
ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ, ʅɸʋʂʀ ʀ  

ʄʆʃʆɼɪɾʅʆʁ ʇʆʃʀʊʀʂʀ ʂʈɸʉʅʆɼɸʈʉʂʆɻʆ ʂʈɸʗ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɽ 

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ 

ʂʈɸʉʅʆɼɸʈʉʂʆɻʆ ʂʈɸʗ 

çɸʈʄɸɺʀʈʉʂʀʁ ʀʅɼʋʉʊʈʀɸʃʔʅʆ-ʉʊʈʆʀʊɽʃʔʅʓʁ ʊɽʍʅʀʂʋʄè 

 

 

 

 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʧʦ  ʜʠʩʮʠʧʣʠʥʝ çʌʠʟʠʢʘè 

 

 

 

 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ: 



   ʌʨʦʣʦʚʘ ʅ.ɺ. 

 

ʛ. ɸʨʤʘʚʠʨ 

2016 

 

 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʩʦʜʝʨʞʠʪ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʤ ʨʘʙʦʪʘʤ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʌʠʟʠʢʘè ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʦʬʝʩʩʠʷʤ ʥʘʯʘʣʴʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʩʨʝʜʥʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

    ʎʝʣʴ ʨʘʟʨʘʙʦʪʢʠ: ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʦʙʫʯʘʁɦʠʤʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʧʨʝʜʤʝʪʫ çʌʠʟʠʢʠè. 

 

 

 

 

 

 

 

 

 

ʈʘʟʨʘʙʦʪʯʠʢ(ʠ): 

 

ɻɹʇʆʋ ʂʂ ɸʀʉʊ                ʧʨʝʧʦʜʘʚʘʪʝʣʴ            ____          ʅ.ɺ. ʌʨʦʣʦʚʘ 

    (ʤʝʩʪʦ ʨʘʙʦʪʳ)                        (ʟʘʥʠʤʘʝʤʘʷ ʜʦʣʞʥʦʩʪʴ)                    (ʠʥʠʮʠʘʣʳ, ʬʘʤʠʣʠʷ) 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʜʦʙʨʝʥʦ ʥʘ ʟʘʩʝʜʘʥʠʠ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʠʩʩʠʠ ɻɹʇʆʋ ʂʂ ɸʀʉʊ 

ʇʨʦʪʦʢʦʣ ˉ_______ ʦʪ ç_____è _________ 20____ʛ. 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʄʂ ________________________ /ʊ.ɺ. ɻʝʨʤʘʥ/ 

 

 

ʇʦʷʩʥʠʪʝʣʴʥʘʷ   ʟʘʧʠʩʢʘ 

ʃʘʙʦʨʘʪʦʨʥʦ - ʧʨʘʢʪʠʯʝʩʢʠʝ  ʟʘʥʷʪʠʷ  ʩʣʫʞʘʪ  ʩʚʷʟʫʶʱʠʤ  ʟʚʝʥʦʤ  ʤʝʞʜʫ  

ʪʝʦʨʠʝʡ  ʠ  ʧʨʘʢʪʠʢʦʡ. ʆʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʫʨʦʢʘʭ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ.  ʃʘʙʦʨʘʪʦʨʥʦ - ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʪʫʜʝʥʪʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʫʨʦʢʘʭ, ʘ ʪʘʢ ʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʷʩʥʝʥʠʡ,  ʧʦʣʫʯʝʥʥʳʭ ʦʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ  ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦ - ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. ʂ 



ʣʘʙʦʨʘʪʦʨʥʦ - ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʟʘʥʷʪʠʶ ʦʪ ʩʪʫʜʝʥʪʘ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ, ʢʦʪʦʨʫʶ ʦʥ ʜʦʣʞʝʥ ʧʨʦʚʝʩʪʠ ʧʝʨʝʜ  ʟʘʥʷʪʠʝʤ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʚʦʧʨʦʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ, ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʧʝʨʝʜ ʟʘʥʷʪʠʝʤ ʠʟ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢ ʣʘʙʦʨʘʪʦʨʥʦ - ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʟʘʥʷʪʠʶ. 

ʃʘʙʦʨʘʪʦʨʥʦ - ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ.  ɺ  ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ  ʩʦʜʝʨʞʘʥʠʷ  ʦʥʠ  ʤʦʛʫʪ  ʚʳʧʦʣʥʷʪʴʩʷ  

ʩʪʫʜʝʥʪʘʤʠ  ʠʥʜʠʚʠʜʫʘʣʴʥʦ  ʠʣʠ  ʬʨʦʥʪʘʣʴʥʦ. 

ɿʘʯʝʪ  ʧʦ  ʢʘʞʜʦʡ  ʣʘʙʦʨʘʪʦʨʥʦ - ʧʨʘʢʪʠʯʝʩʢʦʡ  ʨʘʙʦʪʝ  ʩʪʫʜʝʥʪ  ʧʦʣʫʯʘʝʪ  

ʧʦʩʣʝ ʝʸ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚ ʧʝʯʘʪʥʦʤ ʠʣʠ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, 

ʦʬʦʨʤʣʝʥʠʷ  ʦʪʯʝʪʘ ʚ ʢʦʪʦʨʦʤ ʫʢʘʟʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʚ ʭʦʜʝ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, 

ʝʩʣʠ ʪʘʢʦʚʳʝ ʚʦʟʥʠʢʥʫʪ ʧʨʠ ʧʨʦʚʝʨʢʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʟʘʜʘʥʠʷ. 

 

 

 

 

 

 

 

 

ʉʦʜʝʨʞʘʥʠʝ 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʪʝʤʫ: çʈʘʚʥʦʤʝʨʥʦʝ ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʜʚʠʞʝʥʠʝè. 

 

ʎʝʣʠ: ʨʝʰʝʥʠʝ ʢʘʞʜʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚ ʢʦʪʦʨʦʤ ʪʝ ʠʣʠ ʠʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʧʨʦʩʫ, ʠʟʣʦʞʝʥʥʦʤʫ ʚ ʪʝʢʩʪʝ ʟʘʜʘʯʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ:  



 

 

 ʇʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ: 

ɿʘʜʘʯʘ 1. 

ʋʩʣʦʚʠʝ: ʩʘʤʦʣʝʪ, ʣʝʪʷʱʠʡ ʩʦ ʩʢʦʨʦʩʪʴʶ 900 ʢʤ/ʯ, ʩʦʚʝʨʰʘʝʪ ʧʦʩʘʜʢʫ. ɺʨʝʤʷ ʜʦ ʧʦʣʥʦʡ 

ʦʩʪʘʥʦʚʢʠ ʩʘʤʦʣʝʪʘ 25 ʩ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʥʫ ʚʟʣʝʪʥʦʡ ʧʦʣʦʩʳ. 

 

   

ɿʘʜʘʯʘ 2, ʢʦʪʦʨʫʶ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, ʥʝʩʢʦʣʴʢʦ ʩʣʦʞʥʝʝ. 



ʋʩʣʦʚʠʝ: ʘʚʪʦʙʫʩ ʥʘʯʠʥʘʝʪ ʩʚʦʝ ʜʚʠʞʝʥʠʝ ʦʪ ʦʩʪʘʥʦʚʢʠ ʠ ʟʘ 5 ʩ ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ 

ʩʢʦʨʦʩʪʴ ʜʦ 36 ʢʤ/ʯ. ɿʘʪʝʤ 20 ʩ ʘʚʪʦʙʫʩ ʝʜʝʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʧʝʨʝʜ ʩʚʝʪʦʬʦʨʦʤ 

ʪʦʨʤʦʟʠʪ, ʦʩʪʘʥʘʚʣʠʚʘʝʪ-ʩʷ, ʜʦ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ ʜʚʠʞʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 10 ʩ. ʆʧʨʝʜʝʣʠʪʝ ʧʦʣʥʳʡ 

ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ ʵʪʠʤ ʘʚʪʦ-ʙʫʩʦʤ. 

   

 

 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

1. ɿʘ ʢʘʢʦʝ ʚʨʝʤʷ ʘʚʪʦʤʦʙʠʣʴ, ʜʚʠʛʘʷʩʴ ʩ ʫʩʢʦʨʝʥʠʝʤ 0,2 ʤ/ʩ2, ʫʚʝʣʠʯʠʚʘʝʪ ʩʚʦʶ ʩʢʦʨʦʩʪʴ ʩ 36 

ʢʤ\ʯ ʜʦ 54 ʢʤ\ʯ? 

2. ʂʘʢʦʚʘ ʚʟʣʝʪʥʘʷ ʩʢʦʨʦʩʪʴ ʩʘʤʦʣʝʪʘ, ʝʩʣʠ ʦʥ ʩʦʚʝʨʰʘʝʪ ʨʘʟʙʝʛ ʚ ʪʝʯʝʥʠʠ 25 ʩʝʢʫʥʜ ʩ 

ʫʩʢʦʨʝʥʠʝʤ 3 ʤ/ʩ2? 

3. ʊʝʣʦ ʜʚʠʞʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0,05 ʤ/ʩ2. ʆʧʨʝʜʝʣʠʪʝ ʧʝʨʝʤʝʱʝʥʠʝ ʪʝʣʘ ʟʘ 20 ʩʝʢʫʥʜ, ʝʩʣʠ ʝʛʦ 

ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 20 ʩʤ/ʩ. 

4. ɸʚʪʦʤʦʙʠʣʴ, ʧʦʜʲʝʟʞʘʷ ʢ ʫʢʣʦʥʫ, ʠʤʝʣ ʩʢʦʨʦʩʪʴ 15 ʤ/ʩ ʠ ʥʘʯʘʣ ʜʚʠʛʘʪʴʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0,5 

ʤ/ʩ2. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ ʧʨʠʦʙʨʝʪʝʪ  ʘʚʪʦʤʦʙʠʣʴ ʯʝʨʝʟ 0.5 ʤʠʥ? 

5. ɿʘ ʢʘʢʦʝ ʚʨʝʤʷ ʘʚʪʦʤʦʙʠʣʴ, ʜʚʠʛʘʷʩʴ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0,6 ʤ/ʩ2, ʧʨʦʡʜʝʪ ʧʫʪʴ 

30 ʤ? 

6. ɸʚʪʦʙʫʩ, ʜʚʠʛʘʷʩʴ ʨʘʚʥʦʤʝʨʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 20 ʤ/ʩ, ʥʘʯʠʥʘʝʪ ʪʦʨʤʦʞʝʥʠʝ. ʏʝʤʫ ʨʘʚʝʥ 

ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ  ʘʚʪʦʙʫʩʘ, ʝʩʣʠ ʦʥ ʦʩʪʘʥʦʚʠʣʩʷ ʯʝʨʝʟ 5 ʩʝʢʫʥʜ? 

7. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ ʟʘʜʘʥʘ ʬʦʨʤʫʣʦʡ v=2+0.5t. ʇʦʩʪʨʦʡʪʝ 

ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ, ʦʧʠʰʠʪʝ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ, ʫʢʘʞʠʪʝ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʣʠʯʠʥ. 

8. ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʜʚʠʞʝʥʠʠ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ 5 ʤ/ʩ ʪʝʣʦ ʟʘ 3 ʩ ʧʨʦʰʣʦ ʧʫʪʴ 20 ʤ. ʉ 

ʢʘʢʠʤ ʫʩʢʦʨʝʥʠʝʤ ʜʚʠʛʘʣʦʩʴ ʪʝʣʦ? ʂʘʢʦʚʘ ʝʛʦ ʩʢʦʨʦʩʪʴ ʚ ʢʦʥʮʝ ʪʨʝʪʴʝʡ ʩʝʢʫʥʜʳ? 

9. ɺʘʛʦʥ ʩʲʝʟʞʘʝʪ ʩ ʩʦʨʪʠʨʦʚʦʯʥʦʡ ʛʦʨʢʠ ʜʣʠʥʦʡ 72 ʤ ʚ ʪʝʯʝʥʠʠ 6 ʩ. ʆʧʨʝʜʝʣʠʪʝ ʝʛʦ ʫʩʢʦʨʝʥʠʝ 

ʠ ʩʢʦʨʦʩʪʴ ʚ ʢʦʥʮʝ ʫʯʘʩʪʢʘ. 

10. ɿʘ 10 ʩʝʢʫʥʜ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʧʫʪʠ 400 ʤ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 3 ʨʘʟʘ. ʉʯʠʪʘʷ ʜʚʠʞʝʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʨʘʚʥʦʫʩʢʦʨʝʥʥʳʤ, ʦʧʨʝʜʝʣʠʪʝ ʝʛʦ ʫʩʢʦʨʝʥʠʝ. 

11. ʅʘ ʩʪʘʨʪʦʚʦʤ ʫʯʘʩʪʢʝ ʜʣʠʥʦʡ 300 ʤ ʩʧʦʨʪʩʤʝʥ ʙʝʞʘʣ ʩ ʫʩʢʦʨʝʥʠʝ 2,5 ʤ/ʩ2, ʘ ʟʘʪʝʤ 

ʨʘʚʥʦʤʝʨʥʦ. ʆʮʝʥʠʪʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʩʝʢʫʥʜʳ ʨʝʟʫʣʴʪʘʪ ʝʛʦ ʥʘ ʜʠʩʪʘʥʮʠʠ 100 ʤ. 

12.  ʉʘʤʦʣʝʪ ʢʘʩʘʝʪʩʷ ʧʦʩʘʜʦʯʥʦʡ ʧʦʣʦʩʳ ʧʨʠ ʩʢʦʨʦʩʪʠ 60 ʤ/ʩ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʧʨʦʙʝʞʘʚ 1.8 

ʢʤ. ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʩʘʤʦʣʝʪʘ, ʝʩʣʠ  ʦʥ ʧʨʦʙʝʞʘʣ ʧʦ ʧʦʣʦʩʝ 450 ʤʝʪʨʦʚ? 

13.  ɿʘ ʢʘʢʦʝ ʚʨʝʤʷ ʘʚʪʦʤʦʙʠʣʴ, ʜʚʠʛʘʷʩʴ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0.5 ʤʠ/ʩ2, ʧʨʦʡʜʝʪ 

ʧʫʪʴ 100 ʤ? 



14. ʅʘ ʚʟʣʝʪʥʦʡ ʧʦʣʦʩʝ ʜʣʠʥʦʡ 900 ʤ ʩʘʤʦʣʝʪ ʧʨʠʦʙʨʝʪʘʝʪ ʩʢʦʨʦʩʪʴ 40 ʤ/ʩ. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ 

ʧʨʠʦʙʨʝʪʝʪ ʩʘʤʦʣʝʪ, ʧʨʦʙʝʞʘʚ ʧʦ ʧʦʣʦʩʝ 225 ʤ? 

15. ʉʦʨʝʚʥʫʷʩʴ ʚ ʙʝʛʝ ʥʘ 100 ʤ, ʩʧʦʨʪʩʤʝʥ  ʨʘʟʛʦʥʷʣʩʷ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ ʚ ʪʝʯʝʥʠʠ 3,5 ʩ ʥʘ 

ʦʪʨʝʟʢʝ ʜʠʩʪʘʥʮʠʠ 20 ʤ. ʂʘʢʦʡ ʦʥ ʧʦʢʘʟʘʣ ʨʝʟʫʣʴʪʘʪ ʥʘ ʚʩʝʡ ʜʠʩʪʘʥʮʠʠ? 

16. ʊʝʣʦ ʜʚʠʞʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ 3 ʤ/ʩ ʚ ʪʝʯʝʥʠʝ 5 ʩʝʢʫʥʜ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʘʝʪ 

ʫʩʢʦʨʝʥʠʝ 0,2 ʤ/ʩ2. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ ʙʫʜʝʪ ʠʤʝʪʴ ʪʝʣʦ ʯʝʨʝʟ 15 ʩʝʢʫʥʜ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ? 

ʂʘʢʦʡ ʧʫʪʴ ʧʨʦʡʜʝʪ ʦʥʦ ʟʘ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ? 

 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʪʝʤʫ: çʄʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝè. 

 

ʎʝʣʠ: ʨʝʰʝʥʠʝ ʢʘʞʜʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚ ʢʦʪʦʨʦʤ ʪʝ ʠʣʠ ʠʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʧʨʦʩʫ, ʠʟʣʦʞʝʥʥʦʤʫ ʚ ʪʝʢʩʪʝ ʟʘʜʘʯʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ:  

  

 ʇʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1.  

ʋʩʣʦʚʠʝ: ʯʝʣʦʚʝʢ ʧʨʦʛʫʣʠʚʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʤ/ʩ. ʂʘʢʦʚʘ ʝʛʦ ʩʢʦʨʦʩʪʴ ʚ ʢʤ/ʯ? 

1 ʤ/ʩ=3600/1000=3,6 ʢʤ/ʯ 

ɿʘʜʘʯʘ 2.  

ʋʩʣʦʚʠʝ: ʩʘʤʦʣʝʪ ʣʝʪʠʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 900 ʢʤ/ʯ. ʗʚʣʷʝʪʩʷ ʣʠ ʵʪʦʪ ʩʘʤʦʣʝʪ 

ʩʚʝʨʭʟʚʫʢʦʚʳʤ? ʉʢʦʨʦʩʪʴ ʟʚʫʢʘ ʧʨʠʤʠʪʝ ʨʘʚʥʦʡ 330 ʤ/ʩ. 

1 ʢʤ/ʯ=1000/3600 ʤ/ʩ 

900=900ʭ1000/3600=250 ʤ/ʩ 

ʕʪʦʪ ʩʘʤʦʣʝʪ ʥʝ ʷʚʣʷʝʪʩʷ ʩʚʝʨʭʟʚʫʢʦʚʳʤ. 

ɿʘʜʘʯʘ 3. 

ʋʩʣʦʚʠʝ: ʯʝʣʦʚʝʢ ʠʜʝʪ, ʜʝʣʘʷ 2 ʰʘʛʘ ʚ ʩʝʢʫʥʜʫ. ɼʣʠʥʘ ʰʘʛʘ 42 ʩʤ. ɺʳʨʘʟʠʪʝ ʩʢʦʨʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʚ ʤʝʪʨʘʭ ʚ ʩʝʢʫʥʜʫ ʠ ʚ ʢʠʣʦʤʝʪʨʘʭ ʚ ʯʘʩ. 

84 ʩʤ/ʩ=0,84 ʤ/ʩ=0,84ʭ3600:1000=3,024 ʢʤ/ʯ 



ɿʘʜʘʯʘ 4. 

ʋʩʣʦʚʠʝ: ʧʝʰʝʭʦʜ ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,5 ʤ/ʩ. ʂʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʥ ʧʨʝʦʜʦʣʝʝʪ ʟʘ 1,5 

ʯʘʩʘ? 

1,5 ʯ=90 ʤʠʥ=90ʭ60ʩ=5400 ʩ 

ɼʘʥʦ: ʈʝʰʝʥʠʝ: 

v=0.5 ʤ/ʩ S=v * t 

t=1.5 ʯ S=0.5*5400=2700 ʤ 

ʅʘʡʪʠ: S ʆʪʚʝʪ: 2700 ʤ 

ɿʘʜʘʯʘ 5. 

ʋʩʣʦʚʠʝ: ʤʦʪʦʮʠʢʣʠʩʪ ʧʨʦʝʭʘʣ 20 ʢʤ ʟʘ 30 ʤʠʥ, ʘ ʟʘʪʝʤ ʝʭʘʣ ʩʦ ʩʢʦʨʦʩʪʴʶ 60 ʢʤ/ʯ ʚ 

ʪʝʯʝʥʠʝ 1,5 ʯ. ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʤʦʪʦʮʠʢʣʠʩʪʘ ʥʘ ʚʩʝʤ ʧʫʪʠ? 

ɼʘʥʦ: ʉʀ ʈʝʰʝʥʠʝ: 

S1=20 ʢʤ S2=v2*t2=60*1.5=90 ʢʤ 

t1=30 ʤʠʥ 0,5 ʯ S1+S2 20+90 

v2=60 ʢʤ/ʯ vcp=-----=--------=55 ʢʤ/ʯ 

t2=1.5 ʯ t1+t2 0,5+1,5 

ʅʘʡʪʠ: 

vcʨ=? ʆʪʚʝʪ: 55 ʢʤ/ʯ 

ɿʘʜʘʯʘ 6. 

ʋʩʣʦʚʠʝ: ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʴ ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 72 ʢʤ/ʯ ʚ 

ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ, ʘ ʟʘʪʝʤ ʧʨʝʦʜʦʣʝʚʘʣ ʧʦʜʲʝʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 36 ʢʤ/ʯ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥʫʪ. ʂʘʢʦʚʘ 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘ ʚʩʝʤ ʧʫʪʠ? 

ɼʘʥʦ: ʈʝʰʝʥʠʝ: 

v1=72 ʢʤ/ʯ 10 ʤʠʥ=0,167 ʯ 20 ʤʠʥ=0,333 ʯ 

t1=10 ʤʠʥ S1= v1*t1=72ʭ0,167=12,024 ʢʤ 

v2=36 ʢʤ/ʯ S2=v2*t2=36ʭ0,333=11,988 ʢʤ 

t2=20 ʤʠʥ S1+S2 12,024+11,988 24,012  

ʅʘʡʪʠ: vcp=-----=--------------=------=48,024 ʢʤ/ʯ 

vcʨ=? T1+t2 0,167+0,333 0,5 

ʆʪʚʝʪ: 48,024 ʢʤ/ʯ 

  

 ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 



1. ʆʧʨʝʜʝʣʠʪʝ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʟʘʡʤʝʪ ʩʧʫʩʢ ʥʘ ʧʘʨʘʰʶʪʝ ʩ ʚʳʩʦʪʳ 2 ʢʤ ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʩʥʠʞʝʥʠʷ 5 ʤ/ʩ? 

2. ɸʚʪʦʤʦʙʠʣʴ ʟʘ 2 ʩ ʧʨʦʝʭʘʣ ʨʘʩʩʪʦʷʥʠʝ 60 ʤ. ʇʨʝʚʳʩʠʣ ʣʠ ʚʦʜʠʪʝʣʴ ʜʦʧʫʩʪʠʤʫʶ ʥʘ ʵʪʦʤ 

ʫʯʘʩʪʢʝ ʩʢʦʨʦʩʪʴ ï 80 ʢʤ/ʯ? 

3. ʆʧʨʝʜʝʣʠʪʝ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʙʝʛʘʝʪ ʩʪʨʘʫʩ ʟʘ 20 ʤʠʥ, ʝʩʣʠ ʝʛʦ ʩʢʦʨʦʩʪʴ 22 ʤ/ʩ? 

4. ʊʨʘʢʪʦʨ ʟʘ ʧʝʨʚʳʝ 10 ʤʠʥ ʧʨʦʝʭʘʣ 1,2 ʢʤ. ʂʘʢʦʡ ʧʫʪʴ ʦʥ ʧʨʦʡʜʝʪ ʟʘ 0,5 ʯ, ʜʚʠʛʘʷʩʴ ʩ ʪʦʡ 

ʞʝ ʩʢʦʨʦʩʪʴʶ? 

5. ʈʘʩʩʯʠʪʘʡʪʝ, ʟʘ ʢʘʢʦʝ ʚʨʝʤʷ ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ ʜʦʩʪʠʛʘʝʪ ɿʝʤʣʠ, ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɿʝʤʣʠ 

ʜʦ ʉʦʣʥʮʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 150 ʤʣʥ. ʢʤ. ʉʢʦʨʦʩʪʴ ʩʚʝʪʘ ʨʘʚʥʘ ʢʤ/ʩ. 

6. ɸʚʪʦʙʫʩ ʟʘ 2 ʯ ʧʨʦʭʦʜʠʪ ʧʫʪʴ 120 ʢʤ. ʉ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʪʩʷ ʘʚʪʦʙʫʩ? ʂʘʢʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʥ ʧʨʦʡʜʝʪ ʟʘ 3 ʯ, ʜʚʠʛʘʷʩʴ ʨʘʚʥʦʤʝʨʥʦ? 

7. ʆʧʨʝʜʝʣʠʪʝ ʢʘʢʦʝ ʠʟ ʜʚʫʭ ʪʝʣ ʧʨʦʡʜʝʪ ʙʦʣʴʰʠʡ ʧʫʪʴ ʠ ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ ʟʘ 0,5 ʯ: 

ʜʚʠʞʫʱʝʝʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 36 ʢʤ/ʯ ʠʣʠ ï 12 ʤ/ʩ? 

8. ʇʨʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 36 ʢʤ/ʯ ʛʨʫʞʝʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʩʦʚʝʨʰʘʝʪ ʨʝʡʩ ʟʘ 40 ʤʠʥ. ʉʢʦʣʴʢʦ 

ʚʨʝʤʝʥʠ ʝʤʫ ʧʦʪʨʝʙʫʝʪʩʷ ʥʘ ʦʙʨʘʪʥʳʡ ʨʝʡʩ ʧʨʠ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ 54 ʢʤ/ʯ? 

9. ɸʚʪʦʤʦʙʠʣʴ ʧʨʦʝʟʞʘʝʪ ʧʝʨʚʳʝ 1,5 ʢʤ ʧʫʪʠ ʟʘ 2,5 ʤʠʥ, ʘ ʧʦʩʣʝʜʫʶʱʠʝ 5 ʢʤ ï ʟʘ 5 ʤʠʥ. 

ʏʝʤʫ ʨʘʚʥʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʚʩʝʤ ʧʫʪʠ? 

10. ʊʨʘʤʚʘʡ ʧʝʨʚʳʝ 25 ʤ ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 2,5 ʤ/ʩ, ʘ ʩʣʝʜʫʶʱʠʝ 300 ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 10 

ʤ/ʩ. ʆʧʨʝʜʝʣʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʪʨʘʤʚʘʷ ʥʘ ʚʩʝʤ ʧʫʪʠ. 

11. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʤʦʪʦʮʠʢʣʠʩʪ ʧʨʝʦʜʦʣʝʣ ʟʘ 15 ʤʠʥ, 

ʜʚʠʛʘʷʩʴ ʧʨʠ ʵʪʦʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 36 ʢʤ/ʯ. ɿʘ ʢʘʢʦʝ ʚʨʝʤʷ ʦʥ ʧʨʝʦʜʦʣʝʝʪ ʦʙʨʘʪʥʳʡ ʧʫʪʴ, 

ʝʩʣʠ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 54 ʢʤ/ʯ? 

12. ʆʧʨʝʜʝʣʠʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʪʨʘʢʪʦʨʘ ʟʘ ʚʩʝ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ, ʝʩʣʠ ʦʥ ʧʨʦʝʭʘʣ ʧʫʪʴ 

500 ʤ ʟʘ ʚʨʝʤʷ, ʨʘʚʥʦʝ 4 ʤʠʥ, ʘ ʟʘ ʩʣʝʜʫʶʱʠʝ 10 ʤʠʥ ʦʥ ʧʨʦʝʭʘʣ ʧʫʪʴ 2 ʢʤ. 

13. ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʝʩʣʠ ʟʘ ʧʝʨʚʳʝ 3 ʯ ʦʥ ʧʨʦʝʭʘʣ ʧʫʪʴ 80 ʢʤ, ʘ 

ʩʣʝʜʫʶʱʠʝ 2 ʯ ʜʚʠʛʘʣʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 50 ʢʤ/ʯ? 

14. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʫʥʢʪʘʤʠ ʚʝʣʦʩʠʧʝʜʠʩʪ ʧʨʦʝʭʘʣ ʟʘ ʚʨʝʤʷ, ʨʘʚʥʦʝ 10 ʤʠʥ, 

ʜʚʠʛʘʷʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 3 ʤ/ʩ. ʆʧʨʝʜʝʣʠʪʝ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʝʩʣʠ ʦʥ ʧʨʦʝʭʘʣ ʵʪʦʪ ʞʝ 

ʫʯʘʩʪʦʢ ʧʫʪʠ ʟʘ 1,5 ʤʠʥ? 

15. ɿʘ ʧʝʨʚʳʝ 3 ʯʘʩʘ ʩʚʦʝʛʦ ʜʚʠʞʝʥʠʷ ʤʦʪʦʮʠʢʣʠʩʪ ʧʨʦʝʭʘʣ ʨʘʩʩʪʦʷʥʠʝ 100 ʢʤ, ʘ ʟʘ 

ʩʣʝʜʫʶʱʠʝ 2 ʯʘʩʘ ï 80 ʢʤ. ʈʘʩʩʯʠʪʘʡʪʝ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʤʦʪʦʮʠʢʣʠʩʪʘ ʟʘ ʚʩʝ ʚʨʝʤʷ 

ʜʚʠʞʝʥʠʷ. 

 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʪʝʤʫ: çɼʚʠʞʝʥʠʝ ʪʝʣʘè. 

 

ʎʝʣʠ: ʨʝʰʝʥʠʝ ʢʘʞʜʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚ ʢʦʪʦʨʦʤ ʪʝ ʠʣʠ ʠʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʧʨʦʩʫ, ʠʟʣʦʞʝʥʥʦʤʫ ʚ ʪʝʢʩʪʝ ʟʘʜʘʯʠ. 



ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ: 

  

  

ʇʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1. 

ʋʩʣʦʚʠʝ: ʆʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʪʝʣʘ ʯʝʨʝʟ t = 3 ʩ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʝʛʦ ʙʨʦʩʠʣʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ vo = 39,2 ʤ/ʩ. 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ  gtvy = . ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʢʦʨʦʩʪʠ ʧʦʩʪʦʷʥʥʘ. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʫʨʘʚʥʝʥʠʝʤ 

ʚʠʜʘ: 
22222 tgvvvv oyx +=+= . ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʚʨʝʤʝʥʠ ʠʤʝʝʤ v = 49 ʤ/ʩ. 

 



ɿʘʜʘʯʘ 2. 

ʋʩʣʦʚʠʝ: ʂʘʤʝʥʴ, ʙʨʦʰʝʥʥʳʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩ ʦʙʨʳʚʘ ʚʳʩʦʪʦʡ H = 10 ʤ, ʫʧʘʣ ʥʘ ʨʘʩʩʪʦʷʥʠʠ S = 14 ʤ 

ʦʪ ʪʦʯʢʠ ʙʨʦʩʘʥʠʷ. ɿʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʢʘʤʥʷ ʠ ʠʟ ʥʝʛʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʯʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ 

ʙʨʦʩʘʥʠʷ ʢʘʤʥʷ. 

 

ʀʟ ʫʨʘʚʥʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʧʦʣʝʪʘ ʪʝʣʘ tvS o=  ʚʳʨʘʟʠʤ ʚʨʝʤʷ ʠ ʧʦʜʩʪʘʚʠʤ ʚ ʫʨʘʚʥʝʥʠʝ ʚʳʩʦʪʳ  
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2

2
=Ý= . ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʡ vo = 9,8 ʤ/ʩ.  

ɿʘʜʘʯʘ 3.  

ʋʩʣʦʚʠʝ: ʯʝʣʦʚʝʢ ʥʳʨʷʝʪ ʚ ʚʦʜʫ ʩ ʢʨʫʪʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʙʝʨʝʛʘ ʚʳʩʦʪʦʡ H = 5 ʤ, ʠʤʝʷ ʧʦʩʣʝ 

ʨʘʟʙʝʛʘ ʩʢʦʨʦʩʪʴ vo = 6,7 ʤ/ʩ. ʆʧʨʝʜʝʣʠʪʴ ʤʦʜʫʣʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʤ 

ʚʦʜʳ. 

ɺʨʝʤʷ ʧʘʜʝʥʠʷ ʪʝʣʘ ʩ ʚʳʩʦʪʳ H ʨʘʚʥʦ gHt /2= . ɺ ʤʦʤʝʥʪ ʧʘʜʝʥʠʷ ʪʝʣʦ ʧʨʠʦʙʨʝʪʘʝʪ 

ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ gH
g

H
ggtvy 2

2
=== . ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʩʪʦʷʥʥʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʛʦ ʧʦʣʝʪʘ. ʉʢʦʨʦʩʪʴ ʚ ʤʦʤʝʥʪ ʧʘʜʝʥʠʷ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ 122222 =+=+= gHvvvv oyx  ʤ/ʩ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʠʤ ʚʦʜʳ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ atg
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 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

1. ɸʚʪʦʤʦʙʠʣʴ, ʜʚʠʛʘʚʰʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 30 ʤ/ʩ, ʥʘʯʘʣ ʪʦʨʤʦʟʠʪʴ. ʏʝʤʫ ʙʫʜʝʪ ʨʘʚʥʘ ʝʛʦ 

ʩʢʦʨʦʩʪʴ ʯʝʨʝʟ 1 ʤʠʥʫʪʫ, ʝʩʣʠ ʫʩʢʦʨʝʥʠʝ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʨʘʚʥʦ 0,3 ʤ/ʩ2 ? 

2. ʉʘʥʢʠ ʥʘʯʠʥʘʶʪ ʜʚʠʛʘʪʴʩʷ ʩ ʛʦʨʳ ʩ ʫʩʢʦʨʝʥʠʝʤ 2 ʤ/ʩ2. ʂʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʥʠ ʧʨʦʡʜʫʪ ʟʘ 

2 ʩʝʢʫʥʜʳ? 

3. ʂʘʢʦʚʦ ʫʩʢʦʨʝʥʠʝ ʚʝʣʦʩʠʧʝʜʠʩʪʘ, ʝʩʣʠ ʝʛʦ ʩʢʦʨʦʩʪʴ ʟʘ 5 ʩʝʢʫʥʜ ʠʟʤʝʥʠʣʘʩʴ ʦʪ 7 ʜʦ 2 ʤ/ʩ 

? 

4. ʉʘʥʢʠ ʥʘʯʠʥʘʶʪ ʜʚʠʛʘʪʴʩʷ ʩ ʛʦʨʳ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0,1 ʤ/ʩ2. ʂʘʢʫʶ 

ʩʢʦʨʦʩʪʴ ʙʫʜʫʪ ʦʥʠ ʠʤʝʪʴ ʯʝʨʝʟ 5 ʩʝʢʫʥʜ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ? 

5. ʇʦʝʟʜ, ʜʚʠʛʘʚʰʠʡʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0,4 ʤ/ʩ2, ʯʝʨʝʟ 20 ʩʝʢʫʥʜ ʪʦʨʤʦʞʝʥʠʷ ʦʩʪʘʥʦʚʠʣʩʷ. 

ʏʝʤʫ ʨʘʚʝʥ ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ, ʝʩʣʠ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʝʟʜʘ 20 ʤ/ʩ ? 

6. ɸʚʪʦʙʫʩ, ʦʪʭʦʜʷ ʦʪ ʦʩʪʘʥʦʚʢʠ, ʜʚʠʞʝʪʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 0,2 ʤ/ʩ2. ʅʘ ʢʘʢʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʝʛʦ ʩʢʦʨʦʩʪʴ ʩʪʘʥʝʪ ʨʘʚʥʦʡ 10 ʤ/ʩ? 

7. ɼʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʪʝʣʘ, ʙʨʦʰʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ vo = 4,9 ʤ/ʩ, ʨʘʚʥʦ 

ʚʳʩʦʪʝ, ʩ ʢʦʪʦʨʦʡ ʝʛʦ ʩʙʨʦʩʠʣʠ. ʏʝʤʫ ʨʘʚʥʘ ʵʪʘ ʚʳʩʦʪʘ, ʠ ʧʦʜ ʢʘʢʠʤ ʫʛʣʦʤ ʪʝʣʦ ʫʧʘʣʦ ʥʘ 

ʟʝʤʣʶ? 



8. ʂʘʢʫʶ ʩʢʦʨʦʩʪʴ ʨʘʟʦʚʴʝʪ ʢʘʪʝʨ, ʧʨʦʡʜʷ ʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʢʦʷ 200 ʤʝʪʨʦʚ ʩ ʫʩʢʦʨʝʥʠʝʤ 2 

ʤ/ʩ2? 

9. ʇʨʠ ʘʚʘʨʠʡʥʦʤ ʪʦʨʤʦʞʝʥʠʠ ʤʦʪʦʮʠʢʣ, ʜʚʠʛʘʚʰʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 15 ʤ/ʩ, ʦʩʪʘʚʦʚʠʣʩʷ 

ʯʝʨʝʟ 5 ʩʝʢʫʥʜ. ʅʘʡʪʠ ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ. 

10. ɺ ʤʠʰʝʥʴ ʩ ʨʘʩʩʪʦʷʥʠʷ S = 50 ʤ ʩʜʝʣʘʥʦ ʜʚʘ ʚʳʩʪʨʝʣʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʥʘʚʦʜʢʝ ʚʠʥʪʦʚʢʠ. ʉʢʦʨʦʩʪʴ ʧʝʨʚʦʡ ʧʫʣʠ v1 = 320 ʤ/ʩ, ʚʪʦʨʦʡ v2 = 350 

ʤ/ʩ. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʨʦʙʦʠʥʘʤʠ. 

11. ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʙʨʦʰʝʥʥʦʛʦ ʢʘʤʥʷ vo = 10 ʤ/ʩ, ʘ ʩʧʫʩʪʷ t = 0,5 c ʩʢʦʨʦʩʪʴ ʢʘʤʥʷ v = 7 

ʤ/ʩ. ʅʘ ʢʘʢʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ ʥʘʜ ʥʘʯʘʣʴʥʳʤ ʫʨʦʚʥʝʤ ʧʦʜʥʠʤʝʪʩʷ ʢʘʤʝʥʴ? 

12. ʄʷʯ ʙʨʦʰʝʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʦ ʩʢʦʨʦʩʪʴʶ vo=9,8 ʤ/ʩ. ʏʝʨʝʟ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʠ ʚ ʢʘʢʦʤ 

ʤʝʩʪʝ ʥʦʨʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʢʘʩʘʪʝʣʴʥʦʛʦ? 

13. ʉ ʚʝʨʭʥʝʡ ʧʦʣʢʠ ʚʘʛʦʥʘ, ʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʱʝʛʦʩʷ ʧʦʝʟʜʘ, ʫʧʘʣ ʧʨʝʜʤʝʪ. ʂʘʢʦʚ ʭʘʨʘʢʪʝʨ 

ʜʚʠʞʝʥʠʷ ʧʨʝʜʤʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʘʛʦʥʘ? ʆʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ? 

 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʪʝʤʫ: çʂʠʥʝʤʘʪʠʢʘè. 

 

ʎʝʣʠ: ʨʝʰʝʥʠʝ ʢʘʞʜʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚ ʢʦʪʦʨʦʤ ʪʝ ʠʣʠ ʠʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʧʨʦʩʫ, ʠʟʣʦʞʝʥʥʦʤʫ ʚ ʪʝʢʩʪʝ ʟʘʜʘʯʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ: 

 

 



 

ʇʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1.  

ʋʩʣʦʚʠʝ: ʪʨʠ ʪʦʯʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʨʰʠʥʘʭ ʨʘʚʥʦʩʪʦʨʦʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦ ʩʪʦʨʦʥʦʡ ʘ. ʆʥʠ 

ʥʘʯʠʥʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʠʛʘʪʴʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʧʦ ʤʦʜʫʣʶ ʩʢʦʨʦʩʪʴʶ v, ʧʨʠʯʝʤ ʧʝʨʚʘʷ ʪʦʯʢʘ 

ʚʩʝ ʚʨʝʤʷ ʜʝʨʞʠʪ ʢʫʨʩ ʥʘ ʚʪʦʨʫʶ, ʚʪʦʨʘʷ ð ʥʘ ʪʨʝʪʴʶ, ʪʨʝʪʴʷ ð ʥʘ ʧʝʨʚʫʶ. ʏʝʨʝʟ ʩʢʦʣʴʢʦ 

ʚʨʝʤʝʥʠ ʪʦʯʢʠ ʚʩʪʨʝʪʷʪʩʷ? 

 

 ɿʘʜʘʯʘ 2. 

 ʋʩʣʦʚʠʝ: ʜʚʘ ʪʝʣʘ ʙʨʦʩʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ: ʦʜʥʦ ð ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ, 

ʜʨʫʛʦʝ ð ʧʦʜ ʫʛʣʦʤ ◒ = 60Á ʢ ʛʦʨʠʟʦʥʪʫ. ʅʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʢʘʞʜʦʛʦ ʪʝʣʘ v0 = 25 ʤ/ʩ. 

ʇʨʝʥʝʙʨʝʛʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚʦʟʜʫʭʘ, ʥʘʡʪʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʝʣʘʤʠ ʯʝʨʝʟ t = 1,70 ʩ. 



  

 

 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

1. ʀʟ ʧʫʥʢʪʦʚ A ʠ B, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʚʥʦ l, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ 

ʜʨʫʛʫ ʥʘʯʘʣʠ ʜʚʠʛʘʪʴʩʷ ʜʚʘ ʪʝʣʘ: ʧʝʨʚʦʝ ʩʦ ʩʢʦʨʦʩʪʴʶ v1, ʚʪʦʨʦʝ ð v2. ʆʧʨʝʜʝʣʠʪʴ, 

ʯʝʨʝʟ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʦʥʠ ʚʩʪʨʝʪʷʪʩʷ ʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ A ʜʦ ʤʝʩʪʘ ʠʭ ʚʩʪʨʝʯʠ. 

ʈʝʰʠʪʴ ʟʘʜʘʯʫ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠ. 

2. ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʠ ʛʜʝ ʚʩʪʨʝʪʠʣʠʩʴ ʙʳ ʪʝʣʘ (ʩʤ. ʟʘʜʘʯʫ 1), ʝʩʣʠ ʙʳ ʦʥʠ ʜʚʠʛʘʣʠʩʴ ʚ 

ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ AŸB, ʧʨʠʯʝʤ ʠʟ ʪʦʯʢʠ B ʪʝʣʦ ʥʘʯʘʣʦ ʜʚʠʛʘʪʴʩʷ ʯʝʨʝʟ t0 

ʩʝʢʫʥʜ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʝʛʦ ʠʟ ʪʦʯʢʠ A? 

3. ʄʦʪʦʨʥʘʷ ʣʦʜʢʘ ʧʨʦʭʦʜʠʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʧʫʥʢʪʘʤʠ A ʠ B ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ ʟʘ 

ʚʨʝʤʷ t1 = 3 ʯ, ʘ ʧʣʦʪ ð ʟʘ ʚʨʝʤʷ t = 12 ʯ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ t2 ʟʘʪʨʘʪʠʪ ʤʦʪʦʨʥʘʷ ʣʦʜʢʘ 

ʥʘ ʦʙʨʘʪʥʳʡ ʧʫʪʴ? 

4. ʕʩʢʘʣʘʪʦʨ ʤʝʪʨʦ ʩʧʫʩʢʘʝʪ ʠʜʫʱʝʛʦ ʧʦ ʥʝʤʫ ʚʥʠʟ ʯʝʣʦʚʝʢʘ ʟʘ 1 ʤʠʥ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʙʫʜʝʪ 

ʠʜʪʠ ʚʜʚʦʝ ʙʳʩʪʨʝʝ, ʪʦ ʦʥ ʩʧʫʩʪʠʪʩʷ ʟʘ 45 ʩ. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʩʧʫʩʢʘʝʪʩʷ ʯʝʣʦʚʝʢ, 

ʩʪʦʷʱʠʡ ʥʘ ʵʩʢʘʣʘʪʦʨʝ? 

5. ʏʝʣʦʚʝʢ ʙʝʞʠʪ ʧʦ ʵʩʢʘʣʘʪʦʨʫ. ɺ ʧʝʨʚʳʡ ʨʘʟ ʦʥ ʥʘʩʯʠʪʘʣ n1 = 50 ʩʪʫʧʝʥʝʢ, ʚʦ ʚʪʦʨʦʡ ʨʘʟ, 

ʜʚʠʛʘʷʩʴ ʚ ʪʫ ʞʝ ʩʪʦʨʦʥʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʪʨʦʝ ʙʦʣʴʰʝʡ, ʦʥ ʥʘʩʯʠʪʘʣ n2 = 75 ʩʪʫʧʝʥʝʢ. 

ʉʢʦʣʴʢʦ ʩʪʫʧʝʥʝʢ ʦʥ ʥʘʩʯʠʪʘʣ ʙʳ ʥʘ ʥʝʧʦʜʚʠʞʥʦʤ ʵʩʢʘʣʘʪʦʨʝ? 

6. ʄʝʞʜʫ ʜʚʫʤʷ ʧʫʥʢʪʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʨʝʢʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ s = 100 ʢʤ ʦʜʠʥ ʦʪ 

ʜʨʫʛʦʛʦ, ʢʫʨʩʠʨʫʝʪ ʢʘʪʝʨ, ʢʦʪʦʨʳʡ, ʠʜʷ ʧʦ ʪʝʯʝʥʠʶ, ʧʨʦʭʦʜʠʪ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʟʘ ʚʨʝʤʷ t1 

= 4 ʯ, ʘ ʧʨʦʪʠʚ ʪʝʯʝʥʠʷ, ð ʟʘ ʚʨʝʤʷ t2 = 10 ʯ. ʆʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ u ʠ 

ʩʢʦʨʦʩʪʴ ʢʘʪʝʨʘ v ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ. 

7. ʄʠʤʦ ʧʨʠʩʪʘʥʠ ʧʨʦʭʦʜʠʪ ʧʣʦʪ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʚ ʧʦʩʝʣʦʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ s1 

= 15 ʢʤ ʦʪ ʧʨʠʩʪʘʥʠ, ʚʥʠʟ ʧʦ ʨʝʢʝ ʦʪʧʨʘʚʣʷʝʪʩʷ ʤʦʪʦʨʥʘʷ ʣʦʜʢʘ. ʆʥʘ ʜʦʰʣʘ ʜʦ ʧʦʩʝʣʢʘ 

ʟʘ ʚʨʝʤʷ t = 3/4 ʯ ʠ, ʧʦʚʝʨʥʫʚ ʦʙʨʘʪʥʦ, ʚʩʪʨʝʪʠʣʘ ʧʣʦʪ ʥʘ ʨʘʩʩʪʦʷʥʠʠ s2 = 9 ʢʤ ʦʪ 

ʧʦʩʝʣʢʘ. ʂʘʢʦʚʳ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʨʝʢʠ ʠ ʩʢʦʨʦʩʪʴ ʣʦʜʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʜʳ? 

8. ɺʘʛʦʥ ʰʠʨʠʥʦʡ d = 2,4 ʤ, ʜʚʠʞʫʱʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v = 15 ʤ/ʩ, ʙʳʣ ʧʨʦʙʠʪ ʧʫʣʝʡ, 

ʣʝʪʝʚʰʝʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʚʠʞʝʥʠʶ ʚʘʛʦʥʘ. ʉʤʝʱʝʥʠʝ ʦʪʚʝʨʩʪʠʡ ʚ ʩʪʝʥʢʘʭ ʚʘʛʦʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʨʘʚʥʦ l = 6 ʩʤ. ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʫʣʠ? 



9. ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʢʘʧʝʣʴ v2 ʦʪʚʝʩʥʦ ʧʘʜʘʶʱʝʛʦ ʜʦʞʜʷ, ʝʩʣʠ ʰʦʬʝʨ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ʟʘʤʝʪʠʣ, ʯʪʦ ʢʘʧʣʠ ʜʦʞʜʷ ʥʝ ʦʩʪʘʚʣʷʶʪ ʩʣʝʜʘ ʥʘ ʟʘʜʥʝʤ ʩʪʝʢʣʝ, ʥʘʢʣʦʥʝʥʥʦʤ ʚʧʝʨʝʜ ʧʦʜ 

ʫʛʣʦʤ Ŭ = 60Á ʢ ʛʦʨʠʟʦʥʪʫ, ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ v1 ʙʦʣʴʰʝ 30 ʢʤ/ʯ? 

10. ʅʘ ʫʣʠʮʝ ʠʜʝʪ ʜʦʞʜʴ. ɺ ʢʘʢʦʤ ʩʣʫʯʘʝ ʚʝʜʨʦ, ʩʪʦʷʱʝʝ ʚ ʢʫʟʦʚʝ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, 

ʥʘʧʦʣʥʠʪʩʷ ʙʳʩʪʨʝʝ ʚʦʜʦʡ: ʢʦʛʜʘ ʘʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʠʣʠ ʢʦʛʜʘ ʦʥ ʩʪʦʠʪ? 

 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʪʝʤʫ: çɼʠʥʘʤʠʢʘè. 

 

ʎʝʣʠ: ʨʝʰʝʥʠʝ ʢʘʞʜʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚ ʢʦʪʦʨʦʤ ʪʝ ʠʣʠ ʠʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʧʨʦʩʫ, ʠʟʣʦʞʝʥʥʦʤʫ ʚ ʪʝʢʩʪʝ ʟʘʜʘʯʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ: 

 

 

ʇʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1. 

ʋʩʣʦʚʠʝ: ɹʨʫʩʦʢ ʤʘʩʩʦʡ ʪ ʜʚʠʞʝʪʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ 

F, ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʜ ʫʛʣʦʤ? ʂ ʛʦʨʠʟʦʥʪʫ (ʩʤ. ʨʠʩ.). ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʨʘʚʝʥ ?. 

ʏʝʤʫ ʨʘʚʝʥ ʤʦʜʫʣʴ ʩʠʣʳ ʪʨʝʥʠʷ? 



 

 

ɿʘʜʘʯʘ 2. 

ʋʩʣʦʚʠʝ: ɺ ʫʩʪʘʥʦʚʢʝ (ʨʠʩ. 1.11) ʠʟʚʝʩʪʥʳ ʫʛʦʣ Ŭ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʛʦʨʠʟʦʥʪʦʤ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ k ʤʝʞʜʫ ʪʝʣʦʤ m1 ʠ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʴʶ. ʄʘʩʩʳ ʙʣʦʢʘ ʠ ʥʠʪʠ 

ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʳ, ʪʨʝʥʠʷ ʚ ʙʣʦʢʝ ʥʝʪ. ʉʯʠʪʘʷ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʦʙʘ ʪʝʣʘ 

ʥʝʧʦʜʚʠʞʥʳ, ʥʘʡʪʠ ʦʪʥʦʰʝʥʠʝ ʤʘʩʩ m2/m1, ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʣʦ m2:  

ʘ) ʥʘʯʥʝʪ ʦʧʫʩʢʘʪʴʩʷ;  

ʙ) ʥʘʯʥʝʪ ʧʦʜʥʠʤʘʪʴʩʷ;  

ʚ) ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʚ ʧʦʢʦʝ. 



 

 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

1. ʆʧʨʝʜʝʣʠʪʴ ʩʠʣʫ ʪʷʛʠ ʥʘ ʢʨʶʢʝ ʪʨʘʢʪʦʨʘ, ʝʩʣʠ ʫʩʢʦʨʝʥʠʝ, ʩ ʢʦʪʦʨʳʤ ʪʨʘʢʪʦʨ ʚʝʜʝʪ 

ʧʨʠʮʝʧ, ʘ = 0,2 ʤ/ʩ2. ʄʘʩʩʘ ʧʨʠʮʝʧʘ m = 0,5 ʪʦʥʥ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʚʠʞʝʥʠʶ F = 1,5 ʢʅ. 

2. ʆʧʨʝʜʝʣʠʪʴ ʫʩʢʦʨʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʪʝʣ ʥʘ ʃʫʥʝ. ʇʨʠʥʷʪʴ ʨʘʜʠʫʩ ʃʫʥʳ R = 1740 

ʢʤ ʠ ʤʘʩʩʫ ʝʝ ʄ = 7,33Ĭ1022 ʢʛ. 



3. ʂ ʦʜʥʦʤʫ ʢʦʥʮʫ ʚʝʨʝʚʢʠ, ʧʝʨʝʢʠʥʫʪʦʡ ʯʝʨʝʟ ʥʝʧʦʜʚʠʞʥʳʡ ʙʣʦʢ, ʧʨʠʚʷʟʘʥ ʛʨʫʟ ʤʘʩʩʦʡ m 

= 20 ʢʛ. ʉ ʢʘʢʠʤ ʫʩʢʦʨʝʥʠʝʤ ʜʚʠʞʝʪʩʷ ʛʨʫʟ, ʝʩʣʠ ʢ ʜʨʫʛʦʤʫ ʢʦʥʮʫ ʚʝʨʝʚʢʠ ʧʨʠʣʦʞʝʥʘ 

ʩʠʣʘ Fʊ = 220 ʅ? ʊʨʝʥʠʝ ʥʝ ʫʯʠʪʳʚʘʪʴ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʚʘʛʦʥʘ ʤʘʩʩʦʡ m = 25 ʪʦʥʥ ʢ ʥʘʯʘʣʫ ʪʦʨʤʦʞʝʥʠʷ, ʝʩʣʠ ʦʥ 

ʦʩʪʘʥʦʚʠʣʩʷ ʟʘ ʚʨʝʤʷ t = 2 ʤʠʥʫʪʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʨʝʜʥʝʡ ʩʠʣʳ ʪʦʨʤʦʞʝʥʠʷ F = 4 ʢʅ. 

5. ʂ ʥʠʪʠ ʧʦʜʚʝʰʝʥ ʛʨʫʟ ʤʘʩʩʦʡ m = 1 ʢʛ. ʅʘʡʪʠ ʚʝʣʠʯʠʥʫ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʥʠʪʠ ʊ, ʝʩʣʠ 

ʥʠʪʴ ʩ ʛʨʫʟʦʤ: ʘ) ʧʦʜʥʠʤʘʪʴ ʩ ʫʩʢʦʨʝʥʠʝʤ ʚʝʣʠʯʠʥʦʡ ʘ = 5 ʤ/ʩ2; ʙ) ʦʧʫʩʢʘʪʴ ʩ ʪʝʤ ʞʝ ʧʦ 

ʚʝʣʠʯʠʥʝ ʫʩʢʦʨʝʥʠʝʤ. 

6. ʊʝʣʦ ʤʘʩʩʦʡ m = 10 ʢʛ ʜʚʠʞʝʪʩʷ ʨʘʚʥʦʟʘʤʝʜʣʝʥʥʦ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʅʘʡʪʠ 

ʚʝʣʠʯʠʥʫ ʫʩʢʦʨʝʥʠʷ ʘ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʠʣʳ R, ʩ ʢʦʪʦʨʦʡ 

ʧʣʦʩʢʦʩʪʴ ʜʝʡʩʪʚʫʝʪ ʥʘ ʪʝʣʦ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ k = 0,5. ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ t1 ʪʝʣʦ 

ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʜʦ ʦʩʪʘʥʦʚʢʠ, ʠ ʢʘʢʦʝ ʧʦ ʚʝʣʠʯʠʥʝ ʧʝʨʝʤʝʱʝʥʠʝ r1 ʟʘ ʵʪʦ ʚʨʝʤʷ ʦʥʦ 

ʩʦʚʝʨʰʠʪ, ʝʩʣʠ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʷ ʚʝʣʠʯʠʥʘ ʩʢʦʨʦʩʪʠ ʪʝʣʘ v0 = 15 ʤ/ʩ. 

7. ɼʚʘ ʪʝʣʘ ʩ ʤʘʩʩʘʤʠ m1 = 1ʢʛ ʠ m2 = 4 ʢʛ, ʩʦʝʜʠʥʝʥʥʳʝ ʥʝʨʘʩʪʷʞʠʤʦʡ ʥʝʚʝʩʦʤʦʡ ʥʠʪʴʶ, 

ʣʝʞʘʪ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʉ ʢʘʢʠʤ ʧʦ ʚʝʣʠʯʠʥʝ ʫʩʢʦʨʝʥʠʝʤ ʘ ʙʫʜʫʪ ʜʚʠʛʘʪʴʩʷ 

ʪʝʣʘ, ʝʩʣʠ ʢ ʦʜʥʦʤʫ ʠʟ ʥʠʭ ʧʨʠʣʦʞʠʪʴ ʩʠʣʫ ʚʝʣʠʯʠʥʦʡ F = 10 ʅ, ʥʘʧʨʘʚʣʝʥʥʫʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ? ʂʘʢʦʚʘ ʙʫʜʝʪ ʩʠʣʘ ʊ ʥʘʪʷʞʝʥʠʷ ʥʠʪʠ, ʝʩʣʠ ʵʪʫ ʩʠʣʫ ʧʨʠʣʦʞʠʪʴ: ʘ) ʢ ʪʝʣʫ 

ʩ ʤʘʩʩʦʡ m1; ʙ) ʢ ʪʝʣʫ ʩ ʤʘʩʩʦʡ m2? ʊʨʝʥʠʝʤ ʧʨʝʥʝʙʨʝʯʴ. 

8. ʂ ʢʦʥʮʘʤ ʦʜʥʦʨʦʜʥʦʛʦ ʩʪʝʨʞʥʷ ʧʨʠʣʦʞʝʥʳ ʜʚʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʩʠʣʳ, 

ʤʦʜʫʣʠ ʢʦʪʦʨʳʭ: F1 = 40H ʠ F2 = 100 H. ʅʘʡʪʠ ʚʝʣʠʯʠʥʫ ʊ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʩʪʝʨʞʥʷ ʚ 

ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ, ʢʦʪʦʨʦʝ ʜʝʣʠʪ ʩʪʝʨʞʝʥʴ ʥʘ ʜʚʝ ʯʘʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ 1 : 2. 

9. ʊʝʣʦ ʨʘʚʥʦʤʝʨʥʦ ʩʢʦʣʴʟʠʪ ʧʦ ʥʘʢʣʦʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʫʛʣʦʤ ʥʘʢʣʦʥʘ Ŭ = 600. ʅʘʡʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ k ʪʝʣʘ ʦ ʧʣʦʩʢʦʩʪʴ. 

10. ɼʚʘ ʪʝʣʘ ʩ ʤʘʩʩʘʤʠ m1 = 2ʢʛ ʠ m2 = 1ʢʛ ʩʦʝʜʠʥʝʥʳ ʫʧʨʫʛʦʡ ʥʝʚʝʩʦʤʦʡ ʥʠʪʴʶ, 

ʧʝʨʝʢʠʥʫʪʦʡ ʯʝʨʝʟ ʥʝʚʝʩʦʤʳʡ ʙʣʦʢ. ʅʘʡʪʠ ʚʝʣʠʯʠʥʫ ʘ ʫʩʢʦʨʝʥʠʷ, ʩ ʢʦʪʦʨʳʤ ʜʚʠʞʫʪʩʷ 

ʪʝʣʘ ʠ ʚʝʣʠʯʠʥʫ ʊ ʩʠʣʳ ʥʘʪʷʞʝʥʠʷ ʥʠʪʠ. ɺʝʩʦʤ ʙʣʦʢʘ ʠ ʪʨʝʥʠʝʤ ʚ ʥʝʤ ʧʨʝʥʝʙʨʝʯʴ. 

 

 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʪʝʤʫ: çɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷè. 

 

ʎʝʣʠ: ʨʝʰʝʥʠʝ ʢʘʞʜʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚ ʢʦʪʦʨʦʤ ʪʝ ʠʣʠ ʠʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʧʨʦʩʫ, ʠʟʣʦʞʝʥʥʦʤʫ ʚ ʪʝʢʩʪʝ ʟʘʜʘʯʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

 



ʇʦʜʨʦʙʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. 

ɿʘʜʘʯʘ 1. 

ʋʩʣʦʚʠʝ: ɼʚʘ ʤʝʜʥʳʭ ʰʘʨʘ ʤʘʩʩʦʡ 100 ʪ ʢʘʞʜʳʡ ʢʘʩʘʶʪʩʷ ʜʨʫʛ ʜʨʫʛʘ. ʉ ʢʘʢʦʡ ʩʠʣʦʡ ʦʥʠ 

ʧʨʠʪʷʛʠʚʘʶʪʩʷ? r = 8,9 ʛ/ʩʤ
3
. 

     ʇʦ ʟʘʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʪʝʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʩʠʣʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʤʘʩʩ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʡ ʢʚʘʜʨʘʪʫ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʝʣʘʤʠ: 
2R
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= . 
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ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʜʠʫʩʘ ʚ ʬʦʨʤʫʣʫ (1) ʠʤʝʝʤ: 3
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GF = . ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʡ  F 

= 0,34 ʅ. 

ɿʘʜʘʯʘ 2. 

ʋʩʣʦʚʠʝ: ʨʘʜʠʫʩ ʦʨʙʠʪʳ ʅʝʧʪʫʥʘ ʚ 30 ʨʘʟ ʙʦʣʴʰʝ ʨʘʜʠʫʩʘ ʦʨʙʠʪʳ ɿʝʤʣʠ. ʂʘʢʦʚʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʦʜʘ ʥʘ ʅʝʧʪʫʥʝ? 

 

     ʇʫʩʪʴ ʤʘʩʩʘ ʉʦʣʥʮʘ ʨʘʚʥʘ M, ʤʘʩʩʘ ʧʣʘʥʝʪʳ m ʠ ʨʘʜʠʫʩ ʧʣʘʥʝʪʥʦʡ ʦʨʙʠʪʳ ʨʘʚʝʥ r. ʊʦʛʜʘ 
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=== . ʇʦʩʣʝʜʥʝʝ 

ʨʘʚʝʥʩʪʚʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ ʧʣʘʥʝʪʳ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ rr . ʊʘʢ ʢʘʢ 1653030 º , ʪʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʦʜʘ ʥʘ ʅʝʧʪʫʥʝ ʩʦʩʪʘʚʣʷʝʪ 165 ʟʝʤʥʳʭ ʣʝʪ. 

ɿʘʜʘʯʘ 3. 

ʋʩʣʦʚʠʝ: ʨʘʜʠʫʩ ʟʝʤʥʦʡ ʦʨʙʠʪʳ 150 ʤʣʥ. ʢʤ, ʘ ʨʘʜʠʫʩ ʉʦʣʥʮʘ 700 000 ʢʤ. ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ 

ʧʣʦʪʥʦʩʪʴ ʉʦʣʥʮʘ? 

     ʉʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ɿʝʤʣʷ ʜʚʠʞʝʪʩʷ ʚʦʢʨʫʛ ʉʦʣʥʮʘ, ʨʘʚʥʘ 
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r ï ʨʘʜʠʫʩ ʦʨʙʠʪʳ, T ï ʧʝʨʠʦʜ ʦʙʨʘʱʝʥʠʷ (1 ʛʦʜ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʫʩʢʦʨʝʥʠʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ 

ʟʘʢʦʥʘ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ 
2r

M
Ga= , ʛʜʝ M ï ʤʘʩʩʘ ʉʦʣʥʮʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
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ʇʦʩʣʝ ʚʳʯʠʩʣʝʥʠʡ ʠʤʝʝʤ 1400ºr  ʢʛ/ʤ
3
. 

ɿʘʜʘʯʘ 4. 



ʋʩʣʦʚʠʝ: ʟʥʘʷ, ʯʪʦ ʨʘʜʠʫʩ ɿʝʤʣʠ ʨʘʚʝʥ 6400 ʢʤ ʠ g = 9,8 ʤ/ʩ
2
, ʚʳʯʠʩʣʠʪʴ ʚʪʦʨʫʶ ʢʦʩʤʠʯʝʩʢʫʶ 

ʩʢʦʨʦʩʪʴ. 

     ɽʩʣʠ ʙʨʦʩʠʪʴ ʪʝʣʦ ʚʚʝʨʭ ʩʦ ʚʪʦʨʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʪʦ ʦʥʦ ʫʜʘʣʠʪʩʷ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʛʜʝ ʝʛʦ 

ʩʢʦʨʦʩʪʴ ʫʤʝʥʴʰʠʪʩʷ ʜʦ ʥʫʣʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,
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-=-= ¤ . ɿʘʤʝʪʠʤ, ʯʪʦ III vv 2= . 2,11=IIv  ʢʤ/ʩ. 

 

ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

1. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʩʧʫʪʥʠʢ ɿʝʤʣʠ ʜʚʠʞʝʪʩʷ ʥʘ ʚʳʩʦʪʝ ʨʘʚʥʦʡ ʨʘʜʠʫʩʫ ʟʝʤʥʦʛʦ ʰʘʨʘ. 

ʉʨʘʚʥʠʪʝ ʝʛʦ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʩ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ɿʝʤʣʠ. 

2. ɺʦʦʙʨʘʟʠʤ, ʯʪʦ ɿʝʤʣʷ ʧʦʪʝʨʷʣʘ ʩʚʦʶ ʦʨʙʠʪʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʠ ʩʪʘʣʘ ʧʘʜʘʪʴ ʥʘ ʉʦʣʥʮʝ. ʉ 

ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦʜʦʡʜʝʪ ɿʝʤʣʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʉʦʣʥʮʘ? ʈʘʜʠʫʩ ʟʝʤʥʦʡ ʦʨʙʠʪʳ 150 ʤʣʥ. 

ʢʤ, ʨʘʜʠʫʩ ʉʦʣʥʮʘ 700 000 ʢʤ, ʦʨʙʠʪʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ɿʝʤʣʠ 30 ʢʤ/ʩ. 

3. ʅʘʡʜʠʪʝ ʩʠʣʫ F ʧʨʠʪʷʞʝʥʠʷ ʤʘʣʝʥʴʢʦʛʦ ʰʘʨʠʢʘ ʤʘʩʩʳ m ʠ ʙʦʣʴʰʦʛʦ ʦʜʥʦʨʦʜʥʦʛʦ ʰʘʨʘ 

ʤʘʩʩʳ M ʚ ʢʦʪʦʨʦʤ ʠʤʝʝʪʩʷ ʩʬʝʨʠʯʝʩʢʘʷ ʧʦʣʦʩʪʴ. 

4. ʊʝʣʫ, ʥʘʭʦʜʷʱʝʤʫʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, ʩʦʦʙʱʝʥʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 6 ʢʤ/ʩ. 

ʩʯʠʪʘʷ, ʯʪʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʩʦʪʫ ʧʦʜʲʝʤʘ. 

5. ʈʘʢʝʪʘ ʩʪʘʨʪʫʝʪ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʠ ʜʚʠʞʝʪʩʷ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦ ʩ ʫʩʢʦʨʝʥʠʝʤ a = 0,5g. ʅʘ 

ʢʘʢʦʡ ʚʳʩʦʪʝ ʚʝʩ ʢʦʩʤʦʥʘʚʪʘ ʨʘʚʝʥ ʥʦʨʤʘʣʴʥʦʤʫ? 

6. ʆʮʝʥʠʪʴ ʤʘʩʩʫ ɿʝʤʣʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʜʘʥʥʳʤ: ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʧʦʩʪʦʷʥʥʘʷ G = 

6,672Ĭ1011 ʤ3/(ʢʛĬʩʤ2), ʨʘʜʠʫʩ ɿʝʤʣʠ Rʟ = 6378,5 ʢʤ.   

7. ɺʝʩ ʪʝʣʘ ʥʘ ʵʢʚʘʪʦʨʝ ʩʦʩʪʘʚʣʷʝʪ ɖ = 97% ʦʪ ʚʝʩʘ ʵʪʦʛʦ ʞʝ ʪʝʣʘ ʥʘ ʧʦʣʶʩʝ. ʅʘʡʪʠ ʧʝʨʠʦʜ 

ʚʨʘʱʝʥʠʷ ʧʣʘʥʝʪʳ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ T, ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʧʣʘʥʝʪʳ ɟ = 2,5Ĭ103 

ʢʛ/ʤ3. 

8. ɺ ʙʝʟʛʨʘʥʠʯʥʦʡ ʩʨʝʜʝ ʧʣʦʪʥʦʩʪʴʶ ɟo = 1000 ʢʛ/ʤ3 ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 20 ʩʤ ʦʪ 

ʮʝʥʪʨʦʚ ʜʨʫʛ ʜʨʫʛʘ ʜʚʘ ʰʘʨʘ ʦʙʲʝʤʘʤʠ V1 = 30 ʩʤ3 ʠ V2 = 40 ʩʤ, ʧʣʦʪʥʦʩʪʴʶ ɟ = 2000 

ʢʛ/ʤ3. ʆʧʨʝʜʝʣʠʪʴ ʩʠʣʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʰʘʨʘʤʠ. 

9. ʊʝʣʦ ʤʘʩʩʦʡ m = 1 ʢʛ, ʩʚʦʙʦʜʥʦ ʧʘʜʘʝʪ ʚ ʪʝʯʝʥʠʝ t = 6 ʩ, ʧʦʧʘʜʘʝʪ ʥʘ ɿʝʤʣʶ ʩ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʦʡ ű = 30Á. ʋʯʠʪʳʚʘʷ ʚʨʘʱʝʥʠʝ ɿʝʤʣʠ, ʦʧʨʝʜʝʣʠʪʴ ʦʪʢʣʦʥʝʥʠʝ 

ʪʝʣʘ ʧʨʠ ʝʛʦ ʧʘʜʝʥʠʠ ʦʪ ʚʝʨʪʠʢʘʣʠ. 

10. ʈʘʜʠʫʩ ʦʜʥʦʛʦ ʠʟ ʘʩʪʝʨʦʠʜʦʚ r = 5 ʢʤ. ɼʦʧʫʩʪʠʚ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ ʘʩʪʝʨʦʠʜʘ ɟa = 5,5 ʛ/ʩʤ3: 

1) ʥʘʡʪʠ ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ ga ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ; 2) ʦʧʨʝʜʝʣʠʪʴ, ʥʘ ʢʘʢʫʶ ʚʳʩʦʪʫ 

ʧʦʜʥʷʣʩʷ ʙʳ ʯʝʣʦʚʝʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʘʩʪʝʨʦʠʜʝ ʠ ʧʦʜʧʨʳʛʥʫʚʰʠʡ ʩ ʫʩʠʣʠʝʤ, 

ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʨʳʞʢʘ ʥʘ ʚʳʩʦʪʫ 5 ʩʤ ʥʘ ɿʝʤʣʝ (ʘʩʪʝʨʦʠʜ ʠʤʝʝʪ ʬʦʨʤʫ ʰʘʨʘ) 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ1 ʧʦ ʪʝʤʝ: 

 çʀʩʩʣʝʜʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʩʪʦʷʥʥʦʡ ʩʠʣʳè. 

 



ʎʝʣʴ ʨʘʙʦʪʳ: 1. ɺr ʷʩʥʠʪʴ, ʟʘʚʠʩʠʪ ʣʠ ʩʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʦʪ ʩʠʣʳ ʥʦʨʤʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʝʩʣʠ ʟʘʚʠʩʠʪ, ʪʦ ʢʘʢ. 2. ʆʧʨʝʜʝʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʜʝʨʝʚʘ ʧʦ ʜʝʨʝʚʫ. 

ʇʨʠʙʦʨʳ ʠ ʤʘʪʝʨʠʘʣʳ: ʜʠʥʘʤʦʤʝʪʨ, ʜʝʨʝʚʷʥʥʳʡ ʙʨʫʩʦʢ, ʜʝʨʝʚʷʥʥʘʷ ʣʠʥʝʡʢʘ ʠʣʠ 

ʜʝʨʝʚʷʥʥʘʷ ʧʣʦʩʢʦʩʪʴ, ʥʘʙʦʨ ʛʨʫʟʦʚ ʧʦ 100 ʛ. 

 

ʊʝʦʨʠʷ: 

ʉʠʣʘ ʪʨʝʥʠʷ ï ʵʪʦ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʪʝʣʘ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʝʨʝʤʝʱʝʥʠʶ ʪʝʣ. 

ʉʠʣʘ ʪʨʝʥʠʷ ï ʵʪʦ ʩʠʣʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʧʨʠʨʦʜʳ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʩʠʣʳ ʪʨʝʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ: 

1) ʐʝʨʦʭʦʚʘʪʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʝʡ 

2) ʇʨʦʷʚʣʝʥʠʝʤ ʩʠʣ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʉʠʣʳ ʪʨʝʥʠʷ ʚʩʝʛʜʘ ʥʘʧʨʘʚʣʝʥʳ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʩʦʧʨʠʢʘʩʘʶʱʠʤʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤ ʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʠʣʳ ʪʨʝʥʠʷ ʧʦʢʦʷ, ʩʢʦʣʴʞʝʥʠʷ, ʢʘʯʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʦʪ ʚʝʩʘ ʪʝʣʘ. 

ʉʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ï ʵʪʦ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʩʢʦʣʴʞʝʥʠʠ ʧʨʝʜʤʝʪʘ ʧʦ 

ʢʘʢʦʡ-ʣʠʙʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦ ʤʦʜʫʣʶ ʦʥʘ ʧʦʯʪʠ ʨʘʚʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʠʣʝ ʪʨʝʥʠʷ ʧʦʢʦʷ. 

ʅʘʧʨʘʚʣʝʥʠʝ ʩʠʣʳ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʪʝʣʘ. ʉʠʣʘ 

ʪʨʝʥʠʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʱʘʜʠ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʥʘʜʦ ʙʫʜʝʪ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʠʣʝ 

ʜʘʚʣʝʥʠʷ (ʩʠʣʝ ʨʝʘʢʮʠʠ ʦʧʦʨʳ):  

 Fʪʨ=ɛN, ʛʜʝ ɛ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ. ʆʥ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʝ ʪʝʣʦ, ʘ ʩʨʘʟʫ ʜʚʘ ʪʝʣʘ, ʪʨʫʱʠʭʩʷ ʜʨʫʛ ʦ ʜʨʫʛʘ. 

ʍʦʜ ʨʘʙʦʪʳ 

1. ʆʧʨʝʜʝʣʠʪʝ ʮʝʥʫ ʜʝʣʝʥʠʷ ʰʢʘʣʳ ʜʠʥʘʤʦʤʝʪʨʘ. 

 

 

2. ʆʧʨʝʜʝʣʠʪʝ ʤʘʩʩʫ ʙʨʫʩʢʘ. ʇʦʜʚʝʩʴʪʝ ʙʨʫʩʦʢ ʢ ʜʠʥʘʤʦʤʝʪʨʫ, ʧʦʢʘʟʘʥʠʷ ʜʠʥʘʤʦʤʝʪʨʘ ï 

ʵʪʦ ʚʝʩ ʙʨʫʩʢʘ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʘʩʩʳ ʙʨʫʩʢʘ ʨʘʟʜʝʣʠʪʝ ʚʝʩ ʥʘ g. ʇʨʠʥʷʪʴ g=10 ʤ/ʩ2. 



3. ʇʦʣʦʞʠʪʝ ʙʨʫʩʦʢ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʜʝʨʝʚʷʥʥʫʶ ʣʠʥʝʡʢʫ. ʅʘ ʙʨʫʩʦʢ 

ʧʦʩʪʘʚʴʪʝ ʛʨʫʟ 100 ʛ. 

 

4. ʇʨʠʢʨʝʧʠʚ ʢ ʙʨʫʩʢʫ ʜʠʥʘʤʦʤʝʪʨ, ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʪʷʥʠʪʝ ʝʛʦ ʚʜʦʣʴ 

ʣʠʥʝʡʢʠ. ɿʘʧʠʰʠʪʝ ʧʦʢʘʟʘʥʠʷ ʜʠʥʘʤʦʤʝʪʨʘ, ʵʪʦ ʠ ʝʩʪʴ ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʪʨʝʥʠʷ 

ʩʢʦʣʴʞʝʥʠʷ. 

 

5. ɼʦʙʘʚʴʪʝ ʚʪʦʨʦʡ, ʪʨʝʪʠʡ, ʯʝʪʚʝʨʪʳʡ ʛʨʫʟʳ, ʢʘʞʜʳʡ ʨʘʟ ʠʟʤʝʨʷʷ ʩʠʣʫ ʪʨʝʥʠʷ. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʛʨʫʟʦʚ ʨʘʩʪʝʪ ʩʠʣʘ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. 

6. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʟʘʥʝʩʠʪʝ ʚ ʪʘʙʣʠʮʫ. 

ˉ ʦʧʳʪʘ ʄʘʩʩʘ 

ʙʨʫʩʢʘ, 

 m1 , ʢʛ 

ʄʘʩʩʘ 

ʛʨʫʟʘ, 

m2 , ʢʛ 

ʆʙʱʠʡ 

ʚʝʩ ʪʝʣʘ  

(ʩʠʣʘ 

ʥʦʨʤʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ), 

ʈ=N=(m1+m2)g, 

ʅ 

ʉʠʣʘ 

ʪʨʝʥʠʷ, 

Fʪʨ, ʅ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ, 

ɀ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʥʠʷ, 

ɛʩʨ 

1       

2     

3     

4     

5     

7. ʉʜʝʣʘʡʪʝ ʚʳʚʦʜ: ʟʘʚʠʩʠʪ ʣʠ ʩʠʣʘ ʪʨʝʥʠʷ ʩʢʦʣʴʞʝʥʠʷ ʦʪ ʩʠʣʳ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʠ 

ʝʩʣʠ ʟʘʚʠʩʠʪ, ʪʦ ʢʘʢ? 

8. ɺ ʢʘʞʜʦʤ ʦʧʳʪʝ ʨʘʩʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: . ʇʨʠʥʷʪʴ g=10 

ʤ/ʩ2. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʫ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʧʦʩʪʨʦʡʪʝ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʩʠʣʳ ʪʨʝʥʠʷ ʦʪ ʩʠʣʳ 

ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʳʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʪʦʯʢʠ ʤʦʛʫʪ ʥʝ ʦʢʘʟʘʪʴʩʷ ʥʘ ʧʨʷʤʦʡ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʫʣʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʠʟʤʝʨʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʨʘʬʠʢ ʥʘʜʦ ʧʨʦʚʦʜʠʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʨʠʤʝʨʥʦ 

ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʪʦʯʝʢ ʦʢʘʟʘʣʦʩʴ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʦʪ ʧʨʷʤʦʡ. ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ 

ʚʦʟʴʤʠʪʝ ʪʦʯʢʫ ʥʘ ʧʨʷʤʦʡ (ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʛʨʘʬʠʢʘ), ʦʧʨʝʜʝʣʠʪʝ ʧʦ ʥʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʵʪʦʡ ʪʦʯʢʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʪʨʝʥʠʷ ʠ ʩʠʣʳ ʥʦʨʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ . ʕʪʦ ʠ ʙʫʜʝʪ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ. ɿʘʧʠʰʠʪʝ ʝʛʦ ʚ ʪʘʙʣʠʮʫ. 



 

ʀʩʭʦʜʷ ʠʟ ʮʝʣʠ ʨʘʙʦʪʳ, ʟʘʧʠʰʠʪʝ ʚʳʚʦʜ ʠ ʦʪʚʝʪʴʪʝ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

1. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʠʣʦʡ ʪʨʝʥʠʷ? 

2. ʂʘʢʦʚʘ ʧʨʠʨʦʜʘ ʩʠʣ ʪʨʝʥʠʷ? 

3. ʅʘʟʦʚʠʪʝ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʩʠʣʘ ʪʨʝʥʠʷ? 

4. ʇʝʨʝʯʠʩʣʠʪʝ ʚʠʜʳ ʪʨʝʥʠʷ. 

5. ʄʦʞʥʦ ʣʠ ʩʯʠʪʘʪʴ ʷʚʣʝʥʠʝ ʪʨʝʥʠʷ ʚʨʝʜʥʳʤ? ʇʦʯʝʤʫ? 

ɺʘʨʠʘʥʪ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ: 

ˉ ʦʧʳʪʘ ʄʘʩʩʘ 

ʙʨʫʩʢʘ, 

 m1 , ʢʛ 

ʄʘʩʩʘ 

ʛʨʫʟʘ, 

m2 , ʢʛ 

ʆʙʱʠʡ 

ʚʝʩ ʪʝʣʘ  

(ʩʠʣʘ 

ʥʦʨʤʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ), 

ʈ=N=(m1+m2)g, 

ʅ 

ʉʠʣʘ 

ʪʨʝʥʠʷ, 

Fʪʨ, ʅ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ, 

ɀ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʪʨʝʥʠʷ, 

ɛʩʨ 

1 0,07 0.1  0.4   

2 0.2  0.6  

3 0.3  0.8  

4 0.4  1  

5 0.5  1.2  

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ2 ʧʦ ʪʝʤʝ: çʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʠʣʳ ʪʨʝʥʠʷ (ʩʢʦʣʴʞʝʥʠʷ)è 

 

ʆʙʦʨʫʜʦʚʘʥʠʝ: ʜʠʥʘʤʦʤʝʪʨ, ʙʨʫʩʦʢ, ʢʘʪʦʢ, ʜʦʩʢʘ, ʥʘʙʦʨ ʛʨʫʟʦʚ ʧʦ 1ʅ.  

ʇʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʣʠʩʪʘ ʜʣʷ ʦʪʯʸʪʘ. ʇʦʜʧʠʩʘʪʴ ʣʠʩʪ ʦʪʯʸʪʘ. 

ʀʥʩʪʨʫʢʪʘʞ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

9. ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʜʝʡʩʪʚʠʡ: (ʤʝʪʦʜʦʤ ʙʝʩʝʜʳ) 



ʏʪʦ ʟʥʘʯʠʪ ʠʩʩʣʝʜʦʚʘʪʴ ʩʠʣʫ ʪʨʝʥʠʷ ï ʵʪʦ ʟʥʘʯʠʪ ʦʧʨʝʜʝʣʠʪʴ: ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʚʝʣʠʯʠʥʘ ʝʸ; 

ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ, ʯʪʦʙʳ ʝʸ ʫʚʝʣʠʯʠʪʴ, ʫʤʝʥʴʰʠʪʴ.  

ʍʦʜ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʩʭʦʜʥʳʝ ʬʘʢʪʳ Ÿ ʛʠʧʦʪʝʟʘ Ÿ ʩʣʝʜʩʪʚʠʷ Ÿ ʵʢʩʧʝʨʠʤʝʥʪ Ÿ 

ʚʳʚʦʜ.  

2. ʇʦ ʵʪʦʤʫ ʧʣʘʥʫ ʧʨʦʚʦʜʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ:  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: (ʇʦʚʪʦʨʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʝʪʦʜʦʤ ʙʝʩʝʜʳ) 

ʏʪʦ ʤʳ ʟʥʘʝʤ ʦ ʩʠʣʝ ʪʨʝʥʠʷ?  

ʏʪʦ ʪʘʢʦʝ ʩʠʣʘ ʪʨʝʥʠʷ?  

ʂʘʢʠʝ ʚʠʜʳ ʪʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ? 

ʅʘʟʚʘʪʴ ʧʨʠʯʠʥʳ ʪʨʝʥʠʷ. 

ʉʨʘʚʥʠʪʴ ʨʘʟʥʦʛʦ ʚʠʜʘ ʩʠʣʳ ʪʨʝʥʠʷ ʧʦ ʚʝʣʠʯʠʥʝ. 

ʂʘʢ ʠʟʤʝʨʠʪʴ ʩʠʣʫ ʪʨʝʥʠʷ?  

3. ʉʦʩʪʘʚʣʷʝʤ ʧʣʘʥ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

4. ʇʨʦʚʝʜʸʤ 1-ʳʡ ʵʢʩʧʝʨʠʤʝʥʪ: ʩʨʘʚʥʠʤ ʩʠʣʳ ʪʨʝʥʠʷ ʢʘʯʝʥʠʷ ʠ ʪʨʝʥʠʝ ʩʢʦʣʴʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪ ʟʘʧʠʰʝʤ ʚ ʦʪʯʸʪ ʧʫʥʢʪ 1. 

5. ʇʨʦʚʝʜʸʤ 2-ʳʡ ʵʢʩʧʝʨʠʤʝʥʪ: ʦʧʨʝʜʝʣʠʤ, ʟʘʚʠʩʠʪ ʣʠ ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʪʨʝʥʠʷ ʦʪ ʧʣʦʱʘʜʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣ. ʈʝʟʫʣʴʪʘʪ ʟʘʧʠʰʝʤ ʚ ʧʫʥʢʪ 2ʦʪʯʸʪʘ. 

6. ɺʥʠʤʘʪʝʣʴʥʦ ʧʦʥʘʙʣʶʜʘʝʤ ʟʘ ʧʦʢʘʟʘʥʠʷʤʠ ʜʠʥʘʤʦʤʝʪʨʘ ʠ ʜʚʠʞʝʥʠʝʤ ʙʨʫʩʢʘ. 

ʆʙʥʘʨʫʞʠʤ, ʯʪʦ ʪʨʝʥʠʝ ʧʦʢʦʷ ʙʦʣʴʰʝ, ʯʝʤ ʪʨʝʥʠʝ ʩʢʦʣʴʞʝʥʠʷ. ɺʳʚʦʜ ʟʘʧʠʰʝʤ ʚ ʧʫʥʢʪ 3 

ʦʪʯʸʪʘ.  

7. ʉʨʘʚʥʠʤ ʩʠʣʫ ʪʨʝʥʠʷ ʩ ʚʝʩʦʤ ʪʝʣʘ. ɼʣʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʠʤ, ʢʘʢʦʡ ʚʝʩ ʙʨʫʩʢʘ ʥʘʤ ʜʦʩʪʫʧʝʥ ʠ 

ʟʘʧʠʰʝʤ ʠʭ ʚ ʪʘʙʣʠʮʫ, ʧʦʪʦʤ ʠʟʤʝʨʠʤ ʩʠʣʳ ʪʨʝʥʠʷ ʠ ʟʘʧʦʣʥʠʤ ʪʘʙʣʠʮʫ ʧʫʥʢʪ 4. 

8. ɺʤʝʩʪʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʣʘ ʚʦʟʴʤʸʤ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʩʢʠ ʠ ʟʘʧʦʣʥʠʤ ʪʘʙʣʠʮʫ ʧʫʥʢʪ 5.  

9. ɺʳʯʠʩʣʠʤ ʦʪʥʦʰʝʥʠʝ ʩʠʣʳ ʪʨʝʥʠʷ ʢ ʚʝʩʫ ʠ ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʠʰʝʤ ʚ ʪʘʙʣʠʮʫ.  

ʈʘʟʙʦʨ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 (ʫʯʠʪʝʣʴ, ʧʦʷʩʥʷʷ, ʜʝʣʘʝʪ ʟʘʧʠʩʠ ʥʘ ʜʦʩʢʝ, ʫʯʝʥʠʢʠ ʟʘʧʠʩʳʚʘʶʪ ʚ ʪʝʪʨʘʜʷʭ ʩ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʦʡ). 

ʇʣʘʥ: 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪ ʠ ʚʚʝʜʸʤ ʧʦʥʷʪʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ: Õ =  ; 

ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ,  

ʝʛʦ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ,  

ʩʣʝʜʩʪʚʠʝ ʠʟ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ: Fʪʨ = ÕP,  

ʥʦ ʚʝʩ ʪʝʣʘ ʜʝʡʩʪʚʫʝʪ ʥʘ ʦʧʦʨʫ, ʘ ʥʘ ʪʝʣʦ ʜʝʡʩʪʚʫʝʪ ʩʠʣʘ ʨʘʚʥʘʷ ʝʤʫ ʧʦ ʤʦʜʫʣʶ P = N ʩʠʣʘ 

ʨʝʘʢʮʠʠ ʦʧʦʨʳ,  



ʩʣʝʜʦʚʘʪʝʣʴʥʦ: Fʪʨ = ÕN. 

ʉʜʝʣʘʝʤ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʚʦʜ: ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʩʠʣʘ ʪʨʝʥʠʷ ʠ ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ: ʉʠʣʘ ʪʨʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʝʩʘ ʪʝʣʘ ʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ï 

ʦʪ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. ɿʘʧʠʩʴ ʚ ʪʝʪʨʘʜʠ. 

 

ʇʨʘʢʪʠʢʫʤ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʪʝʤʫ: çɼʚʠʞʝʥʠʝ ʪʝʣ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʩʢʦʣʴʢʠʭ 

ʩʠʣè. 

 

ʎʝʣʠ: ʨʝʰʝʥʠʝ ʢʘʞʜʦʡ ʬʠʟʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʚ ʢʦʪʦʨʦʤ ʪʝ ʠʣʠ ʠʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʦʧʨʦʩʫ, ʠʟʣʦʞʝʥʥʦʤʫ ʚ ʪʝʢʩʪʝ ʟʘʜʘʯʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

˨͍͙͔͙͔͗ͤ ͨͦ͒ ͔͚͍͙͔͒ͫͭͣ ͔ͤͫͦ͟͡Έ͙͟ͻ ͙ͫ͡ 

ʣʛʦʨʠʪʤ 

(ʩʧʦʩʦʙ 

ʨʝʰʝʥʠʷ) 

 

ʇʦ ʛʦʨʠʟʦʥʪʘʣʠ 

 

ʇʦ ʥʘʢʣʦʥʥʦʡ 

ɼʚʠʞʝʥʠʝ ʩʚʷʟʘʥʥʳʭ ʩʠʩʪʝʤ  

ɼʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ 

 

1.ʈʠʩʫʥʦʢ 

ʩ 

ʨʘʩʢʣʘʜʢʦ

ʡ ʩʠʣ 

 

 

 

 

 

  
  

 

2.ʋʨʘʚʥʝʥ

ʠʝ 

ʜʚʠʞʝʥʠʷ  

 

T ʊʈF F mg N ma+ + + =
 

 

T ʊʈF F mg N ma+ + + =
 

 

1 1ʅm g F m a+ =  

2 2ʅm g F m a+ =  

 

 

ʅmg F ma+ =  

 

ʅmg F ma+ =  

 

3.ʆʩʠ 

ʢʦʦʨʜʠʥʘʪ, 

ʧʨʦʝʢʮʠʠ 

ʫʨʘʚʥʝʥʠʷ 

ʜʚʠʞʝʥʠʷ 

ʥʘ ʦʩʠ 

ʢʦʦʨʜʠʥʘʪ 

 

 

 

:

:

OX

OY 0

T ʊʈF F ma

N mg

- =ë
ì
- =í

 

 

 

:

:

OX

OY

0

T ʊʈF mgSin F ma

mgCos N

a

a

- - =ë
ì
- + =í

 

 

 

1 1

2 2

ʅ

ʅ

m g F m a

m g F m a

- =ë
ì

- =-í
 

 

 

:

:

OX

OY 0

ʅ

ʅ

F Sin ma

F Cos mg

a

a

=ë
ì

- =í
 

 

 

ʅmg F ma- + =  


