
ʈɽɻʀʆʅɸʃʅʀ ʎɽʅʊɸʈ ɿɸ ʊɸʃɽʅʊɽ ɹɽʆɻʈɸɼ II 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʀɿʀʂɸ 
-ɿɹʀʈʂɸ ʊɽʉʊʆɺɸ ɿʅɸɳɸ- 

 
  

 

 

 

 
 

 

 

 

 

ɹɽʆɻʈɸɼ 2016. 
 

 



ʇʈɽɼɻʆɺʆʈ 

 
 ʆʚʘ ʟʙʠʨʢʘ ʿʝ ʥʘʩʪʘʣʘ ʢʘʦ ʦʜʛʦʚʦʨ ʥʘ ʧʦʪʨʝʙʫ ʜʘ ʩʝ ʩʠʩʪʝʤʘʪʩʢʠ ʦʙʿʝʜʠʥʝ ʠ 

ʫʨʝʜʝ ʟʘʜʘʮʠ ʠʟ ʬʠʟʠʢʝ ʩʘ ʨʝʛʠʦʥʘʣʥʠʭ ʠ ʨʝʧʫʙʣʠʯʢʠʭ ʥʠʚʦʘ ʪʘʢʤʠʯʝˁʘ ʠ ʩʤʦʪʨʠ 

ʦʜʨʞʘʥʠʭ ʟʘʢˀʫʯʥʦ ʩʘ 2016-ʦʤ ʛʦʜʠʥʦʤ. ʂʘʦ ʪʘʢʚʘ, ʦʥʘ ʧʨʝʜʩʪʘʚˀʘ ʮʝʣʦʚʠʪʦ ʠ 

ʩʚʨʩʠʩʭʦʜʥʦ ʦʨʫʹʝ ʢʦʿʝ ʟʘ ʧʨʠʤʘʨʥʠ ʮʠˀ ʠʤʘ ʜʘ ʧʦʤʦʛʥʝ ʚʘʤʘ, ʥʘʰʠʤ 

ʧʦʣʘʟʥʠʮʠʤʘ, ʜʘ ʩʝ ʢʚʘʣʠʪʝʪʥʦ ʧʨʠʧʨʝʤʠʪʝ ʟʘ ʪʝʩʪʦʚʝ ʟʥʘˁʘ ʢʦʿʠ ʚʘʩ ʦʯʝʢʫʿʫ ʫ 

ʥʘʨʝʜʥʠʤ ʪʘʢʤʠʯʘʨʩʢʠʤ ʮʠʢʣʫʩʠʤʘ. 

 ɿʙʠʨʢʘ ʿʝ ʦʨʛʘʥʠʟʦʚʘʥʘ ʫ ʜʚʝ ʚʝʣʠʢʝ ʮʝʣʠʥʝ ï ʪʝʩʪʦʚʝ ʠ ʨʝʰʝˁʘ, ʧʨʠ ʯʝʤʫ 

ʿʝ ʩʚʘʢʘ ʮʝʣʠʥʘ ʧʦʜʝˀʝʥʘ ʥʘ ʰʝʩʪ ʜʝʣʦʚʘ ʢʦʿʠ ʦʜʛʦʚʘʨʘʿʫ ʨʘʟʨʝʜʠʤʘ ʧʦʯʝʚʰʠ ʦʜ 

ʩʝʜʤʦʛ ʨʘʟʨʝʜʘ ʦʩʥʦʚʥʝ ʰʢʦʣʝ ʟʘʢˀʫʯʥʦ ʩʘ ʯʝʪʚʨʪʠʤ ʨʘʟʨʝʜʦʤ ʩʨʝʜˁʝ ʰʢʦʣʝ. 

ɺʘʞʥʦ ʿʝ ʥʘʧʦʤʝʥʫʪʠ ʜʘ ʟʘʜʘʮʠ ʥʠʩʫ ʩʦʨʪʠʨʘʥʠ ʧʦ ʪʝʞʠʥʠ, ʚʝ˂ ʩʫ ʦʥʠ,  ʥʝʟʘʚʠʩʥʦ 

ʦʜ ʪʦʛʘ ʜʘ ʣʠ ʩʫ ʩʘ ʨʝʛʠʦʥʘʣʥʦʛ ʠʣʠ ʨʝʧʫʙʣʠʯʢʦʛ ʥʠʚʦʘ, ʠʟʤʝʰʘʥʠ ʢʘʢʦ ʙʠ ʩʝ 

ʧʦʣʘʟʥʠʮʠ ʩʪʠʤʫʣʠʩʘʣʠ ʜʘ ʧʨʦʚʝʞʙʘʿʫ ʰʪʦ ʿʝ ʚʠʰʝ ʤʦʛʫ˂ʝ ʟʘʜʘʪʘʢʘ ʠ ʪʠʤʝ ʩʝ 

ʢʚʘʣʠʪʝʪʥʠʿʝ ʧʨʠʧʨʝʤʠʣʠ ʟʘ ʪʝʩʪʦʚʝ ʟʥʘˁʘ. 

 ʇʦʪʨʝʙʥʦ ʿʝ ʠʩʪʘ˂ʠ ʜʘ ʘʫʪʦʨ ʦʚʝ ʟʙʠʨʢʝ ʥʠʿʝ ʫʿʝʜʥʦ ʠ ʘʫʪʦʨ ʟʘʜʘʪʘʢʘ, ʚʝ˂ ʿʝ 

ˁʝʛʦʚ ʟʘʜʘʪʘʢ ʙʠʦ ʠʩʢˀʫʯʠʚʦ ʜʘ ʧʨʠʢʫʧʠ, ʦʙʿʝʜʠʥʠ ʠ ʩʠʩʪʝʤʘʪʩʢʠ ʫʨʝʜʠ ʩʚʝ 

ʟʘʜʘʪʢʝ ʢʦʿʠ ʩʫ ʩʝ ʤʦʛʣʠ ʥʘ˂ʠ ʥʘ ʧʨʝʪʭʦʜʥʠʤ ʪʝʩʪʦʚʠʤʘ ʟʥʘˁʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ 

ʈʝʛʠʦʥʘʣʥʦʛ ʮʝʥʪʨʘ ʟʘ ʪʘʣʝʥʪʝ. 

 

 ʅʘʜʘʤʦ ʩʝ ʜʘ ˂ʝʪʝ ʫʟ ʧʦʤʦ˂ ʦʚʝ ʟʙʠʨʢʝ ʣʘʢʰʝ ʠ ʫʩʧʝʰʥʠʿʝ ʩʘʚʣʘʜʘʪʠ 

ʪʝʩʪʦʚʝ! 

 

ʈʝʛʠʦʥʘʣʥʠ ʮʝʥʪʘʨ ʟʘ ʪʘʣʝʥʪʝ ɹʝʦʛʨʘʜ II 

 

 

 

 

 

 



 

 

 

 

 

 

ʊɽʉʊʆɺʀ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ʆʉʅʆɺʅɽ ʐʂʆʃɽ 

7. ʈɸɿʈɽɼ 

 
1. ɼʝʯʘʢ ʙʘʮʠ ʢʘʤʝʥ ʫ ʧʨʘʟʘʥ ʙʫʥʘʨ ʙʨʟʠʥʦʤ 2m/s(ʭʠʪʘʮ ʥʘʥʠʞʝ) ʠ ʦʥ ʧʘʜʥʝ ʥʘ ʜʥʦ ʟʘ 3 ʩʝʢʫʥʜʝ. ɸʢʦ ʿʝ 

ʙʨʟʠʥʘ ʟʚʫʢʘ 10,5 ʧʫʪʘ ʚʝ˂ʘ ʦʜ ʙʨʟʠʥʝ ʢʦʿʦʤ ʿʝ ʢʘʤʝʥ ʫʜʘʨʠʦ ʦ ʜʥʦ ʙʫʥʘʨʘ, ʥʘʹʠʪʝ ʚʨʝʤʝ ʢʨʝʪʘˁʘ ʟʚʫʢʘ 

ʜʦ ʜʝʯʘʢʘ. 

 

2.ʉʘ ʚʨʭʘ ʩʪʨʤʝ ʨʘʚʥʠ ʜʫʞʠʥʝ20mʠ ʚʠʩʠʥʝ 8mʢʨʝ˂ʝ ʩʝ ʪʝʣʦ ʙʝʟ ʪʨʝˁʘ ʠ ʙʝʟ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ. ʂʦʣʠʢʦ ʿʝ 

ˁʝʛʦʚʦ ʫʙʨʟʘˁʝ? 

 

3. ɸʫʪʦʤʦʙʠʣ ʩʝ ʥʘ ʘʫʪʦʧʫʪʫ ʠʟʤʝʹʫ ʜʚʘ ʛʨʘʜʘ ʢʨʝ˂ʝ ʪʘʢʦ ʜʘ ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʘ ʠʤʘ ʙʨʟʠʥʫ 80km/h,ʘ ʫ 

ʜʨʫʛʦʿ ʧʦʣʦʚʠʥʠ ʿʝ ʙʨʟʠʥʘ 100km/h. ʋ ʧʦʚʨʘʪʢʫ ʧʨʚʫ ʧʦʣʦʚʠʥʫ ʩʚʦʛ ʧʫʪʘ ʧʨʝʣʘʟʠ ʙʨʟʠʥʦʤ 20km/h, ʘ 

ʜʨʫʛʫ ʧʦʣʦʚʠʥʫ ʙʨʟʠʥʦʤ 60km/h. ʂʦʣʠʢʘ ʿʝ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʘʫʪʦʤʦʙʠʣʘ ʥʘ ʯʠʪʘʚʦʤ ʧʫʪʫ ʠʟʤʝʹʫ ʜʚʘ ʛʨʘʜʘ 

ʫ ʦʜʣʘʩʢʫ ʠ ʧʦʚʨʘʪʢʫ? 

 

4.ɺʝʢʪʦʨʩʢʝ ʚʝʣʠʯʠʥʝ ʩʫ: 

ʘ) ʫʙʨʟʘˁʝ 

ʙ) ʙʨʟʠʥʘ 

ʚ) ʧʫʪ 

ʛ) ʛʫʩʪʠʥʘ 

ʜ) ʚʨʝʤʝ 

 

5. ʋʙʨʟʘˁʝ ʿʝ ʤʝʨʘ ʧʨʦʤʝʥʝ: 

ʘ) ʧʨʦʩʪʦʨʘ 

ʙ)ʭʠʪʨʦʩʪʠ 

ʚ)ʚʨʝʤʝʥʘ 

ʛ)ʙʨʟʠʥʝ 

ʜ)ʥʠʿʝʜʘʥ ʦʜ ʧʦʥʫʹʝʥʦʛ 

 

6. ʋʙʨʟʘˁʝ ʥʝ ʤʦʞʝ ʙʠʪʠ ʤʝʨʝʥʦ ʫ: 

ʘ) cm/s2 

ʙ) m·s-1/h 

ʚ) cm·h-1/s 

ʛ) km·h-1/min 

ʜ) m/s2 

 

7. ɱʝʜʠʥʠʮʘ ʟʘ ʤʝʨʝˁʝ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʿʝ: 

ʘ)ʚʘʪ 

ʙ)˅ʫʣ 

ʚ)ˁʫʪʥ 

ʛ)ʛʨʘʤ 

ʜ)ʥʠʿʝʜʘʥ ʦʜ ʧʦʥʫʹʝʥʦʛ 

 

8. Teʣʦ ʩʝ ʢʨʝ˂ʝ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ. ʂʦʿʠ ʛʨʘʬʠʢ ʧʨʝʜʩʪʘʚˀʘ ʪʦ ʢʨʝʪʘˁʝ? 

    v                           v                             v                            v     

 

ʘ)ʙ)ʚ) ʛ) 

     t                              t                             t                             t 

 

9. ɿʘ ʚʨʝʤʝ t ʪʝʣʦ ʿʝ ʧʨʝʰʣʦ ʧʫʪS, ʧʨʠ ʯʝʤʫ ʩʝ ˁʝʛʦʚʘ ʙʨʟʠʥʘ ʧʦʚʝ˂ʘʣʘ nʧʫʪʘ. ʉʤʘʪʨʘʿʫ˂ʠ ʜʘ ʿʝ ʢʨʝʪʘˁʝ 

ʙʠʣʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠʟʨʘʯʫʥʘʪʠ ʚʝʣʠʯʠʥʫ ʫʙʨʟʘˁʘ. 



 

10.ɺʘʛʦʥ ʤʘʩʝ104kg, ʢʦʿʠ ʩʝ ʦʪʢʘʯʠʦ ʦʜ ʢʦʤʧʦʟʠʮʠʿʝ ʚʦʟʘ, ʢʨʝ˂ʝ ʩʝ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʠ ʟʘ 20sʧʨʝʣʘʟʠ 

ʧʫʪ ʦʜ20mʧʦʩʣʝ ʯʝʛʘ ʩʝ ʟʘʫʩʪʘʚˀʘ. ʆʜʨʝʜʠʪʠ ʚʝʣʠʯʠʥʫ ʩʠʣʝ ʪʨʝˁʘ, ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠ ʧʦʯʝʪʥʫ 

ʙʨʟʠʥʫ. 

 

11.ʇʘʜʦʙʨʘʥʘʮ ʿʝ ʠʩʢʦʯʠʦ ʠʟ ʭʝʣʠʭʦʧʪʝʨʘ ʠ ʩʣʦʙʦʜʥʦ ʧʘʜʘʦ ʪʦʢʦʤ t1=3s. ʋ ʪʦʤ ʪʨʝʥʫʪʢʫ ʦʪʚʦʨʠʦ ʩʝ 

ʧʘʜʦʙʨʘʥ ʠ ʧʘʜʦʙʨʘʥʘʮ ʿʝ ʧʦʯʝʦ ʜʘ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʫʩʧʦʨʝˁʝʤa=3m/s2. ɸʢʦ ʿʝ ʙʨʟʠʥʘ 

ʧʘʜʦʙʨʘʥʮʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʥʝʛʦ ʰʪʦ ʿʝ ʜʦʜʠʨʥʫʦ ʧʦʜʣʦʛʫ ʙʠʣʘv=2m/s, ʦʜʨʝʜʠʪʠ ʫʢʫʧʥʦ ʚʨʝʤʝ ʢʨʝʪʘˁʘ, 

ʢʘʦ ʠ ʚʠʩʠʥʫ ʩʘ ʢʦʿʝ ʿʝ ʧʘʜʦʙʨʘʥʘʮ ʩʢʦʯʠʦ. 

 

12.ʇʨʠ ʩʣʦʙʦʜʥʦʤ ʧʘʜʫ ʪʝʣʘ ʥʝ ʤʝˁʘ ʩʝ: 

ʘ) ʫʙʨʟʘˁʝ 

ʙ) ʙʨʟʠʥʘ 

ʚ) ʧʫʪ 

ʛ) ʚʨʝʤʝ 

ʜ) ʥʠʝʿʜʘʥ ʦʜ ʧʦʥʫʹʝʥʦʛ 

 

13. ʉʠʣʘ ʩʝ ʤʦʞʝ ʧʨʠʢʘʟʘʪʠ ʢʘʦ ʧʨʦʠʟʚʦʜ ʤʘʩʝ ʠ ʫʙʨʟʘˁʘ ʪʝʣʘ, ʫʢʦʣʠʢʦ ʿʝ: 

ʘ) ʪʝʣʦ ʧʨʘʚʠʣʥʦʛ ʦʙʣʠʢʘ 

ʙ)ʫʙʨʟʘˁʝ ʪʝʣʘ ʥʝʧʨʦʤʝˁʠʚʦ 

ʚ)ʤʘʩʘ ʪʝʣʘ ʥʝʧʨʦʤʝˁʠʚʘ 

ʛ)ʪʨʝˁʝ ʥʝʧʨʦʤʝˁʠʚʦ 

ʜ)ʥʠʿʝʜʘʥ ʦʜ ʧʦʥʫʹʝʥʦʛ 

 

14. ʂʫʛʣʝ ɸ ʠ ɹ ʠʤʘʿʫ ʿʝʜʥʘʢʝ ʧʦʣʫʧʨʝʯʥʠʢʝ, ʘ ʥʘʧʨʘʚˀʝʥʝ ʩʫ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʩʫʧʩʪʘʥʮʠ. ʂʫʛʣʘ ɸ 

ʥʘʧʨʘʚˀʝʥʘ ʿʝ ʦʜ ʛʚʦʞʹʘ (7800kg/m3), ʢʫʛʣʘ ɹ ʿʝ ʩʘʯʠˁʝʥʘ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ (2700kg/m3). ɸʢʦ ʩʝ ʦʙʝ ʢʫʛʣʝ 

ʥʘʣʘʟʝ ʫ ʩʪʘˁʫ ʤʠʨʦʚʘˁʘ, ʠ ʥʘ ˁʠʭʧʦʯʥʝ ʠʩʪʦʚʨʝʤʝʥʦ ʜʘ ʜʝʣʫʿʝ ʠʩʪʘ ʩʠʣʘ, ʫ ʿʝʜʥʘʢʠʤ ʚʨʝʤʝʥʩʢʠʤ 

ʠʥʪʝʨʚʘʣʠʤʘ: 

ʘ) ʚʝ˂ʠ ʧʫʪ ˂ʝ ʧʨʝ˂ʠ ʢʫʛʣʘ ɸ 

ʙ)ʚʝ˂ʠ ʧʫʪ ˂ʝ ʧʨʝ˂ʠ ʢʫʛʣʘ ɹ 

ʚ)ʧʨʝʹʝʥʠ ʧʫʪʝʚʠ ʩʫ ʿʝʜʥʘʢʠ 

ʛ)ʧʨʝʹʝʥʠ ʧʫʪʝʚʠ ʩʝ ʥʝ ʤʦʛʫ ʫʧʦʨʝʜʠʪʠ 

ʜ) ʥʠʿʝʜʘʥ ʦʜ ʧʦʥʫʹʝʥʦʛ 

 

15. ʉʣʠʢʘ ʧʨʠʢʘʟʫʿʝ ʪʝʣʦ ʢʦʿʝ ʚʠʩʠ, ʦʢʘʯʝʥʦ ʦ ʢʦʥʘʮ. ʉʠʣʝ ʧʨʝʜʩʪʘʚˀʘʿʫ: 

ʘ)F1 ï ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ, F2- ʪʝʞʠʥʘ ʪʝʣʘ 

ʙ)F1 ï ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ, F2- ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ 

ʚ)F1 ï ʪʝʞʠʥʘ ʪʝʣʘ, F2- ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ 

ʛ)F1 ï ʪʝʞʠʥʘ ʪʝʣʘ, F2- ʪʝʞʠʥʘ ʪʝʣʘ 

ʜ)ʥʠʿʝʜʘʥ ʦʜ ʧʦʥʫʹʝʥʦʛ 

16.ʅʘ ʩʪʦʣʫ ʠʤʘʤʦ ʪʨʠ ʿʝʜʥʘʢʘ ʢʚʘʜʨʘ ʦʜ ʠʩʪʝ ʩʫʧʩʪʘʥʮʝ (ʩʣʠʢʘ ʘ ʠ ʙ). ʂʘʜʘ ʚʫʯʝʤʦ ʢʚʘʜʨʝ ʪʘʢʦ ʜʘ ʩʝ ʦʥʠ 

ʨʘʚʥʦʤʝʨʥʦ ʢʨʝ˂ʫ ʧʦ ʩʪʦʣʫ, ʩʠʣʘ ʢʦʿʫ ʧʦʢʘʟʫʿʝ ʜʠʥʘʤʦʤʝʪʘʨ ʥʘ ʩʣʠʮʠ ʘ ʿʝ: 

ʘ) ʚʝ˂ʘ ʦʜ ʩʠʣʝ ʢʦʿʫ ʧʦʢʘʟʫʿʝ ʜʠʥʘʤʦʤʝʪʘʨ ʥʘ ʩʣʠʮʠ ʙ 



ʙ) ʤʘˁʘ ʦʜ ʩʠʣʝ  ʢʦʿʫ ʧʦʢʘʟʫʿʝ ʜʠʥʘʤʦʤʝʪʘʨ ʥʘ ʩʣʠʮʠ ʙ 

ʚ) ʿʝʜʥʘʢʘ ʩʠʣʠ ʢʦʿʫ ʧʦʢʘʟʫʿʝ ʜʠʥʘʤʦʤʝʪʘʨ ʥʘ ʩʣʠʮʠ ʙ 

ʛ) ʥʘ ʦʩʥʦʚʫ ʜʘʪʠʭ ʧʦʜʘʪʘʢʘ ʩʝ ʥʝ ʤʦʞʝ ʟʘʢˀʫʯʠʪʠ 

 

 

17. ɱʘʧʘʥʩʢʠ ʪʫʨʠʩʪʘ, ʢʦʿʠ ʩʝ ʥʘʣʘʟʠʦ ʥʘ ʚʨʭʫ ɸʿʬʝʣʦʚʝ ʢʫʣʝ, ʙʠʦ ʿʝ ʪʦʣʠʢʦ ʦʯʘʨʘʥ ʣʝʧʦʪʘʤʘ ʇʘʨʠʟʘ ʜʘ ʿʝ 

ʠʩʧʫʩʪʠʦ ʩʚʦʿ ʬʦʪʦʘʧʘʨʘʪ. ɸʢʦ ʿʝ ʚʠʩʠʥʘ ɸʿʬʝʣʦʚʝ ʢʫʣʝ 300m ʦʜʨʝʜʠʪʠ ʧʫʪ ʢʦʿʠ ʬʦʪʦʘʧʘʨʘʪ ʧʨʝʹʝ ʫ 

ʧʦʩʣʝʜˁʦʿ ʩʝʢʫʥʜʠ ʢʨʝʪʘˁʘ. ʂʦʣʠʢʘ ˂ʝ ʙʠʪʠ ʙʨʟʠʥʘ ʬʦʪʦʘʧʘʨʘʪʘ ʥʝʧʦʩʨʜʥʦ ʧʨʝ ʫʜʘʨʘ ʦ ʧʣʦʯʥʠʢ? 

 

18.ʊʝʣʦ ʧʨʝʣʘʟʠ ʧʨʚʫ ʪʨʝ˂ʠʥʫ ʧʫʪʘ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ v1 = 40 m/s, ʜʨʫʛʫ ʪʨʝ˂ʠʥʫ ʧʫʪʘ ʧʨʝʣʘʟʠ 

ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʪʘʢʦ ʜʘ ʩʝ ʙʨʟʠʥʘ ʩʤʘˁʠʣʘ ʥʘv2 = 30 m/s. ʅʘ ʧʦʩʣʝʜˁʦʿ ʪʨʝ˂ʠʥʠ ʧʫʪʘ ʪʝʣʦ ʩʝ ʢʨʝ˂ʝ 

ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʠ ʥʘ ʢʨʘʿʫ ʩʝ ʟʘʫʩʪʘʚˀʘ. ʅʘ˂ʠ ʩʨʝʜˁʫ ʙʨʟʠʥʫ ʪʝʣʘ ʥʘ ʮʝʣʦʤ ʧʫʪʫ.  

 

19.ɼʝʚʦʿʯʠʮʘ ʤʘʩʝ 40kg ʩʪʦʿʠ ʥʘ ʟʘʣʝʹʝʥʦʿ ʧʦʚʨʰʠʥʠ ʉʘʚʩʢʦʛ ʿʝʟʝʨʘ. ʉʘʥʢʝ ʤʘʩʝ 8,4kg ʩʫ 15m ʫʜʘˀʝʥʝ 

ʦʜ ʜʝʚʦʿʯʠʮʝ. ɼʝʚʦʿʯʠʮʘ ʧʦʯʠˁʝ ʜʘ ʧʨʠʚʣʘʯʠ ʩʘʥʢʝ ʜʝʣʫʿʫ˂ʠ ʥʘ ˁʠʭ ʩʠʣʦʤ ʠʥʪʝʥʟʠʪʝʪʘ 5,2N. ʂʦʣʠʢʦ 

ʚʨʝʤʝʥʘ ˂ʝ ʧʨʦʪʝ˂ʠ ʜʦ ʪʨʝʥʫʪʢʘ ʩʫʩʨʝʪʘ ʜʝʚʦʿʯʠʮʝ ʠ ʩʘʥʢʠ? 

 

20.ʃʠʥʠʿʘʤʘ ʧʦʚʝʞʠʪʝ ʬʦʨʤʫʣʫ ʩʘ ʬʠʟʠʯʢʦʤ ʚʝʣʠʯʠʥʦʤ ʢʦʿʘ ʩʝ ʧʦʤʦ˂ʫ ʪʝ ʬʦʨʤʫʣʝ ʠʟʨʘʯʫʥʘʚʘ ʙʨʟʠʥʘ: 

ʘ) v = v0 ï at 

ʙ) v = v0 + gt                                   ʌʦʨʤʫʣʘ ʟʘ ʭʠʪʘʮ ʥʘʚʠʰʝ 

ʚ) v = v0 + at                                   ʆʧʰʪʘ ʬʦʨʤʫʣʘ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ 

ʛ) v = v0 ï gtʆʧʰʪʘ ʬʦʨʤʫʣʘ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʘʟʘʥʦ ʢʨʝʪʘˁʝ 

 

21. ʂʨʝʪʘˁʝ ʿʝ ʨʘʚʥʦʤʝʨʥʦ, ʫʙʨʟʘʥʦ ʠ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʘʢʦ ʩʝ ʢʨʝ˂ʝ ʧʦ ʧʨʘʚʦʿ ʣʠʥʠʿʠ ʠ ʘʢʦ ʿʝ: 

ʘ) a = constʠ  v = const 

ʙ) a = constʠ v Í const 

ʚ) a Í constʠv Í const 

ʛ) a Í constʠ v = const 

 

22. ʂʘʜʘ ʥʘ ʪʝʣʦ ʤʘʩʝ mʜʝʣʫʿʝ ʩʠʣʘ Fʪʝʣʦ ʧʦʩʪʠʞʝ ʫʙʨʟʘˁʝ ʘ. ɸʢʦ ʥʘ ʠʩʪʦ ʪʝʣʦ ʜʝʣʫʿʝ ʩʠʣʘ F/2, ʪʝʣʦ ˂ʝ 

ʠʤʘʪʠ ʫʙʨʟʘˁʝ: 

ʘ) 2ʘ 

ʙ) ʘ/2 

ʚ) ʘ 

 

23. ʇʨʚʠʭ 10 s ʪʝʣʦ ʤʘʩʝ 100 g ʢʨʝʪʘʣʦ ʩʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʙʝʟ 

ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ. ɿʘʚʠʩʥʦʩʪ ʙʨʟʠʥʝ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ ʫ ʥʘʨʝʜʥʠʭ 20 s 

ʧʨʠʢʘʟʘʥʘ ʿʝ ʥʘ ʩʣʠʮʠ ʧʦʨʝʜ ʪʝʢʩʪʘ ʟʘʜʘʪʢʘ.ʅʘʮʨʪʘʪʠ ʟʘʚʠʩʥʦʩʪʠ 

ʩʠʣʝ ʦʜ ʚʨʝʤʝʥʘ ʫ ʩʚʠʭ 30 s ʢʨʝʪʘˁʘ. ʆʜʨʝʜʠʪʠ ʩʨʝʜˁʫ ʙʨʟʠʥʫ ʪʝʣʘ 

ʥʘ ʮʝʣʦʤ ʧʫʪʫ. 

 

24.ʊʝʣʦ ʤʘʩʝm1= 500 gʚʫʯʝ ʭʦʨʠʟʦʥʪʘʣʥʘ ʩʠʣʘF = 15 Nʧʦ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʩʪʦʣʫ, ʢʘʦ ʥʘ ʩʣʠʮʠ ʧʦʨʝʜ ʪʝʢʩʪʘ ʟʘʜʘʪʢʘ. ɿʘ ʪʝʣʦ ʿʝ 

ʚʝʟʘʥʦ ʥʝʠʩʪʝʛˀʠʚʦʤ ʥʠʪʠ, ʢʦʿʘ ʿʝ ʧʨʝʙʘʯʝʥʘ ʧʨʝʢʦ ʣʘʢʦʛ ʢʦʪʫʨʘ, 

ʪʝʣʦ ʤʘʩʝm2 = 1 kg. ʆʜʨʝʜʠʪʠ: 1) ʩʠʣʫ ʟʘʪʝʟʘˁʘ ʫ ʥʠʪʠ ʠ 2) ʩʨʝʜˁʫ 

ʙʨʟʠʥʫ ʪʝʣʘ ʥʘ ʧʫʪʫ ʦʜ 20 cm ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ. ʉʚʘ ʪʨʝˁʘ 

ʟʘʥʝʤʘʨʠʪʠ. (g = 9,81 m/s2) 



 

 

25. ʊʦʨʙʘ ʧʫʥʘ ʰʪʠʧʘˀʢʠ ʥʘʣʘʟʠ ʩʝ ʥʘ ʩʨʝʜʠʥʠ 

ʢʦʥʦʧʮʘ ʟʘ ʩʫʰʝˁʝ ʚʝʰʘ, ʢʘʦ ʰʪʦ ʿʝ ʧʨʠʢʘʟʘʥʦ 

ʩʣʠʮʠ. ɼʝʣʦʚʠ ʢʦʥʦʧʮʘ ʩʘ ʭʦʨʠʟʦʥʪʘʣʦʤ ʟʘʢʣʘʧʘʿʫ 

ʫʛʣʦʚʝ ɗ=30°. ʆʜʨʝʜʠʪʝ ʠʥʪʝʥʟʠʪʝʪ ʩʠʣʝʟʘʪʝʟʘˁʘ 

ʢʦʥʦʧʮʘ, ʘʢʦ ʿʝ ʤʘʩʘ ʪʦʨʙʝ 5kg. (g = 9,81 m/s2) 

 

 

 

26. ɼʚe ʢʫʛʣʝ ʿʝʜʥʘʢʠʭ ʤʘʩʘ, ʿʝʜʥʘ ʦʜ ʦʣʦʚʘ ʘ ʜʨʫʛʘ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ, ʚʝʟʘʥʝ ʩʫ ʢʦʥʮʝʤ ʪʘʢʦ ʜʘ ʚʠʩʝ. ɸʢʦ 

ʦʙʝ ʢʫʛʣʝ ʧʦʪʦʧʠʤʦ ʫ ʚʦʜʫ, ʪʘʢʦ ʜʘ ʩʫ ʧʦʪʦʧˀʝʥʝ ʮʝʣʦʤ ʟʘʧʨʝʤʠʥʦʤ ʠ ʥʝ ʜʦʜʠʨʫʿʫ ʜʥʦ ʧʦʩʫʜʝ ʩʠʣʘ 

ʧʦʪʠʩʢʘ ʿʝ (ɟPb=11300kg/m3, ɟAl=2700kg/m3): 

ʘ) ɺʝ˂ʘ ʢʦʜ ʢʫʛʣʝ ʦʜ ʦʣʦʚʘ; 

ʙ) ɺʝ˂ʘ ʢʦʜ ʢʫʛʣʝ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ; 

ʚ) ɱʝʜʘʥʘʢʘ ʿʝ ʢʦʜ ʦʙʝ ʢʫʛʣʝ; 

ʛ) ɱʝʜʥʘʢʘ ʿʝ ʥʫʣʠ; 

 

27. ʅʘʿʚʝ˂ʫ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʢʣʘʪʥʦ ʠʤʘ: 

ʘ) ʋ ʧʦʣʦʞʘʿʫ ɸ; 

ʙ) ʋ ʧʦʣʦʞʘʿʫ ɺ; 

ʚ) ɱʝʜʥʘʢʘ ʿʝ ʫ ʦʙʘ ʧʦʣʦʞʘʿʘ; 

ʛ) ʅʝ ʤʦʞʝ ʩʝ ʫʧʦʨʝʜʠʪʠ; 

 

28. ʂʘʤʠʦʥ ʮʠʩʪʝʨʥʘ ʩʘ ʪʝʯʥʦʰ˂ʫ ʫ ʮʠʩʪʝʨʥʠ, ʢʘʦ ʥʘ ʩʣʠʮʠ, ʢʨʝ˂ʝ ʩʝ: 

ʘ) ʈʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ; 

ʙ) ʈʘʚʥʦʤʝʨʥʦ; 

ʚ) ʅʝ ʤʦʞʝ ʩʝ ʧʦʫʟʜʘʥʦ ʫʪʚʨʜʠʪʠ; 

ʛ) ʈʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ; 

 

 

 

 

29. ʇʨʝʢʦ ʢʦʪʫʨʘ ɸ ʧʨʝʙʘʯʝʥʘ ʿʝ ʥʝʠʩʪʝʛˀʠʚʘ ʥʠʪ. ʆ ʿʝʜʘʥ ʢʨʘʿ ʥʠʪʠ ʦʢʘʯʝʥʦ ʿʝʪʝʣʦ m1= 

3 kg, ʘ ʦ ʜʨʫʛʠ ʢʨʘʿ ʦʢʘʯʝʥ ʿʝ ʢʦʪʫʨ ɺ. ʅʘ ʢʨʘʿʝʚʠʤʘ ʥʝʠʩʪʝʛˀʠʚʝʥʠʪʠ ʧʨʝʢʦ ʢʦʪʫʨʘ ɺ 

ʦʢʘʯʝʥʘ ʩʫ ʜʚʘ ʪʝʣʘ ʤʘʩʘ m2= 1 kgʠm3= 2 kg, ʢʘʦ ʥʘʩʣʠʮʠ. ʂʦʿʠʤ ʫʙʨʟʘˁʝʤ ˂ʝ ʩʝ ʢʨʝʪʘʪʠ 

ʢʦʪʫʨ ɺ, ʘʢʦ ʩʝ ʩʠʩʪʝʤ ʧʨʝʧʫʩʪʠ ʩʘʤʩʝʙʠ. ʄʘʩʝ ʢʦʪʫʨʦʚʘ ʠ ʥʠʪʠ ʟʘʥʝʤʘʨʠʪʠ.  

 

 

 

 

 

 

 

30. ɸʫʪʦʤʦʙʠʣ ʩʝ ʥʘ ʘʫʪʦʧʫʪʫ ʠʟʤʝʹʫ ʜʚʘ ʛʨʘʜʘ ʢʨʝ˂ʝ ʪʘʢʦ ʜʘ ʧʨʚʫ ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʘ ʠʤʘ ʙʨʟʠʥʫ80km/h, 

ʘ ʫ ʜʨʫʛʦʿ ʧʦʣʦʚʠʥʠ ʙʨʟʠʥʘ ʿʝ 100km/h. ʋ ʧʦʚʨʘʪʢʫ, ʥʘ ʧʨʚʦʿ ʧʦʣʦʚʠʥʫ ʧʫʪʘ ʿʝ ʙʨʟʠʥʘ20km/h, ʘ ʥʘ ʜʨʫʛʦʿ 

ʧʦʣʦʚʠʥʠ ʧʫʪʘ ʿʝ 60km/h. ʂʦʣʠʢʘ ʿʝ ʫʢʫʧʥʘ ʩʨʝʜˁʘ ʙʨʟʠʥʘʘʫʪʦʤʦʙʠʣʘ ʥʘʯʠʪʘʚʦʤ ʧʫʪʫ ʠʟʤʝʹʫ ʜʚʘ ʛʨʘʜʘ ʫ 

ʦʙʘ ʩʤʝʨʘ? 

 

31. ʅʘ ʛʣʘʪʢʦʿ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʚʨʰʠʥʠ ʧʦʩʪʘʚˀʝʥʘ ʩʫ 

ʪʝʣʘ ʤʘʩʘ m1, m2 ʠ m3, ʚʝʟʘʥʘ ʥʠʪʠʤʘ ʿʝʜʥʦ s ʜʨʫʛʠʤ, 

ʢʘʦ ʰʪʦ ʧʦʢʘʟʫʿʝ ʩʣʠʢʘ. ɿʘ ʪʝʣʦ m1 ʧʨʠʚʝʟʘʥʦ ʿʝ ʯʝʪʚʨʪʦ 

ʪʝʣʦ ʧʦʤʦ˂ʫ ʥʠʪʠ ʢʦʿʘ ʿʝ ʧʨʝʙʘʯʝʥʘ ʧʨʝʢʦ ʢʦʪʫʨʘ. ʅʘ˂ʠ 

ʠʥʪʝʥʟʠʪʝʪʝ ʩʠʣʘ ʟʘʪʝʟʘˁʘ ʩʚʠʭ ʥʠʪʠ T1, T2 ʠ T3. ʅʠʪʠ 



ʩʤʘʪʨʘʪʠ ʥʝʨʘʩʪʝʛˀʠʚʠʤ ʠ ʟʘʥʝʤʘʨˀʠʚʝ ʤʘʩʝ. ʉʠʣʫ 

ʪʨʝˁʘ ʠ ʤʘʩʫ ʢʦʪʫʨʘ ʟʘʥʝʤʘʨʠʪʠ. 

 

32. ʂʨʝʪʘˁʝ ʿʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʘʢʦ ʩʝ ʚʨʰʠ ʧʦ ʧʨʘʚʦʿ ʣʠʥʠʿʠ ʠ ʘʢʦ ʿʝ: 

ʘ) a = constʠv = const 

ʙ) a = const ʠv Í const 

ʚ) a Í constʠv Í const 

ʛ) a Í constʠv = const 

 

33. ʉʣʠʢʘ ʧʨʠʢʘʟʫʿʝ ʛʨʘʬʠʢ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʥʝʢʦʛ ʪʝʣʘ. ʅʘ ʦʩʥʦʚʫ ʛʨʘʬʠʢʘ ʟʘʚʨʰʠʪʠ ʨʝʯʝʥʠʮʝ: 

ʘ) ʊʝʣʦ ʩʝ ʢʨʝʪʘʣʦ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʫ ʚʨʝʤʝʥʩʢʦʤ 

ʠʥʪʝʨʚʘʣʫ _____________________, 

ʙ) ʆʜ ʪʨʝʥʫʪʢʘ ʢʘʜʘ ʿʝ ʪʝʣʦ ʢʨʝʥʫʣʦ, ʧʘ ʜʦ 4. ʩʝʢʫʥʜʝ, ʢʨʝʪʘˁʝ ʿʝ 

ʙʠʣʦ ________________________, 

ʚ) ʆʜ 4. ʜʦ 10. ʩʝʢʫʥʜʝ ʢʨʝʪʘˁʝ ʿʝ _____________________, 

ʛ) ʄʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʢʨʝʪʘˁʘ ʿʝ ______________ ʠ ʧʦʩʪʠʛʥʫʪʘ ʿʝʧʦʩʣʝ 

_____________ ʩʝʢʫʥʜʠ ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ. 

 

 

34. ɼʚʘ ʘʫʪʦʤʦʙʠʣʘ ʢʨʝ˂ʫ ʩʝ ʜʫʞ ʠʩʪʦʛ ʧʨʘʚʮʘ ʠ ʩʤʝʨʘ. ɻʨʘʬʠʢ ʧʨʠʢʘʟʫʿʝ ʟʘʚʠʩʥʦʩʪ 

ʤʝʹʫʩʦʙʥʦʛʨʘʩʪʦʿʘˁʘ ʦʜ ʚʨʝʤʝʥʘ. ʅʘ ʦʩʥʦʚʫ ʛʨʘʬʠʢʘ ʟʘʢˀʫʯʫʿʝʤʦ: 

ʘ) ɸʫʪʦʤʦʙʠʣ ɸ ʢʨʝ˂ʝ ʩʝ ʙʨʞʝ ʦʜ ʘʫʪʦʤʦʙʠʣʘ ɹ, 

ʙ) ɸʫʪʦʤʦʙʠʣ ɸ ʢʨʝ˂ʝ ʩʝ ʩʧʦʨʠʿʝ ʦʜ ʘʫʪʦʤʦʙʠʣʘ ɹ, 

ʚ) ɹʨʟʠʥʝ ʘʫʪʦʤʦʙʠʣʘ ɸ ʠ ɹ ʩʫ ʿʝʜʥʘʢʝ. 

 

 

 

35. ʊʝʣʦ ʧʦʣʘʟʠ ʠʟ ʤʠʨʦʚʘˁʘ ʫʙʨʟʘˁʝʤ a = 2 m/s2. ʂʦʣʠʢʠ ʧʫʪ ʦʚʦ ʪʝʣʦ ʧʨʝʹʝ ʟʘ 1 s ʠ ʢʦʣʠʢʫ ʙʨʟʠʥʫ ˂ʝ 

ʪʘʜ ʠʤʘʪʠ? 

 

36. ʊʝʣʦ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʦʜ 0,3 kN ʟʘ 5 s ʧʨʦʤʝʥʠ ʙʨʟʠʥʫ ʟʘ 36 km/h. ʂʦʣʠʢʘ ʿʝ ʤʘʩʘ ʪʦʛ ʪʝʣʘ? 

 

37. ʈʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʛʨʘʜʦʚʘ ɸ ʠ ɹ ʠʟʥʦʩʠ 180 km. ʂʘʤʠʦʥ ʪʦ ʨʘʩʪʦʿʘˁʝ ʧʨʝʹʝ ʟʘ 3 h, ʘ ʘʫʪʦʤʦʙʠʣ ʟʘ 4,5 

h. ʂʘʤʠʦʥ ʠ ʘʫʪʦʤʦʙʠʣ ʩʝ ʧʨʠ ʪʦʤʝ ʢʨʝ˂ʫ ʢʦʥʩʪʘʥʪʥʠʤ ʙʨʟʠʥʘʤʘ. ɸʢʦ ʢʘʤʠʦʥ ʠ ʘʫʪʦʤʦʙʠʣ ʢʨʝʥʫ ʠʟ 

ʛʨʘʜʘ ɸ, ʦʜʥʦʩʥʦ ɹ, ʠʩʪʦʚʨʝʤʝʥʦ ʿʝʜʘʥ ʜʨʫʛʦʤ ʫ ʩʫʩʨʝʪ, ʠʟʨʘʯʫʥʘʿʪʝ ʧʦʩʣʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ˂ʝ ʩʝ ʩʨʝʩʪʠ. 

 

38. ʊʝʣʦ ʧʦʯʠˁʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ v0 ʨʘʚʥʦʤʝʨʥʠʤ ʫʙʨʟʘˁʝʤ a ʠ ʥʘʢʦʥ t1 = 2 s ʧʨʝʰʣʦ ʿʝ ʧʫʪ s1 = 8 m, 

ʘ ʧʦʩʣʝ t2 = 4 s ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ ʠʤʘ ʙʨʟʠʥʫ v2 = 7 m/s. ʂʦʣʠʢʘ ʿʝ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ v0? 

 

39. ʉʘ ʙʘʣʢʦʥʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ʚʠʩʠʥʠ h = 10 m ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜʣʦʛʫ ʙʘʯʝʥʦ ʿʝ ʪʝʣʦ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ 

ʙʨʟʠʥʦʤ v0. ʊʝʣʦ ʫʜʘʨʠ ʫ ʧʣʦʯʥʠʢ ʥʘʢʦʥ 2 s. ʆʜʨʝʜʠʪʠ ʙʨʟʠʥʫ ʢʦʿʦʤ ʿʝ ʪʝʣʦ ʙʘʯʝʥʦ?  

ɿʘ ʛʨʘʚʠʪʘʮʠʦʥʦ ʫʙʨʟʘˁʝ ʫʟʝʪʠ g = 10 m/s2. 

 

40. ʍʦʤʦʛʝʥʘ ʢʦʮʢʘ ʩʪʨʘʥʠʮʝ a = 10 cm ʧʦʪʦʧˀʝʥʘ ʿʝ ʫ ʪʝʯʥʦʩʪ ʛʫʩʪʠʥʝ ɟt = 960 kg/m3. ʆʜʨʝʜʠʪʠ ʛʫʩʪʠʥʫ 

ʢʦʮʢʝ ʘʢʦ ʩʝ ʠʟʥʘʜ ʪʝʯʥʦʩʪʠ ʥʘʣʘʟʠ h = 2 cm ʠʚʠʮʝ ʢʦʮʢʝ. 

 

41. ʄʘʩʘ ʣʠʬʪʘ ʠ ʪʝʨʝʪʘ ʫ ˁʝʤʫ ʠʟʥʦʩʠ m = 5 t.. ʃʠʬʪ ʩʝ ʩʧʫʰʪʘ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ ʦʜ  

v = 2 m/s. ʆʜʨʝʜʠʪʠ ʥʘʿʢʨʘ˂ʝ ʚʨʝʤʝ ʟʘ ʢʦʿʝ ʩʝ ʣʠʬʪ ʤʦʞʝ ʟʘʫʩʪʘʚʠʪʠ ʘʢʦ ʤʘʢʩʠʤʘʣʥʘ ʩʠʣʘ ʟʘʪʝʟʘˁʘ ʢʦʿʫ 

ʩʘʿʣʘ ʤʦʞʝ ʠʟʜʨʞʘʪʠ ʠʟʥʦʩʠ 100 kN. 

 

42. ʆʜʨʝʜʠʪʠ ʩʨʝʜˁʫ ʙʨʟʠʥʫ ʚʦʟʘ ʢʦʿʠ ʩʝ ʧʨʚʠʭ 5 s ʢʨʝʪʘˁʘ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠʟ ʤʠʨʦʚʘˁʘ 

ʫʙʨʟʘˁʝʤ 2 m/s2 ʟʘʪʠʤ ʩʝ 10 min ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʘ ʧʦʪʦʤ ʧʨʝʰʘʚʰʠ ʧʫʪ ʦʜ 50 m ʟʘʫʩʪʘʚˀʘ ʫ ʩʣʝʜʝ˂ʝʿ 

ʩʪʘʥʠʮʠ. 

 



43. ɹʘʣʦʥ ʩʝ ʢʨʝ˂ʝ ʚʝʨʪʠʢʘʣʥʦ ʥʘʥʠʞʝ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ v= 0,5 m/s. ʀʟ ʙʘʣʦʥʘ ʩʝ ʙʘʮʠ ʣʦʧʪʘ 

ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤ v0 = 7,5 m/s ʫ ʦʜʥʦʩʫ ʥʘ ʟʝʤˀʫ. ʆʜʨʝʜʠʪʠ ʧʦʩʣʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ 

˂ʝ ʩʝ ʣʦʧʪʘ ʚʨʘʪʠʪʠ ʫ ʙʘʣʦʥ. ɿʘ ʛʨʘʚʠʪʘʮʠʦʥʦ ʫʙʨʟʘˁʝ ʫʟʝʪʠ g = 10 m/s2. 

 

44. ʇʦʜ ʜʝʿʩʪʚʦʤ ʩʪʘʣʥʝ ʩʠʣʝ ʪʝʣʦ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʙʨʟʠʥʦʤ v = 2 m/s ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ. 

ʂʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠʟʤʝʹʫ ʪʝʣʘ ʠ ʧʦʜʣʦʛʝ ʿʝ ɛ1 = 0,05. ʋ ʿʝʜʥʦʤ ʪʨʝʥʫʪʢʫ ʪʝʣʦ ʧʨʝʣʘʟʠ ʥʘ ʜʨʫʛʫ 

ʭʦʨʠʟʦʥʪʘʣʥʫ ʧʦʜʣʦʛʫ ʩʘ ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʪʨʝˁʘ ɛ2 = 0,15. ʂʦʣʠʢʠ ˂ʝ ʪʝʣʦ ʧʨʝ˂ʠ ʧʫʪ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ? ɿʘ 

ʛʨʘʚʠʪʘʮʠʦʥʦ ʫʙʨʟʘˁʝ ʫʟʝʪʠ g = 10 m/s2. 

 

45. ɸʚʠʦʥ ʤʘʩʝ 15 t ʚʫʯʝ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʨʘʚʮʫ ʿʝʜʨʠʣʠʮʫ ʤʘʩʝ 5 t. ʇʨʦʧʝʣʝʨʠ ʜʘʿʫ ʚʫʯʥʫ ʩʠʣʫ ʦʜ 75 

kN. ʂʦʣʠʢʘ ʿʝ ʩʠʣʘ ʟʘʪʝʟʘˁʘ ʫ ʢʘʙʣʫ ʢʦʿʠ ʧʦʚʝʟʫʿʝ ʘʚʠʦʥ ʠ ʿʝʜʨʠʣʠʮʫ? 

 

46. ʊʝʣʦ ʿʝ ʠʟʙʘʯʝʥʦ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʙʨʟʠʥʦʤ 20 m/s. ɸʢʦ ʩʝ ʟʘʥʝʤʘʨʠ ʦʪʧʦʨ ʚʘʟʜʫʭʘ ʦʜʨʝʜʠʪʠ ʢʦʿʫ 

˂ʝ ʙʨʟʠʥʫ ʪʝʣʦ ʠʤʘʪʠ ʥʘʢʦʥ ʪʨʝ˂ʝ ʩʝʢʫʥʜʝ? ʋʟʝʪʠ ʜʘ ʿʝ g = 10 m/s2. 

 

47. ʉʘʥʢʝ ʧʦʣʘʟʝ ʩʘ ʚʨʭʘ ʧʘʜʠʥʝ ʚʠʩʠʥʝ 20 m. ʂʘʜʘ ʩʪʠʛʥʫ ʜʦ ʜʥʘ ʧʘʜʠʥʝ, ʥʘʩʪʘʚˀʘʿʫ ʜʘ ʩʝ ʢʨʝ˂ʫ ʧʦ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʜʝʣʫ ʩʪʘʟʝ. ʂʦʣʠʢʠ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʘʢʦ ʿʝ ʫʢʫʧʥʠ ʭʦʨʠʟʦʥʪʘʣʥʠ ʧʦʤʝʨʘʿ ʜʦ 

ʟʘʫʩʪʘʚˀʘˁʘ ʩʘʥʢʠ 100 m? ʇʦʯʝʪʥʘ ʙʨʟʠʥʘ ʩʘʥʢʠ ʿʝʜʥʘʢʘ ʿʝ ʥʫʣʠ. ʂʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʿʝ ʠʩʪʠ ʥʘ ʧʘʜʠʥʠ ʠ 

ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʜʝʣʫ ʧʫʪʘ. 

 

48. ʊʝʣʦ ʧʦʯʠˁʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʩʪʘʣʥʠʤ ʫʙʨʟʘˁʝʤ. ɿʘ 4 s ʧʨʝʹʝ ʧʫʪ ʦʜ 16 m. ʂʦʣʠʢʠ ʧʫʪ ʧʨʝʹʝ ʫ ʯʝʪʚʨʪʦʿ 

ʩʝʢʫʥʜʠ? 

 

49. ʅʝʢʦ ʪʝʣʦ ʫ ʪʨʝʥʫʪʢʫ ʚʝʨʪʠʢʘʣʥʦʛ ʧʘʜʘ ʫ ʚʦʜʫ ʠʤʘ ʙʨʟʠʥʫ 1 m/s. ʅʘʢʦʥ 0,5 s ʢʨʦʟ ʚʦʜʫ ʧʨʝʹʝ ʧʫʪ ʦʜ 

1,2 m. ɿʘʥʝʤʘʨʫʿʫ˂ʠ ʪʨʝˁʝ, ʦʜʨʝʜʠʪʝ ʛʫʩʪʠʥʫ ʪʦʛ ʪʝʣʘ. ɻʫʩʪʠʥʘ ʚʦʜʝ ʿʝ 1000kg/m3.  

g = 10 m/s2. 

 

50. ʃʠʬʪ ʩʝ ʢʨʝ˂ʝ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ 5 m/s. ɼʦʢ ʥʝ ʜʦʩʪʠʛʥʝ ʪʫ ʙʨʟʠʥʫ, ʠʤʘ ʫʙʨʟʘˁʝ 1,2 m/s2. ʂʦʣʠʢʦ 

ʚʨʝʤʝʥʘ ʩʝ ʢʨʝ˂ʝ ʜʦ 27. ʩʧʨʘʪʘ ʫʜʘˀʝʥʦʛ 108,5 m ʦʜ ʧʨʠʟʝʤˀʘ ʩʦʣʠʪʝʨʘ ʘʢʦ ʤʫ ʿʝ ʫʩʧʦʨʝˁʝ ʧʨʠʣʠʢʦʤ 

ʟʘʫʩʪʘʚˀʘˁʘ ʪʘʢʦʹʝ 1,2 m/s2? 

 

51. ʉʘ ʢʨʦʚʘ ʟʛʨʘʜʝ ʚʠʩʠʥʝ 31,25 m ʫ ʿʝʜʥʘʢʠʤ ʚʨʝʤʝʥʩʢʠʤ ʠʥʪʝʨʚʘʣʠʤʘ ʦʪʢʠʜʘʿʫ ʩʝ ʢʘʧʠ ʢʠʰʝ ʠ 

ʩʣʦʙʦʜʥʦ ʧʘʜʘʿʫ. ʆʜʨʝʜʠʪʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʪʨʝ˂ʝ ʠ ʯʝʪʚʨʪʝ ʢʘʧʠ ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʧʨʚʘ ʫʜʘʨʠ ʫ ʟʝʤˀʫ ʘ 

ʰʝʩʪʘ ʩʝ ʫ ʠʩʪʦʤ ʪʨʝʥʫʪʢʫ ʦʜʚʦʿʠ ʩʘ ʢʨʦʚʘ. 

 

52. ʊʝʣʦ ʚʝʨʪʠʢʘʣʥʠʭ ʟʠʜʦʚʘ ʢʨʝ˂ʝ ʩʝ ʫʙʨʟʘˁʝʤ g/2 ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ. ʋʟ ʚʝʨʪʠʢʘʣʥʠ ʟʠʜ ʪʝʣʘ 

ʧʨʠʩʣʦˁʝʥʘ ʿʝ ʧʣʦʯʠʮʘ ʤʘʩʝ 200 g. ɿʘ ʢʦʿʝ ʚʨʝʤʝ ˂ʝ ʧʣʦʯʠʮʘ ʩʘ ʚʠʩʠʥʝ h = 50 cm ʙʝʟ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ 

ʩʢʣʠʟʥʫʪʠ ʜʦ ʧʦʜʣʦʛʝ ʘʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠʟʤʝʹʫ ʜʚʘ ʪʝʣʘ ɛ = 0,4? 

 

53. ʆʜʨʝʜʠʪʝ ʦʜʥʦʩ ʠʥʪʝʥʟʠʪʝʪʘ ʩʠʣʘ ʟʘʪʝʟʘˁʘ ʫ ʫʞʝʪʫ ʦ ʢʦʿʝ ʿʝ ʦʢʘʯʝʥʦ ʥʝʢʦ ʪʝʣʦ ʢʦʿʝ ʩʝ ʧʦʜʠʞʝ 

ʦʜʥʦʩʥʦ ʩʧʫʰʪʘ ʫʙʨʟʘˁʝʤ ʦʜ 2 m/s2. g = 10 m/s2. 

 

54. ɿʘ ʚʨʝʤʝ t ʪʝʣʦ ʿʝ ʧʨʝʰʣʦ ʧʫʪ s, ʧʨʠ ʯʝʤʫ ʩʝ ˁʝʛʦʚʘ ʙʨʟʠʥʘ ʧʦʚʝ˂ʘʣʘ n ʧʫʪʘ. ʇʨʝʪʧʦʩʪʘʚˀʘʿʫ˂ʠ ʜʘ ʿʝ 

ʢʨʝʪʘˁʝ ʙʠʣʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠʟʨʘʟʠʪʠ ʫʙʨʟʘˁʝ ʧʨʝʢʦ ʜʘʪʠʭ ʚʝʣʠʯʠʥʘ. 

55. ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʛʨʘʬʠʢ ʟʘʚʠʩʥʦʩʪʠ ʙʨʟʠʥʝ ʥʝʢʦʛʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ. ɼʘ 

ʣʠ ʩʝ ʠʥʪʝʥʟʠʪʝʪ ʙʨʟʠʥʝ ʧʦʚʝ˂ʘʚʘ,ʩʤʘˁʫʿʝ ʠʣʠ ʥʝ ʤʝˁʘ ʫ ʚʨʝʤʝʥʩʢʦʤ 

ʠʥʪʝʨʚʘʣʫ? 

ʘ) ʦʜ 0 ʜʦ t1ééééééééééééééééééé. 

ʙ) ʦʜ t1 ʜʦ t2ééééééééééééééééééé. 

ʚ) ʦʜ t2 ʜʦ t3ééééééééééééééééééé 

ʛ) ʦʜ t3 ʜʦ t4 ééééééééééééééééééé 

 

56. ʊʝʣʦ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʩʘ ʥʝʢʝ ʚʠʩʠʥʝ. 

a) ʉʘ ʢʦʿʝ ʚʠʩʠʥʝ ʿʝ ʪʝʣʦ ʧʘʣʦ, ʘʢʦ ʿʝ ʫ ʧʦʩʣʝʜˁʦʿ ʩʝʢʫʥʜʠ ʧʨʝʰʣʦ 2/3 ʧʫʪʘ? 

ʙ) ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ ʿʝ ʪʦ ʪʝʣʦ ʫʜʘʨʠʣʦ ʫ ʟʝʤˀʫ? 

 



57. Tʨʘʤʚʘʿ ʧʦʣʘʟʠ ʠʟ ʩʪʘʥʠʮʝ ʩʘ ʫʙʨʟʘˁʝʤ 0,2 m/s2. ʂʘʜʘ ʜʦʩʪʠʛʥʝ ʙʨʟʠʥʫ 36 km/h ʢʨʝ˂ʝ ʩʝ 

2 ʤʠʥʫʪʘ ʨʘʚʥʦʤʝʨʥʦ, ʘ ʟʘʪʠʤ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʧʨʠ ʯʝʤʫ ʧʨʝʹʝ ʿʦʰ 100 m ʜʦ 

ʟʘʫʩʪʘʚˀʘˁʘ. ʂʦʣʠʢʘ ʿʝ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʪʨʘʤʚʘʿʘ ʥʘ ʪʦʤ ʧʫʪʫ? 

 

58. ʋʙʨʟʘˁʝ ʿʝ ʧʨʦʤʝʥʘ: 

ʘ) ʚʨʝʤʝʥʘ ʫ ʿʝʜʠʥʠʮʠ ʙʨʟʠʥʝ 

ʙ) ʙʨʟʠʥʝ ʫ ʿʝʜʠʥʠʮʠ ʧʨʝʹʝʥʦʛ ʧʫʪʘ 

ʚ) ʙʨʟʠʥʝ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ 

ʛ)ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ 

 

59. ɼʚʝ ʢʫʛʣʝ ʠʤʘʿʫ ʠʩʪʝ ʧʦʣʫʧʨʝʯʥʠʢʝ, ʘ ʥʘʧʨʘʚˀʝʥʝ ʩʫ ʦʜ ʨʘʟʣʠʯʠʪʠʭ ʤʘʪʝʨʠʿʘʣʘ. ʇʨʚʘ ʢʫʛʣʘ 

ʿʝʛʚʦʟʜʝʥʘ (ɟ1 =7800 kg/m3), ʘ ʜʨʫʛʘ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ (ɟ2=2700 kg/m3). ɸʢʦ ʩʝ ʦʙʝ ʢʫʛʣʝ ʥʘʣʘʟʝ ʫ 

ʩʪʘˁʫ ʤʠʨʦʚʘˁʘ, ʘ ʦʥʜʘ ʥʘ ˁʠʭ ʧʦʯʥʝ ʠʩʪʦʚʨʝʤʝʥʦ ʜʘ ʜʝʣʫʿʝ ʠʩʪʘ ʩʠʣʘ ʫ ʿʝʜʥʘʢʠʤʚʨʝʤʝʥʩʢʠʤ 

ʠʥʪʝʨʚʘʣʠʤʘ, ʫʧʦʨʝʜʠ ʧʨʝʹʝʥʝ ʧʫʪʝʚʝ ʦʚʠʭ ʢʫʛʣʠ. 

 

60. ʂʨʝʪʘˁʝ ʿʝ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʘʢʦ ʿʝ : 

ʘ) v=const ʠ a Íconst 

ʙ) v=const ʠ a =0 

ʚ) vÍconst ʠ a =constÍ0 

ʛ) vÍconst ʠ a =0 

 

61. ʊʨʠ ʪʝʣʘ: m1= 5 kg, m2= 7 kg ʠ m3= 4 kg, ʧʦʚʝʟʘʥʘ ʩʫ ʪʘʥʢʦʤ 

ʥʝʠʩʪʝʛˀʠʚʦʤ ʥʠʪʠ ʢʘʦ ʥʘ ʩʣʠʮʠ. 

ʘ) ʂʦʣʠʢʦ ʿʝ ʫʙʨʟʘˁʝ ʩʠʩʪʝʤʘ ʠ ʩʠʣʝ ʟʘʪʝʟʘˁʘ ʥʠʪʠ, ʘʢʦ ʿʝ 

ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ɛ=0,1? 

ʙ) ɼʘ ʣʠ ʩʝ ʩʠʪʫʘʮʠʿʘ ʤʝˁʘ ʘʢʦ ʫʤʝʩʪʦ ʪʝʣʘ ʤʘʩʝ m3 ʩʪʘʚʠʤʦ ʪʝʣʦ ʤʘʩʝ 

1kg?(ʜʦʢʘʟʘʪʠʨʘʯʫʥʩʢʠʤ ʧʫʪʝʤ) 

 

62. ʊʝʞʠʥʘ ʚʦʟʘ ʿʝ 5 106 N ʘ ʚʫʯʥʘ ʩʠʣʘ 21 104 N. ʂʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠʟʤʝʜʫ ʚʦʟʘ ʠ ʰʠʥʘ ʿʝ 

0,02. ʂʦʣʠʢʠ ʧʫʪ ʧʨʝʜʝ ʚʦʟ ʫ ʪʦʢʫ 10 s ʢʨʝʪʘˁʘ.ʦʜ ʤʦʤʝʥʪʘ ʢʘʜʘ ʿʝ ˁʝʛʦʚʘ ʙʨʟʠʥʘ ʙʠʣʘ 36 km/h? 

 

63. ʊʝʣʦ ʤʘʩʝm= 1 kg ʢʣʠʟʠ ʧʦ ʩʪʨʤʦʿ ʨʘʚʥʠ. ʅʘ ʚʨʭʫ ʩʪʨʤʝ ʨʘʚʥʠ ʚʠʩʠʥʝh= 0,1 m ʙʨʟʠʥʘ ʪʝʣʘ ʿʝ ʥʫʣʘ, ʘ ʫ 

ʧʦʜʥʦʟʿʫ v =1 m/s.ʈʘʜ ʩʠʣʝ ʪʨʝˁʘ ʥʘ ʩʪʨʤʦʿ ʨʘʚʥʠ ʿʝʜʥʘʢ ʿʝ ʧʨʠʙʣʠʞʥʦ: 

 

64. ʀʟ ʿʝʜʥʘʯʠʥʝ ʩʪʘˁʘ ʠʜʝʘʣʥʦʛ ʛʘʩʘ ʧʨʦʮʝˁʝʥʘ ʛʫʩʪʠʥʘ ʚʘʟʜʫʭʘ ʥʘ ʧʨʠʪʠʩʢʫ ʦʜ 100 kPa ʠ ʪʝʤʧʝʨʘʪʫʨʠ 

0°C , ʘʢʦ ʿʝ ʩʨʝʜˁʘ ʤʦʣʝʢʫʣʩʢʘ ʤʘʩʘ ʚʘʟʜʫʭʘ 30 g/mol, ʿʝ: 

 

65. ʉʘ ʚʠʩʠʥʝh= 120 mʠʟʥʘʜ ʧʦʚʨʩʠʥʝ ɿʝʤˀʝ ʙʘʯʝʥʦ ʿʝ ʪʝʣʦ ʚʝʨʪʠʢʘʣʥʦ ʫʚʠʩ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤv0 = 10 

m/s(g = 10 m/s2) . ʊʝʣʦ ʿʝ ʧʘʣʦ ʥʘ ɿʝʤˀʫ ʧʦʩʣʝ: 

 

66. ʂʘʜʘ ʩʝ ʠʜʝʘʣʥʦʤ ʛʘʩʫ ʜʦʚʝʜʝ ʢʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʦʜ 500 ɱ ˁʝʛʦʚʘ ʫʥʫʪʨʘʰˁʘ ʝʥʝʨʛʠʿʘ ʩʝ ʧʦʚʝ˂ʘ ʟʘ 200 

ɱ. ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʢʦʿʠ ʿʝ ʧʨʠ ʪʦʤʝ ʠʟʚʨʰʠʦ ʛʘʩ ʿʝ: 

 

67. ʊʝʣʦ ʤʘʩʝ 10 kg ʚʫʯʝ ʩʝ ʙʨʟʠʥʦʤ ʢʦʥʩʪʘʥʪʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʨʘʚʥʠ ʧʦʤʦ˂ʫ ʢʘʥʘʧʘ 

ʢʦʿʠ ʩʘ ʭʦʨʠʟʦʥʪʘʣʦʤ ʟʘʢʣʘʧʘ ʫʛʘʦ ʦʜ 45Á. ɺʫʯʥʘ ʩʠʣʘ ʿʝ ʫ ʧʨʘʚʮʫ ʢʘʥʘʧʘ. ɸʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ 

ʠʟʤʝʹʫ ʪʝʣʘ ʠ ʧʦʜʣʦʛʝ 0,1, ʠʥʪʝʥʟʠʪʝʪ ʚʫʯʥʝ ʩʠʣʝ ʿʝ: 

 

68. ɼʠʟʘʣʠʮʘ ʩʥʘʛʦʤ ʦʜ 8 kW ʧʦʜʠʞʝ ʪʝʨʝʪ ʟʘ ʚʨʝʤʝ 2 min ʥʘ ʚʠʩʠʥʫ 10 m. ʊʝʞʠʥʘ ʪʝʨʝʪʘ ʿʝ; 

 

69. ʅʘ ʪʝʣʦ ʜʝʣʫʿʫ ʧʦʜ ʧʨʘʚʠʤ ʫʛʣʦʤ ʢʦʥʩʪʘʥʪʥʝ ʩʠʣʝ ʠʥʪʝʥʟʠʪʝʪʘ 3 N ʠ 4 N. ʈʘʜ ʢʦʿʠ ʠʟʚʨʰʠ 

ʨʝʟʫʣʪʘʥʪʥʘ ʩʠʣʘ ʧʦʤʝʨʘʿʫˁʠ ʪʝʣʘ ʫ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʦʚʦʛʘ ʜʝʣʦʚʘˁʘ ʥʘ ʧʫʪʫ ʦʜ 5m ʿ ʝ; 

 

70. ʉʠʣʘ ʪʨʝˁʘ ʢʦʿʘ ʩʝ ʿʘʚˀʘ ʧʨʠ ʩʫʚʦʤ ʪʨʝˁʫ ʧʨʠ ʢʣʠʟʘˁʫ ʠʟʤʝʹʫ ʜʚʘ ʪʝʣʘ ʢʦʿʘ ʩʝ ʢʨʝ˂ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʙʨʟʠʥʘʤʘ ʜʝʣʫʿʝ: 

ʘ) ʧʦ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

ʙ) ʧʦ ʧʨʘʚʮʫ ʫʧʨʘʚʥʦʤ ʥʘ ʧʨʘʚʘʮ ʙʨʟʠʥʝ ʚʝ˂ʝʛ ʠʥʪʝʥʟʠʪʝʪʘ 



ʚ) ʧʦ ʧʨʘʚʮʫ ʠ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

ʛ) ʧʦ ʧʨʘʚʮʫ ʫʧʨʘʚʥʦʤ ʥʘ ʧʨʘʚʮʝ ʢʨʝʪʘˁʘ ʦʙʘ ʪʝʣʘ. 

 

71. ɻʨʫʧʘ ʩʢʘʣʘʨʥʠʭ ʚʝʣʠʯʠʥʘ ʿʝ: 

ʘ) ʜʫʞʠʥʘ, ʤʘʩʘ, ʙʨʟʠʥʘ 

ʙ) ʪʝʤʧʝʨʘʪʫʨʘ, ʨʘʜ, ʚʨʝʤʝ 

ʚ) ʧʦʚʨʰʠʥʘ, ʤʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʛ) ʪʝʤʧʝʨʘʪʫʨʘ, ʤʦʤʝʥʪ ʠʤʧʫʣʩʘ, ʚʨʝʤʝ. 

 

72. ɱʝʜʠʥʠʮʘ ʟʘ ʩʠʣʫ ʿʝ 1 N (ˁʫʪʥ) ʠ ʦʥʘ ʩʝ ʧʨʝʢʦ ʦʩʥʦʚʥʠʭ ʿʝʜʠʥʠʮʘ ʄʝʹʫʥʘʨʦʜʥʦʛ ʩʠʩʪʝʤʘ ʠʟʨʘʰʘʚʘ ʥʘ 

ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

ʘ) 1 N =1 kgms2 

ʙ) 1 N =1 kg/ms2 

ʚ) 1 N =1 kgms-2 

ʛ) 1 N =1 kgm2s2 

 

73. ʊʝʣʦ ʤʘʩʝmʠ ʠʥʩʪʨʫʤʝʥʪ ʢʦʿʠʤ ʩʝ ʤʝʨʠ ʪʝʞʠʥʘ ʪʝʣʘ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ ʤʠʨʫʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ɿʝʤˀʫ. 

ʊʦ ʪʝʣʦ ʿʝ: 

ʘ) ʪʝʞʝ ʥʘ ʝʢʚʘʪʦʨʫ ʥʝʛʦ ʥʘ ʧʦʣʫ 

ʙ) ʪʝʞʝ ʥʘ ʧʦʣʫ ʥʝʛʦ ʥʘ ʝʢʚʘʪʦʨʫ 

ʚ) ʠʤʘ ʠʩʪʫ ʪʝʞʠʥʫ ʥʘ ʧʦʣʫ ʢʘʦ ʥʘ ʝʢʚʘʪʦʨʫ 

ʛ) ʠʤʘ ʤʘˁʫ ʤʘʩʫ ʥʘ ʝʢʚʘʪʦʨʫ. 

 

74. ʊʝʣʦ ʤʘʩʝ 5 kg ʧʫʰʪʝʥʦ ʿʝ ʠʟ ʩʪʘˁʘ ʤʠʨʦʚʘˁʘ ʜʘ ʧʘʜʘ ʩʘ ʚʠʩʠʥʝh=8 m. ɸʢʦ ʩʝ ʫʟʤʝ ʜʘ ʿʝ g=10 m/s2, 

ˁʝʛʦʚʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʧʨʠ ʫʜʘʨʫ ʦ ʪʣʝ ʿʝ; 

 

75. ʊʝʣʦ ʩʝ ʠʟ ʩʪʘˁʘ ʤʠʨʦʚʘˁʘ ʧʫʩʪʠ ʜʘ ʩʣʦʙʦʜʥʦ ʧʘʜʘ (g = 10 m/s2) ʠ ʧʦʩʣʝʜˁʝ ʪʨʠ ʯʝʪʚʨʪʠʥʝ ʧʫʪʘ, ʜʦ 

ʫʜʘʨʘ ʫ ɿʝʤˀʫ, ʧʨʝʝ́ ʟʘ t =4 s. ɸʢʦ ʩʝ ʩʚʘ ʪʨʝˁʘ ʟʘʥʝʤʘʨʘ, ʚʠʩʠʥʘ ʩʘ ʢʦʿʝ ʿʝ ʪʝʣʦ ʧʘʣʦ ʿʝ: 

 

76. ʀʟʤʝʹʫ ʜʚʝ ʩʪʘʥʠʮʝ ʚʦʟ ʩʝ ʢʨʝ˂ʝ ʪʘʢʦ ʜʘ ʪʨʠ ʧʝʪʠʥʝ ʧʫʪʘ ʧʨʝʹʝ ʙʨʟʠʥʦʤ ʢʦʥʩʪʘʥʪʥʦʛ 

ʠʥʪʝʥʟʠʪʝʪʘv1=54 km/h, ʘ ʧʨʝʦʩʪʘʣʠ ʧʫʪ ʙʨʟʠʥʦʤ ʢʦʥʩʪʘʥʪʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘv2=72 km/h. ʀʥʪʝʥʟʠʪʝʪ 

ʩʨʝʜˁʝ ʙʨʠʟʥʝ ʢʨʝʪʘˁʘ ʚʦʟʘ ʠʟʤʝʹʫ ʜʚʝ ʩʪʘʥʠʮʝ ʿʝ: 

 

77. ʇʝʨʠʦʜ ʤʘʣʠʭ ʦʩʮʠʣʘʮʠʿʘ ʤʘʪʝʤʘʪʠʯʢʦʛ ʢʣʘʪʥʘ ʿʝʜʥʘʢ ʿʝt=1 s. ɼʫʞʠʥʘ ʦʚʦʛ ʢʣʘʪʥʘ ʧʨʠʙʣʠʞʥʦ ʿʝ 

ʿʝʜʥʘʢʘ: 

 

78. ʊʝʣʦ ʤʘʩʝm=10 kg ʣʝʞʠ ʥʘ ʧʦʜʫ ʣʠʬʪʘ ʢʦʿʠ ʩʝ ʧʝˁʝ ʜʠʨʝʢʪʥʦ ʥʘʚʠʰʝ ʫʙʨʟʘˁʝʤ ʠʥʪʝʥʟʠʪʝʪʘ ʘ=2 

m/s2. ʀʥʪʝʥʟʠʪʝʪ ʩʠʣʝ ʢʦʿʦʤ ʪʝʣʦ ʧʨʠʪʠʩʢʘ ʧʦʜ ʣʠʬʪʘ ʿʝ: 

 

 

 

 

79. ʆʜ ʩʣʝʜʝ˂ʠʭ ʢʦʤʙʠʥʘʮʠʿʘ ʬʠʟʠʯʢʠʭ ʿʝʜʠʥʠʮʘ ʦʜʨʝʜʠʪʠ ʦʥʫ ʢʦʿʘ ʩʘʜʨʞʠ ʩʘʤʦ ʦʩʥʦʚʥʝ ʿʝʜʠʥʠʮʝ ʉʀ 

ʩʠʩʪʝʤʘ: 

ʘ) m,  mol, Cd 

ʙ) N, ɸ, ɱ 

ʚ) Wb, mol, C 

ʛ) ɱ, C, ʅ 

ʜ) s, ʊ, ʂ 

 

80. ʊʝʣʦ ʩʝ ʢʨʝ˂ʝ ʧʦ ʥʦʨʤʘʣʠ ʢʘ ʨʘʚʥʦʤ ʦʛʣʝʜʘʣʫ ʙʨʟʠʥʦʤ ʠʥʪʝʥʟʠʪʝʪʘ v=3 m/s. ʃʠʢ ʫ ʦʛʣʝʜʘʣʫ ʩʝ ʫ 

ʦʜʥʦʩʫ ʥʘ ʪʝʣʦ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ ʠʥʪʝʥʟʠʪʝʪʘ: 

 

81. ʅʘ ʧʝʨʦʥʫ, ʫʟ ʧʨʝʨʜˁʠ ʢʨʘʿ ʚʦʟʘ, ʩʪʦʿʠ ʯʦʚʝʢ. ʋ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʚʦʟ ʢʨʝʥʝ ʫʙʨʟʘˁʝʤ 0,1 m/s2, ʧʦʣʘʟʠ ʫ 

ʠʩʪʦʤ ʩʤʝʨʫ ʠ ʯʦʚʝʢ ʠ ʢʨʝ˂ʝ ʩʝ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ 1 m/s.ʂʦʣʠʢʘ ˂ʝ ʙʠʪʠ ʙʨʟʠʥʘ ʚʦʟʘ ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ 

ʩʪʠʛʥʝ ʯʦʚʝʢʘ? 



 

82. ʂʦʣʠʢʠ ʿʝ ʦʜʥʦʩ ʛʨʘʚʠʪʘʮʠʦʥʠʭ ʩʠʣʘ ʢʦʿʠʤʘ ɿʝʤˀʘʜʝʣʫʿʝ ʥʘ ʜʚʝ ʢʫʛʣʝ ʠʩʪʠʭ ʧʦʣʫʧʨʝʯʥʠʢʘ ʘʢʦ ʿʝ 

ʿʝʜʥʘ ʥʘʧʨʘʚˀʝʥʘ ʦʜ ʜʨʚʝʪʘ ʘ ʜʨʫʛʘ ʛʫʩʪʠʥʝ 800 kg/m3ʘ ʜʨʫʛʘ ʦʜ ʛʚʦʞʹʘ ʛʫʩʪʠʥʝ 7800kg/m3? 

 

83. ʊʝʣʦ ʿʝ ʙʘʯʝʥʦ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤ 98,1 m/s ʩʘ ʧʦʚʨʰʠʥʝ ɿʝʤˀʝ. ʂʦʣʠʢʦʤ ˂ʝ 

ʙʨʟʠʥʦʤ ʪʝʣʦ ʧʘʩʪʠ ʥʘ ʟʝʤˀʫ? 

 

84. ʂʦʿʠ ʿʝ ʜʝʦ ʟʘʧʨʝʤʠʥʝ (ʫ ʧʨʦʮʝʥʪʠʤʘ) ʣʝʜʝʥʝ ʩʘʥʪʝ ʛʫʩʪʠʥʝ 900 kg/m3. ʚʠʨʠ ʠʟʥʘʜ ʤʦʨʩʢʝ ʧʦʚʨʰʠʥʝ. 

ɻʫʩʪʠʥʘ ʚʦʜʝ ʿʝ 1000 kg/m3. 

 

85. ʂʦˁ ʚʫʯʝ ʢʦʣʘ ʩʠʣʦʤ ʦʜ 500 N ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʨʘʚʥʦʤ ʧʫʪʫ.ɿʘ ʢʦʿʝ ʚʨʝʤʝ ʢʦˁ ʠʟʚʨʰʠ ʨʘʜ 1000 ɱ 

ʘʢʦ ʩʝ ʢʦʣʘ ʢʨʝ˂ʫ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ? 

 

86. ʄʝʪʘʢ ʤʘʩʝ 10 g ʠʩʧʘˀʝʥ ʿʝ ʠʟ ʧʫʰʢʝ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʙʨʟʠʥʦʤ 1000 m/s, ʘ ʧʘʦ ʿʝ ʥʘ ɿʝʤˀʫ 

ʙʨʟʠʥʦʤ 50 m/s.ʂʦʣʠʢʠ ʨʘʜ ʿʝ ʠʟʚʨʰʠʣʘ ʩʠʣʘ ʦʪʧʦʨʘ ʚʘʟʜʫʭʘ. 

 

87. ʄʘʪʝʤʘʪʠʯʢʦ ʢʣʘʪʥʦ ʜʫʞʠʥʝ 25cm ʧʫʩʪʠ ʩʝ ʜʘ ʦʩʮʠʣʫʿʝ ʠʟ ʘʤʧʣʠʪʫʜʥʦʛ ʧʦʣʦʞʘʿʘ.ʇʦʩʣʝ ʢʦʛ ʥʘʿʤʘˁʝʛ 

ʚʨʝʤʝʥʘ ˂ʝ ʢʣʘʪʥʦ ʧʨʦ˂ʠ ʢʨʦʟ ʨʘʚʥʦʪʝʞʥʠ ʧʦʣʦʞʘʿ? 

 

88. ɸʧʩʦʣʫʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʧˀʝˁʘ ʛʚʦʞʹʘ ʿʝ 1803ʂ ʂʦʣʠʢʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʎʝʣʟʠʿʫʩʦʚʦʿ ʩʢʘʣʠ? 

 

89. ʋ ʩʫʜʫ ʩʝ ʥʘʣʘʟʠ 2 kg ʚʦʜʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 20°C. ʊʦʿ ʚʦʜʠ ʩʝ ʜʦʚʝʜʝ ʢʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ           1050ɱ. 

ʂʦʣʠʢʘ ʤʘʩʘ ʚʦʜʝ ˂ʝ ʠʩʧʘʨʠʪʠ? 

 

90. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ ʪʨʝʙʘ ʜʘ ʩʝ ʢʨʝ˂ʝ ʢʦʤʘʜʠ˂ ʣʝʜʘ,ʯʠʿʘ ʿʝ ʪʦʧʣʦʪʘ ʪʦʧˀʝˁʘ 340 kJ/kg, ʜʘ ʙʠ ʩʝ ʧʨʠ 

ʟʘʫʩʪʘʚˀʘˁʫ, ʫʜʘʨʦʤ ʫ ʩʪʝʥʫ,ʧʦʪʧʫʥʦ ʠʩʪʦʧʠʦ? 

 

91. ʇʨʦʠʟʚʦʜ ʧʨʠʪʠʩʢʘ ʠ ʟʘʧʨʝʤʠʥʝ ʠʤʘ ʜʠʤʝʥʟʠʿʝ: 

 

92. ɱʝʜʠʥʠʮʘ ʟʘ ʛʨʘʚʠʪʘʮʠʦʥʦ ʧʦˀʝ ʫ ʤʝʹʫʥʘʨʦʜʥʦʤ (ʉʀ) ʩʠʩʪʝʤʫʿʝ: 

 

93. ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ ʪʦʧʣʦʪʥʝ ʤʘʰʠʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʚʨʝʜʥʦʩʪʠ ʫʠʥʪʝʨʚʘʣʫ: 

 

94. ɱʝʜʠʥʠʮʘ ʟʘ ʨʘʜ ʿʝ 1ɱ (ɷʫʣ) ʠ ʦʥʘ ʩʝ ʧʨʝʢʦ ʦʩʥʦʚʥʠʭ ʿʝʜʠʥʠʮʘ ʉʀ ʩʠʩʪʝʤʘ ʠʟʨʘʞʘʚʘ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

ʘ) 1ɱ= kgms2 

ʙ) 1ɱ= kgm2s 

ʚ) 1ɱ= 1 kgm2s-2 

ʛ) 1ɱ= 1 kg/ms 

95. ʆʜ ʩʣʝʜʝ˂ʝ ʢʦʤʙʠʥʘʮʠʿʝ ʬʠʟʠʯʢʠʭ ʿʝʜʠʥʠʮʘ ʦʜʨʝʜʠʪʠ ʦʥʫ ʢʦʿʘ ʩʘʜʨʞʠ ʩʘʤʦ ʦʩʥʦʚʥʝ ʿʝʜʠʥʠʮʝ ʉʀ 

ʩʠʩʪʝʤʘ. 

ʘ) K, kg, mol 

ʙ) N, A, J 

ʚ) m, kg,N 

ʛ) m, s, J 

 

96. ʇʝʨʠʦʜ ʤʘʪʝʤʘʪʠʯʢʦʛ ʢʣʘʪʥʘ ʩʝ ʧʦʚʝ˂ʘ 1,41 ʧʫʪʘ ʘʢʦ ʩʝ ʜʫʞʠʥʘ ʢʣʘʪʥʘ: 

ʘ) ʜʚʘ ʧʫʪʘ ʩʤʘˁʠ 

ʙ) ʜʚʘ ʧʫʪʘ ʧʦʚʝ˂ʘ 

ʚ) ʩʤʘˁʠ 1,41 ʧʫʪʘ 

ʛ) ʧʦʚʝ˂ʘ 1,41 ʧʫʪʘ 

 

97. ʊʝʣʦ ʦʩʮʠʣʫʿʝ ʩʘ ʬʨʝʢʚʝʥʮʠʿʦʤ ʦʜ 20 Hz. ʇʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ ʪʝʣʘ ʿʝ: 

 

98. ɸʢʦ ʩʝ ʙʨʟʠʥʘ ʪʝʣʘ ʧʦʚʝ˂ʘ ʜʚʘ ʧʫʪʘ, ˁʝʛʦʚʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʩʝ: 

 



99. ʅʘʛʠʙ ʜʫʞʠʥʝ 100 mʢʣʠʟʘʯ ʿʝ ʧʨʝʰʘʦ ʟʘ 20 s ʢʨʝ˂ʫ˂ʠ ʩʝ ʫʙʨʟʘˁʝʤ 0,3 m/s2 . ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ʢʣʠʟʘʯʘ 

ʥʘ ʧʦʯʝʪʢʫ, ʘ ʢʦʣʠʢʘ ʥʘ ʢʨʘʿʫ ʦʚʦʛ ʧʫʪʘ? 

 

100. ʂʦʣʠʢʦ ʿʝ ʫʙʨʟʘˁʝ ʪʝʣʘ ʢʦʿʝ ʫ ʦʩʤʦʿ ʩʝʢʫʥʜʠ ʩʚʦʛ ʢʨʝʪʘˁʘ ʧʨʝʹʝ ʧʫʪ 30ʤ? ʇʦʯʝʪʥʘ ʙʨʟʠʥʘ ʪʝʣʘ 

ʿʝʜʥʘʢʘ ʿʝ ʥʫʣʠ. 

 

101. ɺʘʛʦʥ ʤʘʩʝ 60 t ʧʨʠʙʣʠʞʘʚʘ ʩʝ ʙʨʟʠʥʦʤ 0,2 m/s ʧʨʝʤʘ ʧʣʘʪʬʦʨʤʠ ʢʦʿʘ ʤʠʨʫʿʝ ʠ ʩʫʜʘʨʘ ʩʝ ʩʘ ˁʦʤ. 

ʇʦʩʣʝ ʩʫʜʘʨʘ ʧʣʘʪʬʦʨʤʘ ʠʤʘ ʙʨʟʠʥʫ 0,4 m/s, ʘ ʚʘʛʦʥ ʩʝ ʢʨʝ˂ʝ ʫ ʠʩʪʦʤ ʩʤʝʨʫ ʙʨʟʠʥʦʤ 0,1 m/s. ʂʦʣʠʢʘ ʿʝ 

ʤʘʩʘ ʧʣʘʪʬʦʨʤʝ? 

 

102. ʉʘ ʢʦʿʝ ʚʠʩʠʥʝ ʩʣʦʙʦʜʥʦ ʧʘʜʥʝ ʪʝʣʦ ʘʢʦ ʜʦʜʠʨʥʝ ʟʝʤˀʫ ʧʦʩʣʝ 11 s ʢʨʝʪʘˁʘ? 

 

103. ʊʝʣʦ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʩʘ ʚʠʩʠʥʝ 24m. ʅʘ ʢʦʿʦʿ ʚʠʩʠʥʠ ʿʝ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʜʫʧʣʦ ʚʝ˂ʘ ʦʜ 

ʧʦʪʝʥʮʠʿʘʣʥʝ? 

 

104. ʇʨʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʦʤʝʥˀʠʚʦʤ - ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ ʢʦʥʩʪʘʥʪʥʠ ʩʫ: 

ʘ) ɹʨʟʠʥʘ ʠ ʫʙʨʟʘˁʝ 

ʙ) ʉʘʤʦ ʫʙʨʟʘˁʝ 

ʚ) ʋʙʨʟʘˁʝ ʠ ʧʨʝʹʝʥʠ ʧʫʪ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ 

 

105. ʄʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʪʝʣʘ ʙʘʯʝʥʦʛ ʚʝʨʪʠʢʘʣʥʦ ʫ ʚʠʩ ʟʘʚʠʩʠ ʦʜ: 

ʘ) ʇʦʯʝʪʥʝ ʙʨʟʠʥʝ ʪʝʣʘ 

ʙ) ʄʘʩʝ ʪʝʣʘ ʠ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ 

ʚ) ʉʘʤʦ ʦʜ ʤʘʩʝ ʪʝʣʘ 

 

106. ʉʠʣʘ ʪʨʝˁʘ ʢʣʠʟʘˁʘ ʟʘʚʠʩʠ ʦʜ: 

ʘ) ʂʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʠ ʩʠʣʝ ʥʦʨʤʘʣʥʦʛ ʧʨʠʪʠʩʢʘ ʪʝʣʘ ʥʘ ʧʦʜʣʦʛʫ 

ʙ) ɺʝʣʠʯʠʥʝ ʜʦʜʠʨʥʝ ʧʦʚʨʰʠʥʝ 

ʚ) ʂʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʠ ʚʝʣʠʯʠʥʝ ʜʦʜʠʨʥʝ ʧʦʚʨʰʠʥʝ 

 

107. ʇʦʣʫʛʘ ʿʝ ʫ ʨʘʚʥʦʪʝʞʠ ʘʢʦ ʩʫ: 

ʘ) ʂʨʘʮʠ ʧʦʣʫʛʝ ʿʝʜʥʘʢʠ 

ʙ) ʉʠʣʘ ʠ ʪʝʨʝʪ ʿʝʜʥʘʢʠ 

ʚ) ʄʦʤʝʤʪ ʩʠʣʝ ʠ ʤʦʤʝʥʪ ʪʝʨʝʪʘ ʿʝʜʥʘʢʠ. 

 

 

 

 

108. ʊʝʣʦ ʙʘʯʝʥʦ ʚʝʨʪʠʢʘʣʥʦ ʫ ʚʠʩ ʫ ʪʦʢʫ ʢʨʝʪʘˁʘ ʠʤʘ: 

ʘ) ʂʦʥʩʪʘʥʪʥʫ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ 

ʙ) ʂʦʥʩʪʘʥʪʥʫ ʧʦʪʝʥʮʠʿʘʣʥʫ ʝʥʝʨʛʠʿʫ 

ʚ) ʂʦʥʩʪʘʥʪʥʫ ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ 

 

109. ɹʠʮʠʢʣʠʩʪʘ ʿʝ ʧʨʝʰʘʦ ʧʫʪ ʥʝʧʦʟʥʘʪʝ ʜʫʞʠʥʝ. ʇʦʣʠʚʠʥʫ ʧʫʪʘ ʚʦʟʠʦ ʿʝ ʙʨʟʠʥʦʤ 9 m/s, ʿʝʜʥʫ ʪʨʝ˂ʠʥʫ 

ʧʫʪʘ ʙʨʟʠʥʦʤ 8 m/s, ʘ ʧʨʝʦʩʪʘʣʠ ʜʝʦ ʧʫʪʘ ʙʨʟʠʥʦʤ 6 m/s. ʆʜʨʝʜʠʪʠ ʩʨʝʜˁʫ ʙʨʟʠʥʫ ʙʠʮʠʢʣʠʩʪʝ ʥʘ ʮʝʣʦʤ 

ʧʫʪʫ. 

 

110. ɸʫʪʦʤʦʙʠʣ ʤʘʩʝ 1,5 t ʿʝ ʫ ʪʦʢʫ 8 s ʠʟ ʩʪʘˁʘ ʤʠʨʦʚʘˁʘ ʧʦʩʪʠʛʘʦ ʙʨʟʠʥʫ 20 m/s. ʂʦʣʠʢʘ ʿʝ ʚʫʯʥʘ ʩʠʣʘ 

ʤʦʪʦʨʘ ʘʫʪʦʤʦʙʠʣʘ ʘʢʦ ʩʝ ʦʥ ʢʨʝʪʘʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ? 

 

111. ʅʘ ʧʦʜʫ ʣʠʬʪʘ ʥʘʣʘʟʠ ʩʝ ʪʝʣʦ ʤʘʩʝ 20 kg. ʃʠʬʪ ʩʝ ʧʦʜʠʞʝ ʩʘ ʫʙʨʟʘˁʝʤ 2 m/s2. ʀʟʨʘʯʫʥʘʪʠ ʩʠʣʫ 

ʢʦʿʦʤ ˂ʝ ʪʝʣʦ ʜʝʣʦʚʘʪʠ ʥʘ ʧʦʜ ʣʠʬʪʘ. ʋʟʝʪʠg = 10 m/s2. 

 

112. ɼʚʝ ʩʠʣʝ ʯʠʿʠ ʩʫ ʠʥʪʝʟʠʪʝʪʠ 9 N ʠ 12 N ʠʩʪʦʚʨʝʤʝʥʦ ʜʝʣʫʿʫ ʫ ʠʩʪʫ ʪʘʯʢʫ ʪʝʣʘ, ʘ ʫʛʘʦ ʠʟʤʝʹʫ 

ˁʠʭʦʚʠʭ ʧʨʘʚʘʮʘ ʿʝ 90Á. ʀʟʨʘʯʫʥʘʪʠ ʠʥʪʝʟʠʪʝʪ ʫʙʨʟʘˁʘ ʪʝʣʘ ʘʢʦ ʿʝ ˁʝʛʦʚʘ ʤʘʩʘ 3 kg. 

 



113. ʊʝʣʦ ʤʘʩʝ 10 kg ʢʨʝ˂ʝ ʩʝ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ ʫ ʧʨʘʚʮʫ ʩʠʣʝ ʢʦʿʘ ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ. ʇʦʩʣʝ 10 s ʦʜ 

ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʠʟʥʦʩʠ 125 ɱ. ʆʜʨʝʜʠʪʠ ʠʥʪʝʟʠʪʝʪ ʩʠʣʝ ʢʦʿʘ ʜʝʣʫʿʝ ʥʘ ʪʝʣʦ ʘʢʦ 

ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʠʟʤʝʹʫ ʪʝʣʘ ʠ ʧʦʜʣʦʛʝ 0,1. 

 

114. ʌʨʝʢʚʝʥʮʠʿʝ ʜʚʘ ʦʩʮʠʣʘʪʦʨʘ ʠʟʥʦʩʝ 40 Hz ʠ 80 Hz . ɿʘ ʢʦʣʠʢʦ ʩʝ ʨʘʟʣʠʢʫʿʫ ˁʠʭʦʚʠ ʧʝʨʠʦʜʠ 

ʦʩʮʠʣʦʚʘˁʘ? 

 

115. ʉʘ ʿʝʜʥʦʛ ʙʨʦʜʘ ʩʫ ʠʩʪʦʚʨʝʤʝʥʦ ʧʦʩʣʘʪʠ ʟʚʫʯʥʠ ʩʠʛʥʘʣʠ ʢʨʦʟ ʚʦʜʫ ʠ ʚʘʟʜʫʭ. ʅʘ ʜʨʫʛʦʤ ʙʨʦʜʫ ʦʚʠ 

ʩʠʛʥʘʣʠ ʩʫ ʧʨʠʤˀʝʥʠ ʫ ʨʘʟʤʘʢʫ ʦʜ 5 s. ʆʜʨʝʜʠʪʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʙʨʦʜʦʚʘ. ɹʨʟʠʥʘ ʫʣʪʨʘʟʚʫʢʘ ʫ ʚʦʜʠ ʿʝ 

1460 m/s, ʘ ʫ ʚʘʟʜʫʭʫ 340 m/s. 

 

116. ʊʝʤʧʝʨʘʪʫʨʘ ʚʘʟʜʫʭʘ ʫ ʢʦʥʮʝʨʪʥʦʿ ʜʚʦʨʘʥʠ ʿʝ 7°C. ɼʠʤʝʥʟʠʿʝ ʜʚʦʨʘʥʝ ʩʫ 20ʧʫʪʘ 4 m. ʇʦʜ 

ʧʨʝʪʧʦʩʪʘʚʢʦʤ ʜʘ ʩʘʤʦ ʚʘʟʜʫʭ ʘʧʩʦʨʙʫʿʝ ʪʦʧʣʦʪʫ, ʢʦʣʠʢʫ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʪʨʝʙʘ ʫʪʨʦʰʠʪʠ ʥʘ 

ʟʘʛʨʝʚʘˁʝ ʜʚʦʨʘʥʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʝ 24°C ʘʢʦ ʩʝ ʟʥʘ ʜʘ ʿʝ ʩʧʝʮʠʬʠʯʥʠ ʪʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪ ʚʘʟʜʫʭʘ 728 

kg/m3, ʘ ʛʫʩʪʠʥʘ ʚʘʟʜʫʭʘ 1,29 kg/m3? 

 

117. ʊʝʣʦ ʩʝ ʫ ʪʦʢʫ 15 s ʢʨʝʪʘʣʦ ʙʨʟʠʥʦʤ 3 m/s, ʘ ʟʘʪʠʤ ʩʝ ʩʣʝʜʝ˂ʠʭ 5 s ʢʨʝʪʘʣʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ, ʩʘ 

ʫʙʨʟʘˁʝʤ 1,6 m/s2. ʂʦʣʠʢʠ ʿʝ ʧʫʪ ʧʨʝʰʣʦ ʪʝʣʦ ʟʘ ʦʚʦ ʚʨʝʤʝ? 

 

118. ʉʥʘʛʘ ʤʦʪʦʨʘ ʜʠʟʘʣʠʮʝ ʢʦʿʘ ʧʦʜʠʞʝʮʠʛʣʝ ʪʝʞʠʥʝ 3000 N ʥʘ ʚʠʩʠʥʫ ʦʜ 12 m ʟʘ ʚʨʝʤʝ ʦʜ       20 s ʿ ʝ: 

 

119. ɺʝʢʪʦʨʩʢʘ ʚʝʣʠʯʠʥʘ ʿʝ: 

ʘ) ʨʘʜ 

ʙ) ʝʥʝʨʛʠʿʘ 

ʚ) ʤʘʩʘ 

ʛ) ʩʠʣʘ 

ʜ) ʥʠʰʪʘ ʦʜ ʥʘʚʝʜʝʥʦʛ. 

 

120. ɺʦʜʘ ʢˀʫʯʘ ʥʘ ʩʣʝʜʝ˂ʦʿ ʪʝʤʧʝʨʘʪʫʨʠ: 

ʘ) 0 ʂ 

ʙ)373 ʂ 

ʚ) 273 ʂ 

ʛ) 100 ʂ 

ʜ) -273 ʂ. 

 

121. ʏʦʚʝʢ ʯʠʿʘ ʿʝ ʤʘʩʘ 63 kg, ʠʤʘ ʪʝʞʠʥʫ: 

122. ʂʦʜ ʭʘʨʤʦʥʠʿʩʢʦʛ ʦʩʮʠʣʦʚʘˁʘ ʪʝʣʦ ʩʝ ʤʘʢʩʠʤʘʣʥʦ ʦʪʢʣʦʥʠ ʦʜ ʨʘʚʥʦʪʝʞʥʦʛ ʧʦʣʦʞʘʿʘ ʫ ʪʦʢʫ ʜʝʣʘ 

ʧʝʨʠʦʜʘTʦʜ: 

 

123.ɸʢʦ ʩʝ ʧʦʤʝʰʘ 25 ʣʠʪʘʨʘ ʚʦʜʝ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ 12ÁC ʠ 15 ʣʠʪʘʨʘ ʚʦʜʝ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ 80°C, 

ʪʝʤʧʝʨʘʪʫʨʘ ʩʤʝʰʝ ˂ʝ ʙʠʪʠ: 

 

124. ʆʜ ʥʘʚʝʜʝʥʠʭ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʩʘʤʦ ʜʚʝ ʩʫ ʦʩʥʦʚʥʝ ʢʦʿʝ ʧʦʨʝʜ ʠ ʜʨʫʛʠʭ ʬʦʨʤʠʨʘʿʫ ʄʝʹʫʥʘʨʦʜʥʠ 

ʩʠʩʪʝʤ ʿʝʜʠʥʠʮʘ: 

ʘ) ʤʘʩʘ, ʝʥʝʨʛʠʿʘ 

ʙ)ʩʠʣʘ, ʜʫʞʠʥʘ 

ʚ) ʤʘʩʘ, ʿʘʯʠʥʘ ʩʚʝʪʣʦʩʪʠ 

ʛ) ʩʠʣʘ, ʚʨʝʤʝ. 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʆʉʅʆɺʅɽ ʐʂʆʃɽ 

8. ʈɸɿʈɽɼ 

 
1. ʇʝʪ ʦʪʧʦʨʥʠʢʘ, ʩʚʘʢʠ ʦʜ ʧʦ 1ɋ, ʚʝʟʘʥʠ ʩʫ ʢʘʢʦ ʿʝ ʧʨʠʢʘʟʘʥʦ ʥʘ ʩʣʠʮʠ. ʆʪʧʦʨ ʧʨʦʚʦʜʥʠʢʘ ʢʦʿʠʤʘ ʩʫ 

ʧʦʚʝʟʘʥʠ ʦʪʧʦʨʥʠʮʠ ʿʝ ʟʘʥʝʤʘʨˀʠʚʦ ʤʘʣʠ. ʆʜʨʝʜʠʪʠ ʫʢʫʧʘʥ ʦʪʧʦʨ ʠʟʤʝʹʫ ʪʘʯʘʢʘ  

ɸ ʠ ɺ. 

 

2. ʈʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʜʚʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʧʣʦʯʝ ʿʝ 1cm, ʘ ʥʘʧʦʥ ʠʟʤʝʹʫ ˁʠʭ ʿʝ 800V. ʀʟʤʝʹʫ ˁʠʭ ʤʠʨʫʿʝ 

ʢʘʧˀʠʮʘ ʤʘʩʝ m=10-11kg. ʂʦʣʠʢʫ ʢʦʣʠʯʠʥʫ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʩʘʜʨʞʠ ʢʘʧˀʠʮʘ? 

 

3. ʂʨʦʟ ʤʝʪʘʣʥʠ ʧʨʦʚʦʜʥʠʢ ʧʨʦʪʠʯʝ ʩʪʘʣʥʘ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I=2A ʪʦʢʦʤ 10min. ʀʟʨʘʯʫʥʘʪʠ ʙʨʦʿ ʩʣʦʙʦʜʥʠʭ 

ʝʣʝʢʪʨʦʥʘ ʢʦʿʠ ʧʨʦʹʫ ʢʨʦʟ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʧʨʦʚʦʜʥʠʢʘ ʟʘ ʦʚʦ ʚʨʝʤʝ.  

 

4.ʃʠʥʠʿʝ ʩʠʣʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʠʤʘʿʫ ʩʤʝʨ ʦʜ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʘʢʦ ʿʝ:  

a) ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʧʦʟʠʪʠʚʥʦ; 

ʙ) ʩʨʝʜʠʥʘ ʭʦʤʦʛʝʥʘ; 

ʚ) ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʥʝʛʘʪʠʚʥʦ; 

ʛ) ʩʨʝʜʠʥʘ ʥʝʭʦʤʦʛʝʥʘ; 

 



5. ʋ ʢʦʿʦʿ ʛʨʫʧʠ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʩʫ ʩʚʝ ʚʝʢʪʦʨʩʢʝ? 

ʘ) ʤʘʩʘ, ʙʨʟʠʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ; 

ʙ) ʩʠʣʘ, ʙʨʟʠʥʘ, ʿ ʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ; 

ʚ) ʫʙʨʟʘˁʝ, ʙʨʟʠʥʘ, ʚʨʝʤʝ; 

ʛ) ʛʫʩʪʠʥʘ, ʪʝʞʠʥʘ, ʧʫʪ; 

 

6.ʌʠʟʠʯʢʘ ʿʝʜʠʥʠʮʘ ʟʘ ʠʜʫʢʮʠʿʫ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʿʝ: 

ʘ) ʘʤʧʝʨ; 

ʙ) ʢʫʣʦʥ; 

ʚ) ʪʝʩʣʘ; 

ʛ) ˅ʫʣ; 

 

7. Oʜ ʯʝʛʘ ʥʝ ʟʘʚʠʩʠ ʝʣʝʢʪʨʠʯʥʠ ʢʘʧʘʮʠʪʝʪ ʨʘʚʥʦʛ (ʧʣʦʯʘʩʪʦʛ) ʢʦʥʜʝʥʟʘʪʦʨʘ? 

ʘ) ʦʜ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʢʦʥʜʝʥʟʘʪʦʨʘ; 

ʙ) ʦʜ ʧʦʚʨʰʠʥʘ ʧʣʦʯʘ; 

ʚ) ʦʜ ʨʘʩʪʦʿʘˁʘ ʠʟʤʝʹʫ ʧʣʦʯʘ; 

ʛ) ʦʜ ʠʟʦʣʘʪʦʨʘ ʢʦʿʠ ʧʦʧʫˁʘʚʘ ʧʨʦʩʪʦʨ ʠʟʤʝʹʫ ʧʣʦʯʘ; 

ʜ) ʟʘʚʠʩʠ ʦʜ ʩʚʠʭ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʦʨʘ; 

 

8.ʇʨʝʤʘ ʩʤʝʨʫ ʜʝʿʩʪʚʘ, ʝʣʝʢʪʨʠʯʥʝ ʩʠʣʝ ʩʫ: 

ʘ) ʫʚʝʢ ʧʨʠʚʣʘʯʥʝ; 

ʙ) ʫʚʝʢ ʦʜʙʦʿʥʝ; 

ʚ) ʤʦʛʫ ʙʠʪʠ ʠ ʧʨʠʚʣʘʯʥʝ ʠ ʦʜʙʦʿʥʝ; 

ʛ) ʥʠʩʫ ʥʠ ʧʨʠʚʣʘʯʥʝ ʥʠ ʦʜʙʦʿʥʝ; 

 

9. ʊʨʠ ʪʘʯʢʘʩʪʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʥʘʣʘʟʝ ʩʝ ʫ ʚʘʟʜʫʭʫ ʫ ʪʝʤʝʥʠʤʘ ʧʨʘʚʦʫʛʣʦʛ 

ʪʨʦʫʛʣʘ, ʯʠʿʝ ʩʫ ʢʘʪʝʪʝ a=3cmʠ b=4cm. ʋ ʪʝʤʝʥʫ ʧʨʘʚʦʛ ʫʛʣʘ ʿʝʥʘʝʣʝʢʪʨʠʩʘˁʝ 

q1=3ɛC. ʋ ʜʨʫʛʦʤ ʪʝʤʝʥʫ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ q2=-16ɛC, ʘ ʫ ʪʨʝ˂ʝʤq3=9ɛC,ʢʘʦ ʥʘ ʩʣʠʮʠ. 

ʅʘ˂ʠ ʨʘʯʫʥʩʢʠ ʠ ʛʨʘʬʠʯʢʠ ʨʝʟʫʣʪʫʿʫ˂ʫ ʩʠʣʫ ʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʝ q1, ʘʢʦ ʿʝ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʘ ʢʦʥʩʪʘʥʪʘ k=9·109Nm/c2. 

 

 

10. ɼʘʪʦ ʿʝ ʩʪʨʫʿʥʦ ʢʦʣʦ ʥʘ ʩʣʠʮʠ ʯʠʿʠ ʝʣʝʤʝʥʪʠ ʠʤʘʿʫ ʩʣʝʜʝ˂ʝ ʚʨʝʜʥʦʩʪʠ: 

 

ɽ1=ɽ2=10V,E3=42V 

r1=r2=2ɋ, r3=1ɋ, R=20ɋ 

 

ʅʘ˂ʠ ʿʘʯʠʥʫ ʩʪʨʫʿʝ ʫ ʠʟʚʦʨʫ ɽ3, ʥʘʧʦʥ Uɸɺ ʠ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʢʦʿʘ ʩʝ 

ʦʩʣʦʙʦʜʠ ʥʘ ʪʨʝ˂ʝʤ ʠʟʚʦʨʫ (ɽ3) ʟʘ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʦʜ 10 ʤʠʥʫʪʘ. 

 

11. Ha ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥʘ ʤʝʪʘʣʥʘ ʰʠʧʢʘ, ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ 

ʙʨʟʠʥʦʤ v=0,5m/sʧʦ ʜʚʝʤʘ ʧʘʨʘʣʝʣʥʠʤ, ʛʣʘʪʢʠʤ 

ʧʨʦʚʦʜʥʠʤ ʰʠʥʘʤʘ, ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʥʘ ʨʘʩʪʦʿʘˁʫ 25cm. 

ʉʠʩʪʝʤ ʩʝ ʥʘʣʘʟʠ ʫ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ 

ʠʥʜʫʢʮʠʿʝ 0,35T, ʯʠʿʠ ʧʨʘʚʘʮ ʿʝ ʥʦʨʤʘʣʘʥ ʥʘ ʨʘʚʘʥ 

ʢʨʝʪʘˁʘ ʰʠʧʢʝ. Aʢʦ ʿʝ ʝʣʝʢʪʨʠʯʥʠ ʦʪʧʦʨ ʰʠʧʢʝ 18ɋ, 

ʦʜʨʝʜʠʪʠ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʢʦʿʘ ʩʝ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ 

ʠʟʜʚʘʿʘ ʫ ʢʦʣʫ. 

 

12. ɿʘ ʚʨʝʤʝ ʦʜ 10s ʢʨʦʟ ʧʨʦʚʦʜʥʠʢ ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ ʦʜ 3,2ɸ. ɸʢʦ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʿʝʜʥʦʛ ʝʣʝʢʪʨʦʥʘ 

1,6·10-19ʉ, ʙʨʦʿ ʝʣʝʢʪʨʦʥʘ ʢʦʿʠ ʧʨʦʹʝ ʢʨʦʟ ʧʨʦʚʦʜʥʠʢ ʧʦʜ ʛʦʨˁʠʤ ʫʩʣʦʚʠʤʘ ʿʝ: 

ʘ) 2Ŀ1020 



ʙ) 5,12Ŀ1020 

ʚ) 2Ŀ1019 

ʛ) 5,12Ŀ1019 

ʜ) 2Ŀ1018 

 

13. ʆʪʧʦʨʥʦʩʪ ʢʦʥʜʝʥʟʘʪʦʨʘ ʫ ʢʦʣʫ ʩʘ ʠʟʚʦʨʦʤ ʿʝʜʥʦʩʤʝʨʥʦʛ ʥʘʧʦʥʘ ʿʝ: 

ʘ) ʧʨʦʧʦʨʮʠʿʘʣʥʘ ʢʘʧʘʮʠʪʠʚʥʦʩʪʠ ʢʦʥʜʝʥʟʘʪʦʨʘ. 

ʙ) ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʿʘʣʥʘ ʢʘʧʘʮʠʪʠʚʥʦʩʪʠ ʢʦʥʜʝʥʟʘʪʦʨʘ. 

ʚ) 0 

ʛ) Ð 

ʜ) ʥʠʰʪʘ ʦʜ ʥʘʚʝʜʝʥʦʛ 

 

14. ʋʢʦʣʠʢʦ ʩʝ ʢʨʦʟ ʜʚʘ ʙʣʠʩʢʘ ʧʘʨʘʣʝʣʥʘ ʧʨʦʚʦʜʥʠʢʘ ʧʨʦʧʫʩʪʠ ʩʪʨʫʿʘ ʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ:  

a) ʜʦ˂ʠ ˂ʝ  ʜʦ ʫʟʘʿʘʤʥʦʛ ʧʨʠʚʣʘʯʝˁʘ ʧʨʦʚʦʜʥʠʢʘ. 

ʙ) ʜʦ˂ʠ ˂ʝ ʜʦ ʫʟʘʿʘʤʥʦʛ ʦʜʙʠʿʘˁʘ ʧʨʦʚʦʜʥʠʢʘ. 

ʚ) ʥʝ˂ʝ ʜʦ˂ʠ ʥʠ ʜʦ ʧʨʠʚʣʘʯʝˁʘ ʥʠ ʜʦ ʦʜʙʠʿʘˁʘ ʧʨʦʚʦʜʥʠʢʘ. 

 

15. ʄʘʛʥʝʪʥʦ ʧʦˀʝ ʜʝʿʩʪʚʫʿʝ ʥʘ ʩʚʘʢʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʦʿʝ ʩʝ ʫ ʪʦʤ ʧʦˀʫ ʢʨʝ˂ʝ, ʦʩʠʤ:  

a) ʢʘʜʘ ʩʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʨʝ˂ʝ ʥʦʨʤʘʣʥʦ ʥʘ ʣʠʥʠʿʝ ʩʠʣʘ ʪʦʛ ʧʦˀʘ. 

ʙ) ʢʘʜʘ ʩʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʨʝ˂ʝ ʜʫʞ ʣʠʥʠʿʘ ʩʠʣʘ ʪʦʛ ʧʦˀʘ. 

ʚ) ʢʘʜʘ ʩʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʨʝ˂ʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 450ʫʦʜʥʦʩʫ ʥʘ ʣʠʥʠʿʝ ʩʠʣʘ ʪʦʛ ʧʦˀʘ. 

ʛ) ʥʠʰʪʘ ʦʜ ʥʘʚʝʜʝʥʦʛ ʥʠʿʝ ʪʘʯʥʦ. 

 

16. ʇʦ ʃʝʥʮʦʚʦʤ ʧʨʘʚʠʣʫ ʩʤʝʨ ʠʥʜʫʢʦʚʘʥʝ ʩʪʨʫʿʝ ʿʝ ʪʘʢʘʚ ʜʘ ʦʥʘ ʩʦʧʩʪʚʝʥʠʤ ʤʘʛʥʝʪʥʠʤ ʧʦˀʝʤ ʪʝʞʠ ʜʘ:  

a) ʧʦʥʠʰʪʠ ʥʘʩʪʘʣʫ ʧʨʦʤʝʥʫ ʤʘʛʥʝʪʥʦʛ ʬʣʫʢʩʘ. 

ʙ) ʧʦʿʘʯʘ ʥʘʩʪʘʣʫ ʧʨʦʤʝʥʫ ʤʘʛʥʝʪʥʦʛ ʬʣʫʢʩʘ. 

ʚ) ʥʝ ʤʝˁʘ ʥʘʩʪʘʣʫ ʧʨʦʤʝʥʫ ʤʘʛʥʝʪʥʦʛ ʬʣʫʢʩʘ. 

ʛ) ʥʠʰʪʘ ʦʜ ʥʘʚʝʜʝʥʦʛ ʥʠʿʝ ʪʘʯʥʦ. 

 

17. ɼʚʘ ʧʦʟʠʪʠʚʥʘ ʪʘʯʢʘʩʪʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ q1ʠ q2, ʥʘʣʘʟʝ ʩʝ ʥʘ ʨʘʩʪʦʿʘˁʫ r=10cm. ʋ ʪʘʯʢʠ ɸ ʠʟʤʝʹʫ ˁʠʭ, 

ʢʦʿʘ ʿʝ ʫʜʘˀʝʥʘ ʟʘ x=4cmʦʜ ʥʘʝʣʝʢʪʨʠʩʘˁʘ q1, ʨʝʟʫʣʪʫʿʫ˂ʘ ʿʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʿʝ ʥʫʣʘ. ʅʘ˂ʠ 

ʦʜʥʦʩ. 

 

18. ʈʘʜʥʠʢ ʥʘ ʩʢʝʣʠ ʿʝ ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʿʝ ʠʩʧʫʩʪʠʦ ʯʝʢʠ˂ ʩʘ ʚʠʩʠʥʝ 15m ʫʧʫʪʠʦ ʫʟʚʠʢ ʫʧʦʟʦʨʝˁʘ ʢʦʣʝʛʠ 

ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʫ ʧʦʜʥʦʞʿʫ ʩʢʝʣʝ. ɸʢʦ ʿʝ ʙʨʟʠʥʘ ʢʨʝʪʘˁʘ ʟʚʫʢʘ ʢʨʦʟ ʚʘʟʜʫʭ 340m/s, ʦʜʨʝʜʠʪʠ ʢʦʣʠʢʦ 

ʚʨʝʤʝʥʘ ʜʘ ʩʝ ʩʢʣʦʥʠ ʠʤʘ ʨʘʜʥʠʢ ʚʠʩʠʥʝ 1,81m ʫ ʧʦʜʥʦʞʿʫ ʩʢʝʣʝ. 

 

19. ʆʜʨʝʜʠʪʠ ʝʣʝʢʪʨʦʤʦʪʦʨʥʫ ʩʠʣʫ ɽ ʫ ʢʦʣʫ ʧʨʠʢʘʟʘʥʦʤ ʥʘ ʩʣʠʮʠ 

ʘʢʦ ʩʝ ʟʥʘ ʜʘ ʩʫ ʩʚʠ ʦʪʧʦʨʥʠʮʠ ʤʝʹʫʩʦʙʥʦ ʿʝʜʥʘʢʠ ʠ ʠʤʘʿʫ ʦʪʧʦʨ 6ɋ. 

ʉʪʨʫʿʘ ʢʨʦʟ ʦʪʧʦʨʥʠʢ R4ʠʟʥʦʩʠ 1ɸ. ʋʥʫʪʨʘʰˁʠ ʦʪʧʦʨ ʠʟʚʦʨʘ 

ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ ʟʘʥʝʤʘʨʠʪʠ.  

 

 

 

 

20. ʋ ʧʨʘʟʥʝ ʢʚʘʜʨʘʪʠ˂ʝ ʫʧʠʰʠʪʝ ʙʨʦʿ ʩʣʠʢʝ ʢʦʿʘ ʦʜʛʦʚʘʨʘ ʧʦʿʤʫ 

ʠʩʧʨʝʜ ʢʚʘʜʨʘʪʠ˂ʘ. 

 

ʘ) ʍʦʤʦʛʝʥʦ ʝʣʝʢʪʨʠʯʥʦ ʧʦˀʝ 

R1 

R2 

R3 

R4 

R6 

R5 

E 



 

ʙ) ɽʣʝʢʪʨʦʩʢʦʧ 

 

ʚ) ʂʦʥʜʝʥʟʘʪʦʨ ʩʘ ʩʪʘʣʥʠʤ ʢʘʧʘʮʠʪʝʪʦʤ 

 

21. ʂʫʛʣʘ ɸ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʥʝʛʘʪʠʚʥʠʤ ʥʘʝʣʝʢʪʨʠʩʘˁʝʤ. ʂʫʛʣʘ ɺ ʠʤʘ ʤʘˁʫ ʟʘʧʨʝʤʠʥʫ ʦʜ ʢʫʛʣʝ ɸ ʠ 

ʥʝʫʪʨʘʣʥʘ ʿʝ. ʂʘʜʘ ʩʝ ʢʫʛʣʝ ʩʧʦʿʝ ʧʨʦʚʦʜʥʠʢʦʤ, ʝʣʝʢʪʨʦʥʠ ʩʘ ʢʫʛʣʝ ɸ ʧʨʝʣʘʟʝ ʥʘ ʢʫʛʣʫ ɹ ʩʚʝ ʜʦʢ ʩʝ ʥʝ 

ʠʟʿʝʜʥʘʯʝ: 

ʘ) ʢʘʧʘʮʠʪʝʪʠ 

ʙ) ʢʦʣʠʯʠʥʝ ʥʘʝʣʝʢʪʨʠʩʘˁʘ 

ʚ) ʧʦʪʝʥʮʠʿʘʣʠ 

ʛ) ʿʘʯʠʥʝ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦˀʘ 

 

22. ʌʠʟʠʯʢʠʤ ʚʝʣʠʯʠʥʘʤʘ ʧʨʠʜʦʜʘʿʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ: 

ʘ) ɽʣʝʢʪʨʠʯʥʠ ʧʦʪʝʥʮʠʿʘʣ _____ 

ʙ) ɽʣʝʢʪʨʠʯʥʘ ʢʘʧʘʮʠʪʠʚʥʦʩʪ _____ 

ʚ) ʂʦʣʠʯʠʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ _____ 

 

23. ʋ ʚʘʟʜʫʰʥʠ ʧʣʦʯʘʩʪʠ ʢʦʥʜʝʥʟʘʪʦʨ ʩʘ ʨʘʩʪʦʿʘˁʝʤ ʠʟʤʝʹʫ ʧʣʦʯʘ d=1cm, ʩʪʘʚˀʝʥʘ ʿʝ ʧʘʨʘʬʠʥʩʢʘ ʧʣʦʯʘ 

Ůr=2, ʪʘʢʦ ʜʘ ʧʦʪʧʫʥʦ ʧʦʧʫˁʘʚʘ ʧʨʦʩʪʦʨ ʠʟʤʝʹʫ ʧʣʦʯʘ. ɿʘ ʢʦʣʠʢʦ ʿʝ ʧʦʪʨʝʙʥʦ ʧʦʚʝ˂ʘʪʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ 

ʧʣʦʯʘ ʜʘ ʙʠ ʩʝ ʢʘʧʘʮʠʪʝʪ ʢʦʥʜʝʥʟʘʪʦʨʘ ʚʨʘʪʠʦ ʥʘ ʚʨʝʜʥʦʩʪ ʧʨʝ ʫʥʦʰʝˁʘ ʜʠʝʣʝʢʪʨʠʢʘ? 

 

24. ʅʘ ʢʨʘʿʝʚʝ ʦʣʦʚʥʦʛ ʧʨʦʚʦʜʥʠʢʘ ʜʫʞʠʥʝ l=5m, ʧʦʚʨʰʠʥʝ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ S=4mm2 ʠ ʤʘʩʝ m=227,2g, 

ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ t=20°C, ʧʨʠʢˀʫʯʝʥ ʿʝ ʥʘʧʦʥ U=12V. ɿʥʘʿʫ˂ʠ ʜʘ ʿʝ ʪʘʯʢʘ ʪʦʧˀʝˁʘ ʦʣʦʚʘ 

tt=327,4°C, ʠʟʨʘʯʫʥʘʪʠ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ʧʨʦʹʝ ʦʜ ʪʨʝʥʫʪʢʘ ʧʨʠʢˀʫʯʠʚʘˁʘ ʥʘʧʦʥʘ ʜʦ ʤʦʤʝʥʪʘ ʢʘʜʘ ʦʣʦʚʦ 

ʧʦʯʠˁʝ ʜʘ ʩʝ ʪʦʧʠ? ʉʧʝʮʠʬʠʯʥʘ ʝʣʝʢʪʨʠʯʥʘ ʦʪʧʦʨʥʦʩʪ ʦʣʦʚʘ ʿʝɟ=3,5Ā107ɋm, ʘ ʩʧʝʮʠʬʠʯʥʠ ʪʦʧʣʦʪʥʠ 

ʢʘʧʘʮʠʪʝʪ ʠʟʥʦʩʠ c=125J/kg°C. 

 

25. Tʘʥʢʦ ʩʘʙʠʨʥʦ ʩʦʯʠʚʦ ʞʠʞʥʝ ʜʘˀʠʥʝ f=25cm ʧʨʦʿʝʢʪʫʿʝ ʣʠʢ ʧʨʝʜʤʝʪʘ ʥʘ ʝʢʨʘʥ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ 

ʨʘʩʪʦʿʘˁʫ l=1m ʦʜ ʩʦʯʠʚʘ. ɽʢʨʘʥ ʧʨʠʚʫʯʝʤʦ ʢʘ ʩʦʯʠʚʫ ʟʘ ȹl=18cm. ɿʘ ʢʦʣʠʢʦ ʪʨʝʙʘ ʧʦʤʝʨʠʪʠ ʧʨʝʜʤʝʪ ʜʘ 

ʙʠʩʤʦ ʦʧʝʪ ʜʦʙʠʣʠ ʿʘʩʘʥ ʣʠʢ ʥʘ ʝʢʨʘʥʫ? 

 

26. ʇʦʚʝʞʠ ʙʨʟʠʥʝ ʧʨʝʥʦʰʝˁʘ ʤʝʭʘʥʠʯʢʠʭ ʪʘʣʘʩʘ ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʘʛʨʝʛʘʪʥʠʤ ʩʪʘˁʠʤʘ: 

 

1. 350m/s  a. ʊeʯʥʦ 

2. 1500m/s  ʙ. ʏʚʨʩʪʦ 

3. 4500m/s  ʚ. ʛʘʩʦʚʠʪʦ 

 

27. ʇʦʧʫʥʠ ʧʨʘʟʥʘ ʧʦˀʘ ʫ ʪʘʙʝʣʠ: 

 

ʬʠʟʠʯʢʘ ʚʝʣʠʯʠʥʘ ʿʝʜʠʥʠʮʘ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʦʟʥʘʢʘ ʿʝʜʠʥʠʮʝ 

  V 

ʂʫʣʦʥʦʚʘ ʩʠʣʘ   

 

28. ʇʨʠ ʧʨʝʣʘʩʢʫ ʠʟ ʦʧʪʠʯʢʠ ʨʝʹʝ ʫ ʦʧʪʠʯʢʠ ʛʫʰ˂ʫ ʩʨʝʜʠʥʫ ʟʨʘʢ: 

ʘ) ʩʝ ʧʨʝʣʘʤʘ ʦʜ ʥʦʨʤʘʣʝ 

ʙ) ʩʝ ʧʨʝʣʘʤʘ ʢʘ ʥʦʨʤʘʣʠ 



ʚ) ʩʝ ʥʝ ʧʨʝʣʘʤʘ 

 

29. ɽʣʝʢʪʨʦʥ ʢʦʿʠ ʣʝʪʠ ʭʦʨʠʟʦʥʪʘʣʥʦ, ʙʨʟʠʥʦʤὺ ρȟφϽρπ m/s, ʫʣʝ˂ʝ ʫ ʭʦʤʦʛʝʥʦ ʝʣʝʢʪʨʠʯʥʦ 

ʧʦˀʝ ʿʘʯʠʥʝE = 90 V/m, ʢʦʿʝ ʿʝ ʫʩʤʝʨʝʥʦ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ. ʆʜʨʝʜʠʪʠ ʙʨʟʠʥʫ ʝʣʝʢʪʨʦʥʘ ʥʘʢʦʥt = 1 ns. 

ɿʘ ʢʦʿʠ ʫʛʘʦ ʩʝ ʧʨʦʤʝʥʠ ʧʨʘʚʘʮ ʢʨʝʪʘˁʘ ʝʣʝʢʪʨʦʥʘ ʟʘ ʪʦ ʚʨʝʤʝ?  

ɿʘʥʝʤʘʨʠʪʠ ʜʝʣʦʚʘˁʝʩʠʣʝ ʪʝʞʝ. 

 

30. ʅʘ ʧʦʚʨʰʠʥʫ ʩʬʝʨʥʝ ˀʫʩʢʝ, ʧʦʣʫʧʨʝʯʥʠʢʘ R, ʜʦʚʦʜʠ ʩʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʦʿʝ ʩʝʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʦʨʝʹʫʿʝ ʧʦ ʧʦʚʨʰʠʥʠ. ʂʘʜʘ ʿʝ ʫʢʫʧʥʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʫʛʣʝ ʜʦʩʪʠʛʣʦ ʚʨʝʜʥʦʩʪ Q,ʩʬʝʨʘ ʩʝ ʧʦʜ 

ʜʝʿʩʪʚʦʤ ʦʜʙʦʿʥʠʭ ʂʫʣʦʥʦʚʠʭ ʩʠʣʘ ʨʘʩʧʘʣʘ ʥʘ ʿʝʜʥʘʢʝ ʜʝʣʦʚʝ ʢʦʿʠ ʩʝ ʨʘʟʣʝ˂ʫ ʫʨʘʟʥʠʤ ʧʨʘʚʮʠʤʘ. ʉʚʘʢʠ 

ʜʝʦ ʠʤʘ ʤʘʩʫ m ʠ ʥʘʝʣʝʢʪʨʠʩʘˁʝ q. ʂʦʣʠʢʘ ʤʦʞʝ ʙʠʪʠ ʥʘʿʚʝ˂ʘ ʙʨʟʠʥʘʿʝʜʥʦʛ ʜʝʣʘ? 

31. ʅʘ ʩʣʠʮʠ ʿʝ ʜʘʪʦ ʢʦʣʦ, ʧʨʠ ʯʝʤʫ ʩʫR1 = 2 ɋ, R2 = 5 ɋ, Ů= 34 V, r = 1 ɋʠC 

= 20 ɛF. ʆʜʨʝʜʠʪʠʢʦʣʠʢʦ ˂ʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʧʨʦʪʝ˂ʠ ʢʨʦʟ ʧʨʝʢʠʜʘʯ ʈʢʘʜʘ 

ʩʝ ʦʥʟʘʪʚʦʨʠ. 

 

 

 

 

32. ʇʨʠʣʠʢʦʤ ʦʜʙʠʿʘˁʘ ʪʘʣʘʩʘ ʫʧʘʜʥʠ ʟʨʘʢ, ʥʦʨʤʘʣʘ ʠ ʦʜʙʠʿʝʥʠ ʟʨʘʢ: 

ʘ) ʣʝʞʝ ʫ ʪʨʠ ʨʘʚʥʠ ʢʦʿʝ ʩʫ ʤʝʹʫʩʦʙʥʦ ʥʦʨʤʘʣʥʝ 

ʙ) ʣʝʞʝ ʫ ʜʚʝ ʨʘʚʥʠ ʧʦʜ ʫʛʣʦʤ ʦʜ 60Á 

ʚ) ʣʝʞʝ ʫ ʿʝʜʥʦʿ ʠʩʪʦʿ ʨʘʚʥʠ 

 

33. ʇʦ ʌʘʨʘʜʝʿʝʚʦʤ ʟʘʢʦʥʫ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ, ʠʥʜʫʢʦʚʘʥʘ ɽʄʉ ʿʝ: 

ʘ) ʦʙʨʥʫʪʦ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʙʨʟʠʥʠ ʧʨʦʤʝʥʝ ʬʣʫʢʩʘ ʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ 

ʙ) ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʙʨʟʠʥʠ ʧʨʦʤʝʥʝ ʬʣʫʢʩʘ ʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ 

ʚ) ʥʝʟʘʚʠʩʥʘ ʦʜ ʙʨʟʠʥʝ ʧʨʦʤʝʥʝ ʬʣʫʢʩʘ ʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ 

 

34. ʀʟʚʝʜʝʥʘ ʿʝʜʠʥʠʮʘ ʫ ʉʀ ʟʘ ʬʣʫʢʩ ʚʝʢʪʦʨʘ ʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ ʿʝ: 

ʘ) ʪʝʩʣʘ 

ʙ) ʭʝʥʨʠ 

ʚ) ʚʝʙʝʨ 

 

35. ɼʦ ʧʦʣʦʚʠʥʝ ʧʦʩʫʜʝ ʧʦʚʨʰʠʥʝ ʙʘʟʝ 4,6 dm2 ʫʣʠʿʝʤʦ ʚʦʜʫ. ʂʘʜʘ ʫ ʚʦʜʫ ʩʪʘʚʠʤʦ 1 kg ʦˀʫʰʪʝʥʠʭ 

ʢʨʦʤʧʠʨʘ, ʥʠʚʦ ʚʦʜʝ ʫ ʧʦʩʫʜʠ ʩʝ ʧʦʜʠʛʥʝ ʟʘ 2 cm. ʂʦʣʠʢʘ ʿʝ ʛʫʩʪʠʥʘ ʦˀʫʰʪʝʥʠʭ ʢʨʦʤʧʠʨʘ? 

 

36. ʆʜʨʝʜʠʪʝ ʬʨʝʢʚʝʥʮʠʿʫ ʢʣʘʪʥʘ ʢʦʿʝ ʟʘ 5 s ʥʘʧʨʘʚʠ 25 ʦʩʮʠʣʘʮʠʿʘ. 

 

37. ʆʜʨʝʜʠʪʠ ʧʝʨʠʦʜ ʤʘʪʝʤʘʪʠʯʢʦʛ ʢʣʘʪʥʘ ʯʠʿʘ ʿʝ ʜʫʞʠʥʘ l = 40 cm. ɿʘ ʫʙʨʟʘˁʝ ɿʝʤˀʠʥʝ ʪʝʞʝ ʫʟʤʠʪʝ g = 

10 m/s2. 

 

38. ʂʦʣʠʢʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʫʜʘˀʝʥʦʩʪ ʧʨʝʜʤʝʪʘ ʦʜ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ ʞʠʞʥʝ ʜʘˀʠʥʝ 15 cm, ʜʘ ʙʠ ʩʝ 

ʣʠʢ ʜʦʙʠʦ ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʦʜ 25 cm? 

 

39. ɼʝʙˀʠʥʘ ʩʨʝʙʨʥʝ ʞʠʮʝ ʩʧʝʮʠʬʠʯʥʝ ʦʪʧʦʨʥʦʩʪʠ ρȟφϽρπɋm ʿʝ 2 mm. ʆʜʨʝʜʠʪʠ ʦʪʧʦʨ ʪʝ ʞʠʮʝ ʘʢʦ ʿʝ 

ˁʝʥʘ ʜʫʞʠʥʘ 6,28 m. 

 

40. ɿʘ ʿʝʜʥʦ ʧʨʘˁʝ ʩʫʜʦʚʘ ʧʦʪʨʝʙʥʦ ʿʝ ʟʘʛʨʝʿʘʪʠ 10 l ʚʦʜʝ ʫ ʝʣʝʢʪʨʠʯʥʦʤ ʙʦʿʣʝʨʫ ʦʜ 15°C ʜʦ 45°C. ʎʝʥʘ 1 

kWh ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠʟʥʦʩʠ 8 ʜʠʥʘʨʘ. ʂʦʣʠʢʘ ʿʝ ʮʝʥʘ ʿʝʜʥʦʛ ʧʨʘˁʘ ʩʫʜʦʚʘ ʘʢʦ ʧʨʝʪʧʦʩʪʘʚʠʤʦ ʜʘ ʩʝ 

ʩʚʘ ʝʥʝʨʛʠʿʘ ʫʪʨʦʰʠ ʥʘ ʟʘʛʨʝʚʘˁʝ ʚʦʜʝ (ʫ ʜʠʥʘʨʠʤʘ)? ʛʫʩʪʠʥʘ ʚʦʜʝ ʠʟʥʦʩʠ 100 kg/m3, ʘ ʩʧʝʮʠʬʠʯʥʠ 

ʪʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪ ʚʦʜʝ 4200 J/kg°C. 

 

41. ʂʘʜʘ ʿʝ ʧʨʝʜʤʝʪ ʫʜʘˀʝʥ ʦʜ ʩʦʯʠʚʘ ʯʝʪʠʨʠ ʞʠʞʥʝ ʜʘˀʠʥʝ (f1 = 21 cm) ʜʦʙʠʿʘ ʩʝ ʿʘʩʘʥ ʣʠʢ ʧʨʝʜʤʝʪʘ ʥʘ 

ʟʘʢʣʦʥʫ. ɸʢʦ ʥʘ ʠʩʪʦʤ ʤʝʩʪʫ, ʟʘʤʝʥʠʤʦ ʩʦʯʠʚʦ ʜʨʫʛʠʤ, ʯʠʿʘ ʿʝ ʞʠʞʥʘ ʜʘˀʠʥʘ ʫʧʦʣʘ ʤʘˁʘ ʦʜ ʞʠʞʥʝ 

ʜʘˀʠʥʝ ʧʨʚʦʛ ʩʦʯʠʚʘ, ʟʘ ʢʦʣʠʢʦ ʪʨʝʙʘ ʧʨʠʙʣʠʞʠʪʠ ʟʘʢʣʦʥ ʩʦʯʠʚʫ ʜʘ ʙʠ ʣʠʢ ʧʨʝʜʤʝʪʘ ʥʘ ʟʘʢʣʦʥʫ ʧʦʥʦʚʦ 

ʙʠʦ ʿʘʩʘʥ? 



 

42. ʉʣʝʧʠ ʤʠʰ ʩʝ ʢʨʝ˂ʝ ʧʨʝʤʘ ʚʝʨʪʠʢʘʣʥʦʿ ʩʪʝʥʠ ʠ ʰʘˀʝ ʫʣʪʨʘʟʚʫʯʥʠ ʩʠʛʥʘʣ ʬʨʝʢʚʝʥʮʠʿʝ V0= 25 kHz. 

ʀʩʪʦʚʨʝʤʝʥʦ, ʦʥ ʨʝʛʠʩʪʨʫʿʝ ʬʨʝʢʚʝʥʮʠʿʫ V = 25,1 kHz. ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ʩʣʝʧʦʛ ʤʠʰʘ ʘʢʦ ʿʝ ʙʨʟʠʥʘ 

ʫʣʪʨʘʟʚʫʢʘ 340 m/s? 

 

43. ɼʚʘ ʧʦʟʠʪʠʚʥʘ ʪʘʯʢʘʩʪʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ q1 ʠ q2ʥʘʣʘʟʝ ʩʝ ʥʘ ʨʘʩʪʦʿʘˁʫ r = 10 cm. ʋ ʪʘʯʢʠ ɸ ʠʪʤʝʹʫ 

ˁʠʭ, ʢʦʿʘ ʿʝ ʫʜʘˀʝʥʘ ʟʘ x = 4 cm ʦʜ ʥʘʝʣʝʢʪʨʠʩʘˁʘ q1, ʨʝʟʫʣʪʫʿʫ˂ʘ ʿʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʿʝ ʥʫʣʘ. 

ʆʜʥʦʩ q1/q2 ʠʟʥʦʩʠ? 

 

44. ʀʟʚʦʨ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ ʿʝ ʧʨʠʢˀʫʯʝʥ ʥʘ ʦʪʧʦʨʥʠʢ R1 = 1 ɋ ʠ ʧʨʠ ʪʦʤʝ ʩʝ ʥʘ ʦʪʧʦʨʥʠʢʫ ʨʘʟʚʠʿʘ 

ʩʥʘʛʘ P1 = 4 W, ʘ ʘʢʦ ʩʝ ʧʨʠʢˀʫʯʠ ʦʪʧʦʨʥʠʢ R2 = 5 ɋ ʨʘʟʚʠʿʝʥʘ ʩʥʘʛʘ ʠʟʥʦʩʠ P2 = 5 W. ʋʥʫʪʨʘʰˁʠ ʦʪʧʦʨ 

ʠʟʚʦʨʘ ʠʟʥʦʩʠ? 

 

45. ɼʚʘ ʪʘʯʢʘʩʪʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʧʦʩʪʘʚˀʝʥʘ ʩʫ ʥʘ ʨʘʩʪʦʿʘˁʫ 10 cm. ɱʝʜʥʦ ʠʤʘ ʥʘʝʣʝʢʪʨʠʩʘˁʝ         -25ɛC 

ʘ ʜʨʫʛʦ 50 ɛC. ɸʢʦ ʥʘ ʨʘʩʪʦʿʘˁʫ ʦʜ 2 cm ʦʜ ʥʝʛʘʪʠʚʥʦʛ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʧʦʩʪʘʚʠʤʦ ʝʣʝʢʪʨʦʥ e = ρȟφϽ
ρπ  #, me = ωȟρϽρπ  kg, ʢʦʣʠʢʦ ˂ʝ ʙʠʪʠ ˁʝʛʦʚʦ ʫʙʨʟʘˁʝ ʢʘʜʘ ʛʘ ʧʫʩʪʠʤʦ? 

 

46. ʆʜʨʝʜʠʪʠ ʧʝʨʠʦʜ ʢʣʘʪʥʘ ʢʦʿʝ ʟʘ 5 s ʥʘʧʨʘʚʠ 25 ʦʩʮʠʣʘʮʠʿʘ. 

 

47. ɹʘʪʝʨʠʿʘ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʧʝʪ ʠʜʝʥʪʠʯʥʠʭ ʨʝʜʥʦ ʚʝʟʘʥʠʭ ʢʦʥʜʝʥʟʘʪʦʨʘ ʧʨʠʢˀʫʯʝʥʘ ʿʝ ʥʘ ʠʟʚʦʨ 

ʿʝʜʥʦʩʤʝʨʥʦʛ ʥʘʧʦʥʘ U = 3000 V. ʂʘʧʘʮʠʪʝʪ ʩʚʘʢʦʛ ʢʦʥʜʝʥʟʘʪʦʨʘ ʠʟʥʦʩʠ C = 0,2 ɛF. ɸʢʦ ʫ ʪʦʢʫ ʧʫˁʝˁʘ 

ʿʝʜʘʥ ʦʜ ʢʦʥʜʝʥʟʘʪʦʨʘ ʙʫʜʝ ʧʨʦʙʠʿʝʥ, ʟʘ ʢʦʣʠʢʦ ˂ʝ ʩʝ ʧʨʦʤʝʥʠʪʠ ʢʘʧʘʮʠʪʝʪ ʦʚʝ ʙʘʪʝʨʠʿʝ? 

 

48. ʂʘʜʘ ʩʪʨʫʿʘ ʿʘʯʠʥʝ 4 ɸ ʧʨʦʣʘʟʠ ʢʨʦʟʛʨʝʿʘʯ ʦʪʧʦʨʘ 6 ɋ ʫʨʦˁʝʥ ʫ ʚʦʜʫ ʤʘʩʝ 250 g, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʝ 

ʧʦʨʘʩʪʝ ʫ ʿʝʜʥʦʿ ʤʠʥʫʪʠ ʦʜ 20°Cʜʦ 25°C. ʆʜʨʝʜʠʪʝ ʢʦʣʠʢʘ ʩʝ ʝʥʝʨʛʠʿʘ ʠʟʛʫʙʠʣʘ ʫ ʦʢʦʣʠʥʫ ʪʦʢʦʤ 

ʟʘʛʨʝʚʘˁʘ ʚʦʜʝ. ʉʧʝʮʠʬʠʯʥʠ ʪʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪ ʚʦʜʝ ʿʝ 4186 J/kgK. 

 

49. ʆʜ ʧʨʝʜʤʝʪʘ ʚʠʩʠʥʝ 1 cm ʜʦʙʠʿʘ ʩʝ ʧʦʤʦ˂ʫ ʢʦʥʢʘʚʥʦʛ ʦʛʣʝʜʘʣʘ ʠʤʘʛʠʥʘʨʥʠ ʣʠʢ ʚʠʩʠʥʝ 3 cm. ʂʘʜʘ ʩʝ 

ʧʨʝʜʤʝʪ ʦʜʤʘʢʥʝ ʦʜ ʦʛʣʝʜʘʣʘ ʟʘ 2 cm, ʜʦʙʠʿʘ ʩʝ ʣʠʢ ʚʠʩʠʥʝ 3 cm ʘʣʠ ʨʝʘʣʘʥ ʠ ʠʟʚʨʥʫʪ. ʆʜʨʝʜʠʪʠ 

ʧʦʣʫʧʨʝʯʥʠʢ ʢʨʠʚʠʥʝ ʦʛʣʝʜʘʣʘ. 

 

50. ɼʝʯʘʢ ʩʝ ʥʘʣʘʟʠ ʥʘ ʦʧʪʠʯʢʦʿ ʦʩʠ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ ʞʠʞʥʝ ʜʘˀʠʥʝ f = 0,5 m ʥʘ ʫʜʘˀʝʥʦʩʪʠ 5 m ʦʜ 

ʩʦʯʠʚʘ. ʋ ʿʝʜʥʦʤ ʪʨʝʥʫʪʢʫ ʜʝʯʘʢ ʧʦʯʥʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʧʨʝʤʘ ʩʦʯʠʚʫ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ 1 m/s ʩʚʝ ʜʦ ʪʨʝʥʫʪʢʘ 

ʢʘʜʘ ˁʝʛʦʚʘ ʚʠʩʠʥʘ ʙʫʜʝ ʿʝʜʥʘʢʘ ʚʠʩʠʥʠ ʩʣʠʢʝ ʢʦʿʝ ʜʘʿʝ ʩʦʯʠʚʦ. ʆʜʨʝʜʠʪʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ʩʝ ʜʝʯʘʢ 

ʢʨʝʪʘʦ. 

 

51. ʀʟ ʤʝʩʪʘ ɸ ʫ ʤʝʩʪʦ ɹ ʧʦʩʣʘʪ ʿʝ ʟʚʫʯʥʠ ʩʠʛʥʘʣ ʬʨʝʢʚʝʥʮʠʿʝ 50 Hz ʢʦʿʠ ʩʝ ʧʨʦʩʪʠʨʝ ʢʨʦʟ ʚʘʟʜʫʭ 

ʙʨʟʠʥʦʤ 330 m/s. ʇʨʠ ʪʦʤʝ ʿʝ ʨʘʩʪʦʿʘˁʝ ɸɹ ʿʝʜʥʘʢʦʮʝʣʦʤ ʙʨʦʿʫ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ. ʆʛʣʝʜ ʿʝ ʧʦʥʦʚˀʝʥ 

ʢʘʜʘ ʿʝ ʪʝʤʧʝʨʝʘʪʫʨʘ ʙʠʣʘ ʟʘ 20°C ʚʠʰʘ, ʪʘʜʘ ʿʝ ʙʨʦʿ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ ʙʠʦ ʟʘ ʜʚʘ ʤʘˁʠ ʥʝʛʦ ʫ ʧʨʚʦʤ 

ʩʣʫʯʘʿʫ. ʅʘ˂ʠ ʨʘʩʪʦʿʘˁʝ ɸɹ ʩʤʘʪʨʘʿʫ˂ʠ ʜʘ ʩʝ ʧʨʠ ʧʦʚʝ˂ʘˁʫ ʪʝʤʧʝʨʘʪʫʨʝ ʟʘ 1°C ʙʨʟʠʥʘ ʟʚʫʢʘ ʧʦʚʝ˂ʘ ʟʘ 

0,5 m/s. 

 

52. ʋ ʚʘʟʜʫʰʥʠ ʧʣʦʯʘʩʪʠ ʢʦʥʜʝʥʟʘʪʦʨ ʩʘ ʨʘʩʪʦʿʘˁʝʤ ʠʟʤʝʹʫ ʧʣʦʯʘ d = 1 cm ʩʪʘʚˀʝʥʘ ʿʝ ʧʘʨʘʬʠʥʩʢʘ 

ʧʣʦʯʘ ʨʝʣʘʪʠʚʥʝ ʜʠʝʣʝʢʪʨʠʯʥʝ ʢʦʥʩʪʘʥʪʝ Ůr = 2, ʪʘʢʦ ʜʘ ʧʦʪʧʫʥʦ ʧʦʧʫˁʘʚʘ ʧʨʦʩʪʦʨ ʠʟʤʝʹʫ ʧʣʦʯʘ. ɿʘ 

ʢʦʣʠʢʦ ʿʝ ʧʦʪʨʝʙʥʦ ʧʦʚʝ˂ʘʪʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʣʦʯʘ ʜʘ ʙʠ ʩʝ ʢʘʧʘʮʠʪʝʪ ʢʦʥʜʝʥʟʘʪʦʨʘ ʚʨʘʪʠʦ ʥʘ 

ʚʨʝʜʥʦʩʪ ʧʨʝ ʫʥʦʰʝˁʘ ʜʠʝʣʝʢʪʨʠʢʘ? 

 

53. ʇʦʜʤʦʨʥʠʮʘ ʩʝ ʢʨʝ˂ʝ ʠʩʧʦʜ ʧʦʚʨʰʠʥʝ ʚʦʜʝ ʠ ʫ ʧʨʘʚʮʫ ʚʝʨʪʠʢʘʣʥʝ ʩʪʝʥʝ ʰʘˀʝ ʫʣʪʨʘʟʚʫʯʥʠ ʩʠʛʥʘʣ 

ʬʨʝʢʚʝʥʮʠʿʝ 25 kHz. ʀʩʪʦʚʨʝʤʝʥʦ ʧʦʜʤʦʨʥʠʮʘ ʨʝʛʠʩʪʨʫʿʝ ʦʜʙʠʿʝʥʝ ʟʚʫʯʥʝ ʪʘʣʘʩʝ ʬʨʝʢʚʝʥʮʠʿʝ 25,3 kHz. 

ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ʧʦʜʤʦʨʥʠʮʝ ʘʢʦ ʿʝ ʙʨʟʠʥʘ ʫʣʪʨʘʟʚʫʢʘ ʫ ʚʦʜʠ 1460 m/s? 

 

54. ɽʣʝʢʪʨʦʤʦʪʦʨʛʨʘʹʝʚʠʥʩʢʝ ʜʠʟʘʣʠʮʝ ʿʝ ʨʘʜʥʦʛ ʥʘʧʦʥʘ U = 380 V. ʂʘʜʘ ʜʠʟʘʣʠʮʘ ʧʦʜʠʞʝ ʪʝʨʝʪ ʤʘʩʝ M 

= 1,4 t ʙʨʟʠʥʦʤ ʦʜv1 = 20 cm/s, ʪʘʜʘ ʢʨʦʟ ʝʣʝʢʪʨʦʤʦʪʦʨ ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I1 = 10 A. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ 

ʜʠʟʘʣʠʮʘ ʧʦʜʠʞʝ ʠʩʪʠ ʪʝʨʝʪ ʢʘʜʘ ʢʨʦʟ ʤʦʪʦʨ ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I2 = 15 A? ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ 

ʩʘʤʦ ʤʝʭʘʥʠʯʢʠʭ ʧʨʝʥʦʩʥʠʢʘ ʜʠʟʘʣʠʮʝ ʿʝ 0,9. 

 



 

 

 

 

 

 

55. ʄʘʪʝʤʘʪʠʯʢʦ ʢʣʘʪʥʦ ʜʫʞʠʥʝ 20m ʦʩʮʠʣʫʿʝ ʩʘ ʘʤʧʣʠʪʫʜʠʤ ʦʜ 5cm. ɸʢʦ ʩʝ ʘʤʧʣʠʪʫʜʘ 

ʦʩʮʠʣʦʚʘˁʘ ʧʦʚʝ˂ʘ ʥʘ 15cm, ʧʝʨʠʦʜ ʢʣʘʪʥʘ ʩʝ : 

ɸ) ʧʦʚʝ˂ʘ 3 ʧʫʪʘ 

ɹ) ʩʤʘˁʠ ʩʝ 3 ʧʫʪʘ 

ɺ) ʧʦʚʝ˂ʘ ʩʝ ʧʫʪʘ 

ɻ) ʦʩʪʘʿʝ ʠʩʪʘ 

ʆʙʨʘʟʣʦʞʝˁʝ_____________________________________________________________________ 

 

56. ʈʠʙʘʨ ʿʝ ʧʨʠʤʝʪʠʦ ʜʘ ʟʘ 10 s ʧʣʦʚʘʢ ʥʘ ʪʘʣʘʩʠʤʘ ʥʘʧʨʘʚʠ 20 ʦʩʮʠʣʘʮʠʿʘ. ʂʦʣʠʢʦ ʿʝ ʨʘʩʪʦʿʘˁʝ 

ʠʟʤʝʹʫ ʫʦʯʝʥʦʛ ʙʨʝʛʘ ʪʘʣʘʩʘ ʠ ˁʝʤʫ ʩʫʩʝʜʥʝ ʜʦˀʝ, ʘʢʦ ʩʝ ʪʘʣʘʩʠ ʢʨʝ˂ʫ ʙʨʟʠʥʦʤ v=2,4 m/s? 

 

57. ɼʚʘ ʝʣʝʢʪʨʠʯʥʘ ʠʟʚʦʨʘ ʝʣʝʢʪʨʦʤʦʪʦʨʥʠʭ ʩʠʣʘ Ů1=2V ʠ Ů2=1Vʫʢˀʫʯʝʥʘ ʩʫ ʫ 

ʝʣʝʢʪʨʠʯʥʦ ʢʦʣʦʢʘʦ ʥʘ ʩʣʠʮʠ. ɽʣʝʢʪʨʠʯʥʠʦʪʧʦʨ R ʠʤʘ ʚʨʝʜʥʦʩʪ 0,5ɋ, ʜʦʢ ʩʫ 

ʫʥʫʪʨʘʰˁʠ ʦʪʧʦʨʠ ʠʟʚʦʨʘʿʝʜʥʘʢʠ r1=r2=r=1ɋ. 

 

ʘ) ʂʦʣʠʢʘ ʿʝ ʿʘʯʠʥʘ ʩʪʨʫʿʝ ʢʦʿʘ ʧʨʦʪʠʯʝ ʢʨʦʟ ʢʦʣʦ? 

ʙ) ʂʘʢʦ ʠ ʢʦʣʠʢʦ ʧʫʪʘ ʩʝ ʧʨʦʤʝʥʠ ʿʘʯʠʥʘ ʩʪʨʫʿʝ ʢʨʦʟ ʢʦʣʦ, ʘʢʦ ʩʝ ʧʨʦʤʝʥʠ 

ʧʦʣʘʨʠʪʝʪ ʿʝʜʥʦʛ ʠʟʚʦʨʘ?  

 

58. ɿʘ ʩʚʘʢʫ ʬʠʟʠʯʢʫ ʚʝʣʠʯʠʥʫ, ʥʘʧʠʰʠ ʥʘʟʠʚ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ 

ʝʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ  _____________________________ 

ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ   _____________________________ 

ʢʘʧʘʮʠʪʝʪ                     _____________________________ 

ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ     _____________________________ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʘ ʩʠʣʘ _____________________________ 

 

59. ɽʣʝʢʪʨʠʯʥʠʛʨʝʿʘʯ ʢʦʿʠ ʿʝ ʧʨʠʢˀʫʯʝʥ ʥʘ ʥʘʧʦʥ ʦʜ 220V ʤʦʞʝ ʜʘ ʟʘʛʨʝʿʝ ʿʝʜʘʥ ʣʠʪʘʨ ʚʦʜʝ ʦʜ 20°C ʜʦ 

ʢˀʫʯʘˁʘ, ʟʘ 5 ʤʠʥʫʪʘ. ʆʜʝʨʝʜʠʪʠ ʦʪʧʦʨ ʪʦʛʛʨʝʿʘʯʘ ʘʢʦ ʿʝ ʩʧʝʮʠʬʠʯʥʠ ʪʦʧʣʦʪʥʠʢʘʧʘʮʠʪʝʪ ʚʦʜʝ τȟρωϽρπ 
J/kgK. 

 

60. ʆʜʨʝʜʠʪʠ ʧʦʣʦʞʘʿ ʣʠʢʘ (ʢʦʥʩʪʨʫʠʰʠ), ʘʢʦ ʩʝ ʧʨʝʜʤʝʪ ʥʘʣʘʟʠ ʠʟʤʝʹʫ ʞʠʞʝ ʠ ʪʝʤʝʥʘʫʜʫʙˀʝʥʦʛ 

ʦʛʣʝʜʘʣʘ. ʅʘʧʠʰʠ ʿʝʜʥʘʯʠʥʫ ʦʛʣʝʜʘʣʘ ʟʘ ʦʚʘʿ ʩʣʫʯʘʿ ʠ ʦʧʠʰʠ ʜʦʙʠʿʝʥʠ ʣʠʢ. 

 

61. ʂʦʣʠʢʦ ʠʤʘ ʝʣʝʤʝʥʪʘʨʥʠʭ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʫ ʿʝʜʥʦʤ C? 

 

62. ʀʟʤʝʹʫ ʧʨʝʜʤʝʪʘ ʠ ʟʘʢʣʦʥʘ ʿʝ ʨʘʩʪʦʿʘˁʝ 420 cm. ɻʜʝ ʪʨʝʙʘ ʧʦʩʪʘʚʠʪʠ ʩʘʙʠʨʥʦ ʩʦʯʠʚʦ ʜʘ ʙʠ ʫʚʝ˂ʘˁʝ 

ʙʠʣʦ 20? 

 

63. ɼʚʝ ʥʘʝʣʝʢʪʨʠʩʘʥʝ ʢʫʛʣʠʮʝ ʧʨʠʚʣʘʯʝ ʩʝ ʩʠʣʦʤ ʠʥʪʝʟʠʪʝʪʘτϽρπ  N. ʂʫʛʣʠʮʝ ʩʝ ʥʘʣʘʟʝ ʥʘ ʨʘʩʪʦʿʘˁʫ 

2 m. ʂʦʣʠʢʦ ʠʟʥʦʩʠ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʿʝʜʥʝ ʢʫʛʣʠʮʝ ʘʢʦ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʜʨʫʛʝ           ρφϽρπ  C. 

ʂʫʛʣʠʮʝ ʩʫ ʫ ʚʘʟʜʫʭʫ. 

 

64. ʀʥʝʟʠʪʝʪ ʿʘʯʠʥʝ ʧʦˀʘ ʢʦʿʝ ʧʦʪʠʯʝ ʦʜ ʧʦʟʠʪʠʚʥʦ ʥʘʝʣʝʢʪʨʠʩʘʥʦʛ ʪʝʣʘ ʫ ʥʝʢʦʿ ʪʘʯʢʠ ʠʟʥʦʩʠ 10 N/C. 

ɸʢʦ ʩʝ ʫ ʪʫ ʪʘʯʢʫ ʫʥʝʩʝ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʢʫʛʣʠʮʘ, ʥʘ ˁʫ ʜʝʣʫʿʝ ʧʦˀʝ ʧʨʠʚʣʘʯʥʦʤ ʩʠʣʦʤ ʿʘʯʠʥʝ 7,5 mN. 

ʂʘʢʦ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʢʫʛʣʠʮʘ? 

 

65. ɽʣʝʢʪʨʠʯʥʠ ʢʘʧʘʮʠʪʝʪ ʢʦʥʜʝʟʘʪʦʨʘ ʿʝ 1ɛF. ʇʣʦʯʝ ʢʦʥʜʝʟʘʪʦʨʘ ʩʫ ʥʘ ʨʘʩʪʦʿʘˁʫ 1 mm ʠ ʥʘʣʘʟʝ ʩʝ ʫ 

ʚʘʟʜʫʭʫ. ʂʦʣʠʢʘ ʮʝ ʙʠʪʠ ʿʘʯʠʥʘ ʭʦʤʦʛʝʥʦʛ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʫ ʧʨʦʩʪʦʨʫ ʠʟʤʝʹʫ ʘʢʦ ʩʝ ʦʥʝ ʥʘʝʣʝʢʪʨʠʰʫ, 

ʿʝʜʥʘ ʧʦʟʠʪʠʚʥʦ, ʘ ʜʨʫʛʘ ʥʝʛʘʪʠʚʥʦ, ʢʦʣʠʯʠʥʦʤ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʦʜ 3 nC? 

 



66. ɸʢʫʤʫʣʘʪʦʨ ʜʘʿʝ ʢʨʦʟ ʢʦʣʦ ʩʘ ʩʧʦˀʘʰˁʠʤ ʦʪʧʦʨʦʤ R1=9,9ɋ ʩʪʨʫʿʫ ʿʘʯʠʥʝ I1=0,2ɸ. ɸʢʦ ʩʝ ʫʤʝʩʪʦ 

ʦʪʧʦʨʘ R1 ʩʪʘʚʠ ʦʪʧʦʨ R2=4,9ɋ, ʘʢʫʤʫʣʘʪʦʨ ˂ʝ ʜʘʚʘʪʠ ʩʪʨʫʿʫ I2=0,4ɸ. ʆʜʨʝʜʠ ʫʥʫʪʨʘʰˁʠ ʦʪʧʦʨ 

ʘʢʫʤʫʣʘʪʦʨʘ ʠ ˁʝʛʦʚʫ ʝʣʝʢʪʨʦʤʦʪʦʨʥʫ ʩʠʣʫ. 

 

67. ʂʦʣʠʢʦ ʝʣʝʢʪʨʦʥʘ ʫ ʤʠʥʫʪʠ ʦʜʘʰʠˀʝ ʘʢʫʤʫʣʘʪʦʨ ʢʦʿʠ ʿʝ ʚʝʟʘʥ ʫ ʢʦʣʦ ʩʘ ʦʪʧʦʨʥʠʢʦʤ ʦʜ 6ɋ, ʢʘʜ ʿʝ 

ʝʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ ʘʢʫʤʫʣʘʪʦʨʘ 2,1 V, ʘ ˁʝʛʦʚ ʫʥʫʪʨʘʰˁʠ ʦʪʧʦʨ r = 0,8 ɋ? 

 

68. ʆʜʥʦʩ ʤʘʩʝ ʿʝʟʛʨʘ ʘʪʦʤʘ, ʯʠʿʠ ʿʝ ʨʝʜʥʠ ʙʨʦʿ Z >1, ʠ ʟʙʠʨʘ ʤʘʩʘ ˁʝʛʦʚʠʭ ʧʨʦʪʦʥʘ ʠ ʥʝʫʪʨʦʥʘ ʿʝ: 

ʘ) ʿʝʜʥʘʢ ʿʝʜʠʥʠʮʠ 

ʙ) ʤʘˁʠ ʦʜ ʿʝʜʠʥʠʮʝ 

ʚ) ʚʝ˂ʠ ʦʜ ʿʝʜʠʥʠʮʝ 

ʛ) ʿʝʜʥʘʢ ʜʚʘ 

 

69. ʋ ʪʘʯʢʠ ʄ ʥʘ ʥʝʢʦʤ ʫʜʘˀʝˁʫ ʦʜ ʪʘʯʢʘʩʪʦʛ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʠʟʤʝʨʝʥ ʿʝ ʠʥʪʝʟʠʪʝʪ ʚʝʢʪʦʨʘ ʝʣʝʢʪʨʠʯʥʦʛ 

ʧʦˀʘ. ʅʘ ʢʦʤ ʨʘʩʪʦʿʘˁʫ ʦʜ ʪʘʯʢʘʩʪʦʛ ʥʘʝʣʝʢʪʨʠʩʘˁʘ, ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʦʙʠʪʥʠ ʧʦʣʦʞʘʿ ʪʘʯʢʝʄ, ʠʥʪʝʟʠʪʝʪ 

ʚʝʢʪʦʨʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʩʝ ʩʤʘˁʫʿʝ ʯʝʪʠʨʠ ʧʫʪʘ? 

ʘ) ʥʘ ʯʝʪʠʨʠ ʧʫʪʘ ʤʘˁʝʤ ʨʘʩʪʦʿʘˁʫ 

ʙ) ʥʘ ʰʝʩʥʘʝʩʪ ʧʫʪʘ ʚʝ˂ʝʤ ʨʘʩʪʦʿʘˁʫ 

ʚ) ʥʘ ʜʚʘ ʧʫʪʘ ʚʝ˂ʝʤ ʨʘʩʪʦʿʘˁʫ 

 

70. ʏʝʩʪʠʮʘ ʤʘʩʝ φȟτϽρπ  kg ʠ ʥʘʝʣʝʢʪʨʠʩʘˁʘ σȟςϽρπ  C ʫʣʝʪʠ ʥʦʨʤʘʣʥʦ ʥʘ ʧʨʘʚʘʮ ʣʠʥʠʿʘ 

ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ, ʙʨʟʠʥʦʤ ʠʥʪʝʟʠʪʝʪʘ ʦʜ 106 m/s. ʀʥʪʝʟʠʪʝʪ ʚʝʢʪʦʨʘ ʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ ʿʝ 0,5ʊ. 

ʇʦʣʫʧʨʝʯʥʠʢ ʢʨʫʞʥʠʮʝ ʧʦ ʢʦʿʦʿ ʩʝ ʢʨʝ˂ʝ ʯʝʩʪʠʮʘ ʿʝ: 

 

71. ɸʚʦʛʘʜʨʦʚ ʙʨʦʿ ʿʝʜʥʘʢ ʿʝ: 

ʘ) ʙʨʦʿʫ ʤʦʣʝʢʫʣʘ ʠʣʠ ʘʪʦʤʘ ʫ ʿʝʜʥʦʤ ʤʦʣʫ ʙʠʣʦ ʢʦʿʝ ʩʫʧʩʪʘʥʮʝ. 

ʙ) ʦʜʥʦʩʫ ʤʘʩʝ ʠ ʿʝʜʠʥʠʯʥʝ ʟʘʧʨʝʤʠʥʝ ʛʘʩʘ. 

ʚ) φȟφχϽρπ Nm2/kg2 

ʛ) ωϽρπNm2/kg2 

 

72. ʉʘʚʨʝʤʝʥʦ ʪʫʤʘʯʝˁʝ ʜʠʬʨʘʢʮʠʿʝ ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʿʝ ʪʘʣʘʩʘ ʧʦʣʘʟʠ ʦʜ ʪʚʨʹʝˁʘ ʜʘ ʿʝ ʬʦʪʦʥ: 

ʘ) ʜʝˀʠʚ ʥʘ ʜʚʘ ʜʝʣʘ 

ʙ) ʜʝˀʠʚ ʥʘ ʚʠʰʝ ʜʝʣʦʚʘ 

ʚ) ʢʚʘʥʪ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʪʘʣʘʩʥʦ-ʢʦʨʧʫʩʢʫʣʘʨʥʝ ʧʨʠʨʦʜʝ 

ʛ) ʩʘʤʦ ʪʘʣʘʩʥʝ ʧʨʠʨʦʜʝ. 

 

73. ʊʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʩʝ ʪʨʘʥʩʬʦʨʤʠʰʝ ʥʘʧʦʥ ʦʜ 220 V ʥʘ 20 V. ɸʢʦ ʩʫ ʠʥʪʝʥʟʠʪʝʪʠ ʩʪʨʫʿʘ ʫ ʧʨʠʤʘʨʫ ʠ 

ʩʝʢʫʥʜʘʨʫ 0,8ɸ ʠ 8,36ɸ ʨʝʩʧʝʢʪʠʚʥʦ, ʦʥʜʘ ʩʪʝʧʝʥ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠʟʥʦʩʠ: 

 

74. ʃʫʢʩ ʿʝ ʿʝʜʠʥʠʮʘ ʟʘ: 

ʘ) ʩʚʝʪʣʦʩʥʫ ʿʘʯʠʥʫ 

ʙ) ʩʚʝʪʣʦʩʥʫ ʝʥʝʨʛʠʿʫ 

ʚ) ʩʚʝʪʣʦʩʥʠ ʬʣʫʢʩ 

ʛ) ʦʩʚʝʪˀʝʥʦʩʪ. 

 

75. ɻʣʘʚʥʠ ʢʚʘʥʪʥʠ ʙʨʦʿn ʦʜʨʝʹʫʿʝ: 

ʘ) ʤʦʤʝʥʪ ʩʠʣʝ, 

ʙ) ʤʦʤʝʥʪ ʠʤʧʫʣʩʘ ʝʣʝʢʪʨʦʥʘ, 

ʚ) ʝʥʝʨʛʠʿʘ ʝʣʝʢʪʨʦʥʘ ʩʘʤʦ ʥʘ ʧʨʚʦʿ ʦʨʙʠʪʠ, 

ʛ) ʥʠʚʦ ʝʥʝʨʛʠʿʝ ʝʣʝʢʪʨʦʥʘ ʫ ʘʪʦʤʫ. 

 

76. ʄʘʩʘ ʘʣʬʘ ʯʝʩʪʠʮʝ ʿʝ ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʩʫ ʧʦʟʠʪʨʦʥʘ ʚʝ˂ʘ ʦʢʦ: 

ʘ) 100 ʧʫʪʘ 

ʙ) 1000 ʧʫʪʘ 

ʚ) 4000 ʧʫʪʘ 

ʛ) 8000 ʧʫʪʘ. 



 

77. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʢʦʤʙʠʥʘʮʠʿʘ ʚʝʟʠʚʘˁʘ ʪʨʠ ʦʪʧʦʨʘ R1, R2 ʠ R3 ʢʦʿʝ ʜʘʿʫ ʨʘʟʣʠʯʠʪʝ ʝʢʚʠʚʘʣʝʥʪʥʝ 

ʦʪʧʦʨʥʦʩʪʠ ʿʝ: 

ʘ) 5 

ʙ) 7 

ʚ) 6 

ʛ) 9 

 

78. ʇʦʩʤʘʪʨʘʯ ʢʦʿʠ ʠʤʘ ʜʘˀʠʥʫ ʦʰʪʨʦʛ ʚʠʜʘ S =25 cm, ʢʨʦʟ ʣʫʧʫ ʢʦʿʫ ʜʨʞʠ ʥʝʧʦʩʨʝʜʥʦ ʠʩʧʨʝʜ ʦʢʘ ʚʠʜʠ 

ʪʨʠ ʧʫʪʘ ʫʚʝ˂ʘʥ ʧʨʝʜʤʝʪ. ɾʠʞʥʘ ʜʘˀʠʥʘ ʣʫʧʝ ʿʝ: 

 

79. ʀʟʚʦʨ ʝʣʝʢʪʦʨʤʦʪʦʨʥʝ ʩʠʣʝ ɽ, ʫʥʫʪʨʘʰˁʝ ʦʪʧʦʨʥʦʩʪʠ r ʧʨʝʜʘʿʝ ʤʘʢʩʠʤʘʣʥʫ ʝʥʝʨʛʠʿʫ ʢʦʣʫ ʘʢʦ ʿʝ 

ʦʪʧʦʨʥʦʩʪ R ʫ ʩʧʦˀʘʰˁʝʤˁʝʤ ʢʦʣʫ: 

 

80. ʈʘʜ ʢʦʿʠ ʚʨʰʠ ʝʣʝʢʪʨʠʯʥʦ ʧʦˀʝ ʥʘ ʧʨʦʙʥʦʿ ʢʦʣʠʯʠʥʠ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʧʨʠ ʢʨʝʪʘˁʫ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʧʦ 

ʝʢʚʠʧʦʪʝʥʮʠʿʘʣʥʦʿ ʧʦʚʨʰʠʥʠ ʿʝ: 

ʘ) 0 

ʙ) ʧʦʟʠʪʠʚʘʥ 

ʚ) ʟʘʚʠʩʠ ʦʜ ʜʫʞʠʥʝ ʧʫʪʘ 

ʛ) ʟʘʚʠʩʠ ʦʜ ʙʨʟʠʥʝ. 

 

81. ɱʝʜʥʘ ʧʦʣʦʚʠʥʘ ʪʘʥʢʝ ʩʬʝʨʥʝ ˀʫʩʢʝ ʭʦʤʦʛʝʥʦ ʿʝ ʧʦʚʨʰʠʥʩʢʠ ʥʘʝʣʝʢʪʨʠʩʘʥʘ. ɲʫʩʢʘ ʩʝ ʥʘʣʘʟʠ ʫ 

ʚʘʟʜʫʭʫ. ʈʘʚʘʥ ʨʘʟʜʚʘʿʘ ʥʘʝʣʝʢʪʨʠʩʘʥ ʠ ʥʝʥʘʝʣʝʢʪʨʠʩʘʥ ʜʝʦ ˀʫʩʢʝ. ɺʝʢʪʦʨ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʫ ʮʝʥʪʨʫ 

ʩʬʝʨʥʝ ˀʫʩʢʝ ʿʝ: 

ʘ) ʿʝʜʥʘʢ 0 

ʙ) ʥʦʨʤʘʣʘʥ ʥʘ ʨʘʚʘʥ 

ʚ) ʫ ʨʘʚʥʠ  

ʛ) ʥʠʿʝ ʜʝʬʠʥʠʩʘʥ. 

 

82. ʈʘʩʪʦʿʘˁʝ ʦʜ ʧʨʝʜʤʝʪʘ ʜʦ ʨʝʘʣʥʦʛ ʣʠʢʘ ʜʦʙʠʿʝʥʦʛ ʩʘʙʠʨʥʠʤ ʩʦʯʠʚʦʤ ʿʝ 210 cm. ʂʦʣʠʢʦ ʿʝ ʧʨʝʜʤʝʪ 

ʫʜʘˀʝʥ ʦʜ ʩʦʯʠʚʘ ʘʢʦ ʿʝ ʫʚʝ˂ʘˁʝ 6? 

 

83. ʇʦʤʦ˂ʫ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ ʜʦʙʠʿʘ ʩʝ ʣʠʢ ʧʨʝʜʤʝʪʘ ʥʘ ʨʘʩʪʦʿʘˁʫ 25 cm ʦʜ ʮʝʥʪʨʘ ʩʦʯʠʚʘ. ɸʢʦʩʝ ʧʨʝʜʤʝʪ 

ʧʦʤʝʨʠ, ʣʠʢ ʩʝ ʜʦʙʠʿʘ ʥʘ ʨʘʩʪʦʿʘˁʫ 35 cm ʦʜ ʩʦʯʠʚʘ. ʂʦʣʠʢʦ ʿʝ ʧʦʤʝʨʝʥ ʧʨʝʜʤʝʪ? ɾʠʞʥʘ ʜʘˀʠʥʘ ʩʦʯʠʚʘ 

ʿʝ 15 cm. 

 

84. ɼʚʝ ʥʘʝʣʝʢʪʨʠʩʘʥʝ ʢʫʛʣʠʮʝ ʥʘʣʘʟʝ ʩʝ ʥʘ ʨʘʩʪʦʿʘˁʫ 0,5 m. ʂʘʢʦ ˂ʝ ʩʝ ʧʨʦʤʝʥʠʪʠ ʠʥʪʝʥʟʠʪʝʪ ʂʫʣʦʥʦʚʝ 

ʩʠʣʝ (ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʝ ʩʠʣʝ) ʘʢʦ ʩʝ ʨʘʩʪʦʿʘˁʝ ʤʝʹʫ ʢʫʛʣʠʮʘʤʘ ʩʤʘˁʠ ʥʘ 0,2 m? F2/F1=? 

 

85. ʅʘ ʜʠʥʘʤʦʤʝʪʨʫ ʚʠʩʠ ʢʫʛʣʠʮʘ ʤʘʩʝ 8 g, ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʢʦʣʠʯʠʥʦʤ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ρπ  C. ʂʘʜʘ ʩʝ 

ʠʩʧʦʜ ʦʚʝ ʢʫʛʣʠʮʝ ʧʦʩʪʘʚʠ ʜʨʫʛʘ ʢʫʛʣʠʮʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ρπC, ʜʠʥʘʤʦʤʝʪʘʨ ʧʦʢʘʟʫʿʝ ʩʠʣʫ 90 mN. 

ʂʦʣʠʢʦ ʿʝ ʨʘʩʪʦʿʘˁʝ ʤʝʫ́ ʢʫʛʣʠʮʘʤʘ ʘʢʦ ʦʥʝ ʣʝʞʝ ʥʘ ʠʩʪʦʤ ʚʝʨʪʠʢʘʣʥʠʤ ʧʨʘʚʮʫ? (g = 10 m/s2, k = ωϽρπ 
Nm2C-2) 

 

86. ʂʨʦʟ ʿʝʜʘʥ ʧʨʦʚʦʜʥʠʢ ʧʨʦʪʠʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ 10 ɸ, ʘ ʢʨʦʟ ʜʨʫʛʠ ʩʪʨʫʿʘ ʿʘʯʠʥʝ 25 ɸ. ɸʢʦ ʢʨʦʟ ˁʠʭʦʚʝ 

ʧʦʧʨʝʯʥʝ ʧʨʝʩʝʢʝ ʧʨʦʪʝʢʥʝ ʠʩʪʘ ʢʦʣʠʯʠʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ, ʢʦʣʠʢʠ ʿʝ ʦʜʥʦʩ ʚʨʝʤʝʥʘ ʧʨʦʪʠʮʘˁʘ ʩʪʨʫʿʝ 

ʢʨʦʟ ʧʨʚʠ ʠ ʜʨʫʛʠ ʧʨʦʚʦʜʥʠʢ? 

 

87. ʉʥʘʛʘ ʛʨʝʿʘʯʘ ʫ ʙʦʿʣʝʨʫ ʿʝ 3000 W. ɿʘ ʢʦʿʝ ʚʨʝʤʝ ˂ʝ ʩʝ 50 l ʚʦʜʝ ʫ ʙʦʿʣʝʨʫ ʟʘʛʨʝʿʘʪʠ ʦʜ 25ÁC ʜʦ 45ÁC? 

ʉʧʝʮʠʬʠʯʥʘ ʪʦʧʣʦʪʘ ʚʦʜʝ ʿʝ 4200 J/kgK. ʎʝʣʦʢʫʧʥʘ ʢʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʦʩʣʦʙʦʹʝʥʘ ʫ ʛʨʝʿʘʯʫ ʧʨʝʪʚʘʨʘ ʩʝ 

ʫ ʫʥʫʪʨʘʰˁʫ ʝʥʝʨʛʠʿʫ ʚʦʜʝ. ɻʫʩʪʠʥʘ ʚʦʜʝ ʿʝ 1000 kg/m3. 

 

88. ɸʢʦ ʿʝ ʧʦʯʝʪʥʠ ʙʨʦʿ ʨʘʜʠʦʘʢʪʠʚʥʠʭ ʿʝʟʛʘʨʘ 800 000, ʢʦʣʠʢʦ ˂ʝ ʩʝ ʿʝʟʛʘʨʘ ʨʘʩʧʘʩʪʠ ʟʘ ʚʨʝʤʝ ʦʜ ʪʨʠ 

ʧʦʣʫʧʝʨʠʦʜʘ ʨʘʩʧʘʜʘ ʟʘ ʜʘʪʠ ʝʣʝʤʝʥʪ? 

 



89. ʉʠʣʘ ʪʨʝˁʘ ʢʦʿʘ ʩʝ ʿʘʚˀʘ ʧʨʠ ʩʫʚʦʤ ʪʨʝˁʫ ʧʨʠ ʢʣʠʟʘˁʫ ʠʟʤʝʹʫ ʜʚʘ ʪʝʣʘ ʢʦʿʘ ʩʝ ʢʨʝ˂ʫ ʨʘʟʣʠʯʠʪʠʤ 

ʙʨʟʠʥʘʤʘ ʜʝʣʫʿʝ: 

ʘ) ʧʦ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

ʙ) ʧʦ ʧʨʘʚʮʫ ʫʧʨʘʚʥʦʤ ʥʘ ʧʨʘʚʘʮ ʙʨʟʠʥʝ ʚʝ˂ʝʛ ʠʥʪʝʥʟʠʪʝʪʘ 

ʚ) ʧʦ ʧʨʘʚʮʫ ʠ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

ʛ) ʧʦ ʧʨʘʚʮʫ ʫʧʨʘʚʥʦʤ ʥʘ ʧʨʘʚʮʝ ʢʨʝʪʘˁʘ ʦʙʘ ʪʝʣʘ. 

 

90. ɻʨʫʧʘ ʩʢʘʣʘʨʥʠʭ ʚʝʣʠʯʠʥʘ ʿʝ: 

ʘ) ʜʫʞʠʥʘ, ʤʘʩʘ, ʙʨʟʠʥʘ 

ʙ) ʪʝʤʧʝʨʘʪʫʨʘ, ʨʘʜ, ʚʨʝʤʝ 

ʚ) ʧʦʚʨʰʠʥʘ, ʤʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʛ) ʪʝʤʧʝʨʘʪʫʨʘ, ʤʦʤʝʥʪ ʠʤʧʫʣʩʘ, ʚʨʝʤʝ. 

 

91. ɱʝʜʠʥʠʮʘ ʟʘ ʩʠʣʫ ʿʝ 1 N (ˁʫʪʥ) ʠ ʦʥʘ ʩʝ ʧʨʝʢʦ ʦʩʥʦʚʥʠʭ ʿʝʜʠʥʠʮʘ ʄʝʹʫʥʘʨʦʜʥʦʛ ʩʠʩʪʝʤʘ ʟʨʘʰʘʚʘ ʥʘ 

ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

ʘ) 1 N =1 kgms2 

ʙ) 1 N =1 kg/ms2 

ʚ) 1 N =1 kgms-2 

ʛ) 1 N =1 kgm2s2 

 

92. ʊʝʣʦ ʤʘʩʝ m ʠ ʠʥʩʪʨʫʤʝʥʪ ʢʦʿʠʤ ʩʝ ʤʝʨʠ ʪʝʞʠʥʘ ʪʝʣʘ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ ʤʠʨʫʿʫ ʫ ʦʜʥʦʩʫ ʥʘ ɿʝʤˀʫ. 

ʊʦ ʪʝʣʦ ʿʝ: 

ʘ) ʪʝʞʝ ʥʘ ʝʢʚʘʪʦʨʫ ʥʝʛʦ ʥʘ ʧʦʣʫ 

ʙ) ʪʝʞʝ ʥʘ ʧʦʫ ʥʝʛʦ ʥʘ ʝʢʚʘʪʦʨʫ 

ʚ) ʠʤʘ ʠʩʪʫ ʪʝʞʠʥʫ ʥʘ ʧʦʣʫ ʢʘʦ ʥʘ ʝʢʚʘʪʦʨʫ 

ʛ) ʠʤʘ ʤʘˁʫ ʤʘʩʫ ʥʘ ʝʢʚʘʪʦʨʫ. 

 

93. ʊʝʣʦ ʤʘʩʝ 5 kg ʧʫhʪʝʥʦ ʿʝ ʠʟ ʩʪʘˁʘ ʤʠʨʦʚʘˁʘ ʜʘ ʧʘʜʘ ʩʘ ʚʠʩʠʥʝ h=8 m. ɸʢʦ ʩʝ ʫʟʤʝ ʜʘ ʿʝ g=10 m/s2, 

ˁʝʛʦʚʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʧʨʠ ʫʜʘʨʫ ʦ ʪʣʝ ʿʝ; 

 

94. ʊʝʣʦ ʩʝ ʠʟ ʩʪʘˁʘ ʤʠʨʦʚʘˁʘ ʧʫʩʪʠ ʜʘ ʩʣʦʙʦʜʥʦ ʧʘʜʘ (g=10 m/s2) ʠ ʧʦʩʣʝʜˁʝ ʪʨʠ ʯʝʪʚʨʪʠʥʝ ʧʫʪʘ, ʜʦ 

ʫʜʘʨʘ ʫ ɿʝʤˀʫ, ʧʨʝʹʝ ʟʘ t= 4 s. ɸʢʦ ʩʝ ʩʚʘ ʪʨʝˁʘ ʟʘʥʝʤʘʨʘ, ʚʠʩʠʥʘ ʩʘ ʢʦʿʝ ʿʝ ʪʝʣʦ ʧʘʣʦ ʿʝ: 

 

95. ʀʟʤʝʹʫ ʜʚʝ ʩʪʘʥʠʮʝ ʚʦʟ ʩʝ ʢʨʝ˂ʝ ʪʘʢʦ ʜʘ ʪʨʠ ʧʝʪʠʥʝ ʧʫʪʘ ʧʨʝʹʝ ʙʨʟʠʥʦʤ ʢʦʥʩʪʘʥʪʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ 

v1=54 km/h, ʘ ʧʨʝʦʩʪʘʣʠ ʧʫʪ ʙʨʟʠʥʦʤ ʢʦʥʩʪʘʥʪʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ v2=72 km/h. ʀʥʪʝʥʟʠʪʝʪ ʩʨʝʜˁʝ ʙʨʠʟʥʝ 

ʢʨʝʪʘˁʘ ʚʦʟʘ ʠʟʤʝʹʫ ʜʚʝ ʩʪʘʥʠʮʝ ʿʝ: 

 

96. ʇʝʨʠʦʜ ʤʘʣʠʭ ʦʩʮʠʣʘʮʠʿʘ ʤʘʪʝʤʘʪʠʯʢʦʛ ʢʣʘʪʥʘ ʿʝʜʥʘʢ ʿʝ ʊ=1 s. ɼʫʞʠʥʘ ʦʚʦʛ ʢʣʘʪʥʘ ʧʨʠʙʣʠʞʥʦ ʿʝ 

ʿʝʜʥʘʢʘ: 

 

97. ʇʨʠ ʧʨʦʩʪʠʨʘˁʫ ʜʚʘ ʩʚʝʪʣʦʩʥʘ ʪʘʣʘʩʘ ʫ ʚʘʢʫʫʤʫ ˁʠʭʦʚʝ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ ʩʪʦʿʝ ʫ ʦʜʥʦʩʫ 1:4. 

ʌʨʝʢʚʝʥʮʠʿʝ ʪʠʭ ʪʘʣʘʩʘ ʩʪʦʿʝ ʫ ʦʜʥʦʩʫ: 

 

98. ʄʘʩʘ ʝʣʝʢʪʨʦʥʘ ʿʝʜʥʘʢʘ ʿʝ ʤʘʩʠ: 

ʘ) ʥʝʫʪʨʦʥʘ 

ʙ) ʧʨʦʪʦʥʘ 

ʚ) ʧʦʟʠʪʨʦʥʘ 

ʛ) ʥʝʫʪʨʠʥʘ 

 

99. ʈʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʨʝʜʤʝʪʘ ʠ ʨʝʘʣʥʦʛ ʣʠʢʘ, ʜʦʙʠʝʥʦʛ ʫʜʫʙˀʝʥʠʤ ʦʛʣʝʜʘʣʦʤ, ʠʟʥʦʩʠ 30 cm. ʂʦʣʠʢʘ ʿʝ 

ʞʠʞʥʘ ʜʘˀʠʥʘ ʦʛʣʝʜʘʣʘ ʘʢʦ ʿʝ ʫʚʝ˂ʘˁʝ ʿʝʜʥʘʢʦ 5? 

 

100. ɽʣʝʢʪʨʠʯʥʠ ʥʘʧʦʥ ʠʟʤʝʹʫ ʪʘʯʘʢʘ 1 ʠ 2 ʿʝ U1= 15 V, ʘ ʠʟʤʝʹʫ ʪʘʯʘʢʘ 2 ʠ 3 ʿʝ U2= 17 V. ʂʦʣʠʢʠ ʿʝ 

ʥʘʧʦʥ ʠʟʤʝʹʫ ʪʘʯʘʢʘ 2 ʠ 3? 

 



101. ʈʘʟʣʠʢʘ ʧʦʪʝʥʮʠʿʘʣʘ ʜʚʝ ʧʘʨʘʣʝʣʥʝ ʧʣʦʯʝ ʿʝ 10 V. ʂʦʣʠʢʠ ʿʝ ʢʘʧʘʮʠʪʝʪ ʦʚʦʛ ʧʣʦʯʘʩʪʦʛ ʢʦʥʜʝʥʟʘʪʦʨʘ 

ʘʢʦ ʿʝ ʿʝʜʥʘ ʧʣʦʯʘ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʩʘ 10 ɛC, ʘ ʜʨʫʛʘ ʩʘ -10 ɛC? 

 

102. ʂʦʣʠʢʦ ʝʣʝʢʪʨʦʥʘ ʧʨʦʹʝ ʢʨʦʟ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʧʨʦʚʦʜʥʠʢʘ ʟʘ 3 min ʘʢʦ ʢʨʦʟ ʧʨʦʚʦʜʥʠʢ ʧʨʦʪʠʯʝ 

ʩʪʨʫʿʘ 0,32 ɸ? 

 

103. ʂʦʣʠʢʠ ʿʝ ʥʘʧʦʥ ʥʘ ʢʨʘʿʝʚʠʤʘ ʠʟʚʦʨʘ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 9,5 V ʠ ʫʥʫʪʨʘʰˁʝʛ ʦʪʧʦʨʘ 0,1 ɋ ʢʘʜʘ 

ʢʨʦʟ ˁʝʛʘ ʧʨʦʪʠʯʝ ʩʪʨʫʿʘ 5 ɸ? 

 

104. ʇʨʠ ʧʨʝʣʘʟʫ ʩʚʝʪʣʦʩʪʠ ʠʟ ʿʝʜʥʝ ʩʨʝʜʠʥʝ ʫ ʜʨʫʛʫ ʯʠʿʠ ʩʝ ʠʥʜʝʢʩʠ ʧʨʝʣʘʤʘˁʘ ʨʘʟʣʠʢʫʿʫ ʤʝˁʘ ʩʝ: 

ʘ) ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʩʚʝʪʣʦʩʪʠ 

ʙ) ʬʨʝʢʚʝʥʮʠʿʘ ʩʚʝʪʣʦʩʪʠ 

ʚ) ʬʨʝʢʚʝʥʮʠʿʘ ʠ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ 

 

105. ɸʢʦ ʩʝ ʧʨʝʜʤʝʪ ʥʘʣʘʟʠ ʫ ʞʠʞʠ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ, ʜʘˀʠʥʘ ʣʠʢʘ ʿʝ : 

ʘ) l=f 

ʙ) l<f 

ʚ) l=Ð 

 

106. ʅʘ ʢʦʣʠʢʦ ʜʝʣʦʚʘ ʪʨʝʙʘ ʠʩʝ˂ʠ ʭʦʤʦʛʝʥʫ ʞʠʮʫ ʦʪʧʦʨʘ 48 ɋ ʜʘ ʙʠ ʩʝ ʧʨʠ ʧʘʨʘʣʝʣʥʦʤ ʚʝʟʠʚʘˁʫ ʜʦʙʠʦ 

ʦʪʧʦʨ 3 ɋ? 

 

107. ɸʢʦ ʩʝ ʧʨʠʤʘʨ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʯʠʿʠ ʿʝ ʙʨʦʿ ʥʘʚʦʿʘʢʘ ʤʘˁʠ ʦʜ ʙʨʦʿʘ ʥʘʚʦʿʘʢʘʩʝʢʫʥʜʘʨʘ ʧʨʠʢˀʫʯʠ ʥʘ 

ʿʝʜʥʦʩʤʝʨʘʥ ʥʘʧʦʥ, ʥʘʧʦʥ ʥʘ ʢʨʘʿʝʚʠʤʘ ʙʠ˂ʝ: 

ʘ) ʚʝ˂ʠ 

ʙ) ʤʘˁʠ 

ʚ) ʥʫʣʘ 

 

108. ʆʜ ʥʘʚʝʜʝʥʠʭ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʩʘʤʦ ʜʚʝ ʩʫ ʦʩʥʦʚʥʝ ʚʝʣʠʯʠʥʝ ʫ ʉʀ ʩʠʩʪʝʤʫ: 

ʘ) ʤʘʩʘ ʠ ʝʥʝʨʛʠʿʘ 

ʙ) ʚʨʝʤʝ ʠ ʩʠʣʘ 

ʮ) ʩʠʣʘ ʠ ʤʘʩʘ 

ʛ) ʚʨʝʤʝ ʠ ʤʘʩʘ 

 

109. ʋ ʭʦʤʦʛʝʥʦʤ ʠ ʩʪʘʮʠʦʥʘʨʥʦʤ ʤʘʛʥʝʪʩʢʦʤ ʧʦˀʫ ʠʥʪʝʥʟʠʪʝʪʘ ʤʘʛʥʝʪʩʢʝ ʠʥʜʫʢʮʠʿʝ 1,5T, ʢʨʝ˂ʝ ʩʝ 

ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʞʠʯʘʥʠ ʧʨʦʚʦʜʥʠʢʜʫʞʠʥʝ 20 cm, ʙʨʟʠʥʦʤ ʢʦʥʩʪʘʥʪʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ ʦʜ 4m/s. ʇʨʘʚʮʠ 

ʙʨʟʠʥʝ, ʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʠ ʧʨʦʚʦʜʥʠʢʘ ʩʫ ʤʝʹʫʩʦʙʥʦ ʫʧʨʘʚʥʠ. ʀʥʜʫʢʦʚʘʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ ʫ 

ʧʨʦʚʦʜʥʠʢʫ ʿʝ: 

 

110. ʇʨʠ ʧʨʦʣʘʩʢʫ ʢʨʦʟ ʦʧʪʠʯʢʫ ʧʨʠʟʤʫ ʥʘʿʚʠʰʝ ʩʢʨʝ˂ʝ ʩʚʝʪʣʦʩʪ: 

ʘ)ʧʣʘʚʝ ʙʦʿʝ 

ʙ) ʟʝʣʝʥʝ ʙʦʿʝ 

ʚ) ʮʨʚʝʥʝ ʙʦʿʝ 

ʛ) ʞʫʪʝ ʙʦʿʝ 

 

111. ʀʟʜʫʙˀʝʥʦ ʦʛʣʝʜʘʣʦ ʫʚʝ˂ʘʚʘ 5 ʧʫʪʘ. ʂʦʣʠʢʘ ʿʝ ʫʜʘˀʝʥʦʩʪ ʣʠʢʘ ʘʢʦ ʿʝ ʧʦʣʫʧʨʝʯʥʠʢ ʟʘʢʨʠʚˀʝʥʦʩʪʠ 

ʦʛʣʝʜʘʣʘ 24 cm? 

 

112. ʉʚʝʪʣʠ ʧʨʝʜʤʝʪ ʿʝ ʫʜʘˀʝʥ l = 4,2 m ʦʜ ʝʢʨʘʥʘ. ɻʜʝ ʪʨʝʙʘ ʧʦʩʪʘʚʠʪʠ ʩʘʙʠʨʥʦ ʩʦʯʠʚʦ ʜʘ ʙʠ ʩʝ ʥʘ 

ʝʢʨʘʥʫ ʜʦʙʠʦ ʣʠʢ 20 ʧʫʪʘ ʚʝ˂ʠ ʦʜ ʧʨʝʜʤʝʪʘ? ʂʦʣʠʢʘ ʿʝ ʦʧʪʠʯʢʘ ʤʦ˂ ʪʦʛ ʩʦʯʠʚʘ? 

 

113. ʉʘʙʠʨʥʦ ʩʦʯʠʚʦ ʜʘʿʝ ʥʘ ʝʢʨʘʥʫ ʣʠʢ ʫʚʝ˂ʘʥ 5 ʧʫʪʘ. ɽʢʨʘʥ ʩʝ ʧʨʠʙʣʠʞʠ ʧʨʝʜʤʝʪʫ ʟʘ 0,5 m. ɿʘʪʠʤ ʩʝ 

ʧʦʤʝʨʠ ʩʦʯʠʚʦ, ʪʘʢʦ ʜʘ ʩʝ ʥʘ ʝʢʨʘʥʫ ʜʦʙʠʿʝ ʣʠʢ ʿʝʜʥʘʢ ʧʨʝʜʤʝʪʫ. ʅʘ˂ʠ ʦʧʪʠʯʢʫ ʤʦ˂ ʩʦʯʠʚʘ. 

114. ʂʦʣʠʢʠ ʿʝ ʥʘʧʦʥ ʠʟʤʝʹʫ ʧʦʯʝʪʥʝ ʠ ʢʨʘʿˁʝ ʪʘʯʢʝ ʧʫʪʘˁʝ ʥʘ ʢʦʿʦʿ ʝʣʝʢʪʨʦʥ ʧʦʚʝ˂ʘ ʩʚʦʿʫ ʙʨʟʠʥʫ ʦʜ 

20000 km/s ʥʘ 50 000 km/s? me = ωȟρϽρπ  kg; e = ρȟφϽρπ  C. 

 



115. ʀʟʤʝʹʫ ʜʚʝ ʭʦʨʠʟʦʥʪʘʣʥʦ ʧʦʩʪʘʚˀʝʥʝ ʧʣʦʯʝ, ʥʘʝʣʝʢʪʨʠʩʘʥʝ ʪʘʢʦ ʜʘ ʠʟʤʝʹʫ ˁʠʭ ʚʣʘʜʘ ʥʘʧʦʥ ʦʜ6000 

V,ʣʝʙʜʠ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʯʝʩʪʠʮʘ ʤʘʩʝ σϽρπ  g. ʈʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʣʦʯʘ ʿʝ 10 cm. ʀʟʨʘʯʫʥʘʪʠ ʢʦʣʠʯʠʥʫ 

ʝʣʝʢʪʨʠʮʠʪʝʪʘ ʢʦʿʦʤ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʜʘʪʘ ʯʝʩʪʠʮʘ. 

 

116. ʀʟʨʘʯʫʥʘʪʠ ʿʘʯʠʥʫ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʠʟʤʝʹʫ ʧʘʨʘʣʝʣʥʠʭ ʧʣʦʯʘ ʯʠʿʝ ʿʝ ʤʝʹʫʩʦʙʥʦ ʨʘʩʪʦʿʘˁʝ    8 cm, 

ʘ ˁʠʭʦʚʠ ʧʦʪʝʥʮʠʿʘʣʠ 120 V ʠ ï120 V. 

 

117. ʂʨʦʟ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʿʝʜʥʦʛ ʧʨʦʚʦʜʥʠʢʘ ʧʨʦʪʝʢʣʘ ʿʝ ʢʦʣʠʯʠʥʘ ʝʣʝʢʪʨʠʮʠʪʝʪʘ ʦʜ 6 C ʟʘ 1 min, ʘ ʢʨʦʟ 

ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʜʨʫʛʦʛ ʧʨʦʚʦʜʥʠʢʘ ʧʨʦʪʝʢʣʘ ʿʝ ʠʩʪʘ ʢʦʣʠʯʠʥʘ ʝʣʝʢʪʨʠʮʠʪʝʪʘ ʟʘ 1/3min. ʂʦʣʠʢʦ ʿʝ ʧʫʪʘ 

ʿʘʯʘ ʝʣʝʢʪʨʠʯʥʘ ʩʪʨʫʿʘ ʫ ʜʨʫʛʦʤ ʧʨʦʚʦʜʥʠʢʫ? 

 

118. ɼʚʘ ʧʨʦʚʦʜʥʠʢʘ ʥʘʧʨʘʚˀʝʥʘ ʩʫ ʦʜ ʠʩʪʦʛ ʤʘʪʝʨʠʿʘʣʘ. ʇʨʚʠ ʿʝ 6 ʧʫʪʘ ʜʫʞʠ ʦʜ ʜʨʫʛʦʛ, ʘ ʜʨʫʛʠ ʠʤʘ 2 

ʧʫʪʘ ʚʝ˂ʫ ʧʦʚʨʰʠʥʫ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʦʜ ʧʨʚʦʛ. ʂʦʿʠ ʧʨʦʚʦʜʥʠʢ ʠʤʘ ʚʝ˂ʫ ʝʣʝʢʪʨʠʯʥʫ ʦʪʧʦʨʥʦʩʪ ʠ 

ʢʦʣʠʢʦ ʧʫʪʘ? 

 

119. ʂʘʜ ʩʝ ʫ ʩʧʦˀʘʰˁʠ ʜʝʦ ʢʦʣʘ ʫʢˀʫʯʠ ʦʪʧʦʨʥʠʢ ʯʠʿʘ ʿʝ ʚʨʝʜʥʦʩʪ ʝʣʝʢʪʨʠʯʥʝ ʦʪʧʦʨʥʦʩʪʠ 2ɋ, ʿʘʯʠʥʘ 

ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʫ ʢʦʣʫ ʠʟʥʦʩʠ 2 ɸ. ɸʢʦ ʩʝ, ʧʘʢ, ʫ ʩʧʦˀʘʰˁʠ ʜʝʦ ʢʦʣʘ ʫʢˀʫʯʠ ʦʪʧʦʨʥʠʢ ʯʠʿʘ ʿʝ 

ʝʣʝʢʪʨʠʯʥʘ ʦʪʧʦʨʥʦʩʪ 4,1ɋ, ʿʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ ʫ ʢʦʣʫ ʠʟʥʦʩʠ 1 ɸ. ʂʦʣʠʢʘ ʿʝ ʝʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ 

ʠʟʚʦʨʘ? 

 

120. ɽʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ ʠʟʚʦʨʘ ʩʪʨʫʿʝ ʠʟʥʦʩʠ 12 V. ʋʥʫʪʨʘʰˁʘ ʝʣʝʢʪʨʠʯʥʘ ʦʪʧʦʨʥʦʩʪ ʠʟʚʦʨʘ ʿʝ 5 ʧʫʪʘ 

ʤʘˁʘ ʦʜ ʝʣʝʢʪʨʠʯʥʝ ʦʪʧʦʨʥʦʩʪʠ ʩʧʦˀʘʰˁʝʛ ʜʝʣʘ ʢʦʣʘ. ʂʦʣʠʢʠ ʿʝ ʥʘʧʦʥ ʥʘ ʢʨʘʿʝʚʠʤʘ ʦʚʘʢʦ ʦʧʪʝʨʝ˂ʝʥʦʛ 

ʠʟʚʦʨʘ? 

 

121. ʊʨʝʥʫʪʥʘ ʚʨʝʜʥʦʩʪ ʧʨʦʤʝʥˀʠʚʦʛ ʥʘʧʦʥʘ ʥʘ ʧʨʠʤʘʨʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʿʝ ʧʝʪ ʧʫʪʘ ʤʘˁʘ ʥʝʛʦ ʥʘ 

ʩʝʢʫʥʜʘʨʫ. ʂʦʣʠʢʠ ʿʝ ʙʨʦʿ ʥʘʤʦʪʘʿʘ ʧʨʠʤʘʨʘ ʢʘʜ ʩʝ ʟʥʘ ʜʘ ʝʿ ʙʨʦʿ ʥʘʤʦʪʘʿʘ ʥʘ ʩʝʢʫʥʜʘʨʫ 100ʧʫʪʘ ʚʝ˂ʠ ʦʜ 

ʙʨʦʿʘ ʥʘʤʦʪʘʿʘ ʥʘ ʧʨʠʤʘʨʫ? 

 

122. ʉʬʝʨʥʘ ˀʫʩʢʘ ʨʘʚʥʦʤʝʨʥʦ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʧʦ ʩʚʦʿʦʿ ʧʦʚʨʰʠʥʠ ʜʝʣʫʿʝ ʥʘ ʪʘʯʢʘʩʪʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʫ 

ʩʚʦʿʦʿ ʫʥʫʪʨʘʰˁʦʩʪʠ 

a) ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʧʦʣʦʞʘʿʘ ʪʘʯʢʘʩʪʦʛ ʥʘʝʣʝʢʪʨʠʩʘˁʘ 

ʙ) ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʫʢʫʧʥʝ ʢʦʣʠʯʠʥʝ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʥʘ ʧʦʚʨʰʠʥʠ ʩʬʝʨʝ 

ʚ) ʟʘʚʠʩʥʦ ʦʜ ʧʦʣʫʧʨʝʯʥʠʢʘ ʩʬʝʨʝ 

ʛ) ʅʝ ʜʝʣʫʿʝ ʥʠʢʘʢʚʦʤ ʩʠʣʦʤ ʥʘ ʪʘʯʢʘʩʪʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ 

 

123. ɼʚʘ ʥʝʣʝʢʪʨʠʩʘʥʘ ʤʝʪʘʣʥʘ ʪʝʣʘ ʩʫ ʫ ʢʦʥʪʘʢʪʫ. ʅʝʛʘʪʠʚʥʘ ʢʦʣʠʯʠʥʘ ʝʣʝʢʪʨʠʮʠʪʝʪʘ ʿʝ ʧʨʝʥʝʪʘ ʥʘ ʧʨʚʦ 

ʪʝʣʦ ʫ ʪʘʯʢʠ ɸ. ʂʘʢʚʘ ʢʦʣʠʯʠʥʘ ʝʣʝʢʪʨʠʮʠʪʝʪʘ ˂ʝ ʩʝ ʜʝʪʝʢʪʦʚʘʪʠ ʫ ʪʘʯʢʠ ɹ ʜʨʫʛʦʛ ʪʝʣʘ? 

ʘ) + 

ʙ) ï 

ʚ) ʥʠʢʘʢʚʘ 

ʛ) ʟʘʚʠʩʥʦ ʦʜ ʨʝʣʘʪʠʚʥʦʛ ʧʦʣʦʞʘʿʘ ɸ ʠ ɹ. 

 

124. ɼʚʘ ʧʨʦʚʦʜʥʘ ʪʝʣʘ ʩʫ ʫ ʢʦʥʪʘʢʪʫ. ʇʨʚʦʤ ʪʝʣʫ ʿʝ ʫ ʥʝʢʦʿ ʪʘʯʢʠ ʜʦʚʝʜʝʥʘ ʥʝʛʘʪʠʚʥʘ ʢʦʣʠʯʠʥʘ 

ʝʣʝʢʪʨʠʮʠʪʝʪʘ. ʂʘʢʦ ʩʫ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʪʝʣʘ ʧʦʩʣʝ ʨʘʟʜʚʘʿʘˁʘ? 

 

125. ʅʘ ʧʨʦʙʥʫ ʢʦʣʠʯʠʥʫ ʝʣʝʢʪʨʠʮʠʪʝʪʘ ʥʘ ʝʢʚʠʧʦʪʝʥʮʠʿʘʣʥʦʿ ʧʦʚʨʰʠʥʠ S ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʘ ʩʠʣʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʿʝ: 

ʘ) 0 

ʙ) ʪʘʥʛʝʥʮʠʿʘʣʥʘ ʥʘ S 

ʚ) ʥʦʨʤʘʣʥʘ ʥʘ S 

ʛ) ʥʘʛʠʙʥʦʛ ʫʛʣʘ ʧʨʝʤʘ Sʢʦʿʠ ʟʘʚʠʩʠ ʦʜ ʿʘʯʠʥʝ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʠ ʚʝʣʠʯʠʥʝ ʧʨʦʙʥʝ ʢʦʣʠʯʠʥʝ 

ʝʣʝʢʪʨʠʮʠʪʝʪʘ 

126. ɼʚʝ ʤʝʪʘʣʥʝ ʩʬʝʨʝ ʩʝ ʧʨʠʙʣʠʞʝ ʿʝʜʥʘ ʜʨʫʛʦʿ ʰʪʦ: 

ʘ) ʧʦʚʝ˂ʘ ˁʠʭʦʚ ʝʣʝʢʪʨʠʯʥʠ ʢʘʧʘʮʠʪʝʪ 

ʙ) ʩʤʘˁʠ ˁʠʭʦʚ ʝʣʝʢʪʨʠʯʥʠ ʢʘʧʘʮʠʪʝʪ 

ʚ) ʦʩʪʘʚʠ ʥʝʧʨʦʤʝˁʝʥ ˁʠʭʦʚ ʝʣʝʢʪʨʠʯʥʠ ʢʘʧʘʮʠʪʝʪ 



ʛ) ʧʦʚʝ˂ʘ ʠʣʠ ʩʤʘʥʠ ˁʠʭʦʚ ʝʣʝʢʪʨʠʯʥʠ ʢʘʧʘʮʠʪʝʪ ʟʘʚʠʩʥʦ ʦʜ ʚʨʩʪʝ ʩʨʝʜʠʥʝ ʫ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʠ 

 

127. ɼʚʝ ʤʝʪʘʣʥʝ ʩʬʝʨʝ ʩʫ ʥʘʝʣʝʢʪʨʠʩʘʥʝ ʧʨʠʢˀʫʯʠʚʘˁʝʤ ʥʘ ʙʘʪʝʨʠʿʫ ʥʘʧʦʥʘ 300 V ʢʦʣʠʯʠʥʘʤʘ 

ʝʣʝʢʪʨʠʮʠʪʝʪʘ +q ʠ ïq. ɿʘʪʠʤ ʩʫ ʦʜʚʦʿʝʥʝ ʦʜ ʙʘʪʝʨʠʿʝ, ʧʨʠʙʣʠʞʝʥʝ ʿʝʜʥʘ ʜʨʫʛʦʿ ʠ ʧʦʥʦʚʦ ʧʨʠʢˀʫʯʝʥʝ ʥʘ 

ʠʩʪʫ ʙʘʪʝʨʠʿʫ. ʅʘ ʩʬʝʨʘʤʘ ˂ʝ ʩʝ ʫʩʧʦʩʪʘʚʠʪʠ ʥʦʚʝ ʢʦʣʠʯʠʥʝ ʝʣʝʢʪʨʠʮʠʪʝʪʘ: 

ʘ) ʤʘˁʝ ʦʜ q 

ʙ) ʚʝ˂ʝ ʦʜ q 

ʚ) ʿʝʜʥʘʢʝ q 

ʛ) ʤʘˁʝ ʠʣʠ ʚʝ˂ʝ ʦʜ q ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʨʝʜʠʥʝ ʫ ʢʦʿʦʿ ʩʝ ʥʘʣʘʟʝ 

 

128. ʂʦʥʩʪʘʥʪʥʦ ʝʣʝʢʪʨʠʯʥʦ ʧʦˀʝ ʤʦʞʝ ʜʘ ʩʝ ʦʩʪʚʘʨʠ ʫ ʫʥʫʪʨʘʰˁʦʩʪʠ ʙʘʢʘʨʥʝ ʞʠʮʝ: 

ʘ) ʧʦʩʪʘʚˀʘˁʝʤ ʞʠʮʝ ʫ ʩʧʦˀʘʰˁʝ ʝʣʝʢʪʨʠʯʥʦ ʧʦˀʝ; 

ʙ) ʧʦʚʝʟʠʚʘˁʝʤ ʞʠʮʝ ʩʘ ʿʝʜʥʠʤ ʧʦʣʦʤ ʙʘʪʝʨʠʿʝ; 

ʚ) ʧʦʚʝʟʠʚʘˁʝʤ ʢʨʘʿʝʚʘ ʞʠʮʝ ʩʘ ʧʦʣʦʚʠʤʘ ʙʘʪʝʨʠʿʝ; 

ʛ) ʥʝ ʤʦʞʝ ʥʠʢʘʢʚʠʤ ʥʘʯʠʥʦʤ. 

 

129. ʍʝʤʠʿʩʢʘ ʦʟʥʘʢʘ ʝʣʝʤʝʥʪʘ ʭʝʣʠʿʫʤʘ ὌὩ ʦʟʥʘʯʘʚʘ ʜʘ ʿʝʟʛʨʦ ʠʤʘ: 

ʘ) 2 ʧʨʦʪʦʥʘ ʠ 4 ʥʝʫʪʨʦʥʘ; 

ʙ) 4 ʧʨʦʪʦʥʘ ʠ 2 ʥʝʫʪʨʦʥʘ; 

ʚ) 4 ʥʫʢʣʝʦʥʘ ʦʜ ʢʦʿʠʭ ʩʫ 2 ʥʝʫʪʨʦʥʘ; 

ʛ) 4 ʥʝʫʪʨʦʥʘ ʠ 2 ʧʨʦʪʦʥʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

ʉʈɽɼɳɽʐʂʆʃɽ 

1.ʈɸɿʈɽɼ 

 
1. ʍʦʜʘʿʫ˂ʠ ʧʦ ʧʦʢʨʝʪʥʠʤ ʩʪʝʧʝʥʠʮʘʤʘ ʦʜ ˁʠʭʦʚʦʛ ʧʦʯʝʪʢʘ ʜʦ ʢʨʘʿʘ, ʧʫʪʥʠʢ ʧʨʚʠ ʧʫʪ ʧʨʝʹʝ n1=50 

ʩʪʝʧʝʥʠʢʘ, ʘ ʜʨʫʛʠ ʧʫʪ, ʢʨʝ˂ʫ˂ʠ ʩʝ ʥʘ ʠʩʪʫ ʩʪʨʘʥʫ, ʘʣʠ ʪʨʠ ʧʫʪʘ ʙʨʞʝ, n2=75 ʩʪʝʧʝʥʠʢʘ. ʂʦʣʠʢʦ ʙʠ 

ʩʪʝʧʝʥʠʢʘ n ʧʨʝʰʘʦ ʢʘʜʘ ʙʠ ʧʦʢʨʝʪʥʝ ʩʪʝʧʝʥʠʮʝ ʤʠʨʦʚʘʣʝ? 

 

2. ʂʦʣʩʢʠ ʪʦʯʘʢ ʠʤʘ 8 ʿʝʜʥʘʢʦ ʨʘʩʧʦʨʝʹʝʥʠʭ ʧʘʦʢʘ, ʢʘʦ ʥʘ ʩʣʠʮʠ. ʊʦʯʘʢ ʨʦʪʠʨʘ 

ʦʢʦ ʦʩʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ˁʝʛʦʚʮʝʥʪʘʨ ʢʦʥʩʪʘʥʪʥʦʤ ʫʛʘʦʥʦʤ ʙʨʟʠʥʦʤ5ˊ rad/s. 

ɼʝʯʘʢʛʘʹʘ ʪʦʯʘʢ ʩʪʨʝʣʦʤ ʜʫʞʠʥʝ20cm ʪʘʢʦ ʜʘ ʿʝ ʧʨʘʚʘʮ ʢʨʝʪʘˁʘ ʩʪʨʝʣʝ ʧʘʨʘʣʝʣʘʥ 

ʩʘ ʦʩʦʤ ʦʢʦ ʢʦʿʝ ʨʦʪʠʨʘ ʪʦʯʘʢ (ʩʣʠʢʘ). ʂʦʣʠʢʘ ʤʦʨʘ ʙʠʪʠ ʤʠʥʠʤʘʣʥʘ ʙʨʟʠʥʘ 

ʩʪʨʝʣʝ, ʜʘ ʙʠ ʙʠʣʦ ʤʦʛʫ˂ʝ ʜʘ ʦʥʘ ñʧʨʦʹʝò ʢʨʦʟ ʪʦʯʘʢ ʙʝʟ ʩʫʜʘʨʘ ʩʘ 

ʧʘʦʮʠʤʘ?ʉʤʘʪʨʘʪʠ ʜʘ ʩʝ ʩʪʨʝʣʘ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʠ, ʘ ʜʝʙˀʠʥʫ 

ʩʪʨʝʣʝ ʠ ʜʝʙˀʠʥʫ ʧʘʦʢʘ ʟʘʥʝʤʘʨʠʪʠ. 

 

3. ʊʝʣʦ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʪʨʤʦʿ ʨʘʚʥʠ ʥʘʛʠʙʘ30°ʠʛʫʨʥʫʪʦ ʿʝ ʫʟ ˁʫ ʙʨʟʠʥʦʤv0=5m/s. ʇʦʩʣʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ˂ʝ 

ʙʨʟʠʥʘ ʪʝʣʘ ʙʠʪʠ ʦʧʝʪ5m/sʘʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ɛ=0,1? ʋʙʨʟʘˁʝ ʩʠʣʝ ʟʝʤˀʠʥʝ ʪʝʞʝ ʿʝ g=10 m/s2.  

 

4. ʏʦʚʝʢ ʯʠʿʘ ʿʝ ʤʘʩʘ 63kg ʠʤʘ ʪʝʞʠʥʫ: 

ʘ) 618N 

ʙ) 61,8N 

ʚ) 63N 

ʛ) 63kg 

ʜ) ʥʠʰʪʘ ʦʜ ʥʘʚʝʜʝʥʦʛ 

 

5. ɸʢʦ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʧʘʨʘʣʝʣʥʦ ɿʝʤˀʠʥʦʿ ʧʦʚʨʰʠʥʠ, ʨʘʜ ʩʠʣʝ ɿʝʤˀʠʥʝ ʪʝʞʝ ʥʘʜ ʪʝʣʦʤ ʿʝ: 

ʘ) ʧʦʟʠʪʠʚʘʥ 

ʙ) ʥʝʛʘʪʠʚʘʥ 

ʚ) 0 

ʛ) ʿʝʜʥʘʢ ʫʥʫʪʨʘʰˁʦʿ ʝʥʝʨʛʠʿʠ 

ʜ) ʥʠʰʪʘ ʦʜ ʥʘʚʝʜʝʥʦʛ 

 

6. ɸʢʦ ʩʝ ʪʝʣʦ ʤʘʩʝ 200kg ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ ʦʜ 3,6km/h, ˁʝʛʦʚʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʿʝ: 

ʘ) 1ɱ 

ʙ) 10ɱ 

ʚ) 55,5ɱ 

ʛ) 100ɱ 

ʜ) 720ɱ 

 

7. ʈʘʚʥʦʤʝʨʥʦ ʢʨʫʞʥʦ ʢʨʝʪʘˁʝ ʩʝ ʢʘʨʘʢʪʝʨʠʰʝ: 

a) ʩʪʘʣʥʦʤ ʪʘʥʛʝʥʮʠʿʘʣʥʦʤ ʙʨʟʠʥʦʤ vʠ ʧʨʦʤʝʥˀʠʚʦʤ ʫʛʘʦʥʦʤ ʙʨʟʠʥʦʤ ɤ 

ʙ) ʩʪʘʣʥʦʤ ʪʘʥʛʝʥʮʠʿʘʣʥʦʤ ʙʨʟʠʥʦʤ vʠ ʩʪʘʣʥʦʤ ʫʛʘʦʥʦʤ ʙʨʟʠʥʦʤ ɤ 

ʚ) ʧʨʦʤʝʥˀʠʚʦʤ ʪʘʥʛʝʥʮʠʿʘʣʥʦʤ ʙʨʟʠʥʦʤ vʠ ʩʪʘʣʥʦʤ ʫʛʘʦʥʦʤ ʙʨʟʠʥʦʤɤ 

ʛ) ʧʨʦʤʝʥˀʠʚʦʤ ʪʘʥʛʝʥʮʠʿʘʣʥʦʤ ʙʨʟʠʥʦʤ v ʠ ʧʨʦʤʝʥˀʠʚʦʤ ʫʛʘʦʥʦʤ ʙʨʟʠʥʦʤ ɤ 

 

 

 

 



8.ɹʨʦʿʥʘ ʚʨʝʜʥʦʩʪʛʨʘʚʠʪʘʮʠʦʥʦʛ ʫʙʨʟʘˁʘ ɿʝʤˀʝ: 

a) ʥʝʟʘʚʠʩʥʘ ʿʝ ʦʜ ʚʨʩʪʝ ʪʝʣʘ ʠ ʧʦʣʦʞʘʿʘ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ɿʝʤˀʠʥʫ ʢʫʛʣʫ 

ʙ) ʟʘʚʠʩʠ ʦʜ ʧʦʣʦʞʘʿʘ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ɿʝʤˀʠʥʫ ʢʫʛʣʫ 

ʚ) ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ʪʝʣʘ ʠ ʧʦʣʦʞʘʿʘ ʫ ʦʜʥʦʩʫ ʥʘ ɿʝʤˀʠʥʫ ʢʫʛʣʫ 

ʛ) ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ʪʝʣʘ 

 

9. ʊʝʣʦ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʪʨʤʦʿ ʨʘʚʥʠ ʥʘʛʠʙʘ 300 ʠʛʫʨʥʫʪʦ ʿʝ ʫʟ ˁʫ ʙʨʟʠʥʦʤ v0=5 m/s. ʇʦʩʣʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ 

˂ʝ ʙʨʟʠʥʘ ʪʝʣʘ ʦʧʝʪ ʙʠʪʠ 5m/s ʘʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ɛ= 0,1? 

 

10. ɼʚʝ ʭʦʤʦʛʝʥʝ ʩʚʝ˂ʝ, ʯʠʿe ʩʫ ʚʠʩʠʥʝ ʫ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ ʙʠʣʝ ʿʝʜʥʘʢʝh, ʥʘʣʘʟʝ 

ʩʝ ʥʘ ʤʝʹʫʩʦʙʥʦʤ ʨʘʩʪʦʿʘˁʫd. ʈʘʩʪʦʿʘˁʝ ʩʚʘʢʝ ʩʚʝ˂ʝ ʦʜ ˁʦʿ ʙʣʠʞʝ ʩʪʨʘʥʝ ʟʠʜʘ 

ʪʘʢʦʹʝ ʿʝ ʿʝʜʥʘʢʦ dʢʘʦ ʥʘ ʩʣʠʮʠ. ʆʜʨʝʜʠʪʠ ʠʥʪʝʥʟʠʪʝʪʝ ʙʨʟʠʥʘ ʢʦʿʠʤʘ ʩʝ ʢʨʝ˂ʫ 

ʩʝʥʢʝ ʩʚʝ˂ʘ ʧʦ ʟʠʜʦʚʠʤʘ ʘʢʦ ʧʨʚʘ ʩʚʝ˂ʘ ʠʟʛʦʨʠ ʟʘ ʚʨʝʤʝt1, ʘ ʜʨʫʛʘ ʟʘ ʚʨʝʤʝt2? 

 

 

 

 

11. ʂʦʣʠʢʠ ʿʝ ʧʝʨʠʦʜ ʦʙʠʣʘʩʢʘ ʦʢʦ ɿʝʤˀʝ ʩʘʪʝʣʠʪʘ ʯʠʿʠ ʿʝ ʧʦʣʫʧʨʝʯʥʠʢ ʧʫʪʘˁʝ 

ʯʝʪʠʨʠ ʧʫʪʘ ʤʘˁʠ ʦʜ ʧʦʣʫʧʨʝʯʥʠʢʘ ʧʫʪʘˁʝʛʝʦʩʪʘʮʠʦʥʘʨʥʦʛ ʩʘʪʝʣʠʪʘ? 

(ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ ʩʘʪʝʣʠʪʠ ʩʝ ʥʘʣʘʟʝ ʫʚʝʢ ʠʟʥʘʜ ʠʩʪʝ ʪʘʯʢʝ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ) 

 

12.ʉʢʘʣʘʨʥʠʤ ʧʨʦʠʟʚʦʜʦʤ ʜʚʘ ʚʝʢʪʦʨʘ ʩʝ ʜʝʬʠʥʠʰʝ ʩʣʝʜʝ˂ʘ ʬʠʟʠʯʢʘ ʚʝʣʠʯʠʥʘ: 

ʘ) ʙʨʟʠʥʘ 

ʙ) ʫʙʨʟʘˁʝ 

ʚ) ʨʘʜ 

ʛ) ʩʠʣʘ 

ʜ) ʿʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʝ ʩʪʨʫʿʝ 

 

13.ʊʨʠ ʚʘˀʢʘ, ʠʩʪʠʭ ʤʘʩʘ, ʪʨʝʙʘ ʧʦʜʠ˂ʠ ʥʘ ʠʩʪʫ ʚʠʩʠʥʫ ʧʦʤʦ˂ʫ ʪʨʠ ʩʪʨʤʝ ʨʘʚʥʠ ʨʘʟʣʠʯʠʪʠʭ ʜʫʞʠʥʘ 

ʦʩʥʦʚʝ ʘ<b< c. ɿʘʥʝʤʘʨʠʚʰʠ ʪʨʝˁʝ ʠʟʚʨʰʝʥʠ ʨʘʜ ˂ʝ ʙʠʪʠ: 

ʘ) ʥʘʿʚʝ˂ʠ ʢʘʜʘ ʿʝ ʦʩʥʦʚʘ ʩʪʨʤʝ ʨʘʚʥʠ ʘ 

ʙ) ʥʘʿʤʘˁʠ ʢʘʜʘ ʿʝ ʦʩʥʦʚʘ ʩʪʨʤʝ ʨʘʚʥʠ ʘ 

ʚ) ʥʘʿʚʝ˂ʠ ʢʘʜʘ ʿʝ ʦʩʥʦʚʘ ʩʪʨʤʝ ʨʘʚʥʠc 

ʛ) ʥʘʿʤʘˁʠ ʢʘʜʘ ʿʝ ʦʩʥʦʚʘ ʩʪʨʤʝ ʨʘʚʥʠc 

ʜ) ʿʝʜʥʘʢ ʫ ʩʚʠʤ ʩʣʫʯʘʿʝʚʠʤʘ 

 

14.ʏʦʚʝʢ ʪʝʞʠʥʝ 800N ʧʦʜʠʞʝ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ ʪʝʨʝʪ ʪʝʞʠʥʝ 300N. ʉʠʣʘ ʢʦʿʦʤ ʯʦʚʝʢ ʜʝʣʫʿʝ ʥʘ ʧʦʜʣʦʛʫ 

ʿʝ: 

ʘ) 266N 

ʙ) 500N 

ʚ) 24000N 

ʛ) 1100N 

ʜ) 110N 

 

15.ʂʨʝʪʘˁʝ ʪʦʯʢʘ ʥʝʢʦʛ ʚʦʟʠʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ʟʝʤˀʫ ʧʨʝʜʩʪʘʚˀʘ ʧʨʠʤʝʨ: 

ʘ) ʨʦʪʘʮʠʦʥʦʛ ʢʨʝʪʘˁʘ. 

ʙ) ʪʨʘʥʩʣʘʪʦʨʥʦʛ ʢʨʝʪʘˁʘ. 

ʚ) ʩʣʦʞʝʥʦʛ ʢʨʝʪʘˁʘ ʢʦʿʝ ʩʝ ʤʦʞʝ ʨʘʟʣʦʞʠʪʠ ʥʘ ʪʨʘʥʩʣʘʮʠʿʫ ʠ ʨʦʪʘʮʠʿʫ ʪʦʯʢʘ. 

ʛ) ʩʚʠ ʦʜʛʦʚʦʨʠ ʩʫ ʪʘʯʥʠ. 

ʜ) ʥʠʰʪʘ ʦʜ ʥʘʚʝʜʝʥʦʛ ʥʠʿʝ ʪʘʯʥʦ. 

16.ʉʚʘʢʦʿ ʚʝʣʠʯʠʥʠ ʧʨʠʜʨʫʞʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʿʝʜʠʥʠʮʫ: 

ʘ)   ʩʥʘʛʘ __________      1. (1kg·m/s) 

 

h

d d d



ʙ)   ʿʘʯʠʥʘʛʨʘʚʠʪʘʮʠʦʥʦʛ ʧʦˀʘ __________   2. (1N/kg) 

ʚ)   ʠʤʧʫʣʩ _________      3. (1N) 

ʛ)  ʛʨʘʚʠʪʘʮʠʦʥʘ ʢʦʥʩʪʘʥʪʘ __________   4. (1J/s) 

ʜ)   ʩʠʣʘ ___________              5. (1N·m2/kg2) 

 

17. ʂʘʤʝʥʫ, ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʫ ʥʠʚʦʫ ʪʣʘ ʠʟʥʘʜʙʫʥʘʨʘ ʜʫʙʠʥʝ H0 = 10 m, ʩʘʦʧʰʪʠ ʩʝ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ v0= 14 

m/s ʚʝʨʪʠʢʘʣʥʦ ʫʚʠʩ (ʩʣʠʢʘ). ʆʜʨʝʜʠʪʠ ʚʨʝʤʝ ʟʘ ʢʦʿʝ ʢʘʤʝʥ ʩʪʠʛʥʝ ʜʦ ʜʥʘ ʙʫʥʘʨʘ. ɿʘʥʝʤʘʨʠʪʠ ʦʪʧʦʨ 

ʚʘʟʜʫʭʘ ʠ ʟʘ ʫʙʨʟʘˁʝ ɿʝʤˀʠʥʝ ʪʝʞʝ ʫʟʝʪʠ g= 10 m/s2. 

 

 

 

 

 

 

 

 

18. ɼʚʝ ʧʦʜʤʦʨʥʠʮʝ ʩʝ ʥʘʣʘʟʝ ʥʘ ʠʩʪʦʿ ʜʫʙʠʥʠ ʫ ʤʦʨʫ ʠ ʢʨʝ˂ʫ ʩʝ ʢʦʥʩʪʘʥʪʥʠʤ ʙʨʟʠʥʘʤʘ ʧʨʘʚʦʣʠʥʠʿʩʢʠ 

ʿʝʜʥʘ ʧʨʝʤʘ ʜʨʫʛʦʿ.ɹʨʟʠʥʘ ʧʨʚʝ ʧʦʜʤʦʨʥʠʮʝ ʿʝ v1 = 72 km/h, ʘ ʜʨʫʛʝ v2= 36km/h.ʋ ʥʝʢʦʤ ʪʨʝʥʫʪʢʫ ʧʨʚʘ 

ʧʦʜʤʦʨʥʠʮʘ ʝʤʠʪʫʿʝ ʢʨʦʟ ʚʦʜʫ ʢʨʘʪʘʢ ʫʣʪʨʘʟʚʫʯʥʠ ʩʠʛʥʘʣ ʢʦʿʠ ʩʝ ʨʝʬʣʝʢʪʫʿʝ ʦʜ ʜʨʫʛʝ ʧʦʜʤʦʨʥʠʮʝ ʠ 

ʚʨʘʪʠ ʜʦ ʧʨʚʝ ʧʦʜʤʦʨʥʠʮʝ ʢʦʿʘʛʘ ʜʝʪʝʢʪʫʿʝ. ʆʜ ʪʨʝʥʫʪʢʘ ʢʘʜʘ ʧʨʚʘ ʧʦʜʤʦʨʥʠʮʘ  ʝʤʠʪʫʿʝ ʩʠʛʥʘʣ ʜʦ 

ʪʨʝʥʫʪʢʘ ʢʘʜʘʛʘ ʜʝʪʝʢʪʫʿʝ ʧʨʦʪʝʢʥʝ t = 6 s. ʉʤʘʪʨʘʪʠ ʜʘ ʿʝ ʙʨʟʠʥʘ ʧʨʦʩʪʠʨʘˁʘ ʫʣʪʨʘʟʚʫʯʥʦʛ ʩʠʛʥʘʣʘ ʢʨʦʟ 

ʚʦʜʫ ʢʦʥʩʪʘʥʪʥʘ ʠ ʠʟʥʦʩʠ vs= 1500 m/s. ʆʜʨʝʜʠʪʠ ʤʝʹʫʩʦʙʥʦ ʨʘʩʪʦʿʘˁʝ ʧʦʜʤʦʨʥʠʮʘ ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʧʨʚʘ 

ʧʦʜʤʦʨʥʠʮʘ ʝʤʠʪʫʿʝ ʩʠʛʥʘʣ. 

 

19.ʊʝʣʦ ʩʝ ʥʘʣʘʟʠ ʥʘ ʩʪʨʤʦʿ ʨʘʚʥʠ ʥʘʛʠʙʘ30°ʠʛʫʨʥʫʪʦ ʿʝ ʫʟ ˁʫ ʙʨʟʠʥʦʤv0=5m/s. ʇʦʩʣʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ˂ʝ 

ʙʨʟʠʥʘ ʪʝʣʘ ʙʠʪʠ ʦʧʝʪ5m/sʘʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ɛ=0,1?ʋʙʨʟʘˁʝ ʫʩʣʝʜ ʩʠʣʝ ʟʝʤˀʠʥʝ ʪʝʞʝ ʿʝ g=10 

m/s2. 

 

20.ʂʦʿʘ ʦʜ ʩʣʝʜʝ˂ʠʭ ʬʠʟʠʯʢʠʭ ʚʝʣʠʯʠʥʘ ʿʝ ʩʢʘʣʘʨ ʠ ʠʤʘ ʩʘʤʦ ʧʦʟʠʪʠʚʥʝ ʙʨʦʿʥʝ ʚʨʝʜʥʦʩʪʠ: 

ʘ) ʨʘʜ 

ʙ) ʠʤʧʫʣʩ 

ʚ) ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʛ) ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ 

 

21. ʇʫʪʘˁʘ ʤʘʪʝʨʠʿʘʣʥʝ ʪʘʯʢʝ ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ ʫ ʨʘʚʥʠ ʿʝ ʧʘʨʘʙʦʣʘ. ɸʢʦ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʙʨʟʠʥʝ ʤʘʪʝʨʠʿʘʣʥʝ 

ʪʘʯʢʝ ʢʦʥʩʪʘʥʪʘʥ, ʪʘʜʘ ʿʝ: 

ʘ) at= 0  ʠ  an = 0 

ʙ) at = 0  ʠ  an Í 0 

ʚ) at Í 0  ʠan Í 0 

ʛ) at Í 0  ʠ an = 0 

 

22. ʂʨʫʪʦ ʪʝʣʦ ʨʦʪʠʨʘ ʦʢʦ ʥʝʧʦʢʨʝʪʥʝ ʦʩʝ. ʋʛʘʦ ʢʦʿʠ ʪʝʣʦ ʦʧʠʰʝ ʪʦʢʦʤ ʢʨʝʪʘˁʘ ʿʝʜʥʘʢ ʿʝ ʧʦʚʨʰʠʥʠ 

ʠʩʧʦʜ ʢʨʠʚʝ ʥʘʛʨʘʬʠʢʫ ʟʘʚʠʩʥʦʩʪʠ: 

ʘ) ɹʨʟʠʥʝ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ, 

ʙ) ʋʛʘʦʥʝ ʙʨʟʠʥʝ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ, 

ʚ) ʋʛʘʦʥʦʛ ʫʙʨʟʘˁʘ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ, 

ʛ) ʅʦʨʤʘʣʥʦʛ ʫʙʨʟʘˁʘ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ 

 

 

23.ʋ ʩʠʩʪʝʤʫ ʧʨʠʢʘʟʘʥʦʤ ʥʘ ʩʣʠʮʠ, ʤʘʩʝ ʩʚʘ ʪʨʠ ʙʣʦʢʘ ʩʫ ʿʝʜʥʘʢʝ ʠ ʠʟʥʦʩʝ m. 

ɹʣʦʢʦʚʠ 1 ʠ 2 ʩʫ ʧʦʚʝʟʘʥʠ ʙʝʟʤʘʩʝʥʦʤ ʥʝʠʩʪʝʛˀʠʚʦʤ ʥʠʪʠ ʢʦʿʘ ʿʝ ʧʨʝʙʘʯʝʥʘ 

ʧʨʝʢʦ ʜʚʘ ʠʜʝʘʣʥʘ ʢʦʪʫʨʘ. ʄʘʩʝ ʢʦʪʫʨʦʚʘ, ʢʘʦ ʠ ʪʨʝˁʝ ʫ ˁʠʤʘ ʟʘʥʝʤʘʨʠʪʠ. 

H0

v0

 



ɹʣʦʢ 3 ʤʦʞʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʙʝʟ ʪʨʝˁʘ ʧʦ ʧʦʜʣʦʟʠ. ʉʤʘʪʨʘʪʠ ʜʘ ʩʫ ʙʣʦʢʦʚʠ 2 ʠ 3ʫ ʩʚʘʢʦʤ ʪʨʝʥʫʪʢʫ ʫ 

ʤʝʹʫʩʦʙʥʦʤ ʢʦʥʪʘʢʪʫ, ʘʣʠ ʜʘ ʠʟʤʝʹʫ ˁʠʭ ʥʝʤʘ ʪʨʝˁʘ. ɸʢʦ ʿʝ ʩʠʩʪʝʤ ʢʨʝʥʫʦ ʠʟ ʩʪʘˁʘ ʤʠʨʦʚʘˁʘ, 

ʦʜʨʝʜʠʪʠ ʫʙʨʟʘˁʘ ʟʘ ʩʚʘ ʪʨʠ ʙʣʦʢʘ. 

 

 

24.ɸʫʪʦʤʦʙʠʣ ʩʝ ʢʨʝ˂ʝ ʧʦ ʫʩʢʦʤ ʧʫʪʫ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ v0 . ʋ ʥʝʢʦʤ ʪʨʝʥʫʪʢʫ ʚʦʟʘʯ 

ʘʫʪʦʤʦʙʠʣʘ ʧʨʠʤʝʪʠ ʠʩʧʨʝʜ ʩʝʙʝ, ʥʘ ʫʜʘˀʝʥʦʩʪʠ ʦʜ d = 100 mʢʘʤʠʦʥ ʢʦʿʠ ʩʝ ʢʨʝ˂ʝ ʢʦʥʩʪʘʥʪʥʦʤ 

ʙʨʟʠʥʦʤ v1 = 54 km/h ʫ ʠʩʪʦʤ ʩʤʝʨʫ ʢʘʦ ʠ ʘʫʪʦʤʦʙʠʣ. ʋ ʪʨʝʥʫʪʢʫ ʢʘʜʘʛʘ ʫʛʣʝʜʘ ʚʦʟʘʯ ʘʫʪʦʤʦʙʠʣʘ ʧʦʯʥʝ 

ʜʘ ʢʦʯʠ ʫʩʧʦʨʘʚʘʿʫ˂ʠ ʩʚʦʿ ʘʫʪʦʤʦʙʠʣ ʢʦʥʩʪʘʥʪʥʠʤ ʫʩʧʦʨʝˁʝʤ ʠʥʪʝʥʟʠʪʝʪʘ a = 2 m/s2. ʆʜʨʝʜʠʪʠ ʥʘʿʚʝ˂ʫ 

ʙʨʟʠʥʫ v0 ʢʦʿʦʤ ʩʝ ʤʦʛʘʦ ʢʨʝʪʘʪʠ ʘʫʪʦʤʦʙʠʣ ʧʨʝ ʧʦʯʝʪʢʘ ʢʦʯʝˁʘ, ʘ ʜʘ ʥʝ ʫʜʘʨʠ ʫ ʢʘʤʠʦʥ. 

 

25.ɻʨʯʢʠ ʙʦʛ ʚʝʪʨʘ ɽʦʣʠʤʘʦ ʿʝ ʤʦ˂ ʜʘ ʢʦʥʪʨʦʣʠʰʝ ʙʨʟʠʥʫ ʚʝʪʨʘ. ɿʘʭʚʘˀʫʿʫ˂ʠ ʧʦʟʥʘʚʘˁʫ ʟʘʢʦʥʘ ʬʠʟʠʢʝ, 

ʦʥ ʿʝ ʟʥʘʦ ʥʘ ʪʘʿ ʥʘʯʠʥ ʜʘ ʢʦʥʪʨʦʣʠʰʝ ʧʨʘʚʘʮ ʧʘʜʘˁʘ ʢʠʰʝ. ʊʦʢʦʤ ʿʝʜʥʝ ʦʣʫʿʝ ʙʨʟʠʥʘ ʚʝʪʨʘ (ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʨʘʚʮʫ) ʙʠʣʘ ʿʝ v1=10m/s ʠ ʢʘʧʠ ʢʠʰʝ ʧʘʜʘʣʝ ʩʫ ʧʦʜ ʫʛʣʦʤ 300 ʫ ʦʜʥʦʩʫ ʥʘ ʚʝʨʪʠʢʘʣʫ.ɽʦʣ 

ʿʝ ʟʘʪʠʤ ʧʦʚʝ˂ʘʦ ʧʦʤʝʥʫʪʠ ʫʛʘʦ ʥʘ 45°. ɿʘ ʢʦʣʠʢʦ ʿʝ ʧʦʚʝ˂ʘʦ ʙʨʟʠʥʫ ʚʝʪʨʘ?  

 

26.ʂʦʿʠ ʩʤʝʨ ʠʤʘ ʚʝʢʪʦʨ ʤʦʤʝʥʪʘ ʠʤʧʫʣʩʘ ʢʦʿʠ ʦʜʛʦʚʘʨʘ ʨʦʪʘʮʠʿʠ ɿʝʤˀʝ ʦʢʦ ʩʚʦʿʝ ʦʩʝ?  

ʘ) ɱʫʛ-ʩʝʚʝʨ; 

ʙ) ʉʝʚʝʨ-ʿʫʛ; 

ʚ) ɿʘʧʘʜ-ʠʩʪʦʢ; 

ʛ) ʀʩʪʦʢ-ʟʘʧʘʜ; 

ʜ) ʄʦʤʝʥʪ ʠʤʧʫʣʩʘ ʥʠʿʝ ʚʝʢʪʦʨʩʢʘ ʚʝʣʠʯʠʥʘ; 

 

27. ʆʙʨʫʯ ʠ ʜʠʩʢ ʿʝʜʥʘʢʠʭ ʤʘʩʘ ʢʦʪʨˀʘʿʫ ʩʝ (ʙʝʟ ʢʣʠʟʘˁʘ) ʿʝʜʥʘʢʠʤ ʙʨʟʠʥʘʤʘ ʧʦ ʪʣʫ. ʂʦʿʝ ʦʜ ʪʘ ʜʚʘ ʪʝʣʘ 

ʠʤʘ ʚʝ˂ʫ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ?  

ʘ) ɼʠʩʢ; 

ʙ) ʆʙʨʫʯ; 

ʚ) ʆʙʘ ʪʝʣʘ ʠʤʘʿʫ ʠʩʪʝ ʝʥʝʨʛʠʿʝ; 

ʛ) ʆʥʦ ʢʦʿʝ ʠʤʘ ʚʝ˂ʠ ʧʦʣʫʧʨʝʯʥʠʢ; 

ʜ) ʆʥʦ ʢʦʿʝ ʠʤʘ ʤʘˁʠ ʧʦʣʫʧʨʝʯʥʠʢ; 

 

28. ʊʝʣʦ ʧʦʯʥʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʠʟ ʪʘʯʢʝ ɸ ʙʨʟʠʥʦʤ 4m/s. ʋʙʨʟʘˁʝ ʪʝʣʘ ʠʤʘ ʠʥʪʝʥʟʠʪʝʪ 2 m/s2 

ʠ ʩʤʝʨ ʩʫʧʨʦʪʘʥ ʦʜ ʩʤʝʨʘ ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ. ʂʘʢʦ ʩʝ ʢʨʝ˂ʝ ʪʝʣʦ ʫ ʪʨʝʥʫʪʢʫ t=3s?  

ʘ) ʆʜ ʪʘʯʢʝ ɸ, ʫʩʧʦʨʝʥʦ; 

ʙ) ʂʘ ʪʘʯʢʠ ɸ, ʫʩʧʦʨʝʥʦ; 

ʚ) ʆʜ ʪʘʯʢʝ ɸ, ʫʙʨʟʘʥʦ; 

ʛ) ʂʘ ʪʘʯʢʠ ɸ, ʫʙʨʟʘʥʦ; 

 

29. ʋ ʜʘʪʦʤ ʩʠʩʪʝʤʫ ʥʘʣʘʟʝ ʩʝ ʪʨʠ ʢʦʪʫʨʘ (ʚʠʜʠ ʩʣʠʢʫ), ʩʚʘʢʠ ʤʘʩʝ m. ʅʘ ʥʘʿʥʠʞʝʤ 

ʢʦʪʫʨʫ ʿʝ ʧʨʠʢʘʯʝʥ ʪʝʛ ʤʘʩʝ M. ʂʦʣʠʢʠ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʩʠʣʝ F ʢʦʿʘ ʤʦʞʝ ʜʘ ʜʨʞʠ 

ʩʠʩʪʝʤ ʫ ʨʘʚʥʦʪʝʞʠ? ʉʤʘʪʨʘʪʠ ʜʘ ʿʝ ʢʦʥʘʮ ʥʝʠʩʪʝʛˀʠʚ ʠ ʟʘʥʝʤʘʨˀʠʚʝ ʤʘʩʝ. 

 

30. ʊʝʣʦ ʤʘʩʝ m ʥʘʣʘʟʠ ʩʝ ʥʘʛʣʘʪʢʦʿ ʧʨʠʟʤʠ ʤʘʩʝ m, ʫʛʣʘ ʥʘ ʦʩʥʦʚʠ 45°. 

ʇʨʠʟʤʘ ʩʝ ʥʘʣʘʟʠ ʥʘʛʣʘʪʢʦʿ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ. ʀʟʨʘʯʫʥʘʪʠ ʫʙʨʟʘˁʝ 

ʧʨʠʟʤʝ ʜʦʢ ʪʝʣʦ ʢʣʠʟʠ ʧʦ ˁʦʿ.  

 

 

 

31. ʋ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʿʝ ʧʫʪʥʠʢ ʩʪʠʛʘʦ ʥʘ ʧʝʨʦʥ, ʠʩʧʨʝʜ ˁʝʛʘ ʿʝ ʧʨʦʣʘʟʠʦ ʧʨʝʜˁʠ ʢʨʘʿ ʧʨʝʪʧʦʩʣʝʜˁʝʛ 

ʚʘʛʦʥʘ, ʘ ʧʦʨʝʜ ˁʝʛʘ ʿʝ ʧʨʦʰʘʦ ʟʘ ʚʨʝʤʝ t1= 8s. ʇʦʩʣʝʜˁʠ ʚʘʛʦʥ ʿʝ ʧʦʨʝʜ ʧʫʪʥʠʢʘ ʧʨʦʰʘʦ ʟʘ ʚʨʝʤʝ t2= 6s. 

ʂʦʣʠʢʦ ʿʝ ʟʘʢʘʩʥʠʦ ʧʫʪʥʠʢ, ʘʢʦ ʿʝ ʥʘ ʧʝʨʦʥ ʩʪʠʛʘʦ ʥʘ ʤʝʩʪʦʛʜʝ ʩʫ ʩʝ ʧʨʝ ʧʦʣʘʩʢʘ ʚʦʟʘ ʥʘʣʘʟʠʣʘ ʦʪʚʦʨʝʥʘ 

ʚʨʘʪʘ ʥʝʢʦʛ ʦʜ ʚʘʛʦʥʘ? ɺʘʛʦʥʠ ʩʫ ʿʝʜʥʘʢʝ ʜʫʞʠʥʝ, ʘ ʚʦʟ ʩʝ ʢʨʝʪʘʦ ʿʝʜʥʘʢʦ ʫʙʨʟʘʥʦ.  



 

32. ɼʘʪʝ ʩʫ ʩʣʝʜʝ˂ʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ: ʫʙʨʟʘˁʝ, ʧʦʤʝʨʘˁʝ, ʨʘʜʠʿʫʩ ʚʝʢʪʦʨ, ʧʨʝʹʝʥʠ ʧʫʪ. ɹʨʦʿ ʚʝʣʠʯʠʥʘ 

ʢʦʿʝ ʟʘʚʠʩʝ ʦʜ ʠʟʙʦʨʘ ʨʝʬʝʨʝʥʪʥʦʛ ʩʠʩʪʝʤʘ, ʫ ʥʝʨʝʣʘʪʠʚʠʩʪʠʯʢʦʤ ʩʣʫʯʘʿʫ, ʿʝ: 

ʘ) 3, 

ʙ) 4,  

ʚ) 2,  

ʛ) 0 

 

33. ʂʫʛʣʘ ʩʝ ʢʦʪʨˀʘ ʙʝʟ ʢʣʠʟʘˁʘ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ. ʊʘʜʘ ʟʘ ʚʝʢʪʦʨ ʫʛʘʦʥʝ ʙʨʟʠʥʝ ʚʘʞʠ:  

ʘ) ʇʨʘʚʘʮ ʩʝ ʤʝˁʘ, ʘ ʠʥʪʝʥʟʠʪʝʪ ʩʝ ʩʤʘˁʫʿʝ,  

ʙ) ʇʨʘʚʘʮ ʩʝ ʤʝˁʘ, ʘ ʠʥʪʝʥʟʠʪʝʪ ʩʝ ʧʦʚʝ˂ʘʚʘ,  

ʚ) ʇʨʘʚʘʮ ʩʝ ʥʝ ʤʝˁʘ ʠ ʠʥʪʝʥʟʠʪʝʪ ʩʝ ʥʝ ʤʝˁʘ,  

ʛ) ʇʨʘʚʘʮ ʩʝ ʥʝ ʤʝˁʘ, ʘ ʠʥʪʝʥʟʠʪʝʪ ʩʝ ʧʦʚʝ˂ʘʚʘ 

 

34. ʅʘ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʚʨʰʠʥʠ ʩʪʦʣʘ ʥʘʣʘʟʠ ʩʝ ʢʘʣʝʤ (ʢʘʦ ʥʘ ʩʣʠʮʠ). ʅʠʪ, ʢʦʿʘ ʿʝ ʥʘʤʦʪʘʥʘ ʥʘ ʢʘʣʝʤ 

ʚʫʯʝ ʩʝ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ v ʜʫʞ ʭʦʨʠʟʦʥʪʘʣʥʦʛ ʧʨʘʚʮʘ. ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ v0 ʪʘʯʘʢʘ ʥʘ ʦʩʠ ʢʘʣʝʤʘ, ʘʢʦ 

ʩʫ ʩʧʦˀʘʰˁʠ ʠ ʫʥʫʪʨʘʰˁʠ ʧʦʣʫʧʨʝʯʥʠʮʠ R ʠ r?  

ʘ) ὺ
Ͻ

 ,  

ʙ)ὺ
Ͻ

,  

ʚ) ὺ
Ͻ

,  

ʛ) ʅʠʿʝʜʘʥ ʦʜ ʧʦʥʫʹʝʥʠʭ ʦʜʛʦʚʦʨʘ ʥʠʿʝ ʪʘʯʘʥ 

 

 

35. ʂʦʣʠʢʦ ʿʝ ʫʜʘˀʝʥʘ ʦʜ ʢʦʦʨʜʠʥʘʪʥʦʛ ʧʦʯʝʪʢʘ ʪʘʯʢʘ ʯʠʿʝ ʩʫ ʢʦʦʨʜʠʥʘʪʝ ( 1 m, 2 m, -7 m )? 

 

36. ɸʫʪʦʤʦʙʠʣ ʩʝ 1 min ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ 20 m/s , ʘ ʟʘʪʠʤ ʧʨʝʹʝ ʿʦʰ 600 m ʙʨʟʠʥʦʤ 15 m/s . ʀʟʨʘʯʫʥʘʿʪʝ 

ʩʨʝʜʥʿʫ ʙʨʟʠʥʫ ʘʫʪʦʤʦʙʠʣʘ. 

 

37. ʇʦʨʝʜ ʪʨʝʥʝʨʘ ʢʦʿʠ ʩʪʦʿʠ ʧʨʦʹʝ ʘʪʣʝʪʠʯʘʨʢʘ ʢʦʿʘ ʪʨʯʠ ʙʨʟʠʥʦʤ 5 m/s. ʅʘʢʦ 2 sʧʦʨʝʜ ʪʨʝʥʝʨʘ ʧʨʦʹʝ 

ʘʪʣʝʪʠʯʘʨ ʢʦʿʠ ʪʨʯʠ ʙʨʟʠʥʦʤ 7,5 m/s. ʅʘʢʦʥ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ˂ʝ ʘʪʣʝʪʠʯʘʨ ʧʨʝʩʪʠ˂ʠ ʘʪʣʝʪʠʯʘʨʢʫ? 

 

38. ɸʫʪʦʤʦʙʠʣ ʢʦʿʠ ʩʝ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ 72 km/h ʧʦʯʠˁʝ ʜʘ ʢʦʯʠ ʠ ʟʘʫʩʪʘʚʠ ʩʝ ʥʘʢʦʥ 5 s. ʂʦʣʠʢʠ ʿʝ ʧʫʪ 

ʧʨʝʰʘʦ ʧʨʠ ʪʦʤʝ? 

 

39. ʀʟ ʤʝʩʪʘ ɸ ʠ ʤʝʩʪʘ ɹ ʢʦʿʘ ʩʫ ʤʝʹʫʩʦʙʥʦ ʫʜʘˀʝʥʘ 30 m ʢʨʝ˂ʫ ʠʩʪʦʚʨʝʤʝʥʦ ʜʚʘ ʘʫʪʦʤʦʙʠʣʘ ʩʘ 

ʧʦʯʝʪʥʠʤ ʙʨʟʠʥʘʤʘ 10 m/s ʠ 15 m/s. ʋʙʨʟʘˁʘ ʦʙʘ ʪʝʣʘ ʩʫ ʠʩʪʦʛ ʠʥʪʝʟʠʪʝʪʘ 0,5 m/s2, ʘʣʠ ʩʝ ʪʝʣʦ ʠʟ ɸ 

ʢʨʝ˂ʝ ʫʙʨʟʘʥʦ, ʘ ʠʟ ɹ ʫʩʧʦʨʝʥʦ. ʆʜʨʝʜʠʪʠ ʥʘ ʢʦʤ ʨʘʩʪʦʿʘˁʫ ʦʜ ɸ ˂ʝ ʩʝ ʪʝʣʘ ʩʨʝʩʪʠ.  

 

40. ɼʫʞʠʥʘ ʩʝʢʫʥʜʥʝ ʢʘʟʘˀʢʝ ʿʝ 5 cm. ʅʘ˂ʠ ʥʦʨʤʘʣʥʦ ʫʙʨʟʘˁʝ ʚʨʭʘ ʢʘʟʘˀʢʝ. 

41. ɺʦʟ ʫʣʘʟʠ ʫ ʢʨʠʚʠʥʫ ʙʨʟʠʥʦʤ 36 km/h ʠ ʧʨʝʣʘʟʠ 300 m ʟʘ 30 s ʢʨʝ˂ʫ˂ʠ ʩʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ. 

ʇʦʣʫʧʨʝʯʥʠʢ ʢʨʠʚʠʥʝ ʿʝ 500 m. ʆʜʨʝʜʠʪʠ ʫʙʨʟʘʝˁ ʚʦʟʘ ʧʨʠ ʠʟʣʘʩʢʫ ʠʟ ʢʨʠʚʠʥʝ. 

 

42. ɿʘ ʜʠʥʘʤʦʤʝʪʘʨ ʿʝ ʦʙʝʰʝʥʦ ʪʝʣʦ ʤʘʩʝ 2 kg. ɼʠʥʘʤʦʤʝʪʘʨ ʩʝ ʟʘʿʝʜʥʦ ʩʘ ʪʝʣʦʤ ʢʨʝ˂ʝ ʥʘʚʠʰʝ ʫʙʨʟʘʝˁʤ 

2 m/s2. ʂʦʣʠʢʫ ʩʠʣʫ ʧʦʢʘʟʫʿʝ ʜʠʥʘʤʦʤʝʪʘʨ? 

 

43. ʅʘ ʪʝʣʦ ʜʝʣʫʿʝ ʩʪʘʣʥʘ ʩʠʣʘ ʫʩʣʝʜ ʯʝʛʘ ʩʝ ʦʥʦ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ, ʙʨʟʠʥʦʤ 0,5 m/s, ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ 

ʧʦʜʣʦʟʠ ʩʘ ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʪʨʝˁʘ 0,08. ʋ ʿʝʜʥʦʤ ʪʨʝʥʫʪʢʫ ʪʝʣʦ ʧʨʝʹʝ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʫ ʧʦʜʣʦʛʫ ʩʘ 

ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʪʨʝˁʘ 0,1. ʂʦʣʠʢʠ ˂ʝ ʧʫʪ ʧʨʝ˂ʠ ʧʦ ʪʦʿ ʧʦʜʣʦʟʠ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ?(g =10 m/s2) 

 

44. ɺʘˀʘʢ ʤʘʩʝ m= 1 kgʢʦʪʨˀʘ ʩʝ ʙʝʟ ʢʣʠʟʘˁʘ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ ʥʘʛʠʙʘ 60° . ʆʜʨʝʜʠʪʠ ʩʠʣʫ ʪʨʝˁʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʥʘ ʚʘˀʘʢ. (g =10 m/s2) 

 



45. ʉʘʥʢʝ ʧʦʣʘʟʝ ʩʘ ʚʨʭʘ ʧʘʜʠʥʝ ʚʠʩʠʥʝ 20 m. ʂʘʜʘ ʩʪʠʛʥʫ ʜʘ ʜʥʘ ʧʘʜʠʥʝ, ʥʘʩʪʘʚˀʘʿʫ ʜʘ ʩʝ ʢʨʝ˂ʫ ʧʦ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʜʝʣʫ ʩʪʘʟʝ. ʂʦʣʠʢʠ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʘʢʦ ʿʝ ʫʢʫʧʥʠ ʭʦʨʠʟʦʥʪʘʣʥʠ ʧʦʤʝʨʘʿ ʜʦ 

ʟʘʫʩʪʘʚˀʘˁʘ ʩʘʥʢʠ 100 m. ʇʦʯʝʪʥʘ ʙʨʟʠʥʘ ʩʘʥʢʠ ʿʝʜʥʘʢʘ ʿʝ ʥʫʣʠ. ʂʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʿʝ ʠʩʪʠ ʥʘ ʧʘʜʠʥʠ ʠ 

ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʜʝʣʫ ʧʫʪʘ. 

 

46. ʄʝʪʝʦʨʦʣʦʰʢʠ ʙʘʣʦʥ ʤʘʩʝ 5 kg ʠʤʘ ʟʘʧʨʝʤʠʥʫ 10 m3 ʠ ʠʩʧʫˁʝʥ ʿʝ ʭʣʠʿʫʤʦʤ ʤʘʩʝ 2 kg.ʛʫʩʪʠʥʘ 

ʚʘʟʜʫʭʘ ʥʘ ʥʠʚʦʫ ʤʦʨʘ ʿʝ 1,3 kg/m3. ʆʜʨʝʜʠʪʠ ʫʙʨʟʘˁʝ ʢʦʿʝ ʠʤʘ ʙʘʣʦʥ ʢʘʜʘ ʩʝ ʧʫʩʪʠ ʥʘ ʥʠʚʦʫ ʤʦʨʘ. (g 

=10 m/s2) 

 

47. ʏʘʤʘʮ ʧʦ ʤʠʨʥʦʤ ʿʝʟʝʨʫ ʚʦʟʠ ʧʨʝʤʘ ʿʫʛʫ ʪʨʠ ʤʠʥʫʪʘ ʙʨʟʠʥʦʤ 20 m/s, ʟʘʪʠʤ ʦʢʨʝʥʝ ʢʘ ʠʩʪʦʢʫ ʠ ʜʚʘ 

ʤʠʥʫʪʘ ʚʦʟʠ ʙʨʟʠʥʦʤ 25 m/s ʠ ʢʦʥʘʯʥʦ ʿʝʜʘʥ ʤʠʥʫʪ ʚʦʟʠ 30 m/s ʢʘ ʩʝʚʝʨʫ. ʆʜʨʝʜʠʪʠ ʧʦʤʝʨʘʿ ʯʘʤʮʘ. 

 

48. ʊʝʣʦ ʢʦʿʝ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʧʨʦʿʫʨʠ ʪʘʯʥʦ ʫ ʧʦʜʥʝ ʧʦʨʝʜ ʧʦʩʤʘʪʨʘʯʘ ɸ ʥʘ ʧʨʦʟʦʨʫ ʩʦʣʠʪʝʨʘ, ʘ ʥʘʢʦʥ 1 s 

ʧʦʨʝʜ ʧʦʩʤʘʪʨʘʯʘ ɹ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ 15 m ʚʝʨʪʠʢʘʣʥʦ ʠʩʧʦʜ ʧʨʚʦʛ. s ʢʦʿʝ ʚʠʩʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʩʤʘʪʨʘʯʘ ɸ 

ʿʝ ʪʝʣʦ ʧʦʯʝʣʦ ʜʘ ʧʘʜʘ? 

 

49. ʀʟʨʘʯʫʥʘʿʪʝ gʨʘʚʠʪʘʮʠʦʥʦ ʫʙʨʟʘˁʝ ʪʝʣʘ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ ʘʢʦ ʩʝ ʫʟʤʝ ʜʘ ʿʝ ɿʝʤˀʘ ʩʬʝʨʘ 

ʧʦʣʫʧʨʝʯʥʠʢʘ 6400 km ʠ ʤʘʩʝ 6 · 1024 kg. gʨʘʚʠʪʘʮʠʦʥʘ ʢʦʥʩʪʘʥʪʘ ʠʟʥʦʩʠ  ɔ = 6.67 · 10-11nm2/kg2. 

 

50. ʊʝʣʦ ʤʘʩʝ 10 kg ʟʘ 5 s ʩʣʦʙʦʜʥʦ ʧʘʜʥʝ ʩʘ ʚʠʩʠʥʝ 75 m. ʂʦʣʠʢʘ ʿʝ ʩʠʣʘ ʦʪʧʦʨʘ ʚʘʟʜʫʭʘ ʘʢʦ ʫʟʤʝʤʦ ʜʘ ʿʝ 

g =10 m/s2. 

 

51. ʏʦʚʝʢ ʤʘʩʝ 76 kg ʠ ʧʨʦʩʝʯʥʝ gʫʩʪʠʥʝ 950 kg/m3 ʫʨʦˁʝʥ ʿʝ ʫ ʚʦʜʫ gʫʩʪʠʥʝ 1000kg/m3. ʂʦʣʠʢʠ 

ʧʨʠʪʠʩʘʢ ʚʨʰʠ ʥʘ ʧʦʜʣʦʛʫ ʢʘʜʘ ʩʪʦʿʠ ʫ ʚʦʜʠ  ʫʨʦˁʝʥ ʜʦ ʧʦʣʦʚʠʥʝ ʩʚʦʿʝ ʟʘʧʨʝʤʠʥʝ ʘʢʦ ʿʝ ʧʦʚʨʰʠʥʘ 

ʿʝʜʥʦʛ ʩʪʦʧʘʣʘ 200 cm2? 

 

52. ʍʦʨʠʟʦʥʪʘʣʥʘ ʧʣʘʪʬʦʨʤʘ ʦʙʣʠʢʘ ʢʨʫʞʥʦʛ ʜʠʩʢʘ ʨʦʪʠʨʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʨʘʚʥʠ ʦʢʦ ʚʝʨʪʠʢʘʣʥʝ ʦʩʝ 

ʙʝʟ ʪʨʝˁʘ. ʇʣʘʪʬʦʨʤʘ ʠʤʘ ʤʘʩʫm= 100 kg ʠ ʧʦʣʫʧʨʝʯʥʠʢ R = 2 m. ʋʯʝʥʠʢ ʯʠʿʘ ʿʝ ʤʘʩʘ 60 kg ʰʝʪʘ ʣʘʛʘʥʦ 

ʦʜ ʨʫʙʘ ʢʘʮʝʥʪʨʫ ʧʣʘʪʬʦʨʤʝ. ɸʢʦ ʿʝ ʫʛʘʦʥʘ ʙʨʟʠʥʘ ʩʠʩʪʝʤʘ 2 rad/s ʢʘʜʘ ʿʝ ʫʯʝʥʠʢ ʥʘ ʨʫʙʫ, ʠʟʨʘʯʫʥʘʪʠ 

ʫʛʘʦʥʫ ʙʨʟʠʥʫ ʢʘʜʘ ʫʯʝʥʠʢ ʜʦʹʝ ʥʘ ʨʘʩʪʦʿʘˁʝ 0,5 m ʦʜʮʝʥʪʨʘ. 

 

53. ɿʘ ʚʨʝʤʝ t ʪʝʣʦ ʿʝ ʧʨʝʰʣʦ ʧʫʪ s, ʧʨʠ ʯʝʤʫ ʩʝ ˁʝʛʦʚʘ ʙʨʟʠʥʘ ʧʦʚʝ˂ʘʣʘ n ʧʫʪʘ. ʇʨʝʪʧʦʩʪʘʚˀʘʿʫ˂ʠ ʜʘ ʿʝ 

ʢʨʝʪʘˁʝ ʙʠʣʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʠʟʨʘʟʠʪʠ ʫʙʨʟʘˁʝ ʧʨʝʢʦ ʜʘʪʠʭ ʚʝʣʠʯʠʥʘ. 

 

54. ʂʫʛʣʘ ʤʘʩʝ m = 7 kg ʢʦʪʨˀʘ ʩʝ ʙʝʟ ʢʣʠʟʘˁʘ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ ʥʘʛʠʙʘ 30° . ʆʜʨʝʜʠʪʠ ʩʠʣʫ ʪʨʝˁʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʥʘ ʢʫʛʣʫ. (g =10 m/s2) 

 

 

 

 

55. ʊʝʣʦ ɸ ʙʘʯʝʥʦ ʿʝ ʚʝʨʪʠʢʘʣʥʦ ʫ ʚʠʩ ʙʨʟʠʥʦʤ 20m/s. Tʝʣʦ B ʢʦʿʝ ʿʝ ʠʟʙʘʯʝʥʦ ʙʨʠʥʦʤ 4m/s ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʨʘʚʮʫ ʫ ʠʩʪʦʤ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʠ ʪʝʣʦ ɸ, ʩʫʜʘʨʠ ʩʝ ʩʘ ˁʠʤ ʧʦʩʣʝ ʥʝʢʦʛ 

ʚʨʝʤʝʥʘ. ʍʦʨʠʟʦʥʪʘʣʥʘ ʫʜʘˀʝʥʦʩʪ ʠʟʤʝʹʫ ʪʝʣʘ ʫ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ ʠʟʥʦʩʠʣʘ ʿʝ L=4m. ʅʘ 

ʢʦʿʦʿ ʚʠʩʠʥʠ H ʩʝ ʥʘʣʘʟʠʣʦ ʪʝʣʦ B? ʂʦʣʠʢʦ ʚʨʝʤʝʥʘ ʧʨʦʪʝʢʥʝ ʜʦ ʩʫʜʘʨʘ ʪʝʣʘ? 

 
 

56. ɼʚʘʮʠʣʠʥʜʨʘ ʥʝʿʝʜʥʘʢʠʭ ʧʦʣʫʧʨʝʯʥʠʢʘ ʧʦʢʨʝ˂ʫ ʥʝʠʩʪʝʛˀʠʚʫ ʪʨʘʢʫ ʙʝʟ ʧʨʦʢʣʠʟʘʚʘˁʘ. ɼʘ 

ʣʠ ˂ʝ ʪʘʯʢʝ ʢʦʿʝ ʪʘʥʛʠʨʘʿʫʮʠʣʠʥʜʨʠʯʥʝ ʧʦʚʨʰʠʥʝ ʠʤʘʪʠ ʿʝʜʥʘʢʘ ʫʙʨʟʘˁʘ ʧʦ ʠʥʪʝʥʟʠʪʝʪʫ? 



 
 

57. ʆʩʦʚʠʥʘ ʤʘʰʠʥʝ ʟʘʚʨʰʘʚʘ ʩʝ ʪʦʯʢʦʤ ʧʦʣʫʧʨʝʯʥʠʢʘ R1 . ʊʘʿ ʪʦʯʘʢ ʿʝ ʧʦʚʝʟʘʥ ʢʘʠʰʝʤ ʩʘ 

ʪʦʯʢʦʤ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʯʠʿʠ ʿʝ ʧʦʣʫʧʨʝʯʥʠʢ R2=0,6 m. ʂʦʣʠʢʠ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʧʦʣʫʧʨʝʯʥʠʢ 

ʪʦʯʢʘ ʜʘ ʙʠ ʦʥ ʥʘʧʨʘʚʠʦ 1200 ʦʙ/min ʟʘ ʚʨʝʤʝ ʜʦʢ ʪʦʯʘʢ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʥʘʧʨʘʚʠ 120ʦʙ/min? 

 

58. ʋ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʩʧʘʜʘʿʫ: 

ɸ) ʤʘʩʘ  

ɹ) ʨʝʬʝʨʝʥʪʥʠ ʩʠʩʪʝʤ  

ɺ) ʚʝʢʪʦʨ ʧʦʤʝʨʘʿʘ 

ɻ) ʤʘʪʝʨʠʿʘʣʥʘ ʪʘʯʢʘ 

ɼ) ʫʙʨʟʘˁʝ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ 

 

59. ʋ ʚʝʢʪʦʨʩʢʝ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʩʧʘʜʘ: 

ɸ)ʩʨʝʜˁʘ ʙʨʟʠʥʘ  

ɹ) ʦʧʠʩʘʥʠ ʫʛʘʦ  

ɺ) ʥʦʨʤʘʣʥʦ ʫʙʟʘˁʝ  

ɻ) ʤʘʩʘ  

ɼ) ʩʠʣʘ 

 

60. ʅʘ ʪʝʣʦ ʤʘʩʝ 15 kg ʢʦʿʝ ʤʠʨʫʿʝ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ, ʧʦʯʥʝ ʜʘ ʜʝʣʫʿʝ ʩʠʣʘ 

ʠʥʪʝʥʟʠʪʝʪʘ 20 N ʯʠʿʠ jeʧʨʘʚʘʮ ʜʝʣʦʚʘˁʘ ʧʦʜ ʫʛʣʦʤ ʦʜ 60° ʫ ʦʜʥʦʩʫ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʫ ʧʦʜʣʦʛʫ. 

ʂʦʣʠʢʦ ʿʝ ʫʙʨʟʘˁʝ ʪʝʣʘ, ʘʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ 0,1? 

 

61. ʊʝʣʦ ʤʘʩʝ m ʢʣʠʟʠ ʥʠʟ ʛʣʘʪʢʫ ʩʪʨʤʫ ʨʘʚʘʥ ʥʘʛʠʙʥʦʛ ʫʛʣʘ 60°. ɼʫʞʠʥʘ ʩʪʨʤʝ ʨʘʚʥʠ l, ʘ 

ʪʝʣʦ ʩʝ ʩʧʫʩʪʠ ʥʠʟ ˁʫ ʟʘ ʚʨʝʤʝ t .ʊʦ ʠʩʪʦ ʪʝʣʦ ʩʝ ʩʧʫʩʪʠ ʥʠʟ ʭʨʘʧʘʚʫ ʩʪʨʤʫ ʨʘʚʘʥ ʠʩʪʝ ʜʫʞʠʥʝ ʠ 

ʥʘʛʠʙʥʦʛ ʫʛʣʘ 60° ʟʘ ʚʨʝʤʝ t1. ɸʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ 0,3, ʥʘ˂ʠ ʦʜʥʦʩ ʫʙʨʟʘˁʘ ʪʝʣʘ ʠ ʦʜʥʦʩ 

ʚʨʝʤʝʥʘ ʢʨʝʪʘˁʘ ʫ ʧʨʚʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ. 

 

62. ʅʘ ʢʦʿʦʿ ʚʠʩʠʥʠ ʠʟʥʘʜ ɿʝʤˀʝ ʿʝ ʪʝʞʠʥʘ ʪʝʣʘ ʢʦʿʝ ʤʠʨʫʿʝ ʪʨʠ ʧʫʪʘ ʤʘˁʘ ʥʝʛʦ ʥʘ 

ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ? (Rz=6400km) 

 

63.ʊʘʯʢʘ ʩʝ ʢʨʝ˂ʝ ʧʦ ʢʨʫʛʫ ʢʦʥʩʪʘʥʪʥʠʤ ʫʛʘʦʥʠʤ ʫʙʨʟʘˁʝʤ 2 rad/s2. ʇʦʩʣʝ 0,5 s ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ 

ʫʢʫʧʥʦ ʫʙʨʟʘˁʝ ʪʘʯʢʝ ʿʝ 13,6 cm/s2. ʆʜʨʝʜʠʪʠ ʧʦʣʫʧʨʝʯʥʠʢ ʢʨʫʛʘ. ʇʦʯʝʪʥʘ ʙʨʟʠʥʘ ʪʘʯʢʝ ʿʝ ʥʫʣʘ. 

 

64 ɱʝʜʘʥ ʢʨʘʿ ʣʘʢʝ ʥʝʠʩʪʝʛˀʠʚʝ ʥʠʪʠ ʿʝ ʫʯʚʨʰ˂ʝʥ, ʘ ʟʘ ʜʨʫʛʠ ʢʨʘʿ ʿʝ ʦʙʝʰʝʥ ʢʘʤʝʥ. ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ 

ʨʦʪʠʨʘˁʫ ʢʘʤʝʥʘ ʫ ʚʝʨʪʠʢʘʣʥʦʿ ʨʘʚʥʠ, ʨʘʟʣʠʢʘ ʤʘʢʩʠʤʘʣʥʝ ʠ ʤʠʥʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʩʠʣʝ ʟʘʪʝʟʘˁʘ ʿʝ 10 

N. ʂʦʣʠʢʘ ʿʝ ʤʘʩʘ ʢʘʤʝʥʘ? 

 

65. ʍʦʤʦʛʝʥ ʰʪʘʧ ʜʫʞʠʥʝ l=85 cm ʤʦʞʝ ʜʘ ʨʦʪʠʨʘ ʦʢʦ ʭʦʨʠʟʦʥʪʘʣʥʝ ʦʩʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ˁʝʛʦʚ ʛʦʨˁʠ 

ʢʨʘʿ. ʂʦʣʠʢʫ ʥʘʿʤʘˁʫ ʙʨʟʠʥʫ ʪʨʝʙʘ ʩʘʦʧʰʪʠʪʠ ʜʦˁʝʤ ʢʨʘʿʫ ʰʪʘʧʘ ʜʘ ʙʠ ʦʥ ʥʘʯʠʥʠʦ ʧʫʥ ʦʙʨʪ ʦʢʦ ʦʩʝ? 

 

66. ɼʚʘ ʪʝʣʘ ʩʝ ʢʨʝ˂ʫ ʜʫʞ ʠʩʪʦʛ ʧʨʘʚʮʘ ʿʝʜʥʦ ʜʨʫʛʦʤʝ ʫ ʩʫʩʨʝʪ ʙʨʟʠʥʘʤʘ v1=2 m/s ʠv2=4 m/s. ʇʦʩʣʝ 

ʘʧʩʦʣʫʪʥʦ ʥʝʝʣʘʩʪʠʯʥʦʛ ʩʫʜʘʨʘ ʙʨʟʠʥʘ ʪʝʣʘ ʿʝ 1 m/s ʠ ʠʤʘ ʩʤʝʨ ʙʨʟʠʥʝ v1. ʅʘ˂ʠ ʦʜʥʦʩ ʢʠʥʝʪʠʯʢʠʭ 

ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʧʨʝ ʩʫʜʘʨʘ. 

 

67. ʊʝʣʦ ʤʘʩʝ m1= 2 kg ʢʨʝ˂ʝ ʩʝ ʙʨʟʠʥʦʤ v1=1 m/s ʠ ʩʫʜʘʨʘ ʩʝ ʘʧʩʦʣʫʪʥʦ ʥʝʝʣʘʩʪʠʯʥʦ ʩʘ ʪʝʣʦʤ ʤʘʩʝ m2 = 

1,5 kg ʢʦʿʝ ʤʫ ʩʝ ʢʨʝ˂ʝ ʫ ʩʫʩʨʝʪ ʙʨʟʠʥʦʤ v2=2 m/s. ʇʦʩʣʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ʦʜ ʩʫʜʘʨʘ ˂ʝ ʩʝ ʪʝʣʦ ʟʘʫʩʪʘʚʠʪʠ 

ʘʢʦ ʿʝ ʢʦʬʠʮʠʿʝʥʪ ʪʨʝˁʘ 0,05? 

 



68. ɸʢʦ ʪʝʣʦ ʢʦʿʝ ʩʝ ʢʨʝ˂ʝ ʜʫʞ ʢʦʥʩʪʘʥʪʥʦʛ ʧʨʘʚʮʘ ʠʤʘ ʢʦʥʩʪʘʥʪʥʦ ʫʙʨʟʘˁʝ ʜʫʞ ʪʦʛ ʧʨʘʚʮʘ, ʪʘʜʘ ʿʝ 

ʤʦʛʫ˂ʝ ʜʘ ʪʦ ʪʝʣʦ: 

ʘ) ʧʨʦʤʝʥʠ ʧʨʘʚʘʮ ʢʨʝʪʘˁʘ 

ʙ) ʧʨʦʤʝʥʠ ʩʤʝʨ ʢʨʝʪʘˁʘ 

ʚ) ʠʤʘ ʢʦʥʩʘʥʪʥʫ ʙʨʟʠʥʫ ʫ ʥʝʢʦʤ ʠʥʪʝʨʚʘʣʫ ʚʨʝʤʝʥʘ 

ʛ) ʤʠʨʫʿʝ ʫ ʥʝʢʦʤ ʠʥʪʝʨʚʘʣʫ ʚʨʝʤʝʥʘ 

 

69. ɸʩʪʨʦʥʘʫʪ ʩʝ ʨʦʪʠʨʘ ʫ ʮʝʥʪʨʠʬʫʛʠ ʧʦʣʫʧʨʝʯʥʠʢʘ 5 m. ɸʢʦ ʿʝ ʫʙʨʟʘˁʝ ʘʩʪʨʦʥʘʫʪʘ 8g, ʙʨʦʿ ʧʫʥʠʭ 

ʦʙʨʪʘʿʘ ʢʦʿʝ ʦʥ ʯʠʥʠ ʟʘ ʿʝʜʘʥ ʤʠʥʫʪ ʿʝ: 

 

70. ɱʝʜʘʥ ʦʙʨʪʘʿ ʫ ʤʠʥʫʪʠ ʿʝ ʠʩʪʦ ʰʪʦ ʠ: 

ʘ) ρςπ“ rad/s 

ʙ) φπ“ rad/s 

ʚ) ς“ rad/s 

ʛ)  rad/s 

 

71. ɸʚʠʦʥ ʤʘʩʝ 12000 kg ʣʝʪʠ ʭʦʨʠʟʦʥʪʘʣʥʦ ʙʨʟʠʥʦʤ 900 km/h. ɺʝʨʪʠʢʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ ʩʠʣʝ ʚʘʟʜʫʭʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʥʘ ʘʚʠʦʥ ʫ ʣʝʪʫ ʿʝ (g= 10 m/s2)? 

 

72. ʃʘʤʧʘ ʦʙʝʰʝʥʘ ʦ ʢʦʥʦʧʘʮ ʚʠʩʠ ʦ ʧʣʘʬʦʥʫ ʣʠʬʪʘ ʢʦʿʠ ʩʝ ʩʧʫʰʪʘ ʫʩʧʦʨʝˁʝʤ 2,4 m/s2 ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʝ 

ʟʘʫʩʪʘʚʠ. ɸʢʦ ʿʝ ʩʠʣʘ ʟʘʪʝʟʘˁʘ ʢʦʥʦʧʮʘ 91,2 N ʤʘʩʘ ʣʘʤʧʝ ʿʝ (g= 10 m/s)? 

 

73. ʂʦʣʘ ʪʝʞʠʥʝ 10 kN ʢʨʝ˂ʫ ʩʝ ʙʨʟʠʥʦʤ 18 km/h ʧʦ ʢʨʫʞʥʦʤ ʧʫʪʫ ʧʦʣʫʧʨʝʯʥʠʢʘ 50 m. ʉʠʣʘ ʪʨʝˁʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʥʘ ʢʦʣʘ ʫ ʩʣʫʯʘʿʫ ʜʘ ʦʩʪʘʿʫ ʥʘ ʢʨʫʞʥʦʿ ʪʨʘʿʝʢʪʦʨʠʿʠ ʿʝ 

 

74. ʂʫʛʣʠʮʘ ʤʘʩʝ m ʧʨʠʚʝʟʘʥʘ ʟʘ ʢʨʘʿ ʢʦʥʮʘ ʜʫʞʠʥʝ R ʠ ʚʨʪʠ ʩʝ ʧʦʤʦ˂ʫ ˁʝʛʘ ʫ ʚʝʨʪʠʢʘʣʥʦʿ ʨʘʚʥʠ ʦʢʦ 

ʥʝʧʦʤʠʯʥʦʛ ʮʝʥʪʨʘ. ʂʨʠʪʠʯʥʘ ʙʨʟʠʥʘ ʟʘ ʢʦʿʫ ʿʝ ʤʦʛʫ˂ʘ ʢʨʫʞʥʘ ʨʦʪʘʮʠʿʘ ʿʝ 

ʘ) ὙὫ 

ʙ) ςὙὫ 

ʚ)“ὙὫ 

ʛ)  

 

75. ʅʘ ʪʝʣʦ ʜʝʣʫʿʝ ʩʠʣʘ ʯʠʿʠ ʿʝ ʠʥʪʝʟʠʪʝʪ ʫ ʬʫʥʢʮʠʿʠ ʧʦʣʦʞʘʿʘ ʪʝʣʘ ʜʘʪ ʠʟʨʘʟʦʤF = F0(x/x0 ï 1), ʛʜʝ ʩʫ 

F0ʠx0 ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʥʩʪʘʥʪʝ. ʀʟʚʨʰʝʥ ʨʘʜ ʧʨʠ ʧʦʤʝʨʘˁʫ ʪʝʣʘ ʦʜ x = 0 ʜʦ x= 2x0 ʿʝ? 

 

76. ʇʨʠ ʢʘʢʚʦʤ ʢʨʝʪʘˁʫ ʿʝ ʪʘʥʛʝʥʮʠʿʘʣʥʦ ʫʙʨʟʘˁʝ ʪʝʣʘ at = 0, ʘ ʥʦʨʤʘʣʥʦ an = const 0 

ʘ) ʧʨʠ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʤ ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ 

ʙ) ʧʨʠ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦʤ ʢʨʫ`ʥʦʤ ʢʨʝʪʘˁʫ 

ʚ) ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʢʨʫ`ʥʦʤ ʢʨʝʪʘˁʫ 

ʛ) ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ 

 

77. ʋ ʢʦʤ ʦʜ ʥʘʚʝʜʝʥʠʭ ʩʣʫʯʘʿʝʚʘ ʩʝ ʪʘʥʛʝʥʮʠʿʘʣʥʦ ʫʙʨʟʘˁʝ ʤʦʞʝ ʨʘʯʫʥʘʪʠ ʧʦ ʬʦʨʤʫʣʠὥ : 

ʘ)ὺ ςὸ φ 
ʙ) ὺ σὸ 

ʚ) ὺ υὸ 
ʛ) ʥʠ ʫ ʿʝʜʥʦʤ 

 

78. ʇʫʪʥʠʢ ʠʟ ʘʚʠʦʥʘ ʢʦʿʠ ʣʝʪʠ ʭʦʨʠʟʦʥʪʘʣʥʦ ʠʩʧʘˀʫʿʝ ʤʝʪʘʢ ʚʝʨʪʠʢʘʣʥʦ ʥʘʥʠʞʝ. ʇʦʯʝʪʥʘ ʙʨʟʠʥʘ ʤʝʪʢʘ 

ʠ ʙʨʟʠʥʘ ʘʚʠʦʥʘ ʩʫ ʿʝʜʥʘʢʝ. ʋ ʦʜʥʦʩʫ ʥʘ ʟʝʤˀʫ ʙʨʟʠʥʘ ʤʝʪʢʘ ʿʝ: 

ʘ) ʚʝʨʪʠʢʘʣʥʘ ʧʨʘʚʘ 

ʙ) ʢʦʩʘ ʧʨʘʚʘ 

ʚ) ʧʘʨʘʙʦʣʘ 

ʛ) ʥʠʿʝʜʥʘ ʦʜ ʥʘʚʝʜʝʥʠʭ ʣʠʥʠʿʘ 

 



79. ʅʘ ʪʝʣʦ ʙʘʯʝʥʦ ʩʘ ʟʝʤˀʝ ʧʦʜ ʥʝʢʠʤ ʫʛʣʦʤ ʫ ʪʦʢʫ ʣʝʪʘ ʜʝʣʫʿʝ ʢʦʥʩʪʘʥʪʥʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʩʠʣʘ. ʋ ʦʜʥʦʩʫ 

ʥʘ ʢʨʝʪʘˁʝ ʪʝʣʘ ʙʝʟ ʧʨʠʩʫʩʪʚʘ ʪʝ ʩʠʣʝ, ʤʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʢʦʿʫ ʪʦ ʪʝʣʦ ʜʦʩʪʠʞʝ ʿʝ: 

ʘ) ʚʝ˂ʘ 

ʙ) ʤʘˁʘ 

ʚ) ʠʩʪʘ 

ʛ) ʟʘʚʠʩʠ ʦʜ ʠʥʪʝʥʟʠʪʝʪʘ ʪʝ ʩʠʣʝ 

 

80. ʃʦʧʪʘ ʿʝ ʰʫʪʥʫʪʘ ʩʘ ʟʝʤˀʝ ʧʨʝʤʘ ʚʝʨʪʠʢʘʣʥʦʤ ʟʠʜʫ ʫʜʘˀʝʥʦʤ 4 m. ʍʦʨʠʟʦʥʪʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ 

ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ ʣʦʧʪʝv0x = 8 m/s, ʘ ʚʝʨʪʠʢʘʣʥʘ v0y = 6 m/s. ʋ ʢʦʤ ʧʦʣʦʞʘʿʫ ˂ʝ ʙʠʪʠ ʣʦʧʪʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ 

ʩʫʜʘʨʘ ʩʘ ʟʠʜʦʤ: 

ʘ) ʥʘ ʫʟʣʘʟʥʦʤ ʜʝʣʫ ʧʫʪʘˁʝ 

ʙ) ʥʘ ʩʠʣʘʟʥʦʤ ʜʝʣʫ ʧʫʪʘˁʝ 

ʚ) ʥʘ ʥʘʿʚʠʰʦʿ ʪʘʯʢʠ ʧʫʪʘˁʝ 

ʛ) ʧʘʰ˂ʝ ʥʘ ʟʝʤˀʫ ʠʩʧʨʝʜ ʟʠʜʘ 

 

81. ɼʚʘ ʜʠʩʢʘ ʿʝʜʥʘʢʠʭ ʤʘʩʘ ʠ ʧʦʣʫʧʨʝʯʥʠʢʘ R1 ʠ R2(R2 = 2R1) ʟʘʨʦʪʠʨʘʿʫ ʩʝ ʠʟ ʩʪʘˁʘ ʤʠʨʦʚʘˁʘ ʜʦ ʠʩʪʠʭ 

ʫʛʘʦʥʠʭ ʙʨʟʠʥʘ. ʆʜʥʦʩ ʨʘʜʦʚʘ ʠʟʚʨʰʝʥʠʭ ʥʘ ˁʠʤʘ ʿʝ: 

ʘ) A1= A2 

ʙ) A1 = 2A2 

ʚ) A2 = 2A1 

ʛ) A2 = 4A1 

 

82. ʊʝʣʦ ʟʘ ʚʨʝʤʝ tʜʦʙʠʿʝ ʫʛʘʦʥʫ ʙʨʟʠʥʫ ʧʦʜ ʜʝʿʩʪʚʦʤ ʢʦʥʩʪʘʥʪʥʦʛ ʤʦʤʝʥʪʘ ʩʠʣʝ.ɼʘ ʣʠ ʩʫ ʟʘ ʜʘʪʫ 

ʩʠʪʫʘʮʠʿʫ ʪʘʯʥʘ ʪʚʨʹʝˁʘ: 1) ʨʘʜ ʤʦʤʝʥʪʘ M ʧʨʠ ʦʙʨʪʘˁʫ ʪʝʣʘ ʟʘ ʫʛʘʦ• ʿʝὃ ὓ• ; 2)• ὸ 
ʘ) ʦʙʘ ʩʫ ʪʘʯʥʘ 

ʙ) 1 ʿʝ ʪʘʯʥʦ, 2 ʥʝ 

ʚ) 1 ʥʠʿʝ, 2 ʿʝʩʪʝ 

ʛ) ʦʙʘ ʩʫ ʧʦʛʨʝʰʥʘ 

 

83. ʊʝʣʦ ʢʦʿʝ ʩʝ ʢʨʝ˂ʝ ʧʦʯʝʪʥʦʤ ʙʨʟʠʥʦʤ 4 m/s ʠ ʢʦʥʩʪʘʥʪʥʠʤ ʫʙʨʟʘˁʝʤ ʫ ʰʝʩʪʦʿ ʩʝʢʫʥʜʠ ʩʚʦʛ ʢʨʝʪʘˁʘ 

ʧʨʝʹʝ ʧʫʪ 2,9 m. ʆʜʨʝʜʠʪʠ ʫʙʨʟʘˁʝ ʪʝʣʘ. 

 

84. ʊʝʣʦ ʿʝ ʙʘʯʝʥʦ ʥʘ ʧʦʚʨʰʠʥʫ ʟʝʤˀʝ ʧʦʜ ʥʝʢʠʤ ʫʛʣʦʤ. ʋʢʫʧʥʦ ʚʨʝʤʝ ʢʨʝʪʘˁʘ ʪʝʣʘ ʜʦ ʧʘʜʘ ʥʘ ʟʝʤˀʫ ʿʝ 

2,2 s. ʂʦʣʠʢʫ ʤʘʢʩʠʤʘʣʥʫ ʚʠʩʠʥʫ ʿʝ ʜʦʩʪʠʛʣʦ ʪʝʣʦ? 

 

85. ʂʦʣʠʢʠ ʨʘʜ ʪʨʝʙʘ ʠʟʚʨʰʠʪʠ ʜʘ ʩʝ ʩʘʪʝʣʠʪ ʤʘʩʝ m ʧʦʜʠʛʥʝ ʩʘ ʧʦʚʨʰʠʥʝ ɿʝʤˀʝ ʥʘ ʚʠʩʠʥʫ ʿʝʜʥʘʢʫ 

ɿʝʤˀʠʥʦʤ ʧʦʣʫʧʨʝʯʥʠʢʫR? ʋʙʨʟʘˁʝ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ ʿʝg. 

 

86. ɼʝʣʦʚʘˁʝʤ ʩʪʘʣʥʝ ʩʠʣʝ 120 N, ʪʝʣʦ ʤʘʩʝ 5 kg ʧʦʜʠʞʝ ʩʝ ʥʘ ʚʠʩʠʥʫ 10 m. ʅʘ˂ʠ ʢʨʘʿˁʫ ʙʨʟʠʥʫ ʪʝʣʘ. 

 

87. ɻʨʘʥʘʪʘ ʢʦʿʘ ʣʝʪʠ ʙʨʟʠʥʦʤ 10 m/s ʨʘʩʧʘʜʘ ʩʝ ʥʘ ʜʚʘ ʜʝʣʘ. ɺʝ˂ʠ ʜʝʦ, ʯʠʿʘ ʿʝ ʤʘʩʘ 60% ʤʘʩʝ ʮʝʣʝ 

ʛʨʘʥʘʪʝ, ʢʨʝ˂ʝ ʩʝ ʫ ʠʩʪʦʤ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʙʨʟʠʥʦʤ 25 m/s. ʅʘ˂ʠ ʙʨʟʠʥʫ ʤʘˁʝʛ ʜʝʣʘ. 

 

88. ʅʝʢʘ ʿʝὺᴆ ʙʨʟʠʥʘ ʤʘʪʝʨʠʿʘʣʥʝ ʪʘʯʢʝ,ὥᴆ ʘ ʫʙʨʟʘˁʝ. ʄʘʪʝʨʠʿʘʣʥʘ ʪʘʯʢʘ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ 

ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʘʢʦ ʿʝ: 

ʘ) v = const 

ʙ)ὺᴆ = const 

ʚ) ὥᴆ = const 

ʛ) ʥʝʤʘ ʪʘʯʥʦʛ ʦʜʛʦʚʦʨʘ 

 

89. ʄʘʪʝʨʠʿʘʣʥʘ ʪʘʯʢʘ ʩʝ ʢʨʝ˂ʝ ʙʝʟ ʫʙʨʟʘˁʘ ʘʢʦ ʿʝ: 

ʘ) v = const 

ʙ)ὺᴆ = const 

ʚ) ʥʝʤʘ ʪʘʯʥʦʛ ʦʜʛʦʚʦʨʘ 

 

90. ʊʝʣʦ ʩʝ ʙʘʮʠ ʩʘ ʟʝʤˀʝ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʠ ʚʨʘʪʠ ʥʘʟʘʜ. ʐʪʘ ʿʝ ʚʝ˂ʝ: 



ʘ) ʧʦʤʝʨʘʿ 

ʙ) ʧʫʪ 

ʚ) ʧʦʤʝʨʘʿ ʠ ʧʫʪ ʩʫ ʿʝʜʥʘʢʠ 

 

91. ɼʚʝ ʢʫʛʣʝ ʠʩʪʠʭ ʤʘʩʘ ʠ ʦʜ ʠʩʪʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʦʜ ʢʦʿʠʭ ʿʝ ʿʝʜʥʘ ʰʫʧˀʘ, ʘ ʜʨʫʛʘ ʧʫʥʘ, ʥʘʣʘʟʝ ʩʝ ʫ ʩʫʜʫ ʩʘ 

ʪʝʯʥʦʰ˂ʫ. ʆʙʝ ʩʫ ʧʦʪʧʫʥʦ ʧʦʪʦʧˀʝʥʝ. ɺʝ˂ʫ ʪʝʞʠʥʫ ʠʤʘ: 

ʘ) ʧʫʥʘ ʢʫʛʣʘ 

ʙ) ʰʫʧˀʘ ʢʫʛʣʘ 

ʚ) ʦʙʝ ʢʫʛʣʝ ʠʤʘʿʫ ʠʩʪʫ ʪʝʞʠʥʫ. 

 

92. ɼʚʘ ʜʝʯʘʢʘ ʨʘʩʪʝʞʫ ʦʧʨʫʛʫ ʜʠʥʘʤʦʤʝʪʨʘ, ʚʫʢʫ˂ʠ ʿʝ, ʩʚʘʢʠ, ʩʠʣʦʤ ʦʜ 100 N. ɼʠʥʘʤʦʤʝʪʘʨ ʧʦʢʘʟʫʿʝ: 

 

93. ʅʘ ʢʨʘʿʝʚʠʤʘ ʝʣʘʩʪʠʯʥʦʛ ʛʫʤʝʥʦʛ ʛʘʿʪʘʥʘ, ʧʨʝʙʘʯʝʥʦʛ ʧʨʝʢʦ ʢʦʪʫʨʘ, ʤʠʨʫʿʫ ʜʚʘ ʿʝʜʥʘʢʘ ʪʝʣʘ ʤʘʩʘm. 

ɽʣʘʩʪʠʯʥʘ ʩʠʣʘ ʛʘʿʪʘʥʘ ʿʝ: 

 

94. ʉʘʥʜʫʢ ʩʝ ʧʦʤʝʨʘ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʜʘʩʮʠ. ɸʢʦ ʩʝ ʥʘ ʜʘʩʢʫ ʩʠʧʘʿʫ ʟʨʥʘ ʧʰʝʥʠʮʝ, ʩʠʣʘ ʪʨʝˁʘ ʩʝ: 

ʘ) ʩʤʘˁʠ 

ʙ) ʧʦʚʝ˂ʘ 

ʚ) ʥʝ ʤʝˁʘ 

 

95. ʋʙʨʟʘˁʝ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ ʥʘ ʚʠʩʠʥʠR ʥʘʜ ʧʦʚʨʰʠʥʦʤ ɿʝʤˀʝ (Rʿ ʝ ʿʝʜʥʘʢʦ ʧʦʣʫʧʨʝʯʥʠʢʫ ɿʝʤˀʝ) ʫ 

ʦʜʥʦʩʫ ʥʘ ʫʙʨʟʘˁʝ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ ʿʝ: 

ʘ) 2 ʧʫʪʘ ʤʘˁʝ 

ʙ) 4 ʧʫʪʘ ʤʘˁʝ 

ʚ) ʜʚʘ ʧʫʪʘ ʚʝ˂ʝ 

ʛ) ʿʝʜʥʘʢʦ 

 

 

96. ʄʝʭʘʥʠʯʢʠ ʨʘʜ ʿʝ ʨʘʟʣʠʯʠʪ ʦʜ ʥʫʣʝ ʢʘʜʘ ʜʠʟʘʣʠʮʘ: 

ʘ) ʧʦʜʠʛʥʝ ʪʝʨʝʪ ʩʘ ʟʝʤˀʝ ʥʘ ʥʝʢʫ ʚʠʩʠʥʫ 

ʙ) ʜʨʞʠ ʪʝʨʝʪ ʥʘ ʦʜʨʝʹʝʥʦʿ ʚʠʩʠʥʠ 

ʚ ʧʦʜʠʞʝ ʪʝʨʝʪ ʜʦ ʥʝʢʝ ʚʠʩʠʥʝ ʧʘ ʩʝ ʩʧʫʩʪʠ ʥʘ ʟʝʤˀʫ 

ʛ) ʧʦʤʝʨʘ ʪʝʨʝʪ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʨʘʚʮʫ? 

 

97. ʊʝʨʝʪ ʩʝ ʧʦʜʠʞʝ ʧʦʤʦ˂ʫ ʢʦʥʦʧʮʘ ʧʨʝʙʘʯʝʥʦʛ ʧʨʝʢʦ ʢʦʪʫʨʘ. ʋ ʢʦʤ ʩʣʫʯʘʿʫ ʪʨʝʙʘ ʠʟʚʨʰʠʪʠ ʚʝ˂ʠ ʨʘʜ: 

ʘ) ʘʢʦ ʩʝ ʪʝʨʝʪ ʢʨʝ˂ʝ ʚʝ˂ʦʤ ʙʨʟʠʥʦʤ 

ʙ) ʘʢʦ ʩʝ ʪʝʨʝʪ ʢʨʝ˂ʝ ʢʦʥʩʪʘʥʪʥʠʤ ʫʙʨʟʘˁʝʤ 

ʚ) ʫ ʦʙʘ ʥʘʚʝʜʝʥʘ ʩʣʫʯʘʿʘ ʨʘʜ ʿʝ ʠʩʪʠ. 

 

98. ʄʘʪʝʨʠʿʘʣʥʘ ʪʘʯʢʘ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʢʨʫʛʫ. ɸʢʦ ʿʝ Fʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ ʢʦʿʘ ʥʘ ˁʫ ʜʝʣʫʿʝ, ʘ Aʨʘʜ 

ʪʝ ʩʠʣʝ, ʪʘʯʥʦ ʿʝ ʪʚʨʹʝˁʝ: 

ʘ) F = 0, A = 0 

ʙ) F = 0, A Í 0 

ʚ) F Í 0, A = 0 

ʛ) FÍ0, AÍ0 

 

99. ʂʦʥʟʝʨʚʘʪʠʚʥʝ ʩʠʣʝ ʩʫ: 

ʘ) ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʘ, ʝʣʘʩʪʠʯʥʘ ʠ ʩʠʣʘ ʪʨʝˁʘ 

ʙ) ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʘ, ʛʨʘʚʠʪʘʮʠʦʥʘ ʠ ʩʠʣʘ ʦʪʧʦʨʘ 

ʚ) ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʘ, ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ ʠ ʝʣʘʩʪʠʯʥʘ? 

 

100. ɿʘ ʢʦʿʝ ʩʫʜʘʨʝ ʚʘʞʠ ʟʘʢʦʥ ʦʜʨʞʘˁʘ ʠʤʧʫʣʩʘ: 

ʘ) ʩʘʤʦ ʟʘ ʝʣʘʩʪʠʯʥʝ 

ʙ) ʩʘʤʦ ʟʘ ʥʝʝʣʘʩʪʠʯʥʝ 

ʚ) ʟʘ ʩʚʝ ʩʫʜʘʨʝ 

 



101. ʅʘ˂ʠ ʧʦʣʫʧʨʝʯʥʠʢ ʜʠʩʢʘ ʢʦʿʠ ʨʦʪʠʨʘ ʦʢʦ ʩʚʦʿʝ ʦʩʝ ʘʢʦ ʿʝ ʣʠʥʠʿʩʢʘ ʙʨʟʠʥʘ ʪʘʯʢʝ ʥʘ ʧʝʨʠʬʝʨʠʿʠ ʜʠʩʢʘ 

2,5 ʧʫʪʘ ʚʝ˂ʘ ʦʜ ʣʠʥʠʿʩʢʝ ʙʨʟʠʥʝ ʪʘʯʢʝ ʢʦʿʘ ʿʝ ʟʘ 5 cm ʙʣʠʞʘ ʦʩʠ. 

 

102. ʄʦʣʝʢʫʣ ʤʘʩʝτȟφυϽρπ  kg ʣʝʪʠ ʧʨʝʤʘ ʟʠʜʫ ʩʫʜʘ, ʫ ʧʨʘʚʮʫ ʥʦʨʤʘʣʝ ʥʘ ʟʠʜ, ʙʨʟʠʥʦʤ 600 m/s. ʅʘ˂ʠ 

ʠʤʧʫʣʩ ʩʠʣʝ ʢʦʿʠ ʤʦʣʝʢʫʣ ʧʨʝʜʘ ʟʠʜʫ ʧʨʠ ʝʣʘʩʪʠʯʥʦʤ ʩʫʜʘʨʫ. 

 

103. ʏʦʚʝʢ ʤʘʩʝ m1= 60 kg ʪʨʯʠ ʙʨʟʠʥʦʤ v1=8 km/h, ʩʫʩʪʠʞʝ ʢʦʣʠʮʘ ʤʘʩʝ m2=80 kg ʢʦʿʘ ʩʝ ʢʨʝ˂ʫ ʙʨʟʠʥʦʤ 

v2=2,9 km/h ʠ ʫʩʢʘʯʝ ʥʘ ˁʠʭ. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ ˂ʝ ʩʝ ʢʨʝʪʘʪʠ ʢʦʣʠʮʘ ʧʦʩʣʝ ʪʦʛʘ? 

 

104. ʉʘʪʝʣʠʪ ʢʨʫʞʠ ʦʢʦ ɿʝʤˀʝ ʙʨʟʠʥʦʤ ʢʦʿʘ ʿʝ ʜʫʧʣʦ ʤʘˁʘ ʦʜ ʧʨʚʝ ʢʦʩʤʠʯʢʝ ʙʨʟʠʥʝ ʟʘ ɿʝʤˀʫ. ɺʠʩʠʥʘ 

ʩʘʪʝʣʠʪʘ ʠʟʨʘʞʝʥʘ ʫ R ʥʘʜ ʧʦʚʨʰʠʥʦʤ ɿʝʤˀʝ ʿʝ(Rʿ ʝ ʧʦʣʫʧʨʝʯʥʠʢ ɿʝʤˀʝ): 

 

105. ʍʦʨʠʟʦʥʪʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ ʙʨʟʠʥʝ ʪʝʣʘ ʙʘʯʝʥʦʛ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʨʘʚʮʫ ʩʘ ʚʠʩʠʥʝx, ʫʟ 

ʟʘʥʝʤʘʨʠʚʘˁʝ ʦʪʧʦʨʘ ʚʘʟʜʫʭʘ, ʫ ʪʦʢʫ ʚʨʝʤʝʥʘ: 

ʘ) ʨʘʩʪʝ 

ʙ) ʦʧʘʜʘ 

ʚ) ʥʝ ʤʝˁʘ ʩʝ 

 

106. ʋ ʨʝʬʝʨʝʥʪʥʦʤ ʩʠʩʪʝʤʫ ʚʝʟʘʥʦʤ ʟʘ ʨʠʥʛʠʰʧʠʣ ʢʦʿʠ ʨʦʪʠʨʘ ʨʘʚʥʦʤʝʨʥʦ ɳʫʪʥʦʚʠ ʟʘʢʦʥʠ ʤʝʭʘʥʠʢʝ 

ʘ) ʚʘʞʝ 

ʙ) ʥʝ ʚʘʞʝ 

 

107. ʉʘ ʚʨʭʘ ʪʦʨˁʘ ʿʝ ʧʫʰʪʝʥʦ ʪʝʣʦ ʜʘ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʙʝʟ ʧʦʯʝʪʥʝʙʨʟʠʥʝ (g= 10 m/s2). ɸʢʦ ʿʝ ʩʨʝʜˁʘ 

ʚʨʝʜʥʦʩʪ ʠʥʪʝʥʟʠʪʝʪʘ ʙʨʟʠʥʝ ʪʝʣʘ ʥʘ ʜʨʫʛʦʿ ʧʦʣʦʚʠʥʠ ʧʫʪʘ ʜʦ ʪʣʘ vsr=20 m/s, ʚʠʩʠʥʘ ʪʦʨʘˁʘ ʿʝ: 

 

108. ɺʝʰʪʘʯʢʠ ɿʝʤˀʠʥ ʩʘʪʝʣʠʪ ʩʝ ʢʨʝ˂ʝ ʧʦ ʩʪʘʮʠʦʥʘʨʥʦʿ ʢʨʫʞʥʦʿ ʦʨʙʠʪʠ ʥʘ ʚʠʩʠʥʠ R/6 ʠʟʥʘʜ ʧʦʚʨʰʠ 

ɿʝʤˀʝ, ʛʜʝ ʿʝR ʧʦʣʫʧʨʝʯʥʠʢ ɿʝʤˀʝ. ɸʢʦ ʿʝ ʛʨʘʚʠʪʘʮʠʦʥʦ ʫʙʨʟʘˁʝ ʥʘ ʧʦʚʨʰʠ ɿʝʤˀʝ gʠʥʪʝʥʟʠʪʝʪ ʙʨʟʠʥʝ 

ʩʘʪʝʣʠʪʘ ʿʝ: 

 

109. ʇʨʦʠʟʚʦʜ ʧʨʠʪʠʩʢʘ ʠ ʟʘʧʨʝʤʠʥʝ ʠʤʘ ʜʠʤʝʥʟʠʿʝ: 

ʘ) ʩʠʣʝ 

ʙ) ʠʤʧʫʣʩʘ 

ʚ) ʝʥʝʨʛʠʿʝ 

ʛ) ʛʫʩʪʠʥʝ 

ʜ) ʩʥʘʛʝ 

 

110. ʉʠʣʘ ʪʨʝˁʘ ʢʦʿʘ ʩʝ ʿʘʚˀʘ ʧʨʠ ʩʫʚʦʤ ʢʣʠʟʘˁʫ ʠʟʤʝʹʫ ʜʚʘ ʪʝʣʘ ʢʦʿʘ ʩʝ ʢʨʝ˂ʫ ʨʘʟʣʠʞʠʪʠʤ ʙʨʟʠʥʘʤʘ 

ʜʝʣʫʿʝ: 

ʘ) ʫ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

ʙ) ʫ ʧʨʘʚʮʫ ʫʧʨʘʚʥʦʤ ʥʘ ʧʨʘʚʘʮ ʙʨʟʠʥʝ ʚʝ˂ʝʛ ʠʥʪʝʥʟʠʪʝʪʘ 

ʚ) ʫ ʧʨʘʚʮʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ ʦʜ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

ʛ) ʫ ʧʨʘʚʮʫ ʫʧʨʘʚʥʦʤ ʥʘ ʧʨʘʚʮʝ ʢʨʝʪʘˁʘ ʦʙʘ ʪʝʣʘ 

ʜ) ʫ ʧʨʘʚʮʫ ʫʧʨʘʚʥʦʤ ʥʘ ʧʨʘʚʘʮ ʙʨʟʠʥʝ ʤʘˁʝʛ ʠʥʪʝʥʟʠʪʝʪʘ 

 

111. ʇʦʪʝʥʮʠʿʘʣ ʛʨʘʚʠʪʘʮʠʦʥʦʛ ʧʦˀʘ ʫ ʜʘʪʦʿ ʪʘʯʢʠ ʿʝʜʥʘʢ ʿʝ: 

ʘ) ʢʠʥʝʪʠʯʢʦʿ ʝʥʝʨʛʠʿʠ ʪʝʣʘ ʫ ʜʘʪʦʿ ʪʘʯʢʠ ʧʦˀʘ 

ʙ) ɹʨʦʿʥʦʿ ʚʨʝʜʥʦʩʪʠ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ ʢʦʿʫ ʙʠ ʫ ʪʦʿ ʪʘʯʢʠ ʧʦˀʘ ʠʤʘʣʦ ʪʝʣʦ ʤʘʣʠʭ ʜʠʤʝʥʟʠʿʘ 

ʿʝʜʠʥʠʯʥʝ ʤʘʩʝ 

ʚ) ʟʙʠʨʫ ʧʦʪʝʥʮʠʿʘʣʥʝ ʠ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʢʦʿʫ ʙʠ ʫ ʪʦʿ ʪʘʯʢʠ ʧʦˀʘ ʠʤʘʣʦ ʪʝʣʦ ʤʘʣʠʭ ʜʠʤʝʥʟʠʿʘ 

ʿʝʜʠʥʠʯʥʝ ʤʘʩʝ 

ʛ) ʢʦʣʠʯʥʠʢʫ ʛʨʘʚʠʪʘʮʠʦʥʝ ʩʠʣʝ ʠ ʤʘʩʝ ʪʝʣʘ ʫ ʜʘʪʦʿ ʪʘʯʢʠ ʧʦˀʘ 

ʜ) ʧʨʦʠʟʚʦʜʫ ʤʘʩʝ ʪʝʣʘ ʠ ʚʝʢʪʦʨʘ ʙʨʟʠʥʝ 

 

112. ɺʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʦʜ ʿʝʜʥʦʛ ʤʠʢʨʦʚʝʢʘ ʧʨʠʙʣʠʞʥʦ ʿʝ ʿʝʜʥʘʢ: 

ʘ) ʪʨʘʿʘˁʫ ʮʨʚʝʥʦʛ ʩʚʝʪʣʘ ʥʘ ʛʨʘʜʩʢʦʤ ʩʝʤʘʬʦʨʫ 

ʙ) ʿʝʜʥʦʤ ʰʢʦʣʩʢʦʤ ʯʘʩʫ 



ʚ) ʣʝʪˁʝʤ ʰʢʦʣʩʢʦʤ ʨʘʩʧʫʩʪʫ 

ʛ) ʧʘʫʟʠ ʠʟʤʝʹʫ ʰʢʦʣʩʢʠʭ ʯʘʩʦʚʘ 

ʜ) ʟʠʤʩʢʦʤ ʰʢʦʣʩʢʦʤ ʨʘʩʧʫʩʪʫ 

 

113. ʊʝʣʦ ʤʘʩʝ m=10 kg ʣʝʞʠ ʥʘ ʧʦʜʫ ʣʠʬʪʘ ʢʦʿʠ ʩʝ ʧʝˁʝ ʚʝʨʪʠʢʘʣʥʦ ʥʘʚʠʰʝ ʫʙʨʟʘˁʝʤ ʠʥʪʝʥʟʠʪʝʪʘ a=2 

m/s2. ʀʥʪʝʥʟʠʪʝʪ ʩʠʣʝ ʢʦʿʦʤ ʪʝʣʦ ʧʨʠʪʠʩʢʘ ʧʦʜ ʣʠʬʪʘ ʿʝ: 

 

114. ʋʛʘʦʥʘ ʙʨʟʠʥʘ ʨʦʪʘʮʠʿʝ ʤʘʣʝ ʢʘʟʘˀʢʝ ʯʘʩʦʚʥʠʢʘ ʿʝ: 

 

115. ʋʛʘʦʥʘ ʙʨʟʠʥʘ ʨʦʪʘʮʠʿʝ ʪʦʯʢʘ ʢʦʿʠ ʧʫʥ ʦʙʨʪ ʠʟʚʝʜʝ ʟʘ 1 ʩʝʢʫʥʜ: 

 

116. ɸʢʦ ʩʝ ʠʤʧʫʣʩ (ʢʦʣʠʯʠʥʘ ʢʨʝʪʘˁʘ) ʪʝʣʘ ʧʦʚʝ˂ʘ ʜʚʘ ʧʫʪʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʩʝ: 

ʘ) ʧʦʚʝ˂ʘ ʯʝʪʠʨʠ ʧʫʪʘ 

ʙ) ʩʤʘˁʠ ʜʚʘ ʧʫʪʘ 

ʚ) ʩʤʘˁʠ ʯʝʪʠʨʠ ʧʫʪʘ 

ʛ) ʧʦʚʝ˂ʘ ʜʚʘ ʧʫʪʘ 

ʜ) ʥʝ ʤʝˁʘ 

 

 

 

 

 

 

117. ʊʝʣʦ ɸ ʧʦʯʠˁʝ ʢʨʝʪʘˁʝ ʙʨʟʠʥʦʤ 2 m/s ʠ ʢʨʝ˂ʝ ʩʝ ʢʦʥʩʪʘʥʪʥʠʤ ʫʙʨʟʘˁʝʤa. ʇʦʩʣʝ 10 s ʠʟ ʠʩʪʝ ʪʘʯʢʝ 

ʧʦʯʠˁʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʪʝʣʦ ɹ ʙʨʟʠʥʦʤ 12 m/s ʠ ʠʩʪʠʤ ʫʙʨʟʘˁʝʤa. ʂʦʣʠʢʘ ʿʝ ʤʘʢʩʠʤʘʣʥʘ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘˁʘ ʘ 

ʧʨʠ ʢʦʿʦʿ ʪʝʣʦ ɹ ʤʦʞʝ ʜʦʩʪʠ˂ʠ ʪʝʣʦ ɸ? 

ʘ) a< 1 m/s2 

ʙ) a>1 m/s2 

ʚ) a<2 m/s2 

ʛ) a>2 m/s2 

 

118. ʉʘ ʟʝʤˀʝ ʿʝ ʙʘʯʝʥʦ ʪʝʣʦ ʙʨʟʠʥʦʤ 20 m/s ʧʦʜ ʫʛʣʦʤ 60Á ʧʨʝʤʘ ʭʦʨʠʟʦʥʪʫ. ʇʦʩʣʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ˂ʝ 

ʙʨʟʠʥʘ ʪʝʣʘ ʙʠʪʠ ʧʦʜ ʫʛʣʦʤ 45Á ʧʨʝʤʘ ʭʦʨʠʟʦʥʪʫ? 

 

119. ʅʘ ʢʦʿʦʿ ʚʠʩʠʥʠ ʠʟʥʘʜ ʧʦʚʨʰʠʥʝ ɿʝʤˀʝ ʿʝ ʫʙʨʟʘˁʝ ɿʝʤˀʠʥʝ ʪʝʞʝ 4 ʧʫʪʘ ʤʘˁʝ ʥʝʛʦ ʥʘ ʧʦʚʨʰʠʥʠ 

(ʚʠʩʠʥʫ ʠʟʨʘʟʠʪʠ ʫ ʧʦʣʫʧʨʝʯʥʠʮʠʤʘ ɿʝʤˀʝR)? 

 

120. ʅʘ ʭʦʨʠʟʦʥʪʘʣʥʦ ʧʦʩʪʘʚˀʝʥ ʚʘˀʘʢ, ʢʦʿʠ ʤʦʞʝ ʜʘ ʨʦʪʠʨʘ ʦʢʦ ʩʚʦʿʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʦʩʝ ʩʠʤʝʪʨʠʿʝ, 

ʥʘʤʦʪʘʥ ʿʝ ʣʘʢ ʥʝʠʩʪʝʛˀʠʚ ʢʦʥʘʮ, ʟʘ ʯʠʿʠ ʢʨʘʿ ʿʝ ʚʝʟʘʥ ʪʝʛ ʤʘʩʝ 0,5 kg. ʇʦʣʫʧʨʝʯʥʠʢ ʚʘˀʢʘ ʿʝ 20 cm ʘ 

ʤʦʤʝʥʪ ʠʥʝʨʮʠʿʝ 0,1 kgm2. ʋ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ ʪʝʛ ʩʝ ʜʨʞʠ ʥʘ ʚʠʩʠʥʠ 1 m ʦʜ ʧʦʜʘ, ʘ ʟʘʪʠʤ ʩʝ ʧʫʩʪʠ. 

ʅʘ˂ʠ ʚʨʝʤʝ ʟʘ ʢʦʿʝ ˂ʝ ʪʝʛ ʧʘʩʪʠ ʥʘ ʧʦʜ. 

 

121. ʍʦʤʦʛʝʥʘ ʢʫʛʣʘ ʢʦʪʨˀʘ ʩʝ ʙʝʟ ʢʣʠʟʘˁʘ ʧʦ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ ʙʨʟʠʥʦʤ 20 m/s. ʇʦʜʣʦʛʘ ʩʝ 

ʟʘʚʨʰʘʚʘ ʩʪʨʤʦʤ ʨʘʚʥʠ ʥʘʛʠʙʘ 30Á. ʅʘ˂ʠ ʨʘʩʪʦʿʘˁʝ ʢʦʿʝ ˂ʝ ʢʫʛʣʘ ʧʨʝ˂ʠ ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ. 

ʊʨʝˁʝ ʿʝ ʟʘʥʝʤʘʨˀʠʚʦ. 

 

122. ɿʘʢʦʥ ʧʨʘʚʦʣʠʥʠʿʩʢʦʛ ʢʨʝʪʘˁʘ ʤʘʪʝʨʠʿʘʣʥʝ ʪʘʯʢʝ ʄ ʿʝx = 4t ï 2t2. ʂʘʢʦ ʩʝ ʤʝˁʘ ʠʥʪʝʥʟʠʪʝʪ ʙʨʟʠʥʝ ʠ 

ʢʦʿʠ ʿʝ ʩʤʝʨ ʢʨʝʪʘˁʘ ʪʘʯʢʝ ʄ ʫ ʪʨʝʥʫʪʢʫ t = 1,5 s 

ʘ) ʩʤʘˁʫʿʝ ʩʝ, ʘ ʩʤʝʨ ʿʝ Ÿ 

ʙ) ʩʤʘˁʫʿʝ ʩʝ, ʘ ʩʤʝʨ ʿʝ Ÿ 

ʚ) ʨʘʩʪʝ, ʘ ʩʤʝʨ ʿʝ Ŷ 

ʛ) ʨʘʩʪʝ, ʘ ʩʤʝʨ ʿʝ Ŷ 

 

123. ɹʨʟʠʥʘ ʘʫʪʦʤʦʙʠʣʘ ʧʦʚʝ˂ʘʚʘ ʩʝ ʩʘ 10 m/s ʥʘ 20 m/s, ʦʜʥʦʩʥʦ ʩʘ 20 m/s ʥʘ 30 m/s ʟʘ ʠʩʪʦ ʚʨʝʤʝ. 

ʆʜʥʦʩ ʩʥʘʛʘ ʫ ʪʘ ʜʚʘ ʩʣʫʯʘʿʘ ʿʝ: 

ʘ) P1=P2 



ʙ) P1=0,6P2 

ʚ) P1=1,6P2 

ʛ) P1= 2P2 

 

124. ʋ ʥʝʧʦʢʨʝʪʥʦʤ ʯʘʤʮʫ, ʥʘ ʧʨʘʤʮʫ ʠ ʥʘ ʢʨʤʠ, ʩʝʜʝ ʜʚʘ ʯʦʚʝʢʘ ʿʝʜʥʘʢʠʭ ʤʘʩʘ. ɸʢʦ ʪʘ ʜʚʘ ʯʦʚʝʢʘ, 

ʢʨʝ˂ʫ˂ʠ ʩʝ ʠʩʪʦʚʨʝʤʝʥʦ ʥʘ ʯʘʤʮʫ ʟʘʤʝʥʝ ʤʝʩʪʘ, ʯʘʤʘʮ ˂ʝ ʩʝ ʧʦʤʝʨʠʪʠ: 

ʘ) ʥʘʧʨʝʜ 

ʙ) ʥʘʟʘʜ 

ʚ) ʦʩʪʘ˂ʝ ʥʝʧʦʢʨʝʪʘʥ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʉʈɽɼɳɽʐʂʆʃɽ 

2. ʈɸɿʈɽɼ 

 

 
1. ʆʜʨʝʜʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫʛʘʩʘʧʨʠ ʢʦʿʦʿ: 

ʘ)   ʩʨʝʜˁʘʢʚʘʜʨʘʪʥʘ ʙʨʟʠʥʘ ʤʦʣʝʢʫʣʘ ʚʦʜʦʥʠʢʘ ʿʝ ʚʝ˂ʘ ʦʜ ˁʠʭʦʚʝ ʥʘʿʚʝʨʦʚʘʪʥʠʿʝ  

       ʙʨʟʠʥʝ ʟʘ 400m/s. MH=2g/mol     

ʙ)ʬʫʥʢʮʠʿʘ ʨʘʩʧʦʜʝʣʝ ʤʦʣʝʢʫʣʘ ʠʤʘ ʤʘʢʩʠʤʫʤ ʧʨʠ ʙʨʟʠʥʠ 420m/s. MO=32g/mol . 

 

2. ɿʘʧʨʝʤʠʥʘʛʘʩʘ ʩʤʘˁʠ ʩʝ ʜʚʘ ʧʫʪʘ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝ˂ʘ ʪʨʠ ʧʫʪʘ. ʂʦʣʠʢʦ ʧʫʪʘ ʩʝ ʧʦʚʝ˂ʘʦ 

ʧʨʠʪʠʩʘʢʛʘʩʘ. ʄʘʩʘʛʘʩʘ ʿʝ ʩʪʘʣʥʘ. 

 

3. ʋ ʥʝʢʦʤ ʧʨʦʮʝʩʫ ʟʘʧʨʝʤʠʥʘʛʘʩʘ ʤʝˁʘ ʩʝ ʧʦ ʟʘʢʦʥʫ V =  a / p2 ,ʛʜʝ ʿʝ a ʢʦʥʩʪʘʥʪʘ, ʘ p ʧʨʠʪʠʩʘʢ. 

ʅʘʮʨʪʘʪʠ Pʊʜʠʿʘʛʨʘʤ ʪʦʛ ʧʨʦʮʝʩʘ             

 

4. ʇʦʚʨʰʠʥʘ ʢʣʠʧʘʮʠʣʠʥʜʨʠʯʥʦʛ ʰʧʨʠʮʘ ʟʘ ʠʥʝʢʮʠʿʝ ʿʝ 1cm2, a ʧʦʣʫʧʨʝʯʥʠʢ ʠʟʣʘʟʥʦʛ ʦʪʚʦʨʘ ʿʝ 0,2mm. 

ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ ʠʩʪʠʯʝ ʪʝʯʥʦʩʪ ʠʟ ʭʦʨʠʟʦʥʪʘʣʥʦ ʧʦʩʪʘʚˀʝʥʦʛ ʰʧʨʠʮʘ ʘʢʦ ʩʝ ʥʘ ˁʝʛʦʚ ʢʣʠʧ ʜʝʣʫʿʝ 

ʩʪʘʣʥʦʤ ʩʠʣʦʤ 7N?ʛʫʩʪʠʥʘʪʝʯʥʦʩʪʠ je 800kg/m3. 

 

5. Kʨʫʞʥʠ ʧʨʦʮʝʩ ʫ ʢʦʿʝʤ ʫʯʝʩʪʚʫʿʝ ʜʚʦʘʪʦʤʩʢʠʛʘʩ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʜʚʝ ʠʟʦʭʦʨʝ (V1=2m3ʠ 

V2=4m3)ʠ ʜʚʝ ʠʟʦʙʘʨʝ (p1=12kPa ʠp2=16kPa). ʋʢʫʧʘʥ ʨʘʜʛʘʩʘ ʫʮʠʢʣʫʩʫ ʿʝ ʧʦʟʠʪʠʚʘʥ. ʅʘʮʨʪʘʪʠ PV 

ʜʠʿʘʛʨʘʤ ʢʨʫʞʥʦʛ ʧʨʦʮʝʩʘ. ʅʘ˂ʠ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʢʦʿʫʛʘʩ ʧʨʠʤʘ ʦʜʛʨʝʿʘʯʘ, ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʢʦʿʫ 

ʧʨʝʜʘʿʝ ʭʣʘʜˁʘʢʫ ʠ ʩʪʝʧʝʥ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘʮʠʢʣʫʩʘ. 

 



6.ɻʘʩ ʤʘʩʝmʠ ʤʦʣʘʨʥʝ ʤʘʩʝ mʩʝ ʰʠʨʠ ʪʘʢʦ ʜʘ ʩʝ ʪʝʤʧʝʨʘʪʫʨʘ ʤʝˁʘ ʧʦ ʟʘʢʦʥʫ T = ap2,ʛʜʝ ʿʝ p ʧʨʠʪʠʩʘʢ, ʘ 

aʢʦʥʩʪʘʥʪʘ. ɼʘ ʣʠ ʛʘʩ ʧʨʠʤʘ ʠʣʠ ʦʪʧʫʰʪʘ ʪʦʧʣʦʪʫ ʫ ʦʚʦʤ ʧʨʦʮʝʩʫ? ʂʦʣʠʢʘ ʿʝ ʪʘ ʢʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʘʢʦ ʿʝ 

ʧʦʯʝʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ T1, ʘ ʢʨʘʿˁʘ T2? ʄʦʣʘʨʥʠ ʪʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪʛʘʩʘ ʧʨʠ ʢʦʥʩʪʘʥʪʥʦʿ ʟʘʧʨʝʤʠʥʠ ʿʝ Cv.  

 

7. ɼʚʘ ʤʘʣʘ ʪʝʣʘ, ʚʝʟʘʥʘ ʥʝʠʩʪʝʛˀʠʚʦʤ ʠʟʦʣʘʪʦʨʩʢʦʤ ʥʠʪʠ ʜʫʞʠʥʝ l, ʤʠʨʫʿʫ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʧʦʜʣʦʟʠ. 

ʅʘʝʣʝʢʪʨʠʩʘˁʝ ʩʚʘʢʦʛ ʪʝʣʘ ʿʝ q, a ʤʘʩʘm. ʅʠʪ ʩʝ ʧʨʝʛʦʨʠ ʠ ʪʝʣʘ ʧʦʯʠˁʫ ʜʘ ʩʝ ʢʨʝ˂ʫ ʧʦ ʧʦʜʣʦʟʠ. ʂʦʣʠʢʫ 

ʤʘʢʩʠʤʘʣʥʫ ʙʨʟʠʥʫ ˂ʝ ʜʦʩʪʠ˂ʠ ʘʢʦ ʿʝ ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ µ? 

 

8. ʅʘ ʜʥʫ ʩʫʜʘ, ʯʠʿʘ ʿʝ ʧʦʚʨʰʠʥʘ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘS1=10cm2, ʥʘʣʘʟʠ ʩʝ ʦʪʚʦʨ ʧʦʚʨʰʠʥʝ ʧʦʧʨʝʯʥʦʛ 

ʧʨʝʩʝʢʘ S2=1cm2.ʋ ʧʦʩʫʜʫ ʿʝ ʫʩʫʪʘ ʚʦʜʘ ʜʦ ʚʠʩʠʥʝH=1m.ɿʘ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ˂ʝ ʩʚʘ ʚʦʜʘ ʠʩʪʝ˂ʠ ʠʟ 

ʧʦʩʫʜʝ? 

 

9.ʅʘ˂ʠʛʫʩʪʠʥʫʛʘʩʥʝ ʩʤʝʰʝ ʢʦʿʘ ʩʘʜʨʞʠ 4g ʚʦʜʦʥʠʢʘ ʠ 32g ʢʠʩʝʦʥʠʢʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 280ʂ ʠ ʧʨʠʪʠʩʢʫ 

105 ʈʘ. 

 

10. ʋʮʠʣʠʥʜʨʠʯʥʦʤ ʩʫʜʫ, ʧʦʜ ʣʘʢʠʤ ʧʦʢʨʝʪʥʠʤ ʢʣʠʧʦʤ, ʥʘʣʘʟʠ ʩʝ ʟʘʩʠ˂ʝʥʘ ʚʦʜʝʥʘ ʧʘʨʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʊ. ʂʦʣʠʢʘ ʤʘʩʘ ʧʘʨʝ ʩʝ ʢʦʥʜʝʥʟʫʿʝ ʧʨʠ ʠʟʦʙʘʨʩʢʦʤ ʩʘʙʠʿʘˁʫ, ʘʢʦ ʩʝ ʧʨʠ ʪʦʤ ʠʟʚʨʰʠ ʨʘʜ ɸ? 

 

11.ʅʘ˂ʠ ʝʢʚʠʚʘʣʝʥʪʥʠʢʘʧʘʮʠʪʝʪ ʠʟʤʝʹʫ ʪʘʯʘʢʘ ɸ ʠ ɹ ʩʠʩʪʝʤʘ ʧʨʠʢʘʟʘʥʦʛ ʥʘ ʩʣʠʮʠ. 

 

 

 

 

 

 

12.ʉʨʝʜˁʘ ʙʨʟʠʥʘ ʤʦʣʝʢʫʣʘ ʢʠʩʝʦʥʠʢʘ ʥʘ ʩʦʙʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʿʝ ʥʘʿʧʨʠʙʣʠʞʥʠʿʘ ʙʨʟʠʥʠ: 

ʘ) ʯʦʚʝʢʦʚʦʛ ʭʦʜʘ 

ʙ) ʘʫʪʦʤʦʙʠʣʘ 

ʚ) ʩʚʝʪʣʦʩʪʠ 

ʛ) ʩʫʧʝʨʩʦʥʠʯʥʦʛ ʘʚʠʦʥʘ 

 

13. ʀʟʦʭʦʨʩʢʠ ʧʨʦʮʝʩ ʟʘ ʠʜʝʘʣʘʥʛʘʩ ʩʝ ʤʦʞʝʛʨʘʬʠʯʢʠ ʧʨʝʜʩʪʘʚʠʪʠ ʧʨʘʚʦʤ ʣʠʥʠʿʦʤ: 

ʘ) ʩʘʤʦ ʥʘ p-Tʜʠʿʘʛʨʘʤʫ; 

ʙ) ʩʘʤʦ ʥʘp-Vʠ p-T ʜʠʿʘʛʨʘʤʠʤʘ; 

ʚ) ʩʘʤʦ ʥʘV-T ʜʠʿʘʛʨʘʤʫ; 

ʛ) ʥʘp-T, p-Vʠ V-T ʜʠʿʘʛʨʘʤʠʤʘ. 

 

14.ʂʦʿʠ ʦʜ ʥʘʚʝʜʝʥʠʭ ʧʨʦʮʝʩʘ ʿʝ ʨʝʚʝʨʟʠʙʠʣʘʥ: 

ʘ) ʧʘˀʝˁʝ ʰʠʙʠʮʝ, 

ʙ) ʤʘʣʦ ʠʩʪʝʟʘˁʝ ʝʣʘʩʪʠʯʥʝ ʦʧʨʫʛʝ, 

ʚ) ʧʨʞʝˁʝ ʿʘʿʝʪʘ, 

ʛ) ʢʫʚʘˁʝ ʨʠʙˀʝ ʯʦʨʙʝ? 

 

15.ʂʘʧ ʞʠʚʝ ʜʦʙʠʿʝ ʩʝ ʩʪʘʧʘˁʝʤ ʜʚʝ ʿʝʜʥʘʢʝ ʢʘʧʠ ʧʦʣʫʧʨʝʯʥʠʢʘ 1mm. ɿʘ ʢʦʣʠʢʦ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʝ˂ʝ 

ʢʘʧʠ ʚʠʰʘ ʦʜ ʪʝʤʧʝʨʘʪʫʨʝ ʤʘˁʠʭ ʢʘʧʠ? ʂʦʝʬʠʮʠʿʝʥʪ ʧʦʚʨʰʠʥʩʢʦʛ ʥʘʧʦʥʘ ʞʠʚʝ ʿʝ ʦ,5N/m,ʛʫʩʪʠʥʘ 

13600kg/m3, ʘ ʩʧʝʮʠʬʠʯʥʘ ʪʦʧʣʦʪʘ 138J/kgK. ʉʤʘʪʨʘʪʠ ʜʘ ʿʝ ʧʨʦʮʝʩ ʘʜʠʿʘʙʘʪʩʢʠ. 

 

16. ʅʘʝʣʝʢʪʨʠʩʘʥʠ ʢʦʥʜʝʥʟʘʪʦʨ ʢʘʧʘʮʠʪʝʪʘ s ʚʝʞʝ ʩʝ ʥʘ ʢʨʘʿʝʚʝ ʧʨʦʚʦʜʥʠʢʘ ʧʨʦʤʝʥˀʠʚʦʛ ʦʪʧʦʨʘ. 

ʆʜʨʝʜʠʪʠ ʢʘʢʦ ʩʝ ʤʝˁʘ ʦʪʧʦʨ ʩʘ ʚʨʝʤʝʥʦʤ, ʘʢʦ ʿʝ ˁʝʛʦʚʘ ʧʦʯʝʪʥʘ ʚʨʝʜʥʦʩʪ R0, ʘ ʿʘʯʠʥʘ ʩʪʨʫʿʝ ʢʨʦʟ 

ʧʨʦʚʦʜʥʠʢ ʩʝ ʦʜʨʞʘʚʘ ʢʦʥʩʪʘʥʪʥʦʤ ʟʘ ʩʚʝ ʚʨʝʤʝ ʧʨʘʞˁʝˁʘ ʢʦʥʜʝʥʟʘʪʦʨʘ. 

 

17.ʋ ʟʘʪʚʦʨʝʥʦʿ ʠ ʪʦʧʣʦʪʥʦ ʠʟʦʣʦʚʘʥʦʿ ʧʦʩʫʜʠ ʟʘʧʨʝʤʠʥʝ V=25l ʫ ʢʦʿʦʿ ʩʝʥʘʣʘʟʠ ʭʝʣʠʿʫʤ, ʥʘʣʘʟʠ ʩʝ ʠ 

ʢʦʤʘʜʠ˂ ʣʝʜʘ ʤʘʩʝ m=1,2g. ɿʘ ʢʦʣʠʢʦ ʝ˂ʩʝ ʧʨʦʤʝʥʠʪʠ ʧʨʠʪʠʩʘʢ ʭʝʣʠʿʫʤʘ ʫ ʧʦʩʫʜʠ ʫʩʣʝʜ ʪʦʧˀʝˁʘ ʣʝʜʘ? 

 s  ʕ

1˿ 2˿ 3˿ 



ʃʘʪʝʥʪʥʘʪʦʧʣʦʪʘ ʪʦʧˀʝˁʘ ʣʝʜʘ ʠʟʥʦʩʠ ɚ=3,3·105J/kg, ʘ ʤʦʣʘʨʥʠ ʪʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪ ʭʝʣʠʿʫʤʘ ʧʨʠ 

ʠʟʦʭʦʨʩʢʦʤ ʧʨʦʮʝʩʫ CV=3/2R. 

 

18.ɱʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʫ ʢʦʥʜʝʥʟʘʪʦʨʫ ʿʝ: 

ʘ) ˒  

ʙ) Ὁ ὟὨ 

ʚ) Ὁ  

ʛ) Ὁ  

 

19. ʈʘʜʛʘʩʘ ʫ ʧʨʦʠʟʚʦˀʥʦʤ ʧʨʦʮʝʩʫ ʿʝʜʥʘʢ ʿʝ: 

ʘ) ʧʨʦʠʟʚʦʜʫ ʧʨʠʪʠʩʢʘ ʠ ʪʝʤʧʝʨʘʪʫʨʝ; 

ʙ) ʧʦʚʨʰʠʥʠ ʥʘ p-Vʜʠʿʘʛʨʘʤʫ; 

ʚ) ʟʙʠʨʫ ʫʢʫʧʥʝ ʢʦʣʠʯʠʥʝ ʪʦʧʣʦʪʝ ʠ ʫʥʫʪʨʘʰˁʝ ʝʥʝʨʛʠʿʝ; 

ʛ) ʫʥʫʪʨʘʰˁʦʿ ʝʥʝʨʛʠʿʠ; 

 

20.ɿʘʦʢʨʫʞʠʪʠ ʠʩʧʨʘʚʘʥ ʠʩʢʘʟ: 

ʘ) ɸʤʧʝʨʤʝʪʘʨ ʩʝ ʫ ʩʪʨʫʿʥʦ ʢʦʣʦ ʚʝʟʫʿʝ ʧʘʨʘʣʝʣʥʦ, ʘ ʚʦʣʪʤʝʪʘʨ ʨʝʜʥʦ. 

ʙ) ɸʤʧʝʨʤʝʪʘʨ ʠ ʚʦʣʪʤʝʪʘʨ ʩʝ ʫ ʩʪʨʫʿʥʦ ʢʦʣʦ ʚʝʟʫʿʫ ʨʝʜʥʦ. 

ʚ) ɸʤʧʝʨʤʝʪʘʨ ʩʝ ʫ ʩʪʨʫʿʥʦ ʢʦʣʦ ʚʝʟʫʿʝ ʨʝʜʥʦ, ʘ ʚʦʣʪʤʝʪʘʨ ʧʘʨʘʣʝʣʥʦ. 

ʛ) ɸʤʧʝʨʤʝʪʘʨ ʠ ʚʦʣʪʤʝʪʘʨ ʩʝ ʫ ʩʪʨʫʿʥʦ ʢʦʣʦ ʚʝʟʫʿʫ ʧʘʨʘʣʝʣʥʦ. 

 

21. ʊʨʠ ʿʝʜʥʘʢʘ ʧʦʟʠʪʠʚʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ q ʩʫ ʫ ʪʝʤʝʥʠʤʘ 

ʿʝʜʥʘʢʦʩʪʨʘʥʠʯʥʦʛ ʪʨʦʫʛʣʘ. ʂʘʢʚʦ ʠ ʢʦʣʠʢʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ Q ʪʨʝʙʘ 

ʧʦʩʪʘʚʠʪʠ ʫ ʪʝʞʠʰʪʝ ʪʨʦʫʛʣʘ ʜʘ ʙʠ ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ ʥʘ ʩʚʘʢʦ 

ʦʧʪʝʨʝ˂ʝˁʝ ʙʠʣʘ ʿʝʜʥʘʢʘ ʥʫʣʠ?  

 

 

 

22. ɱʝʜʥʘ ʝʣʝʢʪʨʦʜʘ ʨʘʚʥʦʛ ʚʘʟʜʫʰʥʦʛ ʢʦʥʜʝʥʟʘʪʦʨʘ ʧʦʚʨʰʠʥʝ S = 100 cm2 ʿʝ ʫʯʚʨʰ˂ʝʥʘ, ʜʦʢ 

ʿʝ ʜʨʫʛʘ ʦʢʘʯʝʥʘ ʦ ʦʧʨʫʛʫ ʢʦʥʩʪʘʥʪʝ k = 11,275 N/m. ʂʘʜʘ ʿʝ ʢʦʥʜʝʥʟʘʪʦʨ ʥʝʦʧʪʝʨʝ˂ʝʥ, ʨʘʩʪʦʿʘˁʝ 

ʠʟʤʝʹʫ ˁʝʛʦʚʠʭ ʝʣʝʢʪʨʦʜʘ ʿʝ d = 2 mm. ʂʘʜʘ ʩʝ ʢʦʥʜʝʥʟʘʪʦʨ ʧʨʠʢˀʫʯʠ ʥʘ ʠʟʚʦʨ ʥʘʧʦʥʘ U, ʦʧʨʫʛʘ 

˂ʝ ʩʝ ʠʩʪʝʛʥʫʪʠ ʟʘ x = 0,3 mm. ʆʜʨʝʜʠʪʠ ʥʘʧʦʥ ʠʟʚʦʨʘ U. ɽʬʝʢʘʪ ʢʨʘʿʝʚʘ ʟʘʥʝʤʘʨʠʪʠ.  

 

23. ʂʨʦʟʛʣʠʮʝʨʠʥʛʫʩʪʠʥʝ ɟ = 1240 kg/m3 ʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʚʠʩʢʦʟʥʦʩʪʠ ɖ = 0,8 Ns/m2 ʩʝ ʢʨʝ˂ʫ 

ʜʚʝ ʢʫʛʣʠʮʝ: ʧʨʚʘ ʦʜʛʚʦʞʹʘʛʫʩʪʠʥʝ ɟ1 = 7800 kg/m3 ʠ ʧʦʣʫʧʨʝʯʥʠʢʘ r1 = 5 mm, ʘ ʜʨʫʛʘ ʦʜ 

ʘʣʫʤʠʥʠʿʫʤʘʛʫʩʪʠʥʝ ɟ2 = 2700 kg/m3 ʠ ʥʝʧʦʟʥʘʪʦʛ ʧʦʣʫʧʨʝʯʥʠʢʘ r2. ʆʜʨʝʜʠʪʠ r2 ʘʢʦ ʩʝ ʟʥʘ ʜʘ ʜʫʛʦʥʘʢʦʥ 

ʧʦʯʝʪʢʘ ˁʠʭʦʚʦʛ ʢʨʝʪʘˁʘ ʠʩʪʠ ʧʫʪ s = 1 m ʜʨʫʛʘ ʢʫʛʣʠʮʘ ʧʨʝʣʘʟʠ ʟʘ ʚʨʝʤʝ ȹt = 1 s ʩʧʦʨʠʿʝʦʜ ʧʨʚʝ. 

 

24.  ʂʦʣʠʢʘ ʿʝ ʟʘʧʨʝʤʠʥʘ 0,2 mola ʘʟʦʪʘ ʧʨʠ ʩʪʘʥʜʘʨʜʥʠʤ ʫʩʣʦʚʠʤʘ? 

ʘ) 4,48 m3 

ʙ) 4,48 dm3 

ʚ) 4,48 cm3 

 

25. ʊʝʯʥʦʩʪ ʧʨʦʪʠʯʝ ʢʨʦʟʮʝʚ ʢʨʫʞʥʦʛ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ. ʇʨʠʣʠʢʦʤ ʧʨʝʣʘʩʢʘ ʠʟ ʜʝʣʘʮʝʚʠ ʩʘ 

ʧʦʣʫʧʨʝʯʥʠʢʦʤ r ʫ ʜʝʦʮʝʚʠ ʩʘ ʧʦʣʫʧʨʝʯʥʠʢʦʤ 2r ʙʨʟʠʥʘ ʧʨʦʪʠʮʘˁʘ ʪʝʯʥʦʩʪʠ ʩʝ: 

ʘ) ʩʤʘˁʫʿʝ 2 ʧʫʪʘ 

ʙ) ʧʦʚʝ˂ʘʚʘ 2 ʧʫʪʘ 

ʚ) ʩʤʘˁʫʿʝ 4 ʧʫʪʘ. 

 

26. ʂʦʣʠʢʠ ʿʝ ʩʪʝʧʝʥ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ ʤʘʰʠʥʝ ʢʦʿʦʿ ʿʝ ʧʦʪʨʝʙʥʦ ʜʦʚʝʩʪʠ ʢʦʣʠʯʠʥʫ ʝʥʝʨʛʠʿʝ ʦʜ 

1,5kJ ʜʘ ʙʠ ʪʝʣʦ ʤʘʩʝ 10kg ʧʦʜʠʛʣʘ ʥʘ ʚʠʩʠʥʫ ʦʜ 10m? 

ʘ) ʧʨʠʙʣʠʞʥʦ 0,67 



ʙ) ʧʨʠʙʣʠʞʥʦ 1,5 

ʚ) ʧʨʠʙʣʠʞʥʦ 0,4 

 

27. ʋ ʩʫʜʫ ʟʘʧʨʝʤʠʥʝ 1 l ʥʘʣʘʟʠ ʩʝ 2,8 g ʘʟʦʪʘ ʟʘʛʨʝʿʘʥʦʛ ʜʦ ʪʝʤʧʝʨʘʪʫʨʝ1500 K . ʇʨʠ ʪʦʿ ʪʝʤʧʝʨʘʪʫʨʠ 30 

ʤʦʣʝʢʫʣʘ ʚʘʟʜʫʭʘ ʿʝ ʜʠʩʦʩʦʚʘʥʦ ʫ ʘʪʦʤʝ. ʆʜʨʝʜʠʪʠ ʧʨʠʪʠʩʘʢʛʘʩʘ ʫ ʩʫʜʫ. 

 

28. ɿʘʪʚʦʨʝʥʠ ʚʝʨʪʠʢʘʣʥʠʮʠʣʠʥʜʨʠʯʥʠ ʩʫʜ ʧʦʜʝˀʝʥ ʿʝ ʧʦʢʨʝʪʥʠʤ ʢʣʠʧʦʤ ʥʘ ʜʚʘ ʜʝʣʘ ʫ ʢʦʿʠʤʘ ʩʝ ʥʘʣʘʟʝ 

ʿʝʜʥʘʢʝ ʤʘʩʝʛʘʩʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ t .  ʋ ʨʘʚʥʦʪʝʞʥʦʤ ʩʪʘˁʫ ʟʘʧʨʝʤʠʥʘ ʜʝʣʘ ʠʩʧʦʜ ʢʣʠʧʘ ʿʝ ʪʨʠ ʧʫʪʘ ʤʘˁʘ 

ʦʜ ʟʘʧʨʝʤʠʥʝ ʠʟʥʘʜ ʢʣʠʧʘ. ʂʘʢʘʚ ˂ʝ ʙʠʪʠ ʦʜʥʦʩ ʟʘʧʨʝʤʠʥʘ ʠʟʥʘʜ ʠ ʠʩʧʦʜ ʢʣʠʧʘ ʘʢʦ ʩʝ ʪʝʤʧʝʨʘʪʫʨʘ 

ʫʪʨʦʩʪʨʫʯʠ. 

 

29. ʆʪʚʦʨʝʥʠ ʰʠʨʦʢʠʮʠʣʠʥʜʨʠʯʥʠ ʩʫʜ ʥʘʧʫˁʝʥ ʿʝ ʜʦ ʚʠʩʠʥʝ H ʚʦʜʦʤ. ʅʘ ʢʦʿʦʿ ʚʠʩʠʥʠ ʦʜ ʜʥʘ ʩʫʜʘ ʪʨʝʙʘ 

ʧʨʦʙʫʰʠʪʠ ʤʘʣʠ ʦʪʚʦʨ ʢʘʢʦ ʙʠ ʜʦʤʝʪ ʤʣʘʟʘ ʚʦʜʝ ʙʠʦ ʤʘʢʩʠʤʘʣʘʥ? 

 

30. ɸʟʦʪ ʤʘʩʝ 2 g ʠ ʪʝʤʧʝʨʘʪʫʨʝ 300 K ʘʜʠʿʘʙʘʪʩʢʠ ʩʝ ʩʘʙʠʿʘ ʜʦ 10 ʧʫʪʘ ʤʘˁʝ ʟʘʧʨʝʤʠʥʝ. 

ʆʜʨʝʜʠʪʠ ʨʘʜ ʠʟʚʨʰʝʥ ʫ ʦʚʦʤ ʧʨʦʮʝʩʫ. 

 

31. ʊʨʠ ʤʦʣʘʛʘʩʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 273 K ʠʟʦʪʝʨʤʩʢʠ ʩʝ ʰʠʨʝ ʜʦʢ ʠʤ ʩʝ ʟʘʧʨʝʤʠʥʘ ʥʝ ʧʦʚʝ˂ʘ  

5 ʧʫʪʘ, ʘ ʟʘʪʠʤ ʩʝ ʠʟʦʭʦʨʩʢʠ ʟʘʛʨʝʚʘʿʫ ʜʦ ʧʦʯʝʪʥʦʛ ʧʨʠʪʠʩʢʘ. ʋ ʪʦʢʫʮʝʣʦʛ ʧʨʦʮʝʩʘʛʘʩ ʿʝ ʧʨʠʤʠʦ 80 kJ 

ʪʦʧʣʦʪʝ. ʆʜʨʝʜʠʪʠ ʝʢʩʧʦʥʝʥʪ ʘʜʠʿʘʙaʪʝʛʘʩʘ. 

 

32. ʆʜʨʝʜʠʪʠ ʩʪʝʧʝʥ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ ʂʘʨʥʦʦʚʦʛʮʠʢʣʫʩʘ ʘʢʦ ʩʝ ʧʨʠ ʘʜʠʿʘʙʘʪʩʢʦʤ ʰʠʨʝˁʫ 

ʟʘʧʨʝʤʠʥʘʛʘʩʘ ʫʜʚʦʩʪʨʫʯʠ. ʈʘʜʥʦ ʪʝʣʦ ʿʝ ʜʚʦʘʪʦʤʩʢʠʛʘʩ. 

 

33. ʄʝʩʠʥʛʘʥʘ ʩʢʘʣʘ ʞʠʚʠʥʦʛ ʙʘʨʦʤʝʪʨʘ ʙʘʞʜʘʨʝʥʘ ʿʝ ʥʘ 0°C. ʂʘʜʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ 18°C ʙʘʨʦʤʝʪʘʨ 

ʧʦʢʘʟʫʿʝ ʧʨʠʪʠʩʘʢ 760 mmHg. ʂʦʣʠʢʠ ʿʝ ʪʘʜʘ ʩʪʚʘʨʥʠ ʧʨʠʪʠʩʘʢ (ʫ mmHg)? ʂʦʝʬʠʮʠʿʝʥʪ ʣʠʥʝʘʨʥʦʛ 

ʰʠʨʝˁʘ ʤʝʩʠʥʛʘ ʿʝ 1,9·10-5K-1, ʘ ʟʘʧʨʝʤʠʥʩʢʦʛ ʰʠʨʝˁʘ ʞʠʚʝ 1,8·10-4K-1. 

 

34. ɼʫʞʠʥʘ ʙʘʢʘʨʥʦʛ ʰʪʘʧʘ ʿʝ 2 m, ʘ ʧʦʚʨʰʠʥʘ ˁʝʛʦʚʦʛ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʿʝ 2 mm2. ʂʦʣʠʢʘ ˂ʝ ʙʠʪʠ 

ʨʝʣʘʪʠʚʥʘ ʧʨʦʤʝʥʘ ʜʫʞʠʥʝ ʰʪʘʧʘ ʘʢʦ ʩʝ ʟʘ ˁʝʛʦʚʦ ʠʩʪʝʟʘˁʝ ʠʟʚʨʰʠ ʨʘʜ 0,24 J.  

ɱʫʥʛʦʚ ʤʦʜʝʣ ʝʣʘʩʪʠʯʥʦʩʪʠ ʙʘʢʨʘ ʠʟʥʦʩʠ 1011 N/m2. 

 

35. ʋ ʪʝʯʥʦʩʪʠ ʢʦʝʬʠʮʠʿʝʥʪʘ ʧʦʚʨʰʠʥʩʢʦʛ ʥʘʧʦʥʘ ɔʥʘʣʘʟʠ ʩʝ ʚʘʟʜʫʰʥʠ ʤʝʭʫʨ ʧʦʣʫʧʨʝʯʥʠʢʘ r. ʂʦʣʠʢʘ ʿʝ 

ʨʘʟʣʠʢʘ ʧʨʠʪʠʩʢʘ ʫ ʤʝʭʫʨʫ ʠ ʚʘʥ ˁʝʛʘ? 

 

36. ʋ ʢʘʣʦʨʠʤʝʪʨʫ ʟʘʥʝʤʘʨˀʠʚʦʛ ʪʦʧʣʦʪʥʦʛ ʢʘʧʘʮʠʪʝʪʘ ʥʘʣʘʟʠ ʩʝ 400 g ʚʦʜʝ ʪʝʤʧʝʨʘʪʫʨʝ 5°C. ʂʦʣʠʢʘ ʩʝ 

ʪʝʤʧʝʨʘʪʫʨʘ ʫʩʧʦʩʪʘʚʠ ʘʢʦ ʩʝ ʜʦʜʘ ʿʦʰ 200 g ʚʦʜʝ ʪʝʤʧʝʨʘʪʫʨʝ 10°C ʠ 400 g ʣʝʜʘ ʪʝʤʧʝʨʘʪʫʨʘ -60°C? 

ʊʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪ ʚʦʜʝ ʿʝ cv= 4,2kJ/kgK, ʪʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪ ʣʝʜʘ  

cl= 2,1 kJ/kgK,ʘ ʩʧʝʮʠʬʠʯʥʘ ʪʦʧʣʦʪʘ ʪʦʧˀʝˁʘ ʣʝʜʘ  ɚ = 2,26 MJ/kg. 

 

37. ʇʨʠ ʿʘʯʠʥʠ ʩʪʨʫʿʝ 3 A ʫ ʩʧʦˀʘʰˁʝʤ ʜʝʣʫ ʢʦʣʘ ʘʢʫʤʫʣʘʪʦʨʘ ʨʘʟʚʠʿʘ ʩʝ ʩʥʘʛʘ 18 W , ʘ ʧʨʠ ʿʘʯʠʥʠ ʩʪʨʿʝ 

1 A ʩʥʘʛʘ ʿʝ 10 W . ʀʟʨʘʯʫʥʘʿʪʝ ʫʥʫʪʨʘʰˁʠ ʦʪʧʦʨ ʘʢʫʤʫʣʘʪʦʨʘ. 

 

38. ʀʟʤʝʹʫ ʜʚʝ ʧʘʨʘʣʝʣʥʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʧʣʦʯʝ ʥʘʪʦʧˀʝʥʝ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʦ ʫˀʝ, ʣʝʙʜʠ ʧʦʟʠʪʠʚʥʦ 

ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʢʫʛʣʠʮʘ ʤʘʩʝ 0,1 g, ʥʘʧʨʘʚˀʝʥʘ ʦʜ ʣʝʛʫʨʝʛʫʩʪʠʥʝ 3,2 g/cm3. ʇʣʦʯʝ ʩʫ ʥʘ ʨʘʩʪʦʿʘˁʫ 5 mm ʠ 

ʠʟʤʝʹʫ ˁʠʭ ʿʝ ʥʘʧʦʥ 1500 V. ʆʜʨʝʜʠʪʠ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʫʛʣʠʮʝ. 

(g = 9,81 m/s2) 

 

39. ʏʝʢʠ˂ ʤʘʩʝ 12 kg ʧʘʜʘ ʩʘ ʚʠʩʠʥʝ 1,5 m ʥʘʛʚʦʟʜʝʥʫ ʧʣʦʯʫ ʤʘʩʝ 0,2 kg ʧʦʩʪʘʚˀʝʥʫ ʥʘ ʥʘʢʦʚʘˁ. 

ʆʜʨʝʜʠʪʠ ʟʘ ʢʦʣʠʢʦ ˂ʝ ʩʝ ʧʦʚʝ˂ʘʪʠ ʪʝʤʧʝʨʘʪʫʨʘʛʚʦʟʜʝʥʝ ʧʣʦʯʝ ʥʘʢʦʥ 50 ʫʜʘʨʘʮʘ ʯʝʢʠ˂ʘ ʩʘ ʠʩʪʝ ʚʠʩʠʥʝ. 

ʉʤʘʪʨʘʪʠ ʜʘ ʩʝ ʩʘʤʦ 40 ʧʨʦʮʝʥʘʪʘ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʯʝʣʠʢʘ ʠʩʢʦʨʠʩʪʠ ʟʘ ʟʘʛʨʝʚʘˁʝ ʧʣʦʯʝ. ʋʟʝʪʠ ʜʘ ʿʝ 

ʩʧʝʮʠʬʠʯʥʘ ʪʦʧʣʦʪʘʛʚʦʞ́ʘ 460 J/kgK. 

 

40. ɼʚʦʘʪʦʤʩʢʠ ʠʜʝʘʣʥʠʛʘʩ ʠʤʘ ʧʨʠʪʠʩʘʢ p ʠ ʟʘʧʨʝʤʠʥʫ V. ʅʘʜ ʦʚʠʤʛʘʩʦʤ ʩʝ ʠʟʚʨʰʠ ʧʨʦʮʝʩ ʢʦʿʠ ʩʝ ʥʘ 

pV ʜʠʿʘʛʨʘʤʫ ʤʦʞʝ ʧʨʠʢʘʟʘʪʠ ʧʦʤʦ˂ʫ ʧʨʘʚʝ ʣʠʥʠʿʝ, ʪʘʢʦ ʜʘ ʥʘ ʢʨʘʿʫʛʘʩ ʠʤʘ ʜʚʦʩʪʨʫʢʦ ʚʝ˂ʠ ʧʨʠʪʠʩʘʢ ʠ 

ʟʘʫʟʠʤʘ ʜʚʦʩʪʨʫʢʦ ʚʝ˂ʫ ʟʘʧʨʝʤʠʥʫ. ʆʜʨʝʜʠʪʝ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʢʦʿʫʛʘʩ ʧʨʠʤʠ ʪʦʢʦʤ ʦʚʦʛ ʧʨʦʮʝʩʘ. 



 

41. ʇʨʠ ʠʟʦʙʘʨʩʢʦʤ ʧʨʦʮʝʩʫ (ʥʘ ʧʨʠʪʠʩʢʫ ʦʜ p = 30 kPa) ʟʘʧʨʤʠʥʘʛʘʩʘ ʩʝ ʩʤʘˁʠʣʘ ʩʘ 

8·10-3m3 ʥʘ 3·10-3m3. ʇʨʠ ʦʚʦʤ ʧʨʦʮʝʩʫʛʘʩ ʿʝ ʧʨʝʜʘʦ ʦʢʦʣʠʥʠ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʦʜ 400 J. ʂʦʣʠʢʘ ʿʝ 

ʧʨʦʤʝʥʘ ʫʥʫʪʨʘh ˁʝ ʝʥʝʨʛʠʿʝʛʘʩʘ? 

 

42. ɱʝʜʘʥ ʤʦʣ ʥʝʢʦʛ ʠʜʝʘʣʥʦʛʛʘʩʘ ʠʟʦʙʘʨʥʦ ʩʝ ʟʘʛʨʝʿʝ ʟʘ 72 K ʧʨʠ ʯʝʤʫ ʤʫ ʿʝ ʜʦʚʝʜʝʥʘ ʪʦʧʣʦʪʘ 60,1 kJ. 

ʀʟʨʘʯʫʥʘʿʪʝ ʚʨʝʜʥʦʩʪ ʢʦʝʬʠʮʠʿʝʥʪʘ ɔ = Cp/ Cv  ʋʟʤʠʪʝ ʜʘ ʿʝ ʫʥʠʚʝʨʟʘʣʥʘʛʘʩʥʘ ʢʦʥʩʪʘʥʪʘ R= 8,33 J/molK. 

 

43.ʋ ʚʘʟʜʫʰʥʠ ʧʣʦʯʘʩʪʠ ʢʦʥʜʝʥʟʘʪʦʨ ʩʘ ʨʘʩʪʦʿʘˁʝʤ ʠʟʤʝʹʫ ʧʣʦʯʘ d = 1 cm, ʩʪʘʚˀʝʥʘ ʿʝ ʧʘʨʘʬʠʥʩʢʘ 

ʧʣʦʯʘ ʨʝʣʘʪʠʚʥʝ ʜʠʝʣʝʢʪʨʠʯʥʝ ʢʦʥʩʪʘʥʪʝ Ůr = 2, ʪʘʢʦ ʜʘ ʧʦʪʧʫʥʦ ʧʦʧʫˁʘʚʘ ʧʨʦʩʪʦʨ ʠʟʤʝʹʫ ʧʣʦʯʘ. ɿʘ 

ʢʦʣʠʢʦ ʿʝ ʧʦʪʨʝʙʥʦ ʧʦʚʝ˂ʘʪʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʣʦʯʘ ʜʘ ʙʠ ʩʝ ʢʘʧʘʮʠʪʝʪ ʢʦʥʜʝʥʟʘʪʦʨʘ ʚʨʘʪʠʦ ʥʘ 

ʚʨʝʜʥʦʩʪ ʧʨʝ ʫʥʦʰʝˁʘ ʜʠʝʣʝʢʪʨʠʢʘ? 

 

44. ɽʣʝʢʪʨʦʤʦʪʦʨʛʨʘʹʝʚʠʥʩʢʝ ʜʠʟʘʣʠʮʝ ʿʝ ʨʘʜʥʦʛ ʥʘʧʦʥʘ U = 380 V. ʂʘʜʘ ʜʠʟʘʣʠʮʘ ʧʦʜʠʞʝ ʪʝʨʝʪ M = 1,4 

t ʙʨʟʠʥʦʤ ʦʜ v1 = 20 cm/s, ʪʘʜʘ ʢʨʦʟ ʝʣʝʢʪʨʦʤʦʪʦʨ ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I1 = 10 A. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ 

ʜʠʟʘʣʠʮʘ ʧʦʜʠʞʝ ʠʩʪʠ ʪʝʨʝʪ ʢʘʜʘ ʢʨʦʟ ʤʦʪʦʨ ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝI2 = 15 A?  

ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ ʩʘʤʦ ʤʝʭʘʥʠʯʢʠʭ ʧʨʝʥʦʩʥʠʢʘ ʜʠʟʘʣʠʮʝ ʿʝ 0,9. 

 

45. ʂʘʜʘ ʩʪʨʫʿʘ ʿʘʯʠʥʝ 4 A ʧʨʦʣʘʟʠ ʢʨʦʟʛʨʝʿʘʯ ʦʪʧʦʨʘ 6 ɋ  ʫʨʦˁʝʥ ʫ ʚʦʜʫ ʤʘʩʝ 250 g, ʪʝʤʧʝʨʘʪʫrʘ ʚʦʜʝ 

ʧʦʨʘʩʪʝ ʫ ʿʝʜʥʦʿ ʤʠʥʫʪʠ ʦʜ 20ÁC ʜʦ 25ÁC. ʆʜʨʝʜʠʪʠ ʢʦʣʠʢʘ ʩʝ ʝʥʝʨʛʠʿʘ ʠʟʛʫʙʠʣʘ ʫ ʦʢʦʣʠʥʫ ʪʦʢʦʤ 

ʟʘʛʨʝʚʘˁʘ ʚʦʜʝ. ʉʧʝʮʠʬʠʯʥʠ ʪʦʧʣʦʪʥʠ ʢʘʧʘʮʠʪʝʪ ʚʦʜʝ ʿʝ 4186 J/kgK. 

 

46. ɹʘʪʝʨʠʿʘ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʧʝʪ ʠʜʝʥʪʠʯʥʠʭ ʨʝʜʥʦ ʚʝʟʘʥʠʭ ʢʦʥʜʝʥʟʘʪʦʨʘ ʧʨʠʢˀʫʯʝʥʘ ʿʝ ʥʘ ʠʟʚʦʨ 

ʿʝʜʥʦʩʤʝʨʥʦʛ ʥʘʧʦʥʘ U = 3000 V. ʂʘʧʘʮʠʪʝʪ ʩʚʘʢʦʛ ʢʦʥʜʝʥʟʘʪʦʨʘ ʠʟʥʦʩʠ C = 0,2 µF.  

ɸʢʦ ʫ ʪʦʢʫ ʧʫˁʝˁʘ ʿʝʜʘʥ ʦʜ ʢʦʥʜʝʥʟʘʪʦʨʘ ʙʫʜʝ ʧʨʦʙʠʿʝʥ, ʟʘ ʢʦʣʠʢʦ ˂ʝ ʩʝ ʧʨʦʤʝʥʠʪʠ ʢʘʧʘʮʠʪʝʪ ʦʚʝ 

ʙʘʪʝʨʠʿʝ? 

 

47. ʅʘ ʟʠʜʫ ʙʫʨʝʪʘ ʧʨʦʙʠʿʝʥʘ ʩʫ ʜʚʘ ʤʘʣʘ ʦʪʚʦʨʘ ʥʘ ʠʩʪʦʿ ʚʝʨʪʠʢʘʣʠ , ʿʝʜʘʥ ʠʟʥʘʜ ʜʨʫʛʦʛ ʥʘ ʨʘʩʪʦʿʘˁʫh, 

ʢʦʿʝ ʿʝ ʿʝʜʥʘʢʦ ʚʠʩʠʥʠ ʜʦˁʝʛ ʦʪʚʦʨʘ ʦʜ ʜʥʘ ʙʫʨʝʪʘ. ɺʠʩʠʥʘ ʚʦʜʝ ʫ ʙʫʨʝʪʫ ʿʝ  

H=0,91m, ʘ ʙʨʟʠʥʘʠʩʪʠʮʘˁʘ ʪʝʯʥʦʩʪʠ ʥʘ ʜʦˁʝʤ ʦʪʚʦʨʫ ʿʝ ʜʚʘ ʧʫʪʘ ʚʝ˂ʘ ʥʝʛʦ ʥʘʛʦʨˁʝʤ. ʅʘ ʢʦʿʦʿ ʜʫʙʠʥʠ 

ʩʝ ʥʘʣʘʟʠʜʦˁʠ ʦʪʚʦʨ? 

 

48. ʂʘʢʦ ʩʝ ʤʝˁʘ ʧʨʠʪʠʩʘʢʛʘʩʘ ʫ ʧʨʠʢʘʟʘʥʦʤ ʢʨʫʞʥʦʤ ʧʨʦʮʝʩʫ? (ʦʙʨʘʟʣʦʞʠ) 

 
49. ʋ ʢʦʿʦʿ ʪʘʯʢʠ ʿʝ ʧʨʠʪʠʩʘʢʛʘʩʘ ʤʘʢʩʠʤʘʣʘʥ ʘ ʫ ʢʦʿʦʿ ʤʠʥʠʤʘʣʘʥ ʫ ʧʨʠʢʘʟʘʥʦʤ ʢʨʫʞʥʦʤ 

ʧʨʦʮʝʩʫ?(ʆʙʨʘʟʣʦʞʠʪʠ) 

 

50. ʂʦʣʠʢʠ ʿʝ ʩʪʝʧʝʥ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ ʪʦʧʣʦʪʥʦʛ ʤʦʪʦʨʘ ʢʦʿʠ ʨʘʜʠ ʧʦʮʠʢʣʫʩʫ ʧʨʠʢʘʟʘʥʦʤ ʥʘ ʩʣʠʮʠ ,ʘʢʦ 

ʿʝ ʨʘʜʥʦ ʪʝʣʦ ʠʜʝʘʣʥʠ ʿʝʜʥʦʘʪʦʤʩʢʠʛʘʩ? 

 
51. ɿʘ ʝʣʘʩʪʠʯʥʘ ʪʝʣʘ ʿʝ ʦʜʥʦʩʛʨʘʥʠʮʘ ʚʘʞʝˁʘ ʍʫʢʦʚʦʛ ʟʘʢʦʥʘ ůn ʠʛʨʘʥʠʮʝ ʝʣʘʩʪʠʯʥʦʩʪʠ ůe (ů ʿʝʥʦʨʤʘʣʥʠ 

ʥʘʧʦʥ ʥʘʧʨʝʟʘˁʘ). 

 



52.ʆʜ ʢʦʣʠʢʦ ʯʝʣʠʯʥʠʭ ʞʠʮʘ ʧʨʝʯʥʠʢʘ 2 mm ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʥʘʧʨʘʚˀʝʥʘ ʩʘʿʣʘ ʢʦʿʦʤ ʤʦʞʝ ʜʘ ʩʝʧʦʜʠʛʥʝ 

ʪʝʨʝʪ ʤʘʩʝ 16 ʪʦʥʘ? ʅʘʧʦʥ ʢʠʜʘˁʘ ʯʝʣʠʢʘ ʿʝ 6 108 N/m2? ɼʦʢʘʟʘʪʠ. 

 

53. ʅʘ ʧʨʘʚʦʫʛʘʦʥʦʤ ʞʠʯʘʥʦʤ ʨʘʤʫ ʯʠʿʘ ʿʝ ʿʝʜʥʘ ʩʪʨʘʥʠʮʘ ʜʫʞʠʥʝ L ʧʦʢʨʝʪʥʘ, ʬʦʨʤʠʨʘʥʘ ʿʝ ʦʧʥʘ 

ʦʜʩʘʧʫʥʠʮʝ. 

ɸ) ʇʦʜ ʜʝʿʩʪʚʦʤ ʢʦʿʝ ʩʠʣʝ ˂ʝ ʩʝ ʢʨʝʪʘʪʠ ʧʦʢʨʝʪʥʠ ʜʝʦ ʨʘʤʘ? 

ɹ) ʂʦʣʠʢʠ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʪʝ ʩʠʣʝ? 

ɺ) ʂʦʿʠ ʿʝ ʧʨʘʚʘʮ ʠ ʩʤʝʨ ʪʝ ʩʠʣʝ? 

ɻ) ʂʘʢʦ ˂ʝ ʩʝ ʢʨʝʪʘʪʠ ʧʦʢʨʝʪʥʠ ʜʝʦ ʨʘʤʘ? 

 

 

54. ʊʨʠ ʿʝʜʥʘʢʘ ʧʦʟʠʪʠʚʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ q ʥʘʣʘʟʝ ʩʝ ʫ ʪʝʤʝʥʠʤʘ ʿʝʜʥʘʢʦʩʪʨʘʥʠʯʥʦʛ ʪʨʦʫʛʣʘ 

ʩʪʨʘʥʠʮʝ ʘ. ʂʦʣʠʢʠ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʦʛ ʧʦˀʘ ɽ ʫ ʪʝʤʝʥʫ ʧʨʘʚʠʣʥʦʛ ʪʝʪʨʘʝʜʨʘ ʢʦʿʠ ʠʤʘʟʘ 

ʦʩʥʦʚʫ ʦʚʘʿ ʪʨʦʫʛʘʦ? 

 

55. ɿʘʦʢʨʫʞʠ ʙʨʦʿʛʨʘʬʠʢʘ ʢʦʿʠ ʦʜʛʦʚʘʨʘʥʘʚʝʜʝʥʠʤ ʧʦʿʘʚʘʤʘ: 

ɸ) ʬʘʟʥʠ ʧʨʝʣʘʟ ʪʝʯʥʦʩʪ ïʛʘʩ 

ɹ) ʟʘʚʠʩʥʦʩʪ ʪʝʤʧʝʨʘʪʫʨʝ ʦʜʢʦʣʠʯʠʥʝ ʪʦʧʣʦʪʝ ʫ ʧʨʝʣʘʟʫʢʨʠʩʪʘʣ ï ʪʝʯʥʦʩʪ 

 

 

 

 

56. ʉʨʝʜˁʘ ʢʚʘʜʨʘʪʥʘ ʙʨʟʠʥʘ ʤʦʣʝʢʫʣʘ ʥʝʢʦʛ ʛʘʩʘ ʿʝ 450 m/s, ʘ ʧʨʠʪʠʩʘʢυϽρπPa. ʂʦʣʠʢʘ ʿʝ ʛʫʩʪʠʥʘ 
ʛʘʩʘ? 

 

57.ʇʨʠ ʘʜʠʿʘʙʘʪʩʢʦʤ ʩʘʙʿʘˁʫ ʿʝʜʥʦʛ ʢʠʣʦʤʦʣʘ ʜʚʦʘʪʦʤʩʢʦʛ ʛʘʩʘ ʠʟʚʨʰʝʥ ʿʝ ʨʘʜ 146kJ. ɿʘ ʢʦʣʠʢʦ 

ʩʝʧʦʚʝ˂ʘʣʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʩʘ? 

 

58. ʋ ʚʝʨʪʠʢʘʣʥʦ ʧʦʩʪʘʚˀʝʥʦʤ ʮʠʣʠʥʜʨʫ ʧʨʝʯʥʠʢʘ 40 cm ʥʘʣʘʟʠ ʩʝ 80 l ʜʚʦʘʪʦʤʩʢʦʛ ʛʘʩʘ ʢʦʿʠ ʿʝ ʦʜ 

ʩʧʦˀʘʰˁʝʛ ʚʘʟʜʫʭʘ ʦʜʚʦʿʝʥ ʣʘʢʦʧʦʢʨʝʪʥʠʤ ʢʣʠʧʦʤ. ʂʦʣʠʢʠ ʪʝʛ ʪʨʝʙʘ ʩʪʘʚʠʪʠ ʥʘ ʢʣʠʧ ʜʘ ʩʝ ʦʥ ʥʝ ʙʠ 

ʧʦʤʝʨʠʦ ʘʢʦ ʩʝ ʛʘʩʫ ʜʦʚʝʜʝ ʢʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ 84 J? 

 

59. ʀʟ ʙʘʣʦʥʘ ʟʘʧʨʝʤʠʥʝ 10l, ʠʩʧʫˁʝʥʦʛ ʚʦʜʦʥʠʢʦʤ (M=2 g/mol) ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 10ÁC ʠ ʧʨʠʪʠʩʢʫ υϽρπ 
Pa, ʫʩʣʝʜ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʝʥʪʠʣʘ ʠʩʪʠʯʝ ʛʘʩ. ʂʦʣʠʢʘ ʤʘʩʘ ʚʦʜʦʥʠʢʘ ʿʝ ʠʩʮʫʨʠʣʘ ʘʢʦ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 17°C 

ʤʘʥʦʤʝʪʘʨ ʧʦʢʘʟʫʿʝ ʠʩʪʠ ʧʨʠʪʠʩʘʢ ʫ ʙʘʣʦʥʫ? 

 

60. ʅʘ 0°C ʠ ʧʨʠʠʪʠʩʢʫ ςϽρπPa, 1 m3 ʚʘʟʜʫʭʘ ʠʟʦʪʝʨʤʩʢʠ ʩʝ ʰʠʨʠ ʜʦ ʜʫʧʣʦ ʚʝ˂ʝ ʟʘʧʨʝʤʠʥʝ. ɿʘ ʢʦʣʠʢʦ 

ʩʝ ʧʨʠ ʪʦʤʝ ʧʨʦʤʝʥʠ ʝʥʪʨʦʧʠʿʘ ʛʘʩʘ? 

 



61. ʂʫʛʣʠʮʘ ʤʘʩʝ 1gʠ ʥʘʝʣʝʢʪʨʠʩʘˁʘ +10-8C ʧʨʝʤʝʰʪʘ ʩʝ ʠʟ ʪʘʯʢʝ ɸ ʫ ʢʦʿʦʿ ʿʝ ʧʦʪʝʥʮʠʿʘʣ 600 V ʫ ʪʘʯʢʫ ɹ 

ʯʠʿʠ ʿʝ ʧʦʪʝʥʮʠʿʘʣ ʿʝʜʥʘʢ ʥʫʣʠ. ʂʦʣʠʢʘ ʿʝ ʙʠʣʘ ʙʨʟʠʥʘ ʢʫʛʣʠʮʝ ʫ ʪʘʯʢʠ ɸ ʘʢʦ ʿʝ ʫ ʪʘʯʢʠ ɹ ˁʝʥʘ ʙʨʟʠʥʘ 20 

cm/s? 

 

62. ɹʘʪʝʨʠʿʘ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 2 V ʠ ʫʥʫʪʨʘʰˁʝʛ ʦʪʧʦʨʘ 0,3ɋ ʚʝʟʘʥʘ ʿʝ ʧʘʨʘʣʝʣʥʦ ʩʘ ʙʘʪʝʨʠʿʦʤ 

ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 1,5V ʠ ʫʥʫʪʨʘʰˁʝʛ ʦʪʧʦʨʘ 0,2ɋ. ʂʦʣʠʢʠ ʿʝ ʥʘʧʦʥ ʥʘ ʢʨʘʿʝʚʠʤʘ ʩʚʘʢʝ ʙʘʪʝʨʠʿʝ? 

 

63. ʂʨʦʟ ʮʝʚ ʧʨʝʯʥʠʢʘ 2 cm ʠʩʪʠʯʝ ʛʘʩ CO2 ʛʫʩʪʠʥʝ 7,5 kg/m3.ɿʘ ʧʦʣʘ ʩʘʪʘ ʢʨʦʟ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʮʝʚʠ 

ʧʨʦʹʝ 510 gʛʘʩʘ. ʆʜʨʝʜʠʪʠ ʙʨʟʠʥʫ ʠʩʪʠʮʘˁʘ. 

 

64. ɼʘʪʘ ʜʚʘ ʜʠʧʦʣʘ (+q, -q) ʠ(-q, +q) ʩʝ 

ʘ) ʧʨʠʚʣʘʯʝ 

ʙ) ʦʜʙʠʿʘʿʫ 

ʚ) ʩʠʣʘ ˁʠʭʦʚʝ ʠʥʪʝʨʘʢʮʠʿʝ ʿʝʜʥʘʢʘ ʿʝ ʥʫʣʠ 

 

 

 

 

65. ʂʘʢʦ ʩʝ ʤʝˁʘ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʪʦʧʣʦʪʥʦʛ ʢʨʝʪʘˁʘ ʤʦʣʝʢʫʣʘ ʫ ʛʘʩʫ ʘʢʦ ʿʝ ʧʨʠʪʠʩʘʢ ʛʘʩʘ ʣʠʥʝʘʨʥʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʛʫʩʪʠʥʠ ʛʘʩʘ. 

ʘ) ʧʦʚʝ˂ʘʚʘ ʩʝ 

ʙ) ʩʤʘˁʫʿʝ ʩʝ 

ʚ) ʦʩʪʘʿʝ ʠʩʪʘ 

 

66. ɼʘ ʣʠ ʩʝ ʤʝˁʘ ʧʨʠʪʠʩʘʢ ʛʘʩʘ ʫ ʩʫʜʫ ʘʢʦ; 1) ʤʦʣʝʢʫʣʠ ʛʘʩʘ ʜʠʩʦʩʫʿʫ ʧʨʠ ʢʦʥʩʪʘʥʪʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ; 2) 

ʩʝ ʤʝˁʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʢʦʥʩʪʘʥʪʥʦʿ ʢʦʥʮʝʥʪʨʘʮʠʿʠ ʤʦʣʝʢʫʣʘ? 

ʘ) ʫ ʦʙʘ ʩʣʫʯʘʿʘ ʧʨʠʪʠʩʘʢ ʩʝ ʤʝˁʘ 

ʙ) ʫ ʧʨʚʦʤ ʩʣʫʯʘʿʫ ʩʝ ʤʝˁʘ, ʫ ʜʨʫʛʦʤ ʥʝ 

ʚ) ʫ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ ʩʝ ʤʝˁʘ, ʫ ʧʨʚʦʤ ʥʝ 

ʛ) ʥʝ ʤʝˁʘ ʩʝ ʥʠ ʫ ʿʝʜʥʦʤ ʥʠ ʫ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ 

 

67. ʉʫʜ ʿʝ ʠʩʧʫˁʝʥ ʩʤʝʰʦʤ ʢʠʩʝʦʥʠʢʘ (O2) ʠ ʚʦʜʦʥʠʢʘ (H2). ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʤʦʣʝʢʫʣʘ ʢʠʩʝʦʥʠʢʘ ʚʝ˂ʘ ʿʝ 

ʦʜ ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʚʦʜʦʥʠʢʘ. 

ʋʧʦʨʝʜʠʪʠ: 1) ʧaʨʮʠʿʘʣʥʝ ʧʨʠʪʠʩʢʝ ʢʠʩʝʦʥʠʢʘ ʠ ʚʦʜʦʥʠʢʘ; 2) ʩʨʝʜˁʝ ʙʨʟʠʥʝ ʪʦʧʣʦʪʥʦʛ ʢʨʝʪʘˁʘ 

ʤʦʣʝʢʫʣʘ ʢʠʩʝʦʥʠʢʘ ʠ ʚʦʜʦʥʠʢʘ. 

ʘ) ʧʨʠʪʠʩʮʠ ʩʫ ʿʝʜʥʘʢʠ, ʙʨʟʠʥʝ ʪʘʢʦʹʝ 

ʙ) ʧʨʠʪʠʩʮʠ ʩʫ ʿʝʜʥʘʢʠ, ʙʨʟʠʥʝ ʥʠʩʫ 

ʚ) ʙʨʟʠʥʝ ʩʫ ʿʝʜʥʘʢʝ, ʧʨʠʪʠʩʮʠ ʥʠʩʫ 

ʛ) ʧʨʠʪʠʩʮʠ ʩʫ ʨʘʟʣʠʯʠʪʠ, ʙʨʟʠʥʝ ʪʘʢʦʹʝ 

 

68. ʋ ʠʜʝʘʣʥʦʤ ʛʘʩʫ ʧʨʠʪʠʩʘʢ ʿʝ p =a(U/V), ʛʜʝ ʿʝ U ʫʥʫʪʨʘʰˁʘ ʝʥʝʨʛʠʿʘ, ʘ Vʟʘʧʨʝʤʠʥʘ ʛʘʩʘ. ʂʦʣʠʢʘ ʿʝ 

ʚʨʝʜʥʦʩʪ ʢʦʥʩʪʘʥʪʝ a ʟʘ ʿʝʜʥʦʘʪʦʤʩʢʠ ʛʘʩ? 

ʘ) 1 

ʙ) 2/3 

ʚ) 3/2 

ʛ) 2/5 

 

69. ʋʥʫʪʨʘʰˁʘ ʝʥʝʨʛʠʿʘ ʥʝʢʦʛ ʠʜʝʘʣʥʦʛ ʛʘʩʘ ʿʝ 55 MJ, ʧʨʠ ʯʝʤʫ ʿʝ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʨʘʥʩʣʘʪʦʨʥʦʛ 

ʢʨʝʪʘˁʘ ʤʦʣʝʢʫʣʘ 33 MJ. ʂʦʣʠʢʦ ʠʤʘ ʘʪʦʤʘ ʫ ʤʦʣʝʢʫʣʫ ʛʘʩʘ: 

 

70. ʇʦʩʤʘʪʨʘʿʤʦ ʧʦʟʠʪʠʚʥʦ ʥʘʝʣʝʢʪʨʠʩʘʥʫ ʤʝʪʘʣʥʫ ʢʫʛʣʫ ʫ ʪʨʠ ʩʣʫʯʘʿʘ: 1) ʫʩʘʤˀʝʥʫ; 2) ʦʢʨʫʞʝʥʫ 

ʢʦʥʮʝʥʪʨʠʯʥʦʤ ʪʘʥʢʦʤ ʧʨʦʚʦʜʥʦʤ ˀʫʩʢʦʤ; 3) ʦʢʨʫʞʝʥʫ ʢʦʥʮʝʥʪʨʠʯʥʦʤ ʪʘʥʢʦʤ ʜʠʝʣʝʢʪʨʠʯʥʦʤ ˀʫʩʢʦʤ. 

ʋ ʢʦʤ ʩʣʫʯʘʿʫ ʿʝ ʧʦʪʝʥʮʠʿʘʣ ʢʫʛʣʝ ʥʘʿʚʝ˂ʠ? 

ʘ) ʫ ʧʨʚʦʤ 

ʙ) ʫ ʜʨʫʛʦʤ 

ʚ) ʫ ʪʨʝ˂ʝʤ 



ʛ) ʫʚʝʢ ʿʝ ʠʩʪʠ 

 

71. ɼʚʝ ʤʝʪʘʣʥʝ ʢʫʛʣʝ ɸ ʠ ɹ, ʿʝʜʥʘʢʠʭ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʠ ʧʦʣʫʧʨʝʯʥʠʢʘRA>RB, ʥʘʣʘʟʝ ʩʝ ʥʘ ʚʝʣʠʢʦʤ 

ʤʝʹʫʩʦʙʥʦʤ ʨʘʩʪʦʿʘˁʫ. ʂʘʜʘ ʩʝ ʢʫʛʣʝ ʩʧʦʿʝ ʧʨʦʚʦʜʥʠʢʦʤ, ʩʪʨʫʿʘ ˂ʝ ʧʦʩʪʦʿʘʪʠ (ʪʝ˂ʠ) ʫ ʩʤʝʨʫ: 

ʘ) ʦʜ ɸ ʢʘ ɹ 

ʙ)ʦʜ ɹ ʢʘ ɸ 

ʚ) ʥʝ˂ʝ ʧʦʩʪʦʿʘʪʠ ʩʪʨʫʿʘ 

ʛ) ʥʘʠʟʤʝʥʠʯʥʦ 

 

72. ʊʨʠ ʢʦʥʜʝʟʘʪʦʨʘ ʢʘʧʘʮʠʪʝʪʘ 200mF, 100mF, ʠ 600 mF ʚʝʟʘʥʘ ʩʫ ʨʝʜʥʦ ʠ ʧʨʠʢˀʫʯʝʥʘ ʥʘ ʘʢʫʤʫʣʘʪʦʨ. ʋ 

ʢʦʤ ʢʦʥʜʝʥʟʘʪʦʨʫ ʿʝ ʥʘʿʚʝ˂ʘ ʿʘʯʠʥʘ ʧʦˀʘ (ʧʦʚʨʰʠʥʝ ʧʣʦʯʘ ʩʫ ʠʩʪʝ): 

ʘ) ʫ ʧʨʚʦʤ 

ʙ) ʫ ʜʨʫʛʦʤ 

ʚ) ʫ ʪʨʝ˂ʝʤ 

ʛ) ʩʚʫʜʘ ʿʝ ʠʩʪʘ 

 

73. ʈʘʚʘʥ ʢʦʥʜʝʟʘʪʦʨ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘʥ, ʧʘ ʦʜʚʦʿʝʥ ʦʜ ʘʢʫʤʠʣʘʪʦʨʘ. ɿʘʪʠʤ ʩʝ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʫ́ ˁʝʛʦʚʠʭ 

ʧʣʦʯʘ ʫʜʚʦʩʪʨʫʯʠʣʦ. ʂʘʢʦ ʩʝ ʧʨʦʤʝʥʠʣʘ ʩʠʣʘ ʢʦʿʦʤ ʩʝ ʧʨʠʚʣʘʯʝ ʧʣʦʯʝ ʢʦʥʜʝʟʘʪʦʨʘ? 

ʘ) ʧʦʚʝ˂ʘʣʘ ʩʝ 2 ʧʫʪʘ 

ʙ) ʩʤʘˁʠʣʘ ʩʝ 2 ʧʫʪʘ 

ʚ) ʧʦʚʝ˂ʘʣʘ ʩʝ 4 ʧʫʪʘ 

ʛ) ʦʩʪʘʣʘ ʿʝ ʠʩʪʘ 

 

74. ʂʦʿʫ ʦʜ ʪʨʠ ʜʠʝʣʝʢʪʨʠʯʥʝ ʧʣʦʯʝ ʠʩʪʠʭ ʧʦʚʨʰʠʥʘ ʪʨʝʙʘ ʫʟʝʪʠ ʜʘ ʙʠ ʩʝ ʥʘʧʨʘʚʠʦ ʢʦʥʜʝʟʘʪʦʨ ʥʘʿʚʝ˂ʝʛ 

ʢʘʧʘʮʠʪʝʪʘ? 

ʘ) ʜʝʙˀʠʥʘd1 = 1 mm,er1 = 2 

ʙ) ʜʝʙˀʠʥʘ d2= 8 mm, er2= 8 

ʚ) ʜʝʙˀʠʥʘ d3= 4 mm, er3= 6 

 

75. ʋ ʧʦʯʝʪʥʦʤ ʩʪʘˁʫ ʛʘʩ ʠʤʘ ʟʘʧʨʝʤʠʥʫ 5 l, ʧʨʠʪʠʩʘʢ ςϽρπPa ʠ ʪʝʤʧʝʨʘʪʫʨʫ 17ÁC. ʇʨʠ ʠʟʦʙʘʨʩʢʦʤ 

ʰʠʨʝˁʫ ʠʟ ʪʦʛ ʩʪʘˁʘ ʛʘʩ ʠʟʚʨʰʠ ʨʘʜ 200 J. ʂʦʣʠʢʘ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʩʘ ʥʘʢʦʥ ʰʠʨʝˁʘ? 

 

76. ʈʘʜ ʠʟʦʪʝʨʤʩʢʦʛ ʰʠʨʝˁʘ 10 g ʥʝʢʦʛ ʛʘʩʘ ʦʜ ʟʘʧʨʝʤʠʥʝV1 ʜʦ ʟʘʧʨʝʤʠʥʝ V2= 2V1 ʠʟʥʦʩʠ 575 ɱ. ʅʘ˂ʠ 

ʩʨʝʜˁʫ ʢʚʘʜʨʘʪʥʫ ʙʨʟʠʥʫ. 

 

77. ʋ ʩʫʜʫ ʧʦʜ ʢʣʠʧʦʤ ʥʘʣʘʟʠ ʩʝ 1 g ʘʟʦʪʘ (M= 28 g/mol). ʂʦʣʠʢʫ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʪʨʝʙʘ ʫʪʨʦʰʠʪʠ ʜʘ 

ʙʠ ʩʝ ʛʘʩ ʟʘʛʨʝʿʘʦ ʟʘ 10ÁC? ʄʘʩʘ ʢʣʠʧʘ ʿʝ 1 kg. ʘ ʧʦʚʨʰʠʥʘ ˁʝʛʦʚʦʛ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʿʝ 10 cm2. 

ʉʧʦʘˀʰˁʠ ʧʨʠʪʠʩʘʢ ʿʝ 105 Pa. 

 

78. ʀʜʝʘʣʥʠ ʜʚʦʘʪʦʤʩʢʠ ʛʘʩ ʚʨʰʠ ʢʨʫʞʥʠ ʧʨʦʮʝʩ ʢʦʿʠ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʜʚʘ ʠʟʦʙʘʨʝ ʠ ʜʚʝ ʠʟʦʭʦʨʝ, ʧʨʠ ʯʝʤʫ 

ʿʝ ʥʘʿʚʝ˂ʠ ʧʨʠʪʠʩʘʢ 3 ʧʫʪʘ ʚʝ˂ʠ ʦʜ ʥʘʿʤʘˁʝʛ, ʘ ʟʘʧʨʝʤʠʥʘ 5 ʧʫʪʘ ʚʝ˂ʘ ʦʜ ʥʘʿʤʘˁʝ. ʂʦʣʠʢʠ ʿʝ ʩʪʝʧʝʥ 

ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ ʦʚʦʛ ʮʠʢʣʫʩʘ? 

 

79. ɼʚʝ ʿʝʜʥʘʢʝ ʢʫʛʣʠʮʝ ʦʙʝʰʝʥʝ ʩʫ ʥʠʪʠʤʘ ʿʝʜʥʘʢʠʭ ʜʫʞʠʥʘ ʟʘ ʠʩʪʫ ʪʘʯʢʫ. ʂʘʜʘ ʩʝ ʢʫʛʣʠʮʝ ʥʘʝʣʝʢʪʨʠʰʫ 

ʿʝʜʥʘʢʠʤ ʢʦʣʠʯʠʥʘʤʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ςϽρπC, ʥʠʪʠ ʟʘʢʣʘʧʘʿʫ ʫʛʘʦ ʦʜ 60Á. ʂʦʣʠʢʘ ʿʝ ʤʘʩʘ ʩʚʘʢʝ ʢʫʛʣʠʮʝ? 

 

80. ʇʨʦʪʦʥ ʧʨʦʣʝ˂ʝ ʦʙʣʘʩʪ ʠʟʤʝʹʫ ʜʚʝ ʥʘʝʣʝʢʪʨʠʩʘʥʝ ʤʨʝʞʘʩʪʝ ʨʘʚʥʝ ʝʣʝʢʪʨʦʜʝ, ʪʘʢʦ ʜʘ ʤʫ ʿʝ ʙʨʟʠʥʘ ʥʘ 

ʠʟʣʘʟʫ ʠʟ ʪʝ ʦʙʣʘʩʪʠ ʿʝʜʥʘʢʘ ʥʫʣʠ.ɼʘ ʣʠ ˂ʝ ʧʨʝʣʝʪʝʪʠ ʮʝʣʫ ʪʫ ʦʙʣʘʩʪ ʠ ʿʝʟʛʨʘ ὌὩ ʠ ὔʘʢʦ ʫʣʝ˂ʫ ʫ ˁʫ 
ʠʩʪʦʤ ʙʨʟʠʥʦʤ ʢʘʦ ʠ ʧʨʦʪʦʥ: 

ʘ) ὌὩ ʜʘ, ὔ ʜʘ 

ʙ) ὌὩ ʜʘ, ὔ ʥʝ 

ʚ) ὌὩ ʥʝ, ὔ ʜʘ 

ʛ) ὌὩ ʥʝ, ὔ ʥʝ 

 



81. ʊʝʨʤʦʜʠʥʘʤʠʯʢʠ ʩʠʩʪʝʤʠ ʚʨʰʠ ʧʨʦʠʟʚʦˀʘʥ ʪʝʨʤʦʜʠʥʘʤʠʯʢʠ ʧʨʦʮʝʩ. ʅʝʢʘ ʩʫU,S,A ʠ Q ʨʝʜʦʤ: 

ʫʥʫʪʨʘʰˁʘ ʝʥʝʨʛʠʿʘ, ʝʥʪʨʦʧʠʿʘ, ʨʘʜ ʠ ʢʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʜʘʪʦʛ ʩʠʩʪʝʤʘ, ʦʜʥʦʩʥʦ ʧʨʦʮʝʩʘ. ʂʦʿʝ ʚʝʣʠʯʠʥʝ 

ʩʫ ʬʫʥʢʮʠʿʝ ʩʪʘˁʘ? 

ʘ) U,S,Q 

ʙ)U,S,A 

ʚ) U,S 

ʛ) ʩʚʝ 

 

82. ɼʨʫʛʠ ʧʨʠʥʮʠʧ ʪʝʨʤʦʜʠʥʘʤʠʢʝ ʚʘʞʠ ʟʘ ʩʠʩʪʝʤʝ: 

ʘ) ʩʘ ʚʝʣʠʢʠʤ ʙʨʦʿʝʤ ʯʝʩʪʠʮʘ 

ʙ) ʩʘ ʤʘʣʠʤ ʙʨʦʿʝʤ ʯʝʩʪʠʮʘ 

ʚ) ʩʚʝ 

 

 

83. ʇʝʨʧʝʪʫʫʤ-ʤʦʙʠʣʝ ʧʨʚʝ ʚʨʩʪʝ ʿʝ ʫʨʝʹʘʿ ʢʦʿʠ: 

ʘ) ʚʨʰʠ ʨʘʜ ʙʝʟ ʫʟʠʤʘˁʘ ʩʧʦˀʘʰˁʝ ʝʥʝʨʛʠʿʝ 

ʙ) ʩʚʫ ʧʨʠʤˀʝʥʫ ʪʦʧʣʦʪʫ ʧʨʝʪʚʘʨʘ ʫ ʤʝʭʘʥʠʯʢʠ ʨʘʜ 

ʚ) ʧʨʝʥʦʩʠ ʪʦʧʣʦʪʫ ʩʘ ʭʣʘʜʥʠʿʝʛ ʥʘ ʪʦʧʣʠʿʝ ʪʝʣʦ 

 

84. ɾʠʮʝ ɸ ʠ ɹ ʥʘʧʨʘʚˀʝʥʝ ʦʜ ʠʩʪʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʠʤʘʿʫ ʿʝʜʥʘʢʝ ʤʘʩʝ, ʘ ʜʫʞʠʥʘ ʞʠʮʝ ɸ ʜʫʧʣʦ ʿʝ ʚʝ˂ʘ ʦʜ 

ʜʫʞʠʥʝ ʞʠʮʝ ɹ. ʆʜʥʦʩ ʢʦʝʬʠʮʠʿʝʥʪʘ ʝʣʘʩʪʠʯʥʦʩʪʠ ʦʚʠʭ ʞʠʮʘ ʿʝ: 

ʘ) kA = 2kB 

ʙ) kB =2kA 

ʚ) kA= kB 

ʛ) kB=4kA 

ʜ) kA= 4kB 

 

85. ʍʫʢʦʚ ʟʘʢʦʥ ʝʣʘʩʪʠʯʥʦʩʪʠ ʚʘʞʠ ʟʘ: 

ʘ) ʤʘʣʝ ʜʝʬʦʨʤʘʮʠʿʝ 

ʙ) ʚʝʣʠʢʝ ʜʝʬʦʨʤʘʮʠʿʝ 

ʚ) ʫʚʝʢ 

 

86. ʀʟʤʝʹʫ ʜʚʘ ʫʯʚʨʰ˂ʝʥʘ ʪʘʯʢʘʩʪʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʥʘʣʘʟʠ ʩʝ ʭʦʤʦʛʝʥʠ ʜʠʝʣʝʢʪʨʠʢ ʫ ʦʙʣʠʢʫ ʢʚʘʜʨʘʪʘ. 

ʂʘʢʦ ˂ʝ ʩʝ ʧʨʦʤʝʥʠʪʠ ʩʠʣʘ ʠʟʤʝʹʫ ʪʘʯʢʘʩʪʠʭ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʢʘʜʘ ʩʝ ʜʠʝʣʝʢʪʨʠʢ ʫʢʦʣʦʥʠ? 

ʘ) ʧʦʚʝ˂ʘ˂ʝ ʩʝ 

ʙ) ʩʤʘˁʠ˂ʝ ʩʝ 

ʚ) ʦʩʪʘ˂ʝ ʠʩʪʘ 

 

87. ʇʣʦʯʝ ʨʘʚʥʦʛ ʢʦʥʜʝʟʘʪʦʨʘ ʚʝʟʘʥʝ ʩʫ ʟʘ ʧʦʣʦʚʝ ʘʢʫʤʫʣʘʪʦʨʘ. ʂʘʢʦ ˂ʝ ʩʝ ʧʨʦʤʝʥʠʪʠ ʿʘʯʠʥʘ ʧʦˀʘ ʫ 

ʢʦʥʜʝʟʘʪʦʨʫ ʘʢʦ ʩʝ ʦʥ ʫʨʦʥʠ ʫ ʪʝʯʥʠ ʜʠʝʣʝʢʪʨʠʢ? 

ʘ) ʧʦʚʝ˂ʘʚʘ˂ʝ ʩʝ 

ʙ) ʩʤʘˁʠ˂ʝ ʩʝ 

ʚ) ʦʩʪʘ˂ʝ ʠʩʪʘ 

 

88. ɼʚʘ ʪʝʣʘ ʩʝ ʢʨʝ˂ʫ ʜʫʞ ʠʩʪʦʛ ʧʨʘʚʮʘ ʿʝʜʥʦ ʜʨʫʛʦʤʝ ʫ ʩʫʩʨʝʪ ʙʨʟʠʥʘʤʘ v1=2 m/s ʠv2=4 m/s. ʇʦʩʣʝ 

ʘʧʩʦʣʫʪʥʦ ʥʝʝʣʘʩʪʠʯʥʦʛ ʩʫʜʘʨʘ ʙʨʟʠʥʘ ʪʝʣʘ ʿʝ 1 m/s ʠ ʠʤʘ ʩʤʝʨ ʙʨʟʠʥʝ v1. ʅʘ˂ʠ ʦʜʥʦʩ ʢʠʥʝʪʠʯʢʠʭ 

ʝʥʝʨʛʠʿʘ ʪʝʣʘ ʧʨʝ ʩʫʜʘʨʘ. 

 

89. ɿʘ ʯʝʣʠʯʥʫ ʞʠʮʫ ʧʦʣʫʧʨʝʯʥʠʢʘ 1 mm ʦʢʘʯʝʥ ʿʝ ʪʝʛ. ʇʨʠ ʪʦʤʝ ʿʝ ʞʠʮʘ ʠʟʜʫʞʝʥʘ ʠʩʪʦ ʪʦʣʠʢʦ ʢʘʦ ʢʘʜʘ 

ʙʠ ʩʝ ʟʘʛʨʝʿʘʣʘ ʟʘ 20°C. ʂʦʣʠʢʘ ʿʝ ʤʘʩʘ ʪʝʛʘ? ɱʫʥʛʦʚ ʤʦʜʫʣ ʝʣʘʩʪʠʯʥʦʩʪʠ ʯʝʣʠʢʘ ʿʝ ςȟρφϽρπ N/m2, ʘ 

ʪʝʨʤʠʯʢʠ ʢʦʝʬʠʮʠʿʝʥʪ ʣʠʥʝʘʨʥʦʛ ʰʠʨʝˁʘ ρȟπφϽρπ  K-1. 

 

90. ʊʝʨʝʪ ʩʝ ʧʦʜʠʞʝ ʧʦʤʦ˂ʫ ʢʦʥʦʧʮʘ ʧʨʝʙʘʯʝʥʦʛ ʧʨʝʢʦ ʢʦʪʫʨʘ. ʋ ʢʦʤ ʩʣʫʯʘʿʫ ʪʨʝʙʘ ʠʟʚʨʰʠʪʠ ʚʝ˂ʠ ʨʘʜ: 

ʘ) ʘʢʦ ʩʝ ʪʝʨʝʪ ʢʨʝ˂ʝ ʚʝ˂ʦʤ ʙʨʟʠʥʦʤ 

ʙ) ʘʢʦ ʩʝ ʪʝʨʝʪ ʢʨʝ˂ʝ ʢʦʥʩʪʘʥʪʥʠʤ ʫʙʨʟʘˁʝʤ 

ʚ) ʫ ʦʙʘ ʥʘʚʝʜʝʥʘ ʩʣʫʯʘʿʘ ʨʘʜ ʿʝ ʠʩʪʠ. 



 

91. ʇʨʠ ʘʜʠʿʘʙʘʪʩʢʦʤ ʧʨʦʮʝʩʫ ʥʝʢʘ ʩʧʦˀʘʰˁʘ ʩʠʣʘ ʩʘʙʠʿʘ ʛʘʩ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʩʘ ʪʘʜʘ: 

ʘ) ʨʘʩʪʝ 

ʙ)ʦʧʘʜʘ 

ʚ)ʦʩʪʘʿʝ ʠʩʪʘ 

 

92. ʉʪʫʙ ʦʜ ʘʨʤʠʨʘʥʦʛ ʙʝʪʦʥʘ ʩʘʙʠʿʝʥ ʿʝ ʩʠʣʦʤF. ɱʫʥʛʦʚ ʤʦʜʫʣ ʝʣʘʩʪʠʯʥʦʩʪʠ ʟʘ ʙʝʪʦʥ ʿʝ 10 ʧʫʪʘ ʤʘˁʠ 

ʥʝʛʦ ʟʘ ʯʝʣʠʢ, ʘ ʧʦʚʨʰʠʥʘ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʙʝʪʦʥʩʢʦʛ ʿʝ 20 ʧʫʪʘ ʚʝ˂ʘ ʦʜ ʧʦʚʨʰʠʥʝ ʯʝʣʠʯʥʦʛ ʜʝʣʘ. ʂʦʿʠ 

ʜʝʦ ʦʧʪʝʨʝ˂ʝˁʘ ʠʜʝ ʥʘ ʙʝʪʦʥ? 

 

93. ʋ ʙʣʠʟʠʥʠ ʩʣʦʙʦʜʥʝ ʥʘʝʣʝʢʪʨʠʩʘʥʝ ʯʝʩʪʠʮʝ ʿʝ ʥʝʥʘʝʣʝʢʪʨʠʩʘʥ ʧʨʦʚʦʜʥʠʢ. ʂʘʢʦ ˂ʝ ʩʝ ʢʨʝʪʘʪʠ 

ʯʝʩʪʠʮʘ: 

ʘ) ʢʘ ʧʨʦʚʦʜʥʠʢʫ 

ʙ) ʦʜ ʧʨʦʚʦʜʥʠʢʘ 

ʚ) ʥʝ˂ʝ ʩʝ ʢʨʝʪʘʪʠ 

 

94. ɱʝʜʘʥ ʤʦʣ ʠʜʝʘʣʥʦʛ ʤʦʥʦʘʪʦʤʩʢʦʛ ʛʘʩʘ ʟʘʛʨʝʚʘ ʩʝ ʦʜ T1=300ʂ ʜʦ T2=350ʂ ʧʨʠ ʢʦʥʩʪʘʥʪʥʦʤ ʧʨʠʪʠʩʢʫ. 

ʂʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʢʦʿʘ ʿʝ ʜʦʚʝʜʝʥʘ ʛʘʩʫ ʿʝ ʧʨʠʙʣʠʞʥʦ? (R=8,3ɱ/(molʂ)) 

 

95. ʂʘʜʘ ʩʝ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠʜʝʘʣʥʦʛ ʛʘʩʘ ʧʦʚʝ˂ʘ 4 ʧʫʪʘ, ʘ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʤʦʣʝʢʫʣʘ ʩʤʘˁʠ 4 ʧʫʪʘ, 

ʧʨʠʪʠʩʘʢ ʛʘʩʘ ʩʝ: 

 

96. ʋ ʪʘʯʢʠ ʄ ʥʘ ʥʝʢʦʤ ʫʜʘˀʝˁʫ ʦʜ ʪʘʯʢʘʩʪʦʛ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʠʟʤʝʨʝʥ ʿʝ ʠʥʪʝʟʠʪʝʪ ʚʝʢʪʦʨʘ ʝʣʝʢʪʨʠʯʥʦʛ 

ʧʦˀʘ. ʅʘ ʢʦʤ ʨʘʩʪʦʿʘˁʫ ʦʜ ʪʘʯʢʘʩʪʦʛ ʥʘʝʣʝʢʪʨʠʩʘʘˁ, ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʚʦʙʠʪʥʠ ʧʦʣʦʞʘʿ ʪʘʯʢʝʄ, ʠʥʪʝʟʠʪʝʪ 

ʚʝʢʪʦʨʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʩʝ ʩʤʘˁʫʿʝ ʯʝʪʠʨʠ ʧʫʪʘ? 

ʘ) ʥʘ ʯʝʪʠʨʠ ʧʫʪʘ ʤʘˁʝʤ ʨʘʩʪʦʿʘˁʫ 

ʙ) ʥʘ ʰʝʩʥʘʝʩʪ ʧʫʪʘ ʚʝ˂ʝʤ ʨʘʩʪʦʿʘˁʫ 

ʚ) ʥʘ ʜʚʘ ʧʫʪʘ ʚʝ˂ʝʤ ʨʘʩʪʦʿʘˁʫ 

 

97. ʇʨʠ ʠʟʦʪʝʨʤʩʢʦʿ ʧʨʦʤʝʥʠ ʩʪʘˁʘ ʦʜʨʝʹʝʥʝ ʢʦʣʠʯʠʥʝ ʠʜʝʘʣʥʦʛ ʛʘʩʘ ʚʘʞʠ ʩʣʝʜʝ˂ʘ ʿʝʜʥʘʢʦʩʪ: 

ʘ) ὧέὲίὸ 

ʙ) ὧέὲίὸ 

ʮ)  

ʜ) ὴ ὴ ρ  

ʝ) ὴὠ ὧέὲίὸ 

 

98. ʅʘʿʚʝ˂ʠ ʙʨʦʿ ʢʦʤʙʠʥʘʮʠʿʘ ʚʝʟʠʚʘˁʘ ʪʨʠ ʦʪʧʦʨʥʠʢʘ ʦʪʧʦʨʥʦʩʪʠR1, R2, R3 ʢʦʿʠ ʜʘʿʫ ʨʘʟʣʠʯʠʪʝ 

ʝʢʚʠʚʘʣʝʥʪʥʝ ʦʪʧʦʨʥʦʩʪʠ ʿʝ: 

 

99. ʋ ʪʝʤʝʥʠʤʘ ʢʚʘʜʨʘʪʘ ɸ, ɹ ʠ ʎ ʥʘʣʘʟʝ ʩʝ ʪʨʠ ʿʝʜʥʘʢʘ ʪʘʯʢʘʩʪʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ. ʅʘʝʣʝʢʪʨʠʩʘˁʝ ɸ ʜʝʣʫʿʝ 

ʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ɹ, ʢʦʿʝ ʩʝ ʥʘʣʘʟʠ ʥʘ ʠʩʪʦʿ ʩʪʨʘʥʠʮʠ ʢʚʘʜʨʘʪʘ ʢʘʦ ʠ ɸ, ʩʠʣʦʤ ʠʥʪʝʥʟʠʪʝʪʘ F. ʀʥʪʝʥʟʠʪʝʪ 

ʨʝʟʫʣʪʫʿʫ˂ʝ ʩʠʣʝ ʢʦʿʦʤ ʥʘʣʝʢʪʨʠʩʘˁʘ ɸ, ɹ ʠ ʎ ʜʝʣʫʿʫ ʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ɹ ʿʝ: 

 

100. ʈʘʜ ʢʦʿʠ ʚʨʰʠ ʧʨʦʙʥʘ ʢʦʣʠʯʠʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ ʧʦ ʝʢʚʠʧʦʪʝʥʮʠʿʘʣʥʦʿ ʧʦʚʨʰʠ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʦʛ ʧʦˀʘ ʿʝ: 

ʘ) ʿʝʜʥʘʢ 0 

ʙ) ʟʘʚʠʩʠ ʦʜ ʙʨʟʠʥʝ 

ʚ) ʧʦʟʠʪʠʚʘʥ 

ʛ) ʟʘʚʠʩʠ ʦʜ ʜʫʞʠʥʝ ʧʫʪʘ 

ʜ) ʥʝʛʘʪʠʚʘʥ 

 

101. ʀʜʝʘʣʘʥ ʛʘʩ ʠʟ ʩʪʘˁʘ 1(p1, V1, T1) ʧʨʝʣʘʟʠ ʫ ʩʪʘˁʝ 2(p2, V2 = 2V1, T2) ʧʨʦʮʝʩʦʤ ʢʦʿʠ ʩʝ ʤʦʞʝ 

ʧʨʠʢʘʟʘʪʠ ʿʝʜʥʘʯʠʥʦʤ p = aV (a = const). ʤʝʭʘʥʠʯʢʠ ʨʘʜ ʢʦʿʠ ʠʟʚʨʰʠ ʩʠʩʪʝʤ ʧʨʠ ʧʨʝʣʘʩʢʫ ʠʟ ʩʪʘˁʘ 1 ʫ 

ʩʪʘˁʝ 2 ʿʝ: 



 

102. ɽʣʝʢʪʨʦʥ ʫʣʝʪʠ ʥʦʨʤʘʣʥʦ ʥʘ ʣʠʥʠʿʝ ʩʠʣʘ ʩʪʘʮʠʦʥʘʨʥʦʛ, ʭʦʤʦʛʝʥʦʛ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ. ɽʣʝʢʪʨʦʥ ʩʝ 

ʢʨʝ˂ʝ ʧʦ: 

ʘ) ʧʨʘʚʦʿ ʣʠʥʠʿʠ 

ʙ) ʢʨʫʞʥʠʮʠ 

ʚ) ʝʣʠʧʩʠ 

ʛ) ʧʘʨʘʙʦʣʠ 

ʜ) ʭʠʧʝʨʙʦʣʠ 

 

103. ɼʚʘ ʨʘʟʣʠʯʠʪʘ ʛʘʩʘ, ʦʜ ʢʦʿʠʭ ʿʝ ʿʝʜʘʥ ʿʝʜʥʦʘʪʦʤʩʢʠ, ʘ ʜʨʫʛʠ ʜʚʦʘʪʦʤʩʢʠ, ʥʘʣʘʟʝ ʩʝ ʥʘ ʠʩʪʦʿ 

ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʫ ʿʝʜʥʘʢʠʤ ʟʘʧʨʝʤʠʥʘʤʘ. ʆʙʘ ʛʘʩʘ ʘʜʿʘʙʘʪʩʢʠ ʩʝ ʩʘʙʠʿʘʿʫ ʜʦ ʜʫʧʣʦ ʤʘˁʠʭ ʟʘʧʨʝʤʠʥʘ. ʂʦʿʠ 

˂ʝ ʩʝ ʚʠʰʝ ʟʘʛʨʝʿʘʪʠ ʠ ʢʦʣʠʢʦ ʧʫʪʘ? 

 

104. ɼʦˁʠ ʢʨʘʿ ʚʝʨʪʠʢʘʣʥʝ ʢʘʧʠʣʘʨʥʝ ʮʝʚʠ ʧʦʪʦʧˀʝʥ ʿʝ ʫ ʪʝʯʥʦʩʪ ʯʠʿʘ ʿʝ ʛʫʩʪʠʥʘ rʠ ʢʦʝʬʠʮʠʿʝʥʪ 

ʧʦʚʨʰʠʥʩʢʦʛ ʥʘʧʦʥʘg. ʂʦʣʠʢʘ ʢʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʩʝ ʦʩʣʦʙʦʜʠ ʧʨʠ ʧʦʜʠʟʘˁʫ ʪʝʯʥʦʩʪʠ ʫ ʢʘʧʠʣʘʨʠ? 

ʂʚʘʰʝˁʝ ʿʝ ʧʦʪʧʫʥʦ. 

 

105. ʇʨʝʯʥʠʢ ʰʠʨʝʛ ʜʝʣʘ ʮʠʣʠʥʜʨʠʯʥʦʛ ʜʝʣʘ ʰʧʨʠʮʘ ʟʘ ʠˁʝʢʮʠʿʝ ʿʝ 2 cm, ʘ ʫʞʝʛ 1 mm. ʅʘ˂ʠ ʙʨʟʠʥʫ 

ʢʦʿʦʤ ʠʩʪʠʯʝ ʚʦʜʘ ʠʟ ʭʦʨʠʟʦʥʪʘʣʥʦ ʧʦʩʪʘʚˀʝʥʦʛ ʰʧʨʠʮʘ ʘʢʦ ʩʝ ʥʘ ˁʝʛʦʚ ʢʣʠʧ ʜʝʣʫʿʝ ʢʦʥʩʪʘʥʪʥʦʤ ʩʠʣʦʤ 

ʦʜ 10 N. ʋʟʝʪʠs1<<s2ʠv1
2<<v2

2. 

 

106. ʈʘʚʘʥ ʢʦʥʜʝʥʟʘʪʦʨ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʪʨʠ ʧʘʨʘʣʝʣʥʝ ʧʣʦʯʝ. ʉʧʦˀʘʰˁʝ ʧʣʦʯʝ ʩʫ ʚʝʟʘʥʝ ʢʨʘʪʢʦ ʟʘ + ʧʦʣ, ʘ 

ʫʥʫʪʨʘʰˁʘ ʟʘ ï ʧʦʣ.. ʆʜʨʝʜʠʪʠ ʢʘʧʘʮʠʪʝʪ ʦʚʦʛ ʢʦʥʜʝʥʟʘʪʦʨʘ ʘʢʦ ʿʝ ʧʦʚʨʰʠʥʘ ʩʚʘʢʝ ʧʣʦʯʝ 100 cm2, ʘ 

ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʜʚʝ ʩʫʩʝʜʥʝ ʧʣʦʯʝ 5 mm. ɸʢʦ ʩʝ ʮʝʦ ʢʦʥʜʝʥʟʘʪʦʨ ʧʦʪʦʧʠ ʫ ʛʣʠʮʝʨʠʥ ʯʠʿʘ ʿʝ ʨʝʣʘʪʠʚʥʘ 

ʜʠʝʣʝʢʪʨʠʯʥʘ ʧʨʦʧʫʩʪˀʠʚʦʩʪ 56,2? 

 

107. ʏʝʪʠʨʠ ʿʝʜʥʘʢʘ ʪʘʯʢʘʩʪʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ (ʜʚʘ ʧʦʟʠʪʠʚʥʘ ʠ ʜʚʘ ʥʝʛʘʪʠʚʥʘ) ʨʘʩʧʦʨʝʹʝʥʘ ʩʫ 

ʥʘʠʟʤʝʥʠʯʥʦ ʫ ʪʝʤʝʥʠʤʘ ʢʚʘʜʨʘʪʘ. ʅʘʝʣʝʢʪʨʠʩʘˁʘ ʩʝ: 

ʘ) ʧʨʠʚʣʘʯʝ ʢʘ ʮʝʥʪʨʫ ʢʚʘʜʨʘʪʘ 

ʙ) ʦʜʙʠʿʘʿʫ ʦʜ ʮʝʥʪʨʘ ʢʚʘʜʨʘʪʘ 

ʚ) ʫ ʩʪʘʙʠʣʥʦʿ ʩʫ ʨʘʚʥʦʪʝʞʠ 

ʛ) ʫ ʣʘʙʠʣʥʦʿ ʩʫ ʨʘʚʥʦʪʝʞʠ 

 

108. ʄʝʪʘʣʥʘ ʢʫʛʣʠʮʘ ʧʦʣʫʧʨʝʯʥʠʢʘ 2 cm ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʿʝ ʪʘʢʦ ʜʘ ʿʝ ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʠ ʧʦʪʝʥʮʠʿʘʣ ʥʘ 

ˁʝʥʦʿ ʧʦʚʨʰʠʥʠ 240 V. ɸʢʦ ʩʝ ʝʣʝʢʪʨʦʥ ʥʘʣʘʟʠ ʥʘ ʤʝʩʪʫ ʫʜʘˀʝʥʦʤ 10 cm ʦʜ ʧʦʚʨʰʠʥʝ ʢʫʛʣʠʮʝ, ʪʘʜʘ ʿʝ 

ʨʘʜ ʢʦʿʠ ʪʨʝʙʘ ʫʣʦʞʠʪʠ ʜʘ ʩʝ ʝʣʝʢʪʨʦʥ ʩʘ ʦʟʥʘʯʝʥʦʛ ʤʝʩʪʘ ʧʨʝʤʝʩʪʠ ʫ ʙʝʩʢʦʥʘʯʥʦʩʪ: 

 

109. ʊʦʧʣʦʪʥʘ ʤʘʰʠʥʘ ʧʨʝʢʦ ʨʘʜʥʦʛ ʪʝʣʘ ʫʟʠʤʘ ʠʟ ʪʦʧʣʦʪʥʦʛ ʨʝʟʝʨʚʦʘʨʘ ʩʚʘʢʝ ʩʝʢʫʥʜʝ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ 

ʦʜ φϽρπ J ʘ ʭʣʘʜˁʘʢ, ʟʘ ʠʩʪʦ ʚʨʝʤʝ, ʧʨʠʤʠ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʦʜτȟψϽρπ J. ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʠʩʥʦʛ 

ʜʝʿʩʪʚʘ ʦʚʝ ʤʘʰʠʥʝ ʿʝ: 

 

110. ɿʘ ʚʝʨʪʠʢʘʣʥʫ ʨʘʚʥʦʤʝʨʥʦ ʥʘʝʣʝʢʪʨʠʩʘʥʫ ʙʝʩʢʦʥʘʯʥʫ ʨʘʚʥʫ ʧʦʚʨʰʠʥʫ ʦʙʝʰʝʥʘ ʿʝ ʥʠʪ ʥʘ ʯʠʿʝʤ 

ʜʦˁʝʤ ʢʨʘʿʫ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʢʫʛʣʠʮʘ. ɸʢʦ ʩʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʠ ʤʘʩʘ ʢʫʛʣʠʮʝ ʫʜʚʦʩʪʨʫʯʝ, ʫʛʘʦ ʦʪʢʣʦʥʘ 

ʦʜ ʨʘʚʥʠ ˂ʝ ʩʝ: 

ʘ) ʧʦʚʝ˂ʘʪʠ 

ʙ) ʩʤʘˁʠʪʠ 

ʚ) ʦʩʪʘ˂ʝ ʠʩʪʠ 

 

111. ʅʘ ʪʝʨʘʟʠʿʘʤʘ ʩʫ ʫʨʘʚʥʦʪʝʞʝʥʠ ʪʘʩ ʩʘ ʪʝʛʦʚʠʤʘ ʠ ʩʫʜ ʩʘ ʚʦʜʦʤ. ʂʘʜʘ ʩʝ ʫ ʚʦʜʫ ʧʦʪʦʧʠ ʪʝʣʦ (ʪʘʢʦ ʜʘ 

ʥʝ ʜʦʜʠʨʫʿʝ ʩʫʜ), ʧʨʝʪʝʛʥʫ˂ʝ: 

ʘ) ʪʘʩ ʩʘ ʪʝʛʦʚʠʤʘ 

ʙ) ʪʘʩ ʩʘ ʚʦʜʦʤ 

ʚ) ʨʘʚʥʦʪʝʞʘ ʩʝ ʥʝ˂ʝ ʥʘʨʫʰʠʪʠ 

 



112. ɱʝʜʘʥ ʢʨʘʢ U-ʮʝʚʠ, ʫ ʢʦʿʦʿ ʿʝ ʞʠʚʘ, ʜʨʞʠ ʩʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʠ 0ÁC, ʜʦʢ ʿʝ ʪʝʤʧʝʨʘʪʫʨʘ ʫ ʜʨʫʛʦʤ ʢʨʘʢʫ 

100ÁC. ɺʠʩʠʥʘ ʞʠʚʠʥʦʛ ʩʪʫʙʘ ʫ ʧʨʚʦʤ ʢʨʘʢʫ ʿʝh1, ʘ ʫ ʜʨʫʛʦʤh2. ʂʦʝʬʠʮʠʿʝʥʪ ʟʘʧʨʝʤʠʥʩʢʦʛ ʰʠʨʝˁʘ ʞʠʚʝ 

ʿʝ b. ʋ ʜʘʪʠʤ ʫʩʣʦʚʠʤʘ ʚʘʞʠ: 

ʘ) ρ Ὕ 

ʙ) ρ Ὕ 

ʚ) h1 = h2 

 

113. ʇʨʠ ʩʧʘʿʘˁʫ ʚʠʰʝ ʢʘʧʠ ʪʝʯʥʦʩʪʠ ʫ ʿʝʜʥʫ, ʟʙʦʛ ʧʨʦʤʝʥʝ ʩʣʦʙʦʜʥʝ ʧʦʚʨʰʠʥʝ ʪʝʯʥʦʩʪʠ, ʝʥʝʨʛʠʿʘ 

ʪʝʯʥʦʩʪʠ ʩʝ: 

ʘ) ʧʦʚʝ˂ʘʚʘ 

ʙ) ʩʤʘˁʫʿʝ 

ʚ) ʥʝ ʤʝˁʘ ʩʝ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

ʉʈɽɼɳɽʐʂʆʃɽ 

3. ʈɸɿʈɽɼ 

 

 
1. Kʣʘʪʥʦ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʥʝʠʩʪʝʛˀʠʚʦʛ ʢʘʥʘʧʘ ʟʘʥʝʤʘʨˀʠʚʦ ʤʘʣʝ ʤʘʩʝ, ʥʘ ʯʠʿʝʤ ʩʝ ʢʨʘʿʫ ʥʘʣʘʟʠ ʤʘʩʠʚʥʘ 

ʢʫʛʣʠʮʘ. ʂʘʥʘʧ ʤʦʞʝ ʜʘ ʠʟʜʨʞʠ ʜʚʦʩʪʨʫʢʫ ʪʝʞʠʥʫ ʢʫʛʣʠʮʝ. ʂʦʣʠʢʠ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʫʛʘʦ ʦʪʢʣʦʥʘ ʦʜ 

ʨʘʚʥʦʪʝʞʥʦʛ ʧʦʣʦʞʘʿʘ ʜʘ ʙʠ ʜʦʰʣʦ ʜʦ ʢʠʜʘˁʘ ʢʘʥʘʧʘ  ʧʨʠ ʧʨʦʣʘʩʢʫ ʢʫʛʣʠʮʝ ʢʨʦʟ ʨʘʚʥʦʪʝʞʥʠ ʧʦʣʦʞʘʿ?                                                          

 

2. ʅʘ ʨʘʩʪʦʿʘˁʫ 1cm ʦʜ ʨʘʚʥʦʪʝʞʥʦʛ ʧʦʣʦʞʘʿʘ ʢʠʥʝʪʠʯʢʘ ʠ ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ ʭʘʨʤʦʥʠʿʩʢʦʛ 

ʦʩʮʠʣʘʪʦʨʘ ʩʫ ʤʝʹʫʩʦʙʥʦ ʿʝʜʥʘʢʝ. ʂʦʣʠʢʘ ʿʝ ʘʤʧʣʠʪʫʜʘ ʦʩʮʠʣʘʮʠʿʘ?    

 

3.ʇˀʦʩʥʘʪʠ ʢʘʣʝʤ ʩʘ N = 100 ʢʨʫʞʥʠʭ ʥʘʚʦʿʘʢʘ ʩʨʝʜˁʝʛ ʧʦʣʫʧʨʝʯʥʠʢʘ r= 15 cm, ʧʦʩʪʘʚˀʝʥ ʿʝ ʪʘʢʦ ʜʘ ʿʝ 

ˁʝʛʦʚʘ ʦʩʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʠ ʧʘʨʘʣʝʣʥʘ ɿʝʤˀʠʥʦʤ ʤʘʛʥʝʪʥʦʤ ʤʝʨʠʜʠʿʘʥʫ. ʂʘʣʝʤ ʩʝ ʥʘʣʘʟʠ ʫ ʚʘʟʜʫʭʫ ʠ 

ʜʦʚʦˀʥʦ ʿʝ ʫʜʘˀʝʥ ʦʜ ʠʟʚʦʨʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ. ʅʘʚʦʿʮʠ ʢʘʣʝʤʘ ʩʫ ʢʨʘʪʢʦ ʚʝʟʘʥʠ ʠ ʠʤʘʿʫ ʦʪʧʦʨʥʦʩʪ R= 3,4 

ɋ. ʂʦʣʠʢʘ ˂ʝ ʢʦʣʠʯʠʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʧʨʦʪʝ˂ʠ ʢʨʦʟ ʢʘʣʝʤ ʘʢʦ ʩʝ ʦʥ ʦʙʨʥʝ ʟʘ ʫʛʘʦ 1800 ʦʢʦ ʚʝʨʪʠʢʘʣʥʝ 

ʦʩʝ ʩʠʤʝʪʨʠʿʝ? ʍʦʨʠʟʦʥʪʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ ʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ ɿʝʤˀʠʥʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʠʟʥʦʩʠB= 2·10-

5T.  

     

4.ʉʦʧʩʪʚʝʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʦʩʮʠʣʘʪʦʨʥʦʛ ʢʦʣʘ ʩʘ ʢʦʥʜʝʥʟʘʪʦʨʦʤ ʢʘʧʘʮʠʪʝʪʘ C1 =1 µF ʠʟʥʦʩʠ 

ɜ1= 400 Hz. ɸʢʦ ʩʝ ʧʘʨʘʣʝʣʥʦ ʢʦʥʜʝʥʟʘʪʦʨʫ C1 ʚʝʞʝ ʢʦʥʜʝʥʟʘʪʦʨ C2 ʢʦʣʦ ʠʤʘ ʬʨʝʢʚʝʥʮʠʿʫ  

ɜ2= 100 Hz. ʆʜʨʝʜʠʪʠ ʢʘʧʘʮʠʪʝʪ ʢʦʥʜʝʥʟʘʪʦʨʘ C2. ʊʝʨʤʦʛʝʥʫ ʦʪʧʦʨʥʦʩʪ ʢʦʣʘ ʟʘʥʝʤʘʨʠʪʠ.  

    

5. ʍʦʤʦʛʝʥʠ ʚʘˀʘʢ ʧʦʣʫʧʨʝʯʥʠʢʘ r ʢʦʪʨˀʘ ʩʝ ʙʝʟ ʢʣʠʟʘˁʘ ʧʦ ʫʥʫʪʨʘʰʥʦʿ ʧʦʚʨʰʠʥʠʮʠʣʠʥʜʨʘ 

ʧʦʣʫʧʨʝʯʥʠʢʘ R. ʂʦʣʠʢʠ ˂ʝ ʙʠʪʠ ʧʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘʮʝʥʪʨʘ ʚʘˀʢʘ ʘʢʦ ʩʝ ʚʘˀʘʢ ʠʟʚʝʜʝ ʠʟ ʨʘʚʥʦʪʝʞʥʦʛ 

ʧʦʣʦʞʘʿʘ ʥʘ ʤʘʣʦ ʨʘʩʪʦʿʘˁʝ.  

 

 

6. ʋ ʢʦʣʫ ʥʘ ʩʣʠʮʠ ʧʨʠʢˀʫʯʝʥ ʿʝ ʥʘʠʟʤʝʥʠʯʘʥ ʥʘʧʦʥ ʦʜ 100V 

ʬʨʝʢʚʝʥʮʠʿʝ 100Hz. ʉʪʨʫʿʘ ʫ ʢʦʣʫ ʿʝ 5ɸ, ʥʘʧʦʥʠ U1ʠU2ʩʫ 

ʿʝʜʥʘʢʠ. ʅʘ˂ʠR,L ʠ C ʘʢʦ ʿʝ ʨʝʟʦʥʘʥʪʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʫ ʢʦʣʫ 50 

Hz.  

 

 

 

        

7.ʋ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʠʥʫʢʮʠʿʝ B=0,06Tʥʘʣʘʟʠ ʩʝ ʢʘʣʝʤ ʧʨʝʯʥʠʢʘ d=8cm, ʢʦʿʠ ʠʤʘ N=80 

ʥʘʚʦʿʘʢʘ ʙʘʢʘʨʥʝ ʞʠʮʝ ʧʨʝʩʝʢʘ S=1mm2. ʂʘʣʝʤ ʩʝ ʦʙʨʥʝ ʟʘ Ŭ=180°ʪʦʢʦʤ  



ȹt=0,2s. ʇʨʝ ʠ ʧʦʩʣʝ ʨʦʪʘʮʠʿʝ ʦʩʘ ʢʘʣʝʤʘ ʿʝ ʧʘʨʘʣʝʣʥʘ ʣʠʥʠʿʘʤʘ ʩʠʣʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ. ʆʜʨʝʜʠʪʠ ʩʨʝʜˁʫ 

ʚʨʝʜʥʦʩʪ ʠʥʜʫʢʦʚʘʥʝ ɽʄʉ ʫ ʩʦʣʝʥʦʠʜʫ ʠ ʠʥʜʫʢʦʚʘʥʫ ʢʦʣʠʯʠʥʫ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʢʦʿʘ ʧʨʦʹʝ ʢʨʦʟ 

ʩʦʣʝʥʦʠʜ. ʉʧʝʮʠʬʠʯʥʠ ʦʪʧʦʨ ʙʘʢʨʘ ʿʝ ɟ=1,7·10-8ɋm.  

 

8. ʆ ʝʣʘʩʪʠʯʥʫ ʦʧʨʫʛʫ ʦʙʝʰʝʥ ʿʝ ʪʘʩ ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʠ ʪʝʛ. ʇʦʟʥʘʪʦ ʿʝ ʜʘ ʿʝ ʧʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ ʪʦʛ 

ʩʠʩʪʝʤʘT= 1,5 s. ʂʦʣʠʢʠ ˂ʝ ʙʠʪʠ ʧʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ Tôʢʘʜʘ ʥʘ ʪʘʩ ʜʦʜʘʤʦ ʿʦʰ ʿʝʜʘʥ ʪʝʛ, ʘʢʦ ʩʝ ʧʨʠ ʪʦʤʝ 

ʨʘʚʥʦʪʝʞʥʠ ʧʦʣʦʞʘʿ ʩʧʫʩʪʠ ʟʘ h=10cm? ɿʘ ʠʥʪʝʥʟʠʪʝʪ ʫʙʨʟʘˁʘ ɿʝʤˀʠʥʝ ʪʝʞʝ ʫʟʝʪʠ 9,81 m/s2. 

 

 

 

9. ʇʦʜ ʜʝʿʩʪʚʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʧʦˀʘʰˁʝ ʩʠʣʝ, ʧʨʦʚʦʜʥʠ ʰʪʘʧ ON, ʦʪʧʦʨʘ R, ʨʦʪʠʨʘ ʩʪʘʣʥʦʤ ʫʛʘʦʥʦʤ 

ʙʨʟʠʥʦʤ ɤ ʦʢʦʮʝʥʪʨʘ ʧʨʦʚʦʜʥʦʛ ʧʦʣʫʧʨʩʪʝʥʘ ʧʦʣʫʧʨʝʯʥʠʢʘ 1.ʎeʥʪʘʨ ʠ ʪʘʯʢʘ mʧʦʣʫʧʨʩʪʝʥʘ ʩʧʦʿʝʥʠ ʩʫ 

ʧʨʝʢʦ ʠʟʚʦʨʘ ‐ʠ ʫʥʫʪʨʘʰˁʝʛ ʦʪʧʦʨʘ r. ʉʠʩʪʝʤ ʩʝ ʥʘʣʘʟʠ ʫ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʠʥʜʫʢʮʠʿʝ B ʯʠʿʝ 

ʩʫ ʣʠʥʠʿʝ ʥʦʨʤʘʣʥʝ ʥʘ ʨʘʚʘʥ ʧʦʣʫʧʨʩʪʝʥʘ (ʉʣʠʢʘ). ʆʜʨʝʜʠʪʠ ʥʘʧʦʥ ʠʟʤʝʹʫ ʢʨʘʿʝʚʘ ʰʪʘʧʘ ʠ ʩʥʘʛʫ 

ʪʦʧʣʦʪʥʠʭʛʫʙʠʪʘʢʘ ʫ ʰʪʘʧʫ. ʆʪʧʦʨ ʧʦʣʫʧʨʩʪʝʥʘ ʿʝ ʟʘʥʝʤʘʨˀʠʚ. 

 
 

10. ʂʚʘʜʨʘʪʥʘ ʢʦʥʪʫʨʘ ʩʪʨʘʥʠʮʝ ʘ ʠʛʫʩʪʠʥʝ ʧʦ ʿʝʜʠʥʠʮʠ ʜʫʞʠʥʝ ɟL=2 g/m ʢʨʦʟ ʢʦʿʫ ʪʝʯʝ ʩʪʨʫʿʘI2= 100 A, 

ʥʘʣʘʟʠ ʩʝ ʫ ʚʝʨʪʠʢʘʣʥoʿ ʨʘʚʥʠ ʫ ʧʦˀʫ ʩʠʣʝ ɿʝʤˀʠʥʝ ʪʝʞʝ (ʉʣʠʢʘ). ʅʘ ʨʘʩʪʦʿʘˁʫ  

r=2cm ʦʜ ʢʦʥʪʫʨʝ ʿʝ ʙʝʩʢʦʥʘʯʥʠ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʧʨʦʚʦʜʥʠʢ ʢʨʦʟ ʢʦʿʠ ʪʝʯʝ ʩʪʨʫʿʘI1 = 100 A.  

ʇʨʠ ʢʦʿʦʿ ʚʨʝʜʥʦʩʪʠ ʩʪʨʘʥʠʮʝ ʘ ˂ʝ ʢʦʥʪʫʨʘ ʙʠʪʠ ʫ ʨʘʚʥʦʪʝʞʠ?  

 
 

- ɼʦʧʫʥʠ ʨʝʯʠ ʢʦʿʝ ʥʝʜʦʩʪʘʿʫ ʫ ʩʣʝʜʝ˂ʠʤ ʠʩʢʘʟʠʤʘ: 

 

11. ʋ ʩʣʫʯʘʿʫ ʢʦʥʜʝʥʟʘʪʦʨʘ, ʫ ʢʦʣʫ ʩʘ ʥʘʠʟʤʝʥʠʯʥʦʤ ʩʪʨʫʿʦʤ, ʥʘʧʦʥ ʠ ʩʪʨʫʿʘ ʥʠʩʫ ʫ ʬʘʟʠ. _____________ 

ʬʘʟʥʦ ʢʘʩʥʠ ʟʘ ___________, ʜʦʢ ʫ ʩʣʫʯʘʿʫ ʠʥʜʫʢʪʠʚʥʝ ʟʘʚʦʿʥʠʮʝ, ʫ ʢʦʣʫ ʩʘ ʥʘʠʟʤʝʥʠʯʥʦʤ ʩʪʨʫʿʦʤ, 

_________ ʬʘʟʥʦ ʧʨʝʜˁʘʯʠ ʫ ʦʜʥʦʩʫ ʥʘ ____________.  

 

12. ʇʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ ʬʠʟʠʯʢʦʛ ʢʣʘʪʥʘ ʤʦʞʝ ʩʝ ʧʨʝʜʩʪʘʚʠʪʠ ʠʟʨʘʟʦʤ: ________. 

 

13. ʇʨʠ ʧʨʝʣʘʩʢʫ ʩʚʝʪʣʦʩʪʠ ʠʟ ʿʝʜʥʝ ʩʨʝʜʠʥʝ ʫ ʜʨʫʛʫ, ʨʘʟʤʘʪʨʘʿʫ˂ʠ ʬʨʝʢʚʝʥʮʠʿʫ ʠ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ 

ʩʚʝʪʣʦʩʪʠ, ʤʝˁʘ ʩʝ ______________, ʜʦʢ _____________ ʦʩʪʘʿʝ ʠʩʪʘ.  

 

14. ʅʘ ʬʦʪʦʛʨʘʬʩʢʦʿ ʧʣʦʯʠ ʜʦʙʠ˂ʝ ʩʝ ʣʠʢʦʚʠ ʜʠʬʨʘʢʮʠʦʥʠʭ ʤʘʢʩʠʤʫʤʘ ʘʢʦ ʿʝ ʨʘʟʣʠʢʘ ʧʫʪʝʚʘ ʜʚʘ 

ʩʫʩʝʜʥʘ ʟʨʘʢʘ ʿʝʜʥʘʢʘ ____________ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ, ʰʪʦ ʩʝ ʤʘʪʝʤʘʪʠʯʢʠ ʟʘʧʠʩʫʿʝ: ____________.  

 

15.ʅʘʛʣʘʪʢʦʤ ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʩʪʦʣʫ ʥʘʣʘʟʠ ʩʝ ʣʦʧʪʘ ʤʘʩʝm1= 0,35 kg. ʃʦʧʪʘ ʿʝ ʚʝʟʘʥʘ ʟʘ ʟʠʜ ʦʧʨʫʛʦʤ 

ʢʦʝʬʠʮʠʿʝʥʪʘ ʝʣʘʩʪʠʯʥʦʩʪʠk = 5·104 N/m. ʄʝʪʘʢ ʤʘʩʝ m2= 0,05 kg ʣʝʪʠ ʭʦʨʠʟʦʥʪʘʣʥʦ ʢʦʥʩʪʘʥʪʥʦʤ 

ʙʨʟʠʥʦʤ ὺ φππά ίϳ ʠ ʥʝʝʣʘʩʪʠʯʥʦ ʫʜʘʨʘ ʦ ʣʦʧʪʫ. ʆʜʨʝʜʠʪʠ ʘʤʧʣʠʪʫʜʫ ɸ ʦʩʮʠʣʘʮʠʿʘ ʥʦʚʦʥʘʩʪʘʣʦʛ 

ʩʠʩʪʝʤʘ ʤʝʪʘʢ-ʣʦʧʪʘ-ʦʧʨʫʛʘ. ʄʘʩʫ ʦʧʨʫʛʝ ʠ ʦʪʧʦʨ ʚʘʟʜʫʭʘ ʟʘʥʝʤʘʨʠʪʠ.                                                                                                    

 



16.ʀʟʚʦʨ ʟʚʫʢʘ ʬʨʝʢʚʝʥʮʠʿʝ 1,5kHz ʢʨʝ˂ʝ ʩʝ ʨʘʚʥʦʤʝʨʥʦ ʜʫʞ ʧʨʘʚʝ ʫʜʘˀʝʥʝ 

170m ʦʜ ʥʝʧʦʢʨʝʪʥʦʛ ʧʨʠʿʝʤʥʠʢʘ. ɹʨʟʠʥʘ ʟʚʫʢʘ ʿʝ c, ʘ ʙʨʟʠʥʘ ʠʟʚʦʨʘ ʿʝ 0,6c. 

ʅʘ˂ʠ: 

ʘ) ʌʨʝʢʚʝʥʮʠʿʫ ʟʚʫʢʘ ʢʦʿʠ ʨʝʛʠʩʪʨʫʿʝ ʧʨʠʿʝʤʥʠʢ ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʩʝ ʠʟʚʦʨ ʥʘʣʘʟʠ 

ʥʘ ʥʘʿʤʘˁʝʤ ʨʘʩʪʦʿʘˁʫ ʦʜ ˁʝʛʘ.                                                                                       

ʙ) ʈaʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʠʟʚʦʨʘ ʠ ʧʨʠʿʝʤʥʠʢʘ ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʧʨʠʿʝʤʥʠʢ ʨʝʛʠʩʪʨʫʿʝ ʟʚʫʢ ʬʨʝʢʚʝʥʮʠʿʝ 

1,5kHz.                                                                                                       

 

17.Koʥʜʝʥʟʘʪʦʨ ʢʘʧʘʮʠʪʝʪʘ s ʠ ʜʚʘ ʢʘʣʝʤʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ὒ ʠ ὒ ʠ ʟʘʥʝʤʘʨˀʠʚʠʭ ʪʝʨʤʦʛʝʥʠʭ ʦʪʧʦʨʘ 

ʧʦʚʝʟʘʥʠ ʩʫ ʫ ʩʪʨʫʿʥʦ ʢʦʣʦ ʢʘʦ ʥʘ ʩʣʠʮʠ ʧʦʨʝʜ. ʋ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ ʧʦʨʝʢʠʜʘʯ ʿʝ ʦʪʚʦʨʝʥ, ʘ ʥʘʧʦʥ ʥʘ 

ʢʦʥʜʝʥʟʘʪʦʨʫ ʿʝ Ὗ. ʇʨʝʢʠʜʘʯ ʩʝ ʟʘʪʚʦʨʠ. 

ʘ) ʇʦʩʣʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ˂ʝ ʥʘʧʦʥ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʫ ʙʠʪʠ Ὗ?  

ʂʦʣʠʢʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ˂ʝ ʟʘ ʪʦ ʚʨʝʤʝ ʧʨʦ˂ʠ ʢʨʦʟ ʿʝʜʘʥ, ʘ ʢʦʣʠʢʦ ʢʨʦʟ ʜʨʫʛʠ ʢʘʣʝʤ? 

ʙ) ʂʦʣʠʢʝ ˂ʝ ʙʠʪʠ ʤʘʢʩʠʤʘʣʥʝ ʿʘʯʠʥʝ ʩʪʨʫʿʘ ʢʨʦʟ ʿʝʜʘʥ ʠ ʢʨʦʟ ʜʨʫʛʠ ʢʘʣʝʤ?  

 

18. ɸʢʦ ʢʨʦʟ ʢʦʥʪʫʨʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ L ʧʨʦʪʠʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I, ʤʘʛʥʝʪʥʠ ʬʣʫʢʩ ʢʨʦʟ ʢʦʥʪʫʨʫ ʿʝ:  

ʘ) ὒὍ       ʙ) ὒὍ       ʚ) ὒʛ) ὒὍ 

 

19. ɾʠʯʘʥʠ ʢʚʘʜʨʘʪ ʩʝ ʥʘʣʘʟʠ ʫ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʯʠʿʝ ʩʫ ʣʠʥʠʿʝ ʥʦʨʤʘʣʥʝ ʥʘ ʢʚʘʜʨʘʪ. ɸʢʦ ʩʝ 

ʢʚʘʜʨʘʪ ʜʝʬʦʨʤʠʰʝ ʫ ʧʨʩʪʝʥ, ʬʣʫʢʩ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʢʨʦʟ ʢʦʥʪʫʨʫ ʩʝ: 

ʘ) ʩʤʘˁʫʿe       ʙ) ʥʝ ʤʝˁʘ       ʚ) ʧʦʚʝ˂ʘʚʘ        

 

20. ɼʚʝ ʿʝʜʥʘʢʝ ʩʠʿʘʣʠʮʝ ʫʢˀʫʯʝʥʝ ʩʫ ʫ ʢʦʣʦ ʿʝʜʥʦʩʤʝʨʥʝ ʩʪʨʫʿʝ. ʂʘʜʘ ʩʝ 

ʟʘʪʚʦʨʠ ʧʨʝʢʠʜʘʯ, ʤʘʢʩʠʤʘʣʥʫ ʦʩʚʝʪˀʝʥʦʩʪ ʧʨʚʦ ˂ʝ ʧʦʩʪʠ˂ʠ: 

ʘ) ʉʠʿʘʣʠʮʘ Ὓ 

ʙ) ʉʠʿʘʣʠʮʘ  Ὓ 

ʚ) ʆʙʝ ʠʩʪʦʚʨʝʤʝʥʦ. 

ʛ) ʉʠʿʘʣʠʮʘ Ὓ ʘʢʦ ʿʝ ʦʪʧʦʨ ʢʘʣʝʤʘ ʤʘˁʠ ʦʜ R. 

 

21. ʉʦʧʩʪʚʝʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʦʩʮʠʣʘʪʦʨʥʦʛ ʢʦʣʘ ʩʘ ʢʦʥʜʝʥʟʘʪʦʨʦʤ ʢʘʧʘʮʠʪʝʪʘ C1ʠʟʥʦʩʠɜ1 .  

ɸʢʦ ʩʝ ʧʘʨʘʣʝʣʥʦ ʢʦʥʜʝʥʟʘʪʦʨʫC1 ʚʝʞʝ ʢʦʥʜʝʥʟʘʪʦʨC2 , ʢʦʣʦ ʠʤʘ ʬʨʝʢʚʝʥʮʠʿʫɜ2 . ʆʜʨʝʜʠʪʠ ʢʘʧʘʮʠʪʝʪ 

ʢʦʥʜʝʥʟʘʪʦʨʘ C2, ʩʤʘʪʨʘʿʫ˂ʠ ʜʘ ʩʫ ʚʨʝʜʥʦʩʪʠ C1,ɜ1ʠ ɜ2 ʧʦʟʥʘʪʝ. ʊʝʨʤʦʛʝʥʫ ʦʪʧʦʨʥʦʩʪ ʢʦʣʘ ʟʘʥʝʤʘʨʠʪʠ.  

 

22. ɿʘʚʦʿʥʠʮʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ L ʩʧʦʿʝʥʘ ʿʝ ʩʘ ʨʘʚʥʠʤ ʢʦʥʜʝʥʟʘʪʦʨʦʤ ʠʟʤʝʹʫ ʯʠʿʠʭ ʧʣʦʯʘ ʩʝ ʥʘʣʘʟʠ 

ʜʠʝʣʝʢʪʨʠʢ ʨʝʣʘʪʠʚʥʝ ʜʠʝʣʝʢʪʨʠʯʥʝ ʧʨʦʧʫʩʪˀʠʚʦʩʪʠ‐r . ʇʦʚʨʰʠʥʘ ʿʝʜʥʝ ʦʜ ʧʣʦʯʘ ʢʦʥʜʝʥʟʘʪʦʨʘ ʿʝ S, ʘ 

ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʣʦʯʘ ʿʝ d. ʆʜʨʝʜʠʪʠ ʨʝʣʘʪʠʚʥʫ ʜʠʝʣʝʢʪʨʠʯʥʫ ʧʨʦʧʫʩʪˀʠʚʦʩʪ ‐r, ʘʢʦ ʦʚʘ ʢʦʥʪʫʨʘ ʩʪʫʧʘ 

ʫ ʨʝʟʦʥʘʥʮʠʿʫ ʩʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʤ ʪʘʣʘʩʦʤ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ ɚ.  

ʉʤʘʪʨʘʪʠ ‐0ʠ s ʧʦʟʥʘʪʠʤ ʢʦʥʩʪʘʥʪʘʤʘ.  

 

23. ʂʘʣʝʤ ʩʝ ʥʘʣʘʟʠ ʫ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʠʥʜʫʢʮʠʿʝ B. ʇʨʝʯʥʠʢ ʿʝʜʥʦʛ ˁʝʛʦʚʦʛ ʥʘʚʦʿʢʘ ʿʝ d. 

ʇʨʘʚʘʮ ʚʝʢʪʦʨʘ ʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ ʧʘʨʘʣʝʣʘʥ ʿʝ ʩʘ ʦʩʦʤ ʢʘʣʝʤʘ. ʄʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ ʨʘʚʥʦʤʝʨʥʦ 

ʦʧʘʜʥʝ ʥʘ ʥʫʣʫ ʫ ʪʦʢʫ ʚʨʝʤʝʥʘ t. ʂʦʣʠʢʘ ʩʪʨʫʿʘ ʧʨʠ ʪʦʤʝ ʧʨʦʪʝʢʥʝ ʢʨʦʟ ʢʘʣʝʤ, ʘʢʦ ʿʝ ʧʦʚʨʰʠʥʘ 

ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʞʠʮʝ S, a ʩʧʝʮʠʬʠʯʘʥ ʦʪʧʦʨ ʤʘʪʝʨʠʿʘʣʘ ʦʜ ʢʦʿʝʛ ʿʝ ʢʘʣʝʤ ʩʘʯʠˁʝʥ ɟ?  

 

24. ʅʘ ʧʣʦʯʘʤʘ ʜʚʘ ʨʘʚʥʘ ʧʣʦʯʘʩʪʘ ʢʦʥʜʝʥʟʘʪʦʨʘ ʢʘʧʘʮʠʪʝʪʘ C1 ʠC2  ʥʘʣʘʟʝ ʩʝ ʥʘʝʣʝʢʪʨʠʩʘˁʘ q1ʠq2 . 

ʂʦʣʠʢʘ ˂ʝ ʙʠʪʠ ʨʘʟʣʠʢʘ ʫʢʫʧʥʝ ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʩʠʩʪʝʤʘ ʧʨʝ ʠ ʧʦʩʣʝ ʟʘʪʚʘʨʘˁʘ ʧʨʝʢʠʜʘʯʘ?  



 
 

25. ʋ ʩʠʩʪʝʤʫ ʧʨʠʢʘʟʘʥʦʤ ʥʘ ʩʣʠʮʠ ʪʝʣʦ ʢʦʿʝ ʦʩʮʠʣʫʿʝ ʿʝ ʩʠʨʝʥʘ ʤʘʩʝ m= 50 g, ʢʦʿʘ ʝʤʠʪʫʿʝ ʟʚʫʢ 

ʬʨʝʢʚʝʥʮʠʿʝ ɜ0 = 1000 Hz. ʆʜʨʝʜʠʪʠ ʠʥʪʝʨʚʘʣ ʬʨʝʢʚʝʥʮʠʿʘ ʟʚʫʢʘ ʢʦʿʠ ʯʫʿʝ ʯʦʚʝʢ ʢʦʿʠ ʩʪʦʿʠ ʥʘ ʧʨʘʚʮʫ 

ʦʩʮʠʣʦʚʘˁʘ ʩʠʨʝʥʝ ʘʢʦ ʿʝ ʘʤʧʣʠʪʫʜʘ ʦʩʮʠʣʘʮʠʿʘ ʩʠʨʝʥʝ A = 10 cm. ʂoʝʬʠʮʠʿʝʥʪʠ ʝʣʘʩʪʠʯʥʦʩʪʠ ʦʧʨʫʛʘ 

ʩʫk/2 = 500 N/m . ɹʨʟʠʥʘ ʧʨʦʩʪʠʨʘˁʘ ʟʚʫʢʘ ʫ ʚʘʟʜʫʭʫ ʿʝ v = 340 m/s.  

 

 
26. ʆʜʥʦʩ ʩʠʥʫʩʘ ʫʧʘʜʥʦʛ ʠ ʩʠʥʫʩʘ ʧʨʝʣʦʤʥʦʛ ʫʛʣʘ ʟʘ ʜʚʝ ʩʨʝʜʠʥʝ ʿʝ ʩʪʘʣʥʘ ʚʝʣʠʯʠʥʘ ʠ ʿʝʜʥʘʢ ʿʝ ʦʜʥʦʩʫ 

ʘʧʩʦʣʫʪʥʠʭ ʠʥʜʝʢʩʘ ʧʨʝʣʘʤʘˁʘ _________ ʠ ________ ʩʨʝʜʠʥʝ.  

 

27. ʊʝʣʦ ʠʤʘ ʙʝʣʫ ʙʦʿʫ ʘʢʦ ʧʦʪʧʫʥʦ _________ ʩʚʝ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ ʩʚʝʪʣʦʩʪʠ ʢʦʿʘ ʥʘ ˁʝʛʘ ʧʘʜʘ.  

 

28. ʊʝʣʦ ʠʤʘ ʮʨʥʫ ʙʦʿʫ ʘʢʦ ʧʦʪʧʫʥʦ _____________ ʩʚʝʪʣʦʩʪ ʢʦʿʘ ʥʘ ˁʝʛʘ ʧʘʜʘ.  

 

29. ɸʧʩʦʣʫʪʥʠ ʠʥʜʝʢʩ ʧʨʝʣʘʤʘˁʘ ʩʨʝʜʠʥʝ ʜʝʬʠʥʠʰʝ ʩʝ ʢʘʦ ɖ =  ___/___ . 

30. ʋ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʯʠʿʘ ʿʝ ʠʥʜʫʢʮʠʿʘ 0,1 T  ʧʦʩʪʘʚˀʝʥ ʿʝ ʧʨʦʚʦʜʥʠ ʨʘʤ ʯʠʿʘ ʿʝ ʨʘʚʘʥ 

ʥʦʨʤʘʣʥʘ ʥʘ ʣʠʥʠʿʝ ʩʠʣʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ. ʇʦʚʨʰʠʥʘ ʨʘʤʘ ʿʝ 1000 cm2. ʈʘʤ ʿʝ ʚʝʟʘʥ ʩʘʛʘʣʚʘʥʦʤʝʪʨʦʤ 

ʢʦʿʠ, ʧʨʠ ʦʙʨʪʘˁʫ ʨʘʤʘ ʠʟʤʝʨʠ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʦʜ 7,5 mC. ɿʘ ʢʦʣʠʢʠ ʫʛʘʦ ʩʝ ʦʙʨʥʫʦ ʨʘʤ? ʆʪʧʦʨ ʢʦʣʘ ʿʝ 2 

ɋ. 

31.ʋ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʠʥʜʫʢʮʠʿʝ 4·10-2 T ʥʠʟ ʚʝʨʪʠʢʘʣʥʝ ʤʝʪʘʣʥʝ ʰʠʥʝ ʟʘʥʝʤʘʨˀʠʚʦʛ ʦʪʧʦʨʘ, 

ʧʘʜʘ ʧʨʦʚʦʜʥʠ ʰʪʘʧʛʫʩʪʠʥʝ 8800 kg/m3ʠ ʩʧʝʮʠʬʠʯʥʦʛ ʦʪʧʦʨʘ 1,7·10-8 ɋm. 

ʂʦʣʠʢʫ ʤʘʢʩʠʤʘʣʥʫ ʙʨʟʠʥʫ ʜʦʩʪʠʞʝ ʰʪʘʧ? 

 

32. ʏʝʩʪʠʮʘ ʤʘʩʝ 1 g ʭʘʨʤʦʥʠʿʩʢʠʦʩʮʠʣʫʿʝ ʩʘ ʘʤʧʣʠʪʫʜʦʤ 1 m. ʋ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʿʝ ʝʣʦʥʛʘʮʠʿʘ ʯʝʩʪʠʮʝ 0,4 

m. ˁʝʥʘ ʙʨʟʠʥʘ ʿʝ 0,5 m/s. ʂʦʣʠʢʘ ʩʠʣʘ ʜʝʣʫʿʝ ʥʘ ʯʝʩʪʠʮʫ ʫ ʪʘʯʢʠ ʫ ʢʦʿʦʿ ʿʝ ˁʝʥʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʜʫʧʣʦ ʤʘˁʘ ʦʜ ʧʦʪʝʥʮʠʿʘʣʥʝ? 

 

33. ɺʘˀʘʢ ʧʦʣʫʧʨʝʯʥʠʢʘ r ʤʦʞʝ ʜʘ ʩʝ ʢʦʪʨˀʘ ʙʝʟ ʢʣʠʟʘˁʘ ʧʦ ʩʬʝʨʥʦʿ ʧʦʚʨʰʠʥʠ ʧʦʣʫʧʨʝʯʥʠʢʘ 

R.ʆʜʨʝʜʠʪʠ ʧʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ ʚʘˀʢʘ. 

 

34. ʅʘ ʰʪʘʧʫ ʜʫʞʠʥʝ l ʬʠʢʩʠʨʘʥʝ ʩʫ ʜʚʝ ʿʝʜʥʘʢʝ ʢʫʛʣʠʮʝ, ʿʝʜʥʘ ʿʝ ʥʘ ʩʨʝʜʠʥʠ ʰʪʘʧʘ, ʘ ʜʨʫʛʘ ʿʝ ʥʘ 

ˁʝʛʦʚʦʤ ʢʨʘʿʫ. ʐʪʘʧ ʦʩʮʠʣʫʿʝ ʦʢʦ ʭʦʨʠʟʦʥʪʘʣʥʝ ʦʩʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ˁʝʛʦʚ ʩʣʦʙʦʜʥʠ ʢʨʘʿ. ʆʜʨʝʜʠʪʠ 

ʧʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ ʦʚʦʛ ʢʣʘʪʥʘ. ʄʘʩʘ ʰʪʘʧʘ ʿʝ ʟʘʥʝʤʘʨˀʠʚʘ. 

 

35. ʄʘʢʩʠʤʘʣʥʠ ʥʘʧʦʥ ʫ ʦʩʮʠʣʘʪʦʨʥʦʤ ʢʦʿʫ ʢʦʿʝ ʩʝ ʩʘʩʦʿʠ ʠʟ ʢʘʣʝʤʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 20 µH  ʠ 

ʢʦʥʜʝʥʟʘʪʦʨʘ ʢʘʧʘʮʠʪʝʪʘ 80 nF  ʿ ʝ 1,2 V. ʆʜʨʝʜʠʪʠ ʤʘʢʩʠʤʘʣʥʫ ʚʨʝʜʥʦʩʪ ʿʘʯʠʥʝ ʩʪʨʫʿʝ ʫ ʢʦʣʫ. ʊʝʨʤʦʛʝʥʠ 

ʦʪʧʦʨ ʢʦʣʘ ʿʝ ʟʘʥʝʤʘʨˀʠʚ. 

 

36. ʀʤʧʝʜʘʥʩʘ Z ʨʝʜʥʦ ʚʝʟʘʥʦʛ RLC ʢʦʣʘ ʧʦʚʝʟʘʥʦʛ ʥʘ ʠʟʚʦʨ ʫʛʘʦʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ɤ ʜʘʪʘ ʿʝ ʢʦʿʠʤ 

ʠʟʨʘʟʦʤ? 

 



37. ɼʚʘ ʢʦʥʜʝʥʟʘʪʦʨʘ ʯʠʿʠ ʩʫ ʢʘʧʘʮʠʪʝʪʠ 0,4µF  ʠ 0,1µF, ʩʧʦʿʝʥʠ ʨʝʜʥʦ, ʫʢˀʫʯʝʥʠ ʩʫ ʥʘ ʥʘʠʟʤʝʥʠʯʥʠ 

ʥʘʧʦʥ ʘʤʧʣʠʪʫʜʝ 310 V ʠ ʬʨʝʢʚʝʥʮʠʿʝ 50 Hz . ʂʦʣʠʢʘ ʿʝ ʘʤʧʣʠʪʫʜʘ ʿʘʯʠʥʝ ʩʪʨʫʿʝ ʫ ʢʦʣʫ? 

 

38. ʂʦʣʠʢʘ ʿʝ ʜʫʞʠʥʘ ʞʠʮʝ ʘʢʦ ʩʝ ʧʨʠ ˁʝʥʦʤ ʩʢʨʘ˂ʝˁʫ ʟʘ 10 cmʬʨʝʢʚʝʥʮʠʿʘ ʦʩʮʠʣʦʚʘˁʘ ʧʦʚʝ˂ʘ 1,5 

ʧʫʪʘ? ʉʤʘʪʨʘʪʠ ʜʘ ʩʝ ʧʨʠ ʩʢʨʘ˂ʝˁʫ ʞʠʮʝ ʥʝ ʤʝˁʘ ʩʠʣʘ ʟʘʪʝʟʘˁʘ. 

 

39. ʇʦ ʧʨʘʚʦʤ ʧʫʪʫ ʢʨʝ˂ʝ ʩʝ ʘʫʪʦʤʦʙʠʣ ʙʨʟʠʥʦʤ 60 km/h . ɿʘ ˁʠʤ ʠʜʫ ʚʘʪʨʦʛʘʩʥʘ ʢʦʣʘ ʙʨʟʠʥʦʤ 90 km/h  

ʩʘ ʫʢˀʫʯʝʥʦʤ ʩʠʨʝʥʦʤ ʢʦʿʘ ʝʤʠʪʫʿʝ ʟʚʫʢ ʬʨʝʢʚʝʥʮʠʿʝ 1 kHz. ʂʦʣʠʢʘ ʿʝ ʬʨʝʢʚʝʥʮʠʿʘ ʟʚʫʢʘ ʢʦʿʠ ʯʫʿʫ 

ʧʫʪʥʠʮʠ ʫ ʘʫʪʦʤʦʙʠʣʫ? ɹʨʟʠʥʘ ʟʚʫʢʘ ʫ ʚʘʟʜʫʭʫ ʿʝ 340 m/s. 

 

40. ɹʘʪʝʨʠʿʘ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʧʝʪ ʠʜʝʥʪʠʯʥʠʭ ʨʝʜʥʦ ʚʝʟʘʥʠʭ ʢʦʥʜʝʥʟʘʪʦʨʘ, ʧʨʠʢˀʫʯʝʥʘ ʿʝ ʥʘ ʠʟʚʦʨ 

ʿʝʜʥʦʩʤʝʨʥʦʛ ʥʘʧʦʥʘ U = 3000 V  . ʂʘʧʘʮʠʪʝʪ ʩʚʘʢʦʛ ʢʦʥʜʝʥʟʘʪʦʨʘ ʠʟʥʦʩʠ C = 0,2µF. ɸʢʦ ʫ ʪʦʢʫ ʧʫˁʝˁʘ 

ʿʝʜʘʥ ʦʜ ʢʦʥʜʝʥʟʘʪʦʨʘ ʙʫʜʝ ʧʨʦʙʠʿʝʥ, ʟʘ ʢʦʣʠʢʦ ˂ʝ ʩʝ ʧʨʦʤʝʥʠʪʠ ʝʥʝʨʛʠʿʘ ʙʘʪʝʨʠʿʝ? 

 

41. ʈʝʜʦʚʥʦ ʩʝ ʢʫʚʘ ʠʩʪʘ ʢʦʣʠʯʠʥʘ ʯʘʿʘ ʩʘ ʚʦʜʦʤ ʠʩʪʝ ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʫ ʠʩʪʦʿ ʧʦʩʫʜʠ. ʇʦʩʫʜʘ ʩʝ ʟʘʛʨʝʚʘ ʩʘ 

ʜʚʘʛʨʝʿʘʯʘ ʦʪʧʦʨʘ ʦʜ 100 ɋ ʠ 150 ɋ . ʂʘʜʘ ʩʫʛʨʝʿʘʯʠ ʩʧʦʿʝʥʠ ʨʝʜʥʦ ʚʦʜʘ ʧʨʦʢˀʫʯʘ ʟʘ 10 min. ɿʘ ʢʦʿʝ 

ʚʨʝʤʝ ˂ʝ ʚʦʜʘ ʧʨʦʢˀʫʯʘʪʠ ʢʘʜʘ ʩʝ ʦʥʠ ʚʝʞʫ ʧʘʨʘʣʝʣʥʦ? 

 

42. ʅʘʧʦʥ ʥʘ ʧʨʠʤʘʨʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʿʝ 10 V , ʘ ʥʘ ʩʝʢʫʥʜʘʨʫ 40 V . ʉʥʘʛʘ ʩʝʢʫʥʜʘʨʘ ʿʝ 120 W . ɸʢʦ ʿʝ 

ʩʥʘʛʘ ʧʨʠʤʘʨʘ ʿʝʜʥʘʢʘ ʩʥʘʟʠ ʩʝʢʫʥʜʘʨʘ, ʠʟʨʘʯʫʥʘʪʠ ʙʨʦʿ ʥʘʤʦʪʘʿʘ ʥʘ ʩʝʢʫʥʜʘʨʫ ʘʢʦ ʧʨʠʤʘʨ ʠʤʘ 100 

ʥʘʚʦʿʘ. 

 

43. ʂʘʜʘ ʩʝ ʠʩʧʨʝʜ ʪʘʥʢʦʛ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ ʧʦʩʪʘʚʠ ʧʨʝʜʤʝʪ, ˁʝʛʦʚ ʨʝʘʣʘʥ ʣʠʢ ʜʦʙʠʿʘ ʩʝ ʥʘ ʨʘʩʪʦʿʘˁʫ 40 

cm ʦʜ ʪʦʛ ʩʦʯʠʚʘ. ɸʢʦ ʩʝ ʪʠʢ ʜʦ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ ʧʦʩʪʘʚʠ ʨʘʩʠʧʥʦ ʩʦʯʠʚʦ, ʜʦʙʠʿʘ ʩʝ ʣʠʢ ʥʘ ʫʜʘˀʝʥʦʩʪʠ 

ʦʜ 1,6 m. ʆʜʨʝʜʠʪʠ ʞʠʞʥʫ ʜʘˀʠʥʫ ʨʘʩʠʧʥʦʛ ʩʦʯʠʚʘ. 

 

44. ʅʘ ʰʪʘʧʫ ʜʫʞʠʥʝ l ʬʠʢʩʠʨʘʥʝ ʩʫ ʜʚʝ ʿʝʜʥʘʢʝ ʢʫʛʣʠʮʝ, ʿʝʜʥʘ ʿʝ ʥʘ ʩʨʝʜʠʥʠ ʰʪʘʧʘ ʘ ʜʨʫʛʘ ʥʘ ˁʝʛʦʚʦʤ 

ʢʨʘʿʫ. ʐʪʘʧ ʦʩʮʠʣʫʿʝ ʦʢʦ ʭʦʨʠʟʦʥʪʘʣʥʝ ʦʩʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ˁʝʛʦʚ ʩʣʦʙʦʜʥʠ ʢʨʘʿ. ʆʜʨʝʜʠʪʠ ʧʝʨʠʦʜ 

ʦʩʮʠʣʦʚʘˁʘ ʦʚʦʛ ʢʣʘʪʥʘ. ʄʘʩʘ ʰʪʘʧʘ ʿʝʜʥʘʢʘ ʿʝ ʤʘʩʠ ʢʫʛʣʠʮʝ. 

 

45. ʋ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʿʘʯʠʥʝ 8·104 A/m ʥʘʣʘʟʠ ʩʝ ʨʘʚʥʠ ʦʢʚʠʨ ʧʦʚʨʰʠʥʝ 10-3m3. ʆʢʚʠʨ ʿʝ 

ʧʦʩʪʘʚˀʝʥ ʥʦʨʤʘʣʥʦ ʥʘ ʣʠʥʠʿʝ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ. ʆʪʧʦʨ ʦʢʚʠʨʘ ʿʝ 1 ɋ. ʂʦʣʠʢʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʧʨʦʪʝʯʝ 

ʢʨʦʟ ʦʢʚʠʨ ʧʨʠʣʠʢʦʤ ʠʩʢˀʫʯʠʚʘˁʘ ʦʚʦʛ ʧʦˀʘ? (µ0= 4·10-7 Tm/A) 

 

46. ʍʦʤʦʛʝʥʘ ʢʫʛʣʘ ʿʝ ʟʛʣʦʙʥʦ ʫʯʚʨʰ˂ʝʥʘ ʫ ʩʚʦʿʦʿ ʥʘʿʚʠʰʦʿ ʪʘʯʢʠ ʪʘʢʦ ʜʘ ʤʦʞʝ ʜʘ ʦʩʮʠʣʫʿʝ ʦʢʦ 

ʭʦʨʠʟʦʥʪʘʣʥʝ ʦʩʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʪʘʯʢʫ ʩʧʦʿʘ ʠ ʥʦʨʤʘʣʥʘ ʿʝ ʥʘ ʨʘʚʘʥʮʨʪʝʞʘ. ʂʦʣʠʢʠ ʿʝ ʧʦʣʫʧʨʝʯʥʠʢ R 

ʢʫʛʣʝ ʘʢʦ ʿʝ ʧʝʨʠʦʜ ʤʘʣʠʭ ʦʩʮʠʣʘʮʠʿʘ T? 

 

47. ɼʝʯʘʢ ʩʝ ʥʘʣʘʟʠ ʥʘ ʦʧʪʠʯʢʦʿ ʦʩʠ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ ʞʠʞʥʝ ʜʘˀʠʥʝ f = 0,5 m ʥʘ ʫʜʘˀʝʥʦʩʪʠ  

5 m ʦʜ ʩʦʯʠʚʘ. ʋ ʿʝʜʥʦʤ ʪʨʥʫʪʢʫ ʜʝʯʘʢ ʧʦʯʥʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʧʨʝʤʘ ʩʦʯʠʚʫ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ 1 m/s ʩʚʝ ʜʦ 

ʪʨʝʥʫʪʢʘ ʢʘʜʘ ˁʝʛʦʚʘ ʚʠʩʠʥʘ ʙʫʜʝ ʿʝʜʥʘʢʘ ʚʠʩʠʥʠ ʩʣʠʢʝ ʢʦʿʫ ʜʘʿʝ ʩʦʯʠʚʦʦ. ʆʜʨʝʜʠʪʠ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ʩʝ 

ʜʝʯʘʢ ʢʨʝʪʘʦ. 

 

48. ɽʣʝʢʪʨʦʤʦʪʦʨʛʨʘʹʝʚʠʥʩʢʝ ʜʠʟʘʣʠʮʝ ʿʝ ʨʘʜʥʦʛ ʥʘʧʦʥʘ U = 380 V. ʂʘʜʘ ʜʠʟʘʣʠʮʘ ʧʦʜʠʞʝ ʪʝʨʝʪ M = 1,4 

t ʙʨʟʠʥʦʤ ʦʜ v1 = 20 cm/s, ʪʘʜʘ ʢʨʦʟ ʝʣʝʢʪʨʦʤʦʪʦʨ ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I1= 10 A. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ ʜʠʟʘʣʠʮʘ 

ʧʦʜʠʞʝ ʠʩʪʠ ʪʝʨʝʪ ʢʘʜʘ ʢʨʦʟ ʤʦʪʦʨ ʧʨʦʪʠʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I2 = 15 A. ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ ʩʘʤʦ 

ʤʝʭʘʥʠʯʢʠʭ ʧʨʝʥʦʩʥʠʢʘ ʜʠʟʘʣʠʮʝ ʿʝ 0,9. 

 

49. ʊʝʣʦ ʚʝʟʘʥʦ ʟʘ ʦʧʨʫʛʫ ʢʦʝʬʠʮʠʿʝʥʪʘ ʝʣʘʩʪʠʯʥʦʩʪʠ 20 N/m ʦʩʮʠʣʫʿʝ ʧʦ ʧʦʜʣʦʟʠ ʢʦʿʘ ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ 

ʢʦʥʩʪʘʥʪʥʦʤ ʩʠʣʦʤ ʪʨʝˁʘ Ftr = 0,05 N. ʆʩʮʠʣʦʚʘʝˁ ʪʝʣʦ ʟʘʧʦʯʠˁʝ ʠʟ ʘʤʧʣʠʪʫʜʥʦʛ ʧʦʣʦʞʘʿʘ. ʆʜʨʝʜʠʪʠ 

ʧʦʯʝʪʥʫ ʘʤʧʣʠʪʫʜʫ ʦʩʮʠʣʦʚʘˁʘ ʠ ʢʦʣʠʢʠ ʧʫʪ ʪʝʣʦ ʧʨʝʹʝ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ, ʘʢʦ ʿʝ ʘʤʧʣʠʪʫʜʘ ʧʦʩʣʝ ʿʝʜʥʦʛ 

ʧʝʨʠʦʜʘ 9 cm. 

 

50. ʅʦʨʤʘʣʥʦ ʥʘ ʣʠʥʠʿʝ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʫ ʧʦˀʝ ʫʣʝ˂ʫ ʿʝʜʥʘʢʠʤ ʙʨʟʠʥʘʤʘ ʧʨʦʪʦʥ ʠ ʿʝʟʛʨʦ 

ʘʪʦʤʘ ʭʝʣʠʿʫʤʘ ʠ ʢʨʝ˂ʫ ʩʝ ʫ ˁʝʤʫ. ɸʢʦ ʿʝ ʧʦʣʫʧʨʝʯʥʠʢ ʧʫʪʘˁʝ ʧʨʦʪʦʥʘ R, ʘ ˁʝʛʦʚ 

ʧʝʨʠʦʜ ʢʨʝʪʘˁʘ ʊ, ʢʦʣʠʢʠ ʿʝ ʧʝʨʠʦʜ ʠ ʧʦʣʫʧʨʝʯʥʠʢ ʧʫʪʘˁʝ ʿʝʟʛʨʘ ʭʝʣʠʿʫʤʘ? 



 

 

 

 

51. ʅʘ ʩʣʠʮʠ ʿʝ ʧʨʠʢʘʟʘʥ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʧʨʦʚʦʜʥʠʢ ʢʨʦʟ ʢʦʿʠ ʧʨʦʪʠʯʝ ʩʪʘʣʥʘ ʝʣʝʢʪʨʠʯʥʘ 

ʩʪʨʫʿʘ ʿʘʯʠʥʝ 50 ɸ. ʅʘ ʨʘʩʪʦʿʘˁʫ x= 0,2 m ʦʜ ʧʨʦʚʦʜʥʠʢʘ ʥʘʣʘʟʠ ʩʝ ʧʨʦʚʦʜʥʠ ʢʚʘʜʨʘʪʥʠ 

ʨʘʤ ʩʪʨʘʥʠʮʝ ʘ= 0,1 m ʢʦʿʠ ʩʝ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ 10 m/s ʫ ʩʤʝʨʫ ʧʨʠʢʘʟʘʥʦʤ ʥʘ ʩʣʠʮʠ . 

ʆʜʨʝʜʠʪʠ ʝʣʝʢʪʨʦʤʦʪʦʨʥʫ ʩʠʣʫ ʠʥʜʫʢʦʚʘʥʫ ʫ ʨʘʤʫ ʫ ʪʦʤ ʪʨʝʥʫʪʢʫ. 

 
 

52. ʊʝʣʦ ʦʩʮʠʣʫʿʝ ʜʫʞ x ʦʩʝ ʧʦ ʟʘʢʦʥʫ x=0,3 cos(1,26 t+ˊ/6) [m]. ɸʤʧʣʠʪʫʜʘ ʠ ʧʝʨʠʦʜ 

ʦʩʮʠʣʦʚʘˁʘ ʩʫ : 

ɸ) 3cm, 126 s ɹ) 300 mm, 5 sɺ) 30 cm, 10 s ʛ) 3m, ˊ/6s 

ɼʦʢʘʟʘʪʠ. 

 

53. ʆʜʨʝʜʠʪʠ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ ʩʪʦʿʝ˂ʝʛ ʪʘʣʘʩʘ ʘʢʦ ʿʝ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʝˁʛʦʚʦʛ ʧʨʚʦʛ ʠ 

ʰʝʩʪʦʛ ʪʨʙʫʭʘ 50 cm. 

 

54. ɸʢʦ ʞʠʮʘ ʤʫʟʠʯʢʦʛ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠ ʿʘʢʦ ʥʠʩʢʝ ʪʦʥʦʚʝ ʤʠ ʿʝ ʟʘʪʝʞʝʤʦ ʪʘʢʦ ʜʘ 

ʜʦʙʠʿʘʤʦ ʪʦʥ ʞʝˀʝʥʝ ʚʠʩʠʥʝ. ɿʘʰʪʦ? 

 

55. ɼʚʘ ʜʝʣʬʠʥʘ ʧʣʠʚʘʿʫ ʿʝʜʘʥ ʜʨʫʛʦʤ ʫ ʩʫʩʨʝʪ. ɱʝʜʘʥ ʦʜ ˁʠʭ ʧʨʦʠʟʚʝʜʝ ʠʥʬʨʘʟʚʫʢ 

ʬʨʝʢʚʝʥʮʠʿʝ ɜ. ʂʦʣʠʢʫ ʬʨʝʢʚʝʥʮʠʿʫ ˂ʝ ʨʝʛʠʩʪʨʦʚʘʪʠ ʜʨʫʛʠ ʜʝʣʬʠʥ ʘʢʦ ʩʝ ʢʨʝ˂ʫ ʫʦʜʥʦʩʫ ʥʘ ʚʦʜʫ ʩʪʘʣʥʦʤ 

ʙʨʟʠʥʦʤ ◒ .ɹʨʟʠʥʘ ʟʚʫʢʘ ʫ ʚʦʜʠ ʿʝ v. 

 

56. ʆʜʨʝʜʠʪʠ ʬʘʟʥʫ ʨʘʟʣʠʢʫ ʩʪʨʫʿʝ ʠ ʥʘʧʦʥʘ ʫ ʨʝʜʥʦʤ RLC ʢʦʣʫ R=1kɋ , L= 0,5ʅ, C=1ɛF. 

ʂʦʣʠʢʘ ʿʝ ʩʥʘʛʘ ʠʟʜʚʦʿʝʥʘ ʫ ʢʦʣʫ ʘʢʦ ʿʝ ʘʤʧʣʠʪʫʜʘ ʥʘʧʦʥʘ ʥʘ ʢʨʘʿʝʚʠʤʘ ʢʦʣʘ 100V ʘ 

ʬʨʝʢʚʝʥʮʠʿʘ ʩʪʨʫʿʝ 50 Hz? 

 

57. ɽʣʝʢʪʨʦʥ ʫʣʝ˂ʝ ʫ ʭʦʤʦʛʝʥʦ ʤʘʛʥʝʪʥʦ ʧʦˀʝ ʙʨʟʠʥʦʤςϽρπ m/s ʧʦʜ ʫʛʣʦʤ 30Á ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʛʥʝʪʥʝ 

ʣʠʥʠʿʝ ʩʠʣʝ. ʀʥʜʫʢʮʠʿʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʿʝ 30mT. ʆʜʨʝʜʠʪʠ ʧʦʣʫʧʨʝʯʥʠʢ ʠ ʢʦʨʘʢ ʟʘʚʦʿʥʠʮʝ ʢʦʿʫ ʦʧʠʩʫʿʝ 

ʝʣʝʢʪʨʦʥ ʫ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ. 

 

58. ʃʠʥʠʿʝ ʩʠʣʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʠʥʜʫʢʮʠʿʝ 0,5 mT ʠ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʿʘʯʠʥʝ 10 V/m ʤʝʹʫʩʦʙʥʦ ʩʫ 

ʥʦʨʤʘʣʥʝ. ʋ ʦʙʘ ʧʦˀʘ ʫʣʝ˂ʝ ʩʥʦʧ ʝʣʝʢʪʨʦʥʘ ʯʠʿʘ ʿʝ ʙʨʟʠʥʘ ʥʦʨʤʘʣʥʘ ʠ ʥʘ ʚʝʢʪʦʨ ʠ ʥʘ ʚʝʢʪʦʨ. ʂʦʣʠʢʘ ʿʝ 

ʙʨʟʠʥʘ ʝʣʝʢʪʨʦʥʘ ʘʢʦ ʦʥʠ ʧʨʦʣʘʟʝ ʢʨʦʟ ʧʦˀʘ ʙʝʟ ʩʢʨʝʪʘˁʘ ʩʘ ʩʚʦʿʝ ʧʫʪʘˁʝ? 

 

59. ʅʘʧʦʥ ʠ ʿʘʯʠʥʘ ʩʪʨʫʿʝ ʫ ʢʘʣʝʤʫ ʤʝˁʘʿʫ ʩʝ ʪʦʢʦʤ ʚʨʝʤʝʥʘ ʧʦ ʟʘʢʦʥʠʤʘ: 

Ὗ φπϽÓÉÎσρτὸ πȟςυ ʠ Ὅ ρυϽÓÉÎσρτὸ(ʩʚʝ ʿʝʜʠʥʠʮʝ ʩʫ ʫ ʉʀ). ʅʘ˂ʠ ʫʢʫʧʥʠ ʠ ʘʢʪʠʚʥʠ ʦʪʧʦʨ 
ʢʘʣʝʤʘ ʠ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʢʦʿʘ ʩʝ ʦʩʣʦʙʦʜʠ ʥʘ ˁʝʤʫ ʟʘ ʚʨʝʤʝ ʿʝʜʥʦʛ ʧʝʨʠʦʜʘ. 

 

60. ʂʦʣʠʢʠ ʿʝ ʣʦʛʘʨʠʪʘʤʩʢʠ ʜʝʢʨʝʤʝʥʪ ʧʨʠʛʫʰʝˁʘ ʤʘʪʝʤʘʪʠʯʢʦʛ ʢʣʘʪʥʘ ʜʫʞʠʥʝ 1 ʤ ʘʢʦ ʩʝ ʟʘ 1 ʤʠʥ 

ʘʤʧʣʠʪʫʜʘ ˁʝʛʦʚʠʭ ʦʩʮʠʣʘʮʠʿʘ ʧʨʝʧʦʣʦʚʠ? 

 

61. ɽʣʝʢʪʨʦʥ ʫʣʝ˂ʝ ʧʦʜ ʧʨʘʚʠʤ ʫʛʣʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʣʠʥʠʿʝ ʩʠʣʝ ʭʦʤʦʛʝʥʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʿʘʯʠʥʝ 32 

kA/m. ʇʦʣʫʧʨʝʯʥʠʢ ʧʫʪʘˁʝ ʝʣʝʢʪʨʦʥʘ ʫ ʪʦʤ ʧʦˀʫ ʿʝ 2 cm. ʂʦʣʠʢʠʤ ʥʘʧʦʥʦʤ ʿʝ ʫʙʨʟʘʥ ʝʣʝʢʪʨʦʥ ʧʨʝ ʥʝʛʦ 

ʰʪʦ ʿʝ ʫʣʝʪʝʦ ʫ ʤʘʛʥʝʪʥʦ ʧʦˀʝ? 

 

62. ʂʘʢʦ ʠʥʪʝʨʘʛʫʿʫ: 1) ʜʚʘ ʧʘʨʘʣʝʣʥʘ ʤʝʪʘʣʥʘ ʧʨʦʚʦʜʥʠʢʘ ʢʨʦʟ ʢʦʿʝ ʪʝʢʫ ʩʪʨʫʿʝ ʫ ʠʩʪʦʤ ʩʤʝʨʫ;  

2) ʜʚʘ ʧʘʨʘʣʝʣʥʘ ʩʥʦʧʘ ʝʣʝʢʪʨʦʥʘ ʢʦʿʘ ʩʝ ʫ ʚʘʢʫʫʤʫ ʢʨʝ˂ʫ ʫ ʠʩʪʦʤ ʩʤʝʨʫ? 

ʘ) ʫ ʦʙʘ ʩʣʫʯʘʿʘ ʩʠʣʘ ʿʝ ʧʨʠʚʣʘʯʥʘ 

ʙ) ʫ ʧʨʚʦʤ ʩʣʫʯʘʯʘʿʫ ʩʠʣʘ ʿʝ ʦʜʙʦʿʥʘ, ʫ ʜʨʫʛʦʤ ʧʨʠʚʣʘʯʥʘ 



ʚ) ʫ ʦʙʘ ʩʣʫʯʘʿʘ ʩʠʣʘ ʿʝ ʦʜʙʦʿʥʘ 

 

63. ɼʘ ʣʠ ʃʦʨʝʥʮʦʚʘ ʩʠʣʘ ʜʝʣʫʿʝ ʥʘ: 1) ʥʝʥʘʝʣʝʢʪʨʠʩʘʥʫ ʯʝʩʪʠʮʫ ʫ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ; 2) ʥʘʝʣʝʢʪʨʠʩʘʥʫ 

ʯʝʩʪʠʮʫ ʢʦʿʘ ʤʠʨʫʿʝ ʫ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ; 3) ʥʘʝʣʝʢʪʨʠʩʘʥʫ ʯʝʩʪʠʮʫ ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ ʜʫʞ ʣʠʥʠʿʘ ʩʠʣʝ 

ʤʘʛʥʝʪʥʦʛ ʧʦʣʘ? 

ʘ) ʫ ʩʚʘ ʪʨʠ ʩʣʫʯʘʿʘ ʜʝʣʫʿʝ 

ʙ) ʥʠ ʫ ʿʝʜʥʦʤ ʩʣʫʯʧʘʿʫ ʥʝ ʜʝʣʫʿʝ 

ʚ) ʫ ʧʨʚʘ ʜʚʘ ʩʣʫʯʘʿʘ ʥʝ ʜʝʣʫʿʝ, ʫ ʪʨʝ˂ʝʤ ʜʝʣʫʿʝ 

ʛ) ʫ ʧʨʚʦʤ ʩʣʫʯʘʫʿ ʥʝ ʜʝʣʫʿʝ, ʫ ʜʨʫʛʘ ʜʚʘ ʜʝʣʫʿʝ 

 

64. ɽʣʝʢʪʨʦʥ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʢʨʫʞʥʦʿ ʧʫʪʘˁʠ. ɼʘ ʣʠ ʩʫ ʨʘʟʣʠʯʠʪʠ ʦʜ ʥʫʣʝ ʫ ʮʝʥʪʨʫ ʢʨʫʛʘ: 1) 

ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʠʥʜʫʢʮʠʿʝ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ɹ ʟʘ ʿʝʜʘʥ ʧʝʨʠʦʜ; 2) ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʿʘʯʠʥʝ ʝʣʝʢʪʨʠʯʥʦʛ 

ʧʦˀʘ ɽ ʟʘ ʿʝʜʘʥ ʧʝʨʠʦʜ? 

ʘ) ʠ ɽ ʠ ɹ ʿʝʩʫ 

ʙ) ɽ ʿʝʩʪʝ, ɹ ʥʠʿʝ 

ʚ) ɽ ʥʠʿʝ, ɹ ʿʝʩʪʝ 

ʛ) ʥʠ ɽ ʥʠ ɹ ʥʠʩʫ 

 

65. ɼʚʘ ʙʘʢʘʨʥʘ ʪʘʥʢʘ ʧʨʩʪʝʥʘ ʿʝʜʥʘʢʠʭ ʤʘʩʘ ʠ ʧʨʝʯʥʠʢʘd1ʠd2 (d1>d2) ʥʘʣʘʟʝ ʩʝ ʫ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ 

ʧʦˀʫ. ʃʠʥʠʿʝ ʩʠʣʝ ʩʫ ʥʦʨʤʘʣʥʝ ʥʘ ʧʦʚʨʰʠʥʝ ʧʨʩʪʝʥʦʚʘ, ʘ ʤʘʛʥʝʪʥʘ ʠʥʜʫʢʮʠʿʘ ʩʝ ʤʝˁʘ ʪʦʢʦʤ ʚʨʝʤʝʥʘ. 

ʋʧʦʨʝʜʠʪʠ ʪʨʝʥʫʪʥʝ ʚʨʝʜʥʦʩʪʠ ʠʥʜʫʢʦʚʘʥʠʭ ɽʄʉ ʠ ʠʥʜʫʢʦʚʘʥʠʭ ʿʘʯʠʥʘ ʩʪʨʫʿʘ ʫ ʧʨʦʚʦʜʥʠʮʠʤʘ. 

ʦʜʛʦʚʦʨ: 

ʘ) e1= e2, I1=I2 

ʙ) e1= e2, I1 >I2 

ʚ) e1>e2, I1 >I2 

ʛ) e1>e2, I1 =I1 

 

66. ɱʝʜʠʥʠʮʘ ʟʘ ʢʦʝʬʠʮʠʿʝʥʪ ʩʤʘʦʠʥʜʫʢʮʠʿʝ ʟʦʚʝ ʩʝ: 

 

67. ɺʝʟʘ ʠʟʤʝʹʫ ʝʥʝʨʛʠʿʝ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ (W) ʤʘʛʥʝʪʥʦʛ ʬʣʫʢʩʘ (F) ʠ ʿʘʯʠʥʝ ʩʪʨʫʿʝ (I) ʫ ʟʘʚʦʿʥʠʮʠ ʜʘʪʘ ʿʝ 

ʬʦʨʤʫʣʦʤ: 

ʘ) ὡ FὍ 

ʙ) ὡ FὍ 

ʚ) ὡ FὍ 

ʛ) ὡ FὍ 

 

68. ʐʪʘ ʙʨʞʝ ʦʧʘʜʘ ʢʦʜ ʧʨʠʛʫʰʝʥʠʭ ʦʩʮʠʣʘʮʠʿʘ: 

ʘ) ʘʤʧʣʠʪʫʜʘ 

ʙ) ʝʥʝʨʛʠʿʘ 

ʚ) ʘʤʧʣʠʪʫʜʘ ʠ ʝʥʝʨʛʠʿʘ ʧʦʜʿʝʜʥʘʢʦ ʙʨʟʦ ʦʧʘʜʘʿʫ ʩ ʚʨʝʤʝʥʦʤ 

ʛ) ʦʩʪʘʿʫ ʥʝʧʨʦʤʝˁʝʥʠ 

 

69. ʋ ʪʨʝʥʫʪʢʫ t = 0 ʥʘʧʦʥ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʫ ʫ ʦʩʮʠʣʘʪʦʨʥʦʤ ʢʦʣʫ ʿʝ ʤʘʢʩʠʤʘʣʘʥ. ʇʦʩʣʝ ʢʦʛ ʜʝʣʘ ʧʝʨʠʦʜʘ 

ʿʝ ʝʥʝʨʛʠʿʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ ʫ ʢʦʣʫ ʿʝʜʥʘʢʘ ʝʥʝʨʛʠʿʠ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ? 

 

70. ʂʘʢʦ ʩʝ ʧʨʦʤʝʥʠ ʧʝʨʠʦʜ ʦʩʮʠʣʘʪʦʨʥʦʛ ʢʦʣʘ ʘʢʦ ʩʝ: 1) ʨʘʟʤʘʢʥʫ ʧʣʦʯʝ ʢʦʥʜʝʥʟʘʪʦʨʘ; 2) ʫ ʟʘʚʦʿʥʠʮʫ 

ʫʥʝʩʝ ʛʚʦʟʜʝʥʦ ʿʝʟʛʨʦ: 

ʘ) ʫ ʦʙʘ ʩʣʫʯʘʿʘ ʩʝ ʤʘˁʠ 

ʙ) ʫ ʦʙʘ ʩʣʫʯʘʿʘ ʩʝ ʧʦʚʝ˂ʘ 

ʚ) ʫ ʧʨʚʦʤ ʩʣʫʯʘʿʫ ʩʝ ʩʤʘˁʠ, ʫ ʜʨʫʛʦʤ ʩʝ ʧʦʚʝ˂ʘ 

ʛ) ʫ ʧʨʚʦʤ ʩʣʫʯʘʿʫ ʩʝ ʧʦʚʝ˂ʘ, ʫ ʜʨʫʛʦʤ ʩʤʘˁʠ 

 

71. ʅʘ ʠʟʚʦʨ ʥʘʠʟʤʝʥʠʯʥʝ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ ʨʝʜʥʦ ʩʫ ʚʝʟʘʥʘ ʜʚʘ ʿʝʜʥʘʢʘ ʪʝʨʤʦʛʝʥʘ ʦʪʧʦʨʘR. ʂʘʢʦ ˂ʝ 

ʩʝ ʧʨʦʤʝʥʠʪʠ ʝʬʝʢʪʠʚʥʘ ʿʘʯʠʥʘ ʩʪʨʫʿʝ ʫ ʢʦʣʫ ʘʢʦ ʩʝ ʿʝʜʘʥ ʦʜ ˁʠʭ ʟʘʤʝʥʠ ʠʩʪʠʤ ʪʦʣʠʢʠʤ ʠʥʜʫʢʪʠʚʥʠʤ 

ʦʪʧʦʨʦʤ? 



 

72. ʈʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʨʚʦʛ ʠ ʯʝʪʚʨʪʦʛ ʯʚʦʨʘ ʩʪʦʿʝ˂ʝʛ ʪʘʣʘʩʘ ʿʝ 30 cm. ʂʦʣʠʢʘ ʿʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ? 

 

73. ʉʪʦʿʝ˂ʠ ʪʘʣʘʩ ʩʝ ʜʦʙʠʿʘ ʩʣʘʛʘˁʝʤ ʜʚʘʿʫ ʨʘʚʥʠʭ ʪʘʣʘʩʘ ʿʝʜʥʘʢʠʭ ʘʤʧʣʠʪʫʜʘ. ʂʦʣʠʢʦ ʿʝ ʧʫʪʘ ʝʥʝʨʛʠʿʘ 

ʦʩʮʠʣʦʚʘˁʘ ʪʨʙʫʭʘ ʚʝ˂ʘ ʦʜ ʝʥʝʨʛʠʿʝ ʢʦʿʫ ʙʠ ʠʤʘʣʘ ʠʩʪʘ ʯʝʩʪʠʮʘ ʢʘʜʘ ʙʠ ʩʝ ʢʨʦʟ ʩʨʝʜʠʥʫ ʧʨʦʩʪʠʨʘʦ ʩʘʤʦ 

ʿʝʜʘʥ ʦʜ ʪʘ ʜʚʘ ʪʘʣʘʩʘ? 

 

74. ʂʘʢʦ ʩʝ ʧʨʦʤʝʥʠ ʙʨʟʠʥʘ ʟʚʫʢʘ ʫ ʟʘʪʝʛʥʫʪʦʿ ʞʠʮʠ ʘʢʦ ʩʝ ʜʫʞʠʥʘ ʞʠʮʝ ʧʨʝʧʦʣʦʚʠ (ʧʨʠ ʥʝʠʟʤʝˁʝʥʦʿ 

ʩʠʣʠ ʟʘʪʝʟʘˁʘ)? 

 

75. ʂʦʣʠʢʘ ʿʝ ʨʘʟʣʠʢʘ ʬʘʟʘ ʦʩʮʠʣʦʚʘˁʘ ʜʚʝʿʫ ʪʘʯʘʢʘ ʫʜʘˀʝʥʠʭ ʦʜ ʠʟʚʦʨʘ ʪʘʣʘʩʘ 10 m ʠ 16 m ʘʢʦ ʿʝ 

ʧʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ 0,04 s, ʘ ʙʨʟʠʥʘ ʪʘʣʘʩʘ 300 m/s? 

 

76. ʂʦʿʘ ʿʝ ʙʦʿʘ ʮʝʥʪʨʘʣʥʦʛ ʤʘʢʩʠʤʫʤʘ ʥʘ ʝʢʨʘʥʫ ʧʨʠ ʜʠʬʨʘʢʮʠʿʠ ʙʝʣʝ ʩʚʝʪʣʦʩʪʠ ʥʘ ʜʠʬʨʘʢʮʠʦʥʦʿ 

ʨʝʰʝʪʠʢʠ? 

ʘ) ʨʘʟʚʫʯʝʥ ʿʝ ʫ ʩʧʝʢʪʘʨ 

ʙ) ʙʝʣʘ 

ʚ) ʮʨʚʝʥʘ 

ʛ) ʧʣʘʚʘ 

 

77. ʂʨʦʟ ʧʨʦʚʦʜʥʠʢ ʜʫʞʠʥʝ 2 m ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ 50A. ʂʘʜʘ ʿʝ ʧʨʦʚʦʜʥʠʢ ʧʦʩʪʘʚˀʝʥ ʧʦʜ ʫʛʣʦʤ 30Á ʫ 

ʦʜʥʦʩʫ ʥʘ ʣʠʥʠʿʝ ʩʠʣʝ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ, ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ ʩʠʣʘ ʦʜ 5 N. ʅʘ˂ʠ ʿʘʯʠʥʫ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ (‘
τ“Ͻρπ Tm/A)? 

 

78. ɽʣʝʢʪʨʦʥ ʫʣʝ˂ʝ ʙʨʟʠʥʦʤ τϽρπ m/s ʧʦʜ ʧʨʘʚʠʤ ʫʛʣʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ʣʠʥʠʿʝ ʩʠʣʝ ʭʦʤʦʛʝʥʦʛ ʤʘʛʥʝʪʥʦʛ 

ʧʦˀʘ ʠʥʜʫʢʮʠʿʝ 1 mT. ʅʘʹʠ ʥʦʨʤʘʣʥʦ ʫʙʨʟʘˁʝ ʝʣʝʢʪʨʦʥʘ ʧʨʠ ʢʨʝʪʘˁʫ ʫ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ. 

 

79. ʈʘʚʘʥ ʧʨʦʚʦʜʥʠ ʥʘʚʦʿʘʢ ʦʪʧʦʨʘ 1mɋ ʠ ʧʦʚʨʰʠʥʝ 1 cm2 ʧʦʩʪʘʚˀʝʥ ʿʝ ʥʦʨʤʘʣʥʦ ʥʘ ʣʠʥʠʿʝ ʩʠʣʝ 

ʭʦʤʦʛʝʥʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ. ɱʘʯʠʥʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʤʝˁʘ ʩʝ ʟʘ 0,01 T ʫ ʪʦʢʫ 1 s. ʂʦʣʠʢʘ ʢʦʣʠʯʠʥʘ 

ʪʦʧʣʦʪʝ ʩʝ ʦʩʣʦʙʦʜʠ ʫ ʥʘʚʦʿʢʫ ʟʘ ʪʦ ʚʨʝʤʝ. 

 

80. ʊʝʣʦ ʟʘʧʦʯʠˁʝ ʦʩʮʠʣʦʚʘˁʝ ʠʟ ʨʘʚʥʦʪʝʞʥʦʛ ʧʦʣʦʞʘʿʘ. ɸʤʧʣʠʪʫʜʘ ʦʩʮʠʣʦʚʘˁʘ ʿʝ 5 cm, ʘ ʧʝʨʠʦʜ 2 s. 

ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ʪʝʣʘ ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʿʝ ʝʣʦʥʛʘʮʠʿʘ 2,5 cm? 

 

81. ʅʘ˂ʠ ʦʜʥʦʩ ʝʥʝʨʛʠʿʝ ʝʣʝʢʪʨʠʯʥʦʛ ʠ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʫ ʦʩʮʠʣʘʪʦʨʥʦʤ ʢʦʣʫ, ʧʦʩʣʝ ʿʝʜʥʝ ʦʩʤʠʥʝ 

ʧʝʨʠʦʜʘ. ʋ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ ʢʦʥʜʝʥʟʘʪʦʨ ʿʝ ʥʘʧʫˁʝʥ, ʘ ʿʘʯʠʥʘ ʩʪʨʫʿʝ ʫ ʟʘʚʦʿʥʠʮʠ ʿʝʜʥʘʢʘ ʿʝ ʥʫʣʠ. 

ʊʝʨʤʦʛʝʥʠ ʦʪʧʦʨ ʿʝ ʟʘʥʝʤʘʨˀʠʚ. 

 

82. ʂʘʢʦ ʩʝ ʧʨʦʤʝʥʠ ʧʝʨʠʦʜ ʭʘʨʤʦʥʠʿʩʢʠʭ ʦʩʮʠʣʘʮʠʿʘ ʥʝʢʦʛ ʪʝʣʘ, ʢʘʜʘ ʥʘ ˁʝʛʘ, ʫʟ ʝʣʘʩʪʠʯʥʫ ʩʠʣʫ, ʜʝʣʫʿʝ 

ʠ ʥʝʢʘ ʢʦʥʩʪʘʥʪʥʘ ʩʠʣʘ (F= const)? 

 

83. ʊʝʣʦ ʚʝʟʘʥʦ ʠʟʤʝʹʫ ʜʚʝ ʿʝʜʥʘʢʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʦʧʨʫʛʝ ʦʩʮʠʣʫʿʝ ʭʘʨʤʦʥʠʿʩʢʠ. ʂʘʢʦ ʩʝ ʧʨʦʤʝʥʠ 

ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʦʩʮʠʣʦʚʘˁʘ ʘʢʦ ʩʝ ʿʝʜʥʘ ʦʧʨʫʛʘ ʧʨʝʢʠʥʝ (ʫʟ ʧʨʝʪʧʦʩʪʘʚʢʫ ʜʘ ʩʝ ʘʤʧʣʠʪʫʜʘ 

ʦʩʮʠʣʦʚʘˁʘ ʥʝ ʧʨʠʤʝʥʠ)? 

 

 

 

 

 

 

 

84. ʋ ʘʤʧʣʠʪʫʜʥʦʤ ʧʦʣʦʞʘʿʫ ʭʘʨʤʦʥʠʿʩʢʦʛ ʦʩʮʠʣʘʪʦʨʘ ʤʘʢʩʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʠʤʘʿʫ ʩʣʝʜʝ˂ʝ ʚʝʣʠʯʠʥʝ 

(ʟʘʦʢʨʫʞʠ ʩʚʝ ʪʘʯʥʝ ʦʜʛʦʚʦʨʝ): 

ʘ) ʙʨʟʠʥʘ 

ʙ) ʫʙʨʟʘˁʝ 

ʚ) ʝʣʘʩʪʠʯʥʘ ʩʠʣʘ 



ʛ) ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 

ʜ) ʧʦʪʝʥʮʠʿʘʣʥʘ ʝʥʝʨʛʠʿʘ 

 

85. ʇʦʨʝʜ ʥʝʧʦʢʨʝʪʥʦʛ ʧʦʩʤʘʪʨʘˁʘ ʧʨʦʣʘʟʠ ʚʦʟ ʙʨʟʠʥʦʤ c/3 (c ʿʝ ʙʨʟʠʥʘ ʟʚʫʢʘ ʫ ʚʘʟʜʫʭʫ), ʠ ʝʤʠʪʫʿʝ 

ʟʚʫʯʥʠ ʩʠʛʥʘʣ. ʌʨʝʢʚʝʥʮʠʿʘ ʪʦʥʘ ʢʦʿʠ ʧʦʤʘʪʨʘʯ ʯʫʿʝ ʧʨʠ ʪʦʤʝ ʩʝ; 

ʘ)ʧʦʚʝ˂ʘ 1,5 ʧʫʪʘ; 

ʙ) ʧʦʚʝ˂ʘ ʜʚʘ ʧʫʪʘ; 

ʚ)ʩʤʘˁʠ 1,5 ʧʫʪʘ; 

ʛ) ʩʤʘˁʠ ʜʚʘ ʧʫʪʘ; 

 

86. ɺʦʟ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ʪʫʥʝʣʫ ʙʨʟʠʥʦʤ c/3. ʆʜʥʦʩ ʬʨʝʢʚʝʥʮʠʿʘ ʟʚʫʢʘ ʢʦʿʠ ʝʤʠʪʫʿʝ ʩʠʨʝʥʘ ʠ ʟʚʫʢʘ 

ʦʜʙʠʿʝʥʦʛ ʦʜ ʩʪʝʥʝ (ʫ ʢʦʿʦʿ ʿʝ ʧʨʦʙʠʿʝʥ ʪʫʥʝʣ) ʢʦʿʝ ʯʫʿʝ ʤʘʰʠʥʦʚʦʹʘ ʿʝ? 

 

87. ɼʚʝ ʿʝʜʥʘʢʝ ʢʫʛʣʠʮʝ ʦʙʝʰʝʥʝ ʩʫ ʥʠʪʠʤʘ ʿʝʜʥʘʢʠʭ ʜʫʞʠʥʘ ʟʘ ʠʩʪʫ ʪʘʯʢʫ. ʂʘʜʘ ʩʝ ʢʫʛʣʠʮʝ ʥʘʝʣʝʢʪʨʠʰʫ 

ʿʝʜʥʘʢʠʤ ʢʦʣʠʯʠʥʘʤʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ςϽρπC, ʥʠʪʠ ʟʘʢʣʘʧʘʿʫ ʫʛʘʦ ʦʜ 60Á. ʂʦʣʠʢʘ ʿʝ ʤʘʩʘ ʩʚʘʢʝ ʢʫʛʣʠʮʝ? 

 

88. ɹʨʟʠʥʘ ʧʨʦʩʪʠʨʘˁʘ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʠʭ ʪʘʣʘʩʘ ʫ ʥʝʢʦʤ ʜʠʝʣʝʢʪʨʠʢʫ ʿʝ ρȟυϽρπ m/s. ʂʦʣʠʢʘ ʿʝ 

ʨʝʣʘʪʠʚʥʘ ʜʠʝʣʝʢʪʨʠʯʥʘ ʧʨʦʧʫʩʪˀʠʚʦʩʪ ʪʦʛ ʜʠʝʣʝʢʪʨʠʢʘ? 

 

89. ɹʘʪʝʨʠʿʘ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 2 V ʠ ʫʥʫʪʨʘʰˁʝʛ ʦʪʧʦʨʘ 0,3ɋ ʚʝʟʘʥʘ ʿʝ ʧʘʨʘʣʝʣʥʦ ʩʘ ʙʘʪʝʨʠʿʦʤ 

ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ 1,5V ʠ ʫʥʫʪʨʘʰˁʝʛ ʦʪʧʦʨʘ 0,2ɋ. ʂʦʣʠʢʠ ʿʝ ʥʘʧʦʥ ʥʘ ʢʨʘʿʝʚʠʤʘ ʩʚʘʢʝ ʙʘʪʝʨʠʿʝ? 

 

90. ʈʘʚʘʥ ʢʦʥʜʝʥʟʘʪʦʨ ʿʝ ʥʘʝʣʝʢʪʨʠʩʘʥ, ʧʘ ʦʜʚʦʿʝʥ ʦʜ ʘʢʫʤʫʣʘʪʦʨʘ. ɿʘʪʠʤ ʩʝ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ˁʝʛʦʚʠʭ 

ʧʣʦʯʘ ʫʜʚʦʩʪʨʫʯʠʣʦ. ʂʘʢʦ ʩʝ ʧʨʦʤʝʥʠʣʘ ʩʠʣʘ ʢʦʿʦʤ ʩʝ ʧʨʠʚʣʘʯʝ ʧʣʦʯʝ ʢʦʥʜʝʥʟʘʪʦʨʘ? 

 

91. ʅʘ ʢʦʣʠʢʦ ʿʝʜʥʘʢʠʭ ʜʝʣʦʚʘ ʪʨʝʙʘ ʠʩʝ˂ʠ ʭʦʤʦʛʝʥʫ ʞʠʮʫ ʦʪʧʦʨʘ 48 ɋʜʘ ʙʠ ʩʝ ʧʨʠ ʧʘʨʘʣʝʣʥʦʤ 

ʚʝʟʠʚʘˁʫ ʪʠʭ ʜʝʣʦʚʘ ʜʦʙʠʦ ʦʪʧʦʨ 3ɋ? 

 

92. ʂʘʢʘʚ ʿʝ ʦʜʥʦʩ ʩʥʛʘ ʢʦʿʝ ʩʝ ʠʟʜʚʦʿʝ ʥʘ ʪʝʨʤʦʛʝʥʦʤ ʦʪʧʦʨʫ ʢʘʜʘ ʢʨʦʟ ˁʝʛʘ ʧʨʦʪʠʯʝ ʥʘʠʟʤʝʥʠʯʥʘ ʩʪʨʫʿʘ 

Ὅ ὍϽÓÉÎ ?ὸʠ ʢʘʜʘ ʧʨʦʪʠʯʝ ʩʪʨʫʿʘI0/2 

 

93. ʄʘʪʝʨʠʿʘʣʥʘ ʪʘʯʢʘ ʭʘʨʤʦʥʠʿʩʢʠ ʦʩʮʠʣʫʿʝ ʩʘ ʧʝʨʠʦʜʦʤ T= 2 s ʠ ʘʤʧʣʠʪʫʜʦʤ A0= 6cm. ʀʥʪʝʥʟʠʪʝʪ 

ʙʨʟʠʥʝ ʪʘʯʢʝ ʫ ʤʦʤʝʥʪʫ ʢʘʜʘ ʿʝ ʦʜ ʨʘʚʥʦʪʝʞʥʦʛ ʧʦʣʦʞʘʿʘ ʫʜʘˀʝʥʘ A= 3 cmʿʝ: 

 

94. ʋ ʭʦʤʦʛʝʥʦʤ ʠ ʩʪʘʮʠʦʥʘʨʥʦʤ ʤʘʛʥʝʪʩʢʦʤ ʧʦˀʫ ʠʥʜʫʢʮʠʿʝ B = 0,2T ʧʦʩʪʘʚˀʝʥ ʿʝ ʤʝʪʘʣʥʠ 

ʧʨʘʚʦʣʠʥʠʩʢʠ ʧʨʦʚʦʜʥʠʢ ʜʫʞʠʥʝ L= 1 m ʧʦʧʨʝʯʥʦ ʥʘ ʧʨʘʚʘʮ ʣʠʥʠʿʘ ʩʠʣʘ ʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ. ʄʝʪʘʣʥʠ 

ʧʨʦʚʦʜʥʠʢ ʩʝ ʦʙʨ˂ʝ ʫʛʘʦʥʦʤ ʙʨʟʠʥʦʤ ʢʦʥʩʪʘʥʪʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ w = 5 s-1ʦʢʦ ʦʩʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʿʝʜʘʥ 

ˁʝʛʦʚ ʢʨʘʿ ʠ ʧʘʨʘʣʝʣʥʘ ʿʝ ʩʘ ʣʠʥʠʿʘʤʘ ʩʠʣʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ. ʀʥʜʫʢʦʚʘʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ ʫ 

ʧʨʦʚʦʜʥʠʢʫ ʿʝ: 

 

95. ʋ ʭʦʤʦʛʝʥʦʤ ʠ ʩʪʘʮʠʦʥʘʨʥʦʤ ʤʘʛʥʝʪʩʢʦʤ ʧʦˀʫ, ʠʥʪʝʥʟʠʪʝʪʘ ʤʘʛʥʝʪʩʢʝ ʠʥʜʫʢʮʠʿʝ B= 1,5T, ʢʨʝ˂ʝ ʩʝ 

ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʞʠʯʘʥʠ ʧʨʦʚʦʜʥʠʢ ʜʫʞʠʥʝ L = 20 cm, ʙʨʟʠʥʦʤ ʢʦʥʩʪʘʥʪʥʦʛ ʠʥʪʝʥʟʠʪʝʪʘ v = 4 m/s. ʇʨʘʚʮʠ 

ʙʨʟʠʥʝ ʤʘʛʥʝʪʩʢʦʛ ʧʦˀʘ ʠ ʧʨʦʚʦʜʥʠʢʘ ʩʫ ʤʝʹʫʩʦʙʥʦ ʫʧʨʘʚʥʠ. ʀʥʜʫʢʦʚʘʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ ʫ 

ʧʨʦʚʦʜʥʠʢʫ ʿʝ: 

 

96. ʄʘʢʩʠʤʘʣʥʦ ʧʦʿʘʯʘˁʝ ʧʨʠ ʠʥʪʝʨʬʝʨʝʥʮʠʿʠ ʜʚʘ ʨʘʚʥʘ ʪʘʣʘʩʘ ʠ ʠʩʪʠʭ ʧʦʯʝʪʥʠʭ ʬʘʟʘ, ʢʦʿʝ ʩʝ ʧʨʦʩʪʠʨʫ 

ʢʨʦʟ ʝʣʘʩʪʠʯʥʫ ʭʦʤʦʛʝʥʫ ʩʨʝʜʠʥʫ ʥʘʩʪʘʿʝ ʫ ʪʘʯʢʘʤʘ ʫ ʢʦʿʠʤʘ ʧʫʪʥʘ ʨʘʟʣʠʢʘ ʠʟʨʘʞʝʥʘ ʫ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ 

l ʠʟʥʦʩʠ: 

 

97. ɼʚʘ ʨʘʚʥʘ ʪʘʣʘʩʘ ʘʤʧʣʠʪʫʜʝAʢʦʿʠ ʩʝ ʧʨʦʩʪʠʨʫ ʫ ʠʩʪʦʤ ʩʤʝʨʫ ʨʘʟʣʠʢʫʿʫ ʩʝ ʩʘʤʦ ʫ ʬʘʟʠ ʟʘ      j= p/2. 

ɸʤʧʣʠʪʫʜʘ ʨʝʟʫʣʪʫʿʫ˂ʝʛ ʪʘʣʘʩʘ ʿʝ: 

 

98. ʀʥʜʝʢʩ ʧʨʝʣʘʤʘˁʘ ʩʨʝʜʠʥʝ ʫ ʢʦʿʦʿ ʩʚʝʪʣʦʩʥʠ ʟʨʘʢ ʧʨʝʹʝ 1,5 m ʟʘ 7,5 ns ʿʝ: (c=σϽρπ m/s) 

 

99. ʊʝʣʫ ʤʘʩʝ ʤ ʥʘ ʢʨʘʿʫ ʝʣʘʩʪʠʯʥʝ ʦʧʨʫʛʝ ʜʦʜʘ ʩʝ ʤʘʩʘ ʦʜ 3 m. ʇʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ ʩʝ: 

ʘ) ʥʝʟʥʘʪʥʦ ʤʝˁʘ 



ʙ) ʥʝ ʤʝˁʘ 

ʚ) ʩʤʘˁʠ ʥʘ ʧʦʣʦʚʠʥʫ 

ʛ) ʫʯʝʪʚʦʨʦʩʪʨʫʯʠ 

ʜ) ʫʜʚʦʩʪʨʫʯʠ 

 

100. ʀʥʜʫʢʪʠʚʥʘ ʦʪʧʦʨʥʦʩʪ (ʠʤʧʝʜʘʥʩʘ) ʢʘʣʝʤʘ ʥʘ ʥʝʢʦʿ ʬʨʝʢʚʝʥʮʠʿʠ ʿʝ 10 W. ʂʘʜʘ ʩʝ ʬʨʝʢʚʝʥʮʠʿʘ 

ʫʜʚʦʩʪʨʫʯʠ ʠʤʧʝʜʘʥʩʘ ʢʘʣʝʤʘ ʿʝ: 

 

101. ʇʨʠ ʧʨʦʣʘʩʢʫ ʢʨʦʟ ʦʧʪʠʯʢʫ ʨʝʰʝʪʢʫ ʥʘʿʚʠʰʝ ʩʢʨʝ˂ʝ ʩʚʝʪʣʦʩʪ: 

ʘ) ʞʫʪʝ ʙʦʿʝ 

ʙ) ʟʝʣʝʥʝ ʙʦʿʝ 

ʚ) ʥʘʨʘʥ˅ʘʩʪʝ ʙʦʿʝ 

ʛ) ʧʣʘʚʝ ʙʦʿʝ 

ʜ) ʮʨʚʝʥʝ ʙʦʿʝ 

 

102. ʂʘʜʘ ʿʝ ʥʘʧʦʥ ʠʟʤʝʹʫ ʢʨʘʿʝʚʘ ʪʘʥʢʦʛ ʙʘʢʘʨʥʦʛ ʧʨʩʪʝʥʘ U, ʿʘʯʠʥʘ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʫ ʮʝʥʪʨʫ ʧʨʩʪʝʥʘ ʿʝ 

H. ʂʦʣʠʢʠ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʥʘʧʦʥ ʠʟʤʝʹʫ ʢʨʘʿʝʚʘ ʧʨʩʪʝʥʘ ʜʫʧʣʦ ʚʝ˂ʝʛ ʧʨʝʯʥʠʢʘ, ʥʘʧʨʘʚˀʝʥʦʛ ʦʜ ʠʩʪʝ 

ʙʘʢʘʨʥʝ ʞʠʮʝ, ʜʘ ʙʠ ʿʘʯʠʥʘ ʧʦˀʘ ʫ ʮʝʥʪʨʫ ʧʨʩʪʝʥʘ ʙʠʣʘ ʠʩʪʘ? 

 

103. ɿʘ ʢʘʣʝʤ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 0,2 H ʚʝʞʝ ʩʝ ʠʟʚʦʨ ʿʝʜʥʦʩʤʝʨʥʦʛ ʥʘʧʦʥʘ. ʂʦʣʠʢʘ ʝʥʝʨʛʠʿʘ ʩʝ ʫʪʨʦʰʠ ʟʘ 

ʫʩʧʦʩʪʘʚˀʘˁʝ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʢʘʣʝʤʘ ʘʢʦ ʿʝ ʦʪʧʦʨ ʢʘʣʝʤʘ 2W, ɽʄʉ ʠʟʚʦʨʘ 4 V, ʘ ʫʥʫʪʨʘʰˁʠ ʦʪʧʦʨ 

ʠʟʚʦʨʘ 0,5W? 

 

104. ʋ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʠʥʜʫʢʮʠʿʝ B =τϽρπT ʥʠʟ ʚʝʨʪʠʢʘʣʥʝ ʤʝʪʘʣʥʝ ʰʠʥʝ ʟʘʥʝʤʘʨˀʠʚʦʛ 

ʦʪʧʦʨʘ ʧʫʩʪʠ ʩʝ ʜʘ ʧʘʜʘ ʧʨʦʚʦʜʥʠ ʰʪʘʧ ʛʫʩʪʠʥʝD=8800 kg/m3 ʠ ʩʧʝʮʠʬʠʯʥʦʛ ʦʪʧʦʨʘ r=ρȟχϽρπWm. 

ɻʦʨˁʠ ʢʨʘʿʝʚʠ ʰʠʥʘ ʩʧʦʿʝʥʠ ʩʫ ʧʨʦʚʦʜʥʠʢʦʤ ʟʘʥʝʤʘʨˀʠʚʦʛ ʦʪʧʦʨʘ. ʂʦʣʠʢʫ ʤʘʢʩʠʤʘʣʥʫ ʙʨʟʠʥʫ ʜʦʩʪʠʞʝ 

ʰʪʘʧ?ʊʨʝˁʝ ʩʝ ʟʘʥʝʤʘʨʫʿʝ. 

 

105. ʂʘʢʦ ʩʝ ʧʨʦʤʝʥʠ ʧʝʨʠʦʜ ʦʩʮʠʣʦʚʘˁʘ ʪʝʣʘ ʚʝʟʘʥʦʛ ʟʘ ʜʚʝ ʿʝʜʥʘʢʝ ʦʧʨʫʛʝ ʘʢʦ ʩʝ ʩʘ ʨʝʜʥʝ ʚʝʟʝ ʪʠʭ 

ʦʧʨʫʛʘ ʧʨʝʹʝ ʥʘ ʧʘʨʘʣʝʣʥʫ? 

 

106. ɼʚʘ ʢʦʥʜʝʟʘʪʦʨʘ ʢʘʧʘʮʠʪʝʪʘ 0,2 ÕF ʠ 0,1 ÕF ʫʢˀʫʯʝʥʠ ʩʫ ʨʝʜʥʦ ʥʘ ʥʘʠʟʤʝʥʠʯʥʠ ʥʘʧʦʥ ʝʬʝʢʪʠʚʥʝ 

ʚʨʝʜʥʦʩʪʠ 220 V ʠ ʬʨʝʢʬʝʥʮʠʿʝ 50Hz. ʅʘʹʠ ʝʬʝʢʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʿʘʯʠʥʝ ʩʪʨʫʿʝ ʫ ʢʦʣʫ. 

 

107. ʂʘʢʦ ʩʝ ʤʝˁʘ ʙʨʟʠʥʘ ʫʩʤʝʨʝʥʦʛ ʢʨʝʪʘˁʘ ʥʦʩʠʣʘʮʘ ʩʪʨʫʿʝ ʫ ʧʨʦʚʦʜʥʠʢʫ ʧʨʠ ʧʦʚʝ˂ʘˁʫ ʜʫʞʠʥʝ 

ʧʨʦʚʦʜʥʠʢʘ ʘʢʦ ʩʝ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʠ ʥʘʧʦʥ ʥʝ ʤʝˁʘʿʫ? 

 

108. ʂʘʢʦ ʩʝ ʤʝˁʘ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʫʩʤʝʨʝʥʦʛ ʢʨʝʪʘˁʘ ʥʦʩʠʣʘʮʘ ʩʪʨʫʿʝ ʫ ʧʨʦʚʦʜʥʠʢʫ ʘʢʦ ʩʝ ʧʦʚʝ˂ʘ 

ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ, ʘ ʥʘʧʦʥ ʠ ʜʫʞʠʥʘ ʧʨʦʚʦʜʥʠʢʘ ʦʩʪʘʥʝ ʠʩʪʠ. 

 

109. ɽʣʝʢʪʨʠʯʥʠ ʛʨʝʿʘʯ ʢʦʿʠ ʩʝ ʫʢˀʫʯʫʿʝ ʫ ʛʨʘʜʩʢʫ ʤʨʝʞʫ ʠʤʘ ʜʚʘ ʿʝʜʥʘʢʘ ʜʝʣʘ. ʇʨʠ ʧʘʨʘʣʝʣʥʦʿ ʚʝʟʠ ʪʠʭ 

ʜʝʣʦʚʘ ʛʨʝʿʘʯ ʟʘʛʨʝʿʝ ʚʦʜʫ ʜʦ ʢˀʫʯʘˁʘ ʟʘ ʚʨʝʤʝ tp, ʘ ʧʨʠ ʨʝʜʥʦʿ ʚʝʟʠ ʟʘ ʚʨʝʤʝ tr. ʆʜʥʦʩ tp/tr ʿʝ: 

 

110. ɼʚʝ ʣʘʤʧʝ: ɸ (220 V, 50 W) ʠ ɹ (127 V, 25 W) ʫʢˀʫʯʫʿʫ ʩʝ: 

1) ʨʝʜʥʦ; 2) ʧʘʨʘʣʝʣʥʦ. ʂʦʿʘ ʦʜ ˁʠʭ ʿʘʯʝ ʩʚʝʪʣʠ? 

 

111. ɽʣʝʢʪʨʦʥ ʤʘʩʝmeʠ ʧʨʦʪʦʥ ʤʘʩʝmp, ʫʙʨʟʘʥʠ ʿʝʜʥʘʢʠʤ ʥʘʧʦʥʦʤ ʫ ʝʣʝʢʪʨʠʯʥʦʤ ʧʦˀʫ, ʫʣʝ˂ʫ ʫ 

ʭʦʤʦʛʝʥʦ ʤʘʛʥʝʪʥʦ ʧʦˀʝ ʫ ʧʨʘʚʮʫ ʥʦʨʤʘʣʥʦʤ ʥʘB. ʋʧʦʨʝʜʠʪʠ ʧʦʣʫʧʨʝʯʥʠʢʝ ˁʠʭʦʚʠʭ ʧʫʪʘˁʘ ʫ 

ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ: 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

ʉʈɽɼɳɽʐʂʆʃɽ 

4. ʈɸɿʈɽɼ 

 
 

1. ɽʣʝʢʪʨʦʥ ʩʝ ʢʨʝ˂ʝ ʧʦ ʢʨʫʛʫ ʧʦʣʫʧʨʝʯʥʠʢʘ 5mm ʫ ʭʦʤʦʛʝʥʦʤ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʠʥʜʫʢʮʠʿʝ  

8mʊ. ʆʨʝʜʠʪʠ ˁʝʛʦʚʫ ʜʝʙʨʦˀʝʚʩʢʫ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ.    

 

2. ʇʨʠ ʙʨʟʠʥʠ v0 ʠʤʧʫʣʩ ʨʝʣʘʪʠʚʠʩʪʠʯʢʝ ʯʝʩʪʠʮʝ ʿʝ p0.ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ʯʝʩʪʠʮʝ ʢʘʜʘ ʿʝ ˁʝʥ ʠʤʧʫʣʩ 

ʜʫʧʣʦ ʚʝ˂ʠ.         

 

3.ʄʦʥʦʭʨʦʤʘʪʩʢʠ ʩʥʦʧ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʧʘʜʘ ʥʘ ʤʝʪʘʣʥʫ ʬʦʣʠʿʫ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ ʚʘʢʫʫʤʫ ʫ 

ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ ʠʥʜʫʢʮʠʿʝ 1,5mʊ. ʇʦʣʫʧʨʝʯʥʠʢ ʢʨʠʚʠʥʝ ʧʫʪʘˁʝ ʢʦʿʫ ʬʦʪʦʝʣʝʢʪʨʦʥ ʦʧʠʩʫʿʝ ʫ ʨʘʚʥʠ 

ʥʦʨʤʘʣʥʦʿ ʥʘ ʧʨʘʚʘʮ ʧʦˀʘ ʿʝ 10cm. ʆʜʨʝʜʠʪʠ ʜʫʞʠʥʫ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʟʨʘʯʝˁʘ ʘʢʦ ʿʝ ʮʨʚʝʥʘʛʨʘʥʠʮʘ 

ʬʦʪʦʝʬʝʢʪʘ ʟʘ ʜʘʪʠ ʤʝʪʘʣ 15pm. (ɽ0=511keV)      

4. ʇʦʟʥʘʪʝ ʩʫ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ ʠʟ ʜʚʝʿʫ ʣʠʥʠʿʘ ʠʟ ɹʘʣʤʝʨʦʚʝ ʩʝʨʠʿʝ ʚʦʜʦʥʠʢʦʚʠʭ ʘʪʦʤʘ  

410,2nm ʠ 486,1nm. ʂʦʿʦʿ ʩʝʨʠʿʠ ʧʨʠʧʘʜʘ ʣʠʥʠʿʘ ʯʠʿʠ ʿʝ ʪʘʣʘʩʥʠ ʙʨʦʿ ʿʝʜʥʘʢ ʨʘʟʣʠʮʠ ʪʘʣʘʩʥʠʭ ʙʨʦʿʝʚʘ 

ʜʘʪʠʭ ʣʠʥʠʿʘ? ʂʦʣʠʢʘ ʿʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʪʝ ʣʠʥʠʿʝ? 
17m10097,1 -Ö=R , Js10626,6 34-Ö=h , 

18ms1000,3 -Ö=c   

 

5. ʋ ʪʨʝʥʫʪʢʫ t=0 ʯʝʩʪʠʮʘ ʤʘʩʝ m ʧʦʯʠˁʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʠʟ ʤʠʨʦʚʘˁʘ ʫʩʣʝʜ ʜʝʣʦʚʘˁʘ ʩʪʘʣʥʝ ʩʠʣʝ 

ʠʥʪʝʟʠʪʝʪʘ F ʠ ʜʦʩʪʠʞʝ ʙʨʟʠʥʝ ʙʣʠʩʢʝ ʙʨʟʠʥʠ ʩʚʝʪʣʦʩʪʠ. ʅʘ˂ʠ ʟʘʚʠʩʥʦʩʪ ʧʨʝʹʝʥʦʛ ʧʫʪʘ ʪʝ ʯʝʩʪʠʮʝ ʦʜ 

ʚʨʝʤʝʥʘ.  

 

6. ʏʝʩʪʠʮʘ ʤʘʩʝ m ʢʨʝ˂ʝ ʩʝ ʧʦ ʢʨʫʞʥʦʿ ʧʫʪʘˁʠ ʦʢʦ ʥʝʢʦʛʮʝʥʪʨʘ ʩʘ ʢʦʿʠʤ ʠʥʪʝʨʘʛʫʿʝ. ʇʦʪʝʥʮʠʿʘʣʥʘ 

ʝʥʝʨʛʠʿʘ ʪʝ ʠʥʪʝʨʘʢʮʠʿʝ ʿʝ:Ep =kr2/2,ʛʜʝ ʿʝ k ʢʦʥʩʪʘʥʪʘ ʘ r ʿʝ ʧʦʣʫʧʨʝʯʥʠʢ ʧʫʪʘˁʝ. ʇʦʤʦʹʫ ɹʦʨʦʚʦʛ ʫʩʣʦʚʘ 

ʢʚʘʥʪʦʚʘˁʘ, ʦʜʨʝʜʠʪʠ ʤʦʛʫ˂ʝ ʧʦʣʫʧʨʝʯʥʠʢʝ ʧʫʪʘˁʝ ʯʝʩʪʠʮʝ ʠ ʤʦʛʫ˂ʝ ʝʥʝʨʛʠʿʝ. 

 

7. ʌʦʪʦʥ ʩʝ ʨʘʩʝʿʘʚʘ ʥʘ ʩʣʦʙʦʜʥʦʤ ʝʣʝʢʪʨʦʥʫ ʢʦʿʠ ʩʝ ʢʨʝ˂ʝ. ʇʨʠ ʩʫʜʘʨʫ ʝʣʝʢʪʨʦʥ ʩʝ ʟʘʫʩʪʘʚʠ, ʘ ʬʦʪʦʥ ʩʝ 

ʨʘʩʝʿʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 600 ʫ ʦʜʥʦʩʫ ʥʘ ʩʚʦʿ ʧʨʚʦʙʠʪʘʥ ʧʨʘʚʘʮ ʢʨʝʪʘˁʘ. ʇʦʪʦʤ ʩʝ ʬʦʪʦʥ ʩʫʜʘʨʠ ʩʘ ʜʨʫʛʠʤ 

ʝʣʝʢʪʨʦʥʦʤ ʢʦʿʠ ʤʠʨʫʿʝ ʠ ʧʦʥʦʚʦ ʩʝ ʨʘʩʝʿʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 600, ʥʘʢʦʥ ʯʝʛʘ ʿʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʬʦʪʦʥʘ 

125pm. ʆʜʨʝʜʠʪʠ ʜʝʙʨʦˀʝʚʩʢʫ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ ʧʨʚʦʛ ʝʣʝʢʪʨʦʥʘ ʥʘ ʢʦʤʝ ʩʝ ʨʘʩʝʿʘʚʘ.  

Jshpmc

341062.6,42.2 -Ö==l  

 

8. ʋ ʩʠʩʪʝʤʫ Ὓ ʩʣʦʥʠʮʘ ɽʤʘ ʢʨʝ˂ʝ ʩʝ ʙʨʟʠʥʦʤ ὺᴆ. ɽʤʠʥʘ ʟʘʧʨʝʤʠʥʘ ʿʝ ʿʝʜʥʘʢʘ ʧʦʣʦʚʠʥʠ ʟʘʧʨʝʤʠʥʝ 

ʤʠʨʦʚʘˁʘ. ʃʝʪʝ˂ʠ ʤʠʰ,ʛʦʩʧʦʜʠʥ ʉʠʣʥʠ, ʦʙʦʞʘʚʘ ʜʘ ʩʝ ʭʚʘʣʠ ʩʚʦʿʦʤ ʩʥʘʛʦʤ ʠ ʜʘ ʩʝ ʜʦʢʘʟʫʿʝ ʧʨʝʜ ɽʤʦʤ. 

ʄʠʰ ʧʦʯʥʝ ʜʘ ʜʝʣʫʿʝ ʥʘ ʩʣʦʥʠʮʫ ʢʦʥʩʪʘʥʪʥʦʤ ʩʠʣʦʤ F ʢʦʿʘ ʿʝ ʠʩʪʦʛ ʧʨʘʚʮʘ, ʘ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ, ʦʜ 

ʚʝʢʪʦʨʘ ʙʨʟʠʥʝ ὺᴆ. Kʦʣʠʢʦ ʚʨʝʤʝʥʘ Ўὸʛʦʩʧʦʜʠʥ ʉʠʣʥʠ ʪʨʝʙʘ ʜʘ ʜʝʣʫʿʝ ʥʘ ʩʣʦʥʠʮʫ ɽʤʫ ʜʘ ʙʠ ʩʝ ɽʤʠʥʘ 
ʟʘʧʨʝʤʠʥʘ ʩʤʘˁʠʣʘ ʥʘ 1/3 ʟʘʧʨʝʤʠʥʝ ʤʠʨʦʚʘˁʘ?         

 

9. ʅʘ ʢʘʪʦʜʫʮʝʚʠ ʧʘʜʘ ʩʚʝʪʣʦʩʪ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 450nm ʠ ʠʥʪʝʥʟʠʪʝʪʘ 4W/m2. ʇʦʚʨʰʠʥʘ ʢʘʪʦʜʝ ʿʝ 1 cm2. 

ʅʘ˂ʠ ʿʘʯʠʥʫ ʩʪʨʫʿʝ ʟʘʩʠ˂ʝˁʘ ʫʮʝʚʠ ʘʢʦ ʩʝ ʥʘ ʿʝʜʘʥ ʫʧʘʜʥʠ ʬʦʪʦʥ ʩʚʝʪʣʦʩʪʠ ʦʩʣʦʙʘʹʘ 0,05 ʬʦʪʦʝʣʝʢʪʨʦʥʘ.          

 

 

 



 

10. ɼʚʝ ʥʘʿʚʘʞʥʠʿʝ ʢʦʤʧʦʥʝʥʪʝ ʣʘʩʝʨʘ ʩʫ ʨʝʟʦʥʘʪʦʨ ʜʫʞʠʥʝ L ʢʦʿʠ ʯʠʥʝ 2 ʠʜʝʘʣʥʦ ʨʝʬʣʝʢʪʫʿʫ˂ʘ ʨʘʚʥʘ 

ʦʛʣʝʜʘʣʘ ʠʮʝʚ ʠʩʧʫˁʝʥʘʛʘʩʦʤ ʢʦʿʠ ʝʤʠʪʫʿʝ ʩʚʝʪʣʦʩʪ ʢʘʜʘ ʩʝ ʥʘʮʝʚ ʜʦʚʝʜʝ ʚʠʩʦʢ ʥʘʧʦʥ (ʉʣʠʢʘ). 

ɽʤʠʪʦʚʘʥʘ ʩʚʝʪʣʦʩʪ ʩʝ ʥʘʠʟʤʝʥʠʯʥʦ ʦʜʙʠʿʘ ʦʜ ʦʛʣʝʜʘʣʘ ʠ ʦʩʪʘʿʝ ʫ ʨʝʟʦʥʘʪʦʨʫ, ʪʘʢʦ ʜʘ ʩʝ ʫ ʨʝʟʦʥʘʪʦʨʫ 

ʬʦʨʤʠʨʘ ʩʪʦʿʝ˂ʠ ʪʘʣʘʩ. (ʋ ʟʘʜʘʪʢʫ ʥʘʩ ʠʥʪʝʨʝʩʫʿʝ ʩʘʤʦ ʰʪʘ ʩʝ ʜʝʰʘʚʘ ʫ ʨʝʟʦʥʘʪʦʨʫ.) 

a) ʂʦʿʝ ʩʫ ʜʦʟʚʦˀʝʥʝ ʬʨʝʢʚʝʥʮʠʿʝ ʩʪʦʿʝ˂ʝʛ ʪʘʣʘʩʘ (ʤʦʜʦʚʠ) ʫ ʨʝʟʦʥʘʪʦʨʫ?              

ʙ) ʇʨʝʪʧʦʩʪʘʚˀʘʿʫ˂ʠ ʜʘʛʘʩʥʘʮʝʚ ʝʤʠʪʫʿʝ ʤʦʥʦʭʨʦʤʘʪʩʢʫ ʩʚʝʪʣʦʩʪ ʬʨʝʢʚʝʥʮʠʿʝf =5·104 Hz, ʢʦʿʠ ʤʦʜ 

(ʢʘʨʘʢʪʝʨʠʩʘʥʮʝʣʠʤ ʙʨʦʿʝʤ n) ˂ʝ ʙʠʪʠ ʧʦʙʫʹʝʥ ʫ ʨʝʟʦʥʘʪʦʨʫ ʘʢʦ ʿʝ L=1,5m?                                                                                                            

ʚ) ʅʝʢʘʛʘʩʥʘ ʮʝʚ ʝʤʠʪʫʿʝ ʩʚʝʪʣʦʩʪ ʢʦʿʘ ʫ ʩʚʦʤ ʩʧʝʢʪʨʫ ʩʘʜʨʞʠ ʩʚʝ ʬʨʝʢʚʝʥʮʠʿʝ ʠʟ ʦʧʩʝʛʘ 

(Ὢ ЎὪȟὪ ЎὪ Ὣʜʝ ʿʝf =5·1014 Hzʠ ȹf =1·109 Hz. ʂʦʣʠʢʦ ˂ʝ ʜʦʟʚʦˀʝʥʠʭ ʤʦʜʦʚʘ ʙʠʪʠ ʧʦʙʫʹʝʥʦ ʫ 

ʨʝʟʦʥʘʪʦʨʫ ʘʢʦ ʿʝ L=1,5m.                                                                              

ʛ) ʇʨʠ ʢʦʿʦʿ ʥʘʿʚʝ˂ʦʿ ʚʨʝʜʥʦʩʪʠ L ˂ʝ ʫ ʨʝʟʦʥʘʪʦʨʫ ʙʠʪʠ ʧʦʙʫʹʝʥ ʩʘʤʦ ʿʝʜʘʥ ʤʦʜ?(ὪȟЎὪʠʟ ʚ)  

 
 

11. ɺʝʣʠʯʠʥʘ ʯʠʿʘ ʿʝ ʚʨʝʜʥʦʩʪ ʫ ʩʚʠʤ ʠʥʝʨʮʠʿʘʣʥʠʤ ʨʝʬʝʨʝʥʪʥʠʤ ʩʠʩʪʝʤʠʤʘ ʠʩʪʘ ʥʘʟʠʚʘ ʩʝ 

_______________ ʚʝʣʠʯʠʥʘ.  

 

12. ʋ ʉʊʈ ʠ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʠ ʧʨʦʩʪʦʨʥʦ ʨʘʩʪʦʿʘˁʝ ʟʘʚʠʩʝ ʦʜ ʠʟʙʦʨʘ ʨʝʬʝʨʝʥʪʥʦʛ ʩʠʩʪʝʤʘ. ʇʦʩʪʦʿʠ 

ʚʝʣʠʯʠʥʘ ʯʠʿʘ ʿʝ ʚʨʝʜʥʦʩʪ ʫ ʩʚʠʤ ʠʥʝʨʮʠʿʘʣʥʠʤ ʨʝʬʝʨʝʥʪʥʠʤ ʩʠʩʪʝʤʠʤʘ ʠʩʪʘ ʠ ʪʦ ʿʝ 

________________________. 

 

13. ʂʠʨʭʦʬʦʚ ʟʘʢʦʥ ʟʨʘʯʝˁʘʛʣʘʩʠ: ʆʜʥʦʩ ʩʧʝʢʪʨʘʣʥʝ ʝʤʠʩʠʦʥʝ ʠ ʩʧʝʢʪʨʘʣʥʝ ʘʧʩʦʨʧʮʠʦʥʝ ʤʦ˂ʠ ʙʠʣʦ ʢʦʛ 

ʪʝʣʘ ʿʝʜʥʘʢ ʿʝ __________________________________. ʀʟ ʦʚʦʛ ʟʘʢʦʥʘ ʩʣʝʜʠ ʜʘ ʩʫ ʪʝʣʘ ʢʦʿʘ ʙʦˀʝ 

ʘʧʩʦʨʙʫʿʫ ʟʨʘʯʝˁʝ _________________ ʝʤʠʪʝʨʠ. (ʛʦʨʠ ʠʣʠ ʙʦˀʠ) 

 

14. ʇʦ ɸʿʥʰʪʘʿʥʦʚʦʿ ʪʝʦʨʠʿʠ ʬʦʪʦʝʝʣʝʢʪʨʠʯʥʦʛ ʝʬʝʢʪʘ jʘʯʠʥʘ ʩʪʨʫʿʝ ʟʘʚʠʩʠ ʦʜ ____________________, 

ʜʦʢ ʟʘʢʦʯʥʠ ʥʘʧʦʥ ʥʝ ʟʘʚʠʩʠ ʦʜ ʠʥʪʝʥʟʠʪʝʪʘ ʩʚʝʪʣʦʩʪʠ, ʥʝʛʦ ʦʜ _________________. 

 

15. ɺʘʥʟʝʤʘˀʮʠ ʫ ʩʚʝʤʠʨʩʢʦʤ ʙʨʦʜʫ ʄʌ-4 ʠʤʘʿʫ ʟʘʜʘʪʘʢ ʜʘ ʧʦʩʤʘʪʨʘʿʫ ɿʝʤˀʫ. ɺʘʥʟʝʤʘˀʘʮ ɽ.ʊ. ʿʝ 

ʦʯʘʨʘʥ ʿʝʜʥʦʤ ʠʛʨʦʤ ʢʦʿʫ ʿʝ ʦʧʘʟʠʦ ʥʘ ɿʝʤˀʠ ï ʬʫʜʙʘʣʦʤ. ʅʝ ʧʨʦʧʫʰʪʘ ʥʠ ʿʝʜʥʫ ʚʘʞʥʫ ʫʪʘʢʤʠʮʫ. 

ʆʤʠˀʝʥʠ ʠʛʨʘʯ ʤʫ ʿʝ ʄessi. ʋʧʨʘʚʦ ʩʝ ʠʛʨʘ ʃʠʛʘ ʰʘʤʧʠʦʥʘ (Barcelona-Real Madrid) ʠ ɽ.ʊ. ʫʧʫ˂ʫʿʝ 

ʣʝʪʝʣʠʮʫ ʢʘ ɿʝʤˀʠ. ʇʨʠʣʠʢʦʤ ʧʨʚʦʛʛʦʣʘ ʢʦʿʠ ʿʝ ʧʦʩʪʠʛʘʦ, Messi ʿʝ ʰʫʪʥʫʦ ʣʦʧʪʫ (ʥʝʨʝʣʘʪʠʚʠʩʪʠʯʢʦʤ) 

ʙʨʟʠʥʦʤ v, ʧʦʜ ʫʛʣʦʤ  ʫ ʦʜʥʦʩʫ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʫ ʧʦʜʣʦʛʫ (x-ʦʩʘ) ʠʟ ʪʘʯʢʝ x=y=0ʫ ʪʨʝʥʫʪʢʫ t=0. 

ʉʚʝʤʠʨʩʢʠ ʙʨʦʜ ʩʘ ʚʘʥʟʝʤʘˀʮʠʤʘ ʩʝ ʢʨʝ˂ʝ ʢʦʥʩʪʘʥʪʥʦʤ ʨʝʣʘʪʠʚʠʩʪʠʯʢʦʤ ʙʨʟʠʥʦʤ Vʜʫʞ x-ʦʩʝ. ʅʘ˂ʠ 

ʿʝʜʥʘʯʠʥʫ ʪʨʘʿʝʢʪʦʨʠʿʝ ʣʦʧʪʝ ʫ ʩʠʩʪʝʤʫ ʚʝʟʘʥʦʤ ʟʘ ʩʚʝʤʠʨʩʢʠ ʙʨʦʜ ʘʢʦ ʩʫ ʩʝ ʫ ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ 

ʢʦʦʨʜʠʥʘʪʥʠ ʧʦʯʝʪʮʠ ʜʚʘ ʩʠʩʪʝʤʘ ʧʦʢʣʘʧʘʣʠ. ʂʦʣʠʢʘ ʿʝ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʣʦʧʪʝ ʫ ʩʠʩʪʝʤʫ ʚʝʟʘʥʦʤ ʟʘ 

ʩʚʝʤʠʨʩʢʠ ʙʨʦʜ ʦʜ ʪʨʝʥʫʪʢʘ ʰʫʪʘ ʜʦ ʪʨʝʥʫʪʢʘ ʧʘʜʘ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥʫ ʧʦʜʣʦʛʫ?       

 

16. ʂʦʿʫ ʤʠʥʠʤʘʣʥʫ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘʚʘʿʫ˂ʝʛ ʧʦʪʝʥʮʠʿʘʣʘ ʿʝ ʧʦʪʨʝʙʥʦ ʠʤʘʪʠ ʟʘ ʫʙʨʟʘˁʝ ʝʣʝʢʪʨʦʥʘ ʜʘ ʙʠ ʩʝ 

ʜʦʙʠʣʦ X-ʟʨʘʯʝˁʝ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 0,03nm? ʂʦʣʠʢʘ ˂ʝ ʙʠʪʠ ʙʨʟʠʥʘ ʪʠʭ ʝʣʝʢʪʨʦʥʘ ʧʨʠʣʠʢʦʤ ʫʜʘʨʘ ʦ 

ʘʥʪʠʢʘʪʦʜʫ? ʂʦʣʠʢʘ ˂ʝ ʙʠʪʠ ɼʝ ɹʨʦˀʝʚʘ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʪʠʭ ʝʣʝʢʪʨʦʥʘ?     

 

 

 

 

 

17. ʉʦʣʘʨʥʘ ʢʦʥʩʪʘʥʪʘ (ʝʥʝʨʛʠʿʘ ʉʫʥʯʝʚʦʛ ʟʨʘʯʝˁʘ ʢʦʿʘ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ ʧʘʜʘ ʥʘ ʿʝʜʠʥʠʮʫ ʧʦʚʨʰʠʥʝ 

ɿʝʤˀʝ) ʠʟʥʦʩʠS =1,36 kW/m2. ʇʨʝʪʧʦʩʪʘʚˀʘʿʫ˂ʠ ʜʘ ʩʫ ʉʫʥʮʝ ʠ ɿʝʤˀʘ ʘʧʩʦʣʫʪʥʦʮʨʥʘ ʪʝʣʘ, ʠʟʨʘʯʫʥʘʿʪʝ 

ʩʨʝʜˁʫ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʧʦʚʨʰʠʥʠ ʉʫʥʮʘ ʠ ʩʨʝʜˁʫ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʧʦʚʨʰʠʥʠ ɿʝʤˀʝ. ʇʦʣʫʧʨʝʯʥʠʢ 

ʉʫʥʮʘ ʿʝ Rs = 7·108 m, ʘ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʉʫʥʮʘ ʠ ɿʝʤˀʝ ʿʝʜʥʘʢʦ ʿʝ 



Rsz =1,5·1011 m. 

 

18. ʂʦʣʠʢʘ ʿʝ ʤʘʢʩʠʤʘʣʥʘ ʤʦʛʫ˂ʘ ʚʨʝʜʥʦʩʪ ʧʨʦʿʝʢʮʠʿʝ ʦʨʙʠʪʘʣʥʦʛ ʤʦʤʝʥʪʘ ʠʤʧʫʣʩʘ ʥʘ ʩʧʦˀʘʰˁʝ 

ʤʘʛʥʝʪʥʦ ʧʦˀʝ ʟʘ ʝʣʝʢʪʨʦʥ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ mˀʫʩʮʠ ʫ ʘʪʦʤʫ?  

ʘ) Ѝ̯ς 

ʙ) Ѝ̯φ 

ʚ) ς  ̯

ʛ) σ  ̯

ʜ) .˂ 

 

19.ʇʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ὅ  je 20,4min. ʂʦʥʩʪʘʥʪʘ ʧʦʣʫʨʘʩʧʘʜʘ ʿʝ: ______________________  . 

 

20. ʂʦʥʩʪʘʥʪʘ ʨʘʩʧʘʜʘ ὅὨ   je 3,85·10-4 1/s. Aʢʦ ʿʝ ʧʦʯʝʪʥʠ ʙʨʦʿ ʿʝʟʛʘʨʘ 6·1018, ʥʘʢʦʥ  

30min ʦʩʪʘʥʝ __________________ ʿʝʟʛʘʨʘ. 
 
21. ʅʠʥ˅ʘ ʢʦʨˁʘʯʝ ʩʫ ʫʟ ʧʦʤʦ˂ ʩʚʦʿʠʭ ʨʝʣʘʪʠʚʠʩʪʠʯʢʠʭ ʦʢʣʦʧʘ ʫʩʧʝʣʝ ʜʘ ʜʦʩʪʠʛʥʫ  

ʨʝʣʘʪʠʚʠʩʪʠʯʢʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ. ʂʦʨˁʘʯʝ ʠʩʧʠʪʫʿʫ ʢʘʢʦ ʩʝ ʤʝˁʘʿʫ ˁʠʭʦʚʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʧʨʠ ʧʨʦʤʝʥʠ 

ʨʝʬʝʨʝʥʪʥʦʛ ʩʠʩʪʝʤʘ. ɼʦʥʘʪʝʣʦ ʠʟʿʘʚˀʫʿʝ: Ăʃʝʦʥʘʨʜʦ ʩʝ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ 0,6c, ʘ ʄʠʢʝʣʘʥʹʝʣʦ ʩʝ ʢʨʝ˂ʝ ʫ 

ʠʩʪʦʤ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʢʘʦ ʃʝʦʥʘʨʜʦ.ñ ʂʦʿʦʤ ʙʨʟʠʥoʤ ʪʨʝʙʘ ʜʘ ʩʝ ʢʨʝ˂ʝ ʄʠʢʝʣʘʥʹʝʣʦ ʫ ʩʠʩʪʝʤʫ ʚʝʟʘʥʦʤ 

ʟʘ ɼʦʥʘʪʝʣʘ ʜʘ ʙʠ ɼʦʥʘʪʝʣʦ ʠ ʃʝʦʥʘʨʜʦ ʠʤʘʣʠ ʠʩʪʝ ʠʥʪʝʥʟʠʪʝʪʝ ʙʨʟʠʥʘ ʫ ʩʠʩʪʝʤʫ ʚʝʟʘʥʦʤ ʟʘ 

ʄʠʢʝʣʘʥʹʝʣʘ?  

 

22. ʅʘʣʘʟʠʤʦ ʩʝ ʫ ʨʝʣʘʪʠʚʠʩʪʠʯʢʦʿ ʧʨʘʰʫʤʠ. ʇʘʫʢ ʩʪʦʿʠ ʠʩʧʨʝʜ ʩʚʦʿʝ ʢʫ˂ʠʮʝ ʠ ʧʦʩʤʘʪʨʘ ʟʤʠʿʫ. ɿʤʠʿʘ ʩʝ 

ʢʨʝ˂ʝ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ ʧʦʨʝʜ ʧʘʫʢʘ ʢʦʿʠ ʤʠʨʫʿʝ ʫ ʨʝʬʝʨʝʥʪʥʦʤ ʩʠʩʪʝʤʫ ʚʝʟʘʥʦʤ ʟʘ ʧʘʫʢʦʚʫ ʢʫ˂ʠʮʫ. 

ʇʘʫʢ ʿʝ ʯʘʩʦʚʥʠʢʦʤ, ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ˁʝʛʦʚʦʿ ʢʫ˂ʠʮʠ, ʠʤʝʨʠʦ ʜʘ ʟʤʠʿʘ ʧʨʦʹʝ ʧʦʨʝʜ ˁʝʛʘ ʟʘ ʚʨʝʤʝ ʦʜ 20 

ns. ɿʤʠʿʘ ʪʘʢʦʹʝ ʠʤʘ ʯʘʩʦʚʥʠʢ ʠ ʦʥʘ ʿʝ ʠʟʤʝʨʠʣʘ ʜʘ ʚʨʝʤʝ ʟʘ ʢʦʿʝ ʧʘʫʢ ʧʨʦʹʝ ʧʦʨʝʜ ˁʝ ʠʟʥʦʩʠ 25 ns. 

ʂʦʣʠʢʘ ʿʝ ʩʦʧʩʪʚʝʥʘ ʜʫʞʠʥʘ ʟʤʠʿʝ?  

 

23. ʇʨʠ ʥʝʢʦʿʛʨʘʥʠʯʥʦʿ ʚʨʝʜʥʦʩʪʠ ʫʩʧʦʨʘʚʘʿʫ˂ʝʛ ʥʘʧʦʥʘ (ʟʘʫʩʪʘʚʥʠ ʥʘʧʦʥ), ʬʦʪʦʩʪʨʫʿʘ ʩʘ ʧʦʚʨʰʠʥʝ 

ʣʠʪʠʿʫʤʘ (ʠʟʣʘʟʥʠ ʨʘʜ: A= 2,38 eV) ʦʩʚʝʪˀʝʥʦʛ ʩʚʝʪʣʦʰ˂ʫ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ  

ɚ0= 260 nm ʩʝ ʧʨʝʢʠʜʘ. ʇʨʦʤʝʥʠʚʰʠ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ ʩʚʝʪʣʦʩʪʠ n=1,5 ʧʫʪʘ, ʫʪʚʨʹʝʥʦ ʿʝ ʜʘ ʿʝ ʟʘʫʩʪʘʚʥʠ 

ʥʘʧʦʥ ʚʝ˂ʠ ɖ = 2 ʧʫʪʘ. ʂʦʣʠʢʘ ʿʝ ʚʨʝʜʥʦʩʪ ʇʣʘʥʢʦʚʝ ʢʦʥʩʪʘʥʪʝ?  

ɹʨʟʠʥʘ ʩʚʝʪʣʦʩʪʠ ʿʝ c= 3·108 m/s, ʘ ʝʣʝʤʝʥʪʘʨʥʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ e= 1,6·10-19 C.  

 

24. ʋ ʩʧʝʢʪʨʠʤʘ ʟʚʝʟʜʘ ʦʪʢʨʠʚʝʥʝ ʩʫ ʩʧʝʢʪʨʘʣʥʝ ʩʝʨʠʿʝ ʩʘ ʣʠʥʠʿʘʤʘ ʯʠʿʝ ʩʫ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 4 ʧʫʪʘ ʢʨʘ˂ʝ 

ʦʜ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʣʠʥʠʿʘ ʚʦʜʦʥʠʢʦʚʦʛ ʩʧʝʢʪʨʘ. ʂʦʤ ʝʣʝʤʝʥʪʫ ʧʨʠʧʘʜʘʿʫ ʪʝ ʩʧʝʢʪʨʘʣʥʝ ʣʠʥʠʿʝ ʘʢʦ ʩʝ ʟʥʘ 

ʜʘ ʩʝ ʨʘʜʠ ʦ ʚʦʜʦʥʠʢʫ ʩʣʠʯʥʦʤ ʿʦʥʫ?  

 

25. ʅʘ˂ʠ ʝʥʝʨʛʠʿʫ ʚʝʟʝ ʝʣʝʢʪʨʦʥʘ ʫ ʦʩʥʦʚʥʦʤ ʩʪʘˁʫ ʚʦʜʦʥʠʢʫ ʩʣʠʯʥʦʛ ʿʦʥʘ ʫ ʯʠʿʝʤ ʩʧʝʢʪʨʫ ʪʘʣʘʩʥʘ 

ʜʫʞʠʥʘ ʪʨʝ˂ʝ ʣʠʥʠʿʝ ɹʘʣʤʝʨʦʚʝ ʩʝʨʠʿʝ ʠʟʥʦʩʠ 108,5 nm. 

Ὑ ρȟπωχϽρπ m-1, Ὤ φȟφςφϽρπ  Js, ὧ σȟππϽρπ m/s 

 

26. ʇʦʟʠʪʨʦʥʩʢʠ ʙʝʪʘ-ʨʘʩʧʘʜ ʿʝ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ___________ ʫ ___________ ʧʨʠ ʢʦʿʦʿ ʩʝ ʝʤʠʪʫʿʝ 

__________ ʠ ____________.  

 

27. ɽʣʝʢʪʨʦʥʩʢʠ ʟʘʭʚʘʪ ʿʝ ʧʦʿʘʚʘ ʜʘ ʿʝʟʛʨʦ ʟʘʭʚʘʪʠ ʝʣʝʢʪʨʦʥ ʠʟ ʘʪʦʤʘ ʧʨʠ ʯʝʤʫ ʜʦʣʘʟʠ ʜʦ 

ʪʨʘʥʩʬʦʨʤʠʩʘˁʘ ʧʨʦʪʦʥʘ ʫ __________ ʫʟ ʝʤʠʩʠʿʫ ___________ .  

 

28. ʉʥʦʧ ʩʚʝʪʣʦʩʪʠ ʧʘʜʘ ʥʦʨʤʘʣʥʦ ʥʘ ʨʘʚʥʫ ʧʦʚʨʰʠʥʫ ʦʛʣʝʜʘʣʘ. ʉʥʘʛʘ ʩʚʝʪʦʩʪʠ ʿʝ 0,6 W. ʉʠʣʘ ʧʨʠʪʠʩʢʘ 

ʩʚʝʪʣʦʩʪʠ ʥʘ ʪʫ ʧʦʚʨʰʠʥʫ ʿʝ ______ .  

(ʈʝʰʝˁʝ ʤʘʪʝʤʘʪʠʯʢʠ ʦʙʨʘʟʣʦʞʠʪʠ.)  

 

29.ʉʘ ɿʝʤˀʝ ʩʝ ʫ ʪʨʝʥʫʪʢʫ t1 = 1 s ʝʤʠʪʫʿʝ ʣʘʩʝʨʩʢʠ ʠʤʧʫʣʩ ʢʘ ʄʝʩʝʮʫ. ʋ ʪʨʝʥʫʪʢʫ t2  = 2,2 s ʜʝʪʝʢʪʦʨ ʥʘ 

ʧʦʚʨʰʠʥʠ ʄʝʩʝʮʘʨʝʛʠʩʪʨʫʿʝ ʧʨʠʿʝʤ ʠʤʧʫʣʩʘ. ʂʦʣʠʢʦ ˂ʝ ʙʠʪʠ ʚʨʝʤʝ ʢʨʝʪʘˁʘ ʠʤʧʫʣʩʘ ʟʘ ʧʦʩʤʘʪʨʯʘ ʫ 

ʨʘʢʝʪʠ ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ 0,8c ʫ ʠʩʪʦʤ ʧʨʘʚʮʫ ʠ ʩʤʝʨʫ ʩʘ ʣʘʩʝʨʩʢʠʤ ʠʤʧʫʣʩʦʤ? 



 

30. ɼʚʘ ʧʘʨʘʣʝʣʥʘ ʣʝˁʠʨʘ ʿʝʜʥʘʢʠʭ ʜʫʞʠʥʘ 1 m, ʫ ʦʜʥʦʩʫ ʥʘ ʩʠʩʪʝʤ S ʢʨʝ˂ʫ ʩʝ ʿʝʜʥʘʢʠʤ ʙʨʟʠʥʘʤʘ 0,6cʫ 

ʧʨʘʚʮʫ ʩʚʦʿʝ ʜʫʞʠʥʝ. ʅʘ˂ʠ ʜʫʞʠʥʫ ʿʝʜʥʦʛ ʣʝˁʠʨʘ ʫ ʨʝʬʝʨʝʥʪʥʦʤ ʩʠʩʪʝʤʫ ʚʝʟʘʥʦʤ ʟʘ ʜʨʫʛʠ ʣʝˁʠʨ ʘʢʦ ʩʝ 

ʣʝˁʠʨʠ ʢʨʝ˂ʫ ʫ ʩʫʧʨʦʪʥʠʤ ʩʤʝʨʦʚʠʤʘ. 

 

31. ʇʨʠ ʙʨʟʠʥʠ v0 ʠʤʧʫʣʩ ʨʝʣʘʪʠʚʠʩʪʠʯʢʝ ʯʝʩʪʠʮʝ ʿʝ ɟ0 . ʂʦʣʠʢʘ ʿʝ ʙʨʟʠʥʘ ʯʝʩʪʠʮʝ ʢʘʜʘ ʿʝ ˁʝʥ ʠʤʧʫʣʩ 

ʜʫʧʣʦ ʚʝ˂ʠ? 

 

32. ɿʙʦʛ ʧʨʦʮʝʩʘ ʥʘ ʉʫʥʮʫ, ʥʘʿʚʝʨʦʚʘʪʥʠʿʘ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʫ ʩʧʝʢʪʨʫ ˁʝʛʦʚʦʛ ʟʨʘʯʝˁʘ ʧʦʤʝʨʘ ʩʝ ʩʘ 500 

nm ʥʘ 400 nm, ʘ ʧʦʣʫʧʨʝʯʥʠʢ ʉʫʥʮʘ ʧʦʚʝ˂ʘ˂ʝ ʩʝ ʟʘ 5 %. ʂʦʣʠʢʦ ʧʫʪʘ ʚʠʰʝ ʝʥʝʨʛʠʿʝ ˂ʝ ʪʘʜʘ ʧʘʜʘʪʠ ʥʘ 

ɿʝʤˀʫ? 

 

33. ʅʘ ʧʦʚʨʰʠʥʫ ʣʠʪʠʿʫʤʘ ʧʘʜʘ ʩʚʝʪʣʦʩʪ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 310nm. ɼʘ ʙʠ ʩʝ ʟʘʫʩʪʘʚʠʣʘ ʝʤʠʩʠʿʘ ʝʣʝʢʪʨʦʥʘ, 

ʥʝʦʧʭʦʜʘʥ ʿʝ ʤʠʥʠʤʘʣʘʥ ʥʘʧʦʥ ʦʜ 1,7 V. ʆʜʨʝʜʠʪʝ ʠʟʣʘʟʥʠ ʨʘʜ ʟʘ ʣʠʪʠʿʫʤ. 

 

34. ɺʦʜʦʥʠʢʦʚ ʘʪʦʤ ʫ ʦʩʥʦʚʥʦʤ ʩʪʘˁʫ ʘʧʩʦʨʙʫʿʝ ʬʦʪʦʥ ʝʥʝʨʛʠʿʝ 16 eV ʠ ʿʦʥʠʟʫʿʝ ʩʝ. ʅʘ˂ʠ ʢʠʥʝʪʠʯʢʫ 

ʝʥʝʨʛʠʿʫ ʠ ʜʝʙʨʦˀʝʚʩʢʫ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ ʠʟʙʘʯʝʥʦʛ ʝʣʝʢʪʨʦʥʘ. 

 

35. ʌʦʪʦʥ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 20 pm ʨʘʩʝʿʘʚʘ ʩʝ ʥʘ ʩʣʦʙʦʜʥʦʤ ʝʣʝʢʪʨʦʥʫ ʧʦʜ ʫʛʣʦʤ ʦʜ 90°. ʇʨʝ ʩʫʜʘʨʘ 

ʝʣʝʢʪʨʦʥ ʿʝ ʤʠʨʦʚʘʦ. ʆʜʨʝʜʠʪʠ ʢʠʥʝʪʠʯʢʫ ʝʥʝʨʛʠʿʫ ʝʣʝʢʪʨʦʥʘ ʥʘʢʦʥ ʨʘʩʝʿʘˁʘ. 

 

36. ʆʜʨʝʜʠʪʠ ʯʝʤʫ ʿʝ ʧʨʦʧʦʨʮʠʦʥʘʣʘʥ ʧʦʣʠʧʨʝʯʥʠʢ n - ʪʝ ʩʪʘʮʠʦʥʘʨʥʝ ʦʨʙʠʪʝ ʚʦʜʦʥʠʢʫ ʩʣʠʯʥʦʛ ʿʦʥʘ 

ʢʦʨʠʩʪʝ˂ʠ ɹʦʨʦʚ ʫʩʣʦʚ ʢʚʘʥʪʦʚʘˁʘ. 

 

37. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ ʩʝ ʢʨʝ˂ʝ ʝʣʝʢʪʨʦʥ ʘʢʦ ʿʝ ˁʝʛʦʚʘ ʜʝʙʨʦˀʝʚʩʢʘ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʿʝʜʥʘʢʘ 

ʢʦʤʧʪʦʥʦʚʩʢʦʿ? 

 

38. ʀʟʨʘʯʫʥʘʪʠ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ ʢʨʘʪʢʦʪʘʣʘʩʥʝʛʨʘʥʠʮʝ ʢʦʥʪʠʥʫʘʣʥʦʛ ʩʧʝʢʪʨʘ ʨʝʥʜʛʝʥʩʢʦʛ ʟʨʘʯʝˁʘ ʘʢʦ ʩʝ 

ʧʨʠ ʫʚʦʩʪʨʫʯʝˁʫ ʥʘʧʦʥʘ ʥʘ ʨʝʥʜʛʝʥʩʢʦʿʮʝʚʠ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʧʨʦʤʝʥʠ ʟʘ 50 pm. 

 

39. ɿʘ ʚʨʝʤʝ t ʪʝʣʦ ʿʝ ʧʨʝʰʣʦ ʧʫʪ s, ʧʨʠ ʯʝʤʫ ʩʝ ˁʝʛʦʚʘ ʙʨʟʠʥʘ ʧʦʚʝ˂ʘʢʘ n ʧʫʪʘ. ʇʨʝʪʧʦʩʪʘʚˀʘʿʫ˂ʠ ʜʘ ʿʝ 

ʢʨʝʪʘˁʝ ʙʠʣʦ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ, ʠʟʨʘʟʠʪʠ ʫʙʨʟʘˁʝ ʧʨʝʢʦ ʜʘʪʠʭ ʚʝʣʠʯʠʥʘ. 

 

40. ʂʫʛʣʘ ʤʘʩʝm= 7 kg ʢʦʪʨˀʘ ʩʝ ʙʝʟ ʢʣʠʟʘˁʘ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ ʥʘʛʠʙʘ 30°. ʆʜʨʝʜʠʪʠ ʩʠʣʫ ʪʨʝˁʘ ʢʦʿʘ 

ʜʝʣʫʿʝ ʥʘ ʢʫʛʣʫ.(g= 10 m/s2) 

 

41. ʀʟʤʝʹʫ ʜʚʝ ʧʘʨʘʣʝʣʥʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʧʣʦʯʝ ʧʦʪʦʧˀʝʥʝ ʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʦ ʫˀʝ, ʣʝʙʜʠ ʧʦʟʠʪʠʚʥʦ 

ʥʘʝʣʝʢʪʨʠʩʘʥʘ ʢʫʛʣʠʮʘ ʤʘʩʝ 0,1 g, ʥʘʧʨʘʚˀʝʥʘ ʦʜ ʣʝʛʫʨʝ ʛʫʩʪʠʥʝ 3,2 g/cm3. ʇʣʦʯʝ ʩʫ ʥʘ ʨʘʩʪʦʿʘˁʫ 5 mm 

ʠ ʠʟʤʝʹʫ ˁʠʭ ʿʝ ʥʘʧʦʥ 1500 V. ʆʜʨʝʜʠʪʠ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʫʛʣʠʮʝ. 

(g=9,81 m/s2) 

 

42. ʏʝʢʠ˂ ʤʘʩʝ 12 kg ʧʘʜʘ ʩʘ ʚʠʩʠʥʝ 1,5 m ʥʘʛʚʦʟʜʝʥʫ ʧʣʦʯʫ ʤʘʩʝ 0,2 kg ʧʦʩʪʘʚˀʝʥʫ ʥʘ ʥʘʢʦʚʘˁ. 

ʆʜʨʝʜʠʪʠ ʟʘ ʢʦʣʠʢʦ ˂ʝ ʩʝ ʧʦʚʝ˂ʘʪʠ ʪʝʤʧʝʨʘʪʫʨʘʛʚʦʟʜʝʥʝ ʧʣʦʯʝ ʥʘʢʦʥ 50 ʫʜʘʨʘʮʘ ʯʝʢʠ˂ʘ ʩʘ ʠʩʪʝ ʚʠʩʠʥʝ. 

ʉʤʘʪʨʘʪʠ ʜʘ ʩʝ ʩʘʤʦ 40 ʧʨʦʮʝʥʘʪʘ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ ʯʝʣʠʢʘ ʠʩʢʦʨʠʩʪʠ ʟʘ ʟʘʛʨʝʚʘˁʝ ʧʣʦʯʝ. ʋʟʝʪʠ ʜʘ ʿʝ 

ʩʧʝʮʠʬʠʯʥʘ ʪʦʧʣʦʪʘʛʚʦʞʹʘ 460 J/kgK. 

 

43. ɼʚʦʘʪʦʤʩʢʠ ʠʜʝʘʣʥʠʛʘʩ ʠʤʘ ʧʨʠʪʠʩʘʢ p ʠ ʟʘʧʨʝʤʠʥʫ V. ʅʘʜ ʦʚʠʤʛʘʩʦʤ ʩʝ ʠʟʚʨʰʠ ʧʨʦʮʝʩ ʢʦʿʠ ʩʝ ʥʘ 

pV ʜʠʿʘʛʨʘʤʫ ʤʦʞʝ ʧʨʠʢʘʟʘʪʠ ʧʦʤʦ˂ʫ ʧʨʘʚʝ ʣʠʥʠʿʝ, ʪʘʢʦ ʜʘ ʥʘ ʢʨʘʿʫʛʘʩ ʠʤʘ ʜʚʦʩʪʨʫʢʦ ʚʝ˂ʠ ʧʨʠʪʠʩʘʢ ʠ 

ʟʘʫʟʠʤʘ ʜʚʦʩʪʨʫʢʦ ʚʝ˂ʫ ʟʘʧʨʝʤʠʥʫ. ʆʜʨʝʜʠʪʝ ʢʦʣʠʯʠʥʫ ʪʦʧʣʦʪʝ ʢʦʿʫʛʘʩ ʧʨʠʤʠ ʪʦʢʦʤ ʦʚʦʛ ʧʨʦʮʝʩʘ. 

 

 

44. ɼʝʯʘʢ ʩʝ ʥʘʣʘʟʠ ʥʘ ʦʧʪʠʯʢʦʿ ʦʩʠ ʩʘʙʠʨʥʦʛ ʩʦʯʠʚʘ ʞʠʞʥʝ ʜʘˀʠʥʝ f = 0,5 m ʥʘ ʫʜʘˀʝʥʦʩʪʠ  

5 m ʦʜ ʩʦʯʠʚʘ. ʋ ʿʝʜʥʦʤ ʪʨʥʫʪʢʫ ʜʝʯʘʢ ʧʦʯʥʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʧʨʝʤʘ ʩʦʯʠʚʫ ʩʪʘʣʥʦʤ ʙʨʟʠʥʦʤ 1 m/s ʩʚʝ ʜʦ 

ʪʨʝʥʫʪʢʘ ʢʘʜʘ ˁʝʛʦʚʘ ʚʠʩʠʥʘ ʙʫʜʝ ʿʝʜʥʘʢʘ ʚʠʩʠʥʠ ʩʣʠʢʝ ʢʦʿʫ ʜʘʿʝ ʩʦʯʠʚʦ. ʆʜʨʝʜʠʪʠ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ʩʝ 

ʜʝʯʘʢ ʢʨʝʪʘʦ. 

 



45. ɽʣʝʢʪʨʦʤʦʪʦʨʛʨʘʹʝʚʠʥʩʢʝ ʜʠʟʘʣʠʮʝ ʿʝ ʨʘʜʥʦʛ ʥʘʧʦʥʘ U = 380 V. ʂʘʜʘ ʜʠʟʘʣʠʮʘ ʧʦʜʠʞʝ ʪʝʨʝʪ ʤʘʩʝ M 

= 1,4 t ʙʨʟʠʥʦʤ ʦʜ v1 = 20 cm/s, ʪʘʜʘ ʢʨʦʟ ʝʣʝʢʪʨʦʤʦʪʦʨ ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I1 = 10 A. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ 

ʜʠʟʘʣʠʮʘ ʧʦʜʠʞʝ ʠʩʪʠ ʪʝʨʝʪ ʢʘʜʘ ʢʨʦʟ ʤʦʪʦʨ ʪʝʯʝ ʩʪʨʫʿʘ ʿʘʯʠʥʝ I2 = 15 A? ʂʦʝʬʠʮʠʿʝʥʪ ʢʦʨʠʩʥʦʛ ʜʝʿʩʪʚʘ 

ʩʘʤʦ ʤʝʭʘʥʠʯʢʠʭ ʧʨʝʥʦʩʥʠʢʘ ʜʠʟʘʣʠʮʝ ʿʝ 0,9. 

 

46. ʊʝʣʦ ʚʝʟʘʥʦ ʟʘ ʦʧʨʫʛʫ ʢʦʝʬʠʮʠʿʝʥʪʘ ʝʣʘʩʪʠʯʥʦʩʪʠ 20 N/m ʦʩʮʠʣʫʿʝ ʧʦ ʧʦʜʣʦʟʠ ʢʦʿʘ ʥʘ ˁʝʛʘ ʜʝʣʫʿʝ 

ʢʦʥʩʪʘʥʪʥʦʤ ʩʠʣʦʤ ʪʨʝˁʘ Ftr = 0,05 N. ʆʩʮʠʣʦʚʘʝˁ ʪʝʣʦ ʟʘʧʦʯʠˁʝ ʠʟ ʘʤʧʣʠʪʫʜʥʦʛ ʧʦʣʦʞʘʿʘ. ʆʜʨʝʜʠʪʠ 

ʧʦʯʝʪʥʫ ʘʤʧʣʠʪʫʜʫ ʦʩʮʠʣʦʚʘˁʘ ʠ ʢʦʣʠʢʠ ʧʫʪ ʪʝʣʦ ʧʨʝʹʝ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ, ʘʢʦ ʿʝ ʘʤʧʣʠʪʫʜʘ ʧʦʩʣʝ ʿʝʜʥʦʛ 

ʧʝʨʠʦʜʘ 9 cm. 

 

47. ʀʟʚʦʨ ʨʫʙʠʜʠʿʫʤʘRb ʩʘ ʚʨʝʤʝʥʦʤ ʧʦʣʫʨʘʩʧʘʜʘ ʦʜ 4,9·1010ʛʦʜʠʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ɓ ʨʘʩʧʘʜʘ ʧʨʝʣʘʟʠ ʫ 

ʩʪʘʙʠʣʥʠ Sr . ʆʚʘʿ ʠʟʦʪʦʧ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʩʪʘʨʦʩʪʠ ʩʪʝʥʘ ʠ ʬʦʩʠʣʘ. ʋ ʫʟʦʨʢʫ ʩʪʝʥʝ ʢʦʿʘ ʩʘʜʨʞʠ 

ʦʩʪʘʪʢʝ ʬʦʩʠʣʘ ʨʘʟʥʠʭ ʞʠʚʦʪʠˁʘ ʥʘʹʝʥʦ ʿʝ ʜʘ ʿʝ ʦʜʥʦʩ ʙʨʦʿʘ ʘʪʦʤʘSr ʠ Rb  0,01. ʆʜʨʝʜʠʪʠ ʩʪʘʨʦʩʪ ʬʦʩʠʣʘ 

ʧʦʜ ʧʨʝʜʧʦʩʪʘʚʢʦʤ ʜʘ ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʩʫ ʩʪʝʥʝ ʥʘʩʪʘʣʝ ʥʠʿʝ ʙʠʣʦ  

ʘʪʦʤʘ Sr . 

 

48. ʉʚʝʪʣʦʩʪ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 590 nm ʧʘʜʘ ʥʘ ʧʣʦʯʠʮʫ ʧʦʚʨʰʠʥʝ 4 cm2 ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʫʜʘˀʝʥʦʩʪʠ 1 m 

ʦʜ ʩʚʝʪʣʦʩʥʦʛ ʠʟʚʦʨʘ. ʉʚʝʪʣʦʩʥʠ ʠʟʚʦʨ ʤʦʞʝʤʦ ʩʤʘʪʨʘʪʠ ʪʘʯʢʘʩʪʠʤ, ʘ ʩʚʝʪʣʦʩʪ ʩʝ ʝʤʠʪʫʿʝ ʠʟʦʪʨʦʧʥʦ ʫ 

ʧʨʦʩʪʦʨ. ʉʥʘʛʘ ʠʟʨʘʯʝʥʝ ʩʚʝʪʣʦʩʪʠ ʿʝ 20 W. ʇʨʝʜʧʦʩʪʘʚʠ˂ʝʤʦ ʜʘ ʩʚʝʪʣʦʩʥʠ ʟʨʘʮʠ ʧʘʜʘʿʫ ʥʦʨʤʘʣʥʦ ʥʘ 

ʧʣʦʯʫ ʠ ʜʘ ʩʝ ʧʨʠ ʪʦʤʝ 80 ʧʨʦʮʝʥʘʪʘ ʫʧʘʜʥʝ ʩʚʝʪʣʦʩʪʠ ʨʝʬʣʝʢʪʫʿʝ ʘ 20 ʧʨʦʮʝʥʘʪʘ ʘʧʩʦʨʙʫʿʝ. ʂʦʣʠʢʘ ʿʝ 

ʩʠʣʘ ʢʦʿʦʤ ʩʚʝʪʣʦʩʪ ʜʝʣʫʿʝ ʥʘ ʧʣʦʯʫ? 

 

49. ɿʘʦʢʨʫʞʠ ʩʣʦʚʦ ʠʩʧʨʝʜ ʪʘʯʥʦʛ ʦʜʛʦʚʦʨʘ. ʉʧʝʮʠʿʘʣʥʘ ʪʝʦʨʠʿʘ ʨʝʣʘʪʠʚʥʦʩʪʠ ʚʘʞʠ ʟʘ: 

ɸ) ʩʚʝ ʨʝʬʝʨʝʥʪʥʝ ʩʠʩʪʝʤʝ 

ɹ) ʩʚʝ ʨʝʬʝʨʝʥʪʥʝ ʩʠʩʪʝʤʝ ʢʦʿʠ ʩʝ ʢʨʝ˂ʫ ʧʨʘʚʦʣʠʥʠʿʩʢʠ 

ɺ) ʩʚʝ ʨʝʬʝʨʝʥʪʥʝ ʩʠʩʪʝʤʝ ʢʦʿʠ ʩʝ ʢʨʝ˂ʫ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ ʫ ʦʜʥʦʩʫ ʥʘ ɿʝʤˀʫ 

ɻ) ʠʥʝʨʮʠʿʘʣʥʝ ʨʝʬʝʨʝʥʪʥʝ ʩʠʩʪʝʤʝ 

ɼ) ʥʝʠʥʝʨʮʠʿʘʣʥʝ ʨʝʬʝʨʝʥʪʥʝ ʩʠʩʪʝʤʝ 

 

50. ɿʘʦʢʨʫʞʠ ʩʣʦʚʦ ʠʩʧʨʝʜ ʪʘʯʥʦʛ ʦʜʛʦʚʦʨʘ. ʂʘʢʘʚ ʿʝ ʦʜʥʦʩ ʟʘʧʨʝʤʠʥʘ ʿʝʜʥʦʛ ʪʝʣʘ ʢʘʜʘ ʩʝ ʦʥʦ 

ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ ʤʘʣʦ ʤʘˁʦʤ ʦʜ ʙʨʟʠʥʝ ʩʚʝʪʣʦʩʪʠ ʠ ʢʘʜʘ ʤʠʨʫʿʝ? 

ɸ) ʟʘʧʨʝʤʠʥʘ ʿʝ ʫ ʦʙʘ ʩʣʫʯʘʿʘ ʠʩʪʘ 

ɹ) ʟʘʧʨʝʤʠʥʘ ʿʝ ʚʝ˂ʘ ʢʘʜʘ ʪʝʣʦ ʤʠʨʫʿʝ 

ɺ) ʟʘʧʨʝʤʠʥʘ ʿʝ ʚʝ˂ʘ ʢʘʜʘ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ 

ɼʦʢʘʟ: 

 

51. ɿʘʦʢʨʫʞʠ ʩʣʦʚʦ ʠʩʧʨʝʜ ʪʘʯʥʦʛ ʦʜʛʦʚʦʨʘ. ʍʠʧʦʪʝʟʫ ʦ ʝʤʠʪʦʚʘˁʫ ʪʦʧʣʦʪʥʦʛ ʟʨʘʯʝˁʘ ʫ 

ʢʚʘʥʪʠʤʘ ʝʥʝʨʛʠʿʝ ʧʦʩʪʘʚʠʦ ʿʝ: 

ɸ) ɹʦʣʮʤʘʥ ɹ) ɸʿʥʰʪʘʿʥɺ) ʇʣʘʥʢɻ) ɹʦʨ ɼ) ʂʦʤʧʪʦʥ 

 

52. ʅʘ˂ʠ ʬʨʝʢʚʝʥʮʠʿʫ ʩʚʝʪʣʦʩʪʠ ʢʦʿʦʤ ʿʝ ʦʙʘʩʿʘʥʘ ʢʘʪʦʜʘ ʚʘʢʫʫʤʩʢʝʮʝʚʠ ʘʢʦ ʿʝ ʟʘʢʦʯʥʠ ʥʘʧʦʥ  

3V.ʄʠʥʠʤʘʣʥʘ ʬʨʝʢʚʝʥʮʠʿʘ ʩʚʝʪʣʦʩʪʠ ʢʦʿʘ ʤʦʞʝ ʜʦʚʝʩʪʠ ʜʦ ʬʦʪʦʝʬʝʢʪʘ ʫ ʪʦʮʿʝʚʠ ʿʝ 61014 Hz. 

 

 

53. ʉʚʘʢʦʤ ʢʚʘʥʪʥʦʤ ʙʨʦʿʫ ʝʣʝʢʪʨʦʥʘ ʫ ʘʪʦʤʫ ʧʨʠʜʨʫʞʠ ʬʠʟʠʯʢʫ ʚʝʣʠʯʠʥʫ ʢʦʿʘ ʿʝ ˁʠʤʝ 

ʦʜʨʝʹʝʥʘ. 

ɸ)ʛʣʘʚʥʠ ʢʚʘʥʪʥʠ ʙʨʦʿ 1. ʤʦʤʝʥʪ ʠʤʧʫʣʩʘ ʢʨʝʪʘˁʘ ʝʣʝʢʪʨʦʥʘ ʦʢʦ ʿʝʟʛʨʘ 

2. ʩʦʧʩʪʚʝʥʠ ʤʦʤʝʥʪ ʠʤʧʫʣʩʘ ʝʣʝʢʪʨʦʥʘ 

ɹ) ʦʨʙʠʪʘʣʥʠ ʢʚʘʥʪʥʠ ʙʨʦʿ 3. ʩʦʧʩʪʚʝʥʠ ʤʘʛʥʝʪʥʠ ʤʦʤʝʥʪ ʝʣʝʢʪʨʦʥʘ 

4. ʝʥʝʨʛʠʿʘ 

ɺ) ʤʘʛʥʝʪʥʠ ʢʚʘʥʪʥʠ ʙʨʦʿ 5. ʧʨʦʿʝʢʮʠʿʘ ʦʨʙʠʪʘʣʥʦʛ ʤʦʤʝʥʪʘ ʠʤʧʫʣʩʘ ʥʘ 

ʩʧʦˀʘʰˁʝ ʤʘʛʥʝʪʥʦ ʧʦˀʝ 

6. ʩʠʣʘ ʢʦʿʦʤ ʠʥʪʝʨʘʛʫʿʫ ʝʣʝʢʪʨʦʥ ʠ ʿʝʟʛʨʦ 

 

54. ʂʦʣʠʢʦ ʩʧʝʢʪʨʘʣʥʠʭ ʣʠʥʠʿʘ ʝʤʠʪʫʿʫ ʚʦʜʦʥʠʢʦʚʠ ʘʪʦʤʠ ʧʦʙʫʹʝʥʠ ʥʘ ʥʠʚʦ ʩʘʛʣʘʚʥʠʤ ʢʚʘʥʪʥʠʤ ʙʨʦʿʝʤ 

4. ʀʟʨʘʯʫʥʘʪʠ ˁʠʭʦʚʝ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ. 



 

55. ɸʥʪʠʢʘʪʦʜʘ ʨʝʥʜʛʝʥʩʢʝ ʮʝʚʠ ʿʝ ʦʜ ʥʠʢʣʘ (ʨʝʜ. ʙʨʦʿ ʥʠʢʣʘ ʿʝ 28). ʂʦʣʠʢʠ ʿʝ ʥʘʧʦʥ ʥʘʮʝʚʠ ʘʢʦ 

ʩʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʂŬ- ʣʠʥʠʿʘ ʠ ʢʨʘʪʢʦʪʘʣʘʩʥʝʛʨʘʥʠʮʝ ʢʦʥʪʠʥʫʘʣʥʦʛ ʩʧʝʢʪʨʘ ʨʘʟʣʠʢʫʿʫ ʟʘ 84pm? 

 

56. ʂʦʣʠʢʘ ʿʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʧʫʰʯʘʥʦʛ ʟʨʥʘ ʤʘʩʝ 10 g ʢʦʿʝ ʣʝʪʠ ʙʨʟʠʥʦʤ 600 m/s, a ʢʦʣʠʢʘ 

ʝʣʝʢʪʨʦʥʘ ʯʠʿʘ ʿʝ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 1ʄʝV? 

 

57.ʋ ʮʝʥʪʨʫ ʪʘʚʘʥʠʮʝ ʚʠʩʠ ʣʘʤʧʘ ʢʦʿʘ ʦʩʚʝʪˀʘʚʘ ʧʨʘʚʦʫʛʘʦʥʫ ʧʨʦʩʪʦʨʠʿʫ. ʅʘ ʢʦʿʦʿ ʚʠʩʠʥʠ ʦʜ ʧʦʜʘ ʦʥʘ 

ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʣʘʟʠ ʜʘ ʙʠ ʦʩʚʝʪˀʝʥʦʩʪ ʫʛʣʦʚʘ ʙʠʣʘ ʤʘʢʩʠʤʘʣʥʘ? ʇʦʚʨʰʠʥʘ ʧʦʜʘ, ʢʦʿʠ ʠʤʘ ʦʙʣʠʢ ʢʚʘʜʨʘʪʘ, 

ʿʝ 25 m2. 

 

58. ɼʥʦ ʨʝʢʝ ʜʫʙʠʥʝ 1 m ʧʦʩʤʘʪʨʘʯ ʛʣʝʜʘ ʧʦʜ ʚʨʣʦ ʤʘʣʠʤ ʫʛʣʦʤ. ʂʦʣʠʢʘ ʿʝ ʟʘ ˁʝʛʘ ʧʨʠʚʠʜʥʘ ʜʫʙʠʥʘ 

ʚʦʜʝ? ʀʥʜʝʢʩ ʧʨʝʣʘʤʘˁʘ ʚʦʜʝ ʿʝ 1,33. 

 

59.ʅʘ˂ʠ ʤʘʩʫ ʬʦʪʦʥʘ ʯʠʿʠ ʿʝ ʠʤʧʫʣʩ ʿʝʜʥʘʢ ʠʤʧʫʣʩʫ ʚʦʜʦʥʠʢʦʚʦʛ ʤʦʣʝʢʫʣʘ ʥʘ 20ÁC. 

 

60. ʀʩʧʦʜ ʦʩʥʦʚʝ ʿʝʜʥʘʢʦʩʪʨʘʥʠʯʥʝ ʩʪʘʢʣʝʥʝ ʧʨʠʟʤʝ ʥʘʣʘʟʠ ʩʝ ʟʨʥʮʝ ʧʨʘʰʠʥʝ. ʂʦʣʠʢʘ ʿʝ ʤʘʢʩʠʤʘʣʥʘ 

ʚʨʝʜʥʦʩʪ ʠʥʜʝʢʩʘ ʧʨʝʣʘʤʘˁʘ ʪʦʛ ʩʪʘʢʣʘ, ʧʨʠ ʢʦʿʦʿ ʩʝ ʟʨʥʮʝ ʤʦʞʝ ʚʠʜʝʪʠ ʢʨʦʟ ʙʦʯʥʝ ʩʪʨʘʥʝ ʧʨʠʟʤʝ 

ʧʦʤʦ˂ʫ ʟʨʘʢʘ ʢʦʿʠ ʥʠʩʫ ʪʦʪʘʣʥʦ ʨʝʬʣʝʢʪʦʚʘʥʠ ʥʘ ʛʨʘʥʠʮʠ ʩʪʘʢʣʦ-ʚʘʟʜʫʭ? 

 

61. ʌʦʪʦʥ ʩʝ ʨʘʩʝʿʘʦ ʧʦʜ ʧʨʘʚʠʤ ʫʛʣʦʤ ʥʘ ʩʣʦʙʦʜʥʦʤ ʝʣʝʢʪʨʦʥʫ ʢʦʿʠ ʿʝ ʤʠʨʦʚʘʦ. ʇʨʠ ʩʫʜʘʨʫ ʩʝ ʝʥʝʨʛʠʿʘ 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʨʝʜʠʣʘ ʠʟʤʝʹʫ ʝʣʝʢʪʨʦʥʘ ʠ ʬʦʪʦʥʘ. ʅʘ˂ʠ ʝʥʝʨʛʠʿʫ ʬʦʪʦʥʘ ʧʦʩʣʝ ʨʘʩʝʿʘˁʘ. 

 

62. ʂʦʿʠ ʜʝʦ ʠʟ ʩʥʦʧʘ ʩʧʦʨʠʭ ʥʝʫʪʨʦʥʘ ʩʝ ʨʘʩʧʘʜʥʝ ʥʘ ʧʫʪʫ ʜʫʞʠʥʝ 2 m? ʂʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʥʝʫʪʨʦʥʘ ʿʝ 

0,025 eV, ʝʥʝʨʛʠʿʘ ʤʠʨʦʚʘˁʘ ʿʝ 939,6 MeV, ʘ ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ 12 min. 

 

63. ʅʘ ʨʘʩʪʦʿʘˁʫ 1 m ʦʜ ʪʘʯʢʘʩʪʦʛ ʨʘʜʠʦʘʢʪʠʚʥʦʛ ʠʟʚʦʨʘ ʠʥʪʝʟʠʪʝʪ g-ʟʨʘʯʝˁʘ ʿʝ 1,6 mW/m2. ʆʜʨʝʜʠʪʠ 

ʘʢʪʠʚʥʦʩʪ ʠʟʚʦʨʘ, ʫʟʠʤʘʿʫ˂ʠ ʜʘ ʩʝ ʧʨʠ ʿʝʜʥʦʤ ʨʘʩʧʘʜʫ ʝʤʠʪʫʿʝ ʿʝʜʘʥ g-ʢʚʘʥʪ ʝʥʝʨʛʠʿʝ 1,33 MeV. 

 

64. ɱʝʟʛʨʦ ὖέ  ʢʦʿʝ ʤʠʨʫʿʝ ʝʤʠʪʫʿʝ a-ʯʝʩʪʠʮʫ ʢʠʥʝʪʠʯʢʝ ʝʥʝʨʛʠʿʝ 8,34 MeV. ʇʨʠ ʪʦʤʝ ʩʝ ʿʝʟʛʨʦ 

ʧʦʪʦʤʘʢ ʜʦʙʠʿʘ ʫ ʦʩʥʦʚʥʦʤ ʩʪʘˁʫ. ʀʟʨʘʯʫʥʘʪʠ ʫʢʫʧʥʫ ʝʥʝʨʛʠʿʫ ʢʦʿʘ ʩʝ ʜʦʙʠʿʘ ʧʨʠ ʦʚʦʤ ʨʘʩʧʘʜʫ. 

 

65. ɹʨʦʿ ʤʦʛʫ˂ʠʭ ʣʠʥʠʿʘ ʫ ʩʧʝʢʪʨʫ ʘʪʦʤʘ ʚʦʜʦʥʠʢʘ ʧʨʠ ʧʨʝʣʘʩʢʫ ʩʘ ʰʝʩʪʦʛ ʥʘ ʜʨʫʛʠ ʝʥʝʨʛʝʪʩʢʠ ʥʠʚʦ ʿʝ: 

 

66. ɽʥʝʨʛʠʿʘ ʬʦʪʦʥʘ ʯʠʿʘ ʿʝ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʿʝʜʥʘʢʘ ʂʦʤʧʪʦʥʦʚʦʿ ʪʘʣʘʩʥʦʿ ʜʫʞʠʥʠ ʿʝ: 

 

67. ʂʦʩʤʠʯʢʠ ʙʨʦʜ ʩʝ ʧʨʠʙʣʠʞʘʚʘ ɿʝʤˀʠ ʙʨʟʠʥʦʤ 0,6c. ʋ ʿʝʜʥʦʤ ʪʨʝʥʫʪʢʫ ʢʦʩʤʦʥʘʫʪ ʫʢˀʫʯʠ ʬʘʨʦʚʝ ʥʘ 

ʙʨʦʜʫ. ʂʦʿʦʤ ʙʨʟʠʥʦʤ ˂ʝ ʩʚʝʪʣʦʩʪ ʬʘʨʦʚʘ ʜʦ˂ʠ ʥʘ ɿʝʤˀʫ? 

68. ɼʚʘ ʧʘʨʘʣʝʣʥʘ ʣʝˁʠʨʘ, ʩʦʧʩʪʚʝʥʠʭ ʜʫʞʠʥʘ ʧʦ 1 m, ʢʨʝ˂ʫ ʩʝ ʫ ʧʨʘʚʮʫ ʩʚʦʿʠʭ ʜʫʞʠʥʘ ʫ ʩʫʧʨʦʪʥʠʤ 

ʩʤʝʨʦʚʠʤʘ. ɹʨʟʠʥʘ ʩʚʘʢʦʛ ʣʝˁʠʨʘ ʿʝ 0,5c. ʂʦʣʠʢʘ ʿʝ ʜʫʞʠʥʘ ʿʝʜʥʦʛ ʣʝˁʠʨʘ ʫ ʨʝʬʝʨʝʥʪʥʦʤ ʩʠʩʪʝʤʫ 

ʚʝʟʘʥʦʤ ʟʘ ʜʨʫʛʠ? 

 

69. ʄʘʩʘ ʯʝʩʪʠʮʝ ʿʝm0, ʘ ʫʢʫʧʥʘ ʝʥʝʨʛʠʿʘ ʿʝ 3 ʧʫʪʘ ʚʝ˂ʘ ʦʜ ʝʥʝʨʛʠʿʝ ʤʠʨʦʚʘˁʘ. ʀʤʧʫʣʩ ʪʝ ʯʝʩʪʠʮʝ ʿʝ: 

 

70. ʀʤʧʫʣʩ ʨʝʣʘʪʠʚʠʩʪʠʯʢʝ ʯʝʩʪʠʮʝ ʿʝά ὧЍσ(m0ʿʝ ʤʘʩʘ ʤʠʨʦʚʘˁʘ). ʂʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʪʝ ʯʝʩʪʠʮʝ ʿʝ: 

 

71. ʇʦʜ ʢʦʿʠʤ ʫʛʣʦʤ ʪʨʝʙʘ (ʢʦʤʧʪʦʥʦʚʩʢʠ) ʜʘ ʩʝ ʨʘʩʝʿʝ ʬʦʪʦʥ ʜʘ ʙʠ ʝʣʝʢʪʨʦʥ ʜʦʙʠʦ ʥʘʿʚʝ˂ʫ ʢʠʥʝʪʠʯʢʫ 

ʝʥʝʨʛʠʿʫ? 

 

72. ʅʘ ʠʩʪʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʠʩʪʫ ʜʝʙʨʦˀʝʚʩʢʫ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ ʠʤʘ: 

ʘ) ʘʪʦʤ ʚʦʜʦʥʠʢʘ 

ʙ) ʘʪʦʤ ʢʠʩʝʦʥʠʢʘ 

ʚ) ʩʚʠ ʘʪʦʤʠ ʥʘ ʠʩʪʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʠʤʘʿʫ ʠʩʪʝ ʪʘʣʘʩʥʝ ʜʫʞʠʥʝ 

ʛ) ʘʪʦʤ ʭʝʣʠʿʫʤʘ 

 



73. ʂʦʣʠʢʦ ʠʤʘ ʤʦʛʫ˂ʠʭ ʚʨʝʜʥʦʩʪʠ ʠʥʪʝʟʠʪʝʪʘ ʦʨʙʠʪʘʣʥʦʛ ʤʦʤʝʥʪʘ ʠʤʧʫʣʩʘ ʝʣʝʢʪʨʦʥʘ ʫ ʘʪʦʤʫ ʘʢʦ ʿʝ 

ʚʨʝʜʥʦʩʪ ʛʣʘʚʥʦʛ ʢʚʘʥʪʥʦʛ ʙʨʦʿʘ 4? 

 

74. ʂʦʣʠʢʦ ʧʨʦʮʝʥʘʪʘ ʨʘʜʠʦʘʢʪʠʚʥʠʭ ʿʝʟʛʘʨʘ ʩʝ ʨʘʩʧʘʜʥʝ ʟʘ ʚʨʝʤʝ 3 ʧʝʨʠʦʜʘ ʧʦʣʫʨʘʩʧʘʜʘ? 

 

75. ʇʨʠ ʧʦʚʝ˂ʘˁʫ ʚʨʝʜʥʦʩʪʠ ʛʣʘʚʥʦʛ ʢʚʘʥʪʥʦʛ ʙʨʦʿʘ ʩʘ 1 ʥʘ 4, (ʧʦ ɹʦʨʫ) ʙʨʟʠʥʘ ʝʣʝʢʪʨʦʥʘ ʩʝ: 

 

76. ʈʘʜʠʦʘʢʪʠʚʥʠ ʥʠʟὟʟʘʚʨʰʘʚʘ ʩʝ ʩʪʘʙʠʣʥʠʤ ὖὦ. ʂʦʣʠʢʦ ʠʤʘ a, ʘ ʢʦʣʠʢʦ b- ʨʘʩʧʘʜʘ ʫ ʪʦʤ ʥʠʟʫ 

(b+ʨʘʩʧʘʜʘ ʫ ʜʘʪʦʤ ʥʠʟʫ ʥʝʤʘ)? 

 

77. ʇʨʝʜʤʝʪ ʩʝ ʢʨʝ˂ʝ ʜʫʞ ʥʦʨʤʘʣʝ ʢʘ ʨʘʚʥʦʤ ʦʛʣʝʜʘʣʫ ʙʨʟʠʥʦʤ 2 cm/s. ʂʦʣʠʢʦʤ ʙʨʟʠʥʦʤ ʩʝ ʤʝˁʘ 

ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʨʝʜʤʝʪʘ ʠ ˁʠʭʦʚʦʛ ʣʠʢʘ ʫ ʦʛʣʝʜʘʣʫ? 

 

78. ʉʘʙʠʨʥʦ ʩʦʯʠʚʦ ʜʘʿʝ ʥʘ ʝʢʨʘʥʫ ʣʠʢ ʫʚʝ˂ʘʥ 5 ʧʫʪʘ. ɽʢʨʘʥ ʩʝ ʧʨʠʙʣʠʞʠ ʧʨʝʜʤʝʪʫ ʟʘ 0,5 m. ɿʘʪʠʤ ʩʝ 

ʧʦʤʝʨʠ ʩʦʯʠʚʦ, ʪʘʢʦ ʜʘ ʩʝ ʥʘ ʝʢʨʘʥʫ ʜʦʙʠʿʝ ʣʠʢ ʿʝʜʥʘʢ ʧʨʝʜʤʝʪʫ. ʅʘ˂ʠ ʦʧʪʠʯʢʫ ʤʦ˂ ʩʦʯʠʚʘ. 

 

79. ɱʝʜʥʘ ʦʜ ʩʧʝʢʪʨʘʣʥʠʭ ʣʠʥʠʿʘ ʠʟ ɹʘʣʤʝʨʦʚʝ ʩʝʨʠʿʝ ʘʪʦʤʩʢʦʛʚʦʜʦʥʠʢʘ ʠʤʘ ʪʘʣʘʩʥʫ ʜʫʞʠʥʫ      486 nm. 

ɿʘ ʢʦʣʠʢʦ ʩʝ ʧʨʦʤʝʥʠ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʝʣʝʢʪʨʦʥʘ ʫ ʘʪʦʤʫ ʧʨʠ ʝʤʠʩʠʿʠ ʿʝʜʥʦʛ ʢʚʘʥʪʘ ʪʝ ʩʚʝʪʣʦʩʪʠ 

(R=ρȟρϽρπ m-1)? 

 

80. ɸʣʬʘ-ʯʝʩʪʠʮʘ ʩʝ ʢʨʝ˂ʝ ʧʦ ʢʨʫʛʫ ʧʦʣʫʧʨʝʯʥʠʢʘ 0,83 cm ʫ ʭʦʤʦʛʝʥʦʤ ʧʦˀʫ ʿʘʯʠʥʝ                      ρωȟωϽ
ρπ A/m. ʂʦʣʠʢʘ ʿʝ ʜʝʙʨʦˀʝʚʩʢʘ ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʪʝ ʯʝʩʪʠʮʝ? 

 

81. ʋʢʫʧʥʘ ʝʥʝʨʛʠʿʘ ʙʨʟʠʭ Õ- ʤʠʦʥʘ ʫ ʢʦʩʤʠʯʢʦʤ ʟʨʘʯʝˁʫ ʿʝ 3 GeV. ʂʦʣʠʢʦ ʨʘʩʪʦʿʘˁʝ ʫ 

ʘʪʤʦʩʬʝʨʠʧʨʝʣʝʪʠ ʪʘ ʯʝʩʪʠʮʘ ʦʜ ʪʨʝʥʫʪʢʘ ʥʘʩʪʘʥʢʘ ʜʦ ʨʘʩʧʘʜʘ? ɽʥʝʨʛʠʿʘ ʤʠʨʦʚʘˁʘ Õ ʤʠʦʥʘ ʿʝ 105,66 

MeV. 

 

82. ʄʘʩʘ ʝʣʝʢʪʨʦʥʘ ʿʝʜʥʘʢʘ ʿʝ ʤʘʩʠ: 

ʘ) ʥʝʫʪʨʦʥʘ 

ʙ) ʧʨʦʪʦʥʘ 

ʚ)ʧʦʟʠʪʨʦʥʘ 

ʛ) ʥʝʫʪʨʠʥʘ 

ʜ) ʜʚʘ ʥʝʫʪʨʠʥʘ 

 

83. ɽʥʝʨʛʠʿʘ ʬʦʪʦʥʘ ʘʙʩʦʨʙʦʚʘʥʘ ʦʜ ʘʪʦʤʘ, ʧʨʠ ʯʝʤʫ ʘʪʦʤ ʧʨʝʣʘʟʠ ʠʟ ʦʩʥʦʚʥʦʛ ʝʥʝʨʛʝʪʩʢʦʛ ʩʪʘˁʘ ʩʘ 

ʝʥʝʨʛʠʿʦʤ E0ʫ ʧʦʙʫʹʝʥʦ ʩʪʘˁʝ ʩʘ ʝʥʝʨʛʠʿʦʤE0 ʿʝ 

 

84. ʂʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʨʝʣʘʪʠʚʠʩʪʠʯʢʦʛ ʝʣʝʢʪʨʦʥʘ ʿʝʜʥʘʢʘ ʿʝ ʿʝʜʥʦʿ ʧʝʪʠʥʠ ˁʝʛʦʚʝ ʫʢʫʧʥʝ (ʪʦʪʘʣʥʝ) 

ʝʥʝʨʛʠʿʝ. ʀʥʪʝʥʟʠʪʝʪ ʙʨʟʠʥʝ ʪʦʛ ʝʣʝʢʪʨʦʥʘ, ʠʟʨʘʞʝʥ ʧʦʤʦ˂ʫ ʙʨʟʠʥʝ ʩʚʝʪʣʦʩʪʠ ʫ ʚʘʢʫʫʤʫc ʿʝ: 

 

85. ʆʜʥʦʩ ʤʘʩʝ ʿʝʟʛʨʘ ʘʪʦʤʘ, ʯʠʿʠ ʿʝ ʨʝʜʥʠ ʙʨʦʿ Z >1, ʠ ʟʙʠʨʘ ʤʘʩʘ ˁʝʛʦʚʠʭ ʧʨʦʪʦʥʘ ʠ ʥʝʫʪʨʦʥʘ ʿʝ: 

ʘ) ʿʝʜʥʘʢ ʿʝʜʠʥʠʮʠ 

ʙ) ʤʘˁʠ ʦʜ ʿʝʜʠʥʠʮʝ 

ʚ) ʚʝ˂ʠ ʦʜ ʿʝʜʠʥʠʮʝ 

ʛ) ʿʝʜʥʘʢ ʜʚʘ 

 

86. ʈʝʣʘʪʠʚʠʩʪʠʯʢʘ ʨʝʣʘʮʠʿʘ ʢʦʿʘ ʧʦʚʝʟʫʿʝ ʝʥʝʨʛʠʿʫ ʤʠʨʦʚʘˁʘ E0 ʠ ʫʢʫʧʥʫ ʝʥʝʨʛʠʿʫ Eʯʝʩʪʠʮʝ ʩʘ ˁʝʥʠʤ 

ʨʝʣʘʪʠʚʠʩʪʠʯʢʠʤ ʠʤʧʫʣʩʦʤ ʧ ʠ ʙʨʟʠʥʦʤ ʧʨʦʩʪʠʨʘˁʘ ʩʚʝʪʣʦʩʪʠ ʮ ʫ ʚʘʢʫʫʤʫ ʿʝ: 

ʘ) Ὁ Ὁ ὴὧ 

ʙ) Ὁ Ὁ ὴὧ 

ʚ) Ὁ Ὁ ὴὧ 

 

87. ɻʣʘʚʥʠ ʢʚʘʥʪʥʠ ʙʨʦʿ n ʦʜʨʝʹʫʿʝ: 

ʘ) ʤʦʤʝʥʪ ʩʠʣʝ 

ʙ) ʤʦʤʝʥʪ ʠʤʧʫʣʩʘ ʝʣʝʢʪʨʦʥʘ 

ʚ) ʝʥʝʨʛʠʿʫ ʝʣʝʢʪʨʦʥʘ ʩʘʤʦ ʥʘ ʧʨʚʦʿ ʦʨʙʠʪʠ 



ʛ) ʥʠʚʦ ʝʥʝʨʛʠʿʝ ʝʣʝʢʪʨʦʥʘ ʫ ʘʪʦʤʫ 

ʜ) ʜʠʤʝʥʟʠʿʝ ʧʨʦʪʦʥʘ 

 

88. ʋ ʤʦʣʝʢʫʣʩʢʠʤ ʩʧʝʢʪʨʠʤʘ ʥʘʿʤʘˁʝ ʨʘʟʣʠʢʝ ʬʨʝʢʚʝʥʮʠʿʘ ʩʫ ʠʟʤʝʹʫ ʣʠʥʠʿʘ: 

ʘ) ʨʦʪʘʮʠʦʥʦʛ ʩʧʝʢʪʨʘ 

ʙ) ʚʠʙʨʘʮʠʦʥʦʛ ʩʧʝʢʪʨʘ 

ʚ) ʝʣʝʢʪʨʦʥʩʢʠʭ ʥʠʚʦʘ 

 

89. ʂʦʣʠʢʦ ʠʤʘ ʤʦʛʫ˂ʠʭ ʚʨʝʜʥʦʩʪʠ ʠʥʪʝʥʟʠʪʝʪʘ ʦʨʙʠʪʘʣʥʦʛ ʤʦʤʝʥʪʘ ʠʤʧʫʣʩʘ ʝʣʝʢʪʨʦʥʘ ʫ ʘʪʦʤʫ ʘʢʦ ʿʝ 

ʚʨʝʜʥʦʩʪ ʛʣʘʚʥʦʛ ʢʚʘʥʪʥʦʛ ʙʨʦʿʘ 4? 

 

90. ʅʘ ʦʧʥʫ ʦʜ ʩʘʧʫʥʠʮʝ ʥʦʨʤʘʣʥʦ ʧʘʜʘ ʙʝʣʘ ʩʚʝʪʣʦʩʪ. ʇʨʠ ʢʦʿʦʿ ʤʠʥʠʤʘʣʥʦʿ ʜʝʙˀʠʥʠ ʦʧʥʝ ˂ʝ ʦʥʘ, ʫ 

ʨʝʬʣʝʢʪʦʚʘʥʦʿ ʩʚʝʪʣʦʩʪʠ, ʠʤʘʪʠ ʞʫʪʫ ʙʦʿʫ? ʊʘʣʘʩʥʘ ʜʫʞʠʥʘ ʞʫʪʝ ʩʚʝʪʣʦʩʪʠ ʿʝ 600 nm, ʘ ʠʥʜʝʢʩ 

ʧʨʝʣʘʤʘˁʘ ʩʘʧʫʥʠʮʝ 4/3. 

 

91. ɱʦʥHe+, ʧʨʠ ʧʨʝʣʘʩʢʫ ʠʟ ʧʨʚʦʛ ʧʦʙʫʹʝʥʦʛ ʫ ʦʩʥʦʚʥʦ ʩʪʘˁʝ, ʝʤʠʪʫʿʝ ʬʦʪʦʥ ʢʦʿʠ ʧʦʪʦʤ ʿʦʥʠʟʫʿʝ 

ʚʦʜʦʥʠʢʦʚ ʘʪʦʤ. ʆʜʨʝʜʠʪʠ ʙʨʟʠʥʫ ʬʦʪʦʝʣʝʢʪʨʦʥʘ ʘʢʦ ʩʝ ʚʦʜʦʥʠʢʦʚ ʘʪʦʤ ʧʨʝ ʘʧʩʦʨʧʮʠʿʝ ʬʦʪʦʥʘ ʥʘʣʘʟʠʦ 

ʫ ʦʩʥʦʚʥʦʤ ʩʪʘˁʫ. 

 

92. ʂʘʜʘ ʩʝ ʙʠʢʦʥʚʝʢʩʥʦ ʩʦʯʠʚʦ ʧʦʥʘʰʘ ʢʘʦ ʩʘʙʠʨʥʦ? 

ʘ) ʢʘʜʘ ʩʝ ʥʘʣʘʟʠ ʫ ʩʨʝʜʠʥʠ ʩʘ ʤʘˁʠʤ ʠʥʜʝʢʩʦʤ ʧʨʝʣʘʤʘˁʘ 

ʙ) ʢʘʜʘ ʩʝ ʥʘʣʘʟʠ ʫ ʩʨʝʜʠʥʠ ʩʘ ʚʝ˂ʠʤ ʠʥʜʝʢʩʦʤ ʧʨʝʣʘʤʘˁʘ 

ʚ) ʫʚʝʢ 

ʛ) ʥʠʢʘʜ 

 

93. ʂʦʿʦʤ ʙʨʟʠʥʦʤ ʠʟʨʘʞʝʥʦʤ ʫ ʬʫʥʢʮʠʿʠ ʦʜ ʙʨʟʠʥʝ ʩʚʝʪʣʦʩʪʠ c ʪʨʝʙʘ ʜʘ ʩʝ ʢʨʝ˂ʝ ʨʝʣʘʪʠʚʠʩʪʠʯʢʘ 

ʯʝʩʪʠʮʘ ʜʘ ʙʠ ʿʦʿ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʙʠʣʘ ʿʝʜʥʘʢʘ ʝʥʝʨʛʠʿʠ ʤʠʨʦʚʘˁʘ? 

 

 

 

 

94. ʆʧʪʠʯʢʘ ʿʘʯʠʥʘ ʩʦʯʠʚʘ ʿʝ +2 D. ʇʨʝʜʤʝʪ ʩʝ ʥʘʣʘʟʠ ʥʘ ʨʘʩʪʦʿʘˁʫ 75 cm ʦʜ ʩʦʯʠʚʘ. ʃʠʢ ʧʨʝʜʤʝʪʘ ʿʝ: 

ʘ) ʨʝʘʣʘʥ ʠ ʫʩʧʨʘʚʘʥ (ʫ ʦʜʥʦʩʫ ʥʘ ʧʨʝʜʤʝʪ) 

ʙ) ʨʝʘʣʘʥ ʠ ʠʟʚʨʥʫʪ 

ʚ) ʠʤʘʛʠʥʘʨʘʥ ʠ ʫʩʧʨʘʚʘʥ 

ʛ) ʠʤʘʛʠʥʘʨʘʥ ʠ ʦʙʨʥʫʪ 

 

95. ʉʨʝʜˁʠ ʞʠʚʦʪ (ʚʨʝʤʝ ʧʦʣʫʨʘʩʧʘʜʘ) ʥʝʫʪʨʘʣʥʦʛ ʧʠʦʥʘ ʤʘʩʝ ʤʠʨʦʚʘˁʘ 140 MeV/c2 ʿʝψϽρπ  s. ʄʘʩʘ 

ʦʚʝ ʯʝʩʪʠʮʝ ʤʦʞʝ ʜʘ ʙʫʜʝ ʠʟʤʝʨʝʥʘ ʩʘ ʨʝʣʘʪʠʚʥʦʤ ʪʘʯʥʦʰ˂ʫ: 

(1 MeV =ρȟφϽρπ  J, h=φȟφςϽρπ  Js). 

 

96. ɸʪʦʤ ʚʦʜʦʥʠʢʘ ʝʤʠʪʫʿʝ ʜʚʘ ʬʦʪʦʥʘ. ʇʨʚʠ ʬʦʪʦʥ ʥʘʩʪʘʿʝ ʧʨʠ ʧʨʝʣʘʟʫ ʝʣʝʢʪʨʦʥʘ ʠʟ ʧʨʚʦʛ ʧʦʙʫʹʝʥʦʛ 

(n= 2) ʫ ʦʩʥʦʚʥʦ (n=1) ʩʪʘʮʠʦʥʘʨʥʦ ʩʪʘˁʝ. ɼʨʫʛʠ ʬʦʪʦʥ ʥʘʩʪʘʿʝ ʧʨʠ ʧʨʝʣʘʟʫ ʝʣʝʢʪʨʦʥʘ ʠʟ ʪʨʝ˂ʝʛ ʫ ʧʨʚʦ 

ʧʦʙʫʹʝʥʦ ʩʪʘˁʝ. ʂʦʣʠʯʥʠʢ ʪʘʣʘʩʥʠʭ ʜʫʞʠʥʘ ʧʨʚʦʛ ʠ ʜʨʫʛʦʛ ʬʦʪʦʥʘ ʿʝ: 

 

97. ʇʨʠ ʦʩʚʝʪˀʘʚʘˁʫ ʤʝʪʘʣʥʝ ʧʦʚʨʰʠ ʬʦʪʦʢʘʪʦʜʝ ʤʦʥʦʭʨʦʤʘʪʩʢʦʤ ʩʚʝʪʣʦʰ˂ʫ ʜʦʣʘʟʠ ʜʦ ʝʤʠʩʠʿʝ 

ʝʣʝʢʪʨʦʥʘ. ʂʘʜʘ ʩʝ ʬʨʝʢʚʝʥʮʠʿʘ ʩʚʝʪʣʦʩʪʠ ʫʚʝ˂ʘ ʜʚʘ ʧʫʪʘ, ʤʘʢʩʠʤʘʣʥʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʝ ʝʤʠʪʦʚʘʥʠʭ 

ʝʣʝʢʪʨʦʥʘ ˂ʝ ʩʝ: 

ʘ) ʧʦʚʝ˂ʘʪʠ ʜʚʘ ʧʫʪʘ 

ʙ) ʧʦʚʝ˂ʘʪʠ ʤʘˁʝ ʦʜ ʜʚʘ ʧʫʪʘ 

ʚ) ʧʦʚʝ˂ʘʪʠ ʚʠʰʝ ʦʜ ʜʚʘ ʧʫʪʘ 

ʛ) ʥʝ˂ʝ ʩʝ ʤʝˁʘʪʠ 

ʜ) ʥʠʿʝʜʘʥ ʦʜʛʦʚʦʨ ʧʦʜ ʘ), ʙ), ʚ) ʠ ʛ) ʥʠʿʝ ʪʘʯʘʥ 

 

98. ʇʨʠ ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʤ ʝʬʝʢʪʫ ʤʘʢʩʠʤʘʣʥʘ ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ ʝʣʝʢʪʨʦʥʘ ʟʘʚʠʩʠ ʦʜ: 

ʘ) ʬʨʝʢʚʝʥʮʠʿʝ ʫʧʘʜʥʝ ʩʚʝʪʣʦʩʪʠ ʠ ʚʨʩʪʝ ʤʘʪʝʨʠʿʘʣʘ 



ʙ) ʠʥʪʝʥʟʠʪʝʪʘ ʫʧʘʜʥʝ ʩʚʝʪʣʦʩʪʠ ʠ ʚʨʩʪʝ ʤʘʪʝʨʠʿʘʣʘ ʢʘʪʦʜʝ 

ʚ) ʙʨʦʿʘ ʫʧʘʜʥʠʭ ʬʦʪʦʥʘ ʫ ʿʝʜʠʥʠʮʠ ʚʨʝʤʝʥʘ 

ʛ) ʬʣʫʢʩʘ ʫʧʘʜʥʝ ʩʚʝʪʣʦʩʪʠ ʠ ʚʨʩʪʝ ʦʩʚʝʪˀʝʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʜ) ʥʘʧʦʥʘ ʠʟʤʝʹʫ ʘʥʦʜʝ ʠ ʢʘʪʦʜʝ 

 

99. ɼʚʘ ʬʦʪʦʥʘ ʩʝ ʢʨʝ˂ʫ ʿʝʜʘʥ ʧʨʝʤʘ ʜʨʫʛʦʤ (c ʿʝ ʙʨʟʠʥʘ ʩʚʝʪʣʦʩʪʠ ʫ ʚʘʢʫʫʤʫ). ɹʨʟʠʥʘ ʿʝʜʥʦʛ ʬʦʪʦʥʘ ʫ 

ʦʜʥʦʩʫ ʥʘ ʜʨʫʛʠ ʿʝ: 

 

100. ʇʨʠ ʙʝʪʘ ʨʘʩʧʘʜʫ ʩʝ ʘʪʦʤʩʢʠ ʤʘʩʝʥʠ ʙʨʦʿ ʿʝʟʛʨʘ: 

ʘ) ʧʦʚʝ˂ʘ ʟʘ ʿʝʜʘʥ 

ʙ) ʩʤʘˁʠ ʟʘ ʿʝʜʘʥ 

ʚ) ʥʝ ʤʝˁʘ 

ʛ) ʧʦʚʝ˂ʘ ʟʘ ʜʚʘ 

ʜ) ʧʦʚʝ˂ʘ ʟʘ ʯʝʪʠʨʠ 

 

101. ʅʝʨʝʣʘʪʠʚʠʩʪʠʯʢʠ ʝʣʝʢʪʨʦʥ ʩʝ ʢʨʝ˂ʝ ʫʥʠʬʦʨʤʥʦʤ ʙʨʟʠʥʦʤ ʠʥʪʝʥʟʠʪʝʪʘ v (v <<c), ʛʜʝ je cʠʥʪʝʥʟʠʪʝʪ 

ʧʨʦʩʪʠʨʘˁʘ ʙʨʟʠʥʝ ʩʚʝʪʣʦʩʪʠ ʫ ʚʘʢʫʫʤʫ. ʌʘʟʥʘ ʙʨʟʠʥʘ ɼʝʙʨʦˀʝʚʠʭ ʪʘʣʘʩʘ ʧʨʠʜʨʫʞʝʥʠʭ ʦʚʦʤ ʝʣʝʢʪʨʦʥʫ 

ʿʝv1. ʆʜʥʦʩv1/v ʿʝ: 

 

102. ʇʨʠ ʧʨʦʣʘʩʢʫ ʢʨʦʟ ʦʧʪʠʯʢʫ ʧʨʠʟʤʫ ʥʘʿʚʠʰʝ ʩʢʨʝ˂ʝ ʩʚʝʪʣʦʩʪ: 

ʘ)ʧʣʘʚʝ ʙʦʿʝ 

ʙ) ʟʝʣʝʥʝ ʙʦʿʝ 

ʚ) ʮʨʚʝʥʝ ʙʦʿʝ 

ʛ) ʞʫʪʝ ʙʦʿʝ 

 

103. ʀʟʨʘʯʫʥʘʪʠ ʤʘʢʩʠʤʘʣʥʫ ʙʨʟʠʥʫ ʬʦʪʦʝʣʝʢʪʨʦʥʘ ʠʟʙʘʯʝʥʠʭ ʩʘ ʧʦʚʨʰʠʥʝ ʩʨʝʙʨʘg-ʟʨʘʯʝˁʝʤ ʪʘʣʘʩʥʝ 
ʜʫʞʠʥʝ 2,47 pm. ʀʟʣʘʟʥʠ ʨʘʜ ʟʘ ʩʨʝʙʨʦ ʿʝ 4,7 eV(m0=ωȟρϽρπ  kg, h=φȟφςϽρπ  Js). 

 

104. ʋ ʣʘʙʦʨʘʪʦʨʠʿʩʢʦʤ ʩʠʩʪʝʤʫ ʩʝ ʢʨʝ˂ʝ ʰʪʘʧ ʙʨʟʠʥʦʤ 0,88c ʫʩʤʝʨʝʥʦʤ ʜʫʞ x-ʦʩʝ. ʋ ʪʦʤ ʩʠʩʪʝʤʫ 

ʜʫʞʠʥʘ ʰʪʘʧʘ ʿʝ 10 m, ʘ ʫʛʘʦ ʢʦʿʠ ʦʥ ʟʘʢʣʘʧʘ ʩʘ x-ʦʩʦʤ 30Á. ʆʜʨʝʜʠʪʠ ʩʦʧʩʪʚʝʥʫ ʜʫʞʠʥʫ ʰʪʘʧʘ ʠ ʫʛʘʦ 

ʢʦʿʠ ʦʥ ʟʘʢʣʘʧʘ ʩʘ x-ʦʩʦʤ ʫ ʩʦʧʩʪʚʝʥʦʤ ʨʝʬʝʨʝʥʪʥʦʤ ʩʠʩʪʝʤʫ. 

ʆʜʛʦʚʦʨ: ʘ) ; ʙ) ; ʮ) ; ʜ) . 

 

105. ʂʦʣʠʢʘ ʩʝ ʝʥʝʨʛʠʿʘ ʦʩʣʦʙʦʜʠ ʧʨʠ ʦʙʨʘʟʦʚʘˁʫ 1 kg He4 ʦʜ ʩʣʦʙʦʜʥʠʭ ʧʨʦʪʦʥʘ ʠ ʥʝʫʪʨʦʥʘ? ʄʘʩʘ 

ʧʨʦʪʦʥʘ ʿʝ 1,007276u, ʥʝʫʪʨʦʥʘ 1,008665 u, ʘ ʿʝʟʛʨʘ He4 4,001507 u. 

 

106. ʂʘʜʘ ʙʠ ʩʝ ʫ ʿʝʟʛʨʫ ʩʚʠ ʧʨʦʪʦʥʠ ʟʘʤʝʥʠʣʠ ʥʝʫʪʨʦʥʠʤʘ ʠ ʦʙʨʘʪʥʦ ʜʦʙʠʣʦ ʙʠ ʩʝ ʿʝʟʛʨʦ: 

ʘ)Ὄ 

ʙ)ὌὩ 
ʚ)ὌὩ 
ʛ)Ὄ 

 

107. ʅʫʢʣʝʦʥʠ ʩʫ: 

ʘ) ʝʣʝʢʪʨʦʥ ʠ ʧʦʟʠʪʨʦʥ 

ʙ) ʢʚʘʨʢʦʚʠ ʠ ʣʝʧʪʦʥʠ 

ʚ) ʧʨʦʪʦʥ ʠ ʥʝʫʪʨʦʥ 

ʛ) ʩʚʝ ʝʣʝʤʝʥʪʘʨʥʝ ʯʝʩʪʠʮʝ. 

 

108. ʇʦ ɹʦʨʦʚʦʤ ʤʦʜʝʣʫ ʘʪʦʤʘ ʚʦʜʦʥʠʢʘ ʝʣʝʢʪʨʦʥ ʢʨʫʞʠ ʦʢʦ ʧʨʦʪʦʥʘ ʧʦ ʢʨʫʛʫ ʧʦʣʫʧʨʝʯʥʠʢʘπȟυϽρπ  

m. ɹʨʟʠʥʘ ʝʣʝʢʪʨʦʥʘ ʿʝ (e = ρȟφϽρπ  #, me = ωȟρϽρπ  kg ʠ ωϽρπ Nm/C2): 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈɽʐɽɳɸ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈɽʐɽɳɸ 

ʆʉʅʆɺʅɽ ʐʂʆʃɽ 

7. ʈɸɿʈɽɼ 

 
1. ɼʫʙʠʥʘ ʙʫʥʘʨʘ ʿʝ h=v0t+gt2/2=51m. ɹʨʟʠʥʘ ʢʘʤʝʥʘ ʧʨʠ ʫʜʘʨʫ ʿʝ v=v0+gt=32m/s. ʊʦ ʟʥʘʯʠ ʜʘ ʿʝ ʙʨʟʠʥʘ 

ʟʚʫʢʘ u=10,5v=336m/s. ɺʨʝʤʝ ʢʨʝʪʘˁʘ ʟʚʫʢʘ ʿʝ t'=h/u=0,15s. 

 



2. ʂʘʜʘ ʩʝ ʥʘʮʨʪʘ ʮʨʪʝʞ ʢʨʝʪʘˁʘ ʪʝʣʘ ʜʫʞ ʩʪʨʤʝ ʨʘʚʥʠ ʫʦʯʘʚʘ ʩʝ ʜʘ ʿʝʜʠʥʦ ʰʪʦ ʫʩʣʦʚˀʘʚʘ ʢʨʝʪʘˁʝ ʪʝʣʘ 

ʿʝ ʢʦʤʧʦʥʝʥʪʘ ˁʝʛʦʚʝ ʪʝʞʠʥʝ ʜʫʞ ʩʤʝʨʘ ʢʨʝʪʘˁʘ (mg)s. ʀʟ ʿʝʜʥʘʯʠʥʝ ʜʠʥʘʤʠʢʝ ʩʣʝʜʠ ʜʘ ʿʝ ma=(mg)s [1]. 

ʅʘ ʮʨʪʝʞʫ ʩʝ ʫʦʯʘʚʘ, ʠʟ ʩʣʠʯʥʦʩʪʠ ʪʨʫʦʛʣʦʚʘ, ʦʜʥʦʩ h/s=(mg)s/mg [2]. ʀʟʨʘʞʘʚʘˁʝʤ ʩʝ ʜʦʙʠʿʘ ʜʘ ʿʝ 

(mg)s=mgh/s [3]. ɿʘʤʝʥʦʤ [3] ʫ [1] ʩʝ ʜʦʙʠʿʘ ʚʨʝʜʥʦʩʪ ʫʙʨʟʘˁʘ ʪʝʣʘ a=hg/s=25m/s2 . 

 

3. ʌʦʨʤʫʣʘ ʟʘ ʠʟʨʘʯʫʥʘʚʘˁʝ ʩʨʝʜˁʝ ʙʨʟʠʥʝ ʿʝ vsr=su/tu[1]. ʫʢʫʧʘʥ ʧʫʪ ʿʝsu=2s[2](ʦʜʣʘʟʘʢ ʠ ʧʦʚʨʘʪʘʢ) a 

ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʢʨʝʪʘˁʘ ʿʝtu=t1+t2+t3+t4[3]. 

ʇʫʪ ʫ ʦʜʣʘʩʢʫ ʿʝ s=v1t1+v2t1 [4], ʦʜʘʢʣʝ ʩʝ ʤʦʞʝ ʠʟʚʝʩʪʠ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʟʘ ʢʦʿʠ ʩʝ ʧʨʝʹʝ ʧʨʚʠ ʜʝʦ 

ʧʫʪʘ, ʫ ʦʜʣʘʩʢʫ, t1=s/(v1+v2) [5]. ʇʦʰʪʦ ʿʝ ʜʨʫʛʠ ʜʝʦ ʧʫʪʘ ʧʨʝʹʝʥ ʟʘ ʿʝʜʥʘʢ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣt1=t2, 

ʫʢʫʧʘʥ ʚʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʟʘ ʢʦʿʝ ʿʝ ʧʨʝʹʝʥ ʧʫʪ ʫ ʦʜʣʘʩʢʫ ʿʝ 2t1=2[s/(v1+v2)] [6]. 

ɺʨʝʤʝʥʩʢʠ ʠʥʪʝʨʚʘʣ ʟʘ ʢʦʿʠ ʩʝ ʧʨʝʹʝ ʧʨʚʘ ʧʦʣʦʚʠʥʘ ʧʫʪʘ, ʫ ʧʦʚʨʘʪʢʫ, ʿʝ t2=(s/2)/v3=s/2v3 [7], ʘ ʚʨʝʤʝʥʩʢʠ 

ʠʥʪʝʨʚʘʣ ʟʘ ʢʦʿʠ ʩʝ ʧʨʝʹʝ ʜʨʫʛʘ ʧʦʣʦʚʠʥʘ ʧʫʪʘ, ʫ ʧʦʚʨʘʪʫ, ʿʝ t3=(s/2)/v4=s/2v4 [8]. ɿʘʤʝʥʦʤ ʠʟʨʘʟʘ [6], [7] 

ʠ [8] ʫ [3], ʘ ʟʘʪʠʤ [2] ʠ [3] ʫ [1] ʩʝ ʜʦʙʠʿʘ ʠʟʨʘʟ ʠ ʚʨʝʜʥʦʩʪ ʟʘ ʩʨʝʜˁʫ ʙʨʟʠʥʫ: vsr=2s/[2s/(v1+v2) + s/2v3 +  

s/2v4]=45km/h. 

 

4. a) ʫʙʨʟʘˁʝ, ʙ) ʙʨʟʠʥʘ  

 

5.ʛ)ʙʨʟʠʥʝ 

 

6. ʙ) m·s-1/h, ʚ) cm·h-1/s, ʛ) kmĿh-1/min  

 

7.ʙ)˅ʫʣ 

 

8.ʙ) 

 

9.ʇʨʝʹʝʥ ʧʫʪ ʿʝ S=v0t+at2/2, ʦʜʘʢʣʝ ʿʝ ʫʙʨʟʘˁʝ a=2(S-v0t)/t
2. ʀʟ ʫʩʣʦʚʘ ʟʘʜʘʪʢʘ ʠʤʘʤʦ ʜʘ ʿʝ vn=nv0, ʠ 

ʟʥʘʤʦ ʜʘ ʿʝ ʫʙʨʟʘˁʝ a=(vn-v0)/t. ʂʦʤʙʠʥʘʮʠʿʦʤ ʧʦʩʣʝʜˁʘ ʜʚʘ ʦʙʨʘʩʮʘ ʜʦʙʠʿʘ ʩʝ ʜʘ ʿʝ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ 

v0=at/(n-1). ʉʤʝʥʦʤ v0 ʫ ʦʙʨʘʟʘʮ ʟʘ ʫʙʨʟʘˁʝ ʜʦʙʠʿʘ ʩʝ a=2S(n-1)/[t2(n+1)] . 

 

10. ɺʘʛʦʥ ʫ ʪʨʝʥʫʪʢʫ ʦʜʚʘʿʘˁʘ ʠʤʘ ʙʨʟʠʥʫ ʢʦʤʧʦʟʠʮʠʿʝ ʚʦʟʘ ʠ ʪʦ ʿʝ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ ʚʘʛʦʥʘ v0. ɺʘʛʦʥ 

ʥʘʢʦʥ ʦʜʚʘʿʘˁʘ ʫʩʧʦʨʘʚʘ ʧʦʜ ʜʝʿʩʪʚʦʤ ʩʠʣʝ ʪʨʝˁʘ:ma=Ftr  [1], Ftr=ɛN [2],N=mg [3], oʜʘʢʣʝ ʩʣʝʜʠ ʜʘ ʿʝ: 

Ftr=ɛmg [4], ʠ ʟʘʤʝʥʦʤ [1] ʫ [4] ʩʝ ʜʦʙʠʿʘ ʜʘ ʿʝ a=ɛg [5]. ʂʘʜʘ ʩʝ ʢʠʥʝʤʘʪʠʯʢʠ ʧʦʩʤʘʪʨʘ ʢʨʝʪʘˁʝ 

ʚʘʛʦʥʘ:v=v0-at [6], ʦʜʘʢʣʝ ʩʣʝʜʠ ʜʘ ʿʝ:v0=at [7] ʠv2=v0
2-2as [8], ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ v0

2=2as [9]. ɿʘʤʝʥʦʤ 

ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ ʠʟ ʧʨʚʝ ʢʠʥʝʤʘʪʠʯʢʝ ʿʝʜʥʘʯʠʥʝ [7] ʫ ʜʨʫʛʫ [9] ʩʝ ʜʦʙʠʿʘ ʜʘ ʿʝ ʫʙʨʟʘˁʝ (ʫʩʧʦʨʝˁʝ) ʚʘʛʦʥʘ 

a=2s/t2=0,1m/s2. ɿʘʤʝʥʦʤ ʚʨʝʜʥʦʩʪʠ ʟʘ ʫʙʨʟʘˁʝ ʫ ʿʝʜʥʘʯʠʥʫ ʟʘ ʧʦʯʝʪʥʫ ʙʨʟʠʥʫ [7] ʩʝ ʜʦʙʠʿʘ ʜʘ ʿʝ 

v0=2m/s.ɿʘʤʝʥʦʤ ʚʨʝʜʥʦʩʪʠ ʟʘ ʫʙʨʟʘˁʝ ʫ ʜʠʥʘʤʠʯʢʫ ʿʝʜʥʘʯʠʥʫ ʟʘ ʫʙʨʟʘˁʝ [5] ʩʝ ʜʦʙʠʿʘ ʜʘ ʿʝ 

ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ɛ=0,01. ʅʘ ʢʨʘʿʫ ʟʘʤʝʥʦʤ ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʫ [4] ʜʦʙʠʿʘ ʩʝ ʜʘ ʿʝʠʥʪʝʥʟʠʪʝʪ ʩʠʣʝ 

ʪʨʝˁʘ Ftr=103N. 

 

11. ʅʝʢʘ ʿʝ t1 ʚʨʝʤʝ ʪʨʘʿʘˁʘ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘ ʧʘʜʦʙʨʘʥʮʘ. ɹʨʟʠʥʘ ʧʘʜʦʙʨʘʥʮʘ ʫ ʪʨʝʥʫʪʢʫ ʦʪʚʘʨʘˁʘ 

ʧʘʜʦʙʨʘʥʘ ʿʝ v0=gt1=30m/s. ʂʘʢʦ ʩʝ ʧʘʜʦʙʨʘʥʘʮ ʥʘʢʦʥ ʦʪʚʘʨʘˁʘ ʧʘʜʦʙʨʘʥʘ ʢʨʝʪʘʦ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ, 

ʙʨʟʠʥʘ ʧʘʜʦʙʨʘʥʮʘ ʧʨʝ ʜʦʜʠʨʘ ʩʘ ʧʦʜʣʦʛʦʤ jev=v0-at2 . ʆʜʘʪʣʝ ʩʣʝʜʠ ʜʘ ʿʝ ʚʨʝʤʝ ʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ 

ʧʘʜʦʙʨʘʥʮʘ t2=(v0-v)/a=9,33s. ʋʢʫʧʥʦ ʚʨʝʤʝ ʢʨʝʪʘˁʘ ʧʘʜʦʙʨʘʥʮʘ ʿʝ t=t1+t2=12,33s , ʘ ʚʠʩʠʥʘ ʩʘ ʢʦʿʝ ʿʝ 

ʩʢʦʯʠʦ ʠʟʥʦʩʠ h=h1+h2=gt1
2/2+(v0

2-v2)/2a=194,33m. 

 

12. ʘ) ʫʙʨʟʘˁʝ . 

 

13. ʙ) ʫʙʨʟʘˁʝ ʪʝʣʘ ʥʝʧʨʦʤʝˁʠʚʦ 

 

14. ʙ) ʚʝ˂ʠ ʧʫʪ ˂ʝ ʧʨʝ˂ʠ ʢʫʛʣʘ ɹ 



 

15. ʙ)F1 ï ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ, F2 - ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ 

 

16. ʚ) ʿʝʜʥʘʢʘ ʩʠʣʠ ʢʦʿʫ ʧʦʢʘʟʫʿʝ ʜʠʥʘʤʦʤʝʪʘʨ ʥʘ ʩʣʠʮʠ ʙ 

 

17.ɹʨʟʠʥʘ ʬʦʪʦʘʧʘʨʘʪʘ ʥʝʧʦʩʨʝʜʥʦ ʧʨʝ ʫʜʘʨʘ ʦ ʪʣʦ ˂ʝ ʙʠʪʠ: s

m
ghv 46,772==

.ɺʨʝʤʝ ʧʘʜʘ ʬʦʪʦʘʧʘʨʘʪʘ 

ʿʝ: s
g

v
t 75,7== .ʀʟʧʨʝʪʭʦʜʥʦʛ ʩʣʝʜʠ ʜʘ ˂ʝ ʧʨʝʹʝʥʠ ʧʫʪ ʫ ʧʦʩʣʝʜˁʦʿ ʩʝʢʫʥʜʠ ʙʠʪʠ: 

()()
m

tgggttggt
h 46,72

2
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22

2

2

1

2

22

=
-
=-=
-
-=D  

 

 

18.ʇʨʚʫ ʪʨʝ˂ʠʥʫ  ʧʫʪʘ ʪʝʣʦ ʧʨʝʣʘʟʠ ʟʘ ʚʨʝʤʝ )3/( 11 vst = . ʅʘ ʜʨʫʛʦʤ ʜʝʣʫ ʧʫʪʘ ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʿʝ 

2/)( 212 vvvs += . ɼʨʫʛʠ ʜʝʦ ʧʫʪʘ ʪʝʣʦ ʧʨʝʣʘʟʠ ʟʘ ʚʨʝʤʝ )](3/[2)3/( 2122 vvsvst s +== . ʅʘʪʨʝ˂ʝʤ ʜʝʣʫ ʧʫʪʘ 

ʩʨʝʜˁʘ ʙʨʟʠʥʘ ʿʝ 2/23 vv s= , ʘ ʧʦʪʨʝʙʥʦ ʚʨʝʤʝ ʜʘ ʩʝ ʧʨʝʹʝ ʿʝ )3/(2)3/( 233 vsvst s== . ʊʨʘʞʝʥʘ ʩʨʝʜˁʘ 

ʙʨʟʠʥʘ ʥʘ ʮʝʣʦʤ ʧʫʪʫ ʿʝ sm
vvvvttt

s
vsr /95,24

/2)/(2/1

3

2211321

=
+++

=
++
= . 

 

 

19. ʆʙʝʣʝʞʠʤʦ ʤʘʩʫ ʜʝʚʦʿʯʠʮʝ ʩʘ 1m  ʠ ʤʘʩʫ ʩʘʥʢʠ ʩʘ 2m . ʅʝʢʘ ʿʝ F ʩʠʣʘ ʢʦʿʦʤ ʜʝʚʦʿʯʠʮʘ ʧʨʠʚʣʘʯʠ 

ʩʘʥʢʝ. ʊʘʜʘ ʥʘ ʦʩʥʦʚʫII  ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ ʩʣʝʜʠ ʜʘ ʿʝ ʫʙʨʟʘˁʝ ʩʘʥʢʠ 
2

22 /62,0/ smmFa == . ʅʘ 

ʦʩʥʦʚʫ ʟʘʢʦʥʘ ʘʢʮʠʿʝ ʠ ʨʝʘʢʮʠʿʝ ʩʣʝʜʠ ʜʘ ʿʝ ʠʥʪʝʥʟʠʪʝʪ ʩʠʣʝ  ʢʦʿʦʤ ʩʘʥʢʝ ʜʝʣʫʿʫ ʥʘ ʜʝʚʦʿʯʠʮʫ ʪʘʢʦʹʝ 

ʿʝʜʥʘʢ F . ʋʙʨʟʘˁʝ ʜʝʚʦʿʯʠʮʝ ʿʝ 211 /13,0/ smmFa == . ʅʝʢʘ ʿʝ ʨʘʩʪʦʿʘˁʝ ʜʝʚʦʿʯʠʮʝ ʠ ʩʘʥʢʠ ʫ 

ʧʦʯʝʪʥʦʤ ʪʨʝʥʫʪʢʫ ʙʠʣʦ d. ɼʘʢʣʝ dtata =+ 2/2/ 2

2

2

1 . ɺʨʝʤʝ ʢʦʿʝ ʧʨʦʪʝʢʥʝ ʜʦ ʪʨʝʥʫʪʢʘ ʩʫʩʨʝʪʘ 

ʜʝʚʦʿʯʠʮʝ ʠ ʩʘʥʢʠ ʿʝ saadt 33,6)/(2 21 =+= . 

 

 

20. ʛ) v = v0 ï gt-ʌʦʨʤʫʣʘ ʟʘ ʭʠʪʘʮ ʥʘʚʠʰʝ 

ʘ) v = v0 ï at - ʆʧʰʪʘ ʬʦʨʤʫʣʘ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʫʩʧʦʨʝʥʦ ʢʨʝʪʘˁʝ 

ʚ) v = v0 + at - ʆʧʰʪʘ ʬʦʨʤʫʣʘ ʟʘ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʘʟʘʥʦ ʢʨʝʪʘˁʝ 

 

21. ʙ) a = constʠ v Í const 

 

22. ʙ) ʘ/2 

 



23. ʉʘ ʛʨʘʬʠʢʘ ʩʝ ʚʠʜʠ ʜʘ ʿʝ ʙʨʟʠʥʘ ʥʘʢʦʥ s101=t ʠʟʥʦʩʠ 

m/s201=v , ʧʘ ʿʝ ʫʙʨʟʘˁʝ ʪʝʣʘ 
2

1

1
1 m/s2==

t

v
a , ʧʨʦʫʟʨʦʢʦʚʘʥʦ 

ʩʠʣʦʤ 
1

1
11

t

v
mmaF == , ʧʘ ʿʝ N2.01=F . ɿʘ ʪʦ ʚʨʝʤʝ ʪʝʣʦ ʧʨʝʹʝ ʧʫʪ 

11
2
111

2

1

2

1
tvtas == , m1001=s . ʅʘʨʝʜʥʠʭ s102 =t  ʪʝʣʦ ʩʝ ʢʨʝ˂ʝ 

ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ 12 vv = , ʥʘ ˁʝʛʘ ʥʝ ʜʝʣʫʿʝ ʩʠʣʘ 02 =F  ʘ ʧʨʝʣʘʟʠ ʧʫʪ 222 tvs = , m2002=s . ɿʘ ʪʨʝ˂ʠ 

ʜʝʦ ʧʫʪʘ ʚʘʞʠ m/s103=v , 3323 tavv +=  ʧʘ ʿʝ 
3

23
3

t

vv
a

-
= , 

2
3 m/s1-=a , 33 maF = , N1.03 -=F . 

2
33323

2

1
tatvs += , m1503=s . ʉʨʝʜˁʘ ʙʨʟʠʥʘ ʿʝ 

321

321

ttt

sss
vsr

++

++
= , m/s15=srv . 

 

 

24. 1) ɼʨʫʛʠ ɳʫʪʥʦʚ ʟʘʢʦʥ ʟʘ ʩʠʩʪʝʤ ʜʚʘ ʪʝʣʘ ʛʣʘʩʠ ammgmF )( 212 +=- , ʘ ʟʘ ʪʝʣʦ 1 ʿʝ amTF 1=- . 

ʆʜʘʚʜʝ ʩʝ ʤʦʛʫ ʦʜʨʝʜʠʪʠ ʫʙʨʟʘˁʝ ʪʝʣʘ ʠ ʩʠʣʘ ʟʘʪʝʟʘˁʘ 
21

2

mm

gmF
a

+

-
=

21

2
11

mm

gmF
mFamFT
+

-
-=-=

N.2713=T . 

2) ʅʘʢʦʥ ʧʨʝʹʝʥʦʛ ʧʫʪʘ  ʦʜ ʧʦʯʝʪʢʘ ʢʨʝʪʘˁʘ ʙʨʟʠʥʘ ʪʝʣʘ ˂ʝ ʙʠʪʠ asv 2= . ʉʨʝʜˁʘ ʙʨʟʠʥʘ ʢʦʜ 

ʨʘʚʦʤʝʨʥʦ ʫʙʨʟʘʥʦʛ ʢʨʝʪʘˁʘ ʿʝ ʿʝʜʥʘʢʘ ʘʨʠʪʤʝʪʠʯʢʦʿ ʩʨʝʜʠʥʠ ʧʦʯʝʪʥʝ ʠ ʢʨʘʿˁʝ, ʪʿ. 

22

2

2

0 asasv
v ==
+
=sr , s

m
.sr 5880=v . 

 

25.ʈʘʚʥʦʪʝʞʘ ʩʠʩʪʝʤʘ ʿʝ ʫʩʧʦʩʪʘʚˀʝʥʘ (ʧʦʩʤʘʪʨʘʿʫ˂ʠ ʚʝʨʪʠʢʘʣʥʝ ʢʦʤʧʦʥʝʥʪʝ ʚʝʢʪʦʨʘ) ʟʘ: 

NmgTmg
TT

9,4
22

==Ý=+ . 

 

26. ʙ) ɺʝ˂ʘ ʢʦʜ ʢʫʛʣʝ ʦʜ ʘʣʫʤʠʥʠʿʫʤʘ. 

 

27. ʙ) ʋ ʧʦʣʦʞʘʿʫ ɺ. 

 

28. ʛ) ʈʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ. 

 

29. ʉʘ ʩʣʠʢʝ ʩʝ ʚʠʜʠ ʜʘ ˂ʝ ʥʘʢʦʥ s160 =t  ʦʙʘ ʪʝʣʘ ʠʤʘʪʠ ʠʩʪʫ ʙʨʟʠʥʫ a1t0 = a2(t0 ï tx), ʦʜʥʦʩʥʦ         a1/a2 

= (t0 ï tx)/t0. ʋ ʤʦʤʝʥʪʫ ʩʫʩʨʝʪʘ ʪʝʣʘ ʩʫ ʧʨʝʰʣʘ ʿʝʜʥʘʢʝ ʧʫʪʝʚʝ ὥὸ  ὥ ὸ ὸ . ʆʜʘʪʝʣʝ 

ʩʣʝʜʠ ʜʘ ʿʝ ὸ ὸ ὸ ὸὸ ὸ , ʦʜʥʦʩʥʦ ὸ ὸ ς χÓ. 

 

30. ɱʝʜʥʘʯʠʥʘ ʟʘ ʩʨʝʜˁʫ ʙʨʟʠʥʫ ʥʘ ʫʢʫʧʥʦʤ ʧʫʪʫ ʿʝ ὺ . ɿʥʘʤʦ ʜʘ ʿʝ ὸ , ὸ ,   ὸ

,  ὸ ȟί ί ίʠ  (ʠʟ ʩʘʟʥʘˁʘ ʜʘ ʿʝt1 = t2). ɿʘʤʝʥʦʤ ʚʨʝʜʥʦʩʪʠ ʩʝ ʜʦʙʠʿʘ ʜʘ ʿʝ 

ὺ . ɼʘˀʠʤ ʟʘʤʝʥʘʤʘs1ʠ s2 ʠ ʩʢʨʘ˂ʠʚʘˁʝʤ ʧʫʪʘ ʫ ʠʤʝʥʠʦʮʫ ʠ ʙʨʦʿʠʦʮʫ ʜʦʙʠʿʘ ʩʝ ὺ

τυ ËÍȾÈ. 

 

31. ʉʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʪʝʣʘ ʜʫʞ ʧʨʘʚʮʘ ˁʠʭʦʚʦʛʢʨʝʪʘˁʘ ʦʟʥʘʯʝʥʝ ʩʫ ʥʘ ʩʣʠʮʠ. ɱʝʜʥʘʯʠʥʝ ʢʨʝʪʘˁʘ ʟʘ 

ʩʚʘʯʝʪʠʨʠ ʪʝʣʘ ʩʫm1a1 = T1 ï T2, m2a2 = T2 ï T3, m3a3 = T3, m4a4 = m4g ï T1. ʇʦʰʪʦ ʩʫʥʠʪʠ ʥʝʨʘʩʪʝʛˀʠʚʝa1 



= a2 = a3 = a4 = a.ʉʘʙʠʨʘˁʠʤ ʩʚʝ ʯʝʪʠʨʠʿʝʜʥʘʯʠʥʝ ʜʦʙʠʿʘʤʦ ʫʙʨʟʘˁʝὥ , ʘ ʟʘ ʠʥʪʝʥʟʠʪʝʪʝ 

ʩʠʣʘ ʜʦʙʠʿʘʤʦ Ὕ ά ά ά ὥ, Ὕ ά ά ὥ ʠὝ ά ὥ. 
 

32. ʙ) 

 

33. ʘ) ï 10. ʜʦ 16. ʩʝʢʫʥʜʝ  

ʙ) ï ʋʙʨʟʘʥʦ 

ʚ) ï ʋʩʧʦʨʝʥʦ 

ʛ) ï 15m/s, 22 ʩʝʢʫʥʜʝ 

 

34. ʘ) 

 

35. 1 m, 2 m/s 

 

36. 150 kg 

 

37. 1,8 h 

 

38. 3 m/s 

 

39. 5 m/s 

 

40. 768 kg/m3 

 

41. 0,2 s 

 

42. 9,9 m/s 

 

43. 1,6 s 

 

44. 2 m 

 

45. 18,75 kN 

46. 10 m/s 

 

47. 0,2 

 

48. 7 m 

 

49. 2273 kg/m3 

 

50. 25,86 s 

 

51. 6,25 m 

 

52. 0,36 s 

 

53. 1,5 

 

54.  

 

55. ʘ) ʧʦʚʝ˂ʘʚʘ 

ʙ) ʥʝ ʤʝˁʘ 

      ʚ) ʩʤʘˁʫʿʝ 

ʛ) ʧʦʚʝ˂ʘʚʘ, ʪʝʣʦ ʩʝ ʢʨʝ˂ʝ ʫʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ 



 

56. ʘ) H/3=g/2(t - ȹt)2; H= g/2 t2; t=2,37 s; H = 28 m 

      ʙ) v = gt = 23,7 m/s 

 

57. v1 = a1; t1= 50 s 

v1= v2; s2 = v2t2 = 1200 m 

v3 = 0 v3
2 = v2

2 - 2a2s3;a2= 0,5m/s2; v3 = v2 - a2t3; t3=20s 

vsr=(s1+s2+s3 )/(t1+t2+t3) = 8,16 m/s 

 

58. ʚ) 

 

59. s2= 2,89s1 

 

60. ʙ) 

 

61. a) m3a = m3g ï T2 

m2a = T2 - T1 - ɛm2g 

m1a = T1- ɛm1g 

FT1 = ɛm1g 

FT2 = ɛm2g 

(m3+m2+m1)a = m3g - ɛm2g - ɛm1g;a = 1,75 m/s2 

 

ʙ) Ftrmax= Ftr1+Ftr2= 12N 

Fg*= 1kgĀ10N/kg = 10N 

Fg*< Ftrmax Ÿ ʩʠʩʪʝʤ ʚʝʟʘʥʠʭ ʪʝʣʘ ˂ʝ ʤʠʨʦʚʘʪʠ 

 

62.    110,8 m 

 

63.    0,5 J 

 

64.   1,32 kg/m3 

 

65.    6 s 

 

66.   300 J 

 

67.   12,6 N 

 

68.   96 KN 

 

69.   25 J 

 

70.   ʧʦ ʧʨʘʚʮʫ ʠ ʩʫʧʨʦʪʥʦʛ ʩʤʝʨʘ ʦʜ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

 

71.   ʪʝʤʧʝʨʘʪʫʨʘ, ʨʘʜ, ʚʨʝʤʝ 

 

72.   1 N = 1 kgms-2 

 

73.   ʠʤʘ ʠʩʪʫ ʪʝʞʠʥʫ ʥʘ ʧʦʣʫ ʢʘʦ ʥʘ ʝʢʚʘʪʦʨʫ 

 

74.   400 ɱ 

 

75.   320 m 

 

76.   60 km/h 

 



77.   0,25 m 

 

78.   118,1 N 

 

79.   m, mol, cd   

 

80.   6 m/s 

 

81.   2 m/s 

 

82.   0,1 

 

83.   9,81 m/s2 

 

84.   10 % 

 

85.   4 s 

 

86.   5 kJ 

 

87.   0,25 s 

 

88.   1530º C 

 

89.   167 g 

 

90.   825 m/s 

 

91.   ʝʥʝʨʛʠʿʝ 

 

92.   N/kg 

 

93.   ʦʜ 0 ʜʦ +1 

 

94.   1 ɱ = 1 kgm2s-2 

 

95.   K, kg, mol 

 

96.   ʜʚʘ ʧʫʪʘ ʧʦʚʝ˂ʘ 

 

97.   50 ms 

 

98.   ʧʦʚʝ˂ʘ 4 ʧʫʪʘ 

 

99.   2 m/s ʠ 8 m/s 

 

100.   4 m/s2 

 

101.   15 t 

 

102.   593,5 m 

 

103.   6 m 

 

104.   ʩʘʤʦ ʫʙʨʟʘˁʝ 

 



105.   ʧʦʯʝʪʥʝ ʙʨʟʠʥʝ ʪʝʣʘ 

 

106.   ʢʦʝʬʠʮʠʿʝʥʪʘ ʪʨʝˁʘ ʠ ʩʠʣʝ ʥʦʨʤʘʣʥʦʛ ʧʨʠʪʠʩʢʘ ʪʝʣʘ ʥʘ ʧʦʜʣʦʛʫ 

 

107.   ʤʦʤʝʥʪ ʩʠʣʝ ʠ ʤʦʤʝʥʪ ʪʝʨʝʪʘ ʿʝʜʥʘʢʠ 

 

108.   ʢʦʥʩʪʘʥʪʥʫ ʤʝʭʘʥʠʯʢʫ ʝʥʝʨʛʠʿʫ 

 

109.   7,6 m/s 

 

110.   3,75 kN 

 

111.   240 N 

 

112.   5 m/s2 

 

113.   15 N 

 

114.   0,0125 s 

 

115.   2190 m 

 

116.   447 MJ 

 

117.   80 m 

 

118.   1,8 kW 

 

119.   ʩʠʣʘ 

 

120.   373 ʂ 

 

121.   618 N 

 

122.   T / 4 

 

123.   37,5ºC 

 

124.   ʤʘʩʘ, ʿʘʯʠʥʘ ʩʚʝʪʣʦʩʪʠ 

 

 
 
 

 

 

 

ʈɽʐɽɳɸ 

ʆʉʅʆɺʅɽ ʐʂʆʃɽ 

8. ʈɸɿʈɽɼ 

 
 

1. ɼʘʪʦ ʢʦʣʦ ʩʝ ʤʦʞʝ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʝʢʚʠʚʘʣʝʥʪʥʦʿ ʬʦʨʤʠ: 

ʀʟʨʘʯʫʥʘʚʘˁʝʤ ʚʨʝʜʥʦʩʪʠ ʧʘʨʘʣʝʣʥʝ ʚʝʟʝ ʦʪʧʦʨʘ ʠʟʤʝʹʫ ʪʘʯʘʢʘ ɸʉ 

ʠ Dɺ ʜʦʙʠʿʘ ʩʝ ʜʘ ʦʥʘ ʠʟʥʦʩʠ ʧʦrAC=r DB=0,5ɋ. ʀʟʨʘʯʫʥʘʚʘˁʝʤ 



ʨʝʜʥʝ ʚʝʟʝ ʠʟʤʝʹʫ ˁʠʭ ʜʦʙʠʿʘ ʩʝ ʜʘ ʿʝ ʫʢʫʧʘʥ ʦʪʧʦʨ ʛʦʨˁʝ ʛʨʘʥʝrAB=r AC+r DB=1ɋ.ʂʨʘʿˁʝ ʠʟʨʘʯʫˁʘʚʘˁʝ ʿʝ 

ʧʘʨʘʣʝʣʥʘ ʚʝʟʘ ʠʟʤʝʹʫ ʦʪʧʦʨʘ ʥʘ ʛʦʨˁʦʿ ʛʨʘʥʠ ʢʦʣʘ ʢʦʿʘ ʠʟʥʦʩʠ 1ɋ, ʠ ʜʦˁʦʿ ʛʨʘʥʠ ʢʦʣʘ ʢʦʿʘ ʠʟʥʦʩʠ 1ɋ, 

ʧʘ ʿʝ ʟʥʘʯʠ ʫʢʫʧʘʥ ʦʪʧʦʨ ʢʦʣʘ1/r=r AB+1/rABô, ʦʜʥʦʩʥʦ, r=r ABrABô/(rAB+r ABô)=0,5ɋ. 

 

2. ʉʠʣʝ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʝ, ʠʟʤʝʹʫ ʜʚʝ ʭʦʨʠʟʦʥʪʘʣʥʝ 

ʥʘʝʣʝʢʪʨʠʩʘʥʝ ʧʣʦʯʝ, ʩʫ ʨʘʩʧʦʨʝʹʝʥʝ ʢʘʦ ʥʘ ʩʣʠʮʠ 

ʀʤʘʤʦ ʜʘ ʿʝ ʛʨʘʚʠʪʘʮʠʦʥʘ ʩʠʣʘ F=mg. ʂʘʢʦ ʟʥʘʤʦ ʜʘ ʿʝ ʿʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛ 

ʧʦˀʘ ʢʦʿʘ ʜʝʣʫʿʫ ʠʟʤʝʹʫ ʜʚʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʥʘʝʣʝʢʪʨʠʩʘʥʝ 

ʧʣʦʯʝE=qUʠE=Fd, ʠʟʿʝʜʥʘʯʘʚʘˁʝʤ ʧʦ ɽ ʜʦʙʠʿʘ ʩʝ ʜʘ ʿʝ F=qU/d. ɼʘ ʙʠ 

ʩʠʩʪʝʤ ʙʠʦ ʫ ʨʘʚʥʦʞʠ ʝʣʝʢʪʨʠʯʥʘ ʠ ʛʨʘʚʠʪʘʮʠʦʥʘ ʩʠʣʘ ʢʦʿʝ ʜʝʣʫʿʫ ʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ 

ʿʝʜʥʘʢʦʛ ʠʥʪʝʥʟʠʪʝʪʘ mg=qU/d. ʀʟ ʩʚʝʛʘ ʥʘʚʝʜʝʥʦʛ ʩʣʝʜʠ ʜʘ ʿʝ q=mgd/U=0,125×10-14C. 

 

3. ʇʨʝʤʘ ʬʦʨʤʫʣʠ ʟʘ ʢʦʣʠʯʠʥʫ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʢʘʦ ʧʨʦʠʟʚʦʜʫ ʿʘʯʠʥʝ ʩʪʨʫʿʝʠ ʚʨʝʤʝʥʩʢʦʛ ʠʥʪʝʨʚʘʣʘ 

(q=I·t)ʢʨʦʟ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʧʨʦʚʦʜʥʠʢʘ ˂ʝ ʧʨʦʪʝ˂ʠʢʦʣʠʯʠʥʘ ʥʘʝʣʝʢʪʨʠʩʘˁʘ q=1200C. ʅʘʝʣʝʢʪʨʠʩʘˁʝ 

ʿʝʜʥʦʛ ʝʣʝʢʪʨʦʥʘ ʿʝ 1.6×10-19C. ʇʨʝʤʘ ʬʦʨʤʫʣʠ ʟʘ ʫʢʫʧʥʦ ʥʘʣʝʣʝʢʪʨʠʩʘˁʝ (q=N·e) je ʫʢʫʧʥʠ ʙʨʦʿ 

ʧʨʦʪʝʢʣʠʭ ʩʣʦʙʦʜʥʠʭ ʝʣʝʢʪʨʦʥʘ ʢʨʦʟ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʧʨʦʚʦʜʥʠʢʘN=7.5×1021. 

 

4. a) ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʧʦʟʠʪʠʚʥʦ 

 

5. ʙ) ʩʠʣʘ, ʙʨʟʠʥʘ, ʿ ʘʯʠʥʘ ʝʣʝʢʪʨʠʯʥʦʛ ʧʦˀʘ 

 

6. ʚ) ʪʝʩʣʘ 

 

7. ʘ) ʦʜ ʥʘʝʣʝʢʪʨʠʩʘˁʘ ʢʦʥʜʝʥʟʘʪʦʨʘ 

 

8. ʚ) ʤʦʛʫ ʙʠʪʠ ʠ ʧʨʠʚʣʘʯʥʝ ʠ ʦʜʙʦʿʥʝ 

 

9. ʉʘ ʮʨʪʝʞʘ ʩʝ ʤʦʞʝ ʚʠʜʝʪʠ, ʠ ʧʦʪʦʤ ʠʟʨʘʯʫʥʘʚʘˁʝʤ ʜʘ ʿʝ:N
b

qq
kF 270

2

12

2,1 == , 

ʠ N
a

qq
kF 270

2
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3,1 == ʚʠʜʠʤʦ ʜʘ ʿʝ ʧʦ ʠʥʪʝʥʟʠʪʝʪʫ 3,12,1 FF = .ʈʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ 

ʧʨʝʜʩʪʘʚˀʘ ʚʝʢʪʦʨʩʢʠ ʟʙʠʨ ʜʚʝ ʥʘʚʝʜʝʥʝ ʩʠʣʝ (ʰʪʦ ʩʝ ʚʠʜʠ ʥʘ ʮʨʪʝʞʫ) ʧʘ ʩʣʝʜʠ ʜʘ 

ʿʝ 3,12,1 FFFR += ,ʰʪʦ ʿʝ ʩʢʘʣʘʨʥʦ 3,1
2

2,1
2 FFFR += ʠ ʢʦʥʘʯʥʦ ʩʝ ʜʦʙʠʿʘ ʜʘ ʿʝ 

ʨʝʟʫʣʪʫʿʫ˂ʘ ʩʠʣʘ NFFR 227022,1 == . 

 

10. ɼʘʪʦ ʢʦʣʦ ʩʝ ʤʦʞʝ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʝʢʚʠʚʘʣʝʥʪʥʦʿ ʬʦʨʤʠ:  

 

ɹʘʪʝʨʠʿʝ ʯʠʿʝ ʩʫ ʝʣʝʢʪʨʦʤʦʪʦʨʥʝ ʩʠʣʝ ɽ1 ʠ ɽ2 ʩʫ ʧʘʨʘʣʝʣʥʦ ʚʝʟʘʥʝ, 

ʪʘʢʦ ʜʘ ʩʝ ʫʤʝʩʪʦ ˁʠʭ ʤʦʞʝ ʫʟʝʪʠ ʝʢʚʠʚʘʣʝʥʪʥʘ ʙʘʪʝʨʠʿʘ ɽô ʟʘ ʢʦʿʫ 

ʚʘʞʠ ʜʘ ʿʝ ɽô=ɽ1 ʠ ʦʪʧʦʨʘ 
2

1rre = . ʇʨʠʤʝʥʦʤ ɼʨʫʛʦʛ ʂʠʨʭʦʬʦʚʦʛ 

ʧʨʘʚʠʣʘ ʥʘ ʝʢʚʠʚʘʣʝʥʪʥʦ ʢʦʣʦ ʩʝ ʜʦʙʠʿʘ ʠʟʨʘʟ 

ö
÷

õ
æ
ç

å
+++=- err

R
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2
. ʆʜʘʪʣʝ ʩʣʝʜʠ ʢʘʜʘ ʩʝ ʠʟʨʘʟʠ ʿʘʯʠʥʘ 

ʩʪʨʫʿʝ ʢʦʿʘ ʧʨʦʣʘʟʠ ʢʨʦʟ ʢʦʣʦ (ɽ3), ʠ ʢʘʜʘ ʩʝ ʟʘʤʝʥʝ ʚʨʝʜʥʦʩʪʠ, ʜʘ ʿʝ I=1A. ʅʘʧʦʥ ʠʟʤʝʹʫ ʪʘʯʘʢʘ ɸ ʠ ɹ ʿʝ 

UAB=E1-Ire=9V. ʂʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʢʦʿʘ ʩʝ ʦʩʣʦʙʦʜʠ ʥʘ ʪʨʝ˂ʝʤ ʠʟʚʦʨʫ ʿʝ Q3=I2r3t=600J. 

 



11. ʇʨʠʣʠʢʦʤ ʢʨʝʪʘˁʘ ʤʝʪʘʣʥʝ ʰʠʧʢʝ ʫ ʤʘʛʥʝʪʥʦʤ ʧʦˀʫ, ʫ ˁʦʿ ʩʝ ʠʥʜʫʢʫʿʝ ʝʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ 

VBlv 21038,4 -Ö==e . ʂʘʜʘ ʩʝ ʫʧʦʪʨʝʙʠ ʠʟʨʘʟ ʟʘ ɷʫʣ-ʃʝʥʮʦʚ ʟʘʢʦʥ, ʫ ʿʝʜʥʦʿ ʩʝʢʫʥʜʠ ʩʝ ʦʩʣʦʙʦʜʠ 

Jt
R

Q 4
2

1018,1 -Ö==
e

ʪʦʧʣʦʪʥʝ ʝʥʝʨʛʠʿʝ. 

 

12. a) ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʧʦʟʠʪʠʚʥʦ 

 

13. ʛ) Ð 

 

14. ʙ) ʜʦ˂ʠ ˂ʝ ʜʦ ʫʟʘʿʘʤʥʦʛ ʦʜʙʠʿʘˁʘ ʧʨʦʚʦʜʥʠʢʘ. 

 

15. ʙ) ʢʘʜʘ ʩʝ ʥʘʝʣʝʢʪʨʠʩʘˁʝ ʢʨʝ˂ʝ ʜʫʞ ʣʠʥʠʿʘ ʩʠʣʘ ʪʦʛ ʧʦˀʘ. 

 

16. a) ʧʦʥʠʰʪʠ ʥʘʩʪʘʣʫ ʧʨʦʤʝʥʫ ʤʘʛʥʝʪʥʦʛ ʬʣʫʢʩʘ 

 

17. ʀʟʨʘʟ ʟʘ ʿʘʯʠʥʫ ʧʦˀʘ ʫ ʪʘʯʢʠ ɸ ʿʝ: ɽɸ=ɽ1+ɽ2, ʘ ʧʨʝʤʘ ʫʩʣʦʚʫ ʟʘʜʘʪʢʘ ɽɸ=0, ʠʟ ʯʝʛʘ ʩʣʝʜʠ ʜʘ ʿʝ ɽ1=ɽ2, 

ʪʿ. Ὧ Ὧ ʧʘ ʿʝ . 

 

18. ɿʚʫʢ ʩʝ ʢʨʝ˂ʝ ʢʦʥʩʪʘʥʪʥʦʤ ʙʨʟʠʥʦʤ, ʧʘ ʿʝ ʚʨʝʤʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʪʠʛʥʝ ʜʦ ʫʭʘ (1ʧ) ʨʘʜʥʠʢʘ ʥʘ ʟʝʤˀʠ 

ʜʘʪʦʠʟʨʘʟʦʤὸ . ʏʝʢʠ˂ ʩʝ ʢʨʝ˂ʝ ʨʘʚʥʦʤʝʨʥʦ ʫʙʨʟʘʥʦ ʧʦʜ ʜʝʿʩʪʚʦʤ ʟʝʤˀʠʥʝ ʪʝʞʝ, ʧʘ ʩʝ 

ʚʨʝʤʝʧʦʪʨʝʙʥʦ ʜʘ ʩʪʠʛʥʝ ʜʦ ʨʘʜʥʠʢʘ ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: Ὤ Ὤ Ÿ ὸ . 

ɺʨʝʤʝ ʧʦʪʨʝʙʥʦ ʨʘʜʥʠʢʫ ʜʘ ʩʝ ʩʢʣʦʥʠ ʿʝʜʥʘʢʦ ʿʝ ʨʘʟʣʠʮʠ Ўὸ ὸ ὸ = 1,60s. 

 

19. ʉʚʠ ʦʪʧʦʨʥʠʮʠ ʠʤʘʿʫ ʿʝʜʥʘʢʝ ʦʪʧʦʨʝ R1=R2=R3=R4=R5=R6=R. ʉʘ ʩʣʠʢʝ ʩʝ ʚʠʜʠ ʜʘ ʿʝ ʜʘʪʘ ʩʪʨʫʿʘ ʢʦʿʘ 

ʧʨʦʪʠʯʝ ʢʨʦʟ ʦʪʧʦʨʥʠʢ R4ʿʝʜʥʘʢʘ ʫʢʫʧʥʦʿ ʿʘʯʠʥʠ ʩʪʨʫʿʝ, ʧʘ ʿʝ E=IRe, ʛʜʝ ʿʝ Reʝʢʚʠʚʘʣʝʥʪʥʠ ʦʪʧʦʨ ʢʦʣʘ. 

ʇʨʠ ʪʦʤʝ ʿʝ Re = Re1 + R4 + Re2 (3ʧ), =  ŸὙ . Eʢʚʠʚʘʣʝʥʪʥʦ, Ὑ

 ̐, ʧʘ ʿʝ Re =  +R+ = R=11ɋ. ʅʘ ʢʨʘʿʫ ʩʝ ʜʦʙʠʿʘ ɽ=11V. 

 

20. ʘ) 2, ʙ) 1, ʚ) 4 

21. ʚ) ʧʦʪʝʥʮʠʿʘʣʠ 

22. ʘ) V, ʙ) F, ʚ) C 

23. ʂʘʧʘʮʠʪʝʪ ʧʨʚʦʙʠʪʥʦʛ ʢʦʥʜʝʥʟʘʪʦʨʘ ʠʟʥʦʩʠ 
0 0

S
C

d
e= . ʅʘʢʦʥ ʫʙʘʮʠʚʘˁʘ ʧʣʦʯʝ, ʢʘʧʘʮʠʪʝʪ ʩʝ 

ʧʦʚʝ˂ʘʦ Ůrʧʫʪʘ, ʧʘ ʜʘ ʙʠ ʩʝ ʦʧʝʪ ʜʦʙʠʦ ʧʨʚʦʙʠʪʥʠ ʢʘʧʘʮʠʪʝʪ ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʚʝ˂ʘʪʠ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ 

ʧʣʦʯʘ ʟʘ ʥʝʢʫ ʚʨʝʜʥʦʩʪ x. ʅʦʚʠ ʢʘʧʘʮʠʪʝʪ ʩʝ ʤʦʞʝ ʠʟʨʘʯʫʥʘʪʠ ʢʘʦ 

2
0 0

1 1 1

r

S SC

d x
e e e

= + , ʦʜʥʦʩʥʦ ʧʦʩʣʝ 

ʩʨʝʹʠʚʘˁʘ ʿʝ 2 0 r

r

S
C

d x
e e

e
=

+
. ʀʟʿʝʜʥʘʯʘʚʘˁʝʤ ʿʝ 0 0

1
0,5r

r

r r

S S
x cm

d x d

e
e e e

e e

-
= Ý = =

+
. 



24. ʂʦʣʠʯʠʥʘ ʪʦʧʣʦʪʝ ʢʦʿʘ ʩʝ ʦʩʣʦʙʦʜʠ ʧʨʠ ʧʨʦʪʠʮʘˁʫ ʩʪʨʫʿʝ ʢʨʦʟ ʧʨʦʚʦʜʥʠʢ ʟʘ ʚʨʝʤʝŰ ʠʟʥʦʩʠ

2 /Q P U Rt t= = . ʆʥʘ ʩʝ ʪʨʦʰʠ ʥʘ ʟʘʛʨʝʚʘˁʝ ʦʜ ʪʝʤʧʝʨʘʪʫʨʝ t ʜʦ ʪʘʯʢʝ ʪʦʧˀʝˁʘ tt: ( )tQ mc t t= -. 

ʆʪʧʦʨ ʧʨʦʚʦʜʥʠʢʘ ʿʝ /R l Sr= , ʧʘ ʿʝ 
2

( )
26,5tlmc t t

s
U S

r
t

-
= =  

25. ɿʘ ʧʨʚʠ ʩʣʫʯʘʿ ʚʘʞʠ 
1

1 1 1

p l f
+ = ,ʠʟ ʯʝʛʘ ʩʝ ʤʦʞʝ ʜʦʙʠʪʠὴ σσȟσσ ὧά. ʅʘʢʦʥ ʧʦʤʝʨʘˁʘ 

ʝʢʨʘʥʘ ʚʘʞʠ 
2

1 1 1

p l l f
+ =
-D

, ʧʘ ʩʝ ʩʨʝʹʠʚʘˁʝʤ ʤʦʞʝ ʜʦʙʠʪʠ ὴ
Ў

Ў
συȟωφ. ʂʦʥʘʯʥʦ Ўὴ ὴ

ὴ ςȟφσὧά. 

 

26. 1. 350m/s - ʚ. ɻʘʩʦʚʠʪʦ; 

2. 1500m/s - a. ʊeʯʥʦ; 

3. 4500m/s - ʙ. ʏʚʨʩʪʦ 

 

27. 

ʬʠʟʠʯʢʘ ʚʝʣʠʯʠʥʘ ʿʝʜʠʥʠʮʘ ʬʠʟʠʯʢʝ ʚʝʣʠʯʠʥʝ ʦʟʥʘʢʘ ʿʝʜʠʥʠʮʝ 

ʅʘʧʦʥ ʠʣʠ ʧʦʪʝʥʮʠʿʘʣ ɺʦʣʪ V 

ʂʫʣʦʥʦʚʘ ʩʠʣʘ ɳʫʪʥ N 

 

28. ʙ) ʩʝ ʧʨʝʣʘʤʘ ʢʘ ʥʦʨʤʘʣʠ 

 

29. ʅʘ ʝʣʝʢʪʨʦʥ ʫ ʧʦˀʫ ʜʝʣʫʿʝ ʝʣʝʢʪʨʠʯʥʘ ʩʠʣʘ ʢʦʿʘ ʿʝ ʫʩʤʝʨʝʥʘ ʥʘʥʠʞʝ ʠ ʠʤʘ ʚʨʝʜʥʦʩʪ eE.ɹʨʟʠʥʘ ʫ 

ʭʦʨʠʟʦʥʪʘʣʥʦʤ ʧʨʘʚʮʫ ʩʝ ʥʝ ʤʝˁʘ, vx = v0, ʜʦʢ ʝʣʝʢʪʨʦʥ ʩʪʠʯʝ ʙʨʟʠʥʫ ʠ ʫʚʝʨʪʠʢʘʣʥʦʤ ʧʨʘʚʮʫ.ʇʨʠʤʝʥʦʤ 

ɼʨʫʛʦʛ ɳʫʪʥʦʚʦʛ ʟʘʢʦʥʘ ʤʦʞʝ ʩʝ ʠʟʨʘʯʫʥʘʪʠ ʫʙʨʟʘˁʝʝʣʝʢʪʨʦʥʘ ʥʘʥʠʞʝάὥ ὩὉO  ὥ . ʅʘʢʦʥ 

ʚʨʝʤʝʥʘ t, ʙʨʟʠʥʘ ʫ ʚʝʨʪʠʢʘʣʥʦʤ ʧʨʘʚʮʫʠʟʥʦʩʠὺ ὥὸ ὸ ρȟφϽρπ m/s, ʧʘ ʿʝ ʫʢʫʧʥʘ ʙʨʟʠʥʘ ὺ

ὺ ὺ ὺ ὸ ςȟσϽρπ m/s. ʇʦʰʪʦ ʿʝ ʚʝʨʪʠʢʘʣʥʘ ʢʦʤʧʦʥʝʥʪʘ ʙʨʟʠʥʝʿʝʜʥʘʢʘ 

ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʢʦʤʧʦʥʝʥʪʠ, ʩʣʝʜʠ ʜʘ ʿʝ ʫʛʘʦ ʠʟʤʝʹʫ ʚʝʢʪʦʨʘ ʭʦʨʠʟʦʥʪʘʣʥʝ ʙʨʟʠʥʝ ʠ ʫʢʫʧʥʝʙʨʟʠʥʝ ʫ ʪʦʤ 

ʪʨʝʥʫʪʢʫ 45Á, ʪʿ. ɼʘ ʿʝ ʝʣʝʢʪʨʦʥ ʧʨʦʤʝʥʠʦ ʧʨʘʚʘʮ ʢʨʝʪʘˁʘ ʟʘ ʪʘʿ ʫʛʘʦ. 

 

30. ɽʥʝʨʛʠʿʘ ʥʘʝʣʝʢʪʨʠʩʘʥʝ ʩʬʝʨʝ ʠʟʥʦʩʠὡ ὅὟ , ʛʜʝ ʿʝ C ʢʘʧʘʮʠʪʝʪ ʩʬʝʨʝ ʠʠʟʥʦʩʠὅ τ“‐Ὑ. 

ʉʬʝʨʘ ʩʝ ʨʘʩʧʘʜʘ ʥʘὲ ʜʝʣʦʚʘ, ʘ ʧʦʰʪʦ ʩʫ ʦʥʠ ʿʝʜʥʘʢʠ ʦʥʜʘ ʚʘʞʠὲ άὺ . ʉʣʝʜʠ ʜʘ ʿʝ ʥʘʿʚʝ˂ʘ 

ʤʦʛʫ˂ʘ ʙʨʟʠʥʘὺ . 

 

31. ʂʘʜʘ ʩʝ ʧʨʝʢʠʜʘʯ ʟʘʪʚʦʨʠ, ʥʘʧʦʥ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʫ ˂ʝ ʜʦʩʪʠ˂ʠUAB, ʘ ʢʨʦʟ ʦʪʧʦʨʥʠʢR2 ʥʝ˂ʝ ʪʝ˂ʠ ʩʪʨʫʿʘ. 

ʅʘʧʦʥUABʿ ʝὟ Ὅ , ʛʜʝ ʿʝὍ . ʂʦʣʠʯʠʥʘʥʘʝʣʝʢʪʨʠʩʘˁʘ ʥʘ ʢʦʥʜʝʥʟʘʪʦʨʫ ʿʝή ὅὟ

ὅ τϽρπ  C, ʢʦʣʠʢʦ ʿʝ ʠʧʨʦʪʝʢʣʦ ʢʨʦʟ ʧʨʝʢʠʜʘʯ ʈ. 

 

32. ʚ) ʣʝʞʝ ʫ ʿʝʜʥʦʿ ʠʩʪʦʿ ʨʘʚʥʠ 

 

33. ʙ) ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʙʨʟʠʥʠ ʧʨʦʤʝʥʝ ʬʣʫʢʩʘ ʤʘʛʥʝʪʥʝ ʠʥʜʫʢʮʠʿʝ 

 

34. ʚ) ʚʝʙʝʨ 



 

35. 1087 kg/m3 

 

36.  5 Hz 

 

37. 1,26 s 

 

38. 37,5 cm 

 

39. 0,032 ɋ 

 

40. 2,8 

 

41. 16 cm 

 

42. 0,68 m/s 

 

43. 9/16 

 

44. 3 ɋ 

 

45. ρȟρϽρπm/s2 

 

46. 0,2 s 

 

47. 10 nF 

 

48. 527,5 J 

49. 6 cm 

 

50. 4 s 

 

51. 448,8 m 

 

52. 0,5 cm 

 

53. 8,71 m/s 

 

54. 26,6 cm/s 

 

55. ʛ) 

ʆʙʨʘʟʣʦʞʝˁʝ: ʇʝʨʠʦʜ ʤʘʪʝʤʘʪʠʯʢʦʛ ʢʣʘʪʥʘ ʥʝ ʟʘʚʠʩʠ ʦʜ ʘʤʧʣʠʪʫʜʝ ʦʩʮʠʣʦʚʘˁʘ ʚʝ˂ ʦʜ 

ʜʫʞʠʥʝ ʢʣʘʪʥʘ. 

 

 

56. ɜ= n/t=2 Hz 

u=ɚ 

ɚ/2=0,6 m 

 

57. I=(Ů1-Ů2)/(R+r1+r2)I=0,4A 

I1=(Ů1+Ů2)/(R+r1+r2)I1=1,2A Ÿ I1=3I 

 

58. ʌʠʟʠʯʢʘ ʚʝʣʠʯʠʥʘ ʅʘʟʠʚ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ 

ʝʣʝʢʪʨʦʤʦʪʦʨʥʘ ʩʠʣʘ ʚʦʣʪ 

ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ˅ʫʣ 

ʢʘʧʘʮʠʪʝʪ ʬʘʨʘʜ 



ʢʦʝʬʠʮʠʿʝʥʪ ʪʨʝˁʘ ʥʝʠʤʝʥʦʚʘʥ ʙʨʦʿ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʘ ʩʠʣʘˁʫʪʥ 

 

59. Qg= U2t/R 

Qv=mct 

Qg= Qv 

U2t/R = mct 

R= U2t/(mct ) 

R= 43,3 ɋ 

 

60. ʃʠʢ ʿʝ ʠʤʘʛʠʥʘʨʘʥ, ʫʩʧʨʘʚʘʥ ʠ ʫʚʝ˂ʘʥ. 

 

61. 1 C = n 

      n = φȟςυϽρπ 

 

62.  20 cm 

 

63.  11 nC 

 

64.   0,75 mC 

 

65.  3 V/m 

 

66.  0,1 ɋ,2 V 

 

67.  1,16*1020 

 

68.  ʤʘˁʠ ʦʜ ʿʝʜʠʥʠʮʝ 

 

69.  ʥʘ ʜʚʘ ʧʫʪʘ ʚʝ˂ʝʤ ʨʘʩʪʦʿʘˁʫ 

 

70.  4*10-2 

 

71.  ʙʨʦʿʫ ʤʦʣʝʢʫʣʘ ʠʣʠ ʘʪʦʤʘ ʫ ʿʝʜʥʦʤ ʤʦʣʫ ʙʠʣʦ ʢʦʿʝ ʩʫʧʩʪʘʥʮʝ. 

 

72.  ʢʚʘʥʪ ʝʣʝʢʪʨʦʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʪʘʣʘʩʥʦ-ʢʦʨʧʫʩʢʫʣʘʨʥʝ ʧʨʠʨʦʜʝ. 

 

73.  95 % 

 

74.  ʦʩʚʝʪˀʝʥʦʩʪ 

 

75.  ʥʠʚʦ ʝʥʝʨʛʠʿʝ ʝʣʝʢʪʨʦʥʘ ʫ ʘʪʦʤʫ. 

 

76.  8000 ʧʫʪʘ 

 

77.  5 

 

78.  12,5  cm 

 

79.  R = r 

 

80.  0 

 

81.  ʥʦʨʤʘʣʘʥ ʥʘ ʨʘʚʘʥ ʇ 

 

82.  30 cm 



 

83.  ʧʨʠʙʣʠʞʝʥ ʩʦʯʠʚʫ 11,25 cm 

 

84.  6,25 

 

85.  0,3 m 

 

86.  2,5 

 

87.  1400 s 

 

88.  700 000 

 

89.  ʧʦ ʧʨʘʚʮʫ ʫʧʨʘʚʥʦʤ ʥʘ ʧʨʘʚʮʝ ʢʨʝʪʘˁʘ ʦʙʘ ʪʝʣʘ 

 

90.  ʜʫʞʠʥʘ, ʤʘʩʘ, ʙʨʟʠʥʘ 

 

91.  1 N = 1 kgms-2 

 

92.  ʠʤʘ ʤʘˁʫ ʤʘʩʫ ʥʘ ʝʢʚʘʪʦʨʫ 

 

93.  0,625 ɱ 

 

94.  100 m 

 

95.  75,6 km/h 

 

96.  0,98 m 

 

97.  4 : 1 

 

98.  ʧʦʟʠʪʨʦʥʘ 

 

99.  6,25 cm 

 

100.  30 V 

 

101.  1 ɛF 

 

102.  36*1019 

 

103.  9 V 

 

104.  ʪʘʣʘʩʥʘ ʜʫʞʠʥʘ ʩʚʝʪʣʦʩʪʠ 

 

105.  1 = Ð 

 

106.  4 

 

107.  ʥʫʣʘ 

 

108.  ʤʘʩʘ ʠ ʚʨʝʤʝ 

 

109.  1,2 V 

 

110.  ʧʣʘʚʝ ʙʦʿʝ 



 

111.  72 cm 

 

112.  p = 10 cm 

 

113.  6,4 D 

 

114.  5972 V 

 

115.  4,9*10-15 

 

116.  3000 V/m 

 

117.  3 

 

118.  R1 = 12 R2 

 

119.  4,2 V 

 

120.  10 V 

 

121.  25 

 

122.  ʥʝ ʜʝʣʫʿʝ ʥʠʢʘʢʚʦʤ ʩʠʣʦʤ ʥʘ ʪʘʯʢʘʩʪʦ ʥʘʝʣʝʢʪʨʠʩʘˁʝ. 

 

123.  ï (ʤʠʥʫʩ) 

 

124.  1: - ,  2: -  

 

125.  ʥʦʨʤʘʣʥʘ ʥʘ S 

 

126.  ʧʦʚʝ˂ʘʚʘ ˁʠʭʦʚ ʝʣʝʢʪʨʠʯʥʠ ʢʘʧʘʮʠʪʝʪ 

 

127.  ʚʝ˂ʝ ʦʜ q 

 

128.  ʧʦʚʝʟʠʚʘˁʝʤ ʢʨʘʿʝʚʘ ʞʠʮʝ ʩʘ ʧʦʣʦʚʠʤʘ ʙʘʪʝʨʠʿʝ. 

 

129.  4 ʥʫʢʣʝʦʥʘ ʦʜ ʢʦʿʠʭ ʩʫ 2 ʥʝʫʪʨʦʥʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈɽʐɽɳɸ 

ʉʈɽɼɳɽ ʐʂʆʃɽ 

1. ʈɸɿʈɽɼ 
 

1. ʅʝʢʘ ʿʝ ʦʜʥʦʩ n/l ʙʨʦʿ ʩʪʝʧʝʥʠʢʘ ʧʦ ʿʝʜʠʥʠʮʠ ʜʫʞʠʥʝ. ɸʢʦ ʩʝ ʧʫʪʥʠʢ ʢʨʝ˂ʝ ʙʨʟʠʥʦʤ u ʫ ʦʜʥʦʩʫ ʥʘ 

ʩʪʝʧʝʥʠʮʝ, ʚʨʝʤʝ ʢʦʿʝ ʦʥ ʧʨʦʚʝʜʝ ʥʘ ˁʠʤʘ ʿʝ t1=l/(v+u), ʘ ʧʫʪ ʢʦʿʠ ʧʨʝʹʝ ʟʘ ʪʦ ʚʨʝʤʝ ʿʝ s1=ut1=ul/(v+u)  . 

ɸʢʦ ʠʤʘʤʦ ʫ ʚʠʜʫ ʜʘ ʚʘʞʠ ʧʨʦʧʦʨʮʠʿʘ n/l=n1/s1 Þ 
l

n

uv

ul
n Ö

+
=1

 [1] . ʋ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ, ʢʘʜʘ ʩʝ ʧʫʪʥʠʢ ʢʨʝ˂ʝ 

ʙʨʟʠʥʦʤ 3u ʫ ʠʩʪʦʤ ʩʤʝʨʫ, ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʜʦʙʠʿʘʤʦ 
l

n

uv

ul
n Ö

+
=

3

3
2

 [2]. ʀʟ ʿʝʜʥʘʯʠʥʘ [1] ʠ [2], ʜʦʙʠʿʘʤʦ 

ʩʠʩʪʝʤ ʿʝʜʥʘʯʠʥʘ 1+v/u=n/n1, 1+v/3u=n/n2  ʯʠʿʝ ʨʝʰʝˁʝ ʿʝ100
3

2

21

21 =
-

=
nn

nn
n . 

 

 

2. ʋʛʘʦ ʠʟʤʝʹʫ ʜʚʘ ʧʘʦʢʘ ʿʝ ű=ˊ/4ʧʘ ʿʝ ʚʨʝʤʝ ʧʦʪʨʝʙʥʦ ʜʘ ʿʝʜʘʥ ʧʘʦʢ ʩʪʠʛʥʝ ʜʦ ʤʝʩʪʘ ʧʨʝʪʭʦʜʥʦʛ ʿʝʜʥʘʢʦ 

t=ű/ɤ=1/20s. ʂʘʢʦ ʿʝ ʜʫʞʠʥʘ ʩʪʨʝʣʝ d=10cm, ʪʨʘʞʝʥʘ ʤʠʥʠʤʘʣʥʘ ʙʨʟʠʥʘ ʩʪʨʝʣʝ ʿʝ v=d/t=4m/s . 

 

 

3. ʇʨʠ ʢʨʝʪʘˁʫ ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ ʪʝʣʦ ʫʩʧʦʨʘʚʘ a1=g(1/2+ɛã3/2) . ɺʨʝʤʝ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ ʿʝ t1=v0/a1. ʇʨʠ 

ʢʨʝʪʘˁʫ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ ʫʙʨʟʘˁʝ ʪʝʣʘ ʿʝ a1=g(1/2ïɛã3/2). ɺʨʝʤʝ ʜʦʩʪʠʟʘˁʘ ʙʨʟʠʥʝ v0 je t2=v0/a2. ʋʢʫʧʥʦ 

ʚʨʝʤʝ ʜʦʩʪʠʟʘˁʘ ʙʨʟʠʥʝ v0 jet=t1+t2=4v0/g(1-3ɛ2) . ɿʘʤʝʥʦʤ ʙʨʦʿʥʠʭ ʚʨʝʜʥʦʩʪʠ ʩʝ ʜʦʙʠʿʘ  

t= 2,06s. 

 

 

4. ʙ) 61,8N . 



 

5.ʚ) 0 . 

 

6.ʛ) 100ɱ . 

 

7.ʙ) ʩʪʘʣʥʦʤ ʪʘʥʛʝʥʮʠʿʘʣʥʦʤ ʙʨʟʠʥʦʤ vʠ ʩʪʘʣʥʦʤ ʫʛʘʦʥʦʤ ʙʨʟʠʥʦʤ ɤ. 

 

8.ʙ) ʟʘʚʠʩʠ ʦʜ ʧʦʣʦʞʘʿʘ ʪʝʣʘ ʫ ʦʜʥʦʩʫ ʥʘ ɿʝʤˀʠʥʫ ʢʫʛʣʫ . 

 

9. ɼʦʢ ʩʝ ʪʝʣʦ ʢʨʝ˂ʝ ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ ʦʥʦ ʫʩʧʦʨʘʚʘ ʫʙʨʟʘˁʝʤö
ö

÷

õ

æ
æ

ç

å
+=

2

3

2

1
1 mga .ʋ ʿʝʜʥʦʤ ʤʦʤʝʥʪʫ ʦʥʦ ˂ʝ 

ʩʝ ʟʘʫʩʪʘʚʠʪʠ. ɺʨʝʤʝ ʧʨʦʪʝʢʣʦ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ ʿʝ 
1

0

1
a

v
t = . ʅʘʢʦʥ ʪʦʛʘ ʪʝʣʦ ʧʦʯʠˁʝ ʜʘ ʩʝ ʢʨʝ˂ʝ ʥʠʟ ʩʪʨʤʫ 

ʨʘʚʘʥ. ʋʙʨʟʘˁʝ ʧʨʠ ʩʧʫʰʪʘˁʫ ʪʝʣʘ ʿʝö
ö

÷

õ

æ
æ

ç

å
-=

2

3

2

1
2 mga . ɺʨʝʤʝ ʢʦʿʝ ʧʨʦʪʝʢʥʝ ʜʘ ʩʝ ʧʦʥʦʚʦ ʜʦʩʪʠʛʥʝ 

ʙʨʟʠʥʘ v0je 
2

0

2
a

v
t = . ʋʢʫʧʥʦ ʚʨʝʤʝ ʿʝ ʫ ʪʦʤ ʩʣʫʯʘʿʫ ( )2

0

21
31

4

m-
=+=

g

v
ttt . ɿʘʤʝʥʦʤ ʙʨʦʿʥʠʭ ʚʨʝʜʥʦʩʪʠ 

ʩʝ ʜʦʙʠʿʘ t = 2.06s. 

 

 

10. ʅʝʢʘ ʩʝ ʟʘ ʚʨʝʤʝ tD ʚʠʩʠʥʘ ʧʨʚʝ ʩʚʝ˂ʝ ʩʤʘˁʠʣʘ ʟʘ 
1hD , ʘ 

ʜʨʫʛʝ ʩʚʝ˂ʝ ʟʘ 
2hD . ʊʘʜʘ ˂ʝ ʩʝ ʩʝʥʢʘ ʥʘ ʣʝʚʦʤ ʟʠʜʫ (ʦʜ ʧʨʚʝ 

ʩʚʝ˂ʝ) ʩʧʫʩʪʠʪʠ ʟʘ ʨʘʩʪʦʿʘˁʝ 1 1 1 2 1 2( ) 2x h h h h hD =D + D -D = D -D . 

ɸʥʘʣʦʛʥʦ, ʩʝʥʢʘ ʥʘ ʜʝʩʥʦʤ ʟʠʜʫ ˂ʝ ʩʝ ʩʧʫʪʩʪʠʪʠ ʟʘ

2 2 1 2 2 1( ) 2x h h h h hD =D - D -D = D -D. ʇʦʰʪʦ ʩʫ ʙʨʟʠʥʝ ʩʘʛʦʨʝʚʘˁʘ 

ʩʚʝ˂ʘ ʢʦʥʩʪʘʥʪʥʝ ʚʘʞʠ 1

1

h
h t

t
D = D ʠ 2

2

h
h t

t
D = Dʧʘ ʩʝ ʟʘ ʙʨʟʠʥʝ 

ʩʝʥʢʠ ʜʦʙʠʿʘ 1

1 2 1

1 2

(2 )
x h

v t t
t t t

D
= = -
D

, 2

2 1 2

1 2

(2 )
x h

v t t
t t t

D
= = -
D

. 

 

 

 

11. ɿʘ ʛʝʦʩʪʘʮʠʦʥʘʨʥʠ ʩʘʪʝʣʠʪ ʟʥʘʤʦ ʜʘ ʿʝ ʧʝʨʠʦʜ ʨʦʪʘʮʠʿʝ ʠʩʪʠ ʢʘʦ ʧʝʨʠʦʜ ʨʦʪʘʮʠʿʝ ɿʝʤˀʝ 

Tz=1ʜʘʥ=86400s. ʀʟ mar=Fgʩʣʝʜʠ m4p2rgs/Tz
2=ɔmMz/rgs

2ʩʣʝʜʠ4p2/Tz
2=ɔMz/rgs

3 [1].ɿʘ ʥʝʛʝʦʩʪʘʮʠʦʥʘʨʥʠ 

ʩʘʪʝʣʠʪ ʠʤʘʤʦ ʬʦʨʤʫʣʝ ʥʘ ʿʝʜʥʘʢ ʥʘʯʠʥ ʠʟʚʝʜʝʥʝ, ʧʨʠ ʯʝʤʫ ʿʝ ʧʝʨʠʦʜ ʨʦʪʘʮʠʿʝ ʊʠ ʧʦʣʫʧʨʝʯʥʠʢ ʧʫʪʘˁʝ 

ʨʦʪʘʮʠʿʝr=rgs/4. ʀʟ mar=Fgʩʣʝʜʠ m4p2r/T2=ɔmMz/r
2ʩʣʝʜʠ 4p2/T2=ɔMz/r

3 [2]. ʀʟ ʬʦʨʤʫʣʘ [1] ʠ 

[2]ʩʣʝʜʠT2/Tz
2=r3/rz

3,ʟʘʤʝʥʦʤ ʦʜʥʦʩʘ ʧʦʣʫʧʨʝʯʥʠʢʘ ʧʫʪʘˁʘ ʩʘʪʝʣʠʪʘ ʩʝ ʜʦʙʠʿʘ ʜʘ ʿʝ T=Tz/8=10800s=3h. 

 

12.ʚ) ʨʘʜ. 

 

13.ʜ) ʿʝʜʥʘʢ ʫ ʩʚʠʤ ʩʣʫʯʘʿʝʚʠʤʘ.  

 

14.ʛ) 1100N. 

 

15.ʚ) ʩʣʦʞʝʥʦʛ ʢʨʝʪʘˁʘ ʢʦʿʝ ʩʝ ʤʦʞʝ ʨʘʟʣʦʞʠʪʠ ʥʘ ʪʨʘʥʩʣʘʮʠʿʫ ʠ ʨʦʪʘʮʠʿʫ ʪʦʯʢʘ. 

 

h

d d d

Dh1

Dh2

Dx1

Dx2



16. 

ʘ)   ʩʥʘʛʘ - 4. (1J/s) 

ʙ)   ʿʘʯʠʥʘ ʛʨʘʚʠʪʘʮʠʦʥʦʛ ʧʦˀʘ - 2. (1N/kg) 

ʚ)   ʠʤʧʫʣʩ -1.(1kg·m/s) 

ʛ)   ʛʨʘʚʠʪʘʮʠʦʥʘ ʢʦʥʩʪʘʥʪʘ - 5. (1N·m2/kg2) 

ʜ)   ʩʠʣʘ - 3. (1N)      

 

17. I ʥʘʯʠʥ: ʂʘʤʝʥ ʩʝ ʢʨʝ˂ʝ ʚʝʨʪʠʢʘʣʥʦ ʫʚʠʩ ʠ ʜʦʩʪʠʞʝ ʤʘʢʩʠʤʘʣʥʫ ʚʠʩʠʥʫ ʢʘʜʘ ʤʫ ʿʝ ʙʨʟʠʥʘ ʿʝʜʥʘʢʘ 

ʥʫʣʠ, ʘ ʟʘʪʠʤ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʪʘʢʦ ʜʘ ʫ ʥʠʚʦʫ ʪʣʘ ʠʤʘ ʧʦʥʦʚʦ ʙʨʟʠʥʫ 0v . ɸʢʦ ʿʝ ʚʨʝʤʝ ʢʨʝʪʘˁʘ ʫʚʠʩ 

1 0/ 1,4t v g s= =, ʘ ʚʨʝʤʝ ʧʘʜʘˁʘ ʥʘ ʧʫʪʫ ʿʝʜʥʘʢʦʤ ʜʫʙʠʥʠ ʙʫʥʘʨʘ 2t ʦʥʜʘ ʿʝ ʫʢʫʧʥʦ ʚʨʝʤʝ ʢʨʝʪʘˁʘ 

1 22t t t= +. ʋ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʢʘʤʝʥ ʜʦʜʠʨʥʝ ʜʥʦ ʙʫʥʘʨʘ, ʙʨʟʠʥʘ ʿʝ 
2 2

0 02 19,9/vv gHv ms=+ Ýº. ʂʘʢʦ ʿʝ 

0 2v v gt= + ʩʣʝʜʠ 2 0( )/ 0,59t vv g s=- =ʧʘ ʩʝ ʟʘ ʫʢʫʧʥʦ ʚʨʝʤʝ ʢʨʝʪʘˁʘ ʜʦʙʠʿʘ 
1 22 3,4t t t s= + º

 

II ʥʘʯʠʥ: ɺʨʝʤʝ ʢʨʝʪʘˁʘ ʫʚʠʩ ʿʝ 1 0/ 1,4t v g s= =, ʘ ʤʘʢʩʠʤʘʣʥʘ ʚʠʩʠʥʘ ʠʟʥʘʜ ʪʣʘ ʢʦʿʫ ʢʘʤʝʥ ʜʦʩʪʠʞʝ ʿʝ 
2

0/2 9,8h v g m= = . ʉʘ ʪʝ ʚʠʩʠʥʝ ʢʘʤʝʥ ʩʣʦʙʦʜʥʦ ʧʘʜʘ ʜʦ ʜʥʘ ʙʫʥʘʨʘ ʧʨʝʣʘʟʝ˂ʠ ʧʫʪ 0 19,8s h H m=+ =ʧʘ ʩʝ 

ʟʘ ʚʨʝʤʝ ʩʣʦʙʦʜʥʦʛ ʧʘʜʘˁʘ ʜʦʙʠʿʘ 2 2/ 1,99t sg s= º. ʊʨʘʞʝʥʦ ʫʢʫʧʥʦ ʚʨʝʤʝ ʟʘ ʢʦʿʝ ʢʘʤʝʥ ʧʘʜʥʝ ʥʘ ʜʥʦ 

ʙʫʥʘʨʘ ʿʝ 
1 2 3,4t t t s= + º

. 

 

18. ʅʝʢʘ ʿʝ ʪʨʘʞʝʥʦ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʦʜʤʦʨʥʠʮʘ L, ʪʘʜʘ ʿʝ ʚʨʝʤʝ ʢʦʿʝ ʧʨʦʪʝʢʥʝ ʜʘ ʝʤʠʪʦʚʘʥʠ ʩʠʛʥʘʣ 

ʩʪʠʛʥʝ ʜʦ ʜʨʫʛʝ ʧʦʜʤʦʨʥʠʮʝ 1 2( )st L v v= +. ʋ ʪʦʤ ʪʨʝʥʫʪʢʫ, ʢʘʜʘ ʩʠʛʥʘʣ ʩʪʠʛʥʝ ʜʦ ʜʨʫʛʝ ʧʦʜʤʦʨʥʠʮʝ, 

ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʧʦʜʤʦʨʥʠʮʘ ʠʟʥʦʩʠ 1 21 1 2( ) ( )( )s sSLvvtLvvvv=-+=-+. ʅʘʢʦʥ ʰʪʦ ʩʝ ʨʝʬʣʝʢʪʫʿʝ ʦʜ 

ʜʨʫʛʝ ʧʦʜʤʦʨʥʠʮʝ, ʩʠʛʥʘʣ ʧʨʝʣʘʟʠ ʪʘʿ ʧʫʪ S ʜʦ ʧʨʚʝ ʧʦʜʤʦʨʥʠʮʝ ʟʘ ʚʨʝʤʝ 2 1( )st S v v= +ʧʘ ʿʝ ʫʢʫʧʥʦ 

ʚʨʝʤʝ t, ʧʨʦʪʝʢʣʦ ʦʜ ʝʤʠʪʦʚʘˁʘ ʜʦ ʜʝʪʝʢʮʠʿʝ ʩʠʛʥʘʣʘ, ʿʝʜʥʘʢʦ 1 2t t t= +. ʀʟ ʧʨʝʪʭʦʜʥʦʛ ʩʝ ʥʘʣʘʟʠ 

ʪʨʘʞʝʥʦ ʨʘʩʪʦʿʘˁʝ 
1 2( )( )24590ms s sLtvvvvv=++ º

. 

 

19.ʇʨʠ ʢʨʝʪʘˁʫ ʫʟ ʩʪʨʤʫ ʨʘʚʘʥ ʪʝʣʦ ʫʩʧʦʨʘʚʘ ( )31
2

1 m+=
g

a . ɺʨʝʤʝ ʜʦ ʟʘʫʩʪʘʚˀʘˁʘ ʿʝ 
1

0

1
a

v
t = . ʇʨʠ 

ʢʨʝʪʘˁʫ ʥʠʟ ʩʪʨʤʫ ʨʘʚʘʥ ʫʙʨʟʘˁʝ ʪʝʣʘ ʿʝ( )31
2

2 m-=
g

a . ɺʨʝʤʝ ʜʦʩʪʠʟʘˁʘ ʙʨʟʠʥʝv0je
2

0

2
a

v
t = . ʋʢʫʧʥʦ 

ʚʨʝʤʝ ʧʦʥʦʚʥʦʛ ʜʦʩʪʠʟʘˁʘ ʙʨʟʠʥʝ v0je
()

s
g

v
ttt 06,2

31

4
2

0

21 =
-
=+= m . 

 

20. - ʚ) ʢʠʥʝʪʠʯʢʘ ʝʥʝʨʛʠʿʘ 

 

21. - ʙ) at = 0  ʠ an Í 0 

 

22. - ʙ) ʋʛʘʦʥʝ ʙʨʟʠʥʝ ʪʝʣʘ ʦʜ ʚʨʝʤʝʥʘ  

 

23.ʋʙʨʟʘˁʝ ʙʣʦʢʘ 1 ʿʝʜʥʘʢʦ ʿʝ ʚʝʨʪʠʢʘʣʥʦʿ ʢʦʤʧʦʥʝʥʪʠ ʫʙʨʟʘˁʘ ʙʣʦʢʘ 

2 ʦʜʥʦʩʥʦ 1 2ya a=
. ɱʝʜʥʘʯʠʥʘ ʢʨʝʪʘˁʘ ʙʣʦʢʘ 1 ʿʝ1ma mg T= -, ʘ ʢʘʢʦ 

ʿʝ 2 3xa a=  ʢʨʝʪʘˁʝ ʩʠʩʪʝʤʘ ʙʣʦʢʦʚʘ 2 ʠ 3 ʢʘʦ ʮʝʣʠʥʝ ʜʫʞ 

ʭʦʨʠʟʦʥʪʘʣʥʝ ʦʩʝ ʿʝ ʦʧʠʩʘʥʦ ʿʝʜʥʘʯʠʥʦʤ 22 xma T= . ʀʟ ʫʩʣʦʚʘ 

ʥʝʠʩʪʝʛˀʠʚʦʩʪʠ ʢʦʥʮʘ ʤʦʨʘ ʜʘ ʚʘʞʠ 1 2 2 0y y xD+D+D=

 



ʦʜʘʢʣʝʩʣʝʜʠ 1 2 2 0y xa a a+ - =
. ʈʝʰʘʚʘˁʝʤ ʩʠʩʪʝʤʘ ʧʨʝʪʭʦʜʥʠʭ ʿʝʜʥʘʯʠʥʘ ʟʘ ʪʨʘʞʝʥʘ ʫʙʨʟʘˁʘ ʩʝ ʥʘʣʘʟʠ 

1 5a g= ʠ 3 2 5a g= .ʀʥʪʝʥʟʠʪʝʪ ʫʙʨʟʘˁʘ ʙʣʦʢʘ 2 ʿʝ 
2 2

2 2 2 5x ya a a g= +=. 

 

 

24.ɼʦ ʫʜʘʨʘ ʥʝ˂ʝ ʜʦ˂ʠ ʘʢʦ ʘʫʪʦʤʦʙʠʣ ʟʘ ʥʝʢʦ ʚʨʝʤʝ t, ʧʨʝ ʥʝʛʦ ʰʪʦ ʩʫʩʪʠʛʥʝ ʢʘʤʠʦʥ, ʫʩʧʝ ʜʘ ʩʤʘˁʠ 

ʩʚʦʿʫ ʙʨʟʠʥʫ ʥʘ ʚʨʝʜʥʦʩʪ ʢʦʿʘ ʿʝ ʿʝʜʥʘʢʘ ʙʨʟʠʥʠ ʢʘʤʠʦʥʘ 1v  ʪʿ. 1 0v v at= -. ʇʫʪ ʢʦʿʠ ʧʨʝʹʝ ʢʘʤʠʦʥ ʟʘ ʪʦ 

ʚʨʝʤʝ ʿʝ 1 1d v t= . ɿʘ ʛʨʘʥʠʯʥʠ ʩʣʫʯʘʿ ʢʘʜʘ ʘʫʪʦʤʦʙʠʣ ʩʫʩʪʠʞʝ ʢʘʤʠʦʥ ʫʢʫʧʘʥ ʧʫʪ ʢʦʿʠ ʧʨʝʹʝ ʘʫʪʦʤʦʙʠʣ 

ʿʝ 1s d d= + ʧʘ ʚʘʞʠ 
2

1 0 2dd vt at+=-. ʂʦʤʙʠʥʘʮʠʿʦʤ ʧʨʝʪʭʦʜʥʠʭ ʿʝʜʥʘʯʠʥʘ ʩʝ ʥʘʣʘʟʠ ʪʨʘʞʝʥʘ 

ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ m/s35210 =+= advv . 

 

25. ʋ ʿʝʜʥʘʢʦʩʪʨʘʥʠʯʥʦʤ ʪʨʦʫʛʣʫ ʚʝʢʪʦʨʘ ʙʨʟʠʥʝ ʚʝʪʨʘ (v1) ʠ ʚʝʢʪʦʨʘ ʙʨʟʠʥʝ ʢʠʰʥʝ ʢʘʧʠ (v) ʧʦʩʪʦʿʠ 

ʦʜʥʦʩ: 3
2

32
1

1 v
v

v == . ʀʟ ʧʨʘʚʦʫʛʣʦʛ ʿʝʜʥʘʢʦʩʪʨʘʥʠʯʥʦʛ ʪʨʦʫʛʣʘ ʫ ʜʨʫʛʦʤ ʩʣʫʯʘʿʫ, ʧʨʠ ʯʝʤʫ ʿʝ 

ʚʝʢʪʦʨ ʙʨʟʠʥʝ ʚʝʪʨʘ v2, ʩʣʝʜʠ ʜʘ ʿʝ: v=v2. ɿʥʘʯʠ: 312 vv = . ɽʦʣ ʿʝ ʧʦʚʝ˂ʘʦ ʙʨʟʠʥʫ ʚʝʪʨʘ ʟʘ: 

s

m
vvvvvv 3,7)13(3 11112 =-=-=-=D . 

 

26.- ʘ) ɱʫʛ-ʩʝʚʝʨ,  

 

27.- ʘ) ɼʠʩʢ.  

 

28.- ʛ) ʂʘ ʪʘʯʢʠ ɸ ʫʙʨʟʘʥʦ.   

 

29.ʇʦʰʪʦ ʿʝ ʩʠʩʪʝʤ ʫ ʨʘʚʥʦʪʝʞʠ ʥʝʤʘ ʥʠ ʪʨʘʥʩʣʘʪʦʨʥʦʛ ʥʠʨʦʪʘʮʠʦʥʦʛ ʢʨʝʪʘˁʘ ʢʦʪʫʨʦʚʘ, ʘ ʠʥʪʝʥʟʠʪʝʪʠ 

ʩʠʣʘʧʨʝʜʩʪʘʚˀʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠʤ ʿʝʜʥʘʯʠʥʘʤʘ: 0 =Mg ïN1,  0 =mg +N1-2T1, 

0 =mg +T1-2T2ʠ  F =T2 .ʈʝʰʘʚʘˁʝʤ ʦʚʝ ʯʝʪʠʨʠ ʿʝʜʥʘʯʠʥʝ ʜʦʙʠʿʘʤʦ F =g(M+3m)/4. 

 
30.ʊʝʣʦ ʤʘʩʝ m ʩʝ ʥʝ ʢʨʝ˂ʝ ʜʫʞ ʥʦʨʤʘʣʝ ʥʘ ʧʨʠʟʤʠ ʠ ʿʝʜʥʘʯʠʥʘʢʨʝʪʘˁʘ ʜʫʞ ʪʦʛ ʧʨʘʚʮʘ ʿʝ 

0 =N +  FiЍς/2 ï mg Ѝς/2 

ɺʨʝʜʥʦʩʪ ʠʥʝʨʮʠʿʘʣʥʝ ʩʠʣʘ, ʫʩʣʝʜ ʢʨʝʪʘˁʘ ʧʨʠʟʤʝ, ʥʘ ʪʦʪʝʣʦ ʿʝ Fi= ma . ʉʠʣʘ ʢʦʿʦʤ ʧʨʠʟʤʘ ʜʝʣʫʿʝ ʥʘ 

ʪʝʣʦʿʝʜʥʘʢʘ ʿʝ ʧʦ ʠʥʪʝʥʟʠʪʝʪʫ ʩʠʣʠ ʢʦʿʦʤ ʪʝʣʦ ʜʝʣʫʿʝ ʥʘʧʨʠʟʤʫ N =N1 . ʇʨʠʟʤʫ ʧʦʢʨʝ˂ʝ ʩʠʣʘ N1 ʠ 

ʿʝʜʥʘʯʠʥʘʢʨʝʪʘˁʘ ʧʨʠʟʤʝ ʿʝMa = N1ЍςȾς. ʀʟʚʦʹʝˁʝʤʥʦʨʤʘʣʥʝ ʩʠʣʝ N ʠʟ ʧʨʚʝ ʿʝʜʥʘʯʠʥʝ  

mg Ѝς/2 - ma Ѝς/2 = N, ʠ ʜʘˀʠʤ ʩʨʝʹʠʚʘˁʝʤ ʜʦʙʠʿʘʩʝ ʜʘ ʿʝ Ma = Ѝς/2 * mЍς/2*(g ï a), ʦʜʥʦʩʥʦ  

2Ma +ma =mg , ʠ ʪʘʢʦ ʩʝ ʜʦʙʠʿʘ ʢʦʥʘʯʥʘʬʦʨʤʫʣʘ ʟʘ ʚʨʝʜʥʦʩʪ ʠʥʪʝʥʟʠʪʝʪʘ ʫʙʨʟʘˁʘ ʧʨʠʟʤʝ 

a = mg / ( 2M + m ) 

31. ʂʦʨʠʩʪʝ˂ʠ ʨʝʣʘʮʠʿʝl0  = v0t1 + 1/2 * at1
2, 2l0 = v0( t1 + t2 ) + 1/2 * a ( t1+ t2 )

2, v0= atx ,  



ʛʜʝ ʿʝl0ʜʫʞʠʥʘ ʚʘʛʦʥʘ. ʊʨʘʞʝʥʦ ʚʨʝʤʝ ʿʝ ʦʜʘʪʣʝtx = (( t1+ t2 )
2/( 2 - t1

2 )) / ( t1-t2 ) = 17 s . 

 

32. - ʚ) ï ʋʙʨʟʘˁʝ ʠ ʨʘʜʠʿʫʩ ʚʝʢʪʦʨ  

 

33. - ʛ) - ʇʨʘʚʘʮ ʩʝ ʥʝ ʤʝˁʘ, ʘ ʠʥʪʝʥʟʠʪʝʪ ʩʝ ʧʦʚʝ˂ʘʚʘ 

 

34. - a) - ὺ
Ͻ

 

35.  3Ѝς 
 

36.18 m/s 

 

37. 4 s 

 

38. 50 m 

 

39. 156 m 

 

40. 0,55 mm/s2 

 

41. 0,94 m/s2 

 

42. 23,62 N 

 

43. 62,5 cm 

 

44. 2,9 N 

 

45. 0,2 

 

46. 8,4 m/s2 

 

47. 3500 m 

 

48. 5 m 

 

49. 9,77 m/s2 

 

50. 40 N 

 

51. 9 kPa 

 

52. 4,1 rad/s 

 

53. (2 s*(n ï 1)) / ( t2  (n + 1 )) 

 

54. 10 N 

 

55. ʋ ʪʨʝʥʫʪʢʫ ʩʫʜʘʨʘ: 

XA= XB= L , YA=v0At1-gt1/2 , XB=v0B t2Ÿ t2= XB/ v0B =1s , YB=Hgt2/2 , t1=t2 = t =1s  

YA= YBŸ v0At - gt/2= Hgt/2Ÿ H=20m  

vA=v0A ï gt=10m/s , vB=(vBx
2 + vBy

2 )1/2=10,77m/s  

 

56. ʅʝ. ʆʙʨʘʟʣʦʞʝˁʝ: ɤ1> ɤ2,  an1= ɤ1
2 R1,an2 = ɤ2

2 R2Ÿan1>an2 

 

57. S1=S2 ,v1t= v2t ; ɤ1R1= ɤ2 R2 ; 2ˊn1R1=2ˊn2R2Ÿ R1=0,06 m 



 

58. ɸ) ɺ) ɼ)  

 

59. ɺ) ɼ)  

 

60. Fp =10N; Ftr=13,27N; Ftr> FpŸa = 0m/s2 

 

61. ma=mg / 2 ,  ma1=mg / 2 - ɛmg/2  

a/a1=1,21 

t/t1= 0,9  

 

62. h = 4685 km  

 

63.  6,1 cm 

 

64.  0,5 kg 

 

65.  7,1 m/s 

 

66.  5 / 4 

 

67.  0,58 s 

 

68.  ʧʨʦʤʝʥʠ ʩʤʝʨ ʢʨʝʪʘˁʘ 

 

69.  38 

 

70.  srad
30

p
 

 

71.  1,2*105N 

 

72.  12 kg 

 

73.  500 N 

 

74.  gR  

 

75.  0 

 

76.  ʧʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʢʨʫʞʥʦʤ ʢʨʝʪʘˁʫ 

 

77.  v =5t 

 

78.  ʧʘʨʘʙʦʣʘ 

 

79.  ʠʩʪʘ 

 

80.  ʥʘ ʫʟʣʘʟʥʦʤ ʜʝʣʫ ʧʫʪʘˁʝ 

 

81.  ɸ2= 4 ɸ1 

 



82.  1 ʿ ʝ ʪʘʯʥʦ, 2 ʥʝ 

 

83.  -2 m/s2 

 

84.  6,05 m 

 

85.  0,5 mgR 

 

86.  16,7 m/s 

 

87.  12,5 m/s 

 

88.  v
C
 = const 

 

89.  v
C
 = const 

 

90.  ʧʫʪ 

 

91.  ʧʫʥʘ ʢʫʛʣʘ 

 

92.  100 N 

 

93.  m * g 

 

94.  ʩʤʘˁʠ 

 

95.  4 ʧʫʪʘ ʤʘˁʝ 

 

96.  ʧʦʜʠʛʥʝ ʪʝʨʝʪ ʩʘ ʟʝʤˀʝ ʥʘ ʥʝʢʫ ʚʠʩʠʥʫ 

 

97.  ʘʢʦ ʩʝ ʪʝʨʝʪ ʢʨʝ˂ʝ ʢʦʥʩʪʘʥʪʥʠʤ ʫʙʨʟʘˁʝʤ 

 

98.  FÍ0, A=0 

 

99.  ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʘ,ʩʠʣʘ ɿʝʤˀʠʥʝ ʪʝʞʝ ʠ ʝʣʘʩʪʠʯʥʘ 

 

100.  ʟʘ ʩʚʝ ʩʫʜʘʨʝ 

 

101.  8,33 cm 

 

102.  2,8·10-23Ns 

 

103.  5 km/h 

 

104.  3 R 

 

105.  ʥʝ ʤʝˁʘ ʩʝ 

 

106.  ʥʝ ʚʘʞʝ 

 

107.  27,45 m 

 



108.  7/gR6  

 

109.  ʝʥʝʨʛʠʿʝ 

 

110.  ʫ ʧʨʘʚʮʫ ʩʫʧʨʦʪʥʦʤ ʩʤʝʨʫ ʦʜ ʨʝʣʘʪʠʚʥʝ ʙʨʟʠʥʝ ʢʨʝʪʘˁʘ ʪʝʣʘ 

 

111.  ʙʨʦʿʥʦʿ ʚʨʝʜʥʦʩʪʠ ʧʦʪʝʥʮʠʿʘʣʥʝ ʝʥʝʨʛʠʿʝ ʢʦʿʫ ʙʠ ʫ ʪʦʿ ʪʘʯʢʠ ʧʦˀʘ ʠʤʘʣʦ ʪʝʣʦ ʤʘʣʠʭ ʜʠʤʝʥʟʠʿʘ      

ʿʝʜʠʥʘʯʥʝ ʤʘʩʝ. 

 

112.  ʿʝʜʥʦʤ ʰʢʦʣʩʢʦʤ ʯʘʩʫ 

 

113.  118,1 N 

 

114.  1,5 Ö10-4rad Ös-1 

 

115.  6,28 rad Ö s-1  

 

116.  ʧʦʚʝ˂ʘ ʯʝʪʠʨʠ ʧʫʪʘ 

 

117.  a<1 m/s2 

 

118.  0,73 s 

 

119.  h = R 

 

120.  1,1 s 

 

121.  56 m 

 

122. ʙʨʟʠʥʘ ʩʝ ʩʤʘˁʫʿʝ, ʘ ʩʤʝʨ ʿʝ  

 

123.  P1= 0,6ÖP2 

 

124.  ʦʩʪʘ˂ʝ ʥʝʧʦʢʨʝʪʘʥ



ʈɽʐɽɳɸ 

ʉʈɽɼɳɽ ʐʂʆʃɽ 

2. ʈɸɿʈɽɼ 

 

1.ʘ) ʉʨʝʜˁʘ ʢʚʘʜʨʘʪʥʘ ʙʨʟʠʥʘ ʿʝ ʜʘʪʘ ʩʣʝʜʝ˂ʠʤ ʠʟʨʘʟʦʤ 
H

kv
M

RT
v

3
= , ʜʦʢ ʿʝ ʥʘʿʚʝʨʦʚʘʪʥʠʿʘ 

ʙʨʟʠʥʘ ʜʘʪʘ ʠʟʨʘʟʦʤ 
H

n
M

RT
v

2
= . ʈʘʟʣʠʢʘ ʦʚʝ ʜʚʝ ʙʨʟʠʥʝ ʿʝ ( )23-=D

HM

RT
v . ʀʟʨʘʟ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʝʤʘ ʧʦʩʣʝʜˁʦʿ ʿʝʜʥʘʯʠʥʠ ʿʝ: 
( )2

2

23-

D
=
R

Mv
T H

, ʪʿ. KT 5.376=  

ʙ)ʌʫʥʢʮʠʿʘ ʨʘʩʧʦʜʝʣʝ ʤʦʣʝʢʫʣʘ ʠʤʘ ʤʘʢʩʠʤʫʤ ʧʨʠ ʥʘʿʚʝʨʦʚʘʪʥʠʿʦʿ ʙʨʟʠʥʠ. 
O

n
M

RT
v

2
= . 

ʊʝʤʧʝʨʘʪʫʨʘ ʿʝ 
R

Mv
T On

2

2

= , ʪʿ. KT 340=  

 

2. 
2

22

1

11

T

Vp

T

Vp
= ʦʜʘʪʣʝ ʩʣʝʜʠ ʜʘ ʿʝ2

3

21

12

1

2 ==
VT

VT

p

p
 

 

3. nRTpV= ɿʘʤʝʥʦʤ V ʫ ʧʨʝʪʭʦʜʥʫ ʿʝʜʥʘʯʠʥʫ ʜʦʙʠʿʘ ʩʝ 
nRT

p

a
p =

2 , ʪʿ. 
T

const

nRT

a
p == . 

ɼʠʿʘʛʨʘʤ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ 

 

 

 

 

 

 

 

 

4. ɹʝʨʥʫʣʠʿʝʚʘ ʿʝʜʥʘʯʠʥʘ ʧʨʠʤʝˁʝʥʘ ʥʘ ʧʨʝʩʝʢʝ 
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5. ʂʘʢʦ ʿʝ ʛʘʩ ʜʚʦʘʪʦʤʩʢʠ 2/5Rcv= , ʘ 2/7Rcp= . PV ʜʠʿʘʛʨʘʤ ʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ  

 

 

 

 

 

 

 

 

 

 

ʅʘ ʦʩʥʦʚʫ ʛʘʩʥʝ ʿʝʜʥʘʯʠʥʝ ʠʤʘʤʦ ʜʘ ʿʝ: 111 nRTVP = , 212 nRTVP = , 322 nRTVP =  ʠ 421 nRTVP =  
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6. ʂʘʢʦ ʿʝ nRTpV=   ʠ 
2apT=  ʜʦʙʠʿʘ ʩʝ nRapV= , ʦʜʥʦʩʥʦ V
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ʧʨʦʮʝʩʘ ʧʨʠʢʘʟʘʥ ʿʝ ʥʘ ʩʣʠʮʠ, ʧʨʠ ʯʝʤʫ ʿʝ 11
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p= . ʀʟ ʜʘʪʝʟʘʚʠʩʥʦʩʪʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʦʜ ʧʨʠʪʠʩʢʘ ʿʘʩʥʦ ʿʝ ʜʘ ʿʝ 2T > 1T , ʧʘ ʿʝ ʧʨʦʤʝʥʘ ʫʥʫʪʨʘʰˁʝ ʝʥʝʨʛʠʿʝ ʛʘʩʘ ȹU>0. 

ʂʘʢʦ ʩʝ ʛʘʩ ʰʠʨʠ, ʪʦ ʿʝ ʠ ɸ>0. ʉʣʝʜʠ: UAQ D+= >0 , ʰʪʦ ʟʥʘʯʠ ʜʘ ʛʘʩ ʧʨʠʤʘ ʥʝʢʫ ʢʦʣʠʯʠʥʫ 

ʪʦʧʣʦʪʝ.  
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7. ʂʘʜʘ ʥʠʪ ʧʨʝʛʦʨʠ, ʪʝʣʘ ʧʦʯʠˁʫ ʜʘ ʩʝ ʢʨʝ˂ʫ ʫʩʣʝʜ ʝʣʝʢʪʨʦʩʪʘʪʠʯʢʝ ʦʜʙʦʿʥʝ ʩʠʣʝ Fe. 

ʠʩʪʦʚʨʝʤʝʥʦ ʥʘ ʩʚʘʢʦ ʪʝʣʦ ʜʝʣʫʿʝ ʠ ʩʠʣʘ ʪʨʝˁʘ Ft. ʉʣʝʜʠ: te FFma -= . ʉʠʣʘ Fe ʩʝ ʩʤʘˁʫʿʝ ʩʘ 

ʧʦʚʝ˂ʘˁʝʤ ʨʘʩʪʦʿʘˁʘ, ʜʦʢ ʿʝ ʩʠʣʘ Ftʢʦʥʩʪʘʥʪʥʘ. ɼʘʢʣʝ, ʫʙʨʟʘˁʝ ʪʝʣʘ ʦʧʘʜʘ ʠ ʢʘʜʘ ʜʦʩʪʠʛʥʝ ʥʫʣʫ 

ʙʨʟʠʥʘ ʪʝʣʘ ʿʝ ʤʘʢʩʠʤʘʣʥʘ. ʇʦʩʣʝ ʪʦʛʘ ʫʙʨʟʘˁʝ ʤʝˁʘ ʩʤʝʨ, ʧʘ ʩʝ ʙʨʟʠʥʘ ʩʤʘˁʫʿʝ. ʇʨʝʤʘ ʪʦʤʝ, 

ʙʨʟʠʥʘ ʿʝ ʤʘʢʩʠʤʘʣʥʘ ʢʘʜʘ ʪʝʣʘ ʧʨʦʣʘʟʝ ʢʨʦʟ ʨʘʚʥʦʪʝʞʥʝ ʧʦʣʦʞʘʿʝ. ʊʘʜʘ ʿʝ Fe= Ft, ʪʿ. 
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8. ʅʝʢʘ ʩʫ, ʫ ʪʨʝʥʫʪʢʫ ʢʘʜʘ ʿʝ ʥʠʚʦ ʚʦʜʝ ʫ ʧʦʩʫʜʠ ʙʠʦ h, ʙʨʟʠʥʝ ʩʧʫʰʪʘˁʘ ʥʠʚʦʘ ʚʦʜʝ ʠ ʙʨʟʠʥʘ 

ʠʩʪʠʮʘˁʘ ʚʦʜʝ ʢʨʦʟ ʦʪʚʦʨ ʥʘ ʧʦʩʫʜʠ v1ʠ v2.ʉʘʛʣʘʩʥʦ ɹʝʨʥʫʣʠʿʝʚʦʿ ʿʝʜʥʘʯʠʥʠ, ʠ ʿʝʜʥʘʯʠʥʠ 

ʢʦʥʪʠʥʫʠʪʝʪʘ, ʠʤʘʤʦp0+ gh+ v1
2/2=p0+ 2

2/2 , S1v1=S2v2 . ʀʟ ʦʚʠʭ ʿʝʜʥʘʯʠʥʘ ʩʝ ʜʦʙʠʿʘ 

ʪʨʝʥʫʪʥa ʙʨʟʠʥa ʩʧʫʰʪʘˁʘ ʥʠʚʦʘ ʚʦʜʝ:v1={2gh/[(S1/S2)2ï1]} 1/2 . ɸʢʦ ʩʪʘʚʠʤʦ ʜʘ ʿʝ h=Hï

sʜʦʙʠʿʘʤʦv1={(2gH/[(S1/S2)2ï1])ï(2gs/[(S1/S2)2ï1])} 1/2ʛʜʝ ʿʝ sʧʨʝʹʝʥʠ ʧʫʪ ʥʠʚʦʘ ʪʝʯʥʦʩʪʠ ʜʦ 

ʪʨʝʥʫʪʢʘ ʢʘʜʘ ʥʠʚʦ ʚʦʜʝ ʙʫʜʝ ʥʘ ʚʠʩʠʥʠ hʠʟʥʘʜ ʜʥʘ ʧʦʩʫʜʝ. ɺʠʜʠʤʦ ʜʘ ʩʝ ʩʧʫʰʪʘˁʝ ʥʠʚʦʘ ʚʦʜʝ 

ʫ ʧʦʩʫʜʠ ʤʦʞʝ ʦʧʠʩʘʪʠ ʿʝʜʥʘʯʠʥʦʤ ʿʝʜʥʘʢʦʫʩʧʦʨʝʥʦʛ ʢʨʝʪʘˁʘ ʦʧʰʪʝʛ ʦʙʣʠʢʘv1={v0
2ï2as} 1/2 , 

ʛʜʝ ʙʠ ʧʦʯʝʪʥʘ ʙʨʟʠʥʘ ʙʠʣʘv0={2gH/[(S1/S2)2ï1]} 1/2,ʘ ʫʩʧʦʨʝˁʝa=g/[(S1/S2)2ï1] . ɺʨʝʤʝ ʠʩʪʠʮʘˁʘ 

ʚʦʜʝ ʦʜʛʦʚʘʨʘ ʚʨʝʤʝʥʫ ʟʘʫʩʪʘʚˀʘˁʘ, ʧʘ ʿʝT=v0/a=4,49s. 

 

9.ʅʝʢʘ ʩʫ p1ʠp2 ʧʘʨʮʠʿʘʣʥʠ ʧʨʠʪʠʩʮʠ ʚʦʜʦʥʠʢʘ ʠ ʢʠʩʝʦʥʠʢʘ ʫ ʩʤʝʰʠ. ʊʘʜʘ ʩʫ ʿʝʜʥʘʯʠʥʝ ʩʪʘˁʘ 

ʟʘ ʚʦʜʦʥʠʢ ʠ ʢʠʩʝʦʥʠʢ: ὴὠ ὙὝʠ ὴὠ ὙὝ .ɳʠʭʦʚʠʤ ʩʘʙʠʨʘˁʝʤ ʜʦʙʠʿʘ ʩʝ: 

ὴὠ ὙὝ σὙὝ (ʿʝʨ ʿʝ m1/M1=2ʠ m2/M2=1).  

ɻʫʩʪʠʥʘ ʩʤʝʰʝ ʿʝ ” πȟυρ  

 

10. ʂʘʢʦ ʿʝ ʫ ʩʫʜʫ ʧʘʨʘ ʟʘʩʠ˂ʝʥʘ ʧʨʠ ˁʝʥʦʤ ʩʘʙʠʿʘˁʫ ʧʨʠʪʠʩʘʢ ʩʝ ʥʝ ʤʝˁʘ, ʚʝ˂ ʜʦʣʘʟʠ ʜʦ 

ʢʦʥʜʝʥʟʦʚʘˁʘ ʠ ʩʤʘˁʝˁʘ ʙʨʦʿʘ ʤʦʣʦʚʘ ʫ ʛʘʩʥʦʿ ʬʘʟʠ. ʀʟ ὴὠ ὙὝ ʠ ὴὠ ὙὝ ʩʣʝʜʠ 

ὴὠ ὠ RT ʦʜʥʦʩʥʦ ὃ RT . ʆʜʘʪʣʝ ʿʝ Ўά ά ά  . 

 




