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ʄʝʭʘʥʽʢʘ 
ʑʦ ʪʘʢʝ ʩʠʩʪʝʤʘ ʚʽʜʣʽʢʫ ʚ ʤʝʭʘʥʽʮʽ ? 

ʑʦ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʫʣʠ r  = ɟ eɟ+zez, v= (dɟ/dt) eɟ+ɟ(dű/dt)eű 

ʑʦ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫʣʘ 

? 

 

ʗʢʽ ʟʚ'ʷʟʢʠ ʚʠʟʥʘʯʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

? 

 

ʑʦ ʚʠʚʯʘʻ ʢʽʥʝʤʘʪʠʢʘ? 

 

ʑʦ ʟʘʜʘʶʪʴ ʥʘʩʪʫʧʥʽ ʬʦʨʤʫʣʠ? 

 
 

ʑʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

 
 

ʈʽʚʥʷʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ, ʢʠʥʫʪʦʾ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʫ, 

ʫ ʧʘʨʘʤʝʪʨʠʯʥʽʡ ʬʦʨʤʽ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

ʋ ʧʦʣʷʨʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ, ʢʠʥʫʪʦʾ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ 

ʛʦʨʠʟʦʥʪʫ, ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  

 

ʈʽʚʥʷʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ, ʢʠʥʫʪʦʾ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʫ,  

ʫ ʷʚʥʽʡ ʬʦʨʤʽ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  

 

ʑʦ ʪʘʢʝ ʬʘʟʦʚʠʡ ʧʨʦʩʪʽʨ ʚ ʟʘʜʘʯʽ ʧʨʦ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ?  

ɺʢʘʞʽʪʴ ʤʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ ʟʙʝʨʝʞʫʚʘʥʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʨʫʭʦʤ ʤʘʪʝʨʽʘʣʴʥʦʾ 

ʪʦʯʢʠ  

ʑʦ ʦʧʠʩʫʻ ʬʦʨʤʫʣʘ   

 

ʗʢ ʥʘʟʠʚʘʶʪʴ ʨʽʚʥʽʩʪʴ   

ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʽ ʱʦ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ   
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ʑʦ ʦʧʠʩʫʻ ʬʦʨʤʫʣʘ  

 

ʋ ʬʦʨʤʫʣʽ  ʚʝʣʠʯʠʥʘ ɛu ʥʘʟʠʚʘʻʪʴʩʷ:  

 

ɺʠʨʘʟ  ʥʘʟʠʚʘʶʪʴ:  

 

ʅʝʭʘʡ ʫ ʨʽʚʥʷʥʥʽ  ʚʝʣʠʯʠʥʘ F - ʨʝʟʫʣʴʪʫʶʯʘ ʛʨʘʚʽʪʘʮʽʡʥʦʾ ʩʠʣʠ ʪʘ ʩʠʣʠ 

ʦʧʦʨʫ ʧʦʚʽʪʨʷ, ʱʦ ʜʽʶʪʴ ʥʘ ʨʘʢʝʪʫ. ʏʠ ʦʧʠʩʫʻ ʮʝ ʨʽʚʥʷʥʥʷ ʨʫʭ ʨʘʢʝʪʠ, ʷʢʘ ʩʪʘʨʪʫʻ ʟ 

ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ?  

 

ʆʧʝʨʘʪʦʨ  ʻ:  

 

ɺʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʚʘʨʽʘʥʪʠ ʬʦʨʤʫʣ, ʷʢʽ  ʚʠʟʥʘʯʘʶʪʴ ʪʦʯʢʠ ʧʦʚʦʨʦʪʫ ʫ ʚʠʧʘʜʢʫ 

ʦʜʥʦʚʠʤʽʨʥʦʛʦ ʨʫʭʫ ʯʘʩʪʠʥʢʠ   

  
1) ʘ).  

2) ʙ).  

3) ʚ).  

4) ʛ).  

5) ʘ) ʽ ʛ). 

 

 

ʗʢʠʡ ʨʫʭ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ  

 

ʑʦ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫʣʘ  

  
 

ʑʦ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʘ I(j0) ʫ ʬʦʨʤʫʣʽ   

 

ʌʘʟʦʚʘ ʪʨʘʻʢʪʦʨʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʦʩʮʠʣʷʪʦʨʘ ʻ:  

1) ʇʘʨʘʙʦʣʦʶ.  

2) ɻʽʧʝʨʙʦʣʦʶ.  

3) ɼʦʚʽʣʴʥʦʶ ʟʘʤʢʥʫʪʦʶ ʢʨʠʚʦʶ.  

4) ɽʣʽʧʩʦʤ  

5) ɿʘʚʞʜʠ ʢʦʣʦʤ. 

 

ʇʦʚʥʘ ʝʥʝʨʛʽʷ ʛʘʨʤʦʥʽʯʥʦʛʦ ʦʩʮʠʣʷʪʦʨʘ ʻ ʬʫʥʢʮʽʻʶ:  

1) ʏʘʩʫ.  

2) ɸʤʧʣʽʪʫʜʠ.  
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3) ʏʘʩʫ ʽ ʘʤʧʣʽʪʫʜʠ.  

4) ʏʘʩʫ ʽ ʧʦʯʘʪʢʦʚʦʾ ʬʘʟʠ ʢʦʣʠʚʘʥʴ.  

5) ʏʘʩʫ, ʘʤʧʣʽʪʫʜʠ ʽ ʧʦʯʘʪʢʦʚʦʾ ʬʘʟʠ ʢʦʣʠʚʘʥʴ.  

 

 

ʗʢʠʡ ʨʫʭ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ  ?  

 

ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ ʜʝʢʨʝʤʝʥʪʘ ʟʘʛʘʩʘʥʥʷ:  

 

ɺʠʨʘʟ  ʦʧʠʩʫʻ:  

ɺʝʨʭʥʽʡ ʟ ʜʚʦʭ ʨʠʩʫʥʢʽʚ ʚʽʟʫʘʣʽʟʫʻ ʜʚʦʷʤʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʑʦ ʧʨʝʜʩʪʘʚʣʷʻ ʥʠʞʥʽʡ ʨʠʩʫʥʦʢ?  

 
 

ɺʝʢʪʦʨʠ ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʽ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʻ:  

 

ʑʦ ʦʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ   

 

ʋ ʷʢʠʭ ʟʤʽʥʥʠʭ ʟʨʫʯʥʽʰʝ ʦʧʠʩʫʚʘʪʠ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ?  

 

ʇʨʠ ʦʧʠʩʽ ʦʙʝʨʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʥʘʚʢʦʣʦ ʦʩʽ ʚʝʣʠʯʠʥʘ ʾʾ  

ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʻ ʘʥʘʣʦʛʽʯʥʘ:  

1) ʂʽʥʝʪʠʯʥʽʡ ʝʥʝʨʛʽʾ.  

2) ʉʠʣʽ.  

3) ɯʤʧʫʣʴʩʫ.  

4) ʐʚʠʜʢʦʩʪʽ.  

5) ʄʘʩʽ. 
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ʇʨʠ ʦʧʠʩʽ ʦʙʝʨʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʥʘʚʢʦʣʦ ʦʩʽ ʚʝʣʠʯʠʥʘ ʾʾ  

ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʻ ʘʥʘʣʦʛʽʯʥʘ:  

1) ʂʽʥʝʪʠʯʥʽʡ ʝʥʝʨʛʽʾ.  

2) ʉʠʣʽ.  

3) ɯʤʧʫʣʴʩʫ.  

4) ʐʚʠʜʢʦʩʪʽ.  

5) ʄʘʩʽ.  

 

 

ʇʨʠ ʦʧʠʩʽ ʦʙʝʨʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʥʘʚʢʦʣʦ ʦʩʽ ʚʝʣʠʯʠʥʘ ʤʦʤʝʥʪʫ  

ʽʤʧʫʣʴʩʫ ʻ ʘʥʘʣʦʛʽʯʥʘ:  

1) ʂʽʥʝʪʠʯʥʽʡ ʝʥʝʨʛʽʾ.  

2) ʉʠʣʽ.  

3) ɯʤʧʫʣʴʩʫ.  

4) ʐʚʠʜʢʦʩʪʽ.  

5) ʄʘʩʽ.  

 

 

ʄʘʪʝʨʽʘʣʴʥʘ ʪʦʯʢʘ ʙʫʜʝ ʤʘʪʠ ʥʫʣʴʦʚʠʡ ʤʦʤʝʥʪ ʩʠʣʠ ʧʨʠ ʥʝʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʥʷʭ  

ʾʾ ʤʦʜʫʣʽʚ ʚʝʢʪʦʨʘ ʩʠʣʠ ʪʘ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʘ, ʷʢʱʦ:  

 

ʋ ʚʠʧʘʜʢʫ ʧʣʦʩʢʦʛʦ ʨʫʭʫ ʬʘʟʦʚʠʡ ʧʨʦʩʪʽʨ ʤʘʻ:  

1) ʆʜʠʥ ʚʠʤʽʨ.  

2) ɼʚʘ ʚʠʤʽʨʠ.  

3) ʊʨʠ ʚʠʤʽʨʠ.  

4) ʏʦʪʠʨʠ ʚʠʤʽʨʠ.  

5) ʇ'ʷʪʴ ʚʠʤʽʨʽʚ.  

 

ʋ ʚʠʧʘʜʢʫ ʧʣʦʩʢʦʛʦ ʨʫʭʫ ʢʽʣʴʢʽʩʪʴ ʟʙʝʨʝʞʫʚʘʥʠʭ ʚʝʣʠʯʠʥ ʨʽʚʥʘ:  

1) ʆʜʥʽʡ.  

2) ɼʚʦʤ.  

3) ʊʨʴʦʤ.  

4) ʏʦʪʠʨʴʦʤ.  

5) ʇ'ʷʪʴʦʤ. 

 

 

ʋ ʬʦʨʤʫʣʽ  F = r/r*f(r)  ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʝʣʠʯʠʥʘ f(r) ʻ:  

1) ɼʦʚʽʣʴʥʦʶ ʩʢʘʣʷʨʥʦʶ ʬʫʥʢʮʽʻʶ ʤʦʜʫʣʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʠʣʦʚʦʛʦ ʮʝʥʪʨʘ.  

2) ʉʧʝʮʽʘʣʴʥʦʶ ʩʢʘʣʷʨʥʦʶ ʬʫʥʢʮʽʻʶ ʤʦʜʫʣʷ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʠʣʦʚʦʛʦ ʮʝʥʪʨʘ.  

3) ɻʫʩʪʠʥʦʶ ʪʽʣʘ,ʷʢ ʬʫʥʢʮʽʾ r.  

4) ɿʘʢʦʥʦʤ ʚʩʝʩʚʽʪʥʴʦʛʦ ʪʷʞʽʥʥʷ.  

5) ɿʘʢʦʥʦʤ ʂʫʣʦʥʘ. 

 

ʈʽʚʥʷʥʥʷ  ʦʧʠʩʫʻ:  

 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ  

 ʦʧʠʩʫʻ:  
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ɺʠʨʘʟ  

, ʜʝ 

 ʻ ʥʘʩʣʽʜʢʦʤ  

ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʷʥʥʷ:  

1)  ʟ ʫʨʘʭʫʚʘʥʥʷʤ,   

2)  ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦ   

3)  ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦ   

4)  ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦ   

5)  ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦ   

 

 

ʑʦ ʦʧʠʩʫʻ ʬʦʨʤʫʣʘ   

 

 

ʗʢ ʥʘʟʠʚʘʶʪʴʩʷ ʨʽʚʥʷʥʥʷ   

 

ʅʘʟʚʽʪʴ ʥʠʞʯʝ ʥʘʚʝʜʝʥʽ ʚʝʣʠʯʠʥʠ ʽ ʾʭ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ: 

 
1) v1=7,910 ʢʤ/ʩ - ʧʝʨʰʘ ʢʦʩʤʽʯʥʘ ʰʚʠʜʢʽʩʪʴ, v2=11,186 ʢʤ/ʩ - 

ʜʨʫʛʘ ʢʦʩʤʽʯʥʘ ʰʚʠʜʢʽʩʪʴ, ..., v4 - ʯʝʪʚʝʨʪʘ ʢʦʩʤʽʯʥʘ ʰʚʠʜʢʽʩʪʴ.  

2) v1=11,186 ʢʤ/ʩ - ʧʝʨʰʘ ʢʦʩʤʽʯʥʘ ʰʚʠʜʢʽʩʪʴ, v2=7,910 ʢʤ/ʩ -  
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ʜʨʫʛʘ ʢʦʩʤʽʯʥʘ ʰʚʠʜʢʽʩʪʴ.  

3) v2 ʟʘʙʝʟʧʝʯʫʻ ʚʠʭʽʜ ʟʘ ʤʝʞʽ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ.  

4) vmax
ʚʠʭ ʟʘʙʝʟʧʝʯʫʻ ʚʠʭʽʜ ʟʘ ʤʝʞʽ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ.  

5) vmax
ʚʠʭ ʟʘʙʝʟʧʝʯʫʻ ʚʠʭʽʜ ʟʘ ʤʝʞʽ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ. 

 

 

 

ʗʢʘ ʟ ʬʦʨʤʫʣ ʚʠʟʥʘʯʘʻ ʨʘʜʽʫʩ ʦʨʙʽʪʠ ʛʝʦʩʪʘʪʠʯʥʦʛʦ ʩʫʧʫʪʥʠʢʘ ɿʝʤʣʽ?  

 

 

 

ɿ ʨʽʚʥʷʥʥʷ  ʚʠʟʥʘʯʘʶʪʴ:  

 

ɿ ʨʽʚʥʷʥʥʷ  ʚʠʟʥʘʯʘʶʪʴ:  

 

ʗʢʽ ʟ ʬʦʨʤʫʣ ʥʘʟʠʚʘʶʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ɻʘʣʽʣʝʷ?  

 

ʑʦ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʫʣʠ  

  
 

ʗʢʘ ʧʨʠʯʠʥʘ ʟʤʽʱʝʥʥʷ ʧʣʦʱʠʥʠ ʢʦʣʠʚʘʥʴ ʤʘʷʪʥʠʢʘ ʌʫʢʦ?  

 

ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʽʜʪʚʝʨʜʞʝʥʴ ʟʘʢʦʥʫ ʟʙʝʨʝʞʝʥʥʷ  

ʤʦʤʝʥʪʫ ʽʤʧʫʣʴʩʫ ʪʚʝʨʜʦʛʦ ʪʽʣʘ.  

1) ʂʨʽʩʣʦ ɾʫʢʦʚʩʴʢʦʛʦ, ʦʙʝʨʪʘʥʥʷ ʙʘʣʝʨʠʥʠ ʥʘ ʧʫʘʥʪʘʭ, ʦʩʴʦʚʝ ʦʙʝʨʪʘʥʥʷ ʧʫʣʴʩʘʨʽʚ.  

2) ʄʘʷʪʥʠʢ ʌʫʢʦ.  

3) ʌʽʟʠʯʥʠʡ ʤʘʷʪʥʠʢ.  

4) ʌʽʟʠʯʥʠʡ ʤʘʷʪʥʠʢ, ʦʩʴʦʚʝ ʦʙʝʨʪʘʥʥʷ ɿʝʤʣʽ.  

5) ʂʨʽʩʣʦ ɾʫʢʦʚʩʴʢʦʛʦ, ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʘʷʪʥʠʢ. 

 

 

 

ʂʦʣʠ ʩʠʣʘ ʂʦʨʽʦʣʽʩʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ  ?  

 

 

 

ʅʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ:   
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ʅʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ: 

  
1) ɽʢʚʘʪʦʨʽʘʣʴʥʽ ʪʨʘʻʢʪʦʨʽʾ ʧʘʜʽʥʥʷ ʜʦ ʛʨʘʥʠʯʥʦʾ ʚʠʩʦʪʠ, ʚʠʱʝ ʷʢʦʾ ʧʨʝʜʤʝʪʠ  

ʩʪʘʚʘʪʠʤʫʪʴ ʰʪʫʯʥʠʤʠ ʩʫʧʫʪʥʠʢʘʤʠ ɿʝʤʣʽ.  

2) ɽʢʚʘʪʦʨʽʘʣʴʥʽ ʪʨʘʻʢʪʦʨʽʾ ʧʘʜʽʥʥʷ ʜʦ ʛʨʘʥʠʯʥʦʾ ʚʠʩʦʪʠ, ʚʠʱʝ ʷʢʦʾ ʧʨʝʜʤʝʪʠ 

ʩʪʘʚʘʪʠʤʫʪʴ ʰʪʫʯʥʠʤʠ ʩʫʧʫʪʥʠʢʘʤʠ ɿʝʤʣʽ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ɿʝʤʣʷ ʙʫʣʘ ʙ ʥʝ ʨʫʭʦʤʘ.  

3) ʊʨʘʻʢʪʦʨʽʾ ʨʘʢʝʪʠ, ʷʢʘ ʩʪʘʨʪʫʻ ʟ ʧʦʚʝʨʭʥʽ ʄʽʩʷʮʷ.  

4) ʇʦʣʫʤ'ʷ ʩʚʽʯʢʠ.  

5) ʂʦʤʝʪʫ ʟ ʭʚʦʩʪʦʤ. 

 

 

 

ʏʠ ʦʧʠʩʫʻ ʜʘʥʘ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʨʫʭ ʤʘʷʪʥʠʢʘ ʌʫʢʦ?  

  
 

ʅʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ: 

  
 

ʗʢʽ ʟ ʧʝʨʝʚʦʪʚʦʨʝʥʴ ʥʘʟʠʚʘʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʃʦʨʝʥʮʘ? 

 
 

ʗʢʽ ʟ ʬʦʨʤʫʣ ʻ ʥʘʩʣʽʜʢʦʤ ʧʝʨʝʪʚʦʨʝʥʴ ʃʦʨʝʥʮʘ?  



8 

  
 

ʗʢ ʥʘʟʠʚʘʶʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ  

  
ʗʢʽ ʟ ʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣ ʚʠʟʥʘʯʘʶʪʴ ʝʥʝʨʛʽʶ ʪʘ ʽʤʧʫʣʴʩ ʨʝʣʷʪʠʚʽʩʪʩʴʢʦʾ ʯʘʩʪʠʥʢʠ?  

 
 

  
ʋ ʤʘʪʨʠʮʽ, ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ, ʚʝʣʠʯʠʥʘ ɻ ʜʦʨʽʚʥʶʻ:  

1)   

2)   

3)   

4)   

5)  

 

 

ɯʥʚʘʨʽʘʥʪʘʤʠ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʪʝʦʨʽʡ ʚʽʜʥʦʩʥʦʩʪʽ ʥʘʟʠʚʘʶʪʴʩʷ:  

 

ʗʢʽ ʟ ʚʩʽʭ ʫ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚʽʜʧʦʚʽʜʽ ʚʝʣʠʯʠʥ ʻ ʽʥʚʘʨʽʘʥʪʘʤʠ 

ʚʽʜʥʦʩʥʦ ʧʝʨʝʪʚʦʨʝʥʴ ʃʦʨʝʥʮʘ?  

 

4-ʚʝʢʪʦʨ ʫʟʘʛʘʣʴʥʝʥʦʾ ʰʚʠʜʢʦʩʪʽ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ  
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ʇʨʦʩʪʦʨʦʚʽ ʢʦʤʧʦʥʝʥʪʠ 4-ʚʝʢʪʦʨʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʽʚʥʽ:  

1)   

2)   

3)   

4)   

5)   

 

 

ʏʘʩʦʚʘ ʢʦʤʧʦʥʝʥʪʘ 4-ʚʝʢʪʦʨʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʽʚʥʘ:  

1)   

2)   

3)   

4)   

5)  

 

 

ʇʨʦʩʪʦʨʦʚʽ ʢʦʤʧʦʥʝʥʪʠ 4-ʩʠʣʠ ʜʦʨʽʚʥʶʶʪʴ:  

 

ʏʘʩʦʚʘ ʢʦʤʧʦʥʝʥʪʘ 4-ʩʠʣʠ ʜʦʨʽʚʥʶʻ:  

 

ɺʠʨʘʟ  ʚʠʟʥʘʯʘʻ:  

 

ɺʠʨʘʟ  ʚʠʟʥʘʯʘʻ:  

 

ʈʽʚʥʷʥʥʷ ʨʫʭʫ  ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʥʘʩʪʫʧʥʽʡ ʙʽʣʴʰ  

ʜʝʪʘʣʴʥʽʡ ʬʦʨʤʽ:  

 

ɺʠʨʘʟʠ ʚʠʟʥʘʯʘʶʪʴ: 

 

 

ɺʠʨʘʟ  ʚʠʟʥʘʯʘʻ: 
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ʋ ʚʠʨʘʟʘʭ Eo ʻ : 

1) ʉʫʤʘʨʥʦʶ ʧʦʪʝʥʮʽʘʣʴʥʦʶ ʝʥʝʨʛʽʻʶ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

2) ʉʫʤʘʨʥʦʶ ʢʽʥʝʪʠʯʥʦʶ ʝʥʝʨʛʽʻʶ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

3) ʉʫʤʘʨʥʦʶ ʝʥʝʨʛʽʻʶ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

4) ʂʽʥʝʪʠʯʥʦʶ ʝʥʝʨʛʽʻʶ ʮʝʥʪʨʘ ʤʘʩ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

5) ɽʥʝʨʛʽʻʶ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

 

 

ʋ ʚʠʨʘʟʘʭ  e   ̒ :  

 

ʋ ʚʠʨʘʟʘʭ m ̒ : 
1) ʂʽʥʝʪʠʯʥʦʶ ʝʥʝʨʛʽʻʶ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

2) ɿʚʝʜʝʥʦʶ ʤʘʩʦʶ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

3) ʉʫʤʘʨʥʦʶ ʝʥʝʨʛʽʻʶ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

4) ʂʽʥʝʪʠʯʥʦʶ ʝʥʝʨʛʽʻʶ ʮʝʥʪʨʘ ʤʘʩ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

5) ʂʦʝʬʽʮʽʻʥʪʦʤ ʝʥʝʨʛʽʾ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

 

 

ɿʚʝʜʝʥʘ ʤʘʩʘ ʜʚʦʭ ʯʘʩʪʠʥʦʢ ʙʫʜʝ 

1) ʙʽʣʴʰʦʶ ʚʽʜ ʤʘʩʠ ʢʦʞʥʦʾ ʟ ʯʘʩʪʠʥʦʢ.  

2) ʤʝʥʰʦʶ ʚʽʜ ʤʘʩʠ ʢʦʞʥʦʾ ʟ ʯʘʩʪʠʥʦʢ.  

3) ʙʽʣʴʰʦʶ ʚʽʜ ʤʘʩʠ ʤʝʥʰ ʤʘʩʠʚʥʦʾ ʯʘʩʪʠʥʢʠ ʽ ʤʝʥʰʦʶ ʚʽʜ ʤʘʩʠ ʙʽʣʴʰ ʤʘʩʠʚʥʦʾ.  

4) ʨʽʚʥʦʶ ʜʦʙʫʪʢʫ ʤʘʩ ʯʘʩʪʠʥʦʢ. 

5) ʨʽʚʥʦʶ ʨʽʟʥʠʮʽ ʤʘʩ ʯʘʩʪʠʥʦʢ. 

 

ʋ ʚʠʨʘʟʘʭ   L 0 ʻ  

1) ʩʫʤʘʨʥʠʤ ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʜʚʦʭ ʯʘʩʪʠʥʦʢ 

2) ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʮʝʥʪʨʘ ʤʘʩ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

3) ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

4) ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʧʝʨʰʦʾ ʯʘʩʪʠʥʢʠ. 

5) ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʜʨʫʛʦʾ ʯʘʩʪʠʥʢʠ. 
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ʋ ʚʠʨʘʟʘʭ     l ʻ  

1) ʩʫʤʘʨʥʠʤ ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʜʚʦʭ ʯʘʩʪʠʥʦʢ 

2) ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʮʝʥʪʨʘ ʤʘʩ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

3) ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʜʚʦʭ ʯʘʩʪʠʥʦʢ. 

4) ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʧʝʨʰʦʾ ʯʘʩʪʠʥʢʠ. 

5) ʤʦʤʝʥʪʦʤ ʽʤʧʫʣʴʩʫ ʜʨʫʛʦʾ ʯʘʩʪʠʥʢʠ. 

 

 

ɹʘʨʠʮʝʥʪʨ ʩʠʩʪʝʤʠ ʉʦʥʮʝ-ʧʣʘʥʝʪʘ ʙʫʜʝ ʧʦʟʘ ʤʝʞʘʤʠ ʉʦʥʮʷ ʟʘ ʫʤʦʚʠ: 

1)   

2)  

3) ʗʢʱʦ ʧʣʘʥʝʪʘ ʧʝʨʝʙʫʚʘʪʠʤʝ ʚʽʜ ʉʦʥʮʷ ʥʘ ʚʽʜʩʪʘʥʽ ʤʝʥʰʽʡ ʟʘ ʨʘʜʽʫʩ ʉʦʥʮʷ. 

4) ʗʢʱʦ ʧʣʘʥʝʪʘ ʧʝʨʝʙʫʚʘʪʠʤʝ ʚʽʜ ʉʦʥʮʷ ʥʘ ʚʽʜʩʪʘʥʽ ʙʽʣʴʰʽʡ ʟʘ ʨʘʜʽʫʩ ʉʦʥʮʷ. 

5) ʗʢʱʦ ʧʣʘʥʝʪʘ ʧʝʨʝʙʫʚʘʪʠʤʝ ʚʽʜ ʉʦʥʮʷ ʥʘ ʚʽʜʩʪʘʥʽ ʩʪʘ ʾʾ ʨʘʜʽʫʩʽʚ. 

 

 

ʈʽʚʥʷʥʥʷ                                                                                       

ʥʘʟʠʚʘʻʪʴʩʷ:  

1) ʈʽʚʥʷʥʥʷʤ ʅʘʚ'-̒ʉʪʦʢʩʘ  

2) ʈʽʚʥʷʥʥʷʤ ʟʙʝʨʝʞʝʥʥʷ ʝʥʝʨʛʽʾ  

3) ʈʽʚʥʷʥʥʷʤ ɽʡʣʝʨʘ (ʟʙʝʨʝʞʝʥʥʷ ʽʤʧʫʣʴʩʫ)  

4) ʈʽʚʥʷʥʥʷʤ ʥʝʧʝʨʝʨʚʥʦʩʪʽ  

5) ʍʚʠʣʴʦʚʠʤ ʨʽʚʥʷʥʥʷʤ 

 

 

  
ʅʘ ʨʠʩʫʥʢʫ ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʘ ʩʠʩʪʝʤʘ: 

1) ɼʚʦʭ ʪʽʣ ʦʜʠʥʘʢʦʚʦʾ ʤʘʩʠ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʧʦ ʝʣʽʧʪʠʯʥʠʭ ʦʨʙʽʪʘʭ. 

2) ɼʚʦʭ ʪʽʣ ʟ ʩʠʣʴʥʦʶ ʨʽʟʥʠʮʝʶ ʚ ʤʘʩʘʭ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʩʧʽʣʴʥʦʛʦ ʙʘʨʠʮʝʥʪʨʘ. 

3) ɿʝʤʣʷ-ʄʽʩʷʮʴ. 

4) ʇʣʫʪʦʥ-ʍʘʨʦʥ. 

5) ɼʚʘ ʪʽʣʘ ʦʜʠʥʘʢʦʚʦʾ ʤʘʩʠ, ʱʦ ʢʨʫʞʣʷʶʪʴ ʥʘʚʢʦʣʦ ʩʧʽʣʴʥʦʛʦ ʙʘʨʠʮʝʥʪʨʫ. 
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ʅʘ ʨʠʩʫʥʢʫ ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʘ ʩʠʩʪʝʤʘ: 

 

  
ʅʘ ʨʠʩʫʥʢʫ ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʘ ʩʠʩʪʝʤʘ: 

 

 

  
ʅʘ ʨʠʩʫʥʢʫ ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʘ ʩʠʩʪʝʤʘ: 

 

 

  
ʅʘ ʨʠʩʫʥʢʫ ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʘ ʩʠʩʪʝʤʘ: 

 

 

ʌʽʟʠʯʥʠʡ ʤʘʷʪʥʠʢ ï ʮʝ: 

1) ɸʙʩʦʣʶʪʥʦ ʪʚʝʨʜʝ ʪʽʣʦ. 

2) ʆʩʮʠʣʷʪʦʨ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʢʦʣʠʚʘʥʥʷ ʚ ʧʦʣʽ ʷʢʠʭ-ʥʝʙʫʜʴ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ, ʱʦ ʻ 

ʮʝʥʪʨʦʤ ʤʘʩ ʜʘʥʦʛʦ ʪʽʣʘ, ʘʙʦ ʥʝʨʫʭʦʤʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ 

ʤʘʩ ʜʘʥʦʛʦ ʪʽʣʘ. 
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3) ʆʩʮʠʣʷʪʦʨ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʢʦʣʠʚʘʥʥʷ ʚ ʧʦʣʽ ʷʢʠʭ-ʥʝʙʫʜʴ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ, ʱʦ ʥʝ ʻ 

ʮʝʥʪʨʦʤ ʤʘʩ ʜʘʥʦʛʦ ʪʽʣʘ, ʘʙʦ ʥʝʨʫʭʦʤʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʾ 

ʥʘʧʨʷʤʢʫ ʜʽʾ ʩʠʣ, ʷʢʘ ʥʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ ʤʘʩ ʜʘʥʦʛʦ ʪʽʣʘ. 

4) ʆʩʮʠʣʷʪʦʨ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʢʦʣʠʚʘʥʥʷ ʚ ʧʦʣʽ ʷʢʠʭ-ʥʝʙʫʜʴ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ, ʱʦ ʥʝ ʻ 

ʮʝʥʪʨʦʤ ʤʘʩ ʜʘʥʦʛʦ ʪʽʣʘ, ʘʙʦ ʥʝʨʫʭʦʤʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʮʝʥʪʨ 

ʤʘʩ ʜʘʥʦʛʦ ʪʽʣʘ. 

5) ʆʩʮʠʣʷʪʦʨ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʢʦʣʠʚʘʥʥʷ ʚ ʧʦʣʽ ʷʢʠʭ-ʥʝʙʫʜʴ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ, ʱʦ ʻ 

ʮʝʥʪʨʦʤ ʤʘʩ ʜʘʥʦʛʦ ʪʽʣʘ, ʘʙʦ ʥʝʨʫʭʦʤʦʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ, ʷʢʘ ʥʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʮʝʥʪʨ ʤʘʩ ʜʘʥʦʛʦ ʪʽʣʘ. 

 

 

ʋ ʚʠʨʘʟʽ  , ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʬʽʟʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ  

ʚʝʣʠʯʠʥʘ r ʻ: 

 

ʋ ʚʠʨʘʟʽ  , ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʬʽʟʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ  

ʚʝʣʠʯʠʥʘ h ʻ: 

 

ʎʝʥʪʨ ʢʦʣʠʚʘʥʥʷ ʪʘ ʟʚʝʜʝʥʘ ʚʽʜʩʪʘʥʴ ʬʽʟʠʯʥʦʛʦ ʤʘʷʪʥʠʢʘ ï ʮʝ: 

 

ɺʠʨʘʟ  ʧʨʝʜʩʪʘʚʣʷʻ ʨʦʟʚ'ʷʟʦʢ ʨʽʚʥʷʥʥʷ: 

1) , ʜʝ  ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ   

2) , ʜʝ  ʧʨʠ  ʥʘʩʪʫʧʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ   

3) , ʜʝ  ʧʨʠ  ʥʘʩʪʫʧʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ   

4) , ʜʝ  ʧʨʠ  

5) , ʜʝ  ʧʨʠ  

 

 ʚʠʟʥʘʯʘʻ: 

 

 

 

 

 

ʅʘ ʨʠʩʫʥʢʫ ʧʨʫʞʥʽʤ ʜʝʬʦʨʤʘʮʽʷʤ ʚʽʜʧʦʚʽʜʘʻ:  

1) ɼʽʣʷʥʢʘ ʩd  

2) ɼʽʣʷʥʢʘ ab  

3) ɼʽʣʷʥʢʘ kb  
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4) ʊʦʯʢʘ b  

5) ɼʽʣʷʥʢʘ ʆʘ 

 

 

 

ʅʘ ʨʠʩʫʥʢʫ ʧʣʘʩʪʠʯʥʠʤ ʜʝʬʦʨʤʘʮʽʷʤ ʚʽʜʧʦʚʽʜʘʻ:  

1) ɼʽʣʷʥʢʘ ʩd  

2) ɼʽʣʷʥʢʘ ab  

3) ɼʽʣʷʥʢʘ kb  

4) ʊʦʯʢʘ b  

5) ɼʽʣʷʥʢʘ ʆʘ 

 

 

 

ɺʠʨʘʟ  

ʧʨʝʜʩʪʘʚʣʷʻ  

 

ɺʠʨʘʟʠ  

ʚʠʟʥʘʯʘʶʪʴ  

 

 

 
ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ:  

1) ʊʨʫʙʢʫ ɺʝʥʪʨʫʨʽ.  

2) ʊʨʫʙʢʫ ʇʽʪʦ.  

3) ɯʣʶʩʪʨʘʮʽʶ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʧʘʨʘʜʦʢʩʫ.  

4) ɯʣʶʩʪʨʘʮʽʶ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʷʚʠʱʘ ʧʨʠʪʷʛʫʚʘʥʥʷ ʜʚʦʭ ʚʠʛʥʫʪʠʭ ʧʦʚʝʨʭʦʥʴ. 

5) ɯʣʶʩʪʨʘʮʽʶ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʢʫʣʽ ʫ ʧʦʪʦʮʽ ʧʦʚʽʪʨʷ. 
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ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ:  

 

 

 

 
ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ:  

 

 

 

 
ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ:  

 

ʋʷʚʥʘ ʨʽʜʠʥʘ, ʷʢʘ ʥʝ ʤʘʻ ʚ'ʷʟʢʦʩʪʽ ʥʘʟʠʚʘʻʪʴʩʷ:  

 

ʈʫʭ ʨʽʜʠʥʠ ʚʚʘʞʘʻʪʴʩʷ ʩʪʘʮʽʦʥʘʨʥʠʤ, ʷʢʱʦ:  

 

ʃʽʥʽʾ ʪʝʯʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ:  

 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ Sv=const ʥʘʟʠʚʘʻʪʴʩʷ:  

 

ʗʢʝ ʟ ʥʘʚʝʜʝʥʠʭ ʪʚʝʨʜʞʝʥʴ ʥʝʚʽʨʥʝ?  

1) ɼʠʥʘʤʽʯʥʠʡ ʪʠʩʢ ʧʨʦʧʦʨʮʽʡʥʠʡ ʢʚʘʜʨʘʪʫ ʰʚʠʜʢʦʩʪʽ  

2) ɻʽʜʨʘʚʣʽʯʥʠʡ ʪʠʩʢ ʧʨʦʧʦʨʮʽʡʥʠʡ ʧʨʠʩʢʦʨʝʥʥʶ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ  

3) ɻʽʜʨʘʚʣʽʯʥʠʡ ʪʠʩʢ ʧʨʦʧʦʨʮʽʡʥʠʡ ʰʚʠʜʢʦʩʪʽ  

4) ɺʝʣʠʯʠʥʘ ʟʤʽʥʠ ʧʦʚʥʦʾ ʝʥʝʨʛʽʾ ʧʨʠ ʨʫʩʽ ʨʽʜʠʥʠ ʢʨʽʟʴ ʪʨʫʙʢʫ ʪʝʯʽʾ ʦʙʤʝʞʝʥʦʛʦ ʨʦʟʤʽʨʫ 

ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʧʦʚʥʠʭ ʝʥʝʨʛʽʡ ʤʘʩ ʨʽʜʠʥʠ, ʱʦ ʟʘʪʽʢʘʶʪʴ ʽ ʚʠʪʽʢʘʶʪʴ ʟ ʪʨʫʙʢʠ  

5) ɿʘʢʦʥ ɹʝʨʥʫʣʣʽ ʚʠʨʘʞʘʻ ʟʘʢʦʥ ʟʙʝʨʝʞʝʥʥʷ ʧʠʪʦʤʦʾ ʝʥʝʨʛʽʾ. 
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ʋ ʟʘʢʦʥʽ ʌʽʢʘ   ʚʝʣʠʯʠʥʘ D ʥʘʟʠʚʘʻʪʴʩʷ:  

 

 

ʋ ʩʠʩʪʝʤʽ ʉɯ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʚʠʤʽʨʶʻʪʴʩʷ ʚ:  

 

 

ʋ ʨʽʚʥʷʥʥʽ ʚʝʣʠʯʠʥʘ ɡ ʻ:  

 

ʋ ʨʽʚʥʷʥʥʽ     ȹʻ:  

 

ʋ ʟʘʢʦʥʽ ʅʴʶʪʦʥʘ    ʚʝʣʠʯʠʥʘ ɖ ʥʘʟʠʚʘʻʪʴʩʷ:  

 

ʋ ʩʠʩʪʝʤʽ ʉɯ ʢʦʝʬʽʮʽʝʥʪ ʜʠʬʫʟʽʾ ʚʠʤʽʨʶʻʪʴʩʷ ʚ:  

 

 

ɺʠʨʘʟ ʚʠʟʥʘʯʘʻ: 

 

 

 

ʋ ʬʦʨʤʫʣʽ      ʜʣʷ ʰʚʠʜʢʦʩʪʽ ʧʘʜʽʥʥʷ ʧʨʝʜʤʝʪʘ ʫ ʨʽʜʠʥʽ ɟ1 ʻ  

 

ʗʢʱʦ ʘʤʧʣʽʪʫʜʘ ʟʙʫʨʝʥʥʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʥʘʧʨʷʤʢʫ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʾ ʧʣʦʩʢʦʾ ʭʚʠʣʽ, ʪʦ ʪʘʢʘ ʭʚʠʣʷ ʥʘʟʠʚʘʻʪʴʩʷ:  

 

ʗʢʱʦ ʘʤʧʣʽʪʫʜʘ ʟʙʫʨʝʥʴ ʧʘʨʘʣʝʣʴʥʘ ʭʚʠʣʴʦʚʦʤʫ ʚʝʢʪʦʨʫ, ʪʦ ʪʘʢʘ ʭʚʠʣʷ ʥʘʟʠʚʘʻʪʴʩʷ:  

 

ɺʠʨʘʟ ʚʠʟʥʘʯʘʻ:  

 

 

ʊʽʣʦ ʢʦʚʟʘʻ ʚʥʠʟ ʧʦ ʧʦʭʠʣʽʡ ʧʣʦʱʠʥʽ, ʷʢʘ ʫʪʚʦʨʶʻ ʢʫʪ Ŭ ʟ ʛʦʨʠʟʦʥʪʦʤ. ʐʣʷʭ 

ʧʨʦʡʜʝʥʠʡ ʪʽʣʦʤ ʜʦʨʽʚʥʶʻ s, ʘ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʪʽʣʦʤ ʪʘ ʧʣʦʱʠʥʦʶ k. ɿ 

ʷʢʦʶ ʰʚʠʜʢʽʩʪʶ ʨʫʭʘʪʠʤʝʪʴʩʷ ʪʽʣʦ ʚ ʤʦʤʝʥʪ ʧʝʨʝʭʦʜʫ ʟ ʧʦʭʠʣʦʾ ʧʣʦʱʠʥʠ ʥʘ 
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ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʦʚʝʨʭʥʶ? 

1. 

 
2. 

 
3. 

 
4. 

 
5. 

 
 

ʅʘ ʛʣʘʜʢʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʪʽʣʦ ʤʘʩʦʶ M. ɯʥʰʝ ʪʽʣʦ 

ʤʘʩʦʶ m ʧʽʜʚʽʰʝʥʝ ʥʘ ʥʠʪʮʽ, ʧʝʨʝʢʠʥʫʪʽʡ ʯʝʨʝʟ ʙʣʦʢ ʽ ʧʨʠʚ'ʷʟʘʥʽʡ ʜʦ M. 

ɿʥʘʡʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʫʪʚʦʨʝʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʥʘʪʷʛ ʥʠʪʢʠ, ʷʢʱʦ ʟʥʝʭʪʫʚʘʪʠ 

ʪʝʨʪʷʤ ʚ ʙʣʦʮʽ, ʤʘʩʘʤʠ ʙʣʦʢʫ ʪʘ ʥʠʪʦʢ. 

 

1. 

 
 

2. 

 
 

3. 

 
 

4. 

 
 

5. 

 
 

ʇʫʰʢʘ ʤʘʩʦʶ M ʧʦʯʠʥʘʻ ʚʽʣʴʥʦ ʢʦʚʟʘʪʠ ʧʦ ʛʣʘʜʢʽʡ ʧʦʭʠʣʽʡ ʧʣʦʱʠʥʽ, ʷʢʘ 

ʫʪʚʦʨʶʻ ʢʫʪ Ŭ ʟ ʛʦʨʠʟʦʥʪʦʤ. ʂʦʣʠ ʚʦʥʘ ʧʨʦʡʰʣʘ ʰʣʷʭ l, ʟʨʦʙʠʣʠ ʧʦʩʪʨʽʣ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʟʘʨʷʜ ʚʠʣʝʪʽʚ ʟ ʽʤʧʫʣʴʩʦʤ p ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʽ, ʘ 
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ʧʫʰʢʘ ʥʘ ʤʠʪʴ ʟʫʧʠʥʠʣʘʩʷ. ʅʝʭʪʫʶʯʠ ʤʘʩʦʶ ʟʘʨʷʜʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʘʩʦʶ 

ʧʫʰʢʠ M, ʟʥʘʡʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʦʩʪʨʽʣʫ. 

 

ʂʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʯʘʩʪʠʥʢʠ, ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʧʦ ʢʦʣʫ ʨʘʜʽʫʩʘ R, ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʦʡʜʝʥʦʛʦ ʯʘʩʪʠʥʢʦʶ ʰʣʷʭʫ s ʷʢ Ek=A s2, ʜʝ A=const. ɿʥʘʡʪʠ ʤʦʜʫʣʴ ʩʠʣʠ, 

ʷʢʘ ʜʽʻ ʥʘ ʯʘʩʪʠʥʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʦʡʜʝʥʦʛʦ ʥʝʶ ʰʣʷʭʫ s.  

 

 
ʅʝʚʝʣʠʢʦʤʫ ʪʽʣʫ  ʤʘʩʦʶ m, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, 

ʥʘʜʘʣʠ ʧʦʯʘʪʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ  v0. ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʡʜʝʥʦʛʦ 

ʪʽʣʦʤ ʰʣʷʭʫ ʷʢ k= Ŭs, ʜʝ  Ŭ=const. ɿʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʤʠʪʪʻʚʫ ʧʦʪʫʞʥʽʩʪʴ  

 

ɿʥʘʡʪʠ ʤʦʜʫʣʴ ʪʘ ʥʘʧʨʷʤ ʩʠʣʠ, ʷʢʘ ʜʽʻ ʥʘ ʯʘʩʪʠʥʢʫ ʤʘʩʦʶ m ʧʨʠ ʾʾ ʨʫʩʽ ʚ 

ʧʣʦʱʠʥʽ xOy  ʟʘ ʟʘʢʦʥʦʤ x=A sin(wt), y=B cos(wt), ʜʝ A, B, w ð const. 

 

ɸʝʨʦʩʪʘʪ ʤʘʩʦʶ m ʧʦʯʠʥʘʻ ʦʧʫʩʢʘʪʠʩʷ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ a. ɺʠʟʥʘʯʠʪʠ ʤʘʩʫ 

ʚʘʥʪʘʞʫ æm, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʚʠʢʠʥʫʪʠ ʟ ʘʝʨʦʩʪʘʪʫ, ʱʦʙ ʚʽʥ ʦʪʨʠʤʘʚ ʪʘʢʝ ʞ 

ʧʨʠʩʢʦʨʝʥʥʷ ʘ, ʘʣʝ ʥʘʧʨʷʤʣʝʥʝ ʚʚʝʨʭ. ʆʧʦʨʦʤ ʧʦʚʽʪʨʷ ʧʨʠ ʮʴʦʤʫ ʥʝʭʪʫʻʤʦ.  

 

ʅʘ ʧʦʭʠʣʫ ʧʣʦʱʠʥʫ, ʷʢʘ ʫʪʚʦʨʶʻ ʢʫʪ Ŭ ʟ ʛʦʨʠʟʦʥʪʦʤ ʧʦʢʣʘʣʠ ʜʚʘ ʪʽʣʘ ʤʘʩʘʤʠ 

m1 ʪʘ m2.  ʂʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ  ʤʽʞ ʤʘʩʘʤʠ  ʪʘ ʧʦʭʠʣʦʶ ʧʣʦʱʠʥʦʶ k1 ʪʘ  k2 ( 

k1>k2). ɿʥʘʡʪʠ ʩʠʣʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʙʨʫʩʢʘʤʠ ʚ ʧʨʦʮʝʩʽ ʾʭ ʨʫʭʫ ʪʘ  ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʢʫʪʘ, ʧʨʠ ʷʢʦʤʫ ʧʦʯʥʝʪʴʩʷ ʢʦʚʟʘʥʥʷ.  

 

ʅʝʚʝʣʠʢʝ ʪʽʣʦ ʤʘʩʦʶ m  ʧʦʯʠʥʘʻ ʢʦʚʟʘʪʠ ʟ ʚʝʨʰʠʥʠ ʧʦʭʠʣʦʾ ʧʣʦʱʠʥʠ, ʷʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ ʚʝʨʪʠʢʘʣʴʥʦʶ ʦʧʦʨʦʶ  ɸ. ʆʩʥʦʚʘ ʧʦʭʠʣʦʾ ʧʣʦʱʠʥʠ ð 2 ʤ, 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʪʽʣʦʤ ʽ ʧʦʭʠʣʦʶ ʧʣʦʱʠʥʦʶ ʻ 0.14. ʇʨʠ ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ  

ʢʫʪʘ Ŭ  ʯʘʩ ʟʽʩʢʦʚʟʫʚʘʥʥʷ ʪʽʣʘ ʙʫʜʝ ʥʘʡʤʝʥʰʠʤ? 

 

ʐʘʡʙʫ ʧʦʢʣʘʣʠ ʥʘ ʧʦʭʠʣʫ ʧʣʦʱʠʥʫ ʽ ʥʘʜʘʣʠ ʾʡ ʥʘʧʨʷʤʣʝʥʫ ʚʚʝʨʭ ʧʦʯʘʪʢʦʚʫ 

ʰʚʠʜʢʽʩʪʴ v0. ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʰʘʡʙʦʶ ʪʘ ʧʣʦʱʠʥʦʶ ʜʦʨʽʚʥʶʻ k. ʇʨʠ 

ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʢʫʪʘ ʥʘʭʠʣʫ ʧʣʦʱʠʥʠ ʜʦ ʛʦʨʠʟʦʥʪʫ ʰʘʡʙʘ ʧʨʦʡʜʝ ʚʚʝʨʭ ʧʦ 

ʧʦʭʠʣʽʡ ʧʣʦʱʠʥʽ ʥʘʡʤʝʥʰʫ ʚʽʜʩʪʘʥʴ ʽ ʯʦʤʫ ʮʷ ʚʽʜʩʪʘʥʴ  ʜʦʨʽʚʥʶʻ? 

 

ʅʘ ʪʽʣʦ ʤʘʩʦʶ   m,  ʷʢʝ ʣʝʞʠʪʴ ʥʘ ʛʣʘʜʢʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ʚ ʤʦʤʝʥʪ  

t= 0 ʧʦʯʘʣʘ ʜʽʷʪʠ ʩʠʣʘ F=kt,  ʜʝ kð const.  ʅʘʧʨʷʤ ʮʽʻʾ ʩʠʣʠ ʚʚʝʩʴ ʯʘʩ 

ʫʪʚʦʨʶʻ ʢʫʪ  Ŭ ʟ ʛʦʨʠʟʦʥʪʦʤ. ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ ʪʽʣʘ ʚ ʤʦʤʝʥʪ ʚʽʜʨʠʚʫ ʚʽʜ 

ʧʣʦʱʠʥʠ ʪʘ ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʪʽʣʦʤ ʜʦ ʮʴʦʛʦ ʤʦʤʝʥʪʫ. 

 
 

ɼʦ ʙʨʫʩʢʘ ʤʘʩʦʶ m, ʷʢʠʡ ʣʝʞʠʪʴ ʥʘ ʛʣʘʜʢʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʧʨʠʢʣʘʣʠ ʧʦʩʪʽʡʥʫ ʧʦ ʤʦʜʫʣʶ ʩʠʣʫ  F=mq/3. ɺ ʧʨʦʮʝʩʽ ʡʦʛʦ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ 

ʨʫʭʫ ʢʫʪ ʤʽʞ ʥʘʧʨʷʤʦʤ ʮʽʻʾ ʩʠʣʠ ʽ ʛʦʨʠʟʦʥʪʦʤ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ  Ŭ=ks,  

ʜʝ   s  - ʧʨʦʡʜʝʥʠʡ ʙʨʫʩʢʦʤ ʰʣʷʭ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ. ɿʥʘʡʪʠ 
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ʰʚʠʜʢʽʩʪʴ ʙʨʫʩʢʘ ʷʢ ʬʫʥʢʮʽʶ ʢʫʪʘ Ŭ. 
 

ʏʘʩʪʠʥʢʘ ʤʘʩʦʶ m ʚ ʤʦʤʝʥʪ   t=0  ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩʷ   ʧʽʜ ʜʽʻʶ ʩʠʣʠ  F=b(Ű-t)t, 

ʜʝ   b -  ʧʦʩʪʽʡʥʠʡ   ʚʝʢʪʦʨ, Ű ð ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʜʽʷʣʘ ʜʘʥʘ ʩʠʣʘ. ɿʥʘʡʪʠ 

ʽʤʧʫʣʴʩ ʯʘʩʪʠʥʢʠ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʜʽʾ ʩʠʣʠ ʪʘ ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʯʘʩʪʠʥʢʦʶ ʟʘ 

ʯʘʩ ʜʽʾ ʩʠʣʠ.  

 
 

ʅʝʚʝʣʠʢʠʡ ʙʨʫʩʦʢ ʧʦʯʠʥʘʻ ʢʦʚʟʘʪʠ ʧʦ ʧʦʭʠʣʽʡ ʧʣʦʱʠʥʽ, ʷʢʘ ʫʪʚʦʨʶʻ ʢʫʪ  Ŭ ʟ 

ʛʦʨʠʟʦʥʪʦʤ. ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʡʜʝʥʦʛʦ ʪʽʣʦʤ ʰʣʷʭʫ ʷʢ k=ɔx , 

ʜʝ  ɔ ï const. ɿʥʘʡʪʠ ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʪʽʣʦʤ ʜʦ ʟʫʧʠʥʢʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʫ 

ʰʚʠʜʢʽʩʪʴ ʥʘ ʮʴʦʤʫ ʰʣʷʭʫ. 

 

 

ɺʝʣʦʩʠʧʝʜʠʩʪ ʨʫʭʘʻʪʴʩʷ ʧʦ ʢʦʣʦʚʽʡ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʨʘʜʽʫʩʘ R.  

ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ k ʟʘʣʝʞʠʪʴ  ʚʽʜ ʚʽʜʩʪʘʥʽ  r ʜʦ ʮʝʥʪʨʫ ʢʦʣʘ ʷʢ k=k0(1-r/R), ʜʝ - 

k0 ï const. ɿʥʘʡʪʠ ʨʘʜʽʫʩ ʢʦʣʘ ʟ ʮʝʥʪʨʦʤ ʚ ʪ. ʆ, ʧʦ ʷʢʦʤʫ ʚʝʣʦʩʠʧʝʜʠʩʪ ʤʦʞʝ 

ʨʫʭʘʪʠʩʷ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʽ ʯʦʤʫ ʮʷ ʰʚʠʜʢʽʩʪʴ ʜʦʨʽʚʥʶʻ? 

 

 

ʅʘ ʪʽʣʦ ʤʘʩʦʶ  m1, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʧʦʢʣʘʣʠ 

ʟʚʝʨʭʫ ʪʽʣʦ m2. ʗʢʫ ʩʠʣʫ ʧʦʪʨʽʙʥʦ ʧʨʠʢʣʘʩʪʠ ʜʦ ʪʽʣʘ m1, ʱʦʙ ʪʽʣʦ m2 

ʟʽʩʢʦʚʟʥʫʣʦ ʟ ʥʴʦʛʦ?   ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʧʣʦʱʠʥʦʶ ʪʘ ʪʽʣʦʤ ʜʦʨʽʚʥʶʻ   k1,  

ʘ ʤʽʞ ʪʽʣʘʤʠ   m1 ʪʘ  m2  - k2. 

 

 

 

ɿ ʷʢʠʤ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʤʽʱʘʪʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʪʽʣʦ 

ɸ, ʱʦʙ ʪʽʣʘ 1 ʪʘ 2 ʥʝ ʨʫʭʘʣʠʩʷ ʚʽʜʥʦʩʥʦ ʥʴʦʛʦ? 

ʄʘʩʠ ʪʽʣ 1 ʪʘ 2 ʦʜʥʘʢʦʚʽ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ 

ʪʽʣʦʤ ɸ ʪʘ ʜʚʦʤʘ ʤʘʩʘʤʠ ʜʦʨʽʚʥʶʻ k, ʤʘʩʘʤʠ 

ʙʣʦʢʫ, ʥʠʪʦʢ  ʪʘ ʪʝʨʪʷʤ ʚ ʙʣʦʮʽ ʥʝʭʪʫʻʤʦ. 
 

 

ɸʚʪʦʤʦʙʽʣʴ ʨʫʭʘʻʪʴʩʷ ʟ ʧʦʩʪʽʡʥʠʤ ʪʘʥʛʝʥʮʽʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ a ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʦʧʠʩʫʻ ʢʦʣʦ ʨʘʜʽʫʩʘ R  ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ 

ʢʦʚʟʘʥʥʷ ʤʽʞ ʢʦʣʝʩʘʤʠ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʧʦʚʝʨʭʥʝʶ  - k. ʗʢʠʡ ʰʣʷʭ ʧʨʦʡʜʝ 

ʤʘʰʠʥʘ ʙʝʟ ʢʦʚʟʘʥʥʷ, ʷʢʱʦ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ ʜʦʨʽʚʥʶʻ 0? 

 

 

ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʨʪʷ  k  ʣʝʞʠʪʴ ʪʽʣʦ ʤʘʩʦʶ  m.  ɺ 

ʤʦʤʝʥʪ t = 0 ʜʦ ʪʽʣʘ ʧʨʠʢʣʘʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʩʠʣʫ F=bt, ʜʝ  b - ʧʦʩʪʽʡʥʠʡ 

ʚʝʢʪʦʨ. ɿʥʘʡʪʠ ʰʣʷʭ, ʧʨʦʡʜʝʥʠʡ ʪʽʣʦʤ ʟʘ ʧʝʨʰʽ  t ʩʝʢʫʥʜ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʜʽʾ 

ʩʠʣʠ. 
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ʏʘʩʪʠʥʢʘ ʤʘʩʦʶ m ʚ ʤʦʤʝʥʪ ʯʘʩʫ t=0 ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩʷ ʧʽʜ ʜʽʻʶ ʩʠʣʠ , ʜʝ F=a 

sin(w t) ʪʘ a, w - ʧʦʩʪʽʡʥʽ. ʉʢʽʣʴʢʠ ʯʘʩʫ ʯʘʩʪʠʥʢʘ ʙʫʜʝ ʨʫʭʘʪʠʩʷ ʜʦ ʧʝʨʰʦʾ 

ʟʫʧʠʥʢʠ? ʗʢʠʡ ʰʣʷʭ ʚʦʥʘ ʧʨʦʡʜʝ ʟʘ ʮʝʡ ʯʘʩ ʽ ʷʢʘ ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ 

ʯʘʩʪʠʥʢʠ ʥʘ ʮʴʦʤʫ ʰʣʷʭʫ? 

 

 

ʃʽʪʘʢ ʟʜʽʡʩʥʶʻ ʤʝʨʪʚʫ ʧʝʪʣʶ ʨʘʜʽʫʩʘ R ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʴ v. ɿʥʘʡʪʠ ʚʘʛʫ 

ʣʴʦʪʯʠʢʘ, ʤʘʩʘ ʷʢʦʛʦ m ʚ ʥʠʞʥʽʡ ʪʘ ʚʝʨʭʥʽʡ ʪʦʯʢʘʭ ʧʝʪʣʽ. 

 

 

ʐʘʨʠʢ, ʧʽʜʚʽʰʝʥʠʡ ʥʘ ʥʠʪʮʽ, ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʪʘʢ, ʱʦ 

ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚ ʢʨʘʡʥʴʦʤʫ ʪʘ ʥʠʞʥʴʦʤʫ ʧʦʣʦʞʝʥʥʷʭ ʨʽʚʥʽ ʧʦ ʤʦʜʫʣʶ. 

ɿʥʘʡʪʠ ʢʫʪ ʚʽʜʭʠʣʝʥʥʷ ʥʠʪʢʠ ʫ ʢʨʘʡʥʴʦʤʫ ʧʦʣʦʞʝʥʥʷ. 

 

 

ɸʚʪʦʤʦʙʽʣʴ ʨʫʭʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʰʣʷʭʫ, ʷʢʠʡ ʤʘʻ ʬʦʨʤʫ 

ʩʠʥʫʩʦʾʜʠ y=a sin (x/b), ʜʝ a, b ð const. ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʢʦʣʝʩʘʤʠ 

ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʰʣʷʭʦʤ ʜʦʨʽʚʥʶʻ k. ʇʨʠ ʷʢʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭ ʘʚʪʦʤʦʙʽʣʷ ʙʫʜʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʙʝʟ ʢʦʚʟʘʥʥʷ?  

 

 

ʏʝʨʝʟ ʟʘʢʨʽʧʣʝʥʠʡ ʙʣʦʢ ʧʝʨʝʢʠʥʫʪʘ ʥʝʚʘʛʦʤʘ ʥʠʪʢʘ, ʜʦ ʢʽʥʮʽʚ ʷʢʦʾ 

ʧʨʠʢʨʽʧʣʝʥʽ ʤʘʩʠ m1, m2. ʄʽʞ ʙʣʦʢʦʤ ʪʘ ʥʠʪʢʦʶ ʚʨʘʭʫʚʘʪʠ ʪʝʨʪʷ ʪʘʢʝ, ʱʦ 

ʥʠʪʢʘ ʧʦʯʠʥʘʻ ʢʦʚʟʘʪʠ ʧʦ ʙʣʦʮʽ, ʢʦʣʠ m1/m2=z0, ɿʥʘʡʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷ ʤʘʩ m1/m2 = z > z0. 

 

 

ʂʫʣʷ ʧʨʦʙʠʚʘʻ ʜʦʰʢʫ ʪʦʚʱʠʥʦʶ h ʪʘ ʟʤʽʥʶʻ ʩʚʦʶ ʰʚʠʜʢʽʩʪʴ ʚʽʜ  v0  ʜʦ v. 

ɿʥʘʡʪʠ ʯʘʩ ʨʫʭʫ ʢʫʣʽ ʚ ʜʦʰʮʽ, ʚʚʘʞʘʶʯʠ ʩʠʣʫ ʦʧʦʨʫ ʧʨʦʧʦʨʮʽʡʥʦʶ ʢʚʘʜʨʘʪʫ 

ʰʚʠʜʢʦʩʪʽ. 

 

ʊʽʣʦ ʤʘʩʦʶ m ʢʠʥʫʣʠ ʚʝʨʪʠʢʘʣʴʥʦ ʚʚʝʨʭ ʟʽ ʰʚʠʜʢʽʩʪʴ v0. ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ, ʟ 

ʷʢʦʶ ʪʽʣʦ ʚʧʘʜʝ ʥʘʟʘʜ, ʷʢʱʦ ʩʠʣʘ ʦʧʦʨʫ ʧʦʚʽʪʨʷ ʜʦʨʽʚʥʶʻ kvv, k=const. 

 

 

 

ʏʘʩʪʠʥʢʘ ʤʘʩʦʶ m ʨʽʚʥʦʤʽʨʥʦ ʨʫʭʘʻʪʴʩʷ ʧʦ ʢʦʣʫ ʽʟ ʟʘʜʘʥʦʶ ʰʚʠʜʢʽʩʪʶ v ʧʽʜ 

ʜʽʻʶ ʩʠʣʠ F=a/(r)^n, ʜʝ a, n ð const. ʇʨʠ ʷʢʠʭ ʟʥʘʯʝʥʥʷʭ n ʨʫʭ ʧʦ ʢʦʣʫ ʙʫʜʝ 

ʩʪʽʡʢʠʤ ʪʘ ʷʢʠʡ ʨʘʜʽʫʩ ʪʘʢʦʛʦ ʢʦʣʘ? 

 
 

ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʜʠʩʢ ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʧʦʩʪʽʡʥʦʶ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ w ʥʘʚʢʦʣʦ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʡʦʛʦ ʮʝʥʪʨ. ʇʦ ʦʜʥʦʤʫ ʽʟ ʜʽʘʤʝʪʨʽʚ 

ʜʠʩʢʫ ʨʫʭʘʻʪʴʩʷ ʥʝʚʝʣʠʢʝ ʪʽʣʦ ʤʘʩʦʶ m ʟ ʧʦʩʪʽʡʥʦʶ ʚʽʜʥʦʩʥʦ ʜʠʩʢʘ 



21 

ʰʚʠʜʢʽʩʪʶ v1. ɿʥʘʡʪʠ ʩʠʣʫ, ʟ ʷʢʦʶ ʜʠʩʢ ʜʽʻ ʥʘ ʮʝ ʪʽʣʦ ʚ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʦʥʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ r ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ. 

 

 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ ʨʦʟʤʽʱʝʥʠʡ ʛʣʘʜʢʠʡ ʩʪʝʨʞʝʥʴ ʦʙʝʨʪʘʶʪʴ ʟ ʧʦʩʪʽʡʥʦʶ 

ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ w ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʦʜʠʥ ʟ 

ʢʨʘʾʚ ʩʪʝʨʞʥʷ. ʇʦ ʩʪʝʨʞʥʶ ʚʽʣʴʥʦ ʢʦʚʟʘʻ ʤʫʬʪʘ ʤʘʩʦʶ m, ʷʢʘ ʨʫʭʘʻʪʴʩʷ ʽʟ 

ʦʜʥʦʛʦ ʩʪʝʨʞʥʷ  ʚ ʽʥʰʠʡ ʟ ʧʦʯʘʪʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ  v0. ɿʥʘʡʪʠ ʩʠʣʫ ʂʦʨʽʦʣʽʩʘ, 

ʷʢʘ ʜʽʻ ʥʘ ʤʫʬʪʫ (ʚ ʩʠʩʪʝʤʽ ʚʽʜʣʽʢʫ, ʧʦʚ'ʷʟʘʥʽʡ ʟʽ ʩʪʝʨʞʥʝʤ, ʷʢʠʡ ʦʙʝʨʪʘʶʪʴ ) ʚ 

ʤʦʤʝʥʪ, ʢʦʣʠ ʤʫʬʪʘ ʙʫʜʝ ʥʘ ʚʽʜʩʪʘʥʽ r ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ. 

 

 

ʇʦʾʟʜ ʤʘʩʦʶ m ʨʫʭʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ v ʥʘ ʰʠʨʦʪʽ ̱. ɺʠʟʥʘʯʠʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʩʠʣʠ, ʷʢʘ ʜʽʻ ʥʘ ʨʝʡʩʠ ʧʦʾʟʜʘ, ʷʢʱʦ ʰʣʷʭ 

ʧʨʦʢʣʘʜʝʥʠʡ ʧʦ ʤʝʨʠʜʽʘʥʫ ʘʙʦ ʧʦ ʧʘʨʘʣʝʣʽ. 

 

 

ʂʘʪʝʨ, ʨʫʭʘʶʯʠʩʴ ʚʥʠʟ ʧʦ ʨʽʯʮʽ, ʦʙʽʛʥʘʚ ʧʣʽʪ ʚ ʧʫʥʢʪʽ ɸ. ʏʝʨʝʟ t=60 ʭʚ. ʇʽʩʣʷ 

ʮʴʦʛʦ ʚʽʥ ʧʦʚʝʨʥʫʚ ʥʘʟʘʜ ʽ ʟʫʩʪʨʽʚ ʧʣʽʪ ʥʘ ʚʽʜʩʪʘʥʽ L=6 ʢʤ ʥʠʞʯʝ ʧʫʥʢʪʫ ɸ. 

ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ ʪʝʯʽʾ, ʷʢʱʦ ʧʨʠ ʨʫʩʽ ʚ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ ʤʦʪʦʨ ʢʘʪʝʨʘ 

ʧʨʘʮʶʚʘʚ ʦʜʥʘʢʦʚʦ. 

 

ʊʦʯʢʘ ʧʨʦʡʰʣʘ ʧʦʣʦʚʠʥʫ ʰʣʷʭʫ ʟʽ ʰʚʠʜʢʽʩʪʶ v0.  ʅʘ ʯʘʩʪʠʥʽ ʰʣʷʭʫ, ʱʦ 

ʟʘʣʠʰʠʣʘʩʴ, ʚʦʥʘ ʧʦʣʦʚʠʥʫ ʯʘʩʫ ʨʫʭʘʣʘʩʴ ʟʽ ʰʚʠʜʢʽʩʪʶ v1, ʘ ʦʩʪʘʥʥʶ ʜʽʣʷʥʢʫ 

ʧʨʦʡʰʣʘ ʟʽ ʰʚʠʜʢʽʩʪʶ v2. ɿʥʘʡʪʠ ʩʝʨʝʜʥʶ ʟʘ ʚʝʩʴ ʯʘʩ ʨʫʭʫ ʰʚʠʜʢʽʩʪʴ ʪʦʯʢʠ. 

 

ɼʚʽ ʯʘʩʪʠʥʢʠ ʨʫʭʘʶʪʴʩʷ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ g ʚ ʦʜʥʦʨʽʜʥʦʤʫ ʧʦʣʽ ʪʷʞʽʥʥʷ. ɺ 

ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʪʠʥʢʠ ʟʥʘʭʦʜʠʣʠʩʴ ʽ ʦʜʥʽʡ ʪʦʯʮʽ ʽ ʤʘʣʠ ʰʚʠʜʢʦʩʪʽ v1=3 

ʤ/ʩ ʽ  v2=4 ʤ/ʩ, ʥʘʧʨʷʤʣʝʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚ ʧʨʦʪʠʣʝʞʥʽ ʩʪʦʨʦʥʠ. ɿʥʘʡʪʠ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʚ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʝʢʪʦʨʠ ʾʭ  ʰʚʠʜʢʦʩʪʝʡ  ʚʠʷʚʣʷʪʴʩʷ  

ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ. 

 

 

ʏʘʩʪʠʥʢʘ  ʨʫʭʘʻʪʴʩʷ ʚ ʧʣʦʱʠʥʽ  XOY ʟʘ ʟʘʢʦʥʦʤ:  

x = C sin ɤt; y = D (1+cos ɤt); ʜʝ C, D ʪʘ ɤ ï ʩʪʘʣʽ ʜʦʜʘʪʥʽ ʚʝʣʠʯʠʥʠ.  

ɿʥʘʡʪʠ ʟʘʣʝʞʥʽʩʪʴ ʧʨʠʩʢʦʨʝʥʥʷ ʯʘʩʪʠʥʢʠ ʚʽʜ ʾʾ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʘ a(r ).   

 

ɼʚʽ ʯʘʩʪʠʥʢʠ, 1 ʽ 2, ʨʫʭʘʶʪʴʩʷ ʟ ʧʦʩʪʽʡʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ v1 ̔  v2 ʧʦ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʧʨʷʤʠʭ ʜʦ ʪʦʯʢʠ ʾʭ ʧʝʨʝʪʠʥʫ ʆ. ɺ ʤʦʤʝʥʪ t=0 ʯʘʩʪʠʥʢʠ 

ʟʥʘʭʦʜʠʣʠʩʴ ʥʘ ʚʽʜʩʪʘʥʽ l1
 ʽ l2

  ʚʽʜ  ʪʦʯʢʠ ʆ. ʏʝʨʝʟ ʩʢʽʣʴʢʠ ʯʘʩʫ ʧʽʩʣʷ ʮʴʦʛʦ 

ʚʽʜʩʪʘʥʴ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʩʪʘʥʝ ʥʘʡʤʝʥʰʦʶ ? 

 

ʄʘʪʝʨʽʘʣʴʥʘ ʪʦʯʢʘ ʨʫʭʘʻʪʴʩʷ ʧʦ ʢʦʣʫ ʨʘʜʽʫʩʘ R, ʟʘʢʦʥ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ v=v0 e
-
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S/R, ʜʝ S - ʧʨʦʡʜʝʥʠʡ  ʰʣʷʭ, v0 ï ʢʦʥʩʪʘʥʪʘ. ɿʥʘʡʪʠ S(t)-? ɺʽʜʦʤʦ, ʱʦ S(0)=0. 

 

 

ʊ̔ ʣʦ ʢʠʥʫʣʠ ʟ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʫ ʟ ʧʦʯʘʪʢʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ v0 . ʅʝʭʪʫʶʯʠ ʦʧʦʨʦʤ ʧʦʚʽʪʨʷ, ʟʥʘʡʪʠ: 

ʘ) ʯʘʩ ʨʫʭʫ t; 

ʙ)ʧʨʠ ʷʢʦʤʫ ʢʫʪʽ Ŭ ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʜʘʣʴʥʽʩʪʴ ʧʦʣʴʦʪʫ ʙʫʜʫʪʴ ʨʽʚʥʽ? 

 

ʊʚʝʨʜʝ ʪʽʣʦ ʨʫʭʘʻʪʴʩʷ ʟ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ɤ=at*i + bt2* j, ʜʝ i ʪʘ j  ï ʦʨʪʠ 

ʦʩʝʡ X, Y. ɿʥʘʡʪʠ ʤʦʜʫʣʽ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʪʘ ʢʫʪʦʚʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘ 

ʤʦʤʝʥʪ ʯʘʩʫ t. 

1. a) at(1 + (bt/a)2)1/2          ʙ) a(1 + (2bt/a)2)1/2   

2. a) at(1 + bt/a)1/2                 ʙ) a(1 + (bt/a)2)1/2   

3. a) at(1 + (bt/a)2)2             ʙ) a(1 + (2bt/a)2)2   

4. a) at(1 + (2t/a)2)1/2          ʙ) a(1 + (2bt/a)2)1/2   

5. a) at(1 + (4bt/a)2)1/2       ʙ) a(1 + (4bt/a)2)1/2   

 

ʊʦʯʢʘ ʨʫʭʘʻʪʴʩʷ, ʩʧʦʚʽʣʴʥʶʶʯʠʩʴ ʧʦ ʢʦʣʫ ʟ ʨʘʜʽʫʩʦʤ R ʪʘʢ, ʱʦ ʚ ʢʦʞʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ  ʾʾ  ʪʘʥʛʝʥʮʽʘʣʴʥʝ ʽ  ʥʦʨʤʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʨʽʚʥʽ ʧʦ ʤʦʜʫʣʶ.ɺ 

ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t=0 ʰʚʠʜʢʽʩʪʴ ʪʦʯʢʠ ʨʽʚʥʘ v0 . ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ 

ʯʘʩʪʠʥʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʽ ʚʽʜ ʰʣʷʭʫ s. 

 

ʈʘʜʽʫʩ-ʚʝʢʪʦʨ ʯʘʩʪʠʥʢʠ ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʟʘ ʟʘʢʦʥʦʤ: r=bt(1-Ŭt), ʜʝ b=const,  

Ŭ>0, const. ɿʥʘʡʪʠ ʧʨʦʤʽʞʦʢ ʯʘʩʫ t, ʯʝʨʝʟ ʷʢʠʡ ʯʘʩʪʠʥʢʘ ʧʦʚʝʨʥʝʪʴʩʷ ʚ 

ʧʦʯʘʪʢʦʚʝ ʧʦʣʦʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʰʣʷʭ s, ʷʢʠʡ ʚʦʥʘ ʧʨʦʡʜʝ ʟʘ ʮʝʡ ʯʘʩ. 

 

 

ʏʘʩʪʠʥʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʜʦʜʘʪʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʦʩʽ ʆʍ ʟʽ ʰʚʠʜʢʽʩʪʶ v=Ŭx1/2, ʜʝ  

Ŭ>0, const. ɺ ʤʦʤʝʥʪ ʯʘʩʫ t=0 ʤʘʻʤʦ x=0. ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ v(t) ʽ ʧʨʠʩʢʦʨʝʥʥʷ 

a(t) ʯʘʩʪʠʥʢʠ. 

 

 

ʊʦʯʢʘ ʨʫʭʘʻʪʴʷ ʟʽ ʩʧʦʚʽʣʴʥʝʥʥʷʤ ʧʦ ʧʨʷʤʽʡ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ a=Ŭv1/2, ʜʝ  Ŭ>0, 

const. ɺ ʤʦʤʝʥʪ ʯʘʩʫ t=0 ʰʚʠʜʢʽʩʪʴ ʨʽʚʥʘ v0. ʗʢʠʡ ʰʣʷʭ ʪʦʯʢʘ ʧʨʦʡʜʝ ʜʦ 

ʟʫʧʠʥʢʠ? 

 

 

ʏʘʩʪʠʥʢʘ  ʨʫʭʘʻʪʴʩʷ ʚ ʧʣʦʱʠʥʽ  XOY ʟʘ ʟʘʢʦʥʦʤ:  

x = A sin ɤt; y = A (1-cos ɤt); ʜʝ A ʪʘ ɤ ï ʩʪʘʣʽ ʜʦʜʘʪʥʽ ʚʝʣʠʯʠʥʠ. ɿʥʘʡʪʠ ʰʣʷʭ 

S, ʱʦ ʧʨʦʡʰʣʘ ʯʘʩʪʠʥʢʘ ʟʘ ʯʘʩ t, ʪʘ ʢʫʪ Ŭ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷ ʯʘʩʪʠʥʢʠ. 

1. S=Aɤ,  Ŭ=900 

2. S=Aɤt,  Ŭ=450 
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3. S=Aɤt,  Ŭ=900 

4. S=Aɤ2t,  Ŭ=1800 

5. S=Bɤ2t,  Ŭ=900 

 

ʏʘʩʪʠʥʢʘ ʨʫʭʘʻʪʴʩʷ ʚ ʧʣʦʱʠʥʽ XOY ʟ ʧʦʩʪʽʡʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ʘ, ʥʘʧʨʷʤ 

ʷʢʦʛʦ ʧʨʦʪʠʣʝʞʥʠʡ ʜʦʜʘʪʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʦʩʽ OY. ʈʽʚʥʷʥʥʷ ʪʨʘʻʢʪʦʨʽʾ 

ʯʘʩʪʠʥʢʠ y=Ŭx-bx2, ʜʝ Ŭ ʪʘ b ð ʜʦʜʘʪʥʽ ʩʪʘʣʽ. ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ ʚ 

ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ. 

1. v=(Ŭ/b)(1+Ŭ2) 

2. v=(Ŭ/2b)(1+Ŭ2) 

3. v=(Ŭ/2b)(1-Ŭ2) 

4. v=(Ŭ2/2b)(1+Ŭ2) 

5. v=(Ŭ2/2b)(1-Ŭ2) 

 

ʏʘʩʪʠʥʢʘ  ʨʫʭʘʻʪʴʩʷ ʚ ʧʣʦʱʠʥʽ  XOY ʟʘ ʟʘʢʦʥʦʤ:  

x = at; y = at (1- Ŭt); ʜʝ a ʪʘ Ŭ ï ʩʪʘʣʽ ʜʦʜʘʪʥʽ ʚʝʣʠʯʠʥʠ. ɿʥʘʡʪʠ ʤʦʤʝʥʪ ʯʘʩʫ t0,  

ʚ ʷʢʠʡ ʚʝʢʪʦʨ ʰʚʠʜʢʦʩʪʽ ʩʢʣʘʜʘʻ ʢʫʪ 450 ʟ ʚʝʢʪʦʨʦʤ ʧʨʠʩʢʦʨʝʥʥʷ.  

1. 1/Ŭ 

2. 1/Ŭ2 

3. 1/2Ŭ2 

4. 2/Ŭ 

5. Ŭ/xy 

 

 

 

ʏʘʩʪʠʥʢʘ ʨʫʭʘʻʪʴʩʷ ʧʦ ʜʫʟʽ ʨʘʜʽʫʩʘ R ʟʘ ʟʘʢʦʥʦʤ L=a sin ɤt, ʜʝ L ï ʟʤʽʱʝʥʥʷ 

ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʟʜʦʚʞ ʜʫʛʠ, a ʪʘ ɤ ð ʜʦʜʘʪʥʽ 

ʩʪʘʣʽ ʚʝʣʠʯʠʥʠ. ɿʥʘʡʪʠ ʧʦʚʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʯʘʩʪʠʥʢʠ ʚ ʪʦʯʢʘʭ  L=0 ʪʘ L=+/-a. 

1. a2ɤ2/R,  aɤ2 

2. aɤ2/R,  aɤ2 

3. a2ɤ2R,  aɤ2 

4. aɤ2/2R, aɤ 

5. a2ɤ2/R,  a2ɤ2 

 

ʏʘʩʪʠʥʢʘ ʨʫʭʘʻʪʴʩʷ ʧʦ ʜʫʟʽ ʨʘʜʽʫʩʘ R ʟʘ ʟʘʢʦʥʦʤ L=A sin ɤt, ʜʝ L ï ʟʤʽʱʝʥʥʷ 

ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʟʜʦʚʞ ʜʫʛʠ, A ʪʘ ɤ ð ʜʦʜʘʪʥʽ 

ʩʪʘʣʽ ʚʝʣʠʯʠʥʠ. ɿʥʘʡʪʠ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʚʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ. 

 

 

ʊʦʯʢʘ ʨʫʭʘʻʪʴʩʷ ʧʦ ʧʣʦʱʠʥʽ ʪʘʢ, ʱʦ ʪʘʥʛʝʥʮʽʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦʨʽʚʥʶʻ Ŭ, ʘ 

ʥʦʨʤʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʨʽʚʥʝ bt4. ɺ ʤʦʤʝʥʪ t=0 ʪʦʯʢʘ ʥʝ ʨʫʭʘʣʘʩʴ. ɿʥʘʡʪʠ 

ʨʘʜʽʫʩ ʢʨʠʚʠʥʠ R(S), ʜʝ S ð ʧʨʦʡʜʝʥʠʡ ʰʣʷʭ. 

1. R=Ŭ2/2bS 

2. R=2bS/Ŭ3 

3. R=Ŭ3/bS 
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4. R=Ŭ/2bS 

5. R=Ŭ3/2bS 

 

ʏʘʩʪʠʥʢʘ ʨʫʭʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʟʽ ʩʪʘʣʦʶ ʰʚʠʜʢʽʩʪʶ v ʧʦ ʧʣʦʩʢʽʡ ʪʨʘʻʢʪʦʨʽʾ  

y(x)=Ŭx2. ɿʥʘʡʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʪʦʯʮʽ x=0 ʪʘ ʨʘʜʽʫʩ ʢʨʠʚʠʥʠ ʚ ʮʽʡ ʪʦʯʮʽ. 

 

 

ʄʘʪʝʨʽʘʣʴʥʘ ʪʦʯʢʘ ʧʦʯʠʥʘʻ ʨʫʭʘʪʠʩʷ ʧʦ ʢʦʣʫ ʨʘʜʽʫʩʘ R=10 ʩʤ ʟʽ ʩʪʘʣʠʤ 

ʪʘʥʛʝʥʮʽʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ at=0.4 ʩʤ/ʩ
2. ʏʝʨʝʟ ʷʢʠʡ ʯʘʩ t0 ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʨʫʭʫ ʚʝʢʪʦʨ ʧʦʚʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ  a ʙʫʜʝ ʥʘʧʨʷʤʣʝʥʠʡ ʜʦ ʚʝʢʪʦʨʘ ʾʾ 

ʰʚʠʜʢʦʩʪʽ v ʧʽʜ ʢʫʪʦʤ 450 ? ʗʢʠʡ ʰʣʷʭ ʧʨʦʡʜʝ ʪʦʯʢʘ ʟʘ ʮʝʡ ʯʘʩ t0?   

 

 

ʏʘʩʪʠʥʢʘ ʨʫʭʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʟʽ ʩʪʘʣʦʶ ʰʚʠʜʢʽʩʪʶ v ʧʦ ʧʣʦʩʢʽʡ ʪʨʘʻʢʪʦʨʽʾ      

(x/a)2+(y/b)2=1. ɿʥʘʡʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʪʦʯʮʽ x=0 ʪʘ ʨʘʜʽʫʩ ʢʨʠʚʠʥʠ ʚ ʮʽʡ ʪʦʯʮʽ. 

 

ʏʘʩʪʠʥʢʘ A ʨʫʭʘʻʪʴʩʷ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʧʦ ʪʨʘʻʢʪʦʨʽʾ ʟ ʪʘʥʛʝʥʮʽʘʣʴʥʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷʤ  at=at, ʜʝ a ð ʧʦʩʪʽʡʥʠʡ ʚʝʢʪʦʨ, ʧʘʨʘʣʝʣʴʥʠʡ ʦʩʽ ʆʍ, ʘ t ð 

ʦʜʠʥʠʯʥʠʡ ʚʝʢʪʦʨ. ɿʥʘʡʪʠ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ x, ʷʢʱʦ 

v(0)=0.  

ʊʦʯʢʘ ʨʫʭʘʻʪʴʩʷ ʧʦ ʢʦʣʫ ʟʽ ʰʚʠʜʢʽʩʪʶ v=Ŭt, ʜʝ Ŭ=const. ɿʥʘʡʪʠ ʾʾ ʧʦʚʥʝ 

ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʦʥʘ ʧʨʦʡʜʝ n ʜʦʚʞʠʥʠ ʢʦʣʘ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʨʫʭʫ. 

 

 

ʊʚʝʨʜʝ ʪʽʣʦ ʧʦʯʠʥʘʻ ʦʙʝʨʪʘʪʠʩʴ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʦʾ ʦʩʽ ʟ ʢʫʪʦʚʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷʤ Ŭt, ʜʝ Ŭ=const. ʏʝʨʝʟ ʩʢʽʣʴʢʠ ʯʘʩʫ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʦʙʝʨʪʘʥʥʷ 

ʚʝʢʪʦʨ ʧʦʚʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʪʽʣʘ ʙʫʜʝ ʩʢʣʘʜʘʪʠ ʢʫʪ 600 ʟ 

ʚʝʢʪʦʨʦʤ ʾʾ ʰʚʠʜʢʦʩʪʽ?  

 

ɼʚʘ ʪʽʣʘ ʢʠʥʫʣʠ ʦʜʥʦʯʘʩʥʦ ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ: ʦʜʥʝ ð ʚʝʨʪʠʢʘʣʴʥʦ ʜʦʛʦʨʠ, ʜʨʫʛʝ 

ð ʧʽʜ ʢʫʪʦʤ Ŭ=600 ʜʦ ʛʦʨʠʟʦʥʪʫ. ʇʦʯʘʪʢʦʚʽ ʰʚʠʜʢʦʩʪʽ ʦʙʦʭ ʪʽʣ ʦʜʥʘʢʦʚʽ ʽ 

ʜʦʨʽʚʥʶʶʪʴ  v0=25ʤ/ʩ. ɺʠʟʥʘʯʽʪʴ ʚʽʜʩʪʘʥʴ s ʤʽʞ ʪʽʣʘʤʠ ʟʘ 2 ʩʝʢ ʚʽʜ ʤʦʤʝʥʪʫ 

ʢʠʜʘʥʥʷ. ʆʧʦʨʦʤ ʧʦʚʽʪʨʷ ʟʥʝʭʪʫʡʪʝ. 

 

 

ʄʽʩʷʮʴ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ɿʝʤʣʽ ʟ ʧʝʨʽʦʜʦʤ 27,3 ʜʦʙʠ ʚʽʜʥʦʩʥʦ ʟʽʨʦʢ. 

ʉʝʨʝʜʥʽʡ ʨʘʜʽʫʩ ʦʨʙʽʪʠ ʄʽʩʷʮʷ 3,8*105  ʢʤ. ɺʠʟʥʘʯʽʪʴ ʚʝʣʠʯʠʥʠ ʣʽʥʽʡʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʦʨʤʘʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʄʽʩʷʮʷ. 

 

 

ɼʚʘ ʪʽʣʘ ʧʦʩʣʽʜʦʚʥʦ ʢʠʜʘʶʪʴ ʟ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʟ ʦʜʥʘʢʦʚʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ v0. 

ʇʝʨʰʝ ʧʽʜ ʢʫʪʦʤ Ŭ1 ʜʦ ʛʦʨʠʟʦʥʪʫ, ʜʨʫʛʝ ð ʧʽʜ ʢʫʪʦʤ Ŭ2 ʜʦ ʛʦʨʠʟʦʥʪʫ ʚ ʦʜʥʽʡ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ɺʠʟʥʘʯʽʪʴ ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʢʠʜʘʥʥʷ ʪʽʣ, ʟʘ ʷʢʦʛʦ ʚʦʥʠ 

ʟʽʪʢʥʫʪʴʩʷ ʚ ʧʦʣʴʦʪʽ. 
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ʇʦʚʽʪʨʷʥʘ ʢʫʣʷ ʧʽʜʥʽʤʘʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʟʽ ʩʪʘʣʦʶ  ʚʝʨʪʠʢʘʣʴʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʰʚʠʜʢʦʩʪʽ v0. ɹʦʢʦʚʠʡ ʚʽʪʝʨ ʥʘʜʘʻ ʢʫʣʽ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʩʢʣʘʜʦʚʫ 

ʰʚʠʜʢʦʩʪʽ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ vx=Ŭy, ʜʝ Ŭ=const, y - ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ. 

ɿʥʘʡʪʠ ʟʘʣʝʞʥʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʤʽʱʝʥʥʷ ʢʫʣʽ ʚʽʜ ʚʠʩʦʪʠ ʧʽʜʡʦʤʫ. 

 

 

ʂʦʣʝʩʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʦʾ ʦʩʽ ʟʘ ʟʘʢʦʥʦʤ Ŭ=bt3. ʊʫʪ b ð ʩʪʘʣʘ,  Ŭ  

- ʢʫʪʦʚʘ ʢʦʦʨʜʠʥʘʪʘ ʢʦʣʝʩʘ. ɿʥʘʡʜʽʪʴ ʧʦʚʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ɸ ʥʘ 

ʦʙʦʜʽ ʢʦʣʝʩʘ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t, ʷʢʱʦ ʾʾ ʰʚʠʜʢʽʩʪʴ ʚ ʮʝʡ ʤʦʤʝʥʪ v. 

1. a(t)=v(4+b2t6)/t 

2. a(t)=v(1+9b2t6)/t 

3. a(t)=v(4+9b2t2)/t 

4. a(t)=v(4+9b2t6)/t 

5. a(t)=v(4+9b6t6)/t 

 

 

ɸʙʩʦʣʶʪʥʦ ʪʚʝʨʜʝ ʪʽʣʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʦʾ ʦʩʽ ʟʘ ʟʘʢʦʥʦʤ Ŭ=at2-

bt3.ʊʫʪ a, b ð ʩʪʘʣʽ. ɺʠʟʥʘʯʽʪʴ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʢʫʪʦʚʦʛʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʟʘ ʯʘʩ ʚʽʜ t=0 ʜʦ ʟʫʧʠʥʢʠ. 

1. 2a2/9b; 0 

2. 2a2/9b; 9b 

3. 2a2/9b; 2a 

4. 2a/9b; 0 

5. 2a2/3b; 0 

 

ʊʚʝʨʜʝ ʪʽʣʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʦʾ ʦʩʽ ʩʧʦʚʽʣʴʥʝʥʦ ʟ ʢʫʪʦʚʠʤ 

ʧʨʠʩʢʦʨʝʥʥʷʤ, ʷʢʝ ʧʨʦʧʦʨʮʽʡʥʝ ɤ1/2 , ʜʝ ɤ ð ʡʦʛʦ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ. ɿʥʘʡʪʠ 

ʩʝʨʝʜʥʶ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʪʽʣʘ ʟʘ ʯʘʩ ʚʽʜ t=0 ʜʦ ʟʫʧʠʥʢʠ, ʷʢʱʦ ʚ ʧʦʯʘʪʢʦʚʠʡ 

ʤʦʤʝʥʪ t=0  ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʜʦʨʽʚʥʶʚʘʣʘ ɤ0. 

 

ɼʚʘ ʪʚʝʨʜʠʭ ʪʽʣʘ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʥʝʨʫʭʦʤʠʭ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ 

ʦʩʝʡ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʟ ʧʦʩʪʽʡʥʠʤʠ ʢʫʪʦʚʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ɤ1 ʪʘ ɤ2. 

ɿʥʘʡʪʠ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʽ ʢʫʪʦʚʝ ʧʨʠʩʢʦʨʝʥʥʷ ʦʜʥʦʛʦ ʪʽʣʘ ʚʽʜʥʦʩʥʦ ʽʥʰʦʛʦ. 

1. (ɤ1
1/2+ɤ2

1/2)1/2 ʪʘ   ɤ1ɤ2  

2. (ɤ1
2+ɤ2

2)1/2 ʪʘ   ɤ1ɤ2  

3. (ɤ1
1/2+ɤ2

1/2)1/3 ʪʘ   ɤ1ɤ2  

4. (ɤ1
2+ɤ2

2)2 ʪʘ   ɤ1ɤ2  

5. (ɤ1
1/2+ɤ2

1/2)1/3 ʪʘ   ɤ1ɤ2  

 

ʉʥʘʨʷʜ ʚʠʣʝʪʽʚ ʟʽ ʰʚʠʜʢʽʩʪʶ v=320 ʤ/ʩ, ʟʨʦʙʠʚʰʠ ʫ ʩʪʚʦʣʽ n=2 ʦʙʝʨʪʠ. 

ɼʦʚʞʠʥʘ ʩʪʚʦʣʫ l=2 ʤ. ɺʚʘʞʘʶʯʠ ʨʫʭ ʩʥʘʨʷʜʫ ʚ ʩʪʚʦʣʽ ʨʽʚʥʦʧʨʠʩʢʦʨʝʥʠʤ, 
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ʟʥʘʡʪʠ ʡʦʛʦ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʦʩʽ ʚ ʤʦʤʝʥʪ ʚʠʣʴʦʪʫ. 

1. ɤ=2*n*v/l 

2. ɤ=3,14*n*v/l 

3. ɤ=2*3,14*n*v*l 

4. ɤ=2*3,14*n*v1/2/l 

5. ɤ=2*3,14*n*v/l 

 
 

 
 

 

 
 

 

 
 
 

 
 

 

 
1) ʘ) 

2) ʙ) 

3) ʦʜʠʥʘʢʦʚʽ ʰʚʠʜʢʦʩʪʽ. 
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1. ʇʣʫʪʦʥ 

2. ʅʝʧʪʫʥ 

3. ʋ ʮʠʭ ʧʣʘʥʝʪ ʦʜʥʘʢʦʚʘ ʤʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ ʜʦ ʉʦʥʮʷ. 

4. ʇʣʫʪʦʥ ʨʫʭʘʻʪʴʩʷ ʧʦ ʥʝʟʘʤʢʥʝʥʽʡ ʦʨʙʽʪʽ. 

5. ʅʝʧʪʫʥ ʨʫʭʘʻʪʴʩʷ ʧʦ ʥʝʟʘʤʢʥʝʥʽʡ ʦʨʙʽʪʽ. 

 

 

 
 

 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʦʜʥʦʨʽʜʥʦʛʦ ʜʠʩʢʘ ʤʘʩʦʶ m ʪʘ ʨʘʜʽʫʩʦʤ R ʚʽʜʥʦʩʥʦ ʦʩʽ 

ʩʠʤʝʪʨʽʾ ʨʽʚʥʠʡ: 

 

 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʦʜʥʦʨʽʜʥʦʾ ʢʫʣʽ ʤʘʩʦʶ m ʪʘ ʨʘʜʽʫʩʦʤ R ʚʽʜʥʦʩʥʦ ʦʩʽ ʩʠʤʝʪʨʽʾ 

ʨʽʚʥʠʡ: 

1. 2/5 mR2 

2. 1/2mR2 

3. mR2 

4. 4/3mR2 

5. ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

 

 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʤʘʩʦʶ m ʚʽʜʥʦʩʥʦ ʦʩʽ ʥʘ ʚʽʜʩʪʘʥʽ R 

ʨʽʚʥʠʡ: 
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1. mR2 

2. 2/5 mR2 

3. 1/2mR2 

4. 4/3mR2 

5. ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

 

 

 
 

 

 
 

 

 
1. ʉʭʽʜ. 

2. ɿʘʭʽʜ. 

3. ʇʽʚʥʽʯ. 

4. ʇʽʚʜʝʥʴ. 

5. ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

 

 

ɼʦ ʩʠʣ ʽʥʝʨʮʽʾ ʥʘʣʝʞʘʪʴ 

1. ɺʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ. 

2. ʉʠʣʘ ʂʦʨʝʦʣʽʩʘ. 

3. ʉʠʣʘ ʨʝʘʢʮʽʾ ʦʧʦʨʠ. 

4. ɺʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ ʪʘ ʩʠʣʘ ʂʦʨʝʦʣʽʩʘ. 

5. ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. 
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ʄʦʣʝʢʫʣʷʨʥʘ ʬʽʟʠʢʘ 
 

ɿʘʧʠʩʘʪʠ ʟʘʢʦʥ ɹʦʡʣʷ ïʄʘʨʽʦʪʘ 

 

ɿʘʧʠʩʘʪʠ ʟʘʢʦʥ ʐʘʨʣʷ 

 

ɿʘʧʠʩʘʪʠ ʟʘʢʦʥ ɻʝʡ-ʃʶʩʘʢʘ 

 

ɿʘʧʠʩʘʪʠ ʦʩʥʦʚʥʝ ʨʽʚʥʷʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʪʝʦʨʽʾ ʛʘʟʽʚ. 

 

ʗʢʠʤʠ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ?  

1) ʢʛ;    2) ʤ3;    3) ʤʦʣʷʭ;    4) ʢʛ/ʤʦʣʴ;    5) ʅ.  

 

ɿ ʨʽʚʥʷʥʥʷ ʄʝʥʜʝʣʻʻʚʘ-ʂʣʘʧʝʡʨʦʥʘ ʚʠʚʝʜʽʪʴ ʬʦʨʤʫʣʫ ʜʣʷ ʛʫʩʪʠʥʠ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ.  

1) r = m/V;  2) r = RT/P;  3) r = m/RT;  4) r = Pm/RT;  5) r = P/RT.  

 

ʗʢʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʛʫʩʪʠʥʦʶ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʽ ʡʦʛʦ ʪʠʩʢʦʤ ʈ (ʧʨʠ ʩʪʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨʽ)? 

1) r ~ ʈ 2;    2) r ~ ʈ -3;    3) r ~ ʈ -2;    4) r ~ ʈ -1;    5) r ~ ʈ. 

 

ʗʢ ʟʘʣʝʞʠʪʴ ʛʫʩʪʠʥʘ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʚʽʜ ʡʦʛʦ ʦʙôʻʤʫ V ʧʨʠ ʩʪʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨʽ?  

1) r ~ V 2;  2) r ~ V -2;  3) r ~ V;  4) r ~ V -1;  5) r ʚʽʜ V ʥʝ ʟʘʣʝʞʠʪʴ.  

 

 

ʗʢʘ ʨʦʟʤʽʨʥʽʩʪʴ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʛʘʟʦʚʦʾ ʩʪʘʣʦʾ R? 

1) ɼʞ;    2) ɼʞ/ʂ;    3) ɼʞ/(ʂÖʤʦʣʴ);    4) ɼʞ/ʢʛ;    5) ɼʞ/ʤʦʣʴ.  

 

 

ʗʢʠʡ ʚʠʛʣʷʜ ʤʘʻ ʦʙôʻʜʥʘʥʠʡ ʛʘʟʦʚʠʡ ʟʘʢʦʥ? 

1) ;     2) ;    3) ;    4) ;    5) .   

 

 

ʋʢʘʞʽʪʴ, ʢʦʪʨʠʡ ʽʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʨʘʟʽʚ ʚʠʟʥʘʯʘʻ ʩʝʨʝʜʥʶ ʢʚʘʜʨʘʪʠʯʥʫ ʰʚʠʜʢʽʩʪʴ 

ʤʦʣʝʢʫʣ ʛʘʟʫ. 

 

ʋʢʘʞʽʪʴ, ʢʦʪʨʠʡ ʽʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʨʘʟʽʚ ʚʠʟʥʘʯʘʻ ʩʝʨʝʜʥʶ ʘʨʠʬʤʝʪʠʯʥʫ ʰʚʠʜʢʽʩʪʴ 

ʤʦʣʝʢʫʣ ʛʘʟʫ. 

 

ʋʢʘʞʽʪʴ, ʢʦʪʨʠʡ ʽʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʨʘʟʽʚ ʚʠʟʥʘʯʘʻ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʫ ʰʚʠʜʢʽʩʪʴ ʤʦʣʝʢʫʣ 

ʛʘʟʫ. 
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1) ;    2) ;    3) mkT;    4) ;    5) . 

 

ʗʢʽ ʤʦʣʝʢʫʣʠ ʚ ʘʪʤʦʩʬʝʨʽ ʨʫʭʘʶʪʴʩʷ ʰʚʠʜʰʝ: ʤʦʣʝʢʫʣʠ ʢʠʩʥʶ ʯʠ ʤʦʣʝʢʫʣʠ ʘʟʦʪʫ? 

ʄʦʣʷʨʥʘ ʤʘʩʘ ʢʠʩʥʶ 0,032 ʢʛ/ʤʦʣʴ, ʤʦʣʷʨʥʘ ʤʘʩʘ ʘʟʦʪʫ 0,028 ʢʛ/ʤʦʣʴ. 

1) ʢʠʩʥʶ;    2) ʘʟʦʪʫ;    3) ʰʚʠʜʢʦʩʪʽ ʦʜʥʘʢʦʚʽ.  

 

 

ʉʬʦʨʤʫʣʶʚʘʪʠ ʟʘʢʦʥ ɼʘʣʴʪʦʥʘ 

 

 

ʗʢʘ ʟ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʦʜʠʥʠʮʴ ʻ ʦʜʠʥʠʮʝʶ ʧʠʪʦʤʦʾ ʪʝʧʣʦʪʠ ʧʘʨʦʫʪʚʦʨʝʥʥʷ?  

1) ɼʞ/ʂ;    2) ɼʞ/ʢʛ;    3) ɼʞ/(ʢʛ/ʂ);    4) ɼʞ;    5) ɼʞĀʢʛ/ʂ. 

 

ʗʢʘ ʟ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʦʜʠʥʠʮʴ ʻ ʦʜʠʥʠʮʝʶ ʧʠʪʦʤʦʾ ʪʝʧʣʦʪʠ ʧʣʘʚʣʝʥʥʷ?  

1) ɼʞ/ʂ;    2) ɼʞ/ʢʛ;    3) ɼʞ/(ʢʛÖʂ);    4) ɼʞ;    5) ɼʞÖʢʛ/ʂ.  

 

ʗʢʘ ʟ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʦʜʠʥʠʮʴ ʻ ʦʜʠʥʠʮʝʶ ʧʠʪʦʤʦʾ ʪʝʧʣʦʪʠ ʟʛʦʨʘʥʥʷ?  

1) ɼʞ/ʂ;    2) ɼʞ/ʢʛ;    3) ɼʞ/(ʢʛÖʂ);    4) ɼʞ;    5) ɼʞÖʢʛ/ʂ.  

 

ʗʢʘ ʟ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʦʜʠʥʠʮʴ ʻ ʦʜʠʥʠʮʝʶ ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ ʨʝʯʦʚʠʥʠ?  

1) ɼʞ/ʂ;    2) ɼʞ/ʢʛ;    3) ɼʞ/(ʢʛÖʂ);    4) ɼʞ;    5) ɼʞÖʢʛ/ʂ.  

 

ʗʢʘ ʟ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʦʜʠʥʠʮʴ ʻ ʦʜʠʥʠʮʝʶ ʚʠʤʽʨʶʚʘʥʥʷ ʝʥʪʨʦʧʽʾ?  

1) ɼʞ/ʂ;    2) ɼʞ/ʢʛ;    3) ɼʞ/(ʢʛÖʂ);    4) ɼʞ;    5) ɼʞÖʢʛ/ʂ.  

 

ʗʢʠʡ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʢ.ʢ.ʜ. ʪʝʧʣʦʚʦʾ ʤʘʰʠʥʠ, ʱʦ ʧʨʘʮʶʻ ʟ ʥʘʛʨʽʚʥʠʢʦʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʊ1 ʽ ʭʦʣʦʜʠʣʴʥʠʢʦʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʊ2?  

1) h = T1/(ʊ1 ï ʊ2);    2) h = (ʊ1 ï ʊ2)/ʊ1;    3) h = (ʊ1 ï ʊ2)/ʊ2;   

4) h = ʊ2/(ʊ1 ï ʊ2);    5) h = ʊ1/(ʊ1 + ʊ2). 

 

ʇʨʠ ʷʢʦʤʫ ʧʨʦʮʝʩʽ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʱʦ ʧʝʨʝʜʘʥʘ ʛʘʟʫ, ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ, ʷʢʫ ʚʠʢʦʥʘʚ ʛʘʟ?  

1) ʘʜʽʘʙʘʪʥʦʤʫ;    2) ʽʟʦʪʝʨʤʽʯʥʦʤʫ;    3) ʽʟʦʭʦʨʥʦʤʫ;  

4) ʽʟʦʙʘʨʥʦʤʫ;    5) ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʫʪ ʥʝʤʘʻ.  

 

 

ʇʨʠ ʷʢʦʤʫ ʧʨʦʮʝʩʽ ʟʤʽʥʘ ʚʥʫʪʨʽʰʥʴʦʾ ʝʥʝʨʛʽʾ ʩʠʩʪʝʤʠ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʜʘʥʦʾ ʾʡ 

ʪʝʧʣʦʪʠ?  

1) ʽʟʦʪʝʨʤʽʯʥʦʤʫ;    2) ʘʜʽʘʙʘʪʥʦʤʫ;    3) ʽʟʦʙʘʨʥʦʤʫ;     

4) ʽʟʦʭʦʨʥʦʤʫ;    5) ʧʦʣʽʪʨʦʧʥʦʤʫ.  

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʧʽʜ ʯʘʩ ʡʦʛʦ ʘʜʽʘʙʘʪʠʯʥʦʛʦ ʩʪʠʩʢʘʥʥʷ?  

1) ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ;    2) ʣʽʥʽʡʥʦ ʟʥʠʞʫʻʪʴʩʷ;    3) ʟʥʠʞʫʻʪʴʩʷ;  

4) ʧʽʜʚʠʱʫʻʪʴʩʷ;    5) ʣʽʥʽʡʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ.  
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ʗʢ ʟʤʽʥʠʪʴʩʷ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ, ʷʢʱʦ ʡʦʛʦ ʪʠʩʢ ʽ ʘʙʩʦʣʶʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʙʽʣʴʰʘʪʴʩʷ ʚʜʚʽʯʽ? 

1) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ;   2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

3) ʥʝ ʟʤʽʥʠʪʴʩʷ;    4) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;    5) ʟʙʽʣʴʰʠʪʴʩʷ ʫ 8 ʨʘʟʽʚ. 

 

 

ʗʢʠʡ ʧʨʦʮʝʩ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʣʽʪʨʦʧʥʠʤ? 

 

ʗʢʠʡ ʧʨʦʮʝʩ ʥʘʟʠʚʘʻʪʴʩʷ ʘʜʽʘʙʘʪʥʠʤ? 

 

 

ʗʢʠʡ ʚʠʨʘʟ ʻ ʨʽʚʥʷʥʥʷʤ ʘʜʽʘʙʘʪʠ? 

 

 

ʗʢʠʡ ʚʠʨʘʟ ʻ ʨʽʚʥʷʥʥʷʤ ʧʦʣʽʪʨʦʧʠ? 

 

 

ʏʦʤʫ ʨʽʚʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ ʜʣʷ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ? 

1) 1 ; 2) 0 ; 3) ¤°  ; 4) g ; 5) R . 

 

 

ʏʦʤʫ ʨʽʚʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ ʜʣʷ ʽʟʦʙʘʨʥʦʛʦ ʧʨʦʮʝʩʫ? 

1) 1 ; 2) 0 ; 3) ¤°  ; 4) g ; 5) R . 

 

 

ʏʦʤʫ ʨʽʚʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ ʜʣʷ ʽʟʦʭʦʨʥʦʛʦ ʧʨʦʮʝʩʫ? 

1) 1 ; 2) 0 ; 3) ¤°  ; 4) g ; 5) R . 

 

 

ʏʦʤʫ ʨʽʚʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ ʜʣʷ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ? 

1) 1 ; 2) 0 ; 3) ¤°  ; 4) g ; 5) R . 

 

 

ʏʦʤʫ ʨʽʚʥʠʡ ʧʦʢʘʟʥʠʢ ʧʦʣʽʪʨʦʧʠ ʜʣʷ ʘʜʽʘʙʘʪʥʦʛʦ ʧʨʦʮʝʩʫ? 

1) 1 ; 2) 0 ; 3) ¤°  ; 4) g ; 5) R . 

 

 

ʗʢʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʫ ʩʪʫʧʽʥʴ ʚʽʣʴʥʦʩʪʽ? 

1) 1/2 R ; 2) R ; 3) 3/2 R ; 4) 5/2 R ; 5) 7/2 R . 

 

 

ʗʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʬʫʥʢʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʽʟʦʭʦʨʥʦ ï ʽʟʦʝʥʪʨʦʧʽʡʥʦʤʫ ʧʨʦʮʝʩʫ? 

1) ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ; 

2) ʝʥʪʘʣʴʧʽʷ; 

3) ʚʽʣʴʥʘ ʝʥʝʨʛʽʷ; 

4) ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ɻʽʙʙʩʘ; 

5) ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʝʤʘʻ. 
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ʗʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʬʫʥʢʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʽʟʦʙʘʨʥʦ ï ʽʟʦʝʥʪʨʦʧʽʡʥʦʤʫ ʧʨʦʮʝʩʫ? 

 

ʗʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʬʫʥʢʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʽʟʦʭʦʨʥʦ ï ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʧʨʦʮʝʩʫ? 

 

1) ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ; 

2) ʝʥʪʘʣʴʧʽʷ; 

3) ʚʽʣʴʥʘ ʝʥʝʨʛʽʷ; 

4) ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ɻʽʙʙʩʘ; 

5) ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʝʤʘʻ. 

 

 

ʗʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʬʫʥʢʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʽʟʦʙʘʨʥʦ ï ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʧʨʦʮʝʩʫ? 

 

ʗʢʘ ʟ ʥʘʟʚʘʥʠʭ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ ʥʝ ʻ ʬʫʥʢʮʽʻʶ ʩʪʘʥʫ ʩʠʩʪʝʤʠ? 

 

ʏʦʤʫ ʨʽʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʜʣʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ? 

1) ; 2)  ; 3) ; 4)  ; 5) . 

 

 

ʏʦʤʫ ʨʽʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚôʷʟʢʦʩʪʽ ʜʣʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ? 

 

ʏʦʤʫ ʨʽʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʜʣʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ? 

 

ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʢʨʠʪʠʯʥʦʶ ʪʦʯʢʦʶ? 

ʗʢʘ ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ ʻ ʥʝʟʤʽʥʥʦʶ ʚ ʜʦʩʣʽʜʽ ɼʞʦʫʣʷ-ʊʦʤʩʦʥʘ? 

1) ʝʥʪʨʦʧʽʷ; 

2) ʝʥʪʘʣʴʧʽʷ; 

3) ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ; 

4) ʚʽʣʴʥʘ ʝʥʝʨʛʽʷ; 

5) ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ɻʽʙʙʩʘ. 

 

 

ʗʢʠʤ ʟʚôʷʟʢʦʤ ʟʫʤʦʚʣʝʥʘ ʢʨʠʩʪʘʣʽʯʥʘ ˇʨʘʪʢʘ NaCl? 

1) ʡʦʥʥʠʡ; 

2) ʤʝʪʘʣʝʚʠʡ; 

3) ʢʦʚʘʣʝʥʪʥʠʡ; 

4) ʚʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʠʡ; 

5) ʚʦʜʥʝʚʠʡ. 

 

 

ʗʢʠʤ ʟʚôʷʟʢʦʤ ʟʫʤʦʚʣʝʥʘ ʢʨʠʩʪʘʣʽʯʥʘ ˇʨʘʪʢʘ Cu? 

 

ʗʢʠʡ ʟʚôʷʟʦʢ ʚ ʤʦʣʝʢʫʣʽ ʚʦʜʠ? 

 

ʗʢʠʤ ʟʚôʷʟʢʦʤ ʟʫʤʦʚʣʝʥʘ ʢʨʠʩʪʘʣʽʯʥʘ ˇʨʘʪʢʘ ʪʚʝʨʜʦʛʦ ʥʝʦʥʫ? 

 

ʗʢʠʤ ʟʚôʷʟʦʢ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʛʽʜʨʦʦʢʠʩʘʭ? 
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ʗʢʽʡ ʪʦʯʮʽ ʛʨʘʬʽʢʫ ʟʤʽʥʠ ʩʪʘʥʫ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʈV ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʫ? 
 

1 2 

3 4 

P 

V  

 

ɻʘʟ ʧʝʨʝʚʝʣʠ ʟʽ ʩʪʘʥʫ 1 ʫ ʩʪʘʥ 2. ʗʢ ʟʤʽʥʠʪʴʩʷ ʦʙôʻʤ ʛʘʟʫ, ʷʢʱʦ ʡʦʛʦ ʤʘʩʘ ʟʘʣʠʰʠʣʘʩʴ 

ʥʝʟʤʽʥʥʦʶ?  

 
P 

T 

1 

2 

  1) ʟʙʽʣʴʰʠʪʴʩʷ;  2) ʟʤʝʥʰʠʪʴʩʷ;  3) ʥʝ ʟʤʽʥʠʪʴʩʷ.  

 

 

ʗʢʽʡ ʽʟʦʪʝʨʤʽ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʚʠʱʘ ʪʝʤʧʝʨʘʪʫʨʘ? 
 
P 

V 

1 

2 

3 

5 

4 

 

 

 

ʗʢʠʡ ʧʨʦʮʝʩ ʦʧʠʩʘʥʠʡ ʛʨʘʬʽʢʦʤ?  

 P 

V  

 

1) ʽʟʦʪʝʨʤʽʯʥʠʡ;    2) ʽʟʦʭʦʨʥʠʡ;   

3) ʽʟʦʙʘʨʥʠʡ;    4) ʘʜʽʘʙʘʪʥʠʡ;   

5) ʧʦʣʽʪʨʦʧʥʠʡ. 
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ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʧʨʠ ʽʟʦʭʦʨʠʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʪʠʩʢʫ?  

1) DU > 0;    2) DU < 0;    3) DU = 0.  

 

ʏʠ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʽʣʘ, ʥʝ ʥʘʜʘʶʯʠ ʡʦʤʫ ʪʝʧʣʦʪʠ?  

1) ʪʘʢ;    2) ʥʽ.  

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ U ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʧʽʜ ʯʘʩ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ?  

1) DU < 0;    2) DU > 0;    3) DU = 0.  

 

ʗʢʽʡ ʟ ʽʟʦʙʘʨ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰʠʡ ʪʠʩʢ? 
 

V 

T 

1 

2 

3 

4 

 
 

 

ʗʢʽʡ ʟ ʽʟʦʭʦʨ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰʠʡ ʦʙôʻʤ? 
 
P 

T 

1 

2 

3 

4 

 
 

 

ʗʢʠʡ ʟ ʛʨʘʬʽʢʽʚ ʚʠʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʚʦʜʠ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ? 

 P 

T 
1) 

     

 P 

T 
2) 

     

 P 

T 
3) 

     

 P 

T 
4) 

 
 

 

ʅʘ ʨʠʩʫʥʢʫ ʧʦʜʘʥʦ ʪʨʠ ʽʟʦʪʝʨʤʠ ʥʝʟʤʽʥʥʦʾ ʤʘʩʠ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʛʘʟʫ. ɿʦʙʨʘʟʠʪʠ ʮʽ ʢʨʠʚʽ ʚ 

ʦʩʷʭ ʈïʊ. 
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1

2

3P

V

5

4
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 1 
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3 
P 

T 
1) 

4 6 

5 

 

 
1 

2 

3 
P 

T 
2) 

4 6 

5 

 

 
1 

2 

3 
P 

T 
3) 

4 6 

5 

 

 
1 

2 

3 
P 

T 
4) 

4 6 

5 

 

 
1 

2 

3 
P 

T 
5) 

4 6 

5 

 
 

 

ɿ ʽʜʝʘʣʴʥʠʤ ʛʘʟʦʤ ʧʨʦʚʦʜʷʪʴ ʮʠʢʣʽʯʥʠʡ ʧʨʦʮʝʩ, ʧʦʜʘʥʠʡ ʥʘ ʈïV ʜʽʘʛʨʘʤʽ. ɿʦʙʨʘʟʽʪʴ ʮʝʡ 

ʧʨʦʮʝʩ ʥʘ VïT ʜʽʘʛʨʘʤʽ (1, 2, 3, 4).  

 1 

2 
3 

P 

V 
     

 

1 

2 

3 

V 

T 
1) 

 

1 

2 

3 

V 

T 
2) 

 1 

2 3 

V 

T 
3) 

 1 2 

3 

V 

T 
4) 

 
 

 

ʅʘʛʨʽʚʘʻʪʴʩʷ ʯʠ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʽʜʝʘʣʴʥʠʡ ʛʘʟ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ, ʷʢʱʦ ʡʦʛʦ ʪʠʩʢ ʨ ʽ ʦʙ'ʻʤ V 

ʧʦʚ'ʷʟʘʥʽ ʬʦʨʤʫʣʦʶ ʨV n = const, ʜʝ n > 1? ʄʘʩʘ ʛʘʟʫ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ.  

1) ʥʘʛʨʽʚʘʻʪʴʩʷ;    2) ʦʭʦʣʦʜʞʫʻʪʴʩʷ;     3) ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʣʘ.  

 

 

ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ʛʘʟʫ ʚʽʜ ʡʦʛʦ ʦʙ'ʻʤʫ. ʗʢʽʡ ʪʦʯʮʽ ʜʽʘʛʨʘʤʠ 

ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʝʥʝʨʛʽʾ ʛʘʟʫ? 
 

V 

1 

2 

3 

4 

P 

 
 

 

ʗʢʽʡ ʪʦʯʮʽ ʛʨʘʬʽʢʘ ʟʤʽʥʠ ʩʪʘʥʫ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʚ ʈV-ʢʦʦʨʜʠʥʘʪʘʭ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʝʥʝʨʛʽʾ ʛʘʟʫ? 
 

 
P 

V 

1 

2 

3 

4 

5 

 
 

 

 ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʷ CP / CV ʜʣʷ ʦʜʥʦʘʪʦʤʥʦʛʦ ʛʘʟʫ? 
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1) 1/2 ; 2) 7/5 R ; 3) 5/3 ; 4) 5/3 R ; 5) 7/5 . 

 

 

 

ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʷ CP / CV ʜʣʷ ʜʚʦʭʘʪʦʤʥʦʛʦ ʛʘʟʫ? 

 

1) 1/2 ; 2) 7/5 R ; 3) 5/3 ; 4) 5/3 R ; 5) 7/5 . 

 

 

ʏʦʤʫ ʨʽʚʥʘ ʤʦʣʷʨʥʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʨʠ ʩʪʘʣʦʤʫ ʦʙôʻʤʽ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʜʣʷ ʦʜʥʦʘʪʦʤʥʦʛʦ 

ʛʘʟʫ? 

 

1) 1/2 R ; 2) R ; 3) 3/2 R ; 4) 5/2 R ; 5) 7/2 R . 

 

 

 

ʏʦʤʫ ʨʽʚʥʘ ʤʦʣʷʨʥʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʨʠ ʩʪʘʣʦʤʫ ʦʙôʻʤʽ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʜʣʷ ʜʚʦʭʘʪʦʤʥʦʛʦ 

ʛʘʟʫ? 

 

1) 1/2 R ; 2) R ; 3) 3/2 R ; 4) 5/2 R ; 5) 7/2 R . 

 

 

 

ʏʦʤʫ ʨʽʚʥʘ ʤʦʣʷʨʥʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʨʠ ʩʪʘʣʦʤʫ ʪʠʩʢʫ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʜʣʷ ʦʜʥʦʘʪʦʤʥʦʛʦ 

ʛʘʟʫ? 

 

1) 1/2 R ; 2) R ; 3) 3/2 R ; 4) 5/2 R ; 5) 7/2 R . 

 

 

 

ʏʦʤʫ ʨʽʚʥʘ ʤʦʣʷʨʥʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʨʠ ʩʪʘʣʦʤʫ ʪʠʩʢʫ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʜʣʷ ʜʚʦʭʘʪʦʤʥʦʛʦ 

ʛʘʟʫ? 

 

1) 1/2 R ; 2) R ; 3) 3/2 R ; 4) 5/2 R ; 5) 7/2 R . 

 

 

ʅʘ ʷʢʫ ʚʝʣʠʯʠʥʫ ʪʝʧʣʦʻʤʥʽʩʪʴ ʧʨʠ ʩʪʘʣʦʤʫ ʪʠʩʢʫ ʙʽʣʴʰʘ ʚʽʜ ʪʝʧʣʦʻʤʥʦʩʪʽ ʧʨʠ ʩʪʘʣʦʤʫ 

ʦʙôʻʤʽ ʜʣʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ 

 

1) 1/2 R ; 2) R ; 3) 3/2 R ; 4) 5/2 R ; 5) 7/2 R . 

 

 

ʉʢʽʣʴʢʠ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʤʘʻ ʤʦʣʝʢʫʣʘ ʦʜʥʦʘʪʦʤʥʦʛʦ ʛʘʟʫ? 

 

1) 1 ; 2) 2 ; 3) 3 ; 4) 5 ; 5) 7. 

 

 

 

ʉʢʽʣʴʢʠ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʤʘʻ ʤʦʣʝʢʫʣʘ ʜʚʦʭʘʪʦʤʥʦʛʦ ʛʘʟʫ? 
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1) 1 ; 2) 2 ; 3) 3 ; 4) 5 ; 5) 7. 

 

ʏʦʤʫ ʨʽʚʥʘ ʨʦʙʦʪʘ, ʟʜʽʡʩʥʶʚʘʥʘ ʛʘʟʦʤ ʧʨʠ ʽʟʦʭʦʨʠʯʥʦʤʫ ʧʨʦʮʝʩʽ? 

 

1) A = RT lnV2/V1 ; 2) A = P ȹV; 3) A=0 ; 4) A = ȹU. 

 

ʏʦʤʫ ʨʽʚʥʘ ʨʦʙʦʪʘ, ʟʜʽʡʩʥʶʚʘʥʘ ʛʘʟʦʤ ʧʨʠ ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʧʨʦʮʝʩʽ? 

 

1) A = RT lnV2/V1 ; 2) A = P ȹV; 3) A=0 ; 4) A = - ȹU. 

 

ʏʦʤʫ ʨʽʚʥʘ ʨʦʙʦʪʘ, ʟʜʽʡʩʥʶʚʘʥʘ ʛʘʟʦʤ ʧʨʠ ʽʟʦʙʘʨʠʯʥʦʤʫ ʧʨʦʮʝʩʽ? 

1) A = RT lnV2/V1 ; 2) A = P ȹV; 3) A=0 ; 4) A = - ȹU. 

 

ʏʦʤʫ ʨʽʚʥʘ ʨʦʙʦʪʘ, ʟʜʽʡʩʥʶʚʘʥʘ ʛʘʟʦʤ ʧʨʠ ʘʜʽʘʙʘʪʥʦʤʫ ʧʨʦʮʝʩʽ? 

 

1) A = RT lnV2/V1 ; 2) A = P ȹV; 3) A=0 ; 4) A = - ȹU. 

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʝʥʪʘʣʴʧʽʷ ʧʨʠ ʧʨʦʮʝʩʽ ɼʞʦʫʣʷʊʦʤʩʦʥʘ? 

1) ʥʝ ʟʤʽʥʶʻʪʴʩʷ; 2) ʟʨʦʩʪʘʻ; 3) ʟʤʝʥʰʫʻʪʴʩʷ. 

 

ʗʢʘ ʟ ʪʨʴʦʭ ʚʝʣʠʯʠʥ, ʱʦ ʚʭʦʜʠʪʴ ʚ ʬʦʨʤʫʣʫ ʧʝʨʰʦʛʦ ʥʘʯʘʣʘ ʪʝʨʤʦʜʠʥʘʤʽʢʠ, ʟʘʣʝʞʠʪʴ 

ʣʠʰʝ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʩʠʩʪʝʤʠ? 

 

1)ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ; 2) ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ; 3) ʨʦʙʦʪʘ ʧʨʦʪʠ ʟʦʚʥʽʰʥʽʭ ʩʠʣ. 

 

 

ʗʢʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʝʥʪʨʦʧʽʻʶ ʪʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ? 

 

1) ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʘ ; 2) ʢʚʘʜʨʘʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ; 3) ʦʙʝʨʥʝʥʦʧʨʦʧʦʨʮʽʡʥʘ; 4) 

ʣʦʛʘʨʠʬʤʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ. 

 

ʑʦ ʪʘʢʝ ʘʙʩʦʣʶʪʥʘ ʘʪʦʤʥʘ ʤʘʩʘ? 

 

ʗʢʘ ʟ ʰʚʠʜʢʦʩʪʝʡ (ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ, ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ, ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʘ) 

ʤʦʣʝʢʫʣ ʜʘʥʦʾ ʤʘʩʠ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʧʦ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʥʽ ʥʘʡʙʽʣʴʰʘ? 

1) ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ; 2) ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ; 3) ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʘ. 

 

 

ʗʢʦʶ ʟ ʰʚʠʜʢʦʩʪʝʡ (ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ, ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ, ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʘ) 

ʚʦʣʦʜʽʻ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʤʦʣʝʢʫʣ ʜʘʥʦʾ ʤʘʩʠ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ? 

1) ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ; 2) ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ; 3) ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʘ. 

 

ʑʦ ʩʪʘʥʝʪʴʩʷ ʟ ʤʘʢʩʠʤʫʤʦʤ ʢʨʠʚʦʾ ʨʦʟʧʦʜʽʣʫ ʄʘʢʩʚʝʣʘ ʤʦʣʝʢʫʣ ʟʘ ʰʚʠʜʢʦʩʪʷʤʠ ʧʨʠ 

ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʟʫ? 

1) ʟʘʣʠʰʝʪʴʩʷ ʥʝʟʤʽʥʥʠʤ; 2) ʟʤʽʩʪʠʪʴʩʷ ʚʧʨʘʚʦ ʚʽʜ ʦʩʽ ʦʨʜʠʥʘʪ; 3) ʟʤʽʩʪʠʪʴʩʷ ʚʣʽʚʦ ʚʽʜ ʦʩʽ 

ʦʨʜʠʥʘʪ. 

 

ʇʝʨʝʥʦʩ ʷʢʦʾ ʬʽʟʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ? 

1) ʢʽʣʴʢʦʩʪʽ ʨʫʭʫ; 2) ʝʥʝʨʛʽʾ; 3) ʤʘʩʠ. 

 

 

ʇʝʨʝʥʦʩ ʷʢʦʾ ʬʽʟʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʜʠʬʫʟʽʾ? 
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1) ʢʽʣʴʢʦʩʪʽ ʨʫʭʫ; 2) ʝʥʝʨʛʽʾ; 3) ʤʘʩʠ. 

 

 

ʇʝʨʝʥʦʩ ʷʢʦʾ ʬʽʟʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʩʫʻ ʨʽʚʥʷʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ? 

1) ʢʽʣʴʢʦʩʪʽ ʨʫʭʫ; 2) ʝʥʝʨʛʽʾ; 3) ʤʘʩʠ. 

 

ʗʢʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʜʦʚʞʠʥʦʶ ʚʽʣʴʥʦʛʦ ʧʨʦʙʽʛʫ ʤʦʣʝʢʫʣ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʤʦʣʝʢʫʣ ʚ 

ʦʜʠʥʠʮʽ ʦʙôʻʤʫ? 

1) ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʘ ; 2) ʢʚʘʜʨʘʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ; 3) ʦʙʝʨʥʝʥʦʧʨʦʧʦʨʮʽʡʥʘ; 4) 

ʣʦʛʘʨʠʬʤʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ. 

 

 

ʑʦ ʪʘʢʝ ʪʝʤʧʝʨʘʪʫʨʘ ʽʥʚʝʨʩʽʾ?  

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʪʠʩʢ ʨʝʘʣʴʥʦʛʦ ʛʘʟʫ, ʷʢʱʦ ʩʠʣʠ ʧʨʠʪʷʛʘʥʥʷ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʘʧʪʦʤ 

ʟʥʠʢʥʫʪʴ?  

1) ʟʙʽʣʴʰʠʪʴʩʷ;    2) ʟʤʝʥʰʠʪʴʩʷ;    3) ʥʝ ʟʤʽʥʠʪʴʩʷ.  

 

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ ʫ ʚʽʜʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ? 

1) ʟʥʠʞʫʻʪʴʩʷ;    2) ʧʽʜʚʠʱʫʻʪʴʩʷ;    3) ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ. 

 

 

ʗʢʠʡ ʛʘʟ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʙʣʠʞʯʠʡ ʜʦ ʽʜʝʘʣʴʥʦʛʦ: ʨʦʟʨʽʜʞʝʥʠʡ ʯʠ ʩʪʠʩʥʫʪʠʡ? 

1) ʩʪʠʩʥʫʪʠʡ;    2) ʨʦʟʨʽʜʞʝʥʠʡ;   3) ʦʜʥʘʢʦʚʦ.  

 

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʜʝʷʢʦʾ ʤʘʩʠ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ, ʷʢʠʡ ʨʦʟʰʠʨʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ 

ʈV = const?  

1) ʧʽʜʚʠʱʫʻʪʴʩʷ;    2) ʟʥʠʞʫʻʪʴʩʷ;    3) ʥʝ ʟʤʽʥʶʻʪʴʩʷ.  

 

 

ɼʚʽ ʧʦʩʫʜʠʥʠ ʨʽʟʥʦʛʦ ʦʙôʻʤʫ ʤʽʩʪʷʪʴ ʛʘʟ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʪʠʩʢʫ ʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʇʦʩʫʜʠʥʠ 

ʦʙôʻʜʥʘʣʠ ʚ ʦʜʥʫ. ʑʦ ʩʪʘʥʝʪʴʩʷ ʟ ʪʠʩʢʦʤ ʛʘʟʫ? 

1) ʟʙʽʣʴʰʠʪʴʩʷ;    2) ʟʤʝʥʰʠʪʴʩʷ;    3) ʥʝ ʟʤʽʥʠʪʴʩʷ.  

 

 

ɼʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʤʦʣʝʢʫʣ: ʫ 2 ʛ ʚʦʜʥʶ ʯʠ ʚ 20 ʛ ʢʠʩʥʶ? ʄʦʣʷʨʥʘ ʤʘʩʘ ʚʦʜʥʶ 

0,002 ʢʛ/ʤʦʣʴ, ʢʠʩʥʶ 0,032 ʢʛ/ʤʦʣʴ. 

1) ʦʜʥʘʢʦʚʘ;    2) ʚ 20 ʛ ʢʠʩʥʶ;    3) ʚ 2 ʛ ʚʦʜʥʶ. 

 

 

ʏʠ ʤʦʞʫʪʴ ʧʝʨʝʪʥʫʪʠʩʷ ʜʚʽ ʽʟʦʪʝʨʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʛʘʟʫ 

ʦʜʥʘʢʦʚʦʾ ʤʘʩʠ?  

1) ʪʘʢ;     2) ʥʽ.  
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ʈʦʟʯʠʥʠʣʠ m ʢʛ ʨʝʯʦʚʠʥʠ ʟ ʤʦʣʷʨʥʦʶ ʤʘʩʦʶ m ʽ ʦʪʨʠʤʘʣʠ ʨʦʟʯʠʥ ʦʙôʻʤʦʤ V ʤ3. ʗʢʠʡ ʟ 

ʚʠʨʘʟʽʚ ʚʠʟʥʘʯʘʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʤʦʣʝʢʫʣ ʨʦʟʯʠʥʝʥʦʾ ʨʝʯʦʚʠʥʠ? 

1) 
m

V
;    2) 

ɛ

m

V
;    3) 

ɛ

mV
;     4) 

ɛ

Am N

V
Ö . 

 

ʋ ʧʦʩʫʜʠʥʽ ʤʽʩʪʠʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʠʡ ʚʦʜʝʥʴ (ʅ2). ʗʢ ʟʤʽʥʠʪʴʩʷ ʪʠʩʢ, ʷʢʱʦ ʯʘʩʪʠʥʘ 

ʤʦʣʝʢʫʣ ʚʦʜʥʶ ʨʦʟʧʘʜʝʪʴʩʷ ʥʘ ʘʪʦʤʠ? 

1) ʥʝ ʟʤʽʥʠʪʴʩʷ;    2) ʟʤʝʥʰʠʪʴʩʷ;    3) ʟʙʽʣʴʰʠʪʴʩʷ. 

 

ʏʠ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʡʜʝ ʥʘ ʥʘʛʨʽʚʘʥʥʷ 1 ʢʛ ʚʦʜʠ ʥʘ 1ʉ̄ ʽ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 1 ʢʛ 

ʚʦʜʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʢʠʧʽʥʥʷ?  

1) ʦʜʥʘʢʦʚʘ;   2) ʥʘ ʥʘʛʨʽʚʘʥʥʷ ʙʽʣʴʰʘ;   3) ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʙʽʣʴʰʘ.  

 

 

ʏʠ ʦʜʥʘʢʦʚʫ ʚʥʫʪʨʽʰʥʶ ʝʥʝʨʛʽʶ ʤʘʶʪʴ 2 ʢʛ ʚʦʜʠ ʧʨʠ 0ʉ̄ ʽ 2 ʢʛ ʣʴʦʜʫ ʧʨʠ ʪʽʡ ʞʝ 

ʪʝʤʧʝʨʘʪʫʨʽ?  

1) ʦʜʥʘʢʦʚʫ;    2) ʚʦʜʘ ʙʽʣʴʰʫ;    3) ʣʽʜ ʙʽʣʴʰʫ.  

 

 

ʗʢʝ ʪʽʣʦ ʤʘʻ ʙʽʣʴʰʫ ʚʥʫʪʨʽʰʥʶ ʝʥʝʨʛʽʶ: ʢʫʩʦʢ ʣʴʦʜʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 0ʉ̄ ʯʠ ʦʜʝʨʞʘʥʘ ʟ 

ʥʦɹʛʦ ʚʦʜʘ ʧʨʠ ʪʽʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʽ?  

1) ʣʽʜ;    2) ʚʦʜʘ;    3) ʦʜʥʘʢʦʚʽ.  

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʣʴʦʜʫ ʧʨʠ ʡʦʛʦ ʧʣʘʚʣʝʥʥʽ?  

1) ʧʽʜʚʠʱʫʻʪʴʩʷ;   2); ʟʥʠʞʫʻʪʴʩʷ;   3) ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ;  

4) ʩʪʘʻ ʨʽʚʥʦʶ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ;   5) ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʪʫʪ ʥʝʤʘʻ. 

 

 

ɿʘ ʷʢʠʭ ʫʤʦʚ ʜʚʽ ʽʟʦʪʝʨʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ, ʤʦʞʫʪʴ 

ʟʙʽʛʘʪʠʩʷ? 

1) 1 1

2 2

m T

m T
= ; 2) 1 2

2 1

m T

m T
= ; 3) m1 = m2; 4) 1 1

2 2

2 .
m T

m T
=  

 

ɸʟʦʪ ʽ ʚʦʜʝʥʴ, ʤʘʶʯʠ ʦʜʥʘʢʦʚʽ ʤʘʩʠ, ʧʝʨʝʙʫʚʘʶʪʴ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʪʠʩʢʘʭ ʽ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʗʢʠʡ ʟ ʛʘʟʽʚ ʟʘʡʤʘʻ ʙʽʣʴʰʠʡ ʦʙôʻʤ? ʄʦʣʷʨʥʘ ʤʘʩʘ ʚʦʜʥʶ 0,002 ʢʛ/ʤʦʣʴ, ʤʦʣʷʨʥʘ ʤʘʩʘ 

ʘʟʦʪʫ 0,028 ʢʛ/ʤʦʣʴ. 

1) ʘʟʦʪ; 2) ʚʦʜʝʥʴ; 3) ʦʙôʻʤʠ ʦʜʥʘʢʦʚʽ.  

 

ʇʦʨʽʚʥʷʪʠ ʪʠʩʢ ʈ1 ʢʠʩʥʶ ʽ ʈ2 ʚʦʜʥʶ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʤʦʣʝʢʫʣ ʽ ʨʽʚʥʠʭ 

ʩʝʨʝʜʥʽʭ ʢʚʘʜʨʘʪʠʯʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʾʭ ʨʫʭʫ. ʄʦʣʷʨʥʘ ʤʘʩʘ ʢʠʩʥʶ 0,032 ʢʛ/ʤʦʣʴ, ʚʦʜʥʶ 

0,002 ʢʛ/ʤʦʣʴ.  

1) P1/P2 = 1;    2) P1/P2 = 16;    3) P1/P2 = 8;    4) P1/P2 = 4;    5) P1/P2 = 32.  
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ʆʙôʻʤ ʜʝʷʢʦʾ ʤʘʩʠ ʛʘʟʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫʜʚʽʯʽ. ɺ ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʛʘʟ ʚʠʢʦʥʫʻ ʙʽʣʴʰʫ ʨʦʙʦʪʫ ï 

ʧʨʠ ʽʟʦʙʘʨʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʯʠ ʧʨʠ ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ? 

1) ʧʨʠ ʽʟʦʙʘʨʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ;    

2) ʧʨʠ ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ;   3) ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʦʜʥʘʢʦʚʫ. 

 

ʗʢʘ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ ʦʜʥʦʘʪʦʤʥʦʛʦ ʛʘʟʫ, ʱʦ ʟʘʡʤʘʻ ʦʙ'ʻʤ V ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʊ, ʷʢʱʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʡʦʛʦ ʤʦʣʝʢʫʣ n?  

1) nkT;    2) nVkT/2;    3) 2nVkT/3;    4) 3nkT/2;    5) 3nVkT/2.  

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ, ʷʢʱʦ ʡʦʛʦ ʪʠʩʢ ʟʙʽʣʴʰʠʚʩʷ ʚ 2 ʨʘʟʠ, ʘ 

ʦʙôʻʤ ʟʤʝʥʰʠʚʩʷ ʚ 2 ʨʘʟʠ? 

1) ʟʙʽʣʴʰʠʪʴʩʷ ʫ 4 ʨʘʟʠ;   2) ʟʙʽʣʴʰʠʪʴʩʷ ʫ 2 ʨʘʟʠ;    

3) ʟʤʝʥʰʠʪʴʩʷ ʫ 2ʨʘʟʠ;   4) ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ. 

 

ɻʘʟ ʤʽʩʪʠʪʴʩʷ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʮʠʣʽʥʜʨʽ ʧʽʜ ʧʦʨʰʥʝʤ. ʏʠ ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ 

ʦʪʨʠʤʘʻ ʛʘʟ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 10 ʂ, ʷʢʱʦ: ʘ) ʧʦʨʰʝʥʴ ʟʘʢʨʽʧʣʝʥʦ; ʙ) 

ʧʦʨʰʝʥʴ ʣʝʛʢʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ. 

1) ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʦʜʥʘʢʦʚʘ;    2) ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʦʪʨʠʤʫʻ ʛʘʟ, 

ʢʦʣʠ ʧʦʨʰʝʥʴ ʟʘʢʨʽʧʣʝʥʦ;    3) ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʦʪʨʠʤʫʻ ʛʘʟ, ʢʦʣʠ ʧʦʨʰʝʥʴ ʣʝʛʢʦ 

ʧʝʨʝʤʽʱʫʻʪʴʩʷ. 

 

ʉʧʦʣʫʯʝʥʽ ʢʘʧʽʣʷʨʥʽ ʪʨʫʙʢʠ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʟʘʧʦʚʥʝʥʽ ʚʦʜʦʶ. ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ 

ʨʽʚʥʽʚ ʚʦʜʠ ʫ ʪʨʫʙʢʘʭ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ?  

1) ʟʨʦʩʪʘʻ;   2) ʩʧʘʜʘʻ;   3) ʥʝ ʟʤʽʥʶʻʪʴʩʷ.  

 

 

ɺ ʷʢʽʡ ʧʦʩʫʜʠʥʽ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʚʠʱʘ: ʫ ʚʽʜʢʨʠʪʽʡ ʯʠ ʫ ʟʘʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ? ʊʝʤʧʝʨʘʪʫʨʘ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʦʜʥʘʢʦʚʘ. 

1) ʫ ʚʽʜʢʨʠʪʽʡ; 2) ʦʜʥʘʢʦʚʘ; 3) ʫ ʟʘʢʨʠʪʽʡ. 

 

 

ɺ ʟʘʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʤʽʩʪʠʪʴʩʷ ʩʫʤʽʰ ʧʦʚʽʪʨʷ ʽ ʥʝʥʘʩʠʯʝʥʦʾ ʚʦʜʷʥʦʾ ʧʘʨʠ. ʗʢ ʙʫʜʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʷʢʱʦ ʧʽʜʚʠʱʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ. 

1) ʥʝ ʟʤʽʥʠʪʴʩʷ;    2) ʙʫʜʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ;    3) ʟʤʝʥʰʠʪʴʩʷ. 

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʩʠʣʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʨʽʜʢʦʛʦ ʘʣʶʤʽʥʽʶ ʧʽʜ ʯʘʩ ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ? 

1) ʥʝ ʟʤʽʥʶʻʪʴʩʷ;    2) ʟʙʽʣʴʰʫʻʪʴʩʷ;    3) ʟʤʝʥʰʫʻʪʴʩʷ;   

4) ʤʦʞʝ ʷʢ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʪʘʢ ʽ ʟʤʝʥʰʫʚʘʪʠʩʷ. 

 

ʅʘʛʨʽʚʘʻʪʴʩʷ ʯʠ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʽʜʝʘʣʴʥʠʡ ʛʘʟ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ, ʷʢʱʦ ʡʦʛʦ ʪʠʩʢ ʨ ʽ ʦʙ'ʻʤ V 

ʧʦʚ'ʷʟʘʥʽ ʬʦʨʤʫʣʦʶ ʨV n = const, ʜʝ n > 1? ʄʘʩʘ ʛʘʟʫ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ.  

1) ʥʘʛʨʽʚʘʻʪʴʩʷ;    2) ʦʭʦʣʦʜʞʫʻʪʴʩʷ;     3) ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʣʘ.  
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ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʥʠʢʘ ʪʝʧʣʦʚʦʾ ʤʘʰʠʥʠ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʭʦʣʦʜʠʣʴʥʠʢʘ ʥʘ 

ʩʪʽʣʴʢʠ ʞ ʟʥʠʞʫʻʪʴʩʷ. ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʢ.ʢ.ʜ. ʜʚʠʛʫʥʘ? 

1) ʥʝ ʟʤʽʥʶʻʪʴʩʷ;    2) ʟʤʝʥʰʫʻʪʴʩʷ;    3) ʟʙʽʣʴʰʫʻʪʴʩʷ. 

 

 

ʆʜʥʘʢʦʚʽ ʢʘʧʽʣʷʨʥʽ ʪʨʫʙʢʠ ʟʘʥʫʨʠʣʠ ʫ ʜʚʽ ʧʦʩʫʜʠʥʠ ʟ ʚʦʜʦʶ ʨʽʟʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʏʠ 

ʦʜʥʘʢʦʚʘ ʚʠʩʦʪʘ ʧʽʜʥʷʪʪʷ ʚʦʜʠ ʚ ʢʘʧʽʣʷʨʘʭ? 

1) ʦʜʥʘʢʦʚʘ;     2) ʚʠʩʦʪʘ ʙʽʣʴʰʘ ʚ ʢʘʧʽʣʷʨʽ, ʟʘʥʫʨʝʥʦʤʫ ʚ ʭʦʣʦʜʥʫ ʚʦʜʫ;  

3) ʚʠʩʦʪʘ ʙʽʣʴʰʘ ʚ ʢʘʧʽʣʷʨʽ, ʟʘʥʫʨʝʥʦʤʫ ʚ ʙʽʣʴʰ ʥʘʛʨʽʪʫ ʚʦʜʫ. 

 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ ʫ ʚʽʜʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʜʦʨʽʚʥʶʻ 100ʉ̄. ʏʠ ʟʤʽʥʠʪʴʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ, ʷʢʱʦ ʥʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ? 

1) ʥʝ ʟʤʽʥʠʪʴʩʷ; 2) ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʧʽʜʚʠʱʠʪʴʩʷ;  

3) ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʟʤʝʥʰʠʪʴʩʷ;   4) ʢʠʧʽʥʥʷ ʩʪʘʥʝ ʥʝ ʤʦʞʣʠʚʠʤ. 

 

 

ʋ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʤʽʩʪʠʪʴʩʷ ʪʽʣʴʢʠ ʥʝʥʘʩʠʯʝʥʘ ʚʦʜʷʥʘ ʧʘʨʘ. ʗʢ ʟʤʽʥʠʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʣʝʢʫʣ ʧʘʨʠ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʧʦʩʫʜʠʥʠ? 

1) ʟʙʽʣʴʰʠʪʴʩʷ;    2) ʟʤʝʥʰʠʪʴʩʷ;    3) ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. 

 

 

ɺ ʧʝʨʰʫ ʩʢʣʷʥʢʫ ʥʘʣʠʣʠ ʝʬʽʨ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20ʉ̄, ʫ ʜʨʫʛʫ ï ʚʦʜʫ ʧʨʠ ʪʘʢʽʡ ʩʘʤʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ. ɺ ʧʦʩʫʜʠʥʠ ʦʧʫʩʪʠʣʠ ʪʝʨʤʦʤʝʪʨʠ. ʗʢʠʡ ʟ ʥʠʭ ʧʦʢʘʟʫʚʘʪʠʤʝ ʥʠʞʯʫ 

ʪʝʤʧʝʨʘʪʫʨʫ? 

1) ʫ ʧʝʨʰʽʡ;    2) ʫ ʜʨʫʛʽʡ;    3) ʧʦʢʘʟʠ ʙʫʜʫʪʴ ʦʜʥʘʢʦʚʽ. 

 

 

ɯʜʝʘʣʴʥʠʤ ʛʘʟʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʛʘʟ... 

1) ʤʘʩʦʶ ʤʦʣʝʢʫʣ ʷʢʦʛʦ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ; 2) ʚʩʽ ʤʦʣʝʢʫʣʠ ʻ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʪʦʯʢʘʤʠ; 3) 

ʩʠʣʘʤʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʧʨʠʪʷʛʘʥʥʷ ʤʦʞʥʘ ʷʢʦʛʦ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. 

 

 

ɿʥʘʡʜʽʪʴ ʅɽʧʨʘʚʠʣʴʥʝ ʪʚʝʨʜʞʝʥʥʷ: 

1) ʚʩʽ ʪʽʣʘ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʦʣʝʢʫʣ ʽ ʘʪʦʤʽʚ; 2) ʤʦʣʝʢʫʣʠ ʽ ʘʪʦʤʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ 

ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʭʘʦʪʠʯʥʦʤʫ ʨʫʩʽ; 3) ʘʪʦʤʠ ʽ ʤʦʣʝʢʫʣʠ ʥʝ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ. 

 

 

ɹʨʦʫʥʽʚʩʴʢʠʡ ʨʫʭ ï ʮʝ... 

1) ʨʫʭ ʯʘʩʪʠʥʦʢ ʟʘʚʠʩʣʠʭ ʚ ʨʽʜʠʥʽ ʘʙʦ ʛʘʟʽ, ʟʫʤʦʚʣʝʥʠʡ ʚʧʦʨʷʜʢʦʚʘʥʠʤ ʨʫʭʦʤ ʤʦʣʝʢʫʣ; 2) 

ʨʫʭ ʯʘʩʪʠʥʦʢ ʟʘʚʠʩʣʠʭ ʚ ʨʽʜʠʥʽ ʘʙʦ ʛʘʟʽ, ʟʫʤʦʚʣʝʥʠʡ ʙʝʟʣʘʜʥʠʤ ʨʫʭʦʤ ʤʦʣʝʢʫʣ; 3) ʨʫʭ 

ʤʦʣʝʢʫʣ ʽ ʘʪʦʤʽʚ ʚ ʨʝʯʦʚʠʥʽ, ʟʫʤʦʚʣʝʥʠʡ ʟʤʽʥʦʶ ʪʝʤʧʝʨʘʪʫʨʠ. 

 

 

 

ʈʽʚʥʷʥʥʷ ʩʪʘʥʫ ʛʘʟʫ ʧʦʚôʷʟʫʻ ʤʽʞ ʩʦʙʦʶ ... 

1) ʪʠʩʢ, ʦʙôʻʤ, ʪʝʤʧʝʨʘʪʫʨʫ; 2) ʤʘʩʫ, ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʫ, 3) ʪʠʩʢ, ʤʘʩʫ, ʦʙôʻʤ. 
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ʗʢʠʡ ʮʝ ʟʘʢʦʥ? 

ɼʣʷ ʩʪʘʣʦʾ ʤʘʩʠ ʛʘʟʫ ʧʨʠ ʩʪʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʜʦʙʫʪʦʢ ʪʠʩʢʫ ʛʘʟʫ ʥʘ ʡʦʛʦ ʦʙôʻʤ ʻ 

ʚʝʣʠʯʠʥʦʶ ʩʪʘʣʦʶ. 

1) ɻʝʡ-ʃʶʩʩʘʢʘ; 2) ɹʦʡʣʷ-ʄʘʨʽʦʪʪʘ; 3) ʐʘʨʣʷ. 

 

 

ʂʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʪʽʣʘ ʥʘ 10ʉ, ʥʘʟʠʚʘʻʪʴʩʷ... 

1) ʧʠʪʦʤʦʶ ʪʝʧʣʦʻʤʥʽʩʪʶ; 2)  ʊʝʧʣʦʻʤʥʽʩʪʶ; 3) ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. 

 

 

ʈʽʜʠʥʫ ʥʘʟʠʚʘʶʪʴ ʥʝʟʤʦʯʫʶʯʦʶ ʷʢʱʦ... 

1) ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʤʝʥʰʽ, ʥʽʞ ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ; 2) ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʙʽʣʴʰʽ, ʥʽʞ 

ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ; 3) ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʽ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʨʽʚʥʽ ʟ ʩʠʣʘʤʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ. 

 

 

ʅʘʧʨʫʛʘ, ʧʨʠ ʷʢʽʡ ʜʣʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʡʦʛʦ ʧʽʜʜʘʥʦ ʜʝʬʦʨʤʘʮʽʾ, ʧʝʨʝʩʪʘʻ ʚʠʢʦʥʫʚʘʪʠʩʴ 

ʟʘʢʦʥ ɻʫʢʘ, ʥʘʟʠʚʘʻʪʴʩʷ... 

1) ʤʝʞʝʶ ʧʨʫʞʥʦʩʪʽ; 2) ʤʝʞʝʶ ʤʽʮʥʦʩʪʽ; 3) ʤʝʞʝʶ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. 

 

 

ʊʠʩʢ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ... 

1) ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ; 2) ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʽʡʥʦ; 3) ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙôʻʤʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʦ. 

 

 

ʊʽʣʘ, ʷʢʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʥʘʟʠʚʘʶʪʴʩʷ... 

1) ʘʥʽʟʦʪʨʦʧʥʠʤʠ; 2) ʘʤʦʨʬʥʠʤʠ; 3) ʽʟʦʪʨʦʧʥʠʤʠ. 

 

 

ʗʚʠʱʝ ʧʨʦʥʠʢʥʝʥʥʷ ʤʦʣʝʢʫʣ ʦʜʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʧʨʦʤʽʞʢʠ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʽʥʰʦʾ ʨʝʯʦʚʠʥʠ 

ʥʘʟʠʚʘʻʪʴʩʷ... 

1) ʦʩʤʦʩ; 2) ʜʠʬʫʟʽʷ; 3) ʪʝʧʣʦʚʠʡ ʨʫʭ. 

 

 

ʗʢʝ ʪʚʝʨʜʞʝʥʥʷ ʚʽʨʥʝ: 

1) ʫ ʛʘʟʘʭ ʩʠʣʠ ʚʽʜʰʪʦʚʭʫʚʘʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘʜ ʩʠʣʘʤʠ ʧʨʠʪʷʛʘʥʥʷ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʚʣʘʩʪʠʚʽʩʪʴ ʛʘʟʫ ʧʦʰʠʨʶʚʘʪʠʩʴ ʧʦ ʚʩʴʦʤʫ ʦʙôʻʤʫ ʧʦʩʫʜʠʥʠ; 2) ʚ ʪʚʝʨʜʦʤʫ ʪʽʣʽ 

ʘʪʦʤʠ ʨʦʟʤʽʱʝʥʽ ʥʝʨʫʭʦʤʦ ʫ ʚʫʟʣʘʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʨʝʰʽʪʦʢ; 3) ʩʠʣʠ ʟʯʝʧʣʝʥʥʷ ʫ ʨʽʜʠʥʘʭ 

ʟʥʘʯʥʽ, ʽ ʨʽʜʠʥʘ ʟʤʽʥʶʻ ʩʚʦʶ ʬʦʨʤʫ ʪʦʤʫ, ʱʦ ʤʦʣʝʢʫʣʠ ʣʝʛʢʦ ʟʤʽʱʫʶʪʴʩʷ ʦʜʥʘ ʚʽʜʥʦʩʥʦ 

ʦʜʥʦʾ. 

 

 

ʗʢʠʡ ʮʝ ʟʘʢʦʥ? 

ɼʣʷ ʩʪʘʣʦʾ ʤʘʩʠ ʛʘʟʫ ʧʨʠ ʩʪʘʣʦʤʫ ʪʠʩʢʫ ʚʽʜʥʦʰʝʥʥʷ ʦʙôʻʤʫ ʛʘʟʫ ʜʦ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ ʻ 

ʚʝʣʠʯʠʥʘ ʩʪʘʣʘ.  

1) ɻʝʡ-ʃʶʩʩʘʢʘ; 2) ɹʦʡʣʷ-ʄʘʨʽʦʪʪʘ; 3) ʐʘʨʣʷ. 
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ʅʘʡʤʝʥʰʘ ʯʘʩʪʠʥʢʘ ʨʝʯʦʚʠʥʠ, ʱʦ ʟʙʝʨʽʛʘʻ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ ï ʮʝ 

... 

1) ʘʪʦʤ; 2) ʤʦʣʝʢʫʣʘ; 3) ʽʦʥ. 

 

 

ʄʽʨʦʶ ʩʝʨʝʜʥʴʦʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʨʫʭʫ ʤʦʣʝʢʫʣ ʻ ... 

1) ʪʠʩʢ; 2) ʢʦʥʮʝʥʪʨʘʮʽʷ; 3) ʪʝʤʧʝʨʘʪʫʨʘ. 

 

 

ʇʨʦʮʝʩ ʧʣʘʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ... 

1) ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ; 2) ʩʪʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, 3) ʟʤʝʥʰʝʥʥʽ ʚʥʫʪʨʽʰʥʴʦʾ ʝʥʝʨʛʽʾ. 

 

 

ʉʫʙʣʽʤʘʮʽʷ ï ʮʝ... 

1) ʧʨʦʮʝʩ ʧʝʨʝʭʦʜʫ ʨʝʯʦʚʠʥʠ ʟ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ ʚ ʪʚʝʨʜʠʡ; 2) ʷʚʠʱʝ ʟʤʽʥʠ ʦʙôʻʤʫ ʪʽʣʘ 

ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ; 3) ʧʨʦʮʝʩ ʧʝʨʝʭʦʜʫ ʨʝʯʦʚʠʥʠ ʟ ʪʚʝʨʜʦʛʦ ʩʪʘʥʫ ʚ ʛʘʟʦʧʦʜʽʙʥʠʡ. 

 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʷʢʽʡ ʧʘʨʘ, ʱʦ ʻ ʚ ʧʦʚʽʪʨʽ ʩʪʘʻ ʥʘʩʠʯʝʥʦʶ ʥʘʟʠʚʘʻʪʴʩʷ... 

1) ʢʨʠʪʠʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ; 2) ʊʦʯʢʦʶ ʨʦʩʠ; 3) ʘʙʩʦʣʶʪʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ. 

 

 

ʈʽʜʠʥʫ ʥʘʟʠʚʘʶʪʴ ʟʤʦʯʫʶʯʦʶ ʷʢʱʦ... 

1) ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʤʝʥʰʽ, ʥʽʞ ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ; 2) ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʙʽʣʴʰʽ, ʥʽʞ 

ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ; 3) ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʽ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʨʽʚʥʽ ʟ ʩʠʣʘʤʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ. 

 

 

ʅʘʧʨʫʛʘ, ʧʨʠ ʷʢʽʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʡʦʛʦ ʧʽʜʜʘʥʦ ʜʝʬʦʨʤʘʮʽʾ, ʨʫʡʥʫʻʪʴʩʷ, ʥʘʟʠʚʘʻʪʴʩʷ... 

1) ʤʝʞʝʶ ʧʨʫʞʥʦʩʪʽ; 2) ʤʝʞʝʶ ʤʽʮʥʦʩʪʽ; 3) ʤʝʞʝʶ ʧʨʦʧʦʨʮʽʡʥʽʩʪʶ. 

 

 

ʄʦʣʝʢʫʣʘ ʮʝ ʥʘʡʜʨʽʙʥʽʰʘ ʯʘʩʪʠʥʢʘ ʨʝʯʦʚʠʥʠ, ʱʦ:  

1) ɿʙʝʨʽʛʘʻ ʜʝʷʢʽ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ; 2) ʅʝ ʟʙʝʨʽʛʘʻ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ; 3) ʉʪʚʦʨʶʻ ʥʦʚʽ ʾʾ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

 

 

ɼʦ ʩʢʣʘʜʫ ʤʦʣʝʢʫʣʠ ʚʭʦʜʷʪʴ:  

1) ʂʣʽʪʠʥʠ; 2) ɸʪʦʤʠ; 3) ʄʥʦʞʠʥʘ ʦʙôʻʢʪʽʚ. 

 

 

ɼʠʬʫʟʽʷ ʮʝ:  

1) ʗʚʠʱʝ ʧʝʨʝʥʦʩʫ ʤʘʩʠ ʨʝʯʦʚʠʥʠ ʤʦʣʝʢʫʣʘʤʠ, ʱʦ ʭʘʦʪʠʯʥʦ ʨʫʭʘʶʪʴʩʷ;  

2) ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʧʘʭʽʚ, ʧʨʠ ʷʢʦʤʫ ʦʢʨʝʤʽ ʤʦʣʝʢʫʣʠ ʜʨʘʪʫʶʪʴ ʮʝʥʪʨʠ ʥʶʭʫ;  

3) ʈʦʟʯʠʥʝʥʥʷ ʨʝʯʦʚʠʥʠ, ʧʨʠ ʷʢʽʡ ʡʦʛʦ ʤʦʣʝʢʫʣʠ ʥʝ ʧʨʦʥʠʢʘʶʪʴ ʚ ʧʨʦʤʽʞʢʠ ʤʽʞ 

ʤʦʣʝʢʫʣʘʤʠ ʨʦʟʯʠʥʥʠʢʘ. 

 

 

ʏʠ ʤʦʞʣʠʚʝ ʩʪʠʩʥʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʚ ʨʝʯʦʚʠʥʽ?  

1) ʊʘʢ;  2) ʅʽ. 
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ʄʦʣʝʢʫʣʠ ʧʦʚ'ʷʟʘʥʽ ʦʜʥʘ ʟ ʦʜʥʦʶ:  

1) ʉʠʣʘʤʠ ʚʟʘʻʤʦʜʽʾ ʘʪʦʤʽʚ;  2) ʉʠʣʘʤʠ ʤʽʞʤʦʣʝʢʫʣʷʨʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

 

 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʙʨʦʫʥʽʚʩʴʢʦʛʦ ʨʫʭʫ ʟʨʦʩʪʘʻ ʟ ʧʽʜʚʠʱʝʥʥʷʤ:  

1) ʊʝʤʧʝʨʘʪʫʨʠ ;  2) ʆʙôʻʤʫ;  3) ʊʠʩʢʫ;  4) ɻʫʩʪʠʥʠ. 

 

 

ʊʝʧʣʦʚʠʤʠ ʥʘʟʠʚʘʶʪʴ ʷʚʠʱʘ, ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ:  

1) ʊʝʤʧʝʨʘʪʫʨʠ ʽ ʤʘʩʠ ʪʽʣʘ;  

2) ʌʦʨʤʠ ʪʽʣʘ;  

3) ɸʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʘʙʦ ʪʝʤʧʝʨʘʪʫʨʠ;  

4) ɸʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ. 

 

 

ʗʢʠʡ ʛʘʟ ʥʘʟʠʚʘʻʪʴʩʷ ʽʜʝʘʣʴʥʠʤ?  

1) ɻʘʟ, ʢʽʣʴʢʽʩʪʶ ʤʦʣʝʢʫʣ ʫ ʷʢʦʤʫ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ.  

2) ɻʘʟ, ʚʟʘʻʤʦʜʽʻʶ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʫ ʷʢʦʤʫ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ.  

3) ɻʘʟ, ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ.  

4) ɹʫʜʴ-ʷʢʠʡ ʛʘʟ. 

 

 

ʏʠʤ ʰʚʠʜʰʝ ʨʫʭʘʶʪʴʩʷ ʤʦʣʝʢʫʣʠ ʪʽʣʘ, ʪʠʤ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ:  

1) ʉʪʘʙʽʣʴʥʽʰʘ;  2) ʇʦʚʽʣʴʥʽʰʝ ʟʤʽʥʶʻʪʴʩʷ;   3) ɺʠʱʘ;  4) ʅʠʞʯʘ 

 

 

ʊʝʤʧʝʨʘʪʫʨʘ, ʟʘ ʷʢʦʾ ʤʘʻ ʧʨʠʧʠʥʠʪʠʩʷ ʪʝʧʣʦʚʠʡ ʨʫʭ ʤʦʣʝʢʫʣ, ʥʘʟʠʚʘʶʪʴ:  

1) 0 ʉ;  2) ɸʙʩʦʣʶʪʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ;  3) ɸʙʩʦʣʶʪʥʠʤ ʥʫʣʝʤ;  4) 0 F 

 

 

ʋʢʘʞʽʪʴ ʨʷʜʦʢ, ʫ ʷʢʦʤʫ ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʚʝʜʝʥʦ ʚ ʦʩʥʦʚʥʽ ʦʜʠʥʠʮʽ 100 C ; 230 C .  

1) 463 ʂ, 496 ʂ;  

2) 373 ʂ, 503 ʂ;  

3) 267 ʂ, 297 ʂ;  

4) 587 ʂ, 596 ʂ 

 

 

ɺʢʘʞʽʪʴ ʨʷʜʦʢ, ʫ ʷʢʦʤʫ ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʚʝʜʝʥʦ ʚ ʛʨʘʜʫʩʠ ʎʝʣʴʩʽʷ 298 ʂ.  

1) 30 ʉ;  2) 25 ʉ;  3) 28 ʉ;  4) 15 ʉ    

 

$ZZ00453,2,1,2,0,1  

ʈʽʚʥʽʩʪʴ 

PV

T
= const

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ:  

1) ʥʦʨʤʘʣʴʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ;  

2) ʩʪʘʣʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʦʣʝʢʫʣ;  

3) ʩʪʘʣʦʾ ʤʘʩʠ ʛʘʟʫ ;  

4) ʩʪʘʣʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʦʣʝʢʫʣ  

 

 

ʇʨʦʮʝʩ ʟʤʽʥʝʥʥʷ ʩʪʘʥʫ ʛʘʟʫ ʩʪʘʣʦʾ ʤʘʩʠ ʟʘ ʥʝʟʤʽʥʥʦʛʦ ʪʠʩʢʫ ʥʘʟʠʚʘʻʪʴʩʷ:  

1) ʘʜʽʘʙʘʪʥʠʤ;  2) ʽʟʦʙʘʨʥʠʤ;  3) ʽʟʦʪʝʨʤʽʯʥʠʤ;  4) ʽʟʦʭʦʨʥʠʤ. 
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ɯʟʦʪʝʨʤʽʯʥʠʡ ʧʨʦʮʝʩ ʦʧʠʩʫʻ ʟʘʢʦʥ : 

1) ɹʦʡʣʷ - ʄʘʨʽʦʪʪʘ ;  

2) ɻʝʡ ï ʃʶʩʩʘʢʘ;  

3) ɼʘʣʴʪʦʥʘ;  

4) ʐʘʨʣʷ. 

 

 

ʇʽʜ ʯʘʩ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʠʩʢ ʛʘʟʫ ʟʙʽʣʴʰʠʚʩʷ ʚ 3 ʨʘʟʠ. ɺʠʟʥʘʯʪʝ, ʷʢ ʽ ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ 

ʟʤʽʥʠʚʩʷ ʦʙ'ʻʤ ʛʘʟʫ:  

1) ʟʙʽʣʴʰʠʚʩʷ ʫ 4 ʨʘʟʠ ;  

2) ʟʙʽʣʴʰʠʚʩʷ ʫ 3 ʨʘʟʠ ;  

3) ʟʤʝʥʰʠʚʩʷ ʫ 3 ʨʘʟʠ ;  

4) ʟʤʝʥʰʠʚʩʷ ʫ 4 ʨʘʟʠ. 

 

 

ʇʽʜ ʯʘʩ ʽʟʦʭʦʨʥʦʛʦ ʧʨʦʮʝʩʫ ʪʠʩʢ ʛʘʟʫ ʟʙʽʣʴʰʠʚʩʷ ʚ 3 ʨʘʟʠ. ɺʠʟʥʘʯʪʝ, ʷʢ ʽ ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ 

ʟʤʽʥʠʚʩʷ ʦʙ'ʻʤ ʛʘʟʫ.  

1) ɿʙʽʣʴʰʠʚʩʷ ʚ 3 ʨʘʟʠ;  

2) ɿʙʽʣʴʰʠʚʩʷ ʚ ʢʦʨʽʥʴ ʟ 3;  

3) ʅʝ ʟʤʽʥʠʚʩʷ;  

4) ɿʤʝʥʰʠʚʩʷ ʚ ʢʦʨʽʥʴ ʟ  3. 

 

 

ʋ ʮʠʣʽʥʜʨʽ, ʷʢʠʡ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʠʡ ʧʦʨʰʥʝʤ, ʟʥʘʭʦʜʷʪʴʩʷ ʚʦʜʘ ʪʘ ʚʦʜʷʥʘ ʧʘʨʘ. ʗʢ ʙʫʜʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʪʠʩʢ ʫ ʮʠʣʽʥʜʨʽ,ʷʢʱʦ ʧʦʨʰʝʥʴ ʧʦʚʽʣʴʥʦ ʦʧʫʩʢʘʪʠ? 

1) ɿʙʽʣʴʰʫʚʘʪʠʩʷ.  

2) ɿʤʝʥʰʫʚʘʪʠʩʷ.  

3) ʅʝ ʟʤʽʥʠʪʴʩʷ.  

4) ʅʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. 

 

 

ʉʢʽʣʴʢʠ ʤʦʣʝʢʫʣ ʤʽʩʪʠʪʴʩʷ ʫ 20 ʛ ʛʝʣʽʶ? 

1) 6Ö1023;  2) 3Ö1023;  3) 3Ö1024;  4) 6Ö1024 

 

 

ɻʘʟ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 290ʂ. ʗʢʦʶ ʻ ʮʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʰʢʘʣʦʶ ʎʝʣʴʩʽʷ? 

1) 563 ʦʉ;  2) 17 ʦʉ;  3) 53 ʦʉ;  4) 527 ʦʉ;  5) ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ 

 

 

ʇʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʨʝʯʦʚʠʥʘ ʟ ʪʚʝʨʜʦʛʦ ʩʪʘʥʫ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʽʜʢʠʡ, ʧʦʪʽʤ ʚ ʛʘʟʦʧʦʜʽʙʥʠʡ. 

ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʯʦʚʠʥʠ ʚʽʜ ʯʘʩʫ ʧʨʠ ʫʤʦʚʽ, ʱʦ 

ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. ʗʢʘ ʯʘʩʪʠʥʘ ʛʨʘʬʽʢʫ ʚiʜʧʦʚiʜʘʻ 

ʧʨʦʮʝʩʫ ʥʘʛʨʽʚʘʥʥʷ ʨʽʜʠʥʠ? 
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1) 1ī2;  2) 2ī3;  3) 3ī4;  4) 4ī5;  5) 5ī6. 

 

 

ʇʽʜ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ ʨʝʯʦʚʠʥʘ ʽʟ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʽʜʠʥʫ, ʧʦʪʽʤ ʚ 

ʪʚʝʨʜʠʡ ʩʪʘʥ. ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʯʦʚʠʥʠ ʚʽʜ ʯʘʩʫ 

ʧʨʠ ʫʤʦʚʽ, ʱʦ ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. ʗʢʘ ʜʽʣʷʥʢʘ ʛʨʘʬʽʢʫ 

ʚiʜʧʦʚiʜʘʻ ʧʨʦʮʝʩʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʨʽʜʠʥʠ? 

 
1) 1ī2;   2) 2ī3;  3) 3ī4;  4) 4ī5;  5) 5ī6. 

 

 

ʇʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʨʝʯʦʚʠʥʘ ʟ ʪʚʝʨʜʦʛʦ ʩʪʘʥʫ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʽʜʢʠʡ, ʧʦʪʽʤ ʚ ʛʘʟʦʧʦʜʽʙʥʠʡ. 

ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʯʦʚʠʥʠ ʚʽʜ ʯʘʩʫ ʧʨʠ ʫʤʦʚʽ, ʱʦ 

ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. ʗʢʘ ʯʘʩʪʠʥʘ ʛʨʘʬʽʢʫ ʚiʜʧʦʚiʜʘʻ 

ʧʨʦʮʝʩʫ ʢʠʧʽʥʥʷ ʨʽʜʠʥʠ? 

 
1) 1ī2;  2) 2ī3;  3) 3ī4;  4) 4ī5;  5) 5ī6. 

 

 

ʇʽʜ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ ʨʝʯʦʚʠʥʘ ʽʟ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʽʜʠʥʫ, ʧʦʪʽʤ ʚ 

ʪʚʝʨʜʠʡ ʩʪʘʥ. ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʯʦʚʠʥʠ ʚʽʜ ʯʘʩʫ 

ʧʨʠ ʫʤʦʚʽ, ʱʦ ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. ʗʢʘ ʜʽʣʷʥʢʘ ʛʨʘʬʽʢʫ 

ʚiʜʧʦʚiʜʘʻ ʧʨʦʮʝʩʫ ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʠ? 

 
1) 1ī2;  2) 2ī3;  3) 3ī4;  4) 4ī5;  5) 5ī6. 

 

 

ɺʠʜʽʣʷʻʪʴʩʷ ʯʠ ʧʦʛʣʠʥʘʻʪʴʩʷ ʝʥʝʨʛʽʷ ʧʨʠ ʚʠʧʘʨʦʚʫʚʘʥʥʽ ʚʦʜʠ? 

1) ɺʠʜʽʣʷʻʪʴʩʷ.  

2) ʇʦʛʣʠʥʘʻʪʴʩʷ.  

3) ʅʝ ʚʠʜʽʣʷʻʪʴʩʷ i ʥʝ ʧʦʛʣʠʥʘʻʪʴʩʷ.  

4) ʇʨʦʮʝʩ ʤʦʞʝ ʡʪʠ ʷʢ ʟ ʚʠʜʽʣʝʥʥʷʤ, ʪʘʢ i ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʪʝʧʣʦʪʠ.  

5) ʉʝʨʝʜ ʚiʜʧʦʚiʜʝʡ ɸīɻ ʧʨʘʚʠʣʴʥʦʾ ʥʝʤʘ. 
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ɺʠʜʽʣʷʻʪʴʩʷ ʯʠ ʧʦʛʣʠʥʘʻʪʴʩʷ ʪʝʧʣʦʪʘ ʧʽʜ ʯʘʩ ʢʦʥʜʝʥʩʘʮʽʾ ʚʦʜʷʥʦʾ ʧʘʨʠ? 

1) ɺʠʜʽʣʷʻʪʴʩʷ.  

2) ʇʦʛʣʠʥʘʻʪʴʩʷ.  

3) ʅʝ ʚʠʜʽʣʷʻʪʴʩʷ i ʥʝ ʧʦʛʣʠʥʘʻʪʴʩʷ.  

4) ʇʨʦʮʝʩ ʤʦʞʝ ʡʪʠ ʷʢ ʟ ʚʠʜʽʣʝʥʥʷʤ, ʪʘʢ i ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʪʝʧʣʦʪʠ.  

5) ʉʝʨʝʜ ʚiʜʧʦʚiʜʝʡ ɸīɻ ʧʨʘʚʠʣʴʥʦʾ ʥʝʤʘ. 

 

 

ɺʠʜʽʣʷʻʪʴʩʷ ʯʠ ʧʦʛʣʠʥʘʻʪʴʩʷ ʝʥʝʨʛʽʷ ʧʨʠ ʟʘʤʝʨʟʘʥʥʽ ʚʦʜʠ ʧʨʠ 0 Üʉ? 

1) ɺʠʜʽʣʷʻʪʴʩʷ.  

2) ʇʦʛʣʠʥʘʻʪʴʩʷ.  

3) ʅʝ ʚʠʜʽʣʷʻʪʴʩʷ i ʥʝ ʧʦʛʣʠʥʘʻʪʴʩʷ.  

4) ʇʨʦʮʝʩ ʤʦʞʝ ʡʪʠ ʷʢ ʟ ʚʠʜʽʣʝʥʥʷʤ, ʪʘʢ i ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʪʝʧʣʦʪʠ.  

5) ʉʝʨʝʜ ʚiʜʧʦʚiʜʝʡ ɸīɻ ʧʨʘʚʠʣʴʥʦʾ ʥʝʤʘʻ. 

 

 

ɺʠʜʽʣʷʻʪʴʩʷ ʯʠ ʧʦʛʣʠʥʘʻʪʴʩʷ ʝʥʝʨʛʽʷ ʧʽʜ ʯʘʩ ʪʘʥʝʥʥʷ ʣʴʦʜʫ? 

1) ɺʠʜʽʣʷʻʪʴʩʷ.  

2) ʇʦʛʣʠʥʘʻʪʴʩʷ.  

3) ʅʝ ʚʠʜʽʣʷʻʪʴʩʷ i ʥʝ ʧʦʛʣʠʥʘʻʪʴʩʷ.  

4) ʇʨʦʮʝʩ ʤʦʞʝ ʡʪʠ ʷʢ ʟ ʚʠʜʽʣʝʥʥʷʤ, ʪʘʢ i ʟ ʧʦʛʣʠʥʘʥʥʷʤ ʪʝʧʣʦʪʠ.  

5) ʉʝʨʝʜ ʚiʜʧʦʚiʜʝʡ ɸīɻ ʧʨʘʚʠʣʴʥʦʾ ʥʝʤʘ. 

 

 

ʗʢʠʡ ʽʟ ʛʨʘʬʽʢʽʚ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ? 

 
1) 1;   2) 2;   3) 3;   4) 4;   5) 5. 

 

 

ʗʢʠʡ ʽʟ ʛʨʘʬʽʢʽʚ ʻ ʽʟʦʪʝʨʤʦʶ ʨʝʘʣʴʥʦʛʦ ʛʘʟʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʠʞʯʝ ʢʨʠʪʠʯʥʦʾ? 

 
1) 1;   2) 2;   3) 3;   4) 4;   5) 5. 

 

 

ʗʢʠʡ ʽʟ ʛʨʘʬʽʢʽʚ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʪʠʩʢʫ ʥʝʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ? 
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1) 1;   2) 2;   3) 3;   4) 4;   5) 5. 

 

 

ʗʢʠʡ ʽʟ ʛʨʘʬʽʢʽʚ ʻ ʽʟʦʪʝʨʤʦʶ ʨʝʘʣʴʥʦʛʦ ʛʘʟʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʱʝ ʢʨʠʪʠʯʥʦʾ? 

 
1) 1;   2) 2;   3) 3;   4) 4;   5) 5. 

 

 

ʗʢʘ ʜʽʣʷʥʢʘ ʽʟʦʪʝʨʤʠ ʨʝʘʣʴʥʦʛʦ ʛʘʟʫ ʚiʜʧʦʚiʜʘʻ ʧʨʦʮʝʩʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʘʟʫ ʚ ʨʽʜʠʥʫ? 

 
1) 1ī2.  

2) 2ī3.  

3) 3ī4.  

4) 2ī3ī4.  

5) ʉʝʨʝʜ ʚiʜʧʦʚiʜʝʡ ɸīɻ ʧʨʘʚʠʣʴʥʦʾ ʥʝʤʘʻ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʪʠʩʢ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʦʙôʻʤʫ ʚ 2 ʨʘʟʠ ʧʨʠ ʥʝʟʤʽʥʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ.  

2) ɿʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ.  

3) ɿʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ.  

4) ɿʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ.  

5) ʅʝ ʟʤʽʥʠʪʴʩʷ. 

 

 

ʗʢʘ ʜʽʣʷʥʢʘ ʽʟʦʪʝʨʤʠ ʨʝʘʣʴʥʦʛʦ ʛʘʟʫ ʚiʜʧʦʚiʜʘʻ ʧʨʦʮʝʩʫ ʩʪʠʩʥʝʥʥʷ ʥʝʥʘʩʠʯʝʥʦʾ ʧʘʨʠ?  

 
1) 1ī2;  

2) 2ī3;  

3) 3ī4;  

4) 2ī3ī4;  

5) ʉʝʨʝʜ ʚiʜʧʦʚiʜʝʡ 1-4 ʧʨʘʚʠʣʴʥʦʾ ʥʝʤʘ. 
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ʗʢ ʟʤʽʥʠʪʴʩʷ ʪʠʩʢ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʦʙôʻʤʫ ʚ 2 ʨʘʟʠ ʧʨʠ ʥʝʟʤʽʥʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ.  

2) ɿʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ.  

3) ɿʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ.  

4) ɿʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ.  

5) ʅʝ ʟʤʽʥʠʪʴʩʷ. 

 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ ʫ ʚiʜʢʨʠʪiʡ ʧʦʩʫʜʠʥʽ ʜʦʨʽʚʥʶʻ 95oʉ. ʗʢʦʶ ʧʨʠʯʠʥʦʶ ʮʝ 

ʚʠʢʣʠʢʘʥʦ? 

1) ɸʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʥʠʞʯʝ ʥʦʨʤʘʣʴʥʦʛʦ.  

2) ɸʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʚʠʱʝ ʥʦʨʤʘʣʴʥʦʛʦ. 

 3) ʅʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʙʫʣʦ ʜʫʞʝ ʰʚʠʜʢʠʤ.  

4) ʅʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʙʫʣʦ ʜʫʞʝ ʧʦʚʽʣʴʥʠʤ.  

5) ɾʦʜʥʘ ʟ ʧʨʠʯʠʥ 1-4 ʥʝ ʤʦʛʣʘ ʚʠʢʣʠʢʘʪʠ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ. 

 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ ʫ ʚʽʜʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʜʦʨʽʚʥʶʻ 100Áʉ. ʏʠ ʟʤʽʥʠʪʴʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ, ʷʢʱʦ ʥʘʛʨʽʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʛʝʨʤʝʪʠʯʥʽʡ ʧʦʩʫʜʠʥʽ? 

1) ʅʝ ʟʤʽʥʠʪʴʩʷ;  

2) ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʟʙʽʣʴʰʠʪʴʩʷ;  

3) ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʟʤʝʥʰʠʪʴʩʷ;  

4) ʂʠʧʽʥʥʷ ʩʪʘʥʝ ʥʝʤʦʞʣʠʚʠʤ;  

5) ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʝʡ 1 ï 4 ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ. 

 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ ʫ ʚʽʜʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʜʦʨʽʚʥʶʻ 105Áʉ. ʗʢʦʶ ʧʨʠʯʠʥʦʶ ʮʝ 

ʚʠʢʣʠʢʘʥʦ? 

1) ɸʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʥʠʞʯʝ ʥʦʨʤʘʣʴʥʦʛʦ.  

2) ɸʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʚʠʱʝ ʥʦʨʤʘʣʴʥʦʛʦ.  

3) ʅʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʙʫʣʦ ʜʫʞʝ ʰʚʠʜʢʠʤ.  

4) ʅʘʛʨʽʚʘʥʥʷ ʚʦʜʠ ʙʫʣʦ ʜʫʞʝ ʧʦʚʽʣʴʥʠʤ.  

5) ɾʦʜʥʘ ʟ ʧʨʠʯʠʥ 1-4 ʥʝ ʤʦʛʣʘ ʚʠʢʣʠʢʘʪʠ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ. 

 

 

ʇʦʨʽʚʥʷʡʪʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʢʠʧʽʥʥʷ ʚʦʜʠ ʫ ʚʽʜʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʙʽʣʷ ʧʽʜʥʽʞʞʷ ʊ1 ʪʘ 

ʥʘ ʚʝʨʰʠʥʽ ʛʦʨʠ ʊ2? 

1) ʊ1 = ʊ2.  

2) ʊ1< ʊ2.  

3) ʊ1> ʊ2.  

4) ʅʘ ʚʝʨʰʠʥʽ ʛʦʨʠ ʚʦʜʘ ʢʠʧʽʪʠ ʥʝ ʤʦʞʝ. 

5) ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʝʡ 1 ī 5 ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ. 

 

 

ɺ ʮʠʣʽʥʜʨʽ, ʱʦ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʠʡ ʧʦʨʰʥʝʤ, ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ ʽ ʥʘʩʠʯʝʥʘ ʚʦʜʷʥʘ ʧʘʨʘ. 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʪʠʩʢ ʚ ʮʠʣʽʥʜʨʽ, ʷʢʱʦ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʦʨʰʥʷ ʦʙôʻʤ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ;  

2) ɿʘʣʠʰʠʪʴʩʷ ʥʝʟʤʽʥʥʠʤ;  
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3) ɿʤʝʥʰʠʪʴʩʷ;  

4) ʄʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠʩʷ; 5) ʄʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ ʘʙʦ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ. 

 

 

ʋ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ ʽ ʥʘʩʠʯʝʥʘ ʚʦʜʷʥʘ ʧʘʨʘ. ʗʢ ʟʤʽʥʠʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʣʝʢʫʣ ʚʦʜʷʥʦʾ ʧʘʨʠ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʧʦʩʫʜʠʥʠ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ;  

2) ɿʤʝʥʰʠʪʴʩʷ;  

3) ɿʘʣʠʰʠʪʴʩʷ ʥʝʟʤʽʥʥʦʶ;  

4) ʄʦʞʝ ʟʙʽʣʴʰʠʪʠʩʴ ʘʙʦ ʟʤʝʥʰʠʪʠʩʴ;  

5) ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʝʡ 1 ī 4 ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ. 

 

 

 

ɺ ʮʠʣʽʥʜʨʽ, ʱʦ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʠʡ ʧʦʨʰʥʝʤ, ʟʥʘʭʦʜʠʪʴʩʷ ʚʦʜʘ ʽ ʥʘʩʠʯʝʥʘ ʚʦʜʷʥʘ ʧʘʨʘ. 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʪʠʩʢ ʚ ʮʠʣʽʥʜʨʽ, ʷʢʱʦ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʦʨʰʥʷ ʦʙôʻʤ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ.  

2) ɿʘʣʠʰʠʪʴʩʷ ʥʝʟʤʽʥʥʠʤ.  

3) ɿʤʝʥʰʠʪʴʩʷ.  

4) ʄʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠʩʷ.  

5) ʄʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ ʘʙʦ ʟʙʽʣʴʰʫʚʘʪʠʩʷ. 

 

 

ɺ ʮʠʣʽʥʜʨʽ, ʱʦ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʠʡ ʧʦʨʰʥʝʤ, ʟʥʘʭʦʜʠʪʴʩʷ ʥʝʥʘʩʠʯʝʥʘ ʚʦʜʷʥʘ ʧʘʨʘ. ʗʢ 

ʟʤʽʥʠʪʴʩʷ ʪʠʩʢ ʚ ʮʠʣʽʥʜʨʽ, ʷʢʱʦ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʦʨʰʥʷ ʦʙôʻʤ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ.  

2) ɿʘʣʠʰʠʪʴʩʷ ʥʝʟʤʽʥʥʠʤ.  

3) ɿʤʝʥʰʠʪʴʩʷ.  

4) ʄʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠʩʷ.  

5) ʄʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʥʝʟʤʽʥʥʠʤ ʘʙʦ ʟʙʽʣʴʰʫʚʘʪʠʩʷ. 

 

 

ɺ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʥʝʥʘʩʠʯʝʥʘ ʚʦʜʷʥʘ ʧʘʨʘ. ʗʢ ʟʤʽʥʠʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʣʝʢʫʣ ʧʘʨʠ ʧʨʠ ʥʘʛʨiʚʘʥʥi ʧʦʩʫʜʠʥʠ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ.  

2) ɿʤʝʥʰʠʪʴʩʷ.  

3) ʅʝ ʟʤʽʥʠʪʴʩʷ; 

 4) ʄʦʞʝ ʷʢ ʟʙʽʣʴʰʠʪʠʩʴ, ʪʘʢ i ʟʤʝʥʰʠʪʠʩʴ.  

5) ʉʝʨʝʜ ʚiʜʧʦʚiʜʝʡ 1 ï 4 ʧʨʘʚʠʣʴʥʦʾ ʥʝʤʘʻ. 

 

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ ʫ ʚʽʜʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ? 

1) ɿʙʽʣʴʰʫʻʪʴʩʷ;  

2) ɿʤʝʥʰʫʻʪʴʩʷ;  

3) ɿʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ;  

4) ʄʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠʩʴ;  

5) ʂʠʧʽʥʥʷ ʩʪʘʥʝ ʥʝʤʦʞʣʠʚʠʤ. 
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ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʢʽʤʥʘʪʽ ʜʦʨʽʚʥʶʻ 50%. ʗʢʝ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʥʘʚʝʜʝʥʠʭ 

ʥʠʞʯʝ, ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʧʦʢʘʟʽʚ ʩʫʭʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʊ1 ʽ ʚʦʣʦʛʦʛʦ ʊ2? 

1) ʊ1 < ʊ 2;  

2) ʊ 1 > ʊ 2;  

3) ʊ 1 = ʊ 2;  

4) ʊ 1 = 2 ʊ 2;  

5) ʄʦʞʣʠʚʽ ʚʠʧʘʜʢʠ ʊ 1 > ʊ 2, ʊ 1= ʊ 2, ʊ 1< ʊ 2. 

 

 

ʋ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʥʝʥʘʩʠʯʝʥʘ ʚʦʜʷʥʘ ʧʘʨʘ. ʗʢ ʟʤʽʥʠʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʣʝʢʫʣ ʚʦʜʷʥʦʾ ʧʘʨʠ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʧʦʩʫʜʠʥʠ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ;  

2) ɿʤʝʥʰʠʪʴʩʷ;  

) ʄʦʞʝ ʷʢ ʟʙʽʣʴʰʠʪʠʩʴ, ʪʘʢ ʽ ʟʤʝʥʰʠʪʠʩʴ;  

4) ʅʝ ʟʤʽʥʠʪʴʩʷ;  

5) ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʝʡ 1 ī 4 ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ. 

 

 

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʚʦʜʠ ʫ ʚʽʜʢʨʠʪʽʡ ʧʦʩʫʜʠʥʽ ʧʨʠ ʟʙʽʣʴʰʝʥʽ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ? 

1) ɿʙʽʣʴʰʫʻʪʴʩʷ;  

2) ɿʤʝʥʰʫʻʪʴʩʷ;  

3) ɿʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ;  

4) ʄʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʘʙʦ ʟʤʝʥʰʫʚʘʪʠʩʴ:  

5) ʂʠʧʽʥʥʷ ʩʪʘʥʝ ʥʝʤʦʞʣʠʚʠʤ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʢʽʤʥʘʪʽ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ.  

2) ɿʤʝʥʰʠʪʴʩʷ.  

3) ɿʘʣʠʰʠʪʴʩʷ ʥʝʟʤʽʥʥʦʶ.  

4) ɿʤʽʥʘ ʚʦʣʦʛʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ.  

5) ʄʦʞʣʠʚʽ ʚʩʽ ʚʘʨʽʘʥʪʠ. 

 

 

ʗʢʘ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʥʠʞʯʝ ʚʣʘʩʪʠʚʦʩʪʝʡ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʦʟʥʘʢʦʶ ʘʤʦʨʬʥʦʛʦ ʪʽʣʘ? 

1) ʇʣʘʩʪʠʯʥʽʩʪʴ.  

2) ʇʨʦʟʦʨʽʩʪʴ.  

3) ɸʥʽʟʦʪʨʦʧʥʽʩʪʴ.  

4) ɯʟʦʪʨʦʧʥʽʩʪʴ.  

5) ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʝʡ 1 ī 4 ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʘʙʩʦʣʶʪʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʢʽʤʥʘʪʽ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ.  

2) ɿʤʝʥʰʠʪʴʩʷ.  

3) ɿʘʣʠʰʠʪʴʩʷ ʥʝʟʤʽʥʥʦʶ.  

4) ɿʤʽʥʘ ʚʦʣʦʛʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ.  

5) ʄʦʞʣʠʚʽ ʚʩʽ ʚʘʨʽʘʥʪʠ. 
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ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʢʽʤʥʘʪʽ ʜʦʨʽʚʥʶʻ 100%. ʗʢʝ ʟ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʱʦ ʥʘʚʝʜʝʥʽ 

ʥʠʞʯʝ, ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʧʦʢʘʟʽʚ ʩʫʭʦʛʦ ʪʝʨʤʦʤʝʪʨʘ ʊ1 ʽ ʚʦʣʦʛʦʛʦ ʊ2? 

1) ʊ1 > ʊ2.  

2) ʊ1 < ʊ2.  

3) ʊ1= ʊ2.  

4) ʊ1=2 ʊ2;  

5) ʄʦʞʣʠʚʽ ʚʠʧʘʜʢʠ: ʊ1> ʊ2, ʊ1 = ʊ2, ʊ 1< ʊ2. 

 

 

ʗʢʘ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʥʠʞʯʝ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʨʠʩʪʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʨʘʥʦʛʦ ʚ 

ʢʨʠʩʪʘʣʽ ʥʘʧʨʷʤʢʫ: 1) ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ 2) ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ 3) ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ? 

1) ʊʽʣʴʢʠ 1-ʰʘ;  

2) ʊʽʣʴʢʠ 2-ʛʘ;  

3) ʊʽʣʴʢʠ 3-ʪʷ;  

4) ɾʦʜʥʘ ʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ;  

5) ʋʩʽ ʪʨʠ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ. 

 

 

 

ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʘ ʜʽʘʛʨʘʤʘ ʨʦʟʪʷʛʫ ʤʘʪʝʨʽʘʣʫ. ʗʢʘ ʜʽʣʷʥʢʘ ʜʽʘʛʨʘʤʠ ʚʽʜʧʦʚʽʜʘʻ 

ʷʚʠʱʫ ʪʝʢʫʯʦʩʪʽ ʤʘʪʝʨʽʘʣʫ? 

 
1) 0-1;   2) 1-2;   3) 2-3;   4)  3-4;   5)  4-5.  

 

 

ʗʢʘ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʥʠʞʯʝ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʤʦʨʬʥʦʛʦ ʪʽʣʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʨʘʥʦʛʦ ʚ 

ʢʨʠʩʪʘʣʽ ʥʘʧʨʷʤʢʫ: 1) ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ 2) ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ 3) ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ? 

1) ʊʽʣʴʢʠ 1-ʰʘ;  

2) ʊʽʣʴʢʠ 2-ʛʘ;  

3) ʊʽʣʴʢʠ 3-ʪʷ;  

4) ɺʩʽ ʪʨʠ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ;  

5) ɾʦʜʥʘ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʧʨʷʤʢʫ. 

 

 

 

ʗʢʫ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʥʠʞʯʝ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʜʴ-ʷʢʠʡ ʢʨʠʩʪʘʣ? 

1) ʊʚʝʨʜʽʩʪʴ;  

2) ɸʥʽʟʦʪʨʦʧʽʷ;  

3) ɯʩʥʫʚʘʥʥʷ ʧʣʦʩʢʠʭ ʛʨʘʥʝʡ;  

4) ʇʨʦʟʦʨʽʩʪʴ;  

5) ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʝʡ 1 ī 4 ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ. 

 

 

ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʘ ʜʽʘʛʨʘʤʘ ʨʦʟʪʷʛʫ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʷʢʽʡ ʜʽʣʷʥʮʽ ʜʽʘʛʨʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ 

ʟʘʢʦʥ ɻʫʢʘ? 
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1) 0 ï 1;   2) 1 ï 2;   3) 2 ï 3;   4) 3 ï 4;   5) 4 ī 5.  

 

 

ʇʨʠ ʟʘʥʫʨʝʥʥʽ ʚ ʨʽʜʠʥʫ ʢʘʧʽʣʷʨʥʦʾ ʩʢʣʷʥʦʾ ʪʨʫʙʢʠ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʚ ʥʽʡ ʧʽʜʥʷʚʩʷ ʥʘ 8 ʤʤ 

ʥʘʜ ʨʽʚʥʝʤ ʨʽʜʠʥʠ ʚ ʧʦʩʫʜʠʥʽ. ʏʦʤʫ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʚ ʮʴʦʤʫ ʢʘʧʽʣʷʨʽ 

ʨʽʜʠʥʠ ʟ ʪʘʢʦʶ ʞ ʛʫʩʪʠʥʦʶ, ʘʣʝ ʟ ʙʽʣʴʰʠʤ ʚ 2 ʨʘʟʠ ʟʥʘʯʝʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʥʘʪʷʛʫ? 

1) 2 ʤʤ;   2) 4 ʤʤ;   3) 8 ʤʤ;   4) 16 ʤʤ;   5) 32 

ʤʤ. 

 

 

 

ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʘ ʜʽʘʛʨʘʤʘ ʨʦʟʪʷʛʫ ʤʘʪʝʨʽʘʣʫ.  ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʷʢʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʛʠ ʤʘʪʝʨʽʘʣ ʨʫʡʥʫʻʪʴʩʷ? 

 
1) 1;   2) 2;   3) 3;   4) 4;   5) 5. 

 

 

ʅʘ ʤʘʣʶʥʢʫ ʟʦʙʨʘʞʝʥʘ ʜʽʘʛʨʘʤʘ ʨʦʟʪʷʛʫ ʤʘʪʝʨʽʘʣʫ. ʗʢʘ ʪʦʯʢʘ ʥʘ ʜʽʘʛʨʘʤʽ ʚʽʜʧʦʚʽʜʘʻ ʤʝʞʽ 

ʤʽʮʥʦʩʪʽ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ? 

 
1) 1;   2) 2;   3) 3;   4) 4;   5) 5. 

 

 

ʇʨʠ ʟʘʥʫʨʝʥʥʽ ʚ ʨʽʜʠʥʫ ʢʘʧʽʣʷʨʥʦʾ ʩʢʣʷʥʦʾ ʪʨʫʙʢʠ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʚ ʥʽʡ ʧʽʜʥʷʚʩʷ ʥʘ 4 ʤʤ 

ʥʘʜ ʨʽʚʥʝʤ ʨʽʜʠʥʠ ʚ ʧʦʩʫʜʠʥʽ. ʏʦʤʫ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʚ ʮʴʦʤʫ ʞ ʢʘʧʽʣʷʨʽ 

ʨʽʜʠʥʠ, ʷʢʘ ʤʘʻ ʪʘʢʠʡ ʞʝ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʽ ʚʜʚʽʯʽ ʙʽʣʴʰʫ ʛʫʩʪʠʥʫ? 

1) 1 ʤʤ;   2) 2 ʤʤ;   3) 4 ʤʤ;   4) 8 ʤʤ;   5) 16 

ʤʤ. 

 

 

ʇʨʠ ʧʽʜʚʽʰʫʚʘʥʥʽ ʚʘʥʪʘʞʫ ʜʨʦʪʠʥʘ ʚʠʜʦʚʞʠʣʘʩʴ ʥʘ 4 ʩʤ. ʗʢʠʤ ʙʫʜʝ ʚʠʜʦʚʞʝʥʥʷ, ʷʢʱʦ ʜʦ 

ʮʽʻʾ ʞ ʜʨʦʪʠʥʠ ʧʽʜʚʽʩʠʪʠ ʚʘʥʪʘʞ ʚʜʚʽʯʽ ʤʝʥʰʦʾ ʤʘʩʠ? 

1) 1 ʩʤ;   2) 2 ʩʤ;   3) 4 ʩʤ;   4) 8 ʩʤ;   5) 16 

ʩʤ. 
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ʇʨʠ ʟʘʥʫʨʝʥʥʽ ʚ ʨʽʜʠʥʫ ʢʘʧʽʣʷʨʥʦʾ ʩʢʣʷʥʦʾ ʪʨʫʙʢʠ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʚ ʥʽʡ ʧʽʜʥʷʚʩʷ ʥʘ 4 ʤʤ 

ʥʘʜ ʨʽʚʥʝʤ ʨʽʜʠʥ ʚ ʧʦʩʫʜʠʥʽ. ʏʦʤʫ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʪʽʻʾ ʞ ʨʽʜʠʥʠ ʚ ʩʢʣʷʥʽʡ 

ʪʨʫʙʮʽ ʟ ʦʪʚʦʨʦʤ ʚʜʚʽʯʽ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ? 

1) 8 ʤʤ;   2) 4 ʤʤ;   3) 2 ʤʤ;   4) 1 ʤʤ;   5) 0,5 

ʤʤ. 

 

 

 

ʇʨʠ ʟʘʥʫʨʝʥʥʽ ʚ ʨʽʜʠʥʫ ʢʘʧʽʣʷʨʥʦʾ ʩʢʣʷʥʦʾ ʪʨʫʙʢʠ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʚ ʥʽʡ ʧʽʜʥʷʚʩʷ ʥʘ 4 ʤʤ 

ʥʘʜ ʨʽʚʥʝʤ ʨʽʜʠʥʠ ʚ ʧʦʩʫʜʠʥʽ. ʏʦʤʫ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʚʠʩʦʪʘ ʧʽʜʡʦʤʫ ʪʽʻʾ ʞ ʨʽʜʠʥʠ ʚ ʩʢʣʷʥʽʡ 

ʪʨʫʙʮʽ ʟ ʦʪʚʦʨʦʤ ʚʜʚʽʯʽ ʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʫ? 

1) 16 ʤʤ;   2) 8 ʤʤ;   3) 4 ʤʤ;   4) 2 ʤʤ;   5) 1 ʤʤ. 

 

 

ɺʘʥʪʘʞ ʧʽʜʚʽʩʠʣʠ ʜʦ ʜʨʦʪʠʥʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʥʘ ʚʠʜʦʚʞʠʣʘʩʴ ʥʘ 8 ʤʤ. ʗʢʠʤ ʙʫʜʝ 

ʚʠʜʦʚʞʝʥʥʷ, ʷʢʱʦ ʪʦʡ ʩʘʤʠʡ ʚʘʥʪʘʞ ʧʽʜʚʽʩʠʪʠ ʜʦ ʜʨʦʪʠʥʠ ʟ ʪʦʛʦ ʞ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʚʜʚʽʯʽ 

ʤʝʥʰʦʾ ʜʦʚʞʠʥʠ? 

1) 32 ʤʤ;  

2) 16 ʤʤ;  

3) 8 ʤʤ;  

4) 4 ʤʤ;  

5) 2 ʤʤ. 

 

 

ɺʠʟʥʘʯʪʝ ʨʘʜʽʫʩ ʢʘʧʽʣʷʨʫ, ʚ ʷʢʦʤʫ ʚʦʜʘ ʧʽʜʥʽʤʝʪʴʩʷ ʥʘ 7,3 ʩʤ. ʂʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʥʘʪʷʛʫ ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ 73 ʤʅ/ʤ, ʛʫʩʪʠʥʘ ʚʦʜʠ 1000 ʢʛ/ʤ3, g=10 ʤ/ʩ2. ɿʤʦʯʫʚʘʥʥʷ ʚʚʘʞʘʡʪʝ 

ʧʦʚʥʠʤ. 

1) 0,02 ʤʤ;   2) 0,1 ʤʤ;   3) 0,2 ʤʤ;   4) 1 ʤʤ;   5) 2 ʤʤ. 

 

 

ɺʘʥʪʘʞ ʧʽʜʚʽʩʠʣʠ ʜʦ ʜʨʦʪʠʥʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʥʘ ʚʠʜʦʚʞʠʣʘʩʴ ʥʘ 2 ʩʤ. ʗʢʠʤ ʙʫʜʝ 

ʚʠʜʦʚʞʝʥʥʷ, ʷʢʱʦ ʪʦʡ ʩʘʤʠʡ ʚʘʥʪʘʞ ʧʽʜʚʽʩʠʪʠ ʜʦ ʜʨʦʪʠʥʠ ʪʘʢʦʾ ʞ ʜʦʚʞʠʥʠ ʽ ʪʽʻʾ ʞ ʧʣʦʱʽ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʘʣʝ ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʤʘʻ ʚʜʚʽʯʽ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʤʦʜʫʣʷ ʧʨʫʞʥʦʩʪʽ? 

1) 8 ʩʤ;   2) 4 ʩʤ;   3) 2 ʩʤ;  4) 1 ʩʤ;  5) 0,5 ʩʤ. 

 

 

ɺʥʘʩʣʽʜʦʢ ʧʽʜʚʽʰʫʚʘʥʥʷ ʚʘʥʪʘʞʫ ʜʨʦʪʠʥʘ ʚʠʜʦʚʞʠʣʘʩʴ ʥʘ 1 ʩʤ. ʗʢʠʤ ʙʫʜʝ ʚʠʜʦʚʞʝʥʥʷ, 

ʷʢʱʦ ʪʦʡ ʩʘʤʠʡ ʚʘʥʪʘʞ ʧʽʜʚʽʩʠʪʠ ʜʦ ʜʨʦʪʠʥʠ ʪʽʻʾ ʞ ʜʦʚʞʠʥʠ ʽ ʟ ʪʦʛʦ ʞ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʟ 

ʚʜʚʽʯʽ ʙʽʣʴʰʦʶ ʧʣʦʱʝʶ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ? 

1) 1 ʩʤ;   2) 2 ʩʤ;   3) 0,5 ʩʤ;   4) 4 ʩʤ;   5) 0, 25 

ʩʤ. 

 

 

ɺʠʟʥʘʯʪʝ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʷʢʘ ʚʠʜʽʣʠʪʴʩʷ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ 1 ʢʛ ʚʦʜʠ, ʱʦ ʤʘʻ 

ʪʝʤʧʝʨʘʪʫʨʫ 40Üʉ, ʥʘ ʣʽʜ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 0Üʉ. ʇʠʪʦʤʘ ʪʝʧʣʦʪʘ ʧʣʘʚʣʝʥʥʷ ʣʴʦʜʫ ʜʦʨʽʚʥʶʻ 

330 ʢɼʞ/ʢʛ, ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʚʦʜʠ 4,2 ʢɼʞ/ʢʛĀʂ. 

1) 168 ʢɼʞ;  

2) 330 ʢɼʞ;  

3) 498 ʢɼʞ;  

4) 13,2 ʄɼʞ;  
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5) 498 ʄɼʞ. 

 

 

ɺ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʚʽʜʥʦʩʥʝ ʚʠʜʦʚʞʝʥʥʷ ʜʨʦʪʠʥʠ ʜʽʘʤʝʪʨʦʤ 0,2 ʤʤ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʜʨʦʪʠʥʠ 

ʜʽʘʤʝʪʨʦʤ 0,4 ʤʤ, ʷʢʱʦ ʜʦ ʾʭ ʢʽʥʮʽʚ ʧʨʠʢʣʘʜʝʥʽ ʦʜʥʘʢʦʚʽ ʩʠʣʠ? 

1) ɺ 2 ʨʘʟʠ;  

2) ɺ 4 ʨʘʟʠ;  

3) ʋ 8 ʨʘʟ;  

4) ɺʽʜʥʦʩʥʽ ʚʠʜʦʚʞʝʥʥʷ ʜʨʦʪʠʥ ʦʜʥʘʢʦʚʽ;  

5) ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʝʡ 1 ī 4 ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ. 

 

 

ʄʝʞʘ ʤʽʮʥʦʩʪʽ ʘʣʶʤʽʥʽʶ ʜʦʨʽʚʥʶʻ 100 ʄʇʘ. ɺʠʟʥʘʯʪʝ ʤʘʢʩʠʤʘʣʴʥʫ ʤʘʩʫ ʚʘʥʪʘʞʫ, ʷʢʠʡ 

ʤʦʞʥʘ ʧʽʜʚʽʩʠʪʠ ʥʘ ʘʣʶʤʽʥʽʻʚʦʤʫ ʜʨʦʪʽ ʨʘʜʽʫʩʦʤ 1 ʤʤ. ɺʚʘʞʘʡʪʝ, ʱʦ ˊ=3,14, ʘ g=10 ʤ/c2. 

1) 31,4 ʢʛ;  

2) 62,8 ʢʛ;  

3) 314 ʢʛ;  

4) 628 ʢʛ;  

5) 31,4Ā103 ʢʛ. 

 

 

 

ʈʽʜʠʥʘ, ʛʫʩʪʠʥʘ ʷʢʦʾ 800 ʢʛ/ʤ3, ʧʽʜʥʷʣʘʩʷ ʚ ʢʘʧʽʣʷʨʽ ʨʘʜʽʫʩʦʤ 0,15 ʤʤ ʥʘ ʚʠʩʦʪʫ 6 ʩʤ. 

ɺʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʮʽʻʾ ʨʽʜʠʥʠ. ɺʚʘʞʘʪʠ g=10 ʤ/ʩ2 ʽ ʟʤʦʯʫʚʘʥʥʷ 

ʧʦʚʥʠʤ. 

1) 72 ʤʅ/ʤ;  

2) 54 ʤʅ/ʤ;  

3) 36 ʤʅ/ʤ;  

4) 24 ʤʅ/ʤ;  

5) ʉʝʨʝʜ ʚʽʜʧʦʚʽʜʝʡ 1 ī 4 ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ. 

 

 

ɼʦʚʞʠʥʘ ʩʪʘʣʝʚʦʾ ʨʝʡʢʠ ʧʨʠ 0Üʉ ʜʦʨʽʚʥʶʻ 10 ʤ. ʅʘ ʩʢʽʣʴʢʠ ʜʦʚʰʦʶ ʩʪʘʥʝ ʨʝʡʢʘ ʧʨʠ 

ʥʘʛʨʽʚʘʥʥʽ ʥʘ 50Üʉ? ʂʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʩʪʘʣʽ ʚʚʘʞʘʪʠ ʨʽʚʥʠʤ 10-5 ʛʨʘʜ-1. 

1) 2 ʤʤ;  2) 3 ʤʤ;   3) 4 ʤʤ;   4) 5 ʤʤ;   5) 6 ʤʤ. 

 

 

ʄʽʜʥʘ ʣʽʥʽʡʢʘ ʧʨʠ 0Üʉ ʤʘʻ ʜʦʚʞʠʥʫ 1 ʤ. ʇʨʠ ʷʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʚʦʥʘ ʩʪʘʥʝ ʜʦʚʰʦʶ ʥʘ 

0,5 ʤʤ? ʂʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʤʽʜʽ ʚʚʘʞʘʪʠ ʨʽʚʥʠʤ 2Ā10-5 ʛʨʘʜ-1. 

1) 20Üʉ; 2) 25Üʉ;  3) 30Üʉ;  4) 35Üʉ;  5) 40Üʉ. 

 

 

ʅʘ ʷʢʫ ʚʠʩʦʪʫ ʧʽʜʥʽʤʝʪʴʩʷ ʚʦʜʘ ʚ ʢʘʧʽʣʷʨʥʽʡ ʪʨʫʙʮʽ ʜʽʘʤʝʪʨʦʤ 1 ʤʤ? ʂʦʝʬʽʮʽʻʥʪ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʚʦʜʠ ʜʦʨʽʚʥʶʻ 73 ʤʅ/ʤ. ɿʤʦʯʫʚʘʥʥʷ ʚʚʘʞʘʪʠ ʧʦʚʥʠʤ. 

1) 3 ʤʤ;   2) 15 ʤʤ;   3) 3 ʩʤ;  4) 15 ʩʤ;  5) 30 ʩʤ. 

 

 

ʗʢ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʂʂɼ ʪʝʧʣʦʚʦʾ ʤʘʰʠʥʠ? 

1) ʧʽʜʚʠʱʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʭʦʣʦʜʠʣʴʥʠʢʘ;  

2) ʟʤʝʥʰʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʭʦʣʦʜʠʣʴʥʠʢʘ;  

3) ʟʤʝʥʰʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʛʨʽʚʥʠʢʘ. 
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ɻʘʟ ʩʪʠʩʢʘʻʪʴʩʷ ʽʟʦʪʝʨʤʽʯʥʦ. ʏʠ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʡʦʛʦ ʚʥʫʪʨʽʰʥʷ ʝʥʝʨʛʽʷ? 

1) ʥʽ, ʙʦ ʫʩʷ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʛʘʟʦʤ ʨʦʙʦʪʠ;  

2) ʪʘʢ, ʘʣʝ ʯʘʩʪʢʦʚʦ;  

3) ʪʘʢ, ʧʨʠʯʦʤʫ ʫʩʷ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ ʡʜʝ ʥʘ ʟʤʽʥʫ ʚʥʫʪʨʽʰʥʴʦʾ ʝʥʝʨʛʽʾ. 

 

 

ʄʦʣʝʢʫʣʠ ʨʽʜʠʥʠ, ʚʽʜʨʠʚʘʶʯʠʩʴ ʚʽʜ ʾʾ ʧʦʚʝʨʭʥʽ, ʚʠʭʦʜʷʪʴ ʽʟ ʩʬʝʨʠ ʜʽʾ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʠʣ. 

ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʮʝ ʷʚʠʱʝ? 

1) ʢʦʥʜʝʥʩʘʮʽʷ;   2) ʚʠʧʘʨʦʚʫʚʘʥʥʷ;   3) ʩʫʙʣʽʤʘʮʽʷ. 

 

 

ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʷʚʠʱʝ ʧʦʚʝʨʥʝʥʥʷ ʤʦʣʝʢʫʣ ʧʘʨʠ ʚ ʨʽʜʠʥʫ? 

1) ʢʦʥʜʝʥʩʘʮʽʷ;   2) ʚʠʧʘʨʦʚʫʚʘʥʥʷ;   3) ʩʫʙʣʽʤʘʮʽʷ. 

 

 

ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʰʚʠʜʢʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʜʠʥʠ?  

1) ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ;  

2) ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʦʙôʻʤʫ;  

3) ʪʠʩʢʫ ʪʘ ʦʙôʻʤʫ. 

 

 

ʏʦʤʫ ʝʬʽʨ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʰʚʠʜʰʝ, ʥʽʞ ʦʣʽʷ? 

1) ʫ ʥʠʭ ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʤʦʣʝʢʫʣ;  

2) ʨʽʟʥʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ;  

3) ʨʽʟʥʽ ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ. 

 

 

ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʧʘʨʘ, ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʚ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽʡ ʨʽʚʥʦʚʘʟʽ ʟʽ ʩʚʦʻʶ ʨʽʜʠʥʦʶ? 

1) ʧʝʨʝʩʠʯʝʥʦʶ;  

2) ʥʘʩʠʯʝʥʦʶ;  

3) ʥʝʥʘʩʠʯʝʥʦʶ. 

 

 

ʊʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʷʢʽʡ ʟʥʠʢʘʶʪʴ ʬʽʟʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʽʜʠʥʦʶ ʪʘ ʧʘʨʦʶ ʥʘʟʠʚʘʻʪʴʩʷ: 

1) ʤʘʢʩʠʤʘʣʴʥʦʶ;  

2) ʢʨʠʪʠʯʥʦʶ;  

3) ʤʽʥʽʤʘʣʴʥʦʶ. 

 

 

ʇʨʦʮʝʩ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʘʨʦʫʪʚʦʨʝʥʥʷ ʟ ʫʩʴʦʛʦ ʦʙôʻʤʫ ʨʽʜʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ: 

1) ʚʠʧʘʨʦʚʫʚʘʥʥʷ;  

2) ʢʦʥʜʝʥʩʘʮʽʷ;  

3) ʢʠʧʽʥʥʷ. 

 

 

ʂ̔ ʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 1 ʢʛ ʨʽʜʠʥʠ ʚ ʧʘʨʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʢʠʧʽʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ: 

1) ʘʙʩʦʣʶʪʥʦʶ ʚʦʣʦʛʽʩʪʶ;  

2) ʢʨʠʪʠʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ;  

3) ʧʠʪʦʤʦʶ ʪʝʧʣʦʪʦʶ ʧʘʨʦʫʪʚʦʨʝʥʥʷ. 
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ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʦʜʷʥʦʾ ʧʘʨʠ ʚ ʛʨʘʤʘʭ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʚ 1 ʤ3 ? 

1) ʘʙʩʦʣʶʪʥʦʶ ʚʦʣʦʛʽʩʪʶ;  

2) ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ;  

3) ʪʠʩʢʦʤ ʥʘʩʠʯʝʥʠʭ ʧʘʨʽʚ. 

 

 

ɺʽʜʥʦʰʝʥʥʷ ʪʠʩʢʫ ʚʦʜʷʥʦʾ ʧʘʨʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʧʦʚʽʪʨʽ, ʜʦ ʪʠʩʢʫ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ ʧʨʠ 

ʜʘʥʽʡ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʟʠʚʘʻʪʴʩʷ: 

1) ʘʙʩʦʣʶʪʥʦʶ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ;  

2) ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ;  

3) ʪʠʩʢʦʤ ʥʝʥʘʩʠʯʝʥʠʭ ʧʘʨʽʚ ʧʦʚʽʪʨʷ. 

 

 

ʏʦʤʫ ʨʽʜʠʥʠ ʤʘʶʪʴ ʚʣʘʩʥʠʡ ʦʙôʻʤ, ʘ ʛʘʟʠ ʥʽ? 

1) ʚʥʘʩʣʽʜʦʢ ʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ ʤʦʣʝʢʫʣ;  

2) ʚʥʘʩʣʽʜʦʢ ʩʣʘʙʢʠʭ ʩʠʣ ʚʟʘʻʤʦʜʽʾ;  

3) ʚʥʘʩʣʽʜʦʢ ʽʩʥʫʚʘʥʥʷ ʩʠʣʴʥʽʰʠʭ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʟʚôʷʟʢʽʚ. 

 

 

ʗʢʘ ʩʠʣʘ ʥʘʤʘʛʘʻʪʴʩʷ ʩʢʦʨʦʪʠʪʠ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ ʜʦ ʤʽʥʽʤʫʤʫ? 

1) ɸʨʭʽʤʝʜʦʚʘ;  

2) ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ;  

3) ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ. 

 

 

ʗʢʘ ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ? 

1) [ʅ/ʤ] ;   2) [ʅ/ʤ2];   3) [ʅÖʤ]. 

 

 

ʗʢʱʦ ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʙʽʣʴʰʽ, ʥʽʞ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʨʽʜʠʥʠ ʪʘ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ, ʪʦ ʨʽʜʠʥʘ: 

1) ʥʝ ʟʤʦʯʫʻ ʪʚʝʨʜʝ ʪʽʣʦ;   

2) ʟʤʦʯʫʻ ʪʚʝʨʜʝ ʪʽʣʦ;  

3) ʦʭʦʣʦʜʞʫʻ ʪʚʝʨʜʝ ʪʽʣʦ. 

 

 

ʗʢʠʡ ʨʫʭ ʥʘʟʠʚʘʶʪʴ ʙʨʦʫʥʽʚʩʴʢʠʤ? 

1) ʨʫʭ ʟʚʘʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʨʽʜʠʥʽ;  

2) ʪʝʧʣʦʚʠʡ ʭʘʦʪʠʯʥʠʡ ʨʫʭ ʚ ʨʽʜʠʥʘʭ ʪʘ ʛʘʟʘʭ;  

3) ʙʝʟʣʘʜʥʠʡ ʨʫʭ ʘʪʦʤʽʚ ʚ ʤʝʪʘʣʘʭ. 

 

 

ʑʦ ʚʠʟʥʘʯʠʚ ʆ.ʐʪʝʨʥ ʩʚʦʾʤ ʢʣʘʩʠʯʥʠʤ ʜʦʩʣʽʜʦʤ? 

1) ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʦʣʝʢʫʣ;  

2) ʨʦʟʤʽʨʠ ʤʦʣʝʢʫʣ;  

3) ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ. 

 

 

ʑʦ ʚʠʩʪʫʧʘʻ ʤʽʨʦʶ ʩʝʨʝʜʥʴʦʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʨʫʭʫ ʤʦʣʝʢʫʣ? 

1) ʪʠʩʢ;   2) ʦʙóʻʤ;   3) ʪʝʤʧʝʨʘʪʫʨʘ. 
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ɺʽʜʥʦʰʝʥʥʷ ʯʠʩʣʘ ʤʦʣʝʢʫʣ ʚ ʦʜʥʦʤʫ ʪʽʣʽ ʜʦ ʯʠʩʣʘ ɸʚʦʛʘʜʨʦ ʥʘʟʠʚʘʻʪʴʩʷ: 

1) ʚʽʜʥʦʩʥʦʶ ʘʪʦʤʥʦʶ ʤʘʩʦʶ;  

2) ʤʦʣʷʨʥʦʶ ʤʘʩʦʶ;  

3) ʢʽʣʴʢʽʩʪʶ ʨʝʯʦʚʠʥʠ. 

 

 

ʗʢʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʛʘʟʦʚʦʶ ʩʪʘʣʦʶ ʪʘ ʩʪʘʣʦʶ ɹʦʣʴʮʤʘʥʘ? 

1) ʟʚôʷʟʢʫ ʥʝ ʤʘʻ;   2) R = kNʘ;   3) k = RNʘ. 

 

 

ʗʢ ʚʽʜʰʫʢʘʪʠ ʢʽʣʴʢʽʩʪʴ ʤʦʣʝʢʫʣ ʨʝʯʦʚʠʥʠ ʟʘ ʚʽʜʦʤʠʤ ʟʥʘʯʝʥʥʷʤ ʾʾ ʤʘʩʠ? 

1) ʧʦʪʨʽʙʥʦ ʤʘʩʫ ʨʝʯʦʚʠʥʠ ʧʦʜʽʣʠʪʠ ʥʘ ʾʾ ʤʦʣʷʨʥʫ ʤʘʩʫ;  

2) ʧʦʪʨʽʙʥʦ ʤʘʩʫ ʨʝʯʦʚʠʥʠ ʧʦʤʥʦʞʠʪʠ ʥʘ ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ;  

3) ʧʦʪʨʽʙʥʦ ʤʘʩʫ ʨʝʯʦʚʠʥʠ ʧʦʜʽʣʠʪʠ ʥʘ ʾʾ ʤʦʣʷʨʥʫ ʤʘʩʫ ʪʘ ʧʦʤʥʦʞʠʪʠ ʥʘ ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ. 

 

 

ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʜʠʬʫʟʽʾ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ? 

1) ʟʙʽʣʴʰʫʻʪʴʩʷ;   2) ʟʤʝʥʰʫʻʪʴʩʷ;   3) ʥʝ ʟʤʽʥʶʻʪʴʩʷ. 

 

 

ʗʢ ʚʽʜʰʫʢʘʪʠ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ ʟʘ ʚʽʜʦʤʠʤ ʟʥʘʯʝʥʥʷʤ ʾʾ ʤʘʩʠ? 

1) ʧʦʪʨʽʙʥʦ ʤʘʩʫ ʨʝʯʦʚʠʥʠ ʧʦʜʽʣʠʪʠ ʥʘ ʾʾ ʤʦʣʷʨʥʫ ʤʘʩʫ;  

2) ʧʦʪʨʽʙʥʦ ʤʘʩʫ ʨʝʯʦʚʠʥʠ ʧʦʤʥʦʞʠʪʠ ʥʘ ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ;  

3) ʧʦʪʨʽʙʥʦ ʤʘʩʫ ʨʝʯʦʚʠʥʠ ʧʦʜʽʣʠʪʠ ʥʘ ʾʾ ʤʦʣʷʨʥʫ ʤʘʩʫ ʪʘ ʧʦʤʥʦʞʠʪʠ ʥʘ ʯʠʩʣʦ ɸʚʦʛʘʜʨʦ. 

 

 

ʂʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʨʫʭʫ ʤʦʣʝʢʫʣ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʘ ʾʭ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚ: 

1) ʨʽʜʠʥʘʭ;   2) ʛʘʟʘʭ;   3) ʪʚʝʨʜʠʭ ʪʽʣʘʭ. 

 

 

ʗʢʫ ʪʦʯʢʫ ʥʘʟʠʚʘʶʪʴ ʧʦʪʨʽʡʥʦʶ? 

1) ʪʦʯʢʫ ʥʘ ʨ, V, ʊ ð ʜʽʘʛʨʘʤʽ, ʱʦ ʻ ʩʧʽʣʴʥʦʶ ʜʣʷ ʧʦʚʽʪʨʷ;  

2) ʪʦʯʢʘ ʥʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʽʡ ʰʢʘʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʧʝʨʘʪʫʨʽ, ʧʨʠ ʷʢʽʡ ʨʝʯʦʚʠʥʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʚ ʪʨʴʦʭ ʩʪʘʥʘʭ (ʪʚʝʨʜʦʤʫ, ʨʽʜʢʦʤʫ ʪʘ ʛʘʟʦʧʦʜʽʙʥʦʤʫ);  

3) ʪʦʯʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʷʚʽ ʨʦʩʠ ʥʘ ʢʦʥʜʝʥʩʘʮʽʡʥʦʤʫ ʛʽʛʨʦʤʝʪʨʽ. 

 

 

ʗʢ ʥʘʧʨʷʤʣʝʥʘ ʩʠʣʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʨʽʜʠʥʠ?  

1) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ;  

2) ʧʦ ʜʦʪʠʯʥʽʡ ʜʦ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ;  

3) ʤʘʻ ʜʦʚʽʣʴʥʠʡ ʥʘʧʨʷʤʦʢ. 

 

 

ʗʢʘ ʦʩʥʦʚʥʘ ʤʘʢʨʦʩʢʦʧʽʯʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʤʦʥʦʢʨʠʩʪʘʣʽʚ?  

1) ʽʟʦʪʨʦʧʥʽʩʪʴ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ;  

2) ʘʥʽʟʦʪʨʦʧʥʽʩʪʴ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ;  

3) ʥʘʷʚʥʽʩʪʴ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ. 

 

 

ʑʦ ʦʟʥʘʯʘʻ ʧʦʥʷʪʪʷ ʘʥʽʟʦʪʨʦʧʽʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥʠ?  

1) ʾʭ ʦʜʥʘʢʦʚʽʩʪʴ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ;  
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2) ʾʭ ʥʝʦʜʥʘʢʦʚʽʩʪʴ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ;  

3) ʱʦ ʨʝʯʦʚʠʥʘ ʚʦʣʦʜʽʻ ʢʨʠʩʪʘʣʽʯʥʦʶ ʙʫʜʦʚʦʶ. 

 

 

ʏʦʤʫ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʽ ʪʽʣʘ ʻ ʽʟʦʪʨʦʧʥʠʤʠ? 

1) ʪʦʤʫ, ʱʦ ʤʘʶʪʴ ʥʝʦʜʥʘʢʦʚʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ;  

2) ʚʥʘʩʣʽʜʦʢ ʭʘʦʪʠʯʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʜʨʽʙʥʠʭ ʢʨʠʩʪʘʣʠʢʽʚ, ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʝ 

ʪʽʣʦ;  

3) ʪʦʤʫ, ʱʦ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʽ ʪʽʣʘ ʤʘʶʪʴ ʨʽʟʥʫ ʬʦʨʤʫ. 

 

 

ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʴ ʪʚʝʨʜʠʭ ʪʽʣ ʚʽʜʥʦʚʣʶʚʘʪʠ ʩʚʦʶ ʬʦʨʤʫ ʽ ʦʙôʻʤ ʧʽʩʣʷ 

ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʟʦʚʥʽʰʥʴʦʾ ʩʠʣʠ? 

1) ʧʣʘʩʪʠʯʥʽʩʪʶ;   2) ʢʨʠʭʢʽʩʪʶ;   3) ʧʨʫʞʥʽʩʪʶ. 

 

 

ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʴ ʪʚʝʨʜʠʭ ʪʽʣ ʥʘʙʫʚʘʪʠ ʟʘʣʠʰʢʦʚʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ 

ʜʽʾ ʩʠʣʠ? 

1) ʧʣʘʩʪʠʯʥʽʩʪʶ;   2) ʢʨʠʭʢʽʩʪʶ;   3) ʧʨʫʞʥʽʩʪʶ. 

 

 

ʑʦ ʪʘʢʝ ʦʩʤʦʩ? 

1) ʮʝ ʨʽʟʥʦʚʠʜ ʪʝʧʣʦʧʝʨʝʜʘʯʽ;   

2) ʮʝ ʨʽʟʥʦʚʠʜ ʙʨʦʫʥʽʚʩʴʢʦʛʦ ʨʫʭʫ;  

3) ʮʝ ʨʽʟʥʦʚʠʜ ʜʠʬʫʟʽʾ. 

 

ʏʦʤʫ ʘʤʦʨʬʥʽ ʪʽʣʘ ʚʚʘʞʘʶʪʴ ʧʝʨʝʦʭʦʣʦʜʞʝʥʠʤʠ ʨʽʜʠʥʘʤʠ? 

1) ʪʦʤʫ, ʱʦ ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ;  

2) ʪʦʤʫ, ʱʦ ʚʦʥʠ ʧʦʜʽʙʥʽ ʜʦ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʠʭ ʨʝʯʦʚʠʥ;  

3) ʚʥʘʩʣʽʜʦʢ ʧʦʜʽʙʥʦʾ ʜʦ ʨʽʜʠʥ ʚʥʫʪʨʽʰʥʴʦʾ ʙʫʜʦʚʠ.
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ɽʣʝʢʪʨʠʢʘ ʽ ʤʘʛʥʝʪʠʟʤ 
ʗʢʠʡ ʟ ʛʨʘʬʽʢʽʚ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ, ʦʧʠʩʫʻ ʟʘʣʝʞʥʽʩʪʴ ʧʦʪʝʥʮʽʘʣʫ ű ʪʦʯʢʠ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʧʦʟʠʪʠʚʥʦʛʦ ʪʦʯʢʦʚʦʛʦ ʟʘʨʷʜʫ ʚʽʜ ʚʽʜʩʪʘʥʽ r ʜʦ ʥʴʦʛʦ? 

 j 

r 
1)   

 j 

r 

2)   

 j 

r 
3)   

 j 

r 

4)  
 

 

ʗʢʠʡ ʟ ʛʨʘʬʽʢʽʚ, ʟʦʙʨʘʞʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ, ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʥʘʧʨʫʞʝʥʦʩʪʽ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ E, ʩʪʚʦʨʝʥʦʛʦ ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʦʶ ʤʝʪʘʣʝʚʦʶ ʢʫʣʝʶ ʨʘʜʽʫʩʘ R, 

ʚʽʜ ʚʽʜʩʪʘʥʽ r ʜʦ ʮʝʥʪʨʘ ʢʫʣʽ? 

 E 

R                  r 

E 

R                  r 

E 

R                  r 

E 

R                  r 
1)                                2)                                3)                                 4)  

 

 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʧʣʘʩʪʠʥʘʤʠ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʙʽʣʴʰʠʣʠ ʚ k ʨʘʟʽʚ. ʗʢ ʪʨʝʙʘ ʟʤʽʥʠʪʠ 

ʧʣʦʱʫ ʧʣʘʩʪʠʥ, ʱʦʙ ʻʤʥʽʩʪʴ ʥʝ ʟʤʽʥʠʣʘʩʴ? 

1) ʟʤʝʥʰʠʪʠ ʚ k ʨʘʟʽʚ;    2) ʟʙʽʣʴʰʠʪʠ ʚ k ʨʘʟʽʚ; 

3) ʟʙʽʣʴʰʠʪʠ ʚ k2 ʨʘʟʽʚ;    4) ʟʙʽʣʴʰʠʪʠ ʚ k2/4 ʨʘʟʽʚ. 

 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʘʨʷʜʫ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʚʘʨʽʘʥʪʠ): 

1) ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ;  2) ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ;  3) ʜʠʩʢʨʝʪʥʽʩʪʴ; 

4) ʥʝʧʝʨʝʨʚʥʽʩʪʴ;  5)  ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʠʩʪʝʤʠ ʚʽʜʣʽʢʫ. 

 

 

ʑʦ ʥʘʟʠʚʘʶʪʴ ʚʝʢʪʦʨʦʤ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ? 

 

ʗʢʝ ʽʟ ʧʝʨʝʣʽʯʝʥʠʭ ʥʠʞʯʝ ʧʦʣʽʚ ʻ ʧʦʪʝʥʮʽʘʣʴʥʠʤ? 

 

ʇʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ï ʮʝ: 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘʢʠʭ ʟʘʢʦʥʽʚ ʪʘ ʬʦʨʤʫʣ ʟ ʝʣʝʢʪʨʦʩʪʘʪʠʢʠ: 

1) ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʪʦʯʢʦʚʦʛʦ ʟʘʨʷʜʫ; 

2) ɿʘʢʦʥ ʂʫʣʦʥʘ; 

3) ʊʝʦʨʝʤʘ ʧʨʦ ʮʠʨʢʫʣʷʮʽʶ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ; 

4) ʇʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʪʦʯʢʦʚʦʛʦ ʟʘʨʷʜʫ; 

5) ʊʝʦʨʝʤʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ_ɻʘʫʩʩʘ. 

1) 1 2
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q q
F r

r
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;    2) 
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q
E r
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r
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pe e
 ; 
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4) ( ) 0
L

Edl =ñ ;    5) ( )
0

i

iL

q
Eds =

e
äñ . 

 

 

ɿʚôʷʟʦʢ ʤʽʞ ʥʘʧʨʫʞʝʥʽʩʪʶ ʪʘ ʧʦʪʝʥʮʽʘʣʦʤ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ: 

1) E grad=- j;    2) 
3

04

q
E r

r
=
pe e

;    3) ()
04

q
r

r
j =

pe e
 ;    4) 

A

q
Dj=;    5) 

q

C

D
Dj= . 

 

 

ɺʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʧʨʦʜʦʚʞʝʥʥʷ ʟ ʜʨʫʛʦʛʦ ʧʝʨʝʣʽʢʫ ʜʣʷ ʪʘʢʠʭ ʬʦʨʤʫʣʶʚʘʥʴ: 

1) ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʩʠʩʪʝʤʠ ʟʘʨʷʜʽʚ 

2) ʇʦʪʽʢ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʢʨʽʟʴ ʟʘʤʢʥʫʪʫ ʧʦʚʝʨʭʥʶ 

3) ʇʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʩʠʩʪʝʤʠ ʟʘʨʷʜʽʚ 

4) ʎʠʨʢʫʣʷʮʽʷ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʧʦ ʜʦʚʽʣʴʥʦʤʫ ʟʘʤʢʥʫʪʦʤʫ 

ʢʦʥʪʫʨʫ 

5) ʇʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʜʣʷ ʧʝʚʥʦʾ ʪʦʯʢʠ 

 

1) ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ, ʷʢʫ ʚʠʢʦʥʫʶʪʴ ʩʠʣʠ ʧʦʣʷ ʥʘʜ ʦʜʠʥʠʯʥʠʤ ʟʘʨʷʜʦʤ ʧʽʜ ʯʘʩ ʡʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʽʟ ʜʘʥʦʾ ʪʦʯʢʠ ʫ ʥʝʩʢʽʥʯʝʥʽʩʪʴ 

2) ʜʦʨʽʚʥʶʻ ʘʣʛʝʙʨʘʾʯʥʽʡ ʩʫʤʽ ʚʩʽʭ ʟʘʨʷʜʽʚ ʚʩʝʨʝʜʠʥʽ ʧʦʚʝʨʭʥʽ, ʧʦʜʽʣʝʥʽʡ ʥʘ ʜʽʝʣʝʢʪʨʠʯʥʫ 

ʩʪʘʣʫ 

3) ʜʦʨʽʚʥʶʻ ʚʝʢʪʦʨʥʽʡ ʩʫʤʽ ʥʘʧʨʫʞʝʥʦʩʪʝʡ ʧʦʣʽʚ, ʷʢʽ ʩʪʚʦʨʶʻ ʢʦʞʝʥ ʟʘʨʷʜ ʟʦʢʨʝʤʘ 

4) ʜʦʨʽʚʥʶʻ ʘʣʛʝʙʨʘʾʯʥʽʡ ʩʫʤʽ ʧʦʪʝʥʮʽʘʣʽʚ, ʷʢʽ ʩʪʚʦʨʶʻ ʢʦʞʝʥ ʟʘʨʷʜ ʟʦʢʨʝʤʘ 

5) ʜʦʨʽʚʥʶʻ ʥʫʣʝʚʽ 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘʢʠʭ ʬʦʨʤʫʣ ʜʣʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʜʠʧʦʣʷ: 

1) ɼʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ 

2) ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʜʠʧʦʣʷ 

3) ʇʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʜʠʧʦʣʷ 

4) ʄʝʭʘʥʽʯʥʠʡ ʤʦʤʝʥʪ, ʷʢʠʡ ʜʽʻ ʥʘ ʜʠʧʦʣʴ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ 

5) ɽʥʝʨʛʽʷ ʜʠʧʦʣʷ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ 

1)  

2)  

3)  

4)  

5)  

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʚʽʜʥʠʢʘ: 

1) ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚʩʝʨʝʜʠʥʽ ʧʨʦʚʽʜʥʠʢʘ 

2) ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʦʚʽʜʥʠʢʘ 

3) ɺʝʣʠʯʠʥʘ ʧʦʪʝʥʮʽʘʣʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚʩʝʨʝʜʠʥʽ ʧʨʦʚʽʜʥʠʢʘ 
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4) ɺʝʣʠʯʠʥʘ ʧʦʪʝʥʮʽʘʣʫ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʦʚʽʜʥʠʢʘ 

 

1) ʩʧʽʚʧʘʜʘʻ ʟʘ ʥʘʧʨʷʤʢʦʤ ʽʟ ʥʦʨʤʘʣʣʶ ʜʦ ʧʦʚʝʨʭʥʽ ʧʨʦʚʽʜʥʠʢʘ 

2) ʜʦʨʽʚʥʶʻ ʥʫʣʝʚʽ 

3) ʦʜʥʘʢʦʚʘ ʚ ʫʩʽʭ ʾʾ ʪʦʯʢʘʭ 

4) ʦʜʥʘʢʦʚʘ ʚ ʫʩʽʭ ʪʦʯʢʘʭ ʦʙôʻʤʫ 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘʢʠʭ ʬʦʨʤʫʣ ʜʣʷ ʢʦʥʜʝʥʩʘʪʦʨʽʚ: 

1) ɭʤʥʽʩʪʴ ʩʬʝʨʠʯʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ ʨʘʜʽʫʩʘ R 

2) ɭʤʥʽʩʪʴ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʝʟ ʜʽʝʣʝʢʪʨʠʢʘ 

3) ɭʤʥʽʩʪʴ ʩʬʝʨʠʯʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʝʟ ʜʽʝʣʝʢʪʨʠʢʘ 

4) ɭʤʥʽʩʪʴ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʙʝʟ ʜʽʝʣʝʢʪʨʠʢʘ 

5) ɭʤʥʽʩʪʴ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟ ʜʽʝʣʝʢʪʨʠʢʦʤ 

 

1) ;  2) ;  3) ;  4) ;  5) . 

 

 

ʌʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʻʤʥʦʩʪʽ ʩʠʩʪʝʤʠ ʢʦʥʜʝʥʩʘʪʦʨʽʚ: 

1) ɭʤʥʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ 

2) ɭʤʥʽʩʪʴ ʧʘʨʘʣʝʣʴʥʦ ʟôʻʜʥʘʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ 

3) ʉʫʤʘʨʥʘ ʻʤʥʽʩʪʴ N ʦʜʥʘʢʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʟ ʻʤʥʽʩʪʶ C 

4) ʉʫʤʘʨʥʘ ʻʤʥʽʩʪʴ N ʦʜʥʘʢʦʚʠʭ ʧʘʨʘʣʝʣʴʥʦ ʟôʻʜʥʘʥʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʟ ʻʤʥʽʩʪʶ C 

 

1) ; 2) ; 3) CĀN; 4) C/N. 

 

 

ʌʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ: 

1) ɽʥʝʨʛʽʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʩʠʩʪʝʤʠ ʟʘʨʷʜʽʚ 

2) ɽʥʝʨʛʽʷ ʟʘʨʷʜʞʝʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ 

3) ɻʫʩʪʠʥʘ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 

4) ɽʥʝʨʛʽʷ ʧʨʦʚʽʜʥʠʢʘ ʟʘʨʷʜʞʝʥʦʛʦ ʜʦ ʧʝʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

1) ; 2) ; 3) ; 4) . 

 

 

ʆʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ: 

1) ɽʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ 

2) ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 

3) ɽʣʝʢʪʨʠʯʥʘ ʻʤʥʽʩʪʴ 

4) ʇʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 

5) ɼʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ 

 

1) ʚʦʣʴʪ/ʤʝʪʨ (ɺ/ʤ); 2) ʢʫʣʦʥ (ʂʣ); 3) ʚʦʣʴʪ (ɺ); 4) ʢʫʣʦʥĀʤʝʪʨ (ʂʣĀʤ); 5) ʬʘʨʘʜ (ʌ) 
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ɺʝʢʪʦʨʠ ʧʦʣʷʨʠʟʘʮʽʾ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚ ʜʽʝʣʝʢʪʨʠʢʘʭ (ʚʠʙʝʨʽʪʴ 

ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ): 

1) ɿʘʚʞʜʠ ʢʦʣʽʥʝʘʨʥʽ (ʧʘʨʘʣʝʣʴʥʽ) 

2) ʂʦʣʽʥʝʘʨʥʽ (ʧʘʨʘʣʝʣʴʥʽ) ʣʠʰʝ ʚ ʽʟʦʪʨʦʧʥʠʭ ʜʽʝʣʝʢʪʨʠʢʘʭ 

3) ʅʝʧʘʨʘʣʝʣʴʥʽ (ʥʝʢʦʣʽʥʝʘʨʥʽ) ʣʠʰʝ ʚ ʘʥʽʟʦʪʨʦʧʥʠʭ ʜʽʝʣʝʢʪʨʠʢʘʭ 

4) ɿʘʚʞʜʠ ʥʝʢʦʣʽʥʝʘʨʥʽ (ʥʝʧʘʨʘʣʝʣʴʥʽ) 

5) ɸʥʪʠʧʘʨʘʣʝʣʴʥʽ (ʘʥʪʠʢʦʣʽʥʝʘʨʥʽ) 

 

 

ʗʢʽ ʟʘʨʷʜʠ ʩʪʚʦʨʶʶʪʴ ʧʦʣʷʨʠʟʘʮʽʶ ʚ ʜʽʝʣʝʢʪʨʠʢʫ? 

1) ɿʚôʷʟʘʥʽ 

2) ɺʽʣʴʥʽ 

3) ɺʽʣʴʥʽ ʪʘ ʟʚôʷʟʘʥʽ 

4) ʊʽʣʴʢʠ ʜʦʜʘʪʥʽ 

5) ʊʽʣʴʢʠ ʚʽʜôʻʤʥʽ 

 

 

ʗʢʽ ʟʘʨʷʜʠ ʩʪʚʦʨʶʶʪʴ ʩʫʤʘʨʥʝ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ ʚ ʜʽʝʣʝʢʪʨʠʢʫ? 

1) ɿʚôʷʟʘʥʽ 

2) ɺʽʣʴʥʽ 

3) ɺʽʣʴʥʽ ʪʘ ʟʚôʷʟʘʥʽ 

4) ʊʽʣʴʢʠ ʜʦʜʘʪʥʽ 

5) ʊʽʣʴʢʠ ʚʽʜôʻʤʥʽ 

 

 

ʗʢʽ ʟʘʨʷʜʠ ʩʪʚʦʨʶʶʪʴ ʝʣʝʢʪʨʠʯʥʫ ʽʥʜʫʢʮʽʶ ʚ ʜʽʝʣʝʢʪʨʠʢʫ? 

1) ɿʚôʷʟʘʥʽ 

2) ɺʽʣʴʥʽ 

3) ɺʽʣʴʥʽ ʪʘ ʟʚôʷʟʘʥʽ 

4) ʊʽʣʴʢʠ ʜʦʜʘʪʥʽ 

5) ʊʽʣʴʢʠ ʚʽʜôʻʤʥʽ 

 

 

ɺʽʜʥʦʩʥʘ ʜʽʝʣʝʢʪʨʠʯʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ï ʮʝ: 

1) ɺʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ ʜʦ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ ʫ ʩʝʨʝʜʦʚʠʱʽ 

2) ɺʽʜʥʦʰʝʥʥʷ ʽʥʜʫʢʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ ʜʦ ʽʥʜʫʢʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ 

ʩʝʨʝʜʦʚʠʱʽ 

3) ɺʽʜʥʦʰʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʫ ʚʘʢʫʫʤʽ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʫ 

ʩʝʨʝʜʦʚʠʱʽ 

4) ɺʽʜʥʦʰʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʽʥʜʫʢʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ 

5) ɺʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ 

 

 

ɼʽʝʣʝʢʪʨʠʯʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ï ʮʝ: 

1) ɺʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ ʜʦ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ ʫ ʩʝʨʝʜʦʚʠʱʽ 

2) ɺʽʜʥʦʰʝʥʥʷ ʽʥʜʫʢʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ ʜʦ ʽʥʜʫʢʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ 

ʩʝʨʝʜʦʚʠʱʽ 

3) ɺʽʜʥʦʰʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʫ ʚʘʢʫʫʤʽ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʫ 

ʩʝʨʝʜʦʚʠʱʽ 
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4) ɺʽʜʥʦʰʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʽʥʜʫʢʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ 

5) ɺʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ 

 

 

ʗʢʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʝʨʝʣʽʯʝʥʠʭ ʢʨʠʩʪʘʣʽʯʥʠʭ ʜʽʝʣʝʢʪʨʠʢʽʚ? 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ. 

1) ɺʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘ ʩʠʤʝʪʨʽʾ. ɺʠʥʠʢʥʝʥʥʷ ʧʦʣʷʨʠʟʘʮʽʾ ʧʽʜ ʯʘʩ ʜʝʬʦʨʤʘʮʽʾ ʢʨʠʩʪʘʣʘ. 

2) ʇʦʣʷʨʠʟʘʮʽʷ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʣʷ. ɿʤʽʥʘ ʧʦʣʷʨʠʟʘʮʽʾ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. 

3) ʉʧʦʥʪʘʥʥʘ ʧʦʣʷʨʠʟʘʮʽʷ. ʌʘʟʦʚʠʡ ʧʝʨʝʭʽʜ. ɼʽʝʣʝʢʪʨʠʯʥʠʡ ʛʽʩʪʝʨʝʟʠʩ. 

4) ʄʦʣʝʢʫʣʠ ʜʽʝʣʝʢʪʨʠʢʘ ʤʘʶʪʴ ʜʠʧʦʣʴʥʠʡ ʤʦʤʝʥʪ. 

 

1) ʇʽʨʦʝʣʝʢʪʨʠʢʠ; 2) ʇôʻʟʦʝʣʝʢʪʨʠʢʠ; 3) ʇʦʣʷʨʥʽ ʜʽʝʣʝʢʪʨʠʢʠ; 4) ʉʝʛʥʝʪʦʝʣʝʢʪʨʠʢʠ. 

 

 

ʗʢ ʟʙʽʣʴʰʠʪʠ ʻʤʥʽʩʪʴ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ? (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʚʘʨʽʘʥʪʠ) 

1) ɿʙʽʣʴʰʠʪʠ ʚʽʜʜʘʣʴ ʤʽʞ ʧʣʘʩʪʠʥʘʤʠ 

2) ɿʙʽʣʴʰʠʪʠ ʧʣʦʱʫ ʧʣʘʩʪʠʥ 

3) ɺʥʝʩʪʠ ʜʽʝʣʝʢʪʨʠʢ ʤʽʞ ʧʣʘʩʪʠʥʠ 

4) ɿʘʙʨʘʪʠ ʜʽʝʣʝʢʪʨʠʢ ʤʽʞ ʧʣʘʩʪʠʥʘʤʠ 

5) ʇʨʠʢʣʘʩʪʠ ʥʘʧʨʫʛʫ ʜʦ ʧʣʘʩʪʠʥ 

 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʟʘʨʷʜʫ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʚʘʨʽʘʥʪʠ): 

1) ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ 

2) ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

3) ʜʠʩʢʨʝʪʥʽʩʪʴ 

4) ʥʝʧʝʨʝʨʚʥʽʩʪʴ 

5) ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʩʠʩʪʝʤʠ ʚʽʜʣʽʢʫ 

 

 

ʂʦʪʨʘ ʟ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʧʨʦʚʽʜʥʠʢ? 

1) ʇʦʪʝʥʮʽʘʣ 

2) ʅʘʧʨʫʛʘ 

3) ʉʠʣʘ ʩʪʨʫʤʫ 

4) ɭʤʥʽʩʪʴ 

5) ʇʠʪʦʤʠʡ ʦʧʽʨ 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ ʧʽʜ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ 

ʩʪʨʫʤʫ: 

1) ɽʣʝʢʪʨʠʯʥʘ ʥʘʧʨʫʛʘ 

2) ʉʠʣʘ ʩʪʨʫʤʫ 

3) ɻʫʩʪʠʥʘ ʩʪʨʫʤʫ 

4) ɽʣʝʢʪʨʠʯʥʘ ʧʦʪʫʞʥʽʩʪʴ 

5) ʇʠʪʦʤʠʡ ʦʧʽʨ 

 

1) ʘʤʧʝʨ (ɸ); 2) ʘʤʧʝʨ/ʢʚ.ʤ (ɸ/ʤ2); 3) ʦʤĀʤʝʪʨ (ʆʤĀʤ); 4) ʚʦʣʴʪ (ɺ); 5) ʚʦʣʴʪĀʘʤʧʝʨ (ɺĀɸ). 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʦʨʤʫʣ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʷʚʠʱʝ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ ʫ 

ʧʨʦʚʽʜʥʠʢʫ: 
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1) ɻʫʩʪʠʥʘ ʩʪʨʫʤʫ 

2) ʈʽʚʥʷʥʥʷ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ ʬʦʨʤʽ 

3) ʈʽʚʥʷʥʥʷ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽʡ ʬʦʨʤʽ 

4) ɿʘʢʦʥ ʆʤʘ ʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽʡ ʬʦʨʤʽ 

5) ɿʘʢʦʥ ɼʞʦʫʣʷ-ʃʻʥʮʘ ʚ ʣʦʢʘʣʴʥʽʡ ʬʦʨʤʽ 

1) ; 2) ; 3) ; 4) ; 5) . 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʦʨʤʫʣ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʨʦʟʛʘʣʫʞʝʥʽ ʢʦʣʘ: 

1) ʇʝʨʰʝ ʧʨʘʚʠʣʦ ʂʽʨʭʛʦʬʘ 

2) ɼʨʫʛʝ ʧʨʘʚʠʣʦ ʂʽʨʭʛʦʬʘ 

3) ɯʥʪʝʛʨʘʣʴʥʘ ʬʦʨʤʘ ʟʘʢʦʥʫ ʆʤʘ 

4) ɯʥʪʝʛʨʘʣʴʥʘ ʬʦʨʤʘ ʟʘʢʦʥʫ ɼʞʦʫʣʷ-ʃʻʥʮʘ 

 

1) ; 2) ; 3) ; 4) . 

 

 

ʅʘ ʷʢʦʤʫ ʟʘʢʦʥʽ ʛʨʫʥʪʫʻʪʴʩʷ ʜʽʷ ʝʣʝʢʪʨʦʥʘʛʨʽʚʥʠʭ ʧʨʠʣʘʜʽʚ? 

1) ɹʽʦ-ʉʘʚʘʨʘ-ʃʘʧʣʘʩʘ 

2) ɼʞʦʫʣʷ-ʃʝʥʮʘ 

3) ʌʘʨʘʜʝʷ 

4) ʂʫʣʦʥʘ 

5) ɺʽʜʝʤʘʥʘ-ʌʨʘʥʮʘ 

 

 

ɽʣʝʢʪʨʦʨʫʰʽʡʥʘ ʩʠʣʘ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ ï ʮʝ: 

1) ʚʝʣʠʯʠʥʘ, ʱʦ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ ʩʪʦʨʦʥʥʽʭ ʝʣʝʢʪʨʦʨʦʟʜʽʣʴʥʠʭ ʩʠʣ ʧʦ 

ʧʝʨʝʤʽʱʝʥʥʶ ʟʘʨʷʜʽʚ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ 

2) ʚʝʣʠʯʠʥʘ, ʱʦ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ ʩʪʦʨʦʥʥʽʭ ʩʠʣ ʧʦ ʧʝʨʝʤʽʱʝʥʥʶ ʟʘʨʷʜʽʚ ʯʝʨʝʟ 

ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʦʚʽʜʥʠʢʘ 

3) ʚʝʣʠʯʠʥʘ, ʱʦ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ ʩʪʦʨʦʥʥʽʭ ʩʠʣ ʧʦ ʧʝʨʝʤʽʱʝʥʥʶ ʟʘʨʷʜʽʚ ʯʝʨʝʟ 

ʧʣʦʱʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʦʚʽʜʥʠʢʘ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ 

4) ʚʝʣʠʯʠʥʘ, ʱʦ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ ʩʪʦʨʦʥʥʽʭ ʝʣʝʢʪʨʦʨʦʟʜʽʣʴʥʠʭ ʩʠʣ ʧʦ 

ʧʝʨʝʤʽʱʝʥʥʶ ʦʜʠʥʠʯʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʟʘʨʷʜʫ ʚʩʝʨʝʜʠʥʽ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ ʤʽʞ ʡʦʛʦ 

ʧʦʣʶʩʘʤʠ 

5) ʚʝʣʠʯʠʥʘ, ʱʦ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʨʦʙʦʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʣ ʧʦ ʧʝʨʝʤʽʱʝʥʥʶ ʟʘʨʷʜʽʚ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ ʦʜʠʥʠʯʥʦʤʫ ʦʙôʻʤʽ ʧʨʦʚʽʜʥʠʢʘ 

 

 

ʈʦʙʦʪʘ ʚʠʭʦʜʫ ʝʣʝʢʪʨʦʥʘ ʟ ʤʝʪʘʣʫ ï ʮʝ: 

1) ʈʦʙʦʪʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʪʨʘʪʠʪʠ ʥʘ ʚʠʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʘ ʟʘ ʤʝʞʽ ʤʝʪʘʣʫ ʙʝʟ ʥʘʜʘʥʥʷ 

ʡʦʤʫ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ 

2) ʈʦʙʦʪʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʪʨʘʪʠʪʠ ʥʘ ʚʠʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʘ ʟʘ ʤʝʞʽ ʤʝʪʘʣʫ ʟ ʥʘʜʘʥʥʷʤ 

ʡʦʤʫ ʜʦʜʘʪʢʦʚʦʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ 

3) ʈʦʙʦʪʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʪʨʘʪʠʪʠ, ʱʦʙ ʧʝʨʝʚʝʩʪʠ ʝʣʝʢʪʨʦʥ ʟʽ ʟʚôʷʟʘʥʦʛʦ ʩʪʘʥʫ ʫ ʚʽʣʴʥʠʡ 

ʚ ʦʙôʻʤʽ ʤʝʪʘʣʫ 

4) ʈʦʙʦʪʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʪʨʘʪʠʪʠ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʥʘ ʚ ʦʙôʻʤʽ ʤʝʪʘʣʫ ʽ ʚʠʚʝʜʝʥʥʷ 

ʟʘ ʤʝʞʽ ʤʝʪʘʣʫ ʽʟ ʥʘʜʘʥʥʷʤ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ 
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5) ʈʦʙʦʪʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʘʪʨʘʪʠʪʠ ʥʘ ʧʝʨʝʚʝʜʝʥʥʷ ʝʣʝʢʪʨʦʥʘ ʟʽ ʟʚôʷʟʘʥʦʛʦ ʩʪʘʥʫ ʫ ʚʽʣʴʥʠʡ 

ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʦʙôʻʤʽ ʤʝʪʘʣʫ 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʫʣ ʪʘ ʟʘʢʦʥʽʚ ʪʝʨʤʦʝʣʝʢʪʨʦʥʥʦʾ ʝʤʽʩʽʾ: 

1) ʌʦʨʤʫʣʘ ʈʽʯʘʨʜʩʦʥʘ ʦʧʠʩʫʻ 

2) ɿʘʢʦʥ ɹʦʛʫʩʣʘʚʩʴʢʦʛʦ-ʃʝʥʛʤʶʨʘ ʦʧʠʩʫʻ 

3) () 3 2I U KU=  

4) exps

B
I A T

kT

-å õ
= æ ö

ç ÷
 

 

1) ʌʦʨʤʫʣʘ ʈʽʯʘʨʜʩʦʥʘ 

2) ɿʘʢʦʥ ɹʦʛʫʩʣʘʚʩʴʢʦʛʦ-ʃʝʥʛʤʶʨʘ 

3) ɿʘʣʝʞʥʽʩʪʴ ʩʪʨʫʤʫ ʥʘʩʠʯʝʥʥʷ ʪʝʨʤʦʝʣʝʢʪʨʦʥʥʦʾ ʝʤʽʩʽʾ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

4) ɿʘʣʝʞʥʽʩʪʴ ʩʪʨʫʤʫ ʚʘʢʫʫʤʥʦʛʦ ʜʽʦʜʘ ʚʽʜ ʥʘʧʨʫʛʠ ʤʽʞ ʘʥʦʜʦʤ ʽ ʢʘʪʦʜʦʤ 

 

 

ʅʘ ʩʭʝʤʘʪʠʯʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʚʘʢʫʫʤʥʦʛʦ ʜʽʦʜʘ ʪʘ ʪʨʽʦʜʘ ʚʢʘʞʽʪʴ: 

 

1) ʂʘʪʦʜ 

2) ɸʥʦʜ 

3) ʉʽʪʢʘ 

4) ʅʘʧʨʷʤ ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ ʧʽʩʣʷ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʧʨʫʛʠ ʜʦ ʜʽʦʜʘ 

5) ʅʘʧʨʷʤ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʧʽʩʣʷ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʧʨʫʛʠ ʜʦ ʜʽʦʜʘ 

 

1) 1; 2) 2; 3) 3; 4) ɺʽʜ ʘʥʦʜʘ ʜʦ ʢʘʪʦʜʘ; 5) ɺʽʜ ʢʘʪʦʜʘ ʜʦ ʘʥʦʜʘ. 

 

 

 

ʅʘ ʩʭʝʤʘʪʠʯʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʦʾ ʪʨʫʙʢʠ ʚʢʘʞʽʪʴ: 

 

1) ɸʥʦʜ 

2) ʂʘʪʦʜ 

3) ɽʢʨʘʥ 

4) ɺʽʜʭʠʣʷʶʯʽ ʚʝʨʪʠʢʘʣʴʥʽ ʧʣʘʩʪʠʥʠ 

5) ɺʽʜʭʠʣʷʶʯʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʣʘʩʪʠʥʠ 
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ʉʪʨʫʤ ʚ ʝʣʝʢʪʨʦʣʽʪʘʭ. ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ: 

1) ɽʣʝʢʪʨʦʣʽʪ 

2) ɽʣʝʢʪʨʦʣʽʟ 

3) ɽʣʝʢʪʨʦʣʽʪʠʯʥʘ ʜʠʩʦʮʽʘʮʽʷ 

4) ʂʘʪʽʦʥʠ. ɸʥʽʦʥʠ 

 

1) ʅʦʩʽʾ ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʦʣʽʪʘʭ. 

2) ʇʨʦʚʽʜʥʠʢ, ʫ ʷʢʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʭʽʤʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ. 

3) ʈʦʟʧʘʜʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦ ʥʝʡʪʨʘʣʴʥʠʭ ʤʦʣʝʢʫʣ ʥʘ ʽʦʥʠ. 

4) ʍʽʤʽʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ ʩʪʨʫʤʫ ʚ ʝʣʝʢʪʨʦʣʽʪʽ. ʈʦʟʢʣʘʜʘʥʥʷ ʝʣʝʢʪʨʦʣʽʪʘ 

ʥʘ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ. 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʢʦʥʽʚ ʝʣʝʢʪʨʦʣʽʟʫ: 

1) ʇʝʨʰʠʡ ʟʘʢʦʥ ʌʘʨʘʜʝʷ 

2) ɼʨʫʛʠʡ ʟʘʢʦʥ ʌʘʨʘʜʝʷ 

3) ʏʠʩʣʦ ʌʘʨʘʜʝʷ 

4) ʄʘʩʘ ʨʝʯʦʚʠʥʠ, ʱʦ ʜʦʨʽʚʥʶʻ ʭʽʤʽʯʥʦʤʫ ʝʢʚʽʚʘʣʝʥʪʫ 

 

1) ɺʽʜʥʦʰʝʥʥʷ ʤʦʣʷʨʥʦʾ ʤʘʩʠ ʜʦ ʚʘʣʝʥʪʥʦʩʪʽ ʽʦʥʘ 

2) ʄʘʩʘ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʣʝʢʪʨʦʜʽ, ʧʨʦʧʦʨʮʽʡʥʘ ʟʘʨʷʜʫ (ʢʽʣʴʢʦʩʪʽ 

ʝʣʝʢʪʨʠʢʠ), ʱʦ ʧʨʦʡʰʦʚ ʯʝʨʝʟ ʝʣʝʢʪʨʦʣʽʪ 

3) ʂʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʠʢʠ (ʟʘʨʷʜ), ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʜʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ 

ʨʝʯʦʚʠʥʠ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʣʝʢʪʨʦʜʽ 

4) ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʭʽʤʽʯʥʦʤʫ ʝʢʚʽʚʘʣʝʥʪʫ ʜʘʥʦʾ ʨʝʯʦʚʠʥʠ 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʛʘʟʘʭ 

1) ɯʦʥʽʟʘʮʽʷ 

2) ʈʝʢʦʤʙʽʥʘʮʽʷ 

3) ɯʦʥʽʟʘʪʦʨ 

4) ʋʜʘʨʥʘ ʽʦʥʽʟʘʮʽʷ 

 

1) ɺʠʨʠʚʘʥʥʷ ʝʣʝʢʪʨʦʥʘ ʟ ʥʝʡʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ 

2) ɿʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʽʦʥʽʚ ʫ ʛʘʟʽ 

3) ʇʨʦʮʝʩ ʚʟʘʻʤʥʦʾ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʧʨʦʪʠʣʝʞʥʦ ʟʘʨʷʜʞʝʥʠʭ ʽʦʥʽʚ 

4) ɺʠʙʠʚʘʥʥʷ ʦʜʥʦʛʦ ʯʠ ʙʽʣʴʰʝ ʝʣʝʢʪʨʦʥʽʚ ʟ ʥʝʡʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʽʪʢʥʝʥʥʷ 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʘʟʽʚ: 

1) ʇʦʪʝʥʮʽʘʣ ʽʦʥʽʟʘʮʽʾ 

2) ɽʥʝʨʛʽʷ ʽʦʥʽʟʘʮʽʾ 

3) ʃʘʚʠʥʥʠʡ ʧʨʦʮʝʩ 

4) ɻʘʟʦʚʠʡ ʨʦʟʨʷʜ 

 

1) ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʫ ʛʘʟʽ, ʚʥʘʩʣʽʜʦʢ ʫʜʘʨʥʦʾ ʽʦʥʽʟʘʮʽʾ 

2) ʈʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ, ʷʢʫ ʤʘʻ ʧʨʦʡʪʠ ʝʣʝʢʪʨʦʥ, ʱʦʙ ʥʘʙʫʪʠ ʝʥʝʨʛʽʾ ʜʦʩʪʘʪʥʴʦʾ ʜʣʷ 

ʚʠʨʠʚʘʥʥʷ ʟ ʘʪʦʤʘ 

3) ʇʨʦʪʽʢʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʫ ʛʘʟʽ 

4) ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʚʠʨʠʚʘʥʥʷ ʝʣʝʢʪʨʦʥʘ ʟ ʘʪʦʤʘ 
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ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʛʘʟʦʚʠʭ ʨʦʟʨʷʜʽʚ: 

1) ʉʘʤʦʩʪʽʡʥʠʡ 

2) ʅʝʩʘʤʦʩʪʽʡʥʠʡ 

3) ɯʩʢʨʦʚʠʡ 

4) ʊʣʽʶʯʠʡ (ʞʝʚʨʽʡʥʠʡ) 

 

1) ʈʦʟʨʷʜ ʧʨʠ ʥʠʟʴʢʦʤʫ ʪʠʩʢʫ ʛʘʟʫ ʪʘ ʤʘʣʠʭ ʩʪʨʫʤʘʭ 

2) ʉʪʨʫʤ ʫ ʛʘʟʽ, ʷʢʠʡ ʽʩʥʫʻ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʽʦʥʽʟʘʪʦʨʘ 

3) ʈʦʟʨʷʜ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʾ ʧʦʨʦʛʦʚʦʾ ʨʽʟʥʠʮʽ 

ʧʦʪʝʥʮʽʘʣʽʚ 

4) ʉʪʨʫʤ ʫ ʛʘʟʽ, ʷʢʠʡ ʽʩʥʫʻ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ 

 

 

 

ɼʦʩʣʽʜ ʊʦʣʤʝʥʘ ʽ ʉʪʶʘʨʪʘ ʜʦʚʽʚ, ʱʦ 

1) ʅʦʩʽʷʤʠ ʩʪʨʫʤʫ ʚ ʤʝʪʘʣʽ ʻ ʝʣʝʢʪʨʦʥʠ 

2) ʇʨʠʯʠʥʦʶ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʻ ʟʽʪʢʥʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʟ ʘʪʦʤʘʤʠ 

3) ɽʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʤʝʪʘʣʽʚ ʣʽʥʽʡʥʦ ʟʨʦʩʪʘʻ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

4) ɽʣʝʢʪʨʦʥʠ ʫ ʤʝʪʘʣʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʽʜʝʘʣʴʥʠʡ ʛʘʟ 

 

 

 

ʇʽʩʣʷ ʥʘʢʣʘʜʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʨʫʭ ʝʣʝʢʪʨʦʥʽʚ ʫ ʤʝʪʘʣʽ ʻ 

1) ʊʝʧʣʦʚʠʤ, ʭʘʦʪʠʯʥʠʤ 

2) ʇʨʷʤʦʣʽʥʽʡʥʠʤ 

3) ʂʦʣʦʚʠʤ 

4) ʉʫʤʦʶ ʭʘʦʪʠʯʥʦʛʦ ʪʘ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʨʫʭʽʚ (ʜʨʝʡʬ) 

5) ɺʽʜʩʫʪʥʽʡ 

 

 

 

ɿʘʢʦʥ ɺʽʜʝʤʘʥʘ-ʌʨʘʥʮʘ: 

1) ɺʽʜʥʦʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʝʪʘʣʽʚ ʜʦ ʧʠʪʦʤʦʾ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ 

ʟʨʦʩʪʘʻ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

2) ʄʝʪʘʣʠ, ʷʢʽ ʤʘʶʪʴ ʚʠʱʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʤʘʶʪʴ ʚʠʱʫ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ 

3) ʄʝʪʘʣʠ, ʷʢʽ ʤʘʶʪʴ ʚʠʱʫ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ, ʤʘʶʪʴ ʚʠʱʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

4) ɽʣʝʢʪʨʦʥʠ ʧʨʦʚʽʜʥʦʩʪʽ ʫ ʤʝʪʘʣʽ ʧʝʨʝʥʦʩʷʪʴ ʥʝ ʪʽʣʴʢʠ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʘʣʝ ʡ ʪʝʧʣʦ 

5) ʄʘʡʞʝ ʚʩʝ ʪʝʧʣʦ ʫ ʤʝʪʘʣʘʭ ʧʝʨʝʥʦʩʷʪʴ ʝʣʝʢʪʨʦʥʠ, ʘ ʢʨʠʩʪʘʣʽʯʥʘ ʛʨʘʪʢʘ ʣʠʰʝ ʥʝʟʥʘʯʥʫ 

ʡʦʛʦ ʯʘʩʪʠʥʫ 

 

 

 

ʆʩʥʦʚʥʽ ʬʦʨʤʫʣʠ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʡ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʤʝʪʘʣʽʚ: 

1) ɿʘʢʦʥ ʆʤʘ ʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽʡ ʬʦʨʤʽ 

2) ʇʠʪʦʤʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʤʝʪʘʣʽʚ 

3) ɿʘʢʦʥ ɼʞʦʫʣʷ-ʃʻʥʮʘ ʚ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ 

4) ɿʘʢʦʥ ɺʽʜʝʤʘʥʘ-ʌʨʘʥʮʘ 
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; 2) ; 3) ; 4) . 

 

 

 

ʍʪʦ ʽʟ ʬʽʟʠʢʽʚ ʚʠʷʚʠʚ ʷʚʠʱʝ ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ? 

1) ʄʽʣʽʢʝʥ 

2) ʂʘʤʝʨʣʽʥʛ-ʆʥʥʝʩ 

3) ʊʦʤʩʦʥ 

4) ʃʦʨʝʥʮ 

5) ʍʦʣʣ 

 

 

 

ʅʦʩʽʷʤʠ ʩʪʨʫʤʫ ʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʫ ʻ: 

1) ɼʽʨʢʠ 

2) ɽʣʝʢʪʨʦʥʠ 

3) ɸʥʽʦʥʠ ʪʘ ʢʘʪʽʦʥʠ 

4) ɽʣʝʢʪʨʦʥʥʽ ʧʘʨʠ 

5) ɽʣʝʢʪʨʦʥʠ ʪʘ ʜʽʨʢʠ 

 

 

 

ʈʦʟʪʘʰʫʡʪʝ ʤʘʪʝʨʽʘʣʠ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʰʠʨʠʥʠ ʟʘʙʦʨʦʥʝʥʦʾ ʟʦʥʠ (ʱʽʣʠʥʠ ʤʽʞ 

ʚʘʣʝʥʪʥʦʶ ʟʦʥʦʶ ʽ ʟʦʥʦʶ ʧʨʦʚʽʜʥʦʩʪʽ): 

1) ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ  

2) ʜʽʝʣʝʢʪʨʠʢʠ 

3) ʤʝʪʘʣʠ 

 

 

 

ɺʣʘʩʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʧʨʦʜʦʚʞʝʥʥʷ) - 

1) ʚʣʘʩʪʠʚʘ ʚʩʽʤ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘʤ 

2) ʟʨʦʩʪʘʻ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

3) ʟʨʦʩʪʘʻ ʣʽʥʽʡʥʦ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

4) ʤʝʥʰʘʻ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

5) ʟʫʤʦʚʣʝʥʘ ʝʣʝʢʪʨʦʥʘʤʠ ʽ ʜʽʨʢʘʤʠ 

 

 

 

ʇʠʪʦʤʠʡ ʦʧʽʨ ʤʝʪʘʣʽʚ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʧʨʦʜʦʚʞʝʥʥʷ) - 

1) ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ 

2) ʟʨʦʩʪʘʻ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

3) ʟʨʦʩʪʘʻ ʣʽʥʽʡʥʦ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

4) ʤʝʥʰʘʻ ʣʽʥʽʡʥʦ ʽʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ 

5) ʟʫʤʦʚʣʝʥʠʡ ʟʽʪʢʥʝʥʥʷʤʠ ʝʣʝʢʪʨʦʥʽʚ ʟ ʘʪʦʤʘʤʠ ʛʨʘʪʢʠ 

 

 

ʗʚʠʱʝ ʥʘʜʧʨʦʚʽʜʥʦʩʪʽ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʬʦʨʤʫʣʶʚʘʥʥʷ) - 

1) ʟʥʠʢʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʧʨʠ ʧʝʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

2) ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʘʢʦʥʘʤʠ ʢʣʘʩʠʯʥʦʾ ʬʽʟʠʢʠ 
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3) ʥʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʟʘʢʦʥʘʤʠ ʢʣʘʩʠʯʥʦʾ ʬʽʟʠʢʠ 

4) ʟʤʝʥʰʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʥʘ ʢʽʣʴʢʘ ʧʦʨʷʜʢʽʚ ʧʨʠ ʧʝʚʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

5) ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

6) ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

 

 

ɺʟʘʻʤʦʜʽʷ ʥʘʜʧʨʦʚʽʜʥʠʢʘ ʟ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʬʦʨʤʫʣʶʚʘʥʥʷ) - 

1) ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʥʝ ʧʨʦʥʠʢʘʻ ʫ ʥʘʜʧʨʦʚʽʜʥʠʢ 

2) ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʧʨʦʥʠʢʘʻ ʫ ʥʘʜʧʨʦʚʽʜʥʠʢ 

3) ʩʠʣʴʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʥʘʜʧʨʦʚʽʜʥʽʩʪʴ 

4) ʩʠʣʴʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʨʫʡʥʫʻ ʥʘʜʧʨʦʚʽʜʥʽʩʪʴ 

5) ʥʘʜʧʨʦʚʽʜʥʠʢ ʚʠʩʠʪʴ (ʣʝʚʽʪʫʻ) ʫ ʩʠʣʴʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ 

 

 

p-n-ʧʝʨʝʭʽʜ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʧʨʦʜʦʚʞʝʥʥʷ) - 

1) ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʜʽʦʜʘʭ 

2) ʤʘʻ ʣʽʥʽʡʥʫ ʚʦʣʴʪ-ʘʤʧʝʨʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

3) ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʪʨʘʥʟʠʩʪʦʨʘʭ 

4) ʧʨʦʚʦʜʠʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʣʠʰʝ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ 

5) ʫʪʚʦʨʶʶʪʴ ʩʢʣʝʶʚʘʥʥʷʤ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ p- ʪʘ n-ʪʠʧʽʚ 

 

 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʨʽʟʥʠʮʽ ʧʦʪʝʥʮʽʘʣʽʚ ʜʚʦʭ ʤʝʪʘʣʽʚ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ 

ʚʘʨʽʘʥʪʠ): 

1) ʨʽʟʥʽ ʭʽʤʽʯʥʽ ʧʦʪʝʥʮʽʘʣʠ ʝʣʝʢʪʨʦʥʽʚ ʫ ʤʝʪʘʣʘʭ 

2) ʨʽʟʥʽ ʨʦʙʦʪʠ ʚʠʭʦʜʫ ʝʣʝʢʪʨʦʥʽʚ 

3) ʨʽʟʥʽ ʜʦʚʞʠʥʠ ʤʝʪʘʣʝʚʠʭ ʧʨʦʚʽʜʥʠʢʽʚ 

4) ʨʽʟʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʢʪʨʦʥʽʚ ʧʨʦʚʽʜʥʦʩʪʽ 

5) ʨʽʟʥʽ ʧʣʦʱʽ ʥʘ ʢʦʥʪʘʢʪʘʭ ʤʝʪʘʣʽʚ 

 

 

ɿʘʢʦʥʠ ʢʦʥʪʘʢʪʥʠʭ ʷʚʠʱ (ʚʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ): 

1) ʇʝʨʰʠʡ ʟʘʢʦʥ ɺʦʣʴʪʘ 

2) ɼʨʫʛʠʡ ʟʘʢʦʥ ɺʦʣʴʪʘ 

3) ɽʬʝʢʪ ɿʝʻʙʝʢʘ 

4) ɽʬʝʢʪ ʇʝʣʴʪʴʻ 

5) ɽʬʝʢʪ ʊʦʤʩʦʥʘ 

 

1) ʋ ʥʝʦʜʥʦʨʽʜʥʦ ʥʘʛʨʽʪʦʤʫ ʧʨʦʚʽʜʥʠʢʫ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʪʨʫʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʯʠ 

ʧʦʛʣʠʥʘʥʥʷ ʪʝʧʣʘ ʜʦʜʘʪʢʦʚʦ ʜʦ ʪʝʧʣʘ ɼʞʦʫʣʷ-ʃʻʥʮʘ 

2) ɺ ʢʦʥʪʘʢʪʽ, ʯʝʨʝʟ ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʥʘʧʨʷʤʢʫ 

ʚʠʜʽʣʷʻʪʴʩʷ, ʘʙʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʪʝʧʣʦ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʪʘʢʪ ʥʘʛʨʽʚʘʻʪʴʩʷ, ʘʙʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ 

3) ɺʠʥʠʢʥʝʥʥʷ ʪʝʨʤʦ-ɽʈʉ ʫ ʢʦʣʽ ʟ ʜʚʦʤʘ ʢʦʥʪʘʢʪʘʤʠ ʨʽʟʥʠʭ ʤʝʪʘʣʽʚ, ʷʢʱʦ ʢʦʥʪʘʢʪʠ ʤʘʶʪʴ 

ʨʽʟʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

4) ʈʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʚʽʣʴʥʠʤʠ ʢʽʥʮʷʤʠ ʢʦʣʘ ʟ ʢʦʥʪʘʢʪʦʤ ʨʽʟʥʠʭ ʧʨʦʚʽʜʥʠʢʽʚ 

ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʾʭʥʴʦʾ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ 

5) ʈʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʚʽʣʴʥʠʤʠ ʢʽʥʮʷʤʠ ʢʦʣʘ ʟ ʙʘʛʘʪʴʤʘ ʢʦʥʪʘʢʪʘʤʠ ʨʽʟʥʠʭ 

ʧʨʦʚʽʜʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʢʨʘʡʥʽʤʠ 

ʧʨʦʚʽʜʥʠʢʘʤʠ 
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ʈʽʚʥʷʥʥʷ ʜʣʷ ʢʦʥʪʘʢʪʥʠʭ ʷʚʠʱ (ʚʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ): 

1) ɿʦʚʥʽʰʥʷ ʢʦʥʪʘʢʪʥʘ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ 

2) ɺʥʫʪʨʽʰʥʷ ʢʦʥʪʘʢʪʥʘ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ 

3) ʊʝʨʤʦ-ɽʈʉ 

4) ʊʝʧʣʦʪʘ ʇʝʣʴʪʴʻ 

5) ʊʝʧʣʦʪʘ ʊʦʤʩʦʥʘ 

 

1) ; 2) ; 3) ; 

4) ; 5) . 

 

 

ɼʚʘ ʧʘʨʘʣʝʣʴʥʽ ʧʨʦʚʽʜʥʠʢʠ ʟʽ ʩʪʨʫʤʦʤ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ʧʨʠʪʷʛʫʶʪʴʩʷ, ʷʢʱʦ ʥʘʧʨʷʤʢʠ ʩʪʨʫʤʽʚ ʫ ʥʠʭ ʦʜʥʘʢʦʚʽ 

2) ʧʨʠʪʷʛʫʶʪʴʩʷ, ʷʢʱʦ ʥʘʧʨʷʤʢʠ ʩʪʨʫʤʽʚ ʫ ʥʠʭ ʧʨʦʪʠʣʝʞʥʽ 

3) ʚʽʜʰʪʦʚʭʫʶʪʴʩʷ, ʷʢʱʦ ʥʘʧʨʷʤʢʠ ʩʪʨʫʤʽʚ ʫ ʥʠʭ ʦʜʥʘʢʦʚʽ 

4) ʚʽʜʰʪʦʚʭʫʶʪʴʩʷ, ʷʢʱʦ ʥʘʧʨʷʤʢʠ ʩʪʨʫʤʽʚ ʫ ʥʠʭ ʧʨʦʪʠʣʝʞʥʽ 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʛʥʽʪʥʠʭ ʚʝʣʠʯʠʥ ʚ ʩʠʩʪʝʤʽ ʉɯ: 

1) ʄʘʛʥʽʪʥʘ ʽʥʜʫʢʮʽʷ 

2) ʅʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

3) ʄʘʛʥʽʪʥʠʡ ʧʦʪʽʢ 

4) ɯʥʜʫʢʪʠʚʥʽʩʪʴ 

 

1) ʛʝʥʨʽ (ɻʥ); 2) ʚʝʙʝʨ (ɺʙ); 3) ʪʝʩʣʘ (ʊʣ); 4) ʘʤʧʝʨ/ʤ (ɸ/ʤ) 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʦʨʤʫʣ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʤʘʛʥʽʪʥʽ ʷʚʠʱʘ: 

1) ʉʠʣʘ ɸʤʧʝʨʘ 

2) ɿʘʢʦʥ ɹʽʦ-ʉʘʚʘʨʘ-ʃʘʧʣʘʩʘ 

3) ʅʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʚʽʜʜʘʣʽ r ʚʽʜ ʣʽʥʽʡʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ 

4) ʅʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ ʮʝʥʪʨʽ ʢʦʣʦʚʦʛʦ ʧʨʦʚʽʜʥʠʢʘ 

5) ʉʠʣʘ ʤʘʛʥʽʪʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʤʫ 

 

1) ; 2) ; 3)  

4) ; 5)  

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʫʣ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʤʘʛʥʽʪʥʽ ʷʚʠʱʘ: 

1) ʈʦʙʦʪʘ ʟ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʦʚʽʜʥʠʢʘ ʟʽ ʩʪʨʫʤʦʤ ʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ 

2) ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʨʫʭʦʤʦʛʦ ʟʘʨʷʜʫ 

3) ʉʠʣʘ ʃʦʨʝʥʮʘ 

4) ʄʘʛʥʽʪʥʠʡ ʧʦʪʽʢ 
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5) ʊʝʦʨʝʤʘ ʧʨʦ ʮʠʨʢʫʣʷʮʽʶ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

 

1) ; 2) ; 3) ; 

4) ; 5) . 

 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʚʘʨʽʘʥʪʠ ʪʚʝʨʜʞʝʥʴ) 

1) ʤʘʛʥʽʪʥʽ ʟʘʨʷʜʠ ʥʝ ʽʩʥʫʶʪʴ 

2) ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʩʪʚʦʨʶʻʪʴʩʷ ʤʘʛʥʽʪʥʠʤʠ ʟʘʨʷʜʘʤʠ 

3) ʩʠʣʦʚʽ ʣʽʥʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʘʚʞʜʠ ʟʘʤʢʥʝʥʽ 

4) ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʤʘʻ ʚʠʭʨʦʚʠʡ ʭʘʨʘʢʪʝʨ 

5) ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʜʽʻ ʥʘ ʥʝʨʫʭʦʤʽ ʝʣʝʢʪʨʠʯʥʽ ʟʘʨʷʜʠ 

6) ʤʘʛʥʽʪʥʽ ʟʘʨʷʜʠ ʽʩʥʫʶʪʴ 

 

 

$ZZ00661,3,2,2,0,1 

ɺʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ 

1) ʽʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʮʝʥʪʨʽ ʢʦʣʦʚʦʛʦ ʩʪʨʫʤʫ ʽ ʩʦʣʝʥʦʾʜʘ ʦʜʥʘʢʦʚʽ, ʷʢʱʦ ʚ ʥʠʭ 

ʪʝʯʫʪʴ ʦʜʥʘʢʦʚʽ ʩʪʨʫʤʠ 

2) ʩʦʣʝʥʦʾʜ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʯʘʩʪʠʥʫ ʪʦʨʦʾʜʘ ʚʝʣʠʢʦʛʦ ʨʘʜʽʫʩʘ 

3) ʽʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʦʜʥʘʢʦʚʘ ʚ ʫʩʽʭ ʪʦʯʢʘʭ ʚʩʝʨʝʜʠʥʽ ʪʦʨʦʾʜʘ 

4) ʽʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʦʜʥʘʢʦʚʘ ʚ ʫʩʽʭ ʪʦʯʢʘʭ ʚʩʝʨʝʜʠʥʽ ʩʦʣʝʥʦʾʜʘ 

 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘʢʠʭ ʬʦʨʤʫʣ ʜʣʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ: 

1) ; 2) ; 3) ; 4)  

 

1) ʊʝʦʨʝʤʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ-ɻʘʫʩʩʘ ʜʣʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽʡ 

ʬʦʨʤʽ 

2) ʊʝʦʨʝʤʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ-ɻʘʫʩʩʘ ʜʣʷ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽʡ ʬʦʨʤʽ 

3) ʊʝʦʨʝʤʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ-ɻʘʫʩʩʘ ʜʣʷ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ ʬʦʨʤʽ 

4) ʊʝʦʨʝʤʘ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ-ɻʘʫʩʩʘ ʜʣʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ 

ʬʦʨʤʽ 

 

 

 

ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢ ʟ ʚʣʘʩʥʦʶ ʝʣʝʢʪʨʦʥʥʦʶ ʪʘ ʜʽʨʢʦʚʦʶ ʧʨʦʚʽʜʥʽʩʪʶ. 

ɺʢʘʟʘʥʦ ʥʘʧʨʷʤ ʩʪʨʫʤʫ I ʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʫ ʪʘ ʚʝʢʪʦʨʘ ʽʥʜʫʢʮʽʾʾ B ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ɼʣʷ 

ʪʘʢʦʾ ʛʝʦʤʝʪʨʽʾ ʝʬʝʢʪʫ ʍʦʣʣʘ ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʠʡ ʚʘʨʽʘʥʪ ʪʚʝʨʜʞʝʥʥʷ: 
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1) ʜʽʨʢʠ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʛʦʨʫ, ʘ ʝʣʝʢʪʨʦʥʠ ʚʥʠʟ 

2) ʜʽʨʢʠ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʥʠʟ, ʘ ʝʣʝʢʪʨʦʥʠ ʚʛʦʨʫ 

3) ʜʽʨʢʠ ʪʘ ʝʣʝʢʪʨʦʥʠ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʥʠʟ 

4) ʜʽʨʢʠ ʪʘ ʝʣʝʢʪʨʦʥʠ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʛʦʨʫ 

 

 

ɺʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʜʣʷ ʝʬʝʢʪʫ ʍʦʣʣʘ: 

1) ʉʠʣʘ ʃʦʨʝʥʪʮʘ ʚʽʜʭʠʣʷʻ ʧʦʪʽʢ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ, ʫʪʚʦʨʶʶʯʠ ʧʦʧʝʨʝʯʥʫ ʨʽʟʥʠʮʶ 

ʧʦʪʝʥʮʽʘʣʽʚ 

2) ʇʦʧʝʨʝʯʥʘ ʨʽʟʥʠʮʷ ʧʦʪʝʮʽʘʣʽʚ ʧʨʦʧʦʨʮʽʡʥʘ ʢʚʘʜʨʘʪʫ ʩʠʣʠ ʩʪʨʫʤʫ 

3) ʇʦʩʪʽʡʥʘ ʍʦʣʣʘ - ʮʝ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʤʽʞ ʧʦʧʝʨʝʯʥʦʶ ʨʽʟʥʠʮʝʶ ʧʦʪʝʥʮʽʘʣʽʚ 

ʪʘ ʽʥʜʫʢʮʽʻʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʛʫʩʪʠʥʦʶ ʩʪʨʫʤʫ 

4) ɽʬʝʢʪ ʍʦʣʣʘ ʤʦʞʣʠʚʠʡ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ ʩʪʨʫʤʫ ʫ ʧʨʦʚʽʜʥʠʢʫ ʯʠ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʫ 

5) ʅʘʡʙʽʣʴʰʘ ʧʦʧʝʨʝʯʥʘ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʚʠʥʠʢʘʻ ʟʘ ʫʤʦʚʠ, ʢʦʣʠ ʥʘʧʨʷʤ ʩʪʨʫʤʫ ʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʧʽʚʧʘʜʘʶʪʴ 

 

 

ɺʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʜʣʷ ʝʬʝʢʪʫ ʍʦʣʣʘ: 

1) ʇʦʧʝʨʝʯʥʘ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʘʢʩʠʤʘʣʴʥʘ, ʷʢʱʦ ʥʘʧʨʷʤ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʻ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤ ʜʦ ʥʘʧʨʷʤʢʫ ʩʪʨʫʤʫ 

2) ʇʦʩʪʽʡʥʘ ʍʦʣʣʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʦʩʽʾʚ ʩʪʨʫʤʫ 

3) ʇʦʩʪʽʡʥʘ ʍʦʣʣʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʦʩʽʾʚ ʩʪʨʫʤʫ 

4) ʇʦʧʝʨʝʯʥʘ ʨʽʟʥʠʮʷ ʧʦʪʝʮʽʘʣʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʟʨʘʟʢʘ 

5) ʇʦʧʝʨʝʯʥʘ ʨʽʟʥʠʮʷ ʧʦʪʝʮʽʘʣʽʚ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʽʚ ʟʨʘʟʢʘ 

 

 

ʄʘʛʥʽʪʥʝ ʧʦʣʝ ʚ ʩʝʨʝʜʦʚʠʱʽ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ɺʩʽ ʤʘʛʥʝʪʠʢʠ ʻ ʜʞʝʨʝʣʘʤʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʥʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

2) ʄʘʛʥʝʪʠʢʠ ï ʨʝʯʦʚʠʥʠ, ʷʢʽ ʟʜʘʪʥʽ ʥʘʤʘʛʥʽʯʫʚʘʪʠʩʷ 

3) ʇʨʠʯʠʥʘ ʥʘʤʘʛʥʽʯʝʥʥʷ ï ʥʘʷʚʥʽʩʪʴ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʤʽʚ ʫ ʨʝʯʦʚʠʥʽ 

4) ɯʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟʘʚʞʜʠ ʙʽʣʴʰʘ ʚʽʜ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ 

ʚʘʢʫʫʤʽ 

5) ʅʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʫ ʚʘʢʫʫʤʽ ʟʘʚʞʜʠ ʦʜʥʘʢʦʚʘ 

 

 

ʄʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ï ʮʝ: 

1) ɺʽʜʥʦʰʝʥʥʷ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ J ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʥʘʧʨʫʞʝʥʦʩʪʽ ʅ ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ 

2) ɺʽʜʥʦʰʝʥʥʷ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ J ʩʝʨʝʜʦʚʠʱʘ ʜʦ ʽʥʜʫʢʮʽʾ B ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ 

3) ɺʽʜʥʦʰʝʥʥʷ ʽʥʜʫʢʮʽʾ B ʜʦ ʥʘʧʨʫʞʝʥʦʩʪʽ ʅ ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ 

4) ɺʽʜʥʦʰʝʥʥʷ ʽʥʜʫʢʮʽʾ B ʜʦ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ J ʩʝʨʝʜʦʚʠʱʘ 

5) ɺʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ ʅ ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ ʜʦ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ J ʩʝʨʝʜʦʚʠʱʘ 

 

 

ɺʽʜʥʦʩʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ï ʮʝ: 

1) ɺʽʜʥʦʰʝʥʥʷ ʽʥʜʫʢʮʽʾ B ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ ʥʘʧʨʫʞʝʥʦʩʪʽ H ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ 

2) ɺʽʜʥʦʰʝʥʥʷ ʽʥʜʫʢʮʽʾ B ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ ʽʥʜʫʢʮʽʾ B ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ 

ʚʘʢʫʫʤʽ 

3) ɺʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ H ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ ʥʘʧʨʫʞʝʥʦʩʪʽ H 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ 
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4) ɺʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʞʝʥʦʩʪʽ H ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ ʽʥʜʫʢʮʽʾ B ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ 

5) ɺʽʜʥʦʰʝʥʥʷ ʽʥʜʫʢʮʽʾ B ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ ʚʘʢʫʫʤʽ ʜʦ ʽʥʜʫʢʮʽʾ B ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʫ 

ʩʝʨʝʜʦʚʠʱʽ 

 

 

ɺʝʢʪʦʨʠ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʚ ʤʘʛʥʝʪʠʢʘʭ (ʚʠʙʝʨʽʪʴ 

ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ɿʘʚʞʜʠ ʢʦʣʽʥʝʘʨʥʽ (ʧʘʨʘʣʝʣʴʥʽ) 

2) ʂʦʣʽʥʝʘʨʥʽ (ʧʘʨʘʣʝʣʴʥʽ) ʣʠʰʝ ʚ ʽʟʦʪʨʦʧʥʠʭ ʤʘʛʥʝʪʠʢʘʭ 

3) ʅʝʧʘʨʘʣʝʣʴʥʽ (ʥʝʢʦʣʽʥʝʘʨʥʽ) ʣʠʰʝ ʚ ʘʥʽʟʦʪʨʦʧʥʠʭ ʤʘʛʥʝʪʠʢʘʭ 

4) ɿʘʚʞʜʠ ʥʝʢʦʣʽʥʝʘʨʥʽ (ʥʝʧʘʨʘʣʝʣʴʥʽ) 

5) ɸʥʪʠʧʘʨʘʣʝʣʴʥʽ 

 

 

 

ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʤʝʞʽ ʜʚʦʭ ʤʘʛʥʝʪʠʢʽʚ: 

1) ʅʦʨʤʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʥʘʧʨʫʞʝʥʦʩʪʽ H ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

2) ʊʘʥʛʝʥʮʽʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʥʘʧʨʫʞʝʥʦʩʪʽ H ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

3) ʅʦʨʤʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʽʥʜʫʢʮʽʾ B ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

4) ʊʘʛʥʝʥʮʽʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʽʥʜʫʢʮʽʾ B ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

 

1) ʅʝ ʟʤʽʥʶʻʪʴʩʷ; 2) ɿʤʽʥʶʻʪʴʩʷ 

 

 

 

ʗʢʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʝʨʝʣʽʯʝʥʠʭ ʤʘʛʥʝʪʠʢʽʚ? (ɺʩʪʘʥʦʚʽʪʴ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ) 

1) ɼʽʘʤʘʛʥʝʪʠʢʠ 

2) ʇʘʨʘʤʘʛʥʝʪʠʢʠ 

3) ʌʝʨʦʤʘʛʥʝʪʠʢʠ 

4) ʌʝʨʠʪʠ 

 

1) ʄʘʛʥʽʪʥʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʠ. ʄʘʶʪʴ ʚʝʣʠʢʠʡ ʧʠʪʦʤʠʡ ʦʧʽʨ ʪʘ ʚʝʣʠʢʫ ʚʽʜʥʦʩʥʫ ʤʘʛʥʽʪʥʫ 

ʧʨʦʥʠʢʣʠʚʽʩʪʴ 

2) ɺʽʜʥʦʩʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʣʠʚʽʩʪʴ ʙʽʣʴʰʘ ʟʘ ʦʜʠʥʠʮʶ. ɺʪʷʛʫʶʪʴʩʷ ʚ ʤʘʛʥʽʪʥʝ ʧʦʣʝ 

3) ʄʘʶʪʴ ʚʣʘʩʥʫ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ. ɺʽʜʥʦʩʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʣʠʚʽʩʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʘ ʟʘ 

ʦʜʠʥʠʮʶ. ʄʘʛʥʽʪʥʠʡ ʛʽʩʪʝʨʝʟʠʩ 

4) ɺʽʜʥʦʩʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʣʠʚʽʩʪʴ ʤʝʥʰʘ ʚʽʜ ʦʜʠʥʠʮʽ. ɺʠʰʪʦʚʭʫʶʪʴʩʷ ʟ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

 

 

ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʪʣʶ ʛʽʩʪʝʨʝʟʠʩʫ ï ʟʘʣʝʞʥʽʩʪʴ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ B ʚ 

ʬʝʨʦʤʘʛʥʝʪʠʢʫ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ H ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ. ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʦʯʦʢ 

ʥʘ ʛʨʘʬʽʢʫ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʝʨʦʤʘʛʥʝʪʠʢʘ: 
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1) ʪʦʯʢʠ 1,4;  

2) ʪʦʯʢʠ 2,5; 

3) ʪʦʯʢʠ 3,6; 

 

1) ʟʘʣʠʰʢʦʚʘ ʽʥʜʫʢʮʽʷ; 2) ʽʥʜʫʢʮʽʷ ʥʘʩʠʯʝʥʥʷ; 3) ʢʦʝʨʮʠʪʠʚʥʘ ʩʠʣʘ 

 

 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʫʣ ʪʘ ʷʚʠʱ ʜʣʷ ʤʘʛʥʝʪʠʢʽʚ: 

1) ɻʽʨʦʤʘʛʥʽʪʥʝ ʚʽʜʥʦʰʝʥʥʷ 

2) ʂʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʧʨʝʮʝʩʽʾ ʦʨʙʽʪʠ ʝʣʝʢʪʨʦʥʘ (ʃʘʨʤʦʨʦʚʘ ʯʘʩʪʦʪʘ) 

3) ʄʘʛʥʽʪʦʤʝʭʘʥʽʯʥʠʡ ʝʬʝʢʪ (ʜʦʩʣʽʜ ɸʡʰʪʘʡʥʘ ʽ ʜʝ ɻʘʘʟʘ) 

4) ʄʝʭʘʥʦʤʘʛʥʽʪʥʠʡ ʝʬʝʢʪ (ʜʦʩʣʽʜ ɹʘʨʥʝʪʪʘ) 

 

1) ɺʠʥʠʢʥʝʥʥʷ ʥʘʤʘʛʥʽʯʝʥʥʷ ʧʽʜ ʯʘʩ ʰʚʠʜʢʦʛʦ ʦʙʝʨʪʘʥʥʷ ʟʘʣʽʟʥʦʛʦ ʮʠʣʽʥʜʨʘ; 

2) 
2

e
B

m
W= ; 3) 

2

e

m
G= ; 

4) ʇʦʚʝʨʪʘʥʥʷ ʟʘʣʽʟʥʦʛʦ ʮʠʣʽʥʜʨʘ ʧʽʜ ʯʘʩ ʡʦʛʦ ʥʘʤʘʛʥʽʯʝʥʥʷ ʚʩʝʨʝʜʠʥʽ ʩʦʣʝʥʦʾʜʘ 

 

 

ʇʨʠʨʦʜʘ ʬʝʨʦʤʘʛʥʝʪʠʟʤʫ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʣʷ ʬʝʨʦʤʘʛʥʝʪʠʢ ʤʘʻ ʩʧʦʥʪʘʥʥʝ ʥʘʤʘʛʥʽʯʝʥʥʷ 

2) ʚʠʱʝ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʂʶʨʽ ʬʝʨʦʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ ʟʥʠʢʘʶʪʴ 

3) ʬʝʨʦʤʘʛʥʝʪʠʢ ʨʦʟʙʠʪʠʡ ʥʘ ʤʘʣʽ ʦʙ'ʻʤʠ - ʜʦʤʝʥʠ, ʷʢʽ ʩʠʣʴʥʦ ʥʘʤʘʛʥʽʯʝʥʽ 

4) ʚ ʩʠʣʴʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʤʘʛʥʽʪʥʽ ʤʦʤʝʥʪʠ ʚʩʽʭ ʜʦʤʝʥʽʚ ʧʘʨʘʣʝʣʴʥʽ 

5) ʜʦʤʝʥʠ ʥʝ ʟʤʽʥʶʶʪʴ ʥʘʧʨʷʤʢʫ ʩʚʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʤʦʤʝʥʪʫ ʚ ʥʘʤʘʛʥʽʯʫʶʯʦʤʫ ʧʦʣʽ 

6) ʚʽʜʥʦʩʥʘ ʤʘʛʥʽʪʥʘ ʧʨʦʥʠʢʣʠʚʽʩʪʴ ʬʝʨʦʤʘʛʥʝʪʠʢʽʚ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʫʣ ʜʣʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ: 

1) ɽʈʉ ʽʥʜʫʢʮʽʾ 

2) ɽʈʉ ʩʘʤʦʽʥʜʫʢʮʽʾ 

3) ɽʥʝʨʛʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʦʩʪʽ 

4) ɻʫʩʪʠʥʘ ʝʥʝʨʛʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

 

1) ; 2) ; 3) ; 4) . 
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ʇʨʘʚʠʣʦ ʃʻʥʮʘ ʽ ʡʦʛʦ ʥʘʩʣʽʜʢʠ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ʽʥʜʫʢʮʽʡʥʠʡ ʩʪʨʫʤ ʟʘʚʞʜʠ ʤʘʻ ʪʘʢʠʡ ʥʘʧʨʷʤ, ʱʦ ʚʽʥ ʦʩʣʘʙʣʶʻ ʧʨʠʯʠʥʠ, ʱʦ ʡʦʛʦ 

ʩʪʚʦʨʶʶʪʴ; 

2) ʫ ʤʘʩʠʚʥʠʭ ʧʨʦʚʽʜʥʠʢʘʭ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʟʤʽʥʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, ʚʠʥʠʢʘʶʪʴ 

ʽʥʜʫʢʮʽʡʥʽ ʩʪʨʫʤʠ (ʩʪʨʫʤʠ ʌʫʢʦ); 

3) ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʩʪʨʫʤʠ ʧʨʦʪʽʢʘʶʪʴ ʧʦ ʧʦʚʝʨʭʥʽ ʧʨʦʚʽʜʥʠʢʘ; 

4) ʚʠʩʦʢʦʯʘʩʪʦʪʥʽ ʩʪʨʫʤʠ ʧʨʦʪʽʢʘʶʪʴ ʫ ʛʣʠʙʠʥʽ ʧʨʦʚʽʜʥʠʢʘ; 

5) ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʘʛʨʽʚʘʥʥʷ ʽʥʜʫʢʮʽʡʥʠʤʠ ʩʪʨʫʤʘʤʠ ʧʨʦʚʽʜʥʠʢʠ ʤʘʶʪʴ ʙʫʪʠ ʩʫʮʽʣʴʥʠʤʠ; 

6) ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʘʛʨʽʚʘʥʥʷ ʽʥʜʫʢʮʽʡʥʠʤʠ ʩʪʨʫʤʘʤʠ ʦʩʝʨʜʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ ʚʠʩʦʢʦʾ 

ʯʘʩʪʦʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʬʝʨʠʪʽʚ (ʤʘʛʥʽʪʥʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ). 

 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʫʣ ʜʣʷ ʽʥʜʫʢʪʠʚʥʦʩʪʝʡ: 

1) ɯʥʜʫʢʪʠʚʥʽʩʪʴ ʩʦʣʝʥʦʾʜʘ 

2) ʄʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʷʢʠʡ ʧʨʦʥʠʟʫʻ ʩʦʣʝʥʦʾʜ ʟʽ ʩʪʨʫʤʦʤ 

3) ʄʘʛʥʽʪʥʘ ʝʥʝʨʛʽʷ ʩʪʨʫʤʫ ʚ ʩʦʣʝʥʦʾʜʽ 

4) ɺʟʘʻʤʥʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʜʚʦʭ ʢʦʥʪʫʨʽʚ 

 

1) ; 2) ; 3) ; 4) . 

 

 

 

ɺʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ ʜʣʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ: 

1) ɺʩʽ ʝʣʝʢʪʨʠʯʥʽ ʩʪʨʫʤʠ ʩʪʚʦʨʶʶʪʴ ʤʘʛʥʽʪʥʝ ʧʦʣʝ 

2) ʃʠʰʝ ʟʤʽʥʽ ʝʣʝʢʪʨʠʯʥʽ ʩʪʨʫʤʠ ʩʪʚʦʨʶʶʪʴ ʤʘʛʥʽʪʥʝ ʧʦʣʝ 

3) ʋʩʽ ʤʘʛʥʽʪʥʽ ʧʦʣʷ ʧʦʨʦʜʞʫʶʪʴ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ 

4) ʃʠʰʝ ʟʤʽʥʥʽ ʤʘʛʥʽʪʥʽ ʧʦʣʷ ʧʦʨʦʜʞʫʶʪʴ ʝʣʝʢʪʨʠʯʥʝ ʧʦʣʝ 

5) ʋʩʽ ʤʘʛʥʽʪʥʽ ʧʦʣʷ ʤʘʶʪʴ ʚʠʭʨʦʚʠʡ ʭʘʨʘʢʪʝʨ 

6) ʋʩʽ ʝʣʝʢʪʨʠʯʥʽ ʧʦʣʷ ʤʘʶʪʴ ʚʠʭʨʦʚʠʡ ʭʘʨʘʢʪʝʨ 

 

 

 

ʗʢ ʤʦʞʥʘ ʝʢʨʘʥʫʚʘʪʠ ʧʝʚʥʠʡ ʦʙôʻʤ ʚʽʜ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ʤʘʛʥʽʪʥʠʡ 

ʟʘʭʠʩʪ)? (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʚʘʨʽʘʥʪʠ) 

1) ʅʝ ʤʦʞʥʘ ʟʘ ʞʦʜʥʠʭ ʫʤʦʚ ʧʦʚʥʽʩʪʶ ʝʢʨʘʥʫʚʘʪʠ ʦʙôʻʤ ʚʽʜ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʦʩʢʽʣʴʢʠ ʥʝ 

ʽʩʥʫʻ ʚʽʣʴʥʠʭ ʤʘʛʥʽʪʥʠʭ ʟʘʨʷʜʽʚ 

2) ʄʦʞʥʘ ʩʫʪʪʻʚʦ ʧʦʩʣʘʙʠʪʠ ʟʦʚʥʽʰʥʻ ʧʦʣʝ, ʧʦʤʽʩʪʠʚʰʠ ʦʙôʻʤ ʚ ʦʙʦʣʦʥʢʫ ʟ ʽʟ 

ʬʝʨʦʤʘʛʥʝʪʠʢʘ 

3) ʄʦʞʥʘ ʩʫʪʪʻʚʦ ʧʦʩʣʘʙʠʪʠ ʟʦʚʥʽʰʥʻ ʧʦʣʝ, ʧʦʤʽʩʪʠʚʰʠ ʦʙôʻʤ ʚ ʦʙʦʣʦʥʢʫ ʟ ʜʽʘʤʘʛʥʝʪʠʢʘ 

4) ʄʦʞʥʘ ʧʦʚʥʽʩʪʶ ʝʢʨʘʥʫʚʘʪʠ ʚʧʣʠʚ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʧʦʤʽʩʪʠʚʰʠ ʦʙôʻʤ ʚ 

ʦʙʦʣʦʥʢʫ ʽʟ ʬʝʨʦʤʘʛʥʝʪʠʢʘ 

 

 

 

ʗʢʦʶ ʻ ʧʦʟʠʪʠʚʥʘ ʬʫʥʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ? 

1) ɽʢʨʘʥʫʚʘʥʥʷ ɿʝʤʣʽ ʚʽʜ ʧʦʪʦʢʽʚ ʥʝʡʪʨʦʥʽʚ ʽʟ ʢʦʩʤʦʩʫ 

2) ɽʢʨʘʥʫʚʘʥʥʷ ɿʝʤʣʽ ʚʽʜ ʧʦʪʦʢʽʚ ʟʘʨʷʜʞʝʥʠʭ ʯʘʩʪʠʥʦʢ ʽʟ ʢʦʩʤʦʩʫ 
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3) ɽʢʨʘʥʫʚʘʥʥʷ ɿʝʤʣʽ ʚʽʜ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʉʦʥʮʷ 

4) ɽʢʨʘʥʫʚʘʥʥʷ ɿʝʤʣʽ ʚʽʜ ʞʦʨʩʪʢʦʛʦ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʉʦʥʮʷ 

 

 

 

ɼʣʷ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚ ʢʦʣʽ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ɯʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

2) ɯʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʤʝʥʰʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

3) ɭʤʥʽʩʥʠʡ ʦʧʽʨ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

4) ɭʤʥʽʩʥʠʡ ʦʧʽʨ ʤʝʥʰʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ 

5) ɸʢʪʠʚʥʠʡ ʦʧʽʨ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ 

6) ɸʢʪʠʚʥʠʡ ʦʧʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ 

 

 

 

ɼʣʷ ʨʝʟʦʥʘʥʩʫ ʥʘʧʨʫʛ ʫ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ʉʪʨʫʤ ʤʘʢʩʠʤʘʣʴʥʠʡ ʽ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ 

2) ʈʽʟʥʠʮʷ ʬʘʟ ʤʽʞ ʥʘʧʨʫʛʦʶ ʽ ʩʪʨʫʤʦʤ ʫ ʚʩʴʦʤʫ ʢʦʣʽ ʜʦʨʽʚʥʶʻ ʥʫʣʝʚʽ 

3) ʉʪʨʫʤ ʤʽʥʽʤʘʣʴʥʠʡ ʽ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʨʝʘʢʪʠʚʥʠʭ ʦʧʦʨʽʚ 

4) ʈʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʤʽʥʽʤʘʣʴʥʠʡ 

5) ʈʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʤʘʢʩʠʤʘʣʴʥʠʡ 

 

 

 

ɼʣʷ ʩʪʨʫʤʽʚ ʫ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ: 

1) ʉʪʨʫʤ ʥʘ ʽʥʜʫʢʪʠʚʥʦʤʫ ʦʧʦʨʽ ʚʠʧʝʨʝʜʞʫʻ ʥʘʧʨʫʛʫ ʥʘ 90 ʛʨʘʜ 

2) ʉʪʨʫʤ ʥʘ ʽʥʜʫʢʪʠʚʥʦʤʫ ʦʧʦʨʽ ʚʽʜʩʪʘʻ ʚʽʜ ʥʘʧʨʫʛʠ ʥʘ 90 ʛʨʘʜ 

3) ʉʪʨʫʤ ʥʘ ʻʤʥʽʩʥʦʤʫ ʦʧʦʨʽ ʚʠʧʝʨʝʜʞʫʻ ʥʘʧʨʫʛʫ ʥʘ 90 ʛʨʘʜ 

4) ʉʪʨʫʤ ʥʘ ʻʤʥʽʩʥʦʤʫ ʦʧʦʨʽ ʚʽʜʩʪʘʻ ʚʽʜ ʥʘʧʨʫʛʠ ʥʘ 90 ʛʨʘʜ 

5) ʉʪʨʫʤ ʽ ʥʘʧʨʫʛʘ ʥʘ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ ʩʧʽʚʧʘʜʘʶʪʴ ʟʘ ʬʘʟʦʶ 

6) ʉʪʨʫʤ ʽ ʥʘʧʨʫʛʘ ʥʘ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ ʟʘ ʬʘʟʦʶ 

 

 

 

ɼʣʷ ʨʝʟʦʥʘʥʩʫ ʩʪʨʫʤʽʚ ʫ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ʉʪʨʫʤ ʤʘʢʩʠʤʘʣʴʥʠʡ ʽ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ 

2) ʉʪʨʫʤ ʤʽʥʽʤʘʣʴʥʠʡ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥ ʘʢʪʠʚʥʦʛʦ ʪʘ ʨʝʘʢʪʠʚʥʠʭ ʦʧʦʨʽʚ 

3) ʉʪʨʫʤʠ ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ʦʜʥʘʢʦʚʽ ʟʘ ʘʤʧʣʽʪʫʜʦʶ. ʌʘʟʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘ 180 ʛʨʘʜ 

4) ʉʪʨʫʤʠ ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʜʝʥʩʘʪʦʨʽ ʦʜʥʘʢʦʚʽ ʟʘ ʬʘʟʦʶ. 

 

 

 

ɼʣʷ ʢʦʣʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ɸʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʮʽ ʬʘʟ ʤʽʞ ʥʘʧʨʫʛʦʶ ʽ ʩʪʨʫʤʦʤ 

2) ɸʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʮʽ ʬʘʟ ʤʽʞ ʥʘʧʨʫʛʦʶ ʽ ʩʪʨʫʤʦʤ 

3) ɸʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʚʝʣʠʯʠʥʠ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ 

4) ɸʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʨʝʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ 

5) ɼʽʶʯʽ (ʝʬʝʢʪʠʚʥʽ) ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʤʝʥʰʽ ʚʽʜ ʘʤʧʣʽʪʫʜʥʠʭ 
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ɼʦʙʨʦʪʥʽʩʪʴ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʘ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ ʪʚʝʨʜʞʝʥʥʷ): 

1) ɿʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʨʝʘʢʪʠʚʥʠʭ ʦʧʦʨʽʚ ʢʦʪʫʰʢʠ ʡ ʢʦʥʜʝʥʩʘʪʦʨʘ 

2) ɿʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʢʦʪʫʰʢʠ ʪʘ ʨʝʘʢʪʠʚʥʠʭ ʦʧʦʨʽʚ ʢʦʪʫʰʢʠ ʡ ʢʦʥʜʝʥʩʘʪʦʨʘ 

3) ɿʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʢʦʪʫʰʢʠ 

4) ɿʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʻʤʥʦʩʪʽ ʢʦʥʜʝʥʩʘʪʦʨʘ 

5) ɿʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ ʢʦʪʫʰʢʠ 

 

 

 

ɼʣʷ ʚʝʢʪʦʨʥʦʾ ʜʽʘʛʨʘʤʠ ʥʘʧʨʫʛ RLC-ʢʦʣʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʘʢʠʭ 

ʚʝʣʠʯʠʥ: 

 
 

1) ʅʘʧʨʫʛʘ ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʦʩʪʽ 

2) ʅʘʧʨʫʛʘ ʥʘ ʢʦʥʜʝʥʩʘʪʦʨʽ 

3) ʉʫʤʘʨʥʘ ʥʘʧʨʫʛʘ ʥʘ ʢʽʥʮʷʭ ʢʦʣʘ 

4) ʅʘʧʨʫʛʘ ʥʘ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ 

5) ʈʽʟʥʠʮʷ ʬʘʟ ʤʽʞ ʥʘʧʨʫʛʦʶ ʽ ʩʪʨʫʤʦʤ ʥʘ ʢʽʥʮʷʭ ʢʦʣʘ 

 

 

 

ʊʨʘʥʩʬʦʨʤʘʪʦʨ ï ʧʝʨʝʪʚʦʨʶʚʘʯ ʟʤʽʥʥʦʾ ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ (ʚʠʙʝʨʽʪʴ ʧʨʘʚʠʣʴʥʽ 

ʪʚʝʨʜʞʝʥʥʷ): 

1) ʈʦʙʦʪʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʷʚʠʱʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ 

2) ʇʽʜʩʠʣʶʻ ʥʘʧʨʫʛʫ ʪʘ ʩʪʨʫʤ 

3) ʇʦʪʫʞʥʽʩʪʴ ʥʘ ʧʝʨʚʠʥʥʽʡ ʦʙʤʦʪʮʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʦʨʽʚʥʶʻ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʚʪʦʨʠʥʥʽʡ 

ʦʙʤʦʪʮʽ 

4) ʅʘʧʨʫʛʘ ʥʘ ʚʪʦʨʠʥʥʽʡ ʦʙʤʦʪʮʽ ʟʘʚʞʜʠ ʙʽʣʴʰʘ ʚʽʜ ʥʘʧʨʫʛʠ ʥʘ ʧʝʨʚʠʥʥʽʡ ʦʙʤʦʪʮʽ 

5) ʉʠʣʘ ʩʪʨʫʤʫ ʥʘ ʚʪʦʨʠʥʥʽʡ ʦʙʤʦʪʮʽ ʟʘʚʞʜʠ ʤʝʥʰʘ ʚʽʜ ʩʠʣʠ ʩʪʨʫʤʫ ʥʘ ʧʝʨʚʠʥʥʽʡ ʦʙʤʦʪʮʽ 

 

 

 

ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʫʣ ʜʣʷ ʢʦʣʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ: 

1) ʈʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʦʩʪʽ 

2) ʈʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʥʜʝʥʩʘʪʦʨʘ 

3) ʈʝʟʦʥʘʥʩʥʘ ʯʘʩʪʦʪʘ 

4) ʈʽʟʥʠʮʷ ʬʘʟ ʤʽʞ ʥʘʧʨʫʛʦʶ ʽ ʩʪʨʫʤʦʤ 

5) ɯʤʧʝʜʘʥʩ (ʧʦʚʥʠʡ ʦʧʽʨ ʢʦʣʘ) 

 

1) ; 2) ; 3) ; 

4) ; 5)  
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ɺʩʪʘʥʦʚʽʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʦʨʤʫʣ ʜʣʷ ʢʦʣʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ: 

1) ɸʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ 

2) ɽʬʝʢʪʠʚʥʘ ʥʘʧʨʫʛʘ 

3) ɽʬʝʢʪʠʚʥʠʡ ʩʪʨʫʤ 

4) ʂʦʝʬʽʮʽʻʥʪ ʧʦʪʫʞʥʦʩʪʽ 

 

1) ; 2) ; 3) ; 4) . 

 

 

 

ʇʣʦʱʫ ʧʣʘʩʪʠʥ ʧʣʦʩʢʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʙʽʣʴʰʠʣʠ ʚ k ʨʘʟʽʚ. ʗʢ ʪʨʝʙʘ ʟʤʽʥʠʪʠ ʚʽʜʜʘʣʴ ʤʽʞ 

ʧʣʘʩʪʠʥʘʤʠ, ʱʦʙ ʻʤʥʽʩʪʴ ʥʝ ʟʤʽʥʠʣʘʩʴ? 

1) ʟʤʝʥʰʠʪʠ ʚ k ʨʘʟʽʚ;    2) ʟʙʽʣʴʰʠʪʠ ʚ k ʨʘʟʽʚ; 

3) ʟʙʽʣʴʰʠʪʠ ʚ k2 ʨʘʟʽʚ;    4) ʟʙʽʣʴʰʠʪʠ ʚ k2/4 ʨʘʟʽʚ. 

 

 

 

ʏʠ ʤʦʞʝ ʩʠʩʪʝʤʘ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʭ ʟʘʨʷʜʽʚ ʧʝʨʝʙʫʚʘʪʠ ʫ ʨʽʚʥʦʚʘʟʽ? 

1) ʪʘʢ, ʫ ʩʪʽʡʢʽʡ ʨʽʚʥʦʚʘʟʽ;    2) ʪʘʢ, ʫ ʥʝʩʪʽʡʢʽʡ ʨʽʚʥʦʚʘʟʽ; 

3) ʥʽʢʦʣʠ ʥʝ ʤʦʞʝ;    4) ʥʝʚʽʜʦʤʦ. 

 

 

 

ʇʦʪʝʥʮʽʘʣ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ ʻ: 

1) ʘʣʛʝʙʨʠʯʥʦʶ ʩʫʤʦʶ ʧʦʪʝʥʮʽʘʣʽʚ ʦʢʨʝʤʠʭ ʟʘʨʷʜʽʚ; 

2) ʩʫʤʦʶ ʣʠʰʝ ʜʦʜʘʪʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ; 

3) ʩʫʤʦʶ ʣʠʰʝ ʚʽʜôʻʤʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ; 

4) ʥʝʚʠʟʥʘʯʝʥʠʡ. 

 

 

 

ʌʦʨʤʫʣʘ ( ) 0
L

Edl =ñ  ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʝ ʧʦʣʝ ʻ: 

1) ʚʠʭʨʦʚʠʤ;    2) ʥʝʦʜʥʦʨʽʜʥʠʤ; 

3) ʧʦʪʝʥʮʽʘʣʴʥʠʤ;    4) ʦʜʥʦʨʽʜʥʠʤ. 

 

 

 

ʗʢʘ ʬʦʨʤʫʣʘ ʚʠʟʥʘʯʘʻ ʧʦʪʽʢ ʚʝʢʪʦʨʘ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʢʨʽʟʴ ʟʘʤʢʥʫʪʫ 

ʧʦʚʝʨʭʥʶ? 

1) ( ) 0
L

Edl =ñ ;    2) ( )
S

EdsF=ñ ; 

3) ( )
L

Hdl I=ñ ;    4) ( ) 0
L

Ddl =ñ . 
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ɺʝʢʪʦʨ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʙʝʟʤʝʞʥʦʾ ʨʽʚʥʦʤʽʨʥʦ ʟʘʨʷʜʞʝʥʦʾ ʧʣʦʱʠʥʠ 

ʻ: 

1) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤ ʜʦ ʧʦʚʝʨʭʥʽ ʧʣʦʱʠʥʠ;    2) ʧʘʨʘʣʝʣʴʥʠʤ ʜʦ ʧʦʚʝʨʭʥʽ ʧʣʦʱʠʥʠ; 

3) ʥʝʚʠʟʥʘʯʝʥʠʤ;    4) ʥʝʚʠʟʥʘʯʝʥʠʤ ʣʠʰʝ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʧʣʦʱʠʥʠ. 

 

 

 

ʗʢʠʤ ʻ ʝʣʝʢʪʨʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʩʝʨʝʜʠʥʽ ʟʘʨʷʜʞʝʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ? 

1) ʨʽʚʥʦʤʽʨʥʦ ʟʨʦʩʪʘʻ ʟ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʮʝʥʪʨʘ ʧʨʦʚʽʜʥʠʢʘ; 

2) ʨʽʚʥʦʤʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟ ʥʘʙʣʠʞʝʥʥʷʤ ʜʦ ʮʝʥʪʨʘ ʧʨʦʚʽʜʥʠʢʘ; 

3) ʜʦʨʽʚʥʶʻ ʥʫʣʝʚʽ; 

4) ʦʜʥʘʢʦʚʠʡ ʚ ʫʩʽʭ ʪʦʯʢʘʭ ʚʩʝʨʝʜʠʥʽ ʧʨʦʚʽʜʥʠʢʘ. 

 

 

 

ʗʢʘ ʬʦʨʤʫʣʘ ʜʘʻ ʟʤʦʛʫ ʨʦʟʨʘʭʫʚʘʪʠ ʻʤʥʽʩʪʴ ʩʬʝʨʠʯʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ? 

1) 
q

C
j
= ;    2) 0SC

d

e
= ; 

3) 
04C Rpe= ;    4) 

dq
C

dj
= . 

 

 

 

ʇʠʪʦʤʠʡ ʦʧʽʨ ʧʨʦʚʽʜʥʠʢʘ ʚʠʤʽʨʶʶʪʴ ʚ: 

1) ʆʤ/ʤ2;    2) ʆʤĀʤ;    3) ʆʤ/ʤ;    4) ʆʤ-1Āʤ-1; 

 

 

ɼʦʩʣʽʜ ʊʦʤʣʝʥʘ ʽ ʉʪʶʘʨʪʘ ʜʘʚ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ: 

1) ʟʥʘʢ ʥʦʩʽʾʚ ʟʘʨʷʜʫ; 

2) ʤʘʩʫ ʥʦʩʽʾʚ ʟʘʨʷʜʫ; 

3) ʧʠʪʦʤʠʡ ʦʧʽʨ ʥʦʩʽʾʚ ʟʘʨʷʜʫ; 

4) ʩʧʽʥ ʥʦʩʽʾʚ ʟʘʨʷʜʫ. 

 

ʗʢʘ ʬʦʨʤʫʣʘ ʦʧʠʩʫʻ ʧʝʨʰʠʡ ʟʘʢʦʥ ʌʘʨʘʜʝʷ ʜʣʷ ʝʣʝʢʪʨʦʣʽʟʫ? 

1) m kIt= ;    2) 
1 A

m q
F z
= ; 

3) 
Q

m
c T
=
D

;    4) m Vr= . 

 

 

 

ʅʦʩʽʷʤʠ ʩʪʨʫʤʫ ʫ ʛʘʟʘʭ ʻ: 

1) ʣʠʰʝ ʝʣʝʢʪʨʦʥʠ;    2) ʧʦʟʠʪʠʚʥʽ ʽʦʥʠ ʪʘ ʝʣʝʢʪʨʦʥʠ; 

3) ʧʨʦʪʦʥʠ ʪʘ ʽʦʥʠ;    4) ʣʠʰʝ ʥʝʛʘʪʠʚʥʽ ʽʦʥʠ. 

 

 

 

ʗʢʘ ʬʦʨʤʫʣʘ ʚʠʟʥʘʯʘʻ ʚʝʢʪʦʨ ʝʣʝʢʪʨʠʯʥʦʾ ʽʥʜʫʢʮʽʾ ʚ ʜʽʝʣʝʢʪʨʠʢʫ? 
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1) divD r= ;    2) 
0P Ee k= ; 

3) 
0divEe r= ;    4) 

0D E Pe= +. 

 

 

 

ʗʢʽ ʤʘʛʥʝʪʠʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʩʧʦʥʪʘʥʥʫ ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ? 

1) ʧʘʨʘʤʘʛʥʝʪʠʢʠ;    2) ʜʽʘʤʘʛʥʝʪʠʢʠ; 

3) ʬʝʨʦʤʘʛʥʝʪʠʢʠ;    4) ʘʥʪʠʬʝʨʦʤʘʛʥʝʪʠʢʠ. 

 

 

 

ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʪʣʶ ʛʽʩʪʝʨʝʟʠʩʫ ï ʟʘʣʝʞʥʽʩʪʴ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ B ʫ 

ʬʝʨʦʤʘʛʥʝʪʠʢʫ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ H ʥʘʤʘʛʥʽʯʫʶʯʦʛʦ ʧʦʣʷ. ʗʢʽ ʪʦʯʢʠ ʥʘ ʛʨʘʬʽʢʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʝʨʮʠʪʠʚʥʽʡ ʩʠʣʽ ʬʝʨʦʤʘʛʥʝʪʠʢʘ? 

 
1) ʪʦʯʢʠ 1,4;  

2) ʪʦʯʢʠ 2,5; 

3) ʪʦʯʢʠ 3,6; 

4) ʪʦʯʢʘ 0; 

 

 

 

ɽʬʝʢʪ ʇʝʣʴʪʴʻ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ: 

1) ʦʜʝʨʞʘʥʥʷ ʪʝʨʤʦ-ɽʈʉ;    2) ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ; 

3) ʥʘʛʨʽʚʘʥʥʷ;    4) ʦʭʦʣʦʜʞʝʥʥʷ . 

 

 

ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʪʣʶ ʛʽʩʪʝʨʝʟʠʩʫ ï ʟʘʣʝʞʥʽʩʪʴ ʚʝʢʪʦʨʘ ʝʣʝʢʪʨʠʯʥʦʾ ʽʥʜʫʢʮʽʾ D ʫ 

ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʢʫ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ E ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ʗʢʽ ʪʦʯʢʠ ʥʘ ʛʨʘʬʽʢʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʝʨʮʠʪʠʚʥʦʤʫ ʧʦʣʶ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʢʘ? 
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1) ʪʦʯʢʠ 1,4;  

2) ʪʦʯʢʠ 2,5; 

3) ʪʦʯʢʠ 3,6; 

4) ʪʦʯʢʘ 0; 

 

 

ʅʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʧʝʪʣʶ ʛʽʩʪʝʨʝʟʠʩʫ ï ʟʘʣʝʞʥʽʩʪʴ ʚʝʢʪʦʨʘ ʝʣʝʢʪʨʠʯʥʦʾ ʽʥʜʫʢʮʽʾ D ʫ 

ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʢʫ ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ E ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ. ʗʢʽ ʪʦʯʢʠ ʥʘ ʛʨʘʬʽʢʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʦʥʪʘʥʥʽʡ ʧʦʣʷʨʠʟʘʮʽʾ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʢʘ? 

 
1) ʪʦʯʢʠ 1,4;  

2) ʪʦʯʢʠ 2,5; 

3) ʪʦʯʢʠ 3,6; 

4) ʪʦʯʢʘ 0; 

 

 

 

ʉʪʨʫʤʠ ʌʫʢʦ (ʽʥʜʫʢʮʽʡʥʽ ʩʪʨʫʤʠ) ʚʠʥʠʢʘʶʪʴ: 

1) ʫ ʤʘʩʠʚʥʦʤʫ ʧʨʦʚʽʜʥʠʢʫ, ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ ʚ ʟʤʽʥʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ; 

2) ʫ ʤʘʩʠʚʥʦʤʫ ʧʨʦʚʽʜʥʠʢʫ, ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ ʚ ʟʤʽʥʥʦʤʫ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ; 

3) ʫ ʬʝʨʦʤʘʛʥʝʪʠʢʫ, ʢʨʽʟʴ ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ; 

4) ʫ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʢʫ, ʢʨʽʟʴ ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ; 

 

 

 

ʉʢʽʥ-ʝʬʝʢʪ ʚʠʥʠʢʘʻ: 

1) ʫ ʧʨʦʚʽʜʥʠʢʫ, ʢʨʽʟʴ ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ; 

2) ʫ ʧʨʦʚʽʜʥʠʢʫ, ʢʨʽʟʴ ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʟʤʽʥʥʠʡ ʩʪʨʫʤ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ; 

3) ʫ ʬʝʨʦʤʘʛʥʝʪʠʢʫ, ʢʨʽʟʴ ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ; 
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4) ʫ ʩʝʛʥʝʪʦʝʣʝʢʪʨʠʢʫ, ʢʨʽʟʴ ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ; 

 

 

ʇʨʘʚʠʣʦ ʃʝʥʮʘ ʚʠʟʥʘʯʘʻ: 

1) ʚʝʣʠʯʠʥʫ ɽʈʉ ʩʘʤʦʽʥʜʫʢʮʽʾ; 

2) ʚʝʣʠʯʠʥʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ; 

3) ʩʠʣʫ ʽʥʜʫʢʮʽʡʥʦʛʦ ʩʪʨʫʤʫ; 

4) ʥʘʧʨʷʤ ʽʥʜʫʢʮʽʡʥʦʛʦ ʩʪʨʫʤʫ; 

 

 

 

ʈʦʙʦʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʷʚʠʱʽ: 

1) ʩʘʤʦʽʥʜʫʢʮʽʾ; 

2) ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ; 

3) ʚʟʘʻʤʥʦʾ ʽʥʜʫʢʮʽʾ; 

4) ʝʣʝʢʪʨʠʯʥʦʾ ʽʥʜʫʢʮʽʾ; 

 

 

 

ɺʝʣʠʯʠʥʘ 220 ɺ, ʷʢʫ ʚʠʤʽʨʷʚ ʚʦʣʴʪʤʝʪʨ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʻ 

1) ʘʤʧʣʽʪʫʜʥʠʤ ʟʥʘʯʝʥʥʷʤ 

2) ʤʠʪʪʻʚʠʤ ʟʥʘʯʝʥʥʷʤ 

3) ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 

4) ʝʬʝʢʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ 

 

 

ʋ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʦʪʫʞʥʽʩʪʴ 

1) ʚʠʜʽʣʷʻʪʴʩʷ ʣʠʰʝ ʥʘ ʘʢʪʠʚʥʦʤʫ ʦʧʦʨʽ 

2) ʚʠʜʽʣʷʻʪʴʩʷ ʣʠʰʝ ʥʘ ʨʝʘʢʪʠʚʥʠʭ ʦʧʦʨʘʭ 

3) ʚʠʜʽʣʷʻʪʴʩʷ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʨʝʟʦʥʘʥʩʫ ʥʘʧʨʫʛ 

4) ʚʠʜʽʣʷʻʪʴʩʷ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʨʝʟʦʥʘʥʩʫ ʩʪʨʫʤʽʚ 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʬʝʨʦʤʘʛʥʝʪʠʢʘ ʫ ʢʦʪʫʰʢʫ ʽʥʜʫʢʪʠʚʥʦʩʪʽ 

ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ? 

1) ʥʝ ʟʤʽʥʠʪʴʩʷ;    2) ʟʙʽʣʴʰʠʪʴʩʷ; 

3) ʟʤʝʥʰʠʪʴʩʷ;    4) ʧʨʠʧʠʥʷʪʴʩʷ ʢʦʣʠʚʘʥʥʷ. 

 

 

ʗʢʠʡ ʟʘʢʦʥ ʚʠʨʘʞʘʻ ʨʽʚʥʷʥʥʷ ʄʘʢʩʚʝʣʘ ( )
L

d
Edl

dt

F
=-ñ ? 

1) ʟʘʢʦʥ ɹʽʦïʉʘʚʘʨʘïʃʘʧʣʘʩʘ;    2) ʟʘʢʦʥ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʌʘʨʘʜʝʷ; 

3) ʟʘʢʦʥ ʧʦʚʥʦʛʦ ʩʪʨʫʤʫ;    4)    ʟʘʢʦʥ ʆʤʘ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ ʬʦʨʤʽ. 

 

 

ʗʢʠʡ ʟʘʢʦʥ ʚʠʨʘʞʘʻ ʨʽʚʥʷʥʥʷ ʄʘʢʩʚʝʣʘ ( )
L S S

dD
Hdl jds ds

dt
= +ñ ñ ñ? 

1) ʟʘʢʦʥ ɹʽʦïʉʘʚʘʨʘïʃʘʧʣʘʩʘ;    2) ʟʘʢʦʥ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʌʘʨʘʜʝʷ; 

3) ʟʘʢʦʥ ʧʦʚʥʦʛʦ ʩʪʨʫʤʫ;    4)    ʟʘʢʦʥ ʆʤʘ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ ʬʦʨʤʽ. 
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ʗʢʠʡ ʽʟ ʫʯʝʥʠʭ ʚʧʝʨʰʝ ʜʦʩʣʽʜʠʚ ʚʣʘʩʪʠʚʦʩʪʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ? 

1) ʄʘʢʩʚʝʣ;    2) ʌʘʨʘʜʝʡ;    3) ʊʝʩʣʘ;    4) ɻʝʨʮ;    5) ʄʘʨʢʦʥʽ. 

 

 

ɺʝʢʪʦʨʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ ʜʣʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʻ: 

1) ʧʘʨʘʣʝʣʴʥʠʤʠ;    2) ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ; 

3) ʧʨʦʪʠʣʝʞʥʦ ʥʘʧʨʷʤʣʝʥʠʤʠ;    4) ʥʝʚʠʟʥʘʯʝʥʠʤʠ ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʧʨʦʩʪʦʨʫ. 

 

 

ʍʪʦ ʽʟ ʫʯʝʥʠʭ ʦʜʝʨʞʘʚ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ ʟʘ ʚʠʥʘʡʜʝʥʥʷ ʨʘʜʽʦ? 

1) ʈʝʥʪʛʝʥ;    2) ʇʦʧʦʚ;    3) ʊʝʩʣʘ;    4) ɻʝʨʮ;    5) ʄʘʨʢʦʥʽ. 

 

 

 

ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʷ ʟʘʨʷʜʽʚ q1/q2 ʥʘ ʦʙʢʣʘʜʢʘʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʫ ʟʦʙʨʘʞʝʥʽʡ ʩʭʝʤʽ? 

 
 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʡʦʛʦ ʟʘʨʷʜʫ ʚ 2 ʨʘʟʠ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ ʫ 2 ʨʘʟʠ; 2) ɿʤʝʥʰʠʪʴʩʷ ʫ 2 ʨʘʟʠ; 3) ɿʙʽʣʴʰʠʪʴʩʷ ʫ 4 ʨʘʟʠ; 4) ʅʝ ʟʤʽʥʠʪʴʩʷ. 

 

 

 

ʅʘʧʨʫʛʘ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ, ʷʢʽ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʩʠʣʦʚʽʡ ʣʽʥʽʾ ʦʜʥʦʨʽʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʧʦʣʷ ʜʦʨʽʚʥʶʻ 2 ʢɺ, ʘ ʚʽʜʜʘʣʴ 10 ʩʤ. ʗʢʘ ʥʘʧʨʫʞʝʥʽʩʪʴ ʮʴʦʛʦ ʧʦʣʷ (ʢɺ/ʤ)? 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʡʦʛʦ ʟʘʨʷʜʫ ʚ 2 ʨʘʟʠ? 

1) ɿʙʽʣʴʰʠʪʴʩʷ ʫ 2 ʨʘʟʠ; 2) ɿʤʝʥʰʠʪʴʩʷ ʫ 2 ʨʘʟʠ; 3) ɿʙʽʣʴʰʠʪʴʩʷ ʫ 4 ʨʘʟʠ; 4) ʅʝ ʟʤʽʥʠʪʴʩʷ. 

 

 

ɿ ʥʝʡʪʨʘʣʴʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ ʚʠʜʘʣʝʥʦ 5Ĭ1013 ʝʣʝʢʪʨʦʥʽʚ. ʗʢʠʤ ʩʪʘʚ ʟʘʨʷʜ ʮʴʦʛʦ ʧʨʦʚʽʜʥʠʢʘ 

(ʂʣ)? e = 1,6Ĭ10ï19 ʂʣ. 

1) 8Ĭ10ï9; 2) 1,6Ĭ10ï13; 3) 8Ĭ10ï6; 4) 5Ĭ10ï8. 
 

 

ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʚʠʤʽʨʶʶʪʴ ʫ: 1) ʅ/ʤ; 2) ɺ/ʤ; 3) ɺ; 4) ɼʞ/ʂʣ; 5) ɼʞ/ʤ. 

 

 

ʗʢʘ ʟ ʥʘʚʝʜʝʥʠʭ ʥʠʞʯʝ ʬʦʨʤʫʣ ʻ ʚʠʨʘʟʦʤ ʜʣʷ ʧʦʪʝʥʮʽʘʣʫ ʜʝʷʢʦʾ ʪʦʯʢʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, 

ʩʪʚʦʨʝʥʦʛʦ ʪʦʯʢʦʚʠʤ ʟʘʨʷʜʦʤ ʫ ʜʽʝʣʝʢʪʨʠʢʫ ʟ ʜʽʝʣʝʢʪʨʠʯʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ Ů? 

1) ű1 ï ű2 = A/q; 2) ȹU = Eqd; 3) ű = W/q; 4) ű = q/(4ˊŮ0Ůr). 
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ʇʨʦʩʪʽʨ ʤʽʞ ʧʣʘʩʪʠʥʘʤʠ ʪʨʴʦʭ ʦʜʥʘʢʦʚʠʭ ʧʣʦʩʢʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʟʘʧʦʚʥʝʥʦ ʨʽʟʥʠʤʠ 

ʜʽʝʣʝʢʪʨʠʢʘʤʠ, ʧʨʠʯʦʤʫ ʜʽʝʣʝʢʪʨʠʯʥʽ ʧʨʦʥʠʢʥʦʩʪʽ Ů1 < Ů2 < Ů3. ʗʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʻʤʥʦʩʪʝʡ ʮʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ? 

1) C3>ʉ2<ʉ1; 2) C1< C2< ʉ3; 3) C1=C2=ʉ3; 4) C1>C2>ʉ3. 

 

ɺʽʜ ʢʨʘʧʣʽ ʟ ʟʘʨʷʜʦʤ ï2q ʚʽʜʦʢʨʝʤʠʣʘʩʷ ʢʨʘʧʣʷ ʽʟ ʟʘʨʷʜʦʤ +q. ʗʢʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ 

ʢʨʘʧʣʽ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ? 

1) + q; 2) ï q; 3) ï3q; 4) +2q. 

 

 

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʪʦʯʢʦʚʦʛʦ ʟʘʨʷʜʫ q ʤʽʞ ʪʦʯʢʘʤʠ ʟ ʨʽʟʥʠʮʝʶ ʧʦʪʝʥʮʽʘʣʽʚ 100 ɺ ʚʠʢʦʥʘʥʘ 

ʨʦʙʦʪʘ 5 ɼʞ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʟʘʨʷʜ q (ʂʣ)? 

1) 5; 2) 20; 3) 0,05; 4) 500. 

 

 

ʉʫʮʽʣʴʥʦʤʝʪʘʣʝʚʦʤʫ ʪʽʣʫ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘʜʘʣʠ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ. ɼʝ ʽ ʷʢ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʮʝʡ ʟʘʨʷʜ? 

1) ʧʦ ʦʙôʻʤʫ, ʥʝʨʽʚʥʦʤʽʨʥʦ; 2) ʧʦ ʦʩʽ ʪʽʣʘ, ʨʽʚʥʦʤʽʨʥʦ; 3) ʧʦ ʦʙôʻʤʫ, ʨʽʚʥʦʤʽʨʥʦ; 4) ʧʦ 

ʧʦʚʝʨʭʥʽ, ʥʝʨʽʚʥʦʤʽʨʥʦ. 

 

 

ʅʘʧʨʫʞʝʥʽʩʪʴ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ, ʩʪʚʦʨʶʚʘʥʦʛʦ ʟʘʨʷʜʞʝʥʦʶ ʤʝʪʘʣʝʚʦʶ ʩʬʝʨʦʶ, 

ʜʦʨʽʚʥʶʻ ʥʫʣʝʚʽ ... 

1) ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʚʩʝʨʝʜʠʥʽ ʩʬʝʨʠ; 2) ʪʽʣʴʢʠ ʚ ʮʝʥʪʨʽ ʩʬʝʨʠ; 3) ʫ ʮʝʥʪʨʽ ʩʬʝʨʠ ʽ ʧʦʟʘ 

ʥʝʶ; 4) ʫ ʮʝʥʪʨʽ ʩʬʝʨʠ ʪʘ ʥʘ ʾʾ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ. 

 

 

ʇʨʠ ʧʝʨʝʥʝʩʝʥʥʽ ʟʘʨʷʜʫ 1Å10ï6 ʂʣ ʟ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʫ ʧʝʚʥʫ ʪʦʯʢʫ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ 

ʚʠʢʦʥʘʥʘ ʨʦʙʦʪʘ 30 ʤʢɼʞ. ʗʢʠʡ ʧʦʪʝʥʮʽʘʣ ʪʦʯʢʠ, ʚ ʷʢʫ ʧʝʨʝʥʝʩʝʥʦ ʟʘʨʷʜ (ɺ)? 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʥʘʧʨʫʛʘ ʤʽʞ ʦʙʢʣʘʜʢʘʤʠ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʷʢʱʦ ʡʦʛʦ ʟʘʨʷʜʠʪʠ ʽ, ʚʽʜʢʣʶʯʠʚʰʠ 

ʚʽʜ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʟʤʝʥʰʠʪʠ ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʣʘʩʪʠʥʘʤʠ ʚ 4 ʨʘʟʠ? 

1) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ; 2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ; 3) ʥʝ ʟʤʽʥʠʪʴʩʷ; 4) ʟʤʝʥʰʠʪʴʩʷ 4 ʨʘʟʠ. 

 

 

ɺ ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʽ ʟʘʨʷʜ ʤʦʞʝ ʧʝʨʝʤʽʱʘʪʠʩʷ ʟ ʪʦʯʢʠ ʄ ʚ ʪʦʯʢʫ ʂ ʧʦ 4 ʪʨʘʻʢʪʦʨʽʷʭ (ʜʠʚ. 

ʨʠʩ). ʗʢʦʶ ʻ ʨʦʙʦʪʘ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʟʘʨʷʜʫ? 

 
1) ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʨʦʙʦʪʘ ʦʜʥʘʢʦʚʘ; 2) ʨʦʙʦʪʘ ʥʘʡʙʽʣʴʰʘ ʧʦ ʜʨʫʛʽʡ ʪʨʘʻʢʪʦʨʽʾ; 3) ʨʦʙʦʪʘ 

ʥʘʡʙʽʣʴʰʘ ʧʦ ʯʝʪʚʝʨʪʽʡ ʪʨʘʻʢʪʦʨʽʾ; 4) ʨʦʙʦʪʘ ʥʘʡʙʽʣʴʰʘ ʧʦ ʧʝʨʰʽʡ ʪʨʘʻʢʪʦʨʽʾ. 

 

 

ʊʨʠ ʦʜʥʘʢʦʚʠʭ ʢʦʥʜʝʥʩʘʪʦʨʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʙʘʪʘʨʝʾ. ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʝʥʝʨʛʽʷ ʟʘʨʷʜʞʝʥʠʭ 

ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʧʨʠ ʾʭʥʴʦʤʫ ʧʦʩʣʽʜʦʚʥʦʤʫ ʟôʻʜʥʘʥʥʽ ʤʝʥʰʘ ʚʽʜ ʝʥʝʨʛʽʾ ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ 

ʟôʻʜʥʘʥʥʽ? 
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ʗʢʘ ʨʦʙʦʪʘ (ʤʢɼʞ) ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʟʘʨʷʜʫ 2 ʤʢʂʣ ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ ʜʦ ʜʨʫʛʦʾ, 

ʷʢʱʦ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʤʽʞ ʮʠʤʠ ʪʦʯʢʘʤʠ ʜʦʨʽʚʥʶʻ 6 ɺ? 

 

 

ʊʨʠ ʤʽʜʥʠʭ ʢʫʣʽ ʨʘʜʽʫʩʘʤʠ R1>R2>R3 ʟʘʨʷʜʞʝʥʽ ʦʜʥʘʢʦʚʠʤʠ ʧʦʟʠʪʠʚʥʠʤʠ ʟʘʨʷʜʘʤʠ q. ʗʢʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʪʝʥʮʽʘʣʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʮʠʭ ʢʫʣʴ? 

1) ű1 <ű2 <ű3; 2) ű1> ű2 <ű3; 3) ű1> ű2> ű3; 4) ű1 = ű2 = ű3.  

 

 

ʅʘʧʨʫʛʫ ʥʘ ʨʝʦʩʪʘʪʽ ʟʙʽʣʴʰʠʣʠ ʚ 2 ʨʘʟʠ, ʘ ʡʦʛʦ ʦʧʽʨ ʟʤʝʥʰʠʣʠ ʚ 2 ʨʘʟʠ. ʗʢ ʧʨʠ ʮʴʦʤʫ 

ʟʤʽʥʠʣʘʩʷ ʩʠʣʘ ʩʪʨʫʤʫ ʚ ʨʝʦʩʪʘʪʽ? 

1) ʥʝ ʟʤʽʥʠʣʘʩʷ; 2) ʟʙʽʣʴʰʠʣʘʩʷ ʫ 8 ʨʘʟʽʚ; 3) ʟʤʝʥʰʠʣʘʩʷ ʫ 8 ʨʘʟʽʚ; 4) ʟʙʽʣʴʰʠʣʘʩʷ ʚ 4 ʨʘʟʠ. 

 

 

ʊʨʠ ʧʨʦʚʽʜʥʠʢʠ ʟ ʦʧʦʨʘʤʠ R1 > R2 > R3 ʚʚʽʤʢʥʝʥʽ ʫ ʢʦʣʦ ʧʘʨʘʣʝʣʴʥʦ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ʅʘ 

ʷʢʦʤʫ ʟ ʥʠʭ ʚʠʜʽʣʠʪʴʩʷ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ? 

1) ʥʘ ʚʩʽʭ ʚʠʜʽʣʠʪʴʩʷ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ; 2) ʥʘ R1; 3) ʥʘ R2 ; 4) ʥʘ R3 . 

 

 

ʅʘ ʩʢʽʣʴʢʠ ʦʜʥʘʢʦʚʠʭ ʯʘʩʪʠʥ ʪʨʝʙʘ ʨʦʟʜʽʣʠʪʠ ʧʨʦʚʽʜʥʠʢ ʟ ʦʧʦʨʦʤ 200 ʆʤ, ʱʦʙ, ʟôʻʜʥʘʚʰʠ 

ʾʭ ʧʦʪʽʤ ʧʘʨʘʣʝʣʴʥʦ, ʦʪʨʠʤʘʪʠ ʦʧʽʨ 2 ʆʤ? 

 

ɽʣʝʢʪʨʠʯʥʝ ʢʦʣʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʝʟʠʩʪʦʨʘ ʦʧʦʨʦʤ 10 ʆʤ ʪʘ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʟ ɽʈʉ 12 ɺ ʽ 

ʚʥʫʪʨʽʰʥʽʤ ʦʧʦʨʦʤ 2 ʆʤ. ʗʢʦʶ ʻ ʥʘʧʨʫʛʘ ʥʘ ʨʝʟʠʩʪʦʨʽ (ɺ)? 

 

 

ʗʢʘ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ (ɼʞ) ʚʠʜʽʣʠʣʘʩʷ ʚ ʧʨʦʚʽʜʥʠʢʫ, ʷʢʱʦ ʥʘʧʨʫʛʘ ʥʘ ʡʦʛʦ ʢʽʥʮʷʭ 10 ɺ ʽ 

ʧʦ ʥʴʦʤʫ ʧʨʦʪʽʢ ʟʘʨʷʜ 2 ʂʣ? 

 

 

ʗʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʦʧʽʨ (ʆʤ) ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ ʟ ɽʈʉ 9 ɺ, ʷʢʱʦ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʥʘ 

ʟʦʚʥʽʰʥʴʦʤʫ ʢʦʣʽ ʟ ʦʧʦʨʦʤ 8 ʆʤ ʜʦʨʽʚʥʶʻ 8 ɺ? 
 

 

ɺ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ, ʟʦʙʨʘʞʝʥʦʤʫ ʥʘ ʨʠʩʫʥʢʫ, ʚʩʽ ʦʧʦʨʠ ʦʜʥʘʢʦʚʽ. ʗʢ ʟʤʽʥʷʪʴʩʷ ʧʦʢʘʟʠ 

ʘʤʧʝʨʤʝʪʨʘ ʧʽʩʣʷ ʟʘʤʠʢʘʥʥʷ ʢʣʶʯʘ ʂ? 

 
1) ʟʙʽʣʴʰʘʪʴʩʷ ʫ 2 ʨʘʟʠ; 2) ʟʙʽʣʴʰʘʪʴʩʷ ʫ 4 ʨʘʟʠ; 3) ʟʤʝʥʰʘʪʴʩʷ ʚ 2 ʨʘʟʠ; 4) ʥʝ ʟʤʽʥʷʪʴʩʷ. 
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ɼʚʘ ʧʨʦʚʽʜʥʠʢʠ ʦʜʥʘʢʦʚʠʤʠ ʦʧʦʨʘʤʠ ʧʦ 2 ʆʤʠ ʟôʻʜʥʘʥʽ ʧʘʨʘʣʝʣʴʥʦ. ʉʠʣʘ ʩʪʨʫʤʫ ʚ 

ʥʝʨʦʟʛʘʣʫʞʝʥʦʤʫ ʢʦʣʽ ʜʦʨʽʚʥʶʻ 8 ɸ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʥʘʧʨʫʛʘ (ɺ) ʥʘ ʢʽʥʮʷʭ ʧʨʦʚʽʜʥʠʢʽʚ? 

 

 

ʅʘ ʩʢʽʣʴʢʠ ʦʜʥʘʢʦʚʠʭ ʯʘʩʪʠʥ ʪʨʝʙʘ ʨʦʟʨʽʟʘʪʠ ʧʨʦʚʽʜʥʠʢ, ʱʦʙ ʧʽʩʣʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʾʭʥʴʦʛʦ 

ʟôʻʜʥʘʥʥʷ ʯʘʩʪʠʥ ʦʧʽʨ ʟʤʝʥʰʠʚʩʷ ʚ 36 ʨʘʟʽʚ? 

 

 

ɺʥʫʪʨʽʰʥʽʡ ʦʧʽʨ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ 5 ʆʤ, ʟʦʚʥʽʰʥʽʡ ʦʧʽʨ ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ - 95 

ʆʤ. ʗʢʠʡ ʂʂɼ ʜʞʝʨʝʣʘ ʩʪʨʫʤʫ? 

1) 0,95; 2) 0,97; 3) 0,9; 4) 0,8. 

 

 

ʆʜʠʥʠʮʝʶ ʚʠʤʽʨʫ ʚʝʣʠʯʠʥʠ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ j2ɟlS, ʜʝ j ï ʛʫʩʪʠʥʘ ʩʪʨʫʤʫ, ɟ ï 

ʧʠʪʦʤʠʡ ʦʧʽʨ ʧʨʦʚʽʜʥʠʢʘ, l ʽ S ï ʜʦʚʞʠʥʘ ʽ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ, ʚ ʩʠʩʪʝʤʽ ʉɯ ʻ: 

1) ɺʪ; 2) ɼʞ; 3) ʆʤ; 4) B. 

 

 

ʇôʷʪʴ ʦʜʥʘʢʦʚʠʭ ʣʘʤʧ ʨʦʟʞʘʨʶʚʘʥʥʷ ʚʢʣʶʯʝʥʽ ʚ ʢʦʣʦ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ ʟʘ ʩʭʝʤʦʶ, 

ʟʦʙʨʘʞʝʥʦʶ ʥʘ ʨʠʩʫʥʢʫ. ʗʢʘ ʟ ʣʘʤʧ ʩʚʽʪʠʪʴ ʥʘʡʷʩʢʨʘʚʽʰʝ? 

 
1) ʫʩʽ ʩʚʽʪʷʪʴ ʦʜʥʘʢʦʚʦ; 2) ʥʘʡʷʩʢʨʘʚʽʰʽ 4-ʘ ʽ 5-ʘ; 3) ʥʘʡʷʩʢʨʘʚʽʰʘ 5-ʘ; 4) ʥʘʡʷʩʢʨʘʚʽʰʽ 1-ʘ, 

2-ʘ, 3-ʷ. 

 

 

ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʤʝʥʰʠʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʦʧʦʨʽ R, ʧʽʜʢʣʶʯʝʥʦʤʫ ʜʦ 

ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ, ʷʢʱʦ ʜʦ ʥʴʦʛʦ ʧʦʩʣʽʜʦʚʥʦ ʧʨʠʻʜʥʘʪʠ ʦʧʽʨ 2R? 

 

 

ʆʮʽʥʽʪʴ ʧʦʨʷʜʦʢ ʰʚʠʜʢʦʩʪʽ ʩʢʝʨʦʚʘʥʦʛʦ ʨʫʭʫ ʝʣʝʢʪʨʦʥʽʚ ʧʨʠ ʧʨʦʪʽʢʘʥʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ 

ʩʪʨʫʤʫ ʯʝʨʝʟ ʤʝʪʘʣʠ. 

1) ʢʤ/ʩ; 2) ʩʤ/ʩ; 3) ʤ/ʩ; 4)  ʤʤ/ʩ. 

 

 

ʆʩʥʦʚʥʠʤʠ ʥʦʩʽʷʤʠ ʟʘʨʷʜʽʚ ʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʘʭ ʨ-ʪʠʧʫ ʻ ʜʽʨʢʠ. ɼʽʨʢʘ ï ʮʝ ... 

1) ʧʦʟʠʪʠʚʥʠʡ ʽʦʥ; 2) ʧʨʦʪʦʥ; 3) ʧʦʟʠʪʨʦʥ; 4) ʚʘʢʘʥʪʥʝ ʤʽʩʮʝ, ʷʢʝ ʤʦʞʝ ʟʘʡʥʷʪʠ ʦʜʠʥ ʽʟ 

ʩʫʩʽʜʥʽʭ ʝʣʝʢʪʨʦʥʽʚ 

 

 

ʅʘ ʷʢʦʤʫ ʛʨʘʬʽʢʫ ʧʨʘʚʠʣʴʥʦ ʚʽʜʦʙʨʘʞʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʦʧʦʨʫ ʤʝʪʘʣʝʚʠʭ ʧʨʦʚʽʜʥʠʢʽʚ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ? 
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ʊʝʨʤʦʝʣʝʢʪʨʦʥʥʘ ʝʤʽʩʽʷ ï ʮʝ ... 

1) ʨʦʟʧʦʨʦʰʝʥʥʷ ʤʝʪʘʣʫ ʧʽʜ ʜʽʻʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʫʯʢʘ; 2) ʚʠʧʫʩʢʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʥʘʛʨʽʪʦʶ 

ʧʦʚʝʨʭʥʝʶ ʤʝʪʘʣʽʚ; 3) ʨʦʟʧʘʜ ʘʪʦʤʘ ʥʘ ʝʣʝʢʪʨʦʥʠ ʪʘ ʽʦʥʠ; 4) ʚʠʧʫʩʢʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʧʽʜ 

ʜʽʻʶ ʩʚʽʪʣʘ. 

 

 

ʅʘ ʧʨʦʚʽʜʥʠʢ ʟʽ ʩʪʨʫʤʦʤ ʜʦʚʞʠʥʦʶ 1 ʤ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʩʠʣʦʚʠʤ ʣʽʥʽʷʤ 

ʦʜʥʦʨʽʜʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽʥʜʫʢʮʽʻʶ 0,1 ʊʣ, ʜʽʻ ʩʠʣʘ 1 ʅ. ɺʠʟʥʘʯʪʝ ʩʠʣʫ ʩʪʨʫʤʫ ʚ 

ʧʨʦʚʽʜʥʠʢʫ (ɸ). 

 

 

ɺ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʻʪʴʩʷ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ? 

1) ɺʙ; 2) ʊʣ; 3) ɻʥ; 4) ʜʧʪʨ. 

 

 

ɺʢʘʞʽʪʴ ʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ. ʃʽʥʽʾ ʽʥʜʫʢʮʽʾ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ... 

1) ʟʘʚʞʜʠ ʟʘʤʢʥʝʥʽ; 2) ʢʨʠʚʽ, ʧʝʨʝʨʠʚʯʘʩʪʽ ʣʽʥʽʾ; 3) ʧʦʯʠʥʘʶʪʴʩʷ ʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʥʘ 

ʧʨʦʚʽʜʥʠʢʘʭ ʟʽ ʩʪʨʫʤʦʤ; 4) ʧʦʯʠʥʘʶʪʴʩʷ ʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʥʘ ʤʘʛʥʽʪʥʠʭ ʟʘʨʷʜʘʭ. 

 

 

ɺʢʘʞʽʪʴ ʥʘʧʨʷʤʦʢ ʩʠʣʠ, ʱʦ ʜʽʻ ʟ ʙʦʢʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʥʝʨʫʭʦʤʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ. 

1) ʧʨʦʪʠʣʝʞʥʦ ʜʦ ʚʝʢʪʦʨʘ ɺ; 2) ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʧʨʷʤʢʦʤ ʚʝʢʪʦʨʘ ɺ; 3) ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʚʝʢʪʦʨʘ ɺ; 4) ʥʘ ʥʝʨʫʭʦʤʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ ʟ ʙʦʢʫ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʠʣʘ ʥʝ ʜʽʻ. 

 

 

ʗʢʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʥʪʫʨʫ (ʤɻʥ), ʱʦ ʩʪʚʦʨʶʻ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ 16 ʤɺʙ ʧʨʠ ʩʠʣʽ ʩʪʨʫʤʫ ʚ 

ʥʴʦʤʫ 1 ɸ? 

 

 

ʗʢʦʶ ʤʘʻ ʙʫʪʠ ʜʦʚʞʠʥʘ ʧʨʦʚʽʜʥʠʢʘ (ʤ), ʱʦ ʨʫʭʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 2,5 ʤ/ʩ ʚ ʤʘʛʥʽʪʥʦʤʫ 

ʧʦʣʽ ʟ ʽʥʜʫʢʮʽʻʶ 0,5 ʊʣ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʣʽʥʽʡ ʽʥʜʫʢʮʽʾ, ʱʦʙ ʚʠʥʠʢʣʘ ɽʈʉ 2,5 ɺ? 

ʇʨʦʚʽʜʥʠʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʣʽʥʽʡ ʧʦʣʷ. 

 

 

ɿʥʘʡʜʽʪʴ ʩʠʣʫ ʩʪʨʫʤʫ (ɸ) ʚ ʩʦʣʝʥʦʾʜʽ ʟ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 2 ɻʥ, ʷʢʱʦ ʝʥʝʨʛʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʜʦʨʽʚʥʶʻ 4 ɼʞ. 
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ʄʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʩʪʚʦʨʝʥʠʡ ʧʨʠ ʧʨʦʪʽʢʘʥʥʽ ʜʝʷʢʦʛʦ ʩʪʨʫʤʫ ʯʝʨʝʟ ʩʦʣʝʥʦʾʜ (ʜʦʚʛʫ 

ʢʦʪʫʰʢʫ) ʽʥʜʫʢʪʠʚʥʽʩʪʶ 1 ɻʥ, ʜʦʨʽʚʥʶʻ 2 ɺʙ. ʗʢʘ ʝʥʝʨʛʽʷ ʩʪʚʦʨʝʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

(ɼʞ)? 

 

 

ɽʈʉ ʽʥʜʫʢʮʽʾ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʚʠʪʢʽʚ ʫ ʢʦʪʫʰʮʽ ʚ 2 ʨʘʟʠ ʽ ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʰʚʠʜʢʦʩʪʽ 

ʟʤʽʥʠ ʤʘʛʥʽʪʥʦʛʦ ʧʦʪʦʢʫ ... 

1) ʥʝ ʟʤʽʥʶʻʪʴʩʷ; 2) ʟʤʝʥʰʫʻʪʴʩʷ ʚ 2 ʨʘʟʠ; 3) ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 2 ʨʘʟʠ; 4) ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 4 

ʨʘʟʠ. 

 

 

ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʦʜʠʥʠʮʷ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ, ʨʦʟʤʽʨʥʽʩʪʴ ʷʢʦʾ ʚ ʉɯ ʤʦʞʥʘ ʧʦʜʘʪʠ, ʷʢ 

ʅ/(ɸĀʤ)? 

1) ʚʝʙʝʨ; 2) ʪʝʩʣʘ; 3) ʛʝʥʨʽ; 4) ʚʦʣʴʪ. 

 
 

ʄʘʛʥʽʪʥʽ ʧʦʪʦʢʠ, ʱʦ ʧʨʦʥʠʟʫʶʪʴ ʪʨʠ ʦʜʥʘʢʦʚʠʭ ʢʦʥʪʫʨʠ, ʟʤʽʥʶʶʪʴʩʷ ʟʘ 1 ʩ ʪʘʢ: 

1) ʚʽʜ 1 ʜʦ 2 ɺʙ; 2) ʚʽʜ 5 ʜʦ 6 ɺʙ; 3) ʚʽʜ 10 ʜʦ 11 ɺʙ. 

ʇʦʨʽʚʥʷʡʪʝ ʽʥʜʫʢʮʽʡʥʽ ʩʪʨʫʤʠ I1, I2, I3 ʚ ʮʠʭ ʢʦʥʪʫʨʘʭ. 

1) I1 > I2> I3; 2) I1 < I2 < I3; 3) I1 = I2 = I3; 4) I1 < I2 > I3. 

 

 

ʗʢʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʩʠʣʠ ʩʪʨʫʤʫ (ɸ/ʩ) ʚ ʢʦʪʫʰʮʽ ʟ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 60 ʤɻʥ, ʷʢʱʦ ɽʈʉ 

ʩʘʤʦʽʥʜʫʢʮʽʾ ʥʘ ʢʦʪʫʰʮʽ ʜʦʨʽʚʥʶʻ 0,6 ɺ? 

 

 

ʗʢʘ ʰʚʠʜʢʽʩʪʴ ʟʤʽʥʠ ʩʠʣʠ ʩʪʨʫʤʫ (ɸ/ʩ) ʚ ʢʦʪʫʰʮʽ ʟ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 50 ʤɻʥ, ʷʢʱʦ ɽʈʉ 

ʩʘʤʦʽʥʜʫʢʮʽʾ ʥʘ ʢʦʪʫʰʮʽ ʜʦʨʽʚʥʶʻ 0,5 ɺ? 

 

 

ɿʘ 2 c ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, ʱʦ ʧʨʦʥʠʟʫʻ ʢʦʥʪʫʨ, ʨʽʚʥʦʤʽʨʥʦ ʟʤʝʥʰʠʚʩʷ ʟ 10 ʜʦ 2 ɺʙ. ʏʦʤʫ 

ʜʦʨʽʚʥʶʻ ʧʨʠ ʮʴʦʤʫ ɽʈʉ (ɺ) ʽʥʜʫʢʮʽʾ ʚ ʢʦʥʪʫʨʽ? 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʝʥʝʨʛʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʩʠʣʠ ʩʪʨʫʤʫ 

ʚ 3 ʨʘʟʠ? 

1) ʥʝ ʟʤʽʥʠʪʴʩʷ; 2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 3 ʨʘʟʠ; 3) ʟʤʝʥʰʠʪʴʩʷ ʚ 3 ʨʘʟʠ; 4) ʟʤʝʥʰʠʪʴʩʷ ʫ 9 ʨʘʟʽʚ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʷʢʱʦ ʯʘʩʪʦʪʘ 

ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ? 

1) ʧʠʪʘʥʥʷ ʥʝ ʢʦʨʝʢʪʥʝ, ʙʦ ʢʦʥʜʝʥʩʘʪʦʨ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ʥʝ ʧʨʦʧʫʩʢʘʻ; 2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 

2 ʨʘʟʠ; 3) ʥʝ ʟʤʽʥʠʪʴʩʷ; 4) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʯʘʩʪʦʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ, ʷʢʱʦ ʟ ʢʦʪʫʰʢʠ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ 

ʧʨʠʙʨʘʪʠ ʦʩʝʨʜʷ ʟ ʬʝʨʦʤʘʛʥʝʪʠʢʘ? 

1) ʩʧʦʯʘʪʢʫ ʟʙʽʣʴʰʠʪʴʩʷ, ʧʦʪʽʤ ʟʤʝʥʰʠʪʴʩʷ; 2) ʥʝ ʟʤʽʥʠʪʴʩʷ; 3) ʟʙʽʣʴʰʠʪʴʩʷ; 4) ʩʧʦʯʘʪʢʫ 

ʟʤʝʥʰʠʪʴʩʷ, ʧʦʪʽʤ ʟʙʽʣʴʰʠʪʴʩʷ. 
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ʗʢʠʡ ʚʠʨʘʟ ʻ ʬʦʨʤʫʣʦʶ ʜʣʷ ʯʘʩʪʦʪʠ ʚʽʣʴʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʢʦʣʠʚʘʣʴʥʦʤʫ 

ʢʦʥʪʫʨʽ. 

1) LCf p2= ; 2) 
LC

f
p2

1
= ; 3) 

g

l
f p2= ; 4) 

k

m
f p2= . 

 

 

ʗʢʠʡ ʚʠʨʘʟ ʻ ʬʦʨʤʫʣʦʶ ʜʣʷ ʧʝʨʽʦʜʫ ʚʽʣʴʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ ʫ ʢʦʣʠʚʘʣʴʥʦʤʫ 

ʢʦʥʪʫʨʽ. 

1) LCT p2= ; 2) 
LC

T
p2

1
= ; 3) 

g

l
T p2= ; 4) 

k

m
T p2= . 

 

 

ɽʬʝʢʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ 220 ɺ. ʅʘ ʷʢʫ ʤʽʥʽʤʘʣʴʥʫ 

ʨʦʙʦʯʫ ʥʘʧʨʫʛʫ (ɺ) ʤʘʻ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʱʦ ʚʤʠʢʘʻʪʴʩʷ ʚ ʮʶ ʤʝʨʝʞʫ, ʱʦʙ 

ʥʝ ʚʽʜʙʫʣʦʩʷ ʧʨʦʙʦʶ ʡʦʛʦ ʜʽʝʣʝʢʪʨʠʢʘ? 

1) 311; 2) 440; 3) 220; 4) 110. 

 

 

ʆʮʽʥʽʪʴ ʻʤʥʽʩʥʠʡ ʦʧʽʨ (ʢʆʤ) ʢʦʥʜʝʥʩʘʪʦʨʘ ʻʤʥʽʩʪʶ 0,1 ʤʢʌ ʫ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 

ʯʘʩʪʦʪʦʶ 50 ɻʮ. 

1) 53; 2) 32; 3) 21; 4) 127. 

 

 

ɸʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ 12 ɸ. ʗʢʝ ʜʽʶʯʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ 

ʩʪʨʫʤʫ (ɸ)? 

1) 212 ; 2) 6; 3) 
2

12
; 4) 12. 

 

 

ɺ ʽʜʝʘʣʴʥʦʤʫ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʝʥʝʨʛʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ 

ʢʦʥʜʝʥʩʘʪʦʨʘ ʩʪʘʥʦʚʠʪʴ 5 ɼʞ. ʗʢ ʟʤʽʥʶʻʪʴʩʷ ʫ ʯʘʩʽ ʧʦʚʥʘ ʝʥʝʨʛʽʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʢʦʥʪʫʨʫ? 

1) ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 10 ɼʞ; 2) ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 5 ɼʞ; 3) ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʜʦʨʽʚʥʶʻ 10 

ɼʞ; 4) ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʽ ʜʦʨʽʚʥʶʻ 5 ɼʞ. 

 

 

ʗʢ ʟʤʽʥʷʪʴʩʷ ʪʝʧʣʦʚʽ ʚʪʨʘʪʠ ʚ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʥʘʧʨʫʛʠ ʥʘ ʣʽʥʽʾ 2  

ʨʘʟ? 

1) ʟʙʽʣʴʰʘʪʴʩʷ ʫ 2 ʨʘʟʠ; 2) ʟʤʝʥʰʘʪʴʩʷ ʚ 4 ʨʘʟʠ; 3) ʥʝ ʟʤʽʥʷʪʴʩʷ; 4) ʟʙʽʣʴʰʘʪʴʩʷ ʚ 4 ʨʘʟʠ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʩʠʣʠ ʩʪʨʫʤʫ, ʱʦ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʢʦʪʫʰʢʫ, ʘʢʪʠʚʥʠʡ ʦʧʽʨ 

ʷʢʦʾ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʷʢʱʦ ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʘʤʧʣʽʪʫʜʽ ʢʦʣʠʚʘʥʴ ʥʘʧʨʫʛʠ ʯʘʩʪʦʪʫ ʢʦʣʠʚʘʥʴ 

ʟʙʽʣʴʰʠʪʠ ʫ ʜʚʘ ʨʘʟʠ? 

1) ʟʨʦʩʪʝ ʚ 4 ʨʘʟʠ; 2) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ; 3) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ; 4) ʟʨʦʩʪʝ ʚ 2 ʨʘʟʠ 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʥʜʝʥʩʘʪʦʨʘ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ, ʷʢʱʦ ʧʦʩʣʽʜʦʚʥʦ ʟ ʥʠʤ 

ʚʚʽʤʢʥʫʪʠ ʪʘʢʠʡ ʞʝ ʢʦʥʜʝʥʩʘʪʦʨ? 
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1) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ; 2) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ; 3) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ; 4) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 

ʨʘʟʠ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʫ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ, ʷʢʱʦ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʥʪʫʨʫ 

ʟʙʽʣʴʰʠʪʠ ʚ 4 ʨʘʟʠ? 

1) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ; 2) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ; 3) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ; 4) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 

ʨʘʟʠ 

 

 

ʉʠʣʘ ʩʪʨʫʤʫ ʚ ʢʦʣʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ I(t) = 5sin(200ˊt). ɿʥʘʡʜʽʪʴ ʯʘʩʪʦʪʫ (ɻʮ) ʟʤʽʥʠ 

ʩʪʨʫʤʫ. 

1) 50; 2) 100; 3) 100ˊ; 4) 200. 

 

 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʧʨʦʚʽʜʥʦʾ ʨʘʤʢʠ ʚ ʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʥʝʾ 

ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ ʌ(t) = 0,2sin(10t) (ɺʙ). ɺʠʟʥʘʯʪʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ɽʈʉ (ɺ) 

ʽʥʜʫʢʮʽʾ ʚ ʨʘʤʮʽ. 

 

 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʧʨʦʚʽʜʥʦʾ ʨʘʤʢʠ ʚ ʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʥʝʾ 

ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ ʌ(t) = 0,4sin(10t) (ɺʙ). ɺʠʟʥʘʯʪʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ɽʈʉ (ɺ) 

ʽʥʜʫʢʮʽʾ ʚ ʨʘʤʮʽ. 

 

 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʧʨʦʚʽʜʥʦʾ ʨʘʤʢʠ ʚ ʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʥʝʾ 

ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ ʌ(t) = 0,6sin(10t) (ɺʙ). ɺʠʟʥʘʯʪʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ɽʈʉ (ɺ) 

ʽʥʜʫʢʮʽʾ ʚ ʨʘʤʮʽ. 

 

 

ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʧʨʦʚʽʜʥʦʾ ʨʘʤʢʠ ʚ ʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʯʝʨʝʟ ʥʝʾ 

ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ ʌ(t) = 0,8sin(10t) (ɺʙ). ɺʠʟʥʘʯʪʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ɽʈʉ (ɺ) 

ʽʥʜʫʢʮʽʾ ʚ ʨʘʤʮʽ. 

 

 

ɸʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 22  ɸ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʜʽʶʯʝ (ʝʬʝʢʪʠʚʥʝ) 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ (ɸ)? 

 

 

ɸʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 2  ɸ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʜʽʶʯʝ (ʝʬʝʢʪʠʚʥʝ) 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ (ɸ)? 

 

 

ɸʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ 23  ɸ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʜʽʶʯʝ (ʝʬʝʢʪʠʚʥʝ) 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ (ɸ)? 
 

 

ɯʟ ʥʘʚʝʜʝʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʚʠʙʝʨʽʪʴ ʚʠʨʘʟ ʜʣʷ ʜʽʶʯʦʛʦ (ʝʬʝʢʪʠʚʥʦʛʦ) ʟʥʘʯʝʥʥʷ ʩʠʣʠ 

ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. 

1) I = I0cos(ɤt); 2) I = ȹq/ȹt; 3) I = U/R; 4) I = I0/ 2 . 
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ɭʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʉ = 1 ʤʢʌ, ʮʠʢʣʽʯʥʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ 

ʢʦʥʪʫʨʫ ɤ = 1000 ʨʘʜ/ʩ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʽʥʜʫʢʪʠʚʥʽʩʪʴ (ɻʥ) ʢʦʥʪʫʨʫ? 

 

 

ɭʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʉ = 0,5 ʤʢʌ, ʮʠʢʣʽʯʥʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ 

ʢʦʥʪʫʨʫ ɤ = 1000 ʨʘʜ/ʩ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʽʥʜʫʢʪʠʚʥʽʩʪʴ (ɻʥ) ʢʦʥʪʫʨʫ? 

 

 

ɭʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʉ = 0,25 ʤʢʌ, ʮʠʢʣʽʯʥʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ 

ʢʦʥʪʫʨʫ ɤ = 1000 ʨʘʜ/ʩ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʽʥʜʫʢʪʠʚʥʽʩʪʴ (ɻʥ) ʢʦʥʪʫʨʫ? 

 

 

ɭʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʉ = 0,1 ʤʢʌ, ʮʠʢʣʽʯʥʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ 

ʢʦʥʪʫʨʫ ɤ = 1000 ʨʘʜ/ʩ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʽʥʜʫʢʪʠʚʥʽʩʪʴ (ɻʥ) ʢʦʥʪʫʨʫ? 

 

 

ʋ ʢʦʣʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʮʠʢʣʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ɤ = 1000 ʨʘʜ/ʩ ʚʚʽʤʢʥʝʥʘ ʢʦʪʫʰʢʘ 

ʽʥʜʫʢʪʠʚʥʽʩʪʶ 1 ɻʥ. ʗʢʦʾ ʻʤʥʦʩʪʽ ʢʦʥʜʝʥʩʘʪʦʨ (ʤʢʌ) ʪʨʝʙʘ ʧʦʩʣʽʜʦʚʥʦ ʫʚʽʤʢʥʫʪʠ ʚ ʮʝ 

ʢʦʣʦ, ʱʦʙ ʚʽʜʙʫʚʩʷ ʨʝʟʦʥʘʥʩ ʥʘʧʨʫʛ? 

 

 

ʋ ʢʦʣʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʮʠʢʣʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ɤ = 1000 ʨʘʜ/ʩ ʚʚʽʤʢʥʝʥʘ ʢʦʪʫʰʢʘ 

ʽʥʜʫʢʪʠʚʥʽʩʪʶ 0,5 ɻʥ. ʗʢʦʾ ʻʤʥʦʩʪʽ ʢʦʥʜʝʥʩʘʪʦʨ (ʤʢʌ) ʪʨʝʙʘ ʧʦʩʣʽʜʦʚʥʦ ʫʚʽʤʢʥʫʪʠ ʚ ʮʝ 

ʢʦʣʦ, ʱʦʙ ʚʽʜʙʫʚʩʷ ʨʝʟʦʥʘʥʩ ʥʘʧʨʫʛ? 

 

 

ʋ ʢʦʣʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʮʠʢʣʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ɤ = 1000 ʨʘʜ/ʩ ʚʚʽʤʢʥʝʥʘ ʢʦʪʫʰʢʘ 

ʽʥʜʫʢʪʠʚʥʽʩʪʶ 0,25 ɻʥ. ʗʢʦʾ ʻʤʥʦʩʪʽ ʢʦʥʜʝʥʩʘʪʦʨ (ʤʢʌ) ʪʨʝʙʘ ʧʦʩʣʽʜʦʚʥʦ ʫʚʽʤʢʥʫʪʠ ʚ ʮʝ 

ʢʦʣʦ, ʱʦʙ ʚʽʜʙʫʚʩʷ ʨʝʟʦʥʘʥʩ ʥʘʧʨʫʛ? 

 

 

ʋ ʢʦʣʦ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʟ ʮʠʢʣʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ɤ = 1000 ʨʘʜ/ʩ ʚʚʽʤʢʥʝʥʘ ʢʦʪʫʰʢʘ 

ʽʥʜʫʢʪʠʚʥʽʩʪʶ 0,1 ɻʥ. ʗʢʦʾ ʻʤʥʦʩʪʽ ʢʦʥʜʝʥʩʘʪʦʨ (ʤʢʌ) ʪʨʝʙʘ ʧʦʩʣʽʜʦʚʥʦ ʫʚʽʤʢʥʫʪʠ ʚ ʮʝ 

ʢʦʣʦ, ʱʦʙ ʚʽʜʙʫʚʩʷ ʨʝʟʦʥʘʥʩ ʥʘʧʨʫʛ? 

 

ɽʣʝʢʪʨʠʯʥʠʡ ʢʠʧôʷʪʠʣʴʥʠʢ ʫʚʽʤʢʥʫʣʠ ʩʧʦʯʘʪʢʫ ʚ ʤʝʨʝʞʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʘ ʧʦʪʽʤ ʚ 

ʤʝʨʝʞʫ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʦʜʥʘʢʦʚʠʡ ʯʘʩ. ɺʦʣʴʪʤʝʪʨʠ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʦʢʘʟʘʣʠ 

ʦʜʥʘʢʦʚʽ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ. ɿʽʩʪʘʚʪʝ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴʩʷ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ. 

ɯʥʜʫʢʪʠʚʥʽʩʪʶ ʩʧʽʨʘʣʽ ʟʥʝʭʪʫʚʘʪʠ. 

1) ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʜʞʝʨʝʣʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʚ 2  ʨʘʟʽʚ ʙʽʣʴʰʝ ʪʝʧʣʦʪʠ; 

2) ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʚʠʜʽʣʷʻʪʴʩʷ ʚ 2  ʨʘʟʽʚ ʙʽʣʴʰʝ ʪʝʧʣʦʪʠ; 

3) ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʜʞʝʨʝʣʘ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʢʠʧôʷʪʠʣʴʥʠʢ ʥʝ ʧʨʘʮʶʻ; 

4) ʦʜʥʘʢʦʚʽ. 

ʎʠʢʣʽʯʥʘ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʢʦʥʪʫʨʫ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʩʭʝʤʠ ʘ ʜʦ ʩʭʝʤʠ ʙ 
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1) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ; 2) ʥʝ ʟʤʽʥʠʪʴʩʷ; 3) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ; 4) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ. 

 

ɯʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʪʫʰʢʠ 1 ɻʥ, ʤʘʢʩʠʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 2Āɼʞ. ʗʢʘ ʩʠʣʘ ʩʪʨʫʤʫ 

(ɸ) ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʚ ʤʦʤʝʥʪ ʧʦʚʥʦʾ ʨʦʟʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ? 

 

 

ɯʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʪʫʰʢʠ 0,5 ɻʥ, ʤʘʢʩʠʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 1Āɼʞ. ʗʢʘ ʩʠʣʘ 

ʩʪʨʫʤʫ (ɸ) ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʚ ʤʦʤʝʥʪ ʧʦʚʥʦʾ ʨʦʟʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ? 

 

 

ɯʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʪʫʰʢʠ 2 ɻʥ, ʤʘʢʩʠʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 1Āɼʞ. ʗʢʘ ʩʠʣʘ ʩʪʨʫʤʫ 

(ɸ) ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʚ ʤʦʤʝʥʪ ʧʦʚʥʦʾ ʨʦʟʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ? 

 

 

 

ɯʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʪʫʰʢʠ 4 ɻʥ, ʤʘʢʩʠʤʘʣʴʥʘ ʝʥʝʨʛʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 8Āɼʞ. ʗʢʘ ʩʠʣʘ ʩʪʨʫʤʫ 

(ɸ) ʚ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʚ ʤʦʤʝʥʪ ʧʦʚʥʦʾ ʨʦʟʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʘ? 

 

 

ʂʦʥʜʝʥʩʘʪʦʨ ʽ ʣʘʤʧʦʯʢʘ ʧʦʩʣʽʜʦʚʥʦ ʧʽʜʢʣʶʯʝʥʽ ʚ ʤʝʨʝʞʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ʗʢ ʟʤʽʥʠʪʴʩʷ 

ʨʦʟʞʘʨʝʥʥʷ ʣʘʤʧʠ, ʷʢʱʦ ʧʦʩʣʽʜʦʚʥʦ ʟ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʧʨʠʻʜʥʘʪʠ ʱʝ ʦʜʠʥ ʪʘʢʠʡ ʩʘʤʠʡ 

ʢʦʥʜʝʥʩʘʪʦʨ? 

1) ʟʤʝʥʰʠʪʴʩʷ; 2) ʥʝ ʟʤʽʥʠʪʴʩʷ; 3) ʟʙʽʣʴʰʠʪʴʩʷ; 4) ʣʘʤʧʦʯʢʘ ʥʝ ʙʫʜʝ ʛʦʨʽʪʠ, ʦʩʢʽʣʴʢʠ 

ʢʦʥʜʝʥʩʘʪʦʨ ʥʝ ʧʨʦʧʫʩʢʘʻ ʩʪʨʫʤ. 

 

 

ʗʢʝ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ɽʈʉ ʩʘʤʦʽʥʜʫʢʮʽʾ (ɺ) ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 5 ʤɻʥ, ʷʢʱʦ 

ʩʠʣʘ ʩʪʨʫʤʫ ʚ ʢʦʪʫʰʮʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ I(t) = 2cos(500t) ɸ? 

 

 

ʗʢʝ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ɽʈʉ ʩʘʤʦʽʥʜʫʢʮʽʾ (ɺ) ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 5 ʤɻʥ, ʷʢʱʦ 

ʩʠʣʘ ʩʪʨʫʤʫ ʚ ʢʦʪʫʰʮʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ I(t) = 4cos(500t) ɸ? 

 

 

ʗʢʝ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ɽʈʉ ʩʘʤʦʽʥʜʫʢʮʽʾ (ɺ) ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 10 ʤɻʥ, ʷʢʱʦ 

ʩʠʣʘ ʩʪʨʫʤʫ ʚ ʢʦʪʫʰʮʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ I(t) = 2cos(100t) ɸ? 

 

 

ʗʢʝ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ɽʈʉ ʩʘʤʦʽʥʜʫʢʮʽʾ (ɺ) ʥʘ ʢʦʪʫʰʮʽ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 10 ʤɻʥ, ʷʢʱʦ 

ʩʠʣʘ ʩʪʨʫʤʫ ʚ ʢʦʪʫʰʮʽ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ I(t) = 4cos(100t) ɸ? 

 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʧʨʫʛʠ ʙʝʟ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʜʞʝʨʝʣʘ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʣʽʥʽʷʭ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʟʤʝʥʰʠʣʠʩʷ ʚ 25 ʨʘʟʽʚ. ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʙʽʣʴʰʝʥʘ ʥʘʧʨʫʛʘ? 

 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʧʨʫʛʠ ʙʝʟ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʜʞʝʨʝʣʘ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʣʽʥʽʷʭ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʟʤʝʥʰʠʣʠʩʷ ʚ 4 ʨʘʟʠ. ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʙʽʣʴʰʝʥʘ ʥʘʧʨʫʛʘ? 

 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʧʨʫʛʠ ʙʝʟ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʜʞʝʨʝʣʘ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʣʽʥʽʷʭ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʟʤʝʥʰʠʣʠʩʷ ʚ 16 ʨʘʟʽʚ. ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʙʽʣʴʰʝʥʘ ʥʘʧʨʫʛʘ? 
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ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʧʨʫʛʠ ʙʝʟ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʜʞʝʨʝʣʘ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʣʽʥʽʷʭ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʟʤʝʥʰʠʣʠʩʷ ʚ 9 ʨʘʟʽʚ. ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʙʽʣʴʰʝʥʘ ʥʘʧʨʫʛʘ? 

 

 

 

ʗʢʝ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ɸ) ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ, ʷʢʱʦ ʟʘʨʷʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ (ʂʣ) ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʟʛʽʜʥʦ ʨʽʚʥʷʥʥʷ q(t) = 0,2 cos (10t) ? 

 

 

ʗʢʝ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ɸ) ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ, ʷʢʱʦ ʟʘʨʷʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ (ʂʣ) ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʟʛʽʜʥʦ ʨʽʚʥʷʥʥʷ q(t) = 0,1 cos (100t) ? 

 

 

ʗʢʝ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ɸ) ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ, ʷʢʱʦ ʟʘʨʷʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ (ʂʣ) ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʟʛʽʜʥʦ ʨʽʚʥʷʥʥʷ q(t) = 0,02 cos (100t) ? 

 

 

ʗʢʝ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ɸ) ʯʝʨʝʟ ʢʦʥʜʝʥʩʘʪʦʨ, ʷʢʱʦ ʟʘʨʷʜ 

ʢʦʥʜʝʥʩʘʪʦʨʘ (ʂʣ) ʟʤʽʥʶʻʪʴʩʷ ʟ ʯʘʩʦʤ ʟʛʽʜʥʦ ʨʽʚʥʷʥʥʷ q(t) = 0,05 cos (20t) ? 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʦʧʽʨ ʘʣʶʤʽʥʽʻʚʦʛʦ ʜʨʦʪʫ, ʷʢʱʦ ʡʦʛʦ ʜʦʚʞʠʥʫ ʽ ʜʽʘʤʝʪʨ ʟʙʽʣʴʰʠʪʠ ʫ 2 ʨʘʟʠ? 

1) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ; 2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ; 3) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ; 4) ʟʤʝʥʰʠʪʴʩʷ ʫ 4 

ʨʘʟʠ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʦʧʽʨ ʘʣʶʤʽʥʽʻʚʦʛʦ ʜʨʦʪʫ, ʷʢʱʦ ʡʦʛʦ ʜʦʚʞʠʥʫ ʽ ʜʽʘʤʝʪʨ ʟʙʽʣʴʰʠʪʠ ʚ 3 ʨʘʟʠ? 

1) ʟʤʝʥʰʠʪʴʩʷ ʚ 3 ʨʘʟʠ; 2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 3 ʨʘʟʠ; 3) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 9 ʨʘʟʽʚ; 4) ʟʤʝʥʰʠʪʴʩʷ ʫ 

9 ʨʘʟʽʚ. 

 

 

ʉʢʽʣʴʢʠ ʝʣʝʢʪʨʦʥʽʚ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ ʟʘ ʯʘʩ 10ï9 ʩ ʧʨʠ ʩʠʣʽ 

ʩʪʨʫʤʫ 1,6Ā10ï6 ɸ? (ʟʘʨʷʜ ʝʣʝʢʪʨʦʥʘ 1,6Ā10ï19 ʂʣ) 

1) 104; 2) 105; 3) 107; 4) 106. 

 

 

$ZZ00822,3,1,2,0,1 

ʉʢʽʣʴʢʠ ʝʣʝʢʪʨʦʥʽʚ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ ʟʘ ʯʘʩ 10ï9 ʩ ʧʨʠ ʩʠʣʽ 

ʩʪʨʫʤʫ 1,6Ā10ï5 ɸ? (ʟʘʨʷʜ ʝʣʝʢʪʨʦʥʘ 1,6Ā10ï19 ʂʣ) 

1) 104; 2) 105; 3) 106; 4) 107. 

 

 

ʉʢʽʣʴʢʠ ʝʣʝʢʪʨʦʥʽʚ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ ʟʘ ʯʘʩ 10ï9 ʩ ʧʨʠ ʩʠʣʽ 

ʩʪʨʫʤʫ 1,6Ā10ï4 ɸ? (ʟʘʨʷʜ ʝʣʝʢʪʨʦʥʘ 1,6Ā10ï19 ʂʣ) 

1) 104; 2) 105; 3) 106; 4) 107. 

 

 

ʇʨʠ ʟôʻʜʥʘʥʥʽ ʜʚʦʭ ʧʨʦʚʽʜʥʠʢʽʚ ʦʧʦʨʘʤʠ 3 ʆʤ ʽ 7 ʆʤ ʧʦʩʣʽʜʦʚʥʦ ʾʭ ʟʘʛʘʣʴʥʠʡ ʦʧʽʨ 

ʚʠʷʚʠʣʦʩʷ ʨʽʚʥʠʤ R1, ʘ ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ ʟôʻʜʥʘʥʥʽ ï R2. ɺʠʟʥʘʯʪʝ ʚʽʜʥʦʰʝʥʥʷ ʦʧʦʨʽʚ 

R1/R2. 
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1) 16/3; 2) 64/15; 3) 100/21; 4) 121/24. 

 

ʇʨʠ ʟôʻʜʥʘʥʥʽ ʜʚʦʭ ʧʨʦʚʽʜʥʠʢʽʚ ʦʧʦʨʘʤʠ 4 ʆʤ ʽ 6 ʆʤ ʧʦʩʣʽʜʦʚʥʦ ʾʭ ʟʘʛʘʣʴʥʠʡ ʦʧʽʨ 

ʚʠʷʚʠʣʦʩʷ ʨʽʚʥʠʤ R1, ʘ ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ ʟôʻʜʥʘʥʥʽ ï R2. ɺʠʟʥʘʯʪʝ ʚʽʜʥʦʰʝʥʥʷ ʦʧʦʨʽʚ 

R1/R2. 

1) 10/5; 2) 24/10; 3) 100/10; 4) 100/24. 

 

 

ʇʨʠ ʟôʻʜʥʘʥʥʽ ʜʚʦʭ ʧʨʦʚʽʜʥʠʢʽʚ ʦʧʦʨʘʤʠ 2 ʆʤ ʽ 8 ʆʤ ʧʦʩʣʽʜʦʚʥʦ ʾʭ ʟʘʛʘʣʴʥʠʡ ʦʧʽʨ 

ʚʠʷʚʠʣʦʩʷ ʨʽʚʥʠʤ R1, ʘ ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ ʟôʻʜʥʘʥʥʽ ï R2. ɺʠʟʥʘʯʪʝ ʚʽʜʥʦʰʝʥʥʷ ʦʧʦʨʽʚ 

R1/R2. 

1) 16/10; 2) 100/16; 3) 100/10; 4) 120/16. 

 

 

ʋ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʽ ʢʦʪʫʰʢʘ ʟ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 1 ʤɻʥ ʽ ʢʦʥʜʝʥʩʘʪʦʨ 

ʻʤʥʽʩʪʶ 10 ʤʢʌ. ɺʠʟʥʘʯʪʝ ʮʠʢʣʽʯʥʫ ʯʘʩʪʦʪʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʨʘʜ/ʩ), ʧʨʠ ʷʢʽʡ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʝʟʦʥʘʥʩ. 

1) 3Ā103; 2) 104; 3) 3Ā104; 4) 103. 

 

 

ʋ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʽ ʢʦʪʫʰʢʘ ʟ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 10 ʤɻʥ ʽ 

ʢʦʥʜʝʥʩʘʪʦʨ ʻʤʥʽʩʪʶ 1 ʤʢʌ. ɺʠʟʥʘʯʪʝ ʮʠʢʣʽʯʥʫ ʯʘʩʪʦʪʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʨʘʜ/ʩ), ʧʨʠ ʷʢʽʡ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʝʟʦʥʘʥʩ. 

1) 3Ā103; 2) 104; 3) 3Ā104; 4) 103. 

 

 

ʋ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʽ ʢʦʪʫʰʢʘ ʟ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 100 ʤɻʥ ʽ 

ʢʦʥʜʝʥʩʘʪʦʨ ʻʤʥʽʩʪʶ 10 ʤʢʌ. ɺʠʟʥʘʯʪʝ ʮʠʢʣʽʯʥʫ ʯʘʩʪʦʪʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʨʘʜ/ʩ), ʧʨʠ 

ʷʢʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʝʟʦʥʘʥʩ. 

1) 103; 2) 104; 3) 3Ā104; 4) 105. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ, ʷʢʱʦ ʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʟʙʽʣʴʰʠʪʠ ʫ 8 ʨʘʟʽʚ, ʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʪʫʰʢʠ ï ʚ 2 ʨʘʟʠ? 

1) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ;  

2) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

3) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

4) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ, ʷʢʱʦ ʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʟʙʽʣʴʰʠʪʠ ʫ 8 ʨʘʟʽʚ, ʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʪʫʰʢʠ ʟʤʝʥʰʠʪʠ ʚ 2 ʨʘʟʠ? 

1) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ;  

2) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

3) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

4) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ, ʷʢʱʦ ʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ 

ʟʤʝʥʰʠʪʠ ʫ 8 ʨʘʟʽʚ, ʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʪʫʰʢʠ ʟʤʝʥʰʠʪʠ ʚ 2 ʨʘʟʠ? 

1) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ;  

2) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  
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3) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

4) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ. 

 

 

ʗʢʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ (ʆʤ) ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 10 ʤɻʥ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ ʟ ʮʠʢʣʽʯʥʦʶ 

ʯʘʩʪʦʪʦʶ ɤ = 400 ʩï1? 

 

 

ʗʢʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ (ʆʤ) ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 10 ʤɻʥ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ ʟ ʮʠʢʣʽʯʥʦʶ 

ʯʘʩʪʦʪʦʶ ɤ = 500 ʩï1? 

 

 

ʗʢʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ (ʆʤ) ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʽʩʪʶ 60 ʤɻʥ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ ʟ ʮʠʢʣʽʯʥʦʶ 

ʯʘʩʪʦʪʦʶ ɤ = 100 ʩï1? 

 

 

ɽʬʝʢʪʠʚʥʝ (ʜʽʶʯʝ) ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʢʦʣʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʜʦʨʽʚʥʶʻ 220 ɺ. ʏʦʤʫ 

ʜʦʨʽʚʥʶʻ ʘʤʧʣʽʪʫʜʥʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʮʴʦʤʫ ʣʘʥʮʶʟʽ (ɺ)? 

1) 440; 2) 166; 3) 311; 4) 220. 

 

 

ɺʠʟʥʘʯʪʝ ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ (ʢʆʤ) ʢʦʥʜʝʥʩʘʪʦʨʘ ʻʤʥʽʩʪʶ 1 ʤʢʌ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ ʟ 

ʮʠʢʣʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ɤ = 100 ʩï1. 

 

 

ɺʠʟʥʘʯʪʝ ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ (ʢʆʤ) ʢʦʥʜʝʥʩʘʪʦʨʘ ʻʤʥʽʩʪʶ 0,5 ʤʢʌ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ ʟ 

ʮʠʢʣʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ɤ = 200 ʩï1. 

 

 

ɺʠʟʥʘʯʪʝ ʨʝʘʢʪʠʚʥʠʡ ʦʧʽʨ (ʢʆʤ) ʢʦʥʜʝʥʩʘʪʦʨʘ ʻʤʥʽʩʪʶ 1 ʤʢʌ ʟʤʽʥʥʦʤʫ ʩʪʨʫʤʫ ʟ 

ʮʠʢʣʽʯʥʦʶ ʯʘʩʪʦʪʦʶ ɤ = 200 ʩï1. 

 

 

ɿʘ ʷʢʫ ʥʘʡʤʝʥʰʫ ʯʘʩʪʠʥʫ ʧʝʨʽʦʜʫ ʟʤʽʥʥʠʡ ʩʪʨʫʤ ʟʨʦʩʪʘʻ ʚʽʜ ʥʫʣʷ ʜʦ ʧʦʣʦʚʠʥʠ 

ʘʤʧʣʽʪʫʜʥʦʛʦ ʟʥʘʯʝʥʥʷ? 

1) 1/6; 2) 1/4; 3) 1/8; 4) 1/12. 

 

 

ɺ ʽʜʝʘʣʴʥʦʤʫ ʢʦʣʠʚʘʣʴʥʦʤʫ ʢʦʥʪʫʨʽ ʢʦʥʜʝʥʩʘʪʦʨ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʠʣʠ ʜʽʝʣʝʢʪʨʠʢʦʤ ʟ 

ʜʽʝʣʝʢʪʨʠʯʥʦʶ ʧʨʦʥʠʢʥʽʩʪʶ 81. ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʟʤʽʥʠʣʘʩʷ ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ? 

1) ɿʙʽʣʴʰʠʣʘʩʷ ʚ 81 ʨʘʟʽʚ;  

2) ɿʤʝʥʰʠʣʘʩʷ ʚ 81 ʨʘʟʽʚ;  

3) ɿʙʽʣʴʰʠʣʘʩʷ ʚ 9 ʨʘʟʽʚ;  

4) ɿʤʝʥʰʠʣʘʩʷ ʚ 9 ʨʘʟʽʚ;  

5) ɿʤʝʥʰʠʣʘʩʷ ʚ 3 ʨʘʟʠ. 

 

 

ɸʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ ʟʙʽʣʴʰʠʣʠ ʚ 2 ʨʘʟʠ. ʗʢ ʟʤʽʥʠʣʠʩʷ ʚʣʘʩʥʽ ʢʦʣʠʚʘʥʥʷ 

ʜʘʥʦʛʦ ʢʦʥʪʫʨʫ? 

1) ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʟʙʽʣʴʰʠʣʘʩʷ ʚ 2 ʨʘʟʠ;  

2) ʥʽʯʦʛʦ ʥʝ ʟʤʽʥʠʣʦʩʷ;  

3) ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʟʤʝʥʰʠʣʘʩʷ ʚ 3 ʨʘʟʠ;  
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4) ʟʙʽʣʴʰʠʣʦʩʷ ʟʘʛʘʩʘʥʥʷ ʢʦʣʠʚʘʥʴ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʯʘʩʪʦʪʘ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʽʥʜʫʢʪʠʚʥʦʩʪʽ ʢʦʪʫʰʢʠ ʢʦʥʪʫʨʫ ʚ 16 ʨʘʟʽʚ? 

1) ʥʝ ʟʤʽʥʠʪʴʩʷ; 2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ; 3) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 16 ʨʘʟʽʚ; 4) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ. 

 

 

ʗʢ ʟʤʽʥʠʪʴʩʷ ʯʘʩʪʦʪʘ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʢʦʣʠʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʝʣʝʢʪʨʦʻʤʥʘ ʢʦʥʜʝʥʩʘʪʦʨʘ ʢʦʥʪʫʨʫ ʚ 9 ʨʘʟʽʚ? 

1) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 3 ʨʘʟʠ; 2) ʥʝ ʟʤʽʥʠʪʴʩʷ; 3) ʟʤʝʥʰʠʪʴʩʷ ʚ 3 ʨʘʟʠ; 4) ʟʤʝʥʰʠʪʴʩʷ ʫ 9 ʨʘʟʽʚ. 

 

 

ʋ ʢʦʣʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʦ ʚʚʽʤʢʥʝʥʠʭ ʘʢʪʠʚʥʦʛʦ ʦʧʦʨʫ 600 ʆʤ ʪʘ ʽʜʝʘʣʴʥʦʾ 

ʢʦʪʫʰʢʠ ʽʥʜʫʢʪʠʚʥʦʩʪʽ, ʜʽʻ ʟʤʽʥʥʘ ʥʘʧʨʫʛʘ ʪʘʢʦʾ ʯʘʩʪʦʪʠ, ʱʦ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʢʦʪʫʰʢʠ 

ʚʠʷʚʠʚʩʷ ʨʽʚʥʠʤ 800 ʆʤ. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʟʘʛʘʣʴʥʠʡ ʦʧʽʨ (ʆʤ) ʮʴʦʛʦ ʢʦʣʘ? 

1) 1000; 2) 1400; 3) 200; 4) 600. 

 

 

ʏʝʨʝʟ ʢʦʪʫʰʢʫ ʧʨʦʪʽʢʘʻ ʩʪʨʫʤ ʩʠʣʦʶ 5 ɸ, ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 2 ɺʙ. 

ɺʠʟʥʘʯʪʝ ʝʥʝʨʛʽʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ (ɼʞ). 

1) 2,5; 2) 3; 3) 5; 4) 12,5; 5) 10. 

 

ʗʢʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʥʪʫʨʫ (ʤɻʥ), ʱʦ ʩʪʚʦʨʶʻ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ 16 ʤɺʙ ʧʨʠ ʩʠʣʽ ʩʪʨʫʤʫ ʚ 

ʥʴʦʤʫ 4 ɸ? 

 

ʗʢʘ ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʥʪʫʨʫ (ʤɻʥ), ʱʦ ʩʪʚʦʨʶʻ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ 20 ʤɺʙ ʧʨʠ ʩʠʣʽ ʩʪʨʫʤʫ ʚ 

ʥʴʦʤʫ 4 ɸ? 

 

 

ɿʘʨʷʜ ʨʫʭʘʻʪʴʩʷ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. ɯʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʰʚʠʜʢʽʩʪʴ ʟʘʨʷʜʫ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʚ 2 ʨʘʟʠ. ʗʢ ʟʤʽʥʠʪʴʩʷ ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʟʘʨʷʜ? 

1) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ;  

3) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ;  

4) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ. 

 

ɿʘʨʷʜ ʨʫʭʘʻʪʴʩʷ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. ɯʥʜʫʢʮʽʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 2 ʨʘʟʠ, ʘ 

ʰʚʠʜʢʽʩʪʴ ʟʘʨʷʜʫ ʟʤʝʥʰʫʻʪʴʩʷ ʚ 2 ʨʘʟʠ. ʗʢ ʟʤʽʥʠʪʴʩʷ ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʟʘʨʷʜ? 

1) ʟʤʝʥʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

2) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ;  

3) ʟʤʝʥʰʠʪʴʩʷ ʚ 4 ʨʘʟʠ;  

4) ʟʙʽʣʴʰʠʪʴʩʷ ʚ 2 ʨʘʟʠ;  

5) ʥʝ ʟʤʽʥʠʪʴʩʷ. 
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ʆʧʪʠʢʘ 
 

ʑʦ ʦʧʠʩʫʻ ʧʨʠʥʮʠʧ ʌʝʨʤʘ? 

1. ʇʦʣʷʨʠʟʘʮʽʶ ʩʚʽʪʣʘ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ; 

2. ʂʦʛʝʨʝʥʪʥʽʩʪʴ ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ; 

3. ʇʦʣʷʨʠʟʘʮʽʶ ʚ ʘʥʽʟʦʪʨʦʧʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

4. ʈʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ; 

5. ʐʣʷʭ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʣʘ; 

 

 

ʂʦʛʝʨʝʥʪʥʽ ʧʫʯʢʠ ʩʚʽʪʣʘ: 

1. ʄʘʶʪʴ ʦʜʥʘʢʦʚʫ ʜʦʚʞʠʥʫ ʭʚʠʣʽ; 

2. ʄʘʶʪʴ ʦʜʥʘʢʦʚʫ ʧʦʣʷʨʠʟʘʮʽʶ; 

3. ʄʘʶʪʴ ʩʪʘʣʫ ʨʽʟʥʠʮʶ ʬʘʟ ʽ ʧʦʣʷʨʠʟʘʮʽʶ; 

4. ʄʘʶʪʴ ʨʽʟʥʝ ʧʦʭʦʜʞʝʥʥʷ; 

5. ʄʘʶʪʴ ʩʪʘʣʫ ʨʽʟʥʠʮʶ ʬʘʟ ʽ ʦʜʥʘʢʦʚʫ ʧʦʣʷʨʠʟʘʮʽʶ; 

 

 

ɼʠʬʨʘʢʮʽʷ ʩʚʽʪʣʘ: 

1. ʆʛʠʥʘʥʥʷ ʧʫʯʢʦʤ ʧʝʨʝʧʦʥ; 

2. ʅʝʟʘʣʝʞʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʚʽʜ ʧʝʨʝʧʦʥ; 

3. ɿʤʽʥʘ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʧʝʨʝʧʦʥʘʤʠ; 

4. ɿʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ ʤʝʞʽ ʨʦʟʜʽʣʫ ʩʝʨʝʜʦʚʠʱ; 

5. ɿʤʽʥʘ ʧʦʣʷʨʠʟʘʮʽʾ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʧʝʨʝʧʦʥʘʤʠ; 

 

 

ʇʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘ: 

1. ɺʧʦʨʷʜʢʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ; 

2. ɺʧʦʨʷʜʢʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ; 

3. ɺʧʦʨʷʜʢʫʚʘʥʥʷ ʬʘʟʠ ʩʢʣʘʜʦʚʠʭ ʧʫʯʢʘ; 

4. ɺʟʘʻʤʦʜʽʷ ʢʦʤʧʦʥʝʥʪ ʧʫʯʢʘ; 

5. ɺʧʦʨʷʜʢʫʚʘʥʥʷ ʚʝʢʪʦʨʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ ʩʚʽʪʣʦʚʦʛʦ ʧʫʯʢʘ; 

 

 

ʑʦ ʦʧʠʩʫʶʪʴ ʬʦʨʤʫʣʠ ʌʨʝʥʝʣʷ? 

1. ɿʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʧʦʣʷʨʠʟʘʮʽʾ ʧʫʯʢʘ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ ʪʘ ʟʘʣʦʤʣʝʥʥʽ ʩʚʽʪʣʘ; 

2. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

3. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʧʦʛʣʠʥʘʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

4. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

5. ʈʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠ ʜʠʬʨʘʢʮʽʾ ʥʘ ʱʽʣʠʥʽ; 

 

 

ʑʦ ʪʘʢʝ ʛʦʣʦʛʨʘʬʽʷ? 

1. ɿʘʧʠʩ ʟʤʽʥ ʬʘʟʠ ʪʘ ʘʤʧʣʽʪʫʜʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʩʚʽʪʣʘ ʟ ʧʨʝʜʤʝʪʦʤ; 

2. ɿʘʧʠʩ ʟʤʽʥ ʬʘʟʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʩʚʽʪʣʘ ʟ ʧʨʝʜʤʝʪʦʤ; 

3. ɿʘʧʠʩ ʚʟʘʻʤʦʜʽʾ ʩʚʽʪʣʘ ʟ ʧʨʝʜʤʝʪʦʤ ʫ ʥʝʚʠʜʠʤʠʭ ʜʽʣʷʥʢʘʭ ʩʧʝʢʪʨʫ; 

4. ʌʦʪʦʛʨʘʬʫʚʘʥʥʷ ʰʚʠʜʢʦʟʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ; 

5. ɿʘʧʠʩ ʘʤʧʣʽʪʫʜʠ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ ʩʚʽʪʣʘ ʚʽʜ ʧʨʝʜʤʝʪʘ; 

 

 

ʑʦ ʪʘʢʝ ʣʘʟʝʨʠ? 

1. ʇʨʠʩʪʨʦʾ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʣʠʭ ʢʫʪʽʚ ʚ ʘʩʪʨʦʥʦʤʽʾ; 
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2. ʇʨʠʩʪʨʦʾ ʜʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʩʚʽʪʣʘ ʫ ʩʧʝʢʪʨ; 

3. ɼʞʝʨʝʣʘ ʧʨʠʨʦʜʥʦʛʦ ʩʚʽʪʣʘ; 

4. ɼʞʝʨʝʣʘ ʩʪʠʤʫʣʴʦʚʘʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

5. ʇʨʠʩʪʨʦʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʮʽ ʬʘʟ; 

 

 

ɯʥʪʝʨʬʝʨʦʤʝʪʨʠ: 

1. ʇʨʠʣʘʜʠ ʜʣʷ ʚʠʩʦʢʦʪʦʯʥʦʾ ʤʝʪʨʦʣʦʛʽʾ; 

2. ʇʨʠʣʘʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

3. ʇʨʠʣʘʜʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

4. ʇʨʠʣʘʜʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ; 

5. ʇʨʠʣʘʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʛʝʨʝʥʪʥʠʭ ʧʫʯʢʽʚ ʩʚʽʪʣʘ; 

 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʦʛʦ ʪʽʣʘ: 

1. ʇʦʛʣʠʥʘʻ ʧʦʚʥʽʩʪʶ ʚ ʫʩʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ; 

2. ʇʦʛʣʠʥʘʻ ʥʝʚʠʜʠʤʽ ʭʚʠʣʽ; 

3. ʇʦʛʣʠʥʘʻ ʚʠʜʠʤʝ ʩʚʽʪʣʦ; 

4. ʇʦʛʣʠʥʘʻ ʪʽʣʴʢʠ ʢʦʛʝʨʝʥʪʥʽ ʧʫʯʢʠ; 

5. ɺʠʧʨʦʤʽʥʶʻ ʪʽʣʴʢʠ ʫ ʥʝʚʠʜʠʤʠʭ ʦʙʣʘʩʪʷʭ; 

 

 

ɼʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ ʥʝ ʦʧʠʩʫʻʪʴʩʷ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ: 
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ʑʦ ʦʧʠʩʫʻ ʛʝʦʤʝʪʨʠʯʥʘ ʦʧʪʠʢʘ? 

1. ʇʦʰʠʨʝʥʥʷ ʩʚʽʪʣʘ ʪʘ ʧʦʙʫʜʦʚʫ ʟʦʙʨʘʞʝʥʴ; 

2. ʇʦʣʷʨʠʟʘʮʽʶ ʩʚʽʪʣʘ; 

3. ɼʠʬʨʘʢʮʽʶ ʩʚʽʪʣʘ; 

4. ɺʟʘʻʤʦʜʽʶ ʩʚʽʪʣʘ ʟ ʨʝʯʦʚʠʥʦʶ; 

5. ʋʪʚʦʨʝʥʥʷ ʛʘʣʦ; 

 

 

ʅʘʟʚʘʪʠ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʢʦʛʝʨʝʥʪʥʠʭ ʧʫʯʢʽʚ ʩʚʽʪʣʘ 

1. ʇʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʘ ʯʝʨʝʟ ʣʽʥʟʠ; 

2. ʇʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʘ ʯʝʨʝʟ ʧʨʠʟʤʫ; 

3. ʇʨʦʧʫʩʢʘʥʥʷ ʯʝʨʝʟ ʧʦʛʣʠʥʘʶʯʽ ʩʝʨʝʜʦʚʠʱʘ; 

4. ɺʽʜʙʠʚʘʥʥʷ ʚʽʜ ʰʦʨʦʭʫʚʘʪʦʾ ʧʦʚʝʨʭʥʽ; 

5. ɺʽʜʙʠʚʘʥʥʷ ʚʽʜ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ; 
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ʗʢ ʚʠʛʣʷʜʘʻ ʜʠʬʨʘʢʮʽʡʥʘ ʢʘʨʪʠʥʘ ʙʽʣʦʛʦ ʩʚʽʪʣʘ ʥʘ ʛʨʘʪʮʽ? 

1. ʉʠʩʪʝʤʘ ʩʚʽʪʣʠʭ ʽ ʪʝʤʥʠʭ ʩʤʫʛ; 

2. ʉʠʩʪʝʤʘ ʢʦʣʴʦʨʦʚʠʭ ʩʤʫʛ; 

3. ʏʝʨʛʫʚʘʥʥʷ ʩʚʽʪʣʠʭ ʽ ʪʝʤʥʠʭ ʩʤʫʛ; 

4. ɹʽʣʴʰʝ ʚʽʜʭʠʣʝʥʥʷ ʢʦʨʦʪʢʠʭ ʭʚʠʣʴ; 

5. ʉʠʩʪʝʤʘ ʯʽʪʢʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ; 

 

 

ʄʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ: 

1. ɺʽʜʙʠʚʘʥʥʷ ʧʫʯʢʘ ʚʽʜ ʛʨʘʪʢʠ; 

2. ʇʨʦʭʦʜʞʝʥʥʷ ʧʫʯʢʘ ʯʝʨʝʟ ʛʨʘʪʢʫ; 

3. ʇʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʘ ʯʝʨʝʟ ʧʨʦʟʦʨʫ ʨʽʜʠʥʫ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʧʘʜʽʥʥʽ; 

4. ʇʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʘ ʯʝʨʝʟ ʩʢʣʦ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʧʘʜʽʥʥʽ; 

5. ʇʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʘ ʯʝʨʝʟ ʢʨʠʩʪʘʣ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʧʘʜʽʥʥʽ; 

 

 

ʑʦ ʦʧʠʩʫʶʪʴ ʬʦʨʤʫʣʠ ʌʨʝʥʝʣʷ? 

1. ɯʥʜʠʢʘʪʨʠʩʫ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ; 

2. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

3. ʌʦʨʤʫ ʢʦʥʦʩʢʦʧʽʯʥʠʭ ʬʽʛʫʨ ʢʨʠʩʪʘʣʽʚ; 

4. ɿʤʽʥʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʧʦʣʷʨʠʟʘʮʽʾ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ ʽ ʟʘʣʦʤʣʝʥʥʽ ʩʚʽʪʣʘ; 

5. ʉʧʝʢʪʨʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʦʛʦ ʪʽʣʘ. 

 

 

ɹʫʜʦʚʘ ʣʘʟʝʨʽʚ: 

1. ʄʘʶʪʴ ʨʝʟʦʥʘʪʦʨ ʽ ʘʢʪʠʚʥʫ ʨʝʯʦʚʠʥʫ; 

2. ʄʘʶʪʴ ʣʶʤʽʥʦʬʦʨ ʪʘ ʜʞʝʨʝʣʦ ʫʣʴʪʨʘʬʽʦʣʝʪʫ; 

3. ʄʘʶʪʴ ʣʶʤʽʥʦʬʦʨ ʪʘ ʝʣʝʢʪʨʦʜʠ; 

4. ʄʘʶʪʴ ʚʦʣʴʬʨʘʤʦʚʫ ʥʠʪʢʫ ʫ ʚʘʢʫʫʤʽ; 

5. ʄʘʶʪʴ ʚʫʛʽʣʴʥʫ ʧʦʣʦʩʢʫ ʫ ʚʘʢʫʫʤʽ; 

 

 

ʅʘʟʚʘʪʠ ʟʘʢʦʥʠ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ: 

1. ɿʘʢʦʥ ʂʽʨʭʛʦʬʘ; 

2. ɿʘʢʦʥ ʉʪʝʬʘʥʘ-ɹʦʣʴʮʤʘʥʘ; 

3. ɿʘʢʦʥ ʈʝʣʝʷ; 

4. ɿʘʢʦʥ ɼʦʧʧʣʝʨʘ; 

5. ɿʘʢʦʥ ɸʤʧʝʨʘ; 

 

 

ɼʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ: 

1. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

2. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

3. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʥʘʧʨʷʤʫ ʧʦʰʠʨʝʥʥʷ ʫ ʢʨʠʩʪʘʣʽ; 

4. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʩʽʷʥʥʷ ʚʽʜ ʥʘʧʨʷʤʫ; 

5. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʯʝʥʥʷ ʚʽʜ ʯʘʩʪʦʪʠ; 

 

 

ʇʘʨʘʤʝʪʨʠʯʥʽ ʝʬʝʢʪʠ ʚ ʦʧʪʠʮʽ: 

1. ɿʘʣʝʞʥʽʩʪʴ ʛʫʩʪʠʥʠ ʚʽʜ ʪʠʩʢʫ; 

2. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʯʘʩʪʦʪʠ; 
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3. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ; 

4. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʧʦʣʽʚ; 

5. ɿʘʣʝʞʥʽʩʪʴ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʥʘʧʨʷʤʫ ʫ ʢʨʠʩʪʘʣʽ; 

 

 

ʃʶʤʽʥʝʩʮʝʥʮʽʷ: 

1. ʉʚʽʯʝʥʥʷ ʣʘʤʧʠ ʨʦʟʞʘʨʝʥʥʷ; 

2. ʅʘʜʣʠʰʢʦʚʝ ʥʘʜ ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʩʚʽʯʝʥʥʷʤ ʨʝʯʦʚʠʥʠ; 

3. ʉʚʽʯʝʥʥʷ ʏʝʨʝʥʢʦʚʘ-ɺʘʚʽʣʦʚʘ; 

4. ʉʠʥʭʨʦʪʨʦʥʥʝ ʩʚʽʯʝʥʥʷ; 

5. ɻʘʣʴʤʽʚʥʝ ʩʚʽʯʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ; 

 

 

ɿʦʙʨʘʞʝʥʥʷ ʤʽʢʨʦʩʢʦʧʦʤ ʘʤʧʣʽʪʫʜʥʠʭ ʽ ʬʘʟʦʚʠʭ ʦʙôʻʢʪʽʚ: 

1. ɼʽʡʩʥʝ, ʦʙʝʨʥʝʥʝ; 

2. ʋʷʚʥʝ, ʧʨʷʤʝ, ʟʙʽʣʴʰʝʥʝ; 

3. ɼʽʡʩʥʝ, ʧʨʷʤʝ; 

4. ʋʷʚʥʝ, ʦʙʝʨʥʝʥʝ, ʟʙʽʣʴʰʝʥʝ; 

5.ʋʷʚʥʝ, ʦʙʝʨʥʝʥʝ, ʟʤʝʥʰʝʥʝ; 

 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʩʚʽʪʣʘ: 

1. ʈʽʟʥʽ ʚʠʜʠ ʤʝʪʨʦʣʦʛʽʾ; 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

3. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʝʢʪʨʽʚ ʧʦʛʣʠʥʘʥʥʷ; 

4. ɺʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʧʦʚʝʨʪʘʥʥʷ ʧʣʦʱʠʥʠ ʧʦʣʷʨʠʟʘʮʽʾ; 

5. ɺʠʤʽʨʶʚʘʥʥʷ ʚôʷʟʢʦʩʪʽ ʨʽʜʠʥʠ; 

 

 

ɺʢʘʟʘʪʠ ʦʙʣʘʩʪʴ ʢʚʘʨʮʦʚʦʛʦ ʫʣʴʪʨʘʬʽʦʣʝʪʫ: 

1.  0,5  < l< 1 ʤʤ; 

2.  0,4  < l < 0,7 ʤʢʤ; 

3.  0,2  <  l < 0,4 ʤʢʤ; 

4.   0,01 < l < 0,2 ʤʢʤ; 

5.             l <  0,01 ʤʢʤ; 

 

 

ɺʢʘʟʘʪʠ ʧʨʽʟʚʠʱʝ ʚʯʝʥʦʛʦ, ʷʢʠʡ ʥʝ ʧʨʘʮʶʚʘʚ ʘʢʪʠʚʥʦ ʚ ʛʘʣʫʟʽ ʦʧʪʠʢʠ: 

1. ʄ.ʇʣʘʥʢ; 

2. ɸ.ɸʡʥʰʪʘʡʥ; 

3. ʉ.ɺʘʚʽʣʦʚ; 

4. ʄ.ʄʘʡʢʝʣʴʩʦʥ; 

5.  ɽ.ʌʝʨʤʽ; 

 

 

ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʜʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ? 

1. ʈʦʟʙʠʪʪʷ ʥʘ ʜʚʘ ʧʨʦʤʝʥʽ ʫ ʢʨʠʩʪʘʣʘʭ; 

2. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

3. ɿʘʣʝʞʥʽʩʪʴ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʪʠʩʢʫ; 

4. ɿʘʣʝʞʥʽʩʪʴ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ; 

5. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʟʩʽʷʥʥʷ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 
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ʑʦ ʪʘʢʝ ʧʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘ? 

1. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ; 

2. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʙʠʪʦʛʦ ʧʫʯʢʘ ʚʽʜ ʢʫʪʘ ʧʘʜʽʥʥʷ; 

3. ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʚʝʢʪʦʨʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ; 

4. ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʥʘʧʨʷʤʫ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʣʘ; 

5. ɿʤʽʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʫʯʢʘ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʦʧʪʠʯʥʦ ʘʢʪʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ; 

 

 

ʅʘʟʚʽʪʴ ʝʬʝʢʪ ʥʝʣʽʥʽʡʥʦʾ ʦʧʪʠʢʠ: 

1. ɿʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ; 

2. ɼʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ; 

3. ʇʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘ; 

4. ɼʝʪʝʢʪʫʚʘʥʥʷ ʩʚʽʪʣʦʚʦʛʦ ʧʫʯʢʘ; 

5.  ʈʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ; 

 

 

ʅʘʟʚʽʪʴ ʘʩʪʨʦʥʦʤʽʯʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ: 

1. ʄʝʪʦʜ ʌʽʟʦ; 

2. ʄʝʪʦʜ ʌʫʢʦ; 

3. ʄʝʪʦʜ ʘʙʝʨʘʮʽʡ; 

4. ʄʝʪʦʜ ʄʘʡʢʝʣʴʩʦʥʘ; 

5. ʄʝʪʦʜ ʨʘʜʽʦʛʝʦʜʝʟʽʾ; 

 

 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ: 

1. ɿʘ ʧʦʛʣʠʥʘʥʥʷʤ ʩʚʽʪʣʘ; 

2. ɿʘ ʨʦʟʩʽʷʥʥʷʤ ʩʚʽʪʣʘ; 

3. ɿʘ ʜʠʬʨʘʢʮʽʻʶ ʩʚʽʪʣʘ; 

4. ɿʘ ʟʘʣʦʤʣʝʥʥʷʤ ʩʚʽʪʣʘ; 

5. ɿʘ ʧʦʣʷʨʠʟʘʮʽʻʶ ʩʚʽʪʣʘ; 

 

 

ʅʘʟʚʘʪʠ ʬʦʨʤʫʣʫ, ʱʦ ʥʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʟʜʽʣʫ çʆʧʪʠʢʘè: 
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ʈʽʚʥʷʥʥʷ ʄʘʢʩʚʝʣʣʘ ʽ ʚʠʩʥʦʚʢʠ ʟ ʥʠʭ: 

1. ʆʧʠʩʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʽ ʙʫʜʦʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ, ʟʚôʷʟʦʢ ʚʝʢʪʦʨʽʚ 

ɽ ʽ ʅ ʪʘ ʾʭ ʝʥʝʨʛʝʪʠʯʥʫ ʨʽʚʥʦʮʽʥʥʽʩʪʴ; 

2. ʆʧʠʩʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʫ ʩʝʨʝʜʦʚʠʱʽ; 
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3. ʆʧʠʩʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʫʞʥʠʭ ʭʚʠʣʴ; 

4. ʆʧʠʩʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʽʜʙʠʚʘʥʥʷ ʽ ʟʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ; 

5. ʇʽʜʪʚʝʨʜʞʫʶʪʴ ʽʩʥʫʚʘʥʥʷ ʝʬʽʨʫ; 

 

 

ʑʦ ʦʧʠʩʫʻ ʜʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ? 

1. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

2. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

3. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

4 ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʛʣʠʥʘʥʥʷ ʚʽʜ ʯʘʩʪʦʪʠ; 

5. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ; 

 

 

ʑʦ ʦʟʥʘʯʘʻ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʤʽʢʨʦʩʢʦʧʘ? 

1. ʅʘʡʤʝʥʰʠʡ ʧʨʝʜʤʝʪ, ʷʢʠʡ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʝʩʧʦʪʚʦʨʝʥʠʤ; 

2. ɼʠʬʨʘʢʮʽʡʥʫ ʢʘʨʪʠʥʫ, ʱʦ ʦʪʦʯʫʻ ʩʚʽʪʥʫ ʪʦʯʢʫ; 

3. ʂʫʪ, ʧʽʜ ʷʢʠʤ ʚʭʦʜʷʪʴ ʧʨʦʤʝʥʽ ʚ ʦʙô̒ ʢʪʠʚ ʤʽʢʨʦʩʢʦʧʘ; 

4. ɼʦʙʫʪʦʢ ʟʙʽʣʴʰʝʥʴ ʦʙô̒ ʢʪʠʚʘ ʪʘ ʦʢʫʣʷʨʘ; 

5. ɿʙʽʣʴʰʝʥʥʷ ʦʙô̒ ʢʪʠʚʘ; 

 

 

ʑʦ ʪʘʢʝ ʛʦʣʦʚʥʽ ʧʣʦʱʠʥʠ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ? 

1. ʇʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʾʾ ʬʦʢʫʩʠ; 

2. ʇʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʮʝʥʪʨʠ ʣʽʥʟ; 

3. ʇʣʦʱʠʥʠ, ʜʦʪʠʯʥʽ ʜʦ ʣʽʥʟ; 

4. ʇʣʦʱʠʥʠ, ʟʙʽʣʴʰʝʥʥʷ ʫ ʷʢʠʭ ʨʽʚʥʝ +1; 

5. ʇʣʦʱʠʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʦʜʥʘʢʦʚʽ ʢʫʪʠ ʟ ʚʽʩʩʶ; 

 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʦʛʦ ʪʽʣʘ: 

1. ʇʨʠʨʦʜʥʝ ʩʚʽʪʣʦ ʟ ʟʘʣʝʞʥʽʩʪʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ, ʦʧʠʩʫʚʘʥʦʶ ʬʦʨʤʫʣʦʶ 

ʇʣʘʥʢʘ; 

2. ʇʦʣʷʨʠʟʦʚʘʥʝ ʩʚʽʪʣʦ ʟ  ʟʘʣʝʞʥʽʩʪʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜ ʯʘʩʪʦʪʠ, ʦʧʠʩʫʚʘʥʦʶ ʬʦʨʤʫʣʦʶ   

ʇʣʘʥʢʘ; 

3. ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʥʝʚʠʜʠʤʠʭ ʜʽʣʷʥʢʘʭ ʩʧʝʢʪʨʫ; 

4. ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʠʰʝ ʫ ʚʠʜʠʤʽʡ ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ; 

5. ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ; 

 

 

ʆʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʥʽʟʦʪʨʦʧʥʠʭ ʩʝʨʝʜʦʚʠʱ: 

1. ʇʦʢʘʟʥʠʢʠ ʟʘʣʦʤʣʝʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʧʨʷʤʫ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʦʣʷʨʠʟʘʮʽʾ ʧʫʯʢʘ; 

2. ʇʦʢʘʟʥʠʢʠ ʟʘʣʦʤʣʝʥʥʷ ʟʘʣʝʞʘʪʴ ʪʽʣʴʢʠ ʚʽʜ ʥʘʧʨʷʤʫ ʧʦʰʠʨʝʥʥʷ; 

3. ʇʦʢʘʟʥʠʢʠ ʟʘʣʦʤʣʝʥʥʷ ʟʘʣʝʞʘʪʴ ʪʽʣʴʢʠ ʚʽʜ ʧʦʣʷʨʠʟʘʮʽʾ; 

4. ʇʦʢʘʟʥʠʢʠ ʟʘʣʦʤʣʝʥʥʷ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʧʨʷʤʫ ʽ ʚʽʜ ʧʦʣʷʨʠʟʘʮʽʾ; 

5. ʇʦʢʘʟʥʠʢʠ ʟʘʣʦʤʣʝʥʥʷ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

 

 

ʇʨʠʨʦʜʘ ʯʘʩʪʠʥʦʢ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʬʦʪʦʝʬʝʢʪʽ: 

1. ʇʽʜ ʚʧʣʠʚʦʤ ʩʚʽʪʣʘ ʚʠʙʠʚʘʶʪʴʩʷ ʽʦʥʠ ʜʽʝʣʝʢʪʨʠʢʘ; 

2. ʇʽʜ ʚʧʣʠʚʦʤ ʩʚʽʪʣʘ ʚʠʙʠʚʘʶʪʴʩʷ ʝʣʝʢʪʨʦʥʠ ʤʝʪʘʣʫ 

3. ʇʽʜ ʚʧʣʠʚʦʤ ʩʚʽʪʣʘ ʚʠʧʫʩʢʘʶʪʴʩʷ ʬʦʪʦʥʠ; 

4. ʇʽʜ ʚʧʣʠʚʦʤ ʩʚʽʪʣʘ ʚʠʙʠʚʘʶʪʴʩʷ ɔ ï ʢʚʘʥʪʠ ʘʙʦ ʨʝʥʪʛʝʥʽʚʩʴʢʽ ʧʨʦʤʝʥʽ; 
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5. ʇʽʜ ʚʧʣʠʚʦʤ ʩʚʽʪʣʘ ʚʠʙʠʚʘʶʪʴʩʷ ʧʨʦʪʦʥʠ; 

 

 

38. ʗʢʘ ʬʦʨʤʫʣʘ ʦʧʠʩʫʻ ʥʦʨʤʘʣʴʥʫ ʜʠʩʧʝʨʩʽʶ ʩʚʽʪʣʘ? 
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ʗʢʘ ʬʦʨʤʫʣʘ ʦʧʠʩʫʻ ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠ ʜʠʬʨʘʢʮʽʾ ʥʘ ʛʨʘʪʮʽ? 

1) 

sin sin
sin sin

sin sin
sin

d dN

I
d d

p f p f

l l
p f p f

l l

º Ö

; 

2) 

sin
sin

sin

dN

I
d

p f

l
p f

l

º

; 

3) 

sind kf l=
; 

4) 

( )sin 2 1
2

d k
l

f= +

; 

5) 

sin
sin

sin

dN

I
d

p f

l
p f

l

º

; 

 

 

ʗʢʘ ʬʦʨʤʫʣʘ ʦʧʠʩʫʻ ʽʥʚʘʨʽʘʥʪ ʃʘʛʨʘʥʞʘ-ɻʝʣʴʤʛʦʣʴʮʘ? 

1) 

n n n n

s s R

¡ ¡-
- =
¡

; 

2) yunnuy ¡¡¡= ; 

3) 

( )
1 2

1 1
1ʌ n

R R

å õ
= - -æ ö

ç ÷

; 

4) 

1 2f f
ʌ d=-

D

; 
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5) 

0,5

sin
y

n u

l
=

. 

 

$ZZ00941,4,1,2,0,1 

ʑʦ ʪʘʢʝ ʧʘʨʘʤʝʪʨʠʯʥʽ ʦʧʪʠʯʥʽ ʝʬʝʢʪʠ? 

1. ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʦʤʣʝʥʥʷ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ; 

2. ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʟ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ; 

3. ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʝʣʝʢʪʨʠʯʥʦʛʦ, ʤʝʭʘʥʽʯʥʦʛʦ, ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʽʚ; 

4. ɿʤʽʥʘ ʛʫʩʪʠʥʠ ʪʽʣʘ ʧʨʠ ʚʩʝʩʪʦʨʦʥʥʴʦʤʫ ʩʪʠʩʢʫ; 

5. ɿʤʽʥʘ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʯʘʩʪʦʪʠ; 

 

$ZZ00942,4,1,2,0,1 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʬʝʨʦʤʝʪʨʽʚ: 

1. ɼʣʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ; 

2. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ; 

3. ɼʣʷ ʧʨʝʮʠʟʽʡʥʦʛʦ ʬʦʢʫʩʫʚʘʥʥʷ ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ; 

4. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʚʽʜʜʘʣʝʥʠʭ ʧʨʝʜʤʝʪʽʚ; 

5. ɼʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʬʨʦʥʪʫ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ; 

 

$ZZ00943,4,1,2,0,1 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʨʘʢʮʽʡʥʠʭ ʛʨʘʪʦʢ 

1. ɼʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʩʚʽʪʣʘ ʫ ʩʧʝʢʪʨ; 

2. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʦʤʣʝʥʥʷ; 

3. ɼʣʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʦʤʣʝʥʥʷ; 

4. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʝʮʠʟʽʡʥʠʭ ʨʝʬʨʘʢʪʦʤʝʪʨʽʚ; 

5. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʙʝʨʘʮʽʡ ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ; 

 

$ZZ00944,4,1,2,0,1 

ʗʢʽ ʟ ʧʝʨʝʯʠʩʣʝʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʟʝʨʘ? 

1. ʐʠʨʦʢʘ ʩʤʫʛʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

2. ɺʝʣʠʢʘ ʨʦʟʙʽʞʥʽʩʪʴ ʧʫʯʢʘ; 

3. ʅʝʧʦʣʷʨʠʟʦʚʘʥʝ ʩʚʽʪʣʦ; 

4. ɺʠʩʦʢʘ ʩʧʝʢʪʨʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ; 

5. ɺʠʩʦʢʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʚʽʯʝʥʥʷ; 

 

$ZZ00945,4,1,2,0,1 

ʗʢʽ ʝʬʝʢʪʠ ʚʘʞʢʦ ʧʦʷʩʥʠʪʠ ʢʚʘʥʪʦʚʦʶ ʧʨʠʨʦʜʦʶ ʩʚʽʪʣʘ? 

1. ʌʦʪʦʝʬʝʢʪ; 

2. ɽʬʝʢʪ ʂʦʤʧʪʦʥʘ; 

3. ʉʚʽʪʣʦʚʠʡ ʪʠʩʢ; 

4. ɽʬʝʢʪ ɼʦʧʧʣʝʨʘ; 

5. ʂʫʪʦʚʘ ʟʘʣʝʞʥʽʩʪʴ ʬʦʪʦʝʬʝʢʪʫ; 

 

$ZZ00946,4,1,2,0,1 

ʅʘʟʚʘʪʠ ʥʝʢʦʛʝʨʝʥʪʥʽ ʝʬʝʢʪʠ ʥʝʣʽʥʽʡʥʦʾ ʦʧʪʠʢʠ: 

1. ʉʘʤʦʬʦʢʫʩʫʚʘʥʥʷ; 

2. ɻʝʥʝʨʘʮʽʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ; 

3. ɺʠʤʫʰʝʥʝ ʢʦʤʙʽʥʘʮʽʡʥʝ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ; 

4. ʈʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ; 

5. ɻʝʥʝʨʘʮʽʷ ʯʘʩʪʦʪ; 

 

$ZZ00947,4,1,2,0,1 
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ɺʢʘʟʘʪʠ ʦʙʣʘʩʪʴ ʢʚʘʨʮʦʚʦʛʦ ʫʣʴʪʨʘʬʽʦʣʝʪʫ: 

1.   l > 1 ʤ; 

2.  0,1 < l < 1 ʤʤ; 

3.  0,4 < l < 0,7 ʤʢʤ; 

4.  0,2 < l < 0,4 ʤʢʤ; 

5. 0,05 < l < 0,2; 

 

 

ɺʢʘʟʘʪʠ ʩʧʝʢʪʨʘʣʴʥʠʡ ʧʨʠʣʘʜ: 

1. ʄʽʢʨʦʩʢʦʧ; 

2. ʈʝʬʨʘʢʪʦʤʝʪʨ; 

3. ʄʘʩ-ʩʧʝʢʪʨʦʤʝʪʨ; 

4. ʉʧʝʢʪʨʦʧʨʦʝʢʪʦʨ; 

5. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨ; 

 

 

ʅʘʟʚʘʪʠ ʜʞʝʨʝʣʦ ʩʚʽʯʝʥʥʷ ʣʶʤʽʥʝʩʮʝʥʮʽʾ: 

1. ʃʘʤʧʘ ʨʦʟʞʘʨʝʥʥʷ; 

2. ʇʦʣʫʤôʷ ʩʽʨʥʠʢʘ; 

3. ʉʚʽʯʝʥʥʷ ʏʝʨʝʥʢʦʚʘ-ɺʘʚʽʣʦʚʘ; 

4. ʉʚʽʯʝʥʥʷ ʢʣʘʩʠʯʥʦʛʦ ʢʽʥʝʩʢʦʧʘ ʪʝʣʝʚʽʟʦʨʘ; 

5. ʉʚʽʯʝʥʥʷ ʮʠʬʨ ʽʥʜʠʢʘʪʦʨʘ ʛʦʜʠʥʥʠʢʘ; 

 

 

ʑʦ ʦʧʠʩʫʻ ʧʨʠʥʮʠʧ ʌʝʨʤʘ? 

1. ʋʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʭʚʠʣʴ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ ʩʚʽʪʣʘ; 

2. ʇʦʰʠʨʝʥʥʷ ʩʚʽʪʣʘ ʚ ʩʝʨʝʜʦʚʠʱʽ; 

3. ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʩʮʠʣʷʪʦʨʘ; 

4. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ ʫ ʤʫʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

5. ʇʦʣʷʨʠʟʘʮʽʶ ʩʚʽʪʣʘ ʫ ʢʨʠʩʪʘʣʘʭ; 

 

 

ɺʢʘʞʽʪʴ ʚʠʜʠʤʫ ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʫ: 

 1.   l > 1 ʤ; 

2.  0,1 < l < 1 ʤʤ; 

3.  0,4 < l < 0,7 ʤʢʤ; 

4.  0,2 < l < 0,4 ʤʢʤ; 

5. 0,05 < l < 0,2 ʤʢʤ; 

 

 

ɺʢʘʟʘʪʠ ʬʦʨʤʫ ʽʥʜʠʢʘʪʨʠʩʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʩʮʠʣʷʪʦʨʘ: 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ; 

3. ʆʚʘʣʦʾʜ; 

4. ʊʦʨʦʾʜ; 

5. ʇʘʨʘʣʝʣʝʧʽʧʝʜ; 

 

 

ɺʠʙʝʨʽʪʴ ʩʠʩʪʝʤʫ ʚʝʢʪʦʨʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ ʫ ʢʨʠʩʪʘʣʘʭ: 
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ʅʘ ʯʦʤʫ ˇʨʫʥʪʫʻʪʴʩʷ ʢʦʣʴʦʨʦʚʘ ʬʦʪʦʛʨʘʬʽʷ ʃʽʧʧʤʘʥʘ? 

1. ɿʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ; 

2. ɼʠʬʨʘʢʮʽʷ ʩʚʽʪʣʘ; 

3. ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʩʚʽʪʣʘ; 

4. ʇʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ; 

5. ʇʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘ; 

 

 

ʗʢʝ ʬʽʟʠʯʥʝ ʷʚʠʱʝ ʽʣʶʩʪʨʫʻ ʧʨʠʩʪʨʽʡ, ʚʽʜʦʤʠʡ ʷʢ ʜʟʝʨʢʘʣʦ ʃʣʦʡʜʘ? 

1. ʇʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘ; 

2. ʇʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ; 

3. ɺʽʜʙʠʚʘʥʥʷ ʩʚʽʪʣʘ; 

4. ʈʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ; 

5. ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʩʚʽʪʣʘ; 

 

 

ʈʦʣʴ ʧʦʣʷʨʠʟʘʪʦʨʘ ʫ ʩʭʝʤʽ ʽʥʪʝʨʬʝʨʝʥʮʽʡ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʧʨʦʤʝʥʽʚ: 

1. ɿʘʙʝʟʧʝʯʫʻ ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʧʫʯʢʽʚ; 

2. ɿʘʙʝʟʧʝʯʫʻ ʩʪʘʣʽʩʪʴ ʢʫʪʽʚ ʧʘʜʽʥʥʷ; 

3. ɿʘʙʝʟʧʝʯʫʻ ʩʪʘʣʽʩʪʴ ʢʫʪʽʚ ʤʽʞ ʥʘʧʨʷʤʘʤʠ ʢʦʣʠʚʘʥʴ ʧʘʜʘʶʯʦʛʦ ʧʨʦʤʝʥʷ ʽ ʦʩʷʤʠ 

ʢʨʠʩʪʘʣʘ; 

4. ɺʽʥ ʟʘʡʚʠʡ ʫ ʩʭʝʤʽ; 

5. ʌʽʣʴʪʨʫʻ ʧʘʜʘʶʯʠʡ ʧʫʯʦʢ; 

 

 

ʈʦʣʴ ʘʥʘʣʽʟʘʪʦʨʘ ʫ ʩʭʝʤʽ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʧʨʦʤʝʥʽʚ: 

1. ɿʘʙʝʟʧʝʯʫʻ ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʧʫʯʢʽʚ; 

2. ɿʚʦʜʠʪʴ ʚ ʦʜʥʫ ʪʦʯʢʫ ʧʦʣʷʨʠʟʦʚʘʥʽ ʧʨʦʤʝʥʽ; 

D,S 
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H 
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3. ʅʝ ʤʘʻ ʟʥʘʯʝʥʥʷ; 

4. ɿʚʦʜʠʪʴ  ʚ ʦʜʥʫ ʧʣʦʱʠʥʫ ʢʦʣʠʚʘʥʥʷ ʧʫʯʢʽʚ ʧʽʩʣʷ ʢʨʠʩʪʘʣʘ; 

5. ɺʥʦʩʠʪʴ ʧʝʚʥʫ ʨʽʟʥʠʮʶ ʭʦʜʫ; 

 

 

ʗʢʽ ʧʦʟʠʪʠʚʥʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʻ ʢʨʠʩʪʘʣʽʯʥʘ ʧʣʘʩʪʠʥʢʘ ʫ ʩʭʝʤʽ ʽʥʪʝʨʬʝʨʝʥʮʽʾ 

ʧʦʣʷʨʠʟʦʚʘʥʠʭ  ʧʨʦʤʝʥʽʚ; 

1. ɿʘʙʝʟʧʝʯʫʻ ʨʽʟʥʠʮʶ ʭʦʜʫ ʤʽʞ ʚʟʘʻʤʦʜʽʶʯʠʤʠ ʧʨʦʤʝʥʷʤʠ; 

2. ʇʦʣʷʨʠʟʫʻ ʧʘʜʘʶʯʠʡ ʧʫʯʦʢ; 

3. ʇʦʩʣʘʙʣʶʻ ʦʜʠʥ ʟ ʧʨʦʤʝʥʽʚ; 

4. ɺʠʨʽʚʥʶʻ ʾʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ; 

5. ɭ ʟʘʡʚʦʶ ʜʝʪʘʣʣʶ; 

 

 

ʑʦ ʪʘʢʝ ʛʦʣʦʚʥʠʡ ʬʦʢʫʩ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ? 

1. ʊʦʯʢʘ, ʫ ʷʢʽʡ ʟʙʠʨʘʶʪʴʩʷ ʙʫʜʴ-ʷʢʽ ʧʨʦʤʝʥʽ; 

2. ʊʦʯʢʘ, ʫ ʷʢʽʡ ʟʙʠʨʘʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʽ ʧʨʦʤʝʥʽ; 

3. ʊʦʯʢʘ, ʫ ʷʢʽʡ ʚʽʜʩʫʪʥʷ ʭʨʦʤʘʪʠʯʥʘ ʘʙʝʨʘʮʽʷ; 

4. ʊʦʯʢʘ, ʫ ʷʢʽʡ ʚʽʜʩʫʪʥʽʡ ʘʩʪʠʛʤʘʪʠʟʤ; 

5. ʊʦʯʢʘ, ʫ ʷʢʽʡ ʟʙʠʨʘʶʪʴʩʷ ʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ; 

 

 

ʑʦ ʪʘʢʝ ʛʦʣʦʚʥʽ ʧʣʦʱʠʥʠ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ? 

1. ʇʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʬʦʢʫʩ ʩʠʩʪʝʤʠ ʥʦʨʤʘʣʴʥʦ ʜʦ ʾʾ ʦʧʪʠʯʥʦʾ ʦʩʽ; 

2. ʇʣʦʱʠʥʠ, ʜʦʪʠʯʥʽ ʜʦ ʟʦʚʥʽʰʥʽʭ ʩʬʝʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ; 

3. ʇʣʦʱʠʥʠ, ʦʜʥʘʢʦʚʦ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʬʦʢʫʩʽʚ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ; 

4. ʇʣʦʱʠʥʠ, ʜʣʷ ʷʢʠʭ ʧʦʧʝʨʝʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʝ 1; 

5. ʇʣʦʱʠʥʠ, ʜʣʷ ʷʢʠʭ ʨʽʚʥʽ ʧʦʧʝʨʝʯʥʽ ʟʙʽʣʴʰʝʥʥʷ; 

 

 

ʑʦ ʪʘʢʝ ʦʧʪʠʯʥʠʡ ʽʥʪʝʨʚʘʣ? 

1. ɺʽʜʩʪʘʥʴ ʤʽʞ ʬʦʢʫʩʦʤ ʪʘ ʚʠʭʽʜʥʦʶ ʧʦʚʝʨʭʥʝʶ ʩʠʩʪʝʤʠ; 

2. ɺʽʜʩʪʘʥʴ ʤʽʞ ʚʭʽʜʥʦʶ ʧʦʚʝʨʭʥʝʶ ʩʠʩʪʝʤʠ; 

3. ɺʽʜʩʪʘʥʴ ʤʽʞ ʚʭʽʜʥʦʶ ʪʘ ʚʠʭʽʜʥʦʶ ʧʦʚʝʨʭʥʷʤʠ ʩʠʩʪʝʤʠ; 

4. ɺʽʜʩʪʘʥʴ ʤʽʞ ʥʘʡʙʣʠʞʯʠʤʠ ʬʦʢʫʩʘʤʠ ʩʫʩʽʜʥʽʭ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʠ; 

5. ɺʽʜʩʪʘʥʴ ʤʽʞ ʥʘʡʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʤʠ ʬʦʢʫʩʘʤʠ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤʠ; 

 

 

 ʅʦʨʤʘʣʴʥʘ ʜʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ: 

1. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʟʨʦʩʪʘʻ ʟ ʨʦʩʪʦʤ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

2. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʩʧʘʜʘʻ ʟ ʨʦʩʪʦʤ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

3. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

4. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʟʨʦʩʪʘʻ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʟʨʘʟʢʘ; 

5. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ; 

 

 

ʇʦʚʝʨʪʘʥʥʷ ʧʣʦʱʠʥʠ ʧʦʣʷʨʠʟʘʮʽʾ ʮʝ ʥʘʩʣʽʜʦʢ: 

1. ʃʽʥʽʡʥʦʛʦ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ; 

2. ɼʠʬʨʘʢʮʽʾ ʩʚʽʪʣʘ; 

3. ɯʥʪʝʨʬʝʨʝʥʮʽʾ ʩʚʽʪʣʘ; 

4. ʃʽʥʽʡʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

5. ʎʠʨʢʫʣʷʨʥʦʛʦ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ; 
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ɸʙʩʦʣʶʪʥʦ ʯʦʨʥʝ ʪʽʣʦ: 

1. ʇʦʛʣʠʥʘʻ ʧʦʚʥʽʩʪʶ ʚʠʜʠʤʝ ʩʚʽʪʣʦ; 

2. ɺʠʧʨʦʤʽʥʶʻ ʣʽʥʽʡʯʘʪʠʡ ʩʧʝʢʪʨ; 

3. ɺʠʧʨʦʤʽʥʶʻ ʫ ʥʝʚʠʜʠʤʽʡ ʜʽʣʷʥʮʽ ʩʧʝʢʪʨʫ; 

4. ʇʦʛʣʠʥʘʻ ʧʦʚʥʽʩʪʶ ʚ ʫʩʽʡ ʦʙʣʘʩʪʽ ʯʘʩʪʦʪ; 

5. ʅʝ ʧʦʛʣʠʥʘʻ ʩʚʽʪʣʘ; 

 

 

ɿʦʚʥʽʰʥʽʡ ʬʦʪʦʝʬʝʢʪ: 

1. ʇʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ ʟ ʚʠʙʠʚʘʥʥʷʤ ʢʚʘʥʪʽʚ ʽʥʰʦʾ ʯʘʩʪʦʪʠ; 

2. ʇʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ ʟ ʚʠʙʠʚʘʥʥʷʤ ʧʨʦʪʦʥʽʚ; 

3. ʇʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ ʟ ʚʠʙʠʚʘʥʥʷʤ ʝʣʝʢʪʨʦʥʽʚ; 

4. ʇʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ ʟ ʨʦʩʪʦʤ ʧʨʦʚʽʜʥʦʩʪʽ ʨʝʯʦʚʠʥʠ; 

5. ʇʦʛʣʠʥʘʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʟ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʩʚʽʪʣʘ; 

 

 

ɻʦʣʦʛʨʘʬʽʷ: 

1. ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ, ʦʪʨʠʤʘʥʘ ʟʘ ʩʭʝʤʦʶ ʖʥʛʘ; 

2. ʏʦʨʥʦ-ʙʽʣʝ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙô̒ ʢʪʠʚʘ; 

3. ʂʦʣʴʦʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙô̒ʪʠʚʘ; 

4. ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ, ʫʪʚʦʨʝʥʘ ʧʨʦʤʝʥʷʤʠ, ʷʢʽ ʜʠʬʨʘʛʫʚʘʣʠ ʥʘ ʝʣʝʤʝʥʪʘʭ ʦʙôʻʢʪʘ; 

5. ɿʦʙʨʘʞʝʥʥʷ, ʦʪʨʠʤʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʘ; 

 

 

ʗʢʘ ʟ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʝʦʤʝʪʨʠʯʥʦʾ ʦʧʪʠʢʠ? 

1. 

sin

sin
n

r

f
=

; 

2. 

sinb kf l=
; 

3. 

2 cos
2

dn r m
l

l= °

; 

4. 

( )0 expI I kd= -
; 
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0
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m
m

b
=
-

; 

 

 

ʗʢʘ ʟ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʠʬʨʘʢʮʽʾ ʩʚʽʪʣʘ? 

1. 

sin

sin
n

r

f
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; 

2. 

( )0 expI I kd= -
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m
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4. 

sind kf l=
; 

5. 

2 cos
2
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l
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; 

 

 

ʗʢʘ ʟ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʩʚʽʪʣʘ? 
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1. 

sin

sin
n

r

f
=

; 

2. 

sinb kf l=
; 

3. 

2

2

mv
h An= +

; 

4. 

sin
4

l
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; 

5. 

2

0 cosI I f=
; 

 

 

ʗʢʘ ʟ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ: 

1. 

n n n n

s s R
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; 
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n
l

l l
= +

-

; 

5. 

4I Tº
; 

 

 

ʗʢʘ ʟ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʠʩʧʝʨʩʽʾ ʩʚʽʪʣʘ? 

1. 

nuy n u y¡ ¡ ¡=
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ʗʢʘ ʟ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʝʣʽʥʽʡʥʦʾ ʦʧʪʠʢʠ? 

1. 

sind kf l=
; 

2.

4I l-º
 

3. 

0,6

sin
y
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l
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; 

4. 

xx ff¡ ¡=
; 

5. ʇʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʝʤʘʻ; 

 

 

ʗʢʽ ʟ ʥʘʩʪʫʧʥʠʭ ʝʬʝʢʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʝʣʽʥʽʡʥʦʾ ʦʧʪʠʢʠ? 
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1. ʃʽʥʽʡʥʘ ʧʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘ; 

2. ʎʠʨʢʫʣʷʨʥʘ ʧʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘ; 

3. ʉʘʤʦʬʦʢʫʩʫʚʘʥʥʷ; 

4. ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʩʚʽʪʣʘ; 

5. ʌʦʪʦʝʬʝʢʪ; 

 

 

ʗʢʽ ʟ ʥʘʟʚʘʥʠʭ ʝʬʝʢʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʝʣʽʥʽʡʥʦʾ ʦʧʪʠʢʠ? 

1. ɻʝʥʝʨʘʮʽʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ; 

2. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʤʦʜ; 

3. ʂʦʤʙʽʥʘʮʽʡʥʝ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ; 

4. ʃʶʤʽʥʝʩʮʝʥʮʽʷ; 

5. ʄʘʥʜʝʣʴʰʪʘʤ-ɹʨʽʣʣʶʝʥʽʚʩʴʢʝ ʨʦʟʩʽʷʥʥʷ; 

 

 

ʗʢʽ ʟ ʥʘʟʚʘʥʠʭ ʝʬʝʢʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʣʽʥʽʡʥʦʾ ʦʧʪʠʢʠ? 

1. ʉʘʤʦʬʦʢʫʩʫʚʘʥʥʷ; 

2. ɻʝʥʝʨʘʮʽʷ ʛʘʨʤʦʥʽʢ; 

3. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʤʦʜ; 

4. ɺʠʤʫʰʝʥʝ ʨʦʟʩʽʷʥʥʷ ʄʘʥʜʝʣʴʰʪʘʤ-ɹʨʽʣʣʶʝʥʘ; 

5. ɺʠʤʫʰʝʥʝ ʢʦʤʙʽʥʘʮʽʡʥʝ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ; 

 

 

ɼʝ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʚʠʱʝ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʜʙʠʚʘʥʥʷ ʩʚʽʪʣʘ? 

1. ʃʽʥʽʾ ʟʚô̫ ʟʢʫ; 

2. ɯʥʪʝʨʬʝʨʦʤʝʪʨʠ; 

3. ʈʝʬʨʘʢʪʦʤʝʪʨʠ; 

4. ʋ ʛʝʦʤʝʪʨʠʯʥʽʡ ʦʧʪʠʮʽ; 

5. ʇʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʝʤʘʻ; 

 

 

ɼʝ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽʥʪʝʨʬʝʨʝʥʮʽʷ ʩʚʽʪʣʘ? 

1. ʋʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʫ ʤʽʢʨʦʩʢʦʧʽ; 

2. ɺʠʤʽʨʶʚʘʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ; 

3. ɺʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ; 

4. ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ; 

5. ʇʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʝʤʘʻ; 

 

 

ʑʦ ʪʘʢʝ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʤʽʢʨʦʩʢʦʧʘ? 

1. ɿʘʛʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʨʝʜʤʝʪʘ, ʷʢʠʡ ʤʦʞʥʘ ʙʘʯʠʪʠ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ; 

2. ʂʦʥʪʨʘʩʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ; 

3. ʗʩʢʨʘʚʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ; 

4. ʅʘʡʤʝʥʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ, ʷʢʽ ʙʘʯʠʤʦ ʦʢʨʝʤʦ; 

5. ʅʘʡʙʽʣʴʰʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ, ʷʢʽ ʙʘʯʠʤʦ ʦʢʨʝʤʦ; 

 

 

ɺʠʙʝʨʽʪʴ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʽ ʽʥʪʝʨʬʝʨʦʤʝʪʨʠ: 

1. ɯʥʪʝʨʬʝʨʦʤʝʪʨ ɾʘʤʝʥʘ; 

2. ɯʥʪʝʨʬʝʨʦʤʝʪʨ ʌʘʙʨʽ-ʇʝʨʦ; 

3. ɯʥʪʝʨʬʝʨʦʤʝʪʨ ʄʘʡʢʝʣʴʩʦʥʘ; 

4. ɯʥʪʝʨʬʝʨʦʤʝʪʨ ʈʝʣʝʷ; 
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5. ʇʣʘʩʪʠʥʢʘ ʃʫʤʤʝʨʘ-ɻʝʨʢʝ; 

 

 

ʑʦ ʪʘʢʝ ʟʦʥʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ ʌʨʝʥʝʣʷ? 

1. ʇʨʠʩʪʨʽʡ, ʱʦ ʩʪʚʦʨʶʻ ʟʘʜʘʥʫ ʨʽʟʥʠʮʶ ʬʘʟ; 

2. ʌʦʢʫʩʫʶʯʠʡ ʧʨʠʩʪʨʽʡ; 

3. ɼʠʩʧʝʨʛʫʶʯʠʡ ʧʨʠʩʪʨʽʡ; 

4. ʇʦʣʷʨʠʟʫʶʯʠʡ ʧʨʠʩʪʨʽʡ; 

5. ʌʽʣʴʪʨ; 

 

 

ʅʘʟʚʘʪʠ  ʜʚʦʤʽʨʥʫ ʜʠʬʨʘʢʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ: 

1. ɸʤʧʣʽʪʫʜʥʘ ʜʠʬʨʘʢʮʽʡʥʘ ʨʝʰʽʪʢʘ ʥʘ ʩʢʣʽ; 

2. ʊʢʘʥʠʥʘ ʥʝʪʢʘʥʘ; 

3. ʊʢʘʥʠʥʘ ʪʢʘʥʘ; 

4. ʂʨʠʩʪʘʣ ʢʫʙʽʯʥʠʡ; 

5. ʄʨʷʢʘ; 

 

 

ʂʨʠʩʪʘʣʠ ʷʢʠʭ ʩʠʥʛʦʥʽʡ ʦʧʪʠʯʥʦ ʽʟʦʪʨʦʧʥʽ? 

1. ʈʦʤʙʽʯʥʘ; 

2. ʄʦʥʦʢʣʽʥʥʘ; 

3. ʊʝʪʨʘʛʦʥʘʣʴʥʘ; 

4. ɻʝʢʩʘʛʦʥʘʣʴʥʘ; 

5. ʇʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʝʤʘʻ; 

 

 

ʅʘʟʚʘʪʠ ʦʧʪʠʯʥʦ ʽʟʦʪʨʦʧʥʽ ʨʝʯʦʚʠʥʠ: 

1. ʂʨʠʩʪʘʣʠ ʨʦʤʙʽʯʥʦʾ ʩʠʥʛʦʥʽʾ; 

2. ʈʽʜʢʽ ʢʨʠʩʪʘʣʠ; 

3. ʉʝʛʥʝʪʦʝʣʝʢʪʨʠʯʥʽ ʢʨʠʩʪʘʣʠ; 

4. ʄʘʛʥʽʪʥʽ ʢʨʠʩʪʘʣʠ; 

5. ɺʦʜʘ; 

 

 

ʅʘʟʚʘʪʠ ʘʩʪʨʦʥʦʤʽʯʥʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ: 

1. ʄʝʪʦʜ ʘʙʝʨʘʮʽʡ; 

2. ʄʝʪʦʜ ʌʽʟʦ; 

3. ʄʝʪʦʜ ʌʫʢʘ; 

4. ʄʝʪʦʜ ʄʘʡʢʝʣʴʩʦʥʘ; 

5. ʄʝʪʦʜ ʈʝʤʝʨʘ; 

 

 

ʅʘʟʚʘʪʠ ʧʦʣʷʨʠʟʘʪʦʨʠ ʩʚʽʪʣʘ: 

1. ʇʣʘʩʪʠʥʢʘ ʃʫʤʤʝʨʘ-ɻʝʨʢʝ; 

2. ʂʚʘʨʮʦʚʠʡ ʢʣʠʥ; 

3. ɿʦʥʘʣʴʥʘ ʧʣʘʩʪʠʥʢʘ; 

4. ʇʨʠʟʤʘ ʅʽʢʦʣʷ; 

5. ʇʦʚʦʨʦʪʥʘ ʧʨʠʟʤʘ; 

 

 

ʅʘʟʚʘʪʠ ʝʬʝʢʪʠ, ʧʝʨʝʜʙʘʯʝʥʽ ʩʧʝʮʽʘʣʴʥʦʶ ʪʝʦʨʽʻʶ ʚʽʜʥʦʩʥʦʩʪʽ: 
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1. ɸʥʦʤʘʣʴʥʘ ʜʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ; 

2. ʎʠʨʢʫʣʷʨʥʝ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ; 

3. ʏʝʪʚʝʨʦ ʟʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ ʫ ʢʨʠʩʪʘʣʘʭ; 

4. ʇʦʧʝʨʝʯʥʠʡ ʝʬʝʢʪ ɼʦʧʧʣʝʨʘ; 

5. ɻʝʥʝʨʘʮʽʷ ʛʘʨʤʦʥʽʢ; 

 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʜʠʩʧʝʨʩʽʾ ʩʚʽʪʣʘ, ʧʝʨʝʜʙʘʯʝʥʽ ʢʚʘʥʪʦʚʦʶ ʪʝʦʨʽʻʶ: 

1. ɸʥʦʤʘʣʴʥʘ ʜʠʩʧʝʨʩʽʷ; 

2. ɺʽʜô̒ ʤʥʘ ʜʠʩʧʝʨʩʽʷ; 

3. ʅʦʨʤʘʣʴʥʘ ʜʠʩʧʝʨʩʽʷ; 

4. ʊʝʤʧʝʨʘʪʫʨʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ; 

5. ʇʨʦʩʪʦʨʦʚʘ ʜʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ; 

 

 

ʂʦʣʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜô̒ ʤʥʘ ʜʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ? 

1. ɺ ʦʙʣʘʩʪʽ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ; 

2. ʇʽʜ ʜʽʻʶ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ; 

3. ʇʽʜ ʜʽʻʶ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ; 

4. ʇʽʜ ʜʽʻʶ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ; 

5. ʇʨʠ ʬʘʟʦʚʠʭ ʧʝʨʝʭʦʜʘʭ; 

 

 

ɺʠʙʝʨʽʪʴ ʬʦʨʤʫʣʠ, ʷʢʽ ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʦʟʜʽʣʫ ʦʧʪʠʢʘ: 
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ʗʢʽ ʚʽʜʢʨʠʪʪʷ ʚ ʦʧʪʠʮʽ ʟʨʦʙʣʝʥʽ ʫ 20 ʩʪ.? 

1. ʇʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘ; 

2. ɻʦʣʦʛʨʘʬʽʷ; 

3. ʆʂɻ; 

4. ɿʘʢʦʥʠ ʨʽʚʥʦʚʘʞʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 

5. ʇʦʩʪʽʡʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ; 

 

 

ʏʦʤʫ ʜʠʩʢʨʝʪʥʠʡ ʩʧʝʢʪʨ ʨʪʫʪʥʦʾ ʣʘʤʧʠ ʩʧʨʠʡʤʘʻʪʴʩʷ ʦʢʦʤ ʷʢ ʙʽʣʝ ʩʚʽʪʣʦ? 

1. ɺʽʥ ʜʫʞʝ ʷʩʢʨʘʚʠʡ 

2. ʋ ʥʴʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫʩʽ ʜʽʣʷʥʢʠ ʚʠʜʠʤʦʾ ʦʙʣʘʩʪʽ 

3. ʋ ʥʴʦʤʫ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʽʥʽʡ 

4. ʋ ʥʴʦʤʫ ʥʝʤʘʻ ʬʽʦʣʝʪʦʚʦʾ ʜʽʣʷʥʢʠ 

5. ʋ ʥʴʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʦʣʦʚʥʽ ʜʽʣʷʥʢʠ ʚʠʜʠʤʦʾ ʦʙʣʘʩʪʽ 

 



116 

 

ʏʦʤʫ ʩʠʣʴʥʦ ʥʘʛʨʽʪʠʡ ʙʘʣʦʥ ʨʪʫʪʥʦʾ ʣʘʤʧʠ ʥʝ ʟʘʙʘʨʚʣʝʥʠʡ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʢʫʩʦʢ ʟʘʣʽʟʘ? 

1. ɺʽʥ ʜʫʞʝ ʪʦʥʢʠʡ ʽ ʪʦʤʫ ʥʝ ʚʠʜʥʦ ʧʦʛʣʠʥʘʥʥʷ 

2. ɺʽʥ ʰʚʠʜʢʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ 

3. ɺʽʥ ʥʝ ʚʠʧʨʦʤʽʥʶʻ ʥʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ʂʽʨʭʛʦʬʘ ʫ ʚʠʜʠʤʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ 

4. ɺʽʥ ʥʝ ʚʠʧʨʦʤʽʥʶʻ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽʡ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ 

5. ɺʽʥ ʥʝʜʦʩʪʘʪʥʴʦ ʥʘʛʨʽʪʠʡ 

 

 

ʏʦʤʫ ʩʧʝʢʪʨʘʣʴʥʽ ʣʽʥʽʾ ʤʘʶʪʴ ʬʦʨʤʫ ʧʨʷʤʠʭ? 

1. ɺʦʥʠ ʻ ʢʦʣʴʦʨʦʚʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʚʭʽʜʥʦʾ ʱʽʣʠʥʠ 

2. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʽʥʽʡʥʠʤʠ ʛʨʘʥʠʮʷʤʠ ʜʠʩʧʝʨʛʫʶʯʦʾ ʧʨʠʟʤʠ 

3. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʽʥʽʡʥʽʩʪʶ ʰʪʨʠʭʽʚ 

4. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʽʩʪʶ ʧʫʯʢʽʚ ʧʽʩʣʷ ʢʦʣʽʤʘʪʦʨʘ 

5. ɺʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʭʽʜʥʦʶ ʟʽʥʠʮʝʶ ʧʨʠʣʘʜʫ 

 

 

ʏʠʤ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʧʝʢʪʨʠ ʩʚʽʯʝʥʥʷ ʣʘʤʧ ʨʦʟʞʘʨʝʥʥʷ ʪʘ ʨʪʫʪʥʦʾ ʣʘʤʧʠ? 

1. ɯʥʪʝʥʩʠʚʥʽʩʪʶ ʩʚʽʯʝʥʥʷ 

2. ʇʦʣʷʨʠʟʘʮʽʻʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

3. ʅʝʦʜʥʘʢʦʚʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

4. ʉʧʝʢʪʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

5. ʂʦʛʝʨʝʥʪʥʽʩʪʶ 

 

 

ʗʢ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ? 

1. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

2. ɿʘ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

3. ɿʘ ʡʦʛʦ ʚʟʘʻʤʦʜʽʻʶ ʟ ʬʽʣʴʪʨʦʤ 

4. ɿʘ ʚʟʘʻʤʦʜʽʻʶ ʟ ʧʨʠʟʤʦʶ ʅʽʢʦʣʷ 

5. ɿʘ ʚʟʘʻʤʦʜʽʻʶ ʟ ʪʨʠʛʨʘʥʥʦʶ ʧʨʠʟʤʦʶ 

 

 

ʅʘ ʦʩʥʦʚʽ ʷʢʠʭ ʟʘʢʦʥʽʚ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʣʽʥʽʡʥʫ ʧʦʣʷʨʠʟʘʮʽʶ ʩʚʽʪʣʘ? 

1. ɿʘ ʬʦʨʤʫʣʦʶ ʇʣʘʥʢʘ 

2. ɿʘ ʨʽʚʥʷʥʥʷʤ ɽʡʥʰʪʝʡʥʘ ʜʣʷ ʬʦʪʦʝʬʝʢʪʫ 

3. ɿʘ ʬʦʨʤʫʣʘʤʠ ʌʨʝʥʝʣʷ 

4. ɿʘ ʬʦʨʤʫʣʦʶ ɺʫʣʴʬʘ-ɹʨʝʛʛʘ 

5. ɿʘ ʬʦʨʤʫʣʦʶ ʈʝʣʝʷ 

 

 

ʗʢ ʚʩʪʘʥʦʚʠʪʠ ʧʣʦʱʠʥʫ ʢʦʣʠʚʘʥʴ ʝʣʝʢʪʨʠʯʥʦʛʦ ʚʝʢʪʦʨʘ ʣʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʾ ʩʚʽʪʣʦʚʦʾ 

ʭʚʠʣʽ; 

1. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʠʬʨʘʢʮʽʡʥʦʾ ʛʨʘʪʢʠ 

2. ʅʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʌʝʨʤʘ 

3. ʅʘ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ʚʽʜʙʠʚʘʥʥʷ ʩʚʽʪʣʘ 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʢʪʨʦʩʢʦʧʘ 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ 

 

 

ʗʢ ʨʦʟʨʽʟʥʠʪʠ ʧʨʠʨʦʜʥʝ ʩʚʽʪʣʦ ʚʽʜ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʧʦ ʢʦʣʫ? 

1. ɿʘ ʧʦʛʣʠʥʘʥʥʷʤ ʫ ʢʦʣʴʦʨʦʚʦʤʫ ʩʢʣʽ 
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2. ɿʘ ʽʥʜʠʢʘʪʨʠʩʦʶ ʨʦʟʩʽʷʥʥʷ 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʟʤʠ ʅʽʢʦʣʷ 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʩʪʠʥʢʠ 

4
l

 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʟʤʠ ʅʽʢʦʣʷ ʽ ʧʣʘʩʪʠʥʢʠ 

4
l

 

 

 

ʗʢ ʧʦʙʫʜʦʚʘʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ʧʽʚ ʪʽʥʴʦʚʦʛʦ ʧʦʣʷʨʠʤʝʪʨʘ? 

1. ʎʝ ʟʚʠʯʘʡʥʠʡ ʣʽʥʽʡʥʠʡ ʧʦʣʷʨʠʟʘʪʦʨ 

2. ɼʚʘ ʣʽʥʽʡʥʽ ʧʦʣʷʨʠʟʘʪʦʨʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

3. ɼʚʘ ʣʽʥʽʡʥʽ ʧʦʣʷʨʠʟʘʪʦʨʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʧʽʜ ʤʘʣʠʤ ʢʫʪʦʤ 

4. ʊʨʠ ʣʽʥʽʡʥʽ ʧʦʣʷʨʠʟʘʪʦʨʠ 

5. ʃʽʥʽʡʥʠʡ ʧʦʣʷʨʠʟʘʪʦʨ ʪʘ ʧʣʘʩʪʠʥʢʘ

4
l

 

 

 

ʗʢʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʧʦʚʝʨʪʘʪʠ ʧʣʦʱʠʥʫ ʧʦʣʷʨʠʟʘʮʽʾ? 

1. ʈʽʜʠʥʠ, ʛʘʟʠ 

2. ʉʢʣʘ ʧʨʦʟʦʨʽ 

3. ʉʢʣʘ ʟʘʙʘʨʚʣʝʥʽ 

4. ʂʨʠʩʪʘʣʠ ʩʝʨʝʜʥʽʭ ʩʠʥʛʦʥʽʡ 

5. ʈʝʯʦʚʠʥʠ ʙʝʟ ʮʝʥʪʨʘ ʩʠʤʝʪʨʽʾ 

 

 

ʑʦ ʪʘʢʝ ʯʘʩʪʦʪʥʘ ʜʠʩʧʝʨʩʽʷ ʩʚʽʪʣʘ? 

1. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʧʦʣʷʨʠʟʘʮʽʾ 

2. ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

3. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʯʝʥʥʷ ʣʘʤʧʠ ʨʦʟʞʘʨʝʥʥʷ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

4. ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʪʦʝʬʝʢʪʫ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

5. ɺʝʣʠʯʠʥʘ, ʟʘʜʘʥʘ ʬʦʨʤʫʣʦʶ 

2

2
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2

n N
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n r
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ʑʦ ʚʠʟʥʘʯʘʻ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʨʝʯʦʚʠʥʠ? 

1. ʐʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʣʘ ʫ ʥʽʡ 

2. ʇʦʣʷʨʠʟʘʮʽʶ ʩʚʽʪʣʘ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʨʝʯʦʚʠʥʫ 

3. ɺʝʣʠʯʠʥʫ ʬʦʪʦʝʬʝʢʪʫ 

4. ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʚʘʥʥʷ ʩʚʽʪʣʘ ʨʝʯʦʚʠʥʦʶ 

5. ʉʧʝʢʪʨʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʬʦʪʦʝʬʝʢʪʫ 

 

 

ʆʩʥʦʚʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʪʦʝʬʝʢʪʫ ʫ ʪʝʭʥʽʮʽ: 

1. ʈʝʻʩʪʨʘʮʽʷ ʩʚʽʪʣʦʚʠʭ ʧʦʪʦʢʽʚ ʪʘ ʾʭ ʟʤʽʥ 

2. ɿʘʧʠʩ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʟʚʫʢʫ 

3. ɺʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʟʚʫʢʫ 

4. ɺʠʤʽʨʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 

5. ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

 

 

ʇʨʠʟʥʘʯʝʥʥʷ ʢʦʣʽʤʘʪʦʨʘ ʚ ʦʧʪʠʯʥʠʭ ʧʨʠʣʘʜʘʭ: 

1. ʉʬʦʢʫʩʫʚʘʪʠ ʧʫʯʦʢ ʥʘ ʱʽʣʠʥʫ 
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2. ʉʬʦʢʫʩʫʚʘʪʠ ʧʫʯʦʢ ʥʘ ʜʠʩʧʝʨʩʽʡʥʫ ʩʠʩʪʝʤʫ 

3. ɿʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʤʽʨʥʝ ʦʩʚʽʪʣʝʥʥʷ 

4. ʉʪʚʦʨʠʪʠ ʧʘʨʘʣʝʣʴʥʠʡ ʧʫʯʦʢ 

5. ʇʦʣʷʨʠʟʫʚʘʪʠ ʧʫʯʦʢ 

 

 

ɸʭʨʦʤʘʪʠʯʥʽ ʘʙʝʨʘʮʽʾ ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ: 

1. ɿʘʣʝʞʥʽʩʪʴ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ ʣʽʥʟʠ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

2. ɸʩʪʠʛʤʘʪʠʟʤ 

3. ʉʧʦʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʘʧʝʨʪʫʨʠ ʧʫʯʢʘ 

4. ʉʧʦʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʪʘ ʦʩʽ ʩʚʽʪʣʦʚʦʛʦ ʢʦʥʫʩʘ ʟ ʦʧʪʠʯʥʦʶ 

ʚʽʩʩʶ ʩʠʩʪʝʤʠ 

5. ʂʦʤʘ 

 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʦʣʷʨʠʟʦʚʘʥʦʤʫ ʩʚʽʪʣʽ 

1. ʅʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ  ʦʨʽʻʥʪʘʮʽʶ ʟʨʘʟʢʘ 

2. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʯʫʪʣʠʚʽʩʪʴ ʧʨʠʡʤʘʯʘ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

3. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʣʷʨʠʟʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʘʧʘʨʘʪʫʨʠ 

4. ʉʣʽʜ ʧʨʘʮʶʚʘʪʠ ʫ ʟʙʽʞʥʦʤʫ ʩʚʽʪʣʽ 

5. ʉʣʽʜ ʧʨʘʮʶʚʘʪʠ ʫ ʧʘʨʘʣʝʣʴʥʦʤʫ ʩʚʽʪʣʽ 

 

 

ʗʢʽ ʧʝʨʝʚʘʛʠ ʤʘʶʪʴ ʢʨʠʩʪʘʣʠ ʧʝʨʝʜ ʩʢʣʘʤʠ ʦʜʥʘʢʦʚʦʛʦ ʟ ʥʠʤʠ ʩʢʣʘʜʫ? 

1. ʄʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰʠʡ ʥʘʙʽʨ ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

2. ʃʝʛʰʝ ʦʪʨʠʤʘʪʠ ʦʜʥʦʨʽʜʥʽ ʟʨʘʟʢʠ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ 

3. ʇʨʦʩʪʽʰʘ ʪʝʭʥʦʣʦʛʽʷ ʦʪʨʠʤʘʥʥʷ ʟʨʘʟʢʽʚ 

4. ʄʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʚʽʜʤʽʥʥʠʭ ʝʬʝʢʪʽʚ 

5. ʃʝʛʰʝ ʚʠʛʦʪʦʚʠʪʠ ʟʨʘʟʢʠ 

 

 

ʏʠʤ ʩʫʪʪʻʚʦ ʨʽʟʥʠʪʴʩʷ ʧʫʯʦʢ ʛʝʣʽʡ-ʥʝʦʥʦʚʦʛʦ ʣʘʟʝʨʘ ʚʽʜ ʧʫʯʢʘ ʥʝʦʥʦʚʦʾ ʣʘʤʧʠ? 

1. ɯʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

2. ʇʨʦʩʪʦʨʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

3. ʇʦʣʷʨʠʟʘʮʽʻʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

4. ʂʦʛʝʨʝʥʪʥʽʩʪʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

5. ʂʦʣʴʦʨʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

 

 

ʅʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʟʘʢʦʥʫ ˇʨʫʥʪʫʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʤʝʪʦʜʦʤ ʧʨʠʟʤʠ? 

1. ɼʠʩʧʝʨʩʽʾ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠʟʤʠ 

2. ɻʨʘʥʠʯʥʦʛʦ ʢʫʪʘ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʜʙʠʚʘʥʥʷ 

3. ʈʽʟʥʠʮʽ ʭʦʜʫ ʤʽʞ ʧʨʦʤʝʥʷʤʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

4. ʇʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ 

5. ʇʦʚʝʨʪʘʥʥʷ ʧʣʦʱʠʥʠ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ 

 

 

ʅʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʟʘʢʦʥʫ ˇʨʫʥʪʫʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʤʝʪʦʜʦʤ 

ʨʝʬʨʘʢʪʦʤʝʪʨʘ? 

1. ɼʠʩʧʝʨʩʽʾ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠʟʤʠ 

2. ɻʨʘʥʠʯʥʦʛʦ ʢʫʪʘ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʜʙʠʚʘʥʥʷ 

3. ʈʽʟʥʠʮʽ ʭʦʜʫ ʤʽʞ ʧʨʦʤʝʥʷʤʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 
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4. ʇʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ 

5. ʇʦʚʝʨʪʘʥʥʷ ʧʣʦʱʠʥʠ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ 

 

 

ʅʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʟʘʢʦʥʫ ˇʨʫʥʪʫʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʤʝʪʦʜʦʤ 

ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ? 

1. ɼʠʩʧʝʨʩʽʾ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠʟʤʠ 

2. ɻʨʘʥʠʯʥʦʛʦ ʢʫʪʘ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʜʙʠʚʘʥʥʷ 

3. ʈʽʟʥʠʮʽ ʭʦʜʫ ʤʽʞ ʧʨʦʤʝʥʷʤʠ ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ ʭʚʠʣʽ. 

4. ʇʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ 

5. ʇʦʚʝʨʪʘʥʥʷ ʧʣʦʱʠʥʠ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ 

 

 

ʅʘʚʽʱʦ ʧʦʣʷʨʠʟʫʶʯʽ ʧʨʠʟʤʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʩʢʣʝʻʥʠʭ ʤʽʞ ʩʦʙʦʶ ʙʣʦʢʽʚ ʟ ʦʜʥʦʛʦ ʘʙʦ ʟ 

ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ? 

1. ʑʦʙʠ ʟʝʢʦʥʦʤʠʪʠ ʤʘʪʝʨʽʘʣ 

2. ʑʦʙʠ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʤʽʨʠ ʧʨʠʟʤʠ 

3. ʑʦʙʠ ʦʙʠʜʚʘ ʧʨʦʤʝʥʽ ʟʘʟʥʘʣʠ ʧʦʚʥʦʛʦ ʚʽʜʙʠʚʘʥʥʷ ʥʘ ʤʝʞʽ ʩʢʣʝʶʚʘʥʥʷ 

4. ʑʦʙʠ ʦʜʠʥ ʧʨʦʤʽʥʴ ʟʘʟʥʘʚ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʜʙʠʚʘʥʥʷ ʥʘ ʤʝʞʽ ʩʢʣʝʶʚʘʥʥʷ 

5. ʑʦʙʠ ʟʤʽʥʠʪʠ ʧʦʣʷʨʠʟʘʮʽʶ ʧʫʯʢʽʚ 

 

 

ʂʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ: 

1. ɯʥʪʝʨʬʝʨʦʤʝʪʨ ɾʘʤʝʥʘ 

2. ɼʠʬʨʘʢʮʽʡʥʘ ʛʨʘʪʢʘ 

3. ʇʣʘʩʪʠʥʢʘ ʃʫʤʤʝʨʘ-ɻʝʨʢʝ 

4. ɹʽʧʨʠʟʤʘ 

5. ɼʟʝʨʢʘʣʘ ʌʨʝʥʝʣʷ 

 

 

ʅʝʢʦʛʝʨʝʥʪʥʽ ʥʝʣʽʥʽʡʥʦ-ʦʧʪʠʯʥʽ ʝʬʝʢʪʠ: 

1. ɻʝʥʝʨʘʮʽʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ 

2. ɹʘʛʘʪʦʬʦʪʦʥʥʝ ʧʦʛʣʠʥʘʥʥʷ 

3. ɺʠʤʫʰʝʥʝ ʢʦʤʙʽʥʘʮʽʡʥʝ ʨʦʟʩʽʶʚʘʥʥʷ ʩʚʽʪʣʘ 

4. ʉʘʤʦʬʦʢʫʩʫʚʘʥʥʷ 

5. ʆʧʪʠʯʥʠʡ ʧʨʦʙʽʡ ʩʝʨʝʜʦʚʠʱʘ 

 

 

ʏʦʤʫ ʢʦʣʴʦʨʠ ʪʦʥʢʠʭ ʧʣʽʚʦʢ ʦʣʽʾ ʥʝ ʚʠʜʥʽ ʥʘ ʩʫʭʽʡ ʜʦʨʦʟʽ? 

1. ʅʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽʥʪʝʨʬʝʨʝʥʮʽʷ ʯʝʨʝʟ ʨʽʟʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʫʯʢʽʚ 

2. ʈʦʟʤʠʪʪʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʥʘʢʣʘʜʘʥʥʷ ʧʫʯʢʽʚ ʟ ʭʘʦʪʠʯʥʠʤ ʥʘʙʦʨʦʤ 

ʪʦʚʱʠʥ 

3. ɺʽʜʩʫʪʥʽʩʪʴ ʜʨʫʛʦʛʦ ʧʨʦʤʝʥʷ 

4. ʇʫʯʢʠ ʥʝ ʢʦʛʝʨʝʥʪʥʽ 

5. ɺʦʥʠ ʚʠʜʥʽ 

 

 

ʇʨʦ ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʠʥʮʠʧ ʅʝʡʤʘʥʘ? 

1. ʄʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʨʽʟʥʽ ʧʨʦʤʝʥʽ ʧʦʰʠʨʶʶʪʴʩʷ ʟʘ ʦʜʥʘʢʦʚʠʡ ʯʘʩ 

2. ɼʚʽ ʩʧʝʢʪʨʘʣʴʥʽ ʣʽʥʽʾ ʨʦʟʜʽʣʷʶʪʴʩʷ, ʷʢʱʦ ʧʨʦʚʘʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʽʞ ʾʭ ʤʘʢʩʠʤʫʤʘʤʠ 

ʩʷʛʘʻ 20% ʤʘʢʩʠʤʫʤʽʚ 

3. ʉʠʤʝʪʨʽʷ ʟʦʚʥʽʰʥʴʦʾ ʬʦʨʤʠ ʢʨʠʩʪʘʣʘ ʻ ʤʽʥʽʤʘʣʴʥʦʶ 
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4. ɺʽʜʟʥʘʯʘʻ ʨʝʟʫʣʴʪʘʪ ʩʢʣʘʜʘʥʥʷ ʩʠʤʝʪʨʽʡ ʢʽʣʴʢʦʭ ʛʨʫʧ 

5. ʂʦʞʥʘ ʪʦʯʢʘ ʬʨʦʥʪʫ ʭʚʠʣʽ ʻ ʜʞʝʨʝʣʦʤ ʩʬʝʨʠʯʥʦʾ ʭʚʠʣʽ 

 

 

ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʝʣʝʢʪʨʦʥ ʚʠʧʨʦʤʽʥʶʻ ʩʚʽʪʣʦ? 

1. ʇʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʫʩʽ ʧʦ (ʢʣʘʩʠʯʥʽʡ) ʦʨʙʽʪʽ 

2. ʇʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʫʩʽ, ʧʨʷʤʦʣʽʥʽʡʥʦʤʫ ʫ ʨʫʩʽ 

3. ʇʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʫʩʽ ʫ ʮʠʢʣʦʪʨʦʥʽ 

4. ʇʨʠ ʫʜʘʨʽ ʦ ʧʝʨʝʰʢʦʜʫ 

5. ʇʨʠ ʧʝʨʝʭʦʜʽ ʤʽʞ ʨʽʚʥʷʤʠ ʝʥʝʨʛʽʾ ʚ ʘʪʦʤʽ 

 

 

ʏʦʤʫ ʤʝʪʦʜ ʃʘʫʝ ʜʘʻ ʧʝʨʝʚʘʞʥʦ ʷʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʢʨʠʩʪʘʣʘ, ʥʘ ʷʢʦʤʫ 

ʜʠʬʨʘʛʫʻ  X - ʧʨʦʤʽʥʴ? 

1. ɺʘʞʢʦ ʧʦʤʽʨʷʪʠ ʢʫʪʠ ʜʠʬʨʘʢʮʽʾ 

2. ɺʘʞʢʦ ʚʩʪʘʥʦʚʠʪʠ ʧʦʨʷʜʦʢ ʜʠʬʨʘʢʮʽʡʥʦʛʦ ʤʘʢʩʠʤʫʤʘ 

3. ʏʝʨʝʟ ʥʘʢʣʘʜʘʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ 

4. ʏʝʨʝʟ ʥʝʚʽʜʦʤʽ ʜʦʚʞʠʥʠ ʭʚʠʣʴ, ʱʦ ʜʠʬʨʘʛʫʶʪʴ 

5. ʇʦʷʩʥʝʥʴ ʥʝʤʘʻ 

 

 

ʋ ʯʦʤʫ ʛʦʣʦʚʥʽ ʪʨʫʜʥʦʱʽ ʫ ʚʠʷʚʣʝʥʥʽ ʧʦʧʝʨʝʯʥʦʛʦ ʝʬʝʢʪʫ ɼʦʧʣʝʨʘ? 

1. ʅʝʜʦʩʪʘʪʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʷʚʥʠʭ ʧʫʯʢʽʚ ʩʚʽʪʣʘ 

2. ʅʝʜʦʩʪʘʪʥʷ ʤʦʥʦʭʨʦʤʘʪʠʯʥʽʩʪʴ ʧʫʯʢʽʚ 

3. ʅʝʜʦʩʪʘʪʥʷ ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʧʫʯʢʽʚ 

4. ʅʘʢʣʘʜʘʥʥʷ ʟ ʣʽʥʽʡʥʠʤ (ʧʝʨʝʚʘʞʘʶʯʠʤ) ʝʬʝʢʪʦʤ 

5. ʄʘʣʽ ʰʚʠʜʢʦʩʪʽ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ 

 

 

ʆʩʥʦʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʨʽʜʢʠʭ ʪʘ ʪʚʝʨʜʠʭ ʢʨʠʩʪʘʣʽʚ: 

1. ʋ ʛʫʩʪʠʥʽ 

2. ʋ ʧʦʛʣʠʥʘʥʥʷ ʩʚʽʪʣʘ 

3. ʋ ʩʢʣʘʜʥʦʩʪʽ ʾʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ 

4. ʋ ʟʤʽʥʘʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʧʦʣʽʚ 

5. ʅʝʤʘʻ ʷʢʽʩʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ 
 

 

ɺʢʘʟʘʪʠ ʢʣʘʩʠʯʥʽ ʟʘʢʦʥʠ ʦʧʪʠʢʠ: 

1. ʉʧʝʢʪʨʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʦʛʦ ʪʽʣʘ; 

2. ɿʘʢʦʥ ʉʪʦʢʩʘ; 

3. ɿʘʢʦʥ ʟʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ;  

4. ʌʦʨʤʫʣʠ ʌʨʝʥʝʣʷ; 

5. ʌʦʨʤʫʣʠ ʪʦʥʢʦʾ ʣʽʥʟʠ; 

 

 

 ʑʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ʟʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ ʟʘ ʅʴʶʪʦʥʦʤ ? 

1. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʦʚʦʾ ʯʘʩʪʠʥʢʠ ʫ ʜʨʫʛʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜ ʥʘʧʨʷʤʫ ʾʾ  

ʧʦʰʠʨʝʥʥʷ ʫ ʧʝʨʰʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

2. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʦʚʦʾ ʯʘʩʪʠʥʢʠ ʚʽʜ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʧʝʨʰʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

3. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʦʚʦʾ ʯʘʩʪʠʥʢʠ ʚʽʜ ʛʫʩʪʠʥʠ ʜʨʫʛʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

4. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʦʚʦʾ ʯʘʩʪʠʥʢʠ ʚʽʜ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

5. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʦʚʦʾ ʯʘʩʪʠʥʢʠ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 
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 ʑʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʟʘʢʦʥʫ ʟʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ ʟʘ ɻʶʡʛʝʥʩʦʤ? 

1. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ  ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ; 

2. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ ʚʽʜ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʧʝʨʰʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

3. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ ʚʽʜ ʛʫʩʪʠʥʠ ʜʨʫʛʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 

4. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʘ ʥʘʧʨʷʤʫ ʫ ʩʝʨʝʜʦʚʠʱʽ; 

5. ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʩʚʽʪʣʦʚʦʾ ʯʘʩʪʠʥʢʠ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

 

 

ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʟ ʅʴʶʪʦʥʦʤ 

1. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ nï ʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʩʚʽʪʣʘ ɜ1 ʪʘ ɜ2 ʫ ʩʫʩʽʜʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ 

; 

2. ; 

3. ; 

4. ; 

5. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ; 

 

 

 ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʟʘ ɻʶʡʛʝʥʩʦʤ 

1. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ nï ʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʩʚʽʪʣʘ ɜ1 ʪʘ ɜ2 ʫ ʩʫʩʽʜʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ   

; 

2. ; 

3. ; 

4. ; 

5. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ; 

 

 

ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʟʘ ʄʘʢʩʚʝʣʣʦʤ: 

1. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ nï ʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʩʚʽʪʣʘ ɜ1 ʪʘ ɜ2 ʫ ʩʫʩʽʜʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ   

; 

2. ; 

3. ; 

4. ; 

5. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ; 

 

 

ʂʦʣʠ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʧʨʦ çʟʚʠʯʘʡʥʠʡ ʧʦʢʘʟʥʠʢè no ʟʘʣʦʤʣʝʥʥʷ? 

1. ʇʨʠ ʦʧʠʩʽ ʨʽʜʠʥ; 

2. ʇʨʠ ʦʧʠʩʽ ʛʘʟʽʚ; 

3. ʇʨʠ ʦʧʠʩʽ ʘʤʦʨʬʥʠʭ ʪʽʣ; 
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4. ʇʨʠ ʦʧʠʩʽ ʦʜʥʦʚʽʩʥʠʭ ʢʨʠʩʪʘʣʽʚ; 

5. ʇʨʠ ʦʧʠʩʽ ʢʫʙʽʯʥʠʭ ʢʨʠʩʪʘʣʽʚ;  

 

 

ʂʦʣʠ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʧʨʦ çʥʝʟʚʠʯʘʡʥʠʡ ʧʦʢʘʟʥʠʢè ne ʟʘʣʦʤʣʝʥʥʷ? 

1. ʇʨʠ ʦʧʠʩʽ ʨʽʜʠʥ; 

2. ʇʨʠ ʦʧʠʩʽ ʛʘʟʽʚ; 

3. ʇʨʠ ʦʧʠʩʽ ʘʤʦʨʬʥʠʭ ʪʽʣ; 

4. ʇʨʠ ʦʧʠʩʽ ʦʜʥʦʚʽʩʥʠʭ ʢʨʠʩʪʘʣʽʚ; 

5. ʇʨʠ ʦʧʠʩʽ ʢʫʙʽʯʥʠʭ ʢʨʠʩʪʘʣʽʚ;  

 

 

ʏʠ ʟʘʚʞʜʠ ʟʚʠʯʘʡʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ no ʙʽʣʴʰʠʡ ʟʘ ʥʝʟʚʠʯʘʡʥʠʡ ʧʦʢʘʟʥʠʢ 

ʟʘʣʦʤʣʝʥʥʷ ne? 

1. ʊʘʢ; 

2. ʅʽ; 

3. ʊʽʣʴʢʠ ʚ ʘʤʦʨʬʥʠʭ ʪʽʣʘʭ; 

4. ʊʽʣʴʢʠ ʚ ʦʜʥʦʚʽʩʥʠʭ ʜʦʜʘʪʥʠʭ ʢʨʠʩʪʘʣʘʭ; 

5. ʊʽʣʴʢʠ ʚ ʦʜʥʦʚʽʩʥʠʭ ʚʽʜôʻʤʥʠʭ ʢʨʠʩʪʘʣʘʭ; 

 

 

ʏʠ ʟʘʚʞʜʠ ʟʚʠʯʘʡʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ no ʤʝʥʰʠʡ ʟʘ ʥʝʟʚʠʯʘʡʥʠʡ ʧʦʢʘʟʥʠʢ 

ʟʘʣʦʤʣʝʥʥʷ ne? 

1. ʊʘʢ; 

2. ʅʽ; 

3. ʊʽʣʴʢʠ ʚ ʘʤʦʨʬʥʠʭ ʪʽʣʘʭ; 

4. ʊʽʣʴʢʠ ʚ ʦʜʥʦʚʽʩʥʠʭ ʜʦʜʘʪʥʠʭ ʢʨʠʩʪʘʣʘʭ; 

5. ʊʽʣʴʢʠ ʚ ʦʜʥʦʚʽʩʥʠʭ ʚʽʜôʻʤʥʠʭ ʢʨʠʩʪʘʣʘʭ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʫ 

ʨʽʜʠʥʘʭ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʫ 

ʨʽʜʢʠʭ ʢʨʠʩʪʘʣʘʭ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʫ 

ʢʨʠʩʪʘʣʘʭ ʢʫʙʽʯʥʦʾ ʩʠʥʛʦʥʽʾ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 
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3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʫ 

ʢʨʠʩʪʘʣʘʭ ʩʝʨʝʜʥʽʭ ʩʠʥʛʦʥʽʡ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʫ 

ʢʨʠʩʪʘʣʘʭ ʥʠʞʯʠʭ ʩʠʥʛʦʥʽʡ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚ 

ʦʜʥʦʚʽʩʥʦ ʟʘʪʠʩʥʫʪʠʭ ʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʘʭ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʚ 

ʦʜʥʦʚʽʩʥʦ ʟʘʪʠʩʥʫʪʠʭ ʢʫʙʽʯʥʠʭ ʢʨʠʩʪʘʣʘʭ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ 

ʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ  ʧʽʜ ʚʧʣʠʚʦʤ ʦʜʥʦʨʽʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ 

ʢʫʙʽʯʥʠʭ ʢʨʠʩʪʘʣʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ  ʧʽʜ ʚʧʣʠʚʦʤ ʦʜʥʦʨʽʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ? 
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1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ 

ʦʜʥʦʚʽʩʥʠʭ ʢʨʠʩʪʘʣʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ  ʧʽʜ ʚʧʣʠʚʦʤ ʦʜʥʦʨʽʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, 

ʥʘʧʨʘʚʣʝʥʦʛʦ ʚʟʜʦʚʞ ʦʧʪʠʯʥʦʾ ʦʩʽ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ 

ʦʜʥʦʚʽʩʥʠʭ ʢʨʠʩʪʘʣʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ  ʧʽʜ ʚʧʣʠʚʦʤ ʦʜʥʦʨʽʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, 

ʥʘʧʨʘʚʣʝʥʦʛʦ ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʧʪʠʯʥʦʾ ʦʩʽ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʗʢʫ ʬʦʨʤʫ ʤʘʻ ʧʦʚʝʨʭʥʷ, ʱʦ ʦʧʠʩʫʻ ʧʨʦʩʪʦʨʦʚʫ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ 

ʜʚʦʚʽʩʥʠʭ ʢʨʠʩʪʘʣʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ  ʧʽʜ ʚʧʣʠʚʦʤ ʦʜʥʦʨʽʜʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ, 

ʥʘʧʨʘʚʣʝʥʦʛʦ ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʧʪʠʯʥʦʾ ʦʩʽ? 

1. ʉʬʝʨʘ; 

2. ɽʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɽʣʽʧʩʦʾʜ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ; 

4. ʆʚʘʣʦʾʜ; 

5. ɻʽʧʝʨʙʦʣʦʾʜ; 

 

 

ʏʠ ʟʤʽʥʷʻʪʴʩʷ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʚʧʣʠʚʦʤ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ? 

1. ʊʘʢ, ʟʘʚʞʜʠ; 

2. ʅʽ, ʟʘʚʞʜʠ; 

3. ʊʽʣʴʢʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʘ; 

4. ʊʽʣʴʢʠ ʜʣʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʟʚʫʢʦʚʠʭ ʭʚʠʣʴ (ʧʦʟʜʦʚʞʥʽ, ʧʦʧʝʨʝʯʥʽ); 

5. ʊʽʣʴʢʠ ʜʣʷ ʧʝʚʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

  

 

ʋ ʷʢʠʭ ʤʝʞʘʭ ʜʦʚʞʠʥ ʭʚʠʣʴ ʯʫʪʣʠʚʝ ʣʶʜʩʴʢʝ ʦʢʦ? 

1. (0,2 ï0,8) m; 

2. (300 ï 800 ) ʥʤ; 

3. (4000 ï 7500) A ; 

4. (25000 ï 14000) ʩʤ-1; 

5. (3,6 ï 1.8) ʝɺ; 
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ɺʢʘʟʘʪʠ ʥʘʙʣʠʞʝʥʽ ʤʝʞʽ ʦʙʣʘʩʪʽ ʢʚʘʨʮʦʚʦʛʦ ʫʣʴʪʨʘʬʽʦʣʝʪʫ: 

1. (0.2 ï 2,4) m; 

2. (6 ï 3) ʝɺ; 

3. (12 ï 6) ʝɺ; 

4. (3000 ï 5000) A ; 

5. (
5 610 10- ) ʩʤ-1; 

 

 

ɺʢʘʟʘʪʠ ʥʘʙʣʠʞʝʥʽ ʤʝʞʽ ʚʘʢʫʫʤʥʦʛʦ ʫʣʴʪʨʘʬʽʦʣʝʪʫ:  

1. (500 ï 2000) A ; 

2. (25 ï 6) ʝɺ; 

3. (50 ï 1000) A ; 

4. (0,1 ï 0,2) m; 

5. 50A< ;  

 

 

ɺʢʘʟʘʪʠ ʚʠʩʥʦʚʢʠ ʟ ʨʽʚʥʷʥʴ ʄʘʢʩʚʝʣʣʘ: 

1. ; 

2. ; 

3. ; 

4. ; 

5. ; 

 

 

ɺʢʘʟʘʪʠ ʩʚʽʪʣʦʚʠʡ ʚʝʢʪʦʨ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ: 

1.ɜ; 

2. E; 

3. H; 

4. ; 

5. ; 

 

 

ɺʢʘʟʘʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ E ʪʘ H: 

1. ; 

2. ; 

3. ; 

4. ; 

5. ; 

 

 

ʑʦ ʪʘʢʝ ʬʫʥʢʮʽʷ ʚʠʜʠʤʦʩʪʽ ʦʢʘ? 

1. ɼʽʣʷʥʢʘ ʩʧʝʢʪʨʫ, ʜʦ ʷʢʦʾ ʯʫʪʣʠʚʝ ʦʢʦ; 
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2. ɯʥʪʝʛʨʘʣʴʥʘ ʯʫʪʣʠʚʽʩʪʴ ʦʢʘ;  

3. ʉʧʝʢʪʨʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʦʢʘ; 

4. ʏʘʩʪʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ ʯʫʪʣʠʚʦʩʪʽ ʦʢʘ; 

5. ʄʦʞʣʠʚʽʩʪʴ ʘʢʦʤʦʜʘʮʽʾ ʦʢʘ; 

 

 

ʋ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʻʪʴʩʷ ʩʠʣʘ ʩʚʽʪʣʘ? 

1. ʃʶʤʝʥ; 

2. ʂʘʥʜʝʣʘ; 

3. ʉʚʽʯʢʘ; 

4. ʃʘʤʙʝʨʪ; 

5. ʃʶʢʩ;  

 

 

ʋ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʻʪʴʩʷ ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ? 

1. ʃʶʤʝʥ; 

2. ʂʘʥʜʝʣʘ; 

3. ʉʚʽʯʢʘ;  

4. ʃʘʤʙʝʨʪ; 

5. ʃʶʢʩ;  

 

 

ʋ ʷʢʠʭ ʦʜʠʥʠʮʷʭ ʚʠʤʽʨʶʻʪʴʩʷ ʦʩʚʽʪʣʝʥʽʩʪʴ? 

1. ʃʶʤʝʥ; 

2. ʂʘʥʜʝʣʘ; 

3. ʉʚʽʯʢʘ;  

4. ʃʘʤʙʝʨʪ; 

5. ʃʶʢʩ;  

 

 

ʅʘʟʚʘʪʠ ʢʣʘʩʠʯʥʽ ʧʨʠʣʘʜʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʚʽʪʣʦʚʠʭ ʚʝʣʠʯʠʥ: 

1. ʌʦʪʦʤʝʪʨ ʃʶʤʤʝʨʘ- ɹʨʦʜʭʫʥʘ; 

2. ʌʦʪʦʧʦʤʥʦʞʫʚʘʯ; 

3. ʇʽʨʽʢʦʥ; 

4. ɹʦʣʦʤʝʪʨ; 

5. ʃʽʯʠʣʴʥʠʢ ʬʦʪʦʥʽʚ; 

 

 

ʅʘʟʚʘʪʠ ʩʫʯʘʩʥʽ ʥʝʩʝʣʝʢʪʠʚʥʽ ʧʨʠʡʤʘʯʽ ʩʚʽʪʣʦʚʦʾ ʝʥʝʨʛʽʾ: 

1. ɯʥʪʝʛʨʘʣʴʥʠʡ ʬʦʪʦʤʝʪʨ ʋʣʴʙʨʽʭʪʘ; 

2. ʌʦʪʦʧʦʤʥʦʞʫʚʘʯ; 

3. ɹʦʣʦʤʝʪʨ; 

4. ʇʽʨʽʢʦʥ; 

5. ʌʦʪʦʤʝʪʨ ʃʶʤʤʝʨʘ- ɹʨʦʜʭʫʥʘ; 

 

 

ʅʘʟʚʘʪʠ ʩʝʣʝʢʪʠʚʥʽ ʧʨʠʡʤʘʯʽ ʩʚʽʪʣʦʚʦʾ ʝʥʝʨʛʽʾ: 

1. ɯʥʪʝʛʨʘʣʴʥʠʡ ʬʦʪʦʤʝʪʨ ʋʣʴʙʨʽʭʪʘ; 

2. ʌʦʪʦʧʦʤʥʦʞʫʚʘʯ; 

3. ɹʦʣʦʤʝʪʨ; 

4. ʇʽʨʽʢʦ; 

5. ʌʦʪʦʤʝʪʨ ʃʶʤʤʝʨʘ- ɹʨʦʜʭʫʥʘ; 
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ɺʢʘʟʘʪʠ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʃʘʤʙʝʨʪʽʚʩʴʢʦʛʦ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ: 

1. ɯʥʜʠʢʘʪʨʠʩʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ï ʩʬʝʨʘ; 

2. ɯʥʜʠʢʘʪʨʠʩʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ï ʝʣʽʧʩʦʾʜ ʦʙʝʨʪʘʥʥʷ; 

3. ɯʥʜʠʢʘʪʨʠʩʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʬʦʨʤʫʣʦʶ ; 

4. ɯʥʜʠʢʘʪʨʠʩʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ïʦʧʠʩʫʻʪʴʩʷ ʬʦʨʤʫʣʦʶ ; 

5. ɯʥʜʠʢʘʪʨʠʩʘ ï ʝʣʽʧʪʠʯʥʠʡ ʢʦʥʫʩ; 

 

 

ɿʚôʷʟʦʢ ʤʽʞ ʨʽʟʥʠʮʝʶ ʬʘʟ ű ʪʘ ʨʽʟʥʠʮʝʶ ʭʦʜʫ ȹ ʜʚʦʭ ʭʚʠʣʴ: 

1.  ; 

2.  ; 

3. ; 

4. ; 

5.  ; 

 

 

ɼʚʘ ʧʫʯʢʠ  ʩʚʽʪʣʘ ʢʦʛʝʨʝʥʪʥʽ, ʷʢʱʦ: 

1. ɺʦʥʠ ʤʦʥʦʭʨʦʤʘʪʠʯʥʽ; 

2. ʇʦʣʷʨʠʟʦʚʘʥʽ; 

3. ʄʘʶʪʴ ʩʪʘʣʫ ʨʽʟʥʠʮʶ ʬʘʟ; 

4. ɰʭ ʬʘʟʠ ʟʤʽʥʷʪʴʩʷ ʭʘʦʪʠʯʥʦ; 

5. ʄʘʶʪʴ ʦʜʥʦʢʦʚʽ ʘʤʧʣʽʪʫʜʠ; 

 

 

ʗʢʫ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʥʝʩʝ ʢʣʘʩʠʯʥʘ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʩʭʝʤʘ ʃʣʦʡʜʘ? 

1. ʇʦʢʘʟʫʻ, ʱʦ ʤʦʞʫʪʴ ʽʥʪʝʨʬʝʨʫʚʘʪʠ  ʧʫʯʢʠ ʚʽʜ ʜʽʡʩʥʦʛʦ ʪʘ ʫʷʚʥʦʛʦ ʜʞʝʨʝʣʘ; 

2. ʇʦʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʚʪʨʘʪʠ ʬʘʟʠ ȹű =  ́ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ; 

3. ʅʝ ʥʝʩʝ ʥʽʯʦʛʦ ʥʦʚʦʛʦ; 

4. ʇʦʢʘʟʫʻ ʩʢʣʘʜ ʙʽʣʦʛʦ ʩʚʽʪʣʘ; 

5. ʇʦʢʘʟʫʻ ʤʝʪʦʜ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʝʢʪʨʘ ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ; 

 

 

ʏʦʤʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʤʝʪʦʜʦʤ ʧʦʜʽʣʫ ʘʤʧʣʽʪʫʜʠ ʧʨʠ ʚʽʜʙʠʚʘʥʥʽ 

ʩʚʽʪʣʘ ʚʽʜ ʧʣʽʚʦʢ ʦʩʪʘʥʥʽ  ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʦʥʢʠʤʠ? 

1. ʑʦʙʠ ʥʝ ʥʘʢʣʘʜʘʣʠʩʴ ʩʧʝʢʪʨʠ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ; 

2. ʑʦʙʠ ʫʥʠʢʥʫʪʠ ʛʨʘʜʽʻʥʪʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦ ʪʦʚʱʠʥʽ ʧʣʽʚʢʠ; 

3. ʑʦʙʠ ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʫ ʣʽʥʽʡʥʫ ʜʠʩʧʝʨʩʽʶ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʩʭʝʤʠ; 

4. ʑʦʙʠ ʦʪʨʠʤʘʪʠ ʨʽʟʢʽ ʩʤʫʛʠ ʽʥʪʝʨʬʝʨʝʥʮʽʾ; 

5. ʊʦʚʱʠʥʘ ʧʣʽʚʦʢ ʥʽ ʥʘ ʱʦ ʥʝ ʚʣʠʚʘʻ; 
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ʏʠʤ ʨʽʟʥʷʪʴʩʷ ʩʧʝʢʪʨʠ ʜʚʦʧʨʦʤʝʥʝʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʚʽʜ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʦʾ? 

1. ɯʥʪʝʥʩʠʚʥʽʩʪʶ ʩʤʫʛ; 

2. ʂʫʪʦʚʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʤʘʢʩʠʤʫʤʘʤʠ; 

3. ʃʽʥʽʡʥʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʤʘʢʩʠʤʫʤʘʤʠ; 

4.  ʌʦʨʤʦʶ ʢʦʥʪʫʨʫ ʩʤʫʛ; 

5.  ʏʠʩʣʦʤ ʩʤʫʛ; 

 

 

ʗʢ ʟʥʘʡʪʠ ʥʫʣʴʦʚʠʡ ʤʘʢʩʠʤʫʤ ʜʚʦʧʨʦʤʝʥʝʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʚʽʜ ʜʞʝʨʝʣʘ 

ʩʫʮʽʣʴʥʦʛʦ ʩʧʝʢʪʨʫ? 

1. ɿʘ ʧʦʣʦʞʝʥʥʷʤ ʩʤʫʛ ʥʘ ʝʢʨʘʥʽ; 

2. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʤʫʛ; 

3. ɿʘ ʢʦʣʴʦʨʦʤ ʩʤʫʛ; 

4. ɿʘ ʢʦʥʪʫʨʦʤ ʩʤʫʛ; 

5. ɿʘ ʧʦʣʷʨʠʟʘʮʽʻʶ ʩʤʫʛ; 

  

 

ʗʢ ʟʥʘʡʪʠ ʥʫʣʴʦʚʠʡ ʤʘʢʩʠʤʫʤ ʜʚʦʧʨʦʤʝʥʝʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʚʽʜ ʜʞʝʨʝʣʘ  

ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ? 

1. ɿʘ ʧʦʣʦʞʝʥʥʷʤ ʩʤʫʛ ʥʘ ʝʢʨʘʥʽ; 

2. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʩʤʫʛ; 

3. ɿʘ ʢʦʣʴʦʨʦʤ ʩʤʫʛ; 

4. ɿʘ ʢʦʥʪʫʨʦʤ ʩʤʫʛ; 

5. ɿʘ ʧʦʣʷʨʠʟʘʮʽʻʶ ʩʤʫʛ; 

  

 

ʑʦ ʦʧʠʩʫʶʪʴ ʬʦʨʤʫʣʠ ɽʡʨʽ? 

1. ʂʦʥʪʫʨ ʩʤʫʛ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʚʽʜ ʧʣʦʩʢʦ ʧʘʨʘʣʝʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʷʢ 

ʬʫʥʢʮʽʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʙʠʚʘʥʥʷ ʾʾ ʧʦʚʝʨʭʦʥʴ; 

2. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʤʘʢʩʠʤʫʤʽʚ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʷʢ ʬʫʥʢʮʽʶ   

ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʙʠʚʘʥʥʷ ʾʾ ʧʦʚʝʨʭʦʥʴ; 

3. ʈʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʤʘʢʩʠʤʫʤʽʚ ʜʚʦʧʨʦʤʝʥʝʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʾ; 

4. ʂʦʥʪʫʨ ʩʤʫʛ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʚʽʜ ʧʣʦʩʢʦ ʧʘʨʘʣʝʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ ʷʢ   

ʬʫʥʢʮʽʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʨʦʤʝʥʽʚ; 

5. ʂʦʥʪʫʨ ʩʤʫʛ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʷʢ ʬʫʥʢʮʽʶ ʯʠʩʣʘ ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʨʦʤʝʥʽʚ; 

 

 

ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʮʷ ʭʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ʄʘʡʢʝʣʴʩʦʥʘ? 

1. ɿʘ ʢʫʪʦʤ ʧʦʚʦʨʦʪʫ ʧʦʜʽʣʴʥʦʛʦ ʜʟʝʨʢʘʣʘ; 

2. ʇʘʨʘʣʝʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʨʫʭʦʤʦʛʦ ʜʟʝʨʢʘʣʘ; 

3. ʇʦʚʦʨʦʪʦʤ  ʨʫʭʦʤʦʛʦ ʜʟʝʨʢʘʣʘ; 

4. ɺʚʝʜʝʥʥʷʤ ʫ ʭʽʜ ʧʨʦʤʝʥʽʚ ʛʨʘʜʫʡʦʚʘʥʦʛʦ ʢʣʠʥʘ; 

5. ʇʦʚʦʨʦʪʦʤ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ʟ ʟʘʤʽʥʦʶ ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʧʣʽʯ; 

 

 

ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʠʮʷ ʭʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ɾʘʤʝʥʘ? 

1. ɿʘ ʢʫʪʦʤ ʧʦʚʦʨʦʪʫ ʧʝʨʰʦʛʦ ʜʟʝʨʢʘʣʘ ʥʘʚʢʦʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ; 

2. ʇʘʨʘʣʝʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʜʨʫʛʦʛʦ ʜʟʝʨʢʘʣʘ; 

3. ʇʦʚʦʨʦʪʦʤ  ʨʫʭʦʤʦʛʦ ʜʟʝʨʢʘʣʘ ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ; 

4. ɺʚʝʜʝʥʥʷʤ ʫ ʭʽʜ ʧʨʦʤʝʥʽʚ ʛʨʘʜʫʡʦʚʘʥʦʛʦ ʢʣʠʥʘ; 

5. ɿʤʽʥʦʶ ʢʫʪʘ ʤʽʞ ʜʟʝʨʢʘʣʘʤʠ; 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ʌʘʙʨʽ-ʇʝʨʦ; 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʩʢʦʥʘʣʦʩʪʽ ʦʧʪʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ; 

2. ɺʠʤʽʨʶʚʘʥʥʷ  ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ; 

3. ɺʠʤʽʨʶʚʘʥʥʷ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ; 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʥʪʫʨʘ ʩʧʝʢʪʨʘʣʴʥʦʾ ʣʽʥʽʾ; 

5. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʟʤʽʥ ʜʚʦʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ; 

 

 

ʏʦʤʫ ʜʣʷ ʧʨʦʩʚʽʪʣʝʥʥʷ ʦʧʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʦʜʥʘ, ʘ ʙʘʛʘʪʦ ʧʣʽʚʦʢ? 

1. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʠ ɽʡʨʽ; 

2. ʑʦʙ çʢʦʤʧʝʥʩʫʚʘʪʠè ʥʝʨʽʚʥʽʩʪʴ ʘʤʧʣʽʪʫʜ ʧʫʯʢʽʚ, ʚʽʜʙʠʪʠʭ ʚʽʜ ʨʽʟʥʠʭ ʧʦʚʝʨʭʦʥʴ; 

3. ʑʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʠ ʝʢʩʪʨʝʤʫʤʽʚ ʜʣʷ ʨʽʟʥʠʭ ʜʦʚʞʠʥ ʭʚʠʣʴ; 

4. ʑʦʙʠ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʣʽʚʦʢ ʚʽʜʦʤʽ ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʜʝʙʘʻʛʨʘʤ; 

5. ʑʦʙʠ ʟʘʜʦʚʦʣʴʥʠʪʠ ʫʤʦʚʠ ʃʘʫʝ; 

 

 

ʇʝʨʝʚʘʛʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʜʟʝʨʢʘʣ ʥʘʜ ʤʝʪʘʣʝʚʠʤʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʾʭ ʫ ʣʘʟʝʨʘʭ: 

1. ɺʠʪʨʠʤʫʶʪʴ ʚʠʩʦʢʽ ʧʦʪʫʞʥʦʩʪʽ ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ; 

2. ʊʝʭʥʦʣʦʛʽʯʥʦ ʧʨʦʩʪʽʰʽ; 

3. ʉʣʘʙʦ ʦʢʠʩʣʶʶʪʴʩʷ (çʩʪʘʨʽʶʪʴè); 

4. ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʚʘʥʥʷ ʩʣʘʙʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

5. ʂʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʚʘʥʥʷ ʩʣʘʙʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʧʝʨʪʫʨʠ ʧʫʯʢʘ;  

 

 

ʇʝʨʝʚʘʛʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʬʽʣʴʪʨʽʚ ʥʘʜ ʩʢʣʷʥʠʤʠ: 

1. ʊʝʭʥʦʣʦʛʽʯʥʦ ʧʨʦʩʪʽʰʽ 

2. ʄʘʣʦʛʘʙʘʨʠʪʥʽʩʪʴ   

3. ɹʽʣʴʰʘ ʯʠʩʪʦʪʘ ʩʧʝʢʪʨʫ 

4. ɺʠʩʦʢʘ ʘʧʝʨʪʫʨʘ ʧʨʦʧʫʩʢʘʥʥʷ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʛʦ ʧʫʯʢʘ 

5. ɺʠʱʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

 

ʉʬʦʨʤʫʣʶʚʘʪʠ ʧʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ: 

1. ʂʦʞʥʘ ʪʦʯʢʘ ʭʚʠʣʴʦʚʦʛʦ ʬʨʦʥʪʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʚʪʦʨʠʥʥʠʭ ʩʬʝʨʠʯʥʠʭ ʭʚʠʣʴ, 

ʘ ʾʭ ʜʦʪʠʯʥʘ ʧʦʚʝʨʭʥʷ ï ʷʢ ʥʦʚʠʡ ʬʨʦʥʪ ʭʚʠʣʽ; 

2. ɼʠʬʨʘʢʮʽʡʥʘ ʢʘʨʪʠʥʘ ï ʨʝʟʫʣʴʪʘʪ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʪʘʢʠʭ ʚʪʦʨʠʥʥʠʭ ʭʚʠʣʴ; 

3. ʂʦʞʥʘ ʪʦʯʢʘ ʭʚʠʣʴʦʚʦʛʦ ʬʨʦʥʪʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʚʪʦʨʠʥʥʠʭ ʩʬʝʨʠʯʥʠʭ ʭʚʠʣʴ, 

ʾʭ ʜʦʪʠʯʥʘ ʧʦʚʝʨʭʥʷ ï ʷʢ ʥʦʚʠʡ ʬʨʦʥʪ ʭʚʠʣʽ, ʘ ʜʠʬʨʘʢʮʽʡʥʘ ʢʘʨʪʠʥʘ ï ʨʝʟʫʣʴʪʘʪ 

ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʪʘʢʠʭ ʚʪʦʨʠʥʥʠʭ ʭʚʠʣʴ; 

4. ʉʚʽʪʣʦ ʧʦʰʠʨʶʻʪʴʩʷ ʰʣʷʭʦʤ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʻ ʝʢʩʪʨʝʤʘʣʴʥʘ; 

5. ʉʚʽʪʣʦʚʽ ʧʫʯʢʠ ʧʨʠ ʥʘʢʣʘʜʘʥʥʽ ʥʝ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ; 

 

 

ʑʦ ʜʘʣʘ ʧʦʙʫʜʦʚʘ ʢʽʣʴʮʝʚʠʭ ʟʦʥ ʌʨʝʥʝʣʷ? 

1. ɺʜʘʣʘ ʩʭʝʤʘ ʧʨʦʩʪʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʠʬʨʘʢʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʥʘ ʢʨʫʛʣʦʤʫ ʦʪʚʦʨʽ ʜʦʚʽʣʴʥʦʛʦ 

ʨʘʜʽʫʩʘ ʟʘ ʧʨʠʥʮʠʧʦʤ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ; 

2. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʛʨʘʬʽʯʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʜʠʬʨʘʛʦʚʘʥʠʭ ʧʫʯʢʽʚ ʜʦʚʽʣʴʥʠʭ ʘʤʧʣʽʪʫʜ;  

3. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʫ ʩʢʣʘʜʘʥʥʷ ʘʤʧʣʽʪʫʜ ʦʙʤʝʞʝʥʦʛʦ ʯʠʩʣʘ ʜʠʬʨʘʛʦʚʘʥʠʭ ʧʫʯʢʽʚ; 

4. ʆʧʠʩ ʜʠʬʨʘʢʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʫʯʢʘ ʩʚʽʪʣʘ ʥʘ ʢʨʫʛʣʦʤʫ ʦʪʚʦʨʽ; 

5. ʆʧʠʩ ʜʠʬʨʘʢʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʃʘʫʝ; 
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ʑʦ ʦʧʠʩʫʻ ʩʧʽʨʘʣʴ ʂʦʨʥʶ? 

1. ɼʠʬʨʘʢʮʽʡʥʫ ʢʘʨʪʠʥʫ ʚʽʜ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʚʦʨʫ; 

2. ɼʠʬʨʘʢʮʽʡʥʫ ʢʘʨʪʠʥʫ ʚʽʜ ʱʽʣʠʥʠ; 

3. ɼʠʬʨʘʢʮʽʡʥʫ ʢʘʨʪʠʥʫ ʚʽʜ ʧʽʚʧʣʦʱʠʥʠ; 

4. ɼʠʬʨʘʢʮʽʡʥʫ ʢʘʨʪʠʥʫ ʚʽʜ ʜʚʦʤʽʨʥʠʭ ʩʪʨʫʢʪʫʨ; 

5. ɼʠʬʨʘʢʮʽʡʥʫ ʢʘʨʪʠʥʫ ʚʽʜ ʢʫʣʴʢʠ; 

  

 

ʏʦʤʫ ʫʤʦʚʠ ʝʢʩʪʨʝʤʫʤʽʚ ʧʨʠ ʜʠʬʨʘʢʮʽʾ ʪʘ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʧʨʦʪʠʣʝʞʥʽ? 

1. ʎʝ ʧʦʤʠʣʢʦʚʝ ʪʚʝʨʜʞʝʥʥʷ; 

2. ɹʦ ʮʝ ʨʽʟʥʽ ʨʝʯʽ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʥʘʟʚʽ; 

3. ɹʦ ʷʢʱʦ ʥʘ ʱʽʣʠʥʽ (ʷʢ ʜʞʝʨʝʣʽ ʩʚʽʪʣʘ) ʚʢʣʘʜʘʻʪʴʩʷ ʜʚʽ ʟʦʥʠ, ʪʦ ʮʝ ʤʽʥʽʤʫʤ, ʘ ʷʢʱʦ ʮʝ 

ʜʚʘ ʥʝʟʘʣʝʞʥʽ ʜʞʝʨʝʣʘ, ʪʦ ʮʝ ʤʘʢʩʠʤʫʤ; 

4.  ʎʝ ʚʠʧʣʠʚʘʻ ʟ ʧʨʠʥʮʠʧʫ  ʌʝʨʤʘ; 

5. ʎʝ ʩʫʧʝʨʝʯʠʪʴ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ, ʷʢʠʡ ʦʙôʻʜʥʫʻ ʜʠʬʨʘʢʮʽʶ ʪʘ 

ʽʥʪʝʨʬʝʨʝʥʮʽʶ; 

       

 

ʅʘ ʷʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʠʬʨʘʢʮʽʡʥʦʾ ʢʘʨʪʠʥʠ  ʚʧʣʠʚʘʻ ʯʠʩʣʦ ʱʽʣʠʥ ʜʠʬʨʘʢʮʽʡʥʦʾ ʛʨʘʪʢʠ? 

1. ʅʘ ʢʦʥʪʫʨ ʦʢʨʝʤʠʭ ʩʤʫʛ; 

2. ʅʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʤʫʛ; 

3. ʅʘ ʯʠʩʣʦ ʤʘʢʩʠʤʫʤʽʚ; 

4. ʅʘ ʜʠʩʧʝʨʩʽʡʥʫ ʦʙʣʘʩʪʴ ˇʨʘʪʢʠ; 

5. ʅʘ ʜʠʩʧʝʨʩʽʶ ˇʨʘʪʢʠ; 

 

 

ʑʦ ʜʘʻ ʩʢʽʩʥʝ ʧʘʜʽʥʥʷ ʩʚʽʪʣʘ ʥʘ ˇʨʘʪʢʫ? 

1. ʉʫʪʪʻʚʝ ʧʦʩʠʣʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʽʥʽʡ; 

2. ʅʽʯʦʛʦ ʥʦʚʦʛʦ;  

3. ʇʦʢʨʘʱʫʻ ʣʽʥʽʡʥʫ ʜʠʩʧʝʨʩʽʶ ˇʨʘʪʢʠ; 

4. ʈʦʟʰʠʨʶʻ ʦʙʣʘʩʪʴ ʜʠʩʧʝʨʩʽʾ ˇʨʘʪʢʠ; 

5. ɿʙʽʣʴʰʫʻ ʝʬʝʢʪʠʚʥʫ ʩʪʘʣʫ ˇʨʘʪʢʠ; 

 

 

ʇʝʨʝʚʘʛʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʘʟʦʚʦʾ ˇʨʘʪʢʠ ʥʘʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʤʧʣʽʪʫʜʥʦʾ: 

1. ɹʽʣʴʰʘ ʩʚʽʪʣʦʩʠʣʘ; 

2. ʅʝʤʘʻ; 

3. ɺʽʜʩʫʪʥʽ ʜʫʭʠ¡ ; 

4. ʂʨʘʱʽ  ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʧʝʢʪʨʽʚ ʦʜʥʦʛʦ ʧʦʨʷʜʢʫ; 

5. ɹʽʣʴʰʝ ʯʠʩʣʦ ʤʘʢʩʠʤʫʤʽʚ; 

 

 

ɺʢʘʞʽʪʴ ʜʚʦʤʽʨʥʽ ʜʠʬʨʘʢʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ: 

1. ʇʣʦʩʢʘ ʩʠʥʫʩʦʾʜʘʣʴʥʘ ˇʨʘʪʢʘ; 

2. ɸʤʧʣʽʪʫʜʥʘ ʧʣʦʩʢʘ ˇʨʘʪʢʘ;  

3. ʌʘʟʦʚʘ ʧʣʦʩʢʘ ˇʨʘʪʢʘ;  

4. ʂʨʠʩʪʘʣʽʯʥʘ ˇʨʘʪʢʘ ʪʠʧʫ NaCl; 

5. ʊʦʥʢʦʧʣʽʚʢʦʚʘ ʛʦʣʦʛʨʘʬʽʯʥʘ ʢʘʨʪʠʥʘ;  

 

 

ɺʢʘʟʘʪʠ ʬʦʨʤʫʣʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʣʽʥʽʡʥʫ ʜʠʩʧʝʨʩʽʶ ˇʨʘʪʢʠ: 
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1. ; 

2. ; 

2. ; 

3. ; 

4. ; 

5. ; 

 

 

ɺʢʘʟʘʪʠ ʬʦʨʤʫʣʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʢʫʪʦʚʫ ʜʠʩʧʝʨʩʽʶ ˇʨʘʪʢʠ: 

1. ; 

2. ; 

2. ; 

3. ; 

4. ; 

5. ; 

 

 

ɺʢʘʟʘʪʠ ʬʦʨʤʫʣʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʦʙʣʘʩʪʴ  ʜʠʩʧʝʨʩʽʾ ˇʨʘʪʢʠ: 

1. ; 

2. ; 

2. ; 

3. ; 

4. ; 

5. ; 

 

 

ɺʢʘʟʘʪʠ ʬʦʨʤʫʣʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ˇʨʘʪʢʠ: 

1. ; 

2. ; 

3.  ; 

4.  ; 
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5.   ; 

 

 

ʑʦ ʦʧʠʩʫʻ ʬʦʨʤʫʣʘ ? 

1. ʈʽʟʥʠʮʶ ʭʦʜʫ ʤʽʞ ʧʨʦʤʝʥʷʤʠ, ʚʽʜʙʠʪʠʤʠ ʚʽʜ ʪʦʥʢʦʾ ʧʣʽʚʢʠ; 

2. ʈʽʟʥʠʮʶ ʬʘʟ ʤʽʞ ʧʨʦʤʝʥʷʤʠ, ʚʽʜʙʠʪʠʤʠ ʚʽʜ ʧʣʦʩʢʦ ʧʘʨʘʣʝʣʴʥʦʾ ʧʣʘʩʪʠʥʢʠ; 

3. ʈʽʟʥʠʮʶ ʬʘʟ ʤʽʞ ʧʨʦʤʝʥʷʤʠ, ʱʦ ʜʠʬʨʘʛʫʶʪʴ ʧʨʠ ʩʢʽʩʥʦʤʫ ʧʘʜʽʥʥʽ ʥʘ ˇʨʘʪʢʫ; 

4. ʃʽʥʽʡʥʫ ʜʠʩʧʝʨʩʽʶ ʧʨʠ ʜʠʬʨʘʢʮʽʾ ʥʘ ʩʠʥʫʩʦʾʜʘʣʴʥʽʡ ˇʨʘʪʮʽ; 

5. ʂʦʥʪʫʨ ʜʠʬʨʘʢʮʽʡʥʦʾ ʩʤʫʛʠ;  

 

 

ɼʦ ʷʢʠʭ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ ʩʪʦʩʫʻʪʴʩʷ ʢʨʠʪʝʨʽʡ ʾʭ ʨʦʟʜʽʣʝʥʥʷ ʟʘ ʈʝʣʝʻʤ? 

1. ɼʦ ʣʽʥʽʡ ʦʜʥʘʢʦʚʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʘʣʝ ʟ ʩʫʪʪʻʚʦ ʨʽʟʥʠʤʠ ʜʦʚʞʠʥʘʤʠ ʭʚʠʣʴ;  

2. ɼʦ ʣʽʥʽʡ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʘʣʝ ʦʜʥʘʢʦʚʠʤʠ ʜʦʚʞʠʥʘʤʠ ʭʚʠʣʴ;  

3. ɼʦ ʩʠʤʝʪʨʠʯʥʠʭ ʣʽʥʽʡ ʦʜʥʘʢʦʚʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ  ʟ  ʙʣʠʟʴʢʠʤʠ ʯʘʩʪʦʪʘʤʠ;  

4. ɼʦ ʘʩʠʤʝʪʨʠʯʥʠʭ ʣʽʥʽʡ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ; 

5. ɼʦ ʩʠʤʝʪʨʠʯʥʠʭ ʣʽʥʽʡ ʟ ʩʫʪʪʻʚʦ ʨʽʟʥʠʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ;  

 

 

ʗʢ ʚʠʛʣʷʜʘʻ ʨʝʥʪʛʝʥʦʛʨʘʤʘ, ʦʪʨʠʤʘʥʘ ʥʘ ʢʨʠʩʪʘʣʽ ʚ ʩʫʮʽʣʴʥʦʤʫ ʩʧʝʢʪʨʽ? 

1. ʉʫʢʫʧʥʽʩʪʴ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʽʣʝʮʴ ʦʜʥʘʢʦʚʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ; 

2. ʉʫʢʫʧʥʽʩʪʴ ʭʘʦʪʠʯʥʦ ʨʦʟʤʽʱʝʥʠʭ ʧʣʷʤ; 

3. ʉʫʢʫʧʥʽʩʪʴ ʟʘʢʦʥʦʤʽʨʥʦ ʨʦʟʤʽʱʝʥʠʭ ʧʣʷʤ; 

4. ʅʘʛʘʜʫʻ ʩʧʝʢʪʨ ʨʘʡʜʫʛʠ ʚ ʦʧʪʠʯʥʽʡ ʦʙʣʘʩʪʽ ʯʘʩʪʦʪ; 

5. ʉʫʢʫʧʥʽʩʪʴ ʜʫʛ ʧʘʨʘʙʦʣʽʯʥʦʾ ʬʦʨʤʠ ʽ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ; 

 

 

ʗʢʫ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʻ ʜʦʩʣʽʜʥʠʢ, ʧʝʨʝʭʦʜʷʯʠ ʚʽʜ ʜʠʬʨʘʢʮʽʾ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʧʨʦʤʝʥʽʚ ʜʦ 

ʜʠʬʨʘʢʮʽʾ ʝʣʝʢʪʨʦʥʽʚ ʘʙʦ ʥʝʡʪʨʦʥʽʚ? 

1. ɿʘʭʠʱʘʻʪʴʩʷ ʚʽʜ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʞʦʨʩʪʢʦʾ ʨʝʥʪʛʝʥʽʚʩʴʢʦʾ ʨʘʜʽʘʮʽʾ; 

2. ʉʧʨʦʱʫʻʪʴʩʷ ʘʧʘʨʘʪʫʨʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

3. ɿʨʦʩʪʘʶʪʴ ʰʘʥʩʠ ʚʠʷʚʠʪʠ ʚʘʞʢʽ ʝʣʝʤʝʥʪʠ; 

4. ɿʨʦʩʪʘʶʪʴ ʰʘʥʩʠ ʚʠʷʚʠʪʠ ʣʝʛʢʽ ʝʣʝʤʝʥʪʠ; 

5. ɿʨʦʩʪʘʶʪʴ ʰʘʥʩʠ ʪʦʯʥʽʰʝ ʚʩʪʘʥʦʚʠʪʠ ʩʠʤʝʪʨʽʶ ʢʨʠʩʪʘʣʘ; 

 

 

ʗʢʽ ʟʘʜʘʯʽ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʤʝʪʦʜʦʤ ʃʘʫʝ?  

1. ɺʠʟʥʘʯʠʪʠ ʧʦʩʪʽʡʥʽ ˇʨʘʪʢʠ ʢʨʠʩʪʘʣʘ; 

2. ɺʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʘʪʦʤʽʚ ʚ ʝʣʝʤʝʥʪʘʨʥʽʡ ʢʦʤʽʨʮʽ; 

3. ɺʩʪʘʥʦʚʠʪʠ ʩʠʤʝʪʨʽʶ ʢʨʠʩʪʘʣʘ ʚʽʜʥʦʩʥʦ ʥʘʧʨʷʤʫ ʧʫʯʢʘ ʧʨʦʤʝʥʽʚ; 

4. ɺʩʪʘʥʦʚʠʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʟʨʘʟʢʘ; 

5. ɺʩʪʘʥʦʚʠʪʠ ʦʨʽʻʥʪʘʮʽʶ ʢʨʠʩʪʘʣʦʬʽʟʠʯʥʠʭ ʦʩʝʡ ʟʨʘʟʢʘ; 

 

 

ʆʩʦʙʣʠʚʦʩʪʽ ʩʧʝʢʪʨʫ ʩʠʥʫʩʦʾʜʘʣʴʥʦʾ ˇʨʘʪʢʠ: 

1. ɸʥʘʣʦʛʽʯʥʽ ʜʦ ʩʧʝʢʪʨʫ ʘʤʧʣʽʪʫʜʥʦʾ ˇʨʘʪʢʠ; 

2. ɸʥʘʣʦʛʽʯʥʽ ʜʦ ʩʧʝʢʪʨʫ ʟʚʠʯʘʡʥʦʾ ʬʘʟʦʚʦʾ ˇʨʘʪʢʠ; 

3. ʄʘʻ ʤʝʥʰʝ ʧʦʨʷʜʢʽʚ ʩʧʝʢʪʨʫ; 

4. ʄʘʻ ʙʽʣʴʰʝ ʧʦʨʷʜʢʽʚ ʩʧʝʢʪʨʫ; 

5. ʄʘʻ ʙʽʣʴʰʫ ʦʙʣʘʩʪʴ ʜʠʩʧʝʨʩʽʾ; 
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ʅʘ ʱʦ ʚʧʣʠʚʘʶʪʴ ʜʝʬʝʢʪʠ ˇʨʘʪʢʠ, ʚʽʜʦʤʽ ʷʢ ɼʋʍʀ? 

1. ɰʭ ʚʣʠʚ ʥʘ ʩʧʝʢʪʨ ʟʘʚʞʜʠ ʥʝ ʩʫʪʪʻʚʠʡ; 

2. ʋ ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʧʝʢʪʨʽ ʧʦʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʣʽʥʽʾ; 

3. ʋ ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʧʝʢʪʨʽ ʟʤʝʥʰʫʻʪʴʩʷ ʯʠʩʣʦ ʣʽʥʽʡ; 

4. ɿʨʦʩʪʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ; 

5. ɿʨʦʩʪʘʻ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʩʧʝʢʪʨʫ; 

 

 

ʑʦ ʦʟʥʘʯʘʻ ʩʣʦʚʦ çʛʦʣʦʛʨʘʬʽʷè ʫ ʬʽʟʠʮʽ, ʘ ʥʝ ʫ ʞʘʨʛʦʥʽ  çʰʦʫè? 

1. ʌʦʪʦʛʨʘʬʽʯʥʠʡ ʟʘʧʠʩ ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʥʪʨʘʩʪʫ ʩʚʽʪʥʦʩʪʽ ʜʝʪʘʣʝʡ; 

2. ɽʣʝʢʪʨʦʥʥʠʡ ʟʘʧʠʩ ʟʦʙʨʘʞʝʥʥʷ; 

3. ʌʦʪʦʛʨʘʬʽʯʥʠʡ ʟʘʧʠʩ ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʫʯʢʽʚ; 

4. ʌʦʪʦʛʨʘʬʽʯʥʠʡ ʟʘʧʠʩ ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʽ ʬʘʟʠ ʧʫʯʢʽʚ; 

5. ɽʣʝʢʪʨʦʥʥʠʡ ʟʘʧʠʩ ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʘʤʧʣʽʪʫʜʠ ʽ ʬʘʟʠ ʧʫʯʢʽʚ;  

 

 

ʇʝʨʝʚʘʛʠ ʛʦʣʦʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʘ ʥʘʜ ʢʣʘʩʠʯʥʦʶ ʬʦʪʦʛʨʘʬʽʻʶ: 

1. ʅʝʤʘʻ;  

2. ʇʨʦʩʪʦʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ; 

3. ʇʦʚʥʦʪʘ ʟʦʙʨʘʞʝʥʥʷ ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʢʨʠʪʪʷ (ʯʠ ʚʪʨʘʪʠ ) ʯʘʩʪʠʥʠ ʥʝʛʘʪʠʚʘ; 

4. ɺʠʱʘ ʦʙôʻʤʥʽʩʪʴ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʘ;  

5. ʄʦʞʣʠʚʽʩʪʴ ʙʘʯʝʥʥʷ ʨʽʟʥʠʭ ʩʪʦʨʽʥ ʧʨʝʜʤʝʪʘ ʚʽʜ ʦʜʥʦʛʦ ʥʝʛʘʪʠʚʘ; 

 

 

ʈʦʣʴ ʦʧʦʨʥʦʛʦ ʧʫʯʢʘ ʧʨʠ ʟʘʧʠʩʽ ʛʦʣʦʛʨʘʤʠ: 

1. ɿʙʽʣʴʰʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʯʦʨʥʽʥʥʷ ʪʦʯʦʢ ʛʦʣʦʛʨʘʤʠ; 

2. ɿʘʙʝʟʧʝʯʫʻ ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ ʬʘʟʠ; 

3. ɿʘʙʝʟʧʝʯʫʻ ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ; 

4. ɼʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʢʦʣʴʦʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ; 

5. ɿʤʝʥʰʫʻ ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ ʰʚʠʜʢʦ ʟʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ; 

 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʦʣʦʛʨʘʬʽʾ: 

1. ɼʣʷ ʟʘʧʠʩʫ ʢʽʥʝʪʠʢʠ ʰʚʠʜʢʦʟʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ; 

2. ʆʩʦʙʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʟʘʩʪʦʩʫʚʘʥʴ ʥʝʤʘʻ; 

3. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʪʨʴʦʭʤʽʨʥʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʧʣʦʩʢʦʤʫ ʥʝʛʘʪʠʚʽ; 

4. ɼʣʷ ʟʘʧʠʩʫ ʩʧʝʢʪʨʽʚ ʩʚʽʯʝʥʥʷ ʧʣʘʟʤʠ;  

5. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʢʦʥʘʣʠʭ ʟʦʙʨʘʞʝʥʴ ʤʫʟʝʡʥʠʭ ʝʢʩʧʦʥʘʪʽʚ; 

 

 

ʄʝʞʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʦʧʪʠʢʠ: 

1. ʆʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʧʨʝʜʤʝʪʽʚ, ʙʽʣʴʰʠʭ l; 

2. ʆʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʧʨʝʜʤʝʪʽʚ, ʤʝʥʰʠʭ l; 

3. ɺ ʤʝʞʘʭ ʜʽʾ ʧʨʠʥʮʠʧʫ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ; 

4. ʆʩʦʙʣʠʚʠʭ ʤʝʞ ʥʝʤʘʻ; 

5. ɺ ʦʙʣʘʩʪʽ ʯʫʪʣʠʚʦʩʪʽ ʣʶʜʩʴʢʦʛʦ ʦʢʘ; 

 

 

ɺʢʘʞʽʪʴ ʬʦʨʤʫʣʫ ʥʫʣʴ-ʽʥʚʘʨʽʘʥʪʘ ɸʙʙʝ: 

1. ; 
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2. ; 

3. ; 

4. ; 

5. ; 

 

 

ɺʢʘʞʽʪʴ ʬʦʨʤʫʣʫ ʃʘʛʨʘʥʞʘ-ɻʝʣʴʤʛʦʣʴʮʘ: 

1. ; 

2. ; 

3. ; 

4. ; 

5. ; 

 

 

ɺʢʘʞʽʪʴ ʬʦʨʤʫʣʫ ʪʦʥʢʦʾ ʣʽʥʟʠ: 

 

 

ɺʢʘʞʽʪʴ ʬʦʨʤʫʣʫ ʦʧʪʠʯʥʦʾ ʩʠʣʠ ʪʦʥʢʦʾ ʣʽʥʟʠ: 

 

 

ɺʢʘʞʽʪʴ ʬʦʨʤʫʣʫ ʪʦʚʩʪʦʾ ʣʽʥʟʠ: 

 

 

ɺʢʘʞʽʪʴ ʬʦʨʤʫʣʫ ʧʦʧʝʨʝʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ: 

1. ; 

2. ; 

3. ; 

4. ; 

5. ; 

 

 

ɺʢʘʞʽʪʴ ʬʦʨʤʫʣʫ ʧʦʟʜʦʚʞʥʴʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ: 
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ʅʘʟʚʽʪʴ ʧʨʠʣʘʜʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʤʘʣʠʭ  ʧʨʝʜʤʝʪʽʚ: 

1. ɹʽʦʣʦʛʽʯʥʠʡ ʤʽʢʨʦʩʢʦʧ; 

2.  ʇʦʣʷʨʠʟʘʮʽʡʥʠʡ ʤʽʢʨʦʩʢʦʧ; 

3. ɽʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ; 

4. ʌʘʟʦʚʦ-ʢʦʥʪʨʘʩʪʥʠʡ ʤʽʢʨʦʩʢʦʧ; 

5. ɸʪʦʤʥʦ-ʩʠʣʦʚʠʡ ʤʽʢʨʦʩʢʦʧ; 

 

 

ɺʢʘʞʽʪʴ ʬʦʨʤʫʣʫ ʢʫʪʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ: 

1. ; 

2. ; 

3. ; 

4. ; 

5. ; 

 

 

ʗʢʝ ʟʦʙʨʘʞʝʥʥʷ ʜʘʻ ʦʧʪʠʯʥʠʡ ʤʽʢʨʦʩʢʦʧ? 

1. ʇʨʷʤʝ; 

2. ʆʙʝʨʥʝʥʝ; 

3. ɼʽʡʩʥʝ; 

4. ʋʷʚʥʝ; 

5. ɼʽʡʩʥʝ ʘʙʦ ʫʷʚʥʝ;  

 

 

ʂʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʽʢʨʦʩʢʦʧ ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʫ? 

1. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʜʫʞʝ ʤʘʣʠʭ ʧʨʦʟʦʨʠʭ ʧʨʝʜʤʝʪʽʚ; 

2. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʧʨʝʜʤʝʪʘ ʟ ʨʽʟʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʧʦʛʣʠʥʘʥʥʷ; 

3. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʟ ʨʽʟʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʣʦʤʣʝʥʥʷ; 

4. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ, ʷʢʽ ʧʦʣʷʨʠʟʫʶʪʴ ʩʚʽʪʣʦ; 

5. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʧʨʦʟʦʨʠʭ ʧʨʝʜʤʝʪʽʚ ʫ ʚʽʜʙʠʪʦʤʫ ʩʚʽʪʣʽ;  

 

 

ʗʢʽ ʟ ʮʠʭ ʘʙʝʨʘʮʽʡ ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʦʚʞʠʥʠ ʭʚʠʣʽ? 

1. ʍʨʦʤʘʪʠʯʥʘ ʘʙʝʨʘʮʽʷ; 

2. ɼʠʩʪʦʨʩʽʷ; 

3. ʉʬʝʨʠʯʥʘ; 

4. ɸʩʪʠʛʤʘʪʠʟʤ; 

5. ɸʧʣʘʥʘʪʠʟʤ; 

 

 

ʅʘʟʚʘʪʠ ʬʦʨʤʫʣʫ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʦʙôʻʢʪʠʚʘ ʤʽʢʨʦʩʢʦʧʘ: 

1. ; 
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2. ; 

3. ; 

4. ; 

5. ; 

 

 

ʗʢa ʟ ʥʘʩʪʫʧʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʘ ʟʘʧʠʩʘʥʦ ʥʝ ʚʽʨʥʦ?  

1. ɸʢʦʤʦʜʘʮʽʷ ï ʟʜʘʪʥʽʩʪʴ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʦʩʚʽʪʣʝʥʥʷ; 

2. ɸʜʘʧʪʘʮʽʷ ï ʟʜʘʪʥʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʯʽʪʢʝ ʟʦʙʨʘʞʝʥʥʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʬʦʨʤʠ ʭʨʫʩʪʘʣʠʢʘ; 

3. ʉʚʽʪʣʦʯʫʪʣʠʚʽʩʪʴ ï ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʩʚʽʪʣʘ, ʷʢʘ ʱʝ ʚʽʜʯʫʚʘʻʪʴʩʷ; 

4.  ɻʦʩʪʨʦʪʘ ʟʦʨʫ ï ʥʘʡʤʝʥʰʠʡ ʢʫʪ ʤʽʞ ʧʨʝʜʤʝʪʘʤʠ, ʷʢʽ ʙʘʯʠʤʦ ʦʢʨʝʤʦ; 

5.  ʉʪʝʨʝʦʩʢʦʧʽʯʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʚʽʜʯʫʚʘʪʠ ʚʽʜʩʪʘʥʴ ʜʦ ʧʨʝʜʤʝʪʽʚ; 

 

 

ʗʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʩʝʨʝʜʥʴʦʛʦ ʦʢʘè ʚʢʘʟʘʥʽ ʧʦʤʠʣʢʦʚʦ? 

1. ɼʽʘʤʝʪʨ ʦʢʘ ï 1, 2 ʤʤ; 

2. ʈʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʩʽʪʢʽʚʢʠ ï 9,7 ʤʤ; 

3. ʇʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʦʢʘ ï 1,66; 

4. ʆʧʪʠʯʥʘ ʩʠʣʘ ʦʢʘ ï 58,5 ʜʽʦʧʪʨʽʡ; 

5. ʈʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʟʘʣʦʤʣʶʶʯʦʾ ʧʦʚʝʨʭʥʽ ï 100 ʤʤ; 

 

 

ʑʦ ʦʧʠʩʫʻ ʪʝʨʤʽʥ çʧʦʣʷʨʠʟʘʮʽʷ ʩʚʽʪʣʘè? 

1. ʈʦʟʢʣʘʜʘʥʥʷ ʙʽʣʦʛʦ ʩʚʽʪʣʘ ʫ ʩʧʝʢʪʨ; 

2. ɿʤʽʥʘ ʥʘʧʨʷʤʫ ʧʦʰʠʨʝʥʥʷ ʧʨʠ ʟʫʩʪʨʽʯʽ ʟ ʧʝʨʝʧʦʥʦʶ; 

3. ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʦʨʽʻʥʪʘʮʽʾ ʚʝʢʪʦʨʘ E; 

4. ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʚʝʢʪʦʨʘ ɜ; 

5. ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʚʝʢʪʦʨʽʚ E ʪʘ H; 

 

 

ʗʢʽ ʧʘʨʠ ʥʘʟʚʘʥʠʭ ʧʦʣʷʨʠʟʘʮʽʡ ʩʚʽʪʣʘ ʥʘʡʙʣʠʞʯʽ ʤʽʞ ʩʦʙʦʶ? 

1. ʃʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʝ; 

2. ʎʠʨʢʫʣʷʨʥʦ ʧʦʣʷʨʠʟʦʚʘʥʝ; 

3. ɽʣʽʧʪʠʯʥʦ ʧʦʣʷʨʠʟʦʚʘʥʝ; 

4. ʇʨʠʨʦʜʥʝ; 

5. ʏʘʩʪʢʦʚʦ ʧʦʣʷʨʠʟʦʚʘʥʝ; 

 

 

ʄʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʣʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ: 

1. ʇʨʦʧʫʩʢʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʫʯʢʘ ʩʚʽʪʣʘ  ʯʝʨʝʟ ʢʫʙʽʯʥʠʡ ʢʨʠʩʪʘʣ; 

2. ʇʨʦʧʫʩʢʘʥʥʷ ʯʝʨʝʟ ʢʨʠʩʪʘʣ ʨʦʤʙʽʯʥʦʾ ʩʠʥʛʦʥʽʾ; 

3. ʇʨʦʧʫʩʢʘʥʥʷ ʚʟʜʦʚʞ ʦʧʪʠʯʥʦʾ ʦʩʽ ʪʝʪʨʘʛʦʥʘʣʴʥʠʭ ʢʨʠʩʪʘʣʽʚ; 

4. ɺʽʜʙʠʚʘʥʥʷ ʚʽʜ ʜʽʝʣʝʢʪʨʠʢʘ ʧʽʜ ʢʫʪʦʤ ɹʨʶʩʪʝʨʘ; 

5. ɺʽʜʙʠʚʘʥʥʷ ʚʽʜ ʜʽʝʣʝʢʪʨʠʢʘ ʧʽʜ ʜʦʚʽʣʴʥʠʤ ʢʫʪʦʤ ʧʘʜʽʥʥʷ; 

 



137 

 

ʑʦ ʦʧʠʩʫʶʪʴ ʬʦʨʤʫʣʠ ʌʨʝʥʝʣʷ? 

1. ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ ïʌʨʝʥʝʣʷ; 

2. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʧʦʣʷʨʠʟʘʮʽʶ ʚʽʜʙʠʪʦʛʦ ʧʨʦʤʝʥʷ; 

3. ʇʦʣʷʨʠʟʘʮʽʶ ʟʘʣʦʤʣʝʥʦʛʦ ʧʨʦʤʝʥʷ; 

4. ɼʠʬʨʘʢʮʽʶ ʌʨʝʥʝʣʷ ʥʘ ʢʨʫʛʣʦʤʫ ʦʪʚʦʨʽ; 

5. ɼʠʬʨʘʢʮʽʶ ʥʘ ʙʘʛʘʪʦʤʽʨʥʠʭ ʩʪʨʫʢʪʫʨʘʭ; 

 

 

ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʢʫʪʘ ɹʨʶʩʪʝʨʘ: 

1. ɺʠʟʥʘʯʘʻ ʢʫʪ ʧʘʜʽʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʤʽʥʴ ʥʝ ʚʭʦʜʠʪʴ ʫ ʜʨʫʛʝ ʩʝʨʝʜʦʚʠʱʝ; 

2. ɺʠʟʥʘʯʘʻ ʢʫʪ ʧʘʜʽʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʢʫʪ ʤʽʞ ʟʘʣʦʤʣʝʥʠʤ ʽ ʚʽʜʙʠʪʠʤ ʧʨʦʤʝʥʝʤ ʜʦʨʽʚʥʶʻ 

90Á; 

3. ʂʫʪ ʧʘʜʽʥʥʷ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʫʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  ʦʩʮʠʣʷʪʦʨʘ ʫ ʜʨʫʛʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ; 

4. ʂʫʪ ʧʘʜʽʥʥʷ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʣʽʥʽʡʥʘ ʧʦʣʷʨʠʟʘʮʽʷ ʟʘʣʦʤʣʝʥʦʛʦ ʧʫʯʢʘ; 

5. ʂʫʪ ʧʘʜʽʥʥʷ, ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʫʣʘ n = tgű; 

 

 

ɺʽʜʤʽʪʴʪʝ ʬʦʨʤʫʣʠ ʌʨʝʥʝʣʷ ʜʣʷ ʟʘʣʦʤʣʝʥʦʛʦ ʧʫʯʢʘ: 

1. 
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ɺʽʜʤʽʪʴʪʝ ʬʦʨʤʫʣʠ ʌʨʝʥʝʣʷ ʜʣʷ ʚʽʜʙʠʪʦʛʦ ʧʫʯʢʘ: 

 

 

ɼʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʚʠʱʝ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʜʙʠʚʘʥʥʷ ʩʚʽʪʣʘ? 

1. ʈʝʬʨʘʢʪʦʤʝʪʨʠ; 

2. ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʜʟʝʨʢʘʣʘ; 

3. ɯʥʪʝʨʬʝʨʦʤʝʪʨʠ; 

4. ʉʚʽʪʣʦʚʦʜʠ; 

5. ʃʽʥʟʠ;  

 

 

ʗʢ ʚʽʜʨʽʟʥʠʪʠ ʧʨʠʢʨʘʩʠ ʟ ʘʣʤʘʟʫ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʦ ʽʜʝʥʪʠʯʥʠʭ ʧʨʠʢʨʘʩ ʟʽ ʩʢʣʘ?  
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1. ɿʘ ʚʘʛʦʶ; 

2. ɿʘ ʧʦʛʣʠʥʘʥʥʷʤ ʩʚʽʪʣʘ; 

3. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʽʜʙʠʪʠʭ ʧʨʦʤʝʥʽʚ; 

4. ɿʘ ʢʦʣʴʦʨʦʤ ʚʽʜʙʠʪʠʭ ʧʨʦʤʝʥʽʚ; 

5. ɿʘ ʧʦʣʷʨʠʟʘʮʽʻʶ ʟʘʣʦʤʣʝʥʠʭ ʧʨʦʤʝʥʽʚ; 

 

 

ʅʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʟʘʢʦʥʫ ʚʠʚʦʜʷʪʴ ʬʦʨʤʫʣʠ ʌʨʝʥʝʣʷ? 

1. ʇʨʠʥʮʠʧ ɻʶʡʛʝʥʩʘ-ʌʨʝʥʝʣʷ; 

2. ʇʨʠʥʮʠʧ ʌʝʨʤʘ; 

3. ʆʩʦʙʣʠʚʦʩʪʽ ʜʠʬʨʘʢʮʽʾ ʌʨʝʥʝʣʷ; 

4. ɻʨʘʥʠʯʥʠʭ ʫʤʦʚ ʜʣʷ ʥʦʨʤʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ; 

5. ɻʨʘʥʠʯʥʠʭ ʫʤʦʚ ʜʣʷ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ; 

 

 

ʗʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʪʦʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʦʤʣʝʥʥʷ? 

1. ɿʘʢʦʥʠ ʟʘʣʦʤʣʝʥʥʷ ʩʚʽʪʣʘ; 

2. ʇʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʽʾ; 

3. ɯʥʪʝʨʬʝʨʝʥʮʽʷ ʩʚʽʪʣʘ; 

4. ʇʨʠʥʮʠʧ ʌʝʨʤʘ; 

5. ɼʠʬʨʘʢʮʽʾ ʩʚʽʪʣʘ; 

 

 

ʗʢ ʚʩʪʘʥʦʚʠʪʠ ʣʽʥʽʡʥʫ ʧʦʣʷʨʠʟʘʮʽʶ ʩʚʽʪʣʘ? 

1. ɺʠʢʦʨʠʩʪʘʪʠ ʧʨʠʩʪʨʽʡ, ʚʽʜʦʤʠʡ ʷʢ ʥʽʢʦʣʴ; 

2. ɺʠʢʦʨʠʩʪʘʪʠ ʢʦʤʧʝʥʩʘʪʦʨ ɹʝʨʝʢʘ; 

3. ɺʠʢʦʨʠʩʪʘʪʠ ʯʚʝʨʪʴ ʭʚʠʣʴʦʚʫ ʧʣʘʩʪʠʥʢʫ; 

4. ɺʠʢʦʨʠʩʪʘʪʠ ʩʪʦʧʫ ʧʣʘʩʪʠʥʦʢ; 

5. ɺʠʢʦʨʠʩʪʘʪʠ ʢʦʤʙʽʥʘʮʽʶ ʥʘʟʚʘʥʠʭ ʚʠʱʝ ʧʨʠʩʪʨʦʾʚ; 

 

 

ʗʢ ʚʠʷʚʠʪʠ ʮʠʨʢʫʣʷʨʥʫ ʧʦʣʷʨʠʟʘʮʽʶ ʩʚʽʪʣʘ? 

1. ɺʠʢʦʨʠʩʪʘʪʠ ʥʽʢʦʣʴ; 

2. ʂʦʤʙʽʥʘʮʽʶ ʥʘʟʚʘʥʠʭ ʪʫʪ ʧʨʠʩʪʨʦʾʚ; 

3. ʏʚʝʨʪʴ ʭʚʠʣʴʦʚʫ ʧʣʘʩʪʠʥʫ; 

4. ɺʠʢʦʨʠʩʪʘʪʠ ʩʪʦʧʫ ʧʣʘʩʪʠʥʦʢ; 

5. ɺʠʢʦʨʠʩʪʘʪʠ ʧʦʣʷʨʠʤʝʪʨ; 

 

 

ɺʢʘʟʘʪʠ ʬʦʨʤʫʣʫ ʧʨʦʧʫʩʢʘʥʥʷ ʧʦʣʷʨʠʟʘʮʽʡʥʦ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ: 

1. ; 

2. ; 

3. ; 

4. ; 

5. ; 
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ʑʦ ʦʧʠʩʫʶʪʴ ʢʦʥʦʩʢʦʧʽʯʥʽ ʬʽʛʫʨʠ ʢʨʠʩʪʘʣʽʚ? 

1. ʉʫʢʫʧʥʽʩʪʴ ʪʦʯʦʢ, ʷʢʠʤ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʘʢʦʚʘ ʨʽʟʥʠʮʷ ʭʦʜʫ ʫ ʢʨʠʩʪʘʣʽ ʧʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʽ 

ʫ   ʧʘʨʘʣʝʣʴʥʦʤʫ ʩʚʽʪʣʽ; 

2. ʉʫʢʫʧʥʽʩʪʴ ʪʦʯʦʢ, ʷʢʠʤ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʘʢʦʚʘ ʨʽʟʥʠʮʷ ʬʘʟ ʫ ʟʙʽʞʥʦʤʫ ʩʚʽʪʣʽ; 

3. ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʢʚʘʨʮʦʚʦʤʫ ʢʣʠʥʽ ʫ ʙʽʣʦʤʫ ʩʚʽʪʣʽ; 

4. ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʩʢʣʷʥʦʤʫ ʢʣʠʥʽ ʫ ʙʽʣʦʤʫ ʩʚʽʪʣʽ; 

5. ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ ʚʽʜ ʪʦʥʢʠʭ ʧʣʽʚʦʢ ʦʣʽʾ; 

  

 

ʏʠ ʧʦʷʚʣʷʪʴʩʷ ʢʦʣʴʦʨʦʚʽ ʩʤʫʛʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽʡ ʩʭʝʤʽ ʙʝʟ 

ʧʦʣʷʨʠʟʘʪʦʨʘ? 

1. ʊʘʢ; 

2. ʅʽ; 

3. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʟʨʘʟʢʘ; 

4.  ɿʘʣʝʞʥʦ ʚʽʜ ʘʧʝʨʪʫʨʠ ʧʘʜʘʶʯʦʛʦ ʧʫʯʢʘ; 

5. ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʧʘʜʘʶʯʦʛʦ ʧʫʯʢʘ ʧʨʦʤʝʥʽʚ; 

 

 

ʗʢ ʚʽʜʨʽʟʥʠʪʠ ʧʨʠʨʦʜʥʝ ʩʚʽʪʣʦ ʚʽʜ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʧʦ ʢʦʣʫ? 

1. ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʽʥʽʡʥʦʛʦ ʧʦʣʷʨʠʟʘʪʦʨʘ; 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʝʥʩʘʪʦʨʘ ɹʝʨʝʢʘ; 

3. ʅʝ ʤʦʞʥʘ ʨʦʟʨʽʟʥʠʪʠ; 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʟʤʠ ʅʽʢʦʣʷ ʪʘ ʧʣʘʩʪʠʥʢʠ ʯʫʪʣʠʚʦʛʦ ʬʽʦʣʝʪʦʚʦʛʦ ʚʽʜʪʽʥʢʫ; 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʟʤʠ ʅʽʢʦʣʷ ʪʘ ʯʚʝʨʪʴ ʭʚʠʣʴʦʚʦʾ ʧʣʘʩʪʠʥʢʠ; 

 

 

ɺʽʜʟʥʘʯʪʝ ʥʘʡʢʨʘʱʠʡ ʤʝʪʦʜ ʚʠʷʚʣʝʥʥʷ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʧʨʦʟʦʨʠʭ ʟʨʘʟʢʽʚ: 

1. ʉʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ; 

2. ʉʧʝʢʪʨʠ ʣʶʤʽʥʝʩʮʝʥʮʽʾ; 

3. ʇʦʣʷʨʠʟʘʮʽʡʥʠʡ ʤʽʢʨʦʩʢʦʧ; 

4. ʄʽʢʨʦʩʢʦʧ ʬʘʟʦʚʦʛʦ ʢʦʥʪʨʘʩʪʫ; 

5. ɽʣʝʢʪʨʦʥʥʠʡ ʤʽʢʨʦʩʢʦʧ; 

 

 

ʗʢʽ ʝʬʝʢʪʠ  ʚʜʘʻʪʴʩʷ ʦʪʨʠʤʘʪʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʩʚʽʪʣʦʚʦʾ ʪʘ ʟʚʫʢʦʚʦʾ ʭʚʠʣʴ? 

1. ɼʠʬʨʘʢʮʽʶ ʩʚʽʪʣʘ; 

2. ʇʦʣʷʨʠʟʘʮʽʶ ʩʚʽʪʣʘ; 

3. ɿʤʽʥʫ ʜʦʚʞʠʥʠ ʭʚʠʣʽ; 

4. ɿʤʽʥʫ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

5. ɿʤʽʥʫ ʢʦʣʴʦʨʫ; 

 

 

ʑʦ ʦʧʠʩʫʻ ʢʦʝʬʽʮʽʻʥʪ ʘʢʫʩʪʦʦʧʪʠʯʥʦʾ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ? 

 

1. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʬʨʘʛʦʚʘʥʦʛʦ ʧʫʯʢʘ ʥʘ ʟʚʫʢʦʚʽʡ ˇʨʘʪʮʽ; 

2. ʉʪʫʧʽʥʴ ʧʦʣʷʨʠʟʘʮʽʾ ʜʠʬʨʘʛʦʚʘʥʦʛʦ ʧʫʯʢʘ; 

3. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʜʠʬʨʘʛʦʚʘʥʦʛʦ ʧʫʯʢʘ ʥʘ ʟʚʠʯʘʡʥʽʡ ʩʠʥʫʩʦʾʜʘʣʴʥʽʡ ˇʨʘʪʮʽ; 

4. ʈʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʘʢʫʩʪʦʦʧʪʠʯʥʦʛʦ ʜʝʬʣʝʢʪʦʨʘ; 

5. ɼʠʩʧʝʨʩʽʶ ʘʢʫʩʪʦʦʧʪʠʯʥʦʾ ˇʨʘʪʢʠ; 
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ʗʢʠʡ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʝʬʝʢʪ ʚʽʜʢʨʠʪʦ ʫ ʃʴʚʽʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ? 

1. ɽʣʝʢʪʨʦʦʧʪʠʯʥʠʡ; 

2. ʇôʻʟʦʦʧʪʠʯʥʠʡ; 

3. ʄʘʛʥʽʪʦʦʧʪʠʯʥʠʡ; 

4. ʄʘʛʥʽʪʦʛʽʨʘʮʽʶ; 

5. ɽʣʝʢʪʨʦʛʽʨʘʮʽʶ; 

 

 

ɺʽʜʤʽʪʴʪʝ ʢʣʘʩʠʯʥʽ ʟʘʢʦʥʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʦʛʦ ʪʽʣʘ:  

1. ; 

2. ɿʘʢʦʥ ʈʝʣʝʷ-ɼʞʽʥʩʘ; 

3. ; 

4. ; 

5. ; 

 

ɿʘʢʦʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʬʦʪʦʝʬʝʢʪʫ, ʷʢʽ ʚʘʞʢʦ ʧʦʷʩʥʠʪʠ ʥʘ ʦʩʥʦʚʽ ʭʚʠʣʴʦʚʦʾ ʪʝʦʨʽʾ: 

1.  ʌʦʪʦʩʪʨʫʤ ʥʘʩʠʯʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʠʡ ʜʦ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ; 

2. ʏʝʨʚʦʥʘ ʤʝʞʘ ʬʦʪʦʝʬʝʢʪʫ; 

3. ɹʝʟʽʥʝʨʮʽʡʥʽʩʪʴ ʬʦʪʦʝʬʝʢʪʫ; 

4. ɿʘʣʝʞʥʽʩʪʴ ʬʦʪʦʩʪʨʫʤʫ ʚʽʜ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

5. ɿʘʣʝʞʥʽʩʪʴ ʬʦʪʦʩʪʨʫʤʫ ʚʽʜ ʢʫʪʘ ʧʘʜʽʥʥʷ ʩʚʽʪʣʘ; 

 

ɿʘʢʦʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʬʦʪʦʝʬʝʢʪʫ, ʷʢʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘ ʦʩʥʦʚʽ ʭʚʠʣʴʦʚʦʾ ʪʝʦʨʽʾ: 

1.  ʌʦʪʦʩʪʨʫʤ ʥʘʩʠʯʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʠʡ ʜʦ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ; 

2. ʏʝʨʚʦʥʘ ʤʝʞʘ ʬʦʪʦʝʬʝʢʪʫ; 

3. ɹʝʟʽʥʝʨʮʽʡʥʽʩʪʴ ʬʦʪʦʝʬʝʢʪʫ; 

4. ɿʘʣʝʞʥʽʩʪʴ ʬʦʪʦʩʪʨʫʤʫ ʚʽʜ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ; 

5. ɿʘʣʝʞʥʽʩʪʴ ʬʦʪʦʩʪʨʫʤʫ ʚʽʜ ʢʫʪʘ ʧʘʜʽʥʥʷ ʩʚʽʪʣʘ; 

 

ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʝʬʝʢʪ ʉʘʜʦʚʩʴʢʦʛʦ? 

 

 

ɺʥʝʩʦʢ ʧʨʦʬʝʩʦʨʘ ʃʴʚʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʄ. ʉʤʦʣʫʭʦʚʩʴʢʦʛʦ ʫ ʪʝʦʨʽʶ ʨʦʟʩʽʶʚʘʥʥʷ 

ʩʚʽʪʣʘ: 

1. ʈʦʟʩʽʷʥʥʷ ï ʥʘʩʣʽʜʦʢ ʪʘʢʦʾ  ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʢʘʣʘʤʫʪʥʽʩʪʴ;  

2. ʅʝʦʜʥʦʨʽʜʥʽʩʪʴ ï  ̫ ʢ ʥʘʩʣʽʜʦʢ ʬʣʫʢʪʫʘʮʽʡ ʛʫʩʪʠʥʠ ʩʝʨʝʜʦʚʠʱʘ; 

3. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʩʽʷʥʥʷ ʧʨʦʧʦʨʮʽʡʥʘ ɤ4; 

4. ʄʦʣʝʢʫʣʷʨʥʝ ʨʦʟʩʽʷʥʥʷ ʫ ʢʨʠʩʪʘʣʘʭ; 

5. ɺʩʪʘʥʦʚʠʚ ʽʥʜʠʢʘʪʨʠʩʫ ʨʦʟʩʽʷʥʥʷ; 

 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡʥʦʛʦ ʨʦʟʩʽʷʥʥʷ: 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʜʥʠʟʴʢʠʭ ʯʘʩʪʦʪ ʢʦʣʠʚʘʥʴ ʯʘʩʪʠʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫʨʠ ʜʣʷ  

ʜʦʩʪʫʧʥʦʾ ʦʙʣʘʩʪʽ ʩʧʝʢʪʨʫ; 

2. ɺʠʤʽʨʶʚʘʥʥʷ ʰʠʨʠʥʠ ʟʘʙʦʨʦʥʝʥʦʾ ʟʦʥʠ; 
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3. ɼʦʩʣʽʜʞʝʥʥʷ ʝʢʩʠʪʦʥʽʚ ʌʨʝʥʢʝʣʷ; 

4. ʅʝ ʤʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʴ; 

5. ɺʠʷʚʣʝʥʥʷ ʦʧʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ; 

 

$ZZ01138,4 ,1,2,0,1 

 

1. ʉʧʝʢʪʨ ʧʦʜʽʙʥʠʡ ʜʦ ʨʝʣʝʻʚʩʴʢʦʛʦ; 

2. ʉʧʝʢʪʨ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʠʡ; 

3. ʉʧʝʢʪʨ ʜʫʞʝ ʩʣʘʙʢʠʡ; 

4. ʄʘʻ ʰʠʨʦʢʠʡ ʢʦʥʪʫʨ, ʨʦʟʤʠʪʠʡ; 

5. ɭ ʛʦʩʪʨʠʤ ʧʽʢʦʤ; 

 

 

 

ʗʢʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʻ ʣʶʤʽʥʝʩʮʝʥʮʽʻʶ? 

1. ʉʚʽʯʝʥʥʷ ʧʦʣʫʤôʷ ʛʘʟʦʚʦʛʦ ʧʘʣʴʥʠʢʘ; 

2. ʉʚʽʯʝʥʥʷ ʝʣʝʢʪʨʦʟʚʘʨʢʠ; 

3. ʉʚʽʯʝʥʥʷ ʣʘʤʧʠ ʨʦʟʞʘʨʶʚʘʥʥʷ; 

4. ʉʚʽʯʝʥʥʷ ʝʢʨʘʥʘ ʩʪʘʨʦʛʦ ʪʝʣʝʚʽʟʦʨʘ; 

5. ʉʚʽʯʝʥʥʷ ʏʝʨʝʥʢʦʚʘ-ɺʘʚʽʣʦʚʘ;   

 

 

ɿʘʛʘʩʘʥʥʷ ʣʶʤʽʥʝʩʮʝʥʮʽʾ: 

1. ɽʢʩʧʦʥʝʥʮʽʘʣʴʥʝ; 

2. ɻʽʧʝʨʙʦʣʽʯʥʝ; 

3. ʇʘʨʘʙʦʣʽʯʥʝ; 

4. ʃʽʥʽʡʥʝ; 

5. ʉʣʘʙʦ ʟʘʣʝʞʥʝ  ʚʽʜ ʯʘʩʫ; 

 

 

ɺʽʜʟʥʘʯʠʪʠ ʦʟʥʘʢʠ, ʷʢʠʤ  ʚʽʜʧʦʚʽʜʘʻ ʩʚʽʯʝʥʥʷ ʣʶʤʽʥʝʩʮʝʥʮʽʾ: 

1. ʉʧʦʥʪʘʥʥʝ; 

2. ʈʽʚʥʦʚʘʞʥʝ; 

3. ʅʝʨʽʚʥʦʚʘʞʥʝ; 

4. ʅʘʜʣʠʰʢʦʚʝ ʥʘʜ ʪʝʤʧʝʨʘʪʫʨʥʠʤ; 

5. ʉʪʠʤʫʣʴʦʚʘʥʝ; 

 

 

ʑʦ ʪʘʢʝ ʚʠʤʫʰʝʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ? 

1. ɺʠʢʣʠʢʘʥʝ ʧʦʩʪʽʡʥʠʤ ʧʦʣʝʤ, ʫ ʷʢʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝ ʟʙʫʜʞʝʥʠʡ ʟʨʘʟʦʢ; 

2. ɺʠʢʣʠʢʘʥʝ ʙʫʜʴ-ʷʢʠʤ ʟʤʽʥʥʠʤ ʧʦʣʝʤ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ; 

3. ɺʠʢʣʠʢʘʥʝ ʧʦʩʪʽʡʥʠʤ ʧʦʣʝʤ, ʫ ʷʢʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʟʙʫʜʞʝʥʠʡ ʟʨʘʟʦʢ;  

4. ɺʠʢʣʠʢʘʥʝ ʧʦʣʝʤ, ʱʦ ʤʘʻ ʯʘʩʪʦʪʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʙʫʜʞʝʥʦʛʦ ʟʨʘʟʢʘ; 

5. ʅʘʜʣʠʰʢʦʚʝ ʥʘʜ ʩʧʦʥʪʘʥʥʠʤ, ʚʠʢʣʠʢʘʥʝ ʟʙʫʜʞʫʶʯʠʤ ʧʫʯʢʦʤ; 

 

 

ʑʦ ʨʦʟʫʤʽʻʪʴʩʷ ʧʽʜ çʤʦʜʫʣʷʮʽʻʶ ʜʦʙʨʦʪʥʦʩʪʽè ʣʘʟʝʨʘ? 

1. ʇʽʜʙʽʨ  ʯʘʩʪʦʪʠ ʟʙʫʜʞʫʶʯʦʛʦ ʽʤʧʫʣʴʩʫ; 

2. ʋʟʛʦʜʞʝʥʥʷ ʯʘʩʪʦʪ ʧʦʷʚʠ ʚʠʧʨʦʤʽʥʶʚʘʥʠʭ ʽ ʟʙʫʜʞʫʶʯʠʭ ʽʤʧʫʣʴʩʽʚ; 

3. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʜʟʝʨʢʘʣ ʨʝʟʦʥʘʪʦʨʘ ʫ ʧʘʨʘʣʝʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʤʽʞ ʩʦʙʦʶ; 

4. ʏʘʩʪʦʪʘ ʟʤʽʥʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʟʝʨʢʘʣʘʤʠ ʨʝʟʦʥʘʪʦʨʘ; 

5. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʯʘʩʪʦʪ ʟʙʫʜʞʫʶʯʦʛʦ ʽʤʧʫʣʴʩʫ ʪʘ ʨʫʭʫ ʜʟʝʨʢʘʣ ʨʝʟʦʥʘʪʦʨʘ; 
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ʅʘ ʱʦ ʚʧʣʠʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʜʟʝʨʢʘʣ ʫ ʨʝʟʦʥʘʪʦʨʘʭ ʣʘʟʝʨʽʚ? 

1. ʅʘ ʜʦʧʫʩʪʠʤʫ ʤʘʢʩʠʤʘʣʴʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʟʝʨʘ; 

2. ɺʧʣʠʚʫ ʥʝ ʤʘʻ; 

3. ʅʘ ʩʧʨʦʱʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʦʾ ʣʽʥʽʾ ʧʨʠ ʤʦʞʣʠʚʦʩʪʽ ʛʝʥʝʨʘʮʽʾ ʙʘʛʘʪʴʦʭ; 

4. ʅʘ ʧʦʨʽʛ ʛʝʥʝʨʘʮʽʾ; 

5. ʉʧʨʦʱʫʻ ʶʩʪʫʚʘʥʥʷ; 

 

 

ʈʦʣʴ ʨʝʟʦʥʘʪʦʨʘ ʚ ʦʧʪʠʯʥʦ-ʢʚʘʥʪʦʚʠʭ ʛʝʥʝʨʘʪʦʨʘʭ: 

1. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʫʯʢʘ; 

2. ʉʪʚʦʨʠʪʠ ʚʠʤʫʰʝʥʝ ʧʦʣʝ ʧʦʪʨʽʙʥʦʾ ʯʘʩʪʦʪʠ; 

3. ʉʪʚʦʨʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʫʣʷʮʽʾ ʜʦʙʨʦʪʥʦʩʪʽ ʣʘʟʝʨʘ; 

4. ɿʘʙʝʟʧʝʯʠʪʠ ʧʦʣʷʨʠʟʘʮʽʶ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʟʝʨʘ; 

5. ɿʘʙʝʟʧʝʯʠʪʠ ʢʦʤʧʘʢʪʥʽ ʨʦʟʤʽʨʠ ʣʘʟʝʨʘ; 

 

 

ʑʦ ʨʦʟʫʤʽʻʪʴʩʷ ʧʽʜ ʥʝʣʽʥʽʡʥʦʶ ʦʧʪʠʢʦʶ? 

1.ɿʤʽʥʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʣʷ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ; 

2. ɽʬʝʢʪʠ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʚʠʢʣʠʢʘʥʽ ʙʫʜʴ-ʷʢʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʚʧʣʠʚʘʤʠ;  

3. ʅʝʧʨʷʤʦʣʽʥʽʡʥʝ ʧʦʰʠʨʝʥʥʷ ʩʚʽʪʣʘ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

4. ɽʬʝʢʪʠ, ʚʠʢʣʠʢʘʥʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʧʽʜ ʚʧʣʠʚʦʤ ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ; 

5. ɽʬʝʢʪʠ, ʚʠʢʣʠʢʘʥʽ ʤʘʛʥʽʪʥʠʤ ʧʦʣʝʤ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ; 

 

 

ʗʢʽ ʟʘʢʦʥʠ ʣʽʥʽʡʥʦʾ ʦʧʪʠʢʠ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʩʠʣʴʥʠʭ ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ? 

 

ʅʘʟʚʽʪʴ ʥʝʢʦʛʝʨʝʥʪʥʽ ʥʝʣʽʥʽʡʥʦ-ʦʧʪʠʯʥʽ ʝʬʝʢʪʠ: 

1. ʉʘʤʦʬʦʢʫʩʫʚʘʥʥʷ; 

2. ɻʝʥʝʨʘʮʽʷ ʜʨʫʛʦʾ ʛʘʨʤʦʥʽʢʠ; 

3. ɺʠʤʫʰʝʥʝ ʢʦʤʙʽʥʘʮʽʡʥʝ ʨʦʟʩʽʶʚʘʥʥʷ ʩʚʽʪʣʘ; 

4. ɹʘʛʘʪʦʬʦʪʦʥʥʝ ʧʦʛʣʠʥʘʥʥʷ; 

5. ʇʨʦʩʚʽʪʣʝʥʥʷ ʧʦʛʣʠʥʘʶʯʦʛʦ ʟʨʘʟʢʘ; 

 

 

ʅʘʟʚʽʪʴ ʢʦʛʝʨʝʥʪʥʽ ʥʝʣʽʥʽʡʥʦ-ʦʧʪʠʯʥʽ ʝʬʝʢʪʠ: 

 

 

ɺʽʜʟʥʘʯʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʚʥʽʚ ʝʥʝʨʛʽʾ ʨʦʙʦʯʠʭ ʩʝʨʝʜʦʚʠʱ ʦʧʪʠʯʥʠʭ ʢʚʘʥʪʦʚʠʭ 

ʛʝʥʝʨʘʪʦʨʽʚ: 

1. ʄʘʶʪʴ ʙʫʪʠ ʜʫʞʝ ʚʫʟʴʢʠʤʠ; 

2. ʄʘʶʪʴ ʙʫʪʠ ʰʠʨʦʢʠʤʠ; 

3. ʇʦʚʠʥʥʽ ʤʘʪʠ ʨʽʚʥʽ ʯʘʩʠ ʞʠʪʪʷ; 

4. ʇʦʚʠʥʥʽ ʤʘʪʠ ʨʽʟʥʽ ʯʘʩʠ ʞʠʪʪʷ; 

5. ʇʦʚʠʥʥʦ ʙʫʪʠ ʙʽʣʴʰʝ ʜʚʦʭ ʨʽʚʥʽʚ;  
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ɸʪʦʤʥʘ ʬʽʟʠʢʘ 
 

ʗʢʽ ʧʨʠʙʣʠʟʥʽ ʨʦʟʤʽʨʠ ʘʪʦʤʘ? 

 

 

ʗʢʝ ʟʥʘʯʝʥʥʷ ʧʨʠʡʤʘʻ ʤʥʦʞʥʠʢ ʃʘʥʜʝ ʜʣʷ ʩʠʥʛʣʝʪʥʠʭ ʩʪʘʥʽʚ? 

1. g= 1 

2 .g=2 

3. g=0 

4. g=3 

5. g=-1 

 

$ZZ01203,5,1,2,0,1 

ʗʢʘ ʨʦʟʤʽʨʥʽʩʪʴ ʢʚʘʥʪʘ ʜʽʾ? 

 

 

 

ʗʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ ʯʦʨʥʦʛʦ ʪʽʣʘ? 
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ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ʨʦʟʩʽʶʚʘʥʥʷ ʘʣʴʬʘ ʯʘʩʪʠʥʦʢ 
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ʋʤʦʚʘ ʢʚʘʥʪʫʚʘʥʥʷ ɹʦʨʘ ʜʣʷ ʢʦʣʦʚʠʭ ʦʨʙʽʪ ʝʣʝʢʪʨʦʥʘ ʚ ʘʪʦʤʽ ʚʦʜʥʶ. 

1. 

M n=
 

2. 

M s=
 

3. 
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ʗʢ ʝʥʝʨʛʽʷ ʘʪʦʤʘ ʚʦʜʥʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʟʠʤʫʪʘʣʴʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʯʠʩʣʘ 
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4. ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ 

 

 

ɿʘʧʠʩʘʪʠ ʝʥʝʨʛʽʶ ʘʪʦʤʘ ʚʦʜʥʶ ʯʝʨʝʟ ʩʪʘʣʫ ʈʽʜʙʝʨʛʘ 
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ʗʢ ʟʤʽʥʠʪʴʩʷ ʝʥʝʨʛʽʷ ʘʪʦʤʘ ʚʦʜʥʶ ʧʨʠ ʧʝʨʝʭʦʜʽ ʟ ʦʩʥʦʚʥʦʛʦ ʚ ʧʝʨʰʠʡ ʟʙʫʜʞʝʥʠʡ ʩʪʘʥ? 

1. ʟʙʽʣʴʰʠʪʴʩʷ 

2. ʟʤʝʥʰʠʪʴʩʷ 

3. ʥʝ ʟʤʽʥʠʪʴʩʷ 

4. ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ 

 

 

ɺʠʙʝʨʽʪʴ ʬʦʨʤʫʣʫ, ʱʦ ʦʧʠʩʫʻ ʚʝʣʠʯʠʥʫ ʨʦʟʱʝʧʣʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʽʚʥʽʚ ʫ ʚʠʧʘʜʢʫ 

ʥʦʨʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ɿʝʻʤʘʥʘ? 
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