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ɺɺɽɼɽʅʀɽ 

 
ʆʜʥʘ ʠʟ ʟʘʜʘʯ ʢʫʨʩʘ ʠʥʞʝʥʝʨʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ ʦʩʥʦʚʥʳʤ ʥʘʚʳʢʘʤ ʬʦʨʤʠʨʦʚʘʥʠ ̫ ʛʨʘʬʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʫʥʢʮʠʡ, ʦʙʲʷʩʥʷʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʠʣʣʶʩʪʨʠʨʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ ʜʨʫʛʠʝ 

ʧʨʦʮʝʩʩʳ.  ʇʨʠʤʝʥʝʥʠʝ  ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʯʘʩʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʣʝʟʥʳʤ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ, ʥʦ ʠ ʜʣʷ 

ʦʪʣʘʜʢʠ ʠʥʞʝʥʝʨʥʳʭ ʠ ʥʘʫʯʥʳʭ ʧʨʦʛʨʘʤʤ. ʊʘʢʠʝ ʟʥʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ 

ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʠ ʟʘʱʠʪʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ, 

ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ ʥʘ 

ʧʨʘʢʪʠʢʝ. 

MatLab  ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʚʠʜʝ, ʧʨʠʢʣʘʜʳʚʘʷ ʤʠʥʠʤʫʤ ʫʩʠʣʠʡ. ʆʩʥʦʚʥʫʶ ʨʘʙʦʪʫ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʧʦʩʪʨʦʝʥʠʝʤ ʛʨʘʬʠʢʘ,  ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ ʦʩʝʡ, ʧʦʜʙʦʨʦʤ ʮʚʝʪʦʚ, ʘ ʚ ʩʣʫʯʘʝ 3- 

ʤʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠ ʩ ʫʛʣʦʤ ʦʙʟʦʨʘ ʥʘʙʣʶʜʘʝʤʦʛʦ  ʦʙʲʝʢʪʘ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʩʨʝʜʘ 

MatLab . 

ɺ ʯʘʩʪʠ  1 ʠ 2 ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʛʨʘʬʠʢʦʚ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

ï ʛʨʘʬʠʢʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ; 

ï ʪʨʝʭʤʝʨʥʳʝ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʧʦʩʪʨʦʝʥʠʷ; 

ʇʨʠ  ʩʦʟʜʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ  ʛʨʘʬʠʢʘ  ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ  ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʩʧʦʩʦʙʝʥ ʨʘʙʦʪʘʪʴ 

ʪʦʣʴʢʦ ʩ ʯʠʩʣʘʤʠ, ʥʦ ʥʝ ʩ ʥʝʧʨʝʨʳʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʨʛʫʤʝʥʪʦʚ ʠ ʠʭ ʬʫʥʢʮʠʡ. 

ʇʦʵʪʦʤʫ, ʝʩʣʠ ʧʦʨʦʡ ʥʘʙʣʶʜʘʪʝʣʶ ʢʘʞʝʪʩʷ, ʯʪʦ ʛʨʘʬʠʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʫʥʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʚʝʩʴʤʘ ʧʣʘʚʥʳʤʠ ʢʨʠʚʳʤʠ ʠʣʠ ʦʙʲʝʤʥʳʤʠ 

ʪʝʣʘʤʠ, ʪʦ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʠʣʣʶʟʠʷ. ʊʘʢʘʷ ʠʣʣʶʟʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, 

ʯʪʦ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʨʛʫʤʝʥʪʦʚ ʠ ʠʭ ʬʫʥʢʮʠʡ ʚʳʙʨʘʥ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʡ ʠʥʪʝʨʚʘʣ, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʜʠʩʧʣʝʠ ʠ ʧʨʠʥʪʝʨʳ 

ʦʙʣʘʜʘʶʪ ʥʘʩʪʦʣʴʢʦ ʚʳʩʦʢʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦ ʛʣʘʟ ʯʝʣʦʚʝʢʘ ʥʝ 

ʩʧʦʩʦʙʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴ ʠʤʝʶʱʠʝʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ.  

ɽʩʣʠ ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʫʚʝʣʠʯʠʪʴ, ʪʦ ʥʘ ʛʨʘʬʠʢʝ ʬʫʥʢʮʠʠ ʙʫʜʫʪ ʚʠʜʥʳ ʠʟʣʦʤʳ. 

ʇʨʠ ʯʪʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʦ, ʯʪʦ ʩʝʨʳʡ ʮʚʝʪ ʚ ʪʝʢʩʪʘʭ 

ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʬʫʥʢʮʠʠ  

ʚʳʚʦʜʘ ʛʨʘʬʠʢʦʚ ʠʣʠ ʠʭ ʦʬʦʨʤʣʝʥʠʷ. 

ʀʟʫʯʘʪʴ ʛʨʘʬʠʢʫ MatLab , ʧʦʣʴʟʫʷʩʴ ʥʘʩʪʦʷʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ  ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ï ʟʘʛʨʫʟʠʪʴ ʩʨʝʜʫ   MatLab ; 

ï ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʇʨʠʣʦʞʝʥʠʷʤʠ 1 ʠ 2; 

ï ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ 2D-ʛʨʘʬʠʢʠ (ɿʘʜʘʥʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 2D-ʛʨʘʬʠʢʘ),  ʚʳʙʠʨʘʷ ʩʚʦʡ ʚʘʨʠʘʥʪ ʧʦ ʫʢʘʟʘʥʠʶ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʇʝʨʝʜ ʨʝʰʝʥʠʝʤ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʠʤʝʨʦʤ ʠʟ ʨʘʟʜʝʣʘ 1. ʇʨʘʚʠʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʧʫʪʝʤ ʚʠʟʫʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʩ ʛʨʘʬʠʢʦʤ, 

ʧʨʠʚʝʜʝʥʥʳʤ ʨʷʜʦʤ ʩ ʫʩʣʦʚʠʝʤ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ;  

ï ʨʝʰʠʪʴ ʟʘʜʘʯʠ 3D-ʛʨʘʬʠʢʠ (ɿʘʜʘʥʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, 3D-ʛʨʘʬʠʢʘ).  ʇʝʨʝʜ ʨʝʰʝʥʠʝʤ ʢʘʞʜʦʡ ʟʘʜʘʯʠ ʩʣʝʜʫʝʪ ʦʟʥʘʢʦʤʠʪʴʩʷ 

ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʠʤʝʨʦʤ ʠʟ ʨʘʟʜʝʣʘ 2. ʇʨʘʚʠʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʧʫʪʝʤ ʚʠʟʫʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʩ ʛʨʘʬʠʢʦʤ, 

ʧʨʠʚʝʜʝʥʥʳʤ ʨʷʜʦʤ ʩ ʫʩʣʦʚʠʝʤ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. 
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1. ɼʚʫʭʤʝʨʥʘʷ (2D) ʛʨʘʬʠʢʘ 
 
ʇʦʜ 2D-ʛʨʘʬʠʢʦʡ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʚʠʟʫʘʣʠʟʘʮʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ 

ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ʚ ʜʝʢʘʨʪʦʚʦʡ 
(ʧʨʷʤʦʫʛʦʣʴʥʦʡ) ʠʣʠ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. ɼʘʣʴʥʝʡʰʠʡ ʤʘʪʝʨʠʘʣ 
ʦʛʨʘʥʠʯʝʥ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʪʦʣʴʢʦ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʢʘʢ ʥʘʠʙʦʣʝʝ 
ʯʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ 
ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ, 
ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ, ʪ. ʝ. ʜʚʫʤʷ ʫʨʘʚʥʝʥʠʷʤʠ ʭ(t) ʠ ʫ(t) ʧʨʠ ʠʟʤʝʥʝʥʠʠ t ʚ 
ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ.  

ʇʨʠ  ʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ 
ʚʥʘʯʘʣʝ ʜʣʷ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʡ t ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʭ(t) ʠ ʫ(t), 
ʘ ʟʘʪʝʤ ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʫ(ʭ).  

 
1.1. ɻʨʘʬʠʢʠ ʚ ʣʠʥʝʡʥʦʤ ʤʘʩʰʪʘʙʝ 

 
ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʩʪʦʡ ʬʫʥʢʮʠʠ ʦʜʥʦʛʦ 

ʘʨʛʫʤʝʥʪʘ. 
ʇʫʩʪʴ ʵʪʦʡ ʬʫʥʢʮʠʝʡ ʙʫʜʝʪ y(t)=e

ït
Ŀsin(10Ŀt), ʛʜʝ ʘʨʛʫʤʝʥʪ t ʤʝʥʷʝʪʩʷ   ʚ 

ʠʥʪʝʨʚʘʣʝ [0,1] ʩ ʰʘʛʦʤ 0,01 (ʨʠʩ. 1).  
ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ ʵʪʦʡ ʬʫʥʢʮʠʠ MatLab  ʚʳʯʠʩʣʷʝʪ ʝʝ ʟʥʘʯʝʥʠʷ, 

ʥʘʯʠʥʘʷ ʩ ʪʦʯʢʠ 0 ʜʦ ʪʦʯʢʠ 1 ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʦʩʠ ʘʨʛʫʤʝʥʪʘ t ʩ ʰʘʛʦʤ 0,01. ʇʨʠ 
ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ y(t), ʚʳʯʠʩʣʝʥʥʳʝ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ, ʩʦʝʜʠʥʷʶʪʩʷ 
ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ.  

ɽʩʣʠ ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʚʳʙʨʘʥ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʤ, ʪʦ ʛʣʘʟ 
ʥʘʙʣʶʜʘʪʝʣʷ ʥʝ ʟʘʤʝʯʘʝʪ ʠʟʣʦʤʦʚ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʠ. ɽʩʣʠ ʰʘʛ 
ʫʚʝʣʠʯʠʪʴ, ʪʦ ʠʟʣʦʤʳ ʙʫʜʫʪ ʚʠʜʥʳ. 

ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʪʘʢʠʭ 
ʛʨʘʬʠʢʦʚ) ʚ ʣʠʥʝʡʥʦʤ ʤʘʩʰʪʘʙʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ plot(é).  

ʈʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʠ plot(é) ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ. 
ʇʨʠʤʝʨ 1. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y(t)=e

ït
Ŀsin(10Ŀt), ʛʜʝ ʘʨʛʫʤʝʥʪ t 

ʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ [0,1] ʩ ʰʘʛʦʤ 0,01 (ʩʤ. ʨʠʩ. 1). 
t=[0:0.01:1]; 
y=exp(-t).*sin(10*t);  
plot(t,y) 
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ʆʙʩʫʜʠʤ ʧʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʢ.  

1. ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ  ʩʪʨʦʢʘ ʧʨʦʛʨʘʤʤʳ t=[0:0.01:1];  ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʝʣʳ ʠ 

ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ (ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ï ʦʪ 0 ʜʦ 1, ʰʘʛ ï 0,01). ɽʩʣʠ 

ʧʦʩʣʝ ʩʪʨʦʢʠ ʩʪʦʠʪ ʟʥʘʢ ç;è, ʪʦ ʚʳʯʠʩʣʷʝʤʳʝ ʟʥʘʯʝʥʠʷ ʥʝ ʚʳʚʦʜʷʪʩʷ. ɽʩʣʠ 

ʪʘʢʦʡ ʟʥʘʢ ʚ ʢʦʥʮʝ ʩʪʨʦʢʠ ʥʝ ʩʪʦʠʪ, ʪʦ ʚʩʝ ʚʳʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ 

ʚʳʚʝʜʝʥʳ ʚ ʢʦʤʘʥʜʥʦʝ ʦʢʥʦ. 

ɺʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ y=exp(-t).*sin(10*t); ʟʘʧʠʩʘʥʘ ʬʫʥʢʮʠʷ, ʟʥʘʯʝʥʠʷ 

ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʶʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ t. 

ɺ ʪʨʝʪʝʡ ʩʪʨʦʢʝ plot(t,y), ʚʳʜʝʣʝʥʥʦʡ ʩʝʨʳʤ ʮʚʝʪʦʤ, ʟʘʧʠʩʘʥʘ ʚʩʪʨʦʝʥʥʘʷ 

ʬʫʥʢʮʠʷ MatLab , ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʛʨʘʬʠʢ 

ʦʜʥʦʤʝʨʥʦʡ ʬʫʥʢʮʠʠ y ʩ ʘʨʛʫʤʝʥʪʦʤ t. ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʚ ʩʢʦʙʢʘʭ 

ʩʪʦʠʪ ʘʨʛʫʤʝʥʪ, ʘ ʥʘ ʚʪʦʨʦʤ ʬʫʥʢʮʠʷ. 

ʇʨʠʤʝʨ 2.  ʇʦʩʪʨʦʠʪʴ ʚ ʦʜʥʦʤ ʦʢʥʝ ʛʨʘʬʠʢʠ ʜʚʫʭ ʬʫʥʢʮʠʡ 

x(t)=2Ŀsin(50Ŀt) ʠ y(t)=e
ït
Ŀsin(10Ŀt), ʛʜʝ ʘʨʛʫʤʝʥʪ t ʤʝʥʷʝʪʩʷ   ʚ ʠʥʪʝʨʚʘʣʝ [0,2] ʩ 

ʰʘʛʦʤ 0,01.  (ʨʠʩ. 2). 

t=[0:0.01:2]; 

y=exp(-t).*sin(10*t);  

x=2*sin(50*t);  

plot(t,x,t,y) 
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ʈʠʩ. 2 

ʆʙʩʫʜʠʤ ʧʦʩʪʨʦʝʥʥʳʝ ʛʨʘʬʠʢʠ.  

MatLab  (ʝʩʣʠ ʵʪʦ ʥʝ ʫʢʘʟʘʥʦ ʩʧʝʮʠʘʣʴʥʦ) ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʙʠʨʘʝʪ ʮʚʝʪ 

ʛʨʘʬʠʢʘ, ʤʘʩʰʪʘʙ ʠ ʦʮʠʬʨʦʚʳʚʘʝʪ ʦʩʠ ʘʙʩʮʠʩʩ ʠ  ʦʨʜʠʥʘʪ. ʀʟ ʨʠʩ. 2 ʚʠʜʥʦ, ʯʪʦ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ  ʧʨʦʠʟʚʦʜʠʪʩʷ  ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʦʜʥʦʡ ʠʟ 

ʬʫʥʢʮʠʡ ʠ ʝʝ ʘʨʛʫʤʝʥʪʘ. 

ɼʣʷ ʬʫʥʢʮʠʠ x(t)=2Ŀsin(50Ŀt) ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʦʢʘʟʘʣʩʷ ʥʝ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʤ ʠ ʧʦʵʪʦʤʫ ʥʘ ʝʝ ʛʨʘʬʠʢʝ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʠʟʣʦʤʳ. 

ʀʥʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʩʨʘʚʥʠʪʴ ʧʦʚʝʜʝʥʠʝ ʜʚʫʭ ʬʫʥʢʮʠʡ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʇʨʠ ʵʪʦʤ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʣʠʚʘʝʪʩʷ ʩ ʦʩʴʶ ʘʙʩʮʠʩʩ, ʠ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʚʠʜ ʥʝ 

ʫʜʘʝʪʩʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʝʡ plotyy(é), ʢʦʪʦʨʘʷ 
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ʚʳʚʦʜʠʪ ʛʨʘʬʠʢʠ ʚ ʦʢʥʦ ʩ ʜʚʫʤʷ ʦʩʷʤʠ ʦʨʜʠʥʘʪ, ʠʤʝʶʱʠʤʠ ʧʦʜʭʦʜʷʱʠʡ 

ʤʘʩʰʪʘʙ. 

ʇʨʠʤʝʨ 3. ʋʚʝʣʠʯʠʤ ʘʤʧʣʠʪʫʜʫ ʩʠʥʫʩʦʠʜʳ ʬʫʥʢʮʠʠ x(t) ʠʟ ʧʨʠʤʝʨʘ 2 ʚ 

50 ʨʘʟ, ʪ. ʝ. ʧʦʣʦʞʠʤ ʯʪʦ x(t)=100Ŀsin(50Ŀt), ʘ y(t)=e
ït
Ŀsin(10Ŀt), ʛʜʝ ʘʨʛʫʤʝʥʪ t 

ʤʝʥʷʝʪʩʷ  ʦʪ 0 ʜʦ 2 ʩ ʰʘʛʦʤ 0,01. ɽʩʣʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʵʪʠʭ ʬʫʥʢʮʠʡ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ plot(é), ʪʦ  ʧʦʣʫʯʠʤ ʛʨʘʬʠʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 3. 
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ʈʠʩ. 3 

ɺʳʚʝʜʝʤ  ʪʝʧʝʨʴ  ʛʨʘʬʠʢʠ ʪʝʭ ʞʝ ʬʫʥʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

plotyy(é) (ʨʠʩ. 4). 

0 0.5 1 1.5 2
-100

-50

0

50

100

0 0.5 1 1.5 2
-1

-0.5

0

0.5

1

 
ʈʠʩ. 4 

ʅʘ ʨʠʩ. 4 ʧʨʦʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʡ ʠʟ ʬʫʥʢʮʠʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʮʚʝʪʥʦʤ ʤʦʥʠʪʦʨʝ  ʚʠʜʥʦ, ʯʪʦ ʮʚʝʪ ʢʘʞʜʦʡ ʠʟ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʦʩʝʡ ʧʦʚʪʦʨʷʝʪ ʮʚʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʨʘʬʠʢʘ. ʇʨʠ ʯʝʨʥʦ-ʙʝʣʦʤ ʠʟʦʙʨʘʞʝʥʠʠ 

ʛʨʘʬʠʢʠ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ ʦʪʣʠʯʘʶʪʩʷ ʣʠʰʴ ʦʪʪʝʥʢʘʤʠ ʩʝʨʦʛʦ ʮʚʝʪʘ. 

ʀʥʦʛʜʘ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʪʨʝʙʫʝʪʩʷ ʩʥʘʙʜʠʪʴ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤʠ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʥʘʧʨʠʤʝʨ, ʮʚʝʪʦʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʦʤ ʣʠʥʠʠ, 

ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʵʪʦʡ ʣʠʥʠʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ (ʤʘʨʢʝʨʳ). ɼʣʷ ʵʪʦʛʦ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʷ plot(é), ʥʦ ʙʦʣʝʝ ʩʣʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʇʨʠʤʝʨ 4. ɺʳʯʝʨʪʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ  y(t)=e
ït
Ŀsin(10Ŀt) ʚ ʚʠʜʝ ʰʪʨʠʭʦʚʦʡ 

ʣʠʥʠʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʧʦʤʝʯʝʥʥʦʡ ʤʘʨʢʝʨʦʤ ʪʠʧʘ çʢʨʫʞʦʢè. ɸʨʛʫʤʝʥʪ t 

ʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ [0,1] ʩ ʰʘʛʦʤ 0,03.  

ʕʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 5): 
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t=[0:0.03:1]; 

y=exp(-t).*sin(10*t);  

plot(t,y,'ro --') 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
-1

-0.5

0

0.5

1

 
ʈʠʩ. 5 

ʇʦʣʝʟʥʦ ʩʨʘʚʥʠʪʴ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʠʠ plot(é) ʚ ʵʪʦʤ ʧʨʠʤʝʨʝ ʠ ʚ 

ʧʨʠʤʝʨʝ 1. ʀʟ ʩʨʘʚʥʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʬʫʥʢʮʠʶ plot(é) ʚ ʥʘʩʪʦʷʱʝʤ ʧʨʠʤʝʨʝ 

ʚʢʣʶʯʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʘʧʦʩʪʨʦʬʳ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʠʤʚʦʣʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʮʚʝʪ ʣʠʥʠʠ 

(r  ï ʵʪʦ ʢʨʘʩʥʳʡ ʮʚʝʪ), ʪʠʧ ʤʘʨʢʝʨʘ (ʦ ï ʪɻʦ ʢʨʫʞʦʢ) ʠ ʩʪʠʣʴ ʣʠʥʠʠ (ʜʚʦʡʥʦʡ 

ʜʝʬʠʩ, ʪ. ʝ. ʩʠʤʚʦʣ ç--è ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʰʪʨʠʭʦʚʦʡ ʣʠʥʠʠ). ɿʘʤʝʪʠʤ, ʯʪʦ ʚʥʫʪʨʠ 

ʘʧʦʩʪʨʦʬʦʚ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʥʝʪ ʥʠʢʘʢʠʭ ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʟʥʘʢʦʚ 

ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʩʠʤʚʦʣʦʚ ʫʧʦʨʷʜʦʯʝʥʘ, ʘ ʠʤʝʥʥʦ: ʮʚʝʪ, 

ʪʠʧ ʤʘʨʢʝʨʘ, ʩʪʠʣʴ ʣʠʥʠʠ. ɺʥʫʪʨʠ ʘʧʦʩʪʨʦʬʦʚ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʦʜʠʥ, ʜʚʘ 

ʠʣʠ ʪʨʠ ʪʘʢʠʭ ʩʠʤʚʦʣʘ. 

ɺ ʪʘʙʣ. 1 ʩʦʜʝʨʞʘʪʩʷ ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ 

ʣʠʥʠʡ ʛʨʘʬʠʢʦʚ. 

ʊʘʙʣʠʮʘ 1 
ʎʚʝʪ ʊʠʧ ʤʘʨʢʝʨʘ ʉʪʠʣʴ ʣʠʥʠʠ 

1 2 3 

y ʞʝʣʪʳʡ Ā ʪʦʯʢʘ - ʩʧʣʦʰʥʘʷ 

m ʨʦʟʦʚʳʡ  ʦ ʢʨʫʞʦʢ : ʧʫʥʢʪʠʨʥʘʷ 

ʩ ʛʦʣʫʙʦʡ ʭ ʢʨʝʩʪʠʢ -. ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

r ʢʨʘʩʥʳʡ + ʟʥʘʢ ʧʣʶʩ -- ʰʪʨʠʭʦʚʘʷ 

g ʟʝʣʝʥʳʡ s ʢʚʘʜʨʘʪ  

b ʩʠʥʠʡ d ʨʦʤʙ  

w ʙʝʣʳʡ v ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ 

ʚʥʠʟ 

 

k ʯʝʨʥʳʡ ^ ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ 

ʚʚʝʨʭ 

 

 < ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ 

ʚʣʝʚʦ 

 

 > ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ 

ʚʧʨʘʚʦ 

 

 p ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ  

 h ʰʝʩʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ  
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ʌʫʥʢʮʠʷ plot(t,y,S), ʛʜʝ ʧʦʜ S ʧʦʥʠʤʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, 

ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʘʧʦʩʪʨʦʬʳ (ʥʘʧʨʠʤʝʨ, ʫ+- (ʮʚʝʪ ï ʞʝʣʪʳʡ, ʪʠʧ ʤʘʨʢʝʨʘ ï ʟʥʘʢ 

ʧʣʶʩ, ʩʪʠʣʴ ʣʠʥʠʠ ï ʩʧʣʦʰʥʘʷ) ʠʣʠ ʩd: (ʛʦʣʫʙʦʡ, ʨʦʤʙ, ʧʫʥʢʪʠʨʥʘʷ) ʠʣʠ ʜʨʫʛʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ʩʠʤʚʦʣʦʚ ʠʟ ʪʘʙʣ. 1), ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʯʝʨʯʠʚʘʥʠʠ 

ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʬʠʢʦʚ ʚ ʦʜʥʦʤ ʦʢʥʝ. ʇʦʷʩʥʠʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ. 

ʇʨʠʤʝʨ 5. ɺʳʯʝʨʪʠʪʴ ʛʨʘʬʠʢʠ ʪʨʝʭ ʬʫʥʢʮʠʡ y1(t)=sin(t), y2(t)=sin
2
(t) ʠ 

y3(t)=sin
3
(t) ʧʨʠ ʠʟʤʝʥʝʥʠʠ t ʚ ʧʨʝʜʝʣʘʭ ʦʪ -2ˊ ʜʦ 2ˊ ʩ ʰʘʛʦʤ 0,1ˊ (ʨʠʩ. 6). 

t=[-2*pi:0.1*pi:2*pi];  

y1=sin(t); 

y2=sin(t).^2; 

y3=sin(t).^3; 

plot(t,y1,'-m',t,y2,'-.+r',t,y3,' -ok') 
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ʈʠʩ. 6 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʷ plot(é) ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʚʳʚʦʜʫ 

ʛʨʘʬʠʢʦʚ ʪʨʝʭ ʬʫʥʢʮʠʡ: ʫ1, ʫ2 ʠ ʫ3. ʇʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨ S ʜʣʷ ʬʫʥʢʮʠʠ ʫ1 

ʩʦʩʪʦʠʪ ʣʠʰʴ ʠʟ ʜʚʫʭ ʩʠʤʚʦʣʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ S=ô-m'. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ 

ʬʫʥʢʮʠʠ ʫ2 ʧʘʨʘʤʝʪʨ S= '-.+r ', ʘ ʜʣʷ ʬʫʥʢʮʠʠ ʫ3 ï S='-ok' . 

ɺʳʚʦʜ: ʧʨʠ ʦʧʠʩʘʥʠʠ ʚʠʜʘ ʛʨʘʬʠʢʦʚ ʤʦʞʝʪ  ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʨʘʟʣʠʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʠʟ ʪʘʙʣ. 1, ʚʘʞʥʦ ʥʝ ʥʘʨʫʰʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʠʤʚʦʣʦʚ. 

 

1.2. ʉʧʝʮʠʘʣʴʥʳʝ ʚʠʜʳ 2D-ʛʨʘʬʠʢʦʚ 

1.2.1. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ ʚ ʚʠʜʝ ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʝʪʦʚ 

 

ʇʨʝʜʩʪʘʚʠʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʚʠʜʝ ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʝʪʦʚ 

ʤʦʞʥʦ, ʧʦʣʴʟʫʷʩʴ ʬʫʥʢʮʠʝʡ  stem(é). ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʷ stem(é) ʠʤʝʝʪ 

ʚʠʜ stem(t,y,S), ʛʜʝ S ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʬʫʥʢʮʠʠ plot(é). ʇʘʨʘʤʝʪʨ S ʚʳʙʠʨʘʝʪʩʷ ʠʟ  

ʪʘʙʣ. 1. 

stem(Y) ʩʪʨʦʠʪ ʟʘʚʠʩʠʤʦʩʪʴ ʟʥʘʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ ʦʪ  ʥʦʤʝʨʦʚ ʵʪʠʭ 

ʟʥʘʯʝʥʠʡ ʚ ʚʠʜʝ ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʝʪʦʚ. 
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ʇʨʠʤʝʨ 6. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y(t)=e
ït
Ŀsin(10Ŀt), ʛʜʝ ʘʨʛʫʤʝʥʪ t 

ʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 1 ʩ ʰʘʛʦʤ 0,02. ʌʫʥʢʮʠʶ ʫ ʟʘʜʘʪʴ ʢʘʢ ʚʝʢʪʦʨ (ʨʠʩ. 7). 

t=[0:0.02:1]; 

Y=exp(-t).*sin(10*t); 

stem(Y) 
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ʈʠʩ. 7 

ʎʚʝʪ ʠ ʩʪʠʣʴ ʣʠʥʠʠ, ʘ ʪʘʢʞʝ ʬʦʨʤʫ ʤʘʨʢʝʨʘ ʥʘ ʨʠʩ. 7 MatLab  ʚʳʙʨʘʣ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

stem(t,y,S) ʩʪʨʦʠʪ ʚ ʚʠʜʝ ʜʠʩʢʨʝʪʥʳʭ ʦʪʩʯʝʪʦʚ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʫ ʩ 

ʘʙʩʮʠʩʩʘʤʠ t, ʛʜʝ S ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʠʤʝʥʷʝʤʦʤʫ ʚ 

ʬʫʥʢʮʠʠ plot(é). 

ʇʨʠʤʝʨ 7. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y(t)=e
-t
Ŀsin(10Ŀt), ʛʜʝ ʘʨʛʫʤʝʥʪ t 

ʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 1 ʩ ʰʘʛʦʤ 0,02 (ʨʠʩ. 8). ɼʠʩʢʨʝʪʥʳʝ ʦʪʩʯʝʪʳ ʟʘʢʨʘʩʠʪʴ 

ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʦʙʦʟʥʘʯʠʪʴ ʤʘʨʢʝʨʦʤ ʚ ʚʠʜʝ ç*è ʠ ʚʳʯʝʨʪʠʪʴ ʰʪʨʠʭʦʚʦʡ 

ʣʠʥʠʝʡ. 

t=[0:0.02:1]; 

Y=exp(-t).*sin(10*t);  

stem(t,Y,'r* --') 
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ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʥʘ ʪʦ, ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʥʘ ʛʨʘʬʠʢʘʭ ʨʠʩ. 7 ʠ ʨʠʩ. 8 

ʰʢʘʣʘ ʦʩʠ ʘʙʩʮʠʩʩ. ʅʘ ʨʠʩ. 7 ʟʥʘʯʝʥʠʷ ʦʩʠ ʘʙʩʮʠʩʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʨʷʜ 0, 1, 2, é, 50, ʪ. ʝ. ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʵʣʝʤʝʥʪʦʚ 

ʚʝʢʪʦʨʘ Y, ʘ ʥʘ ʨʠʩ. 8 ʟʥʘʯʝʥʠʷ ʘʙʩʮʠʩʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ  ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘ 
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ʠʥʪʝʨʚʘʣʝ [0,1] ʠ ʚʦʟʨʘʩʪʘʶʱʫʶ ʩ ʰʘʛʦʤ 0,02 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

 

1.2.2. ʃʝʩʪʥʠʯʥʳʝ ʛʨʘʬʠʢʠ 

 

ʃʝʩʪʥʠʯʥʳʝ ʛʨʘʬʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʫʧʝʥʴʢʠ ʩ ʦʛʠʙʘʶʱʝʡ, 

ʟʘʜʘʥʥʦʡ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ y(t). ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʫʥʢʮʠʠ y(t), ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʷʜʘ ʠʟʤʝʨʝʥʠʡ ʝʝ 

ʟʥʘʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʠʟʤʝʨʝʥʠʷʤʠ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

ʩʯʠʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʠ ʨʘʚʥʳʤʠ ʚʝʣʠʯʠʥʝ ʧʦʩʣʝʜʥʝʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠʟʤʝʨʝʥʠʷ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʝʩʪʥʠʯʥʳʭ ʛʨʘʬʠʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ stairs(é). 

ʆʙʱʠʡ ʚʠʜ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ stairs(é) ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʚ ʬʫʥʢʮʠʷʭ plot(é) ʠ 

stem(é). ʇʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ S ʘʥʘʣʦʛʠʯʥʳ 

ʧʨʘʚʠʣʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʜʣʷ ʬʫʥʢʮʠʡ plot(é)  ʠ stem(é). 

ʇʨʠʤʝʨ 8. ʇʦʩʪʨʦʠʪʴ ʣʝʩʪʥʠʯʥʳʡ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y(t)=e
0,1t
, ʛʜʝ ʘʨʛʫʤʝʥʪ 

t ʤʝʥʷʝʪʩʷ ʦʪ 0 ʜʦ 20 ʩ ʰʘʛʦʤ 1 (ʨʠʩ. 9). ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

S (ʩʤ. ʪʘʙʣ. 1): ʮʚʝʪ ï ʟʝʣʝʥʳʡ, ʪʠʧ ʤʘʨʢʝʨʘ ï ʢʚʘʜʨʘʪ, ʩʪʠʣʴ ʣʠʥʠʠ ï 

ʧʫʥʢʪʠʨʥʘʷ. 

ʇʨʦʛʨʘʤʤʫ ʜʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʫ(t) ʠ ʚʳʚʦʜʘ ʪʨʝʙʫʝʤʦʛʦ 

ʛʨʘʬʠʢʘ (ʨʠʩ. 9) ʧʨʝʜʩʪʘʚʠʤ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ: 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 

t=[0:20]; t=[0:20]; 

y=exp(0.1*t); stairs(t,exp(0.1*t),'gs:')  

stairs(t,y,'gs:')  
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ʇʨʦʛʨʘʤʤʘ ʚ ʚʘʨʠʘʥʪʝ 2 ʥʘ ʦʜʥʫ ʩʪʨʦʢʫ ʢʦʨʦʯʝ. MatLab  ʤʦʞʝʪ ʚʳʯʠʩʣʷʪʴ 

ʟʥʘʯʝʥʠʷ ʫ(t) ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʫʥʢʮʠʠ stairs(é). ʕʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʚʝʨʥʳʤ ʪʘʢʞʝ ʠ ʚ ʩʣʫʯʘʷʭ 

ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʡ plot(é), stem(é) ʠ ʬʫʥʢʮʠʠ errorbar (é), ʢʦʪʦʨʘʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʠʞʝ. 
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1.2.3. ɻʨʘʬʠʢʠ ʩ ʫʢʘʟʘʥʠʝʤ ʧʦʛʨʝʰʥʦʩʪʠ 

 

ɽʩʣʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʠʤʝʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʯʘʩʪʦ ʙʳʚʘʝʪ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʛʨʘʬʠʢʘ ʩ ʫʯʝʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʫʥʢʮʠʷ 

errorbar (é). ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʢʘʞʜʦʡ 

ʪʦʯʢʝ ʠʟʤʝʨʝʥʠʷ ʧʫʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʝʝ ʚ ʚʠʜʝ ʙʫʢʚʳ I. ʇʨʠ ʵʪʦʤ ʚʳʩʦʪʘ 

ʙʫʢʚʳ I ʨʘʚʥʘ ʫʜʚʦʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʦʨʜʠʥʘʪʳ 

ʬʫʥʢʮʠʠ y(t) ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ. 

errorbar (y,t,k,u) ʩʪʨʦʠʪ ʛʨʘʬʠʢ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ y ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ t ʩ ʫʢʘʟʘʥʠʝʤ ʥʠʞʥʝʡ k ʠ ʚʝʨʭʥʝʡ u. ɿʥʘʯʝʥʠʷ k ʠ u ʤʦʛʫʪ 

ʙʳʪʴ ʟʘʜʘʥʳ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʘʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʠ 

ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ. 

errorbar (y,t,E) ʩʪʨʦʠʪ ʛʨʘʬʠʢ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ y ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ t ʩ ʫʢʘʟʘʥʠʝʤ ʛʨʘʥʠʮ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʚʠʜʝ [y-E,y+E]. 

errorbar (é,S) ʩʪʨʦʠʪ ʛʨʘʬʠʢ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ y ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ t ʧʦ ʦʜʥʦʤʫ ʠʟ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʚʘʨʠʘʥʪʦʚ, ʥʦ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ S, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʪʝʤ ʞʝ 

ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ ʚ ʬʫʥʢʮʠʷʭ plot(é) ʠ stem(é). 

ʇʨʠʤʝʨ 9. ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ errorbar (y,t,E,S) ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ 

y(t)=e
0,05t
, ʛʜʝ ʘʨʛʫʤʝʥʪ t ʤʝʥʷʝʪʩʷ ʦʪ -2,91 ʜʦ 55,2 ʩ ʰʘʛʦʤ 2,1 (ʨʠʩ. 10). 

ʇʘʨʘʤʝʪʨ ɽ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, ʢʦʪʦʨʘʷ ʟʘʜʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ MatLab , ʪ. ʝ. rand ʠ size (ʥʘʧʦʤʥʠʤ, ʯʪʦ rand 

ʛʝʥʝʨʠʨʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ, 

ʘ size ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʤʝʨ ʤʘʩʩʠʚʘ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʯʠʩʝʣ). ʇʘʨʘʤʝʪʨ E ʟʘʜʘʪʴ ʚ 

ʚʠʜʝ E=rand(size(4.7*t)). ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ S: ʮʚʝʪ ï 

ʟʝʣʝʥʳʡ, ʪʠʧ ʤʘʨʢʝʨʘ ï ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʢ ʚʝʨʭʫ, ʩʪʠʣʴ ʣʠʥʠ ï 

ʧʫʥʢʪʠʨʥʘʷ (ʩʤ. ʪʘʙʣ. 1). 

t=[-2.91:2.1:55.2]; 

y=exp(0.05*t); 

E=rand(size(4.7*t)); 

errorbar(t,y,E,'g^:')  
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1.2.4. ɻʨʘʬʠʢʠ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʠ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʘʭ 

 

ɺʩʪʨʝʯʘʶʪʩʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ʥʘʩʪʦʣʴʢʦ 

ʚʝʣʠʢ, ʯʪʦ ʜʣʷ ʝʝ ʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʚ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʠ 

ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʩʣʫʞʘʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

loglog(é) ï ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ ʧʦ ʦʙʝʠʤ ʦʩʷʤ; 

semilogx(é) ï ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ; 

semilogy(é) ï ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʤʘʩʰʪʘʙ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ. 

ɸʨʛʫʤʝʥʪʳ ʵʪʠʭ ʬʫʥʢʮʠʡ (ʚʩʝ, ʯʪʦ ʩʪʦʠʪ ʚʥʫʪʨʠ ʩʢʦʙʦʢ) ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ 

ʪʝʤ ʞʝ ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ ʚ ʬʫʥʢʮʠʠ plot(é). 

ʇʨʠʤʝʨ 10. ʇʦʩʪʨʦʠʪʴ ʚ ʦʜʥʦʤ ʦʢʥʝ ʚ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ semilogx(é) ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ 

f(t)=tĿlog(t
2
)+1000 ʠ g(t)=10ĿtĿsin(log(t

2
)) (ʨʠʩ. 11) ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ t ʤʝʥʷʝʪʩʷ 

ʥʘ ʠʥʪʝʨʚʘʣʝ [10,1000] ʩ ʰʘʛʦʤ 1. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ g(t) ʚʳʜʝʣʠʪʴ ʢʨʘʩʥʳʤ 

ʮʚʝʪʦʤ. 

t=[10:1000]; 

f=t.*log(t.^2)+1000; 

g=10*t.*sin(log(t.^2));  

semilogx(t,f,t,g,'r') 
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1.3. ɻʨʘʬʠʢʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

 

ʅʘʧʦʤʥʠʤ, ʢʘʢ ʦʙʨʘʟʫʝʪʩʷ ʛʨʘʬʠʢ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ.  

ɽʩʣʠ ʠʤʝʶʪʩʷ ʜʚʝ ʬʫʥʢʮʠʠ x(t) ʠ y(t), ʪʦ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ 

ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ y(x). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʪʘʢʦʡ ʬʫʥʢʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ï ʟʘʜʘʪʴ ʧʨʝʜʝʣʳ ʠ ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ t; 

ï ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ  x(t) ʠ y(t); 

ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ plot(é) ʚ ʦʜʥʦʤ ʠʟ ʝʝ ʚʘʨʠʘʥʪʦʚ. 
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ʇʨʠʤʝʨ 11. ʀʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʬʫʥʢʮʠʡ x(t)=sin(t) ʠ 

y(t)=0,1Ŀcos(t), ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ (ʨʠʩ. 12) ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ  y(x) ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ t ʠʟʤʝʥʷʝʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ [0,2ˊ] ʩ ʰʘʛʦʤ 0,01. 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 

t=[0:0.01:2*pi];  t=[0:0.01:2*pi];  

x=sin(t); plot(sin(t), 0.1*cos(t)) 

y=0.1*cos(t); 

plot(x,y)  
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ʅʘ ʵʪʦʤ ʤʳ ʟʘʚʝʨʰʠʤ ʨʘʩʩʤʦʪʨʝʥʠʝ 2D-ʛʨʘʬʠʢʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʳʰʝ ʨʘʩʩʤʦʪʨʝʥʳ ʣʠʰʴ ʦʩʥʦʚʳ 

ʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʛʨʘʬʠʯʝʩʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʝʜʳ MatLab  ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ. 
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2. ʊʨʝʭʤʝʨʥʘʷ (3D) ʛʨʘʬʠʢʘ 
 

ʇʦʜ 3D-ʛʨʘʬʠʢʦʡ ʧʦʥʠʤʘʶʪ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ z(x,y). ɻʨʘʬʠʢ ʪʘʢʦʡ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʩʪʨʦʠʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ. 

ɼʣʷ ʛʨʘʬʠʯʝʩʢʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʩʣʝʜʫʝʪ: 

ʘ) ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ [x,y] ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʫʟʣʦʚ ʩʝʪʢʠ ʥʘ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ. ʄʘʪʨʠʮʘ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʫʟʣʦʚ 

ʩʝʪʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ meshgrid(x,y). ɸʨʛʫʤʝʥʪʘʤʠ x ʠ y 

ʷʚʣʷʶʪʩʷ ʚʝʢʪʦʨʳ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ ʟʘʜʘʶʪ ʢʦʦʨʜʠʥʘʪʳ ʫʟʣʦʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʩʝʪʢʠ. ɽʩʣʠ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʢʚʘʜʨʘʪ, ʪʦ ʚ ʢʦʤʘʥʜʝ meshgrid(é) 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʘʨʛʫʤʝʥʪ; 

ʙ) ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʫʟʣʘʭ ʩʝʪʢʠ; 

ʚ) ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʚʦʜʘ ʛʨʘʬʠʢʘ ʦʜʥʫ ʠʟ ʬʫʥʢʮʠʡ MatLab ; 

ʛ) ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʳ ʦʬʦʨʤʣʝʥʠʷ ʛʨʘʬʠʢʘ, ʥʘʥʝʩʪʠ  ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ. 

ʂʘʢ ʠ ʧʨʝʞʜʝ, ʛʣʘʚʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʬʫʥʢʮʠʠ z(x,y) ʚ̫ʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʚ ʩʨʝʜʝ MatLab  

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʦʵʣʝʤʝʥʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʚʝʢʪʦʨʘʤʠ. 

 

2.1. ʃʠʥʝʡʯʘʪʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʝʡʯʘʪʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʠ 

plot3(é) ʠ contour3(é). 

ʇʨʠʤʝʨ 12. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ z(x,y)=x+y
3
 (ʨʠʩ. 13), ʛʜʝ 

ʧʝʨʝʤʝʥʥʳʝ x ʠ y ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ [-8,8] ʩ ʰʘʛʦʤ 0,5. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʛʨʘʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʳʝ ʣʠʥʠʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ. 

[x,y]=meshgrid(-8:0.5:8); 

z=x+y.^3; 

plot3(x,y,z,ôkô) 
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ʆʙʩʫʜʠʤ ʧʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʢ. 

1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ, ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ z 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʚʘʜʨʘʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʢʦʤʘʥʜʝ meshgrid(é) ʜʦʩʪʘʪʦʯʥʦ 

ʫʢʘʟʘʪʴ ʧʨʝʜʝʣʳ ʠ ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʣʠʰʴ ʦʜʥʦʛʦ ʠʟ ʘʨʛʫʤʝʥʪʦʚ ʬʫʥʢʮʠʠ. 

2. ʂʦʤʘʥʜʘ meshgrid(é) ʪʦʣʴʢʦ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʤʘʪʨʠʮʫ [x,y], ʥʦ ʥʝ 

ʚʳʚʦʜʠʪ ʝʝ ʥʘ ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ. 

3. ɺ ʬʫʥʢʮʠʠ plot3(é) ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, 

ʟʘʢʣʶʯʝʥʥʳʡ ʚ ʘʧʦʩʪʨʦʬʳ. 

4. ɺʩʝ ʪʦʯʢʠ ʢʘʞʜʦʡ ʠʟ ʣʠʥʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ, 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʣʦʩʢʦʩʪʠ ZOY. ʅʘ ʷʟʳʢʝ 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʦʥʠ ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ  ʣʠʥʠʡ ʧʨʦʬʠʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʚʠʣʘ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ plot3(é) 

ʘʥʘʣʦʛʠʯʥʳ ʧʨʘʚʠʣʘʤ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ plot(é) ʚ 2D-ʛʨʘʬʠʢʝ. 

ʀʩʧʦʣʴʟʫʝʤ ʪʝʧʝʨʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʝʡʯʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʢʮʠʶ 

contour3(é). 

ʇʨʠʤʝʨ 13. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ contour3(é) ʧʦʩʪʨʦʠʪʴ 

ʣʠʥʝʡʯʘʪʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʬʫʥʢʮʠʠ z=x
2
+y

2
 (ʨʠʩ. 14). ʇʝʨʝʤʝʥʥʳʝ x ʠ y 

ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ [-3,3] ʩ ʰʘʛʦʤ 0,1. ʂʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ ʥʘ ʛʨʘʬʠʢʝ ï 40. 

[x,y]=meshgrid(-3:0.1:3); 

z=x.^2+y.^2; 

contour3 (x,y,z,40) 

colormap (bone) 

colorbar 
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ʀʟ ʨʠʩ. 14 ʚʠʜʥʦ, ʯʪʦ ʣʠʥʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʦʩʪʨʦʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʧʘʨʘʣʣʝʣʴʥʳ ʧʣʦʩʢʦʩʪʠ XOY. ʅʘ ʷʟʳʢʝ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʦʥʠ  ʥʦʩʷʪ 

ʥʘʟʚʘʥʠʝ ʣʠʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʘʥʜ colormap ʠ colorbar ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʪʝʢʩʪʝ 

ʧʨʦʛʨʘʤʤʳ ʙʫʜʝʪ ʧʦʷʩʥʝʥʦ ʥʠʞʝ. 

ʌʫʥʢʮʠʷ contour3(é) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʙʝʟ ʫʢʘʟʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʣʠʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ MatLa b ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. 

 

2.2. ʂʘʨʢʘʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

 

ʂʦʤʘʥʜʘ plot3(é) ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʡ ʢʘʨʢʘʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʨʢʘʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʣʘ, ʧʦʭʦʞʠʡ ʥʘ ʢʘʨʢʘʩ, ʩʧʣʝʪʝʥʥʳʡ ʠʟ 

ʧʨʦʚʦʣʦʢʠ. 

ʇʨʠʤʝʨ 14. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʢʘʨʢʘʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  ʬʫʥʢʮʠʠ 

z(x,y)=x+y
3
 (ʨʠʩ. 15), ʛʜʝ ʧʝʨʝʤʝʥʥʳʝ x ʠ y ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ [-8,8] ʩ 

ʰʘʛʦʤ 1. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ  ʛʨʘʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʳʝ ʣʠʥʠʠ. ʃʠʥʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ZOY , ʟʘʢʨʘʩʠʪʴ ʚ ʯʝʨʥʳʡ ʮʚʝʪ, ʘ ʣʠʥʠʠ, 

ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ZOX  ï ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ. ʅʘ ʧʣʦʩʢʦʩʪʷʭ XOY , ZOX , 

ZOY ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʝʪʢʫ. 

[x,y]=meshgrid(-8:8); 

z=x+y.^3; 

plot3(x,y,z,'k',y,x,z,'r')  

grid on 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʨʢʘʩʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʬʫʥʢʮʠʠ plot3(é) ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʚʘ ʘʨʛʫʤʝʥʪʘ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʚʦ ʚʪʦʨʦʤ ʘʨʛʫʤʝʥʪʝ ʧʝʨʝʤʝʥʥʳʝ x ʠ 

y ʧʝʨʝʩʪʘʚʣʝʥʳ ʤʝʩʪʘʤʠ. ʉʝʪʢʘ, ʢʘʢ ʠ ʚ 2D-ʛʨʘʬʠʢʝ ʟʘʜʘʝʪʩʷ ʢʦʤʘʥʜʦʡ grid on. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʢʘʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʬʫʥʢʮʠʷ plot3(é). ʆʜʥʘʢʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ 

MatLab  ʠʤʝʶʪʩʷ ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ, mesh(é) ʠ surf(é). 

ʇʨʠʤʝʨ 15. ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ mesh(é) ʧʦʩʪʨʦʠʪʴ ʢʘʨʢʘʩʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ (ʨʠʩ. 16), ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʝʡ z=sin(x)/(x
2
+y2+0,3), ʛʜʝ ʧʝʨʝʤʝʥʥʳʝ 

x ʠ y ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ [-3,3] ʩ ʰʘʛʦʤ 0,1. 

[x,y]=meshgrid(-3:0.1:3); 

z=sin(x)./(x.^2+y.^2+0.3); 

mesh(x,y,z) 

-3
-2

-1
0

1
2

3

-3

-2

-1

0

1

2

3

-1

-0.5

0

0.5

1

 
ʈʠʩ. 16 

ʅʘ ʵʢʨʘʥʝ ʤʦʥʠʪʦʨʘ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʮʚʝʪ ʣʠʥʠʡ ʢʘʨʢʘʩʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ z. ʂʨʦʤʝ ʪʦʛʦ, ʬʫʥʢʮʠʷ 

mesh(é) ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʚʦʜ ʪʦʣʴʢʦ ʚʠʜʠʤʦʡ ʯʘʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

2.2.1. ʇʨʦʟʨʘʯʥʘʷ ʢʘʨʢʘʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʢʘʨʢʘʩʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ çʧʨʦʟʨʘʯʥʦʡè (ʨʠʩ. 17), 

ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʫ hidden off. ʇʨʝʜʳʜʫʱʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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[x,y]=meshgrid(-3:0.1:3); 

z=sin(x)./(x.^2+y.^2+0.3); 

mesh(x,y,z) 

hidden off 
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ʂʦʤʘʥʜʘ hidden on ʫʙʠʨʘʝʪ ʥʝʚʠʜʠʤʫʶ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʟʚʨʘʱʘʷ 

ʛʨʘʬʠʢʫ ʧʨʝʞʥʠʡ ʚʠʜ. 

 

2.2.2. ʂʘʨʢʘʩʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʟʘʣʠʪʘʷ ʮʚʝʪʦʤ 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʫʥʢʮʠʠ mesh(é), ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ surf(é) ʧʦʟʚʦʣʷʝʪ 

ʦʢʨʘʩʠʪʴ ʥʝ ʪʦʣʴʢʦ ʣʠʥʠʠ ʛʨʘʬʠʢʘ, ʥʦ ʠ ʟʘʣʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʮʚʝʪʦʤ ʢʘʞʜʫʶ 

ʢʣʝʪʢʫ ʧʦʚʝʨʭʥʦʩʪʠ. ʎʚʝʪ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʘʭ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʛʣʘʤ ʢʣʝʪʢʠ.  

ʈʝʟʫʣʴʪʘʪ ʟʘʤʝʥʳ ʬʫʥʢʮʠʠ mesh(x,y,z) ʚ ʧʨʠʤʝʨʝ 15 ʥʘ ʬʫʥʢʮʠʶ 

surf(x,y,z) ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 18. 
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ʊʨʝʭʤʝʨʥʳʝ ʛʨʘʬʠʢʠ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʨʠʩ. 16-18 ʧʦʟʚʦʣʷʶʪ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʬʦʨʤʫ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʜʥʘʢʦ ʧʦ ʥʠʤ ʪʨʫʜʥʦ ʩʫʜʠʪʴ ʦ ʟʥʘʯʝʥʠʷʭ 

ʜʚʫʭʤʝʨʥʦʡ ʬʫʥʢʮʠʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʯʘʩʪʠʯʥʦ ʫʩʪʨʘʥʠʪʴ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ,  

ʤʦʞʥʦ ʧʦʩʣʝ ʬʫʥʢʮʠʠ surf(x,y,z) ʧʨʠʤʝʥʠʪʴ ʢʦʤʘʥʜʫ colorbar, ʢʦʪʦʨʘʷ 

ʚʳʚʦʜʠʪ ʨʷʜʦʤ ʩ ʛʨʘʬʠʢʦʤ ʩʪʦʣʙʠʢ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ 

ʮʚʝʪʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʝʣʠʯʠʥʦʡ ʬʫʥʢʮʠʠ. ʈʠʩ. 19 ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʧʦʣʫʯʠʚʠhʡʩʷ ʨʝʟʫʣʴʪʘʪ. 
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ʂʦʤʘʥʜʫ colorbar ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʚʩʝʤʠ ʬʫʥʢʮʠʷʤʠ 

MatLab, ʩʪʨʦʷʱʠʤʠ ʪʨʝʭʤʝʨʥʳʝ ʦʙʲʝʢʪʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʩʣʝ ʬʫʥʢʮʠʠ surf(x,y,z) ʢʦʤʘʥʜʳ shading flat  ʧʦʟʚʦʣʷʝʪ 

ʫʙʨʘʪʴ ʢʘʨʢʘʩʥʳʝ ʣʠʥʠʠ (ʨʠʩ. 20), ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʘʥʜʳ shading interp  ï 

ʧʦʣʫʯʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʣʘʚʥʦ ʟʘʣʠʪʫʶ  ʮʚʝʪʦʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʟʥʘʯʝʥʠʡ 

ʬʫʥʢʮʠʠ. 
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2.3. ʂʦʥʪʫʨʥʳʝ ʛʨʘʬʠʢʠ 

 
ʂʦʥʪʫʨʥʳʝ ʛʨʘʬʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ 

ʣʠʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ. ʂʘʞʜʘʷ ʠʟ ʣʠʥʠʡ ʷʚʣʷʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʝʡ 
ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʧʣʦʩʢʦʩʪʴʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 
ʫʨʦʚʥʷ. 

MatLab  ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʥʪʫʨʥʳʭ ʛʨʘʬʠʢʦʚ ʧʨʠ 
ʧʦʤʦʱʠ ʬʫʥʢʮʠʡ contour(é) ʠ contourf(é). 

ʇʨʠʤʝʨ 16. ʇʦʩʪʨʦʠʪʴ ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ z=x
2
+y

2
 (ʨʠʩ. 21) ʠʟ 

ʜʚʘʜʮʘʪʠ ʣʠʥʠʡ. ʇʝʨʝʤʝʥʥʳʝ x ʠ y ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ [-3,3] ʩ ʰʘʛʦʤ 0,1. 
[x,y]=meshgrid(-3:0.1:3); 
z=x.^2+y.^2; 
contour(x,y,z,20) 
colorbar 
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ʊʘʢʦʡ ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʜʘʝʪ ʚʝʩʴʤʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 
ʪʦʤ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʠ ʬʫʥʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʡ ʠʣʠ ʠʥʦʡ ʣʠʥʠʠ ʫʨʦʚʥʷ. 

MatLab  ʧʦʟʚʦʣʷʝʪ ʥʘʥʝʩʪʠ ʥʘ ʢʘʞʜʫʶ ʣʠʥʠʶ ʫʨʦʚʥʷ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ 
ʧʨʠʥʠʤʘʝʪ ʥʘ ʥʝʡ ʠʩʩʣʝʜʫʝʤʘʷ ʬʫʥʢʮʠʷ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʬʫʥʢʮʠ ʁclabel(é). 

ʌʫʥʢʮʠʷ clabel(é) ʚʳʟʳʚʘʝʪʩʷ ʩ ʜʚʫʤʷ ʘʨʛʫʤʝʥʪʘʤʠ: ʤʘʪʨʠʮʝʡ, 
ʩʦʜʝʨʞʘʱʝʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʠʥʠʷʭ ʫʨʦʚʥʷ, ʠ ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʛʨʘʬʠʢ, ʛʜʝ ʩʣʝʜʫʝʪ 
ʥʘʥʝʩʪʠ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ. 

ʇʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʘʤʦʤʫ ʩʦʟʜʘʚʘʪʴ ʘʨʛʫʤʝʥʪʳ clabel(é). 
ɼʣʷ ʵʪʦʛʦ ʬʫʥʢʮʠʶ contour(é) ʩʣʝʜʫʝʪ ʚʳʟʚʘʪʴ ʩ ʜʚʫʤʷ ʚʳʭʦʜʥʳʤʠ 
ʘʨʛʫʤʝʥʪʘʤʠ. 

ʇʦʷʩʥʠʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ. 
ʇʨʠʤʝʨ 17. ʇʦʩʪʨʦʠʪʴ ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ z=x

2
+y

2
 (ʨʠʩ. 22), 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʝʩʷʪʠ ʦʮʠʬʨʦʚʘʥʥʳʭ ʣʠʥʠʡ ʫʨʦʚʥʷ. ʇʝʨʝʤʝʥʥʳʝ x ʠ y 
ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ [-3,3] ʩ ʰʘʛʦʤ 0,1. 

[x,y]=meshgrid(-3:0.1:3); 
z=x.^2+y.^2; 
[C,H]=contour (x,y,z,10); 
clabel(C,H) 
grid on 
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MatLab  ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʠʬʨʦʚʢʠ ʣʠʥʠʡ ʫʨʦʚʥʷ ʚʨʫʯʥʫʶ. 
ɼʣʷ ʵʪʦʛʦ ʚʤʝʩʪʦ ʬʫʥʢʮʠʠ clabel(C,H) ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʫʥʢʮʠʶ 
clabel(C,H,ômanualô). ʊʘʢʘʷ ʟʘʤʝʥʘ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʘ 
ʵʢʨʘʥ ʤʦʥʠʪʦʨʘ ʚʳʚʦʜʠʪʩʷ ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʙʝʟ ʦʮʠʬʨʦʚʢʠ ʣʠʥʠʡ ʫʨʦʚʥʷ, ʥʦ 
ʩ ʧʝʨʝʢʨʝʩʪʴʝʤ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʜʚʠʛʘʪʴ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. 
ʈʘʩʧʦʣʦʞʠʚ ʧʝʨʝʢʨʝʩʪʴʝ ʥʘ ʪʨʝʙʫʝʤʦʡ ʣʠʥʠʠ ʫʨʦʚʥʷ ʠ ʥʘʞʘʚ ʣʝʚʫʶ ʠʣʠ 
ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 
ʚʳʙʨʘʥʥʦʡ ʣʠʥʠʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʦʮʠʬʨʦʚʢʫ ʣʠʥʠʡ ʫʨʦʚʥʷ, 
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ʧʝʨʝʢʨʝʩʪʴʝ ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʟʘ ʧʨʝʜʝʣʳ ʛʨʘʬʠʢʘ ʠ ʥʘʞʘʪʴ ʣʶʙʫʶ ʢʥʦʧʢʫ 
ʤʳʰʠ.  

ʅʘ ʨʠʩ. 23 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʦʮʠʬʨʦʚʢʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 
clabel(C,H,ômanualô) ʯʝʪʳʨʝʭ ʣʠʥʠʡ ʫʨʦʚʥʷ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 
ʫʩʣʦʚʠʷʤ ʧʨʠʤʝʨʘ 17. 
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ʈʠʩ. 23 

MatLab  ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʣʠʥʠʠ ʫʨʦʚʥʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʥʦ ʠ ʥʘ 
ʛʨʘʬʠʢʝ ʜʚʫʭʤʝʨʥʦʡ ʬʫʥʢʮʠʠ z(x,y). ɼʣʷ ʵʪʦʛʦ  ʧʨʠʤʝʥʷʝʪʩʷ ʬʫʥʢʮʠʷ 
surfc(x,y,z), ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʦʡ ʘʥʘʣʦʛʠʯʥʳ ʧʨʘʚʠʣʘʤ ʜʣʷ ʬʫʥʢʮʠʠ 
surf(x,y,z). 

ɽʩʣʠ ʚ ʧʨʠʤʝʨʝ 15 ʜʣʷ ʚʳʚʦʜʘ ʛʨʘʬʠʢʘ ʩʜʝʣʘʪʴ ʟʘʤʝʥʫ ʬʫʥʢʮʠʠ 
mesh(x,y,z) ʥʘ ʬʫʥʢʮʠʶ surfc(x,y,z), ʪʦ ʧʦʣʫʯʠʤ ʨʝʟʫʣʴʪʘʪ, ʧʦʢʘʟʘʥʥʳʡ  
ʥʘ ʨʠʩ. 24. 
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2.4. ʉʧʣʦʰʥʘʷ ʦʩʚʝʱʝʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

 

ʅʘʠʙʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʳ ʪʨʝʭʤʝʨʥʳʝ ʛʨʘʬʠʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ 

ʠʤʠʪʠʨʫʝʪʩʷ ʦʩʚʝʱʝʥʠʝ ʠʭ ʦʪ ʥʝʢʦʪʦʨʦʛʦ ʪʦʯʝʯʥʦʛʦ ʠʩʪʦʯʥʠʢʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ 

ʪʘʢʠʭ ʛʨʘʬʠʢʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ surfcl(x,y,z). 

ɿʘʤʝʥʠʤ ʚ ʧʨʠʤʝʨʝ 15 ʬʫʥʢʮʠʶ mesh(x,y,z) ʥʘ ʬʫʥʢʮʠ  ʁ surfcl(x,y,z) ʠ 

ʜʦʙʘʚʠʤ ʢʦʤʘʥʜʫ colormap (gray), ʢʦʪʦʨʘʷ ʟʘʜʘʝʪ ʦʢʨʘʩʢʫ ʪʦʥʘʤʠ ʩʝʨʦʛʦ ʮʚʝʪʘ, 

ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʥʘʤ ʢʦʤʘʥʜʳ shading interp ʠ colorbar. 

[x,y]=meshgrid(-3:0.25:3);  

z=sin(x)./(x.^2+y.^2+0.3); 

surfl(x,y,z) 

colormap (gray) 

shading interp 

colorbar  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʛʨʘʬʠʢ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 25. 
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3. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʚ MatLab  

 

3.1. ʈʘʙʦʪʘ ʩ ʄ-ʬʘʡʣʘʤʠ 

 

M-ʬʘʡʣʳ ï ʵʪʦ ʦʙʳʢʥʦʚʝʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ (ʩ ʨʘʩʰʠʨʝʥʠʝʤ .m), 

ʩʦʜʝʨʞʘʱʠʝ ʢʦʤʘʥʜʳ ʩʠʩʪʝʤʳ MatLab . ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʠ ʟʘʧʠʩʘʥʥʳʡ ʥʘ 

ʞʝʩʪʢʠʡ ʜʠʩʢ ʢʦʤʧʴʶʪʝʨʘ M-ʬʘʡʣ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʠ ʝʛʦ ʤʦʞʥʦ 

ʚʳʟʳʚʘʪʴ ʢʘʢ ʠʟ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ, ʪʘʢ ʠ ʠʟ ʜʨʫʛʦʛʦ M-ʬʘʡʣʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʦʙʰʠʨʥʦʛʦ ʥʘʙʦʨʘ ʛʦʪʦʚʳʭ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʳ MatLab  ï ʵʪʦ ʚʥʝʰʥʠʝ ʨʘʩʰʠʨʝʥʠʷ 

ʚ ʚʠʜʝ M-ʬʘʡʣʦʚ. ɹʣʘʛʦʜʘʨʷ ʪʝʢʩʪʦʚʦʤʫ ʬʦʨʤʘʪʫ M-ʬʘʡʣʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ 

ʚʚʝʩʪʠ ʚ ʩʠʩʪʝʤʫ ʣʶʙʫʶ ʥʦʚʫʶ ʢʦʤʘʥʜʫ, ʦʧʝʨʘʪʦʨ ʠʣʠ ʬʫʥʢʮʠʶ ʠ ʣʝʛʢʦ 

ʧʨʠʩʧʦʩʦʙʠʪʴ ʝʝ ʢ ʨʝʰʝʥʠʶ ʥʫʞʥʳʭ ʢʣʘʩʩʦʚ ʟʘʜʘʯ. 

ʈʘʟʣʠʯʘʶʪ ʜʚʘ ʪʠʧʘ M-ʬʘʡʣʦʚ: ʬʘʡʣ-ʧʨʦʛʨʘʤʤʳ (Script M-Files) ʠ ʬʘʡʣ-

ʬʫʥʢʮʠʠ (Function M-Files).  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ M-ʬʘʡʣʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʚʩʪʨʦʝʥʥʳʡ 

ʤʦʜʫʣʴ Editor  (ʈʝʜʘʢʪʦʨ), ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʢʦʤʘʥʜʦʡ edit (ʜʣʷ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʬʘʡʣʘ). ɼʣʷ ʟʘʧʫʩʢʘ ʤʦʜʫʣʷ Editor  (ʈʝʜʘʢʪʦʨ) ʤʦʞʥʦ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʥʶ File (ʌʘʡʣ) ʠʣʠ ʜʚʘ ʢʨʘʡʥʠʭ ʩʣʝʚʘ ʟʥʘʯʢʘ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʢʘʢ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʬʘʡʣʘ, ʪʘʢ ʠ ʜʣʷ ʦʪʢʨʳʪʠʷ ʫʞʝ 

ʩʫʝɦʩʪʚʫʶʱʝʛʦ. 

 

3.2. ʌʘʡʣ-ʧʨʦʛʨʘʤʤʳ 

 

ʌʘʡʣ-ʧʨʦʛʨʘʤʤʳ (ʠʭ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʩʮʝʥʘʨʠʷʤʠ ʠʣʠ ʩʢʨʠʧʪʘʤʠ) 

ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʝʡʰʠʤ ʪʠʧʦʤ M-ʬʘʡʣʦʚ. ʆʥʠ ʩʦʜʝʨʞʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʴ 

ʢʦʤʘʥʜ ʙʝʟ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʦʩʪʘʚʠʤ ʬʘʡʣ-ʧʨʦʛʨʘʤʤʫ ʥʘʭʦʞʜʝʥʠʷ ʜʣʠʥʳ d 

ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʪʦʯʢʠ (x;y;z) ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʜʚʫʤʷ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ y = 3, z = 4. ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ MatLab  ʚʳʙʝʨʝʤ 

ʢʦʤʘʥʜʫ File => New => M-file (ʌʘʡʣ => ʅʦʚʳʡ => M-ʬʘʡʣ), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʨʘʩʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʦʨʘ M-ʬʘʡʣʦʚ (ʨʠʩ. 26). 

 
ʈʠʩ. 26 

ɺ ʵʪʦʤ ʦʢʥʝ ʚʚʝʜʝʤ ʩʣʝʜʫʶʱʠʝ ʩʪʨʦʢʠ: 

x=2;y=3;z=4; 

d=sqrt(x^2+y^2+z^2) 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʵʪʫ ʬʘʡʣ-ʧʨʦʛʨʘʤʤʫ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ 

ʚʳʜʝʣʠʪʴ ʚ ʦʢʥʝ ʩʮʝʥʘʨʠʡ ʧʨʦʛʨʘʤʤʳ, ʩʢʦʧʠʨʦʚʘʪʴ ʠ ʚʩʪʘʚʠʪʴ ʝʛʦ ʚ ʢʦʤʘʥʜʥʦʝ 
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ʦʢʥʦ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʣʘʚʠʘʪʫʨʝ ʢʥʦʧʢʠ Enter  ʬʘʡʣ-ʧʨʦʛʨʘʤʤʘ 

ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʚ ʢʦʤʘʥʜʥʦʤ ʦʢʥʝ ʚʳʚʦʜʠʪʩʷ ʨʝʟʫʣʴʪʘʪ: 

d =   

  5.3852 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʪʨʦʢʘ, ʟʘʜʘʶʱʘʷ d, ʥʝ ʟʘʚʝʨh ʝʥʘ ʪʦʯʢʦʡ ʩ 

ʟʘʧʷʪʦʡ, ʧʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʵʪʦʡ ʩʪʨʦʢʠ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ 

ʢʦʤʘʥʜʥʦʤ ʦʢʥʝ. 

ʉʦʭʨʘʥʠʤ ʚʚʝʜʝʥʥʳʡ ʬʘʡʣ-ʩʮʝʥʘʨʠʡ ʚ ʪʝʢʫʱʝʤ ʢʘʪʘʣʦʛʝ ʧʦʜ ʠʤʝʥʝʤ, 

ʥʘʧʨʠʤʝʨ, myprog.m. ɼʣʷ ʵʪʦʛʦ ʚ ʦʢʥʝ ʨʝʜʘʢʪʦʨʘ M-ʬʘʡʣʦʚ ʚʳʙʝʨʝʤ ʢʦʤʘʥʜʫ 

File => Save As (ʌʘʡʣ => ʉʦʭʨʘʥʠʪʴ ʢʘʢ). ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ 

Save file as (ʉʦʭʨʘʥʠʪʴ ʬʘʡʣ ʢʘʢ) ʨʘʩʢʨʦʝʪʩʷ ʧʦʜʢʘʪʘʣʦʛ work  ʦʩʥʦʚʥʦʛʦ 

ʢʘʪʘʣʦʛʘ, ʢʦʪʦʨʳʡ MatLab   ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʧʨʝʜʝʣʷʝʪ ʚ ʢʘʯʝʩʪʚʝ ʪʝʢʫʱʝʛʦ 

ʨʘʙʦʯʝʛʦ ʢʘʪʘʣʦʛʘ Current Directory. ɺ ʧʦʣʝ File name (ʀʤʷ ʬʘʡʣʘ) ʚʚʝʜʝʤ ʠʤʷ 

myprog ʚʤʝʩʪʦ ʦʪʦʙʨʘʟʠʚʰʝʛʦʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʤʝʥʠ Untitled.m ʠ ʱʝʣʢʥʝʤ ʧʦ 

ʢʥʦʧʢʝ Save (ʉʦʭʨʘʥʠʪʴ). ʈʘʩʰʠʨʝʥʠʝ .m ʚʚʦʜʠʪʴ ʥʝ ʩʣʝʜʫʝʪ, ʩʠʩʪʝʤʘ MatLab  

ʜʦʙʘʚʠʪ ʝʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ɺʳʧʦʣʥʠʪʴ ʩʦʭʨʘʥʝʥʥʳʡ ʬʘʡʣ-ʩʮʝʥʘʨʠʡ ʤʦʞʥʦ ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʩʧʦʩʦʙʦʚ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ: 

1) ʚ ʨʝʜʘʢʪʦʨʝ M-ʬʘʡʣʦʚ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ Debug => Run (ʆʪʣʘʜʢʘ => 

ɿʘʧʫʩʢ); 

2) ʥʘʙʨʘʪʴ ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʠʤʷ M-ʬʘʡʣʘ (ʙʝʟ ʨʘʩʰʠʨʝʥʠʷ) ʠ ʥʘ 

ʢʣʘʚʠʘʪʫʨʝ ʥʘʞʘʪʴ Enter, ʪ. ʝ. ʚʳʧʦʣʥʠʪʴ ʩʮʝʥʘʨʠʡ ʢʘʢ ʢʦʤʘʥʜʫ  MatLab . 

ɺʳʧʦʣʥʠʤ ʩʮʝʥʘʨʠʡ ʚʪʦʨʳʤ ʩʧʦʩʦʙʦʤ: 

>> x=2; 

>> myprog 

d =   

  5.3852 

ʆʪʚʝʪʦʤ ʷʚʣʷʝʪʩʷ ʜʣʠʥʘ 5,3852 ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ ʪʦʯʢʠ (2;3;4). 

 

3.3. ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ 

 

ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʩʚʦʝʥʠʠ MatLab  ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʪʨʦʝʥʥʳʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ  

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʘ 2 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʬʫʥʢʮʠʠ 
exp ʵʢʩʧʦʥʝʥʪʘ abs ʤʦʜʫʣʴ 

log ʥʘʪʫʨʘʣʴʥʳʡ ʣʦʛʘʨʠʬʤ asin ʘʨʢʩʠʥʫʩ 

log10 ʜʝʩʷʪʠʯʥʳʡ ʣʦʛʘʨʠʬʤ acos ʘʨʢʢʦʩʠʥʫʩ 

sqrt ʢʚʘʜʨʘʪʥʳʡ ʢʦʨʝʥʴ atan ʘʨʢʪʘʥʛʝʥʩ 

sin ʩʠʥʫʩ sinh ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʩʠʥʫʩ 

cos ʢʦʩʠʥʫʩ cosh ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʢʦʩʠʥʫʩ 

tan ʪʘʥʛʝʥʩ tanh ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ 



 

28 

 

   ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 2 
cot ʢʦʪʘʥʛʝʥʩ asinh ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʘʨʢʩʠʥʫʩ 

cec ʩʝʢʘʥʩ acosh ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʘʨʢʢʦʩʠʥʫʩ 

csc ʢʦʩʝʢʘʥʩ atanh ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʘʨʢʪʘʥʛʝʥʩ 
 

ɸʨʛʫʤʝʥʪʘʤʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʣʠʙʦ 

ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ, ʘ ʪʘʢʞʝ ʤʘʩʩʠʚʳ. ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ ʟʘʜʘʥ 

ʤʘʩʩʠʚ, ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʠʚ, ʧʦʣʫʯʝʥʥʳʡ ʧʦʵʣʝʤʝʥʪʥʳʤ 

ʚʳʯʠʩʣʝʥʠʝʤ ʬʫʥʢʮʠʠ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠʩʭʦʜʥʦʛʦ ʤʘʩʩʠʚʘ. 

ɸʨʛʫʤʝʥʪʳ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʟʘʜʘʶʪʩʷ ʚ ʨʘʜʠʘʥʘʭ. ʆʙʨʘʪʥʳʝ ʢ 

ʥʠʤ ʬʫʥʢʮʠʠ ʚʦʟʚʨʘʱʘʶʪ ʨʝʟʫʣʴʪʘʪ ʪʘʢʞʝ ʚ ʨʘʜʠʘʥʘʭ. 

ʇʨʠʤʝʨʳ: 

>> acosh(2) 

ans = 

      1.3170 

>> sin(1+i) 

ans = 

      1.2985 + 0.6350i 

>> exp(0:3) 

ans = 

      1.0000    2.7183    7.3891   20.0855 

ʉʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʩʪʨʦʝʥʥʳʤ ʵʣʝʤʝʥʪʘʨʥʳʤ ʬʫʥʢʮʠʷʤ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʨʘʟʜʝʣʝ elfun ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ MatLab . ʀʥʬʦʨʤʘʮʠʶ ʠʟ 

ʨʘʟʜʝʣʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʥʘʙʨʘʚ ʚ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʢʦʤʘʥʜʫ doc elfun. 
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4. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

 

4.1. ʆʬʦʨʤʣʝʥʠʝ ʛʨʘʬʠʢʦʚ 
 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʛʨʘʬʠʢʠ ʙʳʣʦ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ, 
ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʦʬʦʨʤʠʪʴ.  

ʅʘ ʛʨʘʬʠʢ ʤʦʞʥʦ ʥʘʥʝʩʪʠ: 
ï ʢʦʦʨʜʠʥʘʪʥʫʶ ʩʝʪʢʫ (ʢʦʤʘʥʜʘ grid  on); 
ï ʧʦʜʧʠʩʠ ʢ ʦʩʷʤ ʘʙʩʮʠʩʩ ʠ ʦʨʜʠʥʘʪ (ʢʦʤʘʥʜʳ xlabel(é), ylabel(é)); 
ï ʟʘʛʦʣʦʚʦʢ (ʢʦʤʘʥʜʘ title(é)); 
ï ʣʝʛʝʥʜʫ (ʢʦʤʘʥʜʘ legend(é)). 
ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʘʥʜʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʛʨʘʬʠʢʦʚ ʚ ʣʠʥʝʡʥʦʤ, 

ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʠʣʠ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʘʭ. ɽʩʣʠ ʚ ʦʜʥʦʤ ʦʢʥʝ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʨʘʬʠʢʦʚ, ʪʦ  ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ legend ʤʦʞʥʦ 
ʧʦʤʝʩʪʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʤ ʠʟ ʛʨʘʬʠʢʦʚ.  

ʇʨʠʤʝʨ 18. ɺʳʯʝʨʪʠʪʴ ʛʨʘʬʠʢʠ  ʜʚʫʭ ʬʫʥʢʮʠʡ y2(t)=sin(t) ʠ y1(t)=sin
3
(t) 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ t ʚ ʧʨʝʜʝʣʘʭ ʦʪ -2ˊ ʜʦ 2ˊ ʩ ʰʘʛʦʤ 0,1ˊ (ʨʠʩ. 27). 

t=[-2*pi:0.1*pi:2*pi];  

y1=sin(t); 

y2=sin(t).^3;  

plot(t,y1,'-*m',t,y2,' -ok') 

grid  on 

title('ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ') 

xlabel('ɸʨʛʫʤʝʥʪ -- ʚʨʝʤʷ(ʩʝʢ)') 

ylabel('ɸʤʧʣʠʪʫʜʘ (ɺ)') 

legend('10 ʤʘʷ','11 ʤʘʷ',4) 
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ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʣʝʛʝʥʜʳ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʠ 
ʢʦʣʠʯʝʩʪʚʦ ʘʨʛʫʤʝʥʪʦʚ ʢʦʤʘʥʜʳ legend(é), ʟʘʢʣʶʯʝʥʥʳʭ ʚ ʘʧʦʩʪʨʦʬʳ, 
ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʳ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʣʠʥʠʷʤʠ ʛʨʘʬʠʢʘ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ 
ʢʦʤʘʥʜʘ legend('10 ʤʘʷ','11 ʤʘʷ') ʠ ʬʫʥʢʮʠʷ plot(t,y1,'-*m',t,y2,'-ok')  
ʩʦʛʣʘʩʦʚʘʥʳ ʢʘʢ ʧʦ ʧʦʨʷʜʢʫ ʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʡ (y1 ʠ y2), ʪʘʢ ʠ ʧʦ ʠʭ 
ʢʦʣʠʯʝʩʪʚʫ. 

ʇʦʩʣʝʜʥʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʘʨʛʫʤʝʥʪʦʤ legend(é) ʤʦʞʝʪ ʙʳʪʴ 
ʧʦʣʦʞʝʥʠʝ ʣʝʛʝʥʜʳ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʦʢʥʝ, ʘ ʠʤʝʥʥʦ: 

ʘ) -1 ï ʚʥʝ ʛʨʘʬʠʢʘ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ; 
ʙ) 0 ï ʚʳʙʠʨʘʝʪʩʷ ʣʫʯʰʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʬʠʢʘ ʪʘʢ, ʯʪʦʙʳ ʢʘʢ 

ʤʦʞʥʦ ʤʝʥʴʰʝ ʧʝʨʝʢʨʳʚʘʪʴ ʩʘʤʠ ʛʨʘʬʠʢʠ; 
ʚ) 1 ï ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʛʨʘʬʠʢʘ (ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ); 
ʛ) 2, 3, 4 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʚʝʨʭʥʝʤ ʣʝʚʦʤ ʫʛʣʫ, ʚ ʥʠʞʥʝʤ ʣʝʚʦʤ ʫʛʣʫ ʠ ʚ 

ʥʠʞʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ ʛʨʘʬʠʢʘ. 
ʏʪʦʙʳ ʧʝʨʝʥʝʩʪʠ ʣʝʛʝʥʜʫ, ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠ, ʥʝ 

ʦʪʧʫʩʢʘʷ ʝʝ, ʧʝʨʝʪʘʱʠʪʴ ʣʝʛʝʥʜʫ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ.  
ʏʘʩʪʦ ʙʳʚʘʝʪ ʫʜʦʙʥʳʤ ʩʥʘʙʜʠʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʛʨʘʬʠʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʥʘʜʧʠʩʴʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʘʥʜʦʡ gtext(óéô), ʛʜʝ 
ʤʝʞʜʫ ʘʧʦʩʪʨʦʬʘʤʠ ʨʘʩʧʦʣʘʛʘʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʥʘʜʧʠʩʴ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʘʥʜʳ 
gtext(óéô) ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʩʪʨʦʢʠ ʪʝʢʩʪʘ, ʥʘʯʘʣʦ ʢʦʪʦʨʦʡ ʧʦʤʝʱʘʝʪʩʷ ʚ ʪʦʤ 
ʤʝʩʪʝ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʧʝʨʝʢʨʝʩʪʴʝ ʤʘʨʢʝʨʘ. 

ʇʨʠʤʝʨ 19. ɺ ʛʨʘʬʠʢʝ ʬʫʥʢʮʠʠ y1(t)=sin(t) (ʧʨʠʤʝʨ 18) ʧʦʤʝʩʪʠʪʴ ʪʝʢʩʪ ʚ 
ʚʠʜʝ ʩʪʨʦʢʠ çɻʨʘʬʠʢ ʬʫʥʢʮʠʠ sin(t)è. ʅʘʯʘʣʦ ʥʘʜʧʠʩʠ (ʢʦʦʨʜʠʥʘʪʳ 
ʧʝʨʝʢʨʝʩʪʴʷ) ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥʦ (ʨʠʩ. 28) ʧʨʠʤʝʨʥʦ ʚ ʪʦʯʢʝ ʩ 
ʢʦʦʨʜʠʥʘʪʘʤʠ (3,0,2). 
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4.2. ʉʦʭʨʘʥʝʥʠʝ ʠ ʵʢʩʧʦʨʪ ʛʨʘʬʠʢʦʚ 

 

ʇʦʩʪʨʦʝʥʥʳʡ 2D- ʠʣʠ 3D-ʛʨʘʬʠʢ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʩʨʝʜʝ MatLab  ʠʣʠ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ (ʧʝʨʝʥʝʩʪʠ) ʝʛʦ ʚ ʣʶʙʦʝ ʜʨʫʛʦʝ ʧʨʠʣʦʞʝʥʠʝ Windows. 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʭʨʘʥʝʥʠʝ ʠ ʵʢʩʧʦʨʪ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ ʩ ʧʦʤʦʱʴʶ 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ ʩʨʝʜʝ MatLab  (ʩʤ. ʨʠʩ. 28). 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʠʩ. 28 (ʠʣʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʨʠʩʫʥʢʘ) ʚ ʩʨʝʜʝ MatLab  

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʚ ʧʘʜʘʶʱʝʤ ʤʝʥʶ File ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʢʥʘ ʚʳʙʨʘʪʴ ʩʪʨʦʢʫ Save ʠʣʠ 

Save Asé; 

2) ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʫʢʘʟʘʪʴ, ʚ ʢʘʢʦʡ ʧʘʧʢʝ ʠ ʧʦʜ ʢʘʢʠʤ ʠʤʝʥʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʞʝʣʘʝʪ ʩʦʭʨʘʥʠʪʴ ʬʘʡʣ. 

ɼʣʷ ʵʢʩʧʦʨʪʘ ʛʨʘʬʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʫʩʪʘʥʦʚʠʪʴ, ʩ ʢʘʢʠʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ ʨʘʙʦʪʘʝʪ ʧʨʠʣʦʞʝʥʠʝ Windows, ʚ 

ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʞʝʣʘʝʪ ʩʦʭʨʘʥʠʪʴ ʛʨʘʬʠʯʝʩʢʠʡ ʬʘʡʣ; 

2) ʚ ʧʘʜʘʶʱʝʤ ʤʝʥʶ File ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʢʥʘ ʚʳʙʨʘʪʴ ʩʪʨʦʢʫ Export ; 

3) ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʚʳʙʨʘʪʴ ʧʘʧʢʫ, ʟʘʜʘʪʴ ʥʘʟʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʬʘʡʣʘ ʠ ʝʛʦ ʪʠʧ (ʨʘʩʰʠʨʝʥʠʝ). ʇʨʠ ʵʪʦʤ ʪʠʧ ʬʘʡʣʘ ʜʦʣʞʝʥ ʙʳʪʴ ʪʘʢʠʤ, ʯʪʦʙʳ ʩ 

ʥʠʤ ʤʦʛʣʦ ʨʘʙʦʪʘʪʴ ʚʳʙʨʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ Windows. 

ɼʣʷ ʪʨʝʥʠʨʦʚʢʠ ʵʢʩʧʦʨʪʠʨʫʡʪʝ ʨʠʩ. 27 ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ Windows ï ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ Word. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ Word  

ʞʝʣʘʪʝʣʴʥʦ ʟʘʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʫʞʥʫʶ ʧʘʧʢʫ. ʇʨʠ ʵʢʩʧʦʨʪʝ ʚ Word  

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʷ [*.tif ] ʠʣʠ [*.bmp]. 

 

4.3. ɸʥʠʤʘʮʠʷ 

 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʦʣʝʟʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ ʪʝʤ, ʢʘʢ ʩʪʨʦʠʪʩʷ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y 

ʩ ʘʨʛʫʤʝʥʪʦʤ x ʧʦ ʤʝʨʝ ʚʳʯʠʩʣʝʥʠʷ ʝʝ ʟʥʘʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʤʳ ʤʦʞʝʤ ʩʣʝʜʠʪʴ 

ʟʘ ʜʠʥʘʤʠʢʦʡ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʮʝʩʩʘ (ʪ. ʝ. ʟʘ ʝʛʦ ʨʘʟʚʠʪʠʝʤ), ʘ ʥʝ ʥʘʙʣʶʜʘʪʴ 

ʩʪʘʪʠʯʥʫʶ (ʟʘʩʪʳʚʰʫʶ ʠʪʦʛʦʚʫʶ) ʢʘʨʪʠʥʢʫ, ʢʘʢ ʙʳʣʦ ʨʘʥʝʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ comet(x,y), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʘʥʠʤʠʨʦʚʘʥʥʳʡ 

ʛʨʘʬʠʢ, ʥʘ ʢʦʪʦʨʦʤ ʢʨʫʞʦʢ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʪʦʯʢʫ, ʧʝʨʝʤʝʱʘʝʪʩʷ, ʦʩʪʘʚʣʷʷ ʟʘ 

ʩʦʙʦʡ ʩʣʝʜ ʚ ʚʠʜʝ ʣʠʥʠʠ ï ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ. ɻʨʘʬʠʢ ʧʦʭʦʞ ʥʘ ʣʝʪʷʱʫʶ 

ʢʦʤʝʪʫ ʩ ʭʚʦʩʪʦʤ. ʉʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʢʨʫʞʢʘ ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ, ʤʘʥʠʧʫʣʠʨʫʷ  

ʰʘʛʦʤ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ. ɼʣʠʥʫ ʭʚʦʩʪʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚ ʚʠʜʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ S. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʫʥʢʮʠʷ comet(é) ʠʤʝʝʪ ʚʠʜ 

comet(x,y,z), ʛʜʝ z ʦʧʨʝʜʝʣʷʝʪ ʜʣʠʥʫ ʭʚʦʩʪʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʟʥʘʯʝʥʠʝ z 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,1. 

ʇʨʠʤʝʨ 20. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ comet(x,y)  ʧʦʩʪʨʦʠʪʴ ʪʨʘʝʢʪʦʨʠʶ 

ʜʚʠʞʝʥʠʷ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʠ ʥʘ ʦʢʨʫʞʥʦʩʪʠ, ʢʘʪʷʱʝʡʩʷ ʧʦ ʧʨʷʤʦʡ (ʛʨʘʬʠʢ 

ʮʠʢʣʦʠʜʳ). ʎʠʢʣʦʠʜʘ ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʠʩʭʦʜʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ x(t)=t-sin(t), y(t)=1-cos(t). ɸʨʛʫʤʝʥʪ t ʠʟʤʝʥʷʝʪʩʷ ʥʘ 

ʠʥʪʝʨʚʘʣʝ [0,10ˊ] ʩ ʰʘʛʦʤ 0,001. 
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ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 

t=[0:0.001:10*pi];  t=[0:0.001:10*pi];  

x=t-sin(t); comet(t-sin(t),1-cos(t)) 

y=1-cos(t); 

comet(x,y) 

ʄʳ ʥʝ ʧʨʠʚʦʜʠʤ ʛʨʘʬʠʢʘ ʮʠʢʣʦʠʜʳ ʧʦʪʦʤʫ, ʯʪʦ MatLab  ʫʩʪʨʦʝʥ ʪʘʢ, ʯʪʦ 

ʘʥʠʤʠʨʦʚʘʥʥʳʡ ʛʨʘʬʠʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʦʤʥʝʥ ʚ ʙʫʬʝʨʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥ. ʇʨʠ 

ʠʟʤʝʥʝʥʠʠ ʨʘʟʤʝʨʦʚ ʘʥʠʤʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʠʢʘ, ʧʨʠ ʝʛʦ ʧʦʚʦʨʦʪʝ, ʫʚʝʣʠʯʝʥʠʠ 

ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ, ʝʛʦ ʟʘʧʦʤʠʥʘʥʠʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠʣʠ 

ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʷʭ ʩ ʛʨʘʬʠʢʦʤ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʧʨʦʧʘʜʘʝʪ. 
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ɿʘʜʘʥʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ  

(2D-ʛʨʘʬʠʢʘ) 

 

 

ɿʘʜʘʯʘ 1.1 

 

ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʝʨʘʪʦʨʘ plot(t,y). 
 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
y(t)=eï

2t
Ācos(20Āt), tÍ[0,1], ȹt=0,01 y(t)=e

ït
Āsin

2
(10Āt), tÍ[0,1], ȹt=0,01 

  
ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 

y(t)=e
ït
Āsin

3
(20Āt), tÍ[0,1], ȹt=0,01 y(t)=e

t
Ācos(20Āt), tÍ[0,2], ȹt=0,01 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 

y(t)=e
t
Āsin

2
(20Āt), tÍ[0,2], ȹt=0,01 y(t)=e

t
Ācos

2
(20Āt), tÍ[0,2], ȹt=0,01 
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ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 
y(t)=e

t
Āsin

3
(20Āt), tÍ[0,2], ȹt=0,01 y(t)= tÖsin(10Āt), tÍ[0,4], ȹt=0,02 

  
ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 

y(t)= tÖsin
2
(10Āt), tÍ[0,4], ȹt=0,02 y(t)=tĀsin

2
(10Āt), tÍ[0,2], ȹt=0,01 

  
ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 

y(t)=(1-t)Ācos(20Āt), tÍ[0,2], ȹt=0,01 y(t)=(1-e
ït
)Ācos(20Āt), tÍ[0,2], ȹt=0,01 

  
ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 

y(t)=sin
2
tĀsin(10Āt), tÍ[0,ˊ], ȹt=0,01 y(t)=cos

2
tĀsin(10Āt), tÍ[0,ˊ], ȹt=0,01 
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ɺʘʨʠʘʥʪ 15  
y(t)=(1+e

t
)Āsin(20Āt), tÍ[0,2], ȹt=0,01  

 

 

 

 

ɿʘʜʘʯʘ 1.2 

 

ʇʦʩʪʨʦʠʪʴ ʚ ʦʜʥʦʤ ʦʢʥʝ ʛʨʘʬʠʢʠ ʜʚʫʭ ʬʫʥʢʮʠʡ y1(t) ʠ y2(t) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʝʨʘʪʦʨʘ plotyy(é). 
 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
y1(t)=10Āeï2t, y2(t)=cos(20Āt), t=[0,1], æt=0,01 y1(t)=10Āeït, y2(t)=sin2(10Āt), t=[0,1], æt=0,01 

  
ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 
y1(t)=10Āeït, y2(t)=sin3(20Āt), t=[0,1], æt=0,01 y1(t)=10Āet, y2(t)=cos(20Āt), t=[0,1], æt=0,01 
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ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
y1(t)=10Āe

t
, y2(t)=sin

2
(20Āt), t=[0,1], æt=0,01 y1(t)=10Āe

t
, y2(t)=cos

2
(20Āt), t=[0,1], æt=0,01 

  
ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 

y1(t)=10Āet
, y2(t)=sin

3
(20Āt), t=[0,1], æt=0,01 y1(t)=10Ā t , y2(t)=sin(10Āt), t=[0,4], æt=0,02 

  
ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 

y1(t)=10Ā t , y2(t)=sin
2
(10Āt), t=[0,4], æt=0,02 y1(t)=10Āt, y2(t)=sin(10Āt), t=[0,2], æt=0,01 

  
ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 

y1(t)=10Ā(1-t), y2(t)=cos(20Āt), t=[0,2], æt=0,01 y1(t)=10Ā(1-e
ït
), y2(t)=cos(20Āt), t=[0,2], æt=0,01 

  



 

37 

 

ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 

y1(t)=10Āsin
2
t, y2(t)=sin(10Āt), t=[0,́ ], æt=0,01 y1(t)=10Ācos

2
t, y2(t)=sin(10Āt), t=[0,́ ], æt=0,01 

0 0.5 1 1.5 2 2.5 3 3.5
0

5

10

0 0.5 1 1.5 2 2.5 3 3.5
-1

0

1

  
ɺʘʨʠʘʥʪ 15  

y1(t)=10Ā(1+e
t
), y2(t)=sin(20Āt), t=[0,2], æt=0,01  

 

 

 

 

ɿʘʜʘʯʘ 1.3 

 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ plot(t,y1,ôS1ô,t,y2,ôS2ô) ʧʦʩʪʨʦʠʪʴ ʚ ʦʜʥʦʤ ʦʢʥʝ 

ʛʨʘʬʠʢʠ ʜʚʫʭ ʬʫʥʢʮʠʡ y1(t) ʠ y2(t). ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʚʠʜ ʬʫʥʢʮʠʡ, 

ʧʨʝʜʝʣʳ, ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʠ ʧʘʨʘʤʝʪʨ S ʚʙrʨʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʘʙʣ. 3. 

 

ʊʘʙʣʠʮʘ 3 
ɺʘ-

ʨʠʘ

ʥʪ 
ʌʫʥʢʮʠʠ ʇʘʨʘʤʝʪʨʳ (ʮʚʝʪ ʣʠʥʠʠ, ʪʠʧ ʤʘʨʢʝʨʘ, ʪʠʧ ʣʠʥʠʠ) 

1 2 3 

1 
y1(t)=e

ï0,5t
, tÍ[0,2́ ], æt=0,2 ɾʝʣʪʳʡ, ʪʦʯʢʘ, ʩʧʣʦʰʥʘʷ 

y2(t)=cos(3Āt), tÍ[0,2]́, æt=0,2 ʈʦʟʦʚʳʡ, ʢʨʫʞʦʢ, ʧʫʥʢʪʠʨʥʘʷ 

2 
y1(t)=e

ït
, tÍ[0,2́ ], æt=0,2 ɻʦʣʫʙʦʡ, ʢʨʝʩʪʠʢ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

y2(t)=sin
2
(t), tÍ[0,2́ ], æt=0,2 ʂʨʘʩʥʳʡ, ʟʥʘʢ ʧʣʶʩ, ʰʪʨʠʭʦʚʘʷ 

3 
y1(t)=e

ït
, tÍ[0,2́ ], æt=0,2 ɿʝʣʝʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʣʝʚʦ, ʩʧʣʦʰʥʘʷ 

y2(t)=sin
3
(t), tÍ[0,2́ ], æt=0,2 

ʉʠʥʠʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʧʨʘʚʦ, 

ʧʫʥʢʪʠʨʥʘʷ 

4 
y1(t)=0,05Āe

t
, tÍ[0,2́ ], æt=0,2 ʏʝʨʥʳʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

y2(t)=60Ācos(2Āt), tÍ[0,2 ]́, æt=0,2 ɾʝʣʪʳʡ, ʟʥʘʢ ʧʣʶʩ, ʰʪʨʠʭʦʚʘʷ 



 

38 

 

  ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 3 
1 2 3 

5 
y1(t)=0,1Āe

ït
, tÍ[0,2́ ], æt=0,2 ɾʝʣʪʳʡ, ʢʚʘʜʨʘʪ, ʰʪʨʠʭ-ʧʫʥʪʢʪʠʨʥʘʷ 

y2(t)=60Āsin
2
(t), tÍ[0,2́ ], æt=0,2 ʈʦʟʦʚʳʡ, ʨʦʤʙ, ʰʪʨʠʭʦʚʘʷ 

6 
y1(t)=0,1Āe

ït
, tÍ[0,2́ ], æt=0,2 ɻʦʣʫʙʦʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʥʠʟ, ʩʧʣʦʰʥʘʷ 

y2(t)=60Ācos
2
(2Āt), tÍ[0,2 ]́, æt=0,2 

ʂʨʘʩʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, 

ʧʫʥʢʪʠʨʥʘʷ 

7 
y1(t)=0,1Āe

ït
, tÍ[0,2́ ], æt=0,2 ʈʦʟʦʚʳʡ, ʟʥʘʢ ʧʣʶʩ, ʧʫʥʢʪʠʨʥʘʷ 

y2(t)=60Āsin
3
(3Āt), tÍ[0,2 ]́, æt=0,2 ɻʦʣʫʙʦʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

8 
y1(t)= t , tÍ[0,2́ ], æt=0,2 ɿʝʣʝʥʳʡ, ʰʝʩʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭʦʚʘʷ 

y2(t)=2,5Āsin(t), tÍ[0,2́ ], æt=0,2 ɾʝʣʪʳʡ, ʪʦʯʢʘ, ʩʧʣʦʰʥʘʷ 

9 
y1(t)= t , tÍ[0,2́ ], æt=0,2 ʈʦʟʦʚʳʡ, ʢʨʫʞʦʢ, ʧʫʥʢʪʠʨʥʘʷ 

y2(t)=2,5Āsin
2
(t), tÍ[0,2 ]́, æt=0,2 ɻʦʣʫʙʦʡ, ʢʨʝʩʪʠʢ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

10 
y1(t)=t, tÍ[0,2p], æt=0,2 ʂʨʘʩʥʳʡ, ʟʥʘʢ ʧʣʶʩ, ʰʪʨʠʭʦʚʘʷ 

y2(t)=8Āsin(10Āt), tÍ[0,2 ]́, æt=0,2 ɿʝʣʝʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʣʝʚʦ, ʩʧʣʦʰʥʘʷ 

11 
y1(t)=1-t, tÍ[0,2p], æt=0,2 

ʉʠʥʠʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʧʨʘʚʦ, 

ʧʫʥʢʪʠʨʥʘʷ 

y2(t)=6Ācos(t), tÍ[0,2́ ], æt=0,2 ʏʝʨʥʳʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

12 
y1(t)=1-e

ït
, tÍ[0,2́ ], æt=0,2 ɾʝʣʪʳʡ, ʟʥʘʢ ʧʣʶʩ, ʰʪʨʠʭʦʚʘʷ 

y2(t)=2Ācos(t), tÍ[0,2́ ], æt=0,2 ʂʨʘʩʥʳʡ, ʢʚʘʜʨʘʪ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

13 
y1(t)=sin

2
t, tÍ[0,2́ ], æt=0,2 ʈʦʟʦʚʳʡ, ʨʦʤʙ, ʰʪʨʠʭʦʚʘʷ 

y2(t)=sin(10Āt), tÍ[0,2́ ], æt=0,2 ɻʦʣʫʙʦʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʥʠʟ, ʩʧʣʦʰʥʘʷ 

14 
y1(t)=cos

2
t, tÍ[0,2́ ], æt=0,2 

ʂʨʘʩʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, 

ʧʫʥʢʪʠʨʥʘʷ 

y2(t)=sin(t), tÍ[0,2́ ], æt=0,2 ʈʦʟʦʚʳʡ, ʟʥʘʢ ʧʣʶʩ, ʧʫʥʢʪʠʨʥʘʷ, 

15 
y1(t)=0,1Ā(1+e

t
), tÍ[0,2 ]́, æt=0,2 ɻʦʣʫʙʦʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

y2(t)=60Āsin(t), tÍ[0,2́ ], æt=0,2 ɿʝʣʝʥʳʡ, ʰʝʩʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭʦʚʘʷ 

 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
y1(t)=e

ït
, y2(t)=cos(3Āt), tÍ[0,2 ]́, æt=0,2 y1(t)=e

ït
, y2(t)=sin

2
(t), tÍ[0,2 ]́, æt=0,2 
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ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 
y1(t)=e

ït
, y2(t)=sin

3
(t), tÍ[0,2 ]́, æt=0,2 y1(t)=0,05Āe

t
, y2(t)=60Ācos(2Āt), tÍ[0,2 ]́, æt=0,2 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
y1(t)=0,1Āe

ït
, y2(t)=60Āsin

2
(t), tÍ[0,2 ]́, æt=0,2 y1(t)=0,1Āe

ït
, y2(t)=60Ācos

2
(2Āt),, tÍ[0,2 ]́, æt=0,2 

  
ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 

y1(t)=0,1Āe
ït
, y2(t)=60Āsin

3
(3Āt), tÍ[0,2́ ], æt=0,2 y1(t)= t , y2(t)=2,5Āsin(t), tÍ[0,2 ]́, æt=0,2 

  
ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 

y1(t)= t , y2(t)=2,5Āsin
2
(t), tÍ[0,2́ ], æt=0,2 y1(t)=t, y2(t)=8Āsin(10Āt), tÍ[0,2ˊ], æt=0,2 
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ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 
y1(t)=1-t, y2(t)=6Ācos(t), tÍ[0,2]́, æt=0,2 y1(t)=1-e

ït
, y2(t)=2Ācos(t), tÍ[0,2]́, æt=0,2 

  
ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 
y1(t)=sin

2
t, y2(t)=sin(t), tÍ[0,2]́, æt=0,2 y1(t)=cos

2
t, y2(t)=sin(t), tÍ[0,2]́, æt=0,2 

  
ɺʘʨʠʘʥʪ 15  
y1(t)=0,1Ā(1+e

t
), y2(t)=60Āsin(t), tÍ[0,2]́, æt=0,2  

 

 

 

 

ɿʘʜʘʯʘ 1.4 

 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ stem(t,y2,ôS2ô) ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y2(t). 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʚʠʜ ʬʫʥʢʮʠʡ, ʧʨʝʜʝʣʳ, ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʠ 

ʧʘʨʘʤʝʪʨ S ʚʙrʨʘʪʴ ʠʟ ʪʘʙʣ. 4. 
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ʊʘʙʣʠʮʘ 4 
ɺʘʨʠ-

ʘʥʪ 
ʌʫʥʢʮʠʠ ʇʘʨʘʤʝʪʨʳ (ʮʚʝʪ ʣʠʥʠʠ, ʪʠʧ ʤʘʨʢʝʨʘ, ʪʠʧ ʣʠʥʠʠ) 

1 2 3 

1 y2(t)=cos(t), tÍ[0,2 ]́, æt=0,2 ʈʦʟʦʚʳʡ, ʢʨʫʞʦʢ, ʧʫʥʢʪʠʨʥʘʷ 

2 y2(t)=sin
2
(t), tÍ[0,2ˊ], æt=0,2 ʂʨʘʩʥʳʡ, ʟʥʘʢ ʧʣʶʩ, ʰʪʨʠʭʦʚʘʷ 

3 y2(t)=sin
3
(t), tÍ[0,2ˊ], æt=0,2 ʉʠʥʠʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʧʨʘʚʦ, ʧʫʥʢʪʠʨʥʘʷ 

4 y2(t)=60Ācos(2t), tÍ[0,2ˊ], 

æt=0,2 

ɿʝʣʝʥʳʡ, ʟʥʘʢ ʧʣʶʩ, ʰʪʨʠʭʦʚʘʷ 

5 y2(t)=60Āsin
2
(t), tÍ[0,2ˊ], 

æt=0,2 

ʈʦʟʦʚʳʡ, ʨʦʤʙ, ʰʪʨʠʭʦʚʘʷ 

6 y2(t)=60Ācos
2
(2Āt), tÍ[0,2ˊ], 

æt=0,2 

ʂʨʘʩʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, 

ʧʫʥʢʪʠʨʥʘʷ 

7 y2(t)=60Āsin
3
(3t), tÍ[0,2ˊ], 

æt=0,2 

ɻʦʣʫʙʦʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

8 y2(t)=2,5Āsin(t), tÍ[0,2ˊ], 

æt=0,2 

ɾʝʣʪʳʡ, ʪʦʯʢʘ, ʩʧʣʦʰʥʘʷ 

9 y2(t)=2,5Āsin
2
(t), tÍ[0,2ˊ], 

æt=0,2 

ɻʦʣʫʙʦʡ, ʢʨʝʩʪʠʢ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

10 y2(t)=8Āsin(10Āt), tÍ[0,2ˊ], 

æt=0,2 

ɿʝʣʝʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʣʝʚʦ, ʩʧʣʦʰʥʘʷ 

11 y2(t)=6Ācos(t), tÍ[0,2ˊ], æt=0,2 ʏʝʨʥʳʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

12 y2(t)=2Ācos(t), tÍ[0,2ˊ], æt=0,2 ʂʨʘʩʥʳʡ, ʢʚʘʜʨʘʪ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

13 y2(t)=sin(10Āt), tÍ[0,2ˊ], æt=0,2 ɻʦʣʫʙʦʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʥʠʟ, ʩʧʣʦʰʥʘʷ 

14 y2(t)=sin(t), tÍ[0,2ˊ], æt=0,2 ʈʦʟʦʚʳʡ, ʟʥʘʢ ʧʣʶʩ, ʧʫʥʢʪʠʨʥʘʷ, 

15 y2(t)=60Āsin(t), tÍ[0,2ˊ], æt=0,2 ɿʝʣʝʥʳʡ, ʰʝʩʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭʦʚʘʷ 

 
ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
y2(t)=cos(t), tÍ[0,2ˊ], æt=0,2 y2(t)=sin

2
(t), tÍ[0,2ˊ], æt=0,2 
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ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 
y2(t)=sin

3
(t), tÍ[0,2ˊ], æt=0,2 y2(t)=60Ācos(2t), tÍ[0,2ˊ], æt=0,2 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
y2(t)=60Āsin

2
(t), tÍ[0,2ˊ], æt=0,2 y2(t)=60Ācos

2
(2Āt), tÍ[0,2ˊ], æt=0,2 

  
ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 
y2(t)=60Āsin

3
(3t), tÍ[0,2ˊ], æt=0,2 y2(t)=2,5Āsin(t), tÍ[0,2ˊ], æt=0,2 

  
ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 
y2(t)=2,5Āsin

2
(t), tÍ[0,2ˊ], æt=0,2 y2(t)=8Āsin(10Āt), tÍ[0,2ˊ], æt=0,2 
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ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 
y2(t)=6Ācos(t), tÍ[0,2ˊ], æt=0,2 y2(t)=2Ācos(t), tÍ[0,2ˊ], æt=0,2 

  
ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 
y2(t)=sin(10Āt), tÍ[0,2ˊ], æt=0,2 y2(t)=sin(t), tÍ[0,2ˊ], æt=0,2 

  
ɺʘʨʠʘʥʪ 15  
y2(t)=60Āsin(t), tÍ[0,2ˊ], æt=0,2  

 

 

 

ɿʘʜʘʯʘ 1.5 

 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ stairs(t,y1,ôSô) ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ  ʬʫʥʢʮʠʠ  y1(t). 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʚʠʜ ʬʫʥʢʮʠʡ, ʧʨʝʜʝʣʳ, ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʠ 

ʧʘʨʘʤʝʪʨ S ʚʙrʨʘʪʴ ʠʟ ʪʘʙʣ. 5. 
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ʊʘʙʣʠʮʘ 5 

ɺʘʨʠ-

ʘʥʪ 
ʌʫʥʢʮʠʠ ʇʘʨʘʤʝʪʨʳ (ʮʚʝʪ ʣʠʥʠʠ, ʪʠʧ ʤʘʨʢʝʨʘ, ʪʠʧ ʣʠʥʠʠ) 

1 2 3 

1 y1(t)=10Āe
ï2t

, tÍ[0,5], æt=0,2 ʏʝʨʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, ʩʧʣʦʰʥʘʷ 

2 y1(t)=e
t
, tÍ[0,4], æt=0,2 ʏʝʨʥʳʡ, ʰʝʩʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʧʫʥʢʪʠʨʥʘʷ 

3 y1(t)= t , tÍ[0,100], æt=5 ʂʨʘʩʥʳʡ, ʨʦʤʙ, ʰʪʨʠʭʦʚʘʷ 

4 y1(t)=1-e
ï2t

, tÍ[0,5], æt=0,2 ʏʝʨʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, ʩʧʣʦʰʥʘʷ 

5 y1(t)=t
2
, tÍ[0,10], æt=0,6 ʂʨʘʩʥʳʡ, ʢʨʫʞʦʢ, ʰʪʨʠʭʦʚʘʷ 

6 y1(t)=sin(t), tÍ[0,2]́, æt=0,08 ɿʝʣʸʥʳʡ, ʪʦʯʢʘ, ʩʧʣʦʰʥʘʷ 

7 y1(t)=
2

3t , tÍ[0,10], æt=0,6 ɻʦʣʫʙʦʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, ʩʧʣʦʰʥʘʷ 

8 y1(t)=t
ï2

, tÍ[0.2,1], æt=0,06 
ʂʨʘʩʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʧʨʘʚʦ, 

ʧʫʥʢʪʠʨʥʘʷ 

9 
y1(t)=arcsin(t), tÍ[0,1], 

æt=0,08 
ɻʦʣʫʙʦʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʧʨʘʚʦ, ʰʪʨʠʭʦʚʘʷ 

10 
y1(t)=arccos(t), tÍ[0,1], 

æt=0,06 
ɿʝʣʝʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʣʝʚʦ, ʩʧʣʦʰʥʘʷ 

11 y1(t)=arctg(t), tÍ[0,5], æt=0,4 ʂʨʘʩʥʳʡ, ʨʦʤʙ, ʧʫʥʢʪʠʨʥʘʷ 

12 
y1(t)=acot(t), tÍ[0.1,5], 

æt=0,4 
ʂʨʘʩʥʳʡ, ʢʚʘʜʨʘʪ, ʰʪʨʠʭ-ʧʫʥʪʢʪʠʨʥʘʷ 

13 
y1(t)=arcsin(|t|), tÍ[-1,1], 

æt=0,08 
ʂʨʘʩʥʳʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭʦʚʘʷ 

14 
y1(t)=arccos(|t|), tÍ[-1,1], 

æt=0,08 
ʉʠʥʠʡ, ʢʚʘʜʨʘʪ, ʰʪʨʠʭʦʚʘʷ 

15 y1(t)=1-t
2
, tÍ[0,5], æt=0,35 ʂʨʘʩʥʳʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
y1(t)=10Āe

ï2t
, tÍ[0,5], æt=0,2 y1(t)=e

t
, tÍ[0,4], æt=0,2 
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ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 

y1(t)= t , tÍ[0,100], æt=5 y1(t)=1-e
ï2t

, tÍ[0,5], æt=0,2 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
y1(t)=t

2
, tÍ[0,10], æt=0,6 y1(t)=sin(t), tÍ[0,2]́, æt=0,08 

  
ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 

y1(t)=
2

3t , tÍ[0,10], æt=0,6 y1(t)=t
ï2

, tÍ[0.2,1], æt=0,06 

  
ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 
y1(t)=arcsin(t), tÍ[0,1], æt=0,08 y1(t)=arccos(t), tÍ[0,1], æt=0,06 
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ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 
y1(t)=arctg(t), tÍ[0,5], æt=0,4 y1(t)=acot(t), tÍ[0.1,5], æt=0,4 

  
ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 
y1(t)=arcsin(|t|), tÍ[-1,1], æt=0,08 y1(t)=arccos(|t|), tÍ[-1,1], æt=0,08 

  
ɺʘʨʠʘʥʪ 15  
y1(t)=1-t

2
, tÍ[0,5], æt=0,35  

 

 

 

ɿʘʜʘʯʘ 1.6 

 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ errorbar (t,y,E,'S')  ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y1(t). 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʚʠʜ ʬʫʥʢʮʠʡ, ʧʨʝʜʝʣʳ, ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʠ 

ʧʘʨʘʤʝʪʨ S ʚʳʙʨʘʪʴ ʠʟ ʪʘʙʣ. 6. 
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ʊʘʙʣʠʮʘ 6 
ɺʘʨʠ-

ʘʥʪ 
ʌʫʥʢʮʠʠ ʇʘʨʘʤʝʪʨʳ (ʮʚʝʪ ʣʠʥʠʠ, ʪʠʧ ʤʘʨʢʝʨʘ, ʪʠʧ ʣʠʥʠʠ) 

1 2 3 

1 y1(t)=10Āe
ï2t

, tÍ[0,5], æt=0,3 ʏʝʨʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, ʩʧʣʦʰʥʘʷ 

2 y1(t)=e
t
, tÍ[0,4], æt=0,2 ʏʝʨʥʳʡ, ʰʝʩʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʧʫʥʢʪʠʨʥʘʷ 

3 y1(t)= t , tÍ[0,60] æt=4 ʂʨʘʩʥʳʡ, ʨʦʤʙ, ʰʪʨʠʭʦʚʘʷ 

4 y1(t)=1-10Āe
t
, tÍ[0,5], æt=0,3 ʏʝʨʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, ʩʧʣʦʰʥʘʷ 

5 y1(t)=t
2
, tÍ[0,5], æt=0,3 ʂʨʘʩʥʳʡ, ʢʨʫʞʦʢ, ʰʪʨʠʭʦʚʘʷ 

6 y1(t)=2Āsin(t), tÍ[0,2]́, æt=0,4 ɿʝʣʝʥʳʡ, ʪʦʯʢʘ, ʩʧʣʦʰʥʘʷ 

7 y1(t)=t
2/3

, tÍ[0,10], æt=0,6 ɻʦʣʫʙʦʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, ʩʧʣʦʰʥʘʷ 

8 y1(t)=t
ï2

, tÍ[0.2,1], æt=0,06 
ʂʨʘʩʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʧʨʘʚʦ, 

ʧʫʥʢʪʠʨʥʘʷ 

9 
y1(t)=3Āarcsin(t), tÍ[0,1], 

æt=0,06 
ɻʦʣʫʙʦʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʧʨʘʚʦ, ʰʪʨʠʭʦʚʘʷ 

10 
y1(t)=4Āarccos(t), tÍ[0,1], 

æt=0,06 
ɿʝʣʝʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʣʝʚʦ, ʩʧʣʦʰʥʘʷ 

11 
y1(t)=4Āarctg(t), tÍ[0,5], 

æt=0,3 
ʂʨʘʩʥʳʡ, ʨʦʤʙ, ʧʫʥʢʪʠʨʥʘʷ 

12 
y1(t)=3Āacot(t), tÍ[0.1,5], 

æt=0,4 
ʂʨʘʩʥʳʡ, ʢʚʘʜʨʘʪ, ʰʪʨʠʭ-ʧʫʥʪʢʪʠʨʥʘʷ 

13 
y1(t)=2Āarcsin(|t|), tÍ[-1,1], 

æt=0,1 
ʂʨʘʩʥʳʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭʦʚʘʷ 

14 
y1(t)=3Āarccos(|t|), tÍ[-1,1], 

æt=0,12 
ʉʠʥʠʡ, ʢʚʘʜʨʘʪ, ʰʪʨʠʭʦʚʘʷ 

15 y1(t)=1-t
2
, tÍ[0,5], æt=0,3 ʂʨʘʩʥʳʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
y1(t)=10Āe

ï2t
, tÍ[0,5], æt=0,3 y1(t)=e

t
, tÍ[0,4], æt=0,2 

  



 

48 

 

ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 

y1(t)= t , tÍ[0,60] æt=4 y1(t)=1-10Āe
t
, tÍ[0,5], æt=0,3 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
y1(t)=t

2
, tÍ[0,5], æt=0,3 y1(t)=2Āsin(t), tÍ[0,2]́, æt=0,4 

  
ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 
y1(t)=t

2/3
, tÍ[0,10], æt=0,6 y1(t)=t

ï2
, tÍ[0.2,1], æt=0,06 

  
ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 
y1(t)=3Āarcsin(t), tÍ[0,1], æt=0,06 y1(t)=4Āarccos(t), tÍ[0,1], æt=0,06 
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ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 
y1(t)=4Āarctg(t), tÍ[0,5], æt=0,3 y1(t)=3Āacot(t), tÍ[0.1,5], æt=0,4 

  
ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 
y1(t)=2Āarcsin(|t|), tÍ[-1,1], æt=0,1 y1(t)=3Āarccos(|t|), tÍ[-1,1], æt=0,12 

  
ɺʘʨʠʘʥʪ 15  
y1(t)=1-t

2
, tÍ[0,5], æt=0,3  

 

 

 

ɿʘʜʘʯʘ 1.7 
 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʦʚ loglog(é), semilogx(é), semilogy(é) ʧʦʩʪʨʦʠʪʴ 

ʛʨʘʬʠʢ  ʬʫʥʢʮʠʠ  y(t). ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ ʚʠʜ ʬʫʥʢʮʠʡ, ʧʨʝʜʝʣʳ ʠ ʰʘʛ 

ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʚʳʙʨʘʪʴ ʠʟ ʪʘʙʣ. 7. 
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ʊʘʙʣʠʮʘ 7 

ɺʘʨʠʘʥʪ ʌʫʥʢʮʠʷ ʆʧʝʨʘʪʦʨ ʚʳʚʦʜʘ 

1 2 3 

1 y=30Āarctg
3
(t), tÍ[1,1000], æt=1 Loglog 

2 y=(1-t)Ā|sin(0,05Āt)
cos(0,01t)

|, tÍ[1,1000], æt=1 Semilogx 

3 y=ln(t
2
)-tg

2
(0,1Āt), tÍ[1,1000], æt=1 Semilogy 

4 y=sin
4
( t ), tÍ[1,1000], æt=1 Loglog 

5 y=0,01Āarctg
2
(cos(0,03Āt)) , tÍ[1,1000], æt=1 Semilogx 

6 y=tan(0,05Āsin
2
(0,1Āt)), tÍ[1,300], æt=1 Semilogy 

7 y=ln(t)-cos
2
( t ), tÍ[1,1000], æt=1 Loglog 

8 y=|arccos
3
(0,01Āt)|, tÍ[1,1000], æt=1 Semilogx 

9 y=ln(t)-sin
2
(0,05Āt), tÍ[1,1000], æt=1 Semilogy 

10 y=tg
2
( t ), tÍ[1,1000], æt=1 Loglog 

11 y=(1000-t)Ācos(sin(0,05Āt)), tÍ[1,1000], æt=1 Semilogx 

12 y=ln(cos
2
(15Āt))- t , tÍ[1,1000], æt=1 Semilogy 

13 y=(3-2Āsin(0,1Āt))Ā|sin(0,05Āt)|, tÍ[1,1000], æt=1 Loglog 

14 y=ln(t)Ā|sin(0,05Āt)|, tÍ[1,1000], æt=1 Semilogx 

15 y=(1-t)Āsin(0,05Āt)
sin(0,05t)

|, tÍ[1,1000], æt=1 Semilogy 

 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
y=30Āarctg

3
(t), tÍ[1,1000], æt=1 y=(1-t)Ā|sin(0,05Āt)

cos(0,01t)
|, tÍ[1,1000], æt=1 
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ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 

y=ln(t
2
)-tg

2
(0,1Āt), tÍ[1,1000], æt=1 y=sin

4
( t ), tÍ[1,1000], æt=1 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
y=0,01Āarctg

2
(cos(0,03Āt)) , tÍ[1,1000], æt=1 y=tan(0,05Āsin

2
(0,1Āt)), tÍ[1,300], æt=1 

  
ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 

y=ln(t)-cos
2
( t ), tÍ[1,1000], æt=1 y=|arccos

3
(0,01Āt)|, tÍ[1,1000], æt=1 

  
ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 

y=ln(t)-sin
2
(0,05Āt), tÍ[1,1000], æt=1 y=tg

2
( t ), tÍ[1,1000], æt=1 
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ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 

y=(1000-t)Ācos(sin(0,05Āt)), tÍ[1,1000], æt=1 y=ln(cos
2
(15Āt))- t , tÍ[1,1000], æt=1 

  
ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 
y=(3-2Āsin(0,1Āt))Ā|sin(0,05Āt)|, tÍ[1,1000], æt=1 y=ln(t)Ā|sin(0,05Āt)|, tÍ[1,1000], æt=1 

  
ɺʘʨʠʘʥʪ 15  
y=(1-t)Āsin(0,05Āt)

sin(0,05t)
|, tÍ[1,1000], æt=1  

 

 

 

ɿʘʜʘʯʘ 1.8 

 

ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ y(x) ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʧʝʨʘʪʦʨʘ plot(é). 
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ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
x(t)=sin(t), y(t)=cos

3
(t), tÍ[0,2 ]́, æt=0,1 x(t)=sin(t), y(t)=10Ācos(t), tÍ[0,2́ ], æt=0,1 

  
ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 
x(t)=cos(10Āt), y(t)=e

ït
Āsin(10Āt), tÍ[0,2́ ],  

æt=0,03 

x(t)=e
ït
Ācos(10Āt), y(t)=e

ït
Āsin(10Āt), tÍ[0,1], 

æt=0,03 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 

x(t)= tĀcos(10Āt), y(t)=e
ït
Āsin(10Āt), tÍ[0,1], 

æt=0,03 

x(t)= tĀcos
2
(5Āt), y(t)=(1-t)Āsin(t), tÍ[0,1], 

æt=0,03 
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ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 

x(t)= tĀcos(t), y(t)=sin
2
(t)Āsin(10Āt), tÍ[0,1], 

æt=0,03 

(t)=arctg(t)Ācos(10Āt), y(t)=sin
2
(t)Āsin(5Āt), 

tÍ[0,1], æt=0,03 

  
ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 
x(t)=cos

2
(t)Ācos(10Āt), y(t)=sin

2
(t)Āsin(5Āt),  

tÍ[0,1], æt=0,03 

x(t)=cos
2
(t)Ācos(10Āt), y(t)=sin

2
(t)Āsin(10Āt),  

tÍ[0,1], æt=0,03 

  

ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 
x(t)=cos

2
(t)Ācos(cos(10Āt)), 

y(t)=sin
2
(t)Āsin(sin(10Āt)), 

tÍ[0,2 ]́, æt=0,01 

x(t)=sin
2
(t)Ācos(cos(10Āt)), 

y(t)=sin
2
(t)Āsin(sin(10Āt)), 

tÍ[0,2 ]́, æt=0,01 
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ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 
x(t)=t

2
Ācos(cos(5Āt)), y(t)=t

2
Āsin(sin(5Āt)), 

tÍ[0,2 ]́, æt=0,01 

x(t)=t
2
Ācos(cos(5Āt)), y(t)=t

2
Ācos(sin(5Āt)), 

tÍ[0,2 ]́, æt=0,01 

  
ɺʘʨʠʘʥʪ 15 

x(t)=t
2
 Ŀ cos(cos(5t)), 

y(t)=sin
2
(t) Ŀ cos(t), 

tÍ[0, 2p], æt=0,01 
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ɿʘʜʘʥʠʷ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ  

(3D-ʛʨʘʬʠʢʘ) 
 

 

ɿʘʜʘʯʘ 2.1 

 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ plot3(é) ʧʦʩʪʨʦʠʪʴ ʣʠʥʝʡʯʘʪʳʡ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ 

z(x,y). ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ S ʟʘʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʙʣ. 8. ʇʨʦʛʨʘʤʤʫ 

ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ z ʚʳʙʨʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʚʘʨʠʘʥʪʦʤ. 

 

ʊʘʙʣʠʮʘ 8 
ɺʘʨʠʘʥʪ ʇʘʨʘʤʝʪʨʳ (ʮʚʝʪ ʣʠʥʠʠ, ʪʠʧ ʤʘʨʢʝʨʘ, ʪʠʧ ʣʠʥʠʠ) 

1 ʊʦʯʢʘ, ʩʧʣʦʰʥʘʷ 

2 ʈʦʟʦʚʳʡ, ʢʨʫʞʦʢ 

3 ɻʦʣʫʙʦʡ, ʢʨʝʩʪʠʢ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

4 ʂʨʘʩʥʳʡ, ʟʥʘʢ ʧʣʶʩ, ʰʪʨʠʭʦʚʘʷ 

5 ɿʝʣʝʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʣʝʚʦ 

6 ʉʠʥʠʡ, ʧʫʥʢʪʠʨʥʘʷ 

7 ʏʝʨʥʳʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

8 ʊʦʯʢʘ, ʩʧʣʦʰʥʘʷ 

9 ʈʦʟʦʚʳʡ, ʢʚʘʜʨʘʪ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

10 ʉʧʣʦʰʥʘʷ 

11 ɻʦʣʫʙʦʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʥʠʟ, ʩʧʣʦʰʥʘʷ 

12 ʂʨʘʩʥʳʡ, ʪʨʝʫʛʦʣʴʥʠʢ ʚʝʨʰʠʥʦʡ ʚʚʝʨʭ, ʧʫʥʢʪʠʨʥʘʷ 

13 ɿʥʘʢ ʧʣʶʩ, ʰʪʨʠʭʦʚʘʷ 

14 ɻʦʣʫʙʦʡ, ʧʷʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘʷ 

15 ɿʝʣʝʥʳʡ, ʰʝʩʪʠʢʦʥʝʯʥʘʷ ʟʚʝʟʜʘ, ʰʪʨʠʭʦʚʘʷ 

 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
u=[0:0.05:pi]'; v=[0:0.05:pi]; 

x=cos(u)*cos(v); 

y=cos(u)*sin((v)); 

z=sin(u)*ones(size(v)); 

[x,y]=meshgrid(-5:0.2:5); 

c=1; a=20; b=20; 

A=a^2; B=b^2; 

z=c*sqrt((x.^2)/A+(y.^2)/B+1); 
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ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 
[x,y]=meshgrid(-2*pi:0.1*pi:2*pi);  

a=2; b=2; c=1; 

A=a^2; B=b^2; 

z=c*sqrt((x.^2)/A+(y.^2)/B); 

[x,y]=meshgrid(-5:0.2:5); 

z=sqrt(100-x.^2-y.^2); 
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ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
u=[-pi:0.02*pi:pi]'; v=[-pi:0.02*pi:pi]; 

x=(sin(u).^2)*(sin(v.^2)); 

y=0.9*(cos(u).^2)*(sin(v).^2); 

z=0.8*sin(u)*ones(size(v)); 

[x,y]=meshgrid(-5:0.2:5); 

a=20; b=20; c=1; 

A=a^2; B=b^2; 

z=0.5*((x.^2)/A-(y.^2)/B+1); 
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ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 
u=[-2*pi:0.05*pi:2*pi]'; 

v=[-2*pi:0.05*pi:2*pi]; 

X=(u.^2)*cos(v); Y=u*sin(v); 

Z=u*ones(size(v)); 

u=[-2*pi:0.1*pi:2*pi]'; 

v=[-2*pi:0.2*pi:2*pi];  

X=cos(u*v); Y=sin(u*v); 

Z=u*ones(size(v)); 
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ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 
u=[0:0.05*pi:2*pi]'; 

v=[0:0.05*pi:2*pi]; 

X=airy(u)*cos(v); Y=cos(u)*sin(v); 

Z=sin(u)*ones(size(v)); 

u=[0:0.025*pi:2*pi]'; 

v=[0:0.025*pi:2*pi]; 

X=erf(u)*sin(v); Y=erf(u)*cos(v); 

Z=sin(u)*ones(size(v)); 
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ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 
u=[-2*pi:0.05*pi:2*pi]'; 

v=[-2*pi:0.05*pi:2*pi]; 

X=0.3*u*cos(v); Y=0.3*u*sin(v); 

Z=0.6*u*ones(size(v)); 

u=[0:0.05*pi:2*pi]'; 

v=[0:0.05*pi:2*pi]; 

X=cos(u)*cos(v); Y=sin(u)*cos(v); 

Z=u*ones(size(v)); 
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ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 

u=[-2*pi:0.05*pi:2*pi]'; 

v=[-2*pi:0.05*pi:2*pi]; 

R=1; X=R*sin(u)*sin(v); 

Y=R*cos(u)*cos(v); 

Z=R*sin(u)*ones(size(v)); 

u=[0:0.05*pi:2*pi]'; 

v=[0:0.05*pi:2*pi]; 

X=(u.^2)*sin(v); 

Y=gamma(u)*cos(v); 

Z=(u.^3)*ones(size(v)); 
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ɺʘʨʠʘʥʪ 15  

u=[-2*pi:0.05*pi:2*pi]'; 

v=[-2*pi:0.05*pi:2*pi]; 

X=(u.^3)*cos(v); 

Y=u*sin(v); 

Z=(u.^2)*ones(size(v)); 
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ɿʘʜʘʯʘ 2.2 
 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ contour3(é) ʧʦʩʪʨʦʠʪʴ ʣʠʥʝʡʯʘʪʳʡ ʛʨʘʬʠʢ 

ʬʫʥʢʮʠʠ z(x,y).  

1. ʂʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ ʥʘ ʛʨʘʬʠʢʝ ʧʦʜʦʙʨʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʛʣʘʚʥʳʤ 

ʢʨʠʪʝʨʠʝʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʥʘʛʣʷʜʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ).  

ʇʨʦʛʨʘʤʤʫ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ z ʚʳʙʨʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʚʦʠʤ ʚʘʨʠʘʥʪʦʤ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ ʠʩʧʦʣʴʟʫʡʪʝ ʢʦʦʨʜʠʥʘʪʥʫʶ ʩʝʪʢʫ. 

2. ʋʚʝʣʠʯʴʪʝ ʚʳʙʨʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʠʥʠʡ ʚ ʜʝʩʷʪʴ ʨʘʟ ʠ ʧʦʥʘʙʣʶʜʘʡʪʝ 

ʟʘ ʪʝʤ, ʢʘʢ ʠʟʤʝʥʠʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

3. ɼʣʷ ʚʳʚʦʜʘ ʥʘ ʙʫʤʘʞʥʳʡ ʥʦʩʠʪʝʣʴ ʠʩʧʦʣʴʟʫʡʪʝ ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ 

ʛʨʘʬʠʢʘ. 
 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 
 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
u=[0:0.05:pi]'; 

v=[0:0.05:pi]; 

x=cos(u)*cos(v); y=cos(u)*sin((v)); 

z=sin(u)*ones(size(v)); 

[x,y]=meshgrid(-5:0.05:5); 

a=20; b=20; c=1;  

A=a^2; B=b^2; 

z=0.5*((x.^2)/A-(y.^2)/B+1); 
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ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 
[x,y]=meshgrid(-2*pi:0.1*pi:2*pi); 

a=2; b=2; c=1; A=a^2; B=b^2; 

z=c*sqrt((x.^2)/A+(y.^2)/B); 

[x,y]=meshgrid(-5:0.2:5); 

z=sqrt(100-x.^2-y.^2); 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
u=[-pi:0.001*pi:pi]'; 

v=[-pi:0.02*pi:pi]; 

X=(sin(u).^2)*(sin(v.^2)); 

Y=0.9*(cos(u).^2)*(sin(v).^2); 

Z=0.8*sin(u)*ones(size(v)); 

[x,y]=meshgrid(-5:0.2:5); 

a=20; b=20; c=1; 

A=a^2; B=b^2; 

z=0.5*((x.^2)/A-(y.^2)/B+1); 

  
ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 
u=[-2*pi:0.05*pi:2*pi]'; 

v=[-2*pi:0.05*pi:2*pi]; 

X=(u.^2)*cos(v); Y=u*sin(v); 

Z=u*ones(size(v)); 

u=[-2*pi:0.1*pi:2*pi]'; 

v=[-2*pi:0.2*pi:2*pi];  

X=cos(u*v); Y=sin(u*v); 

Z=u*ones(size(v)); 
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ɺʘʨʠʘʥʪ 9 ɺʘʨʠʘʥʪ 10 
u=[0:0.025*pi:2*pi]'; 

v=[0:0.025*pi:2*pi]; 

X=airy(u)*cos(v); Y=cos(u)*sin(v); 

Z=sin(u)*ones(size(v)); 

u=[0:0.025*pi:2*pi]'; 

v=[0:0.025*pi:2*pi]; 

X=erf(u)*sin(v); Y=erf(u)*cos(v); 

Z=sin(u)*ones(size(v)); 

  
ɺʘʨʠʘʥʪ 11 ɺʘʨʠʘʥʪ 12 
u=[-2*pi:0.025*pi:2*pi]'; 

v=[-2*pi:0.025*pi:2*pi]; 

X=0.3*u*cos(v); Y=0.3*u*sin(v); 

Z=0.6*u*ones(size(v)); 

u=[0:0.025*pi:2*pi]'; 

v=[0:0.025*pi:2*pi]; 

X=cos(u)*cos(v); Y=sin(u)*cos(v); 

Z=u*ones(size(v)); 

  
ɺʘʨʠʘʥʪ 13 ɺʘʨʠʘʥʪ 14 
u=[-2*pi:0.05*pi:2*pi]'; 

v=[-2*pi:0.05*pi:2*pi]; 

R=1; X=R*sin(u)*sin(v); 

Y=R*cos(u)*cos(v); 

Z=R*sin(u)*ones(size(v)); 

u=[0:0.025*pi:2*pi]'; 

v=[0:0.025*pi:2*pi]; 

X=(u.^2)*sin(v); 

Y=gamma(u)*cos(v); 

Z=(u.^3)*ones(size(v)); 
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ɺʘʨʠʘʥʪ 15  
u=[-2*pi:0.1*pi:2*pi]'; 

v=[-2*pi:0.1*pi:2*pi];  

X=(u.^3)*cos(v); 

Y=u*sin(v); 

Z=(u.^2)*ones(size(v)); 

 

 

 

 

ɿʘʜʘʯʘ 2.3 
 

ʉ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʦʚ mesh(é) ʠ surfc(é) ʧʦʩʪʨʦʠʪʴ ʢʘʨʢʘʩʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʟʘʜʘʥʥʫʶ  ʬʫʥʢʮʠʝʡ z(x,y), ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ.  

ʉ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ colorbar ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʮʚʝʪʦʤ ʠ 

ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʠ ʥʘ ʢʘʨʢʘʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʨʦʛʨʘʤʤʫ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ z ʚʳʙʨʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʚʦʠʤ ʚʘʨʠʘʥʪʦʤ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʦʨʜʠʥʘʪʥʫʶ ʩʝʪʢʫ. 
 

ɺɸʈʀɸʅʊʓ ʈɽʐɽʅʀʁ 

 

ɺʘʨʠʘʥʪ 1 ɺʘʨʠʘʥʪ 2 
u=[0:0.05:pi]'; 

v=[0:0.05:pi]; 

X=cos(u)*cos(v); 

Y=cos(u)*sin((v)); 

Z=sin(u)*ones(size(v)); 

[x,y]=meshgrid(-5:0.2:5);  

a=20;  b=20; c=1; 

A=a^2; B=b^2; 

z=c*sqrt((x.^2)/A+(y.^2)/B+1); 
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ɺʘʨʠʘʥʪ 3 ɺʘʨʠʘʥʪ 4 
[x,y]=meshgrid(-2*pi:0.1*pi:2*pi); 

a=2; b=2; c=1; 

A=a^2; B=b^2; 

z=c*sqrt((x.^2)/A+(y.^2)/B); 

[x,y]=meshgrid(-5:0.2:5);  

z=sqrt(100-x.^2-y.^2); 

  
ɺʘʨʠʘʥʪ 5 ɺʘʨʠʘʥʪ 6 
u=[-pi:0.02*pi:pi]'; 

v=[-pi:0.02*pi:pi]; 

X=(sin(u).^2)*(sin(v.^2)); 

Y=0.9*(cos(u).^2)*(sin(v).^2); 

Z=0.8*sin(u)*ones(size(v)); 

[x,y]=meshgrid(-5:0.2:5); 

a=20; b=20; c=1; 

A=a^2; B=b^2; 

z=0.5*((x.^2)/A-(y.^2)/B+1); 

  
ɺʘʨʠʘʥʪ 7 ɺʘʨʠʘʥʪ 8 
u=[-2*pi:0.05*pi:2*pi]'; 

v=[-2*pi:0.05*pi:2*pi]; 

X=(u.^2)*cos(v); Y=u*sin(v); 

Z=u*ones(size(v)); 

u=[-2*pi:0.1*pi:2*pi]';  

v=[-2*pi:0.2*pi:2*pi];  

X=cos(u*v); Y=sin(u*v); 

Z=u*ones(size(v)); 

  


