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1  ɿʥʘʢʦʤʩʪʚʦ  ʩ  ʦʩʥʦʚʘʤʠ  ʢʦʤʧɹ ʶʪʝʨʥʦʡ  ʩʠʩʪʝʤʳ  Mathcad 

ɺʚʝʜʝʥʠʝ 

 

 ʎʝʣʴ ʥʘʩʪʦʷʱʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ - ʧʦʣʫʯʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʟʥʘ-

ʢʦʤʩʪʚʦ ʩ ʧʨʦʜʫʢʪʦʤ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ï ʩʠ-

ʩʪʝʤʦʡ  ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ Mathcad  ʠ ʩ ʝʸ ʧʦʤʦʱʴʶ  ʥʘʫʯʠʪʴʩʷ ʙʳʩʪ-

ʨʦ ʠ ʣʝʛʢʦ ʨʝʰʘʪʴ ʥʝʢʦʪʦʨʳʝ  ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʠ ʚʳʩʰʝʡ ʤʘʪʝ-

ʤʘʪʠʢʠ.               

 Mathcad ï ʵʪʦ ʥʘʟʚʘʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ (ʢʦʤʧʴʶʪʝʨʥʦʤ) ʚʠʜʝ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ çʙʫʤʘʞʥʘʷè ʤʘʪʝʤʘʪʠʢʘ ʜʦʧʦʣʥʠʣʘʩʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠ-

ʢʦʡ ʩ ʟʘʧʠʩʴʶ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʥʦʩʠʪʝʣʝ. 

 Mathcad ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʣʫʯʰʠʭ ʚ ʤʠʨʝ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝ-

ʤʘʪʠʢʠ ʜʣʷ ʥʘʫʯʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʫʯʝʙʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʆʥʘ ʠʤʝʝʪ ʤʦʥɦʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʸʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʦʧʝʨʘʮʠʡ ʩʠʤʚʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ.  

 ʉʨʝʜʠ ʜʨʫʛʠʭ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ (Maple, 

Mathematica, MATLAB)  Mathcad ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ï ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʥʘʧʠʩʘʥʠʷ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ ʨʘʙʦʪʘʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʬʦʨʤʫʣ ʚ ʧʨʠʚʳʯʥʦʤ ʚʠʜʝ,  ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʠʤʚʦʣʠʢʠ, ʪʘʢʦʡ 

ʢʘʢ ʟʥʘʢ ʠʥʪʝʛʨʘʣʘ, ʢʦʨʥʷ, ʤʘʪʨʠʮʳ ʠ ʪ.ʜ. ʕʪʦ ʜʝʣʘʝʪ ʜʦʢʫʤʝʥʪ ʥʘ ʵʢʨʘʥʝ ʯʨʝʟ-

ʚʳʯʘʡʥʦ ʧʦʭʦʞʠʤ ʥʘ ʩʪʨʘʥʠʮʳ ʪʝʢʩʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʢʦʥʩʧʝʢʪʦʚ ʠ ʢʥʠʛ. 

 ʊʘʢʦʡ ʧʦʜʭʦʜ ʠʟʙʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʷʟʢrʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚ 

ʢʦʜʘʭ, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʥʘʧʦʤʠʥʘʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʪʝʢʩʪ. 

 ɿʘʧʠʩʘʚ ʚ ʦʙʳʯʥʦʡ ʬʦʨʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʤʦʞʥʦ ʚʳʧʦʣ-

ʥʠʪʴ ʩ ʥʠʤ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʠʤʚʦʣʴʥʳʝ ʠʣʠ ʯʠʩʣʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ: ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ, ʚʳʧʦʣʥʠʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, 

ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ, ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ, ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʠ ʪ.ʧ. ɺʳʯʠʩʣʝ-

ʥʠʷ ʤʦʞʥʦ ʩʥʘʙʜʠʪʴ ʪʝʢʩʪʦʚʳʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʠʣʣʶʩʪʨʘʮʠʷʤʠ ʠ ʧʦʣʫʯʠʪʴ 

ʧʦʣʥʳʡ ʦʪʯʸʪ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. 

ʅʘʟʚʘʥʠʝ ʩʠʩʪʝʤʳ Mathcad ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʩʣʦʚ MATHematicʘ (ʤʘʪʝʤʘ-

ʪʠʢʘ) ʠ CAD  (Computer Aided Design ï ʢʦʤʧʴʶʪʝʨʥʳʡ ʧʦʤʦʱʥʠʢ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ). ɺ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʉɸʇʈ ï ʩʠ-

ʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʝʨʚʳʝ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ ʧʦʷʚʠʣʠʩʴ ʚ 

ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ (Mathcad 1.0), ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ (2014) ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʝʨʩʠʠ ʜʦ  Mathcad 14.   

ʈʘʟʜʝʣʳ ʜʘʥʥʦʛʦ ʧʨʘʢʪʠʢʫʤʘ ʧʦʩʚʷʱʝʥʳ ʨʝʰʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʠʟ 

ʫʯʝʙʥʳʭ ʪʝʤ ʵʣʝʤʝʥʪʘʨʥʦʡ ʠ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 

Mathcad 13 (ʠ ʚʳʰʝ), ʧʨʦʨʘʙʘʪʳʚʘʚʰʠʭʩʷ ʨʘʥʝʝ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʠʟʣʦʞʝʥʠʠ.  

ʇʨʠʚʝʜʝʥʳ  ʬʦʨʤʫʣʠʨʦʚʢʠ  ʠ  ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʜʣʷ ʛʨʫʧʧʳ ʩʪʫʜʝʥ-

ʪʦʚ, ʫʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪ ʚ ʩʨʝʜʝ Mathcad. 



1.1  ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʩʠʩʪʝʤʳ Mathcad 

Mathcad ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʉʨʝʜʠ 

ʥʠʭ: 

- ʦʧʝʨʘʮʠʠ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ, ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ, ʘ ʪʘʢʞʝ ʚʝʣʠ-

ʯʠʥʘʤʠ, ʠʤʝʶʱʠʤʠ ʨʘʟʤʝʨʥʦʩʪʴ; 

- ʦʧʝʨʘʪʦʨʳ ʠ ʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʶʱʠʝ ʜʝʡʩʪʚʠʷ ʩ ʯʠʩʣʘʤʠ, 

ʚʝʢʪʦʨʘʤʠ ʠ ʤʘʪʨʠʮʘʤʠ; 

- ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʬʫʥʢʮʠʡ; 

- ʥʝʤʝʜʣʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʣʶʙʦʛʦ ʩʠʤʚʦʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ; 

- ʩʠʤʚʦʣʴʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʠ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ; 

- ʩʠʤʚʦʣʴʥʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ, ʚʳʯʠʩʣʝʥʠʝ ʧʨʝʜʝ-

ʣʦʚ, ʩʫʤʤʠʨʦʚʘʥʠʝ ʨʷʜʦʚ ʠ ʜʨʫʛʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ; 

- ʨʝʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

 

ɻʨʘʬʠʢʘ: 

- ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʜʚʫʤʝʨʥʘʷ ʠ ʪʨʸʭʤʝʨʥʘʷ ʛʨʘʬʠʢʘ; ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʢʘʨʪʦ-

ʚʳ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ, ʧʦʣʷʨʥʳʝ, ʪʦʯʝʯʥʳʝ, ʣʠʥʠʠ ʫʨʦʚʥʷ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʛʠʩʪʦʛʨʘʤʤʳ, ʚʝʢʪʦʨʥʳʝ ʧʦʣʷ; 

- ʪʨʘʩʩʠʨʦʚʢʘ, ʘʥʠʤʘʮʠʷ; 

- ʙʳʩʪʨʦʝ ʧʦʩʪʨʦʝʥʠʝ ʧʣʦʩʢʠʭ ʠ ʪʨʸʭʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ. 

 

ʊʝʢʩʪʳ: 

           - ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ; 

           - ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʦʚ, ʚʩʪʘʚʢʘ ʬʦʨʤʫʣ; 

          - ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʪʝʢʩʪʘ ʧʝʨʝʜ ʧʝʯʘʪʴʶ. 

           ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  Mathcad ʦʙʲʝʜʠʥʷʝʪ ʚ ʩʝʙʝ ʬʦʨʤʫʣʴʥʳʡ, ʪʝʢʩʪʦʚʳʡ ʠ 

ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨʳ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʜʨʫʛʠʭ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʭ, ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʦʬʠʩʥʳʭ ʩʠʩʪʝʤ. 

 ɺ ʪʝʯʝʥʠʝ ʚʩʝʡ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʣʝʛʢʦʜʦʩʪʫʧʥʘʷ 

ʩʧʨʘʚʦʯʥʘʷ   ʩʠʩʪʝʤʘ, ʩʦʜʝʨʞʘʱʘʷ: 

          - ʩʧʨʘʚʢʫ ʩ ʦʛʣʘʚʣʝʥʠʝʤ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦʠʩʢʘ; 

          - ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʝʰʝʥʠʶ ʫʨʘʚʥʝʥʠʡ; 

  - ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ; 

          - ʩʧʨʘʚʦʯʥʳʝ ʪʘʙʣʠʮʳ; 

          - ʤʥʦʞʝʩʪʚʦ ʙʳʩʪʨʳʭ ʧʦʜʩʢʘʟʦʢ (ʰʧʘʨʛʘʣʦʢ). 

1.2  ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ Mathcad 

 

   ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ Mathcad ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʢʦʤʧʴ-

ʶʪʝʨ ʚ ʩʨʝʜʫ Windows 95 ï XP ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥʦʣʦ-

ʛʠʷ ʵʪʠʭ ʠʟʚʝʩʪʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʪʝʨʤʠʥʦʣʦʛʠʷ ʠ ʩʧʦʩʦʙʳ 

ʨʘʙʦʪʳ (ʢʦʧʠʨʦʚʘʥʠʝ, ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ, ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ, ʚʩʪʘʚʢʘ ʠ ʪ.ʜ.) ʰʠʨʦ-

ʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʦʬʠʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ.  

         ɺʳʟʦʚ ʨʘʙʦʯʝʛʦ ʦʢʥʘ Mathcad, ʚ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʶʪʩʷ  
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ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ   ʥʘʞʘʪʠʝʤ ʢʫʨʩʦʨʘ  

ʤʳʰʠ ʠʣʠ ʢʣʘʚʠʰʝʡ Enter ʥʘ ʧʠʢʪʦʛʨʘʤʤʫ   (ʟʥʘʯʦʢ, ʷʨʣʳʢ) ʧʨʦʛʨʘʤʤʳ  

Mathcad.  ɿʥʘʯʦʢ ʵʪʦʪ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʚ ʣʶʙʦʤ ʫʜʦʙʥʦʤ ʜʣʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʤʝʩʪʝ  -  ʥʘ   ʨʘʙʦʯʝʤ ʩʪʦʣʝ, ʥʘ ʧʘʥʝʣʷʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚ ʧʘʧʢʘʭ ʠ ʪ.ʜ.   

ʇʦʩʣʝ ʚʳʟʦʚʘ ʧʨʦʛʨʘʤʤʳ ʥʘ ʵʢʨʘʥʝ ʦʪʢʨʦʝʪʩʷ ʨʘʙʦʯʠʡ ʜʦʢʫʤʝʥʪ (ʦʢʥʦ) 

Mathcad (ʩʤ. ʨʠʩʫʥʦʢ 2), ʚʦ ʤʥʦʛʦʤ ʥʘʧʦʤʠʥʘʶʱʠʡ ʠʥʪʝʨʬʝʡʩ ʠʟʚʝʩʪʥʳʭ  
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ʧʨʦʛʨʘʤʤ ʠʟ ʧʘʢʝʪʘ Microsoft Office.  ʉʨʘʟʫ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʘ  Mathcad 

ʛʦʪʦʚʘ ʢ ʩʦʟʜʘʥʠʶ ʜʦʢʫʤʝʥʪʘ. 

 



           ʇʝʨʚʘʷ ʩʪʨʦʢʘ ʨʘʙʦʯʝʛʦ ʦʢʥʘ Mathcad - ʩʪʘʥʜʘʨʪʥʘʷ ʩʪʨʦʢʘ  ʩ ʥʘʟʚʘʥʠʝʤ 

ʚʳʟʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʠ ʠʤʝʥʝʤ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʩʠʥʦʥʠʤʳ - ʧʘʧʢʘ, ʬʘʡʣ) 

ʥʘ ʵʢʨʘʥʝ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ [ɹʝʟʳʤʷʥʥʳʡ:2]). ʉʧʨʘʚʘ ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ - ʪʨʠ 

ʢʥʦʧʢʠ ʩ ʜʝʡʩʪʚʠʷʤʠ ʉʚʝʨʥʫʪʴ, ʈʘʟʚʝʨʥʫʪʴ ʦʢʥʦ ʠ  ɿʘʢʨʳʪʴ ʵʪʦ ʦʢʥʦ. 

ɺʪʦʨʘʷ ʩʪʨʦʢʘ ʦʢʥʘ -  ʩʪʨʦʢʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ. ʑʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʧʫʥʢʪʫ ʤʝʥʶ ʦʪʢʨʳʚʘʝʪ ʥʠʩʧʘʜʘʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʥɹʳʝ 

ʤʝʥʶ ʩʦ ʩʧʠʩʢʦʤ ʜʦʩʪʫʧʥʳʭ ʦʧʝʨʘʮʠʡ. 

ɺ ʩʪʨʦʢʝ ʤʝʥʶ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

 -  File (ʌʘʡʣ) ï ʨʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ; 

- Edit  (ʇʨʘʚʢʘ) ï ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ; 

- View (ɺʠʜ) ï ʠʟʤʝʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʠ ʦʪʦʙ-

ʨʘʞʝʥʠʝ/ʩʢʨʳʪʠʝ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʯʝʛʦ ʦʢʥʘ; 

- Insert (ɺʩʪʘʚʢʘ) ï ʚʩʪʘʚʢʘ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʰʘʙʣʦʥʦʚ, ʚʢʣʶʯʘʷ ʛʨʘʬʠʢʫ; 

- Format (ʌʦʨʤʘʪ) ï ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʘʪʘ ʦʙʲʝʢʪʦʚ; 

- Tools (ʀʥʩʪʨʫʤʝʥʪʳ) ï ʠʥʩʪʨʫʤʝʥʪʳ  ʫʧʨʘʚʣʝʥʠʷ ʚʳʯʠʩʣʝʥʠʷʤʠ; 

- Symbolics  (ʉʠʤʚʦʣʳ) ï ʚʳʙʦʨ ʦʧʝʨʘʮʠʡ ʩʠʤʚʦʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ; 

- Window (ʆʢʥʦ) ï ʫʧʨʘʚʣʝʥʠʝ ʦʢʥʘʤʠ ʩʠʩʪʝʤʳ; 

- Help (ʉʧʨʘʚʢʘ) ï ʨʘʙʦʪʘ ʩʦ ʩʧʨʘʚʦʯʥʦʡ ʙʘʟʦʡ ʩʠʩʪʝʤʳ.  

 ʊʨʝʪʴʷ ʩʪʨʦʢʘ ʩʚʝʨʭʫ ʨʘʙʦʯʝʛʦ ʦʢʥʘ ï ʧʘʥʝʣʴ  ʠʥʩʪʨʫʤʝʥʪʦʚ, ʯʝʪʚʸʨʪʘ ̫-   

ʧʘʥʝʣʴ   ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ. ʉ ʨʘʙʦʪʦʡ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʩʪʨʦʢ ʤʳ ʙʫʜʝʤ ʟʥʘʢʦ-

ʤʠʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʣʦʞʝʥʠʠ. 

1.3  ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ  ʧʘʥʝʣʠ  Mathcad 

 

 ʉʨʝʜʠ ʚʩʝʭ ʧʦʟʠʮʠʡ ʛʣʘʚʥʦʛʦ ʤʝʥʶ (ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʨʘʙʦʯʝʛʦ ʦʢʥʘ) ʦʩ-

ʥʦʚʥʦʡ ʜʣʷ  Mathcad  ʷʚʣʷʝʪʩʷ ʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ ʰʘʙʣʦʥʳ ʤʘʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʟʥʘʢʦʚ - ʤʘʪʨʠʮ, ʧʨʦʠʟʚʦʜʥʳʭ, ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ ʠ ʪ.ʜ. ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʜʫʨ. ɺʳʟʳʚʘʝʪʩʷ ʵʪʘ ʧʦʟʠʮʠʷ  ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɺ ʛʣʘʚʥʦʤ ʤʝʥʶ ʢʫʨʩʦʨʦʤ  ʥʘʞʠʤʘʝʤ  ʥʘ ʢʦʤʘʥʜʫ  ɺʠʜ (View), ʚ ʚʳ-

ʧʘʚʰʝʤ ʧʦʜʤʝʥʶ ʫʢʘʟʳʚʘʝʤ  ʙʝʟ  ʱʝʣʯʢʘ ʩʪʨʦʢʫ ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

(Tools ) ʠ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʷʚʠʚʰʝʤʩʷ  ʤʝʥʶ ʱʝʣʢʘʝʤ ʧʦ ʩʪʨʦʢʝ ʄʘʪʝʤʘʪʠʢʘ 

(Math).  

ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʧʘʥʝʣʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʪʘʢʠʤ ʞʝ 

ʥʘʟʚʘʥʠʝʤ (ʩʤ. ʨʠʩʫʥʦʢ 3). ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʘʥʝʣʠ ʱʝʣʯʢʦʤ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʝʡ ʧʦʟʠʮʠʠ ʤʦʞʥʦ ʚʳʟʳʚʘʪʴ ʜʨʫʛʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠ, ʦʜʥʫ ʠʣʠ ʩʨʘ-

ʟʫ ʥʝʩʢʦʣʴʢʦ. ʏʪʦʙʳ ʦʥʠ ʥʝ ʤʝʰʘʣʠ ʨʘʙʦʪʝ ʩ ʨʘʙʦʯʠʤ ʦʢʥʦʤ, ʠʭ ʤʦʞʥʦ ʧʝʨʝ-

ʤʝʩʪʠʪʴ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʤʝʩʪʦ ʵʢʨʘʥʘ, ʫʮʝʧʠʚʰʠʩʴ ʢʫʨʩʦʨʦʤ ʟʘ ʩʠʥʶʶ ʚʝʨʭ-

ʥʶʶ ʯʘʩʪʴ ʧʘʥʝʣʠ ʠ, ʥʘʞʘʚ ʣʝʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʠ (ʥʝ ʦʪʧʫʩʢʘʷ), ʧʝʨʝʪʛ̫ʠʚʘʪʴ 

ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ. 

 ʅʘ ʨʠʩʫʥʢʝ 4  ʧʦʢʘʟʘʥʳ ʚʩʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠ. ʀʭ ʩʧʠʩʦʢ: 

1)  ʂʘʣʴʢʫʣʷʪʦʨ (Calculator) ï ʚʩʪʘʚʢʘ ʰʘʙʣʦʥʦʚ ʦʩʥʦʚʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

 ʦʧʝʨʘʮʠʡ, ʮʠʬʨ, ʟʥʘʢʦʚ; 

2)  ɻʨʘʬʠʢ (Graph) ï ʚʩʪʘʚʢʘ ʰʘʙʣʦʥʦʚ ʛʨʘʬʠʢʦʚ; 

3)  ʄʘʪʨʠʮʘ (Matrix) - ʚʩʪʘʚʢʘ ʰʘʙʣʦʥʦʚ ʤʘʪʨʠʮ ʠ ʤʘʪʨʠʯʥʳʭ ʦʪʥʦʰʝʥʠʡ; 
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4) ɺʳʯʠʩʣʠʪʴ (Evaluation) ï ʦʧʝʨʘʪʦʨʳ ʧʨʠʩʚʦʝʥʠʷ ʟʥʘʯʝʥʠʡ ʠ ʚʳʚʦʜʘ ʟʥʘ-

ʯʝʥʠʡ ʚʳʯʠʩʣʝʥʠʡ; 

5) ʃʦʛʠʯʝʩʢʘʷ (Boolean) ï ʚʩʪʘʚʢʘ ʣʦʛʠʯʝʩʢʠʭ (ʙʫʣʝʚʳʭ) ʦʧʝʨʘʪʦʨʦʚ; 

6) ʀʩʯʠʩʣʝʥʠʝ (Calculus) - ʚʩʪʘʚʢʘ ʰʘʙʣʦʥʦʚ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ, ʠʥʪʝʛʨʠ-

ʨʦʚʘʥʠʷ, ʩʫʤʤʠʨʦʚʘʥʠʷ; 

7) ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (Programming) ï ʦʧʝʨʘʪʦʨʳ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

8) ɻʨʝʯʝʩʢʘʷ (Greek) ï ʛʨʝʯʝʩʢʠʝ ʙʫʢʚʳ; 

9) ʉʠʤʚʦʣʴʥʘʷ (Simbolics) ï ʚʩʪʘʚʢʘ ʦʧʝʨʘʪʦʨʦʚ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ.  

 

 ʇʘʥʝʣʴ  ʉʠʤʚʦʣʴʥʘʷ (Symbolics )  (ʩʤ. ʨʠʩʫʥʦʢ  4) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʣʝ-

ʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

­            -     ʩʠʤʚʦʣʴʥʳʡ ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ (ʩʠʤʚʦʣʴʥʦʝ ʚʳʯʠʩʣʝʥʠʝ); 

­          -     ʩʠʤʚʦʣʴʥʘʷ  ʦʮʝʥʢʘ; 

float  (ʧʣʘʚʘʶʱʠʡ)   -   ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʬʦʨʤʘʪ ʯʠʩʝʣ ʩ ʧʣʘʚʘʶʱʝʡ 

ʟʘʧ̫ʪʦʡ; 

coeffs (ʢʦʵʬʬʠʮʠʝʥʪʳ)        -      ʚʳʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʥʦʛʦʯʣʝʥʘ; 

complex  (ʢʦʤʧʣʝʢʩʥʦʝ)      -      ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʚʠʜʝ; 

assume         -      ʧʨʠʩʚʘʠʚʘʥʠʝ ʧʝʨʝʤʝʥʥʳʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʛʦ ʟʥʘʯʝʥʠʷ; 

solve (ʨʝʰʠʪʴ )  -   ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ; 

simplify  (ʫʧʨʦʩʪʠʪʴ)    ʫʧʨʦʩʪʠʪʴ ʚʳʜʝʣʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ (ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʦ-

ʜʦʙʥʳʭ ʯʣʝʥʦʚ, ʧʨʠʚʝʜʝʥʠʝ ʢ ʦʙʱʝʤʫ ʟʥʘʤʝʥʘʪʝʣʶ,  ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ  ʪʦʞʜʝʩʪʚ ʠ ʪ.ʜ.); 

 



 
 

ʈʠʩʫʥʦʢ  4 

 

substitute (ʧʦʜʩʪʘʥʦʚʢʘ) - ʟʘʤʝʥʠʪʴ ʫʢʘʟʘʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ 

                                    ʩʦʜʝʨʞʠʤʳʤ ʙʫʬʝʨʘ ʦʙʤʝʥʘ; 

factor (ʨʘʟʣʦʞʠʪʴ)       -     ʨʘʟʣʦʞʠʪʴ ʚʳʨʘʞʝʥʠʝ ʥʘ ʤʥʦʞʠʪʝʣʠ; 

expand (ʨʘʟʚʝʨʥʫʪʴ) -     ʨʘʩʢʨʳʪʴ ʚʳʨʘʞʝʥʠʝ (ʥʘʧʨʠʤʝʨ, ʧʝʨʝʤʥʦʞʠʪʴ  

ʩʢʦʙʢʠ); 

collect (ʩʦʙʨʘʪʴ)     -          cʦʙʨʘʪʴ ʩʣʘʛʘʝʤʳʝ, ʧʦʜʦʙʥʳʝ ʚʳʜʝʣʝʥʥʦʤʫ ʚʳʨʘʞʝ-

ʥʠʶ; 

series (ʨ̫ ʜ)     -     ʥʘʡʪʠ ʥʝʩʢʦʣʴʢʦ ʯʣʝʥʦʚ ʨʘʟʣʦʞʝʥʠʷ ʚʳʨʘʞʝʥʠʷ ʚ ʨʷʜ 

ʊʝʡʣʦʨʘ  ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ; 

parfrac -           ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʧʨʦʩʪʝʡʰʠʝ ʜʨʦʙʠ; 

fourier   -           ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ; 

invfourier  -           ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʌʫʨʴʝ; 

laplace         -         ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʘʧʣʘʩʘ; 

invlaplace -           ʦʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʘʧʣʘʩʘ; 

ztrans -           z-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ; 

invztrans   -         ʦʙʨʘʪʥʦʝ z-ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ; 

ʤʦʜʠʬʠʢʘʪʦʨʳ    -    ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʘʥʝʣʴ ʩ ʦʧʝʨʘʮʠʷʤʠ: 

real          -            ʚʝʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ; 



RealRange      -       ʦʟʥʘʯʘʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʝʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

                     ʠʥʪʝʨʚʘʣʫ [a; b]; 

trig                -      ʟʘʜʘʸʪ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 

­ʊʄ               -     ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ; 

­-1ʄ              -      ʧʦʣʫʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ; 

­ʄ              -      ʚʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ ʤʘʪʨʠʮʳ. 

 ʆʪʤʝʪʠʤ, ʯʪʦ ʚ Mathcad ʦʙʳʯʥʳʡ ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ  =  ʠʤʝʝʪ ʪʨʠ ʨʘʟʣʠʯ-

ʥʳʭ ʚʠʜʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʙʳʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʢʩʪʘʭ ʟʥʘʢ ʨʘ-

ʚʝʥʩʪʚʘ ʥʝʩʸʪ ʨʘʟʥʫʶ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ. ʅʘʧʨʠʤʝʨ,  ʭ = ʫ  ʣʠʙʦ ʦʟʥʘʯʘʝʪ 

ʧʨʠʩʚʦʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ  ʭ ʟʥʘʯʝʥʠʷ ʫ, ʣʠʙʦ ʦʟʥʘʯʘʝʪ ʣʦʛʠʯʝʩʢʦʝ ʨʘʚʝʥʩʪʚʦ 

ʚʳʨʘʞʝʥʠʷ ʭ ʚʳʨʘʞʝʥʠʶ  ʫ. 

 ʊʘʢʘʷ ʜʚʦʡʩʪʚʝʥʥʦʩʪʴ ʥʝʜʦʧʫʩʪʠʤʘ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʘʭ. ʇʦ-

ʵʪʦʤʫ ʚ Mathcad ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʥʘʢʠ: 

 =     (ʦʙʳʯʥʳʡ ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ, ʚʚʦʜʠʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ)  -  ʟʥʘʢ ʚʳʚʦʜʘ 

             ʨʝʟʫʣʴʪʘʪʦʚ  ʚʳʯʠʩʣʝʥʠʡ ( ʠʩʧʦʣʥʷʝʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʢʦʤʘʥʜʘ 

                  ɺʳʯʠʩʣʠʪʴ); 

 Ə    (ʞʠʨʥʳʡ ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ, ʚʚʦʜʠʪʩʷ  ʥʘʞʘʪʠʝʤ ʢʣʘʚʠ h Ctrl   ʠ  =   

                  ʦʜʥʦʚʨʝʤʝʥʥʦ) -  ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ ʢʘʢ ʦʪʥʦʰʝʥʠʷ  ʤʝʞʜʫ  

                  ʚʳʨʘʞʝʥʠʷʤʠ   ʭ  ʠ  ʫ;  

 : =   ʟʥʘʢ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩʧʨʘʚʘ  

                 ʥʘʣʝʚʦ (ʥʘʧʨʠʤʝʨ, ʭ : = 4 ʧʨʠʩʚʘʠʚʘʝʪ ʧʝʨʝʤʝʥʥʦʡ ʭ ʟʥʘʯʝʥʠʝ 4),  

              ʚʚʦʜʠʪʩʷ ʩʠʤʚʦʣʦʤ : (ʜʚʦʝʪʦʯʠʝ). 
ʇ ʨ ʠ ʤ ʝ ʯ ʘ ʥ ʠ ʝ .  ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʚʚʝʩʪʠ ʟʥʘʢ ʦʙʳʯʥʦʛʦ ʨʘʚʝʥʩʪʚʘ (ʥʘʧʨʠʤʝʨ,     

ʭ = 5) ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ, ʚʧʝʨʚʳʝ ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʚ ʜʦʢʫʤʝʥʪʝ, ʦʥ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʤʝ-

ʥʸʥ ʩʠʤʚʦʣʦʤ ʧʨʠʩʚʘʠʚʘʥʠʷ. 

 

1.4  ɺʠʜʳ ʢʫʨʩʦʨʦʚ ʚ Mathcad     

 

    ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ. ʉʣʝʜʫʝʪ ʟʘ ʜʚʠʞʝʥʠʝʤ ʤʳʰʠ. 

 +         (ʢʨʘʩʥʳʡ ʢʨʝʩʪʠʢ  ʥʘ ʤʦʥʠʪʦʨʝ). ʗʚʣʷʝʪʩʷ ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʩʪʨʘʥʠʮʝ 

ʧʦʟʠʮʠʠ ʚʚʦʜʘ ʬʦʨʤʫʣʳ ʠʣʠ ʪʝʢʩʪʘ. 

 Ž  (ʩʠʥʠʡ ʫʛʦʣʦʢ). ʋʢʘʟʘʪʝʣʴ ʚʳʜʝʣʝʥʠʷ ʯʘʩʪʠ ʠʣʠ ʚʩʝʡ ʬʦʨʤʫʣʳ ʚ 

ʘʢʪʠʚʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʢʪʠʚʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦʷʚʣʷ-

ʝʪʩʷ ʚ ʨʘʤʢʝ ʥʘ ʩʪʨʘʥʠʮʝ ʜʦʢʫʤʝʥʪʘ ʩ ʥʘʯʘʣʦʤ ʚʚʦʜʘ ʬʦʨʤʫʣʳ.  

  |        (ʢʨʘʩʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʯʝʨʪʘ). ʋʢʘʟʘʪʝʣʴ ʚʚʦʜʘ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʩʪʨʘʥʠʮʝ.  ʇʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʣʘʚʠʰʫ  ě  (ʢʘʚʳʯʢʠ).   

 Ǐ       ƴ        ʤʝʩʪʦʟʘʧʦʣʥʠʪʝʣʠ. ʅʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʬʦʨʤʫʣ, ʢʦ-

ʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʦʣʥʝʥʳ. 

   N   ʫʢʘʟʘʪʝʣʴ  ʤʝʩʪʘ ʥʘ ʛʨʘʥʠʮʝ ʬʦʨʤʫʣʳ ʜʣʷ ʝʸ ʧʝʨʝʪʘʩʢʠʚʘʥʠʷ. 

 

  1.5  ɺʚʦʜ ʬʦʨʤʫʣ  

ɺʚʝʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʤʦʞʥʦ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʨʘʙʦʯʝʡ  

ʦʙʣʘʩʪʠ Mathcad. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʩʪʠʪʴ ʢʫʨʩʦʨ ʚʚʦʜʘ (ʢʨʘʩʥʳʡ 

ʢʨʝʩʪʠʢ) ʚ ʧʫʩʪʦʝ ʤʝʩʪʦ ʩʪʨʘʥʠʮʳ, ʱʸʣʢʥʫʚ ʧʦ ʥʝʤʫ ʤʳʰʴʶ, ʠ ʥʘʯʘʪʴ ʚʚʦʜ ʩ 



ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʟʚʘʥʥʳʭ ʧʘʥʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʠ 

ʵʪʦʤ  ʥʘ ʩʪʨʘʥʠʮʝ ʩʦʟʜʘʸʪʩʷ  ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʟʥʘʸʪʩʷ 

ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʧʨʦʛʨʘʤʤʦʡ Mathcad ʜʣʷ  ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ. 

 ʇʨʠ ʚʚʦʜʝ ʵʣʝʤʝʥʪʦʚ ʬʦʨʤʫʣ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʚʳʜʝʣʝʥʠʝ 

ʩʠʥʠʤ ʫʛʦʣʢʦʤ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʣʠʥʠʷʤʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʥʘʙʦʨʘ ʬʦʨʤʫʣʳ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʵʪʠʤʠ ʣʠʥʠʷʤʠ. 

 ʋʧʨʘʚʣʝʥʠʝ ʩʠʥʠʤ ʫʛʦʣʢʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʢʣʘʚʠʰʝʡ ʇʨʦʙʝʣ 

(Spase) ʠ ʢʣʘʚʠʰʘʤʠ ʩʦ ʩʪʨʝʣʢʘʤʠ. ʅʝʙʦʣʴʰʘʷ  ʧʨʘʢʪʠʯʝʩʢʘʷ ʪʨʝʥʠʨʦʚʢʘ ʧʦʟ-

ʚʦʣʠʪ ʫʚʝʨʝʥʥʦ ʠʟʤʝʥʷʪʴ ʧʦʣʦʞʝʥʠʝ ʩʠʥʝʛʦ ʫʛʦʣʢʘ. 

 

1.6  ɺʚʦʜ ʪʝʢʩʪʘ   

 

ʊʝʢʩʪ ʚ ʜʦʢʫʤʝʥʪʝ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʣʷ ʧʦʷʩʥʝʥʠʡ ʢ ʬʦʨʤʫʣʘʤ, 

ʢʦʤʤʝʥʪʘʨʠʝʚ ʠ  ʚ ʜʨʫʛʠʭ ʮʝʣʷʭ. ɼʣʷ ʦʪʢʨʳʪʠʷ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʥʘʞʠʤʘ-

ʝʪʩʷ ʢʣʘʚʠʰʘ  ě  (ʢʘʚʳʯʢʠ)  ʠ  ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʳʯʥʳʡ ʥʘʙʦʨ ʪʝʢʩʪʘ.     

 ʅʝʞʝʣʘʪʝʣʴʥʦ ʥʘʙʠʨʘʪʴ ʪʝʢʩʪ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʦ-

ʮʝʩʩʦʨ  Mathcad ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴ ʪʝʢʩʪ ʢʘʢ ʬʦʨʤʫʣʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ 

ʢ ʥʝʚʝʨʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʝʥʠʡ. 

ʌʦʨʤʫʣʳ ʚ ʪʝʢʩʪʦʚʫʶ ʦʙʣʘʩʪʴ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ  

Word, ʚʳʟʳʚʘʝʤʦʡ ʢʦʤʘʥʜʘʤʠ ɼʦʙʘʚʠʪʴ/ʆʙʲʝʢʪ/Microsoft Word  

(Insert/Object/Microsoft Word) ʠʣʠ  ʚʩʪʘʚʢʦʡ  ʚ ʪʝʢʩʪʦʚʫʶ  ʦʙʣʘʩʪʴ  ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʦʡ  ʦʙʣʘʩʪʠ  ʢʦʤʘʥʜʘʤʠ   ɼʦʙʘʚʠʪʴ/ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ  ʦʙʣʘʩʪʴ  

(Insert/Math Region). 

 ʇʨʠ ʟʘʙʳʚʯʠʚʦʩʪʠ ʦʪʢʨʳʪʠʷ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʠ ʩʦʟʜʘʥʠʠ ʪʝʢʩʪʘ ʚ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʣʦʞʝʥʠʝ ʣʝʛʢʦ ʠʩʧʨʘʚʠʪʴ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ  ʇʨʦ-

ʙʝʣ (Spase),  ʠ ʪʦʛʜʘ Mathcad ʧʝʨʝʥʝʩʸʪ ʪʝʢʩʪ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʪʝʢʩʪʦʚʫʶ. 

 

1.7 ʇʨʦʩʪʝʡʰʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ 

 

          ɺʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ  
6

18
14

3

18
14 ++ ʠ . 

  

ʋʢʘʟʘʥʠʷ ʢ ʜʝʡʩʪʚʠʶ ɺʠʜ ʥʘ ʵʢʨʘʥʝ 

 

ʑʝʣʢʥʠʪʝ ʤʳʰʴʶ ʧʦ ʣʶʙʦʤʫ ʤʝʩʪʫ ʚ ʨʘʙʦʯʝʤ ʜʦ-

ʢʫʤʝʥʪʝ - ʚ ʧʦʣʝ ʧʦʷʚʠʪʩʷ ʢʨʝʩʪʠʢ, ʦʙʦʟʥʘʯʘʶʱʠʡ 

ʧʦʟʠʮʠʶ, ʩ ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʝʪʩʷ ʚʚʦʜ ʜʘʥʥʳʭ. 

                + 

 

ɺʚʝʜʠʪʝ ʩ ʢʣʘʚʠʘʪʫʨʳ ʩʠʤʚʦʣʳ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ:  14 + 18/3 

14
18

3  

 

ɺʚʝʜʠʪʝ ʩ ʢʣʘʚʠʘʪʫʨʳ ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ  = 

ʉʧʨʘʚʘ ʦʪ ʚʳʨʘʞʝʥʠʷ ʚʳʚʦʜʠʪʩʷ ʨʝʟʫʣʴʪʘʪ. 

14
18

3
20=

 



 

ʑʝʣʢʥʠʪʝ ʤʳʰʴʶ ʩʧʨʘʚʘ ʚʥʠʟʫ ʚʦʟʣʝ ʮʠʬʨʳ 3 

(ʮʠʬʨʘ ʚʳʜʝʣʠʪʩʷ ʫʛʦʣʢʦʤ) ʠ ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ 

BackSpase. ʊʝʧʝʨʴ ʟʥʘʤʝʥʘʪʝʣʴ ʧʫʩʪ, ʦʥ ʦʙʦʟʥʘ-

ʯʝʥ ʯʝʨʥʦʡ ʤʝʪʢʦʡ. 

14
18
=

 

 

ɺʚʝʜʠʪʝ ʩ ʢʣʘʚʠʘʪʫʨʳ ʮʠʬʨʫ ʥʦʚʫʶ ʮʠʬʨʫ 6 ʚ 

ʟʥʘʤʝʥʘʪʝʣʴ ʠ ʱʝʣʢʥʠʪʝ ʤʳʰʴʶ ʚʥʝ ʚʳʜʝʣʷʶʱʝʡ 

ʨʘʤʢʠ. ʇʦʷʚʠʪʩʷ ʥʦʚʳʡ ʨʝʟʫʣʪɹʘʪ. 

14
18

6
17=

 

 

ʊʝʧʝʨʴ ʫʜʘʣʠʤ ʩʦʜʝʨʞʠʤʦʝ ʨʘʤʢʠ. ʑʝʣʢʥʝʤ ʤʳ-

ʰʴʶ ʧʦ ʣʶʙʦʤʫ ʤʝʩʪʫ ʚʥʫʪʨʠ ʨʘʤʢʠ ʠ ʙʫʜʝʤ 

ʥʘʞʠʤʘʪʴ ʢʣʘʚʠʰʫ ʇʨʦʙʝʣ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ 

ʩʦʜʝʨʞʠʤʦʝ ʥʝ ʙʫʜʝʪ ʚʳʜʝʣʝʥʦ ʫʛʣʦʚʳʤ ʩʠʥʠʤ 

ʢʫʨʩʦʨʦʤ. ʅʘʞʤʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʣʘʚʠʰʠ 

Backspase ʠ Delete. ɺʳʨʘʞʝʥʠʝ ʠʩʯʝʟʥʝʪ ʩ ʵʢʨʘʥʘ. 

 

  
ʇ ʨ ʠ ʤ ʝ ʯ ʘ ʥ ʠ ʷ.   

1.  ʋʜʘʣʷʪʴ ʢʦʤʧʦʥʝʥʪʳ ʬʦʨʤʫʣ ʤʦʞʥʦ ʠ ʩ ʧʦʤʦʱʴʶ ʚʳʜʝʣʝʥʠʷ ʚ ʯʸʨʥʳʡ ʮʚʝʪ ʥʫʞʥʦʡ ʯʘ-

ʩʪʠ ʬʦʨʤʫʣʳ  ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʢʫʨʩʦʨʘ ʤʳʰʠ ʧʨʠ ʥʘʞʘʪʦʡ ʣʝʚʦʡ ʢʥʦʧʢʝ. 

2.  ʇʦʩʣʝ ʱʝʣʯʢʘ ʤʳʰʴʶ ʚʥʝ ʨʘʤʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʤʢʘ ʠʩʯʝʟʘʝʪ, ʠ  ʦʙʣʘʩʪʴ ʧʝ-

ʨʝʩʪʘʸʪ ʙʳʪʴ ʘʢʪʠʚʥʦʡ. ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʵʪʦʡ ʬʦʨʤʫʣʳ ʪʨʝʙʫʝʪʩʷ ʱʝʣʯʦʢ ʧʦ 

ʵʪʦʡ ʬʦʨʤʫʣʝ ʜʣʷ ʚʦʟʚʨʘʪʘ ʝʸ ʚ ʘʢʪʠʚʥʦʝ ʩʦʩʪʦʥ̫ʠʝ. 

  

1.8  ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʠ ʝʸ ʟʥʘʯʝʥʠʝ. 

 ɺʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʚʳʨʘʞʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʧʝʨʝʤʝʥʥʳʝ 

 

ɺʳʯʠʩʣʠʤ ʟʥʘʯʝʥʠʝ  aĿt 2
 
ù 2  ʧʨʠ  t = 5,  a = 9,8. 

 

ʋʢʘʟʘʥʠʷ ʢ ʜʝʡʩʪʚʠʶ ɺʠʜ ʥʘ ʵʢʨʘʥʝ 

ʑʝʣʢʥʠʪʝ ʤʳʰʴʶ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʤʝʩʪʫ ʚ ʨʘʙʦʯʝʤ 

ʜʦʢʫʤʝʥʪʝ ʠ ʚʚʝʜʠʪʝ ʩ ʢʣʘʚʠʘʪʫʨʳ ʩʠʤʚʦʣʳ  ʘ : 9.8 

(ʧʨʠ ʚʚʦʜʝ ʩʠʤʚʦʣʘ : ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʥʘʢ 

ʧʨʠʩʚʘʠʚʘʥʠʷ  := ). 

 

a 9.8 

ʑʝʣʢʥʠʪʝ ʤʳʰʴʶ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʤʝʩʪʫ ʠ ʚʚʝʜʠʪʝ 

t:=5  
t 5 

ʑʝʣʢʥʠʪʝ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʤʝʩʪʫ ʠ ʚʚʝʜʠʪʝ  

ʘ * t ^2 ʇʨʦʙʝʣ / 2 ʇʨʦʙʝʣ = 
a

t
2

2

. 122.5=

 
 

ɺʥʠʤʘʥʠʝ!  Mathcad ʯʠʪʘʝʪ ʠ ʚʳʧʦʣʥʷʝʪ ʚʚʝʜʝʥʥʳʝ 

ʚʳʨʘʞʝʥʠʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʠ ʩʚʝʨʭʫ ʚʥʠʟ. ʇʦʵʪʦʤʫ ʩʣʝ-

ʜʠʪʝ, ʯʪʦʙʳ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʧʦʣʘʛʘ-

ʣʦʩʴ ʧʨʘʚʝʝ ʠʣʠ ʥʠʞʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʥʝʛʦ ʟʥʘʯʝ-

ʥʠʡ ʧʝʨʝʤʝʥʥʳʭ. 

 



1.9  ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ. 

ʇʦʩʪʨʦʝʥʠʝ ʪʘʙʣʠʮʳ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʡ 

 

 ɿʘʜʘʜʠʤ ʬʫʥʢʮʠʶ ()
1

1
2+

+
=

x

x
xf ,  ʚʳʯʠʩʣʠʤ ʝʸ ʟʥʘʯʝʥʠʝ ʧʨʠ ʭ = 1,2  ʠ  ʧʦ-

ʩʪʨʦʠʤ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ ʜʣʷ ʭ [ ]5;0Í   ʩ ʰʘʛʦʤ 1. 

 

   

                ʋʢʘʟʘʥʠʷ ʢ ʜʝʡʩʪʚʠʶ                                              ɺʠʜ ʥʘ ʵʢʨʘʥʝ 

 

ʑʝʣʢʥʠʪʝ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʤʝʩʪʫ ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ 

ʠ ʚʚʝʜʠʪʝ ʢʣʘʚʠʰʘʤʠ f (ʭ) := ʭ + 1 ʇʨʦʙʝʣ / ʭ ^ 2 

ʇʨʦʙʝʣ + 1 

f x( )
x 1

x
2

1  

 

ʑʝʣʢʥʠʪʝ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʤʝʩʪʫ ʠ ʚʚʝʜʠʪʝ  

f (1.2) =  

ʇʦʷʚʠʪʩʷ ʚʳʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

f 1.2( ) 0.902=  

 

ɿʘʜʘʜʠʤ ʪʝʧʝʨʴ ʜʠʩʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ  

ʭ [ ]50;Í   ʩ ʰʘʛʦʤ 1. ʑʝʣʢʥʝʤ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʤʝ-

ʩʪʫ ʠ ʚʚʝʜʝʤ ʭ := 0, 1; 5  (ʧʨʠ ʚʚʦʜʝ ; ʚ ʜʦʢʫʤʝʥ-

ʪʝ ʧʦʷʚʠʪʩʷ ʜʚʦʝʪʦʯʠʝ). 

x 0 1, 5.. 

ʑʝʣʢʥʝʤ ʠ ʚʚʝʜʝʤ f (ʭ) = ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜ ʠʤʝ-

ʥʝʤ ʬʫʥʢʮʠʠ ʧʦʷʚʠʪʩʷ ʪʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ ʬʫʥʢ-

ʮʠʠ. 

f x( )

1

1

0.6

0.4

0.294

0.231

=

 

1.10  ʇʦʩʪʨʦʝʥʠʝ ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ 

 

 ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ()
2tetf -= . 

 ʊ ʘ ʙ ʣ ʠ ʮ ʘ  3 

ʋʢʘʟʘʥʠʷ ʢ ʜʝʡʩʪʚʠʶ ɺʠʜ ʥʘ ʵʢʨʘʥʝ 

 

ʑʝʣʢʥʝʤ ʧʦ ʩʚʦʙʦʜʥʦʤʫ ʤʝʩʪʫ ʠ ʚʚʝʜʝʤ  

f (t) := exp(-t ^ 2 ʇʨʦʙʝʣ) 
f t( ) exp t

2

 

 

ʉ ʧʘʥʝʣʠ ʄʘʪʝʤʘʪʠʢʘ  ʚʳʟʳʚʘʝʤ ʇʘʥʝʣʴ ʛʨʘ-

ʬʠʢʦʚ (Graph) ʠ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ X-Y ʛʨʘʬʠʢ 

(X-Y graph). ʂʫʨʩʦʨ ʩʪʦʠʪ ʚʦʟʣʝ ʯʸʨʥʦʡ ʤʝʪʢʠ ʫ 

ʦʩʠ ʘʙʩʮʠʩʩ. ɺʚʝʜʠʪʝ ʠʤʷ ʘʨʛʫʤʝʥʪʘ t, ʟʘʪʝʤ, 

ʱʝʣʢʥʫʚ ʧʦ ʯʸʨʥʦʡ ʤʝʪʢʝ ʚʦʟʣʝ ʦʩʠ ʦʨʜʠʥʘʪ, 

 



ʚʚʝʜʝʤ f(t). 

ʑʝʣʢʥʝʤ ʤʳʰʴʶ ʚʥʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʠ.       

ʇʦʣʫʯʝʥʥʳʡ ʛʨʘʬʠʢ ʚʳʰʝʣ ʟʘ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ 

ʠ ʧʦʣʫʯʠʣʩʷ ʧʣʦʭʦ ʯʠʪʘʝʤʳʤ. ʀʟʤʝʥʠʤ ʤʘʩ-

ʰʪʘʙ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ ʠ ʜʣʷ ʵʪʦʛʦ ʧʦʤʝʥʷʝʤ 

ʧʨʦʤʝʞʫʪʦʢ ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʥʘ [-2.2]. ɼʣʷ 

ʵʪʦʛʦ ʱʝʣʢʥʝʤ ʧʦ ʧʦʣʶ ʛʨʘʬʠʢʘ, ʟʘʪʝʤ ʧʦ ʣʝʚʦ-

ʤʫ ʯʠʩʣʫ ʦʩʠ ʘʙʩʮʠʩʩ, ʫʜʘʣʠʤ ʝʛʦ ʢʣʘʚʠʰʝʡ 

BackSpase ʠ ʚʚʝʜʝʤ ʯʠʩʣʦ -2. ɸʥʘʣʦʛʠʯʥʦ ʠʟ-

ʤʝʥʠʤ ʧʨʘʚʫʶ ʛʨʘʥʠʮʫ ʦʩʠ ʥʘ ʯʠʩʣʦ 2.  

 

ʑʝʣʢʥʝʤ ʤʳʰʴʶ ʚʥʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʠ.  

 

ʇʦʩʪʨʦʠʤ ʥʘ ʛʨʘʬʠʢʝ ʦʩʠ ʢʦʦʨʜʠʥʘʪ. ʑʝʣʢʥʝʤ 

ʧʦ ʛʨʘʬʠʢʫ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʟʘʪʝʤ ʩʪʨʦʯ-

ʢʫ ʌʦʨʤʘʪ ʠ ʚ ʨʘʟʜʝʣʝ ʉʪʠʣʴ ʦʩʝʡ (Axis Style) 

ʦʪʤʝʪʠʤ ʧʫʥʢʪ ʇʝʨʝʩʝʢʘʶʱʠʝʩʷ (Crossed).  

ʅʘʞʤyʤ ʆʂ. 

 

ɻʨʘʬʠʢ ʩʪʘʣ ʫʜʦʙʥʳʤ ʜʣʷ ʯʪʝʥʠʷ. 
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f t( )

t
 

  ɺ ʜʦʧʦʣʥʝʥʠʝ ʩʢʘʞʝʤ, ʯʪʦ ʧʦʣʫʯʠʪʴ ʥʫʞʥʳʡ ʨʝʟʫʣʴʪʘʪ ʚ Mathcad ʤʦʞ-

ʥʦ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ ʠʩʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ: ʩ ʧʦʤʦʱʴʶ  ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʯʝ-

ʨʝʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠ ʠ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʘʪʫʨʳ. ʇʦʩʣʝʜʥʠʡ ʷʚʣʷʝʪʩʷ ʩʘ-

ʤʳʤ ʙʳʩʪʨʳʤ, ʥʦ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʫʞʥʦ ʟʥʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʯʝ-

ʪʘʥʠʷ ʢʣʘʚʠʰ. 

 ʉ ʜʨʫʛʠʤʠ ʧʨʠʤʝʨʘʤʠ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʙʫʜʝʤ ʟʥʘʢʦʤʠʪʴ-

ʩʷ ʚ ʥʘʩʪʦʷʱʝʤ ʧʦʩʦʙʠʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʣʦʞʝʥʠʠ. 

2  ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ    

 

 ʂ ʚʳʧʦʣʥʝʥʠʶ ʧʨʝʜʣʘʛʘʶʪʩʷ ʯʝʪʳʨʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘʭ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ 

ʥʘʙʦʨ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ  ʧʦ ʢʘʞʜʦʡ ʨʘʙʦʪʝ ʠ 

ʫʢʘʟʘʥʠʷ ʜʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. 

  ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚ ʢʣʘʩʩʝ ʦʯʝʨʝʜʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ 

ʩʦʭʨʘʥʷʝʪ ʝʸ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ  ʥʘ ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ  

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪ ʜʦʦʬʦʨʤʣʝʥʠʝ  ʠ ʩʜʘʸʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʨʘʩʧʝʯʘʪʘʥ-

ʥʳʡ ʧʠʩʴʤʝʥʥʳʡ ʦʪʯʸʪ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. ʉʜʘʯʘ ʦʪʯʸʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʜʦʧʫʩʢʘ ʩʪʫʜʝʥʪʘ ʢ ʠʪʦʛʦʚʦʤʫ ʵʢʟʘʤʝʥʫ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 
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2.17 16842 x1
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x1

8

x1

4

x1

2

x1

1

x1

1

+
+

+
+

+
+

+
+

+
+
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 ̄

ʚʘʨʠʘʥʪʘ 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

2.18 
222
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cbc2ba

bc2b2acab3a

-+-

-++-
 

2.19 
16a16a8a4a

16a
234

4

+-+-
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ɿʘʜʘʥʠʝ 3.  ʈʘʩʢʨʳʪʴ ʩʢʦʙʢʠ  ʠ  ʧʨʠʚʝʩʪʠ ʧʦʜʦʙʥʳʝ ʯʣʝʥʳ. 

 

    ɺʘʨʠʘʥʪʳ  ʟʘʜʘʥʠʡ 

 ̄

ʚʘʨʠʘʥʪʘ 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

3.1 ( )( )1123 +-+- bbbb  

3.2 ( )( )( )( )babababababa 222 2222 +-+--+-  

3.3 a
2

4 a. x. x
2

a 2 x.( ). a
2

5 a. x. 2 x
2. a x( ).  

3.4 ( )( )( )( )yxyxyyxxyxyxyyxx -++--+-++ 2532532 32233223  

3.5 )32)(265()2)(623( 32233223 zyzyzzyyzyzyzzyy ++-----+-  

3.6 ( ) ( )22
143372 xaxa ---  

3.7 3 5 x. 2 y.( )
2. 2 3 x. 5 y.( )

2.
 

3.8 )1627)(32()92()53( 22 abbababa -+-++-  

3.9 ( ) ( ) ( )( )xyyxyxyx 1743225374
22
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æ
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å
+- xzzxxzzx

2

1
10
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1
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 ̄

ʚʘʨʠʘʥʪʘ 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

3.12 ( )( )( ) ( )( )bababababa 52532323
2

----++-  

3.13 5x)5x)(3Ŭ(3Ŭ7x)(4Ŭ2x)6x)(3Ŭ2(5Ŭ 2 +--+-++  
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3.15 ( )( )22 12Ŭ13ŬŬ ++-  
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2.21 
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2.23 
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2.24 
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x
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2.25 
1xxx

1xxx
23
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3.16 ( ) ( ) ( )11Ŭ31Ŭ31Ŭ
23

+-+-+-  

3.17 ( )( )168422 234 ++++- bbbbb  

3.18 ( )( )( )42242222 bbŬŬbŬbŬbŬbŬ +-+-++  

3.19 ( )( )22 b2ab4Ŭb2Ŭ ++-  

3.20 ( )( )22 4b6ab9Ŭ2b3Ŭ ++-  

3.21 ( )( )22 9152535 yxyxyx +-+  

3.22 ( )( )( )( ) ( )( )k4nk4nn2knk5nknk5n
22

-+-+-+-+  

3.23 ( )( )( ) 222 4123 xxxxx -+---  

3.24 ( ) ( )44
1Ŭ1Ŭ -++  

3.25 ( )( )( )( )23bŬbŬ2bŬ3bŬ +++-+++  

 

 ɿʘʜʘʥʠʝ  4.   ʈʘʟʣʦʞʠʪʴ ʥʘ ʤʥʦʞʠʪʝʣʠ ʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ. 

 

ɺʘʨʠʘʥʪʳ  ʟʘʜʘʥʠʡ      

 ̄

ʚʘʨʠʘʥʪʘ 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

4.1 9955 2345 -+-+- xxxxx  

4.2 1234567 -++-+-- xxxxxxx  

4.3 27x
3. 27x

2. 18x. 4 

4.4 32 234 -++- xxxx  

4.5 613272 234 +--+ xxxx  

4.6 51392 234 -+-- xxxx  

4.7 x
4

2 x
3. 3 x

2. 4 x. 4 

4.8 3612112 234 ++-- xxxx  

4.9 152162 234 +--+ xxxx  

4.10 24 927414 xxx -+-  

4.11 432 12149 xxx --+  

4.12 3248Ŭ32Ŭ16Ŭ6ŬŬ 2345 -+-+-  

4.13 1632Ŭ24Ŭ16Ŭ9Ŭ2ŬŬ 23456 ++++++  

4.14 3223 yzyxyzzxx -+++  

4.15 432234 9686 yxyyxyxx --++  

4.16 21bc14ac27ab18Ŭ2 -+-  

4.17 yxxyx 551010 2 +++  

 

 ̄

ʚʘʨʠʘʥʪʘ 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

4.18 242x20ay24xy35ax --+  

4.19 3222 10153248 yyzxyxz --+  

4.20 2322 32ac10cc5b16ab +--  

4.21 2322 3514156 mnknkmmnk --+  

4.22 ax8cx10c35ac28 2 +-+-  



4.23 cxbccbx 9401524 2 ++--  

4.24 ayabaxbyxy 222 -++--  

4.25 222 cxbycybxayax -++--  

 

ɿʘʜʘʥʠʝ  5. ɼʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʨʘʟʣʦʞʠʪʴ ʥʘ ʩʫʤʤʫ ʧʨʦʩʪʝʡʰʠʭ ʜʨʦʙʝʡ. 

 

ɺʘʨʠʘʥʪʳ  ʟʘʜʘʥʠʡ 

 ̄

ʚʘʨʠʘʥʪʘ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʟʘʜʘʥʠʷ 

 ̄

ʚʘʨʠʘʥʪʘ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʟʘʜʘʥʠʷ 
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ɿʘʜʘʥʠʝ  6.   ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʷ. 

 

ɺʘʨʠʘʥʪʳ  ʟʘʜʘʥʠʡ 

 ̄

ʚʘʨʠʘʥʪʘ 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 



6.01 0001,0lg5lg3

=- xxx  

6.02 ( )3133 1001,052
22 --- Ö=Ö xxx  
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xx
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6.04 ( )( ) 524:28 =-+ xxx  
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24222 aaxax =--+  
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6.07 4 3 0ax x ax a- + - = 
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6.10 12269 +=+ xxx  

6.11 ( )( )( )( ) 21221 22 =+++++ xxxx  

6.12 ( ) ( )2x1x2
22x1 -=+  

6.13 8227229227 33 =Ö--Ö+Ö -- xxxx  

6.14 04x4xx 3 23 =+-Ö  

6.15 ( ) ( ) 242
5

1x2
5

1x2 =--+  

6.16 ( ) ( ) 7lg44lg5,08lg 22 =++-+ xxx  

6.17 
tt

6t3t
156t5t
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2
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=++  

6.18 ( ) ( ) 02322
224 =+-++ uuuu  

6.19 ( ) ( )( ) ( )2222 126222 -=-+-+ xxxxxx  

6.20 ( ) ( )9x4xx9x6x 222 +-=+-  

6.21 031368 234 =+--+ xxxx  

6.22 0120106194 234 =-+-- xxxx  

6.23 ( ) ( ) 81326
222 =--- xxx  

6.24 ( ) ( ) 5512
222 =+-+ xxx  

6.25 ( )( )( )( )197412 =+++- xxxx  

 

 

2  ʃʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ    

 

 ʂ ʚʳʧʦʣʥʝʥʠʶ ʧʨʝʜʣʘʛʘʶʪʩʷ ʯʝʪʳʨʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʘʭ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ 

ʥʘʙʦʨ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ ʜʣʷ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʦʚ  ʧʦ ʢʘʞʜʦʡ ʨʘʙʦʪʝ ʠ 

ʫʢʘʟʘʥʠʷ ʜʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. 

  ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚ ʢʣʘʩʩʝ ʦʯʝʨʝʜʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪ 

ʩʦʭʨʘʥʷʝʪ ʝʸ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ  ʥʘ ʬʣʵʰ-ʥʘʢʦʧʠʪʝʣʝ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ  



ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪ ʜʦʦʬʦʨʤʣʝʥʠʝ  ʠ ʩʜʘʸʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʨʘʩʧʝʯʘʪʘʥ-

ʥʳʡ ʧʠʩʴʤʝʥʥʳʡ ʦʪʯʸʪ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ. ʉʜʘʯʘ ʦʪʯʸʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʜʦʧʫʩʢʘ ʩʪʫʜʝʥʪʘ ʢ ʠʪʦʛʦʚʦʤʫ ʵʢʟʘʤʝʥʫ ʧʦ ʤʘʪʝʤʘʪʠʢʝ. 

 
 

ʅɸʆ ɸʣʤʘʪʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʩʚʷʟʠ 

 

ʂʘʬʝʜʨʘ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ 

 

 

 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ  ʨʘʙʦʪʘ  ˉ  1 

 

ʊʝʤʘ:  ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ 

ɺʘʨʠʘʥʪ  ˉ   24 

 

 

 

 

 

                                                    ɺʳʧʦʣʥʠʣʘ: ʩʪʫʜʝʥʪʢʘ ʛʨʫʧʧʳ    ɹʕ-08-14  ʊʘʢʝʰʝʚʘ ɸ.ɼ.    

 

                                                    ʇʨʠʥʷʣ: ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ  ɼ.ɼ. ɹʝʩʬʘʤʠʣʴʥʳʡ 

 

 

 

 

 

 

 

 

 

ɸʣʤʘʪʳ,  2014 

 

 

ʈʠʩʫʥʦʢ 1 - ʆʙʨʘʟʝʮ ʦʬʦʨʤʣʝʥʠʷ ʪʠʪʫʣʴʥʦʛʦ ʣʠʩʪʘ ʧʠʩʴʤʝʥʥʦʛʦ ʦʪʯʸʪʘ 

(ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʜʦʢʫʤʝʥʪʝ Word) 

 

 

 ɿʘʜʘʥʠʝ 1.   ɺʳʯʠʩʣʠʪʴ  
12 1 2

1 3,5:1 :2 3,4:2 0,35
5 4 5 8

å õ
æ ö
ç ÷
+ + -     (ʥʘʙʦʨ ʚ 

Word). 

ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ. 

 

(ɿʘʜʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ  ʚ Mathcad. ɿʘʪʝʤ ʦʥʦ ʚʩʪʘʚʣʷʝʪʩʷ  ʚ Word). 

 



      
  

         ʆʪʚʝʪ:   3    (ʚ Word). 

 

 ɿʘʜʘʥʠʝ 2.   ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ       

                                ö
÷

õ
æ
ç

å

ö
÷

õ
æ
ç

å
ö
÷

õ
æ
ç

å
+++Ö

++

-+

++
-

-
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aabb2b
a2b2:2a2ab42b4

2bab2a2

a2b2a

ba2

ba

. 

 

         ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʷ. 

 

  
a2b

1b

-

+
       ʆʪʚʝʪ:   

a2b

1b

-

+
. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʆʙʨʘʟʝʮ ʦʬʦʨʤʣʝʥʠʷ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʚ ʧʠʩʴʤʝʥʥʦʤ ʦʪʯʸʪʝ 

(ʚʳʧʦʣʥʷʝʪʩʷ ʚ Word ʩ ʚʩʪʘʚʢʦʡ ʚʳʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʠʡ ʚ Mathcad) 

 

1.1  ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ  ˉ 1 

 

ʊʝʤʘ:   ʟʘʜʘʯʠ ʵʣʝʤʝʥʪʘʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ. 

 

ʉʦʜʝʨʞʘʥʠʝ: 

1)  ʟʥʘʢʦʤʩʪʚʦ ʩ ʨʘʙʦʪʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ Mathcad; 

5) ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ; 

6) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ; 



7) ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ. 
 

ɿʘʜʘʥʠʝ 1.  ɺʳʯʠʩʣʠʪʴ. 

       

ɺʘʨʠʘʥʪʳ  ʟʘʜʘʥʠʡ 
 

 ̄

ʚʘʨʠʘʥʪʘ 
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 ɿʘʜʘʥʠʝ  4.   ʈʘʟʣʦʞʠʪʴ ʥʘ ʤʥʦʞʠʪʝʣʠ ʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ. 
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ɺʘʨʠʘʥʪʳ  ʟʘʜʘʥʠʡ 

 ̄

ʚʘʨʠʘʥʪʘ 
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 



6.01 0001,0lg5lg3

=- xxx  

6.02 ( )3133 1001,052
22 --- Ö=Ö xxx  

6.03 0
1

17
1

3
2

=ö
÷

õ
æ
ç

å
+-ö

÷

õ
æ
ç

å
+

xx
x  

6.04 ( )( ) 524:28 =-+ xxx  

6.05 ( ) ( ) 555
24222 aaxax =--+  

6.06 2455
22 11 =- -+ xx

 

6.07 4 3 0ax x ax a- + - = 

6.08 ( ) ( ) 8433
10

105 =+
-xx

 

6.09 6
5

10

3

6

1

2
=

+

+
+

+

+
+

+

+

x

x

x

x

x

x
 

6.10 12269 +=+ xxx  

6.11 ( )( )( )( ) 21221 22 =+++++ xxxx  

6.12 ( ) ( )2x1x2
22x1 -=+  

6.13 8227229227 33 =Ö--Ö+Ö -- xxxx  

6.14 04x4xx 3 23 =+-Ö  

6.15 ( ) ( ) 242
5

1x2
5

1x2 =--+  

6.16 ( ) ( ) 7lg44lg5,08lg 22 =++-+ xxx  

6.17 
tt

6t3t
156t5t

2

2
2

+

++
=++  

6.18 ( ) ( ) 02322
224 =+-++ uuuu  

6.19 ( ) ( )( ) ( )2222 126222 -=-+-+ xxxxxx  

6.20 ( ) ( )9x4xx9x6x 222 +-=+-  

6.21 031368 234 =+--+ xxxx  

6.22 0120106194 234 =-+-- xxxx  

6.23 ( ) ( ) 81326
222 =--- xxx  

6.24 ( ) ( ) 5512
222 =+-+ xxx  

6.25 ( )( )( )( )197412 =+++- xxxx  

 

 



 



 



 



  

 

2.2  ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ  2 

 

 ʊʝʤʘ:  ʟʘʜʘʯʠ ʚʝʢʪʦʨʥʦʡ ʠ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. 

 

          ʉʦʜʝʨʞʘʥʠʝ:      

1)  ʦʧʝʨʘʮʠʠ ʩ ʚʝʢʪʦʨʘʤʠ; 

2)  ʦʧʝʨʘʮʠʠ ʩ ʤʘʪʨʠʮʘʤʠ; 

3)  ʨʝʰʝʥʠʝ  ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

 

 ɿʘʜʘʥʠʝ 1.   ɼʘʥʳ ʚʝʢʪʦʨʳ  cba
CCC

,,   ʠ  ʯʠʩʣʘ k, m, n.  ʅʘʡʪʠ: 

1) na
C

; 

2) na
C

-mb
C
+kc
C
; 

3) ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ a
C

 ʠ b
C
; 

4) ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ a
C

 ʠ b
C
; 

5) ʜʣʠʥʫ ʚʝʢʪʦʨʘ a
C

 ʠ ʚʝʢʪʦʨʘ,  ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ;  

6) ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ a
C

,b
C
,c
C
; 

7) ʷʚʣʷʶʪʩʷ ʣʠ ʟʘʜʘʥʥʳʝ ʪʨʠ ʚʝʢʪʦʨʘ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳʤʠ ʠʣʠ ʥʝʪ?    

    ʄʦʛʫʪ ʣʠ ʦʥʠ ʦʙʨʘʟʦʚʘʪʴ ʙʘʟʠʩ ʧʨʦʩʪʨʘʥʩʪʚʘ?  

     

 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

 ̄
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

a
C

 b
C
 c

C
 n m k 

1.1 (2,-3,1) (1,4,0) (5,2,-3) 3 2 -4 

1.2 (3,4,1) (1,-2,7) (3,-6,21) 5 2 1 

1.3 (2,-4,-2) (7,0,3) (3,5,-7) -2 1 3 

1.4 (-7,0,2) (2,-6,4) (1,-3,2) -7 2 4 

1.5 (-4,2,-1) (3,5,-2) (0,1,5) 1 -2 4 

1.6 (3,-2,1) (0,2,-3) (-3,2,-1) -5 1 4 

1.7 (4,-1,3) (2,3,-5) (7,2,4) 2 1 0 

1.8 (4,2,-3) (2,0,3) (-12,-6,-3) -1 2 -1 

1.9 (-1,0,5) (-3,2,2) (-2,-4,1) 2 2 1 

1.10 (6,-4,6) (9,-6,9) (1,0,8) 3 0 1 

1.11 (5,-3,1) (2,-4,-2) (3,5,-7) -1 3 1 

1.12 (-4,3,-7) (4,6,-1) (6,9,-3) 3 3 2 

1.13 (-4,-6,2) (7,0,5) (2,3,-2) 2 -3 2 

1.14 (-5,2,2) (2,3,-1) (-1,5,-3) 3 -7 1 

1.15 (-4,2,-3) (0,-3,5) (-1,6,-4) 3 1 -2 

1.16 (7,-3,2) (12,4,7) (0,1,13) -1 4 -8 

1.17 (-4,5,3) (10,-1,5) (4,-1,3) 7 0 -3 

1.18 (6,2,-1) (-3,-6,8) (15,3,0) -11 3 -5 

1.19 (-5,3,2) (0,1,8) (-9,6,-9) 1 4 -3 



1.20 (2,-4,-1) (-4,-8,-11) (-5,10,-1) 5 2 0 

 

 ̄

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

a
C

 b
C
 c

C
 n m k 

1.21 (5,3,-4) (12,0,5) (4,0,-5) -7 -1 -7 

1.22 (3,-4,1) (-6,1,0) (9,0,9) 0 3 -2 

1.23 (0,-2,5) (-3,5,4) (9,5,-4) 7 1 3 

1.24 (-3,5,0) (0,1,-7) (1,-8,2) 5 0 4 

1.25 (2,0,-2) (15,4,6) (13,0,13) -4 -5 8 

 

 ɿʘʜʘʥʠʝ 2.  ɼʘʥʳ ʤʘʪʨʠʮʳ ɸ, ɺ, ʉ. 

 

1) ʅʘʡʜʠʪʝ ʦʧʨʝʜʝʣʠʪʝʣʠ ʤʘʪʨʠʮ ɸ ʠ ʉ; 

2) ʦʧʨʝʜʝʣʠʪʝ ʤʘʪʨʠʮʫ ɺ
ʊ
; 

3) ʥʘʡʜʠʪʝ ʤʘʪʨʠʮʳ, ʦʙʨʘʪʥʳʝ ʢ ʤʘʪʨʠʮʘʤ ɸ ʠ ʉ, ʝʩʣʠ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ; 

4) ʥʘʡʜʠʪʝ ʨʘʥʛʠ ʤʘʪʨʠʮ ɸ ʠ ʉ  ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ rank(A); 

5) ʥʘʡʜʠʪʝ ʟʥʘʯʝʥʠʝ ʦʧʝʨʘʮʠʠ ɸ
2
. 

 

  ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ      
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ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 
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 ̄ ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 



 

 ɿʘʜʘʥʠʝ 3.  ɿʘʜʘʥʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ  Dʍ = F. 

 

1) ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʧʦ ʬʦʨʤʫʣʘʤ ʂʨʘʤʝʨʘ; 

2) ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ ʧʦ ʬʦʨʤʫʣʝ 
1X D F-= ; 

3) ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ (ʚʩʪʨʦʝʥʥʦʡ ʚ 

Mathcad  ʬʫʥʢʮʠʠ)  lsolve(D,F).   

                                                                           

   ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

 ̄ ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 
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 ̄

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 
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 ̄
ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 
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  2.3  ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ˉ  3 

 

ʊʝʤʘ: ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

 

ʉʦʜʝʨʞʘʥʠʝ: 

1) ʚr ʯʠʩʣʝʥʠʝ ʧʨʝʜʝʣʦʚ; 

2) ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʥʢʮʠʡ; 

3) ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ. 

 

ɿʘʜʘʥʠʝ 1.   ɼʘʥʘ ʬʫʥʢʮʠʷ  f(x)  ʠ ʪʦʯʢʘ  ʭ = ʘ. 

1) ɺʳʯʠʩʣʠʪʝ ʜʚʫʩʪʦʨʦʥʥʠʡ ʧʨʝʜʝʣ ʬʫʥʢʮʠʠ ʚ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʝ; 

2) ʚr ʯʠʩʣʠʪʝ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʧʨʝʜʝʣ ʬʫʥʢʮʠʠ ʩʣʝʚʘ ʚ ʪʦʡ ʞʝ ʪʦʯʢʝ; 

3) ʚr ʯʠʩʣʠʪʝ ʦʜʥʦʩʪʦʨʦʥʥʠʡ ʧʨʝʜʝʣ ʬʫʥʢʮʠʠ ʩʧʨʘʚʘ ʚ ʪʦʡ ʞʝ ʪʦʯʢʝ; 

4) ʩʜʝʣʘʡʪʝ ʚʳʚʦʜ ʦ ʨʘʟʨʳʚʥʦʩʪʠ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ ʭ = ʘ  ʠ  ʪʠʧʝ ʨʘʟʨʳ-

ʚʘ. 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

 ̄ )(xf  ʭ  ̄ )(xf  ʭ 

1.1 3x

arctgxx -
 0 1.16 

)1(

)3)(1( 2

-

+-

x

xx
 1 

1.2 
tgxx

xx

-

-sin
 0 1.17 

x

tgx

2cos

ln
 

4

p
 

1.3 
x

xcosln
 0 1.18 

1

321

-

-+

x

x
 4 

1.4 
x

x

sinln

2sinln
 0 1.19 

)1(

)3)(1( 3

-

+-

x

xx
 1 

1.5 
x

x

sinln

ln
 0 1.20 

8

26
3

3

+

+-

x

x
 -2 

1.6 x2ex -  ¤+  1.21 
x

x

ln

22 -
 1 

1.7 ù
ú

ø
é
ê

è
-

- xx

x

ln

1

1
 1 1.22 

)1(

)5)(1( 4

-

+-

x

xx
 1 

1.8 
x

x

x lnln

1
-  1 1.23 22 4

3sin7sin
pee

xx
x -

-
 p2  

1.9 
)xln(

x
cos -1

2

1

p
 

1 1.24 
)1(

)3)(1( 23

+

++

x

xx
 -1 

1.10 (ctg x -1) ù x 0 1.25 
x2tg

xcosx3cos
2

-
 p 

1.11 )1(

1

-xex  ¤    

1.12 ( ) p-x
tgx

2  
2

p
    



 ̄ )(xf  ʭ  ̄ )(xf  ʭ 

1.13 ö
÷

õ
æ
ç

å
+

2

1
1

x
 ¤    

1.14 
xtg

x
ö
÷

õ
æ
ç

å1
 0    

1.15 ( )x
x xe

1

+  0    

 

ɿʘʜʘʥʠʝ 2.  ɺʳʯʠʩʣʠʪʴ ʜʣʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ )(xy ʧʨʦʠʟʚʦʜʥʳʝ )(' xy  , 

)(' 0xy  , )(" xy  , )(" 0xy .  

 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

 ̄ )(xy  0x   ̄ )(xy  0x  

2.1 2x3x2 +-  3 2.16 xsin2  
2

p
 

2.2 42 xx1 --  1 2.17 ( )( )x12e1x2 +-  1 

2.3 ( )610x+  2 2.18 )2ln( x+  0 

2.4 44 36 +- xx  1 2.19 xcosxe  0 

2.5 (x
2
+1)

3 
1 2.20 x2sinxe  0 

2.6 
x-1

1
 -2 2.21 

4

3

-

-

x

x
 2 

2.7 x2cos  
2

p
 2.22 x2sin  p 

2.8 arctg x 2p  2.23 5)1x2( +  1 

2.9 xlnx3  
3

1
 2.24 )1ln( x+  2 

2.10 
x1

x1

+

-
 2 2.25 

x2ex
2

1
 0 

2.11 xx ee -+24  0    

2.12 xx ee -+  1    

2.13 xx esinecos +  0    

2.14 ( ) 2xe1x ++  -1    

2.15 xcose x-  1    

 

ɿʘʜʘʥʠʝ 3.  ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ  y = f(x)  ʚ ʜʝʢʘʨʪʦʚʦʡ ʧʨʷʤʦ-

ʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ.   

 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

 ̄ f(x)  ̄ f(x) 

3.1 xx -+2        3.16 3 2 )22)(1( -++ xxx  

 



 ̄ f(x)  ̄ f(x) 

3.2 xx -+12  3.17 22 )34( +- xx  

3.3 11 22 --+ xx  3.18 3 2 )3( +xx  

3.4 3712 22 +---- xxxx  3.19 3 2 )4()2( -+ xx  

3.5 ( ) ( )3 23 2
11 --+ xx  3.20 3 23 2 )2()1( +-+ xx  

3.6 11 33 --+ xx  3.21 3 23 2 )3()2( --+ xx  

3.7 24 2 -+x  3.22 3 23 2 )2()1( --- xx  

3.8 xx --+ 121  3.23 3 2 )2()4( +- xx  

3.9 )1( 2 xxx -+  3.24 22 )32( -- xx  

3.10 ö
÷

õ
æ
ç

å
-++ 2142 xxxx  3.25 3 2 )66)(3( +++ xxx  

3.11 xx -+1    

3.12 113 3 -+ x    

3.13 11 -+x    

3.14 3 21 x+    

3.15 841 xx --    

 

ɿʘʜʘʥʠʝ 4.  ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ  ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ y(x). 

  

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

 ̄ )(tx  )(ty  

4.1 t
3 
+ 3t + 1 t

3
-3t+1 

4.2 t
3
-3t t

3 
- t 

4.3 
31

3

t

t

+
 

2

2

1

3

t

t

+
 

4.4 te 
t 

te
 - t 

4.5 2cos t ï cos 2t 2sin t ï sin 2t 

4.6 
t

1
 

1+t

t
 

4.7 
1

2

-t

et

 
1-t

tet

 

4.8 
21

2

t

t

-
 

2

2

1 t

t

-
 

4.9 31

3

t

t

+
 

3

2

1

3

t

t

+
 

 

 



 ̄ )(tx  )(ty  

4.10 
4t

8t
2 +

-
 

)4t(t

3
2 +

 

4.11 21

2
t-  3t2  

4.12 3t
2 

3t - t
3 

4.13 cos
3
t sin

3
t 

4.14 cos t + t sin t sin t ï t cos t 

4.15 2 cos t ï cos 2t 2sin t ï sin 2t 

4.16 2t  3t  

4.17 1t 2-  1t 3+  

4.18 
3

2

1 t

t

+
 

31 t

t

+
 

4.19 
3

2

1 t

t

+
 

3t1

t

+
-  

4.20 tsint-  tcos1-  

4.21 
3

2

1 t

t

+
 

31 t

t

+
-  

4.22 tcostcos2 +  tcostsintcos +  

4.23 
4

t
cos4 3  

4

t
sin4 3  

4.24 
3

2

1 t

t

+
 

3

3

1 t

t

+
 

4.25 2t  
31

2
t  

 

ɿʘʜʘʥʠʝ 5.  ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ  r(ű)  ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨ-

ʜʠʥʘʪ. 

 

 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ      

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

 ̄ )(r j   ̄ )(r j  

5.1 sin 3j 5.15 j-2  
5.2 tg ű 5.16 12 +j  

5.3 2

3

j
 5.17 2

sin

2
+
j

 

5.4 1 + 2cos ű 5.18 j3sin2  

5.5 1 + sin ű 5.19 3cos2 +j  

5.6 
j

p
 5.20 j5sin  

5.7 
p

j

p
arctg

2
 5.21 j2cos2  



 ̄ )(r j   ̄ )(r j  

5.8 j62sin  5.22 j4sin  

5.9 2 
ű
 5.23 

)3/cos(

2

j
 

5.10 jctg2-  5.24 1
sin

2
+
j

 

5.11 

 

j3cos
 

5.25 ( )jcos12 -  

5.12 sin
3

3

j
   

5.13 cos 2ű   

5.14 jcos    

 

ɿʘʜʘʥʠʝ 6. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y = f(x) ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦ-

ʦʨʜʠʥʘʪ. ʇʦʩʪʨʦʠʪʴ ʥʘ ʪʦʤ ʞʝ ʛʨʘʬʠʢʝ ʢʘʩʘʪʝʣʴʥʫʶ ʠ ʥʦʨʤʘʣʴ ʚ ʫʢʘʟʘʥʥʦʡ 

ʪʦʯʢʝ.      

 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ    

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

 ̄ )(xf  0x   ̄ )(xf  0x  

6.1 
x

1
 -1 6.14 ln cos x 1 

6.2 xe
x 

0 6.15 x
3
+1 2 

6.3 x  4 6.16 xsh  1 

6.4 xx ln3  1 6.17 xln  2 

6.5 sin 
2
x 0 6.18 ( )x3ln -  -1 

6.6 
1-x

x
 2 6.19 

x

1
1+  -1 

6.7 tg x 0 6.20 shx 2 

6.8 arcsin x 0 6.21 
4x

8x

2

2

-

+
 -3 

6.9 
x

1
 1 6.22 

2

3 32

x

x -
 1 

6.10 
2

xx ee -+
 0 6.23 

1x4

9x10

2

2

-

-
 10 

6.11 tg
2
x 0 6.24 3 2)6( +xx  5 

6.12 cos
2
x 0 6.25 xch  İ 

6.13 
2

2 1

x
x +  1    



ɿʘʜʘʥʠʝ 7.  ʀʟʦʙʨʘʟʠʪʝ ʛʨʘʬʠʢ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʥʘʡʜʠʪʝ  ʧʨʦʠʟʚʦʜ-

ʥʫʶ, ʥʘʡʜʠʪʝ ʥʫʣʠ ʧʨʦʠʟʚʦʜʥʦʡ (ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʦʯʢʠ), ʥʘʡʜʠʪʝ  ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʝʢ ʵʢʩʪʨʝʤʫʤʦʚ. 

 

 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ       

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʘʜʘʥʠʷ 

 ̄ )(xf   ̄ )(xf  

7.1 3 23 83 +- xx  7.16 3 2 1)8()2(2 --- xx  

7.2 222 +- xx  7.17 2

4
4

x
x--  

7.3 
254

31

x

x

+

+
 7.18 16

162 -+
x

x  

7.4 52 24 +- xx  7.19 1
52

)3(2
2

2

-
+-

+

xx

x
 

7.5 xx 2+  7.20 5.02 --xx  

7.6 155 345 ++- xxx  7.21 3 2 )7()1(21 --+ xx  

7.7 263 23 -+- xxx  7.22 34 +- xx  

7.8 2100 x-  7.23 3
1

10
2
-

+x
 

7.9 
2

2

1

1

xx

xx

-+

+-
 7.24 3 2 )5()2(22 xx --+-  

7.10 
1

1

+

-

x

x
 7.25 59

108
2

2

2 -+
x

x  

7.11 
xx -

+
1

41
   

7.12 x
x 

  

7.13 ( )3 22 2xx -    

7.14 
x

x
arctg

+

-

1

1
   

7.15 
xx -19

34
   

 

  ɿʘʜʘʥʠʝ 8.   ʇʦʩʪʨʦʡʪʝ ʪʨʸʭʤʝʨʥʳʡ ʛʨʘʬʠʢ ʧʦʚʝʨʭʥʦʩʪʠ. 

 ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʡ 

ɺʘʨʠʘʥʪʳ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʘʜʘʥʠʡ 

 ̄ ʌʫʥʢʮʠʷ  ̄ ʌʫʥʢʮʠʷ 

8.1 
231.0 yxz +=  8.16 5xz=  

8.2 
10

cos
10

cos
yx

z
pp

Ö=  8.17 ( ) ()

( ) uvuz

vvvuy

vvux

=

=

=

,

cos,

),(

 



 ̄ ʌʫʥʢʮʠʷ  ̄ ʌʫʥʢʮʠʷ 

8.3 

()

( ) ()

( ) uvuz

vvuy

vvux

=

=

=

,

sin,

cos),(

 8.18 ( )yxz +=sin  

8.4 
10

sin
10

cos
yx

z
pp

Ö=  8.19 ( ) ()

( ) uvuz

vuvuy

vvux

=

=

=

,

cos,

),(

 

8.5 

()

( ) ()

( ) )cos(,

sin)sin(,

cos)sin(),(

vvuz

uvvuy

uvvux

=

=

=

 8.20 yxez +=  

8.6 22 yxz +=  8.21 ( ) ()

( ) uvuz

uvvuy

vvux

=

=

=

,

cos,

),(

 

8.7 
22 yxz -=  8.22 ( )

22

5
yx

ez
-

=  

 

8.8 

()

( ) ()

( ) vvuz

vvuy

vvux

=

=

=

,

sin,

cos),(

 8.23 ( ) ()

( ) uvuz

uvvuy

vvux

=

=

=

,

sin,

),(

 

8.9 

()

( ) ()

( ) uvuz

vuvuy

vuvux

=

=

=

,

sin,

cos),(

 8.24 3 yxz +=  

8.10 

()

( ) ()

( ) uvuz

vvuy

vvux

=

=

=

,

cos,

cos),(

 8.25 ( ) ()

( ) uvuz

uuvuy

vvux

=

=

=

,

sin,

),(

 

8.11 yxz 2=    

8.12 2xz=    

8.13 

()

( ) ()

( ) uvuz

vvvuy

vvux

=

=

=

,

cos,

cos),(

   

8.14 3xz=    

 8.15 

()

( ) ()

( ) uvuz

vvvuy

vuvux

=

=

=

,

cos,

cos),(

   



 
 



 
 

 

 



 

 


