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ɺʚʝʜʝʥʠʝ 

MathCAD ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʚ ʧʨʠʥʷʪʳʭ ʚ ʤʘʪʝʤʘʪʠʢʝ 

ʦʙʦʟʥʘʯʝʥʠʷʭ. ʀʩʧʦʣʴʟʫʷ MathCAD, ʤʦʞʥʦ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʚ 

ʩʠʤʚʦʣʴʥʦʤ ʠ ʯʠʩʣʝʥʥʦʤ ʚʠʜʝ: 

¶ ʧʨʦʩʪʝʡʰʠʝ ʨʘʩʯʝʪʳ ʧʦ ʬʦʨʤʫʣʘʤ, ʠʩʧʦʣʴʟʫʷ MathCAD, ʢʘʢ ʠʥʞʝʥʝʨʥʳʡ 

ʢʘʣʴʢʫʣʷʪʦʨ; 

¶ ʨʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʩʠʩʪʝʤ; 

¶ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ; 

¶ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

¶ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ; 

¶ ʟʘʜʘʯʠ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʠʥʪʝʨʧʦʣʷʮʠʷ ʠ 

ʘʧʧʨʦʢʩʠʤʘʮʠʷ, ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ); 

¶ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʠ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ; 

¶ ʬʠʥʘʥʩʦʚʳʝ ʨʘʩʯʝʪʳ; 

¶ ʨʝʰʝʥʠʝ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʩʠʩʪʝʤ; 

¶ ʨʝʰʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ MathCAD ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʢʦʚ. 

ʇʘʢʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ MathCAD ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ 

ʩ ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ Excel, Matlab, Axum ʠ ʜʨ. 

MathCAD ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 

1. ɺʚʦʜ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ MathCAD ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʝ ʦʢʥʦ ʧʨʠʣʦʞʝʥʠʷ. ʂʫʨʩʦʨ 

ʚ ʚʠʜʝ ʢʨʘʩʥʦʛʦ ʧʝʨʝʢʨʝʩʪʠʷ ʫʢʘʟʳʚʘʝʪ ʤʝʩʪʦ, ʢʫʜʘ ʙʫʜʝʪ ʚʚʦʜʠʪʴʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʠʣʠ ʪʝʢʩʪ. ʂʫʨʩʦʨ ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰ 

Ŷ, ŷ, Ÿ, Ź ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. ɺ ʚʳʙʨʘʥʥʦʤ ʤʝʩʪʝ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ ʜʦʢʫʤʝʥʪʘ 

ʤʦʞʥʦ ʚʚʝʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʠ ʥʘʞʘʪʴ ʟʥʘʢ =, ʧʦʩʣʝ ʵʪʦ ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ (ʩʤ. ʨʠʩ. 1.1). ʅʘʧʨʠʤʝʨ, 

 
ʈʠʩ. 1.1. ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚ MathCAD 12 

ʇʨʠ ʚʚʦʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʝʨʘʪʦʨʳ +  

ʩʣʦʞʝʥʠʷ, - ʚʳʯʠʪʘʥʠʷ, *  ʫʤʥʦʞʝʥʠʷ, / ʜʝʣʝʥʠʷ,  ̂ ʚʦʟʚʝʜʝʥʠʷ ʚ ʩʪʝʧʝʥʴ, \ 

ʠʟʚʣʝʯʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ, ʧʨʠʯʝʤ ʬʦʨʤʫʣʘ ʥʘ ʵʢʨʘʥʝ ʙʫʜʝʪ ʪʘʢʦʡ, ʢʘʢ 

ʧʨʠʥʷʪʦ ʚ ʤʘʪʝʤʘʪʠʢʝ. 

ʂʨʦʤʝ ʦʧʝʨʘʪʦʨʦʚ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʫʥʢʮʠʠ. 

ʉʧʠʩʦʢ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʤʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 

1.1. 
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ʊʘʙʣʠʮʘ 1.1. ʅʝʢʦʪʦʨʳʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ 

(ʧʝʨʝʤʝʥʥʘʷ z  ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʚʝʱʝʩʪʚʝʥʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʧʝʨʝʤʝʥʥʳʝ x  ʠ y  ï ʪʦʣʴʢʦ ʚʝʱʝʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʫʛʣʳ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʚʳʯʠʩʣʷʶʪʩʷ ʚ ʨʘʜʠʘʥʘʭ). 

ʀʤʷ ʬʫʥʢʮʠʠ ʆʧʠʩʘʥʠʝ 
sin(z)  ʚʳʯʠʩʣʷʝʪ ʩʠʥʫʩ ʯʠʩʣʘ z  

cos(z)  ʚʳʯʠʩʣʷʝʪ ʢʦʩʠʥʫʩ ʯʠʩʣʘ z  

tan(z)  ʚʳʯʠʩʣʷʝʪ ʪʘʥʛʝʥʩ ʯʠʩʣʘ z  

cot(z)  ʚʳʯʠʩʣʷʝʪ ʢʦʪʘʥʛʝʥʩ ʯʠʩʣʘ z  

asin(z)  ʚʳʯʠʩʣʷʝʪ ʘʨʢʩʠʥʫʩ ʯʠʩʣʘ z  

acos(z)  ʚʳʯʠʩʣʷʝʪ ʘʨʢʢʦʩʠʥʫʩ ʯʠʩʣʘ z  

atan(z)  ʚʳʯʠʩʣʷʝʪ ʘʨʢʪʘʥʛʝʥʩ ʯʠʩʣʘ z  

atan2(x,y)  ʚʳʯʠʩʣʷʝʪ ʫʛʦʣ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʦʪ ʦʩʠ ʆʍ ʜʦ ʪʦʯʢʠ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ x ,y  

acot ( z)  ʚʳʯʠʩʣʷʝʪ ʘʨʢʢʦʪʘʥʛʝʥʩ ʯʠʩʣʘ z  

sinh ( z)  ʚʳʯʠʩʣʷʝʪ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʩʠʥʫʩ ʯʠʩʣʘ z  

cosh ( z)  ʚʳʯʠʩʣʷʝʪ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʢʦʩʠʥʫʩ ʯʠʩʣʘ z  

tanh(z)  ʚʳʯʠʩʣʷʝʪ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʪʘʥʛʝʥʩ ʯʠʩʣʘ z  

coth(z)  ʚʳʯʠʩʣʷʝʪ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʢʦʪʘʥʛʝʥʩ ʯʠʩʣʘ z  

exp(z)  ʚʳʯʠʩʣʷʝʪ e
z 

ln(z)  ʚʳʯʠʩʣʷʝʪ ʥʘʪʫʨʘʣʴʥʳʡ ʣʦʛʘʨʠʬʤ ʯʠʩʣʘ z  

log(z, a)  ʚʳʯʠʩʣʷʝʪ ʣʦʛʘʨʠʬʤ ʯʠʩʣʘ z   ʧʦ ʦʩʥʦʚʘʥʠʶ a, ʝʩʣʠ a 

ʦʧʫʱʝʥʦ, ʪʦ ʚʳʯʠʩʣʷʝʪʩʷ ʜʝʩʷʪʠʯʥʳʡ ʣʦʛʘʨʠʬʤ z . 

ɺ MathCAD ʜʣʷ ʚʩʪʘʚʢʠ ʦʧʝʨʘʪʦʨʦʚ ʠ ʬʫʥʢʮʠʡ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʘʣʠʪʨʦʡ (ʨʠʩ. 1.2). 

 
ʈʠʩ. 1.2. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ MathCAD 12 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʢʣʶʯʘʝʪʩʷ (ʚʳʢʣʶʯʘʝʪʩʷ) ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʘʥʜʳ View\Toolbars\Math . 

ʇʝʨʚʳʡ ʟʥʘʯʦʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʘʥʝʣʠ  ʫʧʨʘʚʣʷʝʪ ʧʘʥʝʣʴʶ Calculator  (ʨʠʩ. 

1.3), ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʚʦʜʘ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ, ʦʧʝʨʘʪʦʨʦʚ ʠʟʚʣʝʯʝʥʠʷ ʢʦʨʥʷ ʠ ʚʳʯʠʩʣʝʥʠʷ ʤʦʜʫʣʷ. ʇʨʠ ʱʝʣʯʢʝ ʧʦ 

ʠʤʝʥʠ ʬʫʥʢʮʠʠ ʠʣʠ ʦʧʝʨʘʪʦʨʫ ʧʘʥʝʣʠ ʥʘ ʨʘʙʦʯʝʤ ʣʠʩʪʝ ʧʦʷʚʣʷʝʪʩʷ ʰʘʙʣʦʥ, ʚ 

ʢʦʪʦʨʦʤ ʥʘʜʦ ʙʫʜʝʪ ʚʚʝʩʪʠ ʘʨʛʫʤʝʥʪʳ. ʉ ʧʦʤʦʱʴʶ ʵʪʦʡ ʧʘʥʝʣʠ ʤʦʞʥʦ ʚʚʦʜʠʪʴ 

ʮʠʬʨʳ ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ. 

ɼʣʷ ʚʚʦʜʘ ʛʨʝʯʝʩʢʠʭ ʙʫʢʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʯʠʩʣʘ ˊ=3.14159) ʤʦʞʥʦ ʧʦʩʪʫʧʠʪʴ 

ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ: 

¶ ʥʘʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʣʘʪʠʥʩʢʫʶ ʙʫʢʚʫ ʠ ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ 

ʢʣʘʚʠʰ Crtl +G; 
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¶ ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʧʘʥʝʣʴʶ Greek Symbol (ʨʠʩ. 1.4), ʜʣʷ ʚʳʟʦʚʘ ʢʦʪʦʨʦʡ 

ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʘʣʠʪʨʝ ʩʣʫʞʠʪ ʟʥʘʯʦʢ . 

                                 
    ʈʠʩ. 1.3. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ               ʈʠʩ. 1.4. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

                     Calculator                                                    Greek Symbol 
ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʚʳʨʘʞʝʥʠʷ, ʨʘʩʩʤʦʪʨʠʤ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʚʳʨʘʞʝʥʠʡ ʚ 

MathCAD. ʇʨʠ ʚʚʦʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʨʦʣʴ ʢʫʨʩʦʨʘ ʚ 

MathCAD. ʂʫʨʩʦʨ ʚʳʜʝʣʷʝʪ ʩʠʤʚʦʣ (ʛʨʫʧʧʫ ʩʠʤʚʦʣʦʚ), ʥʘʜ ʢʦʪʦʨʳʤʠ ʙʫʜʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʦʧʝʨʘʮʠʷ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʫʨʩʦʨʦʤ ʩʣʫʞʘʪ ʢʣʘʚʠʰʠ Insert, ʧʨʦʙʝʣ, 

Ŷ, Ÿ. 

ʆʧʝʨʘʪʦʨ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʦʩʣʝʜʥʠʡ ʚʚʝʜʸʥʥʳʡ ʦʧʝʨʘʥʜ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ 

ʦʧʝʨʘʥʜʘ ʩʣʫʞʠʪ ʢʣʘʚʠʰʘ ʧʨʦʙʝʣ (ʨʘʩʰʠʨʝʥʥʳʤ ʥʘʟʦʚʝʤ ʦʧʝʨʘʥʜ, ʩʦʩʪʦʷʱʠʡ 

ʙʦʣʝʝ ʯʝʤ ʠʟ ʦʜʥʦʛʦ ʯʠʩʣʘ ʠʣʠ ʙʦʣʝʝ, ʯʝʤ ʠʟ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ). ʂʫʨʩʦʨ ʤʦʞʝʪ 

ʠʤʝʪʴ ʚʠʜ ú (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʝʨʘʪʦʨ ʙʫʜʝʪ ʜʦʧʠʩʳʚʘʪʴʩʷ ʩʧʨʘʚʘ ʦʪ ʦʧʝʨʘʥʜʘ) ʠʣʠ ê 

(ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʧʝʨʘʪʦʨ ʙʫʜʝʪ ʜʦʧʠʩʳʚʘʪʴʩʷ ʩʣʝʚʘ ʦʪ ʦʧʝʨʘʥʜʘ). ʇʝʨʝʢʣʶʯʝʥʠʝ 

ʤʝʞʜʫ ʜʚʫʤʷ ʢʫʨʩʦʨʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰʠ Insert.  

ʉʠʤʚʦʣ Ŷ ʩʥʠʤʘʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʩ ʛʨʫʧʧʳ ʩʠʤʚʦʣʦʚ, ʝʩʣʠ ʢʫʨʩʦʨ ʠʤʝʝʪ ʬʦʨʤʫ 

ú, ʘ ʩʠʤʚʦʣ Ÿ ʩʥʠʤʘʝʪ ʦʙʲʝʜʠʥʝʥʠʝ ʩ ʛʨʫʧʧʳ ʩʠʤʚʦʣʦʚ, ʝʩʣʠ ʢʫʨʩʦʨ ʠʤʝʝʪ ʬʦʨʤʫ 

ê. 

ʂʣʘʚʠʰʘ Delete ʫʜʘʣʷʝʪ ʩʠʤʚʦʣ ʧʦʩʣʝ ʢʫʨʩʦʨʘ, ʝʩʣʠ ʧʦʩʣʝʜʥʠʡ ʠʤʝʝʪ ʬʦʨʤʫ ú; 

ʝʩʣʠ ʞʝ ʢʫʨʩʦʨ ʠʤʝʝʪ ʬʦʨʤʫ ê, ʪʦ ʢʣʘʚʠʰʘ Delete ʚʳʜʝʣʷʝʪ ʨʘʩʰʠʨʝʥʥʳʡ ʦʧʝʨʘʥʜ 

ʠʣʠ ʫʜʘʣʷʝʪ ʪʝʢʫʱʠʡ ʩʠʤʚʦʣ. ʂʣʘʚʠʰʘ Backspace ʫʜʘʣʷʝʪ ʩʠʤʚʦʣ ʧʝʨʝʜ 

ʢʫʨʩʦʨʦʤ, ʝʩʣʠ ʢʫʨʩʦʨ ʠʤʝʝʪ ʬʦʨʤʫ ê; ʝʩʣʠ ʞʝ ʢʫʨʩʦʨ ʠʤʝʝʪ ʬʦʨʤʫ ú, ʪʦ ʢʣʘʚʠʰʘ 

Backspace ʚʳʜʝʣʷʝʪ ʨʘʩʰʠʨʝʥʥʳʡ ʦʧʝʨʘʥʜ ʠʣʠ ʫʜʘʣʷʝʪ ʩʠʤʚʦʣ. ɺʳʜʝʣʝʥʥʳʡ 

ʦʧʝʨʘʥʜ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰ Delete, Backspace. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʤʝʨʘʭ. 

ʇʈʀʄɽʈ 1.1. ɺʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ 
2.3

sin
4.78 21.687 11

på õ
æ ö

+ ç ÷
. 

ɺ ʨʘʙʦʯʝʤ ʣʠʩʪʝ MathCAD ʱʝʣʢʥʝʤ ʤʳʰʢʦʡ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʤʝʩʪʘ ʚʚʦʜʘ 

ʬʦʨʤʫʣʳ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʙʝʨʝʤ: 
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1. ʏʠʩʣʦ 2.3 (ʮʝʣʘʷ ʠ ʜʨʦʙʥʘʷ ʯʘʩʪʴ ʯʠʩʣʘ ʚ MathCAD ʦʪʜʝʣʷʝʪʩʷ ʪʦʯʢʦʡ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʩʪʨʦʝʢ Windows). 

2. ʉʠʤʚʦʣ /. 

3. ʏʠʩʣʦ 4.278, ʥʘ ʨʘʙʦʯʝʤ ʣʠʩʪʝ MathCAD ʚʦʟʥʠʢʥʝʪ ʚʳʨʘʞʝʥʠʝ .  

4. ʉʠʤʚʦʣ +. 

5. ʏʠʩʣʦ 21.687 

ʕʪʦ ʧʝʨʚʳʡ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ (ʨʠʩ. 1.5) ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ. 

 
ʈʠʩ. 1.5. ʈʘʙʦʯʠʡ ʣʠʩʪ MathCAD ʧʦʩʣʝ ʚʚʦʜʘ 2.3 / 4.278 + 21.687 

ʅʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʦʧʝʨʘʪʦʨ ʫʤʥʦʞʝʥʠʷ (ʩʠʤʚʦʣ *) ʚʦʟʜʝʡʩʪʚʦʚʘʣ ʥʘ ʚʩʶ 

ʜʨʦʙʴ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʢʫʨʩʦʨ ʚʳʜʝʣʷʝʪ ʯʠʩʣʦ 21.687. ʅʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʠʪʴ 

ʚʩʶ ʜʨʦʙʴ ʚ ʦʜʠʥ ʦʧʝʨʘʥʜ. ɼʣʷ ʵʪʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʙʨʘʪʴ: 

6. ʉʠʤʚʦʣ ʧʨʦʙʝʣ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʠʪ 4.278+21.687, ʧʦʩʣʝ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʝ 

ʩʪʘʥʝʪ ʪʘʢʠʤ . 

7. ɼʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚʩʝʡ ʜʨʦʙʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʧʨʦʙʝʣ ʝʱʝ ʨʘʟ 

. 

ʇʦʩʣʝ ʵʪʦʛʦ ʜʣʷ ʫʤʥʦʞʝʥʠʷ ʜʨʦʙʠ ʥʘ sin
11

på õ
æ ö
ç ÷

 ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʩʣʝʜʫʶʱʝʝ: 

8. ʅʘʞʘʪʴ ʟʥʘʢ ʫʤʥʦʞʝʥʠʷ (*). 

9. ʑʝʣʢʥʫʪʴ ʥʦ ʟʥʘʯʢʫ sin  ʥʘ ʧʘʥʝʣʠ Calculator (ʤʦʞʥʦ ʧʨʦʩʪʦ ʚʚʝʩʪʠ 

sin () ). 

10. ʅʘʞʘʪʴ ʩʠʤʚʦʣ ˊ ʥʘ ʧʘʥʝʣʠ Greek Symbol, (ʠʣʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ p, ʘ ʟʘʪʝʤ 

ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ Ctrl +G). 

11. ʅʘʞʘʪʴ ʩʠʤʚʦʣ ʜʝʣʝʥʠʷ (/). 

12. ʅʘʙʨʘʪʴ 11. 

13. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʥʘʞʘʪʴ =. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʯʠʡ ʣʠʩʪ MathCAD ʧʨʠʤʝʪ ʚʠʜ (ʨʠʩ. 1.6). 

 
ʈʠʩ. 1.6. ʈʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʧʨʠʤʝʨʘ 1.1 ʚ MathCAD 

1.1. ʇʝʨʝʤʝʥʥʳʝ ʚ MathCAD 

ɺ ʨʘʙʦʯʝʤ ʣʠʩʪʝ ʜʦʢʫʤʝʥʪʘ MathCAD ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʝʨʝʤʝʥʥʳʝ, ʘ ʟʘʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʚʳʨʘʞʝʥʠʷʭ. 
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ʃʶʙʘʷ ʧʝʨʝʤʝʥʥʘʷ ʜʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʦʨʤʫʣʘʭ ʠ ʚʳʨʘʞʝʥʠ̫ ʭ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʨʘʪʴ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, 

ʩʠʤʚʦʣ ñ:ò (ʩʠʤʚʦʣ : ʥʘ ʵʢʨʘʥʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ, ʢʘʢ :=) ʠ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ. ʇʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ x  ʠ y  ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 1.7. 

 
ʈʠʩ. 1.7. ʇʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ x  ʠ y  ʚ MathCAD 

1.1.1. ʀʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʚ MathCAD 

ʀʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣʘʤ. ʀʤʷ ʚ MathCAD ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʙʫʢʚ (ʣʘʪʠʥʩʢʠʭ ʠ 

ʛʨʝʯʝʩʢʠʭ), ʮʠʬʨ ʠ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ ( _, %, `, Ð), ʥʘʯʠʥʘʶʱʘʷʩʷ 

ʩ ʙʫʢʚʳ ʠʣʠ ʩʠʤʚʦʣʘ ʧʦʜʯʝʨʢʠʚʘʥʠʷ. 

MathCAD ʯʠʪʘʝʪ ʜʦʢʫʤʝʥʪ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. ʆʧʨʝʜʝʣʠʚ 

ʧʝʨʝʤʝʥʥʫʶ, ʝʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʟʜʝ ʥʠʞʝ ʠ ʧʨʘʚʝʝ ʨʘʚʝʥʩʪʚʘ, ʢʦʪʦʨʳʤ ʦʥʘ 

ʦʧʨʝʜʝʣʝʥʘ. ɺ ʣʙʁʦʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ð ʜʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʨʘʪʴ ʝʝ ʠʤʷ ʠ ʩʠʤʚʦʣ ñ=ñ. 

ʉʦʚʝʪ. ɽʩʣʠ ʚʚʝʩʪʠ ñ=ñ ʧʦʩʣʝ ʝʱʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʪʦ ʩʠʤʚʦʣ = 

ʦʪʦʙʨʘʟʠʪʩʷ ʢʘʢ := ʠ ʤʦʞʥʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʦʚʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʚʚʝʜʷ ʝʝ 

ʟʥʘʯʝʥʠʝ . 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʤʝʥʘ ʚ MathCAD: 

¶ ʠʤʷ ʚ MathCAD ʥʝ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʩ ʮʠʬʨʳ; 

¶ ʩʠʤʚʦʣ ʙʝʩʢʦʥʝʯʥʦʩʪʠ (¤) ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʧʝʨʚʳʤ ʠʤʝʥʝʤ ʚ ʠʤʝʥʠ; 

¶ MathCAD ʥʝ ʜʝʣʘʝʪ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʠʤʝʥʘʤʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʠʤʝʥʘʤʠ ʬʫʥʢʮʠʡ, 

ʪ.ʝ. ʢʘʞʜʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤ; 

¶ MathCAD ʨʘʟʣʠʯʘʝʪ ʙʦʣʴʰʠʝ ʠ ʤʘʣʝʥʴʢʠʝ ʙʫʢʚʳ ʚ ʠʤʝʥʘʭ; ʥʘʧʨʠʤʝʨ, abc , ABC 

ʠ AbC ï ʵʪʦ ʨʘʟʥʳʝ ʧʝʨʝʤʝʥʥʳʝ; 

¶ ʥʝʢʦʪʦʨʳʝ ʠʤʝʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʩʪʨʦʝʥʥʳʭ ʢʦʥʩʪʘʥʪ, ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʬʫʥʢʮʠʡ (ʥʘʧʨʠʤʝʨ, p, ¤, sin), ʠ ʭʦʪʷ ʥʠʢʪʦ ʥʝ ʟʘʧʨʝʱʘʝʪ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ 

ʚʩʪʨʦʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʜʦʢʫʤʝʥʪʝ 

ʚʩʪʨʦʝʥʥʘʷ ʬʫʥʢʮʠʷ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ; 

MathCAD 12 ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʤʝʥʘ ʧʝʨʝʦʧʨʝʜʝʣʷʝʤʳʭ ʚ ʜʦʢʫʤʝʥʪʝ ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʝʩʣʠ ʧʦʜʚʝʩʪʠ ʢʫʨʩʦʨ ʢ ʧʝʨʝʦʧʨʝʜʝʣʷʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʪʦ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ 

ʩʦʦʙʱʝʥʠʝ çThis expression redefines a MathCAD  build-it  constant (çʕʪʦ 

ʚʳʨʘʞʝʥʠʝ ʧʝʨʝʦʧʨʝʜʝʣʷʝʪ ʚʩʪʨʦʝʥʥʫʶ ʢʦʥʩʪʘʥʪʫ MathCADè). 

ʅʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚʩʪʨʦʝʥʥʳʝ ʢʦʥʩʪʘʥʪʳ MathCAD 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1.2. 
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ʊʘʙʣʠʮʘ 1.2. ʅʝʢʦʪʦʨʳʝ ʯʘʩʪʦ ʚʩʪʨʦʝʥʥʳʝ ʢʦʥʩʪʘʥʪʳ 
ʇʝʨʝ-

ʤʝʥʥʘʷ 

ʂʦʤʙʠʥʘʮʠʷ  

ʢʣʘʚʠʰ ʙʳʩʪʨʦʛʦ 

ʚʳʟʦʚʘ 

ɿʥʘʯʝʥʠʝ ʅʘʟʥʘʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

p Ctrl+Shift+p  ʠʣʠ  

p Ctrl+G  

3.1415926535897931 ʏʠʩʣʦ p ʠʟ 17 ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ 

e  2.7182818284590451 ʏʠʩʣʦ e ʠʟ 17 ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ 

¤ Ctrl+Shift+z  10
307

 ɹʝʩʢʦʥʝʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʚ ʩʨʝʜʝ ʧʘʢʝʪʘ 

TOL  0.001 ɺʝʣʠʯʠʥʘ ʦʰʠʙʢʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʧʨʠ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠ̫ ʭ, ʦʥʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʦʧʨʝʜʝʣʝʥʘ ʧʨʦʩʪʳʤ 

ʧʨʠʩʚʘʠʚʘʥʠʝʤ 

%  0.01 ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʯrʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʘ 

ʚ ʚʝʣʠʯʠʥʘʭ ʚʠʜʘ X*% 

i  ʠʣʠ j    ʄʥʠʤʘʷ ʝʜʠʥʠʮʘ 

ORIGIN  0 ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʠʥʜʝʢʩʘ ʤʘʩʩʠʚʦʚ 

PRNCOLW

IDTH 
 8 ʐʠʨʠʥʘ ʛʨʘʬʳ, ʠʩʧʦʣʟɹʫʝʤʘʷ ʧʨʠ ʟʘʧʠʩʠ 

ʚ ʬʘʡʣ ʬʫʥʢʮʠʝʡ WRITEPRN  

PRNPREC

ISION 

 4 ʏʠʩʣʦ ʜʝʩʷʪʠʯʥʳʭ ʟʥʘʢʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ  

ʚ ʜʘʥʥʳʭ ʧʨʠ ʟʘʧʠʩʠ ʠʭ ʚ ʬʘʡʣ ʬʫʥʢʮʠʝʡ 

WRITEPRN 

ɿʥʘʯʝʥʠʷ ʚʩʪʨʦʝʥʥʳʭ ʢʦʥʩʪʘʥʪ TOL, ORIGIN, PRNCOLWIDTH, PRNPRECISION 

ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ Tools\WorksSheet Options 

(ʚʢʣʘʜʢʘ Built -In  Variables)  

ɺ MathCAD ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʝʨʝʤʝʥʥʳʝ ʩ ʠʥʜʝʢʩʦʤ. ɼʣʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʝʨʝʜ ʠʥʜʝʢʩʦʤ ʩʣʝʜʫʝʪ ʥʘʙʨʘʪʴ ʩʠʤʚʦʣ ʪʦʯʢʠ (.). ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ 

ʧʝʨʝʤʝʥʥʫʶ minx , ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʨʘʪʴ ʩʠʤʚʦʣ ʭ, ʟʘʪʝʤ ʪʦʯʢʫ, ʧʦʩʣʝ ʯʝʛʦ min. ʅʘ 

ʵʢʨʘʥʝ ʧʦʷʚʠʪʴʩʷ . 

ɺ MathCAD ʚ ʧʝʨʝʤʝʥʥʳʭ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʩʪʨʦʢʦʚʳʝ ʠ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ MathCAD ʪʠʧʳ, ʧʦʜʨʦʙʥʝʝ. 

1.1.2. ʊʠʧʳ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ MathCAD 12 

MathCAD ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʚʩʝ ʟʥʘʯʝʥʠʷ, ʥʘʯʠʥʘʶʱʝʝʩʷ ʮʠʬʨʦʡ, ʢʘʢ ʯʠʩʣʘ. ɺ 

MathCAD ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʢʣʘʩʩʘʤʠ ʯʠʩʝʣ: 

¶ ʦʙʳʯʥʳʝ ʚʝʱʝʩʪʚʝʥʥʳʝ (ʮʝʣʳʝ) ʯʠʩʣʘ; 

¶ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ, ʜʣʷ ʚʚʦʜʘ ʤʥʠʤʦʛʦ ʯʠʩʣʘ ʥʫʞʥʦ ʟʘ ʝʛʦ ʤʦʜʫʣʝʤ ʚʚʝʩʪʠ 

ʩʠʤʚʦʣ ʤʥʠʤʦʡ ʝʜʠʥʠʮʳ i  ʠʣʠ j ; ʦʜʥʘʢʦ, ʥʝʣʴʟʷ ʩʠʤʚʦʣʳ i ,j  ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʘʤʠ ʧʦ ʩʝʙʝ ʜʣʷ ʚʚʦʜʘ ʤʥʠʤʳʭ ʯʠʩʝʣ; ʩʣʝʜʫʝʪ ʧʝʯʘʪʘʪʴ 1i  ʠʣʠ 1j , ʥʘʧʨʠʤʝʨ, 

6+3i ;  

¶ ʜʚʦʠʯʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ, ʜʚʦʠʯʥʦʝ ʯʠʩʣʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʪʨʦʯʥʦʡ ʣʘʪʠʥʩʢʦʡ 

ʙʫʢʚʦʡ b, ʥʘʧʨʠʤʝʨ 101b; 

¶ ʚʦʩʴʤʝʨʠʯʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ, ʚʦʩʴʤʝʨʠʯʥʦʝ ʯʠʩʣʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʪʨʦʯʥʦʡ 

ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʦʡ o, ʥʘʧʨʠʤʝʨ, 233o ; 

¶ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʳʝ ʮʝʣʳʝ ʯʠʩʣʘ, ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʝ ʯʠʩʣʦ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʩʪʨʦʯʥʦʡ ʣʘʪʠʥʩʢʦʡ ʙʫʢʚʦʡ h, ʥʘʧʨʠʤʝʨ, 2b3h .  
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ʂʨʦʤʝ ʯʠʩʝʣ ʚ MathCAD ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʨʦʢʠ. ʉʪʨʦʢʦʚʳʝ ʧʝʨʝʤʝʥʥʳʝ 

ʠ ʢʦʥʩʪʘʥʪʳ ʚ MathCAD ʚʚʦʜʷʪʩʷ ʚ ʜʚʦʡʥʳʭ ʢʘʚʳʯʢʘʭ. ʅʘʧʨʠʤʝʨ, 

. ʇʝʨʚʳʡ ʩʠʤʚʦʣ ʚ ʩʪʨʦʢʝ ʠʤʝʝʪ ʥʦʤʝʨ 0. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ MathCAD ʥʘ 

ʧʨʠʤʝʨʝ ʨʝʰʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ. 

ʇʈʀʄɽʈ 1.2. ʈʝʰʠʪʴ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ 2 0ax bx c+ + =. ʅʘ ʨʠʩ. 1.8 ʧʨʝʜʩʪʘʚʣʝʥ 

ʜʦʢʫʤʝʥʪ MathCAD ʨʝʰʝʥʠʷ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. 

 
ʈʠʩ. 1.8. ʈʝʰʝʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ MathCAD 12 

ɺ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʜʦʢʫʤʝʥʪʘ ʦʧʨʝʜʝʣʝʥʳ ʧʝʨʝʤʝʥʥʳʝ a, b, c. ɿʘʪʝʤ ʚʳʯʠʩʣʷʝʪʩʷ 

ʜʠʩʢʨʠʤʠʥʘʥʪ d. ʇʦʩʣʝ ʯʝʛʦ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʢʦʨʥʝʡ x1, x2. ʇʝʨʝʤʝʥʥʳʝ 

x1 ʠ x2 ʦʧʨʝʜʝʣʝʥʳ, ʢʘʢ ʧʝʨʝʤʝʥʥʳʝ ʩ ʠʥʜʝʢʩʦʤ. ʇʦʵʪʦʤʫ ʤʝʞʜʫ ʭ ʠ 1 (ʠ ʤʝʞʜʫ 

x  ʠ 2) ʩʣʝʜʫʝʪ ʥʘʙʨʘʪʴ ʩʠʤʚʦʣ ʪʦʯʢʘ(.). ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ MathCAD 

ʦʪʣʠʯʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʟʘʜʘʯʝʡ ʢʘʢ ʧʨʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʢʦʨʥʷʭ ʫʨʘʚʥʝʥʠʷ.  

1.1.3. ʈʘʥʞʠʨʦʚʘʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ 

ʈʘʥʞʠʨʦʚʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ï ʦʩʦʙʳʡ ʚʠʜ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʘʷ ʧʨʠʥʠʤʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ ʠ ʢʦʥʝʯʥʳʤ ʟʥʘʯʝʥʠʷʤʠ, ʘ 

ʪʘʢʞʝ ʰʘʛʦʤ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

(ʥʘʧʨʠʤʝʨ, ʧʝʨʝʤʝʥʥʦʡ h, ʢʦʪʦʨʘʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ -3 ʜʦ 2 ʩ ʰʘʛʦʤ 0.25) ʚ 

ʜʦʢʫʤʝʥʪʝ MathCAD ʥʝʦʙʭʦʜʠʤʦ ʚrʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

¶ ʚʚʝʩʪʠ ʠʤʷ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ h) ʠ ʩʠʤʚʦʣ : ; 

¶ ʚʚʝʩʪʠ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʵʪʦ ʯʠʩʣʦ - 3); 

¶ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʨʘʪʴ , - 2.75 ); 

¶ ʚʚʝʩʪʠ ʩʠʤʚʦʣ ;  ʠ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ (ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʵʪʦ ;2 ). 

MathCAD ʠʟʦʙʨʘʞʘʝʪ ʩʠʤʚʦʣ ʪʦʯʢʠ ʩ ʟʘʧʷʪʦʡ ʢʘʢ ʜʚʘ ʩʠʤʚʦʣʘ ʪʦʯʢʠ ʧʦʜʨʷʜ 

. 
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¶ ʅʘʞʤʠʪʝ Enter. ʇʦʩʣʝ ʵʪʦʛʦ MathCAD ʚʳʯʠʩʣʷʝʪ ʚʩʝ ʟʥʘʯʝʥʠʷ, ʚʭʦʜʷʱʠʝ ʚ 
ʜʠʘʧʘʟʦʥ. 

ʏʪʦʙʳ ʫʚʠʜʝʪʴ ʟʥʘʯʝʥʠʷ ʩʦʟʜʘʥʥʦʡ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʙʨʘʪʴ h= (ʨʠʩ. 1.9).  

ɽʩʣʠ ʰʘʛ ʠʟʤʝʥʝʥʠʷ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʨʘʚʝʥ 1, ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʚʝʩʪʠ 

ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʩʠʤʚʦʣ ;  ʠ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ 

ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʇʨʠʤʝʨ ʪʘʢʦʡ ʧʝʨʝʤʝʥʥʦʡ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 1.10. 

                                                   
ʈʠʩ. 1.9. ʈʘʥʞʠʨʦʚʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ h       ʈʠʩ. 1.10. ʈʘʥʞʠʨʦʚʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ  

                                                                         i, ʠʟʤʝʥʷʶʱʘʷʩʷ ʦʪ 2 ʜʦ 7 ʩ ʰʘʛʦʤ 1. 

ʈʘʥʞʠʨʦʚʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ MathCAD ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʮʠʢʣʦʚ ʧʨʠʤʝʨʦʤ, ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʘʷ ʟʘʜʘʯʘ. 

ʇʈʀʄɽʈ 1.3. ʈʝʰʠʪʴ ʤʥʦʞʝʩʪʚʦ ʙʠʢʚʘʜʨʘʪʥʳʭ ʫʨʘʚʥʝʥʠʡ 4 28 7 0,  b=10,12,..,20x bx- + - =  

(ʨʠʩ. 1.11). 

1.2. ʌʫʥʢʮʠʠ MathCAD 

ɺʩʝ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ MathCAD, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: 

¶ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ; 

¶ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʬʫʥʢʮʠʠ; 

ʈʷʜ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʧ. 1.3. 

ɺ MathCAD ʢʨʦʤʝ ʚʚʦʜʘ ʬʫʥʢʮʠʡ ʩ ʢʣʘʚʠʘʪʫʨʳ ʝʩʪʴ ʫʜʦʙʥʳʡ ʤʝʭʘʥʠʟʤ 

ʚʩʪʘʚʢʠ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʘʩʪʝʨʘ ʬʫʥʢʮʠʡ. ʆʙʨʘʪʠʪʴʩʷ ʢ ʤʘʩʪʝʨʫ ʬʫʥʢʮʠʡ 

ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

1. ʑʝʣʢʥʫʪʴ ʧʦ ʟʥʘʯʢʫ ʤʘʩʪʝʨʘ ʬʫʥʢʮʠʡ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ . 

2. ɺʳʙʨʘʪʴ ʚ ʧʫʥʢʪʝ ʤʝʥʶ Insert ʢʦʤʘʥʜʫ Function. 

3. ʂʦʤʙʠʥʘʮʠʷ ʢʣʘʚʠʰ Ctrl+E . 
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ʈʠʩ. 1.11. ʈʝʰʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʙʠʢʚʘʜʨʘʪʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ MathCAD 12 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʦʩʦʙʘ ʚʳʟʦʚʘ ʤʘʩʪʝʨʘ ʬʫʥʢʮʠʡ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ, 

ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ ʨʠʩ. 1.12.  

 
ʈʠʩ. 1.12. ʆʢʥʦ ʤʘʩʪʝʨʘ ʬʫʥʢʮʠʡ MathCAD. 

ʈʘʩʩʤʦʪʨʠʤ ʦʢʥʦ ʤʘʩʪʝʨʘ ʬʫʥʢʮʠʡ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ʃʝʚʘʷ ʯʘʩʪʴ ʦʢʥʘ (Function 

category) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʢʘʪʝʛʦʨʠʠ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʥʫʞʥʘʷ 

ʬʫʥʢʮʠʷ (ʚ ʢʘʪʝʛʦʨʠʠ All  ʥʘʭʦʜʷʪʩʷ ʚʩʝ ʬʫʥʢʮʠʠ MathCAD, ʝʩʣʠ ʥʝʠʟʚʝʩʪʥʦ ʚ 

ʢʘʢʦʡ ʢʘʪʝʛʦʨʠʠ ʥʘʭʦʜʠʪʩʷ ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ, ʪʦ ʝʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʘʪʝʛʦʨʠʠ 

All). ʇʦʩʣʝ ʚʳʙʦʨʘ ʢʘʪʝʛʦʨʠʠ, ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʬʫʥʢʮʠʡ 

(Function Name). ʇʦʩʣʝ ʚʳʙʦʨʘ ʬʫʥʢʮʠʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʬʫʥʢʮʠʶ ʠ ʝʝ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. 

ɺ ʦʢʥʝ ʤʘʩʪʝʨʘ ʬʫʥʢʮʠʡ ʥʘʭʦʜʷʪʩʷ ʢʥʦʧʢʠ: ʚʳʟʦʚʘ ʧʦʜʨʦʙʥʦʡ ʩʧʨʘʚʢʠ ʧʦ 

ʚʳʙʨʘʥʥʦʡ ʬʫʥʢʮʠʠ, OK , Insert, Cancel. ʑʝʣʯʦʢ ʧʦ ʢʥʦʧʢʝ  ʚʳʟʳʚʘʝʪ 

ʦʢʥʦ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ MathCAD, ʢʥʦʧʢʘ OK  ʚʩʪʘʚʣʷʝʪ ʰʘʙʣʦʥ ʬʫʥʢʮʠʠ 

 ʚ ʨʘʙʦʯʠʡ ʣʠʩʪ ʜʦʢʫʤʝʥʪʘ ʠ ʚʳʭʦʜʠʪ ʠʟ ʤʘʩʪʝʨʘ 
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ʬʫʥʢʮʠʡ, ʢʥʦʧʢʘ Insert ʚʩʪʘʚʣʷʝʪ ʰʘʙʣʦʥ ʬʫʥʢʮʠʠ ʚ ʨʘʙʦʯʠʡ ʣʠʩʪ, ʦʩʪʘʚʘʷʩʴ ʚ 

ʤʘʩʪʝʨʝ ʬʫʥʢʮʠʡ. 

1.2.1. ʌʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ 

ʌʫʥʢʮʠʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʚ MathCAD ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.4. 

ʊʘʙʣ. 1.4. ʌʫʥʢʮʠʠ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ 
ʌʫʥʢʮʠʷ ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʠ 

Re(z)  ɼʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z 

Im(z)  ʄʥʠʤʘʷ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z 

arg(z)  ɸʨʛʫʤʝʥʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z ( arg( )zp p² >-) 

csng(z)  ʌʫʥʢʮʠʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z; ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ  

¶ 0, ʝʩʣʠ z=0,  

¶ 1, ʝʩʣʠ Re( z)>0 ʠʣʠ Re( z)=0 ʠ Im( z) >0, 

¶ -1, ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

signu m(z)  ɺʦʟʚʨʘʱʘʝʪ  

¶ 1, ʝʩʣʠ z=0, 

¶ z

z
, ʚ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʚ MathCAD ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʬʦʨʤʝ 

. ɽʩʣʠ ʚ ʜʦʢʫʤʝʥʪʝ MathCAD ʚʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʫʶ ʝʜʠʥʠʮʫ , ʪʦ 

ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʚ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʦʨʤʘʭ (ʩʤ. ʨʠʩ. 1.13). 

 
ʈʠʩ. 1.13. ɺʚʦʜ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʦʨʤʝ 

ʅʘʜ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʚ MathCAD ʦʧʨʝʜʝʣʝʥʳ ʚʩʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦ ʩʦʧʨʷʞʝʥʥʦʛʦ ʯʠʩʣʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʨʘʪʴ 

ʩʠʤʚʦʣ ñ, ʢʦʪʦʨʳʡ ʥʘ ʵʢʨʘʥʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʯʝʨʪʳ ʘʜ 

ʯʠʩʣʦʤ. ʅʘ ʨʠʩ. 1.14 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ. 

 
ʈʠʩ. 1.14. ʇʨʠʤʝʨʳ ʨʘʙʦʪʳ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ 
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1.2.2. ʌʫʥʢʮʠʠ ʪʝʦʨʠʠ ʯʠʩʝʣ ʠ ʢʦʤʙʠʥʘʪʦʨʠʢʠ 

ʌʫʥʢʮʠʠ ʪʝʦʨʠʠ ʯʠʩʝʣ ʠ ʢʦʤʙʠʥʘʪʦʨʠʢʠ MathCAD ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.5: 

ʊʘʙʣ. 1.5. ʌʫʥʢʮʠʠ ʪʝʦʨʠʠ ʯʠʩʝʣ ʠ ʢʦʤʙʠʥʘʪʦʨʠʢʠ 
ʌʫʥʢʮʠʷ ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʠ 

combin(n,k)  ʯʠʩʣʦ ʩʦʯʝʪʘʥʠʡ ʠʟ k ʵʣʝʤʝʥʪʦʚ ʧʦ n 
( )

!

! !

k
n

n
C

k n k
=

-
 

permut(n,k)  ʯʠʩʣʦ ʨʘʟʤʝʱʝʥʠʡ ʠʟ k ʵʣʝʤʝʥʪʦʚ ʧʦ n 
( )

!

!

k
n

n
A

n k
=
-

 

gcd(a,b,c,d,é) ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʫ ʥʘʙʦʨʘ ʯʠʩʝʣ a, b, c, d. 

lcm(a,b,c,d,é) ʥʘʠʤʝʥʴʰʝʝ ʦʙʱʝʝ ʢʨʘʪʥʦʝ ʫ ʥʘʙʦʨʘ ʯʠʩʝʣ a, b, c, d   

mod(x,y)  ʚʳʯʠʩʣʷʝʪ ʦʩʪʘʪʦʢ ʦʪ ʜʝʣʝʥʠʷ x ʥʘ y 

1.2.3. ʌʫʥʢʮʠʷ if 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʚʝʪʚʣʝʥʠʡ ʚ MathCAD ʝʩʪʴ ʬʫʥʢʮʠʷ if  ʩʣʝʜʫʶʱʝʡ 

ʩʪʨʫʢʪʫʨʳ:  if (ʫʩʣʦʚʠʝ, ʟʥʘʯʝʥʠʝ1, ʟʥʘʯʝʥʠʝ2) 

ʌʫʥʢʮʠʷ if  ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ1, ʝʩʣʠ ʫʩʣʦʚʠʝ ʠʩʪʠʥʥʦ (ʥʝ ʨʘʚʥʦ 0), 

ʟʥʘʯʝʥʠʝ2 ï ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. ʇʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ 

if  ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1.15. 

 
ʈʠʩ. 1.15. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ if  

1.2.4. ʉʪʨʦʢʦʚʳʝ ʬʫʥʢʮʠʠ 

ʉʪʨʦʢʦʚʳʝ ʬʫʥʢʮʠʠ ʚ MathCAD ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1.6.  

ʊʘʙʣ. 1.6. ʉʪʨʦʢʦʚʳʝ ʬʫʥʢʮʠʠ 
ʌʫʥʢʮʠʷ ʆʧʠʩʘʥʠʝ ʬʫʥʢʮʠʠ 

concat(S1, S2, S3,é) ʬʦʨʤʠʨʫʝʪ ʩʪʨʦʢʫ, ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ ʩʪʨʦʢ S1, S2, S3,é 

erro r(S)  ʩʪʨʦʢʘ S ʚʦʟʚʨʘʱʘʝʪʩʷ, ʢʘʢ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ 

IsString(S)  ¶ ʚʦʟʚʨʘʱʘʝʪ:1, ʝʩʣʠ S ï ʩʪʨʦʢʘ;0, ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ; 

num2str(z)  ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʯʠʩʣʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 

z  ʚ ʩʪʨʦʢʫ 

search(S, SubS, m)  ʚʦʟʚʨʘʱʘʝʪ: 

¶ ʥʦʤʝʨ ʧʦʟʠʮʠʠ ʧʝʨʚʦʛʦ ʚʭʦʞʜʝʥʠʷ ʧʦʜʩʪʨʦʢʠ SubS 

ʚ ʩʪʨʦʢʫ S, ʥʘʯʠʥʘʷ ʩ ʧʦʟʠʮʠʠ m; 

¶ -1, ʝʩʣʠ SubS ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ S 

str2num(S)  ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʩʪʨʦʢʫ S ʚ ʯʠʩʣʦ; ʚ ʩʪʨʦʢʝ S ʯʠʩʣʦ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʚʦʠʯʥʦʡ, ʚʦʩʴʤʝʨʠʯʥʦʡ, ʜʝʩʷʪʠʯʥʦʡ 

ʠʣʠ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʩʠʩʪʝʤʘʭ ʩʯʠʩʣʝʥʠʷ 

str2vec(S )  ʚʦʟʚʨʘʱʘʝʪ ʚʝʢʪʦʨ, i -ʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ, ʷʚʣʷʝʪʩʷ ASCII 

ʢʦʜʦʤ i -ʛʦ ʩʠʤʚʦʣʘ ʩʪʨʦʢʠ S 

vec2str(v)  ʬʦʨʤʠʨʫʝʪ ʩʪʨʦʢʫ ʠʟ ʚʝʢʪʦʨʘ v , i -ʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣʦʤ ʩ ʢʦʜʦʤ v i; ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ v  

ʜʦʣʞʥʳ ʧʨʠʥʘʜʣʝʞʘʪʴ ʠʥʪʝʨʚʘʣʫ 32ï255 

strlen(S)  ʚʦʟʚʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʠʤʚʦʣʦʚ ʚ ʩʪʨʦʢʝ S 

substr(S,n,m)  ʚʦʟʚʨʘʱʘʝʪ, ʧʦʜʩʪʨʦʢʫ ʜʣʠʥʦʡ ʥʝ ʙʦʣʝʝ m ʩʠʤʚʦʣʦʚ 

ʩʪʨʦʢʠ S, ʥʘʯʠʥʘʷ ʩ ʧʦʟʠʮʠʠ n 
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1.2.5. ʌʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ɺ MathCAD ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʥʦʚʳʝ ʬʫʥʢʮʠʠ ʢʘʢ ʦʜʥʦʛʦ, ʪʘʢ 

ʠ ʥʝʩʢʦʣʴʢʠʭ ʘʨʛʫʤʝʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʫʢʘʟʘʪʴ ʠʤʷ ʬʫʥʢʮʠʠ, 

¶ ʚ ʩʢʦʙʢʘʭ ʝʝ ʘʨʛʫʤʝʥʪʳ,  

¶ ʥʘʙʨʘʪʴ ʩʠʤʚʦʣ ñ:ñ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʦʚʫʶ ʬʫʥʢʮʠʶ. 

ʅʘʧʨʠʤʝʨ, 
g( x):= sin ( x)+ cos ( x)  

f(x,y,z):=sin(x)+cos(z
.
y

2
)  

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʚʫʶ ʬʫʥʢʮʠʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʦʢʫʤʝʥʪʝ ʥʘʨʘʚʥʝ 

ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ (ʨʠʩ. 1.16). 

 
ʈʠʩ. 1.16. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʡ 

1.3. ʆʧʝʨʘʪʦʨʳ MathCAD 

ʂʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʧ. 1.3 ʧʨʦʩʪʝʡʰʠʭ ʦʧʝʨʘʪʦʨʦʚ (+, - , /, 
.
, ^, )  ʚ 

MathCAD ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʦʧʝʨʘʪʦʨʦʚ: 

1. ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ. 

2. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ. 

3. ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʠ ʦʧʝʨʘʪʦʨʳ ʦʪʥʦʰʝʥʠʷ. 

1.3.1. ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ 

ʂʨʦʤʝ ʦʧʠʩʘʥʥʳʭ ʚ ʧ 1.3., ɺ MathCAD ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ: 

¶ ! (ʚʳʯʠʩʣʝʥʠʝ ʬʘʢʪʦʨʠʘʣʘ); 

¶ n (ʚʳʯʠʩʣʝʥʠʝ ʢʦʨʥʷ n ïʡ ʩʪʝʧʝʥʠ); 

ɺʩʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ MathCAD ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

Calculator (ʨʠʩ. 1.3). ʂʨʦʤʝ ʪʦʛʦ ʠʭ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʘʪʫʨʳ. ʅʘ 

ʨʠʩ. 1.17 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ. 
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ʈʠʩ. 1.17. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ 

1.3.2. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ 

ɺʩʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Calculus (ʨʠʩ. 

1.18), ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪʩʷ ʩ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Math ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ .  

 
ʈʠʩ. 1.18. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ Calculus 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʩʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ: 

1. ʆʧʝʨʘʪʦʨ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ  (Shift+/) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʥʦʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʯʠʩʣʦ 

(ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ), ʪʘʢ ʠ ʬʫʥʢʮʠʷ (ʚ ʩʠʤʚʦʣʴʥʦʤ ʚʠʜʝ). ʏʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ ʩʠʤʚʦʣʴʥʦʤ ʚʠʜʝ ʥʘʜʦ ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ 

Ctrl +., ʚ ʜʦʢʫʤʝʥʪʝ MathCAD ʦʧʝʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʩʠʤʚʦʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʦʪʦʙʨʘʟʠʪʴʩʷ ʚ ʚʠʜʝ ʩʪʨʝʣʢʠ. ʅʘ ʨʠʩ. 1.35 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ. 

 
ʈʠʩ. 1.19. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ 

2. ʆʧʝʨʘʪʦʨ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ n-ʛʦ ʧʦʨʷʜʢʘ  (Ctrl +Shift+/) 

ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʧʨʦʠʟʚʦʜʥʫ  ʁ ʣʶʙʦʛʦ ʧʦʨʷʜʢʘ. ʅʘ ʨʠʩ. 1.20 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ. 
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3. ʆʧʝʨʘʪʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ  (Shift+7), ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʦʯʥʦʛʦ 

ʠ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ. ɼʣʷ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ (ʯʠʩʣʝʥʥʦʛʦ) ʚʳʯʠʩʣʝʥʠʷ ʧʦʩʣʝ ʦʧʝʨʘʪʦʨʘ ʩʣʝʜʫʝʪ 

ʥʘʞʘʪʴ =, ʜʣʷ ʪʦʯʥʦʛʦ ï Ctrl +.. ʅʘ ʨʠʩ. 1.21 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ 

ʪʦʯʥʦʛʦ ʠ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ. 

                    
ʈʠʩ. 1.20. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ                      ʈʠʩ. 1.21. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

                 ʦʧʝʨʘʪʦʨʘ ʥʘʭʦʞʜʝʥʠʷ                                       ʚʳʯʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

                 ʧʨʦʠʟʚʦʜʥʦʡ n-ʛʦ ʧʦʨʷʜʢʘ                                 ʠʥʪʝʛʨʘʣʘ 

4. ʆʧʝʨʘʪʦʨ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ  (Ctrl +I ), ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʦʧʝʨʘʪʦʨʘ ʩʣʝʜʫʝʪ ʥʘʞʘʪʴ Ctrl +.. ʅʘ ʨʠʩ. 1.22 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʚʳʯʠʩʣʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ. 

 
ʈʠʩ. 1.22. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ 

5. ʆʧʝʨʘʪʦʨ ʩʫʤʤʠʨʦʚʘʥʠʷ  (Ctrl +Shift+4). ʅʘ ʨʠʩ. 1.23 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʩʫʤʤʠʨʦʚʘʥʠʷ. 

 
ʈʠʩ. 1.23. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʩʫʤʤʠʨʦʚʘʥʠʷ 

6. ʆʧʝʨʘʪʦʨ ʩʫʤʤʠʨʦʚʘʥʠʷ ʧʦ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ  (Shift+4). ʅʘ 

ʨʠʩ. 1.24 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʩʫʤʤʠʨʦʚʘʥʠʷ 

ʧʦ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

7. ʆʧʝʨʘʪʦʨ ʧʨʦʠʟʚʝʜʝʥʠʷ  (Ctrl +Shift+3). ʅʘ ʨʠʩ. 1.25 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʧʨʦʠʟʚʝʜʝʥʠʷ. 

8. ʆʧʝʨʘʪʦʨ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ  (Shift+3). ʅʘ 

ʨʠʩ. 1.26 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʧʦ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 
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ʈʠʩ. 1.24. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ            ʈʠʩ. 1.25. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

                ʦʧʝʨʘʪʦʨʘ ʩʫʤʤʠʨʦʚʘʥʠʷ                          ʦʧʝʨʘʪʦʨʘ ʧʨʦʠʟʚʝʜʝʥʠʷ 

      ʧʦ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

 
ʈʠʩ. 1.26. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʧʨʦʠʟʚʝʜʝʥʠʷ ʧʦ ʨʘʥʞʠʨʦʚʘʥʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ 

9. ʆʧʝʨʘʪʦʨ ʧʨʝʜʝʣʘ  (Ctrl +L). ʇʨʠʤʝʨʳ ʥʘ ʨʠʩ. 1.27. 

 
ʈʠʩ. 1.27. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜʝʣʘ 

10. ʆʧʝʨʘʪʦʨ ʧʨʝʜʝʣʘ ʩʧʨʘʚʘ  (Ctrl +Shift+A). ʇʨʠʤʝʨʳ ʥʘ ʨʠʩ. 1.28. 

 
ʈʠʩ. 1.28. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜʝʣʘ ʩʧʨʘʚʘ 
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11. ʆʧʝʨʘʪʦʨ ʧʨʝʜʝʣʘ ʩʣʝʚʘ  (Ctrl +Shift+B). ʇʨʠʤʝʨʳ ʥʘ ʨʠʩ. 1.29. 

 
ʈʠʩ. 1.29. ʇʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜʝʣʘ ʩʣʝʚʘ 

1.3.3. ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʠ ʦʧʝʨʘʪʦʨʳ ʦʪʥʦʰʝʥʠʷ 

ʅʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Boolean (ʨʠʩ. 1.30), ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʷʝʪʩʷ ʢʥʦʧʢʦʡ  

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʘʣʠʪʨʳ, ʨʘʩʧʦʣʦʞʝʥʳ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʠ ʦʧʝʨʘʪʦʨʳ 

ʦʪʥʦʰʝʥʠʷ. 

 
ʈʠʩ. 1.30. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ Boolean 

ʅʘ ʧʘʥʝʣʠ Boolean ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʪʦʨʳ ʦʪʥʦʰʝʥʠʷ >, Ó (ʚʳʟʦʚ 

ʦʧʝʨʘʪʦʨʘ ʩ ʢʣʘʚʠʘʪʫʨʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʢʣʘʚʠʰ Ctrl +0), <, Ò 

(Ctrl +9), = (Ctrl +=), Í (Ctrl +3). ʆʧʝʨʘʪʦʨʳ ʦʪʥʦʰʝʥʠʷ ʚʦʟʚʨʘʱʘʶʪ ʦʜʥʦ ʠʟ ʜʚʫʭ 

ʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 1 (ʠʩʪʠʥʘ) ʠʣʠ 0 (ʣʦʞʴ). 

ʅʘʜ ʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʥʜʘʤʠ ʚ MathCAD ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʪʦʨʳ 

(ʪʘʙʣ. 1.7): 

¶ ʠ (And) ^  (Ctrl +Shift+7); 

¶ ʠʣʠ (Or) Ù (Ctrl +Shift+6); 

¶ ʠʩʢʣʶʯʘʶʱʝʝ ʠʣʠ (Exclusive  or ) Ä (Ctrl +Shift+5); 

¶ ʦʪʨʠʮʘʥʠʝ (Not ) ×( Ctrl +Shift+1). 

ʊʘʙʣ. 1.7. ʃʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ MathCAD 
A B × A A ^  B A Ù B A Ä B 

1 1 0 1 1 0 

1 0 0 0 1 1 

0 1 1 0 1 1 

0 0 1 0 0 0 

1.4. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ. ʋʧʨʘʚʣʝʥʠʝ 
ʚʳʯʠʩʣʝʥʠʷʤʠ 

ʇʦ ʫʤʦʣʯʘʥʠʶ MathCAD ʚʳʚʦʜʠʪ ʯʠʩʣʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʪʦʯʥʦʩʪʴʶ ʪʨʝʭ ʮʠʬʨ ʚ 

ʜʨʦʙʥʦʡ ʯʘʩʪʠ, ʦʜʥʘʢʦ ʵʪʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʢʝʪʘ ʧʦ ʚʳʚʦʜʫ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ. ɺ ʤʝʥʶ MathCAD ʝʩʪʴ ʢʦʤʘʥʜʘ Format\Result, ʢʦʪʦʨʘʷ 

ʫʧʨʘʚʣʷʝʪ ʬʦʨʤʘʪʦʤ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʢʥʦ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʘʪʦʤ 

ʨʝʟʫʣʴʪʘʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1.31. 
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ʈʠʩ. 1.31. ʆʢʥʦ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʘʪʦʤ ʨʝʟʫʣʴʪʘʪʘ 

ɽʩʣʠ ʚʳʟʚʘʪʴ ʢʦʤʘʥʜʫ Format\Result, ʚʳʜʝʣʠʚ ʢʦʥʢʨʝʪʥʦʝ ʯʠʩʣʦ (ʨʝʟʫʣʴʪʘʪ), 

ʪʦ ʦʥʘ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴ ʬʦʨʤʘʪ ʵʪʦʛʦ ʯʠʩʣʘ, ʠʥʘʯʝ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ ʬʦʨʤʘʪ 

ʚʳʚʦʜʘ ʯʠʩʝʣ ʚʦ ʚʩʝʤ ʜʦʢʫʤʝʥʪʝ MathCAD.  

1.4.1. ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʯʠʩʣʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1.31 ʦʢʥʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʚʢʣʘʜʦʢ: 

¶ Number Format (ʯʠʩʣʦʚʦʡ ʬʦʨʤʘʪ) ʫʧʨʘʚʣʷʝʪ ʬʦʨʤʘʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʚʳʚʦʜʠʤʳʭ ʯʠʩʝʣ; 

¶ Display Options (ʦʧʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ) ʫʧʨʘʚʣʷʝʪ ʚʳʚʦʜʦʤ ʤʘʪʨʠʮ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ ʚʳʚʦʜʠʤʳʭ ʯʠʩʝʣ; 

¶ Unit  Display (ʚʳʚʦʜ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ) ʫʧʨʘʚʣʷʝʪ ʚʳʚʦʜʦʤ ʠ 

ʦʪʦʙʨʘʞʝʥʠʝʤ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ; 

¶ Tolerance (ʜʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ) ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚʝʱʝʩʪʚʝʥʥʳʝ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ 0. 

1.4.2. ʋʧʨʘʚʣʝʥʠʝ ʚʳʯʠʩʣʝʥʠʷʤʠ 

ɺ MathCAD ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ. ʕʪʦʪ ʨʝʞʠʤ ʤʦʞʥʦ 

ʦʪʢʣʶʯʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʩʣʫʞʠʪ ʢʦʤʘʥʜʘ Tools\ Calculate\ Automatic Calculation. 

ʇʦʚʪʦʨʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʡ ʢʦʤʘʥʜʳ ʦʧʷʪʴ ʚʢʣʶʯʘʝʪ ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʚʳʯʠʩʣʝʥʠʷ. ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʤ ʨʝʞʠʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʧʝʨʝʩʯʝʪ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʘʥʜʦʡ Tools \ Calculate \ Calculate 

Now (ʠʣʠ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ F9), ʘ ʧʝʨʝʩʯʝʪ ʚʩʝʛʦ ʜʦʢʫʤʝʥʪʘ ï ʢʦʤʘʥʜʦʡ Tools \ 

Calculate \ Calculate WorksSheet (ʙʳʩʪʨʳʡ ʚʳʟʦʚ ʢʦʤʙʠʥʘʮʠʷ ʢʣʘʚʠʰ Ctrl +F9). 

1.5. ʊʝʢʩʪʦʚʳʝ ʦʙʣʘʩʪʠ 

ɺ MathCAD ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʪʝʢʩʪʦʚʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʮʝʣʳʝ ʦʙʣʘʩʪʠ ʩ ʪʝʢʩʪʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ. ʊʘʢʠʝ ʦʙʣʘʩʪʠ ʥʦʩʷʪ ʥʘʟʚʘʥʠʝ ʪʝʢʩʪʦʚʳʭ. ʊʝʢʩʪʦʚʘʷ ʦʙʣʘʩʪʴ 

ʩʦʟʜʘʸʪʩʷ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʢʫʨʩʦʨ ʤʳʰʠ. ɺʩʪʘʚʢʫ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ: 

¶ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ Insert\Text Region; 

¶ ʥʘʞʘʪʴ ʩʠʤʚʦʣ ʜʚʦʡʥʦʡ ʢʘʚʳʯʢʠ; 

¶ ʚʚʝʩʪʠ ʣʶʙʦʝ ʩʣʦʚʦ, ʘ ʟʘʪʝʤ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ ʧʨʦʙʝʣ, ʧʦʩʣʝ ʯʝʛʦ ʦʙʣʘʩʪʴ 

ʚʚʦʜʘ ʬʦʨʤʫʣ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʢʩʪʦʚʫʶ ʦʙʣʘʩʪʴ. 
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ɿʘʪʝʤ ʚ ʩʦʟʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʪʝʢʩʪ. ʇʨʠ ʚʚʦʜʝ ʨʫʩʩʢʦʛʦ ʪʝʢʩʪʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʙʨʘʪʴ ʰʨʠʬʪ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ 

ʢʠʨʠʣʣʠʮʫ. ɺ MathCAD 12 ʵʪʦ ʜʦʣʞʝʥ ʙʳʪʴ ʰʨʠʬʪ ʷʚʥʦ ʩʦʜʝʨʞʘʱʠʡ ʩʣʦʚʦ Cyr 

(ʥʘʧʨʠʤʝʨ, Arial  Cyr , Times New Roman Cyr) (ʨʠʩ. 1.32). 

 
ʈʠʩ. 1.32. ʇʨʠʤʝʨ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʚ MathCAD 

ɺ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʧʨʠʥʷʪʳʝ ʚ ʬʦʨʤʘʪʠʨʦʚʘʥʥʦʤ 

ʪʝʢʩʪʝ ʚʦʟʤʦʞʥʦʩʪʠ: ʠʟʤʝʥʷʪʴ ʰʨʠʬʪ, ʝʛʦ ʨʘʟʤʝʨ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʳʨʘʚʥʠʚʘʥʠʝ, 

ʩʦʟʜʘʚʘʪʴ ʩʧʠʩʢʠ ʠ ʪ.ʜ. ɼʣʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʪʝʢʩʪʘ ʢʨʦʤʝ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʘʥʜʦʡ Format\Text. 

ɼʣʷ ʚʳʭʦʜʘ ʠʟ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʱʸʣʢʥʫʪʴ ʤʳʰʢʠ ʚʥʝ ʝʝ.  

ɺʥʫʪʨʠ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʦʙʣʘʩʪʴ ʚʚʦʜʘ ʬʦʨʤʫʣ. ɼʣʷ ʵʪʦʛʦ, 

ʥʘʭʦʜʷʩʴ ʚ ʪʝʢʩʪʦʚʦʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ Insert\Math  ʟʘʪʝʤ ʤʦʞʥʦ 

ʚʚʦʜʠʪʴ ʬʦʨʤʫʣʫ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʤʦʞʥʦ ʥʘʞʘʪʴ = (ʜʣʷ 

ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʝʪʘ) ʠʣʠ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ Ctrl +(ʜʣʷ ʩʠʤʚʦʣʴʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ). ʅʘ ʨʠʩ. 1.33 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʩʦ ʚʩʪʨʦʝʥʥʦʡ 

ʦʙʣʘʩʪʴʶ ʬʦʨʤʫʣ. 

 
ʈʠʩ. 1.33. ʊʝʢʩʪʦʚʘʷ ʦʙʣʘʩʪʴ ʩʦ ʚʩʪʨʦʝʥʥʦʡ ʬʦʨʤʫʣʦʡ 

ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ ʚʩʝ ʦʙʣʘʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʢʦʤʘʥʜʘ View\Regions.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ MathCAD ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʜʦʢʫʤʝʥʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʬʦʨʤʫʣʳ, ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ, ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʦʚ ʠ ʛʨʘʬʠʢʠ. 



ɸʣʝʢʩʝʝʚ ɽ.ʈ., ʏʝʩʥʦʢʦʚʘ ʆ.ɺ 

 23 

2. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ MathCAD 

ɼʦʢʫʤʝʥʪ, ʩʦʟʜʘʥʥʳʡ ʚ ʩʨʝʜʝ ʧʘʢʝʪʘ ʭʨʘʥʠʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʬʘʡʣʝ. ʈʘʩʩʤʦʪʨʠʤ 

ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʝʪ MathCAD ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ. 

2.1. ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʂʘʞʜʳʡ ʨʘʟ ʧʨʠ ʟʘʧʫʩʢʝ MathCAD ʩʦʟʜʘʝʪ ʥʦʚʦʝ ʧʫʩʪʦʝ ʦʢʥʦ ʧʦʜ ʠʤʝʥʝʤ 

Untitled:1. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʪʴ ʥʦʚʦʝ ʦʢʥʦ, ʥʘʭʦʜʷʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʨʝʜʝ 

ʧʘʢʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʦʜʥʦ ʠʟ ʜʝʡʩʪʚʠʡ: 

¶ ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ CTRL +N; 

¶ ʚʳʙʨʘʪʴ ʢʥʦʧʢʫ New (ʉʦʟʜʘʪʴ) ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ File\New. 

ʃʶʙʘʷ ʠʟ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʧʨʠʚʝʜʝʪ ʢ ʩʦʟʜʘʥʠʶ ʧʫʩʪʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʦʢʥʝ 

MathCAD. ʂʘʞʜʳʡ ʥʦʚʳʡ ʜʦʢʫʤʝʥʪ ʦʪʢʨʳʚʘʝʪʩʷ ʩ ʫʩʣʦʚʥʳʤ ʥʘʟʚʘʥʠʝʤ 

Untitled:1, Untitled:2, Untitled:3 ʠ ʪʘʢ ʜʘʣʝʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʩʢʦʣʴʢʦ 

ʜʦʢʫʤʝʥʪʦʚ ʙʳʣʦ ʦʪʢʨʳʪʦ ʜʦ ʥʝʛʦ.  

2.2. ʉʦʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʘ 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʚ MathCAD ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʜʥʦ ʠʟ ʜʝʡʩʪʚʠʡ: 

¶ ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ CTRL +S; 

¶ ʚʳʙʨʘʪʴ ʢʥʦʧʢʫ Save (ʉʦʭʨʘʥʠʪʴ)ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʘʥʜʦʡ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ File\Save; 

ɽʩʣʠ ʜʦʢʫʤʝʥʪ ʩʦʭʨʘʥʷʝʪʩʷ ʚʧʝʨʚʳʝ, ʪʦ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Save 

As (ʉʦʭʨʘʥʠʪʴ ʢʘʢ), ʚ ʢʦʪʦʨʦʤ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʠʤʷ ʠ ʪʠʧ ʩʦʭʨʘʥʷʝʤʦʛʦ 

ʬʘʡʣʘ. ʇʦʩʢʦʣʴʢʫ ʦʢʥʦ ʩʦʭʨʘʥʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠ ʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʠʭ ʞʝ 

ʦʢʦʥ ʚ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʪʦ ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʦ ʪʦʣʴʢʦ ʥʘ ʩʧʠʩʢʝ 

ʚʦʟʤʦʞʥʳʭ ʬʦʨʤʘʪʦʚ ʩʦʭʨʘʥʷʝʤʳʭ ʬʘʡʣʦʚ: 

¶ MathCAD  XML  Document (*.xmcd) ï ʩʦʚʨʝʤʝʥʥʳʡ ʬʦʨʤʘʪ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ XMLïʨʘʟʤʝʪʢʝ, ʤʦʞʥʦ 

ʦʪʢʨʳʚʘʪʴ ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ; 

¶ MathCAD  Compressed XML  Document (*.xcmcdz) ï ʬʦʨʤʘʪ XMLï

ʨʘʟʤʝʪʢʠ, ʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʞʘʪʠʝʤ; 

¶ MathCAD  Worksheet (*. mcd) ï ʩʪʘʥʜʘʨʪʥʳʡ ʬʦʨʤʘʪ ʜʦʢʫʤʝʥʪʦʚ 

MathCAD 12; 

¶ MathCAD  11 Worksheet (*. mcd) ï; 

¶ HTML  (*.html ) ï ʬʦʨʤʘʪ Webïʩʪʨʘʥʠʮʳ; 

¶ Rich Text Format (*.rtf ) ï ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʡ ʪʝʢʩʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ; 

¶ MathCAD Template (*.mct) ï ʬʦʨʤʘʪ ʰʘʙʣʦʥʘ MathCAD; 

¶ MathCAD  XML  Template (*.xmct) ï ʬʦʨʤʘʪ ʘhʙʣʦʥʘ ʥʘ ʦʩʥʦʚʝ XMLï

ʨʘʟʤʝʪʢʠ; 
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¶ MathCAD 11 Worksheet (*. mcd), MathCAD 2001 Worksheet (*. mcd), 

MathCAD 2001i Worksheet (*. mcd) ï ʧʦʟʚʦʣʷʶ ʩʦʭʨʘʥʷʪʴ ʬʘʡʣʳ ʚ 

ʬʦʨʤʘʪʘʭ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʠ MathCAD. 

2.3. ʆʪʢʨʳʪʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʜʦʢʫʤʝʥʪʘ 

ʆʪʢʨʳʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʜʦʢʫʤʝʥʪ ʤʦʞʥʦ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ: 

¶ ʅʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ CTRL +O; 

¶ ɺʳʙʨʘʪʴ ʢʥʦʧʢʫ Open (ʆʪʢʨʳʪʴ) ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ɺʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ File\Open. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʜʦʢʫʤʝʥʪ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ, ʚ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʥʘ ʫʜʘʣʝʥʥʦʤ ʩʝʨʚʝʨʝ ʀʥʪʝʨʥʝʪ. 

ʆʪʢʨʳʪʴ ʬʘʡʣ ʤʦʞʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʦʢʥʘ Windows ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ 

ʤʳʰʠ. ʇʨʠ ʵʪʦʤ MathCAD ʟʘʛʨʫʟʠʪʩʷ ʫʞʝ ʩ ʚʳʙʨʘʥʥʳʤ ʬʘʡʣʦʤ. 

2.4. ɿʘʢʨʳʪʠʝ ʜʦʢʫʤʝʥʪʘ 

ɿʘʢʨʳʪʴ ʜʦʢʫʤʝʥʪ ʤʦʞʥʦ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ: 

¶ ʅʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ CTRL +W; 

¶ ɺʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ File\Close; 

¶ ɿʘʢʨʳʪʴ ʦʢʥʦ ʜʦʢʫʤʝʥʪʘ, ʢʘʢ ʣʶʙʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʢʥʦ Windows; 

¶ ɿʘʚʝʨʰʠʪʴ ʩʝʘʥʩ ʨʘʙʦʪʳ ʚ MathCAD, ʟʘʢʨʳʚ ʦʢʥʦ ʧʘʢʝʪʘ, ʣʠʙʦ ʚʳʧʦʣʥʠʚ 

ʢʦʤʘʥʜʫ File\Exit . 

ɽʩʣʠ ʬʘʡʣ ʥʝ ʙʳʣ ʩʦʭʨʘʥʝʥ, ʪʦ ʧʦʷʚʠʪʴʩʷ ʦʢʥʦ Save As (ʉʦʭʨʘʥʠʪʴ ʢʘʢ), ʚ 

ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʬʘʡʣ ʠ ʚʳʡʪʠ, ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʠʟʤʝʥʝʥʠʡ ʠ ʚʳʡʪʠ (ʪʦ 

ʝʩʪʴ ʚʳʡʪʠ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ) ʠʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ. 

2.5. ʇʨʘʚʢʘ ʜʦʢʫʤʝʥʪʘ 

ʆʩʪʘʥʦʚʠʤʩʷ ʢʨʘʪʢʦ ʥʘ ʤʝʪʦʜʘʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘ ʚ MathCAD, ʪʝʤ 

ʙʦʣʝʝ, ʯʪʦ ʦʥʠ ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʦʜʦʙʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

Windowsïʧʨʠʣʦʞʝʥʠ̫ ʭ.  

2.5.1. ɺʳʜʝʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ 

ɺʳʜʝʣʠʪʴ ʬʨʘʛʤʝʥʪ ʜʦʢʫʤʝʥʪʘ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

¶ ʫʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʦʙʚʝʩʪʠ ʦʙʣʘʩʪʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ; 

¶ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ SHIFT  ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʝʝ, ʱʝʣʢʘʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ 

ʥʘʯʘʣʝ ʠ ʚ ʢʦʥʮʝ, ʚʳʜʝʣʷʝʤʦʡ ʦʙʣʘʩʪʠ; 

¶ ʨʘʟʨʦʟʥʝʥʥʳʝ ʦʙʣʘʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʱʝʣʯʢʦʤ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ ʧʨʠ 
ʥʘʞʘʪʦʡ ʢʣʘʚʠh ʝ CTRL ; 

¶ ʚʩʝ ʩʦʜʝʨʞʠʤʦʝ ʜʦʢʫʤʝʥʪʘ ʚʳʜʝʣʷʝʪʩʷ ʢʦʤʘʥʜʦʡ Edit \Select All ; 

ʉʥʷʪʴ ʚʳʜʝʣʝʥʠʝ ʤʦʞʥʦ ʱʝʣʯʢʦʤ ʤʳʰʠ ʚ ʥʝʚʳʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʜʦʢʫʤʝʥʪʘ. 

2.5.2. ʋʜʘʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʬʨʘʛʤʝʥʪʘ ʜʦʢʫʤʝʥʪʘ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠ ʫʜʘʣʠʪʴ ʦʜʥʠʤ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʩʧʦʩʦʙʦʚ: ʢʣʘʚʠʰʘ Del ï ʫʜʘʣʷʝʪ ʚʳʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ, ʢʣʘʚʠʰʠ 

CTRL +D ï ʫʜʘʣʷʶʪ ʪʝʢʫʱʫʶ ʦʙʣʘʩʪʴ.  
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ʇʫʩʪʳʝ ʩʪʨʦʢʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʤʦʞʥʦ ʫʙʨʘʪʴ, ʫʩʪʘʥʦʚʠʚ ʢʫʨʩʦʨ 

ʚ ʥʘʯʘʣʦ ʩʪʨʦʢʠ ʠ ʥʘʞʘʚ Del. 

2.5.3. ʂʦʧʠʨʦʚʘʥʠʝ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʯʘʩʪʠ ʜʦʢʫʤʝʥʪʘ 

ʏʪʦʙʳ ʩʢʦʧʠʨʦʚʘʪʴ ʠʣʠ ʧʝʨʝʤʝʩʪʠʪʴ ʬʨʘʛʤʝʥʪ ʜʦʢʫʤʝʥʪʘ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʦʜʥʠʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʥʝʝ ʩʧʦʩʦʙʦʤ, ʘ ʟʘʪʝʤ ʧʦʤʝʩʪʠʪʴ ʚ ʙʫʬʝʨ 

ʦʙʤʝʥʘ. ʉʜʝʣʘʪʴ ʵʪʦ ʤʦʞʥʦ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʦʜʥʠʤ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʩʨʝʜʩʪʚ: 

¶ ʢʦʤʘʥʜʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ Edit \Copy (ʂʦʧʠʨʦʚʘʪʴ) ʠʣʠ Edit \Cut (ɺʳʨʝʟʘʪʴ); 

¶ ʢʥʦʧʢʠ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Copy ʠ Edit ; 

¶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʘʥʜʳ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ; 

¶ ʛʦʨʷʯʠʝ ʢʣʘʚʠʰʠ CTRL +C ʠ CTRL +X. 

ɺʩʪʘʚʠʪʴ ʬʨʘʛʤʝʥʪ ʠʟ ʙʫʬʝʨʘ ʤʦʞʥʦ ʪʘʢ: 

¶ ʢʦʤʘʥʜʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ Edit \Paste (ɺʩʪʘʚʠʪʴ); 

¶ ʢʥʦʧʢʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Paste; 

¶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʤʘʥʜʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ; 

¶ ʛʦʨʷʯʠʝ ʢʣʘʚʠʰʠ CTRL +V. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʜʦʢʫʤʝʥʪʘ ʫʜʦʙʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʝʪʘʩʢʠʚʘʥʠʝ. ɽʩʣʠ ʧʦʤʝʩʪʠʪʴ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʥʘ ʦʜʠʥ ʠʟ 

ʚʳʜʝʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʦʥ ʧʨʠʦʙʨʝʪʝʪ ʬʦʨʤʫ ʣʘʜʦʥʠ. ʋʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ 

ʤʳʰʠ ʬʨʘʛʤʝʥʪ ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʚ ʣʶʙʦʝ ʤʝʩʪʦ ʨʘʙʦʯʝʛʦ ʜʦʢʫʤʝʥʪʘ, ʘ ʧʨʠ 

ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʝ CTRL ï ʩʢʦʧʠʨʦʚʘʪʴ. 

2.5.4. ɺʳʨʘʚʥʠʚʘʥʠʝ ʦʙʣʘʩʪʝʡ 

ɼʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʪʝʢʩʪʦʚʳʭ ʦʙʣʘʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠ 

ʚʳʨʦʚʥʷʪʴ ʣʠʙʦ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ, ʣʙʁʦ ʧʦ ʚʝʨʭʥʝʤʫ ʢʨʘʶ. 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʦʙʣʘʩʪʝʡ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ Format\Align 

Regions ʠʣʠ ʢʥʦʧʦʢ Al ign Across (ɻʦʨʠʟʦʥʪʘʣʴʥʦ) ʠ  Align Down (ɺʝʨʪʠʢʘʣʴʥʦ) 

ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

2.5.5. ʆʙʥʦʚʣʝʥʠʝ ʚʠʜʘ ʜʦʢʫʤʝʥʪʘ 

ʕʪʘ ʦʧʝʨʘʮʠʷ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʚ ʜʦʢʫʤʝʥʪʝ ʧʦʷʚʠʣʘʩʴ ʣʠʰʥʷʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʥʘʦʙʦʨʦʪ, 

ʫʜʘʣʷʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʠʩʯʝʟʘʝʪ. ɺʩʝ ʩʪʘʥʝʪ ʥʘ ʤʝʩʪʦ, ʝʩʣʠ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ 

View\Refresh (CTRL+R). 

2.5.6. ʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ 

ɸʥʛʣʦʷʟʳʯʥʫʶ ʦʨʬʦʛʨʘʬʠʶ ʚ MathCAD ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʚ ʚʳʜʝʣʝʥʥʦʡ 

ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʠʣʠ ʚʦ ʚʩʝʤ ʜʦʢʫʤʝʥʪʝ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʠʮʠʠ ʢʫʨʩʦʨʘ. ɼʣʷ ʵʪʦʛʦ 

ʩʫʱʝʩʪʚʫʝʪ ʢʦʤʘʥʜʘ Edit \Check Spelling.  

 2.5.7. ʆʪʤʝʥʘ ʧʦʩʣʝʜʥʝʛʦ ʜʝʡʩʪʚʠʷ 

ʆʧʝʨʘʮʠʷ ʦʪʤʝʥʳ ʧʦʩʣʝʜʥʝʛʦ ʜʝʡʩʪʚʠʷ ʨʘʙʦʪʘʝʪ ʚ MathCAD ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ 

ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ Windows. ʆʪʤʝʥʘ ʨʘʥʝʝ ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʘʤʠ: Edit \Undo ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ; ʢʥʦʧʢʦʡ Undo ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ; ʢʣʘʚʠʰʘʤʠ CTRL +Z. 

ʇʦʚʪʦʨ ʨʘʥʝʝ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢ: 
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¶ Edit \Redo ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ; 

¶ ʢʥʦʧʢʦʡ Redo ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ʢʣʘʚʠʰʘʤʠ CTRL+Y . 

2.5.8. ʇʝʯʘʪʴ ʜʦʢʫʤʝʥʪʘ 

ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʨʘʩʧʝʯʘʪʘʪʴ ʜʦʢʫʤʝʥʪ ʵʪʦ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʩ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʧʨʠʥʪʝʨʘ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʋʧʨʘʚʣʝʥʠʝ ʧʝʯʘʪʴʶ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦɦ ʴʶ ʧʫʥʢʪʦʚ ʤʝʥʶ: 

¶ Page Setup ï ʫʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʘʥʠʮʳ (ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʟʤʝʨ, ʪʠʧ 

ʧʝʯʘʪʠ ʠ ʪʘʢ ʜʘʣʝʝ); 

¶ Print  Preview ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʜʦʢʫʤʝʥʪʘ; 

¶ Print  ïʧʝʯʘʪʴ ʜʦʢʫʤʝʥʪʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʙʦʨʘ ʧʨʠʥʪʝʨʘ, ʩʤʝʥʦʡ ʝʛʦ 

ʫʩʪʘʥʦʚʦʢ ʠ ʟʘʜʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʝʯʘʪʥʳʭ ʢʦʧʠʡ. 

2.6. ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ʠ ʬʦʨʤʫʣ 

ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ʠ ʬʦʨʤʫʣ ʚ MathCAD ʦʯʝʥʴ ʧʦʭʦʞʝ ʥʘ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚ ʦʙʳʯʥʳʭ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʘʭ. ʇʦʵʪʦʤʫ ʫʜʝʣʠʤ ʚʥʠʤʘʥʠʝ 

ʪʦʣʴʢʦ ʬʦʨʤʘʪʘʤ ʰʨʠʬʪʦʚ ʠ ʘʙʟʘʮʝʚ. 

ʀʟʤʝʥʠʪʴ ʰʨʠʬʪ (ʪʠʧ, ʨʘʟʤʝʨ, ʩʪʠʣʴ, ʮʚʝʪ, ʧʦʟʠʮʠʶ) ʚ ʚʳʜʝʣʝʥʥʦʡ  ʦʙʣʘʩʪʠ, 

ʤʦʞʥʦ ʚʳʟʚʘʚ ʦʢʥʦ Text Format (ʌʦʨʤʘʪ ʪʝʢʩʪʘ) ʠʟ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ Format. 

ʇʘʨʘʤʝʪʨʳ ʘʙʟʘʮʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʦʢʥʝ Paragraph Format (ʨʠʩ. 2.3), ʚʳʟʚʘʪʴ 

ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʠʟ ʤʝʥʶ Format ʧʨʠ ʚʳʜʝʣʝʥʥʦʡ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ. ʕʪʠ ʞʝ 

ʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʢʥʦʧʦʢ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʬʦʨʤʫʣ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʰʨʠʬʪʘ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʦʜʥʦʡ ʬʦʨʤʫʣʝ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʰʨʠʬʪʘ 

ʧʝʨʝʤʝʥʥʳʭ ʚʦ ʚʩʝʤ ʜʦʢʫʤʝʥʪʝ. ʊʦʞʝ ʢʘʩʘʝʪʩʷ ʠ ʢʦʥʩʪʘʥʪ. 

2.7. ʉʧʨʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ 

ʉʧʨʘʚʦʯʥʘʷ ʩʠʩʪʝʤʘ MathCAD ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ: 

¶ Tutorials  ï ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ ʧʦ MathCAD, ʧʦʩʪʨʦʝʥʳ ʚ ʬʦʨʤʝ 

ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ ʦʪ ʧʨʦʩʪʦʛʦ ʢ ʩʣʦʞʥʦʤʫ; 

¶ QuickSheets ï ʜʦʢʫʤʝʥʪʳ MathCAD ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚ ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʡ 

ʢʥʠʛʠ, ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʦʚ, ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʙʳʩʪʨʳʤʠ ʰʧʘʨʛʘʣʢʘʤʠ. 

¶ Reference Tables ï ʩʧʨʘʚʦʯʥʠʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ, 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ; 

¶ Userôs Guide ï ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ MathCAD; 

¶ Release Notes ï ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ MathCAD; 

¶ Eïbook ï ʵʣʝʢʪʨʦʥʥʳʝ ʢʥʠʛʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʙʠʙʣʠʦʪʝʢ.  

ɺʳʟʦʚ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ ʢʦʤʘʥʜʦʡ Help. 

ʂʘʞʜʘʷ ʠʟ ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ ʦʪʢʨʳʚʘʝʪʩʷ ʚ ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʦʢʥʝ ʠ ʠʤʝʝʪ ʩʚʦʠ 

ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʭʦʞʠ ʥʘ ʩʪʨʦʝʥʠʝ ʦʢʥʘ ʙʨʘʫʟʝʨʘ.  
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3. ɿʘʜʘʯʠ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʚ MathCAD 

ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ ʦʩʥʦʚʘʥʦ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʩ 

ʚʝʢʪʦʨʘʤʠ ʠ ʤʘʪʨʠʮʘʤʠ. ʕʪʦʪ ʨʘʟʜʝʣ ʟʥʘʢʦʤʠʪ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʪʠʧʘʤʠ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʘʢʝʪ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. 

3.1. ɺʝʢʪʦʨʳ ʠ ʤʘʪʨʠʮʳ ʚ MathCAD 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʤʥʦʞʝʩʪʚʦʤ  ʜʘʥʥʳʭ  ʦʢʘʟʳʚʘʝʪʩʷ ʫʜʦʙʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʩʩʠʚʳ. 

ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʤʘʩʩʠʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ʯʠʩʣʦʚʳʭ ʠʣʠ ʩʠʤʚʦʣʴʥʳʭ 

ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʤʝʩʪʦ ʩʦʟʜʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʘʞʜʦʛʦ 

ʜʘʥʥʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʩʦʟʜʘʪʴ ʦʜʠʥ ʤʘʩʩʠʚ, ʛʜʝ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʙʫʜʝʪ ʧʨʠʩʚʦʝʥ 

ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʩʩʠʚ ï ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʪʠʧ ʜʘʥʥʳʭ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ. 

ʈʘʥʝʝ ʙʳʣ ʦʧʠʩʘʥ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʘʷ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʟʥʘʯʝʥʠʡ, ʥʦ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʤʝʥʥʦʡ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʪʠʧʘ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ çʚʩʷ ʮʝʣʠʢʦʤè, ʠ ʜʦʩʪʫʧʘ ʢ 

ʦʪʜʝʣʴʥʳʤ ʝʝ ʟʥʘʯʝʥʠʷʤ ʥʝʪ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ 

ʧʝʨʝʤʝʥʥʦʡ ʩ ʤʥʦʞʝʩʪʚʦʤ ʢʦʤʧʦʥʝʥʪ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʜʘʥʘ ʢʘʢ ʤʘʩʩʠʚ (ʢʘʢ ʠ 

ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʤʘʩʩʠʚʫ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʩʚʦʝʥʦ ʠʤʷ). 

ʇʝʨʝʤʝʥʥʫʶ, ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ ʧʨʦʩʪʦ ʩʧʠʩʦʢ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʶʪ 

ʦʜʥʦʤʝʨʥʳʤ ʤʘʩʩʠʚʦʤ ʠʣʠ ʚʝʢʪʦʨʦʤ. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʭʨʘʥʷɦ ʠʤʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʣʝʤʝʥʪʝ ʤʘʩʩʠʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠʤʷ ʤʘʩʩʠʚʘ ʠ ʧʦʨʷʜʢʦʚʳʡ 

ʥʦʤʝʨ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ, ʥʘʟʳʚʘʝʤʳʡ ʠʥʜʝʢʩʦʤ. 

ɽʩʣʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʚ ʬʦʨʤʘʪʝ 

ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ (ʤʘʪʨʠʮʳ). 

ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʭʨʘʥʷʱʠʤʩʷ ʚ ʪʘʢʦʤ ʤʘʩʩʠʚʝ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠʤʷ 

ʤʘʩʩʠʚʘ ʠ ʜʚʘ ʠʥʜʝʢʩʘ, ʧʝʨʚʳʡ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʤʝʨʫ ʩʪʨʦʢʠ, ʘ ʚʪʦʨʦʡ - 

ʥʦʤʝʨʫ ʩʪʦʣʙʮʘ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʤʝʥʪ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʠʥʜʝʢʩʘʮʠʠ ʚ MathCAD ʦʧʨʝʜʝʣʝʥʘ ʩʠʩʪʝʤʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ORIGIN. ʇʦ ʫʤʦʣʯʘʥʠʶ ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʧʝʨʝʤʝʥʥʦʡ ʨʘʚʥʦ 0. ʀʥʜʝʢʩʳ ʤʦʛʫʪ ʙʳʪʴ 

ʪʦʣʴʢʦ ʮʝʣʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ ʠʣʠ ʥʫʣʝʤ.  

ɺʝʢʪʦʨʳ ʠ ʤʘʪʨʠʮʳ ʚ MathCAD ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʧʫʪʝʤ ʚʚʦʜʘ ʠʭ ʵʣʝʤʝʥʪʦʚ. ɼʣʷ 

ʚʚʦʜʘ ʠʥʜʝʢʩʘ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʤʚʦʣ ʧʨʷʤʦʡ ʦʪʢʨʳʚʘʶʱʝʡʩʷ 

ʩʢʦʙʢʠ ï [, ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʧʦʩʣʝ ʠʤʝʥʠ ʧʝʨʝʤʝʥʥʦʡ.  

ɺ ʪʘʙʣʠʮʝ 3.1 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʩʠʚ X, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ 

ʵʣʝʤʝʥʪʦʚ. 

ʊʘʙʣʠʮʘ 3.1. ɺʚʦʜ ʤʘʩʩʠʚʘ ʍ ʧʦʵʣʝʤʝʥʪʥʦ 
ɺʚʦʜʠʤʳʝ ʩʠʤʚʦʣʳ ʆʪʦʙʨʘʞʘʝʤʳʝ ʩʠʤʚʦʣʳ 

X [ 1 Shift+:  5 X1:=5 

X [ 2 Shift+:  8 X2:= 8 

X [ 3 Shift+:  10 X3:= 10 
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ʇʨʠ ʚʚʦʜʝ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʠʥʜʝʢʩʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʷʪʴ ʟʘʧʷʪʦʡ. ʂʘʢ 

ʦʧʨʝʜʝʣʠʪʴ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ɸ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʩʪʨʦʢ ʠ ʜʚʫʭ ʩʪʦʣʙʮʦʚ, 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 3.2.  

ʊʘʙʣʠʮʘ 3.2. ʇʦʵʣʝʤʝʥʪʥʳʡ ʚʚʦʜ ʤʘʪʨʠʮʳ ɸ 
ɺʚʦʜʠʤʳʝ ʩʠʤʚʦʣʳ ʆʪʦʙʨʘʞʘʝʤʳʝ ʩʠʤʚʦʣʳ 

A [ 1,1 Shift+:  0.1 A11 := 0.1 

A [ 1,2 Shift+:  -2.5 A12 := -2.5 

A [ 2,1 Shift+:  -1.0 A21 := -1.0 

A [ 2,2 Shift+:  5.2 A22 := 5.2 

ʅʘ ʨʠʩʫʥʢʝ 3.1 ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ MathCAD, ʚ ʢʦʪʦʨʦʤ 

ʦʧʨʝʜʝʣʝʥʳ ʤʘʩʩʠʚʳ ʍ ʠ ɸ. ɿʜʝʩʴ ʧʝʨʝʤʝʥʥʦʡ ORIGIN ʧʨʠʩʚʦʝʥʦ ʟʥʘʯʝʥʠʝ, 

ʨʘʚʥʦʝ 1. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʜʝʢʩʘʮʠʷ ʚ ʤʘʩʩʠʚʘʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʝʜʠʥʠʮʳ. 

 
ʈʠʩʫʥʦʢ 3.1. ɺʚʦʜ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ ʠ ʤʘʪʨʠʮʳ, ORI GIN=1. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ (ʨʠʩ. 3.2), ʢʘʢ ʠʟʤʝʥʠʪʩʷ ʠʥʜʝʢʩʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ, 

ʝʩʣʠ ORI GIN=0. 

 
ʈʠʩʫʥʦʢ 3.2. ɺʚʦʜ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ ʠ ʤʘʪʨʠʮʳ, ORIGIN=0. 

ɺʥʠʤʘʥʠʝ!!! ʀʥʜʝʢʩʠʨʦʚʘʥʥʳʝ ʧʝʨʝʤʝʥʥʳʝ (ʚʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʠʤʚʦʣʘ 

ʧʨʷʤʦʡ ʦʪʢʨʳʚʘʶʱʝʡʩʷ ʩʢʦʙʢʠ ʍ1) ʠ ʩʢʘʣʷʨʥʳʝ ʧʝʨʝʤʝʥʥʳʝ (ʚʚʦʜʠʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʟʥʘʢʘ çʪʦʯʢʘè ʍ 1), ʩʦʜʝʨʞʘɦ ʠʝ ʠʥʜʝʢʩ ʚ ʠʤʝʥʠ, ʧʣʦʭʦ ʨʘʟʣʠʯʠʤʳ ʥʘ 

ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ. ɺʠʟʫʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʠʥʜʝʢʩ ʚ ʠʤʝʥʠ ʩʢʘʣʷʨʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʥʘʭʦʜʠʪʩʷ ʥʝʤʥʦʛʦ ʧʨʘʚʝʝ ʦʪ ʩʘʤʦʛʦ ʠʤʝʥʠ, ʯʝʤ ʠʥʜʝʢʩ ʵʣʝʤʝʥʪʘ 

ʤʘʩʩʠʚʘ. 
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3.2. ʈʘʙʦʪʘ ʩ ʤʘʪʨʠʮʘʤʠ ʠ ʚʝʢʪʦʨʘʤʠ ʚ MathCAD 

ʈʘʙʦʪʘ ʩ ʤʘʪʨʠʮʘʤʠ ʠ ʚʝʢʪʦʨʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʳʙʦʨʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʫʥʢʪʦʚ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ ʠʣʠ ʦʙʨʘʱʝʥʠʝʤ 

ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʬʫʥʢʮʠʷʤ. 

ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʧʘʥʝʣʴ ʦʧʝʨʘʮʠʡ ʩ ʤʘʪʨʠʮʘʤʠ ʠ ʚʝʢʪʦʨʘʤʠ (ʨʠʩ. 3.3), 

ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ  ʚ ʧʘʥʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 
ʈʠʩʫʥʦʢ 3.3. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʘʪʨʠʮʘʤʠ ʠ ʚʝʢʪʦʨʘʤʠ 

ʇʘʥʝʣʴ ʦʧʝʨʘʮʠʡ ʩ ʤʘʪʨʠʮʘʤʠ ʠ ʚʝʢʪʦʨʘʤʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: 

 ï ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʟʤʝʨʦʚ ʤʘʪʨʠʮʳ; 

 ï ʚʚʦʜ ʵʣʝʤʝʥʪʘ ʤʘʩʩʠʚʘ; 

 ï ʚʳʯʠʩʣʝʥʠʝ ʤʘʪʨʠʮʳ, ʦʙʨʘʪʥʦʡ ʢ ʜʘʥʥʦʡ: ʝʩʣʠ ɸ - ʠʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ, ʪʦ ɸ
-1
 

ï ʦʙʨʘʪʥʘʷ ʢ ʥʝʡ; 

 ï ʚʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ ʤʘʪʨʠʮʳ: |A|=detA; 

 ï ʦʧʝʨʘʪʦʨ ʚʝʢʪʦʨʠʟʘʮʠʠ (ʧʦʵʣʝʤʝʥʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʚʝʢʪʦʨʘʤʠ ʠ 

ʤʘʪʨʠʮʘʤʠ): ʝʩʣʠ V={ vij}, ʪʦ f(V)={ f(vij)} ʠʣʠ ʝʩʣʠ A={ aij} ʠ B={ bij}, ʪʦ AB={ aijbij}; 

 ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ: ɸ
<j>  
ï j-ʡ ʩʪʦʣʙʝʮ ʤʘʪʨʠʮʳ; 

 ï ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ: A={ aij}, A
T
={ aji; 

 ï ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ: j=m..n; 

 ï ʚʳʯʠʩʣʝʥʠʝ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ: ʝʩʣʠ x(x1,x2,é,xn) ʠ 

y(y1,y2,...,yn), ʪʦ xĀy=x1y1+x2y2+...+xnyn; 

 ï ʚʳʯʠʩʣʝʥʠʝ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ: ʝʩʣʠ x(x1,x2,x3) ʠ y(y1,y2,y3), 

ʪʦ xĬy=(x2y3-x3y2, x3y1-x1y3,x1y2-x2y1); 

 ï ʚʳʯʠʩʣʝʥʠʝ ʩʫʤʤʳ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ: ʝʩʣʠ x(x1,x2,é,xn), ʪʦ 

×x=x1+x2+...+xn. 

 ï ʚʠʟʫʘʣʠʟʘʮʠʷ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʭʨʘʥʝʥʥʦʡ ʚ ʤʘʪʨʠʮʝ: ʦʙʨʘʙʦʪʢʘ 

ʨʠʩʫʥʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʨʠʮʘʤʠ, ʟʘʜʘʶʱʠʤʠ ʢʦʦʨʜʠʥʘʪʳ ʠʭ ʪʦʯʝʢ; 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʝʨʦʚ, ʮʠʬʨʦʚʳʭ 

ʬʦʪʦʘʧʧʘʨʘʪʦʚ, ʛʨʘʬʠʯʝʩʢʠʭ ʨʝʜʘʢʪʦʨʦʚ ʠ ʪ.ʧ. 
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ɺʳʰʝ ʙʳʣʦ ʦʧʠʩʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚʚʦʜ ʚʝʢʪʦʨʘ ʠʣʠ ʤʘʪʨʠʮʳ 

ʧʦʵʣʝʤʝʥʪʥʦ. ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʯʪʦʙʳ 

ʚʚʝʩʪʠ ʤʘʪʨʠʮʫ ʚ ʨʘʙʦʯʠʡ ʜʦʢʫʤʝʥʪ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ  ʧʘʥʝʣʠ ʦʧʝʨʘʮʠʡ ʩ 

ʤʘʪʨʠʮʘʤʠ ʠ ʚʝʢʪʦʨʘʤ: 

¶ ʚʚʝʩʪʠ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠʤʷ ʤʘʪʨʠʮʳ ʠ ʟʥʘʢ ʧʨʠʩʚʘʠʚʘʥʠʷ; 

¶ ʱʝʣʯʢʦʤ ʧʦ ʢʥʦʧʢʝ  ʦʪʢʨʳʪʴ ʦʢʥʦ ʜʠʘʣʦʛʘ (ʨʠʩ. 3.4); 

¶ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʩʪʨʦʢ (Rows) ʠ ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ (Columns) ʙʫʜʫʱʝʡ 

ʤʘʪʨʠʮʳ; 

¶ ʟʘʢʨʳʪʴ ʦʢʥʦ ʜʠʘʣʦʛʘ, ʱʝʣʢʥʫʚ ʧʦ ʢʥʦʧʢʝ OK ; 

¶ ʚʚʝʩʪʠ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ, ʫʩʪʘʥʦʚʠʚ ʢʫʨʩʦʨ ʚ ʧʦʣʝ ʚʚʦʜʘ, ʢʦʪʦʨʦʝ 
ʧʦ̫ʚʠʪʩʷ ʩʧʨʘʚʘ ʦʪ ʟʥʘʢʘ ʧʨʠʩʚʘʠʚʘʥʠʷ (ʨʠʩ. 3.5). 

 

                               
ʈʠʩʫʥʦʢ 3.4. ʆʢʥʦ ʜʠʘʣʦʛʘ ʦʧʨʝʜʝʣʝʥʠʷ          ʈʠʩʫʥʦʢ 3.5. ʌʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ 

ʨʘʟʤʝʨʦʚ ʤʘʪʨʠʮʳ                                                                 ʣʠʩʪʘ ʚ ʤʦʤʝʥʪ ʚʚʦʜʘ 

                                                                                                    ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ 

 

ɺʥʠʤʘʥʠʝ!!! ʆʧʠʩʘʥʥʳʤ  ʚʳʰʝ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʤʘʪʨʠʮʫ ʥʝ ʙʦʣʝʝ, 

ʯʝʤ ʠʟ 100 ʵʣʝʤʝʥʪʦʚ.  

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʢʘʢʫʶ ʣʠʙʦ ʦʧʝʨʘʮʠʶ ʥʘʜ ʤʘʪʨʠʮʝʡ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʦʢ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʝ 

ʠ ʚʚʝʩʪʠ ʚ ʧʦʣʝ ʚʚʦʜʘ ʠʤʷ ʤʘʪʨʠʮʳ. ʅʘʧʨʠʤʝʨ, ʱʝʣʯʦʢ ʧʦ ʢʥʦʧʢʝ 

ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ  ʚʳʟʦʚʝʪ ʢʦʥʩʪʨʫʢʮʠʶ , ʘ ʢʦʥʩʪʨʫʢʮʠʷ  

ʧʦʷʚʠʪʩʷ, ʝʩʣʠ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʚʳʯʠʩʣʝʥʠʷ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ . 

ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ ʧʦʷʚʠʪʩʷ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ.  

ʌʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ MathCAD, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 3.6, ʩʦʜʝʨʞʠʪ 

ʧʨʠʤʝʨʳ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʤʘʪʨʠʮʘʤʠ. ʈʝʰʘʷ ʧʦʜʦʙʥʳʝ ʟʘʜʘʯʠ, ʥʝ ʩʣʝʜʫʝʪ 

ʟʘʙʳʚʘʪʴ ʦ ʩʚʦʡʩʪʚʘʭ ʵʣʝʤʝʥʪʘʨʥʦʡ ʘʣʛʝʙʨʳ ʤʘʪʨʠʮ, ʥʘʧʨʠʤʝʨ, ʧʦʤʥʠʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʩʫʤʤʠʨʦʚʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʤʘʪʨʠʮʳ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ, ʘ ʧʝʨʝʤʥʦʞʘʪʴ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʧʝʨʚʦʡ ʤʘʪʨʠʮʳ ʨʘʚʥʦ ʯʠʩʣʫ ʩʪʨʦʢ 

ʚʪʦʨʦʡ. 
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ʈʠʩʫʥʦʢ 3.6. ʇʨʠʤʝʨʳ ʦʧʝʨʘʮʠʡ ʥʘʜ ʤʘʪʨʠʮʘʤʠ 

ʈʘʙʦʪʘ ʩ ʚʝʢʪʦʨʘʤʠ ʚ MathCAD ʪʘʢ ʞʝ ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʡ. ɺʳʯʠʩʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚʦ ʬʨʘʛʤʝʥʪʝ ʨʘʙʦʯʝʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘ ʨʠʩʫʥʢʝ 3.7, ʠʟʚʝʩʪʥʳ ʠʟ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʝʢʪʦʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ.  

ɺʥʠʤʘʥʠʝ!!! ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʣʠʥʳ ʚʝʢʪʦʨʘ D (ʨʠʩ.3.7) ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʢʥʦʧʢʘ Absolute Value (ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ), ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ Calculator, ʘ ʚʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ ʤʘʪʨʠʮʳ ɸ (ʨʠʩ.3.6) ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ Determinant (ʦʧʨʝʜʝʣʠʪʝʣʴ) ʩ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ Matrix . ɺʠʟʫʘʣʴʥʦ ʵʪʠ ʢʥʦʧʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ, ʥʦ ʦʧʝʨʘʮʠʠ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʠʤʠ,  ʨʘʟʣʠʯʥʳ.  

ʅʝʤʥʦʛʦ çʥʝʦʙʳʯʥʳʤè, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʤʦʞʝʪ 

ʧʦʢʘʟʘʪʴʩʷ ʦʧʝʨʘʪʦʨ ʚʝʢʪʦʨʠʟʘʮʠʠ, ʚʳʟʳʚʘʝʤʳʡ ʢʥʦʧʢʦʡ . ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢ 

ʚʳʨʘʞʝʥʠʶ sin ( M), ʛʜʝ M - ʵʪʦ ʚʝʢʪʦʨ, ʧʨʠʤʝʥʠʪʴ ʵʪʦʪ ʦʧʝʨʘʪʦʨ (ʨʠʩ. 3.8), ʪʦ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʯʠʩʣʝʥʠʡ ʙʫʜʝʪ ʚʝʢʪʦʨ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ ʩʠʥʫʩʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʠʩʭʦʜʥʦʛʦ ʚʝʢʪʦʨʘ M. ɺ ʢʘʯʝʩʪʚʝ ʝʱʝ ʦʜʥʦʛʦ 

ʧʨʠʤʝʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʝʨʘʪʦʨʘ ʚʝʢʪʦʨʠʟʘʮʠʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʫʤʥʦʞʝʥʠʝ 

ʚʝʢʪʦʨʦʚ M ʠ K (ʨʠʩ.3.8). ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚʳʨʘʞʝʥʠʝ MĀK ʜʘʝʪ ʩʢʘʣʷʨʥʦʝ 
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ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʘʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ, ʘ ʵʪʦ ʞʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʜ ʟʥʘʢʦʤ ʜʣʠʥʥʦʡ 

ʩʪʨʝʣʢʠ ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʚʝʢʪʦʨ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪ ʠʩʭʦʜʥʳʭ ʚʝʢʪʦʨʦʚ.  

 
ʈʠʩʫʥʦʢ 3.7. ʇʨʠʤʝʨʳ ʚʝʢʪʦʨʥʳʭ ʦʧʝʨʘʮʠʡ 

 
ʈʠʩʫʥʦʢ 3.8. ʇʨʠʤʝʨʳ ʚʝʢʪʦʨʠʟʘʮʠʠ ʚʝʢʪʦʨʦʚ ʠ ʤʘʪʨʠʮ 
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ɺʥʠʤʘʥʠʝ!!! ɺ ʨʘʥʥʠʭ ʚʝʨʩʠʷʭ MathCAD ʬʫʥʢʮʠʠ, ʘʨʛʫʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ 

ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʩʢʘʣʷʨʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʥʘʧʨʠʤʝʨ, sin ( M) , ʤʦʞʥʦ ʙʳʣʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʝʢʪʦʨʘʤʠ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʝʨʘʪʦʨʘ 

ʚʝʢʪʦʨʠʟʘʮʠʠ. ʊʝʧʝʨʴ ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. ɽʩʣʠ ʢ ʚʳʨʘʞʝʥʠʶ sin ( M), ʛʜʝ M ï 

ʚʝʢʪʦʨ, ʥʝ ʧʨʠʤʝʥʷʪʴ ʚʝʢʪʦʨʠʟʘʮʠʶ, ʪʦ ʦʥʘ ʚʳʧʦʣʥʠʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɸ ʚʦʪ 

ʝʩʣʠ ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʠʠ ï ʤʘʪʨʠʮʘ, ʪʦ ʧʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʚʝʢʪʦʨʠʟʘʮʠʠ 

ʦʙʷʟʘʪʝʣʴʥʦ (ʨʠʩ.3.8). 

ɺ MathCAD ʩ ʤʘʪʨʠʮʘʤʠ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʠʤʚʦʣʴʥʳʝ ʦʧʝʨʘʮʠʠ. ʄʝʥʶ 

ʩʠʤʚʦʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʩʦʜʝʨʞʠʪ ʪʨʠ ʬʫʥʢʮʠʠ ï ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ (Transpose), 

ʦʙʨʘʱʝʥʠʝ ʤʘʪʨʠʮʳ (Invert) ʠ ʚʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ ʤʘʪʨʠʮʳ (Determinant ).  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʠʟʚʝʩʪʠ ʢʘʢʫʶ ʣʠʙʦ ʦʧʝʨʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʥʶ, 

ʤʘʪʨʠʮʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ, ʘ ʟʘʪʝʤ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʧʫʥʢʪ ʤʝʥʶ 

ʱʝʣʯʢʦʤ ʤʳʰʠ. ʌʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ MathCAD, ʩʦʜʝʨʞʘʱʠʡ ʩʠʤʚʦʣʴʥʳʝ 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʤʘʪʨʠʮʝʡ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.9. 

 
ʈʠʩʫʥʦʢ 3.9. ʉʠʤʚʦʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʤʘʪʨʠʮʝʡ 

ʂʨʦʤʝ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʫʥʢʪʦʚ ʤʝʥʶ ʜʣʷ ʨʘʙʦʪʳ ʩ ʤʘʪʨʠʮʘʤʠ, ʚ 

MathCAD ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʛʨʫʧʧʳ: ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʨʠʮ ʠ ʦʧʝʨʘʮʠʠ ʩ ʙʣʦʢʘʤʠ ʤʘʪʨʠʮ, ʬʫʥʢʮʠʠ 

ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʨʠʮ ʠ ʬʫʥʢʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʯʠʩʣʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, ʬʫʥʢʮʠʠ ʩʦʨʪʠʨʦʚʢʠ. 

ʈʘʩʩʤʦʪʨʠʤ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʬʫʥʢʮʠʠ. 

ʌʫʥʢʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʨʠʮ ʠ ʦʧʝʨʘʮʠʠ ʩ ʙʣʦʢʘʤʠ ʤʘʪʨʠʮ: 

¶ matrix ( m, n, f )  ï ʩʦʟʜʘʝʪ ʠ ʟʘʧʦʣʥʷʝʪ ʤʘʪʨʠʮʫ A={ aij} ʨʘʟʤʝʨʥʦʩʪʠ m 

ʥʘ n, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʡ aij ʨʘʚʝʥ ʟʥʘʯʝʥʠʶ ʬʫʥʢʮʠʠ f(i,j), ʧʨʠʤʝʨ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.3.10; 

¶ diag ( v)  ï ʩʦʟʜʘʝʪ ʜʠʘʛʦʥʘʣʴʥʫʶ ʤʘʪʨʠʮʫ (ʨʠʩ.3.11), ʵʣʝʤʝʥʪʳ ʛʣʘʚʥʦʡ 

ʜʠʘʛʦʥʘʣʠ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ ʚ ʚʝʢʪʦʨʝ v; 

¶ identity ( n)  ï ʩʦʟʜʘʝʪ ʝʜʠʥʠʯʥʫʶ ʤʘʪʨʠʮʫ (ʨʠʩ.3.12) ʧʦʨʷʜʢʘ n; 

¶ augment ( A, B)  ï ʠʟ ʤʘʪʨʠʮ ɸ ʠ ɺ ʬʦʨʤʠʨʫʝʪʩʷ ʪʨʝʪʴʷ ʤʘʪʨʠʮʘ 

(ʨʠʩ.3.13), ʧʝʨʚʳʝ ʩʪʦʣʙʮʳ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪ ʤʘʪʨʠʮʫ ɸ, ʘ ʧʦʩʣʝʜʥʠʝ - 

ʤʘʪʨʠʮʫ ɺ (ʤʘʪʨʠʮʳ ɸ ʠ ɺ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʩʪʨʦʢ); 
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ʈʠʩʫʥʦʢ 3.10. ʉʦʟʜʘʥʠʝ ʤʘʪʨʠʮʳ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ 

ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ 

 
ʈʠʩʫʥʦʢ 3.11. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʠʘʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʳ 

 
ʈʠʩʫʥʦʢ 3.12. ʉʦʟʜʘʥʠʝ ʝʜʠʥʠʯʥʦʡ ʤʘʪʨʠʮʳ 

 
ʈʠʩʫʥʦʢ 3.13. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ augment ( A, B)  

¶ stack ( A, B)  ï ʠʟ ʤʘʪʨʠʮ ɸ ʠ ɺ ʬʦʨʤʠʨʫʝʪʩʷ ʪʨʝʪʴʷ ʤʘʪʨʠʮʘ (ʨʠʩ.3.14), 

ʧʝʨʚʳʝ ʩʪʨʦʢʠ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪ ʤʘʪʨʠʮʫ ɸ, ʘ ʧʦʩʣʝʜʥʠʝ - ʤʘʪʨʠʮʫ ɺ 

(ʤʘʪʨʠʮʳ ɸ ʠ ɺ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ); 

¶ submatrix ( A, l , k, p, r )  ï ʬʦʨʤʠʨʫʝʪ ʤʘʪʨʠʮʫ (ʨʠʩ.3.15), ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʙʣʦʢʦʤ ʤʘʪʨʠʮʳ ɸ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʩʪʨʦʢʘʭ ʩ l ʧʦ k ʠ ʚ 

ʩʪʦʣʙʮʘʭ ʩ p ʧʦ r (l<k, p<r); 

¶ Re( A)  ï ʚʦʟʚʨʘʱʘʝʪ ʤʘʪʨʠʮʫ (ʚʝʢʪʦʨ) ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʘʩʪʝʡ ʤʘʪʨʠʮʳ 

(ʚʝʢʪʦʨʘ) ɸ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʨʠʩ.3.16); 

¶ Im( A)  ï ʚʦʟʚʨʘʱʘʝʪ ʤʘʪʨʠʮʫ (ʚʝʢʪʦʨ) ʤʥʠʤʳʭ ʯʘʩʪʝʡ ʤʘʪʨʠʮʳ 

(ʚʝʢʪʦʨʘ) ɸ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʨʠʩ.3.16). 
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ʈʠʩʫʥʦʢ 3.14. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ stack ( A, B)  

 
ʈʠʩʫʥʦʢ 3.15. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ 

submatrix ( A, l , k, p, r )  

 
ʈʠʩʫʥʦʢ 3.16. ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʡ Re( A)  ʠ Im( A)  

ʌʫʥʢʮʠʠ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʨʠʮ: 

¶ last ( v)  ï ʚʳʯʠʩʣʝʥʠʝ ʥʦʤʝʨʘ ʧʦʩʣʝʜʥʝʡ ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ v; 

¶ length ( v)  ï ʚʳʯʠʩʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ v; 

¶ rows ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʯʠʩʣʘ ʩʪʨʦʢ ʚ ʤʘʪʨʠʮʝ ɸ; 

¶ cols ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʯʠʩʣʘ ʩʪʦʣʙʮʦʚ ʚ ʤʘʪʨʠʮʝ ɸ; 

¶ max( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʵʣʝʤʝʥʪʘ ʚ ʤʘʪʨʠʮʝ (ʚʝʢʪʦʨʝ) ɸ; 

¶ min ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʥʘʠʤʝʥʴʰʝʛʦ ʵʣʝʤʝʥʪʘ ʚ ʤʘʪʨʠʮʝ (ʚʝʢʪʦʨʝ) ɸ; 

¶ mean( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʤʘʪʨʠʮʳ (ʚʝʢʪʦʨʘ) ɸ; 

¶ median ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʤʝʜʠʘʥʳ ʤʘʪʨʠʮʳ (ʚʝʢʪʦʨʘ) ɸ; 

¶ tr ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʩʣʝʜʘ (ʩʫʤʤʳ ʜʠʘʛʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ) 

ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ ɸ; 

¶ ranc ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʨʘʥʛʘ ʤʘʪʨʠʮʳ ɸ; 

¶ norm1( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʧʝʨʚʦʡ ʥʦʨʤʳ ||A||1 ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ 

ɸ={ aij}; 

¶ norm2( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʚʪʦʨʦʡ ʥʦʨʤʳ ||A||2 ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ 

ɸ={ aij}; 

¶ norme ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʝʚʢʣʠʜʦʚʦʡ ʥʦʨʤʳ ||A||e ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ 

ɸ={ aij}; 

¶ normi ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʙʝʩʢʦʥʝʯʥʦʡ ʥʦʨʤʳ ||A||i ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ 

ɸ; 

¶ cond 1( A)  ï ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʤʘʪʨʠʮʳ, ʚʳʯʠʩʣʝʥʥʦʝ 

ʚ ʧʝʨʚʦʡ ʥʦʨʤʝ ||A||1; 
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¶ cond 2( A)  ï ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʤʘʪʨʠʮʳ, ʚʳʯʠʩʣʝʥʥʦʝ 

ʚʦ ʚʪʦʨʦʡ ʥʦʨʤʝ ||A||2; 

¶ condi ( A)  ï ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʤʘʪʨʠʮʳ, ʚʳʯʠʩʣʝʥʥʦʝ 

ʚ ʙʝʩʢʦʥʝʯʥʦʡ ʥʦʨʤʝ ||A||i; 

¶ conde ( A)  ï ʦʧʨʝʜʝʣʷʝʪ ʯʠʩʣʦ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʠ ʤʘʪʨʠʮʳ, ʚʳʯʠʩʣʝʥʥʦʝ 

ʚ ʝʚʢʣʠʜʦʚʦʡ ʥʦʨʤʝ ||A||e. 

ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.3.17. 

 
ʈʠʩʫʥʦʢ 3.17. ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʡ ʚʳʯʠʩʣʝʥʠʷ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʨʠʮ 

ʌʫʥʢʮʠʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʯʠʩʣʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ 

ʘʣʛʝʙʨ :r 

¶ rref ( A)  ï ʧʨʠʚʝʜʝʥʠʝ ʤʘʪʨʠʮʳ ʢ ʩʪʫʧʝʥʯʘʪʦʤʫ ʚʠʜʫ ʧʫʪʝʤ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʧʝʨʘʮʠʡ ʩʦ ʩʪʨʦʢʘʤʠ ʤʘʪʨʠʮʳ ɸ; 

¶ eigenvals ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʚʘʜʨʘʪʥʦʡ 

ʤʘʪʨʠʮʳ ɸ; 

¶ eigenvecs ( A)  ï ʚʳʯʠʩʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʢʪʦʨʦʚ ʢʚʘʜʨʘʪʥʦʡ 

ʤʘʪʨʠʮʳ ɸ; 

¶ eigenvec ( A, p)  ï ʚʳʯʠʩʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʝʢʪʦʨʘ ʤʘʪʨʠʮʳ ɸ, 

ʦʪʚʝʯʘʶʱʝʛʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʟʥʘʯʝʥʠʶ p; 

¶ genvals ( A, B)  ï ʚʳʯʠʩʣʷʝʪ ʚʝʢʪʦʨ v ʦʙʦʙʱʝʥʥʳʭ ʩʦʙʩʪʚʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʝʰʝʥʠʶ ʫʨʘʚʥʝʥʠʷ AĀx=vĀBĀx;  

¶ genvecs ( A, B)  ï ʚʳʯʠʩʣʷʝʪ ʤʘʪʨʠʮʫ, ʩʦʜʝʨʞʘʱʫʶ ʩʦʙʩʪʚʝʥʥʳʝ 

ʚʝʢʪʦʨʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʦʙʱʝʥʥʳʤ ʩʦʙʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ; 

¶ geninv ( A)  ï ʚʳʯʠʩʣʷʝʪ ʤʘʪʨʠʮʫ, ʣʝʚʫʶ ʦʙʨʘʪʥʫʶ ʢ  ʤʘʪʨʠʮʝ ɸ, 

LĀA=E, ʛʜʝ ɽ ï ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʦʤ nĬn, L ï ʧʨʷʤʦʫʛʦʣʴʥʘʷ 

ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʦʤ nĬm, ɸ ï ʧʨ̫ʤʦʫʛʦʣʴʥʘʷ ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʦʤ mĬn; 
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¶ lsolve ( A, b)  ï ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

AĀx=b. 

¶ lu ( A)  ï ʚʳʧʦʣʥʷʝʪ ʪʨʝʫʛʦʣʴʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʤʘʪʨʠʮʳ ɸ: A=ʉĀLĀU, ʛʜʝ L 

ʠ U ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʪʨʝʫʛʦʣʴʥʳʝ ʤʘʪʨʠʮʳ, ʚʩʝ 

ʯʝʪʳʨʝ ʤʘʪʨʠʮʳ ʢʚʘʜʨʘʪʥʳʝ ʠ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ; 

¶ qr ( A)  ï ʚʳʧʦʣʥʷʝʪ ʨʘʟʣʦʞʝʥʠʝ ʤʘʪʨʠʮʳ ɸ: A=QĀR, ʛʜʝ Q ï 

ʦʨʪʦʛʦʥʘʣʴʥʘʷ ʤʘʪʨʠʮʘ, ʘ R ï ʚʝʨʭʥʷʷ ʪʨʝʫʛʦʣʴʥʘʷ ʤʘʪʨʠʮʳ; 

¶ cholesky ( A)  ï ʚʳʧʦʣʥʷʝʪ ʨʘʟʣʦʞʝʥʠʝ ʤʘʪʨʠʮʳ ɸ ʧʦ ʩʭʝʤʝ 

ʍʦʣʝʮʢʦʛʦ: ɸ=LĀL
T
, ʛʜʝ ɸ - ʢʚʘʜʨʘʪʥʘʷ, ʩʠʤʤʝʪʨʠʯʥʘʷ, ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʘʪʨʠʮʘ, L ï ʪʨʝʫʛʦʣʴʥʘʷ ʤʘʪʨʠʮʘ; 

¶ svd ( A)  ï ʚʳʧʦʣʥʷʝʪ ʩʠʥʛʫʣʷʨʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʤʘʪʨʠʮʳ ɸ ʨʘʟʤʝʨʦʤ 

nĬm: A=UĀSĀV
T
 , ʛʜʝ U ʠ V ï ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʤʘʪʨʠʮʳ ʨʘʟʤʝʨʦʤ mĬm ʠ 

nĬ n ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ S ï ʜʠʘʛʦʥʘʣʴʥʘʷ ʤʘʪʨʠʮʘ, ʥʘ ʜʠʘʛʦʥʘʣʠ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʩʠʥʛʫʣʷʨʥʳʝ ʯʠʩʣʘ ʤʘʪʨʠʮʳ ɸ; 

¶ svds ( A)  ï ʚʳʯʠʩʣʷʝʪ ʚʝʢʪʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʩʠʥʛʫʣʷʨʥʳʝ ʯʠʩʣʘ ʤʘʪʨʠʮʳ 

ɸ ʨʘʟʤʝʨʦʤ nĬm, ʛʜʝ nÓm. 

ʌʫʥʢʮʠʠ ʩʦʨʪʠʨʦʚʢʠ: 

¶ sort ( v)  ï ʩʦʨʪʠʨʦʚʢʘ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ v ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʠʭ 

ʟʥʘʯʝʥʠʡ; 

¶ reverse ( v)  ï ʧʝʨʝʩʪʘʥʦʚʢʘ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ v ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ; 

¶ csort ( A, n)  ï ʧʝʨʝʩʪʘʥʦʚʢʘ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ɸ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤ ʦʢʘʟʘʣʩʷ n-ʡ ʩʪʦʣʙʝʮ; 

¶ rsort ( A, n)  ï ʧʝʨʝʩʪʘʥʦʚʢʘ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ɸ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʡ ʦʢʘʟʘʣʘʩʴ n-ʷ ʩʪʨʦʢʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʬʫʥʢʮʠʡ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʜʘʣʝʝ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ 

ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. ʀ, ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ, 

ʩʜʝʣʘʝʤ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʯʘʥʠʡ ʧʦ ʧʦʚʦʜʫ ʚʳʚʦʜʘ ʤʘʪʨʠʮ ʠ ʚʝʢʪʦʨʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʪɹʘʪʝ ʚʳʯʠʩʣʝʥʠʡ. 

ʅʘ ʨʠʩ.3.19 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʪʨʠʮʘ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʡ, ʤʦʞʝʪ 

ʙʳʪʴ ʚʚrʝʜʝʥʘ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ ʠ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʩ ʥʫʤʝʨʘʮʠʝʡ 

ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ. 

ɽʩʣʠ ʥʝ ʫʢʘʟʘʥʦ ʠʥʘʯʝ, MathCAD ʦʧʨʝʜʝʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʚ ʢʘʢʦʤ ʚʠʜʝ 

ʦʪʦʙʨʘʞʘʪʴ ʤʘʪʨʠʮʫ ʠʣʠ ʚʝʢʪʦʨ. ʆʙʳʯʥʦ ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʨʘʟʤʝʨʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʩʣʠʰʢʦʤ ʜʣʠʥʥʳʡ ʚʝʢʪʦʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʚʦʜʠʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʩ 

ʧʦʣʦʩʘʤʠ ʧʨʦʢʨʫʪʢʠ ʜʣʷ ʧʨʦʩʤʦʪʨʘ, ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.29. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʚʠʜ ʦʪʦʙʨʘʞʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʚʳʟʚʘʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Result Format, ʜʚʘʞʜʳ ʱʝʣʢʥʫʚ ʚ ʦʙʣʘʩʪʠ 

ʚʳʚʝʜʝʥʥʦʡ ʤʘʪʨʠʮʳ ʠʣʠ ʚʝʢʪʦʨʘ; 

¶ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ Display Options; 

¶ ʚ ʧʦʣʝ Matrix  display style ʫʩʪʘʥʦʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ï 

Automatic (ʬʦʨʤʘʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ), Matrix  (ʧʨʝʜʩʪʘʚʠʪʴ ʚ 



ɸʣʝʢʩʝʝʚ ɽ.ʈ., ʏʝʩʥʦʢʦʚʘ ʆ.ɺ 

 38 

ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ), Table (ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ) ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

OK . 

                  
ʈʠʩʫʥʦʢ 3.18. ʉʧʦʩʦʙʳ ʚʳʚʦʜʘ ʤʘʪʨʠʮʳ              ʈʠʩʫʥʦʢ 3.19. ɺʳʚʦʜ ʚʝʢʪʦʨʘ  

                                                                                                           ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 

3.3. ɿʘʜʘʯʠ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ 

ʆʧʠʩʘʥʥʳʝ ʚʳʰʝ ʚʝʢʪʦʨʥʳʝ ʠ ʤʘʪʨʠʯʥʳʝ ʬʫʥʢʮʠʠ ʠ ʦʧʝʨʘʪʦʨʳ MathCAD 

ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ ʢʨʫʛ ʟʘʜʘʯ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ 

ʠʟ ʥʠʭ. 

3.3.1. ʈʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʘʣʛʝʙʨʳ ʤʘʪʨʠʮ 

ʇʝʨʝʡʜʝʤ ʢ ʢʦʥʢʨʝʪʥʳʤ ʟʘʜʘʯʘʤ. 

ɿɸɼɸʏɸ 3.1. ɼʣʷ ʤʘʪʨʠʮ ɸ, ɺ ʠ ʉ ʧʨʦʚʝʨʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʪʦʞʜʝʩʪʚ: (ɸĀɺ)Āʉ=ɸĀ(ɺĀʉ) ʠ (ɸ
ʊ
+ɺ) ʉ=ɸ

ʊ
Āʉ+ɺĀʉ. ʈʝʰʝʥʠʝ ʥʘ ʨʠʩ.3.20. 

ɿɸɼɸʏɸ 3.2. ʋʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ æɸ-3Āæɺ+2Āʭï10, ʛʜʝ æɸ ʠ æɺ  - 

ʦʧʨʝʜʝʣʠʪʝʣʠ ʤʘʪʨʠʮ ɸ ʠ ɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 3.21 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ 

ʩʠʤʚʦʣʴʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ MathCAD.  

ɿɸɼɸʏɸ 3.3. ʇʨʦʚʝʨʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʤʘʪʨʠʮʘ ʩʠʤʤʝʪʨʠʯʝʩʢʦʡ (ɸ
ʊ
=ɸ). 

ʈʝʰʝʥʠʝ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ.3.22. 

ɿɸɼɸʏɸ 3.4. ʇʨʦʚʝʨʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʤʘʪʨʠʮʘ ʦʨʪʦʛʦʥʘʣʴʥʦʡ (ʝʩʣʠ |A|=detAÍ0 

ʠ ɸ
ʊ
=ɸ

-1
).  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ ʟʘʜʘʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʥʝ ʨʘʚʝʥ ʥʫʣʶ. ɿʘʪʝʤ ʪʨʘʥʩʧʦʥʠʨʦʚʘʪʴ 

ʠʩʭʦʜʥʫʶ ʤʘʪʨʠʮʫ ʠ ʥʘʡʪʠ ʦʙʨʘʪʥʫʶ ʢ ʥʝʡ. ɽʩʣʠ ʚʠʟʫʘʣʴʥʦ ʩʣʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʘʷ ʤʘʪʨʠʮʘ ʨʘʚʥʘ ʦʙʨʘʪʥʦʡ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʠʭ 

ʨʘʟʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴʩʷ ʥʫʣʝʚʘʷ ʤʘʪʨʠʮʘ (ʨʠʩ.3.23). 

ɿɸɼɸʏɸ 3.5. ʇʨʦʚʝʨʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʤʘʪʨʠʮʘ ɸ ʠʜʝʤʧʦʪʝʥʪʥʦʡ (ɸ
2
=ɸ). 

ʇʦʢʘʟʘʪʴ, ʯʪʦ ʤʘʪʨʠʮʘ ɺ=2ɸ-ɽ, ʛʜʝ ɽ ï ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ, ʠʥʚʦʣʶʪʠʚʥʘ (ɸ
2
=ɽ, 

ʛʜʝ ɽ ï ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʤʘʪʨʠʮʘ ɸ ʠʜʝʤʧʦʪʝʥʪʥʦʡ, ʝʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʟʚʝʩʪʠ ʚ ʢʚʘʜʨʘʪ ʠ ʩʨʘʚʥʠʪʴ ʩ ʠʩʭʦʜʥʦʡ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʪʨʠʮʳ 

ɺ ʫʯʘʩʪʚʫʝʪ ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ ʧʦʤʦʱʠ 

ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʬʫʥʢʮʠʠ identity ( n). ʆʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʤʘʪʨʠʮʘ ɺ 

ʠʥʚʦʣʶʪʠʚʥʦʡ, ʤʦʞʥʦ, ʩʨʘʚʥʠʚ ʝʝ ʩ ʝʜʠʥʠʯʥʦʡ ʤʘʪʨʠʮʝʡ. ʇʦʜʨʦʙʥʦ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.24. 
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ʈʠʩʫʥʦʢ 3.20. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.1 

 
ʈʠʩʫʥʦʢ 3.21. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.2 
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ʈʠʩʫʥʦʢ 3.22. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.3 

 
ʈʠʩʫʥʦʢ 3.23. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.4 

ɺʥʠʤʘʥʠʝ!!! ʆʧʝʨʘʮʠʷ ʚʦʟʚʝʜʝʥʠʷ ʚ ʮʝʣʫʶ ʥʝʦʪʨʠʮʘʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ 

ʦʧʨʝʜʝʣʝʥʘ ʪʦʣʴʢʦ ʜʣʷ ʢʚʘʜʨʘʪʥʳʭ ʤʘʪʨʠʮ, ʪʘʢ ʢʘʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ 

ʦʧʝʨʘʮʠʠ ʤʘʪʨʠʮʘ ʫʤʥʦʞʘʝʪʩʷ ʩʘʤʘ ʥʘ ʩʝʙʷ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ: ɸ
0
=ɽ, 

ɸ
1
=ɸ, ɸ

2
=ɸĀɸ, ɸ

3
=ɸĀɸĀɸ,é 

ɿɸɼɸʏɸ 3.6. ʈʝʰʠʪʴ ʤʘʪʨʠʯʥʳʝ ʫʨʘʚʥʝʥʠʷ ɸĀʍ=ɺ ʠ ʍĀA=B,  ʚʳʧʦʣʥʠʪʴ 

ʧʨʦʚʝʨʢʫ. 

ʄʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ - ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʚʠʜʘ ɸĀʍ=ɺ ʠʣʠ ʍĀɸ=ɺ, ʛʜʝ ʍ  - ʵʪʦ 

ʥʝʠʟʚʝʩʪʥʘʷ ʤʘʪʨʠʮʘ. ɽʩʣʠ ʫʤʥʦʞʠʪʴ ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʥʘ ʤʘʪʨʠʮʫ, ʦʙʨʘʪʥʫʶ 

ʢ ɸ, ʪʦ ʦʥʦ ʧʨʠʤʝʪ ʚʠʜ: ɸ
-1
 ɸ ʍ=ɸ

-1
 ɺ ʠʣʠ ʍ ɸ ɸ

-1
=ɺ ɸ

-1
. ʊʘʢ ʢʘʢ ɸ

-1
 ɸ=ɸ ɸ

-1
=ɽ, ʘ 

ɽĀʍ=ʍĀɽ=ʍ, ʪʦ ʥʝʠʟʚʝʩʪʥʫʶ ʤʘʪʨʠʮʫ ʍ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʪʘʢ: ʍ=ɸ
-1
 ɺ ʠʣʠ ʍ=ɺ ɸ

-

1
. ʇʦʥʷʪʥʦ, ʯʪʦ ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʝʩʣʠ ɸ ʠ ɺ ï 
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ʢʚʘʜʨʘʪʥʳʝ ʤʘʪʨʠʮʳ n-ʛʦ ʧʦʨʷʜʢʘ, ʠ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ ɸ ʥʝ ʨʘʚʝʥ ʥʫʣʶ. ʂʘʢ 

ʨʝʰʠʪʴ ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚ MathCAD, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.25. 

     
ʈʠʩʫʥʦʢ 3.24. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.5                ʈʠʩʫʥʦʢ 3.25. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.6 

3.3.2. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʦ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʪʳʩʢʘʥʠʷ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤ 

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ 

ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ɿɸɼɸʏɸ 3.7. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʧʨʘʚʠʣʘ 

ʂʨʘʤʝʨʘ: 

2x1+  x2ï5x3+  x4=8, 

  x1ï3x2        ï6x4=9, 

         2x2ï  x3+2x4=-5, 

  x1+4x2ï7x3+6x4=0. 

ʇʨʘʚʠʣʦ ʂʨʘʤʝʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɽʩʣʠ ʦʧʨʝʜʝʣʠʪʝʣʴ æ=detA 

ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʠʟ n ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ AĀx=b ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ, ʪʦ 

ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝh ʝʥʠʝ x1, x2,..., xn, ʆʧʨʝʜʝʣʷʝʤʦʝ ʧʦ ʬʦʨʤʫʣʘʤ 

ʂʨʘʤʝʨʘ xi=æi/æ, ʛʜʝ æi ï ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ 

ɸ ʟʘʤʝʥʦʡ iïʛʦ ʩʪʦʣʙʮʘ ʩʪʦʣʙʮʦʤ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ b. ʀʪʘʢ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʧʨʝʜʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ, ʪʦ ʝʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ 
ʩʠʩʪʝʤʳ ɸ ʠ ʚʝʢʪʦʨ ʧʨʘʚʳʭ ʯʘʩʪʝʡ b; 

¶ ʚʳʯʠʩʣʠʪʴ ʛʣʘʚʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ æ; 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʨʠʮʳ (ʫʜʦʙʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ 

ɸ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʤʝʥʷʪʴ ʚ ʥʝʡ ʩʪʦʣʙʮʳ ʥʘ ʚʝʢʪʦʨ b) 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʠʪʝʣʝʡ æi; 
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¶ ʚʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʠ æi; 

¶ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦ ʬʦʨʤʫʣʝ xi=æi/æ.  

ʅʘ ʨʠʩʫʥʢʝ 3.26 ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ ʜʦʢʫʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʠʡ ʨʝʰʝʥʠʝ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. 

 
ʈʠʩʫʥʦʢ 3.26. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʦ ʬʦʨʤʫʣʘʤ ʂʨʘʤʝʨʘ 

ɿɸɼɸʏɸ 3.8. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʟ ʟʘʜʘʯʠ 3.7 ʤʝʪʦʜʦʤ 

ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ. 

ʄʝʪʦʜ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ: ʜʣʷ ʩʠʩʪʝʤʳ ʠʟ n ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ n 

ʥʝʠʟʚʝʩʪʥʳʤʠ AĀx=b, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ ɸ ʥʝ ʨʘʚʝʥ ʥʫʣʶ, 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝh ʝʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ x=A
-1
Āb (ʚʳʚʦʜ ʬʦʨʤʫʣʳ ʩʤ. ʚ 

ʟʘʜʘʯʝ 3.6). ʀʪʘʢ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ 

ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʚʝʢʪʦʨ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ 
ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ; 

¶ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ, ʧʨʝʜʩʪʘʚʠʚ ʚʝʢʪʦʨ ʥʝʠʟʚʝʩʪʥʳʭ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ 
ʤʘʪʨʠʮʳ, ʦʙʨʘʪʥʦʡ ʢ ʤʘʪʨʠʮʝ ʩʠʩʪʝʤʳ ʠ ʚʝʢʪʦʨʘ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ 

(ʨʠʩ.3.27). 
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ʈʠʩʫʥʦʢ 3.27. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ 

ɿɸɼɸʏɸ 3.9. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʟ ʟʘʜʘʯʠ 3.7 ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 

ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ɻʘʫʩʩʘ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʦʪ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʭʦʜʷʪ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʡ, 

ʢʦʪʦʨʘʷ ʨʝʰʘʝʪʩʷ ʧʨʦʱʝ, ʯʝʤ ʠʩʭʦʜʥʘʷ.  

ʄʝʪʦʜ ɻʘʫʩʩʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ. ʇʝʨʚʳʡ ʵʪʘʧ - ʵʪʦ ʧʨʷʤʦʡ ʭʦʜ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʨʘʩʰʠʨʝʥʥʘʷ ʤʘʪʨʠʮʘ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (ʧʝʨʝʩʪʘʥʦʚʢʘ ʫʨʘʚʥʝʥʠʡ ʩʠʩʪʝʤʳ, ʫʤʥʦʞʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʥʘ 

ʯʠʩʣʦ, ʦʪʣʠʯʥʦʝ ʦʪ ʥʫʣʷ ʠ ʩʣʦʞʝʥʠʝ ʫʨʘʚʥʝʥʠʡ) ʧʨʠʚʦʜʠʪʩʷ ʢ ʩʪʫʧʝʥʯʘʪʦʤʫ ʚʠʜʫ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ (ʦʙʨʘʪʥʳʡ ʭʦʜ) ʩʪʫʧʝʥʯʘʪʫʶ ʤʘʪʨʠʮʫ ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʪʘʢ, 

ʯʪʦʙʳ ʚ ʧʝʨʚʳʭ n ʩʪʦʣʙʮʘʭ ʧʦʣʫʯʠʣʘʩʴ ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ. ʇʦʩʣʝʜʥʠʡ, n+1, 

ʩʪʦʣʙʝʮ ʵʪʦʡ ʤʘʪʨʠʮʳ ʩʦʜʝʨʞʠʪ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ, ʧʦʨʷʜʦʢ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚ MathCAD (ʨʠʩ. 3.28) 

ʩʣʝʜʫʶʱʠʡ: 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʚʝʢʪʦʨ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ 
ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ; 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ ʩʠʩʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ 
augment ( A, b);  

¶ ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ rref ( A), ʧʨʠʚʝʩʪʠ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ ʢ 

ʩʪʫʧʝʥʯʘʪʦʤʫ ʚʠʜʫ; 

¶ ʧʦʣʫʯʠʪʴ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ, ʚʳʜʝʣʠʚ ʧʦʩʣʝʜʥʠʡ ʩʪʦʣʙʝʮ ʤʘʪʨʠʮʳ, 
ʧʦʣʫʯʝʥʥʦʡ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ; 

¶ ʚʳʧʦʣʥʠʪʴ ʚʳʯʠʩʣʝʥʠʝ Ax-B, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʩʷ ʥʫʣʝʚʦʡ 

ʚʝʢʪʦʨ, ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʚʝʨʥʦ. 
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ʈʠʩʫʥʦʢ 3.28. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ 

ɿɸɼɸʏɸ 3.10. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ ʠ, ʝʩʣʠ ʚʦʟʤʦʞʥʦ,  ʨʝʰʠʪʴ 

ʝʝ: 

x1+2x2+5x3=-9, 

x1ïx2+3x3=2, 

3x1ï6x2ïx3=25. 

 
ʈʠʩʫʥʦʢ 3.29. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.10 

ʇʦʷʩʥʠʤ ʭʦʜ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩ.3.29. ʇʦʩʣʝ ʚʚʦʜʘ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠ ʚʝʢʪʦʨʘ ʧʨʘʚʳʭ 
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ʯʘʩʪʝʡ, ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʩʰʠʨʝʥʥʘʷ ʤʘʪʨʠʮʘ ʩʠʩʪʝʤʳ. ɿʘʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ 

ʚʳʯʠʩʣʝʥʠʝ ʨʘʥʛʦʚ ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ. ɺ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʨʘʥʛʠ ʤʘʪʨʠʮ ʨʘʚʥʳ ʠ ʩʦʚʧʘʜʘʶʪ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʠʟʚʝʩʪʥʳʭ 

r(A|b)=r(A)=3, ʟʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʘ ʠ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. 

ʆʪʳʩʢʘʥʠʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʬʫʥʢʮʠʠ lsolve ( A, b), ʘʨʛʫʤʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʠ ʚʝʢʪʦʨ ʧʨʘʚʳʭ ʯʘʩʪʝʡ, ʘ ʨʝʟʫʣʴʪʘʪʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʢʪʦʨïʨʝʰʝʥʠʝ. 

ɿɸɼɸʏɸ 3.11. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ ʠ, ʝʩʣʠ ʚʦʟʤʦʞʥʦ, ʨʝʰʠʪʴ 

ʝʝ: 

x1ï5x2ï8x3+  x4=3, 

3x1+x2ï3x3ï5x4=1, 

x1ï7x3+2x4=-5, 

11x2+20x3ï9x4=2. 

ʍʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.3.30. ɺʳʯʠʩʣʝʥʠʝ ʨʘʥʛʦʚ ʤʘʪʨʠʮʳ 

ʩʠʩʪʝʤʳ ʠ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʥʛ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ 

ʙʦʣʴʰʝ ʨʘʥʛʘ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ r(A|b)>r(A), ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʝʩʦʚʤʝʩʪʥʦʩʪʴ 

ʩʠʩʪʝʤʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʧʳʪʢʘ ʨʝʰʠʪʴ ʵʪʫ ʩʠʩʪʝʤʫ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ 

lsolve ( A, b)  ʟʘʚʝʨʰʠʪʩʷ ʥʝʫʜʘʯʝʡ. 

 
ʈʠʩʫʥʦʢ 3.30. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.11 

ɿɸɼɸʏɸ 3.12. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ ʠ, ʝʩʣʠ ʚʦʟʤʦʞʥʦ, ʨʝʰʠʪʴ 

ʝʝ: 

4x1+x2ï3x3ï  x4=0, 

2x1+3x2+x3ï5x4=0, 

x1ï2x2ï2x3+3x4=0. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʯʠʩʣʝʥʠʡ (ʨʠʩ.3.39) ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʨʘʥʛ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ 

ʨʘʚʝʥ ʨʘʥʛʫ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ r(A|b)=r(A)=3, ʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʠʟʚʝʩʪʥʳʭ ʩʠʩʪʝʤʳ r(A|b)=r(A)<4. ɿʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʘ, ʥʦ ʠʤʝʝʪ 
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ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʠ lsolve(A,b) ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʥʝ ʦʙʦʩʥʦʚʘʥʦ. 

 
ʈʠʩʫʥʦʢ 3.31. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.12 

ʀʪʘʢ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʚʩʝ ʠʟʣʦʞʝʥʥʳʝ ʚʳʰʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ 

ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʧʦʤʦʱʠ MathCAD, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʦʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʠ lsolve ( A, b). ɽʩʣʠ 

ʞʝ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚʦʟʥʠʢʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ, ʢʘʢ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ ʚ ʟʘʜʘʯʘʭ 3.11 ʠ 3.12, ʪʦ ʩʣʝʜʫʝʪ ʚʳʷʩʥʠʪʴ, ʠʤʝʝʪ ʣʠ ʩʠʩʪʝʤʘ ʨʝʰʝʥʠʝ 

ʚʦʦʙʱʝ ʠ ʷʚʣʷʝʪʩʷ ʣʠ ʦʥʦ ʝʜʠʥʩʪʚʝʥʥʳʤ. 

ɿɸɼɸʏɸ 3.13. ʅʘʡʪʠ ʦʙʱʝʝ ʠ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ: 

x1ï2x2+4x3+5x4=0, 

3x1ïx2ï3x3+5x4=0, 

x1+3x2ï11x3ï5x4=0. 

ʇʨʠʚʝʜʝʤ ʧʦʷʩʥʝʥʠʷ ʢ ʨʠʩʫʥʢʫ 3.32, ʥʘ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʝʥʦ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʘ ʩʦʚʤʝʩʪʥʘ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʘ, ʪʘʢ ʢʘʢ 

ʨʘʥʛ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ ʨʘʚʝʥ ʨʘʥʛʫ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʠ ʤʝʥʴʰʝ ʯʠʩʣʘ ʝʝ 

ʥʝʠʟʚʝʩʪʥʳʭ. ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝh ʝʥʠʡ.  

ʇʨʝʦʙʨʘʟʫʝʤ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢ ʩʪʫʧʝʥʯʘʪʦʤʫ ʚʠʜʫ. 

ʄʘʪʨʠʮʘ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ, ʩʦʜʝʨʞʠʪ ʥʫʣʝʚʫʶ ʩʪʨʦʯʢʫ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ 

ʦʪʙʨʦʩʠʪʴ ʠ ʩʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ, ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʜʘʥʥʦʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʧʦʣʫʯʠʣʘʩʴ ʩʠʩʪʝʤʘ ʠʟ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ ʩ ʯʝʪʳʨʴʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. ʅʘʡʜʝʤ ʦʙʱʝʝ 

ʨʝh ʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʨʘʟʨʝʰʠʚ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʠʩʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʭ1 ʠ ʭ2, ʘ 

ʧʝʨʝʤʝʥʥr ʝ ʭ3 ʠ ʭ4 ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʩʚʦʙʦʜʥʳʤʠ. 

ɼʣʷ ʦʪʳʩʢʘʥʠʷ ʦʙʱʝʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʨʝʰʘʶʱʠʤ ʙʣʦʢʦʤ. 

ʅʘʯʠʥʘʝʪʩʷ ʵʪʦʪ ʙʣʦʢ ʩ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ Given  (ɼʘʥʦ), ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʚʝʩʪʠ ʩ ʢʣʘʚʠʘʪʫʨʳ. ɿʘʪʝʤ ʧʨʘʚʝʝ ʠ ʥʠʞʝ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ ʚ ʫʨʘʚʥʝʥʠʷʭ 

ʚʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʣʘʚʠʰ Ctrl += ʠʣʠ ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 
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Boolean. ʇʨʘʚʝʝ ʠ ʥʠʞʝ ʧʦʩʣʝʜʥʝʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ ʚʚʦʜʠʪʩʷ ʬʫʥʢʮʠʷ 

Find ( x1, x2,éxn )  (ʅʘʡʪʠ), ʚ ʩʢʦʙʢʘʭ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʥʘʡʪʠ. ʇʦʩʣʝ ʚʚʦʜʘ ʬʫʥʢʮʠʠ ʩ ʠʤʝʥʘʤʠ ʠʩʢʦʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʟʥʘʢ ʩʪʨʝʣʢʠ ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Symbolic 

ʠʣʠ ʥʘʞʘʪʴ ʢʦʤʙʠʥʘʮʠʶ ʢʣʘʚʠʰ Ctrl +.. ɺʳʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʝʥʦ ʧʦʩʣʝ ʱʝʣʯʢʘ ʤʳʰʴʶ ʧʦ ʩʚʦʙʦʜʥʦʡ ʦʙʣʘʩʪʠ ʜʦʢʫʤʝʥʪʘ. ɺ ʥʘʰʝʤ 

ʩʣʫʯʘʝ, ʚʝʢʪʦʨ, ʧʦʷʚʠʚʰʠʡʩʷ ʩʧʨʘʚʘ ʦʪ ʩʪʨʝʣʢʠ, ʩʦʜʝʨʞʠʪ ʦʙʱʝʝ ʨʝʰʝʥʠʝ 

ʩʠʩʪʝʤʳ, ʚ ʥʝʤ ʙʘʟʠʩʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʭ1 ʠ ʭ2 ʚʳʨʘʞʝʥʳ ʯʝʨʝʟ ʩʚʦʙʦʜʥʳʝ 

ʧʝʨʝʤʝʥʥʳʝ ʭ3 ʠ ʭ4. 

ʏʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘʡʜʝʤ ʪʘʢ. ʉʦʩʪʘʚʠʤ ʬʫʥʢʮʠʶ, ʦʧʨʝʜʝʣʷʶʱʫʶ 

ʦʙɦ ʝʝ ʨʝʰʝʥʠʝ, ʚ ʢʦʪʦʨʦʡ ʚ ʢʘʯʝʩʪʚʝ ʘʨʛʫʤʝʥʪʦʚ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ ʩʚʦʙʦʜʥʳʝ 

ʧʝʨʝʤʝʥʥʳʝ ʭ3 ʠ ʭ4. ʇʦʜʩʪʘʚʣʷʷ ʚ ʵʪʫ ʬʫʥʢʮʠʶ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ, ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ 

ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

 
ʈʠʩʫʥʦʢ 3.32. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3.13 
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4. ɻʨʘʬʠʢʠ ʚ MathCAD 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʚʫʤʝʨʥʳʭ ʠ ʪʨʝʭʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ, 

ʧʨʦʩʪʦʪʘ ʠʭ ʩʦʟʜʘʥʠʷ ʠ ʩʨʝʜʩʪʚʘ ʤʦʜʠʬʠʢʘʮʠʠ ʩʜʝʣʘʶʪ ʨʘʙʦʪʫ ʚ ʩʨʝʜʝ ʧʘʢʝʪʘ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ. ʇʦʟʥʘʢʦʤʠʤʩʷ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ MathCAD. 

4.1. ʉʦʟʜʘʥʠʝ ʛʨʘʬʠʢʦʚ ʚ MathCAD 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʝʛʦ ʪʠʧ. ʇʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʛʨʘʬʠʢʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʡ 

MathCAD, ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʝʩʣʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʧʫʥʢʪʫ ʛʣʘʚʥʦʛʦ ʤʝʥʶ Insert ʠ 

ʚʳʙʨʘʪʴ ʧʦʜʧʫʥʢʪ Graph.  

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʟʜʘʪʴ ʛʨʘʬʠʢ ʤʦʞʥʦ ʠ ʧʨʠ ʧʦʤʦʱʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Graph 

(ʨʠʩ. 4.1). ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʥʦʧʢʫ  ʚ ʧʘʥʝʣʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ.  

 
ʈʠʩ. 4.1. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʢʦʚ 

ʂʦʤʘʥʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʤʝʥʶ Graph, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʥʦʧʢʠ ʥʘ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʛʨʘʬʠʢʦʚ: 

¶ XïY Plot @ (ʜʝʢʘʨʪʦʚ ʛʨʘʬʠʢ ) ï ʜʚʫʤʝʨʥʳʡ ʛʨʘʬʠʢ ʚ ʜʝʢʘʨʪʦʚʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ; 

¶ Polar Plot (ʧʦʣʷʨʥʳʡ ʛʨʘʬʠʢ ) ï ʛʨʘʬʠʢ ʚ ʧʦʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ; 

¶ Surface Plot (ʛʨʘʬʠʢ ʧʦʚʝʨʭʥʦʩʪʠ ) ï ʪʨʝʭʤʝʨʥʳʡ ʛʨʘʬʠʢ 

(ʧʦʚʝʨʭʥʦʩʪʴ); 

¶ Contour Plot (ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ) ï ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʪʨʝʭʤʝʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ; 

¶ 3D Scatter Plot (ʪʦʯʝʯʥʳʡ ʛʨʘʬʠʢ ) ï ʛʨʘʬʠʢ ʚ ʚʠʜʝ ʪʦʯʝʢ ʚ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

¶ 3D Bar Chart  (ʪʨʝʭʤʝʨʥʘʷ ʛʠʩʪʦʛʨʘʤʤʘ ) ï ʛʨʘʬʠʢ ʚ ʚʠʜʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʪʦʣʙʠʢʦʚ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

¶ Vector Field Plot (ʚʝʢʪʦʨʥʦʝ ʧʦʣʝ) ï ʛʨʘʬʠʢ ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ ʥʘ 

ʧʣʦʩʢʦʩʪʠ; 
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¶ Plot Wizardé (ʤʘʩʪʝʨ ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ) ï ʩʦʟʜʘʥʠʝ ʪʨʝʭʤʝʨʥʦʛʦ 

ʛʨʘʬʠʢʘ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʤʘʩʪʝʨʘ. 

ɺʦʦʙɦʝ, ʚʳʟʦʚ ʣʶʙʦʡ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʢʦʤʘʥʜ, ʢʨʦʤʝ ʧʦʩʣʝʜʥʝʡ, 

ʧʨʠʚʝʜʝʪ ʢ ʚʩʪʘʚʢʝ ʚ ʨʘʙʦʯʠʡ ʜʦʢʫʤʝʥʪ ʩʧʝʮʠʘʣʴʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʥʘʟʳʚʘʝʤʦʡ ʰʘʙʣʦʥʦʤ. ʐʘʙʣʦʥ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʣʝʡ 

ʚʚʦʜʘ. ɿʘʧʦʣʥʝʥʠʝ ʵʪʠʭ ʧʦʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʟʘʚʝʨʰʠʪ 

ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ. 

ʅʘ ʨʠʩ. 4.2. ʧʨʠʚʝʜʝʥ ʬʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ ʜʦʢʫʤʝʥʪʘ, ʩʦʜʝʨʞʘʱʠʡ ʰʘʙʣʦʥ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʢʘ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

 
ʈʠʩ. 4.2. ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ 

ʆʪʤʝʪʠʤ, ʯʪʦ ʰʘʙʣʦʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚ ʦʙʦʟʥʘʯʝʥʥʦʤ ʤʝʩʪʝ 

ʨʘʙʦʯʝʛʦ ʜʦʢʫʤʝʥʪʘ, ʪʦ ʝʩʪʴ ʪʘʤ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʢʫʨʩʦʨ. ʅʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʧʝʨʝʪʘʩʢʠʚʘʷ ʝʝ ʧʨʠ 

ʧʦʤʦʱʠ ʤʳʰʠ. ʄʝʥʷʶʪʩʷ ʪʘʢ ʞʝ ʠ ʨʘʟʤʝʨʳ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ. ʀʭ 

ʤʦʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʠʣʠ ʫʤʝʥʴh ʘʪʴ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʧʦ ʜʠʘʛʦʥʘʣʠ, 

ʫʜʝʨʞʠʚʘʷ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʨʢʝʨʘʭ. ɻʨʘʬʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ, ʢʘʢ ʠ 

ʣʶʙʳʝ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ MathCAD, ʤʦʞʥʦ ʚʳʜʝʣʷʪʴ, ʧʦʤʝʱʘʪʴ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ, 

ʢʦʧʠʨʦʚʘʪʴ, ʧʝʨʝʤʝʱʘʪʴ ʠʣʠ ʫʜʘʣʷʪʴ. 

4.2. ɼʚʫʤʝʨʥʳʝ ʛʨʘʬʠʢʠ 

ɺ MathCAD ʧʦʩʪʨʦʝʥʠʝ ʜʚʫʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ ʜʝʢʘʨʪʦʚʦʡ ʠ 

ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ, ʢʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥʷʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, 

ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʢʦʤʙʠʥʘʮʠʠ ʪʠʧʦʚ ʛʨʘʬʠʢʦʚ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʪʠʧʳ. 

4.2.1. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʥʘ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ. 

ɿɸɼɸʏɸ 4.1. ʌʫʥʢʮʠʷ ʟʘʜʘʥʘ ʪʘʙʣʠʮʝʡ 4.1. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ. 

ʊʘʙʣʠʮʘ 4.1 ɿʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ y=f(x) 
ʭ 0  ̄ 4  ̄ 10̄  15̄  21̄  29̄  36̄  51̄  68̄  

ʫ 66,7 71,0 76,3 80,6 85,7 92,9 99,4 113,6 125,1 

ʈʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʚʦʜʠʪʩʷ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʛʨʘʬʠʢʘ ʜʚʫʭ ʚʝʢʪʦʨʦʚ. ɺʳʧʦʣʥʠʤ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ: 

¶ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʝʢʪʦʨʳ ʜʘʥʥʳʭ X ʠ Y (ʩʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʚʝʢʪʦʨʦʚ 

ʧʦʜʨʦʙʥʦ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ); 
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¶ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ  ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Graph (ʠʣʠ ʚʳʧʦʣʥʠʪʴ 

ʢʦʤʘʥʜʫ Insert\Graph\XïY Plot @), ʚʳʟʚʘʚ ʪʝʤ ʩʘʤʳʤ ʚʩʪʘʚʢʫ ʰʘʙʣʦʥʘ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ; 

¶ ʚʚʝʩʪʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʛʨʘʬʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ, ʟʘʧʦʣʥʠʚ ʤʘʣʝʥʴʢʠʝ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʢʦʣʦ ʦʩʝʡ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚ ʩʨʝʜʥʝʤ 

ʧʦʣʝ ʦʩʠ ʘʙʩʮʠʩʩ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠʤʷ ʚʝʢʪʦʨʘ ʍ, ʘ ʚ ʩʨʝʜʥʝʤ ʧʦʣʝ 

ʦʩʠ ʦʨʜʠʥʘʪ ï Y; 

¶ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ ENTER ʠʣʠ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʚʥʝ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ. 

ʅʘ ʨʠʩ. 4.3 ʠʟʦʙʨʘʞʝʥ ʨʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʇʦʣʫʯʠʣʩʷ ʛʨʘʬʠʢ, ʟʘʜʘʥʥʳʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʘʨʘʤʠ ʵʣʝʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʘʥʝʝ ʚʝʢʪʦʨʦʚ.  

 
ʈʠʩ. 4.3. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 

ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 4.4, ʰʘʙʣʦʥ ʠʤʝʝʪ ʧʦʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦ ʮʝʥʪʨʫ 

ʦʩʝʡ. ɽʩʣʠ ʚʳʜʝʣʠʪʴ ʫʞʝ ʧʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʢ, ʱʝʣʢʥʫʚ ʧʦ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ, 

ʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʠʜʥʦ, ʯʪʦ ʢʨʘʡʥʠʝ ʧʦʣʷ ʚʚʦʜʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʏʠʩʣʘ, 

ʢʦʪʦʨʳʤʠ ʟʘʧʦʣʥʝʥʳ ʧʦʟʠʮʠʠ ʧʦ ʢʨʘʷʤ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʜʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʘʙʩʮʠʩʩ ʠ ʦʨʜʠʥʘʪ, ʪʦ ʝʩʪʴ ʟʘʜʘʶʪ ʤʘʩʰʪʘʙ ʛʨʘʬʠʢʘ, ʠ ʧʨʠ ʞʝʣʘʥʠʠ ʠʭ 

ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ (ʩʤ. ʟʘʜʘʯʫ 2).  

 
ʈʠʩ. 4.4. ʇʫʩʪʘʷ ʠ ʟʘʧʦʣʥʝʥʥʘʷ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ 

ʅʘ ʨʠʩ. 4.5 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʛʨʘʬʠʢ ʜʚʫʭ ʚʝʢʪʦʨʦʚ, ʝʩʣʠ ʦʥʠ 

ʷʚʣʁ̫ʪʩʷ ʩʪʦʣʙʮʘʤʠ ʤʘʪʨʠʮʳ (ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ ʠ ʦʧʝʨʘʪʦʨ ʚʳʜʝʣʝʥʠʷ ʝʝ 

ʩʪʦʣʙʮʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚ ʛʣʘʚʝ 3).  
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ʈʠʩ. 4.5. ɻʨʘʬʠʢ ʚʝʢʪʦʨʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʩʪʦʣʙʮʘʤʠ ʤʘʪʨʠʮʳ 

ɿɸɼɸʏɸ 4.2. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y=|x|/2. 

ʉʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʳʙʨʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ, ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʙʳʩʪʨʳʤ ʧʦʩʪʨʦʝʥʠʝʤ ʛʨʘʬʠʢʘ, ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʭ ʠ ʫ. ɻʨʘʬʠʢ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 4.6 ʩʣʝʚʘ, ʙʳʣ 

ʧʦʣʫʯʝʥ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ: 

¶ ʚʩʪʘʚʢʘ ʰʘʙʣʦʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ (ʢʥʦʧʢʘ  ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Graph ʠʣʠ ʢʦʤʘʥʜʘ 

Insert\Graph\XïY Plot @)); 

¶ ʚʚʦʜ ʠʤʝʥʠ ʘʨʛʫʤʝʥʪʘ ʚ ʧʦʣʝ ʚʚʦʜʘ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ; 

¶ ʚʚʦʜ ʬʫʥʢʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʝ ʦʩʠ ʦʨʜʠʥʘʪ; 

¶ ʱʝʣʯʦʢ ʤʳʰʢʦʡ ʚʥʝ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ. 

 
ʈʠʩ. 4.6. ɹʳʩʪʨʦʝ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ 

ɺ MathCAD ʧʨʝʜʝʣʳ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ -10 ʜʦ 10. ʅʘ ʨʠʩ. 4.6 ʩʣʝʚʘ ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ, ʩʦʟʜʘʥʥʳʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʪʘʢ ʢʘʢ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʘ ʥʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠʥʘʯʝ. ɺ 

ʧʨʝʜʳʜʫʱʝʡ ʟʘʜʘʯʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʜʠʘʧʘʟʦʥ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʛʨʘʬʠʢ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ, 

ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʧʦ ʠʟʤʝʥʷʝʤʦʤʫ ʟʥʘʯʝʥʠʶ, ʫʜʘʣʠʪʴ ʝʛʦ ʠ ʚʚʝʩʪʠ ʥʦʚʦʝ. ɺ 

ʛʨʘʬʠʢʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʩʧʨʘʚʘ ʥʘ ʨʠʩ. 4.6, ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ ʠʟʤʝʥʝʥ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 0 ʠ 20. 

ɿɸɼɸʏɸ 4.3. ʌʫʥʢʮʠʷ ʟʘʜʘʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠ y=cos(x/2)+cos(5Āx)/5. ʇʦʩʪʨʦʠʪʴ 

ʛʨʘʬʠʢ ʥʘ ʠʥʪʝʨʚʘʣʝ [-15;15]. 

ɺ ʧʨʠʥʮʠʧʝ, ʵʪʫ ʟʘʜʘʯʫ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʝʰʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʙʳʩʪʨʳʤ 

ʩʧʦʩʦʙʦʤ (ʩʤ. ʟʘʜʘʯʫ 2), ʥʦ ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʠ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʘʣʥɹʝʡʰʠʭ ʚʳʯʠʩʣʝʥʠʷʭ, ʪʦ ʣʫʯʰʝ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ 
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ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ: 

¶ ʦʧʨʝʜʝʣʠʪʴ ʘʨʛʫʤʝʥʪ ʭ, ʢʘʢ ʨʘʥʞʠʨʦʚʘʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ; 

¶ ʟʘʜʘʪʴ ʬʫʥʢʮʠʶ ʫ(ʭ); 

¶ ʚʩʪʘʚʠʪʴ ʰʘʙʣʦʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ( ʠʣʠ Insert\Graph\XïY 

Plot @)); 

¶ ʚʚʝʩʪʠ ʭ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʠ ʫ(ʭ) ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ; 

¶ ʥʘʞʘʪʴ ENTER ʠʣʠ ʱʝʣʢʥʫʪʴ ʫʢʘʟʘʪʝʣʝʤ ʤʳʰʠ, ʦʪʚʝʜʷ ʝʛʦ ʚ ʩʪʦʨʦʥʫ. 

ʅʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4.7. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʘʥʞʠʨʦʚʘʥʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ʙʳʣʘ 

ʦʧʨʝʜʝʣʝʥʘ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʥʘʯʝʥʠʡ ʭ: -15, -14, é0, 1, 2,é14, 15 (ʪʦ 

ʝʩʪʴ ʩ ʰʘʛʦʤ 1). ʇʦʚʪʦʨʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʭ (ʩ ʰʘʛʦʤ 0.2) ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʘʨʛʫʤʝʥʪʦʚ ʬʫʥʢʮʠʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʙʦʣʝʝ ʪʦʯʥʦʡ ʬʦʨʤʝ 

ʛʨʘʬʠʢʘ. 

 
ʈʠʩ. 4.7. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ɺʥʠʤʘʥʠʝ!!! ʆʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʟʥʘʯʝʥʠʡ ʘʨʛʫʤʝʥʪʘ ʚʝʜʝʪ ʢ ʠʩʢʘʞʝʥʠʶ ʬʦʨʤʳ 

ʛʨʘʬʠʢʘ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʚ ʨʘʙʦʯʝʤ ʜʦʢʫʤʝʥʪʝ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʥʝʢʘʷ ʨʘʥʞʠʨʦʚʘʥʥʘʷ 

ʧʝʨʝʤʝʥʥʘʷ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʦʟʜʘʥ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʤʝʪʦʜʦʤ ʙʳʩʪʨʦʛʦ 
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ʧʦʩʪʨʦʝʥʠʷ, ʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʙʫʜʝʪ ʠʟʦʙʨʘʞʝʥʘ ʩ ʫʯʝʪʦʤ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʥʝ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ MathCAD ʧʦ ʫʤʦʣʯʘʥʠʶ. ɻʨʘʬʠʢ ʩʠʥʫʩʦʠʜʳ, 

ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 4.7 ʧʦʩʣʝʜʥʠʤ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʦ. 

ɿɸɼɸʏɸ 4.4. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ sin(x/2), sin(2x), sin(x)/2.  

ʇʦʩʪʨʦʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʟʘʜʘʯʝ, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʚ ʦʜʥʦʡ 

ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʩʪʨʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʦʪʣʦʞʠʪʴ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ʘʨʛʫʤʝʥʪ ʭ, ʘ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʯʝʨʝʟ ʟʘʧʷʪʫʶ 

ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝ ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ. ʈʝʟʫʣʴʪʘʪ ʧʦʩʪʨʦʝʥʠʷ ʦʪʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 4.8.  

 
ʈʠʩ. 4.8. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʢʮʠʡ 

ɺʥʠʤʘʥʠʝ!!! ʇʨʠ ʧʝʨʝʯʠʩʣʝʥʠʠ ʬʫʥʢʮʠʡ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ, ʧʝʨʝʜ ʚʚʦʜʦʤ 

ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ, ʟʘʧʷʪʘʷ ʩʪʘʚʠʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʢʫʨʩʦʨ 

ʧʦʣʥʦʩʪʴʶ ʟʘʭʚʘʪʳʚʘʝʪ ʧʨʝʜʳʜʫʱʝʝ (ʨʠʩ. 4.8). 

4.2.3. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ɺʩʪʘʚʠʪʴ ʰʘʙʣʦʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʷʨʥʦʛʦ ʛʨʘʬʠʢʘ ʤʦʞʥʦ, ʝʩʣʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ  ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Graph ʠʣʠ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ 

Insert\Graph\Polar Plot. ʇʦʩʪʨʦʝʥʠʝ ʧʦʣʷʨʥʳʭ ʛʨʘʬʠʢʦʚ ʘʥʘʣʦʛʠʯʥʦ ʧʦʩʪʨʦʝʥʠʶ 

ʜʝʢʘʨʪʦʚʳʭ. ʈʘʟʥʠʮʘ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʘʙʣʦʥʘ ʚʚʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ 

ʧʦʣʷʨʥʦʛʦ ʫʛʣʘ, ʘ ʩʣʝʚʘ - ʧʦʣʷʨʥʦʛʦ ʨʘʜʠʫʩʘ. ʅʘ ʨʠʩ. 4.9 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ 

ʙʳʩʪʨʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʠ ʛʨʘʬʠʢʘ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

   
ʈʠʩ. 4.9. ɻʨʘʬʠʢʠ ʚ ʧʦʣʷʨʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 
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4.2.4. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ, ʟʘʜʘʥʥʳʭ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʝ 

ɿʘʜʘʥʠʝ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʨʘʚʝʥʩʪʚ x=f(t) ʠ y=g(t), ʢʦʛʜʘ g(t) ʟʘʚʠʩʠʪ ʦʪ f(t) ʠʣʠ 

ʥʘʦʙʦʨʦʪ, ʥʘʟʳʚʘʶʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ, ʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ t ï 

ʧʘʨʘʤʝʪʨʦʤ. ʅʘʧʨʠʤʝʨ, ʫʨʘʚʥʝʥʠʝ ʣʠʥʠʠ, ʥʘʟʳʚʘʝʤʦʡ ʧʦʣʫʢʫʙʠʯʝʩʢʦʡ 

ʧʘʨʘʙʦʣʦʡ, ʠʤʝʝʪ ʚʠʜ: a
2
x

3
ïy

2
=0 (a>0). ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ: x=t
2
, y=at

3
, ïÐ<t<Ð. ʅʘ ʨʠʩ. 4.10 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ 

ʧʦʣʫʢʫʙʠʯʝʩʢʦʡ ʧʘʨʘʙʦʣʳ (ʜʣʷ a=3). ʇʦʩʪʨʦʝʥʠʝ ʝʛʦ ʚʳʧʦʣʥʝʥʦ ʚ ʜʝʢʘʨʪʦʚʦʡ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʙʳʩʪʨʳʤ ʩʧʦʩʦʙʦʤ. ʅʘ ʪʦʤ ʞʝ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʛʨʘʬʠʢ ʩʪʨʦʬʦʠʜʳ (ʫʨʘʚʥʝʥʠʝ ʢʨʠʚʦʡ: (x+a)a
2
+(x-a)y

2
=0, a>0) 

ʜʣʷ a=1. ʇʘʨʘʤʝʪʨ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, 

ʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ.  

 
ʈʠʩ. 4.10. ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʡ, ʟʘʜʘʥʥʳʭ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ 

4.2.5. ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʜʚʫʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ 

ʂʦʤʘʥʜʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʜʚʫʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ ʚʳʟʳʚʘʶʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ʇʝʨʚʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ Format\Graph\XïY Plot ʧʨʠ 

ʚʳʜʝʣʝʥʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʪʦʨʦʡ ʚ ʜʚʦʡʥʦʤ ʱʝʣʯʢʝ ʧʦ ʦʙʣʘʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʦʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ 

ʨʠʩ. 4.11.  

ʆʢʥʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʯʝʪʳʨʝ ʚʢʣʘʜʢʠ: 

¶ XïY Axes (ʆʩʠ XïY) ï ʧʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʦʩʝʡ; 

¶ Traces (ɻʨʘʬʠʢʠ) ï ʧʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʣʠʥʠʷ ʛʨʘʬʠʢʘ; 

¶ Labels (ʅʘʜʧʠʩʠ) ï ʧʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘʜʧʠʩʝʡ ʥʘ ʛʨʘʬʠʢʝ; 

¶ Defaults (ʇʦ ʫʤʦʣʯʘʥʠʶ) ï ʧʘʨʘʤʝʪʨʳ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ɺʥʠʤʘʥʠʝ!!! ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʜʝʣʝʥʥʦʡ 

ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʢʣʘʜʢʫ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʦʩʝʡ XïY Axes, ʥʘ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʩʷʤ ʘʙʩʮʠʩʩ ʠ ʦʨʜʠʥʘʪ 

ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ. ʆʧʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʚʢʣʘʜʢʝ (ʨʠʩ. 4.11), ʨʘʟʙʠʪʳ ʥʘ 

ʛʨʫʧʧʳ.  
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ʈʠʩ. 4.11. ʇʘʨʘʤʝʪʨʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʜʚʫʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ 

ɻʨʫʧʧʘ Axis Style (ʩʪʠʣʴ ʦʩʝʡ) ʩʦʜʝʨʞʠʪ ʧʝʨʝʢʣʶʯʘʪʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʜʘʚʘʪʴ 

ʩʪʠʣʴ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ: 

¶ Boxed (ʨʘʤʢʘ) ï ʦʩʠ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ (ʚ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ ʚʩʝ 

ʛʨʘʬʠʢʠ ʠʟʦʙʨʘʞʝʥʳ ʚ ʵʪʦʤ ʬʦʨʤʘʪʝ); 

¶ Crossed (ʢʨʝʩʪ) ï ʦʩʠ ʚ ʚʠʜʝ ʢʨʝʩʪʘ; 

¶ None (ʥʝʪ) ï ʦʩʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʘ Equal scales, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ, ʧʨʠʚʝʜʫʪ 

ʢ ʫʩʪʘʥʦʚʢʝ ʦʜʠʥʘʢʦʚʦʛʦ ʤʘʩʰʪʘʙʘ ʦʩʝʡ. 

ʇʘʨʘʤʝʪʨʳ ʛʨʫʧʧ Axis X (ʦʩʴ X) ʠ Axis Y (ʦʩʴ Y), ʠʣʠ Primary  Y (ʧʝʨʚʘʷ ʦʩʴ Y) 

ʠ Secondary Y (ʚʪʦʨʘʷ ʦʩʴ Y) ʚ ʧʦʩʣʝʜʥʝʡ ʚʝʨʩʠʠ MathCAD, ʧʦʟʚʦʣʷʶʪ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʦʩʠ X ʠ Y: 

¶ Log Scale ï ʫʩʪʘʥʦʚʢʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ; 

¶ Crid  Lines ï ʫʩʪʘʥʦʚʢʘ ʣʠʥʠʡ ʩʝʪʢʠ; 

¶ Numbered ï ʫʩʪʘʥʦʚʢʘ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʦʩʷʤ; 

¶ Autoscale ï ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʛʨʘʬʠʢʘ; 

¶ Show Markers  ï ʫʩʪʘʥʦʚʢʘ ʜʝʣʝʥʠʡ ʧʦ ʦʩʷʤ; 

¶ Auto Grid  ï ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʤʘʩʰʪʘʙʥʳʭ ʣʠʥʠʡ; 

¶ Number of Grids ï ʫʩʪʘʥʦʚʢʘ ʟʘʜʘʥʥʦʛʦ ʯʠʩʣʘ ʤʘʩʰʪʘʙʥʳʭ ʣʠʥʠʡ (ʥʝ 

ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʢʣʶʯʝʥ ʧʘʨʘʤʝʪʨ Auto Grid ). 

ʇʘʨʘʤʝʪʨʳ ʫʩʪʘʥʦʚʢʠ ʣʠʥʠʡ ʩʝʪʢʠ (Crid  Lines) ʠ ʣʠʥʠʡ ʜʝʣʝʥʠʷ ʧʦ ʦʩʷʤ (Show 

Markers) ʩʥʘʙʞʝʥʳ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ. ɽʩʣʠ ʱʝʣʢʥʫʪʴ ʫʢʘʟʘʪʝʣʝʤ 

ʤr ʰʠ ʧʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʨʷʜʦʤ ʩ ʧʘʨʘʤʝʪʨʦʤ, ʪʦ ʧʦʷʚʠʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʮʚʝʪ. ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠʟʤʝʥʠʪ ʮʚʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʩʪʫʧ ʢ ʧʘʨʘʤʝʪʨʘʤ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʦʜʥʦʡ ʠʟ ʦʩʝʡ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʝʩʣʠ ʚʳʜʝʣʠʪʴ ʝʝ, ʘ ʟʘʪʝʤ ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʚʳʟʚʘʪʴ ʦʢʥʦ, 

ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ ʨʠʩ. 4. 12. 
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ʈʠʩ. 4.12. ʇʘʨʘʤʝʪʨʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʦʩʠ ʘʙʩʮʠʩʩ 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʚʢʣʘʜʢʝ XïY Axes ʥʘʭʦʜʠʪʩʷ ʧʘʨʘʤʝʪʨ Enable Secondary Y axis 

(ʧʦʷʚʠʣʩʷ ʚ MathCAD 12). ʋʩʪʘʥʦʚʢʘ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ 

ʚʪʦʨʫʶ ʦʩʴ ʦʨʜʠʥʘʪ ʠ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʛʨʫʧʧʫ Secondary Y ʜʣʷ ʝʝ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʦʩʝʡ ʦʨʜʠʥʘʪ ʫʜʦʙʥʦ, ʢʦʛʜʘ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʛʨʘʬʠʢʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʨʘʟʥʦʨʦʜʥʳʝ ʜʘʥʥʳʝ. ʅʘ ʨʠʩ. 4.13 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ 

ʛʨʘʬʠʢʘ ʜʚʫʭ ʬʫʥʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʦʩʝʡ ʦʨʜʠʥʘʪ.  

 
ʈʠʩ. 4.13. ɻʨʘʬʠʢ ʩ ʜʚʫʤʷ ʦʩʷʤʠ ʦʨʜʠʥʘʪ 

ɽʩʣʠ ʧʨʠʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨ Equal scales, ʪʦ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʦʜʠʥʘʢʦʚʳʡ 

ʤʘʩʰʪʘʙ ʦʩʝʡ ʜʣʷ ʜʚʫʭ ʛʨʘʬʠʢʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʨʷʜʦʚ ʜʘʥʥʳʭ (ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʣʠʥʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ) ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʚʢʣʘʜʢʝ Traces (ʨʠʩ. 4. 

14), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ ʚʩʝʭ ʣʠʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʜʘʥʥʦʡ 

ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʣʠʥʠʶ, ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʜʝʣʠʪʴ ʝʝ ʚ ʩʧʠʩʢʝ ʠ ʩʜʝʣʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ.  

ɺʦ ʚʢʣʘʜʢʝ Traces ʤʦʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ Label ï ʣʝʛʝʥʜʘ ʠʣʠ ʥʘʟʚʘʥʠʝ ʚʳʙʨʘʥʥʦʡ ʣʠʥʠʠ, ʧʦ ʫʤʦʣʯʘʥʠʶ trace1, 

trace2,é trace16, ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʧʦ ʧʦʣʶ ʚʚʦʜʘ 

ʧʦʜ ʩʪʦʣʙʮʦʤ ʣʝʛʝʥʜ ʠ ʚʚʝʩʪʠ ʥʦʚʦʝ ʥʘʟʚʘʥʠʝ, ʯʪʦʙʳ ʥʘʟʚʘʥʠʝ ʣʠʥʠʠ 

ʧʦʷʚʠʣʦʩʴ ʥʘ ʛʨʘʬʠʢʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ ʧʘʨʘʤʝʪʨ Hide legend ʠ 

ʫʩʪʘʥʦʚʠʪʴ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʤʝʱʝʥʠʷ ʣʝʛʝʥʜʳ; 

¶ Symbol ï ʩʠʤʚʦʣ, ʢʦʪʦʨʳʤ ʦʙʦʟʥʘʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʪʦʯʢʠ ʜʘʥʥʳʭ; 

¶ Line ï ʩʪʠʣʴ ʣʠʥʠʠ, solid (ʩʧʣʦʰʥʘʷ), dot (ʧʫʥʢʪʠʨʥʘʷ), dash 

(ʰʪʨʠʭʦʚʘʷ), dadot (ʰʪʨʠʭʧʫʥʢʪʠʨʥʘʷ); 
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¶ Color ï ʮʚʝʪ ʣʠʥʠʠ ʠ ʪʦʯʝʢ ʜʘʥʥʳʭ, red (ʢʨʘʩʥʳʡ), blu (ʩʠʥʠʡ), grn 

(ʟʝʣʝʥʳʡ), cya (ʛʦʣʫʙʦʡ), brn  (ʢʦʨʠʯʥʝʚʳʡ), blk  (ʯʝʨʥʳʡ), wht (ʙʝʣʳʡ); 

¶ Weight ï ʪʦʣʱʠʥʘ ʣʠʥʠʠ ʠ ʪʦʯʝʢ ʜʘʥʥʳʭ; 

¶ Type ï ʪʠʧ ʣʠʥʠʠ, lines (ʣʠʥʠʠ), points (ʪʦʯʢʠ), error  (ʦʰʠʙʢʘ), bar 

(ʩʪʦʣʙʝʮ), step (ʰʘʛ), draw (ʨʠʩʫʥʦʢ), stem (ʩʪʝʨʞʝʥʴ), solid bar 

(ʛʠʩʪʦʛʨʘʤʤʘ); 

¶ Yïaxis ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʥʘ ʢʘʢʦʡ ʠʟ ʜʚʫʭ ʦʩʝʡ ʦʨʜʠʥʘʪ 

ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʨʷʜ ʜʘʥʥʳʭ. 

 
ʈʠʩ. 4.14. ʇʘʨʘʤʝʪʨʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʨʷʜʦʚ ʜʘʥʥʳʭ 

ɺʥʠʤʘʥʠʝ!!! ɺʳʙʦʨ ʢʥʦʧʢʠ ʇʨʠʤʝʥʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʠʬʠʢʘʮʠʠ ʦʩʝʡ ʠ ʣʠʥʠʡ 

ʛʨʘʬʠʢʦʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʤʝʜʣʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʥʝ ʟʘʢʨʳʚʘʷ ʦʢʥʘ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʥʘʜʧʠʩʝʡ ʥʘ ʛʨʘʬʠʢʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʢʣʘʜʢʠ Labels. ɺ 

ʧʦʣʝ Title  ʚʚʦʜʠʪʩʷ ʟʘʛʦʣʦʚʦʢ ʛʨʘʬʠʢʘ. ʇʦʣʷ Axis Labels ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʧʦʜʧʠʩʝʡ ʧʦʜ ʦʩʷʤʠ. ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʘ ʛʨʘʬʠʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ Above (ʚʚʝʨʭʫ) ʠʣʠ Below (ʚʥʠʟʫ). ɽʩʣʠ ʧʘʨʘʤʝʪʨ 

Show Title  ʥʝ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʟʘʛʦʣʦʚʦʢ ʚ ʦʙʣʘʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʥʝ 

ʚʳʚʦʜʠʪʩʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʠʟʤʝʥʠʪʴ ʟʘʛʦʣʦʚʦʢ ʤʦʞʥʦ, ʝʩʣʠ ʚʳʜʝʣʠʪʴ ʝʛʦ, ʘ ʟʘʪʝʤ 

ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʚʳʟʚʘʪʴ ʦʢʥʦ ʜʠʘʣʦʛʘ ʜʣʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʥʘʜʧʠʩʠ.  

ʀ, ʥʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʷʷ ʚʢʣʘʜʢʘ Default ʦʢʥʘ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʛʨʘʬʠʢʘ ʩʦʜʝʨʞʠʪ 

ʜʚʘ ʵʣʝʤʝʥʪʘ ʫʧʨʘʚʣʝʥʠʷ: 

¶ ʢʥʦʧʢʘ Change to Default ï ʠʟʤʝʥʷʝʪ ʚʩʝ ʫʩʪʘʥʦʚʢʠ ʚʳʜʝʣʝʥʥʦʛʦ 

ʛʨʘʬʠʢʘ ʥʘ ʫʩʪʘʥʦʚʢʠ, ʧʨʠʥʷʪʳʝ ʜʣʷ ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ; 

¶ ʧʘʨʘʤʝʪʨ Use for  Default ï ʜʝʣʘʝʪ ʫʩʪʘʥʦʚʢʠ ʚʳʜʝʣʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʜʣʷ 

ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

4.2.6. ʊʨʘʩʩʠʨʦʚʢʘ ʠ ʫʚʝʣʠʯʝʥʠʝ ʛʨʘʬʠʢʘ 

ʇʨʠ ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ ʪʨʘʩʩʠʨʦʚʢʠ Traceé ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ 

ʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ. ɺʳʟʳʚʘʝʪʩʷ ʵʪʘ ʢʦʤʘʥʜʘ ʠʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ (ʱʝʣʯʦʢ ʧʨʘʚʦʡ 
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ʢʥʦʧʢʦʡ ʤʳʰʠ), ʠʟ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ Format\Graph\Traceé ʠʣʠ ʢʥʦʧʢʦʡ  ʥʘ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Graph. ɺʩʝ ʵʪʠ ʢʦʤʘʥʜʳ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʧʨʠ ʚʳʜʝʣʝʥʥʦʤ 

ʛʨʘʬʠʢʝ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʩʩʠʨʦʚʢʠ ʚʳʜʝʣʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʍïY Trace, ʘ ʟʘʪʝʤ, ʧʝʨʝʤʝʱʘʷ  ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʧʦ ʛʨʘʬʠʢʫ, 

ʧʝʨʝʜʚʠʛʘʪʴ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʡ ʪʨʘʩʩʠʨʦʚʢʠ. ʅʘ ʨʠʩ. 4.15 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ 

ʧʦʜʦʙʥʳʭ ʜʝʡʩʪʚʠʡ. ʃʠʥʠʠ ʪʨʘʩʩʠʨʦʚʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʢʦʪʦʨʫʶ ʪʦʯʢʫ ʛʨʘʬʠʢʘ. 

ʇʨʠ ʵʪʦʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʧʦʣʷʭ XïValue ʠ YïValue 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʍïY Trace. ʂʥʦʧʢʠ  Copy X ʠ Copy Y ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʢʦʧʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʘʙʩʮʠʩʩʳ ʠ ʦʨʜʠʥʘʪʳ, ʠʩʩʣʝʜʫʝʤʦʡ ʪʦʯʢʠ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ, 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʚʩʪʘʚʢʠ ʚ ʣʶʙʦʝ ʤʝʩʪʦ ʜʦʢʫʤʝʥʪʘ. ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʘ Track 

Data Points ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʣʠʥʠʠ ʪʨʘʩʩʠʨʦʚʢʠ ʙʫʜʫʪ ʩʣʝʜʦʚʘʪʴ ʪʦʯʥʦ ʚʜʦʣʴ 

ʛʨʘʬʠʢʘ, ʠʥʘʯʝ ʦʥʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʚʩʝʡ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʋʜʦʙʥʦ ʠʟʫʯʘʪʴ ʣʠʥʠʠ ʛʨʘʬʠʢʘ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. ɼʣʷ ʵʪʦʛʦ ʚ MathCAD 

ʩʫʱʝʩʪʚʫʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʍïY Zoom, ʚʳʟʦʚ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʧʨʠ ʚʳʜʝʣʝʥʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʫʥʢʪʦʤ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ Zoomé, 

ʢʦʤʘʥʜʦʡ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ Format\Graph\ Zoomé ʠʣʠ ʢʥʦʧʢʦʡ  ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ Graph. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʍïY Zoom ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠ ʧʦʤʦʱʠ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʚʳʙʨʘʪʴ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʦʙʣʘʩʪʴ ʥʘ ʛʨʘʬʠʢʝ, ʪʘʢ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.16.  

 
ʈʠʩ. 4. 15. ʊʨʘʩʩʠʨʦʚʢʘ ʛʨʘʬʠʢʘ     ʈʠʩ. 4. 16. ʀʟʤʝʥʝʥʠʝ ʤʘʩʰʪʘʙʘ ʚʳʜʝʣʝʥʥʦʡ  

                                   ʦʙʣʘʩʪʠ 

ʊʝʧʝʨʴ, ʝʩʣʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ  (ʫʚʝʣʠʯʠʪʴ), ʪʦ ʚʳʜʝʣʝʥʥʘʷ ʦʙʣʘʩʪʴ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. ʂʥʦʧʢʘ  (ʧʦʢʘʟʘʪʴ ʮʝʣʠʢʦʤ) ʚʝʨʥʝʪ 

ʛʨʘʬʠʢ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʢʥʦʧʢʘ ʆʂ ʦʩʪʘʚʠʪ ʥʘ ʛʨʘʬʠʢʝ ʪʦʣʴʢʦ 

ʚʳʜʝʣʝʥʥʫʶ ʦʙʣʘʩʪʴ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʚʠʜʝ. 

4.2.7. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʜʚʫʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʚʫʤʝʨʥʳʭ 

ʛʨʘʬʠʢʦʚ. 

ɿɸɼɸʏɸ 4.5. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y=(x
2
+1)\(x

2
ï4)

1\2
. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʧʦʩʪʨʦʝʥʠʶ, ʦʪʤʝʪʠʤ, ʯʪʦ ʟʘʜʘʥʥʘʷ ʬʫʥʢʮʠʷ ʩʫʱʝʩʪʚʫʝʪ 

ʥʘ ʚʩʝʡ ʯʠʩʣʦʚʦʡ ʦʩʠ, ʢʨʦʤʝ ʠʥʪʝʨʚʘʣʘ [-2;2], ʪʦ ʝʩʪʴ ʥʘ ʢʦʥʮʘʭ ʠʥʪʝʨʚʘʣʘ 
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ʬʫʥʢʮʠʷ ʩʪʨʝʤʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʈʘʥʝʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʦʜʦʙʥʳʭ ʛʨʘʬʠʢʦʚ 

ʬʫʥʢʮʠʠ ʜʘʚʘʣʠ ʨʝʟʢʠʝ ʩʢʘʯʢʠ ʠ ʧʨʦʚʘʣʳ ʣʠʥʠʡ. ʇʨʠʭʦʜʠʣʦʩʴ ʟʘʜʘʚʘʪʴ ʦʪʜʝʣʴʥʦ 

ʘʨʛʫʤʝʥʪʳ ʜʣʷ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʝʡ ʛʨʘʬʠʢʘ. ɺ MathCAD 12 ʵʪʘ ʧʨʦʙʣʝʤʘ 

ʨʝh ʝʥʘ. ʅʘ ʨʠʩ. 4.17 ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʧʦʩʪʨʦʝʥʥʳʡ ʙʳʩʪʨʳʤ 

ʤʝʪʦʜʦʤ, ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʘʨʛʫʤʝʥʪʘ.  

 
ʈʠʩ. 4. 17. ɻʨʘʬʠʢ ʢ ʟʘʜʘʯʝ 4.5 

ɿɸɼɸʏɸ 4.6. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ y=x\(x
2
ï9). 

ʅʘ ʨʠʩ. 4. 18 ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʪʝʨʧʠʪ ʨʘʟʨʳʚ ʚ 

ʪʦʯʢʘʭ 3 ʠ ï3. 

 
@ʈʠʩ. 4. 18. ɻʨʘʬʠʢ ʢ ʟʘʜʘʯʝ 4.6 

ɿɸɼɸʏɸ 4.7. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ: 

x=3at/(1+t
3
) ʠ ʫ=3at

2
/(1+t

3
), ʝʩʣʠ ïÐ< t <ï1 ʠ -1< t <+Ð. ʈʘʥʝʝ ʵʪʫ ʣʠʥʠʶ, 

ʥʘʟʳʚʘʝʤʫʶ ʜʝʢʘʨʪʦʚ ʣʠʩʪ, ʧʨʠʭʦʜʠʣʦʩʴ ʩʦʩʪʘʚʣʷʪʴ ʠʟ ʜʚʫʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ 

ʨʘʟʥʳʭ ʠʥʪʝʨʚʘʣʘʭ. ʅʘ ʨʠʩ. 4. 19 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʵʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʚ 

MathCAD 12. 

 
ʈʠʩ. 4. 19. ɼʝʢʘʨʪʦʚ ʣʠʩʪ 
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ɿɸɼɸʏɸ 4.8. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʟʘʜʘʥʥʦʡ ʥʝʷʚʥʦ: 5x
2
+3y

2
ï15=0. 

ʇʨʠʚʝʜʝʤ ʫʨʘʚʥʝʥʠʝ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ, ʨʘʟʜʝʣʠʚ ʦʙʝ ʝʛʦ ʯʘʩʪʠ ʥʘ 15. 

ʇʦʣʫʯʠʤ ʟʘʚʠʩʠʤʦʩʪʴ, ʦʧʠʩʳʚʘʶʱʫʶ ʵʣʣʠʧʩ: x
2
/3+y

2
/5=1. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʵʣʣʠʧʩʘ ʚʧrʦʣʥʠʤ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʚʚʝʜʝʤ ʫʨʘʚʥʝʥʠʝ; 

¶ ʨʘʟʨʝʰʠʤ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʤʝʥʥʦʡ ʫ, ʪʦ ʝʩʪʴ ʚʳʨʘʟʠʤ ʫ ʯʝʨʝʟ ʭ, 

ʚʳʧʦʣʥʠʚ ʢʦʤʘʥʜʫ Simbolics\Variable\Solve, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʚ ʫ; 

¶ ʪʝʤ ʞʝ ʩʧʦʩʦʙʦʤ ʥʘʡʜʝʤ ʨʝʰʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʜʣʷ ʪʦʛʦ  
ʯʪʦʙʳ ʟʥʘʪʴ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ; 

¶ ʟʘʜʘʜʠʤ ʨʘʥʞʠʨʦʚʘʥʥʫʶ ʧʝʨʝʤʝʥʫ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 

ʛʨʘʬʠʢʘ (ʩʦʚʝʪʫʝʤ ʯʠʪʘʪʝʣʶ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʙʝʟ ʵʪʦʛʦ ʜʝʡʩʪʚʠʷ ʠ 

ʩʨʘʚʥʠʪʴ ʨʝʟʫʣʴʪʘʪ); 

¶ ʦʧʨʝʜʝʣʠʤ ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ ʯʘʩʪʠ ʵʣʣʠʧʩʘ; 

¶ ʧʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʜʚʫʭ ʬʫʥʢʮʠʡ. 

ʈʝʟʫʣʴʪʘʪ ʧʦʩʪʨʦʝʥʠʷ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 4.20. 

 
ʈʠʩ. 4. 20. ʕʣʣʠʧʩ 

ʊʘʢ ʢʘʢ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ ʜʚʫʭ ʬʫʥʢʮʠʡ ʣʠʥʠʠ ʦʪʣʠʯʘʶʪʩʷ ʮʚʝʪʦʤ ʠ 

ʪʠʧʦʤ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʠʭ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʢ ʝʜʠʥʦʤʫ 

ʚʠʜʫ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʟʦʙʨʘʞʝʥʠʠ ʦʜʥʦʡ ʣʠʥʠʠ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. 
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ɿɸɼɸʏɸ 4.9. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

î
í

î
ì

ë

²+

<
+=

0,1

0,
2)( 2

xx

x
x

x

xy . 

ʅʘ ʨʠʩ. 4. 21 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʤʦʞʥʦ ʨʝʰʠʪʴ ʵʪʫ ʟʘʜʘʯʫ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ if . 

 
ʈʠʩ. 4. 21. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 4.9 

4.3. ʊʨʝʭʤʝʨʥʳʝ ʛʨʘʬʠʢʠ 

ʉʦʟʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ MathCAD ʚʳʧʦʣʥʷʝʪʩʷ ʙʳʩʪʨʦ ʠ ʧʨʦʩʪʦ, ʪʘʢ ʢʘʢ ʧʘʢʝʪ 

ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. 

4.3.1. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ. 

ɿɸɼɸʏɸ 4.10. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ (ʨʠʩ. 4. 22). 

 
ʈʠʩ. 4. 22. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʪʨʠʮʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ 

ɺʥʠʤʘʥʠʝ!!! ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʨʠʮ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʘʥʜʫ Insert\Data\Table, ʝʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʚʩʪʘʚʢʝ ʚ ʨʘʙʦʯʠʡ 

ʜʦʢʫʤʝʥʪ ʰʘʙʣʦʥʘ ʚʚʦʜʘ ʤʘʪʨʠʮʳ. ʐʘʙʣʦʥ ʵʪʦʪ ʠʤʝʝʪ ʬʦʨʤʫ ʪʘʙʣʠʮʳ ʩ 

ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʤʠ ʩʪʨʦʢʘʤʠ ʠ ʩʪʦʣʙʮʘʤʠ, ʟʘʧʦʣʥʷʪʴ ʝʛʦ ʤʦʞʥʦ, ʧʝʨʝʤʝʱʘʷʩʴ 

ʧʦ ʷʯʝʡʢʘʤ ʩ ʧʦʤʦʱʴʶ ʩʪʨʝʣʦʢ ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʷʯʝʡʢʠ ʱʝʣʯʢʦʤ 

ʤʳʰʠ. ʉʪʘʥʜʘʨʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʷʯʝʡʢʘʤʠ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

ʇʝʨʝʡʜʝʤ ʢ ʧʦʩʪʨʦʝʥʠʶ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʝʡ. ʀʩʧʦʣʴʟʫʝʤ ʜʣʷ 

ʵʪʦʛʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʙʳʩʪʨʦʝ ʧʦʩʪʨʦʝʥʠʝ ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ, ʚʳʧʦʣʥʠʚ 

ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 
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¶ ʦʧʨʝʜʝʣʠʤ ʤʘʪʨʠʮʫ, ʥʘʧʨʠʤʝʨ, ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4. 22; 

¶ ʚʳʟʦʚʝʤ ʰʘʙʣʦʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ, ʚʳʧʦʣʥʠʚ ʢʦʤʘʥʜʫ 

Insert\Graph\Surface Plot, ʠʣʠ ʥʘʞʤʝʤ ʢʥʦʧʢʫ  ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ Graph; 

¶ ʚʚʝʜʝʤ ʠʤʷ ʤʘʪʨʠʮʳ ʚ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʦʣʝ ʚʚʦʜʘ ʰʘʙʣʦʥʘ; 

¶ ʥʘʞʤʝʤ ENTER ʠʣʠ ʱʝʣʢʥʝʤ ʫʢʘʟʘʪʝʣʝʤ ʤʳʰʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʙʣʘʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ (ʨʠʩ. 4.23). 

                         
ʈʠʩ. 4. 23. ɹʳʩʪʨʦʝ ʧʦʩʪʨʦʝʥʠʝ                    ʈʠʩ. 4. 24. ʊʦʯʝʯʥʳʡ ʛʨʘʬʠʢ 

ʛʨʘʬʠʢʘ, ʟʘʜʘʥʥʦʛʦ ʤʘʪʨʠʮʝʡ                    ʠ ʛʠʩʪʦʛʨʘʤʤʘ, ʟʘʜʘʥʥʳʝ ʤʘʪʨʠʮʝʡ 

ʅʘ ʨʠʩ. 4. 24 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʪʨʝʭʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ ʪʦʡ ʞʝ ʤʘʪʨʠʮʳ, ʥʦ 

ʧʦʩʪʨʦʝʥʥʳʭ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ (ʩʣʝʚʘ) ʠ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤʳ (ʩʧʨʘʚʘ). 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʛʨʘʬʠʢ ʚ ʚʠʜʝ ʪʦʯʝʢ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʳʟʳʚʘʝʪʩʷ 

ʢʥʦʧʢʦʡ , ʘ ʛʨʘʬʠʢ ʚ ʚʠʜʝ ʛʠʩʪʦʛʨʘʤʤʳ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ - ʢʥʦʧʢʦʡ 

 ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Graph. ʂʘʢ ʚʳʛʣʷʜʠʪ ʢʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ () ʠ 

ʛʨʘʬʠʢ ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ () ʜʣʷ ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʳ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4. 25. 

              
ʈʠʩ. 4. 25. ʂʦʥʪʫʨʥʳʡ ʛʨʘʬʠʢ ʠ ʛʨʘʬʠʢ                    ʈʠʩ. 4. 26. ɹʳʩʪʨʦʝ ʧʦʩʪʨʦʝʥʠʝ 

ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ ʜʣʷ ʤʘʪʨʠʮʳ                                       ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ z(x,y)=y
2
ïx

2
 

ɿɸɼɸʏɸ 4.11. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ z(x,y)=y
2
ïx

2
. 

ʇʝʨʝʯʠʩʣʠʤ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʛʨʘʬʠʢ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 4. 26: 

¶ ʦʧʨʝʜʝʣʠʤ ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʶ; 
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¶ ʚʳʟʦʚʝʤ ʰʘʙʣʦʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ, ʚʳʧʦʣʥʠʚ ʢʦʤʘʥʜʫ 

Insert\Graph\Surface Plot, ʠʣʠ ʥʘʞʤʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʥʦʧʢʫ ʥʘ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Graph; 

¶ ʚʚʝʜʝʤ ʠʤʷ ʬʫʥʢʮʠʠ ʚ ʰʘʙʣʦʥ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ; 

¶ ʥʘʞʤʝʤ ENTER ʠʣʠ ʚʳʡʜʝʤ ʟʘ ʧʨʝʜʝʣʳ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʧʨʠʤʝʨʦʚ ʧʦʥʷʪʥʦ, ʯʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ 

ʛʨʘʬʠʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʟʚʘʪʴ ʰʘʙʣʦʥ ʪʨʝʙʫʝʤʦʛʦ ʪʠʧʘ ʠ ʚʚʝʩʪʠ ʚ ʥʝʛʦ ʠʤʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʪʨʠʮʳ ʠʣʠ ʬʫʥʢʮʠʠ. 

4.3.2. ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʪʨʝʭʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ 

ʅʘ ʚʩʝʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʨʠʩʫʥʢʘʭ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʛʨʘʬʠʢʠ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʠʤʠʪʠʚʥʳʡ ʚʠʜ. ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ MathCAD ʜʣʷ 

ʤʦʜʠʬʠʢʘʮʠʠ ʫʞʝ ʩʦʟʜʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʢʥʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ 3D Plot Format ʚʳʟʳʚʘʝʪʩʷ 

ʜʚʦʡʥʳʤ ʱʝʣʯʢʦʤ ʧʦ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʠʣʠ ʢʦʤʘʥʜʦʡ ʦʩʥʦʚʥʦʛʦ ʤʝʥʶ 

Format\Graph\3D Ploté ʧʨʠ ʚʳʜʝʣʝʥʥʦʤ ʛʨʘʬʠʢʝ. ʇʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʚʥʝʰʥʠʡ ʚʠʜ ʛʨʘʬʠʢʘ, ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʚʢʣʘʜʢʘʭ: 

¶ General ï ʦʙʱʠʝ ʧʘʨʘʤʝʪʨʳ ʠʟʦʙʨʘʞʝʥʠʷ; 

¶ Axes ï ʧʘʨʘʤʝʪʨʳ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ (ʪʠʧ, ʪʦʣʱʠʥʘ, ʮʚʝʪ, ʯʠʩʣʦ 

ʦʪʤʝʪʦʢ, ʠʭ ʥʫʤʝʨʘʮʠʷ, ʤʘʩʰʪʘʙ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ); 

¶ Appearance ï ʧʘʨʘʤʝʪʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʛʨʘʬʠʢʘ (ʮʚʝʪ ʣʠʥʠʠ, ʪʠʧ ʪʦʯʝʢ, 

ʠʩʧʦʣʟɹʫʝʤʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ); 

¶ Backplanes ï ʧʘʨʘʤʝʪʨʳ ʛʨʘʥʝʡ; 

¶ Lighting  ï ʫʩʣʦʚʠʷ ʦʩʚʝʱʝʥʠʷ ʠ ʚʳʙʦʨ ʩʭʝʤʳ ʦʩʚʝʱʝʥʠʷ; 

¶ Special ï ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʢʦʥʪʫʨʥʳʝ ʣʠʥʠʠ ʠ ʪʘʢ ʜʘʣʝʝ); 

¶ Title  ï ʩʦʟʜʘʥʠʝ ʟʘʛʦʣʦʚʢʦʚ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ; 

¶ Advanced ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʧʝʨʩʧʝʢʪʠʚʘ, ʩʚʝʪʦʚʳʝ 

ʵʬʬʝʢʪʳ, ʢʘʯʝʩʪʚʦ ʧʝʯʘʪʠ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ); 

¶ QuickPlot Data ï ʧʘʨʘʤʝʪʨʳ ʙʳʩʪʨʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʧʦ ʜʘʥʥʳʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʢʣʘʜʢʫ ʫʩʪʘʥʦʚʢʠ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʦʚ General. 

ɺ ʛʨʫʧʧʝ ʧʘʨʘʤʝʪʨʦʚ View (ʚʠʜ) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ: 

¶ Rotation ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ (ʦʪ 0 ʜʦ 360 ʛʨʘʜʫʩʦʚ); 

¶ Tilt  ï ʫʛʦʣ ʥʘʢʣʦʥʘ (ʦʪ 0 ʜʦ 180); 

¶ Twist ï ʫʛʦʣ ʚʨʘʱʝʥʠʷ (ʦʪ 0 ʜʦ 360 ʛʨʘʜʫʩʦʚ); 

¶ Zoom ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʤʝʨ (ʝʜʠʥʠʮʘ ʧʦ ʫʤʦʣʯʘʥʠʶ). 

ɻʨʫʧʧʘ Axes Style (ʩʪʠʣʴ ʦʩʝʡ) ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ Perimeter ï ʦʩʠ ʧʦ ʧʝʨʠʤʝʪʨʫ; 

¶ Corner ï ʦʩʠ ʚ ʫʛʣʫ; 

¶ None ï ʥʝʪ ʦʩʝʡ; 

¶ Equal Scales ï ʟʘʜʘʝʪ ʨʘʚʥʳʡ ʤʘʩʰʪʘʙ ʧʦ ʚʩʝʤ ʦʩʷʤ. 

ɻʨʫʧʧʘ ʬʣʘʞʢʦʚ Framers ʟʘʜʘʝʪ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʤʣʝʥʠʷ: 

¶ Show Border ï ʧʦʢʘʟʳʚʘʪʴ ʨʘʤʢʫ ʚʦʢʨʫʛ ʨʠʩʫʥʢʘ; 

¶ Show Box ï ʥʝ ʚʳʚʦʜʠʪʴ ʦʩʠ. 
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ʇʦʩʣʝʜʥʷʷ ʛʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ ʚʢʣʘʜʢʠ View, Plot 1 Display As: ʧʦʟʚʦʣʷʝʪ 

ʠʟʤʝʥʠʪʴ ʪʠʧ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʨʦʝʥʠʝ 

ʛʨʘʬʠʢʦʚ ʨʘʟʥʦʛʦ ʪʠʧʘ ʜʣʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʫʥʢʮʠʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʅʘ ʚʢʣʘʜʢʝ Axes (ʦʩʠ) ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʨʘʤʝʪʨʳ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ 

(XAxes, YAxes, ZAxes) ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ.  

ʇʘʨʘʤʝʪʨʳ ʜʣʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʛʨʫʧʧʝ 

Grids: 

¶ Draw Lines ï ʚʳʚʦʜ ʣʠʥʠʡ ʩʝʪʢʠ; 

¶ Draw Tics ï ʚʳʚʦʜ ʜʝʣʝʥʠʡ ʥʘ ʦʩʷʭ; 

¶ Auto Grid  ï ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʯʠʩʣʘ ʣʠʥʠʡ; 

¶ Line Color ï ʚʳʙʦʨ ʮʚʝʪʘ ʣʠʥʠʡ; 

¶ Number ï ʢʦʣʠʯʝʩʪʚʦ ʜʝʣʝʥʠʡ; 

¶ Line Weight ï ʰʠʨʠʥʘ ʣʠʥʠʠ ʩʝʪʢʠ. 

ʌʦʨʤʘʪ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʛʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ Axis Format: 

¶ Show Number ï ʦʮʠʬʨʦʚʢʘ ʦʩʝʡ; 

¶ Axis Color ï ʮʚʝʪ ʦʩʝʡ; 

¶ Axis Weight ï ʰʠʨʠʥʘ ʣʠʥʠʠ ʦʩʝʡ. 

ʇʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʶʪʩʷ ʚ ʛʨʫʧʧʝ Axis Scale: 

¶ Auto Scale ï ʤʘʩʰʪʘʙ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ; 

¶ Minimum  Value ï ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʦʩʠ; 

¶ Maximum Value ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʦʩʠ; 

ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʧʨʠ ʚʳʢʣʶʯʝʥʥʦʤ Auto Scale. 

ɺʥʝʰʥʠʡ ʚʠʜ ʩʘʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʢʣʘʜʢʠ Appearance.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ ʵʪʦʛʦ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ: 

¶ Fill  Options ï ʦʢʨʘʩʢʘ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʢʦʥʪʫʨʥʳʭ ʣʠʥʠʡ; 

¶ Line Options ï ʦʪʦʙʨʘʞʝʥʠʝ ʣʠʥʠʡ ʠ ʠʭ ʦʢʨʘʩʢʘ; 

¶ Point Options ï ʦʪʦʙʨʘʞʝʥʠʝ ʨʘʟʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʠ ʠʭ ʦʢʨʘʩʢʘ. 

ʇʝʨʝʢʣʶʯʘʪʝʣʠ, ʠʤʝʶʱʠʝʩʷ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʙʦʨʘ 

ʩʭʝʤʳ ʦʢʨʘʩʢʠ (Colormap ï ʮʚʝʪʦʚʘʷ ʢʘʨʪʘ, Solid Color ï ʦʩʥʦʚʥʦʡ ʮʚʝʪ). 

ɺʢʣʘʜʢʘ Title, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʚʦʜʘ ʟʘʛʦʣʦʚʢʘ ʚ ʛʨʘʬʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ (ʧʦʣʝ 

Graph Title) ʠ ʫʩʪʘʥʦʚʢʠ ʝʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (ʩʚʝʨʭʫ, ʩʥʠʟʫ, ʩʢʨʳʪʴ).  

ɺʢʣʘʜʢʘ Lighting  ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʵʬʬʝʢʪ ʦʩʚʝʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʳ ʵʪʦʡ ʚʢʣʘʜʢʠ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ Enable Lighting . 

ʇʘʨʘʤʝʪʨʳ ʤʦʜʠʬʠʢʘʮʠʠ ʛʨʘʥʝʡ (XYïBackplanes, YZïBackplanes, XZï

Backplanes) ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʚʢʣʘʜʢʘʭ Backplanes, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʬʣʘʞʢʘ: 

¶ Fill  Backplanes ï ʟʘʣʠʚʢʘ ʮʚʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʥʠ; 

¶ Backplanes Border ï ʫʩʪʘʥʦʚʢʘ ʦʙʨʘʤʣʝʥʠʷ ʛʨʘʥʠ. 

ɻʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ Grid  ʠ Subgrid ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʜʘʥʠʷ ʩʝʪʢʠ ʥʘ 

ʛʨʘʥʷʭ. 

ʉ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʢʣʘʜʢʝ Special ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʩʧʝʮʠʘʣʥɹʳʝ ʵʬʬʝʢʪʳ. ʅʘ ʚʢʣʘʜʢʝ ʨʘʩʧʦʣʦʞʝʥʳ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ: 

¶ Contour Options ï ʧʘʨʘʤʝʪʨʳ ʢʦʥʪʫʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ; 

¶ Bar Plot Layout ï ʨʘʟʤʝʪʢʘ ʩʪʦʣʙʠʢʦʚʦʛʦ ʛʨʘʬʠʢʘ (ʛʠʩʪʦʛʨʘʤʤʳ); 
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¶ Interpolated Mesh ï ʠʥʪʝʨʧʦʣʷʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʟʘʜʘʥʥʦʤʫ ʯʠʩʣʫ 

ʣʠʥʠʡ ʧʦ ʩʪʨʦʢʘʤ ʠ ʩʪʦʣʙʮʘʤ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʯʠʩʣʦ ʣʠʥʠʡ ï 21; 

¶ Connectivity ï ʩʚʷʟʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

ʋʩʪʘʥʦʚʢʘ ʩʧʝʮʵʬʬʝʢʪʦʚ ʚʦʟʤʦʞʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʛʨʘʬʠʢʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʭʦʜʷʪʩʷ ʥʘ ʚʢʣʘʜʢʝ Advanced. ɻʨʫʧʧʘ Advanced 

View Options ʩʦʜʝʨʞʠʪ ʫʩʪʘʥʦʚʢʠ: 

¶ Enable Fog ï ʵʬʬʝʢʪ ʜʳʤʢʠ; 

¶ Perspective ï ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ; 

¶ Vertical  Scale ï ʤʘʩʰʪʘʙ ʧʦ ʚʝʨʪʠʢʘʣʠ; 

¶ Viewing Distance ï ʨʘʩʩʪʦʷʥʠʝ, ʩ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʠʛʫʨʘ. 

ɻʨʫʧʧʘ Printing  ʩʦʜʝʨʞʠʪ ʜʚʘ ʬʣʘʞʢʘ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪ ʧʝʯʘʪʴ ʩ ʦʙʳʯʥʳʤ ʠ 

ʧʦʚʳʰʝʥʥʳʤ ʢʘʯʝʩʪʚʦʤ, ʘ ʛʨʫʧʧʘ Colormap ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʮʚʝʪʦʚʫʶ 

ʢʘʨʪʫ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʚʜʦʣʴ ʦʩʝʡ. 

ʋʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʩʪʨʦʝʥʠʷ 3D ʛʨʘʬʠʢʦʚ ʤʦʞʥʦ 

ʥʘ ʚʢʣʘʜʢʝ Quick Plot Data, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʪʨʠ ʛʨʫʧʧʳ ʧʘʨʘʤʝʪʨʦʚ: 

¶ Range 1 ï ʧʨʝʜʝʣʳ ʧʦ ʧʝʨʚʦʤʫ ʧʘʨʘʤʝʪʨʫ (start ï ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, 

end ï ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ, # of Grids ï ʯʠʩʣʦ ʣʠʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ 

ʧʦʚʝʨʭʥʦʩʪʴ); 

¶ Range 2 ï ʧʨʝʜʝʣʳ ʧʦ ʚʪʦʨʦʤʫ ʧʘʨʘʤʝʪʨʫ ; 

¶ Coordinates System ï ʚʳʙʦʨ ʦʜʥʦʡ ʠʟ ʪʨʝʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ 

(ʧʨʷʤʦʫʛʦʣʴʥʘʷ, ʩʬʝʨʠʯʝʩʢʘʷ, ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ). 

4.3.3. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʢʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ. 

ɿɸɼɸʏɸ 12. ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ z(x,y)=°(x
2
+y

2
)-1. 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʧʦʩʪʨʦʝʥʠʶ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʦʜʥʦʡ 

ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʜʝʣʘʪʴ ʵʪʦ ʥʝʩʣʦʞʥʦ, ʜʦʩʪʘʪʦʯʥʦ ʩʦʟʜʘʪʴ ʬʫʥʢʮʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʘʞʜʫʶ ʠʟ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʚʳʟʚʘʪʴ  ʰʘʙʣʦʥ ʧʦʩʪʨʦʝʥʠʷ 

ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ ʠ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʚʚʝʩʪʠ ʠʤʝʥʘ ʬʫʥʢʮʠʡ. ʈʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 4. 27.  

ɿɸɼɸʏɸ 13. ʇʦʩʪʨʦʠʪʴ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʜʘʥʥʳʝ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ. 

ʅʘ ʨʠʩ. 4. 28 ʧʦʢʘʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʜʥʦʧʦʣʦʩʪʥʦʛʦ ʛʠʧʝʨʙʦʣʦʠʜʘ (ʩʣʝʚʘ) ʠ 

ʩʬʝʨʳ (ʩʧʨʘʚʘ). ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʤʘʪʨʠʮʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʦʙʲʝʜʠʥʝʥʳ ʩʢʦʙʢʘʤʠ. 

ɿɸɼɸʏɸ 14. ʇʦʩʪʨʦʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ, ʟʘʜʘʥʥʫʶ ʚʝʢʪʦʨʦʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ. 

ʅʘ ʨʠʩ. 4. 29 ʧʨʠʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʠ ʧʦʤʦʱʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʵʣʣʠʧʪʠʯʝʩʢʠʡ 

ʧʘʨʘʙʦʣʦʠʜ.  
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ʈʠʩ. 4. 27. ʀʟʦʙʨʘʞʝʥʠʝ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʦʜʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ  

 

 
ʈʠʩ. 4. 28. ʉʦʟʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʜʘʥʥʦʡ ʚ       ʈʠʩ. 4. 29. ʇʦʚʝʨʭʥʦʩʪʴ, ʟʘʜʘʥʥʘʷ 

                  ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ                                      ʚʝʢʪʦʨʦʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 

                                                                                                                              ʬʫʥʢʮʠʡ 

ɿɸɼɸʏɸ 15. ʇʦʩʪʨʦʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ z(x,y)=sin(x)+cos(y). 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ 

MathCAD:  

CreateMesh ( F, x0, x1, y0, y1, sgrid , tgrid , fmap ) . 

ʕʪʘ ʬʫʥʢʮʠʷ ʚʦʟʚʨʘʱʘʝʪ ʤʘʩʩʠʚ ʠʟ ʪʨʝʭ ʤʘʪʨʠʮ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʦʦʨʜʠʥʘʪʳ 

x, y, z ʜʣʷ ʬʫʥʢʮʠʠ F, ʦʧʨʝʜʝʣʝʥʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ 
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sgrid ,  ʠ tgrid . ɸʨʛʫʤʝʥʪʳ x0, x1, y0, y1 ʟʘʜʘʶʪ ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ 

ʧʝʨʝʤʝʥʥʳʭ. ɸʨʛʫʤʝʥʪ fmap  ï ʚʝʢʪʦʨ ʟʥʘʯʝʥʠʡ, ʟʘʜʘʶʱʠʡ ʯʠʩʣʦ ʣʠʥʠʡ ʚ ʩʝʪʢʝ 

ʠʟʦʙʨʘʞʘʝʤʦʡ ʬʫʥʢʮʠʠ. ʉʦʟʜʘʚʘʝʤʳʡ ʬʫʥʢʮʠʝʡ CreateMesh  ʤʘʩʩʠʚ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʚʦʜʘ ʚ ʰʘʙʣʦʥ ʪʨʝʭʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ. ʅʘ ʨʠʩ. 4. 30 ʧʨʠʚʝʜʝʥ 

ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʩʣʝʚʘ ʛʨʘʬʠʢ ʚʳʚʝʜʝʥ ʚ ʚʠʜʝ ʪʨʝʭʤʝʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʩʧʨʘʚʘ ʚ ʚʠʜʝ ʢʦʥʪʫʨʥʳʭ ʣʠʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ. 

 
ʈʠʩ. 4. 30. ʇʦʚʝʨʭʥʦʩʪʴ z(x,y)=sin(x)+cos(y) 

ɿɸɼɸʏɸ 16. ʇʦʩʪʨʦʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ, ʟʘʜʘʥʥʫʶ ʚʨʘʱʝʥʠʝʤ ʢʨʠʚʦʡ. 

ʕʪʘ ʟʘʜʘʯʘ ʪʘʢ ʞʝ ʨʝʰʘʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʦʡ ʬʫʥʢʮʠʠ 

CreateMesh . ɺ ʥʘʯʘʣʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʝʜʝʣʳ ʘʨʛʫʤʝʥʪʘ ʬʫʥʢʮʠʠ, ʟʘʪʝʤ 

ʚʚʦʜʠʪʩʷ ʬʫʥʢʮʠʷ ʚʨʘʱʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʵʪʦʡ ʬʫʥʢʮʠʠ. ʄʘʪʨʠʮʘ ʘʧʧʣʠʢʘʪ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʬʫʥʢʮʠʠ CreateMesh . 

 
ʈʠʩ. 4. 31. ʇʦʚʝʨʭʥʦʩʪʴ, ʟʘʜʘʥʥʘʷ ʚʨʘʱʝʥʠʝʤ ʢʨʠʚʦʡ 
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5. ʅʝʣʠʥʝʡʥʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʚ MathCAD 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ ʯʠʩʣʝʥʥʦʛʦ ʠ ʩʠʤʚʦʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ 

ʩʨʝʜʩʪʚʘʤʠ MathCAD. 

5.1. ʈʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ f(x)=0 ʤʦʞʥʦ ʥʘʡʪʠ ʪʦʣʴʢʦ 

ʜʣʷ ʫʟʢʦʛʦ ʢʣʘʩʩʘ ʬʫʥʢʮʠʡ. ʏʘʱʝ ʚʩʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʵʪʦ ʫʨʘʚʥʝʥʠʝ 

ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʦʚʦʜʷʪ ʚ ʜʚʘ ʵʪʘʧʘ:  

¶ ʦʪʜʝʣʷʶʪ ʢʦʨʥʠ ʫʨʘʚʥʝʥʠʷ, ʪ.ʝ. ʥʘʭʦʜʷʪ ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʳʝ ʧʨʦʤʝʞʫʪʢʠ, ʚ 

ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʢʦʨʝʥʴ. ʕʪʠ ʧʨʦʤʝʞʫʪʢʠ ʥʘʟʳʚʘʶʪ 

ʠʥʪʝʨʚʘʣʘʤʠ ʠʟʦʣʷʮʠʠ ʢʦʨʥʷ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʤʦʞʥʦ, ʠʟʦʙʨʘʟʠʚ ʛʨʘʬʠʢ 

ʬʫʥʢʮʠʠ ʠʣʠ ʣʶʙʳʤ ʜʨʫʛʠʤ ʤʝʪʦʜʦʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʪʦʤ, ʯʪʦ ʥʝʧʨʝʨʳʚʥʘʷ 

ʬʫʥʢʮʠʠ f(x) ʠʤʝʝʪ ʥʘ ʠʥʪʝʨʚʘʣʝ [a,b] ʭʦʪʷ ʙʳ ʦʜʠʥ ʢʦʨʝʥʴ, ʝʩʣʠ ʦʥʘ 

ʧʦʤʝʥʷʣʘ ʟʥʘʢ f(a)Āf(b)<0, a ʠ b ʥʘʟʳʚʘʶʪ ʧʨʝʜʝʣʘʤʠ ʠʥʪʝʨʚʘʣʘ ʠʟʦʣʷʮʠʠ; 

¶ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʷʪ ʫʪʦʯʥʝʥʠʝ ʦʪʜʝʣʝʥʥʳʭ ʢʦʨʥʝʡ, ʪ.ʝ. ʥʘʭʦʜʷʪ ʢʦʨʥʠ 

ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ. 

5.1.1. ɸʣʛʝʙʨʘʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ 

ʃʶʙʦʝ ʫʨʘʚʥʝʥʠʝ P(x)=0, ʛʜʝ P(x) - ʵʪʦ ʤʥʦʛʦʯʣʝʥ, ʦʪʣʠʯʥʳʡ ʦʪ ʥʫʣʝʚʦʛʦ, 

ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ  (ʧʦʣʠʥʦʤʦʤ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʤʝʥʥʦʡ x. 

ɺʩʷʢʦʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ x ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

a0x
n
+a1x

nï1
+é+anï1x+an=0, 

ʛʜʝ a0Í0, n²1 ʠ ai ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ nïʡ ʩʪʝʧʝʥʠ. 

ʅʘʧʨʠʤʝʨ, ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ - ʵʪʦ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ, 

ʢʚʘʜʨʘʪʥʦʝ ï ʚʪʦʨʦʡ, ʢʫʙʠʯʝʩʢʦʝ ï ʪʨʝʪʴʝʡ ʠ ʪʘʢ ʜʘʣʝʝ. 

ʈʝʰʠʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ ʚ MathCAD ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʭ 

ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ: 

root ( F( x), x)  ï ʚʦʟʚʨʘʱʘʝʪ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ x , 

ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʨʘʞʝʥʠʝ F( x)  ʨʘʚʥʦ ʥʫʣʶ, ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪ ʚʳʯʠʩʣʝʥʠʝ 

ʠʪʝʨʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ, ʠ ʧʝʨʝʜ ʝʝ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʥʘʯʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ x, ʧʨʠʥʘʜʣʝʞʘʱʝʝ ʠʥʪʝʨʚʘʣʫ ʠʟʦʣʷʮʠʠ ʢʦʨʥʷ; 

polyroots ( v)  ï ʚʦʟʚʨʘʱʘʝʪ ʚʝʢʪʦʨ ʚʩʝʭ ʢʦʨʥʝʡ (ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ 

ʢʦʤʧʣʝʢʩʥʳʭ) ʧʦʣʠʥʦʤʘ nïʡ ʩʪʝʧʝʥʠ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʪʦʨʦʛʦ ʭʨʘʥʷʪʩʷ ʚ ʤʘʩʩʠʚʝ 

v, ʜʣʠʥʦʡ n+1. 

ʈʝʰʠʤ ʥʝʩʢʦʣʴʢʦ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

ɿɸɼɸʏɸ 5.1. ʅʘʡʪʠ ʢʦʨʥʠ ʧʦʣʠʥʦʤʘ 2x
4
ï8x

3
+8x

2
ï1=0. 

ʈʝʰʠʤ ʵʪʦ ʫʨʘʚʥʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ polyroots ( v). ʄʘʩʩʠʚ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʠʤ ʢʘʢ ʚʝʢʪʦʨ ʩʪʦʣʙʝʮ ʠʟ 

ʧʷʪʠ ʵʣʝʤʝʥʪʦʚ (ʩʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʤʘʩʩʠʚʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʤ. ʚ ʟʘʜʘʯʘʭ 5.2 ʠ 5.3). 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚ ʫʨʘʚʥʝʥʠʠ ʦʪʩʫʪʩʪʚʫʝʪ ʧʝʨʝʤʝʥʥʘʷ x ʚ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʚʝʥ ʥʫʣʶ.  

ʇʦʣʥʦʩʪʴʶ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5. 1. 
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ʈʠʩ. 5. 1. ɺʳʯʠʩʣʝʥʠʝ ʢʦʨʥʝʡ ʧʦʣʠʥʦʤʘ 

ʅʘʡʜʝʤ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʜʠʤ 

ʬʫʥʢʮʠʶ F(x), ʦʧʨʝʜʝʣʠʚ ʧʦʣʠʥʦʤ ʢʘʢ ʩʫʤʤʫ ʧʨʦʠʟʚʝʜʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘ x ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʝʧʝʥʠ, ʠ ʧʦʩʪʨʦʠʤ ʝʝ ʛʨʘʬʠʢ. ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʘ ʩ 

ʦʩʴʶ ʘʙʩʮʠʩʩ ʠ ʙʫʜʫʪ ʢʦʨʥʷʤʠ ʫʨʘʚʥʝʥʠʷ. ʅʘ ʨʠʩ. 5. 2 ʚʠʜʥʦ, ʯʪʦ ʛʨʘʬʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤ. 

 
ʈʠʩ. 5. 2. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 

ɿɸɼɸʏɸ 5.2. ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ x
3
+0.4x

2
+0.6xï1.6=0. 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʘʥʘʣʦʛʠʯʥʦʡ ʧʨʝʜʳʜʫʱʝʡ. ʈʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʝ 

ʟʘʜʘʥʠʷ ʤʘʩʩʠʚʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʫʥʢʮʠʠ 

polyroots ( v). ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʵʪʦʤ ʚʦʧʨʦʩʝ ʧʦʜʨʦʙʥʝʝ. 

ʀʪʘʢ, ʦʧʨʝʜʝʣʠʪʴ ʚʝʢʪʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʥʦʛʦʯʣʝʥʘ ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ 

ʩʠʤʚʦʣʴʥʦʡ ʦʧʝʨʘʮʠʠ Polynomial Coefficient, ʚʳʟʳʚʘʝʤʦʡ ʠʟ ʤʝʥʶ Symbolics. 

ʇʨʠ ʵʪʦʤ ʤʥʦʛʦʯʣʝʥ ʜʦʣʞʝʥ ʙʳʪʴ ʚʚʝʜʝʥ ʚ ʨʘʙʦʯʠʡ ʣʠʩʪ, ʠ ʦʜʥʘ ʠʟ ʧʝʨʝʤʝʥʥʳʭ 

ʚʳʜʝʣʝʥʘ.  

ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʳʡ ʚʝʢʪʦʨ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ ʢʘʢʦʡ ʣʠʙʦ ʧʝʨʝʤʝʥʥʦʡ ʠ 

ʥʘʡʪʠ ʨʝʰʝʥʠʝ, ʚʳʟʚʘʚ ʬʫʥʢʮʠʶ ʚʳʯʠʩʣʝʥʠʷ ʢʦʨʥʝʡ ʧʦʣʠʥʦʤʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 5. 3. 

ɿɸɼɸʏɸ 5.3. ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ y(x)=0, ʝʩʣʠ y(x)=x
4
ï18x

2
+6. 

ɺ ʵʪʦʡ ʟʘʜʘʯʝ, ʢʘʢ ʠ ʚ ʟʘʜʘʯʝ 5. 2, ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʘ. ʅʘ ʵʪʦʪ ʨʘʟ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʦʧʝʨʘʮʠʝʡ Coeffs, ʢʦʪʦʨʘʷ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Symbolic. ʅʘ ʨʠʩ. 5. 4 ʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʦʧʝʨʘʮʠʷ 

ʩʦʜʝʨʞʠʪ ʜʚʘ ʧʦʣʷ ʚʚʦʜʘ. ʉʣʝʚʘ ʚʚʦʜʷʪ ʤʥʦʛʦʯʣʝʥ, ʩʧʨʘʚʘ - ʥʝʠʟʚʝʩʪʥʫʶ 

ʧʝʨʝʤʝʥʥʫʶ, ʦʪ ʢʦʪʦʨʦʡ ʦʥ ʟʘʚʠʩʠʪ.  

ʅʘ ʨʠʩ. 5. 5 ʧʨʠʚʝʜʝʥʦ ʯʠʩʣʝʥʥʦʝ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ. 
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ʈʠʩ. 5. 3. ʏʠʩʣʝʥʥʦʝ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʧʦʣʠʥʦʤʘ 

 
ʈʠʩ. 5. 4. ɺʳʟʦʚ ʦʧʝʨʘʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʘ 

 
ʈʠʩ. 5. 5. ʈʝʰʝʥʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ 
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ɿɸɼɸʏɸ 5.4. ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ y(x)=0, ʝʩʣʠ y(x)=x
5
ïx

3
+1. 

ʈʝʰʠʤ ʵʪʫ ʟʘʜʘʯʫ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ root ( F( x), x). ɼʣʷ ʵʪʦʛʦ 

ʚʳʧʦʣʥʠʤ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

¶ ʚʚʝʜʝʤ ʬʫʥʢʮʠʶ ʫ(x) ʚ ʨʘʙʦʯʠʡ ʣʠʩʪ; 

¶ ʦʧʨʝʜʝʣʠʤ ʠʥʪʝʨʚʘʣ ʠʟʦʣʷʮʠʠ ʢʦʨʥʷ, ʜʣʷ ʯʝʛʦ ʚʳʧʦʣʥʠʤ ʧʦʩʪʨʦʝʥʠʝ 
ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ(x); 

¶ ʧʨʠʩʚʦʠʤ ʧʝʨʝʤʝʥʥʦʡ x ʟʥʘʯʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʧʨʝʜʝʣʦʚ ʠʥʪʝʨʚʘʣʘ 

ʠʟʦʣʮ̫ʠʠ, ʟʘʜʘʚ ʪʝʤ ʩʘʤʳʤ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ; 

¶ ʟʘʧʠʰʝʤ ʬʫʥʢʮʠʶ root ( y( x), x)  ʠ ʚʳʯʠʩʣʠʤ ʢʦʨʝʥʴ ʫʨʘʚʥʝʥʠʷ. 

ʅʘ ʨʠʩ. 5. 6 ʧʨʠʚʝʜʝʥ ʭʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. 

 
ʈʠʩ. 5. 6. ɺʳʯʠʩʣʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʢʦʨʥʷ ʧʦʣʠʥʦʤʘ 

ʅʘ ʨʠʩ. 5. 7 ʧʦʢʘʟʘʥʦ ʚʳʯʠʩʣʝʥʠʝ ʚʩʝʭ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ 

polyroots ( v). ɿʘʤʝʪʠʤ, ʩʨʝʜʠ ʥʠʭ ʝʩʪʴ ʠ ʤʥʠʤʳʝ ʢʦʨʥʠ.  

 
ʈʠʩ. 5. 7. ɺʳʯʠʩʣʝʥʠʝ ʢʦʨʥʝʡ ʧʦʣʠʥʦʤʘ 

ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ root ( F( x), x)  ʜʣʷ ʨʝʰʝʥʠʷ 

ʥʝʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

5.1.2. ʊʨʘʥʩʮʝʥʜʝʥʪʥʳʝ ʫʨʘʚʥʝʥʠʷ 

ʋʨʘʚʥʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʝʠʟʚʝʩʪʥʦʝ ʚʭʦʜʠʪ ʚ ʘʨʛʫʤʝʥʪ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ ʬʫʥʢʮʠʡ 

(ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʝ ʬʫʥʢʮʠʠ ï ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʥʝ ʷʚʣʷʶʱʠʝʩʷ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ, ʥʘʧʨʠʤʝʨ ʧʦʢʘʟʘʪʝʣʴʥʳʝ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ, 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ  ʠ ʪ. ʜ.), ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʤ ʫʨʘʚʥʝʥʠʝʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ root ( F( x), x)  ʜʣʷ ʨʝʰʝʥʠʷ 

ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʭ ʫʨʘʚʥʝʥʠʡ. 
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ɿɸɼɸʏɸ 5.5. ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ: 0)1(
3 23 2 =-- xx . 

ɺʳʨʘʞʝʥʠʝ, ʩʪʦʷʱʝʝ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ʨʘʟʥʦʩʪʠ ʜʚʫʭ ʬʫʥʢʮʠʡ f(x)ïg(x)=0, ʛʜʝ 3 2)1()( -= xxf , 
3 2)( xxg = . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, f(x)=g(x), ʘ ʪʦʯʢʘ, ʚ ʢʦʪʦʨʦʡ ʛʨʘʬʠʢʠ ʵʪʠʭ ʬʫʥʢʮʠʡ 

ʧʝʨʝʩʝʢʘʶʪʩʷ, ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ. ʀʪʘʢ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (ʨʠʩ. 5.8) ʚʳʧʦʣʥʠʤ ʩʣʝʜʫʶʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʜʝʡʩʪʚʠʡ: 

¶ ʚʚʝʜʝʤ ʬʫʥʢʮʠʠ f(x) ʠ g(x); 

¶ ʦʧʨʝʜʝʣʠʤ ʠʥʪʝʨʚʘʣ ʠʟʦʣʷʮʠʠ ʢʦʨʥʷ; 

¶ ʟʘʜʘʜʠʤ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʭ; 

¶ ʥʘʡʜʝʤ ʨʝʰʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ root ( f ( x) ïg( x), x) . 

 
ʈʠʩ. 5. 8. ʈʝʰʝʥʠʝ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ɿɸɼɸʏɸ 5.6. ʅʘʡʪʠ ʢʦʨʥʠ ʫʨʘʚʥʝʥʠʷ f(x)=0. 

ʅʘ ʨʠʩ. 5. 9 ʚʠʜʥʦ, ʯʪʦ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ f(x) ʪʨʠʞʜʳ ʧʝʨʝʩʝʢʘʝʪ ʦʩʴ ʘʙʩʮʠʩʩ, ʪʦ 

ʝʩʪʴ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʪʨʠ ʢʦʨʥʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʪʝʤ, ʯʪʦ 

ʬʫʥʢʮʠʶ root ( f ( x), x)  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

root ( F( x), x, a, b)  ï ʚʦʟʚʨʘʱʘʝʪ ʩ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ x , ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʨʘʞʝʥʠʝ F( x)  ʨʘʚʥʦ ʥʫʣʶ, a ʠ b ï ʧʨʝʜʝʣʳ 

ʠʥʪʝʨʚʘʣʘ ʠʟʦʣʷʮʠʠ ʢʦʨʥʷ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʡ ʬʦʨʤʝ ʟʘʧʠʩʠ ʬʫʥʢʮʠʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʚʘʪʴ 

ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ x, ʪʘʢ ʢʘʢ ʦʥʦ ʦʧʨʝʜʝʣʝʥʦ ʚ ʠʥʪʝʨʚʘʣʝ [ a, b] . 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʩʣʝʜʥʝʝ ʦʙʨʘʱʝʥʠʝ ʢ ʬʫʥʢʮʠʠ root  ʥʘ ʨʠʩ. 5. 11. 

MathCAD ʚr ʜʘʣ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ: çɿʥʘʯʝʥʠʷ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ ʠʥʪʝʨʚʘʣʘ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʟʥʘʢʠè. ʇʨʦʠʟʦʰʣʦ ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʠʥʪʝʨʚʘʣ 

ʠʟʦʣʮ̫ʠʠ ʟʘʜʘʥ ʥʝʚʝʨʥʦ. ʅʘ ʛʨʘʬʠʢʝ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʢʦʥʮʘʭ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʬʫʥʢʮʠʷ ʟʥʘʢ ʥʝ ʤʝʥʷʝʪ. 
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ʈʠʩ. 5. 9. ɺʳʯʠʩʣʝʥʠʝ ʢʦʨʥʝʡ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ɿɸɼɸʏɸ 5.7. ɺʳʯʠʩʣʠʪʴ ʜʝʩʷʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢʦʨʥʝʡ ʫʨʘʚʥʝʥʠʷ 1/tg(x)ïx/2=0. 

ʅʘ ʨʠʩ. 5. 10 ʠʟʦʙʨʘʞʝʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ. ʇʝʨʚʘʷ ʪʦʯʢʘ 

ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʡ 1/tg(x) ʠ x/2 ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ (0;p/2), ʚʪʦʨʘʷ 

ï (p/2;3p/2), ʪʨʝʪʴʷ ï (3p/2;5p/2) ʠ ʪʘʢ ʜʘʣʝʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʪʝʨʚʘʣʳ ʠʟʦʣʷʮʠʠ 

ʢʦʨʥʝʡ ʟʘʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚ ʦʙʱʝʤ ʚʠʜʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ: ((k-1) p;kp+p/2), 

ʛʜʝ k ï ʮʝʣʦʝ ʯʠʩʣʦ. 

 
ʈʠʩ. 5. 10. ɻʨʘʬʠʯʝʩʢʦʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 1/tg(x)ïx/2=0 
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ɸʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 1/tg(x)ïx/2=0 ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5. 10 ʩʧʨʘʚʘ. 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʢʘʢ ʟʘʜʘʥʳ ʠʥʪʝʨʚʘʣʳ ʠʟʦʣʷʮʠʠ ʢʦʨʥʝʡ. ʊʘʢ ʢʘʢ 

ʬʫʥʢʮʠʷ 1/tg(x) ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʪʦʯʢʘʭ (k-1) p, ʢ ʥʠʤ ʙʫʜʝʤ ʧʨʠʙʘʚʣʷʪʴ ʟʘʚʝʜʦʤʦ 

ʦʯʝʥʴ ʤʘʣʝʥʴʢʦʝ ʯʠʩʣʦ.  

5.2. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʝʩʣʠ ʟʘʜʘʥʳ m ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ ʠ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ n ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʘʞʜʦʤʫ 

ʠʟ m ʫʨʘʚʥʝʥʠʡ, ʪʦ ʛʦʚʦʨʷʪ ʦ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʚ MathCAD ʩʫʱʝʩʪʚʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʨʝʰʘɦʁʠʡ ʙʣʦʢ. ʆʪʢʨʳʚʘʝʪʩʷ ʦʥ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ Given  ʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ 

ʩʪʨʫʢʪʫʨʫ: 
ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

Given  

ʋʨʘʚʥʝʥʠʷ 

ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ɺʳʨʘʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʬʫʥʢʮʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ  

ʈʘʩʩʤʦʪʨʠʤ ʥʘʟʥʘʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ: 

¶ ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ï ʦʧʨʝʜʝʣʷʶʪ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʢʦʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʠ ʟʘʜʘʶʪʩʷ ʦʙʳʯʥʳʤ ʧʨʠʩʚʘʠʚʘʥʠʝʤ; 

¶ ʋʨʘʚʥʝʥʠʷ ï ʟʘʜʘʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʞʠʨʥʦʛʦ ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ 

(ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ Boolean) ʤʝʞʜʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʷʤʠ 

ʫʨʘʚʥʝʥʠʷ; 

¶ ʆʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ï ʟʘʜʘʶʪʩʷ ʚ ʚʠʜʝ ʥʝʨʘʚʝʥʩʪʚ ʠʣʠ 

ʨʘʚʝʥʩʪʚ (ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ Boolean), ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ 

ʧʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ; 

¶ ɺʳʨʘʞʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʬʫʥʢʮʠʶ ʜʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ï 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ: Find , Minerr , 

Maximize , Minimize , Odesolve , Pdesolve . 

ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʠ Find  ʠ Minerr : 

¶ Find  ( x1, x2, é,xn )  ï ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʦʜʥʦʡ ʠʣʠ ʨʷʜʘ 

ʧʝʨʝʤʝʥʥʳʭ x1, x2, é,xn  ʜʣʷ ʪʦʯʥʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ; 

¶ Minerr ( x1, x2, é,xn )  ï ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʦʜʥʦʡ ʠʣʠ ʨʷʜʘ 

ʧʝʨʝʤʝʥʥʳʭ x1, x2, é,xn  ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʩ 

ʤʠʥʠʤʘʣʴʥʦʡ ʦʰʠʙʢʦʡ. 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʵʪʠʤʠ ʬʫʥʢʮʠʷʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ, 

ʢʦʛʜʘ ʨʝʰʝʥʠʝ F( x1, x2, é,xn )=0  ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ, ʚʪʦʨʘʷ ʧʳʪʘʝʪʩʷ ʥʘʡʪʠ 

ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ x1, x2, é,xn ,  ʧʨʠ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʷ F( x1, x2, 

é,xn )  ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʘ ʢ ʥʫʣʶ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʬʫʥʢʮʠʷ 

F( x1, x2, é,xn )  ʪʘʢʦʚʘ, ʯʪʦ ʧʨʠ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ Find  ʚʳʜʘʩʪ 

ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʝʰʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ Minerr  ʚʳʜʘʩʪ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ x1, x2, é,xn, ʥʦ ʩ ʤʝʥʴʰʝʡ ʪʦʯʥʦʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʡ 

ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʘʭ. 
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ɿɸɼɸʏɸ 5.9. ʅʘʡʪʠ ʫʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ: ɸ(26;4), 

ɺ(9;21) ʠ ʉ(17,17).  

ʋʨʘʚʥʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʠʤʝʝʪ ʚʠʜ: (xïx0)
2
+(yïy0)

2
=R

2
, ʛʜʝ M(x;y) ï ʢʦʦʨʜʠʥʘʪʳ 

ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʥʘ ʦʢʨʫʞʥʦʩʪʠ, O(x0;y0) ï ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ, ʘ R ï 

ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʦʪʳʩʢʘʥʠʶ ʟʥʘʯʝʥʠʡ x0;y0, 

R. ʉʦʩʪʘʚʠʤ ʩʠʩʪʝʤʫ ʠʟ ʪʨʝʭ ʫʨʘʚʥʝʥʠʡ ʠ ʨʘʟʨʝʰʠʤ ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ 

x0,y0, R: (26ïx0)
2
+(4ïy0)

2
=R

2
, (9ïx0)

2
+(21ïy0)

2
=R

2
, (17ïx0)

2
+(17ïy0)

2
=R

2
. 

ʅʘ ʨʠʩ. 5. 11 ʧʦʢʘʟʘʥʦ ʨʝʰʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ Find .  

 
ʈʠʩ. 5. 11. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ Find  

ʇʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʡʜʝʥʳ, ʩʦʩʪʘʚʠʤ ʫʨʘʚʥʝʥʠʝ ʠ ʦʪʦʙʨʘʟʠʤ 

ʦʢʨʫʞʥʦʩʪʴ ʠ ʪʦʯʢʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʦʥʘ ʧʨʦʭʦʜʠʪ, ʥʘ ʛʨʘʬʠʢʝ (ʨʠʩ. 5. 12). 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʩʣʝʜʫʶʱʘʷ: 

¶ ʚʚʦʜ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʥʦʩʪʠ; 

¶ ʟʘʜʘʥʠʝ ʫʨʘʚʥʝʥʠʷ ʦʢʨʫʞʥʦʩʪʠ; 

¶ ʟʘʧʠʩʴ ʫʨʘʚʥʝʥʠʷ ʚ ʷʚʥʦʡ ʬʦʨʤʝ, ʪʦ ʝʩʪʴ ʚʳʨʘʞʝʥʠʝ ʫ ʯʝʨʝʟ ʭ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʤʘʥʜʳ Symbolic\Variable\Solve (ʛʣʘʚʘ 4, ʟʘʜʘʯʘ 4.3); 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʡ, ʟʘʜʘʶʱʠʭ ʣʠʥʠʠ ʦʢʨʫʞʥʦʩʪʠ; 

¶ ʚʚʦʜ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʥʳʭ ʪʦʯʝʢ ʚ ʚʠʜʝ ʚʝʢʪʦʨʦʚ ʘʙʩʮʠʩʩ ʠ ʦʨʜʠʥʘʪ; 

¶ ʩʦʟʜʘʥʠʝ ʛʨʘʬʠʢʘ. 

ʅʘ ʨʠʩ. 5. 13 ʧʨʠʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ Mi nerr . ʂʘʢ ʚʠʜʠʤ, ʦʥʦ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʰʝʥʠʝʤ 

ʬʫʥʢʮʠʝʡ Find  (ʨʠʩ. 5. 11). 

ʅʘ ʨʠʩ. 5. 14 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɺ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʝʨʝʤʝʥʥʦʡ R ʧʨʠʩʚʦʝʥʦ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʝʩʪʴ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʨʘʚʝʥ ʥʫʣʶ. ʇʨʠ ʧʦʧʳʪʢʝ ʨʝʰʝʥʠʷ 

ʬʫʥʢʮʠʝʡ Find  MathCAD ʚʳʜʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʨʝʰʝʥʠʡ. Mi nerr  

ʨʝʰʘʝʪ ʩʠʩʪʝʤʫ, ʥʦ ʧʨʝʜʣʦʞʝʥʥʦʝ ʨʝʰʝʥʠʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩʘ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʰʘʷ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ, ʬʫʥʢʮʠʶ Minerr  ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʫʞʥʦ ʦʩʪʦʨʦʞʥʦ, ʘ ʥʘʯʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʧʦʜʙʠʨʘʪʴ ʢʘʢ ʤʦʞʥʦ ʪʦʯʥʝʝ. 
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ʈʠʩ. 5. 12. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 5.9 

 
ʈʠʩ. 5. 13. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ Minerr 

ɿɸɼɸʏɸ 5.10. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

x
2
+y

2
+3xï2y=17, 

x
2
+y

2
+xïy=12. 

ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5. 14.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʜʚʘ ʨʝʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʢʨʫʞʥʦʩʪʠ 

ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʜʚʫʭ ʪʦʯʢʘʭ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ  ʥʝʦʙʭʦʜʠʤʦ 

ʜʚʘʞʜʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʰʘʶʱʠʤ ʙʣʦʢʦʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ 

ʧʦʜʦʙʨʘʪʴ ʥʘʯʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ. ʅʘ ʨʠʩ. 5. 15 ʧʦʢʘʟʘʥʦ, ʢʘʢ ʵʪʦ 

ʩʜʝʣʘʪʴ. 
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ʈʠʩ. 5. 14. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʡ Find  ʠ Mi nerr  

 
ʈʠʩ. 5. 14. ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 5. 10. 

ɿɸɼɸʏɸ 5.11. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

x
2
+y

2
+3xï2y=4, 

x+2y=5. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʣʝʛʢʦ ʩʚʦʜʠʪʩʷ ʢ ʦʜʥʦʤʫ ʫʨʘʚʥʝʥʠʶ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (ʨʠʩ. 5.16). ʃʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʛʦ 

ʠʟ ʜʚʫʭ ʥʝʠʟʚʝʩʪʥʳʭ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʭ ʯʝʨʝʟ ʫ, ʚʳʧʦʣʥʠʚ ʢʦʤʘʥʜʫ 

Symbolic\Variable\Solve ʧʨʠ ʚʳʜʝʣʝʥʥʦʤ ʭ. ʇʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʩʪʘʚʠʪʴ ʚ ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠ ʫʧʨʦʩʪʠʪʴ(Symbolic\Variable\Collect).  

ʈʝʰʝʥʠʝ ʢʚʘʜʨʘʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ ʦʜʥʠʤ ʥʝʠʟʚʝʩʪʥʳʤ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5.17. 

ɻʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʠʤʝʝʪʩʷ ʜʚʘ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ 

ʢʦʨʥʷ. ʇʦʵʪʦʤʫ ʨʝʰʘʶʱʠʡ ʙʣʦʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘʞʜʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 
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ʥʘʯʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ʕʪʘ ʟʘʜʘʯʘ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝh ʘʶʱʝʛʦ ʙʣʦʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʥʝʡ ʦʜʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ. 

 
ʈʠʩ. 5. 15. ʏʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 5. 10. 

 
ʈʠʩ. 5. 16. ʇʨʠʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʠʟ ʟʘʜʘʯʠ 5. 11 ʢ ʦʜʥʦʤʫ ʫʨʘʚʥʝʥʠʶ. 

 
ʈʠʩ. 5. 17. ʈʝʰʝʥʠʝ ʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ. 
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5.3. ʉʠʤʚʦʣʴʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ, ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ 

ʉʠʤʚʦʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʢ ʬʫʥʢʮʠ̫ ʤ root  ʠ Find . 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ. 

ɿɸɼɸʏɸ 5. 12. ʅʘʡʪʠ ʢʦʨʥʠ ʧʦʣʠʥʦʤʘ 2 1 0x x- - =. 

ʅʘ ʨʠʩ. 5. 18 ʧʦʢʘʟʘʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʤʚʦʣʴʥʦʡ ʦʧʝʨʘʮʠʠ 

Symbolic Evolution ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Symbolic ʢ ʬʫʥʢʮʠʠ root . ʅʘ ʵʪʦʤ 

ʞʝ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ ʧʦʣʠʥʦʤʘ. 

 
ʈʠʩ. 5. 18. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʠʟ ʟʘʜʘʯʠ 5.12 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʧʦʣʠʥʦʤʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʨʦʤʦʟʜʢʦʤʫ ʠ 

ʪʨʫʜʥʦ ʘʥʘʣʠʟʠʨʫʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. ʇʦʵʪʦʤʫ ʩʦʚʝʪʫʝʤ ʯʠʪʘʪʝʣʶ ʚʳʙʠʨʘʪʴ ʤʝʪʦʜ 

ʨʝʰʝʥʠʷ (ʩʠʤʚʦʣʴʥʳʡ ʠʣʠ ʯʠʩʣʝʥʥʳʡ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʠ 

ʪʨʝʙʫʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɿɸɼɸʏɸ 5. 13. ʈʝʰʠʪʴ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʝ ʫʨʘʚʥʝʥʠʝ. 

ʉʠʤʚʦʣʴʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩ. 5. 19, ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʛʨʘʬʠʯʝʩʢʠʤ. 

 
ʈʠʩ. 5. 19. ʈʝʰʝʥʠʝ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠʟ ʟʘʜʘʯʠ 5.13 

ʅʦ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʝʩʪʴ ʩʤʳʩʣ ʧʨʠʙʝʛʘʪʴ ʢ ʩʠʤʚʦʣʴʥʦʤʫ 

ʨʘʟʨʝh ʝʥʠʶ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ. ʅʘ ʨʠʩ. 5. 20, ʩʚʝʨʭʫ, ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ 

ʫʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʦʝ ʨʝʘʣʴʥʦ ʠʤʝʝʪ ʜʚʘ ʢʦʨʥʷ, ʥʦ ʧʨʠ ʩʠʤʚʦʣʴʥʦʤ ʨʝʰʝʥʠʠ ʜʘʝʪ 

ʪʦʣʴʢʦ ʪʨʠʚʠʘʣʥɹʳʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʜʣʷ ʚʩʷʢʦʛʦ ʪʨʘʥʩʮʝʥʜʝʥʪʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʚʦʦʙʱʝ ʫʜʘʝʪʩʷ 

ʧʦʣʫʯʠʪʴ ʩʠʤʚʦʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʭʦʪʷ ʯʠʩʣʝʥʥʦʝ ʩʫʱʝʩʪʚʫʝʪ (ʨʠʩ. 5. 20, ʩʥʠʟʫ). 

ʇʨʦʠʩʭʦʜʠʪ ʵʪʦ ʧʦʪʦʤʫ, ʯʪʦ ʩʠʤʚʦʣʴʥʦʝ ʨʝʰʝʥʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʦʣʴʢʦ ʜʣʷ 

ʫʨʘʚʥʝʥʠʷ, ʠʤʝʶʱʝʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʪʦ ʝʩʪʴ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʬʦʨʤʫʣ. 



ɸʣʝʢʩʝʝʚ ɽ.ʈ., ʏʝʩʥʦʢʦʚʘ ʆ.ɺ 

 80 

 
ʈʠʩ. 5. 20. ʇʨʠʤʝʨʳ ʧʦʠʩʢʘ ʩʠʤʚʦʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 

ɿɸɼɸʏɸ 5. 14. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

x
2
+y

2
=5, 

xĀy=2. 

ɻʨʘʬʠʯʝʩʢʦʝ ʠ ʩʠʤʚʦʣʴʥʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 5. 

21. ʆʪ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʠʤʚʦʣʴʥʦʝ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʬʫʥʢʮʠʠ Find  

ʩʪʘʚʠʪʩʷ ʩʪʨʝʣʢʘ (ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ Symbolic), ʠ ʦʥʦ ʥʝ ʪʨʝʙʫʝʪ ʟʘʜʘʥʠʷ 

ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

 
ʈʠʩ. 5. 21. ʉʠʤʚʦʣʴʥʦʝ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ 

ʈʝʰʘʪʴ ʫʨʘʚʥʝʥʠʷ ʚ MathCAD ʤʦʞʥʦ ʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ root. 

ʉʠʤʚʦʣʴʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʧʝʨʘʮʠʠ 

solve ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Symbolic (ʨʠʩ. 5.22) ʠʣʠ ʢʦʤʘʥʜʳ 

Symbolic\Variable\Solve, ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʣʘʩʴ ʥʘʤʠ ʨʘʥʝʝ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʦʜʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʯʝʨʝʟ ʜʨʫʛʫʶ.  
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ʈʠʩ. 5. 22. ɺʳʟʦʚ ʦʧʝʨʘʮʠʠ solve 

ɼʣʷ ʩʠʤʚʦʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 5. 23, 

ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

¶ ʚʩʪʘʚʢʘ ʚ ʨʘʙʦʯʠʡ ʣʠʩʪ ʩʪʨʫʢʪʫʨʳ solve (ʨʠʩ. 5. 22);  

¶ ʚʚʦʜ ʜʘʥʥʳʭ, ʩʣʝʚʘ ï ʫʨʘʚʥʝʥʠʝ ʠʣʠ ʥʝʨʘʚʝʥʩʪʚʦ, ʩʧʨʘʚʘ ï ʧʝʨʝʤʝʥʥʘʷ, 

ʦʪʥʦʩʠʪʝʣʥɹʦ ʢʦʪʦʨʦʡ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʝʰʠʪʴ; 

¶ ʱʝʣʯʦʢ ʚʥʝ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ. 

 
ʈʠʩ. 5. 23. ʇʨʠʤʝʨʳ ʩʠʤʚʦʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ 

ɺʥʠʤʘʥʠʝ!!! ʇʨʠ ʩʠʤʚʦʣʴʥʦʤ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʢʠ =, ², Ò,<,> ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Boolean. 
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6. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ MathCAD 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚʩʪʨʦʝʥʥʳʡ ʚ ʩʨʝʜʫ ʧʘʢʝʪʘ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪ. ʆʥ ʠʤʝʝʪ 

ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʪʦʨʦʚ ʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʜʦʢʫʤʝʥʪʘʭ. 

6.1. ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʦʦʙʱʝ, MathCADïʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʦʜʧʨʦʛʨʘʤʤʫïʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʚʦʟʚʨʘʱʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ 

ʯʠʩʣʦ, ʚʝʢʪʦʨ ʠʣʠ ʤʘʪʨʠʮʫ.  

MathCADïʧʨʦʛʨʘʤʤʘ ʩʦʟʜʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. ʕʪʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʙʣʦʢ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪ ʞʠʨʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʯʝʨʪʘ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʨʘʙʦʯʝʤ ʜʦʢʫʤʝʥʪʝ ʢʘʢ ʬʫʥʢʮʠʷ 

ʙʝʟ ʠʤʝʥʠ. ʅʘ ʨʠʩ. 6.1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʧʣʦʱʘʜʠ ʢʨʫʛʘ ʦʙʳʯʥʳʤ 

ʩʧʦʩʦʙʦʤ ʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʙʣʦʢʝ.  

 
ʈʠʩ. 6.1. ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʙʝʟ ʠʤʝʥʠ 

ʇʨʠʤʝʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʬʫʥʢʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩ ʠʤʝʥʝʤ ʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 6.2. 

           
ʈʠʩ. 6.2. ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ,          ʈʠʩ. 6.3. ʉʨʝʜʩʪʚʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʢʘʢ ʬʫʥʢʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

6.2. ʆʧʝʨʘʪʦʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

ɼʣʷ ʩʦʟʜʘʥʠʷ MathCADïʧʨʦʛʨʘʤʤʳ ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʘʥʝʣʴʶ 

ʠʥʩʪʨʫʤʝʥʪʦʚ Programming (ʨʠʩ. 6.3), ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʢʥʦʧʢʦʡ  

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʘʣʠʪʨʳ. 

ʇʘʥʝʣʴ Programming ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʪʦʨʳ: 

¶ Add Line  ï ʩʦʟʜʘʝʪ ʙʣʦʢ, ʜʣʷ ʚʚʦʜʘ ʢʦʤʘʥʜ MathCADïʧʨʦʛʨʘʤʤʳ; 

¶ Ŷ ï ʧʨʠʩʚʘʠʚʘʥʠʝ; 

¶ if  ï ʫʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ; 
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¶ otherwise  ï ʦʧʝʨʘʪʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʳʙʦʨʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ 

ʫʩʣʦʚʥʳʤ; 

¶ for  ï ʮʠʢʣ ʩ ʠʟʚʝʩʪʥʳʤ ʯʠʩʣʦʤ ʧʦʚʪʦʨʝʥʠʡ; 

¶ while  ï ʫʩʣʦʚʥʳʡ ʮʠʢʣ; 

¶ break  ï ʧʨʝʨʳʚʘʥʠʝ; 

¶ continue  ï ʧʨʦʜʦʣʞʝʥʠʝ; 

¶ return  ï ʚʦʟʚʨʘʪ; 

¶ on error  ï ʦʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

6.2.1. ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

ʆʧʝʨʘʪʦʨ Add Line  ʚʩʪʘʚʣʷʝʪ ʚ ʨʘʙʦʯʠʡ ʜʦʢʫʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʶ, ʧʦʢʘʟʘʥʥʫʶ 

ʥʘ ʨʠʩ. 6.4. ɹʣʦʢ ʦʛʨʘʥʠʯʝʥ ʞʠʨʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʝʡ, ʩʧʨʘʚʘ ʦʪ ʢʦʪʦʨʦʡ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʣʷ ʚʚʦʜʘ ʢʦʤʘʥʜ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. ʈʘʩʰʠʨʠʪʴ ʧʨʦʛʨʘʤʤʥʳʡ 

ʙʣʦʢ ʤʦʞʥʦ, ʜʦʙʘʚʣʷʷ ʥʦʚʳʝ ʧʦʣʷ ʚʚʦʜʘ, ʧʦʚʪʦʨʥʳʤ ʚʟrʦʚʦʤ ʦʧʝʨʘʪʦʨʘ Add 

Line , ʥʦ ʫʞʝ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. ʇʨʠʯʝʤ ʨʘʩʰʠʨʷʪʴ ʙʣʦʢ ʤʦʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʚ ʜʣʠʥʫ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʚʣʦʞʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʥʘʧʨʠʤʝʨ, 

ʪʘʢʠʝ ʢʘʢ ʥʘ ʨʠʩ. 6.5. 

                      
ʈʠʩ. 6.4. ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ             ʈʠʩ. 6.5. ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ 

               ʤʦʜʫʣʷ                                                      ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʧʝʨʘʪʦʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʦʜʥʦʛʦ ʫʨʦʚʥʷ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʝʡ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʧʦʣʝ ʚʚʦʜʘ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ if , ʪʦ ʢʫʨʩʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

ɽʩʣʠ ʞʝ ʪʨʝʙʫʝʪʩʷ ʜʦʙʘʚʠʪʴ ʥʦʚʦʝ ʧʦʣʝ ʚʚʦʜʘ ʚʥʝ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʪʦ ʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʚʝʩʴ, ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʥʦʧʢʦʡ Add Line . 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʛʦʪʦʚ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʢʦʛʜʘ ʚʩʝ ʧʦʣʷ ʚʚʦʜʘ ʟʘʧʦʣʥʝʥʳ, ʪʦ 

ʝʩʪʴ ʦʥ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥ. 

6.2.2. ʆʧʝʨʘʪʦʨ ʧʨʠʩʚʘʠʚʘʥʠʷ 

ʆʧʝʨʘʪʦʨ, ʦʙʦʟʥʘʯʝʥʥʳʡ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ Programming ʩʪʨʝʣʢʦʡ Ŷ, 

ʚʳʧʦʣʥʷʝʪ ʦʧʝʨʘʮʠʶ ʧʨʠʩʚʘʠʚʘʥʠʷ. ʇʝʨʝʤʝʥʥʦʡ, ʩʪʦʷʱʝʡ ʩʣʝʚʘ ʦʪ ʦʧʝʨʘʪʦʨʘ, 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ, ʫʢʘʟʘʥʥʦʝ ʩʧʨʘʚʘ. ʇʨʠʯʝʤ ʵʪʦ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʞʝ 

ʦʧʨʝʜʝʣʝʥʦ ʠʣʠ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʷ.  
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ʆʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʩʚʘʠʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʣʦʢʘʣʴʥʦ, 

ʪʦ ʝʩʪʴ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ. ʅʘ ʨʠʩ. 6.1 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʤʝʥʥʘʷ, 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʥʝ ʠʟʤʝʥʷʝʪ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ, ʭʦʪʷ ʚʥʫʪʨʠ 

ʙʣʦʢʘ ʪʘʢ ʞʝ ʦʩʫɦ ʝʩʪʚʣʷʣʦʩʴ ʧʨʠʩʚʘʠʚʘʥʠʝ.  

ɽʩʣʠ ʚ ʜʦʢʫʤʝʥʪʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʱʝʥʠʝ ʢ ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʬʫʥʢʮʠʠ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ 

ʚʳʜʘʝʪʩʷ ʧʦʩʣʝʜʥʝʝ  ʧʨʠʩʚʦʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

6.2.3. ʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ 

ʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ ʧʨʠʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʢʦʪʦʨʦʛʦ ʫʩʣʦʚʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʣʠʙʦ ʦʜʥʦ, ʣʠʙʦ ʜʨʫʛʦʝ ʜʝʡʩʪʚʠʝ.  

ʋʩʣʦʚʥʳʡ ʦʧʝʨʘʪʦʨ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ:  

ʦʧʝʨʘʪʦʨ if  ʫʩʣʦʚʠʝ,  

ʛʜʝ ʦʧʝʨʘʪʦʨ ʵʪʦ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʫʩʣʦʚʠʝ 

ʠʩʪʠʥʥʦ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʣʦʞʥʦ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʩʣʝʜʫʶʱʝʤʫ ʟʘ if  

ʦʧʝʨʘʪʦʨʫ. 

ʅʘ ʨʠʩ.6.6 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʬʫʥʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ. 

ɽʩʣʠ ʧʝʨʝʤʝʥʥʘʷ ʘ ʤʝʥʴʰʝ b,  ʪʦ ʩ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʠʭ ʩʫʤʤʘ, ʧʨʠ ʵʪʦʤ ʦʥʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 12 ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ.  

 
ʈʠʩ. 6.6. ʇʨʠʤʝʥʝʥʠʝ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ 

6.2.4. ʆʧʝʨʘʪʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʳʙʦʨʘ 

ʕʪʦʪ ʦʧʝʨʘʪʦʨ ʧʨʠʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʫʩʣʦʚʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʚʠʜʘ 
ʆʧʝʨʘʪʦʨ1 if  ʫʩʣʦʚʠʝ 

ʆʧʝʨʘʪʦʨ2 otherwise .  

 
ʈʠʩ. 6.7. ʇʨʠʤʝʥʝʥʠʝ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʩ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʚʳʙʦʨʦʤ 
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ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ ʫʩʣʦʚʠʝ ʠʩʪʠʥʥʦ, ʪʦ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʪʦʨ1, ʠʥʘʯʝ 

ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʪʦʨ2. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʦʙʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʝʜʝʥ 

ʥʘ ʨʠʩ. 6.7. ʌʫʥʢʮʠʷ ʚʳʚʦʜʠʪ ʪʝʢʩʪʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʦʝ ʠʟ ʜʚʫʭ ʟʘʜʘʥʥʳʭ 

ʯʠʩʝʣ ʙʦʣʴʰʝ. 

ʈʠʩ. 6.8 ʩʦʜʝʨʞʠʪ ʬʨʘʛʤʝʥʪ ʜʦʢʫʤʝʥʪʘ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʫʩʣʦʚʥʳʤ ʦʧʝʨʘʪʦʨʦʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʝʱʝ ʦʜʥʫ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ ʚʝʪʚʴ a=b.  

 
ʈʠʩ. 6.8. ʇʨʠʤʝʥʝʥʠʝ ʫʩʣʦʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ 

6.2.5. ʎʠʢʣ ʩ ʠʟʚʝʩʪʥʳʤ ʯʠʩʣʦʤ ʧʦʚʪʦʨʝʥʠʡ 

ʆʧʝʨʘʪʦʨ for  ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʮʠʢʣ ʧʦ ʥʝʢʦʪʦʨʦʡ 

ʧʝʨʝʤʝʥʥʦʡ, ʠʟʤʝʥʷʶʱʝʡʩʷ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʆʧʝʨʘʪʦʨ ʟʘʧʠʩʳʚʘʶʪ ʪʘʢ: 
for  ʧʝʨʝʤʝʥʥʘʷ Í ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʰʘʛ .. ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ 

       ʦʧʝʨʘʪʦʨ. 

ʕʪʘ ʟʘʧʠʩʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʧʝʨʘʪʦʨ ʚʳʧʦʣʥʠʪʩʷ ʜʣʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʦʡ, 

ʠʟʤʝʥʷʶʱʝʡʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʢʦʥʝʯʥʦʛʦ, ʩ 

ʟʘʜʘʥʥʳʤ ʰʘʛʦʤ.  

ʅʘ ʨʠʩ. 6.9 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʩʦʟʜʘʥʠʷ ʮʠʢʣʦʚ ʩ ʠʟʚʝʩʪʥʳʤ ʯʠʩʣʦʤ 

ʧʦʚʪʦʨʝʥʠʡ. 

 
ʈʠʩ. 6.9. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʪʦʨʘ ʮʠʢʣʘ ʩ ʠʟʚʝʩʪʥʳʤ ʯʠʩʣʦʤ ʧʦʚʪʦʨʝʥʠʡ 
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ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʛʨʘʥʠʮʳ ʜʠʘʧʘʟʦʥʘ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʥʝ ʪʦʣʴʢʦ 

ʢʦʥʢʨʝʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʥʦ ʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʜʠʘʧʘʟʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʚʝʢʪʦʨʘ. ʇʨʠʤʝʨʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6.10. 

 
ʈʠʩ. 6.10. ʉʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʮʠʢʣʘ 

ʈʠʩ. 6.11 ʩʦʜʝʨʞʠʪ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʢʣʘ, ʚ ʪʝʣʝ ʢʦʪʦʨʦʛʦ 

ʚʳʧʦʣʥʷʶʪʩʷ ʜʚʘ ʦʧʝʨʘʪʦʨʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʝʢʪʦʨ, 

ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʛʦ ʩʫʤʤʘ ʯʠʩʝʣ ʦʪ 1 ʜʦ n, ʚʪʦʨʦʡ ï ʧʨʦʠʟʚʝʜʝʥʠʝ. 

 
ʈʠʩ. 6.11. ʉʦʟʜʘʥʠʝ ʬʫʥʢʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʢʣʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ 

6.2.6. ʎʠʢʣ ʩ ʫʩʣʦʚʠʝʤ 

ʆʧʝʨʘʪʦʨ While  ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʮʠʢʣʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʝʥʠʡ 

ʢʦʪʦʨʦʛʦ ʥʝʠʟʚʝʩʪʥʦ, ʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥ ʚʳʭʦʜ ʠʟ ʥʝʛʦ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʣʦʛʠʯʝʩʢʦʤʫ 

ʫʩʣʦʚʠʠ. ɿʘʧʠʩʴ ʮʠʢʣʘ ʠʤʝʝʪ ʚʠʜ: 
while  ʫʩʣʦʚʠʝ 

      ʦʧʝʨʘʪʦʨ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʧʝʨʘʪʦʨ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʮʠʢʣʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʠʩʪʠʥʥʦ ʫʩʣʦʚʠʝ. 

ɺ ʧʨʠʥʮʠʧʝ, ʦʧʠʩʘʥʥʳʡ ʨʘʥʝʝ ʮʠʢʣ for  ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʫʩʣʦʚʥʳʤ ʮʠʢʣʦʤ. 

ʅʘʧʨʠʤʝʨ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.12. 

ʈʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʪʦʨʘ While  ʥʘ ʟʘʜʘʯʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʠʙʦʣʴʰʝʛʦ ʦʙʱʝʛʦ ʢʨʘʪʥʦʛʦ ʜʚʫʭ ʯʠʩʝʣ. ʇʦ ʘʣʛʦʨʠʪʤʫ ɽʚʢʣʠʜʘ ʯʠʩʣʘ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʙʦʣʴʰʝʝ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʤʝʥʴʰʝʛʦ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʦʥʠ ʥʝ ʩʪʘʥʫʪ ʨʘʚʥʳ. ʈʠʩ. 6.13 ʩʦʜʝʨʞʠʪ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ, 

ʨʝʘʣʠʟʫʶʱʠʡ ʵʪʫ ʟʘʜʘʯʫ. 
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ʈʠʩ. 6.12. ʇʨʠʤʝʥʝʥʠʝ ʫʩʣʦʚʥʦʛʦ          ʈʠʩ. 6.13. ʌʫʥʢʮʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʮʠʢʣʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ                                   ʥʘʠʙʦʣʴʰʝʛʦ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ 

ʌʨʘʛʤʝʥʪ ʨʘʙʦʯʝʛʦ ʜʦʢʫʤʝʥʪʘ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩ.6. 14, ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʢʘʢ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʬʫʥʢʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ 

ʤʥʦʞʝʩʪʚʘ ʯʠʩʝʣ, ʟʘʜʘʥʥʳʭ ʚ ʚʠʜʝ ʤʘʩʩʠʚʘ ʭ. 

 
ʈʠʩ. 6.14. ʆʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʦʙʱʝʛʦ ʜʝʣʠʪʝʣʷ ʤʥʦʞʝʩʪʚʘ ʯʠʩʝʣ 

6.2.7. ʆʧʝʨʘʪʦʨ ʧʨʝʨʳʚʘʥʠʷ 

ʀʥʦʛʜʘ ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʝʨʰʠʪʴ ʮʠʢʣ ʜʦʩʨʦʯʥʦ. ɼʣʷ ʵʪʦʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʦʧʝʨʘʪʦʨ break .  

ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʨʠʤʝʨ ʥʘ ʨʠʩ. 6.15. ɿʘʜʘʯʘ 

ʟʘʢʣʯʁʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʣʦʞʝʥʠʷ ʧʝʨʚʦʛʦ ʥʫʣʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʤʘʩʩʠʚʝ 

ʯʠʩʝʣ. ʇʦʥʷʪʥʦ, ʯʪʦ ʝʩʣʠ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ʥʘʡʜʝʥ, ʪʦ ʥʝʪ ʩʤʳʩʣʘ ʧʨʦʚʝʨʷʪʴ ʤʘʩʩʠʚ 

ʜʦ ʢʦʥʮʘ. ʇʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʧʨʝʨʳʚʥʘʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʝʨʝʜʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʢʦʥʝʮ ʮʠʢʣʘ. 

6.2.8. ʆʧʝʨʘʪʦʨ ʧʨʦʜʦʣʞʝʥʠʷ 

ʆʧʝʨʘʪʦʨ continue  ï ʵʪʦ ʪʘʢ ʞʝ ʦʧʝʨʘʪʦʨ ʧʨʝʨʳʚʘʥʠʷ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ break , 

ʢʦʪʦʨʳʡ ʧʨʝʨʳʚʘʝʪ ʮʠʢʣ, ʦʥ ʧʨʝʨʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʪʦʣʴʢʦ ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ. 

ʇʨʠʤʝʨ ʚʳʯʠʩʣʝʥʠʷ ʥʝʥʫʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʧʝʨʘʪʦʨʘ continue  ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 6.16. 
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ʈʠʩ. 6.15. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʪʦʨʘ ʧʨʝʨʳʚʘʥʠʷ ʮʠʢʣʘ 

 
ʈʠʩ. 6.16. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʪʦʨʘ ʧʨʦʜʦʣʞʝʥʠʷ ʮʠʢʣʘ 

6.2.9. ʆʧʝʨʘʪʦʨ ʧʨʝʨʳʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

ʆʧʝʨʘʪʦʨ return  ʧʨʝʨʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʠ 

ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʚʳʨʘʞʝʥʠʷ, ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʪʝʢʩʪʦʚʦʝ ʩʦʦʙʱʝʥʠʝ, ʩʪʦʷʱʝʝ 

ʩʣʝʜʦʤ ʟʘ ʥʠʤ. 

ʅʘ ʨʠʩ. 6.17 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ. ʌʫʥʢʮʠʷ 

ʦʧʨʝʜʝʣʝ̫ʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʚʝʢʪʦʨ ʝʜʠʥʠʯʥʳʤ. ʇʨʠ ʥʘʣʠʯʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʚʝʢʪʦʨʘ ʦʪʣʠʯʥʦʛʦ ʦʪ ʝʜʠʥʠʮʳ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʧʨʝʨʳʚʘʝʪʩʷ. 

 
ʈʠʩ. 6.17. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʝʨʘʪʦʨʘ ʧʨʝʨʳʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ 

6.2.10. ʆʧʝʨʘʪʦʨ ʦʙʨʘʙʦʪʢʠ ʦʰʠʙʦʢ 

ɽʩʣʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʘʢʘʷ ʣʠʙʦ 

ʢʦʤʘʥʜʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʰʠʙʢʫ (ʥʘʧʨʠʤʝʨ, ʜʝʣʝʥʠʝ ʥʘ ʥʦʣʴ), ʪʦ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ on error  ʜʣʷ ʧʝʨʝʭʚʘʪʘ ʵʪʦʡ ʦʰʠʙʢʠ. 

ʆʧʝʨʘʪʦʨ ʧʝʨʝʭʚʘʪʘ ʦʰʠʙʦʢ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ: 

ʚʳʨʘʞʝʥʠʝ1 on error  ʚʳʨʘʞʝʥʠʝ2, 

ʛʜʝ ʚʳʨʘʞʝʥʠʝ2 ʵʪʦ ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʠʪʴʩʷ ʚ ʜʘʥʥʦʡ ʩʪʨʦʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ, ʚʳʨʘʞʝʥʠʝ1 ï ʚʳʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ 

ʚʤʝʩʪʦ ʚrʨʘʞʝʥʠʝ2, ʝʩʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʧʨʦʠʟʦʡʜʝʪ ʦʰʠʙʢʘ. 
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7. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ  

ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʠ MathCAD ʧʦ ʨʝʰʝʥʠʶ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʤʘʪʝʤʘʪʠʢʝ, ʵʢʦʥʦʤʠʢʝ, ʪʝʭʥʠʢʝ ʟʘʜʘʯ ʥʘ ʵʢʩʪʨʝʤʫʤ.  

7.1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 
ʦʧʪʠʤʠʟʘʮʠʠ 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʥʘ ʵʢʩʪʨʝʤʫʤ ʨʝʰʘʶʱʠʡ ʙʣʦʢ ʤʦʞʝʪ ʟʘʢʘʥʯʠʚʘʪʴʩʷ 

ʬʫʥʢʮʠʷʤʠ Minerr ( x1, x2,é,xn )  ʠʣʠ Minimize ( f , x1, x2,é.,xn ), ʟʜʝʩʴ f  

ï ʬʫʥʢʮʠʷ, ʵʢʩʪʨʝʤʫʤ ʢʦʪʦʨʦʡ ʠʱʝʪʩʷ, x1, x2,é,xn  ï ʘʨʛʫʤʝʥʪʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʠʩʢ ʤʠʥʠʤʫʤʘ ʠʣʠ ʤʘʢʩʠʤʫʤʘ. ʌʫʥʢʮʠʠ Minimize  ʠ 

Maximize , ʚʦʟʚʨʘʱʘʶʪ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ
1
, ʚ ʢʦʪʦʨʦʡ ʬʫʥʢʮʠʷ f  ʜʦʩʪʠʛʘʝʪ 

ʥʘʠʤʝʥʴʰʝʛʦ (ʥʘʠʙʦʣʴʰʝʛʦ) ʟʥʘʯʝʥʠʷ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, 

ʚʥʝ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ. 

7.1.1. ʇʦʠʩʢ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʤʘʢʩʠʤʫʤʘ ʠ ʤʠʥʠʤʫʤʘ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚʳʜʝʣʷʶʪ ʟʘʜʘʯʠ 

ʣʦʢʘʣʴʥʦʛʦ (ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʠʥʪʝʨʚʘʣʝ) ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ (ʥʘ ʚʩʝʡ 

ʯʠʩʣʦʚʦʡ ʦʩʠ). ʆʜʥʘʢʦ ʚ MathCAD ʬʫʥʢʮʠʠ Minimize  ʠ Maximize  

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʦʠʩʢʘ ʣʦʢʘʣʴʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ.  

ɿɸɼɸʏɸ 7.1. ʅʘʡʪʠ ʣʦʢʘʣʴʥʳʝ ʵʢʩʪʨʝʤʫʤʳ ʬʫʥʢʮʠʠ 
4 3 2( ) 0.5 28 140g x x x x= - - +. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʥʘʯʥʝʤ ʩ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ (ʨʠʩ. 8.1). 

 
ʈʠʩ. 7.1. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ 4 3 2( ) 0.5 28 140g x x x x= - - + 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʪʨʠ ʣʦʢʘʣʴʥʳʭ ʵʢʩʪʨʝʤʫʤʘ, ʥʘʭʦʞʜʝʥʠʝ 

ʢʦʪʦʨʳʭ ʩʨʝʜʩʪʚʘʤʠ MathCAD ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 7.2ï7.4. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, 

ʯʪʦ ʧʨʠ ʧʦʠʩʢʝ ʵʢʩʪʨʝʤʫʤʘ, ʢʘʢ ʠ ʧʨʠ ʨʝʰʝʥʠʠ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ, ʝʛʦ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʦʢʘʟʳʚʘʝʪ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

                                                           
1
 ʇʨʠ ʦʜʥʦʤʝʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʠ Minimize  ʠ Maximize  ʚʦʟʚʨʘʱʘʝʪ ʩʢʘʣʷʨʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʨʠ 

ʜʚʫʤʝʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ï ʪʦʯʢʫ ʥʘ ʧʣʦʩʢʦʩʪʠ (ʤʘʩʩʠʚ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ), ʧʨʠ ʪʨʝʭʤʝʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ï ʪʦʯʢʫ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ (ʤʘʩʩʠʚ ʠʟ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ), ʧʨʠ n-ʤʝʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ï ʤʘʩʩʠʚ ʠʟ n ʵʣʝʤʝʥʪʦʚ. 
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ʈʠʩ. 7.2. ʇʦʠʩʢ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ g( x)  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ 

 
ʈʠʩ. 7.3. ʇʦʠʩʢ ʤʘʢʩʠʤʫʤʘ ʬʫʥʢʮʠʠ g( x)  

 
ʈʠʩ. 7.4. ʇʦʠʩʢ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ g( x)  ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ 

ʉʦʚʝʪ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʬʫʥʢʮʠʠ Minimize  ʠ Maximize  

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʠʩʢʘ ʣʦʢʘʣʴʥʦʛʦ ʵʢʩʪʨʝʤʫʤʘ, ʘ ʜʣʷ ʧʦʠʩʢʘ ʛʣʦʙʘʣʴʥʦʛʦ ï 

ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ ʟʘʜʘʪʴ ʪʦʯʢʫ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ (ʩʤ. 

ʨʠʩ. 7.5). 
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ʈʠʩ. 7.5. ʇʦʠʩʢ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ 4 3 2( ) 3 13 6 26f x x x x x= + - - + ʥʘ ʠʥʪʝʨʚʘʣʝ [-5;3] 

7.1.2. ʇʦʠʩʢ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ 

ɺʳʯʠʩʣʝʥʠʝ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ 

ʥʘʭʦʞʜʝʥʠʷ ʤʠʥʠʤʫʤʘ ʜʚʫʤʝʨʥʦʡ ʬʫʥʢʮʠʠ. 

ɿɸɼɸʏɸ 7.2. ʅʘʡʪʠ ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ 2 2( , ) 6 2 11f x y x y y x= + - - +. ʈʝʰʝʥʠʝ ʵʪʦʡ 

ʟʘʜʘʯʠ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 7.6. 

 
ʈʠʩ. 7.6. ʇʦʠʩʢ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ2 2( , ) 6 2 11f x y x y y x= + - - +  

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʥʘʡʪʠ ʵʢʩʪʨʝʤʫʤ ʬʫʥʢʮʠʠ ʪʨʝʭ ʠ ʙʦʣʝʝ 

ʧʝʨʝʤʝʥʥʳʭ.  
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7.2. ʈʝʰʝʥʠʝ ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ɺ ʟʘʜʘʯʘʭ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʤʠʥʠʤʫʤ (ʠʣʠ 

ʤʘʢʩʠʤʫʤ) ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ ʧʨʠ ʣʠʥʝʡʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ ʚ 

ʚʠʜʝ ʨʘʚʝʥʩʪʚ ʠʣʠ ʥʝʨʘʚʝʥʩʪʚ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘʜʘʯ 

ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʠʱʝʚʦʤ ʨʘʮʠʦʥʝ. 

ɿɸɼɸʏɸ ʆ ʈɸʎʀʆʅɸʃʔʅʆʄ ʈɸʎʀʆʅɽ. ʀʤʝʝʪʩʷ ʯʝʪʳʨʝ ʚʠʜʘ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ: ʇ1, ʇ2, ʇ3, ʇ4. ʀʟʚʝʩʪʥʘ ʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʢʘʞʜʦʛʦ ʧʨʦʜʫʢʪʘ ʩ1, ʩ2, ʩ3, 

ʩ4. ʀʟ ʵʪʠʭ ʧʨʦʜʫʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʧʠʱʝʚʦʡ ʨʘʮʠʦʥ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 

ʩʦʜʝʨʞʘʪʴ ʥʝ ʤʝʥʝʝ b1 ʝʜʠʥʠʮ ʙʝʣʢʦʚ, ʥʝ ʤʝʥʝʝ b2 ʝʜʠʥʠʮ ʫʛʣʝʚʦʜʦʚ, ʥʝ ʤʝʥʝʝ b3 

ʝʜʠʥʠʮ ʞʠʨʦʚ. ʇʨʠʯʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʝʜʠʥʠʮʝ ʧʨʦʜʫʢʪʘ ʇ1 ʩʦʜʝʨʞʠʪʩʷ a11 

ʝʜʠʥʠʮ ʙʝʣʢʦʚ, a12 ʝʜʠʥʠʮ ʫʛʣʝʚʦʜʦʚ ʠ a13 ʝʜʠʥʠʮ ʞʠʨʦʚ ʠ ʪ.ʜ. ʉʦʜʝʨʞʘʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʚ ʝʜʠʥʠʮʝ ʢʘʞʜʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ.7.1. 

ʊʘʙʣʠʮʘ 7.1. ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʝʜʠʥʠʮʝ ʧʨʦʜʫʢʪʘ 

 
ʕʣʝʤʝʥʪ 

ʙʝʣʢʠ ʫʛʣʝʚʦʜʳ ʞʠʨʳ 

ʇ1 a11 a12 a13 

ʇ2 a21 a22 a23 

ʇ3 a31 a32 a33 

ʇ4 a41 a42 a43 

ʊʨʝʙʫʝʪʩʷ ʩʦʩʪʘʚʠʪʴ ʧʠʱʝʚʦʡ ʨʘʮʠʦʥ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʟʘʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ. ʇʫʩʪʴ x1, x2, x3, x4 ð ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʇ1, ʇ2, ʇ3, 

ʇ4, ʚʭʦʜʷʱʠʭ ʚ ʨʘʮʠʦʥ. ʊʦʛʜʘ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʨʘʮʠʦʥʘ ʨʘʚʥʘ 

4

1 1 2 2 3 3 4 4
1

i i
i

L c x c x c x c x c x

=

= + + = =ä                                         (7.1) 

ɿʘʧʠʰʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʚʠʜʝ ʥʝʨʘʚʝʥʩʪʚ. ɺ ʦʜʥʦʡ ʝʜʠʥʠʮʝ ʧʨʦʜʫʢʪʘ ʇ1 

ʩʦʜʝʨʞʠʪʩʷ a11 ʝʜʠʥʠʮ ʙʝʣʢʘ, ʚ x1 ʝʜʠʥʠʮʘʭ ð a11x1; ʚ x2 ʝʜʠʥʠʮʘʭ ʧʨʦʜʫʢʪʘ ʇ2 

ʩʦʜʝʨʞʠʪʩʷ a21x2 ʝʜʠʥʠʮ ʙʝʣʢʘ ʠ ʪ.ʜ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʙʦʣʴʰʝ b1.  ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʛʨʘʥʠʯʝʥʠʝ: 

11 1 21 2 31 3 41 4 1a x a x a x a x b+ + + ²,                                       (7.2) 

ɿʘʧʠʰʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʨʦʚ ʠ ʫʛʣʝʚʦʜʦʚ: 

12 1 22 2 32 3 42 4 2

13 1 23 2 33 3 43 4 3

a x a x a x a x b

a x a x a x a x b

+ + + ²

+ + + ²,                                        .3) 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ x1,x2,x3,x4 ð ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ, ʧʦʣʫʯʘʝʤ 

ʝʱʝ 4 ʦʛʨʘʥʠʯʝʥʠʷ: 

1

2

3

4

0

0

0

0

x

x

x

x

²

²

²

²

                                                            (7.4) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ: ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ 

ʧʝʨʝʤʝʥʥʳʭ x1, x2, x3, x4, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʩʠʩʪʝʤʝ ʦʛʨʘʥʠʯʝʥʠʡ (7.2) ï (7.4), 

ʧʨʠ ʢʦʪʦʨʳʭ ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ (7.1) ʦʙʨʘʱʘʣʘʩʴ ʙʳ ʚ ʤʠʥʠʤʫʤ. 

ɺ ʟʘʜʘʯʘʭ ʥʘ ʵʢʩʪʨʝʤʫʤ ʬʫʥʢʮʠʷ L ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʝʡ ʮʝʣʠ. ɿʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ ʮʝʣʠ ʠ ʣʠʥʝʡʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

ʥʘʟʳʚʘʶʪʩʷ ʟʘʜʘʯʘʤʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʩʣʝʜʫʶʱʝʤ 

ʧʨʠʤʝʨʝ. 

ɿɸɼɸʏɸ 7.3. ʉʨʝʜʩʪʚʘʤʠ MathCAD ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

1 2 3 4

1 2

2 3

3 4

1 4

max

3 7

2 1

4 3

5 2 14

L x x x x

x x

x x

x x

x x

= + + - ­

- ¢ë
î
- ¢-î

ì
- ¢î

î + ²í

                                                     (7.5) 

ɿʘʜʘʯʫ ʚ MathCAD ʤʦʞʥʦ ʨʝʰʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʧʦʥʝʥʪʥʫʶ 

ʠ ʤʘʪʨʠʯʥʫʶ ʬʦʨʤʫ ʟʘʧʠʩʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʢʦʤʧʦʥʝʥʪʥʦʡ ʬʦʨʤʝ 

(ʨʠʩ. 7.7) ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

1. ʆʧʨʝʜʝʣʠʪʴ ʥʘʯʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʵʪʦ 

ʧʝʨʝʤʝʥʥʳʝ 1 2, 3 4, ,x x x x ). ɼʣʷ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨ 

ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʥʝ ʠʛʨʘʝʪ ʩʪʦʣʴ ʚʘʞʥʦʡ ʨʦʣʴ, ʢʘʢ ʧʨʠ 

ʧʦʠʩʢʝ ʵʢʩʪʨʝʤʫʤʘ ʥʝʣʠʥʝʡʥʦʛʦ ʬʫʥʢʮʠʠ. 

 
ʈʠʩ. 7.7. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʢʦʤʧʦʥʝʥʪʥʦʡ ʬʦʨʤʝ 
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2. ʆʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ ʮʝʣʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 1 2 3 4 1 2 3 4( , , , )L x x x x x x x x= + + -. 

3. ʅʘʯʘʪʴ ʨʝʰʘʶʱʠʡ ʙʣʦʢ ʩ ʧʦʤʦʱʴʶ ʩʣʫʞʝʙʥʦʛʦ ʩʣʦʚʘ Given . 

4. ɺʥʫʪʨʠ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ ʚʚʝʩʪʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʝ ʟʘʙʳʚ ʫʩʣʦʚʠʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʩʪʠ ʚʩʝʭ x i . 

5. ɿʘʚʝʨʰʠʪʴ ʨʝʰʘʶʱʠʡ ʙʣʦʢ ʦʙʨʘʱʝʥʠʝʤ ʢ ʬʫʥʢʮʠʠ Minimize  

(Maximize ). 

ɼʣʷ ʨʝʰʝʥʠʷ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʧʠʩʘʪʴ ʟʘʜʘʯʫ ʚ ʤʘʪʨʠʯʥʦʤ 

ʚʠʜʝ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝʨʘʚʝʥʩʪʚ ʠʤʝʝʪ ʨʘʟʥʳʝ ʟʥʘʢʠ, ʫʤʥʦʞʠʤ 

ʧʦʩʣʝʜʥʝʝ ʫʨʘʚʥʝʥʠʝ ʥʘ -1. ʇʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ 8.5 ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ 

1

2

3

4

max

,

0,

1 3 1 0 0 7

1 0 1 2 0 1
, , ,

1 0 0 4 1 3

1 5 0 0 2 14

L

x

x

x

x

= ­

¢

²

- å õå õ å õ å õ
æ öæ ö æ ö æ ö

- - æ öæ ö æ ö æ ö= = = =
æ öæ ö æ ö æ ö-
æ öæ ö æ ö æ öæ ö æ ö æ öæ ö- - - -ç ÷ ç ÷ ç ÷ç ÷

Cx

Mx v

x

C M v x

                                   (7.6) 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ (ʨʠʩ. 

7.8) ʥʝʦʙʭʦʜʠʤʦ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʤʘʪʨʠʮʫ M, ʚʝʢʪʦʨʘ C ʠ v. 

 
ʈʠʩ. 7.8. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ 

2. ɿʘʜʘʪʴ ʚʝʢʪʦʨ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ x. 

3. ʆʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ ʮʝʣʠ L ʢʘʢ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ C ʠ ʭ. 

4. ɺ ʨʝʰʘʶʱʝʤ ʙʣʦʢʝ ʚʚʝʩʪʠ ʦʛʨʘʥʠʯʝʥʠʷ , 0¢ ²Mx v x . 
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5. ʆʙʨʘʪʠʪʴʩʷ ʢ ʬʫʥʢʮʠʠ Maximize  (ʠʣʠ Minimize ), ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʜʘʚ ʬʫʥʢʮʠʶ L ʠ ʚʝʢʪʦʨ x . 

7.3. ʈʝʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʥʫ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʟʘʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ï 

ʪʨʘʥʩʧʦʨʪʥʫʶ ʟʘʜʘʯʫ ï ʥʘ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ.  

ɿɸɼɸʏɸ 7.4. ɺ ʢʦʥʜʠʪʝʨʩʢʠʡ ʢʦʥʮʝʨʥ ʚʭʦʜʷʪ ʪʨʠ ʬʘʙʨʠʢʠ ʠ ʧʷʪʴ ʤʘʛʘʟʠʥʦʚ. 

ʌʘʙʨʠʢʠ ʧʨʦʠʟʚʦʜʷʪ 250, 275 ʠ 225 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʚ ʥʝʜʝʣʶ. ʇʷʪʠ ʤʘʛʘʟʠʥʘʤ 

ʪʨʝʙʫʝʪʩʷ 100, 200, 50, 275 ʠ 125 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʝʞʝʥʝʜʝʣʴʥʦ. ʉʪʦʠʤʦʩʪʴ 

ʧʝʨʝʚʦʟʢʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʩ ʟʘʚʦʜʘ ʚ ʤʘʛʘʟʠʥ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 8.2.  

ʊʘʙʣʠʮʘ 8.2. ʊʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ 
 ʄʘʛʘʟʠʥʳ 

1 2 3 4 5 

ɿʘʚʦʜ ˉ 1 1.5 2 1.75 2.25 2.25 

ɿʘʚʦʜ ˉ 2 2.5 2 1.75 1 1.5 

ɿʘʚʦʜ ˉ 3 2 1.5 1.5 1.75 1.75 

ʅʝʦʙʭʦʜʠʤʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʧʣʘʥ ʧʝʨʝʚʦʟʦʢ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʘʨʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ. 

ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʜʘʯ: 

¶ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘʯʘ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʬʘʙʨʠʢʘʤʠ ʧʨʦʜʫʢʮʠʠ ʨʘʚʥʦ ʩʫʤʤʘʨʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʥʝʡ; 

¶ ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘʯʘ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ 
ʩʚʝʜʝʥʠʷ ʝʝ ʢ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʬʠʢʪʠʚʥʳʡ ʤʘʛʘʟʠʥ, ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʚ ʢʦʪʦʨʳʡ 

ʤʦʞʥʦ ʚʟʷʪʴ ʨʘʚʥʦʡ ʥʫʣʶ. 

¶ ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘʯʘ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʩʚʝʜʝʥʠʷ ʝʝ 
ʢ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʬʠʢʪʠʚʥʫʶ 

ʬʘʙʨʠʢʫ, ʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʩ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʦʡ 0. 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ. ʇʫʩʪʴ x ij  ï 

ʥʝʠʟʚʝʩʪʥʳʡ ʦʙʲʝʤ ʧʝʨʝʚʦʟʦʢ ʩ i -ʡ ʬʘʙʨʠʢʠ ʚ j -ʡ ʤʘʛʘʟʠʥ. ʅʝʦʙʭʦʜʠʤʦ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʫʤʤʘʨʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ 
3 5

1 1
ij ij

i j

z c x

= =

=ä ä , ʛʜʝ c ij  ï ʩʪʦʠʤʦʩʪʴ 

ʧʝʨʝʚʦʟʢʠ ʩ i -ʡ ʬʘʙʨʠʢʠ ʚ j -ʡ ʤʘʛʘʟʠʥ. ʅʝʠʟʚʝʩʪʥʳʝ xij ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʛʨʘʥʠʯʝʥʠʷʤ: 

¶ ʦʙʲʝʤʳ ʧʝʨʝʚʦʟʦʢ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ (x ij Ó0); 

¶ ʚʩʷ ʧʨʦʜʫʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʚʝʟʝʥʘ ʩ ʟʘʚʦʜʦʚ 
1

,   i 1..3
n

ij i
j

x a

=

= =ä , ʛʜʝ ai  ï 

ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ i -ʤ ʟʘʚʦʜʝ; 

¶ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʤʘʛʘʟʠʥʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʝʥʳ 

1

,    j 1..5
n

ij j
i

x b

=

= =ä , ʛʜʝ bj  ï ʧʦʪʨʝʙʥʦʩʪʠ j -ʛʦ ʤʘʛʘʟʠʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ. ʅʘʡʪʠ 

ʟʥʘʯʝʥʠʷ ʤʘʪʨʠʮʳ X (x ij ), ʧʨʠ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʷ ʮʝʣʠ (7.7) 
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3 5

1 1
ij ij

i j

z c x

= =

=ä ä                                                           (7.7) 

ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ 

,

5

1

3

1

0,

,   i 1..3

,    j 1..5

i j

ij i
j

ij j
i

x

x a

x b

=

=

²

= =

= =

ä

ä

                                                        .8) 

ʇʨʠ ʨʝʰʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ ʚ MathCAD ʩ ʧʦʤʦʱʴʶ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ 

ʥʝʦʙʭʦʜʠʤʦ: 

1. ʆʧʨʝʜʝʣʠʪʴ ʤʘʪʨʠʮʫ C ʠ ʚʝʢʪʦʨʘ a ʠ b. 

2. ʉʬʦʨʤʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ ʮʝʣʠ z. 

3. ɿʘʜʘʪʴ ʤʘʪʨʠʮʫ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ x. 

4. ɺ ʨʝʰʘʶʱʝʤ ʙʣʦʢʝ ʚʚʝʩʪʠ ʦʛʨʘʥʠʯʝʥʠʷ (7.8), ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʩʩʠʚʳ, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʷʪʩʷ 
3

,
1

i j
i

x

=
ä  ʠ 

5

,
1

i j
j

x

=
ä  

5. ʈʝʰʠʪʴ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ Minimize .  

ʅʘ ʨʠʩ. 7.9ï7.10 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ 7.4.  

 
ʈʠʩ. 7.9. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ 
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ʈʠʩ. 7.10. ʈʝʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ 

 
ʈʠʩ. 7.11. ʈʝʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʝ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ. 
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ɿɸɼɸʏɸ 7.5. ɺ ʢʦʥʜʠʪʝʨʩʢʠʡ ʢʦʥʮʝʨʥ ʚʭʦʜʷʪ ʪʨʠ ʬʘʙʨʠʢʠ ʠ ʧʷʪʴ ʤʘʛʘʟʠʥʦʚ. 

ʌʘʙʨʠʢʠ ʧʨʦʠʟʚʦʜʷʪ 250, 275 ʠ 235 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʚ ʥʝʜʝʣʶ. ʇʷʪʠ ʤʘʛʘʟʠʥʘʤ 

ʪʨʝʙʫʝʪʩʷ 100, 200, 50, 275 ʠ 125 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʝʞʝʥʝʜʝʣʴʥʦ. ʅʝʦʙʭʦʜʠʤʦ 

ʩʧʣʘʥʠʨʦʚʘʪʴ ʧʣʘʥ ʧʝʨʝʚʦʟʦʢ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʘʨʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʘʩʭʦʜʦʚ. 

ɿʘʜʘʯʘ 7.5, ʚ ʦʪʣʠʯʠʝ ʦʪ ʟʘʜʘʯʠ 7.4, ʷʚʣʷʝʪʩʷ ʥʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ, ʘ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʚʚʝʩʪʠ ʬʠʢʪʠʚʥʳʡ ʤʘʛʘʟʠʥ, ʚ ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʨʘʚʥʦʝ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʥʘ ʚʩʝʭ ʬʘʙʨʠʢʘʭ ʧʨʦʜʫʢʮʠʝʡ 

ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʤʘʛʘʟʠʥʘʤ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝʤ 10). ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʚ 

ʬʠʢʪʠʚʥʳʡ ʤʘʛʘʟʠʥ ʧʨʠʥʠʤʘʝʤ ʨʘʚʥʦʡ 0. ʇʦʩʣʝ ʚʚʝʜʝʥʠʷ ʬʠʢʪʠʚʥʦʛʦ ʤʘʛʘʟʠʥʘ 

ʧʦʣʫʯʘʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʝʰʠʪʴ 

ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ ʨʠʩ. 7.9-7.10 ʩʧʦʩʦʙʦʤ. ʅʘ ʨʠʩ. 7.11 ʧʨʠʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

7.5. 

ɿɸɼɸʏɸ 7.6. ɺ ʢʦʥʜʠʪʝʨʩʢʠʡ ʢʦʥʮʝʨʥ ʚʭʦʜʷʪ ʪʨʠ ʬʘʙʨʠʢʠ ʠ ʧʷʪʴ ʤʘʛʘʟʠʥʦʚ. 

ʌʘʙʨʠʢʠ ʧʨʦʠʟʚʦʜʷʪ 250, 275 ʠ 225 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʚ ʥʝʜʝʣʶ. ʇʷʪʠ ʤʘʛʘʟʠʥʘʤ 

ʪʨʝʙʫʝʪʩʷ 100, 200, 50, 275 ʠ 150 ʝʜʠʥʠʮ ʧʨʦʜʫʢʮʠʠ ʝʞʝʥʝʜʝʣʴʥʦ. ʅʝʦʙʭʦʜʠʤʦ 

ʩʧʣʘʥʠʨʦʚʘʪʴ ʧʣʘʥ ʧʝʨʝʚʦʟʦʢ ʩ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʘʨʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʨʘʩʭʦʜʦʚ. 

ɿʘʜʘʯʘ 7.6 ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʝʡ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʬʠʢʪʠʚʥʫʶ ʬʘʙʨʠʢʫ, ʧʨʦʠʟʚʦʜʷʱʫʶ ʥʝʜʦʩʪʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ. ʉʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʢʠ ʩ ʵʪʦʡ ʬʘʙʨʠʢʠ ʧʨʠʤʝʤ ʨʘʚʥʦʡ 0. ʅʘ ʨʠʩ. 7.12 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ 7.6 ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ. 

 
ʈʠʩ. 7.12. ʈʝʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʝʡ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ 
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7.4. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʥʘʟʥʘʯʝʥʠʷʭ 

ɿʘʜʘʯʘ ʦ ʥʘʟʥʘʯʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʱʝ ʦʜʠʥ ʢʣʘʩʩ ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʥʘʟʥʘʯʝʥʠʷʭ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ 

ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʠ. 

 

ɿɸɼɸʏɸ 7.7. ʏʝʪʳʨʝ ʨʘʙʦʯʠʭ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʯʝʪʳʨʝ ʚʠʜʘ ʨʘʙʦʪ. ɺ ʤʘʪʨʠʮʝ C 

ʭʨʘʥʷʪʩʷ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ (c ij  ï ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ i -ʤ ʨʘʙʦʯʠʤ 

j -ʡ ʨʘʙʦʪʳ). 

1 4 6 3

8 10 7 9

1 5 11 2

8 7 8 5

C

å õ
æ ö
æ ö=
æ ö
æ öæ ö
ç ÷

                                                         (7.9) 

ʅʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʯʝʪʳʨʝʭ ʨʘʙʦʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʩʪʦʠʤʦʩʪʴ ʠʭ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʘ. ɽʩʣʠ ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʩʦʚʧʘʜʘʝʪ ʩ 

ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʙʦʪ, ʪʦ ʜʘʥʥʫʶ ʟʘʜʘʯʫ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ. 

ʅʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʘ ʢ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʫʪʝʤ 

ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʨʦʢ (ʠʣʠ ʩʪʦʣʙʮʦʚ) ʩ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ ʩʪʦʠʤʦʩʪʷʤʠ 

ʨʘʙʦʪ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʚʝʜʝʤ ʤʘʪʨʠʮʫ ʥʝʠʟʚʝʩʪʥʳʭ ʍ (x ij =1, ʝʩʣʠ i -ʡ ʨʘʙʦʯʠʡ 

ʚʳʧʦʣʥʷʝʪ j -ʶ ʨʘʙʦʪʫ, x ij =0, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ). 

ɿʘʜʘʯʫ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʡʪʠ ʟʥʘʯʝʥʠʷ xij, ʧʨʠ 

ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʷ ʮʝʣʠ z  

4 4

1 1
ij ij

i j

z c x

= =

=ä ä                                                        (7.10) 

ʜʦʩʪʠʛʘʝʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ: 

, ,

4

1

4

1

0, {0,1}

1,   i 1..4

1,    j 1..4

i j i j

ij
j

ij
i

x x

x

x

=

=

² =

= =

= =

ä

ä

                                                     (7.11) 

ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚ MathCAD ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʝʰʘʶʱʝʛʦ ʙʣʦʢʘ 

ʘʥʘʣʦʛʠʯʥʦ ʨʝʰʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 7.13. 
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ʈʠʩ. 7.13. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦ ʥʘʟʥʘʯʝʥʠʷʭ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʫʥʢʮʠʡ Minimize  ʠ Maximize  

ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ, ʜʣʷ ʵʪʦʛʦ 

ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʠʤʝʥʠ ʬʫʥʢʮʠʠ (ʨʠʩ. 7.14). 

 
ʈʠʩ. 7.14. ʆʢʥʦ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ MathCAD ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʙʠʨʘʝʪ ʣʠʥʝʡʥʳʡ ʤʝʪʦʜ ʢʦʥʪʨʦʣʷ (Linear), ʥʝ ʩʣʝʜʫʝʪ ʝʛʦ ʤʝʥʷʪʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦ ʥʘʟʥʘʯʝʥʠʷʭ. 
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7.5. ʈʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ  

ʈʝʰʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ʚ MathCAD ʤʘʣʦ ʯʝʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʣʠʥʝʡʥʳʭ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʥʘʜʦ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ ʮʝʣʠ, ʚ ʨʝʰʘʶʱʝʤ ʙʣʦʢʝ 

ʫʢʘʟʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʙʨʘʪʠʪʴʩʷ ʢ ʬʫʥʢʮʠʷʤ Minimize  ʠʣʠ Maximize . 

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ Minimize  ʧʦʣʴʟʦʚʘʪʝʣʴ MathCAD ʧʦʣʫʯʘʝʪ ʝʱʝ ʦʜʠʥ 

ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʇʫʩʪʴ ʟʘʜʘʥʘ ʩʠʩʪʝʤʘ n ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ. 

( )
( )

( )

1 1 2

2 1 2

1 2

, , 0

, , 0

, , 0

n

n

n n

f x x x

f x x x

f x x x

ë =
î

=î
ì
î
î =í

                                                     (7.12) 

ɿʘʜʘʯʘ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (7.12) ʵʢʚʠʚʘʣʝʥʪʥʘ ʥʘʭʦʞʜʝʥʠʶ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ 

( ) ( ) ( ) ( )2 2 2
1 2 1 1 2 2 1 2 1 2, , , , , , .... , ,n n n n nx x x f x x x f x x x f x x xF = + + +      (7.13) 

ʌʫʥʢʮʠʷ ( )1 2, , nx x xF  ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʨʘʚʥʦʛʦ 0, 

ʢʦʛʜʘ ʚʩʝ ʬʫʥʢʮʠʠ ( ) ( ) ( )1 1 2 2 1 2 1 2, , , , , ,..., , ,n n n nf x x x f x x x f x x x  ʦʙʨʘʱʘʶʪʩʷ ʚ 0, ʯʪʦ 

ʵʢʚʠʚʘʣʝʥʪʥʦ ʨʝʰʝʥʠʶ ʩʠʩʪʝʤʳ (7.12). ʈʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ 

ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ. 

ɿɸɼɸʏɸ 7.8. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʥʝʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

sin( 0,5) 1 0

cos( 2) 0.

y x

x y

+ - - =ë
ì

- + =í
, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ Minimize . 

ʅʘ ʨʠʩ. 7. 15 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 7.8 ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ 

 
ʈʠʩ. 7.15. ʈʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʥʝʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

Minimize  
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8. ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ MathCAD 

ɺ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʦʙʨʘʙʦʪʢʝ ʨʝʘʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʥʘʫʯʥʳʭ 

ʦʧʳʪʦʚ, ʪʝʭʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ, ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʪ.ʧ. 

ʥʘʙʣʶʜʝʥʠʡ.  

8.1. ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 

ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ 

ʧʦʜʦʙʨʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘʷ ʧʨʦʭʦʜʠʪ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʪʦʯʢʘʤ. 

8.1.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ (ʪʘʙʣ. 8.1). 

ʊʘʙʣʠʮʘ 8.1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

xi x1 x2 x3 x4 x5 x6 x7 é xn 

yi y1 y2 y3 y4 y5 y6 y7 é yn 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ 

ʦʧʠʩʳʚʘʶʱʫʶ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʀʜʝʷ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʬʫʥʢʮʠʶ 

Y = f(x, a0 a1, ..., ak) 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ 

ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ yi ʦʪ ʨʘʩʯʝʪʥʳʭ Yi ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ (ʩʤ. ʨʠʩ. 8.1): 

2

0 1

1

[ ( , , ,..., )] min
n

i i k

i

S y f x a a a
=

= - ­ä    (8.1) 
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0 x
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Y=f(x, a
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1
, ..., a

k
)

... ...

y
0

 
ʈʠʩ. 8.1. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 
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ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ai ʠʟ ʫʩʣʦʚʠʷ (8.1). ɼʣʷ ʝʝ 

ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

0

1

0,

0,

...

0.

.

k

S

a

S

a

S

a

µ û
= îµ
î
îµ

= î
µ ü

î
î

µ î
= îµ ý

  (8.2) 

ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ ai ʚʭʦʜʷʪ ʚ ʟʘʚʠʩʠʤʦʩʪʴ Y = f(x, a0 a1, ..., ak) ʣʠʥʝʡʥʦ, ʪʦ 

ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʠʟ k+1 ʣʠʥʝʡʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ k+1 ʥʝʠʟʚʝʩʪʥʳʤ: 
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  (8.3) 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʝʪʦʜʝ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 

ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʧʨʷʤʘʷ, ʦʧʠʩʳʚʘʝʤʘʷ ʫʨʘʚʥʝʥʠʝʤ ʚʠʜʘ y = a0 + a1x, ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ ʨʝʛʨʝʩʩʠʠ y ʥʘ x. ʇʘʨʘʤʝʪʨʳ a0 ʠ a1 ʥʘʟʳʚʘʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʨʝʛʨʝʩʩʠʠ.  

ʉʫʱʝʩʪʚʫʝʪ ʧʦʢʘʟʘʪʝʣʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʪʝʩʥʦʪʫ ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ x ʠ y, 

ʥʘʟʳʚʘʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ ʠ ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 

1 1 1

2 2

1 1

( )( )

( ) ( )

, , .

n n n

i x i y i i

i i i

n n

i x i y

i i

x M y M x y
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x M y M

= = =

= =
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= = =
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ä ä

  

  (8.4) 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʦʦʪʥʦʰʝʥʠʶ: 

ï1 ¢ r ¢ 1. 

ʏʝʤ ʤʝʥʴʰʝ ʦʪʣʠʯʘʝʪʩʷ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ r ʦʪ ʝʜʠʥʠʮʳ, ʪʝʤ ʙʣʠʞʝ ʢ ʣʠʥʠʠ 

ʨʝʛʨʝʩʩʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ. ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʙʣʠʟʦʢ ʢ ʥʫʣʶ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʝʞʜʫ x ʠ y ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʣʠʥʝʡʥʦʡ ʩʚʷʟʠ, ʥʦ ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ, ʦʪʣʠʯʥʘʷ ʦʪ 

ʣʠʥʝʡʥʦʡ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ, ʟʥʘʯʠʤʦ ʣʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʫʣʷ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ. ɺʳʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʢʨʠʪʝʨʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ɿʥʘʯʝʥʠʝ t ʩʨʘʚʥʠʚʘʝʪʩʷ ʩʦ ʟʥʘʯʝʥʠʝʤ, ʚʟʷʪʳʤ ʠʟ ʪʘʙʣʠʮʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʉʪʴʶʜʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʟʥʘʯʠʤʦʩʪʠ p ʠ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ 

k=nï2. ɽʩʣʠ t ʙʦʣʴʰʝ ʪʘʙʣʠʯʥʦʛʦ, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʟʥʘʯʠʤʦ ʦʪʣʠʯʝʥ 

ʦʪ ʥʫʣʷ. 

ɸʥʘʣʦʛʦʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ r ʜʣʷ ʥʝʣʠʥʝʡʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʠʥʜʝʢʩ ʢʦʨʨʝʣʷʮʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ y ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, Y ï ʟʥʘʯʝʥʠʷ, ʥʘʡʜʝʥʥʳʝ ʤʝʪʦʜʦʤ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, My ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ y. 

ʀʥʜʝʢʩ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʩʚʦʝʤʫ ʘʙʩʦʣʶʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

0 ʜʦ 1. ʇʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʜʝʢʩ ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ 1. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʩʚʷʟʠ R = 0. ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ r ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʪʝʩʥʦʪʳ 

ʩʚʷʟʠ ʪʦʣʴʢʦ ʜʣʷ ʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʩʚʷʟʠ, ʪʦ ʠʥʜʝʢʩ ʢʦʨʨʝʣʷʮʠʠ ɔ ï ʠ ʜʣʷ 

ʣʠʥʝʡʥʦʡ, ʠ ʜʣʷ ʢʨʠʚʦʣʠʥʝʡʥʦʡ. ʇʨʠ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʩʚʷʟʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʩʚʦʝʡ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʨʘʚʝʥ ʠʥʜʝʢʩʫ ʢʦʨʨʝʣʷʮʠʠ: r =g. 

8.1.2. ʇʦʩʪʨʦʝʥʠʝ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 

ʀʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ MathCAD ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ 

ʥʘʯʥʝʤ ʩ ʧʨʦʩʪʝʡʰʝʡ ʟʘʜʘʯʠ ʧʦʜʙʦʨʘ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʪʦʜʦʤ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

ɿɸɼɸʏɸ 8.1. ɺ çʆʩʥʦʚʘʭ ʭʠʤʠʠè ɼ. ʀ. ʄʝʥʜʝʣʝʝʚʘ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʘʟʦʪʥʦʢʠʩʣʦʛʦ ʥʘʪʨʠʷ NaNO3 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

ɺ 100 ʯʘʩʪʷʭ ʚʦʜʳ (ʪʘʙʣ. 8.2) ʨʘʩʪʚʦʨʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʯʠʩʣʦ ʫʩʣʦʚʥʳʭ ʯʘʩʪʝʡ 

NaNO3 ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ: 

ʊʘʙʣʠʮʘ 8.2. ɼʘʥʥʳʝ ʦ ʨʘʩʪʚʦʨʠʤʦʩʪʠ NaNO3 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ  

0  ̄ 4  ̄ 10̄  15̄  21̄  29̄  36̄  51̄  68̄  

66,7 71,0 76,3 80,6 85,7 92,9 99,4 113,6 125,1 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʚʘ ʙʫʜʝʪ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʘʟʦʪʥʦʢʠʩʣʦʛʦ ʥʘʪʨʠʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ t = 32̄  ʚ ʩʣʫʯʘʝ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ a0, a1 ʚ MathCAD ʩʫʱʝʩʪʚʫʶʪ 

ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

¶ line ( x, y)  ʚʦʟʚʨʘʱʘʝʪ ʤʘʩʩʠʚ 
0

1

a
a

a

å õ
=æ öæ ö
ç ÷

 ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ; 

¶ intercept ( x, y)  ʚʦʟʚʨʘʱʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ a0; 

¶ slope ( x, y)  ʚʦʟʚʨʘʱʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ a1. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʚ MathCAD ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʬʫʥʢʮʠʷ 

corr ( x, y) . 
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ɺ ʵʪʠʭ ʬʫʥʢʮʠʷʭ x  ï ʤʘʩʩʠʚ ʘʙʩʮʠʩʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ, y  ï ʤʘʩʩʠʚ 

ʦʨʜʠʥʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ. 

ʅʘ ʨʠʩ. 8.2 ʧʨʠʚʝʜʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 8.1 ʚ MathCAD ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ. 

 
ʈʠʩ. 8.2. ʇʦʩʪʨʦʝʥʠʝ ʣʠʥʠʠ ʨʝʛʨʝʩʩʠʠ ʠ ʚʳʯʠʩʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ 
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8.1.3. ʇʦʩʪʨʦʝʥʠʝ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ɺʳʯʠʩʣʝʥʠʝ ʠʥʜʝʢʩʘ 
ʢʦʨʨʝʣʷʮʠʠ 

ʇʦʩʪʨʦʝʥʠʝ ʥʝʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʨʝʰʝʥʠʷ 

ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʠ. 

ɿɸɼɸʏɸ 8.2. ʀʟʚʝʩʪʥʘ ʪʘʙʣʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ y  ʦʪ ʭ (ʪʘʙʣ. 8.3).  

ʊʘʙʣʠʮʘ 8.3. ʊʘʙʣʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ y ʦʪ x 

ˉ x y ˉ x y 
1 10.1 24 11 13.8 74 

2 10.2 36 12 14 91 

3 10.3 26 13 14.4 85 

4 10.8 45 14 14.5 87 

5 10.9 34 15 15 94 

6 11 37 16 15.6 92 

7 11.1 55 17 15.8 96 

8 11.4 51 18 17 97 

9 12.2 75 19 18.1 98 

10 13.3 84 20 19 99 

ɸʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ 2
0 1 2y a a x a x= + + , 2 3

0 1 2 3y b b x b x b x= + + +  ʠ y=c0+c1x
2
+c2x

3
, ʠ ʩʨʘʚʥʠʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʅʘ ʨʠʩ. 8.3. ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ ʪʘʙʣʠʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ y ʦʪ x. 

 
ʈʠʩ. 8.3. ɻʨʘʬʠʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʚʘʜʨʘʪʠʯʥʦʡ ʠ ʢʫʙʠʯʝʩʢʦʡ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ 

MathCAD ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʷʤʠ regress  ʠ interp .  

ʌʫʥʢʮʠʷ reg ress ( x, y, k) ʚʦʟʚʨʘʱʘʝʪ ʚʝʢʪʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʘ k-ʡ 

ʩʪʝʧʝʥʠ, ʧʦʜʦʙʨʘʥʥʦʛʦ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʪʦʯʢʘʤ (x  ï ʤʘʩʩʠʚ ʘʙʩʮʠʩʩ, y  ï ʤʘʩʩʠʚ ʦʨʜʠʥʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ). 
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ʕʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ ʭ ʜʦʣʞʥʳ ʙʳʪʴ ʫʧʦʨʷʜʦʯʝʥʳ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ
2
. ʇʦʩʣʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʘ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʧʦʣʠʥʦʤʘ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʪʦʯʢʘʭ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʝʡ interp . ʌʫʥʢʮʠʷ 

interp ( s, x, y, t )  ʚʳʯʠʩʣʷʝʪ ʟʥʘʯʝʥʠʷ ʧʦʣʠʥʦʤʘ ʚ ʪʦʯʢʝ t , x  ï ʤʘʩʩʠʚ ʘʙʩʮʠʩʩ, 

y  ï ʤʘʩʩʠʚ ʦʨʜʠʥʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ, s  ï ʤʘʩʩʠʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʣʠʥʦʤʘ, ʥʘʡʜʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ regress . 

ʉ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ regress  ʠ interp  ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʦʣʥʦʛʦ ʧʦʣʠʥʦʤʘ ʣʶʙʦʡ ʩʪʝʧʝʥʠ. 

ɺʥʠʤʘʥʠʝ!!! ʌʫʥʢʮʠʷ regress  ʚʦʟʚʨʘʱʘʝʪ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʤʘʩʩʠʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʫʥʢʮʠʠ interp , 

ʧʝʨʚʳʝ ʪʨʠ ʵʣʝʤʝʥʪʘ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, 

ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʬʫʥʢʮʠʝʡ interp , ʘ ʧʦʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʤʘʩʩʠʚʘ - 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʧʦʜʦʙʨʘʥʥʦʛʦ ʧʦʣʠʥʦʤʘ. 

 
ʈʠʩ. 8.4. ʇʦʩʪʨʦʝʥʠʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 2

0 1 2y a a x a x= + + , 
2 3

0 1 2 3y b b x b x b x= + + +  

ɼʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʪʘʙʣʠʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ y( x)  ʧʦʣʠʥʦʤʘʤʠ ʚʪʦʨʦʡ ʠ 

ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʩʩʠʚʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʠʥʦʤʦʚ a 

ʠ b, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʬʫʥʢʮʠʠ regress . ɼʘʣʝʝ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ interp ,  

                                                           
2
 ʌʫʥʢʮʠʠ ʩʦʨʪʠʨʦʚʢʠ ʦʧʠʩʘʥʳ ʚ ʪʨʝʪʴʝʤ ʨʘʟʜʝʣʝ 
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ʧʦʩʪʨʦʠʪʴ ʬʫʥʢʮʠʠ A( t ) ʠ B( t ), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ 

ʟʥʘʯʝʥʠʷ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʧʦʣʠʥʦʤʦʚ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

t  (ʨʠʩ. 8.4). 

ʇʦʜʦʙʨʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 3
0 1 2y c c x c x= + +  ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ regress  ʠ 

interp  ʥʝ ʧʦʣʫʯʠʪʩʷ. ʇʦʵʪʦʤʫ ʚʩʧʦʤʥʠʤ, ʯʪʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ 

ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ ʨʘʩʯʝʪʥʳʭ ʙʳʣʘ ʥʘʠʤʝʥʴʰʝʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʙʣʝʤʘ 

ʧʦʜʙʦʨʘ ʟʘʚʠʩʠʤʦʩʪʠ 
3

0 1 2y c c x c x= + +  ʵʢʚʠʚʘʣʝʥʪʥʘ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʝ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʅʘʡʪʠ ʟʥʘʯʝʥʠʷ c0, c1 ʠ c2, ʧʨʠ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʷ 

3 2

0 1 2 0 1 2

1

( , , ) [ ]
n

i i i

i

S c c c y c c x c x
=

= - - -ä  ʜʦʩʪʠʛʘʝʪ ʩʚʦʝʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʈʝʰʝʥʠʝ 

ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 8.5. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʳ ʚʩʝ ʪʨʠ ʟʘʚʠʩʠʤʦʩʪʠ. ʆʩʪʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʠʟ 

ʥʠʭ ʣʫʯʰʝ ʦʧʠʩʳʚʘʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʩʨʘʚʥʠʚ 

ʠʥʜʝʢʩʳ ʨʝʛʨʝʩʩʠʠ ʠʣʠ ʚʝʣʠʯʠʥʳ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ.  

ʅʘ ʨʠʩ. 8.6-8.8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʯʝʪʳ ʠʥʜʝʢʩʦʚ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʪʨʝʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. 

 
ʈʠʩ. 8.5. ʇʦʩʪʨʦʝʥʠʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʝʡ ʟʘʚʠʩʠʤʦʩʪʠ 3

0 1 2y c c x c x= + +  
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ʈʠʩ. 8.6. ɺʳʯʠʩʣʝʥʠʝ ʠʥʜʝʢʩʘ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʢʚʘʜʨʘʪʠʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

 
ʈʠʩ. 8.7. ɺʳʯʠʩʣʝʥʠʝ ʠʥʜʝʢʩʘ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʢʫʙʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

 

ʈʠʩ. 8.8. ɺʳʯʠʩʣʝʥʠʝ ʠʥʜʝʢʩʘ ʨʝʛʨʝʩʩʠʠ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʠ 
3

0 1 2y c c x c x= + +  
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ʅʘ ʨʠʩ. 8.9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʣʠʯʠʥʳ ʩʫʤʤ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʜʣʷ ʚʩʝʭ ʪʨʝʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. 

 
ʈʠʩ. 8.9. ɺʳʯʠʩʣʝʥʠʝ ʩʫʤʤ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʧʦʜʦʙʨʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 8.6-8.9, ʪʘʙʣʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʪʘʙʣ. 8.3, ʣʫʯʰʝ ʚʩʝʛʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʧʦʣʠʥʦʤʦʤ ʪʨʝʪʴʝʡ 

ʩʪʝʧʝʥʠ. 

ʉʦʚʝʪ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 8.5 ʤʝʪʦʜ ʧʦʜʙʦʨʘ ʟʘʚʠʩʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʣʶʙʦʡ ʬʫʥʢʮʠʝʡ.  

 
ʈʠʩ. 8.10. ʇʦʜʙʦʨ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ linfit  
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ʂʨʦʤʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʦʚ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʚ MathCAD ʩʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʙʣʠʞʘʶʱʝʡ ʬʫʥʢʮʠʠ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

0 0 1 1( ) ( ) ... ( )n nk F x k F x k F x+ + + , ʛʜʝ ( )iF x  ï ʣʶʙʳʝ ʠʟʚʝʩʪʥʳʝ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

linfit , ʦʙʨʘʱʝʥʠʝ ʢ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʚʠʜ linfit  ( x, y, F)  

ʟʜʝʩʴ x  ï ʤʘʩʩʠʚ ʘʙʩʮʠʩʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ, y  ï ʤʘʩʩʠʚ ʦʨʜʠʥʘʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ, Fï  ʚʝʢʪʦʨ, ʩʦʜʝʨʞʘʱʠʡ ʬʫʥʢʮʠʠ ( )iF x  ʚ ʩʠʤʚʦʣʴʥʦʤ 

ʚʠʜʝ. ʌʫʥʢʮʠʷ linfit  ʚʦʟʚʨʘʱʘʝʪ ʚʝʢʪʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ K. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʫʥʢʮʠʠ linfit  ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʠ. 

ɿɸɼɸʏɸ 8.3. ʀʟʚʝʩʪʥʘ ʪʘʙʣʠʯʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ y  ʦʪ ʭ (ʪʘʙʣ. 8.3). 

ɸʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʡ 
2 3

0 1 2y k k x k x= + + .  

ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ linfit  ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 8.10. 

 
ʈʠʩ. 8.11. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ pwr fit(x,y,g)  

ʂʨʦʤʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʜʙʦʨʘ 

ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʚ MathCAD ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ 

ʜʣʷ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ: 

¶ expfit(x,y,g)  ï ʚʦʟʚʨʘʱʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʚʠʩʠʤʦʩʪʠ bxae c+ ; 

¶ l gsfit(x,y,g)  ï ʚʦʟʚʨʘʱʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʚʠʩʠʤʦʩʪʠ 
1 cx

a

be-+
;  

¶ sinfit(x,y,g)  ï ʚʦʟʚʨʘʱʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʚʠʩʠʤʦʩʪʠ sin( )a x b c+ +; 

¶ pwr fit(x,y,g)  ï ʚʦʟʚʨʘʱʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʚʠʩʠʤʦʩʪʠ bax c+ ; 

¶ logfit(x,y,g) ï ʚʦʟʚʨʘʱʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʚʠʩʠʤʦʩʪʠ ln( )a x b c+ +; 
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¶ l nfit(x,y) ï ʚʦʟʚʨʘʱʘʝʪ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʘʚʠʩʠʤʦʩʪʠ ln( )a x b+ . 

ɺʦ ʚʩʝʭ ʵʪʠʭ ʬʫʥʢʮʠʷʭ x  ï ʤʘʩʩʠʚ ʘʙʩʮʠʩʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ, y  ï 

ʤʘʩʩʠʚ ʦʨʜʠʥʘʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʪʦʯʝʢ, g ï ʚʝʢʪʦʨ, ʟʘʜʘʶʱʠʡ ʥʘʯʘʣʴʥʦʝ 

ʧʨʠʙʣʠʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ a, b ʠ c  ().  

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʠ pwr fit(x,y,g)  ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 8.11. 

8.2. ʀʥʪʝʨʧʦʣʷʮʠʷ ʬʫʥʢʮʠʡ 

ʇʨʦʩʪʝʡʰʘʷ ʟʘʜʘʯʘ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʅʘ ʦʪʨʝʟʢʝ [a,b] 

ʟʘʜʘʥʳ n+1 ʪʦʯʢʠ x0, x1, x2, é, xn, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʫʟʣʘʤʠ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʠ 

ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ f(x) ʚ ʵʪʠʭ ʪʦʯʢʘʭ 

nn yxfyxfyxfyxf ==== )(,...,)(,)(,)( 221100 .   (8.6) 

ʊʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʠʥʪʝʨʧʦʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ F(x), ʧʨʠʥʘʜʣʝʞʘʱʫʶ 

ʠʟʚʝʩʪʥʦʤʫ ʢʣʘʩʩʫ ʠ ʧʨʠʥʠʤʘʶʱʫʶ ʚ ʫʟʣʘʭ ʠʥʪʝʨʧʦʣʷʮʠʠ ʪʝ ʞʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʠ 

f(x): 

nn yxFyxFyxFyxF ==== )(,...,)(,)(,)( 221100 .   (8.7) 

ɻʝʦʤʝʪʨʠʯʝʩʢʠ (ʨʠʩ. 8.12) ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʫʞʥʦ ʥʘʡʪʠ ʢʨʠʚʫʶ y = F(x) 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʟʘʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʪʦʯʝʢ M i(xi,yi) (i = 0, 1, 

2..n). 
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ʈʠʩ. 8. 12. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ 

ɺ ʪʘʢʦʡ ʦʙʱʝʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʘ ʤʦʞʝʪ ʠʤʝʪʴ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʨʝʰʝʥʠʡ ʠʣʠ ʩʦʚʩʝʤ ʥʝ ʠʤʝʪʴ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ ʵʪʘ ʟʘʜʘʯʘ ʩʪʘʥʦʚʠʪʩʷ 

ʦʜʥʦʟʥʘʯʥʦʡ, ʝʩʣʠ ʚʤʝʩʪʦ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʫʥʢʮʠʠ F(x) ʠʩʢʘʪʴ ʧʦʣʠʥʦʤ Pn(x) 

ʩʪʝʧʝʥʠ n, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʷʤ (8.7), ʪʦ ʝʩʪʴ ʪʘʢʦʡ, ʯʪʦ 

nnnnnn yxPyxPyxPyxP ==== )(,...,)(,)(,)( 221100 . 

ʇʦʣʫʯʝʥʥʫʶ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʫʶ ʬʦʨʤʫʣʫ y = F(x) ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ f(x) ʧʨʠ ʟʥʘʯʝʥʠʷʭ ʘʨʛʫʤʝʥʪʘ x, 

ʦʪʣʠʯʥʳʭ ʦʪ ʫʟʣʦʚ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ. ʊʘʢʘʷ ʦʧʝʨʘʮʠʷ ʥʘʟʳʚʘʝʪʩʷ 

ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝʤ ʬʫʥʢʮʠʠ f(x). ʇʨʠ ʵʪʦʤ ʨʘʟʣʠʯʘʶʪ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ ʚ ʫʟʢʦʤ 

ʩʤʳʩʣʝ, ʢʦʛʜʘ XÍ[x0, xn], ʠ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʥʠʝ, ʢʦʛʜʘ XÎ[x0, xn]. ʈʘʩʩʤʦʪʨʠʤ 

ʥʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʝ ʧʦʣʠʥʦʤʳ. 
























































































































































