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ʟʘʙʦʨʦʥʝʥʦ 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ɺʯʝʥʦʶ ʈʘʜʦʶ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ (ʧʨʦʪʦʢʦʣ ˉ12 ʚʽʜ 21.06.2017ʨ.). 
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ʅʋɹʽʇ ʋʢʨʘʾʥʠ 

 

ʆʩʠʧʦʚʘ ʊ.ʖ., ʉʘʚʠʮʴʢʘ ʗ.ɸ. 

ʆ 72  ʇʨʘʢʪʠʢʫʤ ʟ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ : 

[ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ] / ʊ.ʖ. ʆʩʠʧʦʚʘ, ʗ.ɸ. ʉʘʚʠʮʴʢʘ // ï ʂ.: ʎʇ çʂʦʤʧʨʠʥʪè, 2017. ï 

405 ʩ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʆʉ 

çɹʘʢʘʣʘʚʨè ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɹʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʽʥʞʝʥʝʨʽʷè. ʇʦʩʽʙʥʠʢ ʤʽʩʪʠʪʴ  

ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʟ ʜʠʩʮʠʧʣʽʥʠ çʆʙʯʠʩʣʶʚʘʣʴʥʘ ʤʘʪʝʤʘʪʠʢʘ ʪʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ MS Office, ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʦʜʘʪʢʽʚ Mathcad, 

Wolfram Alpha. ʋ ʚʠʜʘʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʨʽʘʣʠ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ VBA, ʫ ʩʝʨʝʜʦʚʠʱʽ 

LabVIEW, Origin ʚʝʨʩʽʾ 8.0. ʇʦʩʽʙʥʠʢ ʤʽʩʪʠʪʴ ʜʦʩʪʘʪʥʴʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʧʨʘʢʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʧʽʜ ʯʘʩ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ ʪʘʢ ʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ. ʆʢʨʝʤʠʡ ʨʦʟʜʽʣ ʚʽʜʚʝʜʝʥʦ ʜʣʷ ʟʨʘʟʢʽʚ ʪʝʩʪʦʚʠʭ ʟʘʧʠʪʘʥʴ ʜʦ ʤʦʜʫʣʴʥʠʭ 

ʘʪʝʩʪʘʮʽʡ.  
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ʈʦʟʜʽʣ 1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʢʝʪʫ MS Office ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ 

ʤʘʪʝʤʘʪʠʮʽ 
1.1. ʉʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʴ ʫ ʪʝʢʩʪʦʚʦʤʫ ʧʨʦʮʝʩʦʨʽ MS Word ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʚ ʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴ ʯʠʩʣʦʚʽ ʜʘʥʽ, ʫ ʙʽʣʴʰ 

ʟʨʫʯʥʦʤʫ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʛʣʷʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʙʣʠʮʽ. ʊʝʢʩʪʦʚʠʡ ʧʨʦʮʝʩʦʨ 

Word ʤʘʻ ʜʦʩʠʪʴ ʨʦʟʚʠʥʝʥʽ ʟʘʩʦʙʠ ʜʣʷ ʰʚʠʜʢʦʛʦ ʽ ʟʨʫʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ 

ʪʘʙʣʠʮʴ ʙʫʜʴ-ʷʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ ʰʠʨʦʢʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ 

ʬʦʨʤʘʪʫʚʘʥʥʷ ʾʭ ʚʤʽʩʪʫ, ʘ ʪʘʢʦʞ ʟʤʽʥʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʘʤʦʾ ʪʘʙʣʠʮʽ, 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʩʪʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟ ʯʠʩʣʦʚʠʤʠ ʜʘʥʠʤʠ. 

 

ʉʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘÝʊʘʙʣʠʮʘÝ ɺʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʧʦʣʽ ʏʠʩʣʦ ʩʪʦʣʙʮʦʚ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʯʠʢʽʚ, ʘ ʫ ʧʦʣʽ ʏʠʩʣʦ ʩʪʨʦʢ ï  

ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ;   

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ. 

ʊʘʙʣʠʮʶ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ ɼʦʙʘʚʠʪʴ 

ʪʘʙʣʠʮʫ ( ) ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʘʙʦ ʚʠʢʦʥʫʶʯʠ ʜʽʾ: 

ɺʩʪʘʚʢʘÝʊʘʙʣʠʮʘÝ ʅʘʨʠʩʦʚʘʪʴ ʪʘʙʣʠʮʫ. 

ʂʦʣʠ ʩʪʚʦʨʝʥʦ ʪʘʙʣʠʮʶ ʦʜʥʠʤ ʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʩʧʦʩʦʙʽʚ ʽ ʧʦʩʪʘʚʣʝʥʦ 

ʢʫʨʩʦʨ ʚ ʦʜʥʫ ʟ ʢʦʤʽʨʦʢ, ʫ ʨʷʜʢʫ ʤʝʥʶ ʧʨʘʚʦʨʫʯ ʘʚʪʦʤʘʪʠʯʥʦ 

ʟôʷʚʣʷʶʪʴʩʷ ʜʚʽ ʥʦʚʽ ʟʘʢʣʘʜʢʠ ʂʦʥʩʪʨʫʢʪʦʨ ʽ ʄʘʢʝʪ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʪʘʙʣʠʮʷʤʠ. 

ʌʦʨʤʘʪʫʚʘʥʥʷ ʪʘʙʣʠʮʽ 

Á ɿʤʽʥʶʚʘʥʥʷ  ʰʠʨʠʥʠ ʩʪʦʚʧʯʠʢʘ ʪʘ ʚʠʩʦʪʠ ʨʷʜʢʘ: 

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʘʙʦ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʨʦʟʜʽʣʦʚʫ 
ʣʽʥʽʶ ʩʪʦʚʧʯʠʢʘ ʯʠ ʨʷʜʢʘ, ʱʦʙ ʚʽʥ ʥʘʙʫʚ ʚʠʛʣʷʜʫ  

ŶƐŸ  ; 

- ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ ʧʝʨʝʤʽʱʫʶʪʴ ʨʦʟʜʽʣʦʚʫ ʣʽʥʽʶ. 

Á ʆʙô̒ ʜʥʘʥʥʷ ʢʦʤʽʨʦʢ: 

- ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʜʣʷ ʦʙôʻʜʥʘʥʥʷ; 

- ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʄʘʢʝʪ (ʨʦʙʦʪʘ ʟ ʪʘʙʣʠʮʷʤʠ)Ý ʆʙʲʝʜʠʥʠʪʴ ʷʯʝʡʢʠ. 

Á ɺʩʪʘʚʢʘ ʩʪʦʚʧʯʠʢʘ (ʨʷʜʢʘ, ʢʦʤʽʨʢʠ): 

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʢʦʤʽʨʢʫ, ʙʽʣʷ ʷʢʦʾ ʪʨʝʙʘ ʧʨʦʚʝʩʪʠ ʚʩʪʘʚʢʫ 

ʦʙôʻʢʪʘ (ʩʪʦʚʧʯʠʢʘ, ʨʷʜʢʘ, ʢʦʤʽʨʢʠ); 

- ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʊʘʙʣʠʮʘ Ýɼʦʙʘʚʠʪʴ; 

- ʫ ʢʘʩʢʘʜʥʦʤʫ ʧʽʜʤʝʥʶ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʧʦʪʨʽʙʥʠʡ ʦʙôʻʢʪ ʪʘ 
ʚʘʨʽʘʥʪ ʡʦʛʦ ʚʩʪʘʚʢʠ ʚʽʜʥʦʩʥʦ ʤʽʩʮʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʫʨʩʦʨʫ. 

Á ɺʠʨʽʚʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ  ʫ ʢʦʤʽʨʮʽ ʪʘʙʣʠʮʽ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʪʘ  

ʚʝʨʪʠʢʘʣʽ:  

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʧʦʪʨʽʙʥʫ ʢʦʤʽʨʢʫ; 

- ʥʘʪʠʩʢʫʶʪʴ ʧʨʘʚʫ ʢʣʘʚʽʰʫ ʤʠʰʽ;  
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- ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ ɺʳʨʘʚʥʠʚʘʥʠʝ 

ʚ ʷʯʝʡʢʝ, ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʢʘʩʢʘʜʥʝ ʧʽʜʤʝʥʶ ʽ ʚʠʙʠʨʘʶʪʴ ʦʜʠʥ ʽʟ 9 

ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʤʽʩʪʫ ʢʦʤʽʨʢʠ; 

ʘʙʦ: 

- ʚʠʢʦʥʫʶʪʴ ʜʽʾ ɺʠʜÝ ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚÝ ʊʘʙʣʠʮʳ ʠ ʛʨʘʥʠʮʳ; 

- ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟôʷʚʣʷʪʴʩʷ ʢʥʦʧʢʠ 9 ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʚʥʶʚʘʥʥʷ; 

- ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʚʤʽʩʪ ʷʢʠʭ ʪʨʝʙʘ ʚʠʨʽʚʥʷʪʠ; 

- ʚʠʙʠʨʘʶʪʴ ʦʜʠʥ ʽʟ ʚʘʨʽʘʥʪʽʚ ʚʠʨʽʚʥʶʚʘʥʥʷ. 

Á ɿʤʽʥʶʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʟʘʧʠʩʫ ʪʝʢʩʪʫ ʚ ʢʦʤʽʨʮʽ (ʛʦʨʠʟʦʥʪʘʣʴʥʦ, 

ʚʝʨʪʠʢʘʣʴʥʦ):  

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʢʦʤʽʨʢʫ; 

- ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʌʦʨʤʘʪ Ý ʅʘʧʨʘʚʣʝʥʠʝ ʪʝʢʩʪʘ; 

- ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ  ʧʦʣʽ ʆʨʠʝʥʪʘʮʠʷ ʚʠʙʠʨʘʶʪʴ 

ʚʘʨʽʘʥʪ ʦʨʽʻʥʪʘʮʽʾ ʪʝʢʩʪʫ ʚ ʢʦʤʽʨʮʽ; 

- ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ. 

Á  ɿʤʽʥʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʪʘ ʪʠʧʫ ʣʽʥʽʾ ʪʘʙʣʠʮʽ: 

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʢʦʤʽʨʢʫ ʪʘʙʣʠʮʽ; 

- ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʊʘʙʣʠʮʘ Ý ʉʚʦʡʩʪʚʘ ʪʘʙʣʠʮʳ; 

- ʘʙʦ ʚʠʢʣʠʢʘʶʪʴ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ; 

- ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʟʘʢʣʘʜʢʫ ʊʘʙʣʠʮʘ ʽ 

ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɻʨʘʥʠʮʳ ʠ ʟʘʣʠʚʢʘ; 

- ʫ ʥʘʩʪʫʧʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʥʘ ʟʘʢʣʘʜʮʽ ɻʨʘʥʠʮʘ ʫ  ʟʦʥʽ ʊʠʧ 

ʚʽʜʤʽʯʘʶʪʴ: ʉʝʪʢʘ ï ʜʣʷ ʟʤʽʥʶʚʘʥʥʷ ʪʠʧʫ ʪʘ ʪʦʚʱʠʥʠ ʩʽʪʢʠ, ɺʩʝ ï ʜʣʷ 

ʟʤʽʥʠ ʪʠʧʫ ʪʘ ʪʦʚʱʠʥʠ ʚʩʽʭ ʣʽʥʽʡ ʪʘʙʣʠʮʽ, ʈʘʤʢʘ ï ʜʣʷ ʟʤʽʥʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʘʪʫʚʘʥʥʷ ʨʘʤʢʠ ʪʘʙʣʠʮʽ; 

- ʫ ʧʦʣʷʭ ʊʠʧ, ʎʚʝʪ, ʐʠʨʠʥʘ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʽʚ ʧʦʪʨʽʙʥʝ; 

- ʫ  ʧʦʣʽ ʇʨʠʤʝʥʠʪʴ ʢ ʚʠʙʠʨʘʶʪʴ: ʪʘʙʣʠʮʝ ï ʜʣʷ ʬʦʨʤʘʪʫʚʘʥʥʷ ʣʽʥʽʡ 

ʫʩʽʻʾ ʪʘʙʣʠʮʽ, ʷʯʝʡʢʝ ï ʣʽʥʽʡ ʪʽʻʾ ʢʦʤʽʨʢʠ, ʚ ʷʢʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʢʫʨʩʦʨ, ʘʙʦ 

ʚʠʙʨʘʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ; 

- ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʠ ʆʂ ʚ ʦʙʦʭ ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʥʘʭ. 

Á ɿʤʽʥʶʚʘʥʥʷ ʬʦʥʫ ʪʘ ʢʦʣʴʦʨʫ ʨʦʙʦʯʦʛʦ ʧʦʣʷ ʪʘʙʣʠʮʽ: 

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʢʦʤʽʨʢʫ ʪʘʙʣʠʮʽ, ʘʙʦ ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ 
ʢʦʤʽʨʦʢ, ʢʦʣʽʨ ʨʦʙʦʯʦʛʦ ʧʦʣʷ ʷʢʠʭ ʪʨʝʙʘ ʟʤʽʥʠʪʠ; 

- ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʊʘʙʣʠʮʘÝ ʉʚʦʡʩʪʚʘ ʪʘʙʣʠʮʳ; 

- ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʟʘʢʣʘʜʢʫ ʊʘʙʣʠʮʘ ʽ 

ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɻʨʘʥʠʮʳ ʠ ʟʘʣʠʚʢʘ; 

- ʫ ʥʘʩʪʫʧʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʥʘ ʟʘʢʣʘʜʮʽ ɿʘʣʠʚʢʘ ʽʟ ʧʘʣʽʪʨʠ 

ʚʠʙʠʨʘʶʪʴ ʢʦʣʽʨ; 

- ʫ  ʧʦʣʽ ʇʨʠʤʝʥʠʪʴ ʢ ʚʠʙʠʨʘʶʪʴ ʧʦʪʨʽʙʥʝ; 

- ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʠ ʆʂ ʚ ʦʙʦʭ ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʥʘʭ. 

 

ʈʦʟʙʠʪʪʷ  ʪʘ ʦʙôʻʜʥʘʥʥʷ ʪʘʙʣʠʮʴ 
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 ʊʘʙʣʠʮʶ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʥʘ ʜʝʢʽʣʴʢʘ. ɼʣʷ ʮʴʦʛʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʚʠʙʨʘʥʦʤʫ ʤʽʩʮʽ, ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʊʘʙʣʠʮʘ Ý ʈʘʟʙʠʪʴ 

ʪʘʙʣʠʮʫ. ʊʘʙʣʠʮʷ ʙʫʜʝ ʨʦʟʜʽʣʝʥʘ ʥʘ ʜʚʽ. ʃʽʥʽʷ ʨʦʟʜʽʣʝʥʥʷ ʧʨʦʡʜʝ ʚʠʱʝ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʫʨʩʦʨʫ. ɼʣʷ ʦʙôʻʜʥʘʥʥʷ ʪʘʙʣʠʮʴ ʾʭ ʨʦʟʤʽʱʫʶʪʴ ʦʜʥʫ ʧʽʜ 

ʽʥʰʦʶ ʽ ʧʨʠʙʠʨʘʶʪʴ ʚʩʽ ʨʦʟʜʽʣʦʚʽ ʟʥʘʢʠ ʤʽʞ ʥʠʤʠ, ʚʢʣʶʯʘʶʯʠ ʟʥʘʢ ʢʽʥʮʷ 

ʘʙʟʘʮʫ.  

 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ ʚ ʪʘʙʣʠʮʶ ʽ ʪʘʙʣʠʮʽ ʚ ʪʝʢʩʪ 

ʇʨʠ ʚʚʝʜʝʥʥʽ ʪʝʢʩʪʫ, ʷʢʠʡ ʧʣʘʥʫʻʪʴʩʷ ʧʝʨʝʪʚʦʨʠʪʠ ʚ ʪʘʙʣʠʮʶ,  

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʧʨʘʚʠʣʘ: 

Á ʬʨʘʛʤʝʥʪʠ ʪʝʢʩʪʫ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʽ ʚ ʦʢʨʝʤʠʭ ʩʪʦʚʧʯʠʢʘʭ ʪʘʙʣʠʮʽ, 
ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʧʝʚʥʠʤʠ ʨʦʟʜʽʣʦʚʠʤʠ ʟʥʘʢʘʤʠ: ʪʘʙʫʣʶʚʘʥʥʷ (ʢʣʘʚʽʰʘ 

Tab), ʢʨʘʧʢʦʶ ʟ ʢʦʤʦʶ,  ʘʙʟʘʮʫ ʘʙʦ ʽʥʰʠʤʠ; 

Á ʬʨʘʛʤʝʥʪʠ ʪʝʢʩʪʫ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʦʢʨʝʤʠʭ ʨʷʜʢʘʭ, 

ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʟʥʘʢʦʤ ʢʽʥʮʷ ʘʙʟʘʮʫ (Enter).  

ɺʠʦʢʨʝʤʣʶʶʪʴ ʪʝʢʩʪ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʪʘʙʣʠʮʶ, ʽ 

ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á  ɺʩʪʘʚʢʘÝʊʘʙʣʠʮʘ Ý ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʪʘʙʣʠʮʫÝ ʊʝʢʩʪ ʚ ʪʘʙʣʠʮʫ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʪʘʙʣʠʮʫ  ʚʚʦʜʷʪʴ ʫ ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ 

ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʯʠʢʽʚ ʤʘʡʙʫʪʥʴʦʾ ʪʘʙʣʠʮʽ, ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʤʦʞʥʘ ʥʝ 

ʚʚʦʜʠʪʠ; 

Á ʫ ʛʨʫʧʽ ʧʝʨʝʤʠʢʘʯʽʚ ɸʚʪʦʧʦʜʙʦʨ ʰʠʨʠʥʳ ʩʪʦʣʙʮʦʚ ʚʠʙʠʨʘʶʪʴ ʦʜʠʥ ʽʟ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ; 

Á ʫ ʛʨʫʧʽ ʧʝʨʝʤʠʢʘʯʽʚ ʈʘʟʜʝʣʠʪʝʣʴ ʚʽʜʤʽʯʘʶʪʴ ʛʘʣʦʯʢʦʶ ʟʥʘʢ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʪʝʢʩʪʫ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʦʢʨʝʤʠʭ ʩʪʦʚʧʯʠʢʘʭ; 

Á ʷʢʱʦ ʩʝʨʝʜ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʥʝʤʘʻ ʪʘʢʦʛʦ ʟʥʘʢʫ, ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ ɼʨʫʛʦʡ 

ʽ ʫ ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ ʚʚʦʜʷʪʴ ʧʦʪʨʽʙʥʠʡ ʟʥʘʢ; 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ.  

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʚ ʪʝʢʩʪ ʚʠʢʦʥʫʶʪʴ ʜʽʾ:  

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʘʙʣʠʮʶ; 

Á ʈʘʙʦʪʘ ʩ ʪʘʙʣʠʮʘʤʠ Ýʄʘʢʝʪ Ý ʇʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʪʝʢʩʪ; 

Á ʫ ʧʦʣʷ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʘʥʘʣʦʛʽʯʥʦ ʚʚʦʜʷʪʴ ʧʘʨʘʤʝʪʨʠ ʟʘ ʟʘʧʠʪʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣ ʫ ʪʘʙʣʠʮʽ 

ɿ ʯʠʩʣʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʨʦʟʤʽʱʝʥʦʶ ʫ ʪʘʙʣʠʮʽ MS Word, ʤʦʞʥʘ 

ʧʨʦʚʦʜʠʪʠ ʥʝʩʢʣʘʜʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʥʘʧʨʠʢʣʘʜ, ʜʦʜʘʚʘʥʥʷ, ʤʥʦʞʝʥʥʷ, ʜʽʣʝʥʥʷ 

ʯʠʩʝʣ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʨʽʟʥʠʭ ʢʦʤʽʨʢʘʭ ʪʘʙʣʠʮʽ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʫʥʢʮʽʡ VBA (ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Visual Basic ʜʣʷ ʜʦʜʘʪʢʽʚ). ʑʦʙ ʫ ʢʦʤʽʨʮʽ 

ʪʘʙʣʠʮʽ ʚʠʢʦʥʘʪʠ ʦʙʯʠʩʣʝʥʥʷ, ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʚʠʙʨʘʥʽʡ ʢʦʤʽʨʮʽ; 

Á ʈʘʙʦʪʘ ʩ ʪʘʙʣʠʮʘʤʠ Ýʄʘʢʝʪ Ýʌʦʨʤʫʣʘ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʧʦʣʽ ʌʦʨʤʫʣʘ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʦʜʥʘ ʽʟ ʬʦʨʤʫʣ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʫ ʢʦʤʽʨʢʫ ʙʫʣʦ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʙʨʘʥʦ: 
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- =SUM(ABOVE)  ï ʜʦʜʘʚʘʥʥʷ ʯʠʩʝʣ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚʠʱʝ ʚʠʙʨʘʥʦʾ 

ʢʦʤʽʨʢʠ (ʢʦʤʽʨʢʘ ʟ ʬʦʨʤʫʣʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʟʥʠʟʫ ʩʪʦʚʧʯʠʢʘ ʟ ʯʠʩʣʘʤʠ); 

- =SUM(LEFT) ï ʜʦʜʘʚʘʥʥʷ ʯʠʩʝʣ, ʨʦʟʤʽʱʝʥʠʭ ʟʣʽʚʘ ʚʽʜ ʚʠʙʨʘʥʦʾ 

ʢʦʤʽʨʢʠ (ʢʦʤʽʨʢʘ ʟ ʬʦʨʤʫʣʦʶ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʘʚʦʨʫʯ ʨʷʜʢʘ ʟ ʯʠʩʣʘʤʠ); 

- ʷʢʱʦ ʫ ʨʷʜʢʫ, ʘʙʦ ʫ ʩʪʦʚʧʯʠʢʫ ʽʩʥʫʶʪʴ ʧʦʨʦʞʥʽ ʢʦʤʽʨʢʠ, ʪʦ ʜʣʷ 
ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʾʭ ʧʦʪʨʽʙʥʦ ʟʘʧʦʚʥʠʪʠ ʥʫʣʷʤʠ; 

Á ʷʢʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʬʦʨʤʫʣʘ ʚʣʘʰʪʦʚʫʻ, ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ; 

Á ʷʢʱʦ ï ʥʽ, ʪʦ ʾʾ ʚʠʣʫʯʘʶʪʴ ʽʟ ʧʦʣʷ ʌʦʨʤʫʣʘ, ʟʘʣʠʰʠʚʰʠ ʪʽʣʴʢʠ ʟʥʘʢ = 

(ʜʦʨʽʚʥʶʻ); 

 
Á ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ ʩʘʤʦʩʪʽʡʥʦ, ʘʙʦ ʦʙʠʨʘʻʤʦ ʤʝʥʶ (ʜʠʚ. ʨʠʩ.). 

ʇʨʠ ʚʚʝʜʝʥʥʽ ʬʦʨʤʫʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ ʟ ʜʘʥʠʤʠ. 

ɸʜʨʝʩʘ ʢʦʤʽʨʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʦʟʥʘʯʝʥʥʷ ʩʪʦʚʧʯʠʢʘ ʽ ʥʦʤʝʨʘ ʨʷʜʢʘ. 

ʉʪʦʚʧʯʠʢʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʣʘʪʠʥʩʴʢʠʤʠ ʣʽʪʝʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ, A, B, C, D 

ʪʦʱʦ), ʨʷʜʢʠ ï ʮʠʬʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ, 1, 2, 3 ʪʦʱʦ). ɸʜʨʝʩʘ ʢʦʤʽʨʢʠ, 

ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʘ ʧʝʨʝʪʠʥʽ ʩʪʦʚʧʯʠʢʘ D  ʽ ʜʨʫʛʦʛʦ ʨʷʜʢʘ, ʤʘʪʠʤʝ ʚʠʛʣʷʜ ï  D2.   

ʋ ʬʦʨʤʫʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ: 

Á ʤʘʪʝʤʘʪʠʯʥʽ ʦʧʝʨʘʪʦʨʠ (ʥʘʧʨʠʢʣʘʜ, + (ʜʦʜʘʚʘʥʥʷ), ï (ʚʽʜʥʽʤʘʥʥʷ), * 

(ʤʥʦʞʝʥʥʷ), / (ʜʽʣʝʥʥʷ) ); 

Á ʬʫʥʢʮʽʾ VBA (ʥʘʧʨʠʢʣʘʜ, SUM ï ʩʫʤʘ, PRODUCT ï ʜʦʙʫʪʦʢ,  MIN  ï 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, MAX  ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʪʦʱʦ); 

Á ʧʦʪʨʽʙʥʫ ʬʫʥʢʮʽʶ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʫ ɺʩʪʘʚʠʪʴ ʬʫʥʢʮʠʶ ʜʽʘʣʦʛʦʚʦʛʦ 

ʚʽʢʥʘ ʌʦʨʤʫʣʘ; 

Á ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ. 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʡ:  

=SUM(LEFT)/2  ï ʩʫʤʘ ʯʠʩʝʣ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʟʣʽʚʘ ʚʽʜ ʚʠʙʨʘʥʦʾ ʢʦʤʽʨʢʠ, 

ʧʦʜʽʣʝʥʘ ʥʘ ʜʚʘ; 

=MIN(LEFT) ï ʤʽʥʽʤʘʣʴʥʝ ʯʠʩʣʦ ʽʟ ʨʦʟʪʘʰʦʚʘʥʠʭ ʣʽʚʦʨʫʯ ʚʽʜ ʚʠʙʨʘʥʦʾ 

ʢʦʤʽʨʢʠ; 

ʇʨʠ ʟʤʽʥʽ ʜʘʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʪʘʙʣʠʮʽ, ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʬʦʨʤʫʣʘʤʠ  

ʧʦʥʦʚʣʶʶʪʴ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʘʙʣʠʮʶ, ʘʙʦ ʯʘʩʪʠʥʫ ʪʘʙʣʠʮʽ, ʚ ʷʢʽʡ ʚʽʜʙʫʣʠʩʷ ʟʤʽʥʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ, ʘʙʦ ʚʠʢʦʥʫʶʯʠ ʜʽʾ: ʊʘʙʣʠʮʘÝ ɺʳʜʝʣʠʪÝɹ ʊʘʙʣʠʮʫ;  

Á ʥʘʪʠʩʢʫʶʪʴ ʢʣʘʚʽʰʫ F9; 

Á ʟʥʘʯʝʥʥʷ ʢʦʤʽʨʦʢ, ʦʙʯʠʩʣʝʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ, ʙʫʜʫʪʴ ʧʦʥʦʚʣʝʥʽ. 
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ʆʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ ʬʫʥʢʮʽʡ, ʘʨʛʫʤʝʥʪʠ, ʦʧʝʨʘʪʦʨʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1.1. 

ʊʘʙʣʠʮʷ 1.1. 
ʂʘʪʝʛʦʨʽʾ ʬʫʥʢʮʽʡ 

ʉʪʘʪʠʩʪʠʯʥʽ 

AVERAGE() ʉʝʨʝʜʥʻ  

COUNT() ʂʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ 

MAX()  ʄʘʢʩʠʤʘʣʴʥʝ 

MIN()  ʄʽʥʽʤʘʣʴʥʝ 

SUM() ʉʫʤʘ  

ʄʘʪʝʤʘʪʠʯʥʽ 

ABS() ʄʦʜʫʣʴ  

ROUND(x, y) ʦʢʨʫʛʣʝʥʥʷ 

MOD(x, y)  

INT(x) ɯʥʪʝʛʨʘʣ 

SIGN(x) ʎʽʣʘ ʯʘʩʪʠʥʘ 

PRODUCT() ɼʦʙʫʪʦʢ 

ʃʦʛʠʯʥʽ 

IF(x,y,z) ʗʢʱʦ  

AND(x,y) ɯ   

OR(x,y) ɸʙʦ  

NOT(x) ɿʘʧʝʨʝʯʝʥʥʷ  

FALSE ï ʣʦʛʽʯʥʘ ʢʦʥʩʪʘʥʪʘ 0 ʍʠʙʥʝ ʪʚʝʨʜʞʝʥʥʷ 

TRUE - ʣʦʛʽʯʥʘ ʢʦʥʩʪʘʥʪʘ 1 ɯʩʪʠʥʥʝ  

DEFINED(x)  ɺʠʟʥʘʯʘʻ ʟʥʘʯʝʥʥʷ ʫ ʢʦʤʽʨʮʽ 

ɸʨʛʫʤʝʥʪʠ (ʚʢʘʟʫʶʪʴʩʷ ʫ ʢʨʫʛʣʠʭ ʜʫʞʢʘʭ) 

RIGT ʇʨʘʚʦʨʫʯ ʚʽʜ ʢʦʤʽʨʢʠ 

LEFT ʃʽʚʦʨʫʯ  

ABOVE ɺʠʱʝ  

BELOW ʅʠʞʯʝ  

ɸɼʈɽʉʀ ʂʆʄɯʈʆʂ ɸ1 ʪʦʱʦ 

ʢʦʥʩʪʘʥʪʠ ʏʠʩʣʘ, ʪʝʢʩʪ ʫ ʧʦʜʚʽʡʥʠʭ ʣʘʧʢʘʭ 

ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ WORD  

ʟʥʘʢʠ ʦʧʝʨʘʮʽʡ   

+ ɼʦʜʘʚʘʥʥʷ  

- ɺʽʜʥʽʤʘʥʥʷ  

* ʄʥʦʞʝʥʥʷ  

/ ɼʽʣʝʥʥʷ  

% ɺʽʜʩʦʪʦʢ  

^ ʇʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ 

= ɼʦʨʽʚʥʶʻ 

< ʄʝʥʰʝ 

<= ʄʝʥʰʝ ʜʦʨʽʚʥʶʻ 

>= ɹʽʣʴʰʝ ʜʦʨʽʚʥʶʻ 

< > ʅʝ ʜʦʨʽʚʥʶʻ  
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ1 

ʄʝʪʘ ʨʦʙʦʪʠ: ʥʘʚʯʠʪʠʩʷ ʩʪʚʦʨʶʚʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ ʪʘ ʬʦʨʤʘʪʫʚʘʪʠ ʪʘʙʣʠʮʽ ʫ 

ʧʨʦʮʝʩʦʨʽ Word 

 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʝʢʩʪʦʚʠʡ ʧʨʦʮʝʩʦʨ Word. 

2. ʋʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ ʩʪʦʨʽʥʢʠ: (ʣʽʚʝ ʧʦʣʝ ï 3 ʩʤ;  ʧʨʘʚʝ ï 2,5 ʩʤ;  ʚʝʨʭʥʻ 

ï 2,0 ʩʤ; ʥʠʞʥʻ ï 2,0 ʩʤ; ʦʨʽʻʥʪʘʮʽʷ ʩʪʦʨʽʥʢʠ ï ʢʥʠʞʢʦʚʘ). 

3. ʉʪʚʦʨʠʪʠ ʪʘʙʣ. 1.2, ʥʘʚʝʜʝʥʫ ʫ ʟʘʚʜʘʥʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ 

ʚʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ Word. 

4. ʉʢʦʧʽʶʚʘʪʠ ʪʘʙʣ.1.2 ʽ ʜʦʧʦʚʥʠʪʠ ʾʾ ʪʘʢ, ʱʦʙ ʚʦʥʘ ʥʘʙʫʣʘ ʚʠʛʣʷʜʫ ʪʘʙʣ.1.3, 

ʜʦʜʘʚʰʠ ʚʽʜʩʫʪʥʽ ʝʣʝʤʝʥʪʠ ʽ ʧʨʦʚʝʩʪʠ ʚʽʜʧʦʚʽʜʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ: 

- ʟʘʛʦʣʦʚʦʢ ʪʘʙʣʠʮʽ: Times New Roman, 14 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ, 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʝʢʩʪʫ ʧʦʩʝʨʝʜʠʥʽ ʩʪʦʨʽʥʢʠ; 

- ʰʘʧʢʘ ʪʘʙʣʠʮʽ: Times New Roman, 13 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ, ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʧʦ ʮʝʥʪʨʫ ʢʦʤʽʨʢʠ; 

- ʚʤʽʩʪ ʧʝʨʰʦʛʦ ʩʪʦʚʧʯʠʢʘ ʪʘʙʣʠʮʽ: Arial, 13 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ ʢʫʨʩʠʚ, 
ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʮʝʥʪʨʫ.   

- ʽʥʬʦʨʤʘʮʽʷ ʫ ʢʦʤʽʨʢʘʭ: Times New Roman, 14 ʧʪ, ʟʚʠʯʘʡʥʠʡ, ʧʦ ʮʝʥʪʨʫ; 

- ʚʠʛʣʷʜ ʣʽʥʽʡ ʜʣʷ ʦʙʨʘʤʣʝʥʥʷ ï ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣ.1.3.: (ʧʦʜʚʽʡʥʘ ʣʽʥʽʷ 

ʟʘʚʪʦʚʰʢʠ 1,5 ʧʪ; ʪʦʚʱʠʥʘ ʦʜʠʥʘʨʥʠʭ ʣʽʥʽʡ 0,75 ʧʪ; ʟʘʣʠʚʢʘ ʢʦʣʴʦʨʦʤ 

ʰʘʧʢʠ ʪʘʙʣʠʮʽ ï 25% ʩʽʨʠʡ).  

5. ɺʠʨʽʚʥʷʪʠ ʰʠʨʠʥʫ ʩʪʦʚʧʯʠʢʽʚ ʟ ʯʠʩʣʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʽ ʚʠʩʦʪʫ ʨʷʜʢʽʚ. 

6. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽ ʩʫʤʫ ʦʙʯʠʩʣʠʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ! 

7. ʈʦʟʙʠʪʠ ʪʘʙʣ. 1.3. ʥʘ ʜʚʽ.  

8. ʇʝʨʝʡʪʠ ʥʘ ʥʘʩʪʫʧʥʫ ʩʪʦʨʽʥʢʫ. 

9. ɺʚʝʩʪʠ ʥʘʚʝʜʝʥʠʡ ʫ ʟʘʚʜʘʥʥʽ ʪʝʢʩʪ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʪʘʙʣʠʮʶ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʜʽʣʦʚʽ ʟʥʘʢʠ. 

10. ʇʝʨʝʪʚʦʨʠʪʠ ʚʚʝʜʝʥʠʡ ʪʝʢʩʪ ʫ ʪʘʙʣʠʮʶ. 

11. ɺʚʝʩʪʠ ʫ ʚʝʨʭʥʽʡ ʢʦʣʦʥʪʠʪʫʣ ʜʦʢʫʤʝʥʪʘ ʇɯɹ ʚʠʢʦʥʘʚʮʷ, ʥʘʟʚʫ ʛʨʫʧʠ ʽ ʜʘʪʫ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. 

12. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

13. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ Word. 
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ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ʊʘʙʣʠʮʷ 1.2 

 
ʊʘʙʣʠʮʷ 1.3. 
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ʊʝʢʩʪ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʪʘʙʣ. 

 

 
ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢ ʚʩʪʘʚʠʪʠ ʪʘʙʣʠʮʶ ʫ ʪʝʢʩʪʦʚʠʡ ʜʦʢʫʤʝʥʪ? 

2. ʗʢʽ ʻ ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʧʦʪʨʽʙʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ? 

3. ʗʢ ʟʤʽʥʠʪʠ ʚʠʩʦʪʫ ʨʷʜʢʘ ʪʘ ʰʠʨʠʥʫ ʩʪʦʚʧʯʠʢʘ? 

4. ʗʢ ʥʘʜʘʪʠ ʦʜʥʘʢʦʚʫ ʰʠʨʠʥʫ, ʘʙʦ ʚʠʩʦʪʫ ʛʨʫʧʽ ʢʦʤʽʨʦʢ? 

5. ʗʢ ʧʝʨʝʤʽʱʫʚʘʪʠ ʢʫʨʩʦʨ ʧʦ ʢʦʤʽʨʢʘʭ ʪʘʙʣʠʮʽ? 

6. ʗʢ ʟʤʽʥʠʪʠ ʥʘʧʨʷʤʦʢ ʟʘʧʠʩʫ ʪʝʢʩʪʫ ʚ ʢʦʤʽʨʮʽ? 

7. ʗʢ ʟʤʽʥʠʪʠ ʪʠʧ ʪʘ ʪʦʚʱʠʥʫ ʣʽʥʽʾ ʪʘʙʣʠʮʽ? 

8. ʗʢ ʟʤʽʥʠʪʠ ʢʦʣʽʨ ʨʦʙʦʯʦʾ ʟʦʥʠ ʢʦʤʽʨʢʠ, ʪʘʙʣʠʮʽ? 

9. ʗʢʽ ʻ ʚʘʨʽʘʥʪʠ ʚʠʨʽʚʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʢʦʤʽʨʢʘʭ ʽ ʷʢ ʾʭ ʨʝʘʣʽʟʫʚʘʪʠ? 

10. ʗʢ ʦʙôʻʜʥʘʪʠ  ʽ ʨʦʟʙʠʪʠ ʢʦʤʽʨʢʠ ʫ ʪʘʙʣʠʮʽ? 

11. ʗʢ ʚʩʪʘʚʠʪʠ ʽ ʧʨʠʙʨʘʪʠ ʜʦʜʘʪʢʦʚʽ ʨʷʜʢʠ, ʩʪʦʚʧʯʠʢʠ ʽ ʢʦʤʽʨʢʠ? 

12. ʗʢ ʧʝʨʝʪʚʦʨʠʪʠ ʪʝʢʩʪ ʫ ʪʘʙʣʠʮʶ ʽ ʪʘʙʣʠʮʶ ʚ ʪʝʢʩʪ? 

13. ʗʢ ʨʦʟʙʠʪʠ ʪʘʙʣʠʮʶ ʥʘ ʜʚʽ ʪʘ ʷʢ ʦʙôʻʜʥʘʪʠ ʜʚʽ ʪʘʙʣʠʮʽ ʚ ʦʜʥʫ? 

14. ʗʢ ʚʚʝʩʪʠ ʫ ʪʘʙʣʠʮʶ ʬʦʨʤʫʣʫ? 

15. ʗʢʽ ʬʫʥʢʮʽʾ VBA ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ? 

16. ʗʢ ʧʦʥʦʚʠʪʠ ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʬʦʨʤʫʣʘʤʠ? 

ʗʢ ʧʨʦʚʝʩʪʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʪʘʙʣʠʮʽ? 

 

 

1.2. ʆʙʯʠʩʣʝʥʥʷ ʟʘʩʦʙʘʤʠ MS WORD 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʚ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʫ MS Word 

ʇʨʠ ʨʦʙʦʪʽ ʚ ʪʝʢʩʪʦʚʦʤʫ ʧʨʦʮʝʩʦʨʽ MS Word ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ 

ʥʘʙʦʨʫ ʽ ʦʙʯʠʩʣʝʥʥʷ ʥʝʩʢʣʘʜʥʠʭ ʬʦʨʤʫʣ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ MS Equation ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʪʘʚʢʫ ʧʦʣʽʚ ʪʠʧʫ Eq. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʢʦʨʠʩʪʫʚʘʯ ʚ ʪʝʢʩʪʽ ʧʠʰʝ ʢʦʜ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʨʽʙʥʽʡ ʬʦʨʤʫʣʽ.  

ʇʨʠʧʫʩʪʠʤʦ, ʥʘʤ ʧʦʪʨʽʙʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʬʦʨʤʫʣʫ I = U / R ʥʝ ʚ ʨʷʜʦʢ, ʘ 

ʚ ʜʚʘ ʧʦʚʝʨʭʠ ʜʨʦʙʦʤ. ɼʣʷ ʮʴʦʛʦ ʥʘʪʠʩʢʘʻʤʦ Ctrl + F9 - ʟ'ʷʚʣʷʪʴʩʷ ʜʚʽ 
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ʬʽʛʫʨʥʽ ʜʫʞʢʠ ʥʘ ʩʽʨʦʤʫ ʪʣʽ, ʫʩʝʨʝʜʠʥʽ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʚʧʠʩʘʪʠ ʢʦʜ: eq I = \ f 

(U; R). ʗʢʱʦ ʚ ʤʦʤʝʥʪ, ʢʦʣʠ ʢʫʨʩʦʨ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʧʦʣʷ, ʥʘʪʠʩʥʫʪʠ 

F9, ʪʦ ʧʦʣʝ ʦʥʦʚʠʪʴʩʷ ʽ ʙʫʜʝ ʧʦʢʘʟʘʥʦ ʡʦʛʦ ʟʥʘʯʝʥʥʷ -  ʧʦʙʘʯʠʤʦ ʚʠʨʘʟ ʫ ʜʚʘ 

ʧʦʚʝʨʭʠ.  

  

ʈʠʩ. 1. ʂʦʜ ʽ ʨʝʟʫʣʴʪʘʪ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ  

ɿʘ ʙʘʞʘʥʥʷʤ ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʮʝ ʧʦʣʝ ʚ ʦʙ'ʻʢʪ MS Equation, ʜʚʽʯʽ 

ʢʣʘʮʥʫʚʰʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʧʦ ʥʴʦʤʫ. ʑʦʙ ʧʝʨʝʢʣʶʯʠʪʠ ʧʦʣʝ ʥʘʟʘʜ ʚ 

ʧʦʢʘʟ ʢʦʜʫ, ʪʨʝʙʘ ʥʘʪʠʩʥʫʪʠ Shift + F9, ʢʦʣʠ ʢʫʨʩʦʨ ʩʪʦʾʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʝʨʝʜ ʧʦʣʝʤ ʘʙʦ ʚʦʥʦ ʚʠʜʽʣʝʥʦ, ʘʙʦ ʢʣʘʮʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʧʦ ʧʦʣʶ 

ʽ ʚʠʙʨʘʪʠ ʧʫʥʢʪ "ʂʦʜʠ / ʟʥʘʯʝʥʥʷ ʧʦʣʽʚ". ʂʦʜ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʽ ʰʨʠʬʪʠ 

ʩʠʤʚʦʣʽʚ ʚ ʥʴʦʤʫ ʤʽʥʷʪʠ ʷʢ ʟʚʠʯʘʡʥʠʤ ʩʧʦʩʦʙʦʤ, ʪʘʢ ʽ ʯʝʨʝʟ ʩʪʠʣʽ. 

ʂʦʤʙʽʥʘʮʽʷ ʢʣʘʚʽʰ Alt  + F9 ʧʝʨʝʤʠʢʘʻ ʨʝʞʠʤ ʧʦʢʘʟʫ ʢʦʜʽʚ / ʟʥʘʯʝʥʴ ʧʦʣʽʚ ʫ 

ʚʩʴʦʤʫ ʜʦʢʫʤʝʥʪʽ.  

ɺʠʜʠ ʬʦʨʤʫʣ, ʷʢʽ ʤʦʞʣʠʚʦ ʟʘʜʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʚ Eq, ʤʦʞʥʘ 

ʧʦʜʠʚʠʪʠʩʷ, ʚʠʙʨʘʚʰʠ ʚ ʤʝʥʶ "ɺʩʪʘʚʢʘ" ʧʫʥʢʪ "ʇʦʣʝ". ʋ ʣʽʚʽʡ ʧʦʣʦʚʠʥʽ 

ʚʢ̔ʦʥʮʷ ʚʠʙʨʘʪʠ ʢʘʪʝʛʦʨʽʶ "ʌʦʨʤʫʣʠ", ʘ ʚ ʧʨʘʚʦʤʫ - ʧʦʣʝ "Eq", ʧʦʪʽʤ 

ʥʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ "ʇʘʨʘʤʝʪʨʠ", ʽ ʧʦʙʘʯʠʤʦ ʩʧʠʩʦʢ ʤʦʞʣʠʚʠʭ ʢʣʶʯʽʚ ʜʣʷ 

ʮʴʦʛʦ ʧʦʣʷ. ɺʠʜʽʣʷʶʯʠ ʢʦʞʝʥ ʟ ʥʠʭ, ʚʥʠʟʫ ʮʴʦʛʦ ʚʽʢʥʘ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ 

ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʢʣʶʯʽʚ.  

ʅʘʚʝʜʝʤʦ ʪʽʣʴʢʠ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʽ ʢʣʶʯʽ:  

Å \ f (x; y) - ʜʨʽʙ (fraction), ʮʝʡ ʢʣʶʯ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʥʘʰʦʤʫ 

ʧʨʠʢʣʘʜʽ;  

Å \ r (n; x) - ʟʥʘʢ ʢʦʨʝʥʷ (root), ʜʦ ʢʨʘʧʢʠ ʟ ʢʦʤʦʶ ʧʠʰʝʪʴʩʷ ʩʪʝʧʽʥʴ 

ʢʦʨʝʥʷ, ʧʽʩʣʷ - ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤ ʚʠʨʘʟ;  

Å \ i (a; b; f) - ʽʥʪʝʛʨʘʣ (integral), ʧʝʨʰʠʡ ʧʘʨʘʤʝʪʨ - ʥʠʞʥʷ ʤʝʞʘ, ʜʨʫʛʠʡ 

- ʚʝʨʭʥʷ, ʪʨʝʪʽʡ - ʧʽʜʽʥʪʝʛʨʘʣʴʥʠʡ ʚʠʨʘʟ;  

Å \ b () - ʜʫʞʢʠ (brackets), ʨʦʟʤʽʨ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʨʫ ʚʢʣʘʜʝʥʦʛʦ 

ʚʩʝʨʝʜʠʥʫ ʥʠʭ ʚʠʨʘʟʫ;  

Å \ s (a; b) - ʧʦʤʽʱʘʻ ʢʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʧʘʨʘʤʝʪʨ ʥʠʞʯʝ ʧʦʧʝʨʝʜʥʴʦʛʦ, 

ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʥʘʧʠʩʘʪʠ ʟʤʽʥʥʫ U ʚ ʢʚʘʜʨʘʪʽ, ʪʘ ʱʝ ʡ ʟ ʥʠʞʥʽʤ 

ʽʥʜʝʢʩʦʤ i, ʪʦ ʧʠʰʝʤʦ ʚ ʧʦʣʝ ʢʦʜ: eq U \ s (2; i).  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʣʷ "=" Word ʤʦʞʝ ʨʦʙʠʪʠ ʧʨʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʦʙʯʠʩʣʝʥʥʷ. ʅʘʪʠʩʥʫʪʠ Ctrl + F9 ʽ ʚʧʠʩʘʪʠ ʚ ʧʦʣʝ ʢʦʜ ʚʠʨʘʟʫ, ʥʘʧʨʠʢʣʘʜ: = 

(10 + 16 ^ 0,5) * 2. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʧʦʣʝ ʦʥʦʚʠʪʴʩʷ ʽ ʧʦʙʘʯʠʤʦ ʨʝʟʫʣʴʪʘʪ, 

ʨʽʚʥʠʡ 28.  

ʋ ʪʝʭʥʽʯʥʠʭ ʟʚʽʪʘʭ (ʥʘʧʨʠʢʣʘʜ, ʚ ʢʫʨʩʦʚʠʭ ʧʨʦʝʢʪʘʭ) ʪʨʝʙʘ ʦʬʦʨʤʣʷʪʠ 

ʨʦʟʨʘʭʫʥʢʠ ʫ ʚʠʛʣʷʜʽ:  

U = 50 ɺ  

R = 10 ʆʤ  

)(5
10

50
A

R

U
I ===  
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ɼʣʷ ʮʴʦʛʦ ʫ Word ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘʥʠʭ ʟʘʢʣʘʜʦʢ 

(ʟʤʽʥʥʠʭ). ʎʽ ʟʘʢʣʘʜʢʠ ʤʦʞʥʘ ʧʨʠʩʚʦʶʚʘʪʠ ʙʫʜʴ-ʷʢʠʤ ʬʨʘʛʤʝʥʪʘʤ ʪʝʢʩʪʫ ʘʙʦ 

ʯʠʩʣʘʤ ʽ ʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʧʦʣʷʭ (ʤʘʡʞʝ ʷʢ ʫ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ). 

ɼʣʷ ʮʴʦʛʦ ʥʘʙʝʨʽʪʴ ʧʝʨʰʽ ʜʚʘ ʨʷʜʢʠ ʧʨʠʢʣʘʜʫ. ʊʝʧʝʨ ʚʠʜʽʣʽʪʴ ʯʠʩʣʦ 50 ʽ 

ʥʘʪʠʩʥʽʪʴ Ctrl  + Shift + F5 - ʟ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ ʨʝʜʘʛʫʚʘʥʥʷ ʟʘʢʣʘʜʦʢ (ʡʦʛʦ 

ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʪʘʢʦʞ ʯʝʨʝʟ ʤʝʥʶ "ɺʩʪʘʚʢʘ" -> "ɿʘʢʣʘʜʢʘ"). ʋ ʚʝʨʭʥʴʦʤʫ 

ʧʦʣʽ "ɯʤ'ʷ ʟʘʢʣʘʜʢʠ" ʥʘʜʘʡʪʝ ʯʠʩʣʫ ʽʤ'ʷ U_1 (ʥʝ ʤʦʞʥʘ ʥʘʜʘʚʘʪʠ ʯʠʩʣʘʤ 

ʽʤʝʥʘ ʪʠʧʫ U1, ʪʘʢ ʷʢ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʣʷʭ Word ʩʧʨʠʡʤʘʻ ʮʽ ʽʤʝʥʘ ʷʢ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʠ ʪʘʙʣʠʮʽ) ʽ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ "ɼʦʙʘʚʠʪʴ". ɼʘʣʽ ʚʠʜʽʣʽʪʴ 

ʯʠʩʣʦ 10 ʽ ʥʘʜʘʡʪʝ ʡʦʤʫ ʪʘʢ ʩʘʤʦ ʽʤ'ʷ R_1. ʇʽʩʣʷ ʧʝʨʝʡʜʽʪʴ ʚ ʪʝʢʩʪʽ ʥʘ ʥʦʚʠʡ 

ʨʷʜʦʢ ʽ ʥʘʙʝʨʽʪʴ:  

{eq I = \ f (U; R) = \ f ({U_1}; {R_1}) = {= U_1 / R_1}} (ɸ)  

ʌʽʛʫʨʥʽ ʜʫʞʢʠ ʚʚʦʜʷʪʴʩʷ ʥʝ ʚʨʫʯʥʫ, ʘ ʦʟʥʘʯʘʶʪʴ ʚʩʪʘʚʢʫ ʧʦʣʽʚ ʧʽʜ ʯʘʩ 

ʥʘʪʠʩʢʘʥʥʷ Ctrl + F9. ʗʢʱʦ ʚʩʝ ʚʚʝʜʝʥʦ ʧʨʘʚʠʣʴʥʦ, ʪʦ ʧʽʩʣʷ ʧʦʥʦʚʣʝʥʥʷ ʧʦʣʽʚ 

(ʚʠʜʽʣʠʪʠ ʚʝʩʴ ʨʷʜʦʢ ʽ ʥʘʪʠʩʥʫʪʠ F9) ʚʠʡʜʝ ʪʨʝʪʷ ʩʭʦʜʠʥʢʘ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ 

ʚ ʜʚʘ ʧʦʚʝʨʭʠ.  

 {eq I=\f(U;R)=\f({U_1};{R_1})}  

I=
U

R
=

50

10
   

ʈʠʩʫʥʦʢ 2. ʂʦʜ ʪʘ ʨʝʟʫʣʴʪʘʪ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʗʢʱʦ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʟ ʜʝʢʽʣʴʢʦʤʘ 

ʟʥʘʯʫʱʠʤʠ ʮʠʬʨʘʤʠ ʧʽʩʣʷ ʜʝʩʷʪʢʦʚʦʾ ʢʦʤʠ, ʪʦ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʣʶʯʝʤ 

ʯʠʩʣʦʚʦʛʦ ʬʦʨʤʘʪʫ. ʅʘʧʨʠʢʣʘʜ, ʜʦʜʘʚʰʠ \ # 0,0 ʧʽʩʣʷ = U_1 / R_1, ʦʪʨʠʤʘʻʤʦ 

5,0.  

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʨʦʙʦʪʠ ʤʦʞʥʘ ʚ ʤʝʥʶ "ʉʝʨʚʽʩ" -> "ʇʘʨʘʤʝʪʨʠ" ʥʘ 

ʚʢʣʘʜʮʽ "ɺʠʜ" ʚʠʩʪʘʚʠʪʠ ʧʝʨʝʤʠʢʘʯ ʚ ʦʧʮʽʾ "ɿʘʢʣʘʜʢʠ", ʪʦʜʽ ʯʠʩʣʘ 50 ʽ 10, 

ʷʢʠʤ ʧʨʠʩʚʦʻʥʽ ʟʘʢʣʘʜʢʠ, ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ (ʜʫʞʢʠ ʧʨʠ 

ʜʨʫʮʽ ʥʝ ʚʠʚʦʜʷʪʴʩʷ) . ʗʢʱʦ ʪʝʧʝʨ ʟʤʽʥʶʚʘʪʠ ʮʽ ʯʠʩʣʘ, ʪʦ ʧʽʩʣʷ ʧʦʥʦʚʣʝʥʥʷ 

ʧʦʣʽʚ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʤʦʞʥʘ 

ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʟʤʽʥʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʥʦ-ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ. ʊʦʜʽ ʚʽʜʨʘʟʫ ʚʠʜʥʦ, 

ʜʝ ʧʦʪʨʽʙʥʦ ʚʚʦʜʠʪʠ ʜʘʥʽ, ʘ ʧʨʠ ʜʨʫʮʽ ʥʘ ʯʦʨʥʦ-ʙʽʣʦʤʫ ʧʨʠʥʪʝʨʽ ʪʝʤʥʦ-ʩʠʥʽʡ 

ʢʦʣʽʨ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʯʦʨʥʦʛʦ. 

 

{ eq I=\f(U;R)=\f({U_1};{R_1})={=U_1/R_1}}  

I=
U

R
=

50

10
=5(A) 

ʈʠʩʫʥʦʢ. 3. ʂʦʜ ʪʘ  ʨʝʟʫʣʴʪʘʪ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ.  

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ 

ʟʘʩʦʙʘʤʠ MS Word 

ʋ Word ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʣʷ. 

ɸʣʝ ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʩʧʝʮʽʘʣʴʥʫ ʢʦʤʘʥʜʫ ʥʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɺ 

Word 2016 ʨʦʙʠʤʦ ʪʘʢ:  

ɺ ʤʝʥʶ ʌʘʡʣ ʦʙʨʘʪʠ  
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ʇʘʨʘʤʝʪʨʠ WordŸʅʘʩʪʨʦʡʢʘŸɺʳʙʨʘʪʴ ʢʦʤʘʥʜʳ ʠʟŸɺʩʝ 

ʢʦʤʘʥʜʳ. ʋ ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʽʢʥʽ ʦʙʨʘʪʠ ʢʦʤʘʥʜʠ . 

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʥʘʪʠʩʢʘʪʠ ʢʥʦʧʢʫ ɼʦʜʘʪʠ, ʤʦʞʣʠʚʦ (ʤʦʞʥʘ ʽ ʥʝ 

ʩʪʚʦʨʶʚʘʪʠ) ʩʪʚʦʨʠʪʠ ʛʨʫʧʫ ʥʘ ʦʜʥʽʡ ʟ ʚʢʣʘʜʦʢ, ʜʣʷ ʯʦʛʦ ʩʣʫʛʫʻ ʚʽʜʧʦʚʽʜʥʘ 

ʢʥʦʧʢʘ. ɻʨʫʧʫ ʤʦʞʥʘ ʧʝʨʝʡʤʝʥʫʚʘʪʠ (ʥʘʧʨʠʢʣʘʜ, ʆʙʯʠʩʣʝʥʥʷ).  

ʊʝʧʝʨ, ʢʦʣʠ ʛʨʫʧʘ ʩʪʚʦʨʝʥʘ, ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʦʙʨʘʥʽ ʢʦʤʘʥʜʠ. ɺ ʢʽʥʮʽ 

ʥʘʪʠʩʥʫʪʠ ʆʂ, ʽ ʥʘ ʧʘʥʝʣʽ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʟôʷʚʣʷʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʘʥʜʠ. 

ɺ Word 2003 ʧʦʪʨʽʙʥʦ ʚʽʜʢʨʠʪʠ ʉʝʨʚʽʩ> ʅʘʣʘʰʪʫʚʘʥʥʷ> ʚʢʣʘʜʢʘ 

ʂʦʤʘʥʜʠ ʟʥʘʡʪʠ ʫ ʩʧʠʩʢʫ ʂʘʪʝʛʦʨʽʾ (ʣʽʚʦʨʫʯ) ʧʫʥʢʪ ʋʩʽ ʢʦʤʘʥʜʠ. ʇʨʘʚʦʨʫʯ 

ʟ'ʷʚʠʪʴʩʷ ʧʦʚʥʠʡ ʩʧʠʩʦʢ ʢʦʤʘʥʜ Word. ɹʫʜʴ-ʷʢʫ ʟ ʥʠʭ ʤʦʞʥʘ ʧʝʨʝʪʷʛʥʫʪʠ ʚ 

ʤʝʥʶ ʘʙʦ ʥʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʇʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ToolsCalculate ʽ 

ʧʝʨʝʪʷʛʥʫʪʠ ʥʘ ʙʫʜʴ-ʷʢʫ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

 
ʂʥʦʧʢʘ ʧʦʢʠ ʥʝʘʢʪʠʚʥʘ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʩʪʦʩʫʚʘʪʠ ʾʾ. ʇʠʰʝʤʦ ʘʣʛʝʙʨʘʾʯʥʠʡ ʚʠʨʘʟ:  

3,02 * (6,32 + 5,21) / 2,85 =  

ɺʠʦʢʨʝʤʣʶʻʤʦ ʡʦʛʦ (ʟʥʘʢ = ʚʠʜʽʣʷʪʠ ʥʝ ʪʨʝʙʘ!), ʽ ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʜʦʜʘʥʫ 

ʢʥʦʧʢʫ - ʨʝʟʫʣʴʪʘʪ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʙʫʬʝʨ ʦʙʤʽʥʫ. ʑʦʙ ʧʦʙʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪ, 

ʩʪʘʚʠʤʦ ʢʫʨʩʦʨ ʧʽʩʣʷ ʟʥʘʢʘ = ʽ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ ɺʩʪʘʚʠʪʠ ʘʙʦ CTRL + V.  
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3,02 * (6,32 + 5,21) / 2,85 = 12,2178  

ʑʦʙ ʧʽʜʥʝʩʪʠ ʯʠʩʣʦ ʜʦ ʩʪʝʧʝʥʷ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʤʚʦʣ ^ 

(Shift + 6 ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʨʦʟʢʣʘʜʮʽ ʢʣʘʚʽʘʪʫʨʠ). ʅʘʧʨʠʢʣʘʜ, 5 ʫ ʪʨʝʪʴʦʤʫ 

ʩʪʝʧʝʥʽ:  

5 ^ 3 = 125  

ʋ ʬʦʨʤʫʣʘʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʯʦʪʠʨʠ ʘʨʠʬʤʝʪʠʯʥʽ ʜʽʾ (+, -, /, *), 

ʜʫʞʢʠ, ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ ʽ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʦʪʢʽʚ. ɺʩʽ ʙʫʢʚʠ ʽʛʥʦʨʫʶʪʴʩʷ, 

ʪʦʤʫ ʚ ʬʦʨʤʫʣʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʟʥʘʯʝʥʥʷ ʪʠʧʫ "5000 ʛʨʠʚʝʥʴ", 

"$125". ʅʘʧʨʠʢʣʘʜ, 600 ʛʨʠʚʝʥʴ * 5% = 30.  

ʗʢ ʚʽʜʦʤʦ, ʦʙʯʠʩʣʝʥʥʷ ʚ MS Word ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʪʘʢʦʞ ʫ ʪʘʙʣʠʮʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʌʦʨʤʫʣʠ. ʗʢʱʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʜʦʩʠʪʴ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʫʣʠ ʫ ʪʘʙʣʠʮʷʭ, ʪʦ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʜʦʙʘʚʠʪʠ ʢʥʦʧʢʫ ʌʦʨʤʫʣʘ ʥʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʫ 

ʦʧʝʨʘʮʽʶ ʉʫʤʫʚʘʥʥʷ (Ɇ (ɸʚʪʦʩʫʤʘ)). 

   

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ2 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʝʥʴ ʫ ʜʦʢʫʤʝʥʪʽ 

MS Word 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʝʢʩʪʦʚʠʡ ʧʨʦʮʝʩʦʨ MS Office Word. 

2. ʅʘʣʘʰʪʫʚʘʪʠ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʙʯʠʩʣʝʥʴ. ɿ ʮʽʻʾ ʤʝʪʦʶ 

ʜʦʙʘʚʠʪʠ ʢʦʤʘʥʜʠ Ɇ (ɸʚʪʦʩʫʤʤʘ ʘʙʦ ʉʫʤʤʘ), fx (ʌʦʨʤʫʣʘ), 

ɺʳʯʠʩʣʝʥʠʝ (ɺʳʯʠʩʣʠʪʴ ʘʙʦ ToolsCalculate) 

3. ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʥʘʚʝʜʝʥʠʭ ʚʠʨʘʟʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʩʽʙ 

ɺʳʯʠʩʣʠʪʴ ʘʙʦ ToolsCalculate. ʇʨʠʯʦʤʫ, ʟʚʠʯʘʡʥʽ ʜʨʦʙʠ 

ʚʚʦʜʠʪʠ ʚ ʜʫʞʢʘʭ, ʯʠʩʝʣʴʥʠʢ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʚʽʜ ʟʥʘʤʝʥʥʠʢʘ 

ʪʝʞ ʜʫʞʢʘʤʠ. 

1. 

( )
.

25,08,12

125

48
625,075,3

15

14
4,0

3

1

125,0
6

1

4

1
5,0

Ö

Ö-

+

++

+++

 

2. .25,0

25

3
:0345,0

4

1
6128,0

20

11

40

7
6,0725,0

Ö

-Ö

+++
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4. ɿʥʘʡʪʠ 78% ʚʽʜ 6000 ʛʨʠʚʝʥʴ, 37% ʚʽʜ 5000 $. ʇʽʜʥʝʩʪʠ ʜʦ 

ʩʪʝʧʝʥʷ ʥʘʩʪʫʧʥʽ ʚʠʨʘʟʠ .17;8,13;7,56;185 3325  

5. ɿʨʦʙʠʪʠ ʦʙʯʠʩʣʝʥʥʷ ʫ ʪʘʙʣʠʮʽ 1.4. ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʘʥʜʠ 

ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʊʘʙʣʠʮʷ 1.4 

6. ʇʨʦʨʦʙʠʪʠ ʧʨʠʢʣʘʜ, ʥʘʚʝʜʝʥʠʡ ʫ ʟʘʚʜʘʥʥʽ ʟ ʦʙʯʠʩʣʝʥʥʷʤ I ʯʝʨʝʟ 

U ʪʘ R. ɿʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʩʠʣʠ ʩʪʨʫʤʫ ɯ ʪʘ ʥʘʧʨʫʛʠ U ʥʘ 13ɸ 

ʪʘ 5ɺ. ɺʚʝʩʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʦʣʷ ʽ 

ʦʙʯʠʩʣʠʪʠ ʦʧʽʨ R, ʷʢʱʦ 
I

U
R= .  

7. ɿʙʝʨʝʛʪʠ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

8. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʢʦʤʧôʶʪʝʨʘ. 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ. 

1. ʗʢʠʤ ʯʠʥʦʤ ʥʘʣʘʰʪʫʚʘʪʠ ʚʣʘʩʥʫ ʧʘʥʝʣ ɹ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ? 

2. ʗʢʽ ʢʦʜʠ ʧʦʣʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʫ Word. 

 

1.3. ɺʚʝʜʝʥʥʷ ʬʦʨʤʫʣ ʫ ʪʝʢʩʪʦʚʠʡ ʜʦʢʫʤʝʥʪ 

ɼʣʷ ʟʘʧʠʩʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʠʨʘʟʽʚ ʫ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʟʘʧʠʩʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʨʭʥʽʭ, ʥʠʞʥʽʭ ʽʥʜʝʢʩʽʚ ʪʘ ʽʥʰʠʭ 

ʪʝʢʩʪʦʚʠʭ ʟʘʩʦʙʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʜʘʢʪʦʨ ʬʦʨʤʫʣ Microsoft Equation 3.0. 

 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʨʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ   

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘÝ ʆʙʲʝʢʪ ÝMicrosoft Equation 3.0; 

Á  ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ; 

ˉ ʟ/ʧ ʅʘʟʚʘ ʧʨʦʜʫʢʮʽʾ 

ʂʽʣʴʢʽʩʪʴ 

ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ, ʛʘ 

ʋʨʦʞʘʡʥʽʩʪʴ ʙʝʟ 

ʚʥʝʩʢʫ ʜʦʙʨʠʚ, 

ʮ/ʛʘ 

ʎʽʥʘ ʦʜʥʦʛʦ 

ʮʝʥʪʥʝʨʘ, ʛʨʥ 

1 ʆʟʠʤʘ ʧʰʝʥʠʮʷ 200 22 126 

2 ʗʨʦʚʘ ʧʰʝʥʠʮʷ 150 19 110 

3 ʗʯʤʽʥʴ 80 18 80 

4 ʆʚʝʩ 70 19 79 

5 ɾʠʪʦ 55 29 90 

6 ɻʨʝʯʢʘ 40 34 145 

7 ʇʨʦʩʦ 35 70 85 

8 ɻʦʨʦʭ 30 95 95 

9 ʂʫʢʫʨʫʜʟʘ 70 190 85 

10 ʂʘʨʪʦʧʣʷ 144 370 60 

11 ɹʫʨʷʢ 155 390 55 

ɺʩʴoʛʦ 
   

ɺ ʩʝʨʝʜʥʴʦʤʫ 
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Á ʘʙʦ ʢʣʘʮʘʶʪʴ ʧʦ ʢʥʦʧʮʽ aʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

 

ɿʘʧʠʩ ʬʦʨʤʫʣ 

Á ʬʦʨʤʫʣʘ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʟʦʥʽ, ʷʢʘ ʟôʷʚʣʷʻʪʴʩʷ ʥʘ ʨʦʙʦʯʦʤʫ ʧʦʣʽ 
ʧʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʘ ʬʦʨʤʫʣ ʨʘʟʦʤ ʟʽ ʩʧʝʮʽʘʣʴʥʦʶ ʧʘʥʝʣʣʶ 

ʌʦʨʤʫʣʘ ;  

 
Á ʧʝʨʝʜ ʟʘʧʠʩʦʤ ʩʠʤʚʦʣʽʚ ʟ ʽʥʜʝʢʩʘʤʠ, ʧʽʜ ʟʥʘʢʦʤ ʢʦʨʝʥʷ, ʩʫʤʠ, ʽʥʪʝʛʨʘʣʘ, ʫ 
ʚʠʛʣʷʜʽ ʜʨʦʙʫ ʪʦʱʦ ʩʧʦʯʘʪʢʫ ʚʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʰʘʙʣʦʥ ʟ ʧʘʥʝʣʽ 

ʌʦʨʤʫʣʘ, ʘ ʧʦʪʽʤ ʡʦʛʦ ʟʘʧʦʚʥʶʶʪʴ; 

Á ʟʘʧʠʩ ʩʠʤʚʦʣʽʚ ʢʠʨʠʣʠʮʽ ʪʘ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ ʧʨʦʚʦʜʷʪʴ ʟ ʢʣʘʚʽʘʪʫʨʠ; 

ʛʨʝʮʴʢʦʛʦ ʘʣʬʘʚʽʪʫ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ï ʟ ʧʘʥʝʣʽ 

ʌʦʨʤʫʣʘ ʰʣʷʭʦʤ ʾʭ ʚʠʙʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʞʯʠʢʘ ʤʠʰʽ; 

Á ʧʦʟʠʮʽʷ ʢʫʨʩʦʨʫ, ʱʦ ʤʠʛʘʻ, ʫ ʟʦʥʘʭ ʰʘʙʣʦʥʫ ʚʢʘʟʫʻ ʥʘ ʧʦʪʦʯʥʝ ʤʽʩʮʝ 
ʟʘʧʠʩʫ ʩʠʤʚʦʣʫ; 

Á ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʟʦʥʘʭ ʰʘʙʣʦʥʫ ʘʙʦ ʧʦ ʬʦʨʤʫʣʽ ʟʜʽʡʩʥʶʶʪʴ ʢʣʘʚʽʰʘʤʠ 

ʢʝʨʫʚʘʥʥʷ ʢʫʨʩʦʨʦʤ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ; 

Á ʟʘʧʠʩ ʩʠʤʚʦʣʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʾ ʙʫʜʝ ʩʪʦʩʫʚʘʪʠʩʷ ʪʦʛʦ ʩʠʤʚʦʣʫ, ʷʢʠʡ 
ʦʙʨʘʤʣʷʻʪʴʩʷ ʢʫʨʩʦʨʦʤ ʥʘ ʤʦʤʝʥʪ ʟʘʧʠʩʫ;  

Á ʧʝʨʝʭʽʜ ʥʘ ʥʦʚʠʡ ʨʷʜʦʢ ʫ ʬʦʨʤʫʣʽ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰʽ 
Enter; 

Á ʚʽʜʩʪʫʧ ʤʽʞ ʩʠʤʚʦʣʘʤʠ ʚ ʤʝʞʘʭ ʟʦʥʠ ʬʦʨʤʫʣʠ ʟʜʽʡʩʥʶʶʪʴ ʢʣʘʚʽʰʝʶ 

ʧʨʦʧʫʩʢʫ (Space) ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʢʣʘʚʽʰʽ Ctrl, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʥʝʣʽ 

ʇʨʦʙʝʣʳ ʠ ʤʥʦʛʦʪʦʯʠʷ ʟ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʌʦʨʤʫʣʘ; 

Á ʜʣʷ ʟʘʧʠʩʫ ʥʦʚʦʾ ʬʦʨʤʫʣʠ ʚʠʭʦʜʷʪʴ ʽʟ ʟʦʥʠ ʧʦʧʝʨʝʜʥʴʦʾ ʬʦʨʤʫʣʠ ʽ ʟʥʦʚʫ 
ʟʘʚʘʥʪʘʞʫʶʪʴ ʨʝʜʘʢʪʦʨ ʬʦʨʤʫʣ. 

 

ʈʝʜʘʛʫʚʘʥʥʷ ʬʦʨʤʫʣ 

Á ɿʤʽʩʪʫ ʬʦʨʤʫʣʠ: 

- ʚʠʦʢʨʝʤʣʶʶʪʴ ʬʦʨʤʫʣʫ, ʦʜʠʥ ʨʘʟ ʢʣʘʮʥʫʚʰʠ ʧʦ ʥʽʡ; 

- ʟʘʭʦʜʷʪʴ ʫ ʟʦʥʫ ʬʦʨʤʫʣʠ, ʜʚʽʯʽ ʢʣʘʮʥʫʚʰʠ ʧʦ ʥʽʡ, ʱʦʙ ʫ ʩʝʨʝʜʠʥʽ 
ʬʦʨʤʫʣʠ ʟôʷʚʠʚʩʷ ʢʫʨʩʦʨ, ʱʦ ʤʠʛʘʻ; 

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʪʝ ʤʽʩʮʝ ʬʦʨʤʫʣʠ, ʜʝ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ 

ʨʝʜʘʛʫʚʘʥʥʷ; 

- ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʩʠʤʚʦʣʽʚ ʘʙʦ ʟʥʘʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʣʘʚʽʰʽ Delete ʘʙʦ 

Backspase; 

ʘʙʦ: 
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- ʢʣʘʮʘʶʪʴ ʧʨʘʚʦʶ ʢʣʘʚʽʰʝʶ ʤʠʰʽ ʧʦ ʚʠʦʢʨʝʤʣʝʥʽʡ ʟʦʥʽ ʬʦʨʤʫʣʠ; 

- ʫ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪʠ ʆʙʲʝʢʪÝ 

ʌʦʨʤʫʣʘÝʆʪʢʨʳʪʴ; 

- ʚʤʽʩʪ ʧʦʧʝʨʝʜʥʴʦ ʚʠʦʢʨʝʤʣʝʥʦʾ ʟʦʥʠ ʬʦʨʤʫʣʠ ʚʽʜʢʨʠʻʪʴʩʷ ʫ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʚʽʢʥʽ ʟ ʧʦʣʽʧʰʝʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ; 

- ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʜʘʛʫʚʘʥʥʷ ʬʦʨʤʫʣʠ ʟʘʢʨʠʚʘʶʪʴ ʚʽʢʥʦ.  

Á ʈʦʟʤʽʨʫ ʬʦʨʤʫʣʠ: 

- ʚʠʭʦʜʷʪʴ ʽʟ ʟʦʥʠ ʬʦʨʤʫʣʠ, ʢʣʘʮʥʫʚʰʠ ʤʠʰʝʶ ʧʦʟʘ ʾʾ ʤʝʞʘʤʠ ʥʘ 

ʚʽʣʴʥʦʤʫ ʤʽʩʮʽ; 

- ʚʠʦʢʨʝʤʣʶʶʪʴ ʬʦʨʤʫʣʫ, ʦʜʠʥ ʨʘʟ ʢʣʘʮʥʫʚʰʠ ʤʠʰʝʶ, ʱʦʙ ʥʘʚʢʦʣʦ ʥʝʾ 
ʟôʷʚʠʣʘʩʴ ʨʘʤʢʘ ʟ ʚʽʩʴʤʦʤʘ ʤʘʨʢʝʨʘʤʠ ʫ ʚʠʛʣʷʜʽ ʯʦʨʥʠʭ ʢʚʘʜʨʘʪʽʚ;  

- ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʥʘ ʦʜʠʥ ʽʟ ʤʘʨʢʝʨʽʚ, ʱʦʙ ʚʽʥ ʥʘʙʫʚ ʚʠʛʣʷʜʫ 

ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʩʪʨʽʣʦʯʢʠ (ª) ʽ, ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ, 

ʟʤʽʥʶʶʪʴ ʨʦʟʤʽʨ ʬʦʨʤʫʣʠ ʜʦ ʧʦʪʨʽʙʥʦʛʦ. 

Á ʈʦʟʤʽʨʫ ʩʠʤʚʦʣʫ ʫ ʬʦʨʤʫʣʽ: 

- ʟʘʭʦʜʷʪʴ ʫ ʟʦʥʫ ʬʦʨʤʫʣʠ; 

- ʚʠʦʢʨʝʤʣʶʶʪʴ ʩʠʤʚʦʣ, ʨʦʟʤʽʨ ʷʢʦʛʦ ʪʨʝʙʘ ʟʤʽʥʠʪʠ; 

- ʫ ʤʝʥʶ ʈʘʟʤʝʨ ʚʠʙʠʨʘʶʪʴ ʧʦʪʨʽʙʥʠʡ ʪʠʧ ʨʦʟʤʽʨʫ ʩʠʤʚʦʣʫ.  

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ñʧʦʣʽʚò ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʘʪʠ ʽ ʘʚʪʦʥʫʤʝʨʘʮʽʾ  ʬʦʨʤʫʣ 

 ɼʣʷ ʚʚʝʜʝʥʥʷ ʜʘʪʠ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʝ ʧʦʥʦʚʣʶʚʘʪʠʩʷ ʧʨʠ  ʢʦʞʥʦʤʫ 

ʚʽʜʢʨʠʪʪʽ ʜʦʢʫʤʝʥʪʘ, ʚʠʢʦʥʫʶʪʴ ʜʽʾ:: 

- ɺʩʪʘʚʢʘÝ ɼʘʪʘ ʠ ʚʨʝʤʷ; 

- ʫ ʧʦʣʽ ʌʦʨʤʘʪʳ ʜʘʪʳ ʚʠʙʠʨʘʶʪʴ ʧʦʪʨʽʙʥʠʡ ʬʦʨʤʘʪ; 

- ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ; 

- ʧʨʠ ʢʣʘʮʘʥʥʽ ʤʠʰʝʶ ʥʘ ʚʚʝʜʝʥʽʡ ʪʘʢʠʤ ʯʠʥʦʤ ʜʘʪʽ ʚʦʥʘ ʙʫʜʝ 

ʚʠʦʢʨʝʤʣʶʚʘʪʠʩʷ ʩʽʨʠʤ ʧʨʷʤʦʢʫʪʥʠʢʦʤ. 

 ɼʣʷ ʘʚʪʦʥʫʤʝʨʘʮʽʾ ʬʦʨʤʫʣ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ʨʦʟʪʘʰʦʚʫʶʪʴ ʢʫʨʩʦʨ ʧʨʘʚʦʨʫʯ ʚʽʜ ʬʦʨʤʫʣʠ, ʥʫʤʝʨʘʮʽʶ ʷʢʦʾ ʪʨʝʙʘ 
ʧʨʦʩʪʘʚʠʪʠ; 

Á  ʉʩʳʣʢʠ Ý ɺʩʪʘʚʠʪʴ ʥʘʟʚʘʥʠʝ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʅʘʟʚʘʥʠʝ, ʫ ʛʨʫʧʽ ʇʘʨʘʤʝʪʨʳ ʚ ʧʦʣʽ ʧʦʜʧʠʩʴ 

ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʫ ʌʦʨʤʫʣʘ; 

Á ʧʨʠ ʮʴʦʤʫ ʫ ʧʦʣʽ ʅʘʟʚʘʥʠʝ ʟôʷʚʠʪʴʩʷ ʥʘʜʧʠʩ ʌʦʨʤʫʣʘ 1; 

Á ʟʘ ʧʦʪʨʝʙʠ ʩʪʘʚʣʷʪʴ ʛʘʣʦʯʢʫ ʫ ʧʦʣʽ ʀʩʢʣʶʯʠʪʴ ʧʦʜʧʠʩʴ ʠʟ ʥʘʟʚʘʥʠʷ, 

ʧʽʩʣʷ ʯʦʛʦ ʫ ʥʘʧʠʩʽ ʌʦʨʤʫʣʘ 1 ʟʥʠʢʥʝ ʩʣʦʚʦ ʌʦʨʤʫʣʘ ʽ ʟʘʣʠʰʠʪʴʩʷ 

ʪʽʣʴʢʠ ʥʦʤʝʨ; 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ; 

Á ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʬʦʨʤʫʣʠ ʟôʷʚʠʪʴʩʷ ʥʘʜʧʠʩ ʌʦʨʤʫʣʘ 1, (ʷʢʱʦ 

ʧʽʜʧʠʩ ʟ ʥʘʟʚʠ ʥʝ ʚʠʢʣʶʯʘʣʠ), ʧʨʠʯʦʤʫ ʯʠʩʣʦ ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʩʽʨʦʤʫ 

ʦʙʨʘʤʣʝʥʥʽ; 

Á ʫ ʥʘʜʧʠʩʽ ʤʦʞʥʘ ʚʩʝ ʟʤʽʥʠʪʠ ʦʢʨʽʤ ʪʦʛʦ, ʱʦ ʚʠʦʢʨʝʤʣʝʥʝ ʩʽʨʠʤ ʢʦʣʴʦʨʦʤ 
(ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʦʣʽ); 



23 

 

Á ʟʘ ʧʦʪʨʝʙʠ, ʚʠʣʫʯʘʶʪʴ ʥʘʜʧʠʩ ʌʦʨʤʫʣʘ, ʘ ʯʠʩʣʦ, ʱʦ ʟʘʣʠʰʠʣʦʩʷ, ʙʝʨʫʪʴ 

ʫ ʢʨʫʛʣʽ ʜʫʞʢʠ, ʟʘʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʘʪʫʚʘʥʥʷ, ʟʜʝʙʽʣʴʰʦʛʦ 

ï ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, ʘʙʦ ʬʦʨʤʫʣʠ. 

ɼʣʷ ʦʥʦʚʣʝʥʥʷ ʥʦʤʝʨʽʚ ʬʦʨʤʫʣ ʚʠʦʢʨʝʤʣʶʶʪʴ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʫ, ʜʝ 

ʚʽʜʙʫʣʠʩʷ ʟʤʽʥʠ, ʽ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ F9.  

ɼʣʷ ʨʦʙʦʪʠ ʫ ʨʝʜʘʢʪʦʨʽ ʬʦʨʤʫʣ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʧʘʥʝʣʴ 

ʌʦʨʤʫʣʘ ʪʘʢ ʽ ʢʣʘʚʽʘʪʫʨʫ. ʋ ʪʘʙʣʠʮʽ ʧʦʜʘʥʦ ʦʩʥʦʚʥʽ ʧʦʻʜʥʘʥʥʷ ʢʣʘʚʽʰ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʫ ʨʝʜʘʢʪʦʨʽ ʬʦʨʤʫʣ. 

ʊʘʙʣʠʮʷ 1.5 
ʅʘʜʨʷʜʢʦʚʽ ʟʥʘʢʠ 

ʈʠʩʢʘ ʟʛʦʨʠ  CTRL+SHIFT+ɼɽʌʀʉ 

ʊʠʣʴʜʘ  CTRL+SHIFT+~ 

ʉʪʨʽʣʢʘ (ʚʝʢʪʦʨ) CTRL+ALT+ɼɽʌʀʉ 

ʆʜʠʥ ʰʪʨʠʭ  CTRL+ALT+' 

ɼʚʘ ʰʪʨʠʭʘ  CTRL+SHIFT+" 

ʆʜʠʥʘʨʥʘ ʪʦʯʢʘ  CTRL+ALT+. 

ʇʨʦʙʽʣʠ 

ʊʘʙʫʣʷʮʽʷ  CTRL+TAB. 

ʅʫʣʴʦʚʠʡ ʧʨʦʙʽʣ  SHIFT+ʇʈʆɹɽʃ 

ʇʨʦʙʽʣ 1 ʧʪ  CTRL+ALT+ʇʈʆɹɽʃ 

ʂʦʨʦʪʢʠʡ ʧʨʦʙʽʣ (ʦʜʥʘ ʰʦʩʪʘ ʯʘʩʪʠʥʘ 

ʜʦʚʛʦʛʦ ʧʨʦʙʽʣʫ)  

CTRL+ʇʈʆɹɽʃ 

ʉʝʨʝʜʥʽʡ ʧʨʦʙʽʣ (ʦʜʥʘ ʪʨʝʪʷ ʯʘʩʪʠʥʘ 

ʜʦʚʛʦʛʦ ʧʨʦʙʽʣʫ)  

CTRL+SHIFT+ʇʈʆɹɽʃ 

ɼʨʦʙʠ ʪʘ ʽʥʜʝʢʩʠ 

ɼʨʽʙ  CTRL+F 

ɼʨʽʙ ʟ ʢʦʩʦʶ ʨʠʩʢʦʶ  CTRL+/ 

ɺʝʨʭʥʽʡ ʽʥʜʝʢʩ  CTRL+H 

ʅʠʞʥʽʡ ʽʥʜʝʢʩ  CTRL+L 

ɺʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ ʽʥʜʝʢʩʠ  CTRL+J 

ɯʥʪʝʛʨʘʣ CTRL+I  

ʂʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ ʟ ʯʠʩʣʘ CTRL+R  

() ʂʨʫʛʣʽ ʜʫʞʢʠ  CTRL+9 ʘʙʦ CTRL+0 

{} ʌ̔ ʛʫʨʥʽ ʜʫʞʢʠ  CTRL+SHIFT+{, CTRL+SHIFT+} 

[] ʂʚʘʜʨʘʪʥʽ ʜʫʞʢʠ  CTRL+[, CTRL+] 

ɻʨʝʮʴʢʽ ʙʫʢʚʠ 

ɺʚʝʜʝʥʥʷ ʛʨʝʮʴʢʠʭ ʙʫʢʚ Ctrl+G ʧʦʪʽʤ ʣʘʪʠʥʩʴʢʘ ʣʽʪʝʨʘ 

 
 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ3 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʝʥʴ ʫ ʜʦʢʫʤʝʥʪʽ 

MS Word 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 
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1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʝʢʩʪʦʚʠʡ ʧʨʦʮʝʩʦʨ Word. 

2. ɺʩʪʘʥʦʚʠʪʠ ʧʦʣʷ ʜʦʢʫʤʝʥʪʘ: (ʣʽʚʝ ï 2,5;  ʧʨʘʚʝ ï 1,5;  ʚʝʨʭʥʻ ï 2,0; ʥʠʞʥʻ 

ï 2,0). 

3. ɺʩʪʘʥʦʚʠʪʠ ʜʘʪʫ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʱʦ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ 
ʧʨʠ ʢʦʞʥʦʤʫ ʩʝʘʥʩʽ ʨʦʙʦʪʠ ʟ ʜʦʢʫʤʝʥʪʦʤ. 

4. ɺʚʝʩʪʠ ʪʝʢʩʪʦʚʠʡ ʜʦʢʫʤʝʥʪ ʟ ʬʦʨʤʫʣʘʤʠ, ʥʘʚʝʜʝʥʠʡ ʫ ʟʘʚʜʘʥʥʽ, 

ʧʨʠʪʨʠʤʫʶʯʠʩʴ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʘʪʫʚʘʥʥʷ. 

5. ʇʨʦʩʪʘʚʠʪʠ ʘʚʪʦʥʫʤʝʨʘʮʽʶ ʬʦʨʤʫʣ. 

6. ʅʦʤʝʨʘʤ ʬʦʨʤʫʣ ʥʘʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. 

7. ʇʝʨʝʤʽʩʪʠʪʠ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʫ ʟ ʬʦʨʤʫʣʦʶ (3) ʥʘ ʧʦʯʘʪʦʢ ʪʝʢʩʪʫ.  

8. ʇʨʦʚʝʩʪʠ ʦʥʦʚʣʝʥʥʷ ʥʫʤʝʨʘʮʽʾ ʬʦʨʤʫʣ.  

9. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

10. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ Word. 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢ ʟʘʚʘʥʪʘʞʠʪʠ ʨʝʜʘʢʪʦʨ ʬʦʨʤʫʣ? 

2. ʗʢʠʡ ʧʦʨʷʜʦʢ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ? 

3. ʗʢ ʟʤʽʥʠʪʠ ʨʦʟʤʽʨ ʟʦʥʠ ʬʦʨʤʫʣʠ? 

4. ʗʢ ʧʨʦʚʝʩʪʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʟʤʽʩʪʫ ʬʦʨʤʫʣʠ? 

5. ʗʢ ʟʤʽʥʠʪʠ ʨʦʟʤʽʨ ʩʠʤʚʦʣʽʚ ʫ ʬʦʨʤʫʣʽ? 

6. ʗʢ ʧʨʦʩʪʘʚʠʪʠ ʘʚʪʦʥʫʤʝʨʘʮʽʶ ʬʦʨʤʫʣ? 

7. ʗʢ ʚʩʪʘʥʦʚʠʪʠ ʜʘʪʫ, ʱʦ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʧʨʠ ʢʦʞʥʦʤʫ ʚʽʜʢʨʠʪʪʽ 

ʜʦʢʫʤʝʥʪʘ? 

8. ʗʢ ʦʥʦʚʠʪʠ ʥʫʤʝʨʘʮʽʶ ʬʦʨʤʫʣ? 

 

1.4. ʉʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʧʨʦʮʝʩʦʨʽ Word 

ʊʝʢʩʪʦʚʠʡ ʧʨʦʮʝʩʦʨ Word ʜʦʟʚʦʣʷʻ ʦʬʦʨʤʣʷʪʠ ʪʝʢʩʪʦʚʠʡ ʜʦʢʫʤʝʥʪ 

ʛʨʘʬʽʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ (ʙʣʦʢ-ʩʭʝʤʘʤʠ, ʛʨʘʬʽʢʘʤʠ, ʜʽʘʛʨʘʤʘʤʠ, ʬʦʪʦʛʨʘʬʽʷʤʠ 

ʪʘ ʽʥ.) ʰʣʷʭʦʤ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʽʤʧʦʨʪʫʚʘʥʥʷ ʟ ʽʥʰʠʭ 

ʜʦʜʘʪʢʽʚ, ʬʘʡʣʽʚ ʯʠ ʙʽʙʣʽʦʪʝʢʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʦʨʘ. 

 

ʉʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘ Ý ʌʠʛʫʨʳ; 
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Á ʫ ʤʝʥʶ, ʱʦ ʚʽʜʢʨʠʣʦʩʷ ʦʙʠʨʘʶʪʴ ʚʠʜ ʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ, ʷʢʠʡ ʧʣʘʥʫʻʪʴʩʷ 

ʩʪʚʦʨʠʪʠ; 

Á ʧʝʨʝʚʦʜʷʪʴ ʢʫʨʩʦʨ ʥʘ ʨʦʙʦʯʝ ʧʦʣʝ (ʚʽʥ ʧʨʠʡʤʝ ʚʠʛʣʷʜ +) ʽ, ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ  

ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ, ʧʝʨʝʤʽʱʫʶʪʴ ʡʦʛʦ, ʚʽʜʪʚʦʨʶʶʯʠ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ 

ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ;   

Á ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʙʩʦʣʶʪʥʦ ʧʨʘʚʠʣʴʥʠʭ ʬʽʛʫʨ, ʪʘʢʠʭ ʷʢ ʚʝʨʪʠʢʘʣʴʥʘ ʯʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʣʽʥʽʾ, ʢʦʣʦ, ʢʚʘʜʨʘʪ ʪʦʱʦ ʚʠʢʦʥʫʶʪʴ ʟʘʟʥʘʯʝʥʽ ʜʽʾ ʧʨʠ 

ʥʘʪʠʩʥʫʪʽʡ ʢʣʘʚʽʰʽ Shift. 

 

ɺʚʝʜʝʥʥʷ  ʪʝʢʩʪʫ  

ɼʣʷ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ ʚʩʝʨʝʜʠʥʽ ʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʦʙôʻʢʪ ï ʘʚʪʦʬʽʛʫʨʫ; 

Á ʢʣʘʮʘʶʪʴ ʧʦ ʥʴʦʤʫ ʧʨʘʚʦʶ ʢʣʘʚʽʰʝʶ ʤʠʰʽ; 

Á ʫ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ ɼʦʙʘʚʠʪʴ ʪʝʢʩʪ, 

ʧʽʩʣʷ ʯʦʛʦ ʚʩʝʨʝʜʠʥʽ ʘʚʪʦʬʽʛʫʨʠ ʟôʷʚʠʪʴʩʷ ʢʫʨʩʦʨ; 

Á ʚʚʦʜʷʪʴ ʪʝʢʩʪ.  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʥʘʜʧʠʩʽʚ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʨʦʙʦʯʦʾ ʟʦʥʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ:  

Á ʦʙʠʨʘʶʪʴ ʧʨʷʤʦʢʫʪʥʠʢ; 

Á ʚʠʚʦʜʷʪʴ ʧʨʷʤʦʢʫʪʥʫ ʫ ʤʽʩʮʽ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʥʘʜʧʠʩʫ ʽ ʟʘʧʠʩʫʶʪʴ 
ʚʩʝʨʝʜʠʥʽ ʥʝʾ ʪʝʢʩʪ; 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʦʪʨʠʤʘʥʫ ʬʽʛʫʨʫ ʟ ʪʝʢʩʪʦʤ, ʚʠʢʣʠʢʘʶʪʴ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, 

ʨʦʟʢʨʠʚʘʶʪʴ ʩʧʠʩʦʢ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʽ ʦʙʠʨʘʶʪʴ ʅʝʪ ʣʠʥʠʡ (ʟʦʚʥʽʰʥʽ 

ʤʝʞʽ ʪʝʢʩʪʦʚʦʾ ʟʦʥʠ ʥʝ ʙʫʜʝ ʚʠʜʥʦ); 

Á ʪʝʢʩʪʦʚʫ ʟʦʥʫ ʤʦʞʥʘ ʚʽʣʴʥʦ ʧʝʨʝʤʽʱʫʚʘʪʠ ʧʦ ʨʦʙʦʯʦʤʫ ʧʦʣʶ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʭʫʜʦʞʥʽʭ ʘʙʦ ʚʝʨʪʠʢʘʣʴʥʦ ʨʦʟʤʽʱʝʥʠʭ ʪʝʢʩʪʦʚʠʭ 

ʥʘʜʧʠʩʽʚ: 

Á ʫ ʤʝʥʶ ɺʩʪʘʚʢʘ ʦʙʠʨʘʶʪʴ WordArt  ( ); 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʩʪʠʣʴ ʟʘʧʠʩʫ ʽ ʢʣʘʮʘʶʪʴ ʧʦ 

ʢʥʦʧʮʽ ʆʂ; 
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Á ʫ ʥʘʩʪʫʧʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʚʚʦʜʷʪʴ ʪʝʢʩʪ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʘʨʘʤʝʪʨʠ 
ʡʦʛʦ ʬʦʨʤʘʪʫʚʘʥʥʷ;  

Á ʢʣʘʮʘʶʪʴ ʧʦ ʢʥʦʧʮʽ ʆʂ. 

 

ʌʦʨʤʘʪʫʚʘʥʥʷ ʩʪʚʦʨʝʥʠʭ ʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʇʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʘ ʧʦ ʨʦʙʦʯʦʤʫ ʧʦʣʶ 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ (ʦʜʠʥ ʨʘʟ ʧʦ ʥʴʦʤʫ ʢʣʘʮʘʶʪʴ, ʱʦʙ 
ʥʘʚʢʦʣʦ ʟôʷʚʠʣʠʩʴ ʧʨʷʤʦʢʫʪʥʽ ʤʘʨʢʝʨʠ); 

Á ʧʽʜʚʦʜʷʪʴ ʢʫʨʩʦʨ ʜʦ ʦʙôʻʢʪʘ, ʱʦʙ ʚʽʥ ʧʨʠʡʥʷʚ ʚʠʛʣʷʜ ʭʨʝʩʪʠʢʘ; 

Á ʥʘʪʠʩʥʫʚʰʠ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰʽ, ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ; 

Á ʜʣʷ ʧʣʘʚʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʦʣʫʯʝʥʥʷ ʢʣʘʚʽʰ (Ctrl + 

«¬­®). 

ɿʤʽʥʶʚʘʥʥʷ ʦʨʽʻʥʪʘʮʽʾ ʦʙ'ʻʢʪʘ ʫ ʧʨʦʩʪʦʨʽ 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ, ʘʚʪʦʤʘʪʠʯʥʦ ʟôʷʚʣʷʻʪʴʩʷ ʟʘʢʣʘʜʢʘ 

ʌʦʨʤʘʪ ʜʣʷ ʨʦʙʦʪʠ ʟ ʟʘʩʦʙʘʤʠ ʤʘʣʶʚʘʥʥʷ;   

Á ʥʘ ʟʘʢʣʘʜʮʽ ʌʦʨʤʘʪ ʚʠʙʠʨʘʶʪʴ ʧʽʜʧʫʥʢʪ ʇʦʚʝʨʥʫʪʴ/ʦʪʨʘʟʠʪʴ, 

ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʧʽʜʤʝʥʶ ʽ ʚʠʙʠʨʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʜʽʶ. 

ɿʤʽʥʶʚʘʥʥʷ  ʪʠʧʫ ʪʘ ʪʦʚʱʠʥʠ  ʣʽʥʽʡ ʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ;   

Á ʥʘ ʟʘʢʣʘʜʮʽ ʌʦʨʤʘʪ ʢʣʘʮʘʶʪʴ ʧʦ ʢʥʦʧʮʽ ʂʦʥʪʫʨ ʬʠʛʫʨʳ ( ) ʽ ʚ 

ʨʦʟʛʦʨʥʫʪʦʤʫ ʤʝʥʶ ʚʠʙʠʨʘʶʪʴ ʚʘʨʽʘʥʪ ʟʤʽʥʶʚʘʥʥʷ ʪʠʧʫ ʪʘ ʪʦʚʱʠʥʠ ʣʽʥʽʡ; 

ʘʙʦ ʧʦ ʢʥʦʧʮʽ ʊʠʧ ʰʪʨʠʭʘ ( )ï ʜʣʷ ʟʤʽʥʶʚʘʥʥʷ ʩʫʮʽʣʴʥʦʾ ʣʽʥʽʾ ʥʘ 

ʽʥʰʠʡ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ.  

ɿʤʽʥʶʚʘʥʥʷ ʢʦʣʴʦʨʦʚʦʛʦ ʬʦʥʫ ʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ;  

Á ʥʘ ʟʘʢʣʘʜʮʽ ʌʦʨʤʘʪ ʙʽʣʷ ʢʥʦʧʢʠ ɿʘʣʠʚʢʘ ʬʠʛʫʨʳ ( ) ʨʦʟʢʨʠʚʘʶʪʴ 

ʩʧʠʩʦʢ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ ʽ ʚʠʙʠʨʘʶʪʴ ʧʦʪʨʽʙʥʠʡ; 

Á ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʬʦʥʫ ʫ ʚʠʛʣʷʜʽ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʢʦʣʴʦʨʽʚ ʽʟ ʧʣʘʚʥʠʤ 
ʧʝʨʝʭʦʜʦʤ ʦʜʥʦʛʦ ʚ ʽʥʰʠʡ ʚʠʙʠʨʘʶʪʴ ʚʘʨʽʘʥʪ ʉʧʦʩʦʙʳ ʟʘʣʠʚʢʠ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʥʘ ʟʘʢʣʘʜʮʽ ɻʨʘʜʠʝʥʪʥʘʷ ʫ ʟʦʥʘʭ 

ʎʚʝʪʘ ʽ ʊʠʧ ʰʪʨʠʭʦʚʢʠ ʚʠʙʠʨʘʶʪʴ ʚʘʨʽʘʥʪʠ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʦʨʷʜʢʫ ʧʝʨʝʢʨʠʪʪʷ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʙʘʛʘʪʴʦʭ ʬʽʛʫʨ ʪʘ ʪʝʢʩʪʦʚʠʭ ʟʦʥ, ʚʘʞʣʠʚʠʤ ʻ ʧʦʨʷʜʦʢ ʾʭ ʧʝʨʝʢʨʠʪʪʷ ʦʜʥʦʛʦ 

ʽʥʰʠʤ, ʦʩʢʽʣʴʢʠ ʬʽʛʫʨʘ ʘʙʦ ʪʝʢʩʪʦʚʘ ʟʦʥʘ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ, 

ʤʦʞʝ ʟʘʢʨʠʚʘʪʠ ʯʘʩʪʠʥʫ ʪʦʛʦ ʦʙôʻʢʪʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʠʞʯʝ ʚʽʜʥʦʩʥʦ ʥʝʾ. 

ʉʪʚʦʨʝʥʘ ʦʩʪʘʥʥʴʦʶ ʬʽʛʫʨʘ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚʠʱʝ ʚʽʜʥʦʩʥʦ ʜʦ ʚʞʝ 

ʩʪʚʦʨʝʥʠʭ. ɼʣʷ ʟʤʽʥʠ ʧʦʨʷʜʢʫ ʧʝʨʝʢʨʠʪʪʷ ʦʙôʻʢʪʽʚ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ, ʷʢʠʡ ʧʣʘʥʫʻʪʴʩʷ ʨʦʟʤʽʩʪʠʪʠ ʥʘʜ ʘʙʦ ʧʽʜ 
ʽʥʰʠʤ; 

Á ʥʘ ʟʘʢʣʘʜʮʽ ʌʦʨʤʘʪ ʫ ʧʫʥʢʪʽ ʋʧʦʨʷʜʦʯʝʥʠʝ  ʚʠʙʠʨʘʶʪʴ ʧʽʜʧʫʥʢʪ 

ʇʝʨʝʤʝʩʪʠʪʴ ʚʧʝʨʝʜ (ʇʝʨʝʤʝʩʪʠʪʴ ʥʘʟʘʜ); 
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Á ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʢʘʩʢʘʜʥʝ ʧʽʜʤʝʥʶ ʽ ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ ʅʘ ʟʘʜʥʠʡ ʧʣʘʥ,  ʅʘ 

ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʘʙʦ ʽʥʰʠʡ.  

ʆʙôʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʦʜʠʥ  

ʆʙôʻʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʦʙôʻʢʪʦʤ, ʷʢʠʡ ʩʪʚʦʨʝʥʠʡ 

ʽʟ ʙʘʛʘʪʴʦʭ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʟ ʻʜʠʥʠʤ ʮʽʣʠʤ. ɿʦʢʨʝʤʘ,  ʢʦʧʽʶʚʘʪʠ, 

ʟʤʽʥʶʚʘʪʠ ʟʘʛʘʣʴʥʠʡ ʨʦʟʤʽʨ, ʥʝ ʜʦʧʫʩʢʘʪʠ ʨʦʟʨʠʚʫ ʦʙôʻʢʪʘ  ʤʽʞ ʩʪʦʨʽʥʢʘʤʠ 

ʪʦʱʦ. ɼʣʷ ʮʴʦʛʦ: 

Á ʥʘ ʟʘʢʣʘʜʮʽ ʌʦʨʤʘʪ ʢʣʘʮʘʶʪʴ ʧʦ ʢʥʦʧʮʽ ʆʙʣʘʩʪʴ ʚʳʜʝʣʝʥʠʷ ʥʘ ʧʘʥʝʣʽ 

ʋʧʦʨʷʜʦʯʝʥʠʝ;  

Á ʧʨʘʚʦʨʫʯ ʚʽʜ ʩʪʚʦʨʝʥʦʛʦ ʤʘʣʶʥʢʘ ʟô̫ ʚʣʷʻʪʴʩʷ ʧʘʥʝʣʴ ɺʳʜʝʣʝʥʠʝ, ʥʘ ʷʢʽʡ 

ʧʝʨʝʣʽʯʝʥʦ ʚʩʽ ʛʨʘʬʽʯʥʽ ʦʙ'ʻʢʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʤʘʣʶʥʢʫ; 

Á ʧʨʠ ʥʘʪʠʩʥʝʥʽʡ ʢʣʘʚʽʰʽ CTRL  ʚʠʦʢʨʝʤʣʶʻʤʦ ʚʩʽ ʦʙôʻʢʪʠ ʦʜʠʥ ʟʘ ʦʜʥʠʤ; 

Á ʥʘ ʟʘʢʣʘʜʮʽ ʌʦʨʤʘʪ ʫ ʟʦʥʽ ʋʧʦʨʷʜʦʯʝʥʠʝ ʚʠʙʠʨʘʶʪʴ ʧʽʜʧʫʥʢʪ 

ɻʨʫʧʧʠʨʦʚʘʪʴ; 

Á ʟʛʨʫʧʦʚʘʥʽ ʦʙôʻʢʪʠ ʙʫʜʫʪʴ ʩʪʘʥʦʚʠʪʠ ʻʜʠʥʠʡ ʦʙôʻʢʪ. 

ʈʦʟôʻʜʥʘʥʥʷ  ʟʛʨʫʧʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʟʛʨʫʧʦʚʘʥʠʡ ʦʙôʻʢʪ, ʢʣʘʮʥʫʚʰʠ ʧʦ ʥʴʦʤʫ;  

Á ʥʘ ʟʘʢʣʘʜʮʽ ʌʦʨʤʘʪ ʫ ʟʦʥʽ ʋʧʦʨʷʜʦʯʝʥʠʝ ʚʠʙʠʨʘʶʪʴ ʧʽʜʧʫʥʢʪ 

ʈʘʟʛʨʫʧʧʠʨʦʚʘʪʴ; 

Á ʨʦʟʛʨʫʧʦʚʘʥʠʡ ʦʙôʻʢʪ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʦʢʨʝʤʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʥʘʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʦʢʨʝʤʦʛʦ ʾʭ ʬʦʨʤʘʪʫʚʘʥʥʷ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ4 

ʄʝʪʘ ʨʦʙʦʪʠ: ʥʘʚʯʠʪʠʩʷ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʬʦʨʤʘʪʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʦʙôʻʢʪʠ ʫ 

ʧʨʦʮʝʩʦʨʽ Word 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʝʢʩʪʦʚʠʡ ʧʨʦʮʝʩʦʨ Word. 

2. ɺʩʪʘʥʦʚʠʪʠ ʘʣʴʙʦʤʥʫ ʦʨʽʻʥʪʘʮʽʶ ʩʪʦʨʽʥʢʠ. 

3. ʉʪʚʦʨʠʪʠ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ, ʥʘʚʝʜʝʥʫ ʫ ʟʘʚʜʘʥʥʽ, ʟʘ ʪʘʢʠʤʠ ʚʠʤʦʛʘʤʠ: 

- ʥʘʟʚʘ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ: Arial, 16 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ, ʚʩʽ ʧʨʦʧʠʩʥʽ, 
ʨʦʟʨʽʜʞʝʥʠʡ 2 ʧʪ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʮʝʥʪʨʫ; 

- ʪʝʢʩʪ ʚʩʝʨʝʜʠʥʽ ʘʚʪʦ ʬʽʛʫʨ: Arial, 12 ʧʪ, ʞʠʨʥʠʡ; 

- ʚʠʢʦʥʘʪʠ ʟʘʣʠʚʢʫ ʦʙôʻʢʪʽʚ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʘʪʫʚʘʥʥʷ 
ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩ. 3; 

- ʚʩʽ ʝʣʝʤʝʥʪʠ ʟʛʨʫʧʫʚʘʪʠ ʚ ʦʜʠʥ ʦʙôʻʢʪ. 

4. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

5. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ Word. 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

 

ʅʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 

 



29 

 

 
 



30 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢ ʩʪʚʦʨʠʪʠ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ? 

2. ʗʢ ʧʝʨʝʤʽʩʪʠʪʠ ʩʪʚʦʨʝʥʠʡ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ?  

3. ʗʢ ʟʘʧʠʩʘʪʠ ʪʝʢʩʪ ʚʩʝʨʝʜʠʥʽ ʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ? 

4. ʗʢ ʟʤʽʥʠʪʠ ʥʘʧʨʷʤʦʢ ʪʝʢʩʪʫ? 

5. ʗʢ ʧʨʦʚʝʩʪʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ ʚʩʝʨʝʜʠʥʽ ʦʙôʻʢʪʘ? 

6. ʗʢ ʟʨʦʙʠʪʠ ʟʦʚʥʽʰʥʽ ʤʝʞʽ ʪʝʢʩʪʦʚʦʾ ʟʦʥʠ ʥʝʚʠʜʠʤʠʤʠ? 

7. ʗʢ ʟʤʽʥʠʪʠ ʧʦʨʷʜʦʢ ʧʝʨʝʢʨʠʪʪʷ ʦʙôʻʢʪʽʚ? 

8. ʗʢ ʟʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʣʽʥʽʡ ʦʙôʻʢʪʘ?  

9. ʗʢ ʚʩʪʘʚʠʪʠ ʦʙôʻʢʪ WordArt? 

10. ʗʢ ʟʤʽʥʠʪʠ ʨʦʟʤʽʨ ʪʘ ʦʨʽʻʥʪʘʮʽʶ ʫ ʧʨʦʩʪʦʨʽ ʛʨʘʬʽʯʥʦʛʦ ʦʙôʻʢʪʘ? 

ʗʢ ʧʨʦʚʝʩʪʠ ʛʨʫʧʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ? 

 

1.5. ʉʪʚʦʨʝʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʬʦʨʤʘʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʪʘʙʣʠʮʴ 

ʊʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Excel ï ʧʦʪʫʞʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʪʘʙʣʠʯʥʽʡ ʬʦʨʤʽ: 

ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʯʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ, ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʜʘʥʠʭ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʴ ʪʦʱʦ.  

ʉʪʨʫʢʪʫʨʘ ʚʽʢʥʘ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ ʚ ʙʘʛʘʪʦ ʯʦʤʫ ʩʭʦʞʘ ʟʽ 

ʩʪʨʫʢʪʫʨʦʶ ʚʽʢʦʥ ʽʥʰʠʭ ʜʦʜʘʪʢʽʚ ʆʉ Windows. ʋ ʚʽʢʥʽ Excel 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʨʷʜʦʢ ʟʘʛʦʣʦʚʢʘ, ʨʷʜʦʢ ʤʝʥʶ, ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʚʽ 

ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʉʪʘʥʜʘʨʪʥʘʷ ʽ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ, ʨʷʜʦʢ ʬʦʨʤʫʣ, 

ʘʜʨʝʩʥʠʡ ʨʷʜʦʢ, ʨʦʙʦʯʝ ʧʦʣʝ, ʨʷʜʦʢ ʩʪʘʥʫ, ʩʤʫʛʠ ʧʨʦʢʨʫʯʫʚʘʥʥʷ.  

ʇʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ Excel ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʻʪʴʩʷ ʥʦʚʠʡ 

ʜʦʢʫʤʝʥʪ ʧʽʜ ʥʘʟʚʦʶ ʂʥʠʛʘ 1, ʷʢʠʡ ʤʦʞʝ ʤʘʪʠ ʜʦ 255 ʘʨʢʫʰʽʚ. 

ʂʦʞʥʠʡ ʘʨʢʫʰ ʨʦʙʦʯʦʾ ʢʥʠʛʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 256 (28) ʩʪʦʚʧʯʠʢʽʚ  ʽ 65536 (216) ʨʷʜʢʽʚ. ɿʘʛʦʣʦʚʢʠ 

ʩʪʦʚʧʯʠʢʽʚ, ʟʘʟʚʠʯʘʡ,  ʧʦʟʥʘʯʝʥʽ ʣʽʪʝʨʘʤʠ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ, ʘ 

ʟʘʛʦʣʦʚʢʠ ʨʷʜʢʽʚ ï ʯʠʩʣʘʤʠ.  

ʅʘ ʧʝʨʝʪʠʥʽ ʢʦʞʥʦʛʦ ʩʪʦʚʧʯʠʢʘ ʽ ʨʷʜʢʘ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʧʨʷʤʦʢʫʪʥʠʢ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʤʽʨʢʦʶ (ʢʣʽʪʠʥʢʦʶ, ʯʘʨʫʥʢʦʶ). 

ɸʢʪʠʚʥʦʶ ʚʚʘʞʘʻʪʴʩʷ ʢʦʤʽʨʢʘ, ʧʦ ʷʢʽʡ ʢʣʘʮʥʫʣʠ ʣʽʚʦʶ ʢʣʘʚʽʰʝʶ 

ʤʠʰʽ, ʚʦʥʘ ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʞʠʨʥʦʶ ʯʦʨʥʦʶ ʨʘʤʢʦʶ. ʂʦʞʥʘ ʢʦʤʽʨʢʘ 

ʤʘʻ ʩʚʦʶ ʘʜʨʝʩʫ (ʥʘʟʚʫ), ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʛʦʣʦʚʢʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʩʪʦʚʧʯʠʢʘ ʪʘ ʥʦʤʝʨʦʤ ʨʷʜʢʘ (ʥʘʧʨʠʢʣʘʜ, ʢʦʤʽʨʢʘ, ʱʦ ʫʪʚʦʨʝʥʘ 

ʧʝʨʝʪʠʥʦʤ ʩʪʦʚʧʯʠʢʘ F ʽ ʨʷʜʢʘ 2, ʤʘʻ ʘʜʨʝʩʫ F2). ɺ Excel, ʦʢʨʽʤ ʘʜʨʝʩ 

ʦʢʨʝʤʠʭ ʢʦʤʽʨʦʢ, ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʘʜʨʝʩʠ ʜʽʘʧʘʟʦʥʽʚ ʢʦʤʽʨʦʢ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʯʘʩʪʠʥʫ ʩʪʦʚʧʯʠʢʘ (D2:D8), ʯʘʩʪʠʥʫ ʨʷʜʢʘ (ʉ3:ʉ12) ʘʙʦ 

ʙʣʦʢ ʢʦʤʽʨʦʢ (ɺ3:ɽ6). ʇʨʠ ʮʴʦʤʫ ʩʠʤʚʦʣʦʤ ñ:ò ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʘʜʨʝʩʫ 
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ʧʝʨʰʦʾ ʢʦʤʽʨʢʠ (ʚʝʨʭʥʴʦʾ ʣʽʚʦʾ) ʽʟ ʜʽʘʧʘʟʦʥʫ ʽ ʦʩʪʘʥʥʴʦʾ (ʥʠʞʥʴʦʾ 

ʧʨʘʚʦʾ).  

 
ɿʘʧʫʩʢ  Microsoft Excel  

Á ʟʘʚʘʥʪʘʞʫʶʪʴ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ Windows;  

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʇʫʩʢÝ ʇʨʦʛʨʘʤʤʳ Ý Microsoft Excel; 

Á ʘʙʦ: ʢʣʘʮʘʶʪʴ ʤʠʰʝʶ ʧʦ ʟʦʙʨʘʞʝʥʥʶ ʟʥʘʯʢʘ, ʘʙʦ ʷʨʣʠʢʘ ʜʦʜʘʪʢʘ, 
ʷʢʱʦ ʚʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʦʙʦʯʦʤʫ ʩʪʦʣʽ; 

Á ʘʙʦ: ʇʫʩʢÝ ʉʦʟʜʘʪʴ ʜʦʢʫʤʝʥʪ OfficeÝ ʅʦʚʘʷ ʢʥʠʛʘ. 

 

ʉʪʚʦʨʝʥʥʷ  ʪʘʙʣʠʮʽ 

ʈʦʙʦʯʝ ʧʦʣʝ ʘʨʢʫʰʘ Excel ʤʘʻ ʚʠʛʣʷʜ ʪʘʙʣʠʮʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʦʜʥʘʢʦʚʠʭ ʟʘ ʰʠʨʠʥʦʶ ʩʪʦʚʧʯʠʢʽʚ ʽ ʦʜʥʘʢʦʚʠʭ ʧʦ ʚʠʩʦʪʽ ʨʷʜʢʽʚ, ʥʘ 

ʧʝʨʝʪʠʥʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ ʢʦʤʽʨʢʘ. ʂʦʨʠʩʪʫʚʘʯ, ʷʢ ʧʨʘʚʠʣʦ, ʩʪʚʦʨʶʻ 

ʩʪʨʫʢʪʫʨʫ ʪʘʙʣʠʮʽ  ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʠʩʪʠʭ ʧʦʪʨʝʙ: ʥʘʜʘʻ ʧʝʚʥʦʛʦ 

ʚʠʛʣʷʜʫ ʰʘʧʮʽ ʪʘʙʣʠʮʽ ʰʣʷʭʦʤ ʦʙôʻʜʥʘʥʥʷ ʢʦʤʽʨʦʢ, ʟʤʽʥʶʻ ʰʠʨʠʥʫ 

ʩʪʦʚʧʯʠʢʽʚ ʪʘ ʚʠʩʦʪʫ ʨʷʜʢʽʚ.  

ʆʙôʻʜʥʘʥʥʷ ʢʦʤʽʨʦʢ 

ʆʙôʻʜʥʘʥʥʷ ʢʦʤʽʨʦʢ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʪʘʙʣʠʮʽ, ʘ ʥʝ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʯʠ ʚʠʩʦʪʠ ʢʦʤʽʨʦʢ.   

ʇʨʦʮʝʜʫʨʘ ʦʙôʻʜʥʘʥʥʷ ʢʦʤʽʨʦʢ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʽʟ ʧʝʚʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʢʦʤʽʨʦʢ ï ʦʜʥʽʻʾ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʢʦʤʽʨʢʠ, ʷʢʽ ʧʣʘʥʫʻʪʴʩʷ ʦʙôʻʜʥʘʪʠ (ʧʨʦʪʷʛʫʶʪʴ 
ʢʫʨʩʦʨ ʚʟʜʦʚʞ ʢʦʤʽʨʦʢ ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ); 

Á ʢʣʘʮʘʶʪʴ ʧʦ ʢʥʦʧʮʽ  ʆʙʲʝʜʠʥʠʪʴ ʠ ʧʦʤʝʩʪʠʪʴ ʚ ʮʝʥʪʨʝ ( ) ʥʘ 

ʧʘʥʝʣʽ ʬʦʨʤʘʪʫʚʘʥʥʷ; 

Á ʘʙʦ ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: ʌʦʨʤʘʪÝ ʗʯʝʡʢʠ Ý 

ɺʳʨʘʚʥʠʚʘʥʠʝ Ý ʆʙʲʝʜʠʥʝʥʠʝ ʷʯʝʝʢ; 

Á ʫ ʨʘʟʽ ʧʦʤʠʣʢʦʚʦʛʦ ʦʙôʻʜʥʘʥʥʷ ʢʦʤʽʨʦʢ ʚʠʢʦʥʫʶʪʴ ʘʥʘʣʦʛʽʯʥʫ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʽ ʧʨʠʙʠʨʘʶʪʴ (ʚʠʤʠʢʘʶʪʴ) ʦʧʮʽʶ ʆʙʲʝʜʠʥʝʥʠʝ 

ʷʯʝʝʢ. 

ɿʤʽʥʘ ʚʠʩʦʪʠ ʨʷʜʢʽʚ ʪʘ ʰʠʨʠʥʠ ʩʪʦʚʧʯʠʢʽʚ  

ɺʠʩʦʪʘ ʨʷʜʢʽʚ ʪʘ ʰʠʨʠʥʘ ʩʪʦʚʧʯʠʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ 

ʢʦʤʽʨʦʢ, ʱʦ ʫʪʚʦʨʝʥʽ ʾʭ ʧʝʨʝʪʠʥʦʤ, ʚʠʤʦʛ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʪʘʙʣʠʮʽ ʪʘ ʦʩʦʙʠʩʪʠʭ ʫʧʦʜʦʙʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘʡʯʘʩʪʽʰʝ ʨʦʟʤʽʨʠ 

ʢʦʤʽʨʢʠ ʟʤʽʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 

Á ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʤʽʞ ʥʘʟʚʘʤʠ ʩʪʦʚʧʯʠʢʽʚ ï ʜʣʷ ʟʤʽʥʠ ʰʠʨʠʥʠ 

ʩʪʦʚʧʯʠʢʘ, ʘʙʦ ʤʽʞ ʥʦʤʝʨʘʤʠ ʨʷʜʢʽʚ ï ʜʣʷ ʟʤʽʥʠ ʚʠʩʦʪʠ ʨʷʜʢʘ, ʱʦʙ 

ʚʽʥ ʥʘʙʫʚ ʚʠʛʣʷʜʫ ƹƎƷ; 
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Á ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ ʧʝʨʝʤʽʱʫʶʪʴ ʤʝʞʽ ʨʷʜʢʽʚ ʪʘ 
ʩʪʦʚʧʯʠʢʽʚ, ʚʩʪʘʥʦʚʣʶʶʯʠ ʧʦʪʨʽʙʥʽ ʚʠʩʦʪʫ ʪʘ ʰʠʨʠʥʫ.  

ɿʤʽʥʘ ʰʠʨʠʥʠ ʪʘ ʚʠʩʦʪʠ ʛʨʫʧʠ ʢʦʤʽʨʦʢ  

ɼʣʷ ʥʘʜʘʥʥʷ ʛʨʫʧʽ ʢʦʤʽʨʦʢ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ, ʚʽʜʤʽʥʥʦʛʦ ʚʽʜ 

ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʧʦʧʝʨʝʜʥʽʡ ʩʧʦʩʽʙ ʤʘʣʦ ʝʬʝʢʪʠʚʥʠʡ 

ʽ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʡ. ɿ ʮʽʻʶ ʤʝʪʦʶ:  

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʨʫʧʫ ʩʪʦʚʧʯʠʢʽʚ, ʰʠʨʠʥʫ ʷʢʠʭ ʧʣʘʥʫʻʪʴʩʷ ʟʤʽʥʠʪʠ 

ʥʘ ʦʜʥʘʢʦʚʫ ʚʝʣʠʯʠʥʫ; 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʌʦʨʤʘʪÝ ʉʪʦʣʙʝʮÝ ʐʠʨʠʥʘ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʟ ʢʣʘʚʽʘʪʫʨʠ ʚʚʦʜʷʪʴ ʟʥʘʯʝʥʥʷ 
ʰʠʨʠʥʠ (ʦʜʥʘ ʦʜʠʥʠʮʷ ʚʽʜʧʦʚʽʜʘʻ ʰʠʨʠʥʽ ʦʜʥʦʛʦ ʩʠʤʚʦʣʫ 10 

ʨʦʟʤʽʨʫ); 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ;   

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʛʨʫʧʫ ʨʷʜʢʽʚ, ʚʠʩʦʪʫ ʷʢʠʭ ʧʣʘʥʫʻʪʴʩʷ ʟʤʽʥʠʪʠ ʥʘ 

ʦʜʥʘʢʦʚʫ ʚʝʣʠʯʠʥʫ; 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʌʦʨʤʘʪÝ ʉʪʨʦʢʘÝ ɺʳʩʦʪʘ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʫ ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ ʟ ʢʣʘʚʽʘʪʫʨʠ ʚʚʦʜʷʪʴ 
ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʨʷʜʢʘ (ʯʠʩʣʦ 12,75 ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʪʽ ʩʠʤʚʦʣʫ 10 

ʨʦʟʤʽʨʫ, 25 ï ʚʽʜʧʦʚʽʜʥʦ 20 ʨʦʟʤʽʨʫ); 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ.   

ɺʩʪʘʚʢʘ ʢʦʤʽʨʢʠ (ʨʷʜʢʘ, ʩʪʦʚʧʯʠʢʘ) 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʢʦʤʽʨʢʫ, ʧʦʨʫʯ ʟ ʷʢʦʶ ʪʨʝʙʘ ʚʩʪʘʚʠʪʠ ʧʦʨʦʞʥʶ 
ʢʦʤʽʨʢʫ (ʨʷʜʦʢ, ʩʪʦʚʧʯʠʢ); 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘÝʗʯʝʡʢʠ (ʉʪʨʦʢʠ, ʉʪʦʣʙʮʳ); 

Á ʧʨʠ ʚʩʪʘʚʮʽ ʧʦʨʦʞʥʴʦʾ ʢʦʤʽʨʢʠ, ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ 

ʚʽʜʢʨʠʻʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʜʽʡ, ʚʽʜʤʽʯʘʶʪʴ ʥʘʧʨʷʤʦʢ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʧʦʚʥʝʥʠʭ ʢʦʤʽʨʦʢ;  

Á ʩʪʦʚʧʯʠʢ ʘʚʪʦʤʘʪʠʯʥʦ ʚʩʪʘʚʣʷʻʪʴʩʷ ʟʣʽʚʘ ʚʽʜ ʘʢʪʠʚʥʦʾ ʢʦʤʽʨʢʠ, 
ʨʷʜʦʢ ï ʟʚʝʨʭʫ. 

 
ʉʪʚʦʨʝʥʥʷ ʧʨʠʤʽʪʦʢ 

ɼʣʷ ʧʦʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʚʤʽʩʪ ʢʦʤʽʨʦʢ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʤʽʪʢʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʧʦʪʨʽʙʥʫ ʢʦʤʽʨʢʫ; 

Á ʚʠʢʣʠʢʘʶʪʴ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʽ ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ ɼʦʙʘʚʠʪʴ 

ʧʨʠʤʝʯʘʥʠʝ; 

Á ʫ ʧʨʷʤʦʢʫʪʥʫ ʟʦʥʫ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʚʚʦʜʷʪʴ ʪʝʢʩʪ ʧʨʠʤʽʪʢʠ ʽ 

ʢʣʘʮʘʶʪʴ ʤʠʰʝʶ ʟʘ ʾʾ ʤʝʞʘʤʠ (ʚʚʝʜʝʥʠʡ ʪʝʢʩʪ ʟʥʠʢʥʝ, ʘ ʫ ʧʨʘʚʦʤʫ 

ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʚʠʙʨʘʥʦʾ ʢʦʤʽʨʢʠ ʟôʷʚʠʪʴʩʷ ʯʝʨʚʦʥʠʡ ʪʨʠʢʫʪʥʠʢ); 

Á ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʫ ʤʠʰʽ ʥʘ ʢʦʤʽʨʢʫ ʟ ʧʨʠʤʽʪʢʦʶ ʟôʷʚʣʷʻʪʴʩʷ 
ʧʨʷʤʦʢʫʪʥʘ ʟʦʥʘ ʟ ʪʝʢʩʪʦʤ ʧʨʠʤʽʪʢʠ;  



33 

 

Á ʟʤʽʥʶʚʘʥʥʷ ʪʝʢʩʪʫ ʧʨʠʤʽʪʢʠ ʘʙʦ ʾʾ ʚʠʣʫʯʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ  ʚʽʜʧʦʚʽʜʥʠʭ ʧʫʥʢʪʽʚ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

 

ʊʠʧʠ ʜʘʥʠʭ  ʫ ʢʦʤʽʨʢʘʭ ʪʘ ʾʭ ʚʚʝʜʝʥʥʷ  

ɯʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʚ ʢʦʤʽʨʢʠ, ʤʦʞʝ ʙʫʪʠ  ʨʽʟʥʠʭ ʪʠʧʽʚ 

(ʬʦʨʤʘʪʽʚ): ʪʝʢʩʪ, ʯʠʩʣʦ, ʜʘʪʘ ʽ ʯʘʩ, ʬʦʨʤʫʣʘ. 

ɼʣʷ ʚʚʝʜʝʥʥʷ ʚ ʢʦʤʽʨʢʫ ʪʘʙʣʠʮʽ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʜʘʥʠʭ 

ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʤʽʨʢʫ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ; 

Á ʚʚʦʜʷʪʴ ʜʘʥʽ (ʯʠʩʣʦ, ʪʝʢʩʪ, ʬʦʨʤʫʣʫ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʣʘʚʽʘʪʫʨʫ; 

Á ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʚʝʜʝʥʥʷ: 

- ʥʘʪʠʩʢʫʶʪʴ ʢʣʘʚʽʰʫ  Enter; 

- ʘʙʦ ʢʣʘʮʘʶʪʴ ʤʠʰʝʶ ʧʦ ʽʥʰʽʡ ʧʦʨʦʞʥʽʡ ʢʦʤʽʨʮʽ. 

ʊʝʢʩʪ 

ʅʘʡʯʘʩʪʽʰʝ ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʴ ʨʦʟʧʦʯʠʥʘʶʪʴ ʽʟ ʚʚʝʜʝʥʥʷ 

ʪʝʢʩʪʫ. ʊʝʢʩʪ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʧʦʧʝʨʝʜʥʴʦ ʘʢʪʠʚʽʟʦʚʘʥʽʡ 

ʢʦʤʽʨʮʽ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʨʽʚʥʶʻʪʴʩʷ ʧʦ ʣʽʚʦʤʫ ʢʨʘʶ. ʋ ʨʘʟʽ, ʢʦʣʠ 

ʜʦʚʞʠʥʘ ʪʝʢʩʪʦʚʦʛʦ ʥʘʜʧʠʩʫ ʧʝʨʝʚʠʱʫʻ ʨʦʟʤʽʨ ʢʦʤʽʨʢʠ, ʨʝʰʪʘ ʡʦʛʦ 

ʟʘʧʠʩʫʻʪʴʩʷ ʧʨʘʚʦʨʫʯ ʚʽʜ ʘʢʪʠʚʥʦʾ ʢʦʤʽʨʢʠ. ʇʨʦʪʝ, ʬʘʢʪʠʯʥʦ, ʚʩʷ 

ʽʥʬʦʨʤʘʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʚ ʘʢʪʠʚʽʟʦʚʘʥʽʡ ʥʘ ʧʦʯʘʪʢʫ ʚʚʝʜʝʥʥʷ 

ʪʝʢʩʪʫ ʢʦʤʽʨʮʽ. ʗʢʱʦ ʢʣʘʮʥʫʪʠ ʤʠʰʝʶ ʟʘ ʤʝʞʘʤʠ ʢʦʤʽʨʢʠ ʟ ʚʚʝʜʝʥʠʤ 

ʪʝʢʩʪʦʤ, ʪʦ ʥʘ ʝʢʨʘʥʽ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʣʠʰʝ ʡʦʛʦ ʯʘʩʪʠʥʘ, ʦʙʤʝʞʝʥʘ 

ʨʦʟʤʽʨʦʤ ʢʦʤʽʨʢʠ, ʘ ʨʝʰʪʘ ʪʝʢʩʪʫ ʙʫʜʝ ʥʝʚʠʜʠʤʦʶ. ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʪʝʢʩʪʫ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʢʦʤʽʨʢʠ ʷʢ ʬʘʢʪʠʯʥʦ, ʪʘʢ ʽ ʚʽʟʫʘʣʴʥʦ, ʚʠʢʦʥʫʶʪʴ 

ʪʘʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: ʌʦʨʤʘʪÝʗʯʝʡʢʠÝ ɺʳʨʘʚʥʠʚʘʥʠʝ Ý 

ʇʝʨʝʥʦʩʠʪʴ ʧʦ ʩʣʦʚʘʤ. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʬʨʘʛʤʝʥʪʠ ʪʝʢʩʪʫ, ʦʙʤʝʞʝʥʽ 

ʰʠʨʠʥʦʶ ʩʪʦʚʧʯʠʢʘ, ʙʫʜʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʦʜʠʥ ʧʽʜ ʦʜʥʠʤ. 

ʏʠʩʣʘ 

ɹʫʜʴ-ʷʢʝ ʯʠʩʣʦ ʚʚʦʜʠʪʴʩʷ ʚ ʘʢʪʠʚʽʟʦʚʘʥʫ ʢʦʤʽʨʢʫ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʨʽʚʥʶʻʪʴʩʷ ʧʦ ʧʨʘʚʦʤʫ ʥʠʞʥʴʦʤʫ ʢʨʘʶ. ɿʘ ʧʦʪʨʝʙʠ, 

ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʯʠʩʝʣ ʫ ʢʦʤʽʨʮʽ ʟʤʽʥʶʶʪʴ. ʏʠʩʣʦʚʽ ʜʘʥʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʚʝʜʝʥʽ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʭ ʪʘ ʬʦʨʤʘʪʘʭ: ʫ ʚʠʛʣʷʜʽ ʮʽʣʦʛʦ ʯʠʩʣʘ 

(124); ʜʝʩʷʪʢʦʚʦʛʦ ʜʨʦʙʫ (14,426) ʽʟ ʪʦʯʥʽʩʪʶ ʜʦ 30 ʟʥʘʢʽʚ ʧʽʩʣʷ ʢʦʤʠ; 

ʟʚʠʯʘʡʥʦʛʦ ʜʨʦʙʫ (1 1/5 ); ʛʨʦʰʦʚʦʛʦ ʬʦʨʤʘʪʫ (1,20 ʛʨʥ., 5$). ʗʢʱʦ ʫ 

ʯʠʩʣʽ ʙʽʣʴʰʝ, ʥʽʞ 12 ʮʠʬʨ, Excel ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʚʦʜʠʪʴ ʡʦʛʦ ʫ 

ʬʦʨʤʘʪ ʟ ʧʣʘʚʘʶʯʦʶ ʢʦʤʦʶ, ʪʦʙʪʦ ʚʚʝʜʝʥʝ ʫ ʢʦʤʽʨʢʫ ʯʠʩʣʦ 

0,000000000137 ʧʽʩʣʷ ʟʤʽʥʠ ʘʢʪʠʚʥʦʾ ʢʦʤʽʨʢʠ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 1,37ɽ - 

10. ʇʨʠ ʟʘʧʠʩʽ ʜʝʩʷʪʢʦʚʦʛʦ ʜʨʦʙʫ ʮʽʣʘ ʯʘʩʪʠʥʘ ʚʽʜ ʜʝʩʷʪʢʦʚʦʾ 

ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʢʦʤʦʶ! ɼʣʷ ʟʘʧʠʩʫ ʯʠʩʣʘ ʫ ʧʝʚʥʦʤʫ ʬʦʨʤʘʪʽ 

ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: ʌʦʨʤʘʪÝʗʯʝʡʢʠÝʏʠʩʣʦ ʽ ʚʠʙʠʨʘʶʪʴ 

ʧʦʪʨʽʙʥʠʡ ʬʦʨʤʘʪ. 



34 

 

ɼʘʪʘ, ʯʘʩ 

ʆʜʥʽʻʶ ʟ ʬʦʨʤ ʯʠʩʣʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʤʽʨʮʽ Excel ʤʦʞʝ ʙʫʪʠ 

ʜʘʪʘ ʘʙʦ ʯʘʩ. ɼʘʪʠ ʥʘʡʯʘʩʪʽʰʝ ʚʚʦʜʷʪʴʩʷ ʫ ʬʦʨʤʽ 14.3, 14.03.05,  

14 ʙʝʨ 05 ʪʦʱʦ. ɼʥʽ, ʤʽʩʷʮʽ ʽ ʨʦʢʠ ʧʨʠ ʚʚʝʜʝʥʥʽ ʜʘʪʠ ʚʽʜʦʢʨʝʤʣʶʶʪʴ 

ʢʨʘʧʢʦʶ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʚʦʜʠʪʴ ʯʠʩʣʦ ʫ ʬʦʨʤʘʪ ʜʘʪʠ (ʯʘʩʪʦ ʮʝ ʻ 

ʧʨʠʯʠʥʦʶ ʧʦʤʠʣʢʠ ʧʨʠ ʟʘʧʠʩʽ ʜʝʩʷʪʢʦʚʦʛʦ ʜʨʦʙʫ). ɸʥʘʣʦʛʽʯʥʦ 

ʟʘʧʠʩʫʻʪʴʩʷ ʯʘʩ. ɺʠʛʣʷʜ ʟʘʧʠʩʫ ʜʘʪʠ ʽ ʯʘʩʫ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʚ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʚʠʢʦʥʫʶʯʠ ʜʽʾ: ʌʦʨʤʘʪÝʗʯʝʡʢʠÝʏʠʩʣʦ Ýɼʘʪʘ.  

ɸʚʪʦʟʘʧʦʚʥʝʥʥʷ ʢʦʤʽʨʦʢ 

Excel ʫ ʩʚʦʻʤʫ ʘʢʪʠʚʽ ʤʘʻ ʜʦʩʠʪʴ ʟʨʫʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ, ʷʢʠʡ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʶʻ ʚʚʝʜʝʥʥʷ ʯʠʩʣʦʚʠʭ ʪʘ 

ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʚ ʤʝʞʘʭ ʧʝʚʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʘʙʦ ʟʘ 

ʧʝʚʥʠʤ ʟʘʢʦʥʦʤ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʠʭ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʨʷʜʢʦʚʽ 

ʥʦʤʝʨʠ (1,2,3 ...), ʜʘʪʠ (1.02.05, 2.02.05 ...), ʜʥʽ ʪʠʞʥʷ (ʧʦʥʝʜʽʣʦʢ, 

ʚʽʚʪʦʨʦʢ, ...), ʤʽʩʷʮʽ ʨʦʢʫ (ʩʽʯʝʥʴ, ʣʶʪʠʡ ...)  ʪʘ ʽʥʰʽ ʩʧʠʩʢʠ.    

ɿʘʧʦʚʥʝʥʥʷ ʩʫʤʽʞʥʠʭ ʢʦʤʽʨʦʢ ʯʠʩʣʦʚʠʤʠ ʜʘʥʠʤʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʨʽʟʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ. 

ʇʨʦʪʷʛʫʚʘʥʥʷ ʤʘʨʢʝʨʫ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ 

Á ʫ ʚʠʙʨʘʥʫ ʢʦʤʽʨʢʫ ʟʘʧʠʩʫʶʪʴ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ; 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʩʫʩʽʜʥʶ ʢʦʤʽʨʢʫ ʪʘ ʟʘʧʠʩʫʶʪʴ ʥʘʩʪʫʧʥʝ ʟʥʘʯʝʥʥʷ; 

Á ʨʽʟʥʠʮʷ ʤʽʞ ʜʨʫʛʠʤ ʽ ʧʝʨʰʠʤ ʚʚʝʜʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʙʫʜʝ 

ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʢʨʦʢʫ (ʧʨʠ ʚʚʝʜʝʥʥʽ ʜʘʪ ʟ  ʢʨʦʢʦʤ ʟʤʽʥʶʚʘʥʥʷ 1 

ʜʝʥʴ ʮʶ ʜʽʶ ʧʨʦʧʫʩʢʘʶʪʴ); 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʢʦʤʽʨʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʦʯʘʪʢʦʚʝ ʪʘ ʥʘʩʪʫʧʥʝ ʟʥʘʯʝʥʥʷ 
ʩʧʠʩʢʫ; 

Á ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʢʘʞʯʠʢ ʤʠʰʽ ʫ ʧʨʘʚʠʡ ʥʠʞʥʽʡ ʢʫʪ ʚʠʦʢʨʝʤʣʝʥʠʭ 
ʢʦʤʽʨʦʢ ʥʘ ʤʘʨʢʝʨ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ (<), ʱʦʙ ʚʽʥ ʥʘʙʫʚ ʚʠʛʣʷʜʫ 
ʯʦʨʥʦʛʦ ʭʨʝʩʪʠʢʘ (é); 

Á ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ ʧʨʦʪʷʛʫʶʪʴ ʢʫʨʩʦʨ ʯʝʨʝʟ 

ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ; 

Á ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʨʘʥʠʡ ʜʽʘʧʘʟʦʥ ʙʫʜʝ ʟʘʧʦʚʥʝʥʦ ʜʘʥʠʤʠ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʟʘʜʘʥʠʡ ʢʨʦʢ; 

Á ʧʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ ʤʘʨʢʝʨʘ ʚʥʠʟ ʘʙʦ ʧʨʘʚʦʨʫʯ ʜʘʥʽ ʙʫʜʫʪʴ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ, ʚʚʝʨʭ ʘʙʦ ʣʽʚʦʨʫʯ - ʟʤʝʥʰʫʚʘʪʠʩʷ. 

 ʇʨʦʛʨʝʩʽʷ 

ʗʢʱʦ ʩʧʠʩʦʢ, ʱʦ ʪʨʝʙʘ ʩʪʚʦʨʠʪʠ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʠʩʝʣ, ʢʦʞʥʝ 

ʥʘʩʪʫʧʥʝ ʽʟ ʷʢʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘ ʜʝʷʢʝ ʧʦʩʪʽʡʥʝ 

ʟʥʘʯʝʥʥʷ, ʘʙʦ ʚ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ, ʪʦ ʤʦʞʥʘ ʟʘʧʦʚʥʠʪʠ ʜʽʘʧʘʟʦʥ 

ʢʦʤʽʨʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ ʘʨʠʬʤʝʪʠʯʥʦʾ ʘʙʦ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʧʨʦʛʨʝʩʽʾ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 
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Á ʚʚʦʜʷʪʴ ʧʝʨʰʝ ʟʥʘʯʝʥʥʷ ʩʧʠʩʢʫ ʫ ʚʠʙʨʘʥʫ ʢʦʤʽʨʢʫ, ʧʽʜʪʚʝʨʜʞʫʶʪʴ 
ʚʚʝʜʝʥʥʷ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Enter; 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʤʽʨʢʫ ʟ ʚʚʝʜʝʥʠʤ ʟʥʘʯʝʥʥʷʤ; 

Á  ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɻʣʘʚʥʘʷÝ ɿʘʧʦʣʥʠʪʴ Ýʇʨʦʛʨʝʩʩʠʷ; 

Á ʚ ʦʜʥʦʡʤʝʥʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʛʨʫʧʽ 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʽʜʤʽʯʘʶʪʴ ʧʦ ʩʪʦʣʙʮʘʤ, ʘʙʦ ʧʦ ʩʪʨʦʢʘʤ; 

Á ʫ ʧʦʣʝ ʐʘʛ ʚʚʦʜʷʪʴ ʚʝʣʠʯʠʥʫ ʢʨʦʢʫ (ʨʽʟʥʠʮʶ ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ 

ʟʥʘʯʝʥʥʷʤʠ); 

Á ʫ ʟʦʥʽ ʊʠʧ ʚʽʜʤʽʯʘʶʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ, ʘʙʦ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ; 

Á ʫ ʧʦʣʽ ʇʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʢʘʟʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʩʧʠʩʢʫ; 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ. 

ɼʣʷ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ ʢʦʤʽʨʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʥʽ 

ʩʧʠʩʢʠ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ Excel, ʘʙʦ ʩʪʚʦʨʶʶʪʴ ʦʩʦʙʠʩʪʽ. 

ʌʦʨʤʘʪʫʚʘʥʥʷ ʚʤʽʩʪʫ ʢʦʤʽʨʦʢ 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʽʥʬʦʨʤʘʮʽʾ, ʚʚʝʜʝʥʦʾ ʚ ʢʦʤʽʨʢʠ ʪʘʙʣʠʮʽ, ʜʦ 

ʥʝʾ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʟʘʩʦʙʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. ɿ 

ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʦʜʥʦʪʠʧʥʠʭ ʦʧʝʨʘʮʽʡ ʟ 

ʬʦʨʤʘʪʫʚʘʥʥʷ (ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʠʧʫ ʪʘ ʨʦʟʤʽʨʫ ʰʨʠʬʪʫ, ʬʦʨʤʘʪʫ ʯʠʩʝʣ, 

ʚʠʨ̔ʚʥʶʚʘʥʥʷ ʚ ʢʦʤʽʨʮʽ ʪʦʱʦ) ʜʦʮʽʣʴʥʦ ʧʦʜʽʙʥʽ ʦʧʝʨʘʮʽʾ ʧʨʦʚʦʜʠʪʠ ʟ 

ʛʨʫʧʦʶ ʢʦʤʽʨʦʢ.  ɿ ʮʽʻʶ ʤʝʪʦʶ:  

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʢʦʤʽʨʢʫ ʘʙʦ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʜʦ ʷʢʠʭ ʪʨʝʙʘ 
ʟʘʩʪʦʩʫʚʘʪʠ ʬʦʨʤʘʪʫʚʘʥʥʷ; 

Á ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: ʌʦʨʤʘʪ Ý ʗʯʝʡʢʠ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʜʣʷ: 

ü ʟʤʽʥʠ ʬʦʨʤʘʪʫ ʜʘʥʠʭ: 

- ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʏʠʩʣʦ  Ý ʏʠʩʣʦʚʳʝ ʬʦʨʤʘʪʳ ʪʘ ʚʠʙʠʨʘʶʪʴ 

ʧʦʪʨʽʙʥʠʡ ʬʦʨʤʘʪ ʯʠʩʣʘ; 

ü ʟʤʽʥʠ ʚʠʨʽʚʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʤʽʨʮʽ: 

- ʚʠʙʠʨʘʶʪʴ ʟʘʢʣʘʜʢʫ ɺʳʨʘʚʥʠʚʘʥʠʝ; 

- ʫ ʟʦʥʽ ɺʳʨʘʚʥʠʚʘʥʠʝ ʫ ʧʦʣʷʭ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʽ ʧʦ ʚʝʨʪʠʢʘʣʠ 

ʽʟ ʩʧʠʩʢʽʚ ʚʠʙʠʨʘʶʪʴ ʚʘʨʽʘʥʪ ʚʠʨʽʚʥʶʚʘʥʥʷ; 

- ʫ ʟʦʥʽ ʆʨʠʝʥʪʘʮʠʷ ʧʝʨʝʤʽʱʫʶʪʴ ʩʣʦʚʦ ʥʘʜʧʠʩʴ ʥʘ ʢʫʪ 90ʦ ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʤʽʨʮʽ, ʘʙʦ ʧʽʜ 

ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʢʫʪʦʤ ʥʘʭʠʣʫ, ʚʢʘʟʘʚʰʠ ʧʦʪʨʽʙʥʝ ʟʥʘʯʝʥʥʷ ʥʘ 

ʯʠʩʣʦʚʦʤʫ ʧʦʢʘʞʯʠʢʫ; 

- ʫ  ʟʦʥʽ ʆʪʦʙʨʘʞʝʥʠʝ ʚʽʜʤʽʯʘʶʪʴ ʧʫʥʢʪ ʧʝʨʝʥʦʩʠʪʴ ʧʦ ʩʣʦʚʘʤ 

ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʤʽʨʮʽ ʥʝ ʚ ʦʜʠʥ ʨʷʜʦʢ, ʘ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʾʾ ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʥʘʩʪʫʧʥʽ ʨʷʜʢʠ; 

- ʚʽʜʤʽʯʘʶʪʴ ʧʫʥʢʪ ʦʙʲʝʜʠʥʝʥʠʝ ʷʯʝʝʢ ʜʣʷ ʦʙôʻʜʥʘʥʥʷ 

ʧʦʧʝʨʝʜʥʴʦ ʚʠʙʨʘʥʠʭ ʢʦʤʽʨʦʢ ʚ ʦʜʥʫ; 
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ü ʟʤʽʥʠ ʰʨʠʬʪʫ ʪʘ ʟʘʧʠʩʫ ʽʥʜʝʢʩʽʚ:  

- ʚʠʙʠʨʘʶʪʴ ʟʘʢʣʘʜʢʫ ʐʨʠʬʪ; 

- ʫ ʧʦʣʷʭ ʐʨʠʬʪ, ʅʘʯʝʨʪʘʥʠʝ, ʈʘʟʤʝʨ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʽʚ 

ʚʠʛʣʷʜ, ʥʘʢʨʝʩʣʝʥʥʷ ʽ ʨʦʟʤʽʨ ʣʽʪʝʨ; 

- ʫ  ʟʦʥʽ ɺʠʜʦʠʟʤʝʥʝʥʠʝ ʚʽʜʤʽʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʧʫʥʢʪ ʜʣʷ 

ʟʘʧʠʩʫ ʚʝʨʭʥʴʦʛʦ ʘʙʦ ʥʠʞʥʴʦʛʦ ʽʥʜʝʢʩʫ ʙʽʣʷ ʩʠʤʚʦʣʫ; 

ü ʟʤʽʥʠ ʬʦʨʤʘʪʫ  ʣʽʥʽʡ ʪʘʙʣʠʮʽ: 

- ʚʠʙʠʨʘʶʪʴ ʟʘʢʣʘʜʢʫ ɻʨʘʥʠʮʘ; 

- ʫ  ʟʦʥʽ ɺʩʝ  ʚʽʜʤʽʯʘʶʪʴ ʤʝʞʽ ʪʘʙʣʠʮʽ, ʜʦ ʷʢʠʭ ʙʫʜʝ ʟʘʩʪʦʩʦʚʘʥʝ 

ʬʦʨʤʘʪʫʚʘʥʥʷ; 

- ʫ ʧʦʣʷʭ ʪʠʧ ʣʠʥʠʠ ʽ ʮʚʝʪ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʽʚ ʪʠʧ ʽ ʢʦʣʽʨ 

ʣʽʥʽʡ ʪʘʙʣʠʮʽ; 

ü ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʬʦʥʫ ʢʦʤʽʨʦʢ: 

- ʚʠʙʠʨʘʶʪʴ ʟʘʢʣʘʜʢʫ ɺʠʜ; 

- ʫ  ʟʦʥʽ ʎʚʝʪ ʚʽʜʤʽʯʘʶʪʴ ʢʦʣʽʨ ʬʦʥʫ ʢʦʤʽʨʢʠ, ʷʢʠʡ ʙʫʜʝ 

ʚʽʜʦʙʨʘʞʝʥʦ ʫ  ʟʦʥʽ ʆʙʨʘʟʝʮ; 

Á ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʘʪʫʚʘʥʥʷ 

ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ5 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʢʘʤʠ ʨʦʙʦʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʪʘʙʣʠʯʥʦʛʦ 

ʧʨʦʮʝʩʦʨʘ Excel, ʥʘʚʯʠʪʠʩʴ ʩʪʚʦʨʶʚʘʪʠ, ʬʦʨʤʘʪʫʚʘʪʠ 

ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʪʘʙʣʠʮʽ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Excel. 

ʉʪʚʦʨʠʪʠ ʪʘ ʟʘʧʦʚʥʠʪʠ ʥʘʚʝʜʝʥʫ ʫ ʟʘʚʜʘʥʥʽ ʪʘʙʣ.1.6 ʟʘ ʪʘʢʠʤʠ 

ʚʠʤʦʛʘʤʠ: 

- ʥʘʟʚʘ ʪʘʙʣʠʮʽ (Arial, 14 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ); 

- ʰʘʧʢʘ (Times New Roman, 12 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ, ʚʠʨʽʚʥʶʚʘʥʥʷ ï 

ʧʦ ʮʝʥʪʨʫ); 

- ʮʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʢʦʤʽʨʦʢ (Arial, 12 ʧʪ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ 
ʮʝʥʪʨʫ); 

- ʥʦʤʝʨʠ ʟʘ ʧʦʨʷʜʢʦʤ ʟʘʧʦʚʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʨʢʝʨʫ 

ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ; 

- ʜʘʪʠ ʟʘʧʦʚʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʝʩʽʾ; 

- ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʘʪʘʤʽʥʫ ʜʦ ʦʯʠʱʝʥʥʷ ʟʘʧʦʚʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʝʩʽʾ;  
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- ʥʘʟʚʠ ʩʪʦʚʧʯʠʢʽʚ ñʜʦ ʦʯʠʱʝʥʥʷò,  ñʧʽʩʣʷ ʦʯʠʱʝʥʥʷò ʜʣʷ 

ʭʽʤʽʯʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶ ʟʘʧʦʚʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʨʢʝʨʫ 

ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ; 

- ʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫʩʪʘʥʦʚʢʠ ʟʘʧʦʚʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʤʘʨʢʝʨʫ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ; 

- ʚʩʪʘʥʦʚʠʪʠ ʦʜʥʘʢʦʚʫ ʰʠʨʠʥʫ ʩʪʦʚʧʯʠʢʽʚ ʽ ʚʠʩʦʪʫ ʨʷʜʢʽʚ; 

- ʟʘʛʘʣʴʥʘ ʨʘʤʢʘ ʪʘʙʣʠʮʽ ï ʧʦʜʚʽʡʥʘ. 

ʅʘ ʢʦʤʽʨʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʟʚʫ ʪʘʙʣʠʮʽ, ʟʨʦʙʠʪʠ ʧʨʠʤʽʪʢʫ, ʚ ʷʢʽʡ 

ʨʦʟʤʽʩʪʠʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʠʢʦʥʘʚʮʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

ʅʘʜʘʪʠ ʢʦʤʽʨʢʘʤ ʽʟ ʜʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʬʦʨʤʘʪʫ ʜʘʪʠ ʪʠʧʫ 

ñ14 ʤʘʨò . 

ʅʘ ʢʦʤʽʨʢʫ ʟ ʥʘʟʚʦʶ ñʍʉʂò ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʤʽʪʢʫ ñʍʽʤʽʯʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʢʠʩʥʶò. 

1. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

2. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ Excel. 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

 

ʇʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʙʽʦʨʝʘʢʪʦʨʘ ʧʨʠ ʦʯʠʱʝʥʥʽ ʚʦʜʠ ʚʽʜ 
ʢʘʪʘʤʽʥʫ ʘʩʦʮʽʘʮʽʻʶ ʛʨʘʤʚʽʜôʻʤʥʠʭ ʙʘʢʪʝʨʽʡ 

ʊʘʙʣʠʮʷ 1.6 

ˉ ʧ.ʧ. 
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ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʢʘʪʘʤʽʥʫ, 

ʤʛ/ʜʤ3 

ʍCʂ, ʤʛ/ʜʤ3 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʫʩʪʘʥʦʚʢʠ, 
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1 . 01.05.06 100 5 120 80 6 

2 . 19.05.06 200 7 280 115 6 

3 . 06.06.06 300 12 610 150 6 

4 . 24.06.06 400 15 860 240 6 

5 . 12.07.06 500 18,5 1056 320 6 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢ ʟʘʚʘʥʪʘʞʠʪʠ MS Excel? 

2. ʑʦ ʟʘʛʘʣʴʥʦʛʦ ʽ ʚʽʜʤʽʥʥʦʛʦ ʫ ʙʫʜʦʚʽ ʚʽʢʥʘ ʪʝʢʩʪʦʚʦʛʦ ʧʨʦʮʝʩʦʨʘ 
Word ʽ ʧʨʦʮʝʩʦʨʘ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ Excel? 

3. ʑʦ ʩʦʙʦʶ ʧʨʝʜʩʪʘʚʣʷʻ ʜʦʢʫʤʝʥʪ Excel? 

4. ɯʟ ʯʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʘʨʢʫʰ ʨʦʙʦʯʦʾ ʢʥʠʛʠ? 

5. ʗʢ ʩʬʦʨʤʫʚʘʪʠ ʪʘʙʣʠʮʶ ʧʦʪʨʽʙʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ? 
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6. ʗʢ ʦʙôʻʜʥʘʪʠ ʢʦʤʽʨʢʠ ʽ ʜʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙôʻʜʥʘʥʥʷ 
ʢʦʤʽʨʦʢ?  

7. ʗʢ ʟʤʽʥʠʪʠ ʰʠʨʠʥʫ ʩʪʦʚʧʯʠʢʽʚ  ʪʘ ʚʠʩʦʪʫ ʨʷʜʢʽʚ? 

8. ʗʢ ʟʘʜʘʪʠ ʰʠʨʠʥʫ, ʘʙʦ ʚʠʩʦʪʫ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ ʜʣʷ ʛʨʫʧʠ 
ʢʦʤʽʨʦʢ? 

9. ʗʢ ʚʩʪʘʥʦʚʠʪʠ ʤʝʞʽ ʪʘʙʣʠʮʽ? 

10. ʗʢ ʚʩʪʘʚʠʪʠ ʧʦʨʦʞʥʽ ʢʦʤʽʨʢʫ, ʩʪʦʚʧʯʠʢ ʽ ʨʷʜʦʢ? 

11. ʗʢʽ ʪʠʧʠ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʥʝʩʝʥʽ ʚ ʢʦʤʽʨʢʫ ʪʘ ʷʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ 
ʟʘʧʠʩʫ? 

12. ʗʢ ʟʤʽʥʠʪʠ ʬʦʨʤʘʪ ʜʘʥʠʭ? 

13. ʑʦ ʨʦʟʫʤʽʶʪʴ ʧʽʜ ʬʦʨʤʘʪʦʤ ʢʦʤʽʨʢʠ ʽ ʷʢ ʡʦʛʦ ʚʩʪʘʥʦʚʠʪʠ? 

14. ʗʢ ʚʠʨʽʚʥʷʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʢʦʤʽʨʮʽ? 

15. ʗʢ ʟʤʽʥʠʪʠ ʦʨʽʻʥʪʘʮʽʶ ʨʦʟʤʽʱʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʢʦʤʽʨʮʽ? 

16. ʗʢ ʨʦʟʤʽʩʪʠʪʠ ʫ ʢʦʤʽʨʮʽ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʫ, ʨʦʟʤʽʨ ʷʢʦʛʦ ʧʝʨʝʚʠʱʫʻ 
ʰʠʨʠʥʫ ʢʦʤʽʨʢʠ? 

17.  ʗʢʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ  ʪʘʙʣʠʮʽ ʥʘʜʘʻ 
Excel? 

18. ʗʢ ʫʩʪʘʥʦʚʠʪʠ ʧʨʠʤʽʪʢʫ ʥʘ ʢʦʤʽʨʢʫ? 

19. ʗʢ ʧʨʦʚʝʩʪʠ ʨʝʜʘʛʫʚʘʥʥʷ, ʬʦʨʤʘʪʫʚʘʥʥʷ ʽ ʚʠʣʫʯʝʥʥʷ ʚʤʽʩʪʫ 

ʧʨʠʤʽʪʢʠ? 
 

1.6. ʇʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʷʭ 

ʆʙʯʠʩʣʝʥʥʷ ʚ Excel ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʧʦʪʫʞʥʦʛʦ 

ʘʧʘʨʘʪʘ ʬʦʨʤʫʣ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽʟ ʟʘʥʝʩʝʥʥʷʤ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʯʠʩʣʝʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʘʙʣʠʮʶ. ʌʦʨʤʫʣʠ, ʟʘʟʚʠʯʘʡ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʥʘʜ ʜʘʥʠʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ 

ʨʽʟʥʠʭ ʢʦʤʽʨʢʘʭ ʨʦʙʦʯʦʛʦ ʘʨʢʫʰʘ, ʥʘ ʨʽʟʥʠʭ ʘʨʢʫʰʘʭ ʘʙʦ ʚ ʨʽʟʥʠʭ 

ʢʥʠʛʘʭ. ʌʦʨʤʫʣʦʶ ʚ Excel ʥʘʟʠʚʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ, ʱʦ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʥʘʢʘ ñ=ò (ʜʦʨʽʚʥʶʻ), ʚ ʷʢʫ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ 

ʧʦʩʪʽʡʥʽ ʟʥʘʯʝʥʥʷ (ʩʪʘʣʽ, ʘʙʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʠ ʟʽ ʩʪʘʣʠʤʠ); 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʟʤʽʥʥʽ; ʽʤʝʥʘ; ʬʫʥʢʮʽʾ; ʦʧʝʨʘʪʦʨʠ. ʋ 

ʬʦʨʤʫʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʦʧʝʨʘʪʦʨʠ: ʜʦʜʘʚʘʥʥʷ ñ+ò, ʚʽʜʥʽʤʘʥʥʷ 

ñ-ò, ʤʥʦʞʝʥʥʷ ñ*ò, ʜʽʣʝʥʥʷ ñ/ò, ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ ñ^ò ʘ ʪʘʢʦʞ 

ʚʽʜʥʦʩʥʽ, ʘʙʩʦʣʶʪʥʽ ʽ ʟʤʽʰʘʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ. 

ʇʨʠʢʣʘʜʘʤʠ ʬʦʨʤʫʣ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʽ ʟʘʧʠʩʠ:  

=A8-B8;  =C3+D3*$E$1;  =F6/G6;  = ʉʋʄʄ(ɸ5:ɸ12). 

ʈʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʜʽʡ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʢʦʤʽʨʢʫ, ʱʦ ʤʽʩʪʠʪʴ 

ʬʦʨʤʫʣʫ, ʧʽʩʣʷ ʾʾ ʚʝʜʝʥʥʷ ʽ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Enter. 

ʗʢʱʦ ʢʦʤʽʨʢʫ ʟ ʬʦʨʤʫʣʦʶ ʟʨʦʙʠʪʠ ʟʥʦʚʫ ʘʢʪʠʚʥʦʶ, ʪʦ ʬʦʨʤʫʣʫ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʽ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʚ ʨʷʜʢʫ ʬʦʨʤʫʣ.  
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ɿʘʧʠʩ ʬʦʨʤʫʣ 

Á ʘʢʪʠʚʽʟʫʶʪʴ  ʢʦʤʽʨʢʫ, ʚ ʷʢʫ ʪʨʝʙʘ ʟʘʧʠʩʘʪʠ ʬʦʨʤʫʣʫ; 

Á ʟ ʢʣʘʚʽʘʪʫʨʠ ʚʚʦʜʷʪʴ ʟʥʘʢ ñ=ò (ʙʝʟ ʣʘʧʦʢ); 

Á ʧʝʨʝʤʠʢʘʶʪʴ ʢʣʘʚʽʘʪʫʨʫ ʥʘ ʣʘʪʠʥʩʴʢʫ (ʘʥʛʣʽʡʩʴʢʫ) ʨʦʟʢʣʘʜʢʫ; 

Á ʟʘʧʠʩʫʶʪʴ ʧʦʪʨʽʙʥʫ ʬʦʨʤʫʣʫ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʘʜʨʝʩ 

ʢʦʤʽʨʦʢ ʟ ʜʘʥʠʤʠ, ʥʘʜ ʷʢʠʤʠ ʪʨʝʙʘ ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʠ; 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʠʤʚʦʣʽʚ; ʯʠʩʝʣ; ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʪʦʱʦ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʘʭʫʥʢʫ (ʯʠʩʣʦʚʽ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʜʝʩʷʪʢʦʚʠʭ ʜʨʦʙʽʚ 

ʥʝʦʙʭʽʜʥʦ  ʟʘʧʠʩʫʚʘʪʠ  ʯʝʨʝʟ ʢʦʤʫ!); 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʣʘʚʽʰʫ Enter; 

Á ʫ ʚʠʙʨʘʥʽʡ ʢʦʤʽʨʮʽ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʴ. 

ʗʢʱʦ ʢʦʤʽʨʢʫ ʟʥʦʚʫ ʘʢʪʠʚʽʟʫʚʘʪʠ, ʪʦ ʬʦʨʤʫʣʘ, ʟʘ ʷʢʦʶ 

ʧʨʦʚʦʜʠʣʦʩʷ ʦʙʯʠʩʣʝʥʥʷ, ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʫ ʨʷʜʢʫ ʬʦʨʤʫʣ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʽʡ ʫ ʬʦʨʤʫʣʽ ʟʘ 

ʧʝʚʥʠʤ ʧʦʨʷʜʢʦʤ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʘʨʠ ʜʫʞʦʢ. ʅʘʧʨʠʢʣʘʜ, 

ʷʢʱʦ ʪʨʝʙʘ ʟʥʘʡʪʠ ʩʝʨʝʜʥʻ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʯʦʪʠʨʴʦʭ ʢʦʤʽʨʦʢ ʟ 

ʘʜʨʝʩʘʤʠ F4, ʉ5, F6, D9, ʪʦ ʬʦʨʤʫʣʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ:  

= (F4+C5+F6+D9)/4. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʬʦʨʤʫʣʘʭ ʧʦʩʠʣʘʥʴ  ʥʘ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ 

ʌʦʨʤʫʣʠ ʚ Excel ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʫ ʢʦʤʽʨʢʠ 

(ʥʘʧʨʠʢʣʘʜ, A5), ʘʜʨʝʩʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʤʽʨʦʢ (ʥʘʧʨʠʢʣʘʜ, A5;B5;G5) 

ʘʙʦ ʘʜʨʝʩʫ ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ (ʥʘʧʨʠʢʣʘʜ, D5:D10). ɿ ʤʝʪʦʶ 

ʟʘʦʱʘʜʞʝʥʥʷ ʯʘʩʫ ʪʘ ʚʠʢʣʶʯʝʥʥʷ ʧʦʤʠʣʦʢ ʧʨʠ ʚʚʝʜʝʥʥʽ ʧʦʩʠʣʘʥʴ ʥʘ 

ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ, ʘʙʦ ʥʘ ʾʭ ʜʽʘʧʘʟʦʥʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʤʠʰʝʶ. ɼʣʷ ʮʴʦʛʦ ʚ 

ʧʨʦʮʝʩʽ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ ʜʦʩʪʘʪʥʴʦ ʢʣʘʮʥʫʪʠ ʧʦ ʢʦʤʽʨʮʽ, ʘʙʦ 

ʚʠʦʢʨʝʤʠʪʠ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʢʦʦʨʜʠʥʘʪʠ ʷʢʠʭ ʧʨʠʩʫʪʥʽ ʫ ʬʦʨʤʫʣʽ, ʽ 

ʥʘ ʤʽʩʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʫʨʩʦʨʫ ʫ ʬʦʨʤʫʣʽ ʟôʷʚʠʪʴʩʷ ʧʦʪʨʽʙʥʘ ʘʜʨʝʩʘ. 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʤʽʨʦʢ, ʥʘ ʷʢʽ ʻ ʧʦʩʠʣʘʥʥʷ ʫ ʬʦʨʤʫʣʽ, ʟʤʽʥʷʪʴʩʷ, ʪʦ 

ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ ʪʘʢʦʞ ʟʤʽʥʠʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ.  

ʋ ʬʦʨʤʫʣʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʜʥʦʩʥʽ (ʪʠʧʫ A1), ʘʙʩʦʣʶʪʥʽ (ʪʠʧʫ 

$A$1) ʪʘ ʟʤʽʰʘʥʽ (ʪʠʧʫ $A1, ɸ$1) ʧʦʩʠʣʘʥʥʷ ʥʘ  ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ.  

ʋ ʚʽʜʥʦʩʥʠʭ ʧʦʩʠʣʘʥʥʷʭ (ʪʠʧʫ ɸ1) ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʥʦʚʣʷʻʪʴʩʷ  

ʘʜʨʝʩʘ ʢʦʤʽʨʢʠ, ʥʘ ʷʢʫ ʙʫʣʦ ʟʨʦʙʣʝʥʝ ʧʦʩʠʣʘʥʥʷ, ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ 

ʬʦʨʤʫʣʠ ʽʟ ʦʜʥʽʻʾ ʢʦʤʽʨʢʠ ʚ ʽʥʰʽ. ʊʦʙʪʦ, ʷʢʱʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʬʦʨʤʫʣʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʢʦʤʽʨʢʠ ɸ1 ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʦ 

ʘʜʨʝʩʘ ʢʦʤʽʨʢʠ ʫ ʬʦʨʤʫʣʽ, ʥʘ ʷʢʫ ʟʨʦʙʣʝʥʝ ʧʦʩʠʣʘʥʥʷ, ʙʫʜʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʪʘʢ: ɸ2, ɸ3, ɸ4, ... . ʗʢʱʦ ï ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ, ʪʦ: 

ɺ1,ʉ1,D1, ... . ʆʢʨʽʤ ʚʽʜʥʦʩʥʠʭ ʚ Excel  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʩʦʣʶʪʥʽ 

ʧʦʩʠʣʘʥʥʷ (ʪʠʧʫ $A$1). ʉʠʤʚʦʣ $ ʬʽʢʩʫʻ ʧʦʩʠʣʘʥʥʷ,  ʟʘʣʠʰʘʻ ʡʦʛʦ 

ʥʝʟʤʽʥʥʠʤ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʬʦʨʤʫʣʠ ʚ ʽʥʰʽ ʢʦʤʽʨʢʠ. ʗʢʱʦ ʫ 

ʬʦʨʤʫʣʽ ʪʨʝʙʘ ʟʘʬʽʢʩʫʚʘʪʠ ʪʽʣʴʢʠ ʨʷʜʦʢ, ʘʙʦ ʪʽʣʴʢʠ ʩʪʦʚʧʯʠʢ, ʪʦ 
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ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʤʽʰʘʥʽ ʧʦʩʠʣʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, A$1 ʘʙʦ $A1. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʩʠʤʚʦʣ $ ʬʽʢʩʫʻ ʯʘʩʪʠʥʫ ʧʦʩʠʣʘʥʥʷ ʽ ʟʘʣʠʰʘʻ ʾʾ ʥʝʟʤʽʥʥʦʶ 

ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʬʦʨʤʫʣʠ ʣʠʰʝ ʧʦ ʚʝʨʪʠʢʘʣʽ, ʘʙʦ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʚʽʚʰʠ ʦʜʥʫ ʬʦʨʤʫʣʫ, ʤʦʞʥʘ ʰʣʷʭʦʤ ʾʾ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʧʦʚʥʠʪʠ ʧʨʷʤʦʢʫʪʥʠʡ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʜʘʥʠʤʠ.  

  

ʇʝʨʝʤʽʱʝʥʥʷ, ʢʦʧʽʶʚʘʥʥʷ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʦʨʤʫʣ 

ʇʨʦʮʝʜʫʨʘ ʚʚʝʜʝʥʥʷ ʬʦʨʤʫʣ ʚʽʜʥʦʩʥʦ ʪʨʫʜʦʤʽʩʪʢʠʡ ʧʨʦʮʝʩ. ɼʣʷ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʦʜʠʥ ʨʘʟ ʚʚʝʜʝʥʫ ʬʦʨʤʫʣʫ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴ, ʧʝʨʝʤʽʱʫʶʪʴ ʘʙʦ 

ʢʦʧʽʶʶʪʴ ʥʘ ʢʦʤʽʨʢʠ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʘʥʘʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ.  

 ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʦʨʤʫʣʠ ʥʘ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ (ʯʘʩʪʠʥʫ 

ʩʪʦʚʧʯʠʢʘ ʘʙʦ ʨʷʜʢʘ) ʟʜʽʡʩʥʶʶʪʴ, ʷʢʱʦ ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʜʽʾ 

ʟ ʜʘʥʠʤʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʧʝʚʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʢʦʤʽʨʦʢ. ʇʨʠ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʫ ʬʦʨʤʫʣʽ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜʥʦʩʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʠ 

ʢʦʤʽʨʦʢ.  

ɼʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʦʨʤʫʣʠ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʜʽʾ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʢʦʤʽʨʢʫ ʟ ʬʦʨʤʫʣʦʶ; 

Á ʧʽʜʚʦʜʷʪʴ ʧʦʢʘʞʯʠʢ ʤʠʰʽ ʜʦ ʧʨʘʚʦʛʦ ʥʠʞʥʴʦʛʦ ʢʫʪʘ ʢʦʤʽʨʢʠ 
(ʤʘʨʢʝʨʘ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ) ʪʘʢ, ʱʦʙ ʚʽʥ ʧʨʠʡʥʷʚ ʚʠʛʣʷʜ ʯʦʨʥʦʛʦ 

ʭʨʝʩʪʠʢʘ; 

Á ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ ʧʝʨʝʤʽʱʫʶʪʴ ʢʫʨʩʦʨ ʜʦ 

ʦʩʪʘʥʥʴʦʾ ʢʦʤʽʨʢʠ ʜʽʘʧʘʟʦʥʫ, ʚ ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ ʦʜʝʨʞʘʪʠ ʨʝʟʫʣʴʪʘʪ 

ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʘʥʘʣʦʛʽʯʥʦʶ ʬʦʨʤʫʣʦʶ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʧʫʩʢʘʶʪʴ 

ʢʣʘʚʽʰʫ. 

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʬʦʨʤʫʣʠ ʥʘ ʥʦʚʝ ʤʽʩʮʝ ʪʘʙʣʠʮʽ ʧʦʩʠʣʘʥʥʷ ʫ ʮʽʡ 

ʬʦʨʤʫʣʽ ʥʝ ʟʤʽʥʶʶʪʴʩʷ. ʂʦʤʽʨʢʘ, ʚ ʷʢʽʡ ʨʘʥʽʰʝ ʟʥʘʭʦʜʠʣʘʩʷ ʬʦʨʤʫʣʘ, 

ʩʪʘʻ ʚʽʣʴʥʦʶ. ɼʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʬʦʨʤʫʣʠ ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʜʽʾ:  

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʢʦʤʽʨʢʫ ʟ ʬʦʨʤʫʣʦʶ; 

Á ʧʽʜʚʦʜʷʪʴ ʧʦʢʘʞʯʠʢ ʤʠʰʽ ʜʦ ʤʝʞʽ ʢʦʤʽʨʢʠ, ʱʦʙ ʟʦʙʨʘʞʝʥʥʷ 

ʧʦʢʘʞʯʠʢʘ ʟʤʽʥʠʣʦʩʷ ʟ ʙʽʣʦʛʦ ʭʨʝʩʪʠʢʘ ʥʘ ʯʦʨʥʠʡ; 

Á ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ ʧʝʨʝʤʽʱʫʶʪʴ ʚʤʽʩʪ ʢʦʤʽʨʢʠ ʚ 
ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ ʪʘʙʣʠʮʽ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʧʫʩʢʘʶʪʴ ʢʣʘʚʽʰʫ. 

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʜʝʢʽʣʴʢʦʭ ʬʦʨʤʫʣ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʩʫʤʽʞʥʠʭ 

ʢʦʤʽʨʢʘʭ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʦʢʨʝʤʣʝʥʽ ʫ ʙʣʦʢ, ʧʦʢʘʞʯʠʢ ʤʠʰʽ ʧʽʜʥʦʩʷʪʴ 

ʜʦ ʤʝʞʽ ʙʣʦʢʘ ʽ ʚʠʢʦʥʫʶʪʴ ʟʘʟʥʘʯʝʥʽ ʜʽʾ.  

ɼʣʷ ʢʦʧʽʶʚʘʥʥʷ ʬʦʨʤʫʣʠ ʚʠʢʦʥʫʶʪʴ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʢʦʤʽʨʢʫ ʟ ʬʦʨʤʫʣʦʶ; 

Á ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ 
ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʬʦʨʤʫʣʠ, ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʢʣʘʚʽʰʽ Cntrl. 

ɼʣʷ ʚʠʩʚʽʪʣʝʥʥʷ ʫ ʢʦʤʽʨʢʘʭ ʪʘʙʣʠʮʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʬʦʨʤʫʣ, ʘ ʥʝ 
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ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʬʦʨʤʫʣʘʤʠ, ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʉʝʨʚʠʩÝ 

ʇʘʨʘʤʝʪʨʳÝɺʠʜÝʌʦʨʤʫʣʳ. ɼʣʷ ʧʨʠʭʦʚʫʚʘʥʥʷ ʨʝʞʠʤʫ ʧʦʢʘʟʫ 

ʬʦʨʤʫʣ ʚʠʢʦʥʫʶʪʴ ʟʘʟʥʘʯʝʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʱʝ ʨʘʟ. 

 

ʋʤʦʚʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ ʢʦʤʽʨʦʢ ʪʘʙʣʠʮʽ 

ʇʨʠ ʘʥʘʣʽʟʽ ʟʥʘʯʥʠʭ ʤʘʩʠʚʽʚ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ, ʦʬʦʨʤʣʝʥʠʭ ʫ 

ʪʘʙʣʠʯʥʽʡ ʬʦʨʤʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʾʭ ʟʤʽʥʶʚʘʥʥʷ  ʟʘʣʝʞʥʦ 

ʚʽʜ ʟʤʽʥʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʤʦʚʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ 

ʧʝʚʥʠʭ ʢʦʤʽʨʦʢ ʪʘʙʣʠʮʽ (ʷʢ ʧʨʘʚʠʣʦ, ʢʦʤʽʨʦʢ ʟ ʢʽʥʮʝʚʠʤʠ ʘʙʦ 

ʧʨʦʤʽʞʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ). ʋʤʦʚʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʟʘʜʘʚʘʥʥʽ ʫʤʦʚ ʟʤʽʥʶʚʘʥʥʷ ʚʠʛʣʷʜʫ ʢʦʤʽʨʢʠ (ʢʦʣʴʦʨʫ, ʬʦʥʫ, ʚʠʛʣʷʜʫ 

ʰʨʠʬʪʫ ʪʦʱʦ) ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ ʥʽʡ ʟʥʘʯʝʥʥʷ (ʚʚʝʜʝʥʦʛʦ, 

ʘʙʦ ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʬʦʨʤʫʣʦʶ).  

ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʫʤʦʚʥʦʛʦ ʬʦʨʤʘʪʫʚʘʥʥʷ 

ʢʦʤʽʨʦʢ ʟʘ ʷʢʠʭ: ʮʠʬʨʠ ʫ ʢʦʤʽʨʢʘʭ, ʜʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʨʽʚʥʽʚ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʧʪʠʮʽ ʧʦ ʨʘʡʦʥʘʭ, ʟʤʽʥʷʪʴ ʢʦʣʽʨ ʥʘ ʯʝʨʚʦʥʠʡ,  

ʷʢʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʠʪʴ ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ, ʷʢʱʦ ʥʽ ï ʪʦ 

ʢʦʣʽʨ ʰʨʠʬʪʫ ʟʘʣʠʰʠʪʴʩʷ ʯʦʨʥʠʤ. ɺ ʦʩʥʦʚʥʦʤʫ, ʫʤʦʚʥʝ 

ʬʦʨʤʘʪʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʘʢʮʝʥʪʫʚʘʥʥʷ ʫʚʘʛʠ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ 

ʮʠʬʨʘʭ, ʱʦ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʥʦʨʤʠ, ʘʙʦ ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ.  

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʫʤʦʚʥʦʛʦ ʬʦʨʤʘʪʫʚʘʥʥʷ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʥʘ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʧʣʘʥʫʻʪʴʩʷ 
ʚʩʪʘʥʦʚʠʪʠ ʫʤʦʚʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ; 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɻʣʘʚʥʘʷÝʋʩʣʦʚʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʟʦʥʽ ʇʨʘʚʠʣʘ ʚʳʜʝʣʝʥʠʷ 

ʷʯʝʝʢ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʫ ʫʤʦʚʫ (ʤʝʞʜʫ, ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ ʪʦʱʦ), 

ʟʘ ʷʢʦʶ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʬʦʨʤʘʪʫʚʘʥʥʷ, ʪʘ ʚʢʘʟʫʶʪʴ ʤʝʞʽ 

ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ, ʜʦ ʷʢʠʭ ʙʫʜʝ ʟʘʩʪʦʩʦʚʘʥʝ ʫʤʦʚʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ 

ʟʘ ʧʝʨʰʦʶ ʫʤʦʚʦʶ; 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʌʦʨʤʘʪ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʥʘ ʟʘʢʣʘʜʮʽ ʐʨʠʬʪ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʰʨʠʬʪʫ, ʘʙʦ  ʥʘ ʟʘʢʣʘʜʮʽ ɺʠʜ ʚʠʙʠʨʘʶʪʴ 

ʢʦʣʽʨ ʟʘʣʠʚʢʠ ʢʦʤʽʨʢʠ, ʷʢʦʛʦ ʚʦʥʘ ʥʘʙʫʜʝ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚʠ 

ʬʦʨʤʘʪʫʚʘʥʥʷ; 

Á ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʦʨʤʘʪʫʚʘʥʥʷ ʢʦʤʽʨʦʢ ʟʘ ʜʝʢʽʣʴʢʦʤʘ ʫʤʦʚʘʤʠ, 
ʟʥʦʚʫ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʤʝʥʶ ʫʤʦʚʥʦʛʦ ʬʦʨʤʘʪʫʚʘʥʥʷ ʢʦʤʽʨʦʢ ʽ 

ʧʨʦʚʦʜʷʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʘʪʫʚʘʥʥʷ ʟʘ ʜʦʜʘʪʢʦʚʠʤʠ 

ʫʤʦʚʘʤʠ ʘʥʘʣʦʛʽʯʥʦ ʩʪʽʣʴʢʠ ʨʘʟʽʚ, ʩʢʽʣʴʢʠ ʫʤʦʚ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʦʙʨʘʟʠʪʠ. 
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ6 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʢʘʤʠ ʟʘʧʠʩʫ ʬʦʨʤʫʣ, ʾʭ ʢʦʧʽʶʚʘʥʥʷ ʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʟʘ ʥʠʤʠ ʦʙʯʠʩʣʝʥʴ 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Excel. 

2. ʉʪʚʦʨʠʪʠ ʪʘ ʟʘʧʦʚʥʠʪʠ ʥʘʚʝʜʝʥʫ ʫ ʟʘʚʜʘʥʥʽ ʪʘʙʣ.1.7  ʟʘ ʪʘʢʠʤʠ 

ʚʠʤʦʛʘʤʠ:  

- ʥʘʟʚʘ ʪʘʙʣʠʮʽ: Arial, 12 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ; 

- ʰʘʧʢʘ ʪʘʙʣʠʮʽ: Times New Roman, 12 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ, 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʮʝʥʪʨʫ; 

- ʫ ʧʝʨʰʦʤʫ ʩʪʦʚʧʯʠʢʫ: Times New Roman, 12 ʧʪ, ʥʘʧʽʚʞʠʨʥʠʡ, 
ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʣʽʚʦʤʫ ʢʨʘʶ;   

- ʫ ʢʦʤʽʨʢʘʭ ʮʠʬʨʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ï Times New Roman, 12 ʧʪ, 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʮʝʥʪʨʫ. 

3. ɿʥʘʯʝʥʥʷ ʫ ʢʦʤʽʨʢʘʭ ʪʘʙʣʠʮʽ, ʦʙʚʝʜʝʥʠʭ ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʦʶ 

ʣʽʥʽʻʶ, ʦʜʝʨʞʫʶʪʴ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ: 

- 1000/)3000*)(( ʌɻɼʂɼʟʘʛ -= ,  

ʜʝ ʟʘʛɼ ï ʜʦʧʫʩʪʠʤʝ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ˇʨʫʥʪʫ ʰʢʽʜʣʠʚʦʾ ʜʦʤʽʰʢʠ, 

ʛ/ʛʘ; 

ɻɼʂï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʜʘʥʦʾ ʜʦʤʽʰʢʠ ʫ 

ˇʨʫʥʪʽ, ʛ/ʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ˇʨʫʥʪʫ; 
ʌï ʬʦʥʦʚʠʡ (ʘʥʘʣʽʪʠʯʥʦ ʟʥʘʡʜʝʥʠʡ) ʚʤʽʩʪ ʮʽʻʾ ʜʦʤʽʰʢʠ ʫ 

ˇʨʫʥʪʽ, ʱʦ ʫʜʦʙʨʶʻʪʴʩʷ, ʛ/ʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ˇʨʫʥʪʫ;  

3000 ï ʧʨʠʙʣʠʟʥʘ ʩʝʨʝʜʥʷ ʤʘʩʘ ʦʨʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʪ/ʛʘ.  

- 
ʭ

ʟʘʛ
ʩʝʨ

ʉʊ

ɼ
ɼ

*
=  , 

ʜʝ ʩʝʨɼ  ï ʩʝʨʝʜʥʷ ʜʦʟʘ ʤʦʞʣʠʚʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ˇʨʫʥʪ, ʪ/ʛʘ 

ʟʘ ʨʽʢ ʟʘ ʩʫʭʦʶ ʨʝʯʦʚʠʥʦʶ ʦʩʘʜʫ; 

ʭʉï ʚʤʽʩʪ ʫ ʮʴʦʤʫ ʜʦʙʨʠʚʽ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʜʦʤʽʰʢʠ, ʛ/ʪ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʆʄɼ; 
ʊ ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʦʢ ʚʥʝʩʝʥʥʷ ʆʉɺ ʘʙʦ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʡʦʛʦ 

ʦʩʥʦʚʽ ʥʘ ʦʜʥʫ ʽ ʪʫ ʞ ʩʘʤʫ ʜʽʣʷʥʢʫ, ʨʦʢʠ. 

- ʩʝʨʤʘʢʩ ɼɼ 5= , 

ʜʝ ʤʘʢʩɼ ï ʨʘʟʦʚʘ ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʟʘ ʟʘʟʥʘʯʝʥʦʛʦ ʜʦʙʨʠʚʘ ʧʨʠ ʡʦʛʦ 

ʚʥʝʩʝʥʥʽ ʚ ˇʨʫʥʪ 1 ʨʘʟ ʥʘ 3-5 ʨʦʢʽʚ. 

4. ʌʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʚʦʜʷʪʴ ʫ ʚʝʨʭʥʽ ʢʦʤʽʨʢʠ ʚʽʜʧʦʚʽʜʥʠʭ 
ʩʪʦʚʧʯʠʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʥʦʩʥʽ ʽ ʘʙʩʦʣʶʪʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ 
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ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ ʟʽ ʟʥʘʯʝʥʥʷʤʠ, ʽ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴ ʾʭ ʥʘ ʜʽʘʧʘʟʦʥʠ 

ʢʦʤʽʨʦʢ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʘʥʘʣʦʛʽʯʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

5. ʇʨʦʚʝʩʪʠ ʫʤʦʚʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ ʩʪʦʚʧʯʠʢʘ, ʱʦ ʤʽʩʪʠʪʴ ʤʘʢʩɼ , ʟʘ 

ʫʤʦʚʘʤʠ: 

- ʢʦʤʽʨʢʠ, ʟʥʘʯʝʥʥʷ ʫ ʷʢʠʭ ʤʝʥʰʝ ʘʙʦ ʜʦʨʽʚʥʶʶʪʴ 50, 

ʟʘʬʘʨʙʦʚʫʶʪʴʩʷ ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ; 

- ʢʦʤʽʨʢʠ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ 50 ʽ 300 ï ʞʦʚʪʠʤ; 

- ʢʦʤʽʨʢʠ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʙʽʣʴʰʝ ʘʙʦ ʜʦʨʽʚʥʶʶʪʴ 300 ï ʯʝʨʚʦʥʠʤ. 

6. ʇʦʨʽʚʥʷʪʠ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʥʘʚʝʜʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ.  

7. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

8. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ Excel. 
 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ʊʘʙʣʠʮʷ 1.7 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʥʦʨʤʘʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ 
ʣʽʤʽʪʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʆʄɼ ʜʣʷ ʫʜʦʙʨʝʥʥʷ ʩ.-ʛ. ʫʛʽʜʴ  

ʈʝʯʦʚʠʥʘ 

(ʜʦʤʽʰʢʘ) 

ʉʝʨʝʜʥʽʡ 

ʚʤʽʩʪ ʫ 

ʜʦʩʣʽʜʞʝʥʠʭ 

ˇʨʫʥʪʘʭ, ʛ/ʪ 

(ʌ) 

ɻʨʫʥʪʦʚʽ 

ɻɼʂ, ʛ/ʪ 

(ɻɼʂ) 

ʉʝʨʝʜʥʽʡ 

ʚʤʽʩʪ ʚ 

ʦʪʨʠʤʘʥʠʭ 

ʆʄɼ, ʉʭ, 

ʛ/ʪ  

ɼʟʘʛ., 

ʢʛ/ʛʘ 

ɼʩʝʨ., 

ʪ/ʛʘ 

ɼʤʘʢʩ., 

ʪ/ʛʘ 

ʅʽʪʨʘʪʠ (ʂʆ3) 21,2 130 1220 326,4 5,35 26,75 

ʍʣʦʨʠʜʠ (ʉʽ)  34,2 100 116,5 197,4 33,89 169,44 

ʉʫʤʘ 

ʚʦʜʦʨʦʟʯʠʥʥʠʭ 

ʩʦʣʝʡ (¬ʽ) 

840 3000 13183 6480 9,83 49,15 

Crʟʘʛ 63,9 100 327,8 108,3 6,61 33,04 

Ni 52,4 100 255,1 142,8 11,20 55,98 

Cu 42,9 100 634,5 171,3 5,40 27,00 

Zn 161,4 300 1133 415,8 7,34 36,70 

Cd 0,25 3 36 8,25 4,58 22,92 

Pb 31,9 100 97,8 204,3 41,78 208,90 

As 1,8 20 12,7 54,6 85,98 429,92 

Sn 10 50 39,6 120 60,61 303,03 

Hg 1,2 2,1 0,8 2,7 67,50 337,50 

Srʩʪʘʙ 95,2 600 1835,4 1514,4 16,50 82,51 

Mn 588,3 1500 577,3 2735,1 94,75 473,77 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʦʢ ʚʥʝʩʝʥʥʷ ʆʉɺ ʘʙʦ ʢʦʤʧʦʟʠʪʽʚ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʥʘ 

ʦʜʥʫ ʽ ʪʫ ʩʘʤʫ ʟʝʤʝʣʴʥʫ ʜʽʣʷʥʢʫ, ʨʦʢʠ (ʊ) 
50,00 
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʑʦ ʥʘʟʠʚʘʶʪʴ ʬʦʨʤʫʣʦʶ Excel ʽ ʟ ʯʦʛʦ ʨʦʟʧʦʯʠʥʘʶʪʴ ʾʾ ʚʚʝʜʝʥʥʷ? 

2. ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʽ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʚʚʝʜʝʥʫ ʫ ʢʦʤʽʨʢʫ ʬʦʨʤʫʣʫ? 

3. ʗʢ ʫʚʽʤʢʥʫʪʠ ʨʝʞʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʬʦʨʤʫʣ ʫ ʢʦʤʽʨʢʘʭ ʽ ʜʣʷ ʯʦʛʦ 
ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ? 

4. ʗʢ ʫ ʬʦʨʤʫʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ ʟ 

ʜʘʥʠʤʠ ʽ ʷʢʠʤʠ ʚʦʥʠ ʙʫʚʘʶʪʴ? 

5. ʗʢ ʟʜʽʡʩʥʠʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʬʦʨʤʫʣʠ ʥʘ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ? 

6. ʗʢ ʧʨʦʚʦʜʷʪʴ ʢʦʧʽʶʚʘʥʥʷ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʬʦʨʤʫʣ? ʗʢ ʧʨʠ ʮʴʦʤʫ 
ʟʤʽʥʶʶʪʴʩʷ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ ʫ ʬʦʨʤʫʣʘʭ? 

7. ʗʢ ʥʘʜʘʪʠ ʢʦʤʽʨʢʘʤ ʫʤʦʚʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ? ɼʣʷ ʯʦʛʦ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ?  

8. ʉʢʽʣʴʢʠ ʫʤʦʚ ʤʦʞʥʘ ʟʘʜʘʪʠ ʜʣʷ ʫʤʦʚʥʦʛʦ ʬʦʨʤʘʪʫʚʘʥʥʷ? 
 

1.7. ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʪʘ ʧʦʙʫʜʦʚʘ ʾʭ 

ʛʨʘʬʽʢʽʚ 

ʆʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚ MS Excel ʚʢʣʶʯʘʻ 

ʪʘʢʽ ʝʪʘʧʠ: ʚʚʝʜʝʥʥʷ ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʫ (ʘʨʛʫʤʝʥʪʽʚ); ʚʚʝʜʝʥʥʷ 

ʬʦʨʤʫʣʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʜʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʙʩʦʣʶʪʥʠʭ ʽ /ʘʙʦ ʚʽʜʥʦʩʥʠʭ ʧʦʩʠʣʘʥʴ ʥʘ ʘʜʨʝʩʠ 

ʢʦʤʽʨʦʢ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ʘʨʛʫʤʝʥʪʫ/ʘʨʛʫʤʝʥʪʽʚ; ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʬʦʨʤʫʣʠ ʥʘ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ ʟʽ 

ʟʥʘʯʝʥʥʷʤʠ ʘʨʛʫʤʝʥʪʫ/ʘʨʛʫʤʝʥʪʽʚ. ʈʦʟʨʘʭʫʥʦʢ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ʧʨʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ ʟʥʘʯʝʥʴ ʾʾ ʘʨʛʫʤʝʥʪʽʚ ʥʘʟʠʚʘʶʪʴ 

ʪʘʙʫʣʶʚʘʥʥʷʤ ʬʫʥʢʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʙʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʾ 

ʙʫʜʫʶʪʴ ʾʾ ʛʨʘʬʽʢ. 

ɺʚʝʜʝʥʥʷ ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʫ 

ʗʢʱʦ ʘʨʛʫʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʽʘʧʘʟʦʥʦʤ ʩʚʦʾʭ ʟʥʘʯʝʥʴ, ʪʦ ʫ 

ʚʠʙʨʘʥʠʡ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʚʚʦʜʷʪʴ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʧʝʚʥʠʤ ʢʨʦʢʦʤ , 

ʧʦʯʠʥʘʶʯʠ ʟ ʤʽʥʽʤʘʣʴʥʦʛʦ ʽ ʟʘʢʽʥʯʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʤ. ɼʣʷ 

ʧʨʠʩʢʦʨʝʥʥʷ ʚʚʝʜʝʥʥʷ ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪ 

ʇʨʦʛʨʝʩʽʷ, ʘʙʦ ʽʥʰʽ ʟʘʩʦʙʠ MS Excel ʜʣʷ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ. 

1ʩʧʦʩʽʙ.   ʇʨʦʪʷʛʫʚʘʥʥʷ ʤʘʨʢʝʨʘ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʚʠʙʨʘʥʫ ʢʦʤʽʨʢʫ ʪʘ ʟʘʧʠʩʫʶʪʴ ʧʦʯʘʪʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʱʦ ʪʨʝʙʘ ʩʪʚʦʨʠʪʠ; 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʩʫʩʽʜʥʶ ʢʦʤʽʨʢʫ ʪʘ ʟʘʧʠʩʫʶʪʴ ʥʘʩʪʫʧʥʝ 

ʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ, ʷʢʝ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʢʨʦʢʫ ʤʽʞ ʜʚʦʤʘ 

ʟʥʘʯʝʥʥʷʤʠ; 
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Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʢʦʤʽʨʢʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʦʯʘʪʢʦʚʝ ʪʘ ʥʘʩʪʫʧʥʝ 

ʟʥʘʯʝʥʥʷ; 

Á ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʢʘʞʯʠʢ ʤʠʰʽ ʫ ʧʨʘʚʠʡ ʥʠʞʥʽʡ ʢʫʪ 

ʚʠʦʢʨʝʤʣʝʥʠʭ ʢʦʤʽʨʦʢ ʥʘ ʤʘʨʢʝʨ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ (<), ʱʦʙ ʚʽʥ ʥʘʙʫʚ 
ʚʠʛʣʷʜʫ ʯʦʨʥʦʛʦ ʭʨʝʩʪʠʢʘ (é); 

Á ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ ʧʨʦʪʷʛʫʶʪʴ ʢʫʨʩʦʨ 

ʯʝʨʝʟ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʜʘʥʠʤʠ; 

Á ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʨʘʥʠʡ ʜʽʘʧʘʟʦʥ ʙʫʜʝ ʟʘʧʦʚʥʝʥʦ ʜʘʥʠʤʠ, 

ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʥʘ ʢʨʦʢ, ʚʠʟʥʘʯʝʥʠʡ ʨʽʟʥʠʮʝʶ ʤʽʞ 

ʜʨʫʛʠʤ ʽ ʧʝʨʰʠʤ ʚʚʝʜʝʥʠʤʠ ʯʠʩʣʘʤʠ; 

Á ʧʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ ʤʘʨʢʝʨʘ ʚʥʠʟ ʘʙʦ ʧʨʘʚʦʨʫʯ ʜʘʥʽ ʙʫʜʫʪʴ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ, ʚʚʝʨʭ ʘʙʦ ʣʽʚʦʨʫʯ - ʟʤʝʥʰʫʚʘʪʠʩʷ. 

2 ʩʧʦʩʽʙ. ʇʨʦʛʨʝʩʽʷ 

ʗʢʱʦ ʩʧʠʩʦʢ, ʱʦ ʪʨʝʙʘ ʩʪʚʦʨʠʪʠ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʠʩʝʣ, ʢʦʞʥʝ 

ʥʘʩʪʫʧʥʝ ʟ ʷʢʠʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘ ʜʝʷʢʝ ʧʦʩʪʽʡʥʝ 

ʟʥʘʯʝʥʥʷ, ʘʙʦ ʚ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ, ʪʦ ʤʦʞʥʘ ʟʘʧʦʚʥʠʪʠ ʜʽʘʧʘʟʦʥ 

ʢʦʤʽʨʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ ʘʨʠʬʤʝʪʠʯʥʦʾ ʘʙʦ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʧʨʦʛʨʝʩʽʾ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʤʽʨʢʫ ʪʘ ʟʘʧʠʩʫʶʪʴ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ 

ʩʧʠʩʢʫ, ʱʦ ʪʨʝʙʘ ʩʪʚʦʨʠʪʠ; 

Á ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʤʠʰʽ ʥʘ ʤʘʨʢʝʨ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ 

ʢʦʤʽʨʢʠ ʟ ʧʝʨʰʠʤ ʟʥʘʯʝʥʥʷʤ ʩʧʠʩʢʫ ʪʘ, ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʧʨʘʚʽʡ ʢʣʘʚʽʰʽ 

ʤʠʰʽ, ʧʨʦʪʷʛʫʶʪʴ ʢʫʨʩʦʨ ʯʝʨʝʟ ʢʦʤʽʨʢʠ, ʷʢʽ ʪʨʝʙʘ ʟʘʧʦʚʥʠʪʠ; 

Á ʫ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ, ʷʢʝ ʟôʷʚʠʪʴʩʷ ʧʽʩʣʷ ʚʽʜʧʫʩʢʘʥʥʷ 

ʧʨʘʚʦʾ ʢʣʘʚʽʰʽ,  ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ ʇʨʦʛʨʝʩʩʠʷ; 

Á ʚ ʦʜʥʦʡʤʝʥʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʚʢʘʟʫʶʪʴ ʚʠʜ ʧʨʦʛʨʝʩʽʾ 

ʪʘ ʢʨʦʢ ʟʤʽʥʶʚʘʥʥʷ ʟʥʘʯʝʥʴ; 

ʘʙʦ: 

Á ʚʚʦʜʷʪʴ ʧʝʨʰʝ ʟʥʘʯʝʥʥʷ ʩʧʠʩʢʫ ʫ ʚʠʙʨʘʥʫ ʢʦʤʽʨʢʫ, 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʚʝʜʝʥʥʷ ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ Enter; 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʤʽʨʢʫ ʟ ʚʚʝʜʝʥʠʤ ʟʥʘʯʝʥʥʷʤ; 

Á  ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɻʣʘʚʥʘʷ Ý ɿʘʧʦʣʥʠʪʴ Ýʇʨʦʛʨʝʩʩʠʷ; 

Á ʚ ʦʜʥʦʡʤʝʥʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚ 

ʛʨʫʧʽ ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʽʜʤʽʯʘʶʪʴ ʧʦ ʩʪʦʣʙʮʘʤ, ʘʙʦ ʧʦ ʩʪʨʦʢʘʤ; 

Á ʫ ʧʦʣʝ ʐʘʛ ʚʚʦʜʷʪʴ ʚʝʣʠʯʠʥʫ ʢʨʦʢʫ; 
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Á ʫ ʟʦʥʽ ʊʠʧ ʚʽʜʤʽʯʘʶʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ, ʘʙʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ; 

Á ʫ ʧʦʣʽ ʇʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʢʘʟʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʩʧʠʩʢʫ; 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ. 

 

 

ɺʚʝʜʝʥʥʷ ʟʥʘʯʝʥʴ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ  

ʆʙʯʠʩʣʝʥʥʷ ʚ Excel ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʧʦʪʫʞʥʦʛʦ 

ʘʧʘʨʘʪʘ ʬʦʨʤʫʣ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʽʟ ʟʘʥʝʩʝʥʥʷʤ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʯʠʩʣʝʥʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʘʙʣʠʮʶ. ʌʦʨʤʫʣʠ, ʟʘʟʚʠʯʘʡ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʥʘʜ ʜʘʥʠʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ 

ʨʽʟʥʠʭ ʢʦʤʽʨʢʘʭ ʨʦʙʦʯʦʛʦ ʘʨʢʫʰʘ, ʥʘ ʨʽʟʥʠʭ ʘʨʢʫʰʘʭ ʘʙʦ ʚ ʨʽʟʥʠʭ 

ʢʥʠʛʘʭ. ʌʦʨʤʫʣʦʶ ʚ Excel ʥʘʟʠʚʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ, ʱʦ 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʥʘʢʘ ñ=ò (ʜʦʨʽʚʥʶʻ), ʚ ʷʢʫ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ 

ʧʦʩʪʽʡʥʽ ʟʥʘʯʝʥʥʷ (ʩʪʘʣʽ, ʘʙʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʠ ʟʽ ʩʪʘʣʠʤʠ); 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʟʤʽʥʥʽ; ʽʤʝʥʘ; ʬʫʥʢʮʽʾ; ʦʧʝʨʘʪʦʨʠ. ʋ 

ʬʦʨʤʫʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʦʧʝʨʘʪʦʨʠ: ʜʦʜʘʚʘʥʥʷ ñ+ò, ʚʽʜʥʽʤʘʥʥʷ 

ñ-ò, ʤʥʦʞʝʥʥʷ ñ*ò, ʜʽʣʝʥʥʷ ñ/ò, ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ ñ^ò ʘ ʪʘʢʦʞ 

ʚʽʜʥʦʩʥʽ, ʘʙʩʦʣʶʪʥʽ ʽ ʟʤʽʰʘʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ. ʈʝʟʫʣʴʪʘʪ 

ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʜʽʡ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʢʦʤʽʨʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʬʦʨʤʫʣʫ, ʧʽʩʣʷ ʾʾ 

ʚʝʜʝʥʥʷ ʽ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Enter 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʚʽʜ ʜʚʦʭ 

ʘʨʛʫʤʝʥʪʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʽʘʧʘʟʦʥʘʤʠ ʩʚʦʾʭ ʟʥʘʯʝʥʴ, ʪʦ, ʧʦ ʯʝʨʟʽ, ʫ 

ʚʠʙʨʘʥʽ ʜʽʘʧʘʟʦʥʠ ʢʦʤʽʨʦʢ ʚʚʦʜʷʪʴ ʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ ʘʨʛʫʤʝʥʪʫ, ʘ 

ʧʦʪʽʤ ï ʜʨʫʛʦʛʦ. ʇʨʠ ʚʚʝʜʝʥʥʽ ʟʥʘʯʝʥʴ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʦʙʠ ʘʚʪʦ ʟʘʧʦʚʥʝʥʥʷ. ɿʘʟʚʠʯʘʡ, ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʛʦ 

ʘʨʛʫʤʝʥʪʫ ʚʚʦʜʷʪʴ ʫ ʩʪʦʚʧʯʠʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʦʤʽʨʢʠ ɸ2,  

ʘ ʟʥʘʯʝʥʥʷ ʜʨʫʛʦʛʦ ʘʨʛʫʤʝʥʪʫ ï ʫ ʨʷʜʦʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʯʠʥʘʶʯʠ, ʟ 

ʢʦʤʽʨʢʠ ɺ1. ʊʦʜʽ ʫ ʢʦʤʽʨʢʫ ɺ2 ʤʦʞʥʘ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚ ʥʽʡ ʚʽʜʥʦʩʥʽ (ʪʠʧʫ ɸ1), 

ʘʙʩʦʣʶʪʥʽ (ʪʠʧʫ $A$1), ʘʙʦ ʟʤʽʰʘʥʽ (ʪʠʧʫ $A1 ʘʙʦ A$1) ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʘʨʛʫʤʝʥʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ 
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ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ,ʟʥʘʯʝʥʥʷ 

ʘʨʛʫʤʝʥʪʫ ʭ ʚʚʦʜʷʪʴ ʫ ʩʪʦʚʧʯʠʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʦʤʽʨʢʠ ɸ2, ʟʥʘʯʝʥʥʷ 

ʘʨʛʫʤʝʥʪʫ ʫ ï ʫ ʨʷʜʦʢ, ʧʦʯʠʥʘʶʯʠ ʟ ʢʦʤʽʨʢʠ ɺ1. ʊʦʜʽ ʫ ʢʦʤʽʨʢʫ ɺ2 

ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ =$A2^2+ B$1^2, ʷʢʫ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴ ʥʘ 

ʧʨʷʤʦʢʫʪʥʠʡ ʜʽʘʧʘʟʦʥ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʨʢʝʨʘ ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ) 

ʢʦʤʽʨʦʢ, ʤʝʞʘʤʠ ʷʢʦʛʦ ʻ ʢʦʤʽʨʢʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʘʨʛʫʤʝʥʪʽʚ.  

ʋ ʚʽʜʥʦʩʥʠʭ ʧʦʩʠʣʘʥʥʷʭ (ʪʠʧʫ ɸ1) ʘʚʪʦʤʘʪʠʯʥʦ ʧʦʥʦʚʣʶʻʪʴʩʷ 

ʘʜʨʝʩʘ ʢʦʤʽʨʢʠ, ʥʘ ʷʢʫ ʙʫʣʦ ʟʨʦʙʣʝʥʝ ʧʦʩʠʣʘʥʥʷ, ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ 

ʬʦʨʤʫʣʠ ʽʟ ʦʜʥʽʻʾ ʢʦʤʽʨʢʠ ʚ ʽʥʰʽ. ʊʦʙʪʦ, ʷʢʱʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʬʦʨʤʫʣʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʢʦʤʽʨʢʠ ɸ1 ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʦ 

ʘʜʨʝʩʘ ʢʦʤʽʨʢʠ ʫ ʬʦʨʤʫʣʽ, ʥʘ ʷʢʫ ʟʨʦʙʣʝʥʝ ʧʦʩʠʣʘʥʥʷ, ʙʫʜʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʪʘʢ: ɸ2, ɸ3, ɸ4, ... . ʗʢʱʦ ï ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ, ʪʦ: 

ɺ1,ʉ1,D1, ... . ʆʢʨʽʤ ʚʽʜʥʦʩʥʠʭ ʚ Excel  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʩʦʣʶʪʥʽ 

ʧʦʩʠʣʘʥʥʷ (ʪʠʧʫ $A$1). ʉʠʤʚʦʣ $ ʬʽʢʩʫʻ ʧʦʩʠʣʘʥʥʷ,  ʟʘʣʠʰʘʻ ʡʦʛʦ 

ʥʝʟʤʽʥʥʠʤ ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʬʦʨʤʫʣʠ ʚ ʽʥʰʽ ʢʦʤʽʨʢʠ. ʗʢʱʦ ʫ 

ʬʦʨʤʫʣʽ ʪʨʝʙʘ ʟʘʬʽʢʩʫʚʘʪʠ ʪʽʣʴʢʠ ʨʷʜʦʢ, ʘʙʦ ʪʽʣʴʢʠ ʩʪʦʚʧʯʠʢ, ʪʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʤʽʰʘʥʽ ʧʦʩʠʣʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, A$1 ʘʙʦ $A1. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʩʠʤʚʦʣ $ ʬʽʢʩʫʻ ʯʘʩʪʠʥʫ ʧʦʩʠʣʘʥʥʷ ʽ ʟʘʣʠʰʘʻ ʾʾ ʥʝʟʤʽʥʥʦʶ 

ʧʨʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʬʦʨʤʫʣʠ ʣʠʰʝ ʧʦ ʚʝʨʪʠʢʘʣʽ, ʘʙʦ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ  

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʘʥʘʣʽʟʫ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ, ʦʬʦʨʤʣʝʥʠʭ ʷʢ ʪʘʙʣʠʮʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʛʦ ʨʦʜʫ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ. ɺ Excel, ʟʘʣʝʞʥʦ 

ʚʽʜ ʟʤʽʩʪʫ ʜʘʥʠʭ ʪʘ ʚʠʛʣʷʜʫ ʾʭ ʧʦʜʘʥʥʷ, ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ 

ʨʽʟʥʠʭ ʪʠʧʽʚ (ʛʽʩʪʦʛʨʘʤʠ, ʢʨʫʛʦʚʽ ʜʽʘʛʨʘʤʠ, ʪʨʠʚʠʤʽʨʥʽ ʧʦʚʝʨʭʥʽ ʪʦʱʦ). 

ɻʨʘʬʽʢ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʪʦʤʫ ʞ ʘʨʢʫʰʽ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʜʘʥʽ, ʘʙʦ 

ʥʘ ʽʥʰʦʤʫ. ʗʢʱʦ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʢʘ ʟʤʽʥʶʶʪʴʩʷ ʜʘʥʽ, ʥʘ ʦʩʥʦʚʽ 

ʷʢʠʭ ʚʽʥ ʧʦʙʫʜʦʚʘʥʠʡ, ʪʦ ʚʠʛʣʷʜ ʛʨʘʬʽʢʘ ʪʝʞ ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʠʪʴʩʷ.  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʪʘʙʣʠʯʥʠʭ 

ʜʘʥʠʭ ʚʠʢʦʥʫʶʪʴ ʪʘʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ:  

Á ɺʩʪʘʚʢʘÝɼʠʘʛʨʘʤʤʳ Ý ɺʩʝ ʜʠʘʛʨʘʤʤʳ 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʟʦʥʘʭ ʊʠʧ 

ʦʙʠʨʘʶʪʴ ʊʦʯʝʯʥʘʷ, ʫ ʧʦʣʽ ɺʠʜ ï ʊʦʯʝʯʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʩʛʣʘʞʠʚʘʶʱʠʤʠ ʣʠʥʠʷʤʠ; 

Á ʦʙʠʨʘʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʚʠʛʣʷʜ ʜʽʘʛʨʘʤʠ ʽ ʧʦʯʠʥʘʶʪʴ ʾʾ 

ʬʦʨʤʘʪʫʚʘʪʠ; 

Á ʜʣʷ ʟʤʽʥʠ ʪʠʧʫ ʜʽʘʛʨʘʤʠ, ʚʠʢʣʠʢʘʶʪʴ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʫ 

ʧʦʣʽ ʧʦʙʫʜʦʚʠ ʽ ʦʙʠʨʘʶʪʴ ʀʟʤʝʥʠʪʴ ʪʠʧ ʜʠʘʛʨʘʤʤʳ;  

Á ʷʢʱʦ ʚʽʩʽ ʆʍ ʪʘ ʆʋ ʥʝʚʽʨʥʦ ʨʦʟʪʘʰʦʚʘʥʽ (ʪʦʙʪʦ ʾʭ 

ʥʝʦʙʭʽʜʥʦ ʧʦʤʽʥʷʪʠ ʤʽʩʮʷʤʠ), ʚʠʢʣʠʢʘʶʪʴ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʽ 
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ʦʙʠʨʘʶʪʴ ɺʳʙʨʘʪʴ ʜʘʥʥʳʝ, ʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʘʥʜ 

ʤʽʥʷʶʪʴ ʩʪʨʦʢʫ ʟ ʩʪʦʚʧʮʝʤ ʤʽʩʮʷʤʠ; 

Á ʤʝʥʶ ɺʳʙʨʘʪʴ ʜʘʥʥʳʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʜʘʚʘʥʥʷ 

ʽʤʝʥ ʨʷʜʽʚ, ʣʝʛʝʥʜʠ ʛʨʘʬʽʢʘ; 

Á ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʥʘʟʚ ʦʩʝʡ, ʥʘʟʚʠ ʜʽʘʛʨʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʝʣʝʤʝʥʪʠ ʤʝʥʶ ʄʘʢʝʪʳ ʜʠʘʛʨʘʤʤ ʥʘ ʟʘʢʣʘʜʮʽ 

ʂʦʥʩʪʨʫʢʪʦʨ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ, 

ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ɺʠʦʢʨʝʤʣʶʶʪʴ ʧʨʷʤʦʢʫʪʥʠʡ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, 

ʟʘʧʦʚʥʝʥʠʡ ʟʥʘʯʝʥʥʷʤʠ ʘʨʛʫʤʝʥʪʽʚ ʽ ʬʫʥʢʮʽʾ; 

Á ɺʩʪʘʚʢʘÝɼʠʘʛʨʘʤʤʳ Ý ɺʩʝ ʜʠʘʛʨʘʤʤʳ 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʟʦʥʘʭ ʊʠʧ 

ʦʙʠʨʘʶʪʴ ʇʦʚʝʨʭʥʦʩʪʴ ʫ ʧʦʣʽ ɺʠʜ ï ʇʦʚʝʨʭʥʦʩʪʴ. ʆʪʦʙʨʘʞʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦ ʜʚʫʤ ʘʨʛʫʤʝʥʪʘʤ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʠ; 

Á ʦʙʠʨʘʻʤʦ ʥʝʦʙʭʽʜʥʝ ʽ ʟʥʦʚʫ ʬʦʨʤʘʪʫʻʤʦ ʘʥʘʣʦʛʽʯʥʦ ʜʦ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʛʨʘʬʽʢʘ. 

ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʤʽʰʘʥʠʭ ʧʦʩʠʣʘʥʴ ʜʣʷ 

ʪʘʙʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʾ 

 
ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ ʜʣʷ 

ʪʘʙʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʾ. 

 

ʊʘʙʫʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ 

Å ɸʨʛʫʤʝʥʪʠ ʚʚʦʜʠʤʦ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʩʧʦʩʦʙʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʤʽʰʘʥʠʭ ʧʦʩʠʣʘʥʴ, ʘ ʩʘʤʝ: 

ï ʂʦʦʨʜʠʥʘʪʠ ʍ ʚʚʦʜʠʤʦ ʫ ʩʪʦʚʧʝʮʴ; 

ï ʂʦʦʨʜʠʥʘʪʠ ʋ ʚʚʦʜʠʤʦ ʫ ʨʷʜʦʢ; 

ï ʋ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʟ ʟʤʽʱʝʥʥʷʤ; 



49 

 

Å ɺʠʦʢʨʝʤʣʶʻʤʦ ʜʽʘʧʘʟʦʥ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʟʘʧʦʚʥʠʪʠ ʜʘʥʠʤʠ 

(ʧʦʚʥʽʩʪʶ); 

Å ɺʚʦʜʠʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ; 

Å ʅʘʪʠʩʢʘʻʤʦ Ctrl+Shift+Enter ; 

Å ʆʪʨʠʤʘʻʤʦ ʟʘʧʦʚʥʝʥʫ ʜʘʥʠʤʠ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ; 

ï ʗʢʱʦ ʚʩʝ ʟʨʦʙʣʝʥʦ ʚʽʨʥʦ, ʪʦ ʬʦʨʤʫʣʘ ʙʫʜʝ ʫ ʬʽʛʫʨʥʠʭ 
ʜʫʞʢʘʭ 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ7 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʦʙʯʠʩʣʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʪʘ ʧʦʙʫʜʦʚʠ ʾʭ ʛʨʘʬʽʢʽʚ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Excel. 

2. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ 

[ ] 75,2,2,10;10,
5,1100

123

==-Í+
+

++
= chxc

x

xx
y . 

3. ʇʦʙʫʜʫʚʘʪʠ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ (ʥʘ ʦʜʥʦʤʫ ʤʘʣʶʥʢʫ) 

ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ [ ] 3,15;15,sin77,0 23 =-Í+= hxxxf  ʪʘ 

xxxz 2sin33,0100 ++Ö=  ʥʘ ʪʦʤʫ ʞ ʽʥʪʝʨʚʘʣʽ ʟʤʽʥʠ ʘʨʛʫʤʝʥʪʫ. 

4. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ, ʟʘʜʘʥʦʶ ʣʦʛʽʯʥʦʶ ʫʤʦʚʦʶ 

[ ] 0,1. ʢʨʦʢʦʤ ʟ 8,1;8,1 ʷʢʰʦ,

0,cos2

0,
1

sin3

22

2 -Í
î
í

î
ì

ë

>

¢
+

+

= x

xxx

x
x

x

g  

5. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʚʽʜ ʜʚʦʭ ʟʤʽʥʥʠʭ, ʧʦʧʝʨʝʜʥʴʦ 

ʧʨʦʪʘʙʫʣʶʚʘʪʠ ʬʫʥʢʮʽʶ ʦʜʥʠʤ ʟ ʦʧʠʩʘʥʠʭ ʩʧʦʩʦʙʽʚ 

[ ] .2,02;2,53 22 =-Í-= hxyxz  
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6. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʚʽʜ ʜʚʦʭ ʟʤʽʥʥʠʭ, ʧʦʧʝʨʝʜʥʴʦ 

ʧʨʦʪʘʙʫʣʶʚʘʪʠ ʬʫʥʢʮʽʶ ʦʜʥʠʤ ʟ ʦʧʠʩʘʥʠʭ ʩʧʦʩʦʙʽʚ 

[ ] .2,02;2,2 22 =-Í+= hxyxz  

7. ɿʜʽʡʩʥʠʪʠ ʬʦʨʤʘʪʫʚʘʥʥʷ ʛʨʘʬʽʢʽʚ ʟʛʽʜʥʦ ʥʘʚʝʜʝʥʠʭ ʟʨʘʟʢʽʚ. 

 

 
 

 
 



51 

 

 

 
 

1.8. ɿʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʧʨʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ 

ɿʘʩʽʙ ʇʦʜʙʦʨ ʧʘʨʘʤʝʪʨʘ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʨʦʛʥʦʟ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʚʽʜʦʤʠʭ ʚʭʽʜʥʠʭ ʟʥʘʯʝʥʴ, ʘʙʦ ʥʘʚʧʘʢʠ, ʚʠʟʥʘʯʠʪʠ, ʷʢʠʤʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʭʽʜʥʽ ʜʘʥʥʽ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʝʚʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʠʤ ʽʟ 

ʘʩʧʝʢʪʽʚ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ. 

 

ɿʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʥʷ 
ʇʨʘʚʠʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʫ ʇʦʜʙʦʨ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ. 

ʅʝʭʘʡ ʟʘʣʝʞʥʽʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʦʩʬʦʨʫ Y ʫ ˇʨʫʥʪʽ, ʟʘʙʨʫʜʥʝʥʦʤʫ 
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ʥʘʬʪʦʶ, ʚʽʜ ʯʘʩʫ ʙʽʦʨʝʤʝʜʽʘʮʽʾ X ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ: 

ʋ = 0,0035X2- 1,0766ʍ + 93,44. 

ɺʠʤʘʛʘʻʪʴʩʷ ʚʠʟʥʘʯʠʪʠ, ʯʝʨʝʟ ʷʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʦʯʠʩʥʠʭ 

ʟʘʭʦʜʽʚ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʦʩʬʦʨʫ ʫ ˇʨʫʥʪʽ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʟʥʘʯʝʥʥʶ, 

ʷʢʝ ʙʫʣʦ ʜʦ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʘ ʩʘʤʝ: 135 ʤʛ/ʢʛ. ʊʦʙʪʦ, 

ʚʠʤʘʛʘʻʪʴʩʷ ʨʦʟʚôʷʟʘʪʠ ʪʘʢʝ ʨʽʚʥʷʥʥʷ: 

0,0035X2 -1,0766X + 93,44 = 135, ʘʙʦ: 

0,0035X2 -1,0766ʍ + 93,44 - 135 = 0.  

ʇʽʩʣʷ ʩʢʦʨʦʯʝʥʥʷ ʤʘʻʤʦ: 

0,0035ʍ2-1,0766X-41,56 = 0 

ʈʦʟʚôʷʟʢʦʤ ʨʽʚʥʷʥʥʷ ʻ ʚʩʽ ʟʥʘʯʝʥʥʷ X, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʜʘʥʝ 

ʨʽʚʥʷʥʥʷ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʥʷ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

ƴ ʣʦʢʘʣʽʟʫʶʪʴ ʢʦʨʝʥʽ, ʪʦʙʪʦ ʟʥʘʭʦʜʷʪʴ ʧʨʦʤʽʞʢʠ, ʥʘ ʷʢʠʭ ʮʽ ʢʦʨʝʥʽ 

ʽʩʥʫʶʪʴ; 

ƴ ʟ ʮʽʻʶ ʤʝʪʦʶ ʧʨʦʚʦʜʷʪʴ ʪʘʙʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʾ, ʘʙʦ ʙʫʜʫʶʪʴ ʾʾ ʛʨʘ-

ʬʽʢ (ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʥʘ ʽʥʪʝʨʚʘʣʽ ʟʤʽʥʠ ʘʨʛʫʤʝʥʪʫ ʚʽʜ 1 ʜʦ 400 ʜʥʽʚ 

ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 1); 

ƴ ʘʥʘʣʽʟʫʶʪʴ ʦʜʝʨʞʘʥʠʡ ʛʨʘʬʽʢ: ʬʫʥʢʮʽʷ ʧʨʠʡʤʝ ʟʥʘʯʝʥʥʷ 0, ʧʨʠ 

ʟʥʘʯʝʥʥʽ ʘʨʛʫʤʝʥʪʫ, ʙʣʠʟʴʢʦʤʫ ʜʦ 330; 

ƴ ʫ ʚʠʙʨʘʥʫ ʢʦʤʽʨʢʫ, ʥʘʧʨʠʢʣʘʜ ɸ1, ʚʚʦʜʷʪʴ ʟʥʘʯʝʥʥʷ 330; 

ƴ ʚ ʽʥʰʫ ʢʦʤʽʨʢʫ, ʥʘʧʨʠʢʣʘʜ, ɺ1 ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʫ ɸ1: 

= 0,0035A1^2 - 1,0766A1 - 41,56; 

ƴ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɼʘʥʥʳʝ=>ɸʥʘʣʠʟ ñʯʪʦ ʝʩʣʠò=>ʇʦʜʙʦʨ 

ʧʘʨʘʤʝʪʨʘ; 

 
ƴ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʧʦʣʽ ʋʩʪʘʥʦ-

ʚʠʪʴ ʚ ʷʯʝʡʢʝ ʚʢʘʟʫʶʪʴ ɺ1, ʫ ʧʦʣʽ ɿʥʘʯʝʥʠʝ ʚʢʘʟʫʶʪʴ Ă0ò, ʫ ʧʦʣʽ 

ʀʟʤʝʥʷʷ ʟʥʘʯʝʥʠʝ ʷʯʝʡʢʠ ʚʚʦʜʷʪʴ ɸ1; 

ƴ  ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ; 

ƴ ʫ ʢʦʤʽʨʢʫ ɸ1 ʙʫʜʝ ʚʠʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ: ñ342ò. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʰʫʢʘʥʠʡ ʪʝʨʤʽʥ ʧʨʦʚʝʜʝʥʥʷ ʦʯʠʩʥʠʭ ʟʘʭʦʜʽʚ ʙʫʜʝ 

ʩʪʘʥʦʚʠʪʠ 342 ʜʥʽ. 
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ɿʘʜʘʚʘʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 
ʂʦʨʝʥʽ ʨʽʚʥʷʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʘ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ 

ʤʝʪʦʜʦʤ ʧʦʩʣʽʜʦʚʥʠʭ ʥʘʙʣʠʞʝʥʴ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʜʘʪʠ ʪʦʯʥʽʩʪʴ ʚʠ-

ʟʥʘʯʝʥʥʷ ʢʦʨʝʥʷ, ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

ƴ ɼʘʥʥʳʝ=>ɸʥʘʣʠʟ ñʯʪʦ ʝʩʣʠò=>ʇʦʜʙʦʨ ʧʘʨʘʤʝʪʨʘ; 
ƴ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʟʘʢʣʘʜʢʫ ʇʘʨʘʤʝʪʨʳ ʽ ʟʘʜʘʶʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦ-

ʛʨʝʰʥʦʩʪʴ (ʚʽʜʥʦʩʥʫ ʧʦʭʠʙʢʫ) ʽ ʧʨʝʜʝʣʴʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ 

(ʛʨʘʥʠʯʥʫ ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ), ʥʘʧʨʠʢʣʘʜ, 0,00001 ʽ 10000 ʚʽʜʧʦʚʽʜʥʦ. 

ɿʥʘʭʦʜʞʝʥʥʷ ʪʨʴʦʭ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʥʷ 
ʗʢ ʧʨʘʚʠʣʦ, ʧʦʣʽʥʦʤʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʤʦʞʝ ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʢʦʨʝʥʽʚ. ʗʢ 

ʧʨʠʢʣʘʜ ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʝ ʨʽʚʥʷʥʥʷ: 

x3+0,03x2-0,7x+ 0,1=0. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʥʷ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

ƴ ʣʦʢʘʣʽʟʫʶʪʴ ʢʦʨʝʥʽ, ʪʦʙʪʦ ʟʥʘʭʦʜʷʪʴ ʧʨʦʤʽʞʢʠ, ʥʘ ʷʢʠʭ ʮʽ ʢʦʨʝʥʽ 

ʽʩʥʫʶʪʴ; 

ƴ ʟ ʮʽʻʶ ʤʝʪʦʶ ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʥʘ ʧʨʦʤʽʞʢʫ [-1;1] ʟ ʢʨʦʢʦʤ 

0,2 (ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.2); 

ƴ ʘʥʘʣʽʟʫʶʪʴ ʦʜʝʨʞʘʥʠʡ ʛʨʘʬʽʢ: ʛʨʘʬʽʢ ʧʝʨʝʪʠʥʘʻ ʚʽʩʴ ʍ ʫ ʪʨʴʦʭ ʪʦʯ-

ʢʘʭ, ʧʨʠʙʣʠʟʥʦ: -0,9; 0,18; 0,7 ̔  ʪʦʤʫ ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ ʻ ʪʨʠ ʢʦʨʝʥʽ; 

ƴ ʦʩʢʽʣʴʢʠ ʧʦʣʽʥʦʤ ʪʨʝʪʴʦʛʦ ʩʪʝʧʝʥʷ ʤʘʻ ʥʝ ʙʽʣʴʰʝ ʪʨʴʦʭ ʢʦʨʝʥʽʚ, ʪʦ 

ʚʦʥʠ ʚʩʽ ʚʠʷʚʠʣʠʩʷ ʣʦʢʘʣʽʟʦʚʘʥʠʤʠ; 

ƴ ʟʘʜʘʶʪʴ ʪʦʯʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ, ʥʘʧʨʠʢʣʘʜ 0,00001 (ʦʪʥʦ-

ʩʠʪʝʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ) ʽ ʛʨʘʥʠʯʥʫ ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ (ʧʨʝʜʝʣʴʥʦʝ 

ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ), ʥʘʧʨʠʢʣʘʜ 1000; 

 
ʈʠʩʫʥʦʢ - ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʯʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʥʷ 
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ʈʠʩʫʥʦʢ - ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʪʨʴʦʭ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʥʷ 

ƴ ʚʚʦʜʷʪʴ ʫ ʚʠʙʨʘʥʫ ʢʦʤʽʨʢʫ, ʥʘʧʨʠʢʣʘʜ ɸ1, ʧʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ 

ʢʦʨʝʥʷ, ʪʦʙʪʦ ï0,9; 

ƴ ʫ ʢʦʤʽʨʢʫ ɺ1 ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜ-

ʨʝʩʫ ʢʦʤʽʨʢʠ ɸ1: 

=ɸ1^3+0,03*ɸ1^2-0,7*ɸ1+0,1;  

ƴ ʫ ʢʦʤʽʨʢʫ ɸ2 ʚʚʦʜʷʪʴ ʜʨʫʛʝ ʥʘʙʣʠʞʝʥʥʷ, ʪʦʙʪʦ 0,18;  

ƴ ʫ ʢʦʤʽʨʢʫ ɺ2 ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ, ʘʙʦ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴ ʧʦʧʝʨʝʜʥʶ: 

=ɸ2^3+0,03*ɸ2^2-0,7*ɸ2+0,1;  

ƴ ʫ ʢʦʤʽʨʢʫ ɸɿ ʚʚʦʜʷʪʴ ʪʨʝʪʻ ʥʘʙʣʠʞʝʥʥʷ: 0,7;  

ƴ ʫ ʢʦʤʽʨʢʫ ɺɿ ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ: 

=ɸɿ^3+0,03*ɸɿ^2-0,7*ɸɿ+0,1; 

ƴ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɼʘʥʥʳʝ=>ɸʥʘʣʠʟ ñʯʪʦ ʝʩʣʠò=>ʇʦʜʙʦʨ ʧʘʨʘʤʝʪʨʘ 

ʽ ʧʦ ʯʝʨʟʽ ʟʥʘʭʦʜʷʪʴ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ 

ʟʘʜʘʥʽʡ ʪʦʯʥʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʜʦʨʽʚʥʶʶʪʴ:-0,9149; 0,1482; 0,7565. 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ8 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʤʝʪʦʜʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʫ ñʇʦʜʙʦʨ 

ʧʘʨʘʤʝʪʨʘò ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  
1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MS Excel. 

2. ʇʨʦʚʝʩʪʠ ʪʘʙʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʡ ʥʘ ʽʥʪʝʨʚʘʣʘʭ ʟʤʽʥʶʚʘʥʥʷ ʘʨʛʫʤʝ-

ʥʪʽʚ [ï2;2] ʽ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ. 

2.1. x3ï5,5x2+0,3x+5 = 0; . 

2.2. (ʭ-0,1)2 log(x+10)ï3 = 0; 

2.3. 5s inxïʭ =  0; 

2.4.  ʭ2cos2x = ïl; 

3. ɿʥʘʡʪʠ ʚʩʽ ʢʦʨʝʥʽ ʨʽʚʥʷʥʴ. 
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 
1. ʗʢ ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʘʩʽʙ ʇʦʜʙʦʨ ʧʘʨʘʤʝʪʨʘ? 

2. ʑʦ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ? 

3. ʗʢʽ ʧʨʘʚʠʣʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʧʦʣʽʚ ʜʽʘʣʦ-

ʛʦʚʦʛʦ ʚʽʢʥʘ ʇʦʜʙʦʨ ʧʘʨʘʤʝʪʨʘ? 

4. ʗʢʠʡ ʧʦʨʷʜʦʢ ʧʦʰʫʢʫ ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʇʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʘ? 

5. ʗʢ ʟʘʜʘʪʠ ʪʦʯʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ ʽ ʛʨʘʥʠʯʥʫ ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ? ɿ ʷʢʦʶ 
ʤʝʪʦʶ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ? 

 

1.9. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ ʚ MS Excel 

ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʮʽʢʘʚʠʭ ʪʘ ʧʦʪʫʞʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚ Excel ï 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩʠʚʽʚ ʫ ʬʦʨʤʫʣʘʭ. 

ʄʘʩʠʚ ï ʮʝ ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʦʞʝ ʦʙʨʦʙʣʷʪʠʩʷ ʷʢ ʻʜʠʥʘ 

ʛʨʫʧʘ ʘʙʦ ʢʦʞʝʥ ʦʢʨʝʤʦ. ɺ Excel ʤʘʩʠʚʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʦ- ʘʙʦ 

ʜʚʦʚʠʤʽʨʥʠʤʠ. ɺʠʤʽʨʠ ʤʘʩʠʚʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʷʜʢʘʤ ʪʘ 

ʩʪʦʚʧʯʠʢʘʤ ʪʘʙʣʠʮʽ Excel. ʅʘʧʨʠʢʣʘʜ, ʦʜʥʦʚʠʤʽʨʥʠʡ ʤʘʩʠʚ ʤʦʞʝ ʙʫʪʠ 

ʛʨʫʧʦʶ ʢʦʤʽʨʦʢ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʦʜʥʦʤʫ ʨʷʜʢʫ (ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʤʘʩʠʚ) 

ʘʙʦ ʫ ʦʜʥʦʤʫ ʩʪʦʚʧʯʠʢʫ (ʚʝʨʪʠʢʘʣʴʥʠʡ ʤʘʩʠʚ). ɼʚʦʚʠʤʽʨʥʠʡ ʤʘʩʠʚ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʦʭ ʨʷʜʢʘʭ ʪʘ ʩʪʦʚʧʯʠʢʘʭ. ʊʨʠʚʠʤʽʨʥʽ ʤʘʩʠʚʠ 

Excel ʥʝ ʧʽʜʪʨʠʤʫʻ.  

 

ʈʦʙʦʪʘ ʟ ʬʦʨʤʫʣʘʤʠ ʤʘʩʠʚʽʚ  

ɺʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ  

ɼʣʷ ʚʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ ʫ ʢʦʤʽʨʢʫ ʘʙʦ ʫ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ 

 
ʈʠʩʫʥʦʢ - ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʢʦʨʝʥʽʚ 

ʨʽʚʥʷʥʴ 
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ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʫ ʧʨʦʮʝʜʫʨʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʥʠʤ ʟʘʩʦʙʘʤ Excel 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʚʝʜʝʥʠʡ ʚʠʨʘʟ, ʷʢ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʟʚʠʯʘʡʥʦʾ ʬʦʨʤʫʣʠ. ɸ ʩʘʤʝ, ʟʘʢʽʥʯʝʥʥʷ ʥʘʙʦʨʫ ʬʦʨʤʫʣʠ ʦʙʦʚôʷʟʢʦʚʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʢʦʤʙʽʥʘʮʽʾ ʢʣʘʚʽʰ 

Ctrl+Shift+Enter , ʧʽʩʣʷ ʯʦʛʦ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʨʦʟʤʽʱʫʻ ʬʦʨʤʫʣʫ 

ʫ ʬʽʛʫʨʥʠʭ ʜʫʞʢʘʭ.  

ɺʠʦʢʨʝʤʣʝʥʥʷ ʤʘʩʠʚʫ 

ɺʠʦʢʨʝʤʣʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ, ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʦ ʤʘʩʠʚ, 

ʚʠʢʦʥʫʶʪʴ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ:  

Á ʨʦʟʤʽʱʫʶʪʴ ʢʫʨʩʦʨ ʚ ʦʜʥʽʡ ʽʟ ʢʦʤʽʨʦʢ ʤʘʩʠʚʫ;  

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ʇʨʘʚʢʘÝʇʝʨʝʡʪʠ, ʘʙʦ ʥʘʪʠʩʢʘʶʪʴ ʢʣʘʚʽʰʫ F5; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʇʝʨʝʭʦʜ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʥʘʪʠʩʢʘʶʪʴ ʢʥʦʧʢʫ 

ɺʳʜʝʣʠʪʴ; 

Á ʫ ʥʘʩʪʫʧʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ɺʳʜʝʣʝʥʠʝ ʛʨʫʧʧʳ ʷʯʝʝʢ 

ʚʠʙʠʨʘʶʪʴ ʧʝʨʝʤʠʢʘʯ ʊʝʢʫʱʠʡ ʤʘʩʩʠʚ; 

Á ʥʘʪʠʩʢʘʶʪʴ  ʢʥʦʧʢʫ ʆʂ, ʱʦʙ ʟʘʢʨʠʪʠ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ; 

ʘʙʦ: 

Á ʨʦʟʤʽʱʫʶʪʴ ʢʫʨʩʦʨ ʚ ʦʜʥʽʡ ʽʟ ʢʦʤʽʨʦʢ ʤʘʩʠʚʫ;  

Á ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+/ . 

 

ʈʝʜʘʛʫʚʘʥʥʷ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ 

ʗʢʱʦ ʬʦʨʤʫʣʘ ʤʘʩʠʚʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʝʢʽʣʴʢʦʭ ʢʦʤʽʨʢʘʭ, 

ʨʝʜʘʛʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʚ ʫʩʽʭ ʢʦʤʽʨʢʘʭ ʜʽʘʧʘʟʦʥʫ ʷʢ ʚ ʦʜʥʽʡ.  

ʇʨʠ ʨʝʜʘʛʫʚʘʥʥʽ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ ʜʦʪʨʠʤʫʶʪʴʩʷ ʪʘʢʠʭ ʧʨʘʚʠʣ:  

Á ʥʝ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʚʤʽʩʪ ʞʦʜʥʦʾ ʟ ʢʦʤʽʨʦʢ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ 

ʦʜʝʨʞʘʥʦ ʰʣʷʭʦʤ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʬʦʨʤʫʣʦʶ ʤʘʩʠʚʫ ï ʧʨʠ ʩʧʨʦʙʽ ʮʝ 

ʟʨʦʙʠʪʠ, Excel ʚʠʜʘʩʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ñʅʝʣʴʟʷ ʠʟʤʝʥʠʪʴ ʯʘʩʪʴ 

ʤʘʩʩʠʚʘò;  

Á ʥʝ ʤʦʞʥʘ ʧʝʨʝʤʽʱʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʽʨʦʢ, ʥʘ ʷʢʽ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʬʦʨʤʫʣʘ ʤʘʩʠʚʫ (ʧʝʨʝʤʽʱʫʶʪʴ ʚʩʽ ʢʦʤʽʨʢʠ ʟ 

ʬʦʨʤʫʣʦʶ ʤʘʩʠʚʫ ʨʘʟʦʤ); 

Á ʥʝ ʤʦʞʥʘ ʚʠʣʫʯʘʪʠ ʦʢʨʝʤʽ ʢʦʤʽʨʢʠ, ʥʘ ʷʢʽ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ 

ʬʦʨʤʫʣʘ ʤʘʩʠʚʫ (ʚʠʣʫʯʘʶʪʴ ʣʠʰʝ ʚʝʩʴ ʤʘʩʠʚ ʧʦʚʥʽʩʪʶ); 

Á ʥʝ ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʥʦʚʽ ʢʦʤʽʨʢʠ ʫ ʤʘʩʠʚ (ʮʝ ʧʨʘʚʠʣʦ ʚʽʜʥʦʩʠʪʴʩʷ 

ʪʘʢʦʞ ʜʦ ʚʩʪʘʚʢʠ ʥʦʚʠʭ ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʯʠʢʽʚ). 

ʑʦʙ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʚʩʽ ʢʦʤʽʨʢʠ ʤʘʩʠʚʫ; 

Á ʧʝʨʝʚʦʜʷʪʴ ʢʫʨʩʦʨ ʫ ʨʷʜʦʢ ʬʦʨʤʫʣ, ʘʙʦ ʥʘʪʠʩʢʘʶʪʴ ʢʥʦʧʢʫ F2; 

Á ʬʽʛʫʨʥʽ ʜʫʞʢʠ ʧʨʠ ʮʴʦʤʫ ʚʠʣʫʯʘʶʪʴʩʷ; 

Á ʚʥʦʩʷʪʴ ʧʦʪʨʽʙʥʽ ʟʤʽʥʠ ʫ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ; 

Á ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʝʜʘʛʫʚʘʥʥʷ ʬʦʨʤʫʣʠ ʥʘʪʠʩʢʘʶʪʴ 
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Ctrl+Shift+Enter , ʱʦʙ ʧʽʜʪʚʝʨʜʠʪʠ ʚʥʝʩʝʥʥʷ ʟʤʽʥ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʜʽʡ ʚʤʽʩʪ ʚʩʽʭ ʢʦʤʽʨʦʢ ʤʘʩʠʚʫ 

ʟʤʽʥʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʥʝʩʝʥʠʤʠ ʟʤʽʥʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣʠ  ʤʘʩʠʚʽʚ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ 

ʅʘ ʨʠʩ. ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʙʦʯʠʡ ʘʨʢʫʰ ʜʦʢʫʤʝʥʪʘ Excel ʟ 

ʨʦʟʨʘʭʫʥʢʘʤʠ ʦʙʩʷʛʽʚ ʧʨʦʜʘʞʫ ʜʦʙʨʠʚ. ʑʦʙ ʦʙʯʠʩʣʠʪʠ ʚʘʨʪʽʩʪʴ 

ʧʨʦʜʘʞʫ ʢʦʞʥʦʛʦ ʚʠʜʫ ʜʦʙʨʠʚʘ (ʟʥʘʯʝʥʥʷ ʫ ʩʪʦʚʧʯʠʢʫ D) ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʫ ʤʥʦʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʚʘʨʫ (ʩʪʦʚʧʯʠʢ ɺ) ʥʘ 

ʮʽʥʫ ʪʦʚʘʨʫ (ʩʪʦʚʧʯʠʢ ʉ). ʅʘʧʨʠʢʣʘʜ, ʟʥʘʯʝʥʥʷ ʢʦʤʽʨʢʠ D2 ʤʦʞʝ ʙʫʪʠ 

ʦʙʯʠʩʣʝʥʝ ʟʘ ʬʦʨʤʫʣʦʶ: =ɺ2*ʉ2, ʷʢʘ ʧʦʪʽʤ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ 

ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʦʤʽʨʢʘʤ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʘʨʛʫʤʝʥʪʽʚ. ɺ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʪʨʠʤʘʻʤʦ ʧôʷʪʴ ʦʢʨʝʤʠʭ ʬʦʨʤʫʣ ʫ ʩʪʦʚʧʯʠʢʫ D.  

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʦʙʯʠʩʣʝʥʥʷ ʧôʷʪʠ ʟʥʘʯʝʥʴ ʫ ʩʪʦʚʧʯʠʢʫ D ï 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʽʻʾ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ. ʎʷ ʬʦʨʤʫʣʘ ʙʫʜʝ ʨʦʟʤʽʱʝʥʘ ʚ 

ʜʽʘʧʘʟʦʥʽ ʢʦʤʽʨʦʢ D2:D6, ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʷʢʦʶ ʙʫʜʝ ʧôʷʪʴ 

ʰʫʢʘʥʠʭ ʟʥʘʯʝʥʴ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ 

ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʚ ʷʢʦʤʫ ʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʠʩʴ 
ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʬʦʨʤʫʣʦʶ ʤʘʩʠʚʫ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ï 

D2:D6); 

Á ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ =ɺ2:ɺ6*ʉ2:ʉ6; 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter .  

 
ʈʠʩ. ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ ʜʣʷ ʜʽʘʧʘʟʦʥʫ 

ʢʦʤʽʨʦʢ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ  ʫ ʦʜʥʽʡ ʢʦʤʽʨʮʽ 

ʌʦʨʤʫʣʠ ʤʘʩʠʚʽʚ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʦʚʝʨʪʘʪʠ ʨʝʟʫʣʴʪʘʪ ʫ ʦʜʥʫ 

ʢʦʤʽʨʢʫ. ʅʘ ʨʠʩ. ʫ ʢʦʤʽʨʢʫ D8 ʚʚʝʜʝʥʦ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ 

{=ʉʋʄʄ(ɺ2:ɺ6*ʉ2:ʉ6)}. ʎʷ ʬʦʨʤʫʣʘ ʦʙʯʠʩʣʶʻ ʟʘʛʘʣʴʥʫ ʩʫʤʫ 

ʧʨʦʜʘʞʫ ʽ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʩʫʤʫ ʜʦʙʫʪʢʽʚ ʯʠʩʝʣ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ 

ʢʦʤʽʨʢʘʭ ɺ2 ʽ ʉ2, ɺ3 ʽ ʉ3, ... ɺ6 ʽ ʉ6. ʊʦʙʪʦ, ʩʧʦʯʘʪʢʫ ʟʥʘʭʦʜʷʪʴʩʷ 

ʜʦʙʫʪʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨ ʯʠʩʝʣ ʤʘʩʠʚʫ, ʘ ʧʦʪʽʤ ʮʽ ʨʝʟʫʣʴʪʘʪʠ 
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ʜʦʜʘʶʪʴʩʷ. 

ɼʣʷ ʚʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ ʫ ʦʜʥʫ ʢʦʤʽʨʢʫ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ʚʠʙʠʨʘʶʪʴ ʢʦʤʽʨʢʫ, ʚ ʷʢʫ ʙʫʜʝ ʚʚʦʜʠʪʠʩʷ ʬʦʨʤʫʣʘ (ʢʣʘʮʘʶʪʴ ʧʦ 

ʥʽʡ ʤʠʰʝʶ); 

Á ɺʩʪʘʚʢʘÝʌʫʥʢʮʠʷ;  

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʩʧʠʩʢʫ ʂʘʪʝʛʦʨʠʷ 

ʚʠʙʠʨʘʶʪʴ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ;  

Á ʫ ʧʦʣʽ ɺʳʙʝʨʠʪʝ ʬʫʥʢʮʠʶ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʫ ʉʋʄʄ; 

Á ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ ʫ ʨʷʜʢʫ ʤʘʩʠʚ 1 

ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ =ɺ2:ɺ6*ʉ2:ʉ6; 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter . 

 
ʈʠʩ. ʇʨʠʢʣʘʜ ʚʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ ʤʘʩʠʚʫ ʫ ʦʜʥʫ ʢʦʤʽʨʢʫ  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʥʘʜ ʤʘʪʨʠʮʷʤʠ 

ɿʥʘʭʦʜʞʝʥʥʷ ʩʫʤʠ ʤʘʪʨʠʮʴ 

ʑʦʙ ʜʦʜʘʪʠ ʤʘʪʨʠʮʽ ʦʜʥʘʢʦʚʦʾ ʚʠʤʽʨʥʦʩʪʽ, ʚʠʢʦʥʫʶʪʴ ʜʽʾ:  

Á ʚʚʦʜʷʪʴ ʤʘʪʨʠʮʽ ʦʜʥʘʢʦʚʦʾ ʚʠʤʽʨʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʤʘʩʠʚʽʚ ʘʙʦ ʫ 
ʚʠʛʣʷʜʽ ʜʽʘʧʘʟʦʥʽʚ ʢʦʤʽʨʦʢ; 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʪʘʢʦʾ ʚʠʤʽʨʥʦʩʪʽ ʱʦ ʽ ʤʘʪʨʠʮʽ-

ʜʦʜʘʥʢʠ; 

Á ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ ʩʫʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʩʠʚʽʚ; 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter . 

ʅʘ ʨʠʩ. ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʜʦʜʘʚʘʥʥʷ ʤʘʪʨʠʮʴ ʚʠʤʽʨʥʽʩʪʶ 2Ĭ2 

ʟʘʜʘʥʠʭ ʜʽʘʧʘʟʦʥʦʤ ʢʦʤʽʨʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ. 
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ʈʠʩ. ʇʨʠʢʣʘʜ ʜʦʜʘʚʘʥʥʷ ʤʘʪʨʠʮʴ (ʜʚʦʚʠʤʽʨʥʠʭ ʤʘʩʠʚʽʚ) 

ɿʥʘʭʦʜʞʝʥʥʷ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ ʚ Excel ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʙʫʜʦʚʘʥʫ 

ʬʫʥʢʮʽʶ ʄʋʄʅʆɾ ʢʘʪʝʛʦʨʽʾ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ ʻ ʤʘʩʠʚ (ʤʘʪʨʠʮʷ) ʟ ʪʘʢʦʶ ʩʘʤʦʶ ʢʽʣʴʢʽʩʪʶ 

ʨʷʜʢʽʚ, ʷʢ ʤʘʩʠʚ (ʤʘʪʨʠʮʷ) 1 ʽ ʟ ʪʘʢʦʶ ʞ ʢʽʣʴʢʽʩʪʶ ʩʪʦʚʧʯʠʢʽʚ, ʷʢ 

ʤʘʩʠʚ (ʤʘʪʨʠʮʷ) 2.  

ʇʨʠ ʟʥʘʭʦʜʞʝʥʥʽ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ ʜʦʪʨʠʤʫʶʪʴʩʷ ʪʘʢʠʭ ʦʙʤʝʞʝʥʴ:  

Á ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʯʠʢʽʚ ʤʘʩʠʚʫ (ʤʘʪʨʠʮʽ) 1 ʧʦʚʠʥʥʘ ʙʫʪʠ ʪʘʢʦʶ ʩʘʤʦʶ 
ʷʢ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʤʘʩʠʚʫ (ʤʘʪʨʠʮʽ) 2; 

Á ʤʘʪʨʠʮʽ ʚʚʦʜʷʪʴ ʷʢ ʬʦʨʤʫʣʠ ʤʘʩʠʚʽʚ ʘʙʦ ʫ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ.  

ɸʣʛʦʨʠʪʤ  ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʙʫʜʦʚʘʥʦʾ ʬʫʥʢʮʽʾ ʄʋʄʅʆɾ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ: 
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= DADA  

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ʚʚʦʜʷʪʴ ʤʘʪʨʠʮʶ (ʤʘʩʠʚ) 1, ʜʣʷ ʮʴʦʛʦ:  

- ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʨʘʤ 

ʤʘʪʨʠʮʽ ɸ, ʥʘʧʨʠʢʣʘʜ ɺ2:D4 (ʜʠʚ. ʚʚʝʜʝʥʥʷ ʜʚʦʚʠʤʽʨʥʦʛʦ 

ʤʘʩʠʚʫ); 

- ʫ ʨʷʜʢʫ ʬʦʨʤʫʣ ʚʚʦʜʷʪʴ ={1;2;4:3;2;0:ī1;4;2}; 

- ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter ; 

Á ɺʚʦʜʷʪʴ ʤʘʪʨʠʮʶ (ʤʘʩʠʚ) 2: 

- ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʨʘʤ 

ʤʘʪʨʠʮʽ D, ʥʘʧʨʠʢʣʘʜ F2:F4 (ʜʠʚ. ʚʚʝʜʝʥʥʷ ʦʜʥʦʚʠʤʽʨʥʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʩʠʚʫ); 

- ʫ ʨʷʜʢʫ ʬʦʨʤʫʣ ʚʚʦʜʷʪʴ: ={1:2:3}; 

- ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter . 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʜʦʙʫʪʢʫ ʜʚʦʭ ʤʘʪʨʠʮʴ ʚʽʜʧʦʚʽʜʥʫ 

ʬʦʨʤʫʣʫ ʚʚʦʜʷʪʴ ʷʢ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 



60 

 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ ʨʷʜʢʽʚ 

ʤʘʩʠʚʫ 1 ʽ ʢʽʣʴʢʦʩʪʽ ʩʪʦʚʧʯʠʢʽʚ ʤʘʩʠʚʫ 2; 

Á ʧʝʨʝʭʦʜʷʪʴ ʫ ʨʷʜʦʢ ʬʦʨʤʫʣ; 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘÝʌʫʥʢʮʠʷ;  

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʢʘʪʝʛʦʨʽʶ ʬʫʥʢʮʽʡ 
ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ;  

Á ʫ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʫ ʬʫʥʢʮʽʶ ʄʋʄʅʆɾ; 

Á ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʧʦʣʝ ʤʘʩʠʚ ʭ 

ʚʚʦʜʷʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʟ ʝʣʝʤʝʥʪʘʤʠ ʧʝʨʰʦʾ ʤʘʪʨʠʮʽ (ʥʘʧʨʠʢʣʘʜ, 

ɺ2:D4); 

Á ʫ ʧʦʣʝ ʤʘʩʠʚ ʫ ʚʚʦʜʷʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʨʫʛʦʾ 

ʤʘʪʨʠʮʽ (ʥʘʧʨʠʢʣʘʜ, F2:F4); 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter . 

ʘʙʦ: 

Á ʚʚʦʜʷʪʴ =ʄʋʄʅʆɾ(ɺ2:D4; F2:F4);  

Á ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter . 

ʈʝʟʫʣʴʪʘʪ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ ʙʫʜʝ ʚʠʚʝʜʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʤʘʩʠʚʫ (ʨʠʩ.). 

 
 

ʈʠʩ.  ʇʨʠʢʣʘʜ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ 

ʤʘʩʠʚʫ 

 

ʈʝʟʫʣʴʪʘʪ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ, ʥʘʚʝʜʝʥʠʭ ʫ ʧʨʠʢʣʘʜʽ, ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʚʠʨʘʟʫ: 
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ɿʥʘʭʦʜʞʝʥʥʷ ʚʠʟʥʘʯʥʠʢʘ ʤʘʪʨʠʮʽ 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʠʟʥʘʯʥʠʢʽʚ ʤʘʪʨʠʮʴ ʚ Excel ʽʩʥʫʻ ʬʫʥʢʮʽʷ 

ʄʆʇʈɽɼ ʢʘʪʝʛʦʨʽʾ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ. ɺʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ ʟ ʢʽʣʴʢʦʤʘ 
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ʥʝʚʽʜʦʤʠʤʠ. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʟʥʘʯʥʠʢʘ ʤʘʪʨʠʮʷ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ 

ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʯʠʢʽʚ. 

ʄʘʪʨʠʮʷ (ʤʘʩʠʚ) ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʷʢ ʽʥʪʝʨʚʘʣ ʢʦʤʽʨʦʢ, ʥʘʧʨʠʢʣʘʜ 

ɸ1:ʉ3, ʘʙʦ ʷʢ ʤʘʩʠʚ ʢʦʥʩʪʘʥʪ, ʥʘʧʨʠʢʣʘʜ {1;2;3:4;5;6:7;8;9}.  

ʌʫʥʢʮʽʷ ʄʆʇʈɽɼ ʪʘʢʦʞ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ #ɿʅɸʏ!, 

ʷʢʱʦ ʤʘʩʠʚ ʤʘʻ ʥʝʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʯʠʢʽʚ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʠʟʥʘʯʥʠʢʘ ʤʘʪʨʠʮʽ, ʱʦ ʟʘʜʘʥʘ ʜʽʘʧʘʟʦʥʦʤ 

ʟʥʘʯʝʥʴ, ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʤʽʨʢʫ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʦʙʯʠʩʣʝʥʴ; 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘÝʌʫʥʢʮʠʷ;  

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʢʘʪʝʛʦʨʽʶ ʬʫʥʢʮʽʡ 
ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ;  

Á ʚ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʫ ʬʫʥʢʮʽʶ ʄʆʇʈɽɼ; 

Á ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʨʷʜʢʫ ʤʘʩʠʚ 

ʚʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʫ ʤʘʪʨʠʮʶ ʫ ʚʠʛʣʷʜʽ ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ; 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʣʘʚʽʰʫ Enter; 

ʘʙʦ: 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʤʽʨʢʫ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʦʙʯʠʩʣʝʥʴ; 

Á ʫ ʨʷʜʦʢ ʬʦʨʤʫʣ ʚʚʦʜʷʪʴ =ʄʆʇʈɽɼ(ɸ1:D4); 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʣʘʚʽʰʫ Enter. 

ʑʦʙ ʟʥʘʡʪʠ ʚʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ, ʱʦ ʟʘʜʘʥʘ ʷʢ ʤʘʩʠʚ, ʥʘʧʨʠʢʣʘʜ 

ʨʦʟʤʽʨʦʤ 3ī3 ʫ ʚʠʛʣʷʜʽ ={2;-1;3:1;-2;4:3;-3;0}, ʚʠʢʦʥʫʶʪʴ ʪʘʢʽ ʜʽʾ: 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʤʽʨʢʫ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʦʙʯʠʩʣʝʥʴ; 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘÝʌʫʥʢʮʠʷ;  

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʢʘʪʝʛʦʨʽʶ ʬʫʥʢʮʽʡ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ;  

Á ʚ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʚʠʙʠʨʘʶʪʴ ʽʟ ʩʧʠʩʢʫ ʬʫʥʢʮʽʶ ʄʆʇʈɽɼ; 

Á ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʨʷʜʢʫ ʤʘʩʠʚ 

ʚʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʫ ʤʘʪʨʠʮʶ ʫ ʚʠʛʣʷʜʽ ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ ɺ2:D4; 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʣʘʚʽʰʫ Enter. 

ʇʨʠʢʣʘʜ ʦʙʯʠʩʣʝʥʥʷ ʚʠʟʥʘʯʥʠʢʘ ʤʘʪʨʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ 

ʬʫʥʢʮʽʾ ʄʆʇʈɽɼ, ʧʦʜʘʥʠʡ ʥʘ ʨʠʩ.  

 

 
ʈʠʩ. ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʄʆʇʈɽɼ 
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ɿʥʘʭʦʜʞʝʥʥʷ ʤʘʪʨʠʮʽ, ʦʙʝʨʥʝʥʦʾ ʜʦ ʜʘʥʦʾ 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʪʨʠʮʽ, ʦʙʝʨʥʝʥʦʾ ʜʦ ʜʘʥʦʾ, ʚ Excel ʽʩʥʫʻ ʬʫʥʢʮʽʷ 

ʄʆɹʈ ʢʘʪʝʛʦʨʽʾ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ. ʆʙʝʨʥʝʥʽ ʤʘʪʨʠʮʽ, ʷʢ ʽ 

ʚʠʟʥʘʯʥʠʢʠ, ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤ 

ʨʽʚʥʷʥʴ ʟ ʢʽʣʴʢʦʤʘ ʥʝʚʽʜʦʤʠʤʠ.  

ʄʘʪʨʠʮʷ (ʤʘʩʠʚ) ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʜʘʥʘ ʷʢ ʯʠʩʣʦʚʠʡ ʤʘʩʠʚ ʟ 

ʦʜʥʘʢʦʚʦʶ ʢʽʣʴʢʽʩʪʶ ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʯʠʢʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʤʘʩʠʚ ʤʦʞʝ 

ʙʫʪʠ ʟʘʜʘʥʠʡ ʷʢ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ (ʥʘʧʨʠʢʣʘʜ ɸ2:ʉ4) ʘʙʦ ʷʢ ʤʘʩʠʚ 

ʢʦʥʩʪʘʥʪ, ʥʘʧʨʠʢʣʘʜ {1;2;3:4;5;6:7;8;9}.  

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʪʨʠʮʽ, ʦʙʝʨʥʝʥʦʾ ʜʦ ʜʘʥʦʾ: 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʨʘʤ ʚʠʭʽʜʥʦʾ 
ʤʘʪʨʠʮʽ; 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘÝʌʫʥʢʮʠʷ;  

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʢʘʪʝʛʦʨʽʶ ʬʫʥʢʮʽʡ 
ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ;  

Á ʚ ʜʘʥʽʡ ʢʘʪʝʛʦʨʽʾ ʚʠʙʠʨʘʶʪʴ ʟ ʩʧʠʩʢʫ ʬʫʥʢʮʽʶ ʄʆɹʈ; 

Á ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʨʷʜʢʫ ʤʘʩʠʚ 

ʚʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʫ ʤʘʪʨʠʮʶ ʫ ʚʠʛʣʷʜʽ ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ ɺ2:D4; 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter ; 

ʘʙʦ: 

Á ʘʢʪʠʚʽʟʫʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʤʽʨʘʤ ʚʠʭʽʜʥʦʾ 
ʤʘʪʨʠʮʽ; 

Á ʫ ʨʷʜʦʢ ʬʦʨʤʫʣ ʚʚʦʜʷʪʴ =ʄʆɹʈ(ɸ2:ʉ4); 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Ctrl+Shift+Enter . 

ʇʨʠʢʣʘʜ ʟʥʘʭʦʜʞʝʥʥʷ ʤʘʪʨʠʮʽ, ʦʙʝʨʥʝʥʦʾ ʜʦ ʜʘʥʦʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʫʥʢʮʽʾ ʄʆɹʈ ʧʦʜʘʥʠʡ ʥʘ ʨʠʩ. . 

 

 
ʈʠʩ.  ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʄʆɹʈ 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ9 

ʄʝʪʘ ʨʦʙʦʪʠ: ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʙʦʪʠ ʟ ʬʦʨʤʫʣʘʤʠ 

ʤʘʩʠʚʽʚ ʚ Excel, ʾʭ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ MS Office Excel. 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ ʄʋʄʅʆɾ, ʄʆʇʈɽɼ, ʟʥʘʡʪʠ 

ʜʦʙʫʪʦʢ ʤʘʪʨʠʮʴ ɸɺ ʪʘ ʚʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ ɸ, ʦʙʨʘʚʰʠ ʚʘʨʽʘʥʪ 

ʟʘ ʥʦʤʝʨʦʤ ʫ ʩʧʠʩʢʫ ʛʨʫʧʠ. 

3. ʂʦʞʥʝ ʟʘʚʜʘʥʥʷ ʦʬʦʨʤʠʪʠ ʥʘ ʦʢʨʝʤʦʤʫ ʘʨʢʫʰʽ ʫ ʢʥʠʟʽ Excel. 
ʌʘʡʣʫ ʥʘʜʘʪʠ ʥʘʩʪʫʧʥʝ ʽʤôʷ çˉ ʚʘʨʽʘʥʪʫ_ʧʨʽʟʚʠʱʝ ʚʠʢʦʥʘʚʮʷè. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʩʠʚʦʤ ʚ Excel? 

2. ʗʢʽ ʚʠʜʠ ʤʘʩʠʚʽʚ ʧʽʜʪʨʠʤʫʻ Excel? 

3. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ? 

4. ʗʢ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ? 

5. ʗʢʽ ʜʽʾ ʥʝʜʦʧʫʩʪʠʤʽ ʧʨʠ ʨʦʙʦʪʽ ʟ ʬʦʨʤʫʣʘʤʠ ʤʘʩʠʚʽʚ? 

6. ʗʢ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʫ ʦʜʥʫ 

ʢʦʤʽʨʢʫ? 

7. ʗʢ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ ʫ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ? 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 
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1.10. ʈʦʟʚ'ʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ  

ʇʨʘʚʠʣʦ ʂʨʘʤʝʨʘ 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʩʠʩʪʝʤʫ ʪʨʴʦʭ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ 

ʪʨʴʦʤʘ ʥʝʚʽʜʦʤʠʤʠ ʭ1, ʭ2, ʭ3, ̫ ʢʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

î
í

î
ì

ë

=++

=++

=++

,

,

,

3333232131

2323222121

1313212111

hxaxaxa

hxaxaxa

hxaxaxa

                                       (1) 

ʯʠʩʣʘ aij (ʽ, j =1,2,3) ð ʮʝ ʢʦʝʬʽʮʽʻʥʪʠ ʩʠʩʪʝʤʠ; ʧʝʨʰʠʡ ʽʥʜʝʢʩ ʽ ð 

ʮʝ ʥʦʤʝʨ ʨʽʚʥʷʥʥʷ, ʜʨʫʛʠʡ ðj ð ʮʝ ʥʦʤʝʨ ʥʝʚʽʜʦʤʦʛʦ xi , ʧʨʠ ʷʢʦʤʫ 

ʩʪʦʾʪʴ ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ. ʏʠʩʣʘ h1 h2, h3 ð ʚʽʣʴʥʽ ʯʣʝʥʠ ʩʠʩʪʝʤʠ. 

ʗʢʱʦ ʚʩʽ ʚʽʣʴʥʽ ʯʣʝʥʠ ʩʠʩʪʝʤʠ (1) ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʝʚʽ 

0321 === hhh , ʪʦ ʩʠʩʪʝʤʘ ʥʘʟʠʚʘʻʪʴʩʷ ʦʜʥʦʨʽʜʥʦʶ. ʗʢʱʦ ʞ ʻ ʭʦʯʘ 

ʙ ʦʜʠʥ ʚʽʣʴʥʠʡ ʯʣʝʥ, ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʥʫʣʷ, ʪʦ ʩʠʩʪʝʤʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʥʝʦʜʥʦʨʽʜʥʦʶ. 

ɻʦʣʦʚʥʠʤ ʚʠʟʥʘʯʥʠʢʦʤ ʩʠʩʪʝʤʠ ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʟʥʘʯʥʠʢ, ʩʢʣʘʜʝʥʠʡ 

ʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠ ʥʝʚʽʜʦʤʠʭ 

333231

232221

131211

ʘʘʘ

ʘʘʘ

ʘʘʘ

=D                                        (2) 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚ'ʷʟʢʫ ʩʠʩʪʝʤʠ (1) ʚʠʢʦʥʘʻʤʦ ʪʘʢʽ ʜʽʾ. 

ɼʦʤʥʦʞʠʤʦ ʢʦʞʥʝ ʟ ʨʽʚʥʷʥʴ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ ʜʦ 

ʧʝʨhʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ. ɸ ʩʘʤʝ, ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ 

ʜʦʤʥʦʞʠʤʦ ʥʘ ɸ11, ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ð ʥʘ ɸ21 ʽ ʪʨʝʪʻ ð ʥʘ ɸ31. 

ɼʽʩʪʘʥʝʤʦ 

î
í

î
ì

ë

=++

=++

=++

,)(

,)(

,)(

31333323213131

21232322212121

11131321211111

AhxaxaxaA

AhxaxaxaA

AhxaxaxaA

 

 

ɼʦʜʘʤʦ ʮʽ ʨʽʚʥʷʥʥʷ, ʟʙʠʨʘʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠ ʥʝʚʽʜʦʤʠʭ 

ʭ1, x2, ʭ3. ʄʘʻʤʦ 

 

.)(

)()(

3132121113313321231113

23132212211211313121211111

AhAhAhxAaAaAa

xAaAaAaxAaAaAa

++=+++

++++++
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ʋ ʧʝʨʰʠʭ ʜʫʞʢʘʭ ʤʘʻʤʦ ʨʦʟʢʣʘʜ ʛʦʣʦʚʥʦʛʦ ʚʠʟʥʘʯʥʠʢʘ ( ʟʘ 

ʝʣʝʤʝʥʪʘʤʠ ʧʝʨʰʦʛʦ ʩʪʦʚʧʮʷ (ʚʣʘʩʪʠʚʽʩʪʴ 9). ʋ ʜʨʫʛʠʭ ʽ ʪʨʝʪʽʭ ʜʫʞʢʘʭ 

ʤʘʻʤʦ ʩʫʤʫ ʜʦʙʫʪʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʨʫʛʦʛʦ ʽ ʪʨʝʪʴʦʛʦ ʩʪʦʚʧʮʷ ʥʘ 

ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʧʝʨʰʦʛʦ ʩʪʦʚʧʮʷ. ʆʪʞʝ, ʟʛʽʜʥʦ ʟ 

ʚʣʘʩʪʠʚʽʩʪʶ 10, ʮʽ ʚʠʨʘʟʠ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʝʚʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʩʪʘʻʤʦ 

.00 313212111321 AhAhAhxxx ++=Ö+Ö+ÖD  

ʋ ʮʽʡ ʨʽʚʥʦʩʪʽ ʧʨʘʚʦʨʫʯ ʻ ʨʦʟʢʣʘʜ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʧʝʨʰʦʛʦ ʩʪʦʚʧʮʷ 

ʚʠʟʥʘʯʥʠʢʘ, ʫ ʷʢʦʛʦ ʧʝʨʰʠʡ ʩʪʦʚʧʝʮʴ ʩʢʣʘʜʝʥʦ ʽʟ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ, ʘ ʜʚʘ 

ʽʥʰʽ ʩʧʽʚʧʘʜʘʶʪʴ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʦʚʧʮʷʤʠ ʛʦʣʦʚʥʦʛʦ ʚʠʟʥʘʯʥʠʢʘ. 

ʇʦʟʥʘʯʠʤʦ 

33323

23222

13121

1

ʘʘh

ʘʘh

ʘʘh

=D  

ʊʦʜʽ ʦʩʪʘʥʥʻ ʨʽʚʥʷʥʥʷ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

.11 D=ÖD x  

ɸʥʘʣʦʛʽʯʥʦ, ʜʦʤʥʦʞʫʶʯʠ ʢʦʞʥʝ ʟ ʨʽʚʥʷʥʴ ʩʠʩʪʝʤʠ (1) ʥʘ 

ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʨʫʛʦʛʦ (ʪʨʝʪʴʦʛʦ) ʩʪʦʚʧʮʽʚ ʽ 

ʚʠʢʦʥʫʶʯʠ ʪʽ ʞ ʩʘʤʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʜʽʩʪʘʥʝʤʦ 

.22 D=ÖD x ,      .33 D=ÖD x , 

ʜʝ 

33331

23221

13111

2

ʘhʘ

ʘhʘ

ʘhʘ

=D ,                

33231

22221

11211

3

hʘʘ

hʘʘ

hʘʘ

=D . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ (1) ʟʚʝʣʘʩʴ ʜʦ ʝʢʚʽʚʘʣʝʥʪʥʦʾ ʩʠʩʪʝʤʠ: 

.11 D=ÖD x ,      .22 D=ÖD x ,      .33 D=ÖD x ,           (3) 

ʅʝʭʘʡ 0̧D . ʊʦʜʽ ʽʟ ʩʠʩʪʝʤʠ (3) ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʭ1, x2, x3. 
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D

D
= 1

1x ,      
D

D
= 2

2x ,      
D

D
= 3

3x .            (4) 

 

ʌʦʨʤʫʣʠ (4) ʽ ʩʢʣʘʜʘʶʪʴ ʟʤʽʩʪ ʧʨʘʚʠʣʘ ʂʨʘʤʝʨʘ: ʷʢʱʦ 

ʛʦʣʦʚʥʠʡ ʚʠʟʥʘʯʥʠʢ ʩʠʩʪʝʤʠ (1) ʥʝ ʜʦʨʽʚʥʶʻ ʥʫʣʝʚʽ 0̧D , ʪʦ 

ʩʠʩʪʝʤʘ ʤʘʻ ʻʜʠʥʠʡ ʨʦʟʚ'ʷʟʦʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (4). 

ʌʦʨʤʫʣʠ (4) ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ ʬʦʨʤʫʣʘʤʠ ʂʨʘʤʝʨʘ. 

ɺʠʟʥʘʯʥʠʢʠ 1D, 2D , 3D  ʦʜʝʨʞʫʶʪʴ ʽʟ ʛʦʣʦʚʥʦʛʦ ʚʠʟʥʘʯʥʠʢʘ 

D (ʜʠʚ.(2)) ʟʘʤʽʥʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʦʚʧʮʷ ʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠ 

ʥʝʚʽʜʦʤʠʭ ʩʪʦʚʧʮʝʤ ʽʟ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ. 

ʇʨʘʚʠʣʦ ʂʨʘʤʝʨʘ ʤʘʻ ʤʽʩʮʝ ʽ ʧʨʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʧ ʣʽʥʽʡʥʠʭ 

ʨʽʚʥʷʥʴ ʟ ʧ ʥʝʚʽʜʦʤʠʤʠ, ʪʦʙʪʦ ʩʠʩʪʝʤʠ ʚʠʛʣʷʜʫ 
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ʎʶ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʩʢʦʨʦʯʝʥʦ ʟʘʧʠʩʘʪʠ ʪʘʢ: 
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ɻʦʣʦʚʥʠʤ ʚʠʟʥʘʯʥʠʢʦʤ D ʩʠʩʪʝʤʠ (5) ʙʫʜʝ ʚʠʟʥʘʯʥʠʢ, ʩʢʣʘʜʝʥʠʡ 
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ʇʨʘʚʠʣʦ ʂʨʘʤʝʨʘ. ʗʢʱʦ ʛʦʣʦʚʥʠʡ ʚʠʟʥʘʯʥʠʢ ʩʠʩʪʝʤʠ ʧ ʣʽʥʽʡʥʠʭ 

ʨʽʚʥʷʥʴ ʟ ʧ ʥʝʚʽʜʦʤʠʤʠ ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʥʫʣʷ ( 0̧D  ), ʪʦ ʩʠʩʪʝʤʘ ʤʘʻ 

ʻʜʠʥʠʡ ʨʦʟʚ'ʷʟʦʢ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʬʦʨʤʫʣʘʤʠ: 
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ʜʝ jD  (j=1,2,... ,ʧ) ð ʮʝ ʚʠʟʥʘʯʥʠʢ, ʦʜʝʨʞʘʥʠʡ ʽʟ D ʟʘʤʽʥʦʶ 

ʝʣʝʤʝʥʪʽʚ j-ʦʛʦ ʩʪʦʚʧʮʷ ʥʘ ʩʪʦʚʧʝʮʴ ʽʟ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ, 
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ɿʘʫʚʘʞʠʤʦ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʧʦʪʨʝʙʫʻ ʛʨʦʤʽʟʜʢʠʭ ʦʙʯʠʩʣʝʥʴ ʽ ʧʨʠ ʧ > 

3 ʨʽʜʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ. ʊʦʤʫ, ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʉʃɸʈ ʟʨʫʯʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʬʦʨʤʫʣʠ ʤʘʩʠʚʽʚ Excel. 

 

ʇʨʠʢʣʘʜʠ. ʈʦʟʚ'ʷʟʘʪʠ ʩʠʩʪʝʤʫ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʨʘʚʠʣʦ ʂʨʘʤʝʨʘ. 

ʘ) ʅʝʭʘʡ ʟʘʜʘʥʘ ʩʠʩʪʝʤʘ ʜʚʦʭ ʨʽʚʥʷʥʴ ʟ ʜʚʦʤʘ ʥʝʚʽʜʦʤʠʤʠ: 
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ʈʦʟʚ'ʷʟʘʥʥʷ. ʉʢʣʘʜʘʻʤʦ ʛʦʣʦʚʥʠʡ ʚʠʟʥʘʯʥʠʢ ʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠ 

ʥʝʚʽʜʦʤʠʭ ̔  ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʶ ʄʆʇʈɽɼ. 

013
52

12
¸=

-

-
=D , ʦʪʞʝ ʩʠʩʪʝʤʘ ʤʘʻ ʻʜʠʥʠʡ ʨʦʟʚ'ʷʟʦʢ 

ʆʙʯʠʩʣʶʻʤʦ 1D ʽ 2D  , ʟʘʤʽʥʶʶʯʠ ʚ D ʚʽʜʧʦʚʽʜʥʦ ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ 

ʩʪʦʚʧʮʽ ʩʪʦʚʧʮʝʤ ʽʟ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ. ʄʘʻʤʦ 

13
52

13
1 =
-

-
=D ;          13

23

32
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-
=D . 

ɿʥʘʭʦʜʠʤʦ ʭ1 ʪʘ x2, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ (4): 

1
13
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1 ==
D

D
=x ;              1

13

132
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D

D
=x . 

ʙ) ʅʝʭʘʡ ʟʘʜʘʥʘ ʩʠʩʪʝʤʘ ʪʨʴʦʭ ʨʽʚʥʷʥʴ ʟ ʪʨʴʦʤʘ ʥʝʚʽʜʦʤʠʤʠ: 
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ʈʦʟʚ'ʷʟʘʥʥʷ. ʉʢʣʘʜʘʻʤʦ ʛʦʣʦʚʥʠʡ ʚʠʟʥʘʯʥʠʢ ʽ ʦʙʯʠʩʣʶʻʤʦ ʡʦʛʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ ʄʆʇʈɽɼ 
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ʆʪʞʝ, ʩʠʩʪʝʤʘ ʤʘʻ ʻʜʠʥʠʡ ʨʦʟʚ'ʷʟʦʢ. ʆʙʯʠʩʣʶʻʤʦ 1D; 2D , 3D : 
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ɿʛʽʜʥʦ ʟ ʬʦʨʤʫʣʘʤʠ (4) ʤʘʻʤʦ 
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D
=x . 

ɿʘʫʚʘʞʝʥʥʷ. ʗʢʱʦ ʛʦʣʦʚʥʠʡ ʚʠʟʥʘʯʥʠʢ ʩʠʩʪʝʤʠ D= 0 , ʪʦ, 
ʦʯʝʚʠʜʥʦ, ʱʦ ʬʦʨʤʫʣʠ ʂʨʘʤʝʨʘ ʥʝ ʤʘʶʪʴ ʤʽʩʮʷ. ʆʪʞʝ, ʩʠʩʪʝʤʘ (1) ʘʙʦ 

(5) ʥʝ ʤʦʞʝ ʤʘʪʠ ʻʜʠʥʦʛʦ ʨʦʟʚ'ʷʟʢʫ. ʇʨʠ ʮʴʦʤʫ ʽʟ ʨʽʚʥʷʥʴ (3): 

)...,,2,1( njx jj =D=ÖD  

ʤʘʻʤʦ, ʱʦ ʧʨʠ 0̧Dj  ʭʦʯʘ ʙ ʜʣʷ ʦʜʥʦʛʦ ʥʦʤʝʨʘ j ʩʠʩʪʝʤʘ 

ʨʦʟʚ'ʷʟʢʫ ʥʝ 

ʤʘʻ( jjx D=Ö0 , a 0̧Dj  ʱʦ ʥʝʤʦʞʣʠʚʦ). ʗʢʱʦ ʞ 0=Dj ʜʣʷ 

ʚʩʽʭ 

j=1, 2,é ʧ, ʪʦ ʩʠʩʪʝʤʘ ʤʘʻ ʘʙʦ ʙʝʟʣʽʯ ʨʦʟʚ'ʷʟʢʽʚ, ʘʙʦ ʟʦʚʩʽʤ ʥʝ ʤʘʻ 

ʨʦʟʚ'ʷʟʢʫ. ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ, ʷʢʘ ʤʘʻ ʨʦʟʚ'ʷʟʦʢ (ʻʜʠʥʠʡ ʘʙʦ ʙʝʟʣʽʯ) 

ʥʘʟʠʚʘʻʪʴʩʷ ʩʫʤʽʩʥʦʶ, ʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʥʝ ʤʘʻ ʨʦʟʚ'ʷʟʢʫ, ð 
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ʥʝʩʫʤʽʩʥʦʶ. 

ʈʦʟʚ'ʷʟʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʨʠʮʴ 

ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ (1) ʪʨʴʦʭ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ ʪʨʴʦʤʘ ʥʝʚʽʜʦʤʠʤʠ 

(ʘʣʝ ʚʩʽ ʚʠʩʥʦʚʢʠ ʚʽʨʥʽ ʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ n² 2). ʉʢʣʘʜʝʤʦ ʤʘʪʨʠʮʶ ɸ ̔ʟ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠ ʥʝʚʽʜʦʤʠʭ ð ʤʘʪʨʠʮʶ ʩʠʩʪʝʤʠ, ʤʘʪʨʠʮʶ-ʩʪʦʚʧʝʮʴ 

X ̔ ʟ ʥʝʚʽʜʦʤʠʭ ʽ ʤʘʪʨʠʮʶ-ʩʪʦʚʧʝʮʴ ʅ ̔ʟ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ, ʪʦʙʪʦ 
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h

h

h

H      (6) 

ɺʨʘʭʦʚʫʶʯʠ ʦʟʥʘʯʝʥʥʷ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ ʽ ʫʤʦʚʫ ʨʽʚʥʦʩʪʽ ʤʘʪʨʠʮʴ, 

ʜʽʩʪʘʥʝʤʦ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʟʘʧʠʩ ʩʠʩʪʝʤʠ (1) ʫ ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ 

ɸʍ=ʅ   (7) 

ʈʽʚʥʷʥʥʷ (1) ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ. ʅʝʭʘʡ 0̧ɸ . 

ʊʦʜʽ, ʷʢ ʚʽʜʦʤʦ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ, ʩʠʩʪʝʤʘ (1) ʤʘʻ ʻʜʠʥʠʡ ʨʦʟʚ'ʷʟʦʢ, ʟ 

ʽʥʰʦʾ ʩʪʦʨʦʥʠ, ʤʘʪʨʠʮʷ ɸ ʤʘʻ ʦʙʝʨʥʝʥʫ ɸ-1. 

ʇʦʤʥʦʞʠʤʦ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʨʽʚʥʦʩʪʽ (7) ʣʽʚʦʨʫʯ ʥʘ A-1 ʽ, ʜʽʩʪʘʥʝʤʦ: 

Hɸɸʍɸ 11 -- = ;           HAɽX 1-= . 

 ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ɽʍ=ʍ, ʤʘʻʤʦ ʨʦʟʚ'ʷʟʦʢ ʍ ʫ ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ: 

ʍ=ɸ-1ʅ.  (8) 

ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʟʥʘʯʝʥʴ ʥʝʚʽʜʦʤʠʭ ʭ1, x2, x3 ʚʠʢʦʨʠʩʪʘʻʤʦ, ʱʦ 

ʤʘʪʨʠʮʽ ʣʽʚʦʨʫʯ ʽ ʧʨʘʚʦʨʫʯ ʫ (8) ʨʽʚʥʽ. 

ʎʝʡ ʤʝʪʦʜ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʠʩʪʝʤʠ (1) (ʘʙʦ (5)) ʥʘʟʠʚʘʻʪʴʩʷ 

ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. 

ʗʢʱʦ ɸ ð ʚʠʨʦʜʞʝʥʘ ʤʘʪʨʠʮʷ: ɸ = 0, ʪʦ ɸ-1 ʥʝ ʽʩʥʫʻ ʽ ʷʢʱʦ ʽʩʥʫʻ 

ʨʦʟʚ'ʷʟʦʢ ʩʠʩʪʝʤʠ (1) (ʘʙʦ (5)), ʪʦ ʚʽʥ ʥʝ ʻʜʠʥʠʡ.  

ʇʨʠʢʣʘʜ . ʈʦʟʚ'ʷʟʘʪʠ ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ ʩʠʩʪʝʤʫ 
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ʈʦʟʚ'ʷʟʘʥʥʷ. ɿʘʧʠʰʝʤʦ ʤʘʪʨʠʮʶ ʩʠʩʪʝʤʠ ɸ ̔ ʰʫʢʘʪʠʤʝʤʦ ɸ-1 ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʡ ʄʆʇʈɽɼ ʪʘ ʄʆɹʈ Excel. 
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ʄʘʪʨʠʮʷ ɸ ʤʘʻ ʦʙʝʨʥʝʥʫ, ʘ ʩʠʩʪʝʤʘ ð ʻʜʠʥʠʡ ʨʦʟʚ'ʷʟʦʢ. 
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ɺʠʧʠʰʝʤʦ ʤʘʪʨʠʮʶ-ʩʪʦʚʧʝʮʴ H ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ ʩʠʩʪʝʤʠ ʽ ʟʥʘʡʜʝʤʦ 

X ʟʘ ʬʦʨʤʫʣʦʶ (8) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ ʄʋʄʅʆɾ : 
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ʆʪʞʝ, ʭ1 = - 3, ʭ2 = 1, ʭ3 = 1. 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ10 

ʄʝʪʘ ʨʦʙʦʪʠ: ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʙʦʪʠ ʟ ʬʦʨʤʫʣʘʤʠ 

ʤʘʩʠʚʽʚ ʚ Excel ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ MS Office Excel. 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ ʄʋʄʅʆɾ, ʄʆʇʈɽɼ, 

ʄʆɹʈ ʟʥʘʡʪʠ ʨʦʟʚôʷʟʢʠ ʉʃɸʈ ʟʘ ʧʨʘʚʠʣʦʤ ʂʨʘʤʝʨʘ ʪʘ 

ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʦʙʨʘʚʰʠ ʚʘʨʽʘʥʪ ʟʘ ʥʦʤʝʨʦʤ ʫ ʩʧʠʩʢʫ 

ʛʨʫʧʠ. 

3. ʇʦʨʽʚʥʷʪʠ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

4. ʂʦʞʥʝ ʟʘʚʜʘʥʥʷ ʦʬʦʨʤʠʪʠ ʥʘ ʦʢʨʝʤʦʤʫ ʘʨʢʫʰʽ ʫ ʢʥʠʟʽ Excel. 

ʌʘʡʣʫ ʥʘʜʘʪʠ ʥʘʩʪʫʧʥʝ ʽʤôʷ çˉ ʚʘʨʽʘʥʪʫ_ʧʨʽʟʚʠʱʝ ʚʠʢʦʥʘʚʮʷè. 

5. ɿʙʝʨʝʛʪʠ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 
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ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʩʠʚʦʤ ʚ Excel? 

2. ʗʢʽ ʚʠʜʠ ʤʘʩʠʚʽʚ ʧʽʜʪʨʠʤʫʻ Excel? 

3. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ? 

4. ʗʢ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ? 

5. ʗʢʽ ʜʽʾ ʥʝʜʦʧʫʩʪʠʤʽ ʧʨʠ ʨʦʙʦʪʽ ʟ ʬʦʨʤʫʣʘʤʠ ʤʘʩʠʚʽʚ? 

6. ʗʢ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʫ ʦʜʥʫ 
ʢʦʤʽʨʢʫ? 
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7. ʗʢ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ ʤʘʩʠʚʫ ʫ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ? 

 

1.11. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʽʥʽʤʽʟʘʮʽʻʶ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ 

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ 

ʜʦʩʷʛʥʝʥʥʽ ʧʝʚʥʦʾ ʚʠʟʥʘʯʝʥʦʾ ʮʽʣʽ ʟʘ ʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʩʦʙʽʚ ʽ 

ʨʝʩʫʨʩʽʚ. ʆʧʪʠʤʘʣʴʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʠʡ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʟʘʪʨʘʪʘʭ. ʅʘ ʧʝʨʰʦʤʫ 

ʝʪʘʧʽ ʬʦʨʤʫʣʶʶʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ. ʇʦʻʜʥʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʽʚ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʫʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʢʣʘʩʠ ʟʘʜʘʯ 

ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʩʚʦʾʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʅʝʚʽʜôʻʤʥʽ 

ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯʽ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʩʽʤ ʦʙʤʝʞʝʥʥʷʤ ʽ ʛʨʘʥʠʯʥʠʤ 

ʫʤʦʚʘʤ, ʥʘʟʠʚʘʶʪʴʩʷ ʜʦʧʫʩʪʠʤʠʤʠ. ɼʦʧʫʩʪʠʤʠʡ ʨʦʟʚôʷʟʦʢ, ʱʦ 

ʤʘʢʩʠʤʽʟʫʻ (ʤʽʥʽʤʽʟʫʻ) ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ, ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤ 

ʨʦʟʚôʷʟʢʦʤ. ɼʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ ʤʦʞʝ ʙʫʪʠ ʙʝʟʣʽʯ, ʦʜʠʥ, ʘʙʦ ʞʦʜ-

ʥʦʛʦ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʤʽʥʥʠʭ ʧ ʚ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ, ʚʠʜʫ ʽ 

ʢʽʣʴʢʦʩʪʽ ʦʙʤʝʞʝʥʴ ʪ. ʅʝʦʙʭʽʜʥʦʶ ʚʠʤʦʛʦʶ ʽʩʥʫʚʘʥʥʷ ʜʦʧʫʩʪʠʤʠʭ 

ʨʦʟʚôʷʟʢʽʚ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʧ>ʪ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʘʢʠʭ ʩʢʣʘʜʦʚʠʭ: 

ƴ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ; 

ƴ ʟʤʽʥʥʽ 

ƴ ʟʘʣʝʞʥʦʩʪʽ. 

ʂʦʞʥʘ ʟ ʟʘʟʥʘʯʝʥʠʭ ʩʢʣʘʜʦʚʠʭ ʤʘʻ ʩʚʦʾ ʪʠʧʠ. 

ʇʦʯʘʪʢʦʚʽ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ (ʢʦʣʠ ʚʽʜʦʤʽ 

ʪʦʯʥʽ ʟʥʘʯʝʥʥʷ) ʽ ʩʪʦʭʘʩʪʠʯʥʠʤʠ (ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʻ ʚʠʧʘʜʢʦʚʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ, ʱʦ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʠʤ ʨʦʟʧʦʜʽʣʘʤ). 

ɿʤʽʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʝʨʝʨʚʥʠʤʠ, ʘʙʦ ʜʠʩʢʨʝʪʥʠʤʠ. 

ɿʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʤʽʥʥʠʤʠ (ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ, ʦʙʤʝʞʝʥʥʷ) 

ʤʦʞʫʪʴ ʙʫʪʠ ʣʽʥʽʡʥʠʤʠ ʽ ʥʝʣʽʥʽʡʥʠʤʠ. ʃʽʥʽʡʥʽ ï ʮʝ ʪʘʢʽ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ 

ʤʽʩʪʷʪʴ ʟʤʽʥʥʽ ʚ ʧʝʨʰʦʤʫ ʩʪʝʧʝʥʽ. ʋʩʽ ʽʥʰʽ ʟʘʣʝʞʥʦʩʪʽ ʥʘʟʠʚʘʶʪʴ 

ʥʝʣʽʥʽʡʥʠʤʠ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʟʘʜʘʯ ʮʴʦʛʦ ʢʣʘʩʫ ʻ ʟʘʜʘʯʘ 

ʣ̔ ʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ ʤʘʻ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʚʭʽʜʥʽ ʜʘʥʽ, 

ʥʝʧʝʨʝʨʚʥʽ ʟʤʽʥʥʽ ʽ ʣʽʥʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ. 

ɿʘʜʘʯʘ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʯʘʩʪʢʦʚʠʤ ʚʠʧʘʜʢʦʤ 

ʫʟʘʛʘʣʴʥʝʥʦʾ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʽ ʟʘʧʠʩʫʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ: 
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ʇʦʜʘʥʘ ʬʦʨʤʘ ʟʘʧʠʩʫ ʟʘʜʘʯʽ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ, ʷʢ 

ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʯʦʪʠʨʴʦʭ ʯʘʩʪʠʥ: 

¶ ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ 
ä
=

=
n

j

jj xcZ
1  ʱʦ ʟʘʜʘʻ ʢʨʠʪʝʨʽʡ ʦʧʪʠʤʽʟʘʮʽʾ ʽ 

ʤʦʞʝ ʧʨʷʤʫʚʘʪʠ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, ʤʽʥʽʤʘʣʴʥʦʛʦ, ʘʙʦ ʜʝʷʢʦʛʦ 

ʧʦʩʪʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʢʦʥʩʪʘʥʪʠ). 

¶ ʆʙʤʝʞʝʥʥʷ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʤʽʥʥʠʤʠ 

( )jjij bxa ¢ä . 

¶ ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ, ʱʦ ʟʘʜʘʶʪʴ ʤʝʞʽ, ʚ ʷʢʠʭ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ 

ʰʫʢʘʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʦʟʚôʷʟʢʫ .
.jjj Dxd ¢¢
 

¶ njmi ,1,1 == , ʜʝ m ï ʢʽʣʴʢʽʩʪʴ ʦʙʤʝʞʝʥʴ, ʧ - ʢʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ. 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʽʙ ʇʦʠʩʢ ʨʝʰʝʥʠʷ. 

ʇʨʠʢʣʘʜ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʠʨʦʜʥʠʭ 

ʧʘʩʦʚʠʱʥʠʭ ʫʛʽʜʴ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʨʘʚʦʩʪʦʾʚ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʽʜʞʠʚʣʝʥʥʷ ʧʘʩʦʚʠʱʘ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ 

ʜʦʙʨʠʚ ʫ ʢʽʣʴʢʦʩʪʽ: ʘʟʦʪʫ ï 65 ʢʛ/ʛʘ, ʬʦʩʬʦʨʫ ï 15 ʢʛ/ʛʘ, ʢʘʣʽʶ ï 20 

ʢʛ/ʛʘ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʧʨʠ ʚʥʝʩʝʥʥʽ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ 

ʩʪʘʥʦʚʠʪʴ ï 5 ʪ/ʛʦʜʠʥʫ, ʧʨʠ ʚʥʝʩʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ï 0,7 ʪ/ʛʦʜʠʥʫ. ʈʝʩʫʨʩ ʯʘʩʫ ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʢʣʘʜʘʻ 20 

ʛʦʜʠʥ. ɺʘʨʪʽʩʪʴ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʦʙʨʠʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.1.8. ʇʣʦʱʘ 

ʧʘʩʦʚʠʱʘ ʩʢʣʘʜʘʻ 25 ʛʘ. 

ʊʘʙʣʠʮʷ 1.8 

ɺʘʨʪʽʩʪʴ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʦʙʨʠʚ 

ɺʠʜ ʜʦʙʨʠʚʘ 
ɺʘʨʪʽʩʪʴ, 

ʛʨʥ./ʪ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʢʛ/ʪ 

ʘʟʦʪ ʬʦʩʬʦʨ ʢʘʣʽʡ 

ʆʨʛʘʥʽʯʥʽ 70 8 2 5 
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ʂʦʤʧʣʝʢʩʥʽ 

ʤʽʥʝʨʘʣʴʥʽ 
1400 250 120 120 

ɺʠʤʘʛʘʻʪʴʩʷ ʪʘʢ ʨʦʟʧʦʜʽʣʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ, ʱʦʙ ʚʘʨ-

ʪʽʩʪʴ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʫʩʽʭ ʚʠʤʦʛ. 

ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʝʪʘʧʠ: 

ƴ ʇʦʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʤʽʥʥʠʭ. ɺʚʝʜʝʤʦ ʥʘʩʪʫʧʥʽ 

ʧʦʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʤʽʥʥʠʭ: ʍ1 ï ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʪ; ʍ2 

ï ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪ. 

ƴ ɺʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ 

ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʷʢʘ ʩʢʣʘʜʘʻ 250 ʛʨʥ/ʪ, ʽ ʢʦʤʧʣʝʢʩʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ï 1400 ʛʨʥ/ʪ, ʬʦʨʤʫʣʶʻʪʴʩʷ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ: 

Z=250X1+1400X2 Ÿ min, 

ʪʦʙʪʦ ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʜʦʙʨʠʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ. 

ƴ ɺʚʝʜʝʥʥʷ ʦʙʤʝʞʝʥʴ. ʆʙʤʝʞʝʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʝʢʩʧʝʨʪʠʟʠ ʩʪʦʩʦʚʥʦ 

ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ: ʘʟʦʪʫ ï 65 ʢʛ/ʛʘ, ʬʦʩʬʦʨʫ ï 15 

ʢʛ/ʛʘ, ʢʘʣʽʶ ï 20 ʢʛ/ʛʘ ʪʘ ʨʝʩʫʨʩʦʤ ʯʘʩʫ ï 20 ʛʦʜʠʥ. 

ʆʙʤʝʞʝʥʥʷ ʟʘ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ. ɺ 1ʪ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ 

ʤʽʩʪʠʪʴʩʷ 8 ʢʛ ʘʟʦʪʫ, ʘ ʚ 1ʪ ʢʦʤʧʣʝʢʩʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï 250 ʢʛ. 

ʊʦʤʫ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ, ʷʢʘ ʤʦʞʝ ʚʥʦʩʠʪʠʩʷ ʥʘ ʧʘʩʦʚʠʱʝ, 

ʚʠʟʥʘʯʠʪʴʩʷ ʚʠʨʘʟʦʤ: 8ʍ1+250ʍ2, ʱʦ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʤʝʥʰʝ ʟʘ 

65ʢʛ/ʛʘĀ25ʛʘ= 1625 ʢʛ. 

ʆʪʞʝ, ʦʙʤʝʞʝʥʥʷ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʘʟʦʪʫ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

8ʍ1+250ʍ2Ó1625 

ʆʙʤʝʞʝʥʥʷ ʟʘ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʨʫ. 

2ʍ1+120ʍ2Ó3 75 

ʆʙʤʝʞʝʥʥʷ ʟʘ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ ʢʘʣʽʶ. 

5ʍ1+120ʍ2Ó500 

ʆʙʤʝʞʝʥʥʷ ʟʘ ʯʘʩʦʤ. 
20

7,0

1

5

1
21 ¢+ XX

, ʘʙʦ  

0,7ʍ1 + 5ʍ2 Ò70 

ʉʧʝʮʽʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ. ʅʝʚʽʜʦʤʽ ʟʤʽʥʥʽ ʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʝ 

ʤʦʞʫʪʴ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ, ʘʙʦ ʥʘʙʫʚʘʪʠ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ. 

ʍ1  Ó 0, ʍ2 Ó 0, Z Ó 0. 

ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺʚʦʜʷʪʴ ʚʠʭʽʜʥʽ ʜʘʥʽ ʽ ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ, ʷʢ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. (ʬʨʘʛʤʝʥʪ ʜʦʢʫʤʝʥʪʘ MS Excel ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʨʝʞʠʤʽ ʧʝʨʝʚʽʨʢʠ 
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ʬʦʨʤʫʣ). 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʬʦʨʤʫʣʘʤʠ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 

ɼʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

ƴ ɼʘʥʥʳʝ=>ɸʥʘʣʠʟ=>ʇʦʠʩʢ ʨʝʰʝʥʠʷ; 

 
ƴ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʧʦʣʽ 

ʋʩʪʘʥʦʚʠʪʴ ʮʝʣʝʚʫʶ ʷʯʝʡʢʫ ʚʢʘʟʫʶʪʴ ʘʜʨʝʩʫ ʢʦʤʽʨʢʠ ʟ ʬʦʨʤʫʣʦʶ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ɺ6; 

ƴ ʫ ʧʦʣʽ ʈʘʚʥʦʡ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʘʧʦʨʝʮʴ ʄʠʥʠʤʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ; 
ƴ ʫ ʧʦʣʽ ʀʟʤʝʥʷʷ ʷʯʝʡʢʠ ʚʢʘʟʫʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ 

ʤʽʩʪʷʪʴ ʟʥʘʯʝʥʥʷ ʍ1, ʍ2, ʘ ʩʘʤʝ: ɺɿ:ɺ4 (ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʧʦʣʝ 

ʚʚʝʜʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʚʠʦʢʨʝʤʣʶʶʪʴ ʧʦʪʨʽʙʥʠʡ ʜʽʘʧʘʟʦʥ 

ʢʦʤʽʨʦʢ); 

ƴ ʩʧʨʘʚʘ ʚʽʜ ʧʦʣʷ ʆʛʨʘʥʠʯʝʥʠʷ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ 

ɼʦʙʘʚʠʪʴ; 
ƴ ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ɼʦʙʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʫ ʣʽʚʝ ʧʦʣʝ 

ʚʚʦʜʷʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʬʦʨʤʫʣʫ ʦʙʤʝʞʝʥʥʷ, ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʧʦʣʽ ʚʠʙʠʨʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʟʥʘʢ ʽ ʫ ʧʨʘʚʝ ʧʦʣʝ ʚʚʦʜʷʪʴ 

ʘʜʨʝʩʫ ʢʦʤʽʨʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ ʦʙʤʝʞʝʥʥʷ; 

ƴ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʠ ʚʚʦʜʷʪʴ ʥʘʩʪʫʧʥʝ 

ʦʙʤʝʞʝʥʥʷ; 

ƴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʦʙʤʝʞʝʥʥʷ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ 

ʆʂ; 
Á ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʠʭ ʜʽʡ ʫ ʧʦʣʝ ʆʛʨʘʥʠʯʝʥʠʷ ʙʫʜʫʪʴ 

ʚʚʝʜʝʥʽ ʥʘʩʪʫʧʥʽ ʦʙʤʝʞʝʥʥʷ: $ɺ$8>=$ʉ$8, $ɺ$9>=$ʉ$9, 

$ɺ$10>=$ʉ$10, $ɺ$11<=$ʉ$11, $ɺ$12>=$ʉ$12, 

$ɺ$13>=$ʉ$13, $ɺ$14>=$ʉ$14; 

ƴ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɺʳʧʦʣʥʠʪʴ. 
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ʈʠʩʫʥʦʢ . ʇʽʜʛʦʪʦʚʢʘ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʦ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ 

ʊʘʙʣʠʮʷ 1.9 

 ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʛʦʪʦʚʢʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ɺʠʜ ʜʦʙʨʠʚʘ 
ʂʽʣʴʢʽʩʪʴ 

ʜʦʙʨʠʚ, ʪ 

ɺʘʨʪʽʩʪʴ, 

ʛʨʥ/ʪ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʜʦʙʨʠʚ, ʢʛ/ʪ 

ʘʟʦʪ ʬʦʩʬʦʨ ʢʘʣʽʡ 

ʆʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ 

ʍ1 
1 70 8 2 5 

ʂʦʤʧʣ. ʤʽʥʝʨʘʣ, 

ʜʦʙʨʠʚʘ ʍ2 
1 1400 250 120 120 

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ Z 1470     

ʆʙʤʝʞʝʥʥʷ 
ʃʽʚʘ 

ʯʘʩʪʠʥʘ 

ʇʨʘʚʘ 

ʯʘʩʪʠʥʘ 
   

ʟʘ ʥʦʨʤʦʶ 

ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ 
258 1625    

ʟʘ ʥʦʨʤʦʶ 

ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʨʫ 
122 375    

ʟʘ ʥʦʨʤʦʶ 

ʚʥʝʩʝʥʥʷ ʢʘʣʽʶ 
125 500    
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ʟʘ ʯʘʩʦʤ 5,7 70    

X1 1 0    

X2 1 0    

Z 1470 0    

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʽ ʩʪʚʝʨʜʥʦʾ ʚʽʜʧʦʚʽʜʽ Excel ʚʚʝʜʝ 

ʟʤʽʥʠ ʚ ʧʦʯʘʪʢʦʚʫ ʪʘʙʣʠʮʶ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʽ ʢʦʤʽʨʦʢ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʍ1 ï ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ, ʪ; ʍ2 ï ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʣʝʢʩʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʟʥʘʡʜʝʥʦʛʦ ʨʽʰʝʥʥʷ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʢʣʘʜʘʶʪʴ 

9100 ʛʨʥ, ʧʨʠ ʮʴʦʤʫ ʚʥʦʩʷʪʴʩʷ ʣʠʰʝ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʫ ʢʽʣʴʢʦʩʪʽ 

6,5 ʪ.  

ʊʘʙʣʠʮʷ. 1.10 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ 

ɺʠʜ ʜʦʙʨʠʚʘ 
ʂʽʣʴʢʽʩʪʴ 

ʜʦʙʨʠʚ 

ɺʘʨʪʽʩʪʴ, 

ʛʨʥ/ʪ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʜʦʙʨʠʚ, ʢʛ/ʪ 

ʘʟʦʪ ʬʦʩʬʦʨ ʢʘʣʽʡ 

ʆʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʍ1 0 70 8 2 5 

ʂʦʤʧʣʝʢʩʥʽ ʤʽʥʝʨʘʣʴʥʽ 

ʜʦʙʨʠʚʘ ʍ2 

6,5 1400 250 120 120 

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ Z 9100     

ʆʙʤʝʞʝʥʥʷ: ʃʽʚʘ 

ʯʘʩʪʠʥʘ 

ʇʨʘʚʘ 

ʯʘʩʪʠʥʘ 

   

ʟʘ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 

ʘʟʦʪʫ 

1625 1625    

ʟʘ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 

ʬʦʩʬʦʨʫ 

780 375    

ʟʘ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 

ʢʘʣʽʶ 

780 500    

ɿʘ ʯʘʩʦʤ 32,5 70    

X1 0 0    

X2 6,5 0    

Z 9100 0    
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ11 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʤʝʪʦʜʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʫ ʇʦʠʩʢ 

ʨʝʰʝʥʠʷ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʽʥʽʤʽʟʘʮʽʻʶ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Excel. 

2. ɺʠʟʥʘʯʠʪʠ, ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʜʦʙʨʠʚ ʩʣʽʜ ʚʥʝʩʪʠ ʟʘ ʫʤʦʚʠ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ, ʷʢʱʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʽʜʞʠʚʣʝʥʥʷ ʧʘʩʦʚʠʱʘ 

ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ ʢʽʣʴʢʦʩʪʽ (ʥʝ ʤʝʥʰʝ): ʘʟʦʪʫ ï 75 ʢʛ/ʛʘ, 

ʬʦʩʬʦʨʫ ï 25 ʢʛ/ʛʘ, ʢʘʣʽʶ ï 35 ʢʛ/ʛʘ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʩʪʘʥʦʚʠʪʴ ï 4 ʪ/ʛʦʜʠʥʫ, ʧʨʠ ʚʥʝʩʝʥʥʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ï 1,5 ʪ/ʛʦʜʠʥʫ. ʈʝʩʫʨʩ ʯʘʩʫ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʢʣʘʜʘʻ 25 ʛʦʜʠʥ. ɺʘʨʪʽʩʪʴ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʦʙʨʠʚ 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. ʇʣʦʱʘ ʧʘʩʦʚʠʱʘ ʩʢʣʘʜʘʻ 35 ʛʘ. 

ʊʘʙʣʠʮʷ 1.11 

ɺʘʨʪʽʩʪʴ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʦʙʨʠʚ 

ɺʠʜ ʜʦʙʨʠʚʘ ɺʘʨʪʽʩʪʴ, 

ʛʨʥ./ʪ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʢʛ/ʪ 

ʘʟʦʪ ʬʦʩʬʦʨ ʢʘʣʽʡ 

ʆʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ 350 15 4 9 

ʂʦʤʧʣʝʢʩʥʽ ʤʽʥʝʨʘʣʴʥʽ 

ʜʦʙʨʠʚʘ 

1300 210 150 130 

3. ɿʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯ, ʦʙʨʘʚʰʠ ʦʜʥʝ ʟʘʚʜʘʥʥʷ ʟʘ 

ʥʦʤʝʨʦʤ ʫ ʩʧʠʩʢʫ ʛʨʫʧʠ 
1. max Z = 2ʭ1 + ʭ2 2. max Z = ʭ1 ï 2 ʭ2 

ïʭ1 + 2ʭ2 Ò 4 ʭ1 + 3ʭ2  Ò 6 

3ʭ1 + 6ʭ2 Ò 12  ï2ʭ1 + ʭ2 Ò 4 

ʭ1 Ó 0,    ʭ2 Ò 2  ʭ1 Ò  0,   ʭ2 Ò 2  

                                          
3. max Z = 2ʭ1 ï3 ʭ2   4. min Z = ʭ1 +2 ʭ2  

ʭ1 + 2ʭ2  Ò 6 ïʭ1 + ʭ2  Ò 4 

ï2ʭ1 + 6ʭ2 Ò 6 2ʭ1 + ʭ2  Ó 6 

ʭ1 Ó 0,    ʭ2 Ó 1,8  ʭ1 Ó 0,   ʭ2 Ó 2,8 

 

 

5. max Z = 2ʭ1 + ʭ2  6.  min Z = 3ʭ1 +4 ʭ2  

ïʭ1 + 3ʭ2  Ò 6  ïʭ1 +3 ʭ2  Ò 6 

2ʭ1 + 6ʭ2 Ò 12 2ʭ1 +  ʭ2  Ó 8 

  ʭ1 Ó 0,     ʭ2 Ó 1 ʭ1 Ó 0,  ʭ2  Ò2,6      

  

                                                        

7. min Z = ïʭ1 + ʭ2 8.  min Z = 2ʭ1 ï ʭ2  

2ʭ1 ï 3ʭ2  Ò 6 ʭ1 ï 4ʭ2  Ò 8 
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  ï3ʭ1 +  ʭ2 Ò 3 3ʭ1 ï   ʭ2  Ó 3 

ʭ1 +4 ʭ2 Ò 8                                                  2ʭ1 +3 ʭ2 Ò 12 

ʭ1 Ó 1 ,       ʭ2 Ó 0 ʭ1 Ó 0,      ʭ2 Ó 0   

                                               

9. min Z = 2ʭ1 + 3ʭ2  10.  min Z = ï2ʭ1 + ʭ2  

    2ʭ1 + 6ʭ2  Ó12 ïʭ1 + 3 ʭ2  Ò 3 

ïʭ1 +  2ʭ2 Ò 4  3ʭ1 ï    ʭ2   Ó 6 

ʭ1 Ò 6, ʭ2 Ó 0  2ʭ1 + 4 ʭ2  Ó 8 

 ʭ1 Ò  3,   ʭ2 Ó 0   

                                                 

11. max Z = ʭ1 + 2ʭ2  12. max Z = 3ʭ1 + ʭ2  

3ʭ1 ï   ʭ2  Ó 3 ïʭ1 +2ʭ2  Ò 4 

3ʭ1 +  6ʭ2 Ò 12  2ʭ1 ï   3ʭ2  Ò 6 

ïʭ1 + 2 ʭ2 Ò 4 6ʭ1 +2 ʭ2 Ò 12 

 ʭ1 Ó 0,    ʭ2 Ó 0 ʭ1 Ó 1,    ʭ2 Ó 0   

 

13. max Z =  ïʭ1 + 3ʭ2  14.  max Z = 2ʭ1 + 3ʭ2  

ʭ1 ï  2 ʭ2  Ò 4 4ʭ1 ï  6ʭ2  Ò 12 

ï2ʭ1 +  6ʭ2 Ò 12 2ʭ1 +  3ʭ2  Ó 6 

2ʭ1 +   ʭ2 Ò 6 ʭ1 Ó 1,    ʭ2  Ò 2   

ʭ1 Ó 0,    ʭ2 Ó 0  

                 

15.max Z =  3/2 ʭ1 + ʭ2  16.  max Z = 3ʭ1 + ʭ2  

6ʭ1 + 2 ʭ2  Ó 6  ʭ1 ï  2ʭ2  Ò 4 

2ʭ1 ï  5ʭ2 Ò 10 ïʭ1 +  3ʭ2 Ò   6 

ʭ1 +   2ʭ2 Ò 8 ʭ1 Ó 3,   ʭ2  Ó 0   

ʭ1 Ó 1,   ʭ2 Ò  0  

                                  

17. max Z =   ʭ1 + 2ʭ2  18.  max Z = 2ʭ1 + 3ʭ2  

ʭ1 + 2 ʭ2  Ó 6  ʭ1 ï  2ʭ2  Ò 4 

ï3ʭ1 +   ʭ2 Ò 3 ïʭ1 +  2ʭ2 Ò   4 

2ʭ1 ï  2ʭ2 Ò 6  ʭ1 + 2 ʭ2 Ó  4   

ʭ1 Ó 1,    ʭ2 Ó  0 ʭ1 Ó 0, ʭ2  Ó 0   

 

19. max Z =   ʭ1 + 3ʭ2 20.  max Z = ʭ1 + ʭ2  

ʭ1 +   ʭ2   Ó 2 2ʭ1 ï  4ʭ2  Ò 8 

ï2ʭ1 +  3 ʭ2 Ò 6 ï2ʭ1 +  3ʭ2 Ò   6 

3ʭ1 ï  2ʭ2  Ò 6 2ʭ1 + 4 ʭ2 Ó  8   

ʭ1 Ó 0,    ʭ2 Ó  0 ʭ1 Ó 0,   ʭ2  Ó 0   

                    

21. max Z =   ïʭ1 + 2ʭ2  22.  max Z = 2ʭ1 ï ʭ2  

ïʭ1 +  2 ʭ2   Ó 4 3ʭ1 +  2ʭ2  Ò 6 

2ʭ1 +  3 ʭ2 Ò 6  4ʭ1 +  ʭ2 Ò   4 

2ʭ1 ï  3ʭ2  Ó 6 3ʭ1 ï 2 ʭ2 Ó  6   

ʭ1 + ʭ2  Ó  6 ʭ1 Ó 0, ʭ2  Ó 4 

ʭ1 Ó 0,  ʭ2 Ó  0  

       

 23. max Z =   ïʭ1 + 3ʭ2  24.  max Z = 2ʭ1 ï ʭ2  
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ï3ʭ1 +  3 ʭ2  Ò  9 3ʭ1 +  3ʭ2  Ò 9 

ʭ1 +   ʭ2 Ò 4 ʭ1 ï  ʭ2  Ó  3 

2ʭ1 ï  ʭ2  Ó 4 ïʭ1 +  ʭ2 Ó  3   

ʭ1 + ʭ2  Ó  6 ʭ1 Ó 4,  ʭ2  Ó 0   

ʭ1 Ó 0,    ʭ2 Ó  0  

                                              

                  

 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʽ ʩʢʣʘʜʦʚʽ ʟʘʜʘʯʽ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ? 

2. ʗʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʭʽʜʥʽ ʜʘʥʽ ʟʘʜʘʯʽ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ? 

3. ʗʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʥʽ? 

4. ʗʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʤʽʥʥʠʤʠ? 

5. ʗʢʽ ʟʘʜʘʯʽ ʨʦʟʚôʷʟʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʫ ʇʦʠʩʢ ʨʝʰʝʥʠʷ ? 

6. ʗʢ ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʘʩʽʙ ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʽ ʷʢʽ ʜʘʥʥʽ ʚʚʦʜʷʪʴʩʷ ʫ ʧʦʣʷ 

ʦʜʥʦʡʤʝʥʥʦʛʦ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ? 

7. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ? 

8. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʠʤ ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ? 

9. ʗʢʽ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʜʦʧʫʩʪʠʤʦʛʦ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ? 

10. ʑʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ? 

11. ʗʢ ʩʬʦʨʤʫʣʶʚʘʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʽ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ? 

12. ʗʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʫ ʇʦʠʩʢ ʨʝʰʝʥʠʷ? 

13. ʗʢ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʽ ʷʢ ʤʦʞʥʘ ʚʽʜ ʥʴʦʛʦ 
ʚʽʜʤʦʚʠʪʠʩʷ? 

14. ʏʦʤʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʩʦʙʫ ʇʦʠʩʢ 

ʨʝʰʝʥʠʷ ʟʨʦʙʠʪʠ ʢʦʧʽʶ ʨʦʙʦʯʦʛʦ ʜʦʢʫʤʝʥʪʘ? 

 

1.12.ʈʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʩʦʙʫ ñʇʦʠʩʢ ʨʝʰʝʥʠʷò 

ɿʘʩʽʙ ʄS ɽʭʩʝl ʇʦʠʩʢ ʨʝʰʝʥʠʷ - ʮʝ ʧʦʪʫʞʥʠʡ ʜʦʧʦʤʽʞʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʧʦ 

ʟʘʜʘʥʦʤʫ ʟʥʘʯʝʥʥʶ ʨʝʟʫʣʴʪʘʪʫ ʟʥʘʡʪʠ ʙʝʟʣʽʯ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʝʚʥʠʤ ʢʨʠʪʝʨʽʷʤ. 

ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʜʦʟʚʦʣʷʻ ʟʥʘʭʦʜʠʪʠ ʨʦʟʚôʷʟʢʠ ʩʠʩʪʝʤ ʥʝʣʽʥʽʡʥʠʭ 

ʨʽʚʥʷʥʴ. ʅʘʧʨʠʢʣʘʜ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʩʠʩʪʝʤʫ ʪʘʢʠʭ ʥʝʣʽʥʽʡʥʠʭ 

ʨʽʚʥʷʥʴ: 

25. max Z =   ïʭ1 + 3ʭ2  26.  max Z = ʭ1 + ʭ2  

ï2 ʭ1 +  3 ʭ2  Ò  6 3ʭ1 ï  6ʭ2  Ò 12 

ʭ1 ï  ʭ2  Ó 3 ï ʭ1 + ʭ2   Ò 4 

ʭ1 Ó 0 ʭ1 +  ʭ2 Ó  4   

ʭ2 Ó  2    ʭ1 Ó 0,   ʭ2  Ó 0  
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ɺʽʜʦʤʦ, ʱʦ ʧʘʨʘ ʟʥʘʯʝʥʴ (ʭ, ʫ) ʻ ʨʦʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʪʦʜʽ ʽ 

ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʦʥʘ ʻ ʨʦʟʚôʷʟʢʦʤ ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʜʚʦʤʘ 

ʥʝʚʽʜʦʤʠʤʠ: 

( ) ( ) 01323
2222 =-++-+ yxyx  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʫ ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʟʘʤʽʩʪʴ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

ʨʦʟʚôʷʟʫʶʪʴ ʨʽʚʥʦʩʠʣʴʥʝ ʾʡ ʨʽʚʥʷʥʥʷ. ɻʝʦʤʝʪʨʠʯʥʦ ʨʦʟʚôʷʟʢʦʤ ʜʘʥʦʾ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʻ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʟ ʢʦʣʦʤ, ʨʘʜʽʫʩ ʷʢʦʛʦ 

ʜʦʨʽʚʥʶʻ .73205,13= . ʆʪʞʝ, ʜʘʥʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ 

ʨʦʟʚôʷʟʢʽʚ. ʆʙʫʤʦʚʣʝʥʠʡ ʟʘʩʦʙʦʤ ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʨʦʟʚôʷʟʦʢ 

ʥʝʣʽʥʽʡʥʦʾ ʟʘʜʘʯʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʙʣʠʞʝʥʥʷ, ʪʦʤʫ, 

ʽʩʪʦʪʥʠʤ ʻ ʡʦʛʦ ʚʜʘʣʠʡ ʧʽʜʙʽʨ. ɿ ʮʽʻʶ ʤʝʪʦʶ: 

ƴ ʣʦʢʘʣʽʟʫʶʪʴ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ, ʦʙʯʠʩʣʠʚʰʠ ʧʨʘʚʫ ʯʘʩʪʠʥʫ 

ʨʽʚʥʷʥʥʷ ʟʘ ʟʤʽʥʥʠʤʠ ʭ ʽ ʫ ʥʘ ʧʨʦʤʽʞʢʫ [-1,7;+1,7] ʟ ʢʨʦʢʦʤ 0,3 (ʜʘʥʠʡ 

ʧʨʦʤʽʞʦʢ ʙʫʣʦ ʚʟʷʪʦ ʪʦʤʫ, ʱʦ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ 

ʫʩʝʨʝʜʠʥʽ ʢʦʣʘ, ʨʘʜʽʫʩ ʷʢʦʛʦ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ 1,73205); 

ƴ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʨʽʚʥʷʥʥʷ ʫ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ɸ2:ɸ13 

ʚʚʦʜʷʪʴ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʭ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ -1,7 ʜʦ +1,7 ʟ ʢʨʦʢʦʤ 0,3; 

ƴ ʫ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ɺ1:ʄ1 ʚʚʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʫ 

ʥʘ ʪʦʤʫ ʞ ʽʥʪʝʨʚʘʣʽ ʽ ʟ ʪʠʤ ʞʝ ʢʨʦʢʦʤ; 

ƴ ʫ ʢʦʤʽʨʢʫ ɺ2 ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ: 

=($ɸ2^2+ɺ$1^2-3) ^2+(2*$ɸ2+3*ɺ$1-1)^2; 

ƴ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴ ʬʦʨʤʫʣʫ ʥʘ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ɺ2:ʄ 13; 

ƴ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʪʘʙʣʠʯʥʠʭ ʟʥʘʯʝʥʴ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʟʥʘʯʝʥʥʷ ʭ ̔ ʫ, ʟʘ ʷʢʠʭ ʬʫʥʢʮʽʷ ʙʫʜʝ ʷʢʦʤʦʛʘ ʙʣʠʞʯʝ ʥʘʙʣʠʞʘʪʠʩʷ ʜʦ 

0, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʡʤʝ ʟʥʘʯʝʥʥʷ 0,08 ʽ 0,4325; 

ƴ ʟʘ ʧʦʯʘʪʢʦʚʝ ʥʘʙʣʠʞʝʥʥʷ ʧʨʠʡʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʯʝʥʥʷ ʭ ʽ ʫ 

(1,6;-0,8) ʪʘ (-1,4; 1,3), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʜʝʨʞʘʥʠʤ ʤʽʥʽʤʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʬʫʥʢʮʽʾ. 

ɼʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʫ ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʧʨʦʚʦʜʷʪʴ ʪʘʢʫ 

ʧʽʜʛʦʪʦʚʢʫ: 

ƴ ʫ ʚʠʙʨʘʥʫ ʢʦʤʽʨʢʫ, ʥʘʧʨʠʢʣʘʜ ɸ16, ʚʚʦʜʷʪʴ ʧʝʨʰʝ ʟʥʘʯʝʥʥʷ ʭ, 

ʷʢʝ ʜʦʨʽʚʥʶʻ 1,6; 

ƴ ʫ ʢʦʤʽʨʢʫ ɺ16 ʚʚʦʜʷʪʴ ʧʝʨʰʝ ʟʥʘʯʝʥʥʷ ʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʝʨʰʦʤʫ ʟʥʘʯʝʥʥʶ ʭ ʽ ʜʦʨʽʚʥʶʻ -0,8; 

ƴ ʫ ʢʦʤʽʨʢʫ ʉɯ6 ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ: 

=(ɸ16^2+ɺ16^2-3)^2+(2*ɸ16+3*ɺ16-1 )^2; 
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ƴ ʫ ʢʦʤʽʨʢʫ ɸ17 ʚʚʦʜʷʪʴ ʜʨʫʛʝ ʟʥʘʯʝʥʥʷ ʭ= -1,4; 

ƴ ʫ ʢʦʤʽʨʢʫ ɺ17 ʚʚʦʜʷʪʴ ʜʨʫʛʝ ʟʥʘʯʝʥʥʷ y=1,3; 

ƴ ʫ ʢʦʤʽʨʢʫ ʉ17 ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ: 

=(ɸ17^2+ɺ17^2-3)^2+(2*ɸ17+3*ɺ17-1)^2; 

ƴ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɼʘʥʥʳʝ=>ɸʥʘʣʠʟ=>ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʽ 

ʟʘʧʦʚʥʶʶʪʴ ʧʦʣʷ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ; 

ƴ ʫ ʧʦʣʝ ʋʩʪʘʥʦʚʠʪʴ ʮʝʣʝʚʫʶ ʷʯʝʡʢʫ ʚʚʦʜʷʪʴ ʘʜʨʝʩʫ ʢʦʤʽʨʢʠ 

ʉɯ6; 

ƴ ʚʠʙʠʨʘʶʪʴ ʫ ʛʨʫʧʽ ʈʘʚʥʦʡ ʧʫʥʢʪ ɿʥʘʯʝʥʠʶ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʫ 

ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ 0; 

ƴ ʫ ʧʦʣʝ ʀʟʤʝʥʷʷ ʷʯʝʡʢʠ ʚʚʦʜʷʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ $ɸ$16:$ɺ$16; 

ƴ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɺʳʧʦʣʥʠʪʴ; 

ƴ ʫ ʚʽʢʥʽ ʟʘʧʠʪʫ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʪʨʝʙʘ ʚʧʝʚʥʠʪʠʩʷ, ʱʦ ʚʠʙʨʘʥʦ 

ʧʫʥʢʪ ʉʦʭʨʘʥʠʪʴ ʥʘʡʜʝʥʥʦʝ ʨʝʰʝʥʠʝ ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʆʂ. 

ƴ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʯʠʩʣʝʥʴ ʙʫʜʫʪʴ ʟʥʘʡʜʝʥʽ ʢʦʨʝʥʽ ʭ=1,57634, ʫ= -

0,7173; 

ƴ ʘʥʘʣʦʛʽʯʥʽ ʜʽʾ ʚʠʢʦʥʫʶʪʴ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʱʝ ʦʜʥʦʛʦ ʨʦʟʚôʷʟʢʫ 

ʨʽʚʥʷʥʥʷ, ʜʣʷ ʷʢʦʛʦ: ʭ=-1,269 ʽ  ʫ=1,179. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ12 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʤʝʪʦʜʘʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʫ ñʇʦʠʩʢ ʨʝʰʝʥʠʷò 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ ɽʭʩʝl. 

2. ʈʦʟʚôʷʟʘʪʠ ʩʠʩʪʝʤʠ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ: 
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʠʡ ʧʦʨʷʜʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʇʦʠʩʢʘ ʨʝʰʝʥʠʷ? 

2. ɼʣʷ ʯʦʛʦ ʪʨʝʙʘ ʣʦʢʘʣʽʟʫʚʘʪʠ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ? 

3. ʗʢʠʤ ʯʠʥʦʤ ʣʦʢʘʣʽʟʫʶʪʴ ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ? 
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4. ʗʢʠʡ ʧʦʨʷʜʦʢ ʚʚʝʜʝʥʥʷ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ ʜʣʷ ʪʘʙʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʾ? 

5. ʗʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ ʧʨʠ ʪʘʙʫʣʶʚʘʥʥʽ 

ʬʫʥʢʮʽʾ ʚʽʜ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ? 

6. ʗʢ ʧʨʦʚʦʜʷʪʴ ʪʘʙʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʾ ʚʽʜ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ? 

7. ʗʢʠʡ ʪʠʧ ʛʨʘʬʽʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʬʫʥʢʮʽʾ ʚʽʜ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ? 

8. ʗʢʽ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʽʚ ʚʠʙʠʨʘʶʪʴ ʚ ʷʢʦʩʪʽ ʥʘʙʣʠʞʝʥʠʭ ʟʥʘʯʝʥʴ? 

 

1.13. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʘʢʩʠʤʽʟʘʮʽʻʶ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ 

ɿʘʩʽʙ ʄS ɽʭʩʝl ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʨʦʟʚôʷʟʫʚʘʪʽ 

ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʷʢʠʭ ʚʠʤʘʛʘʻʪʴʩʷ ʟʥʘʡʪʠ ʧʘʨʘʤʝʪʨ 

ʟʘʜʘʯʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʧʝʚʥʠʭ ʦʙʤʝʞʝʥʴ. 

ʇʨʠʢʣʘʜ. ɺʠʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʧʦʩʽʚʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʧʨʦʩʘ ʽ 

ʛʨʝʯʢʠ, ʱʦʙ ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʙʫʚ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʘ 

ʪʘʢʠʭ ʫʤʦʚ: 

- ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 1150 ʛʘ; 

- ʟʘʧʘʩʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʢʣʘʜʘʶʪʴ 1250 ʮ; 

- ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ - 65000 ʣʶʜ.- ʛʦʜ.; 

- ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʧʨʦʩʘ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʦʶ ʟʘ 270 ʛʘ. 

ʅʦʨʤʘʪʠʚʠ ʟʘʪʨʘʪ ʧʨʘʮʽ ʽ ʨʦʟʤʽʨ ʧʨʠʙʫʪʢʫ ʽʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʛʘ 

ʧʦʩʽʚʽʚ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ.1.12. 

ʊʘʙʣʠʮʷ 1.12 

ʅʦʨʤʘʪʠʚʠ ʟʘʪʨʘʪ ʧʨʘʮʽ ʽ ʨʦʟʤʽʨ ʧʨʠʙʫʪʢʫ 

 ɸ ɺ ʉ D ɽ 
1 

ʇʦʢʘʟʥʠʢʠ 
ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʇʨʠʧʘʜʘʻ ʥʘ 1 ʛʘ 

2 
ʦʟʠʤʘ 

ʧʰʝʥʠʮʷ 
ʧʨʦʩʦ ʛʨʝʯʢʘ 

3 ɺʠʪʨʘʪʠ ʧʨʘʮʽ ʣʶʜ.-ʛʦʜ. 72 65 53 

4 ɺʠʪʨʘʪʠ ʜʦʙʨʠʚ ʮ 1,7 1,6 1,1 

5 ʇʨʠʙʫʪʦʢ ʫʤ.ʦʜ. 165 85 285 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʩʢʣʘʜʘʶʪʴ ʾʾ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ. ɿ 

ʮʽʻʶ ʤʝʪʦʶ: 

ƴ ʚʚʦʜʷʪʴ ʪʘʢʽ ʧʦʟʥʘʯʝʥʥʷ: 

- ʍ1 - ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʛʘ; 
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- ʍ2 - ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʧʨʦʩʘ, ʛʘ; 

- ʍ3 - ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʛʨʝʯʢʠ, ʛʘ; 

ƴ ʩʢʣʘʜʘʶʪʴ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ: Z=165ʍ1+85ʍ2+285ʍ3Ÿmax; 

ƴ ʩʢʣʘʜʘʶʪʴ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ: 

ƴ ʩʫʤʘ ʧʣʦʱ ʧʦʩʽʚʽʚ ʦʢʨʝʤʠʭ ʢʫʣʴʪʫʨ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʧʦʩʽʚʽʚ: ʍ1+ʍ2+ʍ3 Ò 1150;' 

ƴ ʦʙʤʝʞʝʥʥʷ ʧʦ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʘʭ: 72ʍ1+65ʍ2+53ʍ3Ò565000; 

ƴ ʦʙʤʝʞʝʥʥʷ ʧʦ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚʘʭ: 1,7ʍ1+1,6ʍ2+1,1ʍ3Ò1250; 

ƴ ʦʙʤʝʞʝʥʥʷ ʟʘ ʧʣʦʱʝʶ ʧʦʩʽʚʫ ʧʨʦʩʘ: ʍ2Ó270; 

ƴ ʧʣʦʱʽ ʧʦʩʽʚʽʚ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʥʰʝ ʥʫʣʷ: ʍ1>0, ʍ2>0, ʍ3>0; 

ƴ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʝ ʥʫʣʷ: Z>0. 

ɿʘʧʦʚʥʶʶʪʴ ʪʘʙʣʠʮʶ ʜʦʜʘʪʢʦʚʠʤʠ ʜʘʥʠʤʠ: 

ƴ ʚʚʦʜʷʪʴ ʫ ʢʦʤʽʨʢʠ, ʥʘʧʨʠʢʣʘʜ ʫ ʉ6, D6, ɽ6, ʧʦʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ 
(ʧʣʦʱʽ ʧʦʩʽʚʽʚ ʦʢʨʝʤʠʭ ʢʫʣʴʪʫʨ): ʍ1, ʍ2, ʍ3; 

ƴ ʫ ʢʦʤʽʨʢʠ ʉ7, D7, ɽ7 ʚʚʦʜʷʪʴ ʜʦʚʽʣʴʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ, 

ʥʘʧʨʠʢʣʘʜ 1, ʷʢʽ ʙʫʜʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ; 

ƴ ʫ ʢʦʤʽʨʢʫ ɺ9 ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʽʨʢʠ ʟʽ ʟʤʽʥʥʠʤʠ; 

ƴ ʫ ʢʦʤʽʨʢʠ ɺ11, ɺ12... ɺ19 ʚʚʦʜʷʪʴ ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʣʽʚʠʭ ʯʘʩʪʠʥ ʦʙʤʝʞʝʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽ 

ʢʦʤʽʨʢʠ; 

ƴ ʫ ʢʦʤʽʨʢʠ ʉ11,ʉ12...ʉ19 ʚʚʦʜʷʪʴ ʧʨʘʚʫ ʯʘʩʪʠʥʫ ʦʙʤʝʞʝʥʴ; 

ƴ ʥʘ ʮʴʦʤʫ ʧʽʜʛʦʪʦʚʢʫ ʜʘʥʠʭ ʜʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ 

ʟʘʚʝʨʰʫʶʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʫ ʪʘʙʣʠʮʶ ʜʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʽʰʝʥʥʷ ʫ ʨʝʞʠʤʽ ʧʦʢʘʟʫ ʬʦʨʤʫʣ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 

ɼʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

ƴ ɼʘʥʥʳʝ=>ɸʥʘʣʠʟ=>ʇʦʠʩʢ ʨʝʰʝʥʠʷ; 

ƴ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʧʦʣʽ 

ʋʩʪʘʥʦʚʠʪʴ ʮʝʣʝʚʫʶ ʷʯʝʡʢʫ ʚʢʘʟʫʶʪʴ ʘʜʨʝʩʫ ʢʦʤʽʨʢʠ ʟ ʬʦʨʤʫʣʦʶ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ɺ9; 

ƴ ʫ ʧʦʣʽ ʈʘʚʥʦʡ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʘʧʦʨʝʮʴ ʄʘʢʩʠʤʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʠʶ; 

ƴ ʫ ʧʦʣʽ ʀʟʤʝʥʷʷ ʷʯʝʡʢʠ ʚʢʘʟʫʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʤʽʩʪʷʪʴ 

ʟʥʘʯʝʥʥʷ ʍ1, ʍ2, ʍʟ, ʘ ʩʘʤʝ: ʉ7:ɽ7 (ʚʩʪʘʥʦʚʣʶʶʪʴ ʢʫʨʩʦʨ ʫ ʧʦʣʝ 

ʚʚʝʜʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ ʚʠʦʢʨʝʤʣʶʶʪʴ ʧʦʪʨʽʙʥʠʡ ʜʽʘʧʘʟʦʥ 

ʢʦʤʽʨʦʢ); 

ƴ ʩʧʨʘʚʘ ʚʽʜ ʧʦʣʷ ʆʛʨʘʥʠʯʝʥʠʷ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ; 

ƴ ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ɼʦʙʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʫ ʣʽʚʝ ʧʦʣʝ 
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ʚʚʦʜʷʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʬʦʨʤʫʣʫ ʦʙʤʝʞʝʥʥʷ, ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʧʦʣʽ ʦʦʙʠʨʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʟʥʘʢ ʽ ʫ ʧʨʘʚʝ ʧʦʣʝ ʚʚʦʜʷʪʴ 

ʘʜʨʝʩʫ ʢʦʤʽʨʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ ʦʙʤʝʞʝʥʥʷ; 

ʊʘʙʣʠʮʷ 1.13 

ʇʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ ʜʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ 

 ɸ ɺ C D ɽ 

1 
ʇʦʢʘʟʥʠʢʠ ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ 

ʇʨʠʧʘʜʘʻ ʥʘ 1 ʛʘ 

2 
ʦʟʠʤʘ 

ʧʰʝʥ. 
ʧʨʦʩʦ ʛʨʝʯʢʘ 

3 ɺʠʪʨʘʪʠ ʧʨʘʮʽ ʣʶʜ.-ʛʦʜ. 72 65 53 

4 ɺʠʪʨʘʪʠ ʜʦʙʨʠʚ ʮ 1,7 1,6 1,1 

5 ʇʨʠʙʫʪʦʢ ʫʤ.ʦʜ. 165 85 285 

6   XI  ʍ2 ʍɿ 

7   1 1 1 

9 ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ =ʉ5*ʉ7+D5*D7+ɽ5*ɽ7    

10 ʉʠʩʪʝʤʘ ʦʙʤʝʞʝʥʴ:     

11 ʟʘ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 

ʚʠʩʽʚʽʚ ʦʢʨʝʤʠʭ ʢʫʣʴ ʪʫʨ 
=ʉ7+D7+ɽ7 1150   

12 ʧʦ ʪʨʫʜʦʚʠʤ ʨʝʩʫʨʩʘʤ =ʉɿ*ʉ7+D3*D7+ɽɿ*ɽ7 65000   

13 ʧʦ ʤʽʥʝʨʘʣʴʥʠʤ ʜʦʙʨʠʚʘʤ =ʉ4*ʉ7+D4*D7+ɽ4*ɽ7 1250   

14 ʟʘ ʧʣʦʱʝʶ ʧʦʩʽʚʫ ʧʨʦʩʘ =D7 270   

15 ʧʣʦʱʽ ʧʦʩʽʚʽʚ ʚʝʣʠʯʠʥʠ 

ʧʦʟʠʪʠʚʥʽ 

    

16 XI  =ʉ7 0   

17 ʍ2 =D7 0   

18 ʍɿ =ɽ7 0   

19 ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʚʝʣʠʯʠʥʘ 

ʧʦʟʠʪʠʚʥʘ 
=ɺ9 0   

ƴ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ ʠ ʚʚʦʜʷʪʴ ʥʘʩʪʫʧʥʝ ʦʙʤʝʞʝʥʥʷ; 

ƴ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʦʙʤʝʞʝʥʥʷ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ; 

ƴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʠʭ ʜʽʡ ʫ ʧʦʣʝ ʆʛʨʘʥʠʯʝʥʠʷ ʙʫʜʫʪʴ ʚʚʝʜʝʥʽ 

ʥʘʩʪʫʧʥʽ ʦʙʤʝʞʝʥʥʷ: $ɺ$11<=$ʉ$11, $B$12<=$ʉ$12, 

$ɺ$13<=$ʉ$13, $ɺ$14<=$ʉ$14, $ɺ$16>=$ʉ$16, $ɺ$17>=$ʉ$17, 

$ɺ$18>=$ʉ$18, $ɺ$19>$ʉ$19; 

ƴ ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɺʳʧʦʣʥʠʪʴ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʽ ʩʪʚʝʨʜʥʦʾ ʚʽʜʧʦʚʽʜʽ ɽʭʩʝʾ ʚʚʝʜʝ 

ʟʤʽʥʠ ʚ ʧʦʯʘʪʢʦʚʫ ʪʘʙʣʠʮʶ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʽ ʢʦʤʽʨʦʢ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʍ1 - ʧʣʦʱʽ ʧʦʩʽʚʫ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ; ʍ2 - ʧʣʦʱʽ ʧʦʩʽʚʫ ʧʨʦʩʘ; ʍ3 - ʧʣʦʱʽ ʧʦʩʽʚʫ ʛʨʝʯʢʠ. 
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ʊʘʙʣʠʮʷ 1.14 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ 

ʇʦʢʘʟʥʠʢʠ ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʇʨʠʧʘʜʘʻ ʥʘ 1 ʛʘ ʧʦʩʽʚʽʚ 

ʦʟʠʤʘ 

ʧʰʝʥʠʮʷ 

ʧʨʦʩʦ ʛʨʝʯʢʘ 

ɺʠʪʨʘʪʠ ʧʨʘʮʽ ʣʶʜ.-ʛʦʜ. 72 65 53 

ɺʠʪʨʘʪʠ ʜʦʙʨʠʚ ʮ 1,7 1,6 1,1 

ʇʨʠʙʫʪʦʢ ʫʤ .ʦʜ. 165 85 285 

  XI  ʍ2 ʍɿ 

  0 270 743,63 

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ 234886,36    

ʉʠʩʪʝʤʘ ʦʙʤʝʞʝʥʴ:     

ʟʘ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 

ʧʦʩʽʚʽʚ ʦʢʨʝʤʠʭ ʢʫʣʴ 

ʪʫʨ 

1013,64 1150   

ʧʦ ʪʨʫʜʦʚʠʤ ʨʝʩʫʨʩʘʤ 56962,73 65000   

ʧʦ ʤʽʥʝʨʘʣʴʥʠʤ 

ʜʦʙʨʠʚʘʤ 

1250,00 1250   

ʟʘ ʧʣʦʱʝʶ ʧʦʩʽʚʫ ʧʨʦʩʘ 270,00 270   

ʧʣʦʱʽ ʧʦʩʽʚʽʚ  

ʚʝʣʠʯʠʥʠ ʧʦʟʠʪʠʚʥʽ 

    

XI  0,00 0   

ʍ2 270,00 0   

ʍɿ 743,64 0   

ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ  

ʚʝʣʠʯʠʥʘ ʧʦʟʠʪʠʚʥʘ 

234886,36 0   

ɿʥʘʡʜʝʥʝ ʨʽʰʝʥʥʷ ʥʘʚʝʜʝʥʝ ʫ ʧʦʧʝʨʝʜʥʽʡ ʪʘʙʣ.  

ɿʛʽʜʥʦ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ, ʱʦʙ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ, 

ʷʢʠʡ ʩʢʣʘʜʘʪʠʤʝ 234886,36 ʫʤ.ʦʜ., ʟʘ ʜʘʥʠʭ ʦʙʤʝʞʝʥʴ, ʛʦʩʧʦʜʘʨʩʪʚʦ 
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ʧʦʚʠʥʥʝ ʚʠʩʽʚʘʪʠ ʛʨʝʯʢʫ ʫ ʢʽʣʴʢʦʩʪʽ 743,63 ʛʘ ʽ ʧʨʦʩʦ ʫ ʢʽʣʴʢʦʩʪʽ 270 

ʛʘ. 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ13 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʤʝʪʦʜʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʫ ʇʦʠʩʢ 

ʨʝʰʝʥʠʷ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʘʢʩʠʤʽʟʘʮʽʻʶ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ ɽʭʩʝl. 

2. ɺʠʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʧʦʩʽʚʽʚ ʷʨʦʾ ʧʰʝʥʠʮʽ, ʢʫʢʫʨʫʜʟʠ ʽ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ, ʱʦʙ ʧʨʠʙʫʪʦʢ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʙʫʚ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʘ ʪʘʢʠʭ ʫʤʦʚ: 

¶ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʦʩʽʚʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 1000 ʛʘ;  

¶ ʟʘʧʘʩʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ - 1200 ʮ;  

¶ ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ - 70000 ʣʶʜ. ʛʦʜ.;  

¶ ʧʣʦʱʘ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʥʝ ʙʽʣʴʰʝ 200 ʛʘ.  

¶ ʅʦʨʤʘʪʠʚʠ ʟʘʪʨʘʪ ʧʨʘʮʽ ʽ ʨʦʟʤʽʨ ʧʨʠʙʫʪʢʫ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 
1 ʛʘ ʧʦʩʽʚʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.: 

ʊʘʙʣʠʮʷ 1.15 

ʅʦʨʤʘʪʠʚʠ ʟʘʪʨʘʪ ʧʨʘʮʽ ʽ ʨʦʟʤʽʨ ʧʨʠʙʫʪʢʫ 

ʇʦʢʘʟʥʠʢʠ 
ʆʜʠʥʠʮʷ 

ʚʠʤʽʨʫ 

ʇʨʠʧʘʜʘʻ ʥʘ 1 ʛʘ ʧʦʩʽʚʽʚ 

ʗʨʘ ʧʰʝʥʠʮʷ ʢʫʢʫʨʫʜʟʘ ʎʫʢʨʦʚʽ 

ʙʫʨʷʢʠ 
ɺʠʪʨʘʪʠ ʧʨʘʮʽ ʣʶʜ.-ʛʦʜ. 70 60 56 

ɺʠʪʨʘʪʠ ʜʦʙʨʠʚ ʎ 1,6 1,5 1,0 

ʇʨʠʙʫʪʦʢ ʫʤ.ʦʜ. 161 75 275 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʑʦ ʚʽʜʥʦʩʷʪʴ ʜʦ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʘʢʩʠʤʽʟʘʮʽʻʶ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ? 

2. ʗʢʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʟʘʧʦʚʥʝʥʥʽ ʧʦʣʽʚ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ 

ʇʦʠʩʢ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʰʫʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʰʫʢʦʤ ʤʽʥʽʤʘʣʴʥʦʛʦ? 

3. ʗʢ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʽ 

ʩʠʩʪʝʤʫ ʦʙ ʤʝʞʝʥʴ? 

4. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʟʘʟʚʠʯʘʡ, ʚʠʤʘʛʘʻʪʴʩʷ ʟʥʘʡʪʠ ʤʘʢʩʠʤʫʤ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, ʘ ʫ ʷʢʠʭ - ʤʽʥʽʤʫʤ? 

5. ʗʢʽ ʥʘʩʣʽʜʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 
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ʬʦʨʤʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ? 

6. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʧʨʠʡʥʷʪʪʷ ʟʥʘʡʜʝʥʦʛʦ 

ʨʽʰʝʥʥʷ? 

7. ʗʢ ʚʥʝʩʪʠ ʟʤʽʥʠ, ʘʙʦ ʜʦʜʘʪʢʦʚʽ ʦʙʤʝʞʝʥʥʷ ʚ ʫʞʝ 

ʩʬʦʨʤʫʣʴʦʚʘʥʫ ʽ ʚʚʝʜʝʥʫ ʫ ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʇʦʠʩʢ 

ʨʝʝhʥʠʷ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ? 

 

1.14. ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʪʘʙʣʠʯʥʦʤʫ ʧʨʦʮʝʩʦʨʽ Excel 
 

ɯʥʦʜʽ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʨʘʥʽʰʝ ʟʥʘʪʠ ñʱʦ ʙʫʜʝò. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʧʨʠʡʥʷʪʠ ʚʽʨʥʝ ʨʽʰʝʥʥʷ. ɺ ʥʘʫʮʽ ʪʘʢʝ ʧʝʨʝʜʙʘʯʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷʤ. ʆʩʥʦʚʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ.  
 

ʏʘʩʪʦʪʥʽʡ ʘʥʘʣʽʟ 

ʇʨʠ ʦʙʨʦʙʮʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚ ʩʘʜʽʚʥʠʮʪʚʽ, ʜʝʤʦʛʨʘʬʽʾ, 

ʤʘʨʢʝʪʠʥʛʫ, ʧʨʠ ʘʥʘʣʽʟʫ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʧʣʦʜʽʚ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʥʠʢʘʻ ʟʘʧʠʪʘʥʥʷ: ñʗʢ ʯʘʩʪʦ ʩʝʨʝʜ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʘʙʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʝʷʢʦʤʫ ʜʽʘʧʘʟʦʥʫ?ò. ɺʽʜʧʦʚʽʜʴ ʥʘ ʮʝ 

ʟʘʧʠʪʘʥʥʷ ʚʠʟʥʘʯʘʻ ʧʨʘʚʠʣʴʥʫ ʧʦʚʝʜʽʥʢʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ.  ʅʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ  

ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʤʽʩʪʘ ʦʪʨʠʤʘʣʠ ʜʝʢʽʣʴʢʘ ʜʘʥʠʭ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʭ 

ʛʨʘʥʠʮʴ ʜʦʧʫʩʪʠʤʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (0,04ʤʛ/ʜʤ3, 0,05 ʤʛ/ʜʤ3, 0,06 ʤʛ/ʜʤ3, 

0,085 ʤʛ/ʜʤ3) ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʘʡʦʥʽʚ, ʧʦʢʘʟʥʠʢʠ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʛʨʘʥʠʮʽ.   

ɿʘʧʦʚʥʶʻʤʦ ʣʠʩʪ ʝʣʝʢʪʨʦʥʥʦʾ ʪʘʙʣʠʮʽ, ʷʢ ʚʢʘʟʘʥʦ ʥʠʞʯʝ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ 

(ʤʛ/ʜʤ3) 

ɻʨʘʥʠʮʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 

(ʤʛ/ʜʤ3 

ʏʠʩʣʦ 

ʨʘʡʦʥʽʚ 

0,065 0,088 0,065 0,055 8,00   

0,05 0,09 0,04 0,02 10,60   

0,065 0,065 0,092 0,07 11,50   

0,055 0,015 0,075 0,035 15,40   

0,03 0,025 0,075 0,085     

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʩʣʽʜʫʶʯʠ ʜʽʾ: 

¶ ʚʠʜʽʣʷʻʤʦ ʢʦʤʽʨʢʠ ʚ ʩʪʦʚʙʮʽ ʏʠʩʣʦ ʨʘʡʦʥʽʚ (ʾʭ ʥʘ ʦʜʥʫ ʙʽʣʴʰʝ 

ʥʽʞ ʢʦʤʽʨʦʢ ʟ ʛʨʘʥʠʮʷʤʠ ʢʦʥʮʝʥʪʨʘʮʽʾ); 

¶ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʩʪʘʪʠʩʪʠʯʥʫ  ʬʫʥʢʮʽʶ ʏɸʉʊʆʊɸ, ʜʝ ʧʝʨʰʠʡ 

ʘʨʛʫʤʝʥʪ ï ʮʝ ʢʦʤʽʨʢʠ ʟ ʚʠʟʥʘʯʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʦ 
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ʨʘʡʦʥʘʤ, ʜʨʫʛʠʡ ʘʨʛʫʤʝʥʪ ï ʢʦʤʽʨʢʠ ʟ ʚʢʘʟʘʥʠʤʠ ʛʨʘʥʠʮʷʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ; 

¶ ʟʘʚʝʨʰʫʻʤʦ ʨʦʙʦʪʫ ʟ ʬʫʥʢʮʽʻʶ ʥʘʪʠʩʥʫʚʰʠ ʢʣʘʚʽʰʽ 

Ctrl +Shift+Enter. 

ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʫ ʩʪʦʚʙʮʽ ʏʠʩʣʦ ʨʘʡʦʥʽʚ: 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʫ ʜʽʦʢʩʠʜʫ 

(ʤʛ/ʜʤ3)  

ɻʨʘʥʠʮʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 

(ʤʛ/ʜʤ3) 

ʏʠʩʣʦ 

ʨʘʡʦʥʽʚ 

0,065 0,088 0,065 0,055 0,04 6 

0,05 0,09 0,04 0,02 0,05 1 

0,065 0,065 0,092 0,07 0,06 2 

0,055 0,015 0,075 0,035 0,085 8 

0,03 0,025 0,075 0,085   3 

ɺʽʥ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʪʨʴʦʭ ʨʘʡʦʥʘʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʰʢʽʜʣʠʚʦʾ 

ʨʝʯʦʚʠʥʠ ʜʦʩʷʛʘʻ ʚʠʱʝ ʤʘʢʩʠʤʘʣʴʥʦʾ ʜʦʧʫʩʪʠʤʦʾ (0,085 ʤʛ/ʜʤ3), ʚ 

ʚʦʩʴʤʠ ʨʘʡʦʥʘʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʥʘʭʦʜʠʪʴʩʷ 0,06-0,085 ʤʛ/ʜʤ3. ʊʦʙʪʦ, 

ʚʠʢʦʥʘʚ ʪʘʢʠʡ ʘʥʘʣʽʟ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʛʽʨʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʩʴʦʛʦ ʤʽʩʪʘ.  

ɸʧʨʦʢʩʠʤʘʮʽʷ  
ɸʧʨʦʢʩʠʤʘʮʽʷ - ʦʜʠʥ ʽʟ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʦʧʠʩʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ, ʘʥʘʣʽʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ, ʪʦʙʪʦ, 

ʟʘʩʪʦʩʦʚʫʻ ʨʽʚʥʷʥʥʷ, ʱʦ ʦʧʠʩʫʻ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʦʯʢʠ. ʉʧʦʯʘʪʢʫ 

ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʜʘʥʠʤʠ (ʪʠʧ ʛʨʘʬʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ  ï ñʊʦʯʝʯʥʘʷò), ʘ ʧʦʪʽʤ ʟʥʘʡʪʠ 

ʨʚ̔ʥʷʥʥʷ(ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ). 

ʇʨʠʢʣʘʜʦʤ ʧʨʠʧʫʱʝʥʴ ʱʦʜʦ ʟʚôʷʟʢʫ ʤʽʞ ʦʟʥʘʢʘʤʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʽʚʥʷʥʥʷ: 

xbay Ö+=    ï ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ; 
6

6

3

3

2

21 ... xbxbxbxbay Ö++Ö+Ö+Ö+=  ï ʧʦʣʽʥʦʤʽʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ; 

xbay lnÖ+=  ï ʣʦʛʘʨʠʬʤʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ; 
bxay Ö=  ï ʩʪʝʧʝʥʝʚʘ ʟʘʣʝʞʥʽʩʪʴ; 

xbeay ÖÖ=  ï ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ. 

ɺʠʛʣʜ̫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʦʙʠʨʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ 

ʘʥʘʣʽʟʫ  ʨʦʟʤʽʱʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

 ɿʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷʥʥʷ 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷʥʥʷ (ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ), 

ʷʢʘ ʙ ʦʧʠʩʘʣʘ ʜʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦ: 

Á ʚʠʜʽʣʠʪʠ ʧʦʙʫʜʦʚʘʥʠʡ ʛʨʘʬʽʢ (ʦʜʠʥ ʨʘʟ ʢʣʘʮʥʫʪʠ ʣʽʚʦʶ 

ʢʣʘʚʽʰʝʶ ʤʠʰʽ ʧʦ ʦʜʥʽʡ ʟ ʪʦʯʦʢ ʛʨʘʬʽʢʘ); 

Á ʚʠʢʣʠʢʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʦʙôʻʢʪʘ; 
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Á ʫ ʤʝʥʶ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʚʠʙʨʘʪʠ ʧʫʥʢʪ ñɼʦʙʘʚʠʪʴ ʣʠʥʠʶ 

ʪʨʝʥʜʘò; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʥʘ ʟʘʢʣʘʜʮʽ ñʊʠʧò  ʚʠʙʨʘʪʠ ʦʜʥʫ ʽʟ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʣʽʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʷʢʦʶ 

ʧʣʘʥʫʻʪʴʩʷ ʘʧʨʦʢʩʠʤʘʮʽʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ; 

Á ʫ ʟʘʢʣʘʜʮʽ ñʇʘʨʘʤʝʪʨʠò ʚʽʜʤʽʪʠʪʠ ʧʫʥʢʪ ñʧʦʢʘʟʳʚʘʪʴ 

ʫʨʘʚʥʝʥʠʝ ʥʘ ʜʠʘʛʨʘʤʝò; 

Á ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ñʆʢò; 

Á ʥʘ ʛʨʘʬʽʢʫ ʟôʷʚʠʪʴʩʷ ʘʧʨʦʢʩʠʤʫʶʯʘ ʣʽʥʽʷ ʟ ʨʽʚʥʷʥʥʷʤ, ʟʘ ʷʢʠʤ 
ʚʦʥʘ ʧʦʙʫʜʦʚʘʥʘ. 

Á ʚʠʙʨʘʪʠ ʧʫʥʢʪ  ñʌʦʨʤʘʪ ʣʠʥʠʠ ʪʨʝʥʜʘò; 

Á  ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʫ ʟʘʢʣʘʜʮʽ ñʊʠʧò  ʚʠʙʨʘʪʠ 

ʽʥʰʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ; 

Á ʫ ʟʘʢʣʘʜʮʽ ñʇʘʨʘʤʝʪʨʠò ʚʽʜʤʽʪʠʪʠ ʧʫʥʢʪ ñʧʦʤʝʩʪʠʪʴ ʥʘ  

ʜʠʘʛʨʘʤʤʫ ʚʝʣʠʯʠʥʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠò; 

Á ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ñʆʢò. 

 

ʊʘʙʣʠʮʷ ʧʽʜʩʪʘʥʦʚʦʢ 

ʊʘʙʣʠʮʷ ʧʽʜʩʪʘʥʦʚʦʢ ï ʟʘʩʽʙ Excel, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʷʢ ʟʤʽʥʘ 

ʚʠʟʥʘʯʝʥʠʭ ʟʥʘʯʝʥʴ ʚ ʬʦʨʤʫʣʘʭ ʚʧʣʠʚʘʻ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʬʦʨʤʫʣ. ʎʽ 

ʪʘʙʣʠʮʽ  ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʚʝʨʩʽʡ ʫ ʨʘʤʢʘʭ 

ʦʜʥʽʻʾ ʦʧʝʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʪʠ ʽ ʧʦʨʽʚʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʽʟʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʥʘ ʦʜʥʦʤʫ ʣʠʩʪʽ. ʊʦʙʪʦ, ʪʘʙʣʠʮʽ ʧʽʜʩʪʘʥʦʚʦʢ ï ʦʜʠʥ ʽʟ 

ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʪʘʢ ʷʢ ʧʨʦʚʦʜʷʪʴ ʨʦʟʨʘʭʫʥʢʠ ʪʠʧʫ ñʱʦ-ʷʢʙʠò. 

ʊʘʙʣʠʮʽ ʧʽʜʩʪʘʥʦʚʢʠ ʧʨʘʮʶʶʪʴ ʪʽʣʴʢʠ ʟ ʦʜʥʽʻʾ ʘʙʦ ʟ ʜʚʦʤʘ 

ʚʝʣʠʯʠʥʘʤʠ (ʟʤʽʥʥʠʤʠ) ʦʜʥʦʯʘʩʥʦ.  
 

ʉʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʧʽʜʩʪʘʥʦʚʢʠ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ 

ʊʘʙʣʠʮʷ ʧʽʜʩʪʘʥʦʚʢʠ ʟ ʦʜʥʽʻʶ ʟʤʽʥʦʶ ʬʦʨʤʫʻʪʴʩʷ ʪʘʢ, ʱʦʙ 

ʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʚʦʜʷʪʴʩʷ, ʙʫʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʘʙʦ ʚ ʩʪʦʚʙʮʽ (ʟʦʨʽʻʥʪʦʚʘʥʽ 

ʧʦ ʨʽʟʥʠʤ ʩʪʦʚʙʮʷʤ), ʘʙʦ ʚ ʨʷʜʢʫ  (ʟʦʨʽʻʥʪʦʚʘʥʽ ʧʦ ʨʽʟʥʠʤ ʨʷʜʢʘʤ). 

ʌʦʨʤʫʣʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʘʙʣʠʮʽ ʧʽʜʩʪʘʥʦʚʢʠ ʧʦʚʠʥʥʽ 

ʧʦʩʠʣʘʪʠʩʷ ʥʘ ʢʦʤʽʨʢʫ ʜʣʷ ʚʚʝʜʝʥʥʷ. ʂʦʤʽʨʢʘ ʚʚʝʜʝʥʥʷ ï ʮʝ ʢʦʤʽʨʢʘ, 

ʜʝ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʽʟ ʪʘʙʣʠʮʽ ʧʽʜʩʪʘʥʦʚʢʠ. ɹʫʜʴ-ʷʢʘ ʢʦʤʽʨʢʘ 

ʥʘ ʘʨʢʫʰʽ ʤʦʞʝ ʙʫʪʠ ʢʦʤʽʨʢʦʶ ʜʣʷ ʚʚʝʜʝʥʥʷ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ 

ʚʠʢʦʥʘʪʠ ʜʽʾ: 

1. ɺ ʦʢʨʝʤʠʡ ʩʪʦʚʧʝʮʴ, ʘʙʦ ʚ ʦʢʨʝʤʠʡ ʨʷʜʦʢ ʚʚʦʜʠʤʦ ʩʧʠʩʦʢ 

ʟʥʘʯʝʥʴ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʽʜʩʪʘʚʣʷʪʠ ʚ ʢʦʤʽʨʢʫ ʚʚʝʜʝʥʥʷ. 

2. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʩʪʦʚʧʮʽ, ʪʦ ʚʚʦʜʠʤʦ ʬʦʨʤʫʣʫ ʚ 

ʢʦʤʽʨʢʫ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʠʥ ʨʷʜʦʢ ʚʠʱʝ  ̔ʥʘ ʦʜʥʫ ʢʦʤʽʨʢʫ 

ʧʨʘʚʦʨʫʯ ʧʝʨʰʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʨʘʚʦʨʫʯ ʧʝʨʰʦʾ ʬʦʨʤʫʣʠ 

ʚʚʦʜʠʤʦ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʬʦʨʤʫʣʠ.  
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3. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʨʷʜʢʫ, ʪʦ ʚʚʦʜʠʤʦ ʬʦʨʤʫʣʫ ʚ 
ʢʦʤʽʨʢʫ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʦʜʠʥ ʩʪʦʚʧʝʮʴ ʣʽʚʦʨʫʯ ʽ ʥʘ ʦʜʠʥ 

ʨʷʜʦʢ ʥʠʞʯʝ ʧʝʨʰʦʛʦ ʟʥʘʯʝʥʥʷ. ɺ ʪʦʤʫ ʞ ʩʪʦʚʧʮʽ, ʘʣʝ ʥʠʞʯʝ 

ʚʚʝʩʪʠ ʙʫʜʴ-ʷʢʽ ʽʥʰʽ ʬʦʨʤʫʣʠ.  

4. ɺʠʜʽʣʠʪʠ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʟ ʬʦʨʤʫʣʘʤʠ ʽ ʟʥʘʯʝʥʥʷʤʠ 

ʧʽʜʩʪʘʥʦʚʢʠ.  

5. ɺ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ ʚʠʙʨʘʪʠ ʢʦʤʘʥʜʫ ɼʘʥʥʳʝ=>ɸʥʘʣʠʟ ñʯʪʦ 

ʝʩʣʠò=>ʊʘʙʣʠʮʘ ʜʘʥʥrʭò.  

6. ʗʢʱʦ ʪʘʙʣʠʮʷ ʧʽʜʩʪʘʥʦʚʢʠ ʟʦʨʽʻʥʪʦʚʘʥʘ ʧʦ ʩʪʦʚʧʮʷʤ, ʪʦ ʚʚʝʜʽʪʴ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʫ ʚʚʝʜʝʥʥʷ ʚ ʧʦʣʽ ñʇʦʜʩʪʘʚʣʷʪʴ ʟʥʘʯʝʥʠʷ 

ʧʦ ʩʪʦʣʙʮʘʤ ʚò. ʗʢʱʦ ʪʘʙʣʠʮʷ ʧʽʜʩʪʘʥʦʚʢʠ ʟʦʨʽʻʥʪʦʚʘʥʘ ʧʦ 

ʨʷʜʢʘʤ, ʪʦ ʚʚʝʜʽʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʫ ʚʚʝʜʝʥʥʷ ʚ ʧʦʣʽ 

ñʇʦʜʩʪʘʚʣʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʩʪʨʦʢʘʤ ʚò. 
 

ʉʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʧʽʜʩʪʘʥʦʚʢʠ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ  

ʊʘʙʣʠʮʷ ʧʽʜʩʪʘʥʦʚʢʠ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʜʥʫ 

ʬʦʨʤʫʣʫ ʟ ʜʚʦʤʘ ʥʘʙʦʨʘʤʠ ʟʥʘʯʝʥʴ. ʌʦʨʤʫʣʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʦʩʠʣʘʥʥʷ 

ʥʘ ʜʚʽ ʨʽʟʥʽ ʢʦʤʽʨʢʠ ʚʚʝʜʝʥʥʷ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʚʠʢʦʥʘʪʠ ʜʽʾ: 

1. ɺ ʢʦʤʽʨʢʫ ʣʠʩʪʘ ʚʚʝʜʽʪʴ ʬʦʨʤʫʣʫ, ʷʢʘ ʤʘʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʚʽ 
ʢʦʤʽʨʢʠ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. 

2. ɺ ʪʦʡ ʞʝ ʩʪʦʚʧʝʮʴ ʥʠʞʯʝ ʬʦʨʤʫʣʠ ʚʚʝʜʽʪʴ ʟʥʘʯʝʥʥʷ ʧʽʜʩʪʘʥʦʚʢʠ 

ʜʣʷ ʧʝʨʰʦʾ ʟʤʽʥʥʦʾ. ɿʥʘʯʝʥʥʷ ʧʽʜʩʪʘʥʦʚʢʠ ʜʣʷ ʜʨʫʛʦʾ ʟʤʽʥʥʦʾ 

ʚʚʦʜʷʪʴʩʷ ʚ ʨʷʜʦʢ ʧʨʘʚʦʨʫʯ ʬʦʨʤʫʣʠ.  

3. ɺʠʜʽʣʠʪʠ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʟ ʬʦʨʤʫʣʦʶ ʽ ʦʙʦʤʘ ʥʘʙʦʨʘʤʠ ʜʘʥʠʭ 

ʧʽʜʩʪʘʥʦʚʢʠ.   

4. ɺʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ɼʘʥʥʳʝ=>ɸʥʘʣʠʟ ñʯʪʦ 

ʝʩʣʠò=>ʊʘʙʣʠʮʘ ʜʘʥʥʳʭò.  

5. ɺ ʧʦʣʽ ñʇʦʜʩʪʘʚʣʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʩʪʦʣʙʮʘʤ ʚò ʚʚʝʩʪʠ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʫ ʚʚʝʜʝʥʥʷ ʜʣʷ ʟʥʘʯʝʥʴ ʧʽʜʩʪʘʥʦʚʢʠ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʷʜʢʫ ʧʨʘʚʦʨʫʯ ʬʦʨʤʫʣʠ. 

6. ɺ ʧʦʣʽ ñʇʦʜʩʪʘʚʣʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʩʪʨʦʢʘʤ ʚò ʚʚʝʩʪʠ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʤʽʨʢʫ ʚʚʝʜʝʥʥʷ ʜʣʷ ʟʥʘʯʝʥʴ ʧʽʜʩʪʘʥʦʚʢʠ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʪʦʚʧʮʽ ʥʠʞʯʝ ʬʦʨʤʫʣʠ.  

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ14 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʧʨʘʮʶʚʘʪʠ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʘʙʣʠʮʴ ʧʽʜʩʪʘʥʦʚʦʢ, ʣʽʥʽʾ ʪʨʝʥʜʫ, ʯʘʩʪʦʪʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Excel. 
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2. ɿʘʩʪʦʩʫʚʘʪʠ ʯʘʩʪʦʪʥʠʡ ʘʥʘʣʽʟ ʧʨʠ ʚʠʟʥʘʯʝʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʾ 

ʽʥʩʝʢʪʠʮʠʜʫ ʥʘ ʧʨʠʢʣʘʜʽ, ʷʢʠʡ ʥʘʚʝʜʝʥʦ ʫ ʟʘʚʜʘʥʥʽ (ʈʠʩ.1). 

3. ʅʘ ʣʠʩʪʽ ʃʠʩʪ2 ʩʪʚʦʨʠʪʠ ʥʘʚʝʜʝʥʫ ʫ ʟʘʚʜʘʥʥʽ ʪʘʙʣʠʮʶ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʩʫʥʠʮʽ Phytophthora cactorum 

(ʈʠʩ.2). 

4. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʽ ʩʪʫʧʝʥʝʤ 
ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ (ʈʠʩ.2, ñʪʦʯʝʯʥʳʡ ʛʨʘʬʠʢò).   

5. ɸʧʨʦʢʩʠʤʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʬʫʥʢʮʽʻʶ (ʜʠʚ. ʟʘʚʜʘʥʥʷ, 

ʈʠʩ.2). 

6. ɺʠʟʥʘʯʠʪʠ ʨʽʚʥʷʥʥʷ ʚʢʘʟʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ  ʪʘ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ. 

7. ʉʪʚʦʨʠʪʠ ʥʘ ʣʠʩʪʽ ʊʘʙʣʠʮʷ ʧʽʜʩʪʘʥʦʚʢʠ ʪʘʙʣʠʮʶ 1 ʽʟ ʟʘʚʜʘʥʥʷ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ, ʜʝ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʝʯʦʚʠʥʠ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ 

ʚʢʘʟʘʥʦʶ ʬʦʨʤʫʣʦʶ. 

8. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ ʧʽʜʩʪʘʥʦʚʢʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ(ʧʨʦʛʥʦʟʫʚʘʥʥʷ) 
ʚʧʣʠʚʫ ʚʠʪʨʘʪ ʩʪʽʯʥʦʾ ʚʦʜʠ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʝʯʦʚʠʥʠ ʚ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʪʚʦʨʽ ʨʽʢʠ (ʪʘʙʣʠʮʷ 2 ʽʟ ʟʘʚʜʘʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫ 

ʨʦʙʦʪʫ). 

9. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ(ʧʨʦʛʥʦʟʫʚʘʥʥʷ) ʚʧʣʠʚʫ ʟʤʽʥ ʜʚʦʭ ʟʥʘʯʝʥʴ (ʚʠʪʨʘʪʘ 
ʩʪʽʯʥʦʾ ʚʦʜʠ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʝʯʦʚʠʥʠ ʚ ʩʪʽʯʥʽʡ ʚʦʜʽ) ʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʝʯʦʚʠʥʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʪʚʦʨʽ ʨʽʢʠ (ʪʘʙʣʠʮʷ 3 ʽʟ 

ʟʘʚʜʘʥʥʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʫ ʨʦʙʦʪʫ). 

10. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 
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ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

 

 

 

 



97 

 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʽʾ ʽʥʩʝʢʪʠʮʠʜʘ 

(ʟʦʣʦʥ, ʢ.ʝ.) ʧʨʦʪʠ ʧʝʨʰʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʚʽʯʢʦʚʦʾ ʛʘʣʠʮʽ, % 

ɻʨʘʥʠʮʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, 

% 

ʏʠʩʣʦ 

ʜʦʩʣʽʜʽʚ 

71,6 71,9 89,5 89,4 76,8 79,8 75 2 

99,9 97,6 95,9 99,1 97,8 98,1 85 4 

99,8 98,4 99,6 94,8 99,8 98,5 90 8 

99,1 99,2 95,9 97,4 98,6 98,0 96 13 

93,4 89,3 92,8 91,2 92,9 91,9   15 

86,2 91,3 92,7 86 93,4 89,9     

93,9 94,7 79,5 88,1 75,8 86,4     

 

ʈʠʩ.1. ʏʘʩʪʦʪʥʠʡ ʘʥʘʣʽʟ 

 
ʈʠʩ.2. ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʩʫʥʠʮʽ Phytophthora 

cactorum 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʨʽʚʥʷʥʥʷ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʣʽʥʽʾ? 

2. ʗʢ ʚʠʚʝʩʪʠ ʥʘ ʨʦʙʦʯʝ ʧʦʣʝ ʨʽʚʥʷʥʥʷ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʣʽʥʽʾ? 

3. ʗʢ ʟʤʽʥʠʪʠ ʪʠʧ ʘʧʨʦʢʩʠʤʫʶʯʦʾ ʣʽʥʽʾ? 

4. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʏɸʉʊʆʊɸ? 

5. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʙʣʠʮʴ ʧʽʜʩʪʘʥʦʚʦʢ? 

6. ɿ ʯʦʛʦ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʪʘʙʣʠʮʽ ʧʽʜʩʪʘʥʦʚʦʢ? 



98 

 

7. ʗʢ ʩʪʚʦʨʶʶʪʴʩʷ ʪʘʙʣʠʮʶ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ? 

8. ʗʢ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʟʘ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ? 

 

1.15. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʦʙʯʠʩʣʝʥʴ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ  

ʌʫʥʢʮʽʾ ï ʮʝ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʽ ʬʦʨʤʫʣʠ, ʟʘ ʷʢʠʤʠ 

ʚʠʢʦʥʫʶʪʴʩʷ ʦʙʯʠʩʣʝʥʥʷ ʥʘʜ ʟʘʜʘʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʘʨʛʫʤʝʥʪʘʤʠ) ʚ 

ʫʢʘʟʘʥʦʤʫ ʧʦʨʷʜʢʫ. ʂʦʞʥʘ ʬʫʥʢʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʥʘʢʘ ʜʦʨʽʚʥʶʻ (=), 

ʽʤʝʥʽ ʪʘ ʘʨʛʫʤʝʥʪʫ (ʘʨʛʫʤʝʥʪʽʚ), ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ (ʷʢʠʭ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʙʯʠʩʣʝʥʥʷʭ. ʉʧʠʩʦʢ ʘʨʛʫʤʝʥʪʽʚ ʤʦʞʝ 

ʩʢʣʘʜʘʪʠʩʷ ʟ ʯʠʩʝʣ, ʪʝʢʩʪʫ, ʣʦʛʽʯʥʠʭ ʟʥʘʯʝʥʴ, ʜʽʘʧʘʟʦʥʫ ʢʦʤʽʨʦʢ, ʘ 

ʪʘʢʦʞ ʬʦʨʤʫʣ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ.  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ  ʟʘʩʪʦʩʦʚʫʶʪʴ ʄʘʩʪʝʨ 

ʬʫʥʢʮʠʡ, ʷʢʠʡ ʚʠʢʣʠʢʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤʠ fx ʘʙʦ 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʜʽʡ:  

Á ɺʩʪʘʚʢʘ Ýʌʫʥʢʮʠʷ; 

Á ʫ ʚʽʢʥʽ ʄʘʩʪʝʨʘ ʬʫʥʢʮʠʡ ʫ ʧʦʣʽ ʂʘʪʝʛʦʨʠʷ ʚʠʙʠʨʘʶʪʴ ʢʘʪʝʛʦʨʽʶ 

ʬʫʥʢʮʽʾ, ʫ ʧʦʣʽ ɺʳʙʝʨʠʪʝ ʬʫʥʢʮʠʶ  ï ʩʘʤʫ ʬʫʥʢʮʽʶ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʟʘʜʘʶʪʴ ʘʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ  
(ʘʨʛʫʤʝʥʪʠ ʚʚʦʜʷʪʴ ʟ ʢʣʘʚʽʘʪʫʨʠ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰʽ,  

ʚʠʦʢʨʝʤʣʶʶʯʠ ʧʦʪʨʽʙʥʠʡ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʟ ʜʘʥʠʤʠ 

ʧʨʦʪʷʛʫʚʘʥʥʷʤ).  

MS Excel ʤʽʩʪʠʪʴ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ ʬʫʥʢʮʽʡ: ʌʠʥʘʥʩʦʚʳʝ, ɼʘʪʘ ʠ 

ʚʨʝʤʷ, ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ, ʉʩʳʣʢʠ ʠ ʤʘʩʩʠʚʳ, 

ʈʘʙʦʪʘ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʊʝʢʩʪʦʚʳʝ, ʃʦʛʠʯʝʩʢʠʝ ʪʘ ʽʥʰʽ. 

ʌʫʥʢʮʽʾ ʢʘʪʝʛʦʨʽʾ ñʉʪʘʪʠʩʪʠʯʝʩʢʠʝò 

 ɼʦ ʢʘʪʝʛʦʨʽʾ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʚʭʦʜʷʪʴ ʬʫʥʢʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʙʽʨʢʦʚʦʾ ʩʫʢʫʧʥʦʩʪʽ ʜʘʥʠʭ ʪʘ 

ʽʥʰʽ. ʅʘʡʙʽʣʴʰ ʚʞʠʚʘʥʽ ʩʝʨʝʜ ʥʠʭ ʪʘʢʽ ʬʫʥʢʮʽʾ: 

ʉʈɿʅɸʏ(ʯʠʩʣʦ1; ʯʠʩʣʦ2;...) ï ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʚʠʙʽʨʢʦʚʠʭ ʩʫʢʫʧʥʦʩʪʝʡ (ʘʨʛʫʤʝʥʪʘʤʠ ʬʫʥʢʮʽʾ ʻ ʜʽʘʧʘʟʦʥʠ ʢʦʤʽʨʦʢ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʚʠʙʽʨʢʦʚʠʭ ʩʫʢʫʧʥʦʩʪʝʡ); 

ʉʊɸʅɼʆʊʃʆʅʇ(ʯʠʩʣʦ1, ʯʠʩʣʦ2...) ï ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ 

ʢʚʘʜʨʘʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʚʠʙʽʨʢʦʚʠʭ ʩʫʢʫʧʥʦʩʪʝʡ; 

ɼʆɺɽʈʀʊ(ʘʣʴʬʘ; ʩʪʘʥʜ_ʦʪʢ; ʨʘʟʤʝʨ) ï ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ 

ʜʦʚʽʨʯʦʾ ʧʦʭʠʙʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. ɸʨʛʫʤʝʥʪʘʤʠ ʬʫʥʢʮʽʾ ʻ ʨʽʚʝʥʴ 

ʥʘʜʽʡʥʦʩʪʽ a, ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ 

ʚʠʙʽʨʢʠ. ɼʣʷ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ a = 0,05, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʦʚʽʨʯʽʡ 

ʽʤʦʚʽʨʥʦʩʪʽ ʈɼ=95%.  
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ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ (ʫ ʨʝʞʠʤʽ ʧʦʢʘʟʫ 

ʬʦʨʤʫʣ). ʂʦʞʥʠʡ ʚʠʜ ʬʫʥʢʮʽʾ ʚʚʦʜʠʪʴʩʷ ʦʜʥʦʨʘʟʦʚʦ ʽ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʥʘ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʚ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʘʥʘʣʦʛʽʯʥʽ 

ʦʙʯʠʩʣʝʥʥʷ. 

 
 

ʌʫʥʢʮʽʾ ʢʘʪʝʛʦʨʽʾ ñʊʝʢʩʪʦʚʳʝò 

ɼʦ ʢʘʪʝʛʦʨʽʾ ʊʝʢʩʪʦʚʳʝ ʚʭʦʜʠʪʴ ʙʣʠʟʴʢʦ 24 ʪʝʢʩʪʦʚʠʭ ʬʫʥʢʮʽʡ. 

ʉʝʨʝʜ ʥʠʭ ʪʘʢʽ ʪʝʢʩʪʦʚʽ ʬʫʥʢʮʽʾ: 

ʃɽɺʉʀʄɺʆʃ(ʪʝʢʩʪ; ʢʦʣʠʯʝʩʪʚʦ_ʟʥʘʢʦʚ) ï ʚʠʚʦʜʠʪʴ ʚʢʘʟʘʥʫ 

ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʟ ʧʦʯʘʪʢʫ ʨʷʜʢʘ; 

ʉʎɽʇʀʊʔ (ʪʝʢʩʪ1;ʪʝʢʩʪ2; ...) ï ʦʙôʻʜʥʫʻ ʜʝʢʽʣʴʢʘ ʪʝʢʩʪʦʚʠʭ 

ʨʷʜʢʽʚ ʚ ʦʜʠʥ. ɼʣʷ ʦʙôʻʜʥʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ 

ʩʠʤʚʦʣ ñ&ò, ʱʦ ʨʽʚʥʦʟʥʘʯʥʠʡ ʬʫʥʢʮʽʾ ʉʎɽʇʀʊʔ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʨʦʙʠʪʠ ʧʨʦʧʫʩʢ ʤʽʞ ʧʨʽʟʚʠʱʝʤ ʽ ʽʤʝʥʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ: ñʧʨʦʧʫʩʢò (ʣʘʧʢʠ, ʧʨʦʧʫʩʢ, ʣʘʧʢʠ). ʑʦʙ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʦʙôʻʜʥʫʶʪʴʩʷ, ʧʦʩʪʘʚʠʪʠ ʢʨʘʧʢʫ, ʾʾ ʪʝʞ ʚʚʦʜʷʪʴ ʤʽʞ 

ʜʚʦʤʘ ʣʘʧʢʘʤʠ: ñ.ò . 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

 

 
 



100 

 

 
ʌʫʥʢʮʽʾ ʢʘʪʝʛʦʨʽʾ ñʃʦʛʠʯʝʩʢʠʝò 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ, ʭʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʢʦʥʘʥʥʷ 

(ʘʙʦ ʥʝ ʚʠʢʦʥʘʥʥʷ) ʜʝʷʢʦʾ ʫʤʦʚʠ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ.  

ʆʩʥʦʚʥʽ ʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ: 

ɽʉʃʀ(ʣʦʛ_ʚʳʨ; ʟʥʘʯ_ʝʩʣʠ_ʠʩʪʠʥʘ; ʟʥʘʯ_ʝʩʣʠ_ʣʦʞʴ) ï ʥʘʜʘʻ 

ʦʜʥʝ ʟʥʘʯʝʥʥʷ, ʷʢʱʦ ʣʦʛʽʯʥʘ ʫʤʦʚʘ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʪʘ ʽʥʰʝ, ʷʢʱʦ ʚʦʥʘ 

ʥʝ ʩʪʚʝʨʜʞʫʻʪʴʩʷ. ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɽʉʃʀ ʤʦʞʫʪʴ ʙʫʪʠ ʯʠʩʣʘʤʠ, 

ʪʝʢʩʪʦʚʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʽ ʥʫʣʷʤʠ. ʌʫʥʢʮʽʷ ɽʉʃʀ ʧʽʜʪʨʠʤʫʻ ʜʦ 64 

ʨʽʚʥʽʚ ʚʢʣʘʜʝʥʦʩʪʽ. 

ʀ(ʣʦʛʠʯʝʩʢʦʝ_ʟʥʘʯʝʥʠʝ1; ʣʦʛʠʯʝʩʢʦʝ_ʟʥʘʯʝʥʠʝ_2;é) ï 

ʚʠʚʦʜʠʪʴ ʟʥʘʯʝʥʥʷ ʀʉʊʀʅɸ, ʷʢʱʦ ʚʩʽ ʘʨʛʫʤʝʥʪʠ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ 

ʀʉʊʀʅɸ. 

ɼʦ ʣʦʛʽʯʥʠʭ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʪʘʢʽ ʬʫʥʢʮʽʾ:  

- ʉʏɽʊɽʉʃʀ(ʜʠʘʧʘʟʦʥ; ʢʨʠʪʝʨʠʡ) ï ʧʽʜʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʥʝ 

ʧʦʨʦʞʥʽʭ ʢʦʤʽʨʦʢ ʽʟ ʫʢʘʟʘʥʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʟʥʘʯʝʥʥʷ ʚ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʶ; 

- ʉʋʄʄɽʉʃʀ(ʜʠʘʧʘʟʦʥ; ʢʨʠʪʝʨʠʡ; ʜʠʘʧʘʟʦʥ ʩʫʤʤʠʨʦʚʘʥʠʷ) ï 

ʦʙʯʠʩʣʶʻ ʩʫʤʫ ʟʥʘʯʝʥʴ ʫ ʢʦʤʽʨʢʘʭ ʜʽʘʧʘʟʦʥʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʫʤʦʚʘʤ. 
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ15 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ   

ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Excel. 

2. ʉʪʚʦʨʠʪʠ ʪʘʙʣ. 1.15 ʽʟ ʟʘʚʜʘʥʥʷ, ʦʙʯʠʩʣʠʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, 

ʜʠʩʧʝʨʩʽʶ, ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʘʙʩʦʣʶʪʥʫ ʧʦʭʠʙʢʫ 

ʩʝʨʝʜʥʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ,  

3. ɺʠʚʝʩʪʠ ʤʝʞʽ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʙʫʜʦʚʘʥʦʾ ʬʫʥʢʮʽʾ ʉʎɽʇʀʊʔ (ʜʠʚ. ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ). 

4. ʉʪʚʦʨʠʪʠ ʪʘʙʣ. 1.16 ʟ ʟʘʚʜʘʥʥʷ. 

5. ʉʪʚʦʨʠʪʠ ʪʘʙʣ. 1.17 ʟ ʟʘʚʜʘʥʥʷ, ʚ ʷʢʽʡ çʊʠʧ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾè 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʽʯʥʦʾ ʬʫʥʢʮʽʾ ɽʉʃʀ(), 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ ʟ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 2 

(ʜʠʚ. ʧʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

 

ʊʘʙʣʠʮʷ 1.16 

ʊʠʧ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʢʘʣʽʶ 
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ʊʘʙʣʠʮʷ 1.17 

ʆʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʧʦʣʴʦʚʠʭ ʫʛʽʜʴ  

ˉ 

ʧʦʣʷ 

ɺʤʽʩʪ 

ʨʫʭʦʤʦʛʦ 

ʢʘʣʽʶ, ʤʛ/100 

ʛ ʛʨʫʥʪʫ 

ʊʠʧ 

ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʟʘ 

ʚʤʽʩʪʦʤ ʢʘʣʽʶ 

1 . 3,8 ʂʨʠʟʦʚʘ 

2 . 4,6 ʇʝʨʝʜʢʨʠʟʦʚʘ 

3 . 9,5 ɿʘʜʦʚʽʣʴʥʘ 

4 . 2,5 ʂʨʠʟʦʚʘ 

5 . 13 ɹʣʘʛʦʧʦʣʫʯʥʘ 

6 . 8,9 ɿʘʜʦʚʽʣʴʥʘ 

7 . 5,6 ʇʝʨʝʜʢʨʠʟʦʚʘ 
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ʊʘʙʣʠʮʷ 1.15 

 ɼʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʇʆʂɸɿʅʀʂʀ ɻʈʋʅʊʋ 

ˉ 

ʧ.ʧ. 
ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ 

ʇʦʚʪʦʨʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ɺ
ʠ
ʙ
ʽ
ʨ
ʢ
ʦ
ʚ
ʝ
 

ʩ
ʝ
ʨ
ʝ
ʜ
ʥ
ʻ
 

ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ
 

 

ɺ
ʠ
ʙ
ʽ
ʨ
ʢ
ʦ
ʚ
ʝ
 

ʩ
ʝ
ʨ
ʝ
ʜ
ʥ
ʻ
 

ʢ
ʚ
ʘ
ʜ
ʨ
ʘ
ʪ
ʠ
ʯ
ʥ
ʝ
 

ʚ
ʽ
ʜ
ʭ
ʠ
ʣ
ʝ
ʥ
ʥ
ʷ

 

ɸ
ʙ
ʩ
ʦ
ʣ
ʶ
ʪ
ʥ
ʘ
 

ʜ
ʦ
ʚ
ʽ
ʨ
ʯ
ʘ
 

ʧ
ʦ
ʭ
ʠ
ʙ
ʢ
ʘ

 

ʄ
ʝ
ʞ
ʽ
 

ʜ
ʦ
ʚ
ʽ
ʨ
ʯ
ʦ
ʛ
ʦ
 

ʽ
ʥ
ʪ
ʝ
ʨ
ʚ
ʘ
ʣ
ʫ
 
ʜ
ʣ
ʷ
 

ʩ
ʝ
ʨ
ʝ
ʜ
ʥ
ʴ
ʦ
ʛ
ʦ
 

ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ
 

ʛ
ʝ
ʥ
ʝ
ʨ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 

ʩ
ʫ
ʢ
ʫ
ʧ
ʥ
ʦ
ʩ
ʪ
ʽ

 

1 2 3 4 5 

1 ʑʽʣʴʥʽʩʪʴ ʛʨʫʥʪʫ, ʛ/ʩʤ3 1,2 1,13 1,23 1,23 1,19     

2 ʄʄɿʇɺ ʚ 0-100 ʩʤ, ʤʤ 108 110 108 108 126     

3 
ʂʠʩʣʦʪʥʽʩʪʴ ʛʽʜʨʦʣʽʪʠʯʥʘ, ʤʛ-

ʝʢʚ/100 ʛ 
2,34 2,11 2,21 2,86 1,88    

 

4 ʂʠʩʣʦʪʥʽʩʪʴʦʙʤʽʥʥʘ, ʨʅ ʩʦʣʴʦʚʝ 5,68 6,01 5,98 5,56 6,25     

5 ʂʠʩʣʦʪʥʽʩʪʴ ʘʢʪʫʘʣʴʥʘ, ʨʅ ʚʦʜʥʝ 6,21 6,53 6,52 60,7 6,95     

6 
ʉʫʤʘ ʚʚʽʙʨʘʥʠʭ ʦʩʥʦʚ, ʤʛ-ʝʢʚ/100 

ʛ ʛʨʫʥʪʫ 
26,6 27,8 29,1 25,9 30,84    

 

7 ɺʤʽʩʪ ʛʫʤʫʩʫ, % 3,36 3,38 3,14 2,93 3,49     

8 
ɺʤʽʩʪ ʣʝʛʢʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ʘʟʦʪʫ, 

ʤʛ/ʢʛ 
83,3 87,6 81,3 54 106,7    

 

9 ɺʤʽʩʪ ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ, ʤʛ/ʢʛ 100 62,5 67,5 47,5 47,5     

10 ɺʤʽʩʪ ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ, ʤʛ/ʢʛ 150 112,5 125 75 75     

11 ɺʤʽʩʪ ʙʦʨʫ, ʤʛ/ʢʛ 0,67 0,81 0,63 0,51 0,61     

12 ɺʤʽʩʪ ʤʘʨʛʘʥʮʶ, ʤʛ/ʢʛ 17,8 17,1 17,8 16,8 15,1     

13 ɺʤʽʩʪ ʢʦʙʘʣʴʪʫ, ʤʛ/ʢʛ 1,29 1,21 1,21 1,19 0,87     

14 ɺʤʽʩʪ ʤʽʜʽ, ʤʛ/ʢʛ 5,2 5,4 4,5 4,9 4,6     

15 ɺʤʽʩʪ ʮʠʥʢʫ, ʤʛ/ʢʛ 3 3,8 4,6 4,6 3,9     
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥʷ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ? 

2. ʗʢ ʚʠʢʣʠʢʘʶʪʴʩʷ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ? 

3. ʗʢʽ ʻ ʢʘʪʝʛʦʨʽʾ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ? 

4. ʗʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʫʥʢʮʽʾ ʫ ʬʦʨʤʫʣʘʭ? 

5. ʑʦ ʤʦʞʝ ʙʫʪʠ ʘʨʛʫʤʝʥʪʘʤʠ ʬʫʥʢʮʽʡ? 

6. ʗʢʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʚʭʦʜʷʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ? 

7. ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ. 

8. ʗʢʽ ʬʫʥʢʮʽʾ ʚʭʦʜʷʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʊʝʢʩʪʦʚʳʝ? 

9. ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʡ. 

10. ʗʢʽ ʬʫʥʢʮʽʾ ʚʭʦʜʷʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʃʦʛʠʯʝʩʢʠʝ? 

11. ʇʦʷʩʥʠʪʠ ʤʝʭʘʥʽʟʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ. 

12. ɼʣʷ ʯʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʢʘʪʝʛʦʨʽʾ ɼʘʪʘ ʠ ʚʨʝʤʷ? 

13. ʗʢʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ɼʘʪʘ ʠ ʚʨʝʤʷ? 

 

 

1.16. ɺʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʽ ʦʮʽʥʢʘ ʪʽʩʥʦʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʟʤʽʥʥʠʤʠ 

 

ɿʘʣʝʞʥʽʩʪʴ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ, ʧʨʠ ʷʢʽʡ ʢʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʦʜʥʽʻʾ ʽʟ 

ʥʠʭ ʚʽʜʧʦʚʽʜʘʻ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʜʨʫʛʦʾ, ʪʦʙʪʦ ʟʤʽʥʘ ʦʜʥʽʻʾ ʽʟ ʚʝʣʠʯʠʥ 

ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʶʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʝʥʥʷ ʜʨʫʛʦʾ, ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʪʘʪʠʩʪʠʯʥʦʶ. ʉʪʘʪʠʩʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ, ʧʨʠ ʷʢʽʡ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʧʣʠʚ ʟʤʽʥʠ ʦʜʥʽʻʾ ʽʟ ʚʝʣʠʯʠʥ ʥʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʨʫʛʦʾ 

ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʨʝʣʷʮʽʡʥʦʶ. ʅʘʧʨʠʢʣʘʜ, ʢʦʨʝʣʷʮʽʡʥʦʶ ʻ ʟʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ ʛʝʤʘʪʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʩʚʠʥʝʡ 

ʚʽʜ ʪʝʨʤʽʥʫ, ʷʢʠʡ ʧʨʦʡʰʦʚ ʚʽʜ ʯʘʩʫ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, ʱʦ ʥʘ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʚʧʣʠʚʘʻ. 

ʆʜʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʣʽʥʽʡʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ ʽ ʦʮʽʥʠʪʠ ʾʾ ʪʽʩʥʦʪʫ, ʻ ʢʦʝʬʽʮʽʻʥʪ ʧʘʨʥʦʾ 

ʢʦʨʝʣʷʮʽʾ.  

 ʂʦʝʬʽʮʽʻʥʪ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ yxr ,  ʜʚʦʭ ʚʝʣʠʯʠʥ ʍ ʽ Y ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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ʜʝ  X,̔ Y̔  ï  ʟʤʽʥʥʽ, ʟʚôʷʟʦʢ ʤʽʞ ʷʢʠʤʠ ʚʠʚʯʘʻʪʴʩʷ; 

YX , ï  ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ; 

n ï ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

 ʄʦʜʫʣʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʽ, ʪʦʙʪʦ 
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1, ¢ʫʭr , ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʝ ʧʦʜʚʽʡʥʽʡ ʥʝʨʽʚʥʦʩʪʽ: 11 , ¢¢- ʫʭr . ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʡ, ʪʦ ʤʽʞ ʟʤʽʥʥʠʤʠ ʽʩʥʫʻ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ. 

ʗʢʱʦ yxr , >0, ʪʦ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʥʠʤʠ ʧʨʷʤʠʡ, ʷʢʱʦ ï yxr , <0, ʪʦ ʟʚôʷʟʦʢ 

ʦʙʝʨʥʝʥʠʡ. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʫʱʠʡ, ʘʙʦ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦ ʜʚʽ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ ʍ ʽ Y ʥʝ ʤʘʶʪʴ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʽ, 

ʘʣʝ ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʣʽʥʽʡʥʫ.  

ʉʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ.  

ʈʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʨʦʟʨt ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ:  
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ʜʝ  r ʭ, ʫ  ï ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ; 

n ï ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʈʦʟʨʘʭʫʥʢʦʚʝ ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʧʦʨʽʚʥʶʶʪʴ ʟ 

ʪʘʙʣʠʯʥʠʤ (ʢʨʠʪʠʯʥʠʤ) ʟʥʘʯʝʥʥʷʤ. ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ 

ʙʽʣʴʰʝ ʪʘʙʣʠʯʥʦʛʦ, ʪʦ ʧʨʠʡʥʷʪʘ ʥʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʨʽʚʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ ʥʫʣʶ ʚʽʜʭʠʣʷʻʪʴʩʷ, ʪʦʙʪʦ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʻ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ. 

ʊʘʙʣʠʯʥʝ (ʢʨʠʪʠʯʥʝ) ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʙʫʜʦʚʘʥʦʾ ʬʫʥʢʮʽʾ MS Excel ʉʊʔʖɼʈɸʉʇʆɹʈ ʢʘʪʝʛʦʨʽʾ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ, 

ʘʨʛʫʤʝʥʪʘʤʠ ʷʢʦʾ ʻ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ (05,0=a ) ʽ ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ( 

f=(n-2)). 

ɺʙʫʜʦʚʘʥʽ ʬʦʨʤʫʣʠ ʤʘʩʠʚʽʚ MS Excel ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʩʢʣʘʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʙʫʜʦʚʘʥʽ 

ʬʦʨʤʫʣʠ  ʤʘʩʠʚʽʚ MS Excel, ʚʠʢʦʥʫʶʯʠ ʜʽʾ: ɺʩʪʘʚʢʘ ÝʌʫʥʢʮʽʷÝ 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ. ɿʘ ʬʦʨʤʫʣʦʶ ʤʘʩʠʚʫ ʦʜʥʦʯʘʩʥʦ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ  

ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʦʙʯʠʩʣʝʥʴ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʦʜʥʝ ʟʥʘʯʝʥʥʷ, ʘʙʦ 

ʤʘʩʠʚ ʟʥʘʯʝʥʴ.   ʌʦʨʤʫʣʘ ʤʘʩʠʚʫ ʦʙʨʦʙʣʷʻ ʜʝʢʽʣʴʢʘ ʥʘʙʦʨʽʚ ʟʥʘʯʝʥʴ, ʷʢʽ 

ʥʘʟʠʚʘʶʪʴʩʷ ʘʨʛʫʤʝʥʪʘʤʠ ʤʘʩʠʚʫ. ʂʦʞʥʠʡ ʘʨʛʫʤʝʥʪ ʤʘʩʠʚʫ ʧʦʚʠʥʝʥ 

ʚʢʣʶʯʘʪʠ ʦʜʥʘʢʦʚʝ ʯʠʩʣʦ ʩʪʦʚʧʯʠʢʽʚ ʽ ʨʷʜʢʽʚ. ɸʨʛʫʤʝʥʪʠ ʚʽʜʜʽʣʷʶʪʴʩʷ ñ;ò. 

ɼ ʦ ʬʦʨʤʫʣ ʤʘʩʠʚʫ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʉʋʄʄʂɺʈɸɿʅ(ʤʘʩʩʠʚ_ʭ;ʤʘʩʩʠʚ_ʫ) ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʨʽʟʥʠʮʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʥʘʯʝʥʴ ʜʚʦʭ ʤʘʩʠʚʽʚ. 

ʉʋʄʄʇʈʆʀɿɺ(ʤʘʩʩʠʚ_ʭ;ʤʘʩʩʠʚ_ʫ) ï ʩʫʤʘ ʜʦʙʫʪʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʚʦʭ ʤʘʩʠʚʽʚ. 

ɺʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ MS Excel ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɺʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ MS Excel ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʛʨʫʧʦʚʘʥʽ ʚ ʢʘʪʝʛʦʨʽʾ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ.  
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ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʦʙʯʠʩʣʶʻʪʴʩʷ ʦʜʥʽʻʶ ʽʟ ʜʚʦʭ ʚʙʫʜʦʚʘʥʠʭ ʬʫʥʢʮʽʾ: 

ʂʆʈʈɽʃ ʘʙʦ ʇʀʈʉʆʅ ʘʨʛʫʤʝʥʪʘʤʠ ʷʢʠʭ ʻ ʜʽʘʧʘʟʦʥʠ ʢʦʤʽʨʦʢ ʟ ʚʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ.  

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ16 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MS Excel. 

2. ɺʚʝʩʪʠ ʜʘʥʽ ʽʟ ʟʘʚʜʘʥʥʷ ʪʘʙʣ. çɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʩʚʠʥʝʡ ʚʽʜ 

ʯʘʩʫè: ʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ ʽʟ ʧʦʢʘʟʥʠʢʽʚ (Y) ʽ ʩʪʦʚʧʯʠʢʘ ñɼʦʙʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴò(ʍ).   

3. ʆʙʯʠʩʣʠʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʨʷʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʧʦʚʽʜʥʦʾ ʚʙʫʜʦʚʘʥʦʾ ʬʫʥʢʮʽʾ.  

4. ɼʦʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ ʪʘʢʠʤʠ ʩʪʦʚʧʯʠʢʘʤʠ: 

ʇʦʢʘʟʥʠʢ  

(Y i) 

ɼʦʙʘ 

ʩʧʦʩʪʝʨʝʞʝʥʴ 

(X i) 

Yʩ Y i - Yʩ  ʍʩ  ʍ̔-ʍʩ 

ʜʝ Yʩ, ʍʩ ï ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ. 

5. ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʥʷʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʥʦʩʥʽ ʽ ʘʙʩʦʣʶʪʥʽ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʘʜʨʝʩʠ ʢʦʤʽʨʦʢ ʟ ʜʘʥʠʤʠ. 

6. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ ʉʋʄʄʇʈʆʀɿɺ ʽ ʉʋʄʄʂɺʈɸɿʅ 

ʦʙʯʠʩʣʠʪʠ ʩʢʣʘʜʦʚʽ ʬʦʨʤʫʣʠ (1). 

7. ʆʙʯʠʩʣʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ ʟʘ ʬʦʨʤʫʣʦʶ (1), 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ.  

8. ʇʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʙʫʜʦʚʘʥʫ 

ʬʫʥʢʮʽʶ ʂʆʈʈɽʃ ʘʙʦ ʇʀʈʉʆʅ. 

9. ʆʙʯʠʩʣʠʪʠ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʟʘ ʬʦʨʤʫʣʦʶ 
(2). 

10. ʆʙʯʠʩʣʠʪʠ ʢʨʠʪʠʯʥʝ (ʪʘʙʣʠʯʥʝ) ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ ʬʫʥʢʮʽʾ ʉʊʔʖɼʈɸʉʇʆɹʈ. 

11. ʋ ʚʽʣʴʥʫ ʢʦʤʽʨʢʫ ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʽ 

ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ ʣʦʛʽʯʥʦʾ 

ʬʫʥʢʮʽʾ ɽʉʃʀ ʪʘʢ, ʱʦʙ ʫ ʚʠʧʘʜʢʫ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟʥʘʯʫʱʦʩʪʽ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʙʫʣʦ ʚʠʚʝʜʝʥʦ ʥʘʜʧʠʩ ñɿʥʘʯʫʱʠʡ!ò, ʘ ʚ 

ʧʨʦʪʠʣʝʞʥʦʤʫ ʨʘʟʽ ï òʅʝ ʟʥʘʯʫʱʠʡò. 

12. ɿʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʽ ʪʽʩʥʦʪʠ ʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 
ʟʤʽʥʥʠʤʠ.  
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ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ɿʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʢʨʦʚʽ ʩʚʠʥʝʡ ʚʽʜ ʯʘʩʫ 

ɼʠʥʘʤʽʢʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ ʩʚʠʥʝʡ 

ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʽʟʦʪʦʥʽʯʥʦʛʦ ʨʦʟʯʠʥʫ 

ˉ 

ʧ.ʧ.  ɼ
ʦ
ʙ
ʘ
 

ʩ
ʧ
ʦ
ʩ
ʪ
ʝ
ʨ
ʝ
ʞ
ʝ
ʥ
ʴ
 
(
X

)̔ ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʽʚ (Y)̔ 

ʟ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʠ
ʡ
 

ʙ
ʽ
ʣ
ʦ
ʢ
,
 
ʛ
/
ʣ

 

ʘ
ʣ
ʴ
ʙ
ʫ
ʤ
ʽ
ʥ
,
 
%

 

ʛ
ʣ
ʦ
ʙ
ʫ
ʣ
ʽ
ʥ
,
 
%

 

a
-ʛ
ʣ
ʦ
ʙ
ʫ
ʣ
ʽ
ʥ
,
 
%

 

b
-ʛ
ʣ
ʦ
ʙ
ʫ
ʣ
ʽ
ʥ
,
 
%

 

g-
 ʛ
ʣ
ʦ
ʙ
ʫ
ʣ
ʽ
ʥ
,
 
%

 

1 5 52,9 48,4 51,58 24,21 15,12 12,25 

2 14 53,7 47,6 52,4 24,86 15,2 12,34 

3 30 56,9 47,4 52,6 21,56 16,4 14,64 

4 60 63,4 48,5 51,48 19,88 16,8 14,8 

5 90 69,1 41,55 58,45 21,16 16,1 21,19 

6 150 72,1 41,51 58,49 20,9 16,2 21,3 

7 270 76 41,18 58,82 19,85 16,82 22,16 

  

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʢʦʨʝʣʷʮʽʡʥʠʤ?  

2. ʗʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʚʠʧʘʜʢʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ?  

3. ʇʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʚʝʣʠʯʠʥʘ ʽ ʟʥʘʢ ʢʦʝʬʽʮʽʻʥʪʘ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ? 

4. ʗʢ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ? 

5. ʗʢʽ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 
ʢʦʨʝʣʷʮʽʾ? 

6. ɼʣʷ ʯʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʦʨʤʫʣʠ ʤʘʩʠʚʽʚ? 

7. ʑʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʘʨʛʫʤʝʥʪʽʚ ʬʦʨʤʫʣ ʤʘʩʠʚʽʚ? 
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ʈʦʟʜʽʣ 2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ʽ ʙʘʟ ʟʥʘʥʴ 

ʜʣʷ ʨʽʰʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ 
 

ʇʨʠ ʨʦʙʦʪʽ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ ʚʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʟʘʟʚʠʯʘʡ ʧʦʜʘʶʪʴʩʷ ʫ 

ʬʦʨʤʽ, ʟʨʫʯʥʽʡ ʜʣʷ ʣʶʜʠʥʠ. ʏʠʩʣʘ ʣʶʜʠ ʟʚʠʢʣʠ ʧʨʝʜʩʪʘʚʣʷʪʠ ʚ ʜʝʩʷʪʢʦʚʽʡ 

ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ. ɼʣʷ ʢʦʤʧ'ʶʪʝʨʘ ʟʨʫʯʥʽʰʝ ʜʚʽʡʢʦʚʘ ʩʠʩʪʝʤʘ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʝʭʥʽʯʥʦ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʠʩʪʨʦʾ 

(ʥʘʧʨʠʢʣʘʜ, ʟʘʧʘʤ'ʷʪʦʚʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ) ʟ ʜʚʦʤʘ, ʘ ʥʝ ʟ ʜʝʩʷʪʴʤʘ ʩʪʽʡʢʠʤʠ 

ʩʪʘʥʘʤʠ (ʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ ï ʥʝʤʘʻ ʩʪʨʫʤʫ, ʥʘʤʘʛʥʽʯʝʥʠʡ ï ʥʝ 

ʥʘʤʘʛʥʽʯʝʥʠʡ ʽ ʪ.ʧ.). 

ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʦʜʠʥ ʟ ʜʚʦʭ ʩʪʘʥʽʚ ʦʟʥʘʯʘʻ ʦʜʠʥʠʮʶ, ʽʥʰʠʡ ï ʥʫʣʴ. 

ɹʫʜʴï̫ ʢʽ ʜʘʥʽ (ʯʠʩʣʘ, ʩʠʤʚʦʣʠ, ʛʨʘʬʽʯʥʽ ʪʘ ʟʚʫʢʦʚʽ ʦʙʨʘʟʠ) ʚ ʢʦʤʧ'ʶʪʝʨʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʟ ʥʫʣʽʚ ʽ ʦʜʠʥʠʮʴ. ʎʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʣʦʚʘʤʠ ʚ ʘʣʬʘʚʽʪʽ {0,1}, ʪʘʢ ʱʦ ʦʙʨʦʙʢʫ ʜʘʥʠʭ 

ʚʩʝʨʝʜʠʥʽ ʢʦʤʧ'ʶʪʝʨʘ ʤʦʞʥʘ ʩʧʨʠʡʤʘʪʠ ʷʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʣʽʚ ʟ ʥʫʣʽʚ ʽ 

ʦʜʠʥʠʮʴ ʟʘ ʧʨʘʚʠʣʘʤʠ, ʟʘʬʽʢʩʦʚʘʥʠʤʠ ʚ ʤʽʢʨʦʩʭʝʤʘʭ ʧʨʦʮʝʩʦʨʘ. 

ɽʣʝʤʝʥʪ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʥʫʣʽʚ ʽ ʦʜʠʥʠʮʴ (ʯʣʝʥ ʪʘʢʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ) 

ʥʘʟʠʚʘʶʪʴ ʙʽʪʦʤ. ɺʽʜʦʙʨʘʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʥʫʪʨʽʰʥʻ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʜʫʚʘʥʥʷʤ. ʂʦʜʦʤ (ʬʨʘʥʮ. code, ʚʽʜ ʣʘʪ. codex ï 

ʟʚʽʪ ʟʘʢʦʥʽʚ) ʥʘʟʠʚʘʶʪʴ ʷʢ ʩʘʤ ʩʧʦʩʽʙ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʪʘʢ ʽ ʙʝʟʣʽʯ ʩʣʽʚ (ʢʦʜʦʚʠʭ 

ʢʦʤʙʽʥʘʮʽʡ), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʢʦʜʫʚʘʥʥʽ. 

ʉʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʜʘʶʪʴ ʧʦʥʷʪʪʷ ʧʨʦ: 

ï ʫʷʚʣʝʥʥʷ ʙʝʟʣʽʯʽ ʯʠʩʝʣ (ʮʽʣʠʭ ʽ / ʘʙʦ ʨʝʯʦʚʠʭ); 

ï ʫʥʽʢʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʞʥʦʛʦ ʯʠʩʣʘ (ʘʙʦ, ʧʨʠʥʘʡʤʥʽ, 

ʩʪʘʥʜʘʨʪʥʠʡ ʚʠʛʣʷʜ); 

ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʘʣʛʝʙʨʘʾʯʥʦʾ ʽ ʘʨʠʬʤʝʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʯʠʩʝʣ. 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʽ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦʚʞʠʚʘʥʽ ʩʠʩʪʝʤʠ 

ʯʠʩʣʝʥʥʷ ï ʜʝʩʷʪʢʦʚʘ, ʜʚʽʡʢʦʚʘ, ʚʽʩʽʤʢʦʚʘ, ʰʽʩʪʥʘʜʮʷʪʢʦʚʘ ʪʘ ʧʝʨʝʚʝʜʝʥʥʷ 

ʤʽʞ ʥʠʤʠ. ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʚʠʯʦʢ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʟ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ 

ʯʠʩʣʝʥʥʷ ʚ ʽʥʰʫ ʧʦʩʪʘʚʣʝʥʽ ʪʘ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

ï ʨʦʟʛʣʷʥʫʪʠ ʘʣʛʦʨʠʪʤʠ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʯʠʩʣʝʥʥʷ; 

ï ʦʧʘʥʫʚʘʪʠ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʯʠʩʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

MS Excel; 

ï ʨʦʟʛʣʷʥʫʪʠ onïline ʨʝʩʫʨʩʠ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʤʽʞ ʩʠʩʪʝʤʘʤʠ 

ʯʠʩʣʝʥʥʷ; 

ï ʚʠʢʦʥʘʪʠ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʨʦʟʜʽʣʫ. 
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2.1. ʇʦʟʠʮʽʡʥʽ ʽ ʥʝ ʧʦʟʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʯʠʩʝʣ ʚ ʩʠʩʪʝʤʘʭ ʯʠʩʣʝʥʥʷ 

ɯʩʥʫʶʪʴ ʧʦʟʠʮʽʡʥʽ ʽ ʥʝ ʧʦʟʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ. ɸʨʘʙʩʴʢʘ ʩʠʩʪʝʤʘ 

ʯʠʩʣʝʥʥʷ, ʷʢʦʶ ʤʠ ʢʦʨʠʩʪʫʻʤʦʩʷ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʻ ʧʦʟʠʮʽʡʥʦʶ, ʘ 

ʨʠʤʩʴʢʘ ï ʥʽ. ʋ ʧʦʟʠʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʯʠʩʣʝʥʥʷ ʧʦʟʠʮʽʷ ʯʠʩʣʘ ʦʜʥʦʟʥʘʯʥʦ 

ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ ʯʠʩʣʘ. ʈʦʟʛʣʷʥʝʤʦ ʮʝ ʥʘ ʧʨʠʢʣʘʜʽ ʯʠʩʣʘ 6372 ʚ ʜʝʩʷʪʢʦʚʽʡ 

ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ. ʇʨʦʥʫʤʝʨʫʻʤʦ ʮʝ ʯʠʩʣʦ ʩʧʨʘʚʘ ʥʘʣʽʚʦ ʧʦʯʠʥʘʶʯʠ ʟ ʥʫʣʷ: 

 

ʏʠʩʣʦ 6 3 7 

ʇʦʟʠʮʽʷ 3 2 1 

 

ʊʦʜʽ ʯʠʩʣʦ 6372 ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

6372 = 6000 + 300 + 70 + 2 = 6 Ĭ 103 + 3 Ĭ 102 + 7 Ĭ 101 + 2 Ĭ 100. 

ʏʠʩʣʦ 10 ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʫ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ 10). 

ɿʘ ʩʪʫʧʝʥʽ ʚʟʷʪʽ ʟʥʘʯʝʥʥʷ ʧʦʟʠʮʽʾ ʢʦʞʥʦʛʦ ʟ ʯʠʩʝʣ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʽʡʩʥʝ ʜʝʩʷʪʢʦʚʝ ʯʠʩʣʦ 1287.923. ʇʨʦʥʫʤʝʨʫʻʤʦ ʡʦʛʦ 

ʧʦʯʠʥʘʶʯʠ ʟ ʥʫʣʴʦʚʦʾ ʧʦʟʠʮʽʾ ʚʽʜ ʜʨʦʙʦʚʦʾ ʯʘʩʪʠʥʠ ʟʣʽʚʘ ʥʘʧʨʘʚʦ: 

 

ʏʠʩʣʦ 1 2 8 7 . 9 2 3 

ʇʦʟʠʮʽʷ 3 2 1 0   ï1 ï2 ï3 

 

ʊʦʜʽ ʯʠʩʣʦ 1287.923 ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ: 

1287.923 =1000+200+80 +7+0.9+0.02+0.003 = 1Ŀ103 +2Ŀ102 

+8Ŀ101+7Ŀ100+9Ŀ10ï1+2Ŀ10ï2+3Ŀ10ï3. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʣʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ 

ʚʠʛʣʷʜʽ: 

                     ʎnĿs
n+ʎnï1Ŀs

nï1+...+ʎ1Ŀs
1+ʎ0Ŀs

0+ɼï1Ŀs
ï1+ɼï2Ŀs

ï2+...+ɼïkĿs
ïk          

ʜʝ ʎnïʮʽʣʝ ʯʠʩʣʦ ʚ ʧʦʟʠʮʽʾ n, ɼïkï ʜʨʦʙʦʚʝ ʯʠʩʣʦ ʚ ʧʦʟʠʮʽʾ (ïk), s ï 

ʩʠʩʪʝʤʘ ʯʠʩʣʝʥʥʷ. 

ʏʠʩʣʦ ʚ ʜʝʩʷʪʢʦʚʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʮʠʬʨ 

{0,1,2,3,4,5,6,7,8,9}, ʚ ʚʽʩʽʤʢʦʚʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ ï ʟ ʮʠʬʨ {0,1, 2,3,4,5,6,7}, 

ʚ ʜʚʽʡʢʦʚʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ ï ʟ ʮʠʬʨ {0,1}, ʚ ʰʽʩʪʥʘʜʮʷʪʢʦʚʽʡ ʩʠʩʪʝʤʽ 

ʯʠʩʣʝʥʥʷ ï ʟ ʮʠʬʨ {0,1,2,3,4,5,6, 7,8,9, A, B, C, D, E, F}, ʜʝ A, B, C, D, E, F 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʩʣʘʤ 10,11,12,13,14,15. 

ʋ ʪʘʙʣʠʮʽ 2.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʠʩʣʘ ʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʯʠʩʣʝʥʥʷ. 
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ʊʘʙʣʠʮʷ 2.1 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʯʠʩʝʣ ʚ ʩʠʩʪʝʤʘʭ ʯʠʩʣʝʥʥʷ 

ʉʠʩʪʝʤʘ ʯʠʩʣʝʥʥʷ 

10 2 8 16 

0 0 0 0 

1 1 1 1 

2 10 2 2 

3 11 3 3 

4 100 4 4 

5 101 5 5 

6 110 6 6 

7 111 7 7 

8 1000 10 8 

9 1001 11 9 

10 1010 12 A 

11 1011 13 B 

12 1100 14 C 

13 1101 15 D 

14 1110 16 E 

15 1111 17 F 

 

ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʟ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ ʽʥʰʫ, ʥʘʡʧʨʦʩʪʽʰʝ 

ʩʧʦʯʘʪʢʫ ʧʝʨʝʚʝʩʪʠ ʯʠʩʣʦ ʚ ʜʝʩʷʪʢʦʚʫ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ, ʘ ʧʦʪʽʤ, ʟ 

ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʧʝʨʝʚʝʩʪʠ ʚ ʥʝʦʙʭʽʜʥʫ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ 1 ʤʦʞʥʘ ʧʝʨʝʚʝʩʪʠ ʯʠʩʣʘ ʟ ʙʫʜʴï̫ ʢʦʾ ʩʠʩʪʝʤʠ 

ʯʠʩʣʝʥʥʷ ʚ ʜʝʩʷʪʢʦʚʫ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʝʜʝʥʥʷ ʥʘ 

ʧʨʠʢʣʘʜʘʭ. 

ʇʨʠʢʣʘʜ 1. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ 1011101.001 ʟ ʜʚʽʡʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ 

ʚ ʜʝʩʷʪʢʦʚʫ.  

ʈʽʰʝʥʥʷ: 

1Ŀ26+0Ŀ25+1Ŀ24+1Ŀ23+1Ŀ22+0Ŀ21+1Ŀ20+0Ŀ2ï1+0Ŀ2ï2+1Ŀ2ï3 = 

64+16+8+4+1+1/8 =93.125. 

ʇʨʠʢʣʘʜ 2. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ 1011101.001 ʟ ʚʽʩʽʤʢʦʚʦʾ ʩʠʩʪʝʤʠ 

ʯʠʩʣʝʥʥʷ ʚ ʜʝʩʷʪʢʦʚʫ.  

ʈʽʰʝʥʥʷ:  

. 



112 

 

ʇʨʠʢʣʘʜ 3. ʇʝʨʝʚʝʩʪʠ ʯʠʩʣʦ AB572.CDF ʟ ʰʽʩʪʥʘʜʮʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ 

ʯʠʩʣʝʥʥʷ ʚ ʜʝʩʷʪʢʦʚʫ.  

ʈʽʰʝʥʥʷ: 

 

ʊʫʪ A ï ʟʘʤʽʥʝʥʦ ʥʘ 10, B ï ʥʘ 11, Cï ʥʘ 12, F ï ʥʘ 15. 

 

2.1.1 ʇʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ ʽʥʰʽ 

ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ 

ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ ʽʥʰʫ ʩʠʩʪʝʤʫ 

ʯʠʩʣʝʥʥʷ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʦʜʠʪʠ ʦʢʨʝʤʦ ʮʽʣʫ ʯʘʩʪʠʥʫ ʯʠʩʣʘ ʽ ʜʨʦʙʦʚʫ ʯʘʩʪʠʥʫ 

ʯʠʩʣʘ. 

ʎʽʣʘ ʯʘʩʪʠʥʘ ʯʠʩʣʘ ʧʝʨʝʚʦʜʠʪʴʩʷ ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ ʽʥʰʫ 

ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ ʧʦʩʣʽʜʦʚʥʠʤ ʜʽʣʝʥʥʷʤ ʮʽʣʦʾ ʯʘʩʪʠʥʠ ʯʠʩʣʘ ʥʘ ʦʩʥʦʚʫ 

ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ (ʜʣʷ ʜʚʽʡʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ï ʥʘ 2, ʜʣʷ 8ïʦʾ ï ʥʘ 8, ʜʣʷ 

16ïʦʾ ï ʥʘ 16 ʽ ʪ.ʜ. ) ʜʦ ʦʪʨʠʤʘʥʥʷ ʮʽʣʦʛʦ ʟʘʣʠʰʢʫ, ʤʝʥʰʝ, ʥʽʞ ʦʩʥʦʚʘ 

ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ. 

ʇʨʠʢʣʘʜ 4. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 159 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ 

ʜʚʽʡʢʦʚʫ: 

 

 

 

ʗʢ ʚʠʜʥʦ ʟ ʧʨʠʢʣʘʜʫ ʚʠʱʝ, ʯʠʩʣʦ 159 ʧʨʠ ʜʽʣʝʥʥʽ ʥʘ 2 ʜʘʻ ʨʝʟʫʣʴʪʘʪ 79 

ʽ ʟʘʣʠʰʦʢ 1. ɼʘʣʽ ʯʠʩʣʦ 79 ʧʨʠ ʜʽʣʝʥʥʽ ʥʘ 2 ʜʘʻ ʨʝʟʫʣʴʪʘʪ 39 ʽ ʟʘʣʠʰʦʢ 1 ʽ ʪ.ʜ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʯʠʩʣʦ ʽʟ ʟʘʣʠʰʢʽʚ ʜʽʣʝʥʥʷ (ʩʧʨʘʚʘ ʥʘʣʽʚʦ) ʚ ʜʚʽʡʢʦʚʽʡ 

ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ: 10011111. ʆʪʞʝ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 15910=100111112. 

ʇʨʠʢʣʘʜ 5. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 615 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ ʚ 
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ʚʽʩʽʤʢʦʚʫ. 

 

 

 

ʇʨʠ ʧʝʨʝʚʝʜʝʥʥʽ ʯʠʩʣʘ ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʫ ʚʽʩʽʤʢʦʚʫ, 

ʧʦʪʨʽʙʥʦ ʧʦʩʣʽʜʦʚʥʦ ʜʽʣʠʪʠ ʯʠʩʣʦ ʥʘ 8, ʧʦʢʠ ʥʝ ʚʠʡʜʝ ʮʽʣʠʡ ʟʘʣʠʰʦʢ ʤʝʥʰʝ, 

ʥʽʞ 8. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʙʫʜʫʚʘʚʰʠ ʯʠʩʣʦ ʽʟ ʟʘʣʠʰʢʽʚ ʜʽʣʝʥʥʷ (ʩʧʨʘʚʘ ʥʘʣʽʚʦ) 

ʦʪʨʠʤʘʻʤʦ ʯʠʩʣʦ ʚ ʚʽʩʽʤʢʦʚʽʡ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ: 1147, ʷʢ ʧʦʢʘʟʘʥʦ ʚʠʱʝ. 

ʆʪʞʝ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 61510=11478. 

ʇʨʠʢʣʘʜ 6. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 19673 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʫ. 

 

 

ʗʢ ʚʠʜʥʦ ʟ ʧʨʠʢʣʘʜʫ 6, ʧʦʩʣʽʜʦʚʥʠʤ ʜʽʣʝʥʥʷʤ ʯʠʩʣʘ 19673 ʥʘ 16 

ʦʪʨʠʤʘʣʠ ʟʘʣʠʰʢʠ 4, 12, 13, 9. ʋ ʰʽʩʪʥʘʜʮʷʪʢʦʚʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ ʯʠʩʣʫ 12 

ʚʽʜʧʦʚʽʜʘʻ ʉ, ʟʦʢʨʝʤʘ 13 ï D. ʆʪʞʝ ʥʘʰʝ ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ ʯʠʩʣʦ ï ʮʝ 4CD9. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʜʝʩʷʪʢʦʚʦʛʦ ʜʨʦʙʫ ʚ 

ʜʚʽʡʢʦʚʫ ʚʽʩʽʤʢʦʚʫ, ʰʽʩʪʥʘʜʮʷʪʢʦʚʫ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ. 

ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʜʝʩʷʪʢʦʚʦʛʦ ʜʨʦʙʫ (ʜʽʡʩʥʝ ʯʠʩʣʦ ʟ 

ʥʫʣʴʦʚʦʶ ʮʽʣʦʶ ʯʘʩʪʠʥʦʶ) ʚ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ ʟ ʦʩʥʦʚʦʶ s ʥʝʦʙʭʽʜʥʦ ʜʘʥʝ 

ʯʠʩʣʦ ʧʦʩʣʽʜʦʚʥʦ ʧʦʤʥʦʞʠʪʠ ʥʘ s ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʚ ʜʨʦʙʦʚʽʡ ʯʘʩʪʠʥʽ ʥʝ 

ʚʠʡʜʝ ʯʠʩʪʠʡ ʥʫʣʴ, ʘʙʦ ʞ ʥʝ ʦʪʨʠʤʘʻʤʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ. ʗʢʱʦ 

ʧʨʠ ʤʥʦʞʝʥʥʽ ʚʠʡʜʝ ʯʠʩʣʦ ʟ ʮʽʣʦʶ ʯʘʩʪʠʥʦʶ, ʚʽʜʤʽʥʥʝ ʚʽʜ ʥʫʣʷ, ʪʦ ʮʶ ʮʽʣʫ 

ʯʘʩʪʠʥʫ ʥʝ ʚʨʘʭʦʚʫʚʘʪʠ. ʈʦʟʛʣʷʥʝʤʦ ʮʝ ʥʘ ʧʨʠʢʣʘʜʘʭ. 

ʇʨʠʢʣʘʜ 7. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 0.214 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ 

ʜʚʽʡʢʦʚʫ. 
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ʗʢ ʚʠʜʥʦ ʟ ʧʨʠʢʣʘʜʫ 7, ʯʠʩʣʦ 0.214 ʧʦʩʣʽʜʦʚʥʦ ʤʥʦʞʠʪʴʩʷ ʥʘ 2. ʗʢʱʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʤʥʦʞʝʥʥʷ ʚʠʡʜʝ ʯʠʩʣʦ ʟ ʮʽʣʦʶ ʯʘʩʪʠʥʦʶ, ʚʽʜʤʽʥʥʝ ʚʽʜ ʥʫʣʷ, ʪʦ 

ʮʽʣʘ ʯʘʩʪʠʥʘ ʟʘʧʠʩʫʻʪʴʩʷ ʦʢʨʝʤʦ (ʟʣʽʚʘ ʚʽʜ ʯʠʩʣʘ), ʘ ʯʠʩʣʦ ʟʘʧʠʩʫʻʪʴʩʷ ʟ 

ʥʫʣʴʦʚʦʶ ʮʽʣʦʶ ʯʘʩʪʠʥʦʶ. ʗʢʱʦ ʞ ʧʨʠ ʤʥʦʞʝʥʥʽ ʚʠʡʜʝ ʯʠʩʣʦ ʟ ʥʫʣʴʦʚʦʶ 

ʮʽʣʦʶ ʯʘʩʪʠʥʦʶ, ʪʦ ʟʣʽʚʘ ʚʽʜ ʥʝʾ ʟʘʧʠʩʫʻʪʴʩʷ ʥʫʣʴ. ʇʨʦʮʝʩ ʤʥʦʞʝʥʥʷ ʪʨʠʚʘʻ 

ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʚ ʜʨʦʙʦʚʽʡ ʯʘʩʪʠʥʽ ʥʝ ʚʠʡʜʝ ʯʠʩʪʠʡ ʥʫʣʴ ʘʙʦ ʞ ʥʝ ʦʪʨʠʤʘʻʤʦ 

ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʷʜʽʚ. ɿʘʧʠʩʫʶʯʠ ʯʠʩʣʘ ʚʠʜʽʣʝʥʽ ʚ ʧʨʠʢʣʘʜʽ 7 ʞʠʨʥʠʤ 

ʟʚʝʨʭʫ ʚʥʠʟ ʦʪʨʠʤʘʻʤʦ ʥʝʦʙʭʽʜʥʝ ʯʠʩʣʦ ʚ ʜʚʽʡʢʦʚʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ: 

0.0011011. 

ʆʪʞʝ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 0.21410 = 0.00110112. 

ʇʨʠʢʣʘʜ 8. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 0.125 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ 

ʜʚʽʡʢʦʚʫ. 

 

 

 

ɼʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʣʘ 0.125 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʦʙʯʠʩʣʝʥʥʷ ʫ 

ʜʚʽʡʢʦʚʫ, ʜʘʥʝ ʯʠʩʣʦ ʧʦʩʣʽʜʦʚʥʦ ʤʥʦʞʠʪʴʩʷ ʥʘ 2. ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʚʠʡʰʣʦ 

0. ʆʪʞʝ, ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʠʡ ʨʝʟʫʣʴʪʘʪ: 0.12510 = 0.0012. 
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ʇʨʠʢʣʘʜ 9. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 0.214 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʫ. 

 

 

 

ɿʛʽʜʥʦ ʟ ʧʨʠʢʣʘʜʘʤʠ 4 ʽ 5 ʦʪʨʠʤʫʻʤʦ ʯʠʩʣʘ 3, 6, 12, 8, 11, 4. ɸʣʝ ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʽʡ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ ʯʠʩʣʘʤ 12 ʽ 11 ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʩʣʘ C ʽ B. 

ʆʪʞʝ ʦʪʨʠʤʘʻʤʦ: 0.21410 = 0.36C8B416. 

ʇʨʠʢʣʘʜ 10. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 0.512 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ 

ʚʽʩʽʤʢʦʚʫ. 

 

ʆʪʨʠʤʘʣʠ: 0.51210 = 0.4061118. 

ʇʨʠʢʣʘʜ 11. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 159.125 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ 

ʚ ʜʚʽʡʢʦʚʫ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʚʝʜʝʤʦ ʦʢʨʝʤʦ ʮʽʣʫ ʯʘʩʪʠʥʫ ʯʠʩʣʘ (ʧʨʠʢʣʘʜ 4) ʽ 

ʜʨʦʙʦʚʫ ʯʘʩʪʠʥʫ ʯʠʩʣʘ (ʧʨʠʢʣʘʜ 8). ɼʘʣʽ ʦʙ'ʻʜʥʫʶʯʠ ʮʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʻʤʦ: 

159.12510 = 10011111.0012. 
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ʇʨʠʢʣʘʜ 12. ʇʝʨʝʚʝʜʝʤʦ ʯʠʩʣʦ 19673.214 ʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ 

ʯʠʩʣʝʥʥʷ ʚ ʰʽʩʪʥʘʜʮʷʪʢʦʚʫ. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʚʝʜʝʤʦ ʦʢʨʝʤʦ ʮʽʣʫ ʯʘʩʪʠʥʫ ʯʠʩʣʘ 

(ʧʨʠʢʣʘʜ 6) ʽ ʜʨʦʙʦʚʫ ʯʘʩʪʠʥʫ ʯʠʩʣʘ (ʧʨʠʢʣʘʜ 9). ɼʘʣʽ ʦʙ'ʻʜʥʫʶʯʠ ʮʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʻʤʦ: 19673.21410 = 4CD9.36C8B416. 

ɿʘ ʥʘʚʝʜʝʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʧʝʨʝʚʝʜʝʥʥʷ ʤʽʞ 

ʩʠʩʪʝʤʘʤʠ ʦʙʯʠʩʣʝʥʥʷ ʚʨʫʯʥʫ. ʈʦʟʛʣʷʥʝʤʦ ʘʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʚʝʜʝʥʥʷ ʤʽʞ 

ʩʠʩʪʝʤʘʤʠ ʫ MS Excel. 

 

2.1.2 ʇʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʯʠʩʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ MS 

Excel 

ʋ Microsoft Office Excel ʻ ʨʷʜ ʬʫʥʢʮʽʡ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ 

ʯʠʩʝʣ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʯʠʩʣʝʥʥʷ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ 2.2. ʋʩʽ ʨʦʟʛʣʷʥʫʪʽ 

ʥʠʞʯʝ ʬʫʥʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʘʢʝʪʽ Microsoft Office ʚʽʜ ʚʝʨʩʽʾ 2007 

ʨʦʢʫ. 

ʊʘʙʣʠʮʷ 2.2 

ʉʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ, ʟ ʷʢʠʤʠ ʧʨʘʮʶʻ MS Excel  

ʉʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʆʩʥʦʚʘ ʅʘʙʽʨ ʟʥʘʢʽʚ 

ɼʚʽʡʢʦʚʘ 2 0, 1 

ɺʽʩʽʤʢʦʚʘ 8 0, 1, 2, 3, 4, 5, 6, 7 

ɼʝʩʷʪʢʦʚʘ 10 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 

ʐʽʩʪʥʘʜʮʷʪʢʦʚʘ 16 
0, 1, 2, 3, 4, 5, 6, 7, 8, 9, A, B, C, D, 

E, F 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʩʷʪʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʜʚʽʡʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ɼɺ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: 

ɼɽʉ.ɺ.ɼɺ(ʯʠʩʣʦ;[ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɼɽʉ.ɺ.ɼɺ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʜʝʩʷʪʢʦʚʝ ʯʠʩʣʦ. ʗʢʱʦ 

ʚʦʥʦ ʥʝʛʘʪʠʚʥʝ, ʪʦ ʜʽʡʩʥʽ ʟʥʘʯʝʥʥʷ ʨʦʟʨʷʜʥʦʩʪʽ ʽʛʥʦʨʫʶʪʴʩʷ ʽ ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ 10ïʟʥʘʯʥʝ (10ïʙʽʪʦʚʝ) ʜʚʽʡʢʦʚʝ ʯʠʩʣʦ, ʚ ʷʢʦʤʫ 

ʥʘʡʩʪʘʨʰʠʡ ʙʽʪ ï ʮʝ ʟʥʘʢʦʚʠʡ ʙʽʪ. ʈʝʰʪʘ 9 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ 

ʯʠʩʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʦʧʫʱʝʥʘ, ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ɼɺ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʽʥʽʤʘʣʴʥʦ 

ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ ʧʨʠʧʠʩʘʪʠ 

ʟʥʘʯʝʥʥʶ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ "ʯʠʩʣʦ" < ï512 ʘʙʦ "ʯʠʩʣʦ" > 511, ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ ! 

2. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ɼɺ 

ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

3. ʗʢʱʦ ʬʫʥʢʮʽʾ ɼɽʉ.ɺ.ɼɺ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʟʥʘʢʽʚ, ʥʽʞ ʟʘʟʥʘʯʝʥʘ 

ʨʦʟʨʷʜʥʽʩʪʴ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

4. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʚʦʥʦ 
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ʙʫʜʝ ʩʢʦʨʦʯʫʚʘʪʠʩʷ. 

5. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

6. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʨʦʟʨʷʜʥʽʩʪʴ" ʤʘʻ ʥʫʣʴʦʚʝ ʘʙʦ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, 

ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɼɽʉ.ɺ.ɼɺ(9;4) 

ʇʝʨʝʪʚʦʨʶʻ 

ʜʝʩʷʪʢʦʚʝ ʯʠʩʣʦ 9 ʚ 

ʜʚʽʡʢʦʚʝ ʟ ʨʦʟʨʷʜʥʽʩʪʶ 

4 

1001 

=ɼɽʉ.ɺ.ɼɺ(ï100) 

ʇʝʨʝʪʚʦʨʶʻ 

ʜʝʩʷʪʢʦʚʝ ʯʠʩʣʦ ï100 ʚ 

ʜʚʽʡʢʦʚʝ 

1110011100 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʩʷʪʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʚʽʩʽʤʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ɺʆʉʔʄ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: 

ɼɽʉ.ɺ.ɺʆʉʔʄ(ʯʠʩʣʦ;[ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɼɽʉ.ɺ.ɺʆʉʔʄ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʜʝʩʷʪʢʦʚʝ ʯʠʩʣʦ. ʗʢʱʦ 

ʚʦʥʦ ʥʝʛʘʪʠʚʥʝ, ʪʦ ʨʦʟʨʷʜʥʽʩʪʴ ʽʛʥʦʨʫʻʪʴʩʷ ʽ ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ɺʆʉʔʄ 

ʧʦʚʝʨʪʘʻ 10ïʟʥʘʢʦʚʝ (30ïʙʽʪʦʚʝ) ʚʽʩʽʤʢʦʚʝ ʯʠʩʣʦ, ʚ ʷʢʦʤʫ ʥʘʡʩʪʘʨʰʠʡ ʙʽʪ ï 

ʮʝ ʟʥʘʢʦʚʠʡ ʙʽʪ. ʈʝʰʪʘ 29 ʙʽʪ ï ʙʽʪʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʦʧʫʱʝʥʘ, ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ɺʆʉʔʄ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ 

ʧʨʠʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʧʦʚʝʨʪʘʶʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ "ʯʠʩʣʦ" < ï536 870 912 ʘʙʦ "ʯʠʩʣʦ" > 536 870 911 ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

2. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

3. ʗʢʱʦ ʬʫʥʢʮʽʾ ɼɽʉ.ɺ.ɺʆʉʔʄ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʟʥʘʢʽʚ, ʥʽʞ ʟʘʟʥʘʯʝʥʘ 

ʨʦʟʨʷʜʥʽʩʪʴ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

4. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʚʦʥʦ 

ʙʫʜʝ ʩʢʦʨʦʯʫʚʘʪʠʩʷ. 

5. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

6. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʨʦʟʨʷʜʥʽʩʪʴ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɼɽʉ.ɺ.ɺʆʉʔʄ(58;3) ʇʝʨʝʪʚʦʨʶʻ ʜʝʩʷʪʢʦʚʝ 072 
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ʯʠʩʣʦ 58 ʟ ʨʦʟʨʷʜʥʽʩʪʶ 

3 ʚ ʚʽʩʽʤʢʦʚʝ 

=ɼɽʉ.ɺ.ɺʆʉʔʄ(ï100) 
ʇʝʨʝʪʚʦʨʶʻ ʜʝʩʷʪʢʦʚʝ 

ʯʠʩʣʦ ï100 ʚ ʚʽʩʽʤʢʦʚʝ 
7777777634 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʝʩʷʪʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ʐɽʉʊʅ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ 

ʩʠʥʪʘʢʩʠʩ: ɼɽʉ.ɺ.ʐɽʉʊʅ(ʯʠʩʣʦ;[ʨʘʟʨʷʜʥʦʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɼɽʉ.ɺ. ʐɽʉʊʅ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʜʝʩʷʪʢʦʚʝ ʯʠʩʣʦ. ʗʢʱʦ 

ʚʦʥʦ ʥʝʛʘʪʠʚʥʝ, ʪʦ ʨʦʟʨʷʜʥʽʩʪʴ ʽʛʥʦʨʫʻʪʴʩʷ ʽ ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ʐɽʉʊʅ 

ʧʦʚʝʨʪʘʻ 10ïʟʥʘʯʥʝ (40ïʙʽʪʦʚʝ) ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ ʯʠʩʣʦ, ʚ ʷʢʦʤʫ ʥʘʡʩʪʘʨʰʠʡ 

ʙʽʪ ʻ ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 39 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʦʧʫʱʝʥʘ, ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ʐɽʉʊʅ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ 

ʧʨʠʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷʤ ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ "ʯʠʩʣʦ" <ï549 755 813 888 ʘʙʦ "ʯʠʩʣʦ"> 549 755 813 887, 

ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

2. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʯʠʩʣʦʤ ʥʝ ʻ, ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

3. ʗʢʱʦ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ ʚʠʤʘʛʘʻ ʙʽʣʴʰʝ ʟʥʘʢʽʚ, ʥʽʞ ʚʢʘʟʘʥʦ 

ʘʨʛʫʤʝʥʪʦʤ "ʨʦʟʨʷʜʥʽʩʪʴ", ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ 

ʧʦʤʠʣʢʠ # ʏʀʉʃʆ!. ʅʘʧʨʠʢʣʘʜ, ʬʫʥʢʮʽʷ ɼɽʉ.ɺ.ʐɽʉʊʅ (64;1) ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ, ʪʘʢ ʷʢ ʜʣʷ ʨʝʟʫʣʴʪʘʪʫ (40) ʧʦʪʨʽʙʥʦ ʜʚʘ ʟʥʘʢʠ. 

4. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʚʦʥʦ 

ʙʫʜʝ ʩʢʦʨʦʯʫʚʘʪʠʩʷ. 

5. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

6. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʨʦʟʨʷʜʥʽʩʪʴ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ɼɽʉ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɼɽʉ.ɺ.ʐɽʉʊʅ(100;4) 

ʇʝʨʝʪʚʦʨʶʻ ʜʝʩʷʪʢʦʚʝ 

ʯʠʩʣʦ 100 ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ ʟ 4 

ʟʥʘʢʘʤʠ (ʟ 

"ʧʨʠʧʠʩʘʥʠʤʠ" ʜʚʦʤʘ 

ʧʨʦʚʽʜʥʠʤʠ ʥʫʣʷʤʠ) 

0064 

=ɼɽʉ.ɺ.ʐɽʉʊʅ(ï54) 
ʇʝʨʝʪʚʦʨʶʻ ʜʝʩʷʪʢʦʚʝ 

ʯʠʩʣʦ ï54 ʚ 
FFFFFFFFCA 
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ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

=ɼɽʉ.ɺ.ʐɽʉʊʅ(28) 

ʇʝʨʝʪʚʦʨʶʻ ʜʝʩʷʪʢʦʚʝ 

ʯʠʩʣʦ 28 ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

1C 

=ɼɽʉ.ɺ.ʐɽʉʊʅ(64;1) 

ʇʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ 

ʧʦʤʠʣʢʠ # ʏʀʉʃʆ!, 

ʦʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʘʪ (40) 

ʚʠʤʘʛʘʻ 2 ʟʥʘʢʠ 

ʨʦʟʨʷʜʥʦʩʪʽ. 

#ʏʀʉʃʆ! 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʚʽʡʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʜʝʩʷʪʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɼɽʉ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: ɼɺ.ɺ.ɼɽʉ (ʯʠʩʣʦ). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɼɺ.ɺ.ɼɽʉ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʜʚʽʡʢʦʚʝ ʯʠʩʣʦ. ʏʠʩʣʦ 

ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʟʥʘʢʽʚ (10 ʙʽʪ). ʇʝʨʰʠʡ ʟʥʘʯʫʱʠʡ ʙʽʪ ʯʠʩʣʘ ʻ 

ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 9 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ ʟʘʧʠʩʫʶʪʴʩʷ 

ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʇʨʠʤʽʪʢʘ: 

ʗʢʱʦ ʯʠʩʣʦ ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʜʚʽʡʢʦʚʠʤ ʯʠʩʣʦʤ ʘʙʦ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ 10 

ʟʥʘʢʽʚ (10 ʙʽʪ), ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɼɽʉ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɼɺ.ɺ.ɼɽʉ(1100100) 

ʇʝʨʝʪʚʦʨʶʻ ʜʚʽʡʢʦʚʝ 

ʯʠʩʣʦ 1100100 ʚ 

ʜʝʩʷʪʢʦʚʝ 

100 

=ɼɺ.ɺ.ɼɽʉ(1111111111) 

ʇʝʨʝʪʚʦʨʶʻ ʜʚʽʡʢʦʚʝ 

ʯʠʩʣʦ 1111111111 ʚ 

ʜʝʩʷʪʢʦʚʝ 

ï1 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʚʽʡʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʚʽʩʽʤʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɺʆʉʔʄ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: ɼɺ.ɺ.ɺʆʉʔʄ 

(ʯʠʩʣʦ;[ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɼɺ.ɺ. ɺʆʉʔʄ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʜʚʽʡʢʦʚʝ ʯʠʩʣʦ. ʏʠʩʣʦ 

ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʟʥʘʢʽʚ (10 ʙʽʪ). ʇʝʨʰʠʡ ʟʥʘʯʫʱʠʡ ʙʽʪ ʯʠʩʣʘ ʻ 

ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 9 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ ʟʘʧʠʩʫʶʪʴʩʷ 

ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝ ʚʢʘʟʘʥʘ, ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɺʆʉʔʄ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʽʥʽʤʘʣʴʥʫ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ 

ʧʨʠʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷʤ ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ ʯʠʩʣʦ ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʜʚʽʡʢʦʚʠʤ ʯʠʩʣʦʤ ʘʙʦ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ 
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10 ʟʥʘʢʽʚ (10 ʙʽʪ), ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # 

ʏʀʉʃʆ! 

2. ʗʢʱʦ ʯʠʩʣʦ ʚʽʜ'ʻʤʥʝ, ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɺʆʉʔʄ ʽʛʥʦʨʫʻ ʨʦʟʨʷʜʥʽʩʪʴ ʽ 

ʧʦʚʝʨʪʘʻ 10ïʨʦʟʨʷʜʥʝ ʚʽʩʽʤʢʦʚʝ ʯʠʩʣʦ. 

3. ʗʢʱʦ ɼɺ.ɺ.ɺʆʉʔʄ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʟʥʘʢʽʚ, ʥʽʞ ʟʘʟʥʘʯʝʥʘ 

ʨʦʟʨʷʜʥʽʩʪʴ, ʪʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

4. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʚʦʥʦ 

ʙʫʜʝ ʩʢʦʨʦʯʫʚʘʪʠʩʷ. 

5. ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

6. ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝʛʘʪʠʚʥʘ, ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɼɺ.ɺ.ɺʆʉʔʄ(1001; 3) 

ʇʝʨʝʪʚʦʨʶʻ ʜʚʽʡʢʦʚʝ 

ʯʠʩʣʦ 1001 ʚ ʚʽʩʽʤʢʦʚʝ 

ʟ ʨʦʟʨʷʜʥʽʩʪʶ 3 

011 

=ɼɺ.ɺ.ɺʆʉʔʄ(1100100) 

ʇʝʨʝʪʚʦʨʶʻ ʜʚʽʡʢʦʚʝ 

ʯʠʩʣʦ 1100100 ʚ 

ʚʽʩʽʤʢʦʚʝ  

144 

=ɼɺ.ɺ.ɺʆʉʔʄ(1111111111) 

ʇʝʨʝʪʚʦʨʶʻ ʜʚʽʡʢʦʚʝ 

ʯʠʩʣʦ 1111111111 ʚ 

ʚʽʩʽʤʢʦʚʝ 

7777777777 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʚʽʡʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ɼɺ.ɺ.ʐɽʉʊʅ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: ɼɺ.ɺ.ʐɽʉʊʅ 

(ʯʠʩʣʦ;[ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɼɺ.ɺ. ɺʆʉʔʄ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʜʚʽʡʢʦʚʝ ʯʠʩʣʦ. ʏʠʩʣʦ 

ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʟʥʘʢʽʚ (10 ʙʽʪ). ʇʝʨʰʠʡ ʟʥʘʯʫʱʠʡ ʙʽʪ ʯʠʩʣʘ ʻ 

ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 9 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ ʟʘʧʠʩʫʶʪʴʩʷ 

ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝ ʚʢʘʟʘʥʘ, ʬʫʥʢʮʽʷ ɼɺ.ɺ.ɺʆʉʔʄ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʽʥʽʤʘʣʴʥʫ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ 

ʧʨʠʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷʤ ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ ʯʠʩʣʦ ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʜʚʽʡʢʦʚʠʤ ʯʠʩʣʦʤ ʘʙʦ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ 

10 ʟʥʘʢʽʚ (10 ʙʽʪ), ʬʫʥʢʮʽʷ ɼɺ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # 

ʏʀʉʃʆ !. 

2. ʗʢʱʦ ʯʠʩʣʦ ʚʽʜ'ʻʤʥʝ, ʬʫʥʢʮʽʷ ɼɺ.ɺ.ʐɽʉʊʅ ʽʛʥʦʨʫʻ ʨʦʟʨʷʜʥʽʩʪʴ ʽ 

ʧʦʚʝʨʪʘʻ 10ïʨʦʟʨʷʜʥʠʡ ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ ʯʠʩʣʦ. 

3. ʗʢʱʦ ʬʫʥʢʮʽʷ ɼɺ.ɺ.ʐɽʉʊʅ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʟʥʘʢʽʚ, ʥʽʞ ʟʘʟʥʘʯʝʥʘ 
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ʨʦʟʨʷʜʥʽʩʪʴ, ʪʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

4. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʚʦʥʦ 

ʙʫʜʝ ʩʢʦʨʦʯʫʚʘʪʠʩʷ. 

5. ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ ɼɺ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

6. ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝʛʘʪʠʚʥʘ, ʬʫʥʢʮʽʷ ɼɺ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɼɺ.ɺ.ʐɽʉʊʅ(11111011; 4) 

ʇʝʨʝʪʚʦʨʶʻ ʜʚʽʡʢʦʚʝ 

ʯʠʩʣʦ 11111011 ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

00FB 

=ɼɺ.ɺ.ʐɽʉʊʅ(1110) 

ʇʝʨʝʪʚʦʨʶʻ ʜʚʽʡʢʦʚʝ 

ʯʠʩʣʦ 1110 ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ɽ 

=ɼɺ.ɺ.ʐɽʉʊʅ(1111111111) 

ʇʝʨʝʪʚʦʨʶʻ ʜʚʽʡʢʦʚʝ 

ʯʠʩʣʦ 1111111111 ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

FFFFFFFFFF 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʰʽʩʪʥʘʜʮʷʪʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʜʚʽʡʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ʐɽʉʊʅ.ɺ.ɼɺ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: ʐɽʉʊʅ.ɺ.ɼɺ 

(ʯʠʩʣʦ;[ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ʐɽʉʊʅ.ɺ.ɼɺ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʜʚʽʡʢʦʚʝ ʯʠʩʣʦ. ʏʠʩʣʦ 

ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʟʥʘʢʽʚ (40 ʙʽʪ). ʇʝʨʰʠʡ ʟʥʘʯʫʱʠʡ ʙʽʪ ʯʠʩʣʘ ʻ 

ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 9 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ ʟʘʧʠʩʫʶʪʴʩʷ 

ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝ ʚʢʘʟʘʥʘ, ʬʫʥʢʮʽʷ ʐɽʉʊʅ.ɺ.ɼɺ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʽʥʽʤʘʣʴʥʫ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ 

ʧʨʠʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʯʠʩʣʦ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ʐɽʉʊʅ.ɺ.ɼɺ ʽʛʥʦʨʫʻ ʨʦʟʨʷʜʥʽʩʪʴ ʽ ʧʦʚʝʨʪʘʻ 10ïʨʦʟʨʷʜʥʠʡ ʜʚʽʡʢʦʚʝ ʯʠʩʣʦ. 

2. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʯʠʩʣʦ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʚʦʥʦ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʤʝʥʰʝ, ʥʽʞ FFFFFFFE00, ʘ ʷʢʱʦ ʚʽʥ ʤʘʻ ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ, ʚʦʥʦ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʙʽʣʴʰʝ, ʥʽʞ 1FF. 

3. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʰʽʩʪʥʘʜʮʷʪʢʦʚʠʤ 

ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ ʐɽʉʊʅ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

4. ʗʢʱʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʐɽʉʊʅ.ɺ.ɼɺ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʟʥʘʢʽʚ, 

ʥʽʞ ʟʘʟʥʘʯʝʥʘ ʨʦʟʨʷʜʥʽʩʪʴ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

5. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, 

ʧʨʦʚʦʜʠʪʴʩʷ ʫʩʽʯʝʥʥʷ. 
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6. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ 

ʐɽʉʊʅ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

7. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʨʦʟʨʷʜʥʽʩʪʴ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ʐɽʉʊʅ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ʐɽʉʊʅ.ɺ.ɼɺ("F"; 8) 

ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʯʠʩʣʦ F ʚ ʜʚʽʡʢʦʚʝ ʟ 

ʨʦʟʨʷʜʥʽʩʪʶ 8 (4 ʥʫʣʷ 

"ʧʨʠʧʠʩʫʶʪʴʩʷ" ʥʘ 

ʧʦʯʘʪʢʫ). 

00001111 

=ʐɽʉʊʅ.ɺ.ɼɺ("B7") 

ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʯʠʩʣʦ B7 ʚ ʜʚʽʡʢʦʚʝ. 

10110111 

=ʐɽʉʊʅ.ɺ.ɼɺ("FFFFFFFFFF") 

ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʯʠʩʣʦ FFFFFFFFFF ʚ 

ʜʚʽʡʢʦʚʝ. 

1111111111 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʰʽʩʪʥʘʜʮʷʪʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʚʽʩʽʤʢʦʚʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ 

ʩʠʥʪʘʢʩʠʩ: ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ (ʯʠʩʣʦ;[ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʜʚʽʡʢʦʚʝ ʯʠʩʣʦ. ʏʠʩʣʦ 

ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʨʦʟʨʷʜʽʚ. ʇʝʨʰʠʡ ʟʥʘʯʫʱʠʡ ʙʽʪ ʯʠʩʣʘ ʻ 

ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 39 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ 

ʟʘʧʠʩʫʶʪʴʩʷ ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝ ʚʢʘʟʘʥʘ, ʬʫʥʢʮʽʷ ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʽʥʽʤʘʣʴʥʫ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ 

ʧʨʠʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʯʠʩʣʦ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ ʽʛʥʦʨʫʻ ʨʦʟʨʷʜʥʽʩʪʴ ʽ ʧʦʚʝʨʪʘʻ 10ïʨʦʟʨʷʜʥʠʡ ʚʽʩʽʤʢʦʚʝ 

ʯʠʩʣʦ. 

2. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʯʠʩʣʦ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʚʦʥʦ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʤʝʥʰʝ, ʥʽʞ FFE0000000, ʘ ʷʢʱʦ ʚʽʥ ʤʘʻ ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ, ʚʦʥʦ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʙʽʣʴʰʝ, ʥʽʞ 1FFFFFFF. 

3. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʰʽʩʪʥʘʜʮʷʪʢʦʚʠʤ 

ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

4. ʗʢʱʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʾ ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ 

ʟʥʘʢʽʚ, ʥʽʞ ʟʘʟʥʘʯʝʥʘ ʨʦʟʨʷʜʥʽʩʪʴ, ʧʦʚʝʨʪʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 
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5. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, 

ʧʨʦʚʦʜʠʪʴʩʷ ʫʩʽʯʝʥʥʷ. 

6. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ 

ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

7. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʨʦʟʨʷʜʥʽʩʪʴ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ("F"; 3) 

ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʯʠʩʣʦ F ʚ ʚʽʩʽʤʢʦʚʝ 

ʟ ʨʦʟʨʷʜʥʽʩʪʶ 3 

("ʧʨʠʧʠʩʫʻʪʴʩʷ" 

ʩʪʦʾʪʴ ʧʦʧʝʨʝʜʫ 0). 

017 

=ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ("3B4E") 

ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʯʠʩʣʦ 3B4E ʚ 

ʚʽʩʽʤʢʦʚʝ 

35516 

=ʐɽʉʊʅ.ɺ.ɺʆʉʔʄ("FFFFFFFF00") 

ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʯʠʩʣʦ FFFFFFFF00 

ʚ ʚʽʩʽʤʢʦʚʝ 

7777777400 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʰʽʩʪʥʘʜʮʷʪʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʜʝʩʷʪʢʦʚʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʐɽʉʊʅ.ɺ.ɼɽʉ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ 

ʩʠʥʪʘʢʩʠʩ: ʐɽʉʊʅ.ɺ. ɼɽʉ (ʯʠʩʣʦ). 

ɸʨʛʫʤʝʥʪ ʬʫʥʢʮʽʾ ʐɽʉʊʅ.ɺ. ɼɽʉ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ ʯʠʩʣʦ. 

ʏʠʩʣʦ ʥʝ ʤʦʞʝ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʨʦʟʨʷʜʽʚ (40 ʙʽʪ). ʅʘʡʩʪʘʨʰʠʡ ʙʽʪ ʯʠʩʣʘ ʻ 

ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 39 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʇʨʠʤʽʪʢʘ: 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʰʽʩʪʥʘʜʮʷʪʢʦʚʠʤ 

ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ ʐɽʉʊʅ.ɺ.ɼɽʉ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ʐɽʉʊʅ.ɺ.ɼɽʉ("A5") 

ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʯʠʩʣʦ A5 ʚ 

ʜʝʩʷʪʢʦʚʝ 

165 

=ʐɽʉʊʅ.ɺ.ɼɽʉ("FFFFFFFF5B") 
ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 
ï165 
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ʯʠʩʣʦ FFFFFFFF5B 

ʚ ʜʝʩʷʪʢʦʚʝ 

=ʐɽʉʊʅ.ɺ.ɼɽʉ("3DA408B9") 

ʇʝʨʝʪʚʦʨʶʻ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ 

ʯʠʩʣʦ 3DA408B9 ʚ 

ʜʝʩʷʪʢʦʚʝ 

1,034E+09 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʩʽʤʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʜʚʽʡʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ɺʆʉʔʄ.ɺ.ɼɺ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: 

ɺʆʉʔʄ.ɺ.ɼɺ(ʯʠʩʣʦ; [ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɺʆʉʔʄ.ɺ.ɼɺ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʚʽʩʽʤʢʦʚʝ ʯʠʩʣʦ. ʏʠʩʣʦ 

ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʟʥʘʢʽʚ. ʇʝʨʰʠʡ ʟʥʘʯʫʱʠʡ ʙʽʪ ʯʠʩʣʘ ʻ ʟʥʘʢʦʚʠʤ 

ʙʽʪʦʤ. ʈʝʰʪʘ 29 ʙʽʪ ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ ʟʘʧʠʩʫʶʪʴʩʷ ʚ 

ʜʦʜʘʪʢʦʚʠʭ ʢʦʜʘʭ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝ ʚʢʘʟʘʥʘ, ʬʫʥʢʮʽʷ ɺʆʉʔʄ.ɺ.ɼɺ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʽʥʽʤʘʣʴʥʫ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ 

ʧʨʠʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʯʠʩʣʦ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ɺʆʉʔʄ.ɺ.ɼɺ ʽʛʥʦʨʫʻ ʨʦʟʨʷʜʥʽʩʪʴ ʽ ʧʦʚʝʨʪʘʻ 10ïʨʦʟʨʷʜʥʝ ʜʚʽʡʢʦʚʝ ʯʠʩʣʦ. 

2. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʯʠʩʣʦ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʪʦ ʚʦʥʦ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʤʝʥʰʝ 7777777000; ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ ʥʝ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ 777. 

3. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʚʦʩʴʤʝʨʠʯʥʠʤ 

ʯʠʩʣʦʤ, ʪʦ ʬʫʥʢʮʽʷ ɺʆʉʔʄ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

4. ʗʢʱʦ ʬʫʥʢʮʽʾ ɺʆʉʔʄ.ɺ.ɼɺ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʟʥʘʢʽʚ, ʥʽʞ ʟʘʟʥʘʯʝʥʘ 

ʨʦʟʨʷʜʥʽʩʪʴ, ʚʦʥʘ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

5. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʚʦʥʦ 

ʙʫʜʝ ʩʢʦʨʦʯʫʚʘʪʠʩʷ. 

6. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ 

ɺʆʉʔʄ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 

7. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʨʦʟʨʷʜʥʽʩʪʴ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ɺʆʉʔʄ.ɺ.ɼɺ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɺʆʉʔʄ.ɺ.ɼɺ(3; 3) 

ʇʝʨʝʪʚʦʨʶʻ ʚʽʩʽʤʢʦʚʝ 

ʯʠʩʣʦ 3 ʚ ʜʚʽʡʢʦʚʝ ʟ 

ʨʦʟʨʷʜʥʽʩʪʶ 3 

011 

=ɺʆʉʔʄ.ɺ.ɼɺ(7777777000) 

ʇʝʨʝʪʚʦʨʶʻ ʚʽʩʽʤʢʦʚʝ 

ʯʠʩʣʦ 7777777000 ʚ 

ʜʚʽʡʢʦʚʝ 

1000000000 
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ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʩʽʤʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʜʝʩʷʪʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ɺʆʉʔʄ.ɺ.ɼɽʉ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: 

ɺʆʉʔʄ.ɺ.ɼɺ(ʯʠʩʣʦ;[ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɺʆʉʔʄ.ɺ.ɼɺ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʚʽʩʽʤʢʦʚʝ ʯʠʩʣʦ. ʏʠʩʣʦ 

ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʚʽʩʽʤʢʦʚʠʭ ʮʠʬʨ (30 ʙʽʪ). ʅʘʡʩʪʘʨʰʠʡ ʙʽʪ 

ʯʠʩʣʘ ʻ ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 29 ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ 

ʟʘʧʠʩʫʶʪʴʩʷ ʚ ʜʦʜʘʪʢʦʚʦʤʫ ʢʦʜʽ. 

ʇʨʠʤʽʪʢʘ: 

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʚʽʩʽʤʢʦʚʠʤ ʯʠʩʣʦʤ, 

ʬʫʥʢʮʽʷ ɺʆʉʔʄ.ɺ.ɼɽʉ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɺʆʉʔʄ.ɺ.ɼɽʉ(54) 
ʇʝʨʝʪʚʦʨʶʻ ʚʽʩʽʤʢʦʚʝ 

ʯʠʩʣʦ 54 ʚ ʜʝʩʷʪʢʦʚʝ. 
44 

=ɺʆʉʔʄ.ɺ.ɼɽʉ(7777777533) 

ʇʝʨʝʪʚʦʨʶʻ ʚʽʩʽʤʢʦʚʝ 

ʯʠʩʣʦ 7777777533 ʚ 

ʜʝʩʷʪʢʦʚʝ. 

ï165 

 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʽʩʽʤʢʦʚʦʛʦ ʯʠʩʣʘ ʚ ʜʚʽʡʢʦʚʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ. ʌʫʥʢʮʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʩʠʥʪʘʢʩʠʩ: 

ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ(ʯʠʩʣʦ;[ʨʦʟʨʷʜʥʽʩʪʴ]). 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ: 

ʏʠʩʣʦ ï ʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʧʝʨʝʪʚʦʨʶʚʘʥʝ ʚʽʩʽʤʢʦʚʝ ʯʠʩʣʦ. ʏʠʩʣʦ 

ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʙʽʣʴʰʝ 10 ʚʽʩʽʤʢʦʚʠʭ ʮʠʬʨ (30 ʙʽʪ). ʅʘʡʩʪʘʨʰʠʡ ʙʽʪ 

ʯʠʩʣʘ ʻ ʟʥʘʢʦʚʠʤ ʙʽʪʦʤ. ʈʝʰʪʘ 29 ʻ ʙʽʪʘʤʠ ʟʥʘʯʝʥʥʷ. ʅʝʛʘʪʠʚʥʽ ʯʠʩʣʘ 

ʟʘʧʠʩʫʶʪʴʩʷ ʚ ʜʦʜʘʪʢʦʚʦʤʫ ʢʦʜʽ. 

ʈʦʟʨʷʜʥʽʩʪʴ ï ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʘʨʛʫʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ ʫ ʟʘʧʠʩʽ ʯʠʩʣʘ. 

ʗʢʱʦ ʨʦʟʨʷʜʥʽʩʪʴ ʥʝ ʚʢʘʟʘʥʘ, ʬʫʥʢʮʽʷ ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʽʥʽʤʘʣʴʥʫ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʢʽʚ. ʈʦʟʨʷʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ 

ʧʨʠʧʠʩʘʪʠ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʧʨʦʚʽʜʥʽ ʥʫʣʽ. 

ʇʨʠʤʽʪʢʠ: 

1. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʯʠʩʣʦ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ ʽʛʥʦʨʫʻ ʨʦʟʨʷʜʥʽʩʪʴ ʽ ʧʦʚʝʨʪʘʻ 10ïʨʦʟʨʷʜʥʝ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ ʯʠʩʣʦ. 

2. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʯʠʩʣʦ" ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʚʽʩʽʤʢʦʚʠʤ 

ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

3. ʗʢʱʦ ʬʫʥʢʮʽʾ ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ ʧʦʪʨʽʙʥʦ ʙʽʣʴʰʝ ʟʥʘʢʽʚ, ʥʽʞ 

ʟʘʟʥʘʯʝʥʘ ʨʦʟʨʷʜʥʽʩʪʴ, ʪʦ ʚʦʥʘ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

4. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʮʽʣʠʤ ʯʠʩʣʦʤ, ʚʦʥʦ 

ʙʫʜʝ ʩʢʦʨʦʯʫʚʘʪʠʩʷ. 

5. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ "ʨʦʟʨʷʜʥʽʩʪʴ" ʥʝ ʻ ʯʠʩʣʦʤ, ʬʫʥʢʮʽʷ 

ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ɿʅɸʏ! 
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6. ʗʢʱʦ ʘʨʛʫʤʝʥʪ "ʨʦʟʨʷʜʥʽʩʪʴ" ʤʘʻ ʚʽʜ'ʻʤʥʝ ʟʥʘʯʝʥʥʷ, ʬʫʥʢʮʽʷ 

ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ # ʏʀʉʃʆ! 

 

ʇʨʠʢʣʘʜ: 

ʌʦʨʤʫʣʘ ʆʧʠʩ ʈʝʟʫʣʴʪʘʪ 

=ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ(100; 4) 

ʇʝʨʝʪʚʦʨʶʻ 

ʚʽʩʽʤʢʦʚʝ ʯʠʩʣʦ 

100 ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ ʟ 

ʨʦʟʨʷʜʥʽʩʪʶ 4. 

0040 

=ɺʆʉʔʄ.ɺ.ʐɽʉʊʅ(7777777533) 

ʇʝʨʝʪʚʦʨʶʻ 

ʚʽʩʽʤʢʦʚʝ ʯʠʩʣʦ 

7777777533 ʚ 

ʰʽʩʪʥʘʜʮʷʪʢʦʚʝ. 

FFFFFFFF5B 

 

ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʝ ʚʤʽʱʫʻ ʦʜʠʥ ʩʠʤʚʦʣ Nïʝʣʝʤʝʥʪʥʦʛʦ ʘʣʬʘʚʽʪʫ, 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʈ. ʍʘʨʪʣʽ: 

i = log2N. 

ʋ 32ïʟʥʘʯʥʦʤʫ ʘʣʬʘʚʽʪʽ ʢʦʞʝʥ ʩʠʤʚʦʣ ʥʝʩʝ i = log232 = 5 (ʙʽʪ) 

ʽʥʬʦʨʤʘʮʽʾ.  

ʇʨʠʢʣʘʜ 1. ʂʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʣʦʚʽ çɯʥʬʦʨʤʘʪʠʢʘè ʟʘ ʫʤʦʚʠ, ʱʦ 

ʜʣʷ ʢʦʜʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 32ïʟʥʘʯʥʠʡ ʘʣʬʘʚʽʪ, ʜʦʨʽʚʥʶʻ 11 * 5 = 55 

(ʙʽʪ), ʦʩʢʽʣʴʢʠ ʚ ʩʣʦʚʽ çɯʥʬʦʨʤʘʪʠʢʘè 11 ʩʠʤʚʦʣʽʚ. 

ʇʨʠʢʣʘʜ 2. ʈʘʩʪʨʦʚʠʡ ʛʨʘʬʽʯʥʠʡ ʬʘʡʣ ʤʽʩʪʠʪʴ ʯʦʨʥʦïʙʽʣʝ ʟʦʙʨʘʞʝʥʥʷ 

ʟ 2 ʛʨʘʜʘʮʽʷʤʠ ʢʦʣʴʦʨʫ (ʯʦʨʥʠʡ ʽ ʙʽʣʠʡ) ʨʦʟʤʽʨʦʤ 800 ʭ 600 ʢʨʘʧʦʢ. ɺʠʟʥʘʯʪʝ 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʢʦʜʫʚʘʥʥʷ ʢʦʣʴʦʨʫ ʢʨʘʧʦʢ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʣʫʞʙʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʦʨʤʘʪ, ʘʚʪʦʨʩʪʚʦ, ʩʧʦʩʦʙʘʭ ʩʪʠʩʥʝʥʥʷ ʪʘ ʽʥ.) ʨʦʟʤʽʨ ʮʴʦʛʦ 

ʬʘʡʣʫ ʥʘ ʜʠʩʢʫ ʚ ʙʘʡʪʘʭ. 

ʈʽʰʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʩʢʘʟʘʥʦ, ʱʦ ʟʦʙʨʘʞʝʥʥʷ ʜʚʦʢʦʣʴʦʨʦʚʽ, ʦʪʞʝ, ʜʣʷ 

ʚʢʘʟʽʚʢʠ ʢʦʣʴʦʨʫ ʦʜʥʽʻʾ ʪʦʯʢʠ ʜʦʩʠʪʴ ʜʚʦʭ ʟʥʘʯʝʥʴ, ʱʦ ʢʦʜʫʶʪʴ ʙʽʣʠʡ ʘʙʦ 

ʯʦʨʥʠʡ ʢʦʣʽʨ. ɼʚʘ ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʢʦʜʦʚʘʥʽ ʦʜʥʠʤ ʙʽʪʦʤ. ʆʙôʻʤ 

ʛʨʘʬʽʯʥʦʛʦ ʬʘʡʣʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ: 

V = i * k, 

ʜʝ i ï ʛʣʠʙʠʥʘ ʢʦʣʴʦʨʫ, ʘ k ï ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ.  

ʊʦʜʽ ʦʙʩʷʛ ʛʨʘʬʽʯʥʦʛʦ ʬʘʡʣʫ ʜʦʨʽʚʥʶʻ 800 * 600 * 1 ʙʽʪ = 480 000 6ʽʪ, 

ʚʨʘʭʦʚʫʶʯʠ, ʱʦ 8 ʙʽʪ = 1 ʙʘʡʪ ʦʪʨʠʤʫʻʤʦ 480 000/8 = 60 000 ʙʘʡʪʽʚ.  

ɺ ʨʝʘʣʴʥʦʩʪʽ ʚ ʛʨʘʬʽʯʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʢʨʽʤ ʦʧʠʩʫ ʢʦʣʴʦʨʫ ʢʨʘʧʦʢ 

ʧʨʠʩʫʪʥʷ ʱʝ ʽ ʩʣʫʞʙʦʚʦïʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ (ʧʨʦ ʬʦʨʤʘʪ ʟʘʧʠʩʫ, ʘʚʪʦʨʩʴʢʽ 

ʧʨʘʚʘ, ʩʧʦʩʽʙ ʩʪʠʩʥʝʥʥʷ ʪʘ ʽʥ.).  

ʋ ʢʦʜʫʚʘʥʥʽ Unicode ʥʘ ʢʦʞʝʥ ʩʠʤʚʦʣ ʚʽʜʚʦʜʠʪʴʩʷ 2 ʙʘʡʪʠ = 16 ʙʽʪ. 

ʇʨʠʢʣʘʜ 1. ʇʨʠ ʢʦʜʫʚʘʥʥʽ (Unicode) ʟʥʘʡʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʦʙʩʷʛ 

ʬʨʘʟʠ çʅʘʚʯʘʥʥʷ ï ʩʚʽʪʣʦ, ʘ ʥʝʚʯʝʥʥʷ ï ʪʴʤʘ!è.  

ʈʽʰʝʥʥʷ. ʇʽʜʨʘʭʫʻʤʦ ʯʠʩʣʦ ʩʠʤʚʦʣʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʣʽʪʝʨʠ, ʧʨʦʧʫʩʢʠ ʽ 

ʨʦʟʜʽʣʦʚʽ ʟʥʘʢʠ (ʪʠʨʝ, ʢʦʤʫ, ʟʥʘʢ ʦʢʣʠʢʫ). ʚʩʴʦʛʦ ʩʠʤʚʦʣʽʚ ï 37. ʆʙʯʠʩʣʠʤʦ 
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ʦʙʩʷʛ ʬʨʘʟʠ: 37 (ʩʠʤʚʦʣʽʚ) * 2 (ʙʘʡʪʠ) = 74 ʙʘʡʪ = 592 ʙʽʪ. 

ʇʨʠʢʣʘʜ 2. ʇʦʚʽʜʦʤʣʝʥʥʷ ʤʽʩʪʠʪʴ 4096 ʩʠʤʚʦʣʽʚ. ʆʙʩʷʛ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʚʥʦʤʽʨʥʦʛʦ ʢʦʜʫ ʩʢʣʘʚ 1/512 ʄʙʘʡʪ. ɿʥʘʡʪʠ ʧʦʪʫʞʥʽʩʪʴ 

ʘʣʬʘʚʽʪʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʘʧʠʩʘʥʦ ʜʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ.  

ʈʽʰʝʥʥʷ. ʇʦʪʫʞʥʽʩʪʴ ʘʣʬʘʚʽʪʫ ï ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ ʚ ʘʣʬʘʚʽʪʽ. 

ʇʝʨʝʚʝʜʝʤʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʦʙʩʷʛ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʙʽʪʠ. 

 
ɼʣʷ ʢʦʜʫʚʘʥʥʷ ʦʜʥʦʛʦ ʩʠʤʚʦʣʫ ʚʽʜʚʦʜʠʪʴʩʷ i = 163844096 = 4 (ʙʽʪ). 

ʊʦʜʽ ʧʦʪʫʞʥʽʩʪʴ ʘʣʬʘʚʽʪʫ ʧʦ ʬʦʨʤʫʣʽ ʈ. ʍʘʨʪʣʽ ʜʦʨʽʚʥʶʻ N = 2i = 24 = 16. 

ʇʨʠʢʣʘʜ 3. ʉʢʽʣʴʢʠ ʩʝʢʫʥʜ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʤʦʜʝʤʫ, ʷʢʠʡ ʧʝʨʝʜʘʻ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 28 800 ʙʽʪ / ʩ ʜʣʷ ʧʝʨʝʜʘʯʽ 100 ʩʪʦʨʽʥʦʢ ʪʝʢʩʪʫ ʚ 

30 ʨʷʜʢʽʚ ʧʦ 60 ʩʠʤʚʦʣʽʚ ʢʦʞʥʘ ʚ ʢʦʜʫʚʘʥʥʽ ASCII. 

ʈʽʰʝʥʥʷ: ɺ ʢʦʜʫʚʘʥʥʽ ASCII ʢʦʞʝʥ ʩʠʤʚʦʣ ʟʘʡʤʘʻ 8 ʙʽʪ. ʊʦʜʽ ʦʙʩʷʛ 

ʪʝʢʩʪʫ ʜʦʨʽʚʥʶʻ 100 Ö 30 Ö 60 Ö 8 = 1440000 ʙʽʪ. ɼʣʷ ʡʦʛʦ ʧʝʨʝʜʘʯʽ ʧʦ ʤʦʜʝʤʫ 

ʙʫʜʝ ʧʦʪʨʽʙʥʦ 1440000/28800 = 50 ʩʝʢʫʥʜ. 

ʇʝʨʝʚʝʜʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʽʪ ʫ ʙʘʡʪʠ ʤʦʞʣʠʚʦ ʚʠʢʦʥʘʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʇʈɽʆɹʈ ʧʘʢʝʪʫ MS Excel. 

ʉʠʥʪʘʢʩʠʩ ʬʫʥʢʮʽʾ ʇʈɽʆɹʈ ʤʘʻ ʚʠʜ:  

ʇʈɽʆɹʈ (ʯʠʩʣʦ, ʚʠʭʽʜʥʘ_ʦʜʠʥʠʮʷ, ʢʽʥʮʝʚʘ_ʦʜʠʥʠʮʷ), ʜʝ 

ʯʠʩʣʦ ï ʟʥʘʯʝʥʥʷ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʢʦʥʚʝʨʪʫʚʘʪʠ, ʚ ʦʜʠʥʠʮʷʭ 

''ʚʠʭʽʜʥʘ_ʦʜʠʥʠʮʷ''; 

ʚʠʭʽʜʥʘ_ʦʜʠʥʠʮʷ ï ʧʦʯʘʪʢʦʚʘ ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʯʠʩʣʘ; 

ʢʽʥʮʝʚʘ_ʦʜʠʥʠʮʷ ï ʢʽʥʮʝʚʘ ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ, ʫ ʷʢʫ ʧʦʪʨʽʙʥʦ 

ʧʝʨʝʚʝʩʪʠ ʨʝʟʫʣʴʪʘʪ.  

ʌʫʥʢʮʽʷ ʇʈɽʆɹʈ ʧʨʠʡʤʘʻ ʜʣʷ ʘʨʛʫʤʝʥʪʽʚ ''ʚʠʭʽʜʥʘ_ʦʜʠʥʠʮʷ'' ʪʘ 

''ʢʽʥʮʝʚʘ_ʦʜʠʥʠʮʷ'' ʪʝʢʩʪʦʚʽ ʟʥʘʯʝʥʥʷ (ʫ ʣʘʧʢʘʭ).  

ʆʢʨʽʤ ʦʜʠʥʠʮʴ ʚʠʤʽʨʫ ʽʥʬʦʨʤʘʮʽʾ ʬʫʥʢʮʽʷ ʇʈɽʆɹʈ ʪʘʢʦʞ ʧʨʘʮʶʻ ʟ 

ʚʠʤʽʨʘʤʠ ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣ. 2.3. 

 

ʊʘʙʣʠʮʷ 2.3 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʢʽʥʮʝʚʠʭ ʦʜʠʥʠʮʴ ʦʜʠʥʠʮʷʤ ʚʠʤʽʨʫ 

ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ  

(ʚʠʭʽʜʥʘ ʦʜʠʥʠʮʷ) 

ʇʦʟʥʘʯʝʥʥʷ ʷʢ ʝʣʝʤʝʥʪʘ ʬʫʥʢʮʽʾ  

ʇʈɽʆɹʈ  

ɯʥʬʦʨʤʘʮʽʡʥʽ 

ɹʽʪ 
 

"bit"  

ɹʘʡʪ "byte"  
 

ʇʣʦʱʘ 

ɸʨ "ar" 

ɻʝʢʪʘʨ "ha" 

ʂʚʘʜʨʘʪʥʠʡ ʤʝʪʨ "m2" ʘʙʦ "m^2" 

ʊʝʤʧʝʨʘʪʫʨʘ 

ɻʨʘʜʫʩ ʎʝʣʴʩʽʷ "C" (ʘʙʦ "cel") 
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ɻʨʘʜʫʩ ʂʝʣʴʚʽʥʘ "K" (ʘʙʦ "kel") 

ɻʨʘʜʫʩ ʌʘʨʝʥʛʝʡʪʘ "F" (ʘʙʦ "fah") 

ɺʽʜʩʪʘʥʴ 

ʄʝʪʨ "m" 

ɼʶʡʤ "in" 

ɸʥʛʩʪʨʝʤ "ang" 

ʏʘʩ 

ʈʽʢ "yr"  

ɼʝʥʴ "day" ʘʙʦ "d" 

ɻʦʜʠʥʘ "hr" 

ʍʚʠʣʠʥʘ "mn" ʘʙʦ "min" 

ʉʝʢʫʥʜʘ "sec" ʘʙʦ "s" 

ʊʠʩʢ 

ʇʘʩʢʘʣʴ "Pa" (ʘʙʦ "p") 

ɸʪʤʦʩʬʝʨʘ "atm" (ʘʙʦ "at") 

ʄʽʣʽʤʝʪʨ ʨʪʫʪʥʦʛʦ ʩʪʦʚʧʘ "mmHg" 

ʆʙôʻʤ 

ʃʽʪʨ "l" ʘʙʦ "L" ("lt") 

ʂʚʘʨʪʘ "qt" 

ɸʥʛʣʽʡʩʴʢʘ ʧʽʥʪʘ "uk_pt" 

ɹʫʰʝʣʴ (ʉʐɸ) "bushel" 

ʂʫʙʽʯʥʠʡ ʤʝʪʨ "m3" ʘʙʦ "m^3" 

ɻʘʣʦʥ "gal" 

ʉʪʦʣʦʚʘ ʣʦʞʢʘ "tbs" 

ʏʘʡʥʘ ʣʦʞʢʘ "tsp" 

 

ʅʘʚʝʜʝʥʽ ʥʠʞʯʝ ʩʢʦʨʦʯʝʥʽ ʧʨʝʬʽʢʩʠ ʦʜʠʥʠʮʴ ʤʦʞʥʘ ʧʨʠʻʜʥʘʪʠ ʜʦ 

ʙʫʜʴï̫ ʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʭʽʜʥʦʾ ʘʙʦ ʢʽʥʮʝʚʦʾ ʦʜʠʥʠʮʽ (ʪʘʙʣ. 2.4). 

 

ʊʘʙʣʠʮʷ 2.4 

ʇʨʠʩʪʘʚʢʠ ʜʦ ʚʠʤʽʨʶʚʘʥʠʭ ʚʝʣʠʯʠʥ 

ʇʨʝʬʽʢʩ ʄʥʦʞʥʠʢ ɸʙʨʝʚʽʘʪʫʨʘ 

ʪʝʨʘ 1E+12 "T"  

ʛʽʛʘ 1E+09 "G" 

ʤʝʛʘ 1E+06 "M"  

ʢʽʣʦ 1E+03 "k" 

ʛʝʢʪʦ 1E+02 "h" 

ʜʝʢʘ 1E+01 "da" ʘʙʦ "e" 

ʜʝʮʠ 1Eï01 "d" 

ʩʘʥʪʠ 1Eï02 "c" 

ʤʽʣʽ 1Eï03 "m" 

ʤʽʢʨʦ 1Eï06 "u" 

ʥʘʥʦ 1Eï09 "n" 
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ʧʽʢʦ 1Eï12 "p" 

 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʇʈɽʆɹʈ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ ʚ ʪʘʙʣ. 2.5. 

 

ʊʘʙʣʠʮʷ 2.5 

ʇʨʠʢʣʘʜʠ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ ʇʈɽʆɹʈ 

ʇʝʨʝʪʚʦʨʶʻ ʛʨʘʜʫʩʠ ʌʘʨʝʥʛʝʡʪʘ ʥʘ 

ʛʨʘʜʫʩʠ ʎʝʣʴʩʽʷ 
 

ʇʝʨʝʪʚʦʨʶʻ 10 ʬʫʥʪʽʚ ʤʘʩʠ ʥʘ 

ʢʽʣʦʛʨʘʤʠ 
 

ʇʝʨʝʪʚʦʨʶʻ 1000 ʤʝʪʨʽʚ ʚʽʜʩʪʘʥʽ ʥʘ 

ʢʽʣʦʤʝʪʨʠ 
 

ʇʝʨʝʪʚʦʨʶʻ 7 ʣʽʪʨʽʚ ʻʤʢʦʩʪʽ ʥʘ 

ʛʘʣʦʥʠ 
 

ʊʠʧʠ ʜʘʥʠʭ ʥʝ ʦʜʥʘʢʦʚʽ, ʪʦʤʫ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʧʦʤʠʣʢʘ. 
 

 

2.1.3 ɸʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʟ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ 

ʽʥʰʫ onïline 

 

ʆʢʨʽʤ MS Excel ʪʘʢʦʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʧʝʨʝʚʝʜʝʥʥʷ ʦʥʣʘʡʥ. ɯʩʥʫʻ 

ʙʘʛʘʪʦ ʦʥʣʘʡʥ ʢʘʣʴʢʫʣʷʪʦʨʽʚ, ʷʢʽ ʰʚʠʜʢʦ ʧʝʨʝʚʦʜʷʪʴ ʯʠʩʣʘ ʽ ʚʠʢʦʥʫʶʪʴ ʥʘʜ 

ʥʠʤʠ ʜʽʾ. ʅʘʧʨʠʢʣʘʜ, ʢʘʣʴʢʫʣʷʪʦʨ ʥʘ ʩʘʡʪʽ http://matworld.ru/ ʟʘ ʧʦʩʠʣʘʥʥʷʤ 

http://matworld.ru/calculator/perevodïchisel.php (ʨʠʩ. 2.1) 

 

 

ʈʠʩ. 2.1. ʆʥʣʘʡʥ ʢʘʣʴʢʫʣʷʪʦʨ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʢʘʣʴʢʫʣʷʪʦʨʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.2ï2.8. 
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ʈʠʩ. 2.2. ʇʝʨʝʚʝʜʝʥʥʷ ʮʽʣʦʛʦ ʯʠʩʣʘ ʽʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ  

ʯʠʩʣʝʥʥʷ ʫ ʜʚʽʡʢʦʚʫ 

 

 

 

ʈʠʩ. 2.3. ʇʝʨʝʚʝʜʝʥʥʷ ʜʨʦʙʦʚʦʛʦ ʯʠʩʣʘ ʽʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ  

ʯʠʩʣʝʥʥʷ ʫ ʜʚʽʡʢʦʚʫ 
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ʈʠʩ. 2.4. ʇʝʨʝʚʝʜʝʥʥʷ ʮʽʣʦʛʦ ʯʠʩʣʘ ʽʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ  

ʯʠʩʣʝʥʥʷ ʫ ʚʽʩʽʤʢʦʚʫ 

 

 

ʈʠʩ. 2.5. ʇʝʨʝʚʝʜʝʥʥʷ ʮʽʣʦʛʦ ʯʠʩʣʘ ʽʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ  

ʯʠʩʣʝʥʥʷ ʫ ʰʽʩʪʥʘʜʮʷʪʢʦʚʫ 

 

 

 

ʈʠʩ. 2.6. ʇʝʨʝʚʝʜʝʥʥʷ ʮʽʣʦʛʦ ʯʠʩʣʘ ʽʟ ʜʚʽʡʢʦʚʦʾ ʩʠʩʪʝʤʠ  

ʯʠʩʣʝʥʥʷ ʫ ʜʝʩʷʪʢʦʚʫ 

 

 

 

ʈʠʩ. 2.7. ʇʝʨʝʚʝʜʝʥʥʷ ʮʽʣʦʛʦ ʯʠʩʣʘ ʽʟ ʚʽʩʽʤʢʦʚʦʾ ʩʠʩʪʝʤʠ  
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ʯʠʩʣʝʥʥʷ ʫ ʜʝʩʷʪʢʦʚʫ 

 

 

 

ʈʠʩ.2.8. ʇʝʨʝʚʝʜʝʥʥʷ ʮʽʣʦʛʦ ʯʠʩʣʘ ʽʟ ʰʽʩʪʥʘʜʮʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ  

ʯʠʩʣʝʥʥʷ ʫ ʜʝʩʷʪʢʦʚʫ 

 

ʉʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ ʧʝʨʝʚʝʩʪʠ ʯʠʩʣʘ ʚ ʢʦʜ, 

ʟʨʦʟʫʤʽʣʠʡ ʜʣʷ ʢʦʤʧôʶʪʝʨʘ, ʘʣʝ ʽ ʧʨʝʜʩʪʘʚʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʠʜʽ ʢʦʜʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʪʨʠ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʤʽʞ 

ʩʠʩʪʝʤʘʤʠ ʯʠʩʣʝʥʥʷ. ɹʽʣʴʰ ʰʚʠʜʢʦ ʽ ʟʨʫʯʥʦ ʮʝ ʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ onïline 

ʢʘʣʴʢʫʣʷʪʦʨʽʚ ʪʘ ʧʘʢʝʪʫ MS Excel. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʪʘʙʣʠʮʽ ʜʣʷ 

ʧʝʨʝʚʝʜʝʥʥʷ, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ. ʇʨʦʪʝ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʚʠʢʦʥʫʚʘʥʠʭ ʜʽʡ ï ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʚʝʜʝʥʥʷ, ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʨʘʮʶʚʘʪʠ 

ʥʘʚʠʢʠ ʚʨʫʯʥʫ. ʅʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʨʘʤʽʩʪʠ ʧʦʪʽʤ ʧʠʰʫʪʴ ʧʨʦʛʨʘʤʠ. 

ʈʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʬʫʥʢʮʽʾ MS Excel ʽ ʢʘʣʴʢʫʣʷʪʦʨ onïline ʻ ʧʨʦʛʨʘʤʘʤʠ, ʚ ʷʢʽ 

ʟʘʢʣʘʜʝʥʦ ʧʝʚʥʽ ʘʣʛʦʨʠʪʤʠ ʧʝʨʝʚʝʜʝʥʥʷ. 

ʇʨʦʪʝ, MS Excel ʥʝ ʧʦʢʘʟʫʻ ʧʨʦʤʽʞʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʘ ʚʠʜʘʻ ʣʠʰʝ 

ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʎʴʦʛʦ ʥʝ ʟʘʚʞʜʠ ʜʦʩʪʘʪʥʴʦ. ɼʝʷʢʽ ʢʘʣʴʢʫʣʷʪʦʨʠ 

ʧʝʨʝʚʝʜʝʥʥʷ onïline ʚʠʚʦʜʷʪʴ ʧʦʚʥʫ ʚʠʢʣʘʜʢʫ. ɿ ʾʭ ʨʦʟʨʘʭʫʥʢʘʤʠ ʤʦʞʥʘ 

ʟʚʽʨʷʪʠ ʚʠʢʦʥʘʥʽ ʚʨʫʯʥʫ. 

ʆʢʨʽʤ ʨʦʟʛʣʷʥʫʪʠʭ ʩʠʩʪʝʤ ʦʙʯʠʩʣʝʥʥʷ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʰʽ: 

ʪʨʦʾʯʥʫ, ʯʝʪʚʝʨʠʯʥʫ, ʧôʷʪʠʨʠʯʥʫ ʽ ʪ.ʜ., ʘʣʝ ʚʦʥʠ ʥʝ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ʄʦʞʣʠʚʦ ʥʘʚʽʪʴ ʧʨʠʜʫʤʘʪʠ ʚʣʘʩʥʫ ʩʠʩʪʝʤʫ ʦʙʯʠʩʣʝʥʥʷ ʽ 

ʧʨʘʚʠʣʘ ʧʝʨʝʚʝʜʝʥʥʷ ʽʟ ʥʝʾ ʜʦ ʽʥʰʠʭ ʩʠʩʪʝʤ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 1 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʩʚʦʾʪʠ ʘʣʛʦʨʠʪʤ ʧʝʨʝʚʝʜʝʥʥʷ ʤʽʞ ʩʠʩʪʝʤʘʤʠ 

ʦʙʯʠʩʣʝʥʥʷ ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʟʘʩʦʙʘʤʠ MS Excel. 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ʇʝʨʝʚʝʩʪʠ ʽʟ ʚʢʘʟʘʥʦʾ ʚ ʜʝʩʷʪʢʦʚʫ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ: 

ï 721,1728 



133 

 

ï 234,12516 

ï 1011,0012 

ï D1A4,F316 

 

2. ʇʝʨʝʚʝʩʪʠ ʽʟ ʜʝʩʷʪʢʦʚʦʾ ʫ ʚʢʘʟʘʥʫ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ: 

ï 6493510 Ÿ X16 

ï 2910 Ÿ X2 

ï 1310 Ÿ X2 

ï 511010 Ÿ X2 

ï 61310 Ÿ X8 

 

3. ʇʝʨʝʚʝʩʪʠ ʜʝʩʷʪʢʦʚʽ ʜʨʦʙʠ ʫ ʚʢʘʟʘʥʫ ʩʠʩʪʝʤʫ ʯʠʩʣʝʥʥʷ: 

ï 0,12510 Ÿ X2 

ï 0,37510 Ÿ X8 

ï 0,32812510 Ÿ X2 

ï 0,02410 Ÿ X8 

ï 0,414062510 Ÿ X2 

 

4. ʇʝʨʝʚʝʩʪʠ ʠʟ ʙʽʪ ʚ ʂʙʘʡʪ: 

ï 429217 ʙʽʪ 

ï 424719 ʙʽʪ 

 

5. ʇʝʨʝʚʝʩʪʠ ʠʟ ʂʙʘʡʪ ʚ ʙʽʪ: 

ï 301 ʂʙʘʡʪ 

ï 274 ʂʙʘʡʪ 317 ɹʘʡʪ 2 ʙʽʪ. 

6. ɿʘʧʠʩʘʪʠ ʚʣʘʩʥʫ ʜʘʪʫ ʥʘʨʦʜʞʝʥʥʷ ʽ ʧʝʨʝʚʝʩʪʠ ʾʾ ʚ ç2è, ç8è, ç16è 

ʩʠʩʪʝʤʠ ʦʙʯʠʩʣʝʥʥʷ, ʘ ʧʦʪʽʤ ʧʨʦʚʝʩʪʠ ʧʝʨʝʚʽʨʢʫ. 

7. ɿʘʧʠʩʘʪʠ ʜʝʩʷʪʢʦʚʽ ʯʠʩʣʘ, ʟʘ ʟʘʚʜʘʥʥʷʤ ʚʠʜʘʥʠʤ ʚʠʢʣʘʜʘʯʝʤ, ʚ ç2è, 

ç8è, ç16è ʩʠʩʪʝʤʘʭ ʦʙʯʠʩʣʝʥʥʷ, ʘ ʧʦʪʽʤ ʧʨʦʚʝʩʪʠ ʧʝʨʝʚʽʨʢʫ (ʪʘʙʣ. 2.6). 

 

ʊʘʙʣʠʮʷ 2.6 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʯʠʩʣʝʥʥʷ 

Ѕ ͘κͨ ͙̉ͫ͊͡ ͍ млς͍ ͚͜ ͙͔ͫͫͭͣ͜ ͦ͋;͙͔ͫͤͤ͡Ύ 
1 56 21 22,5 63,8 

2 62 17 14,7 14,4 
3 81 32 31,8 25,7 

4 128 44 22,2 21,7 

5 49 47 11,4 27,3 
6 27 88 8,1 28,4 

7 34 96 44,4 26,7 
8 55 16 47,3 32,7 

9 27 37 25,7 14,5 
10 39 42 83,7 51,7 
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11 18 78 46,9 62,4 
12 29 10 30,3 88,6 

13 77 105 19,4 22,3 
14 84 93 22,3 29,4 

15 79 151 28,4 80,7 

16 100 118 11,9 39,3 
17 23 200 55,4 45,8 

18 50 131 10,5 14,7 
19 70 114 87,5 67,4 

20 90 95 91,5 27,1 
 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʟʠʮʽʡʥʽʡ ʽ ʥʝʧʦʟʠʮʽʡʥʽʡ ʩʠʩʪʝʤʘʤ ʦʙʯʠʩʣʝʥʥʷ. 

2. ʇʦʷʩʥʽʪʴ ʟʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʽʟ ʜʝʩʷʪʢʦʚʦʾ 

ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ ʚ ʽʥʰʽ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ. 

3. ʇʦʷʩʥʽʪʴ ʟʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʧʝʨʝʚʝʜʝʥʥʷ ʯʠʩʝʣ ʫ ʜʝʩʷʪʢʦʚʫ ʩʠʩʪʝʤʫ 

ʯʠʩʣʝʥʥʷ ʟ ʽʥʰʠʭ ʩʠʩʪʝʤ ʯʠʩʣʝʥʥʷ 

4. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠ ʧʝʨʝʚʦʜʽ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʽʟ ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ 

ʦʙʯʠʩʣʝʥʥʷ ʜʦ ʽʥʰʠʭ? 

5. ʗʢʘ ʬʫʥʢʮʽʷ ʫ ʪʘʙʣʠʯʥʦʤʫ ʧʨʦʮʝʩʦʨʽ Excel ʚʠʢʦʥʫʻ ʧʝʨʝʚʝʜʝʥʥʷ ʤʽʞ 

ʦʜʥʦʨʽʜʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʇʦʷʩʥʽʪʴ ʾʾ ʘʨʛʫʤʝʥʪʠ. 

 

2.2. ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʽ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ ʟʘʩʦʙʘʤʠ Excel 

ɼʣʷ ʥʘʦʯʥʦʾ ʦʮʽʥʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʠʢʦʥʫʶʪʴ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʽʘʛʨʘʤ ï ʛʨʘʬʽʯʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʚʠʛʣʷʜʽ ʢʨʠʚʦʾ ʘʙʦ ʩʪʦʚʧʯʠʢʽʚ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ. 

ɼʣʷ ʧʽʜʛʦʪʦʚʢʠ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʩʽʙ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʨʷʜʢʽʚ/ʩʪʦʚʧʮʽʚ ʟʘʩʦʙʘʤʠ ʘʨʠʬʤʝʪʠʯʥʦʾ ʘʙʦ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʧʨʦʛʨʝʩʽʾ. ɼʣʷ ʚʠʢʣʠʢʫ ʜʽʘʣʦʛʫ ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʧʫʥʢʪʦʤ çʇʨʦʛʨʝʩʽʷè ʩʧʘʜʥʦʛʦ ʤʝʥʶ, ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ ʩʪʨʽʯʢʠ 

çɻʦʣʦʚʥʘè (ʨʠʩ. 2.9).  

  
ʈʠʩ. 2.9. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʝʩʽʾ  
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ʋ ʢʦʤʽʨʮʽ ʨʦʙʦʯʦʛʦ ʘʨʢʫʰʘ ʚʚʦʜʷʪʴ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ, ʘ ʫ 

ʬʦʨʤʽ ʦʙʠʨʘʶʪʴ ʪʠʧ ʧʨʦʛʨʝʩʽʾ: ʘʨʠʬʤʝʪʠʯʥʘ, ʛʝʦʤʝʪʨʠʯʥʘ, ʜʘʪʠ, 

ʘʚʪʦʟʘʧʦʚʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʚʦʜʷʪʴ ʰʘʛ ʽ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ.  

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ʫ ʩʫʩʽʜʥʴʦʤʫ ʩʪʦʚʧʮʽ ʚʚʦʜʷʪʴ ʬʫʥʢʮʽʶ, ʷʢʘ 

ʚʜ̔ʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʘʨʛʫʤʝʥʪʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʤʘʡʩʪʨʦʤ ʬʫʥʢʮʽʡ, ʢʥʦʧʢʘ , ʚʠʙʨʘʪʠ ʢʘʪʝʛʦʨʽʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, ʘ 

ʧʽʩʣʷ ʨʦʟʪʷʛʥʫʪʠ ʬʦʨʤʫʣʫ ʧʦ ʩʪʦʚʧʮʶ. 

ɼʽʘʛʨʘʤʫ ʙʫʜʫʶʪʴ, ʚʠʜʽʣʠʚʰʠ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ ʽʟ ʟʥʘʯʝʥʥʷʤʠ 

ʘʨʛʫʤʝʥʪʫ ʽ ʬʫʥʢʮʽʾ, ʽ ʢʦʨʠʩʪʫʶʯʠʩʴ ʢʥʦʧʢʦʶ çɻʨʘʬʠʢè ʩʪʨʽʯʢʠ çɺʩʪʘʚʢʘè, 

ʨʦʟʪʘʰʦʚʫʶʪʴ ʾʾ ʥʘ ʮʴʦʤʫ ʞ ʘʨʢʫʰʽ. 

ʇʨʠ ʨʦʙʦʪʽ ʟ ʜʽʘʛʨʘʤʦʶ ʥʘ ʩʪʨʽʯʮʽ ʟ'ʷʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʟʘʢʣʘʜʢʠ 

çʂʦʥʩʪʨʫʢʪʦʨè, çʄʘʢʝʪè, çʌʦʨʤʘʪè, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʦʢʨʝʤʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʽʘʛʨʘʤʠ. ʊʘʢ, ʜʣʷ ʚʢʘʟʽʚʢʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʙʫʜʫʚʘʪʠʤʝʪʴʩʷ ʛʨʘʬʽʢ, ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ  çɺʠʙʨʘʪʠ ʜʘʥʽè 

ʩʪʨʽʯʢʠ çʂʦʥʩʪʨʫʢʪʦʨè. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʥʦʧʢʫ ʜʽʘʣʦʛʫ  ʤʦʞʥʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʢʘʟʘʪʠ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʪʨʽʙʥʽ ʜʘʥʽ.  

ʋ ʧʝʨʝʣʽʢʫ çɽʣʝʤʝʥʪʠ ʣʝʛʝʥʜʠ (ʨʷʜʠ)è ʜʽʘʣʦʛʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʷʜʠ 

ʜʘʥʠʭ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ (ʨʠʩ. 2.10). ʉʢʽʣʴʢʠ ʨʷʜʽʚ ʫ ʮʴʦʤʫ 

ʩʧʠʩʢʫ, ʩʪʽʣʴʢʠ ʛʨʘʬʽʢʽʚ ʙʫʜʝ ʚ ʦʜʥʽʡ ʜʽʘʛʨʘʤʽ. ɺ ʦʜʥʽʡ ʜʽʘʛʨʘʤʽ ʤʦʞʥʘ 

ʚʽʜʦʙʨʘʞʘʪʠ ʢʽʣʴʢʘ ʨʷʜʽʚ (ʛʨʘʬʽʢʽʚ), ʜʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʥʦʧʢʘ 

çɼʦʜʘʪʠè. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʥʦʧʢʠ çɼʦʜʘʪʠè, çɿʤʽʥʠʪʠè, çɺʠʜʘʣʠʪʠè ʤʦʞʥʘ 

ʧʦʧʦʚʥʠʪʠ ʘʙʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʛʨʘʬʽʢʽʚ. 

 

 
 

ʈʠʩ. 2.10. ɿʤʽʥʘ ʽʤʝʥʽ ʨʷʜʫ 

  

ʋ ʚʽʜʧʦʚʽʜʥʦʤʫ ʜʽʘʣʦʟʽ ʚʢʘʟʫʻʪʴʩʷ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ (ʫ ʧʨʠʢʣʘʜʽ ʮʝ 
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ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ A2: A12), ʱʦ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ (ʨʠʩ. 

2.11). ɺ ʷʢʦʩʪʽ ʟʥʘʯʝʥʴ ʢʦʤʽʨʦʢ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ ʯʠʩʣʦʚʽ, ʪʘʢ ʽ ʪʝʢʩʪʦʚʽ 

ʟʥʘʯʝʥʥʷ. ʂʥʦʧʢʘ çʉʪʨʦʢʘ/ʩʪʦʣʙʝʮè ʜʦʟʚʦʣʷʻ ʧʦʤʽʥʷʪʠ ʤʽʩʮʷʤʠ ʚʝʨʪʠʢʘʣʴʥʫ 

ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʦʩʽ ʚ ʜʽʘʛʨʘʤʽ. 

 

 
 

ʈʠʩ. 2.11. ɿʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ ʨʷʜʫ ʜʘʥʠʭ 

 

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʪʘ ʪʘʙʣʠʮʷ ʟʥʘʯʝʥʴ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.12. 

ʇʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʜʽʘʛʨʘʤʠ ʦʙʠʨʘʶʪʴ ʪʦʯʢʦʚʫ ʜʽʘʛʨʘʤʫ ʽʟ ʟʥʘʯʝʥʥʷʤʠ, 

ʟôʻʜʥʘʥʠʤʠ ʟʛʣʘʜʞʫʚʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ ʙʝʟ ʤʘʨʢʝʨʽʚ. 

 

 
 

 

ʈʠʩ. 2.12. ʊʘʙʣʠʮʷ ʟʥʘʯʝʥʴ ʽ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ y = 2sin23x 

 

ʇʦʙʫʜʦʚʘ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ. ɸʥʘʣʽʟ ʇʘʨʝʪʦ ï ʮʝ ʩʧʦʩʽʙ ʜʦʩʣʽʜʞʝʥʥʷ ʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ 1897 ʨʦʮʽ ʽʪʘʣʽʡʩʴʢʠʤ ʝʢʦʥʦʤʽʩʪʦʤ 

ɺʽʣʴʬʨʝʜʦ ʇʘʨʝʪʦ. ɸʥʘʣʽʟ ʇʘʨʝʪʦ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʨʽʟʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʞʠʚʘʥʥʷ ʟʘʭʦʜʽʚ 

ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʪʫʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʙʫʜʫʻʪʴʩʷ ʜʽʘʛʨʘʤʘ ʇʘʨʝʪʦ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ "ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʫ ʤʝʥʰʽʩʪʴ" ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ "ʥʝʟʥʘʯʥʦ 

ʚʘʞʣʠʚʦʶ ʙʽʣʴʰʽʩʪʶ.  
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʙʫʚ ʩʬʦʨʤʫʣʴʦʚʘʥʠʡ ʪʘʢ ʟʚʘʥʠʡ çʧʨʠʥʮʠʧ 

ʇʘʨʝʪʦè ʘʙʦ ʧʨʠʥʮʠʧ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ç20ï80è, ʷʢʠʡ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. ʊʘʢ, 20% ʚʨʦʞʘʶ 

ʚʠʟʥʘʯʘʶʪʴ 80% ʜʦʭʦʜʽʚ ʚʽʜ ʡʦʛʦ ʧʨʦʜʘʞʫ.  

ʄʦʞʥʘ ʟʥʘʡʪʠ ʯʠʤʘʣʦ ʢʦʨʠʩʥʠʭ ʽʜʝʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʯʘʩʪʢʫ ʜʽʡʩʥʦ 

ʢʦʨʠʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʪʘʪʪʽ ʘʙʦ ʯʘʩʪʢʫ ʧʦʪʨʽʙʥʠʭ ʬʘʡʣʽʚ ʥʘ ʜʠʩʢʫ 

ʢʦʤʧ'ʶʪʝʨʘ. 

ʇʦʙʫʜʦʚʫ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʜʝʷʢʦʾ ʫʟʘʛʘʣʴʥʝʥʦʾ 

ʟʘʜʘʯʽ ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʣʽʢʫ ʬʘʢʪʦʨʽʚ ʽ ʚʥʝʩʢʽʚ (ʯʘʩʪʦʢ) ʯʠʥʥʠʢʽʚ ʚ ʟʘʛʘʣʴʥʠʡ 

ʨʝʟʫʣʴʪʘʪ (ʪʘʙʣ. 2.7). ʌʘʢʪʦʨʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʣʽʢ ʟʘʭʦʜʽʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʧʝʨʝʣʽʢ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʟʙʠʪʦʢ ʚʽʜ ʢʦʞʥʦʛʦ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʝʨʝʣʽʢ ʧʨʘʚʦʧʦʨʫʰʝʥʴ ʽ ʚʠʪʨʘʪʠ ʥʘ 

ʙʦʨʦʪʴʙʫ ʟ ʮʠʤʠ ʧʨʘʚʦʧʦʨʫʰʝʥʥʷʤʠ. 

ʋ ʩʝʨʝʜʦʚʠʱʽ Excel ʩʢʣʘʜʘʶʪʴ ʪʘʙʣʠʮʶ ʚʠʭʽʜʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʜʘʥʠʭ ʟʘʜʘʯʽ. ʎʽ ʜʘʥʽ ʚʢʘʟʘʥʽ ʥʘ ʦʩʪʘʥʥʽʡ ʩʪʦʨʽʥʮʽ. ʉʝʨʝʜ ʥʠʭ ʥʝʦʙʭʽʜʥʦ 

ʦʙʨʘʪʠ ʪʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʘʨʽʘʥʪʫ. 

ɺʢʣʘʜʠ ʬʘʢʪʦʨʽʚ ʫ ʟʘʛʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʫ ʜʨʫʛʦʤʫ ʩʪʦʚʧʮʽ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʪʘʰʫʚʘʪʠ ʚ ʧʦʨʷʜʢʫ ʾʭ ʩʧʘʜʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ çʉʦʨʪʠʨʦʚʢʘ ï ʇʦ 

ʫʙʳʚʘʥʠʶè. ʋ ʧʝʨʰʦʤʫ ʩʪʦʚʧʮʽ ʚʢʘʟʘʪʠ ʥʘʡʤʝʥʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʘʢʪʦʨʘ. 

 

ʊʘʙʣʠʮʷ 2.7 

ɺʽʜʩʦʨʪʦʚʘʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ 

ʌʘʢʪʦʨʠ ʇʨʠʙʫʪʦʢ 

ʌ1 985680 

ʌ2 852983 

ʌ3 594915 

ʌ4 334776 

ʌ5 294181 

ʌ6 237087 

ʌ7 203609 

ʌ8 162867 

ʌ9 139661 

ʌ10 122885 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʫ ʚʽʜʩʦʪʢʘʭ 

ʥʘʢʦʧʠʯʝʥʫ ʜʦʣʶ ʧʨʠʙʫʪʢʫ. ɺʦʥʘ ʧʦʢʘʟʫʻ ʚʥʝʩʦʢ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ. ʋ ʪʘʙʣʠʮʶ ʜʦʜʘʻʤʦ ʪʨʝʪʽʡ ʩʪʦʚʧʝʮʴ (ʨʠʩ. 2.13) ʽ ʚʠʢʦʥʫʻʤʦ 

ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʥʘʚʝʜʝʥʦʶ ʬʦʨʤʫʣʦʶ. ʊʘʢʦʞ ʫ ʯʝʪʚʝʨʪʦʤʫ ʩʪʦʚʧʮʽ ʜʦʜʘʻʤʦ 

ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʩʽʭ ʬʘʢʪʦʨʽʚ ï 80 %. 
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ʈʠʩ. 2.13. ʈʦʟʨʘʭʫʥʦʢ ʥʘʢʦʧʠʯʝʥʦʾ ʜʦʣʽ ʧʨʠʙʫʪʢʫ 

 

ɺʠʜʽʣʷʻʤʦ ʚʩʽ ʜʘʥʽ ʽ ʙʫʜʫʻʤʦ ʛʽʩʪʦʛʨʘʤʫ ʥʘ ʚʢʣʘʜʮʽ ɺʩʪʘʚʢʘ ï

ɻʠʩʪʦʛʨʘʤʤʘ. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.14. 

  

 
ʈʠʩ. 2.14. ʇʨʦʤʽʞʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ 

ʈʷʜʠ ʟ ʚʽʜʩʦʪʢʘʤʠ ʥʘ ʦʪʨʠʤʘʥʽʡ ʜʽʘʛʨʘʤʽ ʧʦʪʨʽʙʥʦ ʚʽʜʧʨʘʚʠʪʠ ʥʘ 

ʚʪʦʨʠʥʥʫ ʦʩʴ. ɼʣʷ ʮʴʦʛʦ ʚʠʜʽʣʷʻʤʦ ʨʷʜʠ 2 ʽ 3, ʘʣʝ ʮʝ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦ, 

ʦʩʢʽʣʴʢʠ ʾʭ ʧʦʛʘʥʦ ʚʠʜʥʦ ʥʘ ʪʣʽ ʚʝʣʠʢʠʭ ʩʪʦʚʧʮʽʚ ʧʨʠʙʫʪʢʫ. ʊʦʤʫ ʢʨʘʱʝ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʩʧʠʩʢʦʤ, ʱʦ ʚʠʧʘʜʘʻ ʥʘ ʚʢʣʘʜʮʽ ʄʘʢʝʪ (ʨʠʩ. 

2.15): 
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ʈʠʩ. 2.15. ɺʠʜʽʣʝʥʥʷ ʨʷʜʽʚ ʜʘʥʠʭ 

 

ʇʦʪʽʤ ʥʘʞʘʪʠ ʧʦ ʚʠʜʽʣʝʥʦʤʫ ʨʷʜʫ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʽ ʚʠʙʨʘʪʠ 

ʢʦʤʘʥʜʫ ʌʦʨʤʘʪ ʨʷʜʫ (ʌʦʨʤʘʪ ʨʷʜʽʚ ʜʘʥʠʭ) ʽ ʫ ʚʽʢʥʽ ʚʠʙʨʘʪʠ ʦʧʮʽʶ ʇʦ 

ʚʪʦʨʠʥʥʽʡ ʦʩʽ (ʜʦʧʦʤʽʞʥʽʡ ʦʩʽ). ʋ ʧʽʜʩʫʤʢʫ ʥʘʰʘ ʜʽʘʛʨʘʤʘ ʧʦʯʥʝ ʚʠʛʣʷʜʘʪʠ 

ʪʘʢ (ʨʠʩ. 2.16): 

 

 
 

ʈʠʩ. 2.16. ɼʦʜʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʦʩʽ 

 

ɼʣʷ ʨʷʜʽʚ ʅʘʢʦʧʠʯʝʥʘ ʯʘʩʪʢʘ ʧʨʠʙʫʪʢʫ ʽ ʇʦʨʽʛ ʪʨʝʙʘ ʧʦʤʽʥʷʪʠ ʪʠʧ 

ʜʽʘʛʨʘʤʠ ʟʽ ʩʪʦʚʧʮʽʚ ʥʘ ʣʽʥʽʶ. ɼʣʷ ʮʴʦʛʦ ʥʘʪʠʩʥʽʪʴ ʧʦ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʨʷʜʽʚ ʽ 

ʚʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ɿʤʽʥʠʪʠ ʪʠʧ ʜʽʘʛʨʘʤʠ ʜʣʷ ʨʷʜʫ. 

ɿʘʣʠʰʠʪʴʩʷ ʚʠʜʽʣʠʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʨʷʜ ʇʦʨʽʛ ʽ ʚʽʜʬʦʨʤʘʪʫʚʘʪʠ ʡʦʛʦ 

ʪʘʢ, ʱʦʙ ʚʽʥ ʩʪʘʚ ʩʭʦʞʠʡ ʥʘ ʣʽʥʽʶ ʚʽʜʩʽʯʝʥʥʷ, ʘ ʥʝ ʥʘ ʜʘʥʽ (ʪʦʙʪʦ ʧʨʠʙʨʘʪʠ 

ʤʘʨʢʝʨʠ, ʟʨʦʙʠʪʠ ʣʽʥʽʶ ʯʝʨʚʦʥʦʶ ʧʫʥʢʪʠʨʥʦʶ ʽ ʪ.ʜ.). ɺʩʝ ʮʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ, 

ʥʘʪʠʩʥʫʚʰʠ ʧʦ ʨʷʜʫ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʽ ʚʠʙʨʘʚʰʠ ʢʦʤʘʥʜʫ ʌʦʨʤʘʪ 

ʨʷʜʫ. ʊʝʧʝʨ ʜʽʘʛʨʘʤʘ ʧʨʠʡʤʝ ʦʩʪʘʪʦʯʥʠʡ ʚʠʛʣʷʜ ʨʠʩ. 2.17: 
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ʈʠʩ. 2.17. ɼʽʘʛʨʘʤʘ ʇʘʨʝʪʦ 

 

ʇʦ ʥʽʡ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 80% ʧʨʠʙʫʪʢʫ ʧʨʠʥʦʩʷʪʴ 5 ʧʝʨʰʠʭ 

ʪʦʚʘʨʽʚ, ʘ ʥʘ ʚʩʽ ʽʥʰʽ ʪʦʚʘʨʠ ʧʨʠʧʘʜʘʻ ʪʽʣʴʢʠ 20% ʧʨʠʙʫʪʢʫ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 2 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʩʚʦʾʪʠ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʶ 

ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ ʚ ʩʝʨʝʜʦʚʠʱʽ Excel.  

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  
1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ Excel. 

2. ʇʦʙʫʜʫʚʘʪʠ ʘʨʠʬʤʝʪʠʯʥʫ ʽ ʛʝʦʤʝʪʨʠʯʥʫ ʧʨʦʛʨʝʩʽʾ ʧʦ ʩʪʦʚʧʮʷʭ, 

ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʜʦʨʽʚʥʶʻ 0 ʽ 1, ʢʨʦʢ ï 1.5, ʘ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ï 10. 

3. ʅʘ ʪʦʤʫ ʞ ʘʨʢʫʰʽ ʩʪʚʦʨʠʪʠ ʪʘʙʣʠʮʶ, ʫ ʧʝʨʰʦʤʫ ʩʪʦʚʙʮʽ ʷʢʦʾ ʚʚʝʩʪʠ 

ʘʨʠʬʤʝʪʠʯʥʫ ʧʨʦʛʨʝʩʽʶ ʚʽʜ 0 ʜʦ 1 ʟ ʰʘʛʦʤ 0.1. ʋ ʜʨʫʛʦʤʫ ʩʪʦʚʧʮʽ ʥʘʚʧʨʦʪʠ 

ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʚʚʝʩʪʠ ʬʫʥʢʮʽʶ y = 2sin23x ʽ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ 

ʚʩʽʭ x. 

4. ɸʥʘʣʦʛʽʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ y = 3cos22x ʽ y = 2sin24x. 

5. ɼʦʜʘʪʠ ʧʽʜʧʠʩʠ ʩʪʦʚʙʮʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʜʘʢʪʦʨ ʬʦʨʤʫʣ. 

6. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʚ ʦʜʥʽʡ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ ʪʘ 

ʟʨʦʙʠʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʽʜʧʠʩʠ ʟʥʘʯʝʥʴ. 

7. ʆʙʨʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʟʛʽʜʥʦ ʚʘʨʽʘʥʪʫ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ʇʘʨʝʪʦ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

8. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ.  

9. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ Excel. 

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 
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ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʚʘʨʽʘʥʪʘ 1: 

ɺʠʜ ʢʫʣʴʪʫʨʠ ʆʙôʻʤ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ (ʪʠʩ. ʪʦʥ) 

ʇʰʝʥʠʮʷ ʦʟʠʤʘ ʠ ʷʨʦʚʘ 1556,4 

ʈʦʞ ʦʟʠʤʘ 156,9 

ʗʯʤʽʥʴ 627,0 

ʆʚʝʩ 125,3 

ʂʫʢʫʨʫʜʟʘ 0,6 

ʇʨʦʩʦ 82,9 

ɻʨʝʯʢʘ 44,1 

ɿʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ 4,2 

 

ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʚʘʨʽʘʥʪʘ 2: 

ɺʠʜʠ ʧʨʦʜʫʢʮʽʾ ʆʙôʻʤ ʚʠʨʦʙʥʠʮʪʚʘ (ʪʦʥʥ) 

ʄôʷʩʦ, ʚʢʣʶʯʘʶʯʠ ʩʫʙʧʨʦʜʫʢʪʠ 4619 

ʂʦʚʙʘʩʥʽ ʚʠʨʦʙʠ 5203 

ʄʘʩʣʦ ʪʚʘʨʠʥʥʝ 5286 

ʉʠʨ ʠ ʙʨʠʥʟʘ 1373 

ʎʽʣʴʥʦʤʦʣʦʯʥʘ ʧʨʦʜʫʢʮʽʷ 37841 

ʄʫʢʘ 243783 

ʂʨʫʧʘ 37112 

ʍʣʽʙ ʽ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ  57146 

ʂʦʥʜʠʪʝʨʩʴʢʽ ʚʠʨʦʙʠ 6782 

 
ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʚʘʨʽʘʥʪʘ 3: 

ɺʠʜʠ ʧʝʨʝʚʝʟʝʥʴ ʆʙôʻʤ ʧʝʨʝʚʝʟʝʥʴ, ʪʠʩ. ʪʦʥʥ 

ʂʦʢʩ 126,0 

ʅʘʬʪʘ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʠ 4895,0 

ʏʦʨʥʽ ʤʝʪʘʣʠ 2097,0 

ʃʽʩʥʽ ʛʨʫʟʠ 26,0 

ʍʽʤʽʯʥʽ ʽ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ  29,0 

ɿʝʨʥʦ ʽ ʧʨʦʜʫʢʪʠ ʧʝʨʝʤʦʣʫ 919,0 

ʎʝʤʝʥʪ 239,0 

ʃʦʤ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ 187,0 

ʂʦʤʙʽʢʦʨʤʠ 25,0 

ɹʫʜʽʚʝʣʴʥʽ ʛʨʫʟʠ 5553,0 

 
˭͙͊ͨͭ͊ͤͤΎ ʜʣʷ ʩʘʤʦ͔͔͍͙ͨͪͪ͜͟ 

1. ʗʢʽ ʪʠʧʠ ʧʨʦʛʨʝʩʽʡ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʚ Excel? 

2. ʗʢʽ ʧʘʨʘʤʝʪʨʠ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʨʦʛʨʝʩʽʾ? 

3. ɺʢʘʞʽʪʴ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʚʚʝʜʝʥʥʷ ʬʦʨʤʫʣ ʚ Excel. 

4. ʇʦʷʩʥʽʪʴ ʚʠʙʽʨ ʜʽʘʛʨʘʤʠ ʪʦʯʢʦʚʦʛʦ ʪʠʧʫ ʽʟ ʟôʻʜʥʘʥʥʷʤ ʟʥʘʯʝʥʴ 

ʟʛʣʘʜʞʫʚʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ ʙʝʟ ʤʘʨʢʝʨʽʚ. 

5. ʗʢ ʟʘʜʘʶʪʴʩʷ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʥʘ ʦʩʷʭ ʜʽʘʛʨʘʤʠ?  
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6. ʇʦʷʩʥʽʪʴ ʧʨʠʥʮʠʧ, ʧʦʢʣʘʜʝʥʠʡ ʫ ʧʦʙʫʜʦʚʫ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ. 

 ʅʘʚʝʜʽʪʴ ʚʣʘʩʥʽ ʧʨʠʢʣʘʜʠ.  

7. ʗʢ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʜʽʘʛʨʘʤʠ ʇʘʨʝʪʦ? 

 

2.3. ʄʦʜʝʣʶʚʘʥʥʷ ʙʽʦʨʠʪʤʽʚ ʣʶʜʠʥʠ 

ɯʩʥʫʻ ʛʽʧʦʪʝʟʘ, ʱʦ ʞʠʪʪʷ ʣʶʜʠʥʠ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʪʨʴʦʤ ʮʠʢʣʽʯʥʠʤ 

ʧʨʦʮʝʩʘʤ, ʪʘʢ ʟʚʘʥʠʤ ʙʽʦʨʠʪʤʘʤ. ʎʽ ʮʠʢʣʠ ʦʧʠʩʫʶʪʴ ʬʽʟʠʯʥʠʡ, ʝʤʦʮʽʡʥʠʡ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ. ɹʽʦʨʠʪʤʠ ʥʘʰʦʛʦ ʦʨʛʘʥʽʟʤʫ ʤʘʶʪʴ ʚʠʜ 

ʩʠʥʫʩʦʾʜʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. ɿʣʝʪʠ ʛʨʘʬʽʢʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʨʠʷʪʣʠʚʠʤ ʜʥʷʤ, ʘ 

ʪʦʯʢʠ, ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʫ ʟ ʚʽʩʩʶ ʘʙʩʮʠʩ (ʚʽʩʴ ʭ), ʻ ʢʨʠʪʠʯʥʠʤʠ. 

ɿʘ ʪʦʯʢʫ ʚʽʜʣʽʢʫ ʚʩʽʭ ʙʽʦʨʠʪʤʽʚ ʙʝʨʝʪʴʩʷ ʜʝʥʴ ʥʘʨʦʜʞʝʥʥʷ ʣʶʜʠʥʠ. ʋ 

ʮʝʡ ʤʦʤʝʥʪ ʚʩʽ ʪʨʠ ʙʽʦʨʠʪʤʠ ʧʝʨʝʪʠʥʘʶʪʴ ʚʽʩʴ ʘʙʩʮʠʩ, ʦʩʢʽʣʴʢʠ ʧʨʦʮʝʩ ʧʦʷʚʠ 

ʥʘ ʩʚʽʪ ʜʫʞʝ ʚʘʞʢʠʡ ʜʣʷ ʣʶʜʠʥʠ, ʘʜʞʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʚʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʦʚʽʪʨʷʥʝ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʣʦʙʘʣʴʥʘ ʧʝʨʝʙʫʜʦʚʘ ʚʩʴʦʛʦ 

ʦʨʛʘʥʽʟʤʫ. 

ʌʽʟʠʯʥʠʡ ʙʽʦʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʻ ʞʠʪʪʻʚʽ ʩʠʣʠ ʣʶʜʠʥʠ. ʁʦʛʦ 

ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 23 ʜʥʷ. ɽʤʦʮʽʡʥʠʡ ʙʽʦʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʥʫʪʨʽʰʥʽʡ 

ʥʘʩʪʨʽʡ ʣʶʜʠʥʠ, ʾʾ ʟʙʫʜʣʠʚʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʝʤʦʮʽʡʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʝʤʦʮʽʡʥʦʛʦ ʮʠʢʣʫ ʜʦʨʽʚʥʶʻ 

28 ʜʥʷʤ. ʊʨʝʪʽʡ ʙʽʦʨʠʪʤ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʟʫʤʦʚʽ ʟʜʽʙʥʦʩʪʽ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʩʪʘʥ ʣʶʜʠʥʠ. ʁʦʛʦ ʮʠʢʣʽʯʥʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 33 ʜʥʷ. 

ɺʽʜʧʦʚʽʜʥʦʶ ʤʘʪʝʤʘʪʠʯʥʦʶ ʬʫʥʢʮʽʻʶ ʜʦ ʢʦʞʥʦʛʦ ʟ ʙʽʦʨʠʪʤʽʚ ʻ 

ʩʠʥʫʩʦʾʜʘ. ʇʝʨʽʦʜ ʩʠʥʫʩʦʾʜʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 23, 28 ʽ 33 ʜʥʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʙʽʦʨʠʪʤʫ. ʇʦʯʘʪʦʢ ʫʩʽʭ ʪʨʴʦʭ ʩʠʥʫʩʦʾʜ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(0;0). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʪʫʧʥʦʾ ʪʦʯʢʠ ʛʨʘʬʽʢʫ ʙʽʦʨʠʪʤʫ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ 

ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʧʝʨʽʦʜ ʙʽʦʨʠʪʤʫ ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʧʝʨʽʦʜ ʩʠʥʫʩʦʾʜʠ, ʱʦ ʜʦʨʽʚʥʶʻ 

2ˊ ʘʙʦ 3600. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʬʽʟʠʯʥʦʛʦ ʙʽʦʨʠʪʤʫ ʨʦʟʨʘʭʫʥʦʢ ʤʘʻ ʚʠʜ: 360/23 = 

15,650. ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʬʽʢʩʫʻʪʴʩʷ ʷʢ ʘʙʩʦʣʶʪʥʝ ʧʦʩʠʣʘʥʥʷ, ʽ ʜʦʜʘʻʪʴʩʷ 

ʜʦ ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʦʢʠ ʥʝ ʦʪʨʠʤʘʻʤʦ 3600 ʚ ʢʽʥʮʽ ʧʝʨʽʦʜʫ.  

ɼʘʣʽ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʚ ʛʨʘʜʫʩʘʭ ʧʝʨʝʪʚʦʨʶʻʤʦ ʥʘ ʨʘʜʽʘʥʠ, ʽ 

ʦʙʯʠʩʣʶʻʤʦ ʾʭ ʩʠʥʫʩ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ 

ʙʽʦʨʠʪʤʽʚ ʜʣʷ ʣʶʜʠʥʠ ʟ ʜʘʪʦʶ ʥʘʨʦʜʞʝʥʥʷ 30.05.1985 ʨ. ʆʢʨʽʤ ʮʴʦʛʦ 

ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʪʘʢʦʞ ʙʫʜʫʪʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.8.  

ʊʘʙʣʠʮʷ 2.8 

ɺʭʽʜʥʽ ʜʘʥʽ 

ɼʘʪʘ ʥʘʨʦʜʞʝʥʥʷ 30.05.1985 

ʇʦʯʘʪʦʢ ʽʥʪʝʨʚʘʣʫ ʧʨʦʛʥʦʟʫ 09.05.2017 

ʂʽʥʝʮʴ ʽʥʪʝʨʚʘʣʫ ʧʨʦʛʥʦʟʫ 

ʬʽʟʠʯʥʦʛʦ ʙʽʦʨʠʪʤʫ 
01.06.2017 

ʂʽʥʝʮʴ ʽʥʪʝʨʚʘʣʫ ʧʨʦʛʥʦʟʫ 

ʝʤʦʮʽʡʥʦʛʦ ʙʽʦʨʠʪʤʫ 
06.06.2017 

ʂʽʥʝʮʴ ʽʥʪʝʨʚʘʣʫ ʧʨʦʛʥʦʟʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʙʽʦʨʠʪʤʫ 
11.06.2017 
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ʇʝʨʝʜ ʧʦʙʫʜʦʚʦʶ ʚʣʘʩʥʠʭ ʙʽʦʨʠʪʤʽʚ ʥʝʦʙʭʽʜʥʦ ʧʽʜʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʞʠʪʠʭ ʜʥʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʽʜ ʧʦʚʥʦʾ ʧʦʪʦʯʥʦʾ ʜʘʪʠ ʥʝʦʙʭʽʜʥʦ ʚʽʜʥʷʪʠ ʜʘʪʫ 

ʥʘʨʦʜʞʝʥʥʷ. ʇʨʠʢʣʘʜ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2.9. 

ʊʘʙʣʠʮʷ 2.9 

ʇʦʧʝʨʝʜʥʽ ʨʦʟʨʘʭʫʥʢʠ 

ɼʘʪʘ ʥʘʨʦʜʞʝʥʥʷ 30.05.1985 

ʇʦʪʦʯʥʘ ʜʘʪʘ 09.05.2017 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʞʠʪʠʭ ʜʥʽʚ (ʬʦʨʤʫʣʘ) =ɺ3ïɺ21 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʞʠʪʠʭ ʜʥʽʚ 11662 

ʂʽʣʴʢʽʩʪʴ ʧʦʚʥʠʭ ʧʨʦʞʠʪʠʭ ʧʝʨʽʦʜʽʚ =11662/360=32 

ɿʘʣʠʰʦʢ (ʜʥʽʚ) =11662ï(32*360)=142 

ɿʤʽʱʝʥʥʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ (0;0) 
142mod23=4  

(142=23*6+4) 

 

ʆʧʝʨʘʮʽʷ mod ʚʠʟʥʘʯʘʻ ʟʘʣʠʰʦʢ ʚʽʜ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʜʽʣʝʥʥʷ. ʊʦʙʪʦ, 

8mod2 = 0 (8=4*2+0), ʘ 7mod2 = 1 (7=3*2+1). ʋ Excel ʟʘʣʠʰʦʢ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʆʉʊɸʊ. ʆʪʞʝ, ʥʘ ʧʦʪʦʯʥʫ ʜʘʪʫ ï 09.05.2017 ʧʨʠʧʘʜʘʻ 

4ïʘ ʪʦʯʢʘ ʚʽʜ ʧʦʯʘʪʢʫ ʬʽʟʠʯʥʦʛʦ ʙʽʦʨʠʪʤʫ. 

1. ʌʽʟʠʯʥʠʡ ʙʽʦʨʠʪʤ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʬʽʟʠʯʥʦʛʦ ʙʽʦʨʠʪʤʫ 

ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʽ 3 ʽ 4. ʇʝʨʰʽ ʪʨʠ ʨʷʜʢʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ, ʘʣʝ ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʜʽʘʛʨʘʤʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʟʤʽʱʝʥʥʷ ʜʦʨʽʚʥʶʻ 3 (ʪʘʙʣ. 

2.10, 2.11). 

ʊʘʙʣʠʮʷ 2.10 

ʈʦʟʨʘʭʫʥʢʠ ʬʽʟʠʯʥʦʛʦ ʙʽʦʨʠʪʤʫ 

ɼʘʪʘ ʧʨʦʛʥʦʟʫ 
ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s 

ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s (ʨʘʜ) 
sin(s) 

06.05.2017 0 0 0 

07.05.2017 =360/232 =ʈɸɼʀɸʅʓ(C7)3 =SIN(D7)4 

08.05.2017 =C7+$C$7 =ʈɸɼʀɸʅʓ(C8) =SIN(D8) 

09.05.2017 =C8+$C$7 =ʈɸɼʀɸʅʓ(C9) =SIN(D9) 

10.05.2017 =C9+$C$7 =ʈɸɼʀɸʅʓ(C10) =SIN(D10) 

11.05.2017 =C10+$C$7 =ʈɸɼʀɸʅʓ(C11) =SIN(D11) 

12.05.2017 =C11+$C$7 =ʈɸɼʀɸʅʓ(C12) =SIN(D12) 

13.05.2017 =C12+$C$7 =ʈɸɼʀɸʅʓ(C13) =SIN(D13) 

14.05.2017 =C13+$C$7 =ʈɸɼʀɸʅʓ(C14) =SIN(D14) 

15.05.2017 =C14+$C$7 =ʈɸɼʀɸʅʓ(C15) =SIN(D15) 

16.05.2017 =C15+$C$7 =ʈɸɼʀɸʅʓ(C16) =SIN(D16) 

17.05.2017 =C16+$C$7 =ʈɸɼʀɸʅʓ(C17) =SIN(D17) 

                                           
1 ʇʦʪʦʯʥʘ ʜʘʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʢʦʤʽʨʮʽ ɺ2, ʘ ʜʘʪʘ ʥʘʨʦʜʞʝʥʥʷ ï ʚ ʢʦʤʽʨʮʽ ɺ3 
2 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ ʉ7 
3 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ D7 
4 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ E7 
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18.05.2017 =C17+$C$7 =ʈɸɼʀɸʅʓ(C18) =SIN(D18) 

19.05.2017 =C18+$C$7 =ʈɸɼʀɸʅʓ(C19) =SIN(D19) 

20.05.2017 =C19+$C$7 =ʈɸɼʀɸʅʓ(C20) =SIN(D20) 

21.05.2017 =C20+$C$7 =ʈɸɼʀɸʅʓ(C21) =SIN(D21) 

22.05.2017 =C21+$C$7 =ʈɸɼʀɸʅʓ(C22) =SIN(D22) 

23.05.2017 =C22+$C$7 =ʈɸɼʀɸʅʓ(C23) =SIN(D23) 

24.05.2017 =C23+$C$7 =ʈɸɼʀɸʅʓ(C24) =SIN(D24) 

25.05.2017 =C24+$C$7 =ʈɸɼʀɸʅʓ(C25) =SIN(D25) 

26.05.2017 =C25+$C$7 =ʈɸɼʀɸʅʓ(C26) =SIN(D26) 

27.05.2017 =C26+$C$7 =ʈɸɼʀɸʅʓ(C27) =SIN(D27) 

28.05.2017 =C27+$C$7 =ʈɸɼʀɸʅʓ(C28) =SIN(D28) 

29.05.2017 =C28+$C$7 =ʈɸɼʀɸʅʓ(C29) =SIN(D29) 

30.05.2017 =C29+$C$7 =ʈɸɼʀɸʅʓ(C30) =SIN(D30) 

01.06.2017 =C30+$C$7 =ʈɸɼʀɸʅʓ(C31) =SIN(D31) 

 

ʊʘʙʣʠʮʷ 2.11 

ʈʦʟʨʘʭʫʥʢʠ ʬʽʟʠʯʥʦʛʦ ʙʽʦʨʠʪʤʫ 

ɼʘʪʘ ʧʨʦʛʥʦʟʫ 
ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s 

ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s(ʨʘʜ) 
sin(s) 

06.05.2017 0 0 0 

07.05.2017 15,65 0,27 0,27 

08.05.2017 31,30 0,55 0,52 

09.05.2017 46,96 0,82 0,73 

10.05.2017 62,61 1,09 0,89 

11.05.2017 78,26 1,37 0,98 

12.05.2017 93,91 1,64 1,00 

13.05.2017 109,57 1,91 0,94 

14.05.2017 125,22 2,19 0,82 

15.05.2017 140,87 2,46 0,63 

16.05.2017 156,52 2,73 0,40 

17.05.2017 172,17 3,01 0,14 

18.05.2017 187,83 3,28 ï0,14 

19.05.2017 203,48 3,55 ï0,40 

20.05.2017 219,13 3,82 ï0,63 

21.05.2017 234,78 4,10 ï0,82 

22.05.2017 250,43 4,37 ï0,94 

23.05.2017 266,09 4,64 ï1,00 

24.05.2017 281,74 4,92 ï0,98 

25.05.2017 297,39 5,19 ï0,89 

26.05.2017 313,04 5,46 ï0,73 

27.05.2017 328,70 5,74 ï0,52 

28.05.2017 344,35 6,01 ï0,27 

29.05.2017 360,00 6,28 0,00 
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30.05.2017 375,65 6,56 0,27 

31.05.2017 391,30 6,83 0,52 

01.06.2017 406,96 7,10 0,73 

 

ʇʝʨʝʚʽʨʢʦʶ ʩʣʫʞʘʪʴ ʟʥʘʯʝʥʥʷ ʨʷʜʢʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʢʨʦʢ 

ʟʤʽʱʝʥʥʷ ʚʠʱʝ ʚʽʜ ʦʩʪʘʥʥʴʦʛʦ, ʽ ʤʘʶʪʴ ʜʦʨʽʚʥʶʚʘʪʠ 3600 ʜʣʷ ʥʘʢʦʧʠʯʝʥʦʾ 

ʯʘʩʪʢʠ s, 6,28 ï ʜʣʷ ʥʘʢʦʧʠʯʝʥʦʾ ʯʘʩʪʢʠ s ʚ ʨʘʜʽʘʥʘʭ, 0 ï ʜʣʷ sin(s). ɻʨʘʬʽʢ 

ʬʽʟʠʯʥʦʛʦ ʙʽʦʨʠʪʤʫ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.18. ʅʘ ʥʴʦʤʫ ʚʠʜʥʦ, ʱʦ ʚ 15ïʠʡ ʜʝʥʴ 

ʙʽʦʨʠʪʤʫ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʬʽʟʠʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ 4ïʠʡ ʜʝʥʴ ʙʽʦʨʠʪʤʫ ʙʫʜʝ 

ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʟʜʘʯʽ ʟʘʣʽʢʫ ʟ ʬʽʟʢʫʣʴʪʫʨʠ. ʈʦʟʨʘʭʫʥʢʠ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʝʤʦʮʽʡʥʦʛʦ ʙʽʦʨʠʪʤʫ ʟ ʧʝʨʽʦʜʦʤ 28 ʜʥʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 3 ʽ 4. ɻʨʘʬʽʢ 

ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2.19, ʨʦʟʨʘʭʫʥʢʠ ï ʚ ʪʘʙʣʠʮʷʭ 2.12, 2.13. ɿʤʽʱʝʥʥʷ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ (0;0) ʜʦʨʽʚʥʶʻ 142mod28=2 (142=28*5+2). 

 

 
 

ʈʠʩ. 2.18. ʇʨʦʛʥʦʟ ʬʽʟʠʯʥʦʛʦ ʙʽʦʨʠʪʤʫ  

ʊʘʙʣʠʮʷ 2.12 

ʈʦʟʨʘʭʫʥʢʠ ʝʤʦʮʽʡʥʦʛʦ ʙʽʦʨʠʪʤʫ 

ɼʘʪʘ ʧʨʦʛʥʦʟʫ 
ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s 

ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s (ʨʘʜ) 
sin(s) 

08.05.2017 0 0 0 

09.05.2017 =360/285 =ʈɸɼʀɸʅʓ(H7)6 =SIN(I7)7 

10.05.2017 =H7+$H$7 =ʈɸɼʀɸʅʓ(H8) =SIN(I8) 

11.05.2017 =H8+$H$7 =ʈɸɼʀɸʅʓ(H9) =SIN(I9) 

12.05.2017 =H9+$H$7 =ʈɸɼʀɸʅʓ(H10) =SIN(I10) 

13.05.2017 =H10+$H$7 =ʈɸɼʀɸʅʓ(H11) =SIN(I11) 

14.05.2017 =H11+$H$7 =ʈɸɼʀɸʅʓ(H12) =SIN(I12) 

15.05.2017 =H12+$H$7 =ʈɸɼʀɸʅʓ(H13) =SIN(I13) 

16.05.2017 =H13+$H$7 =ʈɸɼʀɸʅʓ(H14) =SIN(I14) 

                                           
5 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ H7 
6 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ I7 
7 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ J7 
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17.05.2017 =H14+$H$7 =ʈɸɼʀɸʅʓ(H15) =SIN(I15) 

18.05.2017 =H15+$H$7 =ʈɸɼʀɸʅʓ(H16) =SIN(I16) 

19.05.2017 =H16+$H$7 =ʈɸɼʀɸʅʓ(H17) =SIN(I17) 

20.05.2017 =H17+$H$7 =ʈɸɼʀɸʅʓ(H18) =SIN(I18) 

21.05.2017 =H18+$H$7 =ʈɸɼʀɸʅʓ(H19) =SIN(I19) 

22.05.2017 =H19+$H$7 =ʈɸɼʀɸʅʓ(H20) =SIN(I20) 

23.05.2017 =H20+$H$7 =ʈɸɼʀɸʅʓ(H21) =SIN(I21) 

24.05.2017 =H21+$H$7 =ʈɸɼʀɸʅʓ(H22) =SIN(I22) 

25.05.2017 =H22+$H$7 =ʈɸɼʀɸʅʓ(H23) =SIN(I23) 

26.05.2017 =H23+$H$7 =ʈɸɼʀɸʅʓ(H24) =SIN(I24) 

27.05.2017 =H24+$H$7 =ʈɸɼʀɸʅʓ(H25) =SIN(I25) 

28.05.2017 =H25+$H$7 =ʈɸɼʀɸʅʓ(H26) =SIN(I26) 

29.05.2017 =H26+$H$7 =ʈɸɼʀɸʅʓ(H27) =SIN(I27) 

30.05.2017 =H27+$H$7 =ʈɸɼʀɸʅʓ(H28) =SIN(I28) 

31.05.2017 =H28+$H$7 =ʈɸɼʀɸʅʓ(H29) =SIN(I29) 

01.06.2017 =H29+$H$7 =ʈɸɼʀɸʅʓ(H30) =SIN(I30) 

02.06.2017 =H30+$H$7 =ʈɸɼʀɸʅʓ(H31) =SIN(I31) 

03.06.2017 =H31+$H$7 =ʈɸɼʀɸʅʓ(H32) =SIN(I32) 

04.06.2017 =H32+$H$7 =ʈɸɼʀɸʅʓ(H33) =SIN(I33) 

05.06.2017 =H33+$H$7 =ʈɸɼʀɸʅʓ(H34) =SIN(I34) 
 

ʊʘʙʣʠʮʷ 2.13 

ʈʦʟʨʘʭʫʥʢʠ ʝʤʦʮʽʡʥʦʛʦ ʙʽʦʨʠʪʤʫ 

ɼʘʪʘ ʧʨʦʛʥʦʟʫ 
ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s 

ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s (ʨʘʜ) 
sin(s) 

08.05.2017 0 0,00 0 

09.05.2017 12,86 0,22 0,22 

10.05.2017 25,71 0,45 0,43 

11.05.2017 38,57 0,67 0,62 

12.05.2017 51,43 0,90 0,78 

13.05.2017 64,29 1,12 0,90 

14.05.2017 77,14 1,35 0,97 

15.05.2017 90,00 1,57 1,00 

16.05.2017 102,86 1,80 0,97 

17.05.2017 115,71 2,02 0,90 

18.05.2017 128,57 2,24 0,78 

19.05.2017 141,43 2,47 0,62 

20.05.2017 154,29 2,69 0,43 

21.05.2017 167,14 2,92 0,22 

22.05.2017 180,00 3,14 0,00 

23.05.2017 192,86 3,37 ï0,22 

24.05.2017 205,71 3,59 ï0,43 

25.05.2017 218,57 3,81 ï0,62 
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26.05.2017 231,43 4,04 ï0,78 

27.05.2017 244,29 4,26 ï0,90 

28.05.2017 257,14 4,49 ï0,97 

29.05.2017 270,00 4,71 ï1,00 

30.05.2017 282,86 4,94 ï0,97 

31.05.2017 295,71 5,16 ï0,90 

01.06.2017 308,57 5,39 ï0,78 

02.06.2017 321,43 5,61 ï0,62 

03.06.2017 334,29 5,83 ï0,43 

04.06.2017 347,14 6,06 ï0,22 

05.06.2017 360,00 6,28 0,00 

 

 
 

ʈʠʩ. 2.19. ʇʨʦʛʥʦʟ ʝʤʦʮʽʡʥʦʛʦ ʙʽʦʨʠʪʤʫ 

 

ɿ ʛʨʘʬʽʢʫ ʝʤʦʮʽʡʥʦʛʦ ʙʽʦʨʠʪʤʫ ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ 

ʧʦʭʦʜʫ ʚ ʪʝʘʪʨ ʻ 6ïʠʡ ʜʝʥʴ. ʈʦʟʨʘʭʫʥʢʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʙʽʦʨʠʪʤʫ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʟ ʧʝʨʽʦʜʦʤ 33 ʜʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʷʭ 2.14 ʽ 2.15. 

ɻʨʘʬʽʢ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2.20. ɿʤʽʱʝʥʥʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ (0;0) ʜʦʨʽʚʥʶʻ 

142mod33=10 (142=33*4+10). 

ʊʘʙʣʠʮʷ 2.14 

ʈʦʟʨʘʭʫʥʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʙʽʦʨʠʪʤʫ 

ɼʘʪʘ 

ʧʨʦʛʥʦʟʫ 

ʅʘʢʦʧʠʯʝʥʘ ʯʘʩʪʢʘ, 

s 

ʅʘʢʦʧʠʯʝʥʘ ʯʘʩʪʢʘ, s 

(ʨʘʜ) 
sin(s) 

30.04.2017 0 0 0 

01.05.2017 =360/338 =ʈɸɼʀɸʅʓ(M7)9 =SIN(N7)10 

                                           
8 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ M7 
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02.05.2017 =M7+$M$7 =ʈɸɼʀɸʅʓ(M8) =SIN(N8) 

03.05.2017 =M8+$M$7 =ʈɸɼʀɸʅʓ(M9) =SIN(N9) 

04.05.2017 =M9+$M$7 =ʈɸɼʀɸʅʓ(M10) =SIN(N10) 

05.05.2017 =M10+$M$7 =ʈɸɼʀɸʅʓ(M11) =SIN(N11) 

06.05.2017 =M11+$M$7 =ʈɸɼʀɸʅʓ(M12) =SIN(N12) 

07.05.2017 =M12+$M$7 =ʈɸɼʀɸʅʓ(M13) =SIN(N13) 

08.05.2017 =M13+$M$7 =ʈɸɼʀɸʅʓ(M14) =SIN(N14) 

09.05.2017 =M14+$M$7 =ʈɸɼʀɸʅʓ(M15) =SIN(N15) 

10.05.2017 =M15+$M$7 =ʈɸɼʀɸʅʓ(M16) =SIN(N16) 

11.05.2017 =M16+$M$7 =ʈɸɼʀɸʅʓ(M17) =SIN(N17) 

12.05.2017 =M17+$M$7 =ʈɸɼʀɸʅʓ(M18) =SIN(N18) 

13.05.2017 =M18+$M$7 =ʈɸɼʀɸʅʓ(M19) =SIN(N19) 

14.05.2017 =M19+$M$7 =ʈɸɼʀɸʅʓ(M20) =SIN(N20) 

15.05.2017 =M20+$M$7 =ʈɸɼʀɸʅʓ(M21) =SIN(N21) 

16.05.2017 =M21+$M$7 =ʈɸɼʀɸʅʓ(M22) =SIN(N22) 

17.05.2017 =M22+$M$7 =ʈɸɼʀɸʅʓ(M23) =SIN(N23) 

18.05.2017 =M23+$M$7 =ʈɸɼʀɸʅʓ(M24) =SIN(N24) 

19.05.2017 =M24+$M$7 =ʈɸɼʀɸʅʓ(M25) =SIN(N25) 

20.05.2017 =M25+$M$7 =ʈɸɼʀɸʅʓ(M26) =SIN(N26) 

21.05.2017 =M26+$M$7 =ʈɸɼʀɸʅʓ(M27) =SIN(N27) 

22.05.2017 =M27+$M$7 =ʈɸɼʀɸʅʓ(M28) =SIN(N28) 

23.05.2017 =M28+$M$7 =ʈɸɼʀɸʅʓ(M29) =SIN(N29) 

24.05.2017 =M29+$M$7 =ʈɸɼʀɸʅʓ(M30) =SIN(N30) 

25.05.2017 =M30+$M$7 =ʈɸɼʀɸʅʓ(M31) =SIN(N31) 

26.05.2017 =M31+$M$7 =ʈɸɼʀɸʅʓ(M32) =SIN(N32) 

27.05.2017 =M32+$M$7 =ʈɸɼʀɸʅʓ(M33) =SIN(N33) 

28.05.2017 =M33+$M$7 =ʈɸɼʀɸʅʓ(M34) =SIN(N34) 

29.05.2017 =M34+$M$7 =ʈɸɼʀɸʅʓ(M35) =SIN(N35) 

30.05.2017 =M35+$M$7 =ʈɸɼʀɸʅʓ(M36) =SIN(N36) 

31.05.2017 =M36+$M$7 =ʈɸɼʀɸʅʓ(M37) =SIN(N37) 

01.06.2017 =M37+$M$7 =ʈɸɼʀɸʅʓ(M38) =SIN(N38) 

02.06.2017 =M38+$M$7 =ʈɸɼʀɸʅʓ(M39) =SIN(N39) 

03.06.2017 =M39+$M$7 =ʈɸɼʀɸʅʓ(M40) =SIN(N40) 

                                                                                                                                        
9 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ N7 
10 ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʦ ʚ ʢʦʤʽʨʮʽ O7 
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04.06.2017 =M40+$M$7 =ʈɸɼʀɸʅʓ(M41) =SIN(N41) 

05.06.2017 =M41+$M$7 =ʈɸɼʀɸʅʓ(M42) =SIN(N42) 

06.06.2017 =M42+$M$7 =ʈɸɼʀɸʅʓ(M43) =SIN(N43) 

07.06.2017 =M43+$M$7 =ʈɸɼʀɸʅʓ(M44) =SIN(N44) 

08.06.2017 =M44+$M$7 =ʈɸɼʀɸʅʓ(M45) =SIN(N45) 

09.06.2017 =M45+$M$7 =ʈɸɼʀɸʅʓ(M46) =SIN(N46) 

10.06.2017 =M46+$M$7 =ʈɸɼʀɸʅʓ(M47) =SIN(N47) 

11.06.2017 =M47+$M$7 =ʈɸɼʀɸʅʓ(M48) =SIN(N48) 

ʊʘʙʣʠʮʷ 2.15 

ʈʦʟʨʘʭʫʥʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʙʽʦʨʠʪʤʫ 

ɼʘʪʘ 

ʧʨʦʛʥʦʟʫ 

ʅʘʢʦʧʠʯʝʥʘ 

ʯʘʩʪʢʘ, s 

ʅʘʢʦʧʠʯʝʥʘ ʯʘʩʪʢʘ, s 

(ʨʘʜ) 
sin(s) 

30.04.2017 0 0,00 0 

01.05.2017 10,91 0,19 0,19 

02.05.2017 21,82 0,38 0,37 

03.05.2017 32,73 0,57 0,54 

04.05.2017 43,64 0,76 0,69 

05.05.2017 54,55 0,95 0,81 

06.05.2017 65,45 1,14 0,91 

07.05.2017 76,36 1,33 0,97 

08.05.2017 87,27 1,52 1,00 

09.05.2017 98,18 1,71 0,99 

10.05.2017 109,09 1,90 0,95 

11.05.2017 120,00 2,09 0,87 

12.05.2017 130,91 2,28 0,76 

13.05.2017 141,82 2,48 0,62 

14.05.2017 152,73 2,67 0,46 

15.05.2017 163,64 2,86 0,28 

16.05.2017 174,55 3,05 0,10 

17.05.2017 185,45 3,24 ï0,10 

18.05.2017 196,36 3,43 ï0,28 

19.05.2017 207,27 3,62 ï0,46 

20.05.2017 218,18 3,81 ï0,62 

21.05.2017 229,09 4,00 ï0,76 

22.05.2017 240,00 4,19 ï0,87 

23.05.2017 250,91 4,38 ï0,95 
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24.05.2017 261,82 4,57 ï0,99 

25.05.2017 272,73 4,76 ï1,00 

26.05.2017 283,64 4,95 ï0,97 

27.05.2017 294,55 5,14 ï0,91 

28.05.2017 305,45 5,33 ï0,81 

29.05.2017 316,36 5,52 ï0,69 

30.05.2017 327,27 5,71 ï0,54 

31.05.2017 338,18 5,90 ï0,37 

01.06.2017 349,09 6,09 ï0,19 

02.06.2017 360,00 6,28 0,00 

03.06.2017 370,91 6,47 0,19 

04.06.2017 381,82 6,66 0,37 

05.06.2017 392,73 6,85 0,54 

06.06.2017 403,64 7,04 0,69 

07.06.2017 414,55 7,24 0,81 

08.06.2017 425,45 7,43 0,91 

09.06.2017 436,36 7,62 0,97 

10.06.2017 447,27 7,81 1,00 

11.06.2017 458,18 8,00 0,99 

 

 
 

ʈʠʩ. 2.20. ʇʨʦʛʥʦʟ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʙʽʦʨʠʪʤʫ 

 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤ ʧʨʦʛʥʦʟʦʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʙʽʦʨʠʪʤʫ ʚʠʜʥʦ, ʱʦ 
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ʤʘʢʩʠʤʘʣʴʥʽ ʫʩʧʽʭʠ ʚ ʥʘʚʯʘʥʥʽ ʧʨʠʭʦʜʷʪʴʩʷ ʥʘ 1ïʠʡ ʜʝʥʴ. ɸ ʤʽʥʽʤʘʣʴʥʽ ï ʥʘ 

9ïʠʡ ʜʝʥʴ. 

ʉʫʤʘʨʥʠʡ ʛʨʘʬʽʢ ʧʦʢʘʟʫʻ ʟʘʛʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʣʶʜʠʥʠ ʧʨʦʪʷʛʦʤ 

ʧʨʦʛʥʦʟʥʦʛʦ ʧʝʨʽʦʜʫ. ʈʦʟʨʘʭʫʥʢʠ ʜʣʷ ʥʴʦʛʦ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.16. ɻʨʘʬʽʢ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.21. 
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ʊʘʙʣʠʮʷ 2.16 

ʈʦʟʨʘʭʫʥʢʠ ʩʫʤʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ˉʧ/ʧ sin(s)  

0 0 0 

1 =ʉʋʄʄ(E7;J7;O7)11 0,68 

2 =ʉʋʄʄ(E8;J8;O8) 1,33 

3 =ʉʋʄʄ(E9;J9;O9) 1,89 

4 =ʉʋʄʄ(E10;J10;O10) 2,36 

5 =ʉʋʄʄ(E11;J11;O11) 2,69 

6 =ʉʋʄʄ(E12;J12;O12) 2,88 

7 =ʉʋʄʄ(E13;J13;O13) 2,91 

8 =ʉʋʄʄ(E14;J14;O14) 2,79 

9 =ʉʋʄʄ(E15;J15;O15) 2,52 

10 =ʉʋʄʄ(E16;J16;O16) 2,13 

11 =ʉʋʄʄ(E17;J17;O17) 1,63 

12 =ʉʋʄʄ(E18;J18;O18) 1,05 

13 =ʉʋʄʄ(E19;J19;O19) 0,44 

14 =ʉʋʄʄ(E20;J20;O20) ï0,17 

15 =ʉʋʄʄ(E21;J21;O21) ï0,76 

16 =ʉʋʄʄ(E22;J22;O22) ï1,28 

17 =ʉʋʄʄ(E23;J23;O23) ï1,72 

18 =ʉʋʄʄ(E24;J24;O24) ï2,04 

19 =ʉʋʄʄ(E25;J25;O25) ï2,25 

20 =ʉʋʄʄ(E26;J26;O26) ï2,32 

21 =ʉʋʄʄ(E27;J27;O27) ï2,28 

22 =ʉʋʄʄ(E28;J28;O28) ï2,11 

23 =ʉʋʄʄ(E29;J29;O29) ï1,85 

24 =ʉʋʄʄ(E30;J30;O30) ï1,50 

25 =ʉʋʄʄ(E31;J31;O31) ï1,10 

26 =ʉʋʄʄ(E32;J32;O32) ï0,67 

27 =ʉʋʄʄ(E33;J33;O33) ï1,13 

28 =ʉʋʄʄ(E34;J34;O34) ï0,81 

29 =ʉʋʄʄ(E35;J35;O35) ï0,47 

30 =ʉʋʄʄ(E36;J36;O36) ï0,54 

31 =ʉʋʄʄ(E37;J37;O37) ï0,37 

32 =ʉʋʄʄ(E38;J38;O38) ï0,19 

33 =ʉʋʄʄ(E39;J39;O39) 0,00 

                                           
11 ʉʪʦʚʙʮʽ E,J,O ʤʽʩʪʷʪʴ ʟʥʘʯʝʥʥʷ ʩʠʥʫʩʫ ʥʘʢʦʧʠʯʝʥʠʭ ʯʘʩʪʦʢ ʜʣʷ ʬʽʟʠʯʥʦʛʦ, ʝʤʦʮʽʡʥʦʛʦ ʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʙʽʦʨʠʪʤʽʚ ʚʽʜʧʦʚʽʜʥʦ. 
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ʈʠʩ. 2.21. ɿʘʛʘʣʴʥʠʡ ʙʽʦʨʠʪʤ 

 

ɯʟ ʛʨʘʬʽʢʫ ʟʘʛʘʣʴʥʦʛʦ ʙʽʦʨʠʪʤʫ ʚʠʜʥʦ, ʱʦ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʘʢʪʠʚʥʽʩʪʴ 

ʙʽʣʴʰʘ, ʥʽʞ ʚ ʜʨʫʛʽʡ. ʉʚʦʛʦ ʧʽʢʫ ʚʦʥʘ ʩʷʛʘʻ ʥʘ 6ïʠʡ ʜʝʥʴ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 3 

ʄʝʪʘ ʨʦʙʦʪʠ: ʉʢʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʢʦʤʧ'ʶʪʝʨʥʫ ʤʦʜʝʣʴ ʚʣʘʩʥʠʭ 

ʙʽʦʨʠʪʤʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʙʫʜʫʚʘʪʠ ʦʢʨʝʤʽ ʜʽʘʛʨʘʤʠ ʜʣʷ 

ʪʨʴʦʭ ʙʽʦʨʠʪʤʽʚ ʽ ʟʘʛʘʣʴʥʫ ʜʽʘʛʨʘʤʫ. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ 

1. ʉʢʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʢʦʤʧ'ʶʪʝʨʥʫ ʤʦʜʝʣʴ. ɺʚʝʩʪʠ ʚ ʢʦʤʽʨʢʠ ʚʭʽʜʥʽ 

ʜʘʥʽ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ. ɼʘʪʘ ʟʘʧʦʚʥʶʻʪʴʩʷ ʟʘ ʬʦʨʤʘʪʦʤ 00.00.0000. 

ʗʢʱʦ ʜʘʪʘ ʥʘʙʨʘʥʘ ʧʨʘʚʠʣʴʥʦ, ʪʦ ʢʦʤʽʨʮʽ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʝ ʧʨʠʩʚʦʻʥʦ 

ʬʦʨʤʘʪ ɼʘʪʘ. ɿʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ. ʆʙʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ʚʽʢ ʚ ʜʥʷʭ. 

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʙʫʜʫʚʘʪʠ ʦʢʨʝʤʽ ʜʽʘʛʨʘʤʠ ʽ ʟʘʛʘʣʴʥʫ 

ʜʽʘʛʨʘʤʫ ʜʣʷ ʪʨʴʦʭ ʙʽʦʨʠʪʤʽʚ. 

3. ʇʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ 

ʜʽʘʛʨʘʤʫ, ʚʠʙʨʘʪʠ ʥʝʩʧʨʠʷʪʣʠʚʽ ʜʥʽ ʜʣʷ ʟʜʘʯʽ ʟʘʣʽʢʫ ʟ ʬʽʟʢʫʣʴʪʫʨʠ. 

ɺʩʪʘʥʦʚʠʪʠ ʜʥʽ ʜʣʷ ʧʦʭʦʜʫ ʚ ʪʝʘʪʨ. ɺʩʪʘʥʦʚʠʪʠ ʜʥʽ, ʢʦʣʠ ʙʫʜʫʪʴ ʥʘʡʙʽʣʴʰ 

(ʥʘʡʤʝʥʰ) ʚʜʘʣʠʤʠ ʥʘʚʯʘʣʴʥʽ ʫʩʧʽʭʠ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʦʩʦʙʣʠʚʽʩʪʴ Excel ʧʨʠ ʨʦʙʦʪʽ ʟ ʜʘʥʠʤʠ ʫ ʬʦʨʤʘʪʽ 

ʜʘʪʠ?  

2. ʗʢʘ ʤʘʪʝʤʘʪʠʯʥʘ ʬʫʥʢʮʽʷ ʻ ʚʽʜʧʦʚʽʜʥʦʶ ʜʦ ʢʦʞʥʦʛʦ ʟ ʙʽʦʨʠʪʤʽʚ? 

3. ʅʘʟʚʽʪʴ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʨʦʙʦʪʽ ʙʽʦʨʠʪʤʽʚ. 

4. ʗʢ ʧʽʜʨʘʭʫʚʘʪʠ ʟʤʽʱʝʥʥʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ ʜʣʷ ʜʘʪʠ ʥʘʨʦʜʞʝʥʥʷ? 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʬʫʥʢʮʽʾ Excel ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʤʽʱʝʥʥʷ? 
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5. ʑʦ ʧʦʢʘʟʫʻ ʩʫʤʘʨʥʠʡ ʛʨʘʬʽʢ ʘʢʪʠʚʥʦʩʪʽ? 

 

2.4. ʈʽʰʝʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʢʣʘʩʽʚ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʨʽʟʥʽ 

ʬʦʨʤʠ ʾʭ ʧʦʩʪʘʥʦʚʦʢ ʟ ʨʷʜʦʤ ʨʽʟʥʠʭ ʦʙʤʝʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʰʫʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ʇʽʜ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʨʦʟʫʤʽʶʪʴ, ʥʘʧʨʠʢʣʘʜ, 

ʤʽʥʽʤʽʟʘʮʽʶ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʜʦʙʨʠʚʘ, ʘʙʦ ʤʘʢʩʠʤʽʟʘʮʽʶ ʦʪʨʠʤʫʚʘʥʦʛʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʘʛʘʣʴʥʦʛʦ ʜʦʭʦʜʫ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ī ʮʝ ʨʦʟʜʽʣ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ 

ʟʘʡʤʘʻʪʴʩʷ ʨʦʟʨʦʙʢʦʶ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ, ʥʘ 

ʘʨʛʫʤʝʥʪʠ ʷʢʦʾ ʥʘʢʣʘʜʝʥʽ ʦʙʤʝʞʝʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤʠ ʽ ʥʘʡʢʨʘʱʝ ʚʠʚʯʝʥʠʤʠ ʩʝʨʝʜ ʟʘʚʜʘʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʃʇ). 

ʍʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʟʘʜʘʯ ʃʇ ʪʘʢʽ [1]: 

1) ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ) ʷʚʣʷʻ ʩʦʙʦʶ ʣʽʥʽʡʥʫ 

ʬʫʥʢʮʽʶ, ʟʘʜʘʥʫ ʥʘ ʝʣʝʤʝʥʪʘʭ ʨʽʰʝʥʥʷ x1, x2, ..., xn; 

2) ʦʙʤʝʞʫʚʘʣʴʥʽ ʫʤʦʚʠ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʤʦʞʣʠʚʽ ʨʽʰʝʥʥʷ, ʤʘʶʪʴ 

ʚʠʜ ʣʽʥʽʡʥʠʭ ʨʽʚʥʦʩʪʝʡ ʘʙʦ ʥʝʨʽʚʥʦʩʪʝʡ. 

 

ʊʨʘʥʩʧʦʨʪʥʘ ʟʘʜʘʯʘ 

ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʟʘʚʜʘʥʴ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ī 

ʪʨʘʥʩʧʦʨʪʥʘ ʟʘʜʘʯʘ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʾʾ ʤʦʞʥʘ ʫʷʚʠʪʠ ʪʘʢ: ʧʦʪʨʽʙʥʦ 

ʟʥʘʡʪʠ ʪʘʢʠʡ ʧʣʘʥ ʜʦʩʪʘʚʢʠ ʚʘʥʪʘʞʽʚ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʜʦ ʩʧʦʞʠʚʘʯʽʚ, ʱʦʙ 

ʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ (ʘʙʦ ʩʫʤʘʨʥʘ ʜʘʣʴʥʽʩʪʴ, ʘʙʦ ʦʙʩʷʛ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ ʚ 

ʪʦʥʥʦīʢʽʣʦʤʝʪʨʘʭ) ʙʫʣʘ ʥʘʡʤʝʥʰʦʶ. ʋ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʛʣʷʜʽ, ʢʦʣʠ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʦʜʠʥ ʚʠʜ ʧʨʦʜʫʢʮʽʾ ʽ ʩʧʦʞʠʚʘʯʘʤ ʙʘʡʜʫʞʝ, ʚʽʜ ʢʦʛʦ ʟ 

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʡʦʛʦ ʦʪʨʠʤʫʚʘʪʠ, ʟʘʚʜʘʥʥʷ ʬʦʨʤʫʣʶʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ. 

ɭ ʨʷʜ ʧʫʥʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ A1, A2, A3, ..., Am ʟ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 

ʦʜʠʥʠʮʶ ʯʘʩʫ (ʤʽʩʷʮʴ, ʢʚʘʨʪʘʣ), ʱʦ ʜʦʨʽʚʥʶʶʪʴ ʚʽʜʧʦʚʽʜʥʦ a1, a2, a3, ..., am, ʽ 

ʧʫʥʢʪʠ ʩʧʦʞʠʚʘʥʥʷ B1, B2, B3, ..., Bn, ʷʢʽ ʩʧʦʞʠʚʘʶʪʴ ʟʘ ʪʦʡ ʞʝ ʧʨʦʤʽʞʦʢ ʯʘʩʫ 

ʚʽʜʧʦʚʽʜʥʦ b1, b2, b3, ..., bn ʧʨʦʜʫʢʮʽʾ. ʋ ʨʘʟʽ, ʷʢʱʦ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘʢʨʠʪʝ 

(ʟʙʘʣʘʥʩʦʚʘʥʝ) ʟʘʚʜʘʥʥʷ, ʩʫʤʘ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʚʩʽʭ m 

ʧʫʥʢʪʘʭīʧʦʩʪʘʯʘʣʴʥʠʢʘʭ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʚʩʽʭ n 

ʧʫʥʢʪʘʭīʩʧʦʞʠʚʘʯʘʭ: ää
==

=
n

j

j

m

i

i ba
11

. ɯʥʘʢʰʝ ʟʘʚʜʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ. ʋ 

ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ää
==

²
n

j

j

m

i

i ba
11

, ʪʦʙʪʦ 

ʤʦʞʣʠʚʽ ʟʘʣʠʰʢʠ ʥʝʟʘʪʨʝʙʫʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʩʢʣʘʜʘʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ [3]. 

ʂʨʽʤ ʪʦʛʦ, ʚʽʜʦʤʽ ʚʠʪʨʘʪʠ ʟ ʧʝʨʝʚʝʟʝʥʥʷ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʢʦʞʥʦʛʦ 

iīʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʜʦ ʢʦʞʥʦʛʦ jīʛʦ ʩʧʦʞʠʚʘʯʘ ī ʮʽ ʚʝʣʠʯʠʥʠ ʧʦʟʥʘʯʘʶʪʴʩʷ 

cij. 

ʅʝʚʽʜʦʤʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚʠʩʪʫʧʘʶʪʴ ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ ʧʝʨʝʚʦʟʷʪʴ ʟ 
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ʢʦʞʥʦʛʦ ʧʫʥʢʪʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʢʦʞʝʥ ʧʫʥʢʪ ʩʧʦʞʠʚʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ 

ʧʦʟʥʘʯʘʶʪʴʩʷ xij. 

ʊʦʜʽ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʧʨʠʢʨʽʧʣʝʥʥʷʤ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʜʦ 

ʩʧʦʞʠʚʘʯʽʚ ʙʫʜʝ ʪʘʢʝ, ʧʨʠ ʷʢʦʤʫ ʩʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʫʜʫʪʴ 

ʥʘʡʤʝʥʰʠʤʠ ää
= =

=
m

i

n

j

ijijsum xcC
1 1

. 

ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʩʧʦʞʠʚʘʯ ʦʪʨʠʤʫʻ ʧʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ 

j

m

i

ij bx =ä
=1

 (ʧʝʨʰʝ ʦʙʤʝʞʝʥʥʷ) ʽ ʢʦʞʝʥ ʧʦʩʪʘʯʘʣʴʥʠʢ ʚʽʜʚʘʥʪʘʞʫʻ ʥʘʷʚʥʫ ʚ 

ʥʴʦʛʦ ʧʨʦʜʫʢʮʽʶ i

n

j

ij ax ¢ä
=1

 (ʜʨʫʛʝ ʦʙʤʝʞʝʥʥʷ). ʅʝʨʽʚʥʽʩʪʴ ʫ ʜʨʫʛʦʤʫ 

ʦʙʤʝʞʝʥʥʽ ʚ ʨʘʟʽ ʟʘʢʨʠʪʦʛʦ ʟʘʚʜʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʨʽʚʥʽʩʪʴ. 

ʗʢ ʽ ʫ ʚʩʽʭ ʧʦʜʽʙʥʠʭ ʚʠʧʘʜʢʘʭ, ʪʫʪ ʪʘʢʦʞ ʦʙʤʦʚʣʷʻʪʴʩʷ ʜʦʜʘʪʥʽʩʪʴ 

ʟʤʽʥʥʠʭ: ʧʦʩʪʘʚʢʘ ʚʽʜ ʷʢʦʛʦʩʴ ʧʫʥʢʪʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʫʥʢʪʫ 

ʩʧʦʞʠʚʘʥʥʷ ʤʦʞʝ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ, ʘʣʝ ʥʝʛʘʪʠʚʥʦʶ, ʪʦʙʪʦ ʩʣʽʜʫʚʘʪʠ ʚ 

ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʙʫʪʠ ʥʝ ʤʦʞʝ, ʪʦʙʪʦ xij> = 0 (ʪʨʝʪʻ ʦʙʤʝʞʝʥʥʷ). ʂʨʽʤ 

ʪʦʛʦ, ʪʘʢ ʷʢ ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ, ʚʠʤʽʨʶʶʪʴʩʷ ʚ ʦʜʠʥʠʮʷʭ 

ʧʨʦʜʫʢʮʽʾ, ʪʦ ʜʨʦʙʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʩʪʘʚʦʢ xij ʪʘʢʦʞ ʥʝʧʨʠʧʫʩʪʠʤʦ (ʯʝʪʚʝʨʪʝ 

ʦʙʤʝʞʝʥʥʷ). 

 

ʈʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ 

ʉʫʪʴ ʟʘʚʜʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʧʦʣʷʛʘʻ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʦʻʜʥʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ ʚʠʨʦʙʽʚ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʴ ʥʘ 

ʨʝʩʫʨʩʠ, ʟ ʷʢʠʭ ʮʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʤʘʢʩʠʤʽʟʘʮʽʾ 

ʧʨʠʙʫʪʢʫ. 

ɭ m ʚʠʨʦʙʽʚ A1, A2, A3, ..., Am ʽ n ʨʝʩʫʨʩʽʚ B1, B2, B3, ..., Bn, ʥʘʷʚʥʠʭ ʥʘ 

ʩʢʣʘʜʽ ʚ ʢʽʣʴʢʦʩʪʽ b1, b2, b3, ..., bn ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ ʪʦʛʦ, ʻ ʤʘʪʨʠʮʷ ʨʦʟʧʦʜʽʣʫ 

ʨʝʩʫʨʩʽʚ xij, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʠʪʨʘʪʫ ʢʽʣʴʢʦʩʪʽ jīʛʦ ʨʝʩʫʨʩʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʦʜʠʥʠʮʽ iīʛʦ ʚʠʨʦʙʫ. 

ʗʢ ʥʝʚʽʜʦʤʽ ʚʝʣʠʯʠʥʠ ʚʠʩʪʫʧʘʶʪʴ ʦʙʩʷʛʠ ʚʠʨʦʙʽʚ a1, a2, a3, ..., am. ɿʘ 

ʢʦʞʥʫ ʦʜʠʥʠʮʶ ʚʠʨʦʙʽʚ A1, A2, A3, ..., Am ʚʠʨʦʙʥʠʢ ʦʪʨʠʤʫʻ ʧʨʠʙʫʪʦʢ ʚ 

ʨʦʟʤʽʨʽ c1, c2, c3, ..., cm. 

ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʧʦʻʜʥʘʥʥʷʤ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʟʥʠʭ 

ʚʠʨʦʙʽʚ ʙʫʜʝ ʪʘʢʝ, ʧʨʠ ʷʢʦʤʫ ʩʫʤʘʨʥʠʡ ʧʨʠʙʫʪʦʢ ʙʫʜʝ ʥʘʡʙʽʣʴʰʠʤ [3]: 

ä
=

=
m

i

iisum caC
1

. 

ʂʽʣʴʢʽʩʪʴ ʢʦʞʥʦʛʦ ʟ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʚʠʨʦʙʽʚ, ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʷʢʘ ʻ ʥʘ ʩʢʣʘʜʽ (ʧʝʨʰʝ 

ʦʙʤʝʞʝʥʥʷ). 

ʆʙʩʷʛʠ ʚʠʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʛʘʪʠʚʥʠʤʠ ʽ ʜʨʦʙʦʚʠʤʠ, 

ʪʦʙʪʦ ai> = 0 (ʜʨʫʛʝ ʦʙʤʝʞʝʥʥʷ) ʽ ai ī ʮʽʣʝ ʟʥʘʯʝʥʥʷ (ʪʨʝʪʻ ʦʙʤʝʞʝʥʥʷ). 
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ɻʨʘʬʽʢ ʟʘʡʥʷʪʦʩʪʽ 

ʉʫʪʴ ʟʘʚʜʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʢʘ ʟʘʡʥʷʪʦʩʪʽ ʧʝʨʩʦʥʘʣʫ, 

ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʧʦ ʛʨʫʧʘʭ, ʧʦʣʷʛʘʻ ʚ ʪʘʢʦʤʫ ʧʽʜʙʦʨʽ ʢʽʣʴʢʦʩʪʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚ 

ʢʦʞʥʽʡ ʟ ʛʨʫʧ, ʧʨʠ ʷʢʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʧʨʠ 

ʟʘʜʦʚʦʣʝʥʥʽ ʧʦʪʨʝʙʠ ʚ ʩʧʽʚʨʦʙʽʪʥʠʢʘʭ ʚ ʢʦʞʝʥ ʟ ʜʥʽʚ. 

ɭ m ʜʥʽʚ ʚ ʟʤʽʥʽ ʽ n ʛʨʫʧ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ɺʽʜʦʤʘ ʧʦʪʨʝʙʘ ʚ ʧʨʘʮʽʚʥʠʢʘʭ 

ʚ ʢʦʞʝʥ ʟ ʜʥʽʚ ʟʤʽʥʠ a1, a2, a3, ..., am. ʆʜʠʥ ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʭʦʜʠʪʴ ʪʽʣʴʢʠ ʚ ʦʜʥʫ 

ʛʨʫʧʫ. 

ʂʨʽʤ ʪʦʛʦ, ʻ ʤʘʪʨʠʮʷ ʨʦʟʧʦʜʽʣʫ ʨʦʙʦʯʠʭ ʽ ʚʠʭʽʜʥʠʭ ʜʥʽʚ ʛʨʫʧ xij, 

ʟʥʘʯʝʥʥʷʤʠ ʷʢʦʾ ʻ 1, ʷʢʱʦ jīʘ ʛʨʫʧʘ ʧʨʘʮʶʻ ʚ iīʠʡ ʜʝʥʴ, ʽ 0, ʷʢʱʦ ʥʝ ʧʨʘʮʶʻ. 

ʗʢ ʥʝʚʽʜʦʤʘ ʚʝʣʠʯʠʥʘ ʚʠʩʪʫʧʘʻ ʢʽʣʴʢʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚ ʛʨʫʧʘʭ b1, b2, b3, ..., 

bn. 

ɺʩʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʨʦʟʤʽʨ ʦʧʣʘʪʠ ʧʨʘʮʽ ʟʘ ʟʤʽʥʫ c. 

ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʦ ʛʨʫʧʘʭ ʙʫʜʝ ʪʘʢʝ, ʧʨʠ 

ʷʢʦʤʫ ʩʫʤʘʨʥʘ ʦʧʣʘʪʘ ʧʨʘʮʽ ä
=

=
n

j

jsum bʩC
1

 ʙʫʜʝ ʤʝʥʰʦʶ. ʇʦ ʩʫʪʽ, ʰʫʢʘʻʪʴʩʷ 

ʤʽʥʽʤʘʣʴʥʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʜʝʥʴ, ʤʘʻ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ ʾʭ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚ ʮʝʡ ʜʝʥʴ i

n

j

jij abx ²ä
=1

 (ʧʝʨʰʝ ʦʙʤʝʞʝʥʥʷ). 

ʏʠʩʣʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʥʝʛʘʪʠʚʥʠʤ ʽ ʜʨʦʙʦʚʠʤ, ʪʦʙʪʦ bj > = 0 

(ʜʨʫʛʝ ʦʙʤʝʞʝʥʥʷ) ʽ bj ī ʮʽʣʝ ʟʥʘʯʝʥʥʷ (ʪʨʝʪʻ ʦʙʤʝʞʝʥʥʷ) [1,2]. 

 

ʈʽʰʝʥʥʷ ʟʘʜʘʯ ʃʇ ʚ ʪʘʙʣʠʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ OpenOffice.org Calc 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʃʇ ʚ ʪʘʙʣʠʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ 

OpenOffice.org Calc, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ: 

1) ʩʪʚʦʨʠʪʠ ʝʢʨʘʥʥʫ ʬʦʨʤʫ ʜʣʷ ʚʚʝʜʝʥʥʷ ʫʤʦʚʠ ʟʘʜʘʯʽ; 

2) ʚʚʝʩʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚ ʝʢʨʘʥʥʫ ʬʦʨʤʫ; 

3) ʚʚʝʩʪʠ ʟʘʣʝʞʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚ ʝʢʨʘʥʥʫ ʬʦʨʤʫ; 

4) ʟʘʜʘʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʽ ʚʚʝʩʪʠ ʦʙʤʝʞʝʥʥʷ (ʫ ʚʽʢʥʽ çʇʦʰʫʢ 

ʨʽʰʝʥʥʷè); 

5) ʟʘʧʫʩʪʠʪʠ ʟʘʜʘʯʫ ʥʘ ʨʽʰʝʥʥʷ (ʫ ʚʽʢʥʽ çʇʦʰʫʢ ʨʽʰʝʥʥʷè). 

ʉʪʚʦʨʝʥʥʷ ʝʢʨʘʥʥʦʾ ʬʦʨʤʠ ʽ ʚʚʝʜʝʥʥʷ ʚ ʥʝʾ ʫʤʦʚʠ ʟʘʜʘʯʽ 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʥʘ ʧʨʠʢʣʘʜʽ ʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ. ɽʢʨʘʥʥʘ 

ʬʦʨʤʘ ʜʣʷ ʚʚʝʜʝʥʥʷ ʫʤʦʚ ʟʘʚʜʘʥʥʷ ʨʘʟʦʤ ʟ ʚʚʝʜʝʥʠʤʠ ʚ ʥʝʾ ʚʠʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.17. 
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ʈʠʩ. 2.17. ɺʚʝʜʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

 

ɺ ʝʢʨʘʥʥʽʡ ʬʦʨʤʽ ʥʘ ʨʠʩ. 1 ʢʦʞʥʽʡ ʟʤʽʥʥʽʡ ʽ ʢʦʞʥʦʤʫ ʢʦʝʬʽʮʽʻʥʪʫ 

ʟʘʚʜʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʤʽʨʢʘ ʚ OpenOffice.org Calc. ɺʠʪʨʘʪʘʤ 

cij ʟ ʧʝʨʝʚʝʟʝʥʥʷ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʧʘʟʦʥ ʢʦʤʽʨʦʢ B13: E16, 

ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʣʝʥʦʾ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʧʨʦʜʫʢʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʧʘʟʦʥ B9: E9, ʘ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʩʧʦʞʠʚʘʯʫ, ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʧʘʟʦʥ H3: H6. ʋ ʮʽ 

ʢʦʤʽʨʢʠ ʚʥʦʩʷʪʴʩʷ ʜʘʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʟʘʚʜʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʽ ʥʘʩʪʫʧʥʽ ʜʘʥʽ, ʜʣʷ ʷʢʠʭ 

ʪʝʞ ʧʦʪʨʽʙʥʦ ʟʘʨʝʟʝʨʚʫʚʘʪʠ ʢʦʤʽʨʢʠ ʪʘʙʣʠʮʽ: 

ī ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ xij, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ ʟ ʢʦʞʥʦʛʦ ʧʫʥʢʪʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚ ʢʦʞʝʥ ʧʫʥʢʪ ʩʧʦʞʠʚʘʥʥʷ ī B3: E6; 

ī ʩʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ī C18; 

ī ʩʫʤʘ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʚʩʽʭ m ʧʫʥʢʪʘʭīʧʦʩʪʘʯʘʣʴʥʠʢʘʭ ī F9; 

ī ʩʫʤʘ ʦʙʩʷʛʽʚ ʩʧʦʞʠʚʘʥʥʷ ʥʘ ʚʩʽʭ n ʧʫʥʢʪʘʭīʩʧʦʞʠʚʘʯʘʭ ī H7; 

ī ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʥʘʜʽʡʰʣʘ ʩʧʦʞʠʚʘʯʘʤ ī G3: G6; 

ī ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ, ʚʽʜʚʘʥʪʘʞʝʥʦʾ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ī B8: E8. 

 

ɺʚʝʜʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚ ʝʢʨʘʥʥʫ ʬʦʨʤʫ 

 

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʦʙʩʷʛʽʚ ʚʽʜʚʘʥʪʘʞʝʥʦʾ ʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʥʘʜʽʡʰʣʘ, ʘ 

ʪʘʢʦʞ ʩʫʤʘʨʥʠʭ ʦʙʩʷʛʽʚ ʥʝʦʙʭʽʜʥʦʾ ʽ ʥʘʷʚʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʫʥʢʮʽʷ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ SUM () ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʽʨʢʠ (ʨʠʩ. 

2.18). ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤʘʨʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʦʪʨʽʙʥʦ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʘʡʩʪʨʦʤ ʬʫʥʢʮʽʡ (ʨʠʩ. 2.19). ʋ ʚʽʢʥʽ ʤʘʡʩʪʨʘ ʚʠʙʠʨʘʻʪʴʩʷ 

ʧʦʪʨʽʙʥʘ ʬʫʥʢʮʽʷ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ SUMPRODUCT (), ʷʢʘ ʧʦʚʝʨʪʘʻ ʩʫʤʫ 

ʜʦʙʫʪʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʜʘʥʠʭ ʤʘʩʠʚʽʚ ī ʤʘʪʨʠʮʽ ʧʝʨʝʚʝʟʝʥʴ ʽ 

ʤʘʪʨʠʮʽ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ. 
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ʈʠʩ. 2.18. ɺʚʝʜʝʥʥʷ ʬʦʨʤʫʣ. 

 

 
 

ʈʠʩ. 2.19. ʄʘʡʩʪʝʨ ʬʫʥʢʮʽʡ. 

 

ʇʦʰʫʢ ʨʽʰʝʥʥʷ 

 

ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʟʘʣʝʞʥʦʩʪʝʡ ʧʨʠʩʪʫʧʘʻʤʦ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚ ʤʝʥʶ ʉʝʨʚʽʩ ʚʠʙʠʨʘʻʪʴʩʷ ʧʫʥʢʪ ʇʦʰʫʢ 

ʨʽʰʝʥʥʷ (ʨʠʩ 2.20). 

ʋ ʚʽʢʥʽ ʨʠʩ. 2.20 ʨʦʙʣʷʪʴʩʷ ʪʘʢʽ ʫʩʪʘʥʦʚʢʠ: 

ī ʧʦʩʠʣʘʥʥʷ ʥʘ ʮʽʣʴʦʚʫ ʢʦʤʽʨʢʫ ʽ ʨʝʟʫʣʴʪʘʪ ʦʧʪʠʤʽʟʘʮʽʾ ī ʤʽʥʽʤʫʤ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ; 

ī ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʤʽʥʶʚʘʥʽ ʢʦʤʽʨʢʠ ī ʤʘʪʨʠʮʶ ʧʝʨʝʚʝʟʝʥʴ; 

ī ʚʚʝʜʝʥʥʷ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʫʤʦʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʱʝ 
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ʦʧʠʩʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ. 

 

 
 

ʈʠʩ. 2.20. ʇʦʰʫʢ ʨʽʰʝʥʥʷ 

 

ʆʩʪʘʥʥʽʡ ʢʨʦʢ ī ʟʘʧʫʩʢ ʟʘʚʜʘʥʥʷ ʥʘ ʨʽʰʝʥʥʷ ī ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ çɺʠʨʽʰʠʪʠè. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ ʦʙʯʠʩʣʝʥʝ 

ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ (ʨʠʩ. 2.21). 

 

 
 

ʈʠʩ. 2.21. ʈʝʟʫʣʴʪʘʪ ʚʠʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ 
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 4 

ʄʝʪʘ ʨʦʙʦʪʠ: ʇʨʠʜʙʘʥʥʷ ʥʘʚʠʯʦʢ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʾʭ ʨʽʰʝʥʥʷ ʚ OpenOffice.org Calc. 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɺʽʜʢʨʠʡʪʝ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ OpenOffice.org Calc. 

2. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʤʝʨʫ ʩʚʦʛʦ ʚʘʨʽʘʥʪʫ (ʪʘʙʣ. 2.17), ʩʬʦʨʤʫʣʶʡʪʝ 

ʫʤʦʚʠ ʟʘʜʘʯ ʽ ʧʦʙʫʜʫʡʪʝ ʾʾ ʤʦʜʝʣʽ. 

3. ɿʥʘʡʜʽʪʴ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʚ OpenOffice.org Calc. 

4. ʇʦʷʩʥʽʪʴ ʝʢʨʘʥʥʽ ʬʦʨʤʠ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʜʘʯ 

ʽ ʧʨʦʮʝʩ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. 

5. ɿʙʝʨʝʞʽʪʴ ʬʘʡʣ ʨʦʙʦʪʠ ʽ ʟʘʢʨʠʡʪʝ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ  

6. ɺʽʜʧʨʘʚʪʝ ʨʦʙʦʪʫ ʥʘ ʧʝʨʝʚʽʨʢʫ ʚʠʢʣʘʜʘʯʫ. 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ʊʘʙʣʠʮʷ 2.17 

ɺʘʨʽʘʥʪʠ ʟʘʚʜʘʥʴ 

ˉ 

ʚʘʨʽʘʥʪʫ 

ʆʧʪʠʤʽʟʘʮʽʷ 

ʈʦʟʧʦʜʽʣ ʨʝʩʫʨʩʽʚ 

(ʀʭʈ)* 

ʊʨʘʥʩʧʦʨʪʥʘ ʟʘʜʘʯʘ 

(ʇʭʇʦʪʨ)* 

ɻʨʘʬʽʢ 

ʟʘʡʥʷʪʦʩʪʽ 

(ɼʭɻ)* 

1 3ʭ6 4ʭ5 10ʭ3 

2 3ʭ6 5ʭ4 10ʭ3 

3 4ʭ5 3ʭ6 10ʭ3 

4 4ʭ5 6ʭ3 10ʭ3 

5 5ʭ4 3ʭ6 10ʭ3 

6 5ʭ4 6ʭ3 10ʭ3 

7 6ʭ3 4ʭ5 10ʭ3 

8 6ʭ3 5ʭ4 9ʭ4 

9 3ʭ6 4ʭ5 9ʭ4 

10 3ʭ6 5ʭ4 9ʭ4 

11 4ʭ5 3ʭ6 9ʭ4 

12 4ʭ5 6ʭ3 9ʭ4 

13 5ʭ4 3ʭ6 9ʭ4 

14 5ʭ4 6ʭ3 9ʭ4 

15 6ʭ3 4ʭ5 8ʭ5 

16 6ʭ3 5ʭ4 8ʭ5 

17 3ʭ6 4ʭ5 8ʭ5 

18 3ʭ6 5ʭ4 8ʭ5 

19 4ʭ5 3ʭ6 8ʭ5 

20 4ʭ5 6ʭ3 8ʭ5 

21 5ʭ4 3ʭ6 8ʭ5 

22 5ʭ4 6ʭ3 7ʭ6 

23 6ʭ3 4ʭ5 7ʭ6 

24 6ʭ3 5ʭ4 7ʭ6 
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25 3ʭ6 4ʭ5 7ʭ6 

26 3ʭ6 5ʭ4 7ʭ6 

27 4ʭ5 3ʭ6 7ʭ6 

28 4ʭ5 6ʭ3 7ʭ6 

29 5ʭ4 6ʭ3 10ʭ3 

30 3ʭ6 5ʭ4 8ʭ5 

* ʇʦʟʥʘʯʝʥʥʷ: ɯ ī ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʚʠʨʦʙʽʚ; ʈ ī ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʨʝʩʫʨʩʽʚ; 

ʇ ī ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ; ʇʦʪʨ ī ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ; ɼ ī ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ 

ʚ ʟʤʽʥʽ; ɻ ī ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ. 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʶ çʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè 

2. ʑʦ ʚ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʨʦʟʫʤʽʶʪʴ ʧʽʜ ʦʧʪʠʤʘʣʴʥʠʤ 

ʨʽʰʝʥʥʷʤ? 

3. ʇʝʨʝʨʘʭʫʡʪʝ ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

4. ʅʘʟʚʽʪʴ ʮʽʣʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ. 

5. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʫʪʴ ʟʘʜʘʯʽ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʢʘ 

ʟʘʡʥʷʪʦʩʪʽ ʧʝʨʩʦʥʘʣʫ 

6. ɺʠʟʥʘʯʪʝ ʘʣʛʦʨʠʪʤ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ 

ʪʘʙʣʠʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ OpenOffice.org Calc. 

7. ʗʢʠʡ ʟʘʩʽʙ OpenOffice.org Calc ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ? ʅʘʟʚʽʪʴ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʝʪʘʧʠ ʨʽʰʝʥʥʷ. 

 

2.5. ʈʽʰʝʥʥʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʦʨʘ 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʽ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʮʴʦʛʦ ʚ ʪʦʤʫ, ʱʦ, ʟʥʘʶʯʠ 

ʭʘʨʘʢʪʝʨ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʽʰʝʥʥʷ. 

ɼʘʥʽ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʥʦʟʽʚ, 

ʥʘʡʯʘʩʪʽʰʝ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ, ʪʦʙʪʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʟʤʽʥʘʤʠ ʚ ʯʘʩʽ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʜʝʷʢʦʛʦ ʦʙ'ʻʢʪʘ ʘʙʦ 

ʧʨʦʮʝʩʫ. 

ʎʽ ʟʥʘʯʝʥʥʷ ʬʽʢʩʫʶʪʴʩʷ ʚ ʜʝʷʢʽ, ʟʚʠʯʘʡʥʦ ʨʽʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʘʙʦ 

ʤʦʤʝʥʪʠ ʚʽʜʣʽʢʫ, ʘʙʦ ʧʝʨʽʦʜʠ. ɯʥʪʝʨʚʘʣ ʤʽʞ ʚʽʜʣʽʢʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ 

ʜʝʪʘʣʴʥʦʩʪʽ ʘʥʘʣʽʟʫ, ʥʘʧʨʠʢʣʘʜ, ʪʠʞʜʝʥʴ, ʜʝʥʴ, ʤʽʩʷʮʴ ʽ ʪ. ʜ. ɺʩʽ ʚʽʜʣʽʢʠ 

ʥʫʤʝʨʫʶʪʴʩʷ ʚ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ 

[3]:  

 

Y = {y 1, y2, y3, ..., yt}.  

 

ʂʦʚʟʥʝ ʩʝʨʝʜʥʻ ʽ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʤʦʜʝʣʣʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʧʨʦʩʪʦʤʫ 

ʫʩʝʨʝʜʥʝʥʥʽ ʻ: 

Pt + 1 = (Yt + Ytï1 + ... + Y1) / t, 

ʜʝ t ï ʢʽʣʴʢʽʩʪʴ ʧʝʨʽʦʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʧʘʨʘʤʝʪʨʦʤ Y,  



162 

 

Pt + 1 ï ʧʨʦʛʥʦʟ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʥʘ ʧʝʨʽʦʜ t + 1. 

ʋ ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ ʬʦʨʤʫʣʽ ʧʝʨʝʜʙʘʯʝʥʦ, ʱʦ ʨʷʜ ʫʩʝʨʝʜʥʶʻʪʴʩʷ ʧʦ 

ʜʦʩʠʪʴ ʪʨʠʚʘʣʦʤʫ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ. ʆʜʥʘʢ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʟʥʘʯʥʦ ʚʽʜʜʘʣʝʥʽ 

ʟʥʘʯʝʥʥʷ ʨʷʜʫ ʢʨʘʱʝ ʦʧʠʩʫʶʪʴ ʧʨʦʛʥʦʟ, ʥʽʞ ʧʦʧʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʞ 

ʨʷʜʫ. ʊʦʜʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʦʚʟʥʝ ʩʝʨʝʜʥʻ: 

 

Pt+1 = (Yt + Ytï1 + é + Ytïnï1)/n, 

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʧʝʨʽʦʜʽʚ ʟʤʽʥʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ. 

ʉʝʥʩ ʡʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʦʜʝʣʴ ʙʘʯʠʪʴ ʪʽʣʴʢʠ ʧʦʧʝʨʝʜʥʻ ʥʘ n 

ʚʽʜʣʽʢʽʚ ʟʘ ʯʘʩʦʤ ʟʥʘʯʝʥʥʷ ʽ, ˇʨʫʥʪʫʶʯʠʩʴ ʪʽʣʴʢʠ ʥʘ ʮʠʭ ʜʘʥʠʭ, ʙʫʜʫʻ ʧʨʦʛʥʦʟ. 

ʇʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ, ʷʢʠʡ ʧʦʩʪʽʡʥʦ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʜʘʥʠʭ ʟʘ 

ʨʘʭʫʥʦʢ ʥʦʚʠʭ ʟʥʘʯʝʥʴ. ʌʦʨʤʫʣʘ, ʱʦ ʦʧʠʩʫʻ ʮʶ ʤʦʜʝʣʴ ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ: 

 

Pt+1 = (1ïk)ÖYt + kÖPt , 

 

ʜʝ Pt + 1 ï ʧʨʦʛʥʦʟ ʥʘ ʥʘʩʪʫʧʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ,  

 Yt ï ʨʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t,  

 Pt ï ʤʠʥʫʣʠʡ ʧʨʦʛʥʦʟ ʥʘ ʤʦʤʝʥʪ ʯʘʩʫ t,  

 k ï ʢʦʝʬʽʮʽʻʥʪ, ʬʘʢʪʦʨ ʟʘʛʘʩʘʥʥʷ (0¢k¢1)).  

ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʧʨʦʛʥʦʟʫ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ ʥʝ ʽʩʥʫʻ, ʪʦ ʧʦʪʦʯʥʠʡ 

ʧʨʦʛʥʦʟ ʧʦʚʪʦʨʶʻ ʨʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ, ʪʦʙʪʦ P2 = Y1. 

ʋ ʮʴʦʤʫ ʤʝʪʦʜʽ ʻ ʚʥʫʪʨʽʰʥʽʡ ʧʘʨʘʤʝʪʨ k, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʟʘʣʝʞʥʽʩʪʴ 

ʧʨʦʛʥʦʟʫ ʚʽʜ ʩʪʘʨʽʰʠʭ ʜʘʥʠʭ, ʧʨʠʯʦʤʫ ʚʧʣʠʚ ʜʘʥʠʭ ʥʘ ʧʨʦʛʥʦʟ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ ʫʙʫʚʘʻ ʟ çʚʽʢʦʤè ʜʘʥʠʭ. ʆʧʠʩʘʥʽ ʚʠʱʝ ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʝ ʜʫʞʝ ʩʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʷʭ [4]. 

 

ʈʝʛʨʝʩʠʚʥʽ ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʇʦʨʷʜ ʟ ʦʧʠʩʘʥʠʤʠ ʚʠʱʝ ʤʝʪʦʜʘʤʠ, ʚʞʝ ʜʦʩʠʪʴ ʜʦʚʛʠʡ ʯʘʩ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʛʨʝʩʽʡʥʽ ʘʣʛʦʨʠʪʤʠ. ʂʦʨʦʪʢʦ ʩʫʪʴ 

ʘʣʛʦʨʠʪʤʽʚ ʪʘʢʦʛʦ ʢʣʘʩʫ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʪʘʢ. 

ɯʩʥʫʻ ʧʨʦʛʥʦʟʦʚʘʥʘ ʟʤʽʥʥʘ Y (ʟʘʣʝʞʥʘ ʟʤʽʥʥʘ) ʽ ʚʽʜʽʙʨʘʥʠʡ ʟʘʟʜʘʣʝʛʽʜʴ 

ʢʦʤʧʣʝʢʪ ʟʤʽʥʥʠʭ, ʚʽʜ ʷʢʠʭ ʚʦʥʘ ʟʘʣʝʞʠʪʴ ï X1, X2, ..., XN (ʥʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ). 

ʇʨʠʨʦʜʘ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ. ʄʦʜʝʣʴ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ 

ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʦʧʠʩʫʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

 

Y = F(X1, X2, ..., XN) + e 

 

ʊʫʪ ʥʘʚʝʜʝʥʠʡ ʚʠʜ ʬʫʥʢʮʽʾ, ʷʢʘ ʙ ʧʦʢʘʟʘʣʘ ʟʘʣʝʞʥʽʩʪʴ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ 

ʚʽʜ ʥʝʟʘʣʝʞʥʠʭ. ʋ ʙʽʣʴʰ ʧʨʦʩʪʦʤʫ ʚʘʨʽʘʥʪʽ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʮʷ 

ʟʘʣʝʞʥʽʩʪʴ ʤʘʻ ʚʠʛʣʷʜ [3,4]: 

 

Y = b0 + b1X1 + b2X2 +, ...,+ bN XN + e, 

ʜʝ b0, b1, b2, ..., bN ï ʧʽʜʙʠʨʘʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ,  
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e ï ʢʦʤʧʦʥʝʥʪʘ ʧʦʤʠʣʢʠ.  

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʩʽ ʧʦʤʠʣʢʠ ʥʝʟʘʣʝʞʥʽ ʽ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʽ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ ʟʥʘʯʝʥʴ ʤʠʥʫʣʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʦʞʥʘ ʧʽʜʽʙʨʘʪʠ 

(ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ) ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ, 

ʥʘʣʘʰʪʫʚʘʚʰʠ ʪʠʤ ʩʘʤʠʤ ʤʦʜʝʣʴ. 

ʂʨʽʤ ʣʽʥʽʡʥʦʾ, ʽʩʥʫʶʪʴ ʽʥʰʽ ʚʠʜʠ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ: ʩʪʘʪʝʯʥʘ, 

ʣʦʛʘʨʠʬʤʽʯʥʘ, ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʽ ʪ.ʜ. 

 

ɺʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʪʘʙʣʠʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ  

OpenOffice.org Calc 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚ ʪʘʙʣʠʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ 

OpenOffice.org Calc, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ [5]: 

1) ʚʚʝʩʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ; 

2) ʚʚʝʩʪʠ ʟʘʣʝʞʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚ ʝʢʨʘʥʥʫ ʬʦʨʤʫ; 

3) ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʦʪʨʠʤʘʥʽ ʧʨʦʛʥʦʟʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ. 

 

ɺʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʟʘʣʝʞʥʦʩʪʝʡ 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʮʝʩ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 

ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣʽ ʟʤʽʥʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ. ɼʣʷ ʚʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʩʪʚʦʨʶʻʪʴʩʷ ʪʘʙʣʠʮʷ, ʧʝʨʰʠʡ 

ʩʪʦʚʧʝʮʴ ʷʢʦʾ ʚʽʜʚʦʜʠʪʴʩʷ ʧʽʜ ʧʦʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʽʚ (ʥʦʤʝʨʘ, ʜʥʽʚ ʪʠʞʥʷ, ʥʘʟʚʠ 

ʤʽʩʷʮʽʚ ʽ ʪ.ʜ.), ʜʨʫʛʠʡ ï ʧʽʜ ʩʘʤ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʡ ʧʘʨʘʤʝʪʨ, ʥʘʩʪʫʧʥʽ ï ʧʽʜ 

ʧʨʦʛʥʦʟʠ. ʆʙʯʠʩʣʝʥʥʷ ʧʨʦʛʥʦʟʥʠʭ ʟʥʘʯʝʥʴ ʧʨʦʚʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʫ 

ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʽʨʢʠ ʬʫʥʢʮʽʾ, ʱʦ ʦʙʯʠʩʣʶʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

AVERAGE () ʟ ʤʘʡʩʪʨʘ ʬʫʥʢʮʽʡ (ʨʠʩ. 2.22). 

ɻʦʪʦʚʦʾ ʬʫʥʢʮʽʾ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʛʥʦʟʫ ʟʘ ʤʝʪʦʜʦʤ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ ʥʝʤʘʻ. ʌʦʨʤʫʣʘ ʚʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʢʦʤʽʨʢʫ ʚ ʨʝʞʠʤʽ ʾʾ ʨʝʜʘʛʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ ʩʪʚʦʨʝʥʥʷ ʬʦʨʤʫʣ. ɼʣʷ 

ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʧʦʧʝʨʝʜʥʽʭ ʦʙʯʠʩʣʝʥʴ ʨʦʙʠʪʠ ʥʝ ʧʦʪʨʽʙʥʦ. ʋ ʜʘʥʽʡ 

ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʽʣʴʢʠ ʚʽʜ 

ʯʘʩʫ, ʪʦʙʪʦ ʥʦʤʝʨʘ ʧʝʨʽʦʜʫ. 
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ʈʠʩ. 2.22. ʆʙʯʠʩʣʝʥʥʷ ʧʨʦʛʥʦʟʫ ʤʝʪʦʜʦʤ ʟʤʽʥʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ 

 

ʉʪʚʦʨʝʥʥʷ ʜʽʘʛʨʘʤ ʪʘ ʣʽʥʽʡ ʪʨʝʥʜʽʚ 

 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʪʫʧʝʥʷ ʙʣʠʟʴʢʦʩʪʽ ʧʨʦʛʥʦʟʥʠʭ ʽ ʨʝʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʾʭ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤ. ɼʣʷ 

ʮʴʦʛʦ ʚ ʤʝʥʶ ɺʩʪʘʚʢʘ ʚʠʙʠʨʘʻʪʴʩʷ ʧʫʥʢʪ ɼʽʘʛʨʘʤʘ, ʽ ʜʘʣʽ ʥʘ ʢʦʞʥʦʤʫ ʟ ʢʨʦʢʽʚ 

ʾʾ ʩʪʚʦʨʝʥʥʷ ʚʚʦʜʷʪʴʩʷ ʽ ʚʠʙʠʨʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʫʩʪʘʥʦʚʢʠ ʽ ʧʘʨʘʤʝʪʨʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ ʦʩʪʘʪʦʯʥʦ ʦʬʦʨʤʣʝʥʫ ʽʣʶʩʪʨʘʮʽʶ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʟʤʽʥʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ (ʨʠʩ. 2.23). 

ʉʪʚʦʨʝʥʥʷ ʧʨʦʛʥʦʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝʩʽʡʥʠʭ ʤʦʜʝʣʝʡ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʦʙʫʜʦʚʘʥʠʭ ʟʘ ʨʝʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʽʘʛʨʘʤʘʭ (ʨʠʩ. 

2.24). ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʦʜʚʽʡʥʠʤ ʢʣʘʮʘʥʥʷʤ ʘʢʪʠʚʫʚʘʪʠ ʜʽʘʛʨʘʤʫ, ʧʦʪʽʤ 

ʚʠʢʣʠʢʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʜʦ ʣʽʥʽʾ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʽ ʚʠʙʨʘʪʠ 

ʧʫʥʢʪ ɺʩʪʘʚʠʪʠ ʣʽʥʽʶ ʪʨʝʥʜʘ. ʋ ʚʽʢʥʽ ʚʠʙʠʨʘʻʪʴʩʷ ʪʠʧ ʣʽʥʽʾ ʪʨʝʥʜʫ, ʪʦʙʪʦ 

ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠ ʧʦʢʘʟʫ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ. 
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ʈʠʩ. 2.23. ʉʪʚʦʨʝʥʥʷ ʜʽʘʛʨʘʤʠ 

 

 
 

ʈʠʩ. 2.24. ʉʪʚʦʨʝʥʥʷ ʣʽʥʽʾ ʪʨʝʥʜʫ 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 5 

ʄʝʪʘ ʨʦʙʦʪʠ: ʇʨʠʜʙʘʥʥʷ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ OpenOffice.org Calc 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɺʽʜʢʨʠʡʪʝ ʪʘʙʣʠʯʥʠʡ ʨʝʜʘʢʪʦʨ OpenOffice.org Calc. 

2. ʉʪʚʦʨʽʪʴ ʚ OpenOffice.org Calc ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʛʦ 

ʧʘʨʘʤʝʪʨʫ ʨʦʟʤʽʨʦʤ ʚ 20ï25 ʟʥʘʯʝʥʴ. 

3. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʤʝʨʫ ʩʚʦʛʦ ʚʘʨʽʘʥʪʫ (ʪʘʙʣ. 2.18), ʟʥʘʡʜʽʪʴ 

ʧʨʦʛʥʦʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʤʝʪʦʜʠ. 

4. ʇʦʷʩʥʽʪʴ ʝʢʨʘʥʥʽ ʬʦʨʤʠ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʜʘʯ 

ʽ ʧʨʦʮʝʩ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. 
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5. ɿʙʝʨʝʞʽʪʴ ʬʘʡʣ ʨʦʙʦʪʠ ʽ ʟʘʢʨʠʡʪʝ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ  

6. ɺʽʜʧʨʘʚʪʝ ʨʦʙʦʪʫ ʥʘ ʧʝʨʝʚʽʨʢʫ ʚʠʢʣʘʜʘʯʫ. 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

 

ʊʘʙʣʠʮʷ 2.18 

ɺʘʨʽʘʥʪʠ ʟʘʚʜʘʥʴ 

ˉ 

ʚʘʨʽï

ʘʥʪʫ 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ 

ʊʠʧ ʣʽʥʽʾ 

ʪʨʝʥʜʫ 

ʂʽʣʴʢʽʩʪʴ ʽʥʪʝʨʚʘʣʽʚ 

ʢʦʚʟʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ 

ʌʘʢʪʦʨʠ ʟʘʪʫʭʘʥʥʷ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ 

ʟʛʣʘʜʞʫʚʘʥʥʷ 

1 

ʃʽʥʽʡʥʘ 

ʣʽʥʽʷ 

ʪʨʝʥʜʫ ʽ 

ʙʫʜʴï̫ ʢʽ 2 

ʪʠʧʫ ʣʽʥʽʡ 

ʥʘ ʚʠʙʽʨ 

2 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,6 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

2 3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

3 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

4 2 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,7 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

5 3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

6 5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

7 3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

8 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

9 5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,7 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

10 2 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,6 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

11 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

12 3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

13 5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,7 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

14 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

15 3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

16 2 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,6 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

17 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

18 3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

19 5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,7 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

20 2 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

21 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

22 5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,6 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

23 3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,7 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

24 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,6 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

25 5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

26 2 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,3 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

27 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

28 5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,6 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

29 4 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,7 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

30 5 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 0,6 ʽ ʙʫʜʴï̫ ʢʠʡ ʥʘ ʚʠʙʽʨ 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 



167 

 

1. ʅʘʚʝʜʽʪʴ ʽ ʧʦʷʩʥʽʪʴ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʧʨʦʩʪʦʤʫ 

ʫʩʝʨʝʜʥʝʥʥʽ. 

2. ʋ ʯʦʤʫ ʧʦʣʷʛʘʻ ʤʝʪʦʜ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ? 

3. ʇʦʷʩʥʽʪʴ ʩʫʪʴ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʣʛʦʨʠʪʤʫ? 

4. ʇʦʷʩʥʽʪʴ ʩʫʪʴ ʣʽʥʽʾ ʪʨʝʥʜʫ. ʗʢʽ ʧʘʨʘʤʝʪʨʠ ʥʘ ʥʽʡ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ? 

5. ʋ ʷʢʠʭ ʤʝʞʘʭ ʟʤʽʥʶʶʪʴʩʷ ʬʘʢʪʦʨʠ ʟʘʪʫʭʘʥʥʷ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ 

ʟʛʣʘʜʞʫʚʘʥʥʷ? 

6. ʑʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʨʚʘʣʽʚ ʫ ʤʝʪʦʜʽ ʢʦʚʟʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ? 

7. ʗʢ ʟʤʽʥʠʪʴʩʷ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ? 

 

2.6. ʆʩʥʦʚʠ ʨʦʙʦʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ Wolfram  

Alfa 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʘʢʪʠʢʫʤʫ ʨʦʟʛʣʷʥʫʪʦ ʨʦʙʦʪʫ ʟ ʙʘʟʦʶ ʟʥʘʥʴ ʽ 

ʥʘʙʦʨʦʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ Wolfram Alpha. 

Wolfram Alpha ʥʝ ʻ ʧʦʰʫʢʦʚʦʶ ʩʠʩʪʝʤʦʶ ʽ ʥʝ ʚʠʜʘʻ ʧʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ, 

ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʟʘʧʠʪʫ, ʘ ʦʙʯʠʩʣʶʻ ʚʽʜʧʦʚʽʜʴ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ 

ʚʣʘʩʥʽʡ ʙʘʟʽ ʟʥʘʥʴ, ʷʢʘ ʤʽʩʪʠʪʴ ʜʘʥʽ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʘʩʪʨʦʥʦʤʽʾ, ʭʽʤʽʾ, 

ʙʽʦʣʦʛʽʾ, ʤʝʜʠʮʠʥʠ, ʽʩʪʦʨʽʾ, ʛʝʦʛʨʘʬʽʾ, ʧʦʣʽʪʠʢʠ, ʤʫʟʠʢʠ, ʢʽʥʝʤʘʪʦʛʨʘʬʽʾ, ʘ 

ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʽʜʦʤʠʭ ʣʶʜʝʡ ʪʘ ʽʥʪʝʨʥʝʪïʩʘʡʪʠ.  

Wolfram Alpha ʟʜʘʪʥʘ ʧʝʨʝʚʦʜʠʪʠ ʜʘʥʽ ʤʽʞ ʨʽʟʥʠʤʠ ʦʜʠʥʠʮʷʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʩʠʩʪʝʤʘʤʠ ʯʠʩʣʝʥʥʷ, ʧʽʜʙʠʨʘʪʠ ʟʘʛʘʣʴʥʫ ʬʦʨʤʫʣʫ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʟʥʘʭʦʜʠʪʠ ʤʦʞʣʠʚʽ ʟʘʤʢʥʫʪʽ ʬʦʨʤʠ ʜʣʷ ʥʘʙʣʠʞʝʥʠʭ ʜʨʦʙʦʚʠʭ 

ʯʠʩʝʣ, ʦʙʯʠʩʣʶʚʘʪʠ ʩʫʤʠ, ʛʨʘʥʠʮʽ, ʽʥʪʝʛʨʘʣʠ, ʨʦʟʚ'ʷʟʫʚʘʪʠ ʨʽʚʥʷʥʥʷ ʽ ʩʠʩʪʝʤʠ 

ʨʽʚʥʷʥʴ, ʧʨʦʚʦʜʠʪʠ ʦʧʝʨʘʮʽʾ ʟ ʤʘʪʨʠʮʷʤʠ, ʚʠʟʥʘʯʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʯʠʩʝʣ ʽ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ. ʆʜʥʘʢ, ʨʦʟʨʘʭʫʥʦʢ ʥʘ ʧʽʜʩʪʘʚʽ ʚʣʘʩʥʦʾ ʙʘʟʠ ʤʘʻ ʽ ʩʚʦʾ 

ʥʝʜʦʣʽʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ï ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʧʦʤʠʣʦʢ ʜʘʥʠʭ [6]. 

ʗʜʨʦ Wolfram Alpha ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʙʨʦʙʮʽ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (ʚ ʜʘʥʠʡ 

ʯʘʩ ï ʪʽʣʴʢʠ ʘʥʛʣʽʡʩʴʢʦʾ), ʚʝʣʠʢʽʡ ʙʽʙʣʽʦʪʝʮʽ ʘʣʛʦʨʠʪʤʽʚ ʽ NKSïʧʽʜʭʦʜʽ ʜʣʷ 

ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʠ. ɺʽʥ ʥʘʧʠʩʘʥʠʡ ʥʘ ʤʦʚʽ Mathematica, ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 

5 ʤʽʣʴʡʦʥʽʚ ʨʷʜʢʽʚ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 10000 [7]. 

Wolfram Alpha ʥʘʜʘʻ ʥʦʚʠʡ ʪʠʧ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

ʦʙʯʠʩʣʝʥʥʷʤʠ, ʟʘʩʥʦʚʘʥʠʤʠ ʥʘ ʟʥʘʥʥʷʭ. ɰʭ ʧʦʯʘʪʢʦʚʦʶ ʪʦʯʢʦʶ ʻ ʥʝ ʧʨʦʩʪʦ 

ʦʙʯʠʩʣʝʥʥʷ, ʘ ʢʦʣʦʩʘʣʴʥʠʡ ʦʙʩʷʛ ʚʙʫʜʦʚʘʥʠʭ ʟʥʘʥʴ. ɯ ʢʦʣʠ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, 

ʟʤʽʥʶʻʪʴʩʷ ʩʘʤʘ ʝʢʦʥʦʤʽʢʘ ʜʦʩʪʘʚʢʠ ʦʙʯʠʩʣʝʥʴ ʙʫʜʴ ʪʦ ʚ ʽʥʪʝʨʥʝʪʽ ʘʙʦ ʜʝʩʴ 

ʱʝ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʩʝʨʚʽʩʫ ʢʦʞʝʥ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʜʢʨʠʪʪʷ ï 

ʧʨʠʯʦʤʫ ʷʢ ʚ ʪʦʯʥʠʭ ʥʘʫʢʘʭ, ʪʘʢ ʽ ʚ ʪʚʦʨʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

Wolfram Alpha ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ ʟ ʩʝʨʝʜʠʥʠ 2009ïʛʦ 

ʨʦʢʫ ʽ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ. ʎʽʣʢʦʤ ʤʦʞʣʠʚʦ, ʚ ʥʘʡʙʣʠʞʯʦʤʫ 

ʜʝʩʷʪʠʣʽʪʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʩʠʩʪʝʤʠ ʜʽʡʩʥʦ ʙʫʜʫʪʴ ʟʜʽʡʩʥʝʥʽ ʯʫʜʦʚʽ 

ʚʽʜʢʨʠʪʪʷ ʘʙʦ ʧʨʠʥʘʡʤʥʽ ʟʥʘʯʥʦ ʧʦʧʦʚʥʠʪʴʩʷ ʙʘʛʘʞ ʟʥʘʥʴ ʤʽʣʴʡʦʥʽʚ 

ʜʦʧʠʪʣʠʚʠʭ ʣʶʜʝʡ [8]. 

ɿ ʤʝʪʦʶ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʙʘʟʦʶ ʟʥʘʥʴ ʫ ʜʘʥʦʤʫ ʧʚʜʨʦʟʜʽʣʽ ʧʨʘʢʪʠʢʫʤʫ 

ʨʦʟʛʣʷʥʫʪʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʨʦʟʜʽʣ Wolfram Alpha. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 
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ʥʘʚʠʯʦʢ ʜʣʷ ʨʦʙʦʪʠ ʧʦʩʪʘʚʣʝʥʽ ʽ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

ï ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʽʥʪʝʨʬʝʡʩʦʤ Wolfram Alpha; 

ï ʥʘʙʫʪʠ ʥʘʚʠʯʦʢ ʽʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʦʚʽ Mathematica; 

ï ʚʠʢʦʥʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦ ʟʥʘʭʦʜʞʝʥʥʶ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʴ, 

ʜʠʬʝʨʝʥʮʽʘʣʽʚ, ʽʥʪʝʛʨʘʣʽʚ, ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʽʚ, ʚʠʢʦʥʘʥʥʶ ʤʘʪʨʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ; 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

 

2.6.1 ʆʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ Wolfram Alpha 

WolframAlfa ï ʮʝ ʦʥʣʘʡʥïʩʣʫʞʙʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʘ ʪʘʢʦʞ 

ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʥʘʫʢʦʚʦʾ ʪʘ ʪʝʭʥʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʈʦʙʦʪʘ ʚ ʩʠʩʪʝʤʽ ʜʦʩʠʪʴ ʣʝʛʢʘ ʽ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ 

ʚʫʟʴʢʦʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ. ɺʠʨʘʟʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʷʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʥʪʘʢʩʠʩʫ CAS Mathematica, ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ, ʙʣʠʟʴʢʦʾ 

ʜʦ ʧʨʠʨʦʜʥʴʦʾ. ʋ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʰʝ ʯʘʩʪʠʥʘ ʬʫʥʢʮʽʦʥʘʣʫ, 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʛʦ ʜʦʩʪʫʧʫ ʥʝʦʙʭʽʜʥʦ ʦʬʦʨʤʣʶʚʘʪʠ ʧʽʜʧʠʩʢʫ. ɻʦʣʦʚʥʘ 

ʩʪʦʨʽʥʢʘ Wolfram Alfa ʟʘ ʘʜʨʝʩʦʶ http://www.Wolfram Alpha.com ʥʘʚʝʜʝʥʘ ʥʘ 

ʨʠʩ.2.25. 

 

 
 

ʈʠʩ. 2.25. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ Wolfram Alfa 

 

ʈʦʟʛʣʷʥʝʤʦ ʜʘʣʽ ʦʩʥʦʚʥʽ ʧʽʜʨʦʟʜʽʣʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʜʽʣʫ [21]. 

 

2.6.2 ʈʽʰʝʥʥʷ ʨʽʚʥʷʥʴ, ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ ʜʦʩʠʪʴ ʚʚʝʩʪʠ ʡʦʛʦ ʟ ʢʦʤʘʥʜʦʶ solve: 

ʇʨʠʢʣʘʜ 1. ɺʠʨʽʰʠʪʠ ʨʽʚʥʷʥʥʷ x5 ï 4ẗ x 2 + 6ẗ xï 24 = 0 



169 

 

ʈʽʰʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ solve: 

 

 
 

ɿʚʝʨʪʘʻʤʦ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ Wolfram Alpha ʩʧʨʠʡʤʘʻ ʚʠʨʘʟʠ ʙʝʟ 

ʟʥʘʢʘ ʤʥʦʞʝʥʥʷ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ ʽ ʟʤʽʥʥʦʶ. ɺʠʩʥʦʚʦʢ ʩʠʩʪʝʤʠ ʻ ʜʫʞʝ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤ. ʂʦʞʝʥ ʙʣʦʢ ʦʬʦʨʤʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʛʦ ʬʨʝʡʤʘ. 

ʉʧʦʯʘʪʢʫ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʫʻ ʧʨʦ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʚʠʨʘʟʫ, ʱʦ ʢʦʨʠʩʥʦ, 

ʷʢʱʦ ɺʠ ʥʝ ʚʧʝʚʥʝʥʽ ʚ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʚʝʜʝʥʥʷ (ʨʠʩ. 2.26): 

 

 
 

ʈʠʩ. 2.26. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʚʚʝʜʝʥʦʛʦ ʚʠʨʘʟʫ 

 

ɼʘʣʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʽ ʜʦʜʘʪʢʦʚʠʡ ʚʠʩʥʦʚʦʢ, ʷʢʠʡ 

ʡʦʛʦ ʽʣʶʩʪʨʫʻ (ʨʠʩ. 2.27): 

 

 
 

ʈʠʩ. 2.27. ʈʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʴ 

 

ʈʽʚʥʷʥʥʷ ʤʘʻ ʦʜʠʥ ʜʽʡʩʥʠʡ ʽ ʯʦʪʠʨʠ ʢʦʤʧʣʝʢʩʥʠʭ ʢʦʨʝʥʷ. ʗʢʱʦ 

ʙʘʞʘʥʘ ʙʽʣʴʰʘ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ï ʢʣʘʮʥʽʪʴ ʥʘ ʢʥʦʧʢʫ More digits ʚ 

ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʬʨʝʡʤʫ (ʨʠʩ. 2.28): 

 

 
 

ʈʠʩ. 2.28 ɿʙʽʣʴʰʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ 
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ɼʦʜʘʪʢʦʚʝ ʚʠʚʝʜʝʥʥʷ ï ʛʨʘʬʽʯʥʘ ʽʣʶʩʪʨʘʮʽʷ ʜʦ ʟʥʘʡʜʝʥʦʛʦ ʨʽʰʝʥʥʷ 

(ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʦʩʽ ʘʙʩʮʠʩ ʽ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ, ʢʦʨʝʥʽ ʚ ʢʦʤʧʣʝʢʩʥʽʡ 

ʧʣʦʱʠʥʽ), ʘ ʪʘʢʦʞ ʩʫʤʘ ʽ ʜʦʙʫʪʦʢ ʢʦʨʝʥʽʚ (ʨʠʩ. 2.29ï2.31): 

 

 
 

ʈʠʩ. 2.29. ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʦʩʽ ʘʙʩʮʠʩ ʽ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ  

 

 
 

ʈʠʩ. 2.30. ʂʦʨʝʥʽ ʚ ʢʦʤʧʣʝʢʩʥʽʡ ʧʣʦʱʠʥʽ 

 

 
 

 
 

ʈʠʩ. 2.31. ʉʫʤʘ ʽ ʜʦʙʫʪʦʢ ʢʦʨʝʥʽʚ 

 

ʂʦʞʝʥ ʬʨʝʡʤ ʟʘʙʝʟʧʝʯʝʥʠʡ ʚʣʘʩʥʠʤ ʤʝʥʶ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʚʘʥʪʘʞʠʪʠ ʚʤʽʩʪ ʬʨʝʡʤʘ, ʜʦʜʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʜʦ ʛʨʘʬʽʯʥʦʛʦ 

ʚʠʩʥʦʚʢʫ ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. ʅʘ ʞʘʣʴ, ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʦʬʦʨʤʠʪʠ 

ʧʽʜʧʠʩʢʫ [10]. 

ʈʽʰʝʥʥʷ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ ʟʥʘʭʦʜʷʪʴ ʪʘʢ ʩʘʤʦ. 

ʇʨʠʢʣʘʜ 2. ɺʠʨʽʰʠʪʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ  
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ʇʦʰʫʢ ʨʽʰʝʥʥʷ ʪʘʢʦʞ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ solve: 

 

 
 

ʈʽʚʥʷʥʥʷ ʨʦʟʜʽʣʷʶʪʴʩʷ ʢʦʤʦʶ, ʟʥʘʢʠ ʤʥʦʞʝʥʥʷ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

ʽ ʟʤʽʥʥʠʤʠ ʤʦʞʫʪʴ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ. 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.32: 

 

 
 

ʈʠʩ. 2.32. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ solve ʜʣʷ ʩʠʩʪʝʤʠ ʘʣʛʝʙʨʘʾʯʥʠʭ 

ʨʽʚʥʷʥʴ 

 

ʅʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ Stepïbyïstep solution ʜʘʻ ʧʦʢʨʦʢʦʚʠʡ 

ʘʣʛʦʨʠʪʤ ʚʠʨʽʰʝʥʥʷ. ʆʪʨʠʤʘʥʥʷ ʧʦʢʨʦʢʦʚʦʛʦ ʨʽʰʝʥʥʷ ʻ ʜʣʷ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʚ ʙʝʟʢʦʰʪʦʚʥʦʤʫ ʘʢʘʫʥʪʽ ʪʽʣʴʢʠ ʜʣʷ ʪʨʴʦʭ 

ʧʨʠʢʣʘʜʽʚ. 

ʇʨʠʢʣʘʜ 3. ɺʠʨʽʰʠʪʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

 
ɸʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʽʤ ʧʨʠʢʣʘʜʘʤ ʟʘʩʪʦʩʫʻʤʦ ʬʫʥʢʮʽʶ solve ʽ ʚʚʝʜʝʤʦ 

ʨʽʚʥʷʥʥʷ: 

 

 
 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.33: 
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ʈʠʩ. 2.33. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ solve ʜʣʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ 

ʨʽʚʥʷʥʴ 

2.6.3 ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ 

ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ 

ʩʣʦʚʘ plot. ʇʽʩʣʷ ʬʫʥʢʮʽʾ (ʘʙʦ ʬʫʥʢʮʽʡ, ʨʦʟʜʽʣʝʥʠʭ ʢʦʤʦʶ) ʥʘʚʦʜʠʪʴʩʷ 

ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ (ʟʤʽʥʥʠʭ). ɼʽʘʧʘʟʦʥ ʟʤʽʥʠ ʚʢʘʟʫʻʪʴʩʷ ʧʽʩʣʷ 

ʟʥʘʢʫ ʜʦʨʽʚʥʶʻ ʯʝʨʝʟ ʜʚʦʢʨʘʧʢʫ. ɺʪʽʤ, ʤʦʞʣʠʚʦ ʟʘʜʘʚʘʪʠ ʜʽʘʧʘʟʦʥ ʟʤʽʥʠ ʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʣʽʚ from ʽ to, ʜʽʘʧʘʟʦʥ ʤʦʞʥʘ ʽ ʥʝ ʚʢʘʟʫʚʘʪʠ [11]. 

ʇʨʠʢʣʘʜ 4. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ: 

 
 

ʈʽʰʝʥʥʷ ʙʝʟ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ x ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ plot: 

 

 
 

ʈʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.34. 
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ʈʠʩ. 2.34. ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ plot 

 

ɿʤʽʥʠʪʠ ʜʽʘʧʘʟʦʥ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ ʥʝʤʦʞʣʠʚʦ ʚ ʙʝʟʢʦʰʪʦʚʥʽʡ 

ʚʝʨʩʽʾ, ʪʦʤʫ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʬʫʥʢʮʽʾ ʧʦʙʣʠʟʫ ʥʫʣʷ 

ʧʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʬʫʥʢʮʽʡ ʚʽʜ ï2 ʜʦ 2. 

 
 

ʈʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.35. 

 

 
 

ʈʠʩ. 2.35. ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ plot ʽʟ  
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ʟʘʟʥʘʯʝʥʥʷʤ ʛʨʘʥʠʮʴ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ 

 

ʇʨʠʢʣʘʜ 5. ʇʦʙʫʜʫʚʘʪʠ ʧʦʚʝʨʭʥʶ z = x4yï x2 y3 + xyï 2. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʤʘʥʜʘ ʜʣʷ ʧʦʙʫʜʦʚʠ plot: 

 

 
ʇʦʚʝʨʭʥʷ ʤʘʻ ʚʠʜ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.36. 

 

 
 

ʈʠʩ. 2.36. ʇʦʙʫʜʦʚʘ ʧʦʚʝʨʭʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ plot 

ʆʙʤʝʞʝʥʥʷ ʜʽʘʧʘʟʦʥʽʚ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ 

ʜʣʷ ʜʚʦʚʠʤʽʨʥʠʭ ʛʨʘʬʽʢʽʚ ʩʧʦʩʦʙʦʤ. 

ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʚ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʚʠʢʦʨʠʩʪʘʚʰʠ ʢʣʶʯʦʚʽ ʩʣʦʚʘ polar plot .  

ʇʨʠʢʣʘʜ 6. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʚ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʜʣʷ ʬʫʥʢʮʽʾ 

 
 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʢʦʤʘʥʜʫ polar plot ʜʣʷ ʧʦʙʫʜʦʚʠ: 

 

 
 

ʈʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʫ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 2.37. 
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ʈʠʩ. 2.37. ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʫ ʚ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʟ  

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʾ polar plot 

 

2.6.4 ɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ 

ʉʘʤʠʡ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʜʦʩʣʽʜʞʫʚʘʪʠ ʬʫʥʢʮʽʶïʧʨʦʩʪʦ ʥʘʙʨʘʪʠ ʾʾ. ʋ 

ʜʝʪʘʣʴʥʦʤʫ ʚʠʩʥʦʚʢʫ ʤʦʞʝ ʙʫʪʠ ʥʘʚʝʜʝʥʠʡ ʜʦʩʠʪʴ ʧʦʚʥʠʡ ʘʥʘʣʽʟ ʬʫʥʢʮʽʾ. 

ɸʣʝ ʻ ʦʙʤʝʞʝʥʥʷ ʙʝʟʢʦʰʪʦʚʥʦʾ ʚʝʨʩʽʾ ï ʷʢʱʦ ʨʦʟʨʘʭʫʥʢʠ ʟʘʡʤʘʶʪʴ ʯʘʩ, 

ʙʽʣʴʰʝ ʥʽʞ ʚʠʜʽʣʝʥʦ ʩʠʩʪʝʤʦʶ ʜʣʷ ʪʘʢʦʛʦ ʘʢʘʫʥʪʘ, ʦʙʯʠʩʣʝʥʥʷ ʦʙʨʠʚʘʶʪʴʩʷ 

[12].  

ʇʨʠʢʣʘʜ 7. ɼʦʩʣʽʜʠʪʠ ʬʫʥʢʮʽʶ: y = xẗsin (x) ï5ẗ|x cos (2ẗ x)|,  

ɺ ʧʦʣʝ ʚʚʝʜʝʥʥʷ ʧʨʦʩʪʦ ʥʘʙʠʨʘʻʤʦ ʬʫʥʢʮʽʶ. ʅʝ ʟʘʙʫʚʘʻʤʦ ʚ ʜʫʞʢʘʭ 

ʚʢʘʟʘʪʠ ʥʝʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. 

 

 
 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʤʝʞʝʥʠʡ. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʾ 

ʤʘʶʪʴ ʚʠʜ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2.40: 
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ʈʠʩ. 2.40. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ ʧʨʠ ʧʨʷʤʦʤʫ ʚʚʝʜʝʥʥʽ 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʬʦʨʤʠ ʟʘʧʠʩʫ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.41. 

 

 
 

ʈʠʩ. 2.41. ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʟʘʧʠʩ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʾ 

 

ʆʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʽ ʧʘʨʥʽʩʪʴ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.42. 

 

 
 

ʈʠʩ. 2.42. ʈʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʘʨʥʽʩʪʴ ʽ ʚʠʟʥʘʯʝʥʽʩʪʴ 

 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï ʬʫʥʢʮʽʷ ʧʘʨʥʘ, ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ï ʚʩʝ ʜʽʡʩʥʽ 

ʯʠʩʣʘ. 

ʋ ʨʘʟʽ, ʢʦʣʠ ʯʘʩʫ ʤʘʣʦ ï ʙʫʜʫʪʴ ʚʠʚʝʜʝʥʽ ʧʦʭʽʜʥʽ, ʤʽʥʽʤʫʤʠ ʽ 

ʤʘʢʩʠʤʫʤʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʭʽʜʥʦʾ ʜʦʩʠʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʘʧʠʩʦʤ, ʚʽʜʦʤʠʤ ʟ 

ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ: d/dx, ʧʨʠʨʦʜʥʦ ʟʘʤʽʩʪʴ ʭ ʚʢʘʟʫʻʪʴʩʷ ʟʤʽʥʥʘ, ʧʦ ʷʢʽʡ 
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ʡʜʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ. 

ʇʨʠʢʣʘʜ 8. ɿʥʘʡʪʠ ʧʦʭʽʜʥʫ ʬʫʥʢʮʽʾ y (x) = cos (2ẗsin (x) ï 3) ï 0.5. 

ʂʦʤʘʥʜʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ d/dx ʤʘʻ ʚʠʜ [13]: 

 

 
 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʭʽʜʥʦʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2.43. 

 

 
 

ʈʠʩ. 2.43. ʆʙʯʠʩʣʝʥʥʷ ʧʦʭʽʜʥʦʾ 

 

ɻʨʘʬʽʢ ʧʦʭʽʜʥʦʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.44. 

 

 
 

ʈʠʩ. 2.44. ɻʨʘʬʽʢ ʧʦʭʽʜʥʦʾ 

 

ʂʦʨʥʽ ʧʦʭʽʜʥʦʾ ʧʨʠʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.45. 

 
 

ʈʠʩ. 2.45. ʂʦʨʥʽ ʛʨʘʬʽʢʫ ʧʦʭʽʜʥʦʾ 

 

ʆʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ, ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʴ ʽ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 

2.46. 
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ʈʠʩ. 2.46. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ, ʦʙʣʘʩʪʽ  

ʟʥʘʯʝʥʴ ʽ ʧʝʨʽʦʜʠʯʥʦʩʪʽ 

 

ɸʥʘʣʦʛʽʯʥʦ ʦʙʯʠʩʣʶʶʪʴʩʷ ʧʦʭʽʜʥʽ ʚʠʱʠʭ ʧʦʨʷʜʢʽʚ: ʜʨʫʛʘ ï d^2/dx^2, 

ʪʨʝʪʷ ï d^3/dx^3. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʤʽʥʽʤʫʤʽʚ ʽ ʤʘʢʩʠʤʫʤʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʢʣʶʯʦʚʽ ʩʣʦʚʘ minimum  ʽ maximum. 

ʇʨʠʢʣʘʜ 9. ɿʥʘʡʪʠ ʤʽʥʽʤʫʤʠ ʽ ʤʘʢʩʠʤʫʤʠ ʬʫʥʢʮʽʾ y (x) = cos (2ẗsin (x) 

ï 3) ï 0.5. 

ɼʣʷ ʧʦʰʫʢʫ ʤʽʥʽʤʫʤʫ ʟʘʩʪʦʩʫʻʤʦ ʬʫʥʢʮʽʶ minimum: 

 

 
 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2.47. 

 

 
 

ʈʠʩ. 2.47. ʇʦʰʫʢ ʤʽʥʽʤʫʤʽʚ ʬʫʥʢʮʽʾ 

 

ɼʣʷ ʧʦʰʫʢʫ ʤʘʢʩʠʤʫʤʫ ʟʘʩʪʦʩʫʻʤʦ ʬʫʥʢʮʽʶ maximum (ʨʠʩ. 2.48): 
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ʈʠʩ. 2.48. ʇʦʰʫʢ ʤʘʢʩʠʤʫʤʽʚ ʬʫʥʢʮʽʾ 

 

ɯʥʪʝʛʨʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʣʶʯʦʚʠʤ ʩʣʦʚʦʤ integrate. ʋ 

ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʝʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʚʢʘʟʫʶʪʴʩʷ ʤʝʞʽ ʟ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ from , 

to, ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʪʨʫʢʮʽʾ x = a..b. 

ʇʨʠʢʣʘʜ 10. ʆʙʯʠʩʣʠʪʠ ʽʥʪʝʛʨʘʣʠ: 

 
ɺʠʢʦʨʠʩʪʘʻʤʦ ʬʫʥʢʮʽʶ integrate ʜʣʷ ʧʝʨʰʦʛʦ ʽʥʪʝʛʨʘʣʘ: 

 

 
 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʣʫ ʽ ʡʦʛʦ ʛʨʘʬʽʢʠ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.49. 
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ʈʠʩ. 2.49. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ integrate 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʬʦʨʤʠ ʟʘʧʠʩʫ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.50. 

 

 
 

ʈʠʩ. 2.50. ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʬʦʨʤʠ ʟʘʧʠʩʫ ʨʝʟʫʣʴʪʘʪʽʚ  

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʫ 

 

ɸʥʘʣʦʛʽʯʥʦ ʚʠʢʦʨʠʩʪʘʻʤʦ ʬʫʥʢʮʽʶ integrate ʜʣʷ ʜʨʫʛʦʛʦ ʽʥʪʝʛʨʘʣʘ: 

 

 
ɿʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʘ ʽ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.51. 

 

 
 

ʈʠʩ. 2.51. ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʛʨʘʣʫ ʽ ʡʦʛʦ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

 

ʅʝʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 2.52. 
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ʈʠʩ. 2.52. ʈʦʟʨʘʭʫʥʦʢ ʥʝʚʠʟʥʘʯʝʥʦʛʦ ʽʥʪʝʛʨʘʣʫ 

 

2.6.5 ʄʘʪʨʠʯʥʽ ʦʧʝʨʘʮʽʾ 

ʄʘʪʨʠʮʽ ʜʣʷ ʨʦʙʦʪʠ ʚ ʩʠʩʪʝʤʽ ʥʝʦʙʭʽʜʥʦ ʚʚʦʜʠʪʠ ʚ ʬʽʛʫʨʥʠʭ ʜʫʞʢʘʭ, 

ʨʦʟʜʽʣʷʶʯʠ ʝʣʝʤʝʥʪʠ ʨʷʜʢʘ ʟʘʧʠʪʦʤ, ʘ ʨʷʜʢʠ ï ʬʽʛʫʨʥʠʤʠ ʜʫʞʢʘʤʠ.  

ʅʘʧʨʠʢʣʘʜ, ʤʘʪʨʠʮʷ  ʟʘʧʠʩʫʻʪʴʩʷ ʷʢ {{1,2}, {3,4}}. ɼʣʷ ʥʘʩ 

ʮʽʢʘʚʽ ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ: +, ï,. (ʄʥʦʞʝʥʥʷ ï ʢʨʘʧʢʘ!), /, ^, ʽ ʦʧʝʨʘʮʽʾ det ï 

ʚʠʟʥʘʯʥʠʢ, inv ï ʟʚʦʨʦʪʥʘ ʤʘʪʨʠʮʷ, eigenvalues ï ʚʣʘʩʥʽ ʯʠʩʣʘ, eigenvectors ï 

ʚʣʘʩʥʽ ʚʝʢʪʦʨʘ. 

ʇʨʠʢʣʘʜ 12. ʈʦʟʨʘʭʫʚʘʪʠ ʚʠʟʥʘʯʥʠʢ, ʢʚʘʜʨʘʪ ʤʘʪʨʠʮʽ , ʤʘʪʨʠʮʶ, 

ʟʚʦʨʦʪʥʫ ʜʦ ʥʝʾ, ʾʾ ʚʣʘʩʥʽ ʯʠʩʣʘ. 

ɺʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ det (ʨʠʩ. 2.53). 

 

 
 

ʈʠʩ. 2.53. ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ det 

 

ʂʚʘʜʨʘʪ ʤʘʪʨʠʮʽ ʦʪʨʠʤʘʻʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʥʘʯʢʘ 

ʩʪʫʧʝʥʶ (ʨʠʩ. 2.54). 
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ʈʠʩ. 2.54. ɺʠʟʥʘʯʝʥʥʷ ʢʚʘʜʨʘʪʫ ʤʘʪʨʠʮʽ 

 

ɿʚʦʨʦʪʥʘ ʤʘʪʨʠʮʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʫʥʢʮʽʻʶ inv (ʨʠʩ. 2.55). 

 

 
ʈʠʩ. 2.55. ɺʠʟʥʘʯʝʥʥʷ ʟʚʦʨʦʪʥʦʾ ʤʘʪʨʠʮʽ 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʟʘʩʪʦʩʫʻʤʦ ʬʫʥʢʮʽʶ eigenvalues 

(ʨʠʩ. 2.56). 

 

 
 

ʈʠʩ. 2.56. ɺʠʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʨʠʮʽ 

 

ʗʢ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʜʦ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʦʙʯʠʩʣʶʶʪʴʩʷ ʽ ʚʣʘʩʥʽ ʚʝʢʪʦʨʘ.  

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʽʟ ʨʦʟʜʽʣʫ çʄʘʪʝʤʘʪʠʢʘè ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ Wolfram Alpha ʻ ʟʨʫʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʟ 

ʧʦʩʪʘʚʣʝʥʠʤʠ ʟʘʜʘʯʘʤʠ ʩʧʨʘʚʣʷʻʪʴʩʷ ʰʚʠʜʢʦ, ʽ ʤʘʻ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ 

ʽʥʪʝʨʬʝʡʩ.  
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ɺʠʭʽʜʥʽ ʜʘʥʽ ʚʚʦʜʷʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʡ ʨʷʜʦʢ, ʘ, ʦʩʢʽʣʴʢʠ, ʚʽʥ ʣʠʰʝ ʦʜʠʥ, 

ʪʦ ʧʦʤʠʣʠʪʠʩʷ ʥʝʤʦʞʣʠʚʦ. 

ʅʦʚʠʡ ʧʽʜʭʽʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʟʽ ʟʥʘʥʴ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʜʦʩʠʪʴ ʧʦʚʥʫ ʽ ʪʦʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʟʘʧʠʪʫ. ʆʜʥʘʢ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʘʛʘʻ 

ʪʦʯʥʠʭ ʚʢʘʟʽʚʦʢ ʥʘ ʧʨʠʨʦʜʥʽʡ ʤʦʚʽ. 

ɯʥʪʝʨʬʝʡʩ Wolfram Alpha ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʽʣʴʢʠ ʥʘ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ, 

ʪʦʞ ʮʝ ʯʫʜʦʚʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʣʽʧʰʠʪʠ ʩʚʦʾ ʤʦʚʥʽ ʟʥʘʥʥʷ. ʆʜʥʘʢ, ʫ ʙʘʟʠ ʟʥʘʥʴ 

ʻ ʽ ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ ʫ ʚʠʜʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠ ʙʝʟʢʦʰʪʦʚʥʦʤʫ ʢʦʨʠʩʪʫʚʘʥʥʽ. 

ʅʘʢʣʘʜʘʶʪʴʩʷ ʦʙʤʝʞʝʥʥʷ ʷʢ ʟʘ ʯʘʩʦʤ ʜʣʷ ʦʙʯʠʩʣʝʥʴ, ʪʘʢ ʽ ʟʘ ʾʭ ʢʽʣʴʢʽʩʪʶ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 6 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʨʦʟʜʽʣʦʤ ʙʘʟʠ ʟʥʘʥʴ Wolfram Alpha. 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ʇʝʨʝʡʪʠ ʥʘ ʩʘʡʪ wolframalpha.com. 

2. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʟʛʽʜʥʦ ʚʘʨʽʘʥʪʫ ʫ ʪʘʙʣʠʮʽ 2.19. 

3. ʆʙʯʠʩʣʠʪʠ ʣʽʤʽʪʠ ʬʫʥʢʮʽʡ ʟʛʽʜʥʦ ʚʘʨʽʘʥʪʫ ʫ ʪʘʙʣʠʮʽ 2.20. 

4. ɿʥʘʡʪʠ ʧʦʭʽʜʥʫ ʬʫʥʢʮʽʡ ʟʛʽʜʥʦ ʚʘʨʽʘʥʪʫ ʫ ʪʘʙʣʠʮʽ 2.21. 

 

ʊʘʙʣʠʮʷ 2.19 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʟʘ ʚʘʨʽʘʥʪʘʤʠ 

ˉ ʌʫʥʢʮʽʷ ˉ ʌʫʥʢʮʽʷ 

1  16  
2  17  
3 

 

18  

4  19 

 
5  20 

 
6  21 

 
7  22 

 
8  23 

 
9 

 

24 

 
10  25  

11  26 
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12  27 

 
13  28  
14  29 

 
15  30  

 

ʊʘʙʣʠʮʷ 2.20 

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʛʨʘʥʠʮʴ ʬʫʥʢʮʽʡ ʟʘ ʚʘʨʽʘʥʪʘʤʠ 

ˉ ʌʫʥʢʮʽʷ ˉ ʌʫʥʢʮʽʷ 

1 

 

16 

 
2 

 

17 

 
3 

 

18 

 
4 

 

19 

 
5 

 

20 

 
6 

 

21 

 
7 

 

22 

 
8 

 

23 

 
9 

 

24 

 
10 

 

25 

 
11 

 

26 

 
12 

 

27 

 
13 

 

28 

 
14 

 

29 

 
15 

 

30 
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ʊʘʙʣʠʮʷ 2.21 

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʦʭʽʜʥʦʾ ʟʘ ʚʘʨʽʘʥʪʘʤʠ 

ˉ ʌʫʥʢʮʽʷ ˉ ʌʫʥʢʮʽʷ 

1 

 

16 

 
2 

 

17 

 
3 

 

18 

 
4 

 

19 

 
5 

 

20 

 
6 

 

21 

 
7 

 

22 

 
8 

 

23 

 
9 

 

24 

 
10 

 

25 

 
11 

 

26 

 

12 

 

27 

 
13 

 

28 

 
14 

 

29 

 
15 

 

30 

 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʙʘʟʠ ʟʥʘʥʴ Wolfram Alpha? 

2. ʗʢʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʻ Wolfram Alpha ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ? 

3. ʗʢʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʻ Wolfram Alpha ʜʣʷ ʧʦʰʫʢʫ ʢʦʨʝʥʽʚ ʩʠʩʪʝʤ 

ʨʽʚʥʷʥʴ? 

4. ɺʢʘʞʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ solve. 
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5. ʅʘʟʚʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʮʽʡ ʥʘʜ ʤʘʪʨʠʮʷʤʠ ʫ 

Wolfram Alpha. 

 

2.7. ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʬʘʭʦʤ 

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢ ʢʣʘʚʽʘʪʫʨʘ, ʻ ʜʦʩʠʪʴ 

ʪʨʠʚʘʣʠʤ ʽ ʪʨʫʜʦʤʽʩʪʢʠʤ. ɺʽʥ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʜʫʙʣʶʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ, 

ʷʢʘ ʫʞʝ ʚ ʧʨʠʡʥʷʪʥʽʡ ʬʦʨʤʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʯʠ ʽʥʰʦʤʫ ʪʚʝʨʜʦʤʫ 

ʥʦʩʽʾ. ɿ ʤʝʪʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʝʣʝʢʪʨʦʥʥʫ ʬʦʨʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ. 

ɿʦʢʨʝʤʘ, ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʧʽʾ 

ʜʦʢʫʤʝʥʪʘ, ʷʢʘ ʥʽʯʠʤ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʦʾ ʮʠʬʨʦʚʦʾ ʬʦʪʦʛʨʘʬʽʾ. ɼʦ 

ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʢʘʥʝʨʠ. ʆʜʥʘʢ ʽʟ ʧʦʷʚʦʶ 

ʮʠʬʨʦʚʠʭ ʬʦʪʦʢʘʤʝʨ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʩʚʽʪʣʦʯʫʪʣʠʚʠʭ ʤʘʪʨʠʮʴ, ʷʢʽʩʥʫ ʮʠʬʨʦʚʫ ʬʦʪʦʛʨʘʬʽʶ ʜʦʢʫʤʝʥʪʘ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʦʨʤʘʪʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢʦʞ ʽ ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ.  

ʅʘʩʪʫʧʥʽ ʝʪʘʧʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʪʚʦʨʝʥʦʛʦ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʽ ʧʦʣʷʛʘʶʪʴ ʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ (ʥʘʙʦʨʫ ʯʦʨʥʦïʙʽʣʠʭ ʯʠ ʢʦʣʴʦʨʦʚʠʭ ʪʦʯʦʢ) ʚ ʪʝʢʩʪʦʚʠʡ 

ʜʦʢʫʤʝʥʪ, ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʨʦʛʨʘʤʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ FineReader.  

ʆʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʢʠ ʜʦʢʫʤʝʥʪʘ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʥʦʩʽʾ ʚ ʧʨʦʛʨʘʤʽ 

FineReader ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʡʦʛʦ ʮʠʬʨʦʚʦʾ ʢʦʧʽʾ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

4ʝʪʘʧʠ: 

1. ʩʢʘʥʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘ ï ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʧʽʾ ʜʦʢʫʤʝʥʪʘ ʟʘ  

ʦʧʦʤʦʛʦʶ ʩʢʘʥʝʨʘ, ʷʢʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ 

ʧʨʦʛʨʘʤʠ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫʞʝ ʛʦʪʦʚʠʡ ʛʨʘʬʽʯʥʠʡ 

ʬʘʡʣ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʜʦʢʫʤʝʥʪʘ, ʩʪʚʦʨʝʥʠʡ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ ʘʙʦ ʽʥʰʠʤ 

ʯʘʩʦʤ.  

2. ʩʝʛʤʝʥʪʘʮʽʷ ʜʦʢʫʤʝʥʪʘ ï ʨʦʟʙʠʪʪʷ ʩʪʦʨʽʥʢʠ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ 

ʜʦʢʫʤʝʥʪʘ ʥʘ ʙʣʦʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʘʙʦ ʪʝʢʩʪ, ʘʙʦ ʪʘʙʣʠʮʽ, ʘʙʦ ʨʠʩʫʥʢʠ. 

3. ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘ ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʦʙʨʘʞʝʥʥʷ ʫ 

ʣʽʪʝʨʠ, ʮʠʬʨʠ ʪʘ ʟʥʘʢʠ ʧʝʚʥʦʾ ʤʦʚʠ ʘʙʦ ʮʠʬʨʦʚʦʾ ʩʠʩʪʝʤʠ. 

4. ʟʙʝʨʝʞʝʥʥʷ ʜʦʢʫʤʝʥʪʘ ï ʧʝʨʝʜʘʯʘ ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʫ ʦʜʥʫ ʽʟ 

ʦʬʽʩʥʠʭ ʧʨʦʛʨʘʤ (Word, Excel) ʘʙʦ ʟʙʝʨʝʞʝʥʥʷ ʡʦʛʦ ʫ ʚʠʛʣʷʜʽ ʬʘʡʣʫ. 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ FineReader 

Á ʜʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: 

ʇʫʩʢÝʇʨʦʛʨʘʤʤʳÝ ABBYY FineReader. 

Á ʟʘʧʫʩʢʘʶʪʴ ʤʘʡʩʪʝʨ ʩʢʘʥʫʚʘʥʥʷ, ʢʣʘʮʥʫʚʰʠ ʧʦ ʢʥʦʧʮʽ Scan&Read; 

Á ʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʥʘ ʟʘʧʠʪ "ʂʘʢ ʚʳ ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ" ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ: 

ü ʉʦ ʩʢʘʥʝʨʘ ï ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʛʨʘʬʽʯʥʦʾ ʢʦʧʽʾ ʜʦʢʫʤʝʥʪʘ, 

ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʥʦʩʽʾ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʥʝʨʘ; 

ü ʀʟ ʬʘʡʣʘ ï ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʛʨʘʬʽʯʥʦʛʦ ʬʘʡʣʫ ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ ʩʪʚʦʨʝʥʦʾ 
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ʢʦʧʽʾ ʜʦʢʫʤʝʥʪʘ; 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʥʦʧʢʫ ɼʘʣʝʝ; 

Á ʫ ʨʘʟʽ ʚʠʙʦʨʫ ʧʫʥʢʪʫ ʉʦ ʩʢʘʥʝʨʘ ʧʨʦʚʦʜʷʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʩʢʘʥʫʚʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʽʢʥʽ (ʟʘʟʥʘʯʘʻʪʴʩʷ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʟ ʷʢʦʶ 

ʧʨʦʚʦʜʠʪʴʩʷ ʩʢʘʥʫʚʘʥʥʷ, ʯʠ ʢʦʣʴʦʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʙʫʜʝ ʦʪʨʠʤʘʥʝ ʫ ʚʽʜʪʽʥʢʘʭ 

ʩʽʨʦʛʦ, ʨʦʟʤʽʨ ʢʦʧʽʾ ʪʦʱʦ); 

Á ʧʨʦʚʦʜʷʪʴ ʩʢʘʥʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʥʝʨʘ, ʢʣʘʮʥʫʚʰʠ 

ʧʦ ʢʥʦʧʮʽ Scan; 

Á ʧʦ ʟʘʚʝʨʰʝʥʥʽ ʩʢʘʥʫʚʘʥʥʷ ʫ ʚʽʢʥʽ ʀʟʦʙʨʘʞʝʥʠʝ ʟôʷʚʠʪʴʩʷ ʛʨʘʬʽʯʥʘ 

ʢʦʧʽʷ ʩʢʘʥʦʚʘʥʦʛʦ ʜʦʢʫʤʝʥʪʘ; 

ʘʙʦ: 

Á ʧʨʠ ʚʠʙʦʨʽ ʧʫʥʢʪʫ ʀʟ ʬʘʡʣʘ ʟʥʘʭʦʜʷʪʴ ʫ ʬʘʡʣʦʚʽʡ ʩʪʨʫʢʪʫʨʽ ʇʂ 

ʚʽʜʧʦʚʽʜʥʠʡ ʛʨʘʬʽʯʥʠʡ ʬʘʡʣ, ʩʪʚʦʨʝʥʠʡ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʤʘʡʩʪʨʘ 

ʩʢʘʥʫʚʘʥʥʷ;  

ʘʙʦ: 

Á ʚʽʜʢʨʠʚʘʶʪʴ ʛʨʘʬʽʯʥʠʡ ʬʘʡʣ, ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʡʩʪʨʘ ʩʢʘʥʫʚʘʥʥʷ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ ʆʪʢʨʳʪʴ, ʨʦʟʤʽʱʝʥʦʾ ʥʘ ʧʘʥʝʣʽ Scan&Read; 

Á ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ ʟʜʽʡʩʥʶʶʪʴ ʚʨʫʯʥʫ ʩʝʛʤʝʥʪʫʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʟʦʙʨʘʞʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʤʠ ʙʣʦʢʘʤʠ ï ʚ ʦʢʨʝʤʽ ʙʣʦʢʠ ʚʠʜʽʣʷʶʪʴ 

ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʟʦʙʨʘʞʝʥʥʷ: ʪʝʢʩʪ, ʪʘʙʣʠʮʽ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ (ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʦʜʥʦʨʽʜʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʪʦʨʽʥʮʽ ʪʘʢʠʭ ʙʣʦʢʽʚ ʤʦʞʝ ʙʫʪʠ ʚʽʜ 1 ʜʦ ʪʘʢʦʾ 

ʢʽʣʴʢʦʩʪʽ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʨʦʟʜʽʣʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʪʠʧʘʤʠ); 

Á ʥʘ ʢʦʞʥʦʤʫ ʚʠʦʢʨʝʤʣʝʥʦʤʫ ʙʣʦʮʽ ʚʠʚʦʜʷʪʴ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʪʘ 

ʚʽʜʤʽʯʘʶʪʴ ʫ ʧʫʥʢʪʽ ʊʠʧ ʙʣʦʢʘ ʦʧʮʽʶ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʚʤʽʩʪʫ ʙʣʦʢʘ: ʪʝʢʩʪ, 

ʪʘʙʣʠʮʘ, ʢʘʨʪʠʥʢʘ, ʰʪʨʠʭïʢʦʜ; 

Á ʷʢʱʦ ʙʣʦʢ ʤʽʩʪʠʪʴ ʪʘʙʣʠʮʶ, ʦʙʦʚôʷʟʢʦʚʦ ʫ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ ʜʣʷ 

ʪʘʢʦʛʦ ʙʣʦʢʫ ʚʠʙʠʨʘʶʪʴ ʪʘʢʦʞ ʧʫʥʢʪ ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʪʘʙʣʠʮʳ; 

Á ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʙʣʦʢʽʚ ʥʘ ʩʪʘʥʜʘʨʪʥʽʡ 

ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʨʷʜʢʫ ʗʟʳʢ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʽʟ ʩʧʠʩʢʫ ʚʠʙʠʨʘʶʪʴ 

ʧʦʪʨʽʙʥʫ ʤʦʚʫ; 

Á ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʢʘʥʦʚʘʥʠʡ ʪʝʢʩʪ ʤʽʩʪʠʪʴ ʝʣʝʤʝʥʪʠ ʜʝʢʽʣʴʢʦʭ ʤʦʚ 

(ʥʘʧʨʠʢʣʘʜ ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ ʘʥʛʣʽʡʩʴʢʦʾ), ʫ ʩʧʠʩʢʫ ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪ ɺʳʙʦʨ 

ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ ʽ ʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʽʜʤʽʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽ ʤʦʚʠ, ʟʘ 

ʷʢʠʤʠ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ; 

Á ʥʘʪʠʩʢʘʶʪʴ ʢʥʦʧʢʫ ʈʘʩʧʦʟʥʘʪʴ ʥʘ ʧʘʥʝʣʽ Scan&Read; 

Á ʫ ʚʽʢʥʽ ʊʝʢʩʪ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʫʩʽʭ ʚʠʜʽʚ 

ʙʣʦʢʽʚ, ʷʢʽ ʙʫʣʠ ʧʦʧʝʨʝʜʥʴʦ ʚʠʜʽʣʝʥʽ; 

Á ʧʨʦʚʦʜʷʪʴ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʢʫʤʝʥʪʘ, ʢʣʘʮʥʫʚʰʠ ʧʦ 

ʢʥʦʧʮʽ ʇʨʦʚʝʨʠʪʴ ʥʘ ʧʘʥʝʣʽ Scan&Read; 

Á ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʚʪʦʨʶʶʪʴ ʧʨʦʮʝʜʫʨʫ ʩʢʘʥʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʩʪʦʨʽʥʦʢ ʜʦʢʫʤʝʥʪʘ ʘʙʦ ʚʽʜʢʨʠʚʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʯʥʽ ʬʘʡʣʠ ʪʘ 

ʟʜʽʡʩʥʶʶʪʴ ʟʘʟʥʘʯʝʥʽ ʨʘʥʽʰʝ ʝʪʘʧʠ ʚʽʜ ʩʝʛʤʝʥʪʘʮʽʾ ʜʦ ʨʝʜʘʛʫʚʘʥʥʷ; 

Á ʥʘʣʘʰʪʦʚʫʶʪʴ ʢʥʦʧʢʫ ʉʦʭʨʘʥʠʪʴ, ʱʦ ʥʘ ʧʘʥʝʣʽ Scan&Read, ʥʘ 

ʚʘʨʽʘʥʪ ʧʝʨʝʜʘʯʽ ʫʩʽʭ ʨʦʟʧʽʟʥʘʥʠʭ ʩʪʦʨʽʥʦʢ ʜʦʢʫʤʝʥʪʘ ʫ ʩʝʨʝʜʦʚʠʱʝ 
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ʪʝʢʩʪʦʚʦʛʦ ʧʨʦʮʝʩʦʨʘ MS Word ï ʜʣʷ ʮʴʦʛʦ ʨʦʟʢʨʠʚʘʶʪʴ ʩʧʠʩʦʢ ʤʦʞʣʠʚʠʭ 

ʬʫʥʢʮʽʡ ʢʥʦʧʢʠ, ʚʠʙʠʨʘʶʪʴ ʧʫʥʢʪʠ ʇʝʨʝʜʘʪʴ ʚʩʝ ʩʪʨʘʥʠʮʳ ʚÝ Microsoft 

Word ; 

Á ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʝ ʟʘʚʘʥʪʘʞʝʥʦ ʩʪʘʥʜʘʨʪʥʠʡ ʜʦʢʫʤʝʥʪ ʪʝʢʩʪʦʚʦʛʦ 

ʧʨʦʮʝʩʦʨʘ MS Word ʽʟ ʨʦʟʤʽʱʝʥʠʤʠ ʚ ʥʴʦʤʫ ʨʦʟʧʽʟʥʘʥʠʤʠ ʩʪʦʨʽʥʢʘʤʠ. 

 

ʉʪʚʦʨʝʥʥʷ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʟʘ ʪʝʢʩʪʦʤ 

ɼʣʷ ʰʚʠʜʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʚʝʣʠʢʦʤʫ ʟʘ ʦʙʩʷʛʦʤ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʜʦʢʫʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ. ɻʽʧʝʨʧʦʩʠʣʘʥʥʷ ï ʮʝ ʟʚôʷʟʦʢ 

ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʫ (ʩʠʤʚʦʣʫ, ʩʣʦʚʘ ʘʙʦ ʨʝʯʝʥʥʷ) ʟ ʽʥʰʠʤ ʤʽʩʮʝʤ ʫ ʜʦʢʫʤʝʥʪʽ 

ʘʙʦ ʟ ʬʘʡʣʦʤ, ʜʝ ʙʽʣʴʰ ʰʠʨʦʢʦ ʨʦʟʢʨʠʚʘʻʪʴʩʷ, ʜʦʧʦʚʥʶʻʪʴʩʷ ʘʙʦ 

ʫʪʦʯʥʶʻʪʴʩʷ ʡʦʛʦ ʟʤʽʩʪ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʥʘ ʧʦʯʘʪʦʢ ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʫ, ʱʦ 

ʜʦʜʘʪʢʦʚʦ ʨʦʟʢʨʠʚʘʻ ʩʫʪʥʽʩʪʴ ʷʢʦʛʦʩʴ ʪʝʨʤʽʥʫ, ʨʦʙʠʪʴʩʷ ʟʘʢʣʘʜʢʘ, ʘ ʥʘ ʩʘʤ 

ʪʝʨʤʽʥ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʮʶ ʟʘʢʣʘʜʢʫ. ʑʦʙ ʚʩʪʘʥʦʚʠʪʠ 

ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʩʣʦʚʦ ʘʙʦ ʨʝʯʝʥʥʷ, ʥʘ ʷʢʝ ʨʦʙʠʪʴʩʷ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʚ 

ʤʝʞʘʭ ʦʜʥʦʛʦ ʬʘʡʣʘ; 

Á ɺʩʪʘʚʢʘ Ý ɿʘʢʣʘʜʢʘ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʫ ʨʷʜʢʫ ʀʤʷ ʟʘʢʣʘʜʢʠ 

ʟʘʧʠʩʫʶʪʴ ʜʦʚʽʣʴʥʫ ʥʘʟʚʫ ʟʘʢʣʘʜʢʠ; 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɼʦʙʘʚʠʪʴ; 

Á ʚʠʦʢʨʝʤʣʶʶʪʴ ʩʣʦʚʦ ʘʙʦ ʨʝʯʝʥʥʷ, ʜʝ ʙʫʜʝ ʩʪʚʦʨʝʥʝ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ 

ʥʘ ʟʘʢʣʘʜʢʫ; 

Á ʚʠʢʦʥʫʶʪʴ ʜʽʾ: ɺʩʪʘʚʢʘ Ý ɻʠʧʝʨʩʩʳʣʢʘ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ɿʘʢʣʘʜʢʘ  

Á ʫ ʩʧʠʩʢʫ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʚʠʙʠʨʘʶʪʴ ʥʘʟʚʫ ʧʦʪʨʽʙʥʦʾ ʟʘʢʣʘʜʢʠ; 

Á ʥʘʪʠʩʢʫʶʪʴ ʢʥʦʧʢʫ ʆʂ ʚ ʦʙʦʭ ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʥʘʭ; 

Á ʩʣʦʚʦ ʘʙʦ ʨʝʯʝʥʥʷ, ʱʦ ʤʘʻ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʟʘʢʣʘʜʢʫ, 

ʚʠʦʢʨʝʤʣʶʻʪʴʩʷ ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ ʽʟ ʧʽʜʢʨʝʩʣʝʥʥʷʤ. 

ʗʢʱʦ ʧʽʩʣʷ ʷʢʦʛʦʩʴ ʬʨʘʛʤʝʥʪʘ ʪʝʢʩʪʫ ʫ ʜʦʢʫʤʝʥʪʽ ʪʨʝʙʘ ʟʨʦʙʠʪʠ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ, ʪʦ ʥʘ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ ʨʦʙʣʷʪʴ 

ʟʘʢʣʘʜʢʫ, ʘ ʥʘ ʩʘʤ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʮʶ 

ʟʘʢʣʘʜʢʫ. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʫ ʟ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤ ʢʫʨʩʦʨ 

ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʜʦ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 7 

ʄʝʪʘ ʨʦʙʦʪʠ: ʆʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ 

FineReader ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ. 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʥʘʡʪʠ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʬʘʡʣ ʟʘ ʬʘʭʦʤ ʫ ʬʦʨʤʘʪʽ *.pdf. 

2. ɿʙʝʨʝʛʪʠ ʡʦʛʦ ʥʘ ʢʦʤʧôʶʪʝʨ. 

3. ɿʘʚʘʥʪʘʞʠʪʠ ʧʨʦʛʨʘʤʫ FineReader. 

4. ɺʽʜʢʨʠʪʠ ʫ ʧʨʦʛʨʘʤʽ FineReader *.pdf ʬʘʡʣ. 
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5. ʇʨʦʚʝʩʪʠ ʨʫʯʥʝ ʩʝʛʤʝʥʪʫʚʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

6. ʇʨʦʚʝʩʪʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʙʣʦʢʽʚ, ʚʢʘʟʘʚʰʠ ʤʦʚʫ 

ʜʦʢʫʤʝʥʪʘïʦʨʠʛʽʥʘʣʘ ʫ ʬʦʨʤʘʪʽ *.pdf. 

7. ɿʙʝʨʝʛʪʠ ʨʦʟʧʽʟʥʘʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʫ 

ʬʦʨʤʘʪʽʚ 

*.doc, ʘʙʦ *.docx. 

8. ʅʘʜʘʪʠ ʪʝʢʩʪʦʚʦʤʫ ʜʦʢʫʤʝʥʪʫ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʘʪʫʚʘʥʥʷ: 

a. ʧʦʣʷ ʧʦ 2 ʩʤ; 

b. ʟʘʛʦʣʦʚʢʠ (Arial, 14, ʥʘʧʽʚʞʠʨʥʠʡ, ʧʨʦʧʠʩʥʽ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ 

ʮʝʥʪʨʫ ʩʪʦʨʽʥʢʠ); 

c. ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ (Times New Roman, 14, ʟʚʠʯʘʡʥʠʡ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ 

ʰʠʨʠʥʽ ʩʪʦʨʽʥʢʠ); 

d. ʤʽʞʨʷʜʢʦʚʠʡ ʽʥʪʝʨʚʘʣ (1,2); 

e. ʧʝʨʝʜ ʽ ʧʽʩʣʷ ʘʙʟʘʮʽʚ ʜʦʜʘʪʢʦʚʽ ʚʽʜʩʪʘʥʽ ʚʽʜʩʫʪʥʽ. 

9. ʇʨʦʩʪʘʚʠʪʠ ʥʫʤʝʨʘʮʽʶ ʩʪʦʨʽʥʦʢ: ʚʥʠʟʫ, ʧʦ ʮʝʥʪʫ, ʥʫʤʝʨʘʮʽʷ ʧʝʨʰʦʾ 

ʩʪʦʨʽʥʢʠ ʚʽʜʩʫʪʥʷ. 

10.ɺʚʝʩʪʠ ʫ ʚʝʨʭʥʽʡ ʢʦʣʦʥʪʠʪʫʣ ʇɯɹ ʚʠʢʦʥʘʚʮʷ ʽ ʜʘʪʫ ʩʪʚʦʨʝʥʥʷ 

ʜʦʢʫʤʝʥʪʫ. 

11.ɺ ʢʽʥʮʽ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʱʝ ʨʘʟ ʚʚʝʩʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʚʠʢʦʥʘʚʮʷ. 

12.ʅʘ ʬʨʘʛʤʝʥʪ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʢʦʥʘʚʮʷ ʟʨʦʙʠʪʠ ʟʘʢʣʘʜʢʫ ʪʘ ʥʘʜʘʪʠ 

ʾʡ ʽʤôʷ ʚʠʢʦʥʘʚʮʷ.  

13.ʅʘ ʟʘʛʦʣʦʚʦʢ ʪʝʢʩʪʫ ʟʨʦʙʠʪʠ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʩʪʚʦʨʝʥʫ ʟʘʢʣʘʜʢʫ. 

14.ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʪʝʢʩʪʦʚʠʡ ʜʦʢʫʤʝʥʪ ʪʘ ʥʘʜʽʩʣʘʪʠ ʥʘ ʧʝʨʝʚʽʨʢʫ 

ʚʠʢʣʘʜʘʯʫ. 

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʅʘʟʚʽʪʴ ʽʩʥʫʶʯʽ ʰʣʷʭʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ. 

2. ɺʢʘʞʽʪʴ ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

3. ʅʘʟʚʽʪʴ ʝʪʘʧʠ ʧʝʨʝʜʙʘʯʝʥʽ ʧʨʦʛʨʘʤʦʶ FineReader ʧʦ ʧʝʨʝʪʚʦʨʝʥʥʶ 

ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʥʦʩʽʾ ʚ ʝʣʝʢʪʨʦʥʥʫ ʢʦʧʽʶ. 

4. ʗʢ ʚʠʙʨʘʪʠ ʦʜʥʫ ʘʙʦ ʜʝʢʽʣʴʢʘ ʤʦʚ ʥʘ ʝʪʘʧʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʷʢʽʩʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʘʨʽʘʥʪʘ ʪʝʢʩʪʦʚʦʛʦ 

ʜʦʢʫʤʝʥʪʘ? 

5 ɺʢʘʞʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʩʝʛʤʝʥʪʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʧʨʦʛʨʘʤʽ 

FineReader. 

 

2.8. ʉʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʈʦʙʦʪʘ ʟ ʪʝʢʩʪʦʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ Microsoft Word ʯʘʩʪʦ ʚʠʤʘʛʘʻ 

ʧʝʨʝʭʦʜʫ ʥʘ ʬʨʘʛʤʝʥʪʠ ʪʝʢʩʪʫ, ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʜʦʢʨʝʤʣʝʥʦ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʻ 

ʯʘʩʪʠʥʦʶ ʻʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ɿʘʟʚʠʯʘʡ ʮʝ ï ʪʝʨʤʽʥʦʣʦʛʽʷ ʽ ʧʨʠʢʣʘʜʠ, ʱʦ ʧʦʷʩʥʶʶʪʴ ʚʠʢʣʘʜʝʥʠʡ 
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ʤʘʪʝʨʽʘʣ, ʥʘʧʨʠʢʣʘʜ, ʤʘʣʶʥʢʠ, ʪʘʙʣʠʮʽ, ʚʠʪʷʛʠ ʟ ʽʥʰʠʭ ʜʞʝʨʝʣ, ʚʧʨʘʚ ʽ 

ʟʘʚʜʘʥʴ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʜʦʜʘʪʢʘʭ, ʘʣʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʠʭ ʻ ʚ ʦʩʥʦʚʥʦʤʫ 

ʪʝʢʩʪʽ ʜʦʢʫʤʝʥʪʘ. Microsoft Word ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʟʘʢʣʘʜʦʢ ʚ 

ʜʦʢʫʤʝʥʪʽ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʚ ʨʘʤʢʘʭ ʧʦʪʦʯʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

(ʨʠʩ. 2.57).  

 

 

 

ʈʠʩ. 2.57. ɺʠʢʣʠʢ ʚʽʢʥʘ çɻʠʧʝʨʩʩʳʣʢʘè 

 

ɿʘʢʣʘʜʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʪʝʢʩʪʦʚʠʭ ʧʦʟʠʮʽʷʭ ʨʦʟʤʽʱʫʚʘʥʦʛʦ ʜʦʜʘʪʢʘ 

ʜʦ ʜʦʢʫʤʝʥʪʘ, ʘ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʨʦʟʤʽʱʫʻʪʴʩʷ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ, ʷʢʝ 

ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʷʢ ʥʘ ʤʽʩʮʝ ʚ ʜʦʢʫʤʝʥʪʽ (ʟʘʢʣʘʜʢʫ), ʪʘʢ ʽ ʥʘ ʽʥʰʠʡ ʜʦʢʫʤʝʥʪ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʤʽʱʝʥʠʡ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʜʦʜʘʪʠ ʟʘʢʣʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʢʫʨʩʦʨ ʚ ʧʝʚʥʫ 

ʯʘʩʪʠʥʫ ʜʦʢʫʤʝʥʪʘ, ʜʣʷ ʷʢʦʾ ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠʩʷ ʟʘʢʣʘʜʢʘ, ʽ ʚʠʙʨʘʪʠ ʥʘ ʩʪʨʽʯʮʽ 

çɺʩʪʘʚʢʘè ʢʥʦʧʢʫçɿʘʢʣʘʜʢʘè. 

ʋ ʪʝʢʩʪʽ ʜʦʢʫʤʝʥʪʘ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʧʝʨʝʭʽʜ ʟʘ ʧʦʩʠʣʘʥʥʷʤ, 

ʥʘʧʨʠʢʣʘʜ, çʜʠʚ. ɼʦʜʘʪʦʢ 1è, ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʪʝʢʩʪ ʧʦʩʠʣʘʥʥʷ ʘʙʦ ʧʨʦʩʪʦ 

ʚʩʪʘʥʦʚʠʪʠ ʢʫʨʩʦʨ ʽ ʯʝʨʝʟ ʩʪʨʽʯʢʫ çɺʩʪʘʚʢʘè ʚʠʢʣʠʢʘʪʠ ʜʽʘʣʦʛ ʨʦʙʦʪʠ ʟ 

ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤʠ ʽ ʟʘʢʣʘʜʢʘʤʠ ʢʥʦʧʢʦʶ çɻʠʧʝʨʩʩʳʣʢʘè. 

ɻʽʧʝʨʧʦʩʠʣʘʥʥʷ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʷʢ ʥʘ ʤʽʩʮʝ ʚ ʧʦʪʦʯʥʦʤʫ ʜʦʢʫʤʝʥʪʽ 

(ʟʘʢʣʘʜʢʘ), ʪʘʢ ʽ ʥʘ ʽʥʰʠʡ ʬʘʡʣ ʜʦʢʫʤʝʥʪʘ (ʘʙʦ ʥʘ ʜʘʥʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ, ʘʙʦ ʚ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ). ʇʨʠ ʮʴʦʤʫ ʚ ʨʷʜʢʫ çʊʝʢʩʪè ʚʢʘʟʫʻʪʴʩʷ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʫ 

ʦʩʥʦʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʜʣʷ ʷʢʦʛʦ ʙʫʜʝ ʧʨʠʟʥʘʯʝʥʦ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ. 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʷʢʠʡïʥʝʙʫʜʴ ʽʥʰʠʡ ʜʦʢʫʤʝʥʪ, ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʘʢʣʘʜʢʘʤʠ ʚʢʘʟʘʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚ ʜʽʘʣʦʟʽ 

ʧʽʩʣʷ ʚʠʙʦʨʫ ʬʘʡʣʫ ʘʙʦ ʘʜʨʝʩʠ ʚ ɯʥʪʝʨʥʝʪʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɿʘʢʣʘʜʢʘè. 

ɼʣʷ ʧʝʨʝʭʦʜʫ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦ ʥʘʚʝʩʪʠ ʥʘ ʪʝʢʩʪ ʧʦʩʠʣʘʥʥʷ 

ʢʫʨʩʦʨ, ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ [Ctrl], ʽ, ʫʪʨʠʤʫʶʯʠ ʾʾ, ʚʠʢʦʥʘʪʠ ʢʣʘʮʘʥʥʷ ʣʽʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ. Microsoft Word ʧʝʨʝʚʝʜʝ ʜʦʢʫʤʝʥʪ ʜʦ ʧʦʯʘʪʢʫ ʟʘʟʥʘʯʝʥʦʛʦ 

ʟʘʢʣʘʜʢʦʶ ʪʝʢʩʪʫ, ʢʘʨʪʠʥʢʠ, ʪʘʙʣʠʮʽ. 

ʈʦʙʦʪʘ ʟ ʜʦʢʫʤʝʥʪʦʤ, ʱʦ ʤʽʩʪʠʪʴ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʽ ʟʘʢʣʘʜʢʠ ʜʦʜʘʻ ʡʦʤʫ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ. ʎʝ ʩʭʦʞʝ ʥʘ ʧʝʨʝʭʽʜ ʧʦ ʩʪʦʨʽʥʢʘʭ ʩʘʡʪʫ, ʢʦʣʠ ʤʠ ʚʠʙʠʨʘʻʤʦ 

ʧʫʥʢʪ ʘʙʦ ʨʦʟʜʽʣ ʩʪʦʨʽʥʢʠ ʽ ʧʦʪʨʘʧʣʷʻʤʦ ʥʘ ʽʥʰʫ ʩʪʦʨʽʥʢʫ, ʜʝ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʪʨʽʙʥʘ ʽʥʬʦʨʤʘʮʽʷ. 

Microsoft Word ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʜʦʢʫʤʝʥʪʠ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ 

(ʬʘʡʣʘʭ ʟ ʨʽʟʥʠʤʠ ʨʦʟʰʠʨʝʥʥʷʤʠ), ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ ʚʠʛʣʷʜʽ ɯʥʪʝʨʥʝʪï
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ʩʪʦʨʽʥʢʠ. ʊʦʤʫ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʪʦʙʪʦ ʞʠʚʝ ʜʠʥʘʤʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʚʤʽʩʪʫ ʽ 

ʨʝʘʢʮʽʷ ʥʘ ʜʽʾ ʟ ʙʦʢʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʧʝʨʝʛʣʷʜʘʻ ʩʪʦʨʽʥʢʫ, ʪʘʢʦʞ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʥʘʙʦʨʽ ʤʦʞʣʠʚʦʩʪʝʡ Microsoft Word. 

ɼʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʘʜʽʷʥʽ ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʙʫʜʴï̫ ʢʠʭ 

ʧʨʦʛʨʘʤ Windows, ʝʣʝʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʩʪʦʨʽʥʢʘʭ 

ʜʦʢʫʤʝʥʪʘ ʱʝ ʚ ʧʨʦʮʝʩʽ ʥʘʙʦʨʫ ʪʝʢʩʪʫ. ʊʦʤʫ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯ ʚʽʜʢʨʠʚʘʻ ʪʘʢʫ 

ʽʥʪʝʨʘʢʪʠʚʥʫ ʩʪʦʨʽʥʢʫ, ʚʩʽ ʡʦʛʦ ʜʽʾ (ʘ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʜʝʷʢʽ) ʬʽʢʩʫʶʪʴʩʷ 

Microsoft Word ʽ ʥʘ ʥʠʭ ʫ ʚʽʜʧʦʚʽʜʴ ʚʠʨʦʙʣʷʶʪʴʩʷ ʧʝʚʥʽ ʦʙʯʠʩʣʝʥʥʷ. 

ɼʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚ 

Microsoft Word ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʠʪʠ ʜʦ ʩʢʣʘʜʫ ʩʪʨʽʯʦʢ ʩʪʨʽʯʢʫ çʈʘʟʨʘʙʦʪʯʠʢè 

(ʨʠʩ. 2.58). ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʘʡʪʠ ʚ ʧʘʨʘʤʝʪʨʠ ʧʨʦʛʨʘʤʠ: ʌʘʡʣ Ÿ 

ʇʘʨʘʤʝʪʨʳ Ÿ ʅʘʩʪʨʦʡʢʘ ʣʝʥʪʳ Ÿ ʈʘʟʨʘʙʦʪʯʠʢ (ʚʩʪʘʥʦʚʠʪʠ ʧʨʘʧʦʨʝʮʴ). 

ʅʘ ʩʪʨʽʯʮʽ çʈʘʟʨʘʙʦʪʯʠʢè ʥʝʦʙʭʽʜʥʦ ʚʢʣʶʯʠʪʠ ʨʝʞʠʤ  

çʂʦʥʩʪʨʫʢʪʦʨè, ʚ ʷʢʦʤʫ ʙʫʜʝ ʤʦʞʣʠʚʦ ʜʦʜʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʥʘ 

ʩʪʦʨʽʥʢʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʧʠʪʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ 

ʪʝʩʪ, ʱʦ ʤʽʩʪʠʪʴ ʧʠʪʘʥʥʷ ʽ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʥʠʭ. 

ʇʨʠ ʮʴʦʤʫ ʧʠʪʘʥʥʷ ʩʣʽʜʫʶʪʴ ʟ ʢʦʞʥʦʛʦ ʥʦʚʦʛʦ ʨʷʜʢʘ ʟʚʠʯʘʡʥʠʤ 

ʪʝʢʩʪʦʤ, ʘ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ ʟʘʧʠʩʫʶʪʴʩʷ ʯʝʨʝʟ ʝʣʝʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ  

çʇʝʨʝʢʣʶʯʘʪʝʣʴè. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʩʪʫ ʩʧʦʯʘʪʢʫ ʚʨʫʯʥʫ ʚʚʦʜʷʪʴ ʧʝʨʰʝ ʧʠʪʘʥʥʷ: çʋ 

ʷʢʦʤʫ ʨʦʮʽ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʤʽʞʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʽʷ ʟ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ?è. ʅʘ 

ʚʢʣʘʜʮʽ çʈʘʟʨʘʙʦʪʯʠʢè ʥʘʪʠʩʢʘʶʪʴ ʥʘ çʀʥʩʪʨʫʤʝʥʪè ʽ ʦʙʠʨʘʶʪʴ ʝʣʝʤʝʥʪ 

çʇʝʨʝʢʣʶʯʘʪʝʣʴè (ʨʠʩ. 2.59). 
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ʈʠʩ. 2.58. ɼʦʜʘʥʥʷ ʩʪʨʽʯʢʠ çʈʘʟʨʘʙʦʪʯʠʢè 

 

 

ʈʠʩ. 2.59. ɺʠʙʽʨ ʝʣʝʤʝʥʪʫ çʇʝʨʝʢʣʶʯʘʪʝʣʴè 

ɹʫʜʝ ʩʬʦʨʤʦʚʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʢʥʦʧʢʘ ʜʣʷ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʘ ʚʽʜʧʦʚʽʜʽ 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ ʦʙʝʨʽʪʴ ʩʚʦʡʩʪʚʘ  

ʥʘ ʩʪʨʽʯʮʽ çʈʘʟʨʘʙʦʪʯʠʢè. ɺʽʜʢʨʠʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʬʦʨʤʘ (ʨʠʩ. 2.60): 

ʋ ʧʦʣʽ ʬʦʨʤʠ Name (ɯʤ'ʷ) ʚʚʦʜʷʪʴ Answer1_1 (ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽʜʽ 

ʥʘ ʧʝʨʰʝ ʧʠʪʘʥʥʷ). 

ʊʝʢʩʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʩʪʦʨʽʥʮʽ ʧʦʨʫʯ ʟ ʧʝʨʝʤʠʢʘʯʝʤ, ʟʘʜʘʻʪʴʩʷ 

ʯʝʨʝʟ ʚʢʘʟʽʚʢʫ ʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ Caption (ɿʘʛʦʣʦʚʦʢ). 
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ʇʦʣʝ Value (ɿʥʘʯʝʥʥʷ) ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʣʦʛʽʯʥʽ ʟʥʘʯʝʥʥʷ True (ɯʩʪʠʥʘ) 

ʘʙʦ False (ʅʝʧʨʘʚʜʘ). ʂʨʽʤ ʮʴʦʛʦ, ʣʦʛʽʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʩʣʘ ï 

ʜʣʷ False ï 0, ʘ ʜʣʷ True ï 1. 
 

 

ʈʠʩ. 2.60. ʉʚʦʡʩʪʚʘ Option Button 

ʂʦʞʝʥ ʟ ʧʝʨʝʤʠʢʘʯʽʚ ʧʨʠ ʢʣʘʮʘʥʥʽ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʽʜʢʣʶʯʘʻ ʽʥʰʽ ʧʝʨʝʤʠʢʘʯʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʽʡ ʟ ʥʠʤ ʛʨʫʧʽ. ʊʦʙʪʦ ʜʣʷ 

ʪʦʛʦ ʱʦʙ ʧʝʨʝʤʠʢʘʯʽ ʚʟʘʻʤʥʦ ʚʠʢʣʶʯʘʣʠ ʦʜʠʥ ʦʜʥʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʘʚʠʪʠ ʾʤ 

ʦʜʥʘʢʦʚʝ ʽʤ'ʷ ʛʨʫʧʠ (Group name). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʪʨʠʤʘʻʤʦ ʪʘʢʫ ʬʦʨʤʫ ʽ ʢʥʦʧʢʫ, 

ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 2.61. 
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ʋ ʷʢʦʤʫ ʨʦʮʽ ʙʫʣʘ ʧʨʠʡʥʷʪʘ 

ʤʽʞʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʽʷ ʟ ʟʘʭʠʩʪʫ 

ʨʦʩʣʠʥ? 

 

ʈʠʩ. 2.61. ʈʝʟʫʣʴʪʘʪ ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʛʦ ʚʘʨʽʘʥʪʫ ʚʽʜʧʦʚʽʜʽ 

ɼʦ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʜʦʜʘʶʪʴ ʱʝ ʜʚʘ ʚʘʨʽʘʥʪʠ ï 1951 ʨ. ʠ 1980 ʨ. ʋ ʧʦʣʽ 

Value (ɿʥʘʯʝʥʥʷ) ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ true ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʦʪʨʠʤʘʻʤʦ ʧʠʪʘʥʥʷ ʟ ʪʨʴʦʤʘ ʚʘʨʽʘʥʪʘʤʠ ʚʽʜʧʦʚʽʜʝʡ: 

1. ʋ ʷʢʦʤʫ ʨʦʮʽ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʤʽʞʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʽʷ ʟ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ? 

 

 

 
ʂʨʽʤ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʧʦʣʽʚ ʫ ʬʦʨʤʽ ʪʘʢʦʞ ʻ ʚʣʘʩʪʠʚʦʩʪʽ ʢʥʦʧʢʠ ʜʣʷ 

ʜʦʜʘʥʥʷ ʾʡ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ: ʨʦʟʤʽʨ, ʢʦʣʽʨ, ʧʘʨʘʤʝʪʨʠ ʰʨʠʬʪʫ ʚ ʥʽʡ ʪʘ ʽʥ.  

ʅʠʞʯʝ ʧʽʩʣʷ ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʧʠʪʘʥʴ ʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ʜʦ ʥʠʭ 

ʨʦʟʪʘʰʦʚʫʶʪʴ ʝʣʝʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ çʇʦʣʝè (ʨʠʩ. 2.62). ʋ ʚʽʢʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʣʝʤʝʥʪʘ ʢʝʨʫʚʘʥʥʷ ʟʘʜʘʶʪʴ ʟʥʘʯʝʥʥʷ Name (ɯʤ'ʷ), ʷʢʝ ʜʦʨʽʚʥʶʻ Result 

(ʈʝʟʫʣʴʪʘʪ). 
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ʈʠʩ. 2.62. ɺʠʙʽʨ ʝʣʝʤʝʥʪʘ çʇʦʣʝè 

 

ɿʣʽʚʘ ʽ ʩʧʨʘʚʘ ʚʽʜ ʝʣʝʤʝʥʪʘ ʢʝʨʫʚʘʥʥʷ ʜʨʫʢʫʶʪʴ ʪʝʢʩʪ, ʷʢ ʧʦʢʘʟʘʥʦ 

ʥʠʞʯʝ.  

ɺʠ ʚʽʜʧʦʚʽʣʠ ʧʨʘʚʠʣʴʥʦ ʥʘ  ʧʠʪʘʥʴ. 

ʑʝ ʥʠʞʯʝ ʥʘ ʨʷʜʦʢ ʨʦʟʪʘʰʦʚʫʶʪʴ ʝʣʝʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ çʂʥʦʧʢʘè. ʋ 

ʚʽʢʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʝʣʝʤʝʥʪʘ ʢʝʨʫʚʘʥʥʷ Caption ʧʨʠʩʚʦʶʶʪʴ ʟʥʘʯʝʥʥʷ ʨʽʚʥʝ 

çʇʦʨʘʭʫʚʘʪʠ ʙʘʣʠè. 

ɼʘʣʽ ʚʠʢʣʠʢʘʶʪʴ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʜʣʷ ʢʥʦʧʢʠ, ʦʙʠʨʘʶʪʴ ʧʫʥʢʪ 

çʀʩʭʦʜʥʳʡ ʪʝʢʩʪè. ɿ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ ʨʝʜʘʢʪʦʨʘ ʤʦʚʠ VBA. ʋ ʥʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʥʘʙʨʘʪʠ ʧʨʘʚʠʣʦ ʧʽʜʨʘʭʫʥʢʫ ʙʘʣʽʚ, ʷʢʝ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ çʇʝʨʝʢʣʶʯʘʪʝʣʴè, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʨʘʚʠʣʴʥʠʤ ʚʘʨʽʘʥʪʘʤ 

ʚʽʜʧʦʚʽʜʝʡ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʦ ʢʦʞʥʦʤʫ ʟ ʧ'ʷʪʠ ʧʠʪʘʥʴ ʧʨʘʚʠʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʚʽʜʧʦʚʽʜʝʡ ʻ ʧʝʨʰʠʡ, ʪʦ ʧʨʘʚʠʣʦ ʦʙʯʠʩʣʝʥʥʷ ʙʘʣʽʚ ʙʫʜʝ ʪʘʢʠʤ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 2.63. 

 

 
 

ʈʠʩ. 2.63. ɺʚʝʜʝʥʥʷ ʧʨʘʚʠʣʘ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʙʘʣʽʚ ʟʘ ʪʝʩʪ 

 

ʇʽʩʣʷ ʚʢʘʟʘʥʦʛʦ ʧʨʘʚʠʣʘ ʧʽʜʨʘʭʫʥʢʫ ʙʘʣʽʚ ʟʘʢʨʠʚʘʶʪʴ ʚʽʢʥʦ ʨʝʜʘʢʪʦʨʘ 

ʤʦʚʠ VBA. ɺʠʤʠʢʘʶʪʴ ʨʝʞʠʤ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʥʦʧʢʦʶ  ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ 

ʧʠʪʘʥʥʷ ʪʝʩʪʫ. ʇʽʩʣʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘʪʠʩʢʘʶʪʴ ʥʘ ʢʥʦʧʢʫ çʇʦʨʘʭʫʚʘʪʠ ʙʘʣʠè ʽ 

ʦʪʨʠʤʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʚ ʧʦʣʽ ʨʝʟʫʣʴʪʘʪʫ. 
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 8 

ʄʝʪʘ ʨʦʙʦʪʠ: ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʝʜʘʢʪʦʨʦʤ VBA ʽ ʩʪʚʦʨʠʪʠ ʟ ʡʦʛʦ 

ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ ʚ ʨʝʜʘʢʪʦʨʽ MS Word 
 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʪʝʢʩʪʦʚʠʡ ʨʝʜʘʢʪʦʨ Word. 

2. ʉʪʚʦʨʠʪʠ ʫ ʥʠʞʯʝ ʥʘʚʝʜʝʥʦʤʫ ʪʝʢʩʪʽ ʟʘʢʣʘʜʢʠ ʥʘ ʟʘʛʦʣʦʚʢʠ 

çɯʩʪʦʨʠʯʥʘ ʜʦʚʽʜʢʘè, çʂʘʬʝʜʨʘ ʨʦʩʣʠʥʥʠʮʪʚʘè, çʅʘʛʦʨʦʜʘ ʫ XXɯV 

ʄʽʞʥʘʨʦʜʥʽʡ ʚʠʩʪʘʚʮʽ   ç ɸʛʨʦï2012 è. 

3. ʋ ʢʽʥʮʽ ʜʦʢʫʤʝʥʪʘ ʚʩʪʘʚʠʪʠ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʛʦʣʦʚʥʫ ʩʪʦʨʽʥʢʫ 

ʩʘʡʪʫ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʥʘʙʨʘʪʠ ʪʝʢʩʪ: çʇʝʨʝʡʪʠ ʥʘ ʛʦʣʦʚʥʫ 

ʩʪʦʨʽʥʢʫ ʩʘʡʪʫ ʅʋɹʽʇ ʋʢʨʘʾʥʠè.  

 
4. ʉʪʚʦʨʠʪʠ ʪʝʩʪ ʟ ʧôʷʪʠ ʟʘʧʠʪʘʥʴ ʟʘ ʪʝʤʘʪʠʢʦʶ ʦʙʨʘʥʦʾ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ʟʛʽʜʥʦ ʥʘʚʝʜʝʥʦʤʫ ʚʠʱʝ ʘʣʛʦʨʠʪʤʫ. ʊʝʩʪ ʧʦʚʠʥʥʠʡ ʚʢʣʶʯʘʪʠ ʧʠʪʘʥʥʷ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʽʜʧʦʚʽʜʝʡ ï ʪʨʠ ʽ ʧʦʣʝ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ 

ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʢʥʦʧʦʢ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʰʨʠʬʪ Times 

New Roman 14, ʚʠʩʦʪʫ ʢʥʦʧʢʠ ï 40.  

5. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ.  

6. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ Word. 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ɯʩʪʦʨʠʯʥʘ ʜʦʚʽʜʢʘ 
ʋ 2009 ʨʦʮʽ ʰʣʷʭʦʤ ʦʙ'ʻʜʥʘʥʥʷ ʘʛʨʦʥʦʤʽʯʥʦʛʦ, ʧʣʦʜʦʦʚʦʯʝʚʦʛʦ ʽ 

ʬʘʢʫʣʴʪʝʪʫ ʘʛʨʦʭʽʤʩʝʨʚʽʩʫ ʪʘ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʬʘʢʫʣʴʪʝʪ. 

ʌʘʢʫʣʴʪʝʪ ʻ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʬʘʢʫʣʴʪʝʪʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘ ʪʘʢʦʞ ʩʝʨʝʜ 

ʘʛʨʘʨʥʠʭ ʚʫʟʽʚ ʋʢʨʘʾʥʠ ʷʢ ʟʘ ʤʝʪʦʜʠʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʟʘ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʘʛʨʦʥʦʤʽʯʥʠʭ ʢʘʜʨʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼʝʨʞʘʚʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ, ʬʘʢʫʣʴʪʝʪ ʟʜʽʡʩʥʶʻ 

ʧʽʜʛʦʪʦʚʢʫ ʙʘʢʘʣʘʚʨʽʚ ʟʘ ʥʘʧʨʷʤʦʤ çɸʛʨʦʥʦʤʽʷè ʪʘ ʤʘʛʽʩʪʨʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

8.09010101 çɸʛʨʦʥʦʤʽʷè, 8.09010105 ñʉʝʣʝʢʮʽʷ ʽ ʛʝʥʝʪʠʢʘ ʩ.ïʛ. ʢʫʣʴʪʫʨò, 

8.09010104 çʇʣʦʜʦʦʚʦʯʽʚʥʠʮʪʚʦ ʽ ʚʠʥʦʛʨʘʜʘʨʩʪʚʦè. 

ʇʽʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ (ʪʝʭʥʦʣʦʛʽʚ ʟ ʘʛʨʦʥʦʤʽʾ, 

ʘʛʨʦʥʦʤʽʚïʜʦʩʣʽʜʥʠʢʽʚ, ʜʦʩʣʽʜʥʠʢʽʚ ʽʟ ʩʝʣʝʢʮʽʾ ʽ ʛʝʥʝʪʠʢʠ ʩ.ïʛ. ʢʫʣʴʪʫʨ, 

ʜʦʩʣʽʜʥʠʢʽʚ ʟ ʧʣʦʜʦʦʚʦʯʽʚʥʠʮʪʚʘ ʽ ʚʠʥʦʛʨʘʜʘʨʩʪʚʘ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʝʥʥʦʶ 

ʪʘ ʟʘʦʯʥʦʶ ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ. ʅʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʱʦʨʽʯʥʦ 

ʥʘʚʯʘʻʪʴʩʷ ʧʦʥʘʜ 600 ʦʩʽʙ, ʥʘ ʟʘʦʯʥʦʤʫ ï ʙʽʣʷ 200 ʯʦʣʦʚʽʢ.  

ɿʘ ʨʦʢʠ ʽʩʥʫʚʘʥʥʷ ʬʘʢʫʣʴʪʝʪ ʧʽʜʛʦʪʫʚʘʚ ʜʣʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʧʦʥʘʜ 11 ʪʠʩ. ʚʠʩʦʢʦʧʨʦʬʝʩʽʡʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ï ʚʯʝʥʠʭ 

ʘʛʨʦʥʦʤʽʚ, ʪʘ 300 ʜʣʷ ʢʨʘʾʥ ɭʚʨʦʧʠ, ɸʟʽʾ, ɸʬʨʠʢʠ ʪʘ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ. 
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ʂʘʬʝʜʨʘ ʨʦʩʣʠʥʥʠʮʪʚʘ 

ʂʘʬʝʜʨʘ ʨʦʩʣʠʥʥʠʮʪʚʘ ʨʦʟʧʦʯʘʣʘ ʩʚʦʶ ʥʘʚʯʘʣʴʥʫ ʪʘ ʥʘʫʢʦʚʦï

ʤʝʪʦʜʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂʠʾʚʩʴʢʦʛʦ 

ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʚ 1898 ʨʦʮʽ, ʷʢ ʦʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʢʘʬʝʜʨ 

ʘʛʨʦʥʦʤʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ. 

 

ʅʘʛʦʨʦʜʘ ʫ XXɯV ʄʽʞʥʘʨʦʜʥʽʡ ʚʠʩʪʘʚʮʽ çɸʛʨʦï2012è 

ʋ ʭʦʜʽ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ XXɯV ʄʽʞʥʘʨʦʜʥʦʾ ʚʠʩʪʘʚʢʠ çɸʛʨʦï

2012è ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʜʠʧʣʦʤʘʤʠ ʨʦʙʦʪʘ ʢʘʬʝʜʨʠ ʨʦʩʣʠʥʥʠʮʪʚʘ ʟʘ ʧʽʜʛʦʪʦʚʢʫ 

ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʅʋɹʽʇ ʋʢʨʘʾʥʠ. 

 

˭͙͊ͨͭ͊ͤͤΎ ʜʣʷ ʩʘʤʦ͔͔͍͙ͨͪͪ͜͟ 

1. ʗʢʠʤ ʯʠʥʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʭʽʜ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʫ Microsoft Word? 

2. ʗʢʽ ʚʠʜʠ ʧʦʩʠʣʘʥʴ ʤʦʞʥʘ ʜʦʜʘʪʠ ʜʦ ʜʦʢʫʤʝʥʪʫ Microsoft Word? 

3. ʗʢʽ ʝʣʝʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ? 

4. ʋ ʷʢʦʤʫ ʨʝʞʠʤʽ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʫ ʜʦʢʫʤʝʥʪ 

Microsoft Word?  

5. ʑʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ, ʱʦʙ ʧʝʨʝʤʠʢʘʯʽ ʚʟʘʻʤʥʦ ʚʠʢʣʶʯʘʣʠ ʦʜʠʥ 

ʦʜʥʦʛʦ? 

6.  ʗʢʽ ʟʥʘʯʝʥʥʷ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʧʦʣʝ Value? 

7. ʗʢʘ ʚʣʘʩʪʠʚʽʩʪʴ ʝʣʝʤʝʥʪʫ ʫʧʨʘʚʣʽʥʥʷ çʇʝʨʝʢʣʶʯʘʪʝʣʴè ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʝʢʩʪʫ ʥʘ ʩʪʦʨʽʥʮʽ ʧʦʨʫʯ ʟ ʥʠʤ? 

 

2.9. ɺʚʝʜʝʥʥʷ ʚ ʧʘʢʝʪ Origin 

Origin ï ʧʘʢʝʪ ʧʨʦʛʨʘʤ ʚʽʜ ʬʽʨʤʠ OriginLab Corporation ʜʣʷ 

ʯʠʩʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ ʥʘʫʢʦʚʦʾ ʛʨʘʬʽʢʠ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ Microsoft Windows, ʽ ʪʦʤʫ ʤʘʻ ʽʥʪʝʨʬʝʡʩ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

Windowsïʜʦʜʘʪʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʽʥ ʩʫʤʽʩʥʠʡ ʟ ʜʝʷʢʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʣʽʥʽʡʢʠ Microsoft Office, ʥʘʧʨʠʢʣʘʜ, ʟ ʪʘʙʣʠʯʥʠʤ ʧʨʦʮʝʩʦʨʦʤ 

Microsoft Excel, ʱʦ ʜʦʟʚʦʣʷʻ, ʟʦʢʨʝʤʘ, ʣʝʛʢʦ ʟʜʽʡʩʥʶʚʘʪʠ ʽʤʧʦʨʪ/ʝʢʩʧʦʨʪ 

ʜʘʥʠʭ ʤʽʞ ʮʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʦʩʪʘʥʥʴʦʶ ʚʝʨʩʽʻʶ ʧʨʦʛʨʘʤʠ ʻ 

Origin 2017 ʚʽʜ ʣʠʩʪʦʧʘʜʘ 2016. 

Origin ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʚʦʚʠʤʽʨʥʦʾ, ʪʨʠʚʠʤʽʨʥʦʾ ʥʘʫʢʦʚʦʾ 

ʛʨʘʬʽʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʪʦʚʠʭ ʰʘʙʣʦʥʽʚ, ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʚʣʘʩʥʠʭ ʰʘʙʣʦʥʽʚ. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʚʦʥʦ ʤʦʞʝ 

ʙʫʪʠ ʟʤʽʥʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʽ ʜʽʘʣʦʛʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴʩʷ ʧʦʜʚʽʡʥʠʤ 

ʢʣʘʮʘʥʥʷʤ ʤʠʰʽ ʥʘ ʡʦʛʦ ʝʣʝʤʝʥʪʘʭ. ʄʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ ʽ 

ʪʘʙʣʠʮʽ ʚ ʨʷʜ ʬʦʨʤʘʪʽʚ, ʪʘʢʠʭ ʷʢ PDF, EPS, WMF, TIFF, JPEG, GIF ʽ ʽʥ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ Origin ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʯʠʩʝʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʚʢʣʶʯʘʶʯʠ ʨʽʟʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʦʧʝʨʘʮʽʾ, ʦʙʨʦʙʢʫ ʩʠʛʥʘʣʽʚ ʽ ʪ. ʧ 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʤʦʞʥʘ ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪ 

ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ (ʜʽʘʣʦʛʠ / ʤʝʥʶ), ʪʘʢ ʽ ʚʠʢʣʠʢʘʪʠ ʾʭ ʚ 

ʧʨʦʛʨʘʤʘʭ. ɼʣʷ ʧʨʦʛʨʘʤʥʦʛʦ ʚʠʢʣʠʢʫ ʚ Origin ʚʢʣʶʯʝʥʠʡ ʚʣʘʩʥʠʡ 
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ʢʦʤʧʽʣʷʪʦʨ C/C++, ʱʦ ʧʽʜʪʨʠʤʫʻ ʪʘ ʦʧʪʠʤʽʟʫʻ ʚʝʢʪʦʨʥʽ ʽ ʤʘʪʨʠʯʥʽ 

ʦʙʯʠʩʣʝʥʥʷ. 

Origin ʻ ʢʦʤʝʨʮʽʡʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʧʨʦʪʝ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʫ ʚʝʨʩʽʶ ʧʨʦʜʫʢʪʫ ʤʦʞʥʘ ʩʢʘʯʘʪʠ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ 

ʚʠʨʦʙʥʠʢʘ originlab.com. ɼʝʤʦʥʩʪʨʘʮʽʡʥʘ ʚʝʨʩʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʟʥʘʡʦʤʠʪʠʩʷ ʽʟ ʩʠʩʪʝʤʦʶ, ʚʽʜʯʫʪʠ ʧʝʨʝʚʘʛʠ ʽʥʪʝʨʬʝʡʩʫ, ʟʨʦʟʫʤʽʪʠ ʘʣʛʦʨʠʪʤ 

ʨʦʙʦʪʠ, ʧʨʦʪʝʩʪʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣ. ʎʷ ʚʝʨʩʽʷ ʧʨʦʛʨʘʤʠ ʮʽʣʢʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʘ, 

ʧʨʦʪʝ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʦʙʤʝʞʝʥʴ: ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 21 ʜʝʥʴ, ʘ 

ʪʘʢʦʞ ʫʩʽ ʟʙʝʨʝʞʝʥʽ ʪʘ ʨʦʟʜʨʫʢʦʚʘʥʽ ʜʦʢʫʤʝʥʪʠ ʧʦʟʥʘʯʝʥʦ ʷʢ ʩʬʦʨʤʦʚʘʥʽ ʚ 

ʜʝʤʦʨʝʞʠʤʽ, ʽ ʾʭ ʥʝʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʯʽ ʚ ʢʦʥʪʨʦʣʴʥʽ ʦʨʛʘʥʠ. 

ɯʥʪʝʨʬʝʡʩ ʧʨʦʜʫʢʪʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʘʥʛʣʽʡʩʴʢʽʡ, ʥʽʤʝʮʴʢʽʡ ʘʙʦ ʷʧʦʥʩʴʢʽʡ 

ʤʦʚʽ [14]. 

ʆʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Origin ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʚʝʨʩʽʡ 

6 ʽ 7, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ. ɯʥʪʝʨʬʝʡʩ ʥʦʚʽʰʠʭ ʚʝʨʩʽʡ ʪʨʦʭʠ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʟ'ʷʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʦʧʮʽʾ, ʘʣʝ ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʟʤʽʥ [15]. 

 

2.9.1 ɿʥʘʡʦʤʩʪʚʦ ʟ ʽʥʪʝʨʬʝʡʩʦʤ Origin 

Origin ʻ ʧʦʪʫʞʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʩʦʙʦʤ ʥʘʫʢʦʚʦʾ ʽ ʪʝʭʥʽʯʥʦʾ ʛʨʘʬʽʢʠ. ʋ 

ʥʘʚʝʜʝʥʦʤʫ ʜʘʣʽ ʪʝʢʩʪʽ ʨʦʟʛʣʷʥʫʪʦ Origin ʚʝʨʩʽʾ 8.0. 

ʇʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʽʢʥʦ, ʥʘʚʝʜʝʥʝ ʥʘ ʨʠʩ. 2.64. 

ʅʘ ʨʠʩʫʥʢʫ ʧʦʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʦʙʣʘʩʪʽ ï ʦʙʣʘʩʪʴ ʤʝʥʶ, ʦʙʣʘʩʪʴ ʰʚʠʜʢʦʛʦ 

ʟʘʧʫʩʢʫ ʢʦʤʘʥʜ, ʨʦʙʦʯʘ ʦʙʣʘʩʪʴ, ʦʙʣʘʩʪʴ ʟʤʽʩʪʫ ʧʨʦʝʢʪʫ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ 

Project Explorer (ʤʝʥʝʜʞʝʨ ʧʨʦʝʢʪʫ). ɿ ʜʦʧʦʤʦʛʦʶ Project Explorer ʤʦʞʥʘ 

ʨʝʦʨʛʘʥʽʟʫʚʘʪʠ ʚʤʽʩʪ ʧʦʪʦʯʥʦʛʦ ʧʨʦʝʢʪʫ. 

ɺ ʦʩʥʦʚʥʦʤʫ ʚʽʢʥʽ Origin ʧʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟôʷʚʣʷʻʪʴʩʷ ʦʢʨʝʤʝ ʚʽʢʥʦ 

ʜʘʥʠʭ ʽʟ ʩʪʘʥʜʘʨʪʥʠʤ ʽʤʝʥʝʤ Book1 (ʂʥʠʛʘ1). ɺʦʥʦ ʤʽʩʪʠʪʴ ʨʦʙʦʯʫ ʪʘʙʣʠʮʶ 

ʘʙʦ ʨʦʙʦʯʠʡ ʣʠʩʪ (Worksheet) ʽʟ ʩʪʦʚʙʮʷʤʠ A (X) ʽ b (Y), ʜʝ X, Y ʚʢʘʟʫʶʪʴ 

ʪʠʧ ʢʦʣʦʥʢʠ ï ʚʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ ʮʴʦʛʦ, ʨʦʙʦʯʠʡ ʘʨʢʫʰ 

ʤʽʩʪʠʪʴ ʪʨʠ ʨʷʜʢʠ ʧʦʷʩʥʝʥʴ ï Long Name (ɼʦʚʛʝ ʽʤôʷ), Units (ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʫ), Comments (ʂʦʤʝʥʪʘʨʽ) [16].  

ʇʨʠ ʚʚʝʜʝʥʥʽ ʜʘʥʠʭ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʜʚʘ ʤʦʤʝʥʪʠ. ʇʦïʧʝʨʰʝ, 

ʷʢʱʦ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʚ ʢʦʤʽʨʢʫ ʥʝ ʙʫʣʘ ʥʘʪʠʩʥʫʪʘ ʢʣʘʚʽʰʘ Enter 

(ɺʚʝʜʝʥʥʷ), ʘʙʦ ʥʝ ʟʜʽʡʩʥʝʥʦ ʧʝʨʝʭʽʜ ʚ ʽʥʰʠʡ ʝʣʝʤʝʥʪ ʪʘʙʣʠʮʽ ʜʘʥʠʭ 

(ʩʪʨʽʣʢʘʤʠ ʘʙʦ ʥʘʪʠʩʢʘʥʥʷʤ ʣʽʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ) ʜʘʥʽ ʟ ʪʘʢʦʾ ʢʦʤʽʨʢʠ ʥʝ 

ʩʧʨʠʡʤʘʪʠʤʫʪʴʩʷ Origin ʧʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʘ. ɹʽʣʴʰ ʪʦʛʦ, ʧʽʩʣʷ ʧʦʙʫʜʦʚʠ 

ʛʨʘʬʽʢʘ ʚʦʥʠ ʟʥʠʢʥʫʪʴ ʟ ʪʘʙʣʠʮʽ ʜʘʥʠʭ. ɺʽʜʧʦʚʽʜʥʦ, ʮʝ ʚʽʜʥʦʩʠʪʴʩʷ ʽ ʜʦ 

ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʜʘʥʽ ʚ ʫʞʝ ʥʘʷʚʥʽʡ ʪʘʙʣʠʮʽ ï ʟʤʽʥʠ 

ʙʫʜʫʪʴ ʩʧʨʠʡʥʷʪʽ ʪʽʣʴʢʠ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʣʘʚʽʰʽ Enter (ɺʚʝʜʝʥʥʷ) ʘʙʦ 

ʧʝʨʝʭʦʜʫ ʚ ʽʥʰʫ ʢʣʽʪʠʥʢʫ. 

 

http://www.originlab.com/


199 

 

 
 

ʈʠʩ. 2.64. ɺʽʢʦʥʥʠʡ ʽʥʪʝʨʬʝʡʩ Origin 

 

ʇʦïʜʨʫʛʝ, ʩʣʽʜ ʫʚʘʞʥʦ ʧʦʩʪʘʚʠʪʠʩʷ ʜʦ ʚʚʝʜʝʥʥʷ ʥʝʮʽʣʠʭ ʯʠʩʣʦʚʠʭ 

ʜʘʥʠʭ. ɺ ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʦ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʮʽʣʽ ʽ ʜʨʦʙʦʚʽ ʯʘʩʪʠʥʠ ʯʠʩʝʣ 

ʢʦʤʠ, ʪʦʜʽ ʷʢ ʚ ʙʽʣʴʰʦʩʪʽ ʟʘʭʽʜʥʠʭ ʢʨʘʾʥ (ʟʦʢʨʝʤʘ, ʉʐɸ, ʢʨʘʾʥʘʭ ɭʉ) ʮʝ 

ʚʽʜʜʽʣʝʥʥʷ ʨʦʙʣʷʪʴ ʪʦʯʢʦʶ, ʘ ʢʦʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ 

ʩʧʨʠʡʥʷʪʪʷ ʨʦʟʨʷʜʽʚ ʯʠʩʣʘ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ Origin ʚʠʢʦʨʠʩʪʦʚʫʻ ʷʢ 

ʨʦʟʜʽʣʴʥʠʢ ʪʦʡ ʨʦʟʜʽʣʴʥʠʢ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ. ʊʦʤʫ ʧʨʠ ʚʚʝʜʝʥʥʽ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʧʝʨʰ ʟʘ ʚʩʝ ʩʣʽʜ ʧʝʨʝʢʦʥʘʪʠʩʷ, 

ʱʦ ʮʽ ʜʘʥʽ ʩʧʨʠʡʤʘʶʪʴʩʷ ʧʨʘʚʠʣʴʥʦ [17]. 

ɺ ʨʷʜʢʠ ʪʘʙʣʠʮʽ ʨʦʙʦʯʦʛʦ ʘʨʢʫʰʘ ʤʦʞʥʘ ʚʥʦʩʠʪʠ ʜʘʥʽ ʚ ʨʫʯʥʦʤʫ 

ʨʝʞʠʤʽ. ʇʦʪʨʽʙʥʘ ʢʦʤʽʨʢʘ ʚʠʙʠʨʘʻʪʴʩʷ ʢʫʨʩʦʨʦʤ ʤʠʰʽ ʘʙʦ ʢʣʘʚʽʰʘʤʠ ʟʽ 

ʩʪʨʽʣʢʘʤʠ. ʏʠʩʣʦ ʨʷʜʢʽʚ ʪʘʙʣʠʮʽ ʩʧʦʯʘʪʢʫ ʩʪʘʥʦʚʠʪʴ 32, ʘʣʝ ʘʚʪʦʤʘʪʠʯʥʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʜʘʥʠʭ. 

ʏʠʩʣʦ ʩʪʦʚʧʮʽʚ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʢʦʤʘʥʜʘʤʠ ʤʝʥʶ: Column, Add New 

Columns. ɺʠʜʘʣʠʪʠ ʟʘʡʚʠʡ ʩʪʦʚʧʝʮʴ ʤʦʞʥʘ ʢʦʤʘʥʜʘʤʠ ʤʝʥʶ Edit, Delete, 

ʧʦʧʝʨʝʜʥʴʦ ʚʠʜʽʣʠʚʰʠ ʟʘʛʦʣʦʚʦʢ ʩʪʦʚʧʮʷ. ʈʝʜʘʛʫʚʘʥʥʷ ʯʠʩʣʘ ʩʪʦʚʧʮʽʚ 

ʤʦʞʣʠʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ, ʱʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʧʨʘʚʦʾ ʢʣʘʚʽʰʽ 

ʤʠʰ.̔ ʈʠʩʫʥʦʢ 2.65 ʘ ʤʽʩʪʠʪʴ ʤʝʥʶ ʜʣʷ ʨʦʙʦʪʠ ʟ ʨʦʙʦʯʠʤ ʣʠʩʪʦʤ (ʥʝʦʙʭʽʜʥʦ 

ʥʘʚʝʩʪʠ ʚʢʘʟʽʚʥʠʢ ʤʠʰʽ ʥʘ ʯʠʩʪʝ ʤʽʩʮʝ ʨʦʙʦʯʦʛʦ ʣʠʩʪʘ). ʈʠʩʫʥʦʢ 2.65 ʙ 

ʤʽʩʪʠʪʴ ʤʝʥʶ ʜʣʷ ʨʦʙʦʪʠ ʟ ʚʠʜʽʣʝʥʦʶ ʢʦʣʦʥʢʦʶ (ʥʝʦʙʭʽʜʥʦ ʥʘʚʝʩʪʠ 

ʚʢʘʟʽʚʥʠʢ ʤʠʰʽ ʥʘ ʢʦʣʦʥʢʫ). 
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ʈʠʩ. 2.65 ʘ. ʄʝʥʶ ʨʦʙʦʯʦʛʦ ʘʨʢʫʰʫ 

 

 
 

ʈʠʩ. 2.65 ʙ. ʄʝʥʶ ʨʦʙʦʯʦʛʦ ʩʪʦʚʧʮʷ 

 

Origin ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʟʯʠʪʫʚʘʪʠ ʽ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ, ʧʦʧʝʨʝʜʥʴʦ 

ʟʘʧʠʩʘʥʽ ʚ ʢʦʜʘʭ ɸSCII ʚ ʬʘʡʣ ʜʘʥʠʭ. ʌʘʡʣ ʧʦʚʠʥʝʥ ʤʘʪʠ ʨʦʟʰʠʨʝʥʥʷ *.dat, 

*.txt ʘʙʦ *.csv [14]. 

 

2.9.2 ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ 

ɼʦʩʪʫʧ ʜʦ ʦʩʥʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʯʝʨʝʟ ʚʢʣʘʜʢʫ Plot ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ. ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʜʘʨʪʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʦʙʫʜʦʚʠ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʘ ʽ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3, ʘʣʝ ʢʨʽʤ ʮʴʦʛʦ ʽʩʥʫʻ ʱʝ ʙʽʙʣʽʦʪʝʢʘ 
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ʰʘʙʣʦʥʽʚ, ʜʦʩʪʫʧ ʜʦ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʮʽʾ Template 

(ʐʘʙʣʦʥʠ) ʚ ʜʘʥʦʤʫ ʤʝʥʶ. 

 

 
 

ʈʠʩ. 2.66. ɺʠʙʽʨ ʚʠʜʫ ʛʨʘʬʽʢʘ  

 

ʇʨʦʪʝ, ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʚʠʜʘʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʪʨʠ ʧʝʨʰʽ ʚʘʨʽʘʥʪʠ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ: Line (ʃʽʥʽʷ), Scatter 

(ʈʦʟʢʠʜ), Line + Symbol (ʊʦʯʢʠ, ʟ'ʻʜʥʘʥʽ ʣʽʥʽʻʶ). ʊʦʤʫ ʩʘʤʝ ʮʽ ʚʘʨʽʘʥʪʠ ʽ 

ʙʫʜʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʨʠʢʣʘʜ. 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʚʠʜʫ ʛʨʘʬʽʢʘ, ʷʢʱʦ ʷʢʠʡïʥʝʙʫʜʴ ʟ ʩʪʦʚʧʮʽʚ, ʧʦʟʥʘʯʝʥʠʡ 

ʤʽʪʢʦʶ Y ʚ ʪʘʙʣʠʮʽ ʟ ʜʘʥʠʤʠ, ʚʠʷʚʠʚʩʷ ʚʠʜʽʣʝʥʠʤ, Origin ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʦʙʫʜʫʻ ʛʨʘʬʽʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʟ ʚʠʜʽʣʝʥʦʛʦ ʩʪʦʚʧʮʷ, ʽ ʩʪʦʚʧʯʠʢʘ ʟ 

ʤʽʪʢʦʶ ʍ (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʮʝ ʥʘʡʧʝʨʰʠʡ ʩʪʦʚʧʝʮʴ). ʗʢʱʦ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 

ʜʝʢʽʣʴʢʘ ʩʪʦʚʧʮʽʚ, ʪʦ Origin ʧʦʙʫʜʫʻ ʜʝʢʽʣʴʢʘ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘ ʦʜʥʦʤʫ 

ʤʘʣʶʥʢʫ. ʧʨʠ ʮʴʦʤʫ ʛʨʘʬʽʢ ʢʦʞʥʦʾ ʟʘʣʝʞʥʦʩʪʝʡ ʤʘʪʠʤʝ ʩʚʽʡ ʢʦʣʽʨ (ʨʠʩ. 2.67) 

[14,15]. 

 
 

ʈʠʩ. 2.67. ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʫ 
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ʇʨʠ ʧʦʙʫʜʦʚʽ Origin ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʙʠʨʘʻ ʤʘʩʰʪʘʙ, ʚʩʪʘʥʦʚʣʶʻ 

ʤʽʥʽʤʘʣʴʥʝ ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʢʘʣʠ ʫʟʜʦʚʞ ʢʦʞʥʦʾ ʦʩʽ. ɺʩʝ ʮʝ ʤʦʞʥʘ 

ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠʪʠ. 

ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʤʦʞʥʘ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʦʛʽʯʥʦʾ ʢʦʤʘʥʜʠ Plot ʟ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, ʱʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ 

ʥʘʟʚʽ ʢʦʣʦʥʢʠ. 

ʆʜʥʘʢ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ 

ʢʦʣʦʥʢʠ ʟ ʤʽʪʢʦʶ Y ʚʽʜ ʢʦʣʦʥʢʠ ʟ ʤʽʪʢʦʶ ʍ. ʄʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʟʚʦʨʦʪʥʘ 

ʟʘʣʝʞʥʽʩʪʴ (ʧʨʘʚʜʘ, ʢʦʥʢʨʝʪʥʦ ʜʣʷ ʪʘʢʦʛʦ ʚʠʧʘʜʢʫ ʧʝʨʝʜʙʘʯʝʥʠʡ ʤʝʭʘʥʽʟʤ 

ʟʤʽʥʠ ʦʩʝʡ ï Graph ï> Exchange XïY Axis), ʪʘʢʦʞ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ 

ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʢʦʣʦʥʦʢ ʟ ʦʜʥʘʢʦʚʠʤʠ ʤʽʪʢʘʤʠ. ʊʦʤʫ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʟ ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʘʥʠʭ ʥʘ ʛʨʘʬʽʢʫ ʩʣʽʜ ʟʥʷʪʠ ʚʠʜʽʣʝʥʥʷ ʟ ʫʩʽʭ ʩʪʦʚʧʮʽʚ ʘʢʪʠʚʥʦʾ ʪʘʙʣʠʮʽ. ɼʣʷ 

ʮʴʦʛʦ ʜʦʩʠʪʴ ʢʣʘʮʥʫʪʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʚ ʙʫʜʴï̫ ʢʦʤʫ ʤʽʩʮʽ ʚʽʢʥʘ ʪʘʙʣʠʮʽ 

(ʢʨʽʤ ʟʘʛʦʣʦʚʢʽʚ ʩʪʦʚʧʮʽʚ) [14]. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʽʩʣʷ ʚʠʙʦʨʫ ʚʠʜʫ ʛʨʘʬʽʢʘ ʟ'ʷʚʠʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʟ 

ʨʦʟʰʠʨʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ (ʨʠʩ. 2.68). 

ɺʠʙʠʨʘʶʯʠ ʧʦʪʨʽʙʥʫ ʪʘʙʣʠʮʶ ʟ ʜʘʥʠʤʠ ʥʘ ʩʧʘʜʥʽʡ ʚʢʣʘʜʮʽ Worksheet 

ʚ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʢʫ ʚʽʢʥʘ (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʙʫʜʝ ʦʙʨʘʥʘ ʪʘ ʪʘʙʣʠʮʷ, 

ʷʢʘ ʙʫʣʘ ʘʢʪʠʚʥʦʶ ʜʦ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ), ʘ ʧʦʪʽʤ ʚʠʙʝʨʽʪʴ 

ʧʦʪʨʽʙʥʠʡ ʩʪʦʚʧʝʮʴ ʚ ʪʘʙʣʠʮʽ, ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʮʴʦʤʫ ʩʪʦʚʧʮʶ ʟ ʜʘʥʠʤʠ ʡʦʛʦ 

ʨʦʣʴ ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʘʥʦʛʦ ʛʨʘʬʽʢʘ. ɼʣʷ ʮʴʦʛʦ ʦʙʨʘʥʠʡ ʩʪʦʚʧʝʮʴ ʟ ʜʦʧʦʤʦʛʦʶ 

ʢʥʦʧʦʢ ʫʧʨʘʚʣʽʥʥʷ ʚʠʜʫ <ï> ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʧʦʪʨʽʙʥʫ ʧʦʟʠʮʽʶ: ʡʦʛʦ 

ʤʦʞʥʘ ʨʦʟʪʘʰʫʚʘʪʠ ʫʟʜʦʚʞ ʦʩʽ ʍ ʘʙʦ ʦʩʽ Y, ʚʠʙʨʘʪʠ ʮʝʡ ʩʪʦʚʧʝʮʴ ʷʢ 

ʧʦʢʘʞʯʠʢ ʧʦʤʠʣʦʢ ʫʟʜʦʚʞ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʦʩʽ ʽ ʥʘʚʽʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʟ 

ʩʪʦʚʙʮʽʚ ʫ ʷʢʦʩʪʽ ʧʽʜʧʠʩʽʚ [26]. 

 

 
 

ʈʠʩ. 2.68. ɺʽʢʥʦ ʚʠʙʦʨʫ ʩʪʦʚʙʮʽʚ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʫ 
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ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʢʽʣʴʢʘ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘ ʦʜʥʦʤʫ ʛʨʘʬʽʢʫ, ʪʦ 

ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ Add ʽ ʜʦʜʘʚʘʥʥʷ ʦʙʨʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚ ʩʧʠʩʦʢ 

ʧʦʙʫʜʦʚʠ ï ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ (ʨʠʩ. 2.68) ï ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʚʠʙʦʨʫ 

ʜʘʥʠʭ ʜʣʷ ʥʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʽ ʪ.ʜ.  

ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʻ ʦʙʣʘʩʪʴ Set X 

Values, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʘʚʜʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ʍ ʚ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʞʦʜʝʥ ʟ 

ʩʪʦʚʧʮʽʚ ʪʘʙʣʠʮʽ ʥʝ ʦʙʨʘʥʠʡ ʚ ʪʘʢʽʡ ʷʢʦʩʪʽ. ʊʫʪ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʧʦʯʘʪʢʦʚʝ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʍ ʽ ʢʨʦʢ ʡʦʛʦ ʟʤʽʥʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʦʙʨʦʙʮʽ 

ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ ʪʘʢʘ ʦʧʮʽʷ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʥʘʚʨʷʜ ʯʠ ʙʫʜʝ ʟʘʪʨʝʙʫʚʘʥʘ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʘ ʚʞʝ ʽʩʥʫʶʯʠʡ ʛʨʘʬʽʢ ʤʦʞʥʘ ʜʦʜʘʪʠ ʜʘʥʽ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʥʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʚ ʧʫʥʢʪʽ ʤʝʥʶ Graph ʧʦʪʨʽʙʥʦ 

ʚʠʙʨʘʪʠ ʦʧʮʽʶ Add Plot to Layer, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʢʨʠʻʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ 

ʚʠʙʦʨʫ ʩʪʦʚʧʮʽʚ ʜʘʥʠʭ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ. ʎʷ ʦʧʮʽʷ ʘʥʘʣʦʛʽʯʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʦʧʮʽʾ Add ʧʨʠ ʧʝʨʚʽʩʥʽʡ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʘ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʥʦʚʠʭ ʜʘʥʠʭ ʥʘ ʤʘʣʶʥʦʢ Origin 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʙʫʜʦʚʫʻ ʤʘʩʰʪʘʙ ʽ ʨʦʟʤʽʨʠ ʰʢʘʣ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʩʽʭ 

ʜʘʥʠʭ ʥʘ ʤʘʣʶʥʢʫ. ʊʦʤʫ ʦʬʦʨʤʣʝʥʥʷ ʛʨʘʬʽʢʘ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʡʦʛʦ ʜʦ ʧʫʙʣʽʢʘʮʽʾ), ʩʣʽʜ ʧʦʯʠʥʘʪʠ ʪʽʣʴʢʠ ʧʽʩʣʷ ʚʠʥʝʩʝʥʥʷ ʥʘ ʛʨʘʬʽʢ ʚʩʽʭ 

ʥʝʦʙʭʽʜʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [14,17].  

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʪʦʯʥʠʪʠ ʷʢʽï

ʥʝʙʫʜʴ ʜʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʧʨʘʚʣʝʥʥʷ, ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʜʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ Origin, ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʚʠʛʣʷʜʽ ʧʽʢʪʦʛʨʘʤ ʧʽʜ ʨʷʜʢʦʤ ʛʦʣʦʚʥʦʛʦ 

ʤʝʥʶ. ʊʦʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʽʢʪʦʛʨʘʤ ʥʘ ʧʘʥʝʣʽ ʤʝʥʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʣʘʰʪʫʚʘʥʴ ʽ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ, ʪʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚ ʙʫʜʴï

ʷʢʦʤʫ ʤʽʩʮʽ (ʥʘʜ ʘʙʦ ʧʽʜ ʨʠʩʫʥʢʦʤ, ʟʙʦʢʫ ʥʘ ʜʦʜʘʪʢʦʚʽʡ ʧʘʥʝʣʽ ʪʦʱʦ). ʊʦʤʫ 

ʧʨʠ ʦʧʠʩʽ ʚ ʪʘʙʣʠʮʽ 1 ʙʫʜʝ ʜʘʚʘʪʠʩʷ ʥʘʟʚʘ ʦʧʮʽʾ, ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʻ ʧʽʢʪʦʛʨʘʤʘ 

(ʮʷ ʥʘʟʚʘ "ʩʧʣʠʚʘʻ" ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʥʘ ʧʽʢʪʦʛʨʘʤʫ ʚʢʘʟʽʚʥʠʢʘ ʤʠʰʽ), ʘ ʪʘʤ, ʜʝ 

ʮʝ ʤʦʞʣʠʚʦ ï ʚʠʜ ʩʘʤʦʾ ʧʽʢʪʦʛʨʘʤʠ [17]. 

ʊʘʙʣʠʮʷ 2.22 

ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʙʦʪʠ ʩ ʜʘʥʠʤʠ ʥʘ ʛʨʘʬʽʢʫ 

ʆʧʠʩ ʬʫʥʢʮʽʾ ʇʽʢʪʦʛʨʘʤʘ 

ɿʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʠʩʫʥʢʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʧʮʽʾ Zoom In ʽ 

Zoom Out 
 

ʈʦʟʛʦʨʥʫʪʠ ʤʘʣʶʥʦʢ ʥʘ ʚʩʶ 

ʩʪʦʨʽʥʢʫ (ʪʦʙʪʦ ʩʢʠʥʫʪʠ ʚʩʝ 

ʟʤʽʥʠ, ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʘʙʦ ʟʤʝʥʰʝʥʥʷʤ ʤʘʣʶʥʢʘ) ï ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʧʮʽʾ Whole Page. 

 

ʗʢʱʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʢʦʥʢʨʝʪʥʫ 

ʦʙʣʘʩʪʴ ʤʘʣʶʥʢʘ, ʪʦ ʟʨʫʯʥʽʰʝ  
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ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ 

Enlarger (ɿʙʽʣʴʰʝʥʥʷ) ʇʽʩʣʷ 

ʚʠʙʦʨʫ ʮʽʻʾ ʧʽʢʪʦʛʨʘʤʠ ʩʣʽʜ 

ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʽ, ʥʝ 

ʚʽʜʧʫʩʢʘʶʯʠ ʾʾ, ʚʠʜʽʣʠʪʠ ʧʦʪʨʽʙʥʫ 

ʦʙʣʘʩʪʴ ʥʘ ʛʨʘʬʽʢʫ. ʧʦʜʽʙʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʤʦʞʥʘ ʚʠʨʦʙʣʷʪʠ 

ʥʝʦʙʤʝʞʝʥʦ. ʇʦʚʝʨʥʝʥʥʷ ʜʦ 

ʚʠʭʽʜʥʦʛʦ ʤʘʩʰʪʘʙʫ ʤʘʣʶʥʢʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʜʚʽʡʥʠʤ ʢʣʽʢʦʤ 

ʧʦ ʪʽʡ ʞʝ ʧʽʢʪʦʛʨʘʤʽ. 

ɼʚʘ ʥʘʩʪʫʧʥʠʭ ʽʥʩʪʨʫʤʝʥʪʫ 

Screen Reader ʽ Data Reader 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʥʷʪʪʷ ʜʘʥʠʭ ʟ 

ʛʨʘʬʽʢʘ. ɯʥʩʪʨʫʤʝʥʪ Screen Reader 

ʜʘʻ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʭ ʽ ʫ ʪʽʻʾ 

ʪʦʯʢʠ, ʥʘ ʷʢʽʡ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ. 

ɯʥʩʪʨʫʤʝʥʪ Data Reader 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʢʦʥʢʨʝʪʥʦʾ ʪʦʯʢʠ ʟ 

ʯʠʩʣʘ ʪʦʯʦʢ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʧʨʠ ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʫ. 

 

 

ɯʥʩʪʨʫʤʝʥʪ Data Selector 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʙʦʨʫ 

ʜʽʘʧʘʟʦʥʫ ʟ ʫʩʽʻʾ ʦʙʣʘʩʪʽ ʜʘʥʠʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʛʨʘʬʽʢʫ. ʎʝ 

ʤʦʞʝ ʩʪʘʪʠ ʚ ʥʘʛʦʜʽ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʧʝʚʥʦʛʦ ʽʥʪʝʛʨʘʣʘ 

ʚ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʘʙʦ ʧʨʠ 

ʧʦʰʫʢʫ ʘʥʘʣʽʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʩʝʨʝʜ ʜʘʥʠʭ ʚ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ, 

ʱʦ ʥʝ ʨʦʟʛʣʷʜʘʶʯʠ ʚʩʽ ʽʥʰʽ ʪʦʯʢʠ. 

ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʩʣʽʜ, ʧʽʩʣʷ 

ʥʘʪʠʩʢʘʥʥʷ ʧʽʢʪʦʛʨʘʤʠ, ʩʭʦʧʠʪʠ 

ʚʢʘʟʽʚʥʠʢʦʤ ʤʠʰʽ ʩʪʨʽʣʢʠ, ʽ, 

ʧʝʨʝʩʫʚʘʶʯʠ ʾʭ, ʚʠʙʨʘʪʠ 

ʥʝʦʙʭʽʜʥʠʡ ʜʽʘʧʘʟʦʥ ʜʘʥʠʭ. 

 

ɯʥʩʪʨʫʤʝʥʪ Draw Data 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʥʝʩʝʥʥʷ ʥʘ 

ʛʨʘʬʽʢ ʜʘʥʠʭ ʚʨʫʯʥʫ. ɿ 

ʥʘʥʝʩʝʥʠʤʠ ʥʘ ʛʨʘʬʽʢ ʜʘʥʠʤʠ 

ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ, ʷʢ ʟ ʜʘʥʠʤʠ ʚ 

ʪʘʙʣʠʮʽ, ʙʽʣʴʰ ʪʦʛʦ, ʤʦʞʣʠʚʽ 
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ʥʘʚʽʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʤʽʞ 

ʮʠʤʠ ʛʨʫʧʘʤʠ ʜʘʥʠʭ. ʇʽʩʣʷ 

ʥʘʥʝʩʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʪʦʯʦʢ ʥʘ 

ʛʨʘʬʽʢʫ ʫ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʝʢʪʽ 

Origin ʩʪʚʦʨʶʻʪʴʩʷ ʪʘʙʣʠʮʷ, ʚ 

ʷʢʽʡ ʟʙʝʨʽʛʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ 

ʥʘʥʝʩʝʥʥʷ ʪʦʯʦʢ. ʇʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʮʷ ʪʘʙʣʠʮʷ ʤʦʞʝ 

ʙʫʪʠ ʘʢʪʠʚʦʚʘʥʘ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʨʦʙʦʪʠ. 

 

2.9.3 ʆʙʨʦʙʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʚ ʨʝʞʠʤʽ ʛʨʘʬʽʢʘ 

ʇʘʢʝʪ Origin ʥʘʜʘʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʙʨʦʙʢʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʆʙʨʦʙʣʷʪʠ ʜʘʥʽ ʤʦʞʥʘ ʚ ʜʚʦʭ ʨʝʞʠʤʘʭ: ʘʢʪʠʚʥʘ ʪʘʙʣʠʮʷ ʘʙʦ ʘʢʪʠʚʥʠʡ 

ʛʨʘʬʽʢ. ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʨʷʜ ʧʨʠʢʣʘʜʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʛʨʘʬʽʢʫ. ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʠʟʥʘʯʝʥʘ ʢʦʤʘʥʜʘ ʤʝʥʶ Analysis. 

Simple Math ï ʥʘʡʧʨʦʩʪʽʰʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʚ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʚʠʭʽʜʥʦʾ ʢʨʠʚʦʾ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʝʩʴ ʛʨʘʬʽʢ 

ʧʦʪʨʽʙʥʦ ʟʤʽʩʪʠʪʠ ʚʛʦʨʫ ʥʘ 2 ʦʜʠʥʠʮʽ, ʚʠʙʠʨʘʻʤʦ ʢʦʤʘʥʜʠ ʤʝʥʶ: Analysis, 

Simple Math ï ʟ'ʷʚʣʷʻʪʴʩʷ ʚʽʢʥʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʽʘʣʦʛʫ. 

ʋ ʟʤʽʥʥʫ Y1 ʧʦʤʽʱʘʻʤʦ ʟʘʛʦʣʦʚʦʢ ʩʪʦʚʧʯʠʢʘ ʜʣʷ ʟʤʽʥʥʦʾ, ʚʽʜʢʣʘʜʝʥʦʾ 

ʜʣʷ ʦʩʽ Y. ʋ ʚʽʢʥʽ çʦʧʝʨʘʪʦʨè ʥʘʙʠʨʘʻʤʦ ʟʥʘʢ ʘʨʠʬʤʝʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ + 

(ʧʣʶʩ).  

ʋ ʚʽʢʥʽ Y2 ʥʘʙʠʨʘʻʤʦ ʯʠʩʣʦ 2 ʽ OK. ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʙʫʜʝ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʦʙʨʘʞʝʥʠʡ ʥʘ ʝʢʨʘʥʽ. ɼʽʶʯʠ ʘʥʘʣʦʛʽʯʥʦ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʧʨʦʩʪʽ ʘʨʠʬʤʝʪʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʣʷ ʙʫʜʴï̫ ʢʦʾ ʦʩʽ. 

ɸʨʠʬʤʝʪʠʯʥʽ ʜʽʾ ʤʦʞʥʘ ʨʦʙʠʪʠ ʥʝ ʪʽʣʴʢʠ ʟ ʯʠʩʣʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʟ ʦʜʥʽʻʾ ʟʘʣʝʞʥʦʩʪʽ (ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʦʚʧʯʠʢʫ B) ʧʦʪʨʽʙʥʦ ʚʽʜʥʷʪʠ ʽʥʰʫ 

ʟʘʣʝʞʥʽʩʪʴ (ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʦʚʧʯʠʢʫ C), ʚʠʙʠʨʘʶʪʴ ʢʦʤʘʥʜʠ ʤʝʥʶ: 

Analysis, Simple Math [1417].  

ʋ ʟʤʽʥʥʫ Y1 ʧʦʤʽʱʘʶʪʴ ʟʘʛʦʣʦʚʦʢ ʩʪʦʚʧʯʠʢʘ ʜʣʷ ʧʝʨʰʦʾ ʟʤʽʥʥʦʾ 

(ʩʪʦʚʧʯʠʢ B). ʋ ʚʽʢʥʽ çʦʧʝʨʘʪʦʨè ʥʘʙʠʨʘʶʪʴ ʟʥʘʢ ʘʨʠʬʤʝʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ ï 

ʤʽʥʫʩ.  

ʋ ʚʽʢʥʦ Y2 ʧʦʤʽʱʘʶʪʴ ʜʨʫʛʫ ʟʤʽʥʥʫ (ʩʪʦʚʧʯʠʢ C) ʽ ʥʘʪʠʩʢʘʶʪʴ OK. 

ʆʧʠʩʘʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʪʝʦʨʽʾ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʦʤ ï ʦʪʨʠʤʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʥʽʤʘʥʥʷ ʛʨʘʬʽʢ ʷʚʣʷʻ ʩʦʙʦʶ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜʭʠʣʝʥʥʷ ʪʝʦʨʽʾ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʫ ʷʢ ʬʫʥʢʮʽʶ ʘʨʛʫʤʝʥʪʫ. 

Smoothing ï ʟʛʣʘʜʞʫʚʘʥʥʷ. ʇʨʦʮʝʜʫʨʘ ʟʛʣʘʜʞʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, 

ʷʢ ʧʨʘʚʠʣʦ, ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʫʩʝʨʝʜʥʝʥʥʽ, ʟʘʩʥʦʚʘʥʦʤʫ ʥʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʧʦʣʽʥʦʤʦʤ. ɸ ʩʘʤʝ, ʜʣʷ 

ʟʛʣʘʜʞʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ N ʪʦʯʦʢ, ʧʨʠʯʦʤʫ N ï ʥʝʧʘʨʥʝ ʯʠʩʣʦ. 

ʇʨʦʮʝʜʫʨʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʜʦ ʢʦʞʥʦʾ ʪʦʯʢʠ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ (Nï1) / 

2 ʪʦʯʦʢ ʟʣʽʚʘ ʚʽʜ ʘʥʘʣʽʟʦʚʘʥʦʾ ʪʦʯʢʠ ʽ (Nï1) / 2 ʪʦʯʦʢ ʧʨʘʚʦʨʫʯ. ɼʣʷ 

ʨʦʟʛʣʷʥʫʪʠʭ N ʪʦʯʦʢ ʟʥʘʭʦʜʠʪʴʩʷ ʘʧʨʦʢʩʠʤʫʶʯʠʡ ʧʦʣʽʥʦʤ ʩʪʫʧʝʥʷ (Nï1).  
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ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʪʦʯʢʠ ʚʠʭʦʜʠʪʴ ʷʢ ʟʥʘʯʝʥʥʷ ʧʦʣʽʥʦʤʘ ʧʨʠ ʪʦʤʫ ʞ 

ʩʘʤʦʤʫ ʟʥʘʯʝʥʥʽ ʘʨʛʫʤʝʥʪʫ. ʇʨʦʮʝʜʫʨʘ ʟʛʣʘʜʞʫʚʘʥʥʷ ʧʦʣʽʥʦʤʦʤ ʜʦʩʪʫʧʥʘ 

ʧʨʠ ʚʠʙʦʨʽ ʢʦʤʘʥʜ ʤʝʥʶ: Analysis, Smoothing, SavitzkyïGolay. ʋ ʚʽʢʥʽ, ʱʦ 

ʟ'ʷʚʠʪʴʩʷ, ʩʣʽʜ ʚʚʝʩʪʠ ʯʠʩʣʦ N ï ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʟʛʣʘʜʞʫʚʘʥʥʷ. 

ʇʨʠ ʚʠʙʦʨʽ ʢʦʤʘʥʜ ʤʝʥʶ: Analysis, Smoothing, Ajacent Averaging 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʩʪʽʰʝ ʟʛʣʘʜʞʫʚʘʥʥʷ ï ʥʦʚʘ ʪʦʯʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ N ʪʦʯʦʢ (ʧʦ (Nï1) / 2 ʪʦʯʦʢ ʣʽʚʦʨʫʯ ʽ ʧʨʘʚʦʨʫʯ ʽ ʟʛʣʘʜʞʫʚʘʪʠ 

ʪʦʯʢʘ). ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʣʷ ʤʝʪʦʜʽʚ SavitzkyïGolay ʽ Ajacent Averaging 

ʽʥʪʝʨʚʘʣ ʧʦ ʦʩʽ X ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʽʚʥʦʤʽʨʥʠʤ. 

Calculus, Differentiate ï ʯʠʩʝʣʴʥʝ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ (ʪʦʙʪʦ ʧʦʰʫʢ 

ʧʝʨʰʦʾ ʧʦʭʽʜʥʦʾ) ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ɼʣʷ ʛʨʘʬʽʢʘ ʧʦʭʽʜʥʦʾ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʥʦʚʝ 

ʚʽʢʥʦ ï Deriv. 

Calculus, Integrate ï ʯʠʩʝʣʴʥʝ ʽʥʪʝʛʨʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʽʢʥʽ Script Window. 

ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʘʢʪʠʚʥʘ ʪʘʙʣʠʮʷ, ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʤʦʞʝ 

ʩʢʣʘʜʘʪʠʩʷ ʷʢ ʚ ʟʤʽʥʽ ʜʘʥʠʭ ʚ ʽʩʥʫʶʯʠʭ ʪʘʙʣʠʮʷʭ, ʪʘʢ ʽ ʚ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʜʘʥʠʭ ʚ ʥʦʚʠʭ ʪʘʙʣʠʮʷʭ [16]. 

 

2.9.4 ɺʟʘʻʤʦʜʽʷ Origin ʟ Microsoft  Office 

ɺʩʪʘʚʣʷʥʥʷ ʛʨʘʬʽʢʽʚ ʟ Origin ʤʦʞʣʠʚʝ ʫ ʜʦʢʫʤʝʥʪʠ Word ʘʙʦ 

PowerPoint. ɼʣʷ ʚʩʪʘʚʣʷʥʥʷ ʩʪʚʦʨʝʥʦʛʦ ʛʨʘʬʽʢʘ ʚ ʜʦʢʫʤʝʥʪʠ Word ʘʙʦ 

PowerPont ʩʣʽʜ ʧʝʨʝʜʫʩʽʤ ʟʨʦʙʠʪʠ ʘʢʪʠʚʥʠʤ ʧʦʪʨʽʙʥʠʡ ʛʨʘʬʽʢ, ʘ ʧʦʪʽʤ ʫ 

ʤʝʥʶ Edit ʚʠʙʨʘʪʠ Copy Page ʽ ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʛʨʘʬʽʢ ʫ ʜʦʢʫʤʝʥʪ. ʗʢʱʦ 

ʧʽʩʣʷ ʚʩʪʘʚʣʷʥʥʷ ʛʨʘʬʽʢʘ ʧʦʪʨʽʙʥʦ ʚʥʝʩʪʠ ʜʦ ʥʴʦʛʦ ʟʤʽʥʠ, ʪʦ ʜʦʩʠʪʴ ʜʚʽʯʽ 

ʢʣʽʢʥʫʪʠ ʤʠʰʢʦʶ ʧʦ ʛʨʘʬʽʢʫ ʧʨʦʩʪʦ ʚ ʜʦʢʫʤʝʥʪʽ Word. ʗʢʱʦ ʥʘ ʢʦʤʧôʶʪʝʨʽ 

ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʦʛʨʘʤʘ Origin, ʪʦ ʚʦʥʘ ʙʫʜʝ ʚʠʢʣʠʢʘʥʘ ʘʚʪʦʤʘʪʠʯʥʦ, ʽ ʛʨʘʬʽʢ 

ʤʦʞʥʘ ʙʫʜʝ ʨʝʜʘʛʫʚʘʪʠ ʧʨʷʤʦ ʚ ʜʦʢʫʤʝʥʪʽ [15] 

 

2.9.5 ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʚ Origin 

ʋ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʽ ʥʘʡʧʨʦʩʪʽʰʽ ʧʨʘʚʠʣʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ 

ʤʦʚʽ LabTalk. 

ɿʛʽʜʥʦ ʟ ʥʠʤʠ ʟʥʘʢʠ ʘʨʠʬʤʝʪʠʯʥʠʭ ʜʽʡ, ʧʦʨʽʚʥʷʥʥʷ ʽ ʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ, ʨʦʟʜʽʣʴʥʠʢʠ (), ; {}, ʩʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʽʚ if, for, while, switch ʪʘʢʽ 

ʩʘʤʽ, ʷʢ ʚ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉ. 

ɺ Origin ʚʽʜʩʫʪʥʽʡ ʨʦʟʧʦʜʽʣ ʥʘ ʨʝʛʽʩʪʨʠ ʩʠʤʚʦʣʽʚ. ʆʪʞʝ, Eko1, eko1 ʽ 

EKO1 ʚʽʥ ʙʫʜʝ ʚʚʘʞʘʪʠ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ. 

ʇʽʜʩʪʘʥʦʚʢʘ ʢʦʣʦʥʢʠ ʟ ʘʢʪʠʚʥʦʾ ʪʘʙʣʠʮʽ ʚ ʷʢʦʩʪʽ ʻʜʠʥʦʛʦ ʦʧʝʨʘʥʜʘ ʚ 

ʬʦʨʤʫʣʫ ʨʦʙʠʪʴʩʷ ʬʫʥʢʮʽʻʶ col (<ʽʤôʷ_ʩʪʦʚʙʮʷ>). 

ʅʘʧʨʠʢʣʘʜ, col (circ) = 2 * pi * col (radius) ^ 2. ʆʙʠʜʚʽ ʢʦʣʦʥʢʠ circ, 

radius ʧʦʚʠʥʥʽ ʟʘʟʜʘʣʝʛʽʜʴ ʽʩʥʫʚʘʪʠ. 

ɼʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʪʘʙʣʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʝʨʘʪʦʨ edit <ʧʨʦʙʽʣ> 

<ʽʤ'ʷ_ʪʘʙʣʠʮʽ>.  

ʅʘʧʨʠʢʣʘʜ, edit mydata2 ʨʦʙʠʪʴ ʪʘʙʣʠʮʶ mydata2 ʘʢʪʠʚʥʦʶ, ʧʽʩʣʷ 
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ʯʦʛʦ ʬʫʥʢʮʽʷ col () ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʚʞʠʚʘʪʠʩʴ ʚ ʾʾ ʩʪʦʚʙʮʷʭ. 

ʇʽʜʩʪʘʥʦʚʢʘ ʢʦʣʦʥʢʠ ʟ ʙʫʜʴï̫ ʢʦʾ ʽʩʥʫʶʯʦʾ ʪʘʙʣʠʮʽ ʚ ʷʢʦʩʪʽ ʻʜʠʥʦʛʦ 

ʦʧʝʨʘʥʜʘ ʚ ʬʦʨʤʫʣʫ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: <ʽʤ'ʷ_ʪʘʙʣʠʮʽ> 

<ʟʥʘʢ_ʧʽʜʢʨʝʩʣʶʚʘʥʥʷ> <ʽʤ'ʷ_ʩʪʦʚʧʮʷ>. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ C, 

ʚʩʝʨʝʜʠʥʽ ʽʤʝʥ ʧʨʦʩʪʠʭ ʟʤʽʥʥʠʭ ʟʥʘʢ ʧʽʜʢʨʝʩʣʝʥʥʷ ʪʫʪ ʟʘʙʦʨʦʥʝʥʠʡ [26].  

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʩʢʣʘʜʘʥʥʷ ʦʜʥʦʡʤʝʥʥʠʭ ʩʪʦʚʧʮʽʚ ʟ ʨʽʟʥʠʭ ʪʘʙʣʠʮʴ: 

mydata3_arg1 = mydata1_arg1 + mydata2_arg1. 

ɯʥʜʝʢʩʘʮʽʷ ʤʘʩʠʚʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ, ʷʢ ʚ ʤʦʚʽ C ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʦʢ. ʆʜʥʘʢ ʜʽʡ ʚ ʮʠʢʣʘʭ, ʜʝ ʮʝ ʤʦʞʥʘ, ʩʣʽʜ ʚʩʽʣʷʢʦ ʫʥʠʢʘʪʠ 

ʯʝʨʝʟ ʾʭ ʧʦʚʽʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʧʨʦʛʨʘʤʘ LabTalk ʦʙʨʦʙʣʷʻʪʴʩʷ ʥʝ 

ʢʦʤʧʽʣʷʪʦʨʦʤ, ʘ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ. ɿ ʧʦʣʦʞʝʥʥʷ ʩʣʽʜ ʥʘʤʘʛʘʪʠʩʷ ʟʥʘʭʦʜʠʪʠ 

ʚʠʭʽʜ ʰʣʷʭʦʤ ʧʦʰʫʢʫ ʪʘʢʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʥʝʦʙʭʽʜʥʽ ʜʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʚʠʜʢʠʭ ʦʧʝʨʘʮʽʡ ʥʘʜ ʮʽʣʠʤʠ ʤʘʩʠʚʘʤʠ ʜʘʥʠʭ. 

ʅʘʚʝʜʝʤʦ ʱʝ ʜʝʢʽʣʴʢʘ ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ, ʜʦʢʣʘʜʥʠʡ ʦʧʠʩ ʷʢʠʭ ʤʦʞʥʘ 

ʧʝʨʝʛʣʷʥʫʪʠ ʚ Help [17]: 

b = sum (a) ï ʚ ʩʪʦʚʧʮʽ b ʙʫʜʫʪʴ ʧʨʦʩʫʤʦʚʘʥʽ ʟʥʘʯʝʥʥʷ a ʽ ʢʨʽʤ ʪʦʛʦ 

ʙʫʜʝ ʩʪʚʦʨʝʥʠʡ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ sum ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʪʦʚʧʮʷ a. 

ʅʘʧʨʠʢʣʘʜ, sum.mean ï ʮʝ ʙʫʜʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦ a. ʆʙ'ʻʢʪ sum ʧʨʦʽʩʥʫʻ 

ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ, ʷʢ ʙʫʜʝ ʟʥʦʚʫ ʟʤʽʥʝʥʠʡ. 

diff () ï ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʩʪʦʚʧʮʷ. 

limits ()  ï ʧʦʫhʢ ʤʝʞ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʜʘʥʠʭ. 

create a N ï ʩʪʚʦʨʝʥʥʷ (ʥʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ) ʚʝʢʪʦʨʘ a 

ʜʦʚʞʠʥʦʶ N, ʘ ʦʧʝʨʘʪʦʨ edit a ʜʦʟʚʦʣʠʪʴ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʡʦʛʦ ʧʦʙʘʯʠʪʠ 

(ʩʪʚʦʨʠʪʴ ʥʦʚʫ ʪʘʙʣʠʮʶ ʟʽ ʩʪʦʚʧʮʝʤ a, ʷʢʠʡ ʤʘʻ ʩʪʘʪʫʩ "disregard"). 

ɿʘʫʚʘʞʠʤʦ, ʦʙ'ʻʢʪʠ, ʷʢʽ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ, ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʦ ʤʝʥʰʝ ʤʽʩʮʷ ʽ 

ʰʚʠʜʰʝ ʦʙʨʦʙʣʷʶʪʴʩʷ, ʪʦʤʫ ʧʨʦʤʽʞʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʦʙʯʠʩʣʝʥʥʷʭ (ʧʽʩʣʷ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʠ) ʩʣʽʜ ʧʨʠʭʦʚʘʪʠ. 

del a ï ʣʽʢʚʽʜʫʻ ʦʙ'ʻʢʪ a (ʪʦʙʪʦ ʚʠʚʽʣʴʥʷʻ ʧʘʤ'ʷʪʴ ʢʦʤʧ'ʶʪʝʨʘ) 

min (); max () ï ʩʪʚʦʨʝʥʥʷ ʧʦʪʦʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʝʢʩʪʨʝʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʽ ʾʭ ʽʥʜʝʢʩʠ (ʧʦʣʦʞʝʥʥʷ ʚ ʤʝʞʘʭ ʩʪʦʚʧʯʠʢʘ). 

wks ï ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʘʢʪʠʚʥʦʾ ʪʘʙʣʠʮʽ. ʅʘʧʨʠʢʣʘʜ, 

ʚʣʘʩʪʠʚʽʩʪʴ wks.maxrows ʚʽʜʦʙʨʘʞʘʻ ʯʠʩʣʦ ʟʘʡʥʷʪʠʭ ʜʘʥʠʤʠ ʨʷʜʢʽʚ ʚ 

ʘʢʪʠʚʥʽʡ ʪʘʙʣʠʮʽ, ʘ wks.nrows ï ʧʦʚʥʝ ʯʠʩʣʦ ʨʷʜʢʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝ 

ʟʘʧʦʚʥʝʥʠʭ ʜʘʥʠʤʠ. 

ʄʦʞʣʠʚʦ "ʚʠʪʷʛʫʪʠ" ʚ ʪʝʢʩʪ ʧʨʦʛʨʘʤʠ ʧʨʦʮʝʜʫʨ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ 

ʢʦʤʘʥʜʠ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʧʨʠ ʘʢʪʠʚʥʦʤʫ ʚʽʢʥʽ 

ScriptWindow, ʪʨʠʤʘʶʯʠ ʥʘʪʠʩʥʫʪʠʤʠ Shift + Ctrl, "ʟʘʧʫʩʪʠʪʠ ʧʫʥʢʪ ʤʝʥʶ". 

ʇʨʠ ʮʴʦʤʫ ʟʘʤʽʩʪʴ ʥʝʛʘʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ʚʽʜʙʫʜʝʪʴʩʷ ʚʩʪʘʚʢʘ ʽʤʝʥʽ ʾʾ 

ʧʨʦʮʝʜʫʨʠ (ʚ ʬʦʨʤʘʪʽ Run.Section (<ʽʜʝʥʪʠʬʽʢʘʪʦʨ>)) ʚ ʪʝʢʩʪ. ʎʝ ʷʢʱʦ ʽ ʥʝ 

ʢʨʘʱʠʡ ʩʪʠʣʴ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʦ ʧʨʠʥʘʡʤʥʽ ʥʝʧʦʛʘʥʠʡ ʩʧʦʩʽʙ ʜʽʟʥʘʪʠʩʷ, ʜʝ 

ʰʫʢʘʪʠ ʜʦʚʽʜʢʫ ʧʦ ʮʽʡ ʧʨʦʮʝʜʫʨʽ ʚ Help [16]. 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ9 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʦʛʨʘʤʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʧʘʢʝʪʫ 
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Origin, ʽ ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʪʘʙʣʠʮʽ. 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɺʠʚʯʠʪʠ ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ Origin. 

2. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʟʛʽʜʥʦ ʚʘʨʽʘʥʪʫ ʫ ʪʘʙʣʠʮʽ 2.19. 

3. ɺʩʪʘʚʠʪʠ ʛʨʘʬʽʢ ʟ Origin ʫ ʜʦʢʫʤʝʥʪʠ Word ʘʙʦ PowerPoint. 

4. ʉʪʚʦʨʠʪʠ ʪʘʙʣʠʮʶ ʽʟ ʜʦʚʽʣʴʥʠʤ ʟʤʽʩʪʦʤ ʨʦʟʤʽʨʥʽʩʪʶ 4 ʩʪʦʚʧʮʷ Ĭ 10 

ʨʷʜʢʽʚ. 

5. ɼʣʷ ʢʦʞʥʦʛʦ ʩʪʦʚʧʮʷ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʢʠ sum, sum.mean, diff(), 

limits(). 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʨʦʟʧʦʜʽʣ ʥʘ ʨʝʛʽʩʪʨʠ ʩʠʤʚʦʣʽʚ? ʏʠ ʧʨʠʩʫʪʥʽʡ ʚʽʥ ʚ 

Origin? 

2. ɺ ʷʢʠʭ ʚ ʜʚʦʭ ʨʝʞʠʤʘʭ ʤʦʞʥʘ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʚ Origin? 

3. ʅʘʟʚʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚʚʝʜʝʥʥʽ ʜʘʥʠʭ ʚ Origin. 

4. ʑʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʧʝʨʝʜ ʚʩʪʘʚʣʷʥʥʷʤ ʛʨʘʬʽʢʽʚ ʟ Origin ʫ 

ʜʦʢʫʤʝʥʪʠ Word ʘʙʦ PowerPoint? 

5. ʅʘʚʝʜʽʪʴ ʥʘʡʧʨʦʩʪʽʰʽ ʧʨʘʚʠʣʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʦʚʽ LabTalk. 

 

2.10. ɿʥʘʡʦʤʩʪʚʦ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʨʦʟʨʦʙʢʠ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʽ 

ʩʠʩʪʝʤ ʚ ʩʝʨʝʜʦʚʠʱʽ LabVIEW  

LabVIEW ï ʮʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ ʽ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʛʨʘʬʽʯʥʽʡ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ çGè ʬʽʨʤʠ 

NationalInstruments (ʉʐɸ). ʇʝʨʰʘ ʚʝʨʩʽʷ LabVIEW ʙʫʣʘ ʚʠʧʫʱʝʥʘ ʚ 1986 

ʨʦʮʽ ʜʣʷ Apple Macintosh, ʚ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʶʪʴ ʚʝʨʩʽʾ ʜʣʷ UNIX, GNU / Linux, 

Mac OS ʽ ʽʥ., ʘ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʤʠ ʽ ʧʦʧʫʣʷʨʥʠʤʠ ʻ ʚʝʨʩʽʾ ʜʣʷ Microsoft 

Windows. 

LabVIEW ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ɯʜʝʦʣʦʛʽʯʥʦ LabVIEW ʜʫʞʝ ʙʣʠʟʴʢʘ ʜʦ SCADAïʩʠʩʪʝʤʘʤ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʥʠʭ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʥʝ ʩʪʽʣʴʢʠ ʚ ʦʙʣʘʩʪʽ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʩʢʽʣʴʢʠ ʚ 

ʦʙʣʘʩʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

LabVIEW ʧʽʜʪʨʠʤʫʻ ʚʝʣʠʢʠʡ ʩʧʝʢʪʨ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ 

ʤʘʻ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ (ʘʙʦ ʜʦʟʚʦʣʷʻ ʜʦʜʘʚʘʪʠ ʜʦ ʙʘʟʦʚʦʛʦ ʧʘʢʝʪʫ) ʯʠʩʣʝʥʥʽ 

ʙʽʙʣʽʦʪʝʢʠ ʢʦʤʧʦʥʝʥʪʽʚ: 

Å ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʧʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ 

ʽʥʪʝʨʬʝʡʩʘʤ ʽ ʧʨʦʪʦʢʦʣʘʤ (RSï232, GPIBï488, TCP / IP ʪʘ ʽʥ.); 

Å ʜʣʷ ʚʽʜʜʘʣʝʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʭʦʜʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

Å ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʘʤʠ ʽ ʩʠʩʪʝʤʘʤʠ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ; 

Å ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽ ʮʠʬʨʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ; 

Å ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ; 

Å ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʽ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʦʙʨʦʙʢʠ (ʚʢʣʶʯʘʶʯʠ 3Dï
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ʤʦʜʝʣʽ); 

Å ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ; 

Å ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʘʟʘʭ ʜʘʥʠʭ ʽ ʛʝʥʝʨʘʮʽʾ ʟʚʽʪʽʚ; 

Å ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʜʦʜʘʪʢʘʤʠ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʽʾ COM / DCOM / 

OLE ʪʘ ʽʥ. 

ʈʘʟʦʤ ʟ ʪʠʤ LabVIEW ï ʧʨʦʩʪʘ ʽ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʘ ʩʠʩʪʝʤʘ. 

ʅʝʜʦʩʚʽʜʯʝʥʠʡ ʢʦʨʠʩʪʫʚʘʯ, ʥʝ ʙʫʜʫʯʠ ʧʨʦʬʝʩʽʡʥʠʤ ʧʨʦʛʨʘʤʽʩʪʦʤ, ʟʘ 

ʧʦʨʽʚʥʷʥʦ ʢʦʨʦʪʢʠʡ ʯʘʩ ʟʜʘʪʥʠʡ ʩʪʚʦʨʠʪʠ ʩʢʣʘʜʥʫ ʧʨʦʛʨʘʤʫ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ 

ʽ ʫʧʨʘʚʣʽʥʥʷ ʦʙ'ʻʢʪʘʤʠ, ʱʦ ʚʦʣʦʜʽʻ ʛʘʨʥʠʤ ʽ ʟʨʫʯʥʠʤ ʣʶʜʠʥʦïʤʘʰʠʥʥʠʤ 

ʽʥʪʝʨʬʝʡʩʦʤ. 

ʉʧʝʮʽʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ LabVIEW Application Builder ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ LabVIEWïʧʨʦʛʨʘʤʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʘ ʪʠʭ 

ʢʦʤʧ'ʶʪʝʨʘʭ, ʥʘ ʷʢʠʭ ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ ʧʦʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ. ɼʣʷ 

ʨʦʙʦʪʠ ʪʘʢʠʭ ʧʨʦʛʨʘʤ ʧʦʪʨʽʙʥʦ ʙʝʟʢʦʰʪʦʚʥʦ ʨʦʟʧʦʚʩʶʜʞʫʚʘʥʠʡ ʢʦʤʧʦʥʝʥʪ 

çLabVIEW Runtime Engineè ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʨʘʡʚʝʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʟʦʚʥʽʰʥʽʭ ʧʨʠʩʪʨʦʾʚ [18]. 

LabVIEW ï ʮʝ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʧʦʚʥʘ ʤʦʚʘ ʛʨʘʬʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʫ ʚ ʬʦʨʤʽ ʥʘʦʯʥʦʾ ʛʨʘʬʽʯʥʦʾ ʙʣʦʢïʩʭʝʤʠ. ʋ 

ʮʽʡ ʩʠʩʪʝʤʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚʙʫʜʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ, 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʣʘʜʘʤʠ ʽ ʦʙʣʘʜʥʘʥʥʷʤ, ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ, ʛʝʥʝʨʘʮʽʾ ʚʽʜʣʽʢʽʚ, ʧʝʨʝʜʘʯʽ ʽ ʧʨʠʡʦʤʫ ʜʘʥʠʭ ʽ ʪ.ʜ. 

ɯʥʰʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ LabVIEW [19]: 

ï ʧʦʪʫʞʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʛʨʘʤ, 

ʥʘʧʠʩʘʥʠʭ ʚ ʩʝʨʝʜʦʚʠʱʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʘʢʝʪʘ Matlab; 

ï ʥʘʷʚʥʽʩʪʴ ʧʦʥʘʜ 2000 ʧʨʦʛʨʘʤ (ʜʨʘʡʚʝʨʽʚ), ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʧʦʣʫʯʘʪʠ 

ʨʦʟʨʦʙʣʝʥʫ ʧʨʦʛʨʘʤʫ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ ʨʽʟʥʠʭ 

ʬʽʨʤ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʽʥʪʝʨʬʝʡʩʠ; 

ï ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚʽʜʢʦʤʧʽʣʴʦʚʘʥʠʭ ʧʨʦʛʨʘʤ. 

 

2.10.1 ʇʨʦʛʨʘʤʠ LabVIEW 

ʇʨʦʛʨʘʤʫ, ʥʘʧʠʩʘʥʫ ʚ ʩʝʨʝʜʦʚʠʱʽ LabVIEW, ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ 

ʚʽʨʪʫʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ (ɺʇ) ʘʙʦ ʚʽʨʪʫʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ (ɺɯ) (ʘʥʛʣ. Virtual 

Instrument). ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ɺʇ ʘʙʦ ɺɯ ʻ: ʙʣʦʢʦʚʘ ʜʽʘʛʨʘʤʘ, 

ʬʨʦʥʪʘʣʴʥʘ ʧʘʥʝʣʴ, ʽʢʦʥʢʘ, ʩʧʦʣʫʯʥʘ ʧʘʥʝʣʴ 

ʊʝʭʥʦʣʦʛʽʷ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʻ ʦʜʥʽʻʶ ʟ ʨʝʚʦʣʶʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʠʩʪʝʤʠ ʚʠʤʽʨʫ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʜʽʘʛʥʦʩʪʠʢʠ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴï̫ ʢʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ. ʉʫʪʴ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʚ 

ʢʦʤʧ'ʶʪʝʨʥʽʡ ʽʤʽʪʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʨʝʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʽ ʫʧʨʘʚʣʷʶʯʠʭ ʩʠʩʪʝʤ. ʇʝʨʝʚʘʛʘ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʠʤ ʰʣʷʭʦʤ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʤʽʮʴ 

ʩʫʯʘʩʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʣʘʜʠ, 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʽ ʧʨʦʛʨʘʤʥʦïʘʧʘʨʘʪʥʽ ʢʦʤʧʣʝʢʩʠ, ʣʝʛʢʦ ʾʭ ʘʜʘʧʪʫʚʘʪʠ 

ʜʦ ʚʠʤʦʛ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ, ʟʤʝʥʰʫʚʘʪʠ ʚʠʪʨʘʪʠ ʽ ʯʘʩ ʥʘ ʨʦʟʨʦʙʢʫ. ɺʽʨʪʫʘʣʴʥʽ 
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ʧʨʠʣʘʜʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʽʥʰʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ [18,19]. 

 

2.10.2 ʌʨʦʥʪʘʣʴʥʘ ʧʘʥʝʣʴ (Front Panel) 

ʌʨʦʥʪʘʣʴʥʘ ʧʘʥʝʣʴ (Front Panel) ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ ʤʽʩʪʠʪʴ ʟʘʩʦʙʠ 

ʚʚʝʜʝʥʥʷïʚʠʚʝʜʝʥʥʷ, ʪʘʢʽ ʷʢ ʢʥʦʧʢʠ, ʧʝʨʝʤʠʢʘʯʽ, ʩʚʽʪʣʦʜʽʦʜʠ, ʰʢʘʣʠ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘʙʣʦ ʽ ʪ.ʧ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʚʽʨʪʫʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ, ʘ ʪʘʢʦʞ ʽʥʰʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʜʣʷ ʦʙʤʽʥʫ 

ʜʘʥʠʤʠ. ʌʨʦʥʪʘʣʴʥʘ ʧʘʥʝʣʴ ʻ ʛʨʘʬʽʯʥʠʤ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ 

ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʦʶ. ʅʘ ʬʨʦʥʪʘʣʴʥʽʡ ʧʘʥʝʣʽ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʠ ʚʽʜʦʙʨʘʞʝʥʥʷ (ʽʥʜʠʢʘʪʦʨʠ). 

ɽʣʝʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ (ʨʝʛʫʣʶʶʪʴ ʧʦʚʟʫʥʢʠ, ʨʫʯʢʠ, ʢʥʦʧʢʠ, ʧʝʨʝʤʠʢʘʯʽ ʽ ʪ.ʜ.) 

ʩʣʫʞʘʪʴ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ. ɯʥʜʠʢʘʪʦʨʠ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʘʥʽ ʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʘʙʦ ʟʛʝʥʝʨʦʚʘʥʽ ʙʣʦʢïʩʭʝʤʦʶ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ. ɿ ʣʠʮʴʦʚʦʛʦ ʧʘʥʝʣʣʶ ʧʦʚ'ʷʟʘʥʘ ʧʘʥʝʣʴ ʝʣʝʤʝʥʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ Controls (ʨʠʩ. 2.69, ʘ). ʗʢʱʦ ʧʘʥʝʣʴ ʚʽʜʩʫʪʥʷ ʥʘ ʝʢʨʘʥʽ, ʪʦ ʾʾ 

ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʯʝʨʝʟ ʛʦʣʦʚʥʝ ʤʝʥʶ: View Ÿ Controls Palette [18,19]. 

 

2.10.3 ɹʣʦʯʥʘ ʜʽʘʛʨʘʤʘ (Block Diagram) 

ɹʣʦʯʥʘ ʜʽʘʛʨʘʤʘ (Block Diagram) ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʫʟʣʠ, ʷʢʽ ʻ 

ʜʞʝʨʝʣʘʤʠ, ʧʨʠʡʤʘʯʘʤʠ ʽ ʟʘʩʦʙʘʤʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʊʘʢʦʞ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʙʣʦʢʦʚʦʾ ʜʽʘʛʨʘʤʠ ʻ ʪʝʨʤʽʥʘʣʠ ( çʟʘʜʥʽ ʢʦʥʪʘʢʪʠè ʦʙ'ʻʢʪʽʚ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ) ʽ 

ʢʝʨʫʶʯʽ ʩʪʨʫʢʪʫʨʠ (ʻ ʘʥʘʣʦʛʘʤʠ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʢʩʪʦʚʠʭ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢ ʫʤʦʚʥʠʡ ʦʧʝʨʘʪʦʨ çIFè, ʦʧʝʨʘʪʦʨʠ ʮʠʢʣʫ çFORè ʽ 

çWHILEè ʽ ʪ. ʧ.). ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʫʟʣʠ ʪʘ ʪʝʨʤʽʥʘʣʠ ʦʙ'ʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʩʭʝʤʫ 

ʣʽʥʽʷʤʠ ʟʚôʷʟʢʫ. ɹʣʦʢïʩʭʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʙʣʦʢʽʚ, ʱʦ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʧʨʠʣʘʜʫ, ʘ ʪʘʢʦʞ ʪʝʨʤʽʥʘʣʠ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ, 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ. ʗʢ ʽ ʚ ʪʨʘʜʠʮʽʡʥʽʡ ʙʣʦʢïʩʭʝʤʽ, ʩʠʛʥʘʣ ʚ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʙʣʦʢʠ ʚʽʜ ʚʭʦʜʫ ʜʦ ʚʠʭʦʜʫ. ɿ ʙʣʦʢïʩʭʝʤʦʶ 

ʧʦʚ'ʷʟʘʥʘ ʧʘʥʝʣʴ ʬʫʥʢʮʽʡ Functions (ʨʠʩ. 2.69, ʙ), ʷʢʫ ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʯʝʨʝʟ 

ʛʦʣʦʚʥʝ ʤʝʥʶ: View Ÿ FunctionsPalette. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʨʦʙʦʪʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʬʨʦʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ ʽ ʙʣʦʢïʩʭʝʤʠ 

ʽʩʥʫʻ ʧʘʣʽʪʨʘ ʨʦʙʦʯʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ Tools (ʨʠʩ. 2.69, ʚ), ʷʢʘ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʯʝʨʝʟ ʛʦʣʦʚʥʝ ʤʝʥʶ View Ÿ Tools Palette [18,19]. 
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ʘ) 

 
ʙ) 

ʈʠʩ. 2.69. ʇʘʥʝʣʽ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ (ʘ), ʬʫʥʢʮʽʡ (ʙ) ʽ ʨʦʙʦʯʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ (ʚ) LabVIEW 

 
ʚ) 

ɯʢʦʥʢʘ (Icon) ʻ ʛʨʘʬʽʯʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ɺʇ ʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʧʨʘʚʦʤʫ 

ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʬʨʦʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ ʘʙʦ ʙʣʦʢ ʩʭʝʤʠ. ɯʢʦʥʢʘ ʬʦʨʤʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ ʽ ʤʦʞʝ ʤʽʩʪʠʪʠ ʛʨʘʬʽʯʥʫ ʽ ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɺʇ ʷʢ ʧʽʜʧʨʦʛʨʘʤʫ ʚʩʝʨʝʜʠʥʽ ʽʥʰʠʭ ʧʨʦʛʨʘʤ ʘʙʦ 

ʧʽʜʧʨʦʛʨʘʤ. 

 

2.10.4 ʉʧʦʣʫʯʥʘ ʧʘʥʝʣʴ (Connector) 

ʉʧʦʣʫʯʥʘ ʧʘʥʝʣʴ (Connector) ï ʮʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʣʽʚ ʚʚʝʜʝʥʥʷ ʽ 

ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʚ ɺʇ. ɺʦʥʘ, ʧʦ ʩʫʪʽ, ʻ ʤʘʡʞʝ ʪʠʤ, ʱʦ ʽ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʽʚ 

ʬʫʥʢʮʽʡ ʤʦʚ ʉ ʽ Pascal; ʪʝʨʤʽʥʘʣʠ ʩʧʦʣʫʯʥʦʾ ʧʘʥʝʣʽ ʜʽʶʪʴ ʷʢ ʧʘʨʘʤʝʪʨʠ 

ʚʚʝʜʝʥʥʷ / ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʽʜʧʨʠʣʘʜʘ. ʂʦʞʝʥ ʪʝʨʤʽʥʘʣ ʚʽʜʧʦʚʽʜʘʻ ʚʣʘʩʥʠʤ 

ʝʣʝʤʝʥʪʫ ʫʧʨʘʚʣʽʥʥʷ ʘʙʦ ʽʥʜʠʢʘʪʦʨʫ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ. ʇʽʜ ʯʘʩ ʚʠʢʣʠʢʫ 

ʧʽʜʧʨʠʣʘʜʘ ʡʦʛʦ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʧʽʶʶʪʴʩʷ ʥʘ ʧʽʜʢʣʶʯʝʥʠʭ ʝʣʝʤʝʥʪʘʭ 

ʫʧʨʘʚʣʽʥʥʷ, ʽ ʧʽʜʧʨʦʛʨʘʤʘ ʚʠʢʦʥʫʻʪʴʩʷ. ʇʦ ʟʘʚʝʨʰʝʥʥʽ ʚʠʢʦʥʘʥʥʷ ʧʽʜʧʨʠʣʘʜʘ 

ʽʥʬʦʨʤʘʮʽʷ ʽʥʜʠʢʘʪʦʨʽʚ ʢʦʧʽʶʻʪʴʩʷ ʥʘ ʪʝʨʤʽʥʘʣʘʭ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, LabVIEW ʜʦʪʨʠʤʫʻʪʴʩʷ ʢʦʥʮʝʧʮʽʾ ʤʦʜʫʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʨʠʢʣʘʜʥʘ ʧʨʦʛʨʘʤʘ ʜʽʣʠʪʴʩʷ ʥʘ ʨʷʜ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʤʦʞʥʘ ʜʽʣʠʪʠ ʟʥʦʚʫ, ʧʦʢʠ ʩʢʣʘʜʥʘ ʧʨʠʢʣʘʜʥʘ ʧʨʦʛʨʘʤʘ ʥʝ ʩʪʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʶ 



212 

 

ʧʨʦʩʪʠʭ ʧʽʜʟʘʜʘʯ. ɼʘʣʽ ʬʦʨʤʫʻʪʴʩʷ ɺʇ, ʱʦʙ ʚʠʢʦʥʘʪʠ ʢʦʞʥʫ ʧʽʜʟʘʜʘʯʫ, ʘ 

ʧʦʪʽʤ ʮʽ ɺʇ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʥʘ ʙʣʦʢïʩʭʝʤʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʧʽʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ɺʇ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʤʽʩʪʠʪʴ ʩʫʢʫʧʥʽʩʪʴ ʧʽʜ ʧʨʠʣʘʜʽʚ [20]. 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʧʘʥʝʣʴ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʧʫʩʢʫ 

ʽ ʨʝʜʘʛʫʚʘʥʥʷ ɺʇ. ʇʨʠʢʣʘʜ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ ʧʦʢʘʟʘʥʠʡ ʥʠʞʯʝ (ʨʠʩ. 

2.70). 

 

 
 

ʈʠʩ. 2.70. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʧʘʥʝʣʴ ʬʨʦʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ 
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ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʟʥʘʯʝʥʥʷ ʢʥʦʧʦʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ [32]: 

 
ʂʥʦʧʢʘ ʟʘʧʫʩʢʫ Run ï ʟʘʧʫʩʢʘʻ ɺʇ 

 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ɺʇ ʢʥʦʧʢʘ Run ʟʤʽʥʶʻ ʩʚʽʡ ʚʠʛʣʷʜ, 

ʷʢ ʧʦʢʘʟʘʥʦ ʟʣʽʚʘ, ʷʢʱʦ ʮʝʡ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʠʣʘʜ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. 

 
ʗʢʱʦ ɺʇ ʧʨʘʮʶʻ ʚ ʷʢʦʩʪʽ ʧʽʜʧʨʦʛʨʘʤʠ, ʪʦ ʢʥʦʧʢʘ 

Run ʚʠʛʣʷʜʘʻ, ʷʢ ʧʦʢʘʟʘʥʦ ʟʣʽʚʘ. 

 

ʂʥʦʧʢʘ Run ʚʠʛʣʷʜʘʻ ʫ ʚʠʛʣʷʜʽ çʟʣʘʤʘʥʦʾè ʩʪʨʽʣʢʠ, 

ʷʢ ʧʦʢʘʟʘʥʦ ʟʣʽʚʘ, ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʨʝʜʘʛʫʚʘʥʥʷ 

ɺʇ. ʋ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ ʢʥʦʧʢʘ ʧʦʢʘʟʫʻ, ʱʦ ɺʇ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʟʘʧʫʱʝʥʠʡ ʥʘ ʚʠʢʦʥʘʥʥʷ. ʇʽʩʣʷ 

ʥʘʪʠʩʢʘʥʥʷ ʮʽʻʾ ʢʥʦʧʢʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʽʢʥʦ Error list, ʚ 

ʷʢʦʤʫ ʧʝʨʝʨʘʭʦʚʘʥʽ ʜʦʧʫʱʝʥʽ ʧʦʤʠʣʢʠ. 

 
ʂʥʦʧʢʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʟʘʧʫʩʢʫ Run Continuously ï 

ɺʇ ʚʠʢʦʥʫʻʪʴʩʷ ʜʦ ʤʦʤʝʥʪʫ ʧʨʠʤʫʩʦʚʦʾ ʟʫʧʠʥʢʠ. 

 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ɺʇ ʟ'ʷʚʣʷʻʪʴʩʷ ʢʥʦʧʢʘ Abort 

Execution. ʎʷ ʢʥʦʧʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʝʛʘʡʥʦʾ 

ʟʫʧʠʥʢʠ ʚʠʢʦʥʘʥʥʷ ɺʇ. 

 

ʂʥʦʧʢʘ Pause ʧʨʠʟʫʧʠʥʷʻ ʚʠʢʦʥʘʥʥʷ ɺʇ. ʇʽʩʣʷ 

ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ Pause LabVIEW ʧʽʜʩʚʽʯʫʻ ʥʘ 

ʙʣʦʢïʜʽʘʛʨʘʤʽ ʤʽʩʮʝ ʟʫʧʠʥʢʠ ʚʠʢʦʥʘʥʥʷ. ʇʦʚʪʦʨʥʝ 

ʥʘʪʠʩʢʘʥʥʷ ï ʧʨʦʜʦʚʞʝʥʥʷ ʨʦʙʦʪʠ ɺʇ. 

 

Text Settings ï ʤʝʥʶ, ʱʦ ʚʠʧʘʜʘʻ ʜʣʷ ʫʩʪʘʥʦʚʦʢ 

ʪʝʢʩʪʫ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʤʽʨ, ʩʪʠʣʴ ʽ ʢʦʣʽʨ. 

 
ɺ ʤʝʥʶ Align Objects ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʦʙ'ʻʢʪʽʚ ʧʦ ʦʩʷʭ (ʧʦ ʚʝʨʪʠʢʘʣʽ, ʧʦ ʦʩʷʭ ʽ ʪ.ʜ.). 

 

ɺ ʤʝʥʶ Distribute Objects ʧʨʦʚʦʜʠʪʴʩʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʚ ʧʨʦʩʪʦʨʽ (ʧʨʦʤʽʞʢʠ, 

ʩʪʠʩʥʝʥʥʷ ʽ ʪ.ʜ.). 

 

ɺ ʤʝʥʶ Resize Objects ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠʚʝʜʝʥʥʷ ʜʦ 

ʦʜʥʦʛʦ ʨʦʟʤʽʨʫ ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ. 

 

ʄʝʥʶ Reorder ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʜʝʢʽʣʴʢʦʤʘ ʦʙ'ʻʢʪʘʤʠ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ ʦʜʠʥ ʥʘ 

ʦʜʥʦʛʦ. ɺʠʜʽʣʠʚʰʠ ʦʜʠʥ ʟ ʦʙ'ʻʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʩʪʨʫʤʝʥʪʘ ʧʝʨʝʤʽʱʝʥʥʷ, ʚ ʤʝʥʶ Reorder ʩʣʽʜ 

ʚʠʙʨʘʪʠ ʡʦʛʦ ʧʦʨʷʜʦʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʣʠʮʴʦʚʽʡ 

ʧʘʥʝʣʽ. 

 
ʂʥʦʧʢʘ Context Help ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ ʚʽʢʥʦ 

Context Help (ʢʦʥʪʝʢʩʪʥʦʾ ʜʦʚʽʜʢʠ) 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʧʘʥʝʣʴ ʙʣʦʢïʜʽʘʛʨʘʤʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʨʠ ʟʘʧʫʩʢʫ ɺʇ ʥʘ 

ʙʣʦʢïʜʽʘʛʨʘʤʽ (ʨʠʩ. 2.71): 
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ʈʠʩ. 2.71. ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʧʘʥʝʣʴ ʙʣʦʢïʜʽʘʛʨʘʤʠ 

 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʟʥʘʯʝʥʥʷ ʢʥʦʧʦʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ [32]: 

 

ʂʥʦʧʢʘ Highlight Execution ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʚʽʜʪʚʦʨʶʚʘʪʠ ʧʦʪʦʢʠ 

ʜʘʥʠʭ ʯʝʨʝʟ ʙʣʦʢïʜʽʘʛʨʘʤʫ (ʨʝʞʠʤ ʥʘʣʘʛʦʜʞʝʥʥʷ). ʇʦʚʪʦʨʥʝ 

ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ ʚʽʜʢʣʶʯʘʻ ʮʝʡ ʨʝʞʠʤ. 

 

ʂʥʦʧʢʘ Retain Wire Values ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʱʦ 

ʧʨʦʡʰʣʠ ʧʦ ʧʨʦʚʽʜʥʠʢʘʤ. ɺʢʣʶʯʠʚʰʠ ʾʾ, ʤʦʞʥʘ ʧʦʜʠʚʠʪʠʩʷ 

ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʚ ʙʫʜʴï̫ ʢʦʤʫ ʧʨʦʚʽʜʥʠʢʫ ɺʇ ʚ ʙʫʜʴï̫ ʢʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ 

 

ʂʥʦʧʢʘ Step Into ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʧʦʢʨʦʢʦʚʦʤʫ ʚʠʢʦʥʘʥʥʽ 

ʮʠʢʣʫ ʚʽʜ ʚʫʟʣʘ ʜʦ ʚʫʟʣʘ, ʧʽʜʧʨʦʛʨʘʤʠ ɺʇ ʽ ʪ.ʜ. ʇʨʠ ʮʴʦʤʫ ʚʫʟʦʣ 

ʙʣʠʤʘʻ, ʧʦʟʥʘʯʘʶʯʠ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʚʠʢʦʥʘʥʥʷ. 

 
ʂʥʦʧʢʘ Step Over ʜʦʟʚʦʣʷʻ ʧʨʦʧʫʩʪʠʪʠ ʚ ʧʦʢʨʦʢʦʚʦʤʫ ʨʝʞʠʤʽ 

ʮʠʢʣ, ʧʽʜʧʨʦʛʨʘʤʫ ʽ ʪ.ʜ. 

 

ʂʥʦʧʢʘ Step Out ʜʦʟʚʦʣʷʻ ʚʠʡʪʠ ʟ ʮʠʢʣʫ, ʧʽʜʧʨʦʛʨʘʤʠ ʪʦʱʦ 

ɺʠʭʽʜ ʟ ʚʫʟʣʘ ʧʝʨʝʜʙʘʯʘʻ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʚʫʟʣʘ ʚ 

ʧʦʢʨʦʢʦʚʦʤʫ ʨʝʞʠʤʽ ʽ ʧʝʨʝʭʽʜ ʚ ʥʘʩʪʫʧʥʠʡ. 

 

ʂʥʦʧʢʘ Warning ʟ'ʷʚʣʷʻʪʴʩʷ, ʢʦʣʠ ʻ ʧʦʪʝʥʮʽʡʥʘ ʧʨʦʙʣʝʤʘ ʟ ʙʣʦʢï

ʜʽʘʛʨʘʤʦʶ, ʥʦ ʚʦʥʘ ʅɽ ʟʘʙʦʨʦʥʷʻ ɺʠʢʦʥʘʥʥʷ ɺʇ. ʂʥʦʧʢʫ Warning 

ʤʦʞʥʘ ʘʢʪʽʚʽʟʫʚʘʪʽ, ʫʚʽʡʰʦʚʰʽ ʚ ʧʫʥʢʪ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʜʘʣʽ ï ʆʧʮʽʾ, ʅʘʣʘʛʦʜʞʝʥʥʷ (Tools Ÿ Options Ÿ 

Debugging). 

ʂʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ. ɺʩʽ ʦʙ'ʻʢʪʠ 

LabVIEW, ʚʽʣʴʥʠʡ ʨʦʙʦʯʝ ʧʨʦʩʪʽʨ ʬʨʦʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ ʽ ʙʣʦʢïʜʽʘʛʨʘʤʠ ʤʘʶʪʴ 

ʩʚʦʾ ʢʦʥʪʝʢʩʪʥʽ ʤʝʥʶ. ʂʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʤʽʥʠ 

ʧʦʚʝʜʽʥʢʠ ʦʙ'ʻʢʪʽʚ ʙʣʦʢïʜʽʘʛʨʘʤʠ ʽ ʬʨʦʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ. ʂʦʥʪʝʢʩʪʥʝ ʤʝʥʶ 

ʚʠʢʣʠʢʘʻʪʴʩʷ ʢʣʘʮʘʥʥʷʤ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʦʙ'ʻʢʪʽ, ʬʨʦʥʪʘʣʴʥʽʡ 

ʧʘʥʝʣʽ ʘʙʦ ʙʣʦʢïʜʽʘʛʨʘʤʽ. ʇʨʠʢʣʘʜ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 

2.72. 
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ʈʠʩ. 2.72. ʂʦʥʪʝʢʩʪʥʝ ʤʝʥʶ 

 

ɻʦʣʦʚʥʝ ʤʝʥʶ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ɺʇ ʤʽʩʪʠʪʴ ʧʫʥʢʪʠ ʩʧʽʣʴʥʽ ʟ 

ʽʥʰʠʤʠ ʜʦʜʘʪʢʘʤʠ, ʪʘʢʽ ʷʢ Open, Save, Copy, Paste, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʯʥʽ 

ʧʫʥʢʪʠ ʤʝʥʶ LabVIEW. ɼʝʷʢʽ ʧʫʥʢʪʠ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʤʽʩʪʷʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

çʛʘʨʷʯʽè ʢʣʘʚʽʰʽ ʚʠʢʣʠʢʫ ʮʠʭ ʧʫʥʢʪʽʚ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2.23 [33]. 

 

ʊʘʙʣʠʮʷ 2.23  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʫʥʢʪʽʚ ʤʝʥʶ 

 ̄ ʇʫʥʢʪ ʤʝʥʶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʫʥʢʪʫ ʤʝʥʶ 

1 File ʜʣʷ ʚʽʜʢʨʠʪʪʷ, ʟʘʢʨʠʪʪʷ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʜʨʫʢʫ ɺʇ. 

2 Edit  ʜʣʷ ʧʦʰʫʢʫ ʽ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʢʦʤʧʦʥʝʥʪʠ ɺʇ. 

3 View 
ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʽʟʥʠʭ ʧʘʣʽʪʨ, ʽʻʨʘʨʭʽʾ ɺʇ ʽ ʚʽʜʢʨʠʪʪʷ 

ʨʽʟʥʠʭ ʚʽʢʦʥ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʮʶʚʘʪʠ ʚ LabVIEW. 

4 Project ʜʣʷ ʨʦʙʦʪʠ c ʬʘʡʣʦʚʦʶ ʩʠʩʪʝʤʦʶ ʧʨʦʝʢʪʫ. 

5 Operate 
ʜʣʷ ʟʘʧʫʩʢʫ, ʧʝʨʝʨʠʚʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ ʽ ʟʤʽʥʠ ʽʥʰʠʭ ʦʧʮʽʡ 

ɺʇ. 

6 Tools 
ʜʣʷ ʟʚ'ʷʟʢʫ ʟ ʧʨʠʣʘʜʘʤʠ ʽ DAQ ʧʨʠʩʪʨʦʷʤʠ, ʧʦʨʽʚʥʷʥʥʷ 

ɺʇ, ʬʦʨʤʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ ʽ ʢʦʥʬʽʛʫʨʘʮʽʾ LabVIEW. 

7 Window ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʽʢʦʥ LabVIEW ʽ ʧʘʣʽʪʨ. 

8 Help 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʣʽʪʨʠ, ʤʝʥʶ, ʽʥʩʪʨʫʤʝʥʪ, 

ɺʇ ʽ ʬʫʥʢʮʽʾ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʢʨʦʢʦʚʦʾ ʽʥʩʪʨʫʢʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ LabVIEW ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʤʧ'ʶʪʝʨʥʫ 

ʧʘʤ'ʷʪʴ. 
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2.10.5 ʇʘʣʽʪʨʠ 

LabVIEW ʤʘʻ ʪʨʠ ʜʦʧʦʤʽʞʥʽ ʧʘʣʽʪʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʥʘʥʥʷ ɺʇ: Tools Palette (ʇʘʣʽʪʨʘ ɯʥʩʪʨʫʤʝʥʪʽʚ), Controls 

Palette (ʇʘʣʽʪʨʘ ɽʣʝʤʝʥʪʽʚ) ʽ Functions Palette (ʇʘʣʽʪʨʘ ʬʫʥʢʮʽʡ). ʎʽ ʧʘʣʽʪʨʠ 

ʤʦʞʥʘ ʧʦʤʽʩʪʠʪʠ ʚ ʙʫʜʴï̫ ʢʦʤʫ ʤʽʩʮʽ ʝʢʨʘʥʫ. 

ʇʘʣʽʪʨʘ ɽʣʝʤʝʥʪʽʚ (Controls) ʽ ʧʘʣʽʪʨʘ ʌʫʥʢʮʽʡ (Functions) ʤʽʩʪʷʪʴ 

ʨʦʟʜʽʣʠ, ʚ ʷʢʠʭ ʨʦʟʤʽʱʝʥʽ ʦʙ'ʻʢʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ɺʇ. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʥʘ 

ʧʽʢʪʦʛʨʘʤʫ ʨʦʟʜʽʣʫ, ʥʘ ʝʢʨʘʥ ʚʠʚʦʜʠʪʴʩʷ ʚʽʢʥʦ, ʱʦ ʤʽʩʪʠʪʴ ʡʦʛʦ ʦʙ'ʻʢʪʠ. ɼʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙ'ʻʢʪʘ ʧʘʣʽʪʨʠ ʩʣʽʜ ʢʣʘʮʥʫʪʠ ʥʘ ʥʴʦʤʫ ʤʠʰʝʶ ʽ ʧʦʤʽʩʪʠʪʠ 

ʚʠʙʨʘʥʠʡ ʦʙ'ʻʢʪ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ ʘʙʦ ʙʣʦʢïʜʽʘʛʨʘʤʤʫ. ɼʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ 

ʨʦʟʜʽʣʘʭ ʧʘʣʽʪʨʠ, ʚʠʙʦʨʫ ʝʣʝʤʝʥʪʽʚ, ɺʇ ʽ ʬʫʥʢʮʽʡ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʥʦʧʢʠ ʥʘʚʽʛʘʮʽʾ. ɼʣʷ ʚʽʜʢʨʠʪʪʷ ɺʇ ʤʦʞʥʘ ʪʘʢʦʞ ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ 

ʤʠʰʽ ʽʢʦʥʢʫ ɺʇ ʥʘ ʧʘʣʽʪʨʽ ʽ ʚʠʙʨʘʪʠ Open VI ʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

ʇʘʣʽʪʨʘ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʉʪʚʦʨʶʚʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ ʽ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ɺʇ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

Tools Palette (ʇʘʣʽʪʨʠ ɯʥʩʪʨʫʤʝʥʪʽʚ) ʧʦʢʘʟʘʥʽʡ ʥʘ ʨʠʩ. 2.73. ʇʘʣʽʪʨʘ 

ɯʥʩʪʨʫʤʝʥʪʽʚ ʜʦʩʪʫʧʥʘ ʷʢ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ, ʪʘʢ ʽ ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʽ. ʊʝʨʤʽʥ 

çʽʥʩʪʨʫʤʝʥʪè ʤʘʻ ʥʘ ʫʚʘʟʽ ʩʧʝʮʽʘʣʴʥʠʡ ʦʧʝʨʘʮʽʡʥʠʡ ʨʝʞʠʤ ʢʫʨʩʦʨʫ ʤʠʰʽ. 

ʇʨʠ ʚʠʙʦʨʽ ʽʥʩʪʨʫʤʝʥʪʫ ʟʥʘʯʦʢ ʢʫʨʩʦʨʫ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʟʥʘʯʦʢ ʜʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʘ. ʇʘʣʽʪʨʘ ɯʥʩʪʨʫʤʝʥʪʽʚ ʜʦʩʪʫʧʥʘ ʯʝʨʝʟ ʧʫʥʢʪ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ 

Window Ÿ Show Tools Palette. ʇʘʣʽʪʨʫ ɯʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʥʘ ʨʦʟʤʽʱʫʚʘʪʠ ʚ 

ʙʫʜʴï̫ ʢʽʡ ʦʙʣʘʩʪʽ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʙʣʦʢïʜʽʘʛʨʘʤʠ ʽ ʣʠʮʴʦʚʦʾ ʧʘʥʝʣʽ [20,21]. 

 

 
 

ʈʠʩ. 2.73. ʇʘʣʽʪʨʘ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʟʥʘʯʝʥʥʷ ʢʥʦʧʦʢ ʇʘʣʽʪʨʠ ɯʥʩʪʨʫʤʝʥʪʽʚ [18,19]: 

 

ʗʢʱʦ ʚʢʣʶʯʝʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʫ, ʪʦ 

ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʫ ʥʘ ʦʙ'ʻʢʪ ʣʠʮʴʦʚʦʾ ʧʘʥʝʣʽ ʘʙʦ ʙʣʦʢï

ʜʽʘʛʨʘʤʠ LabVIEW ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʙʠʨʘʻ ʚʽʜʧʦʚʽʜʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʟ ʧʘʣʽʪʨʠ Tools (ɯʥʩʪʨʫʤʝʥʪʽʚ). ɸʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʢʣʶʯʘʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʥʘ ʢʥʦʧʢʫ 

Automatic Tool Selection ʧʘʣʽʪʨʠ Tools (ɯʥʩʪʨʫʤʝʥʪʽʚ) ʘʙʦ 

ʥʘʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰ <ShiftïTab>. 

 

ʩʣʫʞʠʪʴ ʜʣʷ ʟʤʽʥʠ ʧʦʟʠʮʽʡ ʚʠʤʠʢʘʯʽʚ ʽ ʢʥʦʧʦʢ, 

ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʯʝʥʥʷʤʠ ʮʠʬʨʦʚʠʭ ʨʝʛʫʣʷʪʦʨʽʚ, ʥʘʩʪʨʦʡʢʠ 
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ʚʽʨʪʫʘʣʴʥʠʭ ʦʩʮʠʣʦʛʨʘʬʽʚ ʽ ʽʥ. ʇʨʠ ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʘ ʥʘ 

ʪʘʢʠʡ ʝʣʝʤʝʥʪ ʷʢ ʩʪʨʦʢʦʚʠʡ ʝʣʝʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ, ʟʥʘʯʦʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʤʽʥʶʻʪʴʩʷ: 

 

ʚʠʜʽʣʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʽʚ, ʟʤʽʥʘ ʾʭ ʨʦʟʤʽʨʫ. ʇʨʠ 

ʥʘʚʝʜʝʥʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʦʙ'ʻʢʪ ʟʤʽʥʶʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʟʥʘʯʦʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʤʽʥʶʻʪʴʩʷ: 

 

ʚʽʜʢʨʠʪʪʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʚʽʢʥʘ ʽ ʩʪʚʦʨʝʥʥʷ 

ʚʽʣʴʥʠʭ ʤʽʪʦʢ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʚʽʣʴʥʠʭ ʤʽʪʦʢ ʟʥʘʯʦʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʟʤʽʥʶʻʪʴʩʷ  

 
ʩʣʫʞʠʪʴ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ ʧʘʥʝʣʽ ʬʫʥʢʮʽʡ. 

 

ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʣʠʢʫ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʚʠʢʣʠʢʘʻ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙ'ʻʢʪʫ ʧʽʩʣʷ 

ʢʣʘʮʘʥʥʷ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. 

 

ʨʦʟʬʘʨʙʦʚʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ ʘʙʦ ʬʦʥʫ; 

 
ʧʝʨʝʤʽʱʝʥʥʷ ʨʦʙʦʯʦʾ ʦʙʣʘʩʪʽ ʧʘʥʝʣʽ ʫ ʚʽʢʥʽ; 

 
ʚʠʙʽʨ ʧʦʪʦʯʥʦʛʦ ʢʦʣʴʦʨʫ ʟ ʥʘʷʚʥʠʭ ʥʘ ʧʘʥʝʣʽ; 

 

ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʟʥʷʪʪʷ ʪʦʯʦʢ ʟʫʧʠʥʢʠ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʛʨʘʤʠ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʧʘʥʝʣʽ; 

 

ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʧʘʥʝʣʽ ʬʫʥʢʮʽʡ ʣʦʢʘʣʴʥʠʭ ʚʽʢʦʥ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʴ ʜʘʥʠʭ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʚ 

ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. 

 

ʗʢʱʦ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʤʢʥʝʥʠʡ, ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪʠ ʧʘʣʽʪʨʠ Tools (ɯʥʩʪʨʫʤʝʥʪʽʚ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰʽ <Tab>. ɼʣʷ 

ʧʝʨʝʤʠʢʘʥʥʷ ʤʽʞ ʽʥʩʪʨʫʤʝʥʪʦʤ ʇʝʨʝʤʽʱʝʥʥʷ ʽ ʟ'ʻʜʥʘʥʥʷ ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʽ 

ʘʙʦ ʤʽʞ ʽʥʩʪʨʫʤʝʥʪʦʤ ʇʝʨʝʤʽʱʝʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ 

ʜʦʩʪʘʪʥʴʦ ʥʘʪʠʩʥʫʪʠ ʧʨʦʙʽʣ. 
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ʇʘʣʽʪʨʘ ɽʣʝʤʝʥʪʽʚ 

ʇʘʣʽʪʨʘ ɽʣʝʤʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ (ʨʠʩ. 2.74). ɺʦʥʘ ʜʦʩʪʫʧʥʘ 

ʪʽʣʴʢʠ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ. ʑʦʙ ʚʽʜʦʙʨʘʟʠʪʠ ʇʘʣʽʪʨʫ ɽʣʝʤʝʥʪʽʚ, ʩʣʽʜ ʘʙʦ 

ʚʠʙʨʘʪʠ ʚ ʧʫʥʢʪʽ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ Window Ÿ ShowControlsPalette, ʘʙʦ 

ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʚ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʥʦʧʢʫ ʫ ʚʝʨʭʥʴʦʤʫ ʣʽʚʦʤʫ ʢʫʪʢʫ ʧʘʣʽʪʨʠ, ʤʦʞʥʘ 

ʟʘʬʽʢʩʫʚʘʪʠ ʾʾ ʥʘ ʝʢʨʘʥʽ. ɿ ʾʾ ʜʦʧʦʤʦʛʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʟʫʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ ɺʇ. ɺ 

ʧʘʥʝʣʽ Controls ʚʦʥʠ ʨʦʟʧʦʜʽʣʝʥʽ ʟʘ ʦʢʨʝʤʠʤʠ ʛʨʫʧʘʤʠ ʟʘ ʜʝʷʢʠʤʠ ʦʟʥʘʢʘʤʠ ï 

ʯʠʩʣʦʚʽ, ʣʦʛʽʯʥʽ, ʨʷʜʢʦʚʽ, ʤʘʩʠʚʠ, ʜʽʘʣʦʛʦʚʽ, ActiveX, Internet ʪʘ ʽʥ. [21]. 

 
 

ʈʠʩ. 2.74. ʇʘʣʽʪʨʘ ʝʣʝʤʝʥʪʽʚ 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʧʘʥʝʣʽ Controls [34]: 

Numeric (ʯʠʩʣʦʚʳʝ 

ʟʥʘʯʝʥʠʷ) 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʣʷ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ; 

Boolean (ɹʫʣʝʚʳ 

ʟʥʘʯʝʥʠʷ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʣʷ ʙʫʣʝʚʠʭ ʚʝʣʠʯʠʥ; 

String&Table 

(ʩʪʨʦʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʠ 

ʪʘʙʣʠʮʳ) 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʣʷ ASCII ʨʷʜʢʽʚ ʽ ʪʘʙʣʠʮʴ. 

List & Ring (ʩʧʠʩʢʠ ʠ 

ʟʘʢʦʣʴʮʦʚʘʥʥʳʝ ʩʧʠʩʢʠ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʣʷ ʤʝʥʶ, ʚʠʢʦʥʘʥʠʭ ʫ ʬʦʨʤʽ 

ʩʧʠʩʢʽʚ ʽ ʟʘʢʽʣʴʮʴʦʚʘʥʠʭ ʩʧʠʩʢʽʚ; 

Array & Cluster 

(ʤʘʩʩʠʚʳ ʠ ʢʣʘʩʪʝʨʳ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʣʷ ʫʛʨʫʧʦʚʘʥʥʷ ʥʘʙʦʨʽʚ ʪʠʧʽʚ 

ʜʘʥʠʭ; 

Graph (ʚʠʨʪʫʘʣʴʥʳʝ 

ʦʩʮʠʣʣʦʛʨʘʬʳ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʜʘʥʠʭ ʚ ʛʨʘʬʘʭ ʘʙʦ 

ʜʽʘʛʨʘʤʘʭ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ; 
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Path & Refnum (ʧʫʪʠ ʠ 

ʩʩʳʣʢʠ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʣʷ ʰʣʷʭʽʚ ʽ ʧʦʩʠʣʘʥʴ; 

Decorations 

(ʦʬʦʨʤʣʝʥʠʝ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʽ ʝʣʝʤʝʥʪʽʚ 

ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʜʠʩʧʣʝʾʚ ʣʠʮʴʦʚʦʾ ʧʘʥʝʣʽ; 

Select Control (ʚʳʙʽʨ 

ʨʝʛʫʣʷʪʦʨʘ). 

ʇʦʢʘʟʫʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʩʘʤʦʨʦʙʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ; 

User Controls (ʟʘʩʦʙʠ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ) 

ʉʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ, 

ʷʢʽ ʬʦʨʤʫʻ ʩʘʤ ʢʦʨʠʩʪʫʚʘʯ; 

ActiveX (ʦʙôʻʢʪʠ 

ActiveX). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʧʨʦʚʘʜʠʪʠ ʦʙ'ʻʢʪʠ ActiveX ʥʘ 

ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ; 

Dialog (ʜʽʘʣʦʛʦʚʘ 

ʧʘʥʝʣʴ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʠʭ ʦʙ'ʻʢʪʽʚ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʜʽʘʣʦʛʫ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ; 

IMAQ Vision (ʦʙʨʘʙʢʘ 

ʟʦʙʨʘʞʝʥʴ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʩʦʙʽʚ ʦʙʨʦʙʢʠ ʽ ʘʥʘʣʽʟʫ 

ʟʦʙʨʘʞʝʥʴ; 

Internet Toolkit (ʨʦʙʦʪʘ 

ʟ Internet). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʩʦʙʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʷʚʥʠʭ ʥʘ 

ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʨʦʙʦʪʫ ʚʽʨʪʫʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʤʝʨʝʞʽ 

Internet (ftp, ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, telnet, CGI ʽ 

ʽʥʰʽ). 

 

ʇʘʣʽʪʨʘ ʌʫʥʢʮʽʡ 

ʇʘʣʽʪʨʘ ʌʫʥʢʮʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʣʦʢïʜʽʘʛʨʘʤʠ. ɺʦʥʘ 

ʜʦʩʪʫʧʥʘ ʪʽʣʴʢʠ ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʽ. ʑʦʙ ʚʽʜʦʙʨʘʟʠʪʠ ʇʘʣʽʪʨʫ ʌʫʥʢʮʽʡ, ʩʣʽʜ 

ʘʙʦ ʚʠʙʨʘʪʠ ʚ ʧʫʥʢʪʽ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ Window Ÿ Show Functions Palette, ʘʙʦ 

ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʚ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʙʣʦʢïʜʽʘʛʨʘʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʥʦʧʢʫ ʫ ʚʝʨʭʥʴʦʤʫ ʣʽʚʦʤʫ ʢʫʪʢʫ ʧʘʣʽʪʨʠ ʤʦʞʥʘ 

ʟʘʬʽʢʩʫʚʘʪʠ ʾʾ ʥʘ ʝʢʨʘʥʽ. 

ʇʽʩʣʷ ʧʨʠʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʘʙʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʥʘ 

ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ ʩʚʦʻ ʛʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ (ʫ ʚʠʛʣʷʜʽ 

ʪʝʨʤʽʥʘʣʫ ʜʘʥʠʭ) ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʽ. ʉʠʤʚʦʣʠ ʥʘ ʪʝʨʤʽʥʘʣʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʫ 

ʜʘʥʠʭ ʪʝʨʤʽʥʘʣʫ. ʅʘʧʨʠʢʣʘʜ, DBL ï ʪʝʨʤʽʥʘʣ ʧʨʝʜʩʪʘʚʣʷʻ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ 

ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʟ ʧʦʜʚʽʡʥʦʶ ʪʦʯʥʽʩʪʶ, TF ï ʣʦʛʽʯʥʠʡ ʪʝʨʤʽʥʘʣ, I16 ï ʪʝʨʤʽʥʘʣ 

16ïʙʽʪʥʠʭ ʮʽʣʠʭ ʽ ʽʥ. 

ʇʨʠ ʘʢʪʠʚʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʘʥʝʣʽ ʩʪʘʻ ʜʦʩʪʫʧʥʦʶ ʧʘʣʽʪʨʘ Functions 

(ʨʠʩ. 2.75), ʷʢʘ ʘʥʘʣʦʛʽʯʥʦ ʧʘʥʝʣʽ Controls ʚʢʣʶʯʘʻ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʥʘʙʦʨʠ 

ʩʪʘʥʜʘʨʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʧʽʢʪʦʛʨʘʤ, ʟ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʩʢʣʘʜʘʥʥʷ ʙʣʦʢïʩʭʝʤʠ ɺʇ [20,21]. 
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ʈʠʩ. 2.75. ʇʘʣʽʪʨʘ ʌʫʥʢʮʽʡ 

 

ʇʘʣʽʪʨʘ Functions ʚʠʢʣʠʢʘʻʪʴʩʷ ʘʙʦ ʢʣʘʮʘʥʥʷʤ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ʚ 

ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʙʣʦʢïʩʭʝʤʠ, ʘʙʦ ʰʣʷʭʦʤ ʚʠʙʦʨʫ ʚ ʧʫʥʢʪʽ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ 

Window / Show Function Palette. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʧʽʜʧʘʥʝʣʽ ʧʘʥʝʣʽ Functions [18-20]: 

Structures (ʩʪʨʫʢʪʫʨʠ) 
ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʢʝʨʫʶʯʠʭ ʩʪʨʫʢʪʫʨ ʧʨʦʛʨʘʤʠ, 

ʪʘʢʠʭ ʷʢ ʮʠʢʣʠ For Loop, WhileLoop ʽ ʽʥ .; 

Numeric (ʯʠʩʣʦʚʽ ʬʫʥʢʮʽʾ). 
ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ, 

ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʬʫʥʢʮʽʡ; 

Boolean (ɹʫʣʝʚʽ ʬʫʥʢʮʽʾ). ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʣʦʛʽʯʥʠʭ ʽ ʙʫʣʝʚʠʭ ʬʫʥʢʮʽʡ; 

String (ʩʪʨʦʢʦʚʽ ʬʫʥʢʮʽʾ). 
ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʩʪʨʦʢʦʚʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ; 

Array (ʤʘʩʠʚʠ). ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ ʜʣʷ ʦʙʨʦʙʢʠ ʤʘʩʠʚʽʚ; 

Cluster (ʢʣʘʩʪʝʨʠ). ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ ʜʣʷ ʦʙʨʦʙʢʠ ʢʣʘʩʪʝʨʽʚ; 

Comparison (ʧʦʨʽʚʥʷʥʥʷ). ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʟʤʽʥʥʠʭ; 

Time & Dialog (ʯʘʩ ʽ 

ʜʽʘʣʦʛ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ ʜʣʷ ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʦʥ, 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʽ ʦʙʨʦʙʢʠ ʧʦʤʠʣʦʢ; 

File I/O 

(ʚʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ 

ʬʘʡʣʫ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʡ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ 

ʧʦ ʚʚʦʜʫ / ʚʠʚʦʜʫ ʬʘʡʣʽʚ; 

Instrument I/O ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ ʜʣʷ ʟʚ'ʷʟʢʫ ʽ ʫʧʨʘʚʣʽʥʥʷ 
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(ʽʥʩʪʨʫʤʝʥʪʠ 

ʚʚʝʜʝʥʥʷ/ʚʠʚʝʜʝʥʥʷ). 

ʧʨʠʣʘʜʘʤʠ ʨʽʟʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ; 

Instrument Drivers 

(ʜʨʘʡʚʝʨʠ ʧʨʠʣʘʜʽʚ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ, ʟʜʘʪʥʠʭ ʫʧʨʘʚʣʷʪʠ 

ʟʦʚʥʽʰʥʽʤʠ ʧʨʠʣʘʜʘʤʠ, ʦʩʮʠʣʦʩʢʦʧ, 

ʛʝʥʝʨʘʪʦʨʘʤʠ ʽ ʪ.ʜ., ʯʝʨʝʟ ʧʦʩʣʽʜʦʚʥʠʡ ʧʦʨʪ ʘʙʦ 

ʽʥʪʝʨʬʝʡʩ GPIB; 

Data Acquisition (ʩʙʽʨ 

ʜʘʥʠʭ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪ ʟʙʦʨʫ 

ʜʘʥʠʭ; 

Signal Processing (ʦʙʨʘʙʢʘ 

ʩʠʛʥʘʣʽʚ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽ ʦʙʨʦʙʢʠ 

ʩʠʛʥʘʣʽʚ; 

Mathematics 

(ʤʘʪʝʤʘʪʠʯʥʽ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ, ʘʣʛʝʙʨʘʾʯʥʠʭ, 

ʽʥʪʝʛʨʘʣʴʥʠʭ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʪʘ ʽʥʰʠʭ 

ʬʫʥʢʮʽʡ; 

Graphics&Sound(ʛʨʘʬʽʢʘ 

ʠ ʟʚʫʢ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ ʜʣʷ ʨʦʙʦʪʠ ʪʨʠʚʠʤʽʨʥʦʶ 

ʛʨʘʬʽʢʦʶ, ʟʦʙʨʘʞʝʥʥʷʤʠ ʽ ʟʚʫʢʦʤ; 

Communication(ʟʚôʷʟʢʠ). 
ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʤʝʨʝʞʘʤʠ TCP, DDE ʽ ʽʥ .; 

ApplicationControl 

(ʫʧʨʘʚʣʽʥʥʷ ʜʦʜʘʪʢʦʤ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ, ʢʝʨʫʶʯʠʭ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʧʨʠʣʘʜʘʤʠ; 

Advanced (ʨʦʟʰʠʨʝʥʘ). 
ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ ʪʠʧʫ ʬʫʥʢʮʽʾ 

ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʟʘʧʠʪʫ, ʤʘʥʽʧʫʣʷʮʽʾ ʜʘʥʠʭ ʽ ʽʥ .; 

Report Generation 

(ʛʝʥʝʨʘʮʽʷ ʟʚʽʪʫ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʟʚʽʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

Tutorial (ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ VI, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚ 

ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ LabVIEW; 

User Libraries 

(ʢʦʨʠʩʪʫʚʘʮʴʢʽ 

ʙʽʙʣʽʦʪʝʢʠ). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʝʾ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʰʚʠʜʢʠʡ 

ʜʦʩʪʫʧ ʜʦ ʧʦʪʨʽʙʥʦʛʦ ɺɯ; 

Select VI (ʚʳʙʽʨ ɺʇ) 
ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʽʜʧʨʦʛʨʘʤ ʚ ʧʦʪʦʯʥʠʡ ɺʇ; 

IMAQ Vision (ʦʙʨʦʙʢʘ 

ʟʦʙʨʘʞʝʥʴ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ; 

Image Acquisition 

(ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ; 

Internet Toolkit (ʨʦʙʦʪʘ ʟ 

Internet). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʨʦʙʦʪʠ ʚ ʤʝʨʝʞʽ Internet (ftp, ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ, 

telnet, CGI ʽ ʽʥ.); 

SQL (SQL ʟʘʧʨʦʩʠ). 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ɺʇ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʟʚ'ʷʟʢʫ ʟ SQL ʩʝʨʚʝʨʦʤ ʽ ʦʙʨʦʙʢʠ 

ʟʘʧʠʪʽʚ. 

 

ʆʙ'ʻʢʪʠ ʙʣʦʢïʜʽʘʛʨʘʤʠ ʚʢʣʶʯʘʶʪʴ ʛʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ, ʦʧʝʨʘʪʦʨʽʚ, ʬʫʥʢʮʽʡ, ʧʽʜʧʨʦʛʨʘʤ ɺʇ, ʢʦʥʩʪʘʥʪ, ʩʪʨʫʢʪʫʨ ʽ 

ʧʨʦʚʽʜʥʠʢʽʚ ʜʘʥʠʭ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʙʣʦʢï
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ʜʽʘʛʨʘʤʠ. 

 

2.10.6 ʇʨʦʚʽʜʥʠʢʠ ʜʘʥʠʭ 

ʇʨʦʚʽʜʥʠʢʠ ʤʽʞ ʪʝʨʤʽʥʘʣʘʤʠ ʘʥʘʣʦʛʽʯʥʽ ʟʤʽʥʥʠʤ ʥʘ ʟʚʠʯʘʡʥʠʭ ʤʦʚʘʭ. 

ɼʘʥʽ ʡʜʫʪʴ ʪʽʣʴʢʠ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʟ ʚʠʭʽʜʥʦʛʦ ʪʝʨʤʽʥʘʣʫ ʥʘ ʦʜʠʥ ʘʙʦ 

ʙʽʣʴʰʝ ʪʝʨʤʽʥʘʣʽʚ ʘʜʨʝʩʘʪʘ. ʇʨʦʚʽʜ ʤʘʶʪʴ ʨʽʟʥʫ ʪʦʚʱʠʥʫ ʽ ʢʦʣʽʨ. ʉʠʥʽʡ ʢʦʣʽʨ 

ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʠʤ ʯʠʩʣʘʤ, ʧʦʤʘʨʘʥʯʝʚʠʡ ï ʨʝʯʦʚʠʤ ʯʠʩʣʘʭ, ʟʝʣʝʥʠʡ ï 

ʣʦʛʽʯʥʠʤ, ʣʽʣʦʚʠʡ ï ʩʪʨʦʢʦʚʠʤ ʜʘʥʠʤʠ ʽ ʪ.ʜ. 

ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ʥʘ ʨʝʛʫʣʷʪʦʨʽ/ʽʥʜʠʢʘʪʦʨʽ (ʷʢ ʥʘ 

ʧʝʨʝʜʥʽʡ, ʪʘʢ ʽ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʧʘʥʝʣʽ) ʟ'ʷʚʣʷʻʪʴʩʷ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ: 

ï ʟʘʤʽʥʫ ʝʣʝʤʝʥʪʘ ʫʧʨʘʚʣʽʥʥʷ (ʨʝʛʫʣʷʪʦʨʘ) ʥʘ ʝʣʝʤʝʥʪ ʚʽʜʦʙʨʘʞʝʥʥʷ 

(ʽʥʜʠʢʘʪʦʨʘ) ʽ ʥʘʚʧʘʢʠ (Change to Control, Change to Indicator); 

ï ʰʚʠʜʢʠʡ ʧʦʰʫʢ ʪʝʨʤʽʥʘʣʫ ʥʘ ʧʘʥʝʣʽ ʬʫʥʢʮʽʡ (Find Terminal) ʽ 

ʨʝʛʫʣʷʪʦʨʘ / ʽʥʜʠʢʘʪʦʨʘ ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ (Find Control, Find Indicator); 

ï ʜʝʤʦʥʩʪʨʘʮʽʶ ʘʙʦ ʚʽʜʤʦʚʘ ʚʽʜ ʥʘʟʚʠ ʜʣʷ ʦʧʠʩʫ ʨʝʛʫʣʷʪʦʨʘ / 

ʽʥʜʠʢʘʪʦʨʘ (ShowïLabel, ShowïCaption); 

ï ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ / ʽʥʜʠʢʘʪʦʨʘ (Data Operations); 

ï ʟʘʤʽʥʫ ʥʘ ʽʥʰʠʡ ʨʝʛʫʣʷʪʦʨ / ʽʥʜʠʢʘʪʦʨ (Replace); 

ï ʦʪʨʠʤʘʥʥʷ ʜʦʚʽʜʢʠ ʧʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʬʫʥʢʮʽʾ (Online Help); 

ï ʚ̔ ʜʢʨʠʪʪʷ ʜʣʷ ʬʫʥʢʮʽʡ ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʢʦʥʩʪʘʥʪ, ʽʥʜʠʢʘʪʦʨʽʚ ʽ 

ʨʝʛʫʣʷʪʦʨʽʚ (Create Constant, Create Indicator, Create Control) ʽ ʽʥ. [22]. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ɺʇ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʨʘʟʫ: 

 
 

2.10.7 ɿʘʧʫʩʢ LabVIEW 

ɿʘʧʫʩʢʘʻʪʴʩʷ LabVIEW ʟʚʠʯʘʡʥʠʤ ʩʧʦʩʦʙʦʤ, ʪʦʙʪʦ ʚʽʜʢʨʠʪʪʷʤ ʟ ʤʝʥʶ 

National Instruments ʧʘʧʢʠ LabVIEW 2010 ʽ ʚʠʙʦʨʦʤ ʟʚʽʜʪʠ ʢʦʤʘʥʜʠ 

LabVIEW (ʨʠʩ. 2.76): 

 
 

ʈʠʩ. 2.76. ɸʣʛʦʨʠʪʤ ʟʘʧʫʩʢʫ LabVIEW 

 

ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʟ'ʷʚʣʷʻʪʴʩʷ ʚʽʢʥʦ Getting Started (ʨʠʩ. 2.77): 
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ʈʠʩ. 2.77. ɺʽʢʥʦ GettingStarted 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʫʩʪʦʛʦ ɺʇ ʚ ʣʽʚʽʡ ʯʘʩʪʠʥʽ, ʚ ʨʦʟʜʽʣʽ New ʻ ʧʫʥʢʪ 

BlankVI. ʇʨʠ ʚʠʙʦʨʽ ʮʴʦʛʦ ʧʫʥʢʪʫ ʚʽʜʢʨʠʻʪʴʩʷ ʜʚʘ ʚʽʢʥʘ: Untitled Front Panel 

(ʨʠʩ. 2.78) ʽ Untitled Block Diagram (ʨʠʩ. 2.79). ʉʣʦʚʦ Untitled ï "ʥʝ ʤʘʻ ʥʘʟʚʠ" 

ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʤʠ ʱʝ ʥʝ ʥʘʟʚʘʣʠ ʥʘʰ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʠʣʘʜ ʽ ʥʝ ʟʙʝʨʝʛʣʠ ʡʦʛʦ 

ʥʘ ʜʠʩʢ ʢʦʤʧ'ʶʪʝʨʘ. 

 

 
 

ʈʠʩ. 2.78. ɺʽʢʥʦ Untitled FrontPanel (ʣʠʮʴʦʚʘ ʧʘʥʝʣʴ) 
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ʈʠʩ. 2.79. ɺʽʢʥʦ Untitled Block Diagram (ʙʣʦʢïʜʽʘʛʨʘʤʘ) 

 

2.10.8 ʉʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ 

ɼʣʷ ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʝʨʫʚʘʥʥʷ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʡʪʠ ʜʦ ʧʘʥʝʣʽ Controls (ʜʣʷ ʾʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʦʩʠʪʴ ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ ʧʦ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ). ɼʦʜʘʤʦ ʝʣʝʤʝʥʪ Numeric Control, ʜʣʷ 

ʮʴʦʛʦ ʦʙʠʨʘʻʤʦ NumCtrls Ÿ NumCtrl ʽ ʚʩʪʘʥʦʚʠʤʦ ʡʦʛʦ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ 

(ʨʠʩ. 2.80). 

ʑʦʙ ʧʦʤʽʥʷʪʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘʟʚʘ ʝʣʝʤʝʥʪʘ, ʥʝʦʙʭʽʜʥʦ ʜʚʽʯʽ ʢʣʽʢʥʫʪʠ 

ʧʦ ʤʽʪʮʽ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ Numeric). ɿʤʽʥʠʤʦ ʤʽʪʢʫ Numeric ʥʘ x. 

ɺʩʪʘʥʦʚʠʤʦ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ ʝʣʝʤʝʥʪ Numeric Indicator ʽ ʟʤʽʥʠʤʦ 

ʤʽʪʢʫ ʥʘ Y (x). 

 
 

ʈʠʩ. 2.80. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʘ Numeric Control ʥʘ ʣʠʮʴʦʚʫ 

ʧʘʥʝʣʴ 

 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʤʽʥʷʪʠ ʚʽʜʦʙʨʘʞʘʝʥʥʷ ʥʘʟʚʠ ʝʣʝʤʝʥʪʫ, ʥʝʦʙʭʽʜʥʦ ʜʚʽʯʽ 

ʢʣʽʢʥʫʪʠ ʧʦ ʤʽʪʮʽ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ Numeric). ɿʤʽʥʠʤʦ ʤʽʪʢʫ Numeric ʥʘ x 

(ʨʠʩ. 2.81). 

ɺʩʪʘʥʦʚʠʤʦ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ ʝʣʝʤʝʥʪ Numeric Indicator ʽ ʟʤʽʥʠʤʦ 

ʤʽʪʢʫ ʥʘ Y (x) (ʨʠʩ. 2.82). 
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ʈʠʩ. 2.81. ʋʩʪʘʥʦʚʢʘ ʝʣʝʤʝʥʪʫ Numeric Control ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ 

 

 
 

ʈʠʩ. 2.82. ʃʠʮʴʦʚʘ ʧʘʥʝʣʴ ʟ ʝʣʝʤʝʥʪʘʤʠ Numeric Control ʽ Numeric Indicator 

 

ʇʝʨʝʡʜʽʪʴ ʥʘ ʙʣʦʢïʩʭʝʤʫ. ʊʫʪ ɺʠ ʧʦʙʘʯʠʪʝ ʧʨʷʤʦʢʫʪʥʽ ʪʝʨʤʽʥʘʣʠ, 

ʚʽʜʧʦʚʽʜʥʽ ʦʨʛʘʥʘʤ ʫʧʨʘʚʣʽʥʥʷ ʽ ʽʥʜʠʢʘʪʦʨʘʤ ʣʠʮʴʦʚʦʾ ʧʘʥʝʣʽ (ʨʠʩ. 2.83). 
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ʈʠʩ. 2.83. ɹʣʦʢïʩʭʝʤʘ 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʘʣʽʪʨʫ ʬʫʥʢʮʽʡ Functions (ʜʣʷ ʾʾ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʜʦʩʠʪʴ ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʧʦ ʙʣʦʢïʩʭʝʤʽ), ʚʠʙʝʨʽʪʴ Arith & 

Com Ÿ Numeric. ɿ ʧʘʣʽʪʨʠ ʬʫʥʢʮʽʡ ʚʠʙʝʨʽʪʴ ʽ ʚʩʪʘʥʦʚʽʪʴ ʥʘ ʙʣʦʢïʩʭʝʤʫ 

ʝʣʝʤʝʥʪʠ ʟʛʽʜʥʦ ʨʠʩ. 2.84. 

 

 
 

ʈʠʩ. 2.84. ɹʣʦʢïʩʭʝʤʘ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ Add ʽ Divide 

 

ʊʫʪ  ï ʮʝ ʝʣʝʤʝʥʪ Expression Node, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙʯʠʩʣʶʚʘʪʠ 

ʚʠʨʘʟʠ, ʱʦ ʤʽʩʪʷʪʴ ʦʜʥʫ ʟʤʽʥʥʫ. ʗʢʱʦ ʡʦʛʦ ʥʝʤʘʻ ʚ ʧʘʣʽʪʨʽ ʬʫʥʢʮʽʡ, ɺʠ 

ʤʦʞʝʪʝ ʟʥʘʡʪʠ ʽ ʜʦʜʘʪʠ ʡʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ Search (2.85): 
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ʈʠʩ. 2.85. ʇʦʰʫʢ ʝʣʝʤʝʥʪʘ Expression Node ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ Search 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʥʪʘʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ Connect Wire  (ʢʘʪʫʰʢʘ) 

ʚʠʢʦʥʘʻʤʦ ʟ'ʻʜʥʘʥʥʷ ʟʛʽʜʥʦ ʨʠʩ. 2.86. 

 

 
 

ʈʠʩ. 2.86. ɿ'ʻʜʥʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʦʤ Connect Wire ʝʣʝʤʝʥʪʽʚ ʙʣʦʢïʩʭʝʤʠ 

 

ɿ ʧʘʣʽʪʨʠ Numeric ʚʠʙʝʨʽʪʴ Numeric Constant (NumConst), ʚʩʪʘʥʦʚʽʪʴ 

ʡʦʛʦ ʧʦʨʫʯ ʟ ʝʣʝʤʝʥʪʦʤ Divide ʽ ʚʠʢʦʥʘʡʪʝ ʟ'ʻʜʥʘʥʥʷ ʟʛʽʜʥʦ ʨʠʩ. 2.87. 
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ʈʠʩ. 2.87. ɺʩʪʘʚʢʘ ʝʣʝʤʝʥʪʫ Numeric Constant 

ʅʘʚʝʜʽʪʴ ʧʦʢʘʞʯʠʢ ʤʠʰʽ ʥʘ ʚʽʣʴʥʠʡ ʟ'ʻʜʥʫʚʘʣʴʥʠʡ ʢʦʥʪʘʢʪ ʝʣʝʤʝʥʪʘ 

Add ʽ ʚʠʢʣʠʯʪʝ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʥʘʪʠʩʥʝʥʥʷʤ ʥʘ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. ɺ ʤʝʥʶ 

ʦʙʝʨʽʪʴ Create Ÿ Constant (ʮʝ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʘʥʪʠ). 

ʅʘʚʝʜʽʪʴ ʧʦʢʘʞʯʠʢ ʤʠʰʽ ʥʘ ʚʽʣʴʥʠʡ ʟ'ʻʜʥʫʚʘʣʴʥʠʡ ʢʦʥʪʘʢʪ ʝʣʝʤʝʥʪʘ 

Add ʽ ʚʠʢʣʠʯʪʝ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʥʘʪʠʩʥʝʥʥʷʤ ʥʘ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ. ɺ ʤʝʥʶ 

ʦʙʝʨʽʪʴ Create Ÿ Constant (ʮʝ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʘʥʪʠ) 

(ʨʠʩ. 2.88). 

 

 
 

ʈʠʩ. 2.88. ʉʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʘʥʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʤʝʥʶ 

 

ɺʚʝʜʽʪʴ ʚ ʪʝʢʩʪʦʚʠʭ ʧʦʣʷʭ ʢʦʥʩʪʘʥʪ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ: 4 ʽ 2. 

ʇʨʠʤʽʪʢʘ: 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʢʦʣʴʦʨʠ ʩʪʚʦʨʝʥʠʭ ʢʦʥʩʪʘʥʪ ʽ ʧʨʦʚʽʜʥʠʢʽʚ, ʱʦ ʡʜʫʪʴ 

ʚʽʜ ʥʠʭ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʝʨʰʫ ʢʦʥʩʪʘʥʪʫ ʤʠ 

ʚʩʪʘʥʦʚʠʣʠ ʩʘʤʽ. ɺʦʥʘ ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ ï ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʥʩʪʘʥʪʘ ʻ 

ʮʽʣʦʯʠʩʝʣʴʥʘ. ɼʨʫʛʘ ʢʦʥʩʪʘʥʪʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʝʢʩʪʥʦʛʦ 

ʤʝʥʶ. ɺʦʥʘ ʦʨʘʥʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ï ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʥʩʪʘʥʪʘ ʤʘʻ ʪʠʧ ʟ 

ʧʣʘʚʘʶʯʦʶ ʪʦʯʢʦʶ DBL Numeric Constant. ɺ ʝʣʝʤʝʥʪʽ Expression Node 

ʚʚʝʜʽʪʴ ʚʠʨʘʟ: exp(x/2). ɹʣʦʢïʩʭʝʤʘ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ (ʨʠʩ. 2.89): 
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ʈʠʩ. 2.89. ʆʩʪʘʪʦʯʥʠʡ ʚʠʛʣʷʜ ʙʣʦʢïʩʭʝʤʠ ʜʣʷ ʟʘʜʘʥʦʛʦ ʚʠʨʘʟʫ 

ʇʝʨʝʡʜʽʪʴ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ ʽ ʜʣʷ ʟʘʧʫʩʢʫ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ 

ʥʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ Run Continuously  . ɺʚʝʜʽʪʴ ʜʘʥʽ ʚ ʧʦʣʝ x (ʨʠʩ. 2.90). 

 

 
 

ʈʠʩ. 2.90. ɼʝʤʦʥʩʪʨʘʮʽʷ ʨʦʙʦʪʠ ʩʪʚʦʨʝʥʦʛʦ ɺʇ 

 

2.10.9 ʉʪʚʦʨʝʥʥʷ ʽʢʦʥʢʠ ɺʇ ʽ ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʣʫʯʥʦʾ ʧʘʥʝʣʽ 

ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʽ ʯʠʪʘʥʦʩʪʽ ʙʣʦʢïʩʭʝʤʠ ʙʘʞʘʥʦ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ 

ʽʢʦʥʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʈʝʜʘʢʪʦʨ ʽʢʦʥʢʠ (Icon Editor). ɼʣʷ ʡʦʛʦ ʚʠʢʣʠʢʫ 

ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʧʦ ʽʢʦʥʮʽ ʽ ʚʠʙʨʘʪʠ ʤʝʥʶ 

ʈʝʜʘʛʫʚʘʥʥʷ ʽʢʦʥʢʠ (Edit Icon). 
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ʈʠʩ. 2.91. ɺʽʢʥʦ Icon Editor 

 

ʉʪʚʦʨʠʤʦ ʽʢʦʥʢʫ ʜʣʷ ʩʪʚʦʨʝʥʦʛʦ ʧʨʠʣʘʜʫ, ʱʦ ʦʙʯʠʩʣʶʻ ʟʥʘʯʝʥʥʷ 

ʬʫʥʢʮʽʾ Y (x). ɼʘʣʽ ʚʠʢʦʥʘʻʤʦ ʥʘʩʪʫʧʥʠʡ ʘʣʛʦʨʠʪʤ ʜʽʡ: 

1) ʋ ʚʽʢʥʽ ʚ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ ʚʠʙʝʨʽʪʴ Edit Ÿ Clear All. 

2) ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ ʇʨʷʤʦʢʫʪʥʠʢ Rectangle ʩʪʚʦʨʽʪʴ ʨʘʤʢʫ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʽʢʦʥʢʠ. 

3) ɯʥʩʪʨʫʤʝʥʪʦʤ ɺʚʝʜʝʥʥʷ ʪʝʢʩʪʫ Text ʥʘʜʨʫʢʫʡʪʝ ʥʘʟʚʫ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʧʨʠʣʘʜʫ Y (x). ʅʘʪʠʩʥʽʪʴ ʆʂ (ʨʠʩ. 2.92). 

 

 
 

ʈʠʩ. 2.92. ʅʦʚʘ ʽʢʦʥʢʘ ɺʇ 

 

4) ʉʬʦʨʤʫʻʤʦ ʩʧʦʣʫʯʥʫ ʧʘʥʝʣʴ ɺʇ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟ'ʷʚʠʣʘʩʷ ʩʧʦʣʫʯʥʘ 

ʧʘʥʝʣʴ, ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʦʶ ʢʣʘʚʽʰʝʶ ʤʠʰʽ ʥʘʪʠʩʥʫʪʠ ʥʘ ʽʢʦʥʢʫ ʽ ʚʠʙʨʘʪʠ 

ʧʫʥʢʪ Show Connector, ʷʢ ʧʦʢʘʟʘʥʦ ʚʠʱʝ. ʂʣʘʮʥʽʪʴ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ 

ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʧʦʣʽ ʩʧʦʣʫʯʥʦʾ ʧʘʥʝʣʽ ʽʢʦʥʢʠ. ʆʙʨʘʥʠʡ ʧʦʣʝ ʟʘʙʘʨʚʠʪʴʩʷ ʚ 

ʯʦʨʥʠʡ ʢʦʣʽʨ. ʇʽʜʚʝʜʽʪʴ ʢʫʨʩʦʨ ʥʘ ʝʣʝʤʝʥʪ ʭ ʽ ʢʣʘʮʥʽʪʴ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. 

ʇʦʣʝ ʚʚʝʜʝʥʥʷ ʟʘʙʘʨʚʠʪʴʩʷ ʚ ʧʦʤʘʨʘʥʯʝʚʠʡ ʢʦʣʽʨ. ɺʽʜʚʝʜʽʪʴ ʢʫʨʩʦʨ ʥʘ ʚʽʣʴʥʝ 
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ʤʽʩʮʝ ʽ ʢʣʘʮʥʽʪʴ ʤʠʰʝʶ. ʇʦʚʪʦʨʽʪʴ ʘʥʘʣʦʛʽʯʥʫ ʦʧʝʨʘʮʽʶ ʜʣʷ ʚʠʭʽʜʥʦʛʦ ʧʦʣʷ 

Y (x). ʊʝʧʝʨ ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʫ ʥʘ ʽʢʦʥʢʫ ʫ ʚʽʢʥʽ Context Help ʙʫʜʝ 

ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘʩʪʫʧʥʝ (ʨʠʩ. 2.93): 

 

 
 

ʈʠʩ. 2.93. ɺʽʢʥʦ Context Help 

5) ɿʙʝʨʝʞʽʪʴ ɺʇ ʧʽʜ ʽʤ'ʷʤ function ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ File 

Ÿ Save As. 

ʇʨʠʤʽʪʢʘ: 

ʆʪʨʠʤʘʥʫ ʽʢʦʥʢʫ ʟ ʩʧʦʣʫʯʥʦʾ ʧʘʥʝʣʣʶ ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʷʢ ʧʽʜʧʨʦʛʨʘʤʫ 

ʚ ʙʫʜʴï̫ ʢʫ ʙʣʦʢïʩʭʝʤʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʫʥʢʪ Select a VI ʚ ʧʘʣʽʪʨʽ 

Function. 

 

2.10.10 ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ 

ʉʪʚʦʨʶʻʤʦ ʥʦʚʠʡ ɺʇ, ʧʦʜʽʙʥʦ ʜʦ ʪʦʛʦ, ʱʦ ɺʠ ʙʘʯʠʪʝ ʥʠʞʯʝ ʥʘ ʨʠʩ. 

2.94: 

 

 
 

ʈʠʩ. 2.94. ʃʠʮʴʦʚʘ ʧʘʥʝʣʴ ʟ ʝʣʝʤʝʥʪʘʤʠ NumericControlʽ Graph 

 

ʇʦʤʽʩʪʽʪʴ ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ ʪʨʠ ʮʠʬʨʦʚʠʭ ʝʣʝʤʝʥʪʘ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ 
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ʧʘʣʽʪʨʽ Numeric Ÿ Numeric Control ʽ ʥʘʟʚʽʪʴ ʾʭ x1, x2, Numberstep. ʇʦʤʽʩʪʽʪʴ 

ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ XY Graph, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʘʣʽʪʨʽ Graph. x1 ʽx2 ʟʘʜʘʶʪʴ 

ʧʦʯʘʪʢʦʚʠʡ ʽ ʢʽʥʮʝʚʠʡ ʤʝʞʽ ʬʫʥʢʮʽʾ ʥʘ ʛʨʘʬʽʢʫ. Numberstep ʧʦʪʨʽʙʝʥ ʜʣʷ 

ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʥʘ ʛʨʘʬʽʢʫ. 

ʉʪʚʦʨʽʪʴ ʙʣʦʢïʜʽʘʛʨʘʤʫ, ʧʦʢʘʟʘʥʫ ʥʠʞʯʝ (ʨʠʩ. 2.95): 

 

 
 

ʈʠʩ. 2.95. ʆʩʪʘʪʦʯʥʠʡ ʚʠʛʣʷʜ ʙʣʦʢïʩʭʝʤʠ 

 

ʇʦʤʽʩʪʽʪʴ ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʫ ʩʪʨʫʢʪʫʨʫ Forloop, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʘʣʽʪʨʽ Structures. ʅʘ Forloopʩʦʟʜʘʡʪʝ ShiftRegister. ʑʦʙ ʩʪʚʦʨʠʪʠ ʡʦʛʦ 

ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʥʘ ʩʪʚʦʨʝʥʠʡ Forloop ʽ ʚʠʙʝʨʝʪʝ Add Shift 

Register. ʇʦʤʽʩʪʽʪʴ ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʫ function.vi (ʪʘʢ ʤʠ ʥʘʟʚʘʣʠ ʩʪʚʦʨʝʥʠʡ 

ʨʘʥʽʰʝ ɺʇ). ʑʦʙ ʧʦʤʽʩʪʠʪʠ ʾʾ ʪʫʜʠ, ʟʘʡʜʽʪʴ ʚ ʧʘʣʽʪʨʽ Select a VI ʽ ʚʠʙʝʨʝʪʝ 

ʬʘʡʣ function.vi. ʇʦʤʽʩʪʽʪʴ ʥʘ ʙʣʦʢ ʜʽʘʛʨʘʤʫ ʝʣʝʤʝʥʪ Bundle, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚ ʧʘʣʽʪʨʽ Cluster, Class, & Variant. ʈʦʟʪʷʛʥʽʪʴ ʡʦʛʦ ʥʘ ʜʚʘ ʝʣʝʤʝʥʪʘ. ɿôʻʜʥʘʡʪʝ 

ʚʩʝ ʝʣʝʤʝʥʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.96. 

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʧʨʦʛʨʘʤʠ ʚʚʝʜʽʪʴ ʙʫʜʴï̫ ʢʽ ʟʥʘʯʝʥʥʷ x1, x2 ʽ 

Numberstep, ʥʘʧʨʠʢʣʘʜ: x1 = ï3, x2 = 4, Numberstep = 20. ʊʦʜʽ ʤʠ ʦʪʨʠʤʘʻʤʦ 

ʥʘʩʪʫʧʥʠʡ ʛʨʘʬʽʢ: 
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ʈʠʩ. 2.96. ɼʝʤʦʥʩʪʨʘʮʽʷ ʨʦʙʦʪʠ ɺʇ 

2.10.11 ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ 

 ʗʢʱʦ ɺʇ ʥʝ ʟʘʧʫʩʢʘʻʪʴʩʷ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʥ ʥʝ ʛʦʪʦʚʠʡ ʜʦ 

ʨʦʙʦʪʠ. ʋ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʨʝʜʘʛʫʚʘʥʥʷ ɺʇ ʢʥʦʧʢʘ Run ʧʨʠʡʤʘʻ ʚʠʜ 

ʨʦʟʽʨʚʘʥʦʾ ʩʪʨʽʣʢʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʟʣʽʚʘ. ʗʢʱʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʝʜʘʛʫʚʘʥʥʷ 

ʙʣʦʢïʜʽʘʛʨʘʤʠ ʩʪʨʽʣʢʘ ʚʩʝ ʱʝ ʤʘʻ ʨʦʟʽʨʚʘʥʠʡ ʚʠʛʣʷʜ, ʪʦ ɺʇ ʧʨʘʮʶʚʘʪʠ ʥʝ 

ʙʫʜʝ. 

ʇʦʰʫʢ ʧʦʤʠʣʦʢ 

ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ Run ʘʙʦ ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ Windows Ÿ 

Show Error List, ʱʦʙ ʚʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʚʽʢʥʦ ʉʧʠʩʦʢ ʧʦʤʠʣʦʢ, ʚ ʷʢʦʤʫ 

ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʩʽ ʜʦʧʫʱʝʥʽ ʧʦʤʠʣʢʠ. ʇʽʩʣʷ ʧʦʜʚʽʡʥʦʛʦ ʢʣʘʮʘʥʥʷ ʣʽʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʦʧʠʩʽ ʧʦʤʠʣʢʠ ʚʠʜʽʣʠʪʴʩʷ ʦʙ'ʻʢʪ, ʱʦ ʤʽʩʪʠʪʴ ʮʶ ʧʦʤʠʣʢʫ. 

ʈʝʞʠʤ ʘʥʽʤʘʮʽʾ ʚʠʢʦʥʘʥʥʷ ɺʇ 

 ʈʝʞʠʤ ʘʥʽʤʘʮʽʾ ʚʠʢʦʥʘʥʥʷ ʙʣʦʢïʜʽʘʛʨʘʤʠ ʘʢʪʠʚʫʻʪʴʩʷ ʢʣʘʮʘʥʥʷʤ 

ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ʧʦ ʢʥʦʧʮʽ Highlight Execution, ʧʦʢʘʟʘʥʦʾ ʟʣʽʚʘ. ʇʽʩʣʷ 

ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ çʣʘʤʧʦʯʢʘè ʟʘʛʦʨʠʪʴʩʷ ï ʨʝʞʠʤ ʘʢʪʠʚʦʚʘʥʠʡ. ɺʠʢʦʥʘʥʥʷ 

ɺʇ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʩʚʽʯʫʚʘʥʥʷʤ ʨʫʭʫ ʜʘʥʠʭ ʧʦ ʙʣʦʢï

ʜʽʘʛʨʘʤʽ ʚʽʜ ʦʜʥʦʛʦ ʚʫʟʣʘ ʜʦ ʽʥʰʦʛʦ. ʇʨʠ ʮʴʦʤʫ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʧʝʨʝʜʘʥʠʭ 

ʜʘʥʠʭ ʙʫʜʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘ ʝʢʨʘʥʽ ʫ ʚʠʛʣʷʜʽ ʩʧʣʠʚʘʶʯʠʭ ʚʽʢʦʥ. ʎʝʡ 

ʨʝʞʠʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʢʨʦʢʦʚʦʾ ʥʘʣʘʛʦʜʞʝʥʥʷ ɺʇ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʙʣʦʢïʜʽʘʛʨʘʤʠ. 

ʈʝʞʠʤ ʧʦʢʨʦʢʦʚʦʾ ʥʘʣʘʛʦʜʞʝʥʥʷ ɺʇ 

ʈʝʞʠʤ ʧʦʢʨʦʢʦʚʦʾ ʥʘʣʘʛʦʜʞʝʥʥʷ ɺʇ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʛʣʷʜʫ 

ʚʠʢʦʥʘʥʥʷ ɺʇ ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʽ. ɸʢʪʠʚʘʮʽʷ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʞʠʤʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʦʢ Step Over ʘʙʦ Step Into ʥʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʧʘʥʝʣʽ. ʑʦʙ ʧʦʙʘʯʠʪʠ ʧʽʜʢʘʟʢʫ, ʩʣʽʜ ʧʦʤʽʩʪʠʪʠ ʢʫʨʩʦʨ 

ʧʦʚʝʨʭ ʢʥʦʧʦʢ Step Over, StepInto ʘʙʦ StepOut. ʇʽʜʢʘʟʢʘ ʦʧʠʩʫʻ ʧʦʜʽʶ, ʷʢʘ 

ʙʫʜʝ ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʮʽʻʾ ʢʥʦʧʢʠ. ʇʦʢʨʦʢʦʚʠʡ ʨʝʞʠʤ ʤʦʞʥʘ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʚʠʢʦʥʘʥʥʷ ʧʽʜʧʨʦʛʨʘʤʠ ɺʇ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʢʨʦʢʦʚʦʛʦ ʨʝʞʠʤʫ ʚʽʜʣʘʜʢʠ ɺʇ ʚ ʨʝʞʠʤʽ 

ʘʥʽʤʘʮʽʾ ʥʘ ʽʢʦʥʮʽ ʧʽʜʧʨʦʛʨʘʤʠ ɺʇ ʟ'ʷʚʠʪʴʩʷ ʟʝʣʝʥʘ ʩʪʨʽʣʢʘ, ʷʢ ʧʦʢʘʟʘʥʦ ʟʣʽʚʘ. 

ɿʝʣʝʥʘ ʩʪʨʽʣʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʜʘʥʘ ʧʽʜʧʨʦʛʨʘʤʘ ɺʇ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ 

ʚʠʢʦʥʫʻʪʴʩʷ. 

ɯʥʜʠʢʘʪʦʨʠ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

 ɯʥʩʪʨʫʤʝʥʪ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʽʥʜʠʢʘʪʦʨʽʚ, ʧʦʢʘʟʘʥʠʡ ʟʣʽʚʘ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʦʤʽʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʚ ʧʨʦʚʽʜʥʠʢʫ ʜʘʥʠʭ ʚ 

ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ɺʇ. ʋ ʨʝʞʠʤʽ ʧʦʢʨʦʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʘʙʦ ʧʨʠ ʟʫʧʠʥʮʽ ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʪʦʯʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʤʦʞʥʘ 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʜʘʥʠʭ ʚ ʧʨʦʚʽʜʥʠʢʫ ʘʙʦ ʧʦʣʝ ʚʚʦʜʫ / ʚʠʚʦʜʫ ʚʫʟʣʘ 

ʜʘʥʠʭ, ʷʢʱʦ ʚʫʟʦʣ ʚʞʝ ʦʪʨʠʤʘʚ ʩʚʦʻ ʟʥʘʯʝʥʥʷ. 

ʄʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʘ ʣʦʢʘʣʴʥʠʭ ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ 

ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʘʥʠʤʠ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʙʣʦʢïʜʽʘʛʨʘʤʠ. 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʣʦʢʘʣʴʥʠʡ ʦʮʽʥʥʠʡ ʽʥʜʠʢʘʪʦʨ, ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʦʙʨʘʥʦʤʫ ʧʨʦʚʽʜʥʠʢʫ ʜʘʥʠʭ ʽ ʚʠʙʨʘʪʠ ʚ ʢʦʥʪʝʢʩʪʥʦʤʫ 

ʤʝʥʶ ʧʫʥʢʪ CustomProbe. 

ʂʦʥʪʨʦʣʴʥʽ ʪʦʯʢʠ 

 ɯʥʩʪʨʫʤʝʥʪ ʚʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ, ʧʦʢʘʟʘʥʠʡ ʟʣʽʚʘ, 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʫ ʚʫʟʣʘʭ ʘʙʦ ʧʨʦʚʽʜʥʠʢʘʭ 

ʜʘʥʠʭ ʙʣʦʢïʜʽʘʛʨʘʤʠ. ʋ ʤʽʩʮʽ ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ ʚ ʤʦʤʝʥʪ 

ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʥʝʾ ʜʘʥʠʭ ʚʠʥʠʢʘʻ ʧʘʫʟʘ ʫ ʚʠʢʦʥʘʥʥʽ ʧʨʦʛʨʘʤʠ. ʂʦʣʠ ɺʇ 

ʧʨʠʟʫʧʠʥʠʚ ʩʚʦʻ ʚʠʢʦʥʘʥʥʷ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʪʦʯʮʽ, LabVIEW ʧʽʜʩʚʽʯʫʻ ʚʫʟʦʣ 

ʘʙʦ ʧʨʦʚʽʜʥʠʢ ʜʘʥʠʭ ʚ ʤʽʩʮʽ ʫʩʪʘʥʦʚʢʠ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ. LabVIEW 

ʦʙʚʦʜʠʪʴ ʯʝʨʚʦʥʠʤ ʢʦʨʜʦʥʦʤ ʚʫʟʦʣ ʽ ʙʣʦʢïʜʽʘʛʨʘʤʫ ʽ ʚʽʜʟʥʘʯʘʻ ʯʝʨʚʦʥʠʤ 

ʤʘʨʢʝʨʦʤ ʧʨʦʚʽʜʥʠʢ ʜʘʥʠʭ. ʇʽʩʣʷ ʥʘʚʝʜʝʥʥʷ ʢʫʨʩʦʨʫ ʥʘ ʢʦʥʪʨʦʣʴʥʫ ʪʦʯʢʫ, 

ʯʦʨʥʝ ʧʦʣʝ ʽʥʩʪʨʫʤʝʥʪʫ ʚʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ ʩʪʘʻ ʙʽʣʠʤ. ɼʣʷ 

ʚʠʜʘʣʝʥʥʷ ʽʩʥʫʶʯʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠ ʧʦ ʥʽʡ ʩʣʽʜ ʢʣʘʮʥʫʪʠ ʽʥʩʪʨʫʤʝʥʪʦʤ 

çʚʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʪʦʯʢʠè. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ10 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʟʥʘʡʦʤʠʪʠʩʷ ʭ ʧʨʦʛʨʘʤʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ LabView ʽ 

ʩʪʚʦʨʠʪʠ ʚʽʨʪʫʘʣʴʥʠʡ ʧʨʠʙʦʨ. 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʧʨʦʛʨʘʤʫ LabView. 

2. ɺʠʚʯʠʪʠ ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ. 

3. ɿʛʽʜʥʦ ʚʘʨʽʘʥʪʫ ʦʙʨʘʪʠ ʚ ʪʘʙʣʠʮʽ 2.24 ʬʦʨʤʫʣʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʫ. 

4. ʉʪʚʦʨʠʪʠ ɺʇ, ʷʢʠʡ ʦʙʯʠʩʣʶʻ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ f (x). ʉʪʚʦʨʽʪʴ ʜʣʷ 
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ʥʴʦʛʦ ʽʢʦʥʢʫ, ʩʧʦʣʫʯʥʫ ʧʘʥʝʣʴ ʽ ʟʙʝʨʝʞʽʪʴ ʧʽʜ ʽʤ'ʷʤ lab_variant_n, ʜʝ n ï 

ʥʦʤʝʨ ʚʘʰʦʛʦ ʚʘʨʽʘʥʪʫ.  

 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ɺʘʨʽʘʥʪ ʌʫʥʢʮʽʷ f(ʭ) ɺʘʨʽʘʥʪ ʌʫʥʢʮʽʷ f(ʭ) 

1 

 

11  

2  12  
3 

 
13  

4  14 

 
5 

 

15  

6  16 

 
7  17  
8  18 

 
9  19  
10 

 
20  

 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ: 

1. ʗʢʽ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ? 

2. ʗʢʽ ʧʘʣʽʪʨʠ ʽʩʥʫʶʪʴ ʚ LabVIEW? 

3. ʗʢʽ ʧʘʣʽʪʨʠ ʜʦʩʪʫʧʥʽ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ? 

4. ʗʢʽ ʧʘʣʽʪʨʠ ʜʦʩʪʫʧʥʽ ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʽ? 

5. ɼʝ ʤʦʞʥʘ ʨʦʟʤʽʱʫʚʘʪʠ ʇʘʣʽʪʨʫ ɯʥʩʪʨʫʤʝʥʪʽʚ? 

6. ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʇʘʣʽʪʨʘ ɽʣʝʤʝʥʪʽʚ? 

7. ʗʢ ʚʠʢʣʠʢʘʻʪʴʩʷ ʇʘʣʽʪʨʘ Functions? 

8. ʑʦ ʷʚʣʷʻ ʩʦʙʦʶ ʣʠʮʴʦʚʘ ʧʘʥʝʣʴ? 

9. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥʷ ʙʣʦʢïʜʽʘʛʨʘʤʠ? 

10. ʗʢ ʚʩʪʘʥʦʚʠʪʠ ʢʦʤʧʦʥʝʥʪ Numeric Control ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ? 

11. ʗʢ ʚʩʪʘʥʦʚʠʪʠ ʢʦʤʧʦʥʝʥʪ Numeric Indicator ʥʘ ʣʠʮʴʦʚʫ ʧʘʥʝʣʴ? 

12.ʅʘʟʦʚʠʪʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʥʦʧʦʢ ʥʘ ʙʣʦʢïʜʽʘʛʨʘʤʽ. 

13. ʅʘʟʚʽʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʢʥʦʧʦʢ ʥʘ ʣʠʮʴʦʚʽʡ ʧʘʥʝʣʽ. 

14. ʑʦ ʪʘʢʝ ʧʨʦʚʽʜʥʠʢ ʜʘʥʠʭ? 

15. ʗʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʫʩʢ ʨʦʟʨʦʙʣʝʥʦʛʦ ɺʇ? 
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ʈʦʟʜʽʣ 3. ʆʩʥʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 
 

ʈʦʟʚʠʪʦʢ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʻ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠ ʥʘʧʠʩʘʥʥʽ ʢʦʜʫ ʧʨʦʛʨʘʤʠ. 

ɺʝʣʠʢʘ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʥʥʦïʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʠʪʴ ʤʦʚʘʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. 

ʇʝʨʰʦʶ ʟ ʥʠʭ ʙʫʣʘ Fortran ʚ 1956 ʨʦʮʽ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʤʦʚ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʻ ʾʭ ʤʘʰʠʥʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʽ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ. 

ʇʦʷʚʘ ʤʦʚ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʣʘ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʦʙʩʷʛʫ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ 

ʧʨʦʛʨʘʤ, ʚʤʽʥʥʷ ʚʠʟʥʘʯʘʪʠ ʦʩʥʦʚʥʽ ʘʙʩʪʨʘʢʮʽʾ ʜʘʥʠʭ ʜʣʷ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʦʞ 

ʦʙʠʨʘʪʠ ʘʙʦ ʨʦʟʨʦʙʣʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʘʣʛʦʨʠʪʤʠ ʝʬʝʢʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʇʨʦʮʝʩ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʘʣʛʦʨʠʪʤʽʟʘʮʽʶ ʪʘ ʨʝʘʣʽʟʘʮʽʶ 

ʘʣʛʦʨʠʪʤʽʚ ʫ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɸʣʛʦʨʠʪʤʽʟʘʮʽʷ ʻ ʧʝʨʰʠʤ ʽ ʦʜʥʠʤ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʘʣʛʦʨʠʪʤʫ 

ʨʽʰʝʥʥʷ ʟʘʜʘʯ. ʇʨʦʮʝʩ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʜʘʯ 

ʤʝʪʦʜʫ ʾʾ ʨʽʰʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʫ, ʧʝʨʝʚʘʞʥʦ ʟʘʛʘʣʴʥʦʾ ʜʣʷ 

ʦʜʥʦʛʦ ʢʣʘʩʫ ʟʘʜʘʯ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʥʽʞ ʫ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ. 

ɼʘʣʽ ʦʪʨʠʤʘʥʠʡ ʘʣʛʦʨʠʪʤ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʙʫʜʴï̫ ʢʽʡ ʽʤʧʝʨʘʪʠʚʥʽʡ 

(ʧʨʦʮʝʜʫʨʥʽʡ) ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢʘ ʻ ʘʣʛʦʨʠʪʤʽʯʥʦʶ ï ʬʦʨʤʘʣʴʥʦʶ 

ʤʦʚʦʶ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʧʠʩʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ. 

ʋ ʧʽʜʨʦʟʜʽʣʘʭ 3.1ï3.3 ʨʦʟʛʣʷʥʫʪʦ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʚʠʟʥʘʯʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ï ʩʫʯʘʩʥʝ ʪʘ ʽʩʪʦʨʠʯʥʝ. ʇʨʠʚʝʜʝʥʽ ʩʢʣʘʜʦʚʽ ʪʘ ʦʩʥʦʚʥʽ ʚʠʜʠ 

ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ. ʅʘ ʧʨʠʢʣʘʜʘʭ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ ʨʦʟʛʣʷʥʫʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʥʘ ʧʨʠʨʦʜʥʽʡ ʤʦʚʽ ʪʘ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢïʩʭʝʤ. ʊʘʢʦʞ 

ʧʨʠʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʜʽ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʨʦʟʜʽʣʫ ʻ ʚʠʚʯʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʘʣʛʦʨʠʪʤʽʚ ʪʘ 

ʦʩʥʦʚʥʠʭ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʤʝʪʠ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

ï ʚʠʟʥʘʯʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʾʭ ʧʦʙʫʜʦʚʠ; 

ï ʚʠʜʽʣʝʥʽ ʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʦʩʥʦʚʥʽ ʘʣʛʦʨʠʪʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ; 

ï ʨʦʟʛʣʷʥʫʪʦ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʨʘʤ ʥʘ ʘʣʛʦʨʠʪʤʽʯʥʽʡ ʤʦʚʽ: ʦʩʥʦʚʥʽ 

ʝʣʝʤʝʥʪʠ ʤʦʚʠ, ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ, ʦʧʝʨʘʪʦʨʠ ʪʘ ʦʧʝʨʘʮʽʾ; 

ï ʨʦʟʛʣʷʥʫʪʦ ʨʝʘʣʽʟʘʮʽʶ ʘʣʛʦʨʠʪʤʫ ʥʘ ʛʨʘʬʽʯʥʽʡ ʪʘ ʧʨʠʨʦʜʥʽʡ ʤʦʚʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ; 

ï ʧʨʠʚʝʜʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʥʘ ʤʦʚʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʱʦ ʨʝʘʣʽʟʫʻ 

ʟʘʜʘʥʠʡ ʘʣʛʦʨʠʪʤ.  

ʋ ʧʽʜʨʦʟʜʽʣʽ 3.4 ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʦʚʽ VBA ï 

Visual Basic for applications. ʄʦʚʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʠ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ Microsoft Office. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʘʥʘʣʽʪʠʯʥʽ ʧʨʦʛʨʘʤʠ, ʬʽʥʘʥʩʦʚʽ ʩʠʩʪʝʤʠ, ʧʨʦʛʨʘʤʠ ʦʙʣʽʢʫ ʢʘʜʨʽʚ, ʩʠʩʪʝʤʠ 
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ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʦʬʽʮʽʡʥʠʭ ʣʠʩʪʽʚ / ʜʦʢʫʤʝʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʽʥʪʝʨʬʝʡʩ ʩʪʚʦʨʶʚʘʥʦʾ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʙʫʪʠ ʟʦʚʩʽʤ ʥʝ ʩʭʦʞʠʤ ʥʘ ʽʥʪʝʨʬʝʡʩ 

ʜʦʜʘʪʢʘ, ʚ ʷʢʦʤʫ ʚʦʥʘ ʥʘʧʠʩʘʥʘ. 

VBA ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟ ʧʨʦʩʪʦʪʦʶ 

ʚʠʚʯʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʄʦʚʘ ʤʘʻ ʥʝ ʩʢʣʘʜʥʠʡ ʩʠʥʪʘʢʩʠʩ, ʘ ʜʝʷʢʽ ʬʫʥʢʮʽʾ 

ʤʦʞʥʘ ʦʧʠʩʘʪʠ, ʥʝ ʚʜʘʶʯʠʩʴ ʜʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʚʠ ʥʝʜʦʩʪʘʪʥʴʦ, ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʷ ʜʦ 

API-ʬʫʥʢʮʽʡ Windows. ʄʘʙʫʪʴ, ʥʘʡʛʦʣʦʚʥʽʰʘ ʧʝʨʝʚʘʛʘ VBA ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʮʷ ʤʦʚʘ ʻ ʻʜʠʥʦʶ ʜʣʷ ʚʩʽʭ ʦʬʽʩʥʠʭ ʜʦʜʘʪʢʽʚ Microsoft ʽ ʪʦʤʫ 

ʜʦʟʚʦʣʷʻ ʟʚ'ʷʟʫʚʘʪʠ ʾʭ ʤʽʞ ʩʦʙʦʶ. ʅʘʧʨʠʢʣʘʜ, ʟ ʧʨʦʛʨʘʤʠ, ʥʘʧʠʩʘʥʦʾ ʚ 

Excel, ʤʦʞʥʘ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʦʙ'ʻʢʪʽʚ Word ʜʣʷ Windows, ʘ ʪʘʢʦʞ Microsoft 

Project. ʎʝ ʝʢʦʥʦʤʠʪʴ ʙʘʛʘʪʦ ʯʘʩʫ ʯʝʨʝʟ ʪʝ ʱʦ ʢʦʨʠʩʪʫʚʘʯʫ ʥʝ ʧʦʪʨʽʙʥʦ 

ʦʩʚʦʶʚʘʪʠ ʙʘʛʘʪʦ ʧʨʦʛʨʘʤʥʠʭ ʧʘʢʝʪʽʚ.  

ʋʷʚʽʤʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʧʦʚʠʥʝʥ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ ʟ ʙʘʟʠ, ʨʦʙʠʪʠ ʾʭ ʘʥʘʣʽʟ, ʙʫʜʫʚʘʪʠ ʜʽʘʛʨʘʤʠ ʽ ʧʨʦʝʢʪʫʚʘʪʠ 

ʜʽʷʣʴʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʩʠʣʢʫ ʮʠʭ 

ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʟʘ ʘʜʨʝʩʘʤʠ ʨʘʟʦʤ ʽʟ ʩʫʧʨʦʚʽʜʥʠʤ ʣʠʩʪʦʤ. ɺʩʝ ʮʝ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʟʘʩʦʙʘʤʠ ʨʽʟʥʠʭ ʦʬʽʩʥʠʭ ʧʨʦʜʫʢʪʽʚ Microsoft, ʦʜʥʘʢ ʧʨʠ ʮʴʦʤʫ 

ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʜʦʩʢʦʥʘʣʦ ʦʚʦʣʦʜʽʪʠ ʢʦʞʥʠʤ ʟ ʥʠʭ. ʋ ʨʘʟʽ ʷʢʱʦ 

ʧʨʦʛʨʘʤʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘʧʠʩʘʥʘ ʥʘ VBA, ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʜʦʚʝʜʝʪʴʩʷ ʚʠʚʯʠʪʠ ʪʽʣʴʢʠ ʾʾ. 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʩʪʘʪʥʽʡ ʜʣʷ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʧʨʦʛʨʘʤʥʠʤ ʧʘʢʝʪʦʤ ʥʘ ʨʽʚʥʽ ʧʨʦʛʨʘʤʽʩʪʘ-ʧʦʯʘʪʢʽʚʮʷ. 

ʄʝʪʦʶ ʨʦʟʜʽʣʫ ʻ ʥʘʧʠʩʘʥʥʷ ʚʣʘʩʥʠʭ ʧʨʦʩʪʠʭ ʧʨʦʛʨʘʤ ʥʘ ʤʦʚʽ VBA ʽʟ 

ʚʽʢʦʥʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ. ɼʣʷ ʮʴʦʛʦ ʫ ʨʦʟʜʽʣʽ ʧʦʩʪʘʚʣʝʥʽ ʽ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ 

ʟʘʜʘʯʽ: 

- ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʦʛʨʘʤʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ; 

- ʨʦʟʛʣʷʜ ʢʣʶʯʦʚʠʭ ʩʣʽʚ, ʢʦʤʘʥʜ, ʜʽʡ; 

- ʨʦʟʛʣʷʜ ʛʦʪʦʚʠʭ ʧʨʠʢʣʘʜʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʽ ʾʭ ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

- ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʽ ʧʦʣʽʧʰʝʥʥʷ. 

 

3.1. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ 

ʄʝʪʦʶ ʨʦʟʨʦʙʢʠ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʫʣʘ ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʟʨʫʯʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʽʩʪʦʤ. ɼʦ ʦʩʥʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʤʦʚ ʚʽʜʥʦʩʠʪʴʩʷ ʘʙʩʪʨʘʢʮʽʷ, ʪʦʙʪʦ ʚʚʝʜʝʥʥʷ ʟʤʽʩʪʦʚʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʘ ʢʦʨʦʪʢʦ ʦʧʠʩʫʻ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʪʘ ʦʧʝʨʘʮʽʾ ʥʘʜ ʥʠʤʠ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʦʧʠʩʫ ʘʥʘʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʽ ʦʧʝʨʘʮʽʡ ʫ ʜʫʞʝ ʪʨʠʚʘʣʦʤʫ ʪʘ 

ʩʢʣʘʜʥʦʤʫ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʤʘʰʠʥʥʦʤʫ ʢʦʜʽ. 

ɺʠʩʦʢʦʨʽʚʥʝʚʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʧʣʘʪʬʦʨʤʥʦʾ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʟʤʽʩʪʫ ʘʣʛʦʨʠʪʤʽʚ. ɼʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʪʨʘʥʩʣʷʪʦʨʘʤʠ, ʷʢʽ 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʪʝʢʩʪ ʥʘ ʚʠʩʦʢʦʨʽʚʥʝʚʽʡ ʤʦʚʽ, ʚ ʝʣʝʤʝʥʪʘʨʥʽ ʤʘʰʠʥʥʽ ʚʢʘʟʽʚʢʠ. 
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ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʽʜ ʢʦʞʥʫ ʧʣʘʪʬʦʨʤʫ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʫʥʽʢʘʣʴʥʠʡ 

ʧʣʘʪʬʦʨʤʝʥʥʠʡ ʪʨʘʥʩʣʷʪʦʨ ʜʣʷ ʚʩʽʭ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʤʦʚ. 

ʊʦʤʫ ʚʠʩʦʢʦʨʽʚʥʝʚʽ ʤʦʚʠ ʥʝ ʪʽʣʴʢʠ ʧʦʣʝʛʰʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʚʜʘʥʴ, ʘʣʝ ʽ ʩʧʨʦʱʫʶʪʴ ʩʫʤʽʩʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʨʘʥʩʣʷʪʦʨʽʚ ʪʘ ʽʥʪʝʨʧʨʝʪʘʪʦʨʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʟʚ'ʷʟʦʢ ʧʨʦʛʨʘʤ, ʥʘʧʠʩʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʤʦʚ, ʟ ʨʽʟʥʠʤʠ 

ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʦʛʨʘʤʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʽ, ʚ 

ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʥʝ ʚʠʤʘʛʘʻ ʟʤʽʥ ʚ ʚʠʭʽʜʥʦʤʫ ʢʦʜʽ ʜʣʷ ʚʩʽʭ ʧʣʘʪʬʦʨʤ [1]. 

ʅʝʟʘʣʝʞʥʽʩʪʴ ʪʘʢʦʛʦ ʨʦʜʫ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʤʦʚ ʚʽʜ ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʤʧ'ʶʪʝʨʘ ʤʘʻ ʪʘʢʦʞ ʽ ʤʽʥʫʩʠ. ʅʘʧʨʠʢʣʘʜ, ʚʦʥʘ ʥʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʧʨʦʩʪʽ ʪʘ ʪʦʯʥʽ ʽʥʩʪʨʫʢʮʽʾ ʜʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʇʨʦʛʨʘʤʠ ʥʘ 

ʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʦʩʪʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʦʛʨʘʤʽʩʪʦʤ, ʘʣʝ ʥʝ ʪʘʢʽ 

ʝʬʝʢʪʠʚʥʽ, ʷʢ ʾʭ ʘʥʘʣʦʛʠ ʥʘ ʥʠʟʴʢʦʨʽʚʥʝʚʠʭ ʤʦʚʘʭ. 

ʆʜʥʠʤ ʽʟ ʥʘʩʣʽʜʢʽʚ ʮʴʦʛʦ ʻ ʜʦʜʘʚʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʦʜʥʽʻʾ ʟ 

ʥʠʟʴʢʦʨʽʚʥʝʚʠʭ ʤʦʚ (language assembler) ʚ ʨʷʜʽ ʩʫʯʘʩʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, C ++, ʃʽʩʧ, ʇʘʩʢʘʣʴ, PHP, 

Delphi, Fortran, Java, JavaScript. ɼʣʷ ʤʦʚ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʣʘʩʪʠʚʦ ʧʨʘʮʶʚʘʪʠ ʟ 

ʢʦʤʧʣʝʢʩʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʠʭ. ɺ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʽʥʪʝʛʨʦʚʘʥʘ ʧʽʜʪʨʠʤʢʘ 

ʩʪʨʦʢʦʚʠʭ ʪʠʧʽʚ, ʦʙ'ʻʢʪʽʚ, ʦʧʝʨʘʮʽʡ ʬʘʡʣʦʚʦʛʦ ʚʚʝʜʝʥʥʷïʚʠʚʝʜʝʥʥʷ ʽ ʪ. ʥ. [2]. 

ʈʦʟʧʦʚʩʶʜʞʝʥʦʶ ʻ ʜʫʤʢʘ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʛʨʘʤʠ ʥʘ ʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʧʠʰʫʪʴʩʷ ʦʜʠʥ ʨʘʟ, ʘ ʧʦʪʽʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʙʫʜʴï̫ ʢʦʤʫ ʪʠʧʽ 

ʢʦʤʧ'ʶʪʝʨʽʚ. ʅʘʩʧʨʘʚʜʽ ʮʝ ʚʽʨʥʦ ʪʽʣʴʢʠ ʜʣʷ ʧʨʦʛʨʘʤ, ʷʢʽ ʩʣʘʙʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʠ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ ʜʘʥʽ ʯʠ 

ʨʦʟʨʘʭʫʥʢʠ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʧʨʦʛʨʘʤ 

ʚʠʢʦʥʫʻ ʩʠʩʪʝʤʥʽ ʚʠʢʣʠʢʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʛʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʢʦʤʧ'ʶʪʝʨʘ ʧʨʦʛʨʘʤʠ 

ʧʽʜ Microsoft Windows ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʫʥʢʮʽʾ Windows API, ʚʽʜʤʽʥʥʽ ʚʽʜ 

ʩʠʩʪʝʤ ʟ ʧʽʜʪʨʠʤʢʦʶ ʩʪʘʥʜʘʨʪʫ POSIX. ɿʘʟʚʠʯʘʡ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʠʡ ʽʥʪʝʨʬʝʡʩ Xïʩʝʨʚʝʨʘ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʙʝʟʣʽʯ ʧʨʦʛʨʘʤʥʠʭ ʙʽʙʣʽʦʪʝʢ (ʥʘʧʨʠʢʣʘʜ, 

ʙʽʙʣʽʦʪʝʢʘ wxWidgets ʘʙʦ Qt), ʤʝʪʦʶ ʷʢʠʭ ʻ ʧʨʠʭʦʚʘʪʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʩʠʩʪʝʤʥʠʭ ʚʠʢʣʠʢʽʚ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʜ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ. 

ʆʜʥʘʢ ʧʦʜʽʙʥʽ ʙʽʙʣʽʦʪʝʢʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʉʝʨʝʜ ʥʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʚʠʜʽʣʷʶʪʴ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ï ʫʣʴʪʨʘïʚʠʩʦʢʦʨʽʚʥʝʚʽ. ɼʣʷ ʤʦʚ ʪʘʢʦʛʦ ʨʦʜʫ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ 

ʜʦʜʘʪʢʦʚʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʦʙ'ʻʢʪʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʧʨʠʢʣʘʜʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʣʴʪʨʘïʚʠʩʦʢʦʨʽʚʥʝʚʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʥʠʞʫʻ 

ʯʘʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʦʙ'ʻʤʫ ʚʠʭʽʜʥʠʭ ʢʦʜʽʚ [1,2]. 

 

3.2. ʆʛʣʷʜ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʩʚʽʪʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʧʦʩʪʽʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʂʦʞʥʘ ʟ ʥʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʚʦʾʡ 
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ʦʙʣʘʩʪʽ. 

ʉʪʫʧʽʥʴ ʜʝʪʘʣʽʟʘʮʽʾ ʟʘʤʦʚʣʝʥʥʷ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʯʠʤ 

ʜʝʪʘʣʽʟʘʮʽʷ ʤʝʥʰʘ, ʪʠʤ ʨʽʚʝʥʴ ʤʦʚʠ ʚʠʱʝ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʢʨʠʪʝʨʽʶ ʩʝʨʝʜ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʜʽʣʷʶʪʴ 

ʥʘʩʪʫʧʥʽ ʨʽʚʥʽ [3]: 

ï ʤʘʰʠʥʥʽ; 

ï ʤʘʰʠʥʥʦïʦpʽʝʥʪʠpʦʚʘʥʽ (ʘʩʝʤʙʣʝpʠ); 

ï ʤʘʰʠʥʥʦïʥʝʟʘʣʝʞʥʽ (ʤʦʚʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ). 

ɼʦ ʤʘʰʠʥʥʠʭ ʪʘ ʤʘʰʠʥʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʤʦʚ ʚʽʜʥʦʩʷʪʴ ʤʦʚʠ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʢʘʟʽʚʢʠ ʜʣʷ ʜʨʽʙʥʠʭ ʜʝʪʘʣʝʡ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʄʦʚʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʽʤʽʪʫʶʪʴ ʧʨʠʨʦʜʥʽ ʤʦʚʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʝʷʢʽ 

ʨʦʟʤʦʚʥʽ ʩʣʦʚʘ ʪʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʠʤʚʦʣʠ, ʱʦ ʙʽʣʴʰ ʟʨʫʯʥʽ 

ʜʣʷ ʣʶʜʠʥʠ. 

ʉʝʨʝʜ ʤʦʚ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʠʜʽʣʷʶʪʴ: 

ï ʧʨʦʮʝʜʫʨʥʽ ʤʦʚʠ, ʷʢʽ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʘʣʛʦʨʠʪʤʽʯʥʠʤʠ (Basic, Pascal, 

C ʽ ʜʨ.). ʄʦʚʠ ʮʽʻʾ ʛʨʫʧʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʦʜʥʦʟʥʘʯʥʦʤʫ ʦʧʠʩʽ 

ʘʣʛʦʨʠʪʤʽʚ, ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʮʝʜʫʨʥʠʭ ʤʦʚ ʚʠʤʘʛʘʻ 

ʷʚʥʦʛʦ ʟʘʧʠʩʫ ʧʨʦʮʝʜʫʨ ʾʾ ʚʠʨʽʰʝʥʥʷ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʬʦʨʤʽ; 

ï ʣʦʛʽʯʥʽ ʤʦʚʠ (Prolog, Lisp ʪʘ ʽʥ.) ʆʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʪʘ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʟʘʚʜʘʥʥʷ ʟ ʦʪʨʠʤʘʥʥʷʤ ʨʽʰʝʥʥʷ ʟʽ ʩʢʣʘʜʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʥʝ ʥʘ ʨʦʟʨʦʙʢʫ ʘʣʛʦʨʠʪʤʫ ʨʽʰʝʥʥʷ ʟʘʜʘʯ; 

ï ʦʙ'ʻʢʪʥʦïʦʨʽʻʥʪʦʚʘʥʽ ʤʦʚʠ (C ++, Object Pascal, Java ʪʘ ʽʥ.), ʷʢʽ 

ʤʽʩʪʷʪʴ ʫ ʩʚʦʾʡ ʦʩʥʦʚʽ ʧʦʥʷʪʪʷ ʦʙ'ʻʢʪʘ, ʱʦ ʧʦʻʜʥʫʻ ʜʘʥʽ ʪʘ ʜʽʾ ʥʘʜ ʥʠʤʠ. ʇʨʠ 

ʚʠʨʽʰʝʥʥʽ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ ʥʘ ʦʙ'ʻʢʪʥʦïʦʨʽʻʥʪʦʚʘʥʽʡ ʤʦʚʽ, ʟʘ ʩʤʠʩʣʦʤ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʠʩ ʪʽʻʾ ʯʘʩʪʠʥʠ ʩʚʽʪʫ, ʷʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʨʽʰʝʥʦʾ ʟʘʜʘʯʽ. 

ɺʠʢʦʥʘʥʥʷ ʦʧʠʩʫ ʜʽʡʩʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʚʟʘʻʤʦʜʽʶʯʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʩʠʩʪʝʤʽ ʻ ʙʽʣʴʰ 

ʧʨʠʨʦʜʥʠʤ, ʥʽʞ ʫ ʚʠʛʣʷʜʽ ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʨʦʮʝʜʫʨ. 

ʋ ʢʦʞʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʻ ʩʚʦʷ ʩʫʢʫʧʥʽʩʪʴ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ, ʱʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʯʠʩʣʦʤ ʘʜʨʝʩ ʚ ʢʦʤʘʥʜʽ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʟʘʜʘʻʪʴʩʷ ʚ ʘʜʨʝʩʘʭ, ʥʘʙʦʨʦʤ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʤʘʰʠʥʦʶ ʪʘ ʽʥ. 

ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʘʰʠʥʥʽʡ ʤʦʚʽ ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʽʩʪʫ ʪʨʠʤʘʪʠ ʧʽʜ 

ʢʦʥʪʨʦʣʝʤ ʚʩʽ ʢʦʤʘʥʜʠ ʪʘ ʧʘʤ'ʷʪʴ ʽ ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ 

ʜʦʩʪʫʧʥʠʭ ʤʘʰʠʥʥʠʭ ʦʧʝʨʘʮʽʡ [4]. 

ʅʝʜʦʣʽʢʦʤ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘ ʤʘʰʠʥʥʽʡ ʤʦʚʽ ʻ ʚʝʣʠʢʘ 

ʪʨʫʜʦʻʤʥʽʩʪʴ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʚʪʦʤʣʶʚʘʥʽʩʪʴ ʚʽʜ ʥʴʦʛʦ. ʇʨʦʛʨʘʤʘ ʚʠʭʦʜʠʪʴ 

ʜʦʩʠʪʴ ʛʨʦʤʽʟʜʢʦʶ, ʾʾ ʚʘʞʢʦ ʚʽʜʣʘʜʠʪʠ, ʟʤʽʥʠʪʠ, ʨʦʟʚʠʚʘʪʠ ʽ ʧʝʨʝʛʣʷʜʘʪʠ. 

ʇʦ ʮʠʭ ʧʨʠʯʠʥʘʭ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʝʬʝʢʪʠʚʥʽʡ ʧʨʦʛʨʘʤʽ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʘʰʠʥʥʦïʦʨʽʻʥʪʦʚʘʥʽ ʤʦʚʠ (ʘʩʝʤʙʣʝʨʠ) ʟʘʤʽʩʪʴ ʤʘʰʠʥʥʠʭ ʤʦʚ. 

ʄʦʚʦʶ ʘʩʝʤʙʣʝʨʘ ʥʘʟʠʚʘʶʪʴ ʥʠʟʴʢʦʨʽʚʥʝʚʫ ʤʘʰʠʥʥʦïʟʘʣʝʞʥʫ ʤʦʚʫ, ʟ 

ʢʦʨʦʪʢʠʤʠ ʤʥʝʤʦʥʽʯʥʠʤʠ ʽʤʝʥʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʢʨʝʤʠʤ ʤʘʰʠʥʥʠʤ 

ʢʦʤʘʥʜʘʤ. ʉʣʫʞʠʪʴ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚ ʟʨʫʯʥʽʡ ʬʦʨʤʽ ʧʨʦʛʨʘʤ, ʥʘʧʠʩʘʥʠʭ ʚ 

ʤʘʰʠʥʥʦʤʫ ʢʦʜʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʘʩʝʤʙʣʝʨʘ ʧʨʦʛʨʘʤʽʩʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʢʩʪʦʚʽ 
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ʤʥʝʤʦʥʽʯʥʽ ʢʦʜʠ (ʣʝʛʢʦ ʟʘʧʘʤ'ʷʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ), ʤʦʞʝ ʧʨʠʩʚʦʾʪʠ 

ʩʠʤʚʦʣʽʯʥʽ ʽʤʝʥʘ ʨʝʻʩʪʨʫ ʢʦʤʧ'ʶʪʝʨʘ ʽ ʧʘʤ'ʷʪʽ, ʘ ʪʘʢʦʞ ʟʘʜʘʚʘʪʠ ʟʨʫʯʥʽ ʜʣʷ 

ʩʝʙʝ ʩʧʦʩʦʙʠ ʘʜʨʝʩʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ 

ʩʠʩʪʝʤʠ ʦʙʯʠʩʣʝʥʥʷ (ʜʝʩʷʪʢʦʚʘ, ʰʽʩʪʥʘʜʮʷʪʢʦʚʘ) ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʢʦʥʩʪʘʥʪ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʛʨʘʤʽ ʢʦʤʝʥʪʘʨʽ ʪʘ ʽʥʰʝ [3,4]. 

ʅʘʧʠʩʘʥʽ ʥʘ ʘʩʝʤʙʣʝʨʽ ʧʨʦʛʨʘʤʠ, ʚʠʤʘʛʘʶʪʴ ʥʘʙʘʛʘʪʦ ʤʝʥʰʦʛʦ 

ʦʙʩʷʛʫ ʧʘʤ'ʷʪʽ ʽ ʚʠʢʦʥʫʶʪʴʩʷ ʰʚʠʜʰʝ. ɿʥʘʥʥʷ ʤʦʚʠ ʘʩʝʤʙʣʝʨʘ ʪʘ 

ʤʘʰʠʥʥʦʛʦ ʢʦʜʫ ʜʘʻ ʧʨʦʛʨʘʤʽʩʪʫ ʧʦʥʷʪʪʷ ʧʨʦ ʘʨʭʽʪʝʢʪʫʨʫ ʤʘʰʠʥʠ.  

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʨʦʙʢʠ, ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʧʠʰʝʪʴʩʷ ʚ ʘʩʝʤʙʣʝʨʽ. 

ʈʦʟʨʦʙʢʘ ʤʦʚ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʜʣʷ ʟʚʽʣʴʥʝʥʥʷ ʧʨʦʛʨʘʤʽʩʪʘ 

ʚʽʜ ʫʨʘʭʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ, ʾʭ 

ʘʨʭʽʪʝʢʪʫʨʠ. ʗʟʠʢ ʘʩʝʤʙʣʝʨʘ, ʥʘʚʧʘʢʠ, ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʦʙʣʽʢʫ ʢʦʥʢʨʝʪʥʦʾ 

ʩʧʝʮʠʬʽʢʠ ʧʨʦʮʝʩʦʨʘ. ɿʥʘʯʠʪʴ, ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘ ʤʦʚʽ ʘʩʝʤʙʣʝʨʘ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʟʥʘʥʴ ʧʨʦ ʡʦʛʦ ʘʨʭʽʪʝʢʪʫʨʫ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʧʨʦʛʨʘʤʠ, ʥʘʧʠʩʘʥʦʾ ʜʣʷ IBM PC, ʥʘ ʤʦʚʽ ʘʩʝʤʙʣʝʨʘ. 

ʊʫʪ ʚʠʢʦʥʫʻʪʴʩʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʥʷ a = b + c ʜʣʷ ʮʽʣʠʭ a, b ʽ c [5]: 

            .MODEL 

SMALL  

            .DATA  

b         DW     5  

c         DW     3  

a         DW     ?  

          .CODE  

begin   MOV   

AX,@DATA  

          MOV     DS,AX  

          MOV     AX,B  

          ADD     AX,C  

          MOV     A,AX  

          MOV     AH,4CH  

          INT       21H  

          END     begin 

ɼʠʨʝʢʪʠʚʘ .MODEL ʟʘʜʘʻ ʤʝʭʘʥʽʟʤ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʘʤôʷʪʽ ʧʽʜ ʜʘʥʽ ʽ ʢʦʤʘʥʜʠ.  

ɼʠʨʝʢʪʠʚʘ .DATA ʚʠʟʥʘʯʘʻ ʧʦʯʘʪʦʢ ʯʘʩʪʠʥʠ 

ʧʨʦʛʨʘʤʠ ʟ ʜʘʥʠʤʠ.  

ɼʠʨʝʢʪʠʚʠ DW ʟʘʜʘʶʪʴ ʪʠʧʠ ʟʤʽʥʥʠʭ ʪʘ ʾʭ 

ʟʥʘʯʝʥʥʷ. 

ɼʠʨʝʢʪʠʚʘ .CODE ʚʠʟʥʘʯʘʻ ʧʦʯʘʪʦʢ ʯʘʩʪʠʥʠ 

ʧʨʦʛʨʘʤʠ ʟ ʢʦʤʘʥʜʘʤʠ.  

ʂʦʤʘʥʜʠ MOV AX,@DATA ʠ  MOV DS,AX 

ʟʘʧʠʩʫʶʪʴ ʘʜʨʝʩʫ ʩʝʛʤʝʥʪʘ ʜʘʥʠʭ ʜʦ ʨʝʛʽʩʪʨʫ 

DS (Data Segment).  

ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ a ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʘʥʜʠ  

MOV AX, B, ADD AX,C ʠ MOV A,AX.  

 

ʋ ʜʠʨʝʢʪʠʚʽ END ʟʘʜʘʥʘ ʤʽʪʢʘ ʧʝʨʰʦʾ 

ʚʠʢʦʥʫʚʘʥʦʾ ʧʨʦʛʨʘʤʠ begin. 

ʇʦʜʘʣʴʰʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘ ʤʘʰʠʥʫ ʤʦʚʫ ʟ ʤʦʚʠ ʘʩʝʤʙʣʝʨʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʢʨʝʤʦʶ ʧʨʦʛʨʘʤʦʶ ï ʘʩʝʤʙʣʝʨʦʤ, ʷʢʠʡ ʧʦ ʩʫʪʽ ʽ ʻ 

ʥʘʡʧʨʦʩʪʽʰʠʤ ʪʨʘʥʩʣʷʪʦʨʦʤ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʦʚ ʧʝʨʝʜ ʤʘʰʠʥʥʠʤʠ ʤʦʚʘʤʠ 

ʚʽʜʥʦʩʷʪʴ [5]: 

ï ʚʝʣʠʢʫ ʥʘʦʯʥʽʩʪʴ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʠ ʟʘ ʫʤʦʚʠ, ʱʦ ʘʣʬʘʚʽʪ 

ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʤʦʚʠ ʟʥʘʯʥʦ ʰʠʨʰʝ ʘʣʬʘʚʽʪʫ ʤʘʰʠʥʥʦʾ ʤʦʚʠ; 
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ï ʥʘʙʽʨ, ʜʦʟʚʦʣʝʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʧʝʨʘʮʽʡ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʙʦʨʫ 

ʤʘʰʠʥʥʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʚʠʙʠʨʘʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʽʟ ʟʨʫʯʥʦʩʪʽ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʨʽʰʝʥʥʷ ʧʝʚʥʦʛʦ ʢʣʘʩʫ ʟʘʜʘʯ; 

ï ʬʦʨʤʘʪ ʨʝʯʝʥʴ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʛʥʫʯʢʠʡ ʽ ʟʨʫʯʥʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʘʚʘʪʠ ʦʜʥʠʤ ʨʝʯʝʥʥʷʤ ʟʥʘʯʥʠʡ ʝʪʘʧ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

ï ʥʝʦʙʭʽʜʥʽ ʦʧʝʨʘʮʽʾ ʟʘʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʟʥʘʯʝʥʴ; 

ï ʜʘʥʽ ʚ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʦʚʘʭ ʦʪʨʠʤʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʽʤʝʥʘ, ʷʢʽ 

ʚʠʙʠʨʘʻ ʧʨʦʛʨʘʤʽʩʪ; 

ï ʤʦʚʘ ʤʘʻ ʙʽʣʴʰʠʡ ʥʘʙʽʨ ʪʠʧʽʚ ʜʘʥʠʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʙʦʨʦʤ 

ʤʘʰʠʥʥʠʭ ʪʠʧʽʚ ʜʘʥʠʭ. 

ɿʚʽʜʩʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʘʣʛʦʨʠʪʤʽʯʥʽ ʤʦʚʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʤʘʰʠʥʥʦïʥʝʟʘʣʝʞʥʽ ʽ ʧʦʣʝʛʰʫʶʪʴ ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʽʩʪʘ ʟ ʧʽʜʚʠʱʝʥʥʷʤ 

ʥʘʜʽʡʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʧʨʦʛʨʘʤ. 

ɸʣʛʦʨʠʪʤʽʯʥʘ ʤʦʚʘ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ ʙʫʜʴï̫ ʢʦʶ ʽʥʰʦʶ ʤʦʚʦʶ ʤʘʻ 

ʪʨʠ ʩʢʣʘʜʦʚʽ: ʘʣʬʘʚʽʪ, ʩʠʥʪʘʢʩʠʩ ʽ ʩʝʤʘʥʪʠʢʘ [6]. 

ɸʣʬʘʚʽʪ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʬʽʢʩʦʚʘʥʠʡ ʥʘʙʽʨ ʦʩʥʦʚʥʠʭ ʩʠʤʚʦʣʽʚ ʜʣʷ 

ʜʘʥʦʾ ʤʦʚʠ, ʧʦʜʽʙʥʦ ʜʦ ʘʣʬʘʚʽʪʫ, ʟ ʷʢʦʛʦ ʩʢʣʘʜʘʶʪʴʩʷ ʚʩʽ ʪʝʢʩʪʠ ʤʦʚʠ ï 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʩʠʤʚʦʣʽʚ ʫ ʪʝʢʩʪʽ ʟʘʙʦʨʦʥʝʥʦ. 

ʇʽʜ ʩʠʥʪʘʢʩʠʩʦʤ ʨʦʟʫʤʽʶʪʴ ʧʨʘʚʠʣʘ ʬʦʨʤʫʚʘʥʥʷ ʬʨʘʟ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʘʙʦ ʧʦʤʠʣʢʫ ʥʘʧʠʩʘʥʦʾ ʬʨʘʟʠ. ɻʦʚʦʨʷʯʠ ʙʽʣʴʰ ʪʦʯʥʦ, 

ʩʠʥʪʘʢʩʠʩʦʤ ʤʦʚʠ ʥʘʟʠʚʘʶʪʴ ʥʘʙʽʨ ʧʨʘʚʠʣ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʦʤʙʽʥʘʮʽʾ ʩʠʤʚʦʣʽʚ, 

ʷʢʽ ʻ ʟʨʦʟʫʤʽʣʠʤʠ ʨʝʯʝʥʥʷʤʠ ʮʽʻʾ ʤʦʚʠ. 

ʉʝʤʘʥʪʠʢʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʤʠʩʣ ʨʝʯʝʥʴ ʤʦʚʠ. ɹʫʜʫʯʠ ʩʠʩʪʝʤʦʶ ʧʨʘʚʠʣ 

ʧʦʷʩʥʝʥʥʷ ʧʨʠʚʘʪʥʠʭ ʤʦʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʩʝʤʘʥʪʠʢʘ ʚʩʪʘʥʦʚʣʶʻ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʬʨʘʟʘʤʠ ʤʦʚʠ ʽ, ʚ ʧʽʜʩʫʤʢʫ, ʢʦʥʢʨʝʪʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʘʥʦʛʦ ʪʝʢʩʪʫ ʥʘ ʘʣʛʦʨʠʪʤʽʯʥʽʡ ʤʦʚʽ. 

ɺʩʽ ʧʦʥʷʪʪʷ ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʤʦʚʠ ʤʘʶʪʴ ʧʝʚʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʦʙ'ʻʢʪʽʚ ʘʙʦ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʇʦʥʷʪʪʷ ʤʦʚʠ ʚʠʟʥʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʩʝʤʘʥʪʠʯʥʠʭ ʪʘ ʩʠʥʪʘʢʩʠʯʥʠʭ 

ʧʨʘʚʠʣ. ʉʝʤʘʥʪʠʯʥʽ ʧʨʘʚʠʣʘ ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ, ʘ 

ʩʠʥʪʘʢʩʠʯʥʽ ï ʧʦʢʘʟʫʶʪʴ, ʫʪʚʦʨʝʥʥʷ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ ʟ ʽʥʰʠʭ ʧʦʥʷʪʴ ʪʘ ʙʫʢʚ 

ʘʣʬʘʚʽʪʫ. 

ʉʝʨʝʜ ʧʦʥʷʪʴ ʚ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʦʚʘʭ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ [7]: 

1. ɯʤʝʥʘ (ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ) ʧʦʟʥʘʯʘʶʪʴ ʦʙ'ʻʢʪʠ ʧpʦʛpʘʤʠ (ʟʤʽʥʥʽ, ʤʘʩʠʚʠ, 

ʬʫʥʢʮʽʾ ʪʘ ʽʥ.). 

2. ʆʧʝʨʘʮʽʾ ʪʘ ʾʭ ʪʠʧʠ: 

Å ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ (+, ï, *, / ʪʘ ʽʥ.) ; 

Å ʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ (ʽ, ʘʙʦ, ʥʽ); 

Å ʦʧʝʨʘʮʽʾ ʚʽʜʥʦʰʝʥʥʷ (<,>, <=,> =, =, <>); 

Å ʦʧʝʨʘʮʽʷ ʟʯʝʧʣʝʥʥʷ (ʘʙʦ "ʢʦʥʢʘʪʝʥʘʮʽʾ", "ʧʨʠʻʜʥʘʥʥʷ") ʩʠʤʚʦʣʴʥʠʭ 

ʟʥʘʯʝʥʴ ʜʨʫʛ ʟ ʜʨʫʛʦʤ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʜʥʦʛʦ ʜʦʚʛʦʛʦ ʨʷʜʢʘ. ɿʦʙʨʘʞʫʻʪʴʩʷ 

ʟʥʘʢʦʤ "+". 

3. ɼʘʥʽ ï ʚʝʣʠʯʠʥʠ ʜʣʷ ʦʙʨʦʙʢʠ ʚ ʧpʦʛpʘʤʽ. ɺʠʜʽʣʷʶʪʴ ʦʩʥʦʚʥʽ ʚʠʜʠ 
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ʜʘʥʠʭ: ʢʦʥʩʪʘʥʪʠ, ʟʤʽʥʥʽ ʽ ʤʘʩʠʚʠ. 

Å ʂʦʥʩʪʘʥʪʠ ï ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʪʝʢʩʪʽ ʧʨʦʛʨʘʤʠ ʜʘʥʽ, ʷʢʽ ʥʝ ʟʤʽʥʶʶʪʴʩʷ 

ʧʨʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʽ. 

ʇʨʠʢʣʘʜʠ ʢʦʥʩʪʘʥʪ: 

ï ʯʠʩʣʦʚʽ (4,5, 20, 52); 

ï ʣʦʛʽʯʥʽ (ʽʩʪʠʥʘ, ʣʦʞ); 

ï ʩʠʤʚʦʣʴʥʽ (ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʩʠʤʚʦʣʫ) "ʂ", "ï"; 

ï ʣʽʪʝʨʥʽ (ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʫʜʴï̫ ʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʠʤʚʦʣʽʚ) "b5", "ʂʽʪ", "" 

(ʧʫʩʪʦ). 

Å ʇʦʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʝʥ, ʷʢʽ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʟʥʘʯʝʥʥʷ ʧʦ ʭʦʜʫ ʚʠʢʦʥʘʥʥʷ ʧpʦʛpʘʤʠ. ɺʠʜʽʣʷʶʪʴ ʢʽʣʴʢʘ 

ʚʠʜʽʚ ʟʤʽʥʥʠʭ: ʣʦʛʽʯʥʠʭ, ʮʽʣʴʥʠʭ, ʩʠʤʚʦʣʴʥʠʭ, ʣʽʪʝʨʥʠʭ ʽ ʨʝʯʦʚʠʭ. 

Å ʄʘʩʠʚʘʤʠ ʥʘʟʠʚʘʶʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʦʜʥʦʛʦ ʪʠʧʫ ʟ 

ʬʽʢʩʦʚʘʥʠʤ ʯʠʩʣʦʤ ʪʘ ʦʜʥʠʤ ʽʤôʷʤ. ʄʽʩʮʝʧʦʣʦʞʝʥʥʷ ʝʣʝʤʝʥʪʘ ʚ ʤʘʩʠʚʽ 

ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʽʥʜʝʢʩʠ (ʦʜʠʥ, ʷʢʱʦ ʤʘʩʠʚ ʦʜʥʦʤʽʨʥʠʡ, ʽ ʢʽʣʴʢʘ, 

ʷʢʱʦ ʤʘʩʠʚ ʙʘʛʘʪʦʤʽʨʥʠʡ). ʄʘʩʠʚʠ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʪʘʙʣʠʮʷʤʠ. 

4. ɺʠʨʘʟʠ ʚʠʢʦʥʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʽ ʚʢʣʶʯʘʶʪʴ ʟʤʽʥʥʽ, 

ʢʦʥʩʪʘʥʪʠ, ʬʫʥʢʮʽʾ (ʥʘʧʨʠʢʣʘʜ, log (x)) ʧʦʢʘʞʯʠʢʠ, ʷʢʽ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʟʥʘʢʘʤʠ 

ʦʧʝʨʘʮʽʡ. 

ɿʘʧʠʩ ʚʠʨʘʟʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʷʢ ʣʽʥʽʡʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ 

(ʧʽʜʩʪʨʦʯʥʽ ʪʘ ʥʘʜʩʪʨʦʢʦʚʽ ʩʠʤʚʦʣʠ, ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʜʨʦʙʠ ʚʽʜʩʫʪʥʽ), ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʾʭ ʚʚʝʜʝʥʥʷ ʚ ʢʦʤʧ'ʶʪʝʨ, ʧʦʩʣʽʜʦʚʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ 

ʢʣʘʚʽʰ ʥʘ ʢʣʘʚʽʘʪʫʨʽ. 

ɺʠʜʽʣʷʶʪʴ ʣʦʛʽʯʥʽ, ʘʨʠʬʤʝʪʠʯʥʽ ʽ ʩʪʨʦʢʦʚʽ ʚʠʨʘʟʠ [6,7]. 

Åɸʨʠʬʤʝʪʠʯʥʽ ʚʠʨʘʟʠ ʚʠʟʥʘʯʘʶʪʴ ʦʜʥʝ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ 

(cos (x) + sin (x)) / 4. ɿʥʘʯʝʥʥʷ ʮʴʦʛʦ ʚʠʨʘʟʫ ʧʨʠ ʭ = 0 ʜʦʨʽʚʥʶʻ 0,25, ʧʨʠ ʭ = ˊ 

/ 2 ï 0,25. 

Å ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʽʯʥʠʭ ʚʠʨʘʟʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʠʩ ʜʝʷʢʠʭ ʫʤʦʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʴ, ʽ ʥʝ ʚʠʢʦʥʫʚʘʪʠʩʷ. ɿʥʘʯʠʪʴ, ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ ʧʨʠʡʤʘʻ 

ʪʽʣʴʢʠ ʜʚʘ ʟʥʘʯʝʥʥʷ ï "ʽʩʪʠʥʘ" ʽ "ʣʦʞʴ". ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʘ ʨʦʟʛʣʷʥʝʤʦ 

ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ x * x + y * y <r * r, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʪʦʯʢʠ ʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ (x, y) ʚʥʫʪʨʽʰʥʽʡ ʦʙʣʘʩʪʽ ʢʨʫʛʘ ʨʘʜʽʫʩʦʤ r ʟ ʮʝʥʪʨʦʤ ʫ ʧʦʯʘʪʢʫ 

ʢʦʦʨʜʠʥʘʪ. ʗʢʱʦ x = 1, y = 1, r = 2 ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʚʠʨʘʟʫ ï "ʽʩʪʠʥʘ", ʘ ʧʨʠ x = 

2, y = 2, r = 1 ï "ʣʦʞʴ". 

ʃʽʪʝʨʥʽ ʘʙʦ ʩʪʨʦʢʦʚʽ ʚʠʨʘʟʠ ʚʠʨʘʞʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʽʚ. ʋ ʩʪʨʦʢʦʚʽ 

ʚʠʨʘʟʠ ʚʢʣʶʯʘʶʪʴ ʣʽʪʝʨʥʽ ʪʘ ʩʪʨʦʢʦʚʽ ʢʦʥʩʪʘʥʪʠ, ʟʤʽʥʥʽ, ʣʽʪʝʨʥʽ ʬʫʥʢʮʽʾ ʟ 

ʨʦʟʜʽʣʴʥʠʤʠ ʟʥʘʢʘʤʠ ʦʧʝʨʘʮʽʾ ʟʮʽʧʣʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʟʘʧʠʩ (ɸ + ɺ) ʦʟʥʘʯʘʻ 

ʧʨʠʻʜʥʘʥʥʷ ʨʷʜʢʫ ɺ ʢ ʢʽʥʮʶ ʩʪʨʦʢʠ ɸ. ʗʢʱʦ ɸ = "ʩʦʥʮʝ", ʘ ɺ = "ʞʦʚʪʝ", ʪʦ 

ʟʥʘʯʝʥʥʷʤ ʚʠʨʘʟʫ (ɸ + ɺ) ʙʫʜʝ "ʩʦʥʮʝ ʞʦʚʪʝ". 

5. ʆʧʝʨʘʪʦʨʠ ʘʙʦ ʢʦʤʘʥʜʠ. ʆʧʝʨʘʪʦʨ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʽ ʟʤʽʩʪʦʚʥʠʤ 

ʧʦʥʷʪʪʷʤ ʤʦʚʠ: ʙʫʜʴï̫ ʢʠʡ ʦʧʝʨʘʪʦʨ ï ʮʝ ʟʘʚʝʨʰʝʥʘ ʬʨʘʟʘ ʤʦʚʠ, ʷʢʘ ʚʠʟʥʘʯʘʻ 

ʜʝʷʢʠʡ ʟʘʚʝʨʰʝʥʠʡ ʝʪʘʧ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ɺ ʩʢʣʘʜʽ ʦʧʝʨʘʪʦʨʽʚ ʚʠʜʽʣʷʶʪʴ [8]: 

Å ʚʠʨʘʟʠ; 

Å ʢʣʶʯʦʚʽ ʩʣʦʚʘ; 
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Å ʜʘʥʽ ʪʘ ʽʥ. 

ɼʽʣʷʪʴʩʷ ʦʧʝʨʘʪʦʨʠ ʥʘ ʚʠʢʦʥʫʚʘʥʽ ʪʘ ʥʝ ʚʠʢʦʥʫʚʘʥʽ. ʅʝ ʚʠʢʦʥʫʚʘʥʽ 

ʦʧʝʨʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʩʷ ʜʣʷ ʦʧʠʩʫ ʜʘʥʠʭ ʽ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʠ, ʘ 

ʚʠʢʦʥʫʚʘʥʽ ï ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʜʽʾ (ʧʨʠʩʚʦʶʚʘʥʥʷ, ʚʚʝʜʝʥʥʷ ʽ ʚʠʚʝʜʝʥʥʷ, ʫʤʦʚʫ 

ʪʘ ʽʥ.) [7,8]. 

 

3.2. ʆʩʥʦʚʠ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ 

3.2.1 ʇʦʥʷʪʪʷ ʘʣʛʦʨʠʪʤʫ 

ʉʣʦʚʦ çʘʣʛʦʨʠʪʤè ʤʘʻ ʣʘʪʠʥʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʣʘʪʠʥʩʴʢʫ 

ʬʦʨʤʫ ʥʘʧʠʩʘʥʥʷ ʽʤʝʥʽ ʤʘʪʝʤʘʪʠʢʘ IX ʩʪ. ɸʣʴïʍʦʨʝʟʤʽ (Alhorithmi), ʷʢʠʡ 

ʩʬʦʨʤʫʣʶʚʘʚ ʧʨʘʚʠʣʘ ʚʠʢʦʥʘʥʥʷ ʯʦʪʠʨʴʦʭ ʘʨʠʬʤʝʪʠʯʥʠʭ ʜʽʡ ʥʘʜ 

ʙʘʛʘʪʦʟʥʘʯʥʠʤʠ ʯʠʩʣʘʤʠ [9]. 

ʋ ʩʫʯʘʩʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʽʜ ʘʣʛʦʨʠʪʤʦʤ ʨʦʟʫʤʽʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ, 

ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ. ʋ ʷʢʦʩʪʽ ʚʠʢʦʥʘʚʮʷ 

ʘʣʛʦʨʠʪʤʫ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʣʶʜʠʥʘ ʘʙʦ ʧʨʠʩʪʨʽʡ, ʥʘʧʨʠʢʣʘʜ, ʢʦʤʧ'ʶʪʝʨ. 

ʆʩʦʙʣʠʚʫ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ [10]. 

 

3.2.2 ɺʣʘʩʪʠʚʦʩʪʽ ʘʣʛʦʨʠʪʤʫ 

ʉʝʨʝʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʣʛʦʨʠʪʤʫ ʚʠʜʽʣʷʶʪʴ ʜʝʪʝʨʤʽʥʦʚʘʥʽʩʪʴ ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʜʥʦʟʥʘʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʨʠ ʟʘʜʘʥʠʭ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ ʘʣʛʦʨʠʪʤʫ ʥʝ ʤʦʞʝ ʤʘʪʠ 

ʜʚʦʭ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʨʠ ʦʜʥʘʢʦʚʠʭ ʜʘʥʠʭ. ʇʨʠ ʧʦʜʘʯʽ ʥʘ ʚʭʽʜ ʘʣʛʦʨʠʪʤʫ ʜʚʦʭ 

ʯʠʩʝʣ, ʚʽʜʧʦʚʽʜʴ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʜʥʘʢʦʚʦʶ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʩʢʽʣʴʢʠ ʨʘʟʽʚ 

ʮʽ ʯʠʩʣʘ ʙʫʣʠ ʧʽʜʩʪʘʚʣʝʥʠʤʠ. ɺʽʜʤʽʥʥʽ ʚʽʜʧʦʚʽʜʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʥʝ 

ʯʝʨʝʟ ʪʝ, ʱʦ, ʥʘʧʨʠʢʣʘʜ, ʚ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʜʦʜʘʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦï

ʨʽʟʥʦʤʫ, ʘ ʯʝʨʝʟ ʪʝ, ʱʦ ʫʯʝʥʴ ʥʝʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʫʻ ʧʨʘʚʠʣʦ ʜʦʜʘʚʘʥʥʷ [11]. 

ɺʣʘʩʪʠʚʽʩʪʴ ʜʠʩʢʨʝʪʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʦʛʦ ʘʣʛʦʨʠʪʤʦʤ ï 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʜʽʣʝʥʥʷ ʡʦʛʦ ʥʘ ʝʣʝʤʝʥʪʘʨʥʽ ʦʧʝʨʘʮʽʾ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ 

ʣʶʜʠʥʦʶ ʘʙʦ ʤʘʰʠʥʦʶ ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ. 

ʄʘʩʦʚʽʩʪʴ, ʘʙʦ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ, ʦʟʥʘʯʘʻ, ʱʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ 

ʘʣʛʦʨʠʪʤʫ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʟ ʧʦʪʝʥʮʽʡʥʦ ʥʝʩʢʽʥʯʝʥʦʾ ʤʥʦʞʠʥʠ ʜʘʥʠʭ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʘʩʦʚʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʽʰʝʥʥʷ ʙʫʜʴï̫ ʢʦʛʦ 

ʟʘʚʜʘʥʥʷ ʽʟ ʟʘʜʘʥʦʛʦ ʢʣʘʩʫ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʦʧʠʩʽ ʘʣʛʦʨʠʪʤʫ ʨʽʰʝʥʥʷ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ ʦʜʥʦʛʦ ʢʣʘʩʫ, ʥʝʦʙʭʽʜʥʦ ʦʧʠʩʘʪʠ ʧʦʰʫʢ ʢʦʨʝʥʽʚ ʜʣʷ 

ʙʫʜʴï̫ ʢʦʛʦ ʨʽʚʥʷʥʥʷ, ʱʦ ʥʘʣʝʞʠʪʴ ʜʘʥʦʤʫ ʢʣʘʩʫ. ɯʥʘʢʰʝ ʮʝ ʥʝ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʘʣʛʦʨʠʪʤʦʤ, ʘ ʪʽʣʴʢʠ ʟʜʦʛʘʜʢʦʶ ʧʨʦ ʪʝ, ʷʢ ʚʠʨʽʰʠʪʠ ʨʽʚʥʷʥʥʷ ʮʴʦʛʦ 

ʢʣʘʩʫ. 

ɺʣʘʩʪʠʚʽʩʪʴ ʟʨʦʟʫʤʽʣʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʧʦʣʷʛʘʻ ʚ ʡʦʛʦ ʦʧʠʩʽ ʫ ʚʠʛʣʷʜʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʤʘʥʜ, ʱʦ ʥʘʣʝʞʘʪʴ ʩʠʩʪʝʤʽ ʢʦʤʘʥʜ, ʟʨʦʟʫʤʽʣʽʡ ʚʠʢʦʥʘʚʮʶ 

ʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ʂʦʣʠ ʚʠʢʦʥʘʚʮʝʤ ʘʣʛʦʨʠʪʤʫ ʚʠʩʪʫʧʘʻ ʣʶʜʠʥʘ, ʚʦʥʘ ʥʝ 

ʧʦʚʠʥʥʘ ʥʘʜʽʣʷʪʠ ʢʦʤʘʥʜʠïʫʯʘʩʥʠʢʠ ʘʣʛʦʨʠʪʤʫ ʚʣʘʩʥʠʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʷʤʠ, ʘ 

ʚʠʢʦʥʫʚʘʪʠ ʣʠʰʝ ʚʢʘʟʘʥʽ ʜʽʾ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʘʣʛʦʨʠʪʤʫ ʢʦʤʧ'ʶʪʝʨʦʤ ʧʦʥʷʪʪʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʛʨʘʤʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ, ʥʘʧʠʩʘʥʘ ʥʘ ʦʜʥʽʡ ʟ ʤʦʚ 
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ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʝʢʣʘʜʝʥʘ ʥʘ ʤʦʚʫ ʤʘʰʠʥʥʠʭ ʢʦʤʘʥʜ 

ʚʽʜʧʦʚʽʜʥʠʤ ʪʨʘʥʩʣʷʪʦʨʦʤ. ʗʢʱʦ ʪʨʘʥʩʣʷʪʦʨ ʚʽʜʩʫʪʥʽʡ ʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʤʧ'ʶʪʝʨʘ, ʪʦ ʘʣʛʦʨʠʪʤ ʟʘʣʠʰʘʻʪʴʩʷ ʟʚʠʯʘʡʥʠʤ ʪʝʢʩʪʦʤ, ʘ 

ʢʦʤʧ'ʶʪʝʨ ʥʝ ʚʠʢʦʥʫʻ ʞʦʜʥʦʾ ʟʘʧʠʩʘʥʦʾ ʚ ʥʴʦʤʫ ʜʽʾ. 

ɺʣʘʩʪʠʚʽʩʪʴ ʢʦʥʝʯʥʦʩʪʽ ʘʙʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʯʠʩʣʘ ʦʧʝʨʘʮʽʡ. 

ʆʩʢʽʣʴʢʠ ʢʦʤʧ'ʶʪʝʨ ʥʝ ʚ ʟʤʦʟʽ ʟʘʜʘʚʘʪʠ ʫʪʦʯʥʶʶʯʽ ʧʠʪʘʥʥʷ, ʪʦ ʙʫʜʴï̫ ʢʘ 

ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ ʚ ʘʣʛʦʨʠʪʤʽ ʤʘʻ ʙʫʪʠ ʚʽʜʩʫʪʥʷ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʘʣʛʦʨʠʪʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʠ, ʥʘʧʠʩʘʥʦʾ ʥʘ ʦʜʥʽʡ ʟ ʬʦʨʤʘʣʴʥʠʭ ʤʦʚ. 

ʌʦʨʤʘʣʴʥʘ ʤʦʚʘ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʘʣʛʦʨʠʪʤʽʯʥʦʶ. 

ɾʦʨʩʪʢʠʡ ʬʦʨʤʘʣʽʟʤ ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʟʥʘʯʥʫ ʦʙʨʦʙʢʫ ʢʦʞʥʦʾ ʢʦʤʘʥʜʠ 

ʚʠʢʦʥʫʚʘʥʦʾ ʧʨʦʛʨʘʤʠ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʘʣʛʦʨʠʪʤʽʯʥʘ ʤʦʚʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʨʠʨʦʜʥʴʦʾ ʤʦʚʠ ʪʦʯʥʦʶ ʩʝʤʘʥʪʠʢʦʶ, ʪʦʙʪʦ ʚʽʜʩʫʪʥʽʩʪʶ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʝʡ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʣʽʯʫʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʦʚ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʟ ʥʠʭ ʻ ʤʦʚʠ ʇʘʩʢʘʣʴ, ɹʝʡʩʽʢ ʽ ʉʽ. ʋʢʘʟʘʥʽ ʤʦʚʠ 

ʤʘʶʪʴ ʩʠʩʪʝʤʠ ʚʽʜʣʘʜʢʠ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʛʨʘʤ 

ʪʘ ʾʭ ʰʚʠʜʢʦʛʦ debugging [12]. 

 

3.2.3 ʉʧʦʩʦʙʠ ʦʧʠʩʫ ʘʣʛʦʨʠʪʤʽʚ 

ɼʣʷ ʟʘʧʠʩʫ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʘʣʛʦʨʠʪʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʨʽʟʥʽ ʩʧʦʩʦʙʠ. ɼʦ ʩʧʦʩʦʙʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

ï ʧʨʠʨʦʜʥʷ ʤʦʚʘ ʜʣʷ ʧʦʢʨʦʢʦʚʦʛʦ ʩʧʦʩʦʙʫ ʟʘʧʠʩʫ ʘʣʛʦʨʠʪʤʫ 

(ʽʥʩʪʨʫʢʮʽʷ, ʨʝʮʝʧʪ); 

ï ʤʦʚʘ ʙʣʦʢïʩʭʝʤ ʷʢ ʛʨʘʬʽʯʥʠʡ ʩʧʦʩʽʙ ʟʘʧʠʩʫ ʘʣʛʦʨʠʪʤʫ; 

ï ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʩʝ ʩʧʦʩʦʙʠ ʟʘʧʠʩʫ ʥʘ ʧʨʠʢʣʘʜʽ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʧʣʦʱʽ 

ʧʨʷʤʦʢʫʪʥʠʢʘ. 

ɿʘʜʘʯʘ: ʆʙʯʠʩʣʠʪʠ ʧʣʦʱʫ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʡʦʛʦ ʩʪʦʨʽʥ 

[12]. 

ʈʽʰʝʥʥʷ: ʉʪʦʨʦʥʠ ʧʨʷʤʦʢʫʪʥʠʢʘ ʧʦʟʥʘʯʘʶʪʴʩʷ ʟʤʽʥʥʠʤʠ ʘ ʽ b, ʧʣʦʱʘ ï 

S. ʊʦʜʽ ʧʦ ʬʦʨʤʫʣʽ ʧʣʦʱʽ ʧʨʷʤʦʢʫʪʥʠʢʘ S = a * b. 

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʘʣʛʦʨʠʪʤ ʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʜʣʷ ʢʦʤʧ'ʶʪʝʨʘ ʽ 

ʟʘʧʠʩʘʪʠ ʡʦʛʦ. 

ɿ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʜʘʥʠʭ ʷʩʥʦ, ʱʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ ʧʨʷʤʦʢʫʪʥʠʢʘ, 

ʢʦʤʧ'ʶʪʝʨʫ ʥʝʦʙʭʽʜʥʦ ʧʦʚʽʜʦʤʠʪʠ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ a ʽ b. ʇʨʠ ʮʠʭ ʫʤʦʚʘʭ 

ʤʦʞʣʠʚʦ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ. 

ʋʤʦʚʘ ʤʘʩʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʙʫʜʝ ʚʠʢʦʥʘʥʘ, ʷʢʱʦ ʟʤʽʥʥʽ ʘ ʪʘ 

b ʙʫʜʫʪʴ ʚʚʦʜʠʪʠʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟ ʢʣʘʚʽʘʪʫʨʠ ʧʨʠ ʨʦʙʦʪʽ ʘʣʛʦʨʠʪʤʫ. ʇʽʩʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ, ʢʦʤʧ'ʶʪʝʨ ʧʦʚʠʥʝʥ ʚʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ S 

ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ. 

ʋ ʤʦʚʥʽʡ ʬʦʨʤʽ ʘʣʛʦʨʠʪʤ ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ: 

1) ɺʚʝʜʽʪʴ ʟʥʘʯʝʥʥʷ ʩʪʦʨʦʥʠ a ʽ b ʧʨʷʤʦʢʫʪʥʠʢʘ; 

2) ʈʦʟʨʘʭʫʚʘʪʠ S = a * b; 

3) ɺʠʚʝʩʪʠ ʥʘ ʝʢʨʘʥ ʢʦʤʧ'ʶʪʝʨʘ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʨʷʤʦʢʫʪʥʠʢʘ S. 
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ɻʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘʧʠʩʫ ʘʣʛʦʨʠʪʤʫ ʻ ʙʣʦʢïʩʭʝʤʘ, ʷʢʘ ʦʧʠʩʫʻ 

ʘʣʛʦʨʠʪʤ ʫ ʚʠʛʣʷʜʽ ʧʦʚ'ʷʟʘʥʠʭ ʙʣʦʢʽʚ (ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ). ʆʩʥʦʚʥʽ ʙʣʦʢʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʙʣʦʢïʩʭʝʤʘʭ, ʤʘʶʪʴ ʚʠʜ, ʧʦʢʘʟʘʥʠʡ ʫ ʪʘʙʣʠʮʽ 3.1 [13]. 

 

ʊʘʙʣʠʮʷ 3.1 

ʉʢʣʘʜʦʚʽ ʙʣʦʢïʩʭʝʤʠ 

ɻʨʘʬʽʯʥʝ ʧʦʟʥʘʯʝʥʥʷ ʆʧʠʩ ʇʨʠʤʽʪʢʘ 

 

ʇʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ 

ʘʣʛʦʨʠʪʤʫ 
 

 

ɺʚʝʜʝʥʥʷ ʽ ʚʠʚʝʜʝʥʥʷ 

ʜʘʥʠʭ 

ɼʘʥʠʡ ʙʣʦʢ ʪʘʢʦʞ 

ʧʦʟʥʘʯʘʶʪʴ: 

 

 

ɼʽʷ 

ʋ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʘʣʛʦʨʠʪʤʘʭ ʪʘʢ 

ʧʦʟʥʘʯʘʶʪʴ 

ʧʨʠʩʚʦʶʚʘʥʥʷ 

 

ʋʤʦʚʘ 

ʋʤʦʚʘ ï ʢʦʤʧʦʥʝʥʪ 

ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʛʘʣʫʞʝʥʴ ʽ 

ʮʠʢʣʽʚ 

 

ʇʦʯʘʪʦʢ ʮʠʢʣʫ ʟ 

ʧʘʨʘʤʝʪʨʦʤ 
 

 
ʊʠʧʦʚʠʡ ʧʨʦʮʝʩ 

ʋ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ï 

ʧʨʦʮʝʜʫʨʠ ʘʙʦ 

ʧʽʜʧʨʦʛʨʘʤʠ 

 

ʇʝʨʝʭʦʜʠ ʤʽʞ 

ʙʣʦʢʘʤʠ 
 

 

ʇʫʩʢ ï ʩʪʦʧ (ʦʚʘʣ). ɿ ʪʘʢʦʛʦ ʙʣʦʢʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʯʠʥʘʻʪʴʩʷ ʽ 

ʟʘʢʽʥʯʫʻʪʴʩʷ ʙʣʦʢïʩʭʝʤʘ. 

ʇʨʦʮʝʩ (ʧʨʷʤʦʢʫʪʥʠʢ). ʋ ʪʘʢʠʭ ʙʣʦʢʘʭ ʧʨʦʚʦʜʷʪʴ ʨʦʟʨʘʭʫʥʢʠ ʘʙʦ 

ʦʧʠʩʫʶʪʴ ʧʨʦʩʪʽ ʢʨʦʢʠ. 

ɺʚʝʜʝʥʥʷïʚʠʚʝʜʝʥʥʷ (ʧʘʨʘʣʝʣʦʛʨʘʤ). ʊʘʢʠʤ ʙʣʦʢʦʤ ʧʦʟʥʘʯʘʶʪʴʩʷ 

ʢʨʦʢʠ ʧʦ ʚʚʝʜʝʥʥʶ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʚʠʚʦʜʫ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋʤʦʚʘ (ʨʦʤʙ). ɺʠʢʦʥʫʻ ʧʝʨʝʚʽʨʢʫ ʫʤʦʚ.  

ʎʠʢʣ (ʰʝʩʪʠʢʫʪʥʠʢ). ɺʠʟʥʘʯʘʻ ʧʦʚʪʦʨʶʚʘʥʽ (ʮʠʢʣʽʯʥʽ) ʢʨʦʢʠ ʚ 

ʘʣʛʦʨʠʪʤʽ [13]. ʈʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢïʩʭʝʤʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.1 

[14]. 
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ʈʠʩ. 3.1. ɹʣʦʢ ï ʩʭʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ ʧʨʷʤʦʢʫʪʥʠʢʘ 

 

ɿʘʧʠʩ ʘʣʛʦʨʠʪʤʫ ʥʘ ʤʦʚʽ ʇʘʩʢʘʣʴ ʤʘʻ ʚʠʜ [14]: 

 

 
 

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʙʣʦʢïʩʭʝʤ ʩʣʫʞʠʪʴ ʦʧʠʩ ʘʣʛʦʨʠʪʤʫ ʩʫʤʠ ʜʚʦʭ 

ʯʠʩʝʣ (ʨʠʩ. 3.2) [15]: 
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ʈʠʩ. 3.2. ɸʣʛʦʨʠʪʤ ʩʫʤʠ ʯʠʩʝʣ a ʪʘ b 

 

3.3. ʈʝʘʣʽʟʘʮʽʷ ʪʠʧʦʚʠʭ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ 

ʋ ʧʨʦʛʨʘʤʽʩʪʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʩʪʨʫʶʚʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʝʩʪʘʥʜʘʨʪʥʽ ʩʪʨʫʢʪʫʨʠ ʚ ʘʣʛʦʨʠʪʤʽ, ʘʣʝ ʮʝ ʥʝ ʧʦʪʨʽʙʥʦ, ʪʦʤʫ ʱʦ ʙʫʜʴï̫ ʢʠʡ 

ʩʢʣʘʜʥʠʡ ʘʣʛʦʨʠʪʤ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʴʦʭ ʪʠʧʽʚ 

ʩʪʨʫʢʪʫʨ: ʧʦʚʪʦʨʝʥʥʷ, ʨʦʟʛʘʣʫʞʝʥʥʷ ʪʘ ʩʣʽʜʫʚʘʥʥʷ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨ 

ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʦʩʣʽʜʦʚʥʠʤ, ʪʘʢ ʽ ʩʪʨʫʢʪʫʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʘʜʝʥʽ ʦʜʥʘ ʚ ʽʥʰʫ 

[16]. 

 

3.3.1 ʃʽʥʽʡʥʘ ʩʪʨʫʢʪʫʨʘ 

ʃʽʥʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʻ ʥʘʡʧʨʦʩʪʽʰʦʶ ʟ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ. ɼʣʷ 

ʣʽʥʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʭʘʨʘʢʪʝʨʥʦ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʦʧʝʨʘʮʽʡ ʣʠʰʝ ʦʜʠʥ ʨʘʟ ʽ ʚ 

ʪʦʤʫ ʧʦʨʷʜʢʫ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʟʘʧʠʩʘʥʽ (ʨʠʩ. 3.3) [17]. 
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ʈʠʩ. 3.3. ʃʽʥʽʡʥʘ ʘʣʛʦʨʠʪʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ 

 

3.3.2 ʈʦʟʛʘʣʫʞʝʥʥʷ 

ʇʦʚʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʜʚʘ ʚʘʨʽʘʥʪʠ ʜʽʡ ʚʠʢʦʥʘʚʮʷ, ʱʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʥʘʯʝʥʥʷ ʫʤʦʚʠ (ʣʦʛʽʯʥʦʛʦ ʚʠʨʘʟʫ). ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚʠ ʙʫʜʝ 

ʚʠʢʦʥʘʥʘ ʪʽʣʴʢʠ ʧʝʨʰʘ ʫʤʦʚʘ (ʨʠʩ. 3.4), ʽʥʘʢʰʝ ï ʪʽʣʴʢʠ ʜʨʫʛʘ [17, 18]. 

 

 
 

ʈʠʩ 3.4. ɸʣʛʦʨʠʪʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ çʨʦʟʛʘʣʫʞʝʥʥʷè 
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ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʜʨʫʛʘ ʩʪʦʨʦʥʘ ʧʫʩʪʘ, ʪʦ ʩʪʨʫʢʪʫʨʫ ʥʘʟʠʚʘʶʪʴ 

ʥʝʧʦʚʥʠʤ ʨʦʟʛʘʣʫʞʝʥʥʷʤ ʘʙʦ ʦʙʭʦʜʦʤ (ʨʠʩ. 3.5). 

 

 
 

ʈʠʩ. 3.5. ɸʣʛʦʨʠʪʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ "ʦʙʭʽʜ" 

 

ʉʫʢʫʧʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʨʦʟʛʘʣʫʞʝʥʴ ʬʦʨʤʫʻ ʘʣʛʦʨʠʪʤʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʧʽʜ 

ʥʘʟʚʦʶ "ʚʠʙʽʨ" ʘʙʦ ʤʥʦʞʠʥʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʙʽʨ ʙʫʜʝ 

ʚʠʢʦʥʘʥʠʡ ʥʝ ʟ ʜʚʦʭ, ʘ ʟ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʜʝʢʽʣʴʢʦʭ 

ʫʤʦʚ. ɺʘʞʣʠʚʦ ʪʝ, ʱʦ ʪʽʣʴʢʠ ʦʜʥʘ ʫʤʦʚʘ ʚʠʢʦʥʫʻʪʴʩʷ. ɿʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʧʦʨʷʜʦʢ ʫʤʦʚ ʚ ʩʪʨʫʢʪʫʨʽ: ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʝʢʽʣʴʢʦʭ ʫʤʦʚ, ʚʠʢʦʥʫʻʪʴʩʷ ʪʘ ʽʟ 

ʥʠʭ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʰʦʶ ʟʛʦʨʠ. ʇʨʠʢʣʘʜ ʩʪʨʫʢʪʫʨʠ ʤʥʦʞʠʥʥʦʛʦ ʨʦʟʜʽʣʫ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.6 [17]. 
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ʈʠʩ. 3.6. ɸʣʛʦʨʠʪʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʤʥʦʞʠʥʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ 

3.3.3 ʎʠʢʣ (ʧʦʚʪʦʨʝʥʥʷ) 

ʎʠʢʣʽʯʥʦʶ ʥʘʟʠʚʘʶʪʴ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʤʥʦʞʠʥʥʝ ʧʦʚʪʦʨʝʥʥʷ 

ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʤʘʥʜ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʪʽʣʦʤ ʮʠʢʣʫ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʜʫ ʮʠʢʣʽʯʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʽʣʴʢʽʩʪʴ ʧʦʚʪʦʨʝʥʴ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʫʤʦʚʠ ʘʙʦ 

ʙʫʪʠ ʞʦʨʩʪʢʦ ʚʠʟʥʘʯʝʥʦʶ ʩʘʤʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʮʠʢʣʠ ʷʢ: çʜʦè, 

çʧʦʢʠè, ʮʠʢʣʠ ʟ ʣʽʯʠʣʴʥʠʢʦʤ. ʎʠʢʣʠ çʜʦè ʽ çʧʦʢʠè ʤʽʩʪʷʪʴ ʫʤʦʚʫ, ʱʦ 

ʧʝʨʝʜʫʻ ʪʽʣʫ ʮʠʢʣʫ. ʊʘʢʠʡ ʮʠʢʣ ʥʘʟʠʚʘʻʪʴʩʷ ʮʠʢʣʦʤ ʟ ʧʝʨʝʜʙʘʯʝʥʥʷʤ, ʽʥʘʢʰʝ 

ï ʮʠʢʣʦʤ ʟ ʧʦʩʪʫʤʦʚʦʶ. 

ʇʨʠʢʣʘʜ ʮʠʢʣʫ çʜʦè ʟ ʧʦʚʪʦʨʝʥʥʷʤ ʪʽʣʘ ʮʠʢʣʫ ʜʦ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.7 [18, 19]: 

 
 

 

 
 

ʈʠʩ. 3.7. ɸʣʛʦʨʠʪʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʮʠʢʣʫ çʜʦè 

 

ɺ ʮʠʢʣʘʭ çʧʦʢʠè ʧʦʚʪʦʨʝʥʥʷ ʪʽʣʫ ʮʠʢʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʧʦʢʠ ʫʤʦʚʘ 

ʚʠʢʦʥʫʻʪʴʩʷ (ʨʠʩ. 3.8) [19]: 
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ʈʠʩ. 3.8. ɸʣʛʦʨʠʪʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʮʠʢʣʫ çʧʦʢʠè 

 

ʎʠʢʣʠ ʟ ʣʽʯʠʣʴʥʠʢʦʤ ʘʙʦ ʮʠʢʣʠ ʟ ʧʘʨʘʤʝʪʨʦʤ ʤʽʩʪʷʪʴ ʧʦʚʪʦʨʝʥʥʷ ʪʽʣʘ 

ʮʠʢʣʫ ʚʢʘʟʘʥʝ ʯʠʩʣʦ ʨʘʟʽʚ (ʨʠʩ. 3.9) [20]: 

 

 
 

ʈʠʩ. 3.9. ɸʣʛʦʨʠʪʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʮʠʢʣʫ ʟ ʧʘʨʘʤʝʪʨʦʤ 

ɼʦʧʦʤʽʞʥʠʡ ʘʣʛʦʨʠʪʤ ʻ ʤʦʜʫʣʝʤ ʜʣʷ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʟʚʝʨʥʝʥʥʷ ʜʦ 
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ʥʴʦʛʦ ʟ ʦʩʥʦʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ɼʦʧʦʤʽʞʥʽ ʘʣʛʦʨʠʪʤʠ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʶʪʴ 

ʨʦʟʤʽʨ ʘʣʛʦʨʠʪʤʫ ʽ ʩʧʨʦʱʫʶʪʴ ʡʦʛʦ ʨʦʟʨʦʙʢʫ. 

ʉʢʣʘʜʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ï ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ, ʚʽʜ ʷʢʦʛʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʘʣʝʞʠʪʴ ʫʩʧʽʭ ʾʾ ʚʠʢʦʥʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʘʣʛʦʨʠʪʤ ʙʫʜʫʻʪʴʩʷ ʚ ʩʘʤʦʤʫ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʨʽʰʝʥʥʷ, ʪʦ ʚʽʜ 

ʥʴʦʛʦ ʟʘʣʝʞʠʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʽʰʝʥʥʷ ʪʘ ʡʦʛʦ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ. 

ʃʦʛʽʯʥʦ ʧʨʘʚʠʣʴʥʦ ʩʢʣʘʜʝʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʦʩʪʘʚʣʝʥʫ ʟʘʜʘʯʫ ʥʝ ʪʽʣʴʢʠ ʧʨʘʚʠʣʴʥʦ, ʘʣʝ ʡ ʫ ʦʧʪʠʤʘʣʴʥʽ ʪʝʨʤʽʥʠ. 

ɼʣʷ ʧʨʦʩʪʠʭ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʦʧʝʨʘʮʽʡ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʧʦʙʫʜʦʚʽ 

ʘʣʛʦʨʠʪʤʫ ʥʝʤʘʻ, ʘʣʝ ʜʘʥʠʡ ʘʣʛʦʨʠʪʤ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʜʦʧʦʚʥʝʥʠʡ ʽ 

ʫʩʢʣʘʜʥʝʥʠʡ. 

ɻʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢïʩʭʝʤ ʜʦʧʦʤʘʛʘʻ 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʽ ʚʠʟʥʘʯʠʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʟʘʜʘʯ ʙʫʜʴï̫ ʢʦʾ 

ʩʢʣʘʜʥʦʩʪʽ. ʈʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʚ ʥʘ ʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʪʘʢʠʭ ʷʢ ʉ, ʉ ++, 

ʇʘʩʢʘʣʴ ʪʘ ʽʥ. ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʣʠʰʝ ʩʠʥʪʘʢʩʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʦʚʠ, ʪʦʙʪʦ 

ʘʣʛʦʨʠʪʤ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʦʯʘʪʢʦʚʠʤ ʝʪʘʧʦʤ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 1 

ʄʝʪʘ ʨʦʙʦʪʠ: ʥʘʚʯʠʪʠʩʷ ʧʨʝʜʩʪʘʚʣʷʪʠ ʘʣʛʦʨʠʪʤʠ ʫ ʚʠʜʽ ʙʣʦʢ-ʩʭʝʤ ʽʟ 

ʨʽʟʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ʅʘʚʝʩʪʠ ʙʣʦʢ-ʩʭʝʤʫ ʨʦʟʨʘʭʫʥʢʫ ʧʣʦʱʽ ʽ ʧʝʨʠʤʝʪʨʫ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟʘ 

ʜʚʦʤʘ ʚʽʜʦʤʠʤʠ ʩʪʦʨʦʥʘʤʠ. 

2. ʅʘʚʝʩʪʠ ʙʣʦʢ-ʩʭʝʤʫ ʦʙʯʠʩʣʝʥʥʷ ʬʫʥʢʮʽʾ y = ʭ3 / (ʭ + x2). 

3. ɼʘʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ. ɺʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʧʨʠ ʟʥʘʯʝʥʥʷʭ x = -6;0;7. 

 
4. ɼʘʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ. ɺʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ 
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ʘʣʛʦʨʠʪʤʫ ʧʨʠ ʟʥʘʯʝʥʥʷʭ x = 16, ʫ = 2. 

 

 
 

5. ɼʘʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ. ɺʠʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʧʨʠ ʟʥʘʯʝʥʥʷʭ n = 15, 0, -7. 

 

 
 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʇʦʷʩʥʽʪʴ ʨʽʟʥʠʮʶ ʤʽʞ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʽ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʷ. 

2. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʽ ʧʨʠʚʝʜʽʪʴ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ. 
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3. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʙʣʦʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʙʣʦʢïʩʭʝʤʘʭ ʽ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ. 

4. ʅʘʟʚʽʪʴ ʩʧʦʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʾʭ. 

5. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʪʠʧʦʚʽ ʘʣʛʦʨʠʪʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ. 

 

3.4. ʇʦʯʘʪʦʢ ʨʦʙʦʪʠ ʽʟ VBA 

ʇʘʢʝʪ ʦʬʽʩʥʠʭ ʧʨʦʛʨʘʤ MS Office ʤʘʻ ʚʙʫʜʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ VBA (Visual Basic for Application). ʉʝʨʝʜʦʚʠʱʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ VBA ʨʝʘʣʽʟʫʻ ʤʦʚʫ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ Visual Basic. ʋʚʽʡʪʠ ʫ 

VBA ʤʦʞʥʘ ʟ ʙʫʜʴï̫ ʢʦʾ ʧʨʦʛʨʘʤʠ MS Office, ʥʘʪʠʩʥʫʚʰʠ ʫ ʥʦʚʦʤʫ 

ʜʦʢʫʤʝʥʪʽ ʢʦʤʙʽʥʘʮʽʶ ʢʣʘʚʽʰ Alt +F11 ʘʙʦ ʈʝʜʘʢʪʦʨ Visual Basic ʥʘ ʚʢʣʘʜʮʽ 

ʈʘʟʨʘʙʦʪʯʠʢ. ʗʢʱʦ ʪʘʢʘ ʚʢʣʘʜʢʘ ʚʽʜʩʫʪʥʷ, ʤʦʞʥʘ ʜʦʜʘʪʠ. ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʩʦʙʠ 

ʜʦʜʘʚʘʥʥʷ ʚʢʣʘʜʢʠ ʜʣʷ MS Word 2007 ʽ ʙʽʣʴʰ ʥʦʚʦʾ ʚʝʨʩʽʾ ʧʨʦʜʫʢʪʫ MS Word 

2013. 

ʋ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʚʽʢʥʘ Word 2007 ʥʘʪʠʩʥʽʪʴ ʥʘ ʽʢʦʥʢʫ ʆʬʽʩ, ʘ 

ʧʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ ʇʘʨʘʤʝʪʨʳ Word (ʨʠʩ. 3.10). 

 

 
 

ʈʠʩ. 3.10. ʅʘʣʘʰʪʫʚʘʥʥʷ MS Word 2007 

 

ʋ ʚʽʢʥʽ ʇʘʨʘʤʝʪʨʠ Word, ʱʦ ʚʽʜʢʨʠʣʦʩʷ, ʚ ʩʧʠʩʢʫ ʟʣʽʚʘ ʦʙʠʨʘʶʪʴ ʧʫʥʢʪ 

çʆʩʥʦʚʥʳʝè, ʘ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʩʪʘʚʣʷʪʴ ʛʘʣʦʯʢʫ çʇʦʢʘʟʘʪʴ ʚʢʣʘʜʢʫ 

ʈʘʟʨʘʙʦʪʯʠʢè ʥʘ ʣʝʥʪʝè (ʨʠʩ. 3.11). 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʆʂ, ʱʦʙ ʟʘʩʪʦʩʫʚʘʪʠ ʟʤʽʥʠ, ʽ 

ʧʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʥʘ ʩʪʨʽʯʮʽ ʚ Word 2007 ʟ'ʷʚʠʣʘʩʷ ʚʢʣʘʜʢʘ ʈʘʟʨʘʙʦʪʯʠʢ. 
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ʈʠʩ. 3.11. ɼʦʜʘʚʘʥʥʷ ʚʢʣʘʜʢʠ ʈʦʟʨʦʙʥʠʢ ʥʘ ʩʪʨʽʯʢʫ ʚ MS Word 2007 

 

ʗʢʱʦ ʚʢʣʘʜʢʘ ʈʘʟʨʘʙʦʪʯʠʢ ʚʽʜʩʫʪʥʷ ʫ Word 2013, ʪʦ ʚ ʣʽʚʦʤʫ 

ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʚʽʢʥʘ ʥʝʦʙʭʽʜʥʦ ʢʣʽʢʥʫʪʠ ʧʦ ʩʠʥʴʦʤʫ ʟʥʘʯʢʫ çʌʘʡʣè. ɺ ʤʝʥʶ 

ʦʙʨʘʪʠ çʇʘʨʘʤʝʪʨʳè (ʨʠʩ. 3.12). 
 

 
 

ʈʠʩ. 3.12. ʅʘʣʘʰʪʫʚʘʥʥʷ MS Word 2013 

 

ɼʘʣʽ ʫ ʚʽʢʥʽ ʇʘʨʘʤʝʪʨʳ Word ʦʙʠʨʘʶʪʴ ʧʫʥʢʪ ʅʘʩʪʨʦʠʪʴ ʣʝʥʪʫ. ʇʦʪʽʤ ʫ 

ʩʧʠʩʢʫ ʩʧʨʘʚʘ, ʜʝ ʥʘʧʠʩʘʥʦ ʅʘʩʪʨʦʠʪʴ ʣʝʥʪʫ ʩʪʘʚʣʷʪʴ ʛʘʣʦʯʢʫ ʈʘʟʨʘʙʦʪʯʠʢ 

(ʨʠʩ. 3.13). 

ʇʽʩʣʷ ʚʩʽʭ ʦʧʝʨʘʮʽʡ, ʥʘʪʠʩʢʘʶʪʴ ʢʥʦʧʢʫ ʆʂ ʽ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘʷʚʥʽʩʪʴ 

ʚʢʣʘʜʢʠ ʈʘʟʨʘʙʦʪʯʠʢ ʥʘ ʩʪʨʽʯʮʽ [21]. 
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ʈʠʩ. 3.13. ɼʦʜʘʚʘʥʥʷ ʚʢʣʘʜʢʠ ʈʦʟʨʦʙʥʠʢ ʥʘ ʩʪʨʽʯʢʫ ʚ MS Word 2013 

 

ʇʽʩʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ʚʢʣʘʜʢʫ ʈʘʟʨʘʙʦʪʯʠʢ ʥʘʪʠʩʢʘʶʪʴ ʥʘ ʧʽʢʪʦʛʨʘʤʫ 

Visual Basic, ʱʦ ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ ʚʽʢʥʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ VBA. 

ʑʦʙ ʧʽʜʛʦʪʫʚʘʪʠ VBA ʜʦ ʚʚʝʜʝʥʥʷ ʧʨʦʛʨʘʤʠ, ʪʨʝʙʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʣʘʚʽʰʽ F7 ʘʙʦ ʢʦʤʘʥʜ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ View Ÿ Code 

ʚʠʢʣʠʢʘʪʠ ʚʽʢʥʦ ʢʦʜʫ ʧʨʦʛʨʘʤ (ʨʠʩ. 3.14).  

ʇʨʦʛʨʘʤʘ ʚ VBA ʟʘʚʞʜʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟʘʛʦʣʦʚʢʦʤ ʧʨʦʛʨʘʤʠ, ʷʢʠʡ ʤʘʻ 

ʚʠʛʣʷʜ: Sub ʽʤ'ʷ (), ʜʝ ʽʤ'ʷ ï ʙʫʜʴ-ʷʢʝ ʘʥʛʣʽʡʩʴʢʝ ʘʙʦ ʨʦʩʽʡʩʴʢʝ ʩʣʦʚʦ. 

 

 
 

ʈʠʩ. 3.14. ɺʽʢʥʦ ʢʦʜʫ ʧʨʦʛʨʘʤʠ ʟ ʚʚʝʜʝʥʠʤ ʟʘʛʦʣʦʚʢʦʤ ʧʨʦʛʨʘʤʠ 

ʗʢʱʦ ʜʘʪʠ ʽʤ'ʷ ʚʩʽʡ ʧʨʦʛʨʘʤʽ (ʚ ʧʨʠʢʣʘʜʽ my) ʽ ʚʚʝʩʪʠ ʟʘʛʦʣʦʚʦʢ 

ʧʨʦʛʨʘʤʠ ʫ ʚʽʢʥʽ ʢʦʜʫ, ʪʦ VBA ʜʦʜʘʩʪʴ ʯʝʨʝʟ ʨʷʜʦʢ ʜʨʫʛʠʡ ʦʙʦʚ'ʷʟʢʦʚʠʡ 
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ʝʣʝʤʝʥʪ ʢʦʜʫ ʧʨʦʛʨʘʤʠ ï ʦʩʪʘʥʥʽʡ ʨʷʜʦʢ (ʨʠʩ. 3.15). 

End Sub 

ʂʦʜ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʠ ʚʚʦʜʠʪʴʩʷ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʦʙʦʚ'ʷʟʢʦʚʠʤʠ 

ʨʷʜʢʘʤʠ. ʅʘʧʠʩʘʪʠ ʧʝʨʰʫ ʧʨʦʛʨʘʤʫ, ʷʢʘ ʧʨʠʚʽʪʘʻ ʧʨʦʛʨʘʤʽʩʪʘ, ʧʨʦʩʪʦ. ʊʝʢʩʪ 

ʧʨʦʛʨʘʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʨʷʜʢʘ (ʎʶ ʧʨʦʛʨʘʤʫ ʥʘʧʠʩʘʚ ʩʪʫʜʝʥʪ): 

MsgBox "ʇʨʠʚʝʪ, ʩʪʫʜʝʥʪ!" 

ʊʫʪ MsgBox ï ʦʧʝʨʘʪʦʨ ʤʦʚʠ Visual Basic, ʷʢʠʡ ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ 

ʪʝʢʩʪ, ʟʘʧʠʩʘʥʠʡ ʧʽʩʣʷ ʥʴʦʛʦ ʚ ʣʘʧʢʘʭ. ʉʘʤʽ ʣʘʧʢʠ ʜʦ ʪʝʢʩʪʫ ʥʝ ʥʘʣʝʞʘʪʴ. 

ɺʚʝʜʝʤʦ ʮʝʡ ʨʷʜʦʢ (ʪʽʣʦ ʧʨʦʛʨʘʤʠ) ʤʽʞ ʟʘʛʦʣʦʚʢʦʤ ʽ ʨʷʜʢʦʤ ʢʽʥʮʷ 

ʧʨʦʛʨʘʤʠ (ʨʠʩ. 3.15). ʇʨʦʛʨʘʤʘ ʛʦʪʦʚʘ ʜʦ ʚʠʢʦʥʘʥʥʷ. ɿʘʧʫʩʪʠʤʦ ʧʨʦʛʨʘʤʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʣʘʚʽʰʽ F5 ʘʙʦ ʢʦʤʘʥʜ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ 

ʩʝʨʝʜʦʚʠʱʘ Run Ÿ RunSub / UserForm. 

 

 
 

ʈʠʩ. 3.15. ʊʝʢʩʪ ʧʨʦʛʨʘʤʠ ʫ ʚʽʢʥʽ ʢʦʜʫ ʧʨʦʛʨʘʤʠ 

 

ʗʢʱʦ ʧʨʦʛʨʘʤʘ ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʝʨʰʠʡ ʨʘʟ, ʪʦ VBA ʧʦʧʨʦʩʠʪʴ 

ʧʽʜʪʚʝʨʜʠʪʠ ʾʾ ʽʤ'ʷ ʫ ʚʽʢʥʽ ʤʘʢʨʦʩʽʚ (ʨʠʩ. 3.16). ʂʥʦʧʢʦʶ Run ʘʙʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰʽ Enter ʧʽʜʪʚʝʨʜʠʤʦ, ʱʦ ʧʨʦʛʨʘʤʫ ʜʽʡʩʥʦ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʥʘ ʝʢʨʘʥʽ ʟ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ 

ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦʛʨʘʤʠ (ʨʠʩ. 3.17), ʚ ʷʢʦʤʫ ʙʫʜʝ ʚʠʚʝʜʝʥʠʡ ʧʦʪʨʽʙʥʠʡ ʪʝʢʩʪ 

[22]. 

 

 

ʈʠʩ. 3.16. ɺʽʢʥʦ ʤʘʢʨʦʩʽʚ ʈʠʩ. 3.17. ɺʽʢʥʦ ʧʦʚʽʜʦʤʣʝʥʴ 

ɺʠʭʽʜ ʟ ʩʝʨʝʜʦʚʠʱʘ VBA ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʤʘʥʜʦʶ Close and Return 

ʤʝʥʶ ʩʝʨʝʜʦʚʠʱʘ VBA ʘʙʦ ʢʦʤʙʽʥʘʮʽʻʶ ʢʣʘʚʽʰ Alt + Q. VBA ʻ 
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ʽʥʪʝʨʧʨʝʪʘʪʦʨʦʤ ʜʣʷ ʤʦʚʠ Visual Basic. ɺʠʭʽʜʥʠʡ ʢʦʜ ʧʨʦʛʨʘʤʠ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʨʘʟʦʤ ʟ ʜʦʢʫʤʝʥʪʦʤ ʧʨʦʛʨʘʤʠ MS Office, ʧʨʠ ʨʦʙʦʪʽ ʟ ʷʢʠʤ ʧʨʦʛʨʘʤʘ ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ. ʇʨʠ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʚʦʥʘ ʪʨʘʥʩʣʶʻʪʴʩʷ ʽ ʚʽʜʨʘʟʫ ʞ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʇʨʦʛʨʘʤʠ (ʤʘʢʨʦʩʠ) ʚ ʜʦʢʫʤʝʥʪʘʭ ʧʘʢʝʪʘ MS Office, ʧʨʦ ʷʢʽ ʥʝ ʟʥʘʻ 

ʢʦʨʠʩʪʫʚʘʯ, ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʚʽʨʫʩʽʚ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ. ʊʦʤʫ ʧʨʠ ʚʽʜʢʨʠʪʪʽ 

ʜʦʢʫʤʝʥʪʽʚ ʫ ʜʦʜʘʪʢʘʭ MS Office, ʟ ʷʢʠʤ ʧʦʚ'ʷʟʘʥʽ ʤʘʢʨʦʩʠ, ʢʦʤʧ'ʶʪʝʨ 

ʟʘʧʠʪʫʻ ʜʦʟʚʽʣ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʢʨʦʩʽʚ (ʨʠʩ. 3.18). 

 

 
 

ʈʠʩ. 3.18. ɿʘʧʠʪ ʜʦʜʘʪʢʠ MS Office ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤ (ʤʘʢʨʦʩʽʚ) 

 

3.4.1 ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʠ 

ɼʦʜʘʪʦʢ MS Office (Word, Excel ʘʙʦ Access) ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʠʡ 

ʪʘʢ, ʱʦ ʧʨʦʛʨʘʤʠ ʥʘ ʤʦʚʽ VBA ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ. ɿʤʽʥʠʪʠ ʮʝ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʤʦʞʥʘ ʢʦʤʘʥʜʦʶ ɹʝʟʧʝʢʘ ʤʘʢʨʦʩʽʚ (ʚʢʣʘʜʢʘ ʂʦʜ ʫ VBA). ɸʣʝ ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ, ʷʢʽ ʙʫʣʠ 

ʧʦ ʟʘʤʦʚʯʘʥʥʶ. 

ʋ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ VBA ʨʝʘʣʽʟʦʚʘʥʘ ʘʣʛʦʨʠʪʤʽʯʥʘ ʤʦʚʘ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ Visual Basic. ɺ ʘʣʛʦʨʠʪʤʽʯʥʽʡ ʤʦʚʽ ʧʨʦʛʨʘʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʧʝʨʘʪʦʨʽʚ. ʋ ʤʦʚʘʭ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʦʧʝʨʘʪʦʨʠ ʟʘʧʠʩʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʶʯʦʚʠʭ ʩʣʽʚ, ʟʤʽʥʥʠʭ, ʢʦʥʩʪʘʥʪ, ʬʫʥʢʮʽʡ ʽ ʟʥʘʢʽʚ ʜʽʡ ʥʘʜ ʥʠʤʠ.  

ʋ Visual Basic ʢʦʞʝʥ ʦʧʝʨʘʪʦʨ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʦʢʨʝʤʦʤʫ ʨʷʜʢʫ. ʋ 

ʩʝʨʝʜʦʚʠʱʽ VBA ʚ ʦʜʥʦʤʫ ʨʷʜʢʫ ʧʨʦʛʨʘʤʠ ʤʦʞʥʘ ʟʘʧʠʩʫʚʘʪʠ ʜʝʢʽʣʴʢʘ 

ʦʧʝʨʘʪʦʨʽʚ. ʊʦʜʽ ʾʭ ʨʦʟʜʽʣʷʶʪʴ ʜʚʦʢʨʘʧʢʦʶ (:). 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʙʽʣʽʚ ʽ ʟʥʘʢʽʚ ʪʘʙʫʣʷʮʽʾ ʤʽʞ ʦʢʨʝʤʠʤʠ ʯʘʩʪʠʥʘʤʠ 

ʦʧʝʨʘʪʦʨʘ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ. ʋ ʪʝʢʩʪʽ ʧʨʦʛʨʘʤʠ ʧʽʩʣʷ ʘʧʦʩʪʨʦʬʘ (') ʚ ʨʷʜʢʫ 

ʤʦʞʥʘ ʟʘʧʠʩʫʚʘʪʠ ʢʦʤʝʥʪʘʨ ï ʪʝʢʩʪ, ʷʢʠʡ ʧʦʷʩʥʶʻ ʦʧʝʨʘʮʽʶ ʽ ʥʝ ʚʽʜʥʦʩʠʪʴʩʷ 

ʜʦ ʧʨʦʛʨʘʤʠ. 

 

3.4.2 ɿʤʽʥʥʽ 

ɿʤʽʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʛʨʘʤʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ɿʤʽʥʥʽ ï ʮʝ 

ʚʝʣʠʯʠʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ. ɿʤʽʥʥʽ ʨʦʟʨʽʟʥʷʶʪʴ ʧʦ ʽʤʝʥʘʭ. 

ɯʤ'ʷ ʟʤʽʥʥʦʾ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʙʫʢʚ, ʮʠʬʨ ʽ ʽʥʰʠʭ ʩʠʤʚʦʣʽʚ, ʷʢʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʙʫʢʚʠ. ɭ ʽʤʝʥʘ, ʷʢʽ ʥʝ ʤʦʞʥʘ ʜʘʚʘʪʠ ʟʤʽʥʥʠʤ. ʎʝ ï ʢʣʶʯʦʚʽ ʩʣʦʚʘ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʚʠ. 
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ʉʝʨʝʜʦʚʠʱʝ VBA ʥʘʣʘʰʪʦʚʘʥʝ ʪʘʢ, ʱʦ ʚ ʪʝʢʩʪʽ ʧʨʦʛʨʘʤʠ ʫ ʚʽʢʥʽ ʢʦʜʫ 

ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʟʦʙʨʘʞʫʶʪʴʩʷ ʽʥʰʠʤ ʢʦʣʴʦʨʦʤ (ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ). ʋ ʤʦʚʽ 

Visual Basic ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʽʤʝʥʽ ʟʤʽʥʦʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ 

ʣʘʪʠʥʩʴʢʽ ʣʽʪʝʨʠ, ʮʠʬʨʠ ʽ ʜʝʷʢʽ ʩʧʝʮʽʘʣʴʥʽ ʟʥʘʢʠ. ʋ ʩʝʨʝʜʦʚʠʱʽ VBA ʜʣʷ 

ʟʘʧʠʩʫ ʽʤʝʥʽ ʟʤʽʥʥʦʾ, ʧʦʨʷʜ ʟ ʘʥʛʣʽʡʩʴʢʠʤʠ ʣʽʪʝʨʘʤʠ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʙʫʢʚʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʣʬʘʚʽʪʫ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ. 

ʇʝʨʰʠʤ ʩʠʤʚʦʣʦʤ ʽʤʝʥʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʫʢʚʘ. ʇʨʠ ʟʘʧʠʩʠ ʽʤʝʥʽ ʟʤʽʥʥʦʾ 

ʚʝʣʠʢʽ ʽ ʤʘʣʽ ʣʽʪʝʨʠ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɺ ʽʤʝʥʽ ʟʤʽʥʥʦʾ ʥʝ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʙʽʣʠ. 

ʊʠʧ ʟʤʽʥʥʦʾ. ɿʤʽʥʥʽ ʙʫʚʘʶʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʟʥʘʯʝʥʴ, 

ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ (ʯʠʩʣʦʚʽ, ʪʝʢʩʪʦʚʽ ʪʘ ʽʥ.) ʽ ʜʽʘʧʘʟʦʥʫ ʾʭ ʟʥʘʯʝʥʴ 

(ʪʘʙʣʠʮʷ 3.2). 

ʊʘʙʣʠʮʷ 3.2 

ɼʝʷʢʽ ʪʠʧʠ ʜʘʥʠʭ ʚ VBA ʽ ʾʭ ʦʧʠʩ 

 
 

ʋ ʤʦʚʽ Visual Basic ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ ʥʝʚʠʟʥʘʯʝʥʠʡ ʪʠʧ 

Variant. ɿʤʽʥʥʘ ʮʴʦʛʦ ʪʠʧʫ ʤʦʞʝ ʧʨʘʚʠʣʴʥʦ ʟʙʝʨʽʛʘʪʠ ʽ ʯʠʩʣʘ, ʽ ʪʝʢʩʪ, ʽ ʜʘʪʫ. 

ɺʦʥʘ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʤʽʩʮʷ ʚ ʧʘʤ'ʷʪʽ ï 16 ʙʘʡʪ ʽ 1 ʙʘʡʪ ʥʘ ʢʦʞʝʥ ʩʠʤʚʦʣ.  

ʋ ʤʦʚʽ Visual Basic ʪʠʧ ʟʤʽʥʥʦʾ ʟʘʟʚʠʯʘʡ ʦʧʠʩʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ  

Dim ʟʤʽʥʥʘ As ʪʠʧ 

ɺ ʦʧʠʩʽ ʟʤʽʥʥʦʾ ʪʠʧ ʤʦʞʥʘ ʥʝ ʚʢʘʟʫʚʘʪʠ [21,22]: 

Dim ʟʤʽʥʥʘ 

ʊʦʜʽ ʮʷ ʟʤʽʥʥʘ ʙʫʜʝ ʤʘʪʠ ʪʠʧ Variant. ʋ VBA ʤʦʞʥʘ ʚʽʜʨʘʟʫ ʦʧʠʩʫʚʘʪʠ 

ʢʽʣʴʢʘ ʟʤʽʥʥʠʭ ʦʜʥʦʛʦ ʪʠʧʫ. ʅʘʧʨʠʢʣʘʜ:  

Dim sigma, ʎʝʥʘ, ʉʪʦʠʤʦʩʪʴ As Double 

ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʥʽ sigma, ʎʝʥʘ ʤʘʪʠʤʫʪʴ ʥʝʚʠʟʥʘʯʝʥʠʡ ʪʠʧ, ʘ ʟʤʽʥʥʘ 

ʉʪʦʠʤʦʩʪʴ ï ʪʠʧ Double. 

ʋ ʧʨʦʛʨʘʤʽ ʟʤʽʥʥʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟ ʦʧʠʩʫ. ʊʦʜʽ ʮʷ ʟʤʽʥʥʘ 

ʪʘʢʦʞ ʤʘʪʠʤʝ ʪʠʧ Variant ʽ ʾʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʚ ʤʦʜʫʣʽ, ʜʝ ʚʦʥʘ 

ʚʚʝʜʝʥʘ. 

 

3.4.3 ʏʠʩʣʘ 

ʋ ʤʘʪʝʤʘʪʠʮʽ ʯʠʩʣʘ ʤʦʞʫʪʴ ʙʫʪʠ ʮʽʣʠʤʠ ʽ ʜʨʦʙʦʚʠʤʠ ï ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʽ 

ʽʨʨʘʮʽʦʥʘʣʴʥʠʤʠ. ʉʫʢʫʧʥʽʩʪʴ ʮʽʣʠʭ ʽ ʜʨʦʙʦʚʠʭ ʯʠʩʝʣ ʫʪʚʦʨʶʻ ʙʝʟʣʽʯ ʨʝʯʦʚʠʭ 

(ʜʽʡʩʥʠʭ) ʯʠʩʝʣ. 

ʏʠʩʣʘ ʚ ʤʦʚʽ Visual Basic ʽ ʚ ʽʥʰʠʭ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʦʚʘʭ ʚʳʜʨʽʟʥʷʶʪʴʩʷ 



262 

 

ʩʧʦʩʦʙʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚ ʧʘʤ'ʷʪʽ ʢʦʤʧ'ʶʪʝʨʘ ï ʪʦʯʥʦ ʽ ʥʘʙʣʠʞʝʥʦ. 

ɺʩʽ ʯʠʩʣʘ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ, ʽ ʮʽʣʽ ʽ ʜʨʦʙʦʚʽ, 

ʟʘʟʚʠʯʘʡ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʢʦʤʧ'ʶʪʝʨʽ ʥʘʙʣʠʞʝʥʦ. ʏʠʩʣʘ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʥʘʙʣʠʞʝʥʦ, ʚ ʤʦʚʽ Visual Basic ʥʘʟʠʚʘʶʪʴʩʷ ʜʽʡʩʥʠʤʠ. 

ɭ ʟʘʚʜʘʥʥʷ, ʜʣʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʮʽʣʽ ʯʠʩʣʘ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʜʝʷʢʫ ʜʽʶ ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟ. ʏʠʩʣʘ, 

ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʪʦʯʥʦ, ʥʘʟʠʚʘʶʪʴʩʷ ʮʽʣʠʤʠ. 

ʋ ʤʦʚʽ Visual Basic ʟʤʽʥʥʘ ʮʽʣʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʯʥʦʛʦ 

ʫʷʚʣʝʥʥʷ ʯʠʩʝʣ, ʘ ʟʤʽʥʥʘ ʜʽʡʩʥʦʛʦ ʪʠʧʫ ï ʜʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʫʷʚʣʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʥʷʪʪʷ ʮʽʣʠʡ ʽ ʜʽʡʩʥʠʡ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʝʥʩ ʚ ʤʘʪʝʤʘʪʠʮʽ ʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʽ. 

 

3.4.4 ʊʝʢʩʪ 

ɿʥʘʯʝʥʥʷʤ ʟʤʽʥʥʦʾ ʩʠʤʚʦʣʴʥʦʛʦ ʪʠʧʫ String ʤʦʞʝ ʙʫʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʙʫʜʴï̫ ʢʠʭ ʩʠʤʚʦʣʽʚ, ʷʢʽ ʩʧʨʠʡʤʘʻ ʢʦʤʧ'ʶʪʝʨ. ʂʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ ʧʨʠ ʮʴʦʤʫ 

ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʚʞʠʥʦʶ ʩʠʤʚʦʣʴʥʦʾ ʟʤʽʥʥʦʾ. 

ʋ ʤʦʚʽ Visual Basic ʜʦʚʞʠʥʘ ʩʠʤʚʦʣʴʥʦʾ ʟʤʽʥʥʦʾ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ 

ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʽ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʚʽʜ 0 ʜʦ 216 ï1 = 

32767. 

 

3.4.5 ʏʠʩʣʦʚʘ ʽ ʪʝʢʩʪʦʚʽ ʢʦʥʩʪʘʥʪʠ 

ʋ ʪʝʢʩʪʽ ʧʨʦʛʨʘʤ, ʢʨʽʤ ʦʧʝʨʘʪʦʨʽʚ ʽ ʟʤʽʥʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʯʠʩʣʦʚʽ ʽ 

ʪʝʢʩʪʦʚʽ ʢʦʥʩʪʘʥʪʠ. ʎʽʣʽ ʯʠʩʣʘ ʟʘʧʠʩʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨ ʽ ʟʥʘʢʽʚ. 

ʥʘʧʨʠʢʣʘʜ: 7, +7, ï17. 

ɿʥʘʢ (+) ʤʦʞʥʘ ʥʝ ʧʠʩʘʪʠ. ʊʦʤʫ ʟʘʧʠʩʠ 7 ʽ +7 ʧʦʟʥʘʯʘʶʪʴ ʦʜʥʝ ʽ ʪʝ ʞ 

ʯʠʩʣʦ. ɼʣʷ ʜʽʡʩʥʠʭ ʯʠʩʝʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʽ ʬʦʨʤʠ ʟʘʧʠʩʫ: 

ï ʟ ʜʝʩʷʪʢʦʚʦʶ ʢʨʘʧʢʦʶ. ʅʘʧʨʠʢʣʘʜ: 0.5, ï12.5; 

ï ʫ ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʬʦʨʤʽ. ʅʘʧʨʠʢʣʘʜ, ʟʘʧʠʩ 9.3ɽï3 ʦʟʥʘʯʘʻ ʯʠʩʣʦ 

9.3ẗ10ï3 ʘʙʦ 0.0093. 

ʗʢʱʦ ʮʽʣʘ ʯʘʩʪʠʥʘ ʯʠʩʣʘ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦ ʾʾ ʤʦʞʥʘ ʦʧʫʩʢʘʪʠ. 

ʅʘʧʨʠʢʣʘʜ, 0.5 ʦʜʥʘʢʦʚʦ ʟ .5, ʘ 0.3ɽï2 ʟ .3ɽï2. 

ʊʝʢʩʪʦʚʘ ʢʦʥʩʪʘʥʪʘ ï ʮʝ ʪʝʢʩʪ ʚ ʣʘʧʢʘʭ. ʅʘʧʨʠʢʣʘʜ: "ʁʦʛʦ ʽʤôʷ ɸʭʤʝʜ ". 

ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʩʠʤʚʦʣʫʣʘʧʢʠ ʚ ʪʝʢʩʪʽ ʧʦʚʪʦʨʶʶʪʴ. 

ʂʦʥʩʪʘʥʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʽʤʝʥʘ. ʂʦʥʩʪʘʥʪʘ ʟ ʽʤ'ʷʤ ʦʧʠʩʫʻʪʴʩʷ 

ʦʧʝʨʘʪʦʨʦʤ: 

Const ʽʤ'ʷ = ʟʥʘʯʝʥʥʷ 

ʋ ʩʝʨʝʜʦʚʠʱʽ VBA ʻ ʚʙʫʜʦʚʘʥʽ ʢʦʥʩʪʘʥʪʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʷʢ ʬʫʥʢʮʽʾ, ʙʝʟ ʦʧʠʩʫ. ʅʘʧʨʠʢʣʘʜ: ʪʝʢʩʪʦʚʘ ʢʦʥʩʪʘʥʪʘ ʧʝʨʝʭʦʜʫ ʥʘ ʥʦʚʠʡ 

ʨʷʜʦʢ vbNewLine. 

ʆʧʝʨʘʪʦʨ ʧʨʠʩʚʦʶʚʘʥʥʷ. ɿʤʽʥʥʽʡ ʤʦʞʥʘ ʜʘʪʠ ʟʥʘʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʝʨʘʪʦʨʘ ʧʨʠʩʚʦʶʚʘʥʥʷ, ʷʢʠʡ ʤʘʻ ʚʠʛʣʷʜ: 

ɿʤʽʥʥʘ = ʂʦʥʩʪʘʥʪʘ 

ʘʙʦ  

ɿʤʽʥʥʘ = ɺʠʨʘʟ 
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ɺʠʨʘʟ ï ʮʝ ʬʦʨʤʫʣʘ ʚ ʘʣʛʦʨʠʪʤʽʯʥʽʡ ʤʦʚʽ. ɺʽʥ ʙʫʜʫʻʪʴʩʷ ʽʟ ʟʤʽʥʥʠʭ ʽ 

ʢʦʥʩʪʘʥʪ, ʷʢʽ ʟ'ʻʜʥʫʶʪʴʩʷ ʟʥʘʢʘʤʠ ʜʽʡ, ʽ ʧʦʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ (ʪʘʙʣʠʮʷ 3.3). 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʨʫʛʣʽ ʜʫʞʢʠ [23]. 

 

ʊʘʙʣʠʮʷ 3.3 

ʆʩʥʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʬʫʥʢʮʽʾ 

 
 

3.4.6 ʆʧʝʨʘʪʦʨ ʧʨʠʩʚʦʶʚʘʥʥʷ  
ʆʙʯʠʩʣʶʻʪʴʩʷ ʚʠʨʘʟ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʦʧʝʨʘʪʦʨʘ ʽ ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ 

ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʤʽʥʥʽʡ. ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʧʨʠ ʮʴʦʤʫ ʚʪʨʘʯʘʻʪʴʩʷ. 

ɼʣʷ ʟʘʧʠʩʫ ʦʧʝʨʘʪʦʨʘ ʧʨʠʩʚʦʶʚʘʥʥʷ ʚ ʤʦʚʽ Visual Basic 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʘʢ ʨʽʚʥʦʩʪʽ. ʆʜʥʘʢ ʮʝʡ ʟʥʘʢ ʚ Visual Basic ʤʘʻ ʽʥʰʠʡ ʩʝʥʩ, 

ʥʽʞ ʚ ʤʘʪʝʤʘʪʠʮʽ: 

ï ʫ ʤʘʪʝʤʘʪʠʮʽ ʨʽʚʥʷʥʥʷ x = x +1 ʥʝ ʤʘʻ ʨʽʰʝʥʥʷ; 

ï ʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʷʢʱʦ ʟʤʽʥʥʘ x ʤʘʻ ʟʥʘʯʝʥʥʷ 1, ʪʦ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʪʦʨʘ x = x + 1 ʮʷ ʟʤʽʥʥʘ ʙʫʜʝ ʤʘʪʠ ʟʥʘʯʝʥʥʷ 2. 

ʅʘʜ ʯʠʩʣʘʤʠ ʚʠʢʦʥʫʶʪʴʩʷ ʘʨʠʬʤʝʪʠʯʥʽ ʜʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʧʨʽʦʨʠʪʝʪʫ 

ʚ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ: 

ï ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ (^); 

ï ʤʥʦʞʝʥʥʷ (*) ʽ ʜʽʣʝʥʥʷ ï ʟʚʠʯʘʡʥʝ (/) ʽ ʮʽʣʝ (\); 

ï ʟʘʣʠʰʦʢ ʚʽʜ ʜʽʣʝʥʥʷ (Mod); 

ï ʜʦʜʘʚʘʥʥʷ (+) ʽ ʚʽʜʥʽʤʘʥʥʷ (ï). 

ɼʣʷ ʪʝʢʩʪʦʚʠʭ ʨʷʜʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ ʦʙ'ʻʜʥʘʥʥʷ, ʷʢʘ ʪʘʢʦʞ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʟʥʘʢʦʤ (+). ʗʢʱʦ ʪʠʧʠ ʜʘʥʠʭ ʨʽʟʥʽ, ʪʦ ʜʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʧʝʨʘʮʽʶ (&). 

ʇʨʦʛʨʘʤʘ 1. ʎʷ ʧʨʦʛʨʘʤʘ ʦʙʯʠʩʣʶʻ ʽ ʚʠʚʦʜʠʪʴ ʩʫʤʫ ʯʠʩʝʣ 2 ʽ 3. 
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Sub Prog1() 

Dim a, b, c As Integer 

a = 2: b = 3: c = a + b 

MsgBox c 

End Sub 

 

ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 3.19. 

 

 
 

ʈʠʩ. 3.19. ʈʝʟʫʣʴʪʘʪ ʜʦʜʘʚʘʥʥʷ ʜʚʦʭ ʯʠʩʝʣ 

 

ɹʘʯʠʤʦ, ʱʦ ʚ ʦʜʥʦʤʫ ʨʷʜʢʫ ʧʨʦʛʨʘʤʠ ʟʘʧʠʩʘʥʦ ʢʽʣʴʢʘ ʦʧʝʨʘʪʦʨʽʚ, ʷʢʽ 

ʨʦʟʜʽʣʝʥʽ ʜʚʦʢʨʘʧʢʦʶ (:). 

ʋ ʥʘʚʝʜʝʥʽʡ ʧʨʦʛʨʘʤʽ ʥʝʟʨʦʟʫʤʽʣʦ, ʷʢʠʡ ʨʝʟʫʣʴʪʘʪ ʚʠʚʦʜʠʪʴʩʷ. ʎʝ 

ʤʦʞʥʘ ʚʠʧʨʘʚʠʪʠ, ʷʢʱʦ ʩʬʦʨʤʫʚʘʪʠ ʨʷʜʦʢ ʚʠʚʦʜʫ, ʷʢ ʚ ʥʘʩʪʫʧʥʽʡ ʧʨʦʛʨʘʤʽ: 

ʇʨʦʛʨʘʤʘ 2: 

Sub Prog2() 

Dim a, b, c As Integer 

Dim Text As String 

a = 2: b = 3: c = a + b 

Text = "ʉʫʤʤʘ ʟʘʜʘʥʥʳʭ ʯʠʩʝʣ ʨʘʚʥʘ " & c 

MsgBox Text  

End Sub 

 

ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 3.20. 

 

 
 

ʈʠʩ. 3.20. ʈʝʟʫʣʴʪʘʪ ʜʦʜʘʚʘʥʥʷ ʜʚʦʭ  

ʯʠʩʝʣ ʽʟ ʨʷʜʢʦʤ ʚʠʚʦʜʫ 

 

ɿʘʛʘʣʴʥʠʡ ʥʝʜʦʣʽʢ ʦʙʦʭ ʧʨʦʛʨʘʤ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ ʜʚʘ 

ʢʦʥʢʨʝʪʥʠʭ ʯʠʩʣʘ. ʅʘʩʪʫʧʥʘ ʧʨʦʛʨʘʤʘ ʟʥʘʭʦʜʠʪʴ ʩʫʤʫ ʜʚʦʭ ʙʫʜʴï̫ ʢʠʭ ʮʽʣʠʭ 

ʯʠʩʝʣ [23]: 
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ʇʨʦʛʨʘʤʘ 3: 

Sub Prog3() 

Dim a, b, c As Integer 

Dim Text As String 

Text = "ɺʚʝʜʠʪʝ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ" 

a = Val(InputBox(Text)) 

Text = "ɺʚʝʜʠʪʝ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ" 

b = Val(InputBox(Text)) 

c = a + b 

Text = "ʉʫʤʤʘ ʟʘʜʘʥʥʳʭ ʯʠʩʝʣ "& a & " ʠ " & 

_ b & " ʨʘʚʥʘ " & c 

MsgBox (Text) 

End Sub 

 

ʋ ʮʽʡ ʧʨʦʛʨʘʤʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ InputBox ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ (ʨʠʩ. 3.21). ɿʥʘʯʝʥʥʷʤ ʬʫʥʢʮʽʾ InputBox ʻ ʨʷʜʦʢ 

ʪʝʢʩʪʫ. 

 
 

 
 

ʈʠʩ. 3.21. ɼʽʘʣʦʛʦʚʽ ʚʽʢʥʘ ʚʚʝʜʝʥʥʷ ʽ ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ 

 

ɿʥʘʢ ʧʽʜʢʨʝʩʣʝʥʥʷ (_) ʚ ʟʥʘʯʝʥʥʽ ʪʝʢʩʪʦʚʦʾ ʟʤʽʥʥʦʾ Text 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʦʧʝʨʘʪʦʨʘ ʥʘ ʽʥʰʠʡ ʨʷʜʦʢ. 

ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ ʚ ʯʠʩʣʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʷ Val. ʎʷ 

ʬʫʥʢʮʽʷ ʤʦʞʝ ʙʨʘʪʠ ʟ ʪʝʢʩʪʫ ʪʽʣʴʢʠ ʡʦʛʦ ʯʘʩʪʠʥʫ ʜʦ ʧʦʷʚʣʝʥʥʷ ʥʝʯʠʩʣʦʚʠʭ 

ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, Val ("1615 198th Street N.E. ") ʜʘʩʪʴ 1615198. 

ʌʫʥʢʮʽʶ Val ʥʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʨʦʙʽʚ ʟ ʢʦʤʦʶ, 

ʘ ʥʝ ʢʨʘʧʢʦʶ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʠʧʽʚ ʟ 

ʪʘʙʣʠʮʽ 3.4. 
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ʊʘʙʣʠʮʷ 3.4 

ʌʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʠʧʽʚ 

 
ʋ ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʥʘʭ ʚʚʝʜʝʥʥʷ ʽ ʚʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʛʦʣʦʚʢʠ, ʷʢʽ ʧʦʷʩʥʶʶʪʴ ʜʽʾ (ʨʠʩ. 3.22). ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʫ [22ï24]: 

Sub Prog4() 

Dim a, b, c As Integer 

Dim Title, Text As String 

Title = "ʉʣʦʞʝʥʠʝ ʯʠʩʝʣ" 

Text = "ɺʚʝʜʠʪʝ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ" 

a = CInt(InputBox(Text, Title)) 

Text = "ɺʚʝʜʠʪʝ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ" 

b = CInt(InputBox(Text, Title)) 

c = a + b 

Title = "ʈʝʟʫʣʴʪʘʪ" 

Text = "ʉʫʤʤʘ ʟʘʜʘʥʥʳʭ ʯʠʩʝʣ " &a &" ʠ " &b _&" ʨʘʚʥʘ " & c 

Response = MsgBox(Text, , Title) 

End Sub 

 
 

 
 

ʈʠʩ. 3.22. ɼʽʘʣʦʛʦʚʽ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ ʟ ʟʘʛʦʣʦʚʢʘʤʠ 

 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʽʥʰʠʡ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʚʽʢʥʘ ʚʠʚʦʜʫ. ʊʫʪ ʚʞʝ 
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ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʦʧʝʨʘʪʦʨ, ʘ ʬʫʥʢʮʽʷ MsgBox. ɰʾ ʟʥʘʯʝʥʥʷ ʧʨʠʩʚʦʶʻʪʴʩʷ 

ʟʤʽʥʥʽʡ Response. ɿʤʽʥʥʘ Response ʥʝ ʦʧʠʩʘʥʘ ʚ ʧʨʦʛʨʘʤʽ, ʽ ʪʦʤʫ ʚʦʥʘ ʤʘʻ ʪʠʧ 

Variant. ɿʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ Response ʚ ʧʨʦʛʨʘʤʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ɺʦʥʘ 

ʚʚʝʜʝʥʘ ʪʽʣʴʢʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʶ MsgBox. 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʜʚʽ ʢʦʤʠ ʚ ʦʧʝʨʘʪʦʨʽ ʚʠʢʣʠʢʫ ʬʫʥʢʮʽʾ MsgBox. ɰʭ 

ʟʘʧʠʩ ʧʦʟʥʘʯʘʻ, ʱʦ ʬʫʥʢʮʽʷ MsgBox ʤʘʻ ʜʨʫʛʠʡ ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʚ ʧʨʦʛʨʘʤʽ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ʅʘʩʪʫʧʥʘ ʧʨʦʩʪʘ ʧʨʦʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʢʩʪʦʚʽ ʜʘʥʽ ʚ ʜʽʘʣʦʟʽ. 

ʇʨʦʛʨʘʤʘ ʟʘʧʠʪʫʻ ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʚʽʪʘʻ ʡʦʛʦ (ʨʠʩ. 3.23). 

Sub Hello() 

Dim name As String 

name = InputBox("ʂʘʢ ɺʘʩ ʟʦʚʫʪ?") 

MsgBox "ɿʜʨʘʚʩʪʚʫʡʪʝ, " + name + "!"  

End Sub 

 

ʊʫʪ ʜʣʷ ʦʙ'ʻʜʥʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʪʝʢʩʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ (+), 

ʪʦʤʫ ʱʦ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʦʜʥʦʛʦ ʪʠʧʫ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʧʨʦʙʽʣʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʥʩʪʘʥʪʘʭ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʪʝʢʩʪʫ [24]. 

 

 
 

 
 

ʈʠʩ. 3.23. ɼʽʘʣʦʛʦʚʽ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ Hello 

 

ʎʷ ʧʨʦʛʨʘʤʘ ʦʙʯʠʩʣʶʻ ʧʦ ʟʘʜʘʥʦʤʫ ʟʥʘʯʝʥʥʶ x ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ 

 (ʨʠʩ. 3.24). 

 

Sub Formula() 

Dim x, y As Double 

Const pi = 3.14159 

x = Val(InputBox("ɺʚʝʜʠʪʝ X = ")) 
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y = (x ï Sqr(x ^ 2 + 1))/(x + x /(x ^ 4 + 1)) 

y = y * Exp(1 / (x ^ 2 + 1)) 

y = y + sin(pi / 2 *x))  

MsgBox "y = " & y 

End Sub 

 

ɸʥʘʣʽʟ. ʋ ʟʘʚʜʘʥʥʷʭ ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʝʯʦʚʽ ʟʤʽʥʥʽ 

ʧʦʜʚʽʡʥʦʾ ʪʦʯʥʦʩʪʽ ʪʠʧʫ Double. ʇʨʠ ʧʦʙʫʜʦʚʽ ʪʘʢʠʭ ʧʨʦʛʨʘʤ ʚʘʞʣʠʚʦ 

ʧʨʘʚʠʣʴʥʦ ʧʦʙʫʜʫʚʘʪʠ ʚʠʨʘʟ. ʋ ʧʨʦʛʨʘʤʽ ʦʙʯʠʩʣʝʥʥʷ ʬʦʨʤʫʣʠ ʨʦʟʙʠʪʽ ʥʘ ʪʨʠ 

ʦʧʝʨʘʪʦʨʘ. ʎʝ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ, ʘʣʝ ʪʘʢ ʣʝʛʰʝ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʽʚ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʙʫʣʦ ʟʨʫʯʥʦ ʧʠʩʘʪʠ ʽ ʯʠʪʘʪʠ ʬʦʨʤʫʣʫ, ʚ ʧʨʦʛʨʘʤʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʥʩʪʘʥʪʘ pi. 

ʆʧʝʨʘʮʽʾ ʦʜʥʦʛʦ ʧʦʨʷʜʢʫ (+ ʽ ï) ʘʙʦ (* ʽ /) ʚʠʢʦʥʫʶʪʴʩʷ ʧʦʩʧʽʣʴ ʟʣʽʚʘ 

ʥʘʧʨʘʚʦ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʷʢ ʟʘʧʠʩʘʥʠʡ ʚʠʨʘʟ ʟ (ˊ/2)ʭ ʚ ʧʨʦʛʨʘʤʽ. 

ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʚʠʨʘʟʽʚ ʚʽʜʨʘʟʫ ʚʠʢʦʥʫʶʪʴʩʷ ʦʧʝʨʘʮʽʾ ʧʽʜʥʝʩʝʥʥʷ ʜʦ 

ʩʪʝʧʝʥʷ (^), ʧʦʪʽʤ ʤʥʦʞʝʥʥʷ ʽ ʜʽʣʝʥʥʷ (* ʽ /), ʧʦʪʽʤ ʜʦʜʘʚʘʥʥʷ ʽ ʚʽʜʥʽʤʘʥʥʷ. 

ɿʥʘʢ ʤʥʦʞʝʥʥʷ ʚ ʚʠʨʘʟʘʭ ʦʧʫʩʢʘʪʠ ʥʝ ʤʦʞʥʘ! [23,24]. 

 

 
 

 
 

ʈʠʩ. 3.24. ɼʽʘʣʦʛʦʚʽ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ Formula 

 

ɿʥʘʥʥʷ ʦʩʥʦʚ VBA ʩʴʦʛʦʜʥʽ ʬʘʢʪʠʯʥʦ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʜʣʷ ʚʩʽʭ 

ʧʨʦʛʨʘʤʽʩʪʽʚ, ʷʢʠʤʠ ʙ ʟʘʩʦʙʘʤʠ ʚʦʥʠ ʥʝ ʢʦʨʠʩʪʫʚʘʣʠʩʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʜʚʦʤʘ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʦ-ʧʝʨʰʝ, VBA ʜʫʞʝ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʠʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʷʢʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʘʩʦʙʫ, ʘʣʝ ʽ ʫ 

ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʙʫʜʦʚʘʥʦʾ ʚ ʯʠʩʣʝʥʥʽ ʧʨʠʢʣʘʜʥʽ ʧʨʦʛʨʘʤʠ 

(ʟʦʢʨʝʤʘ MS Office). ʇʦ-ʜʨʫʛʝ, ʧʝʨʝʪʚʦʨʠʚʰʠʩʴ ʚ ʩʝʨʡʦʟʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, VBA ʟʘʣʠʰʠʚʩʷ ʜʫʞʝ ʟʨʫʯʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʨʽʰʝʥʥʷ ʥʝʚʝʣʠʢʠʭ ʟʘʚʜʘʥʴ. 

VBA ʪʘʢʦʞ ʻ ʭʦʨʦʰʠʤ ʟʘʩʦʙʦʤ ʰʚʠʜʢʦʾ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ ʙʘʟ ʜʘʥʠʭ 

ʜʣʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʩʽʤʝʡʩʪʚʘ Microsoft Windows. ɹʝʟʣʽʯ ʛʦʪʦʚʠʭ 
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ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʨʘʟʦʤ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ, ʧʦʢʣʠʢʘʥʽ ʜʦʧʦʤʦʛʪʠ 

ʧʨʦʛʨʘʤʽʩʪʫ ʚʽʜʨʘʟʫ ʞ ʧʦʯʘʪʠ ʨʦʟʨʦʙʣʷʪʠ ʙʽʟʥʝʩ-ʣʦʛʽʢʫ ʜʦʜʘʪʢʘ, ʥʝ 

ʚʽʜʚʦʣʽʢʘʶʯʠ ʡʦʛʦ ʫʚʘʛʫ ʥʘ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ, ʧʽʜʧʠʩʢʠ ʥʘ 

ʧʦʜʽʾ ʪʘ ʽʥʰʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʨʝʘʣʽʟʦʚʘʥʽ ʘʚʪʦʤʘʪʠʯʥʦ. 

ɼʦ ʧʝʨʝʚʘʛ ʤʦʚʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʣʝʛʢʽʩʪʴ ʦʩʚʦʻʥʥʷ, 

ʟʘʚʜʷʢʠ ʷʢʽʡ ʜʦʜʘʪʢʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʽʪʴ ʢʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʥʝ 

ʧʨʦʛʨʘʤʫʶʪʴ ʧʨʦʬʝʩʽʡʥʦ. ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ VBA ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʠʢʦʥʘʥʥʷ 

ʩʢʨʠʧʪʘ ʩʘʤʝ ʚ ʩʝʨʝʜʦʚʠʱʽ ʦʬʽʩʥʠʭ ʜʦʜʘʪʢʽʚ. 

ʅʝʜʦʣʽʢʦʤ ʻ ʧʨʦʙʣʝʤʠ ʟ ʩʫʤʽʩʥʽʩʪʶ ʨʽʟʥʠʭ ʚʝʨʩʽʡ. ʊʘʢʦʞ ʜʦ ʥʝʜʦʣʽʢʽʚ 

ʯʘʩʪʦ ʚʽʜʥʦʩʷʪʴ ʽ ʟʘʥʘʜʪʦ ʚʠʩʦʢʫ ʚʽʜʢʨʠʪʽʩʪʴ ʢʦʜʫ ʜʣʷ ʚʠʧʘʜʢʦʚʠʭ ʟʤʽʥ. ʎʴʦʛʦ 

ʣʝʛʢʦ ʫʥʠʢʥʫʪʠ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʬʨʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ ʽ 

ʫʩʪʘʥʦʚʢʫ ʧʘʨʦʣʷ ʥʘ ʡʦʛʦ ʧʝʨʝʛʣʷʜ, ʷʢ ʮʝ ʟʨʦʙʣʝʥʦ ʚ Microsoft Office ʽ IBM 

Lotus Symphony. 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 2 

ʄʝʪʘ ʨʦʙʦʪʠ: ʥʘʚʯʠʪʠʩʷ ʦʩʥʦʚʘʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʦʚʽ VBA. 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʠʨʘʟʫ: ʧʨʠ 

ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʥʷʭ x ʽ y. 

2. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʛʽʧʦʪʝʥʫʟʠ ʽ ʧʣʦʱʽ ʧʨʷʤʦʢʫʪʥʦʛʦ 

ʪʨʠʢʫʪʥʠʢʘ ʧʦ ʡʦʛʦ ʢʘʪʝʪʘʤ. 

3. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʦʚʞʠʥʠ ʢʦʣʘ ʽ ʧʣʦʱʽ ʢʦʣʘ ʧʦ 

ʡʦʛʦ ʨʘʜʽʫʩʫ. 

4. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʧʝʨʝʚʝʜʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʠʤʽʨʷʥʦʾ ʧʦ ʰʢʘʣʽ 

ʎʝʣʴʩʽʷ, ʚ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʰʢʘʣʘʤ ʌʘʨʝʥʛʝʡʪʘ ʽ ʈʝʦʤʶʨʘ. ʌʦʨʤʫʣʠ 

ʧʝʨʝʚʝʜʝʥʥʷ: ʘ) F = (9/5)ʉ + 32; ʙ) R = (5/4)C. 

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʚʠʥʝʥ ʚʠʛʣʷʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 
 

5. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ï ʢʘʣʴʢʫʣʷʪʦʨ ʜʣʷ ʯʦʪʠʨʴʦʭ ʦʩʥʦʚʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʽʡ. ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʚʠʥʝʥ ʚʠʛʣʷʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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6. ʅʘʧʠʰʽʪʴ ʧʨʦʛʨʘʤʫ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ ʩʪʨʫʤʫ ʚ ʧʨʦʤʠʩʣʦʚʽʡ ʤʝʨʝʞʽ    

220 ɺ ʜʣʷ ʪʨʴʦʭ ʩʧʦʞʠʚʘʯʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʫʣʠ: 

, ʜʝ R, R1, R2, R3 ï ʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ, U ï ʥʘʧʨʫʛʘ, I ï 

ʩʠʣʘ ʩʪʨʫʤʫ. ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʚʠʥʝʥ ʚʠʛʣʷʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 
 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

 

1. ʗʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʭʽʜ ʜʦ VBA ʟ ʙʫʜʴï̫ ʢʦʾ ʧʨʦʛʨʘʤʠ MS Office? 

2. ʅʘʟʚʽʪʴ ʜʚʘ ʦʙʦʚ'ʷʟʢʦʚʽ ʨʷʜʢʠ ʧʨʦʛʨʘʤʠ, ʤʽʞ ʷʢʠʤʠ ʚʚʦʜʠʪʴʩʷ ʢʦʜ 

ʪʝʢʩʪʫ. 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʣʘʚʽʰʽ ʽ ʢʦʤʘʥʜ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʠ? 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ ʯʦʛʦ ʢʦʤʝʥʪʘʨ ʚʽʜʜʽʣʷʻʪʴʩʷ ʚʽʜ ʢʦʜʫ ʧʨʦʛʨʘʤʠ? 

5. ʅʘʟʚʽʪʴ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʪʠʧʠ ʜʘʥʠʭ ʚ VBA. 
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ʈʦʟʜʽʣ 4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʫ MATHCAD  ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ 

ʤʘʪʝʤʘʪʠʮʽ 
4.1. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ Mathcad. ʅʘʡʧʨʦʩʪʽʰʽ ʦʙʯʠʩʣʝʥʥʷ, ʧʦʙʫʜʦʚʘ 

ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ 

ʇʘʢʝʪ ʧʨʦʛʨʘʤ "MathCAD" ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʯʠʩʣʶʚʘʪʠ ʯʠʩʣʦʚʽ 

ʚʠʨʘʟʠ ʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʜʽʾ ʜʦʜʘʚʘʥʥʷ, ʚʽʜʥʽʤʘʥʥʷ, 

ʤʥʦʞʝʥʥʷ, ʜʽʣʝʥʥʷ, ʧʽʜʥʝʩʝʥʥʷ ʚ ʩʪʝʧʽʥʴ, ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, 

ʽʥʪʝʛʨʫʚʘʥʥʷ, ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʽʚ ʘʣʛʝʙʨʘʾʯʥʠʭ ʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ ʪʘ ʾʭ ʩʠʩʪʝʤ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʘʙʦ ʯʠʩʣʦʚʦʤʫ ʚʠʛʣʷʜʽ. ʊʘʢʦʛʦ ʪʠʧʫ 

ʟʘʜʘʯʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʮʝʩʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʘʛʨʘʨʥʽ. 

ɺ ʦʩʥʦʚʫ "MathCAD"  ʧʦʢʣʘʜʝʥʘ ʪʨʘʜʠʮʽʡʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʧʠʩʫ ʽ 

ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʟʘ ʯʠʩʣʦʚʠʤʠ ʚʠʨʘʟʘʤʠ ʯʠ ʬʦʨʤʫʣʘʤʠ. 

ʋ ʩʝʨʝʜʦʚʠʱʽ MathCAD ʻ ʨʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʙʯʠʩʣʝʥʴ: 

ü ʨʦʙʦʯʠʡ ʜʦʢʫʤʝʥʪ ʯʠʪʘʻʪʴʩʷ ʟʛʦʨʠ ʚʥʠʟ, ʟʣʽʚʘ ʥʘʧʨʘʚʦ. 

ü ʩʠʤʚʦʣʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʘʭ, ʢʨʽʤ ʪʝʢʩʪʦʚʠʭ ʟʦʥ, 
ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʧʠʩʘʥʽ ʧʨʠ ʘʥʛʣʽʡʩʴʢʽʡ ʨʦʟʢʣʘʜʮʽ ʢʣʘʚʽʘʪʫʨʠ. 

ü ʜʝʩʷʪʢʦʚʽ ʟʥʘʯʝʥʥʷ ʯʠʩʝʣ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʢʨʘʧʢʦʶ.  

ü ʩʫʚʦʨʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʧʦʣʽ ʩʠʤʚʦʣʽʚ ʪʘ 

ʦʧʝʨʘʮʽʡ: 

- ʩʠʤʚʦʣʠ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʾʤ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʚʠʨʘʟʫ; 

- ʦʙʣʘʩʪʴ ʘʙʦ ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ; 

- ʚʠʨʘʟ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ; 

- ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʴ; 

- ʛʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʥʘ ʦʩʥʦʚʽ ʟʘʧʠʩʘʥʦʛʦ ʚʠʨʘʟʫ. 

ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʟʘʟʥʘʯʝʥʦʛʦ ʧʦʨʷʜʢʫ ʨʦʟʤʽʱʝʥʥʷ ʜʘʥʠʭ ʘʙʦ ʦʧʝʨʘʮʽʡ, 

ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ ʚʠʜʽʣʷʶʪʴʩʷ ʪʽ ʩʠʤʚʦʣʠ ʫ ʚʠʨʘʟʘʭ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʥʝ 

ʚʠʟʥʘʯʝʥʦ ʽ ʚʠʚʦʜʠʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ ʚ ʪʦʤʫ ʤʽʩʮʽ ʜʝ ʚʦʥʘ 

ʜʦʧʫʱʝʥʘ.  

ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

× ʈʷʜʦʢ ʤʝʥʶ ï menu bar; 

× ʇʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ï toolbars: Standard, Formatting, Math, 

Resources, Controls; 

× ʈʦʙʦʯʘ ʦʙʣʘʩʪʴ ï worksheet; 

× ʈʷʜʦʢ ʩʪʘʥʫ ï status line or status bar; 

× ʉʧʣʠʚʘʶʯʽ ʘʙʦ ʢʦʥʪʝʢʩʪʥʽ ʤʝʥʶ ï pop-up menus or context 

menus; 

× ɼʽʘʣʦʛʦʚʽ ʚʽʢʥʘ ï dialogs; 

× ʈʷʜʦʢ ʩʪʘʥʫ ï Status bar; 

ʇʫʥʢʪʠ ʤʝʥʶ  

Á File; 

Á Edit; 
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Á View ï ʢʝʨʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʤ ʚʠʜʦʤ ʜʦʢʫʤʝʥʪʘ, ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʘʥʝʣʝʡ ʽʥʩʪʨʫʤʝʥʪʽʚ; 

Á Insert; 

Á Format; 

Á Tools ï ʢʦʤʘʥʜʠ ʢʝʨʫʚʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ ʪʘ 

ʜʦʜʘʪʢʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ; 

Á Symbolic ï ʢʦʤʘʥʜʠ ʩʠʤʚʦʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ; 

Á Window; 

Á Help; 

ʇʘʥʝʣʴ Math ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ - ʧʘʣʽʪʨʠ 

o ɺʩʪʘʚʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ - Calculator; 

o ɺʩʪʘʚʢʘ ʛʨʘʬʽʢʽʚ - Graph; 

o ʄʘʪʨʠʮʴ ʪʘ ʤʘʪʨʠʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ - Matrix 

o ʆʧʝʨʘʪʦʨʠ ʢʝʨʫʚʘʥʥʷ ʦʙʯʠʩʣʝʥʥʷʤʠ - Evaluation; 

o ʆʧʝʨʘʪʦʨʠ ʽʥʪʝʛʨʫʚʘʥʥʷ, ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʩʫʤʫʚʘʥʥʷ - 

Calculus; 

o ʃʦʛʽʯʥʽ ʦʧʝʨʘʪʦʨʠ - Boolean; 

o ʇʨʦʛʨʘʤʫʚʘʥʥʷ - Programming; 

o ɻʨʝʮʴʢʽ ʩʠʤʚʦʣʠ - Greek; 

o ʉʠʤʚʦʣʴʥʽ ʦʧʝʨʘʪʦʨʠ ï Symbolic; 

ɺʠʛʣʷʜ ʢʫʨʩʦʨʫ (crosshair) 

¶ ʇʦʢʘʞʯʠʢ ʤʠʰʽ ï ʩʪʨʽʣʦʯʢʘ; 

¶ ʂʫʨʩʦʨ ʚʚʝʜʝʥʥʷ ï ʯʝʨʚʦʥʠʡ ʭʨʝʩʪʠʢ +; 

¶ ʃʽʥʽʾ ʚʚʝʜʝʥʥʷ (editing lines)ï ʧʨʷʤʠʡ ʢʫʪ ʨʽʟʥʦʛʦ ʦʨʽʻʥʪʠʨʫ 

(ʧʨʘʚʦʨʫʯ, ʣʽʚʦʨʫʯ)Ɖ, Ž, |; 
¶ ʄʽʩʮʝʟʘʧʦʚʥʶʚʘʯʽ - Ǐ, ƴ; 

ʇʝʨʝʤʽʱʝʥʥʷ ʣʽʥʽʡ ʚʚʝʜʝʥʥʷ 

× ʋ ʧʦʪʨʽʙʥʦʤʫ ʤʽʩʪʽ ʟʨʦʙʠʪʠ ʢʣʽʢ ʤʠʰʝʶ; 

× ɿ ʢʣʘʚʽʘʪʫʨʠ ; 

× ʩʪʨʽʣʢʘʤʠ - ŸŷŶŹ; 

× ʢʣʘʚʽʰʝʶ ï Space (ʚʠʦʢʨʝʤʣʝʥʥʷ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʬʦʨʤʫʣʠ) ; 

× ʢʣʘʚʽʰʝʶ ï Ins (ʧʝʨʝʚʦʜʠʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʣʽʥʽʶ ʚʚʝʜʝʥʥʷ ʟ 

ʦʜʥʦʛʦ ʢʽʥʮʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʣʽʥʽʾ ʚʚʝʜʝʥʥʷ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ) ; 

ʇʝʨʝʤʽʱʝʥʥʷ ʬʦʨʤʫʣ  

V ʄʝʥʶ ʇʨʘʚʢʘ; 

V ɿ ʢʣʘʚʽʘʪʫʨʠ; 

V ʂʦʥʪʝʢʩʪʥʝ ʤʝʥʶ; 

¶ ʉʠʤʚʦʣ ʈʫʢʘ (ɼʦʣʦʥʴʢʘ), ʷʢʠʡ ʟôʷʚʣʷʻʪʴʩʷ ʧʽʩʣʷ ʚʠʦʢʨʝʤʣʝʥʥʷ 

ʦʙôʻʢʪʘ ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʫ ʥʘ ʤʝʞʫ ʬʦʨʤʫʣʠ.  

ɺʚʝʜʝʥʥʷ ʟʥʘʢʽʚ ʩʠʤʚʦʣʽʚ, ʦʧʝʨʘʪʦʨʽʚ, ʬʫʥʢʮʽʡ 

ɿ ʢʣʘʚʽʘʪʫʨʠ ï ʮʠʬʨʠ, ʣʘʪʠʥʩʴʢʽ ʙʫʢʚʠ; 

ɻʨʝʮʴʢʽ ʙʫʢʚʠ ʟ ʧʘʣʽʪʨʠ; 

ɿʥʘʢʠ ʘʨʠʬʤʝʪʠʯʥʠʭ ʜʽʡ, ʦʧʝʨʘʪʦʨʠ ï ʟ ʢʣʘʚʽʘʪʫʨʠ ʘʙʦ ʟ ʧʘʣʽʪʨ; 
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ɯʤʝʥʘ ʬʫʥʢʮʽʡ ï ʟ ʢʣʘʚʽʘʪʫʨʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ 

ɺʩʪʘʚʢʘŸʌʫʥʢʮʠʷ, ʩʠʤʚʦʣ ʥʘ ʧʘʥʝʣʽ f(x) ; 

ɿʘʧʫʩʢ ʧʨʦʛʨʘʤʠ MathCAD   

Á ʟʘʚʘʥʪʘʞʠʪʠ ʦʧʝʨʘʮʽʡʥʫ ʩʠʩʪʝʤʫ Windows;  

Á ʢʣʘʮʥʫʪʠ  ʥʘ ʢʥʦʧʮʽ ñʇʫʩʢò; 

Á ʫ ʧʫʥʢʪʽ ʤʝʥʶ ñʇʨʦʛʨʘʤʤʳò ʚʠʙʨʘʪʠ ʧʽʜʧʫʥʢʪ ñʄʘthSoft Appsò, 

ʧʝʨʝʡʪʠ ʥʘ ʢʘʩʢʘʜʥʝ ʧʽʜʤʝʥʶ ʽ ʚʠʙʨʘʪʠ ʧʫʥʢʪ ñMathcad  

Professionalò; 

Á ʥʘ ʝʢʨʘʥʽ ʟôʷʚʠʪʴʩʷ ʟʘʩʪʘʚʢʘ MathCAD,  ʧʦʪʽʤ ʚʽʢʥʦ MathCAD . 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ 

ʥʘʣʘʰʪʫʚʘʪʠ ʚ ʨʦʙʦʯʦʤʫ ʚʽʢʥʽ ʧʘʥʝʣʴ "ʄʘʪʝʤʘʪʠʢʘ", ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʚʝʜʝʥʥʷ ʥʘ ʨʦʙʦʯʝ ʧʦʣʝ ʟʥʘʢʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʽʡ, ʩʠʤʚʦʣʽʚ, ʦʧʝʨʘʪʦʨʽʚ, 

ʰʘʙʣʦʥʽʚ ʛʨʘʬʽʢʽʚ ʪʦʱʦ. ʇʦʨʷʜʦʢ ʢʦʜʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʘʪʫʨʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

 

ʊʘʙʣʠʮʷ 1.18 

ʆʧʝʨʘʪʦʨ ʉʧʦʣʫʯʝʥʥʷ ʢʣʘʚʽʰ ʆʧʠʩ 

+ <+> ɼʦʜʘʚʘʥʥʷ  

- <-> ɺʽʜʥʽʤʘʥʥʷ 

Ĭ <*> ʄʥʦʞʝʥʥʷ  

/ </> ɼʽʣʝʥʥʷ 

õ <Ctrl>+</> ɼʽʣʝʥʥʷ ʚ ʦʜʠʥ ʨʷʜʦʢ 

ƴƴ <Shift>+<6> ʇʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ 

 <\> ʂʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ 

n  <Ctrl>+<\> ʂʦʨʽʥʴ ʧ-ʦʛʦ ʩʪʝʧʝʥʷ 

¼ƴ¼ <Shift>+<\> ʄʦʜʫʣʴ 

x i  x <[> i ɿʤʽʥʥʘ x ʟ ʥʠʞʥʽʤ ʽʥʜʝʢʩʦʤ ʽ 

(x) <Shift>+<9> x <Shift>+<0> ɿʥʘʯʝʥʥʷ x ʚ ʜʫʞʢʘʭ 

:= <Shift>+<ɾ> ʇʨʠʩʚʦʶʚʘʥʥʷ 

ƴ..ƴ <ɾ> ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 

yi

a

b

c

:=

 

y <[> I <Shift+ɾ> a <,> b 

<,> c 

ʅʘʜʘʪʠ ʟʤʽʥʥʽʡ yi ʨʷʜ ʟʥʘʯʝʥʴ 

a,b,c 

x
y x( )

d

d  
<Shift>+</> ʫ <x> ɼʠʬʝʨʝʥʮʽʘʣ ʬʫʥʢʮʽʾ f(x) ʧʦ x 

ä
i

ix  <Shift>+<4> x ʉʫʤʘ ʟʤʽʥʥʠʭ x ʢʽʣʴʢʽʩʪʶ  ̔
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ñ
b

a

dxxf )(  <Shift>+<7> ɺʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ 

 <Ctrl>+<M> ʄʘʪʨʠʮʷ 

 

<Shift>+<2> ɺʠʚʝʩʪʠ ʰʘʙʣʦʥ ʛʨʘʬʽʢʘ 

 

ʊʘʙʣʠʮʷ 1.19  

ʂʦʜʫʚʘʥʥʷ ʢʦʤʘʥʜ ʤʝʥʶ ʪʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʘʚʽʘʪʫʨʠ  

ʄʝʥʶ ʂʦʤʘʥʜʘ ʇʝʨʝʢʣʘʜ ʉʧʦʣʫʯʝʥʥʷ 

ʢʣʘʚʽʰ 

ʆʧʠʩ 

File 

(ʌʘʡʣ) 

New ʉʪʚʦʨʠʪʠ <Ctrl>+<N> ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ 

ʜʦʢʫʤʝʥʪ 

 Open ɺʽʜʢʨʠʪʠ <Ctrl>+<O> ɺʽʜʢʨʠʪʠ ʽʩʥʫʶʯʠʡ 

ʜʦʢʫʤʝʥʪ 

 Close ɿʘʢʨʠʪʠ <Ctrl>+<W> ɿʘʢʨʠʪʠ ʘʢʪʠʚʥʠʡ 

ʜʦʢʫʤʝʥʪ 

 Save ɿʙʝʨʝʛʪʠ <Ctrl>+<S> ɿʙʝʨʝʛʪʠ ʘʢʪʠʚʥʠʡ 

ʜʦʢʫʤʝʥʪ 

 Print  ɼʨʫʢʫʚʘʪʠ <Ctrl>+<P> ɼʨʫʢʫʚʘʪʠ 

ʘʢʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ 

Edit 

(ʇʨʘʚʢʘ) 

Undo ɺʽʜʤʽʥʠʪʠ <Ctrl>+<Z> ɺʽʜʤʽʥʠʪʠ ʦʩʪʘʥʥʶ 

ʜʽʶ 

 Redo ʇʦʚʪʦʨʠʪʠ <Ctrl>+Y> ʇʦʚʪʦʨʠʪʠ ʦʩʪʘʥʥʶ 

ʚʽʜʤʽʥʝʥʫ ʜʽʶ 

 Cut ɺʠʨʽʟʘʪʠ <Ctrl>+<X> ɺʠʨʽʟʘʪʠ ʚʠʜʽʣʝʥʠʡ 

ʬʨʘʛʤʝʥʪ 

 Copy ʂʦʧʽʶʚʘʪʠ <Ctrl>+<C> ʂʦʧʽʶʚʘʪʠ 

ʚʠʜʽʣʝʥʠʡ 

ʬʨʘʛʤʝʥʪ 

 Paste ɺʩʪʘʚʠʪʠ <Ctrl>+<V> ɺʩʪʘʚʠʪʠ ʚʠʨʘʟ ʟ 

ʙʫʬʝʨʫ 

 Delete ɺʠʜʘʣʠʪʠ <Ctrl>+<D> ɺʠʜʘʣʠʪʠ ʦʙʨʘʥʠʡ 

ʬʨʘʛʤʝʥʪ 

 Select All ɺʠʦʢʨʝʤʠʪʠ <Ctrl>+<A> ɺʠʦʢʨʝʤʠʪʠ ʚʝʩʴ 

ʨʦʙʦʯʠʡ ʣʠʩʪ 

 Find ɿʥʘʡʪʠ <Ctrl>+<F> ʇʦʰʫʢ ʪʝʢʩʪʫ 
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 Replace ɿʘʤʽʥʠʪʠ <Ctrl>+<H> ɿʘʤʽʥʘ ʜʝʷʢʦʛʦ 

ʪʝʢʩʪʫ ʽʥʰʠʤ 

View 

(ɺʠʜ) 

Refresh ʇʦʥʦʚʠʪʠ <Ctrl>+<R> ʇʦʥʦʚʠʪʠ ʜʦʢʫʤʝʥʪ 

Insert 

(ɺʩʪʘʚʢʘ) 

Matrix  ʄʘʪʨʠʮʷ <Ctrl>+<M> ɺʩʪʘʚʠʪʠ ʤʘʪʨʠʮʶ 

ʘʙʦ ʚʝʢʪʦʨ 

 Function ʌʫʥʢʮʽʷ <Ctrl>+<E> ɺʩʪʘʚʠʪʠ 

ʚʙʫʜʦʚʘʥʫ ʬʫʥʢʮʽʶ 

 Unit  ʆʜʠʥʠʮʽ <Ctrl>+<U> ɺʩʪʘʚʠʪʠ ʦʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʝʣʠʯʠʥʠ ʜʝʷʢʦʾ 

ʨʦʟʤʽʨʥʦʩʪʽ 

 Picture ʄʘʣʶʥʦʢ <Ctrl>+<T> ʉʪʚʦʨʠʪʠ ʤʘʣʶʥʦʢ 

ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʤʘʪʨʠʮʽ 

 Hyperlink  ɻʽʧʝʨʧʦʩʠʣʘʥʥʷ <Ctrl>+<K> ɺʩʪʘʚʠʪʠ 

ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʥʝʣʽ "ʄʘʪʝʤʘʪʠʢʘ" 

Á ʫ ʧʫʥʢʪʽ ʤʝʥʶ "ɺʠʜ" ʚʠʙʨʘʪʠ ʧʽʜʧʫʥʢʪ "ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ"; 

Á ʧʝʨʝʡʪʠ ʥʘ ʢʘʩʢʘʜʥʝ ʧʽʜʤʝʥʶ ʽ ʚʽʜʤʽʪʠʪʠ ʧʫʥʢʪ "ʄʘʪʝʤʘʪʠʢʘ"; 

Á ʨʦʟʢʨʠʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʣʽʪʨʠ ʧʘʥʝʣʽ "ʄʘʪʝʤʘʪʠʢʘ" ʰʣʷʭʦʤ ʦʜʥʦʨʘʟʦʚʦʛʦ 

ʥʘʪʠʩʢʘʥʥʷ ʣʽʚʦʾ ʢʣʘʚʽʰʽ ʤʠʰʽ ʧʦ ʢʥʦʧʮʽ ʚʽʜʧʦʚʽʜʥʦʾ ʧʘʣʽʪʨʠ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ MathCAD ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʘʣʝ ʽ ʷʢ ʧʨʦʩʪʠʡ ʢʘʣʴʢʫʣʷʪʦʨ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 

ʯʠʩʣʦʚʠʭ ʚʠʨʘʟʽʚ.  

ʆʙʯʠʩʣʝʥʥʷ ʚʠʨʘʟʫ ʚ ʯʠʩʣʦʚʦʤʫ ʚʠʛʣʷʜʽ 

Á ʚʩʪʘʥʦʚʠʪʠ ʢʫʨʩʦʨ ʫ ʙʫʜʴ-ʷʢʝ ʤʽʩʮʝ ʨʦʙʦʯʦʛʦ ʜʦʢʫʤʝʥʪʘ; 

Á ʟ ʢʣʘʚʽʘʪʫʨʠ ʘʙʦ ʧʘʣʽʪʨʠ ʚʠʚʝʩʪʠ: ʯʠʩʣʦ, ʥʘʜ ʷʢʠʤ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ 

ʤʘʪʝʤʘʪʠʯʥʘ ʜʽʷ, ʟʥʘʢ ʜʽʾ, ʯʠʩʣʦ, ʟʥʘʢ ʜʽʾ ʽ ʪ.ʜ.; 

Á ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʚʝʩʪʠ ʟʥʘʢ ʜʦʨʽʚʥʶʻ.  

 ʇʨʠʢʣʘʜ: 
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ʗʢ ʧʨʘʚʠʣʦ, ʚ ʜʘʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʚʦʜʷʪʴ 

ʦʙʯʠʩʣʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʧʠʩ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʽʡ ʥʝ ʚ ʯʠʩʣʦʚʠʭ, ʘ ʚ 

ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʨʘʟʘʭ, ʱʦ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʪʘ 

ʩʢʦʨʦʯʫʻ ʯʘʩ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ ʧʨʠ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʥʷʭ 

ʘʨʛʫʤʝʥʪʫ. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚ ʪʘʢʽʡ ʬʦʨʤʽ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʠʤʘʪʠ ʥʘʚʝʜʝʥʫ 

ʥʠʞʯʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ. 

ʇʈʀʂʃɸɼ ˉ 1 

ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʟʥʘʯʝʥʥʷ ʣʽʥʽʡʥʦʾ (ʫ=ʘ+bʭ) ʪʘ ʢʚʜʨʘʪʠʯʥʦʾ 

(z=ʘ+bx+cx2) ʬʫʥʢʮʽʡ ʜʣʷ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ x  ʚʽʜ 1 ʜʦ 5, ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʚ ʦʜʥʽʡ 
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ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʛʨʘʬʽʢʠ ʮʠʭ ʬʫʥʢʮʽʡ.  

ʋ ʮʴʦʤʫ ʨʘʟʽ, ʬʫʥʢʮʽʾ ʧʦʟʥʘʯʘʶʪʴ ʨʽʟʥʠʤʠ ʩʠʤʚʦʣʘʤʠ. ɿʘʧʠʩ ʜʘʥʠʭ ʪʘ 

ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʾ ʧʦʙʫʜʦʚʠ ʚ MCAD ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ɿʘʧʠʩ ʩʠʤʚʦʣʽʚ ʪʘ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ 

Á ʟ ʢʣʘʚʽʘʪʫʨʠ ʘʙʦ ʧʘʣʽʪʨʠ ʚʠʚʝʩʪʠ ʩʠʤʚʦʣ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʚʠʨʘʟʫ ʽ 

ʤʘʻ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ; 

Á ʧʦʻʜʥʘʥʥʷʤ ʢʣʘʚʽʰ ñShift + :ò ʘʙʦ ʟ ʧʘʣʽʪʨʠ ɸʨʠʬʤʝʪʠʢʘ ʚʠʚʝʩʪʠ 

ʩʠʤʚʦʣ ñʥʘʜʘʪʠ ʟʥʘʯʝʥʥʷò, ʷʢʠʡ ʤʘʻ ʚʠʛʣʷʜ (:=); 

Á ʟ ʢʣʘʚʽʘʪʫʨʠ ʥʘʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʝ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʬʦʨʤʫʣʠ, ʤʦʞʝ ʥʘʙʫʚʘʪʠ  ʟʥʘʯʝʥʴ ʫ 

ʧʝʚʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽʟ ʟʘʟʥʘʯʝʥʠʤ ʢʨʦʢʦʤ, ʘʙʦ ʮʽ ʟʥʘʯʝʥʥʷ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʥʘʙʽʨ ʢʦʥʢʨʝʪʥʠʭ ʯʠʩʝʣ.  

ɿʘʜʘʥʥʷ ʦʙʣʘʩʪʽ ʟʤʽʥʥʠʭ 

Á ʟ ʢʣʘʚʽʘʪʫʨʠ ʘʙʦ ʧʘʣʽʪʨʠ ʚʠʚʝʩʪʠ ʩʠʤʚʦʣ ʟʤʽʥʥʦʾ; 

Á ʚʠʚʝʩʪʠ ʩʠʤʚʦʣ ñʥʘʜʘʪʠ ʟʥʘʯʝʥʥʷò (:=); 

Á ʢʣʘʚʽʰʝʶ ñ:ò ʘʙʦ ʟ ʧʘʣʽʪʨʠ ɸʨʠʬʤʝʪʠʢʘ ʚʠʚʝʩʪʠ ʰʘʙʣʦʥ ñʜʠʘʧʘʟʦʥ 

ʜʠʩʢʨʝʪʥʦʡ ʚʝʣʠʯʠʥʳò (m ..n) ʪʘ ʟʘʧʠʩʘʪʠ ʫ ʚʽʣʴʥʽ ʟʦʥʠ ʧʦʯʘʪʢʦʚʝ ʪʘ 

ʢʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ;   

Á ʜʣʷ ʟʘʜʘʥʥʷ ʢʨʦʢʫ ʟʤʽʥʥʦʾ, ʚʽʜʤʽʥʥʦʾ ʚʽʜ ʦʜʠʥʠʮʽ ʟʘʧʠʩʘʪʠ, ʯʝʨʝʟ ʢʦʤʫ 

ʧʽʩʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʥʘʩʪʫʧʥʝ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ 

(ʥʘʧʨʠʢʣʘʜ ʭ := 0, 0.5 ..5). ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʢʨʦʢ ʟʤʽʥʥʦʾ ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ 

0,5. 

ʇʈʀʂʃɸɼ ˉ 2 

ʆʙʯʠʩʣʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ y=aĿx2+bĿx+c ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ 

ʬʫʥʢʮʽʾ, ʢʦʣʠ ʩʪʘʣʽ ʧʨʠʡʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʘ=3, b= -2, ʩ=1,5.  ɿʤʽʥʥʘ ʭ ʧʨʠʡʤʘʻ 

ʟʥʘʯʝʥʥʷ ʚʽʜ 0 ʜʦ 3 ʟ ʢʨʦʢʦʤ 0,5. ɿʘʧʠʩ ʜʘʥʠʭ ʪʘ ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʾ 

ʧʦʙʫʜʦʚʠ ʚ MCAD ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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Á  
 

 
ɿʘʜʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʥʝʤʦʞʣʠʚʦ ʧʨʝʜʩʪʘʚʠʪʠ ʽ ʚʠʛʣʷʜʽ 

ʜʽʘʧʘʟʦʥʫ (1...8),  ʘ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʾʭ ʢʦʥʢʨʝʪʥʽ ʟʥʘʯʝʥʥʷ, ʬʦʨʤʘ ʾʭ 

ʟʘʧʠʩʫ ʥʘʙʫʚʘʻ ʽʥʰʦʛʦ ʚʠʛʣʷʜʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ: 

Á ʟ ʢʣʘʚʽʘʪʫʨʠ ʘʙʦ ʟ ʧʘʣʽʪʨʠ ʚʠʚʝʩʪʠ ʣʽʪʝʨʫ ñò̔, ʚʠʚʝʩʪʠ ʩʠʤʚʦʣ ñʥʘʜʘʪʠ 

ʟʥʘʯʝʥʥʷò, ʚʠʚʝʩʪʠ ʰʘʙʣʦʥ  ñʜʠʘʧʘʟʦʥ ʜʠʩʢʨʝʪʥʦʡ ʚʝʣʠʯʠʥʳò (m ..n) ; 

Á ʟʘʧʠʩʘʪʠ ʟʘʤʽʩʪʴ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ 1, ʟʘʤʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ï 

ʯʠʩʣʦ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʢʽʣʴʢʦʩʪʽ ʟʤʽʥʥʠʭ; 

Á ʟʘʧʠʩʘʪʠ ʩʠʤʚʦʣ ʟʤʽʥʥʦʾ, ʢʣʘʚʽʰʝʶ ñ[ò ʘʙʦ ʟ ʧʘʣʽʪʨʠ ɸʨʠʬʤʝʪʠʢʘ 

ʩʪʚʦʨʠʪʠ ʥʠʞʥʽʡ ʽʥʜʝʢʩ ʙʽʣʷ ʟʤʽʥʥʦʾ, ʟʘʧʠʩʘʪʠ ʫ ʚʽʣʴʥʝ ʤʽʩʮʝ ʽʥʜʝʢʩʫ 

ʣʽʪʝʨʫ ñò̔; 

Á ʚʠʚʝʩʪʠ ʩʠʤʚʦʣ ñʥʘʜʘʪʠ ʟʥʘʯʝʥʥʷò(:=); 
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Á ʟ ʢʣʘʚʽʘʪʫʨʠ ʯʝʨʝʟ ʢʦʤʫ ʥʘʙʨʘʪʠ ʢʦʥʢʨʝʪʥʽ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ 

(ʚʦʥʠ ʙʫʜʫʪʴ ʦʬʦʨʤʣʝʥʽ ʷʢ ʪʘʙʣʠʮʷ).  

ɿʘʧʠʩ ʚʠʨʘʟʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ 

Á ʟʘʧʠʩʘʪʠ ʟ ʢʣʘʚʽʘʪʫʨʠ ʩʠʤʚʦʣ ʬʫʥʢʮʽʾ; 

Á ʫ ʜʫʞʢʘʭ ʙʽʣʷ ʩʠʤʚʦʣʫ ʬʫʥʢʮʽʾ ʟʘʧʠʩʘʪʠ ʩʠʤʚʦʣ ʟʤʽʥʥʦʾ, ʷʢʱʦ ʚʦʥʘ 

ʟʘʜʘʥʘ ʯʝʨʝʟ ʽʥʪʝʨʚʘʣ ʟʥʘʯʝʥʴ; 

Á ʙʽʣʷ ʩʠʤʚʦʣʫ ʬʫʥʢʮʽʾ ʚʠʚʝʩʪʠ ʟʥʘʯʦʢ ʥʠʞʥʴʦʛʦ ʽʥʜʝʢʩʫ ʽ ʟʘʧʠʩʘʪʠ ʚ 

ʽʥʜʝʢʩ ʣʽʪʝʨʫ ñò̔, ʷʢʱʦ ʟʤʽʥʥʘ ʟʘʜʘʥʘ ʢʦʥʢʨʝʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ; 

Á ʚʠʚʝʩʪʠ ʩʠʤʚʦʣ ñʥʘʜʘʪʠ ʟʥʘʯʝʥʥʷò; 

Á ʟʘʧʠʩʘʪʠ ʚʠʨʘʟ ʽʟ ʩʠʤʚʦʣʘʤʠ ʩʪʘʣʠʭ ʽ ʟʤʽʥʥʠʭ ʫ ʪʦʤʫ ʚʠʛʣʷʜʽ, ʚ ʷʢʦʤʫ 

ʚʦʥʠ ʙʫʣʠ ʟʘʧʠʩʘʥʽ ʨʘʥʽʰʝ, ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʤʽʞ ʥʠʤʠ ʟʥʘʢʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʽʡ. 

ʆʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʦʙʯʠʩʣʝʥʴ 

Á ʟʘʧʠʩʘʪʠ ʩʠʤʚʦʣ ʬʫʥʢʮʽʾ ʚ ʪʦʤʫ ʚʠʛʣʷʜʽ, ʷʢ ʚʦʥʘ ʙʫʣʘ ʟʘʜʘʥʘ; 

Á ʚʠʚʝʩʪʠ ʟʥʘʢ (=) ʟ ʢʣʘʚʽʘʪʫʨʠ ʘʙʦ ʟ ʧʘʣʽʪʨʠ; 

Á ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʴ ʙʫʜʝ ʦʬʦʨʤʣʝʥʠʡ ʷʢ ʪʘʙʣʠʮʷ.  

ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʜʚʦʚʠʤʽʨʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ  

Á ʧʦʻʜʥʘʥʥʷʤ ʢʣʘʚʽʰ ñShift + 2ò ʘʙʦ ʤʠʰʢʦʶ ʟ ʧʘʣʽʪʨʠ ñɻʨʘʬʠʢʠò 

ʚʠʚʝʩʪʠ ʰʘʙʣʦʥ ʜʚʦʤʽʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ; 

Á ʫ ʚʽʣʴʥʫ ʟʦʥʫ ʧʽʜ ʚʽʩʩʶ ʘʙʩʮʠʩ ʟʘʧʠʩʘʪʠ ʩʠʤʚʦʣ ʘʨʛʫʤʝʥʪʫ; 

Á ʫ ʚʽʣʴʥʫ ʟʣʽʚʘ ʚʽʜ ʦʩʽ ʦʨʜʠʥʘʪ ʟʘʧʠʩʘʪʠ ʩʠʤʚʦʣ ʬʫʥʢʮʽʾ; 

Á ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʜʚʦʭ ʘʙʦ ʙʽʣʴʰʝ ʬʫʥʢʮʽʡ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʥʝʦʙʭʽʜʥʦ ʟʘʧʠʩʘʪʠ ʯʝʨʝʟ ʢʦʤʫ ʧʦ ʦʩʽ ʦʨʜʠʥʘʪ ʩʠʤʚʦʣʠ ʚʩʽʭ 

ʬʫʥʢʮʽʡ; 

Á ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ ñEnterò ʘʙʦ ʢʣʘʮʥʫʪʠ ʤʠʰʢʦʶ 

ʥʘ ʚʽʣʴʥʦʤʫ ʤʽʩʮʽ ʧʦʟʘ ʧʦʣʝʤ ʛʨʘʬʽʢʘ. 

ʌʦʨʤʘʪʫʚʘʥʥʷ ʛʨʘʬʽʢʽʚ ʜʚʦʚʠʤʽʨʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

Á ʜʚʽʯʽ ʢʣʘʮʥʫʪʠ ʤʠʰʢʦʶ ʫ  ʧʦʣʽ ʛʨʘʬʽʢʘ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʟ'ʷʚʠʪʴʩʷ, ʚ ʟʘʢʣʘʜʮʽ X-Y ʆʩʠ (XïY Axes) 

ʟʘʜʘʻʪʴʩʷ ʪʠʧ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ, ʥʘʷʚʥʽʩʪʴ ʪʘ ʱʽʣʴʥʽʩʪʴ ʢʦʦʨʜʠʥʘʪʥʦʾ 

ʩʽʪʢʠ ʪʦʱʦ; 

Á ʫ ʟʘʢʣʘʜʮʽ ʉʣʝʜ (Traces) ʟʘʜʘʻʪʴʩʷ ʪʠʧ ʥʘʢʨʝʩʣʝʥʥʷ, ʢʦʣʽʨ, ʪʦʚʱʠʥʘ 

ʙʫʜʴ-ʷʢʦʾ ʟ ʣʽʥʽʡ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʠʩʢʠ ʩʠʩʪʝʤʠ. 

ʂʦʧʽʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ (ʬʦʨʤʫʣ, ʛʨʘʬʽʢʽʚ) 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʟʘʧʠʩʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ 

ʦʜʥʦʪʠʧʥʽ ʬʦʨʤʫʣʠ, ʛʨʘʬʽʢʠ ʯʠ ʪʝʢʩʪʠ, ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʾʭ ʢʦʧʽʶʚʘʥʥʷ 

ʟ ʧʦʜʘʣʴʰʠʤ ʥʝʟʥʘʯʥʠʤ ʬʦʨʤʘʪʫʚʘʥʥʷʤ. 

Á ʚʩʪʘʥʦʚʠʪʠ ʢʫʨʩʦʨ ʙʽʣʷ ʦʙôʻʢʪʘ, ʷʢʠʡ ʧʣʘʥʫʻʪʴʩʷ ʩʢʦʧʽʶʚʘʪʠ; 

Á ʚʠʜʽʣʠʪʠ ʦʙôʻʢʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʷʛʫʚʘʥʥʷ ʢʫʨʩʦʨʫ ʧʦ ʡʦʛʦ ʜʽʘʛʦʥʘʣʽ ʧʨʠ 
ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ. ɺʠʜʽʣʝʥʠʡ ʦʙôʻʢʪ ʦʙʨʘʤʣʷʻʪʴʩʷ 

ʰʪʨʠʭʦʚʦʶ ʣʽʥʽʻʶ; 

Á ʩʢʦʧʽʶʚʘʪʠ ʚʠʜʽʣʝʥʠʡ ʦʙôʻʢʪ ʫ ʙʫʬʝʨ ʦʙʤʽʥʫ, ʢʣʘʮʥʫʚʰʠ ʧʦ ʢʥʦʧʮʽ 

ñʂʦʧʠʨʦʚʘʪʴò ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ (); 
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Á ʧʝʨʝʤʽʩʪʠʪʠ ʢʫʨʩʦʨ ʫ ʤʽʩʮʝ ʢʦʧʽʶʚʘʥʥʷ ʦʙôʻʢʪʘ;   

Á ʚʩʪʘʚʠʪʠ ʦʙôʻʢʪ ʟ ʙʫʬʝʨʫ ʦʙʤʽʥʫ, ʢʣʘʮʥʫʚʰʠ ʧʦ ʢʥʦʧʮʽ ñɺʩʪʘʚʠʪʴò ʥʘ 

ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ (). 

ʇʝʨʝʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ 

ɯʥʦʜʽ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʦʧʝʨʘʮʽʡ 

ʪʘ ʩʠʤʚʦʣʽʚ ʥʘ ʨʦʙʦʯʦʤʫ ʧʦʣʽ, ʘʙʦ ʜʣʷ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʟʘʧʠʩʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʤʽʩʪʠʪʠ ʚʞʝ ʩʪʚʦʨʝʥʠʡ ʦʙôʻʢʪ. ɼʣʷ ʮʴʦʛʦ: 

Á ʚʠʜʽʣʠʪʠ ʦʙôʻʢʪ, ʢʣʘʮʥʫʚʰʠ ʧʦ ʥʴʦʤʫ. ɺʽʥ ʙʫʜʝ ʦʙʨʘʤʣʝʥʠʡ ʚ ʯʦʨʥʫ 
ʨʘʤʢʫ; 

Á ʚʩʪʘʥʦʚʠʪʠ ʢʫʨʩʦʨ ʥʘ ʣʽʥʽʶ ʨʘʤʢʠ, ʱʦʙ ʚʽʥ ʥʘʙʫʚ ʚʠʛʣʷʜʫ ʨʫʢʠ; 

Á ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ ʤʠʰʽ ʧʝʨʝʤʽʩʪʠʪʠ ʦʙôʻʢʪ ʫ ʧʦʪʨʽʙʥʝ ʤʽʩʮʝ. 

ɿʙʝʨʝʞʝʥʥʷ ʬʘʡʣʫ 

Á ʫ ʧʫʥʢʪʽ ʤʝʥʶ ñʌʘʡʣò (File) ʚʠʙʨʘʪʠ ʧʽʜʧʫʥʢʪ ñʉʦʭʨʘʥʠʪʴ ʢʘʢò (Save 

as) - ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʜʦʢʫʤʝʥʪʘ ʘʙʦ ñʉʦʭʨʘʥʠʪʴò (Save) - ʧʨʠ 

ʧʦʚʪʦʨʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʫ ʩʪʨʽʯʮʽ ñʉʦʭʨʘʥʠʪʴ ʚò ʚʢʘʟʘʪʠ ʽʤôʷ 

ʧʘʧʢʠ ʘʙʦ ʜʠʩʢʫ, ʜʝ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ ʬʘʡʣ, ʫ ʩʪʨʽʯʮʽ ñʀʤʷ ʬʘʡʣʘò 

ʟʘʧʠʩʘʪʠ ʥʘʟʚʫ ʬʘʡʣʫ. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʙʝʨʝʞʝʥʦʛʦ  ʬʘʡʣʫ 

Á ʫ ʧʫʥʢʪʽ ʤʝʥʶ ñʌʘʡʣò (File) ʚʠʙʨʘʪʠ ʧʽʜʧʫʥʢʪ ñʆʪʢʨʳʪʴò (Open);  

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʟʥʘʡʪʠ ʽ ʚʽʜʢʨʠʪʠ ʧʦʪʨʽʙʥʫ ʧʘʧʢʫ, ʪʘ 

ʚʠʜʽʣʠʪʠ ʧʦʪʨʽʙʥʠʡ ʬʘʡʣ; 

Á ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ñʆʪʢʨʳʪʴò ʚ ʤʝʞʘʭ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ. 

ɿʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ ʟ "MathCAD"  

Á ʟʘʢʨʠʪʠ "MathCAD" , ʢʣʘʮʥʫʚʰʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ ʢʥʦʧʮʽ ʫ ʧʨʘʚʦʤʫ ʢʫʪʽ 

ʩʪʨʽʯʢʠ ʤʝʥʶ; 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ1 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʜʦʜʘʪʦʢ Mathcad. 

2. ɺʠʢʦʥʘʪʠ ʥʘʚʝʜʝʥʽ ʥʠʞʯʝ ʟʘʚʜʘʥʥʷ. 

3. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

4. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʫ Mathcad. 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ɯ. ʆʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ. ʅʦʤʝʨʠ ʚʠʨʘʟʽʚ ʚʠʟʥʘʯʘʻʤʦ ʟʘ 

ʦʩʪʘʥʥʴʦʶ ʮʠʬʨʦʶ ʚʣʘʩʥʦʛʦ ʚʘʨʽʘʥʪʫ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʦʩʪʘʥʥʷ ʮʠʬʨʘ 

ʚʘʰʦʛʦ ʚʘʨʽʘʥʪʫ 15, ʟʥʘʯʠʪʴ, ʚʠ ʦʙʠʨʘʻʪʝ ʟʘʚʜʘʥʥʷ ˉ5 ʽ ʥʘʩʪʫʧʥʝ ʟʘ ʥʠʤ ʟ 

ʥʝʧʘʨʥʠʤ ʥʦʤʝʨʦʤ, ʘ ʩʘʤʝ ˉ7. ʗʢʱʦ ʚʘʰ ʥʦʤʝʨ 8, ʪʦ ʚʠ ʦʙʠʨʘʻʪʝ ʥʘʩʪʫʧʥʝ 

ʟʘ ʥʠʤ ʟ ʧʘʨʥʠʤ ʥʦʤʝʨʦʤ - ˉ8 ʪʘ ˉ0 ʪʦʱʦ. 

ʇʘʤôʷʪʘʡʪʝ!  

ɸ. ʇʨʦʚʦʜʷʯʠ ʦʙʯʠʩʣʝʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ MATHCAD ʟ ʤʽʰʘʥʠʤʠ 

ʜʨʦʙʘʤʠ (ʜʨʦʙʠ, ʱʦ ʤʘʶʪʴ ʮʽʣʫ ʪʘ ʜʨʦʙʦʚʫ ʯʘʩʪʠʥʫ), ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʝʩʪʠ 
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ʤʽʰʘʥʠʡ ʜʨʽʙ ʫ ʥʝʧʨʘʚʠʣʴʥʠʡ.  

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ: 

1) ʟʥʘʤʝʥʥʠʢ ʤʽʰʘʥʦʛʦ ʜʨʦʙʫ ʧʦʤʥʦʞʠʪʠ ʥʘ ʡʦʛʦ ʮʽʣʫ ʯʘʩʪʠʥʫ ʽ 

ʜʦʜʘʪʠ ʜʦ ʯʠʩʝʣʴʥʠʢʘ; 

2) ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʧʠʩʘʪʠ ʫ ʯʠʩʝʣʴʥʠʢʫ ʥʝʧʨʘʚʠʣʴʥʦʛʦ 

ʜʨʦʙʫ; 

3)  ʟʥʘʤʝʥʥʠʢ ʟʘʣʠʰʠʪʠ ʙʝʟ ʟʤʽʥʠ.  

ʅʘʧʨʠʢʣʘʜ, ʜʨʽʙ .
6
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ɯɯ. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʣʽʥʽʡʥʦʾ baxy += , ʢʚʘʜʨʘʪʠʯʥʦʾ  

cbxaxy ++= 2 , ʛʽʧʝʨʙʦʣʽʯʥʦʾ 
xb

xa
y

+

+
= : 

1) ʜʣʷ ʥʝʧʘʨʥʠʭ ʥʦʤʝʨʽʚ ʚʘʨʽʘʥʪʽʚ ʥʘ ʧʨʦʤʽʞʢʫ [-1;1] ʟ ʢʨʦʢʦʤ 0,1; 

2) ʜʣʷ ʧʘʨʥʠʭ - ʥʘ ʧʨʦʤʽʞʢʫ [-2;2] ʟ ʢʨʦʢʦʤ 0,2.  

ʂʦʝʬʽʮʽʻʥʪʠ a, b, c ʦʪʨʠʤʘʪʠ ʟ ʥʘʩʪʫʧʥʦʾ ʪʘʙʣʠʮʽ: 

ʊʘʙʣʠʮʷ 1.20 

 ʅʝʧʘʨʥʽ ʚʘʨʽʘʥʪʠ  ʇʘʨʥʽ ʚʘʨʽʘʥʪʠ  

a ʅʦʤʝʨ ʚʘʨʽʘʥʪʫ  ʏʠʩʣʦ, ʧʨʦʪʠʣʝʞʥʝ ʥʦʤʝʨʫ ʚʘʨʽʘʥʪʫ  

b ʏʠʩʣʦ, ʧʨʦʪʠʣʝʞʥʝ ʥʦʤʝʨʫ ʚʘʨʽʘʥʪʫ ʏʠʩʣʦ, ʦʙʝʨʥʝʥʝ ʥʦʤʝʨʫ ʚʘʨʽʘʥʪʫ 

c ʏʠʩʣʦ, ʦʙʝʨʥʝʥʝ ʥʦʤʝʨʫ ʚʘʨʽʘʥʪʫ ʅʦʤʝʨ ʚʘʨʽʘʥʪʫ 

ɺʽʜʬʦʨʤʘʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʚʠʤʦʛʘʤʠ.  

ɼʣʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ: 

Ü ʉʠʤʚʦʣ ï ʨʦʤʙʠ; 

Ü ʃʽʥʽʷ ï ʧʫʥʢʪʠʨʥʘ; 

Ü ʂʦʣʽʨ ï ʩʠʥʽʡ; 

Ü ʊʠʧ ï ʣʽʥʽʷ: 

Ü ʈʦʟʤʽʨ ï 2. (ʜʠʚ. ʨʠʩ. 1 ʚ ʢʽʥʮʽ ʟʘʚʜʘʥʥʷ) 

ɼʣʷ ʢʚʘʜʨʘʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ: 

¶ ʉʠʤʚʦʣ ï ʢʨʫʞʝʯʢʠ; 

¶ ʃʽʥʽʷ ï ʰʪʨʠʭʦʚʘ; 

¶ ʂʦʣʽʨ ï ʟʝʣʝʥʠʡ; 

¶ ʊʠʧ ï ʣʽʥʽʷ; 

¶ ʈʦʟʤʽʨ ï 3.(ʜʠʚ. ʨʠʩ.2 ʚ ʢʽʥʮʽ ʟʘʚʜʘʥʥʷ) 

ɼʣʷ ʛʽʧʝʨʙʦʣʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ: 

Á ʉʠʤʚʦʣ ï ʢʚʘʜʨʘʪʠʢʠ; 

Á ʃʽʥʽʷ ï ʰʪʨʠʭ-ʧʫʥʢʪʠʨʥʘ; 

Á ʂʦʣʽʨ ï ʢʦʨʠʯʥʝʚʠʡ; 

Á ʊʠʧ ï ʩʪʦʚʙʫʨ; 

Á ʈʦʟʤʽʨ ï 4. 
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ʄʘʣʶʥʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʛʣʷʜ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1, 2 ʚ ʢʽʥʮʽ 

ʜʦʢʫʤʝʥʪʫ. 

ɯɯɯ. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ cbxay += cos  ʜʣʷ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʴ 

ʟʤʽʥʥʦʾ ʜʠʚ. ʪʘʙʣ. 1.21  

ʊʘʙʣʠʮʷ 1.21 

ʍ ī1 ī0,7 ī0,6 ī0,2 0 2,3 3,4 4,8 5 

ɺʽʜʬʦʨʤʘʪʫʚʘʪʠ ʛʨʘʬʽʢ ʟʛʽʜʥʦ ʥʘʩʪʫʧʥʠʭ ʚʠʤʦʛ: 

- ʉʠʤʚʦʣ ï ʧʣʶʩʠ; 

- ʃʽʥʽʷ ï ʧʫʥʢʪʠʨʥʘ; 

- ʂʦʣʽʨ ï ʯʦʨʥʠʡ; 

- ʊʠʧ ï ʤʘʣʶʥʦʢ 

- ʈʦʟʤʽʨ ï 3. 

2 0 2 4 6
10

0

10

20

y=ax+b

y x( )

x   
ʈʠʩʫʥʦʢ 1. 

2 0 2 4 6
0

20

40

60

80

y1 x( )

x   
ʈʠʩʫʥʦʢ 2. 

-  

4.2. ʈʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ ʫ Mathcad 

ɿʘʧʠʩ ʚʠʟʥʘʯʥʠʢʽʚ 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʟʥʘʭʦʜʞʝʥʥʽ 

ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʟ ʜʝʢʽʣʴʢʦʤʘ ʥʝʚʽʜʦʤʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʜʚʦʤʘ ʭ ʽ ʫ: 

111 cybxa =Ö+Ö  

222 cybxa =Ö+Ö  
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ʈʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ ʯʝʨʝʟ ʚʠʟʥʘʯʥʠʢʠ: 

D

D
=

x
x , 

D

D
=

y
y , 

ʜʝ: 

D
a1

a2

b1

b2

å
æ
ç

õ
ö
÷

:= Dx
c1

c2

b1

b2

å
æ
ç

õ
ö
÷

:= Dy
a1

a2

c1

c2

å
æ
ç

õ
ö
÷

:=

 
 

ɼʣʷ ʟʘʧʠʩʫ ʤʘʪʨʠʮʴ ʫ Mathcad ʥʝʦʙʭʽʜʥʦ: 

Á ʟʘʧʠʩʘʪʠ ʩʠʤʚʦʣ, ʷʢʠʤ ʙʫʜʝ ʧʦʟʥʘʯʝʥʦ ʤʘʪʨʠʮʷ; 

Á ʚʠʚʝʩʪʠ ʟʥʘʢ ñʥʘʜʘʪʠ ʟʥʘʯʝʥʥʷò ʘʙʦ ʧʨʠʩʚʦʾʪʠ, ʱʦ ʤʘʻ ʚʠʛʣʷʜ (:=); 

Á ʫ ʧʘʣʽʪʨʽ ñʄʘʪʨʠʮʘò ʢʣʘʮʥʫʪʠ ʧʦ ʚʽʜʧʦʚʽʜʥʦʤʫ ʟʥʘʯʢʫ 
å
æ
æ
ç

õ
ö
ö
÷; 

Á ʘʙʦ ʩʧʦʣʫʯʝʥʥʷʤ ʢʣʘʚʽʰ <Ctrl >+<M> ʚʠʢʣʠʢʘʪʠ ʰʘʙʣʦʥ ʤʘʪʨʠʮʽ; 

Á ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʟʘʜʘʪʠ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʯʠʢʽʚ 

ʤʘʪʨʠʮʽ; 

Á ʟʘʧʦʚʥʠʪʠ ʚʠʚʝʜʝʥʠʡ ʰʘʙʣʦʥ ʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʠʤʚʦʣʘʤʠ ʘʙʦ 

ʟʥʘʯʝʥʥʷʤʠ. 

Á ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʙʝʨʥʝʥʦʾ ʤʘʪʨʠʮʽ ʫ Mathcad ʻ ʦʧʝʨʘʮʽʷ ɯʥʚʝʨʩʽʷ, 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʧʘʥʝʣʽ ʄʘʪʨʠʮʘ ʩʠʤʚʦʣʦʤ ʍ-1. 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʟʥʘʯʥʠʢʽʚ 

Á ʟ ʧʘʣʽʪʨʠ ñʄʘʪʨʠʮʘò ʚʠʚʝʩʪʠ ʩʠʤʚʦʣ ʚʠʟʥʘʯʥʠʢʘ, ʢʣʘʮʥʫʚʰʠ ʧʦ ʟʥʘʯʢʫ 

(  ); 

Á ʟʘʧʠʩʘʪʠ ʫ ʚʽʣʴʥʫ ʟʦʥʫ ʚʠʟʥʘʯʥʠʢʘ ʩʠʤʚʦʣ, ʷʢʠʤ ʧʦʟʥʘʯʝʥʦ ʡʦʛʦ 

ʤʘʪʨʠʮʷ; 

Á ʚʠʚʝʩʪʠ ʟʥʘʢ ʜʦʨʽʚʥʶʻ (=). ʅʘʧʨʠʢʣʘʜ: 

M
7

3

8

5

å
æ
ç

õ
ö
÷

:= M 11=

 
ʈʦʟʚ'ʷʟʦʢ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

ʈʦʟʚ'ʷʟʦʢ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʚʽʜʦʤʠʭ ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ Given/Find ʟʘ 

ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

Á ʟʘʧʠʩʫʶʪʴ ʜʘʥʽ, ʷʢʽ ʚʽʜʦʤʽ ʪʘ ʚʭʦʜʷʪʴ ʜʦ ʚʠʨʘʟʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ 

ʨʽʚʥʷʥʴ; 

Á ʥʝʚʽʜʦʤʠʤ ʟʤʽʥʥʠʤ ʥʘʜʘʶʪʴ (:=) ʜʦʚʽʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʘʟʚʠʯʘʡ ʮʝ 0 ʘʙʦ 1; 

Á ʟʘʧʠʩʫʶʪʴ ʢʣʶʯʦʚʝ ʩʣʦʚʦ ʧʦʯʘʪʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ Given (ɼʘʥʦ); 

Á ʟʘʧʠʩʫʶʪʴ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʘʣʝ ʙʝʟ ʟʥʘʢʘ ʬʽʛʫʨʥʦʾ ʜʫʞʢʠ; 

Á ʟʘʤʽʩʪʴ ʟʥʘʢʘ ʜʦʨʽʚʥʶʻ (=) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʥʘʢ "ʙʫʣʝʚʦ ʨʘʚʝʥʩʪʚʦ", ʷʢʠʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ "ɹʫʣʝʚʘʷ ʧʘʥʝʣʴ" ʫ ʧʘʣʽʪʨʽ "ʄʘʪʝʤʘʪʠʢʘ"; 
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Á  
Á ʚʠʚʦʜʷʪʴ ʰʘʙʣʦʥ ʤʘʪʨʠʮʽ ʚ n ʨʷʜʢʽʚ ʽ ʚ ʦʜʠʥ ʩʪʦʚʧʯʠʢ, ʜʝ n - ʯʠʩʣʦ 

ʥʝʚʽʜʦʤʠʭ; 

Á ʟʘʧʦʚʥʶʶʪʴ ʤʘʪʨʠʮʶ ʩʠʤʚʦʣʘʤʠ ʥʝʚʽʜʦʤʠʭ; 

Á ʥʘʜʘʶʪʴ ʤʘʪʨʠʮʽ ʟʥʘʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʣʦʚʘ Find (ɿʥʘʡʪʠ) ʽ ʚ ʜʫʞʢʘʭ ʧʽʩʣʷ 

ʩʣʦʚʘ ʧʝʨʝʣʽʯʫʶʪʴ, ʯʝʨʝʟ ʢʦʤʫ, ʥʝʚʽʜʦʤʽ; 

Á ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʟʥʘʯʝʥʴ ʥʝʚʽʜʦʤʠʭ ʟʘʧʠʩʫʶʪʴ ʾʭ ʩʠʤʚʦʣʠ ʽ ʧʠʰʫʪʴ ʟʥʘʢ 
ʜʦʨʽʚʥʶʻ (=). 

ʇʨʠʢʣʘʜ: ʟʥʘʡʪʠ ʨʦʟʚôʷʟʢʠ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʥʦ ʥʝʚʽʜʦʤʠʭ x, y, z: 

,

.872

1353

,422

î
í

î
ì

ë

=-+

=+-

=++

zyx

zyx

zyx

 

 

ʋ MathCAD  ʟʘʧʠʩ ʨʦʟʚôʷʟʢʫ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

x 1:= y 1:= z 1:=

Given

2x 2y+ z+ 4

3x 5y- 3z+ 1

2x 7y+ z- 8

x

y

z

å
æ
æ
ç

õ
ö
ö
÷

Find x y, z,( ):=

x 1.941=

y 0.471=

z 0.824-=  
ɿʥʘʡʜʝʤʦ ʨʦʟʚôʷʟʢʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʥʠʢʽʚ. 

ʉʢʣʘʜʘʻʤʦ ʚʠʟʥʘʯʥʠʢʠ: 

ȹ ï ʛʦʣʦʚʥʠʡ ʚʠʟʥʘʯʥʠʢ, ʱʦ ʩʢʣʘʜʝʥʠʡ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʙʽʣʷ ʥʝʚʽʜʦʤʠʭ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ; 

ȹʭ ï ʚʠʟʥʘʯʥʠʢ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʟ ʛʦʣʦʚʥʦʛʦ ʚʠʟʥʘʯʥʠʢʘ ȹ, ʟʘʤʽʥʦʶ ɯ-ʦʛʦ 

ʩʪʦʚʧʮʷ ʩʪʦʚʧʯʠʢʦʤ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ; 

ȹʫ - ʚʠʟʥʘʯʥʠʢ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʟ ʛʦʣʦʚʥʦʛʦ ʚʠʟʥʘʯʥʠʢʘ ȹ, ʟʘʤʽʥʦʶ ɯɯ-ʦʛʦ 

ʩʪʦʚʧʮʷ ʩʪʦʚʧʯʠʢʦʤ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ; 
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ȹz - ʚʠʟʥʘʯʥʠʢ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʟ ʛʦʣʦʚʥʦʛʦ ʚʠʟʥʘʯʥʠʢʘ ȹ, ʟʘʤʽʥʦʶ ɯɯɯ-ʦʛʦ 

ʩʪʦʚʧʮʷ ʩʪʦʚʧʯʠʢʦʤ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ. 

D

2

3

2

2

5-

7

1

3

1-

å
æ
æ
ç

õ
ö
ö
÷

:= Dx

4

1

8

2

5-

7

1

3

1-

å
æ
æ
ç

õ
ö
ö
÷

:= Dy

2

3

2

4

1

8

1

3

1-

å
æ
æ
ç

õ
ö
ö
÷

:= Dz

2

3

2

2

5-

7

4

1

8

å
æ
æ
ç

õ
ö
ö
÷

:=

x
Dx

D
:= y

Dy

D
:= z

Dz

D
:=

x 1.941=

y 0.471=

z 0.824-=  
ʈʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ 

A

2

3

2

2

5-

7

1

3

1-

å
æ
æ
ç

õ
ö
ö
÷

:= B

4

1

8

å
æ
æ
ç

õ
ö
ö
÷

:=

X A
1-

BÖ:=

X

1.941

0.471

0.824-

å
æ
æ
ç

õ
ö
ö
÷

=

 
ɺ Mathcad ʜʣʷ ʨʦʟʚôʷʟʢʫ ʉʃɸʈ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʾ lsolve(A,B). 

ɺʦʥʘ ʧʦʚʝʨʪʘʻ ʚʝʢʪʦʨ ʥʝʚʽʜʦʤʠʭ ʍ. 

ʈʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ lsolve(A,B) 
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ2 

 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʜʦʜʘʪʦʢ MathCAD. 

2. ʈʦʟʚôʷʟʘʪʠ ʉʃɸʈ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

3. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

4. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʫ Mathcad. 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 
ʈʦʟʚôʷʟʘʪʠ ʦʜʥʫ ʩʠʩʪʝʤʫ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ ʜʚʦʤʘ 

ʩʧʦʩʦʙʘʤʠ: ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʥʠʢʽʚ, ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ 

Given/Find, ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ lsolve(A,B). ʅʦʤʝʨ 

ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʦʩʪʘʥʥʴʦʶ ʮʠʬʨʦʶ ʩʪʫʜʝʥʪʘ ʫ ʩʧʠʩʢʫ ʛʨʫʧʠ. 
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʽ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʘʥʥʷ ʉʃɸʈ ʫ Mathcad? 

2. ʗʢʫ ʨʦʟʤʽʨʥʽʩʪʴ ʧʦʚʠʥʥʘ ʤʘʪʠ ʤʘʪʨʠʮʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʚʦʾ ʯʘʩʪʠʥʠ 

ʩʠʩʪʝʤʠ? 

3. ʗʢʫ ʨʦʟʤʽʨʥʽʩʪʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʝʢʪʦʨ-ʩʪʦʚʧʯʠʢ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ? 

4. ʗʢʫ ʨʦʟʤʽʨʥʽʩʪʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʝʢʪʦʨ ʥʝʚʽʜʦʤʠʭ? 

5. ʑʦ ʻ ʘʨʛʫʤʝʥʪʘʤʠ ʬʫʥʢʮʽʾ lsolve(A,B)? 

6. ʋ ʷʢʦʤʫ ʚʠʛʣʷʜʽ ʚʠʚʦʜʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ 

lsolve(A,B)? 

7. ʗʢʠʡ ʧʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤ ʤʘʪʨʠʯʥʠʤ ʩʧʦʩʦʙʦʤ? 

8. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʚʝʨʪʫʚʘʥʥʷʤ ʤʘʪʨʠʮʽ? 

9. ʗʢ ʟʜʽʡʩʥʠʪʠ ʽʥʚʝʨʪʫʚʘʥʥʷ ʫ Mathcad? 

 

4.3. ɿʥʘʭʦʜʞʝʥʥʷ ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʽʚ ʫ ʫ Mathcad 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʫʩʽʭ ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʙʫʜʦʚʘʥʘ 

ʬʫʥʢʮʽʷ polyroots(v), ʜʝ v - ʚʝʢʪʦʨ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʦʣʽʥʦʤʘ. ʆʩʢʽʣʴʢʠ ʧʦʣʽʥʦʤ N-ro ʩʪʝʧʝʥʷ ʤʘʻ N ʢʦʨʝʥʽʚ, ʪʦ ʚʝʢʪʦʨ v ʧʦʚʠʥʝʥ 



290 

 

ʤʽʩʪʠʪʠ N+1 ʝʣʝʤʝʥʪ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʽʾ ʬʫʥʢʮʽʾ pʦlyroots ʻ ʚʝʢʪʦʨ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ N ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʫ 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʣʽʥʦʤʫ ʚʠʛʣʷʜʫ: 

f (x)= x4-6x3+12x2 -10ʭ + 3 

ɺʝʢʪʦʨ v ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 

v:=(3 -10 12 -6 1)T 

 

ʇʝʨʰʠʤ ʫ ʚʝʢʪʦʨʽ v ʤʘʻ ʙʫʪʠ ʚʽʣʴʥʠʡ ʯʣʝʥ ʧʦʣʽʥʦʤʫ, ʜʨʫʛʠʤ - ʢʦʝʬʽʮʽʻʥʪ 

ʧʨʠ x1, ʪʨʝʪʽʤ - ʢʦʝʬʽʮʽʻʥʪ ʧʨʠ ʭ2  ̔ʪ.ʽ. 

ʈʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʴ ʢʦʨʝʥʽʚ: 

 
ɼʣʷ ʬʫʥʢʮʽʾ polyroots ʤʦʞʥʘ ʟʘʜʘʪʠ ʦʜʠʥ ʽʟ ʜʚʦʭ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ: ʤʝʪʦʜ 

ʧʦʣʽʥʦʤʽʚ ʃʘʛʛʝʨʘ (ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ) ʽ ʤʝʪʦʜ ʧʘʨʥʦʾ 

ʤʘʪʨʠʮʽ. 

ɼʣʷ ʚʠʙʦʨʫ ʯʠʩʝʣʴʥʦʛʦ ʤʝʪʦʜʫ ʚʠʢʦʥʫʶʪʴ ʜʽʾ: 

¶ ʥʘʪʠʩʢʘʶʪʴ ʧʨʘʚʦʶ ʢʣʘʚʽʰʝʶ ʤʠʰʽ ʥʘ ʩʣʦʚʽ polyroots; 

¶ ʫ ʢʦʥʪʝʢʩʪʥʦʤʫ ʤʝʥʶ ʚʠʙʠʨʘʶʪʴ: LaGuerre (ʃʘʛʛʝʨʘ) ʘʙʦ 

Companion Matrix  (ʇʘʨʥʘʷ ʤʘʪʨʠʮʘ); 

¶ ʢʣʘʮʘʶʪʴ ʤʠʰʝʶ ʟʘ ʤʝʞʘʤʠ ʜʽʾ ʬʫʥʢʮʽʾ polyroots; 

¶ ʟʘ ʫʤʦʚʠ ʚʢʣʶʯʝʥʥʷ ʨʝʞʠʤʫ ʘʚʪʦʤʘʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʧʦʚʪʦʨʥʝ 
ʦʙʯʠʩʣʝʥʥʷ ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʫ ʚʽʜʙʫʜʝʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʙʨʘʥʦʛʦ ʤʝʪʦʜʫ; 

¶ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʧʨʘʧʦʨʮʷ AutoSelect( ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ) 

MathCAD ʚʠʙʝʨʝ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʴ ʩʘʤʦʩʪʽʡʥʦ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ3 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MathCAD. 

2. ɿʥʘʡʪʠ ʢʦʨʝʥʽ ʧʦʣʽʥʦʤʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʟʘʚʜʘʥʥʽ. 

3. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʦʩʦʙʠʩʪʽʡ ʧʘʧʮʽ. 

4. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ MathCAD. 
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ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

f (x)  =  25ʭ4  - 14ʭ3 + 7ʭ2 + 32ʭ ï 87; 

f(ʭ) = 16ʭ3 -11x2 +7ʭ-8; 

;19
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7
16)(

;4512
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)(
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3
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+-=

xxxf

xxxf

 

;231632)( 234 ++-+= xxxxxf  

;15125)( 234 ++-+= xxxxxg  

;1228134)( 234 ++--= xxxxxh  

;122676)( 24 +--= xxxxk  

;44712)( 23 +-= xxxz  

.
459

234
9

19

12

8

3
)( 34 +-+= xxxxq  

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʘ ʚʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ MathCAD ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʢʦʨʝʥʽʚ ʧʦʣʽʥʦʤʫ? 

2. ɯʟ ʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʚʝʢʪʦʨ v? 

3. ʗʢ ʚʩʪʘʥʦʚʠʪʠ ʚʠʜ ʯʠʩʝʣʴʥʦʛʦ ʤʝʪʦʜʫ, ʟʘ ʷʢʠʤ ʙʫʜʝ ʜʽʷʪʠ ʬʫʥʢʮʽʷ 
polyroots? 

4. ɿʘ ʷʢʠʤ ʤʝʪʦʜʦʤ ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʙʯʠʩʣʝʥʥʷ ʢʦʨʝʥʽʚ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ? 

5. ʗʢ ʫʩʪʘʥʦʚʠʪʠ ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʦʙʯʠʩʣʝʥʴ? 

6. ʗʢʠʡ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻ MathCAD ʫ ʨʝʞʠʤʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʙʦʨʫ? 

4.4. ʈʦʟʚʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ 

ɼʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʫ MathCAD ʻ ʩʧʝʮʽʘʣʴʥʠʡ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʙʣʦʢ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʯʘʩʪʠʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʦʜʠʥ ʟʘ ʦʜʥʠʤ: 

ƴ Given - ʢʣʶʯʦʚʝ ʩʣʦʚʦ; 

ƴ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ, ʟʘʧʠʩʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ; 

ƴ Find(x1,...xM) - ʚʙʫʜʦʚʘʥʘ ʬʫʥʢʮʽʷ ʜʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʠʭ ʭ1,...ʭʄ; 

ɼʣʷ ʚʩʪʘʚʢʠ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ 

Boolean (ɹʫʣʝʚʳ ʦʧʝʨʘʪʦʨʳ). ʃʦʛʽʯʥʠʡ ʟʥʘʢ ʨʽʚʥʦʩʪʽ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʚʝʩʪʠ 
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ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʦʣʫʯʝʥʥʷ ʢʣʘʚʽʰ <Ctrl> ʽ <=>. ɹʣʦʢ Given/Find 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʣʷ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ ʽʪʝʨʘʮʽʡʥʽ ʤʝʪʦʜʠ, ʪʦʤʫ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, 

ʷʢ ʽ ʜʣʷ ʬʫʥʢʮʽʾ root, ʚʠʤʘʛʘʻʪʴʩʷ ʟʘʜʘʪʠ ʧʦʯʘʪʢʦʚʽ ʥʘʙʣʠʞʝʥʥʷ ʜʣʷ ʫʩʽʭ 

ʢʦʨʝʥʽʚ x1,...xM ʑʝ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ Given. ɿʥʘʯʝʥʥʷʤ 

ʬʫʥʢʮʽʾ Find ʻ ʚʝʢʪʦʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʨʽʰʝʥʴ ʧʦ ʢʦʞʥʽʡ ʟʤʽʥʥʽʡ. ʏʠʩʣʦ 

ʝʣʝʤʝʥʪʽʚ ʚʝʢʪʦʨʘ ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ʘʨʛʫʤʝʥʪʽʚ ʬʫʥʢʮʽʾ Find. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 4 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʟʘʩʦʙʘʤʠ MathCAD ʜʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MathCAD. 

2. ʈʦʟʚ'ʷʟʘʪʠ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʥʘʚʝʜʝʥʽ ʫ ʟʘʚʜʘʥʥʽ. 

3. ʇʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʟʥʘʡʜʝʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ. 

4. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪʫ ʦʩʦʙʠʩʪʽʡ ʧʘʧʮʽ. 

ɿʘʚʜʘʥʥʷ ʥʘ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ 

3. ʈʦʟʚôʷʟʘʪʠ ʩʠʩʪʝʤʠ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ: 
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʠʡ ʟʘʩʽʙ MathCAD ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ? 

2. ʗʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʧʠʩʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ? 

3. ʗʢʠʡ ʟʥʘʢ ʨʽʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ? 

4. ʗʢʠʡ ʯʠʩʝʣʴʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʽ ʩʠʩʪʝʤʠ 

ʨʽʚʥʷʥʽ.? 

4.5. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʩʝʨʝʜʦʚʠʱʽ 

MathCAD  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʦʧʝʨʘʮʽʡ 

ʪʨʝʙʘ ʚʤʽʪʠ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʽʚ ʪʘ 

ʦʜʝʨʞʘʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɻʦʣʦʚʥʘ ʤʝʪʘ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ - ʮʝ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʝʩʫʨʩʽʚ ʟ ʧʦʟʠʮʽʾ ʚʠʙʨʘʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʧʨʠ ʟʘʜʘʥʠʭ ʦʙʤʝʞʝʥʥʷʭ. ʊʠʧʦʚʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ 

ʤʝʪʦʜʫ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ: ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʝʤʣʽ ʧʽʜ ʢʫʣʴʪʫʨʠ, 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦ ʪʠʧʠ ʽ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

ʧʣʘʥʫʚʘʥʥʷ ʪʨʫʜʦʚʠʪʨʘʪ ʪʘ ʧʦʪʨʝʙʠ ʫ ʪʝʭʥʽʮʽ ʪʦʱʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʢʝʪʘ 

MathCAD, ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʠ ʧʦʜʽʙʥʽ ʨʦʟʨʘʭʫʥʢʠ. 

ʇʨʦʮʝʩ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʪʘ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʽʣʶʩʪʨʫʻʪʴʩʷ ʪʘʢʠʤ ʧʨʠʢʣʘʜʦʤ. 

ʇʨʠʢʣʘʜ. ʌʝʨʤʝʨʫ ʪʨʝʙʘ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʛʥʦʶ ʪʘ ʩʢʣʘʜʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʧʽʜʞʠʚʣʝʥʥʷ ʧʘʩʦʚʠʱʘ ʧʣʦʱʝʶ 20 ʛʘ ʪʘʢ, ʱʦʙ ʧʦʚʥʘ 

ʚʘʨʪʽʩʪʴ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ ʙʫʣʘ ʤʽʥʽʤʘʣʴʥʦʶ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʪʨʝʙʘ ʚʥʝʩʪʠ 75 

ʢʛ/ʛʘ ʘʟʦʪʫ, 25 ʢʛ/ʛʘ ʬʦʩʬʦʨʫ ʽ 35 ʢʛ/ʛʘ ʢʘʣʽʶ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʧʨʠ 

ʚʥʝʩʝʥʥʽ ʛʥʦʶ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 8 ʪ/ʛʦʜʠʥʫ, ʘ ʩʢʣʘʜʥʦʛʦ ʜʦʙʨʠʚʘ - 0,4 ʪ/ʛʦʜʠʥʫ 

ʧʨʠ ʨʝʩʫʨʩʘʭ ʯʘʩʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ 25 ʛʦʜʠʥ. 

ɺʘʨʪʽʩʪʴ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʜʦʙʨʠʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ. 

 

ɼʦʙʨʠʚʘ ɺʘʨʪʽʩʪʴ 

ʛʨʥ./ʪ 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʢʛ/ʪ 

ʘʟʦʪ ʬʦʩʬʦʨ ʢʘʣʽʡ 

ɻʥʽʡ 25 6 1,5 4 

ʉʢʣʘʜʥʽ 

ʜʦʙʨʠʚʘ 

1300 250 100 100 

 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʜʘʯʽ ʟʘ ʩʭʝʤʦʶ ʣʽʥʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 
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ʚʠʟʥʘʯʠʪʠ ʪʨʠ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ, ʘ ʩʘʤʝ: ʥʝʚʽʜʦʤʽ ʟʤʽʥʥʽ, ʮʽʣʴʦʚʫ 

ʬʫʥʢʮʽʶ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʤʽʥʥʠʭ. 

 

1. ʅʝʚʽʜʦʤʽ ʟʤʽʥʥʽ 

ɿʘʜʘʯʘ ʬʝʨʤʝʨʘ - ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʛʥʦʶ ʪʘ ʩʢʣʘʜʥʦʛʦ ʜʦʙʨʠʚʘ. ʊʦʤʫ 

ʧʦʟʥʘʯʠʤʦ ʯʝʨʝʟ: 

ʍ1 - ʢʽʣʴʢʽʩʪʴ ʛʥʦʶ,  

ʍ2 - ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʥʠʭ ʜʦʙʨʠʚ. 

2. ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ 

ʄʝʪʘ ʬʝʨʤʝʨʘ - ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʧʦʚʥʫ ʚʘʨʪʽʩʪʴ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ. 

ɻʥʽʡ ʦʙʭʦʜʠʪʴʩʷ ʡʦʤʫ ʧʦ 25 ʛʨʥ. ʟʘ ʪʦʥʥʫ, ʘ ʩʢʣʘʜʥʽ ʜʦʙʨʠʚʘ - ʧʦ 1300 ʛʨʥ. ʟʘ 

ʪʦʥʥʫ. ʇʦʚʥʘ ʚʘʨʪʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʫ ʚʠʛʣʷʜʽ:  

25 Ā X1 + 1300 Ā X2  

ʗʢʱʦ ʧʦʟʥʘʯʠʤʦ ʧʦʚʥʫ ʚʘʨʪʽʩʪʴ ʯʝʨʝʟ Z, ʪʦ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ, ʷʢʫ 

ʥʝʦʙʭʽʜʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

Z = 25 Ā X1 + 1300 Ā X2  

3. ʆʙʯʠʩʣʝʥʥʷ 

ʆʙʤʝʞʝʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ, ʧʦ-ʧʝʨʰʝ: 

ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʤʽʥʽʤʘʣʴʥʠʭ ʜʦʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʪʘ 

ʨʽʰʝʥʥʷʤ ʬʝʨʤʝʨʘ ʥʘ ʥʦʨʤʠ ʘʟʦʪʫ (75 ʢʛ/ʛʘ), ʬʦʩʬʦʨʫ (25 ʢʛ/ʛʘ) ʽ ʢʘʣʽʶ 

(35 ʢʛ/ʛʘ) ʽ, ʧʦ-ʜʨʫʛʝ: ʨʝʩʫʨʩʦʤ ʯʘʩʫ (25 ʛʦʜʠʥ). 

ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʦʙʤʝʞʝʥʥʷ ʥʘ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ. ɺ 1ʪ ʛʥʦʶ 

ʤʽʩʪʠʪʴʩʷ 6 ʢʛ, ʘ ʚ 1ʪ ʢʦʤʙʽʥʦʚʘʥʠʭ ʜʦʙʨʠʚ - 250 ʢʛ ʘʟʦʪʫ, ʪʦʙʪʦ ʚʩʴʦʛʦ ʚ ʛʥʦʾ 

ʤʽʩʪʠʪʴʩʷ 6 Ā X1 ʢʛ, ʘ ʚ ʢʦʤʙʽʥʦʚʘʥʠʭ ʜʦʙʨʠʚʘʭ ï 250 Ā X2 

ʢʛ ʘʟʦʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ, ʷʢʠʡ ʚʥʦʩʠʪʴʩʷ ʥʘ ʧʘʩʦʚʠʱʝ, 

ʩʪʘʥʦʚʠʪʴ 6 Ā X1 + 250 Ā X2 
 ʽ ʮʷ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʦʶ ʟʘ 

1500 ʢʛ, ʦʩʢʽʣʴʢʠ ʤʽʥʽʤʘʣʴʥʘ ʥʦʨʤʘ ʚʥʝʩʝʥʥʷ - 75 ʢʛ/ʛʘ, ʘ ʧʣʦʱʘ ʫʛʽʜʴ ï 20 ʛʘ. 

ɯʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ, ʦʙʤʝʞʝʥʥʷ ʧʦ ʘʟʦʪʫ ʟʘʧʠʩʫʶʪʴ ʫ ʚʠʛʣʷʜʽ: 

6 Ā X1 + 250 Ā X2  Ó 1500 

ɸʥʘʣʦʛʽʯʥʦ ʟʘʧʠʩʫʶʪʴ ʦʙʤʝʞʝʥʥʷ ʧʦ ʬʦʩʬʦʨʫ:  

5 Ā X1 + 100 Ā X2  Ó 500 

ʽ ʦʙʤʝʞʝʥʥʷ ʧʦ ʢʘʣʽʶ: 

4 Ā X1 + 100 Ā X2  Ó 700  

ʆʙʤʝʞʝʥʥʷ ʧʦ ʯʘʩʫ ʟʘʧʠʰʫʪʴʩʷ ʫ ʚʠʛʣʷʜʽ: 

1/8 Ā X1 + 1/0,4 Ā X2  Ò 25  

ʘʙʦ 

X1 + 20 Ā X2  Ò 200 

ʉʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ 

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʽ ʦʙʤʝʞʝʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʜʘʥʦʛʦ ʧʨʠʢʣʘʜʫ, 

ʟʘʜʘʥʽ ʣʽʥʽʡʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ, ʪʦʙʪʦ ʚʦʥʠ ʥʝ ʤʽʩʪʷʪʴ ʟʤʽʥʥʠʭ ʫ ʩʪʝʧʝʥʽ ʚʠʱʝ 

ʟʘ 1, ʘʙʦ ʜʦʙʫʪʢʫ ʟʤʽʥʥʠʭ. ɺʦʥʠ ʜʝʪʝʨʤʽʥʦʚʘʥʽ, ʦʩʢʽʣʴʢʠ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠ 

ʟʤʽʥʥʠʭ ʽ ʦʙʤʝʞʝʥʥʷ - ʧʦʩʪʽʡʥʽ ʚʝʣʠʯʠʥʠ. ʅʝʚʽʜʦʤʽ ʟʤʽʥʥʽ X1 ʽ X2 ʥʝ ʤʦʞʫʪʴ 

ʥʘʙʫʚʘʪʠ ʚʽʜ'ʻʤʥʠʭ ʟʥʘʯʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʥʝʩʝʥʥʷ ʚ̔ ʜ'ʻʤʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʙʨʠʚ ʥʝ 
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ʤʘ̒ ʬʽʟʠʯʥʦʛʦ ʩʝʥʩʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʠʣʫʯʘʻʪʴʩʷ ʫʤʦʚʘ ʥʝ ʧʨʦʪʠʩʪʘʚʣʝʥʥʷ, 

ʪʦʙʪʦ 

X1 Ó 0,  X2 Ó 0 

ʂʨʽʤ ʪʦʛʦ, X1 ʽ ʍ2 ʧʨʠ ʟʘʟʥʘʯʝʥʠʭ ʦʙʤʝʞʝʥʥʷʭ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʙʫʜʴ-

ʷʢʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʦʟʥʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʥʝʧʝʨʝʨʚʥʦʩʪʽ. 

 

ʈʦʟʚ'ʷʟʦʢ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

Á ʟʘʧʠʩʫʶʪʴ ʥʘʙʣʠʞʝʥʽ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ (ʷʢ ʧʨʘʚʠʣʦ, ʩʠʤʚʦʣʫ 

ʥʝʚʽʜʦʤʦʾ ʚʝʣʠʯʠʥʠ ʥʘʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 1); 

Á ʟʘʧʠʩʫʶʪʴ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ; 

Á ʟʘʧʠʩʫʶʪʴ ʢʣʶʯʦʚʝ ʩʣʦʚʦ ʧʦʯʘʪʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ Given 

(ɿʘʜʘʥʦ); 

Á ʟʘʧʠʩʫʶʪʴ ʨʽʚʥʷʥʥʷ (ʥʝʨʽʚʥʦʩʪʽ) ʦʙʤʝʞʝʥʴ, ʥʘ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʤʽʩʪʴ ʟʥʘʢʘ ʜʦʨʽʚʥʶʻ (=) ʟʥʘʢʠ (Ó, Ò); 

Á ʚʠʚʦʜʷʪʴ ʰʘʙʣʦʥ ʤʘʪʨʠʮʽ ʚ ʦʜʠʥ ʩʪʦʚʧʯʠʢ ʽ ʚ n ʨʷʜʢʽʚ, ʜʝ n - ʯʠʩʣʦ 

ʥʝʚʽʜʦʤʠʭ; 

Á ʟʘʧʦʚʥʶʶʪʴ ʤʘʪʨʠʮʶ ʩʠʤʚʦʣʘʤʠ ʥʝʚʽʜʦʤʠʭ; 

Á ʥʘʜʘʶʪʴ ʤʘʪʨʠʮʽ ʟʥʘʯʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʣʦʚʘ: Minimize  - ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʥʝʚʽʜʦʤʠʭ, ʷʢʽ ʙ ʤʽʥʽʤʽʟʫʚʘʣʠ ʬʫʥʢʮʽʶ, ʘʙʦ Maximize - ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʟʥʘʯʝʥʴ ʥʝʚʽʜʦʤʠʭ, ʷʢʽ ʙ ʤʘʢʩʠʤʽʟʫʚʘʣʠ ʬʫʥʢʮʽʶ; 

Á ʫ ʜʫʞʢʘʭ ʧʽʩʣʷ ʩʣʦʚʘ ʚʚʦʜʷʪʴ, ʯʝʨʝʟ ʢʦʤʫ ʩʠʤʚʦʣ ʬʫʥʢʮʽʾ ʪʘ ʥʝʚʽʜʦʤʽ; 

Á ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʟʥʘʯʝʥʴ ʥʝʚʽʜʦʤʠʭ ʟʘʧʠʩʫʶʪʴ ʾʭ ʩʠʤʚʦʣʠ ʪʘ ʚʠʚʦʜʷʪʴ 
ʟʥʘʢ ʜʦʨʽʚʥʶʻ (=). 

ʇʨʠʢʣʘʜ ʨʦʟʚôʷʟʢʫ ʥʘʚʝʜʝʥʦʾ ʟʘʜʘʯʽ ʫ MathCAD ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʧʽʜʞʠʚʣʝʥʥʷ 

ʣʫʛʫ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ 111,1 ʪ ʛʥʦʶ ʽ 3,3 ʪ ʢʦʤʙʽʥʦʚʘʥʠʭ  ʜʦʙʨʠʚ, ʟʘʪʨʘʪʠʚʰʠ 

7111 ʛʨʠʚʝʥʴ. 

 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ5 

ʄʝʪʘ ʨʦʙʦʪʠ: ʥʘʚʯʠʪʠʩʷ ʟʥʘʭʦʜʠʪʠ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʤʘʪʝʤʘʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ MathCAD. 

2. ʇʦʙʫʜʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʚʝʜʝʥʦʾ ʫ ʟʘʚʜʘʥʥʽ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ: 

ʟʘʧʠʩʘʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʪʘ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ ʥʝʚʽʜʦʤʠʭ. 

3. ɿʥʘʡʪʠ ʥʝʚʽʜʦʤʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʾ minimize ʘʙʦ maximize. 

4. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʙʨʘʚʰʠ ʚʘʨʽʘʥʪ ʟʘ ʥʦʤʝʨʦʤ 

ʫ ʩʧʠʩʢʫ ʛʨʫʧʠ. 

5. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

6. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ MathCAD. 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ɺʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʣʦʱʽ ʧʦʩʽʚʫ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʪʘ ̫ʯʤʝʥʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʘʣʦʚʦʛʦ ʟʙʦʨʫ ʟʝʨʥʘ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʇʽʜ 

ʢʫʣʴʪʫʨʠ ʚʽʜʚʦʜʠʪʴʩʷ 630 ʛʘ ʨʽʣʣʽ, ʧʨʠʯʦʤʫ ʧʽʜ ʷʯʤʽʥʴ ï ʥʝ ʙʽʣʴʰʝ 400 ʛʘ. ʅʘ 

ʧʨʦʚʝʜʝʥʥʷ ʫʩʽʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ ʧʣʘʥʫʻʪʴʩʷ 
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ʟʘʪʨʘʪʠʪʠ ʥʝ ʙʽʣʴʰʝ 6700 ʣʶʜʠʥʦ-ʜʥʽʚ. ɺʠʪʨʘʪʠ ʧʨʘʮʽ ʪʘ ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ 

ʢʫʣʴʪʫʨ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ. 

 

 ʂʫʣʴʪʫʨʠ 

ʆʟʠʤʘ 

ʧʰʝʥʠʮʷ 

ʗʯʤʽʥʴ 

ɺʠʪʨʘʪʠ ʧʨʘʮʽ, (ʣʶʜʠʥʦ-ʜʥʽʚ)/ʛʘ 15 7 

ʉʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ, ʮ/ʛʘ 35 23 
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3.        4. 
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13.        14. 
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21.        22. 
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23.        24. 
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʠʡ ʧʦʨʷʜʦʢ ʬʦʨʤʫʚʘʥʥʷ ʟʘʜʘʯʽ ʧʦ ʩʭʝʤʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ? 

2. ʗʢʠʡ ʧʦʨʷʜʦʢ ʟʘʧʠʩʫ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ MathCAD? 
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3. ʗʢʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʚôʷʟʢʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ? 

4. ʋ ̫ʢʠʭ ʚʠʧʘʜʢʘʭ ʟʘʧʠʩʫʶʪʴʩʷ ʥʘʟʚʠ ʬʫʥʢʮʽʡ Minimize ʪʘ Maximize? 

 

4.6. ʇʦʰʫʢ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ 

ɼʦ ʟʘʚʜʘʥʴ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʧʦʰʫʢ ʾʾ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ (ʥʘʡʙʽʣʴʰʦʛʦ) ʘʙʦ ʤʽʥʽʤʘʣʴʥʦʛʦ (ʥʘʡʤʝʥʰʦʛʦ) ʟʥʘʯʝʥʴ ʚ 

ʜʝʷʢʽʡ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʽʚ. ɿʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙʤʝʞʝʥʽ ʜʝʷʢʠʤ ʽʥʪʝʨʚʘʣʦʤ, ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʽ 

ʨʽʚʥʷʥʴ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʜʽʡʩʥʶʶʪʴ ʧʦʰʫʢ ʝʢʩʪʨʝʤʫʤʫ ʚ ʦʙʣʘʩʪʽ 

ʦʙʤʝʞʝʥʥʷ ʘʨʛʫʤʝʥʪʽʚ ʽ ʥʘʟʠʚʘʶʪʴ ʡʦʛʦ ʫʤʦʚʥʠʤ ʝʢʩʪʨʝʤʫʤʦʤ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ ʟʘʜʘʯʽ ʟʥʘʭʦʜʞʝʥʥʷ ʣʦʢʘʣɹ ʥʦʛʦ  ̔ʛʣʦʙʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ. 

ʃʦʢʘʣʴʥʠʭ ʝʢʩʪʨʝʤʫʤʽʚ ʤʦʞʝ ʙʫʪʠ ʜʝʢʽʣʴʢʘ, ʛʣʦʙʘʣʴʥʠʤ - ʤʦʞʝ ʙʫʪʠ ʦʜʠʥ. 

ʑʦʙ ʟʥʘʡʪʠ ʛʣʦʙʘʣʴʥʠʡ ʝʢʩʪʨʝʤʫʤ ʪʨʝʙʘ ʩʧʦʯʘʪʢʫ ʟʥʘʡʪʠ ʚʩʽ ʣʦʢʘʣʴʥʽ, ʘ 

ʧʦʪʽʤ ʚʠʙʨʘʪʠ ʽʟ ʥʠʭ ʥʘʡʙʽʣʴʰʝ (ʥʘʡʤʝʥʰʝ) ʟʥʘʯʝʥʥʷ. 

ʊʦʯʢʘ ʭ0 ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʯʢʦʶ ʣʦʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʫ (ʘʙʦ ʤʽʥʽʤʫʤʫ) 

ʬʫʥʢʮʽʾ f (x) , ʷʢʱʦ ʽʩʥʫʻ ʪʘʢʠʡ ʦʢʽʣ 0<|ʭ-ʭ0|<ŭ ʪʦʯʢʠ ʭ0,  ʷʢʠʡ ʥʘʣʝʞʠʪɹ  

ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʽ ʜʣʷ ʚʩʽʭ ʭ ʟ ʮʴʦʛʦ ʦʢʦʣʫ ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʝʨʽʚʥʽʩʪʴ f(ʭ)<f(ʭ0), ʘʙʦ f(x)> f (x0). ʊʦʯʢʠ ʣʦʢʘʣʴʥʦʛʦ ʤʽʥʽʤʫʤʫ, ʘʙʦ 

ʣʦʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʫ ʥʘʟʠʚʘʶʪʴʩʷ ʪʦʯʢʘʤʠ ʣʦʢʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ, ʘ 

ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʚ ʮʠʭ ʪʦʯʢʘʭ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʣʦʢʘʣʴʥʠʤ 

ʤʽʥʽʤʫʤʦʤ, ʘʙʦ ʣʦʢʘʣʴʥʠʤ ʤʘʢʩʠʤʫʤʦʤ, ʘʙʦ ʣʦʢʘʣʴʥʠʤ ʝʢʩʪʨʝʤʫʤʦʤ. 

ʇʦʥʷʪʪʷ ʝʢʩʪʨʝʤʫʤʫ ʥʦʩʠʪʴ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʫ ʪʦʤʫ ʨʦʟʫʤʽʥʥʽ, ʱʦ 

ʥʝʨʽʚʥʽʩʪʴ f(ʭ)<f(ʭ0), ʘʙʦ f(x)> f (x0) ʤʦʞʝ ʽ ʥʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʜʣʷ ʫʩʽʭ ʟʥʘʯʝʥʴ 

ʭ ʟ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʘʣʝ ʚʦʥʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʣʠʰʝ ʫ 

ʜʝʷʢʦʤʫ ʦʢʦʣʽ ʪʦʯʢʠ ʭ0. ʅʝ ʩʣʽʜ ʧʣʫʪʘʪʠ ʣʦʢʘʣʴʥʠʡ ʤʘʢʩʠʤʫʤ ʟ ʥʘʡʙʽʣʴʰʠʤ 

ʟʥʘʯʝʥʥʷʤ ʬʫʥʢʮʽʾ, ʷʢʦʛʦ ʚʦʥʘ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʚ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ (ʡʦʛʦ 

ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʘʙʩʦʣʶʪʥʠʤ ʤʘʢʩʠʤʫʤʦʤ). ʃʦʢʘʣʴʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʤʦʞʝ 

ʙʫʪʠ ʜʝʢʽʣʴʢʘ, ʘʙʩʦʣʶʪʥʠʡ ʤʘʢʩʠʤʫʤ ʤʦʞʝ ʙʫʪʠ ʪʽʣʴʢʠ ʦʜʠʥ. ʎʝ ʩʘʤʝ 

ʩʪʦʩʫʻʪʴʩʷ ʣʦʢʘʣʴʥʦʛʦ ʽ ʘʙʩʦʣʶʪʥʦʛʦ ʤʽʥʽʤʫʤʽʚ. 

 

ʇʦʰʫʢ ʣʦʢʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ 

ɼʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʧʦʰʫʢʫ ʣʦʢʘʣʴʥʠʭ ʤʽʥʽʤʫʤʫ ʽ ʤʘʢʩʠʤʫʤʫ ʚ 

MathCAD ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ Minimi ze ʽ Maximize, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʫ ʤʝʞʘʭ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ, ʪʘʢ ʽ 

ʘʚʪʦʥʦʤʥʦ: 

Minimize(f, ʭ1,...,ʭʤ) - ʚʝʢʪʦʨ ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʽʚ, ʟʘ ʷʢʠʭ ʬʫʥʢʮʽʷ f ʜʦʩʷʛʘʻ 

ʤʽʥʽʤʫʤʫ; 

Maximize(f,x1,...,xM) - ʚʝʢʪʦʨ ʟʥʘʯʝʥʴ ʘʨʛʫʤʝʥʪʽʚ, ʟʘ ʷʢʠʭ ʬʫʥʢʮʽʷ f ʜʦʩʷʛʘʻ 

ʤʘʢʩʠʤʫʤʫ; 

(f, ʭ1Ă...,ʭʤ) - ʬʫʥʢʮʽʷ; 



300 

 

x1,...,ʭʤ - ʘʨʛʫʤʝʥʪʠ, ʟʘ ʷʢʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʥʽʤʽʟʘʮʽʷ/ʤʘʢʩʠʤʽʟʘʮʽʷ 

ʬʫʥʢʮʽʾ. 

ʋʩʽʤ ʘʨʛʫʤʝʥʪʘʤ ʬʫʥʢʮʽʾ f ʧʦʧʝʨʝʜʥʴʦ ʥʘʜʘʶʪʴ ʜʝʷʢʠʭ ʟʥʘʯʝʥʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʥʘ ʽʥʪʝʨʚʘʣʽ ʚʽʜ -Ð ʜʦ +Ð, 

ʦʩʢʽʣʴʢʠ ʥʽʷʢʠʭ ʜʦʜʘʪʢʦʚʠʭ ʦʙʤʝʞʝʥʴ ʥʘ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʽʚ ʥʝ ʚʚʦʜʠʪʴʩʷ. 

ʇʨʠʢʣʘʜ 1 

 

 

 

ʇʨʠʢʣʘʜ 2 

 

ʇʦʰʫʢ ʫʤʦʚʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ 

ʟʘʜʘʻʪʴʩʷ ʬʫʥʢʮʽʷ 

ʟʘʜʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʝ ʥʘʙʣʠʞʝʥʥʷ ʘʨʛʫʤʝʥʪʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ 

ʟʘʜʘʻʪʴʩʷ ʽʥʰʝ ʧʦʯʘʪʢʦʚʝ ʥʘʙʣʠʞʝʥʥʷ 

ʘʨʛʫʤʝʥʪʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ ʜʣʷ ʥʦʚʦʛʦ  

ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ 

ɿʘʜʘʻʪʴʩʷ ʬʫʥʢʮʽʷ 

ɿʘʜʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʝ ʥʘʙʣʠʞʝʥʥʷ ʘʨʛʫʤʝʥʪʫ 

ɿʥʘʭʦʜʠʪʴʩʷ ʤʘʢʩʠʤʫʤ ʬʫʥʢʮʽʾ 

ɿʘʜʘʻʪʴʩʷ ʽʥʰʝ ʧʦʯʘʪʢʦʚʝ ʥʘʙʣʠʞʝʥʥʷ 

ʘʨʛʫʤʝʥʪʫ 

 

ʄʘʢʩʠʤʫʤ ʬʫʥʢʮʽʾ ʜʣʷ ʽʥʰʦʛʦ ʟʥʘʯʝʥʥʷ 

ʘʨʛʫʤʝʥʪʫ ʥʝ ʟʥʘʡʜʝʥʦ, ʦʩʢʽʣʴʢʠ ʧʦʯʘʪʢʦʚʝ 

ʥʘʙʣʠʞʝʥʥʷ ʚʠʡʰʣʦ ʟʘ ʤʝʞʽ ʣʦʢʘʣʴʥʦʛʦ 

ʝʢʩʪʨʝʤʫʤʫ 
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ɺ ʟʘʜʘʯʘʭ ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ ʬʫʥʢʮʽʾ ʤʽʥʽʤʽʟʘʮʽʾ ʽ ʤʘʢʩʠʤʽʟʘʮʽʾ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʙʣʦʢʫ, ʪʦʙʪʦ ʧʦʧʝʨʝʜʫ ʥʠʭ ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʢʣʶʯʦʚʝ ʩʣʦʚʦ Given. ʇʽʩʣʷ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʣʝʚʠʭ 
ʦʧʝʨʘʪʦʨʽʚ ʟʘʧʠʩʫʶʪʴʩʷ ʣʦʛʽʯʥʽ ʚʠʨʘʟʠ (ʥʝʨʽʚʥʦʩʪʽ, ʨʽʚʥʷʥʥʷ), ʷʢʽ ʟʘʜʘʶʪʴ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʽʚ ʬʫʥʢʮʽʾ. 

ʇʨʠʢʣʘʜ 3 

 
ʇʨʠʢʣʘʜ 4 

 
ʇʨʠʢʣʘʜ 5 

 
 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 6 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʟʘʩʦʙʘʤʠ MathCAD ʜʣʷ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ 

ʬʫʥʢʮʽʾ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ 
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ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MathCAD. 

2. ɿʥʘʡʪʠ ʝʢʩʪʨʝʤʫʤʠ ʬʫʥʢʮʽʡ, ʥʘʚʝʜʝʥʠʭ ʫ ʟʘʚʜʘʥʥʽ. 

3. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʦʩʦʙʠʩʪʽʡ ʧʘʧʮʽ. 

4. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʟ MathCAD. 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

1. ɿʥʘʡʪʠ ʣʦʢʘʣʴʥʽ ʝʢʩʪʨʝʤʫʤʠ ʬʫʥʢʮʽʡ: 

1ʷʢʱʦ,234)(

1ʷʢʱʦ,13106)(

1ʷʢʱʦ,3117)(

245

234

34

-=+-+=

-=+-+=

=-+=

xxxxxf

xxxxxf

xxxxxf

 

4. ɿʥʘʡʪʠ ʫʤʦʚʥʠʡ ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ 

100,2342)( 245 <<+-+= xxxxxf  

5. ɿʥʘʡʪʠ ʫʤʦʚʥʠʡ ʤʘʢʩʠʤʫʤ ʬʫʥʢʮʽʾ 

03,2342)( 245 <<-+-+= xxxxxf  

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʫʤʦʚʥʠʤ ʝʢʩʪʨʝʤʫʤʦʤ ʬʫʥʢʮʽʾ? 

2. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʣʦʢʘʣʴʥʠʤ ʽ ʛʣʦʙʘʣʴʥʠʤ ʝʢʩʪʨʝʤʫʤʘʤʠ ʬʫʥʢʮʽʾ? 

3. ʗʢʽ ʟʘʩʦʙʠ MathCAD ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʰʫʢʫ ʣʦʢʘʣʴʥʦʛʦ 

ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ? 

4. ʗʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʫʥʢʮʽʡ Minimize  ̔Maximize ʜʣʷ 

ʧʦʰʫʢʫ ʣʦʢʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ? 

5. ʗʢʽ ʟʘʩʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʰʫʢʫ ʫʤʦʚʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ? 

6. ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦʰʫʢ ʣʦʢʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ ʚʽʜ ʧʦʰʫʢʫ ʫʤʦʚʥʦʛʦ 

ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ? 

4.7. ʇʦʰʫʢ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʜʝʢʽʣʴʢʦʭ ʟʤʽʥʥʠʭ 

ɹʘʛʘʪʦ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʠ, ʥʘʫʢʠ, ʪʝʭʥʽʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʧʠʩʘʥʽ ʬʫʥʢʮʽʷʤʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ.  

ʌʫʥʢʮʽʻʶ ʜʝʢʽʣʴʢʦʭ (ʥʘʧʨʠʢʣʘʜ, ʜʚʦʭ) ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʥʘʟʠʚʘʻʪʴʩʷ 

ʦʜʥʦʟʥʘʯʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʞʥʽʡ ʧʘʨʽ ʜʽʡʩʥʠʭ ʯʠʩʝʣ (x1, x2) ʽʟ ʤʥʦʞʠʥʠ X12 

ʻʜʠʥʦʤʫ ʜʽʡʩʥʦʤʫ ʯʠʩʣʫ y ʽʟ ʤʥʦʞʠʥʠ Y. ɸʥʘʣʽʪʠʯʥʦ ʮʶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʟʘʧʠʩʫʶʪʴ ʪʘʢ: y = f(x1,x2) 

ʘʙʦ  z = f(x,y).  

ʄʥʦʞʠʥʘ X12 ʥʘʟʠʚʘʻʪʴʩʷ ʦʙʣʘʩʪʶ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʘ ʤʥʦʞʠʥʘ Y 

ʥʘʟʠʚʘʻʪʴʩʷ ʦʙʣʘʩʪʶ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ. ʆʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʷʚʣʷʻ 

ʩʦʙʦʶ ʯʘʩʪʠʥʫ ʧʣʦʱʠʥʠ, ʷʢʘ ʦʙʤʝʞʝʥʘ ʟʘʤʢʥʫʪʦʶ ʢʨʠʚʦʶ (ʩʘʤʘ ʢʨʠʚʘ ʤʦʞʝ 
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ʷʢ ʥʘʣʝʞʘʪʠ ʜʦ ʦʙʣʘʩʪʽ, ʪʘ ʽ ʥʝ ʚʭʦʜʠʪʠ ʜʦ ʥʝʾ).  

ʅʘʧʨʠʢʣʘʜ, ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 2
2

2
1

2 xxay --=  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ 

ʫʤʦʚʠ .0 22
2

2
1

2
2

2
1

2 axxxxa ¢+²--   ʘʙʦ   ʆʪʞʝ, ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʻ ʢʨʫʛ 

ʨʘʜʽʫʩʘ  ʘ. 

ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ  z = f(x, y)  ʚʽʜ ʜʚʦʭ ʟʤʽʥʥʠʭ ʙʫʜʫʻʪʴʩʷ ʫ ʪʨʴʦʭʤʽʨʥʽʡ 

ʜʝʢʘʨʪʦʚʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʟ ʦʨʜʠʥʘʪʦʶ  z  ʽ ʘʙʩʮʠʩʘʤʠ  x, y. ɻʨʘʬʽʢ 

ʬʫʥʢʮʽʾ   z = f(x, y)  ʤʘʻ ʚʠʛʣʷʜ ʜʝʷʢʦʾ ʧʦʚʝʨʭʥʽ. ʃʽʥʽʻʶ ʨʽʚʥʷ ʬʫʥʢʮʽʾ  

z = f(x, y)  ʥʘʟʠʚʘʻʪʴʩʷ ʣʽʥʽʷ  f(x, y) = c = const  ʥʘ ʧʣʦʱʠʥʽ  X0Y,  ʫ ʪʦʯʢʘʭ ʷʢʦʾ 

ʬʫʥʢʮʽʷ  z ʧʨʠʡʤʘʻ ʧʦʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ  c.  ʅʘʧʨʠʢʣʘʜ, ʣʽʥʽʷʤʠ ʨʽʚʥʷ ʬʫʥʢʮʽʾ  

z =  x2 + y2  ̒  ʢʦʥʮʝʥʪʨʠʯʥʽ ʢʦʣʘ  x2 + y2 = ʩ (ʩ  > 0).  

ʌʫʥʢʮʽʾ ʚʽʜ ʪʨʴʦʭ  u = f(x, y, z)  ʽ ʙʽʣʴʰʝ  y = f(x1 ,x2,é, xn)  ʟʤʽʥʥʠʭ 

ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʟʠʪʠ ʥʝʤʦʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʥʝ ʤʦʞʥʘ ʫʷʚʠʪʠ ʤʘʪʝʨʽʘʣʴʥʠʡ 

ʧʨʦʩʪʽʨ ʽʟ ʨʦʟʤʽʨʥʽʩʪʶ ʙʽʣʴʰʝ ʪʨʴʦʭ. ɸʣʝ ʜʣʷ ʬʫʥʢʮʽʾ ʚʽʜ ʪʨʴʦʭ ʟʤʽʥʥʠʭ 

u = f(x, y, z)  ʤʦʞʥʘ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ ʧʦʚʝʨʭʥʽ ʨʽʚʥʷ. ʇʦʚʝʨʭʥʝʶ ʨʽʚʥʷ ʬʫʥʢʮʽʾ  

u = f(x, y, z)  ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʚʝʨʭʥʷ   f(x, y, z) = ʩ,  ʫ ʪʦʯʢʘʭ ʷʢʦʾ ʬʫʥʢʮʽʷ 

ʧʨʠʡʤʘʻ ʧʦʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ  u = c. ʅʘʧʨʠʢʣʘʜ, ʧʦʚʝʨʭʥʷʤʠ ʨʽʚʥʷ ʬʫʥʢʮʽʾ  u = 

x2 + y2 + z2  ʻ ʩʽʤʝʡʩʪʚʦ ʢʫʣʴ x2 + y2 + z2 = c . 

ʋ ʪʦʯʮʽ  (ʭ0, ʫ0)  ʬʫʥʢʮʽʷ  z = f(x, y)  ʤʘʻ ʝʢʩʪʨʝʤʫʤ (ʤʘʢʩʠʤʫʤ, 

ʤʽʥʽʤʫʤ), ʷʢʱʦ ʾʾ ʟʥʘʯʝʥʥʷ ʫ ʮʽʡ ʪʦʯʮʽ z = f(x0, y0) ʡ ʙʫʜʴ-ʷʢʽʡ ʽʥʰʽʡ ʪʦʯʮʽ  (x, 

y) ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʘʤ 

),(),( 00 yxfyxf >  ʫ ʚʠʧʘʜʢʫ ʤʘʢʩʠʤʫʤʫ, 

),(),( 00 yxfyxf <  ʫ ʚʠʧʘʜʢʫ ʤʽʥʽʤʫʤʫ. 

ʋ ʪʦʯʮʽ ʝʢʩʪʨʝʤʫʤʫ  (ʭ0, ʫ0)  ʯʘʩʪʠʥʥʽ ʧʦʭʽʜʥʽ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ: 

0
),(

,0
),( 0000 =

µ

µ
=

µ

µ

y

yxf

x

yxf
  .  

ʎʽ ʨʽʚʥʦʩʪʽ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʝʢʩʪʨʝʤʫʤʫ, ʘ ʪʦʯʢʠ, ʚ ʷʢʠʭ ʯʘʩʪʠʥʥʽ 

ʧʦʭʽʜʥʽ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ, ʥʘʟʠʚʘʶʪʴʩʷ ʩʪʘʮʽʦʥʘʨʥʠʤʠ. 

ʗʢʱʦ ʜʠʩʢʨʠʤʽʥʘʥʪ 

,0)],([),(),( 2
000000

2 >¡¡-¡¡¡¡=-=D yxfyxfyxfBAC xyyx   

ʪʦ ʬʫʥʢʮʽʷ ʚ ʪʦʯʮʽ  (ʭ0, y0)  ʤʘʻ ʤʘʢʩʠʤʫʤ ʧʨʠ  ɸ > 0  ʘʙʦ  ʉ < 0. ʗʢʱʦ 

ʜʠʩʢʨʠʤʽʥʘʥʪ ʤʝʥʰʝ ʥʫʣʷ, ʪʦ ʚ ʪʦʯʮʽ  (ʭ0, y0)  ʝʢʩʪʨʝʤʫʤʫ ʥʝʤʘʻ. ʎʽ ʫʤʦʚʠ ʻ 

ʜʦʩʪʘʪʥʽʤʠ ʫʤʦʚʘʤʠ ʽʩʥʫʚʘʥʥʷ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʩʪʨʝʤʫʤʫ. 

ʋ ʚʠʧʘʜʢʫ ʬʫʥʢʮʽʡ ʙʘʛʘʪʴʦʭ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ 

ʫʤʦʚʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ.  ɼʣʷ ʬʫʥʢʮʽʾ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ  z = f(x, y) 

ʫʤʦʚʥʠʤ ʝʢʩʪʨʝʤʫʤʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʝʢʩʪʨʝʤʫʤ ʮʽʻʾ ʬʫʥʢʮʽʾ, ʷʢʠʡ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘ ʫʤʦʚʦʶ, ʱʦ ʟʤʽʥʥʽ  x  i  y  ʟʚ'ʷʟʘʥʽ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʷʥʥʷʤ  ű(x, y) = 0  

(ʨʽʚʥʷʥʥʷ ʟʚ'ʷʟʢʫ). 

ɿʥʘʭʦʜʞʝʥʥʷ ʫʤʦʚʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʚʠʯʘʡʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʃʘʛʨʘʥʞʘ 

Z = f(x, y)  +  ɚű(x, y),  

ʜʝ ɚ ï ʥʝʚʠʟʥʘʯʝʥʠʡ ʧʦʩʪʽʡʥʠʡ ʤʥʦʞʥʠʢ. ʊʦʜʽ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ 

ʝʢʩʪʨʝʤʫʤʫ ʟʚʝʜʝʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʪʨʴʦʭ ʨʽʚʥʷʥʴ: 
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ʑʦʙ ʟʥʘʡʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʫ ʟʘʤʢʥʫʪʽʡ ʦʙʣʘʩʪʽ, ʪʨʝʙʘ 

ʦʙʯʠʩʣʠʪʠ ʩʪʘʮʽʦʥʘʨʥʽ ʪʦʯʢʠ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʜʘʥʽʡ ʦʙʣʘʩʪʽ, ʽ ʟʥʘʯʝʥʥʷ 

ʬʫʥʢʮʽʾ ʫ ʮʠʭ ʪʦʯʢʘʭ; ʟʥʘʡʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʥʘ ʣʽʥʽʾ ʛʨʘʥʠʮʽ 

ʦʙʣʘʩʪʽ; ʟʽ ʚʩʽʭ ʟʥʘʡʜʝʥʠʭ ʟʥʘʯʝʥʴ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰʝ ʪʘ ʥʘʡʤʝʥʰʝ. 

 

ɿʥʘʭʦʜʞʝʥʥʷ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʜʝʢʽʣʴʢʦʭ ʟʤʽʥʥʠʭ ʫ Mathcad 

ʇʨʘʚʠʣʘ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʜʝʢʽʣʴʢʦʭ ʟʤʽʥʥʠʭ ʫ Mathcad 

ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʦʜʥʽʻʾ 

ʟʤʽʥʥʦʾ. 

ʇʨʠʢʣʘʜ 1. 

 

ʇʨʠʢʣʘʜ 2. 

 

ɻʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʢʣʘʜʫ 2. 
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ɼʣʷ ʛʨʘʬʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ (ʧʨʠʢʣʘʜ 2) ʚʠʢʦʥʫʶʪʴ ʪʘʙʫʣʶʚʘʥʥʷ ʬʫʥʢʮʽʾ ʽ 

ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʫ. ɼʣʷ ʮʴʦʛʦ ʟʘʜʘʶʪʴ ʤʝʞʽ ʟʤʽʥʶʚʘʥʥʷ ʘʨʛʫʤʝʥʪʽʚ ʽ 

ʦʪʨʠʤʫʶʪʴ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ. ʆʩʢʽʣʴʢʠ ʬʫʥʢʮʽʷ ʚʽʜ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ, 

ʪʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʙʠʨʘʶʪʴ ʰʘʙʣʦʥ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʥʘʜʘʥʥʷ ʛʨʘʬʽʢʫ ʜʘʥʦʛʦ 

ʚʠʛʣʷʜʫ ʚʠʢʣʠʢʘʶʪʴ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ ʧʦʚʝʨʭʥʽ (ʧʦʜʚʽʡʥʠʡ ʢʣʽʢ ʫ ʙʫʜʴ-ʷʢʽʡ 

ʪʦʯʮʽ ʛʨʘʬʽʢʘ) ʽ ʥʘʣʘʰʪʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʘʨʘʤʝʪʨʠ. 
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ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ 7 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʟʘʩʦʙʘʤʠ MathCAD ʜʣʷ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ 

ʬʫʥʢʮʽʾ ʜʝʢʽʣʴʢʦʭ ʟʤʽʥʥʠʭ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ 

1. ɿʘʚʘʥʪʘʞʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MathCAD. 

2. ɿʥʘʡʪʠ ʝʢʩʪʨʝʤʫʤʠ ʬʫʥʢʮʽʡ, ʥʘʚʝʜʝʥʠʭ ʫ ʟʘʚʜʘʥʥʽ. 

3. ɿʙʝʨʝʛʪʠ ʜʦʢʫʤʝʥʪ ʚ ʦʩʦʙʠʩʪʽʡ ʧʘʧʮʽ. 

4. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʠ ʟ MathCAD. 

 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

1. ɿʥʘʡʪʠ ʥʘʡʙʽʣʴʰʝ ʪʘ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 
22 yxz -=  ʫ ʢʨʫʟʽ 

.422 ¢+yx  

2. ɿʥʘʡʪʠ ʥʘʡʙʽʣʴʰʝ ʄ ʪʘ ʥʘʡʤʝʥʰʝ ʪ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ xyz=  ʫ ʢʨʫʟʽ 

.122 ¢+yx  

3. ɿʥʘʡʪʠ ʥʘʡʙʽʣʴʰʝ ʄ ʪʘ ʥʘʡʤʝʥʰʝ ʪ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 

ʭʭʫyxz 422 --+=  ʫ ʟʘʤʢʥʝʥʽʡ ʦʙʣʘʩʪʽ, ʦʙʤʝʞʝʥʽʡ ʧʨʷʤʠʤʠ ,0=ʭ  

,0=ʫ  .01232 =-+ʫʭ  

4. ɿʥʘʡʪʠ ʥʘʡʙʽʣʴʰʝ ʄ ʪʘ ʥʘʡʤʝʥʰʝ ʪ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʭʫyxz ++=  

ʫ ʢʚʘʜʨʘʪʽ, ʦʙʤʝʞʝʥʦʤʫ ʧʨʷʤʠʤʠ ,1=ʭ  2=ʭ  ,2=ʫ  .3=ʫ  

5. ɿʥʘʡʪʠ ʥʘʡʙʽʣʴʰʝ ʄ ʪʘ ʥʘʡʤʝʥʰʝ ʪ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 

( )ʫʭyxz +++= sinsinsin  ʫ ʧʨʷʤʦʢʫʪʥʠʢʫ ,
2

0
p
¢¢ʭ  .

2
0

p
¢¢ʫ  

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʗʢʠʡ ʤʝʭʘʥʽʟʤ ʧʦʰʫʢʫ ʚ MathCAD  ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʜʚʦʭ ʟʤʽʥʥʠʭ? 

2. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʙʫʜʦʚʘʥʫ ʬʫʥʢʮʽʶ Given? 

3. ʗʢ ʟʘʜʘʪʠ ʽʥʪʝʨʚʘʣ ʜʣʷ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ? 

4. ʏʠ ʧʦʪʨʽʙʥʦ ʟʘʜʘʚʘʪʠ ʧʦʯʘʪʢʦʚʝ ʥʘʙʣʠʞʝʥʥʷ? 

5. ʑʦ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʥʝʟʥʘʭʦʜʞʝʥʥʷ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʫ ʟʘʜʘʥʦʤʫ 

ʽʥʪʝʨʚʘʣʽ? 

 

4.8. ɿʥʘʭʦʜʞʝʥʥʷ ʛʨʘʥʠʮʴ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ, ʬʫʥʢʮʽʡ ʫ Mathcad 

ʆʟʥʘʯʝʥʥʷ. ʏʠʩʣʦ a ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʥʠʮʝʶ ʫʧʦʨʷʜʢʦʚʘʥʦʾ ʟʤʽʥʥʦʾ 

ʚʝʣʠʯʠʥʠ x, ʷʢʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʜʦʩʠʪʴ ʤʘʣʦʛʦ ʯʠʩʣʘ e > 0 ʽʩʥʫʻ ʪʘʢʝ 

ʟʥʘʯʝʥʥʷ xe, ʧʦʯʠʥʘʶʯʠ ʟ ʷʢʦʛʦ ʜʣʷ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʴ x ʚʠʢʦʥʫʻʪʴʩʷ 

ʫʤʦʚʘ 

e<-ax .         (1) 
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ʇʦʟʥʘʯʘʶʪʴ ʮʝ ʪʘʢ: 

lim x = a, ʘʙʦ x ­ a 

(ʯʠʪʘʻʪʴʩʷ: ñʛʨʘʥʠʮʷ ʚʝʣʠʯʠʥʠ x ʜʦʨʽʚʥʶʻ aò, ʘʙʦ ñx ʧʨʷʤʫʻ ʜʦ aò). 

ʉʠʤʚʦʣ ñlimò ʻ ʩʢʦʨʦʯʝʥʥʷʤ ʣʘʪʠʥʩʴʢʦʛʦ ʩʣʦʚʘ ñlimesò ï ñʛʨʘʥʠʮʷò. 

ʉʘʤ ʪʝʨʤʽʥ ñʛʨʘʥʠʮʷò ʙʫʣʦ ʚʚʝʜʝʥʦ ɯ. ʅʴʶʪʦʥʦʤ. 

ɻʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʧʦʥʷʪʪʷ ʛʨʘʥʠʮʷ. ɿ ʥʝʨʽʚʥʦʩʪʽ (1) ʜʽʩʪʘʻʤʦ: 

|x ï a| < e Ú ï e < x ï a < e Ý a ï e < x < a + e. 

ʆʪʞʝ, ʷʢʱʦ lim x = a, ʪʦ ʷʢʠʤ ʙʠ ʤʘʣʠʤ ʥʝ 

ʙʫʣʦ ʯʠʩʣʦ e > 0, ʟʥʘʡʜʝʪʴʩʷ ʪʘʢʝ ʟʥʘʯʝʥʥʷ xe, 

ʧʦʯʠʥʘʶʯʠ ʟ ʷʢʦʛʦ ʚʩʽ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ 

ʚʝʣʠʯʠʥʠ x ʧʦʪʨʘʧʣʷʶʪʴ ʚ e-ʦʢʽʣ ʪʦʯʢʠ a (ʨʠʩ.). 

ʆʟʥʘʯʝʥʥʷ. ɿʤʽʥʥʫ ʚʝʣʠʯʠʥʫ a ʥʘʟʠʚʘʶʪʴ ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʦʶ, ʷʢʱʦ ʾʾ 

ʛʨʘʥʠʮʷ ʜʦʨʽʚʥʶʻ ʥʫʣʝʚʽ 

lim a = 0. 

ʗʢʱʦ a ï ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʘ ʚʝʣʠʯʠʥʘ, ʪʦ ʟʛʽʜʥʦ ʟ ʦʟʥʘʯʝʥʥʷʤ ʛʨʘʥʠʮʽ, 

ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ e > 0 ʽʩʥʫʻ ʪʘʢʝ ʟʥʘʯʝʥʥʷ ae, ʧʦʯʠʥʘʶʯʠ ʟ ʷʢʦʛʦ ʜʣʷ ʚʩʽʭ 

ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ a ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ |a| < e, ʘʙʦ ï e < a< e, ʪʦʙʪʦ 

ʚʩʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ, ʧʦʯʠʥʘʶʯʠ ʟ ae, ʧʦʪʨʘʧʣʷʶʪʴ ʚ 

e-ʦʢʽʣ ʪʦʯʢʠ O (ʨʠʩ 4). 

ʆʟʥʘʯʝʥʥʷ. ɿʤʽʥʥʘ ʚʝʣʠʯʠʥʘ x ʥʘʟʠʚʘʻʪʴʩʷ 

ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦ,ʁ ʷʢʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʜʦʩʠʪʴ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ M > 0 

ʽʩʥʫʻ ʪʘʢʝ ʟʥʘʯʝʥʥʷ xM, ʧʦʯʠʥʘʶʯʠ ʟ ʷʢʦʛʦ ʜʣʷ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʴ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ 

|x| > M. 

ʇʦʟʥʘʯʘʶʪʴ ʮʝ ʪʘʢ: 

¤=xlim  ʘʙʦ ¤­x  

(ʯʠʪʘʻʪʴʩʷ: ñʛʨʘʥʠʮʷ x ʜʦʨʽʚʥʶʻ ʥʝʩʢʽʥʯʝʥʦʩʪʽò, ʘʙʦ ñx ʧʨʷʤʫʻ ʜʦ 

ʥʝʩʢʽʥʯʝʥʦʩʪʽò).  

ɻʝʦʤʝʪʨʠʯʥʦ ʪʝ, ʱʦ x ï ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʘ ʚʝʣʠʯʠʥʘ, ʦʟʥʘʯʘʻ, ʱʦ 

ʧʦʯʠʥʘʶʯʠ ʟ xM ʜʣʷ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʦʜʥʘ ʟ 

ʥʝʨʽʚʥʦʩʪʝʡ 

x > M     ʘʙʦ     x < ï M, 

ʪʦʙʪʦ ʚʩʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ x, ʧʦʯʠʥʘʶʯʠ ʟ xM, ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʟʦʚʥʽ 

ʽʥʪʝʨʚʘʣʫ ]ï M, M[ ʯʠʩʣʦʚʦʾ ʦʩʽ. 

ʉʝʨʝʜ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʠʭ ʚʝʣʠʯʠʥ ʚʠʜʽʣʷʶʪʴ ʜʦʜʘʪʥʽ ʽ ʚʽʜôʻʤʥʽ 

ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʽ. 

ʗʢʱʦ, ʧʦʯʠʥʘʶʯʠ ʟ ʜʝʷʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʚʩʽ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʥʝ-

ʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʾ ʚʝʣʠʯʠʥʠ x ʜʦʜʘʪʥʽ (ʚʽʜôʻʤʥʽ), ʪʦ ʚʝʣʠʯʠʥʫ x ʥʘʟʠʚʘʶʪʴ 

ʜʦʜʘʪʥʦʶ (ʚʽʜôʻʤʥʦʶ) ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʶ ʚʝʣʠʯʠʥʦʶ ʽ ʧʦʟʥʘʯʘʶʪʴ ʮʝ ʪʘʢ: 

ʘʙʦ   
( )

( ).

,limlim

-¤­+¤­

-¤=+¤=

xx

xx
 

ʆʟʥʘʯʝʥʥʷ. ʏʠʩʣʦ a ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʥʠʮʝʶ ʯʠʩʣʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ {xn}, 

ʷʢʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʯʠʩʣʘ e > 0 ʽʩʥʫʻ ʪʘʢʠʡ ʥʦʤʝʨ Ne, ʱʦ ʜʣʷ ʚʩʽʭ ʥʦʤʝʨʽʚ 

ʈʠʩ. 

 

ʈʠʩ  4 
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n > Ne ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʨʽʚʥʽʩʪʴ 

e<-axn . 

ʇʦʟʥʘʯʘʻʪʴʩʷ ʮʝ ʪʘʢ: axn
n

=
¤­

lim . 

ʗʢʱʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ {xn} ʤʘʻ ʛʨʘʥʠʮʶ a, ʪʦ ʚʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʟʙʽʞʥʦʶ. 

ɻʦʚʦʨʷʪʴ, ʱʦ ʪʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʙʽʛʘʻʪʴʩʷ ʜʦ a. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ, ʷʢʘ ʥʝ ʤʘʻ ʛʨʘʥʠʮʽ, ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʟʙʽʞʥʦʶ. 

ɻʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʪʦʛʦ, ʱʦ ʯʠʩʣʦ a ʻ ʛʨʘʥʠʮʝʶ ʧʦʩʣʽʜʦʚʥʦʩʪʽ {xn}, 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʷʢʠʡ ʙʠ ʤʘʣʠʡ e-ʦʢʽʣ ʪʦʯʢʠ a ʥʝ ʚʟʷʪʠ, ʚʩʽ ʟʥʘʯʝʥʥʷ xn, 

ʧʦʯʠʥʘʶʯʠ ʟ ʜʝʷʢʦʛʦ ʥʦʤʝʨʘ n(n > Ne), ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʮʝʡ ʦʢʽʣ (ʧʦʟʘ ʮʠʤ 
ʦʢʦʣʦʤ ʤʦʞʝ ʟʘʣʠʰʠʪʠʩʴ ʭʽʙʘ ʱʦ ʩʢʽʥʯʝʥʥʘ ʢʽʣʴʢʽʩʪʴ ʯʣʝʥʽʚ ʯʠʩʣʦʚʦʾ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ). 

ɿʥʘʭʦʜʞʝʥʥʷ ʛʨʘʥʠʮʴ ʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʜʦʜʘʪʢʫ Mathcad 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʛʨʘʥʠʮʴ ʫ ʜʦʜʘʪʢʫ çMathcadè ʥʝʦʙʭʽʜʥʦ ʧʨʦʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʽ ʜʽʾ: 

1) ʦʙʨʘʪʠ ʥʘ ʧʘʥʝʣʽ ʂʘʣʴʢʫʣʫʩ (ʀʩʯʠʩʣʝʥʠʷ) ʰʘʙʣʦʥ ʛʨʘʥʠʮʽ (ʜʠʚ. ʨʠʩ.); 

2) ʫ ʚʽʣʴʥʽ ʤʽʩʮʷ ʚʚʝʩʪʠ ʚʠʨʘʟ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʛʨʘʥʠʮʽ, ʟʤʽʥʥʫ ʪʘ ʯʠʩʣʦ, 

ʜʦ ʷʢʦʛʦ ʚʦʥʘ ʧʨʷʤʫʻ; 

3) ʥʘ ʧʘʥʝʣʽ ʉʠʤʚʦʣʠʢʘ ʥʘʪʠʩʥʫʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʩʠʤʚʦʣ Ÿ; 

4) ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ Enter ʽ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ; 

 
ʇʘʤôʷʪʘʡʪʝ! ʊʨʠʛʦʥʦʤʝʪʨʠʯʥʽ ʬʫʥʢʮʽʾ ʫ MathCAD  ʤʘʶʪʴ ʪʘʢʠʡ 

ʚʠʛʣʷʜ: 

¶ acos(z) ðʘʨʢʢʦʩʠʥʫʩ; 

¶ acot(z) ð ʢʦʪʘʥʛʝʥʩ; 

¶ acsc(z) ð ʘʨʢʢʦʩʝʢʘʥʩ; 

¶ angle(x,y) ð ʢʫʪ ʤʽʞ ʪʦʯʢʦ ʁ(ʭ,ʫ)  ̔ʚʽʩʩʶ ʆʍ; 

¶ asec(z) ð ʘʨʢʩʝʢʘʥʩ; 

¶ asin(z) ð ʘʨʢʩʠʥʫʩ; 

¶ atan (z) ð ʘʨʢʪʘʥʛʝʥʩ; 

¶ atan2(x,y) ð ʢʫʪ, ɦ ʦ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ ʚʽʩʽ ʆʍ ʜʦ ʪʦʯʢʠ (ʭ,ʫ); 

¶ cos(z) ðʢʦʩʠʥʫʩ; 

¶ cot(z) ð ʢʦʪʘʥʛʝʥʩ; 

¶ csc(z) ð ʢʦʩʝʢʘʥʩ; 

¶ sec(z) ðʩʝʢʘʥʩ; 

¶ sin(z) ð ʩʠʥʫʩ; 
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¶ tan(z) ð ʪʘʥʛʝʥʩ; 

o z ð ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʽʾ (ʆɹʆɺôʗɿʂʆɺʆ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʜʫʞʢʘʭ). 

ʇʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ˉ8 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʟʘʩʦʙʘʤʠ MathCAD  ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʛʨʘʥʠʮʴ 

ʬʫʥʢʮʽʾ 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʥʘʥʥʷ  

1. ɿʘʚʘʥʪʘʞʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʜʦʜʘʪʦʢ MathCAD . 

2. ɺʠʢʦʥʘʪʠ ʥʘʚʝʜʝʥʝ ʟʘʚʜʘʥʥʷ. 

3. ɿʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʜʦʢʫʤʝʥʪ ʫ ʚʣʘʩʥʽʡ ʧʘʧʮʽ. 

4. ɿʘʚʝʨʰʠʪʠ ʨʦʙʦʪʫ ʫ Mathcad. 

ɿʘʚʜʘʥʥʷ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ʆʙʯʠʩʣʠʪʠ ʛʨʘʥʠʮʽ ʬʫʥʢʮʽʡ ʟʘ ʥʦʤʝʨʦʤ ʚʘʨʽʘʥʪʘ ʫ ʩʧʠʩʢʫ ʛʨʫʧʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ Mathcad. 
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