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ɺʚʝʜʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʧʝʮʠʘʣʠʩʪʫ, ʠʤʝʶʱʝʤʫ ʚʳʩʰʝʝ ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʷʚʣʷʝʪʩʷ ʟʥʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʦʚʝʡʰʠʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʫʤʝʥʠʝ 

ʧʨʠʤʝʥʠʪʴ ʵʪʠ ʟʥʘʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʵʪʦʤ ʣʝʛʢʦ ʫʙʝʜʠʪʴʩʷ, ʦʟʥʘʢʦʤʠʚʰʠʩʴ 

ʩ ʦʙʲʷʚʣʝʥʠʷʤʠ ʦ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʥʠʭ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʢʦʡ 

ʧʨʦʧʠʩʘʥʦ ʦʙʷʟʘʪʝʣʴʥʦʝ ʟʥʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʘʙʦʪʳ ʩ ʥʠʤʠ.  

ʉʨʝʜʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʦʩʦʙʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ Mathcad ʬʠʨʤʳ PTC [5,6,9]. ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ ʣʠʜʝʨʦʤ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʨʦʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʥʝʤ ʦʧʠʩʘʥʠʝ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʚʳʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʟʥʘʢʦʚ. ʊʘʢʦʡ ʞʝ ʚʠʜ ʠʤʝʶʪ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʚʳʯʠʩʣʝʥʠʡ. ʉʠʩʪʝʤʫ Mathcad ʦʪʣʠʯʘʝʪ ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʥʪʫʠʪʠʚʥʦ ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʜʠʘʣʦʛ ʩ ʩʠʩʪʝʤʦʡ ʥʘ ʦʙʱʝʧʨʠʥʷʪʦʤ 

ʷʟʳʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʧʨʦʩʘʤ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʛʨʘʬʠʢʠ ʚ Mathcad ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ. ʉʨʝʜʩʪʚʘ ʠʤʧʦʨʪʘ ʠ 

ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ ʬʘʡʣʘʤʠ, ʩʦʟʜʘʥʥʳʤʠ ʚ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ 

(MS Word, MS Excel), ʠ ʩʦʭʨʘʥʷʪʴ ʬʘʡʣʳ ʚʦ ʚʥʝʰʥʠʭ ʬʦʨʤʘʪʘʭ (.rtf , .html). ʕʪʠʤ ʠ ʤʥʦʛʠʤ 

ʜʨʫʛʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʟʘʩʣʫʞʝʥʥʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʠʩʪʝʤʳ Mathcad ʚ ʥʘʫʯʥʳʭ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ɺʪʦʨʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʦʪʜʝʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ, 

ʷʚʣʷʶʪʩʷ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ MS Excel. ʅʝʪ ʥʫʞʜʳ ʧʝʨʝʯʠʩʣʷʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʚʪʦʨʦʡ ʧʦ 

ʟʥʘʯʠʤʦʩʪʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʩʣʝ MS Word ʢʦʤʧʦʥʝʥʪʳ ʧʘʢʝʪʘ MS Office.  

ɼʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʚʦʙʨʘʣʦ ʚ ʩʝʙʷ ʚʩʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʢʘʬʝʜʨʳ 

çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛè ʈʋʊ (ʄʀʀʊ), ʠʟʜʘʥʥʳʝ ʩ 2003 ʛʦʜʘ ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʧʦʩʚʷʱʝʥʥʳʝ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʘʢʪʠʢʫʤʫ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʦʜʝʣʠ ʠ 

ʤʝʪʦʜʳ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚè. ʕʪʠ ʤʘʪʝʨʠʘʣʳ [12,14,15,16,17,18] ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʧʝʨʝʨʘʙʦʪʘʥʳ, ʜʦʧʦʣʥʝʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, 

ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʩʪʫʜʝʥʪʘʤʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʫʜʠʪʦʨʠʷʭ ʥʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʟʘʥʷʪʠʷʭ.  

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʜʘʥʠʝ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʬʦʨʤʘʪʝ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʝʯʘʪʥʳʤ ʚʘʨʠʘʥʪʦʤ. ɽʛʦ ʥʝ 

ʥʫʞʥʦ ʙʨʘʪʴ ʚ ʙʠʙʣʠʦʪʝʢʝ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʥʦ ʚʩʝʛʜʘ ʧʦʜ ʨʫʢʦʡ ï ʥʘ ʛʘʜʞʝʪʘʭ ʩʪʫʜʝʥʪʦʚ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʟʘʥʷʪʠʷʭ. 

ʇʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 23.05.06 çʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʤʦʩʪʦʚ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʦʥʥʝʣʝʡè ʀʥʩʪʠʪʫʪʘ ʧʫʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʘʚʪʦʨʳ ʠʩʭʦʜʠʣʠ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʜʘʥʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʪʠʢʘè ʧʦʣʫʯʘʶʪ 

ʧʝʨʚʠʯʥʳʝ ʟʥʘʥʠʷ ʦ ʩʠʩʪʝʤʘʭ MS Excel ʠ Mathcad, ʧʨʠʦʙʨʝʪʘʶʪ ʠ ʟʘʢʨʝʧʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʥʘʚʳʢʠ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ. 

ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʛʣʘʚʝ I ʧʦʩʦʙʠʷ ʫʜʝʣʝʥʦ ʨʘʟʙʦʨʫ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʦʧʠʩʘʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʧʦʜʨʦʙʥʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʶ ʦʩʥʦʚʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʠ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʶ ʛʨʘʬʠʢʦʚ. 

ʂʨʦʤʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʝʨʚʳʭ ʪʨʝʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ MS Excel ʠ 

Mathcad. ʅʝʩʤʦʪʨʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʦʚ, ʘʚʪʦʨʳ ʩʦʯʣʠ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʠ ʦʧʠʩʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʨʦʙʥʫʶ 

ʠʥʩʪʨʫʢʮʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʟʘʥʷʪʠʷʭ. 

https://izd-mn.com/


ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɗɎɗɘɋɒ Ɏ ɕɖɔɜɋɗɗɔɈ Ɉ ɌɋɑɋɍɓɔɊɔɖɔɌɓɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɋ 
ȽɆɗɘɢ 1 

Ȱ.Ȩ. ȷɎɒɔɓɔɈ 
Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 

 

 

https://izd-mn.com/ 6 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ MS Excel, ʛʜʝ 

ʩʪʫʜʝʥʪʫ ʩʣʝʜʫʝʪ ʩʘʤʦʤʫ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʭʦʜʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʙʣʦʢ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʨʘʩʯʝʪʥʫʶ ʠ ʛʨʘʬʠʯʝʩʢʫʶ ʯʘʩʪʠ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ 

Mathcad ʩʪʫʜʝʥʪʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʢʫʤʝʥʪ-ʰʘʙʣʦʥ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʩʪʦ 

ʜʦʢʫʤʝʥʪ Mathcad) ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. ʆʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʯʘʱʠʡʩʷ ʩʧʦʩʦʙʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʜʦʙʥʳʝ ʜʦʢʫʤʝʥʪʳ, 

ʦʜʥʘʢʦ, ʵʪʦ ʦʪʥʠʤʘʝʪ ʤʥʦʛʦ ʘʫʜʠʪʦʨʥʦʛʦ ʚʨʝʤʝʥʠ. ɸʚʪʦʨʳ ʜʘʥʥʦʛʦ ʮʠʢʣʘ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʠ ʪʦʤ ʢʦʣʠʯʝʩʪʚʝ ʯʘʩʦʚ, ʢʦʪʦʨʦʝ ʦʪʚʦʜʠʪʩʷ ʥʘ ʦʩʚʦʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ çʄʦʜʝʣʠ ʠ 

ʤʝʪʦʜʳ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚè, ʜʦʩʪʘʪʦʯʥʳʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʛʦʪʦʚʳʭ 

ʜʦʢʫʤʝʥʪʦʚ-ʰʘʙʣʦʥʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝʤ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʝ ʫʩʣʦʚʠʷ ʟʘʜʘʯ.  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʩʠʩʪʝʤʳ Mathcad ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʜʦʢʫʤʝʥʪʘ, 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʚ ʩʝʙʝ ʟʘʜʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠʭ ʦʙʨʘʙʦʪʢʠ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʚ ʚʠʜʝ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ, ʪʘʙʣʠʮ ʠʣʠ ʛʨʘʬʠʢʦʚ. ɼʣʷ ʫʜʦʙʩʪʚʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʩʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʘʚʪʦʨʘʤʠ ʜʦʢʫʤʝʥʪʳ-ʰʘʙʣʦʥʳ ʠʤʝʶʪ ʝʜʠʥʫʶ ʬʦʨʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʊʘʢ ʙʣʦʢʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʚʚʦʜ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚʳʜʝʣʝʥʳ ʞʝʣʪʳʤ ʮʚʝʪʦʤ, ʘ 

ʙʣʦʢʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʦʢʨʘʰʝʥʳ ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ ʠ ʟʘʢʣʶʯʝʥʳ ʚ ʨʘʤʢʫ. 
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ɻʃɸɺɸ 1. ʊɽʆʈɽʊʀʏɽʉʂʀʁ ʂʋʈʉ 

1.1. ʉʚʝʜʝʥʠʷ ʦ ʩʠʩʪʝʤʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ Mathcad 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʥʘʫʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʵʬʬʝʢʪʠʚʥʦʝ 

ʨʝʰʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩʪʘʥʦʚʠʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ. ʉʣʦʞʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ï ʚʩʝ ʵʪʦ ʪʨʝʙʫʝʪ ʤʦʱʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʆʜʥʠʤ 

ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ Mathcad ï ʧʦʧʫʣʷʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ, 

ʢʦʪʦʨʘʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʧʦʟʚʦʣʷʝʪ ʩʧʝʮʠʘʣʠʩʪʘʤ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʨʝʰʘʪʴ 

ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. 

ʅʘʟʚʘʥʠʝ Mathcad ʩʣʦʞʝʥʦ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: MATHematica (ʤʘʪʝʤʘʪʠʢʘ) ʠ CAD 

(Computer Aided Design ï ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). ʕʪʘ ʢʦʤʙʠʥʘʮʠʷ 

ʦʪʨʘʞʘʝʪ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ ʧʨʦʛʨʘʤʤʳ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢ ʩʣʦʞʥʳʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʪʘʢ ʠ ʩʦʟʜʘʥʠʝ ʥʘʛʣʷʜʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. Mathcad ï ʪɻʦ 

ʥʝ ʧʨʦʩʪʦ ʢʘʣʴʢʫʣʷʪʦʨ; ʵʪʦ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ 

ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ, ʦʪ ʧʨʦʩʪʳʭ ʚʳʯʠʩʣʝʥʠʡ ʜʦ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʝʣʝʡ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ ʠʣʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ, Mathcad ʧʨʝʜʣʘʛʘʝʪ 

ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ: 

¶ ʠʥʪʫʠʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ: Mathcad ʦʪʣʠʯʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʦʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɽʛʦ ʠʥʪʝʨʬʝʡʩ ʧʦʭʦʞ ʥʘ ʦʙʳʯʥʫʶ ʪʝʪʨʘʜʴ, ʛʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʚʳʯʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʙʦʟʥʘʯʝʥʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʩʚʦʠʪʴ ʧʨʦʛʨʘʤʤʫ ʜʘʞʝ ʙʝʟ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

¶ ʤʦʱʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʷʜʨʦ: Mathcad ʦʙʣʘʜʘʝʪ ʦʙʰʠʨʥʦʡ 

ʙʠʙʣʠʦʪʝʢʦʡ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ çʰʘʙʣʦʥʦʚè (ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ 

ʧʨʦʮʝʜʫʨ ʥʘ ʷʟʳʢʝ C++), ʦʭʚʘʪʳʚʘʶʱʠʭ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʈʝʰʝʥʠʝ 

ʩʠʩʪʝʤ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʨʘʙʦʪʘ ʩ ʥʝʨʘʚʝʥʩʪʚʘʤʠ, ʨʝʘʣʠʟʘʮʠʷ 

ʮʠʢʣʠʯʝʩʢʠʭ ʠ ʨʝʢʫʨʨʝʥʪʥʳʭ ʧʨʦʮʝʜʫʨ ï ʚʩʝ ʵʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʣʝʛʢʦ ʠ ʵʬʬʝʢʪʠʚʥʦ. 

¶ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʚʠʜʝ 2D ʠ 3D-

ʛʨʘʬʠʢʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ Mathcad. ʅʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʠ ʜʝʣʘʪʴ ʚʳʚʦʜʳ. 

¶ ʩʠʤʚʦʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ: Mathcad ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʦʱʥʳʡ ʘʨʩʝʥʘʣ ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ 

ʩʠʤʚʦʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʧʦʣʫʯʘʪʴ ʪʦʯʥʳʝ ʨʝʰʝʥʠʷ. 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ: ʩʦʯʝʪʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ, ʛʨʘʬʠʢʦʚ ʠ 

ʪʝʢʩʪʦʚʳʭ ʢʦʤʤʝʥʪʘʨʠʝʚ ʚ ʝʜʠʥʦʤ ʜʦʢʫʤʝʥʪʝ ʜʝʣʘʝʪ Mathcad ʠʜʝʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʦʚ, ʩʪʘʪʝʡ ʠ ʧʨʝʟʝʥʪʘʮʠʡ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʤʧʦʨʪʘ/ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ ʨʘʩʰʠʨʷʝʪ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ: Mathcad ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʠ 

ʟʘʢʘʥʯʠʚʘʷ ʩʣʦʞʥʳʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʕʪʦ ʜʝʣʘʝʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ. 

Mathcad ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʵʪʦ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ɽʛʦ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʤʦʱʥʳʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʝʣʘʶʪ ʝʛʦ ʥʝʟʘʤʝʥʠʤʳʤ ʧʦʤʦʱʥʠʢʦʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʷʭ, ʪʨʝʙʫʶʱʠʭ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. Mathcad ʧʦʟʚʦʣʷʝʪ ʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ, ʘ ʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʣʦʞʥʦʩʪʷʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ [5,6,12,16].  
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1.1.1. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ Mathcad 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʀʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ Mathcad ʚʥʝʰʥʝ 

ʚʝʩʴʤʘ ʙʣʠʟʦʢ ʢ ʠʥʪʝʨʬʝʡʩʫ ʠʟʚʝʩʪʥʳʭ ʪʝʢʩʪʦʚʳʭ ʨʝʜʘʢʪʦʨʦʚ Word. ʇʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʚʠʜʝ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʚʩʝ ʪʦ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʵʢʨʘʥʝ ʢʦʤʧʴʶʪʝʨʘ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʠʩʪʝʤʝ Mathcad 

ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ ʜʦʢʫʤʝʥʪʦʤ Mathcad. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʠʩʪʝʤʳ ʠʣʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʤʦʞʥʦ ʚʠʜʝʪʴ 

ʥʝʠʤʝʥʦʚʘʥʥʫʶ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʩ ʧʘʥʝʣʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʛʦʪʦʚʫʶ ʢ ʚʚʝʜʝʥʠʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʠ ʪʝʢʩʪʦʚʳʭ ʚʩʪʘʚʦʢ, ʛʨʘʬʠʢʦʚ, ʚʳʯʠʩʣʝʥʠʷʤ ʠʣʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ. ʌʨʘʛʤʝʥʪ ʦʢʥʘ Mathcad ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.1; ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʪʦʛʦ 

ʨʠʩʫʥʢʘ ʚʠʜʝʥ ʢʨʝʩʪʠʢ ʚʠʟʠʨʘ. 
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4 
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ʈʠʩʫʥʦʢ 1.1 ï ʆʢʥʦ ʩʠʩʪʝʤʳ Mathcad 
 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʢʨʘʥʘ (ʨʠʩʫʥʦʢ 1.1) ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʤʝʶʪʩʷ ʧʷʪʴ ʩʪʨʦʢ, ʩʦʜʝʨʞʘʱʠʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

1. ʅʘʟʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘ, ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʦʢʥʦʤ. 

2. ɻʣʘʚʥʦʝ ʤʝʥʶ. 

3. ʇʘʥʝʣʴ ʚʳʙʦʨʘ ʤʘʩʰʪʘʙʘ, ʢʦʧʠʨʦʚʘʥʠʷ, ʚʩʪʘʚʢʠ, ʧʝʯʘʪʠ, ʚʳʟʦʚʘ ʩʧʨʘʚʢʠ ʠ ʧʨ. ï 

ʉʪʘʥʜʘʨʪʥʘʷ. 

4. ʇʘʥʝʣʴ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ (ʚʳʙʦʨ ʰʨʠʬʪʦʚ, ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʤʝʱʝʥʠʝʤ ʬʨʘʛʤʝʥʪʦʚ 

ʜʦʢʫʤʝʥʪʘ ʠ ʧʨ.) ï ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ. 

5. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ. 

ɼʚʝ ʥʠʞʥʠʝ ʩʪʨʦʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʢʨʳʪʳ ʠʣʠ ʧʝʨʝʤʝʱʝʥʳ ʥʘ ʜʨʫʛʫʶ ʧʦʟʠʮʠʶ. ʇʝʨʚʘʷ 

ʩʪʨʦʢʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʦʡ ʩʪʨʦʢʠ ʜʣʷ ʨʝʜʘʢʪʦʨʘ Word.  
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ɻʣʘʚʥʦʝ ʤʝʥʶ ʩʠʩʪʝʤ, ʧʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʜʣʷ Windows ʧʦʟʠʮʠʡ (ʌʘʡʣ, ʇʨʘʚʢʘ, ɺʠʜ, 

ɺʩʪʘʚʢʘ, ʌʦʨʤʘʪ, ʆʢʥʦ, ʉʧʨʘʚʢʘ ʠʤʝʝʪ ʝʱʝ ʜʚʝ ʧʦʟʠʮʠʠ ï ʀʥʩʪʨʫʤʝʥʪʳ ʠ ʉʠʤʚʦʣʴʥʳʝ 

ʦʧʝʨʘʮʠʠ. ɼʘʣʝʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʥʘʯʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ Mathcad, 

ʧʦʟʚʦʣʷʶʱʠʝ ʝʱʝ ʥʝʦʧʳʪʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʜʝʣʘʪʴ ʩʚʦʠ ʧʝʨʚʳʝ ʰʘʛʠ ʠ ʜʦʩʪʠʯʴ ʨʝʟʫʣʴʪʘʪʘ 

[5,6,9]. 

ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʘʥʜʳ ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʝ-

ʧʠʢʪʦʛʨʘʤʤʝ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ ʥʝʥʫʞʥʳʤ ʫʪʦʤʠʪʝʣʴʥʳʡ ʧʦʠʩʢ ʚ ʤʝʥʶ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʘʥʜ. ʇʘʥʝʣʠ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʜʨʫʛ ʧʦʜ ʜʨʫʛʦʤ ʩʨʘʟʫ ʧʦʜ ʩʪʨʦʢʦʡ 

ʤʝʥʶ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.2. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʧʘʥʝʣʴ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ 

ʵʢʨʘʥʘ, ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʥʘ ʝʝ ʥʘʟʚʘʥʠʠ ʠ, ʫʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʧʝʨʝʤʝʩʪʠʪʴ 

ʫʢʘʟʘʪʝʣʴ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʧʘʥʝʣʴ, ʚ ʵʪʦ ʤʝʩʪʦ [5,6,9]. 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʉʪʘʥʜʘʨʪʥʘʷ. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʉʪʘʥʜʘʨʪʥʘʷ ʩʦʜʝʨʞʠʪ 20 

ʢʥʦʧʦʢ ʠ ʦʜʠʥ ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ  ʜʣʷ ʚʳʙʦʨʘ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ 

ʜʦʢʫʤʝʥʪʘ Mathcad ʥʘ ʵʢʨʘʥʝ (ʨʠʩʫʥʦʢ 1.2). 

 

 
ʈʠʩʫʥʦʢ 1.2 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʉʪʘʥʜʘʨʪʥʘʷ 

 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʥʦʧʦʢ ʵʪʦʡ ʧʘʥʝʣʠ ʢʦʤʘʥʜʘʤ ʤʝʥʶ: 

 

 
- ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ʉʦʟʜʘʪʴ ʤʝʥʶ ʌʘʡʣ ʙʝʟ 

ʚʳʟʦʚʘ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʉʦʟʜʘʪʴ; 

 
- ʟʘʛʨʫʟʢʘ ʨʘʥʝʝ ʩʦʟʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʚʠʜʝ ʬʘʡʣʘ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ 

ʆʪʢʨʳʪʴ ʤʝʥʶ ʌʘʡʣ; 

 
- ʟʘʧʠʩʴ ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʬʘʡʣ ʧʦʜ ʪʝʢʫʱʠʤ ʠʤʝʥʝʤ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ 

ʉʦʭʨʘʥʠʪʴ ʤʝʥʶ ʌʘʡʣ; 

 - ʧʝʯʘʪʴ ʜʦʢʫʤʝʥʪʘ ʥʘ ʧʨʠʥʪʝʨʝ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ʇʝʯʘʪ ɹʤʝʥʶ ʌʘʡʣ; 

 
- ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʜʦʢʫʤʝʥʪʘ ʧʝʨʝʜ ʧʝʯʘʪʴʶ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥ 

ʙʫʜʝʪ ʨʘʩʧʝʯʘʪʘʥ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʤʝʥʶ 

ʌʘʡʣ; 

 
- ʧʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ (ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʜʣʷ ʘʥʛʣʦʷʟʳʯʥʳʭ ʜʦʢʫʤʝʥʪʦʚ). 

ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ʇʨʦʚʝʨʢʘ ʦʨʬʦʛʨʘʬʠʠ ʤʝʥʶ ʇʨʘʚʢʘ; 

 
- ʧʝʨʝʥʦʩ ʚʳʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʜʦʢʫʤʝʥʪʘ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʩ ʫʜʘʣʝʥʠʝʤ ʵʪʦʡ ʯʘʩʪʠ ʠʟ 

ʜʦʢʫʤʝʥʪʘ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ɺʳʨʝʟʘʪʴ ʤʝʥʶ ʇʨʘʚʢʘ; 

 
- ʢʦʧʠʨʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʜʦʢʫʤʝʥʪʘ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʵʪʦʡ 

ʯʘʩʪʠ ʚ ʜʦʢʫʤʝʥʪʝ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ʂʦʧʠʨʦʚʘʪʴ ʤʝʥʶ ʇʨʘʚʢʘ; 

 
- ʧʝʨʝʥʦʩ ʩʦʜʝʨʞʠʤʦʛʦ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʚ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʘ ʤʝʩʪʦ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʚʠʟʠʨ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ɺʩʪʘʚʠʪʴ ʤʝʥʶ ʇʨʘʚʢʘ; 

 
- ʦʪʤʝʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʦʧʝʨʘʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ 

ʆʪʤʝʥʠʪʴ ʤʝʥʶ ʇʨʘʚʢʘ; 

 
- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʦʪʤʝʥʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ 

ʇʦʚʪʦʨʠʪʴ ʤʝʥʶ ʇʨʘʚʢʘ; 

 
- ʚʳʨʘʚʥʠʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʙʣʦʢʦʚ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ 

ɺʳʨʦʚʥʷʪʴ ʨʝʛʠʦʥʳ/ʇʦ ʚʝʨʭʥʝʤʫ ʢʨʘʶ ʤʝʥʶ ʌʦʨʤʘʪ; 

 
- ʚʳʨʘʚʥʠʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʙʣʦʢʦʚ ʧʦ ʚʝʨʪʠʢʘʣʠ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ 

ɺʳʨʦʚʥʷʪʴ ʨʝʛʠʦʥʳ/ʇʦ ʣʝʚʦʤʫ ʢʨʘʶ ʤʝʥʶ ʌʦʨʤʘʪ; 
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- ʚʩʪʘʚʢʘ ʬʫʥʢʮʠʠ ʠʟ ʩʧʠʩʢʘ, ʧʦʷʚʣʷʶʱʝʛʦʩʷ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʦʤʘʥʜʝ ʌʫʥʢʮʠʷé ʤʝʥʶ ɺʩʪʘʚʢʘ; 

 
- ʚʩʪʘʚʢʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ɽʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷé ʤʝʥʶ 

ɺʩʪʘʚʢʘ; 

 
- ʚʳʯʠʩʣʝʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ɺ ʯrʠʩʣʠʪʴ ʤʝʥʶ 

ʀʥʩʪʨʫʤʝʥʪʳ; 

 
- ʚʩʪʘʚʢʘ ʛʠʧʝʨʩʩʳʣʦʢ ʥʘ ʬʘʡʣʳ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ɻʠʧʝʨʩʩʳʣʢʘé ʤʝʥʶ 

ɺʩʪʘʚʢʘ; 

 
- ʚʩʪʘʚʢʘ ʢʦʤʧʦʥʝʥʪʦʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ʂʦʤʧʦʥʝʥʪé ʤʝʥʶ 

ɺʩʪʘʚʢʘ; 

 
- ʚʩʪʘʚʢʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʤʘʥʜʝ ɼʘʥʥʳʝ/ʊʘʙʣʠʮʘ ʤʝʥʶ 

ɺʩʪʘʚʢʘ; 

 
- ʟʘʧʫʩʢ ʩʧʨʘʚʦʯʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ.  

 

 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ 

ʩʦʜʝʨʞʠʪ 10 ʢʥʦʧʦʢ ʠ 3 ʨʘʩʢʨʳʚʘʶʱʠʭʩʷ ʩʧʠʩʢʘ (ʨʠʩʫʥʦʢ 1.3): 

 

 
ʈʠʩʫʥʦʢ 1.3 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ 

 

 
- ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʠʟʤʝʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʪʠʣʷ ʜʦʢʫʤʝʥʪʘ, 

ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʢʦʥʩʪʘʥʪ; 

 
- ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʰʨʠʬʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʦʪʦʙʨʘʞʝʥʠʠ ʢʦʥʩʪʘʥʪ, ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʪʝʢʩʪʘ; 

 
- ʨʘʩʢʨʳʚʘʶʱʠʡʩʷ ʩʧʠʩʦʢ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʩʠʤʚʦʣʦʚ ʚ 

ʧʫʥʢʪʘʭ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʢʦʥʩʪʘʥʪ, ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʪʝʢʩʪʘ; 

 - ʧʦʣʫʞʠʨʥʦʝ ʥʘʯʝʨʪʘʥʠʝ ʩʠʤʚʦʣʦʚ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʢʦʥʩʪʘʥʪ, ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʪʝʢʩʪʘ; 

 - ʥʘʢʣʦʥʥʦʝ ʥʘʯʝʨʪʘʥʠʝ ʩʠʤʚʦʣʦʚ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʢʦʥʩʪʘʥʪ, ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʪʝʢʩʪʘ; 

 - ʧʦʜʯʝʨʢʥʫʪʦʝ ʥʘʯʝʨʪʘʥʠʝ ʩʠʤʚʦʣʦʚ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʢʦʥʩʪʘʥʪ, ʧʝʨʝʤʝʥʥʳʭ ʠ 

ʪʝʢʩʪʘ; 

 
- ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ ʧʦ ʣʝʚʦʡ ʛʨʘʥʠʮʝ ʪʝʢʩʪʦʚʦʛʦ ʙʣʦʢʘ; 

 - ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ ʧʦ ʮʝʥʪʨʫ ʪʝʢʩʪʦʚʦʛʦ ʙʣʦʢʘ; 

 - ʚʳʨʘʚʥʠʚʘʥʠʝ ʪʝʢʩʪʘ ʧʦ ʧʨʘʚʦʡ ʛʨʘʥʠʮʝ ʪʝʢʩʪʦʚʦʛʦ ʙʣʦʢʘ; 

 
- ʩʦʟʜʘʥʠʝ ʥʝʥʫʤʝʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʚ ʪʝʢʩʪʦʚʳʭ ʙʣʦʢʘʭ; 

 - ʩʦʟʜʘʥʠʝ ʥʫʤʝʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʚ ʪʝʢʩʪʦʚʳʭ ʙʣʦʢʘʭ; 

 
ɺʩʪʘʚʢʘ ʚʝʨʭʥʝʛʦ ʠʥʜʝʢʩʘ ʚ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ 

 
ɺʩʪʘʚʢʘ ʥʠʞʥʝʛʦ ʠʥʜʝʢʩʘ ʚ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ 

 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʩʦʜʝʨʞʠʪ 9 ʢʥʦʧʦʢ ʜʣʷ ʚʳʟʦʚʘ ʧʘʣʠʪʨ (ʨʠʩʫʥʦʢ 1.4). 
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ʈʠʩʫʥʦʢ 1.4 ï ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ 

 

ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ʂʘʣʴʢʫʣʷʪʦʨ (ʨʠʩʫʥʦʢ 1.5) ʜʣʷ ʚʚʦʜʘ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ ʠ ʥʝʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʫʥʢʮʠʡ. 
 

 
ʈʠʩʫʥʦʢ 1.5 ï ʇʘʣʠʪʨʘ ʂʘʣʴʢʫʣʷʪʦʨ 

 

ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ɻʨʘʬʠʢ (ʨʠʩʫʥʦʢ 1.6) ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʚʫʤʝʨʥʳʭ ʠ 

ʪʨʝʭʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ. 
 

 
ʈʠʩʫʥʦʢ 1.6 ï ʇʘʣʠʪʨʘ ɻʨʘʬʠʢ 

 

ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ʄʘʪʨʠʮʘ (ʨʠʩʫʥʦʢ 1.7) ʜʣʷ ʚʚʦʜʘ ʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʠ 

ʚʝʢʪʦʨʦʚ. 
 

 
ʈʠʩʫʥʦʢ 1.7 ï ʇʘʣʠʪʨʘ ʄʘʪʨʠʮʘ 

 

ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ɺʳʯʠʩʣʝʥʠʝ (ʨʠʩʫʥʦʢ 1.8) ʜʣʷ ʚʚʦʜʘ ʟʥʘʢʦʚ 

ʧʨʠʩʚʘʠʚʘʥʠʷ ʠ ʨʘʚʝʥʩʪʚʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʟʘʜʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. 
 

 

ʈʠʩʫʥʦʢ 1.8 ï ʇʘʣʠʪʨʘ ɺʳʯʠʩʣʝʥʠʝ 
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ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʨʠʩʫʥʦʢ 1.9) ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʥʳʭ, ʠʥʪʝʛʨʘʣʦʚ, ʩʫʤʤ, ʧʨʦʠʟʚʝʜʝʥʠʡ ʠ ʧʨʝʜʝʣʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1.9 ï ʇʘʣʠʪʨʘ ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

 

ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ɹʫʣʝʚʘ ʘʣʛʝʙʨʘ (ʨʠʩʫʥʦʢ 1.10) ʜʣʷ ʚʚʦʜʘ ʣʦʛʠʯʝʩʢʠʭ 

ʦʧʝʨʘʪʦʨʦʚ ʙʫʣʝʚʦʡ ʘʣʛʝʙʨʳ. 

 

 
ʈʠʩʫʥʦʢ 1.10 ï ʇʘʣʠʪʨʘ ɹʫʣʝʚʘ ʘʣʛʝʙʨʘ 

 

ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (ʨʠʩʫʥʦʢ 1.11) ʜʣʷ ʚʚʦʜʘ 

ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

 

 
ʈʠʩʫʥʦʢ 1.11 ï ʇʘʣʠʪʨʘ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

 

ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ɻʨʝʯʝʩʢʠʡ (ʨʠʩʫʥʦʢ 1.12) ʜʣʷ ʚʚʦʜʘ ʛʨʝʯʝʩʢʠʭ ʙʫʢʚ. 

 

 
ʈʠʩʫʥʦʢ 1.12 ï ʇʘʣʠʪʨʘ ɻʨʝʯʝʩʢʠʡ 

 

ʂʥʦʧʢʘ  ʚʳʟʳʚʘʝʪ ʧʘʣʠʪʨʫ ʉʠʤʚʦʣʴʥʳʝ (ʨʠʩʫʥʦʢ 1.13) ʜʣʷ ʩʠʤʚʦʣʴʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ. 
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ʈʠʩʫʥʦʢ 1.13 ï ʇʘʣʠʪʨʘ ʉʠʤʚʦʣʴʥʳʝ 

 

ʆʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɺʚʦʜ ʜʘʥʥʳʭ ʠ ʨʘʙʦʪʘ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʚ Mathcad ï ʵʪʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʘʩʧʝʢʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʈʘʙʦʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʜʦʢʫʤʝʥʪʘ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʠʜʠʪ ʦʙʳʯʥʳʡ ʢʫʨʩʦʨ ʤʳʰʠ ï ʧʨʠʚʳʯʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʥʘʚʠʛʘʮʠʠ ʧʦ ʜʦʢʫʤʝʥʪʫ, ʧʦʟʚʦʣʷʶʱʠʡ ʪʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ ʚʚʦʜ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ, ʚ 

Mathcad ʨʘʙʦʪʘ ʩ ʢʫʨʩʦʨʦʤ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʡ ʥʘʚʠʛʘʮʠʠ, ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʨʝʞʠʤʘʤʠ ʚʚʦʜʘ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʪʝʨʬʝʡʩʘ Mathcad ʷʚʣʷʝʪʩʷ ʚʠʟʠʨ ï ʢʨʝʩʪʦʦʙʨʘʟʥʳʡ ʢʫʨʩʦʨ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʤʝʩʪʦ ʚʚʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʛʨʘʬʠʢʦʚ ʠʣʠ ʪʝʢʩʪʦʚʳʭ ʙʣʦʢʦʚ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʢʫʨʩʦʨʘ ʤʳʰʠ, ʚʠʟʠʨ ʥʝ ʧʨʦʩʪʦ ʫʢʘʟʳʚʘʝʪ ʧʦʟʠʮʠʶ, ʘ ʟʘʜʘʝʪ ʢʦʥʪʝʢʩʪ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʚʦʜʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʧʨʠ ʟʘʧʫʩʢʝ Mathcad ʠʣʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ, 

ʚʠʟʠʨ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ. ɽʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʩ ʧʦʤʦʱʴʶ ʩʪʨʝʣʦʢ ʥʘ ʢʣʘʚʠʘʪʫʨʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʦʯʥʳʡ, ʧʠʢʩʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʧʦʟʠʮʠʠ, ʠʣʠ ʙʳʩʪʨʳʤ ʱʝʣʯʢʦʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʥʫʞʥʦʡ ʪʦʯʢʝ ʜʦʢʫʤʝʥʪʘ. 

ʕʪʦʪ ʚʪʦʨʦʡ ʤʝʪʦʜ ʙʦʣʝʝ ʫʜʦʙʝʥ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʙʦʣʴʰʠʭ 

ʜʦʢʫʤʝʥʪʘʭ. 

ʇʦʩʣʝ ʨʘʟʤʝʱʝʥʠʷ ʚʠʟʠʨʘ, ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʘʢʪʠʚʠʨʫʝʪ ʨʝʞʠʤ ʚʚʦʜʘ. 

ʉʠʩʪʝʤʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘʭʦʜʠʪʩʷ ʚ çʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠè, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʚʝʜʝʥʥʳʝ 

ʩʠʤʚʦʣʳ (ʮʠʬʨʳ, ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ, ʩʧʝʮʠʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ) 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. ʕʪʦ ʢʣʶʯʝʚʦʝ ʦʪʣʠʯʠʝ ʦʪ 

ʪʝʢʩʪʦʚʦʛʦ ʨʝʞʠʤʘ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ Mathcad ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ 

ʬʦʨʤʫʣʳ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʪʴ ʧʝʨʝʤʝʥʥʳʝ ʠ ʢʦʥʩʪʘʥʪʳ, ʘ ʪʘʢʞʝ 

ʚʳʧʦʣʥʷʪʴ ʢʘʢ ʯʠʩʣʝʥʥʳʝ, ʪʘʢ ʠ ʩʠʤʚʦʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʝʪ 

ʚʚʦʜʠʤʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ (+, -, *, /, =, ʠ ʪ.ʜ.) ʠ ʬʦʨʤʘʪʠʨʫʝʪ ʚʳʨʘʞʝʥʠʝ ʩʦʛʣʘʩʥʦ 

ʧʨʘʚʠʣʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʦʪʘʮʠʠ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʚʠʟʠʨʫ ʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʢʫʨʩʦʨʫ ʤʳʰʠ, Mathcad ʠʩʧʦʣʴʟʫʝʪ ʫʛʦʣʢʦʚʳʡ 

ʢʫʨʩʦʨ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. ʆʥ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʚʳʜʝʣʝʥʠʠ 

ʬʨʘʛʤʝʥʪʘ ʬʦʨʤʫʣʳ, ʧʦʟʚʦʣʷʷ ʚʩʪʘʚʣʷʪʴ ʥʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʫʜʘʣʷʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʣʠ 

ʠʟʤʝʥʷʪʴ ʧʦʨʷʜʦʢ ʦʧʝʨʘʮʠʡ. ʕʪʦʪ ʢʫʨʩʦʨ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʩʚʦʝʡ ʬʦʨʤʦʡ, ʥʘʧʦʤʠʥʘʷ 

ʜʚʘ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʫʛʦʣʢʘ, ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʤʢʘʤʠ ʚʳʜʝʣʝʥʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʝʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʧʨʠ ʚʚʦʜʝ ʧʨʦʩʪʦʛʦ ʚʳʨʘʞʝʥʠʷ (2ʘ+3)c3. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʞʘʪʠʡ ʢʣʘʚʠʰ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʢʘʞʜʦʛʦ ʥʘʞʘʪʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1.  

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʦʣʦʞʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ - ʧʨʘʚʦʝ 

ʠʣʠ ʣʝʚʦʝ. ʇʨʠ ʣʝʚʦʤ ʧʦʣʦʞʝʥʠʠ, ʢʦʛʜʘ ʫʛʦʣʢʦʚʳʡ ʢʫʨʩʦʨ ʠʤʝʝʪ ʬʦʨʤʫ ú, ʥʘʙʦʨ ʚʳʨʘʞʝʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʚʧʨʘʚʦ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʢʫʨʩʦʨʘ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʢʦʧʠʠ ʜʚʫʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ ʥʘʙʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ. 

ʕʪʘʧ 1: ; ʵʪʘʧ 2: . 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʫʛʦʣʢʦʚʳʡ ʢʫʨʩʦʨ ʠʤʝʝʪ ʣʝʚʦʩʪʦʨʦʥʥʝʝ ʧʦʣʦʞʝʥʠʝ ʠ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ 

ʩʢʦʙʢʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʥʦʞʠʪʴ ʵʪʫ ʩʢʦʙʢʫ ʥʘ ʤʥʦʞʠʪʝʣʴ ʩʧʨʘʚʘ. 
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ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʫʛʦʣʢʦʚʳʡ ʢʫʨʩʦʨ ʠʤʝʝʪ ʬʦʨʤʫ ê, ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚʳʨʘʞʝʥʠʷ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚʣʝʚʦ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʢʫʨʩʦʨʘ: 

ʕʪʘʧ 1: ; ʵʪʘʧ 2:  

ɺ ʵʪʠʭ ʧʨʦʩʪʳʭ ʧʨʠʤʝʨʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʢʦʥʝʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʚʦʜʫ ʧʦʩʣʝʜʥʝʛʦ ʵʣʝʤʝʥʪʘ ʚʳʨʘʞʝʥʠʷ.  

 

ʊʘʙʣʠʮʘ 1.1 - ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʞʘʪʠʡ ʢʣʘʚʠʰ ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʞʘʪʠʷ 

ʂʣʘʚʠʰʠ ʇʦʣʫʯʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʇʨʠʤʝʯʘʥʠʝ 

( 
 

ʇʦʷʚʣʝʥʠʝ ʤʘʨʢʝʨʘ ʚʚʦʜʘ ʠ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ (ʋʂ) 

2 
 

ʋʂ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʧʦʟʠʮʠʶ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʳʨʘʞʝʥʠʷ 

ʚʧʨʘʚʦ 

*  
 

ʉʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʚʚʝʩʪʠ ʩʦʤʥʦʞʠʪʝʣʴ 

a 
 

 

+ 
 

ʉʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʚʚʝʩʪʠ ʩʣʘʛʘʝʤʦʝ 

3 
 

 

) 
 

ʋʛʦʣʢʦʚʳʡ ʢʫʨʩʦʨ çʦʭʚʘʪʳʚʘʝʪè ʚʩʶ ʩʢʦʙʢʫ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʝ 

ʢʘʢ ʝʜʠʥʳʡ ʵʣʝʤʝʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ 

*  
 

ʉʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʚʚʝʩʪʠ ʩʦʤʥʦʞʠʪʝʣʴ 

c 
 

 

^ 
 

ʉʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʚʚʝʩʪʠ ʩʪʝʧʝʥʴ 

3 
 

 

 

ʀʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ ʚʦʟʤʦʞʥʦ: ʩʪʨʝʣʢʘʤʠ ʢʣʘʚʠʘʪʫʨʳ, ʱʝʣʯʢʦʤ 

ʤʳʰʠ ʚ ʥʫʞʥʦʡ ʪʦʯʢʝ ʚʳʨʘʞʝʥʠʷ, ʢʣʘʚʠʰʝʡ çʇʨʦʙʝʣè, ʩʦʯʝʪʘʥʠʷʤʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʩʧʦʩʦʙʦʚ. ʕʪʠ ʩʧʦʩʦʙʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʫʜʦʙʩʪʚʦʤ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʝʨʝʚʦʜʘ ʧʦʣʦʞʝʥʠʷ ʢʫʨʩʦʨʘ ʠʟ ʣʝʚʦʩʪʦʨʦʥʥʝʛʦ, ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʚʩʝ 

ʚʳʨʘʞʝʥʠʝ (2ʘ+3), ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʘʚʦʩʪʦʨʦʥʥʝʝ (ʪʘʢʞʝ ʩ ʧʦʣʥʳʤ ʦʭʚʘʪʦʤ ʩʢʦʙʢʠ), 

ʧʦʪʨʝʙʫʝʪʩʷ ʩʝʤʴ ʨʘʟ ʥʘʞʘʪʴ ʥʘ ʩʪʨʝʣʢʫ «. ʇʨʠʚʝʜʝʤ ʧʦʣʦʞʝʥʠʷ ʢʫʨʩʦʨʘ ʧʨʠ ʪʘʢʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʥʘʞʘʪʠʷʭ ʩʪʨʝʣʢʠ «, ʥʘʯʠʥʘʷ ʩ ʧʝʨʚʦʛʦ, ʚ ʢʦʧʠʷʭ ʠʟ ʜʦʢʫʤʝʥʪʦʚ Mathcad: 

, , , , , ,  

ʇʨʠʚʝʜʝʥʥʳʡ ʧʨʠʤʝʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʝʡʩʪʚʠʷ ʦʜʥʠʤʠ ʩʪʨʝʣʢʘʤʠ ʢʨʘʡʥʝ 

ʥʝʨʘʮʠʦʥʘʣʴʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚʳʨʘʞʝʥʠʷʭ, ʚʢʣʶʯʘʶʱʠʭ ʜʨʦʙʠ, ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʝʡ ʠ ʧʨ., ʵʪʦʪ ʧʫʪʴ ʚʦʦʙʱʝ 

ʤʦʞʝʪ ʥʝ ʧʨʠʚʝʩʪʠ ʢ ʞʝʣʘʝʤʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʤʝʱʘʝʤʳʡ 
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ʩʪʨʝʣʢʘʤʠ ʢʣʘʚʠʘʪʫʨʳ ʢʫʨʩʦʨ ʙʫʜʝʪ çʦʙʭʦʜʠʪʴè ʚʩʝ ʵʣʝʤʝʥʪʳ ʚʳʨʘʞʝʥʠʷ, ʦʙʨʘʟʫʷ ʧʦʨʦʶ 

ʮʠʢʣʠʯʝʩʢʠʝ ʧʝʨʝʭʦʜʳ.  

ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ, ʧʨʦʩʪʳʤ ʠ ʫʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʤʝʱʝʥʠʷ 

ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ ʩʣʫʞʠʪ ʢʦʤʙʠʥʘʮʠʷ ʜʝʡʩʪʚʠʡ ʩʪʨʝʣʢʘʤʠ, ʤʳʰʴʶ ʠ ʢʣʘʚʠʰʝʡ çʇʨʦʙʝʣè. 

ʇʨʠ ʵʪʦʤ ʤʳʰʴʶ ʜʦʩʪʠʛʘʝʪʩʷ ʪʨʝʙʫʝʤʦʝ (ʧʨʘʚʦʝ ʠʣʠ ʣʝʚʦʝ) ʧʦʣʦʞʝʥʠʝ ʢʫʨʩʦʨʘ ʩ ʦʭʚʘʪʦʤ 

ʣʶʙʦʛʦ ʵʣʝʤʝʥʪʘ ʚʳʨʘʞʝʥʠʷ, ʘ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çʇʨʦʙʝʣè ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʦʭʚʘʪʘ ʙʝʟ 

ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ. ʆʩʥʦʚʥʦʡ ʩʤʳʩʣ ʵʪʦʡ ʢʦʤʙʠʥʘʮʠʠ 

ʜʝʡʩʪʚʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʤʳʰʴʶ ʜʦʙʠʪʴʩʷ ʥʫʞʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʫʨʩʦʨʘ ʠ 

ʨʘʩʰʠʨʠʪʴ ʟʘʪʝʤ ʟʦʥʫ ʦʭʚʘʪʘ ʢʣʘʚʠʰʝʡ çʇʨʦʙʝʣè ʜʦ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ. ʅʘʧʨʠʤʝʨ, ʧʝʨʝʚʦʜ 

ʧʦʣʦʞʝʥʠʷ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ ʚ ʦʙʨʘʪʥʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʚ ʜʚʘ 

ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʤʳʰʴʶ ʚʳʙʠʨʘʝʪʩʷ ʪʦʯʢʘ ʩʣʝʚʘ ʦʪ ʣʶʙʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚʳʨʘʞʝʥʠʷ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʱʝʣʯʦʢ. ʕʪʦʪ ʵʣʝʤʝʥʪ ʦʢʘʟʳʚʘʝʪʩʷ ʦʭʚʘʯʝʥʥʳʤ ʫʛʦʣʢʦʚʳʤ ʢʫʨʩʦʨʦʤ ʩʣʝʚʘ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çʇʨʦʙʝʣè ʜʦ 

ʜʦʩʪʠʞʝʥʠʷ ʥʫʞʥʦʡ ʟʦʥʳ ʦʭʚʘʪʘ. ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʧʨʠʤʝʨ ʩ ʧʝʨʝʚʦʜʦʤ ʧʦʣʦʞʝʥʠʷ 

ʢʫʨʩʦʨʘ ʚ ʦʙʨʘʪʥʦʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʪʘʢ:  

1. ɺ ʠʩʭʦʜʥʦʤ ʚʳʨʘʞʝʥʠʠ (2a + 3) ʜʝʣʘʝʪʩʷ ʱʝʣʯʦʢ ʤʳʰʴʶ ʩʣʝʚʘ ʦʪ, ʥʘʧʨʠʤʝʨ, ʪʨʦʡʢʠ. 
ʇʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʚʘʨʠʘʥʪ:  

. 

2. ʆʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çʇʨʦʙʝʣè ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʟʦʥʫ 

ʦʭʚʘʪʘ ʜʦ ʧʦʣʥʦʡ ʠ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ: 

. 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʩʨʘʟʫ ʧʦʣʫʯʠʪʴ ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʫʛʦʣʢʦʚʦʛʦ 

ʢʫʨʩʦʨʘ. ʊʦʛʜʘ, ʧʦʣʫʯʘʷ ʧʨʠ ʱʝʣʯʢʝ, ʥʘʧʨʠʤʝʨ, ʣʝʚʦʩʪʦʨʦʥʥʝʝ ʧʦʣʦʞʝʥʠʝ ʢʫʨʩʦʨʘ, ʠʟʤʝʥʷʝʤ 

ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʦʙʨʘʪʥʦʝ ʦʜʥʦʢʨʘʪʥʳʤ ʥʘʞʘʪʠʝʤ ʩʪʨʝʣʢʠ «, ʧʦʩʣʝ ʯʝʛʦ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ 

ʟʦʥʫ ʦʭʚʘʪʘ ʵʣʝʤʝʥʪʦʚ ʚʳʨʘʞʝʥʠʷ ʢʣʘʚʠʰʝʡ çʇʨʦʙʝʣè. ʇʦʜʦʙʥʳʡ ʚʘʨʠʘʥʪ ʜʣʷ ʥʘʰʝʛʦ 

ʧʨʠʤʝʨʘ ʙʫʜʝʪ ʚʢʣʶʯʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʧʨʠʚʝʜʝʥʥʫʶ ʚ ʪʘʙʣʠʮʝ 1.2:  

 

ʊʘʙʣʠʮʘ 1.2 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 
 

ɼʝʡʩʪʚʠʝ ʇʦʣʫʯʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ 

ʑʝʣʯʦʢ ʤʳʰʠ ʩʧʨʘʚʘ ʦʪ ʪʨʦʡʢʠ 

 

ʅʘʞʘʪʠʝ ʩʪʨʝʣʢʠ « 
 

ʅʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çʇʨʦʙʝʣè 

 

 

ʇʦʜʯʝʨʢʠʚʘʷ ʟʥʘʯʝʥʠʝ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ ʚ ʩʠʩʪʝʤʘʭ Mathcad, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʦʪ ʝʛʦ ʩʦʩʪʦʷʥʠʷ (ʧʦʣʦʞʝʥʠʷ ʠ ʟʦʥʳ ʦʭʚʘʪʘ) ʟʘʚʠʩʷʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʧʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʚʳʨʘʞʝʥʠʡ ʚ ʙʫʬʝʨʥʫʶ ʧʘʤʷʪʴ ʠ ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ.  

ʅʘʧʨʠʤʝʨ, ʚ ʜʦʢʫʤʝʥʪʝ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʧʠʨʦʚʘʪʴ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʨʫʛʠʭ ʬʨʘʛʤʝʥʪʘʭ. ɼʣʷ ʵʪʦʛʦ 

ʚʳʙʨʘʥʥʘʷ ʯʘʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʯʝʥʘ ʫʛʦʣʢʦʚʳʤ ʢʫʨʩʦʨʦʤ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʩ ʣʝʚʳʤ ʠʣʠ ʧʨʘʚʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ). ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʚʳʙʨʘʥʥʘʷ ʯʘʩʪʴ ʚʳʨʘʞʝʥʠʷ ʜʦʣʞʥʘ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʝʞʜʫ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʝʡ 

ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ ʠ ʢʦʥʮʦʤ ʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʣʠʥʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʧʠʨʦʚʘʪʴ ʤʦʞʥʦ 

ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʦʭʚʘʯʝʥʦ ʫʛʦʣʢʦʚʳʤ ʢʫʨʩʦʨʦʤ. ɼʘʣʝʝ ʧʦʢʘʟʘʥ ʧʨʦʮʝʩʩ ʚʳʙʦʨʘ ʯʘʩʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʚʳʨʘʞʝʥʠʡ.  
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ʇʫʩʪʴ ʚ ʚʳʨʘʞʝʥʠʠ (2a+3)c3 ʪʨʝʙʫʝʪʩʷ ʩʢʦʧʠʨʦʚʘʪʴ ʧʨʘʚʳʡ ʩʦʤʥʦʞʠʪʝʣʴ.  

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʫʛʦʣʢʦʚʳʡ ʢʫʨʩʦʨ ʜʦʣʞʝʥ ʟʘʥʠʤʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʜʚʫʭ ʩʣʝʜʫʶʱʠʭ 

ʧʦʣʦʞʝʥʠʡ: 

 ʠʣʠ . 

ɺ ʧʦʣʦʞʝʥʠʠ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ 

 ʠʣʠ  

ʚ ʙʫʬʝʨʥʫʶ ʧʘʤʷʪʴ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʙʫʜʝʪ ʚʚʝʜʝʥ ʣʠʰʴ ʧʘʨʘʤʝʪʨ c. 

ʇʨʠ ʫʜʘʣʝʥʠʠ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʚʥʠʤʘʪʝʣʴʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ. ʋʜʘʣʠʪʴ ʤʦʞʥʦ ʣʠʰʴ ʪʫ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʯʝʥʘ 

ʫʛʦʣʢʦʤ ʢʫʨʩʦʨʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʣʝʚʦʩʪʦʨʦʥʥʝʛʦ ʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʥʫʞʥʦ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʣʘʚʠʰʝʡ çBackspaceè, ʜʣʷ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ ï ʢʣʘʚʠʰʝʡ çDeleteè. ɼʣʷ ʫʜʘʣʝʥʠʷ 

ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çBackspaceè ʠʣʠ çDeleteè ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʝʤ ʫʛʦʣʢʦʚʦʛʦ 

ʢʫʨʩʦʨʘ; ʧʨʠ ʵʪʦʤ ʦʭʚʘʯʝʥʥʘʷ ʫʛʦʣʢʦʤ ʢʫʨʩʦʨʘ ʯʘʩʪʴ ʚʳʨʘʞʝʥʠʷ ʟʘʢʨʘʰʠʚʘʝʪʩʷ ʚ ʯʝʨʥʳʡ 

ʮʚʝʪ; 

¶ ʜʚʘʞʜʳ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ çDeleteè.  

ʇʨʠʤʝʨ ʧʦʜʦʙʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1.3: 

 

ʊʘʙʣʠʮʘ 1.3 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ɼʝʡʩʪʚʠʝ  ʇʦʣʫʯʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ 

ʀʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʢʫʨʩʦʨʘ (ʫʜʘʣʷʝʪʩʷ ʧʨʘʚʳʡ ʩʦʤʥʦʞʠʪʝʣʴ) 

 

ʅʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çBackspaceè 
 

ʇʝʨʚʦʝ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çDeleteè 

 

ɺʪʦʨʦʝ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çDeleteè 

 

 

ɸʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʥʘʰʝʤ ʧʨʠʤʝʨʝ, ʝʩʣʠ ʠʩʭʦʜʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ ï ʧʨʘʚʦʩʪʦʨʦʥʥʝʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʫʝʪʩʷ ʪʨʠʞʜʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʘʚʠʰʫ çDeleteè ï ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʫʜʘʣʷʝʤʦʡ ʯʘʩʪʠ ʯʝʨʥʳʤ ʮʚʝʪʦʤ ʠ ʜʚʘʞʜʳ ï 

ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʫʜʘʣʝʥʠʷ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʢʘʞʜʦʤ ʥʘʞʘʪʠʠ çDeleteè 

ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ (ʧʝʨʚʳʡ ʬʨʘʛʤʝʥʪ ï ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ): 

, , , . 

ʇʨʦʮʝʩʩ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʫʠʪʠʚʥʳʤ, 

ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʪʝʨʬʝʡʩʦʤ. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ 

ʵʪʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʷʚʣʷʝʪʩʷ ʤʘʨʢʝʨ ʚʚʦʜʘ ï ʯʸʨʥʘʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʪʦʯʢʘ, ʫʢʘʟʳʚʘʶʱʘʷ ʥʘ 

ʤʝʩʪʦ, ʛʜʝ ʙʫʜʝʪ ʚʚʦʜʠʪʴʩʷ ʥʦʚʳʡ ʵʣʝʤʝʥʪ ʚʳʨʘʞʝʥʠʷ. ʇʦʷʚʣʝʥʠʝ ʤʘʨʢʝʨʘ ʚʚʦʜʘ ï ʵʪʦ 

ʚʠʟʫʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢ ʧʨʠʸʤʫ ʜʘʥʥʳʭ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʚʝʩʪʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ, ʦʧʝʨʘʪʦʨʳ, ʬʫʥʢʮʠʠ ʠʣʠ ʮʝʣʳʝ ʧʦʜʚʳʨʘʞʝʥʠʷ, ʟʘʤʝʥʠʚ ʤʘʨʢʝʨ 

ʚʚʦʜʘ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʤʘʨʢʝʨ, ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʥʘʞʘʚ ʢʣʘʚʠʰʫ çBackspaceè ʠʣʠ 

çDeleteè. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʫʜʘʣʝʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʜʘʢʪʦʨʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʚʠʟʫʘʣʴʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ ʧʨʦʮʝʩʩʘ. ʋʜʘʣʝʥʠʝ ʯʘʩʪʠ ʚʳʨʘʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʤʛʥʦʚʝʥʥʦ, ʘ 
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ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʩʪʘʜʠʶ, ʢʦʛʜʘ ʫʜʘʣʷʝʤʘʷ ʯʘʩʪʴ ʟʘʢʨʘʰʠʚʘʝʪʩʷ ʯʸʨʥʳʤ 

ʮʚʝʪʦʤ. ʕʪʘ çʯʸʨʥʘʷ ʟʘʣʠʚʢʘè ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʚʠʟʫʘʣʴʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʜʝʡʩʪʚʠʷ, ʥʦ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʤʝʥʠʪʴ ʦʧʝʨʘʮʠʶ ʜʦ ʝʸ ʟʘʚʝʨʰʝʥʠʷ.  ʇʨʦʮʝʩʩ 

ʟʘʣʠʚʢʠ ʤʦʞʥʦ ʫʩʢʦʨʠʪʴ, ʧʨʦʪʷʥʫʚ ʢʫʨʩʦʨ ʤʳʰʠ ʧʦ ʥʫʞʥʦʤʫ ʬʨʘʛʤʝʥʪʫ ʚʳʨʘʞʝʥʠʷ ï ʵʪʦ 

ʦʩʦʙʝʥʥʦ ʫʜʦʙʥʦ ʧʨʠ ʫʜʘʣʝʥʠʠ ʙʦʣʴʰʠʭ ʫʯʘʩʪʢʦʚ ʬʦʨʤʫʣʳ. ʅʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çDeleteè ʧʦʩʣʝ 

ʟʘʣʠʚʢʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʜʘʣʝʥʠʝ. ɸʥʘʣʦʛʠʯʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʙʦʪʘʝʪ ʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʣʘʚʠʰ çBackspaceè ʠʣʠ ʩʪʨʝʣʦʢ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʢʫʨʩʦʨʘ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʜʘʣʝʥʠʷ 

ʩʠʤʚʦʣʦʚ. 

ɼʨʫʛʦʡ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ï ʨʘʙʦʪʘ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʚʳʨʘʞʝʥʠʷ. ɺʳʜʝʣʝʥʠʝ 

ʬʨʘʛʤʝʥʪʘ ʦʙʳʯʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. ʑʝʣʯʦʢ ʤʳʰʠ ʚ ʧʨʝʜʝʣʘʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʘʢʪʠʚʠʨʫʝʪ ʚʝʩʴ ʬʨʘʛʤʝʥʪ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʯʢʘ 

ʱʝʣʯʢʘ. ɸʢʪʠʚʘʮʠʷ ʚʠʟʫʘʣʴʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝʤ ʯʸʨʥʦʡ ʨʘʤʢʠ ʚʦʢʨʫʛ ʚʳʜʝʣʝʥʥʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʠ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʢʫʨʩʦʨʘ (ʥʘʧʨʠʤʝʨ, ʥʘ ʯʝʪʳʨʸʭʫʛʦʣʴʥʳʡ ʢʫʨʩʦʨ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʩʪʷʛʠʚʘʥʠʷ ʚʳʜʝʣʝʥʥʦʡ ʦʙʣʘʩʪʠ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʚʦʜʠʪʴ 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʮʝʣʳʤ ʬʨʘʛʤʝʥʪʦʤ, ʘ ʥʝ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ. 

ʇʦʩʣʝ ʘʢʪʠʚʘʮʠʠ ʬʨʘʛʤʝʥʪʘ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ: 

¶ ʧʝʨʝʤʝʱʝʥʠʝ: ʚʳʜʝʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ, ʫʜʝʨʞʠʚʘʷ ʥʘʞʘʪʦʡ ʣʝʚʫʶ 

ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʧʝʨʝʪʘʱʠʚ ʝʛʦ ʚ ʥʫʞʥʦʝ ʤʝʩʪʦ ʚʳʨʘʞʝʥʠʷ. 

¶ ʢʦʧʠʨʦʚʘʥʠʝ: ʚʳʜʝʣʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʤʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ (ʦʙʳʯʥʦ 
ʩʦʯʝʪʘʥʠʝʤ ʢʣʘʚʠʰ çCtrl+Cè ʠʣʠ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ). ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ, ʢʦʪʦʨʦʝ 

ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʱʝʣʯʢʘ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʚʳʜʝʣʝʥʥʦʤʫ ʬʨʘʛʤʝʥʪʫ, ʦʙʳʯʥʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʧʮʠʷ çʂʦʧʠʨʦʚʘʪʴè. 

¶ ʫʜʘʣʝʥʠʝ: ʫʜʘʣʝʥʠʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʦ 

ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʩʦʯʝʪʘʥʠʝʤ ʢʣʘʚʠʰ çCtrl+Dè, ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ çDeleteè ʧʦʩʣʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʟʘʣʠʚʢʠ ʬʨʘʛʤʝʥʪʘ ʯʸʨʥʳʤ ʮʚʝʪʦʤ (ʘʥʘʣʦʛʠʯʥʦ ʫʜʘʣʝʥʠʶ ʦʪʜʝʣʴʥʳʭ 

ʩʠʤʚʦʣʦʚ), ʠʣʠ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩ ʚʳʙʦʨʦʤ ʢʦʤʘʥʜʳ ɺʳʨʝʟʘʪʴ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ɺʳʨʝʟʘʪʴ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʂʦʧʠʨʦʚʘʪʴ ʪʝʤ, ʯʪʦ ʬʨʘʛʤʝʥʪ ʫʜʘʣʷʝʪʩʷ ʠʟ ʠʩʭʦʜʥʦʛʦ ʤʝʩʪʘ ʧʦʩʣʝ 

ʢʦʧʠʨʦʚʘʥʠʷ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ. 

¶ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ: ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʜʘʢʪʦʨʘ, ʚʥʫʪʨʠ ʚʳʜʝʣʝʥʥʦʛʦ 
ʬʨʘʛʤʝʥʪʘ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ 

ʠʟʤʝʥʝʥʠʝ ʰʨʠʬʪʦʚ, ʨʘʟʤʝʨʦʚ ʩʠʤʚʦʣʦʚ, ʜʦʙʘʚʣʝʥʠʝ ʠʣʠ ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʥʫʪʨʠ ʩʘʤʦʛʦ 

ʬʨʘʛʤʝʥʪʘ. 

ʊʝʭʥʠʢʘ ʫʜʘʣʝʥʠʷ ʮʝʣʳʭ ʛʨʫʧʧ ʬʨʘʛʤʝʥʪʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʝʭ ʞʝ ʧʨʠʥʮʠʧʘʭ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʨʘʛʤʝʥʪʦʚ (ʧʫʪʝʤ ʧʨʦʪʷʛʠʚʘʥʠʷ ʢʫʨʩʦʨʘ ʤʳʰʠ), ʘ 

ʟʘʪʝʤ ʫʜʘʣʠʪʴ ʠʭ ʦʜʥʠʤ ʠʟ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ ʠ 

ʪʦʯʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ 

ʨʝʜʘʢʪʦʨʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʬʫʥʢʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʦʱʝʥʠʝ 

ʚʳʨʘʞʝʥʠʡ, ʧʨʦʚʝʨʢʘ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʠʥʪʘʢʩʠʩʘ ʠ ʜʨʫʛʠʝ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʜʘʢʪʦʨʳ ʯʘʩʪʦ ʧʨʝʜʣʘʛʘʶʪ çʫʤʥʳʝè ʬʫʥʢʮʠʠ, ʥʘʧʨʠʤʝʨ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʜʩʪʨʘʠʚʘʥʠʝ ʨʘʟʤʝʨʘ ʩʢʦʙʦʢ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʘʚʪʦʜʦʧʦʣʥʝʥʠʝ ʬʦʨʤʫʣ ʠ 

ʧʦʜʩʢʘʟʢʠ ʧʦ ʩʠʥʪʘʢʩʠʩʫ. ʕʪʠ ʬʫʥʢʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʠ ʧʦʤʦʛʘʶʪ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ. ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʨʘʙʦʪʘ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʯʘʩʪʦ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʜʨʫʛʠʤʠ ʬʫʥʢʮʠʷʤʠ 

ʪʝʢʩʪʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʥʘʧʨʠʤʝʨ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʤʧʦʨʪʘ ʠ ʵʢʩʧʦʨʪʘ ʬʦʨʤʫʣ ʚ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤʘʪʘʭ, ʚʩʪʘʚʢʦʡ ʬʦʨʤʫʣ ʚ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʠ ʦʙʨʘʙʦʪʢʘ ʬʦʨʤʫʣ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʣʛʝʙʨʳ. ɺʩʝ ʵʪʠ ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʫʶʪ ʩʣʦʞʥʫʶ, ʥʦ ʵʬʬʝʢʪʠʚʥʫʶ ʩʨʝʜʫ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʢʫʨʩʦʨ ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʚʳʧʦʣʥʷʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʪʝʢʩʪʦʚʳʝ ʦʧʝʨʘʮʠʠ ï ʚʳʜʝʣʝʥʠʝ, ʢʦʧʠʨʦʚʘʥʠʝ, 

ʚʩʪʘʚʢʫ, ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ. ʇʝʨʝʭʦʜ ʢ ʚʚʦʜʫ ʪʝʢʩʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʦʙʳʯʥʦ ʧʫʪʝʤ ʥʘʞʘʪʠʷ ʥʘ ʩʧʝʮʠʘʣʴʥʫʶ ʢʥʦʧʢʫ 

ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ɺʩʪʘʚʢʘ/ʈʝʛʠʦʥ ʪʝʢʩʪʘ ʠʣʠ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ ç"è. ɺ ʪʝʢʩʪʦʚʦʡ 
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ʦʙʣʘʩʪʠ Mathcad ʨʘʙʦʪʘʝʪ ʢʘʢ ʦʙʳʯʥʳʡ ʪʝʢʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ, ʧʦʟʚʦʣʷʷ ʚʚʦʜʠʪʴ ʠ 

ʬʦʨʤʘʪʠʨʦʚʘʪʴ ʪʝʢʩʪ, ʚʩʪʘʚʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʝʢʩʪʦʚʦʡ ʦʙʣʘʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʠʤʚʦʣʳ ʥʝ 

ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʦʙʳʯʥʳʡ 

ʪʝʢʩʪ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʚʦʜʘ ʪʝʢʩʪʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʱʝʣʯʢʦʤ ʤʳʰʠ ʚ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ 

ʜʦʢʫʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʨʘʪʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʨʝʞʠʤʘ (ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʦʟʠʮʠʷ 

ɺʩʪʘʚʢʘ/ʈʝʛʠʦʥ ʬʦʨʤʫʣ ʛʣʘʚʥʦʛʦ ʤʝʥʶ); ʩʠʩʪʝʤʘ ʛʦʪʦʚʘ ʢ ʚʚʦʜʫ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ 

ʥʘ ʤʝʩʪʝ ʧʦʷʚʠʚʰʝʛʦʩʷ ʚʠʟʠʨʘ. 

 
ɼʣʷ ʫʜʘʣʝʥʠʷ ʩʣʦʚ ʠ ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʷʞʢʘ ʤʳʰʴʶ, 

ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʤʘʷ ʦʙʣʘʩʪʴ ʪʝʢʩʪʘ ʧʦʣʫʯʘʝʪ ʯʝʨʥʫʶ ʟʘʣʠʚʢʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʚʳʜʝʣʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʣʘʩʪʴ ʪʝʢʩʪʘ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥʘ, ʩʢʦʧʠʨʦʚʘʥʘ ʚ ʙʫʬʝʨ ʠʣʠ ʜʣʷ 

ʥʝʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʩʚʦʡ ʚʘʨʠʘʥʪ ʰʨʠʬʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʚʳʨʘʞʝʥʠʡ, ʛʜʝ ʚʳʜʝʣʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʛʦʣʢʦʚʳʤ ʢʫʨʩʦʨʦʤ (ʚʦʟʤʦʞʥʘ 

ʠ ʧʨʦʪʷʞʢʘ), ʚ ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʘʭ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʠʭ ʦʧʝʨʘʮʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʨʦʪʷʞʢʘ ʤʳʰʴʶ, ʢʦʪʦʨʘʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʘʣʠʚʢʦʡ 

ʚʳʜʝʣʷʝʤʦʡ ʟʦʥʳ. ɼʨʫʛʠʤ ʦʪʣʠʯʠʝʤ ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ ʦʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʫʞʠʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʨʘʟʣʠʯʥʳʭ ʰʨʠʬʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ ʠ, ʙʦʣʝʝ ʪʦʛʦ, 

ʚʳʙʦʨʘ ʰʨʠʬʪʦʚ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʣʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʚʥʫʪʨʠ ʬʨʘʛʤʝʥʪʘ. ʇʨʠʤʝʨ ʪʘʢʦʛʦ 

ʨʘʟʜʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʨʠʚʝʜʝʥ ʥʠʞʝ:  

(2 a+ 3) c3 
ʇʨʠʤʝʨ ʨʘʟʜʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʰʨʠʬʪʦʚ ʜʣʷ ʩʠʤʚʦʣʦʚ ʠ ʮʠʬʨ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʚʳʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʣʦʚ ʪʝʢʩʪʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ɺ ʜʦʢʫʤʝʥʪʝ Mathcad ʪʝʢʩʪʦʚʳʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ ʠʤʝʶʪ ʨʘʚʥʦʮʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ; ʧʨʠ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʣʫʯʘʶʪ ʯʝʨʥʫʶ ʨʘʤʢʫ, ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ 

(ʧʫʥʢʪʠʨʥʳʝ ʨʘʤʢʠ), ʤʦʛʫʪ ʦʜʠʥʘʢʦʚʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʷ ʜʦʢʫʤʝʥʪʘ. ʅʝʙʦʣʴʰʠʝ ʦʪʣʠʯʠʷ ʢʘʩʘʶʪʩʷ ʣʠʰʴ 

ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ 

[5,6,9].  

1.1.2. ʆʩʦʙʝʥʥʦʩʪʠ ʚʭʦʜʥʦʛʦ ʷʟʳʢʘ ʩʠʩʪʝʤʳ 

Mathcad ï ʵʪʦ ʩʠʩʪʝʤʘ, ʨʘʙʦʪʘʶʱʘʷ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʤʧʠʣʠʨʫʝʤʳʭ ʷʟʳʢʦʚ, ʪʘʢʠʭ ʢʘʢ C++ (ʢʦʪʦʨʳʡ, ʢʩʪʘʪʠ, 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʷʜʨʝ Mathcad ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʝʥʠʡ), Mathcad ʚʳʧʦʣʥʷʝʪ ʠʥʩʪʨʫʢʮʠʠ ʧʦ 

ʤʝʨʝ ʠʭ ʚʚʦʜʘ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʤʛʥʦʚʝʥʥʳʡ ʚʳʚʦʜ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʨʦʯʥʦ, 

ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʠ ʩʚʝʨʭʫ ʚʥʠʟ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʥʘʛʣʷʜʥʳʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʂʘʞʜʘʷ ʬʦʨʤʫʣʘ, ʛʨʘʬʠʢ ʠʣʠ ʪʝʢʩʪʦʚʳʡ ʙʣʦʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ 

ʬʨʘʛʤʝʥʪ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʧʦʜʧʨʦʛʨʘʤʤʘʤʠ.  

ɺʭʦʜʥʦʡ ʷʟʳʢ Mathcad ï ɻ ʪʦ, ʧʦ ʩʫʪʠ, ʤʘʢʨʦʷʟʳʢ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʚʳʯʠʩʣʝʥʠʷ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʟʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʬʦʨʤʫʣʳ, 

ʪʝʢʩʪʳ, ʛʨʘʬʠʢʠ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʠʩʧʦʣʴʟʫʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʩʠʥʪʘʢʩʠʩ, ʙʣʠʟʢʠʡ ʢ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʥʦʪʘʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʠʩʧʦʣʴʟʫʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʧʘʣʠʪʨʫ ʠ 

ʧʘʣʠʪʨʫ ʩʠʤʚʦʣʦʚ ʜʣʷ ʚʚʦʜʘ ʬʦʨʤʫʣ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ. ʕʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ 

ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʜʝʣʘʷ Mathcad ʜʦʩʪʫʧʥʳʤ ʜʘʞʝ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʝʟ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ, ʟʘ ʫʜʦʙʩʪʚʦʤ ʠʥʪʝʨʬʝʡʩʘ ʩʢʨʳʚʘʝʪʩʷ ʤʦʱʥʳʡ ʤʝʭʘʥʠʟʤ ʚʳʯʠʩʣʝʥʠʡ. ɺ ʦʩʥʦʚʝ 

ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ. ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʪʫ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʢʘʣʷʨʳ, ʚʝʢʪʦʨʳ, ʤʘʪʨʠʮʳ, ʢʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ, ʩʠʤʚʦʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ ʠ 
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ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʂʨʦʤʝ ʪʦʛʦ, Mathcad ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʰʠʨʥʳʡ ʥʘʙʦʨ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ, 

ʦʭʚʘʪʳʚʘʶʱʠʭ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ï ʦʪ ʵʣʝʤʝʥʪʘʨʥʦʡ ʘʣʛʝʙʨʳ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʦ ʣʠʥʝʡʥʦʡ ʘʣʛʝʙʨʳ, ʩʪʘʪʠʩʪʠʢʠ ʠ ʯʠʩʣʝʥʥʦʛʦ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ/ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʤʝʥʥʳʝ, ʟʘʜʘʝʪ ʬʫʥʢʮʠʠ ʠ ʩʦʟʜʘʝʪ ʘʣʛʦʨʠʪʤʳ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ. ʕʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʫʩʣʦʚʥʳʝ ʦʧʝʨʘʪʦʨʳ (if-

then-else), ʮʠʢʣʳ (for, while), ʘ ʪʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʬʫʥʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʰʠʨʷʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ ʩʦʟʜʘʚʘʪʴ ʤʦʜʫʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ. ɺʩʸ ʵʪʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

ʯʠʪʘʝʤʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʘ, ʯʪʦ ʜʝʣʘʝʪ ʢʦʜ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤ ʠ ʣʝʛʢʦ ʦʪʣʘʞʠʚʘʝʤʳʤ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʙʦʪʳ ʩ Mathcad ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʘʤʷʪʠ. ʉʦʟʜʘʚʘʝʤʳʡ 

ʜʦʢʫʤʝʥʪ ʩ ʨʘʩʰʠʨʝʥʠʝʤ çxmcdè ʠʣʠ ʭʨʘʥʠʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʜʦ ʤʦʤʝʥʪʘ ʷʚʥʦʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʪʦʷʥʥʦʡ ʧʘʤʷʪʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʚʦ 

ʚʨʝʤʷ ʨʘʙʦʪʳ, ʦʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ ʦ ʣʠʤʠʪʝ ʧʘʤʷʪʠ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠʣʠ ʩʣʦʞʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʜʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɹʦʣʝʝ ʪʦʛʦ, Mathcad ʤʦʞʝʪ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʠ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʝʛʦ ʚ ʜʨʫʛʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ.  

ɺ ʮʝʣʦʤ, ʚʭʦʜʥʦʡ ʷʟʳʢ Mathcad ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʤʦʱʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʷʜʨʘ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʟʘʜʘʯ, ʦʪ ʧʨʦʩʪʳʭ ʚʳʯʠʩʣʝʥʠʡ ʜʦ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ ʠ ʩʠʤʫʣʷʮʠʡ, ʧʨʠ ʵʪʦʤ ʥʝ ʪʨʝʙʫʷ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Mathcad. 

ʇʨʦʩʤʦʪʨ ʦʪʜʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʫʱʝʛʦ ʜʦʢʫʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʠʩʪʝʤʘʤʠ 

ʧʦʩʪʨʦʯʥʦ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʠ ʩʚʝʨʭʫ ʚʥʠʟ. ʇʨʠ ʦʧʦʟʥʘʥʠʠ ʦʯʝʨʝʜʥʦʛʦ ʬʨʘʛʤʝʥʪʘ, ʩʠʩʪʝʤʳ 

ʟʘʧʫʩʢʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʧʦʜʧʨʦʛʨʘʤʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʨʠ ʫʩʣʦʚʠʠ, 

ʯʪʦ ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʦʧʨʝʜʝʣʝʥʳ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʳʨʘʞʝʥʠʡ, ʪ.ʝ. ʵʪʠ ʵʣʝʤʝʥʪʳ ʠ 

ʚʳʨʘʞʝʥʠʷ ʚʚʝʜʝʥʳ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʣʦʛʠʯʝʩʢʦʡ ʫʚʷʟʢʠ 

ʬʨʘʛʤʝʥʪʦʚ ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʦʛʦ ʜʦʢʫʤʝʥʪʘ çʩʚʝʨʭʫ ʚʥʠʟè ʠ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʚʳʧʦʣʥʝʥʠʝ 

ʙʣʦʢʦʚ ʜʦ ʚʚʝʜʝʥʠʷ (ʦʧʠʩʘʥʠʷ, ʟʘʜʘʥʠʷ ʟʥʘʯʝʥʠʡ) ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʠʭ ʧʝʨʝʤʝʥʥʳʭ.  

ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʣʦʛʠʯʝʩʢʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʬʨʘʛʤʝʥʪʦʚ ʩʠʩʪʝʤʘ ʚʳʜʝʣʷʝʪ ʢʨʘʩʥʳʤ 

ʮʚʝʪʦʤ ʵʣʝʤʝʥʪʳ ʧʝʨʚʦʛʦ ʠʟ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʳ (ʥʝʢʦʨʨʝʢʪʥʦ ʚʚʝʜʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠʣʠ ʥʝʚʳʧʦʣʥʠʤʳʝ ʬʨʘʛʤʝʥʪʳ); 

ʧʦʜʦʙʥʦʡ ʟʘʢʨʘʩʢʦʡ ʚʳʜʝʣʷʶʪʩʷ ʠ ʵʣʝʤʝʥʪʳ ʧʦʩʣʝʜʫʶʱʠʭ ʬʨʘʛʤʝʥʪʦʚ. ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʢʠ 

ʥʘ ʪʘʢʠʭ ʬʨʘʛʤʝʥʪʘʭ ʧʦʷʚʣʷʝʪʩʷ ʚʳʧʘʜʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ ʩ ʢʨʘʪʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʠʯʠʥʘʭ 

ʥʘʨʫʰʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʮʝʧʦʯʢʘ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ʚʚʝʜʝʥʳ ʧʨʘʚʠʣʴʥʦ ʠ ʢʦʪʦʨʘʷ ʟʘʚʝʨʰʘʝʪʩʷ 

ʧʦʣʫʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ (ʦʥ ʚʳʜʝʣʝʥ ʬʦʥʦʚʦʡ ʟʘʣʠʚʢʦʡ). 

x 0.138:= y x
3

:= z 3 4y-:= z 2.989=
 

ɽʩʣʠ ʚ ʪʦʤ ʞʝ ʘʣʛʦʨʠʪʤʝ ʚʚʦʜ ʟʥʘʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʝʨʝʜʚʠʥʫʪʴ ʯʫʪʴ ʥʠʞʝ 

ʫʨʦʚʥʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʚʳʜʝʣʷʝʪ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʝʨʝʤʝʥʥʳʝ ʭ, ʫ, z ʚʦ ʚʪʦʨʦʤ, ʪʨʝʪʴʝʤ ʠ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʬʨʘʛʤʝʥʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʩʣʫʞʠʪ ʩʠʛʥʘʣʦʤ ʦ ʥʘʨʫʰʝʥʠʠ ʣʦʛʠʯʝʩʢʦʡ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʬʨʘʛʤʝʥʪʦʚ ʜʦʢʫʤʝʥʪʘ. ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʢʠ, ʥʘʧʨʠʤʝʨ, ʥʘ ʪʨʝʪʴʝʤ 

ʬʨʘʛʤʝʥʪʝ, ʦʥ ʧʦʣʫʯʘʝʪ ʯʝʨʥʫʶ ʨʘʤʢʫ ʠ ʚʳʧʘʜʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ 

(ʚʳʜʝʣʝʥʥʘʷ ʢʨʘʩʥʳʤ ʚ ʵʪʦʤ ʬʨʘʛʤʝʥʪʝ) ʧʝʨʝʤʝʥʥʘʷ ʥʝ ʦʧʨʝʜʝʣʝʥʘ ʚʳʰʝ. ʈʝʟʫʣʴʪʘʪ ʪʘʢʠʭ 

ʜʝʡʩʪʚʠʡ ʧʨʠʚʝʜʝʥ ʥʠʞʝ.  

y x
3

:=x z 3 4y-:= y z=z

x 0.138:=
 

ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʘʚʠʣʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʩʦʩʪʘʚʣʷʶʪ ʣʠʰʴ 

ʧʨʦʮʝʜʫʨʳ ʚʳʧʦʣʥʝʥʠʷ ʩʠʤʚʦʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʥʝʩʤʦʪʨʷ ʥʘ 
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ʫʢʘʟʘʥʥʳʡ çʧʨʦʪʝʩʪ ʩʠʩʪʝʤʳè. ʅʘ ʧʨʠʚʝʜʝʥʥʦʤ ʥʠʞʝ ʧʨʦʩʪʦʤ ʧʨʠʤʝʨʝ ʩʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ 

ʨʘʟʣʦʞʝʥʠʝ ʨʘʟʥʦʩʪʠ ʢʫʙʦʚ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʜʝʣʝʥʠʝ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʝʨʝʤʝʥʥʳʭ ʭ ʠ ʫ ʚ 

ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʬʨʘʛʤʝʥʪʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

y x
3

:=x z y 1-:=y z factor 0, x 1-( ) x
2

x+ 1+( )Ö­
 

ɺ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʧʨʠʤʝʨʘʭ, ʧʨʝʜʩʪʘʚʣʝʥ ʚʝʩʴ ʮʠʢʣ ʚʳʧʦʣʥʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʦʪ ʚʚʦʜʘ 

ʜʦ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʚ ʯʠʩʣʦʚʦʡ ʠʣʠ ʚ ʩʠʤʚʦʣʴʥʦʡ ʬʦʨʤʘʭ. ɺ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ 

ʦʧʝʨʘʪʦʨʘ, ʢʦʪʦʨʳʝ ʥʝ ʢʦʤʤʝʥʪʠʨʦʚʘʣʠʩʴ ʨʘʥʝʝ ï ʦʧʝʨʘʪʦʨ ʧʨʠʩʚʘʠʚʘʥʠʷ ʠ ʦʧʝʨʘʪʦʨʳ ʚʳʚʦʜʘ 

ʚ ʯʠʩʣʦʚʦʤ (ʟʥʘʢ ʨʘʚʝʥʩʪʚʘ) ʠ ʩʠʤʚʦʣʴʥʦʤ (ʧʨʘʚʘʷ ʩʪʨʝʣʢʘ) ʚʠʜʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʬʦʨʤʘʪ ʯʠʩʝʣ ʚ ʩʠʩʪʝʤʘʭ Mathcad: ʯʠʩʣʘ ʠʤʝʶʪ ʜʝʩʷʪʠʯʥʫʶ ʪʦʯʢʫ. 

ʆʧʝʨʘʪʦʨ ʧʨʠʩʚʘʠʚʘʥʠʷ ʭʦʨʦʰʦ ʠʟʚʝʩʪʝʥ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʠʤʝʝʪ ʚʠʜ ʜʚʦʝʪʦʯʠʷ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʥʘʢʦʤ ʨʘʚʝʥʩʪʚʘ. ɺ ʩʠʩʪʝʤʘʭ Mathcad ɻ ʪʦʪ ʦʧʝʨʘʪʦʨ ʚʳʟʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʥʘ 

ʢʣʘʚʠʰʫ ç:è (ʜʚʦʝʪʦʯʠʝ; ʚʝʨʭʥʠʡ ʨʝʛʠʩʪʨ ʢʣʘʚʠʘʪʫʨʳ, ʪ.ʝ. ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʞʘʪʴ çShiftè). 

ʇʨʠ ʚʳʟʦʚʝ ʦʧʝʨʘʪʦʨʘ ʥʘ ʤʝʩʪʦ ʚʠʟʠʨʘ ʧʦʣʫʯʘʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʰʘʙʣʦʥ ʚʚʦʜʘ 

 

ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʜʚʘ ʤʘʨʢʝʨʘ ʚʚʦʜʘ, ʨʘʟʜʝʣʝʥʥʳʝ ʦʧʝʨʘʪʦʨʦʤ ʧʨʠʩʚʘʠʚʘʥʠʷ. ʃʝʚʳʡ 

ʤʘʨʢʝʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʚʦʜʘ ʠʤʝʥʠ ʚʳʨʘʞʝʥʠʷ (ʧʝʨʝʤʝʥʥʦʡ, ʬʫʥʢʮʠʠ, ʚʝʢʪʦʨʘ, ʤʘʪʨʠʮʳ ʠ 

ʧʨʦʯ.), ʧʨʘʚʳʡ ð ʜʣʷ ʚʚʦʜʘ ʚʳʨʘʞʝʥʠʷ. ʉʦʩʪʦʷʥʠʝ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʝʨʚʳʤ ʤʦʞʝʪ ʚʚʦʜʠʪʴʩʷ ʚʳʨʘʞʝʥʠʝ. ɽʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʙʠʨʘʝʪʩʷ ʠʤʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʚʳʨʘʞʝʥʠʷ, ʘ ʟʘʪʝʤ ʚʳʟʳʚʘʝʪʩʷ ʦʧʝʨʘʪʦʨ ʧʨʠʩʚʘʠʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʧʦʣʥʝʥʠʝʤ ʧʨʘʚʦʛʦ 

ʤʘʨʢʝʨʘ ʚʚʦʜʘ, ʪʦ ʦʧʝʨʘʪʦʨ ʧʨʠʩʚʘʠʚʘʥʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʣʠʰʴ ʧʨʘʚʳʡ ʤʘʨʢʝʨ ʚʚʦʜʘ. ʅʘʧʨʠʤʝʨ, 

ʜʣʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʭ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ 0,138, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʜʠʥ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ ʚʚʦʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1.4.  
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ɸʥʘʣʦʛʠʯʥʦ ʤʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʣʶʙʳʝ ʚʳʨʘʞʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʯʠʩʣʝʥʥʦʛʦ ʠʣʠ ʩʠʤʚʦʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ʇʨʠʚʝʜʝʥʥʳʝ ʚʘʨʠʘʥʪʳ ʜʝʡʩʪʚʠʡ ʚ ʪʘʙʣʠʮʝ 1.4 ʦʪʣʠʯʘʶʪʩʷ ʩʪʘʨʪʦʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ. ɺ 

ʧʝʨʚʦʤ ʩʨʘʟʫ ʚʚʦʜʠʪʩʷ ʰʘʙʣʦʥ ʦʧʝʨʘʪʦʨʘ ʧʨʠʩʚʘʠʚʘʥʠʷ; ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʘʭ ʚʚʦʜ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʙʦʨʘ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʩʠʤʚʦʣʘ ʧʝʨʝʤʝʥʥʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʪʦʨʘʷ 

ʦʧʝʨʘʮʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʘ ʩʦʩʪʦʠʪ ʚ ʚʚʦʜʝ ʯʠʩʣʘ (ʚʘʨʠʘʥʪ 1), ʠʟʤʝʥʝʥʠʠ ʧʦʣʦʞʝʥʠʷ 

ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ ʥʘ ʦʙʨʘʪʥʦʝ (ʚʘʨʠʘʥʪ 2) ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʚʠʪʠʷ ʚʳʨʘʞʝʥʠʷ ʚʣʝʚʦ, ʚʚʦʜʝ 

ʦʧʝʨʘʪʦʨʘ ʧʨʠʩʚʘʠʚʘʥʠʷ (ʚʘʨʠʘʥʪ 3). ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʜʣʷ ʚʘʨʠʘʥʪʘ 1 ʧʨʦʠʟʚʦʜʠʪʩʷ ʱʝʣʯʦʢ 

ʤʳʰʠ ʥʘ ʣʝʚʦʤ ʤʘʨʢʝʨʝ ʚʚʦʜʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʚʦʜʘ ʩʠʤʚʦʣʘ; 

ʜʣʷ ʚʘʨʠʘʥʪʘ 2 ʵʪʦʪ ʵʪʘʧ ʩʦʩʪʦʠʪ ʚ ʚʳʟʦʚʝ ʦʧʝʨʘʪʦʨʘ ʧʨʠʩʚʘʠʚʘʥʠʷ. ʇʦʩʣʝʜʥʷʷ ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʚʝʨʰʝʥʠʶ ʚʚʦʜʘ. ɺ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʚʚʦʜ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘ ʪʨʠ ʵʪʘʧʘ.  
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ʇʨʠ ʱʝʣʯʢʘʭ ʤʳʰʠ ʧʦ ʤʘʨʢʝʨʘʤ ʚʚʦʜʘ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʚʳʧʘʜʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʠ ʚʳʨʘʞʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʦʜʘ ʜʘʥʥʳʭ ʚ ʵʪʦʪ ʤʘʨʢʝʨ 

ʚʚʦʜʘ. 

ɼʣʷ ʚʳʚʦʜʘ ʨʝʟʫʣʴʪʘʪʘ ʚ ʯʠʩʣʦʚʦʡ ʬʦʨʤʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʭʚʘʪʠʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʠʣʠ ʝʛʦ ʠʤʷ ʫʛʦʣʢʦʤ ʢʫʨʩʦʨʘ ʠ ʥʘʞʘʪʴ ʥʘ ʢʣʘʚʠʰʫ = (ʨʘʚʥʦ).  

ɺʳʚʦʜ ʨʝʟʫʣʴʪʘʪʘ ʚ ʩʠʤʚʦʣʴʥʦʤ ʚʠʜʝ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ 

ʩʠʤʚʦʣʴʥʦʛʦ ʚʳʚʦʜʘ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʢʣʘʚʠʰ çCtrl + .è ʠ ʠʤʝʝʪ ʚʠʜ ʧʨʘʚʦʡ 

ʩʪʨʝʣʢʠ. 

ɿʘʚʝʨʰʘʷ ʦʧʠʩʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʩʠʩʪʝʤʘʭ Mathcad, ʦʪʤʝʪʠʤ, ʯʪʦ ʚ Mathcad 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʠʟʙʳʪʦʯʥʦʩʪʴ ʩʨʝʜʩʪʚ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ. ʊʘʢ, ʚʳʟʦʚ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʠ ʧʨʦʮʝʜʫʨʳ ʚʚʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʘʣʠʪʨʳ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʝʡ 

ʧʦʟʠʮʠʠ ɺʠʜ/ʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ (ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʩʠʩʪʝʤʳ Mathcad) [5,6,9]. 

1.1.3. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ Mathcad 

ʆʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ Mathcad ï ʥʘʣʠʯʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. ʕʪʠ 

ʤʦʜʫʣʠ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ, 

ʨʝʘʣʠʟʫʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʦʪ ʧʨʦʩʪʳʭ ʜʦ ʚʝʩʴʤʘ ʩʣʦʞʥʳʭ. ʕʪʦ 

ʜʝʣʘʝʪ Mathcad ʛʠʙʢʦʡ ʧʣʘʪʬʦʨʤʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ʆʜʥʘʢʦ, ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʨʦʣʠ Mathcad (ʠ ʧʦʜʦʙʥʳʭ ʧʘʢʝʪʦʚ) ʚ ʦʙʫʯʝʥʠʠ ʯʠʩʣʝʥʥʳʤ 

ʤʝʪʦʜʘʤ. ʉʫʱʝʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʤʥʝʥʠʝ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʤʝʪʦʜʠʯʝʩʢʫʶ ʩʪʦʨʦʥʫ ʦʙʫʯʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʘʢʝʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

çʧʨʷʯʫʪè ʥʝʫʜʘʯʥʳʝ ʠʣʠ ʥʝʩʪʘʙʠʣʴʥʳʝ ʤʝʪʦʜʳ. ɼʘʚʘʡʪʝ ʨʘʟʙʝʨʝʤʩʷ, ʥʘʩʢʦʣʴʢʦ ʩʧʨʘʚʝʜʣʠʚʦ 

ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʠ ʦʜʠʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ Mathcad, ʥʝ ʧʨʝʜʦʩʪʘʚʠʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʧʨʷʤʫʶ ʨʘʙʦʪʘʪʴ ʩ ʟʘʚʝʜʦʤʦ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʠʣʠ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʨʝʤʣʝʥʠʝʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ. ʆʜʥʘʢʦ, ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʵʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʘʩʧʝʢʪ, ʙʳʣʦ ʙʳ ʥʝʚʝʨʥʦ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʚʘʞʥʳʭ ʘʩʧʝʢʪʘ. 

1. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʨʦʷʚʣʝʥʠʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ. ɼʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʚ 

Mathcad ʤʥʦʞʝʩʪʚʘ ʚʩʪʨʦʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʮʝʜʫʨ, ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʙʝʟʫʩʣʦʚʥʦ, 

ʦʛʨʘʥʠʯʝʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʤʦʞʝʪ ʙʳʪʴ ʥʝʪʦʯʥʳʤ ʠʣʠ ʚʦʦʙʱʝ 

ʥʝ ʥʘʡʜʝʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʮʠʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, ʧʨʦʷʚʣʷʝʪʩʷ 

ʚʘʞʥʘʷ ʜʠʜʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ. ʅʘʙʣʶʜʘʷ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʯʠ ʠʣʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ 

ʪʠʧʠʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ: ʨʝʟʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʨʝʟʫʣʴʪʘʪʘ, ʨʘʩʭʦʜʠʤʦʩʪʴʶ 

ʠʪʝʨʘʮʠʡ, ʧʦʷʚʣʝʥʠʝʤ ʥʝʬʠʟʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɸʥʘʣʠʟ ʵʪʠʭ ʧʨʠʟʥʘʢʦʚ, ʧʦʠʩʢ ʧʨʠʯʠʥ ʠ 

ʩʧʦʩʦʙʦʚ ʠʭ ʫʩʪʨʘʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ, ʧʦʜʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʦʚ ʨʝʛʫʣʷʨʠʟʘʮʠʠ) ï ʵʪʦ ʠ ʝʩʪʴ ʢʣʶʯʝʚʦʡ ʤʦʤʝʥʪ ʦʙʫʯʝʥʠʷ. ʇʘʢʝʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʚ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

2. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʘʢ ʤʝʪʦʜ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ Mathcad ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʣʶʙʦʡ ʘʣʛʦʨʠʪʤ, ʜʘʞʝ ʪʦʪ, ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ ʩʯʠʪʘʣʩʷ ʥʝʫʜʘʯʥʳʤ ʠʣʠ 

ʥʝʵʬʬʝʢʪʠʚʥʳʤ. ʂʦʤʧʘʢʪʥʦʩʪʴ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Mathcad ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ 

ʘʥʘʣʠʟ ʢʦʜʘ, ʧʦʟʚʦʣʷʷ ʩʪʫʜʝʥʪʘʤ ʦʪʩʣʝʞʠʚʘʪʴ ʢʘʞʜʳʡ ʰʘʛ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʥʠʤʘʪʴ ʣʦʛʠʢʫ 

ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʠ ʚʳʷʚʣʷʪʴ ʝʛʦ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʠ ʛʣʫʙʦʢʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʩʫʪʠ ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ, ʧʦʥʷʪʴ ʝʛʦ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ 

Mathcad ʩʪʘʥʦʚʠʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ 

https://izd-mn.com/


ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɗɎɗɘɋɒ Ɏ ɕɖɔɜɋɗɗɔɈ Ɉ ɌɋɑɋɍɓɔɊɔɖɔɌɓɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɋ 
ȽɆɗɘɢ 1 

Ȱ.Ȩ. ȷɎɒɔɓɔɈ 
Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 

 

 

https://izd-mn.com/ 22 

 

ʤʘʪʝʨʠʘʣʘ. ʉʪʫʜʝʥʪ ʥʝ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʫʝʪ ʛʦʪʦʚʦʝ ʨʝʰʝʥʠʝ, ʘ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʠ ʘʥʘʣʠʟʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ ʤʘʪʝʨʠʘʣʘ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. Mathcad ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ï ʩʪʨʫʢʪʫʨ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʣʦʞʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʥʝ ʚʣʠʷʶʱʠʝ ʥʘ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʜʦʢʫʤʝʥʪʘ. ʕʪʘ ʠʟʦʣʷʮʠʷ ï 

ʢʣʶʯʝʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʤʦʜʫʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʛʠʙʢʦʩʪʴ ʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʜʘ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʜʘʯʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ 

ʵʪʘʧ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ. ʕʪʦ ʫʣʫʯʰʘʝʪ ʯʠʪʘʝʤʦʩʪʴ 

ʜʦʢʫʤʝʥʪʘ, ʫʧʨʦʱʘʝʪ ʦʪʣʘʜʢʫ ʠ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʤʝʥʷʪʴ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʚʳʯʠʩʣʝʥʠʡ ʙʝʟ 

ʨʠʩʢʘ ʩʣʦʤʘʪʴ ʚʩʶ ʩʠʩʪʝʤʫ. 

ɻʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ï ʝʛʦ ʟʘʤʢʥʫʪʦʩʪʴ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʚʳʯʠʩʣʝʥʠʷ ʚʥʫʪʨʠ ʤʦʜʫʣʷ ʠʟʦʣʠʨʦʚʘʥʳ ʦʪ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʜʦʢʫʤʝʥʪʘ Mathcad. ɺʥʫʪʨʝʥʥʠʝ 

ʧʝʨʝʤʝʥʥʳʝ ʠ ʧʨʠʩʚʘʠʚʘʥʠʷ ʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʤʦʜʫʣʷ. ʀʟʤʝʥʠʪʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ 

ʚʥʫʪʨʠ ʤʦʜʫʣʷ ï ʵʪʦ ʥʠʢʘʢ ʥʝ ʦʪʨʘʟʠʪʩʷ ʥʘ ʟʥʘʯʝʥʠʷʭ ʪʝʭ ʞʝ ʧʝʨʝʤʝʥʥʳʭ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ. 

ʕʪʘ ʠʟʦʣʷʮʠʷ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ ʠ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʝʤʝʥʥʳʭ ʚ ʦʜʥʦʤ ʜʦʢʫʤʝʥʪʝ. 

ʍʦʪʷ ʤʦʜʫʣʴ ʟʘʤʢʥʫʪ, ʦʥ ʥʝ ʧʦʣʥʦʩʪʴʶ ʠʟʦʣʠʨʦʚʘʥ. ʇʝʨʝʤʝʥʥʳʝ, ʦʧʨʝʜʝʣʝʥʥʳʝ çʚʥʝè 

ʤʦʜʫʣʷ, ʜʦʩʪʫʧʥʳ ʚʥʫʪʨʠ ʥʝʛʦ ʢʘʢ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ. ʄʦʜʫʣʴ çʚʠʜʠʪè ʵʪʠ ʟʥʘʯʝʥʠʷ ʠ 

ʤʦʞʝʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʠʭ ʚʳʯʠʩʣʝʥʠʷʭ. ʆʜʥʘʢʦ, ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʛʣʦʙʘʣʴʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ çʚʥʫʪʨʠè ʤʦʜʫʣʷ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘʨʫʞʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ 

ʠ ʪʝ ʞʝ ʠʤʝʥʘ ʧʝʨʝʤʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʜʦʢʫʤʝʥʪʘ ʙʝʟ ʦʧʘʩʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ. 

ɺʥʫʪʨʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʜʣʷ ʧʨʠʩʚʘʠʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ʣʦʢʘʣʴʥʦʛʦ ʧʨʠʩʚʘʠʚʘʥʠʷ «. ɺʩʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʤ 

ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ «, ʷʚʣʷʶʪʩʷ ʣʦʢʘʣʴʥʳʤʠ ʠ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚʥʫʪʨʠ 

ʤʦʜʫʣʷ. ʆʙʳʯʥʳʡ ʦʧʝʨʘʪʦʨ ʧʨʠʩʚʘʠʚʘʥʠʷ ç:=è ʚ ʤʦʜʫʣʝ ʥʝʜʦʧʫʩʪʠʤ. ɺʤʝʩʪʦ ʥʝʛʦ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʝʨʘʪʦʨ çʵʢʚʠʚʘʣʝʥʪʥʦè (ʩʦʯʝʪʘʥʠʝ ʢʣʘʚʠʰ çCtrl + =è), ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ 

ʧʨʠʩʚʘʠʚʘʥʠʝ, ʥʦ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʦʧʝʨʘʮʠʠ.  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʫʣʷ ʤʦʛʫʪ ʚʚʦʜʠʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʫʪʨʠ ʥʝʛʦ, 

ʠʩʧʦʣʴʟʫʷ ʦʧʝʨʘʪʦʨ ʣʦʢʘʣʴʥʦʛʦ ʧʨʠʩʚʘʠʚʘʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʦʥʩʪʘʥʪʘʤʠ, 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʯʠʩʣʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʤʦʜʫʣʷ ʠʣʠ ʧʦʣʫʯʝʥʳ ʠʟ ʛʣʦʙʘʣʴʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʥʝ ʤʦʜʫʣʷ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʚ Mathcad ï ʵʪʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʙʣʦʢ ʢʦʜʘ, ʢʦʪʦʨʳʡ 

ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʤʦʜʫʣʷ 

ʷʚʣʷʝʪʩʷ ʞʠʨʥʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʯʝʨʪʘ, ʜʦʙʘʚʣʷʝʤʘʷ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ Add Line. ʄʦʜʫʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʧʨʦʩʪʳʤʠ (ʩ ʦʜʥʦʡ ʯʝʨʪʦʡ), ʪʘʢ ʠ ʩʣʦʞʥʳʤʠ (ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʯʝʨʪʘʤʠ), ʦʙʨʘʟʫʷ 

ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʫʣʠ ʚʥʫʪʨʠ ʤʦʜʫʣʝʡ, ʤʦʜʝʣʠʨʫʷ 

ʩʣʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ: 

¶ ʠʝʨʘʨʭʠʯʥʦʩʪʴʶ: ʤʦʜʫʣʠ ʤʦʛʫʪ ʙʳʪʴ ʚʣʦʞʝʥʳ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʦʙʨʘʟʫʷ ʜʨʝʚʦʚʠʜʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʙʠʚʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʧʦʜʟʘʜʘʯʠ, ʧʦʚʳʰʘʷ 

ʯʠʪʘʝʤʦʩʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʦʩʪʴ ʢʦʜʘ; 

¶ ʩʧʝʮʠʘʣʴʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ: ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʷʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʙʦʨ ʦʧʝʨʘʪʦʨʦʚ, ʜʦʩʪʫʧʥʳʡ ʯʝʨʝʟ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʧʘʣʠʪʨʫ. ʕʪʠ ʦʧʝʨʘʪʦʨʳ 

ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʮʠʢʣʳ, ʫʩʣʦʚʠʷ, ʚʳʟʦʚʳ ʜʨʫʛʠʭ ʤʦʜʫʣʝʡ 

ʠ ʪ.ʜ.; 

¶ ʛʠʙʢʦʩʪʴʶ: ʚʥʫʪʨʠ ʤʦʜʫʣʝʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʳʝ ʬʫʥʢʮʠʠ, ʧʝʨʝʤʝʥʥʳʝ ʠ 
ʦʧʝʨʘʪʦʨʳ, ʜʦʩʪʫʧʥʳʝ ʚ Mathcad. ʕʪʦ ʜʘʝʪ ʙʦʣʴʰʫʶ ʩʚʦʙʦʜʫ ʚ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ; 

¶ ʤʘʢʨʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ: ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʦʝʛʦ 
ʨʦʜʘ ʤʘʢʨʦʬʫʥʢʮʠʠ. ʆʥʠ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʘʨʛʫʤʝʥʪʳ, ʚʦʟʚʨʘʱʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʟʳʚʘʪʴʩʷ 

ʠʟ ʜʨʫʛʠʭ ʯʘʩʪʝʡ ʜʦʢʫʤʝʥʪʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʷʚʣʷʝʪʩʷ: 
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¶ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʢʦʜʘ: ʤʦʜʫʣʠ ʧʦʟʚʦʣʷʶʪ ʨʘʟʙʠʪʴ ʩʣʦʞʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʙʦʣʝʝ 
ʤʝʣʢʠʝ, ʧʦʥʷʪʥʳʝ ʙʣʦʢʠ; 

¶ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ: ʩʦʟʜʘʥʥʳʝ ʤʦʜʫʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʢʨʘʪʥʦ ʚ 
ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʜʦʢʫʤʝʥʪʘ; 

¶ ʤʦʜʫʣʴʥʦʩʪʴ: ʢʘʞʜʳʡ ʤʦʜʫʣʴ ʦʪʚʝʯʘʝʪ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʯʪʦ 

ʫʧʨʦʱʘʝʪ ʦʪʣʘʜʢʫ ʠ ʤʦʜʠʬʠʢʘʮʠʶ ʢʦʜʘ; 

¶ ʫʣʫʯʰʝʥʠʝ ʯʠʪʘʝʤʦʩʪʠ: ʭʦʨʦʰʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʢʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʫʣʝʡ 
ʣʝʛʯʝ ʯʠʪʘʪʴ ʠ ʧʦʥʠʤʘʪʴ. 

ʆʧʝʨʘʪʦʨʳ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ. ɼʦʩʪʫʧ ʢ ʧʘʣʠʪʨʝ ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʦʜʫʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ, ʠʟʦʙʨʘʞʘʶʱʝʡ ʙʣʦʢ-ʩʭʝʤʫ ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 

1.14).  

                      

 
 

ʈʠʩʫʥʦʢ 1.14 ï ʇʘʣʠʪʨʘ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ  

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʧʘʣʠʪʨʳ ʦʧʝʨʘʪʦʨʦʚ (ʨʠʩʫʥʦʢ 1.15). ʕʪʘ ʧʘʣʠʪʨʘ ʧʨʝʜʣʘʛʘʝʪ ʥʘʙʦʨ 

ʰʘʙʣʦʥʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʨʫʢʪʫʨ ʤʦʜʫʣʝʡ. ʇʨʦʩʪʝʡʰʠʝ ʩʪʨʫʢʪʫʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʥʦʧʢʠ Add Line. ʆʜʥʦʢʨʘʪʥʦʝ ʥʘʞʘʪʠʝ ʩʦʟʜʘʝʪ ʙʘʟʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʧʦʚʪʦʨʥʦʝ ï ʜʦʙʘʚʣʷʝʪ 

ʥʦʚʫʶ ʩʪʨʦʢʫ, ʧʨʠ ʵʪʦʤ ʚʘʞʥʦʝ ʫʩʣʦʚʠʝ ï ʫʛʦʣʢʦʚʳʡ ʢʫʨʩʦʨ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʦʤ ʠʟ 

ʤʘʨʢʝʨʦʚ ʚʚʦʜʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʪʢʫʶ ʠʝʨʘʨʭʠʶ ʦʧʝʨʘʪʦʨʦʚ ʚʥʫʪʨʠ ʤʦʜʫʣʷ. 

 
ʈʠʩʫʥʦʢ 1.15 ï ʇʘʣʠʪʨʘ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

 

ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʠʛʨʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʮʠʢʣʠʯʝʩʢʠʭ, ʠʪʝʨʘʪʠʚʥʳʭ ʠ ʨʝʢʫʨʩʠʚʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʪʦʨʦʚ ʠ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ. ʆʙʱʠʤ ʩʚʦʡʩʪʚʦʤ ʣʶʙʦʡ ʩʪʨʫʢʪʫʨʳ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʜʫʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʦʡ. 

ʀʜʝʘʣʴʥʳʡ ʩʮʝʥʘʨʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʷ 

ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ ʚʳʯʠʩʣʝʥʠʡ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʩʪʨʦʢ ʠ 

ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʘʨʢʝʨʦʚ ʚʚʦʜʘ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ, ʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʯʘʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. 

ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, Mathcad ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʛʠʙʢʦʩʪʴ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʥʘ ʣʝʪʫ. 

ʄʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʚʣʦʞʝʥʥʳʝ ʮʠʢʣʳ, ʠʟʤʝʥʷʪʴ ʧʦʨʷʜʦʢ ʦʧʝʨʘʪʦʨʦʚ ʠ ʪ.ʜ. ɺʚʦʜ 

ʦʧʝʨʘʪʦʨʦʚ ʚ ʪʝʣʦ ʤʦʜʫʣʷ ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʯʝʪʦʤ ʧʦʟʠʮʠʠ ʫʛʦʣʢʦʚʦʛʦ ʢʫʨʩʦʨʘ. ɽʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (ʣʝʚʦʩʪʦʨʦʥʥʝʝ ʠʣʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʝ) ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʥʦʚʳʡ ʦʧʝʨʘʪʦʨ ʙʫʜʝʪ 

ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ, ʠʟʤʝʥʷʷ ʝʝ ʚʠʜ. 

ʇʘʣʠʪʨʘ ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʩʦʜʝʨʞʠʪ 10 ʢʥʦʧʦʢ, ʥʘʞʘʪʠʝ ʢʦʪʦʨʳʭ 

ʚʳʟʳʚʘʝʪ ʰʘʙʣʦʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʝʨʘʪʦʨʦʚ. ɺ ʪʘʙʣʠʮʝ 1.5 ʧʨʠʚʝʜʝʥʳ ʰʘʙʣʦʥʳ 

ʦʧʝʨʘʪʦʨʦʚ, ʚʳʟʚʘʥʥʳʝ ʦʜʥʦʢʨʘʪʥʳʤ ʥʘʞʘʪʠʝʤ ʢʥʦʧʦʢ ʧʘʣʠʪʨʳ (ʨʠʩʫʥʦʢ 1.15). ʐʘʙʣʦʥʳ 

ʨʘʩʢʨʳʚʘʶʪ ʬʦʨʤʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʝʨʘʪʦʨʦʚ. 
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ʉʠʤʚʦʣʳ ʦʧʝʨʘʪʦʨʦʚ ʚ ʰʘʙʣʦʥʘʭ (ʪʘʙʣʠʮʘ 1.5) ʥʝʣʴʟʷ ʥʘʙʠʨʘʪʴ ʩ ʢʣʘʚʠʘʪʫʨʳ; ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʩʣʝʜʫʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʥʦʧʢʘʤʠ ʧʘʣʠʪʨʳ 

ʧʨʦʛʨʘʤʤʥʳʭ ʦʧʝʨʘʪʦʨʦʚ. 

 

ʊʘʙʣʠʮʘ 1.5 - ʂʥʦʧʢʠ ʧʘʣʠʪʨʳ çʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè ʠ ʰʘʙʣʦʥʳ ʦʧʝʨʘʪʦʨʦʚ 

ʂʥʦʧʢʘ ʧʘʣʠʪʨʳ ʐʘʙʣʦʥ ʦʧʝʨʘʪʦʨʘ 

Add Line 
 

if  if  

for  
Ífor

 

break break 

return  return  

Ŷ «  

otherwise otherwise 

while 
while

 

continue continue  

on error on error  

 

ʆʧʝʨʘʪʦʨʳ ʧʘʣʠʪʨʳ ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʝ: 

¶ Add L ine ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʪʣʠʯʠʪʝʣʴʥʦʛʦ ʧʨʠʟʥʘʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʤʦʜʫʣʷ ð ʞʠʨʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʯʝʨʪʳ, ʢʦʪʦʨʘʷ, ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ Add Line, 

ʠʤʝʝʪ ʜʚʘ ʤʘʨʢʝʨʘ ʚʚʦʜʘ ʩʧʨʘʚʘ ʦʪ ʥʝʝ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ ʧʦʚʪʦʨʥʳʤ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ Add Line ʚʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ 

ʣʠʙʦ ʨʘʩʪʷʛʠʚʘʝʪʩʷ (ʧʨʠ ʵʪʦʤ ʜʦʙʘʚʣʷʶʪʩʷ ʠ ʤʘʨʢʝʨʳ ʚʚʦʜʘ), ʣʠʙʦ, ʧʨʠ ʥʘʞʘʪʠʠ; ʢʥʦʧʢʠ 

ʜʨʫʛʠʭ ʦʧʝʨʘʪʦʨʦʚ, ʩʧʨʘʚʘ ʦʪ ʦʩʥʦʚʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ ʧʦʷʚʣʷʶʪʩʷ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ 

ʚʣʦʞʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ (ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ);  

«  ï ʦʧʝʨʘʪʦʨ ʣʦʢʘʣʴʥʦʛʦ ʧʨʠʩʚʘʠʚʘʥʠʷ ʚʥʫʪʨʠ ʤʦʜʫʣʷ. ɺ ʪʝʣʝ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ 
ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʳʯʥʳʭ ʟʥʘʢʦʚ ʧʨʠʩʚʘʠʚʘʥʠʷ. ʀʭ ʟʘʤʝʥʷʝʪ ʦʧʝʨʘʪʦʨ 

ʣʦʢʘʣʴʥʦʛʦ ʧʨʠʩʚʘʠʚʘʥʠʷ. ɺ ʣʝʚʳʡ ʝʛʦ ʤʘʨʢʝʨ ʚʚʦʜʠʪʩʷ ʠʤʷ ʧʝʨʝʤʝʥʥʦʡ, ʢʦʪʦʨʦʡ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʧʨʘʚʦʤ ʤʘʨʢʝʨʝ;  

¶ if ï ʦʧʝʨʘʪʦʨ ʫʩʣʦʚʥʦʛʦ ʧʝʨʝʭʦʜʘ. ʕʪʦʪ ʦʧʝʨʘʪʦʨ ʠʤʝʝʪ ʬʦʨʤʘʪ 

 

ʚʳʨʘʞʝʥʠʝ if ʫʩʣʦʚʠʝ 

 

ʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʩ ʦʧʝʨʘʪʦʨʦʤ otherwise, 

ʚ ʩʪʨʫʢʪʫʨʘʭ ʪʠʧʘ  
2 x 1>if

1-( ) otherwise  
ɺ ʫʩʣʦʚʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʫʣʝʚʳ ʦʧʝʨʘʪʦʨʳ, ʚ ʪʦʤ ʯʠʩʣʝ çʙʦʣʴʰʝè, 

çʤʝʥʴʰʝè, çʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦè, çʤʝʥʴʰʝ ʠʣʠ ʨʘʚʥʦè, çʵʢʚʠʚʘʣʝʥʪʥʦè (ʞʠʨʥʳʡ ʟʥʘʢ 

ʨʘʚʝʥʩʪʚʘ, ʚʳʟʳʚʘʝʤʳʡ ʢʣʘʚʠʰʘʤʠ çCtrl + =è).  

¶ otherwise ï ʦʧʝʨʘʪʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʧʝʨʘʪʦʨʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʝʨʘʪʦʨʦʤ if;  

¶ for  ï ʦʧʝʨʘʪʦʨ ʦʨʛʘʥʠʟʘʮʠʠ ʮʠʢʣʠʯʝʩʢʠʭ ʠ ʠʪʝʨʘʪʠʚʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʩ ʯʠʩʣʦʤ 

ʧʦʚʪʦʨʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ n1 ʜʦ n2. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ ʥʘ ʧʨʦʛʨʘʤʤʥʦʡ 
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ʧʘʣʠʪʨʝ ʧʦʷʚʣʷʝʪʩʷ ʰʘʙʣʦʥ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1.16, ʘ. ɺ ʧʝʨʚʳʡ ʤʘʨʢʝʨ ʧʦʩʣʝ for 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʨʘʥʞʠʨʦʚʘʥʥʫʶ ʧʝʨʝʤʝʥʥʫʶ (ʥʘʧʨʠʤʝʨ, ʫ), ʘ ʚ ʧʨʘʚʳʡ ʤʘʨʢʝʨ ʩʣʝʜʫʝʪ 

ʚʚʝʩʪʠ (ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ ;) ʜʠʘʧʘʟʦʥ ʝʝ ʠʟʤʝʥʝʥʠʷ ï ʟʥʘʯʝʥʠʷ ʮʝʣʳʭ ʯʠʩʝʣ n1 ʠ n2. ɺ 

ʥʠʞʥʠʡ ʤʘʨʢʝʨ ʣʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʚʚʦʜʠʪʩʷ ʠʩʧʦʣʥʷʝʤʦʝ ʚʳʨʘʞʝʥʠʝ. ʊʘʢ ʧʦʩʪʫʧʘʶʪ ʩ ʢʘʞʜʳʤ 

ʦʧʝʨʘʪʦʨʦʤ for. ʉʦʚʤʝʱʘʷ ʫʛʦʣʦʢ ʢʫʨʩʦʨʘ ʩ ʥʠʞʥʠʤ ʤʘʨʢʝʨʦʤ (ʩʤ. ʨʠʩʫʥʦʢ 1.16, ʘ) ʠ, 

ʥʘʞʠʤʘʷ ʢʥʦʧʢʫ for  ʥʘ ʧʨʦʛʨʘʤʤʥʦʡ ʧʘʥʝʣʠ, ʧʦʣʫʯʘʝʤ ʩʪʨʫʢʪʫʨʫ ʤʦʜʫʣʷ, ʠʟʦʙʨʘʞʝʥʥʫʶ ʥʘ 

ʨʠʩʫʥʢʝ 1.16, ʙ. 

 
ʘ) ʙ) ʚ) ʛ) ʜ) 

Ífor

 
Ífor

Ífor

 

Ífor

 

Ífor

 

Ífor

 
 

ʈʠʩʫʥʦʢ 1.16. ʉʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʩ ʦʧʝʨʘʪʦʨʦʤ for  

 

ʉʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 1.16, ʚ, ʛ) ʧʦʣʫʯʝʥʳ ʚʚʝʜʝʥʠʝʤ 

ʦʧʝʨʘʪʦʨʘ for ʚ ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ ʰʘʙʣʦʥʳ ʤʦʜʫʣʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 1.15). ʉʪʨʫʢʪʫʨʘ ʛ ʧʦʢʘʟʳʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʙʣʦʢʦʚ ʩ ʚʣʦʞʝʥʠʷʤʠ. ʉʪʨʫʢʪʫʨʘ ʜ 

ʧʦʣʫʯʝʥʘ ʠʟ ʛ ʚʚʝʜʝʥʠʝʤ ʦʧʝʨʘʪʦʨʘ Add L ine ʜʣʷ ʤʘʨʢʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʜ ʦʧʝʨʘʪʦʨʦʤ for. ʋʧʨʦʱʝʥʠʝ ʩʪʨʫʢʪʫʨ ʧʨʦʛʨʘʤʤʥʳʭ ʙʣʦʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʦʙʨʘʪʥʦʤ 

ʧʦʨʷʜʢʝ, ʧʫʪʝʤ ʠʩʢʣʶʯʝʥʠʷ ʤʘʨʢʝʨʦʚ (ʢʣʘʚʠʰʝʡ çDeleteè), ʥʘʯʠʥʘʷ ʩ ʥʠʞʥʝʛʦ;  

while ï ʦʧʝʨʘʪʦʨ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʮʠʢʣʦʚ ʠ ʫʩʣʦʚʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʜʦ 

ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ. ʌʦʨʤʘʪ ʚʚʦʜʘ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ ʨʘʩʢʨʳʪ ʚ ʰʘʙʣʦʥʝ (ʩʤ. 

ʪʘʙʣʠʮʫ 1.5). ɺ ʧʨʘʚʳʡ ʤʘʨʢʝʨ ʚʚʦʜʠʪʩʷ ʫʩʣʦʚʠʝ, ʘ ʚ ʥʠʞʥʠʡ ʤʘʨʢʝʨ ï ʠʩʧʦʣʥʷʝʤʦʝ 

ʚʳʨʘʞʝʥʠʝ;  

break ï ʦʧʝʨʘʪʦʨ, ʧʨʝʨʳʚʘʶʱʠʡ ʧʨʦʛʨʘʤʤʫ ʚ ʤʝʩʪʝ, ʛʜʝ ʦʥ ʚʩʪʨʝʯʘʝʪʩʷ. ʆʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʝʨʘʪʦʨʘʤʠ if, while, for;  

continue ï ʦʧʝʨʘʪʦʨ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʧʨʝʨʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʆʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʝʨʘʪʦʨʘʤʠ while, for;  

return ï ʦʧʝʨʘʪʦʨ, ʚʦʟʚʨʘʱʘʶʱʠʡ ʧʝʨʝʤʝʥʥʫʶ (ʩʠʤʚʦʣ, ʯʠʩʣʦ), ʩʪʦʷʱʫʶ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʥʠʤ, ʚ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʛʨʘʤʤʳ. ʕʪʦʪ ʦʧʝʨʘʪʦʨ, ʥʝ ʧʨʝʨʳʚʘʷ ʮʠʢʣʘ, 

ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʡ ʚ ʪʦʯʢʝ ʩʚʦʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ. ɽʩʣʠ ʦʧʝʨʘʪʦʨ return 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʩʣʦʚʥʦ, ʩʦʚʤʝʩʪʥʦ ʩ ʦʧʝʨʘʪʦʨʦʤ if, ʪʦ ʦʩʪʘʥʦʚʢʘ ʚʳʯʠʩʣʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ. ʐʘʙʣʦʥ ʦʧʝʨʘʪʦʨʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1.5; 

on error ï ʦʧʝʨʘʪʦʨ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʨʝʘʛʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ ʥʘ ʚʦʟʥʠʢʘʶʱʠʝ 

ʦʰʠʙʢʠ; ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʭʦʜ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʜʨʫʛʦʡ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʡ (ʢ 

ʜʨʫʛʦʤʫ ʚʳʨʘʞʝʥʠʶ) ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʚ ʚʳʨʘʞʝʥʠʠ, ʩʪʦʷʱʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʧʦʩʣʝ ʦʧʝʨʘʪʦʨʘ (ʩʧʨʘʚʘ). ʌʦʨʤʘ ʦʧʝʨʘʪʦʨʘ ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ ɸ2 on error  ɸ1. 

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʢʠ ʚ ʚʳʨʘʞʝʥʠʠ ɸ1 ʦʧʝʨʘʪʦʨ ʚʦʟʚʨʘʱʘʝʪ (ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ) ʚʳʨʘʞʝʥʠʝ ɸ2. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ ʚ ʚʳʨʘʞʝʥʠʠ ɸ1 ʦʥʦ ʠʩʧʦʣʥʷʝʪʩʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʳʭ ʧʨʠʤʝʨʦʚ ʨʘʙʦʪʳ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ ʧʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ:  

3
1

0
on error 3=

 

5 1 1+( )on error 2=  

 

ɺ ʧʝʨʚʦʤ ʧʨʠʤʝʨʝ ʜʝʣʝʥʠʝ ʥʘ ʥʦʣʴ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʢʘʢ ʦʰʠʙʢʘ, ʧʦʵʪʦʤʫ 

ʨʝʟʫʣʴʪʘʪʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ ʩʣʝʚʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʚ ʚʳʨʘʞʝʥʠʠ ʩʧʨʘʚʘ ʦʰʠʙʢʠ 

ʥʝʪ, ʠ ʨʝʟʫʣʴʪʘʪ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʵʪʦʤʫ ʚʳʨʘʞʝʥʠʶ. 
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ʇʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʮʠʢʣʠʯʝʩʢʠʭ ʠ 

ʨʝʢʫʨʨʝʥʪʥʳʭ ʧʨʦʮʝʜʫʨ, ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʥʦʩʪʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤ [5,6,9]. 
 

1.1.4. ʇʦʩʪʨʦʝʥʠʝ ʜʚʫʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ ʚ Mathcad 

ʉʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ Mathcad ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʜʚʫʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ ʥʘ ʧʣʦʩʢʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʛʨʘʬʠʢʘʭ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ. 

ɺʳʚʦʜ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʜʚʫʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ. ɻʨʘʬʠʢʠ ʚ ʩʠʩʪʝʤʝ Mathcad ʤʦʛʫʪ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ ʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʦʢʥʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘ. ɼʣʷ ʚʳʚʦʜʘ 

ʰʘʙʣʦʥʘ ʜʚʫʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ (ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʜʚʫʤʝʨʥʦʡ ʛʨʘʬʠʢʠ) ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ ʩʣʫʞʠʪ ʢʦʤʘʥʜʘ ɻʨʘʬʠʢ ʍ-Y ʠʣʠ ʢʣʘʚʠʰʘ ç@è. ʇʨʠ ʵʪʦʤ ʚʳʚʦʜʠʪʩʷ ʚ ʪʝʢʫʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʢʫʨʩʦʨʘ ʦʙʣʘʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʜʚʫʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ 

ʦʙʳʯʥʳʡ ʛʨʘʬʠʢ ʥʘ ʧʣʦʩʢʦʩʪʠ ʩ ʚʦʦʙʨʘʞʘʝʤʳʤʠ (ʠʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʨʠʩʦʚʘʥʥʳʤʠ) ʦʩʷʤʠ 

ʍ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ) ʠ Y (ʚʝʨʪʠʢʘʣʴʥʘʷ), ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ.  

ʂʘʞʜʘʷ ʪʦʯʢʘ ʛʨʘʬʠʢʘ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʭ ʠ ʫ=f(ʭ), ʛʜʝ ʭ - ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ, ʘ ʫ - ʝʝ ʦʨʜʠʥʘʪʘ. ʊʦʯʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʣʠʥʠʷʤʠ (ʩʧʣʦʰʥʦʡ, ʧʫʥʢʪʠʨʥʦʡ ʠ ʪ.ʜ.). ʄʦʛʫʪ ʙʳʪʴ ʧʦʢʘʟʘʥʳ 

ʠʩʭʦʜʥʳʝ (ʫʟʣʦʚʳʝ) ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʚ ʚʠʜʝ ʞʠʨʥʳʭ ʪʦʯʝʢ, ʢʚʘʜʨʘʪʠʢʦʚ, ʢʨʫʞʢʦʚ ʠ ʪ. ʜ., 

ʚʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ ʥʘ ʦʜʥʦʤ ʨʠʩʫʥʢʝ ʛʨʘʬʠʢʦʚ ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʢʮʠʡ. ʕʪʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʨʘʬʠʢʦʚ ʟʘʜʘʶʪʩʷ ʠʭ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʠʞʝ. 

ʅʝʟʘʧʦʣʥʝʥʥʳʡ ʰʘʙʣʦʥ ʛʨʘʬʠʢʘ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1.17, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʙʦʣʴʰʦʡ ʧʫʩʪʦʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʰʘʙʣʦʥʘʤʠ ʚʚʦʜʘ ʜʘʥʥʳʭ (ʠʣʠ ʤʝʩʪʘʤʠ ʚʚʦʜʘ) ʚ ʚʠʜʝ 

ʪʝʤʥʳʭ ʤʘʣʝʥʴʢʠʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʦʢʦʣʦ ʦʩʝʡ ʘʙʩʮʠʩʩ ʥ ʦʨʜʠʥʘʪ ʙʫʜʫʱʝʛʦ 

ʛʨʘʬʠʢʘ. ɺ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚʳʨʘʞʝʥʠʷ, ʟʘʜʘʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʛʨʘʬʠʢʘ ʧʦ ʦʩʷʤ 

ʍ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ) ʠ Y (ʚʝʨʪʠʢʘʣʴʥʘʷ ʦʩʴ). ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʬʫʥʢʮʠʠ 

ʥʝʢʦʪʦʨʦʡ ʧʝʨʝʤʝʥʥʦʡ ʭ.  

ʉʦʟʜʘʥʠʝ ʜʚʫʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ (ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ). ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʝʢʘʨʪʦʚʘ 

ʛʨʘʬʠʢʘ, ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʱʝʣʢʥʫʪʴ ʥʘ ʧʘʥʝʣʠ ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦ ʧʫʥʢʪʫ ɻʨʘʬʠʢ, ʘ ʟʘʪʝʤ ʚ ʚʳʧʘʜʘʶʱʝʤ 

ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ɻʨʘʬʠʢ ʍ-Y , ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ (ʰʘʙʣʦʥ ʛʨʘʬʠʢʘ), 

¶ ʚʚʝʩʪʠ ʚ ʩʨʝʜʥʝʡ ʤʝʪʢʝ ʧʦʜ ʦʩʴʶ ʍ ʧʝʨʚʫʶ ʥʝʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʯʝʨʝʟ ʟʘʧʷʪʫʶ 

ʚʪʦʨʫʶ ʠ ʪ. ʜ. ʜʦ 10 ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʥʘʧʨʠʤʝʨ ʭ1, ʭ2é ʆʜʥʘʢʦ ʝʩʣʠ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʥʝ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ, ʪʦ Mathcad ʩʦʟʜʘʝʪ ʛʨʘʬʠʢ, 

ʠʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʪ -10 ʜʦ 10. ʕʪʦ ʪʝʭʥʦʣʦʛʠʷ 

ʙʳʩʪʨʦʛʦ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʦʚ çQuickPlotè;  

¶ ʚʚʝʩʪʠ ʚ ʩʨʝʜʥʝʡ ʤʝʪʢʝ ʩʣʝʚʘ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ Y ʧʝʨʚʫʶ ʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ, 

ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʚʪʦʨʫʶ ʠ ʪ. ʜ., ʥʘʧʨʠʤʝʨ ʫ1(ʭ1), ʫ2(ʭ2), ..., ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ. 

ʂʘʞʜʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʚʦʷ ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ - ʩʚʦʝ 

ʚʳʨʘʞʝʥʠʝ. ɽʩʣʠ ʵʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ, ʪʦ ʦʥʠ ʙʫʜʫʪ 

ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʛʨʘʬʠʢʝ;  

¶ ʱʝʣʢʥʫʪʴ ʚʥʝ ʧʨʝʜʝʣʦʚ ʦʙʣʘʩʪʠ ʛʨʘʬʠʢʘ. ʅʘʯʥʝʪʩʷ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ. 
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ʈʠʩʫʥʦʢ 1.17 ï ʐʘʙʣʦʥ ʛʨʘʬʠʢʘ ʚ ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 

 

ʂʘʞʜʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (ʚʳʨʘʞʝʥʠʝ) ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʪ ʞʝ ʩʘʤʳʡ ʜʠʘʧʘʟʦʥ 

ʠʟʤʝʥʝʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. ɽʩʣʠ ʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʘʨʛʫʤʝʥʪ - ʥʝʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʥʘʧʨʠʤʝʨ ʫ1(ʭ), ʫ2(ʭ) ʠ ʪ.ʜ., ʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚ ʤʝʪʢʝ ʧʦʜ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʴʶ ʚʚʝʩʪʠ ʪʦʣʴʢʦ ʦʜʥʫ ʥʝʟʘʚʠʩʠʤʫʶ ʧʝʨʝʤʝʥʥʫʶ. ʇʨʠ ʵʪʦʤ ʟʘʚʠʩʠʤʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʥʦ ʫʞʝ ʚʚʝʩʪʠ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʩʣʝʚʘ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʜʦ 16 ʰʪʫʢ. ʅʘ 

ʨʠʩʫʥʢʝ 1.18 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çQuickPlotè (ʩ ʫʩʪʘʥʦʚʢʘʤʠ 

ʧʦ ʫʤʦʣʯʘʥʠʶ). 

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʟʘʜʘʥʥʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʧʦ ʦʩʠ ʭ ʠ/ʠʣʠ 

ʧʦ ʦʩʠ ʫ, ʩʣʝʜʫʝʪ:  

¶ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʧʦ ʛʨʘʬʠʢʫ, ʯʪʦʙʳ ʝʛʦ ʚʳʜʝʣʠʪʴ. ʅʘ ʛʨʘʬʠʢʝ ʥʠʞʝ ʦʩʠ ʭ ʠ ʣʝʚʝʝ ʦʩʠ 

y ʧʦʷʚʷʪʩʷ ʧʦ ʜʚʘ ʯʠʩʣʘ, ʜʫʙʣʠʨʫʶʱʠʝ ʛʨʘʥʠʮʳ ʠʟʤʝʥʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ; 

¶ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʧʦ ʦʜʥʦʤʫ ʠʟ ʜʫʙʣʠʨʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʠ ʫʜʘʣʠʪʴ ʧʨʝʞʥʝʝ ʯʠʩʣʦ ʜʦ 
ʧʦʷʚʣʝʥʠʷ ʤʝʪʢʠ ʠ ʚʚʝʩʪʠ ʥʘ ʤʝʩʪʝ ʤʝʪʢʠ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ;  

¶ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʚʥʝ ʛʨʘʬʠʢʘ ʚ ʧʫʩʪʦʤ ʤʝʩʪʝ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ.  

ʅʘ ʨʠʩʫʥʢʝ 1.19 ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʦʩʷʤ x ʠ ʫ 

ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ. 

ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʜʚʫʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ. ɽʩʣʠ ʯʪʦ-ʣʠʙʦ ʚ ʧʦʩʪʨʦʝʥʥʦʤ ʛʨʘʬʠʢʝ ʥʝ 

ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ, ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʦʧʠʩʘʥʥʳʝ ʥʠʞʝ ʦʧʝʨʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʘʪʘ 

ʛʨʘʬʠʢʦʚ. ʕʪʠ ʦʧʝʨʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʠʟʤʝʥʷʪʴ ʟʘʜʘʥʥʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʘʨʘʤʝʪʨʳ ʛʨʘʬʠʢʦʚ.  

ɻʨʘʬʠʢʠ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʧʦ ʧʦʣʶ ʦʢʥʘ ʜʦʢʫʤʝʥʪʘ ʠ ʠʟʤʝʥʷʪʴ ʠʭ ʨʘʟʤʝʨʳ. ɼʣʷ ʵʪʦʛʦ 

ʥʘʜʦ ʚʳʜʝʣʠʪʴ ʛʨʘʬʠʢ, ʱʝʣʢʥʫʚ ʥʘ ʥʝʤ ʤʳʰʴʶ. ʄʦʞʥʦ ʧʦʩʪʫʧʠʪʴ ʠ ʧʦ-ʠʥʦʤʫ - ʧʦʤʝʩʪʠʪʴ 

ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʚʙʣʠʟʠ ʛʨʘʬʠʢʘ ʠ, ʥʘʞʘʚ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ, ʧʝʨʝʤʝʱʘʪʴ ʫʢʘʟʘʪʝʣʴ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʛʨʘʬʠʢʘ, ʟʘʭʚʘʪʳʚʘʷ ʝʛʦ ʨʘʤʢʦʡ ʚʳʜʝʣʝʥʠʷ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʠʟ ʯʝʨʥʳʭ 

ʧʫʥʢʪʠʨʥʳʭ ʣʠʥʠʡ. ʂʘʢ ʪʦʣʴʢʦ ʛʨʘʬʠʢ ʦʢʘʞʝʪʩʷ ʚʥʫʪʨʠ ʧʫʥʢʪʠʨʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʥʘʜʦ 

ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ ʤʳʰʠ. ɻʨʘʬʠʢ ʙʫʜʝʪ ʚʳʜʝʣʝʥ.  
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ʈʠʩʫʥʦʢ 1.18 ï ʇʦʩʪʨʦʝʥʠʝ ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ ʩ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ 

 

 
ʈʠʩʫʥʦʢ 1.19 ï ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʦʩʷʤ X ʠ Y ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ 

 

ʉʪʦʠʪ ʧʦʤʝʩʪʠʪʴ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʚʳʜʝʣʝʥʠʷ, ʬʦʨʤʘ ʫʢʘʟʘʪʝʣʷ 

ʠʟʤʝʥʠʪʩʷ - ʚʤʝʩʪʦ ʤʘʣʝʥʴʢʦʛʦ ʢʨʘʩʥʦʛʦ ʢʨʝʩʪʠʢʘ ʦʥ ʧʨʠʦʙʨʝʪʝʪ ʚʠʜ ʣʘʜʦʥʠ ʨʫʢʠ. ɽʩʣʠ ʪʝʧʝʨʴ 

ʥʘʯʘʪʴ ʧʝʨʝʤʝʱʘʪʴ ʤʳʰʴ ʧʨʠ ʥʘʞʘʪʦʡ ʣʝʚʦʡ ʢʥʦʧʢʝ, ʪʦ ʚʝʩʴ ʰʘʙʣʦʥ ʛʨʘʬʠʢʘ ʙʫʜʝʪ 
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ʧʝʨʝʤʝʱʘʪʴʩʷ. ɽʛʦ ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ ʠ ʦʪʧʫʩʪʠʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

ʈʠʩʫʥʦʢ ʦʢʘʞʝʪʩʷ ʥʘ ʥʦʚʦʤ ʤʝʩʪʝ.  

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʨʠʩʫʥʢʘ ʥʫʞʥʦ ʧʦʜʚʝʩʪʠ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʢ ʤʘʨʢʝʨʘʤ 

ʠʟʤʝʥʝʥʠʷ ʨʘʟʤʝʨʘ. ʕʪʠ ʤʘʨʢʝʨʳ ʠʤʝʶʪ ʚʠʜ ʤʘʣʝʥʴʢʠʭ ʯʝʨʥʳʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ. 

ʋʢʘʟʘʪʝʣʴ ʧʨʠ ʵʪʦʤ ʧʨʠʦʙʨʝʪʝʪ ʬʦʨʤʫ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʪʨʝʣʢʠ, ʫʢʘʟʳʚʘʶʱʝʡ, ʚ ʢʘʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨ ʨʠʩʫʥʢʘ. ʅʘʞʘʚ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʠ ʟʘʭʚʘʪʠʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʦʨʦʥʫ ʠʣʠ ʫʛʦʣ ʰʘʙʣʦʥʘ ʨʠʩʫʥʢʘ, ʤʦʞʥʦ, ʥʝ ʦʪʧʫʩʢʘʷ ʢʥʦʧʢʠ, 

ʨʘʩʪʷʛʠʚʘʪʴ ʠʣʠ ʩʞʠʤʘʪʴ ʰʘʙʣʦʥ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʢʥʦʧʢʘ ʙʫʜʝʪ ʦʪʧʫʱʝʥʘ, ʨʘʟʤʝʨ ʨʠʩʫʥʢʘ 

ʠʟʤʝʥʠʪʩʷ. ʉʞʠʤʘʪʴ ʠ ʨʘʩʪʷʛʠʚʘʪʴ ʛʨʘʬʠʢʠ ʤʦʞʥʦ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ 

ʜʠʘʛʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʘʞʜʦʡ ʦʩʠ ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ, 

ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʱʝʣʢʥʫʪʴ ʜʚʘʞʜʳ ʧʦ ʛʨʘʬʠʢʫ ʠʣʠ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ʌʦʨʤʘʪ, ʚ ʚʳʧʘʜʘʶʱʝʤ 

ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ɻʨʘʬʠʢ, ʘ ʟʘʪʝʤ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ɻʨʘʬʠʢ ʍ-Y. ʇʦʷʚʠʪʩʷ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʛʨʘʬʠʢʘ X-Y;  

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʚʢʣʘʜʢʝ çʆʩʠ ʍ, Yè, ʝʩʣʠ ʦʥʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʘ ʟʘʪʝʤ ʠʟʤʝʥʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʚ ʨʘʟʜʝʣʘʭ ʆʩʴ ʍ, ʆʩʥʦʚʥʘʷ ʦʩʴ Y, ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʩʴ Y ʠ 

ʆʪʦʙʨʘʞʝʥʠʝ ʦʩʝʡ; 

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʆʂ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʘ  

ʅʘ ʨʠʩʫʥʢʝ 1.20 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʦʩʷʤ X ʠ Y 

ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ. 

 
ʈʠʩʫʥʦʢ 1.20 ï ʋʩʪʘʥʦʚʢʘ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʦʩʷʤ X ʠ Y ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ 

 

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʜʥʦʡ ʠʟ ʦʩʝʡ ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ, ʥʫʞʥʦ:  

¶ ɦ ʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʧʦ ʛʨʘʬʠʢʫ, ʯʪʦʙʳ ʝʛʦ ʚʳʜʝʣʠʪʴ, ʘ ʟʘʪʝʤ ʱʝʣʢʥʫʪʴ ʧʦ ʦʩʠ, ʜʣʷ 
ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʦʠʪ ʫʩʪʘʥʦʚʠʪʴ ʪʝ ʠʣʠ ʠʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʩʴ ʚʳʜʝʣʠʪʩʷ ʧʫʥʢʪʠʨʥʳʤ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ;  

¶ ʜʚʘʞʜʳ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʚʥʫʪʨʠ ʧʫʥʢʪʠʨʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ʇʦʷʚʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʪʘʥʦʚʢʠ;  
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¶ ɦ ʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʆʂ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʩʜʝʣʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ. 

ʅʘ ʨʠʩʫʥʢʝ 1.21 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʦʨʤʘʪ ʦʩʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʦʩʠ Y. 

 

 
ʈʠʩʫʥʦʢ 1.21 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʦʩʠ Y 

 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʠ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦ ʦʩʠ ʭ. ʏʪʦʙʳ ʚʚʝʩʪʠ ʥʘʜʧʠʩʠ ʚʜʦʣʴ ʦʩʝʡ ʛʨʘʬʠʢʘ, ʩʣʝʜʫʝʪ:  

¶ ʱʝʣʢʥʫʪʴ ʜʚʘʞʜʳ ʧʦ ʛʨʘʬʠʢʫ ʠʣʠ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ʤʝʥʶ ʌʦʨʤʘʪ, ʘ ʟʘʪʝʤ 

ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ɻʨʘʬʠʢ, ʜʘʣʝʝ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ  

ɻʨʘʬʠʢ ʍ-Yé. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʛʨʘʬʠʢʘ X-Y;  

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʚʢʣʘʜʢʝ ʇʦʜʧʠʩʠ. ɺʚʝʩʪʠ ʚ ʨʘʟʜʝʣʝ ʇʦʜʧʠʩʠ ʦʩʝʡ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ 

ʆʩʴ ʍ ʥʘʜʧʠʩʴ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʢʘʟʘʥʘ ʚʜʦʣʴ ʦʩʠ ʍ, ʘ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ʆʩʴ Y ʥʘʜʧʠʩʴ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʢʘʟʘʥʘ ʚʜʦʣʴ ʦʩʠ Y; 

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʆʂ, ʯʪʦʙʳ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʚʚʝʜʝʥʥʳʝ ʥʘʜʧʠʩʠ ʧʦ ʦʩʷʤ ʠ ʟʘʢʨʳʪʴ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ ʟʘʛʦʣʦʚʦʢ ʢ ʜʝʢʘʨʪʦʚʫ ʛʨʘʬʠʢʫ, ʥʝʦʙʭʦʜʠʤʦ:  

¶ ʱʝʣʢʥʫʪʴ ʜʚʘʞʜʳ ʧʦ ʛʨʘʬʠʢʫ ʠʣʠ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ʤʝʥʶ ʌʦʨʤʘʪ, ʘ ʟʘʪʝʤ 

ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ɻʨʘʬʠʢ, ʜʘʣʝʝ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ɻʨʘʬʠʢ ʍ-

Y. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʛʨʘʬʠʢʘ X-Y;  

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʚʢʣʘʜʢʝ ʇʦʜʧʠʩʠ, ʝʩʣʠ ʦʥʘ ʥʝ ʨʘʩʢʨʳʪʘ;  

¶ ʥʘʧʝʯʘʪʘʪʴ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ ɿʘʛʦʣʦʚʦʢ ʟʘʛʦʣʦʚʦʢ ʜʣʷ ʛʨʘʬʠʢʘ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʤʚʦʣʳ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʨʝʛʠʩʪʨʦʚ ʚ ʥʘʟʚʘʥʠʠ;  

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʦʜʥʦʡ ʠʟ ʢʥʦʧʦʢ ʉʚʝʨʭʫ ʠʣʠ ʉʥʠʟʫ;  

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʇʦʢʘʟʳʚʘʪʴ ʟʘʛʦʣʦʚʦʢ ʜʣʷ ʧʦʢʘʟʘ ʟʘʛʦʣʦʚʢʘ.  

ʏʪʦʙʳ ʩʢʨʳʪʴ ʟʘʛʦʣʦʚʦʢ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʢʣʶʯʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʇʦʢʘʟʳʚʘʪʴ 

ʟʘʛʦʣʦʚʦʢ - ʫʜʘʣʠʪʴ ʚ ʥʝʤ ʛʘʣʦʯʢʫ.  

ʅʘ ʨʠʩʫʥʢʝ 1.22 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʚʚʝʜʝʥʠʷ 

ʥʘʜʧʠʩʝʡ ʧʦ ʦʩʷʤ ʍ, Y ʠ ʦʙʱʝʡ ʥʘʜʧʠʩʠ ʥʘ ʜʝʢʘʨʪʦʚʦʤ ʛʨʘʬʠʢʝ.  

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʪʦʣʴʢʦ ʦʜʥʫ ʠʟ ʥʘʜʧʠʩʝʡ (ʦʙʱʫʶ ʠʣʠ ʧʦ ʦʩʷʤ), ʥʫʞʥʦ:  

¶ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʧʦ ʛʨʘʬʠʢʫ, ʯʪʦʙʳ ʝʛʦ ʚʳʜʝʣʠʪʴ, ʘ ʟʘʪʝʤ ʱʝʣʢʥʫʪʴ ʧʦ ʠʟʤʝʥʷʝʤʦʡ 

ʥʘʜʧʠʩʠ. ʅʘʜʧʠʩʴ ʚʳʜʝʣʠʪʩʷ ʧʫʥʢʪʠʨʥʳʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ;  
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¶ ʜʚʘʞʜʳ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʚʥʫʪʨʠ ʧʫʥʢʪʠʨʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ʇʦʷʚʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʥʘʜʧʠʩʴ;  

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʆʂ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʥʘʜʧʠʩʴ ʠ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ.  

 

 
ʈʠʩʫʥʦʢ 1.22 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʚʚʝʜʝʥʠʷ ʥʘʜʧʠʩʝʡ ʧʦ ʦʩʷʤ ʠ ʦʙʱʝʡ ʥʘʜʧʠʩʠ ʥʘ 

ʜʝʢʘʨʪʦʚʦʤ ʛʨʘʬʠʢʝ 

 

ʅʘ ʨʠʩʫʥʢʝ 1.23 ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʦʜʧʠʩʠ ʦʩʝʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʜʧʠʩʝʡ 

ʧʦ ʦʩʷʤ ʍ, Y. 

 

 
ʈʠʩʫʥʦʢ 1.23 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʇʦʜʧʠʩʠ ʦʩʝʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʜʧʠʩʝʡ ʧʦ ʦʩʷʤ ʍ ʠ Y 

 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʚʳʟʚʘʪʴ ʠ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʠ ʦʙʱʝʡ ʥʘʜʧʠʩʠ.  

ʊʨʘʩʩʠʨʦʚʢʘ ʛʨʘʬʠʢʦʚ (ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ). ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ ʚ ʟʘʜʘʥʥʦʡ ʪʦʯʢʝ ʥʘ ʛʨʘʬʠʢʝ, ʩʣʝʜʫʝʪ:  

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʜʝʢʘʨʪʦʚʫ ʛʨʘʬʠʢʫ ʜʣʷ ʝʛʦ ʚʳʜʝʣʝʥʠʷ; 

¶ ʱʝʣʢʥʫʪʴ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ʌʦʨʤʘʪ, ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ 

ɻʨʘʬʠʢ, ʘ ʟʘʪʝʤ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ʊʨʘʩʩʠʨʦʚʢʘé. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʊʨʘʩʩʠʨʦʚʢʘ ʛʨʘʬʠʢʘ X-Y (ʨʠʩʫʥʦʢ. 1.24); 
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ʈʠʩʫʥʦʢ 1.24 ï ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʍ-Y Trace (ʊʨʘʩʩʠʨʦʚʢʘ ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ) 

 

¶ ʧʦʤʝʩʪʠʪʴ ʫʢʘʟʘʪʝʣʴ ʤʳʰʢʠ ʥʘ ʢʨʠʚʫʶ. ʅʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʠ, ʥʝ ʦʪʧʫʩʢʘʷ ʝʝ, 
ʧʝʨʝʤʝʩʪʠʪʴ ʫʢʘʟʘʪʝʣʴ ʚʜʦʣʴ ʢʨʠʚʦʡ. ʇʦ ʤʝʨʝ ʧʝʨʝʤʝʱʝʥʠʷ ʫʢʘʟʘʪʝʣʷ ʤʳʰʢʠ ʧʦ ʢʨʠʚʦʡ ʚ 

ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʊʨʘʩʩʠʨʦʚʢʘ ʛʨʘʬʠʢʘ X-Y ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʦʦʨʜʠʥʘʪʳ ʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʥʘ ʢʨʠʚʦʡ. ɽʩʣʠ ʦʪʧʫʩʪʠʪʴ ʢʥʦʧʢʫ, ʪʦ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ʤʳʰʢʠ ʙʫʜʝʪ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʊʨʘʩʩʠʨʦʚʢʘ ʛʨʘʬʠʢʘ X-Y. ʕʪʠ ʢʦʦʨʜʠʥʘʪʳ ʙʫʜʫʪ 

ʧʦʢʘʟʳʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʢʩʪʦʚʳʭ ʧʦʣʷʭ ʍ-ʂʦʦʨʜʠʥʘʪʘ ʠ Y-ʂʦʦʨʜʠʥʘʪʘ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʊʨʘʩʩʠʨʦʚʢʘ ʛʨʘʬʠʢʘ X-Y (ʨʠʩʫʥʦʢ 1.25). 

 

 
ʈʠʩʫʥʦʢ 1.25 ï ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʥʘ ʢʨʠʚʦʡ 

 

ʄʦʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʜʘʥʥʳʭ, ʱʝʣʢʥʫʚ ʧʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʥʦʧʢʘʤ: ʂʦʧʠʨʦʚʘʪʴ X; ʂʦʧʠʨʦʚʘʪʴ Y.  

ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʥʘ ʛʨʘʬʠʢʘʭ ʢ ʫʩʪʘʥʦʚʢʘʤ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ:  

¶ ʱʝʣʢʥʫʪʴ ʜʚʘʞʜʳ ʧʦ ʛʨʘʬʠʢʫ. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ 

ʚʳʙʨʘʥʥʦʛʦ ʛʨʘʬʠʢʘ ʍ-Y;  

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʚʢʣʘʜʢʝ ʇʦ ʫʤʦʣʯʘʥʠʶ, ʝʩʣʠ ʦʥʘ ʥʝ ʨʘʩʢʨʳʪʘ; 
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¶ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʀʩʧʦʣʴʟʦʚʘʪʴ ʫʤʦʣʯʘʥʠʷ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ 

ʛʨʘʬʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʢʘʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʪʝʢʫʱʝʤ ʛʨʘʬʠʢʝ ʢ ʥʦʚʳʤ ʫʩʪʘʥʦʚʢʘʤ, ʩʣʝʜʫʝʪ: 

¶ ʱʝʣʢʥʫʪʴ ʜʚʘʞʜʳ ʧʦ ʛʨʘʬʠʢʫ. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ 

ʚʳʙʨʘʥʥʦʛʦ ʛʨʘʬʠʢʘ ʍ-Y; 

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʚʢʣʘʜʢʝ ʇʦ ʫʤʦʣʯʘʥʠʶ, ʝʩʣʠ ʦʥʘ ʥʝ ʨʘʩʢʨʳʪʘ;  

¶ ʦʪʤʝʪʠʪʴ ʛʘʣʦʯʢʦʡ ʥʘ ʚʢʣʘʜʢʝ ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʫʥʢʪ ʀʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʟʥʘʯʝʥʠʡ ʧʦ ʫʤʦʣʯʘʥʠʶ - ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʢʫʱʠʝ ʫʩʪʘʥʦʚʢʠ ʢʘʢ ʫʩʪʘʥʦʚʢʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ 

ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʜʝʢʘʨʪʦʚʘ ʛʨʘʬʠʢʘ, ʥʝʦʙʭʦʜʠʤʦ: 

¶ ʱʝʣʢʥʫʪʴ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ʤʝʥʶ ʌʦʨʤʘʪ, ʚ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ 

ɻʨʘʬʠʢ, ʘ ʟʘʪʝʤ ʚʦ ʚʩʧʣʳʚʘʶʱʝʤ ʤʝʥʶ ʧʦ ʧʫʥʢʪʫ ɻʨʘʬʠʢ ʍ-Yé. ʇʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ 

ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʛʨʘʬʠʢʘ ʍ-Y; 

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʚʢʣʘʜʢʝ ʆʩʠ ʍ-Y, ʝʩʣʠ ʦʥʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ, ʘ ʟʘʪʝʤ ʠʟʤʝʥʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʩʪʘʥʦʚʢʠ ʚ ʨʘʟʜʝʣʘʭ ʆʩʴ ʍ ʠ ʆʩʴ Y; 

¶ ʱʝʣʢʥʫʪʴ ʧʦ ʢʥʦʧʢʝ ʆʂ, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ. 

ʇʨʦʩʤʦʪʨ ʫʯʘʩʪʢʦʚ ʜʚʫʤʝʨʥʳʭ ʛʨʘʬʠʢʦʚ. ʅʝʨʝʜʢʦ ʥʝʢʦʪʦʨʳʝ ʛʨʘʬʠʢʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʦʚʦʣʴʥʦ ʣʶʙʦʧʳʪʥʳʝ ʢʨʠʚʳʝ. ʅʘʧʨʠʤʝʨ, ʧʦʚʝʜʝʥʠʝ ʢʨʠʚʦʡ ʬʫʥʢʮʠʠ 

xÖsin(1/ʭ) ʧʨʠ ʟʥʘʯʝʥʠʠ x, ʩʪʨʝʤʷʱʝʤʩʷ ʢ ʥʫʣʶ, ʙʫʜʝʪ ʥʝʦʙʳʯʥʳʤ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʴ 

ʬʫʥʢʮʠʶ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʙʣʠʟʢʠʭ ʢ ʥʫʣʶ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʧʮʠʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ 

ʠʟʤʝʥʠʪʴ ʤʘʩʰʪʘʙ ʫʢʘʟʘʥʥʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 1.26). 
 

 
ʈʠʩʫʥʦʢ 1.26 ï ʇʦʜʛʦʪʦʚʢʘ ʢ ʧʨʦʩʤʦʪʨʫ ʬʨʘʛʤʝʥʪʘ ʛʨʘʬʠʢʘ 

 

ɺʳʙʦʨ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʢʦʤʘʥʜʳ ʄʘʩʰʪʘʙé ʚʝʜʝʪ ʢ ʦʪʢʨʳʪʠʶ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ, 

ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʣʶʙʦʡ ʫʯʘʩʪʦʢ ʛʨʘʬʠʢʘ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʬʫʥʢʮʠʷʤ 

ʚʨʝʤʝʥʠ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ çʣʫʧʦʡ ʚʨʝʤʝʥʠè). ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʠʤ ʦʢʥʦʤ, ʥʘʜʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʬʨʘʛʤʝʥʪ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ. 
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ʇʨʠ ʵʪʦʤ ʚ ʦʢʥʝ ʧʨʦʩʤʦʪʨʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʍ ʠ 

Y, ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʙʣʘʩʪʴ ʧʨʦʩʤʦʪʨʘ. ʂʥʦʧʢʠ ʋʚʝʣʠʯʠʪʴ, ʋʤʝʥʴʰʠʪʴ ʠ ʀʩʭʦʜʥʳʡ ʚʠʜ 

ʧʦʟʚʦʣʷʶʪ, ʫʚʝʣʠʯʠʪʴ ʚʳʜʝʣʝʥʥʫʶ ʯʘʩʪʴ ʛʨʘʬʠʢʘ, ʩʥʷʪʴ ʚʳʜʝʣʝʥʠʝ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʦʩʤʦʪʨʫ 

ʚʩʝ ʛʨʘʬʠʢʘ. ʅʘ ʨʠʩʫʥʢʝ 1.27 ʧʦʢʘʟʘʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʙʳʣ ʚʳʧʦʣʥʝʥ ʱʝʣʯʦʢ ʥʘ ʢʥʦʧʢʝ 

ʋʚʝʣʠʯʠʪʴ. ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʡ ʫʯʘʩʪʦʢ ʛʨʘʬʠʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʨʘʟʤʝʨʘ 

ʚʩʝʛʦ ʦʢʥʘ ʧʨʦʩʤʦʪʨʘ. ʇʨʠ ʵʪʦʤ ʧʦʚʝʜʝʥʠʝ ʬʫʥʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʥʷʪʥʳʤ. 

 
ʈʠʩʫʥʦʢ 1.27 ï ʇʨʦʩʤʦʪʨ ʚʳʜʝʣʝʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʜʚʫʤʝʨʥʦʛʦ ʛʨʘʬʠʢʘ 
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1.2. ʉʚʝʜʝʥʠʷ ʦ ʪʘʙʣʠʯʥʦʤ ʧʨʦʮʝʩʩʦʨʝ MS Excel 

ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ, ʠʣʠ ʪʘʙʣʠʯʥʳʝ ʧʨʦʮʝʩʩʦʨʳ, ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʘʙʣʠʯʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ʀʭ ʠʩʪʦʨʠʷ ʪʝʩʥʦ 

ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ. ʇʝʨʚʳʤ ʟʥʘʯʠʤʳʤ ʧʨʦʜʫʢʪʦʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʩʪʘʣʘ ʧʨʦʛʨʘʤʤʘ VisiCalc, ʩʦʟʜʘʥʥʘʷ ʚ 1979 ʛʦʜʫ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ Apple II. ʆʜʥʘʢʦ ʥʘʩʪʦʷʱʠʡ 

ʧʨʦʨʳʚ ʧʨʦʠʟʦʰʝʣ ʚ 1982 ʛʦʜʫ ʩ ʧʦʷʚʣʝʥʠʝʤ Lotus 1-2-3 ʜʣʷ IBM PC, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʠʣ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʛʨʘʬʠʢʫ ʠ ʵʣʝʤʝʥʪʳ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʇʦʟʞʝ ʥʘ ʨʳʥʢʝ 

ʧʦʚ̫ʠʣʠʩʴ ʜʨʫʛʠʝ ʨʝʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ MultiPlan, QuattroPro ʠ SuperCalc, ʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʤʠʨʝ ʣʠʜʝʨʦʤ ʩʪʘʣ MS Excel, ʚʢʣʶʯʝʥʥʳʡ ʚ ʧʘʢʝʪ MS Office [7, 19]. 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ. ʕʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ - 

ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, 

ʚʢʣʶʯʘʷ [7]: 

¶ ʚʳʯʠʩʣʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʊʘʙʣʠʯʥʘʷ ʬʦʨʤʘ ʫʜʦʙʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʚ 
ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʝ (ʚʝʜʦʤʦʩʪʠ, ʩʤʝʪʳ) ʠ ʜʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ʅʘʧʨʠʤʝʨ, ʬʦʨʤʫʣʳ ʠ ʬʫʥʢʮʠʠ ɻʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʦʪʨʘʞʘʶʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

¶ ʤʛʥʦʚʝʥʥʳʡ ʧʝʨʝʩʯʝʪ ʜʘʥʥʳʭ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʩʝ ʩʚʷʟʘʥʥʳʝ 
ʬʦʨʤʫʣʳ ʦʙʥʦʚʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʕʪʦ ʜʝʣʘʝʪ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ: 

-  ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; 

-  ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ; 

-  ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ; 

-  ʧʣʘʥʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ; 

¶ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤ ʠ 

ʛʨʘʬʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʠʭ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʢʘʢ ʙʘʟʳ ʜʘʥʥʳʭ. ʍʦʪʷ ʬʫʥʢʮʠʦʥʘʣ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ 

ʦʛʨʘʥʠʯʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʣʷʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʦʥʠ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʙʘʟʦʚʳʝ ʦʧʝʨʘʮʠʠ ʩ ʜʘʥʥʳʤʠ: 

¶ ʧʦʠʩʢ ʠ ʩʦʨʪʠʨʦʚʢʘ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʬʠʣʴʪʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʢʨʠʪʝʨʠʷʤ ʠ 

ʫʧʦʨʷʜʦʯʠʚʘʪʴ ʟʘʧʠʩʠ. 

¶ ʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ. ʇʨʠʤʠʪʠʚʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʪʘʙʣʠʮʘʤʠ ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ 
ʩʩʳʣʢʠ ʥʘ ʷʯʝʡʢʠ ʠ ʬʦʨʤʫʣʳ. 

¶ ʦʙʨʘʙʦʪʢʘ ʩʧʠʩʢʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʪʘʙʣʠʮʘʤʠ ʚ ʩʪʠʣʝ ʙʘʟ ʜʘʥʥʳʭ ʧʦʣʝʟʥʘ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʥʝʙʦʣʴʰʠʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ. 

ʀʩʪʦʨʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ. ʈʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ 

ʰʣʦ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʨʦʩʪʦʤ ʩʧʨʦʩʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. Lotus 1-2-3, ʙʫʜʫʯʠ 

ʩʠʤʚʦʣʦʤ 1980-ʭ, ʫʩʪʫʧʠʣ ʧʦʟʠʮʠʠ MS Excel, ʢʦʪʦʨʳʡ ʙʣʘʛʦʜʘʨʷ ʠʥʪʝʛʨʘʮʠʠ ʩ MS Office ʠ 

ʨʘʩʰʠʨʝʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʫʯʝʙʥʳʭ ʟʘʜʘʯ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʚʝʨʩʠʠ MS Excel ʧʦʜʜʝʨʞʠʚʘʶʪ ʤʘʢʨʦʩʳ, ʩʣʦʞʥʳʝ ʬʦʨʤʫʣʳ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʶ ʩ ʦʙʣʘʯʥʳʤʠ 

ʩʝʨʚʠʩʘʤʠ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ [7, 19]. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ɻʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ: 

¶ ʛʠʙʢʦʩʪʴ - ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʢʘʩʪʦʤʥʳʝ ʬʦʨʤʫʣʳ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʩʪʘʪʠʩʪʠʢʠ, ʬʠʥʘʥʩʦʚ, ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ; 

¶ ʚʠʟʫʘʣʠʟʘʮʠʷ - ʛʦʪʦʚʳʝ ʰʘʙʣʦʥʳ ʜʠʘʛʨʘʤʤ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʫʩʣʦʚʥʦʛʦ 

ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʫʧʨʦʱʘʶʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ. 

¶ ʜʦʩʪʫʧʥʦʩʪʴ - ʧʨʦʜʫʢʪʳ ʪʠʧʘ MS Excel ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ 

ʙʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ ʦʙʫʯʝʥʠʷ ʠ ʰʠʨʦʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʆʜʥʘʢʦ ʝʩʪʴ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 
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¶ ʦʛʨʘʥʠʯʝʥʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ 
ʪʨʝʙʫʶʪʩʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʘʥʘʣʠʟʘ; 

¶ ʨʠʩʢ ʦʰʠʙʦʢ ʚ ʬʦʨʤʫʣʘʭ. ʅʝʩʦʦʪʚʝʪʩʪʚʠʷ ʪʠʧʦʚ ʜʘʥʥʳʭ ʠʣʠ ʥʝʚʝʨʥʳʝ ʩʩʳʣʢʠ ʤʦʛʫʪ 
ʧʨʠʚʝʩʪʠ ʢ ʢʨʠʪʠʯʝʩʢʠʤ ʠʩʢʘʞʝʥʠʷʤ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ: 

¶ ʬʠʥʘʥʩʦʚʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ (ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʡ); 

¶ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʘʭ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʥʝʨʛʝʪʠʢʘ); 

¶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʩʙʦʨ ʜʘʥʥʳʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ); 

¶ ʦʙʨʘʟʦʚʘʥʠʠ (ʩʦʟʜʘʥʠʝ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʠʟʫʘʣʠʟʘʮʠʷ ʫʯʝʙʥʳʭ ʟʘʜʘʯ); 

¶ ʤʘʨʢʝʪʠʥʛʝ (ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʢʣʠʝʥʪʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʪʝʥʜʝʥʮʠʡ). 

1.2.1. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ MS Excel 

MS Excel ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʟʘʜʘʯʠ ʚ ʠʥʞʝʥʝʨʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʬʝʨʘʭ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʢʘʢ ʪʘʙʣʠʯʥʦʝ, ʪʘʢ ʠ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ. ʇʨʦʛʨʘʤʤʘ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ MS Windows, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʪʘʥʜʘʨʪʥʳʝ ʬʫʥʢʮʠʠ ʦʢʦʥʥʦʡ ʩʨʝʜʳ: ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʤʝʞʜʫ ʜʦʢʫʤʝʥʪʘʤʠ, 

ʨʘʙʦʪʘ ʩ ʧʘʥʝʣʷʤʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʪ.ʜ. ʇʨʠ ʟʘʧʫʩʢʝ MS Excel ʦʪʢʨʳʚʘʝʪʩʷ ʦʩʥʦʚʥʦʝ ʨʘʙʦʯʝʝ 

ʦʢʥʦ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 1.28). 
 

 

10 4 

2 

1 

3 

7 

5 

6 

8 
9 

 

ʈʠʩʫʥʦʢ 1.28 - ʆʢʥʦ ʪʘʙʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ MS Excel. 1 ï ʣʠʥʝʡʢʘ ʚʢʣʘʜʦʢ;  

2 ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ; 3 ï ʩʪʨʦʢʘ ʬʦʨʤʫʣ; 4 ï ʟʘʛʦʣʦʚʢʠ ʩʪʦʣʙʮʦʚ;  

5 ï ʟʘʛʦʣʦʚʢʠ ʩʪʨʦʢ; 6 ï ʧʦʣʝ ʠʤʝʥʠ; 7 ï ʧʦʣʦʩʘ ʧʨʦʢʨʫʪʢʠ; 8 ï ʷʨʣʳʢ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ;  

9 ï ʩʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ; 10 ï ʨʘʙʦʯʠʡ ʣʠʩʪ 
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ʆʜʥʠʤ ʠʟ ʫʜʦʙʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ MS Excel ʷʚʣʷʶʪʩʷ ʢʦʥʪʝʢʩʪʥʳʝ ʤʝʥʶ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʘʥʜʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʷʯʝʡʢʘʤʠ, ʜʠʘʛʨʘʤʤʘʤʠ ʠʣʠ 

ʦʙʲʝʢʪʘʤʠ. ɸʢʪʠʚʘʮʠʷ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʞʘʪʠʠ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʠʣʠ 

ʩʦʯʝʪʘʥʠʷ ʢʣʘʚʠʰ çShift + F10è. ɼʣʷ ʟʘʢʨʳʪʠʷ ʤʝʥʶ ʜʦʩʪʘʪʦʯʥʦ ʱʝʣʢʥʫʪʴ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʚʥʝ 

ʝʛʦ ʠʣʠ ʥʘʞʘʪʴ çEscè. 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ ʚ MS Excel. ʇʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʘ ʙʘʟʦʚʳʭ ʪʠʧʘ 

ʜʘʥʥʳʭ [7, 19]: 

1) ʊʝʢʩʪʦʚʳʝ ʜʘʥʥʳʝ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦʣʦʚ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʨʘʚʥʠʚʘʶʱʠʝʩʷ ʧʦ ʣʝʚʦʤʫ ʢʨʘʶ ʷʯʝʡʢʠ. ʀʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʥʘʟʚʘʥʠʡ ʪʘʙʣʠʮ, ʟʘʛʦʣʦʚʢʦʚ, 

ʢʦʤʤʝʥʪʘʨʠʝʚ ʠ ʜʨʫʛʠʭ ʦʧʠʩʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

2) ʏʠʩʣʦʚʳʝ ʜʘʥʥʳʝ, ʚʢʣʶʯʘʷ ʢʦʥʩʪʘʥʪʳ, ʬʦʨʤʫʣʳ, ʚʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠ ʜʘʪʳ. ʇʨʠ 

ʚʚʦʜʝ ʯʠʩʝʣ ʦʥʠ ʚʳʨʘʚʥʠʚʘʶʪʩʷ ʧʦ ʧʨʘʚʦʤʫ ʢʨʘʶ, ʘ MS Excel ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʝʪ 

ʚʳʯʠʩʣʝʥʠʷ. ʌʦʨʤʫʣʳ ʚʩʝʛʜʘ ʥʘʯʠʥʘʶʪʩʷ ʩ ʩʠʤʚʦʣʘ çʨʘʚʥʦè (=) ʠʣʠ çʧʣʶʩè (+). ʅʘʧʨʠʤʝʨ: 

¶ =33+62 (ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ); 

¶ =160*C5 (ʩʩʳʣʢʘ ʥʘ ʷʯʝʡʢʫ); 

¶ =ɸ9/ɺ3 (ʢʦʤʙʠʥʘʮʠʷ ʦʧʝʨʘʮʠʡ ʠ ʩʩʳʣʦʢ). 

ʆʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ: 

¶ ʬʦʨʤʫʣʘ ʚʠʜʥʘ ʚ ʩʪʨʦʢʝ ʬʦʨʤʫʣ, ʢʦʛʜʘ ʷʯʝʡʢʘ ʘʢʪʠʚʥʘ, ʘ ʚ ʩʘʤʦʡ ʷʯʝʡʢʝ 
ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ. ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʬʦʨʤʫʣ ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʡ ʥʫʞʥʦ ʚʢʣʶʯʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʘʨʘʤʝʪʨ ʚ ʥʘʩʪʨʦʡʢʘʭ (çʇʦʢʘʟʳʚʘʪʴ ʬʦʨʤʫʣʳè); 

¶ MS Excel ʧʝʨʝʩʯʠʪʳʚʘʝʪ ʬʦʨʤʫʣʳ ʧʨʠ ʣʶʙʦʤ ʠʟʤʝʥʝʥʠʠ ʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ. 

¶ ʝʩʣʠ ʨʝʟʫʣʴʪʘʪ ʥʝ ʧʦʤʝʱʘʝʪʩʷ ʚ ʷʯʝʡʢʫ, ʦʪʦʙʨʘʞʘʝʪʩʷ ç########è. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʪʨʝʙʫʝʪʩʷ ʨʘʩʰʠʨʠʪʴ ʰʠʨʠʥʫ ʩʪʦʣʙʮʘ; 

¶ ʜʝʩʷʪʠʯʥʳʝ ʨʘʟʜʝʣʠʪʝʣʠ ʚ ʯʠʩʣʘʭ ð ʟʘʧʷʪʘʷ (,). 

ɺʩʪʨʦʝʥʥʳʝ ʬʫʥʢʮʠʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʌʫʥʢʮʠʠ MS Excel ð ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʬʦʨʤʫʣʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʚ ʬʠʥʘʥʩʘʭ, ʩʪʘʪʠʩʪʠʢʝ, ʤʘʪʝʤʘʪʠʢʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 

ʆʥʠ ʜʝʣʷʪʩʷ ʥʘ ʢʘʪʝʛʦʨʠʠ, ʥʘʧʨʠʤʝʨ: 

¶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ (ʘʨʠʬʤʝʪʠʢʘ, ʣʦʛʘʨʠʬʤʳ, ʩʣʫʯʘʡʥʳʝ ʯʠʩʣʘ); 

¶ ʜʘʪʘ ʠ ʚʨʝʤʷ (ʜʘʪʳ ʭʨʘʥʷʪʩʷ ʢʘʢ ʯʠʩʣʘ, ʥʘʯʠʥʘʷ ʩ 1.01.1900); 

¶ ʬʠʥʘʥʩʦʚʳʝ (ʘʤʦʨʪʠʟʘʮʠʷ, ʧʨʦʮʝʥʪʳ, ʦʮʝʥʢʘ ʠʥʚʝʩʪʠʮʠʡ); 

¶ ʣʦʛʠʯʝʩʢʠʝ (ʨʘʙʦʪʘ ʩ ʟʥʘʯʝʥʠʷʤʠ ʀʉʊʀʅɸ/ʃʆɾʔ); 

¶ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ (ʩʨʝʜʥʝʝ, ʤʝʜʠʘʥʘ, ʜʠʩʧʝʨʩʠʷ); 

¶ ʪʝʢʩʪʦʚʳʝ (ʧʦʠʩʢ, ʟʘʤʝʥʘ, ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʩʠʤʚʦʣʦʚ). 

ʌʫʥʢʮʠʠ ʚʚʦʜʷʪʩʷ ʯʝʨʝʟ ʩʪʨʦʢʫ ʬʦʨʤʫʣ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ ɺʩʪʘʚʠʪʴ ʬʫʥʢʮʠʶ 

(ʚʢʣʘʜʢʘ ʌʦʨʤʫʣʳ) ʠ ʄʘʩʪʝʨʘ ʬʫʥʢʮʠʡ (ʨʠʩʫʥʦʢ 1.29), ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʟʘʜʘʚʘʪʴ ʘʨʛʫʤʝʥʪʳ 

ʧʦʰʘʛʦʚʦ. ʉʠʥʪʘʢʩʠʩ: ʀʤʷ ʌʫʥʢʮʠʠ(ʘʨʛʫʤʝʥʪ1; ʘʨʛʫʤʝʥʪ2; ...), ʛʜʝ ʘʨʛʫʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʯʠʩʣʘʤʠ, ʪʝʢʩʪʦʤ, ʩʩʳʣʢʘʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʬʫʥʢʮʠʷʤʠ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʦʢ ʚ ʬʦʨʤʫʣʘʭ. ɽʩʣʠ MS Excel ʥʝ ʤʦʞʝʪ ʦʙʨʘʙʦʪʘʪʴ ʬʦʨʤʫʣʫ, ʦʥ 

ʛʝʥʝʨʠʨʫʝʪ ʦʰʠʙʢʫ, ʥʘʯʠʥʘʶʱʫʶʩʷ ʩ ʩʠʤʚʦʣʘ ç#è. ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʦʰʠʙʦʢ [19]: 

¶ ###### - ʨʝʟʫʣʴʪʘʪ ʥʝ ʧʦʤʝʱʘʝʪʩʷ ʚ ʷʯʝʡʢʫ (ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʠʪʴ ʩʪʦʣʙʝʮ). 

¶ #ɿʅɸʏ! - ʥʝʢʦʨʨʝʢʪʥʳʡ ʪʠʧ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʩʣʦʞʝʥʠʝ ʪʝʢʩʪʘ ʠ ʯʠʩʣʘ). 

¶ #ɼɽʃ/0! - ʧʦʧʳʪʢʘ ʜʝʣʝʥʠʷ ʥʘ ʥʦʣʴ. 

¶ #ʀʄʗ? - ʦ ʠhʙʢʘ ʚ ʠʤʝʥʠ ʬʫʥʢʮʠʠ ʠʣʠ ʩʩʳʣʢʝ (ʦʧʝʯʘʪʢʘ, ʦʪʩʫʪʩʪʚʠʝ ʢʘʚʳʯʝʢ). 

¶ #ʅ/ɼ - ʥʝʜʦʧʫʩʪʠʤʳʝ ʜʘʥʥʳʝ. 

¶ #ʉʉʓʃʂɸ! - ʥʝʢʦʨʨʝʢʪʥʳʡ ʘʜʨʝʩ ʷʯʝʡʢʠ. 

¶ #ʏʀʉʃʆ! - ʥʝʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʘʨʛʫʤʝʥʪ ʜʣʷ ʬʫʥʢʮʠʠ. 

¶ #ʇʋʉʊʆ! - ʩʩʳʣʢʘ ʥʘ ʧʫʩʪʫʶ ʠʣʠ ʥʝʩʫʱʝʩʪʚʫʶʱʫʶ ʦʙʣʘʩʪʴ. 
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ʈʠʩʫʥʦʢ 1.29 ï ʈʝʞʠʤ ʄʘʩʪʝʨʘ ʬʫʥʢʮʠʡ 

 

ɺʚʦʜ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. ʈʘʙʦʯʠʡ ʣʠʩʪ MS Excel ʩʦʜʝʨʞʠʪ 1048576 ʩʪʨʦʢ ʠ 13384 

ʩʪʦʣʙʮʦʚ. ɺʚʦʜ ʜʘʥʥʳʭ (ʪʝʢʩʪ, ʯʠʩʣʘ, ʬʦʨʤʫʣʳ) ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʢʪʠʚʥʦʡ ʷʯʝʡʢʝ, ʦʪʤʝʯʝʥʥʦʡ 

ʤʠʛʘʶʱʠʤ ʢʫʨʩʦʨʦʤ. ɺʚʦʜʠʤʦʝ ʩʦʜʝʨʞʠʤʦʝ ʜʫʙʣʠʨʫʝʪʩʷ ʚ ʩʪʨʦʢʝ ʬʦʨʤʫʣ. ʇʦʩʣʝ ʬʠʢʩʘʮʠʠ 

ʜʘʥʥʳʭ ʠʭ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʯʝʨʝʟ ʜʚʦʡʥʦʡ ʢʣʠʢ ʠʣʠ ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ çF2è. 

ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʠ ʟʘʱʠʪʘ ʜʘʥʥʳʭ. ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʘʠʚʘʪʴ 

ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ, ʫʣʫʯʰʘʷ ʯʠʪʘʝʤʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʫ ʪʘʙʣʠʮʳ. ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

¶ ʥʘʩʪʨʦʡʢʘ ʰʨʠʬʪʘ, ʚʳʨʘʚʥʠʚʘʥʠʷ, ʮʚʝʪʘ ʠ ʦʨʠʝʥʪʘʮʠʠ ʪʝʢʩʪʘ. 

¶ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʯʠʩʝʣ, ʜʘʪ ʠ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʨʘʟʜʝʣʠʪʝʣʷ 

ʜʝʩʷʪʠʯʥʳʭ ʟʥʘʢʦʚ). 

¶ ʫʩʪʘʥʦʚʢʘ ʫʩʣʦʚʥʦʛʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʥʘʯʝʥʠʡ. 

¶ ʟʘʱʠʪʘ ʷʯʝʝʢ, ʣʠʩʪʦʚ ʠ ʢʥʠʛ ʦʪ ʩʣʫʯʘʡʥʦʛʦ ʠʟʤʝʥʝʥʠʷ. 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʠʣʝʡ ʠ ʘʚʪʦʬʦʨʤʘʪʦʚ ʜʣʷ ʙʳʩʪʨʦʛʦ ʦʬʦʨʤʣʝʥʠʷ. 

ɺʘʞʥʦ ʠʟʙʝʛʘʪʴ ʦʰʠʙʦʢ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ: ʥʘʧʨʠʤʝʨ, ʚʚʦʜ ʯʠʩʝʣ ʩ ʟʘʧʷʪʦʡ ʚ ʨʝʛʠʦʥʘʭ ʩ 

ʪʦʯʢʦʡ ʢʘʢ ʜʝʩʷʪʠʯʥʳʤ ʨʘʟʜʝʣʠʪʝʣʝʤ ʧʨʠʚʝʜʝʪ ʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʢʘʢ ʪʝʢʩʪʘ. ʕʪʦ ʣʝʛʢʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʚʳʨʘʚʥʠʚʘʥʠʶ ʧʦ ʣʝʚʦʤʫ ʢʨʘʶ [7, 19]. 

1.2.2. ʈʘʙʦʪʘ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʙʣʠʮʘʤʠ 

ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʚ MS Excel ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʬʦʨʤʘʪʝ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʨʘʙʦʯʠʝ ʢʥʠʛʠ. ʈʘʙʦʯʘʷ ʢʥʠʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʠʬʨʦʚʦʡ ʘʥʘʣʦʛ 

ʩʢʦʨʦʩʰʠʚʘʪʝʣʷ, ʛʜʝ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʪʘʙʣʠʮʳ, ʥʦ ʠ ʜʠʘʛʨʘʤʤʳ, ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ ʠ 

ʦʪʯʝʪʳ. ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʚ ʢʥʠʛʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ 

ʠʜʝʘʣʴʥʳʤʠ ʜʣʷ ʩʣʦʞʥʳʭ ʧʨʦʝʢʪʦʚ ʩ ʤʥʦʞʝʩʪʚʦʤ ʩʚʷʟʘʥʥʳʭ ʜʘʥʥʳʭ [7, 19]. 

ɸʜʨʝʩʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʘ ʷʯʝʝʢ. ʂʘʞʜʘʷ ʷʯʝʡʢʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ ʠʤʝʝʪ 

ʫʥʠʢʘʣʴʥʳʡ ʘʜʨʝʩ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʩʦʯʝʪʘʥʠʝʤ ʠʤʝʥʠ ʩʪʦʣʙʮʘ (ʙʫʢʚʳ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: A, 

B, C...) ʠ ʥʦʤʝʨʘ ʩʪʨʦʢʠ (ʮʠʬʨ: 1, 2, 3...). ʅʘʧʨʠʤʝʨ, ʷʯʝʡʢʘ F10 ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʦʣʙʮʝ F, ʩʪʨʦʢʝ 

10. ɸʢʪʠʚʥʘʷ ʷʯʝʡʢʘ, ʢʫʜʘ ʚʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʚʳʜʝʣʷʝʪʩʷ ʢʦʥʪʨʘʩʪʥʦʡ ʨʘʤʢʦʡ. ɺʳʜʝʣʝʥʠʝ 

ʙʣʦʢʦʚ ʷʯʝʝʢ (ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʦʙʣʘʩʪʝʡ) ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʠʣʠ ʢʣʘʚʠʰʠ çCtrlè 
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ʜʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʜʠʘʧʘʟʦʥʦʚ. ʆʙʦʟʥʘʯʝʥʠʝ ʙʣʦʢʘ, ʥʘʧʨʠʤʝʨ A1:B4, ʚʢʣʶʯʘʝʪ ʚʩʝ ʷʯʝʡʢʠ ʦʪ 

ʚʝʨʭʥʝʡ ʣʝʚʦʡ ʜʦ ʥʠʞʥʝʡ ʧʨʘʚʦʡ ʛʨʘʥʠʮʳ. 

ɺʚʦʜ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ. ɺʚʦʜ ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʢʪʠʚʥʫʶ ʷʯʝʡʢʫ, ʘ 

ʟʘʚʝʨʰʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ çEnterè, ʧʝʨʝʭʦʜʝ ʥʘ ʜʨʫʛʫʶ ʷʯʝʡʢʫ ʯʝʨʝʟ çTabè, ʱʝʣʯʢʝ ʤʳʰʠ ʠʣʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʢʫʨʩʦʨʘ. ɼʣʷ ʤʥʦʛʦʩʪʨʦʯʥʦʛʦ ʪʝʢʩʪʘ ʚ ʷʯʝʡʢʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ [19]: 

¶ ʩʦʯʝʪʘʥʠʝ çAlt+Enterè ʜʣʷ ʨʫʯʥʦʛʦ ʧʝʨʝʥʦʩʘ; 

¶ ʚʢʣʘʜʢʫ ɻʣʘʚʥʦʝ Ÿ ʌʦʨʤʘʪ ʷʯʝʝʢ Ÿ ʇʝʨʝʥʦʩ ʧʦ ʩʣʦʚʘʤ; 

¶ ʢʥʦʧʢʫ çʇʝʨʝʥʦʩ ʪʝʢʩʪʘè ʚ ʛʨʫʧʧʝ çɺʳʨʘʚʥʠʚʘʥʠʝè. 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʜʦʩʪʫʧʥʦ ʯʝʨʝʟ ʪʨʠ ʩʧʦʩʦʙʘ: 

1) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʪʝʢʩʪʘ ʚ ʘʢʪʠʚʥʦʡ ʷʯʝʡʢʝ; 

2) ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʯʝʨʝʟ ʩʪʨʦʢʫ ʬʦʨʤʫʣ (ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ); 

3) ʘʢʪʠʚʘʮʠʷ ʨʝʞʠʤʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʣʘʚʠʰʝʡ çF2è. 

ʌʦʨʤʘʪʠʨʦʚʘʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ. ʆʬʦʨʤʣʝʥʠʝ ʪʘʙʣʠʮʳ ʚ MS Excel ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʯʠʪʘʝʤʦʩʪʠ ʠ ʥʘʛʣʷʜʥʦʩʪʠ: 

¶ ʰʨʠʬʪʳ ʠ ʮʚʝʪʘ: ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ, ʥʘʯʝʨʪʘʥʠʷ, ʮʚʝʪʘ ʪʝʢʩʪʘ ʠ ʬʦʥʘ; 

¶ ʚʳʨʘʚʥʠʚʘʥʠʝ: ʥʘʩʪʨʦʡʢʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ/ʚʝʨʪʠʢʘʣʠ ʠʣʠ ʧʦʚʦʨʦʪ ʪʝʢʩʪʘ; 

¶ ʛʨʘʥʠʮʳ ʠ ʟʘʧʦʣʥʝʥʠʝ: ʜʦʙʘʚʣʝʥʠʝ ʣʠʥʠʡ ʚʦʢʨʫʛ ʷʯʝʝʢ ʠʣʠ ʟʘʣʠʚʢʘ ʮʚʝʪʦʤ ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʟʘʛʦʣʦʚʢʦʚ; 

¶ ʫʩʣʦʚʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʚʠʜʘ ʷʯʝʝʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʟʥʘʯʝʥʠʡ. 

ɺʩʝ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʚʢʣʘʜʢʝ ɻʣʘʚʥʦʝ, ʛʜʝ ʜʦʩʪʫʧʥʳ ʙʳʩʪʨʳʝ 

ʢʥʦʧʢʠ ʜʣʷ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʯʠʩʝʣ, ʪʝʢʩʪʘ ʠ ʩʪʠʣʝʡ. 

ʉʦʭʨʘʥʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʘʙʦʯʝʡ ʢʥʠʛʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʢʦʤʘʥʜʳ: 

¶ ʉʦʭʨʘʥʠʪʴ ð ʦʙʥʦʚʣʷʝʪ ʪʝʢʫʱʠʡ ʬʘʡʣ; 

¶ ʉʦʭʨʘʥʠʪʴ ʢʘʢ ð ʩʦʟʜʘʝʪ ʢʦʧʠʶ ʩ ʥʦʚʳʤ ʠʤʝʥʝʤ ʠʣʠ ʬʦʨʤʘʪʦʤ (ʥʘʧʨʠʤʝʨ, ʚʝʙ-

ʩʪʨʘʥʠʮʫ); 

¶ ɿʘʢʨʳʪʴ ð ʪʨʝʙʫʝʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʧʝʨʝʜ ʟʘʚʝʨʰʝʥʠʝʤ 

ʩʝʩʩʠʠ. 

ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʵʣʝʤʝʥʪʳ: ʬʦʨʤʫʣʳ, ʩʪʠʣʠ, ʥʘʩʪʨʦʡʢʠ ʦʢʥʘ ʠ ʜʘʥʥʳʝ. 

ʕʪʦ ʜʝʣʘʝʪ MS Excel ʥʘʜʝʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʝʢʪʦʚ, ʛʜʝ ʚʘʞʥʘ 

ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʜʳʜʫʱʠʭ ʚʝʨʩʠʡ [19]. 

1.2.3. ɿʘʛʨʫʟʢʘ ʨʘʙʦʯʝʡ ʢʥʠʛʠ 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʬʘʡʣʦʚ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʝʘʥʩʘ ʨʘʙʦʪʳ ʩ 

MS Excel ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʦʭʨʘʥʝʥʥʳʤ ʧʨʦʝʢʪʘʤ ʥʝʦʙʭʦʜʠʤʦ [7, 19]: 

1) ɿʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ. 

2) ʆʪʢʨʳʪʴ ʦʢʥʦ çʌʘʡʣè ʚ ʚʝʨʭʥʝʤ ʣʝʚʦʤ ʫʛʣʫ. 

3) ɺʳʙʨʘʪʴ ʆʪʢʨʳʪʴ, ʫʢʘʟʘʪʴ ʜʠʩʢ ʠ ʧʘʧʢʫ ʩ ʬʘʡʣʦʤ. 

4) ɺʳʙʨʘʪʴ ʥʫʞʥʳʡ ʬʘʡʣ ʚ ʩʧʠʩʢʝ ʠʣʠ ʚʚʝʩʪʠ ʝʛʦ ʠʤʷ ʚ ʧʦʣʝ ʧʦʠʩʢʘ. 

5) ʂʣʠʢʥʫʪʴ ʆʪʢʨʳʪʴ ʠʣʠ ʜʚʘʞʜʳ ʱʝʣʢʥʫʪʴ ʧʦ ʬʘʡʣʫ ʚ ʩʧʠʩʢʝ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʩʦʭʨʘʥʝʥʥʳʤ ʨʘʙʦʯʠʤ ʢʥʠʛʘʤ, ʚʢʣʶʯʘʷ ʚʩʝ 

ʬʦʨʤʫʣʳ, ʥʘʩʪʨʦʡʢʠ ʠ ʜʘʥʥʳʝ. 

ʇʨʦʚʝʨʢʘ ʜʘʥʥʳʭ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʚʘʣʠʜʘʮʠʷ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʰʠʙʦʢ ʧʨʠ 

ʚʚʦʜʝ ʜʘʥʥʳʭ ʚ MS Excel ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʷ çʇʨʦʚʝʨʢʘ ʜʘʥʥʳʭè, ʜʦʩʪʫʧʥʘʷ ʯʝʨʝʟ ʚʢʣʘʜʢʫ 

ɼʘʥʥʳʝ Ÿ ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ: 

¶ ʦʛʨʘʥʠʯʠʚʘʪʴ ʚʚʦʜ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʜʠʘʧʘʟʦʥ ʯʠʩʝʣ 

ʠʣʠ ʩʧʠʩʦʢ ʚʘʨʠʘʥʪʦʚ); 

¶ ʬʠʢʩʠʨʦʚʘʪʴ ʬʦʨʤʘʪʳ (ʯʠʩʣʘ, ʜʘʪʳ, ʪʝʢʩʪ); 

¶ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʚʚʦʜʘ (ʥʘʧʨʠʤʝʨ, ʜʣʠʥʘ ʩʪʨʦʢʠ ʠʣʠ ʥʘʣʠʯʠʝ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʠʤʚʦʣʦʚ). 
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ʅʘʩʪʨʦʡʢʠ ʧʨʦʚʝʨʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʚʳʜʝʣʝʥʥʳʤ ʷʯʝʡʢʘʤ ʠ ʧʝʨʝʥʦʩʷʪʩʷ ʧʨʠ 

ʢʦʧʠʨʦʚʘʥʠʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʚ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʝ, ʛʜʝ ʚʘʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ. 

ʌʦʨʤʫʣʳ ʠ ʧʨʠʦʨʠʪʝʪ ʦʧʝʨʘʪʦʨʦʚ. ʌʦʨʤʫʣʳ ʚ MS Excel ʚʩʝʛʜʘ ʥʘʯʠʥʘʶʪʩʷ ʩ ʩʠʤʚʦʣʘ 

ç=è ʠʣʠ ç+è, ʯʪʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʪʝʢʩʪʘ. ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʦʧʝʨʘʪʦʨʘʤʠ [7, 19]: 

1) ʇʦʨʷʜʦʢ ʚʳʯʠʩʣʝʥʠʡ: 

¶ ʩʥʘʯʘʣʘ ʚʳʧʦʣʥʷʶʪʩʷ ʦʧʝʨʘʮʠʠ ʚ ʩʢʦʙʢʘʭ (ʥʘʧʨʠʤʝʨ, (A1+B2)*C3). 

¶ ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ ʠʤʝʶʪ ʧʨʠʦʨʠʪʝʪ ʥʘʜ ʩʣʦʞʝʥʠʝʤ ʠ ʚʳʯʠʪʘʥʠʝʤ. 

¶ ʦʧʝʨʘʪʦʨʳ ʩ ʦʜʠʥʘʢʦʚʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ. 

2) ʆʰʠʙʢʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʩʢʦʙʦʢ: ʝʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʨʳʚʘʶʱʠʭ ʠ ʟʘʢʨʳʚʘʶʱʠʭ 
ʩʢʦʙʦʢ ʥʝ ʩʦʚʧʘʜʘʝʪ, MS Excel ʚʳʜʝʣʠʪ ʧʨʦʙʣʝʤʥʫʶ ʯʘʩʪʴ ʬʦʨʤʫʣʳ ʠ ʦʪʦʙʨʘʟʠʪ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. 

3) ʉʩʳʣʢʠ ʥʘ ʷʯʝʡʢʠ: ʬʦʨʤʫʣʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʜʘʥʥʳʝ ʠʟ ʜʨʫʛʠʭ ʷʯʝʝʢ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʙʥʦʚʣʷʶʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʩʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʠ ʘʙʩʦʣʶʪʥʘʷ ʘʜʨʝʩʘʮʠʷ. ɸʜʨʝʩ ʷʯʝʡʢʠ ʤʦʞʝʪ ʙʳʪʴ [7, 19]: 

¶ ʦʪʥʦʩʠʪʝʣʴʥʳʤ ð ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʬʦʨʤʫʣʳ ʘʜʨʝʩ ʤʝʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʚʦʡ 

ʧʦʟʠʮʠʝʡ. ʅʘʧʨʠʤʝʨ, ʬʦʨʤʫʣʘ =A1+B1 ʚ ʷʯʝʡʢʝ C2 ʩʪʘʥʝʪ =A2+B2, ʝʩʣʠ ʢʦʧʠʨʦʚʘʪʴ ʚ C3; 

¶ ʘʙʩʦʣʶʪʥʳʤ ð ʘʜʨʝʩ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ɼʣʷ ʵʪʦʛʦ ʜʦʙʘʚʣʷʶʪʩʷ ʩʠʤʚʦʣʳ `$` 

ʧʝʨʝʜ ʙʫʢʚʦʡ ʩʪʦʣʙʮʘ ʠ ʥʦʤʝʨʦʤ ʩʪʨʦʢʠ (ʥʘʧʨʠʤʝʨ, $A$1). ʄʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʘʙʩʦʣʶʪʥʦʡ 

ʩʩʳʣʢʠ: 

-  ʚʨʫʯʥʫʶ ʯʝʨʝʟ ʢʣʘʚʠʘʪʫʨʫ; 

-  ʥʘʞʘʪʠʝʤ çF4è ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʘʜʨʝʩʘ ʚ ʩʪʨʦʢʝ ʬʦʨʤʫʣ; 

-  ʧʨʠʩʚʦʝʥʠʝʤ ʠʤʝʥʠ ʷʯʝʡʢʝ ʯʝʨʝʟ ʚʢʣʘʜʢʫ ʌʦʨʤʫʣʳ Ÿ ʆʧʨʝʜʝʣʝʥʥʳʝ ʠʤʝʥʘ. 

ʂʦʧʠʨʦʚʘʥʠʝ ʬʦʨʤʫʣ: ʤʝʪʦʜʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. MS Excel ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ 

ʩʧʦʩʦʙʦʚ ʢʦʧʠʨʦʚʘʥʠʷ ʬʦʨʤʫʣ: 

1) ʄʘʨʢʝʨ ʟʘʧʦʣʥʝʥʠʷ: ʩʣʝʜʫʝʪ ʱʝʣʢʥʫʪʴ ʧʦ ʘʢʪʠʚʥʦʡ ʷʯʝʡʢʝ, ʧʝʨʝʡʪʠ ʚ ʝʝ ʧʨʘʚʳʡ 

ʥʠʞʥʠʡ ʫʛʦʣ (ʧʦʷʚʠʪʩʷ ʯʝʨʥʳʡ ʢʚʘʜʨʘʪ), ʠ ʧʝʨʝʪʘʱʠʪʴ ʝʛʦ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ 

ʢʦʧʠʨʫʝʪ ʬʦʨʤʫʣʫ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʩʳʣʢʠ. 

2) ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ: ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʷʯʝʡʢʫ Ÿ ʱʝʣʢʥʫʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ Ÿ 

ʚʳʙʨʘʪʴ ʂʦʧʠʨʦʚʘʪʴ Ÿ ʧʝʨʝʡʪʠ ʚ ʮʝʣʝʚʫʶ ʦʙʣʘʩʪʴ Ÿ ɺʩʪʘʚʠʪʴ. 

3) ɹʫʬʝʨ ʦʙʤʝʥʘ: ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʠ ʂʦʧʠʨʦʚʘʪʴ ʠ ɺʩʪʘʚʠʪʴ ʥʘ ʚʢʣʘʜʢʝ 

ɻʣʘʚʥʦʝ ʠʣʠ ʛʦʨʷʯʠʝ ʢʣʘʚʠʰʠ çCtrl+Cè ʠ çCtrl+Vè. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ MS Excel: 

¶ ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʘʙʣʠʮʘʤʠ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʦʜʥʦʨʦʜʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʩʪʦʣʙʮʘʭ 

(ʥʘʧʨʠʤʝʨ, ʯʠʩʣʘ, ʜʘʪʳ ʠʣʠ ʪʝʢʩʪ); 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʙʩʦʣʶʪʥʳʝ ʩʩʳʣʢʠ ʜʣʷ ʢʦʥʩʪʘʥʪ (ʥʘʧʨʠʤʝʨ, ʩʪʘʚʢʠ ʥʘʣʦʛʦʚ, 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ); 

¶ ʧʨʦʚʝʨʷʪʴ ʬʦʨʤʫʣʳ ʯʝʨʝʟ ʩʪʨʦʢʫ ʬʦʨʤʫʣ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʦʰʠʙʦʢ ʚ ʦʧʝʨʘʪʦʨʘʭ ʠʣʠ 

ʩʩʳʣʢʘʭ. 

1.2.4. ʆʙʲʝʜʠʥʝʥʠʝ ʠ ʩʚʷʟʳʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ 

MS Excel ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʜʚʠʥʫʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʪʦʛʦʚʳʭ ʩʚʦʜʥʳʭ 

ʪʘʙʣʠʮ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʜʘʥʥʳʝ ʠʟ ʤʥʦʞʝʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʚ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʫʤʤʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʤʘʢʩʠʤʫʤ, ʤʠʥʠʤʫʤ ʠ ʜʨʫʛʠʝ. ʇʨʦʮʝʩʩ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʯʝʨʝʟ ʨʫʯʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ 

ʠʪʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʦʪʜʝʣʴʥʳʡ ʣʠʩʪ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʂʦʥʩʦʣʠʜʘʮʠʷ, ʜʦʩʪʫʧʥʦʛʦ ʚ ʛʨʫʧʧʝ ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ ʥʘ ʚʢʣʘʜʢʝ ɼʘʥʥʳʝ [7, 19]. 

ʄʝʭʘʥʠʟʤ ʢʦʥʩʦʣʠʜʘʮʠʠ ʚ MS Excel. ʂʦʤʘʥʜʘ ʂʦʥʩʦʣʠʜʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʜʠʥʷʪʴ 

ʜʘʥʥʳʝ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʠʣʠ ʢʥʠʛ ʚ ʦʜʠʥ ʠʪʦʛʦʚʳʡ ʜʦʢʫʤʝʥʪ. ʇʨʠ ʵʪʦʤ 

ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʢʣʶʯʝʚʳʭ ʨʝʞʠʤʘ ʨʘʙʦʪʳ: 
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1. ʉʦʟʜʘʥʠʝ ʩʚʷʟʝʡ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʩʭʦʜʥʳʭ 
ʪʘʙʣʠʮʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʪʨʘʞʘʶʪʩʷ ʚ ʠʪʦʛʦʚʦʡ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʝ. ʕʪʦ ʧʦʣʝʟʥʦ ʜʣʷ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʛʜʝ ʜʘʥʥʳʝ ʧʦʜʣʝʞʘʪ ʯʘʩʪʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. 

2. ʌʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʝʟ ʩʚʷʟʝʡ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʘʪʠʯʥʦʛʦ 

ʦʪʯʝʪʘ, ʛʜʝ ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʘʥʥʳʭ ʥʘ ʤʦʤʝʥʪ ʢʦʥʩʦʣʠʜʘʮʠʠ. 

ʌʫʥʢʮʠʠ ʘʛʨʝʛʘʮʠʠ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ. ʇʨʠ ʢʦʥʩʦʣʠʜʘʮʠʠ MS Excel ʧʨʝʜʣʘʛʘʝʪ 

ʚʳʙʨʘʪʴ ʬʫʥʢʮʠʶ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ [19]: 

¶ ʉʋʄʄ ð ʩʫʤʤʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ. 

¶ ʉʈɿʅɸʏ ð ʚʳʯʠʩʣʝʥʠʝ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ. 

¶ ʄɸʂʉ/ʄʀʅ ð ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʣʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

¶ ɺʉɽɻɼɸ ð ʢʦʧʠʨʦʚʘʥʠʝ ʧʝʨʚʳʭ ʟʥʘʯʝʥʠʡ ʠʟ ʠʩʪʦʯʥʠʢʦʚ. 

¶ ʇʨʦʠʟʚʝʜʝʥʠʝ, ʉʯʝʪ, ʉʯʝʪɿʅɸʏ ʠ ʜʨʫʛʠʝ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʉʋʄʄ, ʥʦ ʝʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚ ʧʦʣʝ ʌʫʥʢʮʠʷ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʢʦʥʩʦʣʠʜʘʮʠʠ. 

ʉʧʦʩʦʙʳ ʢʦʥʩʦʣʠʜʘʮʠʠ ʜʘʥʥʳʭ. ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʢʦʥʩʦʣʠʜʘʮʠʠ 

ʜʘʥʥʳʭ [19]: 

¶ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ (ʘʜʨʝʩʥʦ). MS Excel ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʛʨʝʛʠʨʫʝʪ ʷʯʝʡʢʠ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʘʜʨʝʩʘʤʠ ʠʟ ʚʩʝʭ ʠʩʭʦʜʥʳʭ ʪʘʙʣʠʮ. ʅʘʧʨʠʤʝʨ, ʜʘʥʥʳʝ ʠʟ ʷʯʝʡʢʠ B5 ʥʘ ʚʩʝʭ 

ʣʠʩʪʘʭ ʙʫʜʫʪ ʩʫʤʤʠʨʦʚʘʪʴʩʷ ʚ B5 ʠʪʦʛʦʚʦʛʦ ʣʠʩʪʘ. ʕʪʦʪ ʤʝʪʦʜ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʠʩʭʦʜʥʳʝ 

ʪʘʙʣʠʮʳ ʠʤʝʣʠ ʠʜʝʥʪʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ; 

¶ ʧʦ ʢʘʪʝʛʦʨʠʷʤ (ʧʦ ʟʘʛʦʣʦʚʢʘʤ). ʂʦʥʩʦʣʠʜʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʦʚʧʘʜʘʶʱʠʭ 

ʩʪʨʦʢ ʠʣʠ ʩʪʦʣʙʮʦʚ ʩ ʟʘʛʦʣʦʚʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʜʘʞʠ ʧʦ ʨʝʛʠʦʥʘʤ ʠʟ ʨʘʟʥʳʭ ʪʘʙʣʠʮ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʩʚʦʜʥʫʶ ʪʘʙʣʠʮʫ, ʛʜʝ ʩʪʨʦʢʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʧʦ ʥʘʟʚʘʥʠʷʤ ʨʝʛʠʦʥʦʚ. ɼʣʷ ʵʪʦʛʦ 

ʚ ʥʘʩʪʨʦʡʢʘʭ ʢʦʥʩʦʣʠʜʘʮʠʠ ʫʢʘʟʳʚʘʶʪʩʷ ʟʘʛʦʣʦʚʢʠ ʢʣʶʯʝʚʳʭ ʢʘʪʝʛʦʨʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʢʦʥʩʦʣʠʜʘʮʠʝʡ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʢʦʥʩʦʣʠʜʘʮʠʝʡ: 

¶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʞʠʤʘ ʇʦ ʢʘʪʝʛʦʨʠʷʤ ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʟʘʛʦʣʦʚʢʠ ʚ 

ʠʩʭʦʜʥʳʭ ʪʘʙʣʠʮʘʭ ʠʜʝʥʪʠʯʥʳ ʧʦ ʪʝʢʩʪʫ ʠ ʨʘʩʧʦʣʦʞʝʥʠʶ. 

¶ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʘ ʢʦʥʩʦʣʠʜʘʮʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʚʷʟʝʡ, 

ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʥʦʚʣʷʣʠʩʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

¶ ʧʨʠ ʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ ʬʠʣʴʪʨʦʚʘʪʴ ʠʣʠ ʛʨʫʧʧʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʝ 
ʪʘʙʣʠʮʳ ʧʝʨʝʜ ʢʦʥʩʦʣʠʜʘʮʠʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ. 

1.2.5. ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʚ MS Excel 

MS Excel ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʜʚʠʥʫʪʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʠʩʣʦʚʳʭ 

ʜʘʥʥʳʭ ʚ ʥʘʛʣʷʜʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. ɼʠʘʛʨʘʤʤʳ ʠ ʛʨʘʬʠʢʠ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʪʨʝʥʜʳ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʦ ʧʨʠ 

ʘʥʘʣʠʟʝ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʉʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʡ 

ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʛʠʙʢʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ [7, 19]. 

ʉʦʟʜʘʥʠʝ ʜʠʘʛʨʘʤʤ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ [19]: 

1) ʚʳʜʝʣʠʪʴ ʜʠʘʧʘʟʦʥ ʷʯʝʝʢ ʩ ʜʘʥʥʳʤʠ, ʚʢʣʶʯʘʷ ʟʘʛʦʣʦʚʢʠ ʩʪʦʣʙʮʦʚ; 

2) ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ ɺʩʪʘʚʢʘ Ÿ ʚʳʙʨʘʪʴ ʛʨʫʧʧʫ ɼʠʘʛʨʘʤʤʳ; 

3) ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʥʦʧʢʫ ʉʦʟʜʘʪʴ ʜʠʘʛʨʘʤʤʫ (ʩʪʨʝʣʢʘ ʚʥʠʟ) ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʠʟ 

ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʤʝʥʶ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʙʨʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʟ ʛʘʣʝʨʝʠ; 

4) ʜʣʷ ʥʝʩʤʝʞʥʳʭ ʜʘʥʥʳʭ: ʚʳʜʝʣʠʪʴ ʧʝʨʚʫʶ ʦʙʣʘʩʪʴ, ʟʘʪʝʤ, ʫʜʝʨʞʠʚʘʷ çCtrlè, ʚʳʙʨʘʪʴ 

ʦʩʪʘʣʴʥʳʝ ʙʣʦʢʠ. 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘ ʨʘʙʦʯʝʤ ʣʠʩʪʝ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʦʙʲʝʢʪ, 

ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʠʘʛʨʘʤʤ. ʉʪʘʥʜʘʨʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ (ʨʠʩʫʥʦʢ 1.30) [19]: 

¶ çʆʙʣʘʩʪʴ ʜʠʘʛʨʘʤʤʳè: ʦʙʣʘʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʘʙʦʯʝʤ ʣʠʩʪʝ; 

¶ çʆʙʣʘʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤʳè: ʦʙʣʘʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʜʘʥʥʳʭ; 
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¶ çʅʘʟʚʘʥʠʝè: ʦʙʦʙʱʘʶʱʝʝ ʥʘʟʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ; 

¶ çʆʩʠ ʢʦʦʨʜʠʥʘʪè: ʦʩʴ X (ʢʘʪʝʛʦʨʠʡ) ʠ ʦʩʴ Y (ʟʥʘʯʝʥʠʡ); 

¶ çʃʝʛʝʥʜʘè: ʫʢʘʟʳʚʘʝʪ ʮʚʝʪʘ ʠ ʤʝʪʢʠ ʜʘʥʥʳʭ; 

¶ çʈʷʜ ʜʘʥʥʳʭè: ʩʝʨʠʷ ʪʦʯʝʢ, ʩʪʦʣʙʮʦʚ, ʩʝʢʪʦʨʦʚ ʠʣʠ ʜʨʫʛʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ; 

¶ çʃʠʥʠʠè: ʣʠʥʠʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʯʪʝʥʠʷ ʟʥʘʯʝʥʠʡ. 

 

 
ʈʠʩʫʥʦʢ 1.30 - ʕʣʝʤʝʥʪʳ ʜʠʘʛʨʘʤʤʳ  

 

ɼʣʷ ʦʙʲʝʤʥʳʭ ʜʠʘʛʨʘʤʤ (ʥʘʧʨʠʤʝʨ, 3D-ʛʨʘʬʠʢʠ) ʜʦʙʘʚʣʷʝʪʩʷ ʪʨʝʪʴʷ ʦʩʴ (Z) ʠ ʵʬʬʝʢʪʳ 

ʛʣʫʙʠʥʳ; 

ʊʠʧʳ ʜʠʘʛʨʘʤʤ ʠ ʠʭ ʥʘʟʥʘʯʝʥʠʝ. MS Excel ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʝʩʷʪʢʠ ʪʠʧʦʚ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʦʧʪʠʤʘʣʴʥʳʝ ʜʣʷ ʨʘʟʥʳʭ ʟʘʜʘʯ: 

¶ ʩʪʦʣʙʯʘʪʳʝ ʠ ʣʠʥʝʡʥʳʝ ʜʠʘʛʨʘʤʤʳ: ʩʪʦʣʙʮʳ (ʛʠʩʪʦʛʨʘʤʤʳ) ð ʩʨʘʚʥʝʥʠʝ 

ʢʘʪʝʛʦʨʠʡ; ʣʠʥʠʠ ð ʦʪʦʙʨʘʞʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʦ ʚʨʝʤʝʥʠ; 

¶ ʢʨʫʛʦʚʳʝ ʜʠʘʛʨʘʤʤʳ: ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʦʣʝʡ ʚ ʦʙʱʝʡ ʩʫʤʤʝ (ʥʘʧʨʠʤʝʨ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʦʚ); 

¶ ʪʦʯʝʯʥʳʝ ʜʠʘʛʨʘʤʤʳ: ʘʥʘʣʠʟ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ (ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ); 

¶ ʜʠʘʛʨʘʤʤʳ ʩ ʦʙʣʘʩʪʷʤʠ: ʧʦʢʘʟ ʪʝʥʜʝʥʮʠʡ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʟʥʘʯʝʥʠʡ (ʥʘʧʨʠʤʝʨ, 

ʧʨʦʜʘʞʠ ʟʘ ʢʚʘʨʪʘʣ); 

¶ ʢʦʣʴʮʝʚʳʝ ʜʠʘʛʨʘʤʤʳ: ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ ʜʣʷ 

ʨʘʟʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ); 

¶ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʜʠʘʛʨʘʤʤʳ: ʦʮʝʥʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ); 

¶ ʧʫʟʳʨʴʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ: ʪʨʝʭʤʝʨʥʦʝ ʩʨʘʚʥʝʥʠʝ: ʨʘʟʤʝʨ ʧʫʟʳʨʴʢʘ ʦʪʨʘʞʘʝʪ 

ʪʨʝʪʴʝ ʠʟʤʝʨʝʥʠʝ; 

¶ ʙʠʨʞʝʚʳʝ ʜʠʘʛʨʘʤʤʳ: ʦʪʩʣʝʞʠʚʘʥʠʝ ʮʝʥ ʠ ʢʦʣʝʙʘʥʠʡ (ʢʫʨʩʳ ʘʢʮʠʡ, ʚʘʣʶʪʳ); 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦʩʪʫʧʥʳ çʩʤʝʰʘʥʥʳʝ ʜʠʘʛʨʘʤʤʳè, ʩʦʯʝʪʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ; 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ ʜʠʘʛʨʘʤʤ. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤʘ ʧʝʨʝʭʦʜʠʪ ʚ 

ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩ ʜʦʩʪʫʧʦʤ ʢ ʩʣʝʜʫʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʘʤ (ʨʠʩʫʥʦʢ 1.31): 

¶ ʚʢʣʘʜʢʘ ʂʦʥʩʪʨʫʢʪʦʨ (ʨʠʩʫʥʦʢ 1.31, ʘ): 

-  ʜʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ (ʟʘʛʦʣʦʚʦʢ, ʣʝʛʝʥʜʘ, ʩʝʪʢʘ); 

-  ʠʟʤʝʥʝʥʠʝ ʪʠʧʘ ʜʠʘʛʨʘʤʤʳ ʠʣʠ ʜʘʥʥʳʭ; 

¶ ʚʢʣʘʜʢʘ ʌʦʨʤʘʪ (ʨʠʩʫʥʦʢ 1.31, ʙ): 
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-  ʥʘʩʪʨʦʡʢʘ ʮʚʝʪʦʚ, ʩʪʠʣʝʡ, ʧʨʦʟʨʘʯʥʦʩʪʠ; 

-  ʘʜʘʧʪʘʮʠʷ ʵʣʝʤʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦʚʦʨʦʪ ʦʩʝʡ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ). 

 

ʘ) 

 
 

ʙ) 

 
 

ʈʠʩʫʥʦʢ 1.31 - ʈʝʞʠʤʳ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤ, 

ʘ) ʨʝʞʠʤ ʂʦʥʩʪʨʫʢʪʦʨ, ʙ) ʨʝʞʠʤ ʌʦʨʤʘʪ 

 

ɺʳʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

1) ʝɦʣʯʦʢ ʤʳʰʴʶ ʧʦ ʦʙʲʝʢʪʫ Ÿ ʨʘʤʢʘ ʩ ʤʘʨʢʝʨʘʤʠ; 

2) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʶ ʆʙʣʘʩʪʴ ʜʠʘʛʨʘʤʤʳ ʥʘ ʚʢʣʘʜʢʝ ʌʦʨʤʘʪ ʜʣʷ ʚʳʙʦʨʘ ʵʣʝʤʝʥʪʘ 

ʠʟ ʩʧʠʩʢʘ. 

ɼʦʙʘʚʣʝʥʠʝ ʣʠʥʠʡ ʪʨʝʥʜʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʣʠʥʠʠ 

ʪʨʝʥʜʘ, ʢʦʪʦʨʳʝ [7, 19]: 

¶ ʧʦʢʘʟʳʚʘʶʪ ʘʧʧʨʦʢʩʠʤʘʮʠʶ ʪʦʯʝʢ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (ʣʠʥʝʡʥʘʷ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ, ʧʦʣʠʥʦʤʠʘʣʴʥʘʷ); 

¶ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ; 

¶ ʛʝʥʝʨʠʨʫʶʪʩʷ ʯʝʨʝʟ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʩʝʨʠʠ ʜʘʥʥʳʭ Ÿ ɼʦʙʘʚʠʪʴ ʣʠʥʠʶ ʪʨʝʥʜʘ. 

ʊʠʧ ʣʠʥʠʠ ʪʨʝʥʜʘ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ: 

¶ ʃʠʥʝʡʥʳʡ ð ʜʣʷ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ; 

¶ ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ð ʜʣʷ ʨʦʩʪʘ ʩ ʫʩʢʦʨʝʥʠʝʤ; 

¶ ʉʢʦʣʴʟʷʱʝʝ ʩʨʝʜʥʝʝ ð ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʰʫʤʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʘʥʥʳʤʠ. ɺʩʝ ʵʣʝʤʝʥʪʳ ʜʠʘʛʨʘʤʤʳ ʜʠʥʘʤʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʠʩʭʦʜʥʳʤʠ 

ʪʘʙʣʠʮʘʤʠ. ʀʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʝʪ ʚʠʟʫʘʣʠʟʘʮʠʶ. ʅʘʟʚʘʥʠʷ ʠ ʤʝʪʢʠ 

ʤʦʞʥʦ ʧʨʠʚʷʟʘʪʴ ʢ ʷʯʝʡʢʘʤ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʦʙʥʦʚʣʝʥʠʝ ʧʨʠ ʧʝʨʝʨʘʩʯʝʪʘʭ. 

1.2.6. ʋʧʨʘʚʣʝʥʠʝ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ɺ MS Excel ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ʇʨʦʛʨʘʤʤʘ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʢʘʢ ʚʩʪʨʦʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ (ʪʘʙʣʠʯʥʳʝ ʩʧʠʩʢʠ), ʪʘʢ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ ʚʥʝʰʥʠʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʛʠʙʢʦʩʪʴ ʧʨʠ ʩʙʦʨʝ, ʘʥʘʣʠʟʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ [7, 19]. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʘʙʣʠʯʥʳʤ ʩʧʠʩʢʘʤ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʚ 

MS Excel ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ [19]: 

1. ɽʜʠʥʦʦʙʨʘʟʠʝ ʜʘʥʥʳʭ ʚ ʩʪʦʣʙʮʘʭ ð ʢʘʞʜʳʡ ʩʪʦʣʙʝʮ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʦʜʥʦʨʦʜʥʳʝ 

ʜʘʥʥʳʝ (ʯʠʩʣʘ, ʪʝʢʩʪ, ʜʘʪʳ). 

2. ɿʘʛʦʣʦʚʢʠ ʩʪʦʣʙʮʦʚ ð ʧʝʨʚʘʷ ʠʣʠ ʚʪʦʨʘʷ ʩʪʨʦʢʘ ʩʧʠʩʢʘ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ 

ʫʥʠʢʘʣʴʥʳʝ ʠʤʝʥʘ ʧʦʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʦʜʝʨʞʠʤʦʝ ʩʪʦʣʙʮʦʚ. 

3. ʆʪʩʫʪʩʪʚʠʝ ʧʫʩʪʳʭ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ð ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʤʧʘʢʪʥʳʤʠ ʙʝʟ 

ʧʨʦʧʫʩʢʦʚ. 
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4. ʀʟʦʣʷʮʠʷ ʩʧʠʩʢʘ ð ʪʘʙʣʠʮʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ʨʘʙʦʯʝʤ ʣʠʩʪʝ ʠʣʠ 

ʙʳʪʴ ʦʪʜʝʣʝʥʘ ʦʪ ʜʨʫʛʠʭ ʜʘʥʥʳʭ ʧʫʩʪʦʡ ʩʪʨʦʢʦʡ ʠ ʩʪʦʣʙʮʦʤ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʠʩʢʘʞʝʥʠʡ ʧʨʠ 

ʬʠʣʴʪʨʘʮʠʠ. 

ʉʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ. MS Excel ʧʦʟʚʦʣʷʝʪ ʫʧʦʨʷʜʦʯʠʚʘʪʴ ʜʘʥʥʳʝ ʧʦ 

ʚʦʟʨʘʩʪʘʥʠʶ/ʫʙʳʚʘʥʠʶ, ʩ ʫʯʝʪʦʤ ʨʝʛʠʩʪʨʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. ʉʦʨʪʠʨʦʚʢʘ ʤʦʞʝʪ 

ʙʳʪʴ: 

¶ ʧʦ ʩʪʨʦʢʘʤ: ʠʟʤʝʥʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʝʡ, ʩʦʭʨʘʥʷʷ ʩʪʨʫʢʪʫʨʫ ʪʘʙʣʠʮʳ; 

¶ ʧʦ ʩʪʦʣʙʮʘʤ: ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʩʪʦʣʙʮʳ, ʦʩʪʘʚʣʷʷ ʩʪʨʦʢʠ ʥʘ ʤʝʩʪʝ. 

ɼʣʷ ʩʦʨʪʠʨʦʚʢʠ ʥʫʞʥʦ: 

1. ɺʳʙʨʘʪʴ ʷʯʝʡʢʫ ʚ ʪʘʙʣʠʮʝ. 

2. ʆʪʢʨʳʪʴ ʤʝʥʶ ɼʘʥʥʳʝ Ÿ ʉʦʨʪʠʨʦʚʢʘ ʠ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ: 

¶ ʆʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʣʶʯʠ ʩʦʨʪʠʨʦʚʢʠ. 

¶ ʇʦʨʷʜʦʢ (ɸ-ʗ, ʗ-ɸ) ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʰʘʙʣʦʥ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʠʪʦʛʠ. ʇʦʩʣʝ ʩʦʨʪʠʨʦʚʢʠ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʩʯʠʪʘʪʴ 

ʘʛʨʝʛʘʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʛʨʫʧʧ ʟʘʧʠʩʝʡ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ [19]: 

1. ɺʳʜʝʣʠʪ ɹʪʘʙʣʠʮʫ. 

2. ʀʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʘʥʜʫ ɼʘʥʥʳʝ Ÿ ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʠʪʦʛʠ. 

3. ʋʢʘʟʘʪʴ ʧʦʣʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʬʫʥʢʮʠʶ (ʩʫʤʤʘ, ʩʨʝʜʥʝʝ, ʤʘʢʩʠʤʫʤ) ʠ ʫʨʦʚʝʥʴ 

ʜʝʪʘʣʠʟʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʥʝʪ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ, ʛʜʝ ʛʨʫʧʧʳ ʩ ʠʪʦʛʘʤʠ ʤʦʞʥʦ 

ʩʚʦʨʘʯʠʚʘʪʴ/ʨʘʟʚʦʨʘʯʠʚʘʪʴ, ʬʦʢʫʩʠʨʫʷʩʴ ʥʘ ʢʣʶʯʝʚʳʭ ʩʝʛʤʝʥʪʘʭ ʜʘʥʥʳʭ. 

ʌʠʣʴʪʨʘʮʠʷ ʜʘʥʥʳʭ. ɼʚʘ ʨʝʞʠʤʘ ʬʠʣʴʪʨʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʦʪʙʠʨʘʪʴ ʩʪʨʦʢʠ ʧʦ 

ʢʨʠʪʝʨʠʷʤ [7, 19]: 

1. ɸʚʪʦʬʠʣʴʪʨ (ʧʨʦʩʪʳʝ ʫʩʣʦʚʠʷ): 

¶ ʘʢʪʠʚʠʨʫʝʪʩʷ ʯʝʨʝʟ ɼʘʥʥʳʝ Ÿ ʌʠʣʴʪʨ; 

¶ ʢʥʦʧʢʠ-ʩʧʠʩʢʠ ʫ ʟʘʛʦʣʦʚʢʦʚ ʩʪʦʣʙʮʦʚ ʧʦʢʘʟʳʚʘʶʪ ʜʦʩʪʫʧʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʚʳʙʦʨʘ; 

¶ ʚʦʟʤʦʞʥʘ ʢʦʤʙʠʥʘʮʠʷ ʫʩʣʦʚʠʡ ʯʝʨʝʟ ʣʦʛʠʯʝʩʢʦʝ çʀè ʜʣʷ ʩʪʦʣʙʮʦʚ. 

2. ʈʘʩʰʠʨʝʥʥʳʡ ʬʠʣʴʪʨ (ʩʣʦʞʥʳʝ ʫʩʣʦʚʠʷ): 

¶ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩ ʢʨʠʪʝʨʠʷʤʠ; 

¶ ʧʦʜʜʝʨʞʠʚʘʝʪ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ çʀè, çʀʃʀè ʠ ʚʳʯʠʩʣʷʝʤʳʝ ʬʦʨʤʫʣʳ; 

¶ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʣʝʜʫʝʪ: 

1. ɺʳʜʝʣʠʪ ɹʪʘʙʣʠʮʫ Ÿ ɼʘʥʥʳʝ Ÿ ʈʘʩʰʠʨʝʥʥʳʡ ʬʠʣʴʪʨ. 

2. ʋʢʘʟʘʪʴ ʦʙʣʘʩʪʴ ʜʘʥʥʳʭ ʠ ʜʠʘʧʘʟʦʥ ʢʨʠʪʝʨʠʝʚ. 

3. ɺʢʣʶʯʠʪ ɹʦʧʮʠʶ ʂʦʧʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳè ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ ʚ ʥʦʚʦʤ ʤʝʩʪʝ. 

ɺʳʯʠʩʣʷʝʤʳʝ ʫʩʣʦʚʠʷ ʚ ʬʠʣʴʪʨʘʮʠʠ. ɼʣʷ ʜʠʥʘʤʠʯʥʳʭ ʟʘʧʨʦʩʦʚ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʳ ʚ ʢʨʠʪʝʨʠʷʭ: 

¶ ʟʘʛʦʣʦʚʦʢ ʫʩʣʦʚʠʷ ʜʦʣʞʝʥ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʘʟʚʘʥʠʡ ʩʪʦʣʙʮʦʚ ʪʘʙʣʠʮʳ; 

¶ ʩʩʳʣʢʠ ʥʘ ʚʥʝʰʥʠʝ ʷʯʝʡʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʘʙʩʦʣʶʪʥʳʤʠ ($A$1); 

¶ ʩʩʳʣʢʠ ʥʘ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ. 

ʇʨʠʤʝʨ: ʫʩʣʦʚʠʝ =A1>ʉʨʝʜʥʝɿʥʘʯ(A:A) ʦʪʙʝʨʝʪ ʩʪʨʦʢʠ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʙʦʣʴʰʝ ʩʨʝʜʥʝʛʦ 

ʧʦ ʩʪʦʣʙʮʫ. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʚʥʝʰʥʠʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. MS Excel ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ 

SQL, MS Access ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʚʢʣʘʜʢʫ ɼʘʥʥʳʝ Ÿ 

ʇʦʣʫʯʠʪʴ ʜʘʥʥʳʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʟʘʧʨʦʩʳ, ʦʙʲʝʜʠʥʷʪʴ ʪʘʙʣʠʮʳ ʠ ʦʙʥʦʚʣʷʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [19]. 

1.2.7. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ 

ʉʚʦʜʥʳʝ ʪʘʙʣʠʮʳ ʚ MS Excel ð ʵʪʦ ʧʨʦʜʚʠʥʫʪʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ 

ʘʛʨʝʛʘʮʠʠ ʜʘʥʥʳʭ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʩʧʠʩʢʦʚ ʠ ʙʘʟ ʜʘʥʥʳʭ. ʆʥʠ 
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ʧʦʟʚʦʣʷʶʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʳʨʳʝ ʜʘʥʥʳʝ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʦʪʯʝʪʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʢʣʶʯʝʚʳʝ ʪʝʥʜʝʥʮʠʠ ʠ ʤʝʪʨʠʢʠ. ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʛʠʙʢʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ [7, 19]. 

ʉʦʟʜʘʥʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ. ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʩʦʟʜʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʪʘʙʣʠʮʘʭ ʨʘʙʦʯʠʭ ʣʠʩʪʦʚ ʠʣʠ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʠʟ 

ʚʥʝʥhʠʭ ʠʩʪʦʯʥʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʙʘʟ ʜʘʥʥʳʭ SQL ʠʣʠ ʬʘʡʣʦʚ CSV). ʇʦʣʴʟʦʚʘʪʝʣʴ ʦʧʨʝʜʝʣʷʝʪ: 

¶ ʧʦʣ:̫ ʢʘʢʠʝ ʩʪʦʣʙʮʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ (ʩʪʨʦʢʠ, ʩʪʦʣʙʮʳ) ʠ 
ʨʘʩʯʝʪʘ (ʠʪʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ); 

¶ ʤʝʪʦʜ ʘʛʨʝʛʘʮʠʠ: ʩʫʤʤʘ, ʩʨʝʜʥʝʝ, ʤʘʢʩʠʤʫʤ, ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʣʠ ʜʨʫʛʠʝ 

ʬʫʥʢʮʠʠ; 

¶ ʤʘʢʝʪ: ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ. 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʩʚʷʟʘʥʘ ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʧʦʣʥʝʥʘ ʜʠʘʛʨʘʤʤʘʤʠ, ʢʦʪʦʨʳʝ ʜʠʥʘʤʠʯʝʩʢʠ ʦʙʥʦʚʣʷʶʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʠʣʴʪʨʦʚ ʠʣʠ 

ʛʨʫʧʧʠʨʦʚʢʠ. ʆʜʥʘʢʦ ʩʘʤʫ ʩʚʦʜʥʫʶ ʪʘʙʣʠʮʫ ʥʝʣʴʟʷ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʥʘʧʨʷʤʫʶ ð ʚʩʝ 

ʠʟʤʝʥʝʥʠʷ ʚʥʦʩʷʪʩʷ ʚ ʠʩʭʦʜʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ. 

ʀʥʩʪʨʫʤʝʥʪʳ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. MS Excel ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʨʝʜʩʪʚ ʜʣʷ ʛʣʫʙʦʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [7, 19]: 

1. ʇʦʜʙʦʨ ʧʘʨʘʤʝʪʨʘ - (ʚʢʣʘʜʢʘ ɼʘʥʥʳʝ Ÿ ʏʪʦ ʝʩʣʠ?) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʟʥʘʯʝʥʠʝ ʚʭʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚ ʮʝʣʝʚʦʡ 

ʷʯʝʡʢʝ.  

2. ʊʘʙʣʠʮʳ ʧʦʜʩʪʘʥʦʚʢʠ - ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʣʠʷʶʪ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʬʦʨʤʫʣ: 

¶ ʆʜʥʦʤʝʨʥʘʷ ʪʘʙʣʠʮʘ ʧʦʜʩʪʘʥʦʚʢʠ: ʘʥʘʣʠʟʠʨʫʝʪ ʵʬʬʝʢʪ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʬʦʨʤʫʣ. 

¶ ɼʚʫʤʝʨʥʘʷ ʪʘʙʣʠʮʘ ʧʦʜʩʪʘʥʦʚʢʠ: ʦʮʝʥʠʚʘʝʪ ʚʣʠʷʥʠʝ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʦʜʥʫ 

ʬʦʨʤʫʣʫ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮʳ ʧʦʜʩʪʘʥʦʚʢʠ ʩʣʝʜʫʝʪ: 

¶ ʚʳʙʨʘʪʴ ʜʠʘʧʘʟʦʥ ʜʘʥʥʳʭ; 

¶ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ ɼʘʥʥʳʝ Ÿ ʏʪʦ ʝʩʣʠ? Ÿ ʊʘʙʣʠʮʘ ʧʦʜʩʪʘʥʦʚʢʠ; 

¶ ʫʢʘʟʘʪʴ ʩʩʳʣʢʠ ʥʘ ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʠ ʮʝʣʝʚʫʶ ʬʦʨʤʫʣʫ. 

3. ʉʮʝʥʘʨʠʠ - ʩʦʭʨʘʥʷʶʪ ʢʦʤʙʠʥʘʮʠʠ ʟʥʘʯʝʥʠʡ ʜʣʷ ʢʣʶʯʝʚʳʭ ʷʯʝʝʢ, ʧʦʟʚʦʣʷʷ 

ʩʨʘʚʥʠʪʴ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦ ʩʚʦʜʥʳʤʠ ʪʘʙʣʠʮʘʤʠ. ʇʨʠ ʨʘʙʦʪʝ ʩʦ ʩʚʦʜʥʳʤʠ ʪʘʙʣʠʮʘʤʠ: 

¶ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ ʢʘʢ ʪʘʙʣʠʮʘ ʩ ʫʥʠʢʘʣʴʥʳʤʠ 
ʟʘʛʦʣʦʚʢʘʤʠ ʠ ʙʝʟ ʧʫʩʪʳʭ ʩʪʨʦʢ/ʩʪʦʣʙʮʦʚ; 

¶ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʪʯʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʣʴʪʨʳ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ ʠ ʛʨʫʧʧʠʨʦʚʢʫ 

ʧʦ ʜʘʪʘʤ ʠʣʠ ʢʘʪʝʛʦʨʠʷʤ; 

¶ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ ʢʥʦʧʢʫ ʆʙʥʦʚʠʪʴ ʜʘʥʥʳʝ ʥʘ ʚʢʣʘʜʢʝ 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ. 

1.2.8. ʇʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ʩʮʝʥʘʨʠʝʚ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ, ʛʜʝ ʨʝʰʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʠ ʪʨʝʙʫʝʪ ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ, ʩʮʝʥʘʨʠʠ ʚ MS Excel 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʉʮʝʥʘʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʭʨʘʥʝʥʥʳʡ ʥʘʙʦʨ 

ʟʥʘʯʝʥʠʡ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʷʯʝʡʢʘʭ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʢʦʥʢʨʝʪʥʳʡ ʚʘʨʠʘʥʪ 

ʫʩʣʦʚʠʡ ʠʣʠ ʛʠʧʦʪʝʟʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʥʳʝ ʩʮʝʥʘʨʠʠ, 

ʩʨʘʚʥʠʚʘʪʴ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʧʫʪʴ ʜʝʡʩʪʚʠʡ ʙʝʟ ʧʦʪʝʨʠ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ [19]. 

ʉʮʝʥʘʨʠʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʮʝʥʘʨʠʡ ʚ MS Excel ð ʵʪʦ ʬʠʢʩʘʮʠʷ 

ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʯʝʛʦ ʣʠʩʪʘ, ʚʢʣʶʯʘʶʱʘʷ: 
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¶ ʟʥʘʯʝʥʠʷ ʢʣʶʯʝʚʳʭ ʷʯʝʝʢ, ʚʣʠʷʶʱʠʭ ʥʘ ʨʝʟʫʣʴʪʘʪ; 

¶ ʥʘʩʪʨʦʡʢʠ ʬʦʨʤʫʣ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ: 

1. ʕʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʚʘʨʠʘʥʪʘʤʠ: ʠʟʤʝʥʷʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʨʘʟʥʳʭ ʩʮʝʥʘʨʠʷʭ 

ʠ ʥʘʙʣʶʜʘʪʴ ʟʘ ʨʝʘʢʮʠʝʡ ʤʦʜʝʣʠ. 

2. ʉʨʘʚʥʠʚʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʳ: ʦʜʥʦʚʨʝʤʝʥʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʮʝʥʘʨʠʝʚ, 

ʥʘʧʨʠʤʝʨ, çʦʧʪʠʤʠʩʪʠʯʥʳʡè, çʧʝʩʩʠʤʠʩʪʠʯʥʳʡè ʠ çʙʘʟʦʚʳʡè ʧʨʦʛʥʦʟʳ ʧʨʦʜʘʞ. 

3. ɺʦʟʚʨʘʱʘʪʴʩʷ ʢ ʧʨʝʜʳʜʫʱʠʤ ʚʝʨʩʠʷʤ: ʙʝʟ ʨʠʩʢʘ ʧʦʪʝʨʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ. 

ʉʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʮʝʥʘʨʠʷʤʠ. ɼʣʷ ʨʘʙʦʪʳ ʩʦ ʩʮʝʥʘʨʠʷʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʢʣʘʜʢʘ 

ɼʘʥʥʳʝ Ÿ ʏʪʦ ʝʩʣʠ? Ÿ ʉʮʝʥʘʨʠʠ. ʇʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ [19]: 

1. ɿʘʜʘʥʠʝ ʩʮʝʥʘʨʠʷ: 

¶ ʚʳʙʠʨʘʁʪʩʷ ʷʯʝʡʢʠ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ; 

¶ ʚʚʦʜʷʪʩʷ ʥʘʯʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʩʮʝʥʘʨʠʡ ʩ ʫʥʠʢʘʣʴʥʳʤ ʠʤʝʥʝʤ 

(ʥʘʧʨʠʤʝʨ, çʉʮʝʥʘʨʠʡ_1è). 

2. ʀʟʤʝʥʝʥʠʝ ʩʮʝʥʘʨʠʝʚ:  

¶ ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʤʝʞʜʫ ʩʮʝʥʘʨʠʷʤʠ ʯʝʨʝʟ ʩʧʠʩʦʢ çʉʮʝʥʘʨʠʠè ʠ ʚʥʦʩʠʪ ɹ

ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ; 

¶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʥʦʧʢʘ ʉʦʟʜʘʪʴ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ. 

3. ʉʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ -  

¶ ʪʘʙʣʠʮʘ ʩʮʝʥʘʨʠʝʚ ʦʪʦʙʨʘʞʘʝʪ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʦʥʝʯʥʳʝ 
ʤʝʪʨʠʢʠ; 

¶ ʬʠʣʴʪʨʘʮʠʷ ʠ ʩʦʨʪʠʨʦʚʢʘ ʩʪʦʣʙʮʦʚ ʧʦʤʦʛʘʶʪ ʙʳʩʪʨʦ ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ 
ʚʘʨʠʘʥʪ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʮʝʥʘʨʠʝʚ ʚ ʧʨʘʢʪʠʢʝ. ʉʮʝʥʘʨʠʠ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳ ʚ: 

¶ ʧʣʘʥʠʨʦʚʘʥʠʠ ʟʘʜʘʯ - ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʦʙʲʝʤʦʚ ʨʘʙʦʪ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʝʢʪʘ; 

¶ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ - ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʨʦʢʦʚ ʠ ʨʝʩʫʨʩʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʧʨʠʦʨʠʪʝʪʦʚ ʠʣʠ ʨʠʩʢʦʚ; 

¶ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ - ʘʥʘʣʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ ʨʘʟʥʳʭ 

ʛʠʧʦʪʝʟ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦ ʩʮʝʥʘʨʠʷʤʠ. ʇʨʠ ʨʘʙʦʪʝ ʩʦ ʩʮʝʥʘʨʠʷʤʠ ʩʣʝʜʫʝʪ: 

¶ ʦʛʨʘʥʠʯʠʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʣʶʯʝʚʳʭ ʷʯʝʝʢ ʜʣʷ ʩʮʝʥʘʨʠʝʚ (ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʦ 32), 

ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʫʧʨʘʚʣʝʥʠʝ; 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʝ ʥʘʟʚʘʥʠʷ ʩʮʝʥʘʨʠʝʚ, ʦʪʨʘʞʘʶʱʠʝ ʠʭ ʥʘʟʥʘʯʝʥʠʝ; 

¶ ʜʣ̫ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʩ ʪʘʙʣʠʮʘʤʠ ʧʦʜʩʪʘʥʦʚʢʠ ʠ 

ʩʚʦʜʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ. 
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ɻʃɸɺɸ 2. ʃɸɹʆʈɸʊʆʈʅʓʁ ʇʈɸʂʊʀʂʋʄ 

2.1. ʕʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʧʦ ʩʨʦʢʘʤ ʧʦʪʦʯʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè 

2.1.1. ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ˉ1 

ʅʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʫʶ (ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʱʠʡ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ) 

ʦʯʝʨʝʜʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʪʦʯʥʳʤ ʤʝʪʦʜʦʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʘʥʥʫʶ 

ʟʘʜʘʯʫ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʪʨʦʠʪʝʣʴʥʦʡ. 

2.1.2. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ɿʘʜʘʯʘ ʦ ʢʦʤʤʠʚʦʷʞʝʨʝ. ʂʦʤʤʠʚʦʷʞʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʝʪʠʪʴ N ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʴʶ, ʩ ʠʟʚʝʩʪʥʳʤʠ ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ʆʙʦʟʥʘʯʠʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ i-ʤ ʠ j-ʤ ʦʙʲʝʢʪʦʤ - Lij. ɿʘʜʘʯʘ ʦ ʢʦʤʤʠʚʦʷʞʝʨʝ ʩʚʦʜʠʪʩʷ ʢ 

ʥʘʭʦʞʜʝʥʠʶ ʪʘʢʦʛʦ ʤʘʨʰʨʫʪʘ ʧʦʩʝʱʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʯʪʦʙʳ ʝʛʦ ʩʫʤʤʘʨʥʘʷ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ Lʤ ʙʳʣʘ ʙʳ ʥʘʠʤʝʥʴʰʝʡ. ʇʨʠ ʵʪʦʤ ʤʘʨʰʨʫʪ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʤʢʥʫʪʳʤ, ʪʦ ʝʩʪʴ 

ʢʦʤʤʠʚʦʷʞʝʨ ʜʦʣʞʝʥ ʥʘʯʘʪʴ ʩʚʦʡ ʧʫʪʴ ʚ ʦʜʥʦʤ ʠʟ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʟʘʢʦʥʯʠʪʴ ʝʛʦ ʚ ʥʝʤ 

ʞʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ - ʥʝʜʦʧʫʱʝʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʧʦʩʝʱʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʚ ʭʦʜʝ ʤʘʨʰʨʫʪʘ [4,12]. 

ʉ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʠʜʘ 

ὒ̍ ὒὭὮ
ὭȟὮ

ᴼάὭὲȟ ςȢρ 

ʧʨʠʯʝʤ ʩʫʤʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦ i ʠ j ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʠʥʜʝʢʩʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 

ʥʝʡ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ (ʫʩʣʦʚʠʝ ʥʘʣʦʞʝʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ). 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʤʘʨʰʨʫʪʘ 

ʩʣʝʜʦʚʘʥʠʷ ʢʦʤʤʠʚʦʷʞʝʨʘ ʠʣʠ ʩʫʤʤʘʨʥʳʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʥʘ ʧʝʨʝʝʟʜʳ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚʳʩʪʫʧʘʣʠ ʙʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʨʘʩʭʦʜʳ ʪʦʧʣʠʚʘ ʧʨʠ 

ʧʝʨʝʝʟʜʝ ʦʪ i-ʛʦ ʢ j-ʤʫ ʥʘʩʝʣʝʥʥʦʤʫ ʧʫʥʢʪʫ. ʇʨʠʯʝʤ, ʜʣʷ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʝʟʜʘ ʠʟ i-ʛʦ ʚ j-ʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ ʥʝ ʨʘʚʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʧʝʨʝʝʟʜʘ ʠʟ j-ʛʦ ʚ i-ʡ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ. ʊʦ ʞʝ ʠʤʝʝʪ ʤʝʩʪʦ ʠ ʩ ʨʘʩʭʦʜʦʤ ʪʦʧʣʠʚʘ. ɺ ʣʶʙʦʤ 

ʩʣʫʯʘʝ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʣʝʞʘʱʫʶ ʤʠʥʠʤʠʟʘʮʠʠ ʩʫʤʤʫ ʦʪʜʝʣʴʥʳʭ 

ʩʣʘʛʘʝʤʳʭ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʦ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʤʘʨʰʨʫʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʯʠʩʣʦ ʧʝʨʝʙʠʨʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(N-1)! . ɽʩʣʠ N ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ, ʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʙʠʨʘʝʤʳʭ ʠ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʚʘʨʠʘʥʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʠʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʤʘʰʠʥʥʦʛʦ 

ʚʨʝʤʝʥʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè [4,8] ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʥʠʞʥʠʭ ʦʮʝʥʦʢ ʨʝʰʝʥʠʷ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʜʝʣʷʝʪʩʷ ʠ ʦʪʙʨʘʢʦʚʳʚʘʝʪʩʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠ ʧʝʨʝʙʠʨʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʙʦʨʦʤ ʦʧʪʠʤʘʣʴʥʦʛʦ. 

 

ʇʦʪʦʯʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʜʥʦʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʨʠ ʧʦʪʦʯʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʨʦʮʝʩʩ ʩʦʦʨʫʞʝʥʠʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ 

ʨʘʙʦʪ. ʅʘ ʢʘʞʜʦʤ ʚʠʜʝ ʨʘʙʦʪ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʩʚʦʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʙʨʠʛʘʜʘ, 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʥʘʷ ʨʘʙʦʯʠʤʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʦʩʥʘʱʝʥʥʘʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ.  
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʙʨʠʛʘʜ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘ ʧʦʪʦʢʘ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ [11] ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʦʪʦʢʦʚ ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʧʦʪʦʢʠ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ (ʙʨʠʛʘʜ) ʠ ʧʦʪʦʢʠ ʩ 

ʥʝʧʨʝʨʳʚʥʳʤ ʦʩʚʦʝʥʠʝʤ ʦʙʲʝʢʪʦʚ. ʆʙʦʟʥʘʯʠʤ ʠʭ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʧʦʪʦʢʘʤʠ I-ʛʦ ʠ II-ʛʦ ʪʠʧʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʦʢʘ I-ʛʦ ʪʠʧʘ ʢʨʘʪʢʦ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ: ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʙʨʠʛʘʜʳ ʥʘ ʩʪʨʦʷʱʠʭʩʷ ʦʙʲʝʢʪʘʭ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʥʝʧʨʝʨʳʚʥʦ, ʘ ʦʙʲʝʢʪ ʤʦʞʝʪ ʧʨʦʩʪʘʠʚʘʪʴ. ʇʦʩʪʨʦʝʥʥʳʡ ʥʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ 

ʣʝʥʪʦʯʥʳʡ ʛʨʘʬʠʢ ʧʨʦʩʪʝʡʰʝʛʦ ʧʦʪʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.1, a. ʇʦʜʣʝʞʘʪ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʪʨʠ ʦʙʲʝʢʪʘ, ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʚʘ ʚʠʜʘ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ 

ʙʨʠʛʘʜʦʡ ˉ1 ʠ ˉ2. ʆʙʦʟʥʘʯʠʤ ὸ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ i-ʡ ʙʨʠʛʘʜʳ ʥʘ j-ʤ ʦʙʲʝʢʪʝ, D 

- ʧʨʦʩʪʦʠ ʦʙʲʝʢʪʘ ʚ ʦʞʠʜʘʥʠʠ ʧʨʠʭʦʜʘ ʦʯʝʨʝʜʥʦʡ ʙʨʠʛʘʜʳ. ʉʨʦʢʠ ʨʘʙʦʪʳ ʙʨʠʛʘʜʳ ˉ1 ʥʘ 

ʦʙʲʝʢʪʘʭ: ὸ =2, ὸ =3, ὸ =4 ʝʜʠʥʠʮʳ ʚʨʝʤʝʥʠ; ʙʨʠʛʘʜʳ ˉ2: ὸ =4, ὸ =1, ὸ =2  

(ʨʠʩʫʥʦʢ 2.1, ʘ);ʅʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʦʙʲʝʢʪʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʩʪʦʠ ʦʙʲʝʢʪʘ ʚ ʦʞʠʜʘʥʠʠ 

ʧʨʠʭʦʜʘ ʚʪʦʨʦʡ ʙʨʠʛʘʜʳ (Ў=2 ʠ Ў=3), ʥʘ ʪʨʝʪʴʝʤ ʦʙʲʝʢʪʝ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ, ʚʝʣʠʯʠʥʘ 
ʦʞʠʜʘʥʠʷ ʨʘʚʥʘ ʥʫʣʶ (Ў=0). 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʃʝʥʪʦʯʥʳʝ ʛʨʘʬʠʢʠ ʧʦʪʦʢʘ: ʘ) - ʪʠʧ I;  ʙ) ʠ  ʚ) - ʪʠʧ II ʜʣʷ ʦʯʝʨʝʜʥʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1­2­3  ʠ  3­1­2 

 

ʇʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʪʦʢʘ II-ʛʦ ʪʠʧʘ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʘʢ: ʨʘʙʦʪʳ ʥʘ 

ʩʪʨʦʷʱʠʭʩʷ ʦʙʲʝʢʪʘʭ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʧʨʝʨʳʚʥʦ, ʙʝʟ ʧʨʦʩʪʦʝʚ, ʘ ʙʨʠʛʘʜʳ ʤʦʛʫʪ 
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ʧʨʦʩʪʘʠʚʘʪʴ. ʅʘ ʨʠʩʫʥʢʝ 2.1, ʙ  ʚʳʧʦʣʥʝʥʦ ʧʦʩʪʨʦʝʥʠʝ ʣʝʥʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʧʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ 

ʩ ʪʝʤʠ ʞʝ ʩʨʦʢʘʤʠ ʨʘʙʦʪ. ʇʨʠʯʝʤ ʠ ʚ ʧʝʨʚʦʤ (ʘ), ʠ ʚʦ ʚʪʦʨʦʤ (ʙ) ʩʣʫʯʘʝ ʦʯʝʨʝʜʥʦʩʪʴ 

ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʠʭ ʥʫʤʝʨʘʮʠʠ: 1­2­3. 

ɼʣʷ ʧʦʪʦʢʘ II-ʛʦ ʪʠʧʘ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ 

ʬʦʨʤʫʣʝ (ʨʠʩʫʥʦʢ 2.1, ʙ) 

Ὕ̒̓̑
ᴼ ᴼ Ўὸ Ўὸ Ὕȟ ςȢς 

ʛʜʝ Ўὸ ï ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʥʘ i-ʤ ʦʙʲʝʢʪʝ 

ʠ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʥʘ j-ʤ ʦʙʲʝʢʪʝ, 

Ὕ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʥʘ ʧʦʩʣʝʜʥʝʤ (ʪʨʝʪʴʝʤ) ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʦʙʲʝʢʪʝ. 

ʃʝʥʪʦʯʥʳʡ ʛʨʘʬʠʢ ʧʦʪʦʢʘ II ʪʠʧʘ ʧʨʠ ʦʯʝʨʝʜʥʦʩʪʠ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʘʭ 3­1­2 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.1, ʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʱʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʩʦʩʪʘʚʠʪ 

Ὕ̒̓̑
ᴼ ᴼ Ўὸ Ўὸ Ὕȟ ςȢσ 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʨʫʧʧʳ 

ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʬʦʨʤʫʣʝ 

Ὕ̒̓̑ Ўὸ

ȟ

Ὕ̐ O άὭὲȟ ςȢτ 

ʛʜʝ Ὕ̐ ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʩʣʝʜʥʝʛʦ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʦʙʲʝʢʪʘ. 

ʇʨʠʯʝʤ ʚ ʬʦʨʤʫʣʝ (2.4) ʩʫʤʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦ i, j ʪʘʢ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʠʥʜʝʢʩʦʚ 

ʜʦʣʞʝʥ ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʥʝʡ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʶ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʚʪʦʨʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ. 

ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʳ (2.4) ʩ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʝʡ (2.1) ʚʳʷʚʣʷʝʪ ʠʭ ʯʘʩʪʠʯʥʦʝ 

ʩʭʦʜʩʪʚʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʝʰʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ 

çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ Ўὸ ʥʝʦʙʭʦʜʠʤʦ ʚʥʘʯʘʣʝ ʫʚʷʟʘʪʴ ʥʝʨʠʪʤʠʯʥʳʡ ʧʦʪʦʢ, ʪ.ʝ. 

ʥʘʡʪʠ ʦʞʠʜʘʥʠʷ Ў. ɼʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʝʭʘʥʠʟʤ ʫʚʷʟʢʠ ʧʦʪʦʢʘ, 

ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.2.  
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ʈʠʩʫʥʦʢ 2.2 ï ʃʝʥʪʦʯʥʳʡ ʛʨʘʬʠʢ ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʚʫʭ ʦʙʲʝʢʪʦʚ 

 

ɼʣʷ ʚʳʜʝʣʝʥʥʦʛʦ ʥʘ ʛʨʘʬʠʢʝ ʬʨʘʛʤʝʥʪʘ I ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʝʝ ʙʘʣʘʥʩʦʚʦʝ 

ʫʨʘʚʥʝʥʠʝ  

Ў ὸ ὸ Ўȟ ςȢυ 
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ʜʣʷ ʬʨʘʛʤʝʥʪʦʚ II ʠ III  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

Ў ὸ ὸ Ўȟ ςȢφ 

Ў ὸ ὸ ЎȢ ςȢχ 
ʇʦʣʫʯʝʥʳ ʪʨʠ ʫʨʘʚʥʝʥʠʷ ʩ ʯʝʪʳʨʴʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. ʆʜʥʘʢʦ, ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʘʢ ʤʠʥʠʤʫʤ 

ʦʜʥʦ ʠʟ ʥʝʠʟʚʝʩʪʥʳʭ Ў ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ ʥʫʣʶ, ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʦʩʪʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʦʞʠʜʘʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʤʝʭʘʥʠʟʤ ʚʳʯʠʩʣʝʥʠʷ ʦʞʠʜʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʪʦʜʘ çʧʨʦʛʦʥʘ ʥʫʣʷè. 

ʄʝʪʦʜ çʧʨʦʛʦʥʘ ʥʫʣʷè [4,12]. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʫʣʝʚʦʝ ʦʞʠʜʘʥʠʝ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ 

ʧʝʨʚʦʡ ʧʘʨʦʡ ʨʘʙʦʪ ʥʘ 1-ʤ ʠ 2-ʤ ʦʙʲʝʢʪʘʭ, ʪʦʛʜʘ ʦʞʠʜʘʥʠʝ ʤʝʞʜʫ ʚʪʦʨʦʡ ʧʘʨʦʡ ʨʘʙʦʪ 

ʦʧʨʝʜʝʣʷʝʪʩʷ (0+1-4=-3). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ (1 ʰʘʛ) ʧʦʢʘʟʘʥʘ ʢʨʘʩʥʳʤʠ 

ʩʪʨʝʣʢʘʤʠ (ʨʠʩʫʥʦʢ 2.3, ʘ). ʇʦʣʫʯʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʦʞʠʜʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʝʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʧʦʣʦʞʝʥʠʷ ʥʫʣʝʚʦʛʦ ʦʞʠʜʘʥʠʷ. ɺʤʝʩʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤ 

ʥʫʣʝʚʦʝ ʦʞʠʜʘʥʠʝ (2 ʰʘʛ), ʫʜʘʣʷʝʤ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʩʯʝʪʦʚ ʠ ʧʨʦʜʦʣʞʘʝʤ 

ʨʘʩʯʝʪ ʩʚʝʨʭʫ ʚʥʠʟ (0+2-1=1) (ʨʠʩʫʥʦʢ 2.3, ʙ). ʅʘ 3-ʤ ʰʘʛʝ ʚʳʯʠʩʣʝʥʠʡ ʚʳʷʩʥʷʝʪʩʷ (ʨʠʩʫʥʦʢ 

2.3, ʚ), ʯʪʦ ʠ ʧʨʝʜʳʜʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʥʫʣʝʚʦʛʦ ʦʞʠʜʘʥʠʷ ʥʝʚʝʨʥʦ, ʪʘʢ ʢʘʢ (1+2-5=-2). ʉʪʘʚʠʤ 

ʥʫʣʝʚʦʝ ʦʞʠʜʘʥʠʝ ʚʤʝʩʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʠ ʫʜʘʣʷʝʤ ʚʩʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʰʣʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ʇʦʩʢʦʣʴʢʫ ʠʩʪʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʥʫʣʝʚʦʛʦ ʦʞʠʜʘʥʠʷ ʦʢʘʟʘʣʦʩʴ ʤʝʞʜʫ ʧʦʩʣʝʜʥʝʡ ʧʘʨʦʡ ʨʘʙʦʪ, 

ʪʦ ʦʙʨʘʪʥʳʤ ʧʨʦʭʦʜʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʞʠʜʘʥʠʷ ʤʝʞʜʫ ʦʩʪʘʣʴʥʳʤʠ ʨʘʙʦʪʘʤʠ. ʍʦʜ 

ʚʳʯʠʩʣʝʥʠʡ (4 ʰʘʛ) ʧʦʢʘʟʘʥ ʩʪʨʝʣʢʘʤʠ (ʨʠʩʫʥʦʢ 2.3, ʛ). 

 

 
ʈʠʩʫʥʦʢ 2.3 ï ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʤʝʪʦʜʦʤ çʧʨʦʛʦʥʘ ʥʫʣʷè 

 

ʉʨʘʚʥʝʥʠʝ ʚʝʣʠʯʠʥ ʨʘʩʩʯʠʪʘʥʥʳʭ ʦʞʠʜʘʥʠʡ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʣʝʥʪʦʯʥʦʛʦ 

ʛʨʘʬʠʢʘ ʥʘ ʨʠʩʫʥʢʝ 2.2 ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʦʜʝʣʘʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ Ўὸ  ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʫʤʤʠʨʦʚʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʝʨʚʦʡ ʨʘʙʦʪʳ ʥʘ ʦʙʲʝʢʪʝ ˉ1 ʠ ʩʣʝʜʫʶʱʝʝ ʟʘ ʥʠʤ ʦʞʠʜʘʥʠʝ (ʵʪʠ ʜʚʘ ʯʠʩʣʘ ʚʳʜʝʣʝʥʳ ʢʨʘʩʥʦʡ 

ʨʘʤʢʦʡ): Ўὸ =2+5=7. 
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2.1.3. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʀʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʨʦʢʦʚ ʨʘʙʦʪ ʚ ʪʘʙʣʠʮʝ ʇ.1.1 

ʇʨʠʣʦʞʝʥʠʷ 1, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʟʘʜʘʝʪ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʨʘʟʤʝʨʥʦʩʪʴ 

ʤʘʪʨʠʮʳ ʩʨʦʢʦʚ ʠ ʢʦʦʨʜʠʥʘʪʳ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʪʨʠʮʳ. ʇʫʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʟʘʜʘʥʘ 

ʤʘʪʨʠʮʘ ʩʨʦʢʦʚ 4³4 ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ (7, 25). ɺ ʪʘʙʣʠʮʝ ʵʣʝʤʝʥʪʳ ʵʪʦʡ 

ʤʘʪʨʠʮʳ ʚʳʜʝʣʝʥʳ ʞʝʣʪʦʡ ʟʘʣʠʚʢʦʡ. ʉʨʦʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ Ὕ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʘʢ ʩʫʤʤʳ ʵʣʝʤʝʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʦʣʙʮʦʚ. ʊʦʛʜʘ, ʩʤʦʪʨʠ ʪʘʙʣʠʮʫ 2.1, ʠʤʝʝʤ 

 

ʊʘʙʣʠʮʘ 2.1 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

 1 ʦʙʲʝʢʪ 2 ʦʙʲʝʢʪ 3 ʦʙʲʝʢʪ 4 ʦʙʲʝʢʪ 

1 ʙʨʠʛʘʜʘ ὸ =8 ὸ =1 ὸ =7 ὸ =7 

2 ʙʨʠʛʘʜʘ ὸ =4 ὸ =4 ὸ =5 ὸ =3 

3 ʙʨʠʛʘʜʘ ὸ =7 ὸ =2 ὸ =4 ὸ =6 

4 ʙʨʠʛʘʜʘ ὸ =8 ὸ =7 ὸ =8 ὸ =3 

 Ὕ=27 Ὕ=14 Ὕ=24 Ὕ=19 

 

2.1.4. ʇʨʦʮʝʜʫʨʘ ʚʳʯʠʩʣʝʥʠʡ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ Ў◄░▒. ɺʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʧʝʨʝʭʦʜʦʚ ʩ ʦʙʲʝʢʪʘ ʥʘ 

ʦʙʲʝʢʪ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʛʨʘʬʘ (ʨʠʩʫʥʦʢ 2.4). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʜ 

ʩʪʨʝʣʢʘʤʠ ʧʨʦʩʪʘʚʣʝʥʳ ʧʦʜʣʝʞʘʱʠʝ ʦʧʨʝʜʝʣʝʥʠʶ Ўὸ - ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʝ ʚʨʝʤʝʥʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʥʘ ʧʨʝʜʳʜʫʱʝʤ (i) ʠ ʧʦʩʣʝʜʫʶʱʠʤ (j) ʦʙʲʝʢʪʦʤ [4,12]. 

 
ʈʠʩʫʥʦʢ 2.4 ï ɻʨʘʬ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʭʦʜʦʚ ʩ ʦʙʲʝʢʪʘ ʥʘ ʦʙʲʝʢʪ 

 

 

 

ʈʘʩʯʝʪ ʚʝʣʠʯʠʥ Ўὸ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ, ʩʤ. ʨʠʩʫʥʦʢ 2.5. 
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ʈʠʩʫʥʦʢ 2.5 ï ʈʘʩʯʝʪ ʚʝʣʠʯʠʥ Ўὸ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ 

 

 

ʈʘʩʯʝʪ ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ 

ʚʝʣʠʯʠʥ Ўὸ ʩʦʩʪʘʚʣʷʝʪʩʷ ʤʘʪʨʠʮʘ C (ʨʠʩʫʥʦʢ 2.6, ʘ). ɺʝʣʠʯʠʥʳ Ўὸ ʜʣʷ ʧʝʨʝʭʦʜʦʚ, ʥʝ 
ʠʤʝʶʱʠʭ ʩʤʳʩʣʘ (ʥʘʧʨʠʤʝʨ, ʩ ʧʝʨʚʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʧʝʨʚʳʡ ʦʙʲʝʢʪ), ʧʨʠʥʠʤʘʶʪʩʷ ʨʘʚʥʳʤʠ . 
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ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ [3,8]. ɺ 

ʜʘʥʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʦʛʨʘʥʠʯʠʤʩʷ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʨʘ ʨʘʩʯʝʪʘ. 

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʘʣʛʦʨʠʪʤʘ ʤʝʪʦʜʘ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʧʝʨʘʮʠʷ ʧʨʠʚʝʜʝʥʠʷ ʤʘʪʨʠʮʳ 

ὅ. ɼʣʷ ʵʪʦʛʦ ʥʘʭʦʜʠʤ ʥʘʠʤʝʥʴʰʠʝ ʵʣʝʤʝʥʪʳ ʧʦ ʢʘʞʜʦʡ i-ʡ ʩʪʨʦʢʝ Ὤ ʠ ʩʦʩʪʘʚʣʷʝʤ ʥʦʚʫʶ 

ʤʘʪʨʠʮʫ ʩ ʵʣʝʤʝʥʪʘʤʠ  

ὅ ὅ ὬȢ ςȢψ 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʠʟ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ὅ  ʙʫʜʝʪ ʪʝʧʝʨʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʠʥ 

ʥʫʣʝʚʦʡ ʵʣʝʤʝʥʪ. ɸʥʘʣʦʛʠʯʥʫʶ ʧʨʦʮʝʜʫʨʫ ʚʳʧʦʣʥʷʝʤ ʩʦ ʩʪʦʣʙʮʘʤʠ ʤʘʪʨʠʮʳ ὅ : ʬʠʢʩʠʨʫʝʤ 

ʥʘʠʤʝʥʴʰʠʝ ʵʣʝʤʝʥʪʳ ʩʪʦʣʙʮʦʚ Ὣ ʠ ʩʥʦʚʘ ʧʨʝʦʙʨʘʟʫʝʤ ʤʘʪʨʠʮʫ 

ὅ ὅ ὫȢ ςȢω 

ɺʝʣʠʯʠʥʳ Ὤ ʠ Ὣ ʥʘʟʳʚʘʶʪ ʢʦʥʩʪʘʥʪʘʤʠ ʧʨʠʚʝʜʝʥʠʷ. 

ʄʠʥʠʤʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʪʨʦʢ ʤʘʪʨʠʮʳ C 

Ὤ ρρȟ Ὤ ρȟ Ὤ χȟ Ὤ χȟ Ὤ ςφȢ 

ʄʘʪʨʠʮʘ ὅ  ʧʨʠʤʝʪ ʚʠʜ (ʨʠʩʫʥʦʢ 2.6, ʙ). 

 

 
ʈʠʩʫʥʦʢ 2.6 ï ʇʝʨʚʳʡ ʰʘʛ ʦʧʝʨʘʮʠʠ ʧʨʠʚʝʜʝʥʠʷ ʤʘʪʨʠʮʳ ὅ 

 

ɼʘʣʝʝ ʥʘʭʦʜʠʤ ʤʠʥʠʤʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ὅ  

Ὣ πȟὫ υȟὫ πȟὫ πȟ Ὣ υȢ 

ʄʘʪʨʠʮʘ ὅ  ʧʨʠʤʝʪ ʚʠʜ (ʨʠʩʫʥʦʢ 2.6, ʚ). 
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ʉʫʤʤʘ ʢʦʥʩʪʘʥʪ ʧʨʠʚʝʜʝʥʠʷ ʙʫʜʝʪ ʥʠʞʥʝʡ ʦʮʝʥʢʦʡ (ʛʨʘʥʠʮʝʡ) ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

Ὠ Ὤ Ὣ ςφ υ σρȢ 

ɺʳʧʦʣʥʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʰʘʛʘ ʧʨʝʩʣʝʜʫʶʪ ʮʝʣʴ ï ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʥʫʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʥʦʡ ʤʘʪʨʠʮʳ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʤʝʝʤ 

ὅ ὅ ὅ ὅ ὅ ὅ ὅ ὅ ὅ πȢ 
ɼʘʣʝʝ ʧʝʨʝʭʦʜʠʤ ʢʦ ʚʪʦʨʦʤʫ ʰʘʛʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [8] ʦʧʪʠʤʘʣʴʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʠʟ ʧʝʨʝʭʦʜʦʚ i­j ʜʣʷ ὅ π. ʆʜʥʘʢʦ ʚʳʙʨʘʪʴ 

ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʠʩʢʣʶʯʝʥʦ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʥʝʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʚʘʨʠʘʥʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʧʦ ʢʘʞʜʦʤʫ ʥʫʣʝʚʦʤʫ ʵʣʝʤʝʥʪʫ ʤʘʪʨʠʮʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨ ὗ. ʊʘʢ 

ʜʣʷ ʵʣʝʤʝʥʪʘ ὗ  

ὗ άὭὲὅ Ƞὅ άὭὲὅ Ƞὅ άὭὲτȠπ άὭὲπȠπ π π πȢ 

ɼʣʷ ʙʳʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʧʨʠʝʤ. 

ɿʘʢʨʳʚʘʝʤ ʢʦʥʯʠʢʦʤ ʨʫʯʢʠ ʠʣʠ ʢʘʨʘʥʜʘʰʘ ʥʫʣʝʚʦʡ ʵʣʝʤʝʥʪ, ʯʪʦʙ ʚʳʢʣʶʯʠʪʴ ʝʛʦ ʠʟ ʨʘʩʯʝʪʘ. 

ʅʘʭʦʜʠʤ ʤʠʥʠʤʘʣʴʥʳʡ ʵʣʝʤʝʥʪ ʚ ʩʪʨʦʢʝ ʠ ʚ ʩʪʦʣʙʮʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʜʘʥʥʦʛʦ ʥʫʣʝʚʦʛʦ 

ʵʣʝʤʝʥʪʘ ʠ ʩʢʣʘʜʳʚʘʝʤ ʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʘʨʘʤʝʪʨʘ 

ὗ π π πȟ ὗ π π πȟ ὗ π ς ςȟ ὗ π π πȟ 
ὗ ρ π ρȟ ὗ π π πȟ ╠ ȟ ὗ π π πȢ 

ʊʝʧʝʨʴ ʩʨʝʜʠ ʥʫʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ʚʳʙʝʨʝʤ ʪʦʪ, ʫ ʢʦʪʦʨʦʛʦ ʧʘʨʘʤʝʪʨ ὗ  ʙʫʜʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʤ [3,8] ʠ ʦʙʦʟʥʘʯʠʤ ʝʛʦ ὗ  

ὗ άὥὼὗ Ȣ ςȢρπ 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪ ὅ  ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʝʩʪʴ ὗ τ. ʌʠʢʩʠʨʫʝʤ 

ʧʝʨʝʭʦʜ 4­2. 

ʅʘ ʪʨʝʪʴʝʤ ʰʘʛʝ ʤʘʪʨʠʮʘ ὅ  ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʧʫʪʝʤ ʚʳʯʝʨʢʠʚʘʥʠʷ ʩʪʨʦʢʠ ʥʦʤʝʨʘ i ʠ 

ʩʪʦʣʙʮʘ ʥʦʤʝʨʘ j. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʫʜʘʣʷʝʤ ʯʝʪʚʝʨʪʫʶ ʩʪʨʦʢʫ ʠ ʚʪʦʨʦʡ ʩʪʦʣʙʝʮ  

(ʨʠʩʫʥʦʢ 2.6, ʛ). 

ʇʦʩʢʦʣʴʢʫ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʝʨʝʭʦʜ 4­2, ʪʦ ʦʙʨʘʪʥʳʡ ʧʝʨʝʭʦʜ ʥʝʚʦʟʤʦʞʝʥ (ʥʝʣʴʟʷ, 

ʧʦʩʪʨʦʠʚ ʯʝʪʚʝʨʪʳʡ ʦʙʲʝʢʪ, ʜʘʣʝʝ ʠʜʪʠ ʥʘ ʚʪʦʨʦʡ, ʘ ʟʘʪʝʤ ʚʥʦʚʴ ʚʦʟʚʨʘʱʘʪʴʩʷ ʠ ʩʪʨʦʠʪʴ 

ʯʝʪʚʝʨʪʳʡ), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ὅ . 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ ʤʘʪʨʠʮʫ ὅӶ  (ʨʠʩʫʥʦʢ 2.7, ʘ). 

ɺʥʦʚʴ ʚʳʧʦʣʥʷʝʤ ʦʧʝʨʘʮʠʶ ʧʨʠʚʝʜʝʥʠʷ ʤʘʪʨʠʮʳ. ɼʣʷ ʵʪʦʛʦ ʥʘʭʦʜʠʤ ʤʠʥʠʤʘʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ὅӶ   

Ὤ πȟ Ὤ πȟ Ὤ πȟ Ὤ πȢ 

ɼʘʣʝʝ ʥʘʭʦʜʠʤ ʤʠʥʠʤʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ὅӶ  

Ὣ πȟὫ πȟὫ πȟ Ὣ πȢ 

ʉʫʤʤʘ ʢʦʥʩʪʘʥʪ ʧʨʠʚʝʜʝʥʠʷ  

Ὠ Ὤ Ὣ π π πȢ 

ʇʦʣʫʯʠʤ ʧʨʠʚʝʜʝʥʥʫʶ ʤʘʪʨʠʮʫ ὅ  (ʨʠʩʫʥʦʢ 2.7, ʙ) ʩ ʦʮʝʥʢʦʡ 

Ὠ Ὠ Ὠ σρ π σρ. 
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ʈʠʩʫʥʦʢ 2.7 ï ɺʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʰʘʛ ʦʧʝʨʘʮʠʠ ʧʨʠʚʝʜʝʥʠʷ ʤʘʪʨʠʮʳ ὅ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

Ὅ ʤʳ ʨʘʟʙʠʣʠ ʥʘ ʜʚʘ ʧʦʜʤʥʦʞʝʩʪʚʘ Ὅ ʠ Ὅ (ʨʠʩʫʥʦʢ 2.8, ʘ). ʇʝʨʩʧʝʢʪʠʚʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ Ὅ, 

ʩʦʜʝʨʞʘʱʝʝ ʧʝʨʝʭʦʜ 4­2, ʠʤʝʝʪ ʦʮʝʥʢʫ Ὠ. ʆʮʝʥʢʘ ʥʝʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ Ὅ, 

ʢʦʪʦʨʦʝ ʥʝ ʩʦʜʝʨʞʠʪ ʧʝʨʝʭʦʜ 4­2, ʪʦ ʝʩʪʴ τ­ς, ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 Ὠ Ὠ ὗ σρ τ συ. ʇʦʩʢʦʣʴʢʫ Ὠ Ὠ, ʧʨʦʜʦʣʞʘʝʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 
ʧʦʜʤʥʦʞʝʩʪʚʘ Ὅ.  

ʌʠʢʩʠʨʫʝʤ ʥʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ 

ὅ ὅ ὅ ὅ ὅ πȢ  
ɼʣʷ ʢʘʞʜʦʛʦ ʥʫʣʝʚʦʛʦ ʵʣʝʤʝʥʪʘ ʤʘʪʨʠʮʳ ʦʧʨʝʜʝʣʷʝʤ ʧʘʨʘʤʝʪʨ ὗ  

ὗ π π πȟ ╠ ȟ ὗ π π πȟ ὗ π π πȟ ╠ Ȣ 
ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ Ὅ ʤʳ ʨʘʟʙʠʚʘʝʤ ʥʘ ʜʚʘ 

ʧʦʜʤʥʦʞʝʩʪʚʘ ὍὍ ʠ ὍὍ (ʨʠʩʫʥʦʢ 2.8, ʙ). ʇʝʨʩʧʝʢʪʠʚʥʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ὍὍ ʩʦʜʝʨʞʠʪ 
ʦʯʝʨʝʜʥʦʡ ʧʝʨʝʭʦʜ ὭᴼὮ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʥʫʣʝʚʦʤʫ ʵʣʝʤʝʥʪʫ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʘʨʘʤʝʪʨʦʤ 
ὗ . ʆʮʝʥʢʘ ʵʪʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ Ὠ Ὠ Ὠ , ʛʜʝ Ὠ  - ʩʫʤʤʘ ʢʦʥʩʪʘʥʪ ʧʨʠʚʝʜʝʥʠʷ 

ʤʘʪʨʠʮʳ, ʦʙʨʘʟʫʝʤʦʡ ʧʦʩʣʝ ʚʳʯʝʨʢʠʚʘʥʠʷ ʩʪʨʦʢʠ ʩ ʥʦʤʝʨʦʤ Ὥ ʠ ʩʪʦʣʙʮʘ ʩ ʥʦʤʝʨʦʤ Ὦ. 

ʇʦʜʤʥʦʞʝʩʪʚʦ ὍὍ ʩʦʜʝʨʞʠʪ ʚʩʝ ʧʫʪʠ, ʥʝ ʠʤʝʶʱʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩ ʦʙʲʝʢʪʘ Ὥ  

ʥʘ ʦʙʲʝʢʪ Ὦ, ʝʛʦ ʦʮʝʥʢʘ Ὠ Ὠ ὗ . 
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ʈʠʩʫʥʦʢ 2.8 ï ʇʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʨʝʚʘ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ  

 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʦʮʝʥʢʫ ὗ  ʠʤʝʶʪ ʜʚʘ ʵʣʝʤʝʥʪʘ: ὅ  ʠ ὅ . ɺʳʙʝʨʝʤ ʦʜʠʥ ʠʟ ʥʠʭ, 

ʥʘʧʨʠʤʝʨ, ὅ . ʌʠʢʩʠʨʫʝʤ ʧʝʨʝʭʦʜ 3­1. ʇʦʣʫʯʘʝʤ ʦʮʝʥʢʫ d12=d1+ὗ =31+1=32. 

ɺ ʤʘʪʨʠʮʝ ὅӶ  ʚʳʯʝʨʢʠʚʘʝʤ ʪʨʝʪʴʶ ʩʪʨʦʢʫ ʠ ʧʝʨʚʳʡ ʩʪʦʣʙʝʮ (ʨʠʩʫʥʦʢ 2.7, ʚ). 

ʇʦʩʢʦʣʴʢʫ ʟʘʬʠʢʩʠʨʦʚʘʥ ʧʝʨʝʭʦʜ 3­1, ʪʦ ʦʙʨʘʪʥʳʡ ʧʝʨʝʭʦʜ ʥʝʚʦʟʤʦʞʝʥ  ὅ . 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʠʤ ʤʘʪʨʠʮʫ (ʨʠʩʫʥʦʢ 2.7, ʛ). ʆʮʝʥʢʘ ʧʦʜʤʥʦʞʝʩʪʚʘ ὍὍ 
 Ὠ Ὠ Ὠ σρ π σρ. 

ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʦʮʝʥʢʫ Ὠ  ʩ ʦʮʝʥʢʦʡ Ὠ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʧʦʜʤʥʦʞʝʩʪʚʘ Ὅ, 

ʢʦʪʦʨʦʝ ʚʨʝʤʝʥʥʦ ʙʳʣʦ ʠʩʢʣʶʯʝʥʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ. ɽʩʣʠ Ὠ Ὠ , ʪʦ 
ʧʝʨʝʭʦʜʠʤ ʢ ʩʣʝʜʫʶʱʝʤʫ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʢ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤʫ ʵʪʘʧʫ. ɽʩʣʠ ʦʢʘʞʝʪʩʷ, ʯʪʦ 

Ὠ Ὠ , ʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ ʚʦʟʤʦʞʥʦ ʩʦʜʝʨʞʠʪʩʷ ʩʨʝʜʠ 

ʵʣʝʤʝʥʪʦʚ ʧʦʜʤʥʦʞʝʩʪʚʘ Ὅ. ʉʣʝʜʫʝʪ ʚʝʨʥʫʪʴʩʷ ʢ ʝʝ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 
ʧʦʜʤʥʦʞʝʩʪʚʘ. ʄʘʪʨʠʮʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʵʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʤʘʪʨʠʮʳ ὅ  

ʟʘʤʝʥʦʡ ʚʝʣʠʯʠʥʳ ὅ  ʥʘ . ʇʨʦʮʝʜʫʨʘ ʜʝʡʩʪʚʠʡ ʩ ʵʪʦʡ ʤʘʪʨʠʮʝʡ ʘʥʘʣʦʛʠʯʥʘ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ Ὠ Ὠ , ʪʦ ʬʠʢʩʠʨʫʝʤ ʦʩʪʘʚʰʠʝʩʷ ʥʫʣʝʚʳʝ ʧʝʨʝʭʦʜʳ 1­4 

ʠ 2­3. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʪʦʛʦʚʦʡ ʮʝʧʦʯʢʠ ʧʝʨʝʭʦʜʦʚ ʩ ʦʙʲʝʢʪʘ ʥʘ ʦʙʲʝʢʪ ʥʝʦʙʭʦʜʠʤʦ 

ʚʩʧʦʤʥʠʪʴ ʥʘʡʜʝʥʥʳʝ ʨʘʥʝʝ ʧʝʨʝʭʦʜʳ (4­2, 3­1, 1­4, 2­3,), ʩʦʝʜʠʥʷʷ ʢʦʪʦʨʳʝ 

ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ: 1­4­2­3­1. ʉʬʦʨʤʠʨʦʚʘʥʥʦʝ ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʟʘʤʢʥʫʪʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʪ ʥʠʢʘʢʦʡ ʨʘʟʥʠʮʳ ʩ ʢʘʢʦʛʦ 

ʦʙʲʝʢʪʘ ʢʦʤʤʠʚʦʷʞʝʨ ʥʘʯʥʝʪ ʩʚʦʡ ʤʘʨʰʨʫʪ. ʆʜʥʘʢʦ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ 
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ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʯʠʥʘʪʴ ʟʘʧʠʩʴ ʠʪʦʛʦʚʦʛʦ ʨʝʰʝʥʠʷ ʩ ʧʝʨʚʦʛʦ ʦʙʲʝʢʪʘ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ. 

 

ʇʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè. 
ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʨʘʟʦʙʨʘʥʥʦʛʦ ʧʨʠʤʝʨʘ ʧʦʜʦʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʝʩʣʦʞʥʦ ʙʳʣʦ 

ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʀʩʧʦʣʴʟʫʝʤ ʜʣʷ ʵʪʦʛʦ ʩʘʤʳʡ ʪʨʫʜʦʝʤʢʠʡ, 

ʥʦ ʥʘʜʝʞʥʳʡ ʤʝʪʦʜ - ʤʝʪʦʜ ʧʝʨʝʙʦʨʘ. ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʙʠʨʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʚʥʦ 

ὔ ρȦ τ ρȦ ρϽςϽσ φ. 
ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʯʘʩʪʠ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʨʘʚʦ ʚʳʙʨʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʫʯʥʦʛʦ ʨʘʩʯʝʪʘ, ʩʤʦʪʨʠ ʢʘʢ ʦʙʨʘʟʝʮ ʪʘʙʣʠʮʫ 2.2, ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʢʫʤʝʥʪʘ MS Excel, ʚʥʝʰʥʠʡ ʚʠʜ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ. 2.9. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʩʪʫʜʝʥʪʫ ʩʣʝʜʫʝʪ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪ-ʰʘʙʣʦʥ, ʚʚʝʜʷ ʩʚʦʠ ʜʘʥʥʳʝ - Ўὸ,  ʨʘʩʧʝʯʘʪʢʫ ʩ 
ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʷʟʘʪʝʣʴʥʦ ʚʩʪʘʚʠʪʴ ʚ 

ʣʘʙʦʨʘʪʦʨʥʫʶ ʪʝʪʨʘʜʴ. 

 

ʊʘʙʣʠʮʘ 2.2 ï ʈʫʯʥʦʡ ʩʧʦʩʦʙ ʧʨʦʚʝʨʢʠ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ 

 ̄ ɺʘʨʠʘʥʪ ʉʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

1.  1­2­3­4­1 Ўὸ Ўὸ Ўὸ Ўὸ Ўὸ ςπ ρ ψ χ σφ 

2.  1­2­4­3­1 Ўὸ Ўὸ Ўὸ Ўὸ Ўὸ ςπ ρ χ χ συ 

3.  1­3­2­4­1 Ўὸ Ўὸ Ўὸ Ўὸ Ўὸ ρρ ρχ ρ χ σφ 

4.  1­3­4­2­1 Ўὸ Ўὸ Ўὸ Ўὸ Ўὸ ρρ ψ ρς ρ σς 

5.  1­4­2­3­1 Ў◄░▒Ў◄ Ў◄ Ў◄ Ў◄  

6.  1­4­3­2­1 Ўὸ Ўὸ Ўὸ Ўὸ Ўὸ ρρ χ ρχ ρ σφ 

 

 
ʈʠʩʫʥʦʢ 2.9 ï ɺʠʜ ʜʦʢʫʤʝʥʪʘ-ʰʘʙʣʦʥʘ MS Excel ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè 
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ʇʨʦʤʝʞʫʪʦʯʥʳʡ ʚʳʚʦʜ: ʧʨʦʚʝʨʢʘ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ ʧʦʜʪʚʝʨʜʠʣʘ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè. 

ʅʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚʦʟʤʦʞʥʳ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʨʦʚʝʨʢʘ ʚʳʷʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ 

ʚʘʨʠʘʥʪʦʚ ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ. ʅʫʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʨʝʰʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʤʝʪʦʜʦʤ 

çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè ʚʭʦʜʠʪ ʚ ʠʭ ʯʠʩʣʦ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʵʪʦʪ ʬʘʢʪ ʚ ʚʳʚʦʜʝ ʧʦ 

ʨʘʙʦʪʝ. 

 

ʀʪʦʛʦʚʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʯʝʨʝʜʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ. ʇʦʣʫʯʝʥʥʦʝ 

ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʫʶ ʮʝʧʦʯʢʫ ʧʝʨʝʭʦʜʘ ʩ 

ʦʙʲʝʢʪʘ ʥʘ ʦʙʲʝʢʪ. ɺ ʥʘʰʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʟʘʜʘʯʝ ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʟʦʤʢʥʫʪʳʤ (ʥʝ 

ʠʤʝʝʪ ʩʤʳʩʣʘ ʚʦʟʚʨʘʪ ʢ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʦʙʲʝʢʪʘ, ʩ ʢʦʪʦʨʦʛʦ ʤʳ ʥʘʯʠʥʘʣʠ). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʢ ʩʪʨʦʠʪʝʣʴʥʦʡ ʟʘʜʘʯʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʠʪʦʛʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ: ʫʜʘʣʠʚ ʦʜʥʦ ʠʟ ʟʚʝʥʴʝʚ Ўὸ ʠ ʜʦʙʘʚʠʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʦʩʣʝʜʥʝʛʦ ʧʦ ʦʯʝʨʝʜʥʦʩʪʠ ʦʙʲʝʢʪʘ Ὕ̐, ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʝ (2.4) [4,12]. 

ʅʘ ʨʠʩʫʥʢʝ 2.10 ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʥʝʝ ʨʝʰʝʥʠʷ: 

1­4­2­3­1. ʇʦʩʢʦʣʴʢʫ ʟʘʤʢʥʫʪʘʷ ʮʝʧʦʯʢʘ ʨʘʙʦʪ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʟʚʝʥʴʝʚ, ʪʦ 

ʧʦʜʚʘʨʠʘʥʪʦʚ ʨʘʟʦʤʢʥʫʪʳʭ ʨʝʰʝʥʠʡ ʙʫʜʝʪ ʪʘʢʞʝ ʯʝʪʳʨʝ, ʪʘʙʣʠʮʘ 2.3. 

 

 
ʈʠʩʫʥʦʢ 2.10 ï ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè ʟʘʤʢʥʫʪʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʝʨʝʭʦʜʦʚ ʩ ʦʙʲʝʢʪʘ ʥʘ ʦʙʲʝʢʪ 

 

ʊʘʙʣʠʮʘ 2.3 ï ʇʦʜʚʘʨʠʘʥʪʳ ʨʘʟʦʤʢʥʫʪʳʭ ʨʝʰʝʥʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʚʘʨʠʘʥʪʘ ˉ5 

 ̄ ʇʦʜʚʘʨʠʘʥʪʳ ʆʙʱʠʡ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

1. 1­4­2­3 Ὕ̒̓̑
ᴼ ᴼ ᴼ Ўὸ Ўὸ Ўὸ Ὕ ρρ ρς ρ ςτ τψ 

2. 4­2­3­1 Ὕ̒̓̑
ᴼ ᴼ ᴼ Ўὸ Ўὸ Ўὸ Ὕ ρς ρ χ ςχ47 

3. 2­3­1­4 ╣̒ ̓̑
ᴼ ᴼ ᴼ Ў◄ Ў◄ Ў◄ ╣  

4. 3­1­4­2 Ὕ̒̓̑
ᴼ ᴼ ᴼ Ўὸ Ўὸ Ўὸ Ὕ χ ρρ ρς ρτ44 

 

ɺʳʙʠʨʘʷ ʧʦʜʚʘʨʠʘʥʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʩʨʦʢʦʤ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʠʥʠʤʘʝʤ ʦʯʝʨʝʜʥʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ: 2­3­1­4.  

ʊʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʤʝʪʦʜʦʤ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè ʨʝʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʨʢʠ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠʤʘʣʴʥʦʡ ʮʝʧʦʯʢʠ 

ʧʝʨʝʭʦʜʦʚ ʩ ʦʙʲʝʢʪʘ ʥʘ ʦʙʲʝʢʪ, ʥʦ ʠ ʚʘʨʠʘʥʪʦʚ ʙʣʠʟʢʠʭ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ (ʩʫʙʦʧʪʠʤʘʣʴʥʳʭ). 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 2.2, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʦʢʘʟʘʣʩʷ ʚʘʨʠʘʥʪ ˉ4 

(1­3­4­2­1) ʫ ʢʦʪʦʨʦʛʦ 

Ўὸ

ȟ

σςȢ 

ɺʳʧʦʣʥʠʤ ʜʣʷ ʥʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʦʚʝʨʢʫ, ʪʘʙʣʠʮʘ 2.4. 
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ʊʘʙʣʠʮʘ 2.4 ï ʇʦʜʚʘʨʠʘʥʪʳ ʨʘʟʦʤʢʥʫʪʳʭ ʨʝʰʝʥʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʚʘʨʠʘʥʪʘ ˉ4 

 ̄ ʇʦʜʚʘʨʠʘʥʪʳ ʆʙʱʠʡ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

1. 1­3­4­2 Ὕ̒̓̑
ᴼ ᴼ ᴼ Ўὸ Ўὸ Ўὸ Ὕ ρρ ψ ρς ρτ τυ 

2. 3­4­2­1 Ὕ̒̓̑
ᴼ ᴼ ᴼ Ўὸ Ўὸ Ўὸ Ὕ ρς ρτ ρ ςχ υτ 

3. 4­2­1­3 Ὕ̒̓̑
ᴼ ᴼ ᴼ Ўὸ Ўὸ Ўὸ Ὕ ρτ ρ ρρ ςτ υπ 

4. 2­1­3­4 ╣̒ ̓̑
ᴼ ᴼ ᴼ Ў◄ Ў◄ Ў◄ ╣ 39 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʨʦʢʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʜʚʘʨʠʘʥʪʦʚ ʦʢʘʟʘʣʠʩʴ ʙʦʣʴʰʝ ʚʳʙʨʘʥʥʦʛʦ 

ʨʘʥʝʝ (38), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʪʠʤʘʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʦʩʪʘʝʪʩʷ 

ʧʨʝʞʥʝʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʨʫʯʥʫʶ ʩʪʨʦʠʤ ʣʝʥʪʦʯʥʳʡ ʛʨʘʬʠʢ 

ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ (ʨʠʩʫʥʦʢ 2.11). ʇʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʦʙʣʶʜʝʥʠʝʤ 

ʤʘʩʰʪʘʙʘ ʚʦʟʤʦʞʥʳ: 1) ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʪʝʪʨʘʜʠ ʚ ʢʣʝʪʦʯʢʫ; 2) ʥʘ ʣʠʩʪʝ ʤʠʣʣʠʤʝʪʨʦʚʢʠ 

ʬʦʨʤʘʪʘ ɸ4; 3) ʚ ʜʦʢʫʤʝʥʪʝ MS Excel. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ (ʧʦʜʦʙʨʘʪʴ) 

ʰʠʨʠʥʫ ʩʪʦʣʙʮʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʝʚʨʘʪʠʪʴ ʧʦʣʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʘʙʣʠʮʳ ʚ ʘʥʘʣʦʛ 

ʪʝʪʨʘʜʥʦʛʦ ʣʠʩʪʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʟʘʜʘʚʘʣʘʩʴ ʰʠʨʠʥʘ ʩʪʦʣʙʮʦʚ ʨʘʚʥʘʷ 2. ɼʘʣʝʝ ʩʣʝʜʫʝʪ 

ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ ʠ ʩʥʘʙʜʠʪʴ ʠʭ ʧʦʷʩʥʷʶʱʠʤʠ 

ʥʘʜʧʠʩʷʤʠ, ʩʤ. ʨʠʩʫʥʦʢ 2.11. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʘʨʠʘʥʪʝ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ 

ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠʥʠʤʘʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

 

 
ʈʠʩʫʥʦʢ 2.11 ï ʃʝʥʪʦʯʥʳʡ ʛʨʘʬʠʢ ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʦʯʝʨʝʜʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʦʚ 2­3­1­4 

2.1.5. ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ 

1. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʦʯʝʨʝʜʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ: 2­3­1­4, ʧʨʠ ʵʪʦʤ 

ʦʙʱʠʡ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʠʪ 38 ʝʜʠʥʠʮ ʚʨʝʤʝʥʠ. 

2. ʈʝʟʫʣʴʪʘʪ, ʧʦʣʫʯʘʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè, ʪʨʝʙʫʝʪ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ, ʯʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʨʢʠ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʥʦ ʠ 

ʙʣʠʟʢʠʭ ʢ ʥʠʤ ʚʘʨʠʘʥʪʦʚ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ çʚʝʪʚʝʡ ʠ ʛʨʘʥʠʮè ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʨʦʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʦʚ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʜʣʷ ʧʦʪʦʢʘ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʦʡ ʥʘ ʦʙʲʝʢʪʘʭ (ʪʠʧ II).   
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2.2. ɻʨʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ɼʚʫʭʵʪʘʧʥʘʷ ʫʚʷʟʢʘ ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ ʥʘ 

ʤʘʪʨʠʮʝ ʩʨʦʢʦʚ ʠ ʧʦʩʪʨʦʝʥʠʝ ʣʝʥʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ 

2.2.1. ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ˉ2 

1. ʀʩʧʦʣʴʟʫʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ MS Excel, ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʞʠʜʘʥʠʡ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʥʘ ʤʘʪʨʠʮʝ ʩʨʦʢʦʚ ʠ ʚʳʧʦʣʥʠʪʴ ʠʭ ʨʘʩʯʝʪ.  

2. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʧʦʩʪʨʦʠʪʴ ʣʝʥʪʦʯʥʳʡ ʛʨʘʬʠʢ ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ ʩ 

ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʦʡ ʙʨʠʛʘʜ (ʧʦʪʦʢ ʪʠʧ I) ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʡ ʩʨʦʢ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʨʫʧʧʳ 

ʦʙʲʝʢʪʦʚ, ʜʘʪʳ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʤ ʦʙʲʝʢʪʝ. 

2.2.2. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʫʚʷʟʢʠ ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ ʤʝʪʦʜʘ çʧʨʦʛʦʥʘ ʥʫʣʷè ʚ ʜʘʥʥʦʡ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʥʦʛʦʰʘʛʦʚʫʶ 

ʧʨʦʮʝʜʫʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʦʞʠʜʘʥʠʡ, ʩʤ. ʧ. 2.1. ʈʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʘʙʣʠʮʘʭ MS Excel ʚʦʟʤʦʞʥʘ, ʥʦ ʥʝʦʧʨʘʚʜʘʥʥʦ ʟʘʪʨʫʜʥʝʥʘ. ʈʘʩʯʝʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ ʞʝʣʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ ʟʘ ʦʜʠʥ, ʤʘʢʩʠʤʫʤ ʜʚʘ ʧʨʦʭʦʜʘ (ʵʪʘʧʘ). ʇʦʵʪʦʤʫ 

ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʫʭʵʪʘʧʥʳʡ ʤʝʪʦʜ ʫʚʷʟʢʠ 

ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ [4,13]. ʉʫʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʷʩʥʠʤ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʩʪʝʡʰʝʛʦ ʧʦʪʦʢʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 2.1, ʘ. ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ ð ʵʪʦ ʧʦʪʦʢ 

ʪʠʧ I ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʩʫʨʩʦʚ (ʙʨʠʛʘʜ).  

1 ʵʪʘʧ. ʇʨʠ ʫʚʷʟʢʝ ʨʘʙʦʪ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʙʨʠʛʘʜʳ ʥʫʣʝʚʦʝ ʦʞʠʜʘʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʥʘ ʧʝʨʚʦʤ ʦʙʲʝʢʪʝ Ў π. ɼʘʣʝʝ ʧʨʦʭʦʜʦʤ (ʩʚʝʨʭʫ ʚʥʠʟ) ʦʧʨʝʜʝʣʷʶʪʩʷ 
ʦʞʠʜʘʥʠʷ ʥʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʘʭ (ʨʠʩʫʥʦʢ 2.12, ʘ).  

 

 
ʈʠʩʫʥʦʢ 2.12 ï ɼʚʫʭʵʪʘʧʥʳʡ ʤʝʪʦʜ ʨʘʩʯʝʪʘ ʦʞʠʜʘʥʠʡ 
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ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʦʣʦʞʝʥʠʝ ʥʫʣʝʚʦʛʦ ʦʞʠʜʘʥʠʷ ʠʩʪʠʥʥʦ, ʪʦ ʦʩʪʘʣʴʥʳʝ ʦʞʠʜʘʥʠʷ ʧʦ 

ʚʝʣʠʯʠʥʝ ʙʫʜʫʪ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʳ ʥʫʣʶ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʦʣʦʞʝʥʠʝ ʥʫʣʝʚʦʛʦ ʦʞʠʜʘʥʠʷ ʣʦʞʥʦ, 

ʪʦ, ʢʘʢ ʤʠʥʠʤʫʤ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʧʦʣʫʯʠʤ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʦʞʠʜʘʥʠʝ. ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʣʝʜʫʝʪ 

ʢ ʢʘʞʜʦʤʫ ʨʘʩʩʯʠʪʘʥʥʦʤʫ ʦʞʠʜʘʥʠʶ ʜʦʙʘʚʠʪʴ ʧʦ ʤʦʜʫʣʶ ʚʝʣʠʯʠʥʫ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʦʞʠʜʘʥʠʷ. 

2 ʵʪʘʧ. ʅʘʭʦʜʠʤ ʚʝʣʠʯʠʥʫ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʞʠʜʘʥʠʷ Ў  

Ў άὭὲЎ άὭὲπȟЎȟЎ Ȣ ςȢρρ 

ɼʘʣʝʝ ʢʦʨʨʝʢʪʠʨʫʝʤ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʦʞʠʜʘʥʠʡ Ўȭ 

Ўȭ Ў ȿЎ ȿȢ ςȢρς 
ʇʨʦʚʝʨʠʤ ʜʝʡʩʪʚʝʥʥʦʩʪʴ ʜʚʫʭʵʪʘʧʥʦʛʦ ʤʝʪʦʜʘ ʧʦ ʜʘʥʥʳʤ ʧʨʠʤʝʨʘ, ʩʤ. ʨʠʩʫʥʦʢ 2.1, ʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.12, ʙ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʦʧʨʝʜʝʣʷʝʤ 

Ў άὭὲπȟρȟς ςȟ  

Ўȭ Ў ȿςȿ π ς ςȟ 
Ўȭ Ў ȿςȿ ρ ς σȟ 
Ўȭ Ў ȿςȿ ς ς π. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʤʘʪʨʠʮʳ ʩʨʦʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.12, ʚ. 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʟʘ ʜʚʘ ʧʨʦʭʦʜʘ (ʵʪʘʧʘ) ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʳ 

ʦʞʠʜʘʥʠʡ ʧʨʠ ʧʦʧʘʨʥʦʡ ʫʚʷʟʢʝ ʨʘʙʦʪ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ ʚ ʨʘʩʯʝʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ MS Excel ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

2.2.3. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʇ.1.1 ʇʨʠʣʦʞʝʥʠʷ 1 ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʟʘʜʘʝʪ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʩʨʦʢʠ ʨʘʙʦʪ. ʇʫʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʟʘʜʘʥʘ ʤʘʪʨʠʮʘ ʩʨʦʢʦʚ 

ʨʘʟʤʝʨʦʤ 3Ĭ5 ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʧʝʨʚʦʛʦ ʵʣʝʤʝʥʪʘ (14, 21). ɺ ʪʘʙʣʠʮʝ ʵʣʝʤʝʥʪʳ ʵʪʦʡ ʤʘʪʨʠʮʳ 

ʚʳʜʝʣʝʥʳ ʟʝʣʝʥʦʡ ʟʘʣʠʚʢʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʪʨʠʮʘ ʩʨʦʢʦʚ ʧʨʠʤʝʪ ʚʠʜ ʪʘʙʣʠʮʳ 2.5. 

 

ʊʘʙʣʠʮʘ 2.5 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

 1 ʙʨʠʛʘʜʘ 2 ʙʨʠʛʘʜʘ 3 ʙʨʠʛʘʜʘ 

1 ʦʙʲʝʢʪ ὸ =3 ὸ =5 ὸ =2 

2 ʦʙʲʝʢʪ ὸ =1 ὸ =4 ὸ =4 

3 ʦʙʲʝʢʪ ὸ =4 ὸ =2 ὸ =3 

4 ʦʙʲʝʢʪ ὸ =2 ὸ =3 ὸ =5 

5 ʦʙʲʝʢʪ ὸ =5 ὸ =4 ὸ =4 

 

2.2.4. ʇʨʦʮʝʜʫʨʘ ʚʳʯʠʩʣʝʥʠʡ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʴ ʥʘ 2 ʵʪʘʧʘ [4,12].  

ʇʝʨʚʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʛʦʣʦʚʢʘ ʩ ʥʦʤʝʨʦʤ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʨʘʙʦʪʳ, ʌʀʆ ʩʪʫʜʝʥʪʘ, ʚʳʧʦʣʥʠʚʰʝʛʦ ʝʝ; ʥʘʙʦʨ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ (ʨʠʩʫʥʦʢ 

2.13) ʠ ʨʝʘʣʠʟʘʮʠʶ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʦʞʠʜʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ. 

ʈʝʘʣʠʟʫʝʤ ʧʨʦʮʝʜʫʨʫ ʨʘʩʯʝʪʘ ʦʞʠʜʘʥʠʡ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʙʨʠʛʘʜʳ. ɼʣʷ 

ʵʪʦʛʦ ʚʥʘʯʘʣʝ ʫʩʪʘʥʦʚʠʤ ʥʫʣʝʚʦʝ ʦʞʠʜʘʥʠʝ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʥʘ ʧʝʨʚʦʤ ʦʙʲʝʢʪʝ. ɿʘʪʝʤ ʷʯʝʡʢʦʡ 

ʥʠʞʝ ʟʘʧʠʰʝʤ ʬʦʨʤʫʣʫ, ʧʦ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʨʘʩʯʝʪ ʦʞʠʜʘʥʠʷ 

(=D9+F9-C10), ʠ ʧʦʜʪʚʝʨʜʠʤ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʚʦʜʘ, ʥʘʞʘʚ ʆʂ (ʨʠʩʫʥʦʢ 2.14). ɼʣʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʳ ʥʘ ʦʩʪʘʚʰʠʝʩʷ ʪʨʠ ʷʯʝʡʢʠ ʩʪʦʣʙʮʘ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 

ʷʯʝʡʢʫ D10, ʫʩʪʘʥʦʚʠʪʴ ʤʳʰʴʶ ʫʢʘʟʘʪʝʣʴ ʥʘ ʤʘʨʢʝʨʝ ʟʘʧʦʣʥʝʥʠʷ ʠ ʟʘʪʝʤ ʧʝʨʝʪʘʱʠʪʴ ʝʛʦ ʚʥʠʟ 
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ʥʘ ʪʨʠ ʩʪʨʦʢʠ. ʇʨʠ ʧʝʨʝʪʘʩʢʠʚʘʥʠʠ ʤʘʨʢʝʨʘ ʟʘʧʦʣʥʝʥʠʷ ʚ ʢʘʞʜʦʡ ʷʯʝʡʢʝ MS Excel ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴ ʟʥʘʯʝʥʠʝ, ʨʘʩʩʯʠʪʘʥʥʦʝ ʧʦ ʩʢʦʧʠʨʦʚʘʥʥʦʡ ʬʦʨʤʫʣʝ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.15. 

 

 
ʈʠʩʫʥʦʢ 2.13 ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʙʣʠʮʳ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

 

 
ʈʠʩʫʥʦʢ 2.14 ï ɿʘʧʠʩʴ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʦʞʠʜʘʥʠʷ ʥʘ ʚʪʦʨʦʤ ʦʙʲʝʢʪʝ 
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ʈʠʩʫʥʦʢ 2.15 ï ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʦʞʠʜʘʥʠʡ ʚ ʦʩʪʘʚʰʠʝʩʷ ʪʨʠ ʷʯʝʡʢʠ 

ʩʪʦʣʙʮʘ 

 

ɺʳʜʝʣʠʤ ʷʯʝʡʢʫ D14 ʜʣʷ ʟʘʧʠʩʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʞʠʜʘʥʠʡ ʠ ʟʘʧʠʰʝʤ ʚ 

ʥʝʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʘʥʜʳ ɺʩʪʘʚʠʪʴ ʬʫʥʢʮʠʶ ʬʦʨʤʫʣʫ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʪʦʣʙʮʘ. ɼʣʷ ʵʪʦʛʦ ʚ ʬʦʨʤʝ ɺʩʪʘʚʢʘ ʬʫʥʢʮʠʠ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠʟ 

ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ ʂʘʪʝʛʦʨʠʷ ʠ ʄʀʅ ʠʟ ʩʧʠʩʢʘ ɺʳʙʝʨʠʪʝ ʬʫʥʢʮʠʶ (ʨʠʩʫʥʦʢ 2.16). 

ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʟʘʜʘʥʠʷ ʜʠʘʧʘʟʦʥʘ ʚʦʟʤʦʞʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʥʘʞʘʚ ʆʂ (ʨʠʩʫʥʦʢ 2.17). 

 

 
ʈʠʩʫʥʦʢ 2.16 ï ɿʘʜʘʥʠʝ ʬʦʨʤʫʣʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʩʪʦʣʙʮʘ 
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ʈʠʩʫʥʦʢ 2.17 ï ɿʘʜʘʥʠʝ ʜʠʘʧʘʟʦʥʘ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʩʪʦʣʙʮʘ 

 

ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʞʠʜʘʥʠʡ ʚ ʷʯʝʡʢʫ ɽ9 ʚʩʪʘʚʠʤ ʫʪʦʯʥʷʶʱʫʶ ʬʦʨʤʫʣʫ: 

=D9+ABS($D$14) (ʨʠʩʫʥʦʢ 2.18). ʌʫʥʢʮʠʷ ABS()  ʚʦʟʚʨʘʱʘʝʪ ʤʦʜʫʣʴ (ʘʙʩʦʣʶʪʥʫʶ ʚʝʣʠʯʠʥʫ) 

ʯʠʩʣʘ. ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʦʨʤʫʣʝ ʘʙʩʦʣʶʪʥʦʡ 

ʘʜʨʝʩʘʮʠʠ (ʟʥʘʢ $) ̫ ʯʝʡʢʠ D14, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʬʦʨʤʫʣʳ ʥʘ ʦʩʪʘʚʰʠʝʩʷ ʷʯʝʡʢʠ 

ʩʪʦʣʙʮʘ ʜʦʩʪʠʯʴ ʥʝʠʟʤʝʥʥʦʩʪʠ ʩʩʳʣʢʠ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʘʨʘʤʝʪʨʘ Ў . 

 

 
ʈʠʩʫʥʦʢ 2.18 ï ɿʘʧʠʩʴ ʬʦʨʤʫʣʳ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʞʠʜʘʥʠʷ ʥʘ ʧʝʨʚʦʤ ʦʙʲʝʢʪʝ 

 

ɼʘʣʝʝ ʩʢʦʧʠʨʫʝʤ ʩʦʜʝʨʞʠʤʦʝ ʵʪʦʡ ʷʯʝʡʢʠ ʠ ʚʩʪʘʚʠʤ ʥʘʙʨʘʥʥʫʶ ʬʦʨʤʫʣʫ ʚ ʦʩʪʘʚʰʠʝʩʷ 

ʯʝʪʳʨʝ ʷʯʝʡʢʠ ʩʪʦʣʙʮʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʬʦʨʤʠʤ ʫʚʷʟʢʫ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʚʪʦʨʦʡ ʠ 

ʪʨʝʪʴʝʡ ʙʨʠʛʘʜʳ (ʨʠʩʫʥʦʢ 2.19). 
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ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ (ʨʠʩʫʥʦʢ 2.20), ʧʦ ʜʘʥʥʳʤ 

ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʣʝʥʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʥʘʯʘʣʘ (ʊʥʘʯʘʣʘ) 

ʠ ʦʢʦʥʯʘʥʠʷ (ʊʦʢʦʥʯ.) ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʤ ʦʙʲʝʢʪʝ. 

 

 
ʈʠʩʫʥʦʢ 2.19 ï ʀʪʦʛʦʚʘʷ ʪʘʙʣʠʮʘ ʨʘʩʯʝʪʘ ʦʞʠʜʘʥʠʡ 

 

 
ʈʠʩʫʥʦʢ 2.20 ï ɺʠʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʳ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ ʥʘ 

ʦʙʲʝʢʪʘʭ ʠ ʧʦʩʪʨʦʝʥʠʷ ʣʝʥʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʨʘʙʦʪ 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʳ ʩʣʝʜʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʧʝʨʝʥʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʦʪʜʝʣʴʥʳʭ ʩʪʦʣʙʮʦʚ ʦʩʥʦʚʥʦʡ ʪʘʙʣʠʮʳ 

ʫʚʷʟʢʠ ʨʘʙʦʪ ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʪʘʙʣʠʮʫ. ʅʦ ʵʪʦ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʩʪʦʝ ʢʦʧʠʨʦʚʘʥʠʝ. 

ɺʦʟʤʦʞʥʦʝ ʚ ʙʫʜʫʱʝʤ ʠʟʤʝʥʝʥʠʝ ʩʨʦʢʦʚ ʦʪʜʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʦʩʥʦʚʥʦʡ ʪʘʙʣʠʮʝ ʜʦʣʞʥʦ 
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ʥʘʭʦʜʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʪʢʣʠʢ ʚ ʠʟʤʝʥʝʥʠʠ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ 

ʪʘʙʣʠʮʳ. ʇʦʵʪʦʤʫ ʥʝ ʢʦʧʠʨʫʝʤ, ʘ ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ ʧʨʠʩʚʦʝʥʠʷ ʷʯʝʡʢʝ D21 ʩʦʜʝʨʞʠʤʦʛʦ 

ʷʯʝʡʢʠ ʉ9 (ʨʠʩʫʥʦʢ 2.21), ʠ ʧʦʜʪʚʝʨʜʠʤ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʚʦʜʘ, ʥʘʞʘʚ ʆʂ. ɼʘʣʝʝ ʫʞʝ ʠʟʚʝʩʪʥʳʤ 

ʦʙʨʘʟʦʤ ï ʧʝʨʝʪʘʩʢʠʚʘʥʠʝʤ ʤʘʨʢʝʨʘ ʟʘʧʦʣʥʝʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʠʤ ʚʚʝʜʝʥʥʫʶ ʬʦʨʤʫʣʫ 

ʧʨʠʩʚʦʝʥʠʷ ʥʘ ʦʩʪʘʚʰʠʝʩʷ ʯʝʪʳʨʝ ʷʯʝʡʢʠ ʩʪʦʣʙʮʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʟʘʧʦʣʥʠʤ ʦʩʪʘʣʴʥʳʝ 

ʩʪʦʣʙʮʳ ʩʨʦʢʦʚ ʠ ʦʞʠʜʘʥʠʡ (ʨʠʩʫʥʦʢ 2.22). 

 

 
ʈʠʩʫʥʦʢ 2.21 ï ɿʘʧʠʩʴ ʬʦʨʤʫʣʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʘ ʨʘʙʦʪʳ ʧʝʨʚʦʡ ʙʨʠʛʘʜʳ ʥʘ ʧʝʨʚʦʤ 

ʦʙʲʝʢʪʝ ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʳ 

 

 
ʈʠʩʫʥʦʢ 2.22 ï ʈʝʟʫʣʴʪʘʪ ʠʪʦʛʦʚʦʛʦ ʧʝʨʝʥʦʩʘ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠʟ ʧʝʨʚʦʡ ʪʘʙʣʠʮʳ ʚʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ 
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ɿʘʧʦʣʥʠʤ ʩʪʦʣʙʝʮ ʊʥʘʯʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʜʘʪ ʥʘʯʘʣʘ ʨʘʙʦʪ ʥʘ ʦʙʲʝʢʪʘʭ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʥʘʯʘʣʦ ʦʪʩʯʝʪʘ ʥʘ ʧʝʨʚʦʤ 

ʦʙʲʝʢʪʝ ʊʥʘʯʘʣʘ=0. ɼʘʪʫ ʥʘʯʘʣʘ ʨʘʙʦʪ ʥʘ ʚʪʦʨʦʤ ʦʙʲʝʢʪʝ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʦ ʬʦʨʤʫʣʝ, ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʩʫʤʤʠʨʦʚʘʥʠʷ ʜʘʪʳ ʥʘʯʘʣʘ ʨʘʙʦʪ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʦʙʲʝʢʪʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʨʘʙʦʪʳ 1-ʡ ʙʨʠʛʘʜʳ ʥʘ ʪʦʤ ʞʝ ʦʙʲʝʢʪʝ: =ʉ21+D21 (ʨʠʩʫʥʦʢ 2.23). ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʤʘʨʢʝʨʘ 

ʟʘʧʦʣʥʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʠʤ ʚʚʝʜʝʥʥʫʶ ʬʦʨʤʫʣʫ ʥʘ ʦʩʪʘʚʰʠʝʩʷ ʷʯʝʡʢʠ ʩʪʦʣʙʮʘ. 

 

 
ʈʠʩʫʥʦʢ 2.23 ï ɿʘʧʠʩʴ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʜʘʪʳ ʥʘʯʘʣʘ ʨʘʙʦʪ ʥʘ ʚʪʦʨʦʤ ʦʙʲʝʢʪʝ 

 

ɿʘʧʦʣʥʝʥʠʝ ʩʪʦʣʙʮʘ ʊʦʢʦʥʯ. ʥʘʯʥʝʤ ʟʘʧʠʩʴʶ ʚ ʷʯʝʡʢʫ I21 ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʜʘʪʳ 

ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ ʥʘ ʧʝʨʚʦʤ ʦʙʲʝʢʪʝ: =ʉʋʄʄ(ʉ21:ʅ21) (ʨʠʩʫʥʦʢ 2.24), ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʢʦʧʠʨʦʚʘʥʠʝʤ ʵʪʦʡ ʬʦʨʤʫʣʳ ʚ ʦʩʪʘʣʴʥʳʝ ʷʯʝʡʢʠ ʩʪʦʣʙʮʘ ʩ ʧʦʤʦʱʴʶ ʤʘʨʢʝʨʘ ʟʘʧʦʣʥʝʥʠʷ. 

ʇʦʩʢʦʣʴʢʫ ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ ʚ ʧʦʩʣʝʜʥʝʡ ʷʯʝʡʢʝ ʵʪʦʛʦ ʩʪʦʣʙʮʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʤʫ ʩʨʦʢʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʣʝʜʫʝʪ ʦʬʦʨʤʠʪʴ ʝʛʦ ʦʪʜʝʣʴʥʦʡ ʟʘʧʠʩʴʶ ʧʦʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʝʡ 

(ʨʠʩʫʥʦʢ 2.25). 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʚʳʜʝʣʠʤ ʤʳʰʴʶ ʠ ʩʢʦʧʠʨʫʝʤ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ 

ʪʫ ʦʙʣʘʩʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʝʥʪʦʯʥʦʛʦ 

ʛʨʘʬʠʢʘ. ʅʘ ʨʠʩʫʥʢʝ 2.26 ʧʦʢʘʟʘʥʦ ʚʳʜʝʣʝʥʠʝ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɺʩʪʘʚʢʘ ʜʠʘʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʤʘʥʜʫ ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʜʠʘʛʨʘʤʤʳ ʚʢʣʘʜʢʠ ʤʝʥʶ ɺʉʊɸɺʂɸ. ʅʘ ʚʢʣʘʜʢʝ ɺʩʝ ʜʠʘʛʨʘʤʤʳ 

ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʜʠʘʛʨʘʤʤʳ ʃʠʥʝʡʯʘʪʘʷ ʠ ʚʠʜ ʃʠʥʝʡʯʘʪʘʷ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

(ʨʠʩʫʥʦʢ 2.27). 
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ʈʠʩʫʥʦʢ 2.24 ï ɿʘʧʠʩʴ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʜʘʪʳ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ ʥʘ ʧʝʨʚʦʤ ʦʙʲʝʢʪʝ 

 

 

 
ʈʠʩʫʥʦʢ 2.25 ï ɿʘʧʠʩʴ ʬʦʨʤʫʣʳ ʨʘʩʯʝʪʘ ʦʙʱʝʛʦ ʩʨʦʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
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ʈʠʩʫʥʦʢ 2.26 ï ʂʦʧʠʨʦʚʘʥʠʝ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ ʦʙʣʘʩʪʠ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʣʝʥʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ 

 

 
ʈʠʩʫʥʦʢ 2.27 ï ɺʳʙʦʨ ʜʠʘʛʨʘʤʤʳ ʃʠʥʝʡʯʘʪʘʷ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʚʢʣʘʜʢʠ ɺʩʝ ʜʠʘʛʨʘʤʤʳ 

ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɺʩʪʘʚʢʘ ʜʠʘʛʨʘʤʤʳ 
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ɼʘʣʝʝ ʧʨʠʩʪʫʧʘʝʤ ʢ ʥʘʩʪʨʦʡʢʝ ʜʠʘʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 2.28). ɺʥʘʯʘʣʝ ʦʪʨʝʜʘʢʪʠʨʫʝʤ 

ʥʘʟʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.29. ɼʣʷ ʚʚʦʜʘ ʥʘʟʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʦʩʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ (ɺʨʝʤʷ) ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ 

ʕʣʝʤʝʥʪʳ ʜʠʘʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 2.30) ʚʳʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ ʚ ʧʦʟʠʮʠʠ ʅʘʟʚʘʥʠʝ ʦʩʝʡ ʠ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʩʧʠʩʢʝ ʚʳʙʨʘʪʴ ʪʦʣʴʢʦ ʧʦʟʠʮʠʶ ʆʩʥʦʚʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ.  

 

 
ʈʠʩʫʥʦʢ 2.28 ï ɺʩʪʘʚʢʘ ʥʝʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʃʠʥʝʡʯʘʪʘʷ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

 

 
ʈʠʩʫʥʦʢ 2.29 ï ʈʝʜʘʢʮʠʷ ʥʘʟʚʘʥʠʷ ʜʠʘʛʨʘʤʤʳ 
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ʈʠʩʫʥʦʢ 2.30 ï ɺʳʚʦʜ ʥʘ ʜʠʘʛʨʘʤʤʝ ʥʘʟʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʝʝ 

ʨʝʜʘʢʮʠʝʡ 

 

ʇʝʨʝʭʦʜʠʤ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʣʝʛʝʥʜʳ ʜʠʘʛʨʘʤʤʳ. ʋʜʘʣʠʤ ʠʟ ʥʝʝ ʚʩʝ ʣʠʰʥʝʝ, ʦʩʪʘʚʠʚ 

ʪʦʣʴʢʦ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʙʦʪ ʦʪʜʝʣʴʥʳʭ ʙʨʠʛʘʜ, ʪʦ ʝʩʪʴ ʈʷʜ2, ʈʷʜ4 ʠ ʈʷʜ6. ɼʣʷ 

ʵʪʦʛʦ ʧʝʨʚʳʤ ʱʝʣʯʢʦʤ ʤʳʰʠ ʚʳʜʝʣʷʝʤ ʣʝʛʝʥʜʫ, ʚʪʦʨʳʤ ʱʝʣʯʢʦʤ ʚʳʜʝʣʷʝʤ ʫʜʘʣʷʝʤʳʡ ʠʟ 

ʣʝʛʝʥʜʳ ʵʣʝʤʝʥʪ ʠ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʚʳʙʠʨʘʝʤ ʢʦʤʘʥʜʫ ʋʜʘʣʠʪʴ (ʨʠʩʫʥʦʢ 2.31).  

 

 
ʈʠʩʫʥʦʢ 2.31 ï ʋʜʘʣʝʥʠʝ ʠʟ ʣʝʛʝʥʜʳ ʥʝʥʫʞʥʦʛʦ ʵʣʝʤʝʥʪʘ 
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ɺʤʝʩʪʦ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʭ ʥʘʟʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʝʛʝʥʜʳ ʈʷʜ2, ʈʷʜ4, ʈʷʜ6 

ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʚ ʥʝʝ ʥʘʟʚʘʥʠ ̫ʙʨʠʛʘʜ: ʙʨʠʛʘʜʘ 1, ʙʨʠʛʘʜʘ 2, ʙʨʠʛʘʜʘ 3. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ (ʨʠʩʫʥʦʢ 2.32) ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ɺʳʙʦʨ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ɺ ʥʝʤ ʫʢʘʟʘʪʝʣʝʤ ʤʳʰʠ ʚʳʜʝʣʠʤ ʩʪʘʨʦʝ ʥʘʟʚʘʥʠʝ ʨʷʜʘ ʈʷʜ2 ʠ, ʥʘʞʘʚ 

ʢʣʘʚʠʰʫ ʀʟʤʝʥʠʪʴ (ʨʠʩʫʥʦʢ 2.33), ʚʳʟʦʚʝʤ ʬʦʨʤʫ ʀʟʤʝʥʝʥʠʝ ʨʷʜʘ, ʛʜʝ ʠ ʩʣʝʜʫʝʪ ʥʘʙʦʨʦʤ ʩ 

ʢʣʘʚʠʘʪʫʨʳ ʚʚʝʩʪʠ ʥʦʚʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʙʨʠʛʘʜʘ 1 (ʨʠʩʫʥʦʢ 2.34). ɸʥʘʣʦʛʠʯʥʳʤ 

ʦʙʨʘʟʦʤ ʦʪʨʝʜʘʢʪʠʨʫʝʤ ʥʘʟʚʘʥʠʷ ʜʚʫʭ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʣʝʛʝʥʜʳ. 

 

 
ʈʠʩʫʥʦʢ 2.32 ï ɺʳʟʦʚ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɺʳʙʦʨ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʨʝʜʘʢʮʠʠ ʥʘʟʚʘʥʠʷ 

ʵʣʝʤʝʥʪʘ ʈʷʜ2 ʣʝʛʝʥʜʳ 

 

 
ʈʠʩʫʥʦʢ 2.33 ï ɺʠʜ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ɺʳʙʦʨ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 
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ʈʠʩʫʥʦʢ 2.34 ï ʀʟʤʝʥʝʥʠʝ ʥʘʟʚʘʥʠʷ ʨʷʜʘ ʈʷʜ2 ʚ ʣʝʛʝʥʜʝ 

 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʨʝʜʘʢʮʠʠ ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟ ʣʠʥʠʡ ʩʝʪʢʠ ʚ ʦʙʣʘʩʪʠ 

ʣʝʥʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʩʪʨʦʝʢ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2.35. 

 

 
ʈʠʩʫʥʦʢ 2.35 ï ɿʘʜʘʥʠʝ ʧʦʢʘʟʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʣʠʥʠʡ ʩʝʪʢʠ 

 

 

 

 

 

 

https://izd-mn.com/


ȲɔɊɋɑɎɖɔɈɆɓɎɋ ɗɎɗɘɋɒ Ɏ ɕɖɔɜɋɗɗɔɈ Ɉ ɌɋɑɋɍɓɔɊɔɖɔɌɓɔɒ ɗɘɖɔɎɘɋɑɢɗɘɈɋ 
ȽɆɗɘɢ 1 

Ȱ.Ȩ. ȷɎɒɔɓɔɈ 
Ȧ.Ȩ. ȵɔɑɥɓɗɐɎɏ 

 

 

https://izd-mn.com/ 74 

 

ɼʘʣʝʝ ʧʝʨʝʭʦʜʠʤ ʢ ʩʦʙʩʪʚʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʣʝʥʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʙʝʨʝʪ ʯʝʨʥʦ-ʙʝʣʫʶ ʧʝʯʘʪʴ ʠʪʦʛʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʦ 

ʜʘʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ, ʩʣʝʜʫʝʪ ʧʝʨʝʡʪʠ ʦʪ ʮʚʝʪʥʦʡ ʟʘʣʠʚʢʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʛʨʘʬʠʢʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʰʪʨʠʭʦʚʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʩʪʦʣʙʮʘ 

ʊʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʩʢʨʳʪʴ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ ʣʝʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʠ ʧʦ 

ʦʜʥʦʡ ʠʟ ʛʦʣʫʙʳʭ ʧʦʣʦʩ ʥʘ ʛʨʘʬʠʢʝ ʚʳʜʝʣʠʪʴ ʚʩʝ ʵʪʠ ʜʘʥʥʳʝ ʢʘʢ ʚ ʦʙʣʘʩʪʠ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʩʪʨʦʝʥʠʡ, ʪʘʢ ʠ ʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʪʘʙʣʠʮʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʥʘʩʪʨʦʝʯʥʦʤ ʤʝʥʶ 

ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʟʠʮʠʠ ʚ (ʨʠʩʫʥʦʢ 2.36). ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦʞʠʜʘʥʠʡ ʥʘ 

ʛʨʘʬʠʢʝ ʦʛʨʘʥʠʯʠʤ ʧʦʢʘʟʦʤ ʧʦʣʦʩ ʩ ʧʫʥʢʪʠʨʥʦʡ ʛʨʘʥʠʮʝʡ ʠ ʧʨʦʟʨʘʯʥʦʡ ʟʘʣʠʚʢʦʡ (ʨʠʩʫʥʦʢ 

2.37). ʀ, ʥʘʢʦʥʝʮ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʚʳʙʝʨʝʤ ʚʤʝʩʪʦ ʮʚʝʪʥʦʡ ʟʘʣʠʚʢʠ ʚ 

ʦʪʦʙʨʘʞʝʥʠʠ ʨʘʙʦʪ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʯʝʨʥʦ-ʙʝʣʦʡ ʰʪʨʠʭʦʚʢʠ (ʨʠʩʫʥʦʢ 2.38) ʠ ʫʚʝʣʠʯʠʤ 

ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʵʬʬʝʢʪʘ ʪʦʣʱʠʥʫ ʛʨʘʥʠʮʳ ʧʦʣʦʩ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.39. 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʚʳʭʦʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ˉ2 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

2.40. 
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ʜʠʘʛʨʘʤʤʝ 
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ʈʠʩʫʥʦʢ 2.39 ï ʋʩʪʘʥʦʚʢʘ ʪʦʣʱʠʥʳ ʛʨʘʥʠʮʳ ʧʦʣʦʩ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʨʘʙʦʪʳ ʙʨʠʛʘʜ ʥʘ 

ʦʙʲʝʢʪʘʭ 

 

2.2.5. ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ 

1. ʆʙʱʠʡ ʩʨʦʢ ʧʦʪʦʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 28 ʝʜʠʥʠʮ 

ʚʨʝʤʝʥʠ. ɼʘʪʳ ʥʘʯʘʣʘ ʠ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ ʥʘ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʦʧʨʝʜʝʣʝʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʨʠʣʘʛʘʝʤʦʡ ʢ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʨʘʩʧʝʯʘʪʢʝ. 

2. ʇʨʦʜʝʣʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ MS Excel 

ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʦʪʦʢʦʚ ʠ ʧʦʟʚʦʣʷʶʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʬʦʨʤʠʨʦʚʘʪʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʨʠʪʤʠʯʥʦʛʦ ʧʦʪʦʢʘ ʚ ʚʠʜʝ ʣʝʥʪʦʯʥʦʛʦ ʛʨʘʬʠʢʘ (ʜʠʘʛʨʘʤʤʳ 

ɻʘʥʪʘ). 
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2.3. ɻʨʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʈʘʩʯʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʡʦʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

 2.3.1. ʎʝʣʴ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ˉ3 

ʀʩʧʦʣʴʟʫʷ ʛʨʘʬʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ Mathcad, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʛʨʘʬʦ-

ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʨʠʚʳʭ. ʆʧʨʝʜʝʣʠʚ ʧʦ ʥʝʤʫ ʨʷʜ 

ʚʨʝʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʜʘʪ ʥʘʯʘʣʘ, ʦʢʦʥʯʘʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 

ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ, ʦʩʝʥʥʝʡ ʠ ʚʝʩʝʥʥʝʡ ʨʘʩʧʫʪʠʮ, ʧʨʠʤʝʥʷʷ ʧʨʠ ʵʪʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ Mathcad. 

2.3.2. ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ 

ʂʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʢʘʢ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ ʚʠʜʳ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʝ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʧʦʜʚʝʨʞʝʥ ʚʣʠʷʥʠʶ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ʕʪʦ ʚʣʠʷʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘʪʨʘʪ ʪʨʫʜʘ, ʫʜʦʨʦʞʘʥʠʶ ʨʘʙʦʪ, ʩʥʠʞʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʟʘʤʝʜʣʷʝʪ ʭʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ 

ʢ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʝ ʨʘʙʦʪʳ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʧʝʨʠʦʜʦʚ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʟʠʤʥʠʡ ʩʝʟʦʥ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʤʘʰʠʥ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʣʝʢʩʘ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ), ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚʥʫʪʨʠʩʤʝʥʥʳʭ ʠ ʮʝʣʦʜʥʝʚʥʳʭ ʧʦʪʝʨʴ, ʯʪʦ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʫʜʦʚʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʪʝʤʧʘ. ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ 

ʫʩʪʦʡʯʠʚʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʤʦʞʥʘ ʦʩʪʘʥʦʚʢʘ ʨʘʙʦʪ ʧʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʘʚʝ ʠ ʦʪʩʳʧʢʝ ʜʨʝʥʠʨʫʶʱʠʭ ʛʨʫʥʪʦʚ ʠ ʙʘʣʣʘʩʪʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠʟ-ʟʘ ʩʤʝʨʟʘʥʠʷ ʠʭ ʠ ʧʨʠʤʝʨʟʘʥʠʷ ʢ ʜʥʠʱʫ ʠ ʩʪʝʥʢʘʤ ʚʘʛʦʥʘ. 

ʂ ʯʠʩʣʫ ʧʝʨʠʦʜʦʚ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʠʪʩʷ ʧʨʝʨʳʚʘʪʴ ʨʘʙʦʪʫ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʩʝʟʦʥʳ ʚʝʩʝʥʥʝʡ ʠ ʦʩʝʥʥʝʡ ʨʘʩʧʫʪʠʮ. ɺ ʵʪʠ ʧʝʨʠʦʜʳ ʛʦʜʘ ʩʣʝʜʫʝʪ ʧʨʝʢʨʘʱʘʪʴ ʨʘʙʦʪʳ ʧʦ 

ʦʪʩʳʧʢʝ ʜʨʝʥʠʨʫʶʱʝʛʦ ʛʨʫʥʪʘ ʘʚʪʦʩʘʤʦʩʚʘʣʘʤʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʨʯʠ ʦʩʥʦʚʥʦʡ ʧʣʦʱʘʜʢʠ 

ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ. ɺ ʧʝʨʠʦʜ ʜʦʞʜʝʡ ʠ ʚʝʩʝʥʥʝʛʦ ʩʥʝʛʦʪʘʷʥʠʷ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʪʘʢʞʝ ʜʚʠʞʝʥʠʝ 

ʨʘʙʦʯʠʭ ʧʦʝʟʜʦʚ ʧʦ ʥʝʟʘʙʘʣʣʘʩʪʠʨʦʚʘʥʥʦʤʫ ʧʫʪʠ, ʛʜʝ ʟʝʤʣʷʥʦʝ ʧʦʣʦʪʥʦ ʦʪʩʳʧʘʥʦ ʩʚʷʟʥʳʤʠ 

ʥʝʜʨʝʥʠʨʫʶʱʠʤʠ ʛʨʫʥʪʘʤʠ [2]. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʩʪʘʥʦʚʢʫ ʨʘʙʦʪ ʧʦ ʤʦʥʪʘʞʫ 

ʧʫʪʝʚʳʭ ʟʚʝʥʴʝʚ, ʫʢʣʘʜʳʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʥʫʶ ʧʣʦʱʘʜʢʫ, ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ ʧʦ ʦʪʩʳʧʢʝ 

ʜʨʝʥʠʨʫʶʱʝʛʦ ʛʨʫʥʪʘ ʠʣʠ ʙʘʣʣʘʩʪʘ. ɺ ʵʪʠ ʧʝʨʠʦʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʛʨʫʥʪʦʚʳʭ 

ʜʦʨʦʛ, ʟʘʪʨʫʜʥʠʪʝʣʴʥʘ, ʘ ʠʥʦʛʜʘ ʠ ʥʝʚʦʟʤʦʞʥʘ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʥʝʚʤʦʢʦʣʝʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʪ ʥʘʯʘʣʘ, ʦʢʦʥʯʘʥʠʷ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʛʦ ʠ ʭʦʣʦʜʥʦʛʦ 

ʧʝʨʠʦʜʦʚ ʛʦʜʘ, ʦʩʝʥʥʝʡ ʠ ʚʝʩʝʥʥʝʡ ʨʘʩʧʫʪʠʮ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ [1,10]. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʠʝ ʤʝʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ Ὸ̃̒̑, ʩʨʝʜʥʠʝ ʠʟ 

ʤʘʢʩʠʤʫʤʦʚ Ὸ̃̒ ̑  ʠ ʩʨʝʜʥʠʝ ʠʟ ʤʠʥʠʤʫʤʦʚ ʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ Ὸ̃̒ ̑ . ʇʦʩʪʨʦʝʥʥʳʡ ʧʦ 

ʵʪʠʤ ʜʘʥʥʳʤ ʛʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʨʠʚʳʭ, ʨʠʩʫʥʦʢ 2.41, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨ ὸ 

ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʦʪ ʥʘʯʘʣʘ ʛʦʜʘ ʜʦ ʪʦʯʢʠ ʧʝʨʝʭʦʜʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʨʠʚʦʡ ʯʝʨʝʟ 0ÁC.  

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʠʞʝ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʟʷʪʘ ʠʟ [1,10]. 

ɼʣʷ ʧʦʜʩʯʝʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ ʧʦ ʜʥʝʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʠʥʪʝʨʚʘʣʳ: 

¶ ὸ̓̒ ὸ ὸ, ʜʘʶʱʠʡ ʤʠʥʠʤʘʣʴʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʦʜʦʚʦʛʦ ʪʝʧʣʦʛʦ 

ʚʨʝʤʝʥʠ ʜʣʷ ʩʚʝʪʣʦʛʦ ʧʝʨʠʦʜʘ ʩʫʪʦʢ; 

¶ ὸ̓̒ ὸ ὸ, ʜʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʦʜʦʚʦʛʦ ʪʝʧʣʦʛʦ 
ʚʨʝʤʝʥʠ ʜʣʷ ʩʚʝʪʣʦʛʦ ʧʝʨʠʦʜʘ ʩʫʪʦʢ. 
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ʈʠʩʫʥʦʢ 2.41 ï ɻʨʘʬʠʢ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʨʠʚʳʭ 

 

ɺʝʨʦʷʪʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʝʡ, ʙʣʠʟʢʠʭ ʢ ʤʠʥʠʤʘʣʴʥʦʡ, ʜʣʷ ʫʩʣʦʚʠʡ ʩʚʝʪʦʚʦʛʦ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʢʦʛʜʘ ʚʳʧʦʣʥʷʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʝ ʨʘʙʦʪʳ, ʛʦʨʘʟʜʦ ʚʳʰʝ 

ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʝʡ, ʙʣʠʟʢʠʭ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ, ʧʦʵʪʦʤʫ ʢ ʨʘʩʯʝʪʫ ʪʝʧʣʦʛʦ 

ʧʝʨʠʦʜʘ ʛʦʜʘ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʤʦʜʫ b-ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ὸ̓̒ ὓ ὸ̓̒
ςϽ ὸ̓̒ ὸ̓̒

σ
Ȣ ςȢρσ 

ɼʘʪʘ ʥʘʯʘʣʘ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ 

Ὀ̎ ̓̒ὸ
ὸ̓̒ ὸ̓̒
φ

Ͻ
ὸ ὸ

ὸ ὸ
Ȣ ςȢρτ 

ɼʘʪʘ ʢʦʥʮʘ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ 

Ὀ̋ ̓̒ Ὀ̎ ̓̒ ὸ̓Ȣ̒ ςȢρυ 
ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʠʦʜʦʚ ʚʝʩʝʥʥʝʡ ὸ̑  ̃ʠ ʦʩʝʥʥʝʡ ὸ̑  ̏ʨʘʩʧʫʪʠʮ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʨʘʟʤʝʨʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʪʝʨʚʘʣʘ 

ὸ̑̃ ὸ ὸ Ͻὑ̍ ȟ̔ ςȢρφ 
ὸ̑̏ ὸ ὸ Ͻὑ̍ ȟ̔ ςȢρχ 

ʛʜʝ  ὑ̍  ̔ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ. 

ʕʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ, ʤʝʥʴʰʠʡ ʠʣʠ ʨʘʚʥʳʡ ʝʜʠʥʠʮʝ, ʤʦʞʝʪ ʫʤʝʥʴʰʘʪʴ ʚʨʝʤʷ ʨʘʩʧʫʪʠʮʳ, 

ʫʯʠʪʳʚʘʷ ʤʝʩʪʥʳʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

(ʛʨʫʥʪʦʚʳʝ ʫʩʣʦʚʠʷ, ʥʘʣʠʯʠʝ ʩʪʦʢʘ, ʦʨʠʝʥʪʘʮʠʶ ʛʨʫʥʪʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʩʪʨʘʥʘʤ ʩʚʝʪʘ ʠ 

ʪ.ʜ.). 

ɼʘʪʳ ʥʘʯʘʣʘ ʚʝʩʝʥʥʝʡ ʨʘʩʧʫʪʠʮʳ 
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Ὀ̎ ̑̃ ὸ
ὸ ὸ Ͻρ ὑ̍ ̔

ς
Ͻὕȟ ςȢρψ 

ʠ ʥʘʯʘʣʘ ʦʩʝʥʥʝʡ ʨʘʩʧʫʪʠʮʳ 

Ὀ̎ ̑̏ ὸ
ὸ ὸ Ͻρ ὑ̍ ̔

ς
Ͻὕȟ ςȢρω 

ʛʜʝ  ὕ ï ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ. 

ʇʨʠ ὕ ρ ʧʝʨʠʦʜ ʨʘʩʧʫʪʠʮʳ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʠʥʪʝʨʚʘʣʘ, ʧʨʠ ὕ π ʧʝʨʠʦʜ 
ʨʘʩʧʫʪʠʮʳ ʩʤʝʱʝʥ ʜʦ ʧʨʝʜʝʣʘ ʚʣʝʚʦ, ʧʨʠ ὕ ς ʧʝʨʠʦʜ ʨʘʩʧʫʪʠʮʳ ʩʤʝʱʝʥ ʜʦ ʧʨʝʜʝʣʘ ʚʧʨʘʚʦ. 

ɼʘʪʘ ʢʦʥʮʘ ʚʝʩʝʥʥʝʡ ʨʘʩʧʫʪʠʮʳ 
Ὀ̋ ̑̃ Ὀ̎ ̑̃ ὸ̑ ȟ̃ ςȢςπ 

ʠ ʢʦʥʮʘ ʦʩʝʥʥʝʡ ʨʘʩʧʫʪʠʮʳ 
Ὀ̋ ̑̏ Ὀ̎ ̑̏ ὸ̑ Ȣ̏ ςȢςρ 

 

2.3.3. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 

ʀʩʧʦʣʴʟʫʷ ʇʨʠʣʦʞʝʥʠʝ 2, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʟʘʜʘʝʪ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ, 

ʩʦʜʝʨʞʘʱʠʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʜʘʥʥʳʝ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʜʣʷ ʦʪʜʝʣʴʥʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ (ʤ/ʩ). 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, ʚʟʷʚ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 2.6. 

 

ʊʘʙʣʠʮʘ 2.6 ï ʉʨʝʜʥʠʝ ʤʝʩʷʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʄʝʩʷʮʳ Ὸ̃̒̑  Ὸ̃̒ ̑  Ὸ̃̒ ̑  

1 -8,7 -5,8 -12,1 

2 -8,5 -5,2 -12,7 

3 -4,7 -0,3 -9,0 

4 3,0 7,0 -0,8 

5 10,8 15,2 7,1 

6 15,8 20,0 11,6 

7 18,2 22,6 13,9 

8 16,2 20,4 12,1 

9 10,8 14,4 7,5 

10 4,4 6,8 2,1 

11 -1,1 0,9 -3,1 

12 -5,8 -3,7 -8,7 

 

ɺ ʨʘʩʯʝʪʝ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʟʥʘʯʝʥʠʷ ὑ̍ ̔ πȟφ; ὕ ς. 

 

2.3.4. ʇʨʦʮʝʜʫʨʘ ʚʳʯʠʩʣʝʥʠʡ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ 

MS Excel, ʛʜʝ ʩʪʫʜʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʩʘʤʦʤʫ ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʢʫʤʝʥʪ, ʚʢʣʶʯʘʶʱʠʡ ʙʣʦʢ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʛʨʘʬʠʯʝʩʢʫʶ ʠ ʨʘʩʯʝʪʥʫʶ ʯʘʩʪʠ, ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

Mathcad ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʡ ʜʦʢʫʤʝʥʪ-ʰʘʙʣʦʥ ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ, ʥʘ ʕɺʄ ʩʣʝʜʫʝʪ 

ʩʦʟʜʘʪʴ ʧʘʧʢʫ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʬʘʡʣʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ. ɼʣʷ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ 
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ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʜʠʩʢʝ ʉ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʘ ʧʘʧʢʘ STUDENT, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʧʘʧʢʘ, ʠʤʷ ʢʦʪʦʨʦʡ ʧʦʚʪʦʨʷʝʪ ʥʦʤʝʨ ʛʨʫʧʧʳ ʩʪʫʜʝʥʪʘ. ʅʘʧʨʠʤʝʨ, ʩ:\STUDENT\ʉɾɼ_541\ 

ʇʦʩʢʦʣʴʢʫ ʥʝʪ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʧʦ ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʩʦʭʨʘʥʥʦʩʪʴ 

ʬʘʡʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʜʘʥʥʦʡ ʧʘʧʢʝ, ʥʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʧʦ 

ʣʘʙʦʨʘʪʦʨʥʳʤ ʨʘʙʦʪʘʤ ʥʘ ʬʣʝʰ-ʜʠʩʢʝ ʠʣʠ ʢʘʨʪʝ ʧʘʤʷʪʠ. 

ʇʝʨʚʳʤ ʜʝʣʦʤ ʩʣʝʜʫʝʪ, ʟʘʧʫʩʪʠʚ Mathcad, ʦʪʢʨʳʪʴ ʰʘʙʣʦʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʧʦ ʘʜʨʝʩʫ 

ʩ:\STUDENT\MMIR\Lab_3.xmcd. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʜʘʥʥʳʡ ʬʘʡʣ, ʜʦʙʘʚʠʚ 

ʩʚʦʶ ʬʘʤʠʣʠʶ ʠ ʫʢʘʟʘʪʴ ʚʳʙʨʘʥʥʦʝ ʜʣʷ ʝʛʦ ʭʨʘʥʝʥʠʷ ʤʝʩʪʦ, ʥʘʧʨʠʤʝʨ: ʩ:\STUDENT\MMIR 

\ʉɾɼ_541\Lab_3_Ivanov.xmcd. 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʜʦʢʫʤʝʥʪʘ. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʠʩʧʨʘʚʣʝʥʠʝ ʬʘʤʠʣʠʠ, ʠʤʝʥʠ ʠ ʦʪʯʝʩʪʚʘ ʩʪʫʜʝʥʪʘ, ʥʦʤʝʨʘ ʛʨʫʧʧʳ, ʪʘʢʞʝ ʥʘʙʦʨ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʦʡ ʚʚʦʜʷʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʢʪʦʨ-ʩʪʦʣʙʮʳ, ʩʤ. ʨʠʩʫʥʦʢ 2.42. ɺ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʩʠʤʤʝʪʨʠʠ. ɼʣʷ 

ʟʘʤʝʥʳ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʚʝʩʪʠ ʢʫʨʩʦʨ ʥʘ ʠʩʧʨʘʚʣʷʝʤʦʝ ʯʠʩʣʦ, ʠ ʢʣʠʢʥʫʪʴ 

ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʜʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʢʣʘʚʠʰʠ çDelè ʠ çBackspaceè, ʫʜʘʣʷʝʪʩʷ ʩʪʘʨʦʝ ʯʠʩʣʦ 

ʠ ʩ ʢʣʘʚʠʘʪʫʨʳ ʚʚʦʜʠʪʩʷ ʥʦʚʦʝ. ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʙʣʦʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ, ʧʦʜʣʝʞʘʱʠʝ ʢʦʨʨʝʢʪʠʨʦʚʢʝ, ʜʣʷ ʫʜʦʙʩʪʚʘ ʚʳʜʝʣʝʥʳ ʞʝʣʪʳʤ ʮʚʝʪʦʤ, ʘ ʙʣʦʢʠ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʯʠʩʣʝʥʠʡ ʚʳʜʝʣʝʥʳ ʛʦʣʫʙʳʤ ʮʚʝʪʦʤ ʠ ʟʘʢʣʶʯʝʥʳ ʚ ʨʘʤʢʫ. 
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ʈʘʩʯʝʪʥʘʷ ʯʘʩʪʴ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʯʠʩʣʝʥʠʷ ʯʠʩʣʘ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨ-ʩʪʦʣʙʮʘ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʪʨʦʝʥʥʘʷ ʤʘʪʨʠʯʥʘʷ ʬʫʥʢʮʠʷ rows(M) [6,9,12], ʢʦʪʦʨʘʷ ʚʦʟʚʨʘʱʘʝʪ ʯʠʩʣʦ 

ʩʪʨʦʢ ʤʘʪʨʠʮʳ, ʠʤʷ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʦ ʚ ʩʢʦʙʢʘʭ. ɼʘʣʝʝ ʟʘʜʘʝʪʩʷ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ 

ʨʘʥʞʠʨʦʚʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ i, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ. 

ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʨʠʚʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʤʝʨʝ 

ʥʘʙʦʨʘ ʠʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɻʨʘʬʠʢʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʨʠʚʳʭ ʥʝ ʜʦʣʞʥʳ 

ʧʝʨʝʩʝʢʘʪʴʩʷ ʠʣʠ ʩʦʧʨʠʢʘʩʘʪʴʩʷ, ʝʩʣʠ ʧʦʜʦʙʥʦʝ ʧʨʦʠʟʦʰʣʦ, ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ. 

ʇʦʩʪʨʦʝʥʥʳʝ ʛʨʘʬʠʢʠ ʧʦʟʚʦʣʷʶʪ ʚ ʨʝʞʠʤʝ ʪʨʘʩʩʠʨʦʚʢʠ ʜʦʚʦʣʴʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ 

ʜʘʪʳ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ 0ʉ̄ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʢʨʠʚʳʭ. ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʪʨʘʩʩʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʫʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ ʜʦʢʫʤʝʥʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʪʦʯʥʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ ʤʝʩʪʦ ʧʝʨʝʩʝʯʝʥʠʷ 

ʛʨʘʬʠʢʘ ʩ ʦʩʴʶ ʘʙʩʮʠʩʩ. 

ɼʣʷ ʚʢʣʶʯʝʥʠʷ ʨʝʞʠʤʘ ʪʨʘʩʩʠʨʦʚʢʠ ʩʣʝʜʫʝʪ ʱʝʣʢʥʫʪʴ ʚ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʘ 

ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʠ ʚʳʙʨʘʪʴ ʚ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʧʫʥʢʪ ʊʨʘʩʩʠʨʦʚʢʘ (ʨʠʩʫʥʦʢ 2.43). ʅʘ 

ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʪʨʘʩʩʠʨʦʚʢʠ (ʨʠʩʫʥʦʢ 2.44). ʇʦʩʣʝ ʱʝʣʯʢʘ ʣʝʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ ʧʦʣʝ ʛʨʘʬʠʢʘ ʧʦʷʚʣʷʶʪʩʷ ʜʚʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ. ʇʨʠ 

ʧʝʨʝʤʝʱʝʥʠʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʡ (ʪʦʯʢʠ ʧʨʠʮʝʣʘ) ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʦʢʥʘ ʪʨʘʩʩʠʨʦʚʢʠ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʝʝ 

ʢʦʦʨʜʠʥʘʪʳ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʪʨʘʩʩʠʨʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʫʙʨʘʪʴ ʬʣʘʞʦʢ ʚ ʧʦʟʠʮʠʠ 

ʆʪʩʣʝʞʠʚʘʪʴ ʪʦʯʢʠ ʜʘʥʥʳʭ. ɽʩʣʠ ʬʣʘʞʦʢ ʫʩʪʘʥʦʚʣʝʥ, ʪʦ ʣʠʥʠʷ ʪʨʘʩʩʠʨʦʚʢʠ ʙʫʜʝʪ 

ʩʣʝʜʦʚʘʪʴ ʚʜʦʣʴ ʛʨʘʬʠʢʘ ʧʦ ʪʦʯʢʘʤ ʧʝʨʝʣʦʤʘ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ 

ʚʩʝʡ ʦʙʣʘʩʪʠ ʛʨʘʬʠʢʘ. 
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ʈʠʩʫʥʦʢ 2.44 ï ɺʠʜ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ ʪʨʘʩʩʠʨʦʚʢʠ 

 

ʉʤʝʱʝʥʠʷ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʪʝʣʷ ʤʳʰʠ, ʧʨʠ 

ʵʪʦʤ ʣʝʚʘʷ ʢʣʘʚʠʰʘ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ. ʊʦʯʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʪʦʯʢʠ ʧʨʠʮʝʣʘ ʚ ʤʝʩʪʦ 

ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʬʠʢʘ ʩ ʦʩʴʶ ʘʙʩʮʠʩʩ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʠʟʫʘʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ 

ʢʦʦʨʜʠʥʘʪʳ Y ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ Y-ʢʦʦʨʜʠʥʘʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʦ ʢ 

ʥʫʣʶ. ʅʘʞʘʪʠʝ ʢʥʦʧʢʠ ʂʦʧʠʨʦʚʘʪʴ ʍ ʩʢʦʧʠʨʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʯʠʩʣʦ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ. 

ɼʘʣʝʝ ʫʜʘʣʷʝʪʩʷ ʩʪʘʨʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ t ʜʦ ʧʦʷʚʣʝʥʠʷ ʤʝʩʪʦʟʘʧʦʣʥʠʪʝʣʷ (Ʈ) (ʨʠʩʫʥʦʢ 
2.45) ʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ ɺʩʪʘʚʠʪʴ, ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʚʩʪʘʚʣʷʝʪʩʷ ʥʦʚʦʝ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʩʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ t ʙʫʜʫʪ ʠʩʧʨʘʚʣʝʥʳ, ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 
ʙʫʜʝʪ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʚʳʭʦʜʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʧʦ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ˉ3 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 2.46 ï 2.47.  

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʜʦʢʫʤʝʥʪ ʙʫʜʝʪ ʦʪʨʝʜʘʢʪʠʨʦʚʘʥ, ʥʝ ʟʘʙʫʜʴʪʝ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʳʡ ʬʘʡʣ ʥʘ 

ʚʳʙʨʘʥʥʦʤ ʥʦʩʠʪʝʣʝ, ʘ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ ʝʛʦ ʥʘ ʧʝʯʘʪʴ, ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʢʦʤʘʥʜʦʡ 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʦʩʤʦʪʨ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʜʦʢʫʤʝʥʪʘ. ɺ ʩʣʫʯʘʝ 

ʧʦʧʘʜʘʥʠʷ ʛʨʘʥʠʮ ʩʪʨʘʥʠʮ ʥʘ ʙʣʦʢʠ ʚʳʯʠʩʣʝʥʠʷ ʠʣʠ ʛʨʘʬʠʢʠ ʩʣʝʜʫʝʪ ʚʥʝʩʪʠ ʦʢʦʥʯʘʪʝʣʴʥʫʶ 

ʧʨʘʚʢʫ ʜʦʢʫʤʝʥʪʘ, ʠʩʢʣʶʯʘʶʱʫʶ ʵʪʦʪ ʤʦʤʝʥʪ. 
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ʈʠʩʫʥʦʢ 2.46 ï ɼʦʢʫʤʝʥʪ-ʰʘʙʣʦʥ Mathcad Lab_3.xmcd (ʥʘʯʘʣʦ) 
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ʈʠʩʫʥʦʢ 2.47 ï ɼʦʢʫʤʝʥʪ-ʰʘʙʣʦʥ Mathcad Lab_3.xmcd (ʦʢʦʥʯʘʥʠʝ) 

 

ɼʣʷ ʪʝʭ ʩʪʫʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʥʝ ʫʩʧʝʚʘʶʪ ʥʘ ʟʘʥʷʪʠʠ ʨʘʩʧʝʯʘʪʘʪʴ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʜʦʢʫʤʝʥʪ, ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʵʪʦ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ, 

ʥʘ ʕɺʄ, ʛʜʝ Mathcad ʥʝ ʫʩʪʘʥʦʚʣʝʥ. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ï ʟʘʧʠʩʴ ʛʦʪʦʚʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʚ ʬʦʨʤʘʪʝ  *.rtf. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʤʝʥʶ ʌʘʡʣ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ 

ʉʦʭʨʘʥʠʪʴ ʢʘʢé ʠ ʚ ʧʦʷʚʠʚʰʝʤʩʷ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ (ʨʠʩʫʥʦʢ 2.48) ʚ ʨʘʩʢʨʳʚʘʶʱʝʤʩʷ ʩʧʠʩʢʝ 

ʧʦʣʷ ʊʠʧ ʬʘʡʣʘ ʫʢʘʟʘʪʴ ʬʦʨʤʘʪ ʟʘʧʠʩʠ Rich Text Format File (*.rtf), ʝʩʣʠ ʦʪʢʨʳʪʠʝ ʠ ʧʝʯʘʪʴ 

ʬʘʡʣʘ ʧʣʘʥʠʨʫʝʪʩʷ ʚ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ MS Word. ɽʩʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ MS 
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Internet Explorer, ʟʘʧʠʩʴ ʬʘʡʣʘ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʝʩʪʠ ʚ ʬʦʨʤʘʪʝ HTML File (*.html). ɺ ʧʝʨʚʦʤ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʜʦʢʫʤʝʥʪ ʧʦʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʘʚʢʠ, ʪʘʢ ʢʘʢ ʦʥ 

ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʨʠʛʠʥʘʣʘ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʩʦʭʨʘʥʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʤ ʜʝʣʘʪʴ ʚ 

ʦʪʜʝʣʴʥʫʶ ʧʘʧʢʫ, ʪʘʢ ʢʘʢ ʧʦʤʠʤʦ ʩʘʤʦʛʦ ʬʘʡʣʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ *.html ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ 

ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʬʘʡʣʳ ʬʦʨʤʘʪʘ *.jpg, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʦ ʩʦʜʝʨʞʠʤʦʝ ʦʪʜʝʣʴʥʳʭ 

ʙʣʦʢʦʚ (ʬʦʨʤʫʣʴʥʳʭ, ʪʝʢʩʪʦʚʳʭ, ʛʨʘʬʠʯʝʩʢʠʭ). ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʬʘʡʣʦʚ ʚʝʣʠʢʦ ʠ, ʢʘʢ ʥʝ 

ʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʨʘʚʥʦ ʯʠʩʣʫ ʙʣʦʢʦʚ ʠʩʭʦʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ Mathcad. ʊʨʝʪʠʡ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʩʘʤʳʡ ʧʨʦʩʪʦʡ. ʅʝʦʙʭʦʜʠʤʦ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʚʳʜʝʣʠʪʴ ʚʩʝ ʙʣʦʢʠ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʚ Mathcad ʜʦʢʫʤʝʥʪʘ ʠ ʩʢʦʧʠʨʦʚʘʪʴ ʠʭ ʚ ʙʫʬʝʨ ʦʙʤʝʥʘ. ɼʘʣʝʝ ʦʪʢʨʳʚ MS 

Word ʩʢʦʧʠʨʦʚʘʪʴ ʠʟ ʙʫʬʝʨʘ ʦʙʤʝʥʘ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʠ ʟʘʧʫʩʪʠʪʴ ʜʦʢʫʤʝʥʪ ʥʘ ʧʝʯʘʪʴ. 

 

 
ʈʠʩʫʥʦʢ 2.48 ï ʉʦʭʨʘʥʝʥʠʝ ʜʦʢʫʤʝʥʪʘ Mathcad ʚʦ ʚʥʝʰʥʠʭ ʬʦʨʤʘʪʘʭ 

 

2.3.5. ɺʳʚʦʜʳ ʧʦ ʨʘʙʦʪʝ 

1. ʈʘʩʯʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʩʧʝʯʘʪʢʝ. 

2. ɿʥʘʢʦʤʩʪʚʦ ʩ ʩʠʩʪʝʤʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ Mathcad ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʜʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʜʦʙʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʥʘʫʯʥʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ. 

3. ɻʨʘʬʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʥʳ ʨʝʘʣʠʟʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʨʦʝʥʠʝ 

ʛʨʘʬʠʢʦʚ, ʥʦ ʠ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʝʝ ʠʟʫʯʠʪʴ ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʥʠʭ, ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʮʝʜʫʨʳ ʪʨʘʩʩʠʨʦʚʢʠ. 
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