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ʉ.ʃ. ʅʘʜʪʦʯʽʡ 
ʅʇʋ ʽʤʝʥʽ ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ 

 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ  

ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 
 

1. ɺʩʪʫʧ. ʆʩʚʽʪʘ ʽ ʥʘʫʢʘ ʟʘʚʞʜʠ ʙʫʣʠ,  ̒ʽ ʙʫʜʫʪʴ ʬʫʥʜʘʤʝʥʪʦʤ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʛʨʝʩʫ 
ʩʫʩʧʽʣʴʩʪʚʘ, ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ 
ʜʝʨʞʘʚʠ. ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʢʨʦʢʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 
ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʩʘʤʦʩʪʚʝʨʜʞʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ 
ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʢʪʨʠʥʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ, ʾʾ ʧʨʽʦʨʠʪʝʪʦʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫ ̒ʧʦʜʘʣʴʰʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-
ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʠ, ʧʽʜʛʦʪʦʚʢʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ 
ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ [1]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫ 
ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʚʽʣʴʥʷʻ ʚʽʜ ʨʫʪʠʥʥʠʭ ʪʝʭʥʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʜʦʟʚʦʣʷʻ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʩʘʤʝ ʥʘ ʪʠʭ 
ʧʨʦʙʣʝʤʘʭ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʟʤʽʩʪ ʛʣʠʙʦʢʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ. ʄʦʞʣʠʚʦ, ʪʘʢʝ ʟʦʩʝʨʝʜʞʝʥʥʷ ʻ ʮʽʢʘʚʠʤ ʽ 
ʜʦʩʪʫʧʥʠʤ ʥʝ ʜʣʷ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ ʽ ʪʦʤʫ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʚʠʢʣʘʜʘʯ ʤʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʨʦʙʦʪʫ ʟ̔ ʩʚʦʾʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʠʥʮʠʧʽʚ 
ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽ ʾʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ  ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʥʘʙʫʚʘʻ 
ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʩʧʨʠʷʪʠʤʝ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʫ 
ʩʚʦʾʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʠʚʯʘʪʠʤʫʪʴ ʽ ʩʚʦʾʭ ʫʯʥʽʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 
ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʥʘʚʯʘʣʴʥʦʾ ʽ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʧʦʩʽʙʥʠʢʫ [2] ʨʦʟʛʣʷʥʫʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʪʘ ʧʨʦʛʨʘʤʠ GRAN1 ʜʣʷ 
ʩʫʧʨʦʚʦʜʫ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʣʝʤʝʥʪʽʚ ʩʪʦʭʘʩʪʠʢʠ, ʚ ʩʝʨʝʜʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ.  

ʋ ʩʪʘʪʪʽ [3] ʥʘʚʝʜʝʥʦ ʜʝʷʢʽ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʾʭ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ï ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ Microsoft Excel. 

ʄʝʪʦʜʠʮ ̔ʥʘʚʯʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʦʭʘʩʪʠʢʠ ʫʯʥʽʚ ʩʝʨʝʜʥʽʭ ʰʢʽʣ ʧʨʠʩʚʷʯʝʥ ̔ʨʦʙʦʪʠ ʄ.ʁ. ʗʜʨʝʥʢʘ, 
ʄ.ɯ. ɾʘʣʜʘʢʘ, ɻ.ʆ. ʄʠʭʘʣʽʥʘ, ʗ.ʉ. ɹʨʦʜʩʴʢʦʛʦ, ɿ.ɯ. ʉʣʻʧʢʘʥʴ, ɯ.ʉ. ʉʦʢʦʣʦʚʩʴʢʦʾ, ʊ.ʄ. ʍʤʘʨʠ ʪʘ ʽʥ. 

ɼʘʥʘ ʩʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 
ʥʘʚʯʘʥʥʽ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʩʪʫʜʝʥʪʽʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿ ʫ ʢʫʨʩʽ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʇʨʠ ʥʘʚʯʘʥʥʽ 
ʩʪʫʜʝʥʪʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʜʘʛʦʛʽʯʥʽ 
ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ (ʇʇɿ) ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʘʢʠʭ ʪʝʤ:  

1) ʌʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʪʘ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ 
(ʟʘʚʜʘʥʥʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʯʠ ʤʦʞʝ ʜʘʥʘ ʬʫʥʢʮʽʷ ʙʫʪʠ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʯʠ ʱʽʣʴʥʽʩʪʶ 
ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʜʣʷ ʜʝʷʢʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ).  
ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʇʇɿ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʜʘʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʦʙʯʠʩʣʝʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ. ʊʦʤʫ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʘʢʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʷʢ GRAN1 ʯʠ FNGraph. 
ʆʙʠʜʚʽ ʧʨʦʛʨʘʤʠ ʧʨʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʧʨʦʪʝ ʧʝʨʰʘ ʦʩʥʘʱʝʥʘ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤ ʫʢʨʘʾʥʦʤʦʚʥʠʤ 
ʽʥʪʝʨʬʝʡʩʦʤ. ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʇʇɿ GRAN1 ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʟʘʧʠʩʽ ʚʠʨʘʟʫ ʬʫʥʢʮʽʾ 
ʯʠ ʤʝʞ ʽʥʪʝʛʨʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɿʤʽʥʘ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʥʠʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ 
ʪʠʭ ʦʙôʻʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʮʝʡ ʧʘʨʘʤʝʪʨ. ʊʦʤʫ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʦʮʽʣʴʥʦ ʥʘʜʘʚʘʪʠ ʧʝʨʝʚʘʛʫ ʇʇɿ 
GRAN1. 

2) ʅʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʧʦʙʫʜʦʚʘ ʛʨʘʬʽʢʘ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, 
ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʡʦʛʦ ʚʠʛʣʷʜʫ ʧʨʠ ʟʤʽʥʽ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ 
ʧʦʧʘʜʘʥʥʷ ʟʥʘʯʝʥʴ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʫ ʟʘʜʘʥʠʡ ʧʨʦʤʽʞʦʢ ʪʘ ʦʙʝʨʥʝʥʦʾ 
ʜʦ ʥʝʾ ʟʘʜʘʯʽ, ʜʝʤʦʥʩʪʨʘʮʽʷ Ăʧʨʘʚʠʣʘ ʪʨʴʦʭ ʩʠʛʤò).  
ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN1 ʜʦʩʪʘʪʥʴʦ ʩʪʚʦʨʠʪʠ ʦʜʥʫ ʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ ʽ 

ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʩʪʘʚʣʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ.  
ɼʝʷʢʽ ʟʘʜʘʯʽ ʟ ʮʽʻʾ ʪʝʤʠ ʨʦʟʛʣʷʥʫʪʽ ʫ ʩʪʘʪʪʽ [4]. 

3) ʆʩʥʦʚʥʽ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ (ʧʦʙʫʜʦʚʘ ʧʦʣʽʛʦʥʫ, ʛʽʩʪʦʛʨʘʤʠ, ʝʤʧʽʨʠʯʥʦʾ ʬʫʥʢʮʽʾ 
ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʦʙʯʠʩʣʝʥʥʷ ʚʠʙʽʨʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ ʧʨʦ ʨʽʚʥʽʩʪʴ 
ʜʚʦʭ ʨʦʟʧʦʜʽʣʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ).  
ɺʩʽ ʨʫʪʠʥʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʷʢʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʘʛʘʶʪʴ ʜʫʞʝ ʙʘʛʘʪʦ 

ʯʘʩʫ, ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ  ʢʦʤʧôʶʪʝʨʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʠʜʽʣʠʪʠ ʮʽʡ ʪʝʤʽ 
ʜʦʩʪʘʪʥʶ ʫʚʘʛʫ, ʱʦ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ.  

ɿʘʨʘʟ ʽʩʥʫʻ ʙʘʛʘʪʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʘʢʝʪʽʚ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ. ʈʘʟʦʤ ʟ ʪʠʤ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿ GRAN1 ʘʙʦ ʧʘʢʝʪʫ Microsoft Excel ʪʘʢʝ ʦʧʨʘʮʶʚʘʥʥʷ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʠʪʴ 
ʧʦʚʥʦ. 
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                                     ʈʠʩ. 1                                                                       ʈʠʩ. 2 

ɼʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʫ ʧʨʦʛʨʘʤʽ GRAN1 ʧʝʨʝʜʙʘʯʝʥʠʡ ʩʧʝʮʽʘʣʴʥʠʡ ʪʠʧ 
ʟʘʣʝʞʥʦʩʪʽ ï Ăʉʪʘʪʠʩʪʠʯʥʘ ʚʠʙʽʨʢʘò. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʦʛʦ ʦʙôʻʢʪʘ ʮʴʦʛʦ ʪʠʧʫ ʫ ʚʽʢʥʽ Ăɼʘʥʽ 
ʩʪʘʪʠʩʪʠʯʥʦʾ ʚʠʙʽʨʢʠò (ʨʠʩ. 1) ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʜʽʦʢʥʦʧʦʢ ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʈʦʟʧʦʜʽʣ (ʜʠʩʢʨʝʪʥʠʡ ʯʠ 
ʥʝʧʝʨʝʨʚʥʠʡ), ʊʠʧ ʜʘʥʠʭ (ʯʘʩʪʦʪʠ, ʚʽʜʥʦʩʥʽ ʯʘʩʪʦʪʠ ʯʠ ʚʘʨʽʘʥʪʠ), ʊʠʧ ʛʨʘʬʽʢʘ (ʧʦʣʽʛʦʥ ï ʜʣʷ 
ʜʠʩʢʨʝʪʥʦʛʦ, ʛʽʩʪʦʛʨʘʤʘ ï ʜʣʷ ʥʝʧʝʨʝʨʚʥʦʛʦ ʯʠ ʝʤʧʽʨʠʯʥʘ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ F

*
(x)). 

ʋ ʧʘʢʝʪʽ Microsoft Excel ʻ ʮʽʣʠʡ ʨʷʜ Ăʩʪʘʪʠʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡò, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 
ʦʧʨʘʮʶʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ (ʈʠʩ. 2), ʘ ʪʘʢʦʞ  ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʢʽʣʴʢʦʤʘ ʚʠʙʽʨʢʘʤʠ 
ʪʘ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʪʘʢ ʟʚʘʥʠʡ ʇʘʢʝʪ ʘʥʘʣʽʟʫ (ʈʠʩ. 3) [5].  

  
ʈʠʩ. 3 

3. ʇʨʠʢʣʘʜʠ ʟʘʜʘʯ. ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʟʘʜʘʯ. 
ʗʢ ʚʽʜʦʤʦ, ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʻ ʧʦʥʷʪʪʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʘ ʦʜʥʠʤ 

ʽʟ ʟʘʩʦʙʽʚ ʦʧʠʩʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʻ ʚʽʜʧʦʚʽʜʥʘ 
ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. ʅʝʭʘʡ ʍ ï ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ, ʪʦʜʽ ʬʫʥʢʮʽʶ 

xEʍEPxFX )(:)(  ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ 

ʚʝʣʠʯʠʥʠ ʍ. ɺʦʥʘ ʤʘʻ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

1. ).;(,0)( xxF  

2. 0)(lim)( xFF
x

. 

3. 1)(lim)( xFF
x

. 

4. ʅʝʩʧʘʜʥʘ, ʪʦʙʪʦ ʷʢʱʦ 21 xx , ʪʦ )()( 21 xFxF . 

5. ʅʝʧʝʨʝʨʚʥʘ ʟʣʽʚʘ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ, ʪʦʙʪʦ )()0( xFxF  Rx . 

ʂʦʞʥʫ ʬʫʥʢʮʽʶ F, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʥʘʚʝʜʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ 
ʡʤʦʚʽʨʥʦʩʪʝʡ ʜʣʷ ʜʝʷʢʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ. ʉʘʤʝ ʪʦʤʫ ʚʣʘʩʪʠʚʦʩʪʽ 1-5 ʥʘʟʠʚʘʶʪʴ 
ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤʠ. 

ʗʢʱʦ ʡʤʦʚʽʨʥʽʩʥʘ ʤʽʨʘ P  ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʪʦʯʢʘʭ ʭ1, ʭ2, ...: 

)()()0()}{( kkkk xFxFxFxP  ʽ 1})({
k

kxP ,  

ʪʦ ʮʶ ʤʽʨʫ ʽ ʚʽʜʧʦʚʽʜʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ F(ʭ) ʥʘʟʠʚʘʶʪʴ ʜʠʩʢʨʝʪʥʦʶ. ʈʦʟʧʦʜʽʣ 
ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ɋ=(ïÐ; +Ð), ʱʦ ʦʧʠʩʫʻʪʴʩʷ ʜʠʩʢʨʝʪʥʦʶ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, 
ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʩʢʨʝʪʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ɋ. 

ʇʨʠ ʮʴʦʤʫ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʭk ʚʧʦʨʷʜʢʦʚʘʥʽ ʟʘ ʟʨʦʩʪʘʥʥʷʤ (ʥʘʧʨʠʢʣʘʜ, ʭ1< ʭ2<...), ʪʦ ʬʫʥʢʮʽʷ F(x) 
ʜʠʩʢʨʝʪʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʻ ʢʫʩʢʦʚʦ ʩʪʘʣʦʶ ʽ ʤʘʻ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʨʦʟʨʠʚ ʧʝʨʰʦʛʦ ʨʦʜʫ. 

ʗʢʱʦ ʬʫʥʢʮʽʷ F(x) ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʝʧʝʨʝʨʚʥʘ, ʪʦ ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ 
ʥʘʟʠʚʘʶʪʴ ʥʝʧʝʨʝʨʚʥʠʤ.  
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ʗʢʱʦ ʬʫʥʢʮʽʶ F(x) ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ),(  ʤʦʞʥʘ ʟʘʜʘʪʠ ʨʽʚʥʽʩʪʶ 

RxdttfxF

x

,)()( , ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ f(ʭ) ï ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʧʨʠʯʦʤʫ: 

1) 0)(xf   ̔2) 1)( dxxf  (ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ), ʪʦ ʪʘʢʠʡ 

ʨʦʟʧʦʜʽʣ ʥʘʟʠʚʘʻʪʴʩʷ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʠʤ.  
ʇʨʠ ʮʴʦʤʫ )()( xFxf  ʤʘʡʞʝ ʩʢʨʽʟʴ ʥʘ ),( . 

ʅʝʧʝʨʝʨʚʥʘ ʬʫʥʢʮʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ F(x), ʜʣʷ ʷʢʦʾ ʤʘʡʞʝ ʩʢʨʽʟʴ 0)(xF , ʥʝ ʻ ʘʙʩʦʣʶʪʥʦ 

ʥʝʧʝʨʝʨʚʥʦʶ  ̔ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʥʛʫʣʷʨʥʦʶ. ɺ̔ ʜʧʦʚʽʜʥʠʡ ʾʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘʢʦʞ ʥʘʟʠʚʘʻʪʴʩʷ 
ʩʠʥʛʫʣʷʨʥʠʤ. 

ɺʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʜʦʚʽʣʴʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ 
)()()()( 332211 xFaxFaxFaxF , 

ʜʝ )(1 xF  ï ʜʠʩʢʨʝʪʥʘ, )(2 xF  ï ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʘ, )(3 xF  ï ʩʠʥʛʫʣʷʨʥʘ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ; 

3,2,1,0,1321 ʽaaaa ʽ . ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ ʚʩʽ ʘ̔ < 1, ʪʦ ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʥʘʟʠʚʘʶʪʴ ʤʽʰʘʥʠʤ. 
ɿʘʜʘʯʘ 1.  

1. ɿôʷʩʫʚʘʪʠ, ʷʢʽ ʟ ʧʦʜʘʥʠʭ ʥʠʞʯʝ ʬʫʥʢʮʽʡ ʻ ʬʫʥʢʮʽʷʤʠ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ: 

1) 
xeexF )( ; 2) arctgxxF

2

1

4

3
)( ;   3) )()( arcctgxAxF ;  

4) 
;0,

,0,0
)(

xʷʢʱʦxA

xʷʢʱʦ
xF     5) 

;0),(

,0,1)(
)(

xʷʢʱʦxsign

xʷʢʱʦxsign
xF   

6) 

;0,1

,01},{

,1,0

)(

xʷʢʱʦ

xʷʢʱʦx

xʷʢʱʦ

xF     7) 

;9,1

,91,)1(2

,1,0

)(

xʷʢʱʦ

xʷʢʱʦxA

xʷʢʱʦ

xF   

8) 

;2,1

,21,
4

3

,10,
4

1

2
sin

2

1

,01,
4

5
][

,1,0

)(

xʷʢʱʦ

xʷʢʱʦ

xʷʢʱʦ
x

xʷʢʱʦx

xʷʢʱʦ

xF    9) 

;4,1

,40,
4

,0,0

)(

xʷʢʱʦ

xʷʢʱʦ
x

xʷʢʱʦ

xF   

10) 
;1,1

,1,0
)(

)1( xʷʢʱʦeA

xʷʢʱʦ
xF

xA
   11) 

.0,
1

1

,0,0
)(

x
x

e

x
xF x  

2. ʗʢʱʦ F(x) ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʪʦ ʧʦʙʫʜʫʚʘʪʠ ʾʾ ʛʨʘʬʽʢ ʽ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʡ 
ʨʦʟʧʦʜʽʣ ʚʦʥʘ ʟʘʜʘʻ: ʜʠʩʢʨʝʪʥʠʡ, ʥʝʧʝʨʝʨʚʥʠʡ ʯʠ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʠʡ. 

ʈʦʟʚôʷʟʘʥʥʷ. ʑʦʙ ʚʩʪʘʥʦʚʠʪʠ, ʯʠ ʻ ʜʘʥʘ ʬʫʥʢʮʽʷ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʜʝʷʢʦʾ 
ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʪʨʝʙʘ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʟʘʜʦʚʦʣʴʥʷʻ ʚʦʥʘ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ. ʗʢʱʦ ʘʥʘʣʽʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽ ï ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ. ʆʪʞʝ, 
ʧʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢʠ ʜʘʥʠʭ ʬʫʥʢʮʽʡ ʽ ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ ʚʩʪʘʥʦʚʠʤʦ, ʯʠ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʚʝʜʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 
ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ. 

ɿʘʜʘʯʽ 3), 4), 7), 10), ʷʢʽ ʤʽʩʪʷʪʴ ʧʘʨʘʤʝʪʨ ɸ, ʜʦʮʽʣʴʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʟ ʜʦʧʦʤʦʛʦʶ ʇʇɿ GRAN1, 
ʟʘʜʘʯʫ 5) ʟ ʬʫʥʢʮʽʻʶ sign(x) ï ʟ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ FNGraph, ʜʣʷ ʨʝʰʪʠ ʟʘʜʘʯ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʙʫʜʴ-ʷʢʫ ʟ ʮʠʭ ʧʨʦʛʨʘʤ. 

1, 2. ɿ ʨʠʩ. 4 ʚʠʜʥʦ, ʱʦ, ʤʘʙʫʪʴ, ʦʙʠʜʚʽ ʬʫʥʢʮʽʾ ʥʝʧʝʨʝʨʚʥʽ ʽ ʥʝʩʧʘʜʥʽ, ʘʣʝ ʜʣʷ ʜʨʫʛʦʾ, ʩʢʦʨʽʰ ʟʘ ʚʩʝ, 
ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʜʨʫʛʘ ʚʣʘʩʪʠʚʽʩʪʴ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. ʇʝʨʝʢʦʥʘʚʰʠʩʴ, ʱʦ ʜʣʷ ʮʽʻʾ ʬʫʥʢʮʽʾ 
F(ïÐ) = 0,5 Í 0, ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʬʫʥʢʮʽʷ 2) ʥʝ ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. ʌʫʥʢʮʽʷ 1), ʷʢ 
ʧʽʜʪʚʝʨʜʞʫʻ ʧʝʨʝʚʽʨʢʘ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʻ ʬʫʥʢʮʽʻʶ ʥʝʧʝʨʝʨʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʜʝʷʢʦʾ 
ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ. ɸ ʽʩʥʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʥʦʾ ʧʦʭʽʜʥʦʾ ʚʽʜ F(ʭ) ʥʘ ʚʩʽʡ ʯʠʩʣʦʚʽʡ ʧʨʷʤʽʡ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, 
ʱʦ F(ʭ) ʟʘʜʘʻ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʠʡ ʨʦʟʧʦʜʽʣ. ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢʱʦ )(xF  ʽʩʥʫʻ ʣʠʰʝ ʤʘʡʞʝ ʩʢʨʽʟʴ, ʪʦ ʮʝ 

ʥʝ ʛʘʨʘʥʪʫʻ ʘʙʩʦʣʶʪʥʦʾ ʥʝʧʝʨʝʨʚʥʦʩʪʽ F(x). ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʡ ʩʠʥʛʫʣʷʨʥʦʶ. ʊʦʤʫ ʪʨʝʙʘ ʧʝʨʝʚʽʨʷʪʠ 

ʨʽʚʥʽʩʪʴ 
x

dttFxF )()( . 
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3. ɿʤʽʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ɸ (ʚ GRAN1 ʡʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʈ1), ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʶʯʠ ʤʘʩʰʪʘʙ 

ʪʘ ʢʨʦʢ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʣʠʰʝ ʧʨʠ ɸ å 0,3183 (ʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ï 
1

) F(ʭ) ʻ 

ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʧʨʠʯʦʤʫ ʨʦʟʧʦʜʽʣ ʙʫʜʝ ʥʝʧʝʨʝʨʚʥʠʤ (ʈʠʩ. 5). ʆʩʢʽʣʴʢʠ )(xF  ʽʩʥʫʻ 

Rx  ʽ ʻ ʥʝʧʝʨʝʨʚʥʦʶ ʬʫʥʢʮʽʻʶ, ʪʦ F(ʭ) ʟʘʜʘʻ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ. 

   
ʈʠʩ. 4. ɼʦ ʟʘʜʘʯ 1.1 ʽ 1.2                                              ʈʠʩ. 5. ɼʦ ʟʘʜʘʯʽ 1.3 

  
ʈʠʩ. 6. ɼʦ ʟʘʜʘʯʽ 1.4                                            ʈʠʩ. 7. ɼʦ ʟʘʜʘʯʽ 1.5 

  
ʈʠʩ. 8. ɼʦ ʟʘʜʘʯʽ 1.6                                            ʈʠʩ. 9. ɼʦ ʟʘʜʘʯʽ 1. 7 
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ʈʠʩ. 10. ɼʦ ʟʘʜʘʯʽ 1.7                                           ʈʠʩ. 11. ɼʦ ʟʘʜʘʯʽ 1.8 

  
ʈʠʩ. 12. ɼʦ ʟʘʜʘʯʽ 1.9                                         ʈʠʩ. 13. ɼʦ ʟʘʜʘʯʽ 1.10 

  
ʈʠʩ. 14. ɼʦ ʟʘʜʘʯʽ 1.11                                        ʈʠʩ. 15. ɼʦ ʟʘʜʘʯʽ 2.1  

4. ʇʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʘ ɸ ʬʫʥʢʮʽʷ F(ʭ) ʥʝ ʙʫʜʝ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ 
(ʧʨʠ 0ɸ  ʧʦʨʫʰʫʻʪʴʩʷ ʪʨʝʪʷ ʚʣʘʩʪʠʚʽʩʪʴ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ, ʧʨʠ 0ɸ ï ʪʨʝʪʷ ʽ ʯʝʪʚʝʨʪʘ) (ʈʠʩ. 6). 

5. F(ʭ) ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʧʨʠʯʦʤʫ ʨʦʟʧʦʜʽʣ ʙʫʜʝ ʜʠʩʢʨʝʪʥʠʤ (ʈʠʩ. 7 ʽ 
ʜʦʜʘʪʢʦʚʘ ʧʝʨʝʚʽʨʢʘ ʣʽʚʦʩʪʦʨʦʥʥʴʦʾ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʬʫʥʢʮʽʾ ʫ ʪʦʯʮʽ ʭ = 0). 

6. F(ʭ) ʥʝ ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʦʩʢʽʣʴʢʠ ʧʦʨʫʰʫʶʪʴʩʷ ʯʝʪʚʝʨʪʘ ʽ ʧôʷʪʘ ʚʣʘʩʪʠʚʦʩʪʽ 
(F(0ï0)=F(0+0)=1, ʘʣʝ F(0)=0) (ʈʠʩ. 8). ʈʘʟʦʤ ʟ ʪʠʤ, ʧʝʨʝʚʠʟʥʘʯʠʚʰʠ ʮʶ ʬʫʥʢʮʽʶ ʚ ʥʫʣʽ, ʧʦʢʣʘʚʰʠ 
F(0)=1, ʧʝʨʝʪʚʦʨʠʤʦ F(ʭ) ʚ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. 

7. ʇʨʠ 25,00 ɸ  F(ʭ) ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʧʨʠʯʦʤʫ ʧʨʠ ɸ = 0 ʨʦʟʧʦʜʽʣ ʙʫʜʝ 
ʜʠʩʢʨʝʪʥʠʤ, ʧʨʠ ɸ = 0,25 ï ʥʝʧʝʨʝʨʚʥʠʤ (ʽʩʥʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʥʦʾ ʧʦʭʽʜʥʦʾ )(xF , ʢʦʣʠ ʭ Í 1, ʭ Í 9, ʜʣʷ ʷʢʦʾ 

x

dttFxF )()(  ʛʦʚʦʨʠʪʴ ʧʨʦ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʠʡ ʨʦʟʧʦʜʽʣ), ʧʨʠ 0 < ɸ < 0,25 ï ʤʽʰʘʥʠʤ (ʈʠʩ. 9, 10). 

ʇʨʠ ʽʥʰʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʘ ɸ ʧʦʨʫʰʫʻʪʴʩʷ ʯʝʪʚʝʨʪʘ ʚʣʘʩʪʠʚʽʩʪʴ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ (ʬʫʥʢʮʽʷ ʥʝ ʻ 
ʥʝʩʧʘʜʥʦʶ). 

8. F(ʭ) ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʧʨʠʯʦʤʫ ʨʦʟʧʦʜʽʣ ʙʫʜʝ ʤʽʰʘʥʠʤ (ʈʠʩ. 11 ʽ ʜʦʜʘʪʢʦʚʘ 
ʧʝʨʝʚʽʨʢʘ ʣʽʚʦʩʪʦʨʦʥʥʴʦʾ ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʬʫʥʢʮʽʾ ʫ ʪʦʯʢʘʭ ʨʦʟʨʠʚʫ). 
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9. F(ʭ) ʥʝ ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʦʩʢʽʣʴʢʠ ʧʦʨʫʰʫʻʪʴʩʷ ʜʨʫʛʘ ʫʤʦʚʘ (ʚ ʪʦʯʢʘʭ 
ʨʦʟʨʠʚʫ ʬʫʥʢʮʽʷ ʻ ʥʝʧʝʨʝʨʚʥʦʶ ʩʧʨʘʚʘ ʽ ʥʝ ʻ ʥʝʧʝʨʝʨʚʥʦʶ ʟʣʽʚʘ) (ʈʠʩ. 12). 

10. ʇʨʠ 10 ɸ  F(ʭ) ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʧʨʠʯʦʤʫ ʧʨʠ ɸ = 0 ʨʦʟʧʦʜʽʣ ʙʫʜʝ 
ʜʠʩʢʨʝʪʥʠʤ, ʧʨʠ ɸ = 1 ï ʥʝʧʝʨʝʨʚʥʠʤ (ʥʘʚʽʪʴ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʠʤ, ʦʩʢʽʣʴʢʠ )(xF  ʽʩʥʫʻ 1x  ʽ 

x

dttFxF )()( ), ʧʨʠ 0 < ɸ < 1 ï ʤʽʰʘʥʠʤ (ʈʠʩ. 13). ʗʢʱʦ ɸ < 0, ʪʦ )(F , ʪʦʙʪʦ ʧʦʨʫʰʫʻʪʴʩʷ ʪʨʝʪʷ 

ʚʣʘʩʪʠʚʽʩʪʴ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʘ ʷʢʱʦ ɸ > 1, ʬʫʥʢʮʽʷ ʥʝ ʻ ʥʝʩʧʘʜʥʦʶ. 
11. F(ʭ) ʻ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʧʨʠʯʦʤʫ ʨʦʟʧʦʜʽʣ ʙʫʜʝ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʠʤ (ʈʠʩ. 

14), ʦʩʢʽʣʴʢʠ 
x

dttFxF )()( . 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʯʘʩʪʠʥʘ ʩʪʫʜʝʥʪʽʚ ʥʝ ʤʦʞʝ ʨʦʟʚôʷʟʘʪʠ ʧʦʜʽʙʥʫ ʟʘʜʘʯʫ ʥʝ ʪʦʤʫ, ʱʦ ʥʝ ʟʥʘʻ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ, ʘ ʪʦʤʫ, ʱʦ ʥʝ ʤʦʞʝ ʜʦʩʣʽʜʠʪʠ ʜʘʥʫ ʬʫʥʢʮʽʶ; ʧʦʙʫʜʫʚʘʚʰʠ ʞ ʾʾ ʛʨʘʬʽʢ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ ï ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʟʥʘʡʪʠ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʩʪʘʚʣʝʥʝ 
ʧʠʪʘʥʥʷ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʥʝ ʚʘʨʪʦ ʧʝʨʝʙʽʣʴʰʫʚʘʪʠ ʨʦʣʴ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿ, ʽʛʥʦʨʫʶʯʠ ʽʥʰʽ 
ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ. ʊʘʢ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʣʽʚʦʩʪʦʨʦʥʥʶ ʥʝʧʝʨʝʨʚʥʽʩʪʴ ʬʫʥʢʮʽʡ ʫ ʪʦʯʢʘʭ ʨʦʟʨʠʚʫ 
ʤʦʞʥʘ ʣʠʰʝ ʧʽʩʣʷ ʜʦʜʘʪʢʦʚʦʾ ʧʝʨʝʚʽʨʢʠ. ʅʘ ʛʨʘʬʽʢʘʭ, ʧʦʙʫʜʦʚʘʥʠʭ ʟ ʜʦʧʦʤʦʛʦʶ ʇʇɿ, ʮʴʦʛʦ ʥʝ ʚʠʜʥʦ 
(ʈʠʩ. 7, 9, 11, 12). ɸʣʝ ʪʘʢʽ ʛʨʘʬʽʢʠ ʤʦʞʫʪʴ ʜʘʪʠ ʩʪʫʜʝʥʪʘʤ ʽʜʝʶ ʧʨʦ ʟʤʽʥʫ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʪʘʢʠʤ ʯʠʥʦʤ, 
ʱʦʙ ʚʦʥʘ ʩʪʘʣʘ ʬʫʥʢʮʽʻʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʥʘʧʨʠʢʣʘʜ, ʬʫʥʢʮʽʾ 2), 6), 9)). ɹʽʣʴʰ ʪʦʛʦ, ʛʦʚʦʨʠʪʠ 
ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʚʠʭʦʜʷʯʠ ʣʠʰʝ ʟ ʧʦʙʫʜʦʚʘʥʦʾ 
ʯʘʩʪʠʥʠ ʾʾ ʛʨʘʬʽʢʘ, ʥʝ ʤʦʞʥʘ, ʧʦʪʨʽʙʥʝ ʘʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋ ʚʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʧʘʜʢʘʭ, ʜʝ ʨʦʟʧʦʜʽʣ ʙʫʚ ʥʝʧʝʨʝʨʚʥʠʤ, ʚʽʥ ʙʫʚ ʽ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʠʤ. 
ʇʽʩʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʪʫʜʝʥʪʘʤ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜ ʥʝʧʝʨʝʨʚʥʦʾ ʬʫʥʢʮʽʾ 
ʨʦʟʧʦʜʽʣʫ, ʷʢʘ ʥʝ ʻ ʘʙʩʦʣʶʪʥʦ ʥʝʧʝʨʝʨʚʥʦʶ. ɼʣʷ ʜʝʪʘʣʴʥʽʰʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʩʠʥʛʫʣʷʨʥʠʤʠ 
ʬʫʥʢʮʽʷʤʠ ʩʪʫʜʝʥʪʘʤ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʤʦʞʥʘ ʧʦʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʣʽʪʝʨʘʪʫʨʫ, 
ʥʘʧʨʠʢʣʘʜ [6; 7]. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿ GRAN1 ʜʦʟʚʦʣʠʣʦ ʜʣʷ ʦʜʥʠʭ ʬʫʥʢʮʽʡ ʣʝʛʢʦ ʦʜʝʨʞʘʪʠ ʚʽʜʧʦʚʽʜʴ, ʘ ʜʣʷ 
ʽʥʰʠʭ ï ʩʬʦʨʤʫʣʶʚʘʪʠ ʨʦʙʦʯʫ ʛʽʧʦʪʝʟʫ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʷʢʦʾ ʧʦʪʨʝʙʫʻ ʽʥʰʠʭ ʟʘʩʦʙʽʚ.  

ɿʘʜʘʯʘ 2. ɿôʷʩʫʚʘʪʠ, ʢʦʣʠ ʟʘʜʘʥʘ ʬʫʥʢʮʽʷ f(ʭ) ʻ ɦ̔ ʣʴʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ: 
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xʷʢʱʦ

xf  

3) 
);;0(,

,0,0
)(

Axʷʢʱʦarctgx

Axʘʙʦxʷʢʱʦ
xf   4) 

;,

,,0
)(

Axʷʢʱʦarctgx

Axʷʢʱʦ
xf  

5) 
;0,

,0,0
)(

xʷʢʱʦeA

xʷʢʱʦ
xf

Ax
   6) 

;0,

,0,0
)(

xʷʢʱʦeA

xʷʢʱʦ
xf

Ax
  

7) )()( Aʭe Ax

exf ;    8)  2

2

)(

x

eAxf . 

ʈʦʟʚôʷʟʘʥʥʷ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ ʚʠʢʦʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʜʣʷ ʢʦʞʥʦʾ ʬʫʥʢʮʽʾ. 

ʆʩʢʽʣʴʢʠ ʚʩʽ ʟʘʜʘʯʽ ʤʽʩʪʷʪʴ ʧʘʨʘʤʝʪʨ, ʪʦ ʧʦʜʘʤʦ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʇɿ GRAN1. 
1. ɿʤʽʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ɸ (ʈ1 ʫ GRAN1), ʣʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ʧʝʨʰʘ ʚʣʘʩʪʠʚʽʩʪʴ ʱʽʣʴʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ 0ɸ , ʘ ʚʠʢʦʥʘʥʥʷ ʦʙʦʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ï ʧʨʠ ɸ = 0,5 (ʈʠʩ. 15). 
ʊʦʙʪʦ ʧʨʠ ɸ =  0,5 ʬʫʥʢʮʽʷ f(ʭ) ʻ ʱʽʣʴʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ GRAN1 ʥʘʚʦʜʠʪʴ ʥʘ ʜʫʤʢʫ, ʱʦ ʧʨʠ ɸ å 2,886 ʬʫʥʢʮʽʷ f(ʭ), ʤʘʙʫʪʴ, ʻ ʱʽʣʴʥʽʩʪʶ 

ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʈʠʩ. 16). ʆʙʯʠʩʣʶʶʯʠ ʽʥʪʝʛʨʘʣ dxxf )(  ʽ ʧʨʠʨʽʚʥʶʶʯʠ ʡʦʛʦ ʜʦ 1, ʜʽʩʪʘʥʝʤʦ 

ʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ɸ: 
2ln

2
ɸ . 

3. ɸʥʘʣʦʛʽʯʥʦ ʧʨʠʭʦʜʠʤʦ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʨʠ ɸ å 1,6155 ʜʘʥʘ ʬʫʥʢʮʽʷ f(ʭ), ʤʘʙʫʪʴ, ʻ ʱʽʣʴʥʽʩʪʶ 

ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʈʠʩ. 17). ʈʦʟʚôʷʟʫʶʯʠ ʨʽʚʥʷʥʥʷ 1)(

0

A

dxxf , ʦʜʝʨʞʫʻʤʦ, ʱʦ ɸ ʻ ʢʦʨʝʥʝʤ 

ʨʽʚʥʷʥʥʷ 1)1ln(5,0 2AarctgAA , ʷʢʝ ʚʘʞʢʦ ʨʦʟʚôʷʟʘʪʠ ʙʝʟ ʢʦʤʧôʶʪʝʨʘ. 

4. ʆʩʢʽʣʴʢʠ ʬʫʥʢʮʽʷ ʫ=ʘrctg x ʥʝʧʘʨʥʘ, ʪʦ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʘ ɸ ʬʫʥʢʮʽʷ f(ʭ) ʥʝ ʻ 
ʱʽʣʴʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. 
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ʈʠʩ. 16. ɼʦ ʟʘʜʘʯʽ 2.2                                            ʈʠʩ. 17. ɼʦ ʟʘʜʘʯʽ 2.3 

  
ʈʠʩ. 18. ɼʦ ʟʘʜʘʯʽ 2.5                                   ʈʠʩ. 19. ɼʦ ʟʘʜʘʯʽ 2.5 

  
ʈʠʩ. 20. ɼʦ ʟʘʜʘʯ ̔2.5                                          ʈʠʩ. 21. ɼʦ ʟʘʜʘʯʽ 2.5  

  
ʈʠʩ. 22. ɼʦ ʟʘʜʘʯʽ 2.6                                       ʈʠʩ. 23. ɼʦ ʟʘʜʘʯʽ 2.7 
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ʈʠʩ. 24. ɼʦ ʟʘʜʘʯʽ 2.8                                                ʈʠʩ. 25. ɼʦ ʟʘʜʘʯʽ 2.8 

5. ʃʝʛʢʦ ʙʘʯʠʪʠ, ʱʦ ʣʠʰʝ ʧʨʠ 0A  ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʰʘ ʚʣʘʩʪʠʚʽʩʪʴ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ 

ʡʤʦʚʽʨʥʦʩʪʝʡ. ʇʨʠ ʮʴʦʤʫ 
0

0

0)( dxAedxdxxf Ax  1lim 0
bAx

b
e . ʊʦʙʪʦ, ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ 

0A  ʬʫʥʢʮʽʷ f(ʭ) ʻ ʱʽʣʴʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. 
ʈʘʟʦʤ ʟ ʪʠʤ, ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ GRAN1 ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʥʝʧʨʘʚʠʣʴʥʠʭ 

ʚʠʩʥʦʚʢʽʚ.  
ʅʘʧʨʠʢʣʘʜ, ʚʚʽʚʰʠ ʬʫʥʢʮʽʶ Y(X)=P1*Exp(-P1*X) ʥʘ ʧʨʦʤʽʞʢʫ ɸ=0 ʽ ɺ=10000 ʟ ʢʽʣʴʢʽʩʪʶ ʪʦʯʦʢ 

ʧʦʙʫʜʦʚʠ 1000 (ʮʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ) ʽ ʦʙʯʠʩʣʠʚʰʠ ʽʥʪʝʛʨʘʣ ʚʽʜ ʮʽʻʾ ʬʫʥʢʮʽʾ ʫ ʤʝʞʘʭ, ʥʘʧʨʠʢʣʘʜ, 
ʚʽʜ 0 ʜʦ 1000, ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʘ ʈ1 ʦʜʝʨʞʫʻʤʦ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʘ: ɯ=1 ʧʨʠ ʈ1=0,45; 
ɯ=1,002 ʧʨʠ ʈ1=0,98; ɯ=1,025 ʧʨʠ ʈ1=2; ɯ=2,608 ʧʨʠ ʈ1=10; ɯ=14,58 ʧʨʠ ʈ1=56  (ʜʠʚ. ʚʽʢʥʘ 
Ăɯʥʪʝʛʨʫʚʘʥʥʷò ʽ Ăɺʽʜʧʦʚʽʜʽò ʥʘ ʨʠʩ. 18). ʊʦʙʪʦ, ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʘ ʟʨʦʩʪʘʻ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʘʨʘʤʝʪʨʘ ʈ1. 
ʄʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʠʣʴʥʽʰʠʤ ʩʪʫʜʝʥʪʘʤ ʧʦʷʩʥʠʪʠ ʪʘʢʽ ʨʦʟʭʦʜʞʝʥʥʷ ʽ ʟʥʘʡʪʠ ʰʣʷʭʠ ʾʭ ʫʩʫʥʝʥʥʷ. 
ʇʨʠʯʠʥʦʶ ʪʘʢʠʭ ʨʦʟʭʦʜʞʝʥʴ ʻ ʩʧʦʩʽʙ ʦʙʯʠʩʣʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ ʫ ʜʘʥʽʡ ʧʨʦʛʨʘʤʽ. ʋ GRAN1 ʜʣʷ 
ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ ʉʽʤʧʩʦʥʘ. ʇʨʠ ʦʙʯʠʩʣʝʥʥʽ ʥʝʚʣʘʩʥʠʭ ʽʥʪʝʛʨʘʣʽʚ ʥʘ ʥʝʩʢʽʥʯʝʥʥʠʭ 
ʧʨʦʤʽʞʢʘʭ ʜʦʚʦʜʠʪʴʩʷ ʚʚʦʜʠʪʠ ʚʝʣʠʢʠʡ ʚʽʜʨʽʟʦʢ ʽʥʪʝʛʨʫʚʘʥʥʷ, ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʨʦʟʙʠʪʪʷ ï 
1000. ɿʚʽʜʩʠ ʽ ʟʥʘʯʥʽ ʧʦʭʠʙʢʠ. ʐʣʷʭʦʤ ʾʭ ʫʩʫʥʝʥʥʷ ʫ ʜʘʥʽʡ ʟʘʜʘʯʽ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʥʷ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʥʘ 
ʜʚʦʭ ʚʽʜʨʽʟʢʘʭ, ʥʘʧʨʠʢʣʘʜ, ʥʘ [0; 10] ʽ [10; 10000] ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʽʥʪʝʛʨʘʣʘ, ʬʘʢʪʠʯʥʦ, ʷʢ ʩʫʤʠ 
ʜʚʦʭ ʽʥʪʝʛʨʘʣʽʚ ʥʘ ʜʚʦʭ ʟʘʜʘʥʠʭ ʧʨʦʤʽʞʢʘʭ. ʎʶ ʩʫʤʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN1 
(ʨʠʩ. 19), ʚʠʜʽʣʠʚʰʠ ʫ ʩʧʠʩʢʫ ʦʙôʻʢʪʽʚ ʜʚʽ ʬʫʥʢʮʽʾ ʟ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʘʥʘʣʽʪʠʯʥʠʤ ʚʠʨʘʟʦʤ, ʘʣʝ ʟʘʜʘʥʠʭ ʥʘ 
ʨʽʟʥʠʭ ʧʨʦʤʽʞʢʘʭ, ʪʘ ʦʙʯʠʩʣʠʚʰʠ ʽʥʪʝʛʨʘʣ ʥʘ ʚʽʜʨʽʟʢʫ [0; 10000]. ɸʙʦ ʩʘʤʦʩʪʽʡʥʦ, ʦʙʯʠʩʣʠʚʰʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ GRAN1 ʽʥʪʝʛʨʘʣ ʚʽʜ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʦʢʨʝʤʦ ʥʘ ʦʙʦʭ ʚʽʜʨʽʟʢʘʭ (ʨʠʩ. 20, 21). ɿ ʨʠʩ. 20, 21 ʚʠʜʥʦ, 
ʱʦ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʘ ʈ1 ʩʫʤʘ ʜʚʦʭ ʽʥʪʝʛʨʘʣʽʚ ʧʨʘʢʪʠʯʥʦ ʜʦʨʽʚʥʶʻ 1. ʎʷ ʟʘʜʘʯʘ ʱʝ ʨʘʟ 
ʧʽʜʢʨʝʩʣʶʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿ ʤʘʻ ʡʪʠ ʧʘʨʘʣʝʣʴʥʦ ʟ ʪʝʦʨʝʪʠʯʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ 
ʦʜʝʨʞʘʥʠʭ ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʨʝʟʫʣʴʪʘʪʽʚ. 

6. ʆʩʢʽʣʴʢʠ Rxʝʭ 0  ʽ x

x
elim , ʪʦ ʜʘʥʘ ʬʫʥʢʮʽʷ f(ʭ) ʥʝ ʻ ʱʽʣʴʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʨʠ ʙʫʜʴ-ʷʢʦʤʫ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʘ ɸ (ʈʠʩ. 22). 
7, 8. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ GRAN1 ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʘʥʽ ʬʫʥʢʮʽʾ ʻ 

ʱʽʣʴʥʦʩʪʷʤʠ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʢʦʣʠ, ʚʽʜʧʦʚʽʜʥʦ, 1A  (ʫ ʟʘʜʘʯʽ 7 ï ʨʠʩ. 23) ʪʘ 399,0
2

1
A  (ʫ 

ʟʘʜʘʯʽ 8 ï ʨʠʩ. 24). ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʛʨʘʤʽ GRAN1 ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 
ʟʦʢʨʝʤʘ ʽ ʚ ʤʝʞʘʭ ʽʥʪʝʛʨʫʚʘʥʥʷ, ʟ ʨʠʩ. 25 ʚʠʜʥʦ, ʱʦ ʽʥʪʝʛʨʘʣ ʚʽʜ ʬʫʥʢʮʽʾ 8) ʚʞʝ ʚ ʤʝʞʘʭ [-3,5; 3,5] ʤʘʡʞʝ 
ʜʦʨʽʚʥʶʻ 1. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʘʜʘʯʽ 2.1-2.8 ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇʇɿ. ʇʨʦʪʝ ʜʦʩʚʽʜ ʧʦʢʘʟʫʻ, ʱʦ 
ʮʝ ʟʥʠʞʫʻ ʤʦʪʠʚʘʮʽʶ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. 

ʅʘʚʝʜʝʤʦ ʢʽʣʴʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʟʘʜʘʯ ʪʘ ʾʭ ʨʦʟʚôʷʟʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ GRAN1. 
ɿʘʜʘʯʘ 3. ɼʣʷ ʩʧʦʩʪʝʨʝʞʝʥʠʭ 50 ʟʥʘʯʝʥʴ ʜʠʩʢʨʝʪʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ï ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʽʥʥʠʢʽʚ 

ʫ ʥʘʚʤʘʥʥʷ ʚʠʙʨʘʥʠʭ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʘʨʰʠʭ ʢʣʘʩʘʭ ʤ. ʂʠʻʚʘ ï ʧʦʙʫʜʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ 
ʨ̫ ʜ, ʧʦʣʽʛʦʥ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ ʪʘ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ. ɿʥʘʡʪʠ ʚʠʙʽʨʢʦʚʝ 
ʩʝʨʝʜʥʻ, ʜʠʩʧʝʨʩʽʶ ʪʘ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ. 

3 2 3 1 2 4 3 2 4 4 
6 3 6 3 7 3 3 0 4 5 
2 1 6 2 4 3 5 1 2 1 
3 6 5 3 0 2 2 1 8 2 
4 2 1 3 1 4 4 2 2 2 

ʈʦʟʚôʷʟʘʥʥʷ. ʋ ʚʽʢʥʽ Ăɼʘʥʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʚʠʙʽʨʢʠò ʚʠʙʠʨʘʻʤʦ ɼʠʩʢʨʝʪʥʠʡ ʨʦʟʧʦʜʽʣ, ʊʠʧ ʜʘʥʠʭ ï 
ɺʘʨʽʘʥʪʠ, ʊʠʧ ʛʨʘʬʽʢʘ ï ʇʦʣʽʛʦʥ, ʘ ʧʦʪʽʤ ʌʫʥʢʮʽʷ F

*
(x)). ɼʘʥʽ ʤʦʞʥʘ ʚʚʦʜʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʮʴʦʤʫ 

ʚʽʢʥʽ ʯʠ ʚʟʷʪʠ ʟ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʦʛʦ ʬʘʡʣʫ.  
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ʈʠʩ. 26                                                                ʈʠʩ. 27 

ʇʽʩʣʷ ʥʘʪʠʩʥʝʥʥʷ ʢʥʦʧʢʠ ĂɼʘʣʽŸò ʪʘ ʧʦʙʫʜʦʚʠ ʚʠʙʨʘʥʦʛʦ ʛʨʘʬʽʢʘ ʫ ʚʽʢʥʽ Ăɻʨʘʬʽʢò ʦʜʝʨʞʫʻʤʦ 
ʧʦʣʽʛʦʥ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ ʯʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʨʠʩ. 26, 27), ʘ ʫ 
ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ Ăʉʧʠʩʦʢ ʦʙôʻʢʪʽʚò ï ʧʦʪʨʽʙʥʽ ʥʘʤ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ: ʄʘʪ. ʩʧʦʜʽʚʘʥʥʷ(ʄ)=3,04 (ʮʝ ʽ 
ʻ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ); ʉʝʨʝʜʥʻ ʢʚ. ʚʽʜʭʠʣʝʥʥʷ(s)=1,784 (ʚʠʙʽʨʢʦʚʝ), ʘ ʜʠʩʧʝʨʩʽʷ, ʷʢ ʚʽʜʦʤʦ, ʮʝ s

2
, ʪʦʤʫ 

s
2
 = 3,183. ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʠʩʢʨʝʪʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʧʦʩʣʫʛʦʶ ʤʝʥʶ 
ʆʧʝʨʘʮʽʾ/ʉʪʘʪʠʩʪʠʢʘ/ʏʘʩʪʦʪʥʘ ʪʘʙʣʠʮʷ, ʨʝʟʫʣʴʪʘʪ ʧʦʜʘʥʦ ʥʘ ʨʠʩ. 28: ʜʚʘ ʧʝʨʰʽ ʩʪʦʚʧʯʠʢʠ ʽ 
ʫʪʚʦʨʶʶʪʴ ʧʦʪʨʽʙʥʫ ʯʘʩʪʦʪʥʫ ʪʘʙʣʠʮʶ. 

ɺʽʜʧʦʚʽʜʴ. .78,1;18,3;04,3 2
_

ssxB   
ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʛʣʷʜʫ ʛʨʘʬʽʢʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʚʠʙʽʨʢʠ ʥʘ ʦʩʽ ʆʭ ʧʦʟʥʘʯʢʦʶ Ăò 

ʟʦʙʨʘʞʫʻʪʴʩʷ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ, ʘ ʧʦʟʥʘʯʢʦʶ Ă^ò ï ʪʦʯʢʠ, ʚʽʜʜʘʣʝʥʽ ʚ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʚʽʜ ʚʠʙʽʨʢʦʚʦʛʦ 
ʩʝʨʝʜʥʴʦʛʦ ʥʘ ʚʽʜʩʪʘʥʴ, ʱʦ ʜʦʨʽʚʥʶʻ ʚʠʙʽʨʢʦʚʦʤʫ ʩʝʨʝʜʥʴʦʤʫ ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʚʽʜʭʠʣʝʥʥʶ. 

   
                                   ʈʠʩ. 28                                                               ʈʠʩ. 29 

ɿʘʜʘʯʘ 4. ɺʽʜʦʤʠʡ ʧʨʠʨʽʩʪ ʚʘʛʠ 50 ʩʪʫʜʝʥʪʽʚ ʧʽʩʣʷ ʨʽʟʜʚʷʥʠʭ ʢʘʥʽʢʫʣ (ʫ ʢʽʣʦʛʨʘʤʘʭ): 

-1,0 -0,4 -0,4 2,1 5,2 5,5 -1,4 1,4 1,8 -0,2 
-0,5 3,8 1,3 2,5 3,2 -0,5 4,3 -0,1 1,4 3,8 
3,7 0,6 3,9 0,4 0,3 0,1 0,0 5,0 2,6 5,3 
2,3 2,4 -1,5 3,8 -0,7 0,9 5,2 5,5 1,4 0,8 
1,1 -0,2 -0,6 1,3 1,5 3,9 -1,8 3,5 3,1 -1,5 

ʇʦʙʫʜʫʚʘʪʠ ʽʥʪʝʨʚʘʣʴʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʷʜ, ʛʽʩʪʦʛʨʘʤʫ ʪʘ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ ʩʪʘʪʠʩʪʠʯʥʠʭ 
ʡʤʦʚʽʨʥʦʩʪʝʡ. ɿʥʘʡʪʠ ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ, ʜʠʩʧʝʨʩʽʶ ʪʘ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ. 

ʈʦʟʚôʷʟʘʥʥʷ. ʊʫʪ ʫʞʝ ʨʦʟʧʦʜʽʣ ʻ ʥʝʧʝʨʝʨʚʥʠʤ, ʘ ʧʦʙʫʜʫʚʘʪʠ ʧʦʪʨʽʙʥʦ ʽ ʛʽʩʪʦʛʨʘʤʫ, ʽ ʬʫʥʢʮʽʶ 
ʨʦʟʧʦʜʽʣʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʥʝʧʝʨʝʨʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʽʩʣʷ ʥʘʪʠʩʥʝʥʥʷ ʢʥʦʧʢʠ 
ĂɼʘʣʽŸò ʟôʷʚʣʷʻʪʴʩʷ ʚʽʢʥʦ Ăɼʦʜʘʪʢʦʚʦò (ʨʠʩ. 29), ʜʝ ʪʨʝʙʘ ʚʢʘʟʘʪʠ ʚʽʜʨʽʟʦʢ ʟʘʜʘʥʥʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʨʽʟʢʽʚ 
ʨʦʟʙʠʪʪʷ.  

ɻʽʩʪʦʛʨʘʤʫ ʪʘ ʬʫʥʢʮʽʶ F
*
(x) ʦʜʝʨʞʠʤʦ ʫ ʚʽʢʥʽ Ăɻʨʘʬʽʢò, ʘ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʫ ʚʽʢʥʽ 

Ăʉʧʠʩʦʢ ʦʙôʻʢʪʽʚò (ʨʠʩ. 30, 31). 
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ʈʠʩ. 30                                                         ʈʠʩ. 31 

ɺʽʜʧʦʚʽʜʴ.  (ʆʢʨʫʛʣʝʥʽ ʜʦ ʜʚʦʭ ʟʥʘʯʫʱʠʭ ʮʠʬʨ, ʷʢ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʟʘʜʘʯʽ). 
ʆʜʥʽʻʶ ʽʟ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʻ ʧʝʨʝʚʽʨʢʘ ʨʽʟʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ.  
ʇʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʪʘʢʠʭ ʟʘʜʘʯ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʧʦʪʨʽʙʥʦ ʦʙʯʠʩʣʠʪʠ ʚʩʽ ʚʠʙʽʨʢʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʪʽʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ, ʟʘ ʪʘʙʣʠʮʝʶ ʟʥʘʡʪʠ ʢʨʠʪʠʯʥʫ ʪʦʯʢʫ 
ʨʦʟʧʦʜʽʣʫ (ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ), ʧʦʨʽʚʥʷʪʠ ʮʽ ʟʥʘʯʝʥʥʷ ʪʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ. ʊʦʙʪʦ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʚʦʣʽ ʛʨʦʤʽʟʜʢʠʭ ʦʙʯʠʩʣʝʥʴ ʟʘ ʧʝʚʥʠʤʠ ʬʦʨʤʫʣʘʤʠ, 
ʯʘʩʪʦ ʥʘʚʽʪʴ ʥʝʫʩʚʽʜʦʤʣʶʚʘʥʠʭ ʩʪʫʜʝʥʪʘʤʠ. ʂʦʨʠʩʥʽʩʪʴ ʪʘʢʦʾ ʨʦʙʦʪʠ ʙʣʠʟʴʢʘ ʜʦ ʥʫʣʷ. 

ʋ ʧʨʦʛʨʘʤʽ GRAN1 ʧʝʨʝʜʙʘʯʝʥʘ ʧʝʨʝʚʽʨʢʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ʇʽʨʩʦʥʘ ʛʽʧʦʪʝʟ ʧʨʦ ʫʟʛʦʜʞʝʥʽʩʪʴ 
(ʥʝʩʫʧʝʨʝʯʥʽʩʪʴ) ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʟʘʜʘʻʪʴʩʷ ʨʷʜʦʤ ʨʦʟʧʦʜʽʣʫ) ʽʟ 
ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʧʨʦ ʛʽʧʦʪʝʪʠʯʥʫ ʱʽʣʴʥʽʩʪʴ ʥʝʧʝʨʝʨʚʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ. ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʩʣʫʛʘ Ăʆʧʝʨʘʮʽʾʉʪʘʪʠʩʪʠʢʘʂʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ...ò. ʇʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʜʘʥʦʾ ʧʦʩʣʫʛʠ 
ʫ ʚʽʢʥʽ Ăʉʧʠʩʦʢ ʦʙôʻʢʪʽʚò ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʤʽʯʝʥʽ ʤʽʪʢʦʶ  ʧʦʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ, ʟʘʜʘʥʦʾ ʷʚʥʦ ʫ 
ʚʠʛʣʷʜʽ , ʽ ʚʠʙʽʨʢʠ, ʯʠ ʧʦʟʥʘʯʝʥʥʷ ʜʚʦʭ ʚʠʙʽʨʦʢ, ʱʦ ʩʧʽʚʩʪʘʚʣʷʶʪʴʩʷ. ʆʙʣʘʩʪʴ ʟʘʜʘʥʥʷ ʬʫʥʢʮʽʾ 

 ʧʦʚʠʥʥʘ ʦʭʦʧʣʶʚʘʪʠ ʦʙʣʘʩʪʴ, ʷʢʽʡ ʥʘʣʝʞʘʪʴ ʚʘʨʽʘʥʪʠ ʚʠʙʽʨʢʠ. 

ɿʘʜʘʯʘ 5. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ, ʧʨʠ ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ 0,95, ʧʝʨʝʚʽʨʠʪʠ, ʯʠ 
ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ 
ʚʝʣʠʯʠʥʠ ʍ  ʟ ʝʤʧʽʨʠʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʚʠʙʽʨʢʠ ʦʙôʻʤʫ ʧ=200 (ʭ̔ ï ʩʝʨʝʜʠʥʠ ʽʥʪʝʨʚʘʣʽʚ): 

ʭ̔ 0,3 0,5 0,7 0,9 1,1 1,3 1,5 1,7 1,9 2,1 2,3 
ʧ̔ 6 9 26 25 30 26 21 24 20 8 5 

ʈʦʟʚôʷʟʘʥʥʷ. ʉʧʦʯʘʪʢʫ ʧʦʙʫʜʫʻʤʦ ʛʽʩʪʦʛʨʘʤʫ ʨʦʟʧʦʜʽʣʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʚʽʜʥʦʩʥʠʭ 
ʯʘʩʪʦʪ) ʜʣʷ ʜʘʥʦʾ ʚʠʙʽʨʢʠ, ʚʚʽʚʰʠ ʚʽʜʨʽʟʦʢ ʟʘʜʘʥʥʷ [0,2; 2,4] (ʨʠʩ. 32). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʥʦʨʤʘʣʴʥʠʤ 
ʨʦʟʧʦʜʽʣʦʤ ʡʤʦʚʽʨʥʦʩʪʝʡ ʫ ʧʨʦʛʨʘʤʽ GRAN1 ʻ ʩʧʝʮʽʘʣʴʥʘ ʧʦʩʣʫʛʘ Ăʆʧʝʨʘʮʽʾ/ʉʪʘʪʠʩʪʠʢʘ/ ʑʽʣʴʥʽʩʪʴ 
ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʘ ʚʠʙʽʨʢʦʶò, ʷʢʘ ʜʦʜʘʻ ʜʦ ʩʧʠʩʢʫ ʦʙôʻʢʪʽʚ ʮʶ ʬʫʥʢʮʽʶ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʄ 
(ʚʠʙʽʨʢʦʚʝ ʩʝʨʝʜʥʻ)  ̔s (ʚʠʙʽʨʢʦʚʝ ʚʠʧʨʘʚʣʝʥʝ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ), ʘ ʫ ʚʽʢʥʽ Ăɻʨʘʬʽʢò ʧʦʨʷʜ 
ʟ ʛʽʩʪʦʛʨʘʤʦʶ ʟôʷʚʣʷʻʪʴʩʷ ʛʨʘʬʽʢ ʱʽʣʴʥʦʩʪʽ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʫ (ʨʠʩ. 33). ɺʞʝ ʥʘ ʮʴʦʤʫ ʢʨʦʮʽ, ʧʦʨʽʚʥʶʶʯʠ 
ʛʨʘʬʽʢʠ, ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʠʩʣʦʚʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʯʠ ʟʘʧʝʨʝʯʝʥʥʷ ʛʽʧʦʪʝʟʠ ʧʨʦ 
ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʠʤʠ ʜʘʥʠʤʠ.  

  
ʈʠʩ. 32                                                              ʈʠʩ. 33 

ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʜʦʩʠʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʦʶ 
Ăʆʧʝʨʘʮʽʾ  ʉʪʘʪʠʩʪʠʢʘ  ʂʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ...ò. ʋ ʚʽʢʥʽ Ăɺʽʜʧʦʚʽʜʽò ʦʪʨʠʤʫʻʤʦ ʨʝʟʫʣʴʪʘʪ ï ɻʽʧʦʪʝʟʘ 
ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ (ʨʠʩ. 33). 

ɺʽʜʧʦʚʽʜʴ. ɻʽʧʦʪʝʟʘ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ 
ʚʝʣʠʯʠʥʠ ʍ  ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ. 


