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ɹʅ ī ʙʽʙʣʽʦʪʝʢʘ ʥʘʦʯʥʦʩʪʝʡ 
ɻʄʊ ï ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ 
ɼʅ ï ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ 
ɼʆʂ ī ʜʠʥʘʤʽʯʥʠʡ ʦʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪ 
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ɽɼʂ ī ʝʚʨʠʩʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 
ɯʂʊ ï ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 
ɯʂɿʅ ï ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ 
ɯʂʊʅ ï ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ 
ʂʆʄʉʅ ï ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ 
ʂʇʂ ï ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 
ʄʉʅ ï ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ 
ʅɯʊʅ ï ʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ 
ʇʄ ï ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ 
ʇʄʂ ï ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ 
ʇʇɿ, ʇɿ ï ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ 
ʇɿʅʇ ï ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 
ʉɼʅ ï ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 
ʉʂʄ ï ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 
ʊʄʉʅ ï ʪʨʘʜʠʮʽʡʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ 
SRS ï ʩʠʩʪʝʤʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ 
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ʇɽʈɽɼʄʆɺɸ 
 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʚʘ 
ʧʦʚʠʥʥʘ ʡʪʠ ʥʝ ʣʠʰʝ ʧʨʦ ʚʠʚʯʝʥʥʷ ʧʝʚʥʦʛʦ ʤʘʪʝ-
ʨʽʘʣʫ, ʘ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʨʦ ʚʩʝʙʽʯʥʠʡ ʽ ʛʘʨʤʦʥʽʡʥʠʡ 
ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʥʽʚ, ʾʭ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ. 

ʄ.ɯ. ɾʘʣʜʘʢ 
 

ɺ ʦʩʥʦʚʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ 
ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʢʣʘʜʝʥʦ ʩʪʚʦʨʝʥʥʷ ʽ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 
ʧʦʚʩʷʢʜʝʥʥʫ ʧʝʜʘʛʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯ-
ʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʫʧʦʚʦʛʦ ʽ ʥʝʘʥʪʘʛʦʥʽʩʪʠʯʥʦʛʦ, 
ʙʝʟ ʨʫʡʥʽʚʥʠʭ ʧʝʨʝʙʫʜʦʚ ʽ ʨʝʬʦʨʤ ʚʙʫʜʦʚʫʚʘʥʥʷ ɯʂʊ ʫ ʜʽʶʯʽ ʤʝʪʦʜʠʯʥʽ 
ʩʠʩʪʝʤʠ, ʥʝ ʟʘʧʝʨʝʯʫʚʘʥʥʷ ʽ ʚʽʜʢʠʜʘʥʥʷ ʟʜʦʙʫʪʢʽʚ ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ 
ʤʠʥʫʣʦʛʦ, ʘ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʧʦʩʠʣʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʽ ʟʘʩʦʙʽʚ ʟʚôʷʟʢʫ. 
ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠʯʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʤʘ-
ʶʪʴ ʟʥʘʯʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʠʥʮʠʧʽʚ ʨʦʟʚʠʚʘʶʯʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʨʦʬ̔-
ʣʴʥʦʾ ʪʘ ʨʽʚʥʝʚʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ. 
ʎʝ ʩʧʨʠʯʠʥʶʻ ʟʤʽʥʠ ʫ ʟʤʽʩʪʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʚʯʠʪʝʣʷ, ʫ ʚʠʤʦʛʘʭ 

ʜʦ ʨʽʚʥʷ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʇʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʦʶ ʻ ʦʨʽ-
ʻʥʪʘʮʽʷ ʦʩʚʽʪʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ ʥʘ ʩʘʤʦʦʩʚʽʪʫ ʟʘʩʦʙʘʤʠ ɯʂʊ, ʥʘ ʨʦʟ-
ʚʠʪʦʢ ʢʨʝʘʪʠʚʥʦʩʪʽ ʧʝʜʘʛʦʛʘ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʦʰʫʢ, ʟʜʘʪʥʽʩʪʴ 
ʜʦ ʘʜʝʢʚʘʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ. 

 
ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʥʘʩʪʫʧʥʠʭ 
ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ: ʝʣʝʤʝʥʪʘʨʥʘ ʤʘʪʝʤʘʪʠʢʘ, ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʤʘ-
ʪʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠ-
ʢʠ, ɯʂʊ ʚ ʦʩʚʽʪʽ, ʚʠʙʨʘʥʽ ʧʠʪʘʥʥʷ ʛʝʦʤʝʪʨʽʾ, ʟʦʢʨʝʤʘ ʟʘʜʘʯʽ ʥʘ ʧʦʙʫʜʦʚʫ, 
ʯʘʩʪʢʦʚʦ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, 
ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ; ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʨʝʥʽʥ-
ʛʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ çIntel ʅʘʚʯʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦò ʪʘ ʧʨʠ ʧʨʦʭʦʜʞʝʥ-
ʥʽ ʚʠʨʦʙʥʠʯʦʾ ʧʨʘʢʪʠʢʠ ʫ ʟʘʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ɸ ʪʘʢʦʞ ʜʣʷ ʧʽʜʚʠ-
ʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ ʟ ʧʠʪʘʥʴ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ɯʂʊʅ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ ʢʫʨʩʘʭ, ʪʨʝʥʽʥʛʘʭ, ʟ ʤʝʪʦʶ ʩʘʤʦʦʩʚʽʪʠ. 
ʋ ʨʦʟʜʽʣʽ 1 ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʟʜʽʡʩʥʝʥʦ ʦʛʣʷʜ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʦʾ, ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʽ ʥʘʚʯʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʚ ʷʢʽʡ ʨʦʟ-
ʢʨʠʚʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʦʛʣʷʜʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 
ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ, ʨʦʟʛʣʷʥʫʪʦ 
ʟʘʛʘʣʴʥʽ ʟʘʩʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʋ ʧʦʩʽʙʥʠʢʫ 
ʧʦʜʘʥʦ ʦʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʽʪʯʠʟʥʷʥ ̔ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, 
ʨʝʢʦʤʝʥʜʦʚʘʥ ̔ʄʆʅ ʋʢʨʘʾʥʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʥʦʚʥʽʡ ʽ ʩʪʘʨʰʽʡ 
ʰʢʦʣʽ (çʄʘʪʝʤʘʪʠʢʘ, 5-6 ʢʣʘʩè, çɸʣʛʝʙʨʘ, 7-9 ʢʣʘʩè, çɸʣʛʝʙʨʘ, 11 ʢʣʘʩè, 

http://www.zhaldak.npu.edu.ua/
http://rozumniki.net/catalog/products/matematyka/algebra-11-kl/
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ʙʽʙʣʽʦʪʝʢʠ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè, çɻʝʦʤʝʪʨʽʷ, 
11 ʢʣʘʩè, ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ DG, GRAN1, GRANī2D, GRANī3D). ɼʦʜʘʥʦ 
ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʩʠʩʪʝʤʫ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra ʪʘ ʽʥ., ʟʘʧʨʦʧʦ-
ʥʦʚʘʥʦ ʜʦʙʽʨʢʠ ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʟʥʘʯʝʥʠʭ ʟʘʩʦʙʽʚ. 
ɿʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʫ ʥʘʚʯʘʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰ-
ʢʠ, ʨʦʟʨʦʙʮʽ ʫʨʦʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝ-
ʯʝʥʥʷ.  
ɼʦʮʽʣʴʥʦ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦʛʨʘʤʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʢʦʧʣʝʢʩʽʚ GRAN  ̔DG ʜʦ ʪʦʛʦ, ʱʦ ʮ ̔ʟʘʩʦʙʠ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʧʽʩʣʷ ʽʥʩʪʘʣʷʮʽʾ ʥʘ ʢʦʤʧôʁ ʪʝʨ. ʇʽʜ ʯʘʩ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʜʘʥʠʤ 
ʧʦʩʽʙʥʠʢʦʤ ʟʘ ʧʦʜʘʥʠʤʠ ʚ ʪʝʢʩʪʽ ʧʦʩʠʣʘʥʥʷʤʠ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʥʘ 
ʢʦʤʧôʶʪʝʨ ʽ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʬʘʡʣʠ, ʩʪʚʦʨʝʥʽ ʫ ʩʝʨʝʜʦʚʠʱʽ ʟʘʟʥʘ-
ʯʝʥʠʭ ʟʘʩʦʙʽʚ.  
ʗʢʱʦ ʫ ʪʝʢʩʪʽ ʧʦʩʽʙʥʠʢʘ ʥʘʷʚʥʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʬʘʡʣ GeoGebra, ʪʦ ʪʘ-

ʢʽ ʨʦʟʨʦʙʢʠ ʪʘʢʦʞ ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʟ ʤʦʙʽʣʴʥʦ-
ʛʦ ʪʝʣʝʬʦʥʫ. ɼʦ ʦʢʨʝʤʠʭ ʨʦʟʨʦʙʦʢ ʥʘ ʩʘʡʪ GeoGebra ʜʦʜʘʥʽ ʢʦʤʝʥʪʘʨʽ, 
ʧʦʷʩʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ pdf-ʬʘʡʣʽʚ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʝʦ ʟ Youtube ʪʦɦʦ. 
ʋ ʨʦʟʜʽʣʽ 2 ʨʦʟʛʣʷʥʫʪʦ ʚʠʙʨʘʥʽ ʧʠʪʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʤʝʪʦʜʠʢʫ ʾʭ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ɯʂʊʅ. ɿʜʽʡʩʥʝʥʦ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦʙʽʨ 
ʟʤʽʩʪʫ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʢʫʨʩʫ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʜʦ-
ʮʽʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ, ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʟʨʦʙʣʝʥʦ ʘʢʮʝʥʪ ʥʘ 
ʧʠʪʘʥʥʷʭ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʣʶʜʠʥʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, 
ʩʪʚʦʨʝʥʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʩʧʨʠʷʪʣʠʚʦʛʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʤʦʞʣʠ-
ʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʪʚʦʨʯʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʦʮʝʩʫ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʽʜʛʦʪʦʚʣʝ-
ʥʦ ʜʦʙʽʨʢʠ ʟʘʚʜʘʥʴ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʟʘʜʘʯ ̔ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ, ʟʦʢʨʝʤʘ 
ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ 
ʟʤʽʩʪʦʚʦʾ ʣʽʥʽʾ ʬʫʥʢʮʽʾ; ʜʦʙʽʨʢʠ ʥʘʦʯʥʦʩʪʝʡ ʜʣʷ ʫʨʦʢʽʚ ʩʪʝʨʝʦʤʝʪʨʽʾ, ʟʦʢ-
ʨʝʤʘ ʜʠʥʘʤʽʯʥʽ ʢʨʝʩʣʝʥʥʷ ʧʝʨʝʨʽʟʽʚ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʧʣʦʱʠʥʦʶ. ɿʘʧʨʦ-
ʧʦʥʦʚʘʥʦ ʥʠʟʢʫ ʧʣʘʥʽʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʥʘ ʧʦʙʫʜʦʚʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʜʦʚʝ-
ʜʝʥʥʷ, ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ 
ʨʦʟʨʦʙʦʢ ʫʨʦʢʽʚ, ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʻʢʪʽʚ ʟ ʤʘ-
ʪʝʤʘʪʠʢʠ. ʈʦʟʛʣʷʥʫʪʦ ʜʦʙʽʨʢʠ ʟʘʜʘʯ ʟ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯ-
ʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʫ ʾʭ ʦʧʨʘʮʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤ-
ʥʠʭ ʟʘʩʦʙʽʚ GRAN1, GeoGebra, ʪʘʙʣʠʮʽ Google. 
ʋ ʨʦʟʜʽʣʽ 3 ʚʠʩʚʽʪʣʝʥʦ ʦʩʥʦʚʠ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ: 

ʽʩʪʦʨʽʷ ʩʪʘʥʦʚʣʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʭʘʨʘʢʪʝʨʥʽ ʨʠʩʠ ʜʠʩʪʘʥ-
ʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʠʧʠ ʪʘ ʤʦʜʝʣʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʠʢʦʥʘʥʦ 
ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʣʘʪʬʦʨʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, 
ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 
ʫ ʪʨʘʜʠʮʽʡʥʝ ʢʣʘʩʥʦ-ʫʨʦʯʥʝ. 
ʈʦʟʜʽʣ 4 ʧʨʠʩʚʷʯʝʥʦ ʽʥʥʦʚʘʮʽʡʥʠʤ ʟʘʩʦʙʘʤ ʤʝʨʝʞʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘ-

ʪʝʤʘʪʠʢʠ. ʈʦʟʛʣʷʥʫʪʦ ʩʪʨʫʢʪʫʨʫ Web-ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʫʯʥʽʚʩʴʢʠʭ ʘʣʛʝʙ-

http://rozumniki.net/catalog/products/matematyka/geometriya-7-9-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1
http://zhaldak.npu.edu.ua/index.php/prohramnyi-zasib-gran
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/3-gran3d
https://www.geogebra.org/
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ʨʘʾʯʥʠʭ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʡʦʛʦ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʘʣʛʝʙʨʠ (6ï9 ʢʣʘʩʠ), ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ (10ï
12 ʢʣʘʩʠ), ʧʣʘʥʽʤʝʪʨʽʾ ʪʘ ʩʪʝʨʝʦʤʝʪʨʽʾ, ʧʽʜʛʦʪʦʚʢʠ ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʘʪʝ-
ʨʽʘʣʫ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ ʡʦʛʦ ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 
ʈʦʟʜʽʣ 5 ʧʦʩʽʙʥʠʢʘ ʧʨʠʩʚʷʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʘʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴ-

ʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ. ɺʠʟʥʘʯʝʥʽ ʢʣʘʩʠ ʧʨʠʩʪʨʦʾʚ, ʱʦ 
ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʩʧʦʩʦʙʠ ʧʝʜʘʛʦʛʽʯʥʦʾ ʚʟʘʻ-
ʤʦʜʽʾ, ʥʦʚʽ ʚʠʜʠ ʥʘʚʯʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ 
ʪʨʘʜʠʮʽʡʥʠʭ ɯʂʊ ʜʦ ʤʦʙʽʣʴʥʠʭ. 
ʋ ʨʦʟʜʽʣʽ 6 ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʧʨʦʙʣʝʤʘʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʻʢʪʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ STEM-ʦʩʚʽʪʽ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʦʜʘʥʦ 
ʤʘʪʝʨʽʘʣʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠ 
ʨʦʟʨʦʙʮʽ STEM-ʧʨʦ̒ʢʪʽʚ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ ʟʘ 
ʪʝʭʥʦʣʦʛʽʻʶ çIntel ʅʘʚʯʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦè. 
ʈʦʟʜʽʣ 7 ʧʦʩʽʙʥʠʢʘ ʧʨʠʩʚʷʯʝʥʦ ʧʨʦʙʣʝʤʘʤ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʫʯʠʪʝʣʽʚ. ɿʦʢʨʝʤʘ, ʟʘʧʨʦʚʘʜʞʝʥʥ ʁʘʚʪʦʨʩʴʢʠʭ ʢʫʨʩʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽ-
ʬʽʢʘʮʽʾ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʟ ʧʠʪʘʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʥʥʽ ʤʘ-
ʪʝʤʘʪʠʢʠ.  

 

ɼʨʫʛʝ ʚʠʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʦʥʦʚʣʝʥʦ ʽ ʜʦʧʦʚʥʝʥʦ ʫ 

ʯʘʩʪʠʥʽ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʚʽʜʦ-

ʤʦʩʪʷʤʠ ʧʨʦ ʤʦʙʽʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʢʦʤʙʽʥʦʚʘʥʝ ʥʘʚʯʘʥʥʷ.  

ʋ ʨʦʟʜʽʣʽ 1 ʨʦʟʰʠʨʝʥʦ ʙʣʦʢ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʜʦʜʘʚʘʥʥʷʤ ʚʽʜʦʤʦʩ-

ʪʝʡ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ, ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ 

LearningApps, ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra, ʥʦʚʠʭ ʬʦʨʤ 

ʥʘʚʯʘʥʥʷ. 

ʈʝʘʣʽʟʦʚʘʥʘ ʥʘʟʨʽʣʘ ʧʦʪʨʝʙʘ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʫ ʟʚôʷʟʢʫ ʟ ʧʨʠʡʥʷʪ-

ʪʷʤ ʟʘʢʦʥʽʚ ʧʨʦ ʚʠʱʫ ʪʘ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ, ʧʦʛʣʠʙʣʝʥʥʷʤ ʧʨʦʬʽʣʽʟʘʮʽʾ ʩʝ-

ʨʝʜʥʴʦʾ ʰʢʦʣʠ ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʥʘʚʯʘʥʥʽ. ɼʦʜʘʥʦ ʤʘʪʝʨʽʘ-

ʣʠ, ʫ ʷʢʠʭ ʚʠʩʚʽʪʣʝʥʦ ʧʨʦʙʣʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʥʘ-

ʙʫʪʪʷ ʫʯʥʷʤʠ ʢʣʶʯʦʚʠʭ ʪʘ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʤʘʪʝ-

ʤʘʪʠʯʥʠʭ. ɸʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ. ʅʘʙʫʪʪʷ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʝ ʟ ʨʦʟʚʠ-

ʪʢʦʤ ʫ ʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʠʭ, ʧʽʟʥʘʚʘʣʴʥʠʭ ʪʘ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ.  

ɿʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʘ ʩʠʩʪʝʤʘ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

GeoGebra, ʷʢʘ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʫʩʠʣʣʷʤʠ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʧʨʦ-

ʛʨʘʤʽʩʪʽʚ, ʥʘʫʢʦʚʮʽʚ ʪʘ ʤʝʪʦʜʠʩʪʽʚ. ʉʠʩʪʝʤʘ ʤʘʻ ʧʦʪʫʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ, ʟʘʩʦʙʠ ʟʙʝʨʽʛʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʦʙʤʽʥʫ 

ʥʠʤʠ ʪʘ ʜʦʩʚʽʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʨʘʟʽ ʨʦʟʨʦʙʣʝʥʽ ʽ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ 

ʧʦʪʫʞʥʽ ʜʦʜʘʪʢʠ GeoGebra ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ: ɻʝʦʤʝʪʨʽʷ, 3D 

ɻʨʘʬʽʢʘ, ɻʨʘʬʽʯʥʠʡ ʢʘʣʴʢʫʣʷʪʦʨ, ʂʘʣʴʢʫʣʷʪʦʨ ʡʤʦʚʽʨʥʦʩʪʝʡ.  

https://learningapps.org/
https://learningapps.org/
https://www.geogebra.org/
https://www.geogebra.org/
https://www.geogebra.org/
https://www.geogebra.org/geometry
https://www.geogebra.org/3d
https://www.geogebra.org/3d
https://www.geogebra.org/3d
https://www.geogebra.org/classic#probability
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ɼʝʜʘʣʽ ʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʥʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʘ ʜʦʰʢʘ, 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʘʥʝʣʽ. ʊʦʤʫ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʦʧʘʥʫʚʘʥʥʷ ʫʯʠʪʝʣʷʤʠ ʤʘʪʝ-

ʤʘʪʠʢʠ ʤʝʪʦʜʠʢʦʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ɿʥʘʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʥʘʙʫʚ ʨʦʟʜʽʣ 2, ʷʢʠʡ ʩʪʦʩʫʻʪʴʩʷ ʚʠʙʨʘʥʠʭ ʧʠ-

ʪʘʥʴ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʽ ʤʝʪʦʜʠʢʠ ʾʭ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ɯʂʊʅ. ɼʦʜʘʥʦ ʥʠʟʢʫ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra.  

ɺ ʦʢʨʝʤʠʡ ʧʽʜʨʦʟʜʽʣ ʚʠʦʢʨʝʤʣʝʥʦ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘ-

ʜʘʯ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ɿʦʢʨʝʤʘ ʜʦ ʚʽʜʦʤʦ-

ʩʪʝʡ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ GRAN1 ʜʦʜʘʥʦ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ ʟʘʜʘʯ ʩʪʦʭʘʩʪʠʢʠ ʩʠʩʪʝʤʠ ʜʠʥʘ-

ʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra. 

ʋ ʨʦʟʜʽʣʽ 6, ʷʢʠʡ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʻʢʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʥʥʽ ʤʘʪʝ-

ʤʘʪʠʢʠ, ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʫʧʨʦʚʘʜʞʝʥʥ ʁSTEM-ʧʨʦʻʢʪʽʚ ʷʢ ʦʜʥʦ-

ʛʦ ʽʟ ʬʘʢʪʦʨʽʚ ʧʦʩʠʣʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʫʯʽʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ɿʘʣʠʰʘʻʪʴʩʷ ʘʢ-

ʪʫʘʣʴʥʠʤ ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ çIntelÈ ʅʘʚʯʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦè, ʜʝ 

ʫʯʠʪʝʣʽ ʦʧʘʥʦʚʫʶʪʴ ʧʦʨʷʜ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʪʘʢʦʞ ʤʦʙʽʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ɺʝʙ 2.0. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʠʢʣʘʜʠ ʨʦʟʨʦʙʢʠ ʽ ʫʧʨʦʚʘʜʞʝʥʥʷ STEM ʽ 

STEAM-ʧʨʦʝʢʪʽʚ ʫ ʥʘʚʯʘʥʥʽ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. ɿʦʢʨʝʤʘ ʧʨʠ ʚʠ-

ʚʯʝʥʥʽ ʪʝʤʠ çɻʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʧʣʦʱʠʥʽ. ʈʫʭʠè.  

ʋ ʟʚôʷʟʢʫ ʟ ʧʨʠʡʥʷʪʪʷʤ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʟʥʘʯʥʦʛʦ ʨʦʟ-

ʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʘʣʴʪʝʨʥʘʪʠʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʫʯʠʪʝʣʽʚ ʤʘ-

ʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊʅ.  

ʈʦʟʜʽʣ 7 ʧʦʩʽʙʥʠʢʘ ʜʦʧʦʚʥʝʥʦ ʧʨʦʛʨʘʤʦʶ ʪʨʝʥʽʥʛʫ çɯʂʊ ʫ ʥʘʚʯʘʥʥʽ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠè ʽ ʨʝʩʫʨʩʘʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘ-

ʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ, ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘ ʧʣʘʪʬʦʨʤʽ MOODLE. 
 
ɺʥʝʩʦʢ ʘʚʪʦʨʽʚ ʫ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʜʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʦʩʽʙʥʠʢʘ: 

¶ ʧʝʨʰʠʡ, ʜʨʫʛʠʡ, ʰʦʩʪʠʡ ʪʘ ʩʴʦʤʠʡ ʨʦʟʜʽʣʠ (ʢʨʽʤ ʧ. 7. 2) ʧʦʩʽʙʥʠʢʘ, 
ʧʽʜʛʦʪʦʚʣʝʥʽ ʊ. ɻ. ʂʨʘʤʘʨʝʥʢʦ (kramarenko.tetyana@kdpu.edu.ua),  

¶ ʪʨʝʪʽʡ ʪʘ ʯʝʪʚʝʨʪʠʡ ï ʉ. ɺ. ʐʦʢʘʣʶʢ (shokalyuk15@gmail.com),  

¶ ʧôʷʪʠʡ ʨʦʟʜʽʣ ï ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʠʤ (cc@optima.com.ua), 

¶ ʧ. 7.2 ʥʘʧʠʩʘʥʠʡ ɺ. ɺ. ʂʦʨʦʣʴʩʴʢʠʤ (kafedra_matem@ukr.net), 

¶ ʥʘʫʢʦʚʠʡ ʨʝʜʘʢʪʦʨ ʧʦʩʽʙʥʠʢʘ ʘʢʘʜʝʤʽʢ ɸʇʅ ʋʢʨʘʾʥʠ, ʜ. ʧʝʜ. ʥ., 
ʧʨʦʬʝʩʦʨ ʄ. ɯ. ɾʘʣʜʘʢ  
(http://zhaldak.npu.edu.ua/index.php/prohramnyi-zasib-gran). 
 

https://kdpu.edu.ua/personal/tkramarenko.html
mailto:kramarenko.tetyana@kdpu.edu.ua
https://kdpu.edu.ua/personal/svshokaliuk.html
mailto:shokalyuk15@gmail.com
https://kdpu.edu.ua/personal/cc.html
mailto:cc@optima.com.ua
https://kdpu.edu.ua/personal/vkorolskyi.html
mailto:kafedra_matem@ukr.net
http://www.zhaldak.npu.edu.ua/
http://zhaldak.npu.edu.ua/index.php/prohramnyi-zasib-gran
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ʈʆɿɼɯʃ 1. 
ʂʆʄʇôʖʊɽʈʅʆ-ʆʈɯɭʅʊʆɺɸʅɯ ʊɽʍʅʆʃʆɻɯɰ 

ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʂʀ  

1.1. ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ 

ʈʦʟʛʣʷʜ ʢʦʤʧʣʝʢʩʫ ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ɯʂʊ ʫ 
ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʜʠʜʘʢʪʠʯʥʽ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ɯʂʊʅ, ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʷʢ ʩʠʩʪʝʤʥʦʾ ʦʩʦʙʠʩʪʽ-
ʩʥʦʾ ʷʢʦʩʪʽ ʫʯʥʷ ʽ ʚʯʠʪʝʣʷ ʟʥʘʡʰʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʧʨʘʮʷʭ M.ɯ. ɾʘʣʜʘʢʘ 
[19-29], ʅ.ɺ. ʄʦʨʟʝ [46-47], ʉ.ɸ. ʈʘʢʦʚʘ [50], ʆ.ɺ. ʉʧʽʚʘʢʦʚʩʴʢʦʛʦ [60], 
ɭ.ʄ. ʉʤʠʨʥʦʚʦʾ-ʊʨʠʙʫʣʴʩʢʦʾ [58-59], ʖ.ɺ. ʊʨʠʫʩʘ [63], ɭ.ʌ. ɺʽʥʥʠʯʝʥʢʘ [14-
16], ʖ.ɺ. ɻʦʨʦʰʢʘ [19], ɯ.ɺ. ʃʫʧʘʥ [32], ʉ.ʆ. ʉʝʤʝʨʽʢʦʚʘ [55], 
ʆ.ɸ. ʉʤʘʣʴʢʦ [57] ʪʘ ʽʥ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʘʚʪʦʨʽʚ ʧʝʨʝʢʦʥʣʠʚʦ 
ʩʚʽʜʯʘʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ 
ʧʦʛʣʠʙʣʝʥʥʷ ʟʤʽʩʪʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʩʧʨʠʷʻ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘ-
ʚʯʘʥʥʷ, ʨʦʟʚʠʚʘʻ ʦʩʦʙʠʩʪʽʩʪʴ, ʩʪʠʤʫʣʶʶʯʠ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʩʧʨʠʷʻ 
ʧʽʜʛʦʪʦʚʮʽ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽ-
ʣʴʩʪʚʘ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. ɺʧʨʦ-
ʚʘʜʞʝʥʥʷ ɯʂʊʅ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʘʢʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʤʘ-
ʪʝʤʘʪʠʢʠ, ʥʘʙʫʪʪʶ ʫʯʥʷʤʠ ʽ ʩʪʫʜʝʥʪʘʤʠ  ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ, ʟʙʘʛʘ-
ʯʫʻ ʾʭ ʜʦʩʚʽʜʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ. ʊʦʤʫ ʷʢʱʦ ʨʘ-
ʥʽʰʝ ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʙʫʣʘ ʚʣʘʩʥʝ ʤʘʪʝʤʘʪʠʯʥʘ ʦʩʚʽ-
ʪʘ, ʪʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ ʚʠʭʦʜʠʪʴ ʽʥʰʘ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʘ 
ʬʫʥʢʮʽʷ ï ʦʩʚʽʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʢʠ. 

1.1.1. ʉʪʨʫʢʪʫʨʘ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʩʫʢʫʧʥʦʩʪʽ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʽ 
ʧʨʠʡʦʤʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 
ʣʶʜʝʡ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʽ ʥʝʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ. ɯʥʬʦʨʤʘʮʽʡ-
ʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧôʶʪʝʨ ʷʢ ʟʘʩʽʙ 
ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʻ ʩʫʢʫʧʥʽʩʪʶ ʢʦʤʧôʶ-
ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʇʦ-
ʨʷʜ ʟ ʪʝʨʤʽʥʦʤ çʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷè ʚʠʢʦʨʠʩ-
ʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ çʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷè [63]. 
ʉʪʨʫʢʪʫʨʘ ʄʉʅ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʧʠʪʘʥʥʷʤʠ: çʥʘʚʽʱʦ 

ʥʘʚʯʘʪʠ?è (ʮʽʣʽ), çʯʦʛʦ ʥʘʚʯʘʪʠ?è (ʟʤʽʩʪ) ʽ çʷʢ ʥʘʚʯʘʪʠ?è (ʤʝʪʦʜʠ, ʟʘʩʦʙʠ, ʬʦ-
ʨʤʠ ʥʘʚʯʘʥʥʷ). ɿʛʽʜʥʦ ʟ ʩʠʩʪʝʤʥʠʤ ʧʽʜʭʦʜʦʤ ʥʘ ʨʽʚʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʟʘ 
ɸ.ʄ. ʇʠʰʢʘʣʦ, ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ï ʮʽʣʽ, ʟʤʽʩʪ, ʤʝʪʦʜʠ ʽ 
ʧʨʠʡʦʤʠ, ʟʘʩʦʙʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ï ʫʪʚʦʨʶʶʪʴ ʻʜʠʥʝ ʮʽʣʝ ʽʟ 
ʚʠʟʥʘʯʝʥʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʟʚôʷʟʢʘʤʠ. ʉʫʢʫʧʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʄʉʅ, ʱʦ ʚʽʜ-
ʧʦʚʽʜʘʶʪʴ ʥʘ ʧʠʪʘʥʥʷ çʷʢ ʥʘʚʯʘʪʠ?è, ʜʝʷʢʽ ʥʘʫʢʦʚʮʽ ([63], [106]) ʨʦʟʛʣʷʜʘʶʪʴ 
ʷʢ ʧʝʚʥʫ ʧʽʜʩʠʩʪʝʤʫ ï ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʫ ʚʫʟʴʢʦʤʫ ʩʤʠʩʣʽ. ʉʪʨʫʢʪʫʨʫ ʟ 
ʧʽʜʩʠʩʪʝʤʦʶ çʪʝʭʥʦʣʦʛʽʷ ʥʘʚʯʘʥʥʷè ʤʦʞʥʘ ʧʦʜʘʪʠ ʷʢ ʪʨʠʻʜʠʥʝ ʮʽʣʝ, ʱʦ ʤʽʩ-
ʪʠʪʴ ʮʽʣʴʦʚʠʡ, ʟʤʽʩʪʦʚʠʡ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪʠ ʄʉʅ. ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʻ 
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ʮʽʣʴʦʚʠʡ ʪʘ ʟʤʽʩʪʦʚʠʡ ʢʦʤʧʦʥʝʥʪʠ. 
ʅʘ ʜʫʤʢʫ ʅ.ɺ. ʄʦʨʟʝ, ʤʦʜʝʣʴ ʄʉʅ, ʚʨʘʭʦʚʫʶʯʠ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʟʘʩʦ-

ʙʽʚ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ, ʩʣʽʜ ʜʦʧʦʚʥʠʪʠ ʚʢʣʶʯʝʥʥʷʤ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ-
ʚʯʘʥʥʷ; ʪʝʭʥʦʣʦʛʽʾ ʜʦʙʦʨʫ ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ, ʬʦʨʤ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ; ʪʝʭʥʦ-
ʣʦʛʽʾ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 1.1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 1.1. ʄʦʜʝʣʴ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʟʘ ʅ.ɺ. ʄʦʨʟʝ 

ʇʽʜ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʶ ʄʉʅ ʟʘ ʖ.ɺ. ʊʨʠʫʩʦʤ [63, 229] 
ʨʦʟʫʤʽʪʠʤʝʤʦ ʄʉʅ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ ʟʜʦʙʫʚʘʥʥʷ 
ʟʥʘʥʴ, ʥʘʙʫʪʪʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʟʘʩʚʦʻʥʥʷ ʩʧʦʩʦʙʽʚ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦ-
ʩʪʽ ʩʫʙôʻʢʪʦʤ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʡʦʛʦ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʽ 
ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ (ʨʠʩ. 1.2). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 1.2. ʉʪʨʫʢʪʫʨʘ ʄʉʅ ʥʘ ʦʩʥʦʚʽ ɯʂʊ ʟʘ ʖ.ɺ. ʊʨʠʫʩʦʤ 

ɯʥʬʦʨʤʘʮʽʡʥʦ- ʢʦ-

ʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦ-

ʣʦʛʽʾ 

ʥʘʚʯʘʥʥʷ 

ʎʽʣʽ 
ʥʘʚʯʘʥʥʷ 

ɿʤʽʩʪ 
ʥʘʚʯʘʥʥʷ 

ʌʦʨʤʠ 
ʥʘʚʯʘʥʥʷ 

ʄʝʪʦʜʠ 
ʥʘʚʯʘʥʥʷ 

ɿʘʩʦʙʠ 
ʥʘʚʯʘʥʥʷ 

ʎʽʣʽ ʥʘʚʯʘʥʥʷ ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ 

ʊʝʭʥʦʣʦʛʽʷ 
ʜʦʙʦʨʫ ʤʝ-
ʪʦʜʽʚ, ʬʦʨʤ 
ʽ ʟʘʩʦʙʽʚ 
ʥʘʚʯʘʥʥʷ 

ʊʝʭʥʦʣʦʛʽʷ ʜʦʙʦʨʫ 

ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ 

ʊʝʭʥʦʣʦʛʽʷ 
ʚʩʪʘʥʦʚʣʝʥʥʷ 
ʟʚôʷʟʢʽʚ ʤʽʞ 
ʝʣʝʤʝʥʪʘʤʠ 

ʄʉʅ 

ʄʝʪʦʜʠ 
ʥʘʚʯʘʥʥʷ 

ʌʦʨʤʠ ʥʘ-
ʚʯʘʥʥʷ 

ɿʘʩʦʙʠ ʥʘ-
ʚʯʘʥʥʷ 

 
 

ɿʤʽʩʪ ʥʘ-

ʚʯʘʥʥʷ 
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ʑʦʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʛʘʨʘʥʪʫ-
ʚʘʣʦ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʮʽʣʝʡ, ʥʝʦʙʭʽʜʥʠʡ ʚʽʜʧʦʚʽʜʥʠʡ ʜʦʙʽʨ ʟʤʽʩʪʫ, 
ʤʝʪʦʜʽʚ, ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ; ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘ-
ʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʪʦʛʦ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, 
ʩʪʚʦʨʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ, ʩʧʨʠʷʪʣʠʚʦʛʦ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. 
ʗʢ ʟʘʟʥʘʯʘʻ ʄ.ɯ. ɾʘʣʜʘʢ [18], ʚ ʦʩʥʦʚʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʩʣʽʜ ʧʦʢʣʘʩʪʠ ʩʪʚʦʨʝʥʥʷ ʽ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʦʚʩʷʢʜʝʥʥʫ 
ʧʝʜʘʛʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ ʥʦʚʠʭ ʂʆʄʉʅ ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʫʧʦʚʦʛʦ ʽ ʥʝʘʥ-
ʪʘʛʦʥʽʩʪʠʯʥʦʛʦ, ʙʝʟ ʨʫʡʥʽʚʥʠʭ ʧʝʨʝʙʫʜʦʚ ʽ ʨʝʬʦʨʤ ʚʙʫʜʦʚʫʚʘʥʥʷ ɯʂʊ ʫ 
ʜʽʶʯʽ ʜʠʜʘʢʪʠʯʥʽ ʩʠʩʪʝʤʠ, ʛʘʨʤʦʥʽʡʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʊʄʉʅ ʽ ʂʆʄʉʅ, ʥʝ 
ʟʘʧʝʨʝʯʫʚʘʥʥʷ ʽ ʚʽʜʢʠʜʘʥʥʷ ʟʜʦʙʫʪʢʽʚ ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ ʤʠʥʫʣʦʛʦ, ʘ ʾʭ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʧʦʩʠʣʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ-
ʩʷʛʥʝʥʴ ʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʽ ʟʘʩʦʙʽʚ ʟʚôʷʟʢʫ. 
ɭ.ʄ. ʉʤʠʨʥʦʚʘ-ʊʨʠʙʫʣʴʩʢʘ [58] ʚʠʜʽʣʷʻ ʯʦʪʠʨʠ ʩʪʫʧʝʥʽ ʚʢʣʶʯʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʽʚ ʫ ʜʠʜʘʢʪʠʯʥʠʡ ʧʨʦʮʝʩ. ʅʘʡʥʠʞʯʠʡ ʩʪʫʧʽʥʴ ï ʜʦʧʦʚʥʝʥʥʷ, 
ʨʦʟʤʽʱʝʥʥʷ ʢʦʤʧôʶʪʝʨʽʚ ʟ ɯʂʊ ʦʢʨʝʤʦ ʚʽʜ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ. ɼʨʫʛʠʡ 
ʩʪʫʧʽʥʴ ï çʨʦʟʤʽʱʝʥʥʷè ʢʦʤʧôʶʪʝʨʽʚ ʪʘ ɯʂʊ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʝʜʤʝʪʽ, 
ʦʜʥʘʢ ʟ ʦʙʪʷʞʣʠʚʦʶ ʨʠʩʦʶ çʜʦʧʦʚʥʝʥʥʷè, ʙʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʟʽʥ-
ʪʝʛʨʦʚʘʥʝ ʟ ʧʨʝʜʤʝʪʥʠʤ ʟʤʽʩʪʦʤ ʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʦʶ. ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ 
(ʩʫʯʘʩʥʦʤʫ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ɯʂʊ ʫ ʧʨʝʜʤʝʪ ʥʘʚʯʘʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ 
ʧʦʚʥʫ ʽʥʪʝʛʨʘʮʽʶ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ, ʜʠʜʘʢʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʫ ʪʦʤʫ 
ʯʠʩʣʽ ʧʽʜʨʫʯʥʠʢʽʚ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʥʘʚʯʘʥʥʽ ʚʠʟʥʘʯʝʥʦʛʦ ʧʨʝʜʤʝ-
ʪʘ. ʅʘʡʚʠʱʠʤ ʩʪʫʧʝʥʝʤ ʤʘʻ ʩʪʘʪʠ ʧʦʚʥʘ ʤʽʞʧʨʝʜʤʝʪʥʘ ʽʥʪʝʛʨʘʮʽʷ ʟ ʧʝʚ-
ʥʦʶ ʧʨʝʜʤʝʪʥʦʶ ʛʘʣʫʟʟʶ, ʥʘʧʨʠʢʣʘʜ, ʤʘʪʝʤʘʪʠʢʦʶ. 
ʖ.ɺ. ʊʨʠʫʩ [63] ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʨʠ ʪʨʘ-

ʜʠʮʽʡʥʽʡ ʄʉʅ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʘʢʠʤʠ ʨʽʚʥʷʤʠ: 
Á ɯʂʊ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ; 
Á ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʯʠʪʝʣʝʤ, ʚʠʢʣʘʜʘʯʝʤ ɯʂʊ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʥʘʚʯʘ-

ʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʜʠʩʮʠʧʣʽʥʠ; 
Á ʝʧʽʟʦʜʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ, ʉʂʄ ʫ ʥʘʚʯʘʣʴ-

ʥʦʤʫ ʧʨʦʮʝʩʽ, ʟʦʢʨʝʤʘ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʫʯʥʽʚ ʯʠ 
ʩʪʫʜʝʥʪʽʚ; 
Á ʝʧʽʟʦʜʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʷʢ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʽ ʟʘʩʦʙʽʚ 

ʫʧʨʘʚʣʽʥʥʷ  ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. 
ɼʣʷ ʂʆʄʉʅ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʦʢʨʝʤʣʝʥʦ ʪʨʠ ʨʽʚʥʽ.  
Á ʉʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʜʝʷʢʠʭ ʚʠʜʘʭ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷ-

ʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʥʘʚʯʘʥʥʽ  ʜʠʩʮʠʧʣʽʥʠ (ʥʘ ʣʝʢʮʽʷʭ, ʧʨʘʢʪʠʯʥʠʭ ʽ 
ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ). ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʜʝʷʢʽ 
ʢʦʤʧʦʥʝʥʪʠ ʄʉʅ (ʤʝʪʦʜʠ, ʟʘʩʦʙʠ ʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ). 
Á ʉʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʚ ʫʩʽʭ ʚʠʜʘʭ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʥʘʚʯʘʥʥʽ ʜʠʩʮʠʧʣʽʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʩʫʪʪʻʚʦ 
ʚʧʣʠʚʘʻ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ (ʮʽʣʽ, ʟʤʽʩʪ, 
ʤʝʪʦʜʠ, ʟʘʩʦʙʠ ʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ). 
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Á ʆʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʜʠʩʮʠʧʣʽʥʠ ʥʘ ʦʩʥʦʚʽ ʦʩʚʽʪ-
ʥʴʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠ-
ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠ, ʟʘʩʦʙʠ ʽ 
ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ-
ʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʠʩʮʠʧʣʽʥʠ 
ɸʥʘʣʽʟʫʶʯʠ ʧʨʠʯʠʥʠ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʯʠʪʝʣʷʤʠ ʤʘʪʝ-

ʤʘʪʠʢʠ ɯʂʊ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ɭ.ʄ. ʉʤʠʨʥʦʚʘ-ʊʨʠʙʫʣʴʩʢʘ ʚʠʜ̔-
ʣʷʻ ʥʘʩʪʫʧʥʽ ʧʨʦʙʣʝʤʠ [58]: 
1) ʪʝʦʨʝʪʠʯʥʽ ʽ ʧʨʘʚʦʚʽ (ʚʽʜʩʫʪʥʽʩʪʴ ʘʪʝʩʪʘʮʽʡʥʠʭ ʚʠʤʦʛ ʟ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ɯʂʊ ʽ ʜʠʩʪʘʥʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʪʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 
ʥʘʚʯʘʥʥʷ ʚʯʠʪʝʣʽʚ); 
2) ʤʝʪʦʜʠʯʥʽ (ʙʨʘʢ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʥʝʜʦʩʪʘʪʥʷ ʨʦʟʨʦʙʣʝʥʽʩʪʴ 

ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʥʘ ʫʨʦʢʘʭ ʪʘ ʚ ʜʠʩʪʘʥʮʽʡʥʠʭ ʬʦʨʤʘʭ ʥʘʚʯʘʥ-
ʥʷ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ); 
3) ʪʝʭʥʽʯʥʽ (ʥʝʩʪʘʯʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ɯʥʪʝʨʥʝʪ); 
4) ʚ ʦʙʣʘʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʧʝʜʘʛʦ-

ʛʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʦʩʚʽʪʥʽʭ ʧʦʨʪʘʣʽʚ ʽ ʧʣʘʪʬʦʨʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 
ʥʘʚʯʘʥʥʷ); 
5) ʦʨʛʘʥʽʟʘʮʽʡʥʽ (ʧʨʦʚʝʜʝʥʥʷ ʚ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʢʣʘʩʽ ʫʨʦʢʽʚ ʟ ʙʽʣʴ-

ʰʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʫ ʰʢʽʣʴʥʦʤʫ ʨʦʟʢʣʘʜʽ; ʥʝ 
ʩʢʨʽʟʴ ʦʨʛʘʥʽʟʦʚʘʥʽ ʘʙʦ ʩʣʘʙʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʨʝʛʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʝʪʦ-
ʜʠʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘ ʦʩʥʦʚʽ ɯʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ); 
6) ʦʩʦʙʠʩʪʽʩʥʽ (ʚʯʠʪʝʣʽ ʥʝʚʤʦʪʠʚʦʚʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɯʂʊ; ʥʝ ʩʬʦ-

ʨʤʦʚʘʥʘ ʧʦʪʨʝʙʘ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʥʘʚʯʘʥʥʽ ʽ ʧʽʜʚʠʱʝʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ). 

1.1.2. ʎʽʣʽ ʥʘʚʯʘʥʥʷ 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ [18], [50], [63] ʪʘ ʽʥ. ʤʦʞʝʤʦ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʮ̔ -
ʣʽ ʂʆʄʉʅ, ʷʢ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʪʦʛʦ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 
ʚʩʽʭ ʨʽʚʥʽʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊʅ, 
ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʠʭ ʢʦʨʠʩʪʫʚʘʯʫ ʚʽʜʦʤʦʩʪʝʡ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 
ʦʩʚʽʪʠ; ʚʠʢʦʥʘʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩ-
ʪʦʩʪʽ, ʱʦ ʧʨʦʞʠʚʘʪʠʤʝ ʚ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 
ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʷʢ ʟʘʩʦʙʫ 

ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʚʽʜ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ ʜʣʷ ʨʘʥʥʴʦʛʦ 
ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʜʦ ʪʨʝʥʘʞʝʨʘ, ʢʦʥʩʫʣʴʪʘʥʪʘ, ʝʢʟʘʤʝʥʘʪʦʨʘ ʽ ʧʘʨʪʥʝʨʘ ʫ 
ʚʠʨʽʰʝʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ. ʎʝ ʥʘ-
ʢʣʘʜʘʻ ʚʠʤʦʛʫ ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʽ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʥʘʚʯʘʥʥʽ ʜʦʩʪʫʧʥʽ ʟʘʩʦʙʠ. ɯʂʊ ʩʧʨʘʚʣʷʶʪʴ ʚʧʣʠʚ ʥʘ 
ʫʯʥʽʚ ʯʝʨʝʟ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʤʝʨʝʞʽ Iʥʪʝʨʥʝʪ, ʪʝʣʝʧʝʨʝʜʘʯʽ, ʚʽʜʝʦʤʘʛʥʽʪʦ-
ʬʦʥʥʽ ʟʘʧʠʩʠ ʪʘ ʽʥʰʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʽ ʧʨʦʷʚʠ, ʱʦ ʙʝʟʫʧʠʥʥʦ ʟʤʽʥʶʶʪʴ 
ʚʩʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʡ ʪʠʭ ʣʶʜʝʡ, ʫ ʩʧʽʣʢʫʚʘʥʥʽ ʟ ʷʢʠʤʠ ʚʠʨʦʩ-
ʪʘʻ ʜʠʪʠʥʘ ʽ ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʦʩʦʙʠʩʪʽʩʪʴ. ɿʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʪʝʢʩʪʦ-
ʚʠʤ, ʛʨʘʬʽʯʥʠʤ ʯʠ ʽʥʰʠʤ ʪʨʘʜʠʮʽʡʥʠʤ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ʤʘʻ ʘʫʜʽʦʚʽʟʫʘʣʴ-
ʥʝ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʢʦʣʴʦʨʦʤ ʽ ʨʫʭʦʤ, ʱʦ ʷʢʽʩʥʦ ʽʥʘʢʰʝ ʩʧʨʠʡʤʘʻʪʴʩʷ ʽ ʟʘ-
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ʧʘʤôʷʪʦʚʫʻʪʴʩʷ, ʘ ʽʥʦʜʽ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʚʩʪʫʧʘʪʠ ʚ ʥʝʩʧʦʜʽʚʘʥʽ ʘʩʦʮʽʘʪʠ-
ʚʥʽ ʟʚôʷʟʢʠ ʟ ʽʥʰʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʚʽʜʦʤʦʩʪʝʡ. ʏʝʨʝʟ ʽʩʪʦʪʥʝ ʨʦʟʰʠʨʝʥ-
ʥʷ ʦʙʩʷʛʫ ʽ ʭʘʨʘʢʪʝʨʫ ʜʦʩʪʫʧʥʠʭ ʣʶʜʠʥʽ ʚʽʜʦʤʦʩʪʝʡ, ʬʦʨʤ ʾʭ ʦʜʝʨʞʘʥʥʷ 
ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʯʝʨʝʟ ʜʽʷʣʴʥʽʩʪʴ ʽ ʩʧʽʣʢʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʫʪʨʽʰʥʻ 
ʟʙʘʛʘʯʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʾʾ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʜʫʭʦʚʥʠʡ ʧʦʪʝ-
ʥʮʽʘʣ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʬʫʥʢʮʽʡ ʨʦʟʫʤʦʚʦʾ ʧʨʘʮʽ ʣʶʜʠʥʠ ʟʘ ʨʘʭʫ-
ʥʦʢ ʧʝʨʝʢʣʘʜʘʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨ ʜʦʩʪʫʧʥʠʭ ʡʦʤʫ ʨʫʪʠʥʥʠʭ ʣʦʛʽʯʥʠʭ ʽ 
ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʨʝʟʝʨʚʠ ʨʦʟʫʤʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 
ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ. 
ʖ.ɯ. ʄʘʰʙʠʮʴ ʩʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʣʽʜʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʢʦʤʧôʶʪʝʨʘ ʚʠ-

ʦʢʨʝʤʣʶʻ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ; ʨʦʟʚʠ-
ʪʦʢ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʛʦʪʦʚʥʦʩʪʽ ʾʭ ʜʦ 
ʪʚʦʨʯʦʾ ʧʨʘʮʽ. ɸʚʪʦʨ ʥʘʛʦʣʦʰʫʻ ʥʘ ʨʦʟʚʠʪʢʫ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʷʢ 
ʧʨʦʮʝʩʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʝʚʨʠʩʪʠʯʥʠʡ ʧʦʰʫʢ, ʩʤʽʣʠʚʠʡ ʟʜʦʛʘʜ, ʽʥʪʫʾʮʽʶ ï ʫʩʝ 
ʪʝ, ʱʦ ʫ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʚʦʨʯʽ ʚʠʪʦʢʠ ʤʠʩʣʠʪʝʣʴʥʦʛʦ ʘʢʪʫ. 
ɺʘʞʣʠʚʦ, ʱʦʙ ʥʘʜʤʽʨʥʘ ʘʣʛʦʨʠʪʤʽʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʛʦʪʦʚʠʭ ʚʢʘʟʽ-
ʚʦʢ ʥʝ ʩʪʘʣʘ ʛʘʣʴʤʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʜʦʛʘʜ-
ʢʦʶ ʽ ʧʦʰʫʢʦʤ ʩʢʦʨʦʯʝʥʠʭ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. 
ɺʘʞʣʠʚʦ, ʱʦʙ ʫʯʥʽ / ʩʪʫʜʝʥʪʠ ʤʦʛʣʠ ʤʠʩʣʝʥʦ ʫʷʚʠʪʠ ʚʝʩʴ ʣʦʛʽʯʥʠʡ 

ʣʘʥʮʶʛ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʥʘ ʧʨʘʢʪʠʮʽ: ʷʚʠ-
ʱʝ Ÿ ʡʦʛʦ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ Ÿ ʘʣʛʦʨʠʪʤ Ÿ ʧʨʦʛʨʘʤʘ ʤʦʚʦʶ ɽʆʄ 
Ÿ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʆʄ Ÿ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʫ 
Ÿ ʦʙʣʘʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʚʠʦʢʨʝʤ-
ʣʶʻʪʴʩʷ ʩʘʤʘ ʩʫʪʥʽʩʪʴ ʷʚʠʱ ʽ ʩʪʘʻ ʷʩʥʦʶ ʾʭ ʩʧʽʣʴʥʽʩʪʴ [61]. 
ʗʢʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʇɿ, ʪʦ ʫʯʥʽ / ʩʪʫʜʝʥʪʠ ʚʠʩʪʫʧʘʶʪʴ ʚ ʨʦʣʽ ʢʦʨʠ-

ʩʪʫʚʘʯʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʣʘʥʮʶʛ ʜʝʱʦ ʚʠʜʦ-
ʟʤʽʥʶʻʪʴʩʷ: ʷʚʠʱʝ Ÿ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʽ Ÿ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʩʦʙʘʤʠ ʇɿ Ÿ 
ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ Ÿ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. 
ʇʨʠ ʮʴʦʤʫ ʟʘʭʦʧʣʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʦʪʦʚʠʭ ʤʦʜʝʣʝʡ ʧʦʛʨʦʞʫʻ ʧʝ-
ʨʝʜʯʘʩʥʠʤ ʨʦʟʨʠʚʦʤ ʟʚôʷʟʢʫ ʚʠʫʯʫʚʘʥʦʛʦ ʷʚʠʱʘ ʟ ʜʽʡʩʥʽʩʪʶ. ɼʣʷ ʫʥʠʢ-
ʥʝʥʥʷ ʬʦʨʤʘʣʽʟʤʫ ʚ ʟʥʘʥʥʷʭ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʧʦʪʨʽʙʥʦ ʚʽʜʜʘʪʠ ʧʝʨʝ-
ʚʘʛʫ ʩʪʚʦʨʝʥʥʶ ʤʦʜʝʣʽ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʽʥʰʠʤʠ. ʇʨʦʧʦʥʫ-
ʶʯʠ ʛʦʪʦʚʽ ʤʦʜʝʣʽ, ʜʠʥʘʤʽʯʥʽ ʢʨʝʩʣʝʥʥʷ ʚ ʜʠʜʘʢʪʠʯʥʽʡ ʛʨʽ ʟ ʢʦʤʧôʶʪʝʨʥʦʶ 
ʧʽʜʪʨʠʤʢʦʶ, ʥʝʦʙʭʽʜʥʦ ʦʙʛʦʚʦʨʶʚʘʪʠ ʟ ʫʯʥʷʤʠ  / ʩʪʫʜʝʥʪʘʤʠ ʝʪʘʧʠ ʾʭ ʨʦʟʨʦ-
ʙʢʠ, ʚʽʜʪʚʦʨʶʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ ʧʦʙʫʜʦʚʠ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʤʘʻ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ 

ʽʥʪʝʨʝʩʫ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʜʦ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ; ʟʘʙʝʟʧʝʯʝʥʥʶ ʜʠʬʝ-
ʨʝʥʮʽʘʮʽʾ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʧʨʦʭʦʜʞʝʥʥʶ 
ʤʘʪʝʨʽʘʣʫ ʟʘ ʚʣʘʩʥʠʤ ʪʝʤʧʦʤ; ʦʙôʻʢʪʠʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʟʥʘʥʴ; ʘʢ-
ʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʧʦʜʘʯʽ ʤʘʪʝʨʽ-
ʘʣʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ; ʬʦʨʤʫʚʘʥʥʶ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʨʽʟʥʦʤʘʥʽʪʥʦʾ 
ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʚʠʭʦʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ; ʦʚʦʣʦʜʽʥʥʶ ʥʘ-
ʚʠʯʢʘʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʩʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʷʭ; ʟʘʙʝʟʧʝ-
ʯʝʥʥ ʁʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʙʘʥʢʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʜʦʤʦʩʪʝʡ. 
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ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʠʥʮʠʧʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦ-
ʟʚʠʚʘʶʯʝ ʥʘʚʯʘʥʥʷ, ʻ ʧʨʦʬʽʣʴʥʘ ʪʘ ʨʽʚʥʝʚʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ, ʽʥʜʠʚʽʜʫʘʣʽ-
ʟʘʮʽʷ ʥʘʚʯʘʥʥʷ. ʄ.ɯ. ɾʘʣʜʘʢ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩ-
ʪʘʥʥʽ ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ çʤʦʚʘ ʥʝ ʧʦʚʠʥʥʘ ʡʪʠ ʣʠʰʝ ʧʨʦ ʚʠ-
ʚʯʝʥʥʷ ʧʝʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʨʦ ʚʩʝʙʽʯʥʠʡ ʽ 
ʛʘʨʤʦʥʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ, ʾʾ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡè [18, 14]. 
ɯʂʊʅ, ʚʽʜʢʨʠʚʘʶʯʠ ʧʝʨʩʧʝʢʪʠʚʠ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʨʦʟʢʨʠʪʪʷ ʪʚʦ-
ʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʧʽʟʥʘʚʘʣʴʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʥʘʚʯʘʣʴ-
ʥʦʛʦ ʧʨʦʮʝʩʫ, ʤʘʶʪʴ ʩʪʘʪʠ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ. 
ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ɯʂʊ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʧʨʠ 

ʨʝʬʣʝʢʩʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜ-
ʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʢʦʥʢʨʝʪʥʦʤʫ ʫʯʘʩʥʠʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʜʦʙʠʨʘʪʠ ʽ 
ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʘʩʥʠʢʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʚʜʘʥʥʷ ʪʨʴʦʭ ʨʽʚʥʽʚ ʩʢʣʘ-
ʜʥʦʩʪʽ, ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʽʚ 
ʟʘʚʜʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʠʭ ʽ ʩʠʪʫʘʪʠʚ-
ʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

1.1.3. ɿʤʽʩʪ ʥʘʚʯʘʥʥʷ 

ɿʤʽʩʪ ʥʘʚʯʘʥʥʷ ʥʘ ʨʽʚʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ ï ʩʠʩʪʝʤʘ ʟʥʘʥʴ ʟ ʧʝ-
ʚʥʦʾ ʥʘʫʢʦʚʦʾ ʛʘʣʫʟʽ, ʧʨʘʢʪʠʯʥʠʭ ʚʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʪʘ ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ, 
ʷʢʠʤʠ ʧʦʚʠʥʝʥ ʦʚʦʣʦʜʽʪʠ ʫʯʝʥʴ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 
ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʟ ʤʘʪʝʤʘʪʠʢʠ ī ʦʩʥʦʚʥʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ ʚʠʟʥʘ-

ʯʘʻ ʟʤʽʩʪ ʽ ʦʙʩʷʛ ʟʥʘʥʴ ʟ ʮʴʦʛʦ ʧʨʝʜʤʝʪʫ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ 
ʟʘʩʚʦʻʥʥʶ, ʟʤʽʩʪ ʨʦʟʜʽʣʽʚ ʽ ʪʝʤ ʟ ʨʦʟʧʦʜʽʣʦʤ ʾʭ ʟʘ ʨʦʢʘʤʠ ʥʘʚʯʘʥʥʷ [85]. 
ɺʧʣʠʚ ɯʂʊ ʥʘ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʨʦʟʰʠʨʝʥʥʽ ʪʘ ʧʦʛʣʠʙ-

ʣʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʟʘʚʜʷʢʠ ʙʽʣʴʰʽʡ ʾʭ ʜʦʩʪʫʧ-
ʥʦʩʪʽ ʜʣʷ ʰʢʦʣʷʨʽʚ  / ʩʪʫʜʝʥʪʽʚ, ʚ ʧʦʛʣʠʙʣʝʥʥʽ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʽ 
ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʚʜʘʥʴ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 
ʋ ʟʚôʷʟʢʫ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ɯʂʊʅ ʤʘʪʝʤʘʪʠʢʠ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʧʝ-

ʨʝʛʣʷʜʽ ʩʠʩʪʝʤʠ ʟʘʚʜʘʥʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʫʯʘʩ-
ʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʣʷ ʢʦʥʪʨʦʣʶ ʽ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ, ʘ ʚ ʮʽʣʦʤʫ 
ʜʣʷ ʥʘʙʫʪʪʷ ʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʇɿʅʇ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘ-
ʪʠ ʚʠʤʦʛʘʤ ʜʦʮʽʣʴʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʦʤʫ 
ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʩʣʽʜ ʥʘʧʦʚʥʶʚʘʪʠ ʪʘʢʠʤ ʟʤʽʩʪʦʤ, ʷʢʠʡ ʥʘʡʙʽʣʴʰ ʝʬʝ-
ʢʪʠʚʥʦ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʠʡ ʽ ʟʘʩʚʦʻʥʠʡ ʧʝʨʝʚʘʞʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʢʦʤʧôʶʪʝʨʘ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 
ʥʝʦʙʭʽʜʥʦ ʦʙʘʯʣʠʚʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʟʤʽʥʠ ʟʤʽʩʪʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʟ 
ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʟʥʠʞʝʥʥʶ ʾʾ ʨʽʚʥʷ. 
ʖ.ɯ. ʄʘʰʙʠʮʴ ʪʘ ʄ.ʃ. ʉʤʫʣʴʩʦʥ [44, 14] ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, 

ʦɦ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʦʩʦʙʣʠʚʦ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʽʟʥʷʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʟʤʽʩʪʫ. ʇʝʨʰʘ 
ʛʨʫʧʘ (ɿʤʽʩʪ-1) ʚʢʣʶʯʘʻ ʟʤʽʩʪ ʦʩʥʦʚʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʩʧʦʩʦʙʽʚ ʦʧʝʨʫʚʘʥʥʷ 
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ʥʠʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʝʚʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ. ɼʣʷ ʟʘʩʚʦʻʥʥʷ ʮʴʦʛʦ 
ʤʘʪʝʨʽʘʣʫ ʟʘʣʫʯʘʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ (ɿʤʽʩʪ-2), ʱʦ ʚʢʣʶʯʘʻ ʧʝʚʥʠʡ 
ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ, ʟʥʘʥʥʻʚʠʡ ʟʤʽʩʪ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʫʤʦʚʠʭ ʜʽʡ, ʨʽʟʥʦʤʘ-
ʥʽʪʥʽ ʝʚʨʠʩʪʠʢʠ. ʉʘʤʝ ɿʤʽʩʪ-2 ʚʠʟʥʘʯʘʣʴʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʫʩʧʽʰʥʽʩʪʴ 
ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɿʤʽʩʪ-1 ʽ ɿʤʩ̔ʪ-2 ʨʘʟʦʤ ʫʪʚʦʨʶʶʪʴ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ. 
ʇʦʪʨʝʙʫʻ ʚʢʣʶʯʝʥʥʷ ʫ ʟʤʽʩʪ ʚʠʚʯʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʥʘʚʯʘʥʥʷ, ʟʘʩʚʦʻʥʥʷ ʫʯʘʩ-
ʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʣʘʩʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʣʷ ʫʩʧʽʰʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽ ʤʘʶʪʴ ʟʘʩʚʦʾʪʠ ʱʝ ɿʤʽʩʪ-3, ʪʦʙʪʦ ʟʤʽʩʪ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ: 
ʷʢ ʚʦʥʠ ʘʥʘʣʽʟʫʶʪʴ ʟʘʜʘʯʫ, ʧʣʘʥʫʶʪʴ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ ʽ ʪʦʱʦ. 

1.1.4. ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʽʣʝʡ ʽ ʟʘʚʜʘʥʴ ʫʨʦʢʫ, 
ʟʤʽʩʪʫ ʽ ʣʦʛʽʢʠ ʧʦʜʘʯʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʯʠʪʝʣʷ. 
ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʜʽʣʷʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʘ) ʟʘʩʦʙʠ ʟʦʨʦʚʦʾ (ʚʽʟʫʘʣʴʥʦʾ) 

ʥʘʦʯʥʦʩʪʽ (ʜʽʘʬʽʣʴʤʠ, ʜʽʘʧʦʟʠʪʠʚʠ, ʤʦʜʝʣʽ, ʤʫʣʷʞʽ, ʪʘʙʣʠʮʽ, ʢʘʨʪʠʥʠ, 
ʛʨʘʬʽʢʠ, ʨʦʟʜʘʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ); ʙ) ʟʘʩʦʙʠ ʩʣʫʭʦʚʦʾ ʥʘʦʯʥʦʩʪʽ (ʧʣʘʪʽʚʢʠ, 
ʢʦʤʧʘʢʪ-ʜʠʩʢʠ, ʘʫʜʽʦʢʘʩʝʪʠ); ʚ) ʥʘʦʯʥʦ-ʩʣʫʭʦʚʽ (ʘʫʜʽʦʚʽʟʫʘʣʴʥʽ) ʟʘʩʦʙʠ 
(ʜʽʘʬʽʣʴʤʠ ʟʽ ʟʚʫʢʦʚʠʤ ʩʫʧʨʦʚʦʜʦʤ, ʢʽʥʦʬʽʣʴʤʠ ʽ ʚʽʜʝʦʬʽʣʴʤʠ, ʢʽʥʦʬʨʘ-
ʛʤʝʥʪʠ  ʪʦʱʦ) [87,147]. 
ɼʦ ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʚʽʜʥʦʩʷʪʴ ʥʘʦʯʥʽ ʪʘ ʪʝʭʥʽʯʥʽ ʟʘʩʦ-

ʙʠ ʥʘʚʯʘʥʥʷ, ʧʽʜʨʫʯʥʠʢʠ ʡ ʧʦʩʽʙʥʠʢʠ, ʜʠʜʘʢʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʜʦʚʽʜʢʦʚʫ 
ʪʘ ʽʥʰʫ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʫ ʧʨʝʜʤʝʪʥʫ ʣʽʪʝʨʘʪʫʨʫ [63]. 
ʉʭʚʘʣʴʥʽ ʚʽʜʛʫʢʠ ʧʝʜʘʛʦʛʽʚ ʦʪʨʠʤʘʣʠ ʧʦʩʽʙʥʠʢʠ [22-26], [13], ʷʢʽ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʇɿ, ʽʥʪʝʛʨʘʮʽʶ 
ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʧʦʩʠʣʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ. 
ʉʝʨʝʜ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʨʦ-

ʟʨʽʟʥʷʶʪʴ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʢʦʤʧôʶʪʝʨ, ʟʘʩʦʙʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ) 
ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ; ʪʝʢʩʪʦʚʽ ʡ ʛʨʘʬʽʯʥʽ ʨʝ-
ʜʘʢʪʦʨʠ; ʪʘʙʣʠʯʥʽ ʧʨʦʮʝʩʦʨʠ; ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ; ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʛʨʘʤʥʽ 
ʟʘʩʦʙʠ; ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʧʨʦʛʨʘʤʠ; ʝʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ, ʝʣʝʢʪ-
ʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ, ʤʝʪʦʜʠʯʥʽ ʪʘ ʢʦʥʩʫʣʴʪʘʮʽʡʥʽ ʢʘʪʘʣʦʛʠ, ʥʘʚʯʘʣʴʥʽ ʪʝʣʝ-
ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʦʻʢʪʠ ʪʘ ʽʥ.). ʉʝʨʝʜ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ 
ʤʘʪʝʤʘʪʠʢʠ ʚʠʜʽʣʷʶʪʴ ʩʠʩʪʝʤʠ ʜʣʷ ʯʠʩʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʘʙʣʠʯʥʽ 
ʧʨʦʮʝʩʦʨʠ, ʤʘʪʨʠʯʥʽ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥ,ɹ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʽ ʧʘʢʝʪʠ, ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ ʽ ʛʝʦ-
ʤʝʪʨʽʾ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ [63]. 
ʗʢ ʟʘʟʥʘʯʘʻ ɺ.ʇ. ɺʝʤʙʝʨ [12], ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ ʜʦ ʢʣʘʩʠ-

ʬʽʢʘʮʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʘʢ ʽ ʜʦ ʪʝʨʤʽʥʦ-
ʣʦʛʽʾ ʫ ʮʽʡ ʩʬʝʨʽ. ɺʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʮʽʣʽ ʪʘ ʟʘʚʜʘʥʥʷ, ʷʢʽ 
ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽɿʅʇ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ 
ʪʠʧʠ: ʽʣʶʩʪʨʫʶʯʽ, ʢʦʥʩʫʣʴʪʫʶʯʽ, ʦʧʝʨʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʪʨʝʥʘʞʝʨʠ, 
ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ.  
ʄ.ɯ. ɾʘʣʜʘʢ, ɺ.ɺ. ʃʘʧʽʥʩʴʢʠʡ, ʄ.ɯ. ʐʫʪ [23] ʧʨʦʧʦʥʫʶʪʴ ʢʣʘʩʠʬʽ-

ʢʘʮʽʶ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʚʘʞʥʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 
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ʧʨʦʮʝʩʫ ʧʨʠ ʨʦʙʦʪʽ ʟ ʧʝʚʥʠʤ ʟʘʩʦʙʦʤ ʥʘʚʯʘʥʥʷ (ʧʨʦʜʫʢʪʠʚʥʘ ʜʽʷʣʴʥʽʩʪʴ, 
ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ; ʧʨʦʜʫʢʪʠʚʥʦ-ʨʝʧʨʦʜʫʢʪʠʚʥʘ 
ʜʽʷʣʴʥʽʩʪʴ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, ʥʘ ʘʢʪʫʘʣʽʟʘʮʽʶ 
ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ ʪʦʱʦ).  ɺʠʦʢʨʝʤʣʶʶʪʴ 1) ʜʝʤʦʥʩʪʨʘʮʽʡʥʦ-
ʤʦʜʝʣʶʶʯʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ; 2) ʇɿ ʪʠʧʫ ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʨʝʜʤʝʪʥʦ-
ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; 3) ʇɿ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʘ-
ʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽ-
ʟʘʮʽʾ ʨʦʙʦʪʠ ʚ ʤʝʨʝʞʽ; ʩʪʫʧʝʥʝʤ çʛʥʫʯʢʦʩʪʽè, ʤʦʞʣʠʚʽʩʪʶ ʨʝʜʘʛʫʚʘʥʥʷ 
ʧʨʝʜʤʝʪʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʽ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ; ʩʪʨʫʢʪʫʨʦʶ ʽ ʧʦʚʥʦʪʦʶ 
ʦʭʦʧʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ; ʩʧʦʩʦʙʦʤ ʚʚʝʜʝʥʥʷ ʢʦʤʘʥʜ ʽ ʜʘʥʠʭ ʪʘ ʤʦ-
ʞʣʠʚʦʶ ʚʘʨʽʘʪʠʚʥʽʩʪʶ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ; ʤʦʞʣʠʚʠʤʠ ʩʧʦʩʦʙʘʤʠ 
ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʧʦʜʘʥʥʷ ʫʯʥʝʚʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ; ʩʧʦʩʦʙʦʤ ʚʚʝʜʝʥʥʷ 
ʜʘʥʠʭ ī ʢʦʤʘʥʜʥʠʭ ʚʧʣʠʚʽʚ ʢʦʨʠʩʪʫʚʘʯʘ; 4) ʇɿ ʜʦʚʽʜʥʠʢʦʚʦ-
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
ɺ.ʇ. ɺʝʤʙʝʨ [12], ʢʣʘʩʠʬʽʢʫʶʯʠ ʦʩʚʽʪʥʽ ʝʣʝʢʪʨʦʥʥʽ ʨʝʩʫʨʩʠ, ʦʪʦʪʦ-

ʞʥʶʻ ʪʘʢʽ ʧʦʥʷʪʪʷ, ʷʢ ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʚʠʜʘʥʥʷ, ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʦʤʧôʶʪʝʨʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʧʝʜʘʛʦʛʽʯʥʽ 
ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ. ɸʚʪʦʨʦʤ 
ʚʠʜʽʣʝʥʦ ʪʘʢʽ ʩʢʣʘʜʦʚʽ ʷʢ ʝʣʝʢʪʨʦʥʥʘ ʥʘʚʯʘʣʴʥʘ ʢʥʠʛʘ, ʝʣʝʢʪʨʦʥʥʠʡ ʥʘ-
ʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ (ʝʥʮʠʢʣʦʧʝʜʽʾ, ʩʣʦʚʥʠʢʠ, ʘʣʴʙʦʤʠ ʢʘʨʪ ʽ ʩʭʝʤ, ʽʥʬʦʨ-
ʤʘʮʽʡʥʽ ʙʘʟʠ ʪʘ ʙʘʥʢʠ ʟʥʘʥʴ, ʢʦʤʧôʶʪʝʨʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʧʨʘʢʪʠʢʫʤʠ, ʙʽʙ-
ʣʽʦʪʝʢʠ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ, ʭʨʝʩʪʦʤʘʪʽʾ, ʜʦʚʽʜʥʠʢʠ, ʟʙʽʨʥʠʢʠ ʚʧʨʘʚ 
ʽ ʟʘʜʘʯ, ʝʣʝʢʪʨʦʥʥʽ ʘʪʣʘʩʠ, ʢʦʥʪʨʦʣʶʶʯʦ-ʪʝʩʪʫʶʯʽ ʢʦʤʧʣʝʢʪʠ, ʚʽʨʪʫʘʣʴʥʽ 
ʣʘʙʦʨʘʪʦʨʽʾ, ʢʦʤʧôʶʪʝʨʥʽ ʪʨʝʥʘʞʝʨʠ), ʝʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ (ʜʣʷ ʜʠʩ-
ʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ), ʘʚʪʦʤʘʪʠ-
ʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʽ ʢʦʤʧʣʝʢʪʠ, ʧʨʦʛʨʘʤʥʽ 
ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʟʘ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʤ ʧʨʦʮʝʩʦʤ. 
ʖ.ɺ. ʊʨʠʫʩ ʩʝʨʝʜ ʩʢʣʘʜʦʚʠʭ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʂʆʄʉʅ 

ʚʠʜʽʣʷʻ ʪʘʢʽ ʩʫʯʘʩʥʽ ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʷʢ ʝʣʝʢʪʨʦʥʥʽ ʩʣʦʚʥʠʢʠ 
ʽ ʜʦʚʽʜʥʠʢʠ, ʝʣʝʢʪʨʦʥʥʽ ʥʘʚʯʘʣʴʥʽ ʽ ʤʝʪʦʜʠʯʥʽ ʧʦʩʽʙʥʠʢʠ, ʝʣʝʢʪʨʦʥʥʽ 
ʧʽʜʨʫʯʥʠʢʠ [63]. ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʦʢʨʝʤʽ ʟ ʮʠʭ ʟʘʩʦʙʽʚ. 
ɽʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ ï ʩʫʢʫʧʥʽʩʪʴ ʛʨʘʬʽʯʥʠʭ, ʪʝʢʩʪʦʚʠʭ, ʯʠʩʣʦʚʠʭ, 

ʤʦʚʥʠʭ, ʤʫʟʠʯʥʠʭ, ʚʽʜʝʦ, ʬʦʪʦ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʜʘʥʠʭ ʫ ʮʠʬʨʦʚʽʡ 
ʬʦʨʤʽ ʽ ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʦʩʽʷʭ, ʘ ʪʘʢʦʞ ʚ ʝʣʝʢʪʨʦʥʥʽʡ 
ʢʦʤʧôʶʪʝʨʥʽʡ ʤʝʨʝʞʽ. 
ʅʘʚʯʘʣʴʥʝ ʝʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ ï ʝʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ, ʷʢʝ ʤʽʩʪʠʪʴ ʩʠ-

ʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʚʽʜʧʦʚʽʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʛʘʣʫʟʽ ʟʥʘʥʴ. 
ʄʘʻ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʚʠʢʦʥʘʥʥʷ ʽ ʭʫʜʦʞʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ, 
ʧʦʚʥʦʪʦʶ ʚʽʜʦʤʦʩʪʝʡ, ʷʢʽʩʪʶ ʤʝʪʦʜʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ  ̔ʪʝʭʥʽʯʥʦʛʦ 
ʚʠʢʦʥʘʥʥʷ, ʥʘʦʯʥʽʩʪʶ, ʣʦʛʽʯʥʽʩʪʶ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 
ɽʣʝʢʪʨʦʥʥʠʡ ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ ï ʬʦʨʤʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʧʝʨʝʜʘ-

ʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ, ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʥʦʚʠʭ ʤʦʜʝʣʝʡ 
ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʝʪʦʜʠʯʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʜʦʩʚʽʜ ʧʝ-
ʜʘʛʦʛʘ ʬʽʢʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʝʦʬʨʘʛʤʝʥʪʽʚ ʽ ʘʫʜʽʦʟʘʧʠʩʽʚ ʟʘʥʷʪʴ, ʪʝʢʩʪʦ-
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ʚʠʭ ʽ ʛʨʘʬʽʯʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʜʘʥʠʭ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ. 
ɽʣʝʢʪʨʦʥʥʠʡ ʩʣʦʚʥʠʢ ï ʝʣʝʢʪʨʦʥʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ, ʱʦ ʚʽʜ-

ʧʦʚʽʜʘʻ ʪʨʘʜʠʮʽʡʥʦʤʫ çʧʘʧʝʨʦʚʦʤʫè ʩʣʦʚʥʠʢʦʚʽ. ʋ ʢʦʤʧôʶʪʝʨʥʽʡ ʚʝʨʩʽʾ 
ʤʦʞʝ ʚʠʢʣʠʢʘʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʛʨʘʤʠ ʩʧʝʮʽʘʣʴʥʦ ʚʠʟʥʘʯʝʥʦʶ ʚʢʘʟʽʚ-
ʢʦʶ ʥʘ ʩʣʦʚʦ ʘʙʦ ʛʨʫʧʫ ʩʣʽʚ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦʛʦ 
ʬʨʘʛʤʝʥʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʣʦʚʥʠʢʘ. ɽʣʝʢʪʨʦʥʥʠʡ ʩʣʦʚʥʠʢ ʧʦʨʷʜ ʟ ʪʝʢʩʪʦʤ 
ʽ ʛʨʘʬʽʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚʝʩʴ ʩʧʝʢʪʨ ʤʝʜʽʘʦʙôʻʢʪʽʚ, 
ʚʢʣʶʯʘʶʯʠ ʚʽʜʝʦ ʽ ʘʥʽʤʘʮʽʡʥʽ ʬʨʘʛʤʝʥʪʠ, ʟʚʫʢ, ʤʫʟʠʢʫ. 
ɽʣʝʢʪʨʦʥʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ï ʦʩʚʽʪʥʻ ʝʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ, 

ʷʢʝ ʯʘʩʪʢʦʚʦ ʘʙʦ ʮʽʣʢʦʤ ʟʘʤʽʥʷʻ ʯʠ ʜʦʧʦʚʥʶʻ ʟʚʠʯʘʡʥʠʡ ʧʦʩʽʙʥʠʢ ʽ ʦʬʽ-
ʮʽʡʥʦ ʟʘʪʚʝʨʜʞʝʥʝ, ʷʢ ʜʘʥʠʡ ʚʠʜ ʚʠʜʘʥʥʷ. 
ɽʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ [63] ï ʦʩʥʦʚʥʝ ʦʩʚʽʪʥʻ ʝʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ, 

ʩʪʚʦʨʝʥʝ ʥʘ ʚʠʩʦʢʦʤʫ ʥʘʫʢʦʚʦʤʫ ʽ ʤʝʪʦʜʠʯʥʦʤʫ ʨʽʚʥʽ, ʷʢʝ ʧʦʚʥʽʩʪʶ ʚʽʜ-
ʧʦʚʽʜʘʻ ʧʨʦʛʨʘʤʽ ʽ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ (ʦʙʫʤʦʚʣʝʥʠʭ ʦʩʚʽʪʥʽʤ 
ʩʪʘʥʜʘʨʪʦʤ), ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʽ ʧʦʚʥʦʪʫ ʜʠʜʘʢʪʠʯʥʦʛʦ ʮʠʢʣʫ 
ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟʘ ʫʤʦʚʠ ʟʜʽʡʩʥʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ 
ʟʚôʷʟʢʫ. ɿʘʟʚʠʯʘʡ ʝʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʪ ʥʘʚʯʘ-
ʣʴʥʠʭ, ʢʦʥʪʨʦʣʶʶʯʠʭ, ʤʦʜʝʣʶʶʯʠʭ ʪʘ ʽʥʰʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ 
ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʦʩʽʷʭ ʽ ʫ ʷʢʠʭ ʚʽʜʦʙʨʘʞʝʥʦ ʦʩʥʦʚʥʠʡ ʥʘʫʢʦʚʠʡ ʟʤʽʩʪ 
ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ.  
ɽʣʝʢʪʨʦʥʥ ̔ʧʽʜʨʫʯʥʠʢʠ ī ʇɿ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʟʥʘʯʥʽ ʟʘ ʦʙʩʷʛʦʤ ʤʘ-

ʪʝʨʽʘʣʫ ʨʦʟʜʽʣʠ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʘʙʦ ʧʦʚʥʽʩʪʶ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ. ɼʣʷ 
ʪʘʢʦʛʦ ʪʠʧʫ ʇɿ ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʛʽʧʝʨʪʝʢʩʪʦʚʘ ʩʪʨʫʢʪʫʨʘ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘ-
ʪʝʨʽʘʣʫ, ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽʟ ʝʣʝʤʝʥʪʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, 
ʙʣʦʢʫ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʨʦʟʚʠʥʝʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʩʢʣʘʜʦʚʽ. 
ʆʩʦʙʣʠʚʽʩʪʶ ʚʩʽʭ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʜʘʥʴ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʢʦʨʦʯʝʥʽ ʜʦ ʧʘʧʝʨʦʚʦʛʦ ʚʘʨʽʘʥʪʘ ʙʝʟ ʚʪʨʘʪʠ ʜʠʜʘʢʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 
ɽʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ ʥʝ ʤʦʞʝ ʽ ʥʝ ʧʦʚʠʥʝʥ ʟʘʤʽʥʷʪʠ ʢʥʠʛʫ. ʗʢ ʟʘʟʥʘ-
ʯʘʻ ʖ.ɺ. ʊʨʠʫʩ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ ʥʝʜʦʩʪʘʪʥʴʦ 
ʚʟʷʪʠ ʛʘʨʥʠʡ ʧʽʜʨʫʯʥʠʢ, ʩʪʚʦʨʠʪʠ ʡʦʛʦ ʥʘʚʽʛʘʮʽʶ (ʩʪʚʦʨʠʪʠ ʛʽʧʝʨʪʝʢʩʪ), 
ʥʘʧʦʚʥʠʪʠ ʙʘʛʘʪʠʤ ʽʣʶʩʪʨʘʪʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʚʢʣʶʯʘʶʯʠ ʤʫʣʴʪʠʤʝ-
ʜʽʡʥʽ ʟʘʩʦʙʠ, ʽ ʚʽʜʪʚʦʨʠʪʠ ʥʘ ʝʢʨʘʥʽ ʢʦʤʧôʶʪʝʨʘ. ɽʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ 
ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʽ ʚ ʪʝʢʩʪ ʽʟ ʢʘʨʪʠʥʢʘʤʠ, ʥʽ ʚ ʜʦʚʽʜʥʠʢ, ʪʦ-
ʤʫ ʱʦ, ʡʦʛʦ ʬʫʥʢʮʽʷ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʘ. ɽʣʝʢʪʨʦʥʥʠʡ ʧʽʜʨʫʯʥʠʢ ʧʦʚʠʥʝʥ 
ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʝʛʰʠʪʠ ʨʦʟʫʤʽʥʥʷ ʽ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ (ʧʨʠʯʦʤʫ ʘʢʪʠʚ-
ʥʝ, ʘ ʥʝ ʧʘʩʠʚʥʝ) ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʭ ʧʦʥʷʪʴ, ʪʚʝʨʜʞʝʥʴ ʽ ʧʨʠʢʣʘʜʽʚ, ʟʘ-
ʣʫʯʘʶʯʠ ʜʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʩʣʫʭʦʚʫ ʡ ʝʤʦʮʽʡʥʫ ʧʘʤôʷʪʴ. 
ʇʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤ (ʧʘʧʝʨʦʚʠʤ) ʧʽʜʨʫʯʥʠʢʦʤ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʦʪʝʥ-

ʮʽʘʣ ʝʣʝʢʪʨʦʥʥʦʛʦ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʟʘʚʜʷʢʠ ʥʘʩʪʫʧʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ [63]: 
Á ʛʽʧʝʨʪʝʢʩʪʦʚʽʩʪʴ (ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ 
ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤʠ); 
Á  ʤʫʣʴʪʠʤʝʜʽʡʥʽʩʪʴ (ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʟʘʩʦʙʽʚ ʤʫʣʴʪʠ-
ʤʝʜʽʘ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ī ʟʚʫʢ, 
ʛʨʘʬʽʢʘ, ʤʫʣʴʪʠʧʣʽʢʘʮʽʷ, ʘʥʽʤʘʮʽʷ, ʚʽʜʝʦ); 
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Á  ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ (ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʘʣʝ 
ʡ ʟʘʧʠʪʘʥʥʷ, ʪʝʩʪʠ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʪʘ ʢʦʥʪʨʦʣʶ, ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ 
ʽʥʰʫ ʜʦʚʽʜʢʦʚʫ ʪʘ ʥʘʚʯʘʣʴʥʫ ʣʽʪʝʨʘʪʫʨʫ, ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʦʩʝ-
ʨʝʜʥʴʦ ʧʨʘʮʶʚʘʪʠ ʟ ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥ-
ʥʷʤ, ʟʦʢʨʝʤʘ ʟ ʩʠʩʪʝʤʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ); 
Á ʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ (ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʥʘʚʯʘʣʴ-
ʥʠʡ ʢʫʨʩ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ ʫ ʥʘʚʯʘʥʥʽ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʥʘ-
ʚʯʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ (ʫʷʚʥʠʭ) ʤʦʜʝʣʝʡ 
ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʨʝʘʣʴʥʽʩʪʶ ʘʙʦ ʾʾ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʦʜʝʣʷʤʠ; 
Á ʢʝʨʦʚʘʥʽʩʪʴ ï ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʽʛʘʮʽʶ (ʧʦʩʣʽʜʦʚʥʽʩʪʴ 
ʧʨʝʜôʷʚʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ) ʧʽʜʨʫʯʥʠʢʘ ʟʘʣʝʞʥʦ ʚʽʜ ʫʩʧʽʰʥʦʩ-
ʪʽ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʘʙʦ ʽʥʰʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʯʥʷ, 
ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʠʪʠ ʝʣʝʢʪʨʦʥʥʠʡ ʧʦʩʽʙʥʠʢ ʟʘʩʦʙʘʤʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. 
ɽʣʝʢʪʨʦʥʥʽ ʧʽʜʨʫʯʥʠʢʠ ʟ çʞʠʚʠʤʠè ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʛʨʘʬʽʢʘʤʠ ʜʦʧʦ-

ʤʘʛʘʶʪʴ ʫ ʩʘʤʦʩʪʽʡʥʦʤʫ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ. ɿʘʚʜʷʢʠ ʛʨʘʬʽʯʥʽʡ ʚʽʟʫʘʣʽ-
ʟʘʮʽʾ ʨʦʟʚôʷʟʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʰʚʠʜʢʦ ʟʨʦʟʫʤʽʪʠ ʡʦʛʦ ʩʫʪʴ, 
ʨʝʘʣʽʟʫʚʘʪʠ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʫʪʠʥʥʽ ʯʠ 
ʩʢʣʘʜʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʥʝ ʟʘʧʝʨʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʤʘʪʝʤʘʪʠʯʥʫ ʽʥʪʫʾʮʽʶ 
ʣʶʜʠʥʠ ʪʘ ʾʾ ʪʚʦʨʯʫ ʫʯʘʩʪʴ ʫ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʧʨʦʙʣʝʤ. ʇʨʠ ʮʴʦʤʫ ʝʢʦʥʦʤʽʶ 
ʯʘʩʫ ʤʦʞʥʘ ʩʧʨʷʤʫʚʘʪʠ ʥʘ ʦʩʤʠʩʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʫʪʥʦʩʪʽ ʟʘʜʘʯʽ. 
ɺ.ʄ. ʄʘʜʟʽʛʦʥ, ɺ.ɺ. ʃʘʧʽʥʩʴʢʠʡ ʪʘ ʖ.ʆ. ɼʦʨʦʰʝʥʢʦ [43,70] ʘʢʮʝʥ-

ʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʱʦ ʇɿʅʇ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʜʠʜʘʢʪʠʯʥʽ ʧʨʠʥ-
ʮʠʧʠ ʥʘʚʯʘʥʥʷ: ʧʨʠʥʮʠʧʠ ʩʚʽʜʦʤʦʩʪʽ ʡ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʦʯʥʦʩʪʽ, ʩʠʩʪʝʤʘ-
ʪʠʯʥʦʩʪʽ ʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʤʽʮʥʦʩʪʽ, ʥʘʫʢʦʚʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ, ʟʚôʷʟʢʫ ʪʝʦ-
ʨʽʾ ʟ ʧʨʘʢʪʠʢʦʶ. ʇʨʠʥʮʠʧ ʥʘʫʢʦʚʦʩʪʽ ʚʠʟʥʘʯʘʻ ʷʢ ʩʧʦʩʽʙ ʽ ʢʨʠʪʝʨʽʾ ʜʦʙʦ-
ʨʫ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘʢ ʽ ʩʧʦʩʦʙʠ ʡʦʛʦ ʧʦʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ. ʇʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦʚʠʥʝʥ 
ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʤʝʪʦʜʘʤʠ ʧʽʟʥʘʥʥʷ, ʘ ʩʘʤʝ ï ʥʘʫʢʦʚʠʤ ʝʢʩ-
ʧʝʨʠʤʝʥʪʦʤ, ʯʝʨʝʟ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʧʦʨʽʚʥʷʥʥʷ, ʘʥʘʣʦʛʽʡ, 
ʽʥʜʫʢʮʽʾ ʪʘ ʜʝʜʫʢʮʽʾ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʽ ʢʦʥʢʨʝʪʠʟʘʮʽʾ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽ ʫʟʘ-
ʛʘʣʴʥʝʥʥʷ. ʉʧʦʩʦʙʠ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ 
ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʨʽʚʥʶ ʧʽʜʛʦʪʦʚʢʠ 
ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʾʭ ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ. ɼʦʩʷʛʥʝʥʥʷ 
ʫʩʧʽʭʫ ʢʦʞʥʠʤ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ ʟʘʚʜʷʢʠ ʜʦʩʪʫʧʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦ-
ʛʦ ʟʘʩʦʙʫ. ɿʘʚʜʷʢʠ ʧʝʨʝʚʘʛʘʤ ʧʦʜʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʜʘʥʠʭ ʟʘʩʦʙʘ-
ʤʠ ɯʂʊ ʟʘʢʣʘʜʘʶʪʴʩʷ ʽʩʪʦʪʥʽ ʧʝʨʝʜʫʤʦʚʠ ʫʩʧʽʭʽʚ ʫ ʥʘʚʯʘʥʥʽ ï ʝʤʦʮʽʡʥʝ 
ʚʢʣʶʯʝʥʥʷ, ʛʥʦʩʪʠʯʥʽʩʪʴ, ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʜʘʥʠʭ. ʇʨʠʥʮʠʧ ʥʘʦʯʥʦ-
ʩʪʽ ʟʘ ʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ ʧʦʣʷʛʘʻ ʥʝ ʩʪʽʣʴʢʠ ʚ ʤʦʞʣʠʚʦʩʪʽ ʧʘʩʠʚʥʦ-
ʛʦ ʩʧʦʛʣʷʜʘʥʥʷ ʫʯʥʷʤʠ ʤʦʜʝʣʝʡ, ʷʢ ʚ ʘʢʪʠʚʥʽʡ ʧʝʨʝʪʚʦʨʶʶʯʽʡ ʜʽʷʣʴʥʦʩ-
ʪʽ, ʫ ʧʨʦʮʝʩʽ ʷʢʦʾ ʚʦʥʠ ʩʘʤʦʩʪʽʡʥʦ ʙʫʜʫʶʪʴ ʤʦʜʝʣʽ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʫʪʪ̒-
ʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʢʣʘʜʦʚʠʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ, ʧʝʚʥʠʭ ʦʟʥʘʢ, ʚʧʣʠʚʘʻ 
ʥʘ ʨʦʟʚʠʪʦʢ ʫ ʰʢʦʣʷʨʽʚ  / ʩʪʫʜʝʥʪʽʚ ʧʨʠʡʦʤʽʚ ʤʠʩʣʠʪʝʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
ʆʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ɽɿʅʇ ʟʘʛʘʣʴʥʦ-ʜʠʜʘʢʪʠʯʥʦʛʦ ʽ ʧʨʘʢʪʠʯʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʫ ʥʘʚʯʘʥ-
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ʥʽ ʽ ʜʣʷ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. ɺʠʤʦʛʠ ʜʦ ʜʠʟʘʡʥʫ, ʜʦ ʪʝʭʥʽʢʦ-ʝʨʛʦʥʦʤʽʯʥʠʭ 
ʧʦʢʘʟʥʠʢʽʚ ʇɿ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʤʦʛʘʭ ʜʦ ʝʣʝʢʪʨʦʥ-
ʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʚʠʜʘʥʴ (ʜʠʚ. [12], [43], [47], [63]). 
ʑʦʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʩʫʧʨʦʚʦʜʞʫʶʯʦʛʦ ʨʽʚʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ, 

ʪʦ ʟʤʽʩʪʦʚʦʤʫ ʥʘʧʦʚʥʝʥʥʶ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʟʚʠ ɽɿʅʇ ʪʘ ʘʥʦʪʘʮʽʾ, 
ʙʫʪʠ ʧʨʠʚʘʙʣʠʚʠʤ ʟʦʚʥʽʰʥʻ ʦʬʦʨʤʣʝʥʥʷ ʢʦʤʧʘʢʪ-ʜʠʩʢʫ, ʟʨʫʯʥʦʶ ʢʦʤ-
ʧʣʝʢʪʘʮʽʷ ʽʥʩʪʨʫʢʮʽʷʤʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ. 
ʊʝʭʥʽʢʦ-ʝʨʛʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘʩʦʙʽʚ ʦʮʽʥʶʶʪʴ ʟʘ ʟʨʫʯʥʽʩʪ ʁʽ ʚʽʜʥʦʩ-
ʥʦ  ʁʧʨʦʩʪʦʪʦ  ʁʽʥʩʪʘʣʷʮʽʾ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʽ ʫ ʣʦʢʘʣʴʥʽʡ ʢʦʤʧôʶʪʝʨʥʽʡ 
ʤʝʨʝʞʽ, ʟʨʫʯʥʽʩʪ ʁʩʪʨʫʢʪʫʨʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ ʪʘ ʝʢʨʘʥʽʚ. 
ʑʦʜʦ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʚʠʤʦʛ ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʩʽʙʥʠʢʘ, ʪʦ 

ʚʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʤʦʛʘʭ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ [12], [97] ʽ ʤʦ-
ʞʫʪʴ ʙʫʪʠ ʟʛʨʫʧʦʚʘʥʽ ʫ ʙʣʦʢʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʫʢʦʚʽʩʪʴ ʟʤʽʩʪʫ 
ʧʦʩʽʙʥʠʢʘ ʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ, ʜʦʩʪʫʧʥʽʩʪʴ ʟʤʽʩʪʫ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯ-
ʥʠʡ ʘʧʘʨʘʪ. ʎʽ ʚʠʜʘʥʥʷ ʥʝ ʧʦʚʠʥʥʽ ʧʦʚʥʽʩʪʶ ʜʫʙʣʶʚʘʪʠ ʪʨʘʜʠʮʽʡʥʽ ʟʘ-
ʩʦʙʠ, ʘʣʝ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʦʧʦʨʥʽ ʢʦʥʩʧʝʢʪʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, 
ʜʦʧʦʚʥʶʚʘʪʠ ʪʨʘʜʠʮʽʡʥʽ ʧʽʜʨʫʯʥʠʢʠ ʽ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʥʘ ʧʽʜʪʨʠʤʢʫ 
ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʢʣʘʩʥʦ-ʫʨʦʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. ʊʝʢ-
ʩʪʦʚʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʮʽʣʴʥʦ ʧʦʜʘʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʧʝʨ-
ʪʝʢʩʪʦʚʦʾ ʨʦʟʤʽʪʢʠ. ʂʣʶʯʦʚʽ ʧʦʥʷʪʪʷ ʢʨʘʱʝ ʧʨʦʜʫʙʣʶʚʘʪʠ ʫ ʩʣʦʚʥʠʢʫ ʪʘ 
ʟʜʽʡʩʥʠʪʠ ʥʘ ʥʠʭ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʟ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ. ɺʘʞʣʠʚʦ, ʱʦʙ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷ ʧʦʩʽʙʥʠʢʘ ʩʧʨʠʷʣʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʜʘʚʘʣʦ ʚʽʜʦʤʦʩʪʽ 
ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ, ʪʦʤʫ ʚʘʨʪʦ ʧʦʩʽʙʥʠʢʠ  ʦʩʥʘʱʫʚʘ-
ʪʠ ʦʨʽʻʥʪʦʚʥʠʤ ʧʝʨʝʣʽʢʦʤ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʻʢʪʽʚ ʽʟ ʟʘ-
ʩʪʦʩʫʚʘʥʥʷʤ ʜʦʩʷʛʥʝʥʴ ʩʫʯʘʩʥʠʭ ɯʂʊ ʪʘ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ. 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʨʽʚʥʷ ɽɿʅʇ ʦʙô̒ ʜʥʫʶʪʴ ʫ ʥʘ-

ʩʪʫʧʥʽ ʙʣʦʢʠ: ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʥʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʣʴ-
ʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ, ʥʘʫʢʦʚʽʩʪʴ ʟʤʽʩʪʫ, ʜʠʜʘʢʪʠʯʥʘ ʮʽʣʽʩʥʽʩʪʴ, ʤʝʪʦ-
ʜʠʯʥʘ ʮʽʥʥʽʩʪʴ. ɸʥʘʣʽʟʫʶʯʠ ʧʨʠʟʥʘʯʝʥʥʷ ɽɿʅʇ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘ-
ʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ, ʦʮʽʥʶʶʪʴ ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʭʦ-
ʧʣʝʥʠʡ ʟʤʽʩʪʦʚʠʤ ʥʘʧʦʚʥʝʥʥʷʤ ʟʘʩʦʙʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʦʾ ʥʘʚʯʘʣʴʥʦʾ 
ʧʨʦʛʨʘʤʠ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʟʘʩʦʙʦʤ, ʚʯʠ-
ʪʝʣʴ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʤʦʛʫ ʩʢʦʥʩʪʨʫʶʚʘʪʠ ʫʨʦʢ, ʚʢʣʶʯʠʚʰʠ ʜʦ ʥʴʦʛʦ 
ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ, ʧʦʜʘʥʥʷ ʥʦʚʦʛʦ 
ʤʘʪʝʨʽʘʣʫ, ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘ-
ʮʽʶ ʟʥʘʥʴ. ʑʦʜʦ ʥʘʫʢʦʚʦʩʪʽ ʟʤʽʩʪʫ ɽɿʅʇ, ʪʦ ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ ʾʭ ʚʽʜʧʦʚʽ-
ʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʟ ʦʩʚʽ-
ʪʥʴʦʾ ʛʘʣʫʟʽ çʄʘʪʝʤʘʪʠʢʘè ʪʘ ʩʫʯʘʩʥʠʤ ʥʘʫʢʦʚʠʤ ʪʣʫʤʘʯʝʥʥʷʤ. 
ɼʠʜʘʢʪʠʯʥʫ ʮʽʣʽʩʥʽʩʪʴ ɽɿʅʇ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʠʩʪʝʤʥʽʩʪʴ ʽ ʦʨʠʛʽ-

ʥʘʣʴʥʽʩʪʴ ʘʚʪʦʨʩʴʢʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʠʩ-
ʪʝʤʘʪʠʯʥʽʩʪʴ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʡʦʛʦ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯ-
ʥʠʭ ʨʦʙʽʪ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʦʮʝʩʫ, ʫʤʽʥʥʷʤ ʽ ʥʘʚʠʯʢʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʘʞʣʠʚʦʶ ʻ ʤʦʞʣʠʚʽʩʪʴ 
ʟʜʽʡʩʥʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽ-
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ʮʥʦʩʪʽ, ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʪʘ ʜʽʻʚʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʥʘʩʪʫʧʥʦʩʪʽ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝ-
ʩʫ. ɿʘʙʝʟʧʝʯʝʥʥʶ ʤʽʮʥʦʩʪʽ, ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʪʘ ʜʽʻʚʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ-
ʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽɿʅʇ ʩʧʨʠʷʻ ʥʘʷʚʥʽʩʪʴ ʫ ʟʤʽʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, 
ʟʨʘʟʢʽʚ ʧʠʩʴʤʦʚʠʭ ʨʦʙʽʪ. 
ʄʝʪʦʜʠʯʥʫ ʮʽʥʥʽʩʪʴ ɽɿʅʇ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʠʡʥʷʪʥʽʩʪʴ ʨʦʟʢʨʠʪʪʷ ʟʤʽ-

ʩʪʫ, ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʟ ʪʨʘ-
ʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ, ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʩʪʨʫʢʪʦʨʘ ʫʨʦʢʫ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʠʤ ʨʽʟʥʠʭ ʜʠʜʘʢ-
ʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʨʠʡʦʤʽʚ. ɼʦʙʽʨ ʤʘʣʶʥʢʽʚ, ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʟʥʘ-
ʢʦʚʦ-ʙʫʢʚʝʥʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʘʥʽʤʘʮʽʡ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʮʽʣʷʤ ʥʘʚʯʘʥʥʷ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ɽɿʅʇ ʚʯʠʪʝʣʶ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʨʫʯʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦ-

ʥʪʨʦʣʴʥʦ-ʢʦʨʠʛʫʶʯʫ, ʢʦʥʪʨʦʣʴʥʦ-ʧʦʧʝʨʝʜʞʘʶʯʫ, ʢʦʥʪʨʦʣʴʥʦ-ʩʪʠʤʫ-
ʣʶʶʯʫ ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ, ʘ ʫʯʥʝʚʽ  / ʩʪʫʜʝʥʪʦʚʽ ī ʥʘʜʘʚʘʪʠʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚ 
ʧʝʚʥʽʡ ʤʽʨʽ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʙʝʟ ʫʯʘʩʪʽ ʚʠʢʣʘʜʘʯʘ. ɺʘʞ-
ʣʠʚʦ, ʱʦʙ ʧʨʠ ʩʘʤʦʩʪʽʡʥʦʤʫ ʦʧʨʘʮʶʚʘʥʥʽ ʤʘʪʝʨʽʘʣʫ ʙʫʚ ʟʘʙʝʟʧʝʯʝʥʠʡ 
ʟʚʦʨʦʪʥʽʡ ʟʚô̫ ʟʦʢ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ. 
ʋ ʚʠʱʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘ-

ʢʣʘʜʘʭ ʧʨʦʡʰʣʠ ʘʧʨʦʙʘʮʽʶ ʪʘʢʽ ʝʣʝʢʪʨʦʥʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘ-
ʯʝʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ ʷʢ GeoGebra, GRAN1, GRAN-2D, GRAN-3D, DG, 
çʄʘʪʝʤʘʪʠʢʘ, 5-6 ʢʣʘʩè, ɹʽʙʣʽʦʪʝʢʠ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ çɸʣʛʝʙʨʘ, 
7-9 ʢʣʘʩè, çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè, ʇɿ çɸʣʛʝʙʨʘ, 10-11 ʢʣʘʩè, çɻʝʦʤʝʪʨʽʷ, 
10-11 ʢʣʘʩè ʪʘ ʽʥʰʽ. ɼʦʮʽʣʴʥʽ ʧʽʜʭʦʜʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟʘʢʣʘʜʝ-
ʥʽ ʚ ʟʘʩʦʙ̔ çɽʚʨʠʩʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾè (ɼʦʥʅʋ). 
ɿʛʽʜʥʦ ʟ ʧʨʘʚʠʣʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʫ ʥʘʚʯʘ-

ʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʧʨʠʜʙʘʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʥʘ ʪʽ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦ-
ʛʨʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʠʡ ʛʨʠʬ ʪʘ/ʘʙʦ ʩʚʽ-
ʜʦʮʪʚʦ ʧʨʦ ʚʠʟʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ʄʆʅ ʋʢʨʘʾ-
ʥʠ. ʉʫʯʘʩʥʝ ʞʠʪʪʷ ʩʢʣʘʜʥʦ ʫʷʚʠʪʠ ʙʝʟ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʆʩʚʽ-
ʪʥʽ ʰʢʽʣʴʥʽ ɯʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʠ çʅʘ ʫʨʦʢè, ç STEM-ʰʢʦʣʘè, çʆʩʪʨʽʚ 
ɿʥʘʥʴè (http://ostriv.in.ua), ʧʦʨʪʘʣʠ ʃʴʚʽʚʱʠʥʠ (www.osvit-portal.lviv.ua), 
ʍʝʨʩʦʥʱʠʥʠ (www.ucheba.ks.ua/new) ʪʘ ʽʥʰʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘ-
ʯʽʚ-ʫʯʥʽʚ, ʩʪʫʜʝʥʪʽʚ, ʫʯʠʪʝʣʽʚ, ʙʘʪʴʢʽʚ. 

 

1.1.5. ʄʝʪʦʜʠ ʥʘʚʯʘʥʥʷ 

ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠ-
ʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʷʢʠʤʠ ʤʝʪʦʜʘʤʠ ʦʧʝʨʫʻ ʚʯʠʪʝʣʴ ʫ ʚʠʨʽʰʝʥʥʽ ʜʠʜʘʢʪʠʯ-
ʥʠʭ ʟʘʚʜʘʥʴ. ʄʝʪʦʜ ʥʘʚʯʘʥʥʷ ī ʫʧʦʨʷʜʢʦʚʘʥʠʡ ʩʧʦʩʽʙ ʚʟʘʻʤʦʟʘʣʝʞʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ ʽ ʫʯʥʽʚ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʦʩʚʽʪʠ, 
ʚʠʭʦʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 
ɺ ʪʘʙʣ. 1.1 ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʢʦʤʧôʶʪʝʨʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʚ ̫ʢʠʭ ʟʘ ʦʩʥʦʚʫ ʚʠʙʨʘʥʦ ʜʞʝʨʝʣʦ ʟʜʦ-
ʙʫʪʪʷ ʟʥʘʥʴ [63], [87, 138].  

http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/3-gran3d
http://ostriv.in.ua/
http://ostriv.in.ua/
http://www.osvit-portal.lviv.ua/
http://www.ucheba.ks.ua/new
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ʊʘʙʣʠʮʷ 1.1 
ʄʝʪʦʜʠ ʥʘʚʯʘʥʥʷ (ʟʘ ʜʞʝʨʝʣʦʤ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ) 

 

ʊʨʘʜʠʮʽʡʥʽ ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 
ʉʣʦʚʝʩʥʽ (ʚʝʨʙʘʣʴʥʽ) ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ 

ʈʦʟʧʦʚʽʜʴ, ʧʦʷʩʥʝʥʥʷ, ʙʝʩʽʜʘ, ʥʘʚʯʘ-
ʣʴʥʘ ʜʠʩʢʫʩʽʷ, ʣʝʢʮʽʷ, ʨʦʙʦʪʘ ʟ ʧʽʜ-
ʨʫʯʥʠʢʦʤ, ʜʦʚʽʜʢʦʚʦʶ, ʥʘʫʢʦʚʦ-
ʧʦʧʫʣʷʨʥʦʶ ʪʘ ʥʘʚʯʘʣʴʥʦʶ ʣʽʪʝʨʘ-
ʪʫʨʦʶ  

ʈʦʙʦʪʘ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʽʜʨʫʯʥʠʢʘʤʠ, 
ʜʦʚʽʜʢʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ ʢʦʤʧôʁ ʪʝʨʥʠʭ 
ʧʨʦʛʨʘʤ; ʦʧʨʘʮʶʚʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ, ʱʦ 
ʦʪʨʠʤʫʶʪʴʩʷ ʯʝʨʝʟ ʛʣʦʙʘʣʴʥʫ ʤʝʨʝʞʫ 
ɯʥʪʝʨʥʝʪ 

ʅʘʦʯʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ 

ɯʣʶʩʪʨʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʥʘʦʯʥʦʩ-
ʪʽ, ʧʣʘʢʘʪʽʚ, ʢʘʨʪ; ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ 
ʧʨʠʣʘʜʽʚ, ʜʦʩʣʽʜʽʚ, ʫʩʪʘʥʦʚʦʢ, ʬʽʣʴ-
ʤʽʚ; ʩʘʤʦʩʪʽʡʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʈʦʙʦʪʘ ʟ ʥʘʚʯʘʶʯʠʤʠ ʪʘ ʥʘʚʯʘʣʴʥʦ-
ʢʦʥʪʨʦʣʶʶʯʠʤʠ ʧʨʦʛʨʘʤʘʤʠ 
ɺʽʜʝʦʤʝʪʦʜ 

ʇʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ 
ɺʠʢʦʥʘʥʥʷ ʚʧʨʘʚ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦ-
ʙʽʪ; ʧʨʘʢʪʠʢʫʤʽʚ; ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʜʦʮʽ-
ʣʴʥʦ ʜʽʙʨʘʥʠʭ ʟʘʜʘʯ; ʛʨʘʬʽʯʥʽ ʨʦʙʦʪʠ 

ɼʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʫ ʢʦʤʧ'ʶʪʝʨʥʠʭ 
ʣʘʙʦʨʘʪʦʨʽʷʭ;  
ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ;  
ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʦʻʢʪʠ 

 

ʄʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʧʨʦʚʦʜʠʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷʤ ʇɿ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʥʘʚʯʘʥʥʷ ʨʦʟʚʠʚʘʶʯʠʤʠ ʤʝʪʦʜʘ-
ʤʠ: ʧʨʦʙʣʝʤʥʠʡ ʚʠʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʠʡ 
(ʝʚʨʠʩʪʠʯʥʠʡ) ʤʝʪʦʜ, ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʷʛʥʝʥʥʷ 
ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʙʣʝʤʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʘ 
ʦʩʥʦʚʽ ʯʦʛʦ ʚ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʚʦʨʶʶʪʴʩʷ ʧʽʟʥʘʚʘʣʴʥʽ 
ʥʘʚʠʯʢʠ ʪʘ ʧʦʪʨʝʙʘ ʫ ʥʘʙʫʪʪʽ ʽʥʰʠʭ. ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴ-
ʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫ ʢʫʨʩʽ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʰʠʨʦʢʘ ï ʚʽʜ ʬʦʨ-
ʤʫʣʶʚʘʥʥʷ ʧʦʥʷʪʴ (ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ, ʛʨʘʥʠʮʽ, ʧʦʭʽʜʥʦʾ ʬʫʥʢʮʽʾ ʚ ʪʦʯʮʽ ʽ 
ʪ.ʜ.) ʜʦ ʧʝʨʝʚʽʨʢʠ ʚʽʜʦʤʠʭ ʪʚʝʨʜʞʝʥʴ. ʋ ʭʦʜʽ ʾʭ ʚʠʢʦʥʘʥʥʷ ʫʯʥʽ 
 / ʩʪʫʜʝʥʪʠ ʟʤʦʞʫʪʴ çʚʽʜʢʨʠʪʠè ʧʝʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʯʠ ʧʝʨʝʚʽʨʠʪʠ ʚʽ-
ʜʦʤʽ ʪʚʝʨʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʧʨʦʙʫʜʞʝʥʥʷ ʘʢʪʠ-
ʚʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽʥʪʝʨʝʩʽʚ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʥʘ ʩʪʚʦ-
ʨʝʥʥʷ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʜʦʛʘʜʢʠ, ʚʠʩʫʚʘʥʥʷ ʛʽʧʦʪʝʟʠ. 
ɸʢʪʠʚʥʽʩʪʴ ʪʘ ʛʣʠʙʦʢʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʪʚʦʨʯʠʤ ʧʨʦʮʝʩʦʤ ʩʧʨʠʷʪʠʤʫʪʴ 
ʨʦʟʰʠʨʝʥʥʶ ʟʥʘʥʴ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʾʭ ʽʥʪʝʨʝʩʽʚ ʪʘ ʬʦʨʤ ʧʽʟʥʘʥʥʷ, 
ʟʘʦʭʦʯʫʚʘʪʠʤʫʪʴ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʬʘʢʪʽʚ, ʥʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ. ɺʯʠʪʝʣʴ 
ʩʪʠʤʫʣʶʻ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʨʦʟʜʫʤʽʚ ʽ ʩʫʜʞʝʥʴ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦ-
ʮʝʩʫ, ʟʘʟʜʘʣʝʛʽʜʴ ʛʦʪʫʶʯʠ ʩʠʩʪʝʤʫ ʟʘʧʠʪʘʥʴ. ʋ ʭʦʜʽ ʜʽʘʣʦʛʫ ʟʘ ʜʦʧʦʤʦ-
ʛʦʶ ʟʘʧʠʪʘʥʴ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠ ʤʠʩʣʝʥʥʷ ʪʠʭ, ʭʪʦ ʥʘʚʯʘ-
ʻʪʴʩʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʢʨʠʪʪʷ ʽʩʪʠʥʠ. ɺʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʧʠʪʘʥʥʷ, ʚʦʥʠ 
ʩʘʤʦʩʪʽʡʥʦ ʬʦʨʤʫʣʶʶʪʴ ʦʟʥʘʯʝʥʥʷ, ʧʦʥʷʪʪʷ, çʚʽʜʢʨʠʚʘʶʪʴè ʜʦʚʝʜʝʥʥʷ 
ʪʝʦʨʝʤʠ, ʟʥʘʭʦʜʷʪʴ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, ʧʨʠʭʦʜʷʪʴ ʜʦ 
ʨʦʟʚôʷʟʘʥʥʷ ʧʝʚʥʦʾ ʧʨʦʙʣʝʤʠ. 
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1.1.6. ʌʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ 

ʌʦʨʤʘ ʥʘʚʯʘʥʥʷ ī ʮʝ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʨʘʟʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽ-
ʷʣʴʥʦʩʪʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʭʘʨʘʢʪʝʨ ʟʚôʷʟʢʽʚ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʽ ʫʯʥʷʤʠ, 
ʛʨʫʧʫʚʘʥʥʷ ʫʯʥʽʚ ʜʣʷ ʟʘʥʷʪʴ, ʭʘʨʘʢʪʝʨ ʾʭʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʽʩʮʝ ʟʘʥʷʪʴ ʪʘ 
ʾʭ ʧʨʦʚʝʜʝʥʥʷ. 
ʋ ʪʘʙʣ. 1.2 ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʽ ʢʦʤʧôʶʪʝʨʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ [63], [87, 148]. ɼʝʪʘʣʴʥʽʰʝ ʨʦʟ-
ʛʣʷʥʝʤʦ ʦʢʨʝʤʽ ʟ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. 

ʊʘʙʣʠʮʷ 1.2 
ʌʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ 

ʊʨʘʜʠʮʽʡʥʽ ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʋʨʦʢ, ʣʝʢʮʽʷ, ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪ-
ʪʷ, ʩʝʤʽʥʘʨʠ, ʣʘʙʦʨʘʪʦʨʥʽ ʨʦ-
ʙʦʪʠ, ʥʘʚʯʘʣʴʥʽ ʜʠʩʢʫʩʽʾ, ʝʢʩ-
ʢʫʨʩʽʾ, 
ʩʘʤʦʩʪʽʡʥʘ ʧʦʟʘʢʣʘʩʥʘ ʨʦʙʦʪʘ, 
ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʘʙʦ ʛʨʫʧʦʚʘ 
ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ, 
ʧʦʪʦʯʥʽ ʪʘ ʧʽʜʩʫʤʢʦʚʽ ʬʦʨʤʠ 
ʢʦʥʪʨʦʣʶ. 

ʂʦʤʧôʁ ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʫʨʦʢ, ʣʝʢʮʽʷ, ʩʝ-
ʤʽʥʘʨʠ, ʧʨʘʢʪʠʯʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ, 
ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ ʪʦʱʦ; ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ 
ʨʦʙʦʪʘ; ʝʢʟʘʤʝʥʠ, ʪʝʩʪʫʚʘʥʥʷ; 
ʜʠʩʪʘʥʮʽʡʥʽ ʬʦʨʤʠ: 
- ʪʨʘʥʩʣʷʮʽʷ; ʯʘʪ (ʪʝʢʩʪʦʚʠʡ, ʛʨʘʬʽʯʥʠʡ); 
- ʚʽʜʝʦ- ʽ ʪʝʣʝʢʦʥʬʝʨʝʥʮʽʾ, 
- ʽʥʪʝʨʘʢʪʠʚʥʽ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡ, 
ʩʝʤʽʥʘʨʽʚ, ʧʨʘʢʪʠʯʥʠʭ ʡ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘ-
ʥʷʪʴ, ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʢʫʩʽʡ ʪʘ ʽʥ. 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ɯʂʊʅ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ ʯʝ-
ʨʝʟ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʫʨʦʢ. ʇʨʠ ʮʴʦʤʫ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʜʦʙʦʨʫ 
ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʥʘʣʝʞʥʦʛʦ 
ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ. ɸ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ī ʮʝ ʧʨʦʙʣʝ-
ʤʘ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʯʠʪʝʣʷ, ʫʤʽʥʥʷ ʢʦʥʩʪʨʫʶʚʘʪʠ ʽ ʨʦʟʨʦʙʣʷʪʠ 
ʥʠʤ ʫʨʦʢʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʽ ʤʝʪʦʜʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʪʘ ʚʠʤʦʛ. ʋ 
ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʚʯʠʪʝʣʶ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ 
ʫʯʥʷʤʠ ʟʥʘʥʴ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʪʘʢʽ ʣʘʥʢʠ: ʩʧʨʠʡʤʘʥʥʷ ī ʦʩʤʠʩʣʝʥʥʷ ʽ ʨʦʟʫ-
ʤʽʥʥʷ ī ʫʟʘʛʘʣʴʥʝʥʥʷ ī ʟʘʢʨʽʧʣʝʥʥʷ ī ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. 
ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʫʨʦʢ, ʷʢ ʽ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ, ʤʘʻ ʟʘʜʦʚʦ-

ʣʴʥʷʪʠ ʪʘʢʽ ʜʠʜʘʢʪʠʯʥʽ ʚʠʤʦʛʠ: ʘ) ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʾ, ʚʠʭʦʚ-
ʥʦʾ, ʨʦʟʚʠʚʘʣʴʥʦʾ ʤʝʪʠ ʫʨʦʢʫ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʛʦ ʯʠ 
ʽʥʰʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ, ʪʘ ʟʘʚʜʘʥʴ ʫʨʦʢʫ; ʙ) ʧʨʘʚʠʣɹ-
ʥʠʡ ʜʦʙʽʨ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʦʢʨʝʤʘ ʡ ʪʘʢʦʛʦ, ʷʢʠʡ ʥʘʡʢʨʘʱʝ ʙʫʜʝ 
ʧʦʜʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʨʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ; ʚ) ʚʠʙʽʨ ʦʧʪʠʤʘ-
ʣʴʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ; ʛ) ʧʦʻʜʥʘʥʥʷ ʥʘ ʫʨʦʮʽ 
ʢʦʣʝʢʪʠʚʥʦʾ, ʛʨʫʧʦʚʦʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ; ʜ) ʨʝʘʣʽʟʘʮʽʷ ʥʘ ʫʨʦʮʽ 
ʧʨʠʥʮʠʧʽʚ ʽ ʫʤʦʚ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
ʈʦʟʨʦʙʥʠʢʠ ʇɿ DG ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʜʘʶʪʴ ʫʨʦʢʘʤ ʢʦʥʩʪʨʫ-

ʢʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʟʥʘʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ, ʱʦ 
ʥʘʚʯʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʱʦʶ ʬʦʨʤʦʶ ʪʚʦʨʯʦʩʪʽ ʫʯʥʽʚ [50], [13]. 
ɿ ʚʠʭʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʟʘʥʷʪʪʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂɿʅ ʚʽʜʟʥʘʯʠʤʦ ʪʝ, ʱʦ 
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ʟʘʚʜʘʥʥʷ ʚʯʠʪʝʣʷ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʤʬʦʨʪʫ ʢʦʞʥʦʤʫ ʫʯʥʝʚʽ ʥʘ 
ʫʨʦʮʽ. ʆʙʛʦʚʦʨʶʚʘʪʠ ʤʦʞʫʪʴ ʽ ʫʯʘʩʥʠʢʠ, ʷʢʽ ʩʘʤʦʩʪʽʡʥʦ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠ 
ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ, ʘ ʣʠʰʝ ʩʧʦʩʪʝʨʽʛʘʣʠ. ʅʘʷʚʥʽʩʪʴ 
ʪʚʦʨʯʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʫʤʦʚ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ɺʘʞ-
ʣʠʚʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʦʟʠʪʠʚʥʠʭ ʤʦʪʠʚʽʚ ʦʩʦʙʠʩʪʦʩʪʽ, ʧʽʟʥʘʚʘʣʴ-
ʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʧʦʪʨʝʙʠ ʩʘʤʦʩʪʽʡʥʦ ʦʧʘʥʦʚʫʚʘʪʠ ʟʥʘʥʥʷʤʠ. 
ʑʦʜʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʚʠʤʦʛ ʜʦ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʥʷʪʴ, ʪʦ 

ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʥʘʷʚʥʽʩʪʴ ʯʽʪʢʦʛʦ ʧʣʘʥʫ ʟʘʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʦ-
ʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʯʽʪʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ, ʧʽʜʛʦʪʦʚʢʘ ʽ 
ʨʽʟʥʦʤʘʥʽʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. ʆʨʛʘʥʽʟʘʮʽʷ ʩʘ-
ʤʦʩʪʽʡʥʦʾ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ ʧʦʪ-
ʨʝʙʫʻ ʚʽʜ ʥʘʩʪʘʚʥʠʢʘ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ, ʽ ʧʝʜʘʛʦʛʽʯʥʦʾ, 
ʽ ʫ ʛʘʣʫʟʽ ɯʂʊ. 
ʗʢ ʢʨʘʱʝ ʦʨʛʘʥʽʟʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʨʽʟʥʦʛʦ ʩʪʘʥʫ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʟʘʢʣʘʜʽʚ ʪʝʭʥʽʢʦʶ? ɺ ʘʫʜʠʪʦʨʽʷʭ, ʷʢʽ ʦʩʥʘʱʝʥʽ ʦʜʥʠʤ 
ʢʦʤʧôʶʪʝʨʦʤ, ʢʨʘʱʝ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʫʧʘʤʠ ʟ 3-4 ʯʦʣʦʚʽʢ ʟʘ 
ʯʝʨʛʦ.ʁ ʗʢʱʦ ʜʦ ʢʦʤʧôʶʪʝʨʘ ʜʦʜʘʻʪʴʩʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʧʨʦʝʢʪʦʨ, ʪʦ 
ʚʯʠʪʝʣʴ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʤʝʥʝʜʞʝʨʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʙʛʦʚʦʨʶʚʘʪʠ ʨʝ-
ʟʫʣʴʪʘʪʠ ʟ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʟʘʣʫ-
ʯʘʶʯʠ ʾʭ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴ-
ʥʠʭ ʪʝʣʝʬʦʥʽʚ. ɺ ʘʫʜʠʪʦʨʽʾ, ʜʝ ʻ ʢʽʣʴʢʘ ʢʦʤʧôʶʪʝʨʽʚ, ʢʨʘʱʝ ʧʨʘʮʶʚʘʪʠ ʽ 
ʟʚʽʪʫʚʘʪʠ ʛʨʫʧʘʤʠ. ʅʘʚʽʪʴ ʫ ʢʦʤʧôʶʪʝʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʯʠ ʧʨʠ ʤʦʞʣʠʚʦʩ-
ʪʽ ʫ ʚʩʽʭ ʧʨʘʮʶʚʘʪʠ ʟ ʤʦʙʽʣʴʥʠʤʠ ʪʝʣʝʬʦʥʘʤʠ ʙʘʞʘʥʦ ʧʨʘʮʶʚʘʪʠ ʧʘʨʘ-
ʤʠ, ʱʦʙ ʩʧʽʣʴʥʦ ʦʙʛʦʚʦʨʶʚʘʪʠ ʽ ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ.    
ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çɯʂʊʅ ʤʘʪʝʤʘʪʠʢʠè ʧʝʨʝʜʙʘʯʝʥʦ ʩʢʣʘ-

ʜʘʥʥʷ ʢʦʥʩʧʝʢʪʽʚ ʫʨʦʢʽʚ ʪʘ ʾʭ ʬʨʘʛʤʝʥʪʽʚ, ʪʦʤʫ ʥʘʚʝʜʝʤʦ ʢʦʨʦʪʢʽ ʚʽʜʦ-
ʤʦʩʪʽ ʧʨʦ ʪʠʧʠ ʫʨʦʢʽʚ ʪʘ ʾʭ ʩʪʨʫʢʪʫʨʫ. ɺ ʜʠʜʘʢʪʠʮʽ ʟʘʣʝʞʥʦ ʚʽʜ ʜʠʜʘʢʪʠ-
ʯʥʦʾ ʤʝʪʠ ʨʦʟʛʣʷʜʘʶʪʴ ʪʘʢʽ ʪʠʧʠ ʫʨʦʢʽʚ [99]: 
Á ʫʨʦʢ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ (ʧʝʨʝʚʽʨʢʘ ʚʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ ʜʦʤʘʰʥʴʦʛʦ 
ʟʘʚʜʘʥʥʷ, ʘʢʪʫʘʣʽʟʘʮʽʷ ʽ ʢʦʨʝʢʮʽʷ ʦʧʦʨʥʠʭ ʟʥʘʥʴ; ʧʦʚʽʜʦʤʣʝʥʥʷ ʫʯʥʷʤ ʪʝ-
ʤʠ, ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʫʨʦʢʫ; ʤʦʪʠʚʘʮʽʷ ʫʯʽʥʥʷ ʰʢʦʣʷʨʽʚ; ʩʧʨʠʡʤʘʥʥʷ ʽ ʫʩʚʽ-
ʜʦʤʣʝʥʥʷ ʫʯʥʷʤʠ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʩʤʠʩʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʽ ʟʘʣʝʞʥʦʩ-
ʪʝʡ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʚʠʫʯʫʚʘʥʦʛʦ; ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʟʥʘʥʴ; 
ʧʽʜʩʫʤʢʠ ʫʨʦʢʫ, ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ); 
Á ʫʨʦʢ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ (ʧʝʨʝʚʽʨʢʘ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, 
ʘʢʪʫʘʣʽʟʘʮʽʷ ʽ ʢʦʨʝʢʮʽʷ ʦʧʦʨʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ; ʧʦʚʽʜʦʤʣʝʥʥʷ 
ʫʯʥʷʤ ʪʝʤʠ, ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʫʨʦʢʫ, ʤʦʪʠʚʘʮʽʷ ʫʯʽʥʥʷ ʰʢʦʣʷʨʽʚ; ʚʠʚʯʝʥʥʷ 
ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʚʩʪʫʧʥʽ, ʤʦʪʠʚʘʮʽʡʥʽ ʽ ʧʽʟʥʘʚʘʣʴʥʽ ʚʧʨʘʚʠ); ʧʝʨʚʠʥʥʝ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ (ʧʨʦʙʥʽ ʚʧʨʘʚʠ); ʩʘʤʦʩʪʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʯ-
ʥʷʤʠ ʟʥʘʥʴ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ (ʪʨʝʥʫʚʘʣʴʥʽ ʚʧʨʘʚʠ ʟʘ ʟʨʘʟʢʦʤ, ʽʥ-
ʩʪʨʫʢʮʽʻʶ, ʟʘʚʜʘʥʥʷʤ); ʪʚʦʨʯʠʡ ʧʝʨʝʥʦʩ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ ʫ ʥʦʚʽ ʩʠʪʫʘʮʽʾ 
(ʪʚʦʨʯʽ ʚʧʨʘʚʠ); ʧʽʜʩʫʤʢʠ ʫʨʦʢʫ ʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ); 
Á ʫʨʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ; 
Á ʫʨʦʢ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ,  
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Á ʫʨʦʢ ʧʝʨʝʚʽʨʢʠ ʽ ʢʦʨʝʢʮʽʾ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ (ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʝʤʠ, 
ʤʝʪʠ ʽ ʟʘʚʜʘʥʥʷ ʫʨʦʢʫ, ʤʦʪʠʚʘʮʽʷ ʫʯʽʥʥʷ ʰʢʦʣʷʨʽʚ; ʧʝʨʝʚʽʨʢʘ ʟʥʘʥʥʷ ʫʯ-
ʥʷʤʠ ʬʘʢʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʡ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ; ʧʝʨʝʚʽʨʢʘ ʛʣʠʙʠʥʠ 
ʦʩʤʠʩʣʝʥʥʷ ʟʥʘʥʴ ʽ ʩʪʫʧʝʥʷ ʾʭ ʫʟʘʛʘʣʴʥʝʥʥʷ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʯʥʷʤʠ ʟʥʘʥʴ 
ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʽ ʟʤʽʥʝʥʠʭ ʫʤʦʚʘʭ; ʟʙʠʨʘʥʥʷ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ ʯʠ ʟʙʝʨʝ-
ʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʦʩʽʷʭ; ʾʭ ʧʝʨʝʚʽʨʢʘ, ʘʥʘʣʽʟ ʽ 
ʦʮʽʥʢʘ, ʚʨʘʭʦʚʫʶʯʠ ʯʘʩʪʢʦʚʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʝʨʝʚʽʨʢʠ ʽ ʦʮʽʥʶʚʘʥʥʷ, 
ʟʜʽʡʩʥʝʥʫ ʢʦʥʪʨʦʣʶʶʯʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ; ʧʽʜʩʫʤʢʠ, ʜʦʤʘ-
ʰʥ̒  ʟʘʚʜʘʥʥʷ); 
Á ʢʦʤʙʽʥʦʚʘʥʠʡ ʫʨʦʢ [87, 154] (ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʤʦʤʝʥʪ (ʮʽʣʴʦʚʘ ʥʘʩʪʘʥʦʚʘ); 
ʦʧʠʪʫʚʘʥʥʷ (ʧʠʩʴʤʦʚʝ, ʫʩʥʝ, ʢʘʨʪʢʠ); ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʨʦʟʯʣʝʥʦ-
ʚʫʚʘʥʥʷ ʥʘ ʯʘʩʪʠʥʠ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʠʪʘʥʴ ʜʣʷ ʙʝʩʽʜʠ, ʪʝʨʤʽʥʠ, ʧʦʥʷʪʪʷ, ʷʢʽ 
ʧʨʦʧʦʥʫʶʪʴʩʷ; ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ); ʟʘʢʨʽʧʣʝʥʥʷ (ʫʩʽ ʚʠʜʠ ʨʦʙʽʪ); ʧʽʜ-
ʩʫʤʦʢ ʫʨʦʢʫ; ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ). 
ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ï ʚʠʜ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʠʡ ʟ ʚʠʢʦʥʘʥʥʷʤ ʜʦʩʣʽʜʞʝʥʴ (ʤʦʞʣʠʚʦ, ʥʘ ʣʘʙʦʨʘʪʦ-
ʨʥʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ) ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʘ. 
ɿʨʫʯʥʦ ʧʨʦʚʦʜʠʪʠ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʟ ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ GRAN, DG, GeoGebra (ʜʠʚ. ʧ. 2.2, 2.4, 2.6). 
ʋ ʩʪʨʫʢʪʫʨʽ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʙʣʦ-

ʢʠ. ʇʝʨʰʠʡ ʟ ʥʠʭ ʻ ʤʦʪʠʚʘʮʽʡʥʠʤ, ʱʦ ʚʢʣʶʯʘʻ ʚʩʪʫʧʥʝ ʩʣʦʚʦ ʥʘʩʪʘʚʥʠ-
ʢʘ, ʘʢʪʫʘʣʽʟʘʮʽʶ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʩʪʘ-
ʥʦʚʢʫ ʟʘʚʜʘʥʥʷ, ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʚʚʽʜʥʽʡ ʯʘʩʪʠʥʽ ʟʘ-
ʥʷʪʪʷ ʜʦʮʽʣʴʥʦ ʦʙʛʦʚʦʨʠʪʠ ʟ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʝʪʫ ʟʘ-
ʥʷʪʪʷ ʽ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʪʘ ʧʣʘʥ ʾʭʥʴʦʾ ʨʝʘʣʽʟʘʮʽʾ. 
ɼʨʫʛʠʡ ʙʣʦʢ ʻ ʧʨʘʢʪʠʯʥʦʶ ʯʘʩʪʠʥʦʶ ʟʘʥʷʪʪʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʦʙʦʪʫ 

ʟ ʇɿ ʽ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ: ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʘʙʣʠʞʝʥʠ-
ʤʠ ʤʝʪʦʜʘʤʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʽʩʪʠʥʥʦʩʪʽ ʪʚʝʨʜʞʝʥʴ, ʧʨʦʚʝ-
ʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʚʠʩʫʥʝʥʥʷ ʛʽʧʦʪʝʟʠ. ɺ ʭʦʜʽ ʧʨʘʢʪʠʯʥʦʾ ʯʘʩʪʠ-
ʥʠ ʨʦʙʦʪʠ ʚʘʨʪʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ 
ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 
ʆʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠ-

ʟʘʮʽʶ ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʭ ʥʘʙʫʣʠ ʫʯʘʩʥʠʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 
ʭʦʜʽ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʩʦʙʦʤ, ʧʨʠʡʦʤʽʚ ʪʘ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʟʘʚʜʘʥʴ, ʢʨʘʱʝ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʢʽʥʮʽ ʘʙʦ ʞ ʧʦ ʭʦʜʫ ʟʘʥʷʪʪʷ, ʷʢʱʦ ʧʝʨʝʜ-
ʙʘʯʝʥʦ ʚʠʢʦʥʘʥʥʷ ʢʽʣʴʢʦʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʚʧʨʘʚ. ʇʠʪʘʥʥʷ ʜʦ ʫʯʘʩʥʠʢʽʚ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʜʘʥʽ ʚ ʧʠʩʴʤʦʚʽʡ ʯʠ ʚ ʫʩʥʽʡ ʬʦʨʤʽ, ʤʘʶʪʴ ʩʧʦ-
ʥʫʢʘʪʠ ʾʭ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʨʽʟʥʠʭ ʨʦʟʫʤʦʚʠʭ ʜʽʡ. ɺʘʞʣʠʚʦ, ʱʦʙ ʧʝʨʝʜ ʧʦ-
ʯʘʪʢʦʤ ʦʙʛʦʚʦʨʝʥʥʷ ʚʦʥʠ ʟʘʧʠʩʘʣʠ ʚʣʘʩʥʠʡ ʚʠʩʥʦʚʦʢ (ʟʚʽʪ), ʷʢʠʡ ʧʽʩʣʷ 
ʦʙʛʦʚʦʨʝʥʥʷ ʤʦʞʝ ʜʝʱʦ ʟʤʽʥʠʪʠʩʷ, ʫʪʦʯʥʠʪʠʩʷ. ʌ̔ ʢʩʘʮʽʷ ʜʫʤʢʠ ʜʦʩʣʽʜ-
ʥʠʢʘ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʡʦʛʦ ʧʽʟʥʘʚʘʣʴʥʠʭ ʷʢʦʩʪʝʡ. 
ɿʘʢʣʶʯʥʠʡ ʙʣʦʢ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʷʢ ʦʙˇʨʫʥʪʫ-

ʚʘʥʥʷ ʚʠʩʫʥʫʪʠʭ ʛʽʧʦʪʝʟ, ʨʦʟʛʣʷʜ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, 
ʪʘʢ ʽ ʬʽʢʩʘʮʽʶ ʦʩʥʦʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʇʦʢʘʟʥʠʢʦʤ 
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ʩʠʩʪʝʤʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʻ ʫʤʽʥʥʷ ʫʯʥʽʚ  / ʩʪʫʜʝʥʪʽʚ  ʨʦʟʧʦʚʽʩʪʠ ʧʨʦ 
ʩʧʦʩʪʝʨʝʞʝʥʽ ʧʨʦʮʝʩʠ, ʟʘʩʚʦʻʥʽ ʪʝʦʨʝʤʠ ʪʦʱʦ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʨʦʙʠʪʠ 
ʚʠʩʥʦʚʢʠ ʘʙʦ ʟʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ ʽʥʦʜʽ ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʾʤ ʷʢ 
ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ, ʷʢʱʦ ʥʘ ʟʘʥʷʪʪʽ ʙʨʘʢʫʻ ʯʘʩʫ. ɺʽʜʩʪʨʦʯʢʘ ʚʠʢʦʥʘʥʥʷ 
ʟʘʚʜʘʥʥʷ (ʘʨʛʫʤʝʥʪʘʮʽʾ) ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʦʤʦʤ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʪʠʭ, 
ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʷʢʱʦ ʽʥʢʫʙʘʮʽʷ (ʚʠʟʨʽʚʘʥʥʷ ʽʜʝʡ) ʱʝ ʥʝ ʚʽʜʙʫʣʘʩʷ. ʆʩʢʽ-
ʣʴʢʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʦʪʘʭ ʫʯʥʽ  / ʩʪʫʜʝʥʪʠ ʬʘʢʪʠʯʥʦ ʩʪʚʦʨʶʶʪʴ ʜʣʷ 
ʩʝʙʝ ʧʦʩʽʙʥʠʢ ʫ ʪʘʙʣʠʮʷʭ, ʪʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʡʦʛʦ ʚ ʘʫʜʠʪʦʨʽʾ ʯʠ ʚʜʦʤʘ ʧʦʩʠʣʠʪʴ ʤʦʪʠʚʘʮʽʶ ʫʯʥ̔ʥʷ. 
ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʢʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ, ʪʝʩʪʫʚʘʥʥʷ ï ʬʦ-

ʨʤʘ ʚʠʷʚʣʝʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʦʚʦʣʦʜʽʥʥʷ ʫʯʥʝʤ ʟʥʘʥʥʷʤʠ, ʚʤʽʥ-
ʥʷʤʠ ʪʘ ʥʘʚʠʯʢʘʤʠ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʦʙôʻʤʫ 
ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʤʝʞʘʭ ʪʝʤʠ ʽ ʦʨʛʘʥʽʟʦʚʘʥʘ ʚʯʠʪʝʣʝʤ ʟʘ ʜʦʧʦʤʦ-
ʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʢʦʥʪʨʦʣʶʶʯʦʾ ʧʨʦʛʨʘʤʠ. 
ʂʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ ʟ ʧʝʨʝʚʽʨʢʦʶ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʢʨʦʢʫ ʫʯ-

ʥʝʤ ʽ ʟʙʝʨʽʛʘʥʥʷʤ  ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʦʩʽʷʭ ʦʩʦʙʣʠʚʦ 
ʟʨʫʯʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʄʂ ɸʣʛʝʙʨʘ 7-9 ʢʣʘʩ. 
ʈʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʻ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʪʝʩʪʫ-
ʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʪʝʩʪʫʚʘʥʥʷ ʫʯʥʽʚ 5-6-ʛʦ ʢʣʘʩʫ ʚʯʠʪʝʣʴ ʤʦʞʝ ʟʜʽʡʩʥʠ-
ʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʫ çʄʘʪʝʤʘʪʠʢʘ, 5-6 ʢʣʘʩè, ʧʦʜʘʚʰʠ ʟʘʚʜʘʥʥʷ 
ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ ʯʝʨʝʟ ʤʝʨʝʞʫ. 
ʅʘʨʘʟʽ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʚʩʷ ʩʧʝʢʪʨ ʟʘʩʦʙʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ 

ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʩʪʘʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦ-
ʛʽʡ, ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʟʦʢʨʝʤʘ ʬʦʨʤ Google, ʪʝʩʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ 
ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʢʪʨʦʥʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ MOODLE.  
ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʣʝʢʮʽʷ ï ʩʠʩʪʝʤʘʪʠʯʥʝ, ʧʦʩʣʽʜʦʚʥʝ ʽ ʣʦ-

ʛʽʯʥʝ ʧʦʜʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ ʟ ʧʝʚʥʠʭ ʨʦʟʜʽʣʽʚ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ 
ʤʘʪʝʤʘʪʠʢʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʝʦ ʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʜʝʤʦʥ-
ʩʪʨʘʮʽʾ ʤʘʣʶʥʢʽʚ, ʛʨʘʬʽʢʽʚ, ʜʠʥʘʤʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʽ ʽʥ. ɺ ʦʩʥʦʚʽ 
ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʣʝʢʮʽʾ ʣʝʞʠʪʴ ʧʣʘʥ ʣʝʢʮʽʾ ï ʯʽʪʢʝ ʬʦʨʤʫʣʶ-
ʚʘʥʥʷ ʪʝʤʠ ʽ ʤʝʪʠ, ʟʘʧʠʩʫ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʜʦʚʝʜʝʥʴ, ʟʘʟʜʘʣʝʛʽʜʴ ʥʘ-
ʤʽʯʝʥʠʡ ʧʣʘʥ ʨʦʟʢʨʠʪʪʷ ʪʝʤʠ, ʣʦʛʽʢʘ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʦʛʦ ʧʠʪʘʥʥʷ ʜʦ 
ʽʥʰʦʛʦ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʚʠʛʣʷʜʽ ʧʨʝʟʝʥʪʘʮʽʾ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ʇʦʨʽʚʥʷʪʠ ʢʦʤʧʦʥʝʥʪʠ ʪʨʘʜʠʮʽʡʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʽ 

ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. ɺʠʟʥʘʯʠʪʠ ʮʽʣʽ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ ʚ ʥʘʚʯʘʥʥʽ, ʦʧʠʩʘʪʠ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠ ʽ 
ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. 
2. ɼʦ ʦʜʥʽʻʾ ʟ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʩʘʤʦʩʪʽʡʥʦ ʜʽʙʨʘʪʠ 

ʜʦʮʽʣʴʥʽ ʇɿ, ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠ ʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. ʆʮʽʥʠ-
ʪʠ ʾʭ ʧʝʨʝʚʘʛʠ ʫ ʥʘʚʯʘʥʥʽ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʂʦʨʠʩʪʫʶʯʠʩʴ 
ʤʝʨʝʞʝʶ ɯʥʪʝʨʥʝʪ, ʜʽʙʨʘʪʠ ʚʽʜʦʤʦʩʪʽ ʜʣʷ ʫʨʦʢʫ ʤʘʪʝʤʘʪʠʢʠ. 
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3. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʛʨʫʧʠ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 
ʦʮʽʥʶʚʘʪʠ ʷʢʽʩʪʴ ʝʣʝʢʪʨʦʥʥʦʛʦ ʟʘʩʦʙʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
4. ʉʢʣʘʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʜʥʦʛʦ ʽʟ ʦʙʨʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʥʘ-

ʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʨʽʚʥʷ.  
5. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʯʠʥʠ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʯʠʪʝʣʷʤʠ ʤʘʪʝʤʘʪʠʢʠ ɯʂʊ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʭʦʜʠ 
ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʛʘʣʫʟʽ ɯʂʊ. 

 
 

1.2. ɯʂʊ ʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ 

1.2.1. ʂʣʶʯʦʚʘ ʪʘ ʧʨʝʜʤʝʪʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʜʝʨʞʘʚʥʦʾ ʦʩʚʽʪʥʴʦʾ ʧʦʣʽʪʠʢʠ, ʟʘʟʥʘʯʝʥʠʤ ʫ 

ʅʘʮʽʦʥʘʣʴʥʽʡ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʥʘ 2012-2021 ʨʦʢʠ [83], ʤʘʻ 

ʩʪʘʪʠ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ, ʟʤʽʩʪʫ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʠ ʥʘ ʟʘʩʘʜʘʭ ʢʦʤʧʝʪʝ-

ʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʥʘ ʮʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʅʘ ʜʫʤʢʫ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʝʜʘʛʦʛʽʚ, ʩʘʤʝ ʥʘʙʫʪʪʷ ʞʠʪʪʻʚʦ 

ʚʘʞʣʠʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʦʞʝ ʜʘʪʠ ʣʶʜʠʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʨʽʻʥʪʫʚʘʪʠʩʴ 

ʫ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʰʚʠʜʢʦʧʣʠʥʥʦʤʫ 

ʨʦʟʚʠʪʢʦʚʽ ʨʠʥʢʫ ʧʨʘʮʽ, ʧʦʜʘʣʴʰʦʤʫ ʟʜʦʙʫʪʪʽ ʦʩʚʽʪʠ.  
ʗʢʠʡ ʚʽʥ, ʩʫʯʘʩʥʠʡ ʫʩʧʽʰʥʠʡ ʫʯʝʥʴ? ɺʽʜʟʥʘʯʠʤʦ ʦʩʥʦʚʥʽ ʥʘʚʠʯʢʠ: 

ʯʠʪʘʻ, ʧʠʰʝ, ʰʚʠʜʢʦ ʜʨʫʢʫʻ, ʫʤʽʻ ʧʦʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ. ɺ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʾ 
ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʡ ʡʦʤʫ ʚʘʞʣʠʚʦ ʫʤʽʪʠ ʩʘʤʦʩʪʽʡʥʦ ʚʯʠʪʠʩʷ, ʦʩʢʽʣʴʢʠ ʦʙ-
ʩ̫ ʛʠ ʟʥʘʥʴ ʥʘ ʩʴʦʛʦʜʥʽ ʟʥʘʯʥʦ ʟʨʦʩʣʠ. ʋ ʤʦʣʦʜʽ ʤʘʻ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʝ 
ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʫʤʽʥʥʷ ʚʠʜʽʣʷʪʠ ʫ ʟʥʘʡʜʝʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʛʦʣʦʚʥʝ, 
ʙʫʪʠ ʟʜʘʪʥʠʤ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ. ɺʩʝ ʙʽʣʴʰʦʾ ʚʘʛʠ ʥʘʙʫʚʘʻ ʝʣʝʢʪʨʦʥ-
ʥʝ ʩʧʽʣʢʫʚʘʥʥʷ, ʨʦʙʦʪʘ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʬʦʨʤʫʚʘʪʠ 
ʫʤʽʥʥʷ ʚʝʩʪʠ ʝʬʝʢʪʠʚʥʝ ʪʘ ʰʘʥʦʙʣʠʚʝ ʩʧʽʣʢʫʚʘʥʥʷ. ɻʦʣʦʚʥʝ, ʱʦʙ ʫʯʝʥʴ 
ʚʽʜʯʫʚʘʚ ʩʝʙʝ ʧʦʚʥʦʮʽʥʥʠʤ ʛʨʦʤʘʜʷʥʠʥʦʤ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʙʫʚ ʱʘʩʣʠʚʠʤ. 

ɿʛʽʜʥʦ ɼʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʙʘʟʦʚʦʾ ʽ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ [71], ʢʦʤʧʝʪʝʥʮʽʷ ï ʩʫʩʧʽʣʴʥʦ ʚʠʟʥʘʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘ-

ʚʠʯʦʢ, ʩʪʘʚʣʝʥʴ ʫ ʧʝʚʥʽʡ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï 

ʥʘʙʫʪʘ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʘ ʟʜʘʪʥʽʩʪʴ ʫʯʥʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 
ʽʟ ʟʥʘʥʴ, ʫʤʽʥʴ, ʜʦʩʚʽʜʫ, ʮʽʥʥʦʩʪʝʡ ʽ ʩʪʘʚʣʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʮʽʣʽʩʥʦ ʨʝʘ-

ʣʽʟʦʚʫʚʘʪʠʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ʥʝ ʧʨʦʪʠʩʪʘʚʣʷʻʪʴʩʷ ʟʥʘʥʥʷʤ, 

ʫʤʽʥʥʷʤ, ʥʘʚʠʯʢʘʤ, ʚʦʥʘ ʾʭ ʚʤʽʱʫʻ, ʭʦʯʘ ʥʝ ʻ ʾʭʥʴʦʶ ʧʨʦʩʪʦʶ ʩʫʤʦʶ. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʚʠʟʥʘʯʘʻ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʷʢ ʜʠʥʘʤʽʯ-
ʥʫ ʢʦʤʙʽʥʘʮʽʶ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ, ʧʦʛʣʷʜʽʚ, ʮʽʥʥʦ-

ʩʪʝʡ, ʽʥʰʠʭ ʦʩʦʙʠʩʪʠʭ ʷʢʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ ʫʩʧʽʰʥʦ 

ʩʦʮʽʘʣʽʟʫʚʘʪʠʩʷ, ʧʨʦʚʘʜʠʪʠ ʧʨʦʬʝʩʽʡʥʫ ʪʘ/ʘʙʦ ʧʦʜʘʣʴʰʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷ-
ʣʴʥʽʩʪʴ  [93, ʩʪ. 1. ʧ. 15]. ʇʽʜ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʤ ʧʽʜʭʦʜʦʤ ʙʫʜʝʤʦ ʨʦʟʫ-

ʤʽʪʠ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴ-
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ʪʘʪʽʚ, ʷʢʠʤʠ ʻ ʽʻʨʘʨʭʽʯʥʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʢʣʶʯʦʚ,̔ ʟʘʛʘʣʴʥʦʧʨʝʜʤʝʪʥ ̔ʽ 

ʧʨʝʜʤʝʪʥ ̔(ʛʘʣʫʟʝʚ)̔ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʂʣʶʯʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʩʧʝʮʽ-

ʘʣʴʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʷʢʦʩʪʝʡ) ʦʩʦʙʠʩʪʦʩʪʽ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʾʡ ʝʬʝʢʪʠʚʥʦ ʜʽʷʪʠ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʽ 

ʥʘʣʝʞʠʪʴ ʜʦ ʟʘʛʘʣʴʥʦʛʘʣʫʟʝʚʦʛʦ ʟʤʽʩʪʫ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ. ɺʽʜʧʦʚʽʜʥʘ 

ʢʣʶʯʦʚʘ ʢʦʤʧʝʪʝʥʮʽʷ ï ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, ʩʪʘʚʣʝʥʴ, 

ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʫ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ [71, ʩ. 3]. 

ʆʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʢʣʶʯʦʚʠʭ (ʞʠʪʪʻʚʠʭ) ʢʦʤʧʝʪʝʥʮʽʡ, ʥʘ ʜʫʤ-

ʢʫ ʆ. ɯ. ʇʦʤʝʪʫʥ, ʻ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ï ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʨʽʰʫʚʘʪʠ ʨʽʟ-

ʥʦʤʘʥʽʪʥʽ ʧʨʦʙʣʝʤʠ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʦʩʦʙʠʩʪʦʛʦ ʡ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ; 

ʥʘʜʧʨʝʜʤʝʪʥʽʩʪʴ ʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ï ʟʘʩʪʦʩʦʚʥʽ ʥʝ ʪʽʣʴʢʠ ʚ ʰʢʦʣʽ, 

ʘ ʡ ʥʘ ʨʦʙʦʪʽ, ʚ ʩʽʤôʾ, ʫ ʧʦʣʽʪʠʯʥʽʡ ʩʬʝʨʽ ʪʦʱʦ; ʙʘʛʘʪʦʚʠʤʽʨʥʽʩʪʴ ï ʦʭʦ-

ʧʣʶʶʪʴ ʟʥʘʥʥʷ, ʨʦʟʫʤʦʚʽ ʧʨʦʮʝʩʠ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ, ʥʘʚʯʘʣʴʥʽ ʪʘ ʧʨʘʢʪʠ-

ʯʥʽ ʚʤʽʥʥʷ, ʪʚʦʨʯʽ ʚʽʜʢʨʠʪʪʷ, ʩʪʨʘʪʝʛʽʾ, ʪʝʭʥʦʣʦʛʽʾ, ʧʨʦʮʝʜʫʨʠ, ʝʤʦʮʽʾ, 

ʦʮʽʥʢʠ ʪʦʱʦ; ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʠʨʦʢʫ ʩʬʝʨʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ï ʾʾ ʣʦ-

ʛʽʯʥʦʛʦ, ʪʚʦʨʯʦʛʦ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʘʤʦʧʽʟʥʘʥʥʷ, ʩʘʤʦʚʠʟʥʘʯʝʥ-

ʥʷ, ʩʘʤʦʦʮʽʥʢʠ, ʩʘʤʦʚʠʭʦʚʘʥʥʷ ʪʦʱʦ. 

ʇʽʜ ʯʘʩ ʩʠʤʧʦʟʽʫʤʫ ʈʘʜʠ ɭʚʨʦʧʠ ʟʘ ʪʝʤʦʶ çʂʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ 

ʜʣʷ ɭʚʨʦʧʠè ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʨʠʙʣʠʟʥʠʡ ʧʝʨʝʣʽʢ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥ-

ʮʽʡ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʠʭ  ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʧʝʨʝʣʽʢ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʷʢʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫ ɼʝʨʞʘʚʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ʙʘʟʦʚʦʾ ʽ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜ-

ʥʴʦʾ ʦʩʚʽʪʠ [71, ʩ. 5]. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʧʦʜʘʥʽ ʥʠʞʯʝ. ɿ ʪʨʘʢʪʫʚʘʥʥʷʤ ʟʤʽʩʪʫ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʦʜʘʻʤʦ ʪʽ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ, ʷʢʠʭ ʫʯʥʽ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ. 

¶ ʋʤʽʥʥʷ ʚʯʠʪʠʩʴ. ʉʪʨʫʢʪʫʨʘ ʫʤʽʥʥʷ ʚʯʠʪʠʩʴ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ 

ʫʯʝʥʴ: ʩʘʤ ʚʠʟʥʘʯʘʻ ʤʝʪʫ ʜʽʷʣʴʥʦʩʪʽ ʘʙʦ ʧʨʠʡʤʘʻ ʫʯʠʪʝʣʝʚʫ; ʧʨʦʷʚʣʷʻ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʥʘʚʯʘʥʥʷʤ, ʜʦʢʣʘʜʘʻ ʚʦʣʴʦʚʠʭ ʟʫʩʠʣʴ; ʦʨʛʘʥʽʟʦʚʫʻ ʩʚʦʶ 

ʧʨʘʮʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ; ʜʦʙʠʨʘʻ ʘʙʦ ʟʥʘʭʦʜʠʪʴ ʧʦʪʨʽʙʥʽ ʟʥʘʥ-

ʥʷ, ʩʧʦʩʦʙʠ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ; ʚʠʢʦʥʫʻ ʚ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʩʝʥʩʦʨʥʽ, ʨʦʟʫʤʦʚʽ ʘʙʦ ʧʨʘʢʪʠʯʥʽ ʜʽʾ, ʧʨʠʡʦʤʠ, ʦʧʝʨʘʮʽʾ; ʫʩʚʽʜʦʤʣʶʻ 

ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʽ ʧʨʘʛʥʝ ʾʾ ʚʜʦʩʢʦʥʘʣʠʪʠ; ʤʘʻ ʫʤʽʥʥʷ ʡ ʥʘʚʠʯʢʠ ʩʘʤʦʢʦ-

ʥʪʨʦʣʶ ʪʘ ʩʘʤʦʦʮʽʥʢʠ. 

¶ ʉʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʦʜʫʢʪʠʚ-

ʥʦ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʧʘʨʪʥʝʨʘʤʠ ʫ ʛʨʫʧʽ ʪʘ ʢʦʤʘʥʜʽ, ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʨʦʣʽ 

ʪʘ ʬʫʥʢʮʽʾ ʫ ʢʦʣʝʢʪʠʚʽ. 

¶ ʂʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦ-
ʛʽʡ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʫʯʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʩʦʙʠʩʪʽʩ-

ʥʠʭ ʽ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʚʜʘʥʴ. 

¶ ʇʽʜʧʨʠʻʤʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʟʜʘʪ-

ʥʦʩʪʝʡ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʚʣʘʩʥʽ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʡ ʧʦʪʨʝʙʠ ʟ ʥʘʷʚʥʠʤʠ 
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ʨʝʩʫʨʩʘʤʠ, ʦʮʽʥʶʚʘʪʠ ʚʣʘʩʥʽ ʧʨʦʬʝʩʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʨʦʟʨʦʙʣʷʪʠ ʧʨʦʩʪʽ 

ʤʦʜʝʣʽ ʜʽʡ ʪʘ ʧʨʠʡʥʷʪʪʷ ʝʢʦʥʦʤʽʯʥʦ ʡ ʝʢʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ 

ʫ ʜʠʥʘʤʽʯʥʦʤʫ ʩʚʽʪʽ ʪʘ ʽʥ. 

¶ ɻʨʦʤʘʜʷʥʩʴʢʘ, ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʟʜʦ-

ʨʦʚôʷʟʙʝʨʽʛʘʶʯʘ ʪʘ ʽʥ. ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʋ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʚʽʪʫè ʧʝʨʝʣʽʢ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʫʯʥʽʚ ʟʥʘʯʥʦ ʨʦʟʰʠʨʝʥʠʡ. ɿʦʢʨʝʤʘ, ʫ ʩʪʘʪʪʽ 12 [93] ʤʦʚʘ ʡʜʝ ʧʨʦ ʧʦʚʥʫ 

ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ, ʤʝʪʦʶ ʷʢʦʾ ʻ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ, ʚʠʭʦʚʘʥʥʷ ʽ 

ʩʦʮʽʘʣʽʟʘʮʽʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʟʜʘʪʥʘ ʜʦ ʞʠʪʪʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʮʠʚʽʣʽʟʦ-

ʚʘʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʠʨʦʜʦʶ, ʤʘʻ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʥʘ-

ʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʛʦʪʦʚʘ ʜʦ ʩʚʽʜʦʤʦʛʦ ʞʠʪʪʻʚʦʛʦ ʚʠʙʦʨʫ ʪʘ ʩʘʤʦ-

ʨʝʘʣʽʟʘʮʽʾ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʘʢʪʠʚ-

ʥʦʩʪʽ. ɼʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦ-

ʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʢʦʞʥʽʡ ʩʫʯʘʩʥʽʡ ʣʶʜʠʥʽ ʜʣʷ ʫʩʧʽʰ-

ʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ: 

ʚʽʣʴʥʝ ʚʦʣʦʜʽʥʥʷ ʜʝʨʞʘʚʥʦʶ ʤʦʚʦʶ; 

ʟʜʘʪʥʽʩʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʨʽʜʥʦʶ (ʫ ʨʘʟʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʜʝʨʞʘʚʥʦʾ) ʪʘ 

ʽʥʦʟʝʤʥʠʤʠ ʤʦʚʘʤʠ; 

ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ (ʚʠʜʽʣʝʥʦ ʥʘʤʠ. ï ʊ. ʂ.); 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ; 

ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ; 

ʝʢʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ; 

ʛʨʦʤʘʜʷʥʩʴʢʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʽʜʝʷʤʠ ʜʝʤʦʢ-

ʨʘʪʽʾ, ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ, ʨʽʚʥʦʩʪʽ, ʧʨʘʚ ʣʶʜʠʥʠ, ʜʦʙʨʦʙʫʪʫ ʪʘ ʟʜʦʨʦʚʦʛʦ 

ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʟ ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʨʽʚʥʠʭ ʧʨʘʚ ʽ ʤʦʞʣʠʚʦʩʪʝʡ; 

ʢʫʣʴʪʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ; 

ʧʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʪʘ ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ; 

ʽʥʰʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʝʨʝʜʙʘʯʝʥʽ ʩʪʘʥʜʘʨʪʦʤ ʦʩʚʽʪʠ. 

ʉʧʽʣʴʥʠʤʠ ʜʣʷ ʚʩʽʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʻ ʪʘʢʽ ʚʤʽʥʥʷ: ʯʠʪʘʥʥʷ ʟ 

ʨʦʟʫʤʽʥʥʷʤ, ʫʤʽʥʥʷ ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ ʫʩʥʦ ʽ ʧʠʩʴʤʦʚʦ, ʢʨʠʪʠ-

ʯʥʝ ʪʘ ʩʠʩʪʝʤʥʝ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʧʦʟʠʮʽʶ, 

ʪʚʦʨʯʽʩʪʴ, ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ, ʚʤʽʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʝʤʦʮʽʷʤʠ, ʦʮʽ-

ʥʶʚʘʪʠ ʨʠʟʠʢʠ, ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʟʜʘʪʥʽʩʪʴ 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. 

ɺʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʤʘʡʞʝ ʫʩʽʭ ʢʣʶ-

ʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɿʦʢʨʝʤʘ, ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʩʦʮʽʘʣʴ-

ʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʤʝʪʦʜ ʧʨʦʝʢʪʽʚ, ʜʝʪʘʣʴʥʽʰʝ ʧʨʦ ʥʴʦʛʦ ʙʫʜʝ ʡʪʠ ʤʦ-

ʚʘ ʜʘʣʽ. ɿʘʣʫʯʠʚʰʠ ʫʯʥʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʥʘʚʯʘʥʥʷ ʚʩʝʩʚʽʪʥʴʦʾ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʪʘʢʠʭ ʷʢ GRAN1, 
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GeoGebra, ʙʽʙʣʽʦʪʝʢ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʘʢʝʪʽʚ 

ʪʦʱʦ, ʚʯʠʪʝʣʴ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ ʫʯʥʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʽʚ ʤʘʪʝʤʘʪʠʢʠ, 

ʘ ʡ ʩʘʤʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʦʢʨʝ-

ʤʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  

ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʢʣʶʯʦʚʫ ʤʘʪʝʤʘʪʠʯʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʫ ʥʘʚʯʘ-

ʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʜʣʷ ʦʩʥʦʚʥʦʾ ʰʢʦʣʠ [82] ʚʠʦʢʨʝʤʣʶʶʪʴ ʫʤʽʥʥʷ, ʩʪʘʚʣʝʥ-

ʥʷ ʪʘ ʨʝʩʫʨʩʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʾʾ ʤʦʞʥʘ ʨʦʟʚʠʚʘʪʠ. ʋʤʽʥʥʷ: ʦʧʝʨʫʚʘ-

ʪʠ ʯʠʩʣʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʥʘ ʧʣʦʱʠʥʽ ʪʘ ʚ 

ʧʨʦʩʪʦʨʽ; ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʝʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʥʘʚʢʦ-

ʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ (ʧʨʠʨʦʜʥʠʤʠ, ʢʫʣʴʪʫʨʥʠʤʠ, ʪʝʭʥʽʯʥʠʤʠ ʪʦʱʦ); 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ, ʟʦʢʨʝʤʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ; ʙʫʜʫʚʘʪʠ ʽ ʜʦʩʣʽʜʞʫʚʘ-

ʪʠ ʥʘʡʧʨʦʩʪʽʰʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʝʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ; ʧʨʦʛʥʦʟʫʚʘʪʠ ʚ ʢʦʥʪʝʢʩʪʽ ʥʘ-

ʚʯʘʣʴʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʫ 

ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʉʪʘʚʣʝʥʥʷ: ʫʩʚʽʜʦʤʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʞʠʪʪʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ, ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ ʡ 

ʦʙʦʨʦʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʝʨʞʘʚʠ, ʫʩʧʽʰʥʦʛʦ ʚʠʚʯʝʥʥʷ ʽʥʰʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʅʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ: ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ, ʟʦʢʨʝʤʘ ʪʘ-

ʢʠʭ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʨʝʘʣʴʥʽ ʞʠʪʪʻʚʽ ʩʠʪʫʘʮʽʾ. 

ɿʘʛʘʣʴʥʦʧʨʝʜʤʝʪʥʘ (ʤʽʞʧʨʝʜʤʝʪʥʘ) ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ 

ʫʯʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʱʦʜʦ ʤʽʞʧʨʝʜʤʝʪʥʦʛʦ ʢʦʣʘ ʧʨʦʙʣʝʤ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, 

ʥʘʚʠʯʢʠ, ʩʧʦʩʦʙʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʪʘʚʣʝʥʥʷ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʚʥʦʛʦ ʢʦʣʘ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʽ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ [71, ʩ. 5]. 

ʇʨʝʜʤʝʪʥʘ (ʛʘʣʫʟʝʚʘ) ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʥʘʙʫʪʠʡ ʫʯʥʷʤʠ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʜʦʩʚʽʜ ʩʧʝʮʠʬʽʯʥʦʾ ʜʣʷ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʘ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʦʚôʷʟʘʥʦʾ ʽʟ ʟʘʩʚʦʻʥʥʷʤ, ʨʦʟʫʤʽʥʥʷʤ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʚʠʭ ʟʥʘʥʴ. ɺʽʜ-

ʧʦʚʽʜʥʘ ʜʦ ʥʝʾ ʧʨʝʜʤʝʪʥʘ ʢʦʤʧʝʪʝʥʮʽʷ ï ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʭʘʨʘ-

ʢʪʝʨʥʠʭ ʨʠʩ ʫ ʤʝʞʘʭ ʟʤʽʩʪʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠ-

ʢʦʥʘʥʥʷ ʫʯʥʷʤʠ ʧʝʚʥʠʭ ʜʽʡ ʟ ʤʝʪʦʶ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, 

ʟʘʜʘʯ, ʩʠʪʫʘʮʽʡ [71, ʩ. 5]. ʄʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʩʪʫʧʘʻ ʫ ʨʦʣʽ 

ʢʣʶʯʦʚʦʾ ʪʘ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ɺ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʟ ʤʘʪʝʤʘʪʠʢʠ [82] ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʘʢʽ ʥʘ-

ʩʢʨʽʟʥʽ ʣʽʥʽʾ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʷʢ çɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʡ ʩʪʘ-

ʣʠʡ ʨʦʟʚʠʪʦʢè, ʧʨʠ ʨʦʟʛʣʷʜʽ ʷʢʦʾ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʚʽʜʩʦʪʢʦʚʽ ʦʙ-

ʯʠʩʣʝʥʥʷ, ʬʫʥʢʮʽʾ, ʝʣʝʤʝʥʪʠ ʩʪʘʪʠʩʪʠʢʠ, çɻʨʦʤʘʜʷʥʩʴʢʘ ʚʽʜʧʦʚʽʜʘʣʴ-

ʥʽʩʪʴè, çɿʜʦʨʦʚôʷ ʽ ʙʝʟʧʝʢʘè, çʇʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʽ ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪ-

ʥʽʩʪʴè, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʚʽʜʩʦʪʢʦʚʠʭ ʦʙʯʠʩʣʝʥʴ, ʨʽʚ-

ʥʷʥʴ ʪʘ ʬʫʥʢʮʽʡ. ʅʘʩʢʨʽʟʥʽ ʣʽʥʽʾ ʻ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʠʤʠʤʠ ʥʘʜʧʨʝʜʤʝʪʥʠʤʠ 

ʪʝʤʘʤʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʫʷʚʣʝʥʴ ʧʨʦ ʩʫʩʧʽʣʴʩʪʚʦ ʚ 

ʮʽʣʦʤʫ, ʨʦʟʚʠʚʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʽ ʫʤʽʥʥʷ ʫ ʨʝʘʣʴʥʠʭ 
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ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ. ɯ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʛʦʪʫ-

ʚʘʪʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʥʘʩʢʨʽʟʥʠʭ ʣʽʥʽʡ. 

ɿʘ ʟʙʽʨʥʠʢʦʤ ʟʘʜʘʯ ʟ ʤʘʪʝʤʘʪʠʢʠ ɼ. ɺ. ɺʘʩʠʣʴʻʚʦʾ ʪʘ ʅ. ɯ. ɺʘʩʠʣʶʢ 

[11] ʥʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʟʘʜʘʯ ʜʦ ʪʝʤʠ çʌʫʥʢʮʽʷè ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʷ ʥʘʩʢʨʽʟʥʠʭ ʣʽʥʽʡ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ɿʘʜʘʯʘ 1 (ʇʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʽ ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ). ʇʨʠʚʘʪʥʠʡ 

ʧʽʜʧʨʠʻʤʝʮʴ ʧʣʘʪʠʪʴ ʤʝʥʝʜʞʝʨʫ ʟʘ ʭ ʢʛ ʧʨʦʜʘʥʦʛʦ ʪʦʚʘʨʫ (50ʭ + 100) 

ʛʨʥ. ʗʢʱʦ ʞ ʪʦʚʘʨʫ ʧʨʦʜʘʥʦ ʥʝ ʤʝʥʰʝ 10 ʢʛ, ʪʦ ʧʨʠʚʘʪʥʠʡ ʧʽʜʧʨʠʻʤʝʮʴ 

ʜʦʧʣʘʯʫʻ ʤʝʥʝʜʞʝʨʫ ʱʝ 20% ʢʦʤʽʩʽʡʥʠʭ. ɼʘʣʽ ʧʨʦʧʦʥʫʶʪʴ ʟʘ ʤʘʣʶʥʢʦʤ 

ʦʙʨʘʪʠ ʦʜʠʥ ʽʟ ʛʨʘʬʽʢʽʚ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʤʦʜʝʣʣʶ ʜʦ ʜʘʥʦʾ ʟʘʜʘʯʽ. 

ɿʘʜʘʯʘ 2 (ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʡ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ). ʋ ʪʘʙʣʠʮʽ ʚ ʧʦʩʽ-

ʙʥʠʢʫ ʧʦʜʘʥʦ ʜʘʥʽ ʧʨʦ ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʣʽʩʦʚʠʭ ʚʘʥʪʘʞʽʚ ʤʦʨʩʴʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ (ʫ ʪʠʩ. ʪ). ʇʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʪʘʙʣʠʯʥʦ ʟʘʜʘʥʦʾ 

ʬʫʥʢʮʽʾ, ʚʩʪʘʥʦʚʠʪʠ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʽ ʤʥʦʞʠʥʫ ʾʾ ʟʥʘʯʝʥʴ, ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʤʦʥʦʪʦʥʥʦʩʪʽ. ʋʯʥʽʚ ʟʘʦʭʦʯʫʶʪʴ ʧʦʤʽʨʢʫʚʘʪʠ, ʷʢʝ ʟ ʪʨʘ-

ʥʩʧʦʨʪʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʝʢʦʣʦʛʽʯʥʽʰʝ. ʗʢ, ʥʘ ʜʫʤʢʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʦʷʩʥʠ-

ʪʠ ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʚʝʟʝʥʴ ʣʽʩʦʚʠʭ ʚʘʥʪʘʞʽʚ? 

ɿʘʜʘʯʘ 3 (ɻʨʦʤʘʜʷʥʩʴʢʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ). ʇʨʦʧʦʥʫʶʪʴ ʨʦʟʛʣʷʥʫʪʠ 

ʛʨʘʬʽʢʠ ʢʽʣʴʢʦʩʪʽ ʩʠʨʽʪ ʚ ʋʢʨʘʾʥʽ, ʚʩʠʥʦʚʣʝʥʠʭ ʽʥʦʟʝʤʮʷʤʠ ʽ ʫʢʨʘʾʥʮʷʤʠ 

ʚʧʨʦʜʦʚʞ 12 ʨʦʢʽʚ (ʛʨʘʬʽʢʠ ʧʦʜʘʶʪʴʩʷ ʫ ʧʦʩʽʙʥʠʢʫ). ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʚʽʜ-

ʧʦʚʽʩʪʠ, ʯʠ ʟʙʽʛʘʶʪʴʩʷ ʦʙʣʘʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʽ ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ, 

ʟʘʜʘʥʠʭ ʛʨʘʬʽʢʘʤʠ, ʚʠʟʥʘʯʠʪʠ, ʥʘ ʷʢʠʭ ʧʨʦʤʽʞʢʘʭ ʛʨʘʬʽʢ ʢʦʞʥʦʾ ʟ ʬʫʥʢ-

ʮʽʡ ʩʧʘʜʘʻ, ʫʧʨʦʜʦʚʞ ʷʢʠʭ ʨʦʢʽʚ ʚʩʠʥʦʚʣʝʥʥʷ ʽʥʦʟʝʤʮʷʤʠ ʫʢʨʘʾʥʩʴʢʠʭ 

ʜʽʪʝʡ-ʩʠʨʽʪ ʧʝʨʝʚʘʞʘʣʦ ʥʘʜ ʚʩʠʥʦʚʣʝʥʥʷʤ ʾʭ ʫʢʨʘʾʥʮʷʤʠ? 

ɿʘʜʘʯʘ 4 (ɿʜʦʨʦʚôʷ ʽ ʙʝʟʧʝʢʘ). ʄʝʜʠʯʥʠʤʠ ʧʨʘʮʽʚʥʠʢʘʤʠ ʚʩʪʘʥʦʚʣʝ-

ʥʦ, ʱʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ, ʷʢʽʡ ʭ ʨʦʢʽʚ (ʭ < 18), ʚʦʥʘ ʧʦ-

ʚʠʥʥʘ ʩʧʘʪʠ t ʛʦʜʠʥ ʥʘ ʜʦʙʫ, ʜʝ t ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ: ὸ ρφ . 

ɿʥʘʡʜʽʪʴ t(5), t(10), t(14). ʇʨʠʤʽʪʢʘ: ʧʦʚʥʦʮʽʥʥʠʡ ʩʦʥ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʧʝʨʽʦʜ ʧʽʜʚʠʱʝʥʥʷ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʨʝʩʫ. ʇʦʩʪʽʡʥʽ çʥʝʜʦʩʠʧʘʥʥʷè 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ, ʛʦʣʦʚʥʦʛʦ ʙʦʣʶ, ʟʥʠʞʝʥʥʷ 

ʤ̔ʫʥʽʪʝʪʫ ʪʘ ʧʘʤôʷʪʽ. 

ɿʛʽʜʥʦ ɼʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʙʘʟʦʚʦʾ ʽ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ [71], ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ çʄʘʪʝʤʘʪʠʢʘè ʻ ʬʦʨʤʫ-

ʚʘʥʥʷ ʚ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʨʽʚʥʽ, ʜʦʩʪʘʪʥʴʦʤʫ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʫʩʧʽʰʥʦʛʦ ʦʚʦʣʦʜʽʥʥʷ 

ʟʥʘʥʥʷʤʠ ʟ ʽʥʰʠʭ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ ʫ ʧʨʦʮʝʩʽ ʰʢʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟ-

ʧʝʯʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ ʾʭ ʫʚʘʛʠ, ʧʘʤôʷʪʽ, 

ʣʦʛʽʢʠ, ʢʫʣʴʪʫʨʠ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʪʫʾʮʽʾ [71, ʩ. 20].  
 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫè ʚʠʟʥʘʯʘʻ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʬʘʭʽʚʮʷ 

ʷʢ ʜʠʥʘʤʽʯʥʫ ʢʦʤʙʽʥʘʮʽʶ ʟʥʘʥʴ, ʚʤʽʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʩʧʦʩʦʙʽʚ ʤʠʩ-
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ʣʝʥʥʷ, ʧʨʦʬʝʩʽʡʥʠʭ, ʩʚʽʪʦʛʣʷʜʥʠʭ ʽ ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʷʢʦʩʪʝʡ, ʤʦʨʘʣʴʥʦ-
ʝʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ ʫʩʧʽʰʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʧʨʦʬʝʩʽʡʥʫ ʪʘ ʧʦʜʘʣʴʰʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʚʯʘʥʥʷ ʥʘ 

ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ [91, ʩʪ. 1. ʧ. 13]. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ (ʢʦʤʧʝʪʝʥ-

ʪʥʦʩʪʽ) - ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, ʥʘʚʠʯʢʠ, ʩʧʦʩʦʙʠ ʤʠʩʣʝʥʥʷ, ʧʦʛʣʷʜʠ, ʮʽʥʥʦʩʪʽ, ʽʥ-

ʰʽ ʦʩʦʙʠʩʪʽ ʷʢʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, ʩʧʣʘʥʫʚʘʪʠ, ʦʮʽʥʠʪʠ ʽ ʚʠʤʽʨʷ-

ʪʠ ʪʘ ʷʢʽ ʦʩʦʙʘ ʟʜʘʪʥʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʩʚʽʪʥʴʦʾ ʧʨʦ-

ʛʨʘʤʠ ʘʙʦ ʦʢʨʝʤʠʭ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ [91, ʩʪ. 1. ʧ. 19], [92]. 

ɿʥʘʥʥʷ - ʦʩʤʠʩʣʝʥʘ ʪʘ ʟʘʩʚʦʻʥʘ ʩʫʙôʻʢʪʦʤ ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʻ ʦʩʥʦʚʦʶ 

ʡʦʛʦ ʫʩʚʽʜʦʤʣʝʥʦʾ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʥʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʝʤʧʽʨʠʯʥʽ (ʟʥʘʥʥʷ ʬʘʢʪʽʚ ʪʘ ʫʷʚʣʝʥʥʷ) ʽ ʪʝʦʨʝʪʠʯʥʽ (ʢʦʥʮʝʧʪʫʘʣʴʥʽ, ʤʝ-

ʪʦʜʦʣʦʛʽʯʥʽ). ʫʤʽʥʥʷ/ʥʘʚʠʯʢʠ - ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʜʣʷ ʚʠʢʦ-

ʥʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤ. ʋʤʽʥʥʷ/ʥʘʚʠʯʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʢʦʛʥʽʪʠʚʥʽ (ʱʦ ʚʢʣʶʯʘʶʪʴ ʣʦʛʽʯʥʝ, ʽʥʪʫʾʪʠʚʥʝ ʪʘ ʪʚʦʨʯʝ ʤʠʩʣʝʥʥʷ) ʽ 

ʧʨʘʢʪʠʯʥʽ (ʱʦ ʚʢʣʶʯʘʶʪʴ ʨʫʯʥʫ ʚʧʨʘʚʥʽʩʪʴ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʩʧʦʩʦʙʽʚ (ʤʝʪʦʜʽʚ), ʤʘʪʝʨʽʘʣʽʚ, ʟʥʘʨʷʜʴ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ) [92]. 

ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʚ ʟʤʽʱʝʥʥʽ ʘʢʮʝʥʪʫ ʟ ʥʘʢʦʧʠʯʫʚʘʥ-

ʥʷ ʥʦʨʤʘʪʠʚʥʦ ʚʠʟʥʘʯʝʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʦʟ-

ʚʠʪʢʫ ʚ ʫʯʥʽʚ ʟʜʘʪʥʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʜʽʷʪʠ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʪʝʭʥʽʢʠ ʽ ʜʦʩʚʽʜ ʫʩʧʽʰʥʠʭ ʜʽʡ ʫ ʩʠʪʫʘʮʽʷʭ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʦ-

ʮʽʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ. ʊʦʤʫ, ʥʝ ʤʦʞʥʘ ʚʽʜʥʦʩʠʪʠ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝ-

ʥʪʥʦʩʪʽ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʪʘ ʧʘʤôʷʪʘʥʥʷ ʬʦʨʤʫʣ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʦʪʦʚʠʭ 

ʩʭʝʤ ʨʦʟʚôʷʟʘʥʥʷ ʬʦʨʤʘʣʴʥʠʭ ʟʘʜʘʯ. ʉ. ɸ. ʈʘʢʦʚ ʜʦʩʣʽʜʞʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘʙʫʪʪʷ ʤʘʡʙʫʪʥʽʤʠ ʫʯʠʪʝʣʷʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʥʘʚʯʘʥʥʽ 

ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʧʽʜʭʦʜʦʤ [50].  

ɿʘ ʉ. ɸ. ʈʘʢʦʚʠʤ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʚʤʽʥʥʷ ʙʘʯʠʪʠ 

ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʨʦʟʫʤʽʪʠ ʟʤʽʩʪ ʪʘ ʤʝʪʦʜ ʤʘ-

ʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʚʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʜʦʩʣʽʜʞʫ-

ʚʘʪʠ ʾʾ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʢʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ, ʦʮʽʥʶʚʘʪʠ ʧʦʭʠʙʢʫ 

ʦʙʯʠʩʣʝʥʴ. ɼʦ ʧʨʝʜʤʝʪʥʦ-ʛʘʣʫʟʝʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʉ. ɸ. ʈʘʢʦʚ ʚʽʜʥʦʩʠʪʴ ʧʦʜʘʥʽ ʥʠʞʯʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

¶ ʇʨʦʮʝʜʫʨʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʫʤʽʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʪʠʧʦʚʽ ʤʘʪʝ-

ʤʘʪʠʯʥʽ ʟʘʜʘʯʽ. ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʘʣʛʦʨʠʪʤ 

ʨʦʟʚôʷʟʘʥʥʷ ʪʠʧʦʚʠʭ ʟʘʜʘʯ; ʚʤʽʪʠ ʚʽʜʪʚʦʨʶʚʘʪʠ ʢʦʥʪʝʢʩʪ ʟʘʜʘʯʽ, ʱʦ ʚʠʥʠ-

ʢʘʶʪʴ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʽʡ ʽ ʩʦʮʽʘʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʽ ʷʢʽ ʟʚʦʜʷʪʴʩʷ ʜʦ ʪʠʧʦʚʠʭ; 

ʫʤʽʪʠ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʠʧʦʚʽ ʟʘʜʘʯʽ, ʟʥʘʭʦʜʠʪʠ ʢʨʠʪʝʨʽʾ ʟʚʝʜʝʥʥʷ ʟʘʜʘʯ ʜʦ 

ʪʠʧʦʚʠʭ; ʫʤʽʪʠ ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʠʧʦʚʫ ʟʘʜʘʯʫ ʘʙʦ ʟʚʦʜʠʪʠ ʾʾ ʜʦ ʪʠʧʦʚʦʾ; ʫʤʽʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ ʜʣʷ ʧʦʰʫʢʫ ʧʨʦʮʝʜʫʨ 

ʨʦʟʚôʷʟʫʚʘʥʴ ʪʠʧʦʚʠʭ ʟʘʜʘʯ (ʧʽʜʨʫʯʥʠʢ, ʜʦʚʽʜʥʠʢ, ɯʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ). 

¶ ʃʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʜʝʜʫʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦ-

ʚʝʜʝʥʥʷ ʪʘ ʩʧʨʦʩʪʫʚʘʥʥʷ ʪʚʝʨʜʞʝʥʴ. ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: ʚʦʣʦʜʽʪʠ ʽ ʚʠ-
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ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʥʷʪʽʡʥʠʡ ʘʧʘʨʘʪ ʜʝʜʫʢʪʠʚʥʠʭ ʪʝʦʨʽʡ (ʧʦ-

ʥʷʪʪʷ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ, ʥʘʦʯʥʠʡ ʩʤʠʩʣ ʧʦʥʷʪʴ, ʦʙʩʷʛ ʧʦʥʷʪʴ, ʚʣʘʩʪʠ-

ʚʦʩʪʽ ʧʦʥʷʪʴ, ʤʝʞʽ ʧʦʥʷʪʴ, ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ; ʚʠʩʣʦʚʣʶʚʘʥʥʷ, 

ʧʨʝʜʠʢʘʪʠ, ʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʘʢʩʽʦʤʠ ʽ ʪʝʦʨʝʤʠ, ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ, 

ʢʦʥʪʨʧʨʠʢʣʘʜʠ ʜʦ ʪʝʦʨʝʤ ʪʦʱʦ); ʙʫʜʫʚʘʪʠ, ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʘ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʚʣʘʩʥʫ ʩʠʩʪʝʤʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʫʷʚʣʝʥʴ (ʚ ʘʨʠʬʤʝ-

ʪʠʮʽ, ʛʝʦʤʝʪʨʽʾ, ʘʣʛʝʙʨʽ ʪʘ ʧʦʯʘʪʢʘʭ ʘʥʘʣʽʟʫ, ʩʪʦʭʘʩʪʠʮʽ) ʥʘ ʦʩʥʦʚʽ ʧʦʥʷ-

ʪʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʜʝʜʫʢʪʠʚʥʠʭ ʪʝʦʨʽʡ; ʚʽʜʪʚʦʨʶʚʘʪʠ ʜʝʜʫʢʪʠʚʥʽ ʜʦʚʝʜʝʥ-

ʥʷ ʪʝʦʨʝʤ ʪʘ ʜʦʚʝʜʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʮʝʜʫʨ ʨʦʟʚôʷʟʘʥʴ ʪʠʧʦʚʠʭ ʟʘ-

ʜʘʯ; ʧʨʦʚʦʜʠʪʠ ʜʝʜʫʢʪʠʚʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʟʘ-

ʜʘʯ ʪʘ ʰʫʢʘʪʠ ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ ʫ ʥʝʧʨʘʚʠʣʴʥʠʭ ʜʝʜʫʢʪʠʚʥʠʭ ʤʽʨʢʫʚʘʥ-

ʥʷʭ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʪʘ ʣʦʛʽʯʥʫ ʩʠʤʚʦʣʽʢʫ ʥʘ ʧʨʘʢʪʠʮʽ 

ʧʨʠ ʦʬʦʨʤʣʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ. 

¶ ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʤʘ-

ʪʠʯʥʠʤʠ ʧʘʢʝʪʘʤʠ. ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: ʨʦʟʚôʷʟʫʚʘʪʠ ʪʠʧʦʚʽ ʟʘʜʘʯʽ ʟ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʧʘʢʝʪʠ ʩʠʤʚʦʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ (ʥʘʧʨʠʢʣʘʜ, Derive), ʜʠ-

ʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ (ʥʘʧʨʠʢʣʘʜ, DG, Gran2D, Gran3D), ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ 

(ʥʘʧʨʠʢʣʘʜ, Excel) (ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʜʽʣʠʪʠ ʡ ʪʘʢʝ ʤʘʪʝ-
ʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ GeoGebra, ʙʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ 
ʥʘʦʯʥʦʩʪʝʡ çɸʣʛʝʙʨʘ 11 ʢʣʘʩè - ʊ. ʂ.); ʦʮʽʥʶʚʘʪʠ ʧʦʭʠʙʢʠ ʧʨʠ ʚʠʢʦʨʠʩ-

ʪʘʥʥʽ ʥʘʙʣʠʞʝʥʠʭ ʦʙʯʠʩʣʝʥʴ; ʙʫʜʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʤʦʜʝʣʽ ʜʣʷ ʧʨʝʜʤʝ-

ʪʥʦʾ ʦʙʣʘʩʪʽ ʟʘʜʘʯʽ ʟ ʤʝʪʦʶ ʾʾ ʝʚʨʠʩʪʠʯʥʦʛʦ, ʥʘʙʣʠʞʝʥʦʛʦ ʘʙʦ ʪʦʯʥʦʛʦ 

ʨʦʟʚôʷʟʘʥʥʷ; ʜʦʩʣʽʜʞʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

¶ ɼʦʩʣʽʜʥʠʮʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝ-

ʪʦʜʘʤʠ. ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: ʬʦʨʤʫʣʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʩʫʩʧʽʣʴʥʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ (ʽʜʝʘʣʽʟʘʮʽʷ, ʫʟʘʛʘʣʴ-

ʥʝʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʷ); ʙʫʜʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʽ 

(ʢʦʤʧôʶʪʝʨʥʽ) ʤʦʜʝʣʽ ʟʘʜʘʯ; ʚʠʩʫʚʘʪʠ ʪʘ ʝʤʧʽʨʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠ ʩʧʨʘʚʝʜ-

ʣʠʚʽʩʪʴ ʛʽʧʦʪʝʟ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʚʽʜʦʤʽ ʤʝʪʦʜʠ (ʽʥʜʫʢʮʽʷ, ʘʥʘʣʦʛʽʷ, ʫʟʘ-

ʛʘʣʴʥʝʥʥʷ), ʘ ʪʘʢʦʞ ʥʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʜʦʩʣʽʜʞʝʥʴ; ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝ-

ʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʬʦʨʤʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʫ ʪʝʨʤʽʥʘʭ ʚʠʭʽʜʥʦʾ ʧʨʝʜʤʝ-

ʪʥʦʾ ʦʙʣʘʩʪʽ; ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʝʞʽ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʫʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʢʠ ʟ ʧʦʧʝʨʝ-

ʜʥʽʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʤʦʜʠʬʽʢʫʚʘʪʠ ʚʠʭʽʜʥʽ ʟʘʜʘʯʽ, ʰʫʢʘʪʠ ʘʥʘʣʦʛʽʾ ʚ ʽʥ-

ʰʠʭ ʨʦʟʜʽʣʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

¶ ʄʝʪʦʜʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʫʤʽʥʥʷ ʦʮʽʥʶʚʘʪʠ ʜʦʮʽʣʴ-

ʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴ-

ʥʦ ʪʘ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ. ʅʘʧʨʷʤʠ ʥʘʙʫʪʪʷ: ʚʦʣʦʜʽʪʠ ʤʝʪʦʜʦʣʦ-
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ʛʽʻʶ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʪʘ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠ-

ʯʥʠʤʠ ʤʝʪʦʜʘʤʠ; ʨʦʟʫʤʽʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦ-

ʜʽʚ, ʦʮʽʥʶʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ; ʚʦʣʦʜʽ-

ʪʠ ʤʝʪʦʜʦʣʦʛʽʻʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʘʢʝʪʽʚ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ ʪʘ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘ-

ʪʠʯʥʠʭ ʟʘʜʘʯ, ʨʦʟʫʤʽʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ ʧʘʢʝʪʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʛʘʣʫʟʽ ʤʘʪʝʤʘʪʠʢʠ, ʦʮʽʥʶʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʾʭ ʝʬʝʢʪʠʚ-

ʥʽʩʪʴ; ʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʪʘ ʩʫʩʧʽʣʴ-

ʥʦ ʟʥʘʯʫʱʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ; ʬʦʨʤʫʣʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯ-

ʥʽ ʟʘʜʘʯʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʪʘ ʩʫʩʧʽʣʴʥʦ ʟʥʘʯʫʱʠʭ ʧʨʦ-

ʙʣʝʤ; ʨʝʬʣʝʢʪʫʚʘʪʠ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘ ʧʦʜʦʣʘʥʥʷ 

ʧʝʨʝʰʢʦʜ ʟ ʤʝʪʦʶ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʣʘʩʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʚʝ-

ʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʦʙʣʝʤʠ ʥʘʙʫʪʪʷ ʫʯʥʷʤʠ ʧʦʥʷʪʽʡʥʦʾ, ʘʣʛʦʨʠʪʤʽʯʥʦʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴ-

ʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʟʦʢʨʝʤʘ ɸ. ʄ. ʂʘʧʽʥʦʩʦʚʠʤ, 

ɺ. ɺ. ʂʦʨʦʣʴʩʴʢʠʤ, ʆ. ɺ. ʏʘʩʥʽʢʦʚʦʶ [73], [74], [104]. ɿʨʦʙʣʝʥʦ ʘʢʮʝʥʪ 

ʥʘ ʚʠʜʽʣʝʥʥʽ ʩʢʣʘʜʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʦʧʠʩʽ ʨʽʚʥʽʚ ʾʭ 

ʥʘʙʫʪʪʷ. ɺ ʨʘʤʢʘʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʨʦʟʛ-

ʣʷʜʘʻʪʴʩʷ ʷʢ ʮʽʣʽʩʥʠʡ ʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʪʨʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʤʦʪʠʚʘʮʽʡʥʠʡ (ʩʪʘʚʣʝʥʥʷ ʜʦ), ʟʤʽʩʪʦʚʠʡ (ʚʽʜʦʤʽ ʡ 

ʥʦʚʽ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ, ʥʘʚʠʯʢʠ) ʽ ʧʨʦʮʝʩʫʘʣʴʥʠʡ (ʩʧʦʩʦʙʠ ʚʠʢʦʥʘʥʥʷ ʜʽʷ-

ʣʴʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʩʢʣʘʜʥʦʩʪʽ). 

ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʦʮʽʥʢʠ ʦʩʚʽʪʥʽʭ ʜʦ-

ʩʷʛʥʝʥʴ ʫʯʥʽʚ PISA (ProgrammeforInternationalStudentAssessment) ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʮʝ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʽ 

ʟʜʽʙʥʦʩʪʽ ʪʘ ʚʤʽʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʤʘʪʝʤʘʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʧʠʩʴʤʦʚʫ ʽ 

ʫʩʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʘʨʛʫʤʝʥʪʘʮʽʶ, ʧʦʩʪʘʥʦʚʢʫ ʽ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʤʘ-

ʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʚʠ, ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. ɺʯʝʥʠʤʠ-ʜʦʩʣʽʜʥʠʢʘʤʠ, ʱʦ ʨʦʟʨʦʙʠʣʠ ʤʘʪʝʨʽʘʣʠ ʟ 

ʦʮʽʥʢʠ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʜʣʷ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʦʛʨʘʤʠ PISA, ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʪʨʠ 

ʽʻʨʘʨʭʽʯʥʠʭ ʨʽʚʥ ̔ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ: 

ʇʝʨʰʠʡ ʨʽʚʝʥʴ (ʨʽʚʝʥʴ ʚʽʜʪʚʦʨʝʥʥʷ) ï ʮʝ ʧʨʷʤʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʟʥʘ-

ʡʦʤʽʡ ʩʠʪʫʘʮʽʾ ʚʽʜʦʤʠʭ ʬʘʢʪʽʚ, ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʠʡʦʤʽʚ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʢʦʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʮʝʜʫʨ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʦʤʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ, ʨʦʙʦʪʘ ʟʽ ʩʪʘʥʜʘ-

ʨʪʥʠʤʠ, ʟʥʘʡʦʤʠʤʠ ʚʠʨʘʟʘʤʠ ʽ ʬʦʨʤʫʣʘʤʠ, ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʠʢʦʥʘʥʥʷ ʦʙ-

ʯʠʩʣʝʥʴ. 

ɼʨʫʛʠʡ ʨʽʚʝʥʴ (ʨʽʚʝʥʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ) ʙʫʜʫʻʪʴʩʷ ʥʘ ʨʝʧʨʦʜʫʢ-

ʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, ʷʢʽ, ʭʦʯʘ ʽ ʥʝ ʻ ʪʠʧʦʚʠʤʠ, ʘʣʝ 

ʚʩʝ ʞ ʟʥʘʡʦʤʽ ʫʯʥʷʤ ʘʙʦ ʚʠʭʦʜʷʪʴ ʟʘ ʨʘʤʢʠ ʚʽʜʦʤʦʛʦ ʣʠʰʝ ʚ ʜʫʞʝ ʤʘʣʦ-

ʤʫ ʩʪʫʧʝʥʽ. ɿʤʽʩʪ ʟʘʚʜʘʥʥʷ ʧʽʜʢʘʟʫʻ, ʤʘʪʝʨʽʘʣ, ʷʢʦʛʦ ʨʦʟʜʽʣʫ ʤʘʪʝʤʘʪʠʢʠ 

ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʷʢʽ ʚʽʜʦʤʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʫʚʘʪʠ. ɿʘʟʚʠʯʘʡ ʚ ʮʠʭ 
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ʟʘʚʜʘʥʥʷʭ  ̒ʙʽʣʴʰʝ ʚʠʤʦʛ ʜʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʦʟʚôʷʟʘʥʥʷ, ʚʦʥʠ ʧʝʨʝʜʙʘʯʘ-

ʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʩʠʪʫʘʮʽʾ, ʦʧʠʩʘʥʦʾ ʚ 

ʟʘʜʘʯʽ, ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʜʘʥʠʤʠ ʚ ʫʤʦʚʽ ʟʘʚʜʘʥʴ. 

ʊʨʝʪʽʡ ʨʽʚʝʥʴ (ʨʽʚʝʥʴ ʤʽʨʢʫʚʘʥʴ) ʙʫʜʫʻʪʴʩʷ ʷʢ ʨʦʟʚʠʪʦʢ ʧʦʧʝʨʝʜʥʴʦ-

ʛʦ ʨʽʚʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʮʴʦʛʦ ʨʽʚʥʷ ʧʦʪʨʽʙʥʽ ʧʝʚʥʘ ʽʥʪʫʾʮʽʷ, ʨʦ-

ʟʜʫʤʠ ʽ ʪʚʦʨʯʽʩʪʴ ʫ ʚʠʙʦʨʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʽʥʪʝʛʨʫʚʘʥʥʷ 

ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʨʦʟʜʽʣʽʚ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ, ʩʘʤʦʩʪʽʡʥʘ ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪ-

ʤʫ ʜʽʡ. ɿʘʚʜʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʶʪʴ ʙʽʣʴʰʝ ʜʘʥʠʭ, ʚʽʜ ʫʯʥʽʚ ʯʘʩʪʦ 

ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʧʨʦʚʝʩʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʧʦʷʩʥʠʪʠ ʘʙʦ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʋ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʟ ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʫʯʥʽʚ [85], ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʫʧʝʥʷ ʦʚʦʣʦʜʽʥʥʷ ʟʥʘʥʥʷʤʠ ʽ ʩʧʦʩʦʙʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʚʠʦʢʨʝʤʣʶʶʪʴʩʷ 

ʯʦʪʠʨʠ ʨʽʚʥʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ: ʧʦʯʘʪʢʦʚʠʡ, 

ʩʝʨʝʜʥʽʡ, ʜʦʩʪʘʪʥʽʡ, ʚʠʩʦʢʠʡ. ʋ ʨʘʤʢʘʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʧʝʚʥʦʶ 

ʤ̔ ʨʦʶ ʤʦʞʝʤʦ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʧʝʨʰʠʡ, ʜʨʫʛʠʡ ʽ ʪʨʝʪʽʡ ʨʽʚʝʥʴ ʤʘʪʝʤʘʪʠʯ-

ʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʟ ʩʝʨʝʜʥʽʤ, ʜʦʩʪʘʪʥʽʤ ʪʘ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ. ʇʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʪʦʡ, ʱʦ 

ʧʝʨʝʜʫʻ ʤʘʪʝʤʘʪʠʯʥʽʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ɿʘʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʝʨʞʘʚʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ, ʙʫʜʝʤʦ 

ʧʨʘʮʶʚʘʪʠ ʫ ʪʝʨʤʽʥʘʭ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʘ ʦʪʞʝ ʨʦʟʛʣʷʜʘʪʠ ʜʣʷ ʫʯʥʽʚ 

ʟʘʜʘʯʽ ʩʝʨʝʜʥʴʦʛʦ, ʜʦʩʪʘʪʥʴʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ʨʽʚʥʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʚ-

ʥʶ ʚʽʜʪʚʦʨʝʥʥʷ, ʨʽʚʥʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʚôʷʟʢʽʚ ʪʘ ʨʽʚʥʶ ʤʽʨʢʫʚʘʥʴ.  
 

1.2.2. ʈʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ 

ʑʦʙ ʨʦʟʚʠʚʘʪʠ ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 
ʚʯʠʪʝʣʶ ʥʝʦʙʭʽʜʥʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʨʽʚʝʥʴ ʾʭ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʪʘ ʟʜʽʡʩʥʶʚʘ-
ʪʠ ʾʭ ʤʦʥʽʪʦʨʠʥʛ. ʄʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʛʨʫʧʠ ʷʢʦʩʪʝʡ: 
ʘ) ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʜʽʷʣʴʥʽʩʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʦʪʠʚʘʮʽʡʥʦ-ʪʚʦʨʯʫ 
ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʶ; ʙ) ʧʽʟʥʘʚʘʣʴʥʽ (ʫʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ, ʩʠʥ-
ʪʝʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ, ʢʣʘʩʠʬʽʢʫʚʘʪʠ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ; 
ʟʜʘʪʥʽʩʪʴ ʚʪʽʣʶʚʘʪʠ ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʚ ʜʫʭʦʚʥʽ ʽ ʤʘʪʝʨʽʘʣʴʥʽ ʬʦʨʤʠ); 
ʚ) ʪʚʦʨʯʽ (ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʥʦʩʠʪʠ ʟʥʘʥʥʷ ʽ ʫʤʽʥʥʷ ʚ ʥʦʚʽ ʩʠʪʫʘʮʽʾ; ʟʜʘʪ-
ʥʽʩʪʴ ʜʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʫʤʽʥʥʷ ʙʘʯʠʪʠ ʚʽʜʦʤʝ 
ʚ ʥʝʚʽʜʦʤʦʤʫ ʽ ʥʘʚʧʘʢʠ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʚʦʨʯʘ 
ʫʷʚʘ, ʬʘʥʪʘʟʽʷ; ʜʠʚʝʨʛʝʥʪʥʽʩʪʴ ʤʠʩʣʝʥʥʷ) [102]. 
ʆʜʥʽʻʶ ʟ ʫʤʦʚ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʫʯʘʩʥʠ-

ʢʽʚ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 
ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘʢʦʾ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯ-
ʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʘ ʙ ʩʧʨʠʷʣʘ ʘʢʪʠʚʽʟʘʮʽʾ ʾʭ ʧʦʰʫʢʦ-
ʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦ ʾʜʽʷʣʴʥʦʩʪ̔, ʫʥʘʦʯʥʝʥʥʶ ʩʢʣʘʜʥʦʛʦ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʘʙʩ-
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ʪʨʘʢʪʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʚʝʜʝʥʥʶ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ̔  
ʩʪʚʦʨʝʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʜʠʥʘʤʽʯʥʠʤʠ ʢʨʝʩʣʝʥʥʷʤʠ ʟ ʤʝʪʦʶ ʚʠʩʫʚʘʥʥʷ 
ʛʽʧʦʪʝʟ; ʨʦʟʚôʷʟʫʚʘʥʥ ʁʪʚʦʨʯʠʭ, ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʜʘʯ; ʧʦʩʠʣʝʥʥ ʁʧʨʠʢ-
ʣʘʜʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ [30]. 
ʖ.ɺ. ʊʨʠʫʩ [63] ʟʘʟʥʘʯʘʻ, ʱʦ ʤʠʩʣʝʥʥʷ ʣʶʜʠʥʠ, ʷʢʘ ʤʘʻ ʥʘʚʠʯʢʠ 

ʨʦʙʦʪʠ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤ ʢʦʤʧôʶʪʝʨʦʤ, ʚʠʛʽʜʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʨʛʘʥʽʟʦʚʘ-
ʥʽʩʪʶ, ʚʥʫʪʨʽʰʥʴʦʶ ʜʠʩʮʠʧʣʽʥʦʶ, ʣʦʛʽʯʥʦʶ ʩʪʨʦʛʽʩʪʶ. 
ʅʘ ʜʫʤʢʫ ʄ.ʄ. ʌʽʮʫʣʠ [99], ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽ̒ʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʨʦ-

ʟʚʠʚʘʻ ʪʘʢʽ ʷʢʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢ ʫʤʽʥʥʷ ʧʣʘʥʫʚʘʪʠ ʽ ʨʘʮʽʦʥʘʣʴʥʦ ʙʫʜʫ-
ʚʘʪʠ ʚʠʢʦʥʘʚʯʽ ʦʧʝʨʘʮʽʾ, ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ ʮʽʣʽ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʩʧʨʠʷʪʠʤʝ 
ʨʦʟʚʠʪʢʫ ʚ ʫʯʥʽʚ ʦʭʘʡʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ, ʦʙʦʚôʷʟʢʦʚʦʩʪʽ. 
ʅʝ ʟʘʧʝʨʝʯʫʶʯʠ ʪʦʛʦ, ʱʦ ʢʦʤʧôʶʪʝʨ ʻ ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʟʽ ʟʥʘʯʥʠ-

ʤʠ ʜʠʜʘʢʪʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʜʝʷʢʽ ʘʚʪʦʨʠ ʟʘʫʚʘʞʫʶʪʴ, ʱʦ 
ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʚʘʻ ʣʦʛʽʯʥʝ, ʦʙʨʘʟʥʝ ʤʠʩ-
ʣʝʥʥʷ, ʽʩʪʦʪʥʦ ʦʙʤʝʞʫʻ ʚʣʘʩʪʠʚʦʩʪʽ ʫʩʥʦʛʦ ʤʦʚʣʝʥʥʷ. ʇ̔ ʜ ʡʦʛʦ ʚʧʣʠʚʦʤ 
ʬʦʨʤʫʻʪʴʩʷ ʬʦʨʤʘʣʴʥʘ ʣʦʛʽʢʘ ʤʠʩʣʝʥʥʷ ʥʘ ʰʢʦʜʫ ʧʦʯʫʪʪʷʤ ʽ ʪʚʦʨʯʠʤ 
ʨʦʟʫʤʦʚʠʤ ʦʧʝʨʘʮʽʷʤ. ʄ.ʄ. ʌʽʮʫʣʘ [99] ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʜʦ ʧʨʦʙʣʝʤʠ 
ʰʚʠʜʢʦʾ ʩʪʦʤʣʶʚʘʥʦʩʪʽ ʫʯʥʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ, ʯʘʩʪʠʭ 
ʚʠʧʘʜʢʽʚ ʧʦʛʽʨʰʝʥʥʷ ʟʦʨʫ ʽ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʽʚ ʨʦʟʣʘʜʽʚ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 
ɺ ʫʤʦʚʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʝʛʦʾʩʪʠʯʥʽ 
ʥʘʭʠʣʠ ʣʶʜʠʥʠ, ʟʘʛʦʩʪʨʶʚʘʪʠʩʷ ʽʥʜʠʚʽʜʫʘʣʽʟʤ, ʨʦʟʰʠʨʶʚʘʪʠʩʷ ʢʦʥʢʫ-
ʨʝʥʪʥʽʩʪʴ, ʩʧʦʚʽʣʴʥʶʚʘʪʠʩʷ ʚʠʭʦʚʘʥʥʷ ʢʦʣʝʢʪʠʚʽʟʤʫ, ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ. 
ɼ. ʇʦʡʘ, ʘʥʘʣʽʟʫʶʯʠ ʪʚʦʨʯʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʧʨʦʮʝʩ, ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ 

ʥʘ ʪʦʤʫ, ʱʦ ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʥʝ ʧʣʝʢʘʪʠ ʨʦʩʪʢʠ ʚʠʥʘʭʽʜʣʠʚʦʩʪʽ, ʛʦʪʫʚʘʪʠ 
ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦ çʚʽʜʢʨʠʪʪʷè, ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʚʯʠʪʝʣʽʚ 
ʽʟ ʟʘʢʣʠʢʦʤ çɺʯʠʪʠ ʟʜʦʛʘʜʫʚʘʪʠʩʷ!è [90, 389]. ʇʨʠ ʮʴʦʤʫ ʪʠʭ, ʭʪʦ ʥʘʚʯʘ-
ʪ̒ʴʩʷ, ʤʘʻ ʚʽʜʨʽʟʥʷʪʠ ʩʪʨʦʛʝ ʜʦʚʝʜʝʥʥʷ ʚʽʜ ʥʝʩʪʨʦʛʦʾ ʩʧʨʦʙʠ, ʜʦʚʝʜʝʥʥʷ 
ʚʽʜ ʟʜʦʛʘʜʢʠ, ʨʦʟʫʤʥʫ ʟʜʦʛʘʜʢʫ ʚʽʜ ʤʝʥʰ ʨʦʟʫʤʥʦʾ. 
ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʚʦʨʯʦʾ ʩʠʪʫʘʮʽʾ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʜʦʮʽ-

ʣʴʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʦʾ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʚʦʨʯʦʾ 
ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ [95], [102]: 1) ʙʘʞʘʥʥʷ, ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ, ʝʥʪʫʟʽ-
ʘʟʤ, ʧʦʪʷʛ ʜʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʧʩʠʭʦʣʦʛʽʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʾʾ ʚʠ-
ʨʽʰʝʥʥʷ; 2) ʥʘʷʚʥʽʩʪʴ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʯʽʪʢʦʛʦ ʫʩ-
ʚʽʜʦʤʣʝʥʥʷ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʚʦʨʯʦʛʦ ʟʘʚʜʘʥʥʷ; 3) ʟʦʩʝʨʝʜʞʝʥʥʷ ʟʫʩʠʣʴ ʪʘ 
ʧʦʰʫʢʠ ʜʦʜʘʪʢʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ (ʢ̫ʱʦ ʟʘʚʜʘʥ-
ʥʷ ʥʝ ʚʠʨʽʰʫʻʪʴʩʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ); 4) ̔ ʥʢʫʙʘʮʽʷ 
ï ʧʽʜʩʚʽʜʦʤʠʡ ʘʥʘʣʽʟ ʽ ʚʠʙʽʨ, ʫʷʚʥʠʡ ʚʽʜʭʽʜ ʚʽʜ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʧʝʨʝʢ-
ʣʶʯʝʥʥʷ ʥʘ ʽʥʰʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ; 5) ʝʚʨʠʢʘ (ʦʩʷʷʥʥʷ, ʽʥʩʘʡʪ) ī ʮʝ ʤʦʞʝ 
ʙʫʪʠ ʣʠʰʝ ʧʝʨʰʠʡ ʢʨʦʢ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʥʷ, ʟʘ ʷʢʠʤ ʙʫʜʫʪʴ ʥʝʦʙʭʽʜ-
ʥʽ ʽʥʰʽ; 6) ʧʝʨʝʚʽʨʢʘ (ʚʝʨʠʬʽʢʘʮʽʷ). ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʪʚʦʨʯʦʾ ʥʘʚʯʘʣʴʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʫʯʠʪʝʣʴ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʽ 
ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʭʽʜ ʽʟ ʪʚʦʨʯʠʭ ʩʠʪʫʘʮʽʡ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ, ʧʝʨʝʜʙʘʯʘʪʠ ʥʘ-
ʜʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʭʦʜʽ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
ɿʘʜʘʯʫ ʚʚʘʞʘʪʠʤʝʤʦ ʪʚʦʨʯʦʶ, ʷʢʱʦ ʚʦʥʘ ʘʙʦ ʜʝʷʢʘ ʽʟ ʾʾ ʧʽʜʟʘʜʘʯ ʻ 
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ʥʝʨʫʪʠʥʥʦʶ ʚʽʜʢʨʠʪʦʶ ʧʽʟʥʘʚʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. ɺ.ɸ. ʂʨʫʪʝʮʴʢʠʡ [73,10] 
ʚʠʜʽʣʷʻ ʟʘʜʘʯʽ ʟ ʥʝʬʦʨʤʘʣʴʥʦʶ ʚʠʤʦʛʦʶ, ʟ ʟʘʡʚʠʤʠ ʜʘʥʠʤʠ, ʟ ʢʽʣʴʢʦʤʘ 
ʨʦʟʚôʷʟʢʘʤʠ, ʟʽ ʟʤʽʥʥʦʶ ʫʤʦʚʦʶ, ʟʘʜʘʯʽ ʥʘ ʜʦʚʝʜʝʥʥʷ. ʋ ʥʘʚʯʘʥʥʽ ʜʦʮʽ-
ʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʠʧʦʣʦʛʽʶ ʥʘʚʯʘʣʴʥʦ-ʪʚʦʨʯʠʭ ʟʘʜʘʯ ʟʘ 
ɺ.ɯ. ɸʥʜʨʻʻʚʠʤ [64, 42] ʪʘ ʉ.ʆ. ʉʠʩʦʻʚʦʶ [95, 320]. 
ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ [73], [78], [79], [90], [101] ʪʘ ʽʥ. ʤʦʞʥʘ ʚʠ-

ʦʢʨʝʤʠʪʠ ʝʪʘʧʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʚʦʨʯʠʭ ʟʘʜʘʯ: 1) ʙʘʯʝʥʥʷ ʟʘʜʘʯʽ, ʩʘʤʦʩ-
ʪʽʡʥʽʩʪʴ ʫ ʾʾ ʧʦʰʫʢʫ ʽ ʧʦʩʪʘʥʦʚʮʽ; 2) ʚʠʜʽʣʝʥʥʷ ʚʽʜʦʤʠʭ ʽ ʥʝʚʽʜʦʤʠʭ ʜʘ-
ʥʠʭ, ʧʨʦʮʝʩʽʚ; ʧʝʨʚʠʥʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʾʭ ʷʢʦʩʪʝʡ, ʘʥʘʣʽʟ ʫʤʦʚʠ; 3) ʧʦʰʫʢ 
ʥʝʚʽʜʦʤʦʛʦ ʚ ʟʘʜʘʯʽ (ʚʠʩʫʥʝʥʥʷ ʛʽʧʦʪʝʟ), ʱʦ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʜʦʚʠʟʥʘ-
ʯʝʥʥʷ ʫʤʦʚ, ʨʦʟʛʦʨʪʘʥʥʷ ʜʝʷʢʠʭ ʧʦʥʷʪʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʘʥʠʭ ʟʘʜʘʯʽ; 
4) ʚʠʚʝʜʝʥʥʷ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʠʭ ʟʘʜʘʯʽ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ 
ʫ ʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʦʜʘʥʠʭ ʫ ʚʠʟʥʘʯʝʥʥʷʭ, ʟʙʣʠʞʝʥʥʷ ʜʘʥʠʭ ʽ ʚʠʤʦʛ 
ʟʘʜʘʯʽ; 5) ʧʦʰʫʢ ʥʝʚʽʜʦʤʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʣʴʰ ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʟʤʽʩʪʦʤ 
ʧʨʠʡʦʤʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʩʦʙʽ, ʟʥʘʭʦʜʞʝʥʥʷ ʽ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʦʾ ʟʘʜʘʯʽ, ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʘʜʘʯʽ ʥʘ ʯʘʩʪʠʥʠ; ʧʦʰʫʢ ʥʝʚʽ-
ʜʦʤʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʡʦʤʽʚ ʤʝʥʰ ʚʠʟʥʘʯʝʥʠʭ ʟʘ ʟʤʽʩʪʦʤ, ʫʟʘʛʘʣʴ-
ʥʝʥʥʷ, ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʟʘʜʘʯʽ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʙʝʨʥʝʥʦʾ 
ʟʘʜʘʯʽ; 6) ʧʝʨʝʚʽʨʢʘ ʽ ʘʥʘʣʽʟ ʛʽʧʦʪʝʟ, ʚʠʜʽʣʝʥʥʷ ʦʙˇʨʫʥʪʫʚʘʥʴ ʛʽʧʦʪʝʟ, 
ʘʥʘʣʽʟ ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ, ʨʦʟʛʣʷʜ ʧʨʠʯʠʥ ʥʝʢʦʨʝʢʪʥʦʩʪʽ ʛʽʧʦʪʝʟ; ʚʠʷʚ-
ʣʝʥʥʷ ʩʭʦʞʦʩʪʽ ʫ ʽʜʝʷʭ ʪʘ ʫʤʦʚʘʭ. 
ɺ. ɯ. ɸʥʜʨʻʻʚ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʙʘʛʘʪʦʧʣʘʥʦʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ-

ʚʯʘʣʴʥʦ-ʪʚʦʨʯʠʭ ʟʘʜʘʯ [64, 45], ʘ ʩʘʤʝ: ʘ) ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ ʥʦʚʠʤ ʟʥʘʥʥʷʤ 
ʧʨʦ ʧʦʥʷʪʪʷ, ʟʘʢʦʥʠ, ʪʝʦʨʽʾ, ʧʨʠʥʮʠʧʠ, ʤʝʪʦʜʠ, ʧʨʘʚʠʣʘ, ʟʘʩʦʙʠ ʜʽʷʣʴʥʦ-
ʩʪʽ; ʙ) ʨʦʟʫʤʦʚʠʤʠ ʽ ʧʨʘʢʪʠʯʥʠʤʠ ʫʤʽʥʥʷʤʠ; ʚ) ʜʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʟʥʘʥʴ, 
ʫʤʽʥʴ; ʛ) ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ; ʜ) ʟ ʤʝʪʦʶ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʨʦʟʚʠʪʢʫ 
ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ. 
ʈʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʚôʷʟʫʚʘʥʥʽ ʥʘʚʯʘʣʴʥʦ-ʪʚʦʨʯʠʭ ʟʘʜʘʯ. ɿʘʜʘʯʽ ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʽ ʥʝ ʩʪʽ-
ʣʴʢʠ ʩʧʨʠʷʪʠ ʟʘʢʨʽʧʣʝʥʥʶ ʟʥʘʥʴ, ʪʨʝʥʫʚʘʥʥʶ ʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʩʢʽʣʴʢʠ 
ʬʦʨʤʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʩʪʠʣʴ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʤʝʪʦʜ ʧʽʜʭʦʜʫ ʜʦ 
ʚʠʫʯʫʚʘʥʠʭ ʷʚʠʱ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʢʣʘʜʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ 
ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʢʪʠʚʽʟʫʻ ʪʚʦʨʯʫ ʜʽʷʣʴʥʩ̔ʪɹ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦ-
ʛʦ ʧʨʦʮʝʩʫ. 
ɼʦ ʥʘʡʙʽʣʴʰ ʽʩʪʦʪʥʠʭ ʧʝʨʝʚʘʛ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʚʽʜʥʦʩʠʤʦ ʥʘʜʘʥʥʷ ʫʯʘʩʥʠʢʘʤ 
ʤʦʞʣʠʚʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦ ʩʪʘʚʠʪʠ ʽ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ 
ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʜʘʯʽ. ʅʘʚʽʪʴ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʯʠʪʝʣʴ ʚʠ-
ʢʦʥʫʻ ʧʝʚʥʠʡ ʝʪʘʧ ʫ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʥʘʚʯʘʣʴʥʦʾ ʟʘʜʘʯʽ, ʡʦʛʦ ʬʫʥʢʮʽʷ ʧʦʣʷ-
ʛʘʻ ʥʝ ʣʠʰʝ ʚ ʪʦʤʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʚʠʣʴʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, ʘ 
ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʫʯʥʝʚʽ / ʩʪʫʜʝʥʪʦʚʽ ʫ ʟʘʩʚʦʻʥʥʽ ʩʧʦʩʦʙʫ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ, 
ʫ ʜʦʩʷʛʥʝʥʥʽ ʧʝʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʤʝ-
ʭʘʥʽʟʤʽʚ ʥʘʚʯʘʥʥʷ ʟʘʩʦʙʘʤʠ ɯʂʊ ʚʽʜʥʦʩʠʤʦ ʧʨʦʙʣʝʤʫ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ, 
ʜʦʚʠʟʥʘʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʟʘʜʘʯʽ, ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʬʫʥʢʮʽʡ ʫʧʨʘʚ-
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ʣʽʥʥʷ ʤʽʞ ʫʯʠʪʝʣʝʤ, ʢʦʤʧôʶʪʝʨʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʫʯʥʷʤʠ /ʩʪʫʜʝʥʪʘʤʠ. 
ɺʨʘʭʦʚʫʶʯʠ ʪʠʧʦʣʦʛʽʾ ʥʘʚʯʘʣʴʥʦ-ʪʚʦʨʯʠʭ ʟʘʜʘʯ ɺ.ɸ. ɸʥʜʨʻʻʚʘ [64], 

ɺ.ɸ. ʂʨʫʪʝʮʴʢʦʛʦ [73], ɺ.ʆ. ʄʦʣʷʢʦ [81], ʉ.ɸ. ʈʘʢʦʚʘ [50], ʉ.ʆ. ʉʠʩʦʻʚʦʾ 
[95], ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʪʠʧʠ ʟʘʚʜʘʥʴ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 
ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʢʦʤʧôʶʪʝʨʥʦ-
ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 
ɿʘʜʘʯʽ ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʠʨʽʯʯʷ ʬʦʨʤʫʶʪʴ ʙʘʯʝʥʥʷ ʧʨʦʪʠʨʽʯʯʷ, ʟʜʘ-

ʪʥʽʩʪʴ ʬʦʨʤʫʣʶʚʘʪʠ ʧʨʦʙʣʝʤʫ, ʜʽʘʣʝʢʪʠʯʥʽʩʪʴ ʤʠʩʣʝʥʥʷ. ɿʘʜʘʯʽ ʟ ʚʽʜʩʫ-
ʪʥʽʩʪʶ ʧʦʚʥʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʙʘʞʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʜʘ-
ʪʥʦʩʪʽ ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʧʝʨʝʥʦʩʠʪʠ ʾʭ ʫ ʥʦʚʽ ʩʠʪʫʘʮʽʾ. ʊʘʢʽ 
ʟʘʜʘʯʽ ʥʘʟʠʚʘʻʤʦ çʚʽʜʢʨʠʪʠʤʠè. ʈʦʟʤʘʾʪʪʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʜʘʯ ʟ ʚʽʜʢʨʠ-
ʪʦʶ ʫʤʦʚʦʶ ʯʠ ʚʽʜʢʨʠʪʦʶ ʚʠʤʦʛʦʶ ʤʦʞʝʤʦ ʨʦʟʛʣʷʥʫʪʠ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩ-
ʪʘʥʥʶ  GRAN, GeoGebra i DG ʷʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʥʘ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʚʽʜʢʨʠʪʪʷ ʪʝʦʨʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ 
ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʽ ʛʝʥʝʨʫʚʘʪʠ ʽʜʝʾ, ʚʠʩʫ-
ʚʘʪʠ ʛʽʧʦʪʝʟʠ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʽ 
ʘʥʘʣʽʟʫʚʘʪʠ ʯʠʩʝʣʴʥʽ ʚʝʣʠʯʠʥʠ ʩʪʚʦʨʝʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ. 
ɿʘʩʪʦʩʦʚʫʶʯʠ GRAN, DG ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʘ ʩʝ-

ʨʝʜ ʥʠʭ ʟʘʜʘʯ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ, ʤʦʞʥʘ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʛʥʫʯʢʦʩʪʽ, ʜʠʚʝ-
ʨʛʝʥʪʥʦʩʪʽ ʤʠʩʣʝʥʥʷ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ. ʊʦʤʫ ʩʣʽʜ ʧʨʦʧʦʥʫʚʘʪʠ ʜʦʙʽʨ-
ʢʠ ʟʘʜʘʯ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʝʣʽ-ʬʫʥʢʮʽʾ, ʩʪʚʦʨʶʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʢʨʝʩ-
ʣʝʥʥʷ, ʧʨʦʧʦʥʫʚʘʪʠ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʟʘʜʘʯʽ. 
ɿʘʚʜʘʥʥʷ ʥʘ ʨʝʮʝʥʟʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʩʪʽ 

ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʦʮʽʥʦʯʥʠʭ ʩʫʜʞʝʥʴ, ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ ʫ 
ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫ ʩʧʽʚʧʨʘʮʽ, ʟʘ ʤʝʪʦʜʦʤ ʧʨʦʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ. 
ɿʘʜʘʯʽ ʥʘ ʨʦʟʨʦʙʢʫ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʽ ʝʚʨʠʩʪʠʯʥʠʭ ʧʨʠʧʠʩʽʚ ʷʢ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ, ʙʘʞʘʥʦ ʚʠʢʦ-
ʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʟʜʽʙʥʦʩʪʽ ʜʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʟʛʦʨʪʘʥʥʷ ʤʠʩʣʠ-
ʪʝʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʝʬʣʝʢʩʽʾ ʤʠʩʣʝʥʥʷ. ɺʘʞʣʠʚʦ ʧʨʦʧʦʥʫʚʘ-
ʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʫʤʦʚʠʚʦʜʽʚ ʯʝʨʝʟ ʫʟʘʛʘʣʴʥʝʥʥʷ. 
ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ GRAN-2D, DG, 

GeoGebra ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʩʪʚʦʨʝʥʥʶ ʜʠʥʘʤʽʯʥʠʭ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ 
(ʜʠʥʘʤʽʯʥʽ ʢʨʝʩʣʝʥʥʷ, ʦʩʥʘʱʝʥʽ ʩʠʩʪʝʤʦʶ ʧʽʜʢʘʟʦʢ), ʷʢʽ ʮʽʣʝʩʧʨʷʤʦʚʫ-
ʶʪʴ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʚ ʭʦʜʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ ʧʠʪʘʥʴ. 
ɼʦ ʟʘʜʘʯ ʥʘ ʚʠʥʘʭʽʜʣʠʚʽʩʪʴ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʦʙʢʫ ʤʘʢʨʦ-
ʢʦʥʩʪʨʫʢʮʽʡ ʜʣʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʢʨʝʩʣʝʥʴ. 
ʅʘ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʪʷʭ, ʥʘ ʩʧʝʮʢʫʨʩʽ ʤʘʪʝʤʘʪʠʢʠ ʜʦʨʝʯʥʦ 

ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʨʦʟʚôʷʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʜʘʯʽ-ʧʨʦʙʣʝʤʠ, ʟʘʜʘʯʽ-
ʟʘʛʘʜʢʠ, ʟʘʜʘʯʽ-ʬʘʥʪʘʟʽʾ. ɯʥʪʝʨʝʩ ʜʦ ʟʘʜʘʯʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʧʽʜʚʠʱʫʻʪʴʩʷ, 
ʷʢʱʦ ʜʦ ʬʦʥʜʫ ʟʘʜʘʯ ʚʢʣʶʯʘʪʠ ʟʘʚʜʘʥʥʷ, ʩʪʚʦʨʝʥʽ ʫʯʘʩʥʠʢʘʤʠ ʥʘʚʯʘʣʴ-
ʥʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʜʽʙʨʘʥʽ ʥʠʤʠ ʟ ʧʦʩʽʙʥʠʢʽʚ ʟʘ ʷʢʦʶʩʴ ʩʫʪʪʻʚʦʶ ʦʟʥʘ-
ʢʦʶ. ɺʘʞʣʠʚʠʤʠ ʻ ʟʘʜʘʯʽ, ʨʦʟʚôʷʟʦʢ ʷʢʠʭ ʮʽʢʘʚʠʡ ʯʠ ʥʝʩʧʦʜʽʚʘʥʠʡ, ʘʙʦ 
ʷʢʠʡ ʤʦʞʥʘ ʝʩʪʝʪʠʯʥʦ ʽ ʚʠʛʽʜʥʦ ʧʦʜʘʪʠ ʫ ʚʽʜʦʤʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫ-
ʢʪʽ. ɼʣʷ ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ-ʣʦʛʽʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʙʘʞʘʥʦ ʧʨʦʧʦʥʫ-
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ʚʘʪʠ ʣʦʛʽʯʥʽ ʟʘʜʘʯʽ, ʟʘʜʘʯ ̔ʟ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʇɿ GRAN1, 
GeoGebra, ʤʦʞʥʘ ʜʦ ʙʘʛʘʪʴʦʭ ʟʘʜʘʯ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʙʫʜʫʚʘʪʠ ʚʽʜʧʦʚʽʜ-
ʥʝ ɻʄʊ ʽ ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʟʘʜʘʯ̔. 
ɺʘʞʣʠʚʦ ʜʣʷ ʫʯʥʽʚ ʫʤʽʪʠ ʟʥʘʡʪʠ ʚ ʣʽʪʝʨʘʪʫʨʽ ʽ ʧʦʜʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʝʟʝʥʪʘʮʽʡ, ʬʘʡʣʽʚ, ʩʪʚʦʨʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ, ʽʩʪʦʨʠʯʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 
ʟʘʜʘʯʽ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʤʘʪʝʤʘʪʠʢʽʚ, ʨʦʟʨʦʙʥʠʢʽʚ ʟʘʜʘʯ ʟ ʽʥʬʦʨʤʘʪʠʢʠ. ʊʚʦ-
ʨʯʫ ʬʘʥʪʘʟʽʶ ʪʘ ʫʷʚʫ ʤʦʞʥʘ ʨʦʟʚʠʚʘʪʠ, ʧʨʦʧʦʥʫʶʯʠ ʟʘʚʜʘʥʥʷ ʥʘ ʩʪʚʦʨʝʥ-
ʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʣʶʥʢʽʚ, ʚ ʷʢʠʭ ʢʨʠʚʽ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠ-
ʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ; ʦʨʥʘʤʝʥʪʽʚ, ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʢʝʪʽʚ, ʢʘʣʝʡʜʦʩʢʦʧʽʚ. 
ʑʦʙ ʨʦʟʚʠʚʘʪʠ ʚ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ, 

ʨʦʟʛʣʷʜʘʶʪʴ ʟʘʚʜʘʥʥʷ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʣʘʡʜʽʚ ʟ ʧʝʨʝʨʽʟʘʤʠ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ 
ʧʣʦʱʠʥʦʶ, ʜʠʥʘʤʽʯʥʠʭ ʢʨʝʩʣʝʥʴ ʜʦ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ, ʤʥʦʛʦʛʨʘʥ-
ʥʠʢʽʚ ʟʘ ʾʭ ʦʧʠʩʘʤʠ ʽ ʨʦʟʛʦʨʪʢʘʤʠ, ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʇɿ ʪʘ ʽʥʰʽ. 
ɺʘʞʣʠʚʦ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʜʠʜʘʢʪʠʯʥʠʭ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ [98]. 
 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ʏʦʤʫ ʨʦʟʚʠʪʦʢ ʧʦʟʠʪʠʚʥʠʭ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʫʯʘʩʥʠʢʽʚ 

ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ? 
2. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʠʧʦʣʦʛʽʾ ʥʘʚʯʘʣʴʥʦ-ʪʚʦʨʯʠʭ ʟʘʜʘʯ ʟʘ 

ɺ.ɸ. ɸʥʜʨʻʻʚʠʤ, ʉ.ʆ. ʉʠʩʦʻʚʦʶ, ɺ.ɸ. ʂʨʫʪʝʮʴʢʠʤ, ʉ.ɸ. ʈʘʢʦʚʠʤ. 
3. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʪʚʦʨʯʦʾ ʥʘ-

ʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʘʩʥʠʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʦʧʠʩʘʪʠ ʝʪʘʧʠ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʚʦʨʯʠʭ ʟʘʜʘʯ. 

4. ɼʣ ̫ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʥʷʪʴ ʟʘ ʦʙʨʘʥʠʤʠ ʪʝʤʘʤʠ ʚʠ-
ʟʥʘʯʠʪʠ ʜʠʜʘʢʪʠʯʥʫ, ʨʦʟʚʠʚʘʣʴʥʫ ʽ ʚʠʭʦʚʥʫ ʤʝʪʫ; ʜ̔ ʙʨʘʪʠ ʥʘʚʯʘʣʴʥʦ-
ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ.  
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1.3. ʇʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ çʄʘʪʝʤʘʪʠʢʘ, 5-6 ʢʣʘʩè 

ʇʄʂ çʄʘʪʝʤʘʪʠʢʘ, 5-6 ʢʣʘʩè
1
 ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʧʨʠʟ-

ʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ 5-6 ʢʣʘʩʽ ([8-9], [20-
22] ʜʦ ʨʦʟʜʽʣʫ 7). ʈʦʟʨʦʙʣʝʥʦ ʟʘʩʽʙ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʄʆʅ ʋʢʨʘʾʥʠ. ʋ ʧʨʦ-
ʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʟʘʩʦʙʫ ʨʦʟʨʦʙʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʽʜʨʫʯʥʠʢ 
ɻ. ʄ. ʗʥʯʝʥʢʦ, ʧʦʩʽʙʥʠʢ ɸ.ʄ. ʂʘʧʽʥʦʩʦʚʘ [70]. ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʦʧʘʥʫʚʘʥ-
ʥʷ ʟʘʩʦʙʦʤ ʦʧʨʠʣʶʜʥʝʥʽ ʥʘʤʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʫʨʩʽ [29]. 
ʋʨʦʢ ʚ ʇʄʂ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʟʦʙʨʘʞʝʥʴ, ʚʽʜʝʦʬʨʘʛʤʝʥʪʽʚ, ʪʝʢʩʪʦʚʠʭ 

ʧʦʷʩʥʝʥʴ, ʪʝʩʪʦʚʠʭ ʟʘʧʠʪʘʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʯʠʪʝʣʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 
ʟʘʥʷʪʪʷ. ʋʨʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʦʢʽʚ, ʘ ʢʨʦʢ ī ʟ ʦʜʥʦʛʦ 
ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʢʘʜʨʽʚ. ʂʘʜʨ ï ʮʝ ʯʘʩʪʠʥʘ ʢʨʦʢʫ, ʱʦ ʚʠʩʣʦʚʣʶʻ, ʜʝʤʦʥ-
ʩʪʨʫʻ ʧʝʚʥʫ ʚʣʘʩʪʠʚʽʩʪʴ, ʷʚʠʱʝ, ʜʫʤʢʫ. ʂʦʞʝʥ ʫʨʦʢ ʨʦʟʢʨʠʚʘʻ ʢʦʥʢʨʝʪʥʫ 
ʪʝʤʫ ʪʘ ʤʽʩʪʠʪʴ ʟʘʩʦʙʠ ʜʣʷ ʾʾ ʧʦʷʩʥʝʥʥʷ: ʪʝʢʩʪ, ʬʦʨʤʫʣʠ, ʩʪʘʪʠʯʥʽ ʪʘ ʜʠ-
ʥʘʤʽʯʥʽ ʩʭʝʤʠ, ʤʦʜʝʣʽ, ʘʥʽʤʘʮʽʾ, ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʬʨʘʛʤʝʥʪʠ, ʤʘʣʶʥʢʠ, ʩʚʽ-
ʪʣʠʥʠ ʪʦʱʦ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʧʝʨʝʜʙʘʯʝʥʦ ʢʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ 
ʟʘʚʜʘʥʥʷ, ʟʘʜʘʯʽ, ʪʝʩʪʠ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ ʪʘ ʢʦʥʪʨʦʣʶ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ 
ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʫʯʥʽʚ ʫʯʠʪʝʣʴ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʥʘ ʛʦʣʦʚʥʦʤʫ 
ʢʦʤʧôʶʪʝʨʽ ʫ ʟʚʝʜʝʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʧʦ ʢʦʞʥʦʤʫ ʫʯʥʶ ʦʢʨʝʤʦ. ʂʨʽʤ ʪʦʛʦ, 
ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ: ʜʦʚʽʜʢʫ ʧʦ ʨʦʙʦʪʽ ʟ ʇʄʂ, 
ʩʣʦʚʥʠʢ ʪʝʨʤʽʥʽʚ ʽ ʧʦʥʷʪʴ, ʽʩʪʦʨʠʯʥʫ ʜʦʚʽʜʢʫ, ʜʦʜʘʪʢʠ (ʪʘʙʣʠʮʷ ʧʨʦʩʪʠʭ 
ʯʠʩʝʣ, ʢʦʦʨʜʠʥʘʪʥʘ ʧʣʦʱʠʥʘ). 
ʆʩʢʽʣʴʢʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʩʢʣʘʜʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʦʙʫʤʦʚʣʶ-

ʻʪʴʩʷ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʨʫʪʠʥʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʚʧʣʠ-
ʚʘʶʪʴ ʥʘ ʣʦʛʽʢʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʪʦ ʜʣʷ ʫʯʥʷ ʚʘʞʣʠʚʘ ʧʦʙʫʜʦʚʘ ʭʦʜʫ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʟʘʜʘʯʽ, ʨʦʟʚʠʪʦʢ ʽ ʩʧʨʠʡʥʷʪʪʷ ʝʚʨʠʩʪʠʢʠ ʫ 
ʚʠʫʯʫʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ, ʜʠʥʘʤʽʯʥʘ ʧʦʜʘʯʘ ʚʝʣʠʯʠʥ ʪʘ ʾʭ ʚʽʜʥʦʰʝʥʴ, ʽʣʶ-
ʩʪʨʘʮʽʷ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ ʽʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʘ ʥʝ ʣʠʰʝ ʦʪʨʠ-
ʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʯʠ ʛʦʪʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʘ ʫʨʦʮʽ 
ʇɿ çʄʘʪʝʤʘʪʠʢʘ, 5-6 ʢʣʘʩè, ʚʯʠʪʝʣʴ ʟʤʦʞʝ ʚʠʚʽʣʴʥʠʪʠ ʯʘʩ ʜʣʷ ʪʚʦʨʯʦʛʦ 
ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ. ɿʘʩʽʙ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫʯʠʪʝʣʝʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 
ʜʦ ʫʨʦʢʫ, ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʫʨʦʢʽʚ 
ʽ ʨʝʜʘʛʫʚʘʥʥʷ ʽʩʥʫʶʯʠʭ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʚʠʯʦʢ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʧʨʘʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʧʨʦʛʨʘʤʦʶ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʦʚʦ-
ʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʴ. 

1. ɼʣʷ ʽʥʩʪʘʣʷʮʽʾ ʟʘʩʦʙʫ çʄʘʪʝʤʘʪʠʢʘ, 5 ʢʣʘʩ
2
è ʫ ʚʽʢʥʽ, ʱʦ ʟôʷʚʠʪʴʩʷ, 

ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʪʝʢʩʪ çʍ:\ʄʘʪʝʤʘʪʠʢʘ, 5 ʢʣʘʩ_Setup.exeè, ʜʝ ʍ ï ʣʽʪʝ-

                                                        
1 ʄʘʪʝʤʘʪʠʢʘ, 5 ʢʣʘʩ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʧʽʜʨʫʯʥʠʢ. ï ʈʝʞʠʤ 
ʜʦʩʪʫʧʫ:  ï http://rozumniki.net/catalog/products/matematyka/matematyka-5-kl/ (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ: 30.06.2019). 
2 ʇʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ñʄʘʪʝʤʘʪʠʢʘ, 5-6 ʢʣʘʩò 

ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʚʝʨʩʽʷ 1.0 . ï ʈʽʚʥʝ.: ʇʇ ʂʦʥʪʫʨ ʧʣʶʩ, 2006. ï 1 ʝʣʝʢʪʨʦʥ. 
ʦʧʪ. ʜʠʩʢ (ʉD-ROM): 12 ʩʤ. ï ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ: Pentium, ʪʘʢʪʦʚʘ ʯʘʩʪʦʪʘ ï ʚʽʜ 1100 ʄʅz, 
128 Mb RAM, CD-ROM Windows 98/XP. 

http://rozumniki.net/catalog/products/matematyka/matematyka-6-klas/
http://rozumniki.net/catalog/products/matematyka/matematyka-6-klas/
http://rozumniki.net/catalog/products/matematyka/matematyka-5-kl/
http://rozumniki.net/catalog/products/matematyka/matematyka-5-kl/
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ʨʘ, ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʻ ʜʠʩʢʦʚʦʜʫ ʜʣʷ ʯʠʪʘʥʥʷ ʢʦʤʧʘʢʪ-ʜʠʩʢʽʚ.  

2. ʇʄʂ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʘʭ ʫʯʠʪʝʣʷ, ʫʨʦʢʫ, ʫʯʥʷ, ʧʽʜʨʫʯʥʠʢʘ, ʢʦʥʩ-
ʪʨʫʢʪʦʨʘ. ʋ ʨʝʞʠʤʽ çʇʽʜʨʫʯʥʠʢè ʣʽʚʘ ʯʘʩʪʠʥʘ ʝʢʨʘʥʘ ʚʽʜʦʙʨʘʞʘʻ ʥʘʚʽʛʘ-
ʮʽʡʥʝ ʜʝʨʝʚʦ, ʘ ʧʨʘʚʘ ï ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʪʝʢʩʪʦʚʽ ʚʽʜʦʤʦʩʪʽ ʜʣʷ 
ʦʙʨʘʥʦʾ ʪʝʤʠ ʯʠ ʫʨʦʢʫ. ɺʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʻ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʽʚ, ʟʘ ʜʦ-
ʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʯʠʪʝʣʴ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʫʨʦʢʠ ʟʘ ʚʣʘʩʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʘ 
ʧʨʠ ʧʦʪʨʝʙʽ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫʨʦʢʠ (ʨʠʩ. 1.3). ɼʣʷ ʚʠʙʦʨʫ ʨʝ-
ʞʠʤʫ ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʝʥʶ, ʷʢʝ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ 
ʢʫʪʽ ʝʢʨʘʥʘ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʫʨʦʢ, ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʡʦʛʦ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʨʝʚʘ ʥʘʚʽʛʘʮʽʾ ʽ ʘʢʪʠʚʽʟʫʚʘʪʠ ʥʘʪʠʩʢʘʥʥʷʤ ʢʫʨʩʦʨʫ. 

 

ʈʠʩ. 1.3. ɺʽʢʥʦ ʝʢʨʘʥʘ ʇʄʂ çʄʘʪʝʤʘʪʠʢʘ, 5 ʢʣʘʩè, ʨʝʞʠʤ ʢʦʥʩʪʨʫʢʪʦʨʘ 
 

 3. ʇʝʨʝʛʣʷʥʝʤʦ ʫ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢ ˉ29 (ʨʠʩ. 1.3) ʥʘ ʪʝʤʫ 
çʈʽʚʥʷʥʥʷ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯè. ʇʝʨʝʡʪʠ ʜʦ ʮʴʦʛʦ ʨʝʞʠʤʫ ʤʦʞʝʤʦ ʥʘ-
ʪʠʩʢʘʥʥʷʤ ʢʣʘʚʽʰʽ F6. ʋ ʚʢʣʘʜʮʽ ʋʨʦʢʠ ʚʠʙʝʨʝʤʦ ʧʦʪʨʽʙʥʠʡ ʫʨʦʢ ʫ ʣʽ-
ʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʚʽʢʥʽ ʪʘ ʟʘʚʘʥʪʘʞʠʤʦ ʡʦʛʦ ʜʣʷ ʧʦʢʨʦʢʦʚʦʛʦ ʧʝʨʝʛʣʷʜʫ ʫ 
ʧʨʘʚʝ ʚʝʨʭʥʻ ʚʽʢʥʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ ʤʠʰ̔ ʟʘʧʫʩʢʘʶʪʴ ʥʘ ʚʠʢʦ-
ʥʘʥʥʷ ʧʝʚʥʠʡ ʢʨʦʢ ʫ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʚʽʢʥʽ, ʧʨʦʩʣʫʭʦʚʫʶʪʴ ʡʦʛʦ ʧʦʨ-
ʮʽʷʤʠ ʟʘʚʜʷʢʠ ʚʠʙʦʨʫ ʦʧʮʽʡ ɼʘʣʽ, ʇʫʩʢ, ʇʘʫʟʘ ʫ ʣʽʚʦʤʫ ʥʠʞʥʴʦʤʫ ʚʽʢʥʽ. 
ɼʠʜʘʢʪʠʯʥʘ ʤʝʪʘ ʫʨʦʢʫ ˉ29 ï ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʨʽ-

ʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʄʝʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʄʂ ï ʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʘʥʘʣʽʟʫ 
ʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʫʤʽʥʥʷ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚôʷʟʢʠ 
ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʚ ʫʤʦʚʘʭ ʟʘʜʘʯ. 
ʅʘ ʝʪʘʧʽ ʧʦʷʩʥʝʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ ʬʦʨʤʫʻʤʦ ʥʘʚʠʯ-

ʢʠ ʧʦʝʪʘʧʥʦʛʦ ʘʥʘʣʽʟʫ ʫʤʦʚʠ ʟʘʜʘʯʽ. ʇʘʨʘʣʝʣʴʥʦ ʟ ʪʝʢʩʪʦʤ ʥʘ ʤʦʥʽʪʦʨʽ 
ʧʦʜʘʻʪʴʩʷ ʜʠʢʪʦʨʩʴʢʠʡ ʩʫʧʨʦʚʽʜ. 
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ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʟʘʜʘʯ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʫʯʥʷʤ ʜʣʷ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ: 

1) ʂʦʣʠ ʚʦʜʽʡ ʚʠʨʫʰʠʚ ʫ ʜʦʨʦʛʫ, ʣʽʯʠʣʴʥʠʢ ʘʚʪʦʤʦʙʽʣʷ ʧʦʢʘʟʫʚʘʚ 
17 697 ʢʤ. ʗʢʠʤʠ ʙʫʜʫʪʴ ʧʦʢʘʟʠ ʣʽʯʠʣʴʥʠʢʘ ʯʝʨʝʟ 875 ʢʤ? 

2) ʇʽʜ ʯʘʩ ʚʠʙʦʨʽʚ ʟʘ ʦʜʥʦʛʦ ʢʘʥʜʠʜʘʪʘ ʧʨʦʛʦʣʦʩʫʚʘʣʦ 39 859 ʚʠ-
ʙʦʨʮʽʚ, ʘ ʟʘ ʽʥʰʦʛʦ ï ʥʘ 1 562 ʚʠʙʦʨʮʷ ʤʝʥʰʝ. ʉʢʽʣʴʢʠ ʚʠʙʦʨʮʽʚ ʧʨʦʛʦ-
ʣʦʩʫʚʘʣʦ ʟʘ ʮʠʭ ʢʘʥʜʠʜʘʪʽʚ ʨʘʟʦʤ? 

3) ʉʫʤʘ ʜʦʚʞʠʥ ʜʚʦʭ ʚʽʜʨʽʟʢʽʚ ʜʦʨʽʚʥʶʻ 127 ʩʤ. ʇʝʨʰʠʡ ʚʽʜʨʽʟʦʢ 
ʜʦʚʰʠʡ ʚʽʜ ʜʨʫʛʦʛʦ ʥʘ 15 ʩʤ. ɺʠʟʥʘʯʪʝ ʜʦʚʞʠʥʠ ʚʽʜʨʽʟʢʽʚ (ʨʠʩ. 1.6, 1.7). 

4) ʉʦʙʘʢʘ ʢʠʥʫʚʩʷ ʥʘʟʜʦʛʘʥʷʪʠ ʛʦʩʧʦʜʘʨʷ, ʢʦʣʠ ʪʦʡ ʙʫʚ ʥʘ ʚʽʜʩʪʘʥʽ 
320 ʤ. ʏʝʨʝʟ ʷʢʠʡ ʯʘʩ ʩʦʙʘʢʘ ʥʘʟʜʦʞʝʥʝ ʛʦʩʧʦʜʘʨʷ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʛʦʩ-
ʧʦʜʘʨʷ 1 ʤ/ʩ, ʘ ʩʦʙʘʢʠ ī 9 ʤ/ʩ (ʨʠʩ.1.5)? 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʫ ʟʘ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʧʦʜʘʻʪʴʩʷ ʫʤʦʚʘ ʟʘʜʘʯʽ. ʅʘ 

ʜʨʫʛʦʤʫ ʢʨʦʮʽ, ʱʦʙ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʫʯʥʷʤ ʩʪʘʚʣʷʪʴʩʷ ʧʠʪʘʥʥʷ, 
ʘ ʧʽʩʣʷ ʧʘʫʟʠ ʧʦʜʘʻʪʴʩʷ ʥʘ ʥʠʭ ʚʽʜʧʦʚʽʜʴ. ʇʨʠʢʣʘʜʠ ʧʠʪʘʥʴ: ʗʢʘ ʫʤʦʚʘ 
ʟʘʜʘʯʽ? ʗʢʝ ʧʠʪʘʥʥʷ ʟʘʜʘʯʽ? ʗʢʽ ʚʝʣʠʯʠʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʟʘʜʘʯʽ? ʗʢʽ 
ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʫ ʟʘʜʘʯʽ? ʗʢ ʧʦ-ʽʥʰʦʤʫ ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʠʪʘʥ-
ʥʷ? ʗʢʽ ʟʚôʷʟʢʠ ʤʽʞ ʯʠʩʣʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚ ʟʘʜʘʯʽ? ʄʝʪʘ ʪʨʝʪʴʦʛʦ ʢʨʦ-
ʢʫ ï ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, ʽʣʶʩʪʨʘʮʽʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ. ʄʝʪʘ ʯʝʪʚʝʨʪʦʛʦ 
ʢʨʦʢʫ ï ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 
ɿʘʢʣʶʯʥʠʡ ʢʨʦʢ ï ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷʥʥʷ.  
ɼʦ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʦʢʨʝʤʠʤ ʢʨʦʢʦʤ ʧʦʜʘʪʁʴʩʷ ʩʭʝʤʘʪʠʯʥʽ 

ʤʘʣʶʥʢʠ (ʨʠʩ. 1.4). ɺ ʦʢʨʝʤʠʭ ʩʣʘʡʜʘʭ ʤʘʣʶʥʢʠ ʜʠʥʘʤʽʯʥʽ ʽ  ʧʦʙʫʜʦʚʠ 
ʤʘʶʪʴ ʜʠʢʪʦʨʩʴʢʠʡ ʩʫʧʨʦʚʽʜ.  

  

ʈʠʩ. 1. 4 ʈʠʩ. 1. 5. 
 

 
 

 
 

 ʈʠʩ. 1.6. ʌʨʘʛʤʝʥʪ ʬʘʡʣʫ ʟ ʪʝʢʩʪʦʚʠʤʠ ʚʽʜʦʤʦʩʪʷʤʠ ʜʦ ʟʘʜʘʯʽ ˉ3 

ɯ ʩʧʦʩʽʙ.  1) 127 ï 15 = 112 (ʩʤ) ð ʩʫʤʘ ʜʦʚʞʠʥ ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʯʘʩʪʠʥ 
2) 112 : 2 = 56 (ʩʤ) ð ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʚʽʜʨʽʟʢʘ. 
3) 56 + 15 = 71 (ʩʤ) ð ʜʦʚʞʠʥʘ ʧʝʨʰʦʛʦ ʚʽʜʨʽʟʢʘ. 

 

 ɯɯ ʩʧʦʩʽʙ. 1) 127 + 15 = 142 (ʩʤ) ð ʩʫʤʘ ʜʦʚʞʠʥ ʜʚʦʭ ʚʽʜʨʽʟʢʽʚ, ʷʢʙʠ 
ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʙʫʣʘ ʙ ʪʘʢʦʶ, ʷʢ ʜʦʚʞʠʥʘ ʧʝʨʰʦʛʦ. 
2) 142 : 2 = 71 (ʩʤ) ð ʜʦʚʞʠʥʘ ʧʝʨʰʦʛʦ ʚʽʜʨʽʟʢʘ. 
3) 71 - 15 = 56 (ʩʤ) ð ʜʦʚʞʠʥʘ ʜʨʫʛʦʛʦ ʚʽʜʨʽʟʢʘ. 
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4. ʋ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʪʦʨ ʫʯʠʪʝʣʴ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʫʨʦʢʠ ʟʘ ʚʣʘʩʥʦʶ 
ʤʝʪʦʜʠʢʦʶ, ʘ ʪʘʢʦʞ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʦʟʨʦʙʥʠʢʘʤʠ ʫʨʦʢʠ. 
ʋ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʚʽʢʥʽ ʜʣʷ ʫʨʦʢʫ ʧʦʜʘʥʦ ʚʩʽ ʢʨʦʢʠ (ʨʠʩ. 1.3). ɼʣʷ 

ʪʦʛʦ, ʱʦʙ ʢʨʦʢ ʪʠʤʯʘʩʦʚʦ ʥʝ ʚʽʜʦʙʨʘʞʘʚʩʷ ʧʽʜ ʯʘʩ ʫʨʦʢʫ, ʩʣʽʜ ʟʥʷʪʠ ʚʽʜʤʽ-
ʪʢʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʣʽʚʦʨʫʯ ʚʽʜ ʥʘʟʚʠ ʢʨʦʢʫ. ʇʦʚʪʦʨʥʝ ʥʘʪʠʩʥʝʥʥʷ ʥʘ ʮʝ 
ʧʦʣʝ ʚʽʜʥʦʚʠʪʴ ʢʨʦʢ ʚ ʫʨʦʮʽ. ʑʦʙ ʚʠʜʘʣʠʪʠ ʢʨʦʢ ʟ ʫʨʦʢʫ, ʧʦʪʨʽʙʥʦ ʥʘʪʠʩ-
ʥʫʪʠ ʥʘ ʥʘʟʚʽ ʢʨʦʢʫ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʽ ʚʠʙʨʘʪʠ ʧʫʥʢʪ ʤʝʥʶ ɺʠʜʘʣʠ-
ʪʠ ʢʨʦʢ. ʊʘʢʝ ʚʠʜʘʣʝʥʥʷ ʥʝ ʟʥʠʱʠʪʴ ʢʨʦʢ ʟ ʽʥʰʠʭ ʫʨʦʢʽʚ ʽ ʟʽ ʟʤʽʩʪʫ. ʇʽʜ 
ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʢʨʦʢʠ ʚʽʜʦʙʨʘʞʘʪʠʤʫʪʴʩʷ ʚ ʪʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʚ ʷʢʽʡ 
ʚʦʥʠ ʧʦʜʘʥʽ ʫ ʩʧʠʩʢʫ. ʂʨʦʢʠ ʤʦʞʥʘ ʧʝʨʝʩʪʘʚʣʷʪʠ ʥʘ ʽʥʰʫ ʧʦʟʠʮʽʶ ʚ ʫʨʦ-
ʮʽ, ʧʝʨʝʪʷʛʫʶʯʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʘʟʽʚʥʠʢʘ ʤʠʰ ̔ʚʛʦʨʫ ʘʙʦ ʜʦʥʠʟʫ. 
ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʨʦʟʨʦʙʥʠʢʘʤʠ 

ʫʨʦʢ ˉ29 çʈʽʚʥʷʥʥʷ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯè. ʗʢʱʦ ʚʯʠʪʝʣʴ ʧʣʘʥʫʻ ʥʘ 
ʫʨʦʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ ʥʝ ʨʦʟʛʣʷʜʘʪʠ ʧʝʨʰʫ ʟʘʜʘʯʫ, ʘ ʟʘʣʠʰʠʪʠ ʾʾ ʫʯʥʷʤ 
ʜʦʜʦʤʫ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ, ʪʦ ʧʝʨʝʜ ʢʨʦʢʘʤʠ 2, 3, 4, ʷʢʽ ʚʽʜ-
ʧʦʚʽʜʘʶʪʴ ʮʽʡ ʟʘʜʘʯʽ, ʫ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʚʽʢʥʽ ʩʣʽʜ ʟʥʷʪʠ ʚʽʜʤʽʪʢʠ. 
ɼʦʮʽʣʴʥʦ ʟʥʷʪʠ ʚʽʜʤʽʪʢʫ ʽ ʧʝʨʝʜ ʢʨʦʢʦʤ çɸʥʘʣʽʟ ʟʘʜʘʯʽ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 
ʜʦʚʞʠʥ ʚʽʜʨʽʟʢʽʚè, ʟʘʧʨʦʧʦʥʫʚʘʚʰʠ ʰʢʦʣʷʨʘʤ ʟʜʽʡʩʥʠʪʠ ʪʘʢʠʡ ʘʥʘʣʽʟ ʫ 
ʢʣʘʩʽ. ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ, ʫ ʭʦʜʽ ʷʢʦʛʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʨʦʪʢʠʡ ʟʘʧʠʩ ʟʘ-
ʚʜʘʥʥʷ, ʜʦʨʝʯʥʦ ʧʦʜʘʪʠ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʫʯʥʽ ʩʧʨʦʙʫʶʪʴ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩ-
ʥʠʪʠ ʪʘʢʠʡ ʟʘʧʠʩ. 
5. ʇʽʩʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʫʨʦʢʫ ʩʣʽʜ ʧʝʨʝʡʪʠ ʜʦ ʚʢʣʘʜʢʠ ʋʨʦʢʠ ʽ ʚʠʢʦʥʘ-

ʪʠ ʜʽʶ ʆʥʦʚʠʪʠ ʩʧʠʩʦʢ (ʧʨʘʚʘ ʢʥʦʧʢʘ ʤʠʰʽ). ɿʙʝʨʝʞʝʥʥʷ ʩʪʚʦʨʝʥʦʛʦ 
ʫʨʦʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʚʠʭʦʜʽ ʟ ʢʦʥʩʪʨʫʢʪʦʨʘ. 

6. ɼʦʜʘʤʦ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʫʨʦʢʫ ˉ28 ʜʚʘ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʨʽʚʥʷʥʥʷ ʜʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ. ʎʽ ʟʘʚʜʘʥʥʷ ʚʯʠ-
ʪʝʣʴ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘ ʧʦʯʘʪʢʫ ʫʨʦʢʫ ʷʢ ʫʩʥʽ ʚʧʨʘʚʠ, ʘ ʛʦʣʦʚʥʫ 
ʫʚʘʛʫ ʧʨʠ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʚʝʨʥʫʪʠ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʢʦʤʧʦʥʝʥ-
ʪʽʚ ʨʽʚʥʷʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʥʝ ʟʘʢʨʠʚʘʶʯʠ ʫʨʦʢ ˉ29, ʚʽʜʢʨʠʪʠ ʫ 
ʚʢʣʘʜʮʽ ɿʤʽʩʪ ʫʨʦʢ ˉ28, ʜʦʜʘʪʠ (ʧʝʨʝʪʷʛʥʫʪʠ) ʜʦ ʩʢʣʘʜʦʚʠʭ ʫʨʦʢʫ ˉ29 
ʟʘʜʘʯʫ ˉ1 ʽ ʟʘʜʘʯʫ ˉ2. ʈʦʟʪʘʰʫʻʤʦ ʮʽ ʢʨʦʢʠ ʧʝʨʰʠʤ ʪʘ ʜʨʫʛʠʤ, ʧʝʨʝʜ 
ʦʛʦʣʦʰʝʥʥʷʤ ʪʝʤʠ ʽ ʤʝʪʠ ʜʘʥʦʛʦ ʫʨʦʢʫ. 
7. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʛʦ ʫʨʦʢʫ ʧʦʪʨʽʙʥʦ ʚʽʜʢʨʠʪʠ 

ʚʢʣʘʜʢʫ ʋʨʦʢʠ, ʚʠʢʣʠʢʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ (ʥʘʪʠʩʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ 
ʤʠʰ̔ ʥʘ ʨʷʜʢʫ ʋʨʦʢʠ ʢʫʨʩʫ) ʽ ʚ ʤʝʥʶ, ʱʦ ʟôʷʚʠʪʩɹʷ, ʚʠʙʨʘʪʠ ʨʷʜʦʢ 
ʉʪʚʦʨʠʪʠ ʫʨʦʢ ʪʘ ʚʚʝʩʪʠ ʪʝʤʫ ʫʨʦʢʫ. ʇʽʩʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʚʝʜʝʥʥʷ 
ʪʝʤʠ ʚʦʥʘ ʟôʷʚʠʪʴʩʷ ʦʩʪʘʥʥʴʦʶ ʫ ʜʝʨʝʚʽ ʥʘʚʽʛʘʮʽʾ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʜʘʚʘ-
ʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʢʨʦʢʠ ʚ ʫʨʦʮʽ, ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʥʘ ʥʘʟʚʽ ʫʨʦʢʫ ʧʨʘʚʦʶ 
ʢʥʦʧʢʦʶ ʤʠʰʽ ʽ ʚ ʤʝʥʶ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʚʠʙʨʘʪʠ ʨʷʜʦʢ ʈʝʜʘʛʫʚʘʪʠ ʫʨʦʢ. 
ʋ ʚʽʢʥʽ ʧʨʘʚʦʨʫʯ ʚʽʜ ʜʝʨʝʚʘ ʥʘʚʽʛʘʮʽʾ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʩʧʠʩʦʢ ʢʨʦʢʽʚ ʮʴʦʛʦ 
ʫʨʦʢʫ (ʨʠʩ. 1.3). ʗʢʱʦ ʫʨʦʢ ʥʦʚʦʩʪʚʦʨʝʥʠʡ, ʮʝʡ ʩʧʠʩʦʢ ʙʫʜʝ ʧʦʨʦʞʥʽʤ. 
ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʜʘʪʠ ʢʨʦʢ ʜʦ ʫʨʦʢʫ, ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʡʦʛʦ ʚ ʜʝʨʝʚʽ ʥʘʚʽ-
ʛʘʮʽʾ (ʚʢʣʘʜʢʘ ɿʤʽʩʪ ʘʙʦ ʋʨʦʢʠ) ʽ ʧʝʨʝʪʷʛʥʫʪʠ ʥʘ ʩʧʠʩʦʢ ʢʨʦʢʽʚ ʫʨʦʢʫ, 
ʱʦ ʨʝʜʘʛʫʻʪʴʩʷ. 
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8. ʇʝʨʝʜ ʪʠʤ ʷʢ ʨʦʟʧʦʯʘʪʠ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʫʨʦʢʫ (ʜʦ ʧʝʨʝʛʣʷʜʫ ʧʨʦ-
ʧʦʥʦʚʘʥʠʭ ʢʨʦʢʽʚ ʪʘ ʾʭ ʘʥʘʣʽʟʫ), ʨʘʜʠʤʦ ʚʽʜʢʨʠʪʠ ʪʝʢʩʪʦʚʠʡ ʨʝʜʘʢʪʦʨ 
Microsoft Word, ʚʚʽʤʢʥʫʪʠ ʙʫʬʝʨ ʦʙʤʽʥʫ (ʧʫʥʢʪ ʤʝʥʶ ʇʨʘʚʢʘ \ ɹʫʬʝʨ 
ʦʙʤʽʥʫ) ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫ ʭʦʜʽ ʧʝʨʝʛʣʷʜʫ ʤʦʞʥʘ ʙʫʣʦ ʟʨʦʙʠʪʠ ʢʦʧʽʾ ʦʢʨʝ-
ʤʠʭ ʝʢʨʘʥʽʚ (ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʢʣʘʚʽʰʘ Print Screen). ʇʽʟʥʽʰʝ ʦʢʨʝʤʽ ʟ ʚʠʙʨʘ-
ʥʠʭ ʢʦʧʽʡ ʚʯʠʪʝʣʴ ʟʤʦʞʝ ʧʨʠ ʧʦʪʨʝʙʽ ʦʧʨʘʮʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯ-
ʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʪʘ ʽʤʧʦʨʪʫʚʘʪʠ ʷʢ ʦʢʨʝʤʽ ʢʨʦʢʠ ʫʨʦʢʫ. 

9. ɿʤʽʩʪ ʢʫʨʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤ, ʨʦʟʜʽʣʽʚ, ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʫʨʦʢʽʚ 
ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʢʣʘʜʮʽ ɿʤʽʩʪ. ʎʷ ʚʢʣʘʜʢʘ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 
ʜʦ ʢʦʞʥʦʛʦ ʫʨʦʢʫ. ʆʢʨʝʤʽ ʢʨʦʢʠ, ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, ʙʣʦʢʠ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 
ʤʦʞʫʪʴ ʧʦʚʪʦʨʶʚʘʪʠʩʷ ʚ ʜʝʢʽʣʴʢʦʭ ʫʨʦʢʘʭ. 
ʅʦʚʽ ʢʨʦʢʠ ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʩʪʚʦʨʠʪʠ ʫ ʚʢʣʘʜʮʽ ɿʤʽʩʪ, ʘ ʧʦʪʽʤ 

ʩʬʦʨʤʫʚʘʪʠ ʫʨʦʢ ʫ ʚʢʣʘʜʮʽ ʋʨʦʢʠ. 
ʗʢʱʦ ʻ ʧʦʪʨʝʙʘ ʚ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʪʝʤʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʘ-

ʚʦʾ ʢʥʦʧʢʠ ʤʠʰ ̔ʘʢʪʠʚʫʶʪʴ ʨʷʜʦʢ ɿʤʩ̔ʪ ʢʫʨʩʫ ʽ ʫ ʚʽʢʥʽ, ʱʦ ʟôʷʚʠʣʦʩʷ, 
ʚʠʙʠʨʘʶʪʴ ʨʷʜʦʢ ʉʪʚʦʨʠʪʠ ʪʝʤʫ (ʨʠʩ. 1.7) ʪʘ ʚʚʦʜʷʪʴ ʾʾ ʥʘʟʚʫ. ʇʽʩʣʷ 
ʚʚʝʜʝʥʥʷ ʥʘʟʚʠ ʪʝʤʠ, ʚʦʥʘ ʧʦʷʚʣʷʻʪʴʩʷ ʦʩʪʘʥʥʴʦʶ ʫ ʧʝʨʝʣʽʢʫ ʪʝʤ. 
10. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʫʨʦʢʫ ʫ ʚʢʣʘʜʮʽ ɿʤʽʩʪ ʧʨʘʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰ ̔ʥʘʪʠʩʢʫʶʪʴ ʥʘ ʥʘʟʚʽ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʠ ʽ ʚʠʙʠʨʘʶʪʴ ʨʷʜʦʢ 
ʉʪʚʦʨʠʪʠ ʢʨʦʢ (ʨʠʩ. 1.9). 

 
ʈʠʩ. 1. 7. 

 
ʈʠʩ. 1. 8. 
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʢʨʦʢʫ HTML ʩʪʦʨʽʥʢʘ ʟôʷʚʠʪʴʩʷ ʚʽʢʥʦ ʨʝʜʘʢʪʦʨʘ, ʚ 
ʷʢʦʤʫ ʤʦʞʥʘ ʚʚʦʜʠʪʠ ʪʝʢʩʪ, ʬʦʨʤʘʪʫʚʘʪʠ ʡʦʛʦ, ʘ ʪʘʢʦʞ ʚʩʪʘʚʠʪʠ ʟʦʙʨʘ-
ʞʝʥʥʷ. ɼʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʩʪʦʨʽʥʮʽ ʤʘʣʶʥʢʘ ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 
ɺʩʪʘʚʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʽ ʫ ʚʽʢʥʽ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʚʠʙʨʘʪʠ ʫ ʧʘʧʮʽ ʧʦʪʨʽʙ-
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ʥʠʡ ʬʘʡʣ ʽʟ ʤʘʣʶʥʢʦʤ. ʇʨʠ ʧʦʪʨʝʙʽ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʦʣʝʢʮʽʻʶ ʤʘ-
ʣʶʥʢʽʚ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʫ ʧʘʧʮʽ C:\Program Files\Microsoft Office\CLIPART 
\PUB60COR. ʇʨʠ ʚʩʪʘʚʣʝʥʥʽ ʟʦʙʨʘʞʝʥʥʷ ʫ ʢʘʜʨ, ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʷʢ ʡʦʛʦ 
ʨʦʟʤʽʱʝʥʥʷ ʚʽʜʥʦʩʥʦ ʪʝʢʩʪʫ, ʪʘʢ ʽ ʨʦʟʤʽʨʠ ʩʘʤʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʅʘʧʨʠ-
ʢʣʘʜ, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʤʘʣʶʥʢʘ ʚʜʚʽʯʽ ʟʘʧʠʩʫʶʪʴ ʫ ʚʢʣʘʜʮʽ ʇʘʨʘʤʝʪʨʠ 
ʟʦʙʨʘʞʝʥʥʷ ʯʠʩʣʦ 2, ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʜʚʽʯʽ ï 0,5. 
ʂʨʦʢ ʇʦʚʽʜʦʤʣʝʥʥʷ ʘʙʦ ɿʘʚʜʘʥʥʷ (ʨʠʩ. 1.10) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʧʦʪʦʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ, ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʘʙʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ 
(ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʴ ʽʟ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ). 
ʗʢʱʦ ʩʪʚʦʨʝʥʦ ʚʠʜ ʢʨʦʢʫ ʇʦʚʽʜʦʤʣʝʥʥʷ, ʪʦ ʧʽʜ ʯʘʩ ʧʝʨʝʛʣʷʜʫ ʚ ʈʝʞʠʤʽ 
ʫʨʦʢʫ ʥʘ ʝʢʨʘʥ ʚʠʚʦʜʠʪʴʩʷ ʪʝʢʩʪ ʽ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ, ʤʘʣʶʥʦʢ. ʗʢʱʦ 
ʩʪʚʦʨʝʥʦ ʚʠʜ ʢʨʦʢʫ ɿʘʚʜʘʥʥʷ, ʧʽʜ ʯʘʩ ʧʝʨʝʛʣʷʜʫ ʚ ʈʝʞʠʤʽ ʫʨʦʢʫ ʥʘ ʝʢ-
ʨʘʥʽ ʩʧʦʯʘʪʢʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʝʢʩʪ ʧʠʪʘʥʥʷ, ʫʤʦʚʘ ʟʘʚʜʘʥʥʷ ʯʠ ʭʽʜ 
ʨʦʟʚô̫ ʟʫʚʘʥʥʷ, ʘ ʧʽʩʣʷ ʥʘʪʠʩʥʝʥʥʷ ʢʥʦʧʢʠ ɼʘʣʽ ʟôʷʚʣʷʻʪʴʩʷ ʢʦʤʝʥʪʘʨ ʯʠ 
ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʚʠʜʫ ʢʨʦʢʫ ʚʽʜʢʨʠʚʘʻʪʴʩʷ 
ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ɼʦʜʘʪʠ ʚʽʜʧʦʚʽʜʴ. 

 
ʈʠʩ. 1.10. ɺʽʢʥʦ ʩʪʚʦʨʝʥʥʷ ʢʨʦʢʫ ɿʘʚʜʘʥʥʷ 

 

ʂʥʦʧʢʫ ʌʦʨʤʫʣʠ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ ʽʥʩʪʨʫʢʮʽʾ ʽʟ 
ʫʚʝʜʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʦʨʤʫʣ. ʇʦʯʠʥʘʻʪʴʩʷ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʥʘʧʠʩʘʥʥʷ 
ʬʦʨʤʫʣʠ ʫʚʝʜʝʥʥʷʤ ʩʠʤʚʦʣʽʚ ç__è (ʧʦʜʚʽʡʥʝ ʧʽʜʢʨʝʩʣʝʥʥʷ). ʇʽʩʣʷ ʟʘʚʝ-
ʨʰʝʥʥʷ ʚʚʦʜʫ ʢʨʦʢʫ ʡʦʛʦ ʩʣʽʜ ʟʙʝʨʝʛʪʠ. 

11. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʇʄʂ, ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʧʦʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ 
ʟʘʢʣʶʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʫʯʥʽʚ ʫ ʬʦʨʤʽ ʪʝʩʪʫʚʘʥʥʷ. ɿʘʚʜʘʥʥʷ ʧʝʨʰʦʛʦ 
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ʨʽʚʥʷ ʧʦʜʘʥʽ ʫ ʬʦʨʤʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ (ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʝʡ 
ʽʟ ʟʘʜʘʥʠʭ). ʊʘʢʘ ʬʦʨʤʘ ʟʘʚʜʘʥʴ ʜʦʟʚʦʣʷʻ ʟʘ 8ī10 ʭʚ. ʧʝʨʝʚʽʨʠʪʠ ʜʦʩʷʛ-
ʥʝʥʥʷ ʫʯʥʽʚ ʥʘ ʝʪʘʧʽ ʧʝʨʚʠʥʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʽ ʦʩʤʠʩʣʝʥʥʷ. ɿʘʚʜʘʥʥʷ ʩʝ-
ʨʝʜʥʴʦʛʦ ʨʽʚʥʷ (ʨʽʚʝʥʴ 2) ʚʠʨʘʞʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʦʚʦʣʦʜʽʥʥʷ ʜʽʷʤʠ ʟ ʤʘ-
ʪʝʤʘʪʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʥʘ ʦʩʥʦʚʽ ʦʟʥʘʯʝʥʴ, ʪʝʦʨʝʤ, ʧʨʘʚʠʣ ʫ ʧʨʦʩʪʠʭ 
ʩʠʪʫʘʮʽʷʭ ʟʘ ʘʣʛʦʨʠʪʤʘʤʠ ʪʘ ʟʨʘʟʢʘʤʠ. ʎʝ ʪʨʘʜʠʮʽʡʥʽ ʦʙʦʚôʷʟʢʦʚʽ ʨʝ-
ʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʟ ʪʝʤʠ. 
ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʩʪʫ ʇʨʦʩʪʠʡ ʚʠʙʽʨ ʫʯʥʶ ʥʘʜʘʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥ-

ʪʽʚ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʝ ʧʠʪʘʥʥʷ. ɺʽʥ ʤʘʻ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦ-
ʚʽʜʴ (ʨʠʩ. 1.11). ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘʢʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʚʝʩʪʠ ʟʘʛʦʣʦ-
ʚʦʢ ʟʘʚʜʘʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʟʘ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, ʪʝʢʩʪ ʧʠʪʘʥʥʷ, ʚʘ-
ʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ. ʇʨʠ ʧʦʪʨʝʙʽ ʥʘ ʚʽʜʚʝʜʝʥʝ ʤʽʩʮʝ ʤʦʞʥʘ ʚʩʪʘʚʠʪʠ ʟʦʙʨʘ-
ʞʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʫ ʇʄʂ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʪʠ ʚʽʜʧʦʚʽ-
ʜʽ, ʪʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʩʪʫ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʜʦʮʽʣʴʥʦ ʧʠʩʘʪʠ ʧʝʨʰʦʶ. 

 
ʈʠʩ. 1.11. ʂʨʦʢ ʫʨʦʢʫ ʟ ʪʝʩʪʦʤ ʪʠʧʫ ʇʨʦʩʪʠʡ ʚʠʙʽʨ 

 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʩʪʫ ʄʥʦʞʠʥʥʠʡ ʚʠʙʽʨ ʫʯʥʶ ʥʘʜʘʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʚʘ-
ʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʝ ʧʠʪʘʥʥʷ. ɺʽʥ ʤʘʻ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʽ ʚʽʜ-
ʧʦʚʽʜʽ (ʙʽʣʴʰʝ ʦʜʥʽʻʾ). ɹʽʣʷ ʢʦʞʥʦʾ ʟ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʧʦʪʨʽʙʥʦ 
ʥʘʪʠʩʥʫʪʠ ʦʜʠʥ ʨʘʟ ʢʫʨʩʦʨʦʤ ʥʘ ʧʦʣʽ ʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ, ʧʽʩʣʷ ʮʴʦʛʦ ʫ 
ʧʦʣʽ ʟôʷʚʠʪʴʩʷ ʩʠʤʚʦʣ . ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʚʦʜʫ ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧ-
ʢʫ ɿʙʝʨʝʛʪʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʭʦʜʫ ʽʟ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ. 
ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʩʪʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʋʚʝʜʝʥʥʷ ʪʝʢʩʪʫ ʤʦʞʥʘ ʧʝʨʝʜ-

ʙʘʯʘʪʠ ʪʘʢʽ ʪʠʧʠ ʚʽʜʧʦʚʽʜʝʡ ʷʢ ʨʷʜʦʢ (ʩʣʦʚʦ), ʮʽʣʝ ʯʠʩʣʦ, ʜʽʡʩʥʝ ʯʠʩʣʦ (ʟ 
ʜʝʩʷʪʢʦʚʦʶ ʢʦʤʦʶ). 
ʅʘ ʨʠʩ. 1.12 ʧʦʜʘʥʦ ʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʚʧʦ-

ʨʷʜʢʫʚʘʥʥʷ: ʟʘʧʠʩʘʪʠ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ 24% ʚʽʜ ʯʠʩʣʘ 60, 
20% ʚʽʜ ʯʠʩʣʘ 70, 30% ʚʽʜ ʯʠʩʣʘ 50. ʇʦʨʷʜʦʢ ʧʦʜʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʫ ʪʝʩʪʽ 
ʥʘ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʦʶ ʟʘʚʜʘʥʥʷ.  
12. ʇʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʫ ʚʢʣʘʜʮʽ ɿʤʽʩʪ ʬʨʘʛʤʝʥʪʠ 

ʫʨʦʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʧʦʨʪʫ ʬʘʡʣʽʚ (ʨʠʩ. 1.9). ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʦʧʝ-
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ʨʝʜʥʴʦ ʩʪʚʦʨʠʪʠ ʪʘ ʟʙʝʨʝʛʪʠ ʬʘʡʣ ʥʘ ʚʽʥʯʝʩʪʝʨʽ ʢʦʤʧôʶʪʝʨʘ ʘʙʦ ʥʘ ʽʥʰʦʤʫ 
ʥʦʩʽʾ. ʄʦʞʥʘ ʽʤʧʦʨʪʫʚʘʪʠ ʬʘʡʣʠ ʪʘʢʠʭ ʬʦʨʤʘʪʽʚ: *.swf, *.html, *.bmp, *.jpg, 
*.wmf. ʅʘʟʚʘ ʥʦʚʦʛʦ ʢʨʦʢʫ ʟôʷʚʠʪʴʩʷ ʫ ʚʢʣʘʜʮʽ ɿʤʽʩʪ ʜʝʨʝʚʘ ʥʘʚʽʛʘʮʽʾ. ʇʽʩʣʷ 
ʽʤʧʦʨʪʫʚʘʥʥʷ ʢʨʦʢʽʚ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʠ ʾʭ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʜʦ ʫʨʦʢʫ. 

 
ʈʠʩ. 1.12. ɺʽʢʥʦ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʚʧʦʨʷʜʢʫʚʘʥʥʷ 

 

13. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʫ ʤʝʨʝʞʽ ʚʯʠʪʝʣʴ ʤʘʻ ʟʘʥʝʩʪʠ ʫ ʞʫʨʥʘʣ 
ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʛʨʫʧʠ ʪʘ ʫʯʥʽʚ. ʇʝʨʝʭʽʜ ʜʦ ʨʝʞʠʤʫ ɽʣʝʢʪʨʦʥʥʠʡ ʞʫʨʥʘʣ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʠʩʥʝʥʥʷʤ ʢʣʘʚʽʰʽ F8. ɺʽʢʥʦ ʢʣʘʩʥʦʛʦ ʞʫʨʥʘʣʫ ʤʽʩʪʠʪʴ 
ʜʚʽ ʚʢʣʘʜʢʠ: ʛʨʫʧʠ ʪʘ ʥʘʚʽʛʘʮʽʷ; ʨʝʟʫʣʴʪʘʪʠ. ʇʝʨʝʭʽʜ ʤʽʞ ʥʠʤʠ ʟʜʽʡʩʥʶ-
ʻʪʴʩʷ ʥʘʪʠʩʥʝʥʥʷʤ ʥʘ ʥʘʟʚʽ ʚʢʣʘʜʢʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʘʙʦ ʥʘʪʠʩʢʘʥ-
ʥʷʤ Ctrl+Tab. ʋ ʨʝʞʠʤʽ ɽʣʝʢʪʨʦʥʥʠʡ ʞʫʨʥʘʣ ʫʯʠʪʝʣʴ ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ 
ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ ʫʯʥʽʚ, ʨʝʜʘʛʫʚʘʪʠ ʾʭ, ʨʦʟʜʨʫʢʫʚʘʪʠ. ʋ ʧʦʣʽ 
ʋʨʦʢʠ ʛʨʫʧʠ ʚʠʚʦʜʠʪʴʩʷ ʩʧʠʩʦʢ ʫʨʦʢʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʚʠʙʨʘʥʽʡ ʛʨʫʧʽ 
(ʢʣʘʩʽ). ʉʧʠʩʦʢ ʫʯʥʽʚ ʤʦʞʥʘ ʚʧʦʨʷʜʢʫʚʘʪʠ ʟʘ ʨʝʡʪʠʥʛʦʤ (ʢʽʣʴʢʽʩʪʶ ʥʘ-
ʙʨʘʥʠʭ ʙʘʣʽʚ), ʟʘ ʘʙʝʪʢʦʶ. 

14. ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʚ ʤʝʨʝʞʽ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʫʯʥʷ ʩʣʽʜ ʧʦʩʣʽ-
ʜʦʚʥʦ ʦʙʨʘʪʠ ʇʫʩʢ ī ʇʨʦʛʨʘʤʠ ī ʄʘʪʝʤʘʪʠʢʘ, 5 ʢʣʘʩ ī ʄʦʜʫʣʴ ʫʯʥʷ ī 
ʄʦʜʫʣʴ ʫʯʥʷ (ʤʝʨʝʞʘ). ɼʘʣʽ ʫʯʥʝʚʽ ʧʦʪʨʽʙʥʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʫ ʚʽʢʥʽ 
ʚʭʦʜʫ ʈʦʙʦʯʦʛʦ ʤʽʩʮʷ ʫʯʥʷ, ʪʦʙʪʦ ʚʚʝʩʪʠ ʧʨʽʟʚʠʱʝ ʪʘ ʽʤôʷ ʽ ʥʘʪʠʩʥʫʪʠ 
ʢʥʦʧʢʫ ɺʽʜʧʨʘʚʠʪʠ. ɿôʷʚʠʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʏʝʢʘʻʤʦ ʟʘʚʘʥʪʘʞʝʥʥʷ 
ʫʨʦʢʫ ʜʣʷ ʫʯʥʷ ʽ ʚʽʜʦʙʨʘʞʘʪʠʤʝʪʴʩʷ ʥʘ ʝʢʨʘʥʽ, ʜʦʢʠ ʫʯʠʪʝʣʴ ʟʽ ʩʚʦʛʦ ʨʦ-
ʙʦʯʦʛʦ ʤʽʩʮʷ ʥʝ ʧʨʠʟʥʘʯʠʪʴ ʫʯʥʝʚʽ ʫʨʦʢ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʫʯʠʪʝʣʴ ʧʨʠʟʥʘ-
ʯʠʪʴ ʫʨʦʢ, ʫʯʝʥʴ ʤʦʞʝ ʨʦʟʧʦʯʘʪʠ ʧʝʨʝʛʣʷʜ ʬʨʘʛʤʝʥʪʘ ʫʨʦʢʫ, ʚʠʢʦʥʘʥʥʷ 
ʟʘʚʜʘʥʴ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ ʟ ʫʨʦʢʦʤ ʧʦʪʨʽʙʥʦ ʟʘʢʨʠʪʠ ʚʽʢʥʦ (ʥʘ-
ʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ ɺʽʜôʻʜʥʘʪʠʩ ̫ʫ ʧʨʘʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʚʽʢʥʘ). 
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15. ʑʦʙ ʧʨʠʟʥʘʯʠʪʠ  ʫʨʦʢ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʡʦʛʦ ʫʯʥʷʤʠ, ʥʝʦʙʭʽʜʥʦ 
ʧʝʨʝʡʪʠ ʜʦ ʨʝʞʠʤʫ ʈʦʙʦʪʘ ʚ ʤʝʨʝʞʽ (ʥʘʪʠʩʥʫʪʠ F7). ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ 
ʚʽʢʥʘ ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʩʧʠʩʦʢ ʫʯʥʽʚ (ʨʠʩ. 1.13), ʷʢʽ ʟʘʨʝʻʩʪʨʫʚʘʣʠʩʷ ʚ ʤʝ-
ʨʝʞʽ ʟʽ ʩʚʦʾʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ɼʘʣʽ ʩʣʽʜ ʚʠʙʨʘʪʠ ʫʨʦʢ ʚ ʽʻʨʘʨʭʽʯʥʦʤʫ ʩʧʠʩ-
ʢʫ ʫʨʦʢʽʚ ʽ ʧʝʨʝʪʷʛʥʫʪʠ ʡʦʛʦ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʤʽʩʮʝ ʧʦʨʷʜ ʟ ʧʨʽʟʚʠʱʝʤ ʫʯ-
ʥ.̫ ʅʘʧʨʠʢʣʘʜ, ʧʨʠʟʥʘʯʠʤʦ ʫʨʦʢ ʪʝʤʘʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ˉ15. ʇʽʩʣʷ 
ʟʘʚʝʨʰʝʥʥʷ ʫʯʥʝʤ ʨʦʙʦʪʠ ʟ ʫʨʦʢʦʤ ʚʯʠʪʝʣʶ ʧʦʪʨʽʙʥʦ ʟʙʝʨʝʛʪʠ ʨʝʟʫʣʴ-
ʪʘʪʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʞʫʨʥʘʣ.̔ 

 

 
ʈʠʩ. 1.13. ʂʦʧʽʷ ʝʢʨʘʥʘ ʟʘʩʦʙʫ ʧʨʠ ʨʦʙʦʪʽ ʫ ʤʝʨʝʞʽ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʇʄʂ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʛʨʫʧʦʚ ̔ʪʘ ʽʥʜʠʚʽ-
ʜʫʘʣʴʥ ̔ʬʦʨʤʠ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʫʤʦʚʘʭ ʢʣʘʩʥʦ-ʫʨʦʯʥʦʾ ʩʠʩʪʝʤʠ 
ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʽʜʚʠʱʫʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ ʫʯ-
ʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʜ̔ ʫ 
ʚʠʚʯʝʥʥ ̔ʤʘʪʝʤʘʪʠʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʧʨʘʢʪʠ-
ʯʥʦʛʦ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʭʘʨʘʢʪʝʨʽʚ. 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ɯʥʩʪʘʣʶʚʘʪʠ ʇʄʂ ʥʘ ʢʦʤʧôʶʪʝʨ ʚʯʠʪʝʣʷ (ʄʘʪʝʤʘʪʠʢʘ, 5 ʢʣʘʩ_Setup) 

ʽ ʫʯʥʷ (ʄʦʜʫʣʴ ʫʯʥʷ_Setup), ʥʘʣʘʛʦʜʠʪʠ ʨʦʙʦʪʫ ʫ ʤʝʨʝʞʽ. ɼʣʷ ʤʦʜʫʣʷ ʄʘ-
ʪʝʤʘʪʠʢʘ, 5 ʢʣʘʩ ʚʠʟʥʘʯʠʪʠ ʩʧʽʣʴʥʝ ʽ ʚʽʜʤʽʥʥʝ ʚ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ. 

2. ɼʣʷ ʚʠʙʨʘʥʦʾ ʪʝʤʠ ʫʨʦʢʫ ʧʝʨʝʛʣʷʥʫʪʠ ʫ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʪʦʨ ʟʘ-
ʧʨʦʧʦʥʦʚʘʥʽ ʨʦʟʨʦʙʥʠʢʘʤʠ ʢʨʦʢʠ. ɺʽʜʤʽʪʠʪʠ ʢʨʦʢʠ, ʷʢʽ ʚʯʠʪʝʣʴ ʟʤʦʞʝ ʚʠ-
ʢʦʨʠʩʪʘʪʠ ʥʘ ʫʨʦʮʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʫʨʦʢʫ ʽ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. ɺʠʟʥʘ-
ʯʠʪʠ ʤʝʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʄʂ ʥʘ ʜʘʥʦʤʫ ʫʨʦʮʽ  ̔ʤʽʩʮʝ ʚ ʩʪʨʫʢʪʫʨʽ ʫʨʦʢʫ. 

3. ʉʢʣʘʩʪʠ ʧʣʘʥ-ʢʦʥʩʧʝʢʪ ʫʨʦʢʫ ʟʘ ʚʠʙʨʘʥʦʶ ʪʝʤʦʶ. ɿʘ ʦʩʥʦʚʫ ʚʟʷ-
ʪʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʪʝʢʩʪʦʚʽ ʚʽʜʦʤʦʩʪʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽ-
ʜʥʦʛʦ ʫʨʦʢʫ (ʜʦʢʫʤʝʥʪ ʄʘʪʝʤʘʪʠʢʘ, 5 ʢʣʘʩ\Base\ʍʍʍ\html\index.html). 

4. ʉʪʚʦʨʠʪʠ ʫʨʦʢ, ʜʦʜʘʪʠ ʜʦ ʥʴʦʛʦ ʥʦʚʽ ʬʨʘʛʤʝʥʪʠ, ʟʦʢʨʝʤʘ ʥʘʦʯʥʦʩʪʽ 
ʜʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ ʫʯʥʽʚ, ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

5. ɼʣʷ ʩʪʚʦʨʶʚʘʥʦʛʦ ʫʨʦʢʫ ʧʽʜʛʦʪʫʚʘʪʠ ʥʘʦʯʥʦʩʪʽ (ʉʪʚʦʨʠʪʠ ʢʨʦʢ) 
ʪʠʧʫ ʇʦʚʽʜʦʤʣʝʥʥʷ \ ɿʘʚʜʘʥʥʷ ʽ ʯʦʪʠʨʴʦʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ (ʧʨʦʩʪʠʡ ʚʠʙʽʨ, 
ʤʥʦʞʠʥʥʠʡ ʚʠʙʽʨ, ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ, ʚʧʦʨʷʜʢʫʚʘʥʥʷ). ʇʨʠ ʧʦʪʨʝʙʽ ʢʨʦʢʠ 
ʽʤʧʦʨʪʫʚʘʪʠ. ɼʦ ʦʜʥʦʛʦ ʟ ʥʦʚʠʭ ʢʨʦʢʽʚ ʜʽʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ. 

6. ʇʨʦʚʝʩʪʠ ʫʨʦʢ ʽ ʚʠʢʦʥʘʪʠ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʫ ʤʝʨʝʞʝʚʽʡ ʚʟʘʻʤʦʜʽʾ. 
7. ʗʢ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʇʄʂ ʄʘʪʝʤʘʪʠʢʘ, 5 

ʢʣʘʩ, ʤʦʞʥʘ ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ, ʨʦʟʚʠʚʘʪʠ ʫ ʥʠʭ 
ʧʽʟʥʘʚʘʣʴʥʽ ʽ ʪʚʦʨʯʽ ʷʢʦʩʪʽ? ʗʢ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴʥʦ-
ʢʦʨʠʛʫʶʯʫ ʽ ʢʦʥʪʨʦʣʴʥʦ-ʩʪʠʤʫʣʶʶʯʫ ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ ʫʯʥʽʚ? 
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1.4. ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ 

1.4.1. ɹʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ çɸʣʛʝʙʨʘ, 7-9 ʢʣʘʩè 

ɹʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ çɸʣʛʝʙʨʘ, 7-9 ʢʣʘʩè ʻ ʫʜʦʩʢʦʥʘʣʝ-
ʥʦʶ ʚʝʨʩʽʻʶ ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʊʝʨʄ, ʷʢʠʡ ʧʨʠʟʥʘʯʘʚʩʷ ʜʣʷ 
ʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʫʨʦʢʽʚ ʘʣʛʝʙʨʠ ʫ 7-ʤʫ ʢʣʘʩʽ ʽ ʘʢʪʠʚʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ. ʅʘʨʘʟʽ ʊʝʨʄ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘ-
ʪʠʢʠ ʫ ʰʢʦʣʽ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ çɸʣʛʝʙʨʘ, 7-9 ʢʣʘʩè   ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʨʽʚ-
ʥʝʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ, ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʚʘʪʠ 
ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘ ʽʥ. ʈʦʟʨʦʙʣʝʥʦ ʟʘʩʽʙ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʄʆʅ 
ʋʢʨʘʾʥʠ ʍʝʨʩʦʥʩʴʢʠʤ ʜʝʨʞʘʚʥʠʤ ʫʥʽʚʝʨʩʠʪʝʪʦʤ, ʅɼɯ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦ-
ʣʦʛʽʡ ([16] ʜʦ ʨʦʟʜʽʣʫ 7). ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ ʟʘʩʦʙʦʤ ʦʧʨʠʣʶʜʥʝʥʽ 
ʥʘʤʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʫʨʩʽ [29]. 
ʇʨʦʮʝʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʢʨʦ-

ʢʽʚ, ʥʘ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʢʦʨʠʩʪʫʚʘʯ ʚʠʢʦʥʫʻ ʜʝʷʢʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘ-
ʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʜʘʯʽ. ɼʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʩʧʝʢʪʽʚ ʧʽʜʪʨʠʤʢʠ ʨʦʙʦʪʠ ʫʯ-
ʥʷ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, 
ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʨʫʪʠʥʥʠʭ ʜʽʡ ʫʯʥʷ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʙʯʠʩʣʝʥʥʷʤʠ, ʥʘʜʘʥʥʷ 
ʡʦʤʫ ʟʨʫʯʥʦʛʦ ʩʧʦʩʦʙʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʜʦʚʽʜʢʦʚʠʭ ʚʽ-
ʜʦʤʦʩʪʝʡ. ʋ ʭʦʜʽ ʜʽʷʣʴʥʦʩʪʽ ʫʯʠʪʝʣʴ ʤʦʞʝ ʦʧʝʨʘʪʠʚʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝ-
ʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʪʝʩʪʫ-
ʚʘʥʥʷ ʟʥʘʥʴ ʫʯʥʽʚ; ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʟʜʘʣʝʛʽʜʴ ʩʧʣʘʥʦʚʘʥʫ ʟʛʽʜ-
ʥʦ ʟ ʚʠʤʦʛʘʤʠ ʩʪʘʥʜʘʨʪʽʚ ʩʠʩʪʝʤʫ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 
ʚʩʴʦʛʦ ʮʠʢʣʫ ʫʨʦʢʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʾ. ɿʘʩʽʙ ʤʦʞʝ ʚʠʢʦʨʠ-
ʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʫʨʦʮʽ ʫ ʧʨʦʮʝʩʽ ʧʦʷʩʥʝʥʥʷ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʘʣʛʝʙ-
ʨʘʾʯʥʠʭ ʟʘʜʘʯ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʘʤʦʩʪʽʡʥʠʭ ʽ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ. 
ʇʦʩʽʙʥʠʢ ʻ ʛʽʧʝʨʪʝʢʩʪʦʤ, ʷʢʠʡ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʟʤʽʩʪʦʤ. 
ʇʨʦʛʨʘʤʘ ʧʦʢʨʦʢʦʚʦ ʧʝʨʝʚʽʨʷʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʦʾ ʢʦʨʠʩʪʫʚʘ-

ʯʝʤ ʜʽʾ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯʽ: ʷʢʱʦ ʚʽʜʧʦʚʽʜʴ ʧʨʘʚʠʣʴʥʘ, ʩʠʛʥʘʣ ʧʨʘ-
ʚʠʣʴʥʦʩʪʽ ï ʟʝʣʝʥʠʡ, ʜʣʷ ʥʝʧʨʘʚʠʣʴʥʦʾ ï ʯʝʨʚʦʥʠʡ, ʷʢʱʦ ʚʽʜʧʦʚʽʜʴ ʤʦʞ-
ʥʘ ʱʝ ʩʧʨʦʩʪʠʪʠ, ʪʦ ʩʠʛʥʘʣ ʞʦʚʪʠʡ.  
ʆʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ çɸʣʛʝʙʨʘ 7-9è

1
 ʻ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʡʦʛʦ ʚ ʷʢʦʩʪʽ ʥʘʦʯʥʦʩʪʝʡ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʫ 7-9 ʢʣʘʩʘʭ ʟʘʛʘ-
ʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ʘʙʦ ʫ ʧʨʦʮʝʩʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʫʯʥʷʤʠ ʥʘ-
ʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ 
ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ. ɯʤôʷ ʧʨʦʛʨʘʤʠ ï ɹʅ ɸʣʛʝʙʨʘ 7-9. ʆʢʨʝʤʠʡ ʤʦʜʫʣʴ 
ʟʘʩʦʙʫ ī ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʚôʷʟʘʥʥʷ ī ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʢʪʠʯ-
ʥʠʭ ʫʤʽʥʴ ʫʯʥʽʚ ʪʘ ʥʘʜʙʘʥʥʷ ʥʠʤʠ ʥʘʚʠʯʦʢ ʘʣʛʝʙʨʘʾʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 
ʇʝʨʝʜ ʚʠʚʯʝʥʥʷʤ ʜʘʥʦʛʦ ʟʘʩʦʙʫ, ʜʦʮʽʣʴʥʦ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʝʞʠʤʘ-

ʤʠ ʨʦʙʦʪʠ ʪʘ ʚʠʢʦʥʘʥʥʷʤ ʩʠʤʚʦʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʊʝʨʄ. 

                                                        
1 ʇʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ çɹʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ çɸʣʛʝʙʨʘ 7-9 ʢʣʘʩè ʜʣʷ 
ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠè, ʚʝʨʩʽʷ 1. ï ʍʝʨʩʦʥ, 2006. ï 1 ʝʣʝʢʪ-
ʨʦʥ. ʦʧʪ. ʜʠʩʢ (ʉD-ROM): 12 ʩʤ. ï ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ: Pentium, ʪʘʢʪʦʚʘ ʯʘʩʪʦʪʘ ï ʚʽʜ 
1100 ʄʅz, 128 Mb RAM, CD-ROM Windows XP. 
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1. ɯʥʩʪʘʣʷʮʽʷ ʟʘʩʦʙʫ ɹʅ ɸʣʛʝʙʨʘ 7-9 ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʬʘʡʣʘ InstallBNAlgebra. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʫ ʽʥʩʪʘʣʶʶʪʴ ʥʘ ʜʠʩʢ 
ʉ ʫ ʧʘʧʢʫ Program Files. ʅʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʫ ʚʠʨʦʙʥʠʢʘ ʨʦʟʤʽʱʝʥʽ ʪʘʢʦʞ 
ʬʘʡʣʠ ʟ ʥʘʩʪʘʥʦʚʘʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʚʯʠʪʝʣʷ ʽ ʫʯʥʷ: ʄʝʪʦʜʠʯʥʽ 
ʨʝʢʦʤʝʥʜʘʮʽʾ, ʅʘʩʪʘʥʦʚʘ ʢʦʨʠʩʪʫʚʘʯʘ, ɯʥʩʪʨʫʢʮʽʷ ʟ ʽʥʩʪʘʣʷʮʽʾ ʪʘ ʝʢʩ-
ʧʣʫʘʪʘʮʽʾ. ʇʨʦʛʨʘʤʘ ʟʘʧʫʩʢʘʻʪʴʩʷ, ʷʢ ʽ ʚʩʽ ʜʦʜʘʪʢʠ Windows, ʟ ʛʦʣʦʚʥʦʛʦ 
ʤʝʥʶ (ɺʩʽ ʧʨʦʛʨʘʤʠ \ SL Edu Soft \ ɹʅ ɸʣʛʝʙʨʘ 7-9 \ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʫ) 
ʘʙʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʷʨʣʠʢʘ. ʄʦʜʫʣʴ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʫ 
ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʯʠʪʝʣʽ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦ-
ʢʽʚ. ʄʦʜʫʣʴ ʋʨʦʢ ʘʣʛʝʙʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʯʥʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʫ ʤʝʨʝʞʽ ʽ 
ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʧʝʚʥʠʭ ʪʝʤ ʚʜʦʤʘ. 

2. ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ çʇʝʨʩʦʥʽ-
ʬʽʢʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʘè, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʠʙʦʨʽ ʢʘʪʝʛʦʨʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʡʦ-
ʛʦ ʧʨʽʟʚʠʱʘ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʧʨʦʛʨʘʤʥʠʡ 
ʟʘʩʽʙ ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʢʦʤʧôʶʪʝʨ, ʟʘ ʷʢʠʤ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʫ ʨʽʟʥʠʡ 
ʯʘʩ ʜʝʢʽʣʴʢʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʂʦʞʝʥ ʟ ʫʯʠʪʝʣʽʚ ʤʘʻ ʟʤʦʛʫ ʩʬʦʨʤʫʚʘʪʠ ʚʣʘ-
ʩʥʫ ʙʽʙʣʽʦʪʝʢʫ ʫʨʦʢʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʘʣʛʝʙʨʠ. 
ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʙʨʘʪʠ ʢʘʪʝʛʦʨʽʶ (ʢʦʨʠʩʪʫʚʘʯʘ), ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ 
ʢʥʦʧʢʫ ʟ ʪʨʠʢʫʪʥʠʢʦʤ ʩʧʠʩʢʫ ʢʘʪʝʛʦʨʽʡ (ʢʦʨʠʩʪʫʚʘʯʽʚ). ʋ ʩʧʠʩʢʫ, ʱʦ 
ʚʽʜʢʨʠʻʪʴʩʷ, ʚʠʙʨʘʪʠ ʧʦʪʨʽʙʥʽ ʜʘʥʽ ʘʙʦ ʚʚʝʩʪʠ ʾʭ ʟ ʢʣʘʚʽʘʪʫʨʠ. ʅʘʧʨʠ-
ʢʣʘʜ, ʩʪʚʦʨʠʪʠ ʢʘʪʝʛʦʨʽʶ ʄʘʪʝʤʘʪʠʯʥʠʡ ʢʣʘʩ, ʢʦʨʠʩʪʫʚʘʯʘ ʇʨʽʟʚʠʱʝ. 
ʊʦʜʽ ʨʦʟʨʦʙʣʝʥʽ ʜʘʥʠʤ ʚʯʠʪʝʣʝʤ ʜʣʷ ʜʘʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘʚʯʘʥʥʷ ʫʨʦʢʠ 
ʜʣʷ 8-ʛʦ ʢʣʘʩʫ ʟʙʝʨʽʛʘʪʠʤʫʪʴʩʷ ʫ ʧʘʧʮʽ C:\Program Files\SL Edu Soft\ 
Benazone\users\teachers\ʄʘʪʝʤʘʪʠʯʥʠʡ ʢʣʘʩ\ʇʨʽʟʚʠʱʝ\blessons\class_8. 

3. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʛʦʣʦʚʥʝ ʚʽ-
ʢʥʦ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʫ (ʜʣʷ ʚʯʠʪʝʣʷ) ʘʙʦ ʋʨʦʢ 
ʘʣʛʝʙʨʠ (ʜʣʷ ʫʯʥʷ). ɿ ʮʴʦʛʦ ʤʦʜʫʣʷ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫ-
ʣ ̔ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʚôʷʟʘʥʥʷ, ɻʨʘʬʽʢʠ, ʂʘʣʴʢʫʣʷʪʦʨ. ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʫ 
ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʫʨʦʢʽʚ, ʪʦʙʪʦ ʥʘʧʦʚʥʝʥʥʷ ʫʨʦʢʫ 
ʥʘʦʯʥʦʩʪʷʤʠ ï ʦʧʦʨʥʠʤʠ ʢʦʥʩʧʝʢʪʘʤʠ, ʘʣʛʝʙʨʘʾʯʥʠʤʠ ʟʘʜʘʯʘʤʠ, ʛʨʘʬʽʯ-
ʥʠʤʠ ʧʦʙʫʜʫʚʘʥʥʷʤʠ. ʇʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʫ ʤʽʩʪʠʪʴ 
ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʙʽʙʣʽʦʪʝʢʠ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ, ʘʣʛʝʙʨʘʾʯʥʠʭ ʟʘʜʘʯ, ʛʨʘ-
ʬʽʯʥʠʭ ʧʦʙʫʜʫʚʘʥʴ, ʫʨʦʢʽʚ. ɿʘʩʦʙʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ʢʦʨʠʩʪʫʚʘʯ 
ʤʘʻ ʟʤʦʛʫ ʬʦʨʤʫʚʘʪʠ ʫʨʦʢʠ, ʨʝʜʘʛʫʚʘʪʠ ʟʤʽʩʪ ʙʽʙʣʽʦʪʝʢʠ ʫʨʦʢʽʚ ʪʘ ʧʨʦ-
ʚʦʜʠʪʠ ʫʨʦʢ ʟʽ ʩʚʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚ ʦʜʥʦʤʫ ʟ ʪʘʢʠʭ ʨʝʞʠʤʽʚ: ʛʨʫʧʦʚʠʡ, 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ, ʚʠʙʽʨʢʦʚʠʡ. 

4. ɹʽʙʣʽʦʪʝʢʘ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ (ʤʘʡʞʝ 200) ʤʽʩʪʠʪʴ ʦʟʥʘʯʝʥʥʷ ʤʘ-
ʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ, ʧʝʨʝʣʽʯʝʥʠʭ ʫ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ 7-9 ʢʣʘʩʽʚ; ʧʨʠʢ-
ʣʘʜʠ, ʱʦ ʽʣʶʩʪʨʫʶʪʴ ʮʽ ʧʦʥʷʪʪʷ; ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʧʦʢʨʦʢʦʚʝ ʧʦʷʩʥʝʥʥʷ 
ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʠʧʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʥʘʚʯʘʣʴ-
ʥʦʶ ʧʨʦʛʨʘʤʦʶ; ʥʝʦʙʭʽʜʥʽ ʛʨʘʬʽʯʥʽ ʽʣʶʩʪʨʘʮʽʾ. ɿʘ ʦʬʦʨʤʣʝʥʥʷʤ ʦʧʦʨʥʽ 
ʢʦʥʩʧʝʢʪʠ ʻ ʧʣʘʢʘʪʘʤʠ ʥʘʦʯʥʦʩʪʝʡ, ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʨʝʘʣʽʟʘʮʽʾ ï ʩʣʘʡʜʘʤʠ. 
ɿʘ ʦʩʥʦʚʫ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʦʙʨʘʥʠʡ ʤʝʪʦʜ ʧʦʢʨʦʢʦʚʦʛʦ ʧʦʷʩʥʝʥʥʷ ʟ 
ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʦʚʝʨʥʝʥʥʷ ʥʘʟʘʜ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʧʦʪʦʯʥʦʛʦ ʢʨʦʢʫ 
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(ʧʨʠʥʮʠʧ ʛʽʧʝʨʪʝʢʩʪʫ). ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʦʧʦʨʥʽ ʢʦʥʩʧʝʢʪʠ: ʦʟʥʘʯʝʥʥʷ 
(ʨʠʩ. 1.15), ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʝʙ-
ʨʘʾʯʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʛʨʘʬʽʯʥʝ ʧʦʙʫʜʫʚʘʥʥʷ, ʘʥʽʤʘʮʽʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

5. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʦʙʢʠ ʫʨʦʢʫ ʜʣʷ 8-ʛʦ ʢʣʘʩʫ ʥʘ ʪʝʤʫ 
çʈʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʥʠʭè. ʉʧʦʯʘʪʢʫ ʦʙʠʨʘʶʪʴ 
ʚʽʜʧʦʚʽʜʥʫ ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ (ʌʘʡʣ \ ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ \ 8 ʢʣʘʩ). 
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʫʨʦʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ ʌʘʡʣ \ 

ʅʦʚʠʡ ʫʨʦʢ. ʋ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʚʚʝʩʪʠ ʟ ʢʣʘʚʽʘʪʫʨʠ ʥʦʤʝʨ ʫʨʦʢʫ ʟ 
ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʫ ʚʯʠʪʝʣʷ, ʟʘʧʠʩʘʪʠ ʪʝʤʫ ʫʨʦʢʫ ʪʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 
çʊʘʢè. ɼʘʣʽ ʩʣʽʜ ʜʦʜʘʪʠ ʢʽʣʴʢʘ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ ʜʣʷ ʫʨʦʢʫ. ʋ ʚʢʣʘʜʮʽ 
ʆʧʦʨʥʽ ʢʦʥʩʧʝʢʪʠ \ ʂʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ ʟʥʘʭʦʜʠʤʦ ʟʘʛʦʣʦʚʢʠ çʆʟʥʘʯʝʥ-
ʥʷ ʨʽʚʥʷʥʥʷ, ʱʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʥʦʛʦ. ʇʨʠʢʣʘʜʠè (ˉ1) ʽ çɸʣʛʦ-
ʨʠʪʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʥʠʭ (ʤʝʪʦʜ ʟʘʤʽʥʠ 
ʟʤʽʥʥʦʾ)è (ˉ2). ɺʠʜʽʣʠʚʰʠ ʟʥʘʡʜʝʥʠʡ ʟʘʛʦʣʦʚʦʢ, ʥʘʪʠʩʢʫʻʤʦ ʧʨʘʚʫ ʢʥʦ-
ʧʢʫ ʤʠʰ ̔ʪʘ ɼʦʜʘʻʤʦ ʢʦʥʩʧʝʢʪ ʜʦ ʫʨʦʢʫ (ʨʠʩ. 1.14). 

 
ʈʠʩ. 1.14. ɺʽʢʥʦ ʨʝʜʘʛʫʚʘʥʥʷ ʫʨʦʢʫ ʟ ʬʨʘʛʤʝʥʪʦʤ ʦʧʦʨʥʦʛʦ ʢʦʥʩʧʝʢʪʫ 

 

ɼʦʜʘʥʽ ʢʦʥʩʧʝʢʪʠ ʩʣʽʜ ʧʝʨʝʛʣʷʥʫʪʠ ʽ ʜʽʙʨʘʪʠ ʟ ʥʠʭ ʪʽ ʧʨʠʢʣʘʜʠ, ʷʢʽ 
ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘ ʫʨʦʮʽ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʥʘ 
ʷʢʦʤʫ ʝʪʘʧʽ ʫʨʦʢʫ ʢʨʘʱʝ ʧʦʜʘʪʠ ʧʦʢʨʦʢʦʚʝ ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʟʚôʷʟʘʥʥʷ ʪʽʻʾ 
ʯʠ ʽʥʰʦʾ ʟʘʜʘʯʽ ʪʘ ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʨʦʙʦʪʠ ʫʯʥʽʚ ʜʦʮʽʣʴʥʦ ʚʠʢʦ-
ʨʠʩʪʘʪʠ. 
ɼʣʷ ʨʦʟʢʨʠʪʪʷ ʪʝʤʠ ʚ ʦʧʦʨʥʦʤʫ ʢʦʥʩʧʝʢʪʽ ˉ1 ʧʦʜʘʻʪʴʩʷ ʦʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷʥʥʷ, ʱʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʥʦʛʦ, ʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʘʚʜʘʥʥʷ: 

ʘ) x
2
=3Ŀx+5;    ʙ) (3Ŀx

2
ï1)Ŀ(5Ŀx+4)ï15Ŀx

3
=7; 

ʚ) (x
2
ï5Ŀx+4)Ŀ(x

2
ï5Ŀx+6)=120; ʛ) x

4
ï13Ŀx

2
+36=0. 

ɼʣʷ ʟʘʩʚʦʻʥʥʷ ʤʝʪʦʜʫ ʟʘʤʽʥʠ ʟʤʽʥʥʦʾ ʫʯʠʪʝʣʴ ʟ ʦʧʦʨʥʦʛʦ ʢʦʥʩʧʝʢʪʫ 
ˉ2 ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʽ ʨʽʚʥʷʥʥʷ: 

ʘ) x
2
Ŀ(x+2)

2
ï7 (x+1)

2
ï1=0;   ʙ) 3Ŀx

4
ï11Ŀx

2
ï4=0; 

ʚ) x
4
ï29Ŀx

2
+100=0;   ʛ) x

4
+2Ŀx

3
+x

2
ï4=0; 
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ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʩʪʚʦʨʝʥʠʡ ʫʨʦʢ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥʜʫ 
ʌʘʡʣ \ ɿʙʝʨʝʛʪʠ ʫʨʦʢ. ʋ ʚʽʢʥʽ ɿʙʝʨʝʞʝʥʥʷ ʫʨʦʢʫ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ, ʪʨʝʙʘ 
ʚʠʜʽʣʠʪʠ ʥʘʟʚʫ ʨʦʟʜʽʣʫ ʙʽʙʣʽʦʪʝʢʠ ʫʨʦʢʽʚ ʪʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çʊʘʢè. 
ʇʨʠ ʧʦʪʨʝʙʽ ʜʦ ʫʨʦʢʫ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʟʘʜʘʯʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘ-

ʩʦʙʫ ʩʪʚʦʨʶʶʪʴ ʫʨʦʢʠ ʜʣʷ 7, 8, 9 ʢʣʘʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʥʝʟʘʣʝʞʥʦ 
ʚʽʜ ʢʣʘʩʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʢʽʚ ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ 
ʜʣʷ ʽʥʰʦʛʦ ʢʣʘʩʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ʈʦʟʜʨʫʢʫʚʘʥʥʷ ʤʦʞʥʘ ʨʦʟʜʨʫ-
ʢʫʚʘʪʠ ʟʤʽʩʪ ʚʽʢʥʘ ɺʝʨʩʽʷ ʜʣʷ ʜʨʫʢʫ. ʂʦʤʘʥʜʘ ʋʨʦʢ ʚʽʜʢʨʠʚʘʻ ʚʽʢʥʦ ʟʤʽʩ-
ʪʫ ʫʨʦʢʫ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʟʤʽʩʪʫ (ʜʦʜʘʚʘʥʥʷ ʪʘ ʚʠʜʘʣʝʥʥʷ ʢʦʥʩʧʝʢʪʽʚ, 
ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʥʩʧʝʢʪʽʚ ʚʛʦʨʫ ʘʙʦ ʚʥʠʟ ʟʘ ʟʤʽʩʪʦʤ). ɼʣʷ ʧʦʯʘʪʢʫ ʨʝʜʘʛʫ-
ʚʘʥʥʷ, ʚʩʪʘʥʦʚʠʚʰʠ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʥʘ ʚʠʜʽʣʝʥʽʡ ʪʝʤʽ ʫʨʦʢʫ, ʚʠʢʣʠʢʘʶʪʴ 
ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʦʙʠʨʘʶʪʴ ʧʫʥʢʪ ʈʝʜʘʛʫʚʘʥʥʷ ʫʨʦʢʫ. 

6. ʇɿ ʤʘʻ ʧʦʪʫʞʥʠʡ ʘʧʘʨʘʪ ʩʠʤʚʦʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʨʘʟʽʚ. ʅʘʚʝ-
ʜʝʤʦ ʧʨʠʢʣʘʜʠ ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 
ʨʦʟʚôʷʟʫʚʘʥʥʽ ʨʽʚʥʷʥʴ. ʇʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʚʥʷʥʥʷ ʚ 
ʩʫʢʫʧʥʽʩʪʴ ʨʽʚʥʦʩʠʣʴʥʠʭ ʨʽʚʥʷʥʴ. ʄʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘʡ-
ʧʨʦʩʪʽʰʠʭ ʨʽʚʥʷʥʴ ʟ ʤʦʜʫʣʝʤ ʪʘ ʨʽʚʥʷʥʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʜʫ ʟ ʤʦʜʫʣʷʤʠ. 
ʄʦʞʥʘ ʧʦʜʘʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʡʧʨʦʩʪʽʰʠʭ ʨʽʚʥʷʥʴ ʟ ʨʘʜʠʢʘʣʦʤ ʪʘ ʨʽʚʥʷʥʴ 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʜʫ ʟ ʨʘʜʠʢʘʣʘʤʠ; ʚʠʜʘʣʷʪʠ ʨʦʟʚôʷʟʢʠ, ʷʢʽ ʥʝ ʟʘʜʦʚʦʣʴʥʷ-
ʶʪʴ ʫʤʦʚʽ-ʥʝʨʽʚʥʦʩʪʽ. ʂʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥ ̫ʤʦʞʥʘ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʟʘ ʬʦʨʤʫ-
ʣʘʤʠ ʯʝʨʝʟ ʜʠʩʢʨʠʤʽʥʘʥʪ ʪʘ ʟʘ ʪʝʦʨʝʤʦʶ ɺʽʻʪʘ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦ-
ʛʦ ʤʦʜʫʣʷ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʥʷ, ʟʘʧʠʩʘʚʰʠ ʾʭ ʫ ʚʠʛʣʷʜʽ 
ʩʫʢʫʧʥʦʩʪʽ ʥʘʡʧʨʦʩʪʽʰʠʭ ʨʽʚʥʷʥʴ ʟ ʥʫʤʝʨʦʚʘʥʠʤʠ ʟʤʽʥʥʠʤʠ ʯʠ ʚʽʜʦʢʨʝ-
ʤʠʪʠ ʜʦʜʘʪʥʽ ʨʦʟʚôʷʟʢʠ. ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʽʚʥʷʥʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-
ʪʠ ʤʝʪʦʜ ʟʘʤʽʥʠ ʟʤʽʥʥʦʾ. ʑʦʙ ʟʜʽʡʩʥʠʪʠ ʟʘʤʽʥʫ ʧʝʚʥʦʛʦ ʚʠʨʘʟʫ, ʩʣʽʜ ʮʝʡ 
ʚʠʨʘʟ ʚʟʷʪʠ ʫ ʜʫʞʢʠ ʽ ʚʠʜʽʣʠʪʠ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʢʦʤʘʥ-
ʜʫ ɿʤʽʥʥʽ \ ɿʘʤʽʥʘ ʚʠʨʘʟʫ ʥʘ ʟʤʽʥʥʫ. 
ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʧʝʨʝʪʚʦʨʝʥʴ ʟ ʜʦʚʽʜʥʠʢʘ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝ-

ʨʽʚʥʦʩʪʝʡ (ʌʘʡʣ \ ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ \ 9 ʢʣʘʩ): 1) ʣʦʛʽʯʥʽ ʟʥʘʯʝʥʥʷ ʯʠʩ-
ʣʦʚʠʭ ʥʝʨʽʚʥʦʩʪʝʡ; 2) ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʨʽʚʥʦʩʪʝʡ ï ʜʦʜʘʪʠ ʚʠʨʘʟ ʜʦ 
ʦʙʦʭ ʯʘʩʪʠʥ ʥʝʨʽʚʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʪʠ ʜʦʜʘʥʦʢ ʟ 
ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ ʥʝʨʽʚʥʦʩʪʽ ʚ ʽʥʰʫ; ʧʦʤʥʦʞʠʪʠ ʥʝʨʽʚʥʽʩʪʴ ʥʘ ʯʠʩʣʦ; 
3) ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ï ʨʦʟʚôʷʟʘʪʠ ʣʽʥʽʡʥʫ ʥʝʨʽʚʥʽʩʪʴ, ʟʦʙʨʘʟʠʪʠ 
ʯʠʩʣʦʚʠʡ ʧʨʦʤʽʞʦʢ ʥʘ ʯʠʩʣʦʚʽʡ ʦʩʽ; ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʢʚʘʜʨʘʪʥʦʾ ʥʝʨʽʚ-
ʥʦʩʪʽ ʩʢʣʘʩʪʠ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ, ʚʽʜʧʦʚʽʜʥʝ ʥʝʨʽʚʥʦʩʪʽ, ʦʙʨʘʪʠ ʬʦʨʤʫ-
ʣʫ; 4) ʜʝʷʢʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ, ʱʦ ʤʽʩʪʷʪʴ ʜʦʙʫʪʦʢ, 
ʯʘʩʪʢʫ, ʩʪʝʧʝʥʽ, ʨʘʜʠʢʘʣʠ, ʤʦʜʫʣʽ. 
ɹʽʙʣʽʦʪʝʢʘ ʘʣʛʝʙʨʘʾʯʥʠʭ ʟʘʜʘʯ ʻ ʜʦʧʦʚʥʝʥʥʷʤ ʙʽʙʣʽʦʪʝʢʠ ʦʧʦʨʥʠʭ 

ʢʦʥʩʧʝʢʪʽʚ. ʎʷ ʙʽʙʣʽʦʪʝʢʘ ʬʦʨʤʫʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦ-
ʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʚôʷʟʘʥʥ.̫ ɼʣʷ ʮʴʦʛʦ ʧʦʧʝʨʝʜʥʴʦ ʟʘʜʘʯʘ 
ʤʘʻ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ, ʨʦʟʚôʷʟʘʥʘ ʪʘ ʟʙʝʨʝʞʝʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʫ ʉʝʨʝ-
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ʜʦʚʠʱʽ ʨʦʟʚôʷʟʘʥʥʷ. ɹʫʜʴ-ʷʢʫ ʟʘʜʘʯʫ ʟ ʙʽʙʣʽʦʪʝʢʠ ʘʣʛʝʙʨʘʾʯʥʠʭ ʟʘʜʘʯ 
ʚʯʠʪʝʣʴ ʤʦʞʝ ʚʢʣʶʯʠʪʠ ʜʦ ʩʢʣʘʜʫ ʫʨʦʢʫ ʟ ʙʽʙʣʽʦʪʝʢʠ (ɺʽʜʢʨʠʪʠ ʫʨʦʢ ʜʣʷ 
ʨʝʜʘʛʫʚʘʥʥʷ, ɼʦʜʘʪʠ ʟʘʜʘʯʫ). ʈʦʟʚôʷʟʘʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʘʜʘʯʽ ʜʣʷ 8-ʛʦ 
ʢʣʘʩʫ ʤʽʩʪʷʪʴʩʷ ʫ ʧʘʧʮʽ C:\Program Files\SL Edu Soft\Benazone\modules\ 
ben.class.8\libalgt\tasks. 

7. ɼʦʧʫʩʪʠʤʽ ʩʠʤʚʦʣʠ: ʟʤʽʥʥʽ ʧʦʜʘʶʪʴʩʷ ʣʘʪʠʥʩʴʢʠʤʠ ʙʫʢʚʘʤʠ, ʜʽʷ 
ʧʦʤʥʦʞʠʪʠ ʟʘʧʠʩʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʤʚʦʣʫ ç * è, ʧʦʜʽʣʠʪʠ ç / è. 
ʑʦʙ ʧʦʜʘʪʠ ʩʪʝʧʽʥʴ, ʩʣʽʜ ʚʚʝʩʪʠ ʟ ʢʣʘʚʽʘʪʫʨʠ ʩʠʤʚʦʣ ç ^ è ʽ ʟʘʧʠʩʘʪʠ ʫ 
ʚʽʜʚʝʜʝʥʽ ʢʦʤʽʨʢʠ ʦʩʥʦʚʫ ʪʘ ʧʦʢʘʟʥʠʢ ʩʪʝʧʝʥʷ. ʋ ʪʘʙʣ. 1.3 ʥʘʚʝʜʝʥʦ ʧʨʠ-
ʢʣʘʜ ʚʚʝʜʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʠʤʚʦʣʽʚ ʜʦ ʚʧʨʘʚʠ çʄʥʦʞʝʥ-
ʥʷ ʤʥʦʛʦʯʣʝʥʽʚè. ʋ ʧʝʨʰʽʡ ʚʧʨʘʚʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʥʝʩʪʠ ʟʘ ʜʫʞʢʠ ʩʧʽʣʴ-
ʥʠʡ ʤʥʦʞʥʠʢ, ʫ ʜʨʫʛʽʡ ï ʧʨʝʜʩʪʘʚʠʪʠ ʚʠʨʘʟ ʫ ʚʠʛʣʷʜʽ ʤʥʦʛʦʯʣʝʥʥʘ ʚʽʜ 
ʟʤʽʥʥʦʾ ʭ. 

 ʊʘʙʣʠʮʷ 1.3. 
ʇʨʠʢʣʘʜʠ ʚʚʝʜʝʥʥʷ ʟ ʢʣʘʚʽʘʪʫʨʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʠʤʚʦʣʽʚ ʜʦ ʚʧʨʘʚ 

ɿʘʚʜʘʥʥʷ ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʚʝʜʝʥʥʷ  ʈʝʟʫʣʴʪʘʪ 
442 26 yxyx ÖÖ-ÖÖ  2*x*  ^ y

2 
*(3 ï ^ x

3 
* ^ y

2
) )3(2 232 yxyx Ö-ÖÖÖ  

)2()( axax Ö-Ö-  ^ x
2 
ï

 
3 * a * x + 2* ^ a

2
 22 23 axax Ö+ÖÖ-  

 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʚʧʨʘʚʫ ʥʘ ʨʦʟʢʣʘʜʘʥʥʷ ʤʥʦʛʦʯʣʝʥʘ ʥʘ 
ʤʥʦʞʥʠʢʠ: aĿm

2
ïaĿnïbĿm

2
+cĿnïcĿm

2
+bĿn. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʛʘʣʴʥʫ ʩʭʝʤʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʟʘʩʦʙʘʤʠ ʊʝʨʄ. 
Á ɺʠʙʨʘʪʠ ʟʘʜʘʯʫ ʩʝʨʝʜʥʴʦʛʦ, ʜʦʩʪʘʪʥʴʦʛʦ ʯʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʽʚ 

ʩʢʣʘʜʥʦʩʪʽ ʽ ʟʘʚʘʥʪʘʞʠʪʠ ʾʾ. 
Á ʋ ʚʢʣʘʜʮʽ ɿʘʜʘʯʘ ʉʝʨʝʜʦʚʠʱʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʢʘʟʘʪʠ ʈʝʞʠʤ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ (ʇʝʨʝʚʽʨʢʘ ʢʨʦʢʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʘʙʦ ɸʚʪʦʤʘʪʠʯʥʠʡ, ɿʤʽʘh-
ʥʠʡ). ʈʝʞʠʤ ʇʝʨʝʚʽʨʢʘ ʢʨʦʢʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʙʠʨʘʪʠ ʥʘ 
ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʧʦʯʘʪʢʦʚʦ-
ʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʽ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ. ɸʚʪʦʤʘʪʠʯʥʠʡ ʽ ʟʤʽʰʘ-
ʥʠʡ ʨʝʞʠʤʠ ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʜʘʯ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʙʽʣʴʰ 
ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʩʚʦʻʥʠʭ 
ʨʘʥʽʰʝ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. ɸʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʜʦʮʽʣʴʥʦ ʟʘ-
ʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʜʦʩʪʘʪʥʴʦʛʦ ʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʽʚ ʩʢʣʘʜ-
ʥʦʩʪʽ ʥʘ ʝʪʘʧʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ 
ʯʘʩ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʋʯʝʥʴ ʤʦʞʝ ʟʦʩʝʨʝ-
ʜʠʪʠʩʷ ʥʘ ʩʫʪʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʝʪʦʜʽʚ. 
Á ʋ ʟʘʢʣʘʜʮʽ ʍʽʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʙʨʘʪʠ ʇʦʯʘʪʠ ʘʙʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦʶ ʧʽʢʪʦʛʨʘʤʦʶ. 
Á ʇʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ. ʋ ʨʝʞʠʤʽ ʇʝʨʝʚʽʨʢʘ ʢʨʦʢʫ ʨʦʟʚ'ʷʟʘʥ-

ʥ ̫ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʜʽʾ ʫ ʚʢʣʘʜʮʽ ɿʘʜʘʯʘ ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʢʦʤʘʥʜʫ ɺʠ-
ʢʦʥʘʪʠ ʢʨʦʢ. ʗʢʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʫʯʝʥʴ ʜʦʧʫʩʪʠʪʴ ʧʦʤʠ-
ʣʢʫ, ʪʦ ʥʘ çʩʚʽʪʣʦʬʦʨʽè ʩʧʨʘʚʘ ʟʦʰʠʪʘ ʩʧʘʣʘʭʥʝ ʯʝʨʚʦʥʝ ʩʚʽʪʣʦ. ɼʣʷ ʧʦ-
ʜʘʣʴʰʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʦ ʚʠʧʨʘʚʠʪʠ ʧʦʤʠʣʢʫ, ʦʩʢʽʣʴʢʠ 
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ʢʦʤʧôʶʪʝʨ çʚʽʜʤʦʚʠʪʴʩʷè ʚʽʜ ʟʘʧʠʩʫ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʚʠʨʘʟʫ. 
Á ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʣʽʜ ʟʥʘʡʪʠ ʫ ɼʦʚʽʜʥʠʢʫ ʩʧʨʘʚʘ 

ʚʢʣʘʜʢʫ ɺʽʜʧʦʚʽʜʽ ʽ ʦʙʨʘʪʠ ʢʦʤʘʥʜʫ ɿʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ (ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ 
ʢʣʘʚʽʰʫ ʤʠʰ,̔ ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʷ ʥʘʧʠʩʫ ʥʘʜ ʟʥʘʯ-
ʢʦʤ ʫ ʚʠʛʣʷʜʽ ʪʨʠʢʫʪʥʠʢʘ). 
Á ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʟʙʝʨʝʛʪʠ ʨʦʟʚôʷʟʘʥʥʷ. ʇʨʠ ʟʙʝʨʽʛʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʙʦʪʠ ʫ ʟʦʰʠʪʽ, ʩʣʽʜ ʚʢʘʟʫʚʘʪʠ ʪʝʤʫ ʫʨʦʢʫ (ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʯʠ ʚʠʙʨʘʪʠ ʽʟ 
ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ) ʽ ʥʦʤʝʨ ʫʨʦʢʫ. 

 
ʈʠʩ. 1.15. ʌʨʘʛʤʝʥʪ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʥʷ  

 

8. ʗʢ ̔ʥʽʮʽʶʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʴ ʚʠʨʘʟʽʚ ʟʘʩʦʙʦʤ? ʑʦʙ ʧʝ-
ʨʝʪʚʦʨʠʪʠ ʚʠʨʘʟ ʯʠ ʡʦʛʦ ʯʘʩʪʠʥʫ, ʚʠʨʘʟ ʩʣʽʜ ʚʠʜʽʣʠʪʠ. ɼʣʷ ʚʠʜʽʣʝʥʥʷ 
ʧʽʜʚʦʜʷʪʴ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʜʦ ʟʥʘʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ, ʟʥʘʢʘ ʨʽʚʥʦʩʪʽ 
ʯʠ ʜʫʞʦʢ, ʚ ʷʢʽ ʚʟʷʪʦ ʮʝʡ ʚʠʨʘʟ, ʟʥʘʢʘ ʩʠʩʪʝʤʠ ʯʠ ʩʫʢʫʧʥʦʩʪʽ ʽ ʥʘʪʠʩʢʫ-
ʶʪʴ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰ.̔ ɺʠʜʽʣʝʥʘ ʯʘʩʪʠʥʘ ʟʤʽʥʶʻ ʢʦʣʽʨ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘ-
ʪʠʩʢʫʶʪʴ ʧʨʘʚʫ ʢʣʘʚʽʰʫ ʤʠʰ ̔ʽ ʚʽʜʢʨʠʚʘʶʪʴ ɼʦʚʽʜʥʠʢ, ʱʦ ʤʽʩʪʠʪʴ ʚʢʣʘ-
ʜʢʠ ʨʽʟʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ. 
ʇʨʘʮʶʶʯʠ ʚ ʨʝʞʠʤʽ ʇʝʨʝʚʽʨʢʘ ʢʨʦʢʫ ʨʦʟʚôʷʟʘʥʥʷ ʯʘʩʪʦ ʚʠʙʠʨʘʶʪʴ 

ʚʢʣʘʜʢʫ ɿʘʤʽʥʘ ʨʽʚʥʠʭ ʽ ʟʘʥʦʩʷʪʴ ʫ ʚʽʜʚʝʜʝʥʫ ʢʦʤʽʨʢʫ ʧʝʨʝʪʚʦʨʝʥʠʡ ʚʠ-
ʨʘʟ. ɺ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʪʘ ʫ ʟʤʽʰʘʥʦʤʫ ʨʝʞʠʤʽ ʤʦʞʥʘ ʚʠʙʠʨʘʪʠ ʧʦʪʨʽʙʥʫ 
ʜʽʶ ʟ ɼʦʚʽʜʥʠʢʘ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʠʜʽʣʝʥʽʡ ʜʽʾ ʧʦʜʚʽʡʥʠʤ ʥʘʪʠʩʢʫʚʘʥʥʷʤ 
ʥʘ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰ ̔ʽʥʽʮʽʶʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʜʽʡ. ʅʘʧʨʠʢʣʘʜ, ʚ ʘʚʪʦʤʘ-
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ʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʧʦʜʚʽʡʥʠʤ çʥʘʪʠʩʢʫʚʘʥʥʷʤè ʢʫʨʩʦʨʦʤ ʧʦ ʟʥʘʢʫ ʩʫʤʠ 
ʽʥʽʮʽʶʻʪʴʩʷ ʟʚʝʜʝʥʥʷ ʧʦʜʽʙʥʠʭ ʜʦʜʘʥʢʽʚ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʧʦʨʷʜ, ʧʦ ʧʨʘʚʽʡ 
ʜʫʞʮʽ ï ʨʦʟʢʨʠʪʪʷ ʜʫʞʦʢ. 
ʑʦʙ ʟʤʽʥʠʪʠ ʧʦʨʷʜʦʢ ʜʦʜʘʥʢʽʚ ʫ ʚʠʨʘʟʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʢʣʘʜʢʫ 

ʜʦʚʽʜʥʠʢʘ ʇʝʨʝʩʪʘʥʦʚʢʘ ʜʦʜʘʥʢʽʚ ʘʙʦ çʧʝʨʝʪʷʛʫʶʪʴè ʚʢʘʟʽʚʥʠʢʦʤ ʤʠʰ ̔
ʧʨʠ ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʣʘʚʽʰʽ. ʇʨʠ ʮʴʦʤʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʩʪʨʽʣʦʯʢʘ, ʷʢʘ ʧʦʢʘ-
ʟʫʻ, ʢʫʜʠ ʤʦʞʥʘ ʚʠʨʘʟ ʚʩʪʘʚʠʪʠ. ɼʚʘ ʨʽʚʥʷʥʥʷ ʜʦʜʘʶʪʴ, ʧʝʨʝʪʷʛʫʶʯʠ 
ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ ʟʘ ʟʥʘʢ ʨʽʚʥʦʩʪʽ ʘʙʦ ʚʠʙʠʨʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʜʽʶ ʟ ɼʦʚʽʜʥʠ-
ʢʘ. ɸʥʘʣʦʛʽʯʥʦ ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʩʪʘʥʦʚʢʫ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ ʜʣʷ ʧʝʚʥʦʾ 
ʟʤʽʥʥʦʾ ʚ ʽʥʰʠʡ ʚʠʨʘʟ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʟʘʤʽʥʠ ʟʤʽʥʥʦʾ ʫ ʧʨʦ-
ʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʥʷ. 

9. ʈʦʟʚôʷʞʝʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʊʝʨʄ ʟʘʚʜʘʥʥʷ ˉ 96.8 (ʨʠʩ. 1.15) ʫ ʨʝʞʠʤʽ 
ʇʝʨʝʚʽʨʢʘ ʢʨʦʢʫ ʨʦʟʚôʷʟʘʥʥʷ. ʑʦʙ ʟʘʧʠʩʫʚʘʪʠ ʚʠʨʘʟʠ ʟ ʩʪʝʧʝʥʷʤʠ, ʚʚʽʤʢʥʝ-
ʤʦ ʧʘʥʝʣʴ ʨʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ (ʢʦʤʘʥʜʘ ɺʠʛʣʷʜ \ ʇʘʥʝʣʴ ʨʝʜʘʢʪʦʨʘ). 
Á ɺʠʜʽʣʠʤʦ ʜʽʶ ʚʽʜʥʽʤʘʥʥʷ ʫ ʚʠʨʘʟʽ aĿm

2
ïaĿn (ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʣʘ-

ʚʽʰʫ ʤʠʰ,̔ ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ ʩʠʤʚʦʣʦʤ çīè). ʑʦʙ ʟʘʧʠʩʘ-
ʪʠ ʚʠʨʘʟ ʟ ʚʠʥʝʩʝʥʠʤ ʟʘ ʜʫʞʢʠ ʩʧʽʣʴʥʠʤ ʤʥʦʞʥʠʢʦʤ, ʥʘʪʠʩʢʫʶʪʴ ʧʨʘʚʫ 
ʢʣʘʚʽʰʫ ʤʠʰ.̔ ʋ ʚʽʜʚʝʜʝʥʫ ʢʣʽʪʠʥʫ ʟʘʧʠʩʫʶʪʴ ʚʠʨʘʟ aĿ(m

2
ïn) (ʫ ʬʦʨʤʘʪʽ 

ʊʝʨʄ ʚʚʦʜʷʪʴ ʟ ʢʣʘʚʽʘʪʫʨʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ a*(^ m
2
ïn)) ʽ ʦʙʠʨʘ-

ʶʪʴ ʢʦʤʘʥʜʫ ʍʽʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ \ ɺʠʢʦʥʘʪʠ ʢʨʦʢ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʚ ʧʦʩ̫-
ʥʝʥʥʽ ʯʘʩʪʠʥʫ ʢʦʤʝʥʪʘʨʽʚ ʦʧʫʩʪʠʤʦ. 
Á ɿʛʨʫʧʫʻʤʦ ʜʦʜʘʥʢʠ ʟ ʤʥʦʞʥʠʢʦʤ b. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʥʝʩʝʤʦ ʜʦʜʘ-

ʥʦʢ bĿn (çʧʝʨʝʩʫʥʫʪʠè ʢʫʨʩʦʨʦʤ ʟʘ ʟʥʘʢ ʤʥʦʞʝʥʥʷ) ʜʦ ʚʠʨʘʟʫ ïbĿm
2
. 

Á ʋ ʚʠʨʘʟʽ ïbĿm
2
+bĿn ʚʠʜʽʣʠʤʦ ʜʽʶ ʜʦʜʘʚʘʥʥʷ ʽ ʟʘʤʽʥʠʤʦ ʚʠʨʘʟ ʥʘ 

ʪʦʪʦʞʥʦ ʨʽʚʥʠʡ ʟ ʚʠʥʝʩʝʥʠʤ ʟʘ ʜʫʞʢʠ ʤʥʦʞʥʠʢʦʤ ïbĿ(m
2
ïn). 

Á ʋ ʚʠʨʘʟʽ cĿnïcĿm
2
 ʚʠʜʽʣʠʤʦ ʜʽʶ ʚʽʜʥʽʤʘʥʥʷ ʽ ʚʠʥʝʩʝʤʦ ʟʘ ʜʫʞʢʠ 

ʩʧʽʣʴʥʠʡ ʤʥʦʞʥʠʢ ïcĿ(m
2
ïn). ʇʝʨʝʪʚʦʨʝʥʠʡ ʚʠʨʘʟ ʤʘʪʠʤʝ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

aĿ(m
2
ïn)ïbĿ(m

2
ïn)ïcĿ(m

2
ïn). 

Á ʋ ʚʠʨʘʟʽ aĿ(m
2
ïn)ïbĿ(m

2
ïn) ʚʠʜʽʣʷʻʤʦ ʜʽʶ ʚʽʜʥʽʤʘʥʥʷ (çīè ʧʝʨʝʜ 

b) ʽ ʚʠʥʦʩʠʤʦ ʟʘ ʜʫʞʢʠ ʩʧʽʣʴʥʠʡ ʤʥʦʞʥʠʢ m
2
ïn. 

Á ʋ ʚʠʨʘʟʽ (aïb)Ŀ(m
2
ïn)ïcĿ(m

2
ïn) ʚʠʜʽʣʷʻʤʦ ʜʽʶ ʚʽʜʥʽʤʘʥʥʷ (ʤʽʥʫʩ 

ʧʝʨʝʜ ʟʤʽʥʥʦʶ ʩ), ʚʠʥʦʩʠʤʦ ʟʘ ʜʫʞʢʠ ʩʧʽʣʴʥʠʡ ʤʥʦʞʥʠʢ m
2
ïn. 

Á ʆʪʨʠʤʘʻʤʦ ʚʠʨʘʟ (m
2
ïn)Ŀ(aïbïc). ʆʙʠʨʘʻʤʦ ʫ ʚʢʣʘʜʮʽ ɺʽʜʧʦʚʽʜʽ 

ʧʫʥʢʪ ɿʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ. 
Á ɿʙʝʨʽʛʘʻʤʦ ʨʦʟʚôʷʟʘʥʝ ʟʘʚʜʘʥʥʷ ʚ ʟʦʰʠʪʽ ʦʙʨʘʚʰʠ ʜʣʷ ʮʴʦʛʦ ʫ 

ʚʢʣʘʜʮʽ ʌʘʡʣ ʧʫʥʢʪ ɿʙʝʨʝʛʪʠ ʚ ʟʦʰʠʪʽ. ʋ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʻʪʴʩʷ ʧʨʠ 
ʮʴʦʤʫ ʟʘʧʠʩʫʻʤʦ ʪʝʤʫ çʈʦʟʢʣʘʜʘʥʥʷ ʥʘ ʤʥʦʞʥʠʢʠè ʽ ʫʨʦʢ ˉ1. ʇʽʩʣʷ 
ʮʴʦʛʦ ʤʦʞʥʘ ʚ ʟʦʰʠʪʽ ʧʝʨʝʛʣʷʥʫʪʠ ʨʦʟʚôʷʟʘʥʝ ʟʘʚʜʘʥʥʷ. 

10. ʇʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʚʥʷʥʥʷ ʯʠ 
ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʫʯʝʥʴ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʧʽʜʢʘʟʢʫ ʥʝ ʣʠʰʝ ʧʽʜ ʯʘʩ 
ʚʠʢʦʥʘʥʥʷ ʜʽʡ, ʘʣʝ ʡ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ, ʱʦ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ 
ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʠʭ ʷʢʦʩʪʝʡ ʫʯʥʷ. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʦʾ ʟʘʜʘʯʽ (ˉ158) ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʦʜʥʘʢ 
ʜʦʩʪʫʧʥʦʾ ʜʣʷ ʩʝʤʠʢʣʘʩʥʠʢʽʚ: ʛʦʩʪʨʽ ʢʫʪʠ ʤʽʞ ʙʽʩʝʢʪʨʠʩʘʤʠ ʚʥʫʪʨʽʰ-
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ʥʽʭ ʢʫʪʽʚ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ ʨʽʚʥʽ 50
ʦ
, 60

ʦ
, 70

ʦ
. ɺʠʟʥʘʯʠʪʠ ʚʥʫʪʨʽʰʥʽ ʢʫʪʠ 

ɸ(ʭ), ɺ(ʫ), ʉ(z) ʫ ʪʨʠʢʫʪʥʠʢʫ ɸɺʉ. 
ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʧʨʦʧʦʥʫʻʤʦ ʩʢʣʘʩʪʠ ʩʠʩʪʝʤʫ ʟ ʪʨʴʦʭ ʨʽʚ-

ʥʷʥʴ ʟ ʪʨʴʦʤʘ ʟʤʽʥʥʠʤʠ ʭ, ʫ, z (ʧʽʜʢʘʟʢʘ ʱʦʜʦ ʚʚʝʜʝʥʥʷ ʟʤʽʥʥʠʭ ʻ ʚ ʩʘʤʽʡ 
ʫʤʦʚʽ). ʑʦʙ ʩʢʣʘʩʪʠ ʩʠʩʪʝʤʫ, ʫʯʥʝʚʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʤʘʣʶʥʦʢ 
(ʨʠʩ. 1.16), ʧʨʠʛʘʜʘʪʠ ʦʟʥʘʯʝʥʥʷ ʙʽʩʝʢʪʨʠʩʠ ʢʫʪʘ ʪʨʠʢʫʪʥʠʢʘ ʪʘ ʚʣʘʩʪʠ-
ʚʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʢʫʪʘ ʪʨʠʢʫʪʥʠʢʘ. ɼʣʷ ʪʨʠʢʫʪʥʠʢʘ BOA ʢʫʪ BOD ī ʟʦ-

ʚʥʽʰʥʽʡ, ʪʦʤʫ ʤʦʞʝʤʦ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ 
A70

22
=+

yx . ɼʣʷ ʪʨʠʢʫʪʥʠ-

ʢʘ COB ʢʫʪ COF ī ʟʦʚʥʽʰʥʽʡ, ʪʦʤʫ A50
22
=+zy . ʊʨʝʪʻ ʨʽʚʥʷʥʥʷ 

ʦʪʨʠʤʘʻʤʦ ʜʣʷ ʪʨʠʢʫʪʥʠʢʘ COA, ʦʩʢʽʣʴʢʠ ʟʘ ʚʣʘʩʪʠʚʽʩʪʶ ʟʦʚʥʽʰʥʴʦʛʦ 

ʢʫʪʘ COD ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ A60
22
=+zx . ʈʦʟʚôʷʟʘʪʠ ʩʢʣʘʜʝʥʫ ʩʠʩʪʝʤʫ 

ʤʦʞʥʘ ʷʢ ʤʝʪʦʜʦʤ ʜʦʜʘʚʘʥʥʷ, ʪʘʢ ʽ ʤʝʪʦʜʦʤ ʧʽʜʩʪʘʥʦʚʢʠ. ʈʦʟʚôʷʟʫʚʘʥʥʷ 
ʟʘʜʘʯʽ ʜʦʧʦʤʦʞʝ ʫʯʥʝʚʽ ʢʨʘʱʝ ʫʩʚʽʜʦʤʠʪʠ ʨʦʣʴ ʘʣʛʝʙʨʘʾʯʥʠʭ ʤʝʪʦʜʽʚ ʫ 
ʚʠʚʯʝʥʥʽ ʛʝʦʤʝʪʨʽʾ. 

 
ʈʠʩ. 1.16. ʈʠʩʫʥʦʢ ʜʦ ʟʘʜʘʯʽ ˉ158 

 

ʈʦʟʚôʷʞʝʤʦ ʨʦʟʛʣʷʥʫʪʫ ʟʘʜʘʯʫ ʤʝʪʦʜʦʤ ʜʦʜʘʚʘʥʥʷ ʟʘʩʦʙʘʤʠ ʊʝʨʄ. 
ʋ ʚʽʢʥʽ ʤʦʜʫʣʷ ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʽʜʚʝʜʝʤʦ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʜʦ 
ʟʘʛʦʣʦʚʢʫ ɿʘʜʘʯʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʚʝʨʭʥʽʡ ʧʘʥʝʣʽ ʽ ʥʘʪʠʩʥʝʤʦ ʣʽʚʫ 
ʢʣʘʚʽʰʫ ʤʠʰ.̔ ɿôʷʚʠʪʴʩʷ ʥʘʧʠʩ ʈʝʞʠʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʑʝ ʨʘʟ ʥʘʪʠʩʥʝʤʦ 
ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰ ̔ʥʘ ʮʴʦʤʫ ʥʘʧʠʩʽ ʽ ʧʦʪʽʤ ʚʠʙʝʨʝʤʦ ʨʝʞʠʤ ɿʤʽʰʘʥʠʡ. 
ʋ ʚʢʣʘʜʮʽ ʍʽʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʠʙʠʨʘʻʤʦ ʢʦʤʘʥʜʫ ʇʦʯʘʪʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʅʘ ʧʘʥʝʣʽ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʟôʷʚʣʷʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ, ʧʨʦ-
ʩʪʘʚʣʷʻʤʦ ʚʽʜʤʽʪʢʫ ʙʽʣʷ ʥʘʧʠʩʫ ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝ-
ʜʘʢʪʦʨ ʬʦʨʤʫʣ, ʧʨʦʩʪʘʚʣʷʻʤʦ ʟʥʘʢ ʩʠʩʪʝʤʠ ç{è, ʟʘʧʠʩʫʻʤʦ ʪʨʠ ʨʽʚʥʷʥʥʷ, 
ʧʽʜʪʚʝʨʜʞʫʻʤʦ ʢʽʥʝʮʴ ʟʘʧʠʩʫ ī ʥʘʪʠʩʢʫʻʤʦ ʢʥʦʧʢʫ ɺʠʢʦʥʘʪʠ (ʨʠʩ. 1.17). 
ʋ ʚʢʣʘʜʮʽ ʍʽʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʠʙʠʨʘʻʤʦ ɺʠʢʦʥʘʪʠ ʢʨʦʢ. ʋ ʨʘʟʽ ʫʪʨʫʜʥʝʥ-
ʥʷ ʟʽ ʩʢʣʘʜʘʥʥʷʤ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʫʯʝʥʴ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʧʽʜʢʘʟʢʫ ʽ ʩʢʣʘ-
ʩʪʠ ʩʠʩʪʝʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʢʥʦʧʢʘ ʉʢʣʘʩʪʠ). 
ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʧʽʜʢʘʟʢʠ ʙʫʜʝ ʟʨʦʙʣʝʥʦ ʟʘʧʠʩ ʧʨʦ ʪʝ, ʱʦ ʩʠʩʪʝʤʫ ʩʢʣʘʜʝ-
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ʥʦ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ.  
ɺʠʧʠʰʝʤʦ ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʜʽʡ (ʨʝʞʠʤ ɿʤʽʰʘʥʠʡ). 
Á ʇʦʤʥʦʞʠʤʦ ʧʝʨʰʝ ʟ ʫʪʚʦʨʝʥʠʭ ʨʽʚʥʷʥʴ ʥʘ -2, ʱʦʙ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʜʦʜʘʪʠ ʡʦʛʦ ʜʦ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʧʽʜʚʝʜʝʤʦ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔
ʜʦ ʟʥʘʢʫ ʨʽʚʥʦʩʪʽ ʫ ʧʝʨʰʦʤʫ ʨʽʚʥʷʥʥʽ ʪʘ ʥʘʪʠʩʥʝʤʦ ʩʧʦʯʘʪʢʫ ʣʽʚʫ, ʘ ʧʦ-
ʪʽʤ ʧʨʘʚʫ ʢʣʘʚʽʰʫ ʤʠʰ.̔ ʋ ʜʦʚʽʜʥʠʢʫ ʩʧʨʘʚʘ ʚʠʙʠʨʘʻʤʦ ʦʧʝʨʘʮʽʶ ʤʥʦ-
ʞʝʥʥʷ (ʩ Ā ɸ= ʩ Āɺ) ʽ ʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ, ʚʚʦʜʠʤʦ ʤʥʦʞʥʠʢ -2, ʚʠ-
ʢʦʥʫʻʤʦ ʦʧʝʨʘʮʽʶ. ɸʥʘʣʦʛʽʯʥʦ ʤʥʦʞʠʤʦ ʥʘ 2 ʜʨʫʛʝ ʽ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ. 
ʆʪʨʠʤʘʻʤʦ ʩʠʩʪʝʤʫ ʟ ʪʨʴʦʭ ʨʽʚʥʷʥʴ: īyī z=ī100, x + z =120, y + x=140. 

 
ʈʠʩ.1.17. ɺʽʢʥʦ ʚʚʝʜʝʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʜʦ ʟʘʜʘʯʽ ˉ158 

Á ɼʦʜʘʻʤʦ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ īyī z=ī100 ʜʦ ʜʨʫʛʦʛʦ x + z =120. ɼʣʷ 
ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʘ ʟʥʘʢ ʨʽʚʥʦʩʪʽ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ çʧʝʨʝʪʷʛʥʫʪʠè ʜʦ ʟʥʘʢʘ 
ʨʽʚʥʦʩʪʽ ʜʨʫʛʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʠʪʠʩʥʫʚʰʠ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰ ̔ʽ ʚʽʜʧʫʩʪʠʪʠ 
ʢʣʘʚʽʰʫ. ʆʪʨʠʤʘʻʤʦ  ʨʽʚʥʷʥʥʷ x + z ï ʫ ī z=ī100+120. 
Á ɿʚʦʜʠʤʦ ʚ ʨʽʚʥʷʥʥʽ ʧʦʜʽʙʥʽ ʜʦʜʘʥʢʠ (çʧʝʨʝʪʷʛʫʻʤʦè ʜʦʜʘʥʦʢ z 

ʪʘʢ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʠʨʘʟ z ī z). ʇʦʜʘʣʴʰʝ ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʫ ʽʥʽʮʽʶʻʤʦ 
ʧʦʜʚʽʡʥʠʤ ʥʘʪʠʩʢʫʚʘʥʥʷʤ ʣʽʚʦʾ ʢʣʘʚʽʰʽ ʤʠʰ,̔ ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʨʦʟ-
ʪʘʰʦʚʘʥʠʡ ʥʘ ʟʥʘʢʦʤ ʚʽʜʧʦʚʽʜʥʦʾ ʦʧʝʨʘʮʽʾ. ʄʘʻʤʦ ʭīʫ=20. 
Á ɼʦʜʘʻʤʦ ʦʪʨʠʤʘʥʝ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ʜʦ ʪʨʝʪʴʦʛʦ. ʋ ʧʦʜʘʣʴʰʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʟʚʝʩʪʠ ʧʦʜʽʙʥʽ ʜʦʜʘʥʢʠ ʽ ʦʪʨʠʤʘʪʠ ʚʠʨʘʟ ʜʣʷ ʟʤʽʥʥʦʾ ʭ. 
Á ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʟʤʽʥʥʫ ʭ ʧʦʪʨʽʙʥʦ ʚʠʢʣʶʯʠʪʠ ʟ ʜʨʫʛʦʛʦ ʨʽʚ-

ʥʷʥʥʷ, ʧʽʜʩʪʘʚʠʚʰʠ ʚ ʮʝ ʨʽʚʥʷʥʥʷ ʟʥʘʡʜʝʥʝ ʟʥʘʯʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ 
ʧʝʨʝʪʷʛʥʫʪʠ ʤʠʰʝʁ  ʟʤʽʥʥʫ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʟ ʦʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʚ ʽʥʰʝ ʥʘ 
ʤʽʩʮʝ ʚʭʦʜʞʝʥʥʷ ʜʘʥʦʾ ʟʤʽʥʥʦʾ ʽ ʚʽʜʧʫʩʪʠʪʠ ʢʥʦʧʢʫ ʤʠʰ.̔ 
Á ɼʘʣʽ ʩʣʽʜ ʩʧʨʦʩʪʠʪʠ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ʽ ʟʥʘʡʪʠ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʤʽʥʥʦʾ ʫ. 
Á ʇʽʩʣʷ ʮʴʦʛʦ ʟ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ʚʠʢʣʶʯʘʶʪʴ ʟʤʽʥʥʫ ʫ ʪʘ ʦʙʯʠʩ-

ʣʶʶʪʴ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʤʽʥʥʦʾ z. 
Á ɿʘʧʠʩʫʶʪʴ ʚʽʜʧʦʚʽʜʴ ʟʘʜʘʯʽ ʽ ʟʙʝʨʽʛʘʶʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʫ ʟʦʰʠʪʽ. 
11. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʜʦʧʦʚʥʝʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʘʣʛʝʙʨʘʾʯʥʠʭ ʟʘʜʘʯ çɸʣ-

ʛʝʙʨʘ, 7-9 ʢʣʘʩè ʨʦʟʚôʷʟʘʥʥʷʤ ʥʝʨʽʚʥʦʩʪʽ 2x
2
ï3x+1Ó0 (ʌʘʡʣ \ʅʘʚʯʘʣʴʥʘ ʧʨʦ-

ʛʨʘʤʘ \ 9 ʢʣʘʩ). 
1) ʅʘʣʘʰʪʦʚʫʻʤʦʩʴ ʥʘ ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ 9-ʛʦ ʢʣʘʩʫ, ʟʘʚʘʥʪʘʞʫʻʤʦ 
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ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ (ɯʥʩʪʨʫʤʝʥʪʠ \ ʉʝʨʝʜʦʚʠʱʝ 
ʨʦʟʚôʷʟʘʥʥʷ), ʦʙʠʨʘʻʤʦ ʚʢʣʘʜʢʫ ɿʘʜʘʯʘ \ ʅʦʚʘ ʟʘʜʘʯʘ \ ʅʝʨʽʚʥʦʩʪʽ \ ɸʣʛʝ-
ʙʨʘʾʯʥʘ ʥʝʨʽʚʥʽʩʪʴ, ʟʘʧʠʩʫʻʤʦ ʫ ʚʽʜʚʝʜʝʥʫ ʢʦʤʽʨʢʫ ʬʦʨʤʫʣʫ 2x

2
ï3x+1Ó0. 

ɼʣʷ ʟʘʧʠʩʫ ʬʦʨʤʫʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʥʝʣʴ ʈʝʜʘʢʪʦʨʘ ʬʦʨʤʫʣ. 
2) ɺ ʉʝʨʝʜʦʚʠʱʽ ʨʦʟʚôʷʟʘʥʥʷ ʧʝʨʰʽ ʢʨʦʢʠ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ʧʦʜʘʥʦ 
ʥʘ ʨʠʩ. 1.18, ʚ ʨʝʞʠʤʽ ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘ ʨʠʩ. 1.19. ʑʦʙ ʚʠʜʽʣʠʪʠ ʥʝʨʽʚ-
ʥʽʩʪʴ (ʚʠʜʽʣʝʥʠʡ ʟʘʧʠʩ ʟʤʽʥʶʻ ʢʦʣʽʨ), ʧʽʜʚʦʜʠʤʦ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʜʦ ʟʥʘ-
ʢʘ ʥʝʨʽʚʥʦʩʪʽ, ʥʘʪʠʩʢʫʻʤʦ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰ.̔ ʑʦʙ ʚʽʜʢʨʠʪʠ ɼʦʚʽʜʥʠʢ 
ʜʣʷ ʚʠʙʦʨʫ ʢʨʦʢʫ ʨʦʟʚôʷʟʘʥʥʷ, ʥʘʪʠʩʢʫʻʤʦ ʧʨʘʚʫ ʢʣʘʚʽʰʫ ʤʠʰ ̔ʧʨʠ ʚʠ-
ʜʽʣʝʥʦʤʫ ʚʠʨʘʟʽ. ɼʘʣʽ ʚʠʙʠʨʘʶʪʴ ʫ ʚʢʣʘʜʮʽ ʅʝʨʽʚʥʦʩʪʽ ʜʽʶ ʈʦʟʚôʷʟʘʪʠ 
ʥʝʨʽʚʥʽʩʪʴ \ ʉʢʣʘʩʪʠ ʚʽʜʧʦʚʽʜʥʝ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ. 

 
ʈʠʩ. 1.18. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʽʢʥʘ ʉʝʨʝʜʦʚʠʱʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʣʷ 9 ʢʣʘʩʫ 

3) ɺʠʜʽʣʷʻʤʦ ʫʪʚʦʨʝʥʝ ʨʽʚʥʷʥʥʷ (ʟʘ ʟʥʘʢ ç = è) ʽ ʦʙʠʨʘʻʤʦ ʢʦʤʘʥʜʫ 
ʈʽʚʥʷʥʥʷ \ ʂʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ \ ʆʙʯʠʩʣʠʪʠ ʜʠʩʢʨʠʤʽʥʘʥʪ ʨʽʚʥʷʥʥʷ. ʋ 
ʧʦʣʽ ʨʦʟʚôʷʟʘʥʥʷ ʟôʷʚʣʷʻʪʴʩʷ ʚʠʨʘʟ D=(ï3)

2 
- 4Ā2Ā1. ɺʠʜʽʣʷʻʤʦ ʚʠʨʘʟ 

(ī3)
2  
ī 4Ā2Ā1 (ʟʘ ʟʥʘʢ ʦʧʝʨʘʮʽʾ ʚʽʜʥʽʤʘʥʥʷ), ʚʽʜʢʨʠʚʘʻʤʦ ɼʦʚʽʜʥʠʢ ʜʣʷ ʚʠ-

ʙʦʨʫ ʢʨʦʢʫ ʆʙʨʘʥʝ \ ɿʘʤʽʥʘ ʨʽʚʥʠʭ, ʟʘʥʦʩʠʤʦ ʫ ʚʽʜʚʝʜʝʥʫ ʢʦʤʽʨʢʫ ʟʥʘ-
ʯʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʘ 1. 

4) ɺʠʙʠʨʘʻʤʦ ʟ ʜʦʚʽʜʥʠʢʘ ʢʦʤʘʥʜʫ ʈʦʟʚôʷʟʘʪʠ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ, 
ʧʦʧʝʨʝʜʥʴʦ ʚʠʜʽʣʠʚʰʠ ʨʽʚʥʷʥʥʷ ʪʘ ʡʦʛʦ ʜʠʩʢʨʠʤʽʥʘʥʪ (ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ 
ʢʣʘʚʽʰʫ ʤʠʰ,̔ ʢʦʣʠ ʾʾ ʚʢʘʟʽʚʥʠʢ ʨʦʟʤʽʱʝʥʠʡ ʥʘʜ ʩʠʤʚʦʣʦʤ ç{è). 

5) ʉʧʨʦʱʫʻʤʦ ʚʠʨʘʟʠ ʜʣʷ ʢʦʨʝʥʽʚ, ʚʠʙʨʘʚʰʠ ʜʽʶ ɿʘʤʽʥʘ ʨʽʚʥʠʭ. 
6) ɿʘʧʠʩʫʻʤʦ ʨʦʟʚôʷʟʢʠ ʥʝʨʽʚʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʚʠʜʽʣʷʻʤʦ ʥʝʨʽʚʥʽʩʪʴ ʪʘ 

ʋʤʦʚʘ ʟʘʜʘʯʽ 
 

ʇʦʣʝ ʈʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ 
 

ʉʠʛʥʘʣ ʧʨʘʚʠʣʴʥʦʩʪʽ 
 

ʇʦʣʝ ɼʦʚʽʜʥʠʢ 
 

ɺʽʜʧʦʚʽʜʴ 
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ʟʥʘʡʜʝʥʽ ʨʦʟʚôʷʟʢʠ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ ("{") ʽ ʦʙʠʨʘʻʤʦ ʌʦʨʤʫʣʫ ʨʦʟʚôʷʟʘʥʥʷ 
ʟʘʣʝʞʥʦ ʚʽʜ ʟʥʘʢʘ ʩʪʘʨʰʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʽ ʟʥʘʯʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʘ. 

7) ɼʣʷ ʢʦʞʥʦʾ ʟ ʧʨʦʩʪʠʭ ʣʽʥʽʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʟʘʧʠʩʫʻʤʦ ʨʦʟʚôʷʟʘʥʥʷ 
ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʚʘʣʫ (ʈʦʟʚôʷʟʘʪʠ ʥʘʡʧʨʦʩʪʽʰʫ ʣʽʥʽʡʥʫ ʥʝʨʽʚʥʽʩʪʴ). 

8) ɿʘʧʠʩʫʻʤʦ ʨʦʟʚôʷʟʦʢ ʜʘʥʦʾ ʥʝʨʽʚʥʦʩʪʽ ʷʢ ʦʙôʻʜʥʘʥʥʷ ʽʥʪʝʨʚʘʣʽʚ 
(ʉʫʢʫʧʥʦʩʪʽ \ ʆʙôʻʜʥʘʥʥʷ ʨʦʟʚôʷʟʢʽʚ). 

9) ɿʘʧʠʩʫʻʤʦ ʚʽʜʧʦʚʽʜʴ ʽ ʟʙʝʨʽʛʘʻʤʦ ʨʦʟʚôʷʟʘʥʫ ʥʝʨʽʚʥʽʩʪʴ. 
 

 
ʈʠʩ. 1.19. ɺʽʢʥʦ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ʋʨʦʢ ʘʣʛʝʙʨʠ 

 

ʗʢʱʦ ʚʢʣʶʯʠʪʠ ʜʘʥʫ ʥʝʨʽʚʥʽʩʪʴ ʜʦ ʫʨʦʢʫ, ʪʦ ʤʦʞʥʘ ʙʫʜʝ ʟʜʽʡʩʥʶ-
ʚʘʪʠ ʧʦʢʨʦʢʦʚʝ ʚʽʜʪʚʦʨʝʥʥʷ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ. ɺ̔ ʜ ʨʝʞʠʤʫ ʧʦʢʨʦʢʦʚʦʛʦ ʧʝ-
ʨʝʛʣʷʜʫ ʟʘʚʜʘʥʥʷ ʫʯʝʥʴ ʤʦʞʝ ʧʝʨʝʡʪʠ ʜʦ ʉʝʨʝʜʦʚʠʱʘ ʨʦʟʚôʷʟʘʥʥʷ ʽ ʧʨʦ-
ʜʦʚʞʠʪʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʦʟʧʦʯʘʪʦʾ ʟʘʜʘʯʽ. 

12. ʇʦʜʘʤʦ ʫ ʪʘʙʣ. 1.4 ʩʧʨʘʚʘ ʢʦʤʝʥʪʘʨʽ ʜʦ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚ-
ʥʷʥʥʷ (ʭ

2
+3Āʭ)

2
-2Ŀ(ʭ

2
+3Āʭ) -3=0, ʘ ʟʣʽʚʘ ī ʟʘʧʠʩʠ ʟ ʉʝʨʝʜʦʚʠʱʘ ʨʦʟʚôʷʟʘʥʥʷ.  

ɼʘʥʝ ʨʽʚʥʷʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʥʦʛʦ, ʪʦʤʫ ʦʙʠʨʘʻʤʦ ʚʽʜʧʦʚʽʜʥʫ 
ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ (ʌʘʡʣ \ ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ \ 8 ʢʣʘʩ). ɺʠʜʽʣʝʥʥʷ 
ʚʠʨʘʟʫ ʟʜʽʡʩʥʶʻʤʦ ʥʘʪʠʩʢʫʚʘʥʥʷʤ ʣʽʚʦʾ ʢʣʘʚʽʰʽ ʤʠʰ,̔ ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ 
ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ ʟʥʘʢʦʤ ʦʧʝʨʘʮʽʾ, ʜʫʞʢʦʶ ʪʦʱʦ. ɺʽʜʢʨʠʚʘʻʤʦ ɼʦʚʽʜʥʠʢ 
ʥʘʪʠʩʢʫʚʘʥʥʷʤ ʧʨʘʚʦʾ ʢʣʘʚʽʰʽ. ɺʠʢʦʥʘʥʥʷ ʜʽʾ ʟ ɼʦʚʽʜʥʠʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʥʘʪʠʩʢʫʚʘʥʥʷʤ ʣʽʚʦʾ ʢʣʘʚʽʰʽ, ʢʦʣʠ ʢʫʨʩʦʨ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ ʧʽʢʪʦʛʨʘʤʦʶ 
ʫ ʚʠʛʣʷʜʽ ʪʨʠʢʫʪʥʠʢʘ. ʆʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʝ ʨʦʟôʷʩʥʝʥʥʷ ʱʦʜʦ ʬʦʨʤʘʪʫ 
ʟʘʧʠʩʫ ʚʠʨʘʟʫ ʤʦʞʥʘ, ʷʢʱʦ ʚʢʘʟʘʪʠ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʧʽʢʪʦʛʨʘʤʫ ʫ ʚʠʛʣʷʜʽ 
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ʚʽʜʢʨʠʪʦʾ ʨʫʢʠ. ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʟʘʧʠʩʫʶʪʴ ʚʽʜʧʦʚʽʜʴ, ʟʙʝʨʽʛʘʶʪʴ 
ʟʘʜʘʯʫ ʫ ʪʝʤʽ çʂʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷè. 

ʊʘʙʣʠʮʷ 1.4. 
ʂʦʤʝʥʪʘʨʽ ʜʦ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʥʷ, ̫ ʢʝ ʟʚʦʜʠʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʥʦʛʦ 

ʈʦʟʚôʷʟʘʪʠ ʨʽʚʥʷʥʥʷ 
(ʭ

2
+3Āʭ)

2
-2Ŀ(ʭ

2
+3Āʭ) -3=0 

ɼʣʷ ʟʘʧʠʩʫ ʨʽʚʥʷʥʥʷ ʚʚʦʜʠʤʦ ʟ ʢʣʘʚʽʘ-
ʪʫʨʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ 
^(^x

2
+3*x)

2
ï2*(^x

2
+3*x)ī3=0. 

ʂʨʦʢ 1. ʇʦʯʥʝʤʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
(ʭ

2
+3Āʭ)

2
-2Ŀ(ʭ

2
+3Āʭ) -3=0 

ʂʨʦʢ 1. ʇʫʥʢʪ ʈʦʟʚôʷʟʫʚʘʥʥʷ \ ʇʦʯʘʪʠ 

ʂʨʦʢ 2. ʇʦʟʥʘʯʠʤʦ ʚʠʨʘʟ ʥʦ-
ʚʦʶ ʟʤʽʥʥʦʶ. 
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ʂʨʦʢ 2. ɺʠʜʽʣʷʻʤʦ ʚʠʨʘʟ ʭ
2
+3Āʭ (ʟʘ ʟʥʘʢ 

ç+è) ʜʣʷ ʟʘʤʽʥʠ ʥʦʚʦʶ ʟʤʽʥʥʦʶ. ʋ ʚʢʣʘ-
ʜʮʽ ʜʦʚʽʜʥʠʢʘ ɿʤʽʥʥʽ \ ɿʘʤʽʥʘ ʚʠʨʘʟʫ ʥʘ 
ʟʤʽʥʥʫ ʚʠʙʠʨʘʻʤʦ ʜʽʶ ʇʦʟʥʘʯʠʤʦ ʚʠʨʘʟ 
ʟʤʽʥʥʦʶ, ʚʚʦʜʠʤʦ ʥʘʟʚʫ ʟʤʽʥʥʦʾ ʘ. 

ʂʨʦʢ 3. ʆʙʯʠʩʣʠʤʦ ʜʠʩʢʨʠʤʽ-
ʥʘʥʪ ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ. 
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ʂʨʦʢ 3. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʘ 
ʢʚʘʜʨʘʪʥʦʛʦ ʨʽʚʥʷʥʥʷ ʚʠʜʽʣʷʻʤʦ ʨʽʚ-
ʥʷʥʥʷ ʟʘ ʟʥʘʢ ç=è. ʋ ʚʢʣʘʜʮʽ ʈʽʚʥʷʥʥʷ \ 
ʂʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ ʚʠʙʠʨʘʻʤʦ ʽ ʚʠʢʦ-
ʥʫʻʤʦ ʜʽʶ ʆʙʯʠʩʣʠʪʠ ʜʠʩʢʨʠʤʽʥʘʥʪ. 

ʂʨʦʢ 4. ɿʘʤʽʥʠʤʦ ʚʠʨʘʟ ʥʘ ʨʽʚʥʠʡ 
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ʂʨʦʢ 4. ʉʧʨʦʩʪʠʤʦ ʚʠʨʘʟ ʜʣʷ ʜʠʩʢʨʠ-
ʤ̔ ʥʘʥʪʘ. ɺʠʜʽʣʠʤʦ ʚʠʨʘʟ ʟʘ ʟʥʘʢ ç+è ʽ, 
ʦʙʨʘʚʰʠ ɿʘʤʽʥʫ ʨʽʚʥʠʭ, ʚʚʝʜʝʤʦ ʯʠʩʣʦ 
16. 

ʂʨʦʢ 5. ɿʥʘʡʜʝʤʦ 
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ʂʨʦʢ 5. ɺʠʟʥʘʯʠʚʰʠ ʟʥʘʢ ʜʠʩʢʨʠʤʽʥʘʥ-
ʪʘ, ʟʥʘʡʜʝʤʦ ʢʽʣʴʢʽʩʪʴ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʥʷ 
ʪʘ ʟʘʧʠʰʝʤʦ ʚʽʜʧʦʚʽʜʥʫ ʬʦʨʤʫʣʫ ʡʦʛʦ 
ʢʦʨʝʥʽʚ. ɺʠʜʽʣʷʶʪʴ ʨʽʚʥʷʥʥʷ ʽ ʡʦʛʦ 
ʜʠʩʢʨʠʤʽʥʘʥʪ ʟʘ ʚʥʫʪʨʽʰʥʶ ʬʽʛʫʨʥʫ 
ʜʫʞʢʫ. ʋ ʚʢʣʘʜʮʽ ʈʽʚʥʷʥʥʷ \ ʂʚʘʜʨʘʪʥʽ 
ʨʽʚʥʷʥʥʷ ʚʠʙʠʨʘʻʤʦ ʽ ʚʠʢʦʥʫʻʤʦ ʜʽʶ 
ʈʦʟʚôʷʟʘʪʠ ʢʚʘʜʨʘʪʥʝ ʨʽʚʥʷʥʥʷ. 

ʂʨʦʢ 6. ɿʘʤʽʥʠʤʦ ʚʠʨʘʟ ʥʘ ʨʽʚ-
ʥʠʡ 

ʂʨʦʢ 6. ʉʧʨʦʩʪʠʤʦ ʚʠʨʘʟʠ ʜʣʷ ʢʦʨʝʥʽʚ 
ʨʽʚʥʷʥʥʷ. ɺʠʜʽʣʠʤʦ ʚʠʨʘʟ ʜʣʷ ʧʝʨʰʦʛʦ 
ʢʦʨʝʥʷ (ʟʘ ʨʠʩʢʫ ʜʨʦʙʫ) ʽ ʟʘʤʽʥʠʤʦ ʡʦʛʦ 
ʥʘ ʨʽʚʥʠʡ ʚʠʨʘʟ 3 (ʚʢʣʘʜʢʘ ʆʙʨʘʥʝ \ 
ɿʘʤʽʥʘ ʨʽʚʥʠʭ). 
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ʂʨʦʢ 7. ɿʘʤʽʥʠʤʦ ʚʠʨʘʟ ʥʘ ʨʽʚ-
ʥʠʡ 
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 ʂʨʦʢ 7. ɺʠʜʽʣʠʤʦ ʚʠʨʘʟ ʜʣʷ ʜʨʫʛʦʛʦ 
ʢʦʨʝʥʷ (ʟʘ ʨʠʩʢʫ ʜʨʦʙʫ) ʽ ʟʘʤʽʥʠʤʦ ʡʦʛʦ 
ʥʘ ʨʽʚʥʠʡ ʚʠʨʘʟ ī1 (ʚʢʣʘʜʢʘ ʆʙʨʘʥʝ \ 
ɿʘʤʽʥʘ ʨʽʚʥʠʭ).  

ʂʨʦʢ 8. ʇʝʨʝʪʚʦʨʠʤʦ ʩʠʩʪʝʤʫ 
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ʂʨʦʢ 8. ʇʝʨʝʡʜʝʤʦ ʜʦ ʩʫʢʫʧʥʦʩʪʽ ʜʚʦʭ 
ʩʠʩʪʝʤ. ɺʠʜʽʣʠʤʦ ʩʠʩʪʝʤʫ (ʟʘ ʬʽʛʫʨʥʫ 
ʜʫʞʢʫ) ʽ ʫ ʚʢʣʘʜʮʽ ʆʙʨʘʥʝ \ ʇʝʨʝʪʚʦ-
ʨʝʥʥʷ ʚʠʢʦʥʘʻʤʦ ʢʦʤʘʥʜʫ ʇʝʨʝʡʜʝʤʦ 
ʜʦ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʽʚ. 
 

ʂʨʦʢ 9. ʇʝʨʝʪʚʦʨʠʤʦ ʚʠʨʘʟ 

é
é
é
é
é

ê

è

í
ì
ë

Ö+=

-=

í
ì
ë

Ö+=

=Ö+

ʭʭʘ

ʘ

ʭʭʘ

ʭʭ

3

1

3

33

2

2

2

 

ʂʨʦʢ 10. ... 

ʂʨʦʢ 9. ʇ̔ʜʩʪʘʚʠʤʦ ʟʥʘʡʜʝʥʽ ʟʥʘʯʝʥʥʷ 
ʜʣʷ ʟʤʽʥʥʦʾ ʘ. ɼʣʷ ʮʴʦʛʦ, ʧʨʠʪʠʩʥʫʚʰʠ 
ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰ,̔ ʧʝʨʝʤʽʱʫʻʤʦ ʚʢʘʟʽ-
ʚʥʠʢ ʤʠʰ ̔ ʚʽʜ ʟʤʽʥʥʦʾ ʘ ʫ ʚʠʨʘʟʽ 
a=ʭ

2
+3Āʭ ʚ ʧʝʨʰʽʡ ʩʠʩʪʝʤʽ ʜʦ ʟʤʽʥʥʦʾ ʘ 

ʫ ʚʠʨʘʟʽ ʘ = 3 (ʟʤʽʥʥʫ ʘ ʜʦ ʟʤʽʥʥʦʾ ʘ). 
ɸʥʘʣʦʛʽʯʥʦ ʜʣʷ ʢʨʦʢʫ 10. 

ʂʨʦʢ 11, 12. 
ɺʠʜʘʣʠʤʦ ʟ ʩʠʩʪʝʤʠ ʪʽ ʾʾ ʯʣʝʥʠ, 
ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʘʥʦʾ ʟʤʽʥʥʦʾ. 
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ʂʨʦʢ 11, 12. ɺʠʜʘʣʷʻʤʦ ʟ ʩʫʢʫʧʥʦʩʪʽ 
ʩʠʩʪʝʤ ʟʤʽʥʥʫ ʘ. ɼʣʷ ʮʴʦʛʦ ʚʠʜʽʣʷʻʤʦ 
ʟʤʽʥʥʫ ʘ ʫ ʚʠʨʘʟʽ ʘ =3, ʘ ʧʦʪʽʤ ʫ ʚʢʣʘʜ-
ʮʽ ɿʤʽʥʥʽ ʚʠʙʠʨʘʻʤʦ ʽ ʚʠʢʦʥʫʻʤʦ ʜʽʶ 
ɺʠʜʘʣʠʪʠ ʟ ʩʠʩʪʝʤʠ ʪʽ ʾʾ ʯʣʝʥʠ, ʷʢʽ 
ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʘʥʦʾ ʟʤʽʥʥʦʾ. 

ʂʨʦʢ 13. ʄʘʻʤʦ ʢʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷ ʚʽʜ ʭ. 
 

13. ɹʽʙʣʽʦʪʝʢʘ ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʫʚʘʥʴ ʻ ʜʦʧʦʚʥʝʥʥʷʤ ʙʽʙʣʽʦʪʝʢʠ ʦʧʦ-
ʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ ʽ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ ɻʨʘʬʽʢʠ. ɿʘ ʜʦʧʦʤʦ-
ʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ɻʨʘʬʽʢʠ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ 
ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʰʫʢʘʪʠ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʦʙʫ-
ʜʦʚʘʥʦʾ ʢʨʠʚʦʾ ʪʘ ʧʨʷʤʦʾ, ʜʚʦʭ ʧʨʷʤʠʭ, ʜʚʦʭ ʢʽʣ ʪʘ ʽʥ. ʇʨʦʛʨʘʤʥʠʡ ʤʦ-
ʜʫʣʴ ɻʨʘʬʽʢʠ ʤʘʻ ʜʚʘ ʨʝʞʠʤʠ ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʜʘʯ ʥʘ ʛʨʘʬʽʯʥʽ ʧʦʙʫʜʫ-
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ʚʘʥʥʷ ï ʚʣʘʩʥʝ ʇʦʙʫʜʫʚʘʥʥʷ (ʨʠʩ. 1.20) ʪʘ ɼʝʤʦʥʩʪʨʘʮʽʷ (ʨʠʩ. 1.21). ʂʦ-
ʞʥʘ ʽʟ ʟʘʜʘʯ ʤʘʻ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ, ʨʦʟʚôʷʟʘʥʘ ʪʘ ʟʙʝʨʝʞʝʥʘ ʢʦʨʠʩʪʫ-
ʚʘʯʝʤ. ʈʦʟʚôʷʟʘʥʽ ʟʘʜʘʯʽ ʟʘ ʧʨʦʛʨʘʤʦʶ 9-ʛʦ ʢʣʘʩʫ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʘʧʮʽ 
C:\Program Files\SL Edu Soft\Benazone\modules\ben.class.9\libgeomt\tasks. 
ɿʘʜʘʯʽ, ʷʢʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʫ ʨʝʞʠʤʽ ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʥʝ ʧʨʠʟ-

ʥʘʯʝʥʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚ ʙʽʙʣʽʦʪʝʮʽ ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʫʚʘʥʴ ʪʘ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʫ ʩʢʣʘʜʽ ʫʨʦʢʫ. ʋʯʠʪʝʣʴ ʤʘʻ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʮʠʤ ʨʝʞʠʤʦʤ ʜʣʷ ʜʝ-
ʤʦʥʩʪʨʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʤʦʜʫʣʽ ɻʨʘʬʽʢʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 
ʜʦʩʣʽʜʞʫʚʘʪʠ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʭ ʟʤʽʥʥʠʭ ʛʨʘʬʽʯʥʦ, ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠ-
ʪʠ ʥʝʟʘʣʝʞʥʫ ʟʤʽʥʥʫ, ʘ ʽʥʰʠʤ ʟʤʽʥʥʠʤ ʥʘʜʘʪʠ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ, ʨʦʟʛʣʷ-
ʜʘʶʯʠ ʾʭ ʷʢ ʢʦʥʩʪʘʥʪʠ ʪʘ ʧʘʨʘʤʝʪʨʠ. ʆʪʨʠʤʘʥʫ ʬʫʥʢʮʽʶ ʚʽʜ ʦʜʥʽʻʾ ʟʤʽʥ-
ʥʦʾ ʜʦʩʣʽʜʞʫʶʪʴ ʛʨʘʬʽʯʥʠʤ ʤʝʪʦʜʦʤ. 

14. ʑʦʙ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʠʢʣʘʜʘʤʠ ʛʨʘʬʽʯʥʠʭ ʧʦʙʫʜʫʚʘʥʴ ʜʦ ʪʝʤʠ 
çɻʨʘʬʽʯʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴè, ʟʘʚʘʥʪʘʞʠʤʦ ʚʽʜ-
ʧʦʚʽʜʥʫ ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ (ʌʘʡʣ \ ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ \ ʂʣʘʩ 9). 
ɿʥʘʡʜʝʤʦ ʫ ʙʽʙʣʽʦʪʝʮʽ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ ʪʝʤʫ çʂʚʘʜʨʘʪʠʯʥʘ ʬʫʥʢʮʽʷè, 
ʘ ʚ ʥʽʡ ʚ̔ ʜʢʨʠʻʤʦ ʦʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪ ʽʟ ʟʘʛʦʣʦʚʢʦʤ çɺʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘ-
ʬʽʢʘ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʜʚʦʭ ʨʽʚʥʷʥʴ ʜʨʫʛʦ-
ʛʦ ʩʪʝʧʝʥʷ ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠè. ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʬʦʨʤʫ-
ʚʘʥʥʷ ʫʤʽʥʴ ʫʯʥʽʚ ʨʦʟʚôʷʟʫʚʘʪʠ ʩʠʩʪʝʤʠ ʯʠ ʜʣʷ ʢʦʨʝʢʮʽʾ ʟʘʩʚʦʻʥʠʭ ʟʥʘʥʴ 
ʚʯʠʪʝʣʴ ʤʦʞʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʫ ʧʦʜʘʚʘʪʠ ʧʦʢʨʦʢʦʚʦ ʨʦʟʚôʷʟʘʥʥʷ 
ʥʘʩʪʫʧʥʠʭ ʩʠʩʪʝʤ: 
ʘ) ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʢʦʣʘ ʽ ʧʨʷʤʦʾ 
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ʙ) ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʧʘʨʘʙʦʣʠ ʽ ʧʨʷʤʦʾ 
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ɼʣʷ ʧʝʨʰʦʾ ʩʠʩʪʝʤʠ ʧʫʥʢʪʫ ʘ) ʥʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ 
ʧʦʙʫʜʦʚʘʥʝ ʢʦʣʦ; ʟʘ ʜʨʫʛʠʤ ʢʨʦʢʦʤ ʧʦʜʘʻʪʴʩʷ ʧʨʷʤʘ; ʟʘ ʪʨʝʪʽʤ ʢʨʦʢʦʤ 
ʟʦʙʨʘʞʫʶʪʴʩʷ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʽʚ; ʥʘ ʟʘʢʣʶʯʥʦʤʫ ʢʨʦʮʽ ʜʣʷ ʧʝʨʝ-
ʚʽʨʢʠ ʫʯʥʷʤ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʽʚ. 

15. ɺʠʢʦʥʘʻʤʦ ʛʨʘʬʽʯʥʝ ʧʦʙʫʜʫʚʘʥʥʷ ʽ ʟʥʘʡʜʝʤʦ ʨʦʟʚô̫ ʟʢʠ ʩʠʩʪʝʤʠ: 
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Á ɿʘʚʘʥʪʘʞʠʤʦ ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ ɻʨʘʬʽʢʠ (ɯʥʩʪʨʫʤʝʥʪʠ \ ɻʨʘʬʽʢʠ). 
Á ʇʦʯʘʪʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʠʙʦʨʦʤ ʧʫʥʢʪʫ ʤʝʥʶ 

ʌʘʡʣ \ ʅʦʚʘ ʟʘʜʘʯʘ ʽ ʟʘʧʠʩʦʤ ʫʤʦʚʠ ʟʘʜʘʯʽ. ɿʘʧʠʩʘʚʰʠ ʪʝʢʩʪ ʫ ʚʽʢʥʽ ʚʚʝ-
ʜʝʥʥʷ, ʨʦʟʤʽʱʫʻʤʦ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʚ ʢʣʽʪʠʥʫ, ʚ ʷʢʫ ʧʦʪʨʽʙʥʦ ʚʧʠʩʘʪʠ 
ʬʦʨʤʫʣʫ, ʽ ʥʘʪʠʩʢʫʻʤʦ ʢʥʦʧʢʫ ɺʧʠʩʘʪʠ ʬʦʨʤʫʣʫ. ʉʧʦʯʘʪʢʫ ʟ ʨʝʜʘʢʪʦʨʘ 
ʬʦʨʤʫʣ ʚʠʙʠʨʘʻʤʦ ʽ ʧʨʦʩʪʘʚʣʷʻʤʦ ʚ ʢʣʽʪʠʥʫ ʟʥʘʢ ʩʠʩʪʝʤʠ ç{è, ʧʦʪʽʤ ʫ 
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ʢʦʞʥʫ ʟ ʜʚʦʭ ʥʦʚʦʫʪʚʦʨʝʥʠʭ ʢʣʽʪʠʥ ʟʘʧʠʩʫʻʤʦ ʬʦʨʤʫʣʠ. 
Á ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʧʝʨʰʦʾ ʬʫʥʢʮʽʾ ʫ ʇʦʣʽ ʬʦʨʤʫʣʠ ʟʘʧʠʩʫʶʪʴ 

y1(x
2
ï2Ŀxï3). ʋ ʚʢʣʘʜʮʽ ʌʦʨʤʫʣʘ ï ɻʨʘʬʽʢ ʟʥʘʭʦʜʷʪʴ ʬʫʥʢʮʽʶ 

f ( y =ax
2
+bx+c), ʚʠʢʦʥʫʶʪʴ ʧʦʙʫʜʦʚʫ. ɻʨʘʬʽʢʠ ʙʫʜʫʶʪʴ ʣʽʥʽʷʤʠ ʨʽʟʥʦʛʦ 

ʢʦʣʴʦʨʫ ʽ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʧʦʙʫʜʦʚʠ 
ʟʜʽʡʩʥʶʪ̒ʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʫʥʢʪʫ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ɺʠʛʣʷʜ \ ʆʧʮʽʾ. 
Á ʇʝʨʝʜ ʚʚʝʜʝʥʥʷʤ ʜʨʫʛʦʾ ʬʫʥʢʮʽʾ ʦʯʠʱʘʶʪʴ ʧʦʣʝ ʬʦʨʤʫʣʠ ʽ ʟʘʧʠ-

ʩʫʶʪʴ ʜʦ ʥʴʦʛʦ y2(yïxï1=0). ɺʠʢʦʥʫʶʪʴ ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʘ ʣʽʥʽʡʥʦʾ ʬʫʥ-
ʢʮʽʾ (ʚʠʙʨʘʪʠ  ʚʢʣʘʜʢʫ ʌʦʨʤʫʣʘ ī ɻʨʘʬʽʢ f(y=kx+b), ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ 
ʢʥʦʧʢʫ ʤʠʰ,̔ ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ ʢʥʦʧʢʦʶ ʚʠʢʦʥʘʥʥʷ ʜʽʾ). 
 
 

 
ʈʠʩ. 1.20. ɺʽʢʥʦ ʇʄ ɻʨʘʬʽʢʠ (ʨʝʞʠʤ ʧʦʙʫʜʦʚʠ) 

 

Á ʇʦʙʫʜʫʻʤʦ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʢʨʠʚʦʾ ʽ ʧʨʷʤʦʾ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʇʘʥʝʣʽ 
ʧʦʙʫʜʫʚʘʥʴ ʧʨʦʩʪʘʚʣʷʻʤʦ ʚʽʜʤʽʪʢʠ ʙʽʣʷ ʚʚʝʜʝʥʠʭ ʬʦʨʤʫʣ ʫ1 ʽ ʫ2, ʦʯʠʘɦ-
ʻʤʦ ʧʦʣʝ ʬʦʨʤʫʣʠ ʽ ʟʘʧʠʩʫʻʤʦ ʜʦ ʥʴʦʛʦ ʧʦʟʥʘʯʝʥʥʷ ʪʦʯʢʠ ī ʣ̔ʪʝʨʫ ʄ. ʋ 
ʚʢʣʘʜʮʽ ɻʨʘʬʽʢīɻʨʘʬʽʢ ʦʙʠʨʘʻʤʦ ʧʫʥʢʪ ɿʥʘʡʪʠ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʢʨʠʚʦʾ 
ʽ ʧʨʷʤʦʾ ʽ ʚʠʢʦʥʫʻʤʦ ʢʦʤʘʥʜʫ. ʇʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʥʘ ʢʦʦʨʜʠʥʘ-
ʪʥʽʡ ʧʣʦʱʠʥʽ ʙʫʜʝ ʧʨʦʩʪʘʚʣʝʥʦ ʜʚʽ ʪʦʯʢʠ ʄ1 ʽ ʄ2. 
Á ʅʘ ʟʘʢʣʶʯʥʦʤʫ ʢʨʦʮʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʻʤʦ ʢʦʦʨʜʠʥʘʪʠ 

ʈʝʜʘʢʪʦʨ ʬʦʨʤʫʣ 
 

ʇʦʣʝ ʛʨʘʬʽʢʽʚ 
 

ʇʘʥʝʣʴ ʧʦʙʫʜʫʚʘʥʴ 
 

ɼʦʚʽʜʥʠʢ, 
ʢʥʦʧʢʘ 
ʚʠʢʦʥʘʥʥʷ 
 

ʇʦʣʝ ʬʦʨʤʫʣ 
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ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʫ ʩʧʠʩʢʫ ʧʦʙʫʜʫʚʘʥʴ ʧʨʦʩʪʘʚʣʷʻʤʦ 
ʚʽʜʤʽʪʢʫ ʙʽʣʷ ʪʦʯʢʠ ʄ1. ʆʯʠʱʘʻʤʦ ʧʦʣʝ ʬʦʨʤʫʣʠ, ʦʙʠʨʘʻʤʦ ʫ ʚʢʣʘʜʮʽ 
ɻʨʘʬʽʢ ī ʌʦʨʤʫʣʘ ʧʫʥʢʪ ɿʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ  ̔ʚʠʢʦʥʫʻʤʦ ʜʽʶ. 
ɸʥʘʣʦʛʽʯʥʦ ʚʩʪʘʥʦʚʣʶʻʤʦ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʄ2. 
Á ɺʠʢʦʥʘʚʰʠ ʚʩʽ ʧʦʙʫʜʦʚʠ, ʜʦʮʽʣʴʥʦ ʱʝ ʨʘʟ ʧʝʨʝʛʣʷʥʫʪʠ ʧʦʩʣʽʜʦʚ-

ʥʽʩʪʴ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʨʝʞʠʤʦʤ ʜʝʤʦʥʩʪʨʘʮʽʾ (ɺʠʛʣʷʜ \ ʈʝʞʠʤ 
\ ɼʝʤʦʥʩʪʨʘʮʽʷ). ʅʘ ʨʠʩ. 1.21 ʧʦʜʘʥʦ ʜʨʫʛʠʡ ʢʨʦʢ ʚʠʢʦʥʘʥʥʷ ʧʦʙʫʜʦʚ. 
Á ɿʘʚʝʨʰʝʥʝ ʧʦʙʫʜʫʚʘʥʥʷ ʟʙʝʨʽʛʘʶʪʴ ʫ ʙʽʙʣʽʦʪʝʮʽ ʛʨʘʬʽʯʥʠʭ ʧʦʙʫ-

ʜʫʚʘʥʴ, ʥʘʜʘʚʰʠ ʡʦʤʫ ʚʽʜʧʦʚʽʜʥʠʡ ʥʦʤʝʨ (ʌʘʡʣ \ ɿʙʝʨʝʛʪʠ ʟʘʜʘʯʫ). ɿʙʝ-
ʨʝʞʝʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʟ ʙʽʙʣʽʦʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ ɻʨʘʬʽʯʥʽ ʧʦʙʫ-
ʜʫʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʪʠ, ʜʝʤʦʥʩʪʨʫʚʘʪʠ, ʜʦʜʘʚʘʪʠ ʜʦ ʫʨʦʢʫ. 

 
ʈʠʩ. 1.21. ʇʄ ɻʨʘʬʽʢʠ, ʨʝʞʠʤ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʦʙʫʜʦʚʠ 

16. ʇʝʨʝʜ ʪʠʤ, ʷʢ ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʰʣʷʭʦʤ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦ-
ʨʝʥʴ, ʫʯʝʥʴ ʤʘʻ ʚʠʟʥʘʯʠʪʠ, ʜʦ ʷʢʦʛʦ ʟ ʪʠʧʽʚ ʬʫʥʢʮʽʡ (ʣʽʥʽʡʥʘ, ʜʨʦʙʦʚʦ-
ʨʘʮʽʦʥʘʣʴʥʘ, ʢʚʘʜʨʘʪʠʯʥʘ ʘʙʦ ʢʚʘʜʨʘʪʠʯʥʦ-ʨʘʜʠʢʘʣʴʥʘ) ʥʘʣʝʞʠʪʴ ʜʘʥʘ 
ʬʫʥʢʮʽʷ; ʟʘʧʠʩʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʷʢʽ ʧʨʠʚʦ-
ʜʷʪʴ ʜʦ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ; ʚʠʢʦʥʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ; ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ 
ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʴ ʟʥʘʡʜʝʥʦ ʧʨʘʚʠʣʴʥʦ (ʜʦʜʘʪʢʦʚʦ ʧʦʙʫʜʫʚʘʪʠ 
ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʚ ʨʝʞʠʤʽ ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ). 
ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʥʘ ʧʦʙʫʜʦʚʫ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ 

ʟ ʤʦʜʫʣʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ: y=|||x|ï2|ï1| 
(ʪʘʙʣ. 1.5, ʨʠʩ. 1.22 ï ʨʝʞʠʤ ʜʝʤʦʥʩʪʨʘʮʽʾ). ɿʘʧʠʩʠ ʫ ʧʦʣʽ ʬʦʨʤʫʣʠ ʤʘ-

ɺʠʢʦʥʘʥʠʡ ʢʨʦʢ 

ʨʦʟʚôʷʟʘʥʥʷ 

ɺʽʢʥʦ ʭʦʜʫ 

ʨʦʟʚôʷʟʘʥʥʷ 
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ʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ, ʥʘ ʷʢ ̔ʟʚʝʨʪʘʻʤʦ ʫʚʘʛʫ. ʇʦʟʥʘʯʝʥʥʷ ʜʣʷ ʢʨʦʢʫ 3 ʽ ʢʨʦʢʫ 
5 ï ç|y|è ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ y=|f(x)|. ʎʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʥʝ ʩʣʽʜ ʧʣʫʪʘʪʠ ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ |y|=f(x). ɼʣʷ ʢʨʦʢʫ 4 ʫ ʧʦʣʽ ʬʦʨʤʫʣʠ 
ʟʘʧʠʩʘʥʦ +1. 

ʊʘʙʣʠʮʷ 1.5. 
ʃʘʥʮʶʞʦʢ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʜʣʷ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ y=|||x|ï2|ï1| 

 

 
ʈʠʩ. 1.22. ɺʽʢʥʦ ɻʨʘʬʽʢʠ, ʨʝʞʠʤ ɼʝʤʦʥʩʪʨʘʮʽʾ 

 

17. ɹʅ ɸʣʛʝʙʨʘ 7-9 ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʦʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ-
ʜʝʤʦʥʩʪʨʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʘʢʦʥʫ ʂʫʣʦʥʘ, ʟʘʢʦʥʽʚ ʆʤʘ ʽ ɼʞʦʫʣʷ-
ʃʝʥʮʘ, ʟʘʣʝʞʥʦʩʪʽ ʚʠʩʦʪʠ ʪʘ ʜʘʣʴʥʦʩʪʽ ʧʦʣʴʦʪʫ ʩʥʘʨʷʜʘ ʚʽʜ ʢʫʪʘ, ʱʦ 
ʫʪʚʦʨʶʻ ʩʪʚʦʣ ʛʘʨʤʘʪʠ ʟ ʛʦʨʠʟʦʥʪʦʤ ʪʘ ʽʥʰʽ (ʌʘʡʣ \ ʅʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ 
\ 9 ʢʣʘʩ \ ɽʣʝʤʝʥʪʠ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ). 

 ̄
ʑʦ ʙʫʜʫʚʘ-
ʪʠ? 

ɺʠʨʘʟ ʫ ʧʦʣʽ ʬʦ-
ʨʤʫʣʠ, ʚʽʜʤʽʪʢʘ  

ʆʧʮʽʾ, 
ʢʦʣʽʨ  

ʂʦʤʘʥʜʘ ʟ ʜʦʚʽʜʥʠʢʘ 

1 ʫ= ʭï2 f1 (y = xï2) ʘʚʪʦ 

f (y=kx+b) 
ʚʢʣʘʜʢʘ ʌʦʨʤʫʣʘ-ɻʨʘʬʽʢ, 
ʧʦʙʫʜʦʚʘ ʛʨʘʬʽʢʘ ʣʽʥʽʡʥʦʾ 

ʬʫʥʢʮʽʾ 

2 ʫ= 2-x  
ʚʠʨʘʟ f2 (|x|) 
ʚʽʜʤʽʯʝʥʦ f1 

ʟʤʽʥʠʪʠ 
ʢʦʣʽʨ 

ʚʢʣʘʜʢʘ ʇʝʨʝʪʚʦʨʝʥʥʷ, 
ʉʠʤʝʪʨʠʯʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʧʽʚʧʣʦʱʠʥ ʚʽʜʥʦʩʥʦ ʦʩʝʡ 

(ʚʽʩʴ ʆʫ) 

3 ʫ= 2-x  
ʚʠʨʘʟ f3 (|y|) 
ʚʽʜʤʽʯʝʥʦ f2 

ʟʤʽʥʠʪʠ 
ʢʦʣʽʨ 

é.. (ʚʽʩʴ ʆʭ) 

4 ʫ= 2-x ï1 
ʚʠʨʘʟ f4 (y+1) 
ʚʽʜʤʽʯʝʥʦ f3 

ʟʤʽʥʠʪʠ 
ʢʦʣʽʨ 

ʚʢʣʘʜʢʘ ʇʝʨʝʪʚʦʨʝʥʥʷ, 
ʇʘʨʘʣʝʣʴʥʽ ʧʝʨʝʥʝʩʝʥʥʷ ʫ 

ʥʘʧʨʷʤʢʘʭ ʦʩʝʡ 

5 12--= xy  
ʚʠʨʘʟ f5 (|y|) 
ʚʽʜʤʽʯʝʥʦ f4 

ʟʤʽʥʠʪʠ 
ʢʦʣʽʨ, 
ʪʦʚʱʠʥʫ 
ʣʽʥʽʾ 

ʚʢʣʘʜʢʘ ʇʝʨʝʪʚʦʨʝʥʥʷ, 
ʩʠʤʝʪʨʠʯʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʧʽʚʧʣʦʱʠʥ ʚʽʜʥʦʩʥʦ ʦʩʝʡ 

(ʚʽʩʴ ʆʭ) 
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18. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʧʨʦʚʦʜʷʪʴ ʫʨʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɹʅ ɸʣʛʝʙʨʘ 7-9 
ʫ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʢʣʘʩʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʤʝʨʝʞʽ. ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝ-
ʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ ʥʝʦʙʭʽʜʥʦ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʫʯʥʷ ʟʘʧʫʩʪʠʪʠ ʧʨʦʛʨʘʤʥʠʡ 
ʤʦʜʫʣʴ ʋʨʦʢ ʘʣʛʝʙʨʠ ʽ ʚʢʘʟʘʪʠ ʘʜʨʝʩʫ ʢʦʤʧôʶʪʝʨʘ (ʤʝʨʝʞʝʚʝ ʽʤôʷ ʘʙʦ IP-
ʘʜʨʝʩʫ), ʥʘ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʙʦʯʝ ʤʽʩʮʝ ʚʯʠʪʝʣʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʫ ʩʠʩ-
ʪʝʤʥʦʤʫ ʪʨʝʾ (ʦʙʣʘʩʪʴ ʥʘ ʧʘʥʝʣʽ ʟʘʜʘʯ ʧʦʨʷʜ ʽʟ ʛʦʜʠʥʥʠʢʦʤ) ʟôʷʚʠʪʴʩʷ 

ʽʢʦʥʢʘ ʫ ʚʠʛʣʷʜʽ ʩʠʥʴʦʾ ʩʪʨʽʣʦʯʢʠ () ʘʙʦ ʯʝʨʚʦʥʦʛʦ ʭʨʝʩʪʠʢʘ(). ɯʢʦ-
ʥʢʘ ʫ ʚʠʛʣʷʜʽ ʩʠʥʴʦʾ ʩʪʨʽʣʦʯʢʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʩʧʽʰʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ 
ʟʚôʷʟʢʫ ʽʟ ʨʦʙʦʯʠʤ ʤʽʩʮʝʤ ʚʯʠʪʝʣʷ. ɼʨʫʛʘ ʽʢʦʥʢʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʤʦʞʣʠ-
ʚʽʩʪʴ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʚʯʠʪʝʣʷ ʘʙʦ ʧʨʦ ʪʝ, ʱʦ ʘʜʨʝʩʘ 
ʢʦʤʧôʶʪʝʨʘ ʚʯʠʪʝʣʷ ʥʝ ʙʫʣʘ ʚʢʘʟʘʥʘ. ʑʦʙ ʚʢʘʟʘʪʠ ʘʜʨʝʩʫ ʢʦʤʧôʶʪʝʨʘ 
ʚʯʠʪʝʣʷ, ʥʝʦʙʭʽʜʥʦ ʢʣʘʮʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰ ̔ʧʦ ʽʢʦʥʮʽ ʫ ʩʠʩʪʝʤ-
ʥʦʤʫ ʪʨʝʾ ʪʘ ʦʙʨʘʪʠ ʫ ʤʝʥʶ, ʱʦ ʟôʷʚʠʣʦʩʷ, ʧʫʥʢʪ ɸʜʨʝʩʘ ʚʯʠʪʝʣʷ 
(ʨʠʩ. 1.23). ʇʽʩʣʷ ʮʴʦʛʦ ʫ ʤʝʥʶ ʽʢʦʥʢʠ ʚ ʩʠʩʪʝʤʥʦʤʫ ʪʨʝʾ ʥʝʦʙʭʽʜʥʦ ʦʙ-
ʨʘʪʠ ʧʫʥʢʪ ʤʝʥʶ ʇʨʠʻʜʥʘʪʠʩʷ/ɺʽʜôʻʜʥʘʪʠʩʷ. ʈʦʙʦʯʝ ʤʽʩʮʝ ʚʯʠʪʝʣʷ ʥʝ 
ʧʦʪʨʝʙʫʻ ʥʽʷʢʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ, ʚʦʥʦ ʚʽʜʨʘʟʫ 
ʛʦʪʦʚʝ ʜʦ ʨʦʙʦʪʠ. ʂʦʤʘʥʜʘ ɺʠʛʣʷʜ \ ʉʧʠʩʦʢ ʫʯʥʽʚ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʚʯʠ-
ʪʝʣʷ ʚʽʜʢʨʠʚʘʻ ʚʽʢʥʦ ʩʧʠʩʢʫ ʫʯʥʽʚ, ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʫʨʦʢ. 

 
ʈʠʩ. 1.23. ɯʢʦʥʢʘ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝʞʝʚʦʾ ʚʟʘʻʤʦʜʽʾ 

19. ʇʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʚʯʠʪʝʣʴ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʫ ʪʨʴʦʭ ʨʝʞʠʤʘʭ. 
Á ʈʝʞʠʤ ɻʨʫʧʦʚʠʡ ï ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʚʯʠʪʝʣʝʤ ʟʽ 

ʩʚʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ. ʋ ʮʴʦʤʫ ʨʝʞʠʤʽ ʚʯʠʪʝʣʴ ʧʦʷʩʥʶʻ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʜʝ-
ʤʦʥʩʪʨʫʶʯʠ ʢʦʥʩʧʝʢʪʠ (ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ), ʷʢʽ ʚʢʣʶʯʝʥʽ ʜʦ ʩʢʣʘʜʫ ʜʘʥʦʛʦ 
ʫʨʦʢʫ. ʋʯʥʽ ʩʣʫʭʘʶʪʴ ʧʦʷʩʥʝʥʥʷ, ʧʝʨʝʛʣʷʜʘʶʪʴ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʜ̔-
ʪʚʦʨʶʶʪʴʩʷ ʩʠʥʭʨʦʥʥʦ ʷʢ ʫ ʚʽʢʥʽ ʇʄ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʫ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ 
ʚʯʠʪʝʣʷ, ʪʘʢ ʽ ʫ ʚʽʢʥʽ ʇʄ ʋʨʦʢ ʘʣʛʝʙʨʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʫʯʥʽʚ. 
Á ʈʝʞʠʤ ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥ-

ʥʷ ʫʯʥʷʤʠ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫʨʦʢʫ ʥʘ ʩʚʦʾʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ. 
Á ʈʝʞʠʤ ɺʠʙʽʨʢʦʚʠʡ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʚʯʠʪʝʣʝʤ ʟ 

ʛʨʫʧʦʶ ʫʯʥʽʚ, ʷʢʫ ʚʯʠʪʝʣʴ ʤʘʻ ʩʬʦʨʤʫʚʘʪʠ ʟʘʩʦʙʘʤʠ ʇʄ ʂʦʥʩʪʨʫʢʪʦʨ 
ʫʨʦʢʫ. ɯʥʰʽ ʫʯʥʽ (ʫʯʥʽ, ʷʢʽ ʥʝ ʫʚʽʡʰʣʠ ʫ ʮʶ ʛʨʫʧʫ) ʧʨʘʮʶʶʪʴ ʚ ʽʥʜʠʚʽʜʫ-
ʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ï ʢʦʞʝʥ ʥʘʜ ʩʚʦʾʤ ʫʨʦʢʦʤ. 
ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʜʘʪʠ ʫʨʦʢ ʫʯʥʶ ʪʨʝʙʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʜʥʠʤ ʟ ʪʨʴʦʭ 

ʧʫʥʢʪʽʚ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ ī ɼʦʜʘʪʠ ʫʨʦʢ ʧʦʪʦʯʥʦʤʫ ʫʯʥʶ, ʦʙʨʘʥʠʤ 
ʫʯʥʷʤ ʯʠ ʫʯʥʷʤ ʚ ʛʨʫʧʽ. ɼʘʣʽ ʟôʷʚʠʪʴʩʷ ʚʽʢʥʦ ʚʠʙʦʨʫ ʟʘʚʜʘʥʥʷ (ʨʠʩ. 1.24), 
ʚ ʷʢʦʤʫ ʚʯʠʪʝʣʴ ʦʙʠʨʘʻ ʟʘʚʜʘʥʥʷ ī ʦʧʦʨʥʠʡ ʢʦʥʩʧʝʢʪ ʯʠ ʫʨʦʢ, ʥʘʪʠʩʢʫʻ 
ʢʥʦʧʢʫ ʊʘʢ ʽ ʟʘʚʜʘʥʥʷ ʜʦʜʘʻʪʴʩʷ ʫʯʥʶ, ʫ ʷʢʦʛʦ ʧʝʨʝʜ ʧʨʽʟʚʠʱʝʤ ʫ ʩʧʠʩ-
ʢʫ ʟʨʦʙʣʝʥʘ ʚʽʜʤʽʪʢʘ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʯʝʥʴ ʧʨʘʮʶʚʘʚ ʫ ʨʝʞʠʤʽ ɻʨʫʧʦʚʠʡ, 
ʥʝʦʙʭʽʜʥʦ ʧʨʦʩʪʘʚʠʪʠ ʚʽʜʤʽʪʢʫ ʫ ʢʦʣʦʥʮʽ ɻʨʫʧʦʚʠʡ. ʋʯʠʪʝʣʴ ʟʘʚʝʨʫhʻ 
ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ ʢʦʤʘʥʜʦʶ ʋʧʨʘʚʣʽʥʥʷ ʫʨʦʢʦʤ \ ɿʘʚʝʨʰʠʪʠ. 
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ʈʠʩ. 1.24. ɺʽʢʥʦ ʚʠʙʦʨʫ ʟʘʚʜʘʥʥʷ ʧʨʠ ʤʝʨʝʞʝʚʽʡ ʚʟʘʻʤʦʜʽʾ 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ɯʥʩʪʘʣʶʚʘʪʠ ɹʅ ɸʣʛʝʙʨʘ, 7-9 ʢʣʘʩ ʥʘ ʨʦʙʦʯʝ ʤʽʩʮʝ ʚʯʠʪʝʣʷ 

(ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʫ) ʽ ʫʯʥʷ (ʋʨʦʢ ʘʣʛʝʙʨʠ), ʟʘ ʫʤʦʚʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝ-
ʨʝʞʝʥʦʛʦ ʚʘʨʽʘʥʪʫ ʥʘʣʘʛʦʜʠʪʠ ʤʝʨʝʞʝʚʫ ʚʟʘʻʤʦʜʽʶ. ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ̔
ʟʤʽʩʪʦʤ ʙʽʙʣʽʦʪʝʢʠ ʆʧʦʨʥʠʭ ʢʦʥʩʧʝʢʪʽʚ. 

2. ʈʦʟʚôʷʟʘʪʠ ʚ ʉʝʨʝʜʦʚʠʱʽ ʨʦʟʚôʷʟʘʥʥʷ ʘ) ʥʝʨʽʚʥʽʩʪʴ 2x
2
ī3x+1Ó0; 

ʙ) ʨʽʚʥʷʥʥʷ (ʭ
2
+3Āʭ)

2
ī2Ŀ(ʭ

2
+3Āʭ) ī3=0. 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ɻʨʘʬʽʢ ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ: 

ʘ) ʛʨʘʬʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʚôʷʟʘʪʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 
í
ì
ë

=--

--=

;01

,322

ʭʫ

ʭʭʫ
 

ʙ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʛʨʘʬʽʢʽʚ ʧʦʙʫʜʫʚʘʪʠ 
ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ y=|||x|ï2|ï1| . 

4. ʗʢ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʨʽʟʥʦʨʽʚʥʝʚʝ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʘʪʝʤʘʪʠʢʠ, 
ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʥʘʦʯʥʦʩʪʽ ɸʣʛʝʙʨʘ, 7-9 ʢʣʘè? 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʇʄ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʫ ɹʅ ɸʣʛʝʙʨʘ 7-9 ʧʽʜʛʦʪʫʚʘʪʠ 
ʜʦʙʽʨʢʫ ʥʘʦʯʥʦʩʪʝʡ ʜʦ ʫʨʦʢʫ ʘʣʛʝʙʨʠ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ. ɼʽʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 
ʦʧʦʨʥ̔ ʢʦʥʩʧʝʢʪʠ, ʨʦʟʚôʷʟʘʪʠ ʪʨʠ ʚʣʘʩʥ ̔ʘʣʛʝʙʨʘʾʯʥ ̔ʟʘʜʘʯ ̔ʯʠ ʚʠʢʦʥʘʪʠ 
ʛʨʘʬʽʯʥ ̔ʧʦʙʫʜʫʚʘʥʥʷ. ʇʨʦʚʝʩʪʠ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʫʨʦʢ ʫ ʨʝʞʠʤʽ çʛʨʫʧʦʚʠʡè. 

6. ʗʢ ʤʦʞʥʘ ʨʦʟʚʠʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʫʯʥʽʚ, ʫʜʦʩʢʦʥʘʣʶ-
ʚʘʪʠ ʫ ʥʠʭ ʥʘʚʠʯʢʠ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʨʦʟʚʠʚʘʪʠ ʘʣʛʦʨʠʪʤʽʯʥʽʩʪʴ ʤʠʩʣʝʥʥʷ, 
ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ɹʅ ɸʣʛʝʙʨʘ 7-9 ʢʣʘʩ? 

7. ʆʧʨʘʮʶʚʘʪʠ ʦʧʦʨʥʽ ʢʦʥʩʧʝʢʪʠ ʏʠʩʣʦʚʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ \ 
ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʘ ʘʨʠʬʤʝʪʠʯʥʫ (ʛʝʦʤʝʪʨʠʯʥʫ) ʧʨʦʛʨʝʩʽʶ ʧʨʠʢʣʘʜ-
ʥʦʛʦ ʟʤʽʩʪʫ. ɼʽʙʨʘʪʠ ʽ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʜʣʷ ʯʠʩʣʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʄ ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʚôʷʟʘʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʘ) ʩʫʤʠ 
ʧ ʧʝʨʰʠʭ ʯʣʝʥʽʚ ʧʨʦʛʨʝʩʽʾ, ʙ) ʧʝʨʰʦʛʦ ʯʣʝʥʘ, ʷʢʱʦ ʟʘʜʘʥʦ ʜʚʘ ʽʥʰʽ ʨʽʟʥʽ 
ʯʣʝʥʠ ʧʨʦʛʨʝʩʽʾ. 
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1.4.2. ʇʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ çɸʣʛʝʙʨʘ, 11 ʢʣʘʩè 

ʇɿ ɸʣʛʝʙʨʘ, 10 ʢʣʘʩ, ɸʣʛʝʙʨʘ, 11 ʢʣʘʩ
1
 ʩʪʚʦʨʝʥʦ ʟʛʽʜʥʦ ʟ ʯʠʥʥʦʶ ʥʘ-

ʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ. ɿʘʩʽʙ ʧʨʠʟʥʘʯʝʥʠʡ ʜʦ-
ʧʦʤʦʛʪʠ ʚʯʠʪʝʣʶ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯ-
ʥʽʚ ʧʨʠ ʟʘʩʚʦʻʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʫ ʚʠʨʦʙʣʝʥʥʽ ʩʪʽʡʢʠʭ ʤʝʭʘʥʽʟʤʽʚ 
ʩʘʤʦʥʘʚʯʘʥʥʷ, ʩʘʤʦʚʠʭʦʚʘʥʥʷ ʽ ʩʘʤʦʨʦʟʚʠʪʢʫ. ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʦʧʘʥʫʚʘʥ-
ʥʷ ʟʘʩʦʙʦʤ ʦʧʨʠʣʶʜʥʝʥʽ ʥʘʤʠ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʢʫʨʩʽ [29]. 
ʆʥʦʚʣʝʥʘ ʚʝʨʩʽʷ ɸʣʛʝʙʨʘ, 11 ʢʣʘʩ

2
 ʤʽʩʪʠʪʴ ʧʦʫʨʦʯʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘ-

ʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʢʫʨʩʫ ʘʣʛʝʙʨʠ ʽ ʧʦʯʘʪʢʽʚ ʘʥʘʣʽʟʫ 11-ʛʦ ʢʣʘʩʫ, ʘ 
ʪʘʢʦʞ ʜʠʜʘʢʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʦʪʦʯʥʦʛʦ, ʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʧʽʜʩʫʤʢʦʚʦ-
ʛʦ ʢʦʥʪʨʦʣʶ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʩʘʤʦʩʪʽʡʥʽ ʨʦ-
ʙʦʪʠ, ʪʝʤʘʪʠʯʥʽ ʪʘ ʧʽʜʩʫʤʢʦʚʽ ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ, ʢʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ 
ʟʘʚʜʘʥʥʷ, ʚʧʨʘʚʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ. ɿʤʽʩʪ 
ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʟʘ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ. ʉʝʨʝʜ 
ʤʘʪʝʨʽʘʣʽʚ ʇɿ ʻ ʜʦʚʽʜʢʦʚʽ ʚʽʜʦʤʦʩʪʽ, ʘ ʩʘʤʝ: ʫʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ, ʩʣʦʚʥʠʢ 
ʪʝʨʤʽʥʽʚ, ʜʦʚʽʜʥʠʢ, ʚ ʷʢʦʤʫ ʚʤʽʱʝʥʦ ʦʩʥʦʚʥʽ ʬʦʨʤʫʣʠ ʜʦ ʧʝʚʥʦʛʦ ʨʦʟʜʽ-
ʣʫ ʢʫʨʩʫ, ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 
ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʟʘʩʦʙʫ ʤʦʞʥʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʤʝʪʦʜʠʢʫ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ, ʚʨʘʭʦʚʫʚʘʪʠ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʽʥʜʠ-
ʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʰʢʦʣʷʨʽʚ (ʤʠʩʣʝʥʥʷ, ʧʘʤôʷʪʴ, ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚ-
ʢʠ ʜʦ ʩʧʨʠʡʥʷʪʪʷ ʽ ʨʦʟʫʤʽʥʥʷ ʥʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ), ʙʫʜʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʟ 
ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, ʟʜʽʡ-
ʩʥʶʚʘʪʠ ʧʨʠʥʮʠʧ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʞʥʦʛʦ ʫʯʥʷ, ʨʦʟʚʠʚʘʪʠ ʡʦʛʦ ʟʜʽʙʥʦʩʪʽ. 

1. ʂʦʨʝʢʪʥʫ ʽʥʩʪʘʣʷʮʽʶ ʇɿ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ 
ʧʨʦʛʨʘʤʠ-ʽʥʩʪʘʣʷʪʦʨʘ. ɼʣʷ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʠ ʽʥʩʪʘʣʷʮʽʾ ʥʝʦʙʭʽʜʥʦ 
ʟʘʧʫʩʪʠʪʠ ʟ ʜʠʩʢʘ ʬʘʡʣ çsetup.exeè. ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʟôʷʚʠʪʴʩʷ ʜʽʘʣʦʛʦʚʝ 
ʚʽʢʥʦ. ɼʣʷ ʟʘʧʠʩʫ ʧʦʚʥʦʛʦ ʢʫʨʩʫ çɸʣʛʝʙʨʘ, 11 ʢʣʘʩè ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ 
ʨʝʞʠʤ ʽʥʩʪʘʣʷʮʽʾ çʇʦʚʥʘè ʪʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ çɼʘʣʽè. ɿʘ ʟʘʤʦʚʯʝʥʥʷʤ 
ʇɿ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʧʘʧʢʫ C:\Program Files\UkrPribor_Service\ 
Algebra_11\assemble_Algebra_11. 
2. ʇʽʩʣʷ ʽʥʩʪʘʣʷʮʽʾ ʧʨʦʛʨʘʤʠ ʚ ʤʝʥʶ ʇʫʩʢ ʫ ʨʦʟʜʽʣʽ ɺʩʽ ʧʨʦʛʨʘʤʠ ʫ 

ʧʘʧʮʽ UkrPriborService ʟʥʘʭʦʜʠʤʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʚʘ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽ: 
ʘ) ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ɸʣʛʝʙʨʘ, 11 ʢʣʘʩ; ʙ) ʧʨʦʛʨʘʚʘʯ ʫʨʦʢʽʚ 
(ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʯʥʽ ʧʨʠ ʨʦʙʦʪʽ ʫ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ). 

3. ʅʘ ʨʠʩ. 1.25 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʦʣʦʚʥʝ ʚʽʢʥʦ ʇɿ ɸʣʛʝʙʨʘ 11 ʢʣʘʩ, ʫ 
ʷʢʦʤʫ ʧʦʜʘʥʦ ʧʘʥʝʣʴ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ (1), ʟʘʛʦʣʦʚʦʢ çʘʢʪʠʚʥʦʛʦè ʚʽʢʥʘ 
(2), ʤʽʥʽʤʽʟʘʮʽʾ / ʟʘʢʨʠʪʪʷ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ (3), ʧʘʥʝʣʴ ʧʝʨʝʣʽʢʽʚ ʽ ʟʤʽʩʪʫ 

                                                        
1 ʇʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ çɸʣʛʝʙʨʘ, 11 
ʢʣʘʩè. ï ʂ. : ʋʢʨʇʨʠʙʦʨʉʝʨʚʠʩ, 2006. ï 1 ʝʣʝʢʪʨʦʥ. ʦʧʪ. ʜʠʩʢ (ʉD-ROM): 12 ʩʤ. ï ʉʠʩʪʝ-
ʤʥʽ ʚʠʤʦʛʠ: ʧʨʦʮʝʩʦʨ ʭ86, 1100 ʄʅz; 128 ʄʙ RAM, CD-ROM Windows 98/XP. 
2 ɸʣʛʝʙʨʘ, 11 ʢʣʘʩ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʧʽʜʨʫʯʥʠʢ. ʈʝʞʠʤ ʜʦʩʪʫʧʫ:  ï 

http://rozumniki.net/catalog/products/matematyka/algebra-11-kl/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 30.06.2019). 

http://rozumniki.net/catalog/products/matematyka/algebra-11-kl/
http://rozumniki.net/catalog/products/matematyka/algebra-10-kl/
http://rozumniki.net/catalog/products/matematyka/algebra-11-kl/
http://rozumniki.net/catalog/products/matematyka/algebra-11-kl/
http://rozumniki.net/catalog/products/matematyka/algebra-11-kl/
http://rozumniki.net/catalog/products/matematyka/algebra-11-kl/
http://rozumniki.net/catalog/products/matematyka/algebra-11-kl/
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(4), ʨʦʙʦʯʘ ʦʙʣʘʩʪʴ (5), ʧʘʥʝʣʴ ʨʦʙʦʪʠ ʟ ʧʦʪʦʯʥʠʤ ʫʨʦʢʦʤ (6). 
ʇʝʨʝʛʣʷʜʘʪʠ ʪʘ ʟʤʽʥʶʚʘʪʠ ʦʙʨʘʥʽ ʫʨʦʢʠ ʤʦʞʥʘ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʪʠ ʇʘʥʝʣʴ ʨʦʙʦʪʠ ʟ ʧʦʪʦʯʥʠʤ ʫʨʦʢʦʤ. ɺʯʠʪʝʣʴ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʞʠ-
ʤʘʭ ʋʨʦʢʠ ʪʘ ʂʦʥʩʪʨʫʢʪʦʨ ʫʨʦʢʽʚ. ʑʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʫʨʦʢ, ʧʦʪʨʽʙʥʦ ʦʙʨʘ-
ʪʠ ʨʝʞʠʤ ʋʨʦʢʠ. ʋ ʧʝʨʝʣʽʢʫ ʫʨʦʢʽʚ, ʱʦ ʚʽʜʢʨʠʶʪʴʩʷ ʥʘ ʧʘʥʝʣʽ ʧʝʨʝʣʽʢʽʚ ʽ 
ʟʤʽʩʪʫ, ʟʥʘʡʜʝʤʦ ʧʦʪʨʽʙʥʠʡ ʫʨʦʢ ʟ ʚʢʘʟʘʥʠʤ ʥʦʤʝʨʦʤ, ʚʽʜʢʨʠʻʤʦ ʡʦʛʦ ʫ 
ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ, ʥʘʪʠʩʥʫʚʰʠ ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰ̔, ʢʦʣʠ ʢʫʨʩʦʨ ʤʠʰ ̔ʟʥʘʭʦ-
ʜʠʪʴʩʷ ʥʘʜ ʟʘʛʦʣʦʚʢʦʤ ʫʨʦʢʫ. ʇʨʠ ʮʴʦʤʫ ʫʨʦʢ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʫ ʈʦʙʦʯʫ 
ʦʙʣʘʩʪʴ. ʑʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʫʨʦʢ ʽ ʤʘʪʠ ʟʤʦʛʫ ʡʦʛʦ ʨʝʜʘʛʫʚʘʪʠ, ʟʘʚʘʥʪʘ-
ʞʠʤʦ ʜʦʙʽʨʢʫ ʝʣʝʤʝʥʪʽʚ ʟ ʈʦʙʦʯʦʾ ʦʙʣʘʩʪʽ ʜʦ ɺʽʢʥʘ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ. 
ʑʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʫʨʦʢ, ʧʽʜʚʦʜʷʪʴ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʜʦ ʢʥʦʧʢʠ ʇʝʨʝʛʣʷʜ ʥʘ 
ʧʘʥʝʣʽ ʨʦʙʦʪʠ ʟ ʧʦʪʦʯʥʠʤ ʫʨʦʢʦʤ, ʥʘʪʠʩʢʫʶʪʴ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰ.̔ ʇʨʠ ʧʝ-
ʨʝʛʣʷʜʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʢʥʦʧʢʘʤʠ ʥʘʚʽʛʘʮʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʩʣʘʡʜʽʚ. 

 
ʈʠʩ. 1. 25. ɻʦʣʦʚʥʝ ʚʽʢʥʦ ʇɿ ɸʣʛʝʙʨʘ 11 

 

4. ɿ'ʷʩʫʻʤʦ, ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ, ʚʯʠʪʝʣʴ 
ʤʦʞʝ ʧʨʦʚʝʩʪʠ ʫʨʦʢ ʥʘ ʪʝʤʫ çɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ ʜʦ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ, ʬʽʟʠʢʠè ʟʘ ʧʦʜʘʥʠʤ ʥʠʞʯʝ ʧʣʘʥʦʤ. 
ʄʝʪʘ ʫʨʦʢʫ. ɺʚʝʩʪʠ ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʝʷʢʠʭ ʬʽʟʠʯʥʠʭ ʚʝ-

ʣʠʯʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ, ʨʦʟʛʣʷʥʫʪʠ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦ-
ʩʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʬʽʟʠʢʠ, ʪʝʭʥʽʢʠ. 
ʊʠʧ ʫʨʦʢʫ. ɿʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. 
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ, ʬʦʨʤʫʣʘ ʅʴʶʪʦʥʘ-ʃʝʡʙʥʮ̔ʘ, 
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ʰʣʷʭ, ʨʦʙʦʪʘ, ʤʘʩʘ, ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʟʘʨʷʜ. 
ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ʇʽʜʨʫʯʥʠʢ ʽ ʇɿʅʇ çɸʣʛʝʙʨʘ, 11 ʢʣʘʩè. 
ʇʣʘʥ ʫʨʦʢʫ. 
ɯ. ʇʝʨʝʚʽʨʢʘ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ʪʘ ʘʢʪʫʘʣʽʟʘʮʽʷ ʦʧʦʨʥʠʭ ʟʥʘʥʴ 

ʫʯʥʽʚ (ʧʦʚʪʦʨʝʥʥʷ ʬʦʨʤʫʣʠ ʅʴʶʪʦʥʘ-ʃʝʡʙʥʽʮʘ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʟʥʘʯʝ-
ʥʠʭ ʽʥʪʝʛʨʘʣʽʚ, ʬʦʨʤʫʣ ʟ ʢʫʨʩʫ ʬʽʟʠʢʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʰʣʷʭʫ, ʨʦʙʦʪʠ, 
ʟʘʨʷʜʫ, ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ, ʤʘʩʠ). 
ɯɯ. ʇʦʚʽʜʦʤʣʝʥʥʷ ʪʝʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ, ʟʘʚʜʘʥʴ ʫʨʦʢʫ. ʄʦʪʠʚʘʮʽʷ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʚʯʝʥʥʷ ʽ 
ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʪʠ-
ʚʘʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ. ʋʩʚʽʜʦʤʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ 
ʥʘ ʫʨʦʮʽ ʟʥʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʞʠʪʪʽ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʬʽʟʠʢʠ, ʝʢʦʥʦʤʽʢʠ 
ʦʙʫʤʦʚʠʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ. 
ɯɯɯ. ʉʧʨʠʡʥʷʪʪʷ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʦ-

ʨʠʩʪʫʶʯʠʩʴ ʪʘʙʣʠʮʝʶ ʙʽʙʣʽʦʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ, ʟôʷʩʫʚʘʪʠ, ʷʢ ʦʙʯʠʩʣʶʻʪʴ-
ʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ ʧʝʨʝʤʽʱʝʥʥʷ, ʨʦʙʦʪʘ, ʢʽʣʴʢʽʩʪʴ 
ʪʝʧʣʦʪʠ, ʤʘʩʘ ʩʪʝʨʞʥʷ, ʟʘʨʷʜ ʜʣʷ ʟʤʽʥʥʠʭ ʚʝʣʠʯʠʥ ʰʚʠʜʢʦʩʪʽ, ʧʨʦʜʫʢʪʠ-
ʚʥʦʩʪʽ, ʪʝʧʣʦʻʤʥʦʩʪʽ, ʛʫʩʪʠʥʠ, ʩʪʨʫʤʫ. ʋʩʚʽʜʦʤʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ, 
ʧʨʦʙʥʽ ʚʧʨʘʚʠ ʟ ʧʝʨʝʚʽʨʢʦʶ ʟʘ ʝʣʝʢʪʨʦʥʥʦʶ ʥʘʦʯʥʽʩʪʶ. 
IV. ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʪʠʭ ʥʘʚʠʯʦʢ ʪʘ ʚʤʽʥʴ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ. 
V. ʇʽʜʩʫʤʢʠ ʫʨʦʢʫ ʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ. 
5. ʑʦʙ ʧʦʚʥʦʮʽʥʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʽʙ ʫ ʥʘʚʯʘʥʥʽ, ʚʯʠʪʝʣʶ ʥʝ-

ʦʙʭʽʜʥʦ ʚʤʽʪʠ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʫʨʦʢ  ̔ʧʨʠ ʧʦʪʨʝʙʽ ʡʦʛʦ ʨʝʜʘ-
ʛʫʚʘʪʠ (ʚʠʜʘʣʷʪʠ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʫʨʦʢʫ, ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʟ ʙʽʙʣʽʦʪʝʢʠ ʥʘʦ-
ʯʥʦʩʪʝʡ, ʩʪʚʦʨʶʚʘʪʠ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʽʤʧʦʨʪʫʚʘʪʠ ʥʘʦʯʥʦʩʪʽ). 
ʅʘ ʧʨʠʢʣʘʜʽ ʫʨʦʢʫ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ ʟôʷʩʫʻʤʦ, ʷʢ ʚʯʠʪʝʣʴ ʤʦʞʝ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʨʦʟʨʦʙʣʝʥʽ ʨʘʥʽʰʝ ʫʨʦʢʠ, ʜʦʧʦʚʥʶʚʘʪʠ ʾʭ ʥʦʚʠʤʠ ʥʘʦ-
ʯʥʦʩʪʷʤʠ. ʇʝʨʝʛʣʷʥʝʤʦ ʫʨʦʢ ˉ 29 (7) çɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛ-
ʨʘʣʽʚ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ, ʬʽʟʠʢʠè ʟ ʙʽʙʣʽʦʪʝʢʠ ʫʨʦʢʽʚ ʇɿ 
çɸʣʛʝʙʨʘ, 11 ʢʣʘʩè. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʡʜʝʤʦ ʜʦ ʨʝʞʠʤʫ ʋʨʦʢʠ, ʫ ʧʝʨʝʣʽʢʫ 
ʟʥʘʡʜʝʤʦ ʫʨʦʢ ʟ ʚʢʘʟʘʥʠʤ ʥʦʤʝʨʦʤ, ʚʽʜʢʨʠʻʤʦ ʡʦʛʦ ʫ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ. 
ʑʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʫʨʦʢ ʽ ʤʘʪʠ ʟʤʦʛʫ ʡʦʛʦ ʨʝʜʘʛʫʚʘʪʠ, ʟʘʚʘʥʪʘʞʠʤʦ ʜʦʙʽ-
ʨʢʫ ʝʣʝʤʝʥʪʽʚ ʟ ʨʦʙʦʯʦʾ ʦʙʣʘʩʪʽ ʜʦ ʚʽʢʥʘ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ. 
ɼʦ ʟʘʟʥʘʯʝʥʦʛʦ ʫʨʦʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʢʣʶʯʠʪʠ ʩʽʤ ʝʣʝʤʝʥʪʽʚ. 

Á ɽʣʝʤʝʥʪ 1, ʚ ʷʢʦʤʫ ʟʘʧʠʩʘʥʘ ʪʝʤʘ ʫʨʦʢʫ, ʤʝʪʘ, ʪʠʧ ʫʨʦʢʫ. 
Á ɽʣʝʤʝʥʪ 2 ī ʪʘʙʣʠʮʷ ʟ ʬʦʨʤʫʣʘʤʠ (ʪʘʙʣ. 1.6) ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʝʣʠ-
ʯʠʥʠ ʰʣʷʭʫ ʧʨʠ ʟʤʽʥʥʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʽʣʘ; ʤʘʩʠ ʪʦʥʢʦʛʦ ʩʪʝʨʞʥʷ ʟ 
ʥʝʦʜʥʦʨʽʜʥʦʶ ʣʽʥʽʡʥʦʶ ʛʫʩʪʠʥʦʶ; ʨʦʙʦʪʠ ʟʤʽʥʥʦʾ ʩʠʣʠ; ʟʘʨʷʜʫ, ʱʦ ʧʨʦ-
ʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʧʨʦʚʽʜʥʠʢʘ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ; 
ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʯʠ ʧʦʛʣʠʥʘʻʪʴʩʷ ʪʽʣʦʤ, ʟʘ ʫʤʦʚʠ, ʱʦ 
ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ. 
ɼʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦ ʦʜʥʦʤʫ ʧʨʠʢʣʘʜʫ (ʧ'ʷʪʴ 

ʝʣʝʤʝʥʪʽʚ). ʅʘʚʝʜʝʤʦ ʧʝʨʝʣʽʢ ʮʠʭ ʟʘʚʜʘʥʴ. 
Á ɽʣʝʤʝʥʪ 3. ʊʽʣʦ ʨʫʭʘʻʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʦ ʟʽ ʰʚʠʜʢʽʩʪʶ 
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v(t)=  3+3 t 
2
 (ʤ/ʩ). ɿʥʘʡʪʠ ʰʣʷʭ, ʷʢʠʡ ʧʨʦʡʰʣʦ ʪʽʣʦ ʟʘ ʧʝʨʰʽ 5 ʩ. 

Á ɽʣʝʤʝʥʪ 4. ʃʽʥʽʡʥʘ ʛʫʩʪʠʥʘ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʩʪʝʨʞʥʷ ʟʘʚʜʦʚʞʢʠ 6 ʩʤ 

ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ 43)( +=ʭʭr  (ʛ/ʩʤ). ɿʥʘʡʪʠ ʤʘʩʫ ʩʪʝʨʞʥʷ. 

Á ɽʣʝʤʝʥʪ 5. ʇʨʦʪʷʛʦʤ 7 ʩ ʚʝʣʠʯʠʥʘ ʩʪʨʫʤʫ ʚ ʧʨʦʚʽʜʥʠʢʫ ʟʤʽʥʶʚʘʣʘʩʴ 

ʟʘ ʟʘʢʦʥʦʤ )(23)( 2 Atttɯ += . ɿʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʟʘʨʷʜʫ, ʱʦ ʧʨʦʡʰʦʚ ʯʝ-

ʨʝʟ ʧʨʦʚʽʜʥʠʢ ʟʘ ʮʝʡ ʯʘʩ. 
Á ɽʣʝʤʝʥʪ 6. ʉʠʣʘ ʫ 2 ʅ ʨʦʟʪʷʛʫʻ ʧʨʫʞʠʥʫ ʥʘ 4 ʩʤ. ʗʢʫ ʨʦʙʦʪʫ ʩʣʽʜ 
ʚʠʢʦʥʘʪʠ, ʱʦʙ ʨʦʟʪʷʛʥʫʪʠ ʧʨʫʞʠʥʫ ʥʘ 4 ʩʤ? 
Á ɽʣʝʤʝʥʪ 7. ʉʠʣʘ f, ʟ ʷʢʦʶ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ ʝ1 ʚʽʜʰʪʦʚʭʫʻ ʟʘʨʷʜ ʝ2 
(ʪʦʛʦ ʩʘʤʦʛʦ ʟʥʘʢʫ), ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʜ ʥʴʦʛʦ ʥʘ ʚʽʜʩʪʘʥʽ r, ʚʠʨʘʞʘʻʪʴʩʷ  

ʬʦʨʤʫʣʦʶ 
2

21

r

ee
kf = , ʜʝ k ī ʩʪʘʣʘ. ɺʠʟʥʘʯʠʪʠ ʨʦʙʦʪʫ ʩʠʣʠ f ʧʨʠ ʧʝʨʝ-

ʤʽʱʝʥʥʽ ʟʘʨʷʜʫ ʝ2 ʟ ʪʦʯʢʠ ɸ1, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʜ ʝ1 ʥʘ ʚʽʜʩʪʘʥʽ r1, ʚ ʪʦʯ-
ʢʫ ɸ2, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʜ ʝ1 ʥʘ ʚʽʜʩʪʘʥʽ r2, ʧʦʢʣʘʜʘʶʯʠ, ʱʦ ʟʘʨʷʜ ʝ1 
ʚʤʽʱʝʥʦ ʫ ʪʦʯʢʫ ɸ0, ʧʨʠʡʥʷʪʫ ʟʘ ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ. 

ʊʘʙʣʠʮʷ 1.6. 
ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ ʜʦ ʦʙʯʠʩʣʝʥʥʷ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ 

 ̄ ʌʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ ʌʦʨʤʫʣʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

1. 
S ī ʧʨʦʡʜʝʥʠʡ ʪʽʣʦʤ ʰʣʷʭ, 

v(t) ī ʰʚʠʜʢʽʩʪʴ, ],[
21

tttÍ  ñ=
2

1

)(

t

t

dttvS  

2. 
m ī ʤʘʩʘ ʪʦʥʢʦʛʦ ʩʪʝʨʞʥʷ, 

ɟ(x) ī ʣʽʥʽʡʥʘ ʛʫʩʪʠʥʘ, ],[
21

xxxÍ  ñ=
2

1

)(

x

x

dxxm r  

3. 
q ī ʚʝʣʠʯʠʥʘ ʟʘʨʷʜʫ, 

I(t) ī ʩʠʣʘ ʩʪʨʫʤʫ, ],[
21

tttÍ  ñ=
2

1

)(

t

t

dttIq  

4. 
A ī ʨʦʙʦʪʘ, 

F(x) ī ʟʤʽʥʥʘ ʩʠʣʘ, ],[
21

xxxÍ  ñ=
2

1

)(

x

x

dxxFA  

5. 
Q ī ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, 

C(t) ī ʪʝʧʣʦʻʤʥʽʩʪʴ, ],[
21

tttÍ  ñ=
2

1

)(

t

t

dttCQ  

ɼʦ ʢʦʞʥʦʾ ʟʘʜʘʯʽ (ʝʣʝʤʝʥʪ ʙʽʙʣʽʦʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ) ʩʪʚʦʨʝʥʦ ʧʦ ʜʚʘ 
ʢʘʜʨʠ. ʋ ʧʝʨʰʦʤʫ ʢʘʜʨʽ ʧʦʜʘʥʦ ʫʤʦʚʫ ʟʘʚʜʘʥʥʷ, ʫ ʜʨʫʛʦʤʫ ï ʡʦʛʦ 
ʨʦʟʚôʷʟʘʥʥʷ. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʧʦʜʘʥʥʶ ʚʽʜʦʤʦʩʪʝʡ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪ-
ʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʫ ʰʢʦʣʷʨʽʚ ʧʽʟʥʘʚʘʣʴʥʦʾ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʟʘʧʨʦ-
ʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 
ɼʣʷ ʫʨʦʢʽʚ ʫ ʢʣʘʩʘʭ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ ʜʦʜʘʤʦ ʱʝ 

ʢʽʣʴʢʘ ʟʘʚʜʘʥʴ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʨʦʙʦʪʠ ʧʨʠ ʧʽʜʥʷʪʪʽ ʚʘʥʪʘʞʽʚ. 
6. ɿôʷʩʫʻʤʦ, ʷʢ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʚʞʝ ʨʦʟʨʦʙʣʝʥʠʡ ʫʨʦʢ. ʑʦʙ ʜʦʜʘ-
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ʪʠ ʜʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ ʝʣʝʤʝʥʪ çʌʦʨʤʫʣʘ 
ʅʴʶʪʦʥʘ-ʃʝʡʙʥʽʮʘè, ʧʝʨʝʡʜʝʤʦ ʟ ʚʽʜʢʨʠʪʠʤ ʧʦʪʦʯʥʠʤ ʫʨʦʢʦʤ ʜʦ ʨʝʞʠ-
ʤʫ ʂʦʥʩʪʨʫʢʪʦʨ. ɺʠʙʝʨʝʤʦ ʨʦʟʜʽʣ 4, ʪʝʤʫ 1 çʇʝʨʚʽʩʥʘ ʪʘ ʽʥʪʝʛʨʘʣè, 
ʫʨʦʢ 3-4 çʌʦʨʤʫʣʘ ʅʴʶʪʦʥʘ-ʃʝʡʙʥʽʮʘè ʪʘ ʟʘʚʘʥʪʘʞʠʤʦ ʡʦʛʦ ʫ ʨʦʙʦʯʫ 
ʦʙʣʘʩʪʴ. ʉʝʨʝʜ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʡʜʝʤʦ çʌʦʨʤʫʣʘ ʅʴʶʪʦʥʘ-
ʃʝʡʙʥʽʮʘè ʽ ʟʘʚʘʥʪʘʞʠʤʦ ʝʣʝʤʝʥʪ ʫ ʚʽʢʥʦ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ. ʅʘ ʧʘʥʝʣʽ ʧʦʪʦʯ-
ʥʦʛʦ ʫʨʦʢʫ ʜʦʜʘʥʠʡ ʝʣʝʤʝʥʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʦʩʪʘʥʥʽʤ, ʪʦʤʫ ʧʝʨʝʤʽʩʪʠʤʦ ʡʦʛʦ 
ʚʣʽʚʦ ʥʘ ʜʨʫʛʝ ʤʽʩʮʝ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘʚʽʛʘʮʽʡʥʽ ʢʣʘʚʽʰʽ ʧʘʥʝʣʽ 
ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ (ʧʨʠ ʚʠʜʽʣʝʥʦʤʫ ʝʣʝʤʝʥʪʽ ʥʘʪʠʩʥʫʪʠ ʩʪʨʽʣʢʫ ʚʣʽʚʦ). 
ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʚʘʞʣʠʚʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠ-

ʚʯʝʥʥʷ ʽ ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʪʠ-
ʚʘʮʽʡʥʦʛʦ ʬʘʢʪʦʨʫ, ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ ʛʝʦʤʝʪʨʽʷ 
ī ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ī ʬʽʟʠʢʘ. ɼʦʮʽʣʴʥʦ ʚʢʣʶʯʠʪʠ ʜʦ ʝʣʝʤʝʥʪʽʚ ʫʨʦ-
ʢʫ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʚʞʝ ʨʦʟʚôʷʟʫʚʘʣʦʩʷ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʟʘʥʷʪʪʽ. ɸ ʩʘʤʝ, ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʟʥʘʡʪʠ ʧʣʦʱʫ ʬʽʛʫʨʠ, ʦʙʤʝʞʝʥʦʾ ʚʽʩ-
ʩʶ ʘʙʩʮʠʩ, ʛʨʘʬʽʢʘʤʠ ʬʫʥʢʮʽʡ y=0,5Ŀx

2
 ʽ y=4ïx (ʨʠʩ. 1.26). ʎʝ ʟʘʚʜʘʥʥʷ 

ʧʦʪʨʽʙʥʦ ʧʝʨʝʬʦʨʤʫʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʠ ʫʨʦʢʫ: ʟʥʘʡʪʠ ʤʘʩʫ ʦʜ-
ʥʦʨʽʜʥʦʾ ʧʣʘʩʪʠʥʠ ʯʠ ʟʥʘʡʪʠ ʮʝʥʪʨ ʤʘʩ ʦʜʥʦʨʽʜʥʦʾ ʧʣʘʩʪʠʥʠ. 

 
ʈʠʩ. 1.26. ʂʘʜʨ ʟ ʨʦʟʚôʷʟʘʥʥʷʤ ʟʘʜʘʯʽ ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʬʽʛʫʨʠ 

 

ʑʦʙ ʜʦʜʘʪʠ ʟʘʟʥʘʯʝʥʠʡ ʝʣʝʤʝʥʪ ʫʨʦʢʫ, ʚʠʙʝʨʝʤʦ ʨʦʟʜʽʣ 4, ʪʝʤʫ 1 
çʇʝʨʚʽʩʥʘ ʪʘ ʽʥʪʝʛʨʘʣè, ʫʨʦʢ 5-6 çɿʘʩʪʦʩʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ ʜʦ 
ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱ ʪʘ ʦʙôʻʤʽʚ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨè ʪʘ ʟʘʚʘʥʪʘʞʠʤʦ ʡʦʛʦ ʫ 
ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ. ʉʝʨʝʜ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʥʘʡʜʝʤʦ çɿʘ-
ʜʘʯʘ 3è ʽ ʟʘʚʘʥʪʘʞʠʤʦ ʝʣʝʤʝʥʪ ʫ ʚʽʢʥʦ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ. ʅʘ ʧʘʥʝʣʽ ʧʦʪʦ-
ʯʥʦʛʦ ʫʨʦʢʫ ʜʦʜʘʥʠʡ ʝʣʝʤʝʥʪ ʨʦʟʤʽʩʪʠʤʦ ʪʨʝʪʽʤ. 
7. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʫʨʦʢʫ ʥʝʦʙʭʽʜʥʦ ʥʘ ʧʘʥʝʣʽ ʨʦʙʦʪʠ ʟ ʧʦʪʦʯʥʠʤ 

ʫʨʦʢʦʤ ʫ ʧʦʣʽ çʋʨʦʢè ʚʚʝʩʪʠ ʡʦʛʦ ʥʘʟʚʫ ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɿʘʧʘʤôʷʪʘʪʠ. 
8. ɼʦʜʘʤʦ ʥʦʚʽ ʟʘʚʜʘʥʥʷ ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ī ʥʘ ʚʠʢʘ-

ʯʫʚʘʥʥʷ ʚʦʜʠ ʟ ʙʦʯʢʠ, ʥʘ ʧʦʙʫʜʦʚʫ ʧʽʨʘʤʽʜʠ ʍʝʦʧʩʘ. ʗʢʱʦ ʫʯʥʽ ʚʞʝ ʚʠ-
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ʚʯʘʣʠ ʚʣʘʩʪʠʚʦʩʪʽ ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʬʫʥʢʮʽʾ, ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘ-
ʚʜʘʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ, ʷʢʫ ʚʠʢʦʥʘʻ ʽʜʝʘʣʴʥʠʡ ʛʘʟ. ʇʨʦʧʦʥʦʚʘʥʽ 
ʟʘʚʜʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʚôʷʟʘʥʽ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʫʨʦʮʽ, ʘʣʝ ʟʙʝʨʽʛʘʪʠ ʾʭ ʚ 
ʙʽʙʣʽʦʪʝʮʽ ʢʨʘʱʝ ʨʘʟʦʤ. ʊʦʤʫ ʥʫʤʝʨʘʮʽʶ ʝʣʝʤʝʥʪʽʚ ʫʨʦʢʫ ʧʨʦʜʦʚʞʫʚʘ-
ʪʠʤʝʤʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʚʦʭ ʜʦʜʘʥʠʭ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. 
ɽʣʝʤʝʥʪ 10. ʆʙʯʠʩʣʠʪʠ ʨʦʙʦʪʫ, ʷʢʫ ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ, ʱʦʙ ʚʠʢʘʯʘʪʠ 

ʚʦʜʫ ʟ ʮʠʣʽʥʜʨʠʯʥʦʾ ʙʦʯʢʠ ʚʠʩʦʪʦʶ 4 ʤ, ʟ ʨʘʜʽʫʩʦʤ ʦʩʥʦʚʠ 2 ʤ. 
ɽʣʝʤʝʥʪ 11. ʇʽʨʘʤʽʜʘ ʍʝʦʧʩʘ ʻ ʧʨʘʚʠʣʴʥʦʶ ʯʦʪʠʨʠʢʫʪʥʦʶ ʧʽʨʘʤʽ-

ʜʦʶ ʚʠʩʦʪʦʶ 147 ʤ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ ʢʚʘʜʨʘʪ ʟʽ ʩʪʦʨʦʥʦʶ 232 ʤ. 
ɿʥʘʡʪʠ ʨʦʙʦʪʫ ʧʨʦʪʠ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʟʘʪʨʘʯʝʥʫ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʧʽʨʘʤʽʜʠ. 
ɽʣʝʤʝʥʪ 12. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ 

ʙʝʥʟʠʥʫ ʘʚʪʦʤʦʙʽʣʝʤ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʥʘ 100 ʢʤ ʰʣʷʭʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨ-
ʤʫʣʦʶ Q=18-0,3v+0,0003v

2
, 30<v<110. ɺʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʶ ʚʠʪʨʘʪʫ ʙʝʥ-

ʟʠʥʫ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 50-60 ʢʤ/ʛʦʜ. 
ɽʣʝʤʝʥʪ 13. ɯʜʝʘʣʴʥʠʡ ʛʘʟ ʚ ʦʙôʻʤʽ V1=1ʤ

3
 ʧʨʠ ʪʠʩʢʫ p1=3Ā10

5
 ʇʘ 

ʟʜʽʡʩʥʶʻ ʢʦʣʦʚʠʡ ʮʠʢʣ ʟʘ 3 ʝʪʘʧʠ. ʛʘʟ ʧʨʠ ʩʪʘʣʦʤʫ ʪʠʩʢʫ ʥʘʛʨʽʚʘʶʪʴ ʜʦ 
ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʽʡ ʡʦʛʦ ʦʙôʻʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʪʨʠ ʨʘʟʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʥ 
ʧʨʠ ʩʪʘʣʦʤʫ ʦʙôʻʤʽ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʽʡ ʡʦʛʦ ʪʠʩʢ 
ʜʦʨʽʚʥʶʻ ʨ2=10

5
 ʇʘ. ɿ ʮʴʦʛʦ ʩʪʘʥʫ ʛʘʟ ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʧʨʠ 

ʩʪʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʆʙʯʠʩʣʠʪʠ ʚʠʢʦʥʘʥʫ ʛʘʟʦʤ ʨʦʙʦʪʫ (ʨʠʩ. 1.28 ʜ). 

    
ʈʠʩ. 1.27. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʣʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʛʘʟ 

 

ɹʘʟʦʚʽ ʝʣʝʤʝʥʪʠ ʫʨʦʢʫ ˉ 7(29) ʨʦʟʤʽʱʝʥʽ ʫ ʨʦʟʜʽʣʽ 4 çɯʥʪʝʛʨʘʣ ʪʘ 
ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷè, ʪʝʤʽ 1 çʇʝʨʚʽʩʥʘ ʪʘ ʽʥʪʝʛʨʘʣè. ʊʦʤʫ ʧʝʨʝʜ ʪʠʤ, ʷʢ 
ʜʦʧʦʚʥʶʚʘʪʠ ʙʽʙʣʽʦʪʝʢʫ ʥʦʚʠʤʠ ʥʘʦʯʥʦʩʪʷʤʠ, ʥʝʦʙʭʽʜʥʦ ʫʨʦʢ 7-8 ʟ ʚʢʘ-
ʟʘʥʦʛʦ ʨʦʟʜʽʣʫ ʽ ʪʝʤʠ ʫ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʪʦʨ ʟʘʚʘʥʪʘʞʠʪʠ ʫ ʨʦʙʦʯʫ ʦʙ-
ʣʘʩʪʴ. ʊʦʜʽ ʚʩʽ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʽʤʧʦʨʪʦʚʘʥʽ ʬʘʡʣʠ ʟʦʙʨʘʞʝʥʴ, 
ʟʚʫʢʦʚʽ ʬʘʡʣʠ ʙʫʜʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʫ ʧʘʧʮʽ C:\Program Files\ 
UkrPriborService\Algebra_11\assemble_Algebra_11\data\rozdil_4\Tema_1\ 
Lesson_7_8. 

9. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ çʥʘʪʠʩʥʝʤʦè ʥʘ ʧʽʢʪʦʛ-
ʨʘʤʫ ʊ ʧʘʥʝʣʽ ʨʦʙʦʪʠ ʟ ʬʘʡʣʦʤ. ʋ ʚʽʜʢʨʠʪʦʤʫ ʚʽʢʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩ-
ʪʦʚʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘʧʠʰʝʤʦ ʥʘʟʚʫ ʥʦʚʦʾ ʟʘʜʘʯʽ çɿʘʜʘʯʘ ʧʨʦ ʚʠʢʘʯʫ-
ʚʘʥʥʷ ʚʦʜʠ ʟ ʙʦʯʢʠè, ʚʚʝʜʝʤʦ ʾʾ ʫʤʦʚʫ ʽ ʥʘʟʚʫ ʬʘʡʣʘ, ʧʽʜ ʷʢʦʶ ʟʘʜʘʯʘ 
ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ ʫ ʙʽʙʣʽʦʪʝʮʽ ʥʘʦʯʥʦʩʪʝʡ z_9 (ʨʠʩ. 1.28 ʙ). ɸʥʘʣʦʛʽʯʥʦ 
ʩʪʚʦʨʶʻʤʦ ʽ ʟʙʝʨʽʛʘʻʤʦ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦ ʽʥʰʠʭ ʪʨʴʦʭ ʟʘʜʘʯ. 
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ʘ) ʙ) ʚ) 

 
ʛ) ʜ) ʝ) 

ʈʠʩ. 1.28. ɽʣʝʤʝʥʪʠ ʟ ʽʤʧʦʨʪʦʚʘʥʠʤʠ ʥʘʦʯʥʦʩʪʷʤʠ ʜʣʷ ʫʨʦʢʫ 
 

ʂʨʽʤ ʪʝʢʩʪʦʚʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʫʤʦʚʦʶ ʟʘʚʜʘʥʥʷ, ʙʘʞʘʥʦ ʧʦʜʘʪʠ ʽ 
ʜʝʷʢʽ ʥʦʪʘʪʢʠ ʟ ʨʦʟʚôʷʟʘʥʥʷʤʠ ʟʘʜʘʯ ʯʠ ʧʽʜʢʘʟʢʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ. ɸ 
ʩʘʤʝ, ʩʪʚʦʨʠʪʠ ʱʝ ʦʜʥʝ ʪʝʢʩʪʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʟʘʜʘʯʽ ʯʠ ʽʤ-
ʧʦʨʪʫʚʘʪʠ ʨʦʟʚôʷʟʘʥʥʷ ʷʢ ʟʦʙʨʘʞʝʥʥʷ (ʬʘʡʣ ʟ ʨʦʟʰʠʨʝʥʥʷʤ jpg), ʷʢʱʦ 
ʟʘʧʠʩ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʬʦʨʤʫʣ. ɼʣʷ ʟʘʜʘʯʽ ʧʨʦ ʚʠʢʘʯʫʚʘʥʥʷ ʚʦʜʠ 
ʟ ʙʦʯʢʠ ʤʦʞʥʘ ʧʦʜʘʪʠ ʥʦʪʘʪʢʠ, ʷʢʠʤʠ ʫʯʝʥʴ ʤʦʞʝ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʨʠ ʩʘ-
ʤʦʩʪʽʡʥʦʤʫ ʦʧʨʘʮʶʚʘʥʥʽ ʟʘʚʜʘʥʥʷ. ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʨʦʟʽʙôʻʤʦ 
ʮʠʣʽʥʜʨ ʧʘʨʘʣʝʣʴʥʠʤʠ ʦʩʥʦʚʽ ʧʣʦʱʠʥʘʤʠ ʥʘ ʪʦʥʢʽ ʰʘʨʠ. ɺʠʜʽʣʠʚʰʠ 
ʦʜʠʥ ʟ ʥʠʭ ʥʘ ʛʣʠʙʠʥʽ ʫ ʽ ʧʦʟʥʘʯʠʚʰʠ ʡʦʛʦ ʪʦʚʱʠʥʫ ʪʘ ʦʙôʻʤ ʚʽʜʧʦʚʽʜʥʦ 
ʯʝʨʝʟ ȹʫ ʪʘ ȹV, ʦʪʨʠʤʘʻʤʦ ȹV=ˊR

2
ȹʫ (ʤ

3
). ʄʘʩʘ ʚʦʜʠ ȹQ ʚ ʟʥʘʡʜʝʥʦʤʫ 

ʦʙôʻʤʽ ʨʽʚʥʘ ȹQ = 1000́ R
2
ȹʫ (ʪ), ʦʩʢʽʣʴʢʠ 1ʤ

3
 ʚʦʜʠ ʚʘʞʠʪʴ 1 ʪ. ʑʦʙ ʚʠ-

ʢʘʯʘʪʠ ʚʦʜʫ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʦʟʛʣʷʥʫʪʦʤʫ ʰʘʨʽ, ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʽʜ-
ʥʷʪʠ ʜʦ ʢʨʘʶ ʙʘʢʘ, ʪʦʙʪʦ ʥʘ ʚʠʩʦʪʫ ʫ. ʈʦʙʦʪʘ ȹʈ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ 
ʮʴʦʤʫ ʚʠʨʘʟʠʪʴʩʷ ʪʘʢ: 

ȹʈ=ȹQ g ʫ= 1000́   g  R
2
ʫȹʫ   (*). 

ʇʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ ʧʽʜʥʽʤʘʥʥʽ ʜʦ ʢʨʘʶ ʙʘʢʘ ʢʦʞʥʦʛʦ ʰʘʨʫ, ʧʦʯʠʥʘ-
ʶʯʠ ʟ ʧʝʨʰʦʛʦ ʪʘ ʟʘʢʽʥʯʫʶʯʠ ʦʩʪʘʥʥʽʤ, ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ 
ʨʦʙʦʪʘ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʽʩʪʶ (*); ʧʨʠ ʮʴʦʤʫ ʫ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 
ʅ. ɿʘʧʠʩ ʜʣʷ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ ʤʘʪʠʤʝ ʚʠʛʣʷʜ ×1000́  gR

2
ʫȹʫ. ɸʣʝ 

ʦʪʨʠʤʘʥʘ ʚʝʣʠʯʠʥʘ ʨʦʙʦʪʠ ʪʽʣʴʢʠ ʥʘʙʣʠʞʝʥʘ. ʑʦʙ ʟʥʘʡʪʠ ʰʫʢʘʥʫ ʨʦʙʦ-
ʪʫ, ʙʫʜʝʤʦ ʥʝʦʙʤʝʞʝʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʯʠʩʣʦ ʧʦʜʽʣʦʢ ʮʠʣʽʥʜʨʘ ʧʣʦʱʠʥʘ-
ʤʠ. ʊʦʜʽ ʚʩʷ ʨʦʙʦʪʘ ʦʙʯʠʩʣʶʚʘʪʠʤʝʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʦʛʦ ʽʥʪʝ-

ʛʨʘʣʘ ñ
H

ydyRg
0

21000p , ʜʝ g ī ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ. 

10. ʄʘʣʶʥʦʢ ʜʦ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʦʛʦ 
ʨʝʜʘʢʪʦʨʘ Paint, ʟʙʝʨʝʛʪʠ ʟ ʨʦʟʰʠʨʝʥʥʷʤ jpg ʪʘ ʽʤʧʦʨʪʫʚʘʪʠ ʫ ʙʽʙʣʽʦʪʝʢʫ 
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ʥʘʦʯʥʦʩʪʝʡ. ɯʤʧʦʨʪʫʶʪʴ ʬʘʡʣʠ ʪʘʢʠʭ ʪʠʧʽʚ: ʟʦʙʨʘʞʝʥʥʷ (.swf, .jpg), ʪʘʙ-
ʣʠʮʴ (.tab), ʪʝʢʩʪʽʚ (.txt), ʟʚʫʢʽʚ (.mp3), ʫʨʦʢʽʚ (.les). 
ɼʣʷ ʟʘʜʘʯʽ ʧʨʦ ʧʽʨʘʤʽʜʫ ʜʦʮʽʣʴʥʦ ʽʤʧʦʨʪʫʚʘʪʠ ʬʦʪʦ ʟ ʻʛʠʧʝʪʩʴʢʠʤʠ 

ʧʽʨʘʤʽʜʘʤʠ, ʧʽʜʢʘʟʢʫ ʜʣʷ ʧʝʨʝʚʽʨʢʠ, ʯʠ ʧʨʘʚʠʣʴʥʦ ʟʘʧʠʩʘʥʦ ʽʥʪʝʛʨʘʣ ʜʣʷ 
ʦʙʯʠʩʣʝʥʥʷ ʨʦʙʦʪʠ ʧʦ ʟʚʝʜʝʥʥʶ ʧʽʨʘʤʽʜʠ ʍʝʦʧʩʘ (ʨʠʩ.1. 30 ʚ, ʛ). ʉʢʣʘʜʘ-
ʻʤʦ ʚʠʨʘʟ, ʚʨʘʭʦʚʫʶʯʠ, ʱʦ g ï ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʣʠ ʪʷʞʽʥʥʷ, H ï ʚʠʩʦʪʘ 

ʧʽʨʘʤʽʜʠ, x ï ʚʠʩʦʪʘ ʚʽʜ ʦʩʥʦʚʠ ʜʦ ʚʠʜʽʣʝʥʦʛʦ ʰʘʨʫ ʧʽʨʘʤʽʜʠ, rï ʛʫʩʪʠ-

ʥʘ ʢʘʤʝʥʶ. 
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ʑʦʙ ʜʦʜʘʪʠ ʽʤʧʦʨʪʦʚʘʥʠʡ ʝʣʝʤʝʥʪ ʜʦ ʫʨʦʢʫ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʜʦ 
ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʜʽʣʫ ʙʽʙʣʽʦʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ ʽ ʦʙʨʘʪʠ ʝʣʝʤʝʥʪ. ɽʣʝʤʝʥʪ 
ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʜʘʻʪʴʩʷ ʚ ʦʙʨʘʥʠʡ ʢʘʜʨ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ. 
ɼʣʷ ʟʘʚʜʘʥʥʷ ʧʨʦ ʦʙʯʠʩʣʝʥʥʷ ʨʦʙʦʪʠ ʽʜʝʘʣʴʥʦʛʦ ʛʘʟʫ ʽʤʧʦʨʪʫʻʤʦ 

ʤʘʣʶʥʦʢ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʢʦʣʦʚʠʡ ʧʨʦʮʝʩ ʽ ʩʪʚʦʨʶʻʤʦ ʪʝʢʩʪʦʚʝ ʧʦʚʽ-
ʜʦʤʣʝʥʥʷ ʟ ʧʽʜʢʘʟʢʦʶ ï ʨʽʚʥʷʥʥʷʤ ʄʝʥʜʝʣʻʻʚʘ ï ʂʣʘʧʝʡʨʦʥʘ ʨV= RT/ɛ. 
ʈʦʙʦʪʘ ʧʨʠ ʟʜʽʡʩʥʝʥʦʤʫ ʢʦʣʦʚʦʤʫ ʧʨʦʮʝʩʽ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ ʧʣʦʱʽ 
ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ (ʨʠʩ. 1.28 ʘ, ʜ). 

11. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʽ ʢʦʨʝʢʮʽʾ ʟʥʘʥʴ ʫʯʥʽʚ ʚʯʠʪʝʣʴ ʤʦʞʝ ʚʠ-
ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʟʦʚʽ ʝʣʝʤʝʥʪʠ ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ, ʂʦʥʩʪʨʫʢʪʦʨ ʟʘʚʜʘʥʴ, 
ʂʦʥʩʪʨʫʢʪʦʨ ʧʠʪʘʥʴ, ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ. ʇʨʠ ʚʠʙʦʨʽ ʪʝʤʠ ʫʨʦʢʫ ʂʦʥʪʨʦ-
ʣʴʥʘ ʨʦʙʦʪʘ ʢʦʨʠʩʪʫʚʘʯʫ ʇɿ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʪʦʨ ʟʘʚʜʘʥʴ ʪʘ 
ʟʨʘʟʦʢ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʧʝʚʥʦʾ ʪʝʤʠ (ʨʠʩ. 1.29). ɹʘʟʦʚʠʡ 
ʝʣʝʤʝʥʪ ʂʦʥʩʪʨʫʢʪʦʨ ʟʘʚʜʘʥʴ ʤʽʩʪʠʪʴ 4-5 ʚʘʨʽʘʥʪʽʚ ʟʘʚʜʘʥʴ ʜʦ ʢʦʥʪʨʦʣʴʥʦʾ 
ʨʦʙʦʪʠ. ʂʨʽʤ ʪʦʛʦ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʜʽʙʨʘʪʠ ʟʘʚʜʘʥʥʷ ʽ ʚʧʠʩʘʪʠ 
ʾʭ ʚ ʜʦʢʫʤʝʥʪ ʜʣʷ ʜʨʫʢʫ ʜʣʷ ʜʘʥʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ. 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ ʜʦ ʪʝʤʠ ʜʦʧʦʤʦʞʫʪʴ ʫʯʥʷʤ ʢʨʘʱʝ  

ʫʩʚʽʜʦʤʠʪʠ ʩʫʪʴ, ʟʚôʷʟʢʠ ʪʘ ʦʢʨʝʤʽ ʪʦʥʢʦʱʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʝʦʨʽʾ, ʩʠʩʪʝ-
ʤʘʪʠʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʟʜʽʡʩʥʠʪʠ ʩʘʤʦʢʦʥʪ-
ʨʦʣʴ ʨʝʟʫʣʴʪʘʪʽʚ ʡʦʛʦ ʟʘʩʚʦʻʥʥʷ. ɿ ʮʽʻʶ ʞ ʤʝʪʦʶ ʜʘʥʦ ʽ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ. 
ʈʝʟʫʣʴʪʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʚʯʠʪʝʣʴ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠ ʟʘ ʜʦʧʦʤʦ-
ʛʦʶ ʤʦʜʫʣʷ ʉʪʘʪʠʩʪʠʢʘ. 

 

 
ʈʠʩ. 1.29. ɿʦʙʨʘʞʝʥʥʷ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ 
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ɼʦʩʣʽʜʠʪʠ, ʷʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʫʯ-

ʥʽʚ ʥʘʜʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʇɿ ɸʣʛʝʙʨʘ, 10-11 ʢʣʘʩ? 
2. ʇʝʨʝʛʣʷʥʫʪʠ ʫʨʦʢʠ ʜʦ ʪʝʤʠ çʊʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʤʘʪʝʤʘʪʠʯʥʘ 

ʩʪʘʪʠʩʪʠʢʘè. ɼʦʩʣʽʜʠʪʠ, ʷʢʠʤʠ ʥʘʦʯʥʦʩʪʷʤʠ ʜʦʮʽʣʴʥʦ ʜʦʧʦʚʥʠʪʠ ʙʽʙʣʽʦ-
ʪʝʢʫ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʚʘʨʽʘʮʽʡʥʠʭ ʨʷʜʽʚ Microsoft Excel?  

3. ʈʦʟʨʦʙʠʪʠ ʫʨʦʢ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ ʚ 10-ʤʫ ʯʠ ʚ 11-ʤʫ ʢʣʘʩʽ. ɼʽʙ-
ʨʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʚʜʘʥʥʷ ʟ ʙʽʙʣʽʦʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ ʟʘʩʦʙʫ, ʩʪʚʦʨʠʪʠ ʚʣʘʩ-
ʥʽ ʢʨʦʢʠ ī  ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʽʤʧʦʨʪʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʥʘʦʯʥʦʩʪʽ. ɼʙ̔-
ʨʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, ʜʣʷ  ʢʦʥʪʨʦʣʶ ʽ 
ʢʦʨʝʢʮʽʾ ʟʥʘʥʴ. 

1.4.3. ʇʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ GRAN1 

ʇʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ GRAN
1
 ʤʦʞʝ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʫ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ, ʘʣʝ ʡ ʧʨʠ ʚʠ-
ʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘ-
ʪʠʢʠ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. ʂʦʤʧʣʝʢʩ ʩʪʚʦʨʝʥʠʡ 
ʘʚʪʦʨʩʴʢʠʤ ʢʦʣʝʢʪʠʚʦʤ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʄ.ɯ. ɾʘʣʜʘʢʘ, ʘʢʘʜʝʤʽʢʘ ɸʇʅ 
ʋʢʨʘʾʥʠ, ʜʦʢʪʦʨʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ[19-29]. ɿʥʘʯʥʠʡ ʚʢʣʘʜ ʚ 
ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʚʝʨʩʽʡ ʧʨʦʛʨʘʤ ʚʥʝʩʣʠ ʖ.ɺ. ɻʦʨʦʰʢʦ [19], ʆ.ɺ. ɺʽʪʶʢ 
[22], ɭ.ʌ. ɺʽʥʥʠʯʝʥʢʦ [14-16],  [19], ɸ.ʆ. ʂʦʩʪʶʯʝʥʢʦ. ɼʣʷ DʆS-ʚʝʨʩʽʾ 
GRAN1 ɯ.ɺ. ʃʫʧʘʥ ʨʦʟʨʦʙʣʝʥʦ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ (10-11 ʢʣʘʩʠ) ʟ ʚʠ-
ʚʯʝʥʥ ̫ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʡ  ̔ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʭ ʦʨʛʘʥʽʟʘʮʽʾ [41, 36]. ʋ 
ʧʦʩʽʙʥʠʢʫ çʋʨʦʢʠ ʤʘʪʝʤʘʪʠʢʠ ʟ ʢʦʤʧôʶʪʝʨʦʤè [37] ʧʦʜʘʶʪʴʩʷ ʜʦʙʽʨʢʠ 
ʟʘʚʜʘʥʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥ ̫ʬʫʥʢʮʽ ʾʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʦʚʣʝʥʦʾ ʚʝʨʩʽʾ GRAN1

2
. 

ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN1 ʤʦʞʥʘ ʙʫʜʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 
ʟʘʣʝʞʥʦʩʪʽ ʷʚʥʦʛʦ ʪʘ ʥʝʷʚʥʦʛʦ ʚʠʜʽʚ, ʷʢʽ ʟʘʜʘʥʽ ʚ ʜʝʢʘʨʪʦʚʠʭ ʯʠ ʚ ʧʦʣʷʨʥʠʭ 
ʢʦʦʨʜʠʥʘʪʘʭ, ʧʘʨʘʤʝʪʨʠʯʥʦ, ʪʘʙʣʠʯʥʦ; ʛʨʘʬʽʯʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʨʽʚʥʷʥʥʷ, ʥʝ-
ʨʽʚʥʦʩʪʽ ʪʘ ʾʭ ʩʠʩʪʝʤʠ ʟ ʦʜʥʽʻʶ ʯʠ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ; ʥʘʙʣʠʞʝʥʦ ʚʠʟʥʘʯʘʪʠ 
ʢʦʨʝʥʽ ʤʥʦʛʦʯʣʝʥʽʚ; ʜʦʩʣʽʜʞʫʚʘʪʠ ʛʨʘʥʠʮʽ ʯʠʩʣʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʪʘ ʬʫ-
ʥʢʮʽʡ; ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ (ʧʦʙʫʜʦʚʘ ʧʦʣʽʛʦʥʫ ʯʘʩʪʦʪ, ʛʽʩʪʦʛ-
ʨʘʤ, ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ ʨʽʟʥʠʭ ʧʦʜʽʡ; ʚʠʟʥʘʯʝʥʥʷ ʮʝʥʪʨʘ ʨʦʟʩʽʶ-
ʚʘʥʥʷ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ ʪʘ ʚʝʣʠʯʠʥʠ ʨʦʟʩʽʶʚʘʥʥʷ (ʜʠʩʧʝʨʩʽʾ); ʙʫʜʫʚʘʪʠ ʛʨʘ-
ʬʽʢʠ ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ; ʦʙʯʠʩʣʶʚʘʪʠ ʚʠʟʥʘʯʝʥʽ ʽʥʪʝʛʨʘʣʠ; ʧʣʦʱʽ ʢʨʠʚʦʣʽ-
ʥʽʡʥʠʭ ʪʨʘʧʝʮʽʡ; ʧʣʦʱʽ ʧʦʚʝʨʭʦʥʴ ʪʘ ʦʙôʻʤʠ ʪʽʣ ʦʙʝʨʪʘʥʥʷ ʪʦʱʦ. 

                                                        
1 ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ çGRANè, ʚʝʨʩʽʷ 1.0. ï ʂ. : ʈʝʩʧʫʙʣʽʢʘʥʩʴʢʠʡ ʥʘʚʯʘʣʴʥʦ-
ʤʝʪʦʜʠʯʥʠʡ ʮʝʥʪʨ çɼʽʥʽʪè, 2003. ï 1 ʝʣʝʢʪʨʦʥ. ʦʧʪ. ʜʠʩʢ (ʉD-ROM): 12 ʩʤ. ï ʉʠʩʪʝ-
ʤʥʽ ʚʠʤʦʛʠ: Pentium, ʪʘʢʪʦʚʘ ʯʘʩʪʦʪʘ ï ʚʽʜ 1100 ʄʅz, 64 Mb RAM, CD-ROM Win-
dows 98/XP. 
2 ɾʘʣʜʘʢ ʄ.ɯ. ʇʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ GRAN1, ʚʝʨʩʽʷ 1.1. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / 

ʄ. ɯ. ɾʘʣʜʘʢ, ʖ. ɺ. ɻʦʨʦʰʢʦ. ï ʂʠʾʚ, 2012. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1  (ʜʘʪʘ ʟʚʝʨʥʝʥ-
ʥʷ: 30.06.2019). 

http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1
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ʉʪʦʩʦʚʥʦ ʇɿ GRAN1 ʆ. ɯ. ʉʢʘʬʘ [96] ʟʘʟʥʘʯʘʻ, ʱʦ ʚʽʥ ʻ ʦʜʥʠʤ ʽʟ ʟʘ-
ʩʦʙʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘʜʘʯʽ ʪʘ ʾʾ ʨʦʟʚôʷʟʢʫ, ʜʦʧʦʤʘʛʘʻ ʘʢʪʠʚʽʟʫʚʘʪʠ ʜʽʘʣʦʛ 
ʫʯʥʷ ʪʘ ʚʯʠʪʝʣʷ, ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʝʚʨʠʩʪʠʯʥʠʤ. 
ʅʘ ʦʩʦʙʠʩʪʽʩʥʠʭ ʘʩʧʝʢʪʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʫ ʥʘʛʦʣʦʰʫʻ 

ʄ. ɯ. ɾʘʣʜʘʢ. ʄʦʚʘ ʡʜʝ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʜʠʬʝʨʝʥ-
ʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʫ ʥʘʚʯʘʥʥʽ. ʋʯʥʷʤ / ʩʪʫʜʝʥʪʘʤ, ʩʭʠʣʴʥʠʤ ʜʦ ʛʣʠʙʦʢʦʛʦ 
ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʥʝ ʣʠʰʝ ʜʦʩʣʽ-
ʜʞʫʚʘʪʠ ʛʦʪʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʘʣʝ ʡ ʚʠʚʽʣʴʥʠʪʠ ʯʘʩ ʜʣʷ ʩʘʤʦʾ ʧʦʩʪʘ-
ʥʦʚʢʠ ʟʘʚʜʘʥʥʷ, ʟôʷʩʫʚʘʥʥʷ ʩʫʪʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, ʽʥʪʝʨ-
ʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʯʥʷʤ ʥʝʤʘʪʝ-
ʤʘʪʠʯʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘʚʯʘʥʥʷ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʢʦʤʧôʶʪʝʨʦʤ ʩʧʨʠʷʪʠʤʫʪʴ 
ʪʦʤʫ, ʱʦ ʚʦʥʠ ʥʝ ʧʦʯʫʚʘʪʠʤʫʪʴ ʩʝʙʝ ʫ ʩʢʣʘʜʥʦʤʫ ʩʪʘʥʦʚʠʱʽ, ʥʝ ʙʦʷʪʠ-
ʤʫʪʴʩʷ ʚʪʨʘʪʠʪʠ ʧʦʯʫʪʪʷ ʚʣʘʩʥʦʾ ʛʽʜʥʦʩʪʽ, ʟʤʦʞʫʪʴ ʧʦʜʦʣʘʪʠ ʧʩʠʭʦʣʦʛʽʯʥʽ 
ʙʘʨôʻʨʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ [18, 11]. 

1. ʅʘʟʚʘ ʟʘʩʦʙʫ ʫʪʚʦʨʝʥʘ ʚʽʜ GRaphic ANalysis. ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ 
ʩʣʽʜ ʘʢʪʠʚʽʟʫʚʘʪʠ ʬʘʡʣ gran1.exe (ʽʥʩʪʘʣʷʮʽʡʥʠʡ ʬʘʡʣ setup_gran1). 
ɻʦʣʦʚʥʝ ʤʝʥʶ (ʨʠʩ. 1.30) ʚʢʣʶʯʘʻ ʧʫʥʢʪʠ: ʌʘʡʣ, ʆʙôʻʢʪ (ʩʪʚʦʨʠʪʠ, 

ʟʤʽʥʠʪʠ, ʚʠʣʫʯʠʪʠ ʦʩʪʘʥʥʽʡ, ʩʧʠʩʦʢ ʦʙôʻʢʪʽʚ, ʥʦʚʘ ʬʫʥʢʮʽʷ ʟ ʟʘʬʽʢʩʦʚʘʥʠʤʠ 
ʧʘʨʘʤʝʪʨʘʤʠ), ɺʠʧʨʘʚʣʝʥʥʷ (ʢʦʧʽʶʚʘʥʥʷ ʬʦʨʤʫʣ, ʛʨʘʬʽʢʽʚ, ʚʽʢʦʥ, ʥʘʣʘʰʪʫ-
ʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʚʽʢʦʥ), ɻʨʘʬʽʢ (ʧʦʙʫʜʫʚʘʪʠ, ʦʯʠʩʪʠʪʠ, ʢʦʦʨʜʠʥʘʪʠ ʟ ʢʣʘʚʽʘ-
ʪʫʨʠ, ʤʘʩʰʪʘʙ, ʤʽʪʢʠ, ʧʘʨʘʤʝʪʨʠ ʚʽʢʥʘ ɻʨʘʬʽʢ); ʆʧʝʨʘʮʽʾ (ʚʢʣʘʜʢʠ ɯʥʪʝʛʨʘ-
ʣʠ, ʆʧʝʨʘʮʽʾ ʟ ʣʘʤʘʥʠʤʠ, ʉʪʘʪʠʩʪʠʢʘ, ʅʝʨʽʚʥʦʩʪʽ, ʇʦʭʽʜʥʘ, ɺʽʜʩʪʘʥʴ ʜʦ 
ʪʦʯʢʠ, ɿʥʘʯʝʥʥʷ ʚʠʨʘʟʫ G(x,y), ɺʽʜʧʦʚʽʜʽ, ʂʘʣʴʢʫʣʷʪʦʨ). 

 
ʈʠʩ. 1. 30.ʈʦʙʦʯʝ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ GRAN1 

http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1
https://drive.google.com/open?id=1IUtO7ztS4H8oj-hXxsAyjcoTV2X6E8Lx
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ɿʣʽʚʘ ʫ ʢʦʣʦʥʮʽ ʨʦʟʪʘʰʦʚʘʥʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 
ʦʢʨʝʤʠʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʽʜʧʫʥʢʪʽʚ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ. 
ʉʧʨʘʚʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʩʧʠʩʦʢ ʦʙôʻʢʪʽʚ ʽ ʪʘʙʣʠʮʷ ʜʣʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ. 

2. ɼʦʧʫʩʪʠʤʽ ʩʠʤʚʦʣʠ ʽ ʦʧʝʨʘʮʽʾ. ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʽ ʚʠʨʘʟʠ ʟʘʧʠʩʫ-
ʶʪʴʩʷ ʟʘ ʧʨʘʚʠʣʘʤʠ ʙʣʠʟʴʢʠʤʠ ʜʦ ʧʨʠʡʥʷʪʠʭ ʫ ʤʦʚʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
ʇʨʠ ʟʘʧʠʩʽ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ ʜʨʦʙʦʚʘ ʯʘʩʪʠʥʘ, ʷʢʱʦ ʚʦʥʘ ʻ, ʚʽʜʦʢʨʝʤʣʶ-
ʻʪʴʩʷ ʚʽʜ ʮʽʣʦʾ ʪʦʯʢʦʶ. ɸʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ ʧʦʟʥʘʯʘʶʪʴʩʷ ʟʥʘʢʘʤʠ: + 
ʜʦʜʘʚʘʥʥʷ, ï ʚʽʜʥʽʤʘʥʥʷ, * ʤʥʦʞʝʥʥʷ, / ʜʽʣʝʥʥʷ, ^ ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ. 
ʇʨʽʦʨʠʪʝʪʠ (ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ) ʦʧʝʨʘʮʽʡ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ. ɹʘʞʘʥʠʡ 
ʧʦʨʷʜʦʢ ʦʧʝʨʘʮʽʡ ʤʦʞʝ ʙʫʪʠ ʚʢʘʟʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʫʞʦʢ. 
ɼʦ ʚʠʨʘʟʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʧʦʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ ʬʫʥʢʮʽʡ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʭ ʥʘ ʧʘʥʝʣʽ ʚʚʝʜʝʥʥʷ (ʨʠʩ. 1.32): Sin ï ʩʠʥʫʩ, Cos ï ʢʦʩʠʥʫʩ, Tg 
ï ʪʘʥʛʝʥʩ, Ctg ï ʢʦʪʘʥʛʝʥʩ, Asin ï ʘʨʢʩʠʥʫʩ, Acos ï ʘʨʢʢʦʩʠʥʫʩ, Atg ï
 ʘʨʢʪʘʥʛʝʥʩ, Actg ïʘʨʢʢʦʪʘʥʛʝʥʩ, Exp ï ʝʢʩʧʦʥʝʥʪʘ (e

x
), Lgï ʣʦʛʘʨʠʬʤ 

ʜʝʩʷʪʢʦʚʠʡ, Ln ï ʣʦʛʘʨʠʬʤ ʥʘʪʫʨʘʣʴʥʠʡ, Log ï ʣʦʛʘʨʠʬʤ ʟʘ ʜʦʚʽʣʴʥʦʶ 
ʜʦʧʫʩʪʠʤʦʶ ʦʩʥʦʚʦʶ (ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʜʫʞʢʘʭ ʚʢʘʟʫʻʪʴʩʷ ʦʩʥʦʚʘ ʽ ʯʝʨʝʟ 
ʢʦʤʫ ʧʽʜʣʦʛʘʨʠʬʤʽʯʥʠʡ ʚʠʨʘʟ), Abs ï ʘʙʩʦʣʶʪʥʘ ʚʝʣʠʯʠʥʘ, Int ï ʮʽʣʘ ʯʘ-

ʩʪʠʥʘ ʘʨʛʫʤʝʥʪʫ, Sqrt ï ʢʦʨʽʥʴ ʢʚʘʜʨʘʪʥʠʡ, Pi ï ʯʠʩʣʦ p (3.141592654). 
ʈ ï ʧʦʟʥʘʯʝʥʥʷ ʜʣʷ ʧʘʨʘʤʝʪʨʘ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʦʙôʻʢʪʘ-ʬʫʥʢʮʽʾ ʘʥʘʣʽ-

ʪʠʯʥʠʡ ʚʠʨʘʟ ʤʦʞʝ ʤʽʩʪʠʪʠ ʜʦ 9 ʧʘʨʘʤʝʪʨʽʚ. ʇʘʨʘʤʝʪʨʫ, ʷʢʠʡ ʱʝ ʥʝ ʚʠ-
ʢʦʨʠʩʪʦʚʫʚʘʚʩʷ, ʥʘʜʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʨʽʚʥʝ ʦʜʠʥʠʮʽ. ɺ ʭʦʜʽ ʜʦ-
ʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʨʫʭʘʶʯʠ 
ʙʽʛʫʥʦʢ ʟ ʧʝʚʥʠʤ ʢʨʦʢʦʤ ʚ ʟʘʜʘʥʠʭ ʤʝʞʘʭ. ʋʪʦʯʥʶʶʯʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘ-
ʤʝʪʨʘ ʚʚʦʜʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʘʙʣʠʮʶ ʧʘʨʘʤʝʪʨʽʚ (ʨʠʩ. 1.30). 

3. ʑʦʙ ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦ-
ʥʘʪʠ ʣʘʥʮʶʞʦʢ ʢʦʤʘʥʜ: ʦʙʨʘʪʠ ʪʠʧ ʟʘʣʝʞʥʦʩʪʽ (ʨʠʩ. 1.31) ï ʆʙôʻʢʪ \ 
ʉʪʚʦʨʠʪʠ ï ɺʚʝʩʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʫ ʨʷʜʢʫ ʥʘ ʧʘʥʝʣʽ ʚʚʝ-
ʜʝʥʥʷ ʜʘʥʠʭ ï ɿʘʟʥʘʯʠʪʠ ʚʽʜʨʽʟʦʢ ʟʘʜʘʥʥʷ ï ɻʨʘʬʽʢ ʧʦʙʫʜʫʚʘʪʠ. 

  
ʈʠʩ. 1.31. ʇʘʥʝʣʴ ʚʠʙʦʨʫ ʪʠʧʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

 

ɼʣʷ ʚʢʘʟʫʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʟʤʽʥʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʥʝʣʴ 
ʚʚʝʜʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ (ʨʠʩ. 1.32). ʇʨʠ ʧʦʪʨʝʙʽ ʤʦʞʥʘ 
ʟʤʽʥʠʪʠ ʢʦʣʽʨ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩʪʽ. ʗʢʱʦ ʫ ʚʣʘʩʪʠʚʦʩʪʷʭ ʦʙôʻʢʪʘ ʜʣʷ ʧʦ-
ʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʟʥʷʪʠ ʚʽʜʤʽʪʢʫ ã, ʪʦ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʥʘ ʝʢʨʘʥ ʚʠʚʦʜʠʪʠʩʷ 
ʥʝ ʙʫʜʝ. ʗʢʱʦ ʧʝʨʝʜ ʬʦʨʤʫʣʦʶ ʫ ʩʧʠʩʢʫ ʦʙôʻʢʪʽʚ ʟʥʷʪʠ ʚʽʜʤʽʪʢʫ ã, ʪʦ ʥʘ 
ʬʫʥʢʮʽʶ ʥʝ ʧʦʰʠʨʶʚʘʪʠʤʫʪʴʩʷ ʦʧʝʨʘʮʽʾ, ʷʢʽ ʚʠʢʦʥʫʻ ʢʦʨʠʩʪʫʚʘʯ, ʭʦʯʘ 
ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʤʦʞʝ ʙʫʜʫʚʘʪʠʩʷ.  
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4. ʅʠʞʯʝ ʧʦʜʘʶʪʴʩʷ ʜʦʧʫʩʪʠʤʽ ʪʠʧʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. 
ɿʘʜʘʥʘ ʷʚʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʠʜʫ y=f(x). ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ 
ʫ=|ʭ

2
+ʭïm|, y=kx+b; y=ax

2
+c, ʩʪʚʦʨʶʶʪʴ ʦʙôʻʢʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ 

ʫ=Abs(X 2̂+Xïʈ1), y=ʈ2*x+ʈ3; y=P4*x^2+P5. ʇʽʜ ʯʘʩ ʦʜʠʥ ʟ ʧʘʨʘʤʝʪʨʽʚ 
ʬʽʢʩʫʶʪʴ, ʘ ʽʥʰʠʡ ī ʟʤʽʥʶʶʪʴ; ʘʥʘʣʽʟʫʶʪʴ ʦʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ; ʧʦʨʽʚʥʶ-
ʶʪʴ ʡʦʛʦ ʟ ʧʦʧʝʨʝʜʥʽʤ; ʚʠʩʣʦʚʣʶʶʪʴ ʛʽʧʦʪʝʟʠ ʱʦʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʬʫʥʢʮʽʾ. 

 
ʈʠʩ. 1.32. ʇʘʥʝʣʴ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ 

 

ʅʘʧʨʠʢʣʘʜ, ʱʦʙ ʜʦʩʣʽʜʠʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʨʘʙʦʣʠ, ʟʘʜʘʥʦʾ ʥʘ ʢʦʦʨ-
ʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ ʬʦʨʤʫʣʦʶ f(x)=a(x-ʭʦ)

2
+m, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʦʙôʻʢʪ 

ʷʚʥʦʛʦ ʪʠʧʫ ʟʘ ʬʦʨʤʫʣʦʶ ʫ =  ʈ6*(ʍ-P7)^2+ʈ8. ʈʫʭʘʶʯʠ ʙʽʛʫʥʦʢ ʧʘʨʘʤʝʪ-
ʨʘ, ʟʤʽʥʶʶʪʴ ʟʥʘʯʝʥʥʷ ʦʜʥʦʛʦ ʟ ʧʘʨʘʤʝʪʨʽʚ ʈ6 (ʈ7 ʯʠ ʈ8). ʅʘ ʨʠʩ. 1.33 
ʧʦʙʫʜʦʚʘʥʦ ʧʘʨʘʙʦʣʠ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ. ʑʦʙ ʟʨʫʯʥʦ ʙʫʣʦ 
ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʛʨʘʬʽʢʠ, ʜʦʮʽʣʴʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʦʩʣʫʛʦʶ ʆʙôʻʢʪ \ ʅʦʚʘ 
ʬʫʥʢʮʽʷ ʟ ʟʘʬʽʢʩʦʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʅʦʚʽ ʦʙôʻʢʪʠ ʬʽʢʩʫʶʪʴʩʷ, ʷʢʱʦ 
ʩʚʽʪʣʦʚʠʡ ʢʫʨʩʦʨ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʦʙôʻʢʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʧʘʨʘʤʝʪʨʠ. 

  
ʈʠʩ. 1.33. ɻʨʘʬʽʢʠ ʜʣʷ ʜʦʩʣ̔ʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ 

 

5. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʚʚʝʜʝʥʫ ʬʫʥʢʮʽʶ ʯʠ ʚʢʘʟʘʪʠ ʽʥʰʽ ʤʝʞʽ 
ʚʽʜʨʽʟʢʘ, ʥʘ ʷʢʦʤʫ ʟʘʜʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʚʠ-

https://drive.google.com/open?id=1za4E_V8fLNmGJtzKusPU19d-MaE_q01J
https://drive.google.com/open?id=144L-xVTbvnvRx51K2kh4ilY679CCZMW4
https://drive.google.com/open?id=1Z245fZwP3PwCYUUwKSBDt8n86eGqdk5X
https://drive.google.com/open?id=1Z245fZwP3PwCYUUwKSBDt8n86eGqdk5X
https://drive.google.com/open?id=1Z245fZwP3PwCYUUwKSBDt8n86eGqdk5X
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ʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʩʣʫʛʘ ʆʙôʻʢʪ \ ɿʤʽʥʠʪʠ. 
6. ʑʦʙ ʩʢʦʧʽʶʚʘʪʠ ʧʦʙʫʜʦʚʘʥʠʡ ʛʨʘʬʽʢ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʜʦ ʚʽʢʥʘ 

ɻʨʘʬʽʢ ʽ ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʩʣʫʛʫ ɺʠʧʨʘʚʣʝʥʥʷ \ ʉʢʦʧʽʶʚʘʪʠ. ɼʣʷ ʢʦʧʽʶ-
ʚʘʥʥʷ ʬʦʨʤʫʣʠ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʚʽʢʥʘ ʉʧʠʩʦʢ ʦʙôʻʢʪʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʥʘʟʚʘʥʫ ʧʦʩʣʫʛʫ. 

7. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʣʫʛʠ ʄʘʩʰʪʘʙ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʤʘʩʰʪʘʙʠ ʫ ʚʽʢʥʽ 
ɻʨʘʬʽʢ (ʇʦʧʝʨʝʜʥʽʡ ʤʘʩʰʪʘʙ, ʇʦʯʘʪʢʦʚʠʡ, ɸʚʪʦʤʘʪʠʯʥʠʡ, ʄʘʩʰʪʘʙ ʢʦ-
ʨʠʩʪʫʚʘʯʘ). ʋ ʨʝʞʠʤʽ ʄʘʩʰʪʘʙ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʜʦʚʽʣʴʥʽ 
ʤʝʞʽ ʚʟʜʦʚʞ ʦʩʝʡ ʆʭ ʽ Oʫ, ʫ ʷʢʠʭ ʙʫʜʫʪʴ ʙʫʜʫʚʘʪʠʩʷ ʟʦʙʨʘʞʝʥʥʷ. ʋ ʨʝʞʠʤʽ 
ʄʘʩʰʪʘʙ \ ɸʚʪʦ ʧʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʙʠʨʘʻ ʤʘʩʰʪʘʙʠ ʚʟʜʦʚʞ ʦʩʝʡ ʆʭ 
ʽ Oʫ ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʞ, ʫ ʷʢʠʭ ʟʤʽʥʶʶʪʴʩʷ ʘʙʩʮʠʩʠ ʡ ʦʨʜʠʥʘʪʠ. 

8. ɿ ʪʝʢʩʪʦʚʠʭ ʬʘʡʣʽʚ ʯʠ ʟ ʧʨʝʟʝʥʪʘʮʽʡ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʛʽʧʝʨʧʦʩʠ-
ʣʘʥʥʷ ʥʘ ʬʘʡʣʠ GRAN1. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʬʘʡʣ GRAN1, 
ʟʜʽʡʩʥʠʪʠ ʢʦʧʽʶ ʚʽʢʥʘ ʟ ʛʨʘʬʽʢʘʤʠ (ɺʠʧʨʘʚʣʝʥʥʷ \ ʩʢʦʧʽʶʚʘʪʠ), ʧʦʤʽʩʪʠ-
ʪʠ ʨʠʩʫʥʦʢ ʫ ʩʪʚʦʨʝʥʠʡ ʪʝʢʩʪʦʚʠʡ ʜʦʢʫʤʝʥʪ ʪʘ ʟʜʽʡʩʥʠʪʠ ʧʦʩʠʣʘʥʥʷ ʟ 
ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʥʘ ʬʘʡʣ ʇɿ (ʚʠʜʽʣʠʪʠ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ ʯʠ ʪʝʢʩʪ, 
ʚʠʢʣʠʢʘʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʦʙʨʘʪʠ ʧʫʥʢʪ ɻʽʧʝʨʧʦʩʠʣʘʥʥʷ, ʚʢʘʟʘʪʠ ʥʘ 
ʩʪʚʦʨʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN1 ʬʘʡʣ). 

9. ʅʝʷʚʥʦ ʟʘʜʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ G(x, y)=0. 
ʅʘʧʨʠʢʣʘʜ, ʨʽʚʥʷʥʥʷ ʢʦʣʘ (xïa)

2
+(yïb)

2
=R

2
 ʧʦʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʨʘʟʫ P3^2-P2)^2-(yP1)^2-(x 0 += . 

ʑʦʙ ʧʦʨʽʚʥʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 
ʪʘ ʦʙʝʨʥʝʥʦʾ ʜʦ ʥʝʾ, ʽʥʦʜʽ ʟʨʫʯʥʦ ʬʫʥʢʮʽʾ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʥʝʷʚʥʦ ʟʘʜʘʥʽ. 
ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʢʘʟʥʠʢʦʚʦʾ ʫ=ʘ

ʭ
 ʪʘ ʦʙʝʨʥʝʥʦʾ ʜʦ ʥʝʾ ʣʦʛʘʨʠʬʤʽʯʥʦʾ 

ʫ=logax ʩʪʚʦʨʶʶʪʴ ʦʙôʻʢʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ 0=yïP9^x, 0=xïP9^y. ɿʤʽʥʶ-
ʶʪʴ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʈ9, ʧʦʨʽʚʥʶʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʦʭ ʬʫʥʢʮʽʡ ʜʣʷ 
ʟʥʘʯʝʥʴ a>1 (ʧʘʨʘʤʝʪʨʘ P9>1), 0<a<1 (ʜʣʷ ʧʘʨʘʤʝʪʨʘ 0<P9<1). 

10. ɿʘʣʝʞʥʽʩʪʴ ʧʘʨʘʤʝʪʨʠʯʥʦ ʟʘʜʘʥʘ ʫ ʚʠʛʣʷʜʽ x=ʭ(t), y=y(t). 
ʅʘʧʨʠʢʣʘʜ, ʬʽʛʫʨʠ ʃʽʩʩʘʞʫ ï ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʜʫ 

x = A1sin(w1t+j1), y = A2sin(w2t+j2) ï ʧʦʜʘʶʪʴʩʷ ʫ ʬʦʨʤʘʪʽ GRAN1 ʬʦʨ-
ʤʫʣʘʤʠ X(t)=P1*sin(P2*t+P3); y(t)=P4*sin(P5*t+P6). 
ʈʽʚʥʷʥʥʷ ʝʣʽʧʩʘ ʧʦʜʘʶʪʴ ʟʘ ʬʦʨʤʫʣʘʤʠ x=P7*cos(T), y=P8*sin(T). 
11. ʊʠʧ ʟʘʣʝʞʥʦʩʪʽ ʪʘʙʣʠʯʥʘ ʍ,̔ Y(ʍ̔). ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʯʥʦ ʟʘ-

ʜʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʟʤʽʥʥʠʤʠ ʭ ʽ ʫ ʪʨʝʙʘ ʩʬʦʨʤʫʚʘʪʠ ʩʧʠʩʦʢ ʪʦʯʦʢ ʥʘ 
ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ. ʆʩʢʽʣʴʢʠ ʜʣʷ ʪʘʢʦʾ ʟʘʣʝʞʥʦʩʪʽ ʬʦʨʤʫʻʪʴʩʷ ʘʧʨʦ-
ʢʩʠʤʫʶʯʠʡ ʧʦʣʽʥʦʤ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʡʦʛʦ ʩʪʝʧʽʥʴ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 
7, ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʟʘʜʘʯʽ ʘʙʦ ʟ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʪʦʯʦʢ. ʉʧʠʩʦʢ 
ʪʦʯʦʢ ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ, ʷʢʱʦ ʚʚʦʜʠʪʠ ʾʭ ʢʦʦʨʜʠʥʘʪʠ ʟ ʝʢʨʘʥʫ, ʟ ʢʣʘʚʽ-
ʘʪʫʨʠ, ʟ ʯʠʩʣʦʚʦʾ ʧʘʥʝʣʽ, ʟʘʚʘʥʪʘʞʠʪʠ ʟ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ. ʏʠʩʣʘ ʫ ʬʘʡʣʽ 
ʧʦʚʠʥʥʽ ʨʦʟʜʽʣʷʪʠʩʷ ʧʨʦʧʫʩʢʘʤʠ ʘʙʦ ʧʦʯʠʥʘʪʠʩʷ ʟ ʥʦʚʦʛʦ ʨʷʜʢʘ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʜʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʦʞʥʘ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʜʝʷʢʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ ʦʜʥʽʻʾ ʚʝʣʠʯʠ-
ʥʠ ʚʽʜ ʽʥʰʦʾ. ʅʘʧʨʠʢʣʘʜ, ʧʦʙʫʜʫʻʤʦ ʧʘʨʘʙʦʣʫ, ʧʦʧʝʨʝʜʥʴʦ ʚʚʽʚʰʠ ʟ ʝʢ-

http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/1-gran1
https://drive.google.com/open?id=18sVN7vKKI0WwI2kDIBSQEV7hJK7YQjVm
https://drive.google.com/open?id=1I6tmbi0uUuwA-VQOPHjiviELB28SW11B
https://drive.google.com/open?id=1Ojq0ytQnbpKTmSEYYej3zOfIJzpSg27s
https://drive.google.com/open?id=1y5tHRDSpY2oKYMHsNh36ILQqSrd0Fcw0
https://drive.google.com/open?id=1y5tHRDSpY2oKYMHsNh36ILQqSrd0Fcw0
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ʨʘʥʫ ʢʦʦʨʜʠʥʘʪʠ ʥʝ ʤʝʥʰʝ ʷʢ ʪʨʴʦʭ ʾʾ ʪʦʯʦʢ (ʚʢʘʟʘʪʠ ʩʪʝʧʽʥʴ ʤʥʦʛʦʯʣʝʥʘ 
2); ʚʽʜʨʽʟʦʢ ʧʨʷʤʦʾ, ʷʢʠʡ ʟôʻʜʥʫʻ ʜʚʽ ʪʦʯʢʠ ʯʠ ʘʧʨʦʢʩʠʤʫʻ ʪʘʙʣʠʯʥʽ ʜʘʥʽ 
ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ (ʩʪʝʧʽʥʴ ʤʥʦʛʦʯʣʝʥʘ 1). 

12. ɿʘʣʝʞʥʽʩʪʴ ʟʘʜʘʥʘ ʚ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʫ ʚʠʛʣʷʜʽ r=r(F), ʜʝ 
r(F) ï ʚʠʨʘʟ ʚʽʜ ʟʤʽʥʥʦʾ F, r ï ʧʦʣʷʨʥʠʡ ʨʘʜʽʫʩ ʪʦʯʢʠ ʥʘ ʧʣʦʱʠʥʽ, F ï 

ʧʦʣʷʨʥʠʡ ʢʫʪ ɻʨʘʬʽʢʦʤ ʟʘʣʝʞʥʦʩʪʽ r = a f, (a > 0, a = const, f ² 0) ʻ ʩʧʽ-
ʨʘʣʴ ɸʨʭʽʤʝʜʘ; ʟʘʣʝʞʥʦʩʪʽ r=a/f, (a > 0, f > 0) ï ʛʽʧʝʨʙʦʣʽʯʥʘ ʩʧʽʨʘʣʴ; 

ʟʘʣʝʞʥʦʩʪʽ r=be
af
, (a > 0, b > 0, f ² 0) ï ʣʦʛʘʨʠʬʤʽʯʥʘ ʩʧʽʨʘʣʴ. ɼʣʷ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʩʪʚʦʨʶʶʪʴ ʦʙôʻʢʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ R=P1*f; R=P2/f; 
R=P3*exp(P4*f ), ʟʘʟʥʘʯʘʶʪʴ ʤʝʞʽ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ P1  ̒[0;20]; 
P2  ̒[0;20] ʽ ʘʨʛʫʤʝʥʪʫ f  ̒[0;20]. 
ʅʘ ʨʠʩ. 1.30 ʧʦʜʘʥʦ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ, ʟʘʜʘʥʠʭ ʫ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘ-

ʪʘʭ: R(F)=3*Sin(5*F); R(F)=2*Sin(5*F); R(F)=P1*Sin(P2*F). 
13. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʣʘʤʘʥʦʾ ʧʽʩʣʷ ʩʬʦʨʤʫʚʘʥʥʷ ʩʧʠʩʢʫ ʪʦʯʦʢ ʣʘʤʘʥʦʾ 

ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʯʠ ʚʦʥʘ ʟʘʤʢʥʝʥʘ. ɺʧʠʩʫʚʘʥʥʷ ʣʘʤʘʥʦʾ ʚ ʢʨʠʚʫ ʚʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʬʽʛʫʨʠ, ʦʙʤʝʞʝʥʦʾ ʮʽʻʶ 
ʢʨʠʚʦʶ (ʆʧʝʨʘʮʽʾ \ ɯʥʪʝʛʨʘʣ \ ʇʣʦʱʘ ʤʥʦʛʦʢʫʪʥʠʢʘ), ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʜʦʚʞʠʥʠ ʜʫʛʠ ʢʨʠʚʦʾ (ʆʧʝʨʘʮʽʾ \ ɼʦʚʞʠʥʘ ʜʫʛʠ)  ̔ʦʙôʻʤʫ ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ. 

14. ʇʦʙʫʜʫʚʘʪʠ ʫ ʩʝʨʝʜʦʚʠʱʽ GRAN1 ʢʦʣʦ ʤʦʞʥʘ ʯʦʪʠʨʤʘ ʩʧʦʩʦʙʘ-
ʤʠ: ʟʘ ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʝʥʪʨʘ ʪʘ ʨʘʜʽʫʩʦʤ; ʟʘ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ï ʮʝʥʪʨʦʤ 
ʢʦʣʘ ʽ ʪʦʯʢʦʶ ʥʘ ʢʦʣʽ (ʪʠʧ ʂʦʣʦ); ʢ̫ ʦʙôʻʢʪ ʥʝʷʚʥʦʛʦ ʪʠʧʫ ʟʘʜʘʥʥʷ 
0=(x-P1)^2+(y-P2)^2-P3^3; ʷʢ ʦʙôʻʢʪ, ʟʘʜʘʥʠʡ ʧʘʨʘʤʝʪʨʠʯʥʦ 
x=P9*cos(T), y=P9*sin(T). 

15. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʥʘ ʧʣʦʱʠʥʽ, ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫ-
ʪʠʩʷ ʜʦ ʧʽʜʧʫʥʢʪʫ ʂʦʦʨʜʠʥʘʪʠ ʧʫʥʢʪʫ ɻʨʘʬʽʢ. ʇʦʩʣʫʛʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʨʝʥʽʚ ʨʽʚʥʷʥʴ, ʦʙʯʠʩʣʝʥʥʷ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ.  
ʅʘʙʣʠʞʝʥʦ ʨʦʟʚôʷʞʝʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʫ=3sin2x, ʫ=(ʭï2)

2
. ɼʣʷ ʮʴʦ-

ʛʦ ʧʦʪʨʽʙʥʦ ʦʯʠʩʪʠʪʠ ʝʢʨʘʥ, ʩʪʚʦʨʠʪʠ ʦʙôʻʢʪʠ ʷʚʥʦʛʦ ʪʠʧʫ, ʱʦ ʚʽʜʧʦʚʽʜʘ-
ʶʪʴ ʜʘʥʠʤ ʬʫʥʢʮʽʷʤ: ʫ=3*sin(2*x), ʫ=(ʭï2)̂ 2, ʟʘʟʥʘʯʠʪʠ ʚʽʜʨʽʟʦʢ ï1; 5. 
ʇʦʙʫʜʫʚʘʚʰʠ ʛʨʘʬʽʢʠ, ʟʥʘʭʦʜʷʪʴ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʟʘ ʜʦʧʦʤʦ-
ʛʦʶ ʧʦʩʣʫʛʠ ʂʦʦʨʜʠʥʘʪʠ ʯʠ ʷʢ ʢʦʦʨʜʠʥʘʪʠ ʢʫʨʩʦʨʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ 
ʪʦʯʢʦʶ ʧʝʨʝʪʠʥʫ (ʫ ʚʝʨʭʥʴʦʤʫ ʨʷʜʢʫ ʧʨʦʯʠʪʘʻʤʦ ʍ=0.4, Y=2.3). ɼʨʫʛʠʤ 
ʨʦʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ ʙʫʜʝ ʧʘʨʘ ʯʠʩʝʣ ʍ=1,5 Y=0,2. ʑʦʙ ʟôʷʩʫʚʘʪʠ, ʯʠ ʤʘʻ 
ʩʠʩʪʝʤʘ ʪʨʝʪʽʡ ʨʦʟʚôʷʟʦʢ, ʦʙʚʦʜʷʪʴ çʩʫʤʥʽʚʥʝè ʤʽʩʮʝ ʚʢʘʟʽʚʥʠʢʦʤ ʤʠʰ,̔ 
ʧʨʠʪʠʩʥʫʚʰʠ ʣʽʚʫ ʢʣʘʚʽʰʫ, ʟʙʽʣʴʰʫʶʪʴ ʜʦʩʣʽʜʞʫʚʘʥʫ ʯʘʩʪʠʥʫ, ʦʪʨʠʤʫ-
ʶʪʴ, ʱʦ ʪʨʝʪʴʦʾ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʥʝ ʽʩʥʫʻ (ʨʠʩ. 1.34). 

16. ʇʦʩʣʫʛʘ ʆʧʝʨʘʮʽʾ \ ʥʝʨʽʚʥʦʩʪʽ \ ʩʠʩʪʝʤʘ ʥʝʨʽʚʥʦʩʪʝʡ y(x)<(>)c... 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʜʫ y(x)<c ʘʙʦ y(x)>c ʜʣʷ 
ʚʽʜʤʽʯʝʥʠʭ ʬʫʥʢʮʽʡ ʚʠʜʫ ʫ=ʫ(ʭ). ʇʨʦʤʽʞʢʠ, ʥʘ ʷʢʠʭ ʤʽʩʪʷʪʴʩʷ ʢʦʨʝʥʽ 
ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʷʥʴ, ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʚʽʢʥʦ ɺʽʜʧʦʚʽʜʽ ʽ ʟʦʙʨʘʞʘ-
ʶʪʴʩʷ ʫ ʚʽʢʥʽ ɻʨʘʬʽʢ ʢʦʥʪʨʘʩʪʥʦʶ ʣʽʥʽʻʶ. 
ʅʘʧʨʠʢʣʘʜ, ʱʦʙ ʨʦʟʚôʷʟʘʪʠ ʥʝʨʽʚʥʽʩʪʴ 3sin2x>1, ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ 

ʣʘʥʮʶʞʦʢ ʢʦʤʘʥʜ: ʊʠʧ ʬʫʥʢʮʽʾ y(x) ï ʆʙôʻʢʪ ï ʉʪʚʦʨʠʪʠ ï ʚʚʝʩʪʠ ʬʦʨ-
ʤʫʣʫ 3*sin(2*x) ï ʟʘʜʘʪʠ ɺʽʜʨʽʟʦʢ ï5; 5. ï ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ï ʚʠʢʦʨʠʩ-

https://drive.google.com/open?id=1IUtO7ztS4H8oj-hXxsAyjcoTV2X6E8Lx
https://drive.google.com/open?id=1IUtO7ztS4H8oj-hXxsAyjcoTV2X6E8Lx
https://drive.google.com/open?id=1BTIL6xTqnqkyIjh60-SzENc500vr_LTY
https://drive.google.com/open?id=1BTIL6xTqnqkyIjh60-SzENc500vr_LTY
https://drive.google.com/open?id=1QRHipb1j64FoTui9ChPFETuu0PTdPHoY
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ʪʘʪʠ ʧʦʩʣʫʛʫ ʆʧʝʨʘʮʽʾ \ ʅʝʨʽʚʥʦʩʪʽ ï ʚʢʘʟʘʪʠ ç>1è ī ʫ ʚʽʢʥʽ ɺʽʜʧʦʚʽʜʴ 
ʦʪʨʠʤʘʪʠ ʥʘʙʣʠʞʝʥʽ ʨʦʟʚôʷʟʢʠ ʥʝʨʽʚʥʦʩʪʽ. 
ʇʦʩʣʫʛʘ ʆʧʝʨʘʮʽʾ \ ʥʝʨʽʚʥʦʩʪʽ \ ʩʠʩʪʝʤʘ ʥʝʨʽʚʥʦʩʪʝʡ G(x,y)<(>)0 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʚʠʜʫ G(x,y)<0 ʘʙʦ 
G(x,y)>0 ʜʣʷ ʚʽʜʤʽʯʝʥʠʭ ʬʫʥʢʮʽʡ ʚʠʜʫ 0=G(ʭ,y). ʆʙʣʘʩʪʽ, ʚ ʷʢʠʭ ʩʠʩʪʝʤʘ 
ʥʝʨʽʚʥʦʩʪʝʡ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ, ʟʘʰʪʨʠʭʦʚʫʶʪʴʩʷ ʫ ʚʽʢʥʽ ɻʨʘʬʽʢ. ʉʠʩʪʝʤʘ 
ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʴ ʽ ʟ ʦʜʥʽʻʾ ʥʝʨʽʚʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʧʦʙʫ-
ʜʫʚʘʪʠ ɻʄʊ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʝʨʽʚʥʽʩʪʴ cos(yïx)>0. 
ɼʣʷ ʮʴʦʛʦ ʦʙʠʨʘʻʤʦ ʪʠʧ ʟʘʣʝʞʥʦʩʪʽ ï ʥʝʷʚʥʦ ʟʘʜʘʥʘ ʬʫʥʢʮʽʷ 

0=G(x,y)  ̔ʩʪʚʦʨʶʻʤʦ ʦʙôʻʢʪ ʟʘ ʬʦʨʤʫʣʦʶ 0 =  cos (yïx). ɺʽʜʨʽʟʦʢ ʟʘʜʘʥʥʷ 
ʤʦʞʥʘ ʚʟʷʪʠ ʩʪʘʥʜʘʨʪʥʠʡ [ï5,5], ʷʢ ʜʣʷ ʟʤʽʥʥʦʾ ʍ, ʪʘʢ ʽ ʜʣʷ ʟʤʽʥʥʦʾ Y. 
ʑʦʙ ʟʘʰʪʨʠʭʫʚʘʪʠ ʥʘ ʧʣʦʱʠʥʽ ɻʄʊ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʫʛʫ ʇʦʙʫʜʫ-
ʚʘʪʠ ʛʨʘʬʽʢ ʪʘ ʧʦʩʣʫʛʫ ʆʧʝʨʘʮʽʾ \ ʅʝʨʽʚʥʦʩʪʽ \ G(x,y)>0 (ʨʠʩ. 1.35).  

  
ʈʠʩ. 1.34.  ʈʠʩ. 1.35. 

 

17. ʇʦʩʣʫʛʘ ʆʧʝʨʘʮʽʾ \ɯʥʪʝʛʨʘʣʠ \ɯʥʪʝʛʨʘʣ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʙʯʠʩ-
ʣʝʥʥʷ ʩʫʤʠ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ ʜʣʷ ʚʽʜʤʽʯʝʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʚʢʘʟʘʥʠʭ 

ʤʝʞʘʭ ʽʥʪʝʛʨʫʚʘʥʥʷ. ʑʦʙ ʦʙʯʠʩʣʠʪʠ ʽʥʪʝʛʨʘʣ ñ -

5

2

d56 ʭʭ , ʩʧʦʯʘʪʢʫ 

ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ 56 -= xy . ɼʣʷ ʮʴʦʛʦ ʩʪʚʦʨʶʶʪʴ ʦʙôʻʢʪ ʷʚʥʦ-

ʛʦ ʪʠʧʫ ʟʘ ʬʦʨʤʫʣʦʶ Sqrt(6*x-5), ʟʤʽʥʠʚʰʠ ʚʽʜʨʽʟʦʢ ʟʘʜʘʥʥʷ ʥʘ [ï1, 7]. 
ʑʦʙ ʦʙʯʠʩʣʠʪʠ ʽʥʪʝʛʨʘʣ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʫʛʫ ɯʥʪʝʛʨʘʣ, ʟʘʜʘʁʪʴ 
ʤʝʞʽ ʽʥʪʝʛʨʫʚʘʥʥʷ 2; 5 (ʨʠʩ. 1.36). 
ʑʦʙ ʦʙʯʠʩʣʠʪʠ ʧʣʦʱʫ ʬʽʛʫʨʠ, ʦʙʤʝʞʝʥʦʾ ʛʨʘʬʽʢʘʤʠ ʬʫʥʢʮʽʡ 

2)2(,56 -=-= ʭʫʭʫ , ʧʦʪʨʽʙʥʦ ʦʯʠʩʪʠʪʠ ʝʢʨʘʥ, ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ 

ʬʫʥʢʮʽʡ, ʚʠʟʥʘʯʠʪʠ ʘʙʩʮʠʩʠ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʽʚ ī ʤʝʞʽ ʽʥʪʝʛʨʫʚʘʥ-
ʥ.̫ ɼʣʷ ʜʘʥʦʛʦ ʧʨʠʢʣʘʜʫ ʥʠʞʥʷ ʤʝʞʘ ʽʥʪʝʛʨʫʚʘʥʥʷ 1, ʘ ʚʝʨʭʥʷ 4,1. ɼʘʣʽ 
ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʦʶ ɯʥʪʝʛʨʘʣ. ʉʧʦʯʘʪʢʫ ʦʙʯʠʩʣʶʶʪʴ ʧʣʦʱʫ ʢʦʞʥʦʾ 
ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʪʨʘʧʝʮʽʡ ʦʢʨʝʤʦ. ʇʣʦʱʫ ʤʽʞ ʢʨʠʚʠʤʠ ʧʦʪʨʽʙʥʦ ʦʙʯʠʩ-
ʣʠʪʠ ʷʢ ʨʽʟʥʠʮʶ ʧʣʦʱ ʜʚʦʭ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʪʨʘʧʝʮʽʡ. 
ʑʦʙ ʦʙʯʠʩʣʠʪʠ ʦʙôʻʤ ʪʽʣʘ, ʫʪʚʦʨʝʥʦʛʦ ʦʙʝʨʪʘʥʥʷʤ ʥʘʚʢʦʣʦ ʦʩʽ ʆʭ 

ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʪʨʘʧʝʮʽʾ, ʦʙʤʝʞʝʥʦʾ ʢʨʠʚʠʤʠ y=|x
2
+xï6|, ʫ=0, ʭ=ï4, ʭ=3, 

ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ (ʫ=Abs(X 2̂+Xï6)), ʦʙʨʘʶʪʴ ʧʦʩʣʫʛʫ ʆʧʝʨʘʮʽʾ 
 \ ɯʥʪʝʛʨʘʣʠ \ ʇʣʦʱʘ ʧʦʚʝʨʭʥʽ ʪʘ ʦʙôʻʤ ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʦʩʽ ʆʭ, 
ʟʘʟʥʘʯʘʶʪʴ ʤʝʞʽ ʽʥʪʝʛʨʫʚʘʥʥʷ ï 4 ʪʘ 3. ʑʦʙ ʪʽʣʦ ʦʙʝʨʪʘʥʥʷ ʙʫʣʦ ʚʠʜʥʦ 
ʥʘ ʝʢʨʘʥʽ, ʜʦʙʠʨʘʶʪʴ ʤʘʩʰʪʘʙ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʪʨʘʧʝʮʽʾ 

https://drive.google.com/open?id=1-HPzDWmuOo0hbGq_WfdkjxbgwQhd-Xn8
https://drive.google.com/open?id=1BTIL6xTqnqkyIjh60-SzENc500vr_LTY
https://drive.google.com/open?id=1-HPzDWmuOo0hbGq_WfdkjxbgwQhd-Xn8
https://drive.google.com/open?id=1JXtAkG5cvcwiVQCzZDYIWdqLQDNxN0UJ
https://drive.google.com/open?id=1JXtAkG5cvcwiVQCzZDYIWdqLQDNxN0UJ
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(ʨʠʩ. 1.37). ʋ ʚʽʢʥʽ ɺʽʜʧʦʚʽʜʴ ʦʪʨʠʤʘʻʤʦ: V=396.57, S=520.14. 

  
ʈʠʩ. 1.36. ʂʨʠʚʦʣʽʥʽʡʥʘ ʪʨʘʧʝʮʽʷ ʈʠʩ. 1.37. ʊʽʣʦ ʦʙʝʨʪʘʥʥʷ  

 

18. ʑʦʙ ʟʥʘʡʪʠ, ʩʢʽʣʴʢʠ ʨʦʟʚôʷʟʢʽʚ ʤʘʻ ʨʽʚʥʷʥʥʷ e
1/x

=a/x
2
 ʟʘʣʝʞʥʦ 

ʚʽʜ ʧʘʨʘʤʝʪʨʘ ʘ, ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ (ʭ, ʫ) ʙʫʜʫʻʤʦ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ 
y=x

2
e

1/x
  ̔y=a (ʨʠʩ. 1.38), ʟʥʘʭʦʜʠʤʦ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʽʚ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN1 ʩʪʚʦʨʶʻʤʦ ʦʙôʻʢʪʠ ʷʚʥʦʛʦ ʪʠʧʫ 
ʟʘʜʘʥʥʷ ʟʘ ʬʦʨʤʫʣʘʤʠ ʫ=ʭ^2*ʝʭʨ(1/ʭ)  ̔ʫ=ʨ1. 

 
ʈʠʩ. 1.38. ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ y=x2e1/x 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ axaxx 222 -²+-  ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘ-

ʤʝʪʨʘ ʘ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN1 ʫ ʢʦʦʨʜʠʥʘʪʘʭ (ʭ,ʘ) 
ɻʄʊ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʝʨʽʚʥʽʩʪʴ. ʇʨʠ ʮʴʦʤʫ ʧʦʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨ 
ʯʝʨʝʟ ʫ ʪʘ ʩʪʚʦʨʶʶʪʴ ʦʙôʻʢʪ ʥʝʷʚʥʦʛʦ ʪʠʧʫ ʟʘʜʘʥʥʷ 0=G(x,y) ʟʘ ʬʦʨʤʫ-

ʣʦʶ yxyxxABS *22^)2^(0 +-+-= . ʇʦʙʫʜʫʚʘʚʰʠ ʛʨʘʬʽʢ ʨʽʚʥʷʥʥʷ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʧʝʨʘʮʽʶ ʈʦʟʚôʷʟʘʪʠ ʥʝʨʽʚʥʽʩʪʴ G(x,y)>0. ʇʦʙʫʜʦʚʘʥʝ 
ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ ʧʝʨʝʪʠʥʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʧʨʷʤʠʤʠ, ʧʝʨ-
ʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʦ ʦʩʽ ʧʘʨʘʤʝʪʨʘ. ɼʣʷ ʢʦʞʥʦʛʦ ʟ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ 
ʧʘʨʘʤʝʪʨʘ ʘʙʩʮʠʩʠ ʩʧʽʣʴʥʠʭ ʪʦʯʦʢ ʧʨʷʤʠʭ ʽ ʧʦʙʫʜʦʚʘʥʦʛʦ ɻʄʊ ʜʘʜʫʪʴ 
ʨʦʟʚôʷʟʢʠ ʥʝʨʽʚʥʦʩʪʽ. ɼʝʪʘʣʴʥʽʰʝ ʧʨʦ ʛʨʘʬʽʯʥʽ ʧʨʠʡʦʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʟʘʜʘʯ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʯʠʪʘʪʠ ʚ ʧ. 2.8 ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ. 

 

19. ɼʣʷ ʥʘʙʣʠʞʝʥʦʛʦ ʚʽʜʰʫʢʘʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʽ ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʝʥʴ 
ʬʫʥʢʮʽʾ y = f(x) ʥʘ ʟʘʜʘʥʦʤʫ ʧʨʦʤʽʞʢʫ [a, b] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʩʣʫʛ ʧʨʦ-
ʛʨʘʤʠ GRAN1 ʜʦʩʠʪʴ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ y = f(x) ʧʨʠ 

x Í [a, b] ʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʩʣʫʛʫ ʂʦʦʨʜʠʥʘʪʠ ʧʫʥʢʪʫ ɻʨʘʬʽʢ, ʚʠʟʥʘ-
ʯʠʪʠ ʢʦʦʨʜʠʥʘʪʠ ʥʘʡʚʠʱʦʾ ʽ ʥʘʡʥʠʞʯʦʾ ʪʦʯʦʢ ʥʘ ʛʨʘʬʽʢʫ y = f(x), 

x Í[a, b]. ʋ ʧʨʦʛʨʘʤʽ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʯʠʩʣʶʻʪʴʩʷ ʥʘʡʤʝʥʰʝ ʽ ʥʘʡʙʽʣʴʰʝ 
ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʥʘ ʟʘʜʘʥʦʤʫ ʧʨʦʤʽʞʢʫ. ʇʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʫ 

https://drive.google.com/open?id=1JXtAkG5cvcwiVQCzZDYIWdqLQDNxN0UJ
https://drive.google.com/open?id=12D9XCZ13fLQ2iQh0NVN3s82THXD9Hr2o
https://drive.google.com/open?id=12D9XCZ13fLQ2iQh0NVN3s82THXD9Hr2o
https://drive.google.com/open?id=12D9XCZ13fLQ2iQh0NVN3s82THXD9Hr2o
https://drive.google.com/open?id=1PuHpqEEsHVgH10S3Mc-GfJ_mbi6iXLSg
https://drive.google.com/open?id=1PuHpqEEsHVgH10S3Mc-GfJ_mbi6iXLSg
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GRAN1 ʜʣʷ ʚʽʜʰʫʢʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʯʘʭ ʧʨʘʢ-
ʪʠʯʥʦʛʦ ʟʤʽʩʪʫ ʜʝʪʘʣʴʥʽʰʝ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʚ ʧ. 2.5 ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ. 

20. ɼʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʪʚʦʨʯʝ ʟʘʚʜʘʥʥʷ ī ʦʧʠʩʘʪʠ ʢʨʠʚʽ 
ʥʘ ʤʘʣʶʥʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. ʅʘ ʨʠʩ. 1.39 
ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢʠ ʢʚʘʜʨʘʪʠʯʥʠʭ ʪʘ ʣʽʥʽʡʥʠʭ ʬʫʥʢʮʽʡ. 
ɼʦʙʽʨʢʫ ʮʠʭ ʬʫʥʢʮʽʡ ʧʦʜʘʻʤʦ ʫ ʬʦʨʤʘʪʽ GRAN1: 
1) Y(X)=X^2, ʭ  ̒[ -10;10];      2) Y(X)=X^2+20, ʭ  ̒[-5;5]; 
3) Y(X)=45, ʭ  ̒[ -5;5];         4)Y(X)=100, ʭ  ̒[ -10;10]; 
5) Y(X)=-X 2̂/4+125, ʭ  ̒[-12;12];     6)Y(X)=-X 2̂/4+120, ʭ  ̒[-8;8]; 
7)Y(X)=-X 2̂/4+115, ʭ  ̒[ -6;6];         8) Y(X)=-X 2̂/4+110, ʭ  ̒[ -4;4]; 
9) Y(X)=80, ʭ  ̒[ -5;-3];  10) Y(X)=80, ʭ  ̒[3;5]. 

  
ʈʠʩ. 1.39. ʄʘʣʶʥʦʢ çɼʽʚʯʠʥʘ-ʢʨʘʩʫʥʷè ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN1 

 

21. ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN1 ʟʨʫʯʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʨʘʮʶʚʘʥʥʷ ʩʪʘʪʠʩ-
ʪʠʯʥʠʭ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ ʙʫʜʫʚʘʪʠ ʯʘʩʪʦʪʥʽ ʪʘʙʣʠʮʽ, ʧʦʣʽʛʦʥʠ ʩʪʘʪʠʩʪʠʯ-
ʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ ʯʠ ʛʽʩʪʦʛʨʘʤʠ, ʚʠʟʥʘʯʘʪʠ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠ-
ʙʽʨʦʢ. ɼʝʪʘʣʴʥʽʰʝ ʧʨʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʩʪʦʭʘʩʪʠʢʠ ʫ ʧʽʜʨʦʟʜʽʣʽ 2.9.  

22. ʇʽʜʧʨʠʻʤʩʪʚʦ ʚʠʧʫʩʢʘʻ ʩʪʦʣʠ ʽ ʢʥʠʞʢʦʚʽ ʧʦʣʠʮʽ. ʋ ʪʘʙʣ. 1.7 ʧʦ-
ʜʘʥʦ ʟʘʪʨʘʪʠ ʽ ʧʨʠʙʫʪʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽ,ʾ ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ. 
ɿʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʟʘ ʧʨʠʙʫʪʢʦʤ ʧʣʘʥ ʚʠʨʦʙʥʠʮʪʚʘ. 
ʉʪʚʦʨʠʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʠʨʦʙʥʠʯʦʾ ʩʠʪʫʘʮʽʾ. ʅʝʭʘʡ ʭ ï ʢʽʣɹ-

ʢʽʩʪʴ ʩʪʦʣʽʚ, ʫ ï ʢʽʣʴʢʽʩʪʴ ʢʥʠʞʢʦʚʠʭ ʧʦʣʠʮʴ. ʈ(ʭ;ʫ)= 3ʭ+2ʫ ï ʬʫʥʢʮʽʷ 
ʧʨʠʙʫʪʢʫ. ʉʢʣʘʜʝʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ ʽ ʧʨʝʜʩʪʘʚʠʤʦ ʾʾ ʫ 
ʚʠʛʣʷʜʽ, ʟʨʫʯʥʦʤʫ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN1 (ʚʟʷʪʠ ʪʠʧ 
ʌʫʥʢʮʽʷ ʟʘʜʘʥʘ ʥʝʷʚʥʦ). 

ʊʘʙʣʠʮʷ 1.7 
ʄʘʪʝʨʽʘʣʴʥʽ ʟʘʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʜʠʥʠʮʶ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ɺʠʜ ʚʠʨʦ-
ʙʫ 

ʄʘʪʝʨʽʘʣʴʥʽ ʟʘʪʨʘʪʠ 
ʇʨʠʙʫʪʦʢ ʏʘʩ ʥʘ ʚʠʛʦʪʦʚ-

ʣʝʥʥʷ (ʛʦʜ.) 
ʃʽʩʦʤʘʪʝʨʽʘʣʠ 

(ʤ
3
) 

ʉʢʣʦ (ʤ
2
) 

ʉʪʽʣ 9,2 (ʈ2) 0,3 ï 3 (ʈ7) 

ʇʦʣʠʮʷ 4 (ʈ3) 0,6 2 2 (ʈ8) 

ʈʝʩʫʨʩʠ 520 (ʈ4) 24 (ʈ5) 40 (ʈ6)  

https://drive.google.com/open?id=197CsxDgkSV1ugsc_jB7tJD4KWuE7ql27
https://drive.google.com/open?id=197CsxDgkSV1ugsc_jB7tJD4KWuE7ql27
https://drive.google.com/open?id=197CsxDgkSV1ugsc_jB7tJD4KWuE7ql27
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ʅʘ ʨʠʩ. 1.40 ʧʦʙʫʜʦʚʘʥʝ ɻʄʊ, ʟʘʜʘʥʝ ʧʝʨʰʠʤʠ ʪʨʴʦʤʘ ʥʝʨʽʚʥʦʩʪʷ-
ʤʠ. ɼʚʽ ʦʩʪʘʥʥʽ ʥʝʨʽʚʥʦʩʪʽ ʧʦʜʘʻʤʦ ʷʢ ɺʽʜʨʽʟʦʢ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ. 
ʈʦʟʚôʷʟʢʠ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʟʘʧʦʚʥʶʶʪʴ ʦʧʫʢʣʠʡ ʧôʷʪʠʢʫʪʥʠʢ ʥʘ 
ʧʣʦʱʠʥʽ. ʑʦʙ ʟʘʰʪʨʠʭʫʚʘʪʠ ʪʦʯʢʠ, ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʦʶ 
ʆʧʝʨʘʮʽ ʾ\ ʅʝʨʽʚʥʦʩʪʽ \ G(ʭ,ʫ)>0. ʇʦʧʝʨʝʜʥʴʦ ʧʝʨʝʜ ʬʫʥʢʮʽʷʤʠ ʧʨʠʙʫʪ-
ʢʫ, ʷʢʱʦ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʥʝʷʚʥʦʤʫ ʚʠʛʣʷʜʽ, ʩʣʽʜ ʟʥʷʪʠ ʚʽʜʤʽʪʢʫ. 

 

 
ʈʠʩ. 1. 40.  ɻʄʊ, ʦɦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʩʠʩʪʝʤʫ ʥʝʨʽʚʥʦʩʪʝʡ 

 

ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʪʘʢʽ ʪʦʯʢʠ (ʭ;ʫ) ʧôʷʪʠʢʫʪʥʠʢʘ, ʜʣʷ ʷʢʠʭ ʚʠʨʘʟ 
3ʭ+2ʫ ʥʘʙʫʚʘʻ ʥʘʡʙʽʣʴʰʠʭ ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ. ʄʥʦʞʠʥʘ ʪʦʯʦʢ, ʟʘʜʘʥʠʭ 
ʨʽʚʥʷʥʥʷʤ 3ʭ+2ʫ=ʩ, ʻ ʧʨʷʤʦʶ ʣʽʥʽʻʶ. ʅʘ ʨʠʩ. 1.40 ʧʦʙʫʜʦʚʘʥʦ ʢʽʣʴʢʘ 
ʧʨʷʤʠʭ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ 3ʭ+2ʫ=50, 3ʭ+2ʫ=150, 3ʭ+2ʫ=ʈ1. 
ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʥʝ ʚʠʪʠʨʘʻʪʴʩʷ ʟʘʰʪʨʠʭʦʚʘʥʝ ɻʄʊ, ʢʦʣʠ 
ʟʤʽʥʶʻʪʴʩʷ ʧʘʨʘʤʝʪʨ ʈ1) ʬʫʥʢʮʽʶ ʧʨʠʙʫʪʢʫ ʧʦʜʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 
ʫ= ï2*ʭ/3+ʈ1/3. ɿʥʘʯʝʥʥʷ ʈ1 ʫ ʨʽʚʥʷʥʥʽ 3ʭ+2ʫ=ʈ1 ʟʥʘʭʦʜʷʪʴ ʚʩʪʘʥʦʚʠʚʰʠ 
ʢʦʦʨʜʠʥʘʪʠ ʛʨʘʥʠʯʥʦʾ ʪʦʯʢʠ. ʆʙʯʠʩʣʶʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʙʫʪʦʢ 145 
ʦʜʠʥʠʮʴ ʫ ʪʦʯʮʽ ʭ=50, ʫ=15. ʆʪʞʝ, ʧʦʪʨʽʙʥʦ ʚʠʧʫʩʢʘʪʠ 50 ʩʪʦʣʽʚ ʽ 15 ʧʦʣʠʮʴ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN1 ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʚʠ-

ʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʫ. ʇʦʟʥʘʯʠʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʽʚ ʈ2, 
ʈ3 ʯʘʩ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʦʣʘ, ʧʦʣʠʮʽ, ʈ4 ï ʨʝʩʫʨʩ ʛʦʜʠʥ, ʈ5, ʈ6 ï ʟʘʧʘʩ 
ʣʽʩʦʤʘʪʝʨʽʘʣʽʚ, ʩʢʣʘ, ʈ7, ʈ8 ï ʧʨʠʙʫʪʦʢ ʚʽʜ ʧʨʦʜʘʞʫ ʩʪʦʣʘ, ʧʦʣʠʮʽ. ɺʽʜ-
ʧʦʚʽʜʥʦ ʜʦ ʚʚʝʜʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʚʦʨʠʤʦ ʬʫʥʢʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘʨʽʚ  
0=P4ï(P2*X+P3*Y); 0=P5-(0.3*X+ 0.6*Y); 0=P6-2*Y ʪʘ ʬʫʥʢʮʽʶ ʧʨʠʙʫ-
ʪʢʫ 0=P7*X+P8*Y-P1. ɿʤʽʥʶʶʯʠ ʦʜʠʥ ʟ ʧʘʨʘʤʝʪʨʽʚ, ʜʦʩʣʽʜʞʫʻʤʦ ʡʦʛʦ 
ʚʧʣʠʚ ʥʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ. 

 

https://drive.google.com/open?id=1GYKGQqEwny9g4kczkbDOXxUN8_4kbULe
https://drive.google.com/open?id=1GYKGQqEwny9g4kczkbDOXxUN8_4kbULe
https://drive.google.com/open?id=1GYKGQqEwny9g4kczkbDOXxUN8_4kbULe
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ʆʧʠʩʘʪʠ ʚʠʜʠ ʟʘʚʜʘʥʴ, ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʷʢʠʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʪʠ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ GRAN1. 
2. ɼʽʙʨʘʪʠ ʟʘʚʜʘʥʥʷ ʜʦ ʫʨʦʢʫ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ, ʧʽʜʛʦʪʫʚʘʪʠ ʥʘʦʯ-

ʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʷʢʽ ʟ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ 
ʫʯʥʽʚ ʤʦʞʥʘ ʨʦʟʚʠʚʘʪʠ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ? 

3. ɿʥʘʡʪʠ ʥʘʙʣʠʞʝʥʽ ʨʦʟʚôʷʟʢʠ ʨʽʚʥʷʥʴ: 
1 / log 0.5 (x+1)=2; log2(x) ï sin(x) = 0. 

4. ʇʦʙʫʜʫʚʘʪʠ ʤʥʦʞʠʥʫ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤ ʥʝʨʽʚʥʦʩʪʝʡ: 
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5. ʇʝʨʝʜʙʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ GRAN1 ʢʽʣʴʢʽʩʪʴ ʨʦʟʛʘʣʫʞʝʥʴ ʫ 

ʨʽʚʥʷʥʥʽ 02 224 =-+-- aaxaxx  ʪʘ ʯʠʩʣʦ ʨʦʟʚôʷʟʢʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘ-
ʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʘ.  

6. ʇʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʩʢʣʘʜʝʥʠʭ ʬʫʥʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨ-
ʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʛʨʘʬʽʢʽʚ ʪʘ ʥʘ ʦʩʥʦʚʽ ʟʥʘʥʥʷ ʧʨʦ ʛʨʘʥʠʮʽ ʬʫʥʢʮʽʾ: 

ʘxxarctgy ÖÖ-= )5.0( p ,  y=k arccos(b x
2
),  y=x-2 arctg(x).                 

7. ɺʘʨʪʽʩʪʴ ʚʠʜʦʙʫʚʘʥʥʷ ʨʫʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʣʠʙʠʥʠ ʚʠʜʦʙʫʚʘʥʥʷ. 
ɸʧʨʦʢʩʠʤʫʚʘʪʠ ʪʘʙʣʠʯʥʽ ʜʘʥʽ ʜʣʷ ʛʣʠʙʠʥʠ 500-700 ʤ ʤʥʦʛʦʯʣʝʥʦʤ ʽ 
ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʚʘʥʥʷ ʨʫʜʠ ʥʘ ʛʣʠʙʠʥʽ 800 ʤ.  

 

500 ʤ 550 ʤ 600 ʤ 665 ʤ 700 ʤ 

810 ʛʨ. ʦʜ. 870 ʛʨ. ʦʜ. 920 ʛʨ. ʦʜ. 983 ʛʨ. ʦʜ. 1120 ʛʨ. ʦʜ. 

 

1.5. ʂʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʛʝʦʤʝʪʨʽʾ 

1.5.1. ɹʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè 

ʇɿʅʇ çɹʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè 
1
 

ï ʮʝ ʝʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʢʦʤʧʦʥʝʥ-
ʪʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʙôʻʢʪʠ ʛʝʦʤʝʪʨʽʾ, ʷʢʽ ʚʠʚʯʘʶʪʴʩʷ ʚ 7-9 ʢʣʘʩʘʭ; 
ʧʨʦʛʨʘʚʘʯ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʜʘʢ-
ʪʦʨ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʯʠʪʝʣʶ ʬʦʨʤʫʚʘʪʠ ʥʘʙʦʨʠ ʥʝʦʙʭʽʜʥʠʭ ʥʘʦʯʥʦʩʪʝʡ. 
ʇʨʦ ʜʘʥʠʡ ʟʘʩʽʙ, ʡʦʛʦ ʦʥʦʚʣʝʥʽ ʚʝʨʩʽʾ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè, çɻʝʦʤʝʪʨʽʷ, 
7 ʢʣʘʩè

2
, çɻʝʦʤʝʪʨʽʷ, 8 ʢʣʘʩè ʤʦʞʥʘ ʙʽʣʴʰʝ ʜʽʟʥʘʪʠʩʷ ʟ ʜʞʝʨʝʣ, ʧʦʜʘʥʠʭ 

ʫ ʨʦʟʜʽʣʽ 7 ([1-6],[10],[15]) ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ [29]. 
ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè (ʨʦʟʨʦʙʥʠʢʠ ɿɸʊ çʄʘʣʴʚʘè, 

                                                        
1 ʇʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ çɹʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ. ɻʝʦʤʝʪʨʽʷ, 7-
9 ʢʣʘʩè. ï ʂ. : ʄʘʣʴʚʘ, 2006. ï 1 ʝʣʝʢʪʨʦʥ. ʦʧʪ. ʜʠʩʢ (ʉD-ROM): 12 ʩʤ. ï ʉʠʩʪʝʤʥʽ 
ʚʠʤʦʛʠ: ʧʨʦʮʝʩʦʨ ʭ86, 1100 ʄʅz; 128 ʄʙ RAM, CD-ROM Windows 98/XP. 
2 ɻʝʦʤʝʪʨʽʷ, 7 ʢʣʘʩ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʧʽʜʨʫʯʥʠʢ. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ:  ï http://rozumniki.net/catalog/products/matematyka/geometriya-7-kl/ (ʜʘʪʘ 
ʟʚʝʨʥʝʥʥʷ: 30.06.2019). 

http://rozumniki.net/catalog/products/matematyka/geometriya-7-9-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-7-9-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-7-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-7-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-8-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-7-9-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-7-kl/
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ʄ.ɯ. ɹʫʨʜʘ, ʆ.ʇ. ɺʘʰʫʣʝʥʢʦ) ʽ ʨʦʟʛʣʷʥʫʪʠʡ ʨʘʥʽʰʝ ʟʘʩʽʙ çɸʣʛʝʙʨʘ, 11 
ʢʣʘʩè ʫʥʽʬʽʢʦʚʘʥʽ, ʱʦ ʧʦʣʝʛʰʫʻ ʚʯʠʪʝʣʶ ʧʨʦʮʝʩ ʦʩʚʦʻʥʥʷ ʜʘʥʦʛʦ ʟʘʩʦʙʫ. 
ɿʘʩʽʙ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʪʘʢʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʟʘʩʘʜʘʭ, 

ʷʢ ̔ ʥʪʝʛʨʦʚʘʥʽʩʪʴ, ʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ, ̔ ʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ. 
ɯʥʪʝʛʨʦʚʘʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʜʥʫ ʡ ʪʫ ʞ ʥʘʦʯʥʽʩʪʴ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʨʽʟʥʠʤ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, ʧʦʙʫʜʦʚʘ 
ʪʨʠʢʫʪʥʠʢʽʚ ʟʘ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʜʚʦʤʘ ʩʪʦʨʦʥʘʤʠ ʽ ʢʫʪʦʤ ʤʽʞ 
ʥʠʤʠ, ʩʪʦʨʦʥʦʶ ʽ ʧʨʠʣʝʛʣʠʤʠ ʜʦ ʥʝʾ ʢʫʪʘʤʠ, ʪʨʴʦʤʘ ʩʪʦʨʦʥʘʤʠ) ʧʨʠʟʥʘ-
ʯʝʥʘ ʷʢ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʚʤʽʥʴ ʚʠʢʦʥʫʚʘʪʠ ʦʩʥʦʚʥʽ ʧʦʙʫʜʦʚʠ, ʪʘʢ ʽ ʜʣʷ 
ʩʘʤʦʩʪʽʡʥʦʛʦ çʚʽʜʢʨʠʪʪʷè ʫʯʥʷʤʠ ʦʟʥʘʢ ʨʽʚʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚ, ʜʣʷ ʟʘʩʪʦ-
ʩʫʚʘʥʥʷ ʮʠʭ ʦʟʥʘʢ ʚ ʪʠʧʦʚʠʭ ʩʠʪʫʘʮʽʷʭ. ɼʣʷ ʢʨʘʱʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʫʪʽ 
ʥʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʘʢʪʽʚ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʥʝʚʝʣʠʢʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
ʂʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʥʘʣʽʟʦʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʟʦʙʨʘ-

ʞʝʥʴ ʨʝʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʧʝʨʝʥʝʩʝʥʥʷʤ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ ʚʽʜʧʦʚʽʜʥʽ 
ʤʦʜʝʣʽ, ʜʝ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʝʣʝʤʝʥʪʥʦʤʫ ʩʪʚʦʨʝʥʥʶ. ɺʥʘʩʣʽʜʦʢ ʯʦ-
ʛʦ ʫʯʝʥʴ ʩʘʤʦʩʪʽʡʥʦ ʬʦʨʤʫʣʶʻ ʦʟʥʘʯʝʥʥʷ ʥʦʚʠʭ ʧʦʥʷʪʴ, ʚʣʘʩʪʠʚʦʩʪʽ ʛʝ-
ʦʤʝʪʨʠʯʥʦʾ ʬʽʛʫʨʠ ʯʠ ʩʧʦʩʦʙʠ ʜʽʷʣʴʥʦʩʪʽ. 
ʇʽʜ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʨʽʘʪʠʚ-

ʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ (ʰʢʽʣʴʥʘ ʣʝʢʮʽʷ ʟ ʽʣʶʩʪʨʘ-
ʮʽʷʤʠ, ʛʨʫʧʦʚʘ, ʧʘʨʥʘ, ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʨʦʙʦʪʘ, ʩʝʤʽʥʘʨʩʴʢʝ ʟʘʥʷʪʪʷ ʪʦʱʦ), 
ʧʽʜʪʨʠʤʢʫ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ (ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʠʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ, ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʣʦʛʽʯ-
ʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʝʚʝʣʠʢʠʭ ʬʨʘʛʤʝʥʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ). 
ɺʽʟʫʘʣʽʟʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʜʠʥʘʤʽʯ-

ʥʠʤʠ ʤʦʜʝʣʷʤʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ 
(ʧʝʨʝʤʽʱʝʥʥʷ, ʟʤʽʥʘ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʧʣʦʱʠʥʽ), ʱʦ 
ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʦʚʽ ʦʙʨʘʟʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʠʭ ʪʘ ʝʚʨʠʩʪʠʯʥʠʭ ʡʦʛʦ 
ʩʢʣʘʜʦʚʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʟʘʩʚʦʶʚʘʪʠ ʟʥʘʥʥʷ, ʚʠʨʦʙʣʷʪʠ ʚʤʽʥʥʷ ʽ 
ʥʘʚʠʯʢʠ, ʬʦʨʤʫʚʘʪʠ ʮʽʣʽʩʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʦʙʨʘʟʠ. 
ʄʝʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇɿ ʧʦʣʷʛʘʻ ʚ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫʯʥʽʚ, ʨʦʟʚʠʪʢʫ ʾʭ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʚ ʦʧʘʥʫʚʘʥʥʽ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʽ ʽʥʬʦʨ-
ʤʘʮʽʡʥʦʾ ʪʘ ʽʥʰʠʭ ʙʘʟʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ, ʧʦʩʠʣʝʥʥʽ ʧʦ-
ʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ ʛʝʦʤʝʪʨʽʾ. ɿʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ ʇɿ ʟʦʨʽʻʥʪʦʚʘ-
ʥʦ ʥʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 
ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʬʦʨʤ ʪʘ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʚʘʨʽʘʪʠʚʥʦʾ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʽʚ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʰʢʽʣʴʥʘ 
ʣʝʢʮʽʷ ʟ ʽʣʶʩʪʨʘʮʽʷʤʠ, ʩʘʤʦʩʪʽʡʥʘ ʛʨʫʧʦʚʘ ʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʨʦʙʦʪʘ ʫʯ-
ʥʽʚ, ʩʝʤʽʥʘʨʩʴʢʝ ʟʘʥʷʪʪʷ, ʫʨʦʢʠ ʧʦʚʪʦʨʝʥʥʷ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ, ʚʠʢʦ-
ʥʘʥʥʷ ʟʘʚʜʘʥʴ ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʇɿ ʫʥʘʦʯʥʶʻ ʷʢ ʪʝʦʨʝʪʠʯʥʫ, ʪʘʢ ʽ 
ʧʨʘʢʪʠʯʥʫ ʯʘʩʪʠʥʠ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ. 
ʅʘ ʝʪʘʧʽ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʫʨʦʢʫ ʨʝʢʦ-

ʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʩʪʦʨʠʯʥʽ ʜʦʚʽʜʢʠ, ʧʦʨʪʨʝʪʠ ʚʯʝʥʠʭ-
ʤʘʪʝʤʘʪʠʢʽʚ, ʽʣʶʩʪʨʘʮʽʾ ʨʽʟʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʦʙ-
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ˇʨʫʥʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʬʘʢʪʫ. 
ɽʬʝʢʪʠʚʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʧʦʥʷʪʴ, ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʚʯʝʥʥʶ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʩʧʨʠʷʻ ʜʠʥʘʤʽʯʥʝ ʫʥʘʦʯʥʝʥʥʷ ʚʽʜʧʦ-
ʚʽʜʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ, ʜʝ ʚʠʜʽʣʷʶʪʴʩʷ ʽʩʪʦʪʥʽ ʦʟʥʘʢʠ ʧʦʥʷʪʴ ʪʘ 
ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʘʨʽʘʮʽʷ ʥʝʽʩʪʦʪʥʠʭ ʦʟʥʘʢ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʧʦʩʪʽʡʥʠʤʠ ʽʩʪʦ-
ʪʥʠʭ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʫʯʥʷʤ ʩʘʤʦʩʪʽʡʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʽʩʪʦʪʥʽ ʪʘ ʥʝʽʩʪʦ-
ʪʥʽ ʦʟʥʘʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʥʷʪʴ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʧʦʢ-
ʨʘʱʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʨʦʧʦʥʦʚʘʥʽʡ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʘʢʪʠʯʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫ-
ʘʮʽʡ. ɼʠʥʘʤʽʯʥʘ ʥʘʦʯʥʽʩʪʴ ʜʘʻ ʟʤʦʛʫ ʩʢʣʘʜʘʪʠ ʽ ʨʦʟʚôʷʟʫʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ 
ʟʘʜʘʯʽ ʟʘ ʛʦʪʦʚʠʤʠ ʤʘʣʶʥʢʘʤʠ, ʚʘʨʽʶʚʘʪʠ ʾʭ ʫʤʦʚʠ ʽ ʚʠʤʦʛʠ, ʦʨʛʘʥʽʟʦʚʫ-
ʚʘʪʠ ʟʤʽʩʪʦʚʫ ʨʦʙʦʪʫ ʥʘʜ ʨʦʟʚôʷʟʘʥʦʶ ʟʘʜʘʯʝʶ. ʈʦʟʛʦʨʪʘʥʥʷ ʫʥʘʦʯʥʝʥʠʭ 
ʧʦʦʧʝʨʘʮʽʡʥʠʭ ʜʽʡ ʫʯʥʷ, ʽʣʶʩʪʨʘʮʽʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 
ʚʠʨʦʙʣʝʥʥʶ ʩʧʦʩʦʙʽʚ ʛʝʦʤʝʪʨʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʝʬʣʝʢʩʠʚʥʦʛʦ ʩʪʘʚ-
ʣʝʥʥʷ ʫʯʥʷ ʜʦ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

1. ʂʦʨʝʢʪʥʫ ʽʥʩʪʘʣʷʮʽʶ ʇɿ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʛʨʘʤʘ-
ʽʥʩʪʘʣʷʪʦʨ. ɼʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʽʥʩʪʘʣʷʮʽʾ ʥʝʦʙʭʽʜʥʦ ʟʘʧʫʩʪʠʪʠ ʟ ʜʠʩ-
ʢʘ ʬʘʡʣ setup. ʇɿ ʤʘʻ ʜʚʘ ʪʠʧʠ ʽʥʩʪʘʣʷʮʽʾ ï ʥʘ ʦʜʥʦʤʫ ʢʦʤʧôʶʪʝʨʽ ʯʠ ʚ 
ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ. ɿʘʚʘʥʪʘʞʠʪʠ ʇɿ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè ʜʣʷ ʨʦʙʦʪʠ ʟ 
ʙʽʙʣʽʦʪʝʢʦʶ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ ʫ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʪʦʨ ʤʦʞʥʘ ʚʠ-
ʢʦʥʫʶʯʠ ʧʦʩʣʽʜʦʚʥʦ ʪʘʢʽ ʜʽʾ: ʦʙʨʘʪʠ ʤʝʥʶ ʇʫʩʢ Ÿ ʇʨʦʛʨʘʤʠ Ÿ ɹʽʙʣʽʦ-
ʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ. ɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ 
ʨʦʙʦʪʠ  ʧʦʪʨʽʙʥʦ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʥʘʩʪʘʥʦʚʦʶ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʤʝʪʦʜʠʯ-
ʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ.  

2. ɼʝʤʦʥʩʪʨʘʮʽʷ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʚʯʠʪʝʣʝʤ ʬʨʘʛʤʝʥʪʽʚ ʫʨʦʢʽʚ ʤʦʞʣʠ-
ʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʧʨʦʝʢʪʦʨʘ ʽ ʜʦʰʢʠ, ʱʦ ʧʽʜʢʣʶʯʘ-
ʻʪʴʩʷ ʜʦ ʢʦʤʧôʶʪʝʨʘ. ʇɿ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʧʦʰʫʢ ʽ ʜʦ-
ʙʽʨ ʥʘʦʯʥʦʩʪʝʡ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʾʭ ʧʝʨʝʛʣʷʜ. ʅʘ ʨʠʩ. 1.41 
ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʦʣʦʚʥʝ ʚʽʢʥʦ ʇɿ. ʋ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʨʦʟʤʽʱʝʥʘ ʧʘ-
ʥʝʣʴ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ (1), ʩʧʨʘʚʘ ï ʧʘʥʝʣʴ ʤʽʥʽʤʽʟʘʮʽʾ / ʟʘʢʨʠʪʪʷ ʚʽʢʥʘ 
ʧʨʦʛʨʘʤʠ (3). ʋ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʨʦʟʪʘʰʦʚʘʥʘ ʧʘʥʝʣʴ ʧʝʨʝʣʽʢʽʚ ʽ ʟʤʽʩ-
ʪʫ (4), ʫ ʧʨʘʚʽʡ ï ʨʦʙʦʯʘ ʦʙʣʘʩʪʴ (5), ʟʘʛʦʣʦʚʦʢ çʘʢʪʠʚʥʦʛʦè ʚʽʢʥʘ (2), 
ʚʥʠʟʫ ï ʧʘʥʝʣʴ ʨʦʙʦʪʠ ʟ ʧʦʪʦʯʥʠʤ ʫʨʦʢʦʤ (6).  
ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʫ ʨʝʞʠʤʘʭ ʂʦʥʩʪʨʫʢʪʦʨ, ʋʨʦʢʠ, ʇʜ̔-

ʨʫʯʥʠʢ, ʉʪʘʪʠʩʪʠʢʘ, ɯʥʪʝʨʥʝʪ. ɼʣʷ ʨʦʙʦʪʠ ʫ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  
ʪʘʢʦʞ ʇʨʦʛʨʘʚʘʯ ʫʨʦʢʽʚ. 

3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʇʘʥʝʣʴ ʧʝʨʝʣʽʢʽʚ ʽ ʟʤʽʩʪʫ, ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ 
ʥʘʚʽʛʘʮʽʶ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʙʽʙʣʽʦʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ, ʷʢʽ ʚʽʜ-
ʧʦʚʽʜʘʶʪʴ ʨʦʟʜʽʣʘʤ ʢʫʨʩʫ çɻʝʦʤʝʪʨʽʷ, 7- 9 ʢʣʘʩè. ʇʝʨʝʛʣʷʜʘʪʠ ʪʘ ʟʤʽʥʶ-
ʚʘʪʠ ʦʙʨʘʥʠʡ ʫʨʦʢ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʇʘʥʝʣʴ ʨʦʙʦʪʠ ʟ ʧʦʪʦʯʥʠʤ 
ʫʨʦʢʦʤ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʛʣʷʥʝʤʦ ʫʨʦʢ ʜʦ ʪʝʤʠ çʇʦʜʽʙʥʽʩʪʴ ʪʨʠʢʫʪʥʠ-
ʢʽʚè. ɼʣʷ ʮʴʦʛʦ ʧʝʨʝʡʜʝʤʦ ʜʦ ʨʝʞʠʤʫ ʋʨʦʢʠ. ʋ ʧʝʨʝʣʽʢʫ ʫʨʦʢʽʚ ʟʥʘʡʜʝ-
ʤʦ ʪʝʤʫ çʇʦʜʽʙʥʽʩʪʴ ʪʨʠʢʫʪʥʠʢʽʚ (ʧʨʷʤʦʢʫʪʥʠʭ)è, ʚʽʜʢʨʠʻʤʦ ʾʾ ʫ ʨʦʙʦʯʽʡ 
ʦʙʣʘʩʪʽ, ʥʘʪʠʩʥʫʚʰʠ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ, ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ 
ʟʘʛʦʣʦʚʢʦʤ ʪʝʤʠ. ʑʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʫʨʦʢ, ʟʘʚʘʥʪʘʞʠʤʦ ʡʦʛʦ ʟ ʨʦʙʦʯʦʾ 
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ʦʙʣʘʩʪʽ ʜʦ ʚʽʢʥʘ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ. ʇʨʠ ʥʘʚʝʜʝʥʥʽ ʢʫʨʩʦʨʘ ʥʘ ʨʦʟʨʦʙʣʝʥʽ 
ʝʣʝʤʝʥʪʠ ʫʨʦʢʫ ʚʝʩʴ ʫʨʦʢ ʚʠʜʽʣʷʻʪʴʩʷ ʞʦʚʪʦʶ ʨʘʤʢʦʶ. ɺʠʜʽʣʠʚʰʠ ʫʨʦʢ 
ʨʘʤʢʦʶ, ʥʘʪʠʩʢʫʶʪʴ ʣʽʚʫ ʢʣʘʚʽʰʫ. ɹʫʜʝ ʩʪʚʦʨʝʥʦ ʢʦʧʽʶ ʧʦʪʦʯʥʦʛʦ ʫʨʦ-
ʢʫ, ʷʢʫ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ, ʧʦʯʠʥʘʶʯʠ ʟ ʥʘʟʚʠ ʫʨʦʢʫ ʽ ʟʘʢʽʥʯʫʶʯʠ ʩʢʣʘ-
ʜʦʤ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ. ɸʢʪʠʚʽʟʫʻʪʴʩʷ ʧʝʨʝʛʣʷʜ ʟʤʽʩʪʫ ʫʨʦʢʫ çʥʘʪʠʩʢʫʚʘʥ-
ʥʷʤè ʥʘ ʢʥʦʧʢʫ ʙʽʣʷ ʩʣʦʚʘ ʇʝʨʝʛʣʷʜ. 

 
ʈʠʩ. 1.41. ɻʦʣʦʚʥʝ ʚʽʢʥʦ ʇɿʅʇ çɹʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ 

çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè. ʈʝʞʠʤ çʂʦʥʩʪʨʫʢʪʦʨè 
 

ʂʨʽʤ ʝʣʝʤʝʥʪʽʚ ʟ ʧʦʷʩʥʝʥʥʷʤʠ ʜʦ ʦʟʥʘʢ ʧʦʜʽʙʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚ, ʜʘ-
ʥʠʡ ʫʨʦʢ ʤʽʩʪʠʪʴ ʱʝ ʜʚʘ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 
ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ. 

4. ɺʽʜʨʝʜʘʛʫʻʤʦ ʜʘʥʠʡ ʫʨʦʢ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʥʴʦʛʦ ʝʣʝʤʝʥʪʘ çʆʟʥʘʢʠ 
ʨʽʚʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚè, ʱʦʙ ʫʯʥʽ ʤʦʛʣʠ ʧʦʨʽʚʥʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʦʟʥʘʢʠ ʨʽʚ-
ʥʦʩʪʽ ʪʘ ʧʦʜʽʙʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚ. ʑʦʙ ʜʦʜʘʪʠ ʝʣʝʤʝʥʪ ʜʦ ʫʨʦʢʫ, ʥʝʦʙʭʽʜ-
ʥʦ ʧʝʨʝʡʪʠ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʜʽʣʫ ʙʽʙʣʽʦʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ ʽ ʦʙʨʘʪʠ ʮʝʡ 
ʝʣʝʤʝʥʪ. ɽʣʝʤʝʥʪ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʜʘʻʪʴʩʷ ʚ ʦʙʨʘʥʠʡ ʢʘʜʨ ʧʦʪʦʯʥʦʛʦ ʫʨʦ-
ʢʫ. ʊʦʤʫ ʟ ʚʽʜʢʨʠʪʠʤ ʧʦʪʦʯʥʠʤ ʫʨʦʢʦʤ ʧʝʨʝʡʜʝʤʦ ʜʦ ʨʝʞʠʤʫ ʂʦʥʩʪʨʫ-
ʢʪʦʨ, ʚʠʙʝʨʝʤʦ ʪʝʤʫ çʊʨʠʢʫʪʥʠʢʠè ʪʘ ʟʘʚʘʥʪʘʞʠʤʦ ʾʾ ʫ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ. 
ɿʥʘʡʜʝʤʦ ʝʣʝʤʝʥʪ çʆʟʥʘʢʠ ʨʽʚʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚè ʽ ʟʘʚʘʥʪʘʞʠʤʦ ʡʦʛʦ ʫ 
ʚʽʢʥʦ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ (ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪ ʞʦʚʪʦʶ ʨʘʤʢʦ ,ʁ ʥʘʪʠʩʥʫʪʠ 
ʣʽʚʫ ʢʣʘʚʽʰʫ ʤʠʰ)̔. ʇʦʚʪʦʨʠʪʠ ʦʟʥʘʢʠ ʨʽʚʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚ ʜʦʮʽʣʴʥʦ 
ʧʝʨʝʜ ʚʠʚʯʝʥʥʷʤ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʗʢʱʦ ʥʘ ʧʘʥʝʣʽ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ 
ʜʦʜʘʥʠʡ ʝʣʝʤʝʥʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧôʷʪʠʤ, ʪʦ ʧʝʨʝʤʽʩʪʠʤʦ ʜʘʥʠʡ ʝʣʝʤʝʥʪ 
ʚʣʽʚʦ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʫʧʨʘʚʣʷʶʯʽ ʢʣʘʚʽʰʽ 
ʧʘʥʝʣʽ ʧʦʪʦʯʥʦʛʦ ʫʨʦʢʫ (ʧʨʠ ʚʠʜʽʣʝʥʦʤʫ ʢʘʜʨʽ ʩʪʨʽʣʢʘ ʚʣʽʚʦ). 
ʅʘ ʢʦʞʥʦʤʫ ʢʘʜʨʽ ʝʣʝʤʝʥʪʘ ʧʦʜʘʥʦ ʨʷʜ ʢʥʦʧʦʢ ʥʘʚʽʛʘʮʽʾ ʜʣʷ ʧʝʨʝʛ-

ʣʷʜʫ ʢʘʜʨʽʚ ʫ ʜʦʚʽʣʴʥʦʤʫ ʧʦʨʷʜʢʫ (ʨʠʩ. 1.42). ɻʦʪʫʶʯʠʩʴ ʜʦ ʫʨʦʢʫ, ʚʯʠ-
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ʪʝʣʴ ʚʽʜʤʽʯʘʻ ʫ ʚʣʘʩʥʦʤʫ ʢʦʥʩʧʝʢʪʽ, ʷʢʽ ʟ ʢʨʦʢʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʝʣʝʤʝ-
ʥʪʘ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʥʘ ʷʢʦʤʫ ʝʪʘʧʽ ʫʨʦʢʫ ʪʘ ʟ ʷʢʦʶ ʤʝʪʦʶ. 

5. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʫʨʦʢʫ ʥʝʦʙʭʽʜʥʦ ʥʘ ʧʘʥʝʣʽ ʨʦʙʦʪʠ ʟ ʧʦʪʦʯ-
ʥʠʤ ʫʨʦʢʦʤ ʫ ʧʦʣʽ çʋʨʦʢè ʚʚʝʩʪʠ ʡʦʛʦ ʥʘʟʚʫ ʽ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɿʘ-
ʧʘʤôʷʪʘʪʠ. ɺʽʜʨʝʜʘʛʦʚʘʥʠʡ ʫʨʦʢ ʟʙʝʨʽʛʘʶʪʴ (ʧʽʢʪʦʛʨʘʤʘ ɼʠʩʢʝʪʘ ʥʘ 
ʧʘʥʝʣʽ ʨʦʙʦʪʠ ʟ ʬʘʡʣʦʤ), ʥʘʧʠʩʘʚʰʠ ʟʘʤʽʩʪʴ ʬʨʘʟʠ çʅʘʟʚʽʪʴ ʫʨʦʢè ʡʦʛʦ 
ʪʝʤʫ. ɼʦ ʫʨʦʢʫ ʤʦʞʥʘ ʜʦʜʘʪʠ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʟʚʫʢʦʚʽ ʬʘʡʣʠ, ʤ̔-
ʧʦʨʪʫʚʘʪʠ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ.  

 
ʈʠʩ. 1.42.  ʉʣʘʡʜ ʜʦ ʪʝʤʠ çʇʦʜʽʙʥʽʩʪʴ ʬʽʛʫʨè 

 

6. ʆʢʨʝʤʽ ʝʣʝʢʪʨʦʥʥ ̔ʥʘʦʯʥʦʩʪ̔ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʽʟʫʘʣʽʟʘʮʽʶ ʛʨʘʥʠʯ-
ʥʠʭ ʥʘʙʣʠʞʝʥʴ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʧʦʥʷʪʴ. ʅʘʧʨʠʢʣʘʜ, ʚ ʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝ-
ʣʷʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʝʤ çɼʦʚʞʠʥʘ ʢʦʣʘè, çʇʣʦʱʘ ʢʨʫʛʘè ʤʦʞʝʤʦ ʟʤʽʥʶʚʘ-
ʪʠ ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥ ʧʨʘʚʠʣʴʥʠʭ ʤʥʦʛʦʢʫʪʥʠʢʽʚ ʚ̔ ʜ ʯʦʪʠʨʴʦʭ ʜʦ ʜʚʘʜʮʷʪʠ 
(ʨʠʩ. 1.43). 

 
ʈʠʩ. 1.43. ʅʘʦʯʥʽʩʪʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʇʣʦʱʘ ʢʨʫʛʘè 
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7. ʋ ʙʽʙʣʽʦʪʝʮʽ ʥʘʦʯʥʦʩʪʝʡ ʧʨʦʧʦʥʫʪʁʴʩʷ ʫʯʥʷʤ ʪʝʩʪʦʚ ̔ʟʘʚʜʘʥʥʷ 
ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ: ʘ) ʟʘʧʠʩʘʪʠ, ʷʢʽ ʟ ʜʘʥʠʭ ʪʨʠʢʫʪʥʠʢʽʚ ʧʦʜʽʙʥʽ; ʙ) ʪʽʣʘʤ 
ʦʙʝʨʪʘʥʥʷ ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʬʽʛʫʨʠ ʦʙʝʨʪʘʥʥʷ (ʨʠʩ. 1.44); 
ʚ) ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʚʧʠʩʘʥʦʛʦ ʢʫʪʘ ʪʘ ʽʥ. 

 
ʈʠʩ. 1.44.  ʂʦʧʽʷ ʚʽʢʥʘ ʟ ʪʝʩʪʦʚʠʤ ʟʘʚʜʘʥʥʷʤ 

 

8. ʄʦʞʣʠʚʠʡ ʽʤʧʦʨʪ ʝʣʝʤʝʥʪʽʚ ʥʘʦʯʥʦʩʪʝʡ (ʪʝʢʩʪʽʚ, ʚʽʜʝʦʬʨʘʛʤʝʥʪʽʚ, 
ʘʥʽʤʘʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʤʘʣʶʥʢʽʚ ʪʦʱʦ) ʜʣʷ ʽʩʥʫʶʯʦʾ ʫ ʢʦʨʠʩʪʫʚʘʯʘ ʙʽʙ-
ʣʽʦʪʝʢʠ ʥʘʩʪʫʧʥʠʭ ʬʘʡʣʦʚʠʭ ʬʦʨʤʘʪʽʚ: ʟʦʙʨʘʞʝʥʥʷ (.swf, .jpg), ʪʘʙʣʠʮʽ 
(.tab), ʪʝʢʩʪʠ (.txt), ʟʚʫʢʠ (.mp3), ʫʨʦʢʠ (.les). ʈʦʟʤʽʱʫʻʪʴʩʷ ʥʘʦʯʥʽʩʪʴ ʫ 
ʧʦʪʦʯʥʠʡ ʨʦʟʜʽʣ ʙʽʙʣʽʦʪʝʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʷʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʇɿ. ʅʘʧʨʠ-
ʢʣʘʜ, ʱʦʙ ʽʤʧʦʨʪʫʚʘʪʠ ʥʘʦʯʥʦʩʪʽ ʜʦ ʪʝʤʠ çʈʫʭè, ʧʦʪʨʽʙʥʦ ʫ ʨʝʞʠʤʽ ʂʦʥʩ-
ʪʨʫʢʪʦʨ ʚʽʜʢʨʠʪʠ ʨʦʟʜʽʣ ʙʽʙʣʽʦʪʝʢʠ çʈʫʭè ʫ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ. 

9. ɼʦʙʝʨʝʤʦ ʥʘʦʯʥʦʩʪʽ ʜʦ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʫʨʦʢʫ ʥʘ ʪʝʤʫ çɻʝʦʤʝʪʨʽʷ 
ʫʢʨʘʾʥʩʴʢʦʛʦ ʦʨʥʘʤʝʥʪʫè. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʻʤʦ ʥʘʦʯʥʦʩʪʽ ʟ ʧʦʩʽʙʥʠ-
ʢʘ ʜʦ ʪʝʤʠ çʈʫʭè. ʋ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʪʦʨ ʟʘʚʘʥʪʘʞʠʤʦ ʜʣʷ ʥʦʚʦʛʦ ʫʨʦ-
ʢʫ ʥʘʦʯʥʦʩʪʽ ʈʫʭ \ ʇʨʠʢʣʘʜʠ ʮʝʥʪʨʘʣʴʥʦʩʠʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ. ʂʨʽʤ ʪʦʛʦ, ʟ 
ʙʽʙʣʽʦʪʝʢʠ ʤʘʣʶʥʢʽʚ ʽʤʧʦʨʪʫʻʤʦ ʚʽʟʝʨʫʥʢʠ ʜʣʷ ʚʠʰʠʚʘʥʥʷ ʫʢʨʘʾʥʩʴʢʠʭ 
ʨʫʰʥʠʢʽʚ, ʟʨʘʟʢʠ ʦʨʥʘʤʝʥʪʽʚ ʧʘʨʢʝʪʽʚ (ʨʠʩ. 1.45). ɼʣʷ ʽʤʧʦʨʪʫʚʘʥʥʷ ʧʦʩ-
ʣʽʜʦʚʥʦ ʚʠʢʦʥʫʶʪʴ ʢʦʤʘʥʜʠ ɯʤʧʦʨʪʫʚʘʪʠ (ʧʽʢʪʦʛʨʘʤʘ ʫ ʚʠʛʣʷʜʽ ʧʘʧʢʠ) 
ï ʆʛʣʷʜ ï ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʬʘʡʣʘ ï ɺʠʙʽʨ ʬʘʡʣʘ (ʪʠʧ ʬʘʡʣʘ ʌʘʡʣʠ 
ʟʦʙʨʘʞʝʥʴ) ï ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʽʤʧʦʨʪʫ ʬʘʡʣʘ. ʆʩʢʽʣʴʢʠ ʤʦʞʥʘ ʽʤʧʦʨʪʫ-
ʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟ ʨʦʟʰʠʨʝʥʥʷʤ jpg, ʪʦ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʬʘʡʣʽʚ ʫ ʟʘʟʥʘ-
ʯʝʥʦʤʫ ʬʦʨʤʘʪʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ Paint.  

 
ʈʠʩ. 1.45. ʅʘʦʯʥʦʩʪʽ ʜʦ ʫʨʦʢʫ çɻʝʦʤʝʪʨʽʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʦʨʥʘʤʝʥʪʫè 
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ɼʣʷ ʮʴʦʛʦ ʚʠʙʠʨʘʻʤʦ ʚ ʩʝʨʝʜʦʚʠʱʽ Paint ʧʫʥʢʪ ʤʝʥʶ ʇʨʘʚʢʘ \ 
ɺʩʪʘʚʠʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟ ʬʘʡʣʘ, ʟʤʽʥʶʻʤʦ ʟʦʙʨʘʞʝʥʥʷ ʜʦ ʧʦʪʨʽʙʥʠʭ ʨʦ-
ʟʤʽʨʽʚ ʽ ʟʙʝʨʽʛʘʻʤʦ ʫ ʬʦʨʤʘʪʽ jpg (ʧʫʥʢʪ ʤʝʥʶ ʌʘʡʣ \ ɿʙʝʨʝʛʪʠ ʷʢ). ʅʘ-
ʧʨʠʢʣʘʜ, ʟ ʥʘʟʚʦʶ uzor2.jpg, ʜʝ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʧʠʩʘʪʠ ʤʘʣʠʤʠ ʣʽʪʝʨʘʤʠ.  
ɼʦʮʽʣʴʥʦ ʧʨʦʩʣʫʭʘʪʠ ʟ ʫʯʥʷʤʠ ʬʨʘʛʤʝʥʪ ʫʢʨʘʾʥʩʴʢʦʾ ʧʽʩʥʽ ʧʨʦ ʨʫʰʥʠʢ. 

ɼʣʷ ʮʴʦʛʦ ʽʤʧʦʨʪʫʻʤʦ ʟʘʧʠʩ ʧʽʩʥʽ ʟ ʢʦʣʝʢʮʽʾ ʟʚʫʢʽʚ, ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʻʤʦ 
ʢʦʤʘʥʜʠ ɯʤʧʦʨʪʫʚʘʪʠ ï ʆʛʣʷʜ ï ʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʬʘʡʣʘ ï ɺʠʙʽʨ ʬʘʡʣʘ 
(ʪʠʧ ʬʘʡʣʘ ɿʚʫʢʦʚʽ ʬʨʘʛʤʝʥʪʠ) ï ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʽʤʧʦʨʪʫ ʬʘʡʣʘ mp3. 
ɼʣʷ ʫʨʦʢʫ ʜʦʮʽʣʴʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʦʜʠʥ-ʜʚʘ ʪʝʢʩʪʦʚ ̔ʬʨʘʛʤʝʥʪʠ ʟ ʧʠ-

ʪʘʥʥʷʤʠ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʪʦʤʫ, ʱʦ ʫʯʥʽ ʢʨʘʱʝ ʧʨʦʘʥʘʣʽʟʫʶʪʴ ʚʽʟʝʨʫʥʢʠ; 
ʟʥʘʡʜʫʪʴ ʩʠʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ; ʬʽʛʫʨʠ, ʫʪʚʦʨʝʥʥʽ ʧʦʚʦʨʦʪʦʤ ʜʘʥʦʾ ʬʽʛʫʨʠ 
ʯʠ ʾʾ ʧʘʨʘʣʝʣʴʥʠʤ ʧʝʨʝʥʝʩʝʥʥʷʤ. ɺʘʨʪʦ ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʬʨʘʛʤʝʥʪʠ ʟ ʧʦ-
ʷʩʥʝʥʥʷʤʠ ʧʨʦ ʬʽʛʫʨʠ, ʱʦ ʤʘʶʪʴ ʩʠʤʝʪʨʽʶ ʧʦʚʦʨʦʪʫ, ʢʦʚʟʥʫ ʩʠʤʝʪʨʽʶ. 
ɯʥʽʮʽʶʶʪʴ ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʪʠʩʢʫʚʘʥʥʷʤ ʥʘ ʣʽʚʫ 

ʢʣʘʚʽʰʫ ʤʠʰ,̔ ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʜ ʧʽʢʪʦʛʨʘʤʦ  ʁʟ ʣʽʪʝ-
ʨʦʶ çʊè. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʧʠʩʫʶʪʴ ʟʘʛʦʣʦʚʦʢ ʧʦʚʽʜʦʤʣʝʥʥʷ (ʤʦʞʝ ʙʫʪʠ ʥʦ-
ʤʝʨ ʟʘʚʜʘʥʥʷ), ʧʦʜʘʶʪʴ ʧʠʪʘʥʥʷ ʯʠ ʧʦʷʩʥʝʥʥʷ ʜʦ ʟʘʚʜʘʥʥʷ, ʚʢʘʟʫʶʪʴ ʽʤôʷ 
ʬʘʡʣʫ, ʚ ʷʢʦʤʫ ʟʙʝʨʽʛʘʪʠʤʝʪʴʩʷ ʜʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ. ɿʘʚʝʨʰʫʻʪʴʩʷ ʩʪʚʦ-
ʨʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷʤ ʬʘʡʣʫ (ʧʽʢʪʦʛʨʘʤʘ ʫ ʚʠʛʣʷʜʽ ʜʠʩʢʝʪʠ). 
ɿʘʚʘʥʪʘʞʠʚʰʠ ʥʝʦʙʭʽʜʥʽ ʥʘʦʯʥʦʩʪʽ ʜʦ ʇʘʥʝʣʽ ʨʦʙʦʪʠ ʟ ʧʦʪʦʯʥʠʤ 

ʫʨʦʢʦʤ, ʚʚʦʜʷʪʴ ʥʘʟʚʫ ʥʦʚʦʛʦ ʫʨʦʢʫ ʽ ʟʙʝʨʽʛʘʶʪʴ ʡʦʛʦ. 
10. ʑʦʙ ʽʤʧʦʨʪʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ ʽʥʰʦʤʫ ʢʦʤʧôʶʪʝʨʽ ʫʨʦʢ, ʩʧʦ-

ʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʫʨʦʢ ʥʘ ʥʦʚʦʤʫ ʤʽʩʮʽ (ʥʘʟʚʘ ʬʘʡʣʫ 
LessonXX.chl ʛʝʥʝʨʫʻʪʴʩʷ ʧʨʦʛʨʘʤʦʶ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʽʤʧʦʨʪʫʚʘʥʥʷ ʽʩʥʫʶ-
ʯʠʡ ʬʘʡʣ ʟʘʤʽʥʶʻʪʴʩʷ ʧʦʪʨʽʙʥʦʶ ʦʥʦʚʣʝʥʦʶ ʚʝʨʩʽʻʶ, ʷʢʱʦ ʥʘʟʚʠ ʬʘʡʣʽʚ 
ʩʧʽʚʧʘʜʘʶʪʴ. ʂʦʣʠ ʥʦʤʝʨ ʬʘʡʣʫ ʜʣʷ ʽʤʧʦʨʪʫ ʚʽʜʤʽʥʥʠʡ (ʙʽʣʴʰʠʡ) ʚʽʜ 
ʥʦʤʝʨʘ ʬʘʡʣʫ ʥʘ ʢʦʤʧôʶʪʝʨʽ, ʪʦ ʬʘʡʣ ʥʘ ʜʠʩʢʝʪʽ ʧʝʨʝʡʤʝʥʦʚʫʶʪʴ. 
ʈʦʟʨʦʙʣʝʥʽ ʫʨʦʢʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʧʘʧʮʽ C:\Program Files\ 

CJSC_Malva\Library_Geometry_7-9\assemble_Geometry\data\lessons, ʘ ʥʘ-
ʦʯʥʦʩʪʽ ī ʫ ʧʘʧʮʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʜʽʣʫ ʽ ʪʝʤʠ C:\Program Files\ 
CJSC_Malva\Library_Geometry_7-9 \ assemble_Geometry\ data \ 9_ruch. 

11. ɼʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʨʝʞʠʤʫ ʉʪʘʪʠʩʪʠʢʠ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʚʽʜ-
ʧʦʚʽʜʥʫ ʢʥʦʧʢʫ ʥʘ ʧʘʥʝʣʽ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ ʽ ʟʘʚʘʥʪʘʞʠʪʠ ʙʣʦʢ ʫ ʨʦʙʦʯʫ 
ʦʙʣʘʩʪʴ. ɹʣʦʢ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʦʜʘʚʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ, ʚʠʜʘʣʷʪʠ ʢʣʘʩʠ. 
ɼʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʟʘ ʩʧʠʩʢʦʤ ʫʯʥʽʚ ʤʦʞʥʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʫʩʧʽʰʥʽʩʪʴ ʫ 
ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ. 

12. ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʫʨʦʢʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʦʩʥʦʚʥʫ 
ʧʨʦʛʨʘʤʫ, ʘʣʝ ʡ ʜʦʜʘʪʢʦʚʠʡ ʾʾ ʤʦʜʫʣʴ ʇʨʦʛʨʘʚʘʯ ʫʨʦʢʽʚ. ʇʨʦʛʨʘʚʘʯ ʫʨʦ-
ʢʽʚ ʤʦʞʥʘ ʟʘʧʫʩʪʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ ʇʫʩʢ: ʇʫʩʢ ï ʇʨʦʛʨʘʤʠ ï 
CJSC Malva ï ɹʽʙʣʽʦʪʝʢʘ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ. ɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩ 
ï ʇʨʦʛʨʘʚʘʯ ʫʨʦʢʽʚ. ʊʘʢʦʞ ʾʾ ʤʦʞʥʘ ʟʘʧʫʩʪʠʪʠ ʟ ʧʘʧʢʠ, ʜʝ ʨʦʟʤʽʱʝʥʘ 
ʦʩʥʦʚʥʘ ʧʨʦʛʨʘʤʘ, ʦʙʨʘʚʰʠ ʬʘʡʣ çViewer.exeè. 
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ɯʥʩʪʘʣʶʚʘʪʠ  ʟʘʩʽʙ ɻʝʦʤʝʪʨʽʷ, 7ī9 ʢʣʘʩ, ʧʝʨʝʛʣʷʥʫʪʠ ʫʨʦʢ çʇʦʜ̔-

ʙʥʽʩʪʴ ʧʨʷʤʦʢʫʪʥʠʭ ʪʨʠʢʫʪʥʠʢʽʚè, ʜʦʜʘʪʠ ʜʦ ʫʨʦʢʫ ʝʣʝʤʝʥʪʠ ʥʘ ʧʦʚʪʦ-
ʨʝʥʥʷ ʦʟʥʘʢ ʨʽʚʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚ, ʟʙʝʨʝʛʪʠ ʫʪʚʦʨʝʥʠʡ ʫʨʦʢ. 

2. ʈʦʟʨʦʙʠʪʠ ʫʨʦʢ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ, ʜ̔ ʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʚʜʘʥʥʷ ʟ 
ʙʽʙʣʽʦʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ ʟʘʩʦʙʫ, ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʽ ʢʨʦʢʠ ī ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦ-
ʤʣʝʥʥʷ, ʽʤʧʦʨʪʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʥʘʦʯʥʦʩʪʽ. ɼʽʙʨʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʘʢʪʫʘʣʽ-
ʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʽ ʢʦʨʝʢʮʽʾ ʟʥʘʥʴ. 

3. ɼʦʩʣʽʜʠʪʠ, ʷʢ ʤʦʞʥʘ ʨʦʟʚʠʚʘʪʠ ʧʽʟʥʘʚʘʣʴʥʫ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʫʯʥʽʚ, 
ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʫ ʥʠʭ ʥʘʚʠʯʢʠ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 
ʥʘʚʯʘʥʥʽ ʛʝʦʤʝʪʨʽʾ ʜʘʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʟʘʩʽʙ? 

4. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ, ʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ, ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ 
ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘʦʯʥʦʩʪʝʡ ʟʘʩʦʙʫ çɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩè?  

1.5.2. ʇɿ çɻʝʦʤʝʪʨʽʷ, 11 ʢʣʘʩè. 

ʇɿ çɻʝʦʤʝʪʨʽʷ, 11 ʢʣʘʩè
1
 ï ʮʝ ʝʣʝʢʪʨʦʥʥʝ ʚʠʜʘʥʥʷ, ʷʢʝ ʤʽʩʪʠʪʴ ʥʘʙʽʨ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʙôʻʢʪʠ ʛʝʦʤʝʪʨʽʾ, ʷʢʽ 
ʚʠʚʯʘʶʪʴʩʷ ʚ 11 ʢʣʘʩʽ, ʧʨʦʛʨʘʚʘʯ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʨʝʜʘʢ-
ʪʦʨ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢʠʡ, ʚʯʠʪʝʣʴ ʟʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʥʘʙʦʨʠ ʥʝʦʙʭʽʜ-
ʥʠʭ ʥʘʦʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʫ ʤʦʞʝ ʚʽʜʽʛʨʘʪʠ ʚʘʞʣʠʚʫ 
ʨʦʣʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ, ʛʨʫʧʦʚʦʾ ʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ. 
ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟʘʚʜʘʥʴ ʧʦʜʘʻʪʴʩʷ ʟ ʧʽʜʢʘʟʢʦʶ ʯʠ ʟ ʚʽʜʩʪʨʦʯ-
ʢʦʶ ʚʠʩʚʽʪʣʝʥʥʷ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʪʦ ʪʘʢʘ ʧʦʜʘʯʘ ʤʘʪʝʨʽʘʣʫ ʩʧʨʠʷʻ 
ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʧʽʟʥʘʚʘʣʴʥʠʭ 
ʷʢʦʩʪʝʡ ʫʯʥʽʚ. ʈʦʟʨʦʙʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʦʥʦʚʣʝʥʫ ʚʝʨʩʽʶ ʟʘʩʦʙʫ

2
.  

1. ɿʘ ʟʘʤʦʚʯʝʥʥʷʤ ʇɿ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʫ ʧʘʧʢʫ C:\Program Files\ 
CJSC Malva\Geometry_11\assemble_Geometry11. ʇʽʩʣʷ ʽʥʩʪʘʣʷʮʽʾ ʧʨʦʛʨʘ-
ʤʠ ʚ ʤʝʥʶ ʇʫʩʢ ʫ ʨʦʟʜʽʣʽ ɺʩʽ ʧʨʦʛʨʘʤʠ ʫ ʧʘʧʮʽ çCJSC Malvaè ʟʥʘʭʦʜʠʤʦ 
ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʚʘ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽ: ʇɿ ɻʝʦʤʝʪʨʽʷ 11 ʢʣʘʩ ʽ ʇʨʦʛʨʘʚʘʯ 
ʫʨʦʢʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʰʦʛʦ ʤʦʜʫʣʷ ʤʦʞʥʘ ʚʚʦʜʠʪʠ ʙʘʟʦʚʽ ʝʣʝʤʝʥʪʠ 
ʙʽʙʣʽʦʪʝʢʠ (ʪʝʢʩʪʠ, ʚʽʜʝʦʬʨʘʛʤʝʥʪʠ, ʘʫʜʽʦʬʨʘʛʤʝʥʪʠ, ʘʥʽʤʘʮʽʾ, ʪʝʩʪʦʚʽ 
ʟʘʚʜʘʥʥʷ ʪʦʱʦ) ʢʫʨʩʫ ʛʝʦʤʝʪʨʽʾ ʚ 11 ʢʣʘʩʽ, ʧʝʨʝʛʣʷʜʘʪʠ ʽʩʥʫʶʯʽ ʫʨʦʢʠ, 
ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʯʠ ʚʠʜʘʣʷʪʠ ʦʢʨʝʤʽ ʽʟ ʩʪʚʦʨʝʥʠʭ ʨʘʥʽʰʝ. 

2. ʋ ʤʦʜʫʣʽ ʇɿ ɻʝʦʤʝʪʨʽʷ 11 ʢʣʘʩ, ʷʢ ʽ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʟʘʩʦʙʘʭ 
ɸʣʛʝʙʨʘ, 11 ʢʣʘʩ ʽ ɻʝʦʤʝʪʨʽʷ, 7-9 ʢʣʘʩ, ʨʝʘʣʽʟʦʚʘʥʽ ʪʨʠ ʦʩʥʦʚʥʽ ʨʝʞʠʤʠ: 
ʂʦʥʩʪʨʫʢʪʦʨ, ʋʨʦʢʠ, ʇʽʜʨʫʯʥʠʢ. ʂʨʽʤ ʪʦʛʦ, ʻ ʜʦʜʘʪʢʦʚʽ ʤʦʜʫʣʽ ʉʪʘʪʠ-
ʩʪʠʢʘ, ɯʤʧʦʨʪ, ɼʦʜʘʚʘʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʧʦʷʩʥʝʥʥʷ, ɿʘʧʠʩ ʟʚʫʢʦʚʦʛʦ ʬʨʘ-
ʛʤʝʥʪʘ. ʇʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʛʨʘʤʠ ʙʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʙʦʪʫ ʢʦʨʠ-

                                                        
1 ʇʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ çɻʝʦʤʝʪ-
ʨʽʷ, 11 ʢʣʘʩè. ï ʂ. : ʄʘʣʴʚʘ, 2006. ï 1 ʝʣʝʢʪʨʦʥ. ʦʧʪ. ʜʠʩʢ (ʉD-ROM): 12 ʩʤ. ï ʉʠʩʪʝ-
ʤʥʽ ʚʠʤʦʛʠ: ʧʨʦʮʝʩʦʨ ʭ86, 1100 ʄʅz; 128 ʄʙ RAM, CD-ROM Windows 98/XP. 
2 ɻʝʦʤʝʪʨʽʷ, 11 ʢʣʘʩ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʧʽʜʨʫʯʥʠʢ. ʈʝʞʠʤ ʜʦʩ-

ʪʫʧʫ:  ï http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/ (ʜʘʪʘ ʟʚʝʨ-
ʥʝʥʥʷ: 30.06.2019). 

http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/
http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/
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ʩʪʫʚʘʯʘ ʫ ʨʝʞʠʤʽ ʂʦʥʩʪʨʫʢʪʦʨ. ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʚʽʢʥʘ ï ʧʘʥʝʣʴ ʨʦʙʦ-
ʪʠ ʟ ʬʘʡʣʘʤʠ, ʧʝʨʝʣʽʢʽʚ ʽ ʟʤʽʩʪʫ; ʨʦʙʦʯʘ ʦʙʣʘʩʪʴ ʽ ʧʘʥʝʣʴ ʨʦʙʦʪʠ ʟ ʧʦʪʦ-
ʯʥʠʤ ʫʨʦʢʦʤ (ʨʠʩ. 1.25, 1.46 ʜʣ ̫ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʟʘʩʦʙʽʚ). 
ʉʝʨʝʜ ʜʦʜʘʪʢʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ ʫʯʝʥʴ ʤʦʞʝ ʧʨʦʯʠʪʘʪʠ ʧʨʦ ʫʤʦʚʥʽ ʧʦ-

ʟʥʘʯʝʥʥʷ, ʩʣʦʚʥʠʢ ʪʝʨʤʽʥʽʚ, ʘʢʩʽʦʤʠ, ʪʝʦʨʝʤʠ. 
ɹʘʟʦʚʠʡ ʝʣʝʤʝʥʪ ʂʦʥʩʪʨʫʢʪʦʨ ʟʘʚʜʘʥʴ ʤʽʩʪʠʪʴ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ 

ʟʘʚʜʘʥʴ/ʟʘʧʠʪʘʥʴ, ʘʣʝ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʜʽʙʨʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ 
ʨʦʙʦʪʠ ʥʘ ʫʨʦʮʽ. ʇʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʥʷ, ʚʯʠ-
ʪʝʣʴ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʥʦʩʽʾ (ʢʥʦʧʢʘ çɼʨʫʢè). 

3. ɼʝʪʘʣʴʥʽʰʝ ʨʦʟʛʣʷʥʝʤʦ ʨʦʟʨʦʙʢʫ ʫʨʦʢʫ ʥʘ ʪʝʤʫ çʆʙôʻʤ ʧʨʠʟʤʠè. 
ʅʘ ʜʘʥʦʤʫ ʫʨʦʮʽ ʩʧʣʘʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʷʢ 
ʧʽʜʨʫʯʥʠʢ ʽ ʇɿ ɻʝʦʤʝʪʨʽʷ, 11 ʢʣʘʩ. 
ɼʠʜʘʢʪʠʯʥʘ ʤʝʪʘ ʫʨʦʢʫ ï ʚʠʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʦʙôʻʤʫ 

ʧʨʠʟʤʠ, ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʟʥʘʭʦʜʠʪʠ ʦʙôʻʤ ʧʨʷʤʦʾ ʽ ʧʦʭʠʣʦʾ ʧʨʠʟʤʠ. 
ʋʨʦʢ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʟʘ ʧʦʜʘʥʠʤ ʥʠʞʯʝ ʧʣʘʥʦʤ: 1) ʇʝʨʝʚʽʨʢʘ ʜʦ-

ʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʢʦʨʝʢʮʽʷ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʫʯʥʽʚ. 
2) ɸʢʪʫʘʣʽʟʘʮʽʷ ʟʥʘʥʴ ʧʨʦ ʧʨʠʟʤʫ, ʾʾ ʚʠʜʠ ʪʘ ʝʣʝʤʝʥʪʠ (ʚʠʢʦʨʠʩʪʘʪʠ 

ʝʣʝʤʝʥʪʠ ʟ ʨʦʟʜʽʣʫ 5 ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ, ʫʨʦʢʠ 4, 5). 
3) ʉʧʨʠʡʥʷʪʪʷ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʜʦ-

ʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʧʨʦ ʦʙôʻʤ ʧʨʷʤʦʾ ʧʨʠʟʤʠ ʪʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʥʘ ʟʥʘ-
ʭʦʜʞʝʥʥʷ ʦʙôʻʤʫ ʧʦʭʠʣʦʾ ʧʨʠʟʤʠ. ʗʢʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ ʧʨʦʜʝʤʦʥʩʪʨʫ-
ʚʘʪʠ ʫʯʥʷʤ ʷʢ ʪʨʠʢʫʪʥʫ ʧʨʠʟʤʫ ʜʦʙʫʜʦʚʫʶʪʴ ʜʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʘ ʧʦʪʽʤ 
ʜʦʚʽʣʴʥʫ ʧʨʠʟʤʫ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʩʢʽʥʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʪʨʠʢʫʪʥʠʭ ʧʨʠʟʤ, ʪʦ 
ʫʯʥʷʤ ʧʨʦʩʪʽʰʝ ʙʫʜʝ ʟʜʽʡʩʥʠʪʠ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʩʘʤʦʩʪʽʡʥʦ. 
ʋ ʙʽʙʣʽʦʪʝʮʽ ʥʘʦʯʥʦʩʪʝʡ ʤʦʞʥʘ ʜʽʙʨʘʪʠ ʥʘʦʯʥʦʩʪʽ ʜʦ ʟʘʜʘʯʽ ʥʘ ʚʽʜʰʫ-

ʢʘʥʥʷ ʦʙôʻʤʫ ʧʦʭʠʣʦʾ ʧʨʠʟʤʠ (ʝʣʝʤʝʥʪʠ ʨʦʟʜʽʣʫ 7, ʫʨʦʢ 4). ɼʠʥʘʤʽʯʥʘ ʪʨʘʥ-
ʩʬʦʨʤʘʮʽʷ ʧʦʭʠʣʦʾ ʧʨʠʟʤʠ ʚ ʧʨʷʤʫ ʰʣʷʭʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʦʜʥʽʻʾ ʾʾ ʯʘʩʪʠʥʠ, 
ʱʦ ʚʽʜʪʠʥʘʻʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤ ʜʦ ʙʽʯʥʠʭ ʨʝʙʝʨ ʧʝʨʝʨʽʟʦʤ, ʥʘ ʽʥʰʫ ʻ 
ʚʜʘʣʠʤ ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʚʽʜʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʷʚʽ ʫʯʥʽʚ. 

4) ɼʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʚʠʚʯʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʨʦʟʨʦʙʣʝʥʦʤʫ ʇɿ ʧʨʦʧʦ-
ʥʫʶʪʴʩʷ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ, ʘ ʪʘʢʦʞ ʥʘʙʽʨ ʚʧʨʘʚ ʟ ʚʽʜʧʦʚʽʜʷʤʠ. 
ʎʝ ʜʦʧʦʤʦʞʝ ʚʯʠʪʝʣʶ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʫʯʥʽʚ ʟ ʤʦʞʣʠʚʽ-
ʩʪʶ ʜʦʧʦʤʦʛʠ ʪʠʤ ʫʯʥʷʤ, ʷʢʽ ʮʴʦʛʦ ʧʦʪʨʝʙʫʶʪʴ. 

5) ʇʽʜʩʫʤʢʠ ʪʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ. ʄʦʞʥʘ ʟʘʧʨʦ-
ʧʦʥʫʚʘʪʠ ʰʢʦʣʷʨʘʤ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʣʝʥ ̔ʥʘʙʦʨʠ ʚʧʨʘʚ. 
ʆʩʢʽʣʴʢʠ ʚ ʧʫʥʢʪʽ 2.1 ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʧʦʙʫʜʦʚʠ 

ʧʝʨʝʨʽʟʽʚ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʧʣʦʱʠʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 
GRAN-2D ʽ GRAN-3D, ʪʦ ʧʝʨʝʛʣʷʥʝʤʦ ʦʢʨʝʤʽ ʥʘʦʯʥʦʩʪʽ ʥʘ ʧʦʙʫʜʦʚʫ 
ʧʝʨʝʨʽʟʽʚ ʟ ɹʅ ɻʝʦʤʝʪʨʽʷ, 11 ʢʣʘʩ (ʨʠʩ. 1.46ī1.48).  
ʑʦʙ ʦʧʠʩʘʪʠ ʩʫʪʴ ʤʝʪʦʜʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʜʣʷ ʝʣʝʤʝʥʪʘ 

ʫʨʦʢʫ ʩʪʚʦʨʝʥʦ ʪʨʠ ʢʘʜʨʠ. ʇʨʦʩʣʫʭʘʚʰʠ ʟʚʫʢʦʚʽ ʬʘʡʣʠ ʜʦ ʧʝʨʰʦʛʦ ʯʠ 
ʜʨʫʛʦʛʦ ʢʘʜʨʫ, ʫʯʝʥʴ ʤʦʞʝ ʚʚʽʤʢʥʫʪʠ ʇʘʫʟʫ ʽ ʩʧʨʦʙʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ 
ʧʦʙʫʜʫʚʘʪʠ ʧʝʨʝʨʽʟ. ʅʘ ʪʨʝʪʴʦʤʫ ʢʘʜʨʽ ʧʦʜʘʥʦ ʧʦʙʫʜʦʚʘʥʠʡ ʧʝʨʝʨʽʟ ʧʨʠ-
ʟʤʠ (ʨʠʩ. 1.46). ɼʣʷ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɿʨʽʟʘʥʘ ʧʽʨʘʤʽʜʘè ʩʪʚʦʨʝʥʦ ʩʣʘʡʜʠ 

http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/3-gran3d
http://rozumniki.net/catalog/products/matematyka/geometriya-11-kl/
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ʷʢ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʨʽʟʘʥʦʾ ʧʽʨʘʤʽʜʠ, ʪʘʢ ʽ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘʩʣʽʜʢʽʚ, ʷʢʽ 
ʤʦʞʝʤʦ ʦʪʨʠʤʘʪʠ, ʷʢʱʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʙʫʜʦʚʘʥʦʛʦ ʧʝʨʝʨʽ-
ʟʫ (ʨʠʩ. 1.48). 

 
ʈʠʩ. 1.46. ʉʣʘʡʜ ʟ ʧʦʙʫʜʦʚʘʥʠʤ ʧʝʨʝʨʽʟʦʤ ʧʨʠʟʤʠ 

 

 
ʈʠʩ. 1.47. ʇʦʙʫʜʦʚʘʥʦ ʧʝʨʝʨʽʟ ʧʨʠʟʤʠ ʤʝʪʦʜʦʤ ʩʣʽʜʽʚ 

 

 
ʈʠʩ. 1.48. ʉʣʘʡʜ ʜʦ ʫʨʦʢʫ çɿʨʽʟʘʥʘ ʧʽʨʘʤʽʜʘè. ʅʘʩʣʽʜʢʠ ʪʝʦʨʝʤʠ 
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ʇʝʨʝʛʣʷʥʫʪʠ ʥʘʦʯʥʦʩʪʽ ʜʦ ʪʝʤʠ çʇʝʨʝʨʽʟʠ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʧʣʦ-

ʱʠʥʦʶè ʜʣʷ ʟʘʩʦʙʫ ɹʅ ɻʝʦʤʝʪʨʽʷ, 11 ʢʣʘʩ, ʥʘʦʯʥʦʩʪʽ ʜʦ ʧʫʥʢʪʫ 2.1 ʜʘ-
ʥʦʛʦ ʧʦʩʽʙʥʠʢʘ, ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN-3D, GRAN-2D. ʆʮʽʥʠʪʠ 
ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʾ ʟ ʪʘʢʠʭ ʥʘʦʯʥʦʩʪʝʡ. 

2. ʇʽʜʛʦʪʫʚʘʪʠ ʜʦʙʽʨʢʫ ʥʘʦʯʥʦʩʪʝʡ çɯʩʪʦʨʠʯʥʽ ʟʘʜʘʯʽ ʩʪʝʨʝʦʤʝʪʨʽʾè 
ʪʘ ʽʤʧʦʨʪʫʚʘʪʠ ʾʭ ʜʦ ʙʽʙʣʽʦʪʝʢʠ ʟʘʩʦʙʫ ɻʝʦʤʝʪʨʽʷ, 11 ʢʣʘʩ. 

3. ʗʢ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʬʦʨʤʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʫʯʥʽʚ ʟ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷʤ ɹʅ ɻʝʦʤʝʪʨʽʷ, 11 ʢʣʘʩ? 

4. ɼʦ ʫʨʦʢʫ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ ʜʽʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ ʟ ʙʽʙʣʽʦ-
ʪʝʢʠ ʥʘʦʯʥʦʩʪʝʡ ʟʘʩʦʙʫ, ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʽ ʢʨʦʢʠ (ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, 
ʽʤʧʦʨʪʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʥʘʦʯʥʦʩʪʽ). ɼʦʜʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦ-
ʨʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, ʟʘʚʜʘʥʥʷ ʜʣʷ  ʢʦʥʪʨʦʣʶ ʽ ʢʦʨʝʢʮʽʾ ʟʥʘʥʴ. 

1.5.3. ɼʠʥʘʤʽʯʥʘ ʛʝʦʤʝʪʨʽʷ GRAN-2D ʽ DG 

ɺ ʥʘʚʯʘʣʴʥʽʡ ʪʘ ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʦʤʽʪʥʠʤʠ ʻ ʚʠʜʘʥʥʷ, ʚ ʷʢʠʭ 
ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʦʙʘʤʠ ʜʠʥʘʤʽʯʥʦʾ 
ʛʝʦʤʝʪʨʽʾ DG

1
 [50], [13], GRAN-2D

2
 [24]. ʉ.ɸ. ʈʘʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦ-

ʛʨʘʤʥʽ ʟʘʩʦʙʠ ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʜʦʩʠʪʴ ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ [50], ʱʦ 
ʤʦʜʝʣʶʶʪʴ ʛʝʦʤʝʪʨʽʶ ɽʚʢʣʽʜʘ ʥʘ ʧʣʦʱʠʥʽ. ʈʽʟʥʽ ʘʩʧʝʢʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʟʘʟʥʘʯʝʥʠʭ ʟʘʩʦʙʽʚ ʚʠʩʚʽʪʣʝʥʦ ʚ ʧʨʘʮʷʭ [15], [14], [26-30], [57], [31] ʪʘ ʽʥ. 
ɿʘʩʽʙ GRAN-2D ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ ʛʝʦʤʝʪ-

ʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʧʣʦʱʠʥʽ, ʟʚʽʜʢʠ ʽ ʧʦʭʦʜʠʪʴ ʥʘʟʚʘ (GRaphic Analysis 
2-Dimension), ʤʦʞʝ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝ-
ʤʘʪʠʢʠ ʫ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ, ʘʣʝ ʡ ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʘʥʘʣʽʪʠʯ-
ʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ 
ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ.  ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʦʜʘʻʤʦ ʚʽʜʦʤʦʩʪʽ 
ʧʨʦ ʦʥʦʚʣʝʥʫ ʚʝʨʩʽʶ GRAN-2D. ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN-2D ʪʘ DG ʟʨʫʯʥʦ 
ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʥʘ ʧʦʙʫʜʦʚʫ ʥʘ ʧʣʦʱʠʥʽ, ʩʧʨʦʩʪʦʚʫʚʘʪʠ ʦʢʨʝʤʽ ʧʨʠ-
ʧʫʱʝʥʥʷ. ʉʪʚʦʨʠʚʰʠ ʜʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʪʘ ʘʥʘʣʽʟʫʶʯʠ ʜʠʥʘʤʽʯʥʽ ʚʠʨʘʟʠ, 
ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ɻʄʊ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʟʥʘ-
ʯʝʥʥʷ ʧʝʚʥʠʭ ʚʝʣʠʯʠʥ; ʰʫʢʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʷʢʠʭ ʤʦʞʝ 
ʧʨʠʚʝʩʪʠ ʜʦ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ. ɼʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʣʘʙʦ-
ʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʫ ʭʦʜʽ ʷʢʠʭ ʫʯʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʘʙʦ ʫ ʩʢʣʘʜʽ ʛʨʫʧʠ 
ʨʦʟʚôʷʟʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʪʠʧʫ ʫ ʢʦʤʧôʶʪʝʨʥʦʤʫ 
ʢʣʘʩʽ. ɿʘʚʜʘʥʥʷ ʜʣʷ ʪʘʢʠʭ ʨʦʙʽʪ ʚ ʇʄʂ DG ʧʨʦʧʦʥʫʶʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ 
ʝʣʝʢʪʨʦʥʥʠʭ ʟʦʰʠʪʘʭ [13, 3].  

1. ɼʣʷ ̔ʥʩʪʘʣʷʮʽʾ ʇɿ GRAN-2D ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʘʡʣ setupgran2. 

                                                        
1 ʇʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ çɼʠʥʘʤʽʯʥʘ ʛʝʦʤʝʪʨʽʷ 
DGè ʜʣʷ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ, ʚʝʨʩʽʷ 1.0. ï ʍʘʨʢʽʚ, 2002. ï 1 ʝʣʝʢʪʨʦʥ. ʦʧʪ. ʜʠʩʢ 
(ʉD-ROM): 12 ʩʤ. ï ʉʠʩʪʝʤʥʽ ʚʠʤʦʛʠ: Pentium, ʪʘʢʪʦʚʘ ʯʘʩʪʦʪʘ ï ʚʽʜ 1100 ʄʅz, 
64 Mb RAM, CD-ROM Windows 98/XP. 
2 ʇʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ GRAN-2D, ʚʝʨʩʽʷ 1.1. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʂʠʾʚ, 2012. ï ʈʝ-

ʞʠʤ ʜʦʩʪʫʧʫ: http://www.ktoi.npu.edu.ua/uk/gran-2d (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 30.06.2019) 

http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/3-gran3d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/2-gran2d
http://www.ktoi.npu.edu.ua/uk/gran-2d
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ʇʨʦʛʨʘʤʘ GRAN-2D ʤʦʞʝ ʟʘʧʫʩʢʘʪʠʩʷ ʟ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ (ɺʩʽ ʧʨʦʛʨʘʤʠ \ 
GRAN \ GRAN-2D). 

2. ʇʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʢʨʘʥʽ ʟôʷʚʠʪʴʩʷ ʛʦʣʦʚʥʝ ʚʽʢʥʦ ʧʨʦʛʨʘʤʠ 
(ʨʠʩ. 1.49). ɿʚʝʨʭʫ ʧʽʜ ʟʘʛʦʣʦʚʢʦʤ ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʛʦʣʦʚʥʝ ʤʝ-
ʥʁ  (ʬʘʡʣ, ʚʠʧʨʘʚʣʝʥʥʷ, ʦʙôʻʢʪ, ʦʙʯʠʩʣʝʥʥʷ, ʟʦʙʨʘʞʝʥʥʷ, ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʷ, 
ʚʠʜ, ʥʘʣʘʛʦʜʞʝʥʥʷ, ʜʦʧʦʤʦʛʘ) ï ʧʝʨʝʣʽʢ ʧʦʩʣʫʛ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʷ 
ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ. ʇʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʧʝʚʥʦʛʦ ʧʫʥʢʪʫ ʛʦʣʦʚʥʦʛʦ 
ʤʝʥʶ ʟôʷʚʣʷʻʪʴʩʷ ʧʝʨʝʣʽʢ ʧʫʥʢʪʽʚ (ʧʦʩʣʫʛ) ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʤʝʥʶ.  

 
ʈʠʩ. 1. 49.  ɼʦʩʣʽʜʞʝʥʥʷ ʪʨʠʢʫʪʥʠʢʘ. ɺʧʠʩʘʥʝ ʽ ʦʧʠʩʘʥʝ ʢʦʣʦ 

 

 

ɼʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʜʝʷʢʠʭ ʧʦʩʣʫʛ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ çʢʥʦʧʢʘʤʠè 
ʰʚʠʜʢʦʛʦ ʚʠʢʣʠʢʫ ʧʦʩʣʫʛ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʨʦʟʤʽʱʝʥʘ ʧʽʜ 
ʛʦʣʦʚʥʠʤ ʤʝʥʶ ʧʨʦʛʨʘʤʠ. ʇʽʜ ʧʘʥʝʣʣʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʤʽʱʝʥʦ ʧʽʜʢʘʟʢʫ 
ï ʧʦʣʝ, ʜʝ ʟôʷʚʣʷʶʪʴʩʷ ʢʦʨʦʪʢʽ ʽʥʩʪʨʫʢʮʽʾ ʧʨʦ ʪʝ, ʷʢʫ ʜʽʶ ʥʝʦʙʭʽʜʥʦ ʚʠ-
ʢʦʥʘʪʠ ʥʘ ʧʦʪʦʯʥʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ. ʇʦʣʝ ʟʦʙʨʘʞʝʥʥʷ ï ʮʝ ʦʙʣʘʩʪʴ ʛʦʣʦ-
ʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ, ʜʝ ʟʦʙʨʘʞʘʶʪʴʩʷ ʩʪʚʦʨʝʥʽ ʦʙôʻʢʪʠ ʪʘ ʦʩʽ ʢʦʦʨʜʠ-
ʥʘʪ. ʇʝʨʝʣʽʢ ʦʙôʻʢʪʽʚ ï ʮʝ ʧʦʣʝ, ʱʦ ʤʽʩʪʠʪʴ ʧʝʨʝʣʽʢ ʥʘʟʚ ʫʩʽʭ ʦʙôʻʢʪʽʚ, 
ʷʢʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʘʙʦ ʟʘʚʘʥʪʘʞʝʥʽ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ. ɿʣʽʚʘ 
ʚʽʜ ʥʘʟʚʠ ʦʙôʻʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʰ̔ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʘʙʦ ʟʥʷʪʠ ʚʽʜʤʽ-
ʪʢʫ. ʋ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ ʚʠʚʦʜʠʪʠʤʫʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʣʠʰʝ ʪʠʭ ʦʙôʻʢʪʽʚ, 
ʧʝʨʝʜ ʥʘʟʚʦʶ ʷʢʠʭ ʫ ʧʝʨʝʣʽʢʫ ʦʙôʻʢʪʽʚ ʩʪʦʾʪʴ ʚʽʜʤʽʪʢʘ. ʇʦʣʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢ ʧʦʪʦʯʥʦʛʦ ʦʙôʻʢʪʘ ï ʯʘʩʪʠʥʘ ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ, ʜʝ ʚʠʚʦʜʷʪʴʩʷ ʜʝʷʢʽ 
ʧʘʨʘʤʝʪʨʠ ʧʦʪʦʯʥʦʛʦ ʦʙôʻʢʪʘ (ʜʦʚʞʠʥʘ, ʨʘʜʽʫʩ (ʢʦʣʘ), ʨʽʚʥʷʥʥʷ (ʧʨʷʤʦʾ) 
ʪʦʱʦ), ʘ ʪʘʢʦʞ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʦʙôʻʢʪʠ, ʟ ʷʢʠʤʠ ʚʽʥ ʟʚôʷʟʘʥʠʡ. ʇʝʨʝʣʽʢ ʜʠ-

https://drive.google.com/open?id=1IU3Zj-e1uiuqA_453WYsGxhqDha38jeS
https://drive.google.com/open?id=1IU3Zj-e1uiuqA_453WYsGxhqDha38jeS
https://drive.google.com/open?id=1IU3Zj-e1uiuqA_453WYsGxhqDha38jeS
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ʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ ï ʪʘʙʣʠʮʷ, ʱʦ ʤʽʩʪʠʪʴ ʧʝʨʝʣʽʢ ʥʘʟʚ ʟʘʜʘʥʠʭ ʜʠʥʘʤʽʯʥʠʭ 
ʚʠʨʘʟʽʚ ʪʘ ʾʭ ʦʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ. ʇʦʣʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ï ʧʦʣʝ (ʚʥʠʟʫ ʝʢʨʘ-
ʥʘ), ʜʝ ʚʠʚʦʜʷʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʦʯʥʦʤʫ ʧʦʣʦ-
ʞʝʥʥʶ ʚʢʘʟʽʚʥʠʢʘ ʤʠʰ ̔ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʷʢʱʦ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʟʥʘ-
ʭʦʜʠʪʴʩʷ ʥʘʜ ʟʦʙʨʘʞʝʥʥʷʤ ʜʝʷʢʦʛʦ ʦʙôʻʢʪʘ, ʪʦ ʧʦʨʷʜ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ 
ʚʠʚʦʜʠʪʴʩʷ ʥʘʟʚʘ ʮʴʦʛʦ ʦʙôʻʢʪʘ. 

3. ɿʘʚʘʥʪʘʞʠʤʦ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʬʘʡʣ ʟ ʚʠʢʦʥʘʥʠʤ ʟʘʚʜʘʥʥʷʤ ʥʘ ʜʦʩ-
ʣʽʜʞʝʥʥʷ ʪʨʠʢʫʪʥʠʢʘ. ʇʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʧʦʩʣʫʛʠ ɿʦʙʨʘʞʝʥʥʷ \ ʇʦʢʨʦʢʦ-
ʚʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʦʟʧʦʯʥʝʪʴʩʷ ʧʦʢʨʦʢʦʚʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʚʦʨʝʥʠʭ 
ʦʙôʻʢʪʽʚ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʝʨʰʦʛʦ ʜʦ ʦʩʪʘʥʥʴʦʛʦ. ɼʣʷ ʚʠʚʝʜʝʥʥʷ ʥʘ ʝʢʨʘʥ 
ʟʦʙʨʘʞʝʥʥʷ ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʦʙôʻʢʪʘ ʧʦʪʨʽʙʥʦ ʥʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʣʘ-
ʚʽʰʫ ʤʠʰ,̔ ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ. ʇʦʨʷʜʦʢ ʚʠ-
ʢʦʥʘʥʥʷ ʢʨʦʢʽʚ ʧʦʙʫʜʦʚʠ ʧʦʜʘʥʠʡ ʩʧʨʘʚʘ. ʗʢʱʦ ʚʩʪʘʥʦʚʠʪʠ ʩʚʽʪʣʦʚʠʡ 
ʢʫʨʩʦʨ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʬʽʛʫʨʫ, ʪʦ ʚ ʧʦʣʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʠʤʘʻʤʦ ʜʣʷ ʪʦ-
ʯʢʠ ʾʾ ʢʦʦʨʜʠʥʘʪʠ, ʜʣʷ ʧʨʷʤʦʾ ï ʨʽʚʥʷʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ, ʜʣʷ ʤʥʦ-
ʛʦʢʫʪʥʠʢʘ ï ʧʣʦʱʫ ʽ ʧʝʨʠʤʝʪʨ ʪʦʱʦ. 

4. ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN-2D ʤʦʞʥʘ ʦʧʝʨʫʚʘʪʠ ʥʘ ʧʣʦʱʠʥʽ ʤʦʜʝʣʷʤʠ 
ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʙʘʟʦʚʠʭ ʪʠʧʽʚ: ʊʦʯʢʘ, ʃʽʥʽʷ, ʃʘʤʘʥʘ, ʂʦʣʦ, ɯʥʪʝʨ-
ʧʦʣʷʮʽʡʥʠʡ ʧʦʣʽʥʦʤ, ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʪʠʧʠ ʊʦʯʢʘ, ʃʽʥʽʷ, ʂʦʣʦ 
ʜʽʣʷʪʴʩʷ ʥʘ ʧʽʜʪʠʧʠ: ʊʦʯʢʘ (ɺʽʣʴʥʘ ʪʦʯʢʘ, ʊʦʯʢʘ ʥʘ ʦʙôʻʢʪʽ, ʉʝʨʝʜʥʷ ʪʦʯ-
ʢʘ, ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʦʙôʻʢʪʽʚ, ʉʠʤʝʪʨʠʯʥʘ ʪʦʯʢʘ, ɯʥʚʝʨʩʥʘ ʪʦʯʢʘ); ʃʽʥʽʷ 
(ɺʽʜʨʽʟʦʢ, ʇʨʷʤʘ, ʇʨʦʤʽʥʴ, ʇʘʨʘʣʝʣʴʥ ̔ʧʨʷʤ,̔ ʇʝʨʧʝʥʜʠʢʫʣʷʨʥ ̔ʧʨʷʤ,̔ ɹ̔ -
ʩʝʢʪʨʠʩʘ ʢʫʪʘ, ɼʦʪʠʯʥʘ ʜʦ ʢʦʣʘ); ʂʦʣʦ (ʢʦʣʦ, ʢʦʣʦ ʟʘ ʨʘʜʽʫʩʦʤ, ʜʫʛʘ). 

5. ʆʙôʻʢʪʠ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʾʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʚʽʢʥʽ ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʦʙôʻʢʪʘ, ʟ ʝʢʨʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʢʘʟʽʚʥʠʢʘ ʤʠʰ.̔ ʅʘʚʝʜʝʤʦ ʧʝʨʝʣʽʢ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʙʫʜʦʚ: 
Á ʪʦʯʢʘ (ʩʪʚʦʨʠʪʠ ʟ ʝʢʨʘʥʘ ʯʠ ʘʥʘʣʽʪʠʯʥʦ ʟʘʜʘʥʫ); ʩʝʨʝʜʥʷ ʪʦʯʢʘ, 

ʷʢʱʦ ʟʘʜʘʥʦ ʢʽʥʮʽ ʚʽʜʨʽʟʢʘ; ʪʦʯʢʘ, ʩʠʤʝʪʨʠʯʥʘ ʜʘʥʽʡ ʚʽʜʥʦʩʥʦ ʧʨʷʤʦʾ ʯʠ 
ʪʦʯʢʠ; ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʢʨʠʚʠʭ; ʽʥʚʝʨʩʥʘ ʪʦʯʢʘ; 
Á ʚʽʜʨʽʟʦʢ, ʧʨʦʤʽʥʴ, ʧʨʷʤʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʚʽ ʪʦʯʢʠ; ʧʨʷʤʘ, ʷʢʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦʯʢʫ ʽ ʧʘʨʘʣʝʣʴʥʘ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ) ʜʦ ʧʨʷʤʦʾ; 
Á ʙʽʩʝʢʪʨʠʩʘ ʢʫʪʘ; ʜʦʪʠʯʥʘ ʜʦ ʢʦʣʘ, ɦ ʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦʯʢʫ, 
Á ʣʘʤʘʥʘ, ʧʨʘʚʠʣʴʥʠʡ ʤʥʦʛʦʢʫʪʥʠʢ; 
Á ʢʦʣʦ (ʮʝʥʪʨ, ʪʦʯʢʘ ʥʘ ʢʦʣʽ), ʢʦʣʦ ʟʘ ʜʘʥʠʤ ʨʘʜʽʫʩʦʤ, ʜʫʛʘ ʢʦʣʘ. 
ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʘ ʪʠʧʫ ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʦʙôʻʢʪʽʚ 

ʩʣʽʜ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ ʆʙôʻʢʪ \ ʉʪʚʦʨʠʪʠ \ ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ 
ʦʙôʻʢʪʽʚ, ʪʘ ʫ ʚʽʢʥʽ ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʦʙôʻʢʪʘ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʫ ʧʦʣʷʭ ʇʝ-
ʨʰʠʡ ʦʙôʻʢʪ ʪʘ ɼʨʫʛʠʡ ʦʙôʻʢʪ ʚʢʘʟʘʪʠ ʥʘʟʚʠ ʦʙôʻʢʪʽʚ, ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ 
ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ, ʪʘ çʥʘʪʠʩʥʫʪʠè ʢʥʦʧʢʫ ɿʘʩʪʦʩʫʚʘʪʠ. ɼʣʷ ʩʪʚʦ-
ʨʝʥʥʷ ʦʙôʻʢʪʘ ʪʠʧʫ ʉʠʤʝʪʨʠʯʥʘ ʪʦʯʢʘ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʧʦʩʣʫʛʠ ʆʙôʻʢʪ \ 
ʉʪʚʦʨʠʪʠ \ ʊʦʯʢʘ, ʩʠʤʝʪʨʠʯʥʘ ʜʘʥʽʡ ʪʦʯʮʽ. ʋ ʚʽʢʥʽ ʂʦʥʩʪʨʫʶʚʘʥʥʷ 
ʦʙôʻʢʪʘ, ʱʦ ʟôʷʚʠʪʴʩʷ, ʫ ʧʦʣʽ ʊʦʯʢʘ, ʷʢʽʡ ʩʠʤʝʪʨʠʯʥʘ ʜʘʥʘ ʪʦʯʢʘ, ʩʣʽʜ 
ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʧʦʪʨʽʙʥʦʾ ʪʦʯʢʠ, ʘ ʫ ʧʦʣʽ ʆʙôʻʢʪ, ʚʽʜʥʦʩʥʦ ʷʢʦʛʦ ʟʜʽʡʩʥʶ-
ʻʪʴʩʷ ʩʠʤʝʪʨʽʷ - ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʚʽʜʧʦʚʽʜʥʦʾ ʪʦʯʢʠ ʘʙʦ ʣʽʥʽʾ. ʇʽʩʣʷ çʥʘʪʠʩ-
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ʥʝʥʥʷè ʢʥʦʧʢʠ ɿʘʩʪʦʩʫʚʘʪʠ ʙʫʜʝ ʩʪʚʦʨʝʥʦ ʩʠʤʝʪʨʠʯʥʫ ʪʦʯʢʫ. 
6. ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʙʫʜʦʚʘ ʉʪʚʦʨʠʪʠ ʪʦʯʢʫ ʽ ʧʨʠ ʥʘʪʠʩʥʝʥʥʽ 

ʣʽʚʦʾ ʢʣʘʚʽʰʽ ʤʠʰ ̔ ʚʢʘʟʽʚʥʠʢ ʟʥʘʭʦʜʠʚʩʷ ʥʘʜ ʟʦʙʨʘʞʝʥʥʷʤ ʜʝʷʢʦʛʦ 
ʦʙôʻʢʪʘ ʪʠʧʫ ʃʽʥʽʷ ʘʙʦ ʂʦʣʦ, ʪʦ ʟôʷʚʠʪʴʩʷ ʟʘʧʠʪ ʇʨʠʢʨʽʧʠʪʠ ʪʦʯʢʫ ʜʦ 
ʦʙôʻʢʪʘ? ʋ ʨʘʟʽ ʧʦʟʠʪʠʚʥʦʾ ʚʽʜʧʦʚʽʜʽ ʩʪʚʦʨʶʚʘʥʘ ʪʦʯʢʘ ʙʫʜʝ ʧʨʠʢʨʽʧʣʝ-
ʥʘ ʜʦ ʚʢʘʟʘʥʦʛʦ ʦʙôʻʢʪʘ ʽ ʥʘʜʘʣʽ ʪʘʢʘ ʪʦʯʢʘ ʤʦʞʝ ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʪʽʣʴʢʠ 
ʚ ʤʝʞʘʭ ʦʙôʻʢʪʘ, ʜʦ ʷʢʦʛʦ ʧʨʠʢʨʽʧʣʝʥʘ. ʇʝʨʝʜʙʘʯʝʥʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ 
ʚʽʜôʻʜʥʫʚʘʪʠ ʧʨʠʢʨʽʧʣʝʥʫ ʪʦʯʢʫ. 

7. ɺ ʪʘʙʣ. 1.8 ʧʦʜʘʥʦ ʟʤʽʩʪ ʟʘʚʜʘʥʴ ʜʣʷ ʟʘʥʷʪʪʷ ʧʦ ʚʠʚʯʝʥʥʶ ʟʘʩʦʙʫ 
ɼʠʥʘʤʽʯʥʘ ʛʝʦʤʝʪʨʽʷ. ɼʝʪʘʣʴʥʽʰʝ ʟʫʧʠʥʠʤʦʩʷ ʥʘ ʧʝʨʰʦʤʫ ʟʘʚʜʘʥʥʽ ï 
ʩʪʚʦʨʝʥʥʽ ʝʢʩʧʝʨʪʥʦ ʾʩʠʩʪʝʤʠ çʊʨʠʢʫʪʥʠʢè (ʨʠʩ. 1.49). ɯʥʪʝʛʨʦʚʘʥʽʩʪʴ 
ʥʘʦʯʥʦʩʪʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʾʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʨʽʟʥʠʤ ʮʽʣʴʦ-
ʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʦʣʘ, ʚʧʠʩʘʥʦʛʦ ʚ ʪʨʠʢʫʪ-
ʥʠʢ ʯʠ ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ, ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʫʤʽʥʴ ʚʠʢʦʥʫʚʘ-
ʪʠ ʦʩʥʦʚʥʽ ʧʦʙʫʜʦʚʠ, ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ çʚʽʜʢʨʠʪʪʷè ʫʯʥʷʤʠ ʪʝʦʨʝʤʠ ʩʠ-
ʥʫʩʽʚ, ʧʝʨʝʚʽʨʢʠ ʽʩʪʠʥʥʦʩʪʽ ʬʦʨʤʫʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʘ ʢʦʣʘ, ʚʧʠ-
ʩʘʥʦʛʦ ʚ ʪʨʠʢʫʪʥʠʢ ʯʠ ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʥʴʦʛʦ. ʅʘʦʯʥʽʩʪʴ ʤʦʞʥʘ ʚʠʢʦ-
ʨʠʩʪʘʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɼʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪè ʜʣʷ 
ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ. 

8. ʊʨʠʢʫʪʥʠʢ ʟʘʜʘʥʠʡ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʨʰʠʥ ɸ(-2; 2), ɺ(3; 7), ʉ(11; 0). 
Á ʂʦʨʠʩʪʫʶʯʠʩʴ ʥʘʦʯʥʽʩʪʶ ʝʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ çʊʨʠʢʫʪʥʠʢè, ʟʘʧʠʩʘʪʠ 
ʨʽʚʥʷʥʥʷ ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʘ, ʚʠʩʦʪʠ, ʤʝʜʽʘʥʠ, ʙʽʩʝʢʪʨʠʩʠ, ʧʨʦʚʝʜʝʥʠʭ ʟ 
ʚʝʨʰʠʥʠ ɺ; ʣʽʥʽʾ, ʱʦ ʟôʻʜʥʫʻ ʩʝʨʝʜʠʥʠ ʩʪʦʨʽʥ ɸɺ ʽ ɸʉ; ʟʥʘʡʪʠ ʢʦʦʨʜʠʥʘ-
ʪʠ ʮʝʥʪʨʽʚ ʚʧʠʩʘʥʦʛʦ ʽ ʦʧʠʩʘʥʦʛʦ ʢʽʣ. 
Á ʆʙʯʠʩʣʠʪʠ ʜʦʚʞʠʥʫ ʚʠʩʦʪʠ, ʤʝʜʽʘʥʠ, ʙʽʩʝʢʪʨʠʩʠ, ʧʨʦʚʝʜʝʥʠʭ ʟ ʚʝʨ-
ʰʠʥʠ ɺ; ʚʝʣʠʯʠʥ ʢʫʪʽʚ ʪʨʠʢʫʪʥʠʢʘ; ʨʘʜʽʫʩ ʽ ʜʦʚʞʠʥʫ ʚʧʠʩʘʥʦʛʦ ʢʦʣʘ, 
ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ, ʧʣʦʱ ʢʨʫʛʽʚ, ʧʣʦʱʫ ʪʨʠʢʫʪʥʠʢʘ. 
Á ɼʦʩʣʽʜʠʪʠ ʽ ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʠʩʦʪʠ, ʤʝʜʽʘʥʠ ʽ 
ʙʽʩʝʢʪʨʠʩʠ, ʧʨʦʚʝʜʝʥʠʭ ʟ ʦʜʥʽʻʾ ʚʝʨʰʠʥʠ ʪʨʠʢʫʪʥʠʢʘ, ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ 
ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʪʽʚ ʪʨʠʢʫʪʥʠʢʘ. 
Á ʇʦʙʫʜʫʚʘʪʠ ʝʢʩʧʝʨʪʥʫ ʩʠʩʪʝʤʫ ʊʨʠʢʫʪʥʠʢ, ʩʪʚʦʨʠʪʠ ʜʠʥʘʤʽʯʥʽ ʚʠ-
ʨʘʟʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʨʘʜʽʫʩʘ ʚʧʠʩʘʥʦʛʦ ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ. 
Á ʉʪʚʦʨʠʪʠ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʾ çʇʦʙʫʜʦʚʘ ʢʦʣʘ, ʚʧʠʩʘʥʦʛʦ ʚ ʪʨʠʢʫʪ-
ʥʠʢè, çʇʦʙʫʜʦʚʘ ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘè.  
ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʟôʷʩʫʻʤʦ, ʷʢʠʤʠ ʧʦʩʣʫʛʘʤʠ ʧʦʪ-

ʨʽʙʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʨʠ ʧʝʨʰʦʤʫ ʦʟʥʘʡʦʤʣʝʥʥʽ ʟ ʧʨʦʛʨʘʤʦʶ 
GRAN-2D, ʱʦ ʩʘʤʝ ʙʘʞʘʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ? ʑʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʽ ʧʨʦʘʥʘ-
ʣʽʟʫʚʘʪʠ ʢʦʞʝʥ ʢʨʦʢ ʚʠʢʦʥʘʥʦʾ ʧʦʙʫʜʦʚʠ ʩʣʽʜ ʦʙʨʘʪʠ ʧʫʥʢʪ ʤʝʥʶ ɿʦ-
ʙʨʘʞʝʥʥʷ \ ʇʦʢʨʦʢʦʚʝ ʚʽʜʪʚʦʨʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʙʫʜʦʚʠ 
ʧʦʪʨʽʙʥʦ ʟôʷʩʫʚʘʪʠ, ʷʢʽ ʩʘʤʝ ʚʝʣʠʯʠʥʠ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʦʙôʻʢʪʽʚ ʤʦʞʥʘ ʦʙ-
ʯʠʩʣʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN-2D? ʗʢʦʛʦ ʚʠʜʫ ʨʽʚʥʷʥʥʷ ʩʢʣʘʜʝʥʦ ʜʣʷ 
ʧʨʷʤʦʾ, ʜʣʷ ʢʦʣʘ? ʇʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʜʣʷ ʢʦʣʘ ʦʙʯʠʩʣʝʥʦ ʜʦʚʞʠʥʫ, ʟʥʘʡ-
ʜʝʥʦ ʧʣʦʱʫ ʢʨʫʛʘ; ʜʣʷ ʟʘʤʢʥʝʥʦʾ ʣʘʤʘʥʦʾ ʦʙʯʠʩʣʝʥʦ ʧʝʨʠʤʝʪʨ ʤʥʦʛʦʢʫ-
ʪʥʠʢʘ ʪʘ ʡʦʛʦ ʧʣʦʱʫ. 

https://drive.google.com/open?id=1IU3Zj-e1uiuqA_453WYsGxhqDha38jeS
https://drive.google.com/open?id=1IU3Zj-e1uiuqA_453WYsGxhqDha38jeS
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ʊʘʙʣʠʮʷ 1.8 
ɿʤʽʩʪ ʟʘʚʜʘʥʴ ʜʣʷ ʟʘʥʷʪʪʷ ʥʘ ʪʝʤʫ çɼʠʥʘʤʽʯʥʘ ʛʝʦʤʝʪʨʽʷè  

 ̄ ɿʘʚʜʘʥʥʷ 
ʌʦʨʤʘ 
ʨʦʙʦʪʠ 

1 
ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʣʘʥʦʤ ʨʦʙʦʪʠ. 
ʄʦʪʠʚʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ. ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

 

2 

Á ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʨʠ-
ʩʪʘʥʥʷ GRAN-2D. 
Á ʇʦʢʨʦʢʦʚʠʡ ʧʝʨʝʛʣʷʜ ʧʦʙʫʜʦʚʠ ʪʨʠʢʫʪʥʠʢʘ, ʢʦʣʘ, ʚʧʠ-
ʩʘʥʦʛʦ ʚ ʪʨʠʢʫʪʥʠʢ, ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ; 
ʤʝʜʽʘʥʠ, ʙʽʩʝʢʪʨʠʩʠ ʪʘ ʚʠʩʦʪʠ, ʧʨʦʚʝʜʝʥʠʭ ʟ ʦʜʥʽʻʾ ʚʝʨ-
ʰʠʥʠ (ʝʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ çʊʨʠʢʫʪʥʠʢè). 
Á ʆʙʯʠʩʣʝʥʥʷ ʜʦʚʞʠʥ ʚʽʜʨʽʟʢʽʚ, ʢʫʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʧʦʩʣʫʛʠ çʆʙʯʠʩʣʝʥʥʷè. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ 
ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʪʨʠʢʫʪʥʠʢʘ. 
Á ɸʥʘʣʽʟ ʩʪʚʦʨʝʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 
ʨʘʜʽʫʩʽʚ ʚʧʠʩʘʥʦʛʦ ʽ ʦʧʠʩʘʥʦʛʦ ʢʽʣ. 
Á ʉʪʚʦʨʝʥʥʷ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʾ çɺʧʠʩʘʥʝ (ʦʧʠʩʘʥʝ) ʢʦʣʦè  

ʽʥʜʠʚʽʜʫ-
ʘʣʴʥʘ 

 
 

ʚ ʧʘʨʘʭ, 
ʚʟʘʻʤʦ-
ʢʦʥʩʫʣʴ-
ʪʫʚʘʥʥʷ 

3 

Á ʇʦʥʷʪʪʷ ʧʨʦ ʜʠʜʘʢʪʠʯʥʫ ʛʨʫ ʟ ʢʦʤʧôʶʪʝʨʥʦʶ ʧʽʜʪʨʠʤʢʦʶ. 
Á ɼʝʤʦʥʩʪʨʘʮʽʷ ʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʪʝʦ-
ʨʝʤʠ ʧʨʦ ʭʦʨʜʠ, ʪʝʦʨʝʤʠ ʧʨʦ ʜʦʪʠʯʥʫ ʽ ʩʽʯʥʫ, ʤʦʜʝʣʽ ʜʦ 
ʧʨʘʢʪʠʯʥʦʾ ʟʘʜʘʯʽ ʥʘ ʝʢʩʪʨʝʤʫʤ (ʧ. 2.2, ʧ.2.5 ʧʦʩʽʙʥʠʢʘ). 

ɼʝʤʦʥ-
ʩʪʨʘʮʽʷ 

4 

Á ʆʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʟʘʚʜʘʥʥʷʤʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 
ʤʦʜʝʣʝʡ: ʪʝʦʨʝʤʘ ʇʪʦʣʝʤʝʷ; ʚʧʠʩʘʥʠʡ ʢʫʪ, ʚʧʠʩʘʥʠʡ ʯʦ-
ʪʠʨʠʢʫʪʥʠʢ; ʚʣʘʩʪʠʚʽʩʪʴ ʤʝʜʽʘʥ ʪʨʠʢʫʪʥʠʢʘ; ʟʘʜʘʯʘ ʥʘ 
ʧʦʙʫʜʦʚʫ ʞʦʣʦʙʘ ʟ ʥʘʡʙʽʣʴʰʠʤ ʧʝʨʝʨʽʟʦʤ. 

ɻʨʫʧʠ 
(ˉˉ 1, 2, 

3, 4) 

5 
Á ʆʙʛʦʚʦʨʝʥʥʷ ʚ ʛʨʫʧʽ ʧʣʘʥʫ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ, ʧʦʪʨʝʙʠ ʚ 
ʩʪʚʦʨʝʥʥʽ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ. 
Á ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʫʯʥʷ. 

ʆʙʛʦʚʦ-
ʨʝʥʥʷ ʚ 
ʛʨʫʧʽ 

6 

Á ʂʦʨʦʪʢʝ ʦʙʛʦʚʦʨʝʥʥʷ ʧʣʘʥʽʚ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʦʨ-
ʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʢʦʣʽ (ʟʘʩʣʫʭʦʚʫʚʘʥʥʷ 
ʧʨʝʜʩʪʘʚʥʠʢʘ ʢʦʞʥʦʾ ʟ ʛʨʫʧ). 
Á ʇʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʝʡ ʜʦ ʟʘʚʜʘʥʥʷ. 

ʆʙʛʦʚʦ-
ʨʝʥʥʷ ʚ 
ʢʦʣʽ 

7 
Á ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʜʦ ʟʘʚʜʘʥʥʷ. 
Á ʇʨʦʧʠʩʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʫʯʥʷ. 

ʈʦʙʦʪʘ ʚ 
ʛʨʫʧʘʭ. 

8 
Á çɿʘʭʠʩʪè ʤʦʜʝʣʽ ʚ ʛʨʫʧʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 1-2-3-4. 
Á ʈʝʮʝʥʟʫʚʘʥʥʷ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ  

çʄʦʟʘʾ-
ʢʘè 

9 Á ʋʜʦʩʢʦʥʘʣʝʥʥʷ ɼʆʂ ɻʨʫʧʠ 

10 
ɼ/ʟ. ʇʽʜʛʦʪʫʚʘʪʠ ʟʘʜʘʯʫ ʥʘ ʜʦʚʝʜʝʥʥ ̫ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ. 
ʈʦʟʨʦʙʠʪʠ ʜʣ ̫ʟʘʜʘʯʽ ʣʘʥʮʶʞʦʢ ʝʚʨʠʩʪʠʯʥʠʭ ʧʽʜʢʘʟʦʢ. 

 

11 Á ʈʝʬʣʝʢʩʽʷ: ʦɦ ʚʠʢʦʥʘʣʠ ʚ ʟʘʚʜʘʥʥʽ, ʯʦʛʦ ʥʘʚʯʠʣʠʩʷ. 
çʄʽʢʨʦ-
ʬʦʥè 

 

https://drive.google.com/open?id=1IU3Zj-e1uiuqA_453WYsGxhqDha38jeS
https://drive.google.com/open?id=17lDqXfnWhv79bVwR208JSOs4roHM8PH8
https://drive.google.com/file/d/1PpwbLdBpUWJqt4xHkp2gzUJZlMkhCF2U/view?usp=sharing
https://drive.google.com/file/d/1PpwbLdBpUWJqt4xHkp2gzUJZlMkhCF2U/view?usp=sharing
https://drive.google.com/file/d/1PpwbLdBpUWJqt4xHkp2gzUJZlMkhCF2U/view?usp=sharing
https://drive.google.com/open?id=1sEnqnMvrIfCnuuOjI1HaGzX2uXld8iB0
https://drive.google.com/open?id=1u00A83VoaXYIuBO-utCUuVF4H3Seiw60
https://drive.google.com/open?id=1u00A83VoaXYIuBO-utCUuVF4H3Seiw60
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ɿʜʽʡʩʥʶʶʯʠ ʧʦʢʨʦʢʦʚʠʡ ʧʝʨʝʛʣʷʜ ʧʦʙʫʜʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ, ʦʜʥʦʯʘʩʥʦ ʩʣʽʜ 
ʘʥʘʣʽʟʫʚʘʪʠ, ʷʢʫ ʟ ʧʽʢʪʦʛʨʘʤ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘ-
ʪʠ, ʱʦʙ ʩʘʤʦʩʪʽʡʥʦ ʩʪʚʦʨʠʪʠ ʪʦʡ ʦʙôʻʢʪ, ʷʢʠʡ ʚʽʜʪʚʦʨʶʻʪʴʩʷ? 

9. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʩʣʽʜ ʟʚʝʨʥʫʪʠʩʷ ʜʦ 
ʧʦʩʣʫʛʠ ʆʙʯʠʩʣʝʥʥʷ \ ɺʽʜʩʪʘʥʴ, ʽ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘʧʠʪʘʤʠ ʧʨʦʛʨʘʤʠ, 
ʱʦ ʟôʷʚʣʷʪʴʩʷ ʫ ʧʦʣʽ ʧʽʜʢʘʟʢʠ, ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʥʘ ʟʦʙʨʘʞʝʥʥʷ ʜʚʦʭ 
ʪʦʯʦʢ. ʇʝʨʝʜʙʘʯʝʥʦ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʪʦʯʢʦʶ ʽ ʧʨʷʤʦʶ, ʜʦʚʞʠʥʠ 
ʚʽʜʨʽʟʢʘ, ʜʦʚʞʠʥʠ ʢʦʣʘ, ʜʦʚʞʠʥʠ ʜʫʛʠ, ʜʦʚʞʠʥʠ ʣʘʤʘʥʦʾ. ʇʨʠ ʟʚʝʨʥʝʥʥʽ 
ʜʦ ʧʦʩʣʫʛʠ ʆʙʯʠʩʣʝʥʥʷ \ ʂʫʪ ʧʽʩʣʷ ʚʢʘʟʫʚʘʥʥʷ ʪʨʴʦʭ ʪʦʯʦʢ ʙʫʜʝ ʘʚʪʦʤʘ-
ʪʠʯʥʦ ʦʙʯʠʩʣʶʚʘʪʠʩʴ ʢʫʪ ʤʽʞ ʧʨʷʤʠʤʠ, ʱʦ ʧʨʦʭʦʜʷʪʴ ʚʽʜʧʦʚʽʜʥʦ ʯʝʨʝʟ 
ʧʝʨʰʫ ʽ ʜʨʫʛʫ ʪʘ ʜʨʫʛʫ ʽ ʪʨʝʪʶ ʪʦʯʢʠ. ʇʝʨʝʜʙʘʯʝʥʘ ʧʦʩʣʫʛʘ ʆʙʯʠʩʣʝʥʥʷ 
ʧʣʦʱʽ ʤʥʦʛʦʢʫʪʥʠʢʘ, ʧʣʦʱʽ ʢʨʫʛʘ, ʩʝʢʪʦʨʘ. ʄʦʞʥʘ ʦʙʯʠʩʣʶʚʘʪʠ ʦʨʽʻʥ-
ʪʦʚʘʥʠʡ ʢʫʪ, ʟʘʜʘʥʠʡ ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ, ʢʫʪ ʤʽʞ ʧʨʷʤʠʤʠ, ʧʦʣʷʨʥʠʡ ʢʫʪ, 
ʧʦʣʷʨʥʠʡ ʨʘʜʽʫʩ ʪʘ ʽʥ. 
ʆʪʞʝ, ʱʦʙ ʚʠʤʽʨʷʪʠ ʢʫʪʠ ʪʨʠʢʫʪʥʠʢʘ, ʜʦʚʞʠʥʠ ʡʦʛʦ ʩʪʦʨʽʥ, ʽʥʰʽ 

ʝʣʝʤʝʥʪʠ ʧʦʪʨʽʙʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʫʥʢʪʦʤ ʤʝʥʶ ʆʙʯʠʩʣʝʥʥʷ \ ʂʫʪ (ʚʽʜʩ-
ʪʘʥʴ, ʧʣʦʱʘ). ʇʦʧʝʨʝʜʥʴʦ ʙʘʞʘʥʦ ʟʘʟʥʘʯʠʪʠ ʪʦʯʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ (ʅʘ-
ʣʘʛʦʜʞʝʥʥʷ \ ʇʘʨʘʤʝʪʨʠ ʧʨʦʛʨʘʤʠ \ ɿʘʛʘʣʴʥʽ \ ʊʦʯʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ). 

10. ɼʣʷ ʢʨʘʱʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʫʪʽ ʥʦʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʘʢʪʽʚ ʤʦ-
ʞʥʘ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʢʠ. ɿʤʽʥʶʶʯʠ ʧʦʣʦʞʝʥʥʷ ʚʝʨʰʠʥ ʪʨʠʢʫʪʥʠʢʘ, ʤʦʜʝʣʶʶʪʴ ʪʨʠʢʫʪ-
ʥʠʢʠ ʨʽʟʥʠʭ ʚʠʜʽʚ. ʇʽʩʣʷ ʧʦʢʨʦʢʦʚʦʛʦ ʧʝʨʝʛʣʷʜʫ ʚʠʢʦʥʘʥʦʾ ʧʦʙʫʜʦʚʠ 
ʜʦʮʽʣʴʥʦ çʟʘʭʦʧʠʪʠè ʢʫʨʩʦʨʦʤ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʪʨʠʢʫʪʥʠʢʘ ʽ ʧʝʨʝʤʽʱʫʚʘ-
ʪʠ ʾʾ ʥʘ ʧʣʦʱʠʥʽ, ʥʝ ʚʽʜʧʫʩʢʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰ.̔ ʇʨʦʘʥʘ-
ʣʽʟʫʚʘʪʠ, ʷʢ ʟʤʽʥʠʣʠʩʷ ʦʙôʻʢʪʠ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɿʤʽʥʶʶʯʠ ʨʦʟʪʘ-
ʰʫʚʘʥʥʷ ʚʝʨʰʠʥ ʪʨʠʢʫʪʥʠʢʘ, ʜʦʩʣʽʜʠʪʠ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ ʦʧʠʩʘʥʦʛʦ 
ʢʦʣʘ ʜʣʷ ʛʦʩʪʨʦʢʫʪʥʦʛʦ, ʧʨʷʤʦʢʫʪʥʦʛʦ ʽ ʪʫʧʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʽʚ, ʟʨʦ-
ʙʠʪʠ ʚʠʩʥʦʚʦʢ. 

11. ɿʘʧʠʰʝʤʦ ʣʘʥʮʶʞʦʢ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʙʫʜʦʚʠ ʢʦʨʠʩʪʫʚʘʯʝʤ. 
ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʦʙʠʨʘʻ ʧʝʚʥʫ ʧʦʩʣʫʛʫ, ʪʦ ʫ ʨʷʜʢʫ ʧʽʜ ʧʘʥʝʣʣʶ ʽʥ-

ʩʪʨʫʤʝʥʪʽʚ ʚʽʥ ʦʪʨʠʤʫʻ ʧʽʜʢʘʟʢʫ ʱʦʜʦ ʪʦʛʦ, ʷʢ ʚʠʢʦʥʫʚʘʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ 
ʢʨʦʢ. ɿʘ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʚʝʨʰʠʥʠ ï ʪʨʠ ʪʦʯʢʠ (ʧʦʩʣʫ-
ʛʘ ʟ ʝʢʨʘʥʘ ʉʪʚʦʨʠʪʠ ʪʦʯʢʫ), ʟôʻʜʥʘʪʠ ʾʭ ʚʽʜʨʽʟʢʘʤʠ (ʦʙʨʘʪʠ ʧʦʩʣʫʛʫ 
ɺʽʜʨʽʟʦʢ, ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʥʘ ʢʽʥʮʽ ʚʽʜʨʽʟʢʘ) ʘʙʦ ʧʨʦʚʝʩʪʠ ʯʝʨʝʟ ʢʦʞʥʫ 
ʧʘʨʫ ʪʦʯʦʢ ʧʨʷʤʫ (ʧʽʢʪʦʛʨʘʤʘ ʇʨʷʤʘ). 
ʇʦʙʫʜʫʻʤʦ ʤʝʜʽʘʥʠ ʪʨʠʢʫʪʥʠʢʘ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʩʝʨʝʜʠ-

ʥʠ ʚʽʜʨʽʟʢʽʚ (ʦʙʨʘʪʠ ʧʦʩʣʫʛʫ ʉʝʨʝʜʥʷ ʪʦʯʢʘ, ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʥʘ ʢʽʥʮʽ 
ʚʽʜʨʽʟʢʘ), ʧʨʦʚʝʩʪʠ ʤʝʜʽʘʥʠ, ʟôʻʜʥʘʚʰʠ ʩʝʨʝʜʠʥʠ ʚʽʜʨʽʟʢʽʚ ʟ ʚʽʜʧʦʚʽʜʥʠ-
ʤʠ ʚʝʨʰʠʥʘʤʠ ʪʨʠʢʫʪʥʠʢʘ (ʧʽʢʪʦʛʨʘʤʘ ɺʽʜʨʽʟʦʢ). 
ʎʝʥʪʨ ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ, ʚʠʟʥʘʯʘʻ ʪʦʯʢʘ ʧʝʨʝʪʠ-

ʥʫ ʩʝʨʝʜʠʥʥʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ʪʨʠʢʫʪʥʠʢʘ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ 
ʩʝʨʝʜʠʥʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ ʜʚʦʭ ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʘ (ʧʦʩʣʫʛʘ ʇʝʨʧʝʥʜʠ-
ʢʫʣʷʨʥʽ ʧʨʷʤ,̔ ʚʢʘʟʫʻʤʦ ʥʘ ʩʝʨʝʜʥʶ ʪʦʯʢʫ ʚʽʜʨʽʟʢʘ, ʘ ʧʦʪʽʤ ʥʘ ʮʝʡ ʚʽʜʨʽ-
ʟʦʢ). ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʩʝʨʝʜʠʥʥʠʭ ʧʝʨʧʝʥʜʠʢʫ-
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ʣʷʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʫʛʫ ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʦʙ'ʻʢʪʽʚ, 
ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʰʠʡ ʪʘ ʜʨʫʛʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ. ɼʘʣʽ ʙʫʜʫ-
ʶʪʴ ʦʧʠʩʘʥʝ ʢʦʣʦ (ʧʦʩʣʫʛʘ ʂʦʣʦ ʟʘ ʮʝʥʪʨʦʤ ʽ ʪʦʯʢʦʶ ʥʘ ʢʦʣʽ), ʧʦʩʣʽʜʦ-
ʚʥʦ ʚʢʘʟʫʶʯʠ ʥʘ ʮʝʥʪʨ ʢʦʣʘ ʽ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʪʨʠʢʫʪʥʠʢʘ. 
ʇʦʙʫʜʫʻʤʦ ʙʽʩʝʢʪʨʠʩʠ ʜʚʦʭ ʢʫʪʽʚ ʪʨʠʢʫʪʥʠʢʘ (ʧʦʩʣʫʛʘ ɹʽʩʝʢʪʨʠʩʘ 

ʢʫʪʘ), ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʚʰʠ ʥʘ ʪʨʠ ʪʦʯʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʢʦʞʝʥ ʟ ʢʫʪʽʚ. 
ɼʘʣʽ ʟʥʘʭʦʜʠʤʦ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʙʽʩʝʢʪʨʠʩ ï ʮʝʥʪʨ ʚʧʠʩʘʥʦʛʦ ʢʦʣʘ (ʊʦʯʢʘ 
ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʦʙôʻʢʪʽʚ).  ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ ʢʦʨʠʩʪʫʚʘʯʽ ʯʘʩʪʦ ʧʨʦʧʫʩʢʘ-
ʶʪʴ ʽ ʜʦʧʫʩʢʘʶʪʴ ʧʦʤʠʣʢʫ. ʇʦʪʨʽʙʥʦ ʟ ʮʝʥʪʨʘ ʚʧʠʩʘʥʦʛʦ ʢʦʣʘ ʧʨʦʚʝʩʪʠ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ ʩʪʦʨʦʥʠ ʪʨʠʢʫʪʥʠʢʘ (ʧʦʩʣʫʛʘ ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʘ, 
ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʫʻʤʦ ʥʘ ʮʝʥʪʨ ʢʦʣʘ ʽ ʥʘ ʧʨʷʤʫ, ʜʦ ʷʢʦʾ ʧʨʦʚʦʜʷʪʴ ʧʝʨʧʝ-
ʥʜʠʢʫʣʷʨ). ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʪʦʯʢʫ ʜʦʪʠʢʫ ʢʦʣʘ ʜʦ ʩʪʦ-
ʨʦʥʠ ʪʨʠʢʫʪʥʠʢʘ (ʧʦʩʣʫʛʘ ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʦʙôʻʢʪʽʚ, ʧʦʩʣʽʜʦʚʥʦ 
ʚʢʘʟʘʪʠ ʥʘ ʧʦʙʫʜʦʚʘʥʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʽ ʩʪʦʨʦʥʫ ʪʨʠʢʫʪʥʠʢʘ, ʜʦ ʷʢʦʾ 
ʚʽʥ ʧʨʦʚʝʜʝʥʠʡ). ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʚʧʠʩʫʻʤʦ ʚ ʪʨʠʢʫʪʥʠʢ ʢʦʣʦ 
(ʧʦʩʣʫʛʘ ʂʦʣʦ ʟʘ ʚʽʜʦʤʠʤ ʮʝʥʪʨʦʤ ʽ ʪʦʯʢʦʶ ʥʘ ʢʦʣʽ, ʚʢʘʟʫʻʤʦ ʥʘ ʮʝʥʪʨ 
ʢʦʣʘ ʽ ʪʦʯʢʫ ʜʦʪʠʢʫ). 
ɼʦʜʘʪʢʦʚʦ ʩʪʚʦʨʠʤʦ ʪʨʠʢʫʪʥʠʢ ʷʢ ʟʘʤʢʥʝʥʫ ʃʘʤʘʥʫ (ʧʦʩʣʽʜʦʚʥʦ 

ʚʢʘʟʘʪʠ ʥʘ ʪʨʠ ʚʝʨʰʠʥʠ ʪʨʠʢʫʪʥʠʢʘ, ʟʘʚʝʨʰʠʪʠ ʥʘʪʠʩʢʫʚʘʥʥʷʤ ʧʨʘʚʦʾ 
ʢʣʘʚʽʰʽ ʤʠʰ)̔. 

12. ɼʣʷ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʨʘʥʽʰʝ ʩʪʚʦʨʝʥʦʛʦ ʦʙôʻʢʪʘ ʥʝʦʙʭʽʜʥʦ 
ʚʩʪʘʥʦʚʠʪʠ ʚʢʘʟʽʚʥʠʢ ʧʝʨʝʣʽʢʫ ʦʙôʻʢʪʽʚ ʫ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʟʚʽ 
ʧʦʪʨʽʙʥʦʛʦ ʦʙôʻʢʪʘ, ʪʘ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ ʆʙôʻʢʪ \ ɿʤʽʥʠʪʠ. ʋ ʨʝ-
ʟʫʣʴʪʘʪʽ ʟôʷʚʠʪʴʩʷ ʚʽʢʥʦ ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʦʙôʻʢʪʘ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʪʦʯ-
ʥʦʛʦ ʦʙôʻʢʪʘ, ʷʢʽ ʤʦʞʥʘ ʟʤʽʥʠʪʠ. ʇʦʜʚʽʡʥʝ ʥʘʪʠʩʥʝʥʥʷ ʣʽʚʦʾ ʢʣʘʚʽʰʽ ʤʠ-
ʰ̔ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʢʘʟʽʚʥʠʢ ʤʠʰ ̔ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʜʝʷʢʦʛʦ 
ʦʙôʻʢʪʘ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʥʘ ʥʘʟʚʽ ʜʝʷʢʦʛʦ ʦʙôʻʢʪʘ ʫ ʧʝʨʝʣʽʢʫ, ʪʘʢʦʞ 
ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʷʚʠ ʚʽʢʥʘ ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʦʙôʻʢʪʘ, ʫ ʷʢʦʤʫ ʤʦʞʥʘ ʟʤʽʥʠ-
ʪʠ ʧʘʨʘʤʝʪʨʠ ʮʴʦʛʦ ʦʙôʻʢʪʘ. ʅʘʧʨʠʢʣʘʜ, ʟʤʽʥʠʤʦ ʜʣʷ ʢʨʫʛʘ ʧʘʨʘʤʝʪʨʠ 
ʟʘʬʘʨʙʫʚʘʥʥʷ (ʥʘ ʩʫʮʽʣʴʥʝ), ʩʧʦʩʽʙ ʤʘʣʶʚʘʥʥʷ (ʥʘ ʥʘʧʽʚʧʨʦʟʦʨʠʡ), ʟʤ̔-
ʥʠʤʦ ʪʦʚʱʠʥʫ ʣʽʥʽʾ (ʨʠʩ. 1.50). 

13. ɼʝʢ̫ʽ ʦʧʝʨʘʮʽʾ (ʚʠʣʫʯʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʪʦʱʦ) ʚʠʢʦʥʫ-
ʶʪʴʩʷ ʣʠʰʝ ʩʪʦʩʦʚʥʦ ʚʠʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ. ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʜʝʷʢʦʛʦ ʦʙôʻʢʪʘ 
ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʮʝʡ ʦʙôʻʢʪ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʩʣʽʜ ʟʚʝʨ-
ʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ ʆʙôʻʢʪ \ ɺʠʣʫʯʠʪʠ ʘʙʦ ʥʘʪʠʩʥʫʪʠ ʢʣʘʚʽʰʫ Del. 

14. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ GRAN-2D ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʶ-
ʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʚʠʨʘʟʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʘʷʚʥʽ ʦʙôʻʢʪʠ 
ʪʘ ʦʙʯʠʩʣʶʚʘʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʟʤʽʥʽ ʮʠʭ ʦʙôʻʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚʚʚ̔-
ʰʠ ʚʠʨʘʟ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʜʝʷʢʦʛʦ ʤʥʦʛʦʢʫʪʥʠʢʘ, ʤʦʞʥʘ ʟʤʽʥʶʚʘ-
ʪʠ ʧʦʣʦʞʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʟ ʡʦʛʦ ʚʝʨʰʠʥ, ʽ ʧʨʠ ʮʴʦʤʫ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʝ 
ʦʙʯʠʩʣʝʥʦ ʥʦʚʝ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ. ɼʠʥʘʤʽʯʥʽ ʚʠʨʘʟʠ ʤʦʞʥʘ ʨʦʟʤʽʱʫʚʘʪʠ 
ʷʢ ʫ ʪʘʙʣʠʮʽ ɼʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ, ʪʘʢ ʽ ʚ ʇʦʣʽ ʟʦʙʨʘʞʝʥʥʷ. ɺʠʨʘʟʠ ʟ ʧʦʣʷ 
ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʚʢʣʶʯʘʪʠ ʜʦ ʦʙôʻʢʪʽʚ, ʷʢʽ ʪʠʤʯʘʩʦʚʦ ʧʨʠʭʦʚʫʶʪʴ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʂʥʦʧʦʢ. 
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ʈʠʩ. 1.50. ɺʽʢʥʦ ʟʤʽʥʠ ʦʙ'ʻʢʪʘ 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʚʠʨʘʟʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ ʆʙ-
ʯʠʩʣʝʥʥʷ \ ɼʠʥʘʤʽʯʥʠʡ ʚʠʨʘʟ \ ʉʪʚʦʨʠʪʠ, ʱʦ ʧʨʠʚʝʜʝ ʜʦ ʧʦʷʚʠ ʚʽʢʥʘ 
ɿʘʜʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʚʠʨʘʟʫ (ʨʠʩ. 1.51). ʇʦʨʷʜ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʬʫʥʢʮʽ-
ʷʤʠ (sin ʭ, ln ʭ ʪʦʱʦ) ʧʨʠ ʟʘʜʘʥʥʽ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʩʧʝʮʽʘʣʴʥʽ ʬʫʥʢʮʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ Len (ʪʦʯʢʘ1, ʪʦʯʢʘ2) ʦʙʯʠʩʣʶʶʪʴ 
ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ. ɺ ʜʫʞʢʘʭ ʷʢ ʘʨʛʫʤʝʥʪʠ ʧʦʜʘʶʪʴʩʷ ʥʘʟʚʠ ʜʚʦʭ ʪʦ-
ʯʦʢ, ʨʦʟʜʽʣʝʥʽ ʢʦʤʦʶ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʷʢʠʤʠ ʥʝʦʙʭʽʜʥʦ ʦʙʯʠʩʣʠʪʠ. ʌʫʥʢʮʽʷ 
Angle (ʪʦʯʢʘ1, ʪʦʯʢʘ2, ʪʦʯʢʘ3) ʦʙʯʠʩʣʶʻ ʢʫʪ ʤʽʞ ʚʽʜʨʽʟʢʘʤʠ, ʱʦ ʤʘʶʪʴ 
ʩʧʽʣʴʥʫ ʚʝʨʰʠʥʫ ʪʦʯʢʘ2. ɺ ʜʫʞʢʘʭ ʷʢ ʘʨʛʫʤʝʥʪʠ ʧʦʜʘʶʪʴ ʥʘʟʚʠ ʪʨʴʦʭ 
ʪʦʯʦʢ, ʨʦʟʜʽʣʝʥʽ ʢʦʤʦʶ, ʱʦ ʻ ʢʽʥʮʷʤʠ ʚʽʜʨʽʟʢʽʚ, ʧʨʠ ʮʴʦʤʫ ʜʨʫʛʦʶ ʚʚʦ-
ʜʠʪʴʩʷ ʥʘʟʚʘ ʩʧʽʣʴʥʦʾ ʪʦʯʢʠ. ʆʙʯʠʩʣʶʶʪʴ ʧʣʦʱʫ ʤʥʦʛʦʢʫʪʥʠʢʘ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʬʫʥʢʮʽʾ Area (ʪʦʯʢʘ1, ʪʦʯʢʘ2, ʪʦʯʢʘ3,é). ɺ ʜʫʞʢʘʭ ʧʦʜʘʶʪʴʩʷ 
ʧʦʩʣʽʜʦʚʥʦ ʥʘʟʚʠ ʚʝʨʰʠʥ ʤʥʦʛʦʢʫʪʥʠʢʘ, ʨʦʟʜʽʣʝʥʽ ʢʦʤʦʶ. ɼʣʷ ʦʙʯʠʩ-
ʣʝʥʥʷ ʧʣʦʱʽ ʤʥʦʛʦʢʫʪʥʠʢʘ ʧʨʠ ʚʽʜʢʨʠʪʽʡ ʚʢʣʘʜʮʽ ʜʦʩʪʘʪʥʴʦ ʚʢʘʟʘʪʠ ʟ 
ʝʢʨʘʥʘ ʟʘʤʢʥʝʥʫ ʣʘʤʘʥʫ. ʗʢʱʦ ʧʦʨʷʜ ʬʫʥʢʮʽʻʶ ʚʢʘʟʘʪʠ ʥʘ ʟʥʘʯʦʢ çάè, 
ʪʦ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʧʦʪʨʽʙʥʽ ʝʣʝʤʝʥʪʠ (ʧʽʩʣʷ ʚʠʙʦʨʫ 
ʪʦʯʦʢ ʚʢʘʟʘʪʠ ɿʘʚʝʨʰʠʪʠ ʚʠʙʽʨ).  
ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ ʜʣʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ 

çʊʨʠʢʫʪʥʠʢè. ɺʠʢʦʨʠʩʪʦʚʫʻʤʦ ʧʦʩʣʫʛʫ ʆʙʯʠʩʣʝʥʥʷ \ ɼʠʥʘʤʽʯʥʠʡ ʚʠʨʘʟ. 

ʑʦʙ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ ʬʦʨʤʫʣʫ 
cba

S
r

++

Ö
=

2
 ʜʣʷ ʦʙʯʠʩʣʝʥ-

ʥʷ ʨʘʜʽʫʩʘ ʢʦʣʘ, ʚʧʠʩʘʥʦʛʦ ʚ ʪʨʠʢʫʪʥʠʢ, ʩʪʚʦʨʶʻʤʦ ʚʠʨʘʟ 
2*AREA(A,B,C) / (LEN(A,C)+LEN(C,B)+LEN(B,A)).  
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ɼʣʷ ʨʘʜʽʫʩʘ ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ ʧʦʜʘʻʤʦ ʚʠʨʘʟ 
LEN(A,B)*LEN(B,C)*LEN(C,A)/4/AREA(A,B,C) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ 
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4
 ʘʙʦ ʟʘ ʥʘʩʣʽʜʢʦʤ ʪʝʦʨʝʤʠ ʩʠʥʫʩʽʚ 

asin
2

a
R=Ö  ʟʘʧʠʩʫʻʤʦ 

ʚʠʨʘʟ LEN(C,B)/2/SIN(ANGLE(C,A,B)). 

 
ʈʠʩ. 1.51. ɺʠʛʣʷʜ ʚʽʢʥʘ ɿʘʜʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʚʠʨʘʟʫ 

 

15. ʄʘʢʨʦʢʦʥʩʪʨʫʢʮʽʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʙʘʟʦʚʠʭ ʪʠʧʽʚ, ʷʢʘ 
ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʟʘʜʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʦʙôʻʢʪʽʚ, ʱʦ ʯʘʩʪʦ ʚʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴʩʷ. ʄʘʢʨʦʢʦʥʩʪʨʫʢʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʭʽʜʥʠʭ, ʧʨʦʤʽʞʥʠʭ ʪʘ 
ʨʝʟʫʣʴʪʫʶʯʠʭ ʦʙôʻʢʪʽʚ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʢʘ-
ʟʘʪʠ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʘʟʽʚʥʠʢʘ ʤʠʰ ̔ʚʠʭʽʜʥʽ ʪʘ ʨʝʟʫʣʴ-
ʪʫʶʯʽ ʦʙôʻʢʪʠ, ʘ ʧʨʦʤʽʞʥʽ ʦʙôʻʢʪʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴ-
ʪʫʶʯʠʭ ʦʙôʻʢʪʽʚ ʟ ʚʠʭʽʜʥʠʭ, ʙʫʜʫʪʴ ʚʠʙʨʘʥʽ ʟʘ ʧʨʦʛʨʘʤʦʶ ʘʚʪʦʤʘʪʠʯʥʦ ʟ 
ʥʘʷʚʥʠʭ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ʉʪʚʦʨʠʚʰʠ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʶ ʦʜʠʥ ʨʘʟ, ʥʘʜʘʣʽ 
ʜʣʷ ʾʾ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ ʽʥʰʦʛʦ ʩʝʘʥʩʫ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ, 
ʩʣʽʜ ʚʢʘʟʘʪʠ ʣʠʰʝ ʦʧʦʨʥʽ ʦʙôʻʢʪʠ. ʊʦʜʽ ʚʝʩʴ ʣʘʥʮʶʛ ʧʨʦʤʽʞʥʠʭ ʦʙôʻʢʪʽʚ 
ʪʘ ʨʝʟʫʣʴʪʫʶʯʽ ʦʙôʻʢʪʠ ʙʫʜʝ ʩʪʚʦʨʝʥʦ ʘʚʪʦʤʘʪʠʯʥʦ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʣʘʩ-
ʪʠʚʦʩʪʝʡ ʦʧʦʨʥʠʭ ʦʙôʻʢʪʽʚ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʟʥʘʯʝʥʦ 
ʧʦʩʣʫʛʫ ʄʘʢʨʦʢʦʥʩʪʨʫʢʮʽʷ \ ʉʪʚʦʨʠʪʠ. ɿʚʝʨʥʫʚʰʠʩʴ ʜʦ ʮʽʻʾ ʧʦʩʣʫʛʠ, 
ʩʣʽʜ ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ ʚʠʭʽʜʥʽ ʦʙôʻʢʪʠ. ʇʽʩʣʷ ʚʢʘʟʫ-
ʚʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʦʙôʻʢʪʘ ʩʣʽʜ ʟʥʦʚʫ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʟʘʟʥʘʯʝʥʦʾ ʧʦʩʣʫʛʠ, 
ʧʽʩʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʨʝʟʫʣʴʪʫʶʯʽ ʦʙôʻʢʪʠ. ɺʢʘʟʘʚʰʠ ʦʩʪʘʥʥʽʡ 
ʦʙôʻʢʪ, ʘʢʪʠʚʽʟʫʶʪʴ ʧʦʩʣʫʛʫ ʄʘʢʨʦʢʦʥʩʪʨʫʢʮʽʷ \ ʉʪʚʦʨʠʪʠ, ʱʦ ʧʨʠʚʝʜʝ 
ʜʦ ʧʦʷʚʠ ʚʽʢʥʘ ʅʘʟʚʘ ʢʦʥʩʪʨʫʢʮʽʾ, ʜʝ ʫ ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ 
ʥʘʟʚʫ ʩʪʚʦʨʶʚʘʥʦʾ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʙʝʨʝʞʝʥʦʾ ʨʘ-
ʥʽʰʝ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʟʥʘʯʝʥʦ ʧʦʩʣʫʛʫ ʄʘʢʨʦʢʦʥʩʪʨʫʢʮʽʷ \ ɺʩʪʘ-
ʥʦʚʠʪʠ. ʇʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʚʢʘʟʘʥʦʾ ʧʦʩʣʫʛʠ ʟôʷʚʣʷʻʪʴʩʷ ʚʽʢʥʦ ɺʩʪʘʥʦʚ-

https://drive.google.com/open?id=1IU3Zj-e1uiuqA_453WYsGxhqDha38jeS
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ʣʝʥʥʷ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʾ ʟ ʧʝʨʝʣʽʢʦʤ ʥʘʟʚ ʩʪʚʦʨʝʥʠʭ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʡ.  
ʉʪʚʦʨʠʤʦ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʶ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ 

ʪʨʠʢʫʪʥʠʢʘ, ʽ ʚʧʠʩʘʥʦʛʦ ʚ ʪʨʠʢʫʪʥʠʢ ʢʦʣʘ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʦʩʣʽʜʦ-
ʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʠʧʠʩʘʥʽ ʥʠʞʯʝ ʜʽʾ. ɸ ʩʘʤʝ, ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʦʩʣʫʛʫ ʄʘʢ-
ʨʦʢʦʥʩʪʨʫʢʮʽʷ \ ʉʪʚʦʨʠʪʠ, ʚʠʙʨʘʪʠ ʚʠʭʽʜʥʽ ʦʙôʻʢʪʠ, ʧʦʩʣʽʜʦʚʥʦ ʢʣʘʮ-
ʥʫʚʰʠ ʧʦ ʢʦʞʥʽʡ ʟ ʪʨʴʦʭ ʚʝʨʰʠʥ. ʇʽʩʣʷ ʮʴʦʛʦ, ʥʘʪʠʩʥʫʚʰʠ ʧʽʢʪʦʛʨʘʤʫ 
ʄʘʢʨʦʢʦʥʩʪʨʫʢʮʽʷ ʱʝ ʨʘʟ, ʚʢʘʟʘʪʠ ʨʝʟʫʣʴʪʫʶʯʽ ʦʙôʻʢʪʠ: ʪʨʠʢʫʪʥʠʢ, 
ʮʝʥʪʨʠ ʢʽʣ, ʦʙʠʜʚʘ ʢʦʣʘ. ɺʠʙʨʘʥʽ ʚʝʨʰʠʥʠ ʪʘ ʽʥʰʽ ʦʙôʻʢʪʠ ʧʦʚʠʥʥʽ ʙʣʠ-
ʤʘʪʠ. ʏʝʨʛʦʚʝ ʥʘʪʠʩʢʫʚʘʥʥʷ ʥʘ ʧʽʢʪʦʛʨʘʤʫ ʄʘʢʨʦʢʦʥʩʪʨʫʢʮʽʷ ʚʽʜʢʨʠʚʘʻ 
ʚʽʢʥʦ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽ ʾʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ 
ʥʘ ʟʘʧʠʪ ʧʦʪʨʽʙʥʦ ʚʽʜʧʦʚʽʩʪʠ, ʧʽʜ ʷʢʠʤ ʽʤʝʥʝʤ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʤʘʢ-
ʨʦʢʦʥʩʪʨʫʢʮʽʶ (ʥʘʧʨʠʢʣʘʜ, çɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ çʪʨʠʢʫʪʥʠʢè). 
ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʪʦʛʦ, ʱʦ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʶ ʟʘʧʠʩʘʥʦ ʧʨʘʚʠʣʴʥʦ, ʥʝ-

ʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʪʨʠ ʜʦʚʽʣʴʥʽ ʦʙôʻʢʪʠ ʊʦʯʢʘ, ʱʦ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ 
ʧʨʷʤʽʡ ʽ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʦʶ ɺʩʪʘʥʦʚʠʪʠ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʶ. ɿ ʧʝ-
ʨʝʣʽʢʫ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʡ ʚʠʙʠʨʘʶʪʴ ʩʪʚʦʨʝʥʫ çɽʢʩʧʝʨʪʥʫ ʩʠʩʪʝʤʫ 
çʪʨʠʢʫʪʥʠʢè ʽ ʚʢʘʟʫʶʪʴ ʢʫʨʩʦʨʦʤ ʥʘ ʚʠʭʽʜʥʽ ʦʙôʻʢʪʠ ï ʪʨʠ ʧʦʙʫʜʦʚʘʥʽ 
ʚʝʨʰʠʥʠ ʪʨʠʢʫʪʥʠʢʘ. 

16. ʇʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʧʦʩʣʫʛʠ ɿʦʙʨʘʞʝʥʥʷ \ ʈʦʟʤʽʨ \ ʆʧʪʠʤʘʣʴʥʠʡ 
ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʩʰʪʘʙ, ʧʨʠ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʥʷ ʩʪʚʦʨʝʥʠʭ ʦʙôʻʢʪʽʚ 
ʧʦʤʽʩʪʠʪʴʩʷ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ. 

17. ɿʘ ʜʦʧʦʤʦʛʦʶ ʇɿ ɼʠʥʘʤʽʯʥʘ ʛʝʦʤʝʪʨʽʷ ʚʯʠʪʝʣʴ ʤʦʞʝ ʰʚʠʜʢʦ ʽ ʷʢʽ-
ʩʥʦ ʧʝʨʝʚʽʨʠʪʠ ʚʠʢʦʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʟ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ. 
ʈʘʜʠʤʦ ʧʨʦʚʝʩʪʠ ʤʽʥʽ-ʝʢʩʧʝʨʠʤʝʥʪ: ʟʘʬʽʢʩʫʚʘʪʠ ʯʘʩ ʥʘ ʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴ-
ʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʜʞʝ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ ʪʨʠʢʫʪʥʠʢʘ ʚʞʝ 
ʧʦʙʫʜʦʚʘʥʽ, ʽ ʧʦʨʽʚʥʷʪʠ ʟ ʯʘʩʦʤ, ʟʘʪʨʘʯʝʥʠʤ ʥʘ ʪʨʘʜʠʮʽʡʥʫ ʧʝʨʝʚʽʨʢʫ. ʑʦʙ 
ʟʛʝʥʝʨʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ, ʤʦʞʥʘ ʜʦ ʢʦʦʨʜʠʥʘʪ ʚʝʨʰʠʥ 
ʪʨʠʢʫʪʥʠʢʘ ʚʚʝʩʪʠ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ N ʫʯʥʷ ʚ ʞʫʨʥʘʣʽ ʯʠ ʦʩʪʘʯʫ ʚʽʜ ʜʽʣʝʥ-
ʥʷ ʮʴʦʛʦ ʥʦʤʝʨʘ ʥʘ 10: ɸ(ï5, N+1), ɺ(-5,ï3), ʉ(4, N+1). ɼʦʮʽʣʴʥʝ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷ ʇɿ ʩʧʨʠʷʪʠʤʝ ʷʢ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʪʦʛʦ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʪʘʢ ʽ ʚʠ-
ʚʽʣʴʥʝʥʥʶ ʯʘʩʫ ʚʯʠʪʝʣʷ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʘʮʽ. 

18. ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɿ GRAN-2D 
ʜʦʮʽʣʴʥʦ ʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ / ʩʪʫʜʝʥʪʘʤ ʟʘʚʜʘʥʥʷ ʥʘ çʚʽʜʢʨʠʪʪʷè ʪʝʦ-
ʨʝʤ ʚ ʭʦʜʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɼʣʷ çʚʽʜʢʨʠʪʪʷè ʪʝʦʨʝʤʠ 
ʇʪʦʣʝʤʝʷ (ʷʢʱʦ ʯʦʪʠʨʠʢʫʪʥʠʢ ʚʧʠʩʘʥʠʡ, ʪʦ ʜʦʙʫʪʦʢ ʡʦʛʦ ʜʽʘʛʦʥʘʣʝʡ 
ʨʽʚʥʠʡ ʩʫʤʽ ʜʦʙʫʪʢʽʚ ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʦʨʽʥ) ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʤʦʜʝʣʴ, 
ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʷʪʴ ʥʘʩʪʫʧʥʽ ʦʙôʻʢʪʠ: ʪʦʯʢʘ ɸ ï ʮʝʥʪʨ ʢʦʣʘ; ʪʦʯʢʘ ɺ ï 
ʢʽʥʝʮʴ ʨʘʜʽʫʩʘ ʢʦʣʘ; ʢʦʣʦ ʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ ɸ ʽ ʨʘʜʽʫʩʦʤ ɸɺ; ʪʦʯʢʠ C, D, 
E, F ï ʪʦʯʢʠ, ʢ̫ʽ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʢʦʣʘ; ʟʘʤʢʥʝʥʘ ʣʘʤʘʥʘ CDEF ï ʚʧʠʩʘʥʠʡ 
ʯʦʪʠʨʠʢʫʪʥʠʢ (ʨʠʩ. 1.52, 1.53).  
ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʥʘʩʪʫʧʥʽ ʜʠʥʘʤʽʯʥʽ 

ʚʠʨʘʟʠ: ʜʦʙʫʪʦʢ ʜʽʘʛʦʥʘʣʝʡ LEN(C,E)*LEN(F,D); ʜʦʙʫʪʢʠ ʜʣʷ ʧʨʦʪʠʣʝʞ-
ʥʠʭ ʩʪʦʨʽʥ LEN(C,D)*LEN(F,E) ʪʘ LEN(C,F)*LEN(D,E). ʇʨʠ ʮʴʦʤʫ ʙʘ-
ʞʘʥʦ ʫʥʠʢʘʪʠ ʧʨʷʤʠʭ ʚʢʘʟʽʚʦʢ, ʷʢʽ ʩʘʤʝ ʚʠʨʘʟʠ ʩʣʽʜ ʩʪʚʦʨʠʪʠ. ɼʣʷ ʘʥʘʣʽ-

https://drive.google.com/open?id=17lDqXfnWhv79bVwR208JSOs4roHM8PH8
https://drive.google.com/open?id=17lDqXfnWhv79bVwR208JSOs4roHM8PH8
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ʟʫ ʤʦʜʝʣʽ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʜʦʮʽʣʴʥʦ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰʝ 
ʚʠʨʘʟʽʚ, ʱʦʙ ʜʦʩʣʽʜʥʠʢ ʧʽʜ ʯʘʩ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʘʤʦʩ-
ʪʽʡʥʦ ʚʽʜʢʠʥʫʚ ʟʘʡʚʽ. ɼʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʢʨʝʩʣʝʥʥʷ, ʧʨʦ ʷʢʝ ʡʜʝ ʤʦʚʘ, ʤʦ-
ʞʥʘ ʩʪʚʦʨʠʪʠ ʚʠʨʘʟʠ ʜʣʷ ʩʫʤʠ ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʦʨʽʥ LEN(C,F)+LEN(D,E) 
ʽ LEN(C,D)+LEN(F,E), ʩʫʤʠ ʧʨʦʪʠʣʝʞʥʠʭ ʢʫʪʽʚ 
DEG(ANGLE(D,C,F))+DEG(ANGLE(F,E,D)) ʽ DEG(ANGLE(C,F,E))+ 
+DEG(ANGLE(C,D,E)). ɼʦʩʣʽʜʞʫʶʯʠ ʟʥʘʯʝʥʥʷ ʜʚʦʭ ʦʩʪʘʥʥʽʭ ʚʠʨʘʟʽʚ, 
ʫʯʥʽ ʧʨʠʛʘʜʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʚʧʠʩʘʥʦʛʦ ʯʦʪʠʨʠʢʫʪʥʠʢʘ ï ʩʫʤʠ ʧʨʦʪʠʣʝ-
ʞʥʠʭ ʢʫʪʽʚ ʨʽʚʥʽ. 

 
ʈʠʩ. 1.52. ʂʦʧʽʷ ʝʢʨʘʥʘ GRAN-2D ʟ ʤʦʜʝʣʣʶ ʜʦ ʪʝʦʨʝʤʠ ʇʪʦʣʝʤʝʷ 

 

 
ʈʠʩ. 1.53. ʉʧʠʩʦʢ ʦʙôʻʢʪʽʚ ʽ ʜʠʥʘʤʽʯʥʽ ʚʠʨʘʟʠ ʜʦ ʪʝʦʨʝʤʠ ʇʪʦʣʝʤʝʷ 

 

ʑʦʙ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʜʫʨʫ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ, ʚʠʙʠʨʘ-
ʶʪʴ ʦʙôʻʢʪʠ ʟ ʧʦʣʷ ʟʦʙʨʘʞʝʥʥʷ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʩʧʝʮʽʘʣʴ-
ʥʠʡ ʩʠʤʚʦʣ çάè, ʟʘʟʥʘʯʝʥʠʡ ʩʧʨʘʚʘ ʧʦʨʷʜ ʟ ʬʫʥʢʮʽʷʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʚʝʣʠʯʠʥ. ʋ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʟʘʧʘʤôʷʪʘʪʠ ʧʦʪʦʯʥʝ 
ʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʚʠʨʘʟʫ, ʱʦʙ ʧʦʨʽʚʥʷʪʠ ʡʦʛʦ ʟ ʽʥʰʠʤʠ. ʇʨʠ ʟʚʝʨ-
ʥʝʥʥʽ ʜʦ ʧʦʩʣʫʛʠ ʆʙʯʠʩʣʝʥʥʷ \ ɼʠʥʘʤʽʯʥʠʡ ʚʠʨʘʟ \ ɿʘʬʽʢʩʫʚʘʪʠ ʧʦʪʦʯʥʝ 
ʟʥʘʯʝʥʥʷ ʫ ʪʘʙʣʠʮʶ ʟ ʧʝʨʝʣʽʢʦʤ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ ʩʧʨʘʚʘ ʚʽʜ ʦʩʪʘʥ-
ʥʴʦʛʦ ʩʪʦʚʧʯʠʢʘ ʙʫʜʝ ʜʦʜʘʥʦ ʥʦʚʠʡ ʩʪʦʚʧʯʠʢ, ʷʢʠʡ ʤʽʩʪʠʪʠʤʝ ʧʦʪʦʯʥʽ 
ʟʥʘʯʝʥʥʷ ʫʩʽʭ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ (ɿʘʚʘʥʪʘʞʠʪʠ ʬʘʡʣ1 DG, ʬʘʡʣ2 DG). 

https://drive.google.com/open?id=17lDqXfnWhv79bVwR208JSOs4roHM8PH8
https://drive.google.com/open?id=17lDqXfnWhv79bVwR208JSOs4roHM8PH8
https://drive.google.com/open?id=1FZuTFcAd-MfYjrVr7dUmqtYAys_4DydP
https://drive.google.com/open?id=18SI-qZOEeLSPX8XAGH9HMbs9w0kb-cpq


 

 108 

19. ʋ ʧʨʦʛʨʘʤʽ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʅʘʧʠʩʠ 
(ʆʙôʻʢʪ \ ɼʦʜʘʪʠ ʥʘʧʠʩ), ʂʥʦʧʢʠ (ʆʙôʻʢʪ \ ɼʦʜʘʪʠ ʢʥʦʧʢʫ). ɿʘ ʜʦʧʦʤʦ-
ʛʦʶ ʢʥʦʧʦʢ ʤʦʞʥʘ ʩʭʦʚʘʪʠ \ ʧʦʢʘʟʘʪʠ ʦʙôʻʢʪʠ, ʧʦʢʘʟʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, 
ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʽʥʰʠʭ ʬʘʡʣʽʚ. ɼʣʷ ʥʘʧʠʩʽʚ ʽ ʢʥʦʧʦʢ ʤʦʞʥʘ ʜʦʙʠʨʘʪʠ ʙʘ-
ʞʘʥʽ ʰʨʠʬʪʠ, ʢʦʣʴʦʨʠ ʪʝʢʩʪʫ. ʇʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʬʽʢʩʫʚʘʪʠ ʧʦʣʦ-
ʞʝʥʥʷ ʢʥʦʧʦʢ ʯʠ ʥʘʧʠʩʽʚ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ (ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ, ʦʧʮʽʷ 
ʇʨʠʚôʷʟʢʘ ʜʦ ʩʽʪʢʠ). 
ʉʪʚʦʨʠʤʦ ʥʘʧʠʩʠ ʽ ʢʥʦʧʢʠ ʜʣʷ ʢʨʝʩʣʝʥʥʷ ʜʦ ʪʝʦʨʝʤʠ ʇʪʦʣʝʤʝʷ  
ʘ) ʅʘʧʠʩ ˉ1. ɿʘʛʦʣʦʚʦʢ çʊʝʦʨʝʤʘ ʇʪʦʣʝʤʝʷè (ʨʠʩ. 1.52). 
ʙ) ʅʘʧʠʩ ˉ2 ʧʨʠʭʦʚʘʥʠʡ ʢʥʦʧʢʦʶ çɿʘʚʜʘʥʥʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷè. 
Á ʈʦʟʛʣʷʥʫʪʠ ʯʦʪʠʨʠʢʫʪʥʠʢ, ʚʧʠʩʘʥʠʡ ʫ ʢʦʣʦ. 
Á ʆʙʯʠʩʣʠʪʠ ʜʦʙʫʪʦʢ ʜʽʘʛʦʥʘʣʝʡ. 
Á ʆʙʯʠʩʣʠʪʠ ʜʦʙʫʪʢʠ ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʦʨʽʥ, ʩʫʤʫ ʜʦʙʫʪʢʽʚ ʧʨʦʪʠʣʝ-

ʞʥʠʭ ʩʪʦʨʽʥ, ʩʫʤʫ ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʦʨʽʥ, ʩʫʤʠ ʧʨʦʪʠʣʝʞʥʠʭ ʢʫʪʽʚ. ʇʨʦ-
ʘʥʘʣʽʟʫʚʘʪʠ ʦʙʯʠʩʣʝʥʽ ʚʠʨʘʟʠ ʽ ʟôʷʩʫʚʘʪʠ, ʯʠ ʽʩʥʫʻ ʟʚôʷʟʦʢ ʤʽʞ ʦʙʯʠʩʣʝ-
ʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ? 
Á ɺʠʩʣʦʚʠʪʠ ʽ ʧʝʨʝʚʽʨʠʪʠ ʛʽʧʦʪʝʟʫ, ʟʤʽʥʶʶʯʠ ʨʘʜʽʫʩ ʢʦʣʘ, ʯʦʪʠʨʠʢʫʪʥʠʢ. 
Á ɼʦ ʷʢʦʾ ʨʽʚʥʦʩʪʽ ʟʚʝʜʝʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʧʨʷʤʦ-

ʢʫʪʥʠʢʘ? ʈʽʚʥʦʙʽʯʥʦʾ ʪʨʘʧʝʮʽʾ? ʉʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʫ. 
ʚ) ʅʘʧʠʩ ˉ3 ʜʦ ʟʘʚʜʘʥʥʷ çʉʬʦʨʤʫʣʶʚʘʪʠ ʦʙʝʨʥʝʥʝ ʪʚʝʨʜʞʝʥʥʷè. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʙʫʜʝ ʽʩʪʠʥʥʠʤ ʦʙʝʨʥʝʥʝ ʪʚʝʨʜʞʝʥʥʷ? 
ɼʣʷ ʮʴʦʛʦ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʯʦʪʠʨʠʢʫʪʥʠʢʘ ʧʦʧʝʨʝʜʥʴʦ ʚʽʜôʻʜʥʘʪʠ ʚʽʜ ʢʦʣʘ 
ʽ ʨʫʭʘʪʠ ʚ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ, ʧʦʨʽʚʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ. 
ʛ) ʅʘʧʠʩ ˉ4 ʧʨʠʭʦʚʘʥʠʡ ʢʥʦʧʢʦʶ çʇʦʯʘʪʦʢ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʝʦʨʝ-

ʤʠè. ʋʯʘʩʥʠʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʝ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʠʤ ʫ ʚʠʧʘʜʢʫ 
ʫʪʨʫʜʥʝʥʥʷ ʟ ʬʦʨʤʫʣʶʚʘʥʥʷʤ ʪʝʦʨʝʤʠ ʯʠ ʟ ʤʝʪʦʶ ʩʘʤʦʧʝʨʝʚʽʨʢʠ. 
ʏʘʩʪʦ ʟʨʫʯʥʦ ʉʭʦʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ ʜʠʥʘʤʽʯʥʽ ʚʠʨʘʟʠ, ʜʦ-

ʜʘʪʢʦʚʽ ʧʦʙʫʜʦʚʠ, ʧʽʜʢʘʟʢʠ ʜʦ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ 
ʦʜʥʽʻʾ ʟ ʢʥʦʧʦʢ ʤʦʞʥʘ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʢʨʠʪʠ ʬʘʡʣ, ʩʪʚʦʨʝʥʠʡ ʟʘ ʜʦʧʦʤʦ-
ʛʦʶ GRAN-2D, ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʇʪʦʣʝʤʝʷ. 

20. ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN-2D ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝ-
ʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʊʦʯʢʘ, ʃʽʥʽʷ, ʃʘʤʘʥʘ, ʂʦʣʦ ʪʘ ɯʥʪʝʨʧʦʣʷʮʽʡʥʠʡ ʧʦʣʽ-
ʥʦʤ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ (ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ, ʧʦʚʦʨʦʪʫ 
ʚʽʜʥʦʩʥʦ ʜʝʷʢʦʾ ʪʦʯʢʠ, ʛʦʤʦʪʝʪʽʾ, ʜʝʬʦʨʤʘʮʽʾ ʚʟʜʦʚʞ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ 
ʪʘ ʢʦʤʙʽʥʘʮʽʡ ʧʝʨʝʪʚʦʨʝʥʴ) ʧʨʠʟʥʘʯʝʥʦ ʧʦʩʣʫʛʠ ʧʫʥʢʪʫ ʛʦʣʦʚʥʦʛʦ ʤʝ-
ʥʶ ʆʙôʻʢʪ \ ʇʝʨʝʪʚʦʨʝʥʥʷ (ʨʠʩ. 1.54). 
ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN-2D ʩʪʚʦʨʶʚʘʪʠ ʢʘʣʝʡʜʦʩʢʦʧʠ 

(ʬʽʛʫʨʠ, ʱʦ ʤʘʶʪʴ ʩʠʤʝʪʨʽʶ ʧ-ʛʦ ʧʦʨʷʜʢʫ). ʇʝʨʰʫ ʧʝʣʶʩʪʢʫ ʢʚʽʪʢʠ ʙʫ-
ʜʫʶʪʴ ʷʢ ʧʨʦʩʪʫ ʟʘʤʢʥʝʥʫ ʣʘʤʘʥʫ ʯʠ ʣʘʤʘʥʫ ʟ ʩʘʤʦʧʝʨʝʪʠʥʦʤ 
(ʨʠʩ. 1.55 ʙ). ʗʢʱʦ ʢʚʽʪʢʘ ʤʘʻ ʩʠʤʝʪʨʽʶ ʦʙʝʨʪʘʥʥʷ ʧʦʨʷʜʢʫ n, ʪʦ ʜʣʷ ʪʦ-
ʛʦ, ʱʦʙ ʧʝʣʶʩʪʢʠ ʥʝ ʧʝʨʝʢʨʠʚʘʣʠʩʷ, ʤʥʦʛʦʢʫʪʥʠʢ ʢʨʘʱʝ ʨʦʟʤʽʱʫʚʘʪʠ 
ʚʩʝʨʝʜʠʥʽ ʢʫʪʘ 360ę/n. ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʝʰʪʠ ʧʝʣʶʩʪʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 
GRAN-2D ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʤʦʥʪʦʚʘʥʫ ʧʦʩʣʫʛʫ ʧʦʚʦʨʦʪʫ. ɼʣʷ ʢʦʞʥʦʾ ʧʝ-
ʣʶʩʪʢʠ ʟʜʽʡʩʥʶʻʤʦ ʣʘʥʮʶʞʦʢ ʦʧʝʨʘʮʽʡ ʆʙôʻʢʪ ï ʇʝʨʝʪʚʦʨʝʥʥʷ ï ʇʘ-

https://drive.google.com/open?id=1hjCyOjPwR3PlMunVvsz7yyQR6G7uCJIY


 

 109 

ʨʘʤʝʪʨʠʯʥʦ ï ʇʦʚʦʨʦʪ. ɺʢʘʟʫʶʪʴ ʮʝʥʪʨ ʧʦʚʦʨʦʪʫ, ʢʫʪ; ʚʽʜʤʽʯʘʶʪʴ ʛʘ-
ʣʦʯʢʦʶ, ʱʦ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʫ ʣʘʤʘʥʫ ʽ ʧʨʠʚôʷʟʫʚʘʪʠ ʾʾ ʜʦ ʧʦʯʘ-
ʪʢʦʚʦʾ (ʨʠʩ.155. ʘ). ʋ ʮʴʦʤʫ ʨʘʟʽ ʙʫʜʴ-ʷʢʘ ʟʤʽʥʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʨʰʠʥ 
ʣʘʤʘʥʦʾ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʥʘ ʨʝʰʪʽ ʣʘʤʘʥʠʭ, ʩʪʚʦʨʝʥʠʭ ʫ 
ʨʝʟʫʣʴʪʘʪʽ ʧʦʚʦʨʦʪʫ (ʨʠʩ. 1.55, ʚ). ʆʩʢʽʣʴʢʠ ʫ ʢʚʽʪʮʽ ʚʽʩʽʤ ʧʝʣʶʩʪʦʢ, ʪʦ 
ʧʦʚʝʨʪʘʻʤʦ ʧʦʯʘʪʢʦʚʠʡ ʤʥʦʛʦʢʫʪʥʠʢ ʥʘ ʢʫʪʠ, ʢʨʘʪʥʽ 45ę. ɿʘ ʜʦʧʦʤʦʛʦʶ 
ʇɿ ʤʦʞʥʘ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʪʠ ʜʝʬʦʨʤʘʮʽʾ ʧʦʙʫʜʦʚʘʥʠʭ ʚʽʟʝʨʫʥʢʽʚ ʜʦ 
ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ. 

 
ʈʠʩ. 1.54. ɺʽʢʥʦ ʇʝʨʝʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ 

 

 

 

 
ʘ) ʙ) ʚ) 

ʈʠʩ. 1.55. ʌʽʛʫʨʠ, ʱʦ ʤʘʶʪʴ ʩʠʤʝʪʨʽʶ ʧ-ʛʦ ʧʦʨʷʜʢʫ (ʬʘʡʣ GRAN-2D)  

21. ʗʢʱʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ ɿʦʙʨʘʞʝʥʥʷ \ ɻʄʊ ʪʘ ʟʘ ʚʽʜʧʦʚʽʜ-
ʥʠʤ ʟʘʧʠʪʦʤ ʧʨʦʛʨʘʤʠ, ʱʦ ʟôʷʚʠʪʴʩʷ ʫ ʧʦʣʽ ʧʽʜʢʘʟʢʠ, ʚʢʘʟʘʪʠ ʥʘ ʟʦʙʨʘ-
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ʞʝʥʥʷ ʪʦʯʢʠ, ʪʦ ʥʘʜʘʣʽ ʧʨʠ ʚʩʽʭ ʧʝʨʝʤʽʱʝʥʥʷʭ ʚʢʘʟʘʥʦʾ ʪʦʯʢʠ ʥʘ ʟʦʙʨʘ-
ʞʝʥʥ̔ ʙʫʜʝ ʟʘʣʠʰʘʪʠʩʷ ʾʾ ʩʣʽʜ. 

22. ʇʝʨʝʜʙʘʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʅʘʣʘʛʦʜʞʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦʙ ʥʝ 
ʚʠʜʽʣʷʪʠ ʷʢ ʦʢʨʝʤʽ ʢʨʦʢʠ ʜʝʷʢʽ ʜʦʧʦʤʽʞʥʽ ʧʦʙʫʜʦʚʠ, ʽ ʧʝʨʝʛʣʷʜʘʪʠ ʟʦ-
ʙʨʘʞʝʥʥʷ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ʎʶ ʧʦʩʣʫʛʫ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʥʘ ʧʦʙʫʜʦʚʫ. ɼʘʥʽ ʟʘʜʘʯʽ ʧʦʜʘʶʪʴʩʷ ʦʜʥʠʤ ʢʨʦ-
ʢʦʤ, ʚʠʜʽʣʷʶʪʴʩʷ ʣʠʰʝ ʢʨʦʢʠ ʧʦʙʫʜʦʚʠ ʟʛʽʜʥʦ ʟ ʘʣʛʦʨʠʪʤʦʤ (ʜʠʚ. ʧ. 2.3). 

23. ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN-2D ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ, 
ʟʘʜʘʥʠʭ ʷʚʥʦ ʚ ʜʝʢʘʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʫ ʧʦʣʷʨʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʪʘ 
ʧʘʨʘʤʝʪʨʠʯʥʦ, ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʪʘʙʣʠʯʥʽ ʜʘʥʽ ʤʥʦʛʦʯʣʝʥʘʤʠ. ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʫʛʫ ʆʙôʻʢʪ \ʉʪʚʦʨʝʥʥʷ \ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ.  
ʆʩʢʽʣʴʢʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʦʙôʻʢʪʘ ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʪʠ ʪʘʢʽ ʚʝʣʠʯʠʥʠ ʷʢ ʜʦʚʞʠʥʘ ʚʽʜʨʽʟʢʘ, ʚʝʣʠʯʠʥʘ ʢʫʪʘ, ʧʣʦʱʘ ʬʽʛʫʨʠ, 
ʦʨʜʠʥʘʪʘ ʯʠ ʘʙʩʮʠʩʘ ʪʦʯʢʠ, ʪʦ ʤʘʪʠʤʝʤʦ ʤʦʞʣʠʚʽʩʪʴ ʚʚʦʜʠʪʠ ʫ ʬʫʥʢʮʽ-
ʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢʠ ʛʘʨʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ )( jw += xʩʦsɸʫ . 

ɿôʷʩʫʻʤʦ, ʷʢ ʤʦʞʥʘ ʚʚʝʩʪʠ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʧʘʨʘʤʝʪʨʠ. ʇʦ-
ʙʫʜʫʻʤʦ ʜʦʚʽʣʴʥʫ ʧʨʷʤʫ, ʧʘʨʘʣʝʣʴʥʫ ʦʩʽ ʆʭ. ʅʘ ʥʽʡ ʚʽʟʴʤʝʤʦ ʪʨʠ ʜʦʚʽʣʴ-
ʥʽ ʪʦʯʢʠ A, W, F. ʉʢʦʨʠʩʪʘʻʤʦʩʷ ʧʦʩʣʫʛʦʶ ʆʙôʻʢʪ \ ʉʪʚʦʨʝʥʥʷ \ ɻʨʘʬʽʢ 
ʬʫʥʢʮʽʾ. ʆʙʠʨʘʻʤʦ ʪʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ç̫ ʚʥʠʡè ʽ ʟʘʧʠʩʫʻʤʦ 
ʘʥʘʣʽʪʠʯʥʠʡ ʚʠʨʘʟ x(A)*cos(x(W)*(x+x(F))). ʋ ʚʠʨʘʟʽ ʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ 
ʚʽʜʽʛʨʘʶʪʴ ʘʙʩʮʠʩʠ ʟʘʟʥʘʯʝʥʠʭ ʪʦʯʦʢ. ɿʤʽʥʶʶʯʠ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ɸ, 
ʬʽʢʩʫʻʤʦ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʘ ɸ ʥʘ ʘʤʧʣʽʪʫʜʫ ʢʦʣʠʚʘʥʴ. ɿʤʽʥʘ ʧʦʣʦʞʝʥʥʷ 
ʪʦʯʢʠ W ʚʝʜʝ ʜʦ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ (ʨʠʩ. 1.56). ɿʤʽʥʫ ʧʦʯʘʪʢʦʚʦʾ 
ʬʘʟʠ ʚʠʢʣʠʢʘʪʠʤʝ ʟʤʽʥʘ ʘʙʩʮʠʩʠ ʪʦʯʢʠ F. 

 
ʈʠʩ. 1.56. ɼʦʩʣʽʜʞʝʥʥʷ ʛʘʨʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN-2D 

 

24. ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN-2D ʤʦʞʥʘ ʥʘʙʣʠʞʫʚʘʪʠ ʪʘʙʣʠʯʥʽ ʜʘʥʽ ʤʥʦ-
ʛʦʯʣʝʥʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʫʛʫ ʆʙôʻʢʪ \ ʉʪʚʦʨʝʥʥʷ \ 

https://drive.google.com/open?id=1oKNkmFDQKpUrjhm9731VWkZ9_-pyEDJn
https://drive.google.com/open?id=1oKNkmFDQKpUrjhm9731VWkZ9_-pyEDJn
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ɯʥʪʝʨʧʦʣʷʮʽʡʥʠʡ ʧʦʣʽʥʦʤ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʚʥʷʥʥʷ ʢʨʠʚʦʾ, ʢʨʽʤ ʟʘʧʦʚ-
ʥʝʥʥʷ ʪʘʙʣʠʮʽ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʦʢ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʩʪʝʧʽʥʴ ʤʥʦʛʦʯʣʝʥʘ. 
ʇʦʩʣʫʛʦʶ ʟʨʫʯʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠ-
ʤʝʥʪʫ. ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʚʽʨʠʪʠ ʽʩʪʠʥʥʽʩʪʴ ʟʘʢʦʥʫ ʆʤʘ, ʜʽʙʨʘʪʠ ʢʚʘʜʨʘʪʠ-
ʯʥʫ ʬʫʥʢʮʽʶ, ʱʦ ʦʧʠʩʫʻ ʪʨʘʻʢʪʦʨʽʶ ʧʦʣʴʦʪʫ ʪʽʣʘ, ʢʠʥʫʪʦʛʦ ʧʽʜ ʢʫʪʦʤ ʜʦ 
ʛʦʨʠʟʦʥʪʫ ʪʘ ʽʥʰʽ. 

 
25. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʨʦʟʨʦʙʢʠ ʫʨʦʢʫ ʛʝʦʤʝʪʨʽʾ ʥʘ ʪʝʤʫ çʂʫʪʠ, ʚʧʠ-

ʩʘʥʽ ʚ ʢʦʣʦè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ DG. 
ʄʝʪʘ: ʨʦʟʛʣʷʥʫʪʠ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʫʪʽʚ, ʚʧʠʩʘʥʠʭ ʫ ʢʦʣʦ; ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʟʥʘʡʦʤʠʪʠ ʫʯʥʽʚ ʟ 
ʨʦʟʚôʷʟʫʚʘʥʥʷʤ ʟʘʜʘʯ ʜʦ ʪʝʤʠ; ʟʨʦʙʠʪʠ ʚʠʢʣʘʜʘʥʥʷ ʧʨʝʜʤʝʪʘ ʙʽʣʴʰ ʥʘʦ-
ʯʥʠʤ ʽ ʥʘʫʢʦʚʠʤ. 
ʆʙʣʘʜʥʘʥʥʷ: ʢʦʤʧôʶʪʝʨ ʪʘ ʇɿ DG, ʢʘʨʪʢʠ ʽʟ ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʽʥʩʪʨʫʢʮʽʷʤʠ. 
ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ ʫʯʥʽ ʚʤʽʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʧʦʙʫʜʦʚʠ ʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ DG. ʆʧʠʰʝʤʦ ʭʽʜ ʫʨʦʢʫ. 
I. ʆʨʛʘʥʽʟʘʮʽʡʥʠʡ ʤʦʤʝʥʪ. ʋʯʠʪʝʣʴ ʥʘʛʘʜʫʻ ʫʯʥʷʤ ʧʨʘʚʠʣʘ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ ʢʦʤʧôʶʪʝʨʘʤʠ. 
II. ɸʢʪʫʘʣʽʟʘʮʽʷ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ. ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʽʣʶʩʪʨʘ-

ʮʽʶ, ʚʠʢʦʥʘʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ DG. ʋʯʥʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʧʠʪʘʥʥʷ: 
ï ʷʢʠʡ ʢʫʪ ʥʘʟʠʚʘʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʠʤ? 
ï ʢ̫ʠʡ ʢʫʪ ʥʘʟʠʚʘʻʪʴʩʷ ʚʧʠʩʘʥʠʤ ʫ ʢʦʣʦ? 
ï ʥʘʟʚʘʪʠ ʚʧʠʩʘʥʽ ʽ ʮʝʥʪʨʘʣʴʥʽ ʢʫʪʠ, ʟʦʙʨʘʞʝʥʽ ʥʘ ʤʘʣʶʥʢʘʭ, ʧʦʩ̫-

ʥʠʪʠ ʚʽʜʧʦʚʽʜʽ. 
ï ʯʠ ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʛʨʘʜʫʩʥʠʤʠ ʤʽʨʘʤʠ ʚʧʠʩʘʥʦʛʦ ʽ ʚʽʜʧʦʚʽ-
ʜʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʫʪʽʚ? 
III. ʅʘʚʯʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʣʘʩ ʙʘʞʘʥʦ ʟʘʟʜʘʣʝʛʽʜʴ ʦʙôʻʜʥʘʪʠ ʫ 

ʛʨʫʧʠ ʽ ʧʨʠʟʥʘʯʠʪʠ ʫʯʥʽʚ-ʢʦʥʩʫʣʴʪʘʥʪʽʚ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ. ɻʨʫʧʘ ʦʪʨʠ-
ʤʫʻ ʟʘʚʜʘʥʥʷ ʽ ʧʦ ʯʝʨʟʽ ʚʠʢʦʥʫʻ ʡʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ. ʉʪʚʦʨʠ-
ʪʠ ʛʨʫʧʠ ʤʦʞʥʘ ʷʢ ʛʦʤʦʛʝʥʥʽ, ʪʘʢ ʽ ʟ ʫʯʥʽʚ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʧʽʜ-
ʛʦʪʦʚʢʠ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʩʣʽʜ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʟʘ ʩʢʣʘʜʥʽʩ-
ʪʶ. ʋ ʜʨʫʛʦʤʫ ï ʩʧʨʠʷʪʠ ʪʦʤʫ, ʱʦʙ ʫʯʥʽ ʟ ʥʝʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ 
ʤʦʛʣʠ ʚʥʦʩʠʪʠ ʫ ʧʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʩʠʣʴʥʠʡ ʚʢʣʘʜ. ʂʦʥʩʫʣʴʪʘʥʪʠ 
ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʥʷʤ ʫ ʛʨʫʧʽ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʧʠʪʘʥʥʷ. ɻʨʫʧʠ ʤʦʞʫʪʴ ʧʨʘ-
ʮʶʚʘʪʠ ʫ ʢʣʘʩʽ ʙʽʣʷ ʢʦʤʧôʶʪʝʨʽʚ ʧʦ ʯʝʨʟʽ. ɼʦʢʠ ʦʜʥʘ ʛʨʫʧʘ ʚʠʢʦʥʫʻ ʟʘ-
ʚʜʘʥʥʷ ʟʘ ʢʦʤʧôʶʪʝʨʘʤʠ, ʚʯʠʪʝʣʴ ʧʨʘʮʶʻ ʟ ʽʥʰʦʶ ʯʘʩʪʠʥʦʶ ʢʣʘʩʫ, ʟʘ-
ʧʨʦʧʦʥʫʚʘʚʰʠ ʫʯʥʷʤ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʫʯʥʽ ʚʠʢʦʥʫʶʪʴ ʫ ʟʦʰʠʪʘʭ. ɿʘʚʜʘʥʥʷ 
ʜʣʷ ʨʦʙʦʪʠ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ ʩʣʽʜ ʥʘʜʨʫʢʫʚʘʪʠ ʽ ʨʦʟʜʘʪʠ ʧʦ ʦʜʥʦʤʫ ʥʘ 
ʢʦʞʥʫ ʧʘʨʪʫ. ʂʨʽʤ ʫʤʦʚʠ ʟʘʚʜʘʥʥʷ, ʙʘʞʘʥʦ ʧʦʜʘʪʠ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʪʦʛʦ, 
ʷʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʢʽʥʮʽ ʫʨʦʢʫ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʥʽ-ʢʦʥʬʝʨʝʥʮʽʷ. ɼʦʧʦʚʽʜʘʯ ʚʽʜ ʢʦʞʥʦʾ ʛʨʫʧʠ ʟʚʽʪʫʻ ʧʨʦ ʾʾ 
ʨʦʙʦʪʫ, ʫʯʥʽ ʪʘ ʚʯʠʪʝʣʴ ʩʪʘʚʣʷʪʴ ʧʠʪʘʥʥʷ. 
ɿʘʚʜʘʥʥʷ ˉ1. ɼʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʝʣʠʯʠʥʘʤʠ ʚʧʠʩʘʥʦʛʦ ʽ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʫʪʽʚ, ʷʢʱʦ ʚʦʥʠ ʩʪʷʛʫʶʪʴ ʩʧʽʣʴʥʫ ʜʫʛʫ. 

https://drive.google.com/open?id=19XG_dgZ3cLEOSrLbfQbtbbZQA68c9ysf
https://drive.google.com/open?id=19XG_dgZ3cLEOSrLbfQbtbbZQA68c9ysf
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1. ʇʦʙʫʜʫʚʘʪʠ ʢʦʣʦ (ʽʥʩʪʨʫʤʝʥʪ ʂʦʣʦ) ̔  ʧʦʟʥʘʯʠʪʠ ʡʦʛʦ ʮʝʥʪʨ ʪʦʯʢʦʶ ʆ. 
2. ʇʦʟʥʘʯʠʪʠ ʥʘ ʢʦʣʽ ʪʨʠ ʪʦʯʢʠ ɸ, ɺ, ʉ (ʽʥʩʪʨʫʤʝʥʪ ʊʦʯʢʘ ʬʽʛʫʨʠ). 
3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪ ʇʨʦʤʽʥʴ, ʧʦʙʫʜʫʚʘʪʠ Ïɺɸʉ, ʚʧʠ-

ʩʘʥʠʡ ʫ ʢʦʣʦ. 
4. ʇʦʙʫʜʫʚʘʪʠ ʮʝʥʪʨʘʣʴʥʠʡ Ïɺʆʉ . 
5. ɺʠʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ɺʠʤʽʨʷʪʠ ʢʫʪ ʪʘ ʚʠʤʽʨʷʪʠ Ïɺʆʉ ̔ Ïɺɸʉ. 

ʇʦʨʽʚʥʷʪʠ, ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚÏɺʆʉ ʙʽʣʴʰʠʡ ʟʘ Ïɺɸʉ ? ɼʦʮʽʣʴʥʦ ʟʘʧʦʚ-
ʥʠʪʠ ʪʘʙʣʠʮʶ ʪʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʦʢ. 

6. ɼʠʥʘʤʽʯʥʦ ʟʤʽʥʶʶʯʠ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ɸ, ɺ ʽ ʉ, ʜʦʩʣʽʜʠʪʠ, ʯʠ ʙʫʜʝ 
ʟʙʝʨʽʛʘʪʠʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʛʨʘʜʫʩʥʠʤʠ ʤʽʨʘʤʠ ʢʫʪʽʚ ɺʆʉ ʪʘ ɺɸʉ. 

7. ɿʤʽʥʶʶʯʠ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ɺ ʽ ʉ, ʨʦʟʛʣʷʥʫʪʠ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʭʦʨ-
ʜʘ ɺʉ ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʥʘ ʜʽʘʤʝʪʨ. ʗʢʦʶ ʙʫʜʝ ʛʨʘʜʫʩʥʘ ʤʽʨʘ ʢʫʪʘ ɺɸʉ? 

8. ʉʬʦʨʤʫʣʶʚʘʪʠ ʚʣʘʩʪʠʚʽʩʪʴ ʚʧʠʩʘʥʠʭ ʢʫʪʽʚ, ̫ ʢʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʜʽʘʤʝʪʨ. 
ɿʘʚʜʘʥʥʷ ˉ2. ʇʝʨʝʚʽʨʠʪʠ ʚʣʘʩʪʠʚʽʩʪʴ: ʧʦʨʽʚʥʷʪʠ ʢʫʪ ʤʽʞ ʭʦʨʜʦʶ 

ɸɺ ʽ ʜʦʪʠʯʥʦʶ ʜʦ ʢʦʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ɸ, ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʽ 
ʚʧʠʩʘʥʠʤ ʢʫʪʦʤ, ʷʢʽ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʜʫʛʫ ɸɺ. 

1. ʇʦʙʫʜʫʚʘʪʠ ʢʦʣʦ (ʽʥʩʪʨʫʤʝʥʪ ʂʦʣʦ) ̔  ʧʦʟʥʘʯʠʪʠ ʡʦʛʦ ʮʝʥʪʨ ʪʦʯʢʦʶ ʆ. 
2. ʇʦʟʥʘʯʠʪʠ ʥʘ ʢʦʣʽ ʪʦʯʢʠ ɸ ʽ ɺ (ʽʥʩʪʨʫʤʝʥʪ ʊʦʯʢʘ ʬʽʛʫʨʠ). 
3. ʇʦʙʫʜʫʚʘʪʠ ʚʽʜʨʽʟʢʠ ɸɺ, ɸʆ, ɺʆ. 
4. ɺʠʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʘ ʽ ʧʦʙʫʜʫʚʘʪʠ ʧʨʷʤʫ 

ɸɽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʨʘʜʽʫʩʘ ɸʆ. 
5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ ɺʠʤʽʨʷʪʠ ʢʫʪ ʚʠʤʽʨʷʪʠ ʢʫʪʠ ɺɸɽ ʪʘ ɸʆɺ. 
6. ɼʠʥʘʤʽʯʥʦ ʟʤʽʥʶʶʯʠ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ɸ ʪʘ ɺ, ʧʦʨʽʚʥʷʪʠ ʚʽʜʥʦ-

ʰʝʥʥʷ ʢʫʪʽʚ ɸʆɺ ʽ ɺɸɽ, ʟʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ ʪʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʦʢ. 
ɿʘʚʜʘʥʥʷ ˉ3. ɼʦʩʣʽʜʠʪʠ, ʷʢ ʧʦʚôʷʟʘʥʽ ʚʝʣʠʯʠʥʠ ʚʧʠʩʘʥʠʭ ʢʫʪʽʚ, ʷʢʽ 

ʩʪʷʛʫʶʪʴ ʦʜʥʫ ʽ ʪʫ ʞ ʜʫʛʫ. ɼʦʩʣʽʜʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʢʫʪʽʚ ʚʧʠʩʘʥʦʛʦ ʯʦʪʠ-
ʨʠʢʫʪʥʠʢʘ. 
1. ʇʦʙʫʜʫʚʘʪʠ ʢʦʣʦ (ʽʥʩʪʨʫʤʝʥʪ ʂʦʣʦ) ʽ ʧʦʟʥʘʯʠʪʠ ʡʦʛʦ ʮʝʥʪʨ ʪʦʯʢʦʶ ʆ. 
2. ʇʦʟʥʘʯʠʪʠ ʥʘ ʢʦʣʽ ʪʨʠ ʪʦʯʢʠ ɸ, ɺ ʽ ʉ (ʽʥʩʪʨʫʤʝʥʪ ʊʦʯʢʘ ʬʽʛʫʨʠ).  
3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪ ʇʨʦʤʽʥʴ, ʧʦʙʫʜʫʚʘʪʠ ʢʫʪ ɺɸʉ, ʚʧʠ-

ʩʘʥʠʡ ʫ ʢʦʣʦ (ʨʠʩ.1.57). 
4. ʇʦʙʫʜʫʚʘʪʠ ʭʦʨʜʫ ɺʉ (ʽʥʩʪʨʫʤʝʥʪ ɺʽʜʨʽʟʦʢ). ɺʠʤʽʨʷʪʠ ʢʫʪ ɺɸʉ, 

ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʶʯʠ ʧʦʣʦʞʝʥʥʷ ʣʠʰʝ ʪʦʯʢʠ ɸ, ʜʦʩʣʽʜʠʪʠ ʟʤʽʥʫ ʚʝʣʠ-
ʯʠʥʠ ʢʫʪʘ ɺɸʉ. ʉʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʦʢ. 

IV. ɿʘʚʜʘʥʥʷ, ʷʢʽ ʫʯʥʽ ʨʦʟʚôʷʟʫʶʪʴ ʫ ʟʦʰʠʪʘʭ. ɼʦ ʢʦʞʥʦʾ ʟʘʜʘʯʽ ʙʘ-
ʞʘʥʦ ʟʘʚʯʘʩʥʦ ʩʪʚʦʨʠʪʠ ʢʨʝʩʣʝʥʥʷ ʽ ʧʦʢʨʦʢʦʚʦ ʚʽʜʪʚʦʨʠʪʠ ʡʦʛʦ ʧʽʩʣʷ 
ʘʥʘʣʽʟʫ ʫʤʦʚʠ. 
ˉ1. ʇʨʦʚʝʩʪʠ ʜʦʪʠʯʥʫ ʜʦ ʢʦʣʘ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʘʥʫ ʪʦʯʢʫ ɸ 

ʧʦʟʘ ʢʦʣʦʤ. 
ʗʢʱʦ ʚʯʠʪʝʣʴ ʧʨʘʮʶʻ ʫ ʢʣʘʩʽ ʟ ʧʨʦʝʢʪʦʨʦʤ, ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʧʦʙʫ-

ʜʦʚʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɿ. ʋ ʨʦʟʨʦʙʢʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʦʥʩʧʝʢʪʫ ʤʦʞʥʘ 
ʧʦʤʽʩʪʠʪʠ ʤʘʣʶʥʦʢ, ʩʪʚʦʨʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʫ, ʟʨʦʙʠʪʠ ʟ ʥʴʦʛʦ 
ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ʬʘʡʣ ʇɿ, ʧʦʜʘʪʠ ʚʢʘʟʽʚʢʠ ʜʦ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. 

https://drive.google.com/open?id=1K7ix4GXtYwirh4a6c0rKqe0y4-Cc3SdZ
https://drive.google.com/open?id=1K7ix4GXtYwirh4a6c0rKqe0y4-Cc3SdZ
https://drive.google.com/open?id=1OrTtQT6ZfUQ1VYbsGYpSoM8nHn5Nwgpe
https://drive.google.com/open?id=1OrTtQT6ZfUQ1VYbsGYpSoM8nHn5Nwgpe
https://drive.google.com/open?id=1OrTtQT6ZfUQ1VYbsGYpSoM8nHn5Nwgpe
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ʈʠʩ. 1.57. ɺʽʢʥʦ ʧʨʦʛʨʘʤʠ DG (ʜʠʥʘʤʽʯʥʠʡ ʆʂ ʜʦ ʟʘʚʜʘʥʥʷ ˉ3) 

 

ˉ2. ɺʩʝʨʝʜʠʥʽ ʢʚʘʜʨʘʪʘ ɸɺʉD ʚʟʷʣʠ ʪʦʯʢʫ ʈ ʪʘʢ, ʱʦ ʪʨʠʢʫʪʥʠʢ 
ɸɺʈ - ʨʽʚʥʦʩʪʦʨʦʥʥʽʡ. ɼʦʚʝʩʪʠ, ʱʦ ÏʈʉD = 15Á . 
ˉ3. ɺʝʨʰʠʥʫ ɸ ʛʦʩʪʨʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ ʩʧʦʣʫʯʝʥʦ ʚʽʜʨʽʟ-

ʢʦʤ ʟ ʮʝʥʪʨʦʤ ʆ ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ. 3 ʚʝʨʰʠʥʠ ɸ ʧʨʦʚʝʜʝʥʦ ʚʠʩʦʪʫ ɸʅ. 
ɼʦʚʝʩʪʠ, ʱʦ ʢʫʪʠ ɺɸʅ ʽ ʆɸʉ ʨʽʚʥʽ. 
ˉ4. ɼʦʪʠʯʥʘ ʚ ʪʦʯʮʽ ɸ ʜʦ ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ 

ɸɺʉ, ʧʝʨʝʪʠʥʘʻ ʧʨʷʤʫ ɺʉ ʫ ʪʦʯʮʽ ɽ; ɸD ð ʙʽʩʝʢʪʨʠʩʘ ʪʨʠʢʫʪʥʠʢʘ ɸɺʉ. 
ɼʦʚʝʩʪʠ, ʱʦ ʪʨʠʢʫʪʥʠʢ ɸDɽ ʨʽʚʥʦʙʝʜʨʝʥʠʡ. 
IV. ʇʽʜʩʫʤʦʢ ʫʨʦʢʫ. ʋʯʠʪʝʣʴ ʦʛʦʣʦʰʫʻ ʦʮʽʥʢʠ ʪʘ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ. 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ʅʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʪʝʤ ʛʝʦʤʝʪʨʽʾ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʷʢʠʭ ʟʨʫʯʥʦ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠ GRAN-2D ʯʠ DG. ɼʽʙʨʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʦʜʥʦʛʦ ʟ ʫʨʦʢʽʚ, ʧʽʜʛʦ-
ʪʫʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʢʦʥʩʧʝʢʪʠ, ʩʪʚʦʨʠʪʠ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʶ ʟʘ ʢʨʝʩʣʝʥʥʷʤ. 
ɺʠʟʥʘʯʠʪʠ ʤʝʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇɿ, ʨʦʣʴ ʽ ʤʽʩʮʝ ʫ ʭʦʜʽ ʫʨʦʢʫ. ɺʠʟʥʘʯʠʪʠ 
ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʜʘʥʦʤʫ ʫʨʦʮʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦ-
ʙʫ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ? 

2. ɺʠʟʥʘʯʠʪʠ, ʷʢʽ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʽʜʢʨʠʪʪʷ ʪʝʦʨʝʤ, ʚʽʜʰʫʢʘʥʥʷ 
ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʽʩʮʴ ʪʦʯʦʢ ʥʘʜʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇɿ GRAN-2D, DG? 

3. ɺʠʢʦʥʘʪʠ ʟʘʜʘʯʫ ʥʘ ʧʦʙʫʜʦʚʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʨʢʫʣʷ ʪʘ ʣʽʥʽʡʢʠ ʽ  
ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥ ̫ʚʠʢʦʥʘʥʦʛʦ ʧʦʙʫʜʫʚʘʥʥʷ.   

4. ʉʪʚʦʨʠʪʠ  çʢʘʣʝʡʜʦʩʢʦʧè (ʬʽʛʫʨʫ ʟ ʩʠʤʝʪʨʽʻʶ ʦʙʝʨʪʘʥʥʷ ʰʦʩʪʦʛʦ,  
ʚʦʩʴʤʦʛʦ ʯʠ ʜʚʘʥʘʜʮʷʪʦʛʦ ʧʦʨʷʜʢʫ), ʚʟʷʚʰʠ ʟʘ ʧʦʯʘʪʢʦʚʫ ʬʽʛʫʨʫ ʜʣʷ 
ʦʙʝʨʪʘʥʥʷ ʟʘʤʢʥʝʥʫ ʣʘʤʘʥʫ. 

5. ʇʦʙʫʜʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ ɻʄʊ ʘ) ʨʽʚʥʦʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʚʝʨʰʠʥ 
ʪʨʠʢʫʪʥʠʢʘ, ʙ) ʚʽʜ ʩʪʦʨʽʥ ʪʨʠʢʫʪʥʠʢʘ;  ʚ) ʟ ʷʢʠʭ ʜʘʥʠʡ ʚʽʜʨʽʟʦʢ ʚʠʜʥʦ ʧʽʜ 
ʟʘʜʘʥʠʤ ʢʫʪʦʤ. ʉʪʚʦʨʠʪʠ ʤʘʢʨʦʢʦʥʩʪʨʫʢʮʽʶ. 

https://drive.google.com/open?id=1OrTtQT6ZfUQ1VYbsGYpSoM8nHn5Nwgpe
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1.5.4. GRAN-3D 

ɿʘʩʽʙ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ 
(GRaphic ANalysis 3-Dimension), ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ 
ʧʦʙʫʜʦʚ. ɿʘʩʽʙ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʫ ʥʘʚʯʘʥʥʽ ʩʪʝʨʝʦʤʝʪʨʽʾ ʫ ʩʪʘ-
ʨʰʽʡ ʰʢʦʣʽ, ʪʘʢ ʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, 
ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘ-
ʪʝʤʘʪʠʢʠ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ.  ɼʝʪʘʣʴʥʽʰʠʡ ʦʧʠʩ ʥ̔-
ʩʪʨʫʤʝʥʪʽʚ ʧʨʦʛʨʘʤʠ ʥʘʚʝʜʝʥʦ ʚ ʧʦʩʽʙʥʠʢʫ [24]. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦ-
ʛʦʶ GRAN-3D

1
 ʧʨʦʚʦʜʷʪʴʩʷ ʷʢ ʟ ʙʘʟʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ, ʪʘʢ ʽ ʟ ʩʘʤʦʩʪʽʡʥʦ 

ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʤʠ.  
1. ʋ ʛʦʣʦʚʥʦʤʫ ʚʽʢʥʽ ʚʽʜʦʙʨʘʞʝʥʦ ʛʦʣʦʚʥʝ ʤʝʥʶ, ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥ-

ʪʽʚ, ʧʦʣʝ ʧʽʜʢʘʟʢʠ, ʧʦʣʝ ʟʦʙʨʘʞʝʥʥʷ, ʧʝʨʝʣʽʢ ʦʙôʻʢʪʽʚ, ʧʦʣʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢ ʦʙôʻʢʪʘ, ʧʦʣʝ ʽʥʬʦʨʤʫʚʘʥʥʷ. ʅʘ ʨʠʩ. 1.58 ʟʦʙʨʘʞʝʥʦ ʧʽʨʘʤʽʜʫ ʚ 
ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ ʢʚʘʜʨʘʪ, ʚʝʨʰʠʥʘ ʧʽʨʘʤʽʜʠ ʧʨʦʝʢʪʫʻʪʴʩʷ ʚ ʦʜʥʫ ʟ ʚʝʨ-
ʰʠʥ ʦʩʥʦʚʠ, ʘ ʜʚʽ ʙʽʯʥʽ ʛʨʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦʚʠ. 

 
ʈʠʩ. 1. 58. ɺʽʢʥʦ ʧʨʦʛʨʘʤʠ GRAN-3D. 

                                                        
1 ʇʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ GRAN-3D, ʚʝʨʩʽʷ 1.1. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʂʠʾʚ, 2012. ï ʈʝ-

ʞʠʤ ʜʦʩʪʫʧʫ: http://www.ktoi.npu.edu.ua/uk/gran-3d (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 30.06.2019). 

http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/3-gran3d
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/3-gran3d
https://drive.google.com/open?id=1NFN80s8wygnbZRpVk25tZ5EjsZB3Ou7c
https://drive.google.com/open?id=1NFN80s8wygnbZRpVk25tZ5EjsZB3Ou7c
https://drive.google.com/open?id=1NFN80s8wygnbZRpVk25tZ5EjsZB3Ou7c
http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/3-gran3d
http://www.ktoi.npu.edu.ua/uk/gran-3d


 

 115 

2. ɿ ʧʨʘʚʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʢʨʘʶ ʮʴʦʛʦ ʧʦʣʷ ʨʦʟʤʽʱʝʥʦ ʩʤʫʛʠ ʧʦʚʦʨʦ-
ʪʫ ʟʦʙʨʘʞʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʚʦʨʦʪ ʟʦʙʨʘʞʝʥʴ 
ʦʙôʻʢʪʽʚ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ. ʎʝʥʪʨʦʤ ʧʦʚʦʨʦʪʫ ʤʦʞʝ ʙʫʪʠ ʪʦʯʢʘ ʟ ʜʦʚʽ-
ʣʴʥʠʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʤʫʛ ʧʦʚʦʨʦʪʫ ʟʦ-
ʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʨʘʟʦʤ ʟ ʩʪʚʦʨʝʥʠʤʠ ʤʦ-
ʜʝʣʷʤʠ ʦʙôʻʢʪʽʚ. 

3. ʇʦʣʝ ʟʚʽʪʫ ï ʯʘʩʪʠʥʘ ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ, ʜʝ ʬʽʢʩʫʻʪʴʩʷ ʧʨʦʪʦʢʦʣ ʨʦʙʦʪʠ 
ʧʨʦʛʨʘʤʠ ʪʘ ʢʫʜʠ ʚʠʚʦʜʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʚʩʽʭ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʦʙʯʠʩʣʝʥʴ. 

4. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫ ʧʦʣʦʞʝʥʥʷ ʽʟʦʤʝʪʨʽʾ ʘʙʦ ʚ ʧʦʣʦʞʝʥ-
ʥ,̫ ʧʨʠ ʷʢʦʤʫ ʟʦʙʨʘʞʝʥʥʷ ʦʜʥʽʻʾ ʟ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ ʚʠʨʦʜʞʫʻʪʴʩʷ ʚ 
ʪʦʯʢʫ, ʧʨʠʟʥʘʯʝʥʦ ʧʦʩʣʫʛʠ ʧʫʥʢʪʫ ɿʦʙʨʘʞʝʥʥʷ \ ʇʦʣʦʞʝʥʥʷ ʢʦʦʨʜʠʥʘ-
ʪʥʠʭ ʦʩʝʡ ï ɺʠʨʦʜʞʝʥʘ ʚʽʩʴ Ox, ɺʠʨʦʜʞʝʥʘ ʚʽʩʴ Oy, ɺʠʨʦʜʞʝʥʘ ʚʽʩʴ Oz 
ʪʘ ɯʟʦʤʝʪʨʽʷ. 

5. ɼʣʷ ʫʥʘʦʯʥʝʥʥʷ ʤʦʜʝʣʝʡ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ ʟʨʫʯʥʦ ʩʢʦʨʠʩʪʘ-
ʪʠʩʷ ʧʦʩʣʫʛʦʶ ʧʨʦʛʨʘʤʠ ɿʦʙʨʘʞʝʥʥʷ \ ʈʝʞʠʤ ʧʽʚʪʦʥʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, 
ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ çʨʝʘʣʽʩʪʠʯʥʝè ʟʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʝʡ ʮʠʭ ʪʽʣ, 
ʧʦʙʫʜʦʚʘʥʝ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʜʠʤʦʩʪʽ ʣʽʥʽʡ ʽ ʧʣʦʱʠʥ. 

6. ɿʘ ʜʦʧʦʤʦʛʦʶ GRAN-3D ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʦʧʝʨʫʚʘʪʠ ʤʦʜʝʣʷ-
ʤʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʦʯʢʘ, ʚʽʜʨʽʟʦʢ, ʣʘʤʘʥʘ, ʧʣʦʱʠʥʘ, ʤʥʦʛʦʛʨʘʥ-
ʥʠʢ, ʧʦʚʝʨʭʥʷ ʦʙʝʨʪʘʥʥʷ ʪʘ ʜʦʚʽʣʴʥʘ ʧʦʚʝʨʭʥʷ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʷʥ-
ʥʷʤ ʚʠʜʫ z=f(x,y). ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʝ ʟʘʜʘʥʥʷ ʦʙôʻʢʪʽʚ ʫ ʨʽʟʥʠʡ ʩʧʦʩʽʙ. 
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʜʝʷʢʦʛʦ ʦʙôʻʢʪʘ ʩʣʽʜ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʽʜʧʫʥʢʪʫ ʧʦʩʣʫʛʠ 
ʆʙôʻʢʪ \ ʉʪʚʦʨʠʪʠ, ɦ ʦ ʤʘʻ ʥʘʟʚʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʙʘʞʘʥʦʤʫ ʪʠʧʫ ʦʙôʻʢʪʘ. 

7. ʊʦʯʢʘ ʟʘʜʘʻʪʴʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ x, y ʪʘ z, ʚʽʜʨʽʟʦʢ ï ʜʚʦʤʘ ʪʦʯʢʘʤʠ 
ʘʙʦ ʪʦʯʢʦʶ ʽ ʥʘʧʨʷʤʥʠʤ ʚʝʢʪʦʨʦʤ, ʣʘʤʘʥʘ ï ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʫʟʣʽʚ ʘʙʦ 
ʪʦʯʢʦʶ ʪʘ ʚʧʦʨʷʜʢʦʚʘʥʠʤ ʥʘʙʦʨʦʤ ʚʝʢʪʦʨʽʚ (ʣʘʤʘʥʘ ʤʦʞʝ ʙʫʪʠ ʟʘʤʢʥʝ-
ʥʦʶ ʯʠ ʥʝʟʘʤʢʥʝʥʦʶ), ʧʣʦʱʠʥʘ ï ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ, ʪʦʯʢʦʶ ʽ ʚʝʢʪʦʨʦʤ 
ʥʦʨʤʘʣʽ ʘʙʦ ʢʦʝʬʽʮʽʻʥʪʘʤʠ A, B, C, D ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʚʠʜʫ 
Ax+By+Cz+D=0. 

8. ʄʦʜʝʣʽ ʙʘʟʦʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ, ʷʢʠʤʠ ʦʧʝʨʫʶʪʴ ʧʨʠ ʚʠ-
ʚʯʝʥʥʽ ʩʪʝʨʝʦʤʝʪʨʽʾ (ʧʨʘʚʠʣʴʥʘ ʟʚʠʯʘʡʥʘ ʘʙʦ ʟʨʽʟʘʥʘ ʧʽʨʘʤʽʜʘ, ʧʨʘʚʠʣʴʥʘ 
ʧʨʠʟʤʘ, ʧʨʷʤʠʡ ʧʘʨʘʣʝʣʝʧʽʧʝʜ, ʢʦʥʫʩ, ʮʠʣʽʥʜʨ, ʢʫʣʷ, ʢʫʙ) ʤʦʞʥʘ ʩʪʚʦʨʶ-
ʚʘʪʠ ʦʢʨʝʤʦ, ʚʢʘʟʘʚʰʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙôʻʢʪʘ ʫ ʚʽʢʥʽ ɿʘʜʘʥʥʷ ʙʘ-
ʟʦʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ ʫ ʚʢʣʘʜʮʽ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʥʘʟʚʦʶ, ʱʦ 
ʟôʷʚʣʷʻʪʴʩʷ ʧʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʧʦʩʣʫʛʠ ʧʨʦʛʨʘʤʠ ʆʙôʻʢʪ \ ʉʪʚʦʨʠʪʠ ʙʘ-
ʟʦʚʠʡ ʦʙôʻʢʪ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʧʨʘʚʠʣʴʥʦʾ ʧʽʨʘʤʽʜʠ ʫ 
ʚʢʣʘʜʮʽ ʇʨʘʚʠʣʴʥʘ ʧʽʨʘʤʽʜʘ (ʨʠʩ. 1.59) ʩʣʽʜ ʚʢʘʟʘʪʠ ʩʧʦʩʽʙ ʟʘʜʘʥʥʷ ʥʠʞ-
ʥʴʦʾ ʦʩʥʦʚʠ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʤʠʢʘʯʘ ʅʠʞʥʷ ʦʩʥʦʚʘ) ʪʘ ʚʚʝʩʪʠ ʚʽʜʧʦ-
ʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʫ ʧʦʣʝ ʧʽʜ ʚʢʘʟʘʥʠʤ ʧʝʨʝʤʠʢʘʯʝʤ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦ-
ʨʠʪʠ ʟʨʽʟʘʥʫ ʧʽʨʘʤʽʜʫ, ʪʦ ʩʣʽʜ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʤʽʪʢʫ ʙʽʣʷ ʥʘʧʠʩʫ ɿʨʽʟʘʥʘ 
ʪʘ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʨʠ ʚʝʨʭʥʴʦʾ ʦʩʥʦʚʠ. ʊʘʢʦʞ 
ʩʣʽʜ ʚʢʘʟʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʝʨʰʠʥ ʚ ʦʩʥʦʚʽ ʧʽʨʘʤʽʜʠ ʪʘ ʚʠʩʦʪʫ ʘʙʦ ʜʦʚʞʠʥʫ 
ʙʽʯʥʦʛʦ ʨʝʙʨʘ ʧʽʨʘʤʽʜʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʣʽʚʦʛʦ ʧʝʨʝʤʠʢʘʯʘ. ʇʽʩ-
ʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʩʣʽʜ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʉʪʚʦʨʠʪʠ. 

http://www.ktoi.npu.edu.ua/index.php/uk/zavantazhyty/category/3-gran3d
https://drive.google.com/open?id=1lpuAH_Q-2bz2bcSb66enypOdO6Hb_Bv6
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ʈʠʩ. 1.59. ɺʽʢʥʦ ʟʘʜʘʥʥʷ ʙʘʟʦʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʦʙôʻʢʪʽʚ 

 

9. ʄʥʦʛʦʛʨʘʥʥʠʢ ʟʘʜʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʛʨʘʥʝʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʪʨʠʢʫʪ-
ʥʠʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʝʷʢʠʤʠ ʪʨʴʦʤʘ ʚʝʨʰʠʥʘʤʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘ, ʘ ʢʦ-
ʞʥʘ ʚʝʨʰʠʥʘ ʟʘʜʘʻʪʴʩʷ ʩʚʦʾʤʠ ʧʨʦʩʪʦʨʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ʑʦʙ ʩʢʦʥʩʪ-
ʨʫʶʚʘʪʠ ʦʙôʻʢʪ ʄʥʦʛʦʛʨʘʥʥʠʢ, ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠʩʴ ʜʦ ʧʦʩʣʫʛʠ ʤʝʥʶ 
ʆʙôʻʢʪ \ ʉʪʚʦʨʠʪʠ \ ʄʥʦʛʦʛʨʘʥʥʠʢ. ɿʘʩʦʙʘʤʠ ʇɿ GRAN-3D ʤʦʞʥʘ ʩʪʚʦ-
ʨʠʪʠ ʜʦʚʽʣʴʥʠʡ ʤʥʦʛʦʛʨʘʥʥʠʢ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʣʷʭ 
ʚʢʘʟʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʝʨʰʠʥ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʪʨʠʢʫʪʥʠʭ ʛʨʘʥʝʡ, ʘ 
ʥʝ ʪʨʠʢʫʪʥʽ ʛʨʘʥʽ ʧʦʪʨʽʙʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠʢʫʪʥʠʢʠ, ʚʚʝʩʪʠ ʢʦʦʨʜʠʥʘʪʠ 
ʚʝʨʰʠʥ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʫ ʪʘʙʣʠʮʽ ɺʝʨʰʠʥʠ, ʘ ʪʘʢʦʞ ʚʢʘʟʘʪʠ ʧʦ ʪʨʠ ʚʝʨ-
ʰʠʥʠ ʥʘ ʢʦʞʥʽʡ ʛʨʘʥʽ. ɼʣʷ ʦʧʫʢʣʠʭ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʤʦʞʥʘ ʥʝ ʚʢʘʟʫʚʘʪʠ 
ʢʽʣʴʢʽʩʪʴ ʪʨʠʢʫʪʥʠʭ ʛʨʘʥʝʡ ʪʘ ʥʦʤʝʨʠ ʚʝʨʰʠʥ ʜʣʷ ʢʦʞʥʦʾ ʛʨʘʥʽ. ɼʦʩʠʪʴ 
ʚʚʝʩʪʠ ʚʝʨʰʠʥʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘ (ʨʠʩ. 1.60), ʘ ʧʦʪʽʤ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫ-
ʛʦʶ ʉʬʦʨʤʫʚʘʪʠ ʛʨʘʥʽ ʦʧʫʢʣʦʛʦ ʦʙôʻʢʪʘ ï ʢʽʣʴʢʽʩʪʴ ʛʨʘʥʝʡ ʽ ʚʽʜʧʦʚʽʜʥʽ 
ʥʦʤʝʨʠ ʚʝʨʰʠʥ ʜʣʷ ʢʦʞʥʦʾ ʛʨʘʥʽ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʘʚʪʦʤʘʪʠʯʥʦ. ɼʣʷ ʧʽʜ-
ʪʚʝʨʜʞʝʥʥʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ɺʠʢʦʥʘʪʠ. 

10. ɼʝʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙôʻʢʪʽʚ ʦʙʯʠʩʣʶʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜ-
ʨʘʟʫ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʘʙʦ ʧʽʩʣʷ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 
ʦʙôʻʢʪʽʚ ʪʠʧʫ ʃʘʤʘʥʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʜʦʚʞʠʥʘ ʣʘʤʘʥʦʾ, ʘ ʷʢʱʦ ʣʘʤʘʥʘ 
ʟʘʤʢʥʝʥʘ ʽ ʚʩʽ ʾʾ ʚʫʟʣʠ ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ ʧʣʦʱʠʥʽ, ʪʦ ʪʘʢʦʞ ʦʙʯʠʩʣʶʻʪʴʩʷ 
ʧʣʦʱʘ ʦʙʣʘʩʪʽ, ʦʙʤʝʞʝʥʦʾ ʣʘʤʘʥʦʶ; ʜʣʷ ʦʙôʻʢʪʽʚ ʪʠʧʫ ʇʣʦʱʠʥʘ, ʥʝʟʘʣʝ-
ʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʾʾ ʟʘʜʘʥʥʷ, ʦʙʯʠʩʣʶʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ A, B, C  ̔D ʨʚ̔-
ʥʷʥʥʷ ʧʣʦʱʠʥʠ ʚʠʜʫ Ax+By+Cz+D=0; ʜʣʷ ʦʙôʻʢʪʽʚ ʪʠʧʫ ʄʥʦʛʦʛʨʘʥʥʠʢ 
ʦʙʯʠʩʣʶʻʪʴʩʷ ʦʙôʻʤ ʪʘ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʧʣʦʱʘ ʽ ʧʝʨʠʤʝʪʨ ʦʢʨʝ-
ʤʦ ʢʦʞʥʦʾ ʛʨʘʥʽ (ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʚʝʜʝʥʦ ʫ ʚʽʢʥʽ ʇʝʨʝʣʽʢ ʛʨʘʥʝʡ 
ʦʙôʻʢʪʘ, ʱʦ ʟôʷʚʠʪʴʩʷ ʧʽʩʣʷ ʟʚʝʨʥʝʥʥʷ ʜʦ ʧʦʩʣʫʛʠ ʆʙʯʠʩʣʝʥʥʷ \ ʄʥʦʛʦʛ-



 

 117 

ʨʘʥʥʠʢ \ ʇʣʦʱʽ ʪʘ ʧʝʨʠʤʝʪʨʠ ʛʨʘʥʝʡ. 
11. ʂʦʨʠʩʪʫʶʯʠʩʴ ʇɿ GRAN-3D, ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʘʨʘʣʝʣʴʥʝ ʧʝ-

ʨʝʥʝʩʝʥʥʷ, ʧʦʚʦʨʦʪ ʪʘ ʜʝʬʦʨʤʘʮʽʶ ʦʙôʻʢʪʽʚ. 

 
ʈʠʩ. 1.60. ɺʽʢʥʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʽʨʘʤʽʜʠ 

 

12. ʆʙôʻʤ ʪʘ ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʽʚ ʪʠʧʫ ʄʥʦʛʦʛʨʘʥʥʠʢ (ʧʽʨʘʤʽ-
ʜʘ, ʧʨʠʟʤʘ, ʧʘʨʘʣʝʣʝʧʽʧʝʜ, ʢʫʙ ʪʦʱʦ) ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʧʨʦʛʨʘʤʦʶ ʘʚʪʦ-
ʤʘʪʠʯʥʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʘʙʦ ʧʝʨʝʪʚʦʨʝʥʥʽ ʮʠʭ ʦʙôʻʢʪʽʚ. ʆʙʯʠʩʣʝʥʽ ʟʥʘ-
ʯʝʥʥʷ ʚʠʚʦʜʷʪʴʩʷ ʫ ʧʦʣʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʯʥʦʛʦ ʦʙôʻʢʪʘ. 

13. ʋ ʧʦʣʽ ʇʣʦʱʘ ʚʠʚʦʜʠʪʴʩʷ ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʛʨʘʥʝʡ, ʚʽʜʤʽʯʝʥʠʭ çãè 
ʫ ʧʝʨʝʣʽʢʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ ɺʽʜʤʽʪʠʪʠ ʚʩʽ, ɿʥʷʪʠ ʚʽʜʤʽʪʢʠ ʪʘ ɯʥ-
ʚʝʨʪʫʚʘʪʠ ʚʽʜʤʽʪʢʠ ʤʦʞʥʘ ʰʚʠʜʢʦ ʚʽʜʤʽʪʠʪʠ ʚʩʽ ʛʨʘʥʽ, ʟʥʷʪʠ ʚʽʜʤʽʪʢʠ ʟ 
ʫʩʽʭ ʛʨʘʥʝʡ ʚ ʧʝʨʝʣʽʢʫ ʘʙʦ ʟʤʽʥʠʪʠ ʩʪʘʥ ʚʽʜʤʽʪʦʢ ʛʨʘʥʝʡ ʥʘ ʧʨʦʪʠʣʝʞ-
ʥʠʡ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʦʩʣʫʛʦʶ ʆʙʯʠʩʣʝʥʥʷ \ ʄʥʦʛʦʛʨʘʥʥʠʢ \ ʇʣʦɦ̔ ʪʘ 
ʧʝʨʠʤʝʪʨʠ ʛʨʘʥʝʡ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ, ʢʦʣʠ ʧʦʪʦʯʥʠʤ ʦʙôʻʢʪʦʤ ʻ 
ʦʙôʻʢʪ ʪʠʧʫ ʄʥʦʛʦʛʨʘʥʥʠʢ. 

14. ɿʘ ʜʦʧʦʤʦʛʦʶ ʇɿ GRAN-3D ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʨʽʟʠ ʦʧʫʢʣʠʭ 
ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʧʣʦʱʠʥʦ.ʁ ɼʣʷ ʮʴʦʛʦ ʧʨʠʟʥʘʯʝʥʦ ʧʦʩʣʫʛʫ ʆʧʝʨʘʮʽʾ \ 
ɺʠʢʦʥʘʪʠ ʧʝʨʝʨʽʟ. ʅʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ (ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʢʘʟʽʚʥʠʢʘ ʤʠʰ)̔ ʧʣʦʱʠʥʫ (ʦʙôʻʢʪ ʪʠʧʫ ʇʣʦʱʠʥʘ), ʷʢʦʶ ʧʝʨʝʨʽʟʘʻʪʴʩʷ 
ʤʥʦʛʦʛʨʘʥʥʠʢ, ʪʘ ʦʙôʻʢʪ ʪʠʧʫ ʄʥʦʛʦʛʨʘʥʥʠʢ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ 

https://drive.google.com/open?id=1DkmdkuFHQ1oQDjcLaiW8qCmiyAVZ0BCZ
https://drive.google.com/open?id=1DkmdkuFHQ1oQDjcLaiW8qCmiyAVZ0BCZ
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ʩʪʚʦʨʝʥʠʤʠ ʜʚʘ ʥʦʚʽ ʦʙôʻʢʪʠ ʪʠʧʫ ʄʥʦʛʦʛʨʘʥʥʠʢ, ʱʦ ʤʘʪʠʤʫʪʴ ʪʘʢʫ ʞ 
ʥʘʟʚʫ, ʷʢ ʽ ʙʘʟʦʚʠʡ, ʘʣʝ ʟ ʧʦʤʽʪʢʘʤʠ ʯ.1 ʪʘ ʯ.2 ʚʽʜʧʦʚʽʜʥʦ. ʅʘʜʘʣʽ ʥʦʚʦ-
ʫʪʚʦʨʝʥʠʤʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘʤʠ ʤʦʞʥʘ ʦʧʝʨʫʚʘʪʠ, ʷʢ ʦʢʨʝʤʠʤʠ 
ʦʙôʻʢʪʘʤʠ. ʋ ʧʦʣʽ ʟʚʽʪʫ ʟôʷʚʠʪʴʩʷ ʧʣʦʱʘ ʪʘ ʚʝʣʠʯʠʥʘ ʧʝʨʠʤʝʪʨʘ ʫʪʚʦʨʝ-
ʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

15. ɿʘ ʜʦʧʦʤʦʛʦʶ ʇɿ GRAN-3D ʤʦʞʥʘ ʦʙʯʠʩʣʶʚʘʪʠ ʚʽʜʩʪʘʥʽ ʤʽʞ 
ʜʚʦʤʘ ʪʦʯʢʘʤʠ, ʤʽʞ ʪʦʯʢʦʶ ʪʘ ʧʨʷʤʦʶ, ʤʽʞ ʜʚʦʤʘ ʧʨʷʤʠʤʠ, ʤʽʞ ʧʨʷ-
ʤʦʶ ʽ ʧʣʦʱʠʥʦʶ, ʤʽʞ ʪʦʯʢʦʶ ʽ ʧʣʦʱʠʥʦʶ, ʘ ʪʘʢʦʞ ʦʙʯʠʩʣʶʚʘʪʠ ʢʫʪʠ ʟʘ 
ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ (ʤʽʞ ʚʽʜʨʽʟʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʩʧʽʣʴʥʫ ʪʦʯʢʫ), ʤʽʞ ʧʨʷʤʦʶ ʽ 
ʧʣʦʱʠʥʦʶ ʪʘ ʤʽʞ ʜʚʦʤʘ ʧʣʦʱʠʥʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʧʨʠʟʥʘʯʝʥʦ ʧʦʩʣʫʛʠ ʧʫ-
ʥʢʪʽʚ ʤʝʥʶ ʆʙʯʠʩʣʝʥʥʷ \ ɺʽʜʩʪʘʥʴ ʪʘ ʆʙʯʠʩʣʝʥʥʷ \ ʂʫʪ. 

16. ʇʨʠʢʣʘʜ ʟʘʜʘʯʽ ʥʘ ʦʙʯʠʩʣʝʥʥʷ. ɺ ʧʨʘʚʠʣʴʥʽʡ ʯʦʪʠʨʠʢʫʪʥʽʡ ʧʽʨʘ-
ʤʽʜʽ ʙʽʯʥʝ ʨʝʙʨʦ ʜʦʨʽʚʥʶʻ 9 ʦʜ., ʘ ʧʣʦʱʘ ʦʩʥʦʚʠ 20 ʢʚ. ʦʜ. ʆʙʯʠʩʣʠʪʠ 
ʚʠʩʦʪʫ ʧʽʨʘʤʽʜʠ; ʨʘʜʽʫʩ ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʦʩʥʦʚʠ ʢʦʣʘ; ʢʫʪ ʤʽʞ ʩʫʩʽʜ-
ʥʽʤʠ ʙʽʯʥʠʤʠ ʨʝʙʨʘʤʠ; ʢʫʪ ʥʘʭʠʣʫ ʙʽʯʥʦʛʦ ʨʝʙʨʘ ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦʚʠ; 
ʢʫʪ ʤʽʞ ʧʣʦʱʠʥʘʤʠ ʩʫʤʽʞʥʠʭ ʙʽʯʥʠʭ ʛʨʘʥʝʡ, ʢʫʪ ʤʽʞ ʙʽʯʥʦʶ ʧʣʦʱʠʥʦʶ 
ʽ ʧʣʦʱʠʥʦʶ ʦʩʥʦʚʠ ʇʦʙʫʜʫʚʘʪʠ ʢʫʪ ʥʘʭʠʣʫ ʙʽʯʥʦʛʦ ʨʝʙʨʘ ʜʦ ʧʣʦʱʠʥʠ 
ʦʩʥʦʚʠ (ʃʘʤʘʥʘ) ʪʘ ʣʽʥʽʡʥʠʡ ʢʫʪ ʜʚʦʛʨʘʥʥʦʛʦ ʢʫʪʘ ʧʨʠ ʨʝʙʨʽ ʦʩʥʦʚʠ. 
ʅʘʙʣʠʞʝʥʦ ʧʦʙʫʜʫʚʘʪʠ ʣʽʥʽʡʥʠʡ ʢʫʪ ʜʚʦʛʨʘʥʥʦʛʦ ʢʫʪʘ ʧʨʠ ʙʽʯʥʦʤʫ ʨʝʙ-
ʨʽ ʧʽʨʘʤʽʜʠ. 
ʋ ʚʢʣʘʜʮʽ ʇʨʘʚʠʣʴʥʘ ʧʽʨʘʤʽʜʘ ʚʽʢʥʘ ɿʘʜʘʥʥʷ ʙʘʟʦʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ 

ʦʙôʻʢʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʧʘʨʘʤʝʪʨʠ ʧʽʨʘʤʽʜʠ ʪʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 
ʉʪʚʦʨʠʪʠ (ʨʠʩ. 1.59). 
ɺʠʩʦʪʘ ʧʽʨʘʤʽʜʠ ï ʮʝ ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʝʨʰʠʥʠ ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦʚʠ ʧʽ-

ʨʘʤʽʜʠ, ʪʦʤʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʦʶ ʆʙʯʠʩʣʝʥʥʷ 
\ ɺʽʜʩʪʘʥʴ \ ʤʽʞ ʪʦʯʢʦʶ ʽ ʧʣʦʱʠʥʦʶ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʧʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʮʽʻʾ 
ʧʦʩʣʫʛʠ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʦʙôʻʢʪ ʪʠʧʫ ʇʣʦʱʠʥʘ, ʪʦ ʧʦʧʝʨʝʜʥʴʦ ʩʪʚʦ-
ʨʶʶʪʴ ʦʙôʻʢʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʣʦʱʠʥʽ ʦʩʥʦʚʠ ʧʽʨʘʤʽʜʠ. ɸʢʪʠʚʽʟʫʻʤʦ ʧʦ-
ʩʣʫʛʫ ʆʙôʻʢʪ \ ʉʪʚʦʨʠʪʠ ʟ ʝʢʨʘʥʘ. ɿʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘʧʠʪʘʤʠ ʧʨʦʛʨʘʤʠ, 
ʱʦ ʟôʷʚʣʷʪʴʩʷ ʫ ʧʦʣʽ ʧʽʜʢʘʟʢʠ, ʚʢʘʟʫʶʪʴ ʪʨʠ ʪʦʯʢʠ, ʱʦ ʚʠʟʥʘʯʘʪʠʤʫʪʴ 
ʧʣʦʱʠʥʫ. ɼʘʣʽ ʘʢʪʠʚʽʟʫʻʤʦ ʧʦʩʣʫʛʫ ʆʙʯʠʩʣʝʥʥʷ \ ɺʽʜʩʪʘʥʴ \ ʤʽʞ ʪʦʯ-
ʢʦʶ ʽ ʧʣʦʱʠʥʦʶ, ʽ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘʧʠʪʘʤʠ ʧʨʦʛʨʘʤʠ ʚʢʘʟʫʻʤʦ ʫ ʧʦʣʽ 
ʟʦʙʨʘʞʝʥʥʷ ʪʦʯʢʫ ï ʚʝʨʰʠʥʫ ʧʽʨʘʤʽʜʠ ʪʘ ʧʣʦʱʠʥʫ ï ʦʙôʻʢʪ ʇʣʦʱʠʥʘ 
ʦʩʥʦʚʠ. ʋ ʧʦʣʝ ʟʚʽʪʫ ʙʫʜʝ ʚʠʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ, ʱʦ 
ʩʪʘʥʦʚʠʪʴ 8.4261. ɼʦʚʞʠʥʫ ʜʽʘʛʦʥʘʣʽ ʟʨʫʯʥʦ ʦʙʯʠʩʣʠʪʠ, ʟʚʝʨʥʫʚʰʠʩʴ ʜʦ 
ʧʦʩʣʫʛʠ ʆʙʯʠʩʣʝʥʥʷ \ ɺʽʜʩʪʘʥʴ \ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ. ʈʘʜʽʫʩ ʦʧʠʩʘʥʦʛʦ 
ʢʦʣʘ ʩʪʘʥʦʚʠʪʴ 3.1623. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʢʫʪʘ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʙʽʯʥʠʤʠ ʨʝ-
ʙʨʘʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʦʶ ʆʙʯʠʩʣʝʥʥʷ \ ʂʫʪ \ ʟʘ ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ, 
ʚʢʘʟʘʚʰʠ ʧʦʩʣʽʜʦʚʥʦ ʥʘ ʪʨʠ ʪʦʯʢʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʢʫʪ. ʋ ʧʦʣʽ ʟʚʽʪʫ 
ʟôʷʚʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ 28.772

0
. 

ʂʫʪ ʥʘʭʠʣʫ ʙʽʯʥʦʛʦ ʨʝʙʨʘ ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦʚʠ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ, 
ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʧʦʩʣʫʛʦʶ ʆʙʯʠʩʣʝʥʥʷ \ ʂʫʪ \ ʤʽʞ ʧʨʷʤʦʶ ʽ ʧʣʦʱʠʥʦʶ. 
ʆʩʢʽʣʴʢʠ ʧʨʠ ʟʚʝʨʥʝʥʥʽ ʜʦ ʮʽʻʾ ʧʦʩʣʫʛʠ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʦʙôʻʢʪ ʪʠʧʫ 
ʇʣʦʱʠʥʘ ʽ ʦʙôʻʢʪ ʇʨʷʤʘ, ʪʦ ʩʣʽʜ ʧʦʧʝʨʝʜʥʴʦ ʩʪʚʦʨʠʪʠ ʦʙôʻʢʪ ʧʨʷʤʘ, ʱʦ 



 

 119 

ʚʽʜʧʦʚʽʜʘʻ ʙʽʯʥʦʤʫ ʨʝʙʨʫ ʧʽʨʘʤʽʜʠ. ʋ ʧʦʣʽ ʟʚʽʪʫ ʟ¡̫ʚʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʦʙ-
ʯʠʩʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʫʪʘ: 69.429

0
. ʇʨʦʛʨʘʤʦʶ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦ-

ʥʫʚʘʪʠ ʧʦʙʫʜʦʚʫ ʜʘʥʦʛʦ ʢʫʪʘ, ʪʦʤʫ ʤʦʞʥʘ ʧʦʟʥʘʯʠʪʠ ʦʩʥʦʚʫ ʚʠʩʦʪʠ ʧʽ-
ʨʘʤʽʜʠ ʷʢ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʜʽʘʛʦʥʘʣʝʡ ʧʽʨʘʤʽʜʠ, ʘ ʧʦʪʽʤ ʧʦʙʫʜʫʚʘʪʠ ʣʘ-
ʤʘʥʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʫʪʫ. 
ʂʫʪ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʙʽʯʥʠʤʠ ʛʨʘʥʷʤʠ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ, ʩʢʦʨʠʩʪʘ-

ʚʰʠʩʴ ʧʦʩʣʫʛʦʶ ʆʙʯʠʩʣʝʥʥʷ \ ʂʫʪ \ ʤʽʞ ʜʚʦʤʘ ʧʣʦʱʠʥʘʤʠ. ʆʩʢʽʣʴʢʠ 
ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʽʻʾ ʧʦʩʣʫʛʠ ʚʠʤʘʛʘʻʪʴʩʷ ʚʢʘʟʘʪʠ ʜʚʘ ʦʙôʻʢʪʠ ʪʠʧʫ 
ʇʣʦʱʠʥʘ, ʪʦ ʧʦʧʝʨʝʜʥʴʦ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʦʙôʻʢʪʠ-ʧʣʦʱʠʥʠ, ʱʦ ʚʽʜ-
ʧʦʚʽʜʘʶʪʴ ʧʣʦʱʠʥʘʤ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʙʽʯʥʠʭ ʛʨʘʥʝʡ. ɸʢʪʠʚʽʟʫʚʘʚʰʠ ʧʦʩ-
ʣʫʛʫ ʆʙʯʠʩʣʝʥʥʷ \ ʂʫʪ \ ʤʽʞ ʜʚʦʤʘ ʧʣʦʱʠʥʘʤʠ, ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘʧʠ-
ʪʘʤʠ ʧʨʦʛʨʘʤʠ ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʠ ʇʣʦʱʠʥʘ 

ʛʨʘʥʽ 1 ʪʘ ʇʣʦʱʠʥʘ ʛʨʘʥʽ 2. ʋ ʧʦʣʽ ʟʚʽʪʫ ʟ¡̫ʚʠʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʝʥʥʷ 
ʢʫʪʘ ʤʽʞ ʚʢʘʟʘʥʠʤʠ ʧʣʦʱʠʥʘʤʠ: 86.228

0
. 

ʑʦʙ ʚʠʢʦʥʫʚʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʚʨʫʯʥʫ, ʫʯʥʝʚʽ ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʧʦ-
ʙʫʜʫʚʘʪʠ ʣʽʥʽʡʥʠʡ ʢʫʪ ʜʚʦʛʨʘʥʥʦʛʦ ʢʫʪʘ ʧʨʠ ʙʽʯʥʦʤʫ ʨʝʙʨʽ. ɿ ʧʨʘʢʪʠʢʠ 
ʚʽʜʦʤʦ, ʱʦ ʫʯʥʽ ʯʘʩʪʦ ʜʦʧʫʩʢʘʶʪʴ ʧʨʠ ʮʴʦʤʫ ʧʦʤʠʣʢʠ. ʇʦʙʫʜʫʚʘʪʠ ʪʦʯʢʫ 
ʥʘ ʨʝʙʨʽ, ʱʦ ʻ ʚʝʨʰʠʥʦʶ ʮʴʦʛʦ ʣʽʥʽʡʥʦʛʦ ʢʫʪʘ ʢʨʘʱʝ ʚ ʨʝʞʠʤʽ, ʢʦʣʠ ʚʽʩʴ, 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʣʦʱʠʥʠ, ʧʨʦʚʝʜʝʥʦʾ ʯʝʨʝʟ ʙʽʯʥʝ ʨʝʙʨʦ ʽ ʚʠʩʦʪʫ ʧʽ-
ʨʘʤʽʜʠ, ʻ ʚʠʨʦʜʞʝʥʦʶ. ɸ ʧʦʪʽʤ ʟôʻʜʥʘʪʠ ʥʝʦʙʭʽʜʥʽ ʪʦʯʢʠ ʣʘʤʘʥʦʶ. 

17. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʥʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʪʘ ʧʦʙʫʜʦʚʫ 
ʡʦʛʦ ʧʝʨʝʨʽʟʫ ʧʣʦʱʠʥʦʶ. 
ʇʦʙʫʜʫʚʘʪʠ ʧʽʨʘʤʽʜʫ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ ʨʽʚʥʦʙʽʯʥʘ ʪʨʘʧʝʮʽʷ ʟ ʦʩ-

ʥʦʚʘʤʠ 2 ʩʤ ʽ 10 ʩʤ, ʚʠʩʦʪʦʶ ʪʨʘʧʝʮʽʾ 5 ʩʤ. ɺʽʜʦʤʦ, ʱʦ ʚʝʨʰʠʥʘ ʧʽʨʘʤʽ-
ʜʠ ʧʨʦʝʢʪʫʻʪʴʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʙʽʣʴʰʦʾ ʦʩʥʦʚʠ ʪʨʘʧʝʮʽʾ. ɺʠʩʦʪʘ ʧʽʨʘʤʽʜʠ 
ʨʽʚʥʘ 6 ʩʤ. ʊʦʯʢʘ ʄ ʣʝʞʠʪʴ ʥʘ ʙʽʯʥʦʤʫ ʨʝʙʨʽ ʧʽʨʘʤʽʜʠ, ʱʦ ʟôʻʜʥʫʻ ʚʝʨ-
ʰʠʥʫ ʟ ʢʽʥʮʝʤ ʙʽʣʴʰʦʾ ʦʩʥʦʚʠ, ʽ ʜʽʣʠʪʴ ʨʝʙʨʦ ʫ ʚʽʜʥʦʰʝʥʥʽ 1:2, ʧʦʯʠʥʘ-
ʶʯʠ ʚʽʜ ʚʝʨʰʠʥʠ ʧʽʨʘʤʽʜʠ. ʏʝʨʝʟ ʪʦʯʢʫ ʄ ʪʘ ʩʝʨʝʜʠʥʠ ʙʽʯʥʠʭ ʨʝʙʝʨ ʪʨʘ-
ʧʝʮʽʾ ʧʨʦʚʝʜʝʥʦ ʧʣʦʱʠʥʫ. ɿʥʘʡʪʠ ʦʙôʻʤ ʧʽʨʘʤʽʜʠ, ʧʣʦʱʫ ʽ ʧʝʨʠʤʝʪʨ 
ʫʪʚʦʨʝʥʦʛʦ ʧʝʨʝʨʽʟʫ. ɺʠʢʦʥʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʚʨʫʯʥʫ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 
GRAN-3D. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱʽ ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʦʶ ʧʣʦʱʽ ʦʨʪʦ-
ʛʦʥʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ. ʆʙʯʠʩʣʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ ʦʙôʻʤʠ ʫʪʚʦʨʝʥʠʭ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʠʥʫ ʯʘʩʪʠʥ ʧʽʨʘʤʽʜʠ. 
ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʧʽʨʘʤʽʜʠ ʚʨʘʭʦʚʫʻʤʦ, ʱʦ ʚʝʨʰʠʥʘ ʧʽʨʘʤʽʜʠ ʧʨʦʝʢʪʫ-

ʻʪʴʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʙʽʣʴʰʦʾ ʦʩʥʦʚʠ, ʪʦʤʫ ʧʣʦʱʠʥʘ, ʚ ʷʢʽʡ ʨʦʟʤʽʱʝʥʘ ʙʽʯʥʘ 
ʛʨʘʥʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦʚʠ. ɿʨʫʯʥʦ ʦʩʥʦʚʫ ʚʠʩʦʪʠ ʩʫ-
ʤʽʩʪʠʪʠ ʟ ʧʦʯʘʪʢʦʤ ʢʦʦʨʜʠʥʘʪ, ʘ ʙʽʣʴʰʫ ʦʩʥʦʚʫ ʪʨʘʧʝʮʽʾ ʨʦʟʪʘʰʫʚʘʪʠ 
ʚʟʜʦʚʞ ʦʩʽ ʦʨʜʠʥʘʪ. ʊʦʜʽ ʤʝʥʰʘ ʦʩʥʦʚʘ ʪʨʘʧʝʮʽʾ ʙʫʜʝ ʨʦʟʪʘʰʦʚʘʥʘ ʫ 
ʧʣʦʱʠʥʽ ʆʭʫ. ɺʠʟʥʘʯʠʚʰʠʩʴ ʟ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʧʽʨʘʤʽʜʠ, ʦʪʨʠʤʘʻʤʦ ʢʦ-
ʦʨʜʠʥʘʪʠ ʾʾ ʚʝʨʰʠʥ (ʨʠʩ. 1.60). ʆʩʢʽʣʴʢʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʟ ʦʧʫʢʣʠʤ ʤʥʦʛʦ-
ʛʨʘʥʥʠʢʦʤ, ʪʦ ʜʣʷ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʘʪʥʴʦ ʚʢʘʟʘʪʠ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ 5, 
ʢʽʣʴʢʽʩʪʴ ʪʨʠʢʫʪʥʠʭ ʛʨʘʥʝʡ 6 (ʪʨʘʧʝʮʽʶ ʨʦʟʙʠʪʠ ʥʘ ʜʚʘ ʪʨʠʢʫʪʥʠʢʠ), ʘ 
ʧʦʪʽʤ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʦʶ ʉʬʦʨʤʫʚʘʪʠ ʛʨʘʥʽ ʦʧʫʢʣʦʛʦ ʦʙôʻʢʪʘ. ʄʦ-
ʜʝʣʴ ʧʽʨʘʤʽʜʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.61. 

https://drive.google.com/open?id=1ULpwFdsXoVZqLDIS8179evDZ_aaEsqen
https://drive.google.com/open?id=1ULpwFdsXoVZqLDIS8179evDZ_aaEsqen
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ʈʠʩ. 1.61. ʄʦʜʝʣʴ ʧʽʨʘʤʽʜʠ, ʚ ʦʩʥʦʚʽ ʷʢʦʾ ʣʝʞʠʪʴ ʨʽʚʥʦʙʽʯʥʘ ʪʨʘʧʝʮʽʷ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ ʧʦʜʽʣʫ ʚʽʜʨʽʟʢʘ ʚ ʟʘʜʘʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʚʠ-
ʟʥʘʯʘʻʤʦ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ʄ(0; 5/3; 4) ʪʘ ʩʝʨʝʜʠʥ ʙʽʯʥʠʭ ʨʝʙʝʨ ʪʨʘʧʝʮʽʾ 
ʂ(2.5; -3; 0); L(2.5; 3; 0). ʂʦʨʠʩʪʫʶʯʠʩʴ ʧʦʩʣʫʛʦʶ ʆʙôʻʢʪ \ ʉʪʚʦʨʠʪʠ ʟ 
ʝʢʨʘʥʘ, ʙʫʜʫʻʤʦ ʧʣʦʱʠʥʫ ʯʝʨʝʟ ʟʘʟʥʘʯʝʥʽ ʪʦʯʢʠ. ʑʦʙ ʧʦʙʫʜʫʚʘʪʠ ʧʝʨʝ-
ʨʽʟ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʣʫʛʫ ʧʨʦʛʨʘʤʠ ʆʧʝʨʘʮʽʾ \ ɺʠʢʦʥʘʪʠ ʧʝʨʝʨʽʟ ʽ 
ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʫʶʪʴ ʫ ʧʦʣʽ ʟʦʙʨʘʞʝʥʥʷ ʧʣʦʱʠʥʫ ʧʝʨʝʨʽʟʫ ʪʘ ʧʽʨʘʤʽʜʫ. 
ɺʦʜʥʦʯʘʩ ʩʪʚʦʨʶʻʪʴʩʷ ʣʘʤʘʥʘ ï ʢʦʥʪʫʨ ʧʝʨʝʨʽʟʫ ʪʘ ʜʚʘ ʥʦʚʠʭ ʦʙôʻʢʪʠ-
ʤʥʦʛʦʛʨʘʥʥʠʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʘʩʪʠʥʘʤ ʧʽʨʘʤʽʜʠ ʫ ʨʽʟʥʠʭ ʧʽʚʧʨʦʩʪʦ-
ʨʘʭ ʚʽʜʥʦʩʥʦ ʧʣʦʱʠʥʠ ʧʝʨʝʨʽʟʫ. ʋ ʧʦʣʽ ʟʚʽʪʫ ʟôʷʚʣʷʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʧʣʦʱʽ 
ʧʝʨʝʨʽʟʫ 22.01 ʢʚ. ʦʜ. ʆʙôʻʤ ʧʽʨʘʤʽʜʠ ʽ ʢʦʞʥʦʾ ʟ ʯʘʩʪʠʥ ʤʦʞʥʘ ʚʠʧʠʩʘʪʠ 
ʟ ʧʦʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʱʦ ʩʚʽʪʣʦʚʠʡ ʢʫʨʩʦʨ ʫ ʧʝʨʝʣʽʢʫ ʦʙôʻʢʪʽʚ ʚʩʪʘ-
ʥʦʚʠʪʠ ʥʘ ʮʝʡ ʦʙôʻʢʪ. V= 60 ʢʫʙ. ʦʜ., V1 = 27,8 ʢʫʙ. ʦʜ.,V2 = 32,2 ʢʫʙ. ʦʜ. 

18. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʜʦ ʪʝʤʠ çɼʝʢʘʨʪʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʚ 
ʧʨʦʩʪʦʨʽè: 1) ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ 
ɸ(1, 3, 0), ɺ(4, -1, 2)  ̔ʉ(3, 0, 1); 2) ʟʥʘʡʪʠ ʚʽʜʩʪʘʥʴ ʜʦ ʮʽʻʾ ʧʣʦʱʠʥʠ ʚʽʜ 
ʪʦʯʢʠ D(4, 3, 0); 3) ʟʘʧʠʩʘʪʠ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʘ-

https://drive.google.com/open?id=1ULpwFdsXoVZqLDIS8179evDZ_aaEsqen
https://drive.google.com/open?id=1ULpwFdsXoVZqLDIS8179evDZ_aaEsqen
https://drive.google.com/open?id=1ULpwFdsXoVZqLDIS8179evDZ_aaEsqen
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ʥʫ ʪʦʯʢʫ ʽ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʧʣʦʱʠʥʠ ɸɺʉ. 
ʑʦʙ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʦʙʠʨʘʻʤʦ ʧʫʥʢʪ ʤʝʥʶ ʆʙôʻʢʪ \ 

ʉʪʚʦʨʠʪʠ \ ʇʣʦʱʠʥʘ ʪʘ ʟʘʧʠʩʫʻʤʦ ʢʦʦʨʜʠʥʘʪʠ ʟʘʜʘʥʠʭ ʪʦʯʦʢ. ʋ ʟʚʽʪʽ 

ʧʨʦʯʠʪʘʻʤʦ ʩʢʣʘʜʝʥʝ ʨʽʚʥʷʥʥʷ: 00,41z-0,41ʫ0,82ʭ =+ . ɹʫʜʫʻʤʦ ʪʦʯʢʫ 

D (ʆʙôʻʢʪ \ ʉʪʚʦʨʠʪʠ \ ʊʦʯʢʘ). ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʩʪʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻ-
ʤʦ ʧʦʩʣʫʛʫ ʆʙʯʠʩʣʝʥʥʷ \ ɺʽʜʩʪʘʥʴ \ ʄʽʞ ʪʦʯʢʦʶ ʽ ʧʣʦʱʠʥʦʶ ʽ ʚʢʘʟʫʻʤʦ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʠʪʽʚ ʧʨʦʛʨʘʤʠ ʥʘ ʪʦʯʢʫ ʽ ʥʘ ʧʣʦʱʠʥʫ ɸɺʉ. ʑʦʙ ʩʢʣʘʩ-
ʪʠ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ ɸɺʉ, ʧʨʠʛʘʜʫʻʤʦ ʫʤʦʚʫ ʧʘʨʘʣʝʣʴ-
ʥʦʩʪʽ: ʧʨʦʧʦʨʮʽʡʥʽ ʢʦʦʨʜʠʥʘʪʠ ʥʦʨʤʘʣʴʥʠʭ ʚʝʢʪʦʨʽʚ. ɺʠʧʠʩʫʻʤʦ ʢʦʦʨ-
ʜʠʥʘʪʠ ʚʝʢʪʦʨʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʜʦ ɸɺʉ (82, 41, ï41) ; ʩʢʣʘʜʘʻʤʦ 
ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʘʢʪʠʚʽʟʫʚʘʚʰʠ ʧʫʥʢʪ ʤʝʥʶ ʆʙôʻʢʪ \ ʉʪʚʦʨʠʪʠ \ 
ʇʣʦʱʠʥʘ \ ʊʦʯʢʘ ʽ ʚʝʢʪʦʨ ʥʦʨʤʘʣʽ. 
 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ɺʠʢʦʥʘʪʠ ʨʦʟʛʣʷʥʫʪʽ ʚ ʧ.1.5.4 ʟʘʚʜʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN-3D. 
2. ɼʣʷ ʧʨʘʚʠʣʴʥʦʾ 5-ʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ ABCDEF (ʪʦʯʢʘ ɸ ï ʚʝʨʰʠʥʘ 

ʧʽʨʘʤʽʜʠ), ʙʽʯʥʝ ʨʝʙʨʦ ʷʢʦʾ 10, ʘ ʧʣʦʱʘ ʦʩʥʦʚʠ ʜʦʨʽʚʥʶʻ 38 ʢʚ.ʦʜ., ʦʙʯʠ-
ʩʣʠʪʠ ʚʠʩʦʪʫ; ʨʘʜʽʫʩ ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʦʩʥʦʚʠ ʢʦʣʘ; ʨʘʜʽʫʩ ʚʧʠʩʘʥʦʛʦ ʚ 
ʦʩʥʦʚʫ ʢʦʣʘ; ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʝʨʰʠʥʘʤʠ B ʽ D; ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʝʨʰʠʥʘʤʠ C ʽ 
F; ʢʫʪ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʙʽʯʥʠʤʠ ʛʨʘʥʷʤʠ; ʢʫʪ ʤʽʞ ʙʽʯʥʦʶ ʛʨʘʥʥʶ ʽ ʧʣʦʱʠ-
ʥʦʶ ʦʩʥʦʚʠ; ʢʫʪ ʤʽʞ ʩʫʩʽʜʥʽʤʠ ʙʽʯʥʠʤʠ ʨʝʙʨʘʤʠ; ʢʫʪ ʥʘʭʠʣʫ ʙʽʯʥʦʛʦ 
ʨʝʙʨʘ ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦʚʠ. 

3. ɿʥʘʡʪʠ ʧʣʦʱʫ ʙʽʯʥʦʾ ʛʨʘʥʽ ʧʨʘʚʠʣʴʥʦʾ 6-ʢʫʪʥʦʾ ʟʨʽʟʘʥʦʾ ʧʽʨʘʤʽʜʠ, ʚʠ-
ʩʦʪʘ ʷʢʦʾ 4, ʩʪʦʨʦʥʘ ʚʝʨʭʥʴʦʾ ʦʩʥʦʚʠ ʜʦʨʽʚʥʶʻ 1.5, ʘ ʧʣʦʱʘ ʥʠʞʥʴʦʾ 15 ʢʚ. ʦʜ. 

4. ʆʙʯʠʩʣʠʪʠ ʧʣʦʱʫ ʙʽʯʥʠʭ ʛʨʘʥʝʡ ʧʨʷʤʦʛʦ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʚʠʩʦʪʘ ʷʢʦ-
ʛʦ 30 ʩʤ, ʘ ʜʽʘʛʦʥʘʣʽ ʦʩʥʦʚʠ ʜʦʚʞʠʥʦʶ 10 ʩʤ ʪʘ 13 ʩʤ ʫʪʚʦʨʶʶʪʴ ʢʫʪ 17

0
. 

5. ɼʽʙʨʘʪʠ ʜʦ ʫʨʦʢʫ ʟʘʚʜʘʥʥʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN-
3D. ʗʢʽ ʟ ʷʢʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ ʜʦʮʽʣʴʥʦ ʨʦʟʚʠʚʘʪʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʫ? ʗʢ ʮʝ ʢʨʘʱʝ ʟʜʽʡʩʥʶʚʘʪʠ? 

 

1.6. ʉʠʩʪʝʤʘ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra 

1.6.1. ʄʦʜʫʣʴ ɻʝʦʤʝʪʨʽʷ. ʆʩʥʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʧʨʠʢʣʘʜʠ ʧʦʙʫʜʦʚ.  

GeoGebra
1
 ï ʮʝ ʚʽʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʠʩʪʝʤʘ ʜʠʥʘʤʽʯʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ ʜʣʷ ʚʩʽʭ ʨʽʚʥʽʚ ʦʩʚʽʪʠ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʢʨʽʤ ʨʦʟʜʽʣʽʚ ʛʝ-
ʦʤʝʪʨʽʾ, ʘʣʛʝʙʨʠ, ʪʘʙʣʠʮʴ, ʛʨʘʬʽʢʽʚ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʘʢʦʞ ʙʣʦʢʠ 
ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʽ ʩʪʘʪʠʩʪʠʢʠ ʚ ʦʜʥʦʤʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʘʢʝʪʽ. ʊʦʤʫ ʟʘʩʽʙ ʤʦʞʝ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝ-
ʤʘʪʠʢʠ ʫ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ, ʪʘʢ ʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʘʥʘʣʽʪʠʯ-
ʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʪʦʜʠʢʠ 
ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ.  

                                                        
1 ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ʨʦʟʨʦʙʥʠʢʽʚ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra ï Dynamic 

MathematicsforEveryone. ï ʈʝʞʠʤ  ʜʦʩʪʫʧʫ:  https://www.geogebra.org/. 

https://www.geogebra.org/
https://www.geogebra.org/
https://www.geogebra.org/
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GeoGebra ʟʘʚʦʶʚʘʣʘ ʢʽʣʴʢʘ ʦʩʚʽʪʥʽʭ ʥʘʛʦʨʦʜ ʚ ɭʚʨʦʧʽ ʽ ʉʐɸ. ɿʘʩʽʙ 
ʜʦʩʪʫʧʥʠʡ ʥʘ ʙʘʛʘʪʴʦʭ ʤʦʚʘʭ ʜʣʷ ʤʽʣʴʡʦʥʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽ-
ʪʫ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ http://geogebra.org), ʫ ʪʦʤʫ ʯʠʩʣʽ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʫʢʨʘ-
ʾʥʩʴʢʦʶ ʪʘ ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʘʤʠ. GeoGebra ʤʘʻ ʣʝʛʢʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 
ʽʥʪʝʨʬʝʡʩ ʽ ʧʦʪʫʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʙʩ-
ʪʨʘʢʮʽʡ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʩʽʙ, ʚʠʢʣʘʜʘʯ/ʚʯʠʪʝʣʴ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʽʥʪʝ-
ʨʘʢʪʠʚʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ʂʦʤʘʥʜʠ ʚ ʩʠʩʪʝʤʽ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘ-
ʪʠʢʠ ʟʛʨʫʧʦʚʘʥʽ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ (ʦʙʣʘʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʙʦ ʥʘʚʯʘʣʴʥʦʶ 
ʜʠʩʮʠʧʣʽʥʦʶ): ʄʘʪʝʤʘʪʠʯʥʽ ʬʫʥʢʮʽʾ, GeoGebra, ɸʣʛʝʙʨʘ, ɺʝʢʪʦʨʠ ʪʘ 
ʄʘʪʨʠʮʽ, ɻʝʦʤʝʪʨʽʷ, ɼʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘ, ʁʤʦʚʽʨʥʽʩʪʴ, ʂʦʤʘʥʜʠ 
ʦʧʪʠʤʽʟʘʮʽʾ, ʃʦʛʽʢʘ, ʉʧʠʩʦʢ, ʉʪʘʪʠʩʪʠʢʘ, ʊʘʙʣʠʮʽ, ʌʫʥʢʮʽʾ. 
ʅʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ GeoGebra ʧʦʜʘʥʦ ʦʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʦʜʫʢʪ, 

ʨʦʟʤʽʱʝʥʠʡ ʽʥʩʪʘʣʷʮʽʡʥʠʡ ʬʘʡʣ ʜʣʷ ʥʘʡʥʦʚʽʰʠʭ ʚʝʨʩʽʡ GeoGebra: ʜʣʷ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷ ʥʘ ʇʂ ʟ ʆʉ Windows, Mac OS X, Linux.  ɿôʷʚʠʣʠʩʷ ʜʦʜʘʪʢʠ ʜʣʷ 
ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ɻʝʦʤʝʪʨʽʷ, ɻʨʘʬʽʯʥʠʡ ʢʘʣʴʢʫʣʷʪʦʨ, 3D-ɻʨʘʬʽʢʘ, ʅʘʫ-
ʢʦʚʠʡ ʢʘʣʴʢʫʣʷʪʦʨ (ʨʠʩ.1.62). GeoGebra ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʚʽʢʥʽ 
ʚʝʙ-ʙʨʘʫʟʝʨʘ, ʙʝʟ ʽʥʩʪʘʣʷʮʽʾ ʥʘ ʇʂ, ʥʘ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʘʭ. 

 

ɹʽʣʴʰʝ ʧʨʦ GeoGebra ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʦʩʠʣʘʥʥʷʤʠ 
Learn GeoGebra Classic https://www.geogebra.org/m/XUv5mXTm 
Learn GeoGebra Calculator https://www.geogebra.org/m/aWhYSpvy 
Learn GeoGebra Geometry  https://www.geogebra.org/m/DmVNbn2V 
Learn GeoGebra Graphing Calculator  https://www.geogebra.org/m/vd6UC685. 

 
ʈʠʩ. 1. 62. ʂʦʧʽʷ ʚʝʙ-ʩʪʦʨʽʥʢʠ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ GeoGebra. 

https://www.geogebra.org/
http://geogebra.org/
https://www.geogebra.org/
https://www.geogebra.org/geometry
https://www.geogebra.org/graphing
https://www.geogebra.org/3d
https://www.geogebra.org/calculator
https://www.geogebra.org/calculator
https://www.geogebra.org/m/XUv5mXTm
https://www.geogebra.org/m/aWhYSpvy
https://www.geogebra.org/m/DmVNbn2V
https://www.geogebra.org/m/vd6UC685
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ʑʝ ʦʜʥʘ ʟ ʧʝʨʝʚʘʛ GeoGebra ʪʘ, ʱʦ ʫ ʚʢʣʘʜʮʽ ʈʝʩʫʨʩʠ ʨʦʟʤʽʱʝʥʦ ʥʠʟʢʫ 
ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʧʽʜʨʫʯʥʠʢʠ, ʩʪʘʪʪʽ, ʛʦʪʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 
ʥʘʦʯʥʦʩʪʽ. ʅʘ ʩʘʡʪʽ ʧʦʜʘʻʪʴʩʷ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʢʦʤʘʥʜ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ 
GeoGebra, ʧʨʠʢʣʘʜʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ [4], [5], [3]. ʇʨʠ ʮʴʦʤʫ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ  
ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʜʽʣʠʪʠʩʷ ʩʚʦʾʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʥʘ ʩʪʦʨʽʥʮʽ 
ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ ï GeoGebraTube. ʎʝ ʮʝ ʩʚʦʻʨʽʜʥʠʡ ʬʘʡʣʦʦʙʤʽʥʥʠʢ, ʦʩʦʙ-
ʣʠʚʽʩʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʪʚʦʨʝʥʽ ʜʠʥʘʤʽʯʥʽ çʽʥʪʝʨʘʢʪʠʚʥʽè ʢʦʥʩ-
ʪʨʫʢʮʽʾ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʥʘ ʇʂ, ʷʢʱʦ ʚʦʥʠ ʙʫʜʫʪʴ ʚʠʢʦ-
ʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʘʤʝ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʬʦʨʤʽ ʙʝʟ ʟʤʽʥ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʜʦʩʪʘʪʥʴʦ ʚʽʜʢʨʠʪʠ ʇʝʨʝʛʣʷʥʫʪʠ ʘʨʢʫʰ ʫ ʚʽʢʥʽ ʙʨʘʫʟʝʨʘ ʷʢ ʚʝʙ-ʩʪʦʨʽʥʢʫ, 
ʤʦʞʥʘ ʜʠʥʘʤʽʯʥʦ ʨʫʭʘʪʠ ʤʦʜʝʣʴ, ʟʤʽʥʶʚʘʪʠ ʚʭʽʜʥʽ ʜʘʥʥʽ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 
ʟʘʣʠʰʘʪʠ ʢʦʤʝʥʪʘʨʽ ʜʦ ʤʘʪʝʨʽʘʣʽʚ GeoGebraTube. ɭ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ 
ʚʣʘʩʥʫ GeoGebraBook ï ʧʘʧʢʫ, ʫ ʷʢʫ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʦʙʨʘʥʽ ʤʘʪʝʨʽʘʣʠ, 
ʩʪʚʦʨʶʚʘʪʠ ʧʽʜʧʘʧʢʠ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʧʫʙʣʽʢʫʚʘʪʠ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠ-
ʩʪʫʚʘʥʥʷ ʛʨʫ, ʢʦʣʝʢʮʽʶ ʥʘʦʯʥʦʩʪʝʡ (ʨʦʟʨʦʙʦʢ), ʧʨʘʢʪʠʢʫ, ʨʦʟʨʦʙʢʫ ʫʨʦʢʫ, 
ʜʦ ʷʢʦʾ ʤʦʞʥʘ ʚʢʣʶʯʘʪʠ ʪʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʦʙôʻʢʪʠ GeoGebra, ʚʝʙ-
ʩʪʦʨʽʥʢʠ, ʧʠʪʘʥʥʷ, ʚʽʜʝʦ, ʟʦʙʨʘʞʝʥʥʷ ʪʘ pdf-ʬʘʡʣʠ, ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ.   
ʇʨʦʙʣʝʤʘʤ ʚʠʢʦʨʠʩʪʘʥʥʷ GeoGebra ʧʨʠʩʚʷʯʝʥʦ ʥʠʟʢʫ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʨʦʟʨʦʙʦʢ ɺ. ʄ. ʈʘʢʫʪʠ [51], ɺ. ɸ. ʉʠʜʦʨʫʢʘ [56], ʆ. ɺ. ʉʝʤʝʥʽʭʽʥʦʾ [53], 
ʄ. ɻ. ɼʨʫʰʣʷʢ [53] ʪʘ ʽʥ. ɿ ʥʘʰʠʤʠ ʥʘʨʦʙʢʘʤʠ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟʘ 
ʧʫʙʣʽʢʘʮʽʷʤʠ [32], [33], ʜʦʙʽʨʢʦʶ ʤʘʪʝʨʽʘʣʽʚ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 
ʢʫʨʩʫ [36], ʜʦʙʽʨʢʦʶ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʩʘʡʪʽ GeoGebra ʟʘ ʧʨʦʬʽʣʝʤ, ʜʦʙʽʨʢʘ-
ʤʠ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra ʪʘ ʽʥ. 
ʄʘʪʝʨʽʘʣʘʤʠ ʟ GeoGebraTube ʤʦʞʥʘ ʜʽʣʠʪʠʩʷ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝ-

ʞ:̔ Facebook, Twitter ʪʘ ʚʽʜʧʨʘʚʣʷʪʠ ʥʘ ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ, ʟʘʚʘʥʪʘʞʫʚʘ-
ʪʠ ʥʘ GoogleDrive. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʚʠʩʦʢʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʝʜʘʛʦ-
ʛʦʤ ʪʘ ʫʯʥʷʤʠ ʫ ʥʝʬʦʨʤʘʣʴʥʽʡ ʦʙʩʪʘʥʦʚʮʽ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡ-
ʥʦʾ ʢʫʣʴʪʫʨʠ, ʷʢʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 
ʇʝʨʝʡʜʝʤʦ ʜʦ ʨʦʟʛʣʷʜʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʣʘʩʠʯʥʦʾ GeoGebra (ʨʠʩ. 

1.63). ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʟʘʩʪʦʩʦʚʥʘ ʽ ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ ɻʝʦʤʝʪʨʽʷ.  

 
ʈʠʩ. 1. 63. ɺ̔ ʢʥʦ ʟʘʩʦʙʫ GeoGebra Classic, QR-ʢʦʜ ʧʦʩʽʙʥʠʢʘ 

https://www.geogebra.org/materials
https://www.geogebra.org/m/su5ywtxw
https://www.geogebra.org/m/gqpk8yfu
https://moodle.kdpu.edu.ua/course/view.php?id=40
https://moodle.kdpu.edu.ua/course/view.php?id=40
https://moodle.kdpu.edu.ua/course/view.php?id=40
https://kdpu.edu.ua/matematyky-ta-metodyky-ii-navchannia/zahalna-informatsiia/abituriientu/7381-matematyka-u-smartfoni.html
https://kdpu.edu.ua/matematyky-ta-metodyky-ii-navchannia/zahalna-informatsiia/abituriientu/7381-matematyka-u-smartfoni.html
https://www.geogebra.org/classic
https://www.geogebra.org/geometry
https://www.geogebra.org/m/gqpk8yfu
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ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʽʥʩʪʨʫʤʝʥʪʽʚ GeoGebra ʥʘʣʝʞʘʪʴ ʇʝʨʝʤʽʱʝʥʥʷ, ʇʦʚʦ-
ʨʦʪ ʥʘʚʢʦʣʦ ʪʦʯʢʠ ʪʘ ɿʘʧʠʩʘʪʠ ʫ ʪʘʙʣʠʮʶ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʪʦʯʦʢ ʚʠʢʦʨʠʩʪʦ-
ʚʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʅʦʚʘ, ʅʘ ʦʙôʻʢʪʽ, ʇʨʠʻʜʥʘʪʠ/ʚʽʜô̒ ʜʥʘʪʠ ʪʦʯʢʫ, ʇʝʨʝʪʠʥ 
ʜʚʦʭ ʦʙôʻʢʪʽʚ, ʉʝʨʝʜʥʷ ʪʦʯʢʘ ʘʙʦ ʮʝʥʪʨ, ʂʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ (ʈʠʩ. 1.64). 

  
ʈʠʩ. 1. 64. ʊʦʯʢʠ. 

 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʣʽʥʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ ʽʥʩʪʨʫʤʝʥʪʠ: ʇʨʷʤʘ 
ʯʝʨʝʟ ʜʚʽ ʪʦʯʢʠ, ɺ̔ ʜʨʽʟʦʢ ʽʟ ʟʘʜʘʥʠʤʠ ʢʽʥʮʷʤʠ, ɺ̔ ʜʨʽʟʦʢ ʟ ʬʽʢʩʦʚʘʥʦʶ 
ʜʦʚʞʠʥʦʶ, ʇʨʦʤʽʥʴ ʟʘ ʧʦʯʘʪʢʦʤ ʧʨʦʤʝʥʷ ʽ ʪʦʯʢʦʶ ʥʘ ʧʨʦʤʝʥʽ, ʃʘʤʘʥʘ ʟ 
ʚʝʨʰʠʥʘʤʠ ʫ ʟʘʜʘʥʠʭ ʪʦʯʢʘʭ, ɺʝʢʪʦʨ ʟʘ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ï ʧʦʯʘʪʢʦʤ ʽ 
ʢʽʥʮʝʤ; ɺ̔ ʜʢʣʘʜʘʥʥʷ ʚʽʜ ʪʦʯʢʠ ʚʝʢʪʦʨʘ, ʨʽʚʥʦʛʦ ʜʘʥʦʤʫ) (ʈʠʩ. 1.65). 

  
ʈʠʩ. 1. 65. ʃʽʥʽʷ. 

ʋ ʩʠʩʪʝʤʽ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ GeoGebra ʨʦʟʛʣʷʜʘʶʪʴ ʪʘʢʽ ʧʨʷʤʽ: 
ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʘ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦʯʢʫ ʽ ʧʝʨʧʝʥʜʠ-
ʢʫʣʷʨʥʘ ʜʦ ʟʘʜʘʥʦʾ ʧʨʷʤʦʾ; ʇʘʨʘʣʝʣʴʥʘ ʧʨʷʤʘ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʜʘ-
ʥʫ ʪʦʯʢʫ ʽ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʟʘʜʘʥʦʾ ʧʨʷʤʦʾ; ʉʝʨʝʜʠʥʥʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʟʘ-
ʜʘʥʦʛʦ ʚʽʜʨʽʟʢʘ; ɹʽʩʝʢʪʨʠʩʘ ʢʫʪʘ; ɼʦʪʠʯʥʘ ʜʦ ʢʦʣʘ; ʇʦʣʷʨʘ, ʜʽʘʤʝʪʨ 
ʢʦʣʘ; ɸʧʨʦʢʩʠʤʘʮʽʷ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ; ʃʦʢʫʩ) (ʈʠʩ. 1.66).  

 

  
ʈʠʩ. 1. 66. ʇʨʷʤʘ. 
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ʄʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʜʦʚʽʣʴʥʠʡ ʄʥʦʛʦʢʫʪʥʠʢ, ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʚʰʠ 
ʡʦʛʦ ʚʝʨʰʠʥʠ; ʇʨʘʚʠʣʴʥʠʡ ʤʥʦʛʦʢʫʪʥʠʢ, ʚʢʘʟʘʚʰʠ ʜʚʽ ʩʫʩʽʜʥʽ ʚʝʨʰʠʥʠ ʽ 
ʢʽʣʴʢʽʩʪʴ ʩʪʦʨʽʥ; ɾʦʨʩʪʢʠʡ ʤʥʦʛʦʢʫʪʥʠʢ, ʚʢʘʟʘʚʰʠ ʡʦʛʦ ʚʝʨʰʠʥʠ (ʥʘ-
ʚʢʦʣʦ ʧʝʨʰʦʾ ʚʝʨʰʠʥʠ ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ, ʟʘ ʜʨʫʛʫ ʚʝʨʰʠʥʫ ʧʝʨʝʤʽʱʫʚʘ-
ʪʠ); ɺʝʢʪʦʨʥʠʡ ʤʥʦʛʦʢʫʪʥʠʢ ʜʣʷ ʷʢʦʛʦ ʪʦʯʢʠ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʧʝʨʰʦʾ ʦʪʨʠ-
ʤʫʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ ʚʝʢʪʦʨ (ʈʠʩ. 1.67). 

  
ʈʠʩ. 1. 67. ʄʥʦʛʦʢʫʪʥʠʢ. 

 

 ʋ ʩʝʨʝʜʦʚʠʱʽ GeoGebra ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʂʦʣʦ ʟʘ ʮʝʥʪʨʦʤ ʽ ʪʦʯ-
ʢʦʶ ʥʘ ʢʦʣʽ, ʂʦʣʦ ʟʘ ʮʝʥʪʨʦʤ ʪʘ ʨʘʜʽʫʩʦʤ, ʧʨʠ ʮʴʦʤʫ ʨʘʜʽʫʩ ʟʘʜʘʶʪʴ 
ʚʝʣʠʯʠʥʦ ʁ (ʈʠʩ. 1.68). ʆʙʨʘʚʰʠ ʎʠʨʢʫʣʴ, ʚʢʘʟʫʶʪʴ ʢʽʥʮʽ ʚʽʜʨʽʟʢʘ, ʱʦ 
ʟʘʜʘʶʪʴ ʨʘʜʽʫʩ ʽ ʮʝʥʪʨ ʢʦʣʘ. ɹʫʜʫʶʪʴ ʂʦʣʦ ʟʘ ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ, ʱʦ ʥʝ 
ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ, ʘ ʪʘʢʦʞ ʜʫʛʠ ʽ ʩʝʢʪʦʨ. 

 
ʈʠʩ. 1. 68. ʂʦʣʦ, ʜʫʛʘ, ʩʝʢʪʦʨ. 

 

ʋ GeoGebra ʙʫʜʫʶʪʴ ʢʨʠʚʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ (ʈʠʩ. 1.69): ɽʣʽʧʩ ʟʘ ʬʦ-

ʢʫʩʘʤʠ ʽ ʪʦʯʢʦʶ ʥʘ ʝʣʽʧʩʽ, ɻ̔ ʧʝʨʙʦʣʫ ʟʘ ʬʦʢʫʩʘʤʠ ʽ ʪʦʯʢʦʶ ʥʘ ʛʽʧʝʨʙʦʣʽ, 

ʇʘʨʘʙʦʣʫ ʟʘ ʬʦʢʫʩʦʤ ʽ ʧʨʷʤʦʶ,  ʂʦʥʽʢʫ ʟʘ ʧôʷʪʴʤʘ ʪʦʯʢʘʤʠ. 

 
ʈʠʩ. 1. 69. ʂʨʠʚʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

 

ʋ ʩʠʩʪʝʤʽ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʥʠʟʢʫ ʦʙʯʠʩʣʝʥʴ, 
ʧʦʚôʷʟʘʥʠʭ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʙʫʜʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ. ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʦʙʯʠʩ-
ʣʠʪʠ ʚʝʣʠʯʠʥʫ ʧʦʙʫʜʦʚʘʥʦʛʦ ʢʫʪʘ, ʦʙʨʘʚʰʠ ʽʥʩʪʨʫʤʝʥʪ ʂʫʪ ʽ ʧʦʩʣʽʜʦʚʥʦ 
ʚʢʘʟʘʚʰʠ ʪʦʯʢʫ ʥʘ ʩʪʦʨʦʥʽ ʢʫʪʘ, ʚʝʨʰʠʥʫ ʢʫʪʘ, ʪʦʯʢʫ ʥʘ ̔ʥʰʽʡ ʩʪʦʨʦʥʽ ʢʫʪʘ. 
ɺʢʘʟʘʚʰʠ ʥʘʧʨʷʤ ʽ ʚʝʣʠʯʠʥʫ ʢʫʪʘ, ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʂʫʪ ʟʘʜʘʥʦʾ ʚʝʣʠʯʠ-
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ʥʠ. ʄʦʞʝʤʦ ʦʙʯʠʩʣʠʪʠ ʜʦʚʞʠʥʫ ʟʘʜʘʥʦʛʦ ʚʽʜʨʽʟʢʘ ʯʠ ʧʣʦʱʫ ʧʦʙʫʜʦʚʘʥʦʾ 
ʧʣʦʩʢʦʾ ʬʽʛʫʨʠ, ʢʫʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫ ʨʽʚʥʷʥʥʽ ʧʨʷʤʦʾ ʪʦʱʦ (ʈʠʩ. 1.70).  

 
ʈʠʩ. 1. 70. ɯʥʩʪʨʫʤʝʥʪʠ ʦʙʯʠʩʣʝʥʥʷ. 

 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ GeoGebra ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʥʠʟʢʫ ʛʝʦʤʝʪʨʠʯʥʠʭ 
ʧʝʨʝʪʚʦʨʝʥʴ ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʧʦʣʦʪʥʽ ʦʙôʻʢʪʽʚ. ʉʝʨʝʜ ʧʨʦʧʦʥʦʚʘʥʠʭ ʽʥ-

ʩʪʨʫʤʝʥʪʽʚ ʥʘʩʪʫʧʥʽ: ʉʠʤʝʪʨʽʷ ʚʽʜʥʦʩʥʦ ʧʨʷʤʦʾ, ʉʠʤʝʪʨʽʷ ʚʽʜʥʦʩʥʦ ʪʦ-

ʯʢʠ, ɯʥʚʝʨʩʽʷ, ʇʦʚʦʨʦʪ ʥʘʚʢʦʣʦ ʪʦʯʢʠ, ʧʘʨʘʣʝʣʴʥʝ ʧʝʨʝʥʝʩʝʥʥʷ, ɻʦʤʦ-
ʪʝʪʽʷ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ (ʈʠʩ. 1.71). ɯʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʜʫʞʝ 
ʧʨʦʩʪʠʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʙʝʟʧʝʯʝʥʝ ʢʦʥʪʝʢʩʪʥʦʶ 

ʧʽʜʢʘʟʢʦʶ, ʪʦʤʫ ʥʝʤʘ ʧʦʪʨʝʙʠ ʜʝʪʘʣʽʟʫʚʘʪʠ ʦʧʠʩ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʋ 

ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʮʴʦʛʦ ʧʦʩʽʙʥʠʢʘ ʙʫʜʝ ʥʘʚʝʜʝʥʘ ʥʠʟʢʘ ʥʘʦʯʥʦʩʪʝʡ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

  
ʈʠʩ. 1. 71. ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʽʛʫʨ. 

 

ɺʠʛʽʜʥʦ ʚʠʨʽʟʥʷʶʪʴ ʜʠʥʘʤʽʯʥʫ ʤʘʪʝʤʘʪʠʢʫ GeoGebra ʥʘʜʘʥʽ ʢʦʨʠʩ-
ʪʫʚʘʯʫ ʤʦʞʣʠʚʦʩʪʽ ʜʦʜʘʚʘʪʠ ʥʘ ʧʦʣʦʪʥʦ ʟʦʙʨʘʞʝʥʥʷ, ʧʠʩʘʪʠ ʥʘ ʧʦʣʦʪʥʽ 
ʚʽʜ ʨʫʢʠ ʯʠ ʜʦʜʘʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ (ʈʠʩ. 1.72). ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ 
ʥʘʜʟʚʠʯʘʡʥʦ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʯʠʪʝʣʶ, ʷʢʠʡ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʥʘʚʯʘʥʥʽ ʫʯʥʽʚ ʤʫʣʴʪʠʤʝʜʽʡʥʫ ʜʦʰʢʫ. ɼʣʷ ʧʦʙʫʜʦʚʠ 
ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʫʯʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʚʙʫʜʦʚʘʥʠʡ 
ʮʠʨʢʫʣʴ ʪʘ ʣʽʥʽʡʢʫ, ʘʣʝ ʡ ʟʚʠʯʘʡʥʽ.  

 
ʈʠʩ. 1. 72. ɯʥʩʪʨʫʤʝʥʪʠ ʜʦʜʘʚʘʥʥʷ ʥʘʧʠʩʽʚ, ʟʦʙʨʘʞʝʥʴ, ʬʽʛʫʨ. 
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ɼʣʷ ʨʦʟʨʦʙʢʠ ʨʦʙʦʯʠʭ ʣʠʩʪʽʚ ʟ çʽʥʪʝʨʘʢʪʠʚʦʤè, ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦ-
ʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʽʥʩʪʨʫʤʝʥʪʠ: ʇʦʚʟʫʥʦʢ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʥʠʟʢʠ ʧʘʨʘʤʝʪʨʽʚ; ʇʨʘʧʦʨʝʮʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʪʠʤʯʘʩʦʚʦ 
ʧʨʠʭʦʚʫʚʘʪʠ ʦʙôʻʢʪʠ, ʧʽʜʢʘʟʢʠ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. ʇʝʨʝʜʙʘʯʝʥʦ ʪʘʢʦʞ 
ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʂʥʦʧʢʘ ʪʘ ʇʦʣʷ ʚʚʦʜʫ (ʈʠʩ. 1.73). 

 
ʈʠʩ. 1. 73. ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ çʽʥʪʝʨʘʢʪʠʚʥʠʭè ʧʣʘʢʘʪʽʚ. 

 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʦʛʣʷʜʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʙʣʦʢʫ çɻʝʦʤʝʪʨʽʷè ʜʦʮʽʣʴʥʦ ʥʘ-
ʛʘʜʘʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʫ ʭʦʜʽ ʨʦʙʦʪʠ ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʤʽ-
ʱʝʥʥʷ ʧʦʣʦʪʥʘ, ʟʤʽʥʫ ʤʘʩʰʪʘʙʫ, ʧʦʢʘʟʫʚʘʪʠ ʯʠ ʧʨʠʭʦʚʫʚʘʪʠ ʦʙôʻʢʪʠ ʽ 
ʧʦʟʥʘʯʝʥʥʷ, ʟʤʽʥʶʚʘʪʠ ʽ ʚʠʣʫʯʘʪʠ ʦʙôʻʢʪʠ. ʊʝʭʥʦʣʦʛʽʷ 
ʩʝʨʝʜʦʚʠʱʘ ʜʦʟʚʦʣʷʻ ʚʯʠʪʝʣʷʤ ʝʬʝʢʪʠʚʥʽʰʝ ʘʜʘʧʪʫʚʘʪʠ 
ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʜʦ ʧʦʪʨʝʙ ʩʚʦʾʭ ʫʯʥʽʚ. 

1. ʈʦʟʛʣʷʥʝʤʦ ʧʦʙʫʜʦʚʫ ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ 
ʪʨʠʢʫʪʥʠʢʘ  (ʪʘʙʣ. 1.9). ɼʝʪʘʣʴʥʽʰʝ ʧʨʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʟʘʜʘʯ ʥʘ ʧʦʙʫʜʦʚʫ ʜʠʚ. ʫ ʧ. 2.3. 

 
ʊʘʙʣ. 1.9. 

ɼʦʜʘʪʦʢ ɻʝʦʤʝʪʨʽʷ. ʂʨʦʢʠ ʧʦʙʫʜʦʚʠ ʢʦʣʘ, ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ 

ˉ ʆʧʠʩ ʢʨʦʢʫ ʧʦʙʫʜʦʚʠ ʇʽʢʪʦʛ
ʨʘʤʘ 

1. ʆʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çʄʥʦʛʦʢʫʪʥʠʢè ʽ ʧʦʙʫʜʫʚʘʪʠ ʪʨʠʢʫʪʥʠʢ 
ʷʢ ʟʘʤʢʥʝʥʫ ʣʘʤʘʥʫ, ʦʙʠʨʘʶʯʠ ʥʘ ʧʣʦʱʠʥʽ ʪʨʠ ʪʦʯʢʠ, ʷʢʽ 
ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ (ʨʠʩ.1.74). 

 

2. ʆʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çʉʝʨʝʜʠʥʥʠʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨè ʽ ʧʦʙʫʜʫ-
ʚʘʪʠ ʜʚʘ ʩʝʨʝʜʠʥʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ, ʚʢʘʟʫʶʯʠ ʥʘ ʩʪʦʨʦʥʫ 
ʪʨʠʢʫʪʥʠʢʘ. 

 

3. ʇʦʙʫʜʫʚʘʪʠ ʊʦʯʢʫ ʧʝʨʝʪʠʥʫ ʩʝʨʝʜʠʥʥʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ï 
ʮʝʥʪʨ ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ. ʄʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘ ʢʦʞʝʥ ʟ ʩʝʨʝʜʠʥ-
ʥʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ʘʙʦ ʥʘ ʪʦʯʢʫ ʾʭ ʧʝʨʝʪʠʥʫ ʙʝʟʧʦʩʝʨʝʜ-
ʥʴʦ. 

     

4.  ʆʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çʂʦʣʦ ʟʘ ʮʝʥʪʨʦʤ ʽ ʪʦʯʢʦʶ ʥʘ ʢʦʣʽè ʽ 
ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʮʝʥʪʨ ʢʦʣʘ ʽ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʪʨʠʢʫʪʥʠʢʘ.  

5. ɼʦʩʣʽʜʠʪʠ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ. ʗʢ ʧʦʚôʷʟʘʥʝ 
ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ ʦʧʠʩʘʥʦʛʦ ʢʦʣʘ ʟ ʚʠʜʦʤ ʪʨʠʢʫʪʥʠʢʘ?      
ɼʣʷ ʮʴʦʛʦ ʦʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çɺʠʤʽʨʶʚʘʥʥʷ ʢʫʪʽʚè, ʧʦʩʣʽ-
ʜʦʚʥʦ ʚʢʘʟʘʪʠ, ʨʫʭʘʶʯʠʩʴ ʧʨʦʪʠ ʯʘʩʦʚʦʾ ʩʪʨʽʣʢʠ, ʪʦʯʢʫ ʥʘ 
ʩʪʦʨʦʥʽ ʢʫʪʘ, ʚʝʨʰʠʥʫ ʢʫʪʘ, ʪʦʯʢʫ ʥʘ ʩʫʤʽʞʥʽʡ ʩʪʦʨʦʥʽ ʪʨʠ-
ʢʫʪʥʠʢʘ. 

 

https://www.geogebra.org/m/kjbwvtmm
https://www.geogebra.org/m/kjbwvtmm
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ʘ) ʙ) ʚ) 
ʈʠʩ. 1. 74. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪ-
ʥʠʢʘ ʢʦʣʘ: ʘ) ʛʦʩʪʨʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ, ʙ) ʧʨʷʤʦʢʫʪʥʠʡ, ʚ) ʪʫʧʦʢʫʪʥʠʡ. 

 
2. ʈʦʟʛʣʷʥʝʤʦ ʧʦʙʫʜʦʚʫ ʢʦʣʘ, ʚʧʠʩʘʥʦʛʦ ʫ ʪʨʠʢʫʪʥʠʢ (ʪʘʙʣ. 1.10). 

ʇʝʨʝʛʣʷʥʫʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʙʫʜʦʚʠ ʤʦʞʥʘ ʟʘ ʥʘʩʪʫʧʥʠʤ ʧʦʩʠ-
ʣʘʥʥʷʤ https://www.geogebra.org/m/kjbwvtmm. ɼʘʥʫ ʧʦʙʫʜʦʚʫ ʟʨʫʯʥʦ 
ʟʜʽʡʩʥʶʚʘʪʠ ʷʢ ʥʘ ʧʦʣʦʪʥʽ ʢʣʘʩʠʯʥʦʾ ʚʝʨʩʽʾ GeoGebra, ʪʘʢ ʽ ʟ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷʤ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ.  

ʊʘʙʣ. 1.10. 
ɼʦʜʘʪʦʢ ɻʝʦʤʝʪʨʽʷ. ʂʨʦʢʠ ʧʦʙʫʜʦʚʠ ʢʦʣʘ, ʚʧʠʩʘʥʦʛʦ ʫ ʪʨʠʢʫʪʥʠʢ 

ˉ ʆʧʠʩ ʢʨʦʢʫ ʧʦʙʫʜʦʚʠ ʇʽʢʪʦʛʨʘʤʘ 

1. ʆʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çʄʥʦʛʦʢʫʪʥʠʢè ʽ ʧʦʙʫʜʫʚʘʪʠ 
ʪʨʠʢʫʪʥʠʢ ʷʢ ʟʘʤʢʥʝʥʫ ʣʘʤʘʥʫ, ʦʙʠʨʘʶʯʠ ʥʘ ʧʣʦ-
ʱʠʥʽ ʪʨʠ ʪʦʯʢʠ, ʷʢʽ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ.     

 

2. ʆʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çɹʽʩʝʢʪʨʠʩʘ ʢʫʪʘè ʽ ʧʦʙʫʜʫʚʘ-
ʪʠ ʙʽʩʝʢʪʨʠʩʠ ʜʚʦʭ ʢʫʪʽʚ, ʚʢʘʟʫʶʯʠ ʧʦʩʣʽʜʦʚʥʦ 
ʪʦʯʢʫ ʥʘ ʩʪʦʨʦʥʽ ʢʫʪʘ, ʚʝʨʰʠʥʫ ʢʫʪʘ, ʪʦʯʢʫ ʥʘ ʩʫ-
ʤʽʞʥʽʡ ʩʪʦʨʦʥʽ ʪʨʠʢʫʪʥʠʢʘ.  

 

3. ʆʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʊʦʯʢʘ. ʇʦʙʫʜʫʚʘʪʠ ʪʦʯʢʫ ʧʝʨʝ-
ʪʠʥʫ ʙʽʩʝʢʪʨʠʩ  ï ʮʝʥʪʨ ʚʧʠʩʘʥʦʛʦ ʢʦʣʘ. ʄʦʞʥʘ 
ʚʢʘʟʘʪʠ ʥʘ ʢʦʞʥʫ ʟ ʙʽʩʝʢʪʨʠʩ ʘʙʦ ʥʘ ʪʦʯʢʫ ʾʭ ʧʝʨʝ-
ʪʠʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. 

 

4. ʇʦʙʫʜʫʚʘʪʠ ʪʦʯʢʫ ʜʦʪʠʢʫ ʚʧʠʩʘʥʦʛʦ ʢʦʣʘ ʜʦ ʩʪʦ-
ʨʦʥʠ ʪʨʠʢʫʪʥʠʢʘ. ɼʣʷ ʮʴʦʛʦ ʦʙʠʨʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪ 
çʇʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʨʷʤʘè, ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʫʶʪʴ 
ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʙʽʩʝʢʪʨʠʩ ʽ ʦʜʥʫ ʟ ʩʪʦʨʽʥ ʪʨʠʢʫʪ-
ʥʠʢʘ. 

 

5. ʆʙʠʨʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪ çʊʦʯʢʘè ʽ ʚʢʘʟʫʶʪʴ ʪʦʯʢʫ 
ʧʝʨʝʪʠʥʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʟ ʩʪʦʨʦʥʦʶ ʪʨʠʢʫʪʥʠʢʘ.       

6.  ʆʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪ çʂʦʣʦ ʟʘ ʮʝʥʪʨʦʤ ʽ ʪʦʯʢʦʶ ʥʘ 
ʢʦʣʽè, ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʮʝʥʪʨ ʢʦʣʘ ʽ ʧʦʙʫʜʦʚʘʥʫ 
ʪʦʯʢʫ ʜʦʪʠʢʫ ʢʦʣʘ ʜʦ ʩʪʦʨʦʥʠ ʪʨʠʢʫʪʥʠʢʘ. 

 

7. ʇʦʜʽʣʠʪʠʩʷ ʨʦʟʨʦʙʣʝʥʦʶ ʥʘʦʯʥʽʩʪʶ / ʟʙʝʨʝʛʪʠ / ʥʘʜʽ-
ʩʣʘʪʠ ʥʘ Google-ʜʠʩʢ.  

https://www.geogebra.org/m/kjbwvtmm
https://www.geogebra.org/m/kjbwvtmm
https://www.geogebra.org/m/kjbwvtmm
https://www.geogebra.org/m/kjbwvtmm
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4. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʮʝʥʪʨʘʣʴʥʦʩʠʤʝʪʨʠʯʥʦʾ ʬʽʛʫʨʠ ʟ ʚʠ-
ʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙôʻʢʪʽʚ ʊʦʯʢʘ (ɿʘʣʠʰʘʪʠ ʩʣʽʜ) (ʈʠʩ. 1.75 ʘ)). 
ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʦʙʫʜʦʚʠ ʮʝʥʪʨʘʣʴʥʦʩʠʤʝʪʨʠʯʥʦ ʾ ʬʽʛʫʨʠ 
(ʪʘʙʣ. 1.11). ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʬʽʛʫʨʠ, ʱʦ ʤʘʻ ʪʘʢʦʞ ʦʩʽ ʩʠʤʝʪʨʽʾ (ʨʠʩ. 
1.75. ʙ).  ɼʦʮʽʣʴʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʥʘʦʯʥʽʩʪʴ, ʜʝ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʜʚʽ ʟʘ-
ʤʢʥʝʥʽ ʣʘʤʘʥʽ, ʦʪʨʠʤʘʥʽ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʩʴʦʚʘ ʩʠʤʝʪʨʽʷ. ʅʘ 
ʨʠʩ. 1.75 ʚ) ʧʦʜʘʥʦ ʩʢʨʽʥʰʦʪ ʝʢʨʘʥʫ ʩʤʘʨʪʬʦʥʠ ʟ ʧʦʙʫʜʦʚʦʶ ʣʘʤʘʥʠʭ 
(ʩʧʦʯʘʪʢʫ ʧʦʙʫʜʦʚʘʥʦ ʮʝʥʪʨ ʩʠʤʝʪʨʽʾ, ʜʘʣʽ ʩʪʚʦʨʝʥʦ ʟʘʤʢʥʝʥʫ ʣʘʤʘʥʫ, 
ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʜʦ ʣʘʤʘʥʦʾ  ʟʘʩʪʦʩʦʚʘʥʦ ʛʝʦʤʝʪʨʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʉʠʤʝʪʨʽʷ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ; ʚʽʜʧʦʚʽʜʥʽ ʪʦʯʢʠ ʟôʻʜʥʘʥʦ ʚʽʜʨʽʟʢʘʤʠ). 
 

ʊʘʙʣ. 1.11.  
ʂʨʦʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦʙʫʜʦʚʠ ʬʽʛʫʨʠ, ʱʦ ʤʘʻ ʮʝʥʪʨ ʩʠʤʝʪʨʽʾ 

ˉ ʇʽʢʪʦʛʨʘʤʘ ʂʨʦʢʠ ʧʦʙʫʜʦʚʠ 

  

         

ʇʦʙʫʜʫʚʘʪʠ ʪʦʯʢʫ ɸ ï ʮʝʥʪʨ ʩʠʤʝʪʨʽʾ, ʦʙʨʘʚʰʠ ʽʥ-

ʩʪʨʫʤʝʥʪ çʊʦʯʢʘè. ʇʦʙʫʜʫʚʘʪʠ ʜʦʚʽʣʴʥʫ ʊʦʯʢʫ ɺ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʮʝʥʪʨʘʣʴʥʦʩʠʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʫ ʚʣʘʩ-

ʪʠʚʦʩʪʷʭ ʪʦʯʢʠ ʟʘʟʥʘʯʠʪʠ çɿʘʣʠʰʘʪʠ ʩʣʽʜè 
2. 

  

ʉʪʚʦʨʠʪʠ ʪʦʯʢʫ, ʩʠʤʝʪʨʠʯʥʫ ʪʦʯʮʽ ɺ ʚʽʜʥʦʩʥʦ ʪʦ-

ʯʢʠ ɸ (ʩʧʦʯʘʪʢʫ ʚʢʘʟʘʪʠ ʪʦʯʢʫ ɺ, ʧʦʪʽʤ ʪʦʯʢʫ ɸ).  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʮʝʥʪʨʘʣʴʥʦʩʠʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʫ ʚʣʘʩ-

ʪʠʚʦʩʪʷʭ ʜʦʮʽʣʴʥʦ ʟʘʟʥʘʯʠʪʠ çʟʘʣʠʰʘʪʠ ʩʣʽʜè.  
 

 

 
ʚ) 

 
ʘ) ʂʦʣʝʢʮʽʷ GeoGebra 

 
ʙ) 

 
ʈʦʟʨʦʙʢʘ GeoGebra 

ʈʠʩ. 1. 75. ʇʨʠʢʣʘʜʠ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʬʽʛʫʨ. 
 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʦʙʦʯʠʭ ʣʠʩʪʽʚ ʟ çʽʥʪʝʨʘʢʪʠ-
ʚʦʤè, ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʇʦʚʟʫʥʦʢ ʜʣʷ ʚʚʝʜʝʥʥʷ ʜʦ 

https://www.geogebra.org/m/zvhbrghy
https://www.geogebra.org/m/zvhbrghy
https://www.geogebra.org/m/KrFs4bQn
https://www.geogebra.org/m/tevfzkcw
https://www.geogebra.org/m/tevfzkcw


 

 130 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʢʠ ʧʘʨʘʤʝʪʨʽʚ; ʇʨʘʧʦʨʝʮʴ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ 
ʪʠʤʯʘʩʦʚʦ ʧʨʠʭʦʚʫʚʘʪʠ ʦʙôʻʢʪʠ, ʧʽʜʢʘʟʢʠ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ. ʇʝʨʝʜʙʘ-
ʯʝʥʦ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʂʥʦʧʢʘ ʪʘ ʇʦʣʷ ʚʚʦʜʫ.  
ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʞʝʤʦ ʚ ʢʣʘʩʠʯʥʽʡ ʚʝʨʩʽʾ GeoGebra, ʘ 
ʧʝʨʝʛʣʷʜʘʪʠ ʟʘʚʘʥʪʘʞʝʥʽ ʥʘ ʩʘʡʪ ʥʘʦʯʥʦʩʪʽ ʤʦʞʥʘ ʪʘʢʦʞ ʟ ʚʠʢʦʨʠʩʪʘʥ-
ʥʷʤ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ. ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 
ʨʘʜʠʤʦ ʧʝʨʝʛʣʷʥʫʪʠ ʫ ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʟʘʚʜʘʥʥʽ ʜʦ ʪʝʤʠ çʇʝʨʧʝʨʜʠʢʫ-
ʣʷʨ ʽ ʧʦʭʠʣʘè (ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʨʘʧʦʨʮʽʚ ʧʨʠʭʦʚʘʥʽ ʥʘʧʠʩʠ) (ʨʠʩ. 1.76). ʋ 
ʥʘʦʯʥʦʩʪ̔ çʇʦʜʽʙʥʽʩʪʴ ʬʽʛʫʨè ʽʥʩʪʨʫʤʝʥʪ ʇʨʘʧʦʨʝʮʴ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 
ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʽʜʢʨʠʚʘʥʥʷ ʢʨʦʢʽʚ ʧʦʙʫʜʦʚʠ, ʚʠʤʽʨʶʚʘʥʴ ʪʦʱʦ.  

 
ʈʠʩ. 1. 76. ʉʢʨʽʥ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʟʘʚʜʘʥʥʷ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ ʇʨʘʧʦʨʝʮʴ 

 

ʋ ʨʦʟʜʽʣʽ 2 ʮʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʨʦʟʢʨʠʪʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦ-
ʜʫʣʴ ɻʝʦʤʝʪʨʽʷ GeoGebra ʜʦ ʚʠʢʦʥʘʥʥʷ ʤʘʣʶʥʢʽʚ ʜʦ ʟʘʜʘʯ ʩʪʝʨʝʦʤʝʪʨʽʾ 
(ʧ. 2.1), ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʜʘʯ (ʧ. 2.2), ʚʠʚʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩ-
ʪʝʡ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʪʦʱʦ. 

 

1.6.2. ʄʦʜʫʣʴ ɻʨʘʬʽʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʬʫʥʢʮʽʡ, ʧʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ  
 

ɼʣʷ ʨʦʟʛʣʷʜʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʠʩʦʢ ʢʦ-
ʤʘʥʜ (ʧʽʢʪʦʛʨʘʤʘ 1) ʽ ʨʷʜʦʢ ʚʚʝʜʝʥʥʷ ʚʠʨʘʟʽʚ (ʧʽʢʪʦʛʨʘʤʘ 2) (ʨʠʩ. 1.77).  

  
ʈʠʩ. 1. 77. ɺ̔ ʢʥʦ GeoGebra ʟ ʈʷʜʢʦʤ ʚʚʝʜʝʥʥʷ, QR-ʢʦʜ ʢʦʣʝʢʮʽʾ  

https://www.geogebra.org/m/VAXsb4Vd
https://www.geogebra.org/m/VAXsb4Vd
https://www.geogebra.org/m/KkjMTpPn
https://www.geogebra.org/m/VAXsb4Vd
https://www.geogebra.org/m/t3gyqb3x
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ɼʣʷ ʚʚʝʜʝʥʥʷ ʬʫʥʢʮʽʡ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʚʢʣʘʜʢʫ ʌʫʥʢʮʽʾ ʪʘ ʆʙʯʠʩʣʝʥ-
ʥʷ, ʚʠʜʽʣʝʥʫ ʥʘ ʨʠʩ. 1.78 ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ. ʇʝʨʝʣʽʢ ʢʦʤʘʥʜ ʜʣʷ ʮʽʻʾ ʚʢʣʘ-
ʜʢʠ ʧʦʜʘʥʦ ʫʢʨʘʾʥʩʴʢʦʶ ʥʘ ʨʠʩ. 1.79 ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ (Functions & Calculus) 
ʥʘ ʨʠʩ. 1.80. ʆʧʠʩ ʦʢʨʝʤʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʤʘʥʜ ʙʫʜʝʤʦ ʟʜʽʡʩʥʶʚʘʪʠ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ.  

 
ʈʠʩ. 1. 78. ʇʝʨʝʣʽʢ ʢʦʤʘʥʜ GeoGebra ʫʢʨʘʾʥʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ  

 
 

 
ʈʠʩ. 1. 79. ʇʝʨʝʣʽʢ ʢʦʤʘʥʜ ʚʢʣʘʜʢʠ ʌʫʥʢʮʽʾ ʪʘ ʆʙʯʠʩʣʝʥʥʷ 
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ʈʠʩ. 1. 80. ʇʝʨʝʣʽʢ ʘʥʛʣʽʡʩʴʢʦʶ ʢʦʤʘʥʜ ʚʢʣʘʜʢʠ Functions& Calculus 

 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʫ ʚʠʨʘʟʘʭ ʤʦʞʥʘ ʚʠʢʦ-
ʥʫʚʘʪʠ ʘʨʠʬʤʝʪʠʯʥʽ ʜʽʾ +, -, *, /, ^ (ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ) ʪʘ ʣʦʛʽʯʥʽ ʜʽʾ. 
ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʬʫʥʢʮʽʾ (ʧʦʜʘʥʽ ʜʣʷ ʫʢʨʘʾʥʦʤʦʚʥʦʾ 
ʚʝʨʩʽʾ): sin ï ʩʠʥʫʩ; cos ï ʢʦʩʠʥʫʩ; tg ï ʪʘʥʛʝʥʩ; ctg ï ʢʦʪʘʥʛʝʥʩ; arctg ï 
ʘʨʢʪʘʥʛʝʥʩ; arcsin ï ʘʨʢʩʠʥʫʩ; arccos ï ʘʨʢʢʦʩʠʥʫʩ; abs ï ʤʦʜʫʣʴ; sqrt ï 
ʢʚʘʜʨʘʪʥʠʡ ʢʦʨʽʥʴ; ln ï ʥʘʪʫʨʘʣʴʥʠʡ ʣʦʛʘʨʠʬʤ; lg ï ʜʝʩʷʪʢʦʚʠʡ ʣʦʛʘ-
ʨʠʬʤ; log(b,x) ï ʣʦʛʘʨʠʬʤ ʟʘ ʦʩʥʦʚʦʶ b; exp ï ʝʢʩʧʦʥʝʥʪʫ; ʛʽʧʝʨʙʦʣʽʯʥʠʡ 
ʩʠʥʫʩ ï sinh; ch ï ʛʽʧʝʨʙʦʣʽʯʥʠʡ ʢʦʩʠʥʫʩ; th ï ʛʽʧʝʨʙʦʣʽʯʥʠʡ ʪʘʥʛʝʥʩ; 
arcsh ï ʛʽʧʝʨʙʦʣʽʯʥʠʡ ʘʨʢʩʠʥʫʩ; arcth ï ʛʽʧʝʨʙʦʣʽʯʥʠʡ ʘʨʢʪʘʥʛʝʥʩ; ʚʠʧʘ-
ʜʢʦʚʠʡ ï random ï ʛʝʥʝʨʘʪʦʨ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ, 0Òrandom<1 ʪʘ ʽʥʰʽ. 
ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʾ ʫ ʚʠʨʘʟʘʭ. ʅʘʧʨʠʢʣʘʜ, tg(x+2); 
ln(ln(1/x)); cos((x)^3).   
ʇʨʠ ʟʘʧʠʩʽ ʚʠʨʘʟʽʚ ʚʨʘʭʦʚʫʶʪʴ ʧʨʽʦʨʠʪʝʪ ʜʽʡ ʽ ʬʫʥʢʮʽʡ: 1) ʌʫʥʢʮʽʾ, 

2) ̂ , 3)*, / ; 4) +, ï 5) >, =, =, <=,<>; 6) ʟʘʧʝʨʝʯʝʥʥʷ; 7) ʽ, ʘʙʦ. 
ʗʢʱʦ ʚʠʜʽʣʠʪʠ ʦʜʥʫ ʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, ʘ ʧʦʪʽʤ ʦʙʨʘʪʠ ɺʩʪʘ-

ʚʠʪʠ, ʪʦ ʥʘ ʧʦʣʦʪʥʽ ʘʚʪʦʤʘʪʠʯʥʦ ʙʫʜʫʻʪʴʩʷ ʛʨʘʬʽʢ ʦʙʨʘʥʦʾ ʬʫʥʢʮʽʾ. ʇʨʠ 
ʧʦʙʫʜʦʚʽ ʛʨʘʬʽʢʽʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʡ ʚʘʨʪʦ ʟʤʽʥʠʪʠ ʥʘʣʘʰʪʫ-
ʚʘʥʥʷ ʧʦʣʦʪʥʘ ʚʟʜʦʚʞ ʦʩʽ ʘʙʩʮʠʩ (ʨʠʩ. 1.81). 

 
ʈʠʩ. 1. 81. ʉʢʨʽʥʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʣʦʪʥʘ. 

https://www.geogebra.org/m/zpcdsdmb
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ʈʠʩ. 1. 82. ʇʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ )sin()( xxf =  

1. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʜʣʷ ʚʚʝʜʝʥʥʷ ʬʫʥʢʮʽʾ. ʑʦʙ ʚʚʝʩʪʠ ʜʦ ʨʦʟʛʣʷʜʫ 
ʬʫʥʢʮʽʶ ʷʚʥʦʛʦ ʚʠʜʫ, ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʢʦʤʘʥʜʫ ʌʫʥʢʮʽʷ (Function), 
ʜʘʣʽ ɺʩʪʘʚʠʪʠ ʽ ʫ ʈʷʜʢʫ ʚʚʝʜʝʥʥʷ ʟôʷʚʠʪʴʩʷ ʟʘʧʠʩ ʌʫʥʢʮʽʷ[]. ɼʘʣʽ ʦʙʠʨʘ-
ʻʤʦ ʌʫʥʢʮʽʷ( <ɺʠʨʘʟ>, <ʇʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ x>, <ʂʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ x> 
) ʜʣʷ ʷʚʥʦ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ ʯʠ ʌʫʥʢʮʽʷ( <ɺʠʨʘʟ>, <ɿʤʽʥʥʘ 
1>, <ʇʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ>, <ʂʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ>, <ɿʤʽʥʥʘ 2>, <ʇʦʯʘʪ-
ʢʦʚʝ ʟʥʘʯʝʥʥʷ>, <ʂʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ> ) ʜʣʷ ʬʫʥʢʮʽʾ ʚʽʜ ʜʚʦʭ ʟʤʽʥʥʠʭ ʟ 
ʧʦʜʘʣʴʰʦʶ ʧʦʙʫʜʦʚʦʶ ʧʦʚʝʨʭʥʽ.  
ʅʘʧʨʠʢʣʘʜ, ʚʠʨʘʟ ʌʫʥʢʮʽʷ[x^2-x-2,-2,1.7] ʟʘʜʘʻ ʢʚʘʜʨʘʪʠʯʥʫ ʬʫʥʢ-

ʮʽʶ 22 --xx , ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʥʘ ʚʽʜʨʽʟʢʫ [-2; 1,7]. 
2. ʑʦʙ ʚʚʝʩʪʠ ʜʦ ʨʦʟʛʣʷʜʫ ʬʫʥʢʮʽʶ ʥʝʷʚʥʦʛʦ ʚʠʜʫ, ʥʝʦʙʭʽʜʥʦ ʦʙʨʘ-

ʪʠ ʢʦʤʘʥʜʫ ʅʝʷʚʥʘʂʨʠʚʘ (ImplicitCurve). ʅʘʧʨʠʢʣʘʜ, ʱʦʙ ʟʘʜʘʪʠ ʢʦʣʦ ʟ 
ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ (2; 3) ʽ ʨʘʜʽʫʩʦʤ 2 ʷʢ ʛʨʘʬʽʢ ʥʝʷʚʥʦ ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʫ 
ʨʷʜʢʫ ʚʚʝʜʝʥʥʷ ʟʘʧʠʩʫʻʤʦ ʚʠʨʘʟ ʅʝʷʚʥʘʂʨʠʚʘ[(x-2)^2+(y-3)^2-4]. ʗʢʱʦ 
ʽʥʪʝʨʬʝʡʩ ʘʥʛʣʦʤʦʚʥʠʡ, ʪʦ ʚʠʨʘʟ ImplicitCurve[x^2/9+(y-1)^2/4-1] ʟʘʜʘʻ 
ʝʣʽʧʩ ʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ (0; 1) ʪʘ ʧʽʚʦʩʷʤʠ 3 ʽ 2.  

3. ʑʦʙ ʚʚʝʩʪʠ ʜʦ ʨʦʟʛʣʷʜʫ ʬʫʥʢʮʽʶ, ʷʢʘ ʟʘʜʘʥʘ ʧʘʨʘʤʝʪʨʠʯʥʦ, ʚʠʢʦʨʠ-
ʩʪʦʚʫʶʪʴ ʢʦʤʘʥʜʫ ʂʨʠʚʘ( <Expression>, <Expression>, <Parameter 
Variable>, <Start Value>, <End Value> ) ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʧʣʦʩʢʦʾ ʬʽ-
ʛʫʨʠ ʽ ʢʦʤʘʥʜʫ ʂʨʠʚʘ( <Expression>, <Expression>, <Expression>, 
<Parameter Variable>, <Start Value>, <End Value> ) 
ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ ʧʨʦʩʪʦʨʦʚʦʾ ʢʨʠʚʦʾ. ɺ ʘʥʛʣʦ-
ʤʦʚʥʦʤʫ ʽʥʪʝʨʬʝʡʩʽ ʮʝ ʢʦʤʘʥʜʘ Curve. ɺ ʷʢʦʩʪʽ ʧʘ-
ʨʘʤʝʪʨʽʚ ʧʦʜʘʶʪʴ ʚʠʨʘʟʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʘʨʘʤʝʪʨ, ʜʘʣʽ 
ʚʢʘʟʫʶʪʴ, ʷʢʦʶ ʟʤʽʥʥʦʶ ʧʦʜʘʥʦ ʧʘʨʘʤʝʪʨ, ʥʘʩʘʤʢʽ-
ʥʝʮʴ ʚʢʘʟʫʶʪʴ ʧʦʯʘʪʢʦʚʝ ʪʘ ʢʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘ-
ʤʝʪʨʘ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʘʥʜʘ ʂʨʠ-
ʚʘ[3*cos(t),2*sin(t)+1,t,0,2*ˊ] ʟʘʜʘʻ ʝʣʽʧʩ ʟ 
ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ (0; 1) ʪʘ ʧʽʚʦʩʷʤʠ 3 ʽ 2 (ʈʠʩ.1.83).  

https://www.geogebra.org/m/zpcdsdmb
https://www.geogebra.org/m/bm7tk5ke
https://www.geogebra.org/m/aqjpe9w8
https://www.geogebra.org/m/aqjpe9w8
https://www.geogebra.org/m/ateuuzf3
https://www.geogebra.org/m/ateuuzf3
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ʈʠʩ. 1. 83. ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʡ: ʟʘʜʘʥʦʾ ʥʝʷʚʥʦ ï ʢʦʣʦ, ʧʘʨʘʤʝʪʨʠʯʥʦ ï ʝʣʽʧʩ 

 

4. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ GeoGebra, ʦʙʯʠʩʣʠʪʠ ʪʦʯʢʠ ʝʢʩ-
ʪʨʝʤʫʤʽʚ ʪʘ ʝʢʩʪʨʝʤʫʤʠ ʬʫʥʢʮʽʡ. ʗʢʱʦ ʫ ʨʷʜʢʫ ʚʚʝʜʝʥʥʷ ʟʘʧʠʩʘʪʠ ʢʦ-
ʤʘʥʜʠ ɽʢʩʪʨʝʤʫʤ( <ʇʦʣʽʥʦʤ> ) ʯʠ ɽʢʩʪʨʝʤʫʤ( <ʌʫʥʢʮʽʷ>, <ʇʦʯʘʪʢʦʚʝ 
ʟʥʘʯʝʥʥʷ x>, <ʂʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ x> ), ʪʦ ʧʽʩʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ ʫ ʧʝʨʝʣʽʢʫ 
ʦʙôʻʢʪʽʚ ʟôʷʚʣʷʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ ʝʢʩʪʨʝʤʫʤʽʚ, ʘ ʥʘ ʧʦʣʦʪʥʽ ʧʦʙʫʜʦʚʠ ï ʾʭ 
ʟʦʙʨʘʞʝʥʥʷ.  
ʑʦʙ ʧʨʠ ʮʴʦʤʫ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ ʛʨʘʬʽʢ, ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʢʦʚʦ ʚʠʢʦ-

ʥʘʪʠ ʢʦʤʘʥʜʫ ʌʫʥʢʮʽʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ɽʢʩʪʨʝʤʫʤ[x^3-x] 
ʦʪʨʠʤʘʻʤʦ ʧʘʨʫ ʪʦʯʦʢ: (-0,58; 0,38), (0,58; -0,38). ɸʙʩʮʠʩʠ ʮʠʭ ʪʦʯʦʢ ï ʥʘ-
ʙʣʠʞʝʥʽ ʟʥʘʯʝʥʥʷ ʪʦʯʦʢ ʝʢʩʪʨʝʤʫʤʽʚ ʬʫʥʢʮʽʾ, ʘ ʦʨ-
ʜʠʥʘʪʠ ï ʝʢʩʪʨʝʤʫʤʠ ʬʫʥʢʮʽʾ. ʑʦʙ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘ-
ʬʽʢ, ʩʢʦʨʠʩʪʘʣʠʩʷ ʢʦʤʘʥʜʦʶ ʌʫʥʢʮʽʷ (ʈʠʩ. 1.84).  

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʪʦʯʢʠ ʧʝʨʝʛʠʥʫ ʛʨʘʬʽʢʘ ʬʫ-
ʥʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʘʥʜʫ ʊʦʯʢʘʇʝʨʝʛʠʥʫ( 
<ʇʦʣʽʥʦʤ> ). ʇʨʠ ʮʴʦʤʫ ʫ ʧʝʨʝʣʽʢʫ ʦʙôʻʢʪʽʚ ʽ ʥʘ 
ʧʦʣʦʪʥʽ ʟôʷʚʣʷʻʪʴʩʷ ʪʦʯʢʘ ʧʨʠ ʧʝʨʝʭʦʜʽ ʯʝʨʝʟ 
ʷʢʫ ʫ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ ʟʤʽʥʶʻʪʴʩʷ ʥʘʧʨʷʤ ʦʧʫʢ-
ʣʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʥʘʚʰʠ ʢʦʤʘʥʜʫ ʊʦʯʢʘʇʝʨʝʛʠʥʫ[x^3-x], ʦʪʨʠ-
ʤʘʻʤʦ ʪʦʯʢʫ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ (0;0), ʪʦʙʪʦ ʜʣʷ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ 

xxy -= 3 ʥʘʧʨʷʤ ʦʧʫʢʣʦʩʪʽ ʟʤʽʥʶʻʪʴʩʷ ʚ ʪʦʯʮʽ 0=x . 

 
ʈʠʩ. 1. 84. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʝʢʩʪʨʝʤʫʤʽʚ ʬʫʥʢʮʽʾ  

 

5. ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʘʥʜʠ ɯʥʪʝʛʨʘʣ, ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩ-

https://www.geogebra.org/m/aqjpe9w8
https://www.geogebra.org/m/ateuuzf3
https://www.geogebra.org/m/xhsmgzq9
https://www.geogebra.org/m/xhsmgzq9
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ʪʦʚʫʚʘʪʠ ʫ ʢʽʣʴʢʦʭ ʬʦʨʤʘʪʘʭ. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʝʨʚʽʩʥʦʾ ʧʦʩʣʫʛʦʚʫʶʪʴʩʷ 
ʢʦʤʘʥʜʦʶ ɯʥʪʝʛʨʘʣ(<ʌʫʥʢʮʽʷ>), ʟʘʟʥʘʯʠʚʰʠ ʫ ʜʫʞʢʘʭ, ʷʢʦʾ ʩʘʤʝ ʷʚʥʦ 
ʟʘʜʘʥʦʾ ʬʫʥʢʮʽʾ ʩʪʦʩʫʻʪʴʩʷ ʮʷ ʢʦʤʘʥʜʘ. ʄʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʝʚʠʟʥʘʯʝʥʠʡ 
ʽʥʪʝʛʨʘʣ ʽ ʜʣʷ ʬʫʥʢʮʽʾ, ʜʦ ʟʘʧʠʩʫ ʬʦʨʤʫʣʠ ʷʢʦʾ ʚʭʦʜʠʪʴ ʧʘʨʘʤʝʪʨ: ɯʥʪʝʛ-
ʨʘʣ(<ʌʫʥʢʮʽʷ>, <ɿʤʽʥʥʘ>).  

ɼʣʷ ʬʫʥʢʮʽʾ e
t

ty
Ö-

Ö+=
08,0

)10( ʚʨʫʯʥʫ
 
ʧʝʨʚʽʩʥʫ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ, 

ʽʥʪʝʛʨʫʶʯʠ ʯʘʩʪʠʥʘʤʠ. ʉʧʨʦʙʫʚʘʚʰʠ ʚʠʟʥʘʯʠʪʠ ʧʝʨʚʽʩʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 
GeoGebra, ʦʪʨʠʤʘʻʤʦ ʚʠʨʘʟ ʽ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨ ʢʦʥʩʪʘʥʪʠ 
(ʈʠʩ. 1.85).  

6. ʆʙʯʠʩʣʶʚʘʪʠ ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ 
ɯʥʪʝʛʨʘʣ(<ʌʫʥʢʮʽʷ>, <ʇʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ x>, <ʂʽʥʮʝʚʝ ʟʥʘʯʝʥʥʷ x>). 
ʋ ʟʘʟʥʘʯʝʥʽʡ ʚʠʱʝ ʟʘʜʘʯʽ ʦʙʯʠʩʣʶʶʪʴ ʚʠʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ ʚʽʜ ʬʫʥʢʮʽʾ

e
t

ty
Ö-

Ö+=
08,0

)10( ʟ ʤʝʞʘʤʠ 0 ʽ 3. ʑʦʙ ʟʜʽʡʩʥʠʪʠ ʦʙʯʠʩʣʝʥʥʷ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ GeoGebra, ʩʧʦʯʘʪʢʫ ʚʚʦʜʷʪʴ ʜʦ ʨʦʟʛʣʷʜʫ ʬʫʥʢʮʽʶ ʟʘ ʢʦʤʘʥʜʦʶ 
ʌʫʥʢʮʽʷ[(10+x)*exp(-0.08*x),-2,5], ʚʢʘʟʘʚʰʠ  ʤʝʞʽ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ. 
ʇʽʩʣʷ ʮʴʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʘʥʜʠ ɯʥʪʝʛʨʘʣ[f, 0, 3] ʦʙʯʠʩʣʶʶʪʴ ʚʠ-
ʟʥʘʯʝʥʠʡ ʽʥʪʝʛʨʘʣ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʧʦʣʦʪʥʽ ʤʘʻʤʦ ʧʦʙʫʜʦʚʘʥʠʡ ʛʨʘʬʽʢ ʧʽ-
ʜʽʥʪʝʛʨʘʣʴʥʦʾ ʬʫʥʢʮʽʾ ʪʘ ʚʠʜʽʣʝʥʫ ʢʦʣʴʦʨʦʤ ʢʨʠʚʦʣʽʥʽʡʥʫ ʪʨʘʧʝʮʽʶ, 
ʧʣʦʱʫ ʷʢʦʾ ʦʙʯʠʩʣʝʥʦ (ʈʠʩ. 1.85).   

 
ʈʠʩ. 1. 85. ʉʢʨʽʥʰʦʪ ʟ ʦʙʯʠʩʣʝʥʥʷʤ ʚʠʟʥʘʯʝʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʚ GeoGebra 

 

7. ʑʦʙ ʦʙʯʠʩʣʠʪʠ ʧʣʦʱʫ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʪʨʘʧʝʮʽʾ, ʷʢʘ ʦʙʤʝʞʝʥʘ ʟʥʠ-
ʟʫ ʽ ʟʚʝʨʭʫ ʛʨʘʬʽʢʘʤʠ ʜʚʦʭ ʬʫʥʢʮʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʘʥʜʫ ɯʥʪʝʛʨʘ-
ʣʄʽʞ(<ʌʫʥʢʮʽʷ>, <ʌʫʥʢʮʽʷ>, <ʇʦʯʘʪʢʦʚʝ ʟʥʘʯʝʥʥʷ ʭ>, <ʂʽʥʮʝʚʝ ʟʥʘ-
ʯʝʥʥʷ x>).  
ʇʨʠʢʣʘʜ. ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʦʙʯʠʩʣʠʪʠ ʧʣʦʱʫ ʬʽʛʫʨʠ, ʦʙʤʝʞʝʥʦʾ ʛʨʘ-

ʬʽʢʘʤʠ ʢʨʠʚʠʭ 2)2(,56 -=-= ʭʫʭʫ . ɼʣʷ ʮʴʦʛʦ ʩʪʚʦʨʶʶʪʴ ʜʚʘ 

ʦʙôʻʢʪʠ ʬʫʥʢʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ ʌʫʥʢʮʽʷ[sqrt(6*x-5),-
2,5] ʪʘ ʌʫʥʢʮʽʷ[(x-2)^2,-2,5]. ʆʩʪʘʥʥʽ ʜʚʘ ʧʘʨʘʤʝʪʨʠ, ʧʦʜʘʥʽ ʫ ʜʫʞʢʘʭ, 
ʚʠʟʥʘʯʘʶʪʴ ʤʝʞʽ ʧʦʙʫʜʦʚ ʛʨʘʬʽʢʽʚ ʥʘ ʧʦʣʦʪʥʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʢʦʤʘʥʜʫ ʇʝʨʝʪʠʥ, ʟʘʟʥʘʯʠʚʰʠ ʫ ʜʫʞʢʘʭ ʧʦʟʥʘʯʝʥʥʷ ʜʣʷ ʦʙʦʭ ʚʚʝʜʝʥʠʭ 
ʬʫʥʢʮʽʡ. ʅʘ ʟʘʢʣʶʯʥʦʤʫ ʝʪʘʧʽ ʫ ʨʷʜʢʫ ʚʚʝʜʝʥʥʷ ʟʘʧʠʩʫʶʪʴ ʢʦʤʘʥʜʫ  

https://www.geogebra.org/m/xhsmgzq9
https://www.geogebra.org/m/xhsmgzq9
https://www.geogebra.org/m/xhsmgzq9
https://www.geogebra.org/m/xhsmgzq9
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ɯʥʪʝʛʨʘʣʄʽʞ[f,g,x(A),x(B)], ʜʝ ʭ(ɸ) ʪʘ ʭ(ɺ) ï ʘʙʩʮʠʩʠ ʪʦʯʦʢ ɸ ʽ ɺ ʧʝʨʝʪʠ-
ʥʫ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʧʦʣʦʪʥʽ ʟôʷʚʣʷʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ ʢʦʣʴʦ-
ʨʦʤ ʬʽʛʫʨʠ, ʧʣʦʱʫ ʷʢʦʾ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʟʥʘʡʪʠ, ʘ ʪʘʢʦʞ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ 
ʧʣʦʱʽ (ʈʠʩ. 3.41). 

 
ʈʠʩ. 1. 86. ʉʢʨʽʥʰʦʪ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʠ ɯʥʪʝʛʨʘʣʄʽʞ 
 

8. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʫ ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ ʪʝ-
ʣʝʬʦʥʫ çɻʨʘʬʽʯʥʠʡ ʢʘʣʴʢʫʣʷʪʦʨè (ʙʽʣʴʰʝ ʧʨʦ ʮʝʡ ʤʦʜʫʣʴ Learn 
GeoGebra Graphing Calculator  https://www.geogebra.org/m/vd6UC685). 
ʈʦʟʚô̫ ʟʘʪʠ ʛʨʘʬʽʯʥʦ ʩʠʩʪʝʤʫ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ (ʨʠʩ.1.87):  

ώ πȟυȿςὼ σȿȠͽώ σὼ ὼͮς ρȟυȢ  

 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ: 
 
1. ɼʦʜʘʪʠ ʚʠʨʘʟ (+ fx)  0.5*abs(2*x-3). 

 
2. ɼʦʜʘʪʠ ʚʠʨʘʟ (+ fx)  3*x-x*x-1.5 

 
3. ʆʙʠʨʘʻʤʦ ʽʥʩʪʨʫʤʝʥʪ ʊʦʯʢʘ ʧʝʨʝ-
ʪʠʥʫ, ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʫʻʤʦ ʦʙʠʜʚʘ 
ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʾ ʯʠ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ. 

 
 
4. ʑʦʙ ʟʘʟʥʘʯʠʪʠ ʥʘ ʛʨʘʬʽʢʫ ʢʦʦʨ-
ʜʠʥʘʪʠ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʽʚ, 
ʦʙʠʨʘʶʪʴ ʦʙôʻʢʪ ɸ ʽ ɺ, ʟʘʟʥʘʯʘʶʪʴ ʫ 
ɿʘʛʦʣʦʚʢʫ ʧʦʢʘʟʫʚʘʪʠ ɯʤô̫ ʪʘ ɿʥʘ-
ʯʝʥʥʷ.  
 

ʈʠʩ. 1. 87. ʉʢʨʽʥʰʦʪ ʧʦʙʫʜʦʚʠ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ ʧʦʙʫʜʦʚʠ. 

https://www.geogebra.org/m/xhsmgzq9
https://www.geogebra.org/m/xpysjjcb
https://www.geogebra.org/m/vd6UC685
https://www.geogebra.org/m/g7nuvhm6
https://www.geogebra.org/m/g7nuvhm6
https://www.geogebra.org/m/g7nuvhm6
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9. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ ʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʦ-
ʨʠʩʪʫʶʯʠʩʴ ʜʦʜʘʪʢʦʤ çɻʨʘʬʽʯʥʠʡ ʢʘʣʴʢʫʣʷʪʦʨè (ʪʘʙʣ. 1.12).: 

 ʘ) ʫ= ʭ
4
 + ʘ ʭ

2 
+ b ; ʙ)  ʫ = a*(ʍ-b)^2+c. 

ʊʘʙʣ 1.12. 

1. ɼʣʷ ʮʴʦʛʦ ʦʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ ɯʥʩʪʨʫʤʝ-
ʥʪʠ, ʜʘʣʽ ʇʦʚʟʫʥʦʢ. ʉʪʚʦʨʠʪʠ ʪʨʠ ʇʦʚʟʫʥʢʠ, 
ʷʢʽ ʚʠʟʥʘʯʘʪʠʤʫʪʴ ʢʦʝʬʽʮʽʻʥʪʠ a, b, c, ʧʦʟʥʘ-
ʯʘʶʯʠ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ. 
 

 

2. ʉʪʚʦʨʶʶʪʴ ʦʙôʻʢʪ-ʬʫʥʢʮʽʶ ʷʚʥʦʛʦ ʚʠʜʫ. 
ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚʠʨʘʟʫ (+ 
fx), ʚʚʦʜʷʪʴ ʚʠʨʘʟ ʜʣʷ ʧʝʨʰʦʾ ʬʫʥʢʮʽʾ    
ʭ

4
 + ʘ ʭ

2 
+ b . ɸʥʘʣʦʛʽʯʥʦ ʚʠʢʦʥʫʶʪʴ ʜʣʷ 

ʜʨʫʛʦʾ ʬʫʥʢʮʽʾ : a*(ʍ-b)^2+c. 

(+ fx)   

 
  

1.6.3. ʄʦʜʫʣʴ 3D  ɻʝʦʤʝʪʨʽʷ GeoGebra 

ɿʘ ʜʦʧʦʤʦʛʦʶ 3D ɻʝʦʤʝʪʨʽʷ GeoGebra ʤʦʞʥʘ ʽʤʽʪʫʚʘʪʠ ʟʦʚʥʽʰʥʽ ʜʽʾ 
ʟ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʪʽʣʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʪʦʛʦ, ɦ ʦʙ ʫʯʝʥʴ ʤʽʛ ʧʨʦʚʝʩʪʠ ʟ 
ʥʠʤʠ ʤʠʩʣʝʥʥʝʚʽ ʚʥʫʪʨʽʰʥʽ ʜʽʾ ʽ ʨʦʟʚʠʥʫʪʠ ʧʨʦʩʪʦʨʦʚʝ ʤʠʩʣʝʥʥʷ.  
ɹʽʣʴʰʝ ʧʨʦ ɼʦʜʘʪʦʢ 3D ɻʝʦʤʝʪʨʽʷ ʯʠʪʘʪʠ ʪʫʪ (Learn GeoGebra 3D 

Calculator https://www.geogebra.org/m/aWhYSpvy). 
ʅʘ ʨʠʩ. 1. 88 ʧʦʜʘʥʦ ʛʦʣʦʚʥʝ ʚʽʢʥʦ ʟʘʩʦʙʫ GeoGebra Classic ʟ ʧʦʙʫ-

ʜʦʚʦʶ ʧʽʨʘʤʽʜʠ ʥʘ 3D-ʧʦʣʦʪʥʽ.  

 
ʈʠʩ. 1. 88. ɻʦʣʦʚʥʝ ʚʽʢʥʦ ʟʘʩʦʙʫ GeoGebra Classic (ʢʦʣʝʢʮʽʷ ʨʦʟʨʦʙʦʢ). 

https://www.geogebra.org/3d
https://www.geogebra.org/m/aWhYSpvy
https://www.geogebra.org/m/aWhYSpvy
https://www.geogebra.org/m/xxbnfz3f


 

 138 

ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʟʘʚʜʘʥʴ ʥʘ ʧʦʙʫʜʦʚʫ ʧʝʨʝʨʽʟʽʚ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ 

ʧʣʦʱʠʥʦʶ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ ʟʘʜʘʥʽ ʪʦʯʢʠ, ʷʢʽ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ 

ʧʨʷʤʽʡ; ʯʝʨʝʟ ʧʨʷʤʫ ʽ ʪʦʯʢʫ, ʷʢʘ ʾʡ ʥʝ ʥʘʣʝʞʠʪʴ; ʧʦʙʫʜʦʚʫ ʣʽʥʽʡʥʠʭ ʢʫʪʽʚ 

ʜʚʦʛʨʘʥʥʠʭ ʢʫʪʽʚ ʪʘ ʾʭ ʚʠʤʽʨʶʚʘʥʥʷ;  ʢʫʪʘ ʤʽʞ ʧʨʷʤʦʶ ʽ ʧʣʦʱʠʥʦʶ.  

1. ʇʦʙʫʜʫʚʘʪʠ ʧʝʨʝʨʽʟ ʢʫʙʘ ʧʣʦʱʠʥʦʶ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ 
ʪʦʯʢʠ, ʷʢʽ ʣʝʞʘʪʴ ʥʘ ʨʝʙʨʘʭ ʢʫʙʘ (ʪʘʙʣ. 1.13, ʜʦʜʘʪʦʢ ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ). 

 

ʊʘʙʣ. 1.13. 
ʂʨʦʢʠ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʫ ʢʫʙʘ ʧʣʦʱʠʥʦʶ (3D ɻʨʘʬʽʢʘ) 

ˉ ʂʨʦʢʠ ʧʦʙʫʜʦʚʠ ʇʽʢʪʦʛʨʘʤʠ 

1. ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʂʫʙè, ʚʢʘʟʫʶʪʴ ʜʚʽ 
ʚʝʨʰʠʥʠ ʫ ʧʣʦʱʠʥʽ ʦʩʥʦʚʠ ʢʫʙʘ ʽ ʙʫʜʫʶʪʴ 
ʢʫʙ. 

  
 ɼʣʷ ʚʽʜʤʽʥʠ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʜʽʾ ʽʥʩʪʨʫʤʝʥʪʘ 

ʦʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʇʝʨʝʤʽʱʝʥʥʷè. ɼʣʷ 
ʚʽʜʤʽʥʠ ʧʦʧʝʨʝʜʥʴʦʾ ʜʽʾ ʦʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘ-
ʤʫ çʇʦʚʝʨʥʝʥʥʷ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦè. 

 

2. ʋ ʅʘʣʘʰʪʫʚʘʥʥʷʭ ʤʦʞʥʘ ʦʙʨʘʪʠ ʦʧʮʽʶ çʅʝ 
ʧʦʢʘʟʫʚʘʪʠ ʦʩʽè.     

 

3. ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʊʦʯʢʘè ʽ ʚʢʘʟʫʶʪʴ 
ʪʨʠ ʪʦʯʢʠ ʥʘ ʨʽʟʥʠʭ ʨʝʙʨʘʭ ʢʫʙʘ. 

 
4. ʇʨʦʚʦʜʷʪʴ ʧʣʦʱʠʥʫ ʯʝʨʝʟ ʦʙʨʘʥʽ ʪʨʠ ʪʦʯʢʠ 

(ʧʽʩʣʷ ʦʙʨʘʥʥʷ ʧʽʢʪʦʛʨʘʤʠ çʇʣʦʱʠʥʘ ʯʝʨʝʟ 
3 ʪʦʯʢʠè, ʧʦʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʪʦʯʢʠ.  

5. ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʇʝʨʝʪʠʥ ʜʚʦʭ ʧʦʚʝʨ-
ʭʦʥʴè, ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʜʠʤʫ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ 
ʢʫʙʘ ʽ ʧʣʦʱʠʥʠ, ʙʫʜʫʶʪʴ ʧʝʨʝʨʽʟ ʢʫʙʘ ʧʣʦ-
ʱʠʥʦʶ.   

6. ɿʙʝʨʝʛʪʠ ʟʦʙʨʘʞʝʥʥʷ (ʟʘ ʥʘʷʚʥʦʩʪʽ WiFi, 
ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʣʘʪʠʥʩʴʢʠʤʠ ʣʽʪʝʨʘʤʠ) ʘʙʦ 
ʧʦʜ̔ʣʠʪʠʩʷ ʢʨʝʩʣʝʥʥʷʤ, ʟʦʙʨʘʞʝʥʥʷʤ, ʥʘʜʽ-
ʩʣʘʚʰʠ ʡʦʛʦ ʥʘ Google-ʜʠʩʢ ʯʠ ʥʘ ʚʢʘʟʘʥʫ 
ʘʜʨʝʩʫ; ʝʢʩʧʦʨʪʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ. 

 
7. ɼʦʩʣʽʜʠʪʠ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʤʥʦʛʦʢʫʪʥʠʢ, 

ʦʪʨʠʤʘʥʠʡ ʫ ʧʝʨʝʨʽʟʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫ-
ʚʘʥʥʷ ʪʦʯʦʢ ʥʘ ʨʝʙʨʘʭ ʢʫʙʘ; ʧʦʚʝʨʥʫʪʠ ʢʫʙ. 

 

8. ɼʦʜʘʪʢʦʚʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʣʦʱʫ ʧʝʨʝʨʽʟʫ 
ʢʫʙʘ, ʧʦʧʝʨʝʜʥʴʦ ʟʥʷʚʰʠ ʚʽʜʤʽʪʢʠ ʚʽʜʦʙʨʘ-
ʞʝʥʥʷ ʢʫʙʘ ʽ ʩʽʯʥʦʾ ʧʣʦʱʠʥʠ. 

 

https://www.geogebra.org/3d
https://www.geogebra.org/m/rvws5r4k
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2. ʇʦʙʫʜʫʚʘʪʠ ʧʨʘʚʠʣʴʥʫ 6-ʢʫʪʥʫ ʧʨʠʟʤʫ ʽ ʧʝʨʝʨʽʟ ʧʨʠʟʤʠ ʧʣʦʱʠʥʦʶ.   

ʊʘʙʣ. 1.14. 

ʂʨʦʢʠ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʫ ʧʽʨʘʤʽʜʠ ʧʣʦʱʠʥʦʶ 
ˉ ʑʦ ʟʨʦʙʠʪʠ ʇʽʢʪʦʛʨʘʤʠ 

1. ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʇʨʘʚʠʣʴʥʠʡ ʤʥʦʛʦʢʫʪʥʠʢè, 
ʚʢʘʟʫʶʪʴ ʫ ʧʣʦʱʠʥʽ ʦʩʥʦʚʠ ʧʨʠʟʤʠ ʜʚʽ ʚʝʨʰʠʥʠ, 
ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʦʨʦʥʫ ʦʩʥʦʚʠ ʧʨʘʚʠʣʴʥʦʾ ʧʨʠʟʤʠ 
ʽ ʚʧʠʩʫʶʪʴ ʯʠʩʣʦ ʢʫʪʽʚ ʤʥʦʛʦʢʫʪʥʠʢʘ ʚ ʦʩʥʦʚʽ 6. 

 
 ɼʣʷ ʚʽʜʤʽʥʠ ʙʘʛʘʪʦʨʘʟʦʚʦʾ ʜʽʾ ʽʥʩʪʨʫʤʝʥʪʘ ʦʙʠ-

ʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʇʝʨʝʤʽʱʝʥʥʷè. ɼʣʷ ʚʽʜʤʽʥʠ 
ʧʦʧʝʨʝʜʥʴʦʾ ʜʽʾ ʦʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʇʦʚʝʨʥʝʥʥʷ 
ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦè. 

 
2. ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʇʘʨʘʣʝʣʴʥʘ ʧʨʷʤʘè, ʚʢʘʟʫ-

ʶʪʴ ʥʘ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʧʦʙʫʜʦʚʘʥʦʛʦ ʤʥʦʛʦʢʫʪʥʠʢʘ, 
ʧʦʪʽʤ ʥʘ ʚʽʩʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦ-
ʚʠ ʤʥʦʛʦʢʫʪʥʠʢʘ.  

3. ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʇʨʠʟʤʘè, ʚʢʘʟʫʶʪʴ ʥʘ ʧʦ-
ʙʫʜʦʚʘʥʠʡ ʧʨʘʚʠʣʴʥʠʡ 6-ʢʫʪʥʠʢ, ʜʘʣʽ ʥʘ ʜʦʚʽʣʴʥʫ 
ʪʦʯʢʫ ʥʘ ʧʦʙʫʜʦʚʘʥʽʡ ʧʨʷʤʽʡ. ʇʨʘʚʠʣʴʥʫ 6-ʢʫʪʥʫ 
ʧʨʠʟʤʫ ʧʦʙʫʜʦʚʘʥʦ. 

 

 ʋ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʤʦʞʥʘ ʦʙʨʘʪʠ ʦʧʮʽʶ çʅʝ ʧʦʢʘʟʫ-
ʚʘʪʠ ʦʩʽè.       

 

4. ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʊʦʯʢʘè ʽ ʚʢʘʟʫʶʪʴ ʪʨʠ ʪʦʯ-
ʢʠ ʥʘ ʨʽʟʥʠʭ ʨʝʙʨʘʭ ʧʨʠʟʤʠ ʯʠ ʚ ʾʾ ʛʨʘʥʷʭ. 

 
5. ʇʨʦʚʦʜʷʪʴ ʧʣʦʱʠʥʫ ʯʝʨʝʟ ʦʙʨʘʥʽ ʪʨʠ ʪʦʯʢʠ (ʧʽʩʣʷ 

ʦʙʨʘʥʥʷ ʧʽʢʪʦʛʨʘʤʠ çʇʣʦʱʠʥʘ ʯʝʨʝʟ 3 ʪʦʯʢʠè, ʧʦ-
ʩʣʽʜʦʚʥʦ ʚʢʘʟʘʪʠ ʪʦʯʢʠ). 

 
6. ʆʙʠʨʘʶʪʴ ʧʽʢʪʦʛʨʘʤʫ çʇʝʨʝʪʠʥ ʜʚʦʭ ʧʦʚʝʨʭʦʥʴè, 

ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʜʠʤʫ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ ʧʨʠʟʤʠ ʽ ʧʣʦ-
ʱʠʥʠ, ʙʫʜʫʶʪʴ ʧʝʨʝʨʽʟ ʧʨʠʟʤʠ ʧʣʦʱʠʥʦʶ. ʄʦʞʥʘ 
ʪʘʢʦʞ ʧʦʩʣʽʜʦʚʥʦ ʙʫʜʫʚʘʪʠ ʣʽʥʽʶ ʧʝʨʝʪʠʥʫ ʢʦʞʥʦʾ 
ʛʨʘʥʽ ʟ ʧʣʦʱʠʥʦʶ ʧʝʨʝʨʽʟʫ. ʜʣʷ ʮʴʦʛʦ ʚʢʘʟʫʶʪʴ ʥʘ 
ʛʨʘʥʴ ʽ ʥʘ ʧʣʦʱʠʥʫ ʧʝʨʝʨʽʟʫ. 

 

7. ɿʙʝʨʝʛʪʠ ʟʦʙʨʘʞʝʥʥʷ (WiFi, ʚʢʘʟʘʪʠ ʥʘʟʚʫ ʣʘʪʠʥʩʴ-
ʢʠʤʠ ʣʽʪʝʨʘʤʠ), ʧʦʜʽʣʠʪʠʩʷ ʢʨʝʩʣʝʥʥʷʤ, ʟʦʙʨʘʞʝʥ-
ʥʷʤ, ʥʘʜʽʩʣʘʚʰʠ ʡʦʛʦ ʥʘ Google-ʜʠʩʢ ʯʠ ʥʘ ʘʜʨʝʩʫ; 
ʝʢʩʧʦʨʪʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ. 

 

 

ɼʦʩʣʽʜʠʪʠ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʤʥʦʛʦʢʫʪʥʠʢ, ʦʪʨʠʤʘʥʠʡ ʫ ʧʝʨʝʨʽʟʽ, ʟʘʣʝ-

ʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʦʯʦʢ ʥʘ ʨʝʙʨʘʭ ʧʨʠʟʤʠ; ʧʦʚʝʨʥʫʪʠ ʧʨʠʟʤʫ. ʄʦ-

https://www.geogebra.org/m/fvg8jjaf
https://www.geogebra.org/m/fvg8jjaf
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ʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʣʦʱʫ ʧʝʨʝʨʽʟʫ ʧʨʠʟʤʠ, ʧʦʧʝʨʝʜʥʴʦ ʟʥʷʚʰʠ ʚʽʜʤʽʪʢʠ ʚʽ-

ʜʦʙʨʘʞʝʥʥʷ ʧʨʠʟʤʠ ʽ ʩʽʯʥʦʾ ʧʣʦʱʠʥʠ (ʫ ʚʣʘʩʪʠʚʦʩʪʷʭ ʦʙôʻʢʪʘ ʟʥʷʪʠ ʚʽʜ-

ʤʽʪʢʫ çʥʝ ʧʦʢʘʟʫʚʘʪʠè). 

ʉʠʜʦʨʫʢ ɺ. ɸ. [56] ʧʨʦʧʦʥʫʻ ʢʥʠʛʫ ʥʘʦʯʥʦʩʪʝʡ ʟ ʧʝʨʝʨʽʟʘʤʠ ʤʥʦʛʦ-

ʛʨʘʥʥʠʢʽʚ, ʢʨʝʩʣʝʥʥʷ ʜʦ ʷʢʠʭ ʚʠʢʦʥʘʥʦ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʨʠʩ. 1.89 ʚ)  

(https://www.geogebra.org/m/Jd4va4rs): ʤʝʪʦʜ ʩʣʽʜʽʚ, ʤʝʪʦʜ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʪʘ ʽʥʰʽ. ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʥʠʤ ʤʝʪʦʜʠʯʥʦʤʫ ʧʦʩʽʙʥʠʢʫ 

ʧʦʜʘʥʦ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ, ʦʧʦʨʥʽ ʟʘʜʘʯʽ.   

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʽʚ ʤʥʦʛʦʛʨʘʥ-

ʥʠʢʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ GeoGebra ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘ çʇʝʨʝʪʠʥ ʧʦʚʝʨʭʦʥʴè, ʘ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʩʣʽ-

ʜʽʚ ʯʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʟʜʽʡʩʥʶʶʯʠ ʧʦʢʨʦʢʦʚʦ ʧʦʙʫʜʦʚʠ.   
 

 
ʘ) ʩʢʨʽʥʰʦʪ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʫ ʢʫ-
ʙʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʦʛʦ 
ʜʦʜʘʪʢʫ 3D ɻʨʘʬʽʢʘ; 

 
ʙ) ʧʝʨʝʨʽʟ ʢʫʙʘ ʧʣʦʱʠʥʦʶ ʤʝʪʦ-

ʜʦʤ ʩʣʽʜʽʚ; 

 
ʚ) ʢʥʠʛʘ çʇʝʨʝʨʽʟʠ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚè 

ʈʠʩ. 1. 89. ʇʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʽʚ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʧʣʦʱʠʥʦʶ 
 

ʅʠʟʢʫ ʥʘʦʯʥʦʩʪʝʡ ʜʦ ʟʘʜʘʯ ʩʪʝʨʝʦʤʝʪʨʽʾ ʧʨʦʧʦʥʫʻ ʄʠʭʘʡʣʦ ʁʦʩʠ-
ʧʦʚʠʯ ʈʠʢʦʚʩʴʢʠʡ [52]. ʎʽ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʽ ʷʢ ʧʦʙʫʜʦʚʠ ʪʽʣ ʥʘ ʧʣʦʱʠ-
ʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʢ̒ʪʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ 
ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʥʠʛʘ / ʜʦʙʽʨʢʘ ʥʘʦʯʥʦʩʪʝʡ ʜʦ ʪʝʤʠ çʇʨʠʟʤʘè. ɭ ʥʠʟʢʘ 

https://www.geogebra.org/m/xxbnfz3f#material/fvg8jjaf
https://www.geogebra.org/u/c%D0%B8%D0%B4opy%C4%B8
https://www.geogebra.org/m/Jd4va4rs
https://www.geogebra.org/3d
https://www.geogebra.org/m/ss2zursf
https://www.geogebra.org/m/ss2zursf
https://www.geogebra.org/m/Jd4va4rs
https://www.geogebra.org/u/mirinf
https://www.geogebra.org/u/mirinf
https://www.geogebra.org/m/uduGgvZJ
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ʥʘʦʯʥʦʩʪʝʡ, ʫ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʤʙʽʥʘʮʽʾ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ: ʩʬʝʨʘ 
ʽ ʧʽʨʘʤʽʜʘ, ʩʬʝʨʘ ʽ ʧʨʠʟʤʘ, ʩʬʝʨʘ ʽ ʮʠʣʽʥʜʨ ʪʦʱʦ. ʈʦʟʛʣʷʥʝʤʦ ʥʘʦʯʥʽʩʪʴ 
çɺʧʠʩʘʥʠʡ ʫ ʢʫʣʶ ʢʦʥʫʩ. ʇʨʘʚʠʣʴʥʘ ʪʨʠʢʫʪʥʘ ʧʽʨʘʤʽʜʘ ʚʧʠʩʘʥʘ ʚ ʢʦʥʫʩ. 
ʇʽʨʘʤʽʜʘ ʚʧʠʩʘʥʘ ʚ ʩʬʝʨʫè (ʨʠʩ.1.90). ʋʞʝ ʟ ʥʘʟʚʠ ʩʣʽʜʫʻ, ʱʦ ʥʘʦʯʥʦʩʪʽ 
ʚʣʘʩʪʠʚʘ ʽʥʪʝʛʨʦʚʥʽʩʪʴ ʽ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 
ʫʨʦʢʽʚ ʩʪʝʨʝʦʤʝʪʨʽʾ ʫ ʰʢʦʣʽ ʯʠ ʟʘʥʷʪʴ ʟ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 
ʟʘ ʨʽʟʥʠʤʠ ʪʝʤʘʤʠ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʥʘʦʯʥʽʩʪʶ, ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʘʜʷʪʴ ʚʠ-
ʚʯʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʪʽʣ, ʚʧʠʩʘʥʠʭ ʫ ʩʬʝʨʫ,  ʜʦʩʣʽʜʠʪʠ ʟʚôʟʦʢ ʤʽʞ ʨʘʜʽʫʩʘ-
ʤʠ ʢʫʣʽ, ʢʦʥʫʩʘ, ʚʠʩʦʪʦʶ ʢʦʥʫʩʘ ʪʘ ʡʦʛʦ ʪʚʽʨʥʦʶ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʽʥʩʪʨʫ-
ʤʝʥʪʦʤ ʇʨʘʧʦʨʝʮʴ, ʷʢʠʤ ʦʩʥʘʱʝʥʽ ʮʽ ʥʘʦʯʥʦʩʪʽ, ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʟʤʦʛʫ 
ʧʦʚʪʦʨʠʪʠ ʥʘʩʪʫʧʥʝ: ʷʢʠʡ ʢʦʥʫʩ ʥʘʟʠʚʘʻʪʴʩʷ ʚʧʠʩʘʥʠʤ ʫ ʢʫʣʶ; ʷʢʦʤʫ 
ʝʣʝʤʝʥʪʫ ʢʦʥʫʩʘ ʥʘʣʝʞʠʪʴ ʮʝʥʪʨ ʢʫʣʽ; ʢ̫ʘ ʧʽʨʘʤʽʜʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʧʠʩʘ-
ʥʦʶ ʫ ʢʦʥʫʩ; ʷʢʘ ʧʽʨʘʤʽʜʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʧʠʩʘʥʦʶ ʫ ʩʬʝʨʫ; ʷʢʠʤ ʙʫʜʝ 
ʦʩʴʦʚʠʡ ʧʝʨʝʨʽʟ ʢʦʥʫʩʘ;  ʢ̫ʠʡ ʢʨʫʛ ʢʫʣʽ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʣʠʢʠʤ ʢʨʫʛʦʤ; 
ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʜʽʘʤʝʪʨʘ ʢʫʣʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʜʦ ʡʦʛʦ 
ʚʝʣʠʢʦʛʦ ʢʨʫʛʘ. 

 
ʈʠʩ. 1. 90. ɺʧʠʩʘʥʠʡ ʫ ʢʫʣʶ ʢʦʥʫʩ 

 
ʇʨʦ ʙʫʜʦʚʫ ʨʠʩʫʥʢʽʚ ʜʦ ʟʘʜʘʯ ʩʪʝʨʝʦʤʝʪʨʽʾ ʤʦʚʘ ʡʪʠʤʝ ʽ ʚ ʧ. 2.1 ʜʘ-

ʥʦʛʦ ʧʦʩʽʙʥʠʢʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʥʘʦʯʥʦʩʪʝʡ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʩʧʨʠʷʪʠʤʝ ʥʘʙʫʪʪʶ ʫʯʥʷʤʠ 

/ ʩʪʫʜʝʥʪʘʤʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ.  
 

https://www.geogebra.org/m/jvm9Kqmz
https://www.geogebra.org/m/jvm9Kqmz
https://www.geogebra.org/m/jvm9Kqmz
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ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 

1. ʇʝʨʝʛʣʷʥʴʪʝ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙ-

ʥʠʢ çɺʠʙʨʘʥʽ ʧʠʪʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʟ 

GeoGebraè. ʉʪʚʦʨʽʪʴ ʚʣʘʩʥʫ ʢʦʣʝʢʮʽʶ ʥʘʦʯʥʦʩʪʝʡ 

ʪʘ ʚʝʙ-ʨʦʟʨʦʙʢʫ ʫʨʦʢʫ ʟʘ ʦʙʨʘʥʦʶ ʪʝʤʦʶ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ GeoGebra, ʜʦʜʘʶʯʠ ʜʦ ʥʝʾ ʚʽʜʧʦʚʽʜʥʽ ʪʝʢʩ-

ʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʽ ʧʦʙʫʜʦʚʠ. ɼʦʜʘʪʢʦ-

ʚʦ ʜʦ ʨʦʟʨʦʙʢʠ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʝʦ, 

ʧʠʪʘʥʥʷ ʯʠ pdf-ʬʘʡʣʠ.  

2. ʇʦʨʽʚʥʷʡʪʝ ʦʩʦʙʠʩʪʦʩʪʽ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ, ʛʝʦʤʝʪʨʠʯ-

ʥʠʭ ʬʽʛʫʨ ʟʘ ʜʦʧʦʤʦʛʦʶ GRAN ʪʘ GeoGebra. 

3. ʋ ʪʨʘʧʝʮʽʾ SABCD BC||AD. ɺʽʜʨʽʟʦʢ SB ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ɸɺʉ ʽ 

ʚʜʚʽʯʽ ʙʽʣʴʰʠʡ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʪʨʘʧʝʮʽʾ. ʗʢ ʚʠʨʘʟʠʪʠ ʚʽʜʩʪʘʥʴ ʚʽʜ ʩʝʨʝʜʠ-

ʥʠ SD ʜʦ ʧʣʦʱʠʥʠ SBC ʯʝʨʝʟ ʜʦʚʞʠʥʫ ʦʜʥʦʛʦ ʟ ʝʣʝʤʝʥʪʽʚ ʪʨʘʧʝʮʽʾ?   

ʈʦʟʨʦʙʽʪʴ ʥʘʦʯʥʦʩʪ̔ ʜʦ ʟʘʜʘʯʽ ʫ ʇʦʣʦʪʥʽ GeoGebra ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘ-

ʩʪʠʚʦʩʪʝʡ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʥʘ 3D-ʧʦʣʦʪʥʽ. ʇʦʨʽʚʥʷʡʪʝ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʘʦʯʥʦʩʪʝʡ ʪʘ ʦʮʽʥʽʪʴ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʩʧʨʠʡʥʷʪʪʷ 

ʤʘʡʙʫʪʥʽʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ.   

 

1.7. ʄʫʣʴʪʠʤʝʜʽʡʥʘ ʜʦʰʢʘ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ  

1.7.1. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ. 

ʊʝʨʤʽʥ çʤʫʣʴʪʠʤʝʜʽʡʥʘ ʜʦʰʢʘè ʧʦʜʘʻʤʦ ʟʘ ɼ. ɺ. ɺʘʩʠʣʴʻʚʦʶ [9] ʫ 

ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʨʘʟʦʤ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ: ʢʦʤʧôʶʪʝʨ ʫʯʠ-

ʪʝʣʷ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʧʨʦʝʢʪʦʨ, ʩʝʥʩʦʨʥʘ ʜʦʰʢʘ, ʝʣʝʢʪʨʦʥʥʽ ʦʣʽʚʮʽ, ʧʨʦ-

ʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʩʠʩʪʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʤʦ-

ʥʽʪʦʨʠʥʛʫ ʟʥʘʥʴ ʪʦʱʦ. ɼʦʩʣʽʜʥʠʮʷ ʦʙˇʨʫʥʪʦʚʫʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴ-

ʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʫ ʥʘʚʯʘʥʥʽ ʫʯʥʽʚ 5-6 ʢʣʘʩʽʚ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ 

ʚʩʽ ʝʪʘʧʠ ʫʨʦʢʫ, ʩʪʚʦʨʠʪʠ ʧʦʟʠʪʠʚʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʰʢʦʣʷʨʽʚ ʥʘ ʩʚʽʜʦʤʫ 

ʪʘ ʘʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʾʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʟʘʛʘʣʴʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʟʘʧʨʦʚʘʜʠʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. ʋ ʤʝʜʽʘʪʝ-

ʮʽ ʩʪʚʦʨʝʥʠʭ ɼ. ɺ. ɺʘʩʠʣʴʻʚʦʶ ʫʨʦʢʽʚ ʻ ʥʠʟʢʘ ʨʦʟʨʦʙʦʢ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [10]. 

ʇʦʧʫʣʷʨʥʠʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʪʘʢʽ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʜʦʰʢʠ: Smart Board, 

IQBoard, Classic Solution, Promethean ActivBoard, ScreenMedia, Triumph 

Board, Interwrite, IPBoard, Panasonic Panasonic ʪʘ ʽʥ. 

ʇʦʷʚʘ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʟʚʝʣʘ ʜʦ ʩʪʚʦʨʝʥʥʷ ʨʽʟ-

ʥʦʤʘʥʽʪʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʢʘʪʽʚ, ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʽʚ 

ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ LearningApps, GeoGebra, Padlet ʪʘ ʽʥ.  ʎʽ ʜʦʜʘʪʢʠ ʦʨʽʻ-

ʥʪʦʚʘʥʽ ʷʢ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʫʜʠʪʦʨʽʾ, ʪʘʢ ʽ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʚʜʦʤʘ. ʋ 

ʮʠʬʨʦʚʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʘʭ ʪʠʧʫ çʧʣʘʢʘʪè, ʚʽʜʦʤʦʩʪʽ ʨʦʟʛʦʨʪʘʶʪʴʩʷ ʟʘ-

https://www.geogebra.org/m/gqpk8yfu
https://www.geogebra.org/m/gqpk8yfu
https://www.geogebra.org/m/kju9da9k
https://www.geogebra.org/m/kju9da9k
https://learningapps.org/
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ʣʝʞʥʦ ʚʽʜ ʜʽʡ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʫʧʨʘʚʣʷʻ ʚʽʜʧʦʚʽʜʥʠʤʠ çʢʥʦʧʢʘʤʠè. 

ʇʣʘʢʘʪ ï ʮʝ ʟʘʩʽʙ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʥʦʚʥʘ ʡʦʛʦ ʬʫʥʢʮʽʷ ï ʜʝʤʦʥ-

ʩʪʨʘʮʽʷ ʤʘʪʝʨʽʘʣʫ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʚʧʨʘʚʠ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʤʠʩʣʝʥ-

ʥʷ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʝʚʥʦʾ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʜʫʤʦʢ. ɰʭ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʩʧʦʥʫʢʘʻ ʫʯʘʩʥʠʢʽʚ ʜʦ ʚʠʩʣʦʚʣʝʥʥʷ ʜʫʤʢʠ, ʚʠʩʫʚʘʥʥʷ ʛʽʧʦʪʝʟ; 

ʩʪʠʤʫʣʶʻ ʚʠʨʦʙʣʝʥʥʷ ʪʚʦʨʯʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʚʠʩʥʦʚʢʽʚ, ʧʨʘ-

ʚʠʣ, ʪʦʱʦ. ɺʧʨʘʚʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʦʩʤʠʩʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ; 

ʩʧʦʥʫʢʘʶʪʴ ʫʯʥʽʚ/ʩʪʫʜʝʥʪʽʚ ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ (çʏʠ ʩʧʨʘʚʜʽ ʮʝ ʪʘʢ?è); 

ʜʦʩʣʽʜʠʪʠ ʬʘʢʪʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʟʨʦʟʫʤʽʪʠ ʾʭ 

ʩʫʪʴ. ʂʦʣʠ ʚ ʟʘʚʜʘʥʥʷʭ ʥʘʷʚʥʘ ʧʝʚʥʘ ʧʨʦʙʣʝʤʥʘ ʩʠʪʫʘʮʽʷ, ʪʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʾʭ ʚ ʫʤʦʚʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʢʪʠ-

ʚʥʦ ʩʪʠʤʫʣʶʻ ʜʽʷʣʴʥʽʩʪʴ ʤʠʩʣʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʧʦʜʦʣʘʥʥʷ ʧʨʦʪʠʨʽʯ. 

ʉʘʤʦʦʩʚʽʪʫ ʚ ʦʧʘʥʫʚʘʥʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʦʶ ʜʦʰʢʦʶ, ʥʘʙʫʪʪʷ ʫʯʠʪʝ-

ʣʷʤʠ ʤʘʪʝʤʘʪʠʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʛʘʣʫʟʽ ɯʂʊ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘ ʮʽʡ 

ʦʩʥʦʚʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʘʞʣʠʚʫ ʤʝʪʦʜʠ-

ʯʥʫ ʫʤʦʚʫ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ɯʂʊ-ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʟʥʘ-

ʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰʫ ʧʽʜʪʨʠʤʢʫ ʩʝʨʝʜ ʫʯʠʪʝʣʽʚ, ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʚʦʥʠ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʪʘ ʝʢ-

ʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ. ʉʘʤʝ ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʢʪʫʘʣʽʟʫʻ ʧʨʦʙʣʝʤʫ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. ɼʦʮʽʣʴʥʠʤ ʻ ʘʥʘʣʽʟ ʧʝʜʘʛʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ. 

ɺʠʦʢʨʝʤʠʤʦ ʢʽʣʴʢʘ ʪʠʧʽʚ ʟʘʥʷʪʴ, ʷʢʽ ʩʪʘʥʫʪʴ ʟʥʘʯʥʦ ʮʽʢʘʚʽʰʠʤʠ, 

ʷʢʱʦ ʚʠʢʦʨʠʩʪʘʪʠ ʤʫʣʴʪʠʤʝʜʽʡʥʫ ʜʦʰʢʫ: ʫʨʦʢ-ʣʝʢʮʽʷ, ʫʨʦʢ-ʧʨʦʚʦʢʘʮʽʷ, 

ʫʨʦʢ-ʢʦʥʬʝʨʝʥʮʽʷ, ʫʨʦʢ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ, ʫʨʦʢʠ-

ʪʝʩʪʫʚʘʥʥʷ, ʽʥʪʝʛʨʦʚʘʥʽ ʫʨʦʢʠ, ʜʽʣʦʚʽ ʽʛʨʠ ʪʦʱʦ. 

ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ, ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʟ ʪʝʢʩʪʘʤʠ ʽ ʦʙôʻʢʪʘʤʠ, ʘʫʜʽʦ- 

ʽ ʚʽʜʝʦʤʘʪʝʨʽʘʣʘʤʠ, Internet-ʨʝʩʫʨʩʘʤʠ, ʨʦʙʠʪʠ ʟʘʧʠʩʠ ʚʽʜ ʨʫʢʠ ʧʨʷʤʦ ʥʘ 

ʚʽʜʢʨʠʪʠʭ ʜʦʢʫʤʝʥʪʘʭ ʽ ʟʙʝʨʽʛʘʪʠ ʚʽʜʦʤʦʩʪʽ.  

ɺʩʝ ʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʽʙʣʽʦʪʝʢʠ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ, ʱʦ 

ʤʽʩʪʷʪʴ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʫʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ 

ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʄʆʅ ʋʢʨʘʾʥʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʰʢʦʣʽ. ʋʯʠʪʝʣʶ 

ʧʦʪʨʽʙʥʦ ʦʚʦʣʦʜʽʪʠ ʤʝʪʦʜʠʢʦʶ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʩʝʥʩʦʨʥʽʡ ʜʦʰʮʽ. 

ɿʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʦʥʥʠʭ ʯʠ ʜʠʩʪʘʥʮʽʡʥʠʭ ʢʫʨʩʽʚ ʜʣʷ 

ʰʢʦʣʷʨʽʚ / ʫʯʠʪʝʣʽʚ. ʅʘʧʨʠʢʣʘʜ, ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʝʣʝʢʪʨʦʥʥʽ ʢʫʨʩʠ ʟ 

ʛʝʦʤʝʪʨʽʾ ʥʘ ʧʣʘʪʬʦʨʤʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ MOODLE 

(http://kdpu.edu.ua/moodle/). ɽʣʝʢʪʨʦʥʥʽ ʥʘʦʯʥʦʩʪʽ, ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʟʘ ʛʽʧʝʨʧʦ-

https://moodle.kdpu.edu.ua/course/index.php?categoryid=78
https://moodle.kdpu.edu.ua/course/index.php?categoryid=78
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ʩʠʣʘʥʥʷʤʠ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʚʝʙ-ʩʪʦʨʽʥʦʢ, ʨʦʟʨʦʙʣʝʥʠʭ ʟʘ ʩʫʯʘʩʥʠʤʠ ʧʽʜʨʫ-

ʯʥʠʢʘʤʠ ʛʝʦʤʝʪʨʽʾ. ʇʝʨʝʚʘʛʘ ʧʨʠʚôʷʟʢʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʣʝʢʮʽʾ ʝʣʝʢʪ-

ʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ ʫ ʪʦʤʫ, ʱʦ ʮʝ ʜʘʻ ʟʤʦʛʫ 

ʚʯʠʪʝʣʶ ʤʘʪʝʤʘʪʠʢʠ ʰʚʠʜʰʝ ʜʦʙʠʨʘʪʠ ʜʣʷ ʫʨʦʢʫ ʥʘʦʯʥʦʩʪʽ, ʘ ʪʦʤʫ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʩʠʩʪʝʤʘʪʠʯʥʦ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʩʪʫʧʥʽʩʪʴ ʫ ʥʘʚʯʘʥʥʽ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʥʠʟʢʘ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤ, ʢʨʦʩʚʦʨ-

ʜʽʚ, ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʪʝʩʪʽʚ ʪʘ ʜʠʩʪʘʥʮʽʡʥʠʭ ʫʨʦʢʽʚ. ɸ ʱʝ ʨʦʟʨʦʙʢʠ ʫʨʦʢʽʚ 

ʛʝʦʤʝʪʨʽʾ ʜʣʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ-

ʛʦ ʇɿ (ʫʨʦʢʠ ʜʣʷ çɻʝʦʤʝʪʨʽʷ, 9 ʢʣʘʩè). ʋʯʠʪʝʣʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ ʾʭ ʚ 

ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʣʘʩʥʦʛʦ ʫʨʦʢʫ. ʐʚʠʜʰʝ ʦʧʘʥʫʚʘʪʠ ʧʨʦʛʨʘ-

ʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʪʘ ʤʝʪʦʜʠʢʫ ʨʦʟʨʦʙʢʠ ʫʨʦ-

ʢʽʚ ʤʦʞʥʘ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʫʨʦʢʽʚ (ʜʦʙʽʨʢʘ ʚʽʜʝʦʫʨʦʢʽʚ). 

ʅʠʟʢʫ ʥʘʦʯʥʦʩʪʝʡ ʤʦʞʥʘ ʜʽʙʨʘʪʠ ʥʘ ʩʘʡʪʽ GeoGebra 

(http://www.geogebra.org/, ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ). ɼʦʮʽʣʴʥʦ ʟʘʨʝʻʩʪʨʫʚʘ-

ʪʠʩʷ ʥʘ ʩʘʡʪʽ GeoGebra, ʱʦʙ ʤʘʪʠ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʚʣʘʩʥʽ 

ʨʦʟʨʦʙʢʠ ʽ ʢʥʠʛʠ/ʢʦʣʝʢʮʽʾ, ʧʝʨʝʛʣʷʜʘʪʠ ʜʦʩʪʫʧʥʽ ʨʦʟʨʦʙʢʠ ʽ ʢʦʣʝʢʮʽʾ ʽʥ-

ʰʠʭ ʫʯʘʩʥʠʢʽʚ. ʋʯʠʪʝʣʴ ʤʦʞʝ ʟʘʚʘʥʪʘʞʠʪʠ ʽ ʚʣʘʩʥʠʡ ʧʨʦʝʢʪ. ʇʨʠ ʮʴʦʤʫ 

ʜʦʮʽʣʴʥʦ ʧʦʨʷʜ ʟ ʢʦʨʦʪʢʠʤ ʦʧʠʩʦʤ ʥʘʦʯʥʦʩʪʽ ʧʦʜʘʚʘʪʠ ʟʘʧʠʪʘʥʥʷ ʪʘ ʟʘ-

ʚʜʘʥʥʷ ʫʯʥʷʤ/ʩʪʫʜʝʥʪʘʤ, ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽʥʰʠʤ ʫʯʠʪʝʣʷʤ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʽʩʣʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʘʦʯʥʦʩʪʽ ʟ ʩʘʡʪʫ GeoGebra ʟʨʫʯʥʦ 

ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʘ ʤʫʣʴʪʠʤʝʜʽʡʥʽʡ ʜʦʰʮʽ. ʆʩʢʽʣʴʢʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟʘʩʦʙʫ 

GeoGebra ʥʘʷʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʇʝʨʦ ʪʘ ʌʽʛʫʨʘ ʚʽʜ ʨʫʢʠ, ʪʦ ʥʘ ʮʴʦʤʫ ʞ 

ʧʦʣʦʪʥʽ ʥʘ ʤʫʣʴʪʠʤʝʜʽʡʥʽʡ ʜʦʰʮʽ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʧʦʙʫʜʦʚʫ ʽ ʪʨʘʜʠʮʽʡ-

ʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ.  

ʄʠ ʚʠʩʚʽʪʣʶʚʘʣʠ ʷʢ ʚʣʘʩʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫ-

ʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ [32], ʪʘʢ ʽ ʜʦʩʚʽʜ ʢʨʘʱʠʭ 

ʫʯʠʪʝʣʽʚ ʂʨʠʚʦʨʽʞʞʷ. ɿʦʢʨʝʤʘ, ʧʨʦ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝ-

ʜʽʡʥʦʾ ʜʦʰʢʠ ʫ ʥʘʚʯʘʥʥʽ ʰʢʦʣʷʨʽʚ ʨʦʟʧʦʚʽʜʘʻ ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʽʥʬʦʨʤʘʪʠʢʠ ʂʨʠʚʦʨʽʟʴʢʦʾ ʛʽʤʥʘʟʽʾ ˉ95 ɸ. ɺ. ʊʦʤʽʣʽʥʘ [34, ʩ. 203-205].  
ɿ ʤʫʣʴʪʠʤʝʜʽʡʥʦʶ ʜʦʰʢʦ  ʁʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʩʪʠʣʽ ʥʘ-

ʚʯʘʥʥʷ: ʚʽʟʫʘʣʴʥʽ, ʩʣʫʭʦʚʽ ʘʙʦ ʢʽʥʝʩʪʝʪʠʯʥʽ. ʋʯʘʩʥʠʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʫ ʤʦʞʫʪʴ ʙʘʯʠʪʠ ʚʝʣʠʢʽ ʢʦʣʴʦʨʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʜʽʘʛʨʘʤʠ, ʷʢʽ ʤʦʞʥʘ 

ʧʝʨʝʤʽʱʫʚʘʪʠ, ʟʤʽʥʶʚʘʪʠ. ʆʢʨʝʤʽ ʟʦʙʨʘʞʝʥʥʷ, ʬʨʘʛʤʝʥʪʠ ʪʝʢʩʪʫ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʬʦʢʫʩʫʚʘʪʠ ʫʚʘʛʫ ʘʫʜʠʪʦʨʽʾ ʩʘʤʝ ʥʘ ʮʴʦʤʫ ʤʘʪʝ-

ʨʽʘʣʽ. ʎʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʦʯʥʦʩʪʽ ʥʘ ʟʘʥʷʪʪʽ ʪʘ 

ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚʩʪʘʥʦʚʣʝʥʥʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ, ʚʠʭʦʚʘʥʥʶ 

ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ/ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ. ɯ ʷʢ ʥʘʩʣʽʜʦʢ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʮʽʢʘʚʠʤ ʪʘ ʥʘʩʠʯʝʥʠʤ. ɺʧʣʠʚ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ ʥʘ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʥʥʷ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʪʘ 

ʨʽʚʥʷ ʡʦʛʦ ʽʣʶʩʪʨʘʮʽʾ. ɺʽʟʫʘʣʴʥʘ ʥʘʩʠʯʝʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦ-

ʙʠʪʴ ʡʦʛʦ ʷʩʢʨʘʚʠʤ, ʧʝʨʝʢʦʥʣʠʚʠʤ, ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʪʘ ʟʘʧʘ-

ʤ'ʷʪʦʚʫʚʘʥʥʶ. ʊʦʤʫ ʧʨʠ ʚʠʚʯʝʥʥʽ ʥʦʚʦʾ ʪʝʤʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪ ɹʧʨʝ-

https://moodle.kdpu.edu.ua/course/view.php?id=75
https://www.youtube.com/playlist?list=PLJlwIPbvztmsnasMSosy8U_pb2CIdllbW
http://www.geogebra.org/
https://www.geogebra.org/m/gqpk8yfu


 

 145 

ʟʝʥʪʘʮʽʾ. ʇʝʨʝʚʘʛʘ ʧʨʝʟʝʥʪʘʮʽʾ, ʚʽʜʪʚʦʨʝʥʦʾ ʯʝʨʝʟ ʩʝʥʩʦʨʥʫ ʜʦʰʢʫ, ʚ ʪʦ-

ʤʫ, ʱʦ ʤʦʞʝʤʦ ʨʦʙʠʪʠ ʚ ʥʽʡ ʧʦʟʥʘʯʢʠ, ʜʦʜʘʪʢʦʚʽ ʟʘʧʠʩʠ, ʚʠʜʽʣʷʪʠ ʢʦ-

ʣɹ ʦʨʦʤ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʚʽʜʦʤʦʩʪʽ. ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʤʫʣʴʪʠʤʝʜʽʡʥʫ ʜʦʰ-

ʢʫ ʤʦʞʥʘ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʫʨʦʢʫ: ʧʨʠ ʧʦʷʩʥʝʥʥʽ ʪʘ ʟʘʢʨʽʧʣʝʥʥʽ ʥʦʚʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ, ʧʦʚʪʦʨʝʥʥʽ ʪʘ ʧʝʨʝʚʽʨʮʽ ʡʦʛʦ ʟʘʩʚʦʻʥʥʷ. 

ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʽʣʴʢʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʟ ʤʫʣʴʪʠʤʝʜʽʡʥʦʶ 

ʜʦʰʢʦʶ: ʧʨʦʝʢʮʽʷ ï ʜʝʤʦʥʩʪʨʘʮʽʷ (ʧʨʝʟʝʥʪʘʮʽʷ Notebook ʘʙʦ PowerPoint, 

ʚʽʜʝʦ, ʤʫʣʴʪʠʤʝʜʽʘ, ʪʝʢʩʪ-ʜʦʢʫʤʝʥʪ); ʛʨʘʬʽʪʽ (ʝʣʝʢʪʨʦʥʥʝ ʧʝʨʦ); ʦʥʣʘʡʥ 

(ʧʝʨʝʛʣʷʜ Web-ʩʪʦʨʽʥʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ɯʥʪʝʨʥʝʪʫ, ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ); ʦʙ'ʻʢʪ (ʬʫʥʢʮʽʷ ʧʝʨʝʪʷʛʫʚʘʥʥʷ). ʇʨʠʡʦʤʠ ʦʩʪʘʥʥʴʦʾ ʬʫʥʢʮʽʾ ï 

ʟ'ʻʜʥʘʪʠ, ʢʣʘʩʠʬʽʢʫʚʘʪʠ, ʛʨʫʧʫʚʘʪʠ, ʩʦʨʪʫʚʘʪʠ, ʟʘʧʦʚʥʠʪʠ ʧʨʦʧʫʩʢʠ, 

ʫʧʦʨʷʜʢʫʚʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ 

ʟʨʫʯʥʦ ʧʦʜʘʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʚʧʨʘʚʠ, ʨʦʟʨʦʙʣʝʥʽ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ LearningApps, ʚʧʨʘʚʠ, ʨʦʟʨʦʙʣʝʥʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʜʠʥʘʤʽʯʥʦʾ ʤʘ-

ʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ GRAN  ̔  GeoGebra. 

 ʇʨʠ ʮʴʦʤʫ ʚʯʠʪʝʣʴ ʤʘʻ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟʘʚʯʘʩʥʦ ʧʽʜʛʦ-

ʪʦʚʣʝʥʽ ʢʨʝʩʣʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʷʢʠʭ ʚʠʤʘʛʘʻ ʙʽʣʴʰʝ ʯʘʩʫ, ʪʘʢ ʽ ʚʠʢʦʥʫʚʘʪʠ 

ʥʝʩʢʣʘʜʥʽ ʧʦʙʫʜʦʚʠ ʪʘ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʥʠʤʠ ʫ ʭʦʜʽ ʫʨʦʢʫ. 

ɺʠʚʯʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʤʝʪʦ-

ʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʜʫʢʪʠʚʥʠʭ ʤʽʨʢʫʚʘʥʴ, ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʧʨʘʢʪʠʯʥʦʛʦ 

ʜʦʩʚʽʜʫ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʨʠʢʣʘʜʽʚ ʽʟ ʜʦʚʢʽʣʣʷ. ʆʩʦʙ-

ʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʽʜʦʤʦʾ ʪʘ ʘʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʰʢʦʣʷʨʽʚ ʥʘ ʫʨʦʮʽ, ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʤʦʪʠʚʘʮʽʡʥʦ-ʪʚʦʨʯʦʾ ʩʧʨʷʤʦʚʘʥʦ-

ʩʪʽ, ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʽʥʪʝʨʝʩʫ, ʧʦʪʷʛʫ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ, 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʩʘʤʦʩʪʽʡʥʦʩʪʽ. ɺʘʞʣʠʚʦ, ʱʦʙ ʫʯʥʽ ʙʫʣʠ ʦʟʥʘʡʦʤʣʝʥʽ ʟ ʧʨʘ-

ʚʠʣʘʤʠ ʨʦʙʦʪʠ ʟ ʤʫʣʴʪʠʤʝʜʽʡʥʦʶ ʜʦʰʢʦʶ, ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫ-

ʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʫ ʨʦʙʦʪʽ ʚʯʠʪʝʣʷ ʻ ʩʠʩʪʝʤʘʪʠʯʥʠʤ, ʘ ʫʯʥʽ ʘʢʪʠʚʥʦ 

ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ. 

ʅʘ ʤʫʣʴʪʠʤʝʜʽʡʥʽʡ  ʜʦʰʮʽ ʟʨʫʯʥʦ ʨʦʙʠʪʠ ʧʦʟʥʘʯʢʠ ʽ ʟʘʧʠʩʠ ʧʦʚʝʨʭ 

ʚʠʚʝʜʝʥʠʭ ʥʘ ʝʢʨʘʥʽ ʟʦʙʨʘʞʝʥʴ, ʟʤʽʥʶʚʘʪʠ ʪʝʢʩʪʠ ʜʦʢʫʤʝʥʪʽʚ, ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʯʠ ʚʽʨʪʫʘʣʴʥʫ ʢʣʘʚʽʘʪʫʨʫ ʯʠ ʩʧʝʮʽʘʣʴʥʽ ʩʪʠʣʫʩʠ, ʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʚʝʙ-ʩʘʡʪʠ, ʥʘʚʯʘʣʴʥʽ ʚʽʜʝʦʨʦʣʠʢʠ, ʫʧʨʘʚʣʷʪʠ ʢʦʤʧôʶʪʝʨʦʤ ʯʝʨʝʟ ʜʦʰʢʫ, 

ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʫʩʪʘʥʦʚʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʪʝʨʤʽʥʽʚ, ʧʦʥʷʪʴ ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʦʛʦ, ʧʝʨʝʚʽʨʷʪʠ ʚʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ. ʆʩʦʙ-

ʣʠʚʦ, ʷʢʱʦ ʚʦʥʠ ʙʫʣʠ ʟʘʜʘʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʘ ʜʦʤʘʰʥʴʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʩʧʨʠʷʻ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʛʨʫ-

ʧʦʚʠʭ ʬʦʨʤ ʨʦʙʦʪʠ. ʎʝ ʽ ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʥʘʜ ʜʦʢʫʤʝʥʪʘʤʠ, ʪʘʙʣʠʮʷʤʠ 

ʘʙʦ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʟʘʭʠʩʪ ʧʨʦʝʢʪʽʚ, ʜʝʤʦʥʩʪʨʘʮʽʷ ʨʦʙʦʪʠ ʦʜʥʦʛʦ ʫʯʘʩ-

ʥʠʢʘ ʽʥʰʠʤ. ɯ ʪʘʢʽ ʬʦʨʤʠ ʨʦʙʦʪʠ ʜʦʮʽʣʴʥʦ ʜʝʜʘʣʽ ʰʠʨʰʝ ʧʨʘʢʪʠʢʫʚʘʪʠ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʨʦʟʰʠʨʶʻ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ 

ʱʦʜʦ ʨʝʬʣʝʢʩʽʾ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʟʥʘʥʴ, ʧʦʚʪʦʨʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ, ʷʢʽ ʪʫʪ ʦʩʦʙ-

https://learningapps.org/
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ʣʠʚʦʩʪʽ. ʇʽʜʙʠʚʘʶʯʠ ʧʽʜʩʫʤʢʠ ʟʘʥʷʪʪʷ, ʫʯʠʪʝʣʴ/ʚʠʢʣʘʜʘʯ ʤʘʻ ʟʤʦʛʫ ʱʝ ʨʘʟ 

ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʫʩʽʭ ʟʙʝʨʝʞʝʥʠʭ ʟʘʧʠʩʽʚ, ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʩʣʫʭʘʯʽʚ ʥʘ 

ʢʣʶʯʦʚʠʭ ʤʦʤʝʥʪʘʭ ʟʘʥʷʪʪʷ. ɿʙʝʨʝʞʝʥʽ ʟʘʧʠʩʠ ʤʦʞʥʘ ʧʝʨʝʜʘʪʠ ʙʫʜʴ-ʷʢʦʤʫ 

ʫʯʘʩʥʠʢʦʚʽ, ʷʢʠʡ ʧʨʦʧʫʩʪʠʚ ʮʝ ʟʘʥʷʪʪʷ ʘʙʦ ʥʝ ʚʩʪʠʛ ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦ-

ʤʽʪʢʠ ʫ ʩʚʦʻʤʫ ʟʦʰʠʪʽ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʘʤʦʩʪʽʡʥʠʭ ʧʠʩʴʤʦʚʠʭ ʨʦʙʽʪ ʤʦ-

ʞʥʘ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʚʝʩʪʠ ʩʘʤʦʧʝʨʝʚʽʨʢʫ ʫʯʘʩʥʠʢʘʤʠ ʚʠʢʦʥʘʥʠʭ ʟʘʚʜʘʥʴ. ɭ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʣʶʥʢʽʚ, ʩʭʝʤ ʽ ʢʘʨʪ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪ-

ʪ,̫ ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʥʘʩʪʫʧʥʠʭ ʟʘʥʷʪ,ɹ ʫ ʢʽʥʮʽ ʨʦʢʫ ʧʽʜ 

ʯʘʩ ʧʦʚʪʦʨʝʥʥʷ ʚʩʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ. 

 
 

 
ʈʠʩ. 1. 91. ʌʨʘʛʤʝʥʪʠ ʫʨʦʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ 

ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʩʧʨʠʷʻ ʧʦʢʨʘ-

ʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʫʯʽʥʥʷ. ʋʯʠʪʝʣʴ ɸ. ʊʦʤʽʣʽʥʘ [34, ʩ. 203-205] ʚʽʜʟʥʘʯʘʻ, 
ʱʦ ʥʘ ʧʨʘʢʪʠʮʽ ʧʝʨʝʢʦʥʘʣʘʩʷ, ʱʦ ʥʘʚʯʘʥʥʷ ʪʽʣʴʢʠ ʪʦʜʽ ʙʫʜʝ ʜʣʷ ʜʽʪʝʡ 

ʨʘʜʽʩʥʠʤ ʪʘ ʮʽʢʘʚʠʤ, ʢʦʣʠ ʚʦʥʠ ʩʘʤʦʩʪʽʡʥʦ ʚʯʠʪʠʤʫʪʴʩʷ ʧʨʦʝʢʪʫʚʘʪʠ, 

ʢʦʥʩʪʨʫʶʚʘʪʠ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ ʽʥ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʝʜʤʝ-

ʪʫ ʽʥʦʜʽ ʫʯʠʪʝʣʴ ʨʦʟʚôʷʟʫʻ ʟ ʫʯʥʷʤʠ ʘʥʘʛʨʘʤʠ, ʨʝʙʫʩʠ, ʛʦʣʦʚʦʣʦʤʢʠ ʪʘ 

ʽʥʰʽ ʥʘʦʯʥʽ ʣʦʛʽʯʥʽ ʽʛʨʠ. ɹʝʟ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ, ʙʝʟ ʩʪʚʦʨʝʥʥʷ 

ʩʠʪʫʘʮʽʾ ʫʩʧʽʭʫ ʥʘ ʫʨʦʮʽ ʜʣʷ ʢʦʞʥʦʾ ʜʠʪʠʥʠ ʪʘʢʠʡ ʫʨʦʢ ʧʨʦʡʜʝ ʧʦʚʟ ʾʭʥʶ 

ʩʚʽʜʦʤʽʩʪʴ, ʥʝ ʟʘʣʠʰʘʶʯʠ ʩʣʽʜʫ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʻ ʧʨʦʙʣʝʤʘ ʚʟʘʻ-

ʤʦʜʽʾ ʟʦʚʥʽʰʥʴʦʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ. ʈʽʟʥʽ ʫʯʥʽ ʧʦʪʨʝʙʫʶʪʴ ʨʽʟʥʦʾ 

ʤʦʪʠʚʘʮʽʾ, ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʟʘʦʭʦʯʫʚʘʪʠ ʜʦʙʨʽ ʧʦʯʠʥʘʥʥʷ ʢʦʞʥʦʛʦ, ʭʚʘʣʠ-

ʪʠ ʟʘ ʥʘʡʤʝʥʰʽ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʪʘ ʧʨʘʛʥʝʥʥʷ ʜʦ ʥʘʚʯʘʥʥʷ. ʊʨʠʚʦʞʥʽʩʪʴ 
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ʪʘ ʩʪʨʘʭ ï ʧʝʨʝʰʢʦʜʘ ʨʦʟʚʠʪʢʫ ʤʦʪʠʚʘʮʽʾ. ʋ ʧʦʨʫ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡ-

ʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʽʙʥʦ ʨʦʟʤʦʚʣʷʪʠ ʟ ʜʠʪʠʥʦʶ ʪʽʻʶ ʤʦʚʦʶ, ʷʢʦʶ ʾʡ 

ʮʽʢʘʚʦ ʩʧʽʣʢʫʚʘʪʠʩʷ. ʂʦʤʧôʶʪʝʨ, ʤʫʣʴʪʠʤʝʜʽʡʥʘ ʜʦʰʢʘ ʪʘ ʽʥʰʽ ʟʘʩʦʙʠ 

ɯʂʊ ʻ ʜʽʡʩʥʦ ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʚ ʫʯʥʽʚ ʥʝ ʣʠʰʝ 

ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʘʣʝ ʡ ʟ ʽʥʰʠʭ ʰʢʽʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘʢʦʾ ʜʦʰʢʠ ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʶ ʟʨʦʙʠʪʠ ʟʘʥʷʪʪʷ ʷʩʢʨʘʚʠʤʠ, ʮʽʢʘʚʠʤʠ, 

ʥʘʦʯʥʠʤʠ, ʘ ʪʦʤʫ ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʥʥʷ ʫ ʰʢʦʣʷʨʽʚ. 

ʋʯʥʷʤ ʧʦʜʦʙʘʻʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ ʟʘʡʤʘʪʠʩʷ ʧʦʰʫʢʦʤ ʮʽʢʘʚʠʭ ʚʽ-

ʜʦʤʦʩʪʝʡ. ɿʘʣʫʯʝʥʽ ʜʦ ʧʨʦʝʢʪʥʦʛʦ ʥʘʚʯʘʥʥʷ ʰʢʦʣʷʨʽ ʟʥʘʭʦʜʷʪʴ ʧʨʠʢʣʘʜʠ 

ʚʽʜʦʤʠʭ ʥʘʫʢʦʚʠʭ ʧʦʥʷʪʴ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʰʫʢʘʶʪʴ ʧʦʚʽʜʦʤʣʝʥ-

ʥʷ ʧʨʦ ʮʽʢʘʚʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʦʷʩʥʝʥʥʷ ʚʽʜʦʤʠʭ ʬʘʢʪʽʚ ʛʝʦʤʝʪ-

ʨʽʾ ʪʘ ʘʣʛʝʙʨʠ. ʅʘʦʯʥʦ ʧʦʷʩʥʶʶʪʴ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ. ʉʘʤʝ ʮʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʤʦʪʠʚʫʶʪʴ ʾʭ ʥʘ ʧʦʜʘʣʴʰʝ ʩʧʨʷʤʦʚʘʥʝ ʧʨʦʬʽʣʴʥʝ ʥʘʚʯʘʥʥʷ. 

ɸʜʞʝ ʫʣʶʙʣʝʥʠʡ ʧʨʝʜʤʝʪ ʭʦʯʝʪʴʩʷ ʚʠʚʯʘʪʠ ʙʽʣʴʰʝ ʟʘ ʚʩʽ ʽʥʰʽ.  

ʈʦʟʛʣʷʥʝʤʦ  ʧʦʧʫʣʷʨʥ ̔ʜʣʷ ʫʨʦʢʫ ʤʘʪʝʤʘʪʠʢʠ ʬʫʥʢʮʽ ʾʤʫʣʴʪʠʤʝʜʽʡ-

ʥʦʾ ʜʦʰʢʠ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʚʙʫʜʦʚʘʥʽ ʰʘʙʣʦʥʠ. ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʫʨʦʢʫ 

ʚʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʯʘʩʪʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʧʦʙʫʜʦʚʠ ʛʝʦʤʝʪʨʠʯ-

ʥʠʭ ʬʽʛʫʨ ʪʘ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʥʘ ʢʦʦʨʜʠʥʘʪʥʽʡ ʧʣʦʱʠʥʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʮʽ ʧʠʪʘʥʥʷ ʣʝʛʢʦ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʙʫʜʦʚʘʥʠʭ ʰʘʙʣʦʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʘ 

ʬʫʥʢʮʽʾ y = f(x) + t, ʷʢʱʦ ʚʽʜʦʤʠʡ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ y = f(x), ʜʦʩʠʪʴ ʧʦʙʫ-

ʜʫʚʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʰʘʙʣʦʥ ʧʘʨʘʙʦʣʠ ʯʠ ʛʽʧʝʨʙʦʣʠ, ʱʦʙ ʧʦʪʽʤ ʚʽʜʧʨʘ-

ʮʴʦʚʫʚʘʪʠ ʨʫʭ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʏʘʩ ʝʢʦʥʦʤʠʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʥʝ ʪʨʝʙʘ ʢʦʞʥʦʛʦ ʨʘʟʫ ʙʫʜʫʚʘʪʠ ʥʦʚʠʡ ʛʨʘʬʽʢ. ɼʦʩʠʪʴ 

ʪʽʣʴʢʠ ʡʦʛʦ ʧʝʨʝʤʽʩʪʠʪʠ. ʂʦʞʥʘ ʪʘʢʘ ʧʦʙʫʜʦʚʘ ʰʚʠʜʢʘ ʪʘ ʥʘʦʯʥʘ. 

ʂʨʽʤ ʮʴʦʛʦ, ʫ ʢʦʣʝʢʮʽʾ ʟʘʩʦʙʽʚ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʻ ʟʦʙʨʘʞʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʨʦʙʦʪʫ ʟ ʥʠʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʧʦʙʫʜʦʚʫ ʢʫʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʧʦʨʪʠʨʘ. 

ɸ ʱʝ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ çʽʥʪʝʨʘʢʪʠʚʥʠʭè ʜʦʜʘʪʢʽʚ ʜʣʷ ʜʝʤʦʥ-

ʩʪʨʘʮʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʬʽʛʫʨ, ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ ʪʦʱʦ. ʎʝ, ʥʘʩʘʤ-

ʧʝʨʝʜ, ʜʦʧʦʤʦʛʘ ʚʯʠʪʝʣʶ ʫ ʥʘʦʯʥʦʩʪʽ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʽʟʥʠʭ ʪʝʤ. ʅʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʫʨʦʢʫ ʾʭ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʧʦʷʩʥʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ ʧʝʨʝʚʨ̔-

ʢʠ ʟʥʘʥʴ. 

ɼʦʩʷʛʥʝʥʥʶ ʜʠʜʘʢʪʠʯʥʦʾ ʤʝʪʠ ʫʨʦʢʽʚ ʩʧʨʠʷʪʠʤʝ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʠ, 

ʤʝʪʠ ʽ ʪʠʧʫ ʫʨʦʢʫ; ʢʦʤʧʣʝʢʩʥʝ ʪʘ ʩʠʩʪʝʤʥʝ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟ ʧʝʨʝʚʘʛʦʶ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʠʭ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʤʝʪʦʜʽʚ, ʨʽʟ-

ʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. 

ɭ ʧʦʪʨʝʙʘ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘ-

ʪʠʢʠ, ʫ ʧʽʜʚʠʱʝʥʥʽ ʫ ʥʠʭ ɯʂʊ-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʋʯʠʪʝʣʴ ʤʘʻ ʜʦʩʢʦʥʘʣʦ 

ʚʦʣʦʜʽʪʠ ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ, ʜʦʙʠʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʬʦ-

ʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. ɿʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ 
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ɯʂʊ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʚʯʠʪʝʣʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ 

ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʦʯʥʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, 

ʧʝʨʝʚʽʨʠʪʠ ʟʥʘʥʥʷ ʫʯʥʽʚ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠ-

ʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʜʦʧʦʤʘʛʘʻ ʨʝʘʣʽʟʫʚʘʪʠ ʚʝʩʴ ʧʦʪʝʥʮʽʘʣ ʦʩʦʙʠʩʪʦʩʪʽ - ʧ̔ -

ʟʥʘʚʘʣʴʥʠʡ, ʪʚʦʨʯʠʡ, ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ ʽ ʝʩʪʝʪʠʯʥʠʡ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʽʥ-

ʪʝʣʝʢʪʫ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʫʯʥʽʚ, ʨʦʙʠʪʴ ʫʨʦʢʠ ʷʩʢʨʘʚʠʤʠ ʪʘ ʮʽʢʘ-

ʚʠʤʠ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ 

ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʧʦʣʽʧʰʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦ-

ʩʪʽ ʦʩʚʽʪʠ. 

 

1.7.2. ʈʦʟʨʦʙʢʘ ʫʨʦʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 
InterWrite Workspace. 

ɼʣʷ ʜʦʰʢʠ InterWrite ʚʠʨʦʙʥʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʦ-

ʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ InterWrite Workspace [6]. ɼʣʷ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çɯʥ-

ʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷè [36] ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ 

ʫʨʦʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇɿ InterWrite Workspace (QR ʨʠʩ.1.92). ʗʢ ʧʽʜ-

ʩʫʤʦʢ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʤʦʥʩʪʨʫʚʘʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ ʨʦʟʨʦʙʦʢ ʫʨʦʢʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ ʚ 

ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ (ʛʨʫʧʘ ʄɯ-16, ʛʨʫʧʘ ʄɯ-15). ɿ Workspace ʫʯʠʪʝʣʴ 

ʤʦʞʝ ʚʠʙʨʘʪʠ ʫ ʤʝʨʝʞʽ ʽʟ ʩʦʪʝʥʴ ʫʨʦʢʽʚ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʘʙʦ ʩʪʚʦʨʠʪʠ 

ʚʣʘʩʥʠʡ (ʬʘʡʣ GWB-ʬʦʨʤʘʪʫ, ʬʘʡʣ pdf-ʬʦʨʤʘʪʫ, ʚʽʜʝʦ; ʨʠʩ. 1.94). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʦhʢ Interwrite ʽʩʪʦʪʥʠʤ ʯʠʥʦʤ ʧʦʣʝ-

ʛʰʫ̒ ʨʦʙʦʪʫ ʫʯʠʪʝʣʽʚ / ʚʠʢʣʘʜʘʯʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʟʘʥʷʪʴ, ʟʥʘʯʥʦ ʩʢʦʨʦ-

ʯʫ̒ ʯʘʩ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʥʘʩʪʫʧʥʠʭ ʟʘ ʪʘʢʦʶ ʞ ʪʝʤʦʶ, ʘ ʪʘʢʦʞ ʩʧʨʠʷ ̒

ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʽ ʧʦʢʨʘʱʫ ̒ʩʧʨʠʡʥʷʪʪʷ ʚʽʜʦʤʦʩʪʝʡ ʘʫʜʠʪʦʨʽʻʶ, ʚʠ-

ʢʣʠʢʘ ̒ʜʦʜʘʪʢʦʚʠʡ ʽʥʪʝʨʝʩ ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʧʝʨʝʰʢʦʜʞʘʻ 

ʨʦʟʩʽʶʚʘʥʥʶ ʫʚʘʛʠ. 

 
ʈʠʩ. 1. 92. ɺʽʢʥʦ Interwrite WorkspaseÈ 

https://moodle.kdpu.edu.ua/course/view.php?id=40
https://moodle.kdpu.edu.ua/course/view.php?id=40
https://www.youtube.com/playlist?list=PLJlwIPbvztmsnasMSosy8U_pb2CIdllbW
https://kdpu.edu.ua/matematyky-ta-metodyky-ii-navchannia/zahalna-informatsiia/anonsy-i-novyny/7988-hotuiemosia-navchaty-matematyky-z-vykorystanniam-multymediinoi-doshky.html
https://kdpu.edu.ua/matematyky-ta-metodyky-ii-navchannia/zahalna-informatsiia/anonsy-i-novyny/4997-vykorystannia-multymediinoi-doshky-u-navchanni-matematyky.html
https://drive.google.com/file/d/1lJOOdC9DKnKQNcIU8atk8dnedADcWGrK/view?usp=sharing
https://drive.google.com/file/d/11b4H8tu56Z6rrJq6kxUVRNfFPSPuZsFw/view?usp=sharing
https://www.youtube.com/watch?time_continue=7&v=_EBPGY2yq8U
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ɯʥʪʝʨʘʢʪʠʚʥʘ ʜʦʰʢʘ DualBoard ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷʤ Interwrite WorkspaseÈ, ʟ ʜʚʦʤʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʤʘʨʢʝʨʘʤʠ, 

ʽʥʪʝʨʬʝʡʩʥʠʤʠ ʢʘʙʝʣʷʤʠ ʽ ʟʘʨʷʜʥʠʤ ʧʨʠʩʪʨʦʻʤ. ʋʢʨʘʾʥʽʟʦʚʘʥʝ ʽ ʘʜʘʧʪʦ-

ʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʽʥʪʫʾʪʠʚʥʦ ʧʨʦʩʪʠʤ ʽ ʟʨʫʯʥʠʤ ʟʘʩʦʙʦʤ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʧʠʩʫ ʚʩʴʦʛʦ, 

ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʜʦʰʮʽ ʽ ʟʙʝʨʝʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʛʦ ʬʘʡʣʫ. ɺʠ-

ʢʣʘʜʘʯ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʽ ʟʙʝʨʽʛʘʪʠ ʚʣʘʩʥʽ ʢʫʨʩʠ ʣʝʢʮʽʡ, ʫʨʦʢʽʚ ʘʙʦ ʧʨʝ-

ʟʝʥʪʘʮʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʙʫʜʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʘʣʝʨʝʾ ʘʙʦ ʚʣʘʩʥʠʭ. 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʤʘʨʢʝʨ  ̒ʟʘʤʽʥʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʠʰʽ ʽ ʤʦʞʝ ʬʫʥʢʮʽ-

ʦʥʫʚʘʪʠ ʷʢ ʚʽʨʪʫʘʣʴʥʠʡ ʤʘʨʢʝʨ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ Workspace. ʇʝʨʝʜ ʧʦ-

ʯʘʪʢʦʤ ʨʦʙʦʪʠ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʠʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʜʦʰʢʠ 

Dual-Board, ʦɦʙ ʟʨʫʯʥʦ ʙʫʣʦ ʧʨʘʮʶʚʘʪʠ, ʧʠʩʘʪʠ ʫ ʟʘʧʣʘʥʦʚʘʥʦʤʫ ʤʽʩʮʽ. 

Workspace ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʩʪʫʧʥʽ ʤʦʞʣʠʚʦʩʪʽ: 

¶ ʟʘʧʫʩʢ ʜʦʜʘʪʢʽʚ ʽ ʜʦʩʪʫʧ ʚ ʽʥʪʝʨʥʝʪ; 

¶ ʨʦʙʠʪʠ ʟʘʧʠʩʠ ʚʩʽʭ ʧʨʦʚʝʜʝʥʠʭ ʤʘʥʽʧʫʣʷʮʽʡ, ʟʙʝʨʽʛʘʶʯʠ ʫ ʚʠ-

ʛʣʷʜʽ ʦʢʨʝʤʦʛʦ ʬʘʡʣʫ (ʢʦʥʩʧʝʢʪʫ ʘʙʦ ʚʽʜʝʦʟʘʧʠʩʫ); 

¶ ʛʦʪʫʚʘʪʠ ʽ ʧʨʦʚʦʜʠʪʠ ʤʫʣʴʪʠʤʝʜʽʘ ʧʨʝʟʝʥʪʘʮʽʾ; 

¶ ʜʽʣʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʫ ʜʦʰʢʫ DualBoard ʥʘ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ, ʱʦʙ 
ʧʨʘʮʶʚʘʪʠ ʫʯʥʷʤ ʨʘʟʦʤ ʘʙʦ ʥʘ ʟʘʜʘʥʽʡ ʜʽʣʷʥʮʽ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʥʘ ʜʦʰʮʽ ʪʠʧʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ: ʤʘ-

ʨʢʝʨ, ʟʘʣʠʚʢʘ, ʘʚʪʦʬʦʨʤʠ, ʪʝʢʩʪ, ʣʽʥʽʡʢʘ, ʪʨʘʥʩʧʦʨʪʠʨ, ʢʦʩʠʥʝʮʴ, ʮʠʨ-

ʢʫʣʴ, ʬʦʪʦʛʨʘʬʽʾ, ʚʽʜʝʦʟʘʧʠʩ, ʰʪʦʨʢʘ, ʢʦʣʽʨ ʚʽʢʥʘ (ʧʨʦʞʝʢʪʦʨ) ʪʘ ʽʥ.; 

¶ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʚ ʜʦʢʫʤʝʥʪʠ MS Office ʽ ʟʙʝʨʽʛʘʪʠ ʾʭ ʫ ʬʦʨʤʘʪʽ 
ʦʬʽʩʥʠʭ ʜʦʜʘʪʢʽʚ; 

¶ ʧ̔ ʜʪʨʠʤʫʻ ʩʪʚʦʨʝʥʥʷ ʥʘʧʠʩʽʚ ʽ ʢʦʤʝʥʪʘʨʽʚ ʧʦʚʝʨʭ ʜʦʜʘʪʢʽʚ, ʟʘ-

ʧʫʱʝʥʠʭ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ. 

ʆʙʨʘʚʰʠ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ (ʨʠʩ.1.93) ʚ ʨʝʞʠʤʽ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝ-

ʥʶ ʅʘʣʘʰʪʫʚʘʥʥʷ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʘ ʚʣʘʩʥʠʤ ʙʘʞʘʥʥʷʤ ʾʾ ʥʘʣʘʰʪʫʚʘʪʠ.  

    
ʈʠʩ. 1. 93. ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

 

ɼʦʮʽʣʴʥʦ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʜʦʜʘʪʠ ʜʦ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʢʫʨʩʦʨ, ʧʝʨʦ (ʨʫʯʢʘ), ʬʣʦʤʘʩʪʝʨ, ʛʫʤʢʫ, ʛʝʦʤʝʪʨʠʯʥʽ ʦʙ'ʻʢʪʠ (ʬʦʨʤʠ), 

ʧʨʷʤʫ ʣʽʥʽ,ʁ ʪʝʢʩʪ, ʚʽʜʤʽʥʫ ʜʽʾ, ʦʯʠʩʪʠʪʠ (ʚʠʜʘʣʠʪʠ), ʟʘʢʨʠʪʠ ʧʘʥʝʣʴ 

(ʚʠʭʽʜ), ʩʪʚʦʨʠʪʠ ʥʦʚʫ ʩʪʦʨʽʥʢʫ, ʣʠʩʪʘʥʥʷ ʩʪʦʨʽʥʦʢ ʫʨʦʢʫ (ʚʣʽʚʦ-

ʚʧʨʘʚʦ), ʩʦʨʪʫʚʘʣʴʥʠʢ ʩʪʦʨʽʥʦʢ (ʧʝʨʝʛʣʷʜ ʚʩʽʭ ʩʪʦʨʽʥʦʢ), ʛʘʣʝʨʝʷ/ʨʦʙʦʪʠ 

https://www.youtube.com/watch?time_continue=7&v=_EBPGY2yq8U
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ʟ ʬʘʡʣʘʤʠ, ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʟʙʝʨʝʞʝʥʥʷ 

ʬʘʡʣʫ, ʟʘʚʽʩʘ (ʰʪʦʨʢʘ), ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʯʘʩʪʠʥ ʜʦʰʢʠ, ʰʪʘʤʧ, ʚʩʪʘʚʠʪʠ 

ʨʠʩʫʥʦʢ, ʧʨʦʞʝʢʪʦʨ (ʧʽʜʩʚʽʯʫʚʘʥʥʷ). 

ʅʘʷʚʥʽʩʪʴ ʨʝʞʠʤʫ ʢʽʣʴʢʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶ-

ʚʘʪʠ ʙʽʣʷ ʜʦʰʢʠ ʜʚʦʤ ʫʯʥʷʤ, ʱʦ ʝʢʦʥʦʤʠʪʴ ʯʘʩ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʝʨʝʚʽ-

ʨʮʽ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ. ʈʦʟʠh-

ʨʶʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ, ʩʘʤʦ- ʪʘ ʚʟʘʻʤʦʢʦʥʪʨʦ-

ʣʶ. ʅʘʧʨʠʢʣʘʜ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʧʠʩʠ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʘʣʶ-

ʥʢʽʚ ʫ ʨʽʟʥʠʭ ʰʘʨʘʭ. ʇʨʠ ʧʦʷʩʥʝʥʥʽ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʨʦʟʚôʷʟʘʥʠʭ ʧʨʠʢʣʘʜʽʚ ʤʦʞʥʘ ʧʦʩʣʫʛʦʚʫʚʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʘʤʠ çʟʘʚʽʩʘè, 

çʧʽʜʩʚʽʯʝʥʥʷè. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʝʪʘʧʥʦ ʚʽʜʢʨʠʚʘʪʠ ʩʪʚʦʨʝʥʠʡ ʩʣʘʡʜ.  

ʈʝʞʠʤ ʂʦʣʽʨ ʚʽʢʥʘ (ʇʨʦʞʝʢʪʦʨ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥ-

ʥʷ ʥʝʚʝʣʠʢʦʾ ʦʙʣʘʩʪʽ ʝʢʨʘʥʘ, ʜʦ ʷʢʦʾ ʚʘʨʪʦ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʽ ʧʨʠʭʦʚʫʻ 

ʯʘʩʪʠʥʠ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ. ʂʦʣʠ ʥʘ ʝʢʨʘʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴ-

ʢʘ ʦʙ'ʻʢʪʽʚ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʦʡ ʦʙ'ʻʢʪ, ʧʨʦ ʷʢʠʡ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʡʜʝ ʤʦ-

ʚʘ ʽ ʧʨʠʭʦʚʘʪʠ ʦʩʪʘʥʥʽ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 1.94 ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʜʦ 

ʧʨʘʢʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʧʦʪʽʤ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʘ ʪʦʜʽ ʜʦʩʣʽʜʞʫʶʪʴ 

ʩʪʚʦʨʝʥʫ ʤʦʜʝʣʴ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʪʨʠʤʘʚʰʠ ʨʦʟʚôʷʟʘʥʥʷ, 

ʡʦʛʦ ʽʥʪʝʨʧʨʝʪʫʶʪʴ, ʧʦʨʽʚʥʶʶʯʠ ʟ ʧʨʘʢʪʠʯʥʦʶ ʩʠʪʫʘʮʽʻʶ.  

ɯʥʩʪʨʫʤʝʥʪ ɿʘʚʽʩʘ  (ʧʦʝʪʘʧʥʝ ʧʨʝʜ'ʷʚʣʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ) ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʭʦʚʫʚʘʥʥʷ ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ ʝʢʨʘʥʫ. ɿʘʚʽʩʘ ʻ ʧʨʷʤʦʢʫʪʥʦʶ 

ʦʙʣʘʩʪʶ, ʟʘ ʷʢʦʶ ʥʝ ʚʠʜʥʦ ʚʤʽʩʪʫ ʩʪʦʨʽʥʢʠ. ʄʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʫʯʥʷ 

ʨʦʟʚôʷʟʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʜʦʰʮʽ, ʘ ʟʘʚʽʩʦʶ ʟʘʢʨʠʪʠ ʚʽʜʧʦʚʽʜʴ ʘʙʦ ʥʘʩʪʫʧʥʽ 

ʟʘʚʜʘʥʥʷ. ɸʙʦ ʧʨʠ ʧʦʷʩʥʝʥʥʽ ʥʦʚʦʾ ʪʝʤʠ ʟʘ ʟʘʚʽʩʦʶ ʤʦʞʥʘ ʧʨʠʭʦʚʘʪʠ 

ʚʽʜʦʤʦʩʪʽ, ʷʢʽ ʱʝ ʥʝ ʚʽʜʦʤʽ ʫʯʥʷʤ,  ʽ ʧʦʪʽʤ ʨʦʟʢʨʠʚʘʪʠ ʾʾ ʫ ʤʽʨʫ ʧʨʦʭʦ-

ʜʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʟ ʰʘʨʘʤʠ, ʤʦʞ-

ʥʘ ʚ ʽʥʰʦʤʫ ʰʘʨʽ ʧʨʠʭʦʚʫʚʘʪʠ ʧʽʜʢʘʟʢʠ, ʘ ʧʽʟʥʽʰʝ ʾʭ ʚʠʩʚʽʪʣʶʚʘʪʠ. ʇʽʜ-

ʢʘʟʢʠ ʤʦʞʥʘ ʪʘʢʦʞ ʧʨʠʭʦʚʫʚʘʪʠ ʽ ʟʘ ʤʘʣʶʥʢʘʤʠ, ʚʠʟʥʘʯʘʶʯʠ ʾʭ ʧʦʨʷʜʦʢ 

(ʚʝʨʭʥʽʡ, ʩʝʨʝʜʥʽʡ, ʥʠʞʥʽʡ).  

 

 
 

 
ʈʠʩ. 1. 94. ʉʣʘʡʜ ʨʦʟʨʦʙʢʠ, ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʚʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 

https://drive.google.com/file/d/1lJOOdC9DKnKQNcIU8atk8dnedADcWGrK/view
https://drive.google.com/file/d/1lJOOdC9DKnKQNcIU8atk8dnedADcWGrK/view?usp=sharing
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ʈʝʞʠʤ ɿʘʧʠʩ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʱʦʙ ʟʘʧʠʩʘʪʠ 

ʚʣʘʩʥʽ ʫʨʦʢʠ ʽ ʣʝʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ IW Recorder. ɿʘʧʠʩʫʶʪʴ-

ʩʷ ʚʩʽ ʜʽʾ ʟ ʩʝʥʩʦʨʥʦʶ ʜʦʰʢʦʶ ʽ ʟʚʫʢ. ɿʘʧʠʩʘʥʠʡ ʬʘʡʣ ʧʦʪʽʤ ʤʦʞʝ ʙʫʪʠ 

ʧʨʦʛʣʷʥʫʪʠʡ ʷʢ ʚʽʜʝʦʨʦʣʠʢ, ʘ ʪʘʢʦʞ ʨʦʟʜʘʥʠʡ ʫʯʘʩʥʠʢʘʤ ʜʣʷ ʧʦʚʪʦʨʝʥʥʷ 

ʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʥʷʪʴ. ɿʘ ʫʤʦʚʯʘʥʥʷʤ, ʬʘʡʣʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʘʧʢʫ ʄʦʾ 
ʜʦʢʫʤʝʥʪʠ/InterWrite Workspace/ɿʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʘ. ɼʦʮʽʣʴʥʦ ʪʘʢʦʞ ʨʦ-

ʙʠʪʠ ʚʽʜʝʦʟʘʧʠʩʠ ʫʨʦʢʽʚ ʟ ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʱʦʙ ʫ ʧʦʜʘʣʴ-

ʰʦʤʫ ʽʥʰʽ ʫʯʠʪʝʣʽ ʢʨʘʱʝ ʤʦʛʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʣʷ ʦʙ-

ʤʽʥʫ ʨʦʟʨʦʙʢʠ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝ-

ʤʘʪʠʢʠ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʯʠ ʪʨʝʥʽʥʛʫ ʜʣʷ ʧʨʘʮʶʶʯʠʭ ʨʘʜʠʤʦ ʟ 

ʤʝʪʦʶ ʦʧʘʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰ-

ʢʠ ʩʪʚʦʨʠʪʠ ʨʦʟʨʦʙʢʫ ʥʘ 7-8 ʩʪʦʨʽʥʦʢ.  ɼʦ ʥʝʾ ʤʦʞʥʘ ʜʦʜʘʪʠ ʪʘʢʽ cʣʘʡʜʠ 

¶ ʟ ʚʽʜʦʤʦʩʪʷʤʠ ʱʦʜʦ ʪʝʤʠ ʫʨʦʢʫ,  ʧʽʜʨʫʯʥʠʢʘ, ʪʠʧʫ ʫʨʦʢʫ, ʘʚʪʦʨʘ 

ʨʦʟʨʦʙʥʠʢʘ, ʟ ʜʦʮʽʣʴʥʠʤ ʤʘʣʶʥʢʦʤ; 

¶  ʩʪʦʨʽʥʢʫ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʤʘʰʥʴʦʛʦ ʟʘʚʜʘʥʥʷ;  

Á ʩʪʦʨʽʥʢʫ ʜʣʷ ʘʢʪʫʘʣʽʟʘʮʽʾ ʦʧʦʨʥʠʭ ʟʥʘʥʴ ʽ ʫʤʽʥʴ;   

Á ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʦʜʘʥʥʷ ʥʦʚʠʭ ʚʽʜʦʤʦʩʪʝʡ;  

¶ ʨʦʟʚôʷʟʘʥʥʷ ʦʜʥʽʻʾ-ʜʚʦʭ ʟʘʜʘʯ;  

¶ ʚʧʨʘʚʘ ʥʘ ʟʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ; 

¶ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ. 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ ʧʦʪʨʽʙʥʦ ʝʢʩʧʦʨʪʫʚʘʪʠ ʨʦʟʨʦʙʢʫ ʚ pdf-

ʜʦʢʫʤʝʥʪ, ʥʘʜʽʩʣʘʪʠ ʥʘ ʬʦʨʫʤ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ ʽ ʦʮʽʥʶʚʘʥʥʷ. ɼʣʷ ʜʝʪʘ-

ʣʴʥʽʰʦʛʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʦʧʦʥʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʨʝʩʫʨʩʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ [36]. 
 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʧʨʠʡʦʤʠ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʧʝʢʪʫ ʚ ʨʝʞʠʤʽ 

Interwrite (ʪʘʙʣ. 1.15). 

ʊʘʙʣʠʮʷ 1.15. 

ʅʘʡʧʨʦʩʪʽʰʽ ʢʨʦʢʠ ʩʪʚʦʨʝʥʥʷ ʫʨʦʢʫ ʚ ʨʝʞʠʤʽ Interwrite 

ɿʤʽʩʪ ʢʨʦʢʫ ʇʽʢʪʦʛʨʘʤʘ 

1. ʈʝʞʠʤ ʯʠʩʪʦʾ ʩʪʦʨʽʥʢʠ. ʆʙʠʨʘʶʪʴ ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʢʪʦʛʨʘʤʫ çʉʪʚʦʨʝʥʥʷ ʩʪʦʨʽʥʢʠè. 
 

2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ çɺʚʝʜʽʪʴ ʪʝʢʩʪè 

ʥʘ ʯʠʩʪʦʤʫ ʣʠʩʪʽ ʚʚʦʜ̫ʪʴ ʪʝʢʩʪ. 

  

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ çɺʽʜʦʙʨʘʞʝʥʥʷ 

ʛʘʣʝʨʝʾ ʤʘʣʶʥʢʽʚè ʚʽʜʢʨʠʚʘʶʪʴ ʧʘʧʢʫ ʽʟ ʟʦʙʨʘʞʝʥ-

ʥʷʤʠ ʜʦ ʫʨʦʢʫ.  ɺʩʪʘʚʠʪʠ ʟʦʙʨʘʞʝʥʥʷ. ʄʦʞʥʘ ʪʘʢʦʞ 

ʟʥʘʡʪʠ ʫ ʤʝʨʝʞʽ ʜʦʮʽʣʴʥʠʡ ʤʘʣʶʥʦʢ, ʩʢʦʧʽʶʚʘʪʠ 

ʡʦʛʦ ʜʦ ʙʫʬʝʨʫ ʦʙʤʽʥʫ ʽ ʜʦʜʘʪʠ ʥʘ ʩʪʦʨʽʥʢʫ. 

 

 

https://moodle.kdpu.edu.ua/course/view.php?id=40
https://moodle.kdpu.edu.ua/course/view.php?id=40
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4. ɼʦʜʘʪʠ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʣʦʩʢʽ ʬʽʛʫʨʠ (ʢʦ-

ʣʦ/ʢʨʫʛ, ʧʨʷʤʦʢʫʪʥʠʢ, ʢʚʘʜʨʘʪ ʪʘ ʽʥ., ʧʨʷʤʽ ʣʽʥʽʾ ʯʠ 

ʩʪʨʽʣʢʠ.     

5. ʇʨʦʛʣʷʥʫʪʠ ʽ ʩʦʨʪʫʚʘʪʠ ʩʪʚʦʨʝʥʽ ʩʣʘʡʜʠ ʤʦʞ-

ʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ çʇʦʨʷʜʦʢ ʩʪʦʨʽʥʦʢè.  

6. ʇʨʠ ʚʠʭʦʜʽ, ʩʪʚʦʨʝʥʠʡ ʢʦʥʩʧʝʢʪ ʟʙʝʨʝʛʪʠ. 

ɼʣʷ ʮʴʦʛʦ ʚ ʤʝʥʶ Interwrite/ʬʘʡʣ ʦʙʠʨʘʶʪʴ ʢʦʤʘʥʜʫ 

çɿʙʝʨʝʛʪʠè. ʇʨʦʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʝʨʽʛʘʻ ʢʦʥʩ-

ʧʝʢʪ ʚ ʧʘʧʢʫ çɿʦʙʨʘʞʝʥʥʷè. ɿʙʝʨʝʞʝʥʠʡ ʬʘʡʣ ʤʘ-

ʪʠʤʝ ʨʦʟʰʠʨʝʥʥʷ GWB.  

 

7. ʈʝʞʠʤ ʰʘʙʣʦʥʠ. ɼʦʜʘʪʠ ʨʘʥʽʰʝ ʟʙʝʨʝʞʝʥʠʡ 

ʰʘʙʣʦʥ ʯʠ ʤʘʣʶʥʦʢ ʥʘ ʩʪʦʨʽʥʢʫ. ʇʨʠ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʟʘʚʯʘʩʥʦ ʧʨʠʛʦʪʦʚʣʝʥʠʭ ʰʘʙʣʦʥʽʚ ʪʘ ʤʘʣʶʥʢʽʚ ʽ ʜʦ-

ʜʘʥʠʭ ʥʘ ʩʪʦʨʽʥʢʫ ʥʘ ʫʨʦʮʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪʠ çʇʝʨʦè, çʄʘʨʢʝʨè, çʇʨʦʞʝʢʪʦʨè ʪʘ ʽʥ. 

ʇʨʠ ʮʴʦʤʫ ʧʠʩʘʪʠ ʤʦʞʥʘ ʚ ʨʽʟʥʠʭ ʰʘʨʘʭ.  
 

8. ɿʙʝʨʝʛʪʠ ʟʘʧʠʩʠ ʫ ʬʘʡʣ ʬʦʨʤʘʪʫ pdf ʜʣʷ ʧʦ-

ʰʠʨʝʥʥʷ.  
 

ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʯʠʪʘʯʫ ʨʦʟʨʦʙʮʽ ʤʦʚʘ ʡʜʝ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ 

ʧʨʦ ʧʦʜʽʙʥʽ ʪʨʠʢʫʪʥʠʢʠ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʝʡ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʅʘʜʘʥʦ 

ʥʠʟʢʫ ʜʦʮʽʣʴʥʠʭ ʥʘʦʯʥʦʩʪʝʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʨʦ̒ʢʪʫ: ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʩʪʘʥʽ ʜʦ ʥʝʜʦʩʪʫʧʥʦʾ ʪʦʯʢʠ, ʚʠʩʦʪʠ ʦʙôʻʢʪʘ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʧʦʜʘʥʦ 

ʤʘʣʶʥʦʢ ʟʘ ʨʦʤʘʥʦʤ ɾʫʣʴ ɺʝʨʥʘ çʆʩʪʨʽʚè ʧʨʦ ʪʝ, ʷʢ ʚʠʟʥʘʯʘʣʠ ʚʠʩʦʪʫ 

ʩʢʝʣʽ (ʨʠʩ. 1.95), ʷʢ ʜʘʚʥʴʦʛʨʝʮʴʢʠʡ ʬʽʣʦʩʦʬ ʽ ʤʘʪʝʤʘʪʠʢ ʌʘʣʝʩ ʟʘ ʜʦʚ-

ʞʠʥʦʶ ʪʽʥʽ ʚʠʟʥʘʯʠʚ ʚʠʩʦʪʫ ʧʽʨʘʤʽʜʠ, ʷʢ ʜʽʪʠ ʟʘ ʩʦʥʷʯʥʠʤ çʟʘʡʯʠʢʦʤè, 

ʱʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʫ ʢʘʣʶʞʽ, ʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ ʚʠʩʦʪʫ ʜʝʨʝʚʘ ʪʘ ʽʥ. 

ɼʝʪʘʣʴʥʽʰʝ ʧʨʦ STEM-ʥʘʚʯʘʥʥʷ ʤʦʚʘ ʙʫʜʝ ʡʪʠ ʫ ʨʦʟʜʽʣʽ 6. 

 
ʈʠʩ. 1. 95. ʉʭʝʤʘʪʠʯʥʽ ʤʘʣʶʥʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʢʝʣʽ ʽ ʧʽʨʘʤʽʜ. 

 

https://drive.google.com/file/d/1lJOOdC9DKnKQNcIU8atk8dnedADcWGrK/view?usp=sharing
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ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʦʛʦ ʇɿ ʜʦʮʽʣʴʥʦ ʟʘʧʠʩʫʚʘʪʠ ʩʢʨʽʥʢʘʩʪʠ ʫʨʦʢʽʚ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ Record and Playback. ʅʘʜʘʚʰʠ ʜʦʩʪʫʧ ʜʦ ʟʘ-

ʧʠʩʘʥʠʭ ʚʽʜʝʦ, ʫʯʥʽ / ʩʪʫʜʝʥʪʠ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʤʘ-

ʪʝʨʽʘʣ ʽ ʙʽʣʴʰ ˇʨʫʥʪʦʚʥʦ ʟʘʩʚʦʾʪʠ ʪʝʤʫ.  

ʉʢʨʽʥʢʘʩʪʠ ʟ ʘʥʘʣʽʟʘʤʠ ʨʦʟʨʦʙʣʝʥʠʭ ʫʨʦʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʜʣʷ ʥʘ-

ʜʘʥʥʷ ʩʚʦʻʯʘʩʥʦʾ ʜʦʧʦʤʦʛʠ ʩʪʫʜʝʥʪʘʤ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʪʘ ʫʜʦʩʢʦʥʘ-

ʣʝʥʥʷ ʫʨʦʢʽʚ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʪʘʢʦʞ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʽʥʩʪʨʫʤʝʥʪ 

ʧʣʘʪʬʦʨʤʠ Moodle ï çʬʦʨʫʤè, ʜʝ ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʤʘʪʝʤʘʪʠʢʠ ʤʘʶʪʴ 

ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʧʦʜʘʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʨʦʟʨʦʙʦʢ ʢʦʣʝʛ, ʘʣʝ ʡ ʟʜʽʡʩʥʶ-

ʚʘʪʠ ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʷ. ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʫ ʩʪʫʜʝʥʪʽʚ ʚʠʥʠʢʘʣʠ ʟ ʧʣʘ-

ʥʫʚʘʥʥʷʤ ʫʨʦʢʫ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷʤ ʤʘʪʝʨʽʘʣʫ, ʦʩʢʽʣʴʢʠ, ʚʠʚʯʘʶʯʠ ʥʦʚʝ 

ʇɿ, ʚʦʥʠ ʙʽʣʴʰʦʾ ʚʘʛʠ ʥʘʜʘʶʪʴ ʫʤʽʥʥʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽ ʯʠ ʽʥʰʽ ʽʥ-

ʩʪʨʫʤʝʥʪʠ ʟʘʩʦʙʫ. ʅʝʦʙʭʽʜʥʦ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʟʘʦʭʦʯʫʚʘʪʠ ʜʦ ̔ʤ-

ʧʨʦʚʽʟʘʮʽʾ, ʛʥʫʯʢʦʩʪ̔, ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʩʪʠʤʫʣʶʚʘʪʠ 

ʧʨʦʬʝʩʽʡʥʝ ʟʨʦʩʪʘʥʥʷ. ɺʘʞʣʠʚʦ, ʱʦʙ ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʤʽʛ ʩʘʤʦʩʪʽʡ-

ʥʦ ʜʦʙʠʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʥʘʦʯʥʦʩʪʽ, ʩʪʚʦʨʶʚʘʪʠ ʟ ʥʠʭ ʚʣʘʩʥʽ ʢʦʣʝʢʮʽʾ, ʚʠ-

ʜʦʟʤʽʥʶʚʘʪʠ ʽ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʜʦ ʮʽʣʝʡ ʽ ʪʠʧʫ ʫʨʦʢʫ (ʪʘʙʣ.1.16).  

 

ʊʘʙʣʠʮʷ 1.16. 

ʇʨʠʢʣʘʜʠ ʨʦʟʨʦʙʦʢ ʫʨʦʢʽʚ / ʟʘʥʷʪʴ ʜʣʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʜʦʰʢʠ. 

 ̄ ʊʝʤʘ ʫʨʦʢʫ ʌʘʡʣ 

GWB 

ʉʢʨʽʥʢʘʩʪ 

1. ʇʨʘʚʠʣʴʥʽ ʤʥʦʛʦʢʫʪʥʠʢʠ (9 ʢʣ.). ʬʘʡʣ1  

2. ʂʚʘʜʨʘʪʠʯʥʘ ʬʫʥʢʮʽʷ, ʚʣʘʩʪʠʚʦʩʪʽ, ʛʨʘʬʽʢ (9 ʢʣ.). ʬʘʡʣ2  

3. ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʽʚʥʷʥʴ (8 ʢʣ.). 

ʬʘʡʣ3 ʩʢʨʽʥʢʘʩʪ3 

4. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ (9 ʢʣ.). 

ʬʘʡʣ4 ʩʢʨʽʥʢʘʩʪ4, 

pdf 

5. ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ (8 ʢʣ.). ʬʘʡʣ5 ʩʢʨʽʥʢʘʩʪ5 

6. ɿʚʠʯʘʡʥʽ ʜʨʦʙʠ. ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ (5 ʢʣ.) ʬʘʡʣ6  

7. ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʽʨʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʪʘ ʥʝ-

ʨʽʚʥʦʩʪʝʡ (ʧʽʜʛʦʪʦʚʢʘ ʜʦ ɿʅʆ) 

ʬʘʡʣ7  

 

ʆʪʞʝ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʦ ʾʜʦʰʢʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘ-

ʪʝʤʘʪʠʢʠ ʚʽʜʢʨʠʚʘʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʝʜ-

ʤʝʪʘ. ʇʨʦʪʝ ʩʘʤ ʬʘʢʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ ʥʘ ʫʨʦʮʽ ʱʝ ʥʝ ʜʘʻ ʤʦʞ-

ʣʠʚʦʩʪʽ ʣʝʛʢʦ ʦʧʘʥʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ.  

ɺʘʞʣʠʚʦ ʦʙôʻʜʥʫʚʘʪʠ ʟʫʩʠʣʣʷ ʧʝʜʘʛʦʛʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʷʢʽʩʥʠʭ ʝʣʝʢ-

ʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ ʽ ʩʪʚʦʨʝʥʥʷ ʙʘʥʢʫ ʝʣʝʢʪʨʦʥʥʠʭ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ, 

ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʩʘʡʪʠ ʧʨʦʚʽʜʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʩʫʯʘʩʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʚʯʠʪʝʣʷ çʅʘ ʫʨʦʢè ʪʘ ʽʥ. 

https://moodle.kdpu.edu.ua/course/view.php?id=40
https://moodle.kdpu.edu.ua/course/view.php?id=40
https://drive.google.com/open?id=1ikHPKAxW2hkIHHofMNb5oxo7vs7mFQMT
https://drive.google.com/open?id=1zzxkQ-TCWI_3MpAMc9npyd8vwT1nBRBA
https://drive.google.com/open?id=1f28x_DWBEXN8oUidoN2i7VfOxCNeLWoX
https://drive.google.com/open?id=1meaR9tpanCre6ZLgr7MErc7Rv-UWjUyu
https://drive.google.com/open?id=1Ijho5G7B1TKhOICQiqw_GWjTi9i2_Gpw
https://drive.google.com/open?id=17x6I4wpHp1_MNItBe849fl3oxKiv5DKT
https://drive.google.com/file/d/0B7KQparQRsLRdkRpVzBzX2Y2d3c/view
https://drive.google.com/open?id=1-pyoqBC5iLRXw0sDFwTMopT9mRU5xNVs
https://drive.google.com/open?id=1mkAzYksiipj0Dnqvvm2F0w2hFNtDL-ay
https://drive.google.com/open?id=1OcXH45sE612dr5w8iDMPzb-LLLww0l9J
https://drive.google.com/open?id=1SJ5hm9QxOcGX1kKC6Mfem6aCuCMqwyHz
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1.7.3. çɯʥʪʝʨʘʢʪʠʚʥʽè ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʚʧʨʘʚʠ ʩʝʨʚʽʩʫ LearningApps. 

 
ʄʘʶʯʠ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʫ ʜʦʰʢʫ ʪʘ ʜʦʩʪʫʧ ʜʦ 

ʤʝʨʝʞʽ, ʫʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʝ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʥʘʚʯʘʥʥʽ 
ʦʥʣʘʡʥʦʚʠʡ ʩʝʨʚʽʩ Web 2.0 ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢ ʟʚʘʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 
ʚʧʨʘʚ LearningApps.org. ʊʦʤʫ ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʧʨʘʚ ʧʦʚôʷʟʘʥʘ ʟ ʧʝ-
ʨʝʤʽʱʫʥʥʷʤ ʥʘ ʜʦʰʮʽ ʦʙôʻʢʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʚʽʘʪʫʨʠ.  
LearningApps.org ʻ ʩʝʨʚʽʩʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʚʠ-

ʢʣʘʜʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʚʝʣʠʢʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʦʜʫʣʽʚ. ʎʽ ʤʦʜʫʣʽ 
ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʷʢ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʘʙʦ ʜʣʷ 
ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʩʪʚʦʨʝʥʥʷ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦ ʾʙʽʙʣʽ-
ʦʪʝʢʠ ʥʝʟʘʣʝʞʥʠʭ ʙʣʦʢʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 
ʟʤʽʥ. ɹʣʦʢʠ (ʚʦʥʠ ʥʘʟʠʚʘʶʪʴʩʷ ɺʧʨʘʚʘʤʠ) ʥʝ ʚʢʣʶʯʝʥʽ ʚ ʞʦʜʥʽ ʢʦʥʢʨʝʪ-
ʥʽ ʩʮʝʥʘʨʽʾ ʯʠ ʧʨʦʛʨʘʤʠ, ʪʦʤʫ ʚʦʥʠ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʮʽʣʽʩʥʽ ʫʨʦʢʠ ʯʠ 
ʟʘʚʜʘʥʥʷ, ʥʘʪʦʤʽʩʪʴ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʜʦʨʝʯʥʦʤʫ ʤʝ-
ʪʦʜʠʯʥʦʤʫ ʩʮʝʥʘʨʽʾ [8]. 
ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʫ ʧʦʪʨʽʙʥʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʥʘ 

ʩʘʡʪʽ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʠʪʝʣʶ ʥʝ ʣʠʰʝ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ 
ʚʧʨʘʚʠ, ʘʣʝ ʡ ʩʪʚʦʨʶʚʘʪʠ ʧʘʧʢʠ ʟ ʢʦʣʝʢʮʽʷʤʠ ʥʘʦʯʥʦʩʪʝʡ, ʩʪʚʦʨʶʚʘʪʠ 
ʢʣʘʩʠ, ʨʝʻʩʪʨʫʚʘʪʠ ʫʯʥʽʚ, ʧʣʘʥʫʚʘʪʠ ʧʝʨʝʛʣʷʜ ʥʠʤʠ ʧʝʚʥʠʭ ʚʧʨʘʚ, ʚʝʩʪʠ 
ʩʪʘʪʠʩʪʠʯʥʠʡ ʦʙʣʽʢ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʟʘʚʜʘʥʴ.  
ɺʧʨʘʚʠ, ʨʦʟʨʦʙʣʝʥʽ ʫ ʩʝʨʝʜʦʚʠʱʽ LearningApps, ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʠʢʦ-

ʥʘʥʥʷ ʪʘʢʦʞ ʥʘ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʘʭ, ʦʩʢʽʣʴʢʠ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʫ ʙʨʘʫʟʝʨʽ 
(ʨʠʩ.1.96, ʧʦʟʥʘʯʢʠ 1,2). ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʭʽʜ, ʘ ʫ ʨʘʟʽ 
ʧʦʤʠʣʢʠ - ʚʽʜʩʪʨʦʯʢʫ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʯʠ ʧʽʜʢʘʟʢʫ. ʅʘ ʟʘʚʝʨʰʝʥʥʷ 
ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʩʭʚʘʣʴʥʫ ʚʽʜʧʦʚʽʜʴ. ʑʦʙ ʢʦʨʠ-
ʩʪʫʚʘʯ ʙʫʚ ʦʮʽʥʝʥʠʡ ʪʘʢʦʞ ʜʠʩʪʘʥʮʽʡʥʦ, ʧʦʪʨʽʙʥʦ ʱʦʙ ʚʽʥ ʙʫʚ ʧʨʠʻʜʥʘ-
ʥʠʤ ʜʦ ʚʽʨʪʫʘʣʴʥʦʛʦ ʢʣʘʩʫ LearningApps, ʷʢʠʡ ʩʪʚʦʨʶʻ ʫʯʠʪʝʣʴ ʽ ʨʦʟʩʠ-
ʣʘʻ ʟʘʧʨʦʰʝʥʥʷ ʜʣʷ ʩʚʦʾʭ ʫʯʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʫʯʝʥʴ ʤʦʞʝ ʥʝ ʣʠʰʝ 
ʨʦʟʚôʷʟʫʚʘʪʠ ʚʧʨʘʚʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫʯʠʪʝʣʝʤ, ʘʣʝ ʡ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ. 
ʗʢʱʦ ʚʧʨʘʚʘ, ʩʪʚʦʨʝʥʘ ʫʯʥʝʤ, ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ, ʫʯʠʪʝʣʴ ʤʦʞʝ ʟʘʧʨʦ-
ʧʦʥʫʚʘʪʠ ʾʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʣʘʩʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫʯʝʥʴ ʥʝ ʤʦʞʝ ʧʝʨʝʜʘʪʠ 
ʮʶ ʚʧʨʘʚʫ ʜʣʷ ʧʫʙʣʽʯʥʦʛʦ ʜʦʩʪʫʧʫ, ʜʦʢʠ ʚʽʥ ʧʨʠʻʜʥʘʥʠʡ ʜʦ ʢʣʘʩʫ. 
ɼʨʫʛʠʡ ʧʽʜʭʽʜ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ï ʯʝʨʝʟ 

ʚʙʫʜʦʚʫʚʘʥʥʷ SCORM-ʧʘʢʝʪʽʚ (ʨʠʩ. 1.96, 4) ʢʦʞʥʦʾ ʟ ʚʧʨʘʚ ʚ ʝʣʝʢʪʨʦʥ-
ʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʢʫʨʩ, ʩʪʚʦʨʝʥʠʡ, ʥʘʧʨʠʢʣʘʜ,ʥʘ ʧʣʘʪʬʦʨʤʽ MOODLE. 
ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʚ LearningApps ʜʣʷ ʢʦʞʥʦʾ ʚʧʨʘʚʠ ʘʚʪʦʤʘʪʠʯʥʦ 

ʛʝʥʝʨʫʻʪʴʩʷ QR-ʢʦʜ (ʨʠʩ. 1.96, ʧʦʤʽʪʢʘ 6), ʷʢʠʡ ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʥʘ ʝʢʨʘʥʽ, 
ʪʦ ʫʯʥʽ / ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʤʠʪʪʻʚʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʧʨʘʚʠ ʽ ʚʠʢʦʥʘ-
ʪʠ ʾʾ. ʋ ʚʠʧʘʜʢʫ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʫʯʠʪʝʣʴ ʤʦʞʝ ʧʦʧʝʨʝʜʥʴʦ 
ʚʧʨʘʚʫ ʚ ʘʨʭʽʚ ʽ ʨʦʟʛʣʷʥʫʪʠ ʾʾ ʥʘ ʫʨʦʮʽ (ʨʠʩ. 1.96, ʧʦʤʽʪʢʘ 5).   
ʂʨʽʤ ʪʦʛʦ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʮʽ ʚʧʨʘʚʠ ʫ ʙʣʦʛ ʽ ʩʘʡʪ, ʦʩʢʽʣʴʢʠ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʧʨʘʚʠ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʻʪʴʩʷ ʢʦʜ, ʷʢʠʡ ʜʦʜʘʻʪʴʩʷ ʜʦ 
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ʙʣʦʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʘʜʞʝʪʘ HTML / JavaScript, ʧʨʦ ʱʦ ʤʦʚʘ ʙʫʜʝ ʡʪʠ 
ʚ ʧ. 6.3 ʜʘʥʦʛʦ ʧʦʩʽʙʥʠʢʘ (ʨʠʩ. 1.96, ʧʦʤʽʪʢʘ 3). 

 
ʈʠʩ. 1. 96. ʂʦʜʠ, ʧʦʩʠʣʘʥʥʷ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʚʧʨʘʚʠ. 

 

ʂʦʥʩʪʨʫʢʪʦʨ LearningApps ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ 

ʟʘʚʜʘʥʴ ʟ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ.  

ʑʦʙ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʫ ʚʧʨʘʚʫ, ʤʦʞʥʘ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʨʦʟʛʣʷʥʫʪʫ 

ʚʧʨʘʚʫ ʟ ʧʫʙʣʽʯʥʠʤ ʜʦʩʪʫʧʦʤ (ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ) ʘʙʦ 

ʩʪʚʦʨʠʪʠ ʮʽʣʢʦʤ ʥʦʚʫ ʚʧʨʘʚʫ, ʦʙʨʘʚʰʠ ʽʥʩʪʨʫʤʝʥʪ çʉʪʚʦʨʠʪʠ ʚʧʨʘʚʫè 

(ʚʽʜʝʦʫʨʦʢ https://youtu.be/8dct92RWMv0). ʅʘ ʚʠʙʽʨ ʢʦʨʠʩʪʫʚʘʯʫ ʧʨʦʧʦ-

ʥʫʁʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʟʘʚʜʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ: 

¶ ɺʠʙʽʨ (ʚʠʜʽʣʠʪʠ ʩʣʦʚʘ; ʚʽʢʪʦʨʠʥʘ (1 ʚʽʜʧʦʚʽʜʴ); ʚʽʢʪʦʨʠʥʘ (ʤʥʦ-

ʞʠʥʥʽ ʚʽʜʧʦʚʽʜʽ); ʟʥʘʡʪʠ ʩʣʦʚʘ; ʧʝʨʰʠʡ ʤʽʣʴʡʦʥ); 

¶ ʈʦʟʧʦʜʽʣ (ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʽʪʢʠ; ʛʨʘ "ʇʘʨʦʯʢʠ"; ʟʥʘʡʪʠ ʥʘ ʢʘʨʪʽ; 

ʟʥʘʡʪʠ ʧʘʨʫ; ʢʣʘʩʠʬʽʢʘʮʽʷ; ʧʘʟʣ; ʪʘʙʣʠʮʷ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ; ʬʨʘʛʤʝʥʪʠ ʟʦ-

ʙʨʘʞʝʥʥʷ); 

¶ ʇʦʩʣʽʜʦʚʥʽʩʪʴ (ʨʦʟʩʪʘʚʠʪʠ ʟʘ ʧʦʨʷʜʢʦʤ; ʯʠʩʣʦʚʘ ʧʨʷʤʘ); 

¶ ɿʘʧʦʚʥʝʥʥʷ (ʚʛʘʜʘʡ ʩʣʦʚʦ; ʚʽʢʪʦʨʠʥʘ ʟ ʜʨʫʢʫʚʘʥʥʷʤ; ʟʘʧʦʚʥʠʪʠ 

ʧʨʦʧʫʩʢʠ; ʟʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ; ʢʨʦʩʚʦʨʜ); 

¶ ʆʥʣʘʡʥ-ʽʛʨʠ (ʚʧʦʨʷʜʢʫʚʘʥʥʷ; ʚʽʢʪʦʨʠʥʘ ʜʣʷ ʢʽʣʴʢʦʭ ʛʨʘʚʮʽʚ; ʜʝ 

ʮʝ?; ʧʦʨʘʭʫʚʘʪʠ; ʛʦʥʢʠ). 

ɯʥʩʪʨʫʤʝʥʪʠ (ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʢʘʨʪʘ; ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦ-ʢʦʥʪʝʥʪ; ʙʣʦʢʥʦʪ; 

ʛʦʣʦʩʫʚʘʥʥʷ; ʜʦʰʢʘ ʦʛʦʣʦʰʝʥʴ; ʢʘʣʝʥʜʘʨ; ʢʦʣʝʢʮʽʷ ʚʧʨʘʚ; ʥʦʪʘʪʢʠ; ʯʘʪ). 

 
ʈʠʩ. 1. 97. ʆʢʨʝʤʽ ʪʠʧʠ ʚʧʨʘʚ ʜʣʷ ʨʦʟʨʦʙʢʠ. 

 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʚʧʨʘʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ ʧʝʨʝʛʣʷʜʫ. 

1. ʈʝʙʫʩʠ . 2. ʂʨʦʩʚʦʨʜ. 3. ʇʘʟʣ (ʦʩʥʦʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʜʨʦʙʫ). 

4. ɻʨʘ (ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʦʜʠʥʠʮʴ ʜʦʚʞʠʥ).  5. ɿʥʘʡʪʠ ʩʣʦʚʘ (ʪʝʤʘ 

"ɻʝʦʤʝʪʨʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʧʣʦʱʠʥʽ"). 6. ɿʘʣʝʞʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ 

ʛʨʘʬʽʢʘ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ ʚʽʜ ʜʠʩʢʨʠʤʽʥʘʥʪʘ 

https://youtu.be/8dct92RWMv0
https://youtu.be/8dct92RWMv0
http://learningapps.org/1184528
http://learningapps.org/1184528
http://learningapps.org/1141027
http://learningapps.org/1206711
http://learningapps.org/1041273
http://learningapps.org/1041273
http://learningapps.org/1212507
http://learningapps.org/1212507
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ɺʧʨʘʚʘ ʫ ʨʝʞʠʤʽ ʧʝʨʝʛʣʷʜʫ 

 
ʈʠʩ. 1. 98. ɺʧʨʘʚʘ ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʪʝʨʤʽʥʽʚ ʚ ʨʝʞʠʤʘʭ ʧʝʨʝʛʣʷʜʫ ʪʘ 

ʨʝʜʘʛʫʚʘʥʥʷ. 
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ɺʧʨʘʚʘ ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʧʘʨ ʫ ʨʝʞʠʤʽ ʧʝʨʝʛʣʷʜʫ 

 
ʈʠʩ. 1. 99.  ɺʧʨʘʚʘ ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʧʘʨ (ʪʝʨʤʽʥʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩ-
ʪʠʢʠ ʫʢʨʘʾʥʩʴʢʦʾ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ) ʚ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ. 
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ʋ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ ʙʘʯʠʤʦ ʧʦʜʘʥʫ ʚʠʱʝ ʚʧʨʘʚʫ ʚ ʨʝʞʠʤʽ ʈʝʜʘʛʫʚʘʥʥʷ. 

 

 
ʈʠʩ. 1. 100. ʋ ʚʢʣʘʜʮʽ çʄʦʾ ʢʣʘʩʠè ʧʦʜʘʥʦ ʧʘʧʢʠ ʧʨʦʬʽʣʽʚ, ʧʘʧʢʫ ʥʘʦʯ-

ʥʦʩʪʝʡ, ʩʪʘʪʠʩʪʠʢʫ. 

 

 
ʈʠʩ. 1. 101. ʇʨʝʜʩʪʘʚʣʝʥʦ ʬʨʘʛʤʝʥʪ ʟʚʽʪʫ 

ʚʠʢʦʥʘʥʥʷ ʚʧʨʘʚ çʉʪʘʪʠʩʪʠʢʘè 
 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʚʧʨʘʚ LearningApps. ʗʢ ʤʦʞʥʘ ʚʠʢʦ-

ʨʠʩʪʘʪʠ ʮʽ ʚʧʨʘʚʠ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

 2. ʈʦʟʨʦʙʽʪʴ ʢʽʣʴʢʘ ʚʧʨʘʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ LearningApps. 
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1.8. ɽʣʝʢʪʨʦʥʥʠʡ ʤʝʪʦʜʠʯʥʠʡ ʧʦʩʽʙʥʠʢ çɽʚʨʠʩʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʽ 
ʢʦʥʩʪʨʫʢʮʽʾè 

çɽʚʨʠʩʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾè ï ʢʦʤʧʣʝʢʩ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 
ʮʽʣʠʡ ʩʧʝʢʪʨ ʧʨʦʛʨʘʤ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 
ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ. ʈʦʟʨʦʙʣʝʥʦ ʟʘʩʽʙ ʚ ɼʦʥʝʮʴʢʦʤʫ ʥʘʮʽʦʥʘ-
ʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ. ɼʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʫ ʚʭʦ-
ʜʷʪʴ ʘʢʮʝʥʪʦʚʘʥʽ ʧʨʦʛʨʘʤʠ, ʧʨʦʛʨʘʤʠ ʟ ʟʘʧʽʟʥʶʶʯʦʶ ʢʦʨʝʢʮʽʻʶ, ʟʯʝʧʣʝ-
ʥ,̔ ʧʨʦʛʨʘʤʠ çʟʘʚʜʘʥʥʷ-ʤʝʪʦʜè, çʟʘʚʜʘʥʥʷ-ʩʦʬʽʟʤè, ʧʨʦʛʨʘʤʠ ʘʚʪʦʤʘʪʠ-
ʟʦʚʘʥʦʛʦ ʨʝʮʝʥʟʫʚʘʥʥʷ ʨʦʟʚôʷʟʘʥʠʭ ʟʘʜʘʯ ʪʘ ʽʥ. ʇ̔ ʜʭʦʜʠ  ̔ʧʨʠʥʮʠʧʠ, ʟʘ-
ʢʣʘʜʝʥʽ ʚ ʨʦʟʨʦʙʢʫ ʟʘʩʦʙʫ, ʥʘʜʟʚʠʯʘʡʥʦ ʧʨʦʛʨʝʩʠʚʥʽ ʽ ʫ ʧʦʜʘʣʴʰʦʤʫ ʤʘ-
ʪʠʤʫʪʴ ʨʦʟʚʠʪʦʢ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ. 
ʇʽʜ ʧʦʥʷʪʪʷʤ çʝʚʨʠʩʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾè ʨʦʟʫʤʽʶʪʴ ʩʠʩ-

ʪʝʤʫ ʣʦʛʽʯʥʦ ʟʚ'ʷʟʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʙʣʝʤ (ʝʚʨʠʩʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʘʙʦ 
ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ), ʷʢʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʝʚʨʠʩʪʠʯʥʠʤʠ 
ʧʠʪʘʥʥʷʤʠ, ʚʢʘʟʽʚʢʘʤʠ ʽ ʤʽʥʽʤʫʤʦʤ ʥʘʚʯʘʣʴʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʜʦʟʚʦʣʷʶʪʴ 
ʫʯʥʷʤ ʧʝʨʝʚʘʞʥʦ ʙʝʟ ʜʦʧʦʤʦʛʠ ʟʟʦʚʥʽ ʚʽʜʢʨʠʪʠ ʥʦʚʝ ʟʥʘʥʥʷ ʧʨʦ ʦʙ'ʻʢʪ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʦʩʽʙ ʘʙʦ ʟʘʩʽʙ ʝʚʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɽɼʂ ī ʮʝ ʧʨʦʛʨʘ-
ʤʠ, ʷʢʽ ʧʦʩʪʫʧʦʚʦ ʥʘʙʣʠʞʘʶʪʴ ʫʯʥʷ ʜʦ ʧʦʰʫʢʫ ʨʦʟʚô̫ ʟʘʥʥʷ ʽ ʟʥʘʭʦʜʞʝʥ-
ʥʷ ʚʽʜʧʦʚʽʜʽ ʫ ʧʨʦʮʝʩʽ ʝʚʨʠʩʪʠʯʥʦʛʦ ʜʽʘʣʦʛʫ (ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥ-
ʥʷʤ), ʢʦʣʠ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʝʦʨʝʪʠʯʥʠʭ ʬʘʢʪʘʭ, ʜʝʷʢʠʭ ʤʝʪʦʜʘʭ 
ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, ʧʨʦʧʦʥʫʻʪʴʩʷ çʨʦʟʤʠʪʝ ʥʘʚʝʜʝʥʥʷè ʥʘ ʧʦʰʫʢ 
ʨʦʟʚô̫ ʟʘʥʥʷ ʽ ʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʡʪʠ çʚʣʘʩʥʠʡ ʰʣʷʭè ʜʦ 
ʚʽʜʢʨʠʪʪʷ, ʨʦʟʚô̫ ʟʘʥʥʷ ʽ ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ʄʝʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽɼʂ 
ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʡʦʤʽʚ ʝʚʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘ-
ʪʝʤʘʪʠʢʠ. ʇʨʠʢʣʘʜʘʤʠ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ɽɼʂ ï Limit ʜʦ ʪʝ-
ʤʠ çɻʨʘʥʠʮʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʛʨʘʥʠʮʷ ʬʫʥʢʮʽʾè, ʝʚʨʠʩʪʠʯʥʠʡ ʪʨʝʥʘʞʝʨ ʜʦ 
ʪʝʤʠ çʌʫʥʢʮʽʾè, ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ, ʥʘʚʯʘʣʴʥʽ ʧʨʦ-
ʛʨʘʤʠ ʜʦ ʨʦʟʜʽʣʫ çʅʝʨʽʚʥʦʩʪʽè ʪʘ ʽʥʰʽ. 
ʆ.ɯ. ʉʢʘʬʦʶ [96] ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʚ ʫʯʥʽʚ ʷʢʦʩʪʝʡ 

ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʠʭ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʝʚʨʠʩʪʠʢ. 
ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʦʙʣʝʥʦ ʽ ʜʦʩʣʽʜʞʝʥʦ ʪʘʢʽ ʥʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʝʚʨʠʩʪʠʯʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ, ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʟʘʛʘʣʴʥʠʭ ʝʚʨʠʩʪʠʢ (ʘʥʘʣʽʟ, ʘʥʘ-
ʣʦʛʽʷ, ʽʥʜʫʢʮʽʷ ʪʦʱʦ) ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʝʚʨʠʩʪʠʢ (ʤʝʪʦʜ ʧʝʨʝʙʦʨʫ, ʧʨʠʥʮʠʧ 
ʢʨʘʡʥʴʦʛʦ, ʽʥʚʘʨʽʘʥʪʠ ʪʘ ʽʥ.). 
ɿʥʘʯʥʘ ʫʚʘʛʘ ʨʦʟʨʦʙʥʠʢʘʤʠ ɽɼʂ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʘʚʯʘʥʥʶ ʜʦʚʝʜʝʥ-

ʥʷʤ. ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ 
ʥʘʚʯʘʥʥʷ ʜʦʚʝʜʝʥʥʶ ʻ ʻʜʥʽʩʪʴ ʣʦʛʽʢʠ ʽ ʝʚʨʠʩʪʠʢʠ. ʗʢ ʟʘʟʥʘʯʘʻ 
ʆ.ɯ. ʉʢʘʬʘ, ʥʘʚʯʘʪʠ ʜʦʚʝʜʝʥʥʶ ʦʟʥʘʯʘʻ ʥʘʚʯʘʪʠ ʘʥʘʣʽʟʫ ʜʦʚʝʜʝʥʥʷ, ʡʦʛʦ 
ʚʽʜʪʚʦʨʝʥʥʶ, ʩʘʤʦʩʪʽʡʥʦʤʫ ʚʽʜʢʨʠʪʪʶ ʬʘʢʪʫ, ʧʦʰʫʢʫ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʶ 
ʜʦʚʝʜʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʧʨʦʩʪʫʚʘʥʥʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʜʦʚʝʜʝʥʴ [96]. ʌʦʨ-
ʤʫʚʘʥʥʷ ʪʘʢʦʾ ʢʦʥʮʝʧʮʽʾ ʧʨʠʧʫʩʢʘʻ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʚʨʠʩʪʠʢ. 
ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʥʘʷʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʯʘʩʫ, ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʫʯʠʪʝʣʴ ʤʦʞʝ ʦʙʠʨʘʪʠ ʦʜʠʥ ʟ 
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ʪʘʢʠʭ ʤʝʪʦʜʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤ ʪʚʝʨʜʞʝʥ-
ʥʷʤ: 1) ʫʯʥʽ ʛʦʪʫʶʪʴʩʷ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʬʦʨʤʫʣʶʚʘʥʥʷ, çʚʽʜʢʨʠʪʪʷè ʪʝʦʨʝʤʠ; 
2) ʫʯʥʽ ʛʦʪʫʶʪʴʩʷ ʜʦ ʩʚʽʜʦʤʦʛʦ ʩʧʨʠʡʥʷʪʪʷ, ʜʦ ʨʦʟʫʤʽʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʤʘʪʠʯ-
ʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʷʢʦʛʦ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ ʜʣʷ ʥʠʭ ʧʦʪʽʤ; 
3) ʚʯʠʪʝʣʴ ʩʘʤ ʬʦʨʤʫʣʶʻ ʥʦʚʫ ʪʝʦʨʝʤʫ ʙʝʟ ʷʢʦʾ-ʥʝʙʫʜʴ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦ-
ʚʢʠ, ʘ ʧʦʪʽʤ ʟʦʩʝʨʝʜʞʫʻ ʟʫʩʠʣʣʷ ʫʯʥʽʚ ʥʘ ʾʾ ʟʘʩʚʦʻʥʥʽ ʽ ʟʘʢʨʽʧʣʝʥʥʽ. 
ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʧʝʨʰʠʭ ʜʚʦʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʝʚʨʠ-

ʩʪʠʯʥʽ ʧʨʠʡʦʤʠ ʟʘʛʘʣʴʥʦʛʦ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚ ʢʣʘʩʽ ʩʪʚʦʨʶʻʪʴ-
ʩʷ ʧʨʦʙʣʝʤʥʘ ʩʠʪʫʘʮʽʷ, ʷʢʘ ʩʧʨʠʷʻ ʩʘʤʦʩʪʽʡʥʦʤʫ çʚʽʜʢʨʠʪʪʶè ʫʯʥʷʤʠ 
ʥʦʚʠʭ ʟʥʘʥʴ. ʎʝ ʧʽʜʚʠʱʫʻ ʽʥʪʝʨʝʩ ʜʦ ʟʥʘʥʴ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ 
ʟʜʽʙʥʦʩʪʝʡ, ʘʣʝ ʚʠʤʘʛʘʻ ʧʝʚʥʦʾ ʟʘʪʨʘʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ. 
ʉʫʪʴ ʧʨʦʛʨʘʤʠ ʟʘʚʜʘʥʥʷ-ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʦ ʟʘʚʜʘʥʥʷ ʘʙʦ 

ʥʘʙʦʨʫ ʟ ʜʝʢʽʣʴʢʦʭ ʟʘʚʜʘʥʴ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʘʙʦ ʩʧʦʩʦʙʽʚ 
ʨʦʟʚô̫ ʟʘʥʥʷ. ʋʯʥʝʚʽ ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʠʡ ʽ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘ-
ʣʴʥʠʡ ʜʦ ʢʦʞʥʦʛʦ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʚʜʘʥʴ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʮʝʩ ʜʦʚʝ-
ʜʝʥʥʷ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʩʝʨʝʜʥʶ ʣʽʥʽʶ ʪʨʘʧʝʮʽʾ ʨʦʟʜʽʣʝʥʦ ʥʘ 11 ʢʨʦʢʽʚ. 
ʇʽʩʣʷ ʚʠʩʚʽʪʣʝʥʥʷ ʢʦʞʥʦʛʦ ʢʨʦʢʫ ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʟʥʘʡʪʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 
ʧʨʘʚʠʣʴʥʦʩʪʽ ʪʘʢʦʛʦ ʢʨʦʢʫ, ʦʙʨʘʚʰʠ ʜʣʷ ʮʴʦʛʦ ʦʜʠʥ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 
ʚʘʨʽʘʥʪʽʚ ʦʙˇʨʫʥʪʫʚʘʥʥʷ (ʨʠʩ. 1.96). ʅʘʧʨʠʢʣʘʜ, ʥʘ 6-ʤʫ ʢʨʦʮʽ ʜʦʚʝʜʝʥʥʷ 
ʜʣʷ ʫʯʥʷ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʙʫʜʝ ʟʛʝʥʝʨʦʚʘʥʦ ʥʘʧʠʩ 

 ç PEDPBC D=D è. ʋ ʚʽʜʧʦʚʽʜʴ ʫʯʥʝʤ ʤʘʻ ʙʫʪʠ ʦʙʨʘʥʦ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘ-
ʥʠʭ ʚʘʨʽʘʥʪʽʚ ʥʘʩʪʫʧʥʠʡ ī çʟʘ ʜʨʫʛʦʶ ʦʟʥʘʢʦʶ ʨʽʚʥʦʩʪʽ ʪʨʠʢʫʪʥʠʢʽʚè. 
ʅʘ 7-ʤʫ ʢʨʦʮʽ ʙʫʜʝ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ çʈɺ=ʈɽ, ɺʉ=ɽDè. ʋʯʝʥʴ ʫ 
ʚʽʜʧʦʚʽʜʴ ʤʘʻ ʦʙʨʘʪʠ çʟʘ ʫʤʦʚʦʶ, ʚʨʘʭʦʚʫʶʯʠ ʢʨʦʢ ʜʦʚʝʜʝʥʥʷ 6è.  
ʋ ʨʘʟʽ ʥʝʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʢʦʨʝʛʫʶʪʴʩʷ ʜʽʾ ʫʯʥʷ, ʽ ʧʨʦʛʨʘʤʘ ʚʠ-

ʚʦʜʠʪʴ ʡʦʛʦ ʥʘ ʧʨʘʚʠʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʢʨʦʢʫ ʜʦʚʝʜʝʥʥʷ. 
ɺʧʨʘʚʠ ʪʘʢʦʛʦ ʚʠʜʫ ʻ ʝʚʨʠʩʪʠʯʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʥʘʚʯʘʶʪʴ ʫʯʥʽʚ ʤʽʨʢʫʚʘʪʠ 
ʘʨʛʫʤʝʥʪʦʚʘʥʦ, ʩʚʽʜʦʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʠʚʯʝʥʽ ʨʘʥʽʰʝ ʘʢʩʽʦʤʠ  ̔ʪʝʦʨʝʤʠ. 
ʊʝʢʩʪ ʧʨʦʛʨʘʤʠ ʟʘʜʘʯʘ-ʩʦʬʽʟʤ ʻ ʣʘʥʮʶʞʢʦʤ ʚʠʢʦʥʘʥʠʭ ʜʽʡ ʟʘ 

ʨʦʟʚô̫ ʟʘʥʥʷʤ ʟʘʚʜʘʥʥʷ, ʚ ʷʢʦʤʫ ʥʘ ʦʜʥʦʤʫ ʝʪʘʧʽ ʜʦʧʫʱʝʥʘ ʧʦʤʠʣʢʘ. 
ʑʦʙ ʟʥʘʡʪʠ ʧʦʤʠʣʢʫ ʚ ʤʽʨʢʫʚʘʥʥʽ, ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽ-
ʟʫʚʘʪʠ, ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʽʶ ʟ ʧʨʦʧʦʥʦʚʘʥʠʤ ʨʦʟʚô̫ ʟʘʥʥʷʤ ʽ ʚʣʘʩʥʠʤ, ʧʦ-
ʨʽʚʥʶʚʘʪʠ ʚʽʜʧʦʚʽʜʴ, ʚʩʪʘʥʦʚʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʥʝʚʽʜʦʤʦʛʦ ʪʦʱʦ. 
ʇʽʩʣʷ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ ʫʯʝʥʴ ʦʪʨʠʤʫʻ ʧʨʦʛʨʘʤʫ ʢʦʨʝʢʮʽʾ ʟ ʦʙʛʦʚʦ-
ʨʝʥʥʷʤ ʽ ʘʥʘʣʽʟʦʤ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʫ ʨʦʟʚô̫ ʟʘʥʥʽ ʟʘ-
ʚʜʘʥʥʷ. ʈʦʟʛʣʷʜ ʟʘʚʜʘʥʴ-ʩʦʬʽʟʤʽʚ ʨʦʟʚʠʚʘʻ ʚ ʫʯʥʷ ʩʧʦʩʪʝʨʝʞʣʠʚʽʩʪʴ, 
ʚʜʫʤʣʠʚʝ ʽ ʢʨʠʪʠʯʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, 
ʜʣʷ ʨʦʟʛʣʷʥʫʪʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʪʨʘʧʝʮʽʾ ʥʘʚʝʜʝʥʦ ʪʨʠ ʚʘʨʽʘ-
ʥʪʠ ʜʦʚʝʜʝʥʥʷ, ʫ ʷʢʠʭ ʜʦʧʫʱʝʥʦ ʧʦʤʠʣʢʠ. ʎʽ ʧʦʤʠʣʢʠ ʫʯʝʥʴ ʤʦʞʝ ʚʠ-
ʷʚʠʪʠ ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʋʯʝʥʴ ʧʽʩʣʷ ʚʠʙʦʨʫ ʝʪʘʧʫ, ʱʦ 
ʤʽʩʪʠʪʴ ʧʦʤʠʣʢʫ, ʦʪʨʠʤʫʻ ʢʦʨʝʢʮʽʶ ʟ ʦʙʛʦʚʦʨʝʥʥʷʤ ʽ ʘʥʘʣʽʟʦʤ ʜʦʧʫʱʝ-
ʥʦʾ ʧʦʤʠʣʢʠ ʫ ʨʦʟʚô̫ ʟʘʥʥʽ ʟʘʜʘʯʽ. 
ɺ ʘʢʮʝʥʪʦʚʘʥʠʭ  ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤʘʭ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʝʚʨʠʩʪʠ-

ʯʥʦʾ ʟʘʜʘʯʽ ʚʞʝ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʢʨʦʢʘʭ, ʧʽʩʣʷ ʜʝʷʢʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʝʚʨʠʩʪʠ-



 

 161 

ʯʥʦʛʦ ʧʨʘʚʠʣʘ-ʦʨʽʻʥʪʠʨʫ, ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʩʪʨʘʪʝʛʽʷ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ. 
 

 
ʈʠʩ. 1.102. ɼʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤʠ ʧʨʦ ʚʣʘʩʪʠʚʽʩʪʴ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʪʨʘʧʝʮʽʾ 

 

ʇʨʦʛʨʘʤʠ ʘʢʪʫʘʣʽʟʘʮʽʾ ʟʥʘʥʴ, ʟʦʢʨʝʤʘ çʧʝʨʝʜʧʨʦʛʨʘʤʠè, ʧʦʙʫʜʦʚʘʥʽ 
ʫ ʚʠʛʣʷʜʽ ʪʝʩʪʽʚ ʟ ʢʦʨʝʢʮʽʻʶ, ʚ ʷʢʠʭ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ, 
ʘ ʪʘʢʦʞ ʧʨʝʜô̫ ʚʣʷʻʪʴʩʷ ʧʦʚʪʦʨʥʠʡ ʪʝʩʪ. ʇʦʚʪʦʨʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʧʠ-
ʪʘʥʥʷ ʪʝʩʪʫ ʻ ʧʝʨʝʬʦʨʤʫʣʶʚʘʥʥʷʤ, ʫʟʘʛʘʣʴʥʝʥʥʷʤ, ʘʥʘʣʽʟʦʤ ʘʙʦ ʩʠʥʪʝ-
ʟʦʤ, ʤʦʜʠʬʽʢʘʮʽʻʶ ʧʠʪʘʥʴ ʧʝʨʚʠʥʥʦʛʦ ʪʝʩʪʫ. ʇʨʦʧʦʥʫʶʪʴʩʷ ʪʘʢʽ ʟʘʚʜʘʥ-
ʥʷ ʜʣʷ ʧʦʛʣʠʙʣʝʥʥʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʽ ʨʦʟʫʤʽʥʥʷ ʧʦʜʘʣʴʰʦʛʦ 
ʩʢʣʘʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʏʘʩʪʦ ʪʘʢʽ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʩʢʣʘʜʘ-
ʶʪʴʩʷ ʟ ʥʘʙʦʨʫ ʧʽʜʛʦʪʦʚʯʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʟʘʚʜʘʥʴ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʧʝʨʝʜ 
ʚʠʨʽʰʝʥʥʷʤ ʩʠʩʪʝʤʠ ʝʚʨʠʩʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʦʙʛʦʚʦʨʶʶʪʴʩʷ 
ʧʠʪʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʚʠʧʘʜʢʽʚ, ʚʚʝʜʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʥʝʚʽʜʦʤʠʭ, ʧʝʨʝʭʦʜʫ 
ʜʦ ʨʽʚʥʦʩʠʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʚʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʘʩʪʦʩʫʚʘʥ-
ʥʷ ʧʨʠʡʦʤʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʦʱʦ. 
ʋ ʧʨʦʛʨʘʤʘʭ ʟ̔ ʟʘʧʽʟʥʶʶʯʦʶ ʢʦʨʝʢʮʽʻʶ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʜʘʯʽ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ  ʁʪʨʘʻʢʪʦʨʽʻ ,ʁ ʘ ʚ ʢʽʥʮʽ ʰʣʷʭʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 
ʢʦʨʝʢʮʽʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʧʦʤʠʣʦʢ. ɿʯʝʧʣʝʥʽ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫ-
ʚʘʪʠ ʝʚʨʠʩʪʠʢʫ ï ʚʘʨʽʶʚʘʥʥʷ ʨʦʟʚôʷʟʘʥʥʷʤ ʟʘʜʘʯʽ. ʋʯʥʝʚʽ ʧʨʦʧʦʥʫʻʪʴʩʷ 
ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ, ʟ ʷʢʠʭ ʪʨʝʙʘ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʡ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 
1. ʆʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʝʚʨʠʩʪʠʢʦ-ʜʠʜʘʢʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
2. ɼʣʷ ʦʙʨʘʥʦʾ ʟʘʜʘʯʽ ʥʘ ʜʦʚʝʜʝʥʥʷ ʨʦʟʨʦʙʠʪʠ ʩʭʝʤʫ ʧʦʰʫʢʫ ʜʦʚʝ-

ʜʝʥʥʷ, ʩʧʣʘʥʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ɽɼʂ.   



 

 162 

ɺʠʩʥʦʚʢʠ ʜʦ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ 

1. ɯʂʊʅ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧôʶʪʝʨ ʷʢ ʟʘʩʽʙ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦ-
ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʻ ʩʫʢʫʧʥʽʩʪʶ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝ-
ʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʂʦʤʧôʶʪʝʨʥʦ-
ʦʨʽʻʥʪʦʚʘʥʦʶ ʥʘʟʠʚʘʶʪʴ ʪʘʢʫ ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʟʘʙʝʟʧʝ-
ʯʫʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʡ ʧʨʦʮʝʩ ʟʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ, ʥʘʙʫʪʪʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, 
ʟʘʩʚʦʻʥʥʷ ʩʧʦʩʦʙʽʚ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʦʤ ʥʘʚʯʘʥʥʷ ʽ ʨʦʟʚʠ-
ʪʦʢ ʡʦʛʦ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʽ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ. 

2. ʆʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʂʆʄʉʅ ʻ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ ʫʯʘʩʥʠʢʘ ʥʘ-
ʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʚʩʽʭ ʨʽʚʥʽʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ 
ʧʨʦʮʝʩʫ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊʅ, ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʰʫʢʫ ʥʝʦʙʭʽʜʥʠʭ 
ʢʦʨʠʩʪʫʚʘʯʫ ʚʽʜʦʤʦʩʪʝʡ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ; ʚʠʢʦʥʘʥʥʷ ʩʦʮʽʘʣʴ-
ʥʦʛʦ ʟʘʤʦʚʣʝʥʥʷ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
ʩʫʩʧʽʣʴʩʪʚʘ. 

3. ɺʧʣʠʚ ɯʂʊ ʥʘ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʨʦʟʰʠʨʝʥʥʽ ʪʘ ʧʦʛ-
ʣʠʙʣʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ ʟʘʚʜʷʢʠ ʙʽʣʴʰʽʡ ʾʭ ʜʦʩ-
ʪʫʧʥʦʩʪʽ ʜʣʷ ʪʠʭ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, ʚ ʧʦʛʣʠʙʣʝʥʥʽ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ 
ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʚʜʘʥʴ ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʄʦʞʥʘ ʰʠʨʰʝ ʟʘʩʪʦʩʦ-
ʚʫʚʘʪʠ ʯʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʠʡ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. 

4. ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʠʥʮʠʧʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 
ʨʦʟʚʠʚʘʶʯʝ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʂʊʅ, ʻ ʧʨʦʬʽʣʴʥʘ ʪʘ ʨʽʚʥʝʚʘ ʜʠʬʝ-
ʨʝʥʮʽʘʮʽʷ. ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʅɯʊ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝ-
ʯʝʥʘ ʧʨʠ ʨʝʬʣʝʢʩʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. ɺʠʢʦʨʠʩ-
ʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʢʦʥʢʨʝʪʥʦʤʫ ʫʯʘʩʥʠʢʫ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʦʮʝʩʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʠʭ ʽ ʩʠʪʫʘ-
ʪʠʚʥʠʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ.  

5. ʅʘʡʚʘʞʣʠʚʽʰʽ ʜʠʜʘʢʪʠʯʥʽ ʧʨʠʥʮʠʧʠ, ʷʢʠʤ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 
ʇɿʅʇ: ʥʘʫʢʦʚʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʥʘʦʯʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʽʚʥʶ ʧʽʜʛʦʪʦʚʢʠ 
ʫʯʥʽʚ ʪʘ ʾʭ ʚʽʢʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ. ʇʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦʚʠʥʝʥ ʚʽʜ-
ʙʫʚʘʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʤʝʪʦʜʘʤʠ ʧʽʟʥʘʥʥʷ ï ʥʘʫʢʦʚʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ, 
ʯʝʨʝʟ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ, ʧʦʨʽʚʥʷʥʥʷ, ʘʥʘʣʦʛʽʡ, ʽʥʜʫʢʮʽʾ ʪʘ ʜʝʜʫʢ-
ʮʽʾ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʽ ʢʦʥʢʨʝʪʠʟʘʮʽʾ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ. ʇʨʠʥʮʠʧ 
ʥʘʦʯʥʦʩʪʽ ʧʦʣʷʛʘʻ ʥʝ ʩʪʽʣʴʢʠ ʚ ʤʦʞʣʠʚʦʩʪʽ ʧʘʩʠʚʥʦʛʦ ʩʧʦʛʣʷʜʘʥʥʷ ʫʯʘʩʥʠ-
ʢʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʤʦʜʝʣʝʡ, ʷʢ ʚ ʘʢʪʠʚʥʽʡ ʧʝʨʝʪʚʦʨʶʶʯʽʡ ʜʽʷʣʴʥʦʩ-
ʪʽ, ʫ ʧʨʦʮʝʩʽ ʷʢʦʾ ʚʦʥʠ ʩʘʤʦʩʪʽʡʥʦ ʙʫʜʫʶʪʴ ʤʦʜʝʣʽ. 

6. ʇʝʜʘʛʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘ-
ʯʝʥʥʷ ʧʦʩʠʣʶʻʪʴʩʷ ʟʘʚʜʷʢʠ ʪʘʢʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʷʢ ʛʽʧʝʨʪʝʢʩʪʦʚʽʩʪʴ, ʤʫʣɹ-
ʪʠʤʝʜʽʡʥʽʩʪʴ, ʽʥʪʝʛʨʦʚʘʥʽʩʪʴ, ʢʦʥʩʪʨʫʢʪʠʚʥʽʩʪʴ, ʢʝʨʦʚʘʥʽʩʪʴ. 
7. ʗʢʽʩʪʴ ɽɿʅʇ ʟʘʛʘʣʴʥʦ-ʜʠʜʘʢʪʠʯʥʦʛʦ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ 

ʦʮʽʥʶʶʪʴ ʟʘ ʪʝʭʥʽʢʦ-ʝʨʛʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʥʘʚʯʘʣʴʥʦ-
ʤʝʪʦʜʠʯʥʠʤʠ ʚʠʤʦʛʘʤʠ (ʥʘʫʢʦʚʽʩʪʴ ʟʤʽʩʪʫ ʧʦʩʽʙʥʠʢʘ ʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ, 
ʜʦʩʪʫʧʥʽʩʪʴ ʟʤʽʩʪʫ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʘʧʘʨʘʪ).   
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ʈʆɿɼɯʃ 2. 
ɺʀɹʈɸʅɯ ʇʀʊɸʅʅʗ ɽʃɽʄɽʅʊɸʈʅʆɰ ʄɸʊɽʄɸʊʀʂʀ 
ɯ ʄɽʊʆɼʀʂɸ ɰʍ ʆʇʈɸʎʖɺɸʅʅʗ ʅɸ ʆʉʅʆɺɯ ɯʂʊʅ 

2.1. ʇʨʦ ʚʠʢʦʥʘʥʥʷ ʨʠʩʫʥʢʽʚ ʜʦ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ 

ʇʨʦʩʪʦʨʦʚʝ ʤʠʩʣʝʥʥʷ ʷʢ ʨʽʟʥʦʚʠʜ ʦʙʨʘʟʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʚʘʞʣʠʚʘ ʛʨʘʥʴ 
ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʦʚʦʣʦʜʽʥʥʽ 
ʟʥʘʥʥʷʤʠ ʦʩʥʦʚ ʥʘʫʢ. ʆʧʝʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʤʠ ʦʙʨʘʟʘʤʠ - ʮʝ ʽ ʚʤʽʥʥʷ ʟʘ 
ʧʣʦʩʢʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʚʽʜʪʚʦʨʠʪʠ ʧʨʦʩʪʦʨʦʚʽ ʬʦʨʤʠ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘ-
ʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙôʻʢʪʘ, ʽ ʚʤʽʥʥʷ ʫʷʚʠʪʠ ʡʦʛʦ ʚ ʜʠʥʘʤʽʮʽ, ʫ ʚʟʘʻ-
ʤʦʟʚôʷʟʢʘʭ ʟ ʽʥʰʠʤʠ ʦʙôʻʢʪʘʤʠ. ɯ. ʉ. ʗʢʠʤʘʥʩʴʢʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʴʦʭ ʪʠ-
ʧʽʚ ʦʧʝʨʫʚʘʥʥʷ ʦʙʨʘʟʘʤʠ ʚʠʜʽʣʝʥʦ ʪʠʧʠ ʨʦʟʚʠʪʢʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʠʩʣʝʥʥʷ 
(ʥʠʟʴʢʠʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ) [108, 121]. ʎʝʡ ʧʦʢʘʟʥʠʢ ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶ-
ʻʪʴʩʷ ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʰʠʨʦʪʘ ʦʧʝʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʤ ʦʙʨʘʟʦʤ, 
ʧʦʚʥʦʪʘ ʦʙʨʘʟʫ, ʡʦʛʦ ʜʠʥʘʤʽʯʥʽʩʪʴ, ʫʟʘʛʘʣʴʥʝʥʽʩʪʴ, ʟʚʦʨʦʪʥʽʩʪʴ. 
ʈʦʟʚʠʪʦʢ ʟʜʽʙʥʦʩʪʝʡ ʜʦ ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ ʚ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦ-

ʮʝʩʫ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʠʚʯʝʥʥʷʤ ʩʪʝʨʝʦʤʝʪʨʽʾ. ɿʘ ʚʠʩʣʦʚʣʝʥʥʷʤ 
ʆ.ɼ. ɸʣʝʢʩʘʥʜʨʦʚʘ, ʛʝʦʤʝʪʨʽʷ ʫ ʩʚʦʾʡ ʩʫʪʥʦʩʪʽ ʻ çʧʦʻʜʥʘʥʥʷʤ ʞʠʚʦʾ ʫʷʚʠ ʽ 
ʩʪʨʦʛʦʾ ʣʦʛʽʢʠ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʚʟʘʻʤʥʦ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʽ ʩʧʨʷʤʦʚʫʶʪʴ ʦʜʥʘ 
ʦʜʥʫè. ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʥʘʚʯʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ï ʨʦʟʚʠʚʘʪʠ ʫ ʣʶʜʠʥʠ  ʪʨʠ 
ʷʢʦʩʪʽ: ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ, ʧʨʘʢʪʠʯʥʝ ʨʦʟʫʤʽʥʥʷ ʪʘ ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ
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ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ ʥʘʜʟʚʠʯʘʡʥʦ 
ʩʢʣʘʜʥʦ ʩʧʨʠʡʤʘʻ ʧʝʨʝʭʽʜ çʚʽʜ ʧʣʦʱʠʥʠè ʜʦ çʧʨʦʩʪʦʨʫè, ʥʝ ʚʤʽʻ ʯʠʪʘʪʠ 
ʨʠʩʫʥʦʢ, ʧʣʦʩʢʝ ʢʨʝʩʣʝʥʥʷ ʥʝ ʩʧʨʠʡʤʘʻ ʷʢ ʦʙôʻʤʥʝ. ɺʦʥʠ ʚʽʜʯʫʚʘʶʪʴ 
ʪʨʫʜʥʦʱʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʟʦ-
ʙʨʘʞʝʥʥʷ, ʤʠʩʣʝʥʥʦ ʥʝ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʨʦʟʜʽʣʷʪʠ 
ʬʽʛʫʨʫ ʥʘ ʯʘʩʪʠʥʠ ʯʠ, ʥʘʚʧʘʢʠ, çʩʢʣʝʶʚʘʪʠè ʾʾ ʟ ʥʘʷʚʥʠʭ ʯʘʩʪʠʥ. ɿ ʧʦʜʽ-
ʙʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʽʥʦʜʽ ʩʪʠʢʘʶʪʴʩʷ ʽ ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʤʘʪʝʤʘʪʠʢʠ ʧʽʜ 
ʯʘʩ ʚʠʚʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʢʫʨʩʽ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. 
ʈʦʟʚʠʚʘʻ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ ʽ ʧʨʦʩʪʦʨʦʚʝ ʤʠʩʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʚʠʢʦ-

ʥʘʥʥʷ ʪʘʢʠʭ ʪʠʧʽʚ ʚʧʨʘʚ [103], [108]: 1) ʧʦʰʫʢ ʟʦʙʨʘʞʝʥʥʷ ʩʝʨʝʜ ʢʽʣʴʢʦʭ 
ʜʘʥʠʭ ʜʣʷ ʧʨʝʜôʷʚʣʝʥʦʛʦ ʦʙôʻʢʪʘ; 2) ʟʥʘʭʦʜʞʝʥʥʷ ʦʙôʻʢʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 
ʜʘʥʦʤʫ ʟʦʙʨʘʞʝʥʥ,ʁ ʟ ʜʝʷʢʦʛʦ ʥʘʙʦʨʫ ʦʙôʻʢʪʽʚ; 3) ʟʘʚʝʨʰʝʥʥʷ ʟʦʙʨʘ-
ʞʝʥʥʷ ʚʽʜʦʤʦʾ ʬʽʛʫʨʠ ʟʘ ʾʾ ʬʨʘʛʤʝʥʪʦʤ; 4) ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʨʽʟʥʠʭ ʟʦʙʨʘ-
ʞʝʥʴ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʙôʻʢʪʘ; 5) ʚʧʽʟʥʘʚʘʥʥʷ ʬʽʛʫʨʠ ʟʘ ʾʾ 
ʧʨʦʝʢʮʽʷʤʠ; 6) ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʽʣʴʢʦʭ ʬʽʛʫʨ ʟʘ ʾʭ 
ʟʦʙʨʘʞʝʥʥʷʤ; 7) ʦʮʽʥʶʚʘʥʥʷ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʬʽʛʫʨʠ; 8) ʧʦʙʫʜʦʚʘ ʧʨʦʝ-
ʢʮʽʡ ʟʘʜʘʥʦʾ ʬʽʛʫʨʠ; 9) ʧʦʙʫʜʦʚʘ ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ ʟʘ ʡʦʛʦ ʧʨʦʝʢʮʽʷʤʠ; 
10) ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ ʟʘ ʡʦʛʦ ʩʣʦʚʝʩʥʠʤ ʦʧʠʩʦʤ; 11) ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦ-
ʜʝʣʽ ʟʘ ʾʾ ʢʨʝʩʣʝʥʥʷʤ, ʟʘ ʧʨʝʜôʷʚʣʝʥʠʤ ʦʙôʻʢʪʦʤ, ʟʘ ʦʧʠʩʦʤ; 
12) ʚʧʽʟʥʘʚʘʥʥʷ ʽ ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ, ʦʪʨʠʤʘʥʦʛʦ (ʤʠʩʣʝʥʥʦʶ) ʟʤʽʥʦʶ 

                                                        
1 ɸʣʝʢʩʘʥʜʨʦʚ ɸ. ɼ. ʆ ʛʝʦʤʝʪʨʠʠ / ɸʣʝʢʩʘʥʜʨʦʚ ɸ. ɼ. //  ʄʘʪʝʤʘʪʠʢʘ ʚ ʰʢʦʣʝ. ï 
1980. ï ˉ3. ï ʉ. 56-57. 
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(ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʦʨʦʪʫ, ʩʠʤʝʪʨʽʾ, ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ) ʧʦʣʦʞʝʥ-
ʥʷ ʟʘʜʘʥʦʛʦ ʦʙôʻʢʪʘ; 13) ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʨʽʟʫ ʟʘʜʘʥʠʭ ʬʽʛʫʨ (ʚ ʪʦʤʫ ʯʠʩ-
ʣʽ ʧʽʩʣʷ ʤʠʩʣʝʥʥʦʛʦ ʾʭ ʧʝʨʝʤʽʱʝʥʥʷ); 14) ʟʦʙʨʘʞʝʥʥʷ ʯʘʩʪʠʥ ʬʽʛʫʨʠ ʧʽʩ-
ʣʷ ʾʾ ʤʠʩʣʝʥʥʦʛʦ ʨʦʟʪʠʥʫ. 
ɺʚʘʞʘʻʤʦ, ʱʦ ʚʧʨʘʚʠ 1), 2), 6) ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʠʟʴʢʦʤʫ ʪʠʧʫ ʨʦʟʚʠʪʢʫ 

ʤʠʩʣʝʥʥʷ, 3), 4), 5), 7), 8), 9), 10), 11) ï ʩʝʨʝʜʥʴʦʤʫ, 12), 13), 14) ï ʚʠʩʦʢʦʤʫ. 
ʋ ʥʘʚʯʘʥʥ ̔ʜʦʮʽʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʪʨʠ ʧʽʜʛʨʫʧʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ ʦʧʝʨʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʠʤʠ ʦʙʨʘʟʘʤʠ. ʎʝ 
ʜʦʧʦʤʦʞʝ ʧʽʜʭʦʜʠʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʾʭ ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ, 
ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʩʪʫʧʦʚʦ ʫʩʢʣʘʜʥʶʶʯʠ ʟʘ-
ʚʜʘʥʥʷ, ʜʦʧʦʚʥʶʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘʦʯʥʽʩʪʶ, ʬʽʢʩʫʶʯʠ ʫʚʘʛʫ ʥʘ 
ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʥʘʥʴ. ɼʽʾ ʟ ʤʦʜʝʣʷʤʠ, ʩʪʚʦʨʝʥʠʤʠ ʟʘ ʜʦʧʦʤʦ-
ʛʦʶ ʇɿ, ʟʘʡʤʘʶʪʴ ʧʨʦʤʽʞʥʫ ʣʘʥʢʫ ʤʽʞ ʟʦʚʥʽʰʥʽʤʠ ʜʽʷʤʠ ʟ ʛʝʦʤʝʪʨʠʯ-
ʥʠʤʠ ʪʽʣʘʤʠ ʪʘ ʤʠʩʣʝʥʥʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʜʽʷʤʠ. ʄʠʩʣʝʥʥʽ ʜʽʾ ʧʦʚʠʥʥʽ 
ʧʝʨʝʜʫʚʘʪʠ ʟʦʚʥʽʰʥʽʤ, ʱʦʙ ʟʘʜʽʷʪʠ ʪʘ ʨʦʟʚʠʥʫʪʠ ʫʷʚʫ ʣʶʜʠʥʠ. 

1. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ GeoGebra (ʧʦʣʦʪʥʦ 3D) (ʟʘʚʘʥʪʘʞʠʪʠ ʟʘ 
QR-ʢʦʜʦʤ ʨʠʩ.2.1 ʨʦʟʨʦʙʣʝʥʫ ʫ GeoGebra ʢʥʠʛʫ çʄʦʜʝʣʽ ʜʦ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ 
ʟʘʜʘʯè) ʽ GRAN-3D ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʷʢ ʟ ʙʘʟʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ, ʪʘʢ ʽ ʟ ʩʘʤʦʩ-
ʪʽʡʥʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʤʠ. ɼʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʘʩʥʠʢʘʤ ʥʘʚʯʘʣʴʥʦʛʦ 
ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʤʦʜʝʣʽ ʜʦ ʟʘʜʘʯ. ʅʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʽ ʧʽʨʘ-
ʤʽʜ, ʫ ʷʢʠʭ ʚʝʨʰʠʥʘ ʧʨʦʝʢʪʫʻʪʴʩʷ ʚ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʦʩʥʦʚʠ (ʨʠʩ. 1.58 GRAN-
2D,  ʨʠʩ. 2.1 GeoGebra) ʯʠ ʥʘ ʦʜʥʫ ʟ ʩʪʦʨʽʥ (ʨʠʩ. 1.61); ʧʽʨʘʤʽʜʠ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ 
ʣʝʞʘʪʴ ʧʨʷʤʦʢʫʪʥʠʢʠ, ʨʦʤʙʠ, ʪʨʘʧʝʮʽʾ ʯʠ ʽʥʰʽ ʤʥʦʛʦʢʫʪʥʠʢʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 
ʇɿ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ ʟ ʧʨʦʩʪʦʨʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ: ʟʤʽ-
ʥʶʚʘʪʠ ʾʭ ʧʦʣʦʞʝʥʥʷ (ʦʙʝʨʪʘʪʠ ʥʘʚʢʦʣʦ ʜʦʚʽʣʴʥʦʛʦ ʮʝʥʪʨʘ ʥʘ ʧʝʚʥʠʡ ʢʫʪ, 
ʧʘʨʘʣʝʣʴʥʦ ʧʝʨʝʥʦʩʠʪʠ), ʜʝʬʦʨʤʫʚʘʪʠ, ʨʦʟʜʽʣʷʪʠ ʥʘ ʯʘʩʪʠʥʠ; ʜʝʤʦʥʩʪʨʫʚʘʪʠ 
ʣʽʥʽʡʥʽ ʢʫʪʠ ʜʚʦʛʨʘʥʥʠʭ ʢʫʪʽʚ, ʢʫʪ ʤʽʞ ʧʨʷʤʦʶ ʽ ʧʣʦʱʠʥʦʶ, ʩʧʽʣʴʥʠʡ ʧʝʨʧʝ-
ʥʜʠʢʫʣʷʨ ʤʠʤʦʙʽʞʥʠʭ ʧʨʷʤʠʭ ʪʦʱʦ. ʂʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ ʩʧʨʠʷʻ 
ʥʘʷʚʥʽʩʪʴ ʨʝʞʠʤʫ ʢʦʣʴʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʬʽʛʫʨ. 

 
ʈʠʩ.2. 1. ʇʽʨʘʤʽʜʘ, ʜʚʽ ʛʨʘʥʽ ʷʢʦʾ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦʚʠ. 

GeoGebra-ʥʘʦʯʥʽʩʪʴ, ʨʦʟʨʦʙʢʘ ʫʨʦʢʫ, ʢʦʣʝʢʮʽʷ ʤʦʜʝʣʝʡ GeoGebra. 

https://www.geogebra.org/m/xxbnfz3f
https://www.geogebra.org/m/xxbnfz3f
https://drive.google.com/open?id=1NFN80s8wygnbZRpVk25tZ5EjsZB3Ou7c
https://www.geogebra.org/m/xvmfpjxx
https://www.geogebra.org/m/xvmfpjxx
https://www.geogebra.org/m/gvxbefe8
https://www.geogebra.org/m/xxbnfz3f
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ɿʘ ʜʦʧʦʤʦʛʦʶ GeoGebra (ʧʦʣʦʪʥʦ 3D) ʤʦʞʥʘ ʟʜʽʩʥʶʚʘʪʠ ʧʦʙʫʜʦʚʫ ʫ 
ʧʦʣʦʪʥʽ ʦʩʥʦʚʠ ʧʽʨʘʤʽʜʠ (ʆʭʫ) ʽ ʧʨʠ ʮʴʦʤʫ ʧʦʙʫʜʦʚʠ ʤʦʞʫʪʴ ʩʠʥʭʨʦʥʥʦ ʚʽʜʦ-
ʙʨʘʞʘʪʠʩʷ ʥʘ 3D-ʧʦʣʦʪʥʽ (ʨʠʩ. 2.1; 2.8; 2.9; 2.10). ɺʘʨʪʦ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʜʦ 
ʟʨʫʯʥʦʩʪʽ ʫ ʧʦʙʫʜʦʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʫ ʣʽʥʽʡʥʠʭ ʢʫʪʽʚ ʜʚʦʛʨʘʥʥʠʭ ʢʫʪʽʚ 
ʧʨʠ ʦʩʥʦʚʽ (ʟʛʽʜʥʦ ʦʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʧʣʦʱʠʥʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ 
ʨʝʙʨʘ; ʪʦʜʽ ʢʫʪ ʤʽʞ ʫʪʚʦʨʝʥʠʤʠ ʧʨʷʤʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʠʥʫ ʮʽʻʾ ʧʣʦʱʠʥʠ 
ʟ ʛʨʘʥʷʤʠ ʜʚʦʛʨʘʥʥʦʛʦ ʢʫʪʘ ʚʠʟʥʘʯʠʪʴ ʡʦʛʦ ʣʽʥʽʡʥʠʡ ʢʫʪ) (ʨʠʩ. 2.1). 

2. ʈʦʟʚôʷʟʫʶʯʠ ʟʘʜʘʯʽ ʥʘ ʦʙʯʠʩʣʝʥʥʷ ʦʙôʻʤʽʚ ʪʽʣ ʦʙʝʨʪʘʥʥʷ, ʜʦʮʽʣʴʥʦ 
ʟʘʩʪʦʩʫʚʘʪʠ GRAN1 (ʨʠʩ. 1.37). ʇʦʙʫʜʦʚʠ ʪʽʣ ʦʙʝʨʪʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ 
ʚ ʭʦʜʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʩʧʨʠʷʶʪʴ ʥʝʬʦʨʤʘʣʴʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʟʥʘʥʴ. 
ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʩʪʝʨʝʦ-

ʤʝʪʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʪʨʫʜʥʦʱʽʚ ʧʨʠ ʧʝʨʝʢʦʜʫʚʘʥʥʽ 
ʫʤʦʚʥʦ-ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʪʽʣʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʘʜʝʢʚʘʪ-
ʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʦʙʨʘʟʫ, ʙʘʞʘʥʦ ʜʦʧʦʚʥʠʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʤʫ-
ʣʴʪʠʤʝʜʽʡʥʠʤʠ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʩʪʚʦʨʝʥʠʤʠ ʟʘʩʦʙʘʤʠ ɯʂʊ, 
ʟʘʦʭʦʪʠʪʠ ʩʧʨʦʙʠ ʰʢʦʣʷʨʽʚ / ʩʪʫʜʝʥʪʽʚ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʪʘʢʽ ʤʦ-
ʜʝʣʽ ʜʦ ʟʘʥʷʪʪʷ. ɸʜʞʝ ʥʘʙʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʘʣʝʞʠʪʴ 
ʥʝ ʚʽʜ ʧʘʤôʷʪʽ, ʘ ʚʽʜ ʪʽʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʚ ʷʢʫ ʚʢʣʶʯʘʻʪʴʩʷ ʦʩʦʙʘ, ʚʽʜ ʩʠʩʪʝʤʠ 
ʨʦʟʫʤʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʚʦʥʘ ʟʜʽʡʩʥʶʻ ʧʨʠ ʟʘʩʚʦʻʥʥʽ ʟʥʘʥʴ. 

 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʇɿ GRAN-2D ʪʘ GeoGebra, ʟʦʢʨʝʤʘ ʽ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘ-
ʪʢʫ ɻʝʦʤʝʪʨʽʷ ʟʨʫʯʥʦ ʚʠʢʦʥʫʚʘʪʠ ʤʘʣʶʥʢʠ ʜʦ ʟʘʜʘʯ ʥʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʷ-
ʤʠʭ ʽ ʧʣʦʱʠʥ ʫ ʧʨʦʩʪʦʨʽ. ʉʪʝʨʝʦʤʝʪʨʠʯʥʠʡ ʤʘʣʶʥʦʢ ʜʘʻ ʥʘ ʧʣʦʱʠʥʽ ʧʨʦʩ-
ʪʦʨʦʚʽ ʦʙʨʘʟʠ ʚ ʩʧʦʪʚʦʨʝʥʦʤʫ ʚʠʛʣʷʜʽ. ɯ ʪʦʜʽ ʥʘ ʜʦʧʦʤʦʛʫ ʰʢʦʣʷʨʝʚʽ / ʩʪʫ-
ʜʝʥʪʫ ʧʨʠʭʦʜʠʪʴ ʣʦʛʽʢʘ. ʇʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ ʚʽʜʧʦʚʽʜʘʻ ʧʦ-
ʙʫʜʦʚʽ ʚʨʫʯʥʫ, ʦʩʢʽʣʴʢʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫ-
ʚʘʥʥʷ. ʇʝʨʝʚʘʛʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʻ ʜʠʥʘʤʽʯʥʽʩʪʴ. ʌʽʛʫʨʫ ʤʦʞʥʘ 
ʨʦʟʪʘʰʫʚʘʪʠ ʚ ʥʘʡʢʨʘʱʦʤʫ ʨʘʢʫʨʩʽ, ʣʝʛʢʦ ʟʤʽʥʠʚʰʠ ʨʦʟʤʽʱʝʥʥʷ ʦʧʦʨʥʠʭ 
ʪʦʯʦʢ, ʧʦʢʨʦʢʦʚʦ ʚʽʜʪʚʦʨʠʪʠ ʭʽʜ ʧʦʙʫʜʦʚʠ, ʨʦʟʤʽʩʪʠʪʠ ʧʽʜʢʘʟʢʠ ʜʦ ʫʤʦʚʠ 
ʟʘʚʜʘʥʥʷ ʯʠ ʜʦ ʭʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʪʘʢʠʭ ʟʘʚʜʘʥʴ. 

1) ʅʘʚʢʦʣʦ ʧʨʘʚʠʣʴʥʦʾ ʯʦʪʠʨʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ ʦʧʠʩʘʥʦ ʢʫʣʶ ʨʘʜʽʫʩʘ 
R. ɼʚʦʛʨʘʥʥʠʡ ʢʫʪ ʧʨʠ ʙʽʯʥʦʤʫ ʨʝʙʨʽ ʧʽʨʘʤʽʜʠ ʜʦʨʽʚʥʶʻ ɓ. ɺʠʟʥʘʯʠʪʠ 
ʦʙôʻʤ ʧʽʨʘʤʽʜʠ (ʨʠʩ. 2.2). 

 
ʈʠʩ. 2. 2. ʂʦʧʽʷ ʚʽʢʥʘ GRAN-2D ʟ ʚʽʜʢʨʠʪʠʤʠ ʧʽʜʢʘʟʢʘʤʠ ʜʦ ʫʤʦʚʠ ʟʘʜʘʯʽ 

(ʟʘʚʘʥʪʘʞʠʪʠ ʥʘʦʯʥʽʩʪʴ, ʩʪʚʦʨʝʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ Gran-2D) 

https://drive.google.com/open?id=1JXtAkG5cvcwiVQCzZDYIWdqLQDNxN0UJ
https://drive.google.com/open?id=1JXtAkG5cvcwiVQCzZDYIWdqLQDNxN0UJ
https://drive.google.com/open?id=1bu0RESOHNSYsHB1NMXWY0qsfdwZDmzrQ
https://docs.google.com/file/d/0B6TGL3jQ-_8jQWlodXh3TURvNWc/edit
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2) ʇʝʨʧʝʥʜʠʢʫʣʷʨʠ, ʦʧʫʱʝʥʽ ʟ ʜʝʷʢʦʾ ʪʦʯʢʠ ʧʨʦʩʪʦʨʫ ʥʘ ʚʩʽ ʩʪʦʨʦʥʠ 
ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʜʦʚʞʠʥʫ. ɯʥʰʘ ʪʦʯʢʘ ʧʨʦʩʪʦʨʫ 
ʚʽʜʜʘʣʝʥʘ ʚʽʜ ʮʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʽʚ ʽ ʚʽʜ ʧʣʦʱʠʥʠ ʪʨʠʢʫʪʥʠʢʘ ʥʘ 10 ʩʤ. 
ɺʽʜʩʪʘʥʴ ʤʽʞ ʜʘʥʠʤʠ ʪʦʯʢʘʤʠ ʜʦʨʽʚʥʶʻ 26 ʩʤ. ʆʙʯʠʩʣʠʪʠ ʧʣʦʱʫ ʪʨʠʢʫ-
ʪʥʠʢʘ (ʨʠʩ. 2.3 Gran-2D), (ʨʠʩ. 2.5, GeoGebra, 3D ɻʝʦʤʝʪʨʽʷ). 

3) ʆʩʥʦʚʠ ʨʽʚʥʦʙʽʯʥʦʾ ʪʨʘʧʝʮʽʾ ʨʽʚʥʽ 35 ʽ 24 ʩʤ, ʘ ʾʾ ʧʣʦʱʘ ï 540 ʩʤ
2
. 

ʊʦʯʢʘ ʧʨʦʩʪʦʨʫ ʚʽʜʜʘʣʝʥʘ ʚʽʜ ʫʩʽʭ ʚʝʨʰʠʥ ʪʨʘʧʝʮʽʾ ʥʘ 2 374ʩʤ. ɯʥʰʘ 

ʪʦʯʢʘ ʧʨʦʩʪʦʨʫ ʨʽʚʥʦʚʽʜʜʘʣʝʥʘ ʚʽʜ ʜʘʥʦʾ ʪʦʯʢʠ ʽ ʚʽʜ ʫʩʽʭ ʚʝʨʰʠʥ ʪʨʘʧʝ-
ʮʽʾ. ɺʠʟʥʘʯʠʪʠ ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʨʫʛʦʾ ʪʦʯʢʠ ʜʦ ʧʣʦʱʠʥʠ ʪʨʘʧʝʮʽʾ (ʨʠʩ. 2.4). 

  
ʈʠʩ.2. 3. (Gran-2D) ʈʠʩ.2. 4. 

 
 

 
ʈʠʩ.2. 5. ʅʘʦʯʥʽʩʪʴ ʜʦ ʟʘʜʘʯʽ, ʩʪʚʦʨʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ GeoGebra. 

 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʥʘʦʯʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘ-
ʪʠʢʠ ʜʦ ʧʝʨʰʦʾ ʟʘʜʘʯʽ (ʨʠʩ. 2.2), ʜʦʮʽʣʴʥʦ, ʱʦʙ ʥʘ ʝʢʨʘʥʽ ʩʧʦʯʘʪʢʫ 
ʟôʷʚʣʷʣʦʩʷ ʟʦʙʨʘʞʝʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʯʦʪʠʨʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ. ʅʘ ʩʣʘʡʜʽ ʨʦ-
ʟʤʽʱʝʥʽ ʧʽʜʢʘʟʢʠ ʜʦ ʫʤʦʚʠ ʟʘʜʘʯʽ, ʷʢʽ ʰʢʦʣʷʨ / ʩʪʫʜʝʥʪ ʤʦʞʝ ʧʦʩʣʽʜʦʚʥʦ 
ʚʽʜʢʨʠʚʘʪʠ, ʷʢʱʦ ʥʘʪʠʩʢʫʚʘʪʠʤʝ ʚʽʜʧʦʚʽʜʥʽ ʢʥʦʧʢʠ ʪʠʧʫ ʉʭʦʚʘʪʠ \ ʧʦ-
ʢʘʟʘʪʠ ʦʙôʻʢʪ. ɼʣʷ ʮʽʻʾ ʟʘʜʘʯʽ ʚʘʞʣʠʚʦ ʟʦʙʨʘʟʠʪʠ ʣʽʥʽʡʥʠʡ ʢʫʪ DGɺ 
ʜʚʦʛʨʘʥʥʦʛʦ ʢʫʪʘ ʧʨʠ ʙʽʯʥʦʤʫ ʨʝʙʨʽ Fʉ ʪʘ ʮʝʥʪʨ ʦʧʠʩʘʥʦʾ ʢʫʣʽ ɯ. ʆʩʢʽʣʴ-

https://drive.google.com/open?id=183EBZnMGPGVqVacZFGzSBE12KXtRGDmB
https://www.geogebra.org/m/xxbnfz3f#material/wfjjmdkt
https://drive.google.com/open?id=1tm-TZNZ5GMb4Uv2C92DpnN9Am2k6a2c1
https://drive.google.com/open?id=183EBZnMGPGVqVacZFGzSBE12KXtRGDmB
https://drive.google.com/open?id=1tm-TZNZ5GMb4Uv2C92DpnN9Am2k6a2c1
https://www.geogebra.org/m/xxbnfz3f#material/wfjjmdkt
https://docs.google.com/file/d/0B6TGL3jQ-_8jZUZOd0dESW16NEE/edit
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ʢʠ ʚʽʜʨʽʟʦʢ Gɽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʙʽʯʥʦʛʦ ʨʝʙʨʘ, ʪʦ ʩʝʨʝʜʠʥʥʠʡ ʧʝʨ-
ʧʝʥʜʠʢʫʣʷʨ ʮʴʦʛʦ ʞ ʨʝʙʨʘ ʡʦʤʫ ʧʘʨʘʣʝʣʴʥʠʡ. ʅʘʩʪʫʧʥʘ ʧʽʜʢʘʟʢʘ ʩʪʦʩʫ-
ʻʪʴʩʷ ʚʚʝʜʝʥʥʷ ʜʦʧʦʤʽʞʥʦʛʦ ʢʫʪʘ. ʗʢʱʦ ʚʠʨʘʟʠʪʠ ʚʽʜʨʽʟʦʢ GE ʟ ʪʨʠʢʫʪ-
ʥʠʢʽʚ CGE, BEG ʽ ʧʨʠʨʽʚʥʷʪʠ, ʪʦ ʟʤʦʞʝʤʦ ʧʨʝʜʩʪʘʚʠʪʠ ʜʦʧʦʤʽʞʥʠʡ ʢʫʪ 
GEC ʯʝʨʝʟ ʟʘʜʘʥʠʡ: ʩʦs Ŭ = ʩtg 0.5ɓ. 
ʈʦʟʚôʷʟʫʶʯʠ ʜʨʫʛʫ ʟʘʜʘʯʫ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʜʚʘ ʚʠʧʘʜʢʠ. ʊʦʯʢʠ, 

ʧʨʦ ʷʢʽ ʡʜʝʪʴʩʷ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʚʽʜ 
ʧʣʦʱʠʥʠ ʧʨʘʚʠʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʪʘ ʧʦ ʨʽʟʥʽ ʙʦʢʠ ʚʽʜ ʧʣʦʱʠʥʠ (ʨʠʩ. 2.3). 
 

4. ʋ ʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʜʘʯ ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʦ-
ʙʫʜʦʚʦʶ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ, ʚʠʤʘʛʘʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʧʦʙʫʜʦʚʫ ʧʝʨʝʨʽʟʽʚ ʟʘʜʘ-
ʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʬʽʛʫʨ. ʋ ʧʦʩʽʙʥʠʢʘʭ [77], [78], [97] ʚʠʜʽʣʷʪʁʴ ʤʝʪʦʜ ʩʣʽʜʽʚ, 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʩʧʦʩʽʙ ʚʽʜʧʦʚʽʜʥʦʩʪʽ) ̔  ʢʦʤʙʽʥʦʚʘʥʠʡ ʤʝʪʦʜ. 
ɼʠʥʘʤʽʯʥʽ ʢʨʝʩʣʝʥʥʷ ʧʝʨʝʨʽʟʽʚ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʜʦʮʽʣʴʥʦ ʪʘʢʦʞ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʝʨʰʠʭ ʫʨʦʢʽʚ ʩʪʝʨʝʦʤʝʪʨʽʾ ʚ 10-ʤʫ ʢʣʘʩʽ, ʢʦʣʠ ʰʢʦʣʷʨʽ 
ʦʧʘʥʦʚʫʶʪʴ ʘʢʩʽʦʤʘʪʠʢʫ, ʚʠʚʯʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥ-
ʥʷ. ʅʘ Google-ʜʠʩʢʫ ʥʘʤʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ, ʩʪʚʦʨʝʥʽ ʫ ʭʦʜʽ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫ çʇʝʨʝʨʽʟʠ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚè ʟ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷʤ ʟʘʩʦʙʽʚ PowerPoint, GRAN-2D, GRAN-3D ʪʘ DG.  
ʅʘ ʩʴʦʛʦʜʥʽ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʨʦʟʨʦʙʦʢ GeoGebraBook ʟ ʧʦʙʫ-

ʜʦʚʠ ʧʝʨʝʨʽʟʽʚ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʻ ʜʦʙʽʨʢʘ ʥʘʦʯʥʦʩʪʝʡ ʉʠʜʦʨʫʢʘ ɺ. ɸ. [56]. 

ɸʚʪʦʨ ʧʨʦʧʦʥʫʻ ʢʥʠʛʫ ʥʘʦʯʥʦʩʪʝʡ ʟ ʧʝʨʝʨʽʟʘʤʠ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ, ʢʨʝʩ-

ʣʝʥʥʷ ʜʦ ʷʢʠʭ ʚʠʢʦʥʘʥʦ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʨʠʩ. 1.89 ʚ)  

(https://www.geogebra.org/m/Jd4va4rs): ʤʝʪʦʜ ʩʣʽʜʽʚ, ʤʝʪʦʜ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʽʥʰʽ. ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʥʠʤ ʤʝʪʦʜʠʯʥʦʤʫ ʧʦʩʽʙʥʠʢʫ 

ʧʦʜʘʥʦ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ, ʦʧʦʨʥʽ ʟʘʜʘʯʽ.   
ʅʘʚʯʘʥʥʷ ʧʦʙʫʜʦʚʘʤ ʧʝʨʝʨʽʟʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʦʟʧʦʯʘʪʠ ʟʽ ʩʢʣʘ-

ʜʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʜʦ ʙʘʟʠʩʥʦʾ ʟʘʜʘʯʽ [97, 466]. ɿʘʜʘʥʦ ʪʨʠ ʪʦʯʢʠ ɸ, ɺ, ʉ 
ʪʘ ʾʭ ʧʨʦʝʢʮʽʾ. ɿʥʘʡʪʠ ʥʘ ʧʣʦʱʠʥʽ ɸɺʉ ʪʦʯʢʫ D, ʧʨʦʝʢʮʽʷ ʷʢʦʾ D1 ʚʽʜʦʤʘ 
ʧʨʠ ʟʘʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʋ ʜʦʙʽʨʮʽ ʻ ʯʦʪʠʨʠ ʜʠʥʘʤʽʯʥʽ 
ʢʨʝʩʣʝʥʥʷ ʜʣʷ ʙʘʟʠʩʥʦʾ ʟʘʜʘʯʽ, ʧʦʜʘʥʦ ʘʣʛʦʨʠʪʤʠ ʧʦʙʫʜʦʚʠ. ɹʫʜʫʶʯʠ 
ʧʝʨʝʨʽʟʠ ʧʨʠʟʤʠ ʧʣʦʱʠʥʦʶ, ʥʘʡʯʘʩʪʽʰʝ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʠʤ 
ʧʨʦʝʢʪʫʚʘʥʥʷʤ, ʘ ʜʣʷ ʧʽʨʘʤʽʜʠ ï ʮʝʥʪʨʘʣʴʥʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷʤ. ɼʣʷ ʨʦʟ-
ʚʠʪʢʫ ʧʨʦʩʪʦʨʦʚʦʾ ʫʷʚʠ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʙʽʣʴʰ ʨʘʮʽʦʥʘ-
ʣʴʥʠʤ ʻ ʟʥʘʭʦʜʞʝʥʥʷ ʩʣʽʜʫ ʧʣʦʱʠʥʠ ʧʝʨʝʨʽʟʫ ʚ ʧʣʦʱʠʥʽ ʙʫʜʴ-ʷʢʦʾ ʛʨʘʥʽ, 
ʚʽʜʤʽʥʥʦʾ ʚʽʜ ʧʣʦʱʠʥʠ ʥʠʞʥʴʦʾ ʦʩʥʦʚʠ ʤʥʦʛʦʛʨʘʥʥʠʢʘ [78, 17]. 
ɼʠʥʘʤʽʯʥʽ ʢʨʝʩʣʝʥʥʷ, ʩʪʚʦʨʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ GRAN-2D, GeoGebra 

ʯʠ DG, ʦʩʥʘʱʫʶʪʴ ʢʥʦʧʢʘʤʠ ʪʠʧʫ ʩʭʦʚʘʪʠ \ ʧʦʢʘʟʘʪʠ ʦʙôʻʢʪ. ɿʘ ʜʦʧʦʤʦ-
ʛʦʶ ʮʠʭ ʢʥʦʧʦʢ (ʧʨʘʧʦʨʮʽʚ) ʪʠʤʯʘʩʦʚʦ ʧʨʠʭʦʚʫʶʪʴ ʚʠʢʦʥʘʥʽ ʢʨʦʢʠ ʧʦʙʫʜʦ-
ʚʠ, ʱʦʙ ʫʯʝʥʴ / ʩʪʫʜʝʥʪ ʤʘʚ ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʩʘʤʦʧʝʨʝʚʽʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʽ 
ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. ʇʽʩʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʝʞʠʤʫ ʧʝʨʝʛʣʷʜʫ, ʤʦʞʥʘ ʧʦʢʨʦ-
ʢʦʚʦ ʚʽʜʪʚʦʨʠʪʠ ʭʽʜ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʫ, ʤʦʜʠʬʽʢʫʚʘʪʠ ʤʥʦʛʦʛʨʘʥʥʠʢʠ, ʟʨʦ-
ʙʠʪʠ ʤʦʜʝʣʽ çʢʝʨʦʚʘʥʠʤʠè ï ʚʤʠʢʘʪʠ \ ʚʠʤʠʢʘʪʠ ʢʥʦʧʢʠ ʧʦʙʫʜʦʚʠ ʧʝʨʝʨʽʟʫ, 
ʟʘʧʠʩʠ ʭʦʜʫ ʧʦʙʫʜʦʚʠ, ʟʚʫʢʦʚʠʡ ʩʫʧʨʦʚʽʜ. ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʧʦʙʫʜʦʚʠ 

https://www.geogebra.org/m/xxbnfz3f#material/wfjjmdkt
https://drive.google.com/open?id=17KneqvsWRL3TQQP3opObFgru6GgZ4HRy
https://www.geogebra.org/u/c%D0%B8%D0%B4opy%C4%B8
https://www.geogebra.org/m/Jd4va4rs
https://drive.google.com/open?id=1KvYQEDCcjUYTxkCXPvR11RozV59g8sSH
https://drive.google.com/open?id=1fSlw5jEDcOC6IMvZPHm8utc0ZpccDSXv
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ʫʯʥʝʤ/ ʩʪʫʜʝʥʪʦʤ ʤʦʞʝ ʙʫʪʠ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʟʘʢʣʘʜʝʥʦʛʦ ʫ ʬʘʡʣʽ, ʦʜʥʘʢ ʩʘʤʽ 
ʧʝʨʝʨʽʟʠ ʧʦʚʠʥʥʽ ʩʧʽʚʧʘʩʪʠ. ʑʦʙ ʜʦʩʣʽʜʠʪʠ, ʷʢʦʛʦ ʚʠʜʫ ʤʥʦʛʦʢʫʪʥʠʢ ʤʦ-
ʞʝʤʦ ʦʪʨʠʤʘʪʠ ʚ ʷʢʦʩʪʽ ʧʝʨʝʨʽʟʫ, ʜʦʮʽʣʴʥʦ ʟʤʽʥʶʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʟʘʜʘʥʠʭ 
ʪʦʯʦʢ, ʨʫʭʘʶʯʠ ʾʭ ʚʟʜʦʚʞ ʨʝʙʝʨ ʯʠ ʚ ʧʝʚʥʠʭ ʧʣʦʱʠʥʘʭ. 
ʅʘ ʨʠʩ. 2.6 ʧʦʜʘʥʦ ʧʦʙʫʜʦʚʫ ʧʝʨʝʨʽʟʫ ʰʝʩʪʠʢʫʪʥʦʾ ʧʨʠʟʤʠ ʧʣʦʱʠʥʦʶ 

ʤʝʪʦʜʦʤ ʩʣʽʜʽʚ. ʇʣʦʱʠʥʘ ʧʝʨʝʨʽʟʫ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ, ʨʦʟʤʽʱʝʥʽ ʚ 
ʧʣʦʱʠʥʘʭ ʙʽʯʥʠʭ ʛʨʘʥʝʡ ʧʨʠʟʤʠ. ʍʽʜ ʧʦʙʫʜʦʚʠ ʚʠʧʠʩʘʥʦ ʥʘ ʩʣʘʡʜʽ ʟʣʽʚʘ. 

 
ʈʠʩ.2. 6. ʇʦʙʫʜʦʚʫ ʧʝʨʝʨʽʟʫ ʧʨʠʟʤʠ ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ DG 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʜʝʤʦʥʩʪʨʫʻʤʦ ʥʘ ʧʨʠʢʣʘʜʽ 
ʟʘʜʘʯʽ ʥʘ ʧʦʙʫʜʦʚʫ ʧʝʨʝʨʽʟʫ ʰʝʩʪʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ ʧʣʦʱʠʥʦʶ, ʱʦ ʧʨʦʭʦ-
ʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʠ ʥʘ ʨʝʙʨʘʭ ɸ, ɽ, ʉ (ʨʠʩ. 2.10).  

 
ʈʠʩ. 2.10. ʇʦʙʫʜʦʚʘ ʧʝʨʝʨʽʟʫ ʧʽʨʘʤʽʜʠ ʧʣʦʱʠʥʦʶ (ʬʘʡʣ DG). 

 

ɿʥʘʭʦʜʷʪʴ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʩʽʯʥʦʾ ʧʣʦʱʠʥʠ ʟ ʨʝʙʨʦʤ SB1: 
E1B1žA1C1=X1, ACžSX1=X, EXžB1S=H. ɺʠʢʦʥʫʶʯʠ ʧʦʙʫʜʦʚʠ 
C1E1žA1D1 =Y1, CEžSY1=Y, AYžSD1=D, ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʦʯʢʫ ʥʘ ʨʝʙʨʽ 
SD1. ɼʣʷ ʧʝʨʝʪʠʥʫ ʨʝʙʨʘ SF1 ʚʠʢʦʥʫʶʪʴ ʜʽʾ: A1D1žC1F1=Z1, SZ1žAD =Z, 
CZžSF1=F. ʊʦʜʽ AHCDEF ï ʰʫʢʘʥʠʡ ʧʝʨʝʨʽʟ. ɼʣʷ ʘʢʮʝʥʪʫʚʘʥʥʷ ʫʚʘʛʠ ʥʘ 
ʢʣʶʯʦʚʠʭ ʧʦʙʫʜʦʚʘʭ, ʚ ʨʝʞʠʤʽ ʅʘʣʘʰʪʫʚʘʥʥʷ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʙʫʜʦʚʠ ʟʥ̔-
ʤʘʶʪʴ ʚʽʜʤʽʪʢʠ ʟ ʜʦʧʦʤʽʞʥʠʭ. 

 

ʇʦʙʫʜʫʚʘʪʠ ʧʝʨʝʨʽʟ 
ʧʽʨʘʤʽʜʠ ʧʣʦʱʠʥʦʶ ɸɽʉ

1.  E1B1 ^A1C1=X1      
2.  AC  ̂SX1=X
3.  EX ^ B1S=H  ʨʝʙʨʦ SB1

4. C1E1  ̂A1D1 =Y1
5. CE  ̂SZ1=Y
6. AY ^ SD1=D  ʨʝʙʨʦ SD1

7.  A1D1  ̂C1F1=Z1
8.  SZ1  ̂AD =Z
9.  CZ ^ SF1=F   ʨʝʙʨʦ SF1
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ɿʘʚʜʘʥʥʷ

ʍʽʜ ʧʦʙʫʜʦʚʠ

ʇʝʨʝʨʽʟ

https://docs.google.com/file/d/0B6TGL3jQ-_8jMElvMkhKcHdfcHM/edit
https://drive.google.com/open?id=1c1Bkt3EFFak_vRhWiEzQG8afNl00ix0j
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5. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʪʝʤʘ çʂʦʤʙʽʥʘʮʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣè ʻ ʩʢʣʘʜ-
ʥʦʶ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ ʫʯʥʷʤʠ ʪʘ ʦʢʨʝʤʠʤʠ ʩʪʫʜʝʥʪʘʤʠ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʽ 
ʜʦʩʚʽʜ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ, ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʛʣʷʥʫʪʠ ʢʽʣʴʢʘ ʥʘʦʯʥʦʩʪʝʡ, 
ʧʦʚôʷʟʘʥʠʭ  ʟ ʧʦʙʫʜʦʚʦʶ ʢʦʤʙʽʥʘʮʽʡ ʢʫʣʽ ʟ ʤʥʦʛʦʛʨʘʥʥʠʢʘʤʠ ʯʠ ʢʨʫʛʣʠʤʠ 
ʪʽʣʘʤʠ. ɿʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʫʚʘʛʫ ʥʘʦʯʥʦʩʪʽ ɺʘʩʠʣʷ ɻʨʝʯʫʭʘ, ʧʨʝʜʩʪʘʚʣʝʥʽ 
ʥʠʤ ʫ GeoGebra-ʢʥʠʟʽ çʊʽʣʘ ʦʙʝʨʪʘʥʥʷè. 
ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ ʚ ʧ. 1.6.3, ʥʠʟʢʫ ʥʘʦʯʥʦʩʪʝʡ ʜʦ ʟʘʜʘʯ ʩʪʝʨʝʦʤʝʪʨʽʾ 

ʧʨʦʧʦʥʫʻ ʄ. ʁ. ʈʠʢʦʚʩʴʢʠʡ [52]. ʎʽ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʽ ʷʢ ʧʦʙʫʜʦʚʠ ʪʽʣ ʥʘ 
ʧʣʦʱʠʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. ɿʦʢʨʝ-
ʤʘ ʧʨʦʧʦʥʫʶʪʴʩʷ ʢʥʠʛʠ GeoGebra / ʜʦʙʽʨʢʠ ʥʘʦʯʥʦʩʪʝʡ ʜʦ ʪʝʤʠ çʇʨʠʟʤʘè, 
çʇʽʨʘʤʽʜʘè, çʂʨʫʛʣʽ ʪʽʣʘè. ɭ ʥʠʟʢʘ ʥʘʦʯʥʦʩʪʝʡ, ʫ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʤʙʽ-
ʥʘʮʽʾ ʩʪʝʨʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ: ʩʬʝʨʘ ʽ ʧʽʨʘʤʽʜʘ, ʩʬʝʨʘ ʽ ʧʨʠʟʤʘ, ʩʬʝʨʘ ʽ ʮʠʣʽʥʜʨ 
ʪʦʱʦ. ʎʽ ʥʘʦʯʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-ʧʦʣʦʪʥʘ, ʟ ʰʠʨʦʢʠʤ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ.  

 
ʈʠʩ. 2. 7. ʇʨʠʟʤʘ, ʚʧʠʩʘʥʘ ʚ ʢʫʣʶ (ʨʦʟʨʦʙʢʘ GeoGebra). 

 

ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʩʪʚʦʨʝʥʥʷ ʥʘʦʯʥʦʩʪʝʡ ʟ ʢʦʤʙʽʥʘʮʽʷʤʠ 
ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʦʜʫʣʷ 3D ɻʝʦʤʝʪʨʽʷ GeoGebra. ɿʚʽʩʥʦ,  
ʢʨʘʱʝ ʧʦʜʘʪʠ ʧʦʙʫʜʦʚʠ ʫ ʢʣʘʩʠʯʥʽʡ ʚʝʨʩʽʾ ʧʨʦʛʨʘʤʠ, ʦʜʥʘʢ ʚʩʽ ʧʨʦʧʦʥʦ-
ʚʘʥʽ ʢʨʦʢʠ ʧʦʙʫʜʦʚʠ ʥʘʨʘʟʽ ʜʦʩʪʫʧʥʽ ʽ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ. 

1) ʅʘʚʢʦʣʦ ʧʽʨʘʤʽʜʠ, ʚʝʨʰʠʥʘ ʷʢʦʾ ʧʨʦʻʢʪʫʻʪʴʩʷ ʚ ʦʜʥʫ ʽʟ ʚʝʨ-
ʰʠʥ ʦʩʥʦʚʠ, ʦʧʠʩʘʥʦ ʩʬʝʨʫ. ʇʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʥʘʦʯʥʽʩʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥ-
ʥʷʤ 3D-ʧʦʣʦʪʥʘ ʢʣʘʩʠʯʥʦʾ GeoGebra ʜʦ ʮʽʻʾ ʢʦʤʙʽʥʘʮʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʽʣ.  
ʉʧʦʯʘʪʢʫ ʚʩʪʘʥʦʚʣʶʻʤʦ, ʱʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘʚʢʦʣʦ ʧʽʨʘʤʽʜʠ ʤʦʞʥʘ 

ʙʫʣʦ ʦʧʠʩʘʪʠ ʩʬʝʨʫ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʥʘʚʢʦʣʦ ʦʩʥʦʚʠ ʧʽʨʘʤʽʜʠ ʤʦʞʥʘ ʙʫʣʦ 
ʦʧʠʩʘʪʠ ʢʦʣʦ. ʊʦʤʫ ʥʘ ʧʦʣʦʪʥʽ ʙʫʜʫʻʤʦ ʢʦʣʦ (ʂʦʣʦ) ʽ ʚ ʥʴʦʛʦ ʚʧʠʩʫʻʤʦ 
ʜʦʚʽʣʴʥʠʡ ʤʥʦʛʦʢʫʪʥʠʢ (ʄʥʦʛʦʢʫʪʥʠʢ), ʷʢʠʡ ʩʣʫʛʫʚʘʪʠʤʝ ʦʩʥʦʚʦʶ ʧʽʨʘ-
ʤʽʜʠ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʧʦʣʦʪʥʽ 3D ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʫʻ ʩʠʥʭ-
ʨʦʥʥʦ ʪʽ ʧʦʙʫʜʦʚʠ, ʷʢʽ ʚʠʢʦʥʘʥʽ ʥʘʤʠ ʥʘ ʧʝʨʰʦʤʫ ʧʦʣʦʪʥʽ.  
ɼʘʣʽ ʯʝʨʝʟ ʦʜʥʫ ʟ ʚʝʨʰʠʥ ʦʩʥʦʚʠ ʧʨʦʚʦʜʠʤʦ ʧʨʷʤʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ 

ʜʦ ʧʣʦʱʠʥʠ ʦʩʥʦʚʠ (ʇʨʷʤʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʣʦʱʠʥʠ), ʽ ʥʘ ʥʽʡ ʦʙʠʨʘ-
ʻʤʦ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ (ʊʦʯʢʘ ʥʘ ʦʙôʻʢʪʽ)ï ʚʝʨʰʠʥʫ ʧʽʨʘʤʽʜʠ. ɹʫʜʫʻʤʦ ʧʽʨʘ-
ʤʽʜʫ (ʄʥʦʛʦʛʨʘʥʥʠʢ ʇʽʨʘʤʽʜʘ). ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ, ʜʝ ʙʫʜʝ ʨʦʟʪʘ-
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ʰʦʚʘʥʠʡ ʮʝʥʪʨ ʦʧʠʩʘʥʦʾ ʩʬʝʨʠ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʨʦʚʦʜʠʤʦ ʯʝʨʝʟ ʮʝʥʪʨ 
ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʦʩʥʦʚʠ ʢʦʣʘ ʧʨʷʤʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʧʣʦʱʠʥʠ ʦʩ-
ʥʦʚʠ (ʇʨʷʤʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʣʦʱʠʥʠ). ʎʷ ʧʨʷʤʘ ʻ ʛʝʦʤʝʪʨʠʯʥʠʤ 
ʤʽʩʮʝʤ ʪʦʯʦʢ, ʨʽʚʥʦʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʚʝʨʰʠʥ ʦʩʥʦʚʠ.  
ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ ʦʧʠʩʘʥʦʾ ʥʘʚʢʦʣʦ ʧʽʨʘʤʽʜʠ ʩʬʝʨʠ, 

ʙʫʜʫʻʤʦ ɻʄʊ, ʷʢʽ ʨʽʚʥʦʚʽʜʜʘʣʝʥʽ ʚʽʜ ʢʽʥʮʽʚ ʦʜʥʦʛʦ ʟ ʙʽʯʥʠʭ ʨʝʙʝʨ. ʎʝ ʙʫʜʝ 
ʧʣʦʱʠʥʘ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʙʽʯʥʦʛʦ ʨʝʙʨʘ (ʉʝʨʝʜʥʷ ʪʦʯʢʘ), 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʴʦʛʦ (ʇʣʦʱʠʥʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʨʷʤʦʾ). ɼʘʣʽ 
ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ (ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʽ ʧʣʦʱʠʥʠ) ʧʦʙʫ-
ʜʦʚʘʥʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʽ ʧʣʦʱʠʥʠ. ʎʝ ʡ ʙʫʜʝ ʮʝʥʪʨ ʦʧʠʩʘʥʦʾ ʢʫʣʷ.  
ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʧʦʙʫʜʦʚʫ ʦʧʠʩʘʥʦʾ ʩʬʝʨʠ (ʉʬʝʨʘ ʟʘ 

ʮʝʥʪʨʦʤ ʽ ʨʘʜʽʫʩʦʤ). ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʯʥʽ ʢʨʘʱʝ ʟʘʩʚʦʾʣʠ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ 
ʦʧʠʩʘʥʦʾ ʥʘʚʢʦʣʦ ʧʽʨʘʤʽʜʠ ʩʬʝʨʠ, ʧʨʦʩʪʘʚʣʷʻʤʦ ʚʽʜʤʽʪʢʫ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʧʦʣʦʪʥʘ ï ʧʦʢʘʟʫʚʘʪʠ ʢʨʦʢʠ ʧʦʙʫʜʦʚʠ (ʨʠʩ. 2.8). ʋ ʮʴʦʤʫ ʨʘʟʽ ʫʯʝʥʴ ʟʤʦʞʝ 
ʟʘ ʙʘʞʘʥʥʷʤ ʧʝʨʝʛʣʷʥʫʪʠ ʭʽʜ ʧʦʙʫʜʦʚʠ ʢʽʣʴʢʘ ʨʘʟʽʚ ʽ ʟʘʩʚʦʾʪʠ ʘʣʛʦʨʠʪʤ.   

 
ʈʠʩ.2. 8. ʉʬʝʨʘ ʦʧʠʩʘʥʘ ʥʘʚʢʦʣʦ ʧʽʨʘʤʽʜʠ, ʚʝʨʰʠʥʘ ʷʢʦʾ ʧʨʦʻʢʪʫʻʪʴʩʷ ʚ 
ʦʜʥʫ ʽʟ ʪʦʯʦʢ ʦʩʥʦʚʠ (ʥʘʦʯʥʽʩʪʴ 3D-ʧʦʣʦʪʥʘ ʢʣʘʩʠʯʥʦʾ GeoGebra). 
 

2) ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʨʦʟʛʣʷʥʫʪʦʾ ʚʠʱʝ ʧʦʙʫʜʦʚʠ, ʩʪʚʦʨʶʻʤʦ ʥʘʦʯʥʽʩʪʴ 
ʜʣʷ ʩʬʝʨʠ, ʦʧʠʩʘʥʦʾ ʥʘʚʢʦʣʦ ʧʨʘʚʠʣʴʥʦʾ ʯʦʪʠʨʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ. ʈʦʟ-
ʧʦʯʠʥʘʻʤʦ ʧʦʙʫʜʦʚʫ ʟ ʦʩʥʦʚʠ ʧʽʨʘʤʽʜʠ (ʨʦʟʨʦʙʢʘ GeoGebra). ɼʣʷ ʮʴʦʛʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪ ʇʨʘʚʠʣʴʥʠʡ ʤʥʦʛʦʢʫʪʥʠʢ, ʚʢʘʟʫʶʪʴ ʥʘ 3D 
ʧʦʣʦʪʥʽ ʜʚʽ ʪʦʯʢʠ ï ʚʝʨʰʠʥʠ ʨʝʙʨʘ ʦʩʥʦʚʠ ʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʨʘʚʠʣʴʥʠʡ 
ʤʥʦʛʦʢʫʪʥʠʢ ʤʘʻ 4 ʚʝʨʰʠʥʠ. ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʜʽʘʛʦʥʘʣʽ ʢʚʘʜʨʘʪʘ 
(ɺʽʜʨʽʟʦʢ) ʽ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʮʝʥʪʨ (ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ). ʇʦʪʽʤ ʯʝʨʝʟ ʮʝʥʪʨ 
ʢʦʣʘ ʧʨʦʚʦʜʷʪʴ ʧʨʷʤʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʧʣʦʱʠʥʽ ʢʚʘʜʨʘʪʘ. ʅʘ ʮʽʡ ʧʨʷʤʽʡ, 
ʷʢʘ ʻ ɻʄʊ, ʨʽʚʥʦʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʚʝʨʰʠʥ ʦʩʥʦʚʠ, ʙʝʨʝʤʦ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ 
(ʊʦʯʢʘ ʥʘ ʦʙôʻʢʪʽ) ̔  ʙʫʜʫʻʤʦ ʤʥʦʛʦʛʨʘʥʥʠʢ (ʇʽʨʘʤʽʜʘ).  
ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ ʦʧʠʩʘʥʦʾ ʥʘʚʢʦʣʦ ʧʽʨʘʤʽʜʠ ʩʬʝʨʠ, 

ʙʫʜʫʻʤʦ ɻʄʊ, ʷʢʽ ʨʽʚʥʦʚʽʜʜʘʣʝʥʽ ʚʽʜ ʢʽʥʮʽʚ ʦʜʥʦʛʦ ʟ ʙʽʯʥʠʭ ʨʝʙʝʨ. ʎʝ ʙʫʜʝ 
ʧʣʦʱʠʥʘ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʝʨʝʜʠʥʫ ʙʽʯʥʦʛʦ ʨʝʙʨʘ (ʉʝʨʝʜʥʷ ʪʦʯʢʘ), 

https://www.geogebra.org/m/qu93aftk
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ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʴʦʛʦ (ʇʣʦʱʠʥʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʨʷʤʦʾ). ɼʘʣʽ 
ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ (ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʽ ʧʣʦʱʠʥʠ) ʧʦʙʫ-
ʜʦʚʘʥʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʽ ʧʣʦʱʠʥʠ. ʎʝ ʡ ʙʫʜʝ ʮʝʥʪʨ ʦʧʠʩʘʥʦʾ ʢʫʣʷ.  
ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʧʦʙʫʜʦʚʫ ʦʧʠʩʘʥʦʾ ʩʬʝʨʠ (ʉʬʝʨʘ ʟʘ 

ʮʝʥʪʨʦʤ ʽ ʨʘʜʽʫʩʦʤ) (ʨʠʩ.2.9). ɼʣʷ ʪʦʛʦ, ʱʦʙ ʫʯʘʩʥʠʢʠ ʢʨʘʱʝ ʟʘʩʚʦʾʣʠ 
ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʦʧʠʩʘʥʦʾ ʥʘʚʢʦʣʦ ʧʽʨʘʤʽʜʠ ʩʬʝʨʠ, ʧʨʦʩʪʘʚʣʷʻʤʦ ʚʽʜʤʽ-
ʪʢʫ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʣʦʪʥʘ ï ʧʦʢʘʟʫʚʘʪʠ ʢʨʦʢʠ ʧʦʙʫʜʦʚʠ.  

 
ʈʠʩ.2. 9. ʉʬʝʨʘ, ʦʧʠʩʘʥʘ ʥʘʚʢʦʣʦ ʧʨʘʚʠʣʴʥʦʾ ʯʦʪʠʨʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ. 

 

3) ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʢʦʨʠʩʪʫʶʯʠʩʴ 3D ɻʝʦʤʝʪʨʽʷ, ʚʧʠʩʘʪʠ ʢʫʣʶ ʫ 
ʧʨʘʚʠʣʴʥʫ ʯʦʪʠʨʠʢʫʪʥʫ ʧʽʨʘʤʽʜʫ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʦʩʥʦʚʠ ʧʽʨʘʤʽʜʠ ʚʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪ ʇʨʘʚʠʣʴʥʠʡ ʤʥʦʛʦʢʫʪʥʠʢ, ʚʢʘʟʫʶʪʴ ʥʘ 3D-ʧʦʣʦʪʥʽ 
ʜʚʽ ʪʦʯʢʠ ï ʚʝʨʰʠʥʠ ʨʝʙʨʘ ʦʩʥʦʚʠ ʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʨʘʚʠʣʴʥʠʡ ʤʥʦʛʦʢʫ-
ʪʥʠʢ ʤʘʻ 4 ʚʝʨʰʠʥʠ. ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʜʽʘʛʦʥʘʣʽ ʢʚʘʜʨʘʪʘ (ʽʥ-
ʩʪʨʫʤʝʥʪ ɺʽʜʨʽʟʦʢ) ʽ ʚʠʟʥʘʯʠʪʠ ʮʝʥʪʨ (ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ). ʇʦʪʽʤ ʯʝʨʝʟ ʮʝʥʪʨ 
ʢʚʘʜʨʘʪʘ, ʷʢʠʡ ʧʨʠ ʮʴʦʤʫ ʻ ʡ ʮʝʥʪʨʦʤ ʚʧʠʩʘʥʦʛʦ ʫ ʢʚʘʜʨʘʪ ʢʦʣʘ, ʧʨʦʚʦ-
ʜʷʪʴ ʧʨʷʤʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʧʣʦʱʠʥʠ ʢʚʘʜʨʘʪʘ. ʅʘ ʮʽʡ ʧʨʷʤʽʡ, ʙʝʨʝʤʦ 
ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ (ʊʦʯʢʘ ʥʘ ʦʙôʻʢʪʽ) ʽ ʙʫʜʫʻʤʦ ʤʥʦʛʦʛʨʘʥʥʠʢ (ʇʽʨʘʤʽʜʘ). 
ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʣʦʱʠʥʠ ʢʚʘʜʨʘʪʘ ʧʨʷʤʘ ʻ ɻʄʊ, ʨʽʚʥʦʚʽʜʜʘʣʝʥʠʭ ʚʽʜ 
ʩʪʦʨʽʥ ʦʩʥʦʚʠ ʧʨʘʚʠʣʴʥʦʾ ʧʽʨʘʤʽʜʠ.  
ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʘ ʚʧʠʩʘʥʦʾ ʫ ʧʽʨʘʤʽʜʫ ʢʫʣʽ, ʙʫʜʫʻʤʦ 

ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ, ʷʢʽ ʨʽʚʥʦʚʽʜʜʘʣʝʥʽ ʚʽʜ ʛʨʘʥʝʡ ʜʚʦʛʨʘʥʥʦʛʦ ʢʫʪʘ 
ʧʨʠ ʦʩʥʦʚʽ ʧʽʨʘʤʽʜʠ. ʆʩʢʽʣʴʢʠ ʩʝʨʝʜ ʽʥʩʪʨʫʤʝʥʪʽʚ GeoGebra ʥʝʤʘ ʧʦʙʫʜʦ-
ʚʠ ʙʽʩʝʢʪʦʨʥʦʾ ʧʣʦʱʠʥʠ, ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʣʽʥʽʡʥʠʡ ʢʫʪ ʜʚʦʛʨʘʥ-
ʥʦʛʦ ʢʫʪʘ ʧʨʠ ʦʩʥʦʚʽ, ʘ ʧʦʪʽʤ ʙʽʩʝʢʪʨʠʩʫ ʮʴʦʛʦ ʢʫʪʘ. ɹʫʜʫʶʪʴ ʧʣʦʱʠʥʫ, 
ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʝʨʰʠʥʫ ʧʽʨʘʤʽʜʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʨʝʙʨʘ ʦʩʥʦʚʠ 
(ʇʣʦʱʠʥʘ ʯʝʨʝʟ ʪʦʯʢʫ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʨʷʤʦʾ; ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ). 

https://www.geogebra.org/m/xqfhv5zh
https://www.geogebra.org/m/nemt4psx
https://www.geogebra.org/m/nemt4psx
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ʄʦʞʥʘ ʟʘʤʽʩʪʴ ʧʣʦʱʠʥʠ ʧʨʦʚʝʩʪʠ ʧʨʷʤʫ ʟ ʚʝʨʰʠʥʠ ʧʽʨʘʤʽʜʠ ʧʝʨʧʝʥʜʠ-
ʢʫʣʷʨʥʦ ʜʦ ʨʝʙʨʘ ʦʩʥʦʚʠ (ʇʨʷʤʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʧʨʷʤʦʾ). ɼʘʣʽ ʧʦʪʨʽ-
ʙʥʦ ʟʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʧʦʙʫʜʦʚʘʥʠʭ  ʧʣʦʱʠʥʠ / ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʟ 
ʨʝʙʨʦʤ ʦʩʥʦʚʠ (ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʽ ʧʣʦʱʠʥʠ / ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ  ʜʚʦʭ 
ʧʨʷʤʠʭ ). ʊʦʜʽ ʙʫʜʫʶʪʴ ʙʽʩʝʢʪʨʠʩʫ ʦʪʨʠʤʘʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʢʫʪʘ.  
ʊʦʯʢʘ ʡʦʛʦ ʧʝʨʝʪʠʥʫ ʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ ʜʦ ʦʩʥʦʚʠ ʧʽʨʘʤʽʜʠ, ʧʨʦʚʝ-

ʜʝʥʠʤ ʟ ʚʝʨʰʠʥʠ ʧʽʨʘʤʽʜʠ, ʚʠʟʥʘʯʠʪʴ ʮʝʥʪʨ ʚʧʠʩʘʥʦʾ ʢʫʣʽ (ʊʦʯʢʘ ʧʝʨʝʪʠ-
ʥʫ). ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʫʶʪʴ ʧʦʙʫʜʦʚʫ ʚʧʠʩʘʥʦʾ ʢʫʣʽ (ʉʬʝʨʘ ʟʘ ʮʝʥʪʨʦʤ 
ʽ ʨʘʜʽʫʩʦʤ) (ʨʠʩ.2.10), ʚʢʘʟʘʚʰʠ ʧʦʩʣʽʜʦʚʥʦ ʮʝʥʪʨ ʢʫʣʽ ʽ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ 
ʜʽʘʛʦʥʘʣʝʡ ʢʚʘʜʨʘʪʘ.  

 
ʈʠʩ. 2. 10. ʂʫʣʷ, ʚʧʠʩʘʥʘ ʫ ʧʽʨʘʤʽʜʫ (ʨʦʟʨʦʙʢʘ GeoGebra). 

 
ʂʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ ʽ ʟʘʚʜʘʥʥʷ 

1. ʇʝʨʝʛʣʷʥʫʪʠ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʦʙʽʨʢʠ 
ʥʘʦʯʥʦʩʪʝʡ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫ ʧʽʜʨʦʟʜʽʣʘʭ 1.6, 
2.1. ɿʦʢʨʝʤʘ ʜʦʙʽʨʢʫ çʅʘʦʯʥʦʩʪʽ ʜʦ ʟʘʜʘʯ ʩʪʝ-
ʨʝʦʤʝʪʨʽʾè ʟʘ QR-ʢʦʜʦʤ. 

2. ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʟʘ ʜʦʧʦ-
ʤʦʛʦʶ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʦʯʢʠ ʚ 
ʧʣʦʱʠʥ ̔ʛʨʘʥʽ ʤʥʦʛʦʛʨʘʥʥʠʢʘ, ʱʦ ʥʝ ʣʝʞʠʪʴ ʥʘ 
ʨʝʙʨʽ ʮʽʻʾ ʛʨʘʥʽ. 

3. ʇʦʙʫʜʫʚʘʪʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʜʠʥʘʤʽʯʥʦʾ 
ʤʘʪʝʤʘʪʠʢʠ ʤʝʪʦʜʦʤ ʩʣʽʜʽʚ ʪʘ ʤʝʪʦʜʦʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝ-
ʨʝʨʽʟ 5-ʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ ʯʠ ʧʨʠʟʤʠ ʧʣʦʱʠʥʦʶ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ 
ʪʦʯʢʠ, ʚʟʷʪʽ ʥʘ ʨʝʙʨʘʭ ʤʥʦʛʦʛʨʘʥʥʠʢʘ ʯʠ ʚ ʡʦʛʦ ʛʨʘʥʷʭ. ɼʣʷ ʩʪʚʦʨʝʥʦʛʦ 
ʢʨʝʩʣʝʥʥʷ ʜʦʜʘʪʠ ʧʽʜʢʘʟʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. 

https://www.geogebra.org/m/nemt4psx
https://www.geogebra.org/m/xxbnfz3f
https://www.geogebra.org/m/xxbnfz3f
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2.2. ʄʘʪʝʤʘʪʠʯʥʽ ʚʽʜʢʨʠʪʪʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ 

ʋ ʥʘʚʯʘʥʥʽ ʛʝʦʤʝʪʨʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠ-
ʢʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʟʘ ʩʣʦ-
ʚʘʤʠ ʉ.ɸ. ʈʘʢʦʚʘ, ʻ çʞʠʚʦʶ ʜʫʰʝʶ ʤʘʪʝʤʘʪʠʢʠè ʽ ʥʘ ʧʨʘʢʪʠʮʽ ʥʘʡʯʘʩʪʽʰʝ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʨʦʟʛʣʷʜʘʥʥʷ çʚʽʜʢʨʠʪʠʭè ʟʘʜʘʯ (çʚʽʜʢʨʠʪʠʭè ʧʨʦ-
ʙʣʝʤ). ʊʦʙʪʦ, ʟʘʜʘʯ ʟ ʥʝʧʦʚʥʠʤʠ ʜʘʥʠʤʠ, ʟ ʥʝʚʠʟʥʘʯʝʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 
ʫʤʦʚʠ, ʟ ʚʽʜʢʨʠʪʽʩʪʶ ʪʚʝʨʜʞʝʥʥʷ [50, 58]. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʟʘʟʥʘ-
ʯʝʥʦʛʦ ʪʠʧʫ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ çʜʦʚʠʟʥʘʯʝʥʥʷè, ʷʢʝ ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʨʟ̔-
ʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʛʦ ʜʦʩʚʽʜʫ ʯʠ ʦʩʦʙʠʩʪʽʩʥʠʭ ʫʧʦʜʦʙʘʥʴ 
ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ (ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʷ). ʈʦʟʛʣʷʜʘʥʥʷ ʩʘʤʝ ʪʘ-
ʢʠʭ ʟʘʜʘʯ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʥʘʙʣʠʞʘʻ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦ ʪʚʦʨʯʦ-
ʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɼʦʙʽʨʢʫ ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʜʦʚʠʟʥʘʯʝʥ-
ʥʷ ʟʘʜʘʯ ʧʣʘʥʽʤʝʪʨʽʾ ʧʨʦʧʦʥʫʻ ʅ.ɸ. ʊʘʨʘʩʝʥʢʦʚʘ [100]. 
ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʰʢʦʣʷʨʘ 

/ ʩʪʫʜʝʥʪʘ ʻ ʜʠʜʘʢʪʠʯʥʽ ʽʛʨʠ ʟ ʢʦʤʧôʶʪʝʨʥʦʶ ʧʽʜʪʨʠʤʢʦʶ [62]. ʅʘʚʝʜʝ-
ʤʦ ʧʨʠʢʣʘʜʠ ʟʘʚʜʘʥʴ ʧʣʘʥʽʤʝʪʨʽʾ, ʚʠʢʦʥʫʶʯʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ ʷʢʠʭ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʇɿ, ʤʦʞʥʘ ʚʠʩʫʚʘʪʠ ʛʽʧʦʪʝʟʠ, ʬʦʨʤʫʣʶʚʘʪʠ ʪʚʝʨʜʞʝʥʥʷ, 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʾʭ ʧʝʨʝʚʽʨʷʪʠ ʪʘ ʰʫʢʘʪʠ ʩʧʦʩʦʙʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʇʦ-
ʜʘʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʛʨʘʬʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥ-
ʪʫ ʟʨʫʯʥʦ ʧʦʻʜʥʫʚʘʪʠ ʟ ʤʝʪʦʜʦʤ ʜʦʮʽʣʴʥʠʭ ʟʘʜʘʯ. 
ʇʽʜ çʚʽʜʢʨʠʪʪʷʤè ʨʦʟʫʤʽʻʤʦ ʨʝʟʫʣʴʪʘʪ ʧʦʰʫʢʦʚʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʫ ʟʜʽʡʩʥʶʻ ʫʯʘʩʥʠʢ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʣʘʩʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʧʨʠ ʤʽʥʽʤʘ-
ʣʴʥʦʤʫ ʢʝʨʽʚʥʠʮʪʚʽ ʟ ʙʦʢʫ ʥʘʩʪʘʚʥʠʢʘ. ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʝʢʩ-
ʧʝʨʠʤʝʥʪʽʚ ʩʣʽʜ ʨʦʟʚʠʚʘʪʠ ʚ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘʢʽ ʧʽʟʥʘʚʘʣʴʥʽ ʷʢʦʩʪʽ ʷʢ ʫʤʽʥʥʷ 
ʘʥʘʣʽʟʫʚʘʪʠ, ʩʠʥʪʝʟʫʚʘʪʠ, ʫʟʘʛʘʣʴʥʶʚʘʪʠ, ʩʪʚʦʨʶʚʘʪʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 
ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʢʨʝʘʪʠʚʥʠʭ ʷʢʦʩʪʝʡ, ʷʢ ʟʜʽʙʥʽʩʪʴ ʜʦ ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟ, 
ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʝʨʩʽʡ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʄʦʜʝʣʴ ʥʘ-
ʚʯʘʥʥʷ ʯʝʨʝʟ ʚʽʜʢʨʠʪʪʷ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʟôʷʩʫʚʘʥʥʷ ʧʣʘ-
ʥʫ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʢʨʝʩʣʝʥʴ, ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ 
ʝʢʩʧʝʨʠʤʝʥʪʫ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʽʧʦʪʝʟʠ. ɿʙʠʨʘʶʯʠ ʪʘ ʦʮʽʥʶʶʯʠ ʦʪʨʠʤʘʥʽ 
ʨʝʟʫʣʴʪʘʪʠ, ʫʯʥʽ  / ʩʪʫʜʝʥʪʠ ʧʝʨʝʚʽʨʷʶʪʴ ʛʽʧʦʪʝʟʫ, ʨʦʙʣʷʪʴ ʚʠʩʥʦʚʦʢ, ʥʘʤʘʛʘ-
ʶʪʴʩʷ ʟʥʘʡʪʠ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. ʋ ʧʦʰʫʢʫ ʜʦʚʝʜʝʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠ-
ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʠʡ ʧʨʠʡʦʤ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʘʥʘʣʽʟ ʯʝʨʝʟ ʩʠʥʪʝʟ. 
ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʪʨʠʤʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʩʧʦ-
ʥʫʢʘʪʠ ʫʯʘʩʥʠʢʽʚ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. 
ɼʦ ʟʘʚʜʘʥʴ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ ʥʘ ʫʨʦʢʘʭ ʛʝʦʤʝʪʨʽʾ ʤʦʞʥʘ ʚʢʣʶʯʠʪʠ 

ʟʘʚʜʘʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʜʦʚʝʜʝʥʥʷ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʣʘʩʪʠʚʽʩʪʴ ʤʝʜʽʘʥ ʽ 
ʚʠʩʦʪ ʨʽʚʥʦʙʝʜʨʝʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʧʨʦʚʝʜʝʥʠʭ ʜʦ ʙʽʯʥʠʭ ʩʪʦʨʽʥ, ʧʨʦ ʩʫ-
ʤʫ ʢʫʪʽʚ ʪʨʠʢʫʪʥʠʢʘ, ʛʨʘʜʫʩʥʫ ʤʽʨʫ ʟʦʚʥʽʰʥʴʦʛʦ ʢʫʪʘ ʪʨʠʢʫʪʥʠʢʘ; ʧʨʦ 
ʚʣʘʩʪʠʚʽʩʪʴ ʢʫʪʽʚ, ʫʪʚʦʨʝʥʠʭ ʧʨʠ ʧʝʨʝʪʠʥʽ ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ ʩʽ-
ʯʥʦʶ; ʧʨʦ ʚʣʘʩʪʠʚʽʩʪʴ ʪʦʯʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʩʝʨʝʜʠʥʥʦʤʫ ʧʝʨʧʝʥʜʠ-
ʢʫʣʷʨʽ ʚʽʜʨʽʟʢʘ, ʙʽʩʝʢʪʨʠʩʽ ʢʫʪʘ. ɼʦʮʽʣʴʥʦ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʫ ʝʢʩʧʝʨʠ-
ʤʝʥʪʫ ʩʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʝʥʪʨʘ ʚʧʠʩʘʥʦʛʦ ʢʦʣʘ 
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ʪʘ ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ ʪʨʠʢʫʪʥʠʢʘ ʢʦʣʘ. 
ʋʯʠʪʝʣʴ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʦʚʦʣʦʜʽʪʠ ʤʝʪʦʜʠʢʦʶ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʟʘʩʦʙʘʤʠ ʜʠʥʘʤʽʯʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. ʑʦʙ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʧʦʥʫʚʘʪʠ 
ʫʯʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʽʜʢʨʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʪʦʨʦʥʘʤʠ ʧʨʷʤʦʢʫʪʥʦʛʦ 
ʪʨʠʢʫʪʥʠʢʘ ï ʪʝʦʨʝʤʫ ʇʽʬʘʛʦʨʘ, ʚʣʘʩʪʠʚʦʩʪʽ ʯʦʪʠʨʠʢʫʪʥʠʢʽʚ, ʪʝʦʨʝʤʠ ʧʨʦ 
ʩʝʨʝʜʥʶ ʣʽʥʽʶ ʪʨʠʢʫʪʥʠʢʘ  ̔ʧʨʦ ʩʝʨʝʜʥʶ ʣʽʥʽʶ ʪʨʘʧʝʮʽʾ, ʧʦʪʨʽʙʥʦ ʦʚʦʣʦʜʽʪʠ 
ʪʝʭʥʽʢʦʶ ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʦʯʥʦʩʪʝʡ ʽ ʫʚʽʜʦʤʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʘʤʝ 
ʪʘʢ ʥʘʚʯʘʪʠ ʤʘʪʝʤʘʪʠʢʠ ʩʫʯʘʩʥʠʭ ʫʯʥʽʚ. ɼʦʮʽʣʴʥʦ ʪʘʢʦʞ ʧʝʨʝʚʽʨʠʪʠ ʟ ʚʠʢʦ-
ʨʠʩʪʘʥʥʷʤ ʇɿ ʪʝʦʨʝʤʫ ʧʨʦ ʧʨʦʧʦʨʮʽʡʥʽ ʚʽʜʨʽʟʢʠ. ɼʦʩʣʽʜʥʠʢʠ ʧʨʠ ʮʴʦʤʫ 
ʧʦʚʠʥʥʽ ʟô̫ ʩʫʚʘʪʠ, ʱʦ ʧʘʨʘʣʝʣʴʥʽ ʧʨʷʤʽ, ʷʢʽ ʧʝʨʝʪʠʥʘʶʪʴ ʩʪʦʨʦʥʠ ʢʫʪʘ, ʚʜ̔-
ʪʠʥʘʶʪʴ ʚʽʜ ʩʪʦʨʽʥ ʢʫʪʘ ʧʨʦʧʦʨʮʽʡʥʽ ʚʽʜʨʽʟʢʠ. 
ʋ ʭʦʜʽ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫʯʘʩʥʠʢʠ ʤʦʞʫʪʴ ʩʬʦʨʤʫʣʶʚʘ-

ʪʠ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦʚʝʩʪʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʛʨʘʜʫʩʥʫ ʤʽʨʫ ʢʫʪʘ, ʚʧʠʩʘʥʦʛʦ ʚ 
ʢʦʣʦ; (ʨʦʟʨʦʙʢʘ GRAN-2D) ʧʨʦ ʛʨʘʜʫʩʥʫ ʤʽʨʫ ʚʧʠʩʘʥʦʛʦ ʢʫʪʘ ʽ ʛʦʩʪʨʦʛʦ 
ʢʫʪʘ ʤʽʞ ʭʦʨʜʦʶ ʢʦʣʘ ʽ ʜʦʪʠʯʥʦʶ ʜʦ ʢʦʣʘ ʚ ʢʽʥʮʽ ʭʦʨʜʠ; ʧʨʦ ʩʫʤʫ ʧʨʦʪʠʣʝ-
ʞʥʠʭ ʢʫʪʽʚ ʚʧʠʩʘʥʦʛʦ ʯʦʪʠʨʠʢʫʪʥʠʢʘ; ʧʨʦ ʩʫʤʫ ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʦʨʽʥ ʦʧʠʩʘ-
ʥʦʛʦ ʯʦʪʠʨʠʢʫʪʥʠʢʘ. ʋ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʮʽʣʴʥʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘ ʜʦʚʝ-
ʩʪʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʤʝʪʨʠʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚ ʢʦʣʽ: ʜʦʙʫʪʦʢ ʚʽʜʨʽʟʢʽʚ ʭʦʨʜʠ, 
ʜʣʷ ʢʦʞʥʦʾ ʟ ʭʦʨʜ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʢʦʣʽ ʯʝʨʝʟ ʦʜʥʫ ʽ ʪʫ ʞ ʪʦʯʢʫ ʻ ʩʪʘʣʠʤ; ʩʪʘ-
ʣʠʤ ʻ ʪʘʢʦʞ ʜʦʙʫʪʦʢ ʚʽʜʨʽʟʢʽʚ ʩʽʯʥʦʾ ʪʘ ʾʾ ʟʦʚʥʽʰʥʴʦʾ ʯʘʩʪʠʥʠ (ʷʢʱʦ ʟ ʪʦʯʢʠ 
P ʜʦ ʢʦʣʘ ʧʨʦʚʝʜʝʥʦ ʜʚʽ ʩʽʯʥʽ, ɦ ʦ ʧʝʨʝʪʠʥʘʶʪʴ ʢʦʣʦ ʚʽʜʧʦʚʽʜʥʦ ʚ ʪʦʯʢʘʭ A,B 
 ̔C, D, ʪʦ APĀBP=CPĀDP). ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʚʠʩʫʥʫʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʨʽʚʥʽʩʪʴ 
ʜʦʙʫʪʢʫ ʩʽʯʥʦʾ ʥʘ ʾʾ ʟʦʚʥʽʰʥʶ ʯʘʩʪʠʥʫ ʽ ʢʚʘʜʨʘʪʘ ʜʦʚʞʠʥʠ ʜʦʪʠʯʥʦʾ. 
ʉʪʚʦʨʠʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʤʦʜʝʣʽ, ʫʯʘʩʥʠʢʠ ʟʤʦʞʫʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧʝʨʝʚʽʨʠʪʠ ʪʝʦʨʝʤʫ ʧʨʦ ʚʣʘʩʪʠʚʽʩʪʴ ʤʝʜʽʘʥ ʪʨʠʢʫʪʥʠʢʘ (ʤʝʜʽʘʥʠ ʜʦʚʽʣʴʥʦʛʦ 
ʪʨʠʢʫʪʥʠʢʘ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʦʜʥʽʡ ʪʦʯʮʽ ʽ ʪʦʯʢʦʶ ʧʝʨʝʪʠʥʫ ʜʽʣʷʪʴʩʷ ʫ ʚʽʜ-
ʥʦʰʝʥʥʽ 2:1, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʚʝʨʰʠʥʠ); ʪʝʦʨʝʤʫ ʧʨʦ ʚʣʘʩʪʠʚʽʩʪʴ ʙʽʩʝʢʪʨʠʩʠ 
ʜʦʚʽʣʴʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ (ʙʽʩʝʢʪʨʠʩʘ ʪʨʠʢʫʪʥʠʢʘ ʜʽʣʠʪʴ ʧʨʦʪʠʣʝʞʥʫ ʩʪʦʨʦʥʫ 
ʪʨʠʢʫʪʥʠʢʘ ʥʘ ʚʽʜʨʽʟʢʠ ʧʨʦʧʦʨʮʽʡʥʽ ʜʚʦʤ ʽʥʰʠʤ ʩʪʦʨʦʥʘʤ); ʪʝʦʨʝʤʫ ʇʪʦ-
ʣʝʤʝʷ (ʩʫʤʘ ʜʦʙʫʪʢʽʚ ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʦʨʽʥ ʚʧʠʩʘʥʦʛʦ ʯʦʪʠʨʠʢʫʪʥʠʢʘ ʜʦʨʽʚ-
ʥʶ̒ ʜʦʙʫʪʢʫ ʡʦʛʦ ʜʽʘʛʦʥʘʣʝʡ); ʬʦʨʤʫʣʠ ʜʣʷ ʨʘʜʽʫʩʘ ʦʧʠʩʘʥʦʛʦ ʥʘʚʢʦʣʦ 
ʪʨʠʢʫʪʥʠʢʘ ʢʦʣʘ R=abc/4S ʽ R = a/(2sinŬ); ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʜʽʫʩʘ ʚʧʠʩʘʥʦʛʦ ʚ 
n-ʢʫʪʥʠʢ ʢʦʣʘ r=S/p; ʜʝ a, b, c ï ʩʪʦʨʦʥʠ ʪʨʠʢʫʪʥʠʢʘ, p ï ʧʽʚʧʝʨʠʤʝʪʨ. 
ʋ ʢʣʘʩʘʭ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʤʘʪʝʤʘʪʠʢʠ ʙʘʞʘʥʦ çʚʽʜʢʨʠʪʠè 

ʪʝʦʨʝʤʠ ʏʝʚʠ, ʄʝʥʝʣʘʷ, ʧʦʙʫʜʫʚʘʪʠ ʧʨʷʤʫ ʉʽʤʧʩʦʥʘ ʪʘ ʽʥ. 
ʅʝʤʘ ʧʦʪʨʝʙʠ ʱʦʨʘʟʫ ʥʘ ʟʘʥʷʪʪʽ ʩʪʚʦʨʶʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʢʨʝʩʣʝʥʥʷ. 

ʄʦʞʥʘ ʥʘʧʝʨʝʜʦʜʥʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʛʨʫʧʽ ʫʯʘʩʥʠʢʽʚ ʚʠʧʝʨʝʜʞʘʶʯʝ ʟʘ-
ʚʜʘʥʥʷ ï ʧʽʜʛʦʪʫʚʘʪʠ ʯʠ ʜʽʙʨʘʪʠ ʥʘ ʩʘʡʪʽ GeoGebra ʚʽʜʧʦʚʽʜʥʽ ʤʦʜʝʣʽ, 
ʚʠʢʦʥʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʘʫʜʠʪʦʨʽʾ ʜʦʧʦʚʽʩʪʠ ʧʨʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 
ʧʝʨʝʛʣʷʥʫʪʠ ʭʽʜ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʥʘ ʪʝʣʝʬʦʥʘʭ ʘʙʦ ʞ ʯʝʨʝʟ ʧʨʦʝʢʪʦʨ. 
ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʇʦʢʨʦʢʦʚʝ ʚʽʜʪʚʦʨʝʥʥʷ. 
ʂʦʤʝʥʪʫʚʘʥʥʷ ʛʦʪʦʚʠʭ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʠʪʴ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʟʘ-
ʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ ʚʝʩʪʠ ʥʘʚʯʘʥʥʷ ʨʦʟʚʠʚʘʶʯʠʤʠ ʤʝʪʦʜʘʤʠ. 
ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʯʠʪʝʣʶ / ʚʠʢʣʘʜʘʯʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʥʘ ʪʘʢʽ ʚʘʞʣʠʚʽ 

https://drive.google.com/open?id=1PpwbLdBpUWJqt4xHkp2gzUJZlMkhCF2U
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ʧʠʪʘʥʥʷ, ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʜʠʜʘʢʪʠʯʥʦʾ ʛʨʠ ʚ ʩʠʩʪʝʤʽ ʽʥʰʠʭ ʚʠʜʽʚ 
ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʟʘʥʷʪʪʽ; ʧʝʜʘʛʦʛʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʽʟʥʠʭ 
ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʟ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ; ʤʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ çʚʽʜʢʨʠʪ-
ʪʷè ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʝʪʠ ʟʘʥʷʪʪʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ, ʥʘ-
ʚʠʯʦʢ ʨʦʙʦʪʠ ʫʯʘʩʥʠʢʽʚ ʟ ʢʦʤʧôʶʪʝʨʦʤ, ʜʦʜʘʪʢʘʤʠ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝ-
ʬʦʥʽʚ, ʨʽʚʥʷ ʟʜʽʙʥʦʩʪʝʡ ʽ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ. 
ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʜʠʥʘʤʽʯʥʝ ʢʨʝʩʣʝʥʥʷ ʜʣʷ çʚʽʜʢʨʠʪʪʷè ʪʝʦʨʝʤʠ 

ʧʨʦ ʭʦʨʜʠ (ʨʠʩ. 2.11). ʉʪʚʦʨʠʤʦ ʪʦʯʢʠ ɸ, ɺ; ʢʦʣʦ ʟ ʮʝʥʪʨʦʤ ɸ ʽ ʨʘʜʽʫʩʦʤ ɸɺ. 
ʅʘ ʢʦʣʽ ʚʠʙʝʨʝʤʦ ʪʦʯʢʠ ʉ, D, ɽ, F (ʧʦʩʣʫʛʘ ʉʪʚʦʨʝʥʥʷ \ ʊʦʯʢʘ ʧʨʠʢʨʽʧʣʝʥʘ 
ʜʦ ʢʦʣʘ), ʧʨʦʚʝʜʝʤʦ ʧʨʷʤʽ ɽʉ ʪʘ DF (ʧʦʩʣʫʛʘ ʉʪʚʦʨʝʥʥʷ \ ʇʨʷʤʘ), ʟʥʘʡʜʝ-
ʤʦ ʪʦʯʢʫ ʾʭ ʧʝʨʝʪʠʥʫ G (ʉʪʚʦʨʝʥʥʷ \ ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ) ʪʘ ʩʪʚʦʨʠʤʦ ʜʠʥʘʤʽ-
ʯʥʽ ʚʠʨʘʟʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʫʤ ʪʘ ʜʦʙʫʪʢʽʚ ʚʽʜʨʽʟʢʽʚ ʭʦʨʜ.  
ʋ ʬʦʨʤʘʪʽ Gran-2D ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʟʘʧʠʩ LEN(C,G)*LEN(G,E); 

LEN(F,G)*LEN(G,D). ɼʣʷ ʧʦʜʘʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʧʠʩʫ ʟʘʩʦʙʘʤʠ GeoGebra 
ʧʦʪʨʽʙʥʦ ʚʧʠʩʘʪʠ ʜʦ ʪʝʢʩʪʫ ʧʦʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ.  
ʈʫʭʘʶʯʠ ʚʟʜʦʚʞ ʢʦʣʘ ʦʜʥʫ ʟ ʪʦʯʦʢ ʉ, D, ɽ, F, ʟʤʽʥʶʶʯʠ ʨʘʜʽʫʩ ʢʦ-

ʣʘ, ʫʯʘʩʥʠʢʠ ʟʤʦʞʫʪʴ ʚʽʜʩʪʝʞʠʪʠ ʟʤʽʥʠ ʜʠʥʘʤʽʯʥʠʭ ʚʠʨʘʟʽʚ, ʧʨʦʘʥʘʣʽ-
ʟʫʶʪʴ ʦʪʨʠʤʘʥʽ ʜʘʥʽ. ʆʩʢʽʣʴʢʠ ʜʦʙʫʪʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʨʽʚʥʠʤʠ, ʪʦ ʜʦʩʣʽ-
ʜʥʠʢʠ ʤʦʞʫʪʴ ʚʠʩʣʦʚʠʪʠ ʛʽʧʦʪʝʟʫ, ʱʦ ʜʦʙʫʪʦʢ ʚʽʜʨʽʟʢʽʚ ʦʜʥʽʻʾ ʭʦʨʜʠ 
ʙʫʜʝ ʩʪʘʣʠʤ ʽ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʭʦʨʜ. 

   

    
ʈʠʩ.2. 11. ʂʨʝʩʣʝʥʥʷ ʜʦ ʪʝʦʨʝʤ ʧʨʦ ʭʦʨʜʠ, ʩʽʯʥʽ, ʩʯ̔ʥʫ ʽ ʜʦʪʠʯʥʫ  

(ʨʦʟʨʦʙʢʘ GeoGebra ʟʘ QR-ʢʦʜʦʤ) 
 

ʉʪʠʤʫʣʶʻʤʦ ʧʦʜʘʣʴʰʽ ʧʦʰʫʢʠ ʧʠʪʘʥʥʷʤ: ʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʻ-
ʤʦ, ʷʢʱʦ ʧʝʨʝʪʠʥʘʪʠʤʫʪʴʩʷ ʥʝ ʭʦʨʜʠ, ʘ ʾʭ ʧʨʦʜʦʚʞʝʥʥʷ. ʋʯʘʩʥʠʢʠ ʤʘ-
ʶʪʴ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚ ʮʴʦʤʫ ʨʘʟʽ ʤʦʚʘ ʡʪʠʤʝ ʧʨʦ ʩʽʯʥʽ, ʧʨʦʚʝʜʝʥʽ ʜʦ ʢʦʣʘ 
ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ. ʆʩʢʽʣʴʢʠ ʚʦʥʠ ʟôʷʩʫʶʪʴ, ʱʦ ʚʠʧʠʩʘʥʽ ʜʦʙʫʪʢʠ ʧʨʠ ʮʴʦʤʫ 
ʟʘʣʠʰʠʣʠʩʷ ʩʪʘʣʠʤʠ, ʪʦ ʟʤʦʞʫʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʚʝʨʜʞʝʥʥʷ ʩʪʦʩʦʚʥʦ 
ʩʪʘʣʦʩʪʽ ʜʦʙʫʪʢʫ ʩʽʯʥʦʾ ʥʘ ʾʾ ʟʦʚʥʽʰʥʶ ʯʘʩʪʠʥʫ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʧʦʥʫ-

https://drive.google.com/open?id=1PQt0KDnvmbcD4T92spGCgAFmY1qGgKi4
https://www.geogebra.org/m/hwrecgkn
https://www.geogebra.org/m/hwrecgkn













































































































































































































































































































































































































































































































































