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1  ʇʦʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ 

 

ɼʘʥʥʳʝ  ʤʝʪʦʜʠʯʝʩʢʠʝ  ʨʝʢʦʤʝʥʜʘʮʠʠ  ʩʦʩʪʘʚʣʝʥʳ  ʚ  ʩʦʦʪʚʝʪʩʪʚʠʠ  ʩ  

ʩʦʜʝʨʞʘʥʠʝʤ  ʨʘʙʦʯʝʡ  ʧʨʦʛʨʘʤʤʳ  ʆʋʇ.04 ʄʘʪʝʤʘʪʠʢʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

23.02.03 ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣɹʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʆʋʇ.04 ʄʘʪʝʤʘʪʠʢʘ  ʠʟʫʯʘʝʪʩʷ  ʚ  ʪʝʯʝʥʠʝ  2 ʩʝʤʝʩʪʨʦʚ.  ʆʙʱʠʡ  ʦʙʲʝʤ  

ʚʨʝʤʝʥʠ,  ʦʪʚʝʜʝʥʥʳʡ  ʥʘ    ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ  ʧʦ  ʋɼ/ʄɼʂ,  ʩʦʩʪʘʚʣʷʝʪ  ʚ  

ʩʦʦʪʚʝʪʩʪʚʠʠ  ʩ  ʫʯʝʙʥʳʤ  ʧʣʘʥʦʤ  ʠ  ʨʘʙʦʯʝʡ  ʧʨʦʛʨʘʤʤʦʡ  ï  98 ʯʘʩʦʚ.   

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʨʘʟʜʝʣʦʚ ʠ ʪʝʤ ʆʋʇ.04 ʄʘʪʝʤʘʪʠʢʘ. ɺʳʧʦʣʥʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʦʥʷʪʴ, ʛʜʝ ʠ ʢʦʛʜʘ ʠʟʫʯʘʝʤʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʙʫʜʫʱʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʩʚʦʝʥʠʷ ʜʘʥʥʦʡ ʫʯʝʙʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ (ʣʠʯʥʦʩʪʥʳʭ, ʧʨʝʜʤʝʪʥʳʭ ʠ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ), ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʌɻʆʉ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʯʝʙʥʳʭ 

ʜʝʡʩʪʚʠʡ. 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʩʦʛʣʘʩʥʦ ʩʦʜʝʨʞʘʥʠʷ ʆʋʇ.04 

ʄʘʪʝʤʘʪʠʢʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ ʩʣʝʜʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ: 

ʣʠʯʥʦʩʪʥʳʭï 

ʃ1 ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʘʪʝʤʘʪʠʢʝ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʤ 

ʷʟʳʢʝ ʥʘʫʢʠ, ʩʨʝʜʩʪʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʠʜʝʷʭ ʠ 

ʤʝʪʦʜʘʭ ʤʘʪʝʤʘʪʠʢʠ; 

ʃ2 ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʘʪʝʤʘʪʠʢʝ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʤ 

ʷʟʳʢʝ īʥʘʫʢʠ, ʩʨʝʜʩʪʚʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʠʜʝʷʭ ʠ 

ʤʝʪʦʜʘʭ ʤʘʪʝʤʘʪʠʢʠ; 

ʃ3 ʨʘʟʚʠʪʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʢʨʠʪʠʯʥʦʩʪʠ ʤʳʰʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ, 

ʥʝʦʙʭʦʜʠʤʦʤ ʜʣʷ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʣʷ 

ʧʨʦʜʦʣʞʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ 

ʃ4 ʦʚʣʘʜʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʠ ʫʤʝʥʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʚ 

ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʜʣʷ ʦʩʚʦʝʥʠʷ ʩʤʝʞʥʳʭ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʠ ʜʠʩʮʠʧʣʠʥ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʮʠʢʣʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʷʭ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʫʛʣʫʙʣʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ 

ʃ5 ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʶ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʞʠʟʥʠ; ʩʦʟʥʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʢʘʢ ʫʩʣʦʚʠʶ ʫʩʧʝʰʥʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
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ʃ6 ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʃ7 ʛʦʪʦʚʥʦʩʪʴ ʢ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʙʦʪʝ, ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩʦ ʩʚʝʨʩʪʥʠʢʘʤʠ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ, ʦʙʱʝʩʪʚʝʥʥʦ ʧʦʣʝʟʥʦʡ, ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, 

ʧʨʦʝʢʪʥʦʡ ʠ ʜʨʫʛʠʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʃ8 ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʷ 

ʚ ʨʝʰʝʥʠʠ ʣʠʯʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, 

ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʃ9 ʛʨʘʞʜʘʥʩʢʫʶ ʧʦʟʠʮʠʶ ʢʘʢ ʘʢʪʠʚʥʦʛʦ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʯʣʝʥʘ 

ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ 

ʤʝʪʘʧʨʝʜʤʝʪʥʳʭï 

ϢѲҝ ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʪʴ 
ʧʣʘʥʳ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʚʳʙʠʨʘʪʴ ʫʩʧʝʰʥʳʝ ʩʪʨʘʪʝʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ; 
Ϣѳҝ ʫʤʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦ ʦʙʱʘʪʴʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʠʪʳʚʘʪʴ ʧʦʟʠʮʠʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʳ; 
ϢѴҝ ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʚʳʢʘʤʠ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ; ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʠʩʢʫ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʥʘʥʠʷ; 
Ϣѵҝ ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʫʤʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ, ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʘʝʤʫʶ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 
ϢѶҝ ʚʣʘʜʝʥʠʝ ʷʟʳʢʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ: ʫʤʝʥʠʝ ʷʩʥʦ, ʣʦʛʠʯʥʦ ʠ ʪʦʯʥʦ 

ʠʟʣʘʛʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʷʟʳʢʦʚʳʝ 

ʩʨʝʜʩʪʚʘ; 
Ϣѷҝ ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʨʝʬʣʝʢʩʠʠ ʢʘʢ ʦʩʦʟʥʘʥʠʷ 

ʩʦʚʝʨʰʘʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʦʩʥʦʚʘʥʠʡ, ʛʨʘʥʠʮ ʩʚʦʝʛʦ ʟʥʘʥʠʷ ʠ ʥʝʟʥʘʥʠʷ, ʥʦʚʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʟʘʜʘʯ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʠʭ ʜʦʩʪʠʞʝʥʠʷ; 
ϢѸҝ ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴ ʚ ʧʦʠʩʢʘʭ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, ʩʦʦʙʨʘʟʠʪʝʣʴʥʦʩʪʴ 
ʠ ʠʥʪʫʠʮʠʷ, ʨʘʟʚʠʪʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ; ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʨʘʩʦʪʫ ʠ ʛʘʨʤʦʥʠʶ ʤʠʨʘ; 

ʧʨʝʜʤʝʪʥʳʭï  

ʇ1 ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʘʪʝʤʘʪʠʢʝ ʢʘʢ ʯʘʩʪʠ ʤʠʨʦʚʦʡ 

ʢʫʣʴʪʫʨʳ ʠ ʤʝʩʪʝ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʚʠʣʠʟʘʮʠʠ, ʩʧʦʩʦʙʘʭ 

ʦʧʠʩʘʥʠʷ ʷʚʣʝʥʠʡ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʷʟʳʢʝ 
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ʇ2 ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʥʷʪʠʷʭ ʢʘʢ 

ʚʘʞʥʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʠʩʳʚʘʪʴ ʠ 

ʠʟʫʯʘʪʴ ʨʘʟʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ; ʧʦʥʠʤʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʘʢʩʠʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʠʡ 

ʇ3 ʚʣʘʜʝʥʠʝ ʤʝʪʦʜʘʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ, ʫʤʝʥʠʝ ʠʭ 

ʧʨʠʤʝʥʷʪʴ, ʧʨʦʚʦʜʠʪʴ ʜʦʢʘʟʘʪʝʣʴʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ 

ʇ4 ʚʣʘʜʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʠʝʤʘʤʠ ʨʝʰʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ ʠ 

ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ, ʧʦʢʘʟʘʪʝʣʴʥʳʭ, ʩʪʝʧʝʥʥʳʭ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ, ʠʭ ʩʠʩʪʝʤ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʪʦʚʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʧʦʠʩʢʘ ʧʫʪʠ ʨʝʰʝʥʠʷ ʠ 

ʠʣʣʶʩʪʨʘʮʠʠ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʠ ʥʝʨʘʚʝʥʩʪʚ 

ʇ5 ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʷʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʭ ʩʚʦʡʩʪʚʘʭ, ʚʣʘʜʝʥʠʝ ʫʤʝʥʠʝʤ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʬʫʥʢʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʟʥʘʥʠʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʇ6 ʚʣʘʜʝʥʠʝ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʦ ʧʣʦʩʢʠʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨʘʭ, ʠʭ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚʘʭ; ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

ʫʤʝʥʠʷ ʨʘʩʧʦʟʥʘʚʘʪɹ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʥʘ ʯʝʨʪʝʞʘʭ, ʤʦʜʝʣʷʭ ʠ ʚ 

ʨʝʘʣʴʥʦʤ ʤʠʨʝ; ʧʨʠʤʝʥʝʥʠʝ ʠʟʫʯʝʥʥʳʭ ʩʚʦʡʩʪʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ 

ʠ ʬʦʨʤʫʣ ʜʣʷ ʨʝʰʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠ ʟʘʜʘʯ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ 

ʇ7 ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʮʝʩʩʘʭ ʠ ʷʚʣʝʥʠʷʭ, ʠʤʝʶʱʠʭ 

ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚ ʨʝʘʣʴʥʦʤ 

ʤʠʨʝ, ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʷʭ ʵʣʝʤʝʥʪʘʨʥʦʡ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ; ʫʤʝʥʠʡ 

ʥʘʭʦʜʠʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ ʚ ʧʨʦʩʪʝʡʰʠʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ 

ʇ8 ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʪʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ 

ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʆʋʇ.04. ʄʘʪʝʤʘʪʠʢʘ ʨʘʟʚʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʫʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ: 

ʈʝʛʫʣʷʪʠʚʥʳʝ ʋʋɼ 

ʋʋɼ1 ʫʤʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʮʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʩʪʘʚʣʷʪʴ 

ʧʣʘʥʳ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ 
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ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʥʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʚʳʙʠʨʘʪʴ ʫʩʧʝʰʥʳʝ ʩʪʨʘʪʝʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ʋʋɼ2 ʛʦʪʦʚʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʫʤʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʠʥʬʦʨʤʘʮʠʠ, ʢʨʠʪʠʯʝʩʢʠ ʦʮʝʥʠʚʘʪʴ ʠ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʣʫʯʘʝʤʫʶ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʋʋɼ3 ʚʣʘʜʝʥʠʝ ʷʟʳʢʦʚʳʤʠ ʩʨʝʜʩʪʚʘʤʠ: ʫʤʝʥʠʝ ʷʩʥʦ, ʣʦʛʠʯʥʦ ʠ ʪʦʯʥʦ 

ʠʟʣʘʛʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʷʟʳʢʦʚʳʝ ʩʨʝʜʩʪʚʘ 

ʇʦʟʥʘʚʘʪʝʣʴʥʳʝ ʋʋɼ 

ʋʋɼ4 ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ, ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ 

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʚʳʢʘʤʠ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ; ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʛʦʪʦʚʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʠʩʢʫ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʥʘʥʠʷ 

ʋʋɼ5 ʚʣʘʜʝʥʠʝ ʥʘʚʳʢʘʤʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʨʝʬʣʝʢʩʠʠ ʢʘʢ ʦʩʦʟʥʘʥʠʷ 

ʩʦʚʝʨʰʘʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʤʳʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʦʩʥʦʚʘʥʠʡ, ʛʨʘʥʠʮ ʩʚʦʝʛʦ ʟʥʘʥʠʷ ʠ ʥʝʟʥʘʥʠʷ, ʥʦʚʳʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʟʘʜʘʯ 

ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʠʭ ʜʦʩʪʠʞʝʥʠʷ 

ʋʋɼ6 ʮʝʣʝʫʩʪʨʝʤʣʝʥʥʦʩʪʴ ʚ ʧʦʠʩʢʘʭ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ, 

ʩʦʦʙʨʘʟʠʪʝʣʴʥʦʩʪʴ ʠ ʠʥʪʫʠʮʠʷ, ʨʘʟʚʠʪʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ; ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʩʧʨʠʥʠʤʘʪʴ ʢʨʘʩʦʪʫ ʠ ʛʘʨʤʦʥʠʶ ʤʠʨʘ 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʋʋɼ 

ʋʋɼ7 ʫʤʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦ ʦʙʱʘʪʴʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʯʠʪʳʚʘʪʴ ʧʦʟʠʮʠʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʳ 

ʋʋɼ8 ʫʤʝʥʠʝ ʦʧʨʝʜʝʣʷʪʴ ʥʘʟʥʘʯʝʥʠʝ ʠ ʬʫʥʢʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʦʮʠʘʣʴʥʳʭ 

ʠʥʩʪʠʪʫʪʦʚ 
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2  ʇʝʨʝʯʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠʭ  ʨʘʙʦʪ ʋɼ/ʄɼʂ  ʆʋʇ.04 ʄʘʪʝʤʘʪʠʢʘ 
 

ʅʘʟʚʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ  ʨʘʙʦʪ 
ʂʦʣʠʯʝʩʪʚʦ 

ʯʘʩʦʚ 

ʈɸɿɼɽʃ 1 ɸʣʛʝʙʨʘ  

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ̄  1 ʆʧʝʨʘʮʠʠ ʥʘʜ ʯʠʩʣʘʤʠ. ʅʆʂ ʠ ʅʆɼ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 2 ʇʨʦʮʝʥʪʳ. ɿʘʜʘʯʠ ʥʘ ʧʨʦʮʝʥʪʳ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 3 ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʳʨʘʞʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ 

ʩʪʝʧʝʥʠ ʠ ʢʦʨʥʠ. 
3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 4 ʃʦʛʘʨʠʬʤʳ. ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʦʩʥʦʚʘʥʠʶ. 
2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 5 ʈʝʰʝʥʠʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠ 

ʥʝʨʘʚʝʥʩʪʚ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 6 ʈʝʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ 

ʥʝʨʘʚʝʥʩʪʚ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 7 ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ. 
3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 8 ʆʩʥʦʚʥʦʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ. 

ʌʦʨʤʫʣʳ ʧʨʠʚʝʜʝʥʠʷ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 9 ʇʨʦʩʪʝʡʰʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ. 

ʆʜʥʦʨʦʜʥʳʝ  ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ.  3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ ˉ 10 ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʫʤʤʳ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ʚ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʩʫʤʤʫ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 11 ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʚʳʨʘʞʝʥʠʡ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 12 ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʬʫʥʢʮʠʷʤʠ. 

ʉʣʦʞʥʘʷ ʬʫʥʢʮʠʷ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 13 ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʡ y=sin x, y=cos x, ʩʚʦʡʩʪʚʘ, 

ʜʚʠʞʝʥʠʝ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 14 ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʬʠʢʦʚ. 
2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 15 ɻʨʘʬʠʢʠ ʬʫʥʢʮʠʡ y=tg x, y=ctg x, ʩʚʦʡʩʪʚʘ, 

ʜʚʠʞʝʥʠʝ. 3 

ʈɸɿɼɽʃ 2 ʅʘʯʘʣʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ  

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 16  ɹʝʩʢʦʥʝʯʥʦ ʫʙʳʚʘʶʱʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʧʨʦʛʨʝʩʩʠʷ ʠ ʝʝ ʩʫʤʤʘ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 17 ʇʨʦʠʟʚʦʜʥʘʷ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ. 
3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 18 ʅʘʭʦʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʥʢʮʠʠ. 
3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 19 ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʠʟʚʦʜʥʦʡ. 3 
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ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ̄  20 ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʦʪʳʩʢʘʥʠʷ 

ʥʘʠʙʦʣʴʰʠʭ ʠ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʚʝʣʠʯʠʥ. 3 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 21 ʇʨʠʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʧʣʦʱʘʜʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʪʨʘʧʝʮʠʠ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 22 ɺʳʯʠʩʣʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʣʦʩʢʠʭ ʬʠʛʫʨ ʩ 

ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 23  ʀʨʨʘʮʠʦʥʘʣʴʥʳʝ ʠ ʇʦʢʘʟʘʪʝʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ. 

ʉʧʦʩʦʙʳ ʨʝʰʝʥʠʷ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 24 ʈʘʮʠʦʥʘʣʴʥʳʝ ʠ ʀʨʨʘʮʠʦʥʘʣʴʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ. 

ʉʧʦʩʦʙʳ ʨʝʰʝʥʠʷ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 25 ʇʦʢʘʟʘʪʝʣʴʥʳʝ ʥʝʨʘʚʝʥʩʪʚʘ. ʉʧʦʩʦʙʳ 

ʨʝʰʝʥʠʷ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 26 ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʥʝʨʘʚʝʥʩʪʚʘ. ʉʧʦʩʦʙʳ 

ʨʝʰʝʥʠʷ. 3 

ʈɸɿɼɽʃ 3 ʂʦʤʙʠʥʘʪʦʨʠʢʘ, ʩʪʘʪʠʩʪʠʢʘ ʠ ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ 
 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 27 ɿʘʜʘʯʠ ʥʘ ʧʦʜʩʯʝʪ ʯʠʩʣʘ ʨʘʟʤʝʱʝʥʠʡ, 

ʧʝʨʝʩʪʘʥʦʚʦʢ, ʩʦʯʝʪʘʥʠʡ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 28. ʈʝʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʝʪʦʜʦʚ. 2 

ʈɸɿɼɽʃ 4 ɻʝʦʤʝʪʨʠʷ 
 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 29 ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʝʡ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 30 ʇʨʠʟʥʘʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ. 
2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 31 ʇʝʨʧʝʥʜʠʢʫʣʷʨ ʠ ʥʘʢʣʦʥʥʘʷ. ʋʛʦʣ ʤʝʞʜʫ 

ʧʨʷʤʦʡ  ʠ ʧʣʦʩʢʦʩʪʴʶ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 32 ɼʚʫʛʨʘʥʥʳʡ ʫʛʦʣ. ʇʨʠʟʥʘʢ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 33 ɿʘʜʘʯʠ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʩʝʯʝʥʠʡ. 
2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 34 ʉʝʯʝʥʠʝ ʢʫʙʘ ʠ  ʧʨʠʟʤʳ. 
2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 35 ʉʝʯʝʥʠʝ ʧʠʨʘʤʠʜʳ. 
2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 36 ʕʣʝʤʝʥʪʳ ʩʠʤʤʝʪʨʠʠ ʧʨʘʚʠʣʴʥʳʭ 

ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ. ʈʘʟʚʸʨʪʢʘ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 37 ʉʬʝʨʘ ʠ ʰʘʨ. ʉʝʯʝʥʠʷ. 
2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 38 ʉʣʦʞʝʥʠʝ ʠ ʚʳʯʠʪʘʥʠʝ ʚʝʢʪʦʨʦʚ. ʋʤʥʦʞʝʥʠʝ 2 
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ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 39 ʇʨʦʩʪʝʡʰʠʝ ʟʘʜʘʯʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ. ʌʦʨʤʫʣʘ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ. 2 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ  ˉ 40  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚʝʢʪʦʨʦʚ ʧʨʠ 

ʨʝʰʝʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. 3 

ʀʪʦʛʦ: é ʯʘʩʦʚ 98 

 

3 ʀʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʨʘʙʦʪ 

1 ʈʘʟʜʝʣ 1. ʈʘʟʚʠʪʠʝ ʧʦʥʷʪʠʷ ʦ ʯʠʩʣʝ 

 ɺʠʜʳ ʯʠʩʝʣ 

 ʅʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ 

ʊʝ ʯʠʩʣʘ, ʦ ʢʦʪʦʨʳʭ ʤʳ ʩʝʛʦʜʥʷ ʛʦʚʦʨʠʤ, ʥʘʟʳʚʘʶʪʩʷ ʥʘʪʫʨʘʣʴʥʳʤʠ. 

ʅʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ ï ʯʠʩʣʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠ ʩʯʝʪʝ (1, 2, 3, é). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳ ʧʦʟʥʘʢʦʤʠʪʝʩʴ ʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʯʠʩʝʣ: 

¶ ʎʝʣʳʝ ʯʠʩʣʘ 

¶ ɼʨʦʙʥʳʝ (ʨʘʮʠʦʥʘʣʴʥʳʝ) ʯʠʩʣʘ 

¶ ʀʨʨʘʮʠʦʥʘʣʴʥʳʝ ʯʠʩʣʘ 

¶ ɼʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ 

¶ ʂʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ 

¶ ʀ ʜʨ. 

ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʳʣʠ ʧʨʠʜʫʤʘʥʳ ʥʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ: . ɼʣʷ ʟʘʧʠʩʠ 

ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʜʝʩʷʪʠʯʥʫʶ ʧʦʟʠʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʩʯʠʩʣʝʥʠʷ. 

ɼʝʩʷʪʠʯʥʦʡ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʜʣʷ ʟʘʧʠʩʠ ʯʠʩʝʣ ʚ ʥʝʡ ʠʩʧʦʣʴʟʫʝʪʩʷ 10 ʟʥʘʢʦʚ ï 

ʮʠʬʨ: . ʇʦʟʠʮʠʦʥʥʦʡ ï ʧʦʪʦʤʫ ʯʪʦ ʚʢʣʘʜ ʮʠʬʨʳ ʚ ʯʠʩʣʦ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʧʦʟʠʮʠʠ ʚ 

ʵʪʦʤ ʯʠʩʣʝ:  ʠ  ï ʨʘʟʥʳʝ ʯʠʩʣʘ ( ʠ ). 

ʎʝʣʳʝ ʯʠʩʣʘ 

ʇʦʩʢʦʣʴʢʫ ʤʘʪʝʤʘʪʠʢʘ ʟʘʥʠʤʘʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʩʨʘʟʫ ʤʥʦʛʠʭ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʪʦ ʤʳ ʙʫʜʝʤ ʦʧʫʩʢʘʪʴ ʥʘʟʚʘʥʠʷ 

ʧʨʝʜʤʝʪʦʚ ʠ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʩ ʠʭ ʢʦʣʠʯʝʩʪʚʘʤʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, , ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʯʪʦ ʤʳ ʩʢʣʘʜʳʚʘʝʤ ï ʷʙʣʦʢʠ, ʩʪʫʣʴʷ ʠʣʠ ʤʘʰʠʥʳ. 

ʇʨʠ ʩʣʦʞʝʥʠʠ ʜʚʫʭ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴʩʷ ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ (ʚ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʛʦʚʦʨʷʪ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʟʘʤʢʥʫʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʝʨʘʮʠʠ 

ʩʣʦʞʝʥʠʷ):     

ʅʦ ʠʥʦʛʜʘ ʥʫʞʥʦ ʨʝʰʠʪʴ ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ ï ʟʥʘʷ ʩʫʤʤʫ ʠ ʦʜʥʦ ʠʟ ʠʩʭʦʜʥʳʭ ʯʠʩʝʣ, 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʚʪʦʨʦʝ. ʀ ʟʜʝʩʴ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʥʘ 

ʤʥʦʞʝʩʪʚʝ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʥʝʪ. ʅʘʧʨʠʤʝʨ, ʢʘʢʦʝ ʯʠʩʣʦ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ ʢ 5, ʯʪʦʙʳ 

ʧʦʣʫʯʠʣʦʩʴ 3? ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʧʦʥʷʪʠʝ ʯʠʩʣʘ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ 

ʠ ʯʠʩʣʦʤ 0 (ʢʦʪʦʨʦʝ ʦʙʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʦʣʠʯʝʩʪʚʘ). 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ ï ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚ ʩʫʤʤʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʝʤʫ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʜʘʝʪ ʥʦʣʴ:   

ʅʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʠʤ, ʘ ʪʘʢʞʝ ʥʦʣʴ ʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ. 

ʉʢʣʘʜʳʚʘʷ ʠ ʚʳʯʠʪʘʷ ʮʝʣʳʝ ʯʠʩʣʘ, ʤʳ ʚʩʝʛʜʘ ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ ʮʝʣʳʝ ʯʠʩʣʘ. 

ʈʘʮʠʦʥʘʣʴʥʳʝ ʯʠʩʣʘ 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʦ ʩʣʦʞʝʥʠʝʤ ʠ ʚʳʯʠʪʘʥʠʝʤ, ʚʦʟʥʠʢʘʶʪ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ, ʦʙʨʘʪʥʫʶ ʫʤʥʦʞʝʥʠʶ: ʢʦʛʜʘ ʠʟʚʝʩʪʥʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʠ ʦʜʠʥ ʠʟ 

https://interneturok.ru/lesson/matematika/5-klass/bnaturalnye-chislab/ponyatie-chisla#mediaplayer
https://interneturok.ru/lesson/algebra/8-klass/algebraicheskie-drobi-arifmeticheskie-operacii-nad-algebraicheskimi-drobyami/vidy-chisel#mediaplayer
https://interneturok.ru/lesson/algebra/8-klass/algebraicheskie-drobi-arifmeticheskie-operacii-nad-algebraicheskimi-drobyami/vidy-chisel#mediaplayer
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ʤʥʦʞʠʪʝʣʝʡ ʠ ʥʘʜʦ ʥʘʡʪʠ ʚʪʦʨʦʡ ʤʥʦʞʠʪʝʣʴ (ʥʘʧʨʠʤʝʨ, ). ʆʙʨʘʪʥʘʷ ʦʧʝʨʘʮʠʷ 

ʥʘʟʳʚʘʝʪʩʷ ʜʝʣʝʥʠʝʤ. ʀ ʩʥʦʚʘ ʨʝʟʫʣʴʪʘʪ ʜʝʣʝʥʠʷ ʮʝʣʳʭ ʯʠʩʝʣ ʤʦʞʝʪ ʥʝ ʩʦʜʝʨʞʘʪʴʩʷ ʚ 

ʤʥʦʞʝʩʪʚʝ ʮʝʣʳʭ ʯʠʩʝʣ (ʥʘʧʨʠʤʝʨ, ). 

ʅʦ ʢʘʢ ʨʘʟʨʝʟʘʪʴ ʷʙʣʦʢʠ ʠʣʠ ʪʦʨʪʳ, ʤʳ ʟʥʘʝʤ. ɸ ʢʘʢ ʨʘʟʨʝʟʘʪʴ ʮʝʣʳʝ ʯʠʩʣʘ? ʄʘʪʝʤʘʪʠʢʘ 

ʨʘʙʦʪʘʝʪ ʩ ʦʙʱʠʤʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʦʵʪʦʤʫ ʚʚʝʣʠ ʥʦʚʳʡ ʚʠʜ ʯʠʩʝʣ ï

 ʜʨʦʙʥʳʝ ʯʠʩʣʘ (ʜʨʦʙʠ) 

ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʤ ʦʧʨʝʜʝʣʝʥʠʝ: ʨʘʮʠʦʥʘʣʴʥʳʝ ʯʠʩʣʘ ï ʵʪʦ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʚʠʜʝ , ʛʜʝ  ï ʮʝʣʦʝ ʯʠʩʣʦ, ʘ  ï ʥʘʪʫʨʘʣʴʥʦʝ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʣʶʙʦʝ ʮʝʣʦʝ ʯʠʩʣʦ  ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ ʯʠʩʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʜʨʦʙʠ ʩʦ ʟʥʘʤʝʥʘʪʝʣʝʤ :    

ʇʦʯʝʤʫ ʜʝʣʝʥʠʝ ʥʘ ʥʦʣʴ ʥʝ ʦʧʨʝʜʝʣʝʥʦ 

ʅʦʣʴ ʙʳʣ ʚʚʝʜʝʥ ʢʘʢ ʯʘʩʪʴ ʙʦʣʴʰʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʮʝʣʳʝ ʯʠʩʣʘè ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʦʪʩʫʪʩʪʚʠʷ ʯʝʛʦ-ʪʦ. ʅʦʣʴ ʦʙʣʝʛʯʘʝʪ ʩʯʝʪ ʠ ʟʘʧʠʩʴ ʯʠʩʝʣ, ʥʦ ʥʫʣʝʚʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʥʝʪ, ʥʘ ʥʝʛʦ ʥʝ ʫʢʘʞʝʰʴ ʧʘʣʴʮʝʤ, ʧʦʵʪʦʤʫ ʩʢʘʟʘʪʴ, ʩʢʦʣʴʢʦ ʥʫʣʝʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʜʨʫʛʦʤ 

ʯʠʩʣʝ, ʥʝʣʴʟʷ 

ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ. ɺ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʣʘʭ ʨʘʟʣʠʯʘʶʪ 

ʧʨʦʩʪʳʝ ʯʠʩʣʘ ʠ ʩʦʩʪʘʚʥʳʝ. ʇʨʦʩʪʳʝ ʯʠʩʣʘ ï ʵʪʦ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʚʘ ʜʝʣʠʪʝʣʷ. 

ʅʘʧʨʠʤʝʨ, ʯʠʩʣʘ 2, 3, 5, 7, 11 ʠ ʪ.ʜ. ʜʝʣʷʪʩʷ ʥʘ ʩʝʙʷ ʠ ʥʘ 1. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʝʜʠʥʠʮʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʯʠʩʣʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʘ ʜʝʣʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʩʝʙʷ, ʠʤʝʝʪ ʪʦʣʴʢʦ 

ʦʜʠʥ ʜʝʣʠʪʝʣʴ 

ʅʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʷ  ʠ  ʯʠʩʝʣ. 

ʅʆɼ ï ʥʘʠʙʦʣʴʰʠʡ ʦʙʱʠʡ ʜʝʣʠʪʝʣʴ ʜʚʫʭ ʯʠʩʝʣ. ʅʆɼ ʜʚʫʭ ʮʝʣʳʭ ʯʠʩʝʣ  ʠ , 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʨʘʚʥʳʭ ʥʫʣʶ, ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ ʥʘʠʙʦʣʴʰʝʝ ʮʝʣʦʝ ʯʠʩʣʦ , ʥʘ ʢʦʪʦʨʦʝ 

 ʠ  ʜʝʣʷʪʩʷ ʙʝʟ ʦʩʪʘʪʢʘ. ʕʪʦʪ ʬʘʢʪ ʦʙʦʟʥʘʯʘʝʪʩʷ ʪʘʢ:. ɽʩʣʠ ʦʙʘ ʯʠʩʣʘ ʨʘʚʥʳ 

ʥʫʣʶ, ʪʦ ʧʦʣʦʞʠʤ . 

ʇʨʠʤʝʨ 1: ʅʘʡʪʠ  

ʈʝʰʝʥʠʝ: ʈʘʟʣʦʞʠʤ 12 ʠ 18 ʥʘ ʧʨʦʩʪʳʝ ʯʠʩʣʘ. 

 

 
ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʱʠʝ ʜʝʣʠʪʝʣʠ 18 ʠ 12 (ʠʟ ʧʨʦʩʪʳʭ ʯʠʩʝʣ), ʠʭ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʙʫʜʝʪ . 

. 

ʆʪʚʝʪ: 6 

ʅʘʠʤʝʥʴʰʝʝ ʦʙʱʝʝ ʢʨʘʪʥʦʝ 

ʅʆʂ ï ʥʘʠʤʝʥʴʰʝʝ ʦʙʱʝʝ ʢʨʘʪʥʦʝ ʜʚʫʭ ʯʠʩʝʣ. ʅʆʂ ʜʚʫʭ ʮʝʣʳʭ ʯʠʩʝʣ  ʠ  ʥʘʟʳʚʘʝʪʩʷ 

ʥʘʠʤʝʥʴʰʝʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʮʝʣʦʝ ʯʠʩʣʦ, ʢʨʘʪʥʦʝ ʢʘʢ , ʪʘʢ ʠ . 

ʇʨʠʤʝʨ 2: ʥʘʡʪʠ . 

ʈʝhʝʥʠʝ: ʀʩʧʦʣʴʟʫʝʤ ʦʩʥʦʚʥʫʶ ʪʝʦʨʝʤʫ ʘʨʠʬʤʝʪʠʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʈʘʟʣʦʞʠʤ 20 ʠ 30 ʥʘ ʧʨʦʩʪʳʝ ʤʥʦʞʠʪʝʣʠ. 

 

. 

ʆʙʱʠʝ ʜʝʣʠʪʝʣʠ: 20 ʠ 30: 2 ʠ 5 

 
ʆʪʚʝʪ: 60. 

ʇʨʦʮʝʥʪʳ 

http://www.interneturok.ru/ru/school/matematika/6-klass/delimost-chisel/deliteli-i-kratnye-2
https://interneturok.ru/lesson/algebra/7-klass/matematicheskij-yazyk-matematicheskaya-model/chislovye-vyrazheniya-deystviya-s-naturalnymi-chislami-v-a-tarasov?block=player#mediaplayer
https://interneturok.ru/lesson/algebra/7-klass/matematicheskij-yazyk-matematicheskaya-model/chislovye-vyrazheniya-deystviya-s-naturalnymi-chislami-v-a-tarasov?block=player#mediaplayer
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ɺʚʝʜʝʥʠʝ 

ɽʩʪʴ ʪʨʠ ʪʠʧʘ ʟʘʜʘʯ ʥʘ ʧʨʦʮʝʥʪʳ. ʅʘ ʵʪʦʤ ʫʨʦʢʝ ʤʳ ʥʘʫʯʠʤʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʚʩʝʭ ʵʪʠʭ ʪʠʧʦʚ. 

ɺʦ ʚʩʝʭ ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʝʩʪʴ: 

¶ ʠʩʭʦʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʦʙʦʟʥʘʯʠʤ ʝʛʦ ʙʫʢʚʦʡ ; 

¶ ʥʝʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʥʪʦʚ, ʦʙʦʟʥʘʯʠʤ ʙʫʢʚʦʡ ; 

¶ ʠ ʨʝʟʫʣʴʪʘʪ, ʦʙʦʟʥʘʯʠʤ ʝʛʦ ʙʫʢʚʦʡ . 

ʅʘʡʪʠ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʦʪ ʯʠʩʣʘ ï ʵʪʦ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʥʘʡʪʠ ʜʨʦʙʴ ʦʪ ʯʠʩʣʘ, ʚʝʜʴ 

ʧʨʦʮʝʥʪʳ ï ʵʪʦ ʪʦʞʝ ʜʨʦʙʴ. ʏʪʦʙʳ ʥʘʡʪʠ ʜʨʦʙʴ ʦʪ ʯʠʩʣʘ, ʥʫʞʥʦ ʯʠʩʣʦ ʫʤʥʦʞʠʪʴ ʥʘ ʵʪʫ 

ʜʨʦʙʴ. ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʥʘʡʪʠ  ʦʪ , ʥʫʞʥʦ  ʫʤʥʦʞʠʪʴ ʥʘ ʵʪʫ ʜʨʦʙʴ: . 

ʊʦʯʥʦ ʪʘʢ ʞʝ, ʯʪʦʙʳ ʥʘʡʪʠ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʦʪ ʯʠʩʣʘ , ʤʳ ʤʦʞʝʤ ʧʨʦʮʝʥʪʳ ʟʘʧʠʩʘʪʴ ʚ 

ʙʦʣʝʝ ʧʨʠʚʳʯʥʦʤ ʜʣʷ ʥʘʩ ʚʠʜʝ, ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʴʶ, ʠ ʧʦʣʫʯʠʪʴ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʟʘʜʘʯʫ ï 

ʥʘʡʪʠ ʜʨʦʙʴ ʦʪ ʯʠʩʣʘ . ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʯʠʩʣʦ  ʫʤʥʦʞʠʪʴ ʥʘ ʵʪʫ ʜʨʦʙʴ: . 

ʇʨʠʤʝʨ: ʥʘʡʜʝʤ  ʦʪ . ʇʝʨʝʧʠʰʝʤ ʧʨʦʮʝʥʪʳ ʚ ʚʠʜʝ ʜʝʩʷʪʠʯʥʦʡ ʜʨʦʙʠ  ʠ 

ʥʘʡʜʝʤ  ʦʪ : . ʊʦ ʝʩʪʴ ʟʘʜʘʯʫ çʥʘʡʪʠ  ʦʪ è ʤʳ ʩʬʦʨʤʫʣʠʨʦʚʘʣʠ 

ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʚʠʜʝ çʥʘʡʪʠ  ʦʪ è ʠ ʨʝʰʠʣʠ ʝʝ. 

ʊʠʧʳ ʟʘʜʘʯ 

ɿʘʜʘʯʘ ʧʦʷʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʦʜʥʦ ʠʟ ʵʪʠʭ ʪʨʝʭ ʟʥʘʯʝʥʠʡ ʥʝʠʟʚʝʩʪʥʦ. 

¶ ʀʟʚʝʩʪʥʳ  ʠ . ʊʦ ʝʩʪʴ ʠʩʭʦʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʨʦʮʝʥʪʳ. ʅʝ ʠʟʚʝʩʪʝʥ 

ʨʝʟʫʣʴʪʘʪ: . 

¶ ʅʝʠʟʚʝʩʪʥʦ ʠʩʭʦʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʟʘʪʦ ʠʟʚʝʩʪʥʦ, ʯʝʤʫ ʨʘʚʥʦ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʮʝʥʪʦʚ ʦʪ ʥʝʛʦ: . 

¶ ʀʟʚʝʩʪʥʦ ʠʩʭʦʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʝʛʦ ʯʘʩʪʴ, ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʵʪʘ 

ʯʘʩʪʴ ʩʦʩʪʘʚʣʷʝʪ: . 

ʇʨʠʙʣʠʞʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ.  

ʇʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠʙʣʠʞʝʥʠʡ 

ʇʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʈʘʟʥʦʩʪʴ  ʥʘʟʳʚʘʝʪʩʷ ʧʦʛʨʝʰʥʦʩʪʴʶ ʧʨʠʙʣʠʞʝʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʄʦʜʫʣʴ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ ʪʦʯʥʳʤ ʯʠʩʣʦʤ  ʠ ʝʛʦ ʧʨʠʙʣʠʞʝʥʥʳʤ 

ʟʥʘʯʝʥʠʝʤ  ʥʘʟʳʚʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ  ʠ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ , ʪ.ʝ. . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʏʠʩʣʦ  ʥʘʟʳʚʘʝʪʩʷ ʛʨʘʥʠʮʝʡ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠʙʣʠʞʝʥʥʦʛʦ 

ʯʠʩʣʘ . 

ʆʧʨʝʜʝʣʝʥʠʝ. ʆʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ  ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ  ʯʠʩʣʘ 

 ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ  ʢ ʯʠʩʣʫ : . 

ʋʪʚʝʨʞʜʝʥʠʝ. ɸʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ  ʯʘʩʪʦ ʥʝʠʟʚʝʩʪʥʘ, ʧʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ 

ʦʮʝʥʠʚʘʶʪ ʤʦʜʫʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʥʝʢʦʪʦʨʳʤ ʯʠʩʣʦʤ , ʢʦʪʦʨʦʝ ʥʝ ʤʝʥʴʰʝ 

ʵʪʦʛʦ ʤʦʜʫʣʷ:  

ʏʠʩʣʦ  ʥʘʟʳʚʘʝʪʩʷ ʛʨʘʥʠʮʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɻʨʘʥʠʮʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ  ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

 ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʛʨʘʥʠʮʳ ʘʙʩʦʣʶʪʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ  ʢ ʤʦʜʫʣʶ ʯʠʩʣʘ : 

. 

https://interneturok.ru/lesson/matematika/5-klass/instrumenty-dlja-vychislenij-i-izmerenij/reshenie-zadach-na-protsenty#mediaplayer
https://interneturok.ru/lesson/matematika/5-klass/instrumenty-dlja-vychislenij-i-izmerenij/reshenie-zadach-na-protsenty#mediaplayer
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ʆʧʨʝʜʝʣʝʥʠʝ. ɸʙʩʦʣʶʪʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ, ʜʦʧʫʩʪʠʤʘʷ ʧʨʠ ʦʢʨʫʛʣʝʥʠʠ, ʥʘʟʳʚʘʝʪʩʷ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʦʢʨʫʛʣʝʥʠʷ. 

ʋʪʚʝʨʞʜʝʥʠʝ. ʆʢʨʫʛʣʝʥʠʝ ʩ ʥʝʜʦʩʪʘʪʢʦʤ ʜʦ ʝʜʠʥʠʮ ʥʝʢʦʪʦʨʦʛʦ ʨʘʟʨʷʜʘ ʩʦʩʪʦʠʪ ʚ 

ʦʪʙʨʘʩʳʚʘʥʠʠ ʝʜʠʥʠʮ ʚʩʝʭ ʤʣʘʜʰʠʭ ʨʘʟʨʷʜʦʚ. 

ʋʪʚʝʨʞʜʝʥʠʝ. ʆʢʨʫʛʣʝʥʠʝ ʩ ʠʟʙʳʪʢʦʤ ʜʦ ʝʜʠʥʠʮ ʥʝʢʦʪʦʨʦʛʦ ʨʘʟʨʷʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʯʠʩʣʦ ʝʜʠʥʠʮ ʜʘʥʥʦʛʦ ʨʘʟʨʷʜʘ ʫʚʝʣʠʯʠʚʘʶʪ ʥʘ ʝʜʠʥʠʮʫ. 

. 4. ʈʝʰʝʥʠʝ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ. 

ʇʨʠʤʝʨ 1. ɼʘʥʳ ʧʨʠʙʣʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ : ; . ʂʘʢʦʝ ʠʟ 

ʵʪʠʭ ʧʨʠʙʣʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ? 

ʈʝʰʝʥʠʝ. 

 

 

 

ʆʪʚʝʪ: ʣʫʯʰʠʤ ʧʨʠʙʣʠʞʝʥʠʝ ʯʠʩʣʘ  ʷʚʣʷʝʪʩʷ . 

ʇʨʠʤʝʨ 2. ʆʢʨʫʛʣʠʪʴ ʩ ʠʟʙʳʪʢʦʤ ʜʦ ʩʦʪʳʭ, ʜʝʩʷʪʳʭ ʠ ʝʜʠʥʠʮ ʯʠʩʣʦ . 

ʈʝʰʝʥʠʝ. ɼʦ ʩʦʪʳʭ ; ʜʦ ʜʝʩʷʪʳʭ ; ʜʦ ʝʜʠʥʠʮ . 

ʆʪʚʝʪ: ʧʦʛʨʝʰʥʦʩʪʠ ʦʢʨʫʛʣʝʥʠʷ ʨʘʚʥʳ: . 

ʂʦʤʧʣʝʢʩʥʳʝ ʯʠʩʣʘ 

ʆʧʨʝʜʝʣʝʥʠʝ. ʂʦʤʧʣʝʢʩʥʳʤ ʯʠʩʣʦʤ ʥʘʟʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝ ʚʠʜʘ a + bi, ʛʜʝ a ʠ b - 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ. ʇʨʠ ʵʪʦʤ ʚʳʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ: 

ʘ) ɼʚʘ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʣʘ a1 + b1i ʠ a2 + b2i ʨʘʚʥʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ a1=a2, b1=b2. 

ʙ) ʉʣʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʚʠʣʦʤ: 

(a1 + b1i) + (a2 + b2i) = (a1 + a2) + (b1 + b2) i. 

ʚ) ʋʤʥʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʘʚʠʣʦʤ: 

(a1 + b1i) (a2 + b2i) = (a1a2 - b1b2) + (a1b2 - a2b1) i. 

  
ɸʣʛʝʙʨʘʠʯʝʩʢʘʷ ʬʦʨʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ. 



14 
 

ɿʘʧʠʩʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʚ ʚʠʜʝ a + bi ʥʘʟʳʚʘʶʪ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʯʠʩʣʘ, ʛʜʝ ʘ ï ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ, bi ï ʤʥʠʤʘʷ ʯʘʩʪʴ, ʧʨʠʯʝʤ b ï ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ a + bi ʩʯʠʪʘʝʪʩʷ ʨʘʚʥʳʤ ʥʫʣʶ, ʝʩʣʠ ʝʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʠ ʤʥʠʤʘʷ ʯʘʩʪʠ 

ʨʘʚʥʳ ʥʫʣʶ: a = b = 0 

ʂʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ a + bi ʧʨʠ b = 0 ʩʯʠʪʘʝʪʩʷ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ a: a + 

0i = a. 

ʂʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ a + bi ʧʨʠ a = 0 ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʪʦ ʤʥʠʤʳʤ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ bi: 0 + bi = bi. 

ɼʚʘ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʣʘ z = a + bi ʠ  = a ï bi, ʦʪʣʠʯʘʶʱʠʝʩʷ ʣʠʰʴ ʟʥʘʢʦʤ ʤʥʠʤʦʡ ʯʘʩʪʠ, 

ʥʘʟʳʚʘʶʪʩʷ ʩʦʧʨʷʞʝʥʥʳʤʠ. 

ɼʝʡʩʪʚʠʷ ʥʘʜ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

ʅʘʜ ʢʦʤʧʣʝʢʩʥʳʤʠ ʯʠʩʣʘʤʠ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʬʦʨʤʝ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ. 

1) ʉʣʦʞʝʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʫʤʤʦʡ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ z1 = a1 + b1i ʠ z2 = a2 + b2i ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ z, ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʩʫʤʤʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ 

ʯʘʩʪʝʡ z1 ʠ z2, ʘ ʤʥʠʤʘʷ ʯʘʩʪʴ - ʩʫʤʤʝ ʤʥʠʤʳʭ ʯʘʩʪʝʡ ʯʠʩʝʣ z1 ʠ z2, ʪʦ ʝʩʪʴ z = (a1 + a2) + 

(b1 + b2)i. 

ʏʠʩʣʘ z1 ʠ z2 ʥʘʟʳʚʘʶʪʩʷ ʩʣʘʛʘʝʤʳʤʠ. 

ʉʣʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1Ü. ʂʦʤʤʫʪʘʪʠʚʥʦʩʪʴ: z1 + z2 = z2 + z1. 

2Ü. ɸʩʩʦʮʠʘʪʠʚʥʦʩʪʴ: (z1 + z2) + z3 = z1 + (z2 + z3). 

3Ü. ʂʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ ïa ïbi ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʥʦʤʫ ʯʠʩʣʫ z = a + bi. 

ʂʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʢʦʤʧʣʝʢʩʥʦʤʫ ʯʠʩʣʫ z, ʦʙʦʟʥʘʯʘʝʪʩʷ -z. ʉʫʤʤʘ 

ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ z ʠ -z ʨʘʚʥʘ ʥʫʣʶ: z + (-z) = 0 

ʇʨʠʤʝʨ 1. ɺʳʧʦʣʥʠʪʝ ʩʣʦʞʝʥʠʝ (3 ï i) + (-1 + 2i). 

(3 ï i) + (-1 + 2i) = (3 + (-1)) + (-1 + 2) i = 2 + 1i. 

2) ɺʳʯʠʪʘʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ɺʳʯʝʩʪʴ ʠʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ z1 ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ z2, ʟʥʘʯʠʪ ʥʘʡʪʠ ʪʘʢʦʝ 

ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ z, ʯʪʦ z + z2 = z1. 

ʊʝʦʨʝʤʘ. ʈʘʟʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʩʫʱʝʩʪʚʫʝʪ ʠ ʧʨʠʪʦʤ ʝʜʠʥʩʪʚʝʥʥʘ. 

ʇʨʠʤʝʨ 2. ɺʳʧʦʣʥʠʪʝ ʚʳʯʠʪʘʥʠʝ (4 ï 2i) - (-3 + 2i). 

(4 ï 2i) - (-3 + 2i) = (4 - (-3)) + (-2 - 2) i = 7 ï 4i. 

3) ʋʤʥʦʞʝʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʇʨʦʠʟʚʝʜʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ z1=a1+b1i ʠ z2=a2+b2i ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ z, ʦʧʨʝʜʝʣʷʝʤʦʝ ʨʘʚʝʥʩʪʚʦʤ: z = (a1a2 ï b1b2) + (a1b2 + a2b1)i. 

ʏʠʩʣʘ z1 ʠ z2 ʥʘʟʳʚʘʶʪʩʷ ʩʦʤʥʦʞʠʪʝʣʷʤʠ. 

ʋʤʥʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1Ü. ʂʦʤʤʫʪʘʪʠʚʥʦʩʪʴ: z1z2 = z2z1. 

2Ü. ɸʩʩʦʮʠʘʪʠʚʥʦʩʪʴ: (z1z2)z3 = z1(z2z3) 

3Ü. ɼʠʩʪʨʠʙʫʪʠʚʥʦʩʪʴ ʫʤʥʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʝʥʠʷ: 

(z1 + z2) z3 = z1z3 + z2z3. 

4Ü. z Ā  = (a + bi)(a ï bi) = a2 + b2 - ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʫʤʥʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʧʨʘʚʠʣʫ ʫʤʥʦʞʝʥʠʷ ʩʫʤʤʳ ʥʘ 

ʩʫʤʤʫ ʠ ʚʳʜʝʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʠ ʤʥʠʤʦʡ ʯʘʩʪʠ. 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʨʘʩʩʤʦʪʨʠʤ ʫʤʥʦʞʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʧʦ 

ʧʨʘʚʠʣʫ ʠ ʫʤʥʦʞʝʥʠʝʤ ʩʫʤʤʳ ʥʘ ʩʫʤʤʫ. 

ʇʨʠʤʝʨ 3. ɺʳʧʦʣʥʠʪʝ ʫʤʥʦʞʝʥʠʝ (2 + 3i) (5 ï 7i). 

1 ʩʧʦʩʦʙ. (2 + 3i) (5 ï 7i) = (2Ö 5 ï 3Ö (- 7)) + (2Ö (- 7) + 3Ö 5)i = (10 + 21) + (- 14 + 15)i = 31 + i. 

2 ʩʧʦʩʦʙ. (2 + 3i) (5 ï 7i) = 2Ö 5 + 2Ö (- 7i) + 3iÖ 5 + 3iÖ (- 7i) =  10 ï 14i + 15i + 21 = 31 + i. 

4) ɼʝʣʝʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʈʘʟʜʝʣʠʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ z1 ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ z2, ʟʥʘʯʠʪ ʥʘʡʪʠ ʪʘʢʦʝ 

ʢʦʤʧʣʝʢʩʥʦʝ ʯʠʩʣʦ z, ʯʪʦ z Ā z2 = z1. 

ʊʝʦʨʝʤʘ. ʏʘʩʪʥʦʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʩʫʱʝʩʪʚʫʝʪ ʠ ʝʜʠʥʩʪʚʝʥʥʦ, ʝʩʣʠ z2 Í 0 + 0i. 
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ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʥʦʝ ʢʦʤʧʣʝʢʩʥʳʭ ʯʠʩʝʣ ʥʘʭʦʜʷʪ ʧʫʪʝʤ ʫʤʥʦʞʝʥʠʷ ʯʠʩʣʠʪʝʣʷ ʠ ʟʥʘʤʝʥʘʪʝʣʷ 

ʥʘ ʯʠʩʣʦ, ʩʦʧʨʷʞʝʥʥʦʝ ʟʥʘʤʝʥʘʪʝʣʶ. 

ʇʫʩʪʴ z1 = a1 + b1i, z2 = a2 + b2i, ʪʦʛʜʘ . 

ɺ ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʚʳʧʦʣʥʠʤ ʜʝʣʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ ʠ ʧʨʘʚʠʣʫ ʫʤʥʦʞʝʥʠʷ ʥʘ ʯʠʩʣʦ, 

ʩʦʧʨʷʞʝʥʥʦʝ ʟʥʘʤʝʥʘʪʝʣʶ. 

ʇʨʠʤʝʨ 4. ʅʘʡʪʠ ʯʘʩʪʥʦʝ . 

1 ʩʧʦʩʦʙ. 

 
 

2 ʩʧʦʩʦʙ. 

. 

5) ɺʦʟʚʝʜʝʥʠʝ ʚ ʮʝʣʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ. 

ʘ) ʉʪʝʧʝʥʠ ʤʥʠʤʦʡ ʝʜʠʥʠʮʳ. 

ʇʦʣʴʟʫʷʩʴ ʨʘʚʝʥʩʪʚʦʤ i2 = -1, ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʣʶʙʫʶ ʮʝʣʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ 

ʤʥʠʤʦʡ ʝʜʠʥʠʮʳ. ʀʤʝʝʤ: 

i3 = i2 i = -i, 

i4 = i2 i2 = 1, 

i5 = i 4 i = i,  

i6 = i4 i2 = -1, 

i7 = i5 i2 = -i, 

i8 = i6 i2 = 1 ʠ ʪ. ʜ. 

ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʠ in, ʛʜʝ n ï ʮʝʣʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʦʚʪʦʨʷʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʥʘ 4 . 

ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʚʦʟʚʝʩʪʠ ʯʠʩʣʦ i ʚ ʮʝʣʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ, ʥʘʜʦ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʠ ʚʦʟʚʝʩʪʠ i ʚ ʩʪʝʧʝʥʴ, ʧʦʢʘʟʘʪʝʣʴ ʢʦʪʦʨʦʡ ʨʘʚʝʥ ʦʩʪʘʪʢʫ ʦʪ ʜʝʣʝʥʠʷ. 

ʇʨʠʤʝʨ 5. ɺʳʯʠʩʣʠʪʝ: (i 36 + i  17) Ā i 23. 

i 36 = (i  4)9 = 19 = 1, 

i 17 = i  4Ö 4+1 = (i  4)4Ö i = 1 Ā i = i. 

i 23 = i  4Ö 5+3 = (i  4)5Ö i3 = 1 Ā i3 = - i. 

(i 36 + i  17) Ā i 23 = (1 + i) (- i) = - i + 1= 1 ï i. 

ʙ) ɺʦʟʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ ʚ ʮʝʣʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ 

ʧʨʘʚʠʣʫ ʚʦʟʚʝʜʝʥʠʷ ʜʚʫʯʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʝʧʝʥʴ, ʪʘʢ ʢʘʢ ʦʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʫʤʥʦʞʝʥʠʷ ʦʜʠʥʘʢʦʚʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʩʦʤʥʦʞʠʪʝʣʝʡ. 

ʇʨʠʤʝʨ 6. ɺʳʯʠʩʣʠʪʝ: (4 + 2i)3 

(4 + 2i)3 = 43 + 3Ö 42Ö 2i + 3Ö 4Ö (2i)2 + (2i)3 = 64 + 96i ï 48 ï 8i = 16 + 88i. 

ʂʦʨʝʥʴ n-ʦʡ ʩʪʝʧʝʥʠ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ. 

1.ʆʧʨʝʜʝʣʝʥʠʝ. ʂʦʨʥʝʤ n-ʥʦʡ ʩʪʝʧʝʥʠ ʠʟ ʯʠʩʣʘ a ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ ʯʠʩʣʦ, n-ʷ ʩʪʝʧʝʥʴ 

ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ a, ʪʦ ʝʩʪʴ 

ɽʩʣʠ n - ʥʝʯʝʪʥʦʝ ʯʠʩʣʦ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʦʨʝʥʴ n-ʡ ʩʪʝʧʝʥʠ ʠʟ 

ʣʶʙʦʛʦ ʯʠʩʣʘ (ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ).  

ʅʘʧʨʠʤʝʨ, = -2,  

ɽʩʣʠ n - ʯʝʪʥʦʝ ʯʠʩʣʦ, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʢʦʨʥʷ n-ʡ ʩʪʝʧʝʥʠ ʠʟ ʣʶʙʦʛʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ. ʅʘʧʨʠʤʝʨ, ʢʦʨʝʥʴ ʯʝʪʚʝʨʪʦʡ ʩʪʝʧʝʥʠ ʠʟ ʯʠʩʣʘ  625- 

ʵʪʦ ʯʠʩʣʘ -5 ʠ 5. ʊʘʢ ʢʘʢ ,  

ʂʦʨʝʥʴ ʯʝʪʥʦʡ ʩʪʝʧʝʥʠ ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʅʘʧʨʠʤʝʨ,  

2.ʆʧʨʝʜʝʣʝʥʠʝ. ɸʨʠʬʤʝʪʠʯʝʩʢʠʤ ʢʦʨʥʝʤ n-ʥʦʡ ʩʪʝʧʝʥʠ ʠʟ ʯʠʩʣʘ ʘ ʥʘʟʳʚʘʶʪ 

ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʝ ʯʠʩʣʦ, n-ʷ ʩʪʝʧʝʥʴ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ a. 

ʅʘʧʨʠʤʝʨ,  = 9 ʪ.ʢ.  

 ʪ.ʢ.  

 ʪ.ʢ.  

= - 3 ʪ.ʢ.  

 ʪ.ʢ.  

3.ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʢʦʨʥʝʡ n-ʥʦʡ ʩʪʝʧʝʥʠ. 

ɼʣʷ ʣʶʙʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ , ʮʝʣʦʛʦ  ʠ ʣʶʙʳʭ ʥʝʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʝʣ  ʠ  ʚʳʧʦʣʥʝʥʳ 

ʨʘʚʝʥʩʪʚʘ: 

1 .  =  

2 .  =  (  
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3 .  =   

4 .  =   

5 .  =  (ʝʩʣʠ  

6 . ɼʣʷ ʣʶʙʳʭ ʯʠʩʝʣ , ʪʘʢʠʭ, ʯʪʦ , ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʨʘʚʝʥʩʪʚʦ  <  

ʉʪʝʧʝʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʠʭ ʩʚʦʡʩʪʚʘ. 

ɽʩʣʠ         n-     ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ, , m- ʮʝʣʦʝ ʯʠʩʣʦ ʠ ʯʘʩʪʥʦʝ  ʷʚʣʷʝʪʩʷ ʮʝʣʳʤ ʯʠʩʣʦʤ, 

ʪʦ ʧʨʠ  ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ: 

 . 

ʇʨʠ ʣʶʙʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤ ʭ  ʠ ʣʶʙʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʘ ) ʩʪʝʧʝʥʴ  ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ:  

ʅʦ ʝʩʣʠ ʦʩʥʦʚʘʥʠʝ ʩʪʝʧʝʥʠ ʘ=0, ʪʦ ʩʪʝʧʝʥʴ ʦʧʨʝʜʝʣʷʶʪ ʪʦʣʴʢʦ ʧʨʠ ʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ  

ʇʨʠ  ʚʳʨʘʞʝʥʠʝ  ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

ʉʚʦʡʩʪʚʘ ʩʪʝʧʝʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ: 

ʇʨʠ a > 0, b > 0, p ʠ q - ʨʘʮʠʦʥʘʣʴʥʳʝ ʯʠʩʣʘ: 

ʘ)  

ʙ )  

ʚ)  

ʛ)  

ʜ)  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ʇʨʠ ʣʶʙʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤ ʭ  ʠ ʣʶʙʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʘ ) ʩʪʝʧʝʥʴ  ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ:  

ʅʦ ʝʩʣʠ ʦʩʥʦʚʘʥʠʝ ʩʪʝʧʝʥʠ ʘ=0, ʪʦ ʩʪʝʧʝʥʴ ʦʧʨʝʜʝʣʷʶʪ ʪʦʣʴʢʦ ʧʨʠ ʠ ʩʯʠʪʘʶʪ, 

ʯʪʦ  

ʇʨʠ  ʚʳʨʘʞʝʥʠʝ  ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. ɼʣʷ ʩʪʝʧʝʥʠ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʝʧʝʥʠ ʩ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʈʝʰʝʥʠʝ ʟʘʜʘʥʠʡ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ 
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ʊʨʠʛʦʥʦʤʝʪʨʠʷ 

1.ʅʘʨʘʚʥʝ ʩ  ʛʨʘʜʫʩʥʦʡ ʤʝʨʦʡ ʫʛʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʨʘʜʠʘʥʥʘʷ. 

ɺʦʟʴʤʝʤ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʢʨʫʞʥʦʩʪʴ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ 

ʆ ʠ ʨʘʜʠʫʩʦʤ R. ʆʪʤʝʪʠʤ ʥʘ ʥʝʡ ʜʫʛʫ ʈʄ, ʜʣʠʥʘ ʢʦʪʦʨʦʡ ʨʘʚʥʘ R ʠ 

ʫʛʦʣ ʈʆʄ. 

ʎʝʥʪʨʘʣʴʥʳʡ ʫʛʦʣ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʜʫʛʫ, ʜʣʠʥʘ ʢʦʪʦʨʦʡ ʨʘʚʥʘ 

ʨʘʜʠʫʩʫ ʦʢʨʫʞʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʫʛʣʦʤ ʚ 1 ʨʘʜʠʘʥ. 

ɻʨʘʜʫʩʥʘʷ ʤʝʨʘ ʫʛʣʘ ʚ 1 ʨʘʜʠʘʥ ʨʘʚʥʘ: 

ʊʘʢ ʢʘʢ ʜʫʛʘ ʜʣʠʥʦʡ ˊR (ʧʦʣʫʦʢʨʫʞʥʦʩʪʴ), ʩʪʷʛʠʚʘʝʪ ʮʝʥʪʨʘʣʴʥʳʡ ʫʛʦʣ ʚ 180Á, ʪʦ ʜʫʛʘ 

ʜʣʠʥʦʡ R, ʩʪʷʛʠʚʘʝʪ ʫʛʦʣ ʚ ˊ ʨʘʟ ʤʝʥʴʰʠʡ, ʪ.ʝ. 

 

ʀ ʥʘʦʙʦʨʦʪ 

 

ʊʘʢ ʢʘʢ ˊ = 3,14, ʪʦ 1 ʨʘʜ = 57,3Á 

ɽʩʣʠ ʫʛʦʣ ʩʦʜʝʨʞʠʪ a ʨʘʜʠʘʥ, ʪʦ ʝʛʦ ʛʨʘʜʫʩʥʘʷ ʤʝʨʘ ʨʘʚʥʘ 

 

ʀ ʥʘʦʙʦʨʦʪ 

 

ʆʙʳʯʥʦ ʧʨʠ ʦʙʦʟʥʘʯʝʥʠʠ ʤʝʨʳ ʫʛʣʘ ʚ ʨʘʜʠʘʥʘʭ ʥʘʠʤʝʥʦʚʘʥʠʝ çʨʘʜè ʦʧʫʩʢʘʶʪ. 

ʅʘʧʨʠʤʝʨ, 360Á = 2ˊ ʨʘʜ, ʧʠʰʫʪ 360Á = 2ˊ 

ʉʠʥʫʩʦʤ ʫʛʣʘ ʘ ʥʘʟʳʚʘʝʪʩʷ ʦʨʜʠʥʘʪʘ ʪʦʯʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʦʚʦʨʦʪʦʤ ʪʦʯʢʠ (1;0) ʚʦʢʨʫʛ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ ʥʘ ʫʛʦʣ ʘ. 

ʂʦʩʠʥʫʩʦʤ ʫʛʣʘ ʘ ʥʘʟʳʚʘʝʪʩʷ ʘʙʩʮʠʩʩʘ ʪʦʯʢʠ, ʧʦʣʫʯʝʥʥʦʡ ʧʦʚʦʨʦʪʦʤ ʪʦʯʢʠ (1;0) ʚʦʢʨʫʛ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʥʘ ʫʛʦʣ ʘ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʟʥʘʯʝʥʠʷ ʩʠʥʫʩʘ ʠ ʢʦʩʠʥʫʩʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ: 

ʊʘʥʛʝʥʩ ʫʛʣʘ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʩʠʥʫʩʘ ʵʪʦʛʦ ʫʛʣʘ ʢ ʢʦʩʠʥʫʩʫ ʵʪʦʛʦ ʞʝ ʫʛʣʘ. 

ʂʦʪʘʥʛʝʥʩ ʫʛʣʘ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʢʦʩʠʥʫʩʘ ʵʪʦʛʦ ʫʛʣʘ ʢ ʩʠʥʫʩʫ ʵʪʦʛʦ ʞʝ ʫʛʣʘ. 

ɿʥʘʢʠ ʪʘʥʛʝʥʩʘ ʠ ʢʦʪʘʥʛʝʥʩʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʟʥʘʷ ʟʥʘʢʠ ʩʠʥʫʩʘ ʠ ʢʦʩʠʥʫʩʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʯʝʪʚʝʨʪʷʭ ʥʘ ʝʜʠʥʠʯʥʦʡ ʦʢʨʫʞʥʦʩʪʠ: 
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ʆʩʥʦʚʥʦʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʪʦʞʜʝʩʪʚʦ: 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʩʠʥʫʩʦʤ, ʢʦʩʠʥʫʩʦʤ, ʪʘʥʛʝʥʩʦʤ ʠ ʢʦʪʘʥʛʝʥʩʦʤ: 

 

ʌʦʨʤʫʣʳ ʩʣʦʞʝʥʠʷ: 

 

ʌʦʨʤʫʣʳ ʜʚʦʡʥʦʛʦ ʠ ʪʨʦʡʥʦʛʦ ʘʨʛʫʤʝʥʪʘ: 

 

ʌʦʨʤʫʣʳ ʧʨʠʚʝʜʝʥʠʷ: 

 

ʌʦʨʤʫʣʳ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ ʩʠʥʫʩʦʚ: 

 

ʌʦʨʤʫʣʳ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ ʢʦʩʠʥʫʩʦʚ: 

 

ʌʦʨʤʫʣʳ ʩʫʤʤʳ ʠ ʨʘʟʥʦʩʪʠ ʪʘʥʛʝʥʩʦʚ: 

 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʠʥʫʩʦʚ ʠ ʢʦʩʠʥʫʩʦʚ ʚ ʩʫʤʤʫ (ʨʘʟʥʦʩʪʴ): 
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ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʫʨʘʚʥʝʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʧʝʨʝʤʝʥʥʫʶ ʧʦʜ 

ʟʥʘʢʦʤ  ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. 

ʇʨʦʩʪʝʡʰʠʤʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʚʠʜʘ 

 , 

, 

, 

 . 

ʋʨʘʚʥʝʥʠʝ . 

ʊʘʢ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ - ʦʪʨʝʟʦʢ [-1;1], ʪʦ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ 

ʨʘʟʨʝʰʠʤʦ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ . 

ɼʘʣʝʝ, ʠʟ-ʟʘ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʬʫʥʢʮʠʠ , ʢʘʞʜʦʤʫ ʟʥʘʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. ʇʦʵʪʦʤʫ ʚʩʝ ʨʝʰʝʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ: 

 

ʠʣʠ ʦʙʦʙʱʝʥʥʦʡ ʬʦʨʤʫʣʦʡ 

. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʯʣʝʥʳ ʧʝʨʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʤʝʯʝʥʳ ʢʨʫʞʢʘʤʠ, ʘ ʚʪʦʨʦʡ - ʢʚʘʜʨʘʪʘʤʠ. 

ɿʘʤʝʪʠʤ, ʯʪʦ . 

ʇʨʠʤʝʨ. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ . 

ʈʝʰʝʥʠʝ. . 

ʆʪʚʝʪ: . 

ʋʨʘʚʥʝʥʠʝ . 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ . 

ʄʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

. 

ɿʘʤʝʪʠʤ, ʯʪʦ . 

ʇʨʠʤʝʨ. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ . 

ʈʝʰʝʥʠʝ. . 

ʆʪʚʝʪ: 

ʋʨʘʚʥʝʥʠʝ . 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʘʟʨʝʰʠʤʦ ʧʨʠ ʣʶʙʦʤ . ɺʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʶʪʩʷ ʬʦʨʤʫʣʦʡ 

. 
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ɿʘʤʝʪʠʤ, ʯʪʦ . 

ʇʨʠʤʝʨ. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ . 

ʈʝʰʝʥʠʝ. . 

ʆʪʚʝʪ: . 

ʋʨʘʚʥʝʥʠʝ . 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʘʟʨʝʰʠʤʦ ʧʨʠ ʣʶʙʦʤ . ɺʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʶʪʩʷ ʬʦʨʤʫʣʦʡ 

. 

  

ɿʘʤʝʪʠʤ, ʯʪʦ . 

ʇʨʠʤʝʨ. ʈʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ . 

ʈʝʰʝʥʠʝ.  

ʆʪʚʝʪ: . 

ʌʫʥʢʮʠʠ. ʀʭ ʩʚʦʡʩʪʚʘ ʠ ʛʨʘʬʠʢʠ 

ʂʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ: 
ɻʨʘʬʠʢ ʢʚʘʜʨʘʪʠʯʥʦʡ, ʢʫʙʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. 

ʇʘʨʘʙʦʣʘ. ɻʨʘʬʠʢ ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʫʥʢʮʠʠ  ( ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʘʨʘʙʦʣʫ. ʈʘʩʩʤʦʪʨʠʤ:  

 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ï ʣʶʙʦʝ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ (ʣʶʙʦʝ ʟʥʘʯʝʥʠʝ 

çʠʢʩè). ʂʘʢʫʶ ʙʳ ʪʦʯʢʫ ʥʘ ʦʩʠ  ʤʳ ʥʝ 

ʚʳʙʨʘʣʠ ï ʜʣʷ ʢʘʞʜʦʛʦ çʠʢʩè ʩʫʱʝʩʪʚʫʝʪ 

ʪʦʯʢʘ ʧʘʨʘʙʦʣʳ. ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʵʪʦ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʪʘʢ: . ʆʙʣʘʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʣʶʙʦʡ ʬʫʥʢʮʠʠ ʩʪʘʥʜʘʨʪʥʦ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ  ʠʣʠ . 

ɹʫʢʚʘ  ʦʙʦʟʥʘʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ. 

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʧʝʨʝʤʝʥʥʘʷ 

çʠʛʨʝʢè. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ:  ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, 

ʚʢʣʶʯʘʷ ʥʦʣʴ. ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ʩʪʘʥʜʘʨʪʥʦ ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ  ʠʣʠ . 

ʌʫʥʢʮʠʷ  ʷʚʣʷʝʪʩʷ ʯʸʪʥʦʡ. ɽʩʣʠ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʯʸʪʥʦʡ, ʪʦ ʝʝ ʛʨʘʬʠʢ 

ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ . ɸʥʘʣʠʪʠʯʝʩʢʠ ʯʸʪʥʦʩʪʴ ʬʫʥʢʮʠʠ ʚʳʨʘʞʘʝʪʩʷ 

ʫʩʣʦʚʠʝʤ . ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʣʶʙʫʶ ʬʫʥʢʮʠʶ ʥʘ ʯʸʪʥʦʩʪʴ ʥʫʞʥʦ  ʚʤʝʩʪʦ 

 ʧʦʜʩʪʘʚʠʪʴ ʚ ʫʨʘʚʥʝʥʠʝ . ɺ ʩʣʫʯʘʝ ʩ ʧʘʨʘʙʦʣʦʡ ʧʨʦʚʝʨʢʘ ʚʳʛʣʷʜʠʪ 

ʪʘʢ: , ʟʥʘʯʠʪ, ʬʫʥʢʮʠʷ  ʷʚʣʷʝʪʩʷ ʯʝʪʥʦʡ. 

ʌʫʥʢʮʠʷ  ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʩʚʝʨʭʫ. 

http://www.mathprofi.ru/oblast_opredeleniya.html
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ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ . 

 
ɺʳʧʦʣʥʠʤ ʯʝʨʪʝʞ: 

ʢʚʘʜʨʘʪʠʯʥʦʡ ʬʫʥʢʮʠʠ  ( ) ɼʣʷ 

ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ: 

ɽʩʣʠ , ʪʦ ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ ʥʘʧʨʘʚʣʝʥʳ ʚʚʝʨʭ. 

ɽʩʣʠ , ʪʦ ʚʝʪʚʠ ʧʘʨʘʙʦʣʳ ʥʘʧʨʘʚʣʝʥʳ ʚʥʠʟ.  

ʂʫʙʠʯʝʩʢʘʷ 

ʧʘʨʘʙʦʣʘ 

ʂʫʙʠʯʝʩʢʘʷ 

ʧʘʨʘʙʦʣʘ 

ʟʘʜʘʝʪʩʷ 

ʬʫʥʢʮʠʝʡ . 

ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ  

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ï ʣʶʙʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ:

. 

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ ï ʣʶʙʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ: . 

ʌʫʥʢʮʠʷ  ʷʚʣʷʝʪʩʷ ʥʝʯʸʪʥʦʡ. ɽʩʣʠ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʥʝʯʸʪʥʦʡ, ʪʦ ʝʝ ʛʨʘʬʠʢ 

ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ. ɸʥʘʣʠʪʠʯʝʩʢʠ ʥʝʯʸʪʥʦʩʪʴ ʬʫʥʢʮʠʠ 

ʚʳʨʘʞʘʝʪʩʷ ʫʩʣʦʚʠʝʤ . ɺʳʧʦʣʥʠʤ ʧʨʦʚʝʨʢʫ ʜʣʷ ʢʫʙʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ: , ʟʥʘʯʠʪ, ʬʫʥʢʮʠʷ  ʷʚʣʷʝʪʩʷ ʥʝʯʝʪʥʦʡ. 

ʌʫʥʢʮʠʷ  ʥʝ ʦʛʨʘʥʠʯʝʥʘ. 

 

ɻʨʘʬʠʢ ʣʶʙʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ  ( ) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ ʩʪʘʨʰʝʡ ʩʪʝʧʝʥʠ , ʧʦʵʪʦʤʫ ʛʨʘʬʠʢ ʨʘʟʚʸʨʥʫʪ 

çʥʘʦʙʦʨʦʪè. ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʪʘʢʦʡ ʞʝ ʚʠʜ ʠʤʝʶʪ ʛʨʘʬʠʢʠ ʤʥʦʛʦʯʣʝʥʦʚ 5-ʦʡ, 7-ʦʡ, 9-ʦʡ ʠ 

ʜʨʫʛʠʭ ʥʝʯʝʪʥʳʭ ʩʪʝʧʝʥʝʡ. 

  

  

 ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ  

ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʚʝʪʚʝʡ ʧʘʨʘʙʦʣʳ.  

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ : 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: . 

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ: . 

ʊʦ ʝʩʪʴ, ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚ ʧʝʨʚʦʡ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʯʝʪʚʝʨʪʠ. 

ʌʫʥʢʮʠʷ  ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʩʚʝʨʭʫ. 

 

http://www.mathprofi.ru/oblast_opredeleniya.html
http://www.mathprofi.ru/giperbola_i_parabola.html
http://www.mathprofi.ru/oblast_opredeleniya.html
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ɻʨʘʬʠʢ ʛʠʧʝʨʙʦʣʳ 

. 

ɺʳʧʦʣʥʠʤ ʯʝʨʪʝʞ: 

 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ : 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: . 

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ: . 

ɿʘʧʠʩʴ  ʦʙʦʟʥʘʯʘʝʪ: çʣʶʙʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ, ʠʩʢʣʶʯʘʷ ʥʦʣʴè 

ɺ ʪʦʯʢʝ  ʬʫʥʢʮʠʷ ʪʝʨʧʠʪ ʙʝʩʢʦʥʝʯʥʳʡ ʨʘʟʨʳʚ. 

ʊʘʢʘʷ ʧʨʷʤʘʷ (ʢ ʢʦʪʦʨʦʡ ʙʝʩʢʦʥʝʯʥʦ ʙʣʠʟʢʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʛʨʘʬʠʢ ʢʘʢʦʡ-ʣʠʙʦ ʬʫʥʢʮʠʠ) 

ʥʘʟʳʚʘʝʪʩʷ ʘʩʠʤʧʪʦʪʦʡ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʩʴ  ʷʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʘʩʠʤʧʪʦʪʦʡ ʜʣʷ ʛʨʘʬʠʢʘ ʛʠʧʝʨʙʦʣʳ 

ʧʨʠ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʴ  ʷʚʣʷʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʘʩʠʤʧʪʦʪʦʡ ʜʣʷ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ. 

ʌʫʥʢʮʠʷ  ʷʚʣʷʝʪʩʷ ʥʝʯʸʪʥʦʡ, ʘ, ʟʥʘʯʠʪ, ʛʠʧʝʨʙʦʣʘ ʩʠʤʤʝʪʨʠʯʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ. . 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʚʠʜʘ  ( ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʝ ʚʝʪʚʠ ʛʠʧʝʨʙʦʣʳ. 

ɽʩʣʠ , ʪʦ ʛʠʧʝʨʙʦʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʢʦʦʨʜʠʥʘʪʥʳʭ ʯʝʪʚʝʨʪʷʭ (ʩʤ. 

ʨʠʩʫʥʦʢ ʚʳʰʝ). 

ɽʩʣʠ , ʪʦ ʛʠʧʝʨʙʦʣʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʦ ʚʪʦʨʦʡ ʠ ʯʝʪʚʝʨʪʦʡ ʢʦʦʨʜʠʥʘʪʥʳʭ ʯʝʪʚʝʨʪʷʭ. 

ʆʙʨʘʪʥʘʷ ʬʫʥʢʮʠʷ 
  ɽʩʣʠ ʧʦʤʝʥʷʪʴ ʨʦʣʷʤʠ ʘʨʛʫʤʝʥʪ ʠ ʬʫʥʢʮʠʶ, ʪʦ  x  ʩʪʘʥʝʪ ʬʫʥʢʮʠʝʡ ʦʪ  y. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʛʦʚʦʨʷʪ ʦ ʥʦʚʦʡ ʬʫʥʢʮʠʠ, ʥʘʟʳʚʘʝʤʦʡ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʝʡ. ʇʨʝʜʧʦʣʦʞʠʤ, ʤʳ ʠʤʝʝʤ 

ʬʫʥʢʮʠʶ: 

v = u 2 , 

 ʛʜʝ  u - ʘʨʛʫʤʝʥʪ, a  v - ʬʫʥʢʮʠʷ. ɽʩʣʠ ʧʦʤʝʥʷʪʴ ʠʭ ʨʦʣʷʤʠ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ  u  ʢʘʢ 

ʬʫʥʢʮʠʶ  v : 

 
ɽʩʣʠ ʦʙʦʟʥʘʯʠʪʴ ʘʨʛʫʤʝʥʪ ʚ ʦʙʝʠʭ ʬʫʥʢʮʠʷʭ ʯʝʨʝʟ  x , ʘ ʬʫʥʢʮʠʶ ï ʯʝʨʝʟ   y,  ʪʦ ʤʳ ʠʤʝʝʤ 

ʜʚʝ ʬʫʥʢʮʠʠ: 

 
ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʦʡ. 

 

ʉʪʝʧʝʥʥʳʝ, ʧʦʢʘʟʘʪʝʣʴʥʳʝ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. 
 

ɻʨʘʬʠʢ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ 

ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ  

http://www.mathprofi.ru/oblast_opredeleniya.html
http://www.mathprofi.ru/nepreryvnost_funkcii_i_tochki_razryva.html
http://www.mathprofi.ru/asimptoty_grafika_funkcii.html
http://www.mathprofi.ru/asimptoty_grafika_funkcii.html
http://www.mathprofi.ru/asimptoty_grafika_funkcii.html


23 
 

 ï ʵʪʦ ʠʨʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ: . 

 

 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ  ʧʦʢʘ ʦʩʪʘʚʠʤ ʚ ʧʦʢʦʝ, ʦ 

ʥʸʤ ʧʦʟʞʝ. 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ : 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ:   

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ: . ʕʢʩʧʦʥʝʥʪʘ ï 

ʬʫʥʢʮʠʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ, ʪʦ ʝʩʪʴ ʜʣʷ ʣʶʙʦʛʦ çʠʢʩè 

ʩʧʨʘʚʝʜʣʠʚʦ ʥʝʨʘʚʝʥʩʪʚʦ , ʘ ʩʘʤ ʛʨʘʬʠʢ 

ʵʢʩʧʦʥʝʥʪʳ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʣʦʞʝʥ ʚ ʚʝʨʭʥʝʡ ʧʦʣʫʧʣʦʩʢʦʩʪʠ. 

ʆʩʴ  ʷʚʣʷʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʘʩʠʤʧʪʦʪʦʡ ʜʣʷ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ, 

ʊʘʢʦʡ ʞʝ ʚʠʜ ʠʤʝʝʪ ʣʶʙʘʷ ʧʦʢʘʟʘʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ , ʝʩʣʠ . ʌʫʥʢʮʠʠ 

, ,  ʙʫʜʫʪ ʦʪʣʠʯʘʪʴʩʷ ʪʦʣʴʢʦ ʢʨʫʪʠʟʥʦʡ ʥʘʢʣʦʥʘ ʛʨʘʬʠʢʘ, ʧʨʠʯʝʤ, ʯʝʤ ʙʦʣʴʰʝ 

ʦʩʥʦʚʘʥʠʝ, ʪʝʤ ʢʨʫʯʝ ʙʫʜʝʪ ʛʨʘʬʠʢ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʛʨʘʬʠʢʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʪʦʯʢʫ , ʪʦ ʝʩʪʴ . 

ɻʨʘʬʠʢ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʶ ʩ ʥʘʪʫʨʘʣʴʥʳʤ 

ʣʦʛʘʨʠʬʤʦʤ . 

ɺʳʧʦʣʥʠʤ ʧʦʪʦʯʝʯʥʳʡ ʯʝʨʪʝʞ: 

 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ : 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ:  

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ: . 

ʌʫʥʢʮʠʷ ʥʝ ʦʛʨʘʥʠʯʝʥʘ ʩʚʝʨʭʫ:  ʧʫʩʪʴ ʠ 

ʤʝʜʣʝʥʥʦ, ʥʦ ʚʝʪʢʘ ʣʦʛʘʨʠʬʤʘ ʫʭʦʜʠʪ ʚʚʝʨʭ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʴ  ʷʚʣʷʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦʡ  ʘʩʠʤʧʪʦʪʦʡ ʜʣʷ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ

 ʧʨʠ çʠʢʩè ʩʪʨʝʤʷʱʝʤʩʷ ʢ ʥʫʣʶ ʩʧʨʘʚʘ. 

. 

ʕʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ  ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ  ï ʵʪʦ ʜʚʝ ʚʟʘʠʤʥʦ 

ʦʙʨʘʪʥʳʝ ʬʫʥʢʮʠʠ. 

ɻʨʘʬʠʢʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ  

ɼʘʥʥʘʷ ʣʠʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʠʥʫʩʦʠʜʦʡ. 

ʠʨʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ:  

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ : 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩ ʧʝʨʠʦʜʦʤ . ʇʦʩʤʦʪʨʠʤ ʥʘ ʦʪʨʝʟʦʢ . ʉʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ʥʝʛʦ 

ʙʝʩʢʦʥʝʯʥʦ ʧʦʚʪʦʨʷʝʪʩʷ . 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ: , ʪʦ ʝʩʪʴ ʜʣʷ ʣʶʙʦʛʦ ʟʥʘʯʝʥʠʷ çʠʢʩè ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ 

ʩʠʥʫʩʘ. 

http://www.mathprofi.ru/oblast_opredeleniya.html
http://www.mathprofi.ru/asimptoty_grafika_funkcii.html
http://www.mathprofi.ru/oblast_opredeleniya.html
http://www.mathprofi.ru/asimptoty_grafika_funkcii.html
http://www.mathprofi.ru/oblast_opredeleniya.html


24 
 

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ: . ʌʫʥʢʮʠʷ  ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ: , ʪʦ 

ʝʩʪʴ, ʚʩʝ ʫ . 

ʉʠʥʫʩ ï ʵʪʦ ʬʫʥʢʮʠʷ ʥʝʯʝʪʥʘʷ, ʩʠʥʫʩʦʠʜʘ ʩʠʤʤʝʪʨʠʯʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʠ 

ʩʧʨʘʚʝʜʣʠʚ ʩʣʝʜʫʶʱʠʡ ʬʘʢʪ: . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚ ʚʳʯʠʩʣʝʥʠʷʭ 

ʚʩʪʨʝʪʠʪʩʷ, ʥʘʧʨʠʤʝʨ, , ʪʦ ʤʠʥʫʩ ʪʝʨʷʪʴ ʟʜʝʩʴ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ. ʆʥ 

ʚʳʥʦʩʠʪʩʷ:  

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʷʭ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʩʠʥʫʩʘ: , , . 

ɻʨʘʬʠʢ ʢʦʩʠʥʫʩʘ 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ  

ɻʨʘʬʠʢ ʢʦʩʠʥʫʩʘ ï ʵʪʦ ʪʘ ʞʝ ʩʘʤʘʷ ʩʠʥʫʩʦʠʜʘ, ʩʜʚʠʥʫʪʘʷ ʚʜʦʣʴ ʦʩʠ  ʥʘ  ʚʣʝʚʦ 

ʇʦʵʪʦʤʫ ʧʦʯʪʠ ʚʩʝ ʩʚʦʡʩʪʚʘ ʩʠʥʫʩʘ 

ʩʧʨʘʚʝʜʣʠʚʳ ʠ ʜʣʷ ʢʦʩʠʥʫʩʘ. ɿʘ ʥʝʢʦʪʦʨʳʤ, 

ʥʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ. 

ʂʦʩʠʥʫʩ ï ʵʪʦ ʬʫʥʢʮʠʷ ʯʝʪʥʘʷ, ʝʝ ʛʨʘʬʠʢ 

ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ  , ʠ 

ʩʧʨʘʚʝʜʣʠʚ ʩʣʝʜʫʶʱʠʡ ʬʘʢʪ: 

. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʫʞʥʦ ʟʥʘʪʴ ʠ ʧʦʤʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʢʦʩʠʥʫʩʘ: , , . 

ɻʨʘʬʠʢʠ ʪʘʥʛʝʥʩʘ ʠ ʢʦʪʘʥʛʝʥʩʘ 

ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ  

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ : 

ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩ ʧʝʨʠʦʜʦʤ . ʊʦ 

ʝʩʪʴ, 

ʜʦʩʪʘʪʦʯʥʦ                                                          ʨʘʩʩʤʦʪʨʝʪʴ 

ʦʪʨʝʟʦʢ , ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ʥʝʛʦ ʩʠʪʫʘʮʠʷ ʙʫʜʝʪ 

ʙʝʩʢʦʥʝʯʥʦ ʧʦʚʪʦʨʷʪʴʩʷ. 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ:  ï ʚʩʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʢʨʦʤʝ 

é  , , , é ʠ ʪ. ʜ. ʠʣʠ ʢʦʨʦʪʢʦ: , ʛʜʝ  ï ʣʶʙʦʝ 

ʮʝʣʦʝ ʯʠʩʣʦ. ʄʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ (é -4, -3, -2, -1, 0, 1, 2, 3, 4, é) ʚ ʤʘʪʝʤʘʪʠʢʝ 

ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʦʡ Z. 

ʆʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ: . ʌʫʥʢʮʠʷ  ʥʝ ʦʛʨʘʥʠʯʝʥʘ. 

ʊʘʥʛʝʥʩ ï ʬʫʥʢʮʠʷ ʥʝʯʝʪʥʘʷ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʩʠʥʫʩʦʤ, ʤʠʥʫʩ ʠʟ-ʧʦʜ ʪʘʥʛʝʥʩʘ ʥʝ ʪʝʨʷʝʪʩʷ, ʘ 

ʚʳʥʦʩʠʪʩʷ: . 
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ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʷʭ ʧʦʣʝʟʥʦ ʧʦʤʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ ʪʘʥʛʝʥʩʘ: , , , ʘ ʪʘʢʞʝ ʪʝ 

ʪʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʪʘʥʛʝʥʩʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ɻʨʘʬʠʢ ʢʦʪʘʥʛʝʥʩʘ ï ʵʪʦ ʧʦʯʪʠ ʪʦʪ ʞʝ ʩʘʤʳʡ ʪʘʥʛʝʥʩ, 

ʬʫʥʢʮʠʠ ʩʚʷʟʘʥʳ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ . 

  

ɽʛʦ ʛʨʘʬʠʢ: 

  

 2.. ʉʠʤʤʝʪʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ. 

ʌʫʥʢʮʠʠ ʫ = f(ʭ) ʠ ʫ = -f(ʭ) ʠʤʝʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. ʀʭ ʛʨʘʬʠʢʠ 

ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʆʭ (ʨʠʩ. 1), ʪʘʢ ʢʘʢ ʪʦʯʢʠ (ʭ; f(ʭ)) ʠ (ʭ; -f(ʭ)) ʩʠʤʤʝʪʨʠʯʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʆʭ. ʇʦʵʪʦʤʫ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʫ = -f(ʭ) ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = 

f(ʭ) ʩʠʤʤʝʪʨʠʯʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʆʭ. 

ʇʦʩʪʨʦʠʤ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʫ = -ʭ2 (ʨʠʩ. 2) ʠ ʫ = -log2x (ʨʠʩ. 3). 

                               

ʈʠʩ. 1                                                                      ʈʠʩ. 2 

  

ʌʫʥʢʮʠʠ ʫ = f(ʭ) ʠ ʫ = f(-ʭ) ʠʤʝʶʪ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʠʤʤʝʪʨʠʯʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ 

ʆ. ɻʨʘʬʠʢʠ ʵʪʠʭ ʬʫʥʢʮʠʡ ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʆʫ (ʨʠʩ. 4), ʧʦʵʪʦʤʫ ʛʨʘʬʠʢ 

ʬʫʥʢʮʠʠ    ʫ = f(-ʭ) ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = f(ʭ) ʩʠʤʤʝʪʨʠʯʥʳʤ ʦʪʨʘʞʝʥʠʝʤ 

ʧʦʩʣʝʜʥʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʆʫ. 

ʇʦʩʪʦʠʤ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʫ = 2-ʭ (ʨʠʩ. 5) ʠ ʫ = log2(-x) (ʨʠʩ. 6). 

    

                  ʈʠʩ.3                   ʈʠʩ. 4                                   ʈʠʩ. 5                                ʈʠʩ. 6 

  

ʉʜʚʠʛ ʚʜʦʣʴ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ (ʧʘʨʘʣʣʝʣʴʥʳʡ ʧʝʨʝʥʦʩ). 

ʌʫʥʢʮʠʷ ʫ = f(ʭ-ʘ), ʛʜʝ ʘ Í 0, ʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʚʩʝʭ ʭ, ʪʘʢʠʭ, ʯʪʦ (ʭ-ʘ) ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʣʘʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʫ = f(ʭ), ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʫ = f(ʭ-ʘ) ʧʦʣʫʯʘʝʪʩʷ ʩʜʚʠʛʦʤ ʚʜʦʣʴ ʦʩʠ ʆʭ 

ʥʘ ʚʝʣʠʯʠʥʫ |ʘ| ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = f(ʭ) ʚʧʨʘʚʦ, ʝʩʣʠ ʘ > 0, ʠ ʚʣʝʚʦ, ʝʩʣʠ ʘ < 0. 

ʇʦʩʪʨʦʠʤ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʫ = (ʭ-2)2 (ʨʠʩ. 7), ʫ = log2(ʭ+3) (ʨʠʩ. 8) 

ʠ              ʫ = cos(ʭ+) (ʨʠʩ. 9). 
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ʈʠʩ. 7                          ʈʠʩ. 8                                                                     ʈʠʩ. 9 

  

ʌʫʥʢʮʠʠ ʫ = f(ʭ)+ɺ, ʛʜʝ ɺ Í 0, ʠ ʫ = f(ʭ) ʠʤʝʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. ɻʨʘʬʠʢ 

ʬʫʥʢʮʠʠ ʫ = f(ʭ)+ɺ ʧʦʣʫʯʘʝʪʩʷ ʩʜʚʠʛʦʤ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = f(ʭ) ʚʜʦʣʴ ʦʩʠ ʆʫ ʥʘ ʚʝʣʠʯʠʥʫ 

|ɺ| ʚʚʝʨʭ, ʝʩʣʠ ɺ > 0, ʠ ʚʥʠʟ, ʝʩʣʠ ɺ < 0. 

ʇʦʩʪʨʦʠʤ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʫ = ʭ2-4 (ʨʠʩ. 10), ʫ = log2ʭ-3 (ʨʠʩ. 11) 

ʠ                 ʫ = sinʭ+2 (ʨʠʩ. 12). 

 
ʈʠʩ. 10                                ʈʠʩ. 11                                                              ʈʠʩ. 12 

ʈʘʩʪʷʞʝʥʠʝ ʠ ʩʞʘʪʠʝ ʛʨʘʬʠʢʘ ʚʜʦʣʴ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ. 

ʌʫʥʢʮʠʠ ʫ = f(ʭ) ʠ ʫ = ɺf(ʭ), ʛʜʝ ɺ > 0, ʠʤʝʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. ɻʨʘʬʠʢ 

ʬʫʥʢʮʠʠ ʫ = ɺf(ʭ) ʧʦʣʫʯʘʝʪʩʷ ʨʘʩʪʷʞʝʥʠʝʤ ʚ ɺ ʨʘʟ, ʝʩʣʠ ɺ > 1, ʠ ʩʞʘʪʠʝʤ ʚ  ʨʘʟ, ʝʩʣʠ 0 < 

ɺ < 1, ʚʜʦʣʴ ʦʩʠ ʆʫ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = f(ʭ). 

ɽʩʣʠ ɺ < 0, ʪʦ ɺ = -|ɺ|, ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = ɺf(ʭ) ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʘ 

ʵʪʘʧʘ:     1) ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = |ɺ|f(ʭ) ʧʦ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = f(ʭ); 2) 

ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = -|ɺ|f(ʭ) ʧʦ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = |ɺ|f(ʭ). 

ʇʦʩʪʨʦʠʤ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ ʫ = -2ʭ2 (ʨʠʩ. 13), ʫ = 2sinʭ (ʨʠʩ. 14) ʠ ʫ = cosʭ 

(ʨʠʩ. 13). 

 

ʈʠʩ. 13 

  

ʌʫʥʢʮʠʷ ʫ = f(kx), ʛʜʝ k > 0, ʦʧʨʝʜʝʣʝʥʘ 

ʜʣʷ ʚʩʝʭ ʭ, ʪʘʢʠʭ, ʯʪʦ ʯʠʩʣʦ kx ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʫ = f(x). 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʫ = f(kx) ʧʦʣʫʯʘʝʪʩʷ ʩʞʘʪʠʝʤ ʚ k ʨʘʟ ʢ ʦʩʠ ʆʫ, ʝʩʣʠ k > 1, ʠ ʨʘʩʪʷʞʝʥʠʝʤ 

ʚ  ʨʘʟ ʦʪ ʦʩʠ ʆʫ, ʝʩʣʠ 0 < k < 1, ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = f(x). 

ɽʩʣʠ k < 0, ʪʦ k = -|k|, ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = f(kx) ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʘ 

ʵʪʘʧʘ:       1) ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = f(|k|x) ʧʦ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = f(x); 2) 

ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʫ = f(-|k|x) ʧʦ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = f(|k|x). 

ʇʦʩʪʨʦʠʤ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ y = cos(x) (ʨʠʩ. 14)ʠy = log2(- x) (ʨʠʩ. 15). 
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ʈʠʩ. 14                                                                                              ʈʠʩ. 15 

  

4. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ y = Af(k(x-a))+B ʧʦ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ y = f(x). 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ y = Af(k(x -a))+B ʩʪʨʦʠʪʩʷ ʧʦ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ y = f(x) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʛʨʘʬʠʢʦʚ. ʅʘʧʨʠʤʝʨ, ʪʘʢ: 

y = f(x)   Ÿ   y = f(kx)   Ÿ   y = Af(kx)   Ÿ   y = Af(k(x-a))   Ÿ   y = Af (k(x-a))+B. 

 

ʇʨʝʜʝʣ ʬʫʥʢʮʠʠ 

ʇʦʥʷʪʠʝ ʬʫʥʢʮʠʠ. ʊʝʦʨʠʷ ʧʨʝʜʝʣʦʚ. ʏʠʩʣʦʚʘʷ ʬʫʥʢʮʠʷ ʠ ʝʝ ʛʨʘʬʠʢ 

ʌʫʥʢʮʠʷ - ʵʪʦ ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʦʥʷʪʠʡ ʚ ʤʘʪʝʤʘʪʠʢʝ. ɺ ʦʙʱʝʤ ʩʤʳʩʣʝ ʝʝ ʤʦʞʥʦ 

ʧʦʥʠʤʘʪʴ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʇʫʩʪʴ ʠʤʝʶʪʩʷ ʜʚʘ ʤʥʦʞʝʩʪʚʘ  ʠ , ʠ ʫʢʘʟʘʥʦ ʧʨʘʚʠʣʦ , ʧʦ ʢʦʪʦʨʦʤʫ 

ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ  ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʣʝʤʝʥʪ . ʊʦʛʜʘ 

ʛʦʚʦʨʷʪ, ʯʪʦ ʟʘʜʘʥʦ ʦʪʦʙʨʘʞʝʥʠʝ ʠʣʠ ʬʫʥʢʮʠʷ  ʠʟ  ʚ . ʄʥʦʞʝʩʪʚʦ 

 ʥʘʟʳʚʘʶʪ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ  ʠ ʦʙʦʟʥʘʯʘʶʪ . ʄʥʦʞʝʩʪʚʦ  -

 ʦʙʣʘʩʪʴʶ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ  ʠ ʦʙʦʟʥʘʯʘʶʪ . 

ʏʘʱʝ ʚʩʝʛʦ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ ʠʩʧʦʣʴʟʫʶʪ ʤʘʣʳʝ ʣʘʪʠʥʩʢʠʝ (  ) ʠʣʠ ʛʨʝʯʝʩʢʠʝ 

(  ) ʙʫʢʚʳ. ɿʘʧʠʩʴ :    ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʫʥʢʮʠʷ  ʦʪʦʙʨʘʞʘʝʪ ʤʥʦʞʝʩʪʚʦ  ʚ 

ʤʥʦʞʝʩʪʚʦ . ɼʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ  ʠ  ʠʩʧʦʣʴʟʫʶʪ ʟʘʧʠʩʴ , ʢʦʪʦʨʘʷ 

ʯʠʪʘʝʪʩʷ çʵʣʝʤʝʥʪ  ʝʩʪʴ ʬʫʥʢʮʠʷ  ʦʪ ʵʣʝʤʝʥʪʘ è. 

ɺ ʢʫʨʩʝ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠʟʫʯʘʶʪ ʯʠʩʣʦʚʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤ, ʯʪʦ 

ʦʙʘ ʤʥʦʞʝʩʪʚʘ  ʠ  ʩʦʩʪʦʷʪ ʠʟ ʯʠʩʝʣ, ʪ.ʝ. . ʅʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ 

 ʥʘʟʳʚʘʝʪʩʷ ʘʨʛʫʤʝʥʪʦʤ, ʘ ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ  - ʟʥʘʯʝʥʠʝʤ ʬʫʥʢʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ɻʨʘʬʠʢʦʤ ʬʫʥʢʮʠʠ  ʥʘʟʳʚʘʶʪ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ , 

ʛʜʝ . 

ɿʘʤʝʪʠʤ, ʯʪʦ ʢʘʞʜʘʷ ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʩʠ ʦʨʜʠʥʘʪ, ʪ.ʝ. ʢʘʞʜʘʷ ʧʨʷʤʘʷ  (ʨʠʩ. 

1), ʧʝʨʝʩʝʢʘʝʪ ʝʛʦ ʣʠʙʦ ʚ ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʝ (ʝʩʣʠ ), ʣʠʙʦ ʥʝ ʧʝʨʝʩʝʢʘʝʪ ʚʦʚʩʝ 

(ʝʩʣʠ ). 

 ʈʠʩ. 1. ʀʣʣʶʩʪʨʘʮʠʷ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ 

ʉʧʦʩʦʙʳ ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʠ 

ʆʩʪʘʥʦʚʠʤʩʷ ʪʝʧʝʨʴ ʥʘ ʩʧʦʩʦʙʘʭ 

ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʠ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ - ʪʘʙʣʠʯʥʳʡ. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ, 

ʢʦʛʜʘ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʯʠʩʝʣ . 

ʊʦʛʜʘ ʜʣʷ ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʠ ʧʨʦʱʝ 

 
ʅʘʧʨʠʤʝʨ,  - ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʚ ʫʩʣ. 

ʝʜ.,  - ʧʨʠʙʳʣʴ ʢʦʤʧʘʥʠʠ ʚ ʜʝʥ. ʝʜ. ɼʘʥʥʳʝ ʧʦ 

ʵʪʦʡ ʢʦʤʧʘʥʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ: 

 
ɽʝ ʛʨʘʬʠʢ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʪʘʙʣʠʯʥʳʤ 

ʩʧʦʩʦʙʦʤ 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʠ - ʘʥʘʣʠʪʠʯʝʩʢʠʡ. 

ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʫʢʘʟʳʚʘʶʪ ʬʦʨʤʫʣʫ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʳ ʥʝʨʝʤʝʥʥʳʝ  ʠ . 

ʅʘʧʨʠʤʝʨ,  ʠ ʪ.ʧ. ʌʫʥʢʮʠʷ 

ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʠ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ 

ʬʦʨʤʫʣ (ʨʠʩ. 3): 

 
 ʈʠʩ. 3. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʠʤ 

ʩʧʦʩʦʙʦʤ 

ʊʨʝʪʠʡ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ʬʫʥʢʮʠʠ - ʛʨʘʬʠʯʝʩʢʠʡ, 

ʪ.ʝ. ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʢʘ (ʨʠʩ. 4). ɽʛʦ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ. ʕʪʦ ʤʦʞʝʪ 

ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʪʨʘʝʢʪʦʨʠʷ ʨʘʢʝʪʳ, 

ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤʘ ʠ ʪ.ʧ. 

 

ʈʠʩ. 4. ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʦʡ ʛʨʘʬʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ 

ʇʦʥʷʪʠʷ ʦʙʨʘʪʥʦʡ ʠ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ 

ʅʘʜ ʬʫʥʢʮʠʷʤʠ ʤʦʞʥʦ ʩʦʚʝʨʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: ʩʣʦʞʝʥʠʝ, 

ʫʤʥʦʞʝʥʠʝ ʠ ʪ.ʜ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʦʧʝʨʘʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʦʙʨʘʪʥʦʡ ʠ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʡ. 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʬʫʥʢʮʠʷ  ʩ  ʠ . ʇʨʝʜʧʦʣʦʞʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ, ʯʪʦ 

ʨʘʟʥʳʤ ʟʥʘʯʝʥʠʷʤ  ʦʪʚʝʯʘʶʪ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ : 

. (1) 

ɿʘʤʝʪʠʤ, ʯʪʦ ʥʝ ʢʘʞʜʘʷ ʬʫʥʢʮʠʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʶ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʬʫʥʢʮʠʠ  ʨʘʟʥʳʤ ʯʠʩʣʘʤ  ʠ () ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦ ʯʠʩʣʦ . 

ʀʪʘʢ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (1), ʪʦ ʜʣʷ ʢʘʞʜʦʛʦ  ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʦ 

ʟʥʘʯʝʥʠʝ , ʪʘʢʦʝ, ʯʪʦ . ʊʘʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʥʦʞʝʩʪʚʘ  ʚ ʤʥʦʞʝʩʪʚʦ 

 ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʪʥʳʤ ʢ ʦʪʦʙʨʘʞʝʥʠʶ  ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ : , . ʊ.ʦ., 

ʦʙʨʘʪʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ  ʝʩʪʴ . ʊ.ʢ. ʙʫʢʚʦʡ  ʦʙʦʟʥʘʯʘʶʪ ʘʨʛʫʤʝʥʪ, ʘ 

ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ - ʙʫʢʚʦʡ , ʪʦ ʦʙʨʘʪʥʘʷ ʬʫʥʢʮʠʷ ʟʘʧʠʰʝʪʩʷ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ: 

 
ʇʨʠʤʝʨ: 

ʇʫʩʪʴ . ʋ ʵʪʦʡ ʬʫʥʢʮʠʠ . ʌʦʨʤʘʣʴʥʦ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʪ.ʢ. . ɽʩʣʠ ʞʝ ʧʨʠʥʷʪʴ , ʪʦ ʙʫʜʝʤ ʠʤʝʪʴ . ʄʝʥʷʷ 

ʦʙʦʟʥʘʯʝʥʠʷ, ʧʦʣʫʯʠʤ ʟʘʧʠʩʴ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ ʚ ʚʠʜʝ . ʆʙʨʘʪʥʦʡ ʬʫʥʢʮʠʝʡ ʢ 

 ʙʫʜʝʪ ʬʫʥʢʮʠʷ . ɻʨʘʬʠʢʠ ʵʪʠʭ ʚʟʘʠʤʥʦ ʦʙʨʘʪʥʳʭ ʬʫʥʢʮʠʡ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ. 5. 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʛʨʘʬʠʢʠ ʠʩʭʦʜʥʦʡ ʬʫʥʢʮʠʠ  ʠ ʦʙʨʘʪʥʦʡ  ʚʩʝʛʜʘ 

ʩʠʤʤʝʪʨʠʯʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ çʙʠʩʩʝʢʪʨʠʩʳè 1-ʡ ʠ 3-ʡ ʢʦʦʨʜʠʥʘʪʥʳʭ ʯʝʪʚʝʨʪʝʡ, ʪ.ʝ. 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʷʤʦʡ  (ʩʤ. ʨʠʩ. 5). 

ɼʨʫʛʦʡ ʚʘʞʥʦʡ ʦʧʝʨʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʝ 

ʬʫʥʢʮʠʠ:  ʩ , ;  ʩ , . ʊʦʛʜʘ ʩʭʝʤʘ: 

 
ʦʧʨʝʜʝʣʷʝʪ ʥʦʚʫʶ ʬʫʥʢʮʠʶ ʩ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ  ʠ ʦʙʣʘʩʪʴʶ ʟʥʘʯʝʥʠʡ . ʕʪʘ ʥʦʚʘʷ 

ʬʫʥʢʮʠʷ ʦʙʦʟʥʘʯʘʝʪʩʷ 

 
ʠ ʥʘʟʳʚʘʝʪʩʷ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʝʡ. ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʵʪʦʡ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ 

ʫʯʘʩʪʚʦʚʘʣʠ ʜʚʝ ʬʫʥʢʮʠʠ  ʠ . ʇʦʵʪʦʤʫ ʜʘʥʥʫʶ ʩʣʦʞʥʫʶ ʬʫʥʢʮʠʶ ʥʘʟʳʚʘʶʪ ʢʦʤʧʦʟʠʮʠʝʡ 

ʜʚʫʭ ʬʫʥʢʮʠʡ  ʠ . 

  ʈʠʩ. 5. 

ɻʨʘʬʠʢʠ ʚʟʘʠʤʥʦ ʦʙʨʘʪʥʳʭ ʬʫʥʢʮʠʡ  ʠ  (ʩʣʝʚʘ), ʠ  (ʩʧʨʘʚʘ) 

ʅʘʧʨʠʤʝʨ, ʢʦʤʧʦʟʠʮʠʷ ʜʚʫʭ ʬʫʥʢʮʠʡ  ʠ  ʦʧʨʝʜʝʣʷʝʪ ʩʣʦʞʥʫʶ 

ʬʫʥʢʮʠʶ . ɽʝ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʥʝʨʘʚʝʥʩʪʚʘ , ʪ.ʝ. . 

ʕʣʝʤʝʥʪʘʨʥʳʝ ʬʫʥʢʮʠʠ 

ɺ ʨʘʤʢʘʭ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

1) ʉʪʝʧʝʥʥʳʝ ʬʫʥʢʮʠʠ , 

ʛʜʝ ʘ - ʣʶʙʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʧʦʩʪʦʷʥʥʦʝ ʯʠʩʣʦ (ʨʠʩ. 6). ʆʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʩʯʠʪʘʝʪʩʷ 

ʧʨʦʤʝʞʫʪʦʢ . ʆʜʥʘʢʦ, ʝʩʣʠ ʘ - ʥʘʪʫʨʘʣʴʥʦʝ ʯʠʩʣʦ, ʪʦ . 

 ʈʠʩ. 6. ɻʨʘʬʠʢʠ ʩʪʝʧʝʥʥʳʭ ʬʫʥʢʮʠʡ 

2) ʇʦʢʘʟʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ , ʛʜʝ  (ʨʠʩ. 7). 

3) ʃʦʛʘʨʠʬʤʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ , ʛʜʝ  (ʨʠʩ. 7). 
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ʈʠʩ. 7. ɻʨʘʬʠʢʠ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

4) ʊʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (ʨʠʩ. 8) . 

 ʈʠʩ. 8. ɻʨʘʬʠʢʠ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

5) ʆʙʨʘʪʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (ʨʠʩ. 

9) . ɼʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʬʫʥʢʮʠʡ -

 , ʜʣʷ ʦʩʪʘʣʴʥʳʭ - . 

 ʈʠʩ. 9. ɻʨʘʬʠʢʠ ʦʙʨʘʪʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʝʨʝʯʠʩʣʝʥʳ. ʋʢʘʞʝʤ ʪʝʧʝʨʴ ʜʦʧʫʩʪʠʤʳʝ ʜʝʡʩʪʚʠʷ ʥʘʜ ʥʠʤʠ: 

1) ʚʩʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ:  ; 

2) ʧʦʩʪʨʦʝʥʠʝ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʕʣʝʤʝʥʪʘʨʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʥʘʟʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʠʟ ʥʠʭ ʩ ʧʦʤʦʱʴʶ ʜʦʧʫʩʪʠʤʳʭ ʜʝʡʩʪʚʠʡ. 

ʅʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ,  ʠ ʪ.ʧ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʫʢʘʟʘʥʥʳʭ ʧʨʠʤʝʨʘʭ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʆɼɿ ʠʣʠ 

ʯʘʩʪʴ ʆɼɿ. 

 

ʌʦʨʤʫʣʳ ʧʨʦʛʨʝʩʩʠʡ 
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ʇʦʥʷʪʠʷ "ʧʨʠʨʘʱʝʥʠʝ ʬʫʥʢʮʠʠ" ʠ "ʧʨʠʨʘʱʝʥʠʝ ʘʨʛʫʤʝʥʪʘ" 

ɼʦʧʫʩʪʠʤ, ʭ ï ʥʝʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ, ʢʦʪʦʨʘʷ ʣʝʞʠʪ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ 

ʭ0. ʇʨʠʨʘʱʝʥʠʝʤ ʘʨʛʫʤʝʥʪʘ ʚ ʪʦʯʢʝ ʭ0 ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʭ-ʭ0. ʆʙʦʟʥʘʯʘʝʪʩʷ ʧʨʠʨʘʱʝʥʠʝ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: æʭ. 

¶ æʭ=ʭ-ʭ0. 

ʀʥʦʛʜʘ ʵʪʫ ʚʝʣʠʯʠʥʫ ʝʱʝ ʥʘʟʳʚʘʶʪ ʧʨʠʨʘʱʝʥʠʝʤ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʚ ʪʦʯʢʝ ʭ0. ʀʟ 

ʬʦʨʤʫʣʳ ʩʣʝʜʫʝʪ: ʭ = ʭ0+æʭ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʛʦʚʦʨʷʪ, ʯʪʦ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʭ0, ʧʦʣʫʯʠʣʦ ʧʨʠʨʘʱʝʥʠʝ æʭ. 

ɽʩʣʠ ʤʳ ʠʟʤʝʥʷʝʤ ʘʨʛʫʤʝʥʪ, ʪʦ ʠ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʪʦʞʝ ʙʫʜʝʪ ʠʟʤʝʥʷʪʴʩʷ. 

¶ f(x) ï f(x0) = f(x0 + æʭ) ï f(x0). 

ʇʨʠʨʘʱʝʥʠʝʤ ʬʫʥʢʮʠʠ f ʚ ʪʦʯʢʝ x0, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʠʨʘʱʝʥʠʶ æʭ ʥʘʟʳʚʘʝʪʩʷ 

ʨʘʟʥʦʩʪʴ f(x0 + æʭ) ï f(x0). ʇʨʠʨʘʱʝʥʠʝ ʬʫʥʢʮʠʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ æf. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʝʤ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ: 

¶ æf= f(x0 +æx) ï f(x0). 

ʀʥʦʛʜʘ, æf ʝʱʝ ʥʘʟʳʚʘʶʪ ʧʨʠʨʘʱʝʥʠʝʤ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ æʫ, ʝʩʣʠ ʬʫʥʢʮʠʷ ʙʳʣʘ, ʢ ʧʨʠʤʝʨʫ, ʫ=f(x). 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʠʨʘʱʝʥʠʷ  

ʇʦʩʤʦʪʨʠʪʝ ʥʘ ʩʣʝʜʫʶʱʠʡ ʨʠʩʫʥʦʢ. 

 

ʂʘʢ ʚʠʜʠʪʝ, ʧʨʠʨʘʱʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʦʨʜʠʥʘʪʳ ʠ ʘʙʩʮʠʩʩʳ ʪʦʯʢʠ. 

ɸ ʦʪʥʦʰʝʥʠʝ ʧʨʠʨʘʱʝʥʠʷ ʬʫʥʢʮʠʠ ʢ 

ʧʨʠʨʘʱʝʥʠʶ ʘʨʛʫʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪ ʫʛʦʣ 

ʥʘʢʣʦʥʘ  ʩʝʢʫʱʝʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ 

ʥʘʯʘʣʴʥʦʝ ʠ ʢʦʥʝʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ. 

ɸʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ 

1. ʅʘʡʪʠ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ. ɺʳʜʝʣʠʪʴ ʦʩʦʙʳʝ ʪʦʯʢʠ (ʪʦʯʢʠ ʨʘʟʨʳʚʘ). 

2. ʇʨʦʚʝʨʠʪʴ ʥʘʣʠʯʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʘʩʠʤʧʪʦʪ ʚ ʪʦʯʢʘʭ ʨʘʟʨʳʚʘ ʠ ʥʘ ʛʨʘʥʠʮʘʭ ʦʙʣʘʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ. 

3. ʅʘʡʪʠ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ. 

4. ʋʩʪʘʥʦʚʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʬʫʥʢʮʠʷ ʯʸʪʥʦʡ ʠʣʠ ʥʝʯʸʪʥʦʡ. 

5. ʆʧʨʝʜʝʣʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʬʫʥʢʮʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʠʣʠ ʥʝʪ (ʪʦʣʴʢʦ ʜʣʷ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ). 

6. ʅʘʡʪʠ ʪʦʯʢʠ ʵʢʩʪʨʝʤʫʤʘ ʠ ʠʥʪʝʨʚʘʣʳ ʤʦʥʦʪʦʥʥʦʩʪʠ. 

7. ʅʘʡʪʠ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ ʠ ʠʥʪʝʨʚʘʣʳ ʚʳʧʫʢʣʦʩʪʠ-ʚʦʛʥʫʪʦʩʪʠ. 

8. ʅʘʡʪʠ ʥʘʢʣʦʥʥʳʝ ʘʩʠʤʧʪʦʪʳ. ʀʩʩʣʝʜʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

9. ɺʳʙʨʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʦʯʢʠ ʠ ʚʳʯʠʩʣʠʪʴ ʠʭ ʢʦʦʨʜʠʥʘʪʳ. 


