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ʉʦʩʪʘʚʠʣʘ (ʨʘʟʨʘʙʦʪʘʣʘ) ʉʪʝʧʘʥʦʚʘ ʀ.ʌ., ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ  

ʬʠʟʠʢʦ ï ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ ï ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ  

ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʢʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʠ 

ʫʧʨʘʞʥʝʥʠʷ ʧʦ ʪʝʤʘʤ çʇʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠè,  çʇʨʘʚʠʣʘ ʠ ʬʦʨʤʫʣʳ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷè, çɼʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ ʠ ʝʛʦ ʧʨʠʣʦʞʝʥʠʷè, 

çɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡè, çʇʨʠʣʦʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʥʦʡ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʫʥʢʮʠʡ ʠ ʧʦʩʪʨʦʝʥʠʶ ʛʨʘʬʠʢʦʚè, 

çʇʨʠʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ ʥʘʭʦʞʜʝʥʠʝ ʥʘʠʙʦʣʴʰʝʛʦ ʠ 

ʥʘʠʤʝʥʴʰʝʛʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠè  ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʢʘè, ʟʘʜʘʯʠ ʜʣʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ, ʚʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ.  

ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, 

ʚʝʜʫʱʠʤʠ ʜʠʩʮʠʧʣʠʥʫ çʄʘʪʝʤʘʪʠʢʘè, ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʜʠʩʮʠʧʣʠʥ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʠ ʝʝ ʧʨʠʣʦʞʝʥʠʷ. 
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ɺʚʝʜʝʥʠʝ 

 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ï ʨʘʟʜʝʣ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚ 

ʢʦʪʦʨʦʤ ʠʟʫʯʘʶʪʩʷ ʧʦʥʷʪʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʠ ʩʧʦʩʦʙʳ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʫʥʢʮʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʠʩʯʠʩʣʝʥʠʷ ʩʚʷʟʘʥʦ ʩ ʠʤʝʥʘʤʠ ʀʩʘʘʢʘ ʅʴʶʪʦʥʘ ʠ ɻʦʪʬʨʠʜʘ ʃʝʡʙʥʠʮʘ. 

ʀʤʝʥʥʦ ʦʥʠ ʯʸʪʢʦ ʩʬʦʨʤʠʨʦʚʘʣʠ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʫʢʘʟʘʣʠ ʥʘ 

ʚʟʘʠʤʦʦʙʨʘʪʥʳʡ ʭʘʨʘʢʪʝʨ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. ʉʦʟʜʘʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ (ʚʤʝʩʪʝ ʩ ʠʥʪʝʛʨʘʣʴʥʳʤ) ʦʪʢʨʳʣʦ ʥʦʚʫʶ 

ʵʧʦʭʫ ʚ ʨʘʟʚʠʪʠʠ ʤʘʪʝʤʘʪʠʢʠ. ʉ ʵʪʠʤ ʩʚʷʟʘʥʳ ʪʘʢʠʝ ʜʠʩʮʠʧʣʠʥʳ ʢʘʢ ʪʝʦʨʠʷ 

ʨʷʜʦʚ, ʪʝʦʨʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. ʄʝʪʦʜʳ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʚʦ ʚʩʝʭ ʨʘʟʜʝʣʘʭ ʤʘʪʝʤʘʪʠʢʠ. 

ʆʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʥʘʫʢʘʭ ʠ ʪʝʭʥʠʢʝ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʘʢʠʭ ʚʘʞʥʝʡʰʠʭ 

ʧʦʥʷʪʠʷʭ ʤʘʪʝʤʘʪʠʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʠ ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʝʜʤʝʪ ʚʚʝʜʝʥʠʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ (ʯʠʩʣʦʚʘʷ 

ʧʨʷʤʘʷ), ʬʫʥʢʮʠʷ, ʛʨʘʥʠʮʘ, ʥʝʧʨʝʨʳʚʥʦʩʪʴ. ɺʩʝ ʵʪʠ ʧʦʥʷʪʠʷ ʧʦʣʫʯʠʣʠ 

ʩʦʚʨʝʤʝʥʥʫʶ ʪʨʘʢʪʦʚʢʫ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʠʟʫʯʝʥʠʠ 

ʬʫʥʢʮʠʠ ʚ ʤʘʣʦʤ. ʊʦʯʥʝʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʜʘʝʪ ʘʧʧʘʨʘʪ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʡ, ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʡ ʦʢʨʝʩʪʥʦʩʪʠ 

ʢʘʞʜʦʡ ʪʦʯʢʠ ʙʣʠʟʢʘ ʢ ʧʦʚʝʜʝʥʠʶ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ ʠʣʠ ʤʥʦʛʦʯʣʝʥʘ. ʊʘʢʠʤ 

ʘʧʧʘʨʘʪʦʤ ʩʣʫʞʘʪ ʮʝʥʪʨʘʣʴʥʳʝ ʧʦʥʷʪʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʠʩʯʠʩʣʝʥʠʷ: ʧʨʦʠʟʚʦʜʥʘʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣ. 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ ʙʳʣʦ ʩʦʟʜʘʥʦ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭ ʟʘʜʘʯ: 

ï ʦ ʨʘʟʳʩʢʘʥʠʠ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʧʨʦʠʟʚʦʣʴʥʦʡ ʣʠʥʠʠ (ɻ. ʃʝʡʙʥʠʮ); 

ï ʦ ʨʘʟʳʩʢʘʥʠʠ ʩʢʦʨʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʟʘʢʦʥʝ ʜʚʠʞʝʥʠʷ (ʀ. 

ʅʴʶʪʦʥ). 
  

https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9D%D1%8C%D1%8E%D1%82%D0%BE%D0%BD,_%D0%98%D1%81%D0%B0%D0%B0%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B9%D0%B1%D0%BD%D0%B8%D1%86,_%D0%93%D0%BE%D1%82%D1%84%D1%80%D0%B8%D0%B4_%D0%92%D0%B8%D0%BB%D1%8C%D0%B3%D0%B5%D0%BB%D1%8C%D0%BC
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%84%D1%84%D0%B5%D1%80%D0%B5%D0%BD%D1%86%D0%B8%D0%B0%D0%BB_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
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1 ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ  

 

1.1 ʆʙʱʠʝ ʧʦʥʷʪʠʷ 

 

ʇʫʩʪʴ ʜʘʥʘ ʬʫʥʢʮʠʷ ʫ = f (ʭ). ʆʙʦʟʥʘʯʠʤ ʭ0 ï ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʘʨʛʫʤʝʥʪʘ, ʭ - ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ. ʊʦʛʜʘ ʫ0 = f (ʭ0) -   ʥʘʯʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ  ʬʫʥʢʮʠʠ, ʫ = f(ʭ) ïʢʦʥʝʯʥʦʝ  ʟʥʘʯʝʥʠʝ  ʬʫʥʢʮʠʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʢʦʥʝʯʥʳʤ ʠ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ 

ʘʨʛʫʤʝʥʪʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʨʘʱʝʥʠʝʤ ʘʨʛʫʤʝʥʪʘ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ȹʭ; ʨʘʟʥʦʩʪʴ 

ʤʝʞʜʫ ʢʦʥʝʯʥʳʤ ʠ ʥʘʯʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʬʫʥʢʮʠʠ ʥʘʟʳʚʘʝʪʩʷ 

ʧʨʠʨʘʱʝʥʠʝʤ ʬʫʥʢʮʠʠ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ȹʫ, ʪʦ ʝʩʪʴ ȹʭ = ʭ-ʭ0, ȹʫ = ʫ - ʫ0 ʠʣʠ 

ȹf(x) = f (x) - f(x0). 

ʈʘʩʩʤʦʪʨʠʤ ʦʪʥʦʰʝʥʠʝ  
̔

̖
. ʕʪʦ ʦʪʥʦʰʝʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʚʦ ʩʢʦʣʴʢʦ ʨʘʟ 

ʥʘ ʜʘʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ (ʭ0; ʭ) ʧʨʠʨʘʱʝʥʠʝ ʬʫʥʢʮʠʠ ʫ ʙʦʣʴʰʝ ʧʨʠʨʘʱʝʥʠʷ 

ʘʨʛʫʤʝʥʪʘ ʭ; ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʥʦ ʜʘʝʪ ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ 

ʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʨʛʫʤʝʥʪʘ ʭ. ʏʝʤ ʤʝʥʴʰʝ ʙʫʜʝʪ ȹʭ, ʪʝʤ ʣʫʯʰʝ ʙʫʜʝʪ 

ʦʪʥʦʰʝʥʠʝ 
̔

̖
 ʦʧʠʩʳʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʬʫʥʢʮʠʠ ʫ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʪʦʯʢʠ ʭ0.  

 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʨʘʱʝʥʠʷ ʬʫʥʢʮʠʠ ʠ ʘʨʛʫʤʝʥʪʘ 

ʇʝʨʝʭʦʜʷ ʢ ʧʨʝʜʝʣʫ ʧʨʠ ȹʭ Ÿ 0 (ʧʨʠ ʵʪʦʤ ʚ ʩʠʣʫ ʥʝʧʨʝʨʳʚʥʦʩʪʠ 

ʬʫʥʢʮʠʠ ʫ ʧʨʠʨʘʱʝʥʠʝ ȹʫ ʪʘʢʞʝ ʙʫʜʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ) ʠ ʧʨʝʜʧʦʣʘʛʘʷ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʝʜʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ʠʤʝʝʪ ʩʤʳʩʣ, ʧʦʣʫʯʠʤ ʚʝʣʠʯʠʥʫ 

ÌÉÍ̖ O  
̔

̖
, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʧʦʚʝʜʝʥʠʝ ʬʫʥʢʮʠʠ ʚ ʩʘʤʦʡ ʪʦʯʢʝ ʭ0. ʕʪʦʪ 

ʧʨʝʜʝʣ ʠ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ.     ʇʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ ʫ = f (ʭ)  ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʜʝʣ  

 ʦʪʥʦʰʝʥʠʷ ʧʨʠʨʘʱʝʥʠʷ ʬʫʥʢʮʠʠ ʢ ʧʨʠʨʘʱʝʥʠʶ ʘʨʛʫʤʝʥʪʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʧʨʠʨʘʱʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ: 

 

  Ù ὰὭάЎᴼ
Ў

Ў
. (1) 

 

 
ʈʠʩʫʥʦʢ 2 - ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʩ ʩʝʢʫʱʝʡ ʠ ʢʘʩʘʪʝʣʴʥʦʡ 
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ɼʝʡʩʪʚʠʝ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘʟʳʚʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ. 

ʈʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ, ʠʟʫʯʘʶʱʠʡ ʧʨʦʠʟʚʦʜʥʳʝ, ʥʘʟʳʚʘʝʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʠʩʯʠʩʣʝʥʠʝʤ. 

 

 

1.2 ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ 

 

ʆʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʳʡ ʩʤʳʩʣ ʧʦʣʫʯʘʝʪ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʫ = f (ʭ), 

ʝʩʣʠ ʧʦʜ ʘʨʛʫʤʝʥʪʦʤ ʧʦʥʠʤʘʪʴ ʚʨʝʤʷ t, ʘ ʧʦʜ ʬʫʥʢʮʠʝʡ ʧʦʥʠʤʘʪʴ 

ʧʨʦʡʜʝʥʥʳʡ ʧʫʪʴ S (S(t) = f(t)). ʊʦʛʜʘ ʦʪʥʦʰʝʥʠʝ   ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʨʝʜʥʶʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʝʣʘ ʟʘ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ (t0; t), ʘ ʧʨʝʜʝʣ 

ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ  ὛÔ ὰὭάЎᴼ
Ў

Ў
 ʝʩʪʴ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ S(t) ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0, ʪʦ ʝʩʪʴ ʠʩʪʠʥʥʘʷ (ʤʛʥʦʚʝʥʥʘʷ) ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʬʫʥʢʮʠʠ S(t) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t0.  

 

 

1.3 ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ 

 

ʀʟ ʛʨʘʬʠʢʘ (ʨʠʩʫʥʦʢ 2) ʚʠʜʥʦ, ʯʪʦ 
̔

̖
  = tg •. ʧʨʠ ЎὼO πᵼ • ŬO ᵼ 

tg •Ÿ tg ‌ᵼ  Ù ὰὭάЎᴼ
Ў

Ў
 = tg ‌. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  tg ‌   Ù =  Æ(x0), ʛʜʝ tg ‌ ʝʩʪʴ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʢʨʠʚʦʡ ʫ =  f (ʭ) ʚ ʪʦʯʢʝ ʭ0. 

 

 

1.4 ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ 

 

ʇʫʩʪʴ ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ʫ = f (ʭ) ʦʧʠʩʳʚʘʝʪ, ʥʘʧʨʠʤʝʨ, 

ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʫʤʤʘʨʥʳʭ ʟʘʪʨʘʪ) ʫ ʦʪ ʦʙʲʝʤʘ ʭ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɽʩʣʠ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʚʝʣʠʯʠʪʩʷ ʩ ʭ0 ʜʦ ʭ, ʪ.ʝ 

ʥʘ Ўὼ ʝʜʠʥʠʮ, ʪʦ ʠʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʟʨʘʩʪʫʪ ʥʘ ȹʫ = ʫ - ʫ0. ʆʪʥʦʰʝʥʠʝ  
̔

̖
 ʜʘʝʪ ʩʨʝʜʥʝʝ ʧʨʠʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ Ўὼ ʝʜʠʥʠʮ ʩ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʭ0 ʝʜʠʥʠʮ. 

ʇʨʝʜʝʣ ʦʪʥʦʰʝʥʠʷ  
̔

̖
 ʧʨʠ ʫʩʣʦʚʠʠ ЎὼO π, ʪ. ʝ.  Ù ὰὭάЎᴼ

Ў

Ў
 ʜʘʝʪ 

ʥʘʤ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʨʝʜʝʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʤʘʣʫʶ ʝʜʠʥʠʮʫ Ўὼ. 
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2 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ 

 

ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ï ʵʪʦ ʜʝʡʩʪʚʠʝ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ 

(ʩʤ. ʧʫʥʢʪ 1.1). 

 

2.1 ʇʨʘʚʠʣʘ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ 

 

ʘ) ό ὺ ό ὺ    - ʧʨʦʠʟʚʦʜʥʘʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʳ ʬʫʥʢʮʠʡ 

(ʧʨʘʚʠʣʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʩʣʘʛʘʝʤʳʭ); 

ʙ) ὧ=0 ï ʧʨʦʠʟʚʦʜʥʘʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʳ; 

ʚ) όϽὺ όϽὺ όϽὺ   - ʧʨʦʠʟʚʦʜʥʘʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʬʫʥʢʮʠʡ;                             

ʛ) ὧό ὧϽό - ʧʦʩʪʦʷʥʥʳʡ ʤʥʦʞʠʪʝʣʴ ʚʳʥʦʩʠʪʩʷ ʟʘ ʟʥʘʢ 

ʧʨʦʠʟʚʦʜʥʦʡ; 

ʜ)    
  
      - ʧʨʦʠʟʚʦʜʥʘʷ ʯʘʩʪʥʦʛʦ ʬʫʥʢʮʠʡ; 

ʝ) f ǋ (u(x)) = f ǋ(u) Āuǋ (x) ï ʧʨʦʠʟʚʦʜʥʘʷ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ. 

 

 

2.2 ʌʦʨʤʫʣʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ 

 

1) x'=1                                        2) (kx+b)'=k 

3) ὼ ὲϽὼ                        4) Ѝὼ' = 
Ѝ

 

5)  = -                                    6) ίὭὲ ὼ ὧέί ὼ 

7) ὧέί ὼ = - sin x                          8) ὸὫ ὼ  =  

9) ὧὸὫ ὼ                      10)Ὡ =Ὡ 

11)ὥ =ὥ Ͻὰὲ ὥ                         12)ὰὲ ὼ  =  

13) ὰέὫὼ = 
Ͻ 

                       14) ὥὶὧίὭὲ ὼ
Ѝ

 

15)ὥὶὧὧέί ὼ = - 
Ѝ

              16) ὥὶὧὸὫ ὼ =  

17)ὥὶὧὧὸὫ ὼ = -  
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2.3 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʬʫʥʢʮʠʡ 

 

ʅʘʡʜʠʪʝ  ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʡ: 

ʇʨʠʤʝʨ 1.  ʫ= 2. 

ʈʝʰʝʥʠʝ. ʫ' = 2' = 0 (ʧʨʘʚʠʣʦ 2). 

ʇʨʠʤʝʨ 2.  ʫ = - . 

ʈʝʰʝʥʠʝ. ʫ' = (   )' = 0 (ʧʨʘʚʠʣʦ 2). 

ʇʨʠʤʝʨ 3.    ʫ = 2ʭ. 

ʈʝʰʝʥʠʝ. ʫ' = (2ʭ)' =2ʭ' =2Ā1 =2 (ʧʨʘʚʠʣʦ4, ʧʨʘʚʠʣʦ2). 

ʇʨʠʤʝʨ 4.   ʫ= 2ʭ ï 3; 

ʈʝʰʝʥʠʝ. ʫ' = (2ʭ-3)' = (2ʭ)' ï 3' = 2 -0 = 2  

ʠʣʠ ʧʦ ʬʦʨʤʫʣʝ ˉ 2 ʫ' = (2ʭ-3)' = 2. 

ʇʨʠʤʝʨ 5.   ʫ = 
̖
; 

ʈʝʰʝʥʠʝ. ʫ' = ( 
̖
 )' = 3/2 (ʧʨʘʚʠʣʦ 2, ʬʦʨʤʫʣʘ 1 ʠʣʠ ʬʦʨʤʫʣʘ 2) 

ʠʣʠ ʫ' = ( 
̖
 )' =  

̖
 Ŀ ʭ' =    Ŀ1 =   . 

ʇʨʠʤʝʨ 6.   ʫ = ʭ
2
; 

ʈʝʰʝʥʠʝ. ʫ' = (ʭ
2
)' = 2ʭ (ʬʦʨʤʫʣʘ 3 ʧʨʠ n =2). 

ʇʨʠʤʝʨ 7.   ʫ = ʭ
3
. 

ʈʝʰʝʥʠʝ. ʫ' = (ʭ
3
)' = 3ʭ

2 
(ʬʦʨʤʫʣʘ 3 ʧʨʠ n =3). 

ʇʨʠʤʝʨ 8.   ʫ = 
̖

. 

ʈʝʰʝʥʠʝ. ʫË = ( 
̖

 )Ë = 3 ( 
̖

 )Ë = 3Ŀ (ʭ 
-2
)' =3 Ŀ ( - 2ʭ)

-3
 = - 6ʭ

-3
  (ʬʦʨʤʫʣʘ 3 

ʧʨʠ n = - 2). 

ʇʨʠʤʝʨ 9.  ʫ = 
Ѝ̖

. 

ʈʝʰʝʥʠʝ.  ʫË = (
Ѝ̖

 )Ë =  Ŀ(
Ѝ̖

 )Ë  =  Ŀ (  ̖)Ë =  Ŀ ( -  ) Ŀ  ̖      = -     

 ̖   =  -   
Ѝ̖

 = -  
Ѝ̖

 (ʬʦʨʤʫʣʘ 3 ʧʨʠ n = - 1/2). 

ʇʨʠʤʝʨ 10.  ʫ = 
Ѝ̖

. 

ʈʝʰʝʥʠʝ. ʫË = (
Ѝ̖
.)Ë = τ  

Ѝ̖
 )Ë = 4 Ŀ (  ̖)Ë = 4 Ŀ ( -  ) Ŀ   ̖     =  

 = -  Ŀ ̖   = - 
Ѝ̖

 (ʬʦʨʤʫʣʘ 3 ʧʨʠ n = - 1/3). 

ʇʨʠʤʝʨ 11.  ʫ = 
Ѝ̖

 

ʈʝʰʝʥʠʝ. ʫË =  
Ѝ̖

 )Ë = (  ̖)Ë = ( -  ) Ŀ  ̖      = -      ̖     =  -   
Ѝ̖

  

= - 
Ѝ̖

 (ʬʦʨʤʫʣʘ 3 ʧʨʠ n = - 3/2). 

ʇʨʠʤʝʨ 12.  ʫ = 
Ѝ̖

 

ʈʝʰʝʥʠʝ. ʫË = (
Ѝ̖
)Ë = 5Ŀ (  ̖)Ë = 5Ŀ (-  ) Ŀ  ̖      = - 3 Ŀ  ̖  = -  

Ѝ̖
 

(ʬʦʨʤʫʣʘ 3 ʧʨʠ n = - 3/5). 

ʇʨʠʤʝʨ 13.  ʫ = 3ʭ
7
 + 5ʭ

5
 - 2ʭ

3
 + 4ʭ - 6. 
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ʈʝʰʝʥʠʝ. ʫË = (3ʭ
7
 + 5ʭ

5
 - 2ʭ

3
 + 4ʭ -6)Ë = ( 3ʭ

7
 )Ë + (5ʭ

5
 )Ë - (2ʭ

3
 )Ë + (4ʭ)Ë - 

6Ë =  3(ʭ
7
 )Ë+ 5(ʭ

5
 )Ë - 2(ʭ

3
 )Ë + 4ʭË - 0 = 3Ŀ 7ʭ

6
  + 5 Ŀ 5ʭ

4
   - 2Ŀ 3ʭ

2
 + 4Ŀ 1 =   21ʭ

6
 + 

25ʭ
4
 - 6ʭ

2
 + 4. 

ʇʨʠʤʝʨ 14.    ʫ = 2sinx - 3cosx + 4tgx - 5; 

ʈʝʰʝʥʠʝ. ʫ' = (2sinx)' - (3cosx)' + (4tgx)'  - 5' = 2cosx -3 (-sinx) +   - 

0 = 2cosx + 3sinx +  + 
 

  (ʧʨʘʚʠʣʦ1, ʬʦʨʤʫʣʳ 6,7,8,ʧʨʘʚʠʣʦ 2). 

ʇʨʠʤʝʨ 15.   ʫ = 3 Ѝ̖  + 2lnx; 

ʈʝʰʝʥʠʝ. ʫ' = (3 Ѝ̖  + 2lnx)' = (3 Ѝ̖  )' + (2lnx)' = 3 Ѝ̖  )' + 2(lnx)'  = 
Ѝ̖

 + 

  (ʧʨʘʚʠʣʦ 1, ʬʦʨʤʫʣʳ 4,12). 

ʇʨʠʤʝʨ 16. 

1)        f(x) =  x;arccos 3- xarcsin5  ʚʳʯʠʩʣʠʪʴ   f ' );2/3(   

 2) f(x)= 3  x;arcctg 2 -arctgx   ʚʳʯʠʩʣʠʪʴ    f ' (2). 

ʈʝʰʝʥʠʝ. 

1)   f '(x) = (5arcsin x - 3 arccosx)Ë  = = (5arcsin x)Ë  - (3 arccosx)Ë  = 5 (arcsin x)Ë  - 

3 ( arccosx)Ë  =   ;
ʭ-1

8
=

ʭ-1

3
+

ʭ-1

5
222

 

  f ' .16=
3/4-1

8
=)

2

3
(               

                                               

2)   f ' (x) = (3arctg x - 2arcctgx) Ë = (3arctg x)Ë - (2arcctgx) Ë  =3(arctg x)Ë -   

2(arcctgx) Ë =    ;
ʭ+1

5
=

ʭ+1

2
+

ʭ+1

3
222       f ' (2) = 1=

2+1

5
2 .   

ʇʨʠʤʝʨ 17.  ʫ = 3ʭ
-3
 + ÌÏÇ̖. 

ʈʝʰʝʥʠʝ.  ʫË = (3ʭ
-3
 )Ë+( ÌÏÇ̖)Ë = 3 Ŀ (-3) ʭ

-3-1
 + 
̖ ̖

 = - 9Ŀ ʭ
-4
 + 
̖ ̖

 = 

 
̖

 + 
̖ ̖

. 

ʇʨʠʤʝʨ 18.  ʫ = (3ʭ-4) Ā (5-ʭ); 

ʈʝʰʝʥʠʝ. ʫ' = (3ʭ-4)'Ā(5-ʭ) + (3ʭ-4) Ā (5-ʭ)' =3Ā(5-ʭ) +(3ʭ-4) Ā (-1) = 15 - 3ʭ 

ï 3ʭ+ 4 = 19 ï 6ʭ. 

ʉʥʘʯʘʣʘ ʧʨʠʤʝʥʠʣʠ ʧʨʘʚʠʣʦ 3, ʟʘʪʝʤ ʬʦʨʤʫʣʫ 2. 

ʇʨʠʤʝʨ 19.   ʫ = ὩĀ ς. 

ʈʝʰʝʥʠʝ. ʫ' =( ὩĀ ς ᴂ  Ὡ ᴂĀ ς  +  ὩĀ( ς)' = ὩĀ ς + ὩĀ ς Āln2 

(ʧʨʘʚʠʣʦ3, ʬʦʨʤʫʣʳ 10,11). 

ʇʨʠʤʝʨ 20.   y= xĀ arcsinx  

ʈʝʰʝʥʠʝ. ʫ' = xËĀ arcsinx + xĀ (arcsinx)Ë = 1 Ŀ arcsinx + ʭĿ 
Ѝ

 =  arcsinx   

+  
ʭ

Ѝ
. 

ʇʨʠʤʝʨ 21. ʫ = 4ʭ
3
 Ŀ sinx. 

ʈʝʰʝʥʠʝ. ʫ Ë= (ʫ = 4ʭ
3
 Ŀ sinx) Ë = (4ʭ

3
)Ë Ŀ  sinx + 4ʭ

3
 Ŀ (sinx) Ë = 12ʭ

2 
Ŀ sinx  

+ 4ʭ
3
 Ŀ cosx = 4ʭ

2 
(3 sinx + xcosx). 

ʇʨʠʤʝʨ 22.   ʫ = 
̖

̖
; 
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ʈʝʰʝʥʠʝ. ʫ' = ( 
̖

̖
 )' =  

̖  ̖  ̖ ̖

̖
 = 

̖  ̖

̖
 = 

̖ ̖

̖
 = 

̖
 (ʧʨʘʚʠʣʦ 5, ʬʦʨʤʫʣʘ 2). 

ʇʨʠʤʝʨ 23. ʫ = 
̖

̖
. 

ʈʝʰʝʥʠʝ. ʫË =   (
̖

̖
 )Ë = 

̖ ǰ ̖   ̖ ̖ ǰ

̖
  = 

 ̖ ̖    ̖      

̖
 = 

̖  ̖    ̖

̖
 = 

̖ ̖

̖
. 

ʇʨʠʤʝʨ 24.   f(x)= ;
1-e

1+e
x

x

ʚʳʯʠʩʣʠʪʴ f '(-1). 

ʈʝʰʝʥʠʝ. 

f '(x)= 2ʭ

 

2x

xxxx

2x

xxxx

1)-ʝ(

2e
-=

1)-e(

)1+e(e-1)-e(e
=

1)-e(

)1+(e)1-(e-1)-e()1+e(
.
 

                  

                       f '(-1) =  
221-

-1

ʝ)-(1

2ʝ
 - =

1)-(ʝ

2ʝ
- . 

     
ʇʨʠʤʝʨ 25.  f(x) = ;

Sin x+1

Sin x-1
     ʚʳʯʠʩʣʠʪʴ f '(ˊ/4).  

ʈʝʰʝʥʠʝ. 

f '(x) =
2sin x)+(1

sin x) -(1)sin x +(1 -sin x)+(1)sin x-1(
=                               

;
)sin x +(1

 x2cos
 -=

)sin x +(1

sin x)-(1 x cos- sin)+(1 x cos-
=

22
 

                     f ' (ˊ/4) = - .26-8=
)2/2+(1

2
 -=

))4/́sin(+1(

)4/́cos(2
22   

ʇʨʠʤʝʨ 26. f(x) = ;
tgx

1-tgx
 ʚr ʯʠʩʣʠʪʴ f ' (ˊ/3). 

ʈʝʰʝʥʠʝ. 

  f '(x) = ;
sin

1

tg

1) x tg-(
cos

1

tg

1)-(
cos

1
-

cos

1

22

2

2

22

xx

tgx
x

x

tgx
x

tgx
x =

+

=  

                 f ' (ˊ/3) = 
3

4
=

)3/́(sin

1
2

. 

   ʇʨʠʤʝʨ 27. ʫ =   

ʫ Ë=(   )Ë = 
ǰ     ǰ

 = 
     

 = 
     

 = 

    
 = -  . 

ʇʨʠʤʝʨ 28. ʫ =  
Ѝ̖

̖
. 

ʈʝʰʝʥʠʝ. ʫË = (  
Ѝ̖

̖
)Ë = 

Ѝ̖ ǰ  ̖      ̖  ǰ  Ѝ̖

̖  
 =  

= Ѝ̖
 ̖   ̖  Ѝ̖    

̖  
 =  -  

̖     

Ѝ̖ ̖  
. 
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2.4 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʬʫʥʢʮʠʡ 

 

ʉʣʦʞʥʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʚʠʜ ʫ = f (u(x)) ʠ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʧʦ 

ʧʨʘʚʠʣʫ  6: f ǋ (u(x)) = f ǋ(u) Āuǋ (x), ʛʜʝ f (u) ʬʫʥʢʮʠʷ, ʘ  u(x) ï ʘʨʛʫʤʝʥʪ 

ʬʫʥʢʮʠʠ. 

 

2.4.1 ʇʨʦʠʟʚʦʜʥʘʷ ʩʣʦʞʥʦʡ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ ʫ = (f(x))
n 

ʇʨʠʤʝʨ 29. ʫ = (3ʭ- 2)
2
. 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ u(x) = 3ʭ ï 2, f (u) = u
2
. 

ʫ' = (u
2
)' = 2u Ā u' = 2(3ʭ - 2) Ā (3ʭ - 2) ' = 2(3ʭ - 2) Ā 3= 6 Ā (3ʭ - 2). 

ʇʨʠʤʝʨ 30.  ʫ = (5 - 2ʭ)
3
. 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ u(x) = 5 - 2ʭ, f (u) = u
3
. 

 ʫǋ = (u
3
)' = 3u

2
 Ā u'  = 3Ā (5 - 2ʭ)

2
 Ā (5 -2ʭ) ǋ = 3Ā (2ʭ-5)

2
 Ā (-2) =-  6 Ā (2ʭ-5)

2
. 

ʇʨʠʤʝʨ 31. ʫ = (sinx)
 3
. 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ u(x) = sinx, f (u) = u
3
. 

ʫ' = (u
3
)' = 3u

2
 Ā u' = 3 (sinx)

2
 Ā (sinx)' = 3 (sinx)

2
 Ā cosx. 

ʇʨʠʤʝʨ 32.
1) -ʭ(

1
=ʫ 42 . 

ʈʝʰʝʥʠʝ. ɺ ʫʯʝʙʥʠʢʘʭ ʧʨʠʚʦʜʠʪʩʷ ʧʨʘʚʠʣʦ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ 

ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ: ʝʩʣʠ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʚʠʜ ʫ = , ʛʜʝ u = u(x), ʪʦ ʝʝ 

ʧʨʦʠʟʚʦʜʥʘʷ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʫË = -  
ǰ
 (ʩʤ. ʧʫʥʢʪ 2.4.3). 

ʊʦʛʜʘ         

[ ]
[ ]

Ö
--

==

=¶=¡==¡

5282

32

32

82

232

82

42

2
) 1 -(

1)-(ʭ

8ʭ
  -

1)-(ʭ

) 1-x(x8
-  

 2ʭ1)-(ʭ 4ʭ 
1)-(ʭ

8ʭ
 -  )1-(ʭ1)-(4

1) -(ʭ

1
 -1)-(ʭ

1
-

42
ʭʫ

ʭ

 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ - ʵʪʦ ʩʚʝʜʝʥʠʝ ʠʩʭʦʜʥʦʡ ʬʫʥʢʮʠʠ ʢ ʚʠʜʫ ʫ = (f(x))
n
. 

ɺʚʝʜʝʤ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ   
-42 1)-(ʭʫ=  .     

ʊʦʛʜʘ      
1)-(ʭ

8ʭ
 -=ʭ2Å) 1-(ʭ 4- = ) 1-ʭ(1)-(ʭ 4 -=ʫ 52

5-221-4-2

 

 

2.4.2 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʧʝʨʝʤʝʥʥʫʶ ʧʦʜ                                  

ʟʥʘʢʦʤ ʨʘʜʠʢʘʣʘ (ʢʦʨʥʷ) 

ʇʨʠʤʝʨ 33. ʫ = Ѝς .̖ 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ u(x) = 2 - x,  f (u) = Ѝό . 

ʫ' = ( Ѝό)' = 
Ѝ

 Ā u' = 
Ѝ ̖

 Ā (2 ï ʭ)' = 
Ѝ ̖

 Ā (- 1) = - 
Ѝ ̖

 . 

ʇʨʠʤʝʨ 34. ʫ = Ѝσ̖  ς. 
ʈʝʰʝʥʠʝ.  

ɿʜʝʩʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʚʝʩʪʠ ʠʩʭʦʜʥʫʶ ʬʫʥʢʮʠʶ   ʢ ʚʠʜʫ ʫ = (f(x))
n
, ʘ 

ʟʘʪʝʤ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ. 

ʫ = σ̖   ς .  ɿʜʝʩʴ u(x) = 3ʭ
2
 + 2,  f (u) = ό. 
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ʫǋ = (ό )' =  Ā ό  Ŀ u'   =  Ā ό   Ŀ u' . 

  ʫË = σ̖   ς )Ë =  Ā ( 3ʭ
2
 + 2)    Ŀ (3ʭ

2
 + 2)' =  Ā ( 3ʭ

2
 + 2)    Ŀ 6ʭ = 

  
. 

ʇʨʠʤʝʨ 35. ʫ = 
̖ 

. 

ʈʝʰʝʥʠʝ. ʫË = ( 
̖ 

)Ë = 3 Ŀ ς̖   ρ  
)Ë = 3 Ŀ( -  ) ς̖  

ρ Ŀ (2ʭ
2
 + 1)Ë = -   ς̖  ρ  Ŀ 4ʭ = -  

̖

̖  
. 

 

2.4.3 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʦʙʨʘʪʥʦʡ ʬʫʥʢʮʠʠ 

ʇʨʠʤʝʨ 36. ʫ = 
̖

. 

ʈʝʰʝʥʠʝ. ʇʨʦʠʟʚʦʜʥʫʶ ʥʘʭʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ ʫË = -  
ǰ
. 

ɿʜʝʩʴ u = 2x - 3. 

ʀʤʝʝʤ ʫË = -  
̖ ǰ

̖
 =  -  

̖
. 

ʇʨʠʤʝʨ 37. ʫ = . 

ʈʝʰʝʥʠʝ. ʫË = -  
ǰ
 = - 

 
 = - 

 
. 

 

2.4.4 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ 

ʇʨʠʤʝʨ 38. ʫ = Ὡ . 

ʈʝʰʝʥʠʝ. 

ɿʜʝʩʴ u(x) = 3x,  f (u) = Ὡ . 

ʫ'  =(Ὡ)' = ὩĀ u' = Ὡ Ā (3ʭ)' = Ὡ Ā 3 = σ Ὡ . 

ʇʨʠʤʝʨ 39. ʫ = Ὡ . 

ʈʝʰʝʥʠʝ. 

ɿʜʝʩʴ u(x) = - 2x,  f (u) = Ὡ . 

ʫ'  =(Ὡ)' = ὩĀ u' = Ὡ Ā (- 2ʭ)' = Ὡ Ā (- 2) = ς Ὡ . 

ʇʨʠʤʝʨ 40. ʫ = ̆
̖

. 

ʈʝʰʝʥʠʝ. 

ɿʜʝʩʴ u(x) = 
̖
,  f (u) = Ὡ . 

ʫ'  =(Ὡ)' = ὩĀ u' = ̆
̖

 Ë (
̖
) = ̆

̖

. 

ɺʳʚʦʜ: ( Ὡ  Ë=  ὯὩ. 

ʇʨʠʤʝʨ 41.  ʫ = ʝ
sin x

 . 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ  u = sinx,  ʪʦʛʜʘ ʫ'  =(Ὡ)' = ὩĀ u'. 

ʀʤʝʝʤ ʫǋ = ʝ 
sin x

 Ā (sinx) ǋ = ʝ 
sin x

 Ā cosx . 

ʇʨʠʤʝʨ 42.  y=
2ʭ23  . 

          ʈʝʰʝʥʠʝ. 
  
ɿʜʝʩʴ  u = 3ʭ

2
,  ʪʦʛʜʘ ʫ'  =(ὥ)' = ὥĀ lnὥ Ŀ u'.

             
3n13Åx4=x4Å3n13=)x2(Å3n13=ʫ

2x22x222ʭ2 .
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2.4.5 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʇʨʠʤʝʨ 43. ʫ = ln cosx. 

ʈʝʰʝʥʠʝ. 

ɿʜʝʩʴ u(x) = cosx, f (u) = ln u. 

ʫ' = (ln u)' = 
 

  Ā u' = 
 
 Ā( cosx)' = 

 
Ͻ ( - sinx) = - 

 
 = - tg x. 

ʇʨʠʤʝʨ 44.  ʫ = ln Ѝ̖ σ. 
ʈʝʰʝʥʠʝ. 

ʀʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʦ ʣʦʛʘʨʠʬʤʦʚ log a x
n
 = n log a x ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

 ʫ = ln Ѝ̖ σ  İ ln (̖ σ, 

ʪʦʛʜʘ  

ʫǋ =  Ā
 ̖

̖
 
̖

̖
 = 

̖

̖
. 

ʇʨʠʤʝʨ 45. ʫ = ln 
 

. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ: ʫ' = (ln u)' = 
 

  Ā u' = ̖
̖

 Ŀ ( 
̖

̖
 )' = 

=  
̖

̖
  Ŀ 

̖  ̖  ̖ ̖

̖
 =
̖

̖
  

̖  ̖

̖
 = 

̖

̖
  Ŀ   

̖ ̖

̖
 =  

= 
̖

̖
  Ŀ   

̖
 = -  

̖ ̖
 = - 

̖   
. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ: ʠʩʧʦʣʴʟʫʝʤ ʩʚʦʡʩʪʚʦ ʣʦʛʘʨʠʬʤʦʚ  

ÌÏÇ
̖

̔
 = ÌÏÇ̖ - ÌÏÇ̔.  

ʫË =  (ÌÏÇ
 

 )Ë=( ÌÏÇσ̖ ρ ǰ - ÌÏÇσ̖ ρ)Ë = 
̖ ǰ

̖
 - 

̖ ǰ

̖
 = 

̖
 - 

̖
 = 

̖  ̖

̖ ̖
 = - 

̖   
. 

 

2.4.6 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʇʨʠʤʝʨ 46.  y = sin 2x. 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ u = 2x. ʊʦʛʜʘ   yË =(sin u)Ë = cos u Ŀ uË = uËĿ cos u. 

ʀʤʝʝʤ yË =(sin 2ʭ)Ë = (2ʭ)ËĿ cos 2ʭ = 2 cos 2ʭ. 

ʇʨʠʤʝʨ 47. y = cos3x. 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ u = 2x. ʊʦʛʜʘ   yË = (cos u)Ë = - sin u Ŀ uË = - uËĿ sin u. 

ʀʤʝʝʤ yË = (cos 2ʭ)Ë = -  (2ʭ)ËĿ sin 2ʭ = - 2 sin 2ʭ. 

ʇʨʠʤʝʨ 48. y = sin . 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ u =  . ʊʦʛʜʘ   yË = (sin u)Ë = cos u Ŀ uË = uËĿ cos u. 

ʀʤʝʝʤ yË = (sin )Ë = ()ËĿ cos  =  cos . 

ʇʨʠʤʝʨ 49. y = cos . 

ʈʝʰʝʥʠʝ. ʀʤʝʝʤ yË = (cos )Ë = -  ( )ËĿ sin  = -  sin . 

ɺʳʚʦʜ: (sin kʭ)Ë = (kʭ)ËĿ cos kʭ = k cos kʭ;  

(cos kʭ)Ë = -  (kʭ)ËĿ sin kʭ = - k sin kʭ. 

ʇʨʠʤʝʨ 50. y = sin (2x -10). 
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ʈʝʰʝʥʠʝ. ʀʤʝʝʤ yË =(sin (2ʭ- 10))Ë = (2ʭ - 10)ËĿ cos (2ʭ - 10) = 2 cos (2ʭ-

10). 

ʇʨʠʤʝʨ 51. y = cos(3x + 4). 

ʈʝʰʝʥʠʝ. ʀʤʝʝʤ yË = (cos (3ʭ-4))Ë = -  (3ʭ-4)ËĿ sin (3ʭ-4) = - 3 sin (3ʭ-4). 

ɺʳʚʦʜ: (sin (kʭ+b))Ë = (kʭ+b)ËĿ cos (kʭ+b) = k cos (kʭ+b);  

(cos (kʭ+b))Ë = -  (kʭ+b))ËĿ sin (kʭ+b) = - k sin (kʭ+b). 

ʇʨʠʤʝʨ 52. y = sin 4x
3
. 

ʈʝʰʝʥʠʝ. ɿʜʝʩʴ u = 4x
3
.  

ʀʤʝʝʤ yË = (sin 4x
3
)Ë = (4ʭ

3
)Ë Ŀ cos 4x

3
 = 12x

2
 cos 4x

3
. 

ʇʨʠʤʝʨ 53.y = tg (4-2x). 

ʈʝʰʝʥʠʝ. 

ʀʤʝʝʤ yË = (tg (4-2x))Ë = (4-2x)Ë Ŀ  = -  . 

ʇʨʠʤʝʨ 54. y = ctg 
Ѝ

. 

ʀʤʝʝʤ yË = (ctg 
Ѝ
)Ë = -  (

Ѝ
)Ë Ŀ 

Ѝ

 = - (  -   
Ѝ̖

 
Ѝ

 = 
Ѝ̖

Ѝ

. 

 

2.4.7 ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʦʙʨʘʪʥʳʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

ʇʨʠʤʝʨ 55. 

1) ;x2arcsin=y   2) ;x2arccos=y   3) .x3arcctg=y  

ʈʝʰʝʥʠʝ. 

1)   =y  )x2(
(2x)-1

1
2

=
22 4x-1

2
=2Å

4x-1

1
. 

2) 

2x)-2x(1

1
-=

x2

1

2x-1

1
-=2Å

x22

1
Å

2x-1

1
 -=)x2(

(2x)-1

1
=y

2
. 

3)         
222 9x+1

3
 -=3Å

9x+1

1
-=)x3(Å

)x3(+1

1
-=y . 

 

2.4.8  ʇʨʦʠʟʚʦʜʥʳʝ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ 

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʇʨʦʠʟʚʦʜʥʦʡ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ) 

ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʧʨʦʠʟʚʦʜʥʦʡ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʫ''(ʭ): 

ʫ''(ʭ) = (ʫ'(ʭ))'. 

ʇʨʠʤʝʨ 56. ʅʘʡʪʠ ʧʨʦʠʟʚʦʜʥʳʝ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʬʫʥʢʮʠʡ: ʘ) ʫ = ʝ
3ʭ

;  

ʙ) ʫ = cos2x. 

 ʈʝʰʝʥʠʝ. 

ʘ) ʫǋ = (ʝ
3ʭ

 )ǋ =  ʝ
3ʭ

 Ā (3ʭ) ǋ = = ʝ
3ʭ

 Ā 3 = 3 ʝ
3ʭ

,  

 ʫǌ = (3 ʝ
3ʭ
)ǋ = 3 ( ʝ

3ʭ
 )ǋ = 3 ʝ

3ʭ
 Ā (3ʭ) ǋ = 3 ʝ

3ʭ
 Ā 3 = 9 ʝ

3ʭ
 ; 

ʙ)  ʫǋ = (cos2x)ǋ = - sin2x Ā (2ʭ)ǋ = -2 sin2x, 

 ʫǌ = ( -2 sin2x)ǋ = -2 cos2x Ā (2ʭ)ǋ =  -2 cos2x Ā 2 = -4 cos2x. 

ɸʥʘʣʦʛʠʯʥʦ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʧʦʥʷʪʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ʚʳʩʰʠʭ ʧʦʨʷʜʢʦʚ 

(ʪʨʝʪʴʝʛʦ, ʯʝʪʚʝʨʪʦʛʦ ʠ ʪʘʢ ʜʘʣʝʝ). ʆʙʦʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʪ ʩʪʦʣʴʢʦ ʩʠʤʚʦʣʦʚ ǋ, 

ʢʘʢʦʚ ʧʦʨʷʜʦʢ ʧʨʦʠʟʚʦʜʥʦʡ. 
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2.5 ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʦ ʛʣʘʚʝ 2 

 

1. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ. 

2. ʂʘʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘʟʳʚʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝʤ? 

3.ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʪʴ ʧʨʦʠʟʚʦʜʥʦʡ? 

4. ʋʢʘʞʠʪʝ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ. 

5. ɿʘʧʠʰʠʪʝ ʧʨʘʚʠʣʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʫʤʤʳ 

ʬʫʥʢʮʠʡ. 

  6.  ɿʘʧʠʰʠʪʝ ʧʨʘʚʠʣʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʚʫʭ ʬʫʥʢʮʠʡ. 

  7. ɿʘʧʠʰʠʪʝ ʧʨʘʚʠʣʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ (ʜʝʣʝʥʠʷ) ʬʫʥʢʮʠʡ. 

  8. ɼʦʢʘʞʠʪʝ ʧʨʘʚʠʣʦ ( ʩu)ǋ = c Ā u ǋ. 

9.  ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʠ ʜʣʷ ʯʝʛʦ ʧʨʠʤʝʥʷʶʪ ʧʨʘʚʠʣʘ ʃʦʧʠʪʘʣʷ? 

10. ʂʘʢ ʥʘʡʪʠ ʧʨʦʠʟʚʦʜʥʫʶ ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʦʚ? 

11.ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ ʬʫʥʢʮʠʠ? 

12. ɿʘʧʠʰʠʪʝ ʬʦʨʤʫʣʫ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʘ. 

13. ʂʘʢ ʥʘʡʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʳ ʚʪʦʨʦʛʦ ; ʪʨʝʪʴʝʛʦ, ʚʳʩʰʝʛʦ ʧʦʨʷʜʢʦʚ? 

 

 

2.6 ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʛʣʘʚʝ 2 

 

ɿʘʜʘʥʠʝ 1. ʅʘʡʜʠʪʝ ʧʨʦʠʟʚʦʜʥʳʝ ʬʫʥʢʮʠʡ, ʫʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 

 
 

 

 

ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨʳ ʢ ʟʘʜʘʥʠʶ 1 
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ɿʘʜʘʥʠʝ 2. ɺʳʧʦʣʥʠʪʝ ʫʧʨʘʞʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

 

ʈʠʩʫʥʦʢ 4 ï ʇʨʠʤʝʨʳ ʢ ʫʧʨʘʞʥʝʥʠʶ 2 

ɿʘʜʘʥʠʝ 3. ʅʘʡʜʠʪʝ ʧʨʦʠʟʚʦʜʥʳʝ ʩʣʦʞʥʳʭ ʬʫʥʢʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʥʘ ʨʠʩʫʥʢʝ 5,  ʠ ʧʨʦʚʝʨʴʪʝ ʦʪʚʝʪʳ. 

 

ʈʠʩʫʥʦʢ 5 ï ʇʨʠʤʝʨʳ ʠ ʦʪʚʝʪʳ ʢ ʫʧʨʘʞʥʝʥʠʶ 3 
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3 ɼʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ 

 

ɼʠʬʬʝʨʝʥʮʠʘӢʣ (ʦʪ ʣʘʪ. differentia çʨʘʟʥʦʩʪʴ, ʨʘʟʣʠʯʠʝè) ï ʣʠʥʝʡʥʘʷ 

ʯʘʩʪʴ ʧʨʠʨʘʱʝʥʠʷ ʬʫʥʢʮʠʠ.  

ʇʦʥʷʪʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʬʫʥʢʮʠʠ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤʠ ʚʘʞʥʳʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʨʘʟʜʝʣʘʤʠ ʢʘʢ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠ ʠʥʪʝʛʨʘʣʴʥʦʝ 

ʠʩʯʠʩʣʝʥʠʝ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʥʷʪʠʝʤ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ. ʅʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʜʠʬʬʝʨʝʥʮʠʘʣ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʜʣʷ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʬʦʨʤʫʣ ʠ ʠʟʤʝʨʝʥʠʡ. 

 

3.1 ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

 

ɼʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ ï ʵʪʦ ʣʠʥʝʡʥʘʷ ʯʘʩʪʴ ʧʨʠʨʘʱʝʥʠʷ ʬʫʥʢʮʠʠ. 

ɻʦʚʦʨʷ ʦ ʟʥʘʯʝʥʠʠ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʬʫʥʢʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʦʥʢʨʝʪʥʫʶ 

ʪʦʯʢʫ ʬʫʥʢʮʠʠ ʠ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʝ ʠʟʤʝʥʝʥʠʝ ʘʨʛʫʤʝʥʪʘ. 

ʇʫʩʪʴ xo ʝʩʪʴ ʥʝʢʦʪʦʨʘʷ ʪʦʯʢʘ ʠʟ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ f(x), ʘ 

ȹx - ʝʩʪʴ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʘʷ ʚʝʣʠʯʠʥʘ. ʊʦʛʜʘ ʜʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ 

ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ ʠ ʧʨʠʨʘʱʝʥʠʷ 

ʝʸ ʘʨʛʫʤʝʥʪʘ. ɼʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ f(x) ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ df(x) ʠʣʠ dy. 

ʏʘʱʝ ʚʩʝʛʦ ʦʪʢʨʳʪʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ 

ʧʨʠʥʷʪʦ ʩʚʷʟʳʚʘʪʴ ʩ ʠʤʝʥʝʤ ʀʩʘʘʢʘ ʅʴʶʪʦʥʘ, ʦʜʥʘʢʦ, ʵʪʦʪ ʬʘʢʪ ʘʢʪʠʚʥʦ 

ʦʩʧʘʨʠʚʘʶʪ ʫʯʸʥʳʝ ʩʦ ʚʩʝʛʦ ʩʚʝʪʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʪʢʨʳʪʠʝ ʮʝʣʦʛʦ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʥʘʫʢʝ, ʩʪʦʣʴ 

ʟʥʘʯʠʤʦʛʦ ʜʣʷ ʝʸ ʨʘʟʚʠʪʠʷ, ʙʳʣʦ ʙʳ ʦʰʠʙʦʯʥʦ ʩʯʠʪʘʪʴ ʟʘʩʣʫʛʦʡ ʪʦʣʴʢʦ 

ʦʜʥʦʛʦ ʫʯʸʥʦʛʦ. ʀʟʥʘʯʘʣʴʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʩʚʷʟʳʚʘʣʠ ʩ ʚʳʯʠʩʣʝʥʠʝʤ 

ʧʣʦʱʘʜʝʡ ʠ ʦʙʲʸʤʦʚ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʬʠʛʫʨ. ʊʘʢʠʝ ʟʘʜʘʯʠ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʨʝʘhʣʠʩʴ ʝʱʸ ʚʦ ʚʨʝʤʝʥʘ ɸʨʭʠʤʝʜʘ, ʧʦʵʪʦʤʫ ʝʛʦ ʠʤʷ ʪʘʢʞʝ ʠʤʝʝʪ 

ʦʪʥʦʰʝʥʠʝ ʢ ʦʪʢʨʳʪʠʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ. 

ʊʘʢʞʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʨʘʟʣʠʯʥʳʤ ʢʨʠʚʳʤ. ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʣʠ ʛʨʝʯʝʩʢʠʝ ʤʘʪʝʤʘʪʠʢʠ. ɺ ʪʝ ʚʨʝʤʝʥʘ ʤʘʪʝʤʘʪʠʢʠ ʩʪʦʣʢʥʫʣʠʩʴ ʩ 

ʪʨʫʜʥʦʩʪʴʶ, ʢʦʪʦʨʫʶ ʥʝ ʩʤʦʛʣʠ ʨʝʰʠʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʷʤʦʡ ʪʨʝʙʦʚʘʣʦʩʴ 

ʟʥʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʭ ʪʦʯʝʢ, ʘ ʢʘʩʘʪʝʣʴʥʘʷ ʠʤʝʝʪ ʣʠʰʴ ʦʜʥʫ 

ʪʦʯʢʫ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʢʨʠʚʦʡ. ʕʪʦʪ ʬʘʢʪ ʥʘʪʦʣʢʥʫʣ ʫʯʸʥʳʭ ʥʘ ʤʳʩʣʴ ʦ 

ʪʦʤ, ʯʪʦ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʢʨʠʚʘʷ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʢʘʩʘʪʝʣʴʥʳʭ. ɺ ʪʦ 

ʚʨʝʤʷ ʫʯʝʥʳʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʧʨʷʤʘʷ ʩʦʩʪʦʠʪ ʥʝ ʠʟ ʪʦʯʝʢ, ʘ ʠʟ 

ʦʪʨʝʟʢʦʚ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʩʯʠʪʘʣʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʢʘʩʘʪʝʣʴʥʦʡ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʘʪʦʤʘʨʥʦʛʦ 

ʦʪʨʝʟʢʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʫʯʸʥʳʝ ʅʦʚʦʛʦ ʚʨʝʤʝʥʠ ʦʧʨʦʚʝʨʛʣʠ ʜʘʥʥʫʶ ʪʝʦʨʠʶ. ɺ 

ʵʪʦʪ ʧʝʨʠʦʜ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʢʠ ʚʥʸʩ ʀʩʘʘʢ ʅʴʶʪʦʥ. ʋʯʝʥʳʡ 

ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʠʥʮʠʧʳ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ, ʘ ʪʘʢʞʝ 

ʦʩʥʦʚʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, ʢʦʪʦʨʳʭ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʫʯʸʥʳʝ ʠ 

ʚ ʥʘʰʠ ʜʥʠ. 

 

https://math24.biz/article?id=isaak_nyuton
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3.2 ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʜʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ f(x) ʨʘʚʝʥ ʧʨʠʨʘʱʝʥʠʶ ʦʨʜʠʥʘʪʳ ʢʘʩʘʪʝʣʴʥʦʡ ʢ 

ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʦʚʝʜʝʥʘ ʯʝʨʝʟ ʥʝʢʦʪʦʨʫʶ ʪʦʯʢʫ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ (x,y) ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʦʨʜʠʥʘʪʳ x ʥʘ ʚʝʣʠʯʠʥʫ ȹʭ=dx. 

ɼʠʬʬʝʨʝʥʮʠʘʣ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʣʠʥʝʡʥʦʡ ʯʘʩʪʴʶ ʬʫʥʢʮʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʨʘʱʝʥʠʷ ʘʨʛʫʤʝʥʪʘ. ʏʝʤ ʤʝʥʴʰʝ ʧʨʠʨʘʱʝʥʠʝ ʬʫʥʢʮʠʠ, ʪʝʤ 

ʙʦʣʴʰʘʷ ʜʦʣʷ ʧʨʠʨʘʱʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʪʫ ʣʠʥʝʡʥʫʶ ʯʘʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʤ ȹʭ, ʧʨʠʨʘʱʝʥʠʝ ʬʫʥʢʮʠʠ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʨʘʚʥʳʤ ʝʝ ʜʠʬʬʝʨʝʥʮʠʘʣʫ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʦʮʝʥʢʠ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ. 

 
ʈʠʩʫʥʦʢ 6 ï ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʪʦʣʢʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

 

ɼʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 

 dy = yË  dx (2) 

 ʠʣʠ 

 df(x) = fË(x) Ŀ dx (3) 

 

 

3.3 ʉʚʷʟʴ ʧʨʦʠʟʚʦʜʥʦʡ  ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʢ ʚ ʧʝʨʚʦʤ ʩʣʘʛʘʝʤʦʤ ʚʳʨʘʞʝʥʠʷ ʧʨʠʨʘʱʝʥʠʷ ʬʫʥʢʮʠʠ 

ʨʘʚʝʥ ʚʝʣʠʯʠʥʝ ʝʝ ʧʨʦʠʟʚʦʜʥʦʡ f '(x). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʝʝ 

ʩʦʦʪʥʦʰʝʥʠʝ - dy = f '(x)ȹʭ, ʠʣʠ ʞʝ df (x) = f '(x)ȹʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʧʨʠʨʘʱʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʘʨʛʫʤʝʥʪʘ ʨʘʚʥʦ ʝʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʫ ȹʭ = dx. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ: f '(x) dx = dy. ʅʘʭʦʞʜʝʥʠʝ (ʠʥʦʛʜʘ ʛʦʚʦʨʷʪ, 

çʨʝʰʝʥʠʝè) ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʪʝʤ ʞʝ ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ ʜʣʷ 

ʧʨʦʠʟʚʦʜʥʳʭ.  

1.dc = 0,ʛʜʝ ʩ ï ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ. 

2.dx = Ўx, ʛʜʝ ʭ ï ʥʝʟʘʚʠʩʠʤʳʡ ʘʨʛʫʤʝʥʪ. 

3.d(cu) = c du 

4/ d(u v) = du dv 

5.d(uv) = udv+vdu 

6.d( ) = 
 

, v 0. 
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7. df(u) = fǋ(u) du. 

ʇʨʠʤʝʨʳ ʥʘʭʦʞʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʬʫʥʢʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 

7 ï 11. 

ʇʨʠʤʝʨ 57. 

 

ʈʠʩʫʥʦʢ 7 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 57 

ʇʨʠʤʝʨ 58. ʫ = sinx, ʫ= ʭ
2
, ʫ = lnx, y = e

x
, ʫ = (ʭ/5) ï 27, y=arcsinx. 

ʈʝʰʝʥʠʝ. 

 
ʈʠʩʫʥʦʢ 8 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 58 

ʇʨʠʤʝʨ 59. ʫ = ʭ
3
. 

ʈʝʰʝʥʠʝ.  

 

ʈʠʩʫʥʦʢ 9 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 59 

ʇʨʠʤʝʨ 60. 

 

ʈʠʩʫʥʦʢ10 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 60 

ʇʨʠʤʝʨ 61. 

 

ʈʠʩʫʥʦʢ 11 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 61 
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ʅʘʭʦʞʜʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ ʧʨʦʚʦʜʠʪʩʷ  ʘʥʘʣʦʛʠʯʥʦ: 

ʥʘʭʦʜʠʪʩʷ ʧʨʦʠʟʚʦʜʥʘʷ ʜʘʥʥʦʡ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ ʠ ʫʤʥʦʞʘʝʪʩʷ ʥʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣ ʭ (dx) (ʩʤʦʪʨʠʪʝ ʨʠʩʫʥʦʢ 12). 

 

 

ʈʠʩʫʥʦʢ 12 ïʇʨʘʚʠʣʘ ʥʘʭʦʞʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʩʣʦʞʥʦʡ ʬʫʥʢʮʠʠ 

ɸʥʘʣʦʛʠʯʥʦ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʧʦʥʷʪʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʚʳʩʰʠʭ 

ʧʦʨʷʜʢʦʚ (ʚʪʦʨʦʛʦ, ʪʨʝʪʴʝʛʦ, ʯʝʪʚʝʨʪʦʛʦ ʠ ʪʘʢ ʜʘʣʝʝ). ʅʘʧʨʠʤʝʨ, ʦʙʦʟʥʘʯʝʥʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʠʤʝʝʪ ʚʠʜ  d
3
y = dx

3
. 

 

 

3.4 ʇʨʠʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʢ ʧʨʠʙʣʠʞʝʥʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ 

 

ʂʘʢ ʫʞʝ ʠʟʚʝʩʪʥʦ, ʧʨʠʨʘʱʝʥʠʝ æʫ ʬʫʥʢʮʠʠ ʫ=ä(ʭ) ʚ ʪʦʯʢʝ ʭ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ æʫ=ä'(ʭ)Åæʭ+ŬÅæʭ, ʛʜʝ ŬŸ0 ʧʨʠ æʭŸ0, ʠʣʠ æʫ=dy+ŬÅæʭ. 

ʆʪʙʨʘʩʳʚʘʷ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʫʶ ŬÅæʭ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʯʝʤ æʭ, 

ʧʦʣʫʯʘʝʤ ʧʨʠʙʣʠʞʝʥʥʦʝ ʨʘʚʝʥʩʪʚʦ 

 

 æʫ å dy,  (4) 

 

ʧʨʠʯʝʤ ʵʪʦ ʨʘʚʝʥʩʪʚʦ ʪʝʤ ʪʦʯʥʝʝ, ʯʝʤ ʤʝʥʴʰʝ æʭ. 

ʕʪʦ ʨʘʚʝʥʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʩ ʙʦʣʴʰʦʡ ʪʦʯʥʦʩʪʴʶ ʚʳʯʠʩʣʠʪʴ 

ʧʨʠʙʣʠʞʝʥʥʦ ʧʨʠʨʘʱʝʥʠʝ ʣʶʙʦʡ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ. 

ɼʠʬʬʝʨʝʥʮʠʘʣ ʦʙʳʯʥʦ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ, ʯʝʤ ʧʨʠʨʘʱʝʥʠʝ 

ʬʫʥʢʮʠʠ, ʧʦʵʪʦʤʫ ʬʦʨʤʫʣʘ (3) ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʧʨʘʢʪʠʢʝ. ʏʪʦ ʪʘʢʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʤʘʪʠʢʠ? 

ʆʥ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʦʥʷʪʠʝʤ ʧʨʠʨʘʱʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ. ɽʩʣʠ 

ʧʝʨʝʤʝʥʥʘʷ y ʧʨʠʥʠʤʘʝʪ ʩʥʘʯʘʣʘ ʟʥʘʯʝʥʠʝ y = y1, ʘ ʟʘʪʝʤ y = y2, ʪʦ ʨʘʟʥʦʩʪʴ 

y2 Ƅ y1 ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʨʘʱʝʥʠʝʤ ʚʝʣʠʯʠʥʳ y. 

ʇʨʠʨʘʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠ ʨʘʚʥʳʤ 

ʥʫʣʶ. ʉʣʦʚʦ çʧʨʠʨʘʱʝʥʠʝè ʦʙʦʟʥʘʯʘʝʪʩʷ ȹ, ʟʘʧʠʩʴ ȹʫ (ʯʠʪʘʝʪʩʷ çʜʝʣʴʪʘ 

ʠʛʨʝʢè) ʦʙʦʟʥʘʯʘʝʪ ʧʨʠʨʘʱʝʥʠʝ ʚʝʣʠʯʠʥʳ y. ʪʘʢ ʯʪʦ ȹʫ = y2 Ƅ y1. 
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ɽʩʣʠ ʚʝʣʠʯʠʥʫ ȹʫ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʫʥʢʮʠʠ y = f (x) ʚʦʟʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ȹʫ = ʢ ȹʭ + Ŭ, ʛʜʝ ʫ ʢ ʥʝʪ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ȹʭ, ʪ. ʝ. ʢ = const 

ʧʨʠ ʜʘʥʥʦʤ ʭ, ʘ ʩʣʘʛʘʝʤʦʝ Ŭ ʧʨʠ ȹʭŸ0 ʩʪʨʝʤʠʪʩʷ ʢ ʥʝʤʫ ʞʝ ʝʱʝ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʩʘʤʦ ȹʭ, ʪʦʛʜʘ ʧʝʨʚʳʡ (çʛʣʘʚʥʳʡè) ʯʣʝʥ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ȹʭ, ʠ 

ʷʚʣʷʝʪʩʷ ʜʣʷ y = f (x) ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ, ʦʙʦʟʥʘʯʘʝʤʳʤ dy ʠʣʠ df(x) (ʯʠʪʘʝʪʩʷ 

çʜʵ ʠʛʨʝʢè, çʜʵ ʵʬ ʦʪ ʠʢʩè). ʇʦʵʪʦʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʳ ï ʵʪʦ çʛʣʘʚʥʳʝè 

ʣʠʥʝʡʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ȹʭ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʠʨʘʱʝʥʠʡ ʬʫʥʢʮʠʡ. ʇʦʩʢʦʣʴʢʫ 

ʜʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʝʝ ʧʨʠʨʘʱʝʥʠʷ, ʪʦ ʧʨʠ ʙʝʩʢʦʥʝʯʥʦ 

ʤʘʣʦʤ ʧʨʠʨʘʱʝʥʠʠ ʘʨʛʫʤʝʥʪʘ ʦʥ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ ʧʨʠʨʘʱʝʥʠʶ 

ʬʫʥʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʯʝʤ ʤʝʥʴʰʝ ʧʨʠʨʘʱʝʥʠʝ ʘʨʛʫʤʝʥʪʘ, ʪʝʤ ʪʦʯʥʝʝ ʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ. ʕʪʦʪ ʬʘʢʪ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʚ ʜʣʷ 

ʧʨʠʙʣʠʞʸʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ (ʨʠʩʫʥʦʢ 13). 

ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʤʦʞʥʦ ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʟʘʜʘʯ. 

ʇʨʠʙʣʠʞʸʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʩʚʷʟʘʥʳ ʩ ʥʘʣʠʯʠʝʤ 

ʧʦʛʨʝʰʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʜʝʨʞʘʪ 

ʦʰʠʙʢʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʥʝʪʦʯʥʦʩʪʴʶ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

 
ʈʠʩʫʥʦʢ 13 ï ʌʦʨʤʫʣ rʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 

ʇʨʠʤʝʨ 62. 

 
ʈʠʩʫʥʦʢ 14 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 62 

 

ʇʨʠʤʝʨ 63. 

 
 

ʈʠʩʫʥʦʢ 15 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 63 
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ʇʨʠʤʝʨ 64. 

 
ʈʠʩʫʥʦʢ 16 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 64 

ʇʨʠʤʝʨ 65. 

 
 

 

ʈʠʩʫʥʦʢ 17 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 65 
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ʇʨʠʤʝʨ 66. 

 
ʈʠʩʫʥʦʢ 18 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 66 

ʇʨʠʤʝʨ 67. 

 

 
 

ʈʠʩʫʥʦʢ 19 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 67 
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ʇʨʠʤʝʨ 68. 

 

 
 

ʈʠʩʫʥʦʢ 20 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 68 
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ʇʨʠʤʝʨ 69. 

 

ʈʠʩʫʥʦʢ 21 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 69 
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ʇʨʠʤʝʨ 70. 

 

 

 

 
 

ʈʠʩʫʥʦʢ 22 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 70 
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ʇʨʠʤʝʨ 71. 

 

 

ʈʠʩʫʥʦʢ 23 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 71 
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ʇʨʠʤʝʨ 72. 

 

ʈʠʩʫʥʦʢ 24 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 72 

ʇʨʠʤʝʨ 73. 

 

ʈʠʩʫʥʦʢ 25 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 73 
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ʇʨʠʤʝʨ 74. 

 

ɺʳʯʠʩʣʠʪʴ ʧʨʠʙʣʠʞʝʥʥʦ Ѝπȟωψ. 

ʈʝʰʝʥʠʝ. 

 

ʈʠʩʫʥʦʢ 26 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 74 

 

ʇʨʠʤʝʨ 75. 

 

 

ʈʠʩʫʥʦʢ 27 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 75 

ʌʦʨʤʫʣʳ ʧʨʠʙʣʠʞʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʙʱʝʡ ʬʦʨʤʫʣʳ ʧʨʠʙʣʠʞʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥ rʥʘ ʨʠʩʫʥʢʝ 28. 

 
ʈʠʩʫʥʦʢ 28 ï ʌʦʨʤʫʣʳ ʧʨʠʙʣʠʞʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʢ ʨʝʰʝʥʠʶ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 29 ʠ ʚ ʟʘʜʘʯʝ 2. 
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ɿʘʜʘʯʘ 1. 

 
ʈʠʩʫʥʦʢ 29 ï ʇʨʠʤʝʥʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʢ ʨʝʰʝʥʠʶ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ 

ɿʘʜʘʯʘ 2. ʅʘʡʜʠʪʝ ʘʙʩʦʣʶʪʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʘ 

ʮʠʣʠʥʜʨʘ, ʝʩʣʠ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʜʠʫʩ r = (6 0,1) ʩʤ ʠ 

ʚʳʩʦʪʘ h = (10 0,2) ʩʤ. 

ʈʝʰʝʥʠʝ. ʆʙʲʝʤ ʮʠʣʠʥʜʨʘ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ V = “r
2
h. ʇʨʠʥʠʤʘʷ 

ʟʘ ʧʦʛʨʝʰʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣ ʬʫʥʢʮʠʠ ʧʦʣʫʯʘʝʤ 

Ўὠ Ὠὠ = Vǋ(r) dr + Vǋ(h)dh = 2“rhЎὬ + “r
2Ўh = “r (2hЎr + rЎh) = 3,14 Ὴ 

6(2 Ὴ 10 Ὴ 0,1+ 6 Ὴ 0,2) = 603 ʩʤ
3
. 

 

 

3.5 ʄʝʭʘʥʠʯʝʩʢʦʝ ʠʩʪʦʣʢʦʚʘʥʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

 

ʇʫʩʪʴ s = f (t) ï ʨʘʩʩʪʦʷʥʠʝ ʧʨʷʤʦʣʠʥʝʡʥʦ ʜʚʠʞʫʱʝʡʩʷ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʪʦʯʢʠ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ (t ï ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʧʫʪʠ). ʇʨʠʨʘʱʝʥʠʝ 

ȹs ï ʵʪʦ ʧʫʪʴ ʪʦʯʢʠ ʟʘ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ȹt, ʘ ʜʠʬʬʝʨʝʥʮʠʘʣ ds = f' (t) ȹt ï ʵʪʦ 

ʧʫʪʴ, ʢʦʪʦʨʳʡ ʪʦʯʢʘ ʧʨʦʰʣʘ ʙʳ ʟʘ ʪʦ ʞʝ ʚʨʝʤʷ ȹt, ʝʩʣʠ ʙʳ ʦʥʘ ʩʦʭʨʘʥʠʣʘ 

ʩʢʦʨʦʩʪʴ f'(t), ʜʦʩʪʠʛʥʫʪʫʶ ʢ ʤʦʤʝʥʪʫ t. 

ʇʨʠ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʦʤ ȹt ʚʦʦʙʨʘʞʘʝʤʳʡ ʧʫʪʴ ds ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʠʩʪʠʥʥʦʛʦ ȹs ʥʘ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʫʶ ʚʝʣʠʯʠʥʫ, ʠʤʝʶʱʫʶ ʚʳʩʰʠʡ ʧʦʨʷʜʦʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ȹt. ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʚ ʤʦʤʝʥʪ t ʥʝ ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ds ʜʘʝʪ 

ʧʨʠʙʣʠʞʝʥʥʫʶ ʚʝʣʠʯʠʥʫ ʤʘʣʦʛʦ ʩʤʝʱʝʥʠʷ ʪʦʯʢʠ. 
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4   ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ. ʋʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʠ 

ʥʦʨʤʘʣʠ 

 

4.1 ʉʝʢʫʱʘʷ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ. ʋʨʘʚʥʝʥʠʝ ʩʝʢʫʱʝʡ ʛʨʘʬʠʢʘ 

ʬʫʥʢʮʠʠ 

ʈʘʩʩʤʦʪʨʠʤ ʛʨʘʬʠʢ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ   y = f (x),   ʪʦʯʢʠ 

  A= (x0;  f (x0))   ʠ   B =  (x1;  f (x1))   ʥʘ ʛʨʘʬʠʢʝ, ʧʨʷʤʫʶ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ 

ʪʦʯʢʠ   A   ʠ   B,   ʠ ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ   C = (x; y)   ʥʘ ʵʪʦʡ ʧʨʷʤʦʡ (ʨʠʩʫʥʦʢ 

30). 

 

ʈʠʩʫʥʦʢ 30 ï ʀʟʦʙʨʘʞʝʥʠʝ ʩʝʢʫʱʝʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ 3.  

ʇʨʷʤʫʶ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʜʚʝ ʧʨʦʠʟʚʦʣʴʥʳʝ   ʪʦʯʢʠ ʛʨʘʬʠʢʘ 

ʬʫʥʢʮʠʠ, ʥʘʟʳʚʘʶʪ ʩʝʢʫʱʝʡ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ.   

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 3 ʧʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʪʦʯʢʠ   A   

ʠ   B   ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ   y = f (x),  ̫ ʚʣʷʝʪʩʷ ʩʝʢʫʱʝʡ ʵʪʦʛʦ ʛʨʘʬʠʢʘ. 

ʋʨʘʚʥʝʥʠʝ ʩʝʢʫʱʝʡ ʠʟʚʝʩʪʥʦ ʠʟ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʘʣʛʝʙʨʳ: ʫ = ʢʭ + ʚ. 

 

 

4.2 ʂʘʩʘʪʝʣʴʥʘʷ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʠ ʝʝ ʫʨʘʚʥʝʥʠʝ 

 

ʇʨʦʚʝʜʝʤ ʩʝʢʫʱʫʶ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ   y = f (x),   ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ 

ʪʦʯʢʠ   A   ʠ   B   ʵʪʦʛʦ ʛʨʘʬʠʢʘ, ʠ ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʪʦʯʢʘ   A   

ʥʝʧʦʜʚʠʞʥʘ, ʘ ʪʦʯʢʘ   B   ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʪʦʯʢʝ   A   

ʧʦ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ   y = f (x)   (ʨʠʩʫʥʦʢ 31). 

https://www.resolventa.ru/spr/matan/function_property.htm#fpr6
https://www.resolventa.ru/spr/matan/function_property.htm#fpr6
https://www.resolventa.ru/spr/matan/function_property.htm#fpr6
https://www.resolventa.ru/spr/matan/tangent.htm#secant
https://www.resolventa.ru/spr/matan/function_property.htm#fpr6
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ʈʠʩʫʥʦʢ 31 ï ʀʟʤʝʥʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʩʝʢʫʱʝʡ 

 

ʅʝʦʛʨʘʥʠʯʝʥʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʪʦʯʢʠ   B   ʢ ʪʦʯʢʝ   A   ʧʨʠʥʷʪʦ 

ʦʙʦʟʥʘʯʘʪʴ 

B Ÿ A ʠ ʧʨʦʠʟʥʦʩʠʪʴ çB   ʩʪʨʝʤʠʪʩʷ ʢ   Aè. 

 ɿʘʤʝʪʠʤ, ʯʪʦ, ʝʩʣʠ   B Ÿ A   ʜʣʷ ʪʦʯʝʢ   A =  (x0;  f (x0))   ʠ 

  B =  (x1;  f (x1))  ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ  y = f (x),   ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ   x1 Ÿ x0 . 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ɽʩʣʠ ʧʨʠ   x1 Ÿ x0   ʩʫʱʝʩʪʚʫʝʪ ʧʨʝʜʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʩʝʢʫʱʝʡ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ   y = f (x), ʪʦ ʵʪʦ ʧʨʝʜʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʝʢʫʱʝʡ 

ʥʘʟʳʚʘʶʪ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ   y = f (x)   ʚ ʪʦʯʢʝ 

  A =  (x0;  f (x0))  (ʨʠʩʫʥʦʢ 32) . 

 
ʈʠʩʫʥʦʢ 32 ï ʀʟʦʙʨʘʞʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ 

 

ʀʪʘʢ, ʝʩʣʠ ʫ ʬʫʥʢʮʠʠ   y = f (x)   ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʠʟʚʦʜʥʘʷ ʚ ʪʦʯʢʝ   x0 ,   

ʪʦ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ   y = f (x)   ʚ ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ  (x0;  f (x0))   ʤʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʢʘʩʘʪʝʣʴʥʫʶ, ʘ ʫʨʘʚʥʝʥʠʝ ʵʪʦʡ ʢʘʩʘʪʝʣʴʥʦʡ ʠʤʝʝʪ ʚʠʜ: 

 

 y = fǋ(x0)Ā(x-x0) + f(x0) (5) 

  (7) 

  

https://www.resolventa.ru/spr/matan/function_property.htm#fpr6
https://www.resolventa.ru/spr/matan/tangent.htm#derivative1
https://www.resolventa.ru/spr/matan/tangent.htm#tangent1
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4.3 ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ 

 

 

ʈʘʩʩʤʦʪʨʠʤ ʩʥʘʯʘʣʘ ʚʦʟʨʘʩʪʘʶʱʫʶ ʬʫʥʢʮʠʶ   y = f (x)   ʠ 

ʧʨʦʚʝʜʝʤ ʩʝʢʫʱʫʶ ʛʨʘʬʠʢʘ ʵʪʦʡ ʬʫʥʢʮʠʠ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʪʦʯʢʠ 

  A = (x0;  f (x0))   ʠ   B = (x1;  f (x1)) (ʨʠʩʫʥʦʢ 33). 

 

ʈʠʩʫʥʦʢ 33 ï ʀʟʦʙʨʘʞʝʥʠʝ ʦʩʪʨʦʛʦ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʝʢʫʱʝʡ 

ʆʙʦʟʥʘʯʠʤ ʙʫʢʚʦʡ   ű   ʫʛʦʣ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʩʝʢʫʱʝʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʠ   Ox,  ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ. ʊʦʛʜʘ ʫʛʦʣ 

  BAD   ʚ ʪʨʝʫʛʦʣʴʥʠʢʝ   ABD   ʥʘ ʨʠʩʫʥʢʝ 4 ʨʘʚʝʥ   ű,   ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʪʘʥʛʝʥʩʘ ʫʛʣʘ ʧʦʣʫʯʘʝʤ ʨʘʚʝʥʩʪʚʦ  

, 

(

8) 

ʧʨʠʯʝʤ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʷʤʦʡ   tg ű   

ʷʚʣʷʝʪʩʷ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʝʢʫʱʝʡ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ   y = f (x),   

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ   A =  (x0;  f (x0))   ʠ   B =  (x1;  f (x1))   ʵʪʦʛʦ ʛʨʘʬʠʢʘ. 

      ʉʣʫʯʘʡ, ʢʦʛʜʘ ʬʫʥʢʮʠʷ   y = f (x)   ʫʙʳʚʘʝʪ, ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 5 

 

 ʈʠʩʫʥʦʢ 34 ï ʀʟʦʙʨʘʞʝʥʠʝ ʪʫʧʦʛʦ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʝʢʫʱʝʡ 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʛʦʣ   ű ʷʚʣʷʝʪʩʷ ʪʫʧʳʤ, ʧʨʠʯʝʤ 

https://www.resolventa.ru/spr/matan/function_property.htm#fpr3
https://www.resolventa.ru/spr/matan/tangent.htm#secant
https://www.resolventa.ru/spr/trig/tfsharp.htm#tf
https://www.resolventa.ru/spr/trig/tfsharp.htm#tf
https://www.resolventa.ru/spr/algebra/degree1.htm#l1
https://www.resolventa.ru/spr/matan/tangent.htm#secant1
https://www.resolventa.ru/spr/matan/function_property.htm#fpr3


34 

 

ʪʦ ʝʩʪʴ ʵʪʘ ʬʦʨʤʫʣʘ  ʩʧʨʘʚʝʜʣʠʚʘ ʠ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʬʫʥʢʮʠʷ 

  y = f (x)   ʫʙʳʚʘʝʪ.     ʆʪʩʶʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʥʦʡ 

ʬʫʥʢʮʠʠ ʚʳʪʝʢʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ: 

 

ʛʜʝ ʙʫʢʚʦʡ   Ŭ   ʦʙʦʟʥʘʯʝʥ ʫʛʦʣ, ʦʙʨʘʟʦʚʘʥʥʳʡ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ 

ʬʫʥʢʮʠʠ   y = f (x)   ʚ ʪʦʯʢʝ   A =  (x0;  f (x0))   ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʦʩʠ   Ox   (ʨʠʩ. 6). 

 

ʈʠʩʫʥʦʢ 35 ï ʀʟʦʙʨʘʞʝʥʠʝ ʦʩʪʨʦʛʦ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ 

ʊʘʢʠʤ  ʦʙʨʘʟʦʤ, ʝʩʣʠ ʫ ʬʫʥʢʮʠʠ   y = f (x)   ʚ ʪʦʯʢʝ   x0   

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʠʟʚʦʜʥʘʷ, ʪʦ ʵʪʘ ʧʨʦʠʟʚʦʜʥʘʷ ʨʘʚʥʘ ʪʘʥʛʝʥʩʫ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ   y = f (x)   ʚ ʪʦʯʢʝ   (x0;  f (x0)), ʪʦ 

ʝʩʪʴ ʫʛʣʦʚʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʨʷʤʦʡ : 

 

 fǋ(x0) = k = tg Ŭ,  (6) 

 

ʛʜʝ ʫʛʦʣ ʥʘʢʣʦʥʘ   Ŭ   ʦʙʨʘʟʦʚʘʥ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʠ   Ox   ʠ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʚ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʪʦ 

ʝʩʪʴ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ). 

ʅʘ ʨʠʩʫʥʢʘʭ 36 ï 41 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʩʤʳʩʣʦʤ 

ʧʨʦʠʟʚʦʜʥʦʡ  

https://www.resolventa.ru/spr/matan/tangent.htm#derivative1
https://www.resolventa.ru/spr/matan/tangent.htm#derivative1
https://www.resolventa.ru/spr/matan/tangent.htm#tangent1
https://www.resolventa.ru/spr/matan/tangent.htm#tangent1
https://www.resolventa.ru/spr/matan/tangent.htm#derivative1
https://www.resolventa.ru/spr/matan/tangent.htm#tangent1
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ʇʨʠʤʝʨ 76. 

 

ʈʠʩʫʥʦʢ 36 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 76 

ʇʨʠʤʝʨ 77. 

 

ʈʠʩʫʥʦʢ 37 - ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 77 

ʇʨʠʤʝʨ 78. 

 

ʈʠʩʫʥʦʢ  38 - ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 78 
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ʇʨʠʤʝʨ 79. 

 

ʈʠʩʫʥʦʢ 39 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 79 

ʇʨʠʤʝʨ 80. 

 

ʈʠʩʫʥʦʢ 40 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 80 
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ʇʨʠʤʝʨ 81. 

 

ʈʠʩʫʥʦʢ 41 - ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 81 

ɸʣʛʦʨʠʪʤ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʚ 

ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 42. 

 

ʈʠʩʫʥʦʢ  42  - ɸʣʛʦʨʠʪʤ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ 

ʬʫʥʢʮʠʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ 

ɿʘʜʘʯʠ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʫʨʘʚʥʝʥʠʡ ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʬʫʥʢʮʠʷʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 43 ï 48. 
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ʈʠʩʫʥʦʢ  43 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 3 

ɿʘʜʘʯʘ 4. ʉʦʩʪʘʚʴʪʝ  ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʢʨʠʚʦʡ ʫ = ln(ʭ-3), 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ  ʯʝʨʝʟ ʪʦʯʢʠ ɸ(-8;0) ʠ ɺ(0; 4).  

 

ʈʠʩʫʥʦʢ  44 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 4 
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ɿʘʜʘʯʘ 5. ʅʘʧʠʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʢʨʠʚʦʡ ʫ = 
̖

 ʚ ʪʦʯʢʝ 

ʄ(1; İ). 

 

ʈʠʩʫʥʦʢ 45 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 5 

ɿʘʜʘʯʘ 6. ʅʘʡʜʠʪʝ ʦʰʠʙʢʫ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ: ʩʦʩʪʘʚʴʪʝ ʫʨʘʚʥʝʥʠʝ 

ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ f(x) = x
3
 ï 2x

2
 + 1 ʚ ʪʦʯʢʝ ʩ ʘʙʩʮʠʩʩʦʡ 2. 

ʈʝʰʝʥʠʝ. 

 

 

ʈʠʩʫʥʦʢ 46 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 6 
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ɿʘʜʘʯʘ 7. 

 

ʈʠʩʫʥʦʢ 47 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 7 

ɿʘʜʘʯʘ 8. ʂ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = sinx ʧʦʩʪʨʦʡʪʝ ʢʘʩʘʪʝʣʴʥʫʶ ʚ ʪʦʯʢʝ ʭ 

= 0. 

ʈʝʰʝʥʠʝ. 

 

ʈʠʩʫʥʦʢ 48 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 8 

ʂʘʢʦʡ ʫʛʦʣ (ʦʩʪʨʳʡ, ʪʫʧʦʡ) ʢʘʩʘʪʝʣʴʥʘʷ ʦʙʨʘʟʫʝʪ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʢ ʦʩʠ ʆʍ? ʆʪʚʝʪ ʥʘʡʜʠʪʝ ʥʘ ʨʠʩʫʥʢʝ 49. 
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ʈʠʩʫʥʦʢ 49 ï ɺʝʣʠʯʠʥʳ ʫʣʦʚ ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ 

ʂʘʢ ʥʘʭʦʜʠʪʩʷ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʢʨʠʚʳʤʠ? ʆʪʚʝʪ ʥʘʡʜʠʪʝ ʥʘ ʨʠʩʫʥʢʝ 

50. 

 

 

 

 

ʈʠʩʫʥʦʢ 50 ï ʋʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʢʨʠʚʳʤʠ 
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4.4 ʋʨʘʚʥʝʥʠʝ ʥʦʨʤʘʣʠ 

 

ʆʧʨʝʜʝʣʝʥʠʝ 5. ʇʨʷʤʘʷ, ʧʨʦʚʝʜʝʥʥʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢʘʩʘʪʝʣʴʥʦʡ ʠ 

ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʪʦʯʢʫ ʢʘʩʘʥʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʘʣʴʶ ʢ ʢʨʠʚʦʡ. 

ʋʛʣʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʧʨʷʤʳʭ, ʩʚʷʟʘʥʳ ʨʘʚʝʥʩʪʚʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ 

ʨʠʩʫʥʢʝ 51. 

 
ʈʠʩʫʥʦʢ 51 ï ʌʦʨʤʫʣʘ ʩʚʷʟʠ ʫʛʣʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ 

ɻʨʘʬʠʢ ʠ ʫʨʘʚʥʝʥʠʝ ʥʦʨʤʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 52 

 

ʈʠʩʫʥʦʢ 52 ï ɻʨʘʬʠʢ ʠ ʫʨʘʚʥʝʥʠʝ ʥʦʨʤʘʣʠ 

ɽʩʣʠ ʬʫʥʢʮʠʷ f(x) ʥʝ ʠʤʝʝʪ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʪʦʯʢʝ ʭ0, ʥʦ ʥʝʧʨʝʨʳʚʥʘ ʚ 

ʵʪʦʡ ʪʦʯʢʝ, ʪʦ ʫ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ ʚ ʵʪʦʡ ʪʦʯʢʝ ʣʠʙʦ ʚʦʦʙʱʝ ʥʝʪ ʢʘʩʘʪʝʣʴʥʦʡ, 

ʣʠʙʦ ʝʩʪʴ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʘʩʘʪʝʣʴʥʘʷ. 

ɽʩʣʠ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʥʝʪ ʢʘʩʘʪʝʣʴʥʦʡ, ʪʦ ʚ ʵʪʦʡ ʪʦʯʢʝ   ʥʝʪ ʠ 

ʥʦʨʤʘʣʠ. ɽʩʣʠ ʚ ʥʝʢʦʪʦʨʦʡ ʪʦʯʢʝ ʝʩʪʴ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʘʩʘʪʝʣʴʥʘʷ, ʪʦ ʚ ʵʪʦʡ 

ʪʦʯʢʝ ʝʩʪʴ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʥʦʨʤʘʣʴ. 

ɿʘʜʘʯʠ ʩʦʩʪʘʚʣʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʥʦʨʤʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 53 ï 

55. 

ɿʘʜʘʯʘ 9. 

 

 

ʈʠʩʫʥʦʢ 53 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 9 
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ɿʘʜʘʯʘ 10.  

 

ʈʠʩʫʥʦʢ 54 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 10 

ɿʘʜʘʯʘ 11. 

 

ʈʠʩʫʥʦʢ 55 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 11 
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4.5 ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʦ ʨʘʟʜʝʣʫ 4 

 

1. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ. 

2. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʝʢʫʱʝʡ. 

3. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʨʤʘʣʠ. 

4. ɿʘʧʠʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ, ʧʨʦʚʝʜʝʥʥʦʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ 

= f(ʭ) ʚ ʪʦʯʢʝ ʭ0. 

5. ɿʘʧʠʰʠʪʝ ʫʨʘʚʥʝʥʠʝ ʥʦʨʤʘʣʠ, ʧʨʦʚʝʜʝʥʥʦʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = 

f(ʭ) ʚ ʪʦʯʢʝ ʭ0. 

6. ʋʢʘʞʠʪʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ʭ0,  ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʝʩʣʠ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʚ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʝ ʨʘʚʥʘ 

ʥʫʣʶ. 

7. ʋʢʘʞʠʪʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʦʨʤʘʣʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ʭ0,  ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʝʩʣʠ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʚ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʝ ʨʘʚʥʘ 

ʥʫʣʶ. 

8. ʂʘʢʦʡ ʬʦʨʤʫʣʦʡ ʩʚʷʟʘʥʳ ʫʛʣʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʘʩʘʪʝʣʴʥʦʡ ʠ 

ʥʦʨʤʘʣʠ? 

 

 

4.6 ɿʘʜʘʥʠʷ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʦ ʨʘʟʜʝʣʫ 4 

 

ɿʘʜʘʯʘ 12. ʅʘ ʨʠʩʫʥʢʝ 56 ʠʟʦʙʨʘʞʝʥ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʨʦʚʝʜʝʥʳ ʢʘʩʘʪʝʣʴʥʳʝ ʚ ʯʝʪʳʨʝʭ ʪʦʯʢʘʭ. ʇʦʣʴʟʫʷʩʴ ʛʨʘʬʠʢʦʤ, ʧʦʩʪʘʚʴʪʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʞʜʦʡ ʪʦʯʢʝ ʟʥʘʯʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ. 

 

ʈʠʩʫʥʦʢ 56 ï ɻʨʘʬʠʢ ʢ ʟʘʜʘʯʝ 12 

ɿʘʜʘʯʘ 13. ʉʦʩʪʘʚʴʪʝ ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʥʦʨʤʘʣʠ ʢ ʛʨʘʬʠʢʫ 

ʬʫʥʢʮʠʠ f(x) ʚ ʪʦʯʢʝ ʄ. 
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ɿʘʜʘʯʘ 14. ʉʦʩʪʘʚʴʪʝ ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ ʫ =  Ὴ  ̖- ̖  ʚ 

ʪʦʯʢʝ ʭ = -1. 

ɿʘʜʘʯʘ 15. ʉʦʩʪʘʚʴʪʝ ʫʨʘʚʥʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ ʫ = 5ʭ ï 3 +  

̖̆  ʚ ʪʦʯʢʝ ʭ = 1. 

ɿʘʜʘʯʘ 16. ʂʘʩʘʪʝʣʴʥʘʷ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = 5ʭ - 4̖̆ ʧʘʨʘʣʣʝʣʴʥʘ 
ʧʨʷʤʦʡ ʫ = - 3ʭ + 4. ʅʘʡʜʠʪʝ ʘʙʩʮʠʩʩʫ ʪʦʯʢʠ ʢʘʩʘʥʠʷ. 

ɿʘʜʘʯʘ 17. ʅʘʡʜʠʪʝ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = 

lnx ʚ ʪʦʯʢʝ ʭ = 1. 

ɿʘʜʘʯʘ 18. ʅʘʡʜʠʪʝ ʫʛʦʣ ʥʘʢʣʦʥʘ ʥʦʨʤʘʣʠ ʢ ʛʨʘʬʠʢʫ ʬʫʥʢʮʠʠ ʫ = ̖̆ ʚ 
ʪʦʯʢʝ ʭ = 0. 
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5 ʌʠʟʠʯʝʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ 

 

5.1 ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ 

 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 57, ʥʘ  

ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʦ ʜʚʠʞʝʥʠʝ ʪʦʯʢʠ ʚʜʦʣʴ ʦʩʠ ʭ.  ʊʦʛʜʘ ʤʛʥʦʚʝʥʥʘʷ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʝʩʪʴ ʧʨʦʠʟʚʦʜʥʘʷ ʧʫʪʠ ʦʪ ʚʨʝʤʝʥʠ. 

 

 
ʈʠʩʫʥʦʢ 57 ï ɼʚʠʞʝʥʠʝ ʪʦʯʢʠ ʧʦ ʦʩʠ 

 

 

ʈʠʩʫʥʦʢ 58 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʠ ʧʨʷʤʦʣʠʥʝʡʥʦʤ 

ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ 

 

 

ʈʠʩʫʥʦʢ 59 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʧʘʜʝʥʠʠ 

 

 

5.2 ʇʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ 

ʧʨʦʠʟʚʦʜʥʦʡ 

 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʨʫʛʠʝ ʥʝʨʘʚʥʦʤʝʨʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʠʨʦʜʝ ʠ 

ʪʝʭʥʠʢʝ, ʪʦ ʤʦʞʥʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ 

ʧʨʦʠʟʚʦʜʥʫʶ (ʩʤʦʪʨʠʪʝ ʧʨʠʣʦʞʝʥʠʷ). ʅʘʭʦʞʜʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 

ʢʘʢʦʛʦ ï ʣʠʙʦ ʧʨʦʮʝʩʩʘ ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯʘʭ. 
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ɿʘʜʘʯʘ 19. 

 

ʈʠʩʫʥʦʢ 60 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 19 

ɿʘʜʘʯʘ 20.  

 

 

ʈʠʩʫʥʦʢ 61 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 20 
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ɿʘʜʘʯʘ 21.  

 
ʈʠʩʫʥʦʢ 62 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 21 

 ɿʘʜʘʯʘ 22.  ʅʘʡʜʠʪʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ ʥʝʢʦʪʦʨʦʡ ʧʦʧʫʣʷʮʠʠ, 

ʧʦʜʯʠʥʷʶʱʝʡʩʷ ʟʘʢʦʥʫ p(t)=3000+100t
2
 ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ 5 ʯʘʩʦʚ,10 ʯʘʩʦʚ. 

ʈʝʰʝʥʠʝ.  

ɽʩʣʠ ʧʦʧʫʣʷʮʠʷ ʚ ʤʦʤʝʥʪ    

ʚʨʝʤʝʥʠ t ʥʘʩʯʠʪʳʚʘʝʪ p(t)=3000+100t
2
 ʦʩʦʙʝʡ (t ʠʟʤʝʨʷʝʪʩʷ ʚ ʯʘʩʘʭ), ʪʦ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʦʧʫʣʷʮʠʠ ʝʩʪʴ pǋ(t)=200t. 

ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʧʦʧʫʣʷʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. 

ɽʩʣʠ t =5, ʪʦ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʩʦʩʪʘʚʣʷʝʪ ʨǋ(5)=200Ț5=1000 ʦʩʦʙʝʡ ʚ ʯʘʩ. 

ɽʩʣʠ t=10, ʪʦ ʨǋ(10)=200Ț10=2000 ʦʩʦʙʝʡ ʚ ʯʘʩ. 

ɿʘʜʘʯʘ 23. ʈʘʢʝʪʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʩʦʚʝʨʰʘʝʪ ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 

ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʧʦ ʟʘʢʦʥʫ . ʅʘʡʪʠ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʠ 

ʫʩʢʦʨʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ . ɼʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʜʚʠʞʝʥʠʷ. 

ʈʝʰʝʥʠʝ:  

(ʨʘʜ/ʩ) 

Ů  

Ů  (ʨʘʜ/ʩ
2
) 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ 
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ʆʪʚʝʪ: =6 ʨʘʜ/ʩ, Ů=18  ʨʘʜ/ʩ
2
. 

ɿʘʜʘʯʘ 24.  ʇʫʣʷ, ʧʦʧʘʜʘʷ ʚ ʪʚʝʨʜʦʝ ʪʝʣʦ, ʜʚʠʞʝʪʩʷ ʚ ʥʝʤ ʧʦ 

ʟʘʢʦʥʫ S(t)= ln(1+kV0t), ʛʜʝ V0 - ʩʢʦʨʦʩʪʴ, ʩ ʢʦʪʦʨʦʡ ʧʫʣʷ ʚʭʦʜʠʪ ʚ ʪʝʣʦ, k ï 

ʧʦʩʪʦʷʥʥʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ. 

ʈʝʰʝʥʠʝ: V(t)=Sǋ(t) 

V(t)=  

 

ʆʪʚʝʪ: V= ; ʘ=-kĀV
2
. 

ɿʘʜʘʯʘ 25. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʜʚʠʞʝʪʩʷ ʚʜʦʣʴ ʦʩʠ ʆʍ ʩʦʛʣʘʩʥʦ 

ʟʘʢʦʥʫ x(t). ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. ʆʧʠʩʘʪʴ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ ʠ ʩʭʝʤʘʪʠʯʝʩʢʠ ʠʟʦʙʨʘʟʠʪʴ ʜʚʠʞʝʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ, ʝʩʣʠ: 

ʘ). x(t)= 

(ʤ/ʩ) 

(ʤ/ʩ
2
) 

 
ʭ 

 
ʈʘʚʥʦʟʘʤʝʜʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʩʪʦʨʦʥʫ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʦʩʠ ʆʍ. 

ʙ).  

V(t) = xǋ(t) = 5+t; V(0) 5 (ʤ/ʩ). 

a(t) = Vǋ(t) =1; a = 1 (ʤ/ʩ
2
) 

 
x 

 
ʈʘʚʥʦʫʩʢʦʨʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʦʩʠ ʆʍ. 

ʚ). ʭ(t)=- ; 

V(t)=xǋ(t)=- ; V(0)= =3,5 (ʤ/ʩ) 

a(t)=Vǋ(t)=-1,5; ʘ=-1,5 (ʤ/ʩ
2
) 

 
ʭ 

 
ʈʘʚʥʦʟʘʤʝʜʣʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʦʩʠ ʆʍ. 
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ɿʘʜʘʯʘ 26. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʜʚʠʞʝʪʩʷ ʧʦ ʧʨʷʤʦʡ. ʋʨʘʚʥʝʥʠʝ 

ʜʚʠʞʝʥʠʷ: S(t)=  (ʤ). ʅʘʡʜʠʪʝ ʝʝ ʩʢʦʨʦʩʪʴ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t=3 

(c). ɺ ʢʘʢʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʫʩʢʦʨʝʥʠʝ ʙʫʜʝʪ ʨʘʚʥʦ 9 ʤ/ʩ
2
? 

ʈʝʰʝʥʠʝ: ʘ)  V(t) = Sǋ(t) =3t
2 
- 3t+2; 

V(3) = 27-9+2 = 20 (ʤ/ʩ). 

ʙ) a(t) = Vǋ(t) = 6t-3; 

6t-3=9; 6t=12; t=2 (ʩ). 

ʆʪʚʝʪ: V(3)=20 ʤ/ʩ; ʘ=9 ʤ/ʩ
2
 ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t=2ʩ. 

ɿʘʜʘʯʘ 27. ʊʚʝʨʜʦʝ ʪʝʣʦ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʥʝʧʦʜʚʠʞʥʦʡ ʦʩʠ ʧʦ ʟʘʢʦʥʫ 

ű(t). ʅʘʡʪʠ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʠ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʜʚʠʞʝʥʠʷ. ɼʘʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʚʠʞʝʥʠʷ, ʝʩʣʠ: 

 

ɸ 

 
ʆ  

ɺ 

 

 
 

ʘ) ű(t)=12t+4, , ɽ(t)= , . 

ɽ=0 - ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. 

ʙ) ű(t)=5t
3
+6t, , ɽ(t)= , , -

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. 

ʚ) ű(t)=2t
2
+8t, , E(t)= , , 

 - ʨʘʚʥʦʧʝʨʝʤʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʦʢʨʫʞʥʦʩʪʠ. 

ɿʘʜʘʯʘ 28. ʊʝʣʦ ʤʘʩʩʦʡ 5 ʢʛ ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʧʦ ʟʘʢʦʥʫ S(t)=(5-

t)(2t-6)+50. ʅʘʡʪʠ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʪʝʣʘ ʯʝʨʝʟ 2 ʩ ʧʦʩʣʝ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ. 

ʈʝʰʝʥʠʝ: ɽʢ = , 

V(t) = Sǋ(t) = - (2t-6)+2(5-t) = - 2t+6+10-2t = -4t+16. 

V(t0) = -4Ț2+16 =- 8+16=8 (ʤ/ʩ). 

ɽʢ =  (ɼʞ). 

ʆʪʚʝʪ: ɽʢ =160ɼʞ. 

ɿʘʜʘʯʘ 29.  ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʤʘʩʩʦʡ 10 ʢʛ ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ 

ʧʦ ʟʘʢʦʥʫ S(t) = . ʅʘʡʪʠ ʩʢʦʨʦʩʪʴ ʠ ʩʠʣʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʵʪʫ 

ʪʦʯʢʫ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t=1ʩ. 

ʈʝʰʝʥʠʝ: F = ma,  V(t) = Sǋ(t) = 6t
2
-5t-7,  V(t0) = 6-5-7 = -6 (ʤ/ʩ),  

a(t) =12t-5; a(t0) =12-5=7 (ʤ/ʩ
2
). 

F=10Ț7=70 (ʅ). 

ʆʪʚʝʪ: F=70 H. 
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ɿʘʜʘʯʘ 30. ʊʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʦ 

ʟʘʢʦʥʫ ʊ=100- .  

ʘ)  ʂʘʢʦʚʘ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t=1ʩ?  

ʙ)  ɺ ʢʘʢʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʘ 

4
0
 ʚ ʩʝʢʫʥʜʫ? 

ʈʝʰʝʥʠʝ. 

ʘ)  (ʚ ʩʝʢ); 

ʙ)  (t+1)
2 
=16; t+1=4; t = 3 (ʩ). 

ʆʪʚʝʪ: ʘ) ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 1
0
 ʚ ʩʝʢ. 

ʙ) ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 4
0
 ʚ ʩʝʢ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ 3ʩ. 

 

 

5.3 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

 

ɿʘʜʘʯʘ 31. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t=t0, ʜʚʠʞʫʱʝʡʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʧʦ ʟʘʢʦʥʫ S(t), ʛʜʝ t ʠʟʤʝʨʷʝʪʩʷ ʚ 

ʩʝʢʫʥʜʘʭ, ʘ S ï ʚ ʤʝʪʨʘʭ, ʝʩʣʠ: 

ʘ) S(t)=5t
2
; t0=10; 

ʙ) S(t)=5t
2
-2t; t0=5; 

ʚ) S(t)=-5t
2
+24t; t0=2; 

ʛ) S(t)=(6-5t)(5t+2)-10; t0=1; 

ʜ) S(t)= ; t0=8. 

ɿʘʜʘʯʘ 32. ʄʘʪʝʨʠʘʣʴʥʘʷ ʪʦʯʢʘ ʤʘʩʩʦʡ m ʜʚʠʞʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦ ʧʦ 

ʟʘʢʦʥʫ S(t), ʛʜʝ t ʠʟʤʝʨʷʝʪʩʷ ʚ ʩʝʢʫʥʜʘʭ, ʘ S ï ʚ ʤʝʪʨʘʭ. ʅʘʡʜʠʪʝ ʩʢʦʨʦʩʪʴ ʠ 

ʩʠʣʫ, ʜʝʡʩʪʚʫʶʱʫʶ ʥʘ ʵʪʫ ʪʦʯʢʫ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʝʩʣʠ: 

ʘ) S(t)= ; t=3 ʩ; m=2 ʢʛ; 

ʙ) S(t)=(6-t)(2t+3)-18; t=2 ʩ; m=5 ʢʛ; 

ʚ) S(t)=2t
3
-2,5t

2
+3t+1; t=1 c; m=8 ʢʛ; 

ʛ) S(t)= ; t=3 c; m=4. 

ɿʘʜʘʯʘ 33 (1, 2, 3). ʈʝʰʠʪʝ ʟʘʜʘʯʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 63. 
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ʈʠʩʫʥʦʢ  63 ï ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 33 
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6 ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʫʥʢʮʠʡ ʠ ʧʦʩʪʨʦʝʥʠʶ 

ʛʨʘʬʠʢʦʚ 

 

6.1 ʄʦʥʦʪʦʥʥʦʩʪʴ ʬʫʥʢʮʠʠ 

 

 

 

ʈʠʩʫʥʦʢ 64 - ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʩʪʦʷʥʥʦʡ ʬʫʥʢʮʠʠ 

 

ʈʠʩʫʥʦʢ  65 - ʅʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʤʦʥʦʪʦʥʥʦʩʪʠ ʬʫʥʢʮʠʠ 

 

ʈʠʩʫʥʦʢ   66 - ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʦʩʪʘʪʦʯʥʳʭ ʫʩʣʦʚʠʡ 

ʤʦʥʦʪʦʥʥʦʩʪʠ 
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ʊʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʥʘʷ ʨʘʚʥʘ ʥʫʣʶ ʠʣʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, 

ʥʘʟʳʚʘʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʪʦʯʢʘʤʠ ʬʫʥʢʮʠʠ. ʊʦʯʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʟʚʦʜʥʘʷ 

ʨʘʚʥʘ ʥʫʣʶ, ʥʘʟʳʚʘʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʤʠ. ʇʨʦʤʝʞʫʪʢʠ ʤʦʥʦʪʦʥʥʦʩʪʠ 

ʬʫʥʢʮʠʠ ʨʘʟʜʝʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʪʦʯʢʘʤʠ. 

 

 

                          ʘ)                                                  ʙ)   

ʈʠʩʫʥʦʢ  67 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ: ʘ) ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʪʦʯʢʘʭ; ʙ) ïʚ 

ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʢʘʭ 

 

 

ʈʠʩʫʥʦʢ  68 ï ɿʥʘʢʠ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠʭ ʪʦʯʝʢ 

ɸʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ: 

1. ʅʘʡʪʠ ʧʨʦʠʟʚʦʜʥʫʶ ʬʫʥʢʮʠʠ f Ë(x). 

2. ʅʘʡʪʠ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʬʫʥʢʮʠʠ ʠʟ ʫʩʣʦʚʠʷ f Ë(x) = 0. 

3. ʆʪʤʝʪʠʪʴ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʥʘ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ (ʦʩʠ), ʦʪʨʘʞʘʶʱʝʡ 

ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʢʠ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʧʦʣʫʯʠʚʰʠʭʩʷ ʧʨʦʤʝʞʫʪʢʘʭ 

(ʠʥʪʝʨʚʘʣʘʭ). 

5. ʇʦ ʟʥʘʢʫ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʧʨʦʤʝʞʫʪʢʘʭ  ʦʧʨʝʜʝʣʠʪʴ  ʭʘʨʘʢʪʝʨ 

ʤʦʥʦʪʦʥʥʦʩʪʠ ʬʫʥʢʮʠʠ. 
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ɿʘʜʘʥʠʝ: ʠʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʠ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ. 

ʇʨʠʤʝʨ 82. 

 

ʈʠʩʫʥʦʢ 69 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 82 

ʇʨʠʤʝʨ 83. 

 

ʈʠʩʫʥʦʢ 70 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 83 

ʇʨʠʤʝʨ 84. 

 

ʈʠʩʫʥʦʢ 71 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 84 
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ʇʨʠʤʝʨ 85. 

 

ʈʠʩʫʥʦʢ 72 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 85 

 

 

6.2 ʕʢʩʪʨʝʤʫʤʳ ʬʫʥʢʮʠʠ 

 

 

ʈʠʩʫʥʦʢ 73 ï ʆʧʨʝʜʝʣʝʥʠʝ ʵʢʩʪʨʝʤʫʤʦʚ 
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ʈʠʩʫʥʦʢ 74 ïɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʵʢʩʪʨʝʤʫʤʦʚ 

ʊʝʦʨʝʤʘ (ʥʝʦʙʭʦʜʠʤʳʡ ʧʨʠʟʥʘʢ ʵʢʩʪʨʝʤʫʤʘ). ɽʩʣʠ ʪʦʯʢʘ ʭ0 - ʪʦʯʢʘ 

ʵʢʩʪʨʝʤʫʤʘ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ  f(x), ʪʦ f Ë(x0) = 0. 

ɼʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʪʦʛʦ, ʯʪʦ ʩʪʘʮʠʦʥʘʨʥʘʷ ʪʦʯʢʘ ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ 

ʵʢʩʪʨʝʤʫʤʘ: 

1) ʝʩʣʠ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ y = f(x) ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ 

ʩʪʘʮʠʦʥʘʨʥʫʶ ʪʦʯʢʫ ʤʝʥʷʝʪ ʟʥʘʢ ʩ ç+è ʥʘ ç-è , ʪʦ ʵʪʘ ʩʪʘʮʠʦʥʘʨʥʘʷ 

ʪʦʯʢʘ ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʤʘʢʩʠʤʫʤʘ (ʥʘ ʨʠʩʫʥʢʝ 68 ʪʦʯʢʘ ʭ0); 

2)  ʝʩʣʠ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ y = f(x) ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ 

ʩʪʘʮʠʦʥʘʨʥʫʶ ʪʦʯʢʫ ʤʝʥʷʝʪ ʟʥʘʢ ʩ ç-è ʥʘ ç+è , ʪʦ ʵʪʘ ʩʪʘʮʠʦʥʘʨʥʘʷ 

ʪʦʯʢʘ ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʤʠʥʠʤʫʤʘ (ʥʘ ʨʠʩʫʥʢʝ 68 ʪʦʯʢʘ ʭ1); 

3) ʝʩʣʠ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ y = f(x) ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ 

ʩʪʘʮʠʦʥʘʨʥʫʶ ʪʦʯʢʫ ʥʝ ʤʝʥʷʝʪ ʟʥʘʢ, ʪʦ  ʵʪʘ ʩʪʘʮʠʦʥʘʨʥʘʷ ʪʦʯʢʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʪʦʯʢʦʡ ʵʢʩʪʨʝʤʫʤʘ (ʥʘ ʨʠʩʫʥʢʝ 68 ʪʦʯʢʘ ʭ2). 

 

ɸʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʥʘ ʵʢʩʪʨʝʤʫʤ 

1. ʅʘʡʪʠ ʧʨʦʠʟʚʦʜʥʫʶ ʬʫʥʢʮʠʠ f Ë(x). 

2. ʅʘʡʪʠ ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʦʯʢʠ ʬʫʥʢʮʠʠ ʠʟ ʫʩʣʦʚʠʷ f Ë(x) = 0. 

3. ʆʪʤʝʪʠʪʴ ʪʦʯʢʠ ʥʘ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ (ʦʩʠ), ʦʪʨʘʞʘʶʱʝʡ ʦʙʣʘʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʢʠ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʧʦʣʫʯʠʚʰʠʭʩʷ ʧʨʦʤʝʞʫʪʢʘʭ 

(ʠʥʪʝʨʚʘʣʘʭ). 

5. ʇʦ ʩʤʝʥʝ  ʟʥʘʢʘ ʧʨʦʠʟʚʦʜʥʦʡ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʪʦʯʢʠ  ʦʧʨʝʜʝʣʠʪʴ  ʚʠʜ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ (ʤʘʢʩʠʤʫʤ, ʤʠʥʠʤʫʤ). 

ɺ ʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʘʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʠ ʥʘ 

ʵʢʩʪʨʝʤʫʤ. 
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ʇʨʠʤʝʨ 84. 

 

ʈʠʩʫʥʦʢ 75 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 84 

ʇʨʠʤʝʨ 85. 

 

ʈʠʩʫʥʦʢ 76ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 85 
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ʇʨʠʤʝʨ 86. 

 

ʈʠʩʫʥʦʢ 77ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 86 

ʇʨʠʤʝʨ 87. 

 

ʈʠʩʫʥʦʢ 78ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 87 

ʇʨʠʤʝʨ 88. 

 

ʈʠʩʫʥʦʢ 79 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 88 

 



60 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ ʵʢʩʪʨʝʤʫʤ 

ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ. ʆʙʦʙʱʠʤ ʜʚʘ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʈʠʩʫʥʦʢ 80 - ʆʙʦʙʱʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʬʫʥʢʮʠʠ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ 

ʵʢʩʪʨʝʤʫʤ 

ɸʣʛʦʨʠʪʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ ʵʢʩʪʨʝʤʫʤ 

1. ʅʘʡʪʠ ʧʨʦʠʟʚʦʜʥʫʶ ʬʫʥʢʮʠʠ f Ë(x). 

2. ʅʘʡʪʠ ʩʪʘʮʠʦʥʘʨʥʳʝ (f Ë(x) = 0)  ʠ ʢʨʠʪʠʯʝʩʢʠʝ  ʪʦʯʢʠ  (f Ë(x) ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ) ʬʫʥʢʮʠʠ. 

3. ʆʪʤʝʪʠʪʴ ʪʦʯʢʠ ʥʘ ʯʠʩʣʦʚʦʡ ʧʨʷʤʦʡ (ʦʩʠ), ʦʪʨʘʞʘʶʱʝʡ ʦʙʣʘʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ. 

4. ʆʧʨʝʜʝʣʠʪʴ ʟʥʘʢʠ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʧʦʣʫʯʠʚʰʠʭʩʷ ʧʨʦʤʝʞʫʪʢʘʭ 

(ʠʥʪʝʨʚʘʣʘʭ). 

5. ʉʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʤʦʥʦʪʦʥʥʦʩʪʠ ʬʫʥʢʮʠʠ ʠ ʦ ʝʝ ʪʦʯʢʘʭ  ʵʢʩʪʨʝʤʫʤʘ  

(ʤʘʢʩʠʤʫʤ, ʤʠʥʠʤʫʤ). 

ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʠʤʝʨʘʭ ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʶ ʥʘ 

ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ ʵʢʩʪʨʝʤʫʤ. 

ʇʨʠʤʝʨ 89. 

 

ʈʠʩʫʥʦʢ 81 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 89 
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ʇʨʠʤʝʨ 90. 

 

ʈʠʩʫʥʦʢ 82 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 90 

ʇʨʠʤʝʨ 91. 

 

ʈʠʩʫʥʦʢ 83 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 91 

ʇʨʠʤʝʨ 92. 

 

ʈʠʩʫʥʦʢ 84 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 92 



62 

6.3 ɺʳʧʫʢʣʦʩʪʴ ʬʫʥʢʮʠʠ ʠ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ 

ʆʧʨʝʜʝʣʝʥʠʷ ʚʳʧʫʢʣʦʡ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 85,86. 

 

ʈʠʩʫʥʦʢ 85 ï ʇʝʨʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ ʚʳʧʫʢʣʦʡ ʚʚʝʨʭ (ʚʥʠʟ) 

ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ f(x) ʥʘʟʳʚʘʝʪʩʷ ʚʳʧʫʢʣʳʤ ʚʚʝʨʭ (ʚʥʠʟ) ʥʘ ʠʥʪʝʨʚʘʣʝ 

(ὥ;b), ʝʩʣʠ ʚʩʝ ʪʦʯʢʠ ʛʨʘʬʠʢʘ ʣʝʞʘʪ ʥʠʞʝ (ʚʳʰʝ) ʣʶʙʦʡ ʝʛʦ ʢʘʩʘʪʝʣʴʥʦʡ ʥʘ 

ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ 

 

 

ʈʠʩʫʥʦʢ 86  ï ɺʪʦʨʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʫʥʢʮʠʠ ʚʳʧʫʢʣʦʡ ʚʚʝʨʭ (ʚʥʠʟ) 

ɽʩʣʠ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ (ʭ0; f(x0)) ʧʝʨʝʭʦʜʠʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʢʘʩʘʪʝʣʴʥʦʡ ʥʘ ʜʨʫʛʫʶ, ʪʦ ʪʦʯʢʘ ʭ0 ʥʘʟʳʚʘʝʪʩʷ ʪʦʯʢʦʡ ʧʝʨʝʛʠʙʘ ʬʫʥʢʮʠʠ f(x). 

ɼʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʚʳʧʫʢʣʦʩʪʠ ʬʫʥʢʮʠʠ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʦʯʝʢ 

ʧʝʨʝʛʠʙʘ: ʝʩʣʠ ʥʘ ʠʥʪʝʨʚʘʣʝ (ὥ;b)  f ǋǋ(ʭ) > 0, ʪʦ ʥʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ʬʫʥʢʮʠʷ 

ʚʳʧʫʢʣʘ ʚʥʠʟ, ʠ ʝʩʣʠ ʥʘ ʠʥʪʝʨʚʘʣʝ (ὥ;b)  f ǋǋ(ʭ) < 0, ʪʦ ʥʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ 

ʬʫʥʢʮʠʷ ʚʳʧʫʢʣʘ ʚʚʝʨʭ; ʝʩʣʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʥʝʢʦʪʦʨʫʶ ʪʦʯʢʫ ʭ0 ʚʪʦʨʘʷ 

ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʥʷʝʪ ʟʥʘʢ, ʪʦ ʪʦʯʢʘ ʭ0 ï ʪʦʯʢʘ ʧʝʨʝʛʠʙʘ ʬʫʥʢʮʠʠ.  
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ʈʠʩʫʥʦʢ 87 ï ɼʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ ʚʳʧʫʢʣʦʩʪʠ 

 

ʈʠʩʫʥʦʢ 88 ï ʇʨʠʤʝʨʳ ʪʦʯʝʢ ʧʝʨʝʛʠʙʘ 

 

ʈʠʩʫʥʦʢ 89 ï ʋʛʣʦʚʘʷ ʪʦʯʢʘ, ʥʝ ʷʚʣʷʶʱʘʷʩʷ ʪʦʯʢʦʡ ʧʝʨʝʛʠʙʘ 

ʇʨʘʚʠʣʦ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʤʝʞʫʪʢʦʚ ʚʳʧʫʢʣʦʩʪʠ ʠ ʪʦʯʝʢ ʧʝʨʝʛʠʙʘ: 

ʘ) ʅʘʡʪʠ ʧʨʦʠʟʚʦʜʥʫʶ ʬʫʥʢʮʠʠ f ǋ(ʭ). 

ʙ) ʅʘʡʪʠ ʚʪʦʨʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʬʫʥʢʮʠʠ f ǋǋ(ʭ). 

ʚ) ʅʘʡʪʠ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʧʦ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ (f ǋǋ(ʭ) = 0). 

ʛ) ʀʩʩʣʝʜʦʚʘʪʴ ʟʥʘʢ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʧʨʦʤʝʞʫʪʢʘʭ, ʦʧʨʝʜʝʣʠʪʴ 
ʧʨʦʤʝʞʫʪʢʠ ʚʳʧʫʢʣʦʩʪʠ ʠ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ. 

ʜ) ɺʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʘʭ ʧʝʨʝʛʠʙʘ. 

ʇʨʠʤʝʨ  93. 

 

ʈʠʩʫʥʦʢ 90 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 93 
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ʇʨʠʤʝʨ 94. ʅʘʡʜʠʪʝ ʪʦʯʢʠ ʧʝʨʝʛʠʙʘ ʬʫʥʢʮʠʠ f(x) = ʭ
5 
ï 80ʭ

2
. 

ʈʝʰʝʥʠʝ.  

ʅʘʭʦʜʠʤ ʧʝʨʚʫʶ ʧʨʦʠʟʚʦʜʥʫʶ: fǋ(ʭ) = (ʭ
5 
ï 80ʭ

2
)ǋ = 5ʭ

4 
ï 160ʭ. 

ʅʘʭʦʜʠʤ ʚʪʦʨʫʶ ʧʨʦʠʟʚʦʜʥʫʶ: fǋǋ(ʭ) = (5ʭ
4 
ï 160ʭ)ǋ = 20ʭ

3 
ï 160. 

ʅʘʭʦʜʠʤ ʩʪʘʮʠʦʥʘʨʥʳʝ ʪʦʯʢʠ ʧʦ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ: 20ʭ
3 
ï 160 = 0, ʭ 

= 2. 

ʆʧʨʝʜʝʣʷʝʤ ʟʥʘʢʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʪʦʯʢʠ (ʨʠʩʫʥʦʢ 91): 

 

ʈʠʩʫʥʦʢ 91 ïɿʥʘʢʠ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʨʠʤʝʨʘ 94 

ʉʤʝʥʘ ʟʥʘʢʘ ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʭ = 2 ï ʪʦʯʢʘ 

ʧʝʨʝʛʠʙʘ. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʝʚʘʞʥʦ, ʩ ʢʘʢʦʛʦ ʥʘ ʢʘʢʦʡ ʟʥʘʢ ʤʝʥʷʝʪʩʷ 

ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʪʦʯʢʫ ʭ = 2! 

ʆʪʚʝʪ: ʭ = 2. 

ʇʨʠʤʝʨ 95. ʅʘʡʜʠʪʝ ʧʨʦʤʝʞʫʪʢʠ ʚʳʧʫʢʣʦʩʪʠ ʬʫʥʢʮʠʠ. 

 

 

ʈʠʩʫʥʦʢ 92 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 95 
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6.3 ʅʘʭʦʞʜʝʥʠʝ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʚʪʦʨʦʡ 
ʧʨʦʠʟʚʦʜʥʦʡ 

 

ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 93, 94. 

 

ʈʠʩʫʥʦʢ 93 ï ɺʪʦʨʦʝ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʵʢʩʪʨʝʤʫʤʘ 

 

 

ʈʠʩʫʥʦʢ 94 ïʇʨʘʚʠʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ ʥʘ ʵʢʩʪʨʝʤʫʤ ʩ ʧʦʤʦʱʴʶ 

ʚʪʦʨʦʡ ʧʨʦʠʟʚʦʜʥʦʡ  

 

ʇʨʠʤʝʨ 96. ʀʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʶ ʥʘ ʵʢʩʪʨʝʤʫʤ ʩ ʧʦʤʦʱʴʶ ʚʪʦʨʦʡ 

ʧʨʦʠʟʚʦʜʥʦʡ. 

 
 

 

ʈʠʩʫʥʦʢ 95 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 96 
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6.5 ʅʘʠʤʝʥʴʰʝʝ ʠ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ 
 

 
 

ʈʠʩʫʥʦʢ 96 ï ʀʟʦʙʨʘʞʝʥʠʷ ʥʘʠʙʦʣʴʰʠʭ ʠ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʥʘʠʤʝʥʴʰʝʛʦ ʠ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ, 

ʥʝʧʨʝʨʳʚʥʦʡ ʚ ʥʝʢʦʪʦʨʦʤ ʧʨʦʤʝʞʫʪʢʝ, ʥʝʦʙʭʦʜʠʤʦ: 

1.  ʅʘʡʪʠ ʢʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʟʘʜʘʥʥʦʤʫ ʧʨʦʤʝʞʫʪʢʫ, ʠ 

ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʚ ʵʪʠʭ ʪʦʯʢʘʭ. 

2. ʅʘʡʪʠ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʥʘ ʢʦʥʮʘʭ ʧʨʦʤʝʞʫʪʢʘ. 

3. ʉʨʘʚʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ; ʪʦʛʜʘ ʥʘʠʤʝʥʴʰʝʝ ʠ ʥʘʠʙʦʣʴʰʝʝ ʠʟ 

ʥʠʭ ʷʚʣʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʠʤʝʥʴʰʠʤ ʠ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʷʤʠ 

ʬʫʥʢʮʠʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʦʤʝʞʫʪʢʝ. 

ʇʨʠʤʝʨ 97. ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʠ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʥʘ 

ʦʪʨʝʟʢʝ f(x) = x
3
 ï 3x

2
, ρȠτȢ 

 

ʈʠʩʫʥʦʢ 97 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 97 
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ʇʨʠʤʝʨ 98. ʅʘʡʜʠʪʝ ʥʘʠʙʦʣʴʰʝʝ ʠ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʥʘ 

ʦʪʨʝʟʢʝ f(x) = x
3
 ï x

2
, σȠπȢ 

 

ʈʠʩʫʥʦʢ 98 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 98 

ʇʨʠʤʝʨ 99.  

 

 

ʈʠʩʫʥʦʢ 99 ï ʈʝʰʝʥʠʝ ʧʨʠʤʝʨʘ 99 
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6.6 ʇʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʥʘ ʵʢʩʪʨʝʤʫʤ 

 

ɿʘʜʘʯʠ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʝʣʦ ʢ ʧʦʥʷʪʠʶ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ, 

ʩʪʘʚʠʣʠʩʴ ʩ ʜʘʚʥʠʭ ʧʦʨ. ɿʜʝʩʴ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʢʨʫʛʘ, ʢʘʟʘʣʦʩʴ ʙʳ, 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʟʘʜʘʯ. ʇʝʨʚʳʡ ï ʥʘʭʦʞʜʝʥʠʝ 

ʥʘʠʙʦʣʴʰʠʭ ʠ ʥʘʠʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ, ʠʣʠ ʢʘʢ ʩʝʡʯʘʩ ʛʦʚʦʨʷʪ, ʵʢʩʪʨʝʤʫʤʦʚ 

ʨʘʟʣʠʯʥʳʭ ʚʝʣʠʯʠʥ. ɺʪʦʨʦʡ ï ʧʨʦʚʝʜʝʥʠʝ ʢʘʩʘʪʝʣʴʥʳʭ ʢ ʢʨʠʚʳʤ ʠ 

ʚʳʯʠʩʣʝʥʠʝ ʩʢʦʨʦʩʪʠ. ɿʘʜʘʯʠ ʥʘ ʵʢʩʪʨʝʤʫʤ ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʣʠ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʣʶʜʠ ʚʩʝʛʜʘ ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ 

ʚʦʧʨʦʩʘʤʠ: ʏʪʦ ʙʦʣʴʰʝ? ʂʪʦ ʙʳʩʪʨʝʝ? ʏʪʦ ʜʣʠʥʥʝʝ? 

ɺ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʟʘʜʘʯʠ ʥʘ ʦʪʳʩʢʘʥʠʝ ʥʘʠʙʦʣʴʰʠʭ ʠ ʥʘʠʤʝʥʴʰʠʭ 

ʟʥʘʯʝʥʠʡ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʧʫʣʷʨʥʳ. ɿʘʜʘʯʠ ʪʘʢʦʛʦ ʪʠʧʘ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʪʨʫʜʘʭ ɽʚʢʣʠʜʘ ʠ ɸʨʭʠʤʝʜʘ. ʅʦ ʚ ʜʨʝʚʥʦʩʪʠ ʠ ʚ ʩʨʝʜʥʠʝ ʚʝʢʘ ʪʘʢʠʝ ʟʘʜʘʯʠ 

ʨʝʰʘʣʠʩʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʝ ʩʚʷʟʘʥʥʳʤʠ 

ʦʙʱʝʡ ʠʜʝʝʡ. ʀ ʪʦʣʴʢʦ ʚ 17 ʚʝʢʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚʩʝ ʵʪʠ ʟʘʜʘʯʠ ʤʦʞʥʦ 

ʨʝʰʠʪʴ ʝʜʠʥʳʤ ʤʝʪʦʜʦʤ, ʠʩʧʦʣʴʟʫʷ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ. ʈʘʟʚʠʪʠʝ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʚ ʪʨʫʜʘʭ ʅʴʶʪʦʥʘ ʠ ʃʝʡʙʥʠʮʘ ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʷʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʰʠʨʦʢʦ ʨʘʟʜʚʠʥʫʣʦ ʛʨʘʥʠʮʳ 

ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɺ 1638 ʛʦʜʫ ʇʴʝʨ ʌʝʨʤʘ, ʠʩʧʦʣʴʟʫʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʪʦʯʢʝ ʵʢʩʪʨʝʤʫʤʘ. ʅʘ 

ʩʦʚʨʝʤʝʥʥʦʤ ʷʟʳʢʝ ʦʥʦ ʟʚʫʯʠʪ ʪʘʢ: ʝʩʣʠ ʧʨʦʠʟʚʦʜʥʘʷ ʚ ʪʦʯʢʝ ʨʘʚʥʘ ʥʫʣʶ ʠʣʠ 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʚ ʵʪʦʡ ʪʦʯʢʝ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʵʢʩʪʨʝʤʫʤ. ɺ 1683 ʛʦʜʫ 

ʃʝʡʙʥʠʮ ʧʝʯʘʪʘʝʪ ʩʪʘʪʴʶ çʅʦʚʳʡ ʤʝʪʦʜ ʤʘʢʩʠʤʫʤʦʚ ʠ ʤʠʥʠʤʫʤʦʚè, ʚ 

ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʜʦʩʪʘʪʦʯʥʳʡ ʧʨʠʟʥʘʢ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ: ʝʩʣʠ ʚ ʪʦʯʢʝ 

ʍ ʧʝʨʚʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʨʘʚʥʘ ʥʫʣʶ, ʘ ʚʪʦʨʘʷ ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ, ʪʦ ʍ ï 

ʪʦʯʢʘ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ, ʧʨʠʯʝʤ, ʝʩʣʠ ʚʪʦʨʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʚ ʵʪʦʡ ʪʦʯʢʝ 

ʧʦʣʦʞʠʪʝʣʴʥʘ, ʪʦ ʍ ï ʪʦʯʢʘ ʤʠʥʠʤʫʤʘ; ʝʩʣʠ ʦʪʨʠʮʘʪʝʣʴʥʘ, ʪʦ ʍ ï ʪʦʯʢʘ 

ʤʘʢʩʠʤʫʤʘ. 

ʈʘʙʦʪʳ ʃʝʡʙʥʠʮʘ ʩʦʩʪʘʚʣʷʶʪ ʬʫʥʜʘʤʝʥʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ 

ʦʩʥʦʚʫ ʥʦʚʦʡ ʥʘʫʢʠ ʦʥ ʧʦʣʦʞʠʣ ʧʦʥʷʪʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʘ. ʃʝʡʙʥʠʮ ʜʘʣ 

ʧʨʘʚʠʣʘ ʚʳʯʠʩʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʩʫʤʤʳ, ʨʘʟʥʦʩʪʠ, ʧʨʦʠʟʚʝʜʝʥʠʷ, ʜʨʦʙʠ, 

ʩʪʝʧʝʥʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʤʠ ʃʝʡʙʥʠʮʝʤ ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʤʳ 

ʧʦʣʴʟʫʝʤʩʷ ʠ ʧʦʥʳʥʝ, ʢʘʢ ʠ ʙʦʣʴʰʠʥʩʪʚʦʤ ʚʚʝʜʝʥʥʳʭ ʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʪʝʨʤʠʥʦʚ: ʬʫʥʢʮʠʷ, ʧʝʨʝʤʝʥʥʘʷ, ʧʦʩʪʦʷʥʥʘʷ, ʢʦʦʨʜʠʥʘʪʳ, ʘʙʩʮʠʩʩʘ, 

ʘʣʛʦʨʠʪʤ, ʜʠʬʬʝʨʝʥʮʠʘʣ. ʄʥʦʛʠʝ ʠʟ ʵʪʠʭ ʪʝʨʤʠʥʦʚ ʫʧʦʪʨʝʙʣʷʣʠʩʴ ʠ ʨʘʥʴʰʝ, 

ʥʦ ʥʝ ʠʤʝʣʠ ʪʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʜʘʣ ʠʤ ʃʝʡʙʥʠʮ. ʇʦʩʣʝ 

ʝʛʦ ʨʘʙʦʪ ʠ ʪʨʫʜʦʚ ʝʛʦ ʙʣʠʞʘʡʰʠʭ ʩʧʦʜʚʠʞʥʠʢʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦʷʚʠʣʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʥʦ ʚʩʷ ʤʘʪʝʤʘʪʠʢʘ ʚʩʪʫʧʠʣʘ ʚ ʥʦʚʫʶ ʵʧʦʭʫ. 

ɿʘʤʝʯʘʪʝʣʴʥʳʡ ʨʫʩʩʢʠʡ ʧʦʵʪ ɺʘʣʝʨʠʡ ɹʨʶʩʦʚ ʧʦʩʚʷʪʠʣ ʫʯʝʥʦʤʫ ʪʘʢʠʝ 

ʩʪʨʦʢʠ: 

ʆ ʃʝʡʙʥʠʮ, ʦ ʤʫʜʨʝʮ, ʩʦʟʜʘʪʝʣʴ ʚʝʱʠʭ ʢʥʠʛ! 

ʊʳ ʚʳʰʝ ʤʠʨʘ ʙʳʣ, ʢʘʢ ʜʨʝʚʥʠʝ ʧʨʦʨʦʢʠ. 

ʊʚʦʡ ʚʝʢ, ʜʠʚʷʩʴ ʪʝʙʝ, ʧʨʦʨʦʯʝʩʪʚ ʥʝ ʜʦʩʪʠʛ 

ʀ ʩ ʣʝʩʪʴʶ ʩʤʝʰʠʚʘʣ ʙʝʟʫʤʥʳʝ ʫʧʨʝʢʠ. 
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ʆʙʨʘʪʠʤʩʷ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʟʘʜʘʯʘʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ 

ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʦʨʝʤʘ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʃʝʡʙʥʠʮʝʤ. 

ʋʞʝ ʚ ʛʣʫʙʦʢʦʡ ʜʨʝʚʥʦʩʪʠ ʚʦʟʥʠʢʘʣʠ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʪʨʝʙʦʚʘʣʦʩʴ 

ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʥʘ ʵʢʩʪʨʝʤʫʤ. ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ, ʜʦʰʝʜʰʠʭ ʜʦ ʥʘʩ, ʟʘʜʘʯ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʩʚʷʟʘʥʘ ʩ ʣʝʛʝʥʜʦʡ ʦʙ ʦʩʥʦʚʘʥʠʠ ʛʦʨʦʜʘ ʂʘʨʬʘʛʝʥʘ. ʂʘʢ 

ʧʦʚʝʩʪʚʫʝʪ ʚ çʕʥʝʠʜʝè ʨʠʤʩʢʠʡ ʧʦʵʪ ɺʝʨʛʠʣʠʡ, ʜʘʚʥʳʤ-ʜʘʚʥʦ ʬʠʥʠʢʠʡʩʢʘʷ 

ʮʘʨʝʚʥʘ ɼʠʜʦʥʘ ʩ ʥʝʙʦʣʴʰʠʤ ʦʪʨʷʜʦʤ ʧʨʝʜʘʥʥʳʭ ʝʡ ʣʶʜʝʡ ʧʦʢʠʥʫʣʘ ʨʦʜʥʦʡ 

ʛʦʨʦʜ ʊʠʨ, ʩʧʘʩʘʷʩʴ ʦʪ ʧʨʝʩʣʝʜʦʚʘʥʠʡ ʩʚʦʝʛʦ ʙʨʘʪʘ ʪʠʨʘʥʘ ʇʠʛʤʘʣʠʦʥʘ. ɽʝ 

ʢʦʨʘʙʣʠ ʦʪʧʨʘʚʠʣʠʩʴ ʥʘ ʟʘʧʘʜ ʧʦ ʉʨʝʜʠʟʝʤʥʦʤʫ ʤʦʨʶ ʠ ʧʣʳʣʠ, ʧʦʢʘ ɼʠʜʦʥʘ 

ʥʝ ʦʙʣʶʙʦʚʘʣʘ ʫʜʦʙʥʦʝ ʜʣʷ ʧʦʩʝʣʝʥʠʷ ʤʝʩʪʦ ʥʘ ʘʬʨʠʢʘʥʩʢʦʤ ʧʦʙʝʨʝʞʴʝ, ʚ 

ʥʳʥʝʰʥʝʤ ʊʫʥʠʩʩʢʦʤ ʟʘʣʠʚʝ. 

ɺʳʩʘʜʠʚʰʠʝʩʷ ʬʠʥʠʢʠʡʮʳ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʥʝ ʦʯʝʥʴ ʛʦʩʪʝʧʨʠʠʤʥʦ 

ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ, ʥʫʤʠʜʠʡʮʘʤʠ. ʂʦʨʦʣʴ ʥʫʙʠʜʠʡʮʝʚ ʗʨʙ ʚʦʠʥʩʪʚʝʥʥʦ ʠ 

ʧʨʝʟʨʠʪʝʣʴʥʦ ʨʘʟʛʦʚʘʨʠʚʘʣ ʩ ʥʝʧʨʦʰʝʥʦʡ ʛʦʩʪʴʝʡ. ʆʥ ʧʨʠʥʷʣ ʜʨʘʛʦʮʝʥʥʦʩʪʠ, 

ʧʨʝʜʣʦʞʝʥʥʳʝ ɼʠʜʦʥʦʡ ʜʣʷ ʧʦʢʫʧʢʠ ʟʝʤʣʠ, ʥʦ ʨʝʰʠʪʝʣʴʥʦ ʟʘʷʚʠʣ, ʯʪʦ 

ʚʟʘʤʝʥ ʦʥ ʩʦʛʣʘʩʝʥ ʫʩʪʫʧʠʪʴ ʝʡ ʣʠʰʴ ʢʣʦʯʦʢ ʟʝʤʣʠ, çʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʦʢʨʫʞʠʪʴ ʙʳʯʴʝʡ ʰʢʫʨʦʡè. ʎʘʨʝʚʥʘ ʙʝʟʨʦʧʦʪʥʦ ʩʦʛʣʘʩʠʣʘʩʴ. ʗʨʙ ʧʦʥʷʣ 

ʭʠʪʨʦʩʪʴ ʠ ʢʦʚʘʨʩʪʚʦ ʬʠʥʠʢʠʷʥʢʠ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ: ɼʠʜʦʥʘ ʧʨʠʢʘʟʘʣʘ 

ʨʘʟʨʝʟʘʪʴ ʰʢʫʨʫ ʥʘ ʦʯʝʥʴ ʪʦʥʢʠʝ ʨʝʤʥʠ ʠ ʩʰʠʪʴ ʠʭ. ʇʦʣʫʯʠʚ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʦʥʢʠʡ, ʥʦ ʦʯʝʥʴ ʜʣʠʥʥʳʡ ʨʝʤʝʥʴ, ʦʥʘ ʦʪʛʦʨʦʜʠʣʘ ʠʤ ʦʪ ʙʝʨʝʛʘ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʇʨʦʩʪʦʜʫʰʥʳʡ, ʥʦ ʯʝʩʪʥʳʡ ʗʨʙ ʥʝ ʩʪʘʣ 

ʦʪʢʘʟʳʚʘʪʴʩʷ ʦʪ ʜʘʥʥʦʛʦ ʩʣʦʚʘ. ɸ ɼʠʜʦʥʘ ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʦʩʥʦʚʘʣʘ ʛʦʨʦʜ 

ʂʘʨʬʘʛʝʥ. ɺ ʧʘʤʷʪʴ ʦʙ ʵʪʦʡ ʠʩʪʦʨʠʠ ʢʘʨʬʘʛʝʥʩʢʘʷ ʢʨʝʧʦʩʪʴ ʙʳʣʘ ʥʘʟʚʘʥʘ 

çɹʠʨʩʘè, ʯʪʦ ʥʘ ʷʟʳʢʝ ʦʙʠʪʘʪʝʣʝʡ ʂʘʨʬʘʛʝʥʘ ʦʟʥʘʯʘʝʪ çʙʳʯʴʷ ʰʢʫʨʘè. 

ʃʝʛʝʥʜʘ ʦʪʥʦʩʠʪ ʩʦʙʳʪʠʷ ʢ 825 ʛʦʜʫ ʜʦ ʥ.ʵ. ʠ ʥʘʤ, ʢʦʥʝʯʥʦ, ʩʫʜʠʪʴ ʦʙ 

ʠʭ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʪʨʫʜʥʦ. ʅʦ ʜʣʷ ʥʘʩ ʠʥʪʝʨʝʩʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, 

ʢʦʪʦʨʫʶ, ʚʠʜʠʤʦ, ʧʨʠʰʣʦʩʴ ʨʝʰʘʪʴ ɼʠʜʦʥʝ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʣʠʥʘ 

ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʪʦʥʢʦʛʦ ʨʝʤʥʷ ʨʘʚʥʘ 600ʤ. ʊʦʛʜʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʷʟʳʢʝ 

ʟʘʜʘʯʘ ɼʠʜʦʥʳ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʘʢ: 

ɿʘʜʘʯʘ 34. ʆʜʥʘ ʩʪʦʨʦʥʘ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʣʠ ʧʨʠʤʳʢʘʝʪ ʢ 

ʙʝʨʝʛʫ ʤʦʨʷ, ʘ ʪʨʠ ʜʨʫʛʠʝ ʦʛʦʨʘʞʠʚʘʶʪʩʷ ʨʝʤʥʝʤ, ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ 600ʤ. 

ʂʘʢʦʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʦʨʦʥʳ ʵʪʦʛʦ ʫʯʘʩʪʢʘ, ʯʪʦʙʳ ʝʛʦ ʧʣʦʱʘʜʴ ʙʳʣʘ 

ʥʘʠʙʦʣʴʰʝʡ? 

ʈʝʰʝʥʠʝ. ʇʫʩʪʴ ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʨʘʚʥʘ ʭ ʤ, ʪʦʛʜʘ ʜʨʫʛʘʷ 

ʩʪʦʨʦʥʘ ʨʘʚʥʘ (600 ï 2ʭ)ʤ. ʇʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʙʫʜʝʪ ʬʫʥʢʮʠʝʡ ʦʪ 

ʧʝʨʝʤʝʥʥʦʡ ʭ: ʫ = ʭ(600 ï 2ʭ) = 600ʭ ï 2ʭ
2
, ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʦʡ (0; 

300). 

ʅʘʡʜʝʤ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʥʘ ʧʨʦʤʝʞʫʪʢʝ (0; 300). 

ʇʨʦʠʟʚʦʜʥʘʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʫ' = 600 ï 4ʭ. ʂʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʥʘʡʜʝʪʩʷ ʠʟ 

ʫʨʘʚʥʝʥʠʷ 600 ï 4ʭ = 0 ʭ = 150. 

ʀʩʩʣʝʜʫʝʤ ʟʥʘʢ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʢʘʞʜʦʤ ʠʥʪʝʨʚʘʣʝ: (0; 150) ʫ' > 0, (150; 300) 

ʫ' < 0. 

ʊʘʢ ʢʘʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʪʦʯʢʫ ʭ = 150 ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʥʷʝʪ ʟʥʘʢ ʩ 

ʧʣʶʩʘ ʥʘ ʤʠʥʫʩ, ʪʦ ʧʨʠ ʭ = 150 ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ. ɿʥʘʯʠʪ, 

ʥʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩʦ ʩʪʦʨʦʥʘʤʠ 150 ʤ ʠ 300 ʤ. 

ʅʘʡʜʝʤ ʧʣʦʱʘʜʴ ʦʛʦʨʦʞʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʟʝʤʣʠ S = 45000 ʤ
2
. 
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ʕʪʘ ʟʘʜʘʯʘ ʥʘʟʳʚʘʝʪʩʷ ʟʘʜʘʯʝʡ  ɼʠʜʦʥʳ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʫʯʘʩʪʦʢ ʠʤʝʝʪ 

ʬʦʨʤʫ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ʈʝʰʝʥʠʝ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ, ʝʩʣʠ ʬʦʨʤʘ ʛʨʘʥʠʮʳ ï 

ʢʨʠʚʘʷ ʣʠʥʠʷ ʚʳʟʚʘʣʦ ʢ ʞʠʟʥʠ ʥʦʚʳʡ ʚʘʞʥʳʡ ʨʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ ï 

ʚʘʨʠʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʝʤ ʷʚʣʷʝʪʩʷ ʥʝ 

ʬʫʥʢʮʠʷ, ʘ ʬʫʥʢʮʠʦʥʘʣ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦʪ ʨʘʟʜʝʣ ʧʣʦʜʦʪʚʦʨʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʤʘʪʝʤʘʪʠʢʠ, ʬʠʟʠʢʠ, ʪʝʭʥʠʢʠ, ʵʢʦʥʦʤʠʢʠ. 

ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʤʳ ʧʦʣʫʯʘʝʤ ʥʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʪʨʫʜʘ. 

ɿʘʜʘʯʘ 35. ʀʟ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʣʠʩʪʘ ʞʝʩʪʠ ʨʘʟʤʝʨʦʤ 25 ʭ 40 ʩʤ ʥʘʜʦ 

ʠʟʛʦʪʦʚʠʪʴ ʦʪʢʨʳʪʫʶ ʢʦʨʦʙʢʫ ʥʘʠʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʨʦʙʢʠ ʥʘʜʦ ʚʳʨʝʟʘʪʴ ʢʚʘʜʨʘʪʥʳʝ ʫʛʦʣʢʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʜʣʠʥʳ ʚʳʨʝʟʘʝʤʦʛʦ ʢʚʘʜʨʘʪʘ ʧʦʣʫʯʘʶʪʩʷ ʢʦʨʦʙʢʠ, ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʳʝ 

ʦʙʲʝʤʳ. (ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʨʠ ʢʦʨʦʙʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ 

ʚʳʨʝʟʘʥʠʠ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʠʭ ʨʘʟʚʝʨʪʢʠ.) ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʤʝʨʳ ʚʳʨʝʟʘʝʤʳʭ ʢʚʘʜʨʘʪʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʢʦʨʦʙʢʘ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ. 

ʈʝʰʝʥʠʝ. ʆʙʦʟʥʘʯʠʤ ʩʪʦʨʦʥʫ ʚʳʨʝʟʘʝʤʳʭ ʧʦ ʫʛʣʘʤ ʢʚʘʜʨʘʪʦʚ ʯʝʨʝʟ ʭ. 

ɼʥʦʤ ʢʦʨʦʙʢʠ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʨʘʚʥʳ ʘ = 25 ï 2ʭ 

ʠ ʚ = 40 ï 2ʭ.  

ɺʳʩʦʪʘ ʢʦʨʦʙʢʠ ʨʘʚʥʘ ʭ.   

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʲʝʤ ʢʦʨʦʙʢʠ ʨʘʚʝʥ V = (25 ï 2ʭ)(40 ï 2ʭ)ʭ, ʪ.ʝ. 

ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʧʝʨʝʤʝʥʥʦʡ ʭ. 

ʫ = (25 ï 2ʭ)(40 ï 2ʭ)ʭ = 4ʭ
3
 ï 130ʭ

2
 + 1000ʭ. 

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ ʧʨʦʤʝʞʫʪʦʢ (0; 12,5).  

ʅʘʡʜʝʤ ʵʢʩʪʨʝʤʫʤʳ ʵʪʦʡ ʬʫʥʢʮʠʠ. 

ʫ' = (4ʭ
3
 ï 130ʭ

2
 + 1000ʭ)' = 12ʭ

2
 ï 260ʭ + 1000, 

12ʭ
2
 ï 260ʭ + 1000 = 0. 

ʂʨʠʪʠʯʝʩʢʘʷ ʪʦʯʢʘ ʬʫʥʢʮʠʠ ʭ1 16,7 ï ʥʝ ʚʭʦʜʠʪ ʚ ʦʙʣʘʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ. 

ʀʪʘʢ, ʭ2 = 5 

ʆʧʨʝʜʝʣʠʤ ʟʥʘʢ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʧʨʦʤʝʞʫʪʢʘʭ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ ʦʪ 

ʢʨʠʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʭ = 2: 

(0; 5) ʫ' > 0, (5; 12,5) ʫ' < 0. 

ʊʘʢ ʢʘʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʪʦʯʢʫ ʭ = 5 ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʥʷʝʪ ʟʥʘʢ ʩ 

ʧʣʶʩʘ ʥʘ ʤʠʥʫʩ, ʪʦ ʧʨʠ ʭ = 5 ʬʫʥʢʮʠʷ ʫ = (25 ï 2ʭ)(40 ï 2ʭ)ʭ = 4ʭ
3
 ï 130ʭ

2
 + 

1000ʭ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʨʦʙʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʝʤ ʧʨʠ ʚʳʨʝʟʘʥʠʠ 

ʢʚʘʜʨʘʪʦʚ ʩʦ ʩʪʦʨʦʥʦʡ 5 ʩʤ. ʅʘʡʜʝʤ ʦʙʲʝʤ ʧʦʣʫʯʝʥʥʦʡ ʧʨʠ ʵʪʦʤ ʢʦʨʦʙʢʠ: 

V(5) = 2250ʩʤ
3
. 

ɺ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʟʘʜʘʯʠ ʥʘ ʧʦʠʩʢ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʮʝʧʠ ʙʫʜʝʪ ʥʘʠʤʝʥʴʰʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ ʥʘʠʙʦʣʴʰʘʷ 

ʤʦʱʥʦʩʪʴ. 

ɿʘʜʘʯʘ 36. ʕʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʧʨʠʙʦʨ ʧʦʪʨʝʙʣʷʝʪ ʤʦʱʥʦʩʪʴ ʦʪ 

ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ, ʕɼʉ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ 3ɺ, ʘ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʚʥʦ 
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2ʆʤ. ʂʘʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʠʙʦʨ, ʯʪʦʙʳ ʚ ʥʝʤ ʚʳʜʝʣʷʣʘʩʴ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ? 

ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʤ ʧʨʠʙʦʨʦʤ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ R, ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ . 

ʆʙʦʟʥʘʯʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠʙʦʨʘ R = ʭ. ʉ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʟʘʜʘʯʠ ʩʦʩʪʘʚʠʤ 

ʬʫʥʢʮʠʶ . ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ 

ʧʨʦʤʝʞʫʪʦʢ (0; + ). ʀʩʩʣʝʜʫʝʤ ʧʦʣʫʯʝʥʥʫʶ ʬʫʥʢʮʠʶ ʥʘ ʵʢʩʪʨʝʤʫʤ. 

 
ʂʨʠʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʥʘʡʜʫʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʷ . 

ʭ1 = ï 2  - ʪʦʯʢʘ ʥʝ ʚʭʦʜʠʪ ʚ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ, ʭ2 = 2. 

ʅʘʡʜʝʤ ʟʥʘʢ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʢʘʞʜʦʤ ʧʨʦʤʝʞʫʪʢʝ: 

(0; 2) > 0, (2; + ) < 0 

ʊʘʢ ʢʘʢ ʧʨʠ ʧʝʨʝʭʦʜʝ ʯʝʨʝʟ ʪʦʯʢʫ ʭ = 2 ʧʨʦʠʟʚʦʜʥʘʷ ʤʝʥʷʝʪ ʟʥʘʢ ʩ 

ʧʣʶʩʘ ʥʘ ʤʠʥʫʩ, ʪʦ ʚ ʵʪʦʡ ʪʦʯʢʝ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʤʘʢʩʠʤʫʤ. ɿʥʘʯʠʪ, 

ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʧʨʠʙʦʨʦʤ, ʙʫʜʝʪ ʥʘʠʙʦʣʴʰʝʡ, ʝʩʣʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʝʛʦ ʨʘʚʥʦ 2 ʆʤ. 

ʆʪʚʝʪ: 2 ʆʤ. 

ɿʘʜʘʯʘ 37. ʊʨʝʙʫʝʪʩʷ ʩʦʦʨʫʜʠʪʴ ʢʘʥʘʣ ʩ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ABDC, 

ʛʜʝ ɸɺ=CD, ɸɺ ʠ CD ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢ BD. ʉʫʤʤʘ ʜʣʠʥ ɸɺ, ɺD ʠ ʉD 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʦʡ ʈ ʤʝʪʨʘʤ. 

ʉʧʨʘʰʠʚʘʝʪʩʷ, ʢʘʢʠʤʠ ʥʘʜʦ ʩʜʝʣʘʪʴ ʰʠʨʠʥʫ ʠ ʛʣʫʙʠʥʫ ʢʘʥʘʣʘ, ʯʪʦʙʳ 

ʧʣʦʱʘʜʴ ʝʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʪ.ʝ. ʧʣʦʱʘʜʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩ 

ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ ɸ, ɺ, ʉ, D, ʦʢʘʟʘʣʘʩʴ ʙʳ ʥʘʠʙʦʣʴʰʝʡ? 

ʇʦʩʢʦʣʴʢʫ ʤʳ ʝʱʝ ʥʝ ʟʥʘʝʤ, ʢʘʢʠʤʠ ʥʘʜʦ ʩʜʝʣʘʪʴ ʛʣʫʙʠʥʫ ʠ ʰʠʨʠʥʫ 

ʢʘʥʘʣʘ, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʦʙʦʟʥʘʯʠʪʴ ʵʪʠ ʧʝʨʝʤʝʥʥʳʝ ʢʘʢʠʤʠ-ʣʠʙʦ 

ʧʦʜʭʦʜʷʱʠʤʠ ʙʫʢʚʘʤʠ. ʅʘʧʨʠʤʝʨ, ʧʦʣʦʞʠʪʴ ɸɺ = ʭ ʠ BD = ʫ. ɼʘʣʝʝ ʥʘʜʦ 

ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʭ ʠ ʫ ʪʫ ʚʝʣʠʯʠʥʫ, ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʥʘʤ ʥʘʜʦ 

ʥʘʡʪʠ, ʪ.ʝ. ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʢʘʥʘʣʘ. ʕʪʘ ʧʣʦʱʘʜʴ ʚʳʨʘʟʠʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

ʭʫ, ʪ.ʝ. ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʚʝʣʠʯʠʥ ʭ ʠ ʫ. ʅʦ ʥʘʰʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʣʝʛʯʠʪʩʷ, ʝʩʣʠ ʥʘʤ ʫʜʘʩʪʩʷ ʚʳʨʘʟʠʪʴ ʧʣʦʱʘʜʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʪʦʣʴʢʦ ʦʪ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʩʜʝʣʘʪʴ 

ʣʝʛʢʦ, ʪ.ʢ. ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʯʠ 2ʭ + ʫ = ʈ. 

ʈʝʰʝʥʠʝ. 

ʇʫʩʪʴ ɸɺ = ʭ, ʪʦʛʜʘ ʠ CD = ʭ, ʘ BD = P - 2x. ʇʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʙʫʜʝʪ 

ʨʘʚʥʘ ʭ (ʈ - 2ʭ). ɿʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ 

ʬʫʥʢʮʠʠ ʭ (ʈ - 2ʭ), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʯʣʝʥ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ, 

ʠʤʝʶʱʠʡ ʚʠʜ -2ʭ2+ʈʭ. ʆʯʝʚʠʜʥʦ, ʯʪʦ 

 
ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʧʦʣʫʯʠʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʤʳ ʩʜʝʣʘʝʤ ʛʣʫʙʠʥʫ ʢʘʥʘʣʘ ʭ = ʈ/4. ʊʦʛʜʘ ʦʢʘʞʝʪʩʷ ʰʠʨʠʥʘ ʫ ʨʘʚʥʦʡ ʈ/2, ʘ 

ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʨʘʚʥʦʡ ʈ2/8. 

ʆʪʚʝʪ: ʈ2/8. 
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ɿʘʜʘʯʘ 38. 

 

 

ʈʠʩʫʥʦʢ 100  - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 38 

 
 

6.7 ɿʘʜʘʯʠ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ 

 

ɿʘʜʘʯʘ 39.   

ʉʪʘʪʠʩʪʠʯʝʩʢʠʤ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʦʙʲʸʤ ʧʨʦʜʫʢʮʠʠ ʮʝʭʘ u(t) ʚ 

ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: u(t)= -

, ʛʜʝ- ʚʨʝʤʷ , ʯ. ʅʘʡʪʠ ʚ ʢʘʢʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ 

ʙʫʜʝʪ ʥʘʠʙʦʣʴʰʝʡ? 
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ɿʘʜʘʯʘ 40. 

ɻʨʫʟʦʚʦʡ ʩʘʤʦʣʝʪ ʜʚʠʞʝʪʩʷ ʧʦ ʟʘʢʦʥʫ: ʅʘʡʪʠ 

ʥʘʠʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʩʘʤʦʣʝʪʘ ʠ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ , ʚ ʢʦʪʦʨʳʡ ʩʢʦʨʦʩʪʴ ʙʳʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦʡ. 

ɿʘʜʘʯʘ 41.  
ʌʠʨʤʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʝʪʘʣʣʦʧʣʘʩʪʠʢʦʚʳʭ ʦʢʦʥ ʪʨʝʙʫʝʪʩʷ ʠʟʛʦʪʦʚʠʪʴ 

ʦʢʥʦ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, ʠʟʨʘʩʭʦʜʦʚʘʚ ʧʨʠ ʵʪʦʤ 20 ʤ ʧʨʦʬʠʣʷ. ʂʘʢʠʤʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʤʝʨʳ ʦʢʪʘ, ʯʪʦʙʳ ʦʥʦ ʧʨʦʧʫʩʢʘʣʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʝʪʘ? 

ʇʨʝʜʧʨʠʷʪʠʝ ʚʳʧʫʩʢʘʝʪ ʠ ʨʝʘʣʠʟʫʝʪ ʧʨʦʜʫʢʮʠʶ ʚ ʦʙʲʸʤʝ Q ʫʩʣ. ʝʜ. ʉ(Q)- 

ʬʫʥʢʮʠʷ ʟʘʪʨʘʪ ʈ(Q)- ʬʫʥʢʮʠʷ ʮʝʥʳ. 

 

.  

ʅʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʙʲʸʤ ʠ ʮʝʥʫ ʧʨʦʜʫʢʮʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ. 

 

 

6.8 ʇʦʣʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʥʦʡ ʠ 

ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ 
 

ɸʣʛʦʨʠʪʤ (ʩʭʝʤʘ) ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ 

 1. ʅʘʡʪʠ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ  D(y): 

ʘ) ʜʣʷ ʤʥʦʛʦʯʣʝʥʦʚ: ὼɴ ЊȠ Њ ;                     

ʙ) ʜʣʷ ʜʨʦʙʥʳʭ ʬʫʥʢʮʠʡ ʫʯʝʩʪʴ, ʯʪʦ ʟʥʘʤʝʥʘʪʝʣʴ π; 
ʚ) ʜʣʷ ʠʨʨʘʮʠʦʥʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʫʯʝʩʪʴ: ʧʦʜʢʦʨʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ π; 
ʛ) ʜʣʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫʯʝʩʪʴ: ʚʩʝ, ʯʪʦ ʝʩʪʴ ʧʦʜ ʟʥʘʢʦʤ 

ʣʦʛʘʨʠʬʤʘ, > 0. 

2. ʀʩʩʣʝʜʦʚʘʪʴ ʥʘ ʯʝʪʥʦʩʪʴ / ʥʝʯʝʪʥʦʩʪʴ: 

ʘ) Ὢ ὼ Ὢὼ - ʯʝʪʥʘʷ ʬʫʥʢʮʠʷ, ʛʨʘʬʠʢ ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʩʠ ʆʫ; 

ʙ) Ὢ ὼ Ὢὼ - ʥʝʯʝʪʥʘʷ ʬʫʥʢʮʠʷ, ʛʨʘʬʠʢ ʩʠʤʤʝʪʨʠʯʝʥ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ (0; 0); 

ʚ) Ὢ ὼ Ὢὼ Ὢὼ - ʥʠ ʯʝʪʥʘʷ, ʥʠ ʥʝʯʝʪʥʘʷ ʬʫʥʢʮʠʷ, ʅɽʊ 

ʩʠʤʤʝʪʨʠʠ (ʬʫʥʢʮʠʷ ʦʙʱʝʛʦ ʚʠʜʘ). 

3. ʅʘʡʪʠ ʪʦʯʢʠ  ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ (ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ): 

ʘ) ʛʨʘʬʠʢ ᷊ὕὢ ώ π, ʪʦʛʜʘ ʥʘʡʜʠʪʝ ʭ ;            

ʙ) ʛʨʘʬʠʢ ᷊ὕὣ ὼ π, ʪʦʛʜʘ ʥʘʡʜʠʪʝ y.  

4. ʀʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʶ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ ʵʢʩʪʨʝʤʫʤ: 

ʘ) ʥʘʡʪʠ ώᴂ ; 
ʙ) ώ π ʠ ʥʘʡʪʠ ʭ (ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ); 

ʚ) D(y) ʠʟ ʧʫʥʢʪʘ (1) ʨʘʟʙʠʪʴ ʟʥʘʯʝʥʠʷʤʠ ʭ ʠʟ ʧʫʥʢʪʘ (4ʙ), ʝʩʣʠ ʪʘʢʦʚʳʝ 

ʝʩʪʴ; 

ʛ) ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ 1. 
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ʊʘʙʣʠʮʘ 1 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ ʵʢʩʪʨʝʤʫʤ 

ʇʨʦʤʝʞʫʪʢʠ D(y) ʠʟ ʧʫʥʢʪʘ (1) ʨʘʟʙʠʪʴ 

ʟʥʘʯʝʥʠʷʤʠ ʭ ʠʟ ʧʫʥʢʪʘ (4ʙ), ʝʩʣʠ ʪʘʢʦʚʳʝ ʝʩʪʴ 

 

ɿʥʘʢʠ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʢʘʞʜʦʤ ʧʨʦʤʝʞʫʪʢʝ   

çʧʦʚʝʜʝʥʠʝè ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ  

ɽʩʣʠ ώ πȟ̓  ̏ώ ᴻ, ʘ ʝʩʣʠ ώ πȟ̓  ̏ώ Ȣ. ʆʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ 

ʵʢʩʪʨʝʤʫʤʘ: ʤʘʢʩʠʤʫʤ ʠʣʠ ʤʠʥʠʤʫʤ. 

5. ʀʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʶ ʥʘ ʚʳʧʫʢʣʦʩʪʴ ʠ ʧʝʨʝʛʠʙ: 

ʘ) ʥʘʡʪʠ ώᴂᴂ ;               
ʙ) ᴂ̔ᴂπ ʠ ʥʘʡʪʠ ʭ (ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ); 

ʚ) D(y) ʠʟ ʧʫʥʢʪʘ (1) ʨʘʟʙʠʪʴ ʟʥʘʯʝʥʠʷʤʠ ʭ ʠʟ ʧʫʥʢʪʘ (5ʙ), ʝʩʣʠ ʪʘʢʦʚʳʝ 

ʝʩʪʴ; 

ʛ) ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ 2. 

ʊʘʙʣʠʮʘ 2 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʥʘ ʚʳʧʫʢʣʦʩʪʴ ʠ ʧʝʨʝʛʠʙ 

ʇʨʦʤʝʞʫʪʢʠ D(y) ʠʟ ʧʫʥʢʪʘ (1) ʨʘʟʙʠʪʴ 

ʟʥʘʯʝʥʠʷʤʠ ʭ ʠʟ ʧʫʥʢʪʘ (5ʙ), ʝʩʣʠ ʪʘʢʦʚʳʝ ʝʩʪʴ 

 

ɿʥʘʢʠ ʧʨʦʠʟʚʦʜʥʦʡ ʥʘ ʢʘʞʜʦʤ ʧʨʦʤʝʞʫʪʢʝ   

çʧʦʚʝʜʝʥʠʝè ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ  

ɽʩʣʠ ώᴂ πȟ̓  ̏ώ ᷾, ʘ ʝʩʣʠ ώᴂ πȟ̓  ̏ώ ᷊. ʆʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ 

ʧʝʨʝʛʠʙʘ. 

6. ʉʭʝʤʘʪʠʯʥʦ ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʧʦ 

ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʫʥʢʮʠʠ. 

ɿʘʜʘʥʠʝ: ʠʩʩʣʝʜʦʚʘʪʴ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʥʦʡ ʠ ʧʦʩʪʨʦʠʪʴ 

ʛʨʘʬʠʢʠ.  

ɿʘʜʘʯʘ 42. ʫ = ʭ
3
 ï 6ʭ

2
 + 9ʭ ï 3. 

ʈʝʰʝʥʠʝ. 

1. ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ D(ʫ) = R, ʪʘʢ ʢʘʢ ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ  - 

ʤʥʦʛʦʯʣʝʥ. 

2. ʌʫʥʢʮʠʷ ʥʠ ʯʝʪʥʘʷ, ʥʠ ʥʝʯʝʪʥʘʷ (ʩʤʦʪʨʠʪʝ ʩʪʝʧʝʥʠ), ʩʠʤʤʝʪʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʆʭ ʠ ʪʦʯʢʠ ʆ(0;0) ʥʝʪ. 

3. ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ ʥʘʡʪʠ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

4. ʀʩʩʣʝʜʫʝʤ ʬʫʥʢʮʠʶ ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ ʵʢʩʪʨʝʤʫʤ. 

1) ʥʘʭʦʜʠʤ ʧʨʦʠʟʚʦʜʥʫʶ ʫǋ = (ʭ
3
 ï 6ʭ

2
 + 9ʭ ï 3)ǋ = 3ʭ

2
  - 12ʭ + 9; 

2) ʧʨʠʨʘʚʥʠʚʘʝʤ ʧʨʦʠʟʚʦʜʥʫʶ ʢ ʥʫʣʶ: ʫǋ =  0,  3ʭ
2
  - 12ʭ + 9 = 0  ʭ1 = 

1,  ʭ2 = 3;   

3) ʟʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ (ʪʘʙʣʠʮʘ 3): 

ʊʘʙʣʠʮʘ 3 ï ʀʩʩʣʝʜʦʚʘʥʠʝ  ʬʫʥʢʮʠʠ ʟʘʜʘʯʠ 42 ʥʘ ʤʦʥʦʪʦʥʥʦʩʪʴ ʠ 

ʵʢʩʪʨʝʤʫʤ 

ʭ ( -Њ; 1) 1 ( 1; 3) 3 ( 3; +Њ) 

ʫǋ + 0 - 0 + 

ʫ  ʫmax = 1  ymin = -3  

 

5.  ʀʩʩʣʝʜʫʝʤ ʬʫʥʢʮʠʶ ʥʘ ʚʳʧʫʢʣʦʩʪʴ ʠ ʧʝʨʝʛʠʙ. 

1) ʥʘʭʦʜʠʤ ʚʪʦʨʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʫǋǋ = (3ʭ
2
  - 12ʭ + 9)ǋ = 6ʭ ï 12; 

2) ʧʨʠʨʘʚʥʠʚʘʝʤ ʚʪʦʨʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʢ ʥʫʣʶ: ʫǋǋ =  0, 6ʭ ï 12 = 0   ʭ 

= 2; 
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3) ʟʘʧʦʣʥʷʝʤ ʪʘʙʣʠʮʫ 4: 

ʊʘʙʣʠʮʘ 4 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʟʘʜʘʯʠ 42 ʥʘ ʚʳʧʫʢʣʦʩʪʴ ʠ ʧʝʨʝʛʠʙ 

ʭ ( -Њ; 

2) 

2 ( 2; 

+Њ) 

ʫǋǋ - 0 + 

ʫ  ᷊ ʫʧʝʨʝ

ʛ = - 1 
 ᷾

 

6. ʇʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʪʨʦʠʤ ʛʨʘʬʠʢ ʬʫʥʢʮʠʠ:  

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 101 ï ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ  ʟʘʜʘʯʠ 42 

ɿʘʜʘʯʘ 43. ώ ὼ υὼ τ. 
ʈʝʰʝʥʠʝ. 1) D(y): ὼɴ ЊȠЊ ȟ̓Ȣ̋Ȣ̅ ́ ̘̎̍̎̏̄̏̌̆̎ 

2) Ὢ ὼ ὼ υ ὼ τ ὼ υὼ τ Ὢὼ ʬʫʥʢʮʠʷ 

ʯʝʪʥʘʷ, ʛʨʘʬʠʢ ʩʠʤʤʝʪʨʠʯʝʥ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʆʫ 

3) ʘ) ɻʨʘʬʠʢ ᷊ὕὢ ώ π, ʪʦʛʜʘ ὼ υὼ τ π. ʊ.ʢ. ὼ ὸ  ʪʦ 
ὸ υὸ τ π, Ὀ ωȟὸȟ τȠρ 

ᴾὼ ρP ὼ ρ ̉ ὼ τP ὼ ς  ʛʨʘʬʠʢ ᷊ὕὢ ʚ ʪʦʯʢʘʭ (-1; 0), 

(1; 0), (-2; 0) ʠ (2; 0) 

ʙ) ɻʨʘʬʠʢ ᷊ὕὣ ὼ π, ʪʦʛʜʘ ώ π υϽπ τ τ  P ʛʨʘʬʠʢ 

᷊ὕὣ ʚ ʪʦʯʢʝ (0; 4) 

 

4) ώ τὼ ρπὼ; 
 

τὼ ρπὼ πȠὼ π ̉ ὼ ςȟυ ρȟφȢ  
ʊʘʙʣʠʮʘ 5 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʟʘʜʘʯʠ 43 ʥʘ ʚʳʧʫʢʣʦʩʪʴ ʠ ʧʝʨʝʛʠʙ 

 

 

 

x ЊȠ ςȟυ ςȟυ ςȟυȠπ 0 πȠςȟυ ςȟυ ςȟυȠЊ 

 

yô 
- 

0 + 0 - 0 + 

y  Ȣ

-

2,25 

m

in  

 ᴻ 4 

max 
 Ȣ -

2,25 

m

in 

 ᴻ

0 x ςȟυ ςȟυ 
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4) ώ ρςὼ ρπ; ρςὼ ρπ πȠ ὼ πȟωȢ  

ʊʘʙʣʠʮʘ 4 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʟʘʜʘʯʠ 43 ʥʘ ʚʳʧʫʢʣʦʩʪʴ ʠ ʧʝʨʝʛʠʙ 
 

 

 

 

6) ʪ.ʢ. D(y): ὼɴ ЊȠЊ, ʟʥʘʯʠʪ, ʪʦʯʝʢ ʨʘʟʨʳʚʘ ʥʝʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 
ʘʩʠʤʧʪʦʪ ʥʝʪ. 

7) ʉʪʨʦʠʤ ʛʨʘʬʠʢ 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 102 ï ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ ʟʘʜʘʯʠ 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x ЊȠ 
υ

φ
 

υ

φ
 

υ

φ
Ƞ
υ

φ
 

υ

φ
   

υ

φ
ȠЊ 

 

yô 
+ 

0 - 0 + 

+

y 
 ᷾

0,

5 

ʧ

ʝʨʝʛʠʙ 

 ᷊  

0,5 

ʧʝʨʝʛʠʙ 

 ᷾

0 
-0,9 -2 

4 

0,9  ̖

 ̔

2 
-2,25 

-0,9 -2 

4 

0,9  ̖

 ̔

2 

-2,25 

-0,9 -2 

4 

0,9  ̖

 ̔

2 

-2,25 
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ɿʘʜʘʯʘ 44. ɿʘʜʘʯʫ ʠ ʝʝ ʨʝʰʝʥʠʝ ʩʤʦʪʨʠʪʝ ʥʘ ʨʠʩʫʥʢʝ 103. 

 

 

 

ʈʠʩʫʥʦʢ 103 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 44 

ɿʘʜʘʯʘ 45. ɿʘʜʘʯʘ ʠ ʝʝ ʨʝʰʝʥʠʝ ʫʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 104. 
 
 

 

ʈʠʩʫʥʦʢ 104 - ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 45 

ʅʘ ʨʠʩʫʥʢʝ 105 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʙʠʢʚʘʜʨʘʪʥʦʛʦ ʪʨʝʭʯʣʝʥʘ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʪʘʨʰʠʤ ʩʣʘʛʘʝʤʳʤ. ʉʨʘʚʥʠʪʝ ʛʨʘʬʠʢʠ ʬʫʥʢʮʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 104 ʠ 105. 
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ʈʠʩʫʥʦʢ 105 - ɻʨʘʬʠʢ ʙʠʢʚʘʜʨʘʪʥʦʛʦ ʪʨʝʭʯʣʝʥʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʩʪʘʨʰʠʤ 

ʩʣʘʛʘʝʤʳʤ 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʛʨʘʬʠʢʠ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʬʫʥʢʮʠʡ. 

ɿʘʜʘʯʘ 46. ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ ʠ ʝʝ ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ  106. 

 
 

ʈʠʩʫʥʦʢ 106 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 46 
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ɿʘʜʘʯʘ 47. ʀʩʩʣʝʜʦʚʘʪʴ çʊʨʝʟʫʙʝʮ ʅʴʶʪʦʥʘè ʩ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʥʦʡ 

ʠ ʧʦʩʪʨʦʠʪʴ ʝʛʦ ʛʨʘʬʠʢ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 47 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 107. 

 

ʈʠʩʫʥʦʢ 107 ï ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ 47 
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6.9 ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ ʧʦ ʛʣʘʚʝ 6 

 

1. ʇʝʨʝʯʠʩʣʠʪʝ ʵʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʠ. 

2. ʏʪʦ ʠ ʢʘʢ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʠʟʚʦʜʥʦʡ? 

3. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʤʝʞʫʪʢʠ ʚʦʟʨʘʩʪʘʥʠ ̫ʠʣʠ ʫʙʳʚʘʥʠ ̫ʬʫʥʢʮʠʠ? 

4. ʂʘʢ ʥʘʡʪʠ ʪʦʯʢʠ ʤʠʥʠʤʫʤʘ, ʤʘʢʩʠʤʫʤʘ ʬʫʥʢʮʠʠ? 

5. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʤʝʞʫʪʢʠ ʚʳʧʫʢʣʦʩʪʠ ʛʨʘʬʠʢʘ ʬʫʥʢʮʠʠ? 

6. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʧʨʘʚʠʣʦ ʥʘʭʦʞʜʝʥʠʷ ʪʦʯʝʢ ʧʝʨʝʛʠʙʘ ʬʫʥʢʮʠʠ. 

 7. ʂʘʢ ʥʘʡʪʠ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʨʦʙʥʦ ï ʨʘʮʠʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ? 

8. ʂʘʢ ʥʘʡʪʠ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠʨʨʘʮʠʦʥʘʣʴʥʦʡ ʬʫʥʢʮʠʠ? 

9. ʏʪʦ ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʤʥʦʛʦʯʣʝʥʘ (ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ)? 

10. ʂʘʢ ʫʩʪʘʥʦʚʠʪʴ, ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ ʯʝʪʥʦʡ, ʥʝʯʝʪʥʦʡ? 

11. ʂʘʢʦʚʘ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʬʠʢʘ ʯʝʪʥʦʡ ʬʫʥʢʮʠʠ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ? 

12. ʂʘʢʦʚʘ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʬʠʢʘ ʥʝʯʝʪʥʦʡ ʬʫʥʢʮʠʠ ʚ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ? 

13. ʂʘʢ ʥʘʡʪʠ ʪʦʯʢʠ ʨʘʟʨʳʚʘ ʬʫʥʢʮʠʠ? 

14. ʇʝʨʝʯʠʩʣʠʪʝ ʵʪʘʧʳ ʥʘʭʦʞʜʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʠ ʥʘʠʤʝʥʴʰʝʛʦ 

ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʠ. 

15. ʂʘʢ ʥʘʭʦʜʷʪʩʷ ʪʦʯʢʠ ʵʢʩʪʨʝʤʫʤʘ ʬʫʥʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʚʪʦʨʦʡ 

ʧʨʦʠʟʚʦʜʥʦʡ? 
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ɿʘʢʣʶʯʝʥʠʝ 

 

ʇʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʶʜʫ, ʛʜʝ ʝʩʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʧʨʦʪʝʢʘʥʠʝ ʢʘʢʦʛʦ ï ʣʠʙʦ ʧʨʦʮʝʩʩʘ, ʘ ʠʤʝʥʥʦ  

 - ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ; 

 - ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ; 

 - ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ; 

 -  ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʨʘʩʧʘʜ; 

 - ʠʟʤʝʥʝʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ; 

 - ʨʦʩʪ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷ (ʣʶʙʦʡ ʧʦʧʫʣʷʮʠʠ); 

 - ʨʘʟʤʥʦʞʝʥʠʝ ʙʘʢʪʝʨʠʡ ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ. 

ʇʨʦʠʟʚʦʜʥʘʷ ʠ ʝʝ ʧʨʠʣʦʞʝʥʠʷ ï ʚʘʞʥʘʷ ʪʝʤʘ ʚ ʤʘʪʝʤʘʪʠʢʝ. 

ʇʨʦʠʟʚʦʜʥʘʷ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʡ,  ʥʦ  

ʠ ʧʨʦʮʝʩʩʦʚ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦ ʨʝʘʣʴʥʳʤ ʩʦʙʳʪʠʷʤ, ʪʝʤ ʩʘʤʳʤ ʧʦʤʦʛʘʷ ʨʝʰʘʪʴ 

ʦʯʝʥʴ ʚʘʞʥʳʝ ʟʘʜʘʯʠ.  

 ʋʯʝʥʳʝ, ʚʥʸʩʰʠʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʠʩʯʠʩʣʝʥʠʷ: 

ʅʠʢʦʣʦ ʊʘʨʪʘʣʴʷ (ʦʢʦʣʦ 1499 ï 13 ʠʣʠ 14 ʜʝʢʘʙʨʷ 1557) ï ʠʪʘʣʴʷʥʩʢʠʡ 

ʤʘʪʝʤʘʪʠʢ. ʊʨʫʜʳ ʧʦʩʚʷʱʝʥʳ ʚʦʧʨʦʩʘʤ ʤʘʪʝʤʘʪʠʢʠ, ʤʝʭʘʥʠʢʠ, ʙʘʣʣʠʩʪʠʢʠ, 

ʛʝʦʜʝʟʠʠ, ʬʦʨʪʠʬʠʢʘʮʠʠ ʠ ʜʨ. 

ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ (15 ʬʝʚʨʘʣʷ 1564 ï 8 ʷʥʚʘʨʷ 1642) ï ʠʪʘʣʴʷʥʩʢʠʡ 

ʬʠʣʦʩʦʬ, ʤʘʪʝʤʘʪʠʢ, ʬʠʟʠʢ, ʤʝʭʘʥʠʢ ʠ ʘʩʪʨʦʥʦʤ, ʦʢʘʟʘʚʰʠʡ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʥʘʫʢʫ ʩʚʦʝʛʦ ʚʨʝʤʝʥʠ. 

ʈʝʥʝ ɼʝʢʘʨʪ (31 ʤʘʨʪʘ 1596 ï 11 ʬʝʚʨʘʣʷ 1650) ï ʬʨʘʥʮʫʟʩʢʠʡ 

ʤʘʪʝʤʘʪʠʢ, ʬʠʣʦʩʦʬ, ʬʠʟʠʢ ʠ ʬʠʟʠʦʣʦʛ, ʩʦʟʜʘʪʝʣʴ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ 

ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʠʤʚʦʣʠʢʠ, ʘʚʪʦʨ ʤʝʪʦʜʘ ʨʘʜʠʢʘʣʴʥʦʛʦ 

ʩʦʤʥʝʥʠʷ ʚ ʬʠʣʦʩʦʬʠʠ, ʤʝʭʘʥʠʮʠʟʤʘ ʚ ʬʠʟʠʢʝ. 

ɾʠʣʴ ʈʦʙʝʨʚʘʣʴ (8 ʘʚʛʫʩʪʘ 1602 ï 27 ʦʢʪʷʙʨʷ 1657) ï ʚʳʜʘʶʱʠʡʩʷ 

ʬʨʘʥʮʫʟʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʘʩʪʨʦʥʦʤ ʠ ʬʠʟʠʢ. ɿʘʥʠʤʘʣʩʷ ʧʨʦʙʣʝʤʘʤʠ 

ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʭ, ʧʨʝʜʝʣʘʤʠ, ʧʨʦʙʣʝʤʦʡ ʢʚʘʜʨʘʪʫʨʳ ʢʨʫʛʘ ʠ ʚʳʯʠʩʣʝʥʠʝʤ 

ʦʙʲʸʤʦʚ ʨʘʟʣʠʯʥʳʭ ʪʝʣ. ʈʦʙʝʨʚʘʣʴ ʥʘʰʝʣ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʢʘʩʘʪʝʣʴʥʳʭ, 

ʨʘʩʩʤʘʪʨʠʚʘʷ ʢʨʠʚʳʝ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʢʠ, ʢʦʪʦʨʦʝ 

ʩʢʣʘʜʳʚʘʣʦʩʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʜʚʠʞʝʥʠʡ. 

ɼʞʝʡʤʩ ɻʨʝʛʦʨʠ (ʥʦʷʙʨʴ 1638 ï ʦʢʪʷʙʨʴ 1675) ï ʰʦʪʣʘʥʜʩʢʠʡ 

ʤʘʪʝʤʘʪʠʢ ʠ ʘʩʪʨʦʥʦʤ. ʆʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢ ʅʴʶʪʦʥʘ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʣ ʝʛʦ ʚ ʯʠʩʣʝ ʩʚʦʠʭ ʫʯʠʪʝʣʝʡ ʠ 

ʚʜʦʭʥʦʚʠʪʝʣʝʡ. ʈʘʟʨʘʙʦʪʘʣ ʧʨʠʸʤ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʠ ʩʝʢʪʦʨʘ ʢʨʫʛʘ, 

ʛʠʧʝʨʙʦʣʳ ʠ ʵʣʣʠʧʩʘ; ʧʦʧʳʪʘʣʩʷ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʢʨʫʛʦʚʳʝ ʠ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ. ɼʣʷ 

ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʝʡ ʧʦʣʴʟʦʚʘʣʩʷ ʨʷʜʘʤʠ. ɻʨʝʛʦʨʠ ʚʳʚʝʣ ʬʦʨʤʫʣʫ 

ʧʨʠʙʣʠʞʸʥʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʚʥʦʚʴ ʥʘʡʜʝʥʥʫʶ ʘʥʛʣʠʡʩʢʠʤ 

ʤʘʪʝʤʘʪʠʢʦʤ ʊ. ʉʠʤʧʩʦʥʦʤ. 

ʀʩʘʘʢ ʅʴʶʪʦʥ (25 ʜʝʢʘʙʨʷ 1642(4 ʷʥʚʘʨʷ 1643) ï 20 (31) ʤʘʨʪʘ 1727) ï 

ʚʝʣʠʢʠʡ ʘʥʛʣʠʡʩʢʠʡ ʬʠʟʠʢ, ʤʘʪʝʤʘʪʠʢ ʠ ʘʩʪʨʦʥʦʤ. ɸʚʪʦʨ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʪʨʫʜʘ çʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʯʘʣʘ ʥʘʪʫʨʘʣʴʥʦʡ ʬʠʣʦʩʦʬʠʠè, ʚ ʢʦʪʦʨʦʤ ʦʥ 

ʦʧʠʩʘʣ ʟʘʢʦʥ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ɿʘʢʦʥʳ ʅʴʶʪʦʥʘ, 
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ʟʘʣʦʞʠʚʰʠʝ ʦʩʥʦʚʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ. ʈʘʟʨʘʙʦʪʘʣ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ 

ʠ ʠʥʪʝʛʨʘʣʴʥʦʝ ʠʩʯʠʩʣʝʥʠʝ (ʘʚʪʦʨ ʟʥʘʤʝʥʠʪʦʛʦ ʙʠʥʦʤʘ ʅʴʶʪʦʥʘ), ʪʝʦʨʠʶ 

ʮʚʝʪʥʦʩʪʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʪʝʦʨʠʠ. 

ɻʦʪʬʨʠʜ ɺʠʣʴʛʝʣʴʤ ʃʝʡʙʥʠʮ (21 ʠʶʥʷ (1 ʠʶʣʷ) 1646 ï 14 (25) ʥʦʷʙʨʷ 

1716) ï ʥʝʤʝʮʢʠʡ ʬʠʣʦʩʦʬ, ʤʘʪʝʤʘʪʠʢ, ʶʨʠʩʪ, ʜʠʧʣʦʤʘʪ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ 

ʅʴʶʪʦʥʘ ʩʦʟʜʘʣ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ï ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʠ ʠʥʪʝʛʨʘʣʴʥʦʝ 

ʠʩʯʠʩʣʝʥʠʝ, ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʯʝʪʢʦ ʫʢʘʟʘʣ ʥʘ ʚʟʘʠʤʥʦ 

ʦʙʨʘʪʥʳʡ ʭʘʨʘʢʪʝʨ ʦʧʝʨʘʮʠʡ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ. 

ʗʢʦʙ ɹʝʨʥʫʣʣʠ (27 ʜʝʢʘʙʨʷ 1654 ï 16 ʘʚʛʫʩʪʘ 1705) ï ʰʚʝʡʮʘʨʩʢʠʡ 

ʤʘʪʝʤʘʪʠʢ. ɺʥʸʩ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ ʠ 

ʟʘʨʦʞʜʝʥʠʝ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ. 

ɻʠʡʦʤ ʌʨʘʥʩʫʘ ʃʦʧʠʪʘʣʴ (1661 ï 1704) ï ʬʨʘʥʮʫʟʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, 

ʘʚʪʦʨ ʧʝʨʚʦʛʦ ʫʯʝʙʥʠʢʘ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ çɸʥʘʣʠʟ ʙʝʩʢʦʥʝʯʥʦ 

ʤʘʣʳʭè (1696). ɽʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʨʷʜʘ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʟʘʜʘʯʘ ʦ ʢʨʠʚʦʡ, ʧʦ ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʜʚʠʛʘʪʴʩʷ ʛʨʫʟ, ʧʨʠʢʨʝʧʣʝʥʥʳʡ ʢ ʮʝʧʠ ʠ 

ʫʜʝʨʞʠʚʘʶʱʠʡ ʚ ʨʘʚʥʦʚʝʩʠʠ ʧʦʜʲʝʤʥʳʡ ʤʦʩʪ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʧʦʤʦʛʣʦ 

ʝʤʫ ʩʪʘʪʴ ʚ ʦʜʠʥ ʨʷʜ ʩ ʅʴʶʪʦʥʦʤ, ʃʝʡʙʥʠʮʝʤ ʠ ɹʝʨʥʫʣʣʠ. 

ʃʝʦʥʘʨʜ ʕʡʣʝʨ (4 (15) ʘʧʨʝʣʷ 1707 ï 7 (18) ʩʝʥʪʷʙʨʷ 1783), ʥʝʤʝʮʢʠʡ ʠ 

ʨʫʩʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʤʝʭʘʥʠʢ ʠ ʬʠʟʠʢ. ɽʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʩʦʯʠʥʝʥʠʷ ʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤ ʠ ʠʥʪʝʛʨʘʣʴʥʦʤ ʠʩʯʠʩʣʝʥʠʷʭ, ʛʜʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʨʘʟʜʝʣʳ ʤʘʪʝʤʘʪʠʢʠ, ʥʦ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʪʝʦʨʠʷ ʦʙʳʢʥʦʚʝʥʥʳʭ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʫʨʘʚʥʝʥʠʡ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. ʕʡʣʝʨʫ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʝʨʚʦʝ ʠʟʣʦʞʝʥʠʝ ʚʘʨʠʘʮʠʦʥʥʦʛʦ ʠʩʯʠʩʣʝʥʠʷ, ʦʥ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʪʝʣʝʤ ʪʝʦʨʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʠʟʚʝʩʪʥʳ ʝʛʦ ʨʘʙʦʪʳ ʧʦ ʪʝʦʨʠʠ 

ʯʠʩʝʣ. 

ɾʦʟʝʬ ʃʫʠ ʃʘʛʨʘʥʞ (25 ʷʥʚʘʨʷ 1736 ï 10 ʘʧʨʝʣʷ 1813) ï ʬʨʘʥʮʫʟʩʢʠʡ 

ʤʘʪʝʤʘʪʠʢ ʠ ʤʝʭʘʥʠʢ ʠʪʘʣʴʷʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʃʫʯʰʠʡ ʤʘʪʝʤʘʪʠʢ 18 

ʚʝʢʘ. ɺʥʸʩ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʘʥʘʣʠʟʘ, ʪʝʦʨʠʠ ʯʠʩʝʣ, ʪʝʦʨʠʶ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ, ʩʦʟʜʘʣ ʚʘʨʠʘʮʠʦʥʥʦʝ ʠʩʯʠʩʣʝʥʠʝ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

1 ʂʫʥʜʳʰʝʚʘ, ɽ.ʉ. ʄʘʪʝʤʘʪʠʢʘ : ʫʯʝʙʥʠʢ / ɽ.ʉ. ʂʫʥʜʳʰʝʚʘ. - 4-ʝ ʠʟʜ. - 

ʄʦʩʢʚʘ : ʀʟʜʘʪʝʣʴʩʢʦ-ʪʦʨʛʦʚʘʷ ʢʦʨʧʦʨʘʮʠʷ çɼʘʰʢʦʚ ʠ ʂÁè, 2015. - 562 ʩ. : 

ʪʘʙʣ., ʛʨʘʬ., ʩʭʝʤ., ʠʣ. - ɹʠʙʣʠʦʛʨ.: ʩ. 552-553. - ISBN 978-5-394-02261-6 ; ʊʦ 

ʞʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - URL: 

http://biblioclub.ru/index.php?page=book&id=452840 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ: 

2 ʂʨʘʪʢʠʡ ʢʫʨʩ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ : ʫʯʝʙʥʠʢ / ʂ.ɺ. ɹʘʣʜʠʥ, 

ʌ.ʂ. ɹʘʣʜʠʥ, ɺ.ʀ. ɼʞʝʬʬʘʣʴ ʠ ʜʨ. ; ʧʦʜ ʦʙʱ. ʨʝʜ. ʂ.ɺ. ɹʘʣʜʠʥʘ. - 2-ʝ ʠʟʜ. - 

ʄʦʩʢʚʘ : ʀʟʜʘʪʝʣʴʩʢʦ-ʪʦʨʛʦʚʘʷ ʢʦʨʧʦʨʘʮʠʷ çɼʘʰʢʦʚ ʠ ʂÁè, 2017. - 512 ʩ. : 

ʪʘʙʣ., ʛʨʘʬ., ʩʭʝʤ., ʠʣ. - ɹʠʙʣʠʦʛʨ. ʚ ʢʥ. - ISBN 978-5-394-02103-9 ; ʊʦ ʞʝ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - 

URL: http://biblioclub.ru/index.php?page=book&id=450751 

 

ʀʥʪʝʨʥʝʪ ï ʨʝʩʫʨʩʳ: 

3 http:  // www.math test.ru. 

4 http: // www.webmath.ru. 

5 http: // e - scince.ru. 

6 http:  // mathem lib.ru. 
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ʇʨʠʣʦʞʝʥʠʝ ɸ 

 

ʇʨʠʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ 

 

 

ʈʠʩʫʥʦʢ ɸ.1 ï ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʬʠʟʠʢʝ 

 

 

ʈʠʩʫʥʦʢ ɸ.2 ï ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʡ 
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ʇʨʠʣʦʞʝʥʠʝ ɹ 

 

ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʟʘʜʘʯʘʭ ʤʝʭʘʥʠʢʠ 

 

 

ʈʠʩʫʥʦʢ ɹ.1 ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ  ʚ ʤʝʭʘʥʠʯʝʩʢʦʤ ʜʚʠʞʝʥʠʠ 

 

 

ʈʠʩʫʥʦʢ ɹ.2 ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʦʤ ʜʚʠʞʝʥʠʠ ʪʝʣʘ 
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ʇʨʠʣʦʞʝʥʠʝ ɺ 

 

ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʟʘʜʘʯʘʭ ʬʠʟʠʢʠ 

 

 

ʈʠʩʫʥʦʢ ɺ.1 ïʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʪʥʦʩʪʠ 

ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʩʪʝʨʞʥʷ 

 

 

ʈʠʩʫʥʦʢ ɺ.2 ïʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʝʤʢʦʩʪʠ  
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ʇʨʠʣʦʞʝʥʠʝ ɻ 

 

ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʟʘʜʘʯʘʭ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ 

 

 

ʈʠʩʫʥʦʢ ɻ.1 -  ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ 

 

 

ʈʠʩʫʥʦʢ ɻ.2 ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ 
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ʇʨʠʣʦʞʝʥʠʝ ɼ 

 

ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʤʝʭʘʥʠʯʝʩʢʦʤ ʜʚʠʞʝʥʠʠ 

 

 

 

ʈʠʩʫʥʦʢ ɼ.1 -  ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʜʠʥʘʤʠʢʝ 

 

 

 

ʈʠʩʫʥʦʢ ɼ.2 ï ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʜʚʠʞʝʥʠʷ 
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ʇʨʠʣʦʞʝʥʠʝ ɽ 

 

ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʦʧʪʠʢʝ ʠ ʚ ʭʠʤʠʠ 

 

 

 

ʈʠʩʫʥʦʢ ɽ.1 ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʦʧʪʠʢʝ 

 

ʈʠʩʫʥʦʢ ɽ.22 ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ 
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ʇʨʠʣʦʞʝʥʠʝ ɾ 

 

ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʭʠʤʠʠ 

 

ʈʠʩʫʥʦʢ ɾ.1 - 2 ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʭʠʤʠʠ 

 

ʈʠʩʫʥʦʢ ɾ.2  ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ  

ʟʘʜʘʯ 
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ʇʨʠʣʦʞʝʥʠʝ ʀ 

 

ʇʨʦʠʟʚʦʜʥʘʷ ʚ ʵʢʦʥʦʤʠʢʝ 

 

 

ʈʠʩʫʥʦʢ ʀ.1  ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʚ ʵʢʦʥʦʤʠʢʝ 

 

ʈʠʩʫʥʦʢ ʀ.2  ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʝʜʝʣʴʥʳʭ 

ʠʟʜʝʨʞʝʢ 

 

 

 

ʈʠʩʫʥʦʢ ʀ.3  ï ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʡ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ 

 


