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ɺɺɽɼɽʅʀɽ 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 270100 çʉʪʨʦʠʪʝʣʴʩʪʚʦè 

ʩʪʨʦʠʪʝʣʴʥʘʷ ʤʝʭʘʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠ-

ʧʣʠʥ. ɿʘʜʘʯʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʝ ʦʪ ʦʙʱʠʭ ʨʘʟʜʝ-

ʣʦʚ ʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ, ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʢ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʨʘʩʯʝʪʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʉʪʨʦʠʪʝʣʴʥʘʷ ʤʝʭʘʥʠʢʘ ï ʥʘʫʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʚʦʝʥʠʷ ʢʦʪʦʨʦʡ ʙʘʢʘʣʘʚʨ 

ʜʦʣʞʝʥ ʦʚʣʘʜʝʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʩʯʝʪʘ ʩʦʦʨʫʞʝ-

ʥʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ, ʞʝʩʪʢʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ, ʩʠʣʦʚʳʭ, ʩʪʘʪʠ-

ʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʭ ʚ ʧʨʘʢʪʠʢʫ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ. 

ʋʤʝʥʠʝ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ ï ʵʪʦ ʝʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʤʝʣʦ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʦʦʨʫʞʝʥʠʷ, ʘʥʘʣʠʟʠʨʦ-

ʚʘʪʴ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʅɼʉ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ: ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʟʘ-

ʢʨʝʧʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʞʝʩʪʢʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʯʘʣʴʥʳʭ ʥʝʩʦʚʝʨʰʝʥʩʪʚ, 

ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʡ ʠʭ ɻʢʩʧʣʫʘʪʘʮʠʠ, ʦʮʝʥʠ-

ʚʘʪʴ ʠʭ ʧʨʦʯʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ. 

ɿʘʜʘʯʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʜʘʥʥʦʤ ʧʦʩʦʙʠʠ, ʥʘʧʨʘʚʣʝʥʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʘ ʠ ʫʤʝʥʠʝ ʦʮʝʥʠʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ. 

ɻʣʫʙʦʢʦʝ ʦʩʚʦʝʥʠʝ ʣʶʙʦʛʦ ʨʘʟʜʝʣʘ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ 

ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʢʘʢ ʘʫʜʠʪʦʨʥʦʡ, ʪʘʢ ʠ ʚʥʝʘʫʜʠʪʦʨʥʦʡ. 

ʇʦ ʚʘʞʥʝʡʰʠʤ ʨʘʟʜʝʣʘʤ ʢʫʨʩʘ ʩʪʫʜʝʥʪ ʚʳʧʦʣʥʷʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʘʩ-

ʯʝʪʥʦ-ʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʩ ʯʘʩʪʠʯʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʠʭ ʚʦ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʥʷʪʠʡ. ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʝʪ ʩʚʦʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʘʜʘʥʠʝ ʠ ʨʘʙʦ-

ʪʘʝʪ ʚ ʢʦʤʘʥʜʝ.  

ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʢʫʨʩʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʠ ʧʝʨʝ-

ʤʝʱʝʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤʘʭ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʇʨʠʦʙʨʝʪʝʥʥʳʝ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʚʳʧʦʣʥʷʪʴ 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʥʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ ʧʦ ʨʘʩʯʝʪʫ ʩʦʦʨʫʞʝʥʠʡ ʥʘ 

ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʆʮʝʥʢʘ ʟʥʘʥʠʡ ʧʦ ʧʨʠʦʙʨʝʪʝʥʥʳʤ ʢʦʤʧʝʪʝʥʮʠʷʤ (ʟʥʘʪʴ, ʫʤʝʪʴ, ʚʣʘʜʝʪʴ) 

ʧʨʦʭʦʜʠʪ ʧʦ ʪʝʩʪʘʤ ʥʘ ʛʦʪʦʚʥʦʩʪʴ ʧʝʨʝʡʪʠ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ, ʛʜʝ 

ʦʥ ʢʘʢ ʤʠʥʠʤʫʤ ʜʦʣʞʝʥ ʧʦʢʘʟʘʪʴ ʷʜʨʦ ʟʥʘʥʠʡ. 
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ɻʃɸɺɸ 1.  ʂʀʅɽʄɸʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʉʆʆʈʋɾɽʅʀʁ 

ʊɽʄɸ 1. ʂʀʅɽʄɸʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʇʃʆʉʂʀʍ ʉʊɽʈɾʅɽɺʓʍ 
ʉʀʉʊɽʄ 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʨʘʩʯʝʪʫ ʩʦʦʨʫʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʝ ʩʦʦʨʫʞʝʥʠʝ ʝʛʦ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʦʡ. 

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ï ʵʪʦ ʫʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ, ʛʜʝ ʦʪʙʨʦʰʝʥʳ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʬʘʢʪʦʨʳ ʠ ʦʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʛʣʘʚʥʳʝ. 

ʈʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ: 

 ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ (ʧʦ ʪʠʧʫ ʵʣʝʤʝʥʪʦʚ): ʤʘʩʩʠʚʳ, ʪʦʥʢʦʩʪʝʥ-

ʥʳʝ ʠ ʩʪʝʨʞʥʝʚʳʝ ʩʠʩʪʝʤʳ; 

 ʧʦ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ: ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʳʝ ʩʠʩʪʝʤʳ 

(ɻʅʉ), ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ), ʤʛʥʦʚʝʥʥʦ ʠʟʤʝʥʷʝ-

ʤʳʝ ʩʠʩʪʝʤʳ (ʄʀʉ); 

 ʧʦ ʧʨʠʟʥʘʢʫ ʩʪʘʪʠʯʝʩʢʦʡ ʦʧʨʝʜʝʣʠʤʦʩʪʠ: ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʝ ʩʠʩʪʝ-

ʤʳ (ʉʆʉ), ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʳʝ ʩʠʩʪʝʤʳ (ʉʅʉ); 

 ʧʦ ʭʘʨʘʢʪʝʨʫ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ: ʰʘʨʥʠʨʥʦ-ʩʪʝʨʞʥʝʚʳʝ (ʬʝʨʤʳ), ʨʘʤʥʳʝ 

(ʩ ʞʝʩʪʢʠʤʠ ʫʟʣʘʤʠ), ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ; 

 ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ: ʨʘʩʧʦʨʥʳʝ 

ʩʠʩʪʝʤʳ, ʙʝʟʨʘʩʧʦʨʥʳʝ ʩʠʩʪʝʤʳ; 

 ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʶ ʥʘʛʨʫʟʦʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ: 
ʧʣʦʩʢʠʝ ʩʠʩʪʝʤʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʉʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʙʳʚʘʶʪ ʞʝʩʪʢʠʤʠ 

(ʧʨʠʧʘʡʢʘ) ʠ ʰʘʨʥʠʨʥʳʤʠ. 

ʆʧʦʨʳ ʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʙʳʚʘʶʪ: 

 ʟʘʱʝʤʣʷʶʱʠʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʣʠʥʝʡʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʦʚʦʨʦʪ 

ʫʟʣʘ (ʟʘʜʝʣʢʘ, ʩʢʦʣʴʟʷʱʘʷ ʟʘʜʝʣʢʘ (ʧʦʣʟʫʥ), ʧʣʘʚʘʶʱʘʷ ʟʘʜʝʣʢʘ); 

 ʰʘʨʥʠʨʥʳʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʣʠʥʝʡʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʜʦʧʫʩʢʘʶʱʠ-

ʤʠ ʩʚʦʙʦʜʥʳʡ ʧʦʚʦʨʦʪ ʫʟʣʘ (ʰʘʨʥʠʨʥʦ-ʥʝʧʦʜʚʠʞʥʘʷ, ʰʘʨʥʠʨʥʦ-

ʧʦʜʚʠʞʥʘʷ). 

ʂʨʦʤʝ ʪʦʛʦ ʙʳʚʘʶʪ ʧʦʜʘʪʣʠʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʦʧʦʨʳ. 

ʅʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ, ʢʣʘʩʩʠʬʠ-

ʮʠʨʫʶʪʩʷ: 

 ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ: ʩʠʣʦʚʳʝ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ (ʩʤʝʱʝʥʠʷ ʩʚʷʟʝʡ), 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ; 

 ʧʦ ʩʧʦʩʦʙʫ (ʤʝʩʪʫ) ʧʨʠʣʦʞʝʥʠʷ: ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ; 

 ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ: ʩʪʘʪʠʯʝʩʢʠʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ; 

 ʧʦ ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ: ʧʦʩʪʦʷʥʥʳʝ, ʚʨʝʤʝʥʥʳʝ. 

ɺ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʥʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʥʝ-

ʚʳʛʦʜʥʳʭ ʢʦʤʙʠʥʘʮʠʷʭ. ʈʘʟʣʠʯʘʶʪ ʦʩʥʦʚʥʳʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʦʩʦʙʳʝ ʩʦʯʝ-

ʪʘʥʠʷ ʥʘʛʨʫʟʦʢ. ɺ ʨʘʩʯʝʪʘʭ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘʛʨʫʟʢʠ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʉʇ 20.13330.2011 çʅʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷè. 
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ʇʝʨʝʜ ʣʶʙʳʤ ʨʘʩʯʝʪʦʤ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʥʘ ʩʪʝ-

ʧʝʥʴ ʩʚʦʙʦʜʳ ʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʠʥʝʤʘʪʠ-

ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: 

 I ʵʪʘʧ: ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ; 

 II ʵʪʘʧ: ʘʥʘʣʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʠʟʤʝʥʷʝʤʦʩʪʠ. 

I ʵʪʘʧ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ W ʚʳʧʦʣʥʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ: 

 ʦʙʘɦ ̫ʜʣʷ ʣʶʙʦʡ ʩʠʩʪʝʤʳ: W = 3ɼ ï 3ʇ ï 2ʐʚ ï ʉʦ; 

 ʜʣʷ ʰʘʨʥʠʨʥʦ-ʩʪʝʨʞʥʝʚʦʡ ʩʠʩʪʝʤʳ:  ʃ = ïW = ʉʬ + ʉʦ ï 2ʋ; 

 ʜʣʷ ʨʘʤ: ʃ = ïW = 3ʂ ï ʐ ; 

 ʜʣʷ ʥʝʨʘʟʨʝʟʥʳʭ ʙʘʣʦʢ: ʃ = ïW = ʉʦ ï 3. 

ʛʜʝ: W ï ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʩʠʩʪʝʤʳ; ɼ ï ʜʠʩʢ; ʇ ï ʧʨʠʧʘʡʢʘ; ʐʚ ï ʰʘʨʥʠʨ ʚʥʫʪʨʝʥʥʠʡ;  

ʐʦ ïh ʘʨʥʠʨ ʦʧʦʨʥʳʡ; ʐ = ʐʚ + ʐʦ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘʨʥʠʨʦʚ ï ʦʩʚʦʙʦʞʜʝʥʥʳʭ 

ʩʚʷʟʝʡ; ʉʚ ï ʩʚʷʟʴ ʚʥʫʪʨʝʥʥʷʷ; ʉʦ ï ʩʚʷʟʴ ʦʧʦʨʥʘʷ; ʉ = ʉʚ + ʉʦ ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʫʪ-

ʨʝʥʥʠʭ ʠ ʦʧʦʨʥʳʭ ʩʚʷʟʝʡ; ʋ ï ʫʟʝʣ ʬʝʨʤʳ; ʉʬ ï ʩʪʝʨʞʝʥʴ ʬʝʨʤʳ; ʃ = ïW ï çʣʠʰʥʷʷè 

ʩʚʷʟʴ; ʂ ï ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ. 

ʊʘʙʣʠʮʘ 1.1. ʐʘʨʥʠʨʳ ʠ ʩʚʷʟʠ 

ʋʩʣʦʚʥʦʝ  

ʦʙʦʟʥʘʯʝʥʠʝ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʐʘʨʥʠʨʳ ʐ  ʉʚʷʟʠ ʉ ʇʨʠʧʘʡʢʘ 

ʐʚ ʐʦ ʉʚ ʉʦ ʇ 

 ʧʨʦʩʪʦʡ ʰʘʨʥʠʨ 1 ï 2 ï ï 

 
ʥʝʧʦʣʥʳʡ (ʧʨʠʤʳʢʘʶʱʠʡ) 

ʰʘʨʥʠʨ 
1 ï 2 ï ï 

 ʧʦʣʥʳʡ ʰʘʨʥʠʨ 2 ï 4 ï ï 

 ʦʙʱʠʡ ʰʘʨʥʠʨʥʳʡ ʫʟʝʣ ʉï1 ï 2ʉï2 ï ï 

 
ʟʘʜʝʣʢʘ ï 0 ï 3 ï 

 

ʰʘʨʥʠʨʥʦ-ʥʝʧʦʜʚʠʞʥʘʷ  

ʦʧʦʨʘ 
ï 1 ï 2 ï 

  ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦʣʟʫʥ ï 1 ï 2 ï 

  

ʚʝʨʪʠʢʘʣʴʥʳʡ ʧʦʣʟʫʥ ï 1 ï 2 ï 

  
ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʦʜʚʠʞʥʘʷ  

ʰʘʨʥʠʨʥʘʷ ʦʧʦʨʘ 
ï 2 ï 1 ï 

 
ʚʝʨʪʠʢʘʣʴʥʦ-ʧʦʜʚʠʞʥʘʷ  

ʰʘʨʥʠʨʥʘʷ ʦʧʦʨʘ 
ï 2 ï 1 ï 

ʟʘʤʢʥʫʪʳʡ
ʢʦʥʪʫʨ
ʧʨʠʧʘʡʢʘ 

ʧʨʠʧʘʡʢʘ (ʩʦʟʜʘʝʪʩʷ ʟʘ-

ʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ ʚʥʫʪʨʠ 

ʦʜʥʦʛʦ ʜʠʩʢʘ) 
ï ï ï ï 1 

ɼʠʩʢʦʤ (ɼ) ʚ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʦʙʦʟʥʘʯʘʶʪ ʥʝʠʟʤʝʥʷʝʤʳʡ ʬʨʘʛʤʝʥʪ ʨʘʩ-

ʯʝʪʥʦʡ ʩʭʝʤʳ, ʨʘʟʜʝʣʝʥʥʳʡ ʰʘʨʥʠʨʘʤʠ ʠ ʩʚʷʟʷʤʠ. ʉʣʝʜʫʝʪ ʦʪʜʝʣʴʥʦ ʦʙʦʟʥʘ-

ʯʘʪʴ ʜʠʩʢ çʟʝʤʣʷè (ɼ0) ï ʫʩʣʦʚʥʦ ʘʙʩʦʣʶʪʥʦ-ʞʝʩʪʢʦʝ ʪʝʣʦ, ʦʙʲʝʜʠʥʷʶʱʝʝ ʚʩʝ 

ʥʝʧʦʜʚʠʞʥʳʝ ʦʧʦʨʳ ʩʠʩʪʝʤʳ. ɼʠʩʢʠ ʜʦʧʫʩʢʘʝʪʩʷ ʫʢʨʫʧʥʷʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʨʘʚʠ-
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ʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʰʘʨʥʠʨʳ 

ʚʥʫʪʨʠ ʜʠʩʢʘ ʫʞʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

ʇʨʠʧʘʡʢʘ (ʇ) ʚ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤʘʭ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʵʣʝʤʝʥʪʳ 

ʦʜʥʦʛʦ ʜʠʩʢʘ ʩʦʟʜʘʶʪ ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ. ʇʦʜʦʙʥʳʝ ʩʭʝʤʳ ʪʨʫʜʦʝʤʢʠ ʜʣʷ ʨʫʯ-

ʥʦʛʦ ʨʘʩʯʝʪʘ, ʧʦʵʪʦʤʫ ʠʭ ʫʧʨʦʱʘʶʪ. ʅʘʧʨʠʤʝʨ, ʠʟ ʧʨʘʢʪʠʢʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʟʣʳ 

ʬʝʨʤ ʥʝ ʠʤʝʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʰʘʨʥʠʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ 

ʟʘʤʢʥʫʪʳʡ ʢʦʥʪʫʨ ʬʝʨʤʳ ʩʦʟʜʘʝʪ ʦʜʥʫ ʧʨʠʧʘʡʢʫ. ʂʦʣʠʯʝʩʪʚʦ ʥʝʠʟʚʝʩʪʥʳʭ ʚʦʟ-

ʨʘʩʪʘʝʪ ʥʘ 3ʇ ʠ ʨʘʩʩʯʠʪʘʪʴ ʬʝʨʤʫ çʚʨʫʯʥʫʶè ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟ-

ʤʦʞʥʦ. ʇʦʵʪʦʤʫ, ʜʣʷ çʨʫʯʥʦʛʦè ʨʘʩʯʝʪʘ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʬʝʨʤʳ ʫʧʨʦʱʘʶʪ ʧʫ-

ʪʝʤ ʚʚʝʜʝʥʠʷ ʰʘʨʥʠʨʥʳʭ ʫʟʣʦʚ. ʀʩʢʣʶʯʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʪʷʞʝʣʳʝ ʬʝʨʤʳ ʠ 

ʬʝʨʤr ʩ ʤʘʣʳʤ ʫʛʣʦʤ ʥʘʢʣʦʥʘ (ʤʝʥʝʝ 15Á) ʤʝʞʜʫ ʦʧʦʨʥʳʤ ʵʣʝʤʝʥʪʘʤʠ. ɺ ʵʪʠʭ 

ʬʝʨʤʘʭ ʧʨʝʥʝʙʨʝʛʘʪʴ ʠʟʛʠʙʘʶʱʠʤ ʤʦʤʝʥʪʦʤ ʥʝʜʦʧʫʩʪʠʤʦ. 

ɺʥʫʪʨʝʥʥʠʡ ʰʘʨʥʠʨ (ʐʚ) ʦʩʚʦʙʦʞʜʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʜʠʩʢʦʚ ʚ ʦʜ-

ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʳʯʥʦ ʦʪ ʧʦʚʦʨʦʪʘ. ʇʦʣʥʳʝ ʰʘʨʥʠʨʳ ʦʩʚʦʙʦʞʜʘʶʪ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʪʨʝʭ ʠʣʠ ʙʦʣʝʝ ʜʠʩʢʦʚ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪ 

ʧʦʚʦʨʦʪʘ. ʂʦʣʠʯʝʩʪʚʦ ʰʘʨʥʠʨʦʚ ʚ ʰʘʨʥʠʨʥʦʤ ʫʟʣʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: ʐʚ=ʉï1, 

ʛʜʝ ʉ ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ, ʩʭʦʜʷʱʠʭʩʷ ʚ ʰʘʨʥʠʨʥʳʡ ʫʟʝʣ. 

ʆʧʦʨʥʘʷ ʩʚʷʟʴ (ʉʦ) ʩʦʟʜʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʠʩʢʦʤ çʟʝʤʣʷè ʠ ʩʠ-

ʩʪʝʤʦʡ ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʦʜʠʥʦʯʥʳʭ ʩʚʷʟʝʡ, ʩʦʟʜʘʚʘʝʤʳʭ ʦʧʦʨʘʤʠ. 

ʋʟʝʣ ʬʝʨʤʳ (ʋ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʰʘʨʥʠʨʥʳʭ ʫʟʣʦʚ 

ʬʝʨʤʳ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʭʦʜʷʱʠʭʩʷ ʚ ʫʟʝʣ ʩʪʝʨʞʥʝʡ. ʉʪʝʨʞʝʥʴ 

ʬʝʨʤʳ (ʉʬ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʝʨʞʥʝʡ ʬʝʨʤʳ. 

ʂʦʥʪʫʨʦʤ (ʂ) ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʟʘʤʢʥʫʪʘʷ ʣʦʤʘʥʘʷ, ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʙʚʝ-

ʩʪʠ ʜʠʩʢʠ, ʚʢʣʶʯʘʷ ʜʠʩʢ çʟʝʤʣʷè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʚʝʜʝʥʥʳʝ ʬʦʨʤʫʣʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝ-

ʧʝʥʴ ʩʚʦʙʦʜʳ W, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ: 

 W > 0 ï ʩʠʩʪʝʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʘʷ; 

 W = 0 ï ʩʠʩʪʝʤʘ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʘʷ; 

 W < 0 ï ʩʠʩʪʝʤʘ ʩʪʘʪʠʯʝʩʢʠ ʥʝʦʧʨʝʜʝʣʠʤʘʷ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʳʝ ʩʠʩʪʝʤʳ (ʤʝʭʘʥʠʟʤ)r ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʨʘʤʢʘʭ ʠʟʫʯʘʝʤʦʛʦ ʢʫʨʩʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ. ʇʨʠ W < 0 ʘʙʩʦʣʶʪʥʦʝ ʟʥʘ-

ʯʝʥʠʝ |W| ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʩʪʘʪʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʠʤʦʩʪʠ ʩʠʩʪʝʤʳ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ W Ò 0, ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʨʝʥʘ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ. 

II ʵʪʘʧ. ɸʥʘʣʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʠʟʤʝʥʷʝʤʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ 

ʩʚʷʟʝʡ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʫ  ʁʥʝʠʟʤʝʥʷʝʤʦʩʪ ɹʩʠʩʪʝʤʳ.  

ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʦʡ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʝʝ ʵʣʝʤʝʥʪʦʚ ʙʝʟ ʠʭ ʜʝʬʦʨʤʘʮʠʠ.  
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ʊʘʙʣʠʮʘ 1.2. ʇʨʠʥʮʠʧʳ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʳʭ ʩʠʩʪʝʤ 

ʇʨʠʥʮʠʧ 
ɻʝʦʤʝʪʨʠʯʝʩʢʠ  

ʥʝʠʟʤʝʥʷʝʤʘʷ ʩʭʝʤʘ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠ ʤʛʥʦʚʝʥ-

ʥʦ-ʠʟʤʝʥʷʝʤʘʷ ʩʭʝʤʘ 

1. ʊʨʠ ʜʠʩʢʘ ʩʦʝʜʠʥʷʶʪʩʷ ʪʨʝʤʷ 
ʰʘʨʥʠʨʘʤʠ, ʥʝ ʣʝʞʘʱʠʤʠ ʥʘ 

ʦʜʥʦʡ ʧʨʷʤʦʡ 

ɼ3

ɼ1

ɼ2 ʐ1

ʐ3

ʐ2  

ɼ1

ɼ2ɼ3

ʐ1
ʐ2ʐ3

 

2. ɼʚʘ ʜʠʩʢʘ ʩʦʝʜʠʥʷʶʪʩʷ ʰʘʨ-

ʥʠʨʦʤ ʠ ʩʪʝʨʞʥʝʤ, ʦʩʴ ʢʦʪʦ-

ʨʦʛʦ ʥʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʵʪʦʪ 

ʰʘʨʥʠʨ ʐ1

ʉ1

ɼ1

ɼ2
 

ɼ1

ɼ2
ʉ1 ʐ1

 

3. ɼʚʘ ʜʠʩʢʘ ʩʦʝʜʠʥʷʶʪʩʷ ʪʨʝʤʷ 
ʩʪʝʨʞʥʷʤʠ, ʥʝ ʧʘʨʘʣʣʝʣʥɹʳʤʠ 

ʠ ʥʝ ʩʭʦʜʷʱʠʤʠʩʷ ʚ ʦʜʥʦʡ 

ʪʦʯʢʝ 

ʉ1

ʉ3

ʉ2
ɼ1 ɼ2

 

ɼ2ɼ1 ɼ3

 

4. ʂ ʜʠʩʢʫ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʥʦ-

ʚʳʡ ʫʟʝʣ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 

ʩʪʝʨʞʥʝʡ (ʜʠʘʜʳ), ʥʝ ʣʝʞʘ-

ʱʠʭ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ 

ʐ1 ʉ2

ʉ1
ɼ1

 ɼ1

ʉ1
ʉ2

ʐ1

 

5. ʊʨʠ ʜʠʩʢʘ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʪʨʝʭ ʦʙʳʯʥʳʭ ʠʣʠ 

ʬʠʢʪʠʚʥʳʭ ʰʘʨʥʠʨʦʚ, ʥʝ ʣʝ-

ʞʘʱʠʭ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ 

ɼ1

ʌ2

ʌ1

ʐ1

ɼ2

ɼ3  

ɼ1

ʌ2
ʌ1

ʐ1

ɼ2

ɼ3  
6. ɽʩʣʠ ʜʚʘ ʜʠʩʢʘ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʩʪʝʨʞʥʝʡ 

(ʯʝʪʳʨʸʭʫʛʦʣʴʥʠʢ), ʪʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʣʠʥʠʡ ʜʝʡʩʪʚʠʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʩʪʝʨʞʥʝʡ ʤʦʞʥʦ ʚʚʝʩʪʠ ʬʠʢʪʠʚʥʳʡ 

ʰʘʨʥʠʨ 

ɼ2ɼ1 ʌ1

 

ɽʩʣʠ ʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʥʘʨʫʰʘʝʪʩʷ ʦʜʠʥ ʠʟ ʧʨʠʥʮʠʧʦʚ, ʪʦ ʩʠʩʪʝ-

ʤʘ ʩʪʘʥʦʚʠʪʩʷ ʤʛʥʦʚʝʥʥʦ-ʠʟʤʝʥʷʝʤʦʡ ʠʣʠ ʤʝʭʘʥʠʟʤʦʤ. ɺ ʨʘʤʢʘʭ ʧʨʝʜʣʦʞʝʥʥʦ-

ʛʦ ʢʫʨʩʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ ʤʛʥʦʚʝʥʥʦ-ʠʟʤʝʥʷʝʤʳʝ ʩʠʩʪʝʤʳ ʠ ʤʝʭʘʥʠʟʤʳ 

ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 

ɸʥʘʣʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʥʝʠʟʤʝʥʷʝʤʦʩʪʠ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ 

ʧʦʰʘʛʦʚʦ, ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʢʨʫʧʥʝʥʠʷ ʜʠʩʢʦʚ. ɺ ʧʨʠʤʝʨʝ 1.1 ʧʨʠʚʦ-

ʜʠʪʩʷ ʘʣʛʦʨʠʪʤ ʚʳʧʦʣʥʝʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʣʦʩʢʦʡ ʩʪʝʨʞʥʝʚʦʡ ʩʠ-

ʩʪʝʤʳ. 
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ʇʨʠʤʝʨ 1.1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʣʦʩʢʦʡ ʩʪʝʨʞʥʝʚʦʡ ʩʠʩʪʝʤʳ 
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ɺʳʧʦʣʥʠʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʦʡ ʩʭʝʤʳ 

 
ʈʝʰʝʥʠʝ  
1. ʕʪʘʧ 1. ʆʧʨʝʜʝʣʷʝʤ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʩʠ-

ʩʪʝʤʳ: 

W = 3ɼ ï 3ʇ ï 2ʐ ï ʉʦ =  

= 3Ā11 ï 3Ā0 ï 2Ā15 ï 3 = 0 ï 

ʩʠʩʪʝʤʘ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʢʘʟʘʪʴ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ. 

ʐ=1 ʐ=2

ʐ=3

ʐ=1 ʐ=1ʐ=1

ʐ=2
ʐ=1 ʐ=1

ʐ=2

ʉʦ=2ʉʦ=1 1

2

8
9

10 11

5

4

76

3

 
2. ʕʪʘʧ 2. ʋʢʨʫʧʥʷʝʤ ʜʠʩʢʠ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʥ-

ʮʠʧʳ ʧʦ ʪʘʙʣ.1.1: 

 ʚʳʜʝʣʷʝʤ ʜʠʩʢ çʟʝʤʣʷè ï ɼ0; 

 ʥʘʭʦʜʠʤ ʜʠʩʢ ɼ1 (ʧʨʠʥʮʠʧ 1); 

 ʫʢʨʫʧʥʷʝʤ ʜʠʩʢ ɼ0, ʚʢʣʶʯʠʚ ʚ ʝʛʦ ʩʦʩʪʘʚ 

ʐ 1 (ʧʨʠʥʮʠʧ 4); 

 ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʧʨʠʥʮʠʧʳ 1é4 ʜʘʣɹ-

ʥʝʡʰʠʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤʳ ʥʝʚʦʟʤʦʞʝʥ. 

ɼ0

ɼ1

ʐ1

 
3. ʇʝʨʝʭʦʜʠʤ ʢ ʧʦʠʩʢʫ ʬʠʢʪʠʚʥʳʭ ʰʘʨʥʠʨʦʚ 

ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ 5: 

 ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʣʠʥʠʡ ʜʝʡʩʪʚʠʷ ʩʪʝʨʞʥʝʡ 

ʉ1 ʠ ʉ2 ʚʚʦʜʠʤ ʬʠʢʪʠʚʥʳʡ ʰʘʨʥʠʨ ʌ1, 

ʩʪʝʨʞʥʝʡ ʉ3 ʠ ʉ4 ï ʰʘʨʥʠʨ ʌ2; 

 ʜʠʩʢʠ ɼ0, ɼ2 ʠ ɼ3 ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʰʘʨʥʠʨʦʚ ʐ 2, ʌ1 ʠ ʌ2 ʠ 

ʩʦʟʜʘʶʪ ʥʝʠʟʤʝʥʷʝʤʫʶ ʩʠʩʪʝʤʫ (ʧʨʠʥʮʠʧ 

6); 
ɼ0

ɼ1
ʌ1 ʌ2

ɼ2 ɼ3
ʐ2

C1
C2 C3

C4

 
4. ʋʢʨʫʧʥʷʝʤ ʜʠʩʢ çʟʝʤʣʷè, ʧʨʦʜʦʣʞʘʝʤ ʘʥʘ-

ʣʠʟ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ: 

 ʜʠʩʢʠ ɼ0, ɼ1 ʠ ɼ4 ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʰʘʨʥʠʨʦʚ ʐ 3, ʐ 4 ʠ ʐ 5 ʠ 

ʩʦʟʜʘʶʪ ʥʝʠʟʤʝʥʷʝʤʫʶ ʩʠʩʪʝʤʫ (ʧʨʠʥʮʠʧ 

1). 

ɺʳʚʦʜ. ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʠʤʦʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝ-

ʤʦʡ. 
ɼ0

ɼ1

ɼ4

ʐ3

ʐ4

ʐ5
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ɺ ʠʪʦʛʝ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʡ ʪʝʤʳ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʧʨʠʦʙʨʝʩʪʠ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ: 

 ʟʥʘʪʴ, ʯʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʦʨʫʞʝʥʠʷ, ʠʟ 

ʢʘʢʠʭ ʵʪʘʧʦʚ ʦʥ ʩʦʩʪʦʠʪ; 

 ʫʤʝʪʴ ʦʧʨʝʜʝʣʷʪʴ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ ʩʦʦʨʫʞʝʥʠʷ (ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ) ʠ ʘʥʘ-

ʣʠʟʠʨʦʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ; 

 ʚʣʘʜʝʪʴ ʤʝʪʦʜʘʤʠ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩ ʮʝʣʴʶ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩ-

ʩʪʘʥʦʚʢʠ ʦʧʦʨʥʳʭ ʩʚʷʟʝʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʦʝʜʠʥʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʝʩʧʝʯʠʚ ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʩʪʘʪʠʯʝʩʢʫʶ ʦʧʨʝʜʝʣʠʤʦʩʪʴ 

ʠʣʠ ʥʝʦʧʨʝʜʝʣʠʤʦʩʪʴ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ; 

 ʧʦʥʠʤʘʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʤʠ ʠ ʥʝʦʧʨʝʜʝʣʠʤʳ-

ʤʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʳʤʠ, ʤʛʥʦʚʝʥʥʦ-ʠʟʤʝʥʷʝʤʳʤʠ ʠ ʥʝʠʟʤʝʥʷʝ-

ʤ ʤrʠ ʩʠʩʪʝʤʘʤʠ; 

 ʩʫʤʝʪʴ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ʂʘʢʠʝ ʩʠʩʪʝʤʳ ʥʘʟʳʚʘʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʳʤʠ, ʤʝʭʘʥʠʟʤʘʤʠ 

ʠ ʤʛʥʦʚʝʥʥʦ ʠʟʤʝʥʷʝʤʳʤʠ? 

2. ʂʘʢʦʚ ʧʦʨʷʜʦʢ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ? 

3. ʂʘʢ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʩʠʩʪʝʤʳ ʧʦ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ? 

4. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʦʙʨʘʟʦʚʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʳʭ ʩʠ-

ʩʪʝʤ ʩʫʱʝʩʪʚʫʶʪ? 

5. ʂʘʢʠʝ ʩʚʷʟʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʩʠʩʪʝʤʫ ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ? 

6. ʂ ʢʘʢʦʤʫ ʩʥʝʛʦʚʦʤʫ ʠ ʚʝʪʨʦʚʦʤʫ ʨʘʡʦʥʫ ʦʪʥʦʩʠʪʩʷ ɺʘʰ ʛʦʨʦʜ ʩʦʛʣʘʩʥʦ 
ʉʇ 20.13330.2011 çʅʘʛʨʫʟʢʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷè ʠ ʢʘʢʘʷ ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. 

ɿʘʜʘʯʘ 1.1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʣʦʩʢʠʭ ʩʠʩʪʝʤ 

ɺʳʧʦʣʥʠʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʣʦʩʢʠʭ ʩʠʩʪʝʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ 

ʩʪʨ.13é15. ʅʦʤʝʨ ʚʘʨʠʘʥʪʘ ʧʨʠʥʠʤʘʪʴ ʧʦ ʥʦʤʝʨʫ ʚʘʨʠʘʥʪʘ ʠʟ ʩʧʠʩʢʘ ʛʨʫʧʧʳ. 

ʋʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʪʘʙʣ.1.3. 

ʊʘʙʣʠʮʘ 1.3. ʋʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ 1.1 
ʉʣʦʞʥʦʩʪʴ  

ʟʘʜʘʯʠ, ʙʘʣʣ 
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

3 (ʦʯʥʘʷ) ʦʧʨʝʜʝʣʠʪʴ W, ʜʦʢʘʟʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʥʝʠʟʤʝʥʷʝʤʦʩʪʴ ʩʠʩʪʝʤʳ 

4 (ʦʯʥʦ-ʟʘʦʯʥʘʷ) 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ: ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʘ,  

ʧʨʝʜʣʦʞʠʪʴ ʚʘʨʠʘʥʪ rʫʩʪʘʥʦʚʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʥʫʪʨʝʥʥʠʭ  

ʠʣʠ ʚʥʝʰʥʠʭ ʩʚʷʟʝʡ 

6 (ʟʘʦʯʥʘʷ) 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ: ʧʦʣʫʯʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʫʶ  

ʩʠʩʪʝʤʫ ʧʫʪʝʤ ʫʜʘʣʝʥʠʷ ʦʜʥʦʡ ʩʚʷʟʠ, ʧʦʢʘʟʘʪʴ  

ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʩʭʝʤʫ çʨʘʟʨʫʰʝʥʠʷè ʩʠʩʪʝʤʳ 
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ɻʃɸɺɸ 2.  ʉʊɸʊʀʏɽʉʂʀ ʆʇʈɽɼɽʃʀʄʓɽ ʉʊɽʈɾʅɽɺʓɽ ʉʀʉʊɽʄʓ 

ʊɽʄɸ 2. ʆʇʈɽɼɽʃɽʅʀɽ ɺʅʋʊʈɽʅʅʀʍ ʋʉʀʃʀʁ ɺ ʉʊɸʊʀʏɽʉʂʀ 
ʆʇʈɽɼɽʃʀʄʓʍ ʉʊɽʈɾʅɽɺʓʍ ʉʀʉʊɽʄɸʍ 

ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʦʡ, ʝʩʣʠ ʝʝ ʩʪʝʧʝʥʴ ʩʚʦʙʦʜʳ 

W = 0 ʠ ʦʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʘ.  

ʈʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʩʪʝʨʞʥʝʚʳʭ ʩʠʩʪʝʤ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ (ʙʘʣʢʠ, ʨʘʤʳ, 

ʪʨʝʭʰʘʨʥʠʨʥʳʝ ʩʠʩʪʝʤʳ, ʬʝʨʤʳ, ʤʥʦʛʦʧʨʦʣʝʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ.). ɼʣʷ ʚʩʝʭ 

ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʠʡ ʧʨʠʥʮʠʧ ʨʘʩʯʝʪʘ ï ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʦʩʥʦʚʘʥʦ ʥʘ ʫʨʘʚʥʝʥʠʷʭ ʨʘʚʥʦʚʝ-

ʩʠʷ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʠ ʣʶʙʦʡ ʦʪʩʝʯʝʥʥʦʡ ʝʝ ʯʘʩʪʠ. 

ɺʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʝ ʩʠʩʪʝʤʳ ʙʳʚʘʶʪ: 

 ʩʠʣʦʚʳʤʠ ʚ ʚʠʜʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ q ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʩʠʣʳ P ʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʤʦʤʝʥʪʘ m; 

 ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʚ ʚʠʜʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʝʚʘ; 

 ʩʤʝʱʝʥʠʷ ʦʧʦʨ ʚ ʚʠʜʝ ʦʩʘʜʢʠ, ʩʜʚʠʛʘ ʠʣʠ ʧʦʚʦʨʦʪʘ ʦʧʦʨ. 

ʆʪ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʘ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʠ ʚʦʟʥʠʢʘʶʪ ʨʝʘʢʮʠʠ 

ʦʧʦʨ ʠ ʚʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ ï ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ M, ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ Q, ʧʨʦ-

ʜʦʣʴʥʦʝ ʫʩʠʣʠʝ N. ɺ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤʘʭ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʠ ʩʤʝʱʝʥʠʷ ʦʧʦʨ ʧʨʠʚʦʜʷʪ ʣʠʰʴ ʢ ʜʝʬʦʨʤʘʮʠʷʤ ʠ ʥʝ ʩʦʟʜʘʶʪ ʦʧʦʨʥʳʭ 

ʨʝʘʢʮʠʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ. 

ʆʧʦʨʥʳʝ ʨʝʘʢʮʠʠ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʣʘʪʠʥʩʢʠʤʠ 

ʙʫʢʚʘʤʠ H ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʨʝʘʢʮʠʷ, V ï ʚʝʨʪʠʢʘʣʴʥʘʷ ʨʝʘʢʮʠʷ, M ï ʠʟʛʠʙʘʶ-

ʱʠʡ ʤʦʤʝʥʪ, ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʢʠ: 

 ʩʫʤʤʘ ʤʦʤʝʥʪʦʚ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ; 

 ʩʫʤʤʘ ʧʨʦʝʢʮʠʡ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ Oʍ ʠ OY, ʧʨʠʯʝʤ ʦʜʥʦ ʠʟ ʫʨʘʚʥʝ-

ʥʠʡ ʧʨʦʝʢʮʠʡ ʩʠʣ ʦʩʪʘʚʣʷʶʪ ʜʣʷ ʧʨʦʚʝʨʢʠ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʢʠ ʠʩʧʦʣʴʟʫʶʪ ɼʝʢʘʨʪʦʚʫ ʤʝʩʪʥʫʶ ʠ 

ʦʙʱʫʶ ʩʠʩʪʝʤ rʢʦʦʨʜʠʥʘʪ. 

ʋʨʘʚʥʝʥʠ ̫ʤʦʤʝʥʪʦʚ ʩʠʣ ʥʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʣʷʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʩʦʜʝʨʞʘʣʦ ʪʦʣʴʢʦ ʦʜʥʫ ʥʝʠʟʚʝʩʪʥʫʶ. ɼʣʷ ʵʪʦʛʦ ʫʜʦʙʥʝʝ ʚʩʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʦʩʦʙ ʤʦʤʝʥʪʥʦʡ ʪʦʯʢʠ ï ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʡ ʜʝʡʩʪʚʠʷ ʥʝ-

ʠʟʚʝʩʪʥʳʭ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʢʨʦʤʝ ʠʩʢʦʤʦʡ (ʩʤ.ʪʘʙʣ.2.1). 

ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʨʝʘʢ-

ʮʠʡ ʧʨʠʩʪʫʧʘʶʪ ʢ ʧʦʩʪʨʦʝʥʠʶ ʵʧʶʨ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ. 

ɺʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ ʧʨʠʥʷʪʦ ʠʟʦʙʨʘʞʘʪʴ ʚ ʚʠʜʝ ʵʧʶʨ. ʕʧʶʨʘ ï ʵʪʦ ʩʭʝ-

ʤʘʪʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʚ ʭʘʨʘʢʪʝʨ-

ʥʳʭ ʪʦʯʢʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ ʢʦʥʪʫʨʝ ʨʘʩ-

ʯʝʪʥʦʡ ʩʭʝʤʳ. ʕʧʶʨʘ ʰʪʨʠʭʫʝʪʩʷ ʣʠʥʠʷʤʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤʠ ʢʦʥʪʫʨʫ. ɼʣʷ 

ʵʧʶʨ Q ʠ N ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʟʥʘʢ ʠ ʦʙʚʦʜʠʪʩʷ ʚ ʢʨʫʛ, ʥʘ ʵʧʶʨʝ M ʟʥʘʢ ʥʝ ʩʪʘʚʠʪ-

ʩʷ. ʕʧʶʨʘ M ʩʪʨʦʠʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʨʘʩʪʷʥʫʪʳʭ ʚʦʣʦʢʦʥ. 
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ʊʘʙʣʠʮʘ 2.1.  ʇʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠ-

ʜʦʚ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ 
ɺʠʜ 

ʨʘʩʯʝʪ-

ʥʦʡ 

ʩʭʝʤ  r

ʆʩʦʙʝʥʥʦʩʪʠ  

ʚʠʜʘ ʨʘʩʯʝʪʥʦʡ 

ʩʭʝʤʳ 

ʇʨʠʤʝʨʳ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ 

(ʥʘʛʨʫʟʢʠ ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʳ) 

ʇʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʥʘʭʦʞʜʝ-

ʥʠʷ ʨʝʘʢʮʠʡ 

1. ʂʦʥ-

ʩʦʣɹ-

ʥʳʝ 

ʙʘʣʢʠ, 

ʨʘʤr  

ʪʨʠ ʦʧʦʨʥʳʝ 

ʩʚʷʟʠ ʩʦʟʜʘʶʪ-

ʩʷ ʟʘʜʝʣʢʦʡ 
A

VA

H A

M A

A

VA

H A

M A

 

ɆX = 0 Ÿ HA; 

ɆY = 0 Ÿ VA; 

ɆMA = 0 Ÿ MA; 

2. ʐʘʨ-

ʐʘʨ-

ʥʠʨʥʦ-

ʦʧʝʨ-

ʪr ʝ 

ʙʘʣʢʠ, 

ʨʘʤr , 

ʬʝʨʤr 

ʪʨʠ ʦʧʦʨʥʳʝ 

ʩʚʷʟʠ ʩʦʟʜʘʶʪ-

ʩʷ ʰʘʨʥʠʨʥʳʤʠ 

ʦʧʦʨʘʤʠ 

VA
VB

H A

A B

VA

H A

A

C

B

VA
VB

H A

A B

VB

 

ɆX = 0 Ÿ HA; 

ɆMA = 0 Ÿ VB; 

ɆMB = 0 Ÿ VA; 
ʜʣʷ ʩʭʝʤ ʩ ʦʧʦʨʘʤʠ 

ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ: 

ɆMC = 0 Ÿ VA 

ʇʨʦʚʝʨʢʘ: 

ɆY = 0; 

3. 

ʊʨʝʭ-

ʰʘʨ-

ʥʠʨʥʳʝ 

ʩʠʩʪʝ-

ʤr  ʩ 

ʟʘʪʷʞ-

ʢʦʡ 

ʜʚʘ ʜʠʩʢʘ ʩʦ-

ʝʜʠʥʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʰʘʨ-

ʥʠʨʘ ʠ ʟʘʪʷʞʢʠ, 

ʠ ʟʘʢʨʝʧʣʷʶʪʩʷ 

ʩ çʟʝʤʣʝʡè ʩ 

ʧʦʤʦʱʴʶ ʪʨʝʭ 

ʩʚʷʟʝʡ  
VA

VB

HA

A B

C

VA
VB

HA
A B

C

N N
N N

 

ɆX = 0 Ÿ HA; 

ɆMA = 0 Ÿ VB; 

ɆY = 0 Ÿ VA; 

ɆMʧʨ
C

  = 0 Ÿ N; 

ʇʨʦʚʝʨʢʘ: 

ɆMʣʝʚ
C

  = 0; 

4. 

ʊʨʝʭ-

ʰʘʨ-

ʥʠʨʥʳʝ 

ʨʘʤr, 

ʘʨʢʠ 

ʜʚʘ ʜʠʩʢʘ ʩʦ-

ʝʜʠʥʷʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʣʁ-

ʯʝʚʦʛʦ ʰʘʨʥʠʨʘ 

ʉ ʠ ʦʧʠʨʘʁ ʪʩʷ 

ʥʘ ʦʧʦʨʥʳʝ 

ʰʘʨʥʠʨʳ ɸ ʠ ɺ VA

VB
HA

A

B

C

HB

VA
VB

HA
A B

C

HB

 

ɆMA = 0 Ÿ VB; 

ɆMB = 0 Ÿ VA; 

ɆMʧʨ
C

  = 0 Ÿ HB; 

ʜʣʷ ʩʭʝʤ ʩ ʦʧʦʨʘʤʠ 

ʥʘ ʨʘʟʥʦʡ ʚʳʩʦʪʝ: 

í
ì
ë

­
í
ì
ë

=S

=S

B

B

ʧʨ

C

A

H

V

M

M

0

0  

ɆY = 0 Ÿ VA; 

ɆX = 0 Ÿ HA; 

ʇʨʦʚʝʨʢʘ: 

ɆMʣʝʚ
C

  = 0; 

5. ʄʥʦ-

ʄʥʦ-

ʛʦʧʨʦ-

ʣʸʪʥʳʝ 

ʙʘʣʢʠ, 

ʨʘʤ  r

ʥʝʩʢʦʣʴʢʦ ʜʠʩ-

ʢʦʚ ʩʦʝʜʠʥʷʶʪ-

ʩʷ ʩ ʧʦʤʦʱʴʶ 

ʰʘʨʥʠʨʦʚ ʠ ʟʘ-

ʢʨʝʧʣʷʶʪʩʷ 

ʦʧʦʨʥʳʤʠ ʩʚ̫-

ʟʷʤʠ;  

ʜʣʷ ʨʘʤ ʭʘʨʘʢ-

ʪʝʨʥʦ ʥʘʣʠʯʠʝ 

ʛʦʨʠʟʦʥʪʘʣʴ-

ʥr ʭ ʨʝʘʢʮʠʡ 

A

VA

H A

M A

VF
VG

VB

VB

VC

VC

VE

B C D E F G

VD
VE

 

ʩʪʨʦʷʪ ʧʦʵʪʘʞ-

ʥʫ  ʁʩʭʝʤʫ ʠ ʚʝ-

ʜʫʪ ʨʘʩʯʝʪ ʧʦ 

ʵʪʘʞʘʤ çʩʚʝʨʭʫ 

ʚʥʠʟè, ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʦʧʨʝ-

ʜʝʣʷʷ: 
VB; VC; VA; MA; 

VD; VE; VF; VG. 

ʇʨʦʚʝʨʢʘ: 

ɆY = 0; 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʚ ʩʝʯʝʥʠʠ k ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʜʝʣʠʪʴ 

ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʧʦ ʩʝʯʝʥʠʶ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʜʥʫ ʠʟ ʦʪʩʝʯʝʥʥʳʭ ʯʘʩʪʝʡ 

(ʩʤ.ʨʠʩ.2.1). ʉʦʩʪʘʚʣʷʷ ʫʨʘʚʥʝʥʠʷ ʩʪʘʪʠʢʠ, ʥʘʭʦʜʷʪ ʥʝʠʟʚʝʩʪʥʳʝ. 

k

y

x

z
x

y

z

k

z
x

y k

ʩʝʯʝʥʠʝ k
k

Q

M
Nʘ) ʙ) ʚ)

VA
HA

A B

C

x

Q

M
N

y

Q

M

N

z

 

ʈʠʩʫʥʦʢ 2.1. ʉʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯ-

ʢʝ (ʘ ï ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʝʡ ʵʣʝʤʝʥʪʦʚ ʚ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨ-

ʜʠʥʘʪ; ʙ ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ 

ʚ ʪʦʯʢʝ k; ʚ ï ʬʨʘʛʤʝʥʪ ʦʪʩʝʯʝʥʥʦʡ ʯʘʩʪʠ). 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʠ ʧʨʘʚʠʣʘ ʟʥʘʢʦʚ ʜʣʷ 

ʥʠʭ: 

 ʀʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʄ ʚ ʩʝʯʝʥʠʠ k ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʫʶ 

ʩʫʤʤʫ ʤʦʤʝʥʪʦʚ ʚʩʝʭ ʩʠʣ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ Oz, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʦʪʩʝʯʸʥ-

ʥʦʡ ʯʘʩʪʠ. ʆʙʱʝʛʦ ʧʨʘʚʠʣʘ ʟʥʘʢʘ ʜʣʷ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʥʝʪ. ʆʙʳʯʥʦ 

ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʦʥ ʚʳʟʳʚʘʝʪ ʨʘʩʪʷ-

ʞʝʥʠʝ ʥʠʞʥʠʭ ʠʣʠ ʧʨʘʚʳʭ ʚʦʣʦʢʦʥ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʝʨʞʥʝʡ. ʕʧʶʨʘ 

ʄ ʩʪʨʦʠʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʨʘʩʪʷʥʫʪʳʭ ʚʦʣʦʢʦʥ. 

 ʇʦʧʝʨʝʯʥʘʷ ʩʠʣʘ Q ʚ ʩʝʯʝʥʠʠ k ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʫʶ 

ʩʫʤʤʫ ʧʨʦʝʢʮʠʡ ʚʩʝʭ ʩʠʣ ʥʘ ʤʝʩʪʥʫʶ ʦʩʴ Oy, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʦʪʩʝʯʝʥʥʦʡ 

ʯʘʩʪʠ. ɿʥʘʯʝʥʠʝ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ Q ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ɾʫʨʘʚʩʢʦʛʦ Q = dM/dx ʢʘʢ ʧʝʨʚʘ ̫ʧʨʦʠʟʚʦʜʥʘ ̫ʵʧʶʨʳ ʠʟʛʠ-

ʙʘʶʠɦʭ ʤʦʤʝʥʪʦʚ, ʯʪʦ ʨʘʚʥʷʝʪʩʷ ʪʘʥʛʝʥʩʫ ʫʛʣʘ ʥʘʢʣʦʥʘ ʢʘʩʘʪʝʣʴʥʦʡ ʢ 

ʵʧʶʨʝ ʄ. ʇʦʧʝʨʝʯʥʘʷ ʩʠʣʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʥɹʦʡ, ʝʩʣʠ ʦʥʘ ʚʳʟʳʚʘʝʪ 

ʚʨʘʱʝʥʠʝ ʦʪʩʝʯʝʥʥʦʡ ʯʘʩʪʠ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ. ɿʥʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʵʧʶʨʝ ʤʦʤʝʥʪʦʚ ï ʝʩʣʠ ʦʩʴ ʩʪʝʨʞʥʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʝʨʥʫʪʴ ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ ʜʦ ʩʦʚʤʝʱʝʥʠʷ ʩ ʵʧʶʨʦʡ ʄ, ʪʦ ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ ʠʤʝʝʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʡ ʟʥʘʢ. 

 ʇʨʦʜʦʣʴʥʘʷ ʩʠʣʘ N ʚ ʩʝʯʝʥʠʠ k ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʫʶ 

ʩʫʤʤʫ ʧʨʦʝʢʮʠʡ ʚʩʝʭ ʚʥʝʰʥʠʭ ʩʠʣ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʦʪʩʝʯʝʥʥʦʡ ʯʘʩʪʠ ʥʘ 

ʦʩʴ ʆʍ. ɿʥʘʯʝʥʠʝ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʵʧʶʨʝ ʧʦʧʝʨʝʯʥʳʭ 

ʩʠʣ ʧʫʪʝʤ ʚʳʨʝʟʘʥʠʷ ʫʟʣʦʚ ʩ ʫʯʝʪʦʤ ʧʨʠʣʦʞʝʥʥʦʡ ʫʟʣʦʚʦʡ ʥʘʛʨʫʟʢʠ. 

ʇʨʦʜʦʣʴʥʘʷ ʩʠʣʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʝʩʣʠ ʦʥʘ ʚʳʟʳʚʘʝʪ ʨʘʩʪʷʞʝ-

ʥʠʝ ʦʪʩʝʯʝʥʥʦʡ ʯʘʩʪʠ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʫʨʩʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʝʭʘʥʠʢʠ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʩʪʨʝʤʠʪʴʩʷ 

ʨʝʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʘʚʥʝʥʠʷ ʩʪʘʪʠʢʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨ ʠ ʯʘʱʝ ʧʨʠʙʝʛʘʪʴ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʘʙʣʠʯʥʳʭ ʙʘʣʦʯʥʳʭ ʵʧʶʨ (ʩʤ.ʪʘʙʣ.2.2) 
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ʊʘʙʣʠʮʘ 2.2. ʊʘʙʣʠʯʥʳʝ ʙʘʣʦʯʥʳʝ ʵʧʶʨʳ 

a
l

mb
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Pab
l

Pb
l

P
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l

2l

2l

l
a b

l
a b

l

l l
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P
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2ql
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m
2

m
2

m
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2ql
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2 ql
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Pm q

a b
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M

Q
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Q

m

ʐ
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ʨ
ʥ
ʠ
ʨ
ʥ
ʦ

-ʦ
ʧ
ʝ
ʨ
ʪ
ʘ
ʷ
 
ʙ
ʘ
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ʘ
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ʦ
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ʙ
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ʘ
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ʀʩʧʦʣʴʟʫʷ ʪʘʙʣʠʯʥʳʝ ʙʘʣʦʯʥʳʝ ʵʧʶʨʳ ʫʜʘʝʪʩʷ ʣʝʛʢʦ ʧʦʩʪʨʦʠʪʴ ʵʧʶʨʫ 

ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʜʣʷ ʧʨʦʩʪʳʭ ʙʘʣʦʢ ʜʘʞʝ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʦʨʥʳʭ ʨʝʘʢ-

ʮʠʡ (ʩʤ.ʨʠʩ.2.2). ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʘʢ çʢʦʥʩʦʣʴʥʦ-ʧʨʦʣʝʪʥʳʤè. 

Pm q

P

m q

2ql
2

Pl
4

m

2ql
2

ʈl
m

M M

ʟʜʝʩʴ l - ʧʣʝʯʦ ʚʦʟʜʝʡʩʪʚʠʷʟʜʝʩʴ l - ʜʣʠʥʘ ʫʯʘʩʪʢʘ  

ʈʠʩʫʥʦʢ 2.2. ʉʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ M ʜʣʷ ʧʨʦʩʪʳʭ ʙʘʣʦʢ 
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ɼʣʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʨʘʤ ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʥʮʠʧʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʠʣ ʠ çʢʦʥʩʦʣʴʥʦʛʦ ʤʝʪʦʜʘè 

ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʜʣʷ ʣʦʤʘʥʳʭ 

ʙʘʣʦʢ (ʨʘʤ). ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ï ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʨʘʚʥʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʶ 

ʩʠʣʳ ʥʘ ʧʣʝʯʦ, ʪ.ʝ. ʯʝʤ ʜʘʣʴʰʝ ʩʝʯʝʥʠʝ ʦʪ ʣʠʥʠʠ ʜʝʡʩʪʚʠʷ ʩʠʣʳ, ʪʝʤ ʙʦʣʴʰʝ 

ʟʥʘʯʝʥʠʝ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ. 

ʣʠʥʠʷ ʜʝʡʩʪʚʠʷ
ʩʠʣʳ

ʣʠʥʠʷ ʜʝʡʩʪʚʠʷ
ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʝʡ ql

l/2l/2

M M M

lʘ

q

ql( l
2+a)

2ql
2
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4
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ʈʠʩʫʥʦʢ 2.3.  ʇʨʠʥʮʠʧʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ ʢʦʥ-

ʩʦʣʴʥʳʭ ʨʘʤʘʭ  

ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʢʦʥʩʦʣʴʥʳʭ ʨʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ.2.3: 

 ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʚʦʟʥʠʢʘʝʪ ʥʘ ʫʯʘʩʪʢʝ ʨʘʤʳ ʦʪ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʜʦ ʟʘʜʝʣʢʠ (ʘ-ʪ.1, ʙ-ʪ.2, ʚ-ʪ.2 ʢ ʪ.7); 

 ʥʘ ʩʚʦʙʦʜʥʳʭ ʦʪ ʥʘʛʨʫʟʢʠ ʫʯʘʩʪʢʘʭ (ʪ.5-ʪ.8) ʤʦʤʝʥʪ ʦʪʩʫʪʩʪʚʫʝʪ; 

 ʥʘ ʫʯʘʩʪʢʘʭ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʠ ʜʝʡʩʪʚʠʷ ʩʠʣ, ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʠʤʝ-

ʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ (ʪ.3-ʪ.4, ʪ.5-ʪ.6); 

 ʚ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʠ ʜʝʡʩʪʚʠʷ ʩʠʣʳ ʩ ʦʩʴʶ ʙʘʣʢʠ ʟʥʘʯʝʥʠʝ ʠʟʛʠʙʘ-

ʶʱʝʛʦ ʤʦʤʝʥʪʘ ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ; 

 ʦʪ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʧʦʩʪʦʷʥʝʥ (ʚ). 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ çʢʦʥʩʦʣʴ-

ʥʳʤ ʩʧʦʩʦʙʦʤè ʥʘ ʧʨʠʤʝʨʝ 2.1. 
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ʇʨʠʤʝʨ 2.1.  ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨʳ ʤʦʤʝʥʪʦʚ çʢʦʥʩʦʣʴʥʳʤ ʩʧʦʩʦʙʦʤè 
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʫ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ çʢʦʥʩʦʣʴ-

ʥʳʤ ʩʧʦʩʦʙʦʤè ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʳ.  

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: ʤ, kH (ʥʘ ʩʭʝʤʘʭ ʫʩʣʦʚʥʦ ʥʝ ʧʦ-

ʢʘʟʘʥʳ). 

P=4 m=8

q=2

4

2
2

4
 

1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

1 ʵʪʘʧ:  

W = ïʃ = ï(3ʂ ï ʐ ï ʉʦ) = ï(3Ā2 ï 2 ï 4) = 0 ï ʩʠʩʪʝʤʘ 

ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʘ ʧʨʠ ʫʩʣʦʚʠʠ ʝʝ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʡ ʥʝʠʟʤʝʥʷʝʤʦʩʪʠ. 

2 ʵʪʘʧ:  

ï ʜʠʩʢʠ ɼA-D, ɼD-ʉ, ɼ0 ʩʦʝʜʠʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʰʘʨʥʠ-

ʨʦʚ A, D, C ʠ ʦʙʨʘʟʫʶʪ ɻʅʉ (ʧʨʠʥʮʠʧ 1); 

ï ʜʠʩʢ ɼBïD ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʰʘʨʥʠʨʘ D ʠ 

ʩʪʝʨʞʥʷ B ʠ ʦʙʨʘʟʫʶʪ ɻʅʉ (ʧʨʠʥʮʠʧ 2). 

A B C

D

ɼ0

ɼA-D ɼA-C

ʂ1 ʂ2

 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ: 

ɆMA =0; qĀ4Ā2 + PĀ2 + m ï VCĀ8 = 0 Ÿ VC = 4 

ɆMC =0; VAĀ8 ï qĀ4Ā6 + PĀ2 + m = 0 Ÿ VA = 4 

ɆMD-C

D
  =0; m ï VCĀ4 ï ʅCĀ4 = 0 Ÿ HC = ï2 

ɆMD-B

D
  =0; ïPĀ2 ï ʅBĀ4 = 0 Ÿ HB = ï2 

ɆMA-D

D
  =0; VAĀ4 ï HAĀ4 ï qĀ4Ā2 = 0 Ÿ HA = 0 

ʇʨʦʚʝʨʢʘ: 

ɆX = HA + HB + HC + P = 0 ï 2 ï 2 + 4 = 0 

P=4 m=8

q=2

VA

H A

A

Hɺ

B

VC

HC C

D

 
3. ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʩʦʣʴʥʦʡ ʩʭʝʤʳ: 

ï ʩʪʨʦʠʤ ʢʦʥʪʫʨ ʨʘʤʳ ʙʝʟ ʦʧʦʨ ʠ ʰʘʨʥʠʨʦʚ; 

ï ʧʨʠʢʣʘʜʳʚʘʝʤ ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʨʝʘʢʮʠʠ ʦʧʦʨ 

ʚ ʚʠʜʝ ʥʘʛʨʫʟʦʢ; 

ï ʟʘʢʨʝʧʣʷʝʤ ʨʘʤʫ ʫʩʣʦʚʥʦʡ ʟʘʜʝʣʢʦʡ ʚ ʣʶʙʦʡ ʫʜʦʙ-

ʥʦʡ ʪʦʯʢʝ, ʥʘʧʨʠʤʝʨ, ʚ ʪʦʯʢʝ D. 

4. ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨʳ ʄ ʚʝʜʝʤ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ 

ʢʦʥʩʦʣʴʥʳʭ ʨʘʤ ʥʝʟʘʚʠʩʠʤʦ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʚ ʢʦʥʩʦʣʴʥʳʭ 

ʨʘʤʘʭ (ʩʤ.ʨʠʩ.2.3) ʠ ʧʨʠʥʮʠʧ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡ-

ʩʪʚʠʷ ʩʠʣ. 
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4 4

2 2
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5. ʆʢʦʥʯʘʪʝʣʴʥʫʶ ʵʧʶʨʫ ʄ ʧʦʣʫʯʘʝʤ ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʧʶʨ ʄ
I
 ï ʵʧʶʨʳ 

ʦʪ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʥʘʛʨʫʟʦʢ ʠ ʄ
II
 ï ʵʧʶʨʳ ʦʪ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʥʘʛʨʫʟʦʢ ʠʣʠ ʫʯʠʪʳʚʘʷ ʜʝʡ-

ʩʪʚʠʝ ʚʩʝʭ ʩʠʣ ʦʜʥʦʚʨʝʤʝʥʥʦ.  
6. ʇʨʦʚʝʨʢʦʡ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʄ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʚʝʩʠʝ ʫʟʣʘ, ʢ ʢʦʪʦʨʦʤʫ 

ʧʨʠʣʦʞʠʣʠ ʫʩʣʦʚʥʫʶ ʟʘʜʝʣʢʫ: ɆMD = 0. 
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ʇʦ ʵʧʶʨʝ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ M ʩʪʨʦʷʪ ʵʧʶʨʫ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ Q ʜʣʷ 

ʢʘʞʜʦʛʦ ʭʘʨʘʢʪʝʨʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʉʬʦʨʤʫʣʠʨʫʝʤ ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ: 

 ʥʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʟʥʘʯʝʥʠʝ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ ʨʘʚʥʦ ʥʫʣʶ ʠʣʠ ʠʤʝʝʪ ʧʦ-

ʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ, ʟʥʘʯʝʥʠʝ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ ʨʘʚʥʦ ʥʫʣʶ (ʩʤ.ʨʠʩ.2.3ʘ); 

 ʥʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ, ʟʥʘ-

ʯʝʥʠʝ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ ʧʦʩʪʦʷʥʥʦʝ (ʩʤ.ʨʠʩ.2.3ʙ,ʚ); 

 ʝʩʣʠ ʩʦʚʤʝʱʝʥʠʝ ʦʩʠ ʩʪʝʨʞʥʷ ʩ ʵʧʶʨʦʡ ʄ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣ-

ʢʝ, ʪʦ ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢ (ʩʤ.ʨʠʩ.2.3ʙ), ʠ ʥʘʦʙʦ-

ʨʦʪ (ʩʤ.ʨʠʩ.2.3ʚ); 

 ʥʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ ʤʝʥʷʝʪʩʷ ʧʦ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤʫ ʟʘʢʦʥʫ 

(ʜʝʡʩʪʚʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʘʛʨʫʟʢʘ), ʟʥʘʯʝʥʠʝ ʧʦʧʝʨʝʯʥʦʡ ʩʠʣʳ ʤʝʥʷʝʪ-

ʩʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ (ʩʤ.ʨʠʩ.2.3ʛ) ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʈʠʩʫʥʦʢ 2.4.  ʇʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ 

ʅʘ ʨʠʩ.2.4ʛ ʧʨʠʚʝʜʝʥ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ ʥʘ 

ʫʯʘʩʪʢʘʭ, ʛʜʝ ʜʝʡʩʪʚʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʘʛʨʫʟʢʘ: 

 ʵʧʶʨʫ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ (1) ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʚ ʚʠʜʝ ʩʫʤʤʳ ʜʚʫʭ ʵʧʶʨ (2); 

 ʜʣʷ ʢʘʞʜʦʡ ʵʧʶʨr (2) ʩʪʨʦʷʪ ʵʧʶʨʳ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ (3); 

 ʧʫʪʝʤ ʩʣʦʞʝʥʠʷ ʵʧʶʨ (3) ʧʦʣʫʯʘʶʪ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʵʧʶʨʫ ʧʦʧʝʨʝʯʥʳʭ 

ʩʠʣ (4). 

ʇʦ ʵʧʶʨʝ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ Q ʩʪʨʦʷʪ ʵʧʶʨʫ ʧʨʦʜʦʣʴʥʳʭ ʫʩʠʣʠʡ N ʤʝʪʦʜʦʤ 

ʚʳʨʝʟʘʥʠʷ ʫʟʣʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʚʳʨʝʟʘʪʴ ʫʟʝʣ, ʚ ʢʦʪʦʨʦʤ ʩʭʦʜʷʪʩʷ ʥʝ ʙʦʣʝʝ ʜʚʫʭ 

ʩʪʝʨʞʥʝʡ ʩ ʥʝʠʟʚʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ. ʇʨʦʜʦʣʴʥʘʷ ʩʠʣʘ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʡ, ʝʩʣʠ ʦʥʘ ʚʳʟʳʚʘʝʪ ʨʘʩʪʷʞʝʥʠʝ ʦʪʩʝʯʝʥʥʦʡ ʯʘʩʪʠ. 

N1

Q1

N2
Q2

 

ɆX = 0 Ÿ N1 = Q2; 

ɆY = 0 Ÿ N2 = ïQ1; 

N3

Q3

N4
Q4

N1

Q5

 

ɆX = 0 Ÿ N3 = Q4 + N1; 

ɆY = 0 Ÿ N4 = ïQ3 + Q5, 

ʟʜʝʩʴ N1 ʥʝʦʙʭʦʜʠʤʦ ʚr -

ʯʠʩʣʠʪʴ ʨʘʥʴʰʝ 

ʈʠʩʫʥʦʢ 2.5. ʉʭʝʤr ʚʳʨʝʟʘʥʠʷ ʫʟʣʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʧʶʨʳ N. 
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ɽʩʪʴ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʧʶʨ ʠʟʛʠʙʘʶʱʠʭ ʤʦʤʝʥʪʦʚ ʠ ʧʦʧʝʨʝʯ-

ʥʳʭ ʩʠʣ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʭ ʧʦʩʪʨʦʝʥʠʷ. 

2ql
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3 4 652
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ʈʠʩʫʥʦʢ 2.6. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʵʧʶʨ M ʠ Q. 

ʊʘʙʣʠʮʘ 2.3. ʆʩʦʙʝʥʥʦʩʪʠ ʵʧʶʨ M ʠ Q 
ʋʯʘʩʪʦʢ ʍʘʨʘʢʪʝʨ ʵʧʶʨʳ M ʍʘʨʘʢʪʝʨ ʵʧʶʨʳ Q 

1. ʏʠʩʪʳʡ ʠʟ-

ʛʠʙ (1-2) 
 ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ ʟʥʘʯʝʥʠʝ;  ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ; 

2. ʅʝʟʘʛʨʫʞʝʥ-

ʥʳʡ ʫʯʘʩʪʦʢ  
 ʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʝʡʥʦʤʫ ʟʘʢʦʥʫ; 

 ʥʘʣʠʯʠʝ ʰʘʨʥʠʨʘ (6) ʥʝ ʚʣʠʷʝʪ ʥʘ ʵʧʶʨʳ; 

 ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ 
ʟʥʘʯʝʥʠʝ; 

3. ɿʘʛʨʫʞʝʥ 

ʨʘʩʧʨʝʜʝʣʸʥ-

ʥʦʡ ʥʘʛʨʫʟʢʦʡ 

(3-4) 

 ʤʝʥʷʝʪʩʷ ʧʦ ʧʘʨʘʙʦʣʠʯʝʩʢʦʤ ʟʘʢʦʥʫ; 

 ʚʳʧʫʢʣʦʩʪʴ ʚ ʩʪʦʨʦʥʫ ʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʢʠ; 

 ʚʳʛʠʙ ʦʪ ʩʝʨʝʜʠʥʳ ʣʠʥʠʠ ʦʧʦʨʥʳʭ ʤʦʤʝʥʪʦʚ 

ʥʘ ql
2
/8; 

 ʢʘʩʘʪʝʣʴʥʳʝ ʩ ʢʦʥʮʦʚ ʩʭʦʜʷʪʩʷ ʦʪ ʩʝʨʝʜʠʥʳ 

ʣʠʥʠʠ ʦʧʦʨʥʳʭ ʤʦʤʝʥʪʦʚ ʥʘ ql
2
/4; 

 ʤʝʥʷʝʪʩʷ ʧʦ ʣʠʥʝʡ-

ʥʦʤʫ ʟʘʢʦʥʫ; 

4. ɿʘʛʨʫʞʝʥ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʥʦʡ 

ʩʠʣʦʡ (2-3) 

 ʚ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʩʠʣʳ ʠʤʝʝʪʩ ̫ʧʝʨʝʣʦʤ ʚ 

ʩʪʦʨʦʥʫ ʜʝʡʩʪʚʠʷ ʩʠʣʳ; 

 ʚʳʛʠʙ ʦʪ ʩʝʨʝʜʠʥʳ ʣʠʥʠʠ ʦʧʦʨʥʳʭ ʤʦʤʝʥʪʦʚ 

ʥʘ Pl/4; 

 ʚ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ 

ʥʘʛʨʫʟʢʠ ʩʢʘʯʦʢ ʥʘ 

ʚʝʣʠʯʠʥʫ P; 

5. ɿʘʛʨʫʞʝʥ ʩʦ-

ʩʨʝʜʦʪʦʯʝʥʥʳʤ 

ʤʦʤʝʥʪʦʤ (5, 8) 

 ʜʦ ʠ ʧʦʩʣʝ ʪʦʯʢʠ ʧʨʠʣʦʞʝʥʠʷ ʤʦʤʝʥʪʘ ʣʠʥʠʠ 

ʵʧʶʨʳ ʧʘʨʘʣʣʝʣʴʥʳ; 

 ʚ ʪʦʯʢʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʤʝʥʪʘ ʠʤʝʝʪ ʩʢʘʯʦʢ ʥʘ 

ʚʝʣʠʯʠʥʫ ʤʦʤʝʥʪʘ; 

 ɻ ʧʶʨʘ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʦʪ ʩʝʨʝʜʠʥʳ ʣʠʥʠʠ 

ʦʧʦʨʥʳʭ ʤʦʤʝʥʪʦʚ ʥʘ m/2 ʚ ʩʪʦʨʦʥʫ ʜʝʡʩʪʚʠʷ 

ʩʠʣr ʦʪ ʧʘʨʳ ʩʠʣ; 

 ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʦʝ 
ʟʥʘʯʝʥʠʝ; 

6. ʇʨʠʤʳʢʘʝʪ 

ʩʪʝʨʞʝʥʴ ʨʘʤʳ 

(7) 

 ʠʤʝʝʪ ʩʢʘʯʦʢ ʥʘ ʚʝʣʠʯʠʥʫ ʤʦʤʝʥʪʘ ʦʪ ʧʨʠʤʳ-

ʢʘʶʱʝʛʦ ʩʪʝʨʞʥʷ; 

 ʠʤʝʝʪ ʩʢʘʯʦʢ ʥʘ ʚʝ-

ʣʠʯʠʥʫ ʧʨʦʜʦʣʥɹʦʡ 

ʩʠʣʳ ʦʪ ʧʨʠʤʳʢʘʁ-

ʱʝʛʦ ʩʪʝʨʞʥʷ; 

7. ʐʘʨʥʠʨ (6, 

8) 
 ʤʦʤʝʥʪ ʚ ʰʘʨʥʠʨʝ ʚʩʝʛʜʘ ʨʘʚʝʥ ʥʫʣʶ, ʠʟ ʵʪʦʛʦ 
ʫʩʣʦʚʠʷ ʧʨʠʥʷʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʰʘʨʥʠʨ ʧʨʠ ʩʦ-

ʩʪʘʚʣʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʤʦʤʝʥʪʦʚ;  

 ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʣʦ-

ʞʝʥ ʪʦʣʴʢʦ ʩʣʝʚʘ ʠʣʠ ʩʧʨʘʚʘ ʦʪ ʰʘʨʥʠʨʘ. 

 ʙʝʟ ʭʘʨʘʢʪʝʨʥʳʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ. 
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ɿʘʧʠʰʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨ ʚʥʫʪʨʝʥ-

ʥʠʭ ʫʩʠʣʠʡ ʄ, Q ʠ N ʚ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤʘʭ: 

1) ʇʨʦʚʦʜʠʤ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʦʦʨʫʞʝʥʠʷ ʠ ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ W = 0 ʠ 

ʩʠʩʪʝʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʘ. 

2) ʆʧʨʝʜʝʣʷʝʤ ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ ʠʟ ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʢʠ. 

3) ʉʪʨʦʠʤ ʵʧʶʨʫ M ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʙʣʠʯʥʳʭ ʙʘʣʦʯʥʳʭ ʵʧʶʨ, çʢʦʥ-

ʩʦʣʴʥʦʛʦ ʤʝʪʦʜʘè, ʧʨʠʥʮʠʧʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʠʷ ʩʠʣ. 

4) ɺr ʧʦʣʥʷʝʤ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʄ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚ-

ʥʦʚʝʩʠʷ ʫʟʣʦʚ (ɆMʫʟ = 0) ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ɻʧʶʨʳ ʠʟʛʠʙʘʶ-

ʱʠʭ ʤʦʤʝʥʪʦʚ (ʩʤ.ʨʠʩ.2.6). 

5) ʅʘ ʦʩʥʦʚʝ ʵʧʶʨʳ M ʩʪʨʦʠʤ ʵʧʶʨʫ Q, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ɾʫʨʘʚʩʢʦʛʦ. 

6) ʅʘ ʦʩʥʦʚʝ ʵʧʶʨʳ Q ʩʪʨʦʠʤ ʵʧʶʨʫ N ʧʫʪʝʤ ʚʳʨʝʟʘʥʠʷ ʫʟʣʦʚ ʠ ʩ ʫʯʝʪʦʤ 

ʫʟʣʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

7) ɺr ʧʦʣʥʷʝʤ ʩʪʘʪʠʯʝʩʢʫ  ʁʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨ ʧʫʪʝʤ 

ʚʳʨʝʟʘʥʠ ̫ʦʧʦʨʥʳʭ ʫʟʣʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʜʣʷ ʥʠʭ ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʢʠ. 

ʀʟʫʯʠʚ ʜʘʥʥʫ  ʁʪʝʤʫ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʧʨʠʦʙʨʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ: 

 ʟʥʘʪʴ, ʢʘʢʠʝ ʙʳʚʘʶʪ ʚʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ ʚ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʩʠ-

ʩʪʝʤʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʳ ʠ ʧʨʠʣʦʞʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʠ ʩ 

ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩʪʘʪʠʢʠ ʠʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ; 

 ʫʤʝʪʴ ʦʧʨʝʜʝʣʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ ʠ ʩʪʨʦʠʪʴ ʠʭ ʵʧʶʨʳ, ʠʩʧʦʣʴʟʫʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ, ʘʥʘʣʠʟʠʨʫʷ ʧʨʠ ʵʪʦʤ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʣʦʞʝʥʥʦʛʦ ʩʠʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʧʦʨʥʳʭ ʩʚʷʟʝʡ; 

 ʚʣʘʜʝʪʴ ʧʨʘʚʠʣʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨ M, Q, N ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʩ 

ʚʳʙʦʨʦʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʠ ʧʨʠʣʦʞʝʥʥʦʡ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟ-

ʢʠ; 

 ʧʦʥʠʤʘʪʴ ʦʪʣʠʯʠʝ ʨʘʙʦʪʳ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤ: ʙʘʣʦʢ, ʨʘʤ, 

ʪʨʝʭʰʘʨʥʠʨʥʳʭ ʩʠʩʪʝʤ, ʬʝʨʤ, ʘʨʦʢ, ʤʥʦʛʦʧʨʦʣʝʪʥʳʭ ʩʠʩʪʝʤ; 

 ʩʫʤʝʪʴ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ɺʥʫʪʨʝʥʥʠʝ ʩʠʣʦʚʳʝ ʬʘʢʪʦʨʳ M, Q ʠ N. ʇʨʘʚʠʣʦ ʟʥʘʢʦʚ. 

2. ʊʘʙʣʠʯʥʳʝ ʵʧʶʨʳ M, Q ʜʣʷ ʧʨʦʩʪʝʡʰʠʭ ʙʘʣʦʢ. 

3. ʇʦʨʷʜʦʢ ʨʘʩʯʝʪʘ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʳʭ ʩʠʩʪʝʤ. 

4. ʂʘʢ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʜʝʣʠʪʴ ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ? 

5. ʂʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʤʝʶʪ ʵʧʶʨʳ M ʠ Q? 

6. ʂʘʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ M ʠ Q? 

7. ʂʘʢ ʩʪʨʦʠʪʩʷ ʵʧʶʨʘ Q ʩ ʧʨʷʤʦʣʠʥʝʡʥʳʤ ʠ ʩ ʢʨʠʚʦʣʠʥʝʡʥʳʤ ʭʘʨʘʢʪʝʨʦʤ 

ʵʧʶʨʳ M? 

8. ʂʘʢ ʩʪʨʦʠʪʩʷ ʵʧʶʨʘ N? 

9. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʦʪʣʠʯʠʝ ʨʘʩʯʝʪʘ ʪʨʝʭʰʘʨʥʠʨʥʳʭ ʩʠʩʪʝʤ ʦʪ ʙʘʣʦʯʥʳʭ ʠ 

ʤʥʦʛʦʧʨʦʣʝʪʥʳʭ ʩʠʩʪʝʤ? 

10. ʂʘʢ ʩʪʨʦʠʪʩʷ ʧʦʵʪʘʞʥʘʷ ʩʭʝʤʘ? ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʦʪ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚ ʧʦʵʪʘʞʥʦʡ ʩʭʝʤʝ? 
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ɿʘʜʘʯʘ 2.1. ʇʨʦʩʪʳʝ ʙʘʣʢʠ 

ɼʣʷ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ.2.7 ʩʭʝʤ ʧʨʦʩʪʳʭ ʙʘʣʦʢ ʧʦʩʪʨʦʠʪʴ ʵʧʶʨʳ ʚʥʫʪ-

ʨʝʥʥʠʭ ʫʩʠʣʠʡ M ʠ Q: 1) ʩʥʘʯʘʣʘ ʦʪ ʢʘʞʜʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ; 

2) ʟʘʪʝʤ ʦʪ ʩʫʤʤʳ ʚʩʝʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ; 3) ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʅɼʉ ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ 

ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʪʘʙʣ.2.4, ʛʜʝ L ï ʢʦʣʠʯʝʩʪʚʦ 

ʜʝʩʷʪʢʦʚ, F ï ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʚ ʥʦʤʝʨʝ ʚʘʨʠʘʥʪʘ ʧʦ ʩʧʠʩʢʫ ʛʨʫʧʧʳ. ʅʘʧʨʠ-

ʤʝʨ, ʜʣʷ ʩʪʫʜʝʥʪʘ ʩ ʥʦʤʝʨʦʤ ʚʘʨʠʘʥʪʘ ʧʦ ʩʧʠʩʢʫ ʛʨʫʧʧʳ 15, ʧʘʨʘʤʝʪʨʳ ʙʫʜʫʪ 

ʨʘʚʥʳ: L = 1, F = 5.  

ʉʭʝʤr ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ M ʜʣʷ ʧʨʦʩʪʳʭ ʙʘʣʦʢ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.2.1, 2.2, 

ʧʨʘʚʠʣʘ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ Q ï ʥʘ ʨʠʩ.2.4.  

1 2

l1 l2 l3 l4

q1 q2

m2m1

P2P1

l1 l2 l3 l4

m2m1

P2P1

m3

P3

m3

P3

q1 q2

 

ʈʠʩʫʥʦʢ 2.7. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʢ ʟʘʜʘʯʝ 2.1 

ʊʘʙʣʠʮʘ 2.4. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢ ʟʘʜʘʯʝ 2.1 
ʉʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ, ʙʘʣʣ 6, ʩ ʚʳʚʦʜʦʤ 4 3 

ʈʘʩʯʝʪʥʳʝ ʩʭʝʤʳ 1, 2 2 1 

 

ʅʦʤʝʨ 

ʛʨʫʧʧʳ 

ʇʨʦʣʝʪʳ, ʤ m, kHĿʤ P, kH q, kH/ʤ 

l1 l2 l3 l4 m1 m2 m3 P1 P2 P3 q1 q2 

1 2 2+L 4 2 3    6+F   2 

2 2 2+L 4 4 4     5+F 3  

3 2 4 2+L 2  5  4+F    3 

4 4 4 2+L 2   4 3+F   4  

5 2 2+L 2 2 4   1+F   4 ï3 
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ɿʘʜʘʯʘ 2.2. ʄʥʦʛʦʧʨʦʣʝʪʥʳʝ ʙʘʣʢʠ 

ɼʣʷ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʩʪʨ.27 ʩʭʝʤ ʤʥʦʛʦʧʨʦʣʝʪʥʳʭ ʙʘʣʦʢ ʧʦʩʪʨʦʠʪʴ ʵʧʶʨʳ 

ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ M ʠ Q: 1) ʩʥʘʯʘʣʘ ʦʪ ʢʘʞʜʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ; 

2) ʟʘʪʝʤ ʦʪ ʩʫʤʤʳ ʚʩʝʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ; 3) ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʅɼʉ ʚʳʧʦʣ-

ʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ 

ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ʅʦʤʝʨ ʩʭʝʤʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʥʦʤʝʨʫ ʚʘʨʠʘʥʪʘ ʠʟ ʩʧʠʩʢʘ ʛʨʫʧʧʳ. 

ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʪʘʙʣ.2.5, ʛʜʝ L ï ʢʦʣʠʯʝʩʪʚʦ ʜʝʩʷʪʢʦʚ, F ï 

ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ ʚ ʥʦʤʝʨʝ ʚʘʨʠʘʥʪʘ ʧʦ ʩʧʠʩʢʫ ʛʨʫʧʧʳ. 

ʊʘʙʣʠʮʘ 2.5. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢ ʟʘʜʘʯʝ 2.2 
ʉʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ, ʙʘʣʣ 6, ʩ ʚʳʚʦʜʦʤ 4 3 

ʇʝʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 
ʧʨʠ F ï ʥʝʯʝʪʥʦʝ q=2; P=F, F+2, F+4 P = F+2 P = F 

ʧʨʠ F ï ʯʝʪʥʦʝ P=4; q=F, F+2, F+4 q = F q = 0 

 

ʅʦʤʝʨ ʛʨʫʧʧʳ 
ʇʨʦʣʝʪʳ, ʤ m, kHĿʤ P, kH q, kH/ʤ 

l1 l2 l3 l4 l5 m1 m2 P1 P2 P3 q1 q2 

1 L+4 2 4 4 2 10   P   q 

2 2 L+4 4 4 2  15   P q  

3 2 4 L+2 2 2 20  P    q 

4 2 4 2 L+2 2  25  P  q  

5 2 4 4 4 L+2 30    P  q 

ʇʨʠʤʝʨ 2.2.  ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨ M ʠ Q ʜʣʷ ʤʥʦʛʦʧʨʦʣʸʪʥʳʭ ʙʘʣʦʢ 
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ: ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʫ 

ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʡ 

ʩʭʝʤʳ. ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: ʤ, kH (ʥʘ 

ʩʭʝʤʘʭ ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥ )r 

m=4 q=2

2 3 2 3 4

P=6

ɼ0

ɼ1ʉ1

ʉ2

ʉ3

VB VC VD
VA

VB
A B

C
D

H A
P=6 m=4 q=2

4

7.2
4.8

80.8

3.6

2.4

6

2

M

Q

1
min

VA=3.6
VC=8.4 VD=2

3.6 62.4

 

1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

1 ʵʪʘʧ: W = 3D ï3ʇ ï 2ʐ ï ʉʦ =  

3Ā2 ï 3Ā0 ï 2Ā1 ï 4 = 0 ï ʩʠʩʪʝʤʘ ʩʪʘʪʠʯʝ-

ʩʢʠ ʦʧʨʝʜʝʣʠʤʘ. 

2 ʵʪʘʧ: ɼ1 ʠ ɼ0 ʩʦʝʜʠʥʝʥʳ ʩ ʧʦʤʦɦ ʴʶ 

ʩʪʝʨʞʥʝʡ ʉ1, ʉ2, ʉ3 ʠ ʦʙʨʘʟʫʶʪ ɻʅʉ 

(ʧʨʠʥʮʠʧ 3). 

2. ʉʪʨʦʠʤ ʧʦʵʪʘʞʥʫʶ ʩʭʝʤʫ ʠ ʦʧʨʝʜʝʣʷ-

ʝʤ ʨʝʘʢʮʠʠ ʦʧʦʨ (ʥʘʯʠʥʘʷ ʩ ʚʝʨʭʥʝʛʦ 

ʫʯʘʩʪʢʘ): 

ɆMA-B

A
 =0; PĀ2+VBĀ5=0 Ÿ VB = ï2.4; 

ɆMA-B

B
 =0; VAĀ5ïPĀ3=0 Ÿ VA = 3.6; 

ɆMB-D

C
 =0;VBĀ5+m+qĀ4Ā2ïVDĀ4=0 ŸVD=2; 

ɆMD-C

D
 =0;VBĀ9+m+VCĀ4ïqĀ4Ā2=0ŸVC=8.4 

ɆX = 0 Ÿ HA = 0 

ʇʨʦʚʝʨʢʘ:ɆY = VA ï P + VC ï qĀ4 +  

+ VD = 3.6 ï 6 + 8.4 ï 2Ā4 + 2 = 0 
3. ʉʪʨʦʠʤ ʵʧʶʨʫ M, ʠʩʧʦʣʴʟʫʷ ʪʘʙʣʠʯ-

ʥʳʝ ʙʘʣʦʯʥʳʝ ʵʧʶʨʳ. ɺʳʧʦʣʥʷʝʤ ʧʨʦ-

ʚʝʨʢʫ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʧʦ ʨʠʩ.2.5. 

4. ʉʪʨʦʠʤ ʵʧʶʨʫ Q. ɺʳʧʦʣʥʷʝʤ ʧʨʦʚʝʨ-

ʢʫ ʧʫʪʝʤ ʚʳʨʝʟʘʥʠʷ ʦʧʦʨʥʳʭ ʫʟʣʦʚ. 
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l1 l2 l3 l4 l5

q1 q2

P1 P2 P3

m1 m2
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5 20
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8 23

9 24

10 25

11 26

12 27

13 28

14 29

15 30

l1 l2 l3 l4 l5 l1 l2 l3 l4 l5
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ɿʘʜʘʯʘ 2.3. ʃʦʤʘʥʝr ʙʘʣʢʠ ï ʨʘʤr 

ɼʣʷ ʨʘʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʩʪʨ.29é31, ʧʦʩʪʨʦʠʪʴ ʵʧʶʨʳ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠ-

ʣʠʡ M, Q ʠ N ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ 2.2. ʅʦʤʝʨ ʩʭʝʤʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʥʦʤʝʨʫ ʚʘʨʠ-

ʘʥʪʘ ʠʟ ʩʧʠʩʢʘ ʛʨʫʧʧʳ. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʪʘʙʣ.2.6. 

ʊʘʙʣʠʮʘ 2.6. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢ ʟʘʜʘʯʝ 2.3 
ʥʦʤʝʨ  

ʛʨʫʧʧʳ 
lp, ʤ lc, ʤ 

m, 

kHĿʤ 

P,  

kH 

q,  

kH/ʤ 
 

ʉʣʦʞʥʦʩʪʴ 

ʟʘʜʘʥʠʷ 

ʇʝʨʝʤʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ 

1 2 L + 2 F 2 2  
6, 

ʩ ʘʥʘʣʠʟʦʤ 
L = 2 

F = 2 

2 2 L + 3 F 2 3  F = 4 

3 3 L + 1 F 3 4  F = 6 

4 3 L + 2 F 3 2  4 L = 1 F = 3 

5 3 L + 3 F 3 3  3 L = 0 F = 0 

ʇʨʠʤʝʨ 2.3.  ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʜʣʷ ʣʦʤʘʥʳʭ ʙʘʣʦʢ 
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʫ ʚʥʫʪʨʝʥ-

ʥʠʭ ʫʩʠʣʠʡ ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʡ 

ʩʭʝʤʳ. ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: 

ʤ, kH (ʥʘ ʩʭʝʤʘʭ ʫʩʣʦʚʥʦ ʥʝ 

ʧʦʢʘʟʘʥʳ) 

P=6

m=3

q=2

B

A

C

P=6

m=4

q=2

VA

HB

VC

B

A

C

3 3
2

2

6

6

3

4

2

2

M

Q N

9

6

6

318

9

2

6

4

6
6

6

2

ʇʨʦʚʝʨʢʘ ʵʧ.ʄ

18

99

0

6

-6

0

6

0

-2

0

0
-6

4

0

A
2

0

ʇʨʦʚʝʨʢʘ ʵʧ.Q, N

B 0

6HB=6

VA=2

C
4

0

VA=4
 

1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

1 ʵʪʘʧ: W = 3D ï3ʇ ï 2ʐ ï 

ʉʦ = 3Ā1 ï 3Ā0 ï 2Ā0 ï 3 = 0 ï 

ʩʠʩʪʝʤʘ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝ-

ʣʠʤʘ. 

2 ʵʪʘʧ: ɼ1 ʠ ɼ0 ʩʦʝʜʠʥʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʩʪʝʨʞʥʝʡ ʉA, ʉB, 

ʉC ʠ ʦʙʨʘʟʫʶʪ ɻʅʉ (ʧʨʠʥ-

ʮʠʧ 3). 

2. ʆʧʨʝʜʝʣʷʝʤ ʨʝʘʢʮʠʠ ʦʧʦʨ: 

ɆMB=0; qĀ2Ā1.5+mï  

ïVCĀ6+PĀ2=0 Ÿ VC=4 

ɆMC=0; VAĀ6ï 

ïqĀ3Ā4.5+m+PĀ2=0 Ÿ VA=2 

ɆX=0; HBïP=0 Ÿ HB = 6 

ʇʨʦʚʝʨʢʘ: 

ɆY = VAïqĀ3+VC = 2ï2Ā3+4=0 
3. ʉʪʨʦʠʤ ʢʦʥʩʦʣʴʥʫʶ ʩʠ-

ʩʪʝʤʫ. ʀʩʢʣʶʯʘʝʤ ʦʧʦʨʳ ʠ 

ʟʘʤʝʥʷʝʤ ʠʭ ʦʧʦʨʥʳʤʠ ʨʝʘʢ-

ʮʠʷʤʠ. ʇʨʠʢʣʘʜʳʚʘʝʤ 

ʫʩʣʦʚʥʫʶ ʟʘʜʝʣʢʫ ʚ ʪʦʯʢʝ 

ʧʝʨʝʩʝʯʝʥʠʷ ʩʪʝʨʞʥʝʡ. 

4. ʉʪʨʦʠʤ ʵʧʶʨʫ M çʢʦʥ-

ʩʦʣʴʥʳʤ ʩʧʦʩʦʙʦʤè. ɺʳʧʦʣ-

ʥʷʝʤ ʧʨʦʚʝʨʢʫ ʧʦʩʪʨʦʝʥʠʷ 

ʵʧʶʨʳ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʥʦʚʝ-

ʩʠʷ ʫʟʣʘ. 

5. ʉʪʨʦʠʤ ʵʧʶʨ rQ ʠ N. ɺr -

ʧʦʣʥʷʝʤ ʧʨʦʚʝʨʢʫ ʧʫʪʝʤ ʚʳ-

ʨʝʟʘʥʠʷ ʦʧʦʨʥʳʭ ʫʟʣʦʚ 
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ɿʘʜʘʯʘ 2.4. ʊʨʝʭʰʘʨʥʠʨʥʳʝ ʩʠʩʪʝʤ rï ʨʘʤr 

ɼʣʷ ʨʘʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʩʪʨ.33é35, ʧʦʩʪʨʦʠʪʴ ʵʧʶʨʳ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠ-

ʣʠʡ M, Q ʠ N ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ 2.2. ʅʦʤʝʨ ʩʭʝʤʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʥʦʤʝʨʫ ʚʘʨʠ-

ʘʥʪʘ ʠʟ ʩʧʠʩʢʘ ʛʨʫʧʧʳ. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʪʘʙʣ.2.7. 

ʊʘʙʣʠʮʘ 2.7. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢ ʟʘʜʘʯʝ 2.4 
ʥʦʤʝʨ  

ʛʨʫʧʧʳ 
lp, ʤ lc, ʤ 

m, 

kHĿʤ 

P,  

kH 

q,  

kH/ʤ 
 

ʉʣʦʞʥʦʩʪʴ 

ʟʘʜʘʥʠʷ 

ʇʝʨʝʤʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ 

1 3 L + 3 2 F 2  
6, 

ʩ ʘʥʘʣʠʟʦʤ 

L = 0 

F = 4 2 3 L + 2 2 F 3  L = 2 

3 3 L + 1 3 F 4  L = 4 

4 2 L + 3 3 F 2  4 L = 1 F = 3 

5 2 L + 2 3 F 3  3 L = 0 F = 0 

ʇʨʠʤʝʨ 2.4.  ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨʳ M, Q, N ʜʣʷ ʪʨʝʭʰʘʨʥʠʨʥʳʭ ʨʘʤ 
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʫ ʚʥʫʪʨʝʥʥʠʭ 

ʫʩʠʣʠʡ ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʳ. 

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: ʤ, kH (ʥʘ 

ʩʭʝʤʘʭ ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥ )r 

4

P=6
m=8

q=2

3 3
2

2

P=6
m=8

q=2

H A

VA VB

HBA B

C

6
8

2

2.5 0.5

2 2 ʇʨʦʚʝʨʢʘ ʵʧ.ʄ

016

5

22

16

1 7

6

16

M

Q

2.5

8.5 28

0.5

N

8.5

2

2

8.5

8

2

0

0.52

8.5

0.5

2

-2

0.5

ʇʨʦʚʝʨʢʘ ʵʧ.Q, N

A2.5

2

2.52

B 0.5

2

0.5 2

2 2

8.5

0.5

 

1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

1 ʵʪʘʧ: W = 3D ï3ʇ ï 2ʐ ï ʉʦ 

= 3Ā2 ï 3Ā0 ï 2Ā1 ï 4 = 0 ï ʩʠʩʪʝ-

ʤʘ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʘ. 

2 ʵʪʘʧ: ɼ0, ɼA-C ʠ ɼC-B ʩʦʝʜʠʥʝ-

ʥʳ ʩ ʧʦʤʦʱʴʶ ʰʘʨʥʠʨʦʚ A, B ʠ 

C ʠ ʦʙʨʘʟʫʶʪ ɻʅʉ (ʧʨʠʥʮʠʧ 1). 

2. ʆʧʨʝʜʝʣʷʝʤ ʨʝʘʢʮʠʠ ʦʧʦʨ: 

ɆMA=0;ïPĀ2+qĀ4Ā2+mïVBĀ6=0; 

ɆMB=0;VAĀ6ïPĀ2+qĀ4Ā2+m=0; 

ɆMC-B

C
 =0;mïVBĀ3+HBĀ4=0; 

ɆMA-C

C
 =0;VAĀ3ïHAĀ4+PĀ2ï 

ïqĀ4Ā2=0; 

VA=ï2; HA=ï2.5; VB=2; HB=ï0.5 

ʇʨʦʚʝʨʢʘ: 

ɆX = HA ï P + qĀ4 ï HB = 0 

3. ʉʪʨʦʠʤ ʢʦʥʩʦʣʴʥʫʶ ʩʠʩʪʝʤʫ: 

ʠʩʢʣʶʯʘʝʤ ʦʧʦʨʳ ʠ ʟʘʤʝʥʷʝʤ 

ʠʭ ʦʧʦʨʥʳʤʠ ʨʝʘʢʮʠʷʤʠ, ʧʨʠ-

ʢʣʘʜʳʚʘʝʤ ʫʩʣʦʚʥʫʶ ʟʘʜʝʣʢʫ ʚ 

ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʩʪʝʨʞʥʝʡ. 

4. ʉʪʨʦʠʤ ʵʧʶʨʫ M çʢʦʥʩʦʣɹ-

ʥʳʤ ʩʧʦʩʦʙʦʤè. ɺʳʧʦʣʥʷʝʤ 

ʧʨʦʚʝʨʢʫ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʠʟ 

ʫʩʣʦʚʠʷ ʨʘʚʥʦʚʝʩʠʷ ʫʟʣʘ. 

4. ʉʪʨʦʠʤ ʵʧʶʨ rQ ʠ N. ɺr -

ʧʦʣʥʷʝʤ ʧʨʦʚʝʨʢʫ ʧʫʪʝʤ ʚʳʨʝ-

ʟʘʥʠʷ ʦʧʦʨʥʳʭ ʫʟʣʦʚ 
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ɿʘʜʘʯʘ 2.5. ʄʥʦʛʦʧʨʦʣʝʪʥʳʝ ʨʘʤr 

ɼʣʷ ʨʘʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʩʪʨ.37é39, ʧʦʩʪʨʦʠʪʴ ʵʧʶʨʳ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠ-

ʣʠʡ M, Q ʠ N ʧʦ ʫʩʣʦʚʠʷʤ ʟʘʜʘʯʠ 2.2. ʅʦʤʝʨ ʩʭʝʤʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʥʦʤʝʨʫ ʚʘʨʠ-

ʘʥʪʘ ʠʟ ʩʧʠʩʢʘ ʛʨʫʧʧʳ. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʪʘʙʣ.2.8. 

ʊʘʙʣʠʮʘ 2.8. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢ ʟʘʜʘʯʝ 2.5 
ʥʦʤʝʨ  

ʛʨʫʧʧʳ 
lp, ʤ lc, ʤ 

m, 

kHĿʤ 

P,  

kH 

q,  

kH/ʤ 
 

ʉʣʦʞʥʦʩʪʴ 

ʟʘʜʘʥʠʷ 

ʇʝʨʝʤʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ 

1 2 L + 2 F 2 2  
6, 

ʩ ʘʥʘʣʠʟʦʤ 
L = 2 

F = 2 

2 2 L + 3 F 2 3  F = 4 

3 3 L + 1 F 3 4  F = 6 

4 3 L + 2 F 3 2  4 L = 1 F = 3 

5 3 L + 3 F 3 3  3 L = 0 F = 0 

ʇʨʠʤʝʨ 2.5. ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨʳ M ʜʣʷ ʤʥʦʛʦʧʨʦʣʝʪʥʳʭ ʨʘʤ 
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʫ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠ-

ʣʠʡ ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʳ. ɽʜʠ-

ʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: ʤ, kH (ʥʘ ʩʭʝʤʘʭ 

ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥ )r 
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1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

1 ʵʪʘʧ: W = 3D ï 3ʇ ï 2ʐ ï ʉʦ = 3Ā5 

ï 3Ā0 ï 2Ā4 ï 7 = 0 ï ʩʠʩʪʝʤʘ ʩʪʘʪʠʯʝ-

ʩʢʠ ʦʧʨʝʜʝʣʠʤʘ. 

2 ʵʪʘʧ: ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʜʦʢʘʟʳʚʘʝʤ, 

ʯʪʦ ʩʠʩʪʝʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝ-

ʥʷʝʤʘ. 

2. ʉʪʨʦʠʤ ʧʦʵʪʘʞʥʫʶ ʩʭʝʤʫ. 

3. ʆʧʨʝʜʝʣʷʝʤ ʨʝʘʢʮʠʠ ʦʧʦʨ, ʥʘʯʠ-

ʥʘʷ ʩ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ. ʉʦʩʪʘʚʣʷʝʤ 

ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʠ ʦʧʨʝʜʝʣʷʝʤ 

ʚʥʫʪʨʝʥʥʠʝ ʠ ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ: 

ʫʯʘʩʪʦʢ GïH: ɆMG = 0 Ÿ VH = 2;  

ɆY = 0 Ÿ VG = ï2; ɆX = HG = 0; 

ʫʯʘʩʪʦʢ EïG: ɆME = 0 Ÿ VF = 1; 

ɆY = 0 Ÿ VE = ï1; ɆX = 0 Ÿ HE = 6; 

ʫʯʘʩʪʦʢ CïE: ɆMC = 0 Ÿ HD = ï3; 

ɆY = 0 Ÿ VC = 9; ɆX = 0 Ÿ HC = 3; 

ʫʯʘʩʪʦʢ CïB: ɆMC = 0 Ÿ HB = 0; 

ʫʯʘʩʪʦʢ AïBïC: ɆMA = 0 Ÿ VB = 9; 

ɆY = 0 Ÿ VA = 6; ɆX = 0 Ÿ HA = 3; 

ʇʨʦʚʝʨʢʘ: 

ɆY = VA ï P + VB ï qĀ6 + VF ï VH = 0 

4. ʉʪʨʦʠʤ ʵʧʶʨʫ ʠʟʛʠʙʘʶʱʠʭ ʤʦ-

ʤʝʥʪʦʚ çʢʦʥʩʦʣʴʥʳʤ ʩʧʦʩʦʙʦʤè, 

ʥʘʯʠʥʘʷ ʩ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ. ʉʘʤʦʩʪʦ-

ʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤ ʧʨʦʚʝʨʢʫ ʧʦ-

ʩʪʨʦʝʥʠʷ ʵʧʶʨʳ ʠʟ ʫʩʣʦʚʠʷ ʨʘʚʥʦ-

ʚʝʩʠʷ ʫʟʣʦʚ. 

4. ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʪʨʦʠʤ ʵʧʶʨ rQ 

ʠ N. ɺʳʧʦʣʥʷʝʤ ʧʨʦʚʝʨʢʫ ʧʫʪʝʤ 

ʚʳʨʝʟʘʥʠʷ ʦʧʦʨʥʳʭ ʫʟʣʦʚ. 
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ʊɽʄɸ 3. ʉʊɸʊʀʏɽʉʂʀ ʆʇʈɽɼɽʃʀʄʓɽ ʌɽʈʄʓ 

ʌʝʨʤʦʡ ʥʘʟʳʚʘʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʠʟʤʝʥʷʝʤʘʷ ʰʘʨʥʠʨʥʦ-ʩʪʝʨʞʥʝʚʘʷ 

ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʨʷʤʦʣʠʥʝʡʥʳʭ ʩʪʝʨʞʥʝʡ, ʩʦʝʜʠʥʸʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʧʦʩʨʝʜʩʪʚʦʤ ʰʘʨʥʠʨʦʚ. ʉʪʝʨʞʥʠ ʬʝʨʤ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʵʣʝʤʝʥʪʳ ʚʝʨʭʥʝʛʦ 

ʧʦʷʩʘ, ʥʠʞʥʝʛʦ ʧʦʷʩʘ, ʵʣʝʤʝʥʪʳ ʨʝʰʝʪʢʠ ï ʩʪʦʡʢʠ, ʨʘʩʢʦʩʳ ʠ ʦʧʦʨʥʳʝ ʨʘʩʢʦʩʳ, 

ʰʧʨʝʥʛʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ʐʧʨʝʥʛʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʣʫʞʘʪ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʨʘʩʯʝʪʥʦʡ ʜʣʠʥʳ ʵʣʝʤʝʥʪʦʚ ʠ ʚʦʩʧʨʠʷʪʠʷ ʚʥʝʫʟʣʦʚʳʭ ʥʘʛʨʫʟʦʢ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʫʩʠʣʠʡ ʚ ʩʪʝʨʞʥʷʭ ʬʝʨʤʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚʝʩ ʩʪʝʨʞʥʝʡ 

ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣ ʧʦ ʩʨʘʚʥʝʥʠ ʁʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʬʝʨʤʫ ʩʠʣʘʤʠ ʠ ʯʪʦ ʵʪʠ 

ʩʠʣʳ ʧʨʠʣʦʞʝʥʳ ʢ ʥʝʡ ʪʦʣʴʢʦ ʚ ʫʟʣʘʭ. ɺ ʵʣʝʤʝʥʪʘʭ ʬʝʨʤʳ ʚʦʟʥʠʢʘʶʪ ʪʦʣʴʢʦ 

ʧʨʦʜʦʣʴʥʳʝ ʫʩʠʣʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʚʜʦʣʴ ʩʪʝʨʞʥʝʡ. ʈʘʩʪʷʛʠʚʘʶʱʠʝ ʫʩʠʣʠʷ 

ʩʯʠʪʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʤrʠ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪ ʚʥʝʰʥʠʝ ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ ʢʘʢ ʜʣʷ ʧʨʦʩʪʳʭ 

ʠʣʠ ʣʦʤʘʥʳʭ ʙʘʣʦʢ. ʋʩʠʣʠʷ ʚ ʩʪʝʨʞʥʷʭ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʤʝʪʦʜʘʤʠ ʚʳ-

ʨʝʟʘʥʠʷ ʫʟʣʦʚ, ʤʝʪʦʜʦʤ ʩʢʚʦʟʥʳʭ ʩʝʯʝʥʠʡ, ʩʦʚʤʝʩʪʥʳʭ ʩʝʯʝʥʠʡ ʠ ʪ.ʜ. 

ʄʝʪʦʜ ʚʳʨʝʟʘʥʠʷ ʫʟʣʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʨʘʚʥʦʚʝʩʠ ̫ʫʟʣʦʚ ʬʝʨʤʳ. ɺʳʨʝʟʘʝʪʩʷ ʫʟʝʣ, ʛʜʝ ʩʭʦʜʪ̫ʩʷ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʩʪʝʨʞ-

ʥʝʡ, ʫʩʠʣʠʷ ʚ ʢʦʪʦʨʳʭ ʥʝʠʟʚʝʩʪʥʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ ʩʦʩʪʘʚʣʷʶʪ ʧʦ ʜʚʘ ʫʨʘʚ-

ʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʠ ʠʟ ʥʠʭ ʦʧʨʝʜʝʣʷʶʪ ʫʩʠʣʠʷ ʚ ʩʪʝʨʞʥʷʭ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʩʝʯʝʥʠʡ ʬʝʨʤʫ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʯʘʩʪʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʩʝʯʝʥʠʝ ʧʦʧʘʣʦ ʥʝ ʙʦʣʝʝ ʪʨʸʭ ʩʪʝʨʞʥʝʡ, ʫʩʠʣʠʷ ʚ ʢʦʪʦʨʳʭ ʥʝ-

ʠʟʚʝʩʪʥʳ. ɼʣʷ ʦʜʥʦʡ ʠʟ ʯʘʩʪʝʡ ʩʦʩʪʘʚʣʷʶʪ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʚ ʢʘʞʜʦʤ ʫʨʘʚʥʝʥʠʠ ʙʳʣʦ ʪʦʣʴʢʦ ʦʜʥʦ ʥʝʠʟʚʝʩʪʥʦʝ ʫʩʠʣʠʝ. 

ʅʝʢʦʪʦʨʳʝ ʫʩʠʣʠʷ ʚ ʵʣʝʤʝʥʪʘʭ ʬʝʨʤ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩʨʘʟʫ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʤʤ ʦ ʥʫʣʝʚʳʭ ʩʪʝʨʞʥʷʭ: 

1. ɽʩʣʠ ʚ ʫʟʣʝ ʩʭʦʜʷʪʩʷ ʜʚʘ ʩʪʝʨʞʥʷ ʠ ʫʟʝʣ ʥʝ ʟʘʛʨʫʞʝʥ, 

ʪʦ ʫʩʠʣʠʷ ʚ ʵʪʠʭ ʜʚʫʭ ʩʪʝʨʞʥʷʭ ʙʫʜʫʪ ʥʫʣʝʚʳʤʠ. 

N1=0

N2=0
 

2. ɽʩʣʠ ʚ ʫʟʣʝ ʩʭʦʜʷʪʩʷ ʪʨʠ ʩʪʝʨʞʥʷ, ʜʚʘ ʠʟ ʢʦʪʦʨʳʭ ʣʝ-

ʞʘʪ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ ʠ ʫʟʝʣ ʥʝ ʟʘʛʨʫʞʝʥ, ʪʦ ʫʩʠʣʠʝ ʚ 

ʪʨʝʪʴʝʤ ʙʫʜʝʪ ʥʫʣʝʚʳʤ. 

N2=N1

N3=0

N1

 

3. ɽʩʣʠ ʚ ʫʟʣʝ ʩʭʦʜʷʪʩʷ ʜʚʘ ʩʪʝʨʞʥʷ, ʘ ʧʨʠʣʦʞʝʥʥʘʷ 
ʥʘʛʨʫʟʢʘ ʜʝʡʩʪʚʫʝʪ ʚʜʦʣʴ ʦʜʥʦʛʦ ʠʟ ʥʠʭ, ʪʦ ʫʩʠʣʠʝ ʚ 

ʜʨʫʛʦʤ ʙʫʜʝʪ ʥʫʣʝʚʳʤ. 

N1=P

N2=0

P

 

4. ɽʩʣʠ ʚ ʫʟʣʝ ʩʭʦʜʷʪʩʷ ʯʝʪʳʨʝ ʩʪʝʨʞʥʷ ʠ ʦʩʠ ʩʪʝʨʞʥʝʡ 
ʥʘʧʨʘʚʣʝʥʳ ʧʦ ʜʚʫʤ ʧʨʷʤʳʤ, ʠ ʫʟʝʣ ʥʝ ʟʘʛʨʫʞʝʥ, ʪʦ 

ʫʩʠʣʠʷ ʚ ʩʪʝʨʞʥʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʧʨʷʤʳʤ, ʨʘʚʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. 

N2=N1

N4=N3

N1

N3
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ʇʨʠʤʝʨ 3.1.  ʈʘʩʯʝʪ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʦʡ ʬʝʨʤ r
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ʆʧʨʝʜʝʣʠʪʴ ʚʥʫʪʨʝʥʥʠʝ ʫʩʠʣʠʷ ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʡ 

ʬʝʨʤʳ. ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ: ʤ, kH (ʥʘ ʩʭʝʤʘʭ 

ʫʩʣʦʚʥʦ ʥʝ ʧʦʢʘʟʘʥʳ) 

-1
5.

62
5

-9.375

-4
.5

07

-21.875+
2

.5

-9.375

0 0

0

ʞ) N

A B

21

A B

VB=17.5VA=12.5

H A=0

3 3 3 3

4

P2=20P1=10

B

VB=17.5

P2=20N5-6

N2-3

1 2 3

4 5 6

3

6

N1-6

1

a

b

A

VA=12.5

H A=0

P1=10
4

Nɸ-1

N1-4

N4-5

A

VA=12.5
H A=0 Nɸ-1

Nɸ-4

B

Vɺ=17.5

N3-ɺ

NB-6

a

ʘ)

ʙ)

ʚ) ʛ)

ʜ) ʝ)

 
 

1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: 

1 ʵʪʘʧ: W = 2ʋ ï ʉʬ ï ʉʦ = 2Ā8 ï 13 ï 3 = 0 ï ʩʠ-

ʩʪʝʤʘ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʘ. 

2 ʵʪʘʧ: ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʢʨʫʧʥʷʝʤ ʜʠʩʢʠ ʧʦ 

ʧʨʠʥʮʠʧʘʤ 1 ʠ 4; ʜʠʩʢʠ ʟʝʤʣʷ ʠ ʫʢʨʫʧʥʝʥʥʳʡ 

ʜʠʩʢ ʩʦʝʜʠʥʷʶʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ 2 ʠ ʦʙʨʘʟʫʶʪ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠ-ʥʝʠʟʤʝʥʷʝʤʫʶ ʩʠʩʪʝʤʫ. 

2. ʆʧʨʝʜʝʣʷʝʤ ʨʝʘʢʮʠʠ ʦʧʦʨ: 

ɆMA = 0; P1Ā3 + P2Ā9 ï VBĀ12 = 0 Ÿ VB = 17.5; 

ɆMB = 0; VAĀ12 ï P1Ā9 ï P2Ā3 = 0 Ÿ VA = 12.5; 

ɆX = 0; HA = 0; 

ʇʨʦʚʝʨʢʘ: ɆY = VA ï P1 ï P2 + VB = 0 

3. ʅʘʭʦʜʠʤ ʥʫʣʝʚʳʝ ʩʪʝʨʞʥʠ ʠ ʦʪʤʝʯʘʝʤ ʠʭ. 

4. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʚʳʨʝʟʘʥʠʷ ʫʟʣʦʚ (ʚ, 

ʝ) ʠ ʩʝʯʝʥʠʡ (ʛ, ʜ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʩʪʘʚʣʷʝʤ 

ʫʨʘʚʥʝʥʠʷ ʩʪʘʪʠʢʠ ʠ ʦʧʨʝʜʝʣʷʝʤ ʫʩʠʣʠʷ ʚ ʵʣʝ-

ʤʝʥʪʘʭ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʦʩʠʤ ʚ ʪʘʙʣʠʮʫ: 

(ʚ) ɆY=0; VA+NA-4ĀsinŬ=0;  

ɆX=0; HA+NA-1+NA-4ĀcosŬ=0; 

(ʛ) ɆM4 = 0; ïHAĀ4 + VAĀ3 ï NA-1Ā4 = 0; 

ɆM1 = 0; VAĀ3 + N4-5Ā4 = 0; ɆY = VA ï N1-4 ï P1 = 

0; 

(ʜ) ɆM1 = 0; ïVBĀ9 + P2Ā6 ï N5-6Ā4 = 0;  

ɆM6 = 0; ïVBĀ3+N2-3Ā4 = 0;  

ɆY = 0; VBïN1-6ĀsinɓïP2=0; 

(e) ɆY=0; VB+NB-6ĀsinŬ=0;  

ɆX=0; ïN3-BïNB-6ĀcosŬ=0; 

sinŬ = 0.8; cosŬ = 0.6; sinɓ = 0.5547; cosɓ = 0.832 

ʋʩʠʣʠʷ ʚ ʵʣʝʤʝʥʪʘʭ ʬʝʨʤʳ 
ʥʠʞʥʠʡ 

ʧʦʷʩ 

NA-1 N1-2 N2-3 N3-B 

+9.375 +13.125 +13.125 +13.125 

ʚʝʨʭʥʠʡ 

ʧʦ̫ ʩ 

N4-5 N5-6   

ï9.375 ï9.375   

ʩʪʦʡʢʠ 
N1-4 N2-5 N3-6  

+2,5 0 0  

ʨʘʩʢʦʩʳ 
NA-4 N1-5 N1-6 NB-6 

ï15.625 0 ï4.507 ï21.875 
 

5. ʉʪʨʦʠʤ ʵʧʶʨʫ ʧʨʦʜʦʣʴʥʳʭ ʫʩʠʣʠʡ N. ɼʣʷ 

ʬʝʨʤ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʧʶʨʘ ʚ ʚʠʜʝ ʥʘʥʝʩʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʧʨʦʜʦʣʴʥʳʭ ʩʠʣ ʥʘʜ ɻʣʝʤʝʥʪʘʤʠ. 

6. ɺʳʧʦʣʥʷʝʤ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝ-

ʥʠʷ ʵʧʶʨʳ ʤʝʪʦʜʦʤ ʚʳʨʝʟʘʥʠʷ ʫʟʣʘ, ʨʘʥʝʝ ʥʝ 

ʠʩʧʦʣʟɹʦʚʘʥʥʦʛʦ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʧʨʦʜʦʣʴʥʳʭ 

ʫʩʠʣʠʡ, ʥʘʧʨʠʤʝʨ, ʫʟʣʘ 6:  

ɆY = ïP2 ï N1-6Āsinɓ ï N3-6 ï NB-6ĀsinŬ = 0. 
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ɺ ʠʪʦʛʝ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ: 

 ʟʥʘʪʴ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʚ ʵʣʝʤʝʥʪʘʭ ʬʝʨʤ; 

 ʫʤʝʪʴ ʦʧʨʝʜʝʣʷʪʴ ʫʩʠʣʠʷ ʚ ʣʶʙʦʤ ʵʣʝʤʝʥʪʝ ʬʝʨʤʳ; 

 ʚʣʘʜʝʪʴ ʧʨʠʝʤʘʤʠ ʨʘʩʯʝʪʘ ʬʝʨʤ, ʯʪʦʙʳ ʩʫʤʝʪʴ ʦʮʝʥʠʪʴ ʫʩʠʣʠʷ ʚ ʵʣʝʤʝʥ-

ʪʘʭ ʬʝʨʤʳ ʩ ʮʝʣʴʶ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

 ʩʫʤʝʪʴ ʦʪʚʝʪʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ʂʘʢ ʥʘʟʳʚʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ʬʝʨʤ? 

2. ʂʘʢʦʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʩʠʣʠʷ ʚ ʵʣʝʤʝʥʪʝ 

ʬʝʨʤʳ? 

3. ʅʘʟʦʚʠʪʝ ʣʝʤʤʳ ʦ ʥʫʣʝʚʳʭ ʩʪʝʨʞʥʷʭ? 

4. ʂʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ ʬʝʨʤ? 

5. ʏʝʤ ʦʪʣʠʯʘʶʪʩʷ ʚʦʩʭʦʜʷʱʠʝ ʨʘʩʢʦʩʳ ʦʪ ʥʠʩʭʦʜʷʱʠʭ? 

ɿʘʜʘʯʘ 3.1. ʈʘʩʯʝʪ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤr ʭ ʬʝʨʤ 

ɼʣʷ ʬʝʨʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʩʪʨ.43é45, ʦʧʨʝʜʝʣʠʪʴ ʫʩʠʣʠʷ ʚ ʩʪʝʨʞʥʷʭ. 

ʅʦʤʝʨ ʩʭʝʤʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʥʦʤʝʨʫ ʚʘʨʠʘʥʪʘ ʠʟ ʩʧʠʩʢʘ ʛʨʫʧʧʳ. ʀʩʭʦʜʥʳʝ ʧʘ-

ʨʘʤʝʪʨʳ ʧʨʠʥʠʤʘʪʴ ʧʦ ʪʘʙʣ.3.1. ɺʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʬʝʨʤʳ ʧʨʠ ʜʨʫʛʠʭ 

ʟʥʘʯʝʥʠʷʭ ʥʘʛʨʫʟʢʠ. 

ʊʘʙʣʠʮʘ 3.1. ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢ ʟʘʜʘʯʝ 3.1 
ʥʦʤʝʨ  

ʛʨʫʧʧʳ 
lp, ʤ lc, ʤ 

P1, 

kH 

P2, 

kH 
 

ʉʣʦʞʥʦʩʪʴ 

ʟʘʜʘʥʠʷ 

ʇʝʨʝʤʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ 

1 L + 2 2 2 F  
6, 

ʩ ʘʥʘʣʠʟʦʤ 
L = 2 

F = 2 

2 L + 3 2 F 2  F = 4 

3 L + 1 3 3 F  F = 6 

4 L + 2 3 F 3  3 L = 0 F = 0 

5 L + 3 3 4 F  4 L = 1 F = 3 
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ʊɽʄɸ 4. ʉʊɸʊʀʏɽʉʂʀ ʆʇʈɽɼɽʃʀʄʓɽ ɸʈʂʀ 

ɸʨʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʧʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʠʤʝʶʱʘʷ ʚʠʜ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʙʘʣʢʠ 

ʨʘʟʣʠʯʥʦʛʦ ʦʯʝʨʪʘʥʠʷ (ʢʨʫʛʦʚʦʛʦ, ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ, ʩʠʥʫʩʦʠʜʘʣʴʥʦʛʦ, ʵʣʣʠʧʪʠ-

ʯʝʩʢʦʛʦ ʠ ʪ.ʜ.) ʩ ʦʜʥʦʩʪʦʨʦʥʥʠʤ ʚʳʛʠʙʦʤ ʧʨʦʪʠʚ ʜʝʡʩʪʚʠʷ ʥʘʛʨʫʟʢʠ. ʉʪʘʪʠʯʝ-

ʩʢʠ ʦʧʨʝʜʝʣʠʤʳʝ ʘʨʢʠ ʷʚʣʷʶʪʩʷ ʪʨʝʭʰʘʨʥʠʨʥʳʤʠ, ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʥʘ ʢʨʘʡʥʠʭ 

ʦʧʦʨʘʭ ʠ ʠʤʝʶʱʠʤʠ ʦʜʠʥ, ʦʙʳʯʥʦ ʮʝʥʪʨʘʣʴʥʳʡ, ʰʘʨʥʠʨ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʦʧʦʨʘʤʠ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʣʝʪʦʤ ʘʨʢʠ, ʚʳʩʦʪʘ ʘʨʢʠ ï ʩʪʨʝʣʦʡ ʧʦʜʲʝʤʘ, ʦʧʦʨʳ ʠ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʰʘʨʥʠʨ ʝʱʝ ʥʘʟʳʚʘʶʪ ʧʷʪʦʡ ʠ ʟʘʤʢʦʤ ʘʨʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʘʨʢʝ ʚʦʟʥʠʢʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʨʘʩʧʦʨʥʳʝ 

ʫʩʠʣʠʷ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʰʘʨʥʠʨʥʦ-ʥʝʧʦʜʚʠʞʥʳʤʠ ʦʧʦʨʘʤʠ ʠʣʠ ʟʘʪʷʞʢʦʡ. ɺ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʦʜʥʘ ʠʟ ʦʧʦʨ ʘʨʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʰʘʨʥʠʨʥʦ-ʧʦʜʚʠʞʥʦʡ. 

ʕʧʶʨʳ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʜʣʷ ʙʘʣʦʢ ʥʝʣʠʥʝʡʥʦʛʦ ʦʯʝʨʪʘʥʠʷ ʠʤʝʶʪ 

ʬʫʥʢʮʠʶ 2é4 ʧʦʨʷʜʢʘ. ʇʦʵʪʦʤʫ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨ, ʘʨʢʫ ʨʘʟʙʠʚʘʶʪ ʥʘ ʥʝ-

ʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ, ʥʘʧʨʠʤʝʨ 8, ʠ, ʦʧʨʝʜʝʣʠʚ ʫʩʠʣʠʷ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ, ʩʦʝʜʠʥʷʁ ʪ 

ʠʭ ʧʣʘʚʥʦʡ ʣʠʥʠʝʡ. ɺ ʪʦʯʢʘʭ ʧʨʠʤʳʢʘʥʠʷ ʟʘʪʷʞʢʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʩʦʩʨʝʜʦʪʦ-

ʯʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʧʝʨʝʯʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʫʩʠʣʠʷ ʦʧʨʝʜʝʣʷʶʪ ʩʣʝʚʘ ʠ ʩʧʨʘʚʘ 

ʦʪ ɻʪʦʡ ʪʦʯʢʠ. ʈʘʩʯʝʪ ʘʨʦʢ ʦʙʳʯʥʦ ʚʝʜʫʪ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ. 
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ʈʠʩʫʥʦʢ 4.1. ʉʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʠʤʘʷ ʘʨʢʘ 

ʊʘʙʣʠʮʘ 4.1. ʌʦʨʤʫʣʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʘʨʢʠ 

ʇʘʨʘʤʝʪʨ 
ʆʯʝʨʪʘʥʠʝ 

ʧʘʨʘʙʦʣʠʯʝʩʢʦʝ ʢʨʫʛʦʚʦʝ ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ 

ʬʫʥʢʮʠʷ, ʦʧʠʩʳʚʘʶ-

ʱʘʷ ʦʩʴ ʘʨʢʠ 
y = 

4fx(l ï x)

l
2  

y = R
2 
ï ( )l/2 ï x

2
ïR+f 

R = 
f

2
 + 

l
2

8f
 ï ʨʘʜʠʫʩ 

y = fĀsin
ç
æ
å
÷
ö
õĀ́x

l
 

ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʩʠ ʘʨʢʠ 

tg ű = yô(x) 
ű = arctg

ç
æ
å

÷
ö
õ4f(l ï 2x)

l
2  ű = arcsin

ç
æ
å

÷
ö
õl ï 2x

2R
 ű=arctg

ç
æ
å

÷
ö
õˊĀf

l
 Ācos
ç
æ
å
÷
ö
õˊĀx

l
 

ʢʦʦʨʜʠʥʘʪʘ ʧʨʠʤʳʢʘ-

ʥʠʷ ʟʘʪʷʞʢʠ ʩʣʝʚʘ xʣ = 
l

2
  ï 

l

2
Ā 1 ï 

t

f xʣ = 
l

2
  ï R

2 
ï ( )t ï f

2 xʣ = 
l

ˊ
 arcsin

ç
æ
å
÷
ö
õt

f
 

ʢʦʦʨʜʠʥʘʪʘ ʧʨʠʤʳʢʘʥʠʷ ʟʘʪʷʞʢʠ ʩʧʨʘʚʘ ʭʧ = l ï xʣ 

ʫʩʠʣʠʝ ʚ ʟʘʪʷʞʢʝ H = M0

C
  / (f ï t) 

ʨʘʩʧʦʨʥʦʝ ʫʩʠʣʠʝ ʚ ʦʧʦʨʘʭ HA = HB = M0

C
  / f 
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ʊʘʙʣʠʮʘ 4.2. ʌʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʚ ʘʨʢʝ 

ʇʘʨʘʤʝʪʨ 
ʙʝʟ ʟʘʪʷʞʢʠ 

ʨʠʩ.4.1ʙ 

ʩ ʟʘʪʷʞʢʦʡ 

ʥʠʞʝ ʟʘʪʷʞʢʠ 

ʧʦ ʨʠʩ.4.1ʙ 

ʚʳʰʝ ʟʘʪʷʞʢʠ 

ʨʠʩ.4.1ʚ 

ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ M M = M
0
 ï HA Āy M = M

0
 M = M

0
 ï H(y ï t) 

ʧʦʧʝʨʝʯʥʘʷ ʩʠʣʘ Q Q = Q
0
cosű ï HA sinű Q = Q

0
cosű Q = Q

0
cosű ï H sinű 

ʧʨʦʜʦʣʴʥʦʝ ʫʩʠʣʠʝ N N = ïQ
0
sinű ï HA cosű N = ïQ

0
sinű N = ïQ

0
sinű ï H  cosű 

ʇʨʠʤʝʨ 4.1.  ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ ʚ ʵʣʝʤʝʥʪʘʭ ʩʪʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʠʤʦʡ ʘʨʢʠ 
ʋʩʣʦʚʠʝ ʟʘʜʘʯʠ 

ʇʦʩʪʨʦʠʪʴ ʵʧʶʨʳ 

ʚʥʫʪʨʝʥʥʠʭ ʫʩʠʣʠʡ 

ʜʣʷ ʘʨʢʠ ʧʘʨʘʙʦʣʠ-

ʯʝʩʢʦʛʦ ʦʯʝʨʪʘʥʠʷ. 

1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. 

2. ʇʦʩʪʨʦʝʥʠʝ ʙʘ-

ʣʦʯʥʦʡ ʩʭʝʤʳ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʧʦʨʥʳʭ ʨʝʘʢʮʠʡ. 

4. ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨ 

M
0
 ʠ Q

0
 ʜʣʷ ʙʘʣʦʯ-

ʥʦʡ ʩʭʝʤʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʩʠʣʠʷ 

ʚ ʟʘʪʷʞʢʝ: H = 23.53. 

5. ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʠ ʚʥʫʪʨʝʥ-

ʥʠʭ ʫʩʠʣʠʡ ʚ ʘʨʢʝ 

ʩʦʛʣʘʩʥʦ ʬʦʨʤʫʣʘʤ 

ʠʟ ʪʘʙʣ.4.1 ʠ 4.2, ʟʘ-

ʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮʳ.  

6. ʇʦʩʪʨʦʝʥʠʝ ʵʧʶʨ 

M, Q ʠ N ʧʦ ʧʦʣʫ-

ʯʝʥʥʳʤ ʟʥʘʯʝʥʠ̫ ʤ. 

7. ʇʨʦʚʝʨʢʘ ʧʨʘ-

ʚʠʣʴʥʦʩʪʠ ʧʦʩʪʨʦʝ-

ʥʠʷ ʵʧʶʨʳ, ʠʩʧʦʣʴ-

ʟʫʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ-

ʩʪʨʦʝʥʠʷ ʵʧʶʨ M ʠ 

Q ʩʦʛʣʘʩʥʦ ʨʠʩ.2.6. 

 




























































































































































































































































































































































