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ɺɺɽɼɽʅʀɽ 
 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʯʘʷ ʪʝʪʨʘʜʴ ʩʦʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʦʡ ʧʦ 

ʜʠʩʮʠʧʣʠʥʝ çʊɽʍʅʀʏɽʉʂɸʗ ʄɽʍɸʅʀʂɸè. ʎʝʣʠ ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ: 

ï ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʠ ʨʘʮʠʦʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ; 

ï ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ; 

ï ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. 

ʊʝʭʥʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʢʘʢ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠʛʨʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʧʦʜʛʦʪʦʚʢʝ ʚʳʧʫʩʢʥʠʢʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʅʘ ʦʩʥʦʚʥʳʭ 

ʟʘʢʦʥʘʭ ʠ ʧʨʠʥʮʠʧʘʭ ʤʝʭʘʥʠʢʠ ʙʘʟʠʨʫʶʪʩʷ ʤʥʦʛʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, ʪʘʢʠʝ ʢʘʢ 

çɼʦʨʦʞʥʳʝ ʤʘʰʠʥʳ, ʘʚʪʦʤʦʙʠʣʠè, çʈʝʤʦʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʡè, 

çʈʝʤʦʥʪ ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ, ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪʨʘʢʪʦʨʦʚè, ʜʨ. ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʝʤ ʠ ʧʨʠʥʮʠʧʦʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʨʝʰʘʶʪʩʷ ʤʥʦʛʠʝ ʠʥʞʝʥʝʨʥʳʝ ʟʘʜʘʯʠ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʥʦʚʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. ɺʩʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʤʝʭʘʥʠʢʠ, ʥʘʡʜʫʪ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʢʫʨʩʦʚʦʤ ʠ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʍʦʨʦʰʝʝ ʫʩʚʦʝʥʠʝ ʢʫʨʩʘ ʪʝʭʥʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʠ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʪʝʦʨʠʠ, ʥʦ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʨʝʰʠʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʧʦ ʚʩʝʤ ʪʝʤʘʤ ʢʫʨʩʘ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ 

ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʪʠʤʫʣʠʨʫʝʪ ʨʝʛʫʣʷʨʥʫʶ ʨʘʙʦʪʫ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʥʘʜ ʠʟʫʯʘʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ. 

ʂ ʚʳʧʦʣʥʝʥʠʶ ʣʶʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʟʫʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʤʳ ʠ ʧʦʣʫʯʝʥʠʷ ʥʘʚʳʢʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. ɿʘʜʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʝʤ ʧʨʦʛʨʘʤʤʳ ʠ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʧʦ ʤʝʨʝ ʠʟʫʯʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ. ɺʩʝ ʟʘʜʘʯʠ ʠ ʨʘʩʯʝʪʳ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʚʝʜʝʥʳ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ 

ʯʠʩʣʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʪʨʝʭ ʟʥʘʯʘʱʠʭ ʮʠʬʨ, ʝʩʣʠ ʥʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʢʘʟʘʥʠʡ. 

ɿʘʜʘʥʠʷ, ʩʜʘʚʘʝʤʳʝ ʥʘ ʧʨʦʚʝʨʢʫ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʠ ʦʬʦʨʤʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ: 

1. ɿʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʚ ʪʝʪʨʘʜʠ ʠ ʨʝʰʝʥʠʝ ʣʶʙʦʡ ʟʘʜʘʯʠ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʫʤʝʪʴ ʦʙʲʷʩʥʠʪʴ. 

2. ɿʘʜʘʥʠʝ ʥʘʜʦ ʚʳʧʦʣʥʷʪʴ ʘʢʢʫʨʘʪʥʳʤ ʧʦʯʝʨʢʦʤ, ʨʫʯʢʦʡ ʦʜʥʦʛʦ ʮʚʝʪʘ. 

3. ʏʝʨʪʝʞʠ ʩʭʝʤ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʯʝʨʯʝʥʠʷ ʠ ʪʦʣʴʢʦ 

ʢʘʨʘʥʜʘʰʦʤ. 

4. ʇʦʨʷʜʦʢ ʧʦʜʩʪʘʥʦʚʢʠ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦʨʷʜʢʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ 

ʬʦʨʤʫʣʝ ʙʫʢʚʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʵʪʠʭ ʚʝʣʠʯʠʥ. 

5. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʨʠʤʝʥʷʪʴ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʝʜʠʥʠʮ (ʉʀ), ʘ ʪʘʢʞʝ ʢʨʘʪʥʳʝ ʠ 

ʜʦʣʴʥʳʝ ʦʪ ʥʠʭ. 

6. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʦʙʱʝʪʝʭʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʩʪʘʥʜʘʨʪʥʳʝ 

ʩʠʤʚʦʣʳ. 

7. ʊʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʩʝʭ ʚʳʯʠʩʣʝʥʠʡ, ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ 

ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʧʦʜʩʪʘʚʣʝʥʥʳʭ ʚ ʬʦʨʤʫʣʫ ʟʥʘʯʝʥʠʡ. 

ɺʘʨʠʘʥʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ ʩʪʫʜʝʥʪʘ ʧʦ ʩʧʠʩʢʫ ʚ 

ʞʫʨʥʘʣʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

 

 

 



2 

ʆʎɽʅʀɺɸʅʀɽ ʉɸʄʆʉʊʆʗʊɽʃʔʅʓʍ ʈɸɹʆʊ ʉʊʋɼɽʅʊʆɺ 

ʆʮʝʥʢʘ ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ 

ç5è ʦʪʣʠʯʥʦ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʣʥʦʩʪʴʶ ʙʝʟ ʦʰʠʙʦʢ ʠ ʥʝʜʦʯʝʪʦʚ 

ç4è ʭʦʨʦʰʦ 
ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦʣʥʦʩʪʴʶ, ʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʥʝʡ 

ʙʦʣʝʝ 1 ʥʝʛʨʫʙʦʡ ʦʰʠʙʢʠ ʠ 1 ʥʝʜʦʯʝʪʘ ʠʣʠ 3 ʥʝʜʦʯʝʪʦʚ 

ç3è 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 2\3 ʚʩʝʛʦ ʦʙʲʝʤʘ; ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ 

ʧʦʣʥʦʩʪʴʶ, ʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʥʝʡ ʙʦʣʝʝ 1 ʛʨʫʙʦʡ ʦʰʠʙʢʠ 

2 ʥʝʜʦʯʝʪʦʚ, ʠʣʠ 1 ʛʨʫʙʦʡ ʦʰʠʙʢʠ ʠ 1 ʥʝʛʨʫʙʦʡ ʦʰʠʙʢʠ, 

ʠʣʠ 3 ʥʝʛʨʫʙʳʝ ʦʰʠʙʢʠ, ʠʣʠ 4 ʥʝʜʦʯʝʪʘ 

ç2è 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʨʘʙʦʪʘ ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʝʥʘ ʤʝʥʝʝ ʯʝʤ ʥʘ 2\3 ʚʩʝʛʦ 

ʦʙʲʝʤʘ ʠʣʠ ʯʠʩʣʦ ʦʰʠʙʦʢ ʠ ʥʝʜʦʯʝʪʦʚ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʫ 

ʜʣʷ ʦʮʝʥʢʠ ç3è 

 

ʇɽʈɽʏɽʅʔ ʆʐʀɹʆʂ 

ɻʨʫʙʳʝ ʦʰʠʙʢʠ: 

1. ʅʝʟʥʘʥʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʟʘʢʦʥʦʚ, ʧʨʘʚʠʣ, ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ, 

ʬʦʨʤʫʣ, ʦʙʱʝʧʨʠʥʷʪʳʭ ʩʠʤʚʦʣʦʚ ʦʙʦʟʥʘʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʝʜʠʥʠʮ ʠʭ ʠʟʤʝʨʝʥʠʷ. 

2. ʅʝʫʤʝʥʠʝ ʚʳʜʝʣʷʪʴ ʚ ʦʪʚʝʪʝ ʛʣʘʚʥʦʝ. 

3. ʅʝʫʤʝʥʠʝ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ; ʥʝʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚʦʧʨʦʩʳ 

ʟʘʜʘʯʠ ʠʣʠ ʥʝʚʝʨʥʳʝ ʦʙʲʷʩʥʝʥʠʷ ʭʦʜʘ ʝʝ ʨʝʰʝʥʠʷ; ʥʝʟʥʘʥʠʝ ʧʨʠʝʤʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 

ʘʥʘʣʦʛʠʯʥʳʭ ʨʘʥʝʝ ʨʝʰʝʥʥʳʭ ʥʘ ʟʘʥʷʪʠʷʭ. 

4. ʅʝʫʤʝʥʠʝ ʯʠʪʘʪʴ ʠ ʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ. 

ʅʝʛʨʫʙʳʝ ʦʰʠʙʢʠ: 

1. ʅʝʪʦʯʥʦʩʪʠ ʬʦʨʤʫʣʠʨʦʚʦʢ, ʦʧʨʝʜʝʣʝʥʠʡ, ʧʦʥʷʪʠʡ, ʟʘʢʦʥʦʚ, ʪʝʦʨʠʡ, ʚʳʟʚʘʥʥʳʝ ʥʝʧʦʣʥʦʪʦʡ 

ʦʭʚʘʪʘ ʦʩʥʦʚʥʳʭ ʧʨʠʟʥʘʢʦʚ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʧʦʥʷʪʠʷ. 

2. ʆʰʠʙʢʠ ʚ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʭʝʤʘʭ; ʥʝʪʦʯʥʦʩʪʠ ʯʝʨʪʝʞʝʡ, 

ʛʨʘʬʠʢʦʚ ʠ ʩʭʝʤ. 

3. ʇʨʦʧʫʩʢ ʠʣʠ ʥʝʪʦʯʥʦʝ ʥʘʧʠʩʘʥʠʝ ʥʘʠʤʝʥʦʚʘʥʠʡ ʝʜʠʥʠʮ ʪʝʭʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. 

4. ʅʝʨʘʮʠʦʥʘʣʴʥʳʡ ʚʳʙʦʨ ʭʦʜʘ ʨʝʰʝʥʠʷ. 

ʅʝʜʦʯʝʪʳ: 

1. ʅʝʨʘʮʠʦʥʘʣʴʥʳʝ ʟʘʧʠʩʠ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ, ʥʝʨʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠʝʤʳ ʚʳʯʠʩʣʝʥʠʡ, 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʨʝʰʝʥʠʡ ʟʘʜʘʯ. 

2. ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʚ ʚʳʯʠʩʣʝʥʠʷʭ ʛʨʫʙʦ ʠʩʢʘʞʘʶʱʠʝ ʨʝʘʣʴʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ. 

3. ʅʝʙʨʝʞʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʠʩʝʡ, ʯʝʨʪʝʞʝʡ, ʩʭʝʤ ʠ ʛʨʘʬʠʢʦʚ. 

4. ʆʨʬʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʧʫʥʢʪʫʘʮʠʦʥʥʳʝ ʦʰʠʙʢʠ. 
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ʉʊɸʊʀʂɸ 

ʇʃʆʉʂɸʗ ʉʀʉʊɽʄɸ ʉʍʆɼʗʑʀʍʉʗ ʉʀʃ 

 

1. ɿʘʜʘʥʠʝ ˉ1 

ʇʨʠ ʧʦʤʦʱʠ ʩʪʝʨʞʥʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ɸɺʉ (ʚ ʪʦʯʢʘʭɸ, ɺ ʠ ʉ ʩʦʝʜʠʥʝʥʠʷ ʰʘʨʥʠʨʥʳʝ) 

ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʜʚʘ ʛʨʫʟʘ. ʆʧʨʝʜʝʣʠʪʴ ʨʝʘʢʮʠʠ ʩʪʝʨʞʥʝʡ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʛʨʫʟʳ. 

ʄʘʩʩʦʡ ʩʪʝʨʞʥʝʡ ʧʨʝʥʝʙʨʝʯʴ (ʨʠʩ. 1). 

ɼʘʥʥʳʝ ʜʣʷ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ ʚʟʷʪʴ ʠʟ ʪʘʙʣʠʮʳ 1. 

  

ʈʠʩ. 1.ʉʭʝʤʳ ʢ ʟʘʜʘʥʠʶˉ1 

 

ʊʘʙʣʠʮʘ 1 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ 

Ŭ 

ʛʨʘʜ 

80 60 75 65 95 
G1 G2 

ɓ 45 55 65 40 30 
ʢʅ 

ˉ
 
ʚ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
ʘ

 

ʠ
 
ʜ
ʘ
ʥ
ʥ
ʳ
ʝ
 
ʢ
 
ʟ
ʘ
ʜ
ʘ
ʯ
ʝ

 01 02 03 04 05 40 50 

06 07 08 09 10 30 80 

11 12 13 14 15 60 40 

16 17 18 19 20 20 50 

21 22 23 24 25 50 80 

26 27 28 29 30 80 40 

31 32 33 34 35 40 20 

 

ʇʨʝʞʜʝ, ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ ˉ1 ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʨʘʟʜʝʣ çʇʣʦʩʢʘʷ 

ʩʠʩʪʝʤʘ ʩʭʦʜʷʱʠʭ ʩʠʣè. 

 

2. ʎʝʣʴ ʟʘʜʘʥʠʷ 

2.1 ʅʘʫʯʠʪʴʩʷ ʨʘʩʩʪʘʚʣʷʪʴ ʘʢʪʠʚʥʳʝ ʠ ʨʝʘʢʪʠʚʥʳʝ ʩʠʣʳ. 

2.2 ʅʘʫʯʠʪʴʩʷ ʩʦʩʪʘʚʣʷʪʴ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ. 

2.3 ʅʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʫʩʠʣʠʝ ʚ ʩʪʝʨʞʥʷʭ ʩʠʩʪʝʤʳ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ. 

 

3. ʇʦʚʪʦʨʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

3.1 ʂʘʢʠʝ ʩʠʣʳ  ʦʙʨʘʟʫʶʪ ʧʣʦʩʢʫʶ ʩʠʩʪʝʤʫ ʩʭʦʜʷʱʠʭʩʷ ʩʠʣ? 
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3.2 ʏʪʦ ʪʘʢʦʝ ʩʠʣʦʚʦʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ? 

3.3 ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʳ? 

3.4 ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ ʨʘʚʥʦʚʝʩʠʷ ʧʣʦʩʢʦʡ ʩʠʩʪʝʤʳ ʩʭʦʜʷʱʠʭʩʷ ʩʠʣ. 

3.5 ʂʘʢʠʝ ʫʨʘʚʥʝʥʠʷ ʠ ʩʢʦʣʴʢʦ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʜʣʷ ʫʨʘʚʥʦʚʝʰʝʥʥʦʡ ʧʣʦʩʢʦʡ ʩʠʩʪʝʤʳ 

ʩʭʦʜʷʱʠʭʩʷ ʩʠʣ? 

 

4. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ 

4.1 ɺʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ, ʟʘʧʠʩʘʪʴ, ʯʪʦ ʜʘʥʦ, ʠ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ. 

4.2 ʉʦʩʪʘʚʠʪʴ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ. 

4.3 ʉʦʩʪʘʚʠʪʴ ʠ ʨʝʰʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʜʚʘ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ. 

4.4 ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʡ ʭʦʪʷ ʙʳ ʦʜʥʦ ʥʝʠʟʚʝʩʪʥʦʝ ʧʦʣʫʯʠʣʦʩʴ ʩʦ ʟʥʘʢʦʤ ç-è 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʷʩʥʠʪʴ. 

4.5 ʅʘʧʠʩʘʪʴ ʦʪʚʝʪ. 

4.6 ɽʩʣʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʧʦʷʚʠʣʠʩʴ ʟʘʪʨʫʜʥʝʥʠʷ ï ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ 

ʤʘʪʝʨʠʘʣ ʪʝʤʳ ʥʝ ʫʩʚʦʝʥ. 

 

5. ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʷ ˉ1 

ʇʨʠ ʧʦʤʦʱʠ ʩʪʝʨʞʥʝʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ɸɺʉ (ʚ ʪʦʯʢʘʭɸ, ɺ ʠ ʉ ʩʦʝʜʠʥʝʥʠʷ ʰʘʨʥʠʨʥʳʝ) 

ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ ʜʚʘ ʛʨʫʟʘ. ʆʧʨʝʜʝʣʠʪʴ ʨʝʘʢʮʠʠ ʩʪʝʨʞʥʝʡ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʛʨʫʟʳ. 

ʄʘʩʩʦʡ ʩʪʝʨʞʥʝʡ ʧʨʝʥʝʙʨʝʯʴ (ʨʠʩ. 2). 

ɼɸʅʆ:G1=80 ʢʅ; G2=60 ʢʅ. 

ʅɸʁʊʀ: RA ,  RC .  

 

ʈɽʐɽʅʀɽ: 

1.  ʈʘʩʩʤʘʪʨʠʚʘʝʤ ʨʘʚʥʦʚʝʩʠʝ ʰʘʨʥʠʨʘ ɺ. 

2. ʆʩʚʦʙʦʞʜʘʝʤ ʰʘʨʥʠʨɺ ʦʪ ʩʚʷʟʝʡ ʠ ʠʟʦʙʨʘʞʘʝʤ ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʥʝʛʦ ʘʢʪʠʚʥʳʝ ʩʠʣʳ ʠ 

ʨʝʘʢʮʠʠ ʩʚʷʟʝʡ. 

3.  ɺʳʙʠʨʘʝʤ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ. 3) ʠ ʩʦʩʪʘʚʣʷʝʤ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʜʣʷ ʩʠʩʪʝʤʳ ʩʠʣ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʰʘʨʥʠʨɺ: 

 

 

ʈʝʰʠʤ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ Rɸ ʠ Rʉ: 

ʠʟ 2-ʛʦ ʫʨʘʚʥʝʥʠʷ: 

  

ʈʠʩ. 2.ʉʭʝʤʘ ʢ ʟʘʜʘʥʠʶ ˉ1 ʈʠʩ. 3.ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ 
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ʇʦʜʩʪʘʚʠʤ ʥʘʡʜʝʥʥʦʝ ʟʥʘʯʝʥʠʝ Rʉ ʚ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ: 

. 

ɿʥʘʢ ç-è ʚ ʨʝʘʢʮʠʠ Rɸ ʧʦʣʫʯʠʣʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʘʢʮʠʠ ʙʳʣʦ ʚʳʙʨʘʥʦ ʦʰʠʙʦʯʥʦ. 

4. ʈʝʰʠʪʴ ʟʘʜʘʯʫ ʠ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʤʦʞʥʦ ʛʨʘʬʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ (ʨʠʩ. 4).  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʣʦʚʦʛʦ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ ʚʳʙʠʨʘʝʤ ʤʘʩʰʪʘʙ

ʢʅʩʤ
F

10:1 .  

ʀʟ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠɺʩʪʨʦʠʤ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 

 ɺD=G1 ;DC=G2 .  

 ʀʟ ʪʦʯʝʢɺ ʠ ʉ ʧʨʦʚʦʜʠʤ ʧʨʷʤʳʝ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷʤ ʩʪʝʨʞʥʝʡ 

ɸ ʠ ʉ. ʕʪʠ ʧʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʝ ɸ ʪʘʢ, ʯʪʦCA=RC ,  AB=RA .  

ʆʪʩʶʜʘ RC=CA,Ā F=4,4Ā1=44 ʢʅ; RA =AB ,Ā F =1,4Ā1=14 ʢH. 

ʆʊɺɽʊ:  RA=-14 ʢH;  RC=44 ʢH. 

 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʩʧʦʩʦʙ 
                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

                                     

 
ʈʠʩ. 

4.ɻʨʘʬʠʯʝʩʢʠʡ 

ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ 
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ʇʃʆʉʂɸʗ ʉʀʉʊɽʄɸ ʇʈʆʀɿɺʆʃʔʅʆ ʈɸʉʇʆʃʆɾɽʅʅʓʍ ʉʀʃ 

 

1. ɿʘʜʘʥʠʝ ˉ 2 

ɼʣʷ ʜʚʫʭʦʧʦʨʥʦʡ ʙʘʣʢʠ, ʥʘʛʨʫʞʝʥʥʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʩʠʣʘʤʠ F1, F2 ʠ ʧʘʨʦʡ ʩʠʣ ʩ 

ʤʦʤʝʥʪʦʤ ʄ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʢʮʠʠ ʦʧʦʨ (ʨʠʩ. 5). ɼʘʥʥʳʝ ʜʣʷ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ ʚʟʷʪʴ ʠʟ ʪʘʙʣʠʮʳ 2. 

  

ʈʠʩ. 5.ʉʭʝʤʳ ʢ ʟʘʜʘʥʠʶ ˉ2 

 

ʊʘʙʣʠʮʘ 2 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ 

ʄ
 

ʢʅĀʤ
 

20 -25 30 -10 15 
F1 F2 

(a+b+c) ʩʤ 130 100 120 140 150 

b, c ʩʤ 30 20 36 40 10 ʢʅ 

ˉ
 
ʚ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
ʘ

 

ʠ
 
ʜ
ʘ
ʥ
ʥ
ʳ
ʝ
 
ʢ
 
ʟ
ʘ
ʜ
ʘ
ʯ
ʝ

 01 02 03 04 05 40 -10 

06 07 08 09 10 -20 42 

11 12 13 14 15 18 -25 

16 17 18 19 20 -30 16 

21 22 23 24 25 12 -45 

26 27 28 29 30 -25 28 

31 32 33 34 35 -10 -0,4 

 

ʇʨʝʞʜʝ, ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ ˉ2 ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʪʝʤʫ çʇʣʦʩʢʘʷ 

ʩʠʩʪʝʤʘ ʧʨʦʠʟʚʦʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʠʣè. 

 

2. ʎʝʣʴ ʟʘʜʘʥʠʷ 

ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʦʧʦʨ ʙʘʣʦʢ, ʩʦʩʪʘʚʠʪʴ ʨʘʩʯʝʪʥʳʝ ʩʭʝʤʳ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʨʝʘʢʮʠʠ ʠʭ ʦʧʦʨ. 

3. ʇʦʚʪʦʨʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

3.1 ʉʢʦʣʴʢʦ ʨʝʘʢʮʠʡ ʠ ʢʘʢʠʝ ʜʘʶʪ ʰʘʨʥʠʨʥʦ-ʧʦʜʚʠʞʥʘʷ ʠ ʰʘʨʥʠʨʥʦ-ʥʝʧʦʜʚʠʞʥʘʷ ʦʧʦʨʳ? 

3.2 ʉʢʦʣʴʢʦ ʨʝʘʢʮʠʡ ʠ ʢʘʢʠʝ ʜʘʝʪ ʞʝʩʪʢʘʷ ʟʘʜʝʣʢʘ (ʟʘʱʝʤʣʝʥʠʝ)? 

3.3 ʉʢʦʣʴʢʦ ʥʝʟʘʚʠʩʠʤʳʭ ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʜʣʷ ʧʣʦʩʢʦʡ ʩʠʩʪʝʤʳ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʣ? 

3.4 ʏʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʩʦʣʴʥʘʷ ʙʘʣʢʘ? 

 

4. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ 

4.1 ɺʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ, ʟʘʧʠʩʘʪʴ, ʯʪʦ ʜʘʥʦ ʠ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ. 

4.2 ʈʘʩʩʪʘʚʠʪʴ ʚʩʝ ʘʢʪʠʚʥʳʝ ʠ ʨʝʘʢʪʠʚʥʳʝ ʩʠʣʳ. 

4.3 ʉʦʩʪʘʚʠʪʴ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ. 

4.4 ʉʦʩʪʘʚʠʪʴ ʠ ʨʝʰʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʪʨʠ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ (ʜʣʷ ʩʠʩʪʝʤʳ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʣ ï ʜʚʘ ʫʨʘʚʥʝʥʠʷ). 
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4.5 ʉʜʝʣʘʪʴ ʧʨʦʚʝʨʢʫ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ. ɽʩʣʠ ʚ ʫʨʘʚʥʝʥʠʠ ʧʨʦʚʝʨʢʠ ʥʝ ʧʦʣʫʯʘʝʪʩʷ ç0è, 

ʪʦ ʤʦʞʝʪ ʙʳʪʴ ʜʚʘ ʦʙʲʷʩʥʝʥʠʷ: 

ʘ. ʚ ʧʨʦʚʝʨʢʝ ʧʦʣʫʯʘʝʪʩʷ ʯʠʩʣʦ > 1 ï ʠʱʠʪʝ ʦʰʠʙʢʠ ʚ ʩʦʩʪʘʚʣʝʥʠʠ ʠ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ 

ʨʘʚʥʦʚʝʩʠʷ; 

ʙ. ʚ ʧʨʦʚʝʨʢʝ ʧʦʣʫʯʘʝʪʩʷ ʯʠʩʣʦ < 1 ï ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʨʝʘʢʮʠʡ ʦʧʦʨ 

ʦʢʨʫʛʣʷʣʠʩʴ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʦʙʲʷʩʥʝʥʠʝ. 

4.6 ʅʘʧʠʩʘʪʴ ʦʪʚʝʪ. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʥʝʠʟʚʝʩʪʥʦʝ ʧʦʣʫʯʠʣʦʩʴ ʩʦ ʟʥʘʢʦʤ ç-è - ʪʨʝʙʫʝʪʩʷ 

ʦʙʲʷʩʥʝʥʠʝ. 

 

5. ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʷ ˉ2 

ɼʣʷ ʜʚʫʭʦʧʦʨʥʦʡ ʙʘʣʢʠ, ʥʘʛʨʫʞʝʥʥʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʩʠʣʘʤʠ F1, F2 ʠ ʧʘʨʦʡ ʩʠʣ ʩ 

ʤʦʤʝʥʪʦʤ ʄ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʢʮʠʠ ʦʧʦʨ ʙʘʣʢʠ (ʨʠʩ. 6-ʘ). 

ɼɸʅʆ:F1  =15 ʢʅ; F2  =4 ʢʅ; ʄ=2 ʢʅĀʤ. 

ʅɸʁʊʀ: RA ,  Rɺ.  

 

ʈɽʐɽʅʀɽ: 

1. ʀʟʦʙʨʘʟʠʤ ʙʘʣʢʫ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʥʝʝ ʥʘʛʨʫʟʢʘʤʠ. ʉʪʨʦʠʤ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ ʙʘʣʢʠ (ʨʠʩ. 

6-ʙ). 

 

ʈʠʩ. 6. ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʘʢʮʠʡ ʦʧʦʨ ʙʘʣʢʠ 

 

2. ʉʦʩʪʘʚʣʷʝʤ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʠ ʦʧʨʝʜʝʣʷʝʤ ʥʝʠʟʚʝʩʪʥʳʝ ʨʝʘʢʮʠʠ ʦʧʦʨ: 

 

 

3. ʈʝʰʠʤ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ: 

ʠʟ 1-ʛʦ ʫʨʘʚʥʝʥʠʷ: 

 

ʠʟ 2-ʛʦ ʫʨʘʚʥʝʥʠʷ: 

 

ʇʨʦʚʝʨʢʘ: 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʠʤʝʥʠʤ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʧʨʠ ʨʝʰʝʥʠʠ: 

0 

0 = 0, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʦʨʥʳʝ ʨʝʘʢʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʘʚʠʣʴʥʦ. 

ʆʊɺɽʊ: RA =-15,5 ʢʅ;RB =-3,5 ʢʅ. 
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ʎɽʅʊʈ ʊʗɾɽʉʊʀ 

 

1. ɿʘʜʘʥʠʝ ˉ3 

ɼʣʷ ʟʘʜʘʥʥʦʡ ʧʣʦʩʢʦʡ ʦʜʥʦʨʦʜʥʦʡ ʧʣʘʩʪʠʥʳ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ (ʨʠʩ. 

7). ɼʘʥʥʳʝ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ ʚʟʷʪʴ ʠʟ ʪʘʙʣʠʮʳ 3. 

 

 

ʈʠʩ. 7.ʉʭʝʤʳ ʢ ʟʘʜʘʥʠʶ ˉ3 

 

ʊʘʙʣʠʮʘ 3 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ 

ɺ, ʤʤ 100 110 120 130 140 
r ʅ h 

b, ʤʤ 60 74 82 70 100 
ʤʤ 

ˉ
 
ʚ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
ʘ

 

ʠ
 
ʜ
ʘ
ʥ
ʥ
ʳ
ʝ
 
ʢ
 
ʟ
ʘ
ʜ
ʘ
ʯ
ʝ

 

01 02 03 04 05 20 180 50 

06 07 08 09 10 18 190 60 

11 12 13 14 15 16 170 70 

16 17 18 19 20 14 160 80 

21 22 23 24 25 12 175 85 

26 27 28 29 30 15 185 45 

31 32 33 34 35 10 165 55 

 

2. ʎʝʣʴ ʟʘʜʘʥʠʷ 

2.1 ʇʨʦʚʝʨʠʪʴ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʪʝʤʳ çʎʝʥʪʨ ʪʷʞʝʩʪʠè. 

2.2 ʅʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʣʦʩʢʠʭ ʬʠʛʫʨ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ. 

 

3. ʇʦʚʪʦʨʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

3.1 ʄʦʞʥʦ ʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʠʣʫ ʪʷʞʝʩʪʠ ʢʘʢ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʫʶ  ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʣ? 

3.2 ʄʦʞʝʪ ʣʠ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʚʥʝ ʩʘʤʦʛʦ ʪʝʣʘ? 

3.3 ʂʘʢ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʦʧʳʪʥʳʤ ʧʫʪʝʤ? 

3.4 ʂʘʢ ʥʝʦʙʭʦʜʠʤʦ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʟʙʠʝʥʠʝ ʧʣʘʩʪʠʥʳ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʥʘ 

ʧʨʦʩʪʳʝ ʬʠʛʫʨʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʚʩʝʡ ʧʣʘʩʪʠʥʳ? 

3.5 ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʤʝʪʦʜ ʩʠʤʤʝʪʨʠʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ? 
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4. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ 

4.1 ɺʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ, ʥʘʨʠʩʦʚʘʪʴ ʵʩʢʠʟ ʬʠʛʫʨʳ ʩ ʟʘʜʘʥʥʳʤʠ ʨʘʟʤʝʨʘʤʠ 

ʠ ʟʘʧʠʩʘʪʴ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ. 

4.2 ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʩʧʦʩʦʙʦʤ ʨʘʟʙʠʝʥʠʷ (ʜʦʩʪʨʘʠʚʘʥʠʷ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʪʘʢʦʚʘ: 

- ʧʨʠʣʦʞʠʪʴ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ; 

- ʨʘʟʙʠʪʴ (ʜʦʩʪʨʦʠʪʴ) ʬʠʛʫʨʫ ʥʘ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʧʨʦʩʪʝʡʰʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ; 

- ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʢʘʞʜʦʡ ʧʨʦʩʪʝʡʰʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ 

(ʛʨʘʬʠʯʝʩʢʠ); 

- ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʢʘʞʜʦʡ ʧʨʦʩʪʝʡʰʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ, 

ʩʯʠʪʘʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʭ1, ʫ1; ʭ2, ʫ2éʭn, yn; 

- ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʢʘʞʜʦʡ ʧʨʦʩʪʝʡʰʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ 

ɸ1, ɸ2éɸn; 

- ʚʳʯʠʩʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʚʩʝʡ ʬʠʛʫʨʳ ʧʦ ʬʦʨʤʫʣʘʤ: 

  

- ʧʦ ʥʘʡʜʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʧʦʢʘʟʘʪʴ ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʥʘ ʬʠʛʫʨʝ. 

 

5. ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ˉ3 

ɼʣʷ ʟʘʜʘʥʥʦʡ ʧʣʦʩʢʦʡ ʦʜʥʦʨʦʜʥʦʡ ʧʣʘʩʪʠʥʳ (ʨʠʩ. 8) ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ 

ʪʷʞʝʩʪʠ. 

ɼɸʅʆ: ɺ=180 ʤʤ; b=140 ʤʤ; r=10 ʤʤ; ʅ=160 ʤʤ; h=100 ʤʤ. 

ʅɸʁʊʀ:ʉ(ʭʉ;  ʫʉ) .  

 

ʈʠʩ. 8. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʧʣʦʩʢʦʡ ʦʜʥʦʨʦʜʥʦʡ ʧʣʘʩʪʠʥʳ 

 

ʈɽʐɽʅʀɽ: 

1. ʈʘʟʙʠʚʘʝʤ ʩʣʦʞʥʦʝ ʩʝʯʝʥʠʝ ʧʣʘʩʪʠʥʳ ʥʘ 3 ʧʨʦʩʪʳʭ ʩʝʯʝʥʠʷ: ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʢʨʫʛ, 

ʪʨʝʫʛʦʣʴʥʠʢ. 

2. ʆʧʨʝʜʝʣʷʝʤ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʩʪʳʭ ʩʝʯʝʥʠʡ: 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ: 180160;  

ɸ1=180Ā160=28800 ʤʤ
2  
=288 ʩʤ

2
;  

ʉ1(9; 8). 
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ʢʨʫʛ: 

ɸ2=ˊR
2
=3,14Ā10

2
=314 ʤʤ

2
=3,14ʩʤ

2
;  

ʉ2(1,5; 14). 

ʪʨʝʫʛʦʣʴʥʠʢ: 

ɸ3=100Ā40/2=2000 ʤʤ
2
=20 ʩʤ

2
;  

ʉ3  (16; 3,3). 

3. ʆʧʨʝʜʝʣʷʝʤ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʩʣʦʞʥʦʛʦ ʩʝʯʝʥʠʷ ʧʣʘʩʪʠʥʳ: 

 

 

ʆʊɺɽʊ:xʉ=8,6 ʩʤ; yC=8,3 ʩʤ. 
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ʂʀʅɽʄɸʊʀʂɸ 

ʆʇʈɽɼɽʃɽʅʀɽ ʇɸʈɸʄɽʊʈʆɺ ɼɺʀɾɽʅʀʗ ʊʆʏʂʀ 

 

1. ɿʘʜʘʥʠʝ ˉ4 

ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʧʦ ʢʨʫʛʣʦʤʫ ʘʨʦʯʥʦʤʫ ʤʦʩʪʫ ʨʘʜʠʫʩʘ r (ʨʠʩ. 9) ʩʦʛʣʘʩʥʦ 

ʫʨʘʚʥʝʥʠʶS=ɸt
3
+ɺt

2
+ʉt+D (Sï[ʤ], tï[ʩ]). ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʧʝʨʝʤʝʱʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʠ 

ʢʘʩʘʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʜʣʷ ʧʝʨʚʳʭ ʧʷʪʠ ʩʝʢʫʥʜ ʜʚʠʞʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʦʩʪʨʦʝʥʥʳʭ 

ʛʨʘʬʠʢʦʚ ʫʢʘʟʘʪʴ: ʫʯʘʩʪʢʠ ʫʩʢʦʨʝʥʥʦʛʦ ʠ ʟʘʤʝʜʣʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɼʘʥʥʳʝ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ ʚʟʷʪʴ ʠʟ ʪʘʙʣʠʮʳ 4. 

 
ʈʠʩ. 9. ʉʭʝʤʘ ʢ ʟʘʜʘʥʠʶ ˉ4 

 

ʊʘʙʣʠʮʘ 4 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ 

ɸ
 

0,2 0,5 0,3 0,1 0,4 

ɺ D C 3 -1 2 -4 5 

r, ʤ 30 20 60 40 10 

ˉ
 
ʚ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
ʘ
 
ʠ
 

 

ʜ
ʘ
ʥ
ʥ
ʳ
ʝ
 
ʜ
ʣ
ʷ
 
ʟ
ʘ
ʜ
ʘ
ʯ
ʠ

 01 02 03 04 05 -4 10 

06 07 08 09 10 2 12 

11 12 13 14 15 -8 14 

16 17 23 24 20 -6 16 

21 22 18 19 25 2 -5 

26 27 28 29 30 3 -1 

31 32 33 34 35 -1 8 

 

2. ʎʝʣʴ ʟʘʜʘʥʠʷ 

2.1 ʇʨʦʚʝʨʠʪʴ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʪʝʤʳ çʂʠʥʝʤʘʪʠʢʘ ʪʦʯʢʠ. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ 

ʧʫʪʠ, ʩʢʦʨʦʩʪʠ, ʫʩʢʦʨʝʥʠʷè. 

2.2 ʅʘʫʯʠʪʴʩʷ ʩʪʨʦʠʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʛʨʘʬʠʢʠ. 

 

3. ʇʦʚʪʦʨʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

3.1 ʏʪʦ ʪʘʢʦʝ çʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠè ʠ ʢʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʥ ʟʘʜʘʝʪʩʷ? 

3.2 ʏʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʦʨʤʘʣʴʥʦʝ ʠ ʢʘʩʘʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʠ ʢʘʢ ʠʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ? 

3.3 ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʪʦʯʢʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ? 

3.4 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʧʝʨʝʤʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʠ ʢʘʢʠʝ ʚʠʜʳ ʝʛʦ ʩʫʱʝʩʪʚʫʶʪ? 

3.5 ʏʪʦ ʪʘʢʦʝ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʪʦʯʢʠ ʠ ʢʘʢ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ? 

 

4. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ 

4.1 ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʟʘʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ 

ʩʢʦʨʦʩʪʠ 
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ʩʤ
dt

dS
/,  

4.2 ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʫʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʥʘʯʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʛʦ 

ʫʩʢʦʨʝʥʠʷ: 

2/, ʩʤ
dt

d
a

t  

4.3 ʉʦʩʪʘʚʠʪʴ ʩʚʦʙʦʜʥʫʶ ʪʘʙʣʠʮʫ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ S, ɡ,atʧʨʠ ʟʥʘʯʝʥʠʷʭ ʚʨʝʤʝʥʠ t ʦʪ 0 ʜʦ 5 

ʩ. 

4.4 ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ S, ɡ,atʚʳʙʨʘʚ ʤʘʩʰʪʘʙʳ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʦʩʷʤ ʦʨʜʠʥʘʪ, ʘ ʪʘʢʞʝ 

ʦʜʠʥʘʢʦʚʦʡ ʜʣʷ ʚʩʝʭ ʛʨʘʬʠʢʦʚ ʤʘʩʰʪʘʙ ʚʨʝʤʝʥʠ ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ. 

 

5. ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ˉ4 

ɸʚʪʦʤʦʙʠʣʴ ʜʚʠʞʝʪʩʷ ʧʦ ʢʨʫʛʣʦʤʫ ʘʨʦʯʥʦʤʫ ʤʦʩʪʫ ʨʘʜʠʫʩʘ r=50 ʤ ʩʦʛʣʘʩʥʦ 

ʫʨʘʚʥʝʥʠʶS=0,2t
3
-t

2
+0,6t(Sï[ʤ], tï [ʩ]). ʇʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʧʝʨʝʤʝʱʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʠ 

ʢʘʩʘʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ ʜʣʷ ʧʝʨʚʳʭ ʧʷʪʠ ʩʝʢʫʥʜ ʜʚʠʞʝʥʠʷ.  

ɼɸʅʆ: ɿʘʢʦʥ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷS=0,2t
3
- t

2
+0,6t, t=5 ʩ. 

ʅɸʁʊʀ:ʧʦʩʪʨʦʠʪʴ ʛʨʘʬʠʢʠ ʧʝʨʝʤʝʱʝʥʠʷ, ʩʢʦʨʦʩʪʠ ʠ ʢʘʩʘʪʝʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ. 

 

ʈɽʐɽʅʀɽ: 

1. ʅʘʭʦʜʠʤ ʫʨʘʚʥʝʥʠʷ ʩʢʦʨʦʩʪʠ: 

dt

dS
=(0,2t

3
-t

2
+0,6t)

'
=0,6t

2
-2t+0,6 

ʧʨʠt=0 ʤʠʥ ɡ0=0,6 ʤ/ʩ. 

2. ʅʘʭʦʜʠʤ ʫʨʘʚʥʝʥʠʝ ʫʩʢʦʨʝʥʠʷ 

dt

d
a

t =(0,6t
2
-2t+0,6)

'
=1,2t-2 

ʧʨʠ t=0 ʤʠʥ ʘt= -2 ʤ/ʩ
2
. 

3. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʩʦʩʪʘʚʣʷʝʤ ʩʚʦʜʥʫʶ ʪʘʙʣʠʮʫ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ (ʪʘʙʣʠʮʘ 5). 

ʊʘʙʣʠʮʘ 5 

ɿʥʘʯʝʥʠʷt,ʩ 0 1 2 3 4 5 

S=0,2t
3
-t

2
+0,6t,ʤ 0 -0,2 -1,2 -1,8 -0,8 3 

ɡ=0,6t
2
-2t+0,6, ʤ/ʩ 0,6 -0,8 -1 0 2,2 5,6 

ʘt=1,2t-2, ʤ/ʩ
2
 -2 -0,8 0,4 1,6 2,8 4 

 

4. ʇʦʩʪʨʦʠʤ ʛʨʘʬʠʢʠ S, ɡ, at, ʚʳʙʨʘʚ ʤʘʩʰʪʘʙ. 

ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ S-t 

 
 

 

 

-3

-2

-1

0

1

2

3

4

0 1 2 3 4 5

ʧ
ʝ
ʨ
ʝ
ʤ
ʝ
ʱ
ʝ
ʥ
ʠ
ʝ

ʚʨʝʤʷ
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ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ɡ-t 

 
ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʘt-t 
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0
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2
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4

5

6
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ʩ
ʢ
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ʚʨʝʤʷ
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4

6
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ʚʨʝʤʷ
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ʇʈʆʉʊɽʁʐʀɽ ɼɺʀɾɽʅʀʗ ʊɺɪʈɼʆɻʆ ʊɽʃɸ 

 

1. ɿʘʜʘʥʠʝ ˉ5 

ɺʘʣ ʚʨʘʱʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶű=ɸt
2
+ɺt+ʉ (űï[ʨʘʜ], tï[ʩ]). ʆʧʨʝʜʝʣʠʪʴ ʫʛʣʦʚʫʶ 

ʩʢʦʨʦʩʪʴ, ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ, ʣʠʥʝʡʥʫʶ ʩʢʦʨʦʩʪʴ ʠ ʧʦʣʥʦʝ ʫʩʢʦʨʝʥʠʝ ʚʘʣʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 

1ʩ. ʉʢʦʣʴʢʦ ʦʙʦʨʦʪʦʚ ʩʜʝʣʘʝʪ ʚʘʣ ʟʘ 20 ʩʝʢʫʥʜ? 

ɼʘʥʥʳʝ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ ʚʟʷʪʴ ʠʟ ʪʘʙʣʠʮʳ 6. 

ʊʘʙʣʠʮʘ ˉ6 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ 

ɸ 1,1 1,2 1,3 1,4 1,5 
ɺ C  

d, ʤ 0,1 0,2 0,3 0,4 0,5 

ˉ
 
ʚ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
ʘ
 
ʠ

 

ʜ
ʘ
ʥ
ʥ
ʳ
ʝ
 
ʜ
ʣ
ʷ
 
ʟ
ʘ
ʜ
ʘ
ʯ
ʠ

 01 02 03 04 05 1 1 

06 07 08 09 10 -1 2 

11 12 13 14 15 2 -3 

16 17 23 24 20 -2 -4 

21 22 18 19 25 3 5 

26 27 28 29 30 -3 -6 

31 32 33 34 35 4 7 

 

2. ʎʝʣʴ ʟʘʜʘʥʠʷ 

2.1 ʇʨʦʚʝʨʠʪʴ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʪʝʤʳ çʇʨʦʩʪʝʡʰʠʝ ʜʚʠʞʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘè. 

2.2 ʅʘʫʯʠʪʴʩʷ ʦʧʨʝʜʝʣʷʪʴ ʫʛʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʨʘʱʘʶʱʝʛʦʩʷ ʪʝʣʘ. 

 

3. ʇʦʚʪʦʨʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

3.1 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʚʨʘʱʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ ʪʚʝʨʜʦʛʦ ʪʝʣʘ? 

3.2 ʂʘʢʠʤʠ ʫʛʣʦʚʳʤʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚʨʘʱʘʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʪʚʝʨʜʦʛʦ ʪʝʣʘ? 

3.3 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ ʠ ʨʘʚʥʦʧʝʨʝʤʝʥʥʳʤ ʚʨʘʱʘʪʝʣʴʥʳʤ ʜʚʠʞʝʥʠʝʤ? 

3.4 ʂʘʢʘʷ ʩʚʷʟʴ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʣʠʥʝʡʥʳʤʠ ʠ ʫʛʣʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ? 

3.5 ʂʘʢʘʷ ʩʚʷʟʴ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ɤ, ʩ-1
 ʠ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ n, ʤʠʥ

-1
. 

 

4. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ 

4.1 ɿʘʧʠʩʘʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ, ʯʪʦ ʜʘʥʦ ʠ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʜʣʷ 

ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ. 

4.2 ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʟʘʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʚʘʣʘ ʠ ʚʳʯʠʩʣʠʪʴ ʝʸ ʟʥʘʯʝʥʠʝ ʧʨʠ t = 1ʩ. 

 

4.3 ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʫʨʘʚʥʝʥʠʝ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʚʘʣʘ ʠ ʚʳʯʠʩʣʠʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʧʨʠ t = 1ʩ
2
. 

 

4.4 ʆʧʨʝʜʝʣʠʪʴ ʣʠʥʝʡʥʫʶ ʩʢʦʨʦʩʪʴ 

 

4.5 ʆʧʨʝʜʝʣʠʪʴ ʢʘʩʘʪʝʣʴʥʦʝ ʠ ʥʦʨʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʷ 

 



18 

 

4.6 ʆʧʨʝʜʝʣʠʪʴ ʧʦʣʥʦʝ ʫʩʢʦʨʝʥʠʝ  

 
4.7 ʆʧʨʝʜʝʣʠʪʴ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʚʘʣʘ ű ʟʘ 20ʩ. 

4.8 ʅʘʡʪʠ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚʘʣʘ  

 

 

5. ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ ˉ5 

ɺʘʣ ʜʠʘʤʝʪʨʦʤ 0,2ʤ ʚʨʘʱʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ ű=1,2t
2
 ï t + 9 [ʨʘʜ]. ʆʧʨʝʜʝʣʠʪʴ 

ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ, ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ, ʣʠʥʝʡʥʫʶ ʩʢʦʨʦʩʪʴ, ʧʦʣʥʦʝ ʫʩʢʦʨʝʥʠʝ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

t = 1ʩ. ʉʢʦʣʴʢʦ ʦʙʦʨʦʪʦʚ ʩʜʝʣʘʝʪ ʚʘʣ ʟʘ 15 ʩ? 

ɼɸʅʆ:ű = 1,2t
2
 ï t + 9; d = 0,2ʤ; t = 1ʩ. 

ʅɸʁʊʀ:ɤ, Ů, ɡ,an, aŰ, a, N. 

 

ʈɽʐɽʅʀɽ: 

1. ʆʧʨʝʜʝʣʠʤ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʇʦʜʩʪʘʚʠʚ t = 1ʩ, ʧʦʣʫʯʠʤ 

 

2. ʆʧʨʝʜʝʣʠʤ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ: 

 

ʋʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʦʪ ʚʨʝʤʝʥʠ ʥʝ ʟʘʚʠʩʠʪ ʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. 

5.3 ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

5.4 ʂʘʩʘʪʝʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

5.5 ʅʦʨʤʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

5.6 ʇʦʣʥʦʝ ʫʩʢʦʨʝʥʠʝ ʚʘʣʘ 

 
5.7 ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʚʘʣʘ ʟʘ 15 ʩʝʢʫʥʜ ʚʨʘʱʝʥʠʷ ʙʫʜʝʪ: 

ű = 1,2t
2
 ï t + 9 = 1,2 Ā 15

2
 ï 15 + 9 = 264 ʨʘʜ 

5.8 ʏʠʩʣʦ ʦʙʦʨʦʪʦʚ ʚʘʣʘ ʟʘ 15 ʩʝʢʫʥʜ ʙʫʜʝʪ: 

 

ʆʊɺɽʊ:ɤ=1,4 ʩ
-1

; 

Ů=2,4 ʩ
-2

; 

ɡ=0,24 ʤ/ʩ; 

aŰ=0,24 ʤ/ʩ
2
; 

an=0,154 ʤ/ʩ
2
; 

a=0,29 ʤ/ʩ
2
; 

N=42ʦʙʦʨʦʪʘ. 
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ɼʀʅɸʄʀʂɸ 

ɼɺʀɾɽʅʀɽ ʅɽʉɺʆɹʆɼʅʆʁ ʄɸʊɽʈʀɸʃʔʅʆʁ ʊʆʏʂʀ. 

ʉʀʃɸ ʀʅɽʈʎʀʀ 

 

1. ɿʘʜʘʥʠʝ ˉ6 

ʉ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʤʦʪʦʮʠʢʣʠʩʪ ʜʦʣʞʝʥ ʧʨʦʝʭʘʪʴ ʧʦ ʚʳʧʫʢʣʦʤʫ ʤʦʩʪʫ, ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ 

ʢʦʪʦʨʦʛʦ ʟʘʜʘʥ, ʯʪʦʙʳ ʚ ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʪʦʯʢʝ ʤʦʩʪʘ ʩʠʣʘ ʜʘʚʣʝʥʠʷ ʤʦʪʦʮʠʢʣʠʩʪʘ ʥʘ ʤʦʩʪ ʙʳʣʘ ʚ 

n ʨʘʟ ʤʝʥʴʰʝ ʝʛʦ ʦʙʱʝʡ ʩ ʤʦʪʦʮʠʢʣʠʩʪʦʤ ʩʠʣʳ ʪʷʞʝʩʪʠ. ɼʘʥʥʳʝ ʩʚʦʝʛʦ ʚʘʨʠʘʥʪʘ ʚʟʷʪʴ ʠʟ 

ʪʘʙʣʠʮʳ 7. 

ʊʘʙʣʠʮʘ ˉ7 

ɺʘʨʠʘʥʪʳ ʟʘʜʘʥʠʷ 

r, ʤ 20 21 22 23 24 n 

ˉ
 
ʚ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ
ʘ
 
ʠ

 

ʜ
ʘ
ʥ
ʥ
ʳ
ʝ
 
ʜ
ʣ
ʷ

 ʟ
ʘ
ʜ
ʘ
ʯ
ʠ

 01 02 03 04 05 2 

06 07 08 09 10 3 

11 12 13 14 15 4 

16 17 23 24 20 5 

21 22 18 19 25 6 

26 27 28 29 30 7 

31 32 33 34 35 8 

 

2. ʎʝʣʴ ʟʘʜʘʥʠʷ 

2.1 ʇʨʦʚʝʨʠʪʴ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʪʝʤʳ çɼʚʠʞʝʥʠʝ ʥʝʩʚʦʙʦʜʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦʡ 

ʪʦʯʢʠ. ʉʠʣʳ ʠʥʝʨʮʠʠè. 

2.2 ʅʘʫʯʠʪʴʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʜʠʥʘʤʠʢʠ, ʧʨʠʤʝʥʷʷ ʧʨʠʥʮʠʧ ɼʘʣʘʤʙʝʨʘ (ʢʠʥʝʪʦʩʪʘʪʠʢʠ). 

 

3. ʇʦʚʪʦʨʝʥʠʝ ʧʨʦʡʜʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

3.1 ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʠʣʦʡ ʠʥʝʨʮʠʠ ʠ ʚ ʢʘʢʦʤ ʚʠʜʝ ʜʚʠʞʝʥʠʷ ʦʥʘ ʚʦʟʥʠʢʘʝʪ? 

3.2 ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʥʮʠʧ ɼʘʣʘʤʙʝʨʘ (ʢʠʥʝʪʦʩʪʘʪʠʢʠ)? 

3.3 ʏʪʦ ʪʘʢʦʝ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ ʠ ʢʫʜʘ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ? 

3.4 ʇʦ ʢʘʢʦʡ ʬʦʨʤʫʣʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʷʪʴ ʮʝʥʪʨʦʙʝʞʥʫʶ ʩʠʣʫ? 

3.5 ʂʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʢʘʩʘʪʝʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʠʥʝʨʮʠʠ ʠ ʢʫʜʘ ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ? 

 

4. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ 

4.1 ʅʘʨʠʩʦʚʘʪʴ ʨʠʩʫʥʦʢ ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠʶ, ʟʘʧʠʩʘʪʴ ʯʪʦ ʜʘʥʦ ʠ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ. 

4.2 ʈʘʩʩʪʘʚʠʪʴ ʚʩʝ ʘʢʪʠʚʥʳʝ, ʨʝʘʢʪʠʚʥʳʝ ʩʠʣʳ ʠ ʩʠʣʫ ʠʥʝʨʮʠʠ Fʠʥ. 

4.3 ʇʨʠʣʦʞʠʪʴ ʦʩʴ ʢʦʦʨʜʠʥʘʪ. 

4.4 ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ, ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʚʩʝ ʩʠʣʳ ʥʘ ʦʩʴ. 

4.5 ɺʳʯʠʩʣʠʪʴ ʥʝʠʟʚʝʩʪʥʫʶ ʚʝʣʠʯʠʥʫ Fʠʥ ʠʟ ʫʨʘʚʥʝʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴ  ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ. 

 

5. ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʟʘʜʘʥʠʷ ˉ6 

ʉ ʢʘʢʦʡ ʩʢʦʨʦʩʪʴʶ ʤʦʪʦʮʠʢʣʠʩʪ ʜʦʣʞʝʥ ʧʨʦʝʭʘʪʴ ʧʦ ʚʳʧʫʢʣʦʤʫ ʤʦʩʪʫ, ʨʘʜʠʫʩ ʢʨʠʚʠʟʥʳ 

ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ 25 ʤ, ʯʪʦʙʳ ʚ ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʪʦʯʢʝ ʤʦʩʪʘ ʩʠʣʘ ʜʘʚʣʝʥʠʷ ʤʦʪʦʮʠʢʣʘ ʥʘ ʤʦʩʪ ʙʳʣʘ 

ʚ ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝ ʝʛʦ ʦʙʱʝʡ ʩ ʤʦʪʦʮʠʢʣʦʤ ʩʠʣʳ ʪʷʞʝʩʪʠ? 

ɼɸʅʆ:r = 25 ʤ; R = 
n

F
ʊ  = 

3

mg
, ʅ; n = 3. 

ʅɸʁʊʀ:ɡ. 
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ʈɽʐɽʅʀɽ: 

1. ʉʦʩʪʘʚʠʤ ʨʘʩʯʝʪʥʫʶ ʩʭʝʤʫ (ʨʠʩ. 10), ʥʘ ʢʦʪʦʨʦʡ ʧʦʢʘʞʝʤ ʘʢʪʠʚʥʫʶ ʩʠʣʫ 

( ), ʨʝʘʢʪʠʚʥʫʶ ʩʠʣʫ () ʠ ʩʠʣʫ ʠʥʝʨʮʠʠ (). 

2. ʉʧʨʦʝʢʪʠʨʫʝʤ ʚʩʝ ʩʠʣʳ ʥʘ ʦʩʴ y: 

ɆFny = 0: Fʠʥ + R ï Fʊ = 0. 

3. ʇʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʦʪʦʮʠʢʣʠʩʪʘ, ʘ 

ʦʥʘ ʚʭʦʜʠʪ ʚ ʬʦʨʤʫʣʫ ʮʝʥʪʨʘʣʴʥʦʡ ʩʠʣʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʨʘʟʠʤ Fʠʥ: 

Fʠʥ = Fʊ ï R. 

4. ɺʳʨʘʟʠʤ ʚʩʝ ʚʝʣʠʯʠʥʳ ʯʝʨʝʟ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ: 

 

5. ʉʦʢʨʘʱʘʷ ʥʘ ʚʝʣʠʯʠʥʫ ʤʘʩʩʳ ʧʦʣʫʯʘʝʤ: 

 

6. ʆʧʨʝʜʝʣʠʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ: 

 

 

ʆʊɺɽʊ: ɡ = 12,8 ʤ/ʩ. 

 

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

                                       

 
ʈʠʩ. 10. 

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 
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ʇʈʀʃʆɾɽʅʀʗ 

 

ɿʥʘʯʝʥʠʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʥʝʢʦʪʦʨʳʭ ʫʛʣʦʚ 

ŬÁ sin cos tg ctg 

0 0,0000 1,0000 0,0000 343,8 

5 0,0872 0,9962 0,0875 11,43 

10 0,1736 0,9848 0,1763 5,671 

12 0,2079 0,9781 0,2126 4,7046 

14 0,2419 0,9703 0,2493 4,0108 

15 0,2588 0,9659 0,2679 3,7321 

16 0,2756 0,9613 0,2868 3,4874 

18 0,3090 0,9511 0,3249 3,0777 

20 0,3420 0,9397 0,3640 2,7475 

22 0,3746 0,9272 0,4040 2,4750 

24 0,4067 0,9135 0,4452 2,2460 

25 0,4226 0,9063 0,4663 2,1445 

26 0,4384 0,8988 0,4877 2,0503 

28 0,4695 0,8830 0,5317 1,8807 

30 0,5000 0,8660 0,5774 1,7321 

32 0,5299 0,8481 0,6249 1,6003 

35 0,5736 0,8192 0,7002 1,4282 

36 0,5878 0,8090 0,7265 1,3764 

38 0,6157 0,7880 0,7813 1,2799 

40 0,6428 0,7660 0,8391 1,1918 

42 0,6691 0,7431 0,9004 1,1106 

45 0,7071 0,7071 1,0000 1,0000 

48 0,7431 0,6691 1,1106 0,9004 

50 0,7660 0,6428 1,1918 0,8391 

52 0,7880 0,6157 1,2799 0,7813 

54 0,8090 0,5878 1,3764 0,7265 

55 0,8192 0,5736 1,4281 0,7002 

60 0,8660 0,5000 1,7321 0,5774 

62 0,8830 0,4695 1,8807 0,5317 

65 0,9063 0,4226 2,1445 0,4663 

70 0,9397 0,3420 2,7475 0,3640 

75 0,9659 0,2588 3,7321 0,2679 

80 0,9848 0,1736 5,671 0,1763 

85 0,9962 0,0872 11,43 0,0875 

90 1,0000 0,0000 343,8 0,0000 
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ʆʉʅʆɺʅʓɽ ʆɹʆɿʅɸʏɽʅʀʗ 

ʨʘʟʜʝʣ çʊʝʦʨʝʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘè 

m ï ʤʘʩʩʘ; 

F (Fx, Fy, Fz) ï ʩʠʣʘ (ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ ʧʦ ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ); 

ʄ ï ʤʦʤʝʥʪ ʩʠʣʳ (ʤʦʤʝʥʪ ʧʘʨʳ); 

q ï ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʥʘʛʨʫʟʢʠ; 

R(X, Y, Z) ï ʨʝʘʢʮʠʷ (ʨʝʘʢʪʠʚʥʘʷ ʩʠʣʘ); 

MR ï ʨʝʘʢʪʠʚʥʳʡ ʤʦʤʝʥʪ ʚ ʞʝʩʪʢʦʡʟʘʜʝʣʢʝ; 

T ï ʩʠʣʘ ʥʘʪʷʞʝʥʠʷ ʛʠʙʢʦʡ ʩʚʷʟʠ (ʢʘʥʘʪʘ, ʪʨʦʩʘ, ʨʝʤʥʷ); 

F×ï ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʘʷ ʩʠʣʘ; 

ʄ× ï ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʠʡ ʤʦʤʝʥʪ; 

G, Fʊ ï ʩʠʣʘ ʪʷʞʝʩʪʠ; 

Fʠʥ ï ʩʠʣʘ ʠʥʝʨʮʠʠ; 

ɸ ï ʧʣʦʱʘʜʴ; 

ʉ ï ʮʝʥʪʨ ʪʷʞʝʩʪʠ; 

W ï ʨʘʙʦʪʘ ʩʠʣʳ; 

P ï ʤʦʱʥʦʩʪʴ; 

l(lAB) ï ʜʣʠʥʘ (ʜʣʠʥʘ ʤʝʞʜʫ ʪʦʯʢʘʤʠ A ʠ ɺ); 

tï ʚʨʝʤʷ; 

s ï ʧʝʨʝʤʝʱʝʥʠʝ, ʧʫʪʴ; 

ɡ ï ʩʢʦʨʦʩʪʴ; 

ʘ ï ʫʩʢʦʨʝʥʠʝ; 

an(aŰ) ï ʥʦʨʤʘʣʴʥʦʝ (ʪʘʥʛʝʥʮʠʘʣʴʥʦʝ) ʫʩʢʦʨʝʥʠʝ; 

 ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ; 

 ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ; ʨʘʜ/ʩ 

 ï ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ; 

n ï ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʚʘʣʘ, ʦʙ/ʤʠʥ; 

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʂʇɼ). 

  



25 

ʉʇʀʉʆʂ ʈɽʂʆʄɽʅɼʋɽʄʆʁ ʃʀʊɽʈɸʊʋʈʓ 

 

1. ɸʨʢʫʰʘ ɸ.ʀ. ʊʝʭʥʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ: ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ / 

ɸ.ʀ. ɸʨʢʫʰʘ ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 2002. ï 354 ʩ. 

2. ɸʨʢʫʰʘ ɸ.ʀ. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ / ɸ.ʀ. ɸʨʢʫʰʘ. ï 

ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 2002. ï 354 ʩ. 

3. ɺʝʨʝʠʥʘ ʃ.ʀ. ʊʝʭʥʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ / ʃ.ʀ. ɺʝʨʝʠʥʘ, ʄ.ʄ. ʂʨʘʩʥʦʚ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ 

ʮʝʥʪʨ çɸʢʘʜʝʤʠʷè, 2011. ï 352 ʩ. 

4. ʕʨʜʝʜʠ ɸ.ɸ. ʊʝʭʥʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ: ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ / 

ɸ.ɸ. ʕʨʜʝʜʠ, ʖ.ɸ. ʄʝʜʚʝʜʝʚ, ʅ.ɸ. ʕʨʜʝʜʠ. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1991. ï 304 ʩ. 

 

 


