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ɺʉʊʋʇ 

 

 

ʊʝʦʨʝʪʠʯʥʘ ʤʝʭʘʥʽʢʘ ʻ ʦʜʥʽʻʶ ʟ ʙʘʟʦʚʠʭ ʽʥʞʝʥʝʨʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟ ʷʢʦʾ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʽʚ ʙʘʛʘʪʴʦʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. 

ʄʝʪʦʶ ʥʦʨʤʘʪʠʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʊʝʦʨʝʪʠʯʥʘ ʤʝʭʘʥʽʢʘè ʻ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʚ 

ʛʘʣʫʟʽ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʤʦʜʝʣʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʦʙôʻʢʪʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʙʩʪʨʘʢʮʽʡ ʤʝʭʘʥʽʢʠ, ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʨʽʚʥʦʚʘʛʫ ʽ ʚʟʘʻʤʦʜʽʶ 

ʦʙôʻʢʪʽʚ ʪʘ ʩʠʩʪʝʤ, ʪʘ ʤʝʭʘʥʽʯʥʠʡ ʨʫʭ ʦʙôʻʢʪʽʚ ʽ ʩʠʩʪʝʤ. 

ʄʝʪʘ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ï ʟʘʩʚʦʻʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ, ʧʨʠʥʮʠʧʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦ 

ʩʪʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʝʣʝʤʝʥʪʽʚ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʾʭʥɹʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʪʘ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʧʦʙʫʜʦʚʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ 

ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʯʘʩʪʠʥ ʽʥʞʝʥʝʨʥʠʭ ʦʙôʻʢʪʽʚ, ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʩʠʩʪʝʤ, 

ʧʦʩʪʘʥʦʚʢʠ ʪʘ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. 

 

ʆʏɯʂʋɺɸʅɯ ɼʀʉʎʀʇʃɯʅɸʈʅɯ ʈɽɿʋʃʔʊɸʊʀ ʅɸɺʏɸʅʅʗ 

 

1. ɿʥʘʪʠ ʽ ʨʦʟʫʤʽʪʠ ʟʘʩʘʜʠ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ ʽ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ. 

2. ɿʥʘʪʠ ʽ ʨʦʟʫʤʽʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʦʾ, ʧʨʠʢʣʘʜʥʦʾ 

ʤʝʭʘʥʽʢʠ ʽ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ. 

3. ɿʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ ʜʣʷ ʽʥʞʝʥʝʨʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʛʘʣʫʟʽ ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ ʽ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ. 

4. ɸʥʘʣʽʟʫʚʘʪʠ ʽʥʞʝʥʝʨʥʽ ʦʙôʻʢʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠ 

ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. 

5. ʈʦʟʨʦʙʣʷʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʪʝʭʥʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʛʘʣʫʟʽ 

ʧʨʠʢʣʘʜʥʦʾ ʤʝʭʘʥʽʢʠ ʽ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʜʝʣʽ 

ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. 
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1 ɺʀɿʅɸʏɽʅʅʗ ʈɽɸʂʎɯʁ ʆʇʆʈ ʊɺɽʈɼʆɻʆ ʊɯʃɸ ɿɸ 

ɼʆɺɯʃʔʅʆɰ ʇʃʆʉʂʆɰ ʉʀʉʊɽʄʀ ʉʀʃ (ʊʄ-1) 

ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

 

ʇʣʦʩʢʘ ʜʦʚʽʣʴʥʘ ʩʠʩʪʝʤʘ ʩʠʣ ï ʮʝ ʪʘʢʘ ʩʠʩʪʝʤʘ, ʜʝ ʫʩʽ ʩʠʣʦʚʽ ʬʘʢʪʦʨʠ 

ʜʽʶʪʴ ʫ ʦʜʥʽʡ ʧʣʦʱʠʥʽ. ɺ ʨʘʤʢʘʭ ʮʽʻʾ ʪʝʤʠ ʨʦʟʛʣʷʥʝʤʦ 2 ʪʠʧʠ ʢʦʥʩʪʨʫʢʮʽʡ ï 

ʧʣʦʩʢʘ ʨʘʤʘ ʪʘ ʙʘʣʢʘ. ɹʘʣʢʦʶ ʫʤʦʚʥʦ ʚʚʘʞʘʻʤʦ ʪʘʢʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʫ ʷʢʽʡ 

ʦʜʠʥ ʽʟ ʨʦʟʤʽʨʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʜʚʘ ʽʥʰʠʭ, ʪʦʤʫ ʙʘʣʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ ʣʽʥʽʡʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. ʇʣʦʩʢʘ ʨʘʤʘ ʤʘʻ ʜʚʽ ʨʦʟʤʽʨʥʦʩʪʽ ï ʚʠʩʦʪʫ ʪʘ 

ʜʦʚʞʠʥʫ. ɺ ʟʘʜʘʯʘʭ ʨʦʟʛʣʷʥʝʤʦ ʪʨʠ ʪʠʧʠ ʚôʷʟʝʡ ï ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʫ, 

ʰʘʨʥʽʨʥʦ-ʨʫʭʦʤʫ ʦʧʦʨʠ ʪʘ ʞʦʨʩʪʢʝ ʟʘʪʠʩʥʝʥʥʷ. 

 

ʇʣʘʥ ʪʝʤʠ 1 

1.1 ʊʄ-1, ʧʨʠʢʣʘʜ 1. ɼʚʦʦʧʦʨʥʘ ʙʘʣʢʘ 

1.1.1 ʊʄ-1, ʧʨʠʢʣʘʜ 1. ɼʚʦʦʧʦʨʥʘ ʙʘʣʢʘ ʫ MathCAD 

1.2 ʊʄ-1, ʧʨʠʢʣʘʜ 2. ʂʦʥʩʦʣʴʥʘ ʨʘʤʘ 

1.2.1 ʊʄ-1, ʧʨʠʢʣʘʜ 2. ʂʦʥʩʦʣʴʥʘ ʨʘʤʘ ʫ MathCAD 

1.3 ʊʄ-1, ʧʨʠʢʣʘʜ 3. ɼʚʦʦʧʦʨʥʘ ʰʘʨʥʽʨʥʘ ʨʘʤʘ 

1.3.1 ʊʄ-1, ʧʨʠʢʣʘʜ 3. ɼʚʦʦʧʦʨʥʘ ʰʘʨʥʽʨʥʘ ʨʘʤʘ ʫ MathCAD 

1.4 ʊʄ-1, ʧʨʠʢʣʘʜ 4. ɾʦʨʩʪʢʦ ʟʘʪʠʩʥʝʥʘ ʨʘʤʘ 

1.4.1 ʊʄ-1, ʧʨʠʢʣʘʜ 4. ɾʦʨʩʪʢʦ ʟʘʪʠʩʥʝʥʘ ʨʘʤʘ ʫ MathCAD 

1.5 ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ (ʊʄ-1) 
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1.1 ʊʄ-1, ʧʨʠʢʣʘʜ 1. ɼʚʦʦʧʦʨʥʘ ʙʘʣʢʘ ʧʽʜ ʜʽʻʶ ʜʦʚʽʣʴʥʦʾ ʧʣʦʩʢʦʾ 

ʩʠʩʪʝʤʠ ʩʠʣ 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɸʙʩʦʣʶʪʥʦ ʪʚʝʨʜʫ ʙʘʣʢʫ ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʜʚʦʭ ʦʧʦʨʘʭ (ʨʠʩ. 1.1). ʆʧʦʨʘ A 

ʻ ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʦʶ, ʦʧʦʨʘ B ï ʰʘʨʥʽʨʥʦ-ʨʫʭʦʤʘ. ʅʘ ʙʘʣʢʫ ʜʽ ̒ʟʦʚʥʽʰʥʷ 

ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ P, ʩʧʨʷʤʦʚʘʥʘ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ, ʨʦʟʧʦʜʽʣʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ q ʪʘ ʤʦʤʝʥʪ ʧʘʨʠ ʩʠʣ M. ɺʠʟʥʘʯʠʪʠ 

ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ a = 5 ʤ, b = 3 ʤ, 

c = 2 ʤ, P = 2 ʢʅ, Ŭ = 60Á, q = 1 ʢʅ/ʤ, M = 5 ʢʅĿʤ. 

 

 

ʈʠʩʫʥʦʢ 1.1 - ɼʚʦʦʧʦʨʥʘ ʙʘʣʢʘ (ʊʄ-1, ʧʨʠʢʣʘʜ 1) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 1.2) 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, RB  ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ; 

ï ʟʘʟʥʘʯʠʤʦ, ʱʦ ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʘ ʦʧʦʨʘ ɸ ʤʘʻ ʜʚʽ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ RAx ʪʘ RAy, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʭʘʪʠʩʴ 

ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʰʘʨʥʽʨʥʦ-

ʨʫʭʦʤʘ ʦʧʦʨʘ B ʤʘʻ ʦʜʥʫ ʨʝʘʢʮʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʚʟʜʦʚʞ ʚʽʩʽ ʨʫʭʦʤʦʛʦ 

ʰʘʨʥʽʨʘ B, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʭʘʪʠʩʴ ʣʠʰʝ ʚʝʨʪʠʢʘʣʴʥʦ, ʧʨʦʪʝ 

ʨʘʟʦʤ ʦʧʦʨʠ ɸ ʪʘ B ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʚʘʛʫ ʙʘʣʢʠ; 

ï ʩʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ RAx, RAy, RB ʫ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʥʘ ʩʭʝʤʽ; 
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ï ʟʘʤʽʥʠʤʦ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ q ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ Q, ɦ ʦ ʻ 

ʨʽʚʥʦʜʽʶʯʦʶ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ï ʚʠʟʥʘʯʠʤʦ ʩʠʣʫ Q ʟʘ ʬʦʨʤʫʣʦʶ ʧʣʦʱʽ ʪʽʻʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʽʛʫʨʠ, ʷʢʫ 

ʫʪʚʦʨʶʻ ʨʦʟʧʦʜʽʣʝʥʘ ʩʠʣʘ q (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï ʧʨʷʤʦʢʫʪʥʠʢ) 

ὗ ήϽὥ ρϽυ υ ̋ Ƞ̊ 

ï ʧʦʟʥʘʯʠʤʦ ʩʠʣʫ Q ʥʘ ʩʭʝʤʽ ʫ ʮʝʥʪʨʽ ʤʘʩ ʬʽʛʫʨʠ, ʷʢʫ ʫʪʚʦʨʶʻ q (ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʫ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʜʽʘʛʦʥʘʣʝʡ ʧʨʷʤʦʢʫʪʥʠʢʘ), ʥʘʧʨʷʤʦʢ Q 

ʤʘʻ ʩʧʽʚʧʘʜʘʪʠ ʟ ʥʘʧʨʷʤʢʦʤ q; 

ï ʨʦʟʢʣʘʜʝʤʦ ʧʦʭʠʣʫ ʩʠʣʫ P ʥʘ ʩʭʝʤʽ ʥʘ ʾʾ ʩʢʣʘʜʦʚʽ, ʷʢʽ ʻ ʧʨʦʝʢʮʽʷʤʠ 

ʥʘ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y (ʢʦʩʠʥʫʩʥʘ ʩʢʣʘʜʦʚʘ ʙʫʜʝ ʪʘ, ʜʦ ʷʢʦʾ ʧʨʠʣʷʛʘʻ ʢʫʪ Ŭ) 

ὖ ὖϽÃÏÓɻȠ ὖ ὖϽÓÉÎɻȢ 

 

 

ʈʠʩʫʥʦʢ 1.2 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ (ʊʄ-1, ʧʨʠʢʣʘʜ 1) 

 

2. ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ. ʇʝʨʰʝ ʪʘ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ï ʩʫʤʠ 

ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ ʚʽʩʽ x ʪʘ y. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʩʠʣʠ, ʷʢʽ 

ʟʘ ʥʘʧʨʷʤʢʦʤ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʽʩʩʶ. ʊʨʝʪʻ ʨʽʚʥʷʥʥʷ ï ʮʝ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ 

ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ɸ ʥʘ ʩʭʝʤʽ. ʊʦʯʢʫ ɸ ʙʫʣʦ ʦʙʨʘʥʦ ʟ ʪʽʻʶ ʤʝʪʦʶ, ʱʦʙ 

ʩʧʨʦʩʪʠʪʠ ʨʽʚʥʷʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʠ. ʎʝ ʤʦʞʣʠʚʦ ʪʦʤʫ, ʱʦ ʫ ʪʦʯʮʽ ɸ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʜʚʽ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨʠ, ʷʢʽ ʜʦ ʪʦʛʦ ʞ ʥʝ ʩʪʚʦʨʶʶʪʴ 

ʤʦʤʝʥʪʫ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ɸ. ʋ ʮʴʦʤʫ ʨʽʚʥʷʥʥʽ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ 

ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ 

ʪʦʯʢʠ ɸ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. 
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ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὖϽÃÏÓɻ πȠ

Ὂ πȠ Ὑ ὗ ὖϽÓÉÎɻ Ὑ πȠ

ὓ Ὂ πȠ ὗϽ
ὥ

ς
ὖϽÓÉÎɻϽὥ Ὑ Ͻὥ ὦ ὓ πȢ

 

3. ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨ (ʚôʷʟʝʡ) 

ừ
Ử
Ừ

Ử
ứ

 Ὑ ὖϽÃÏÓɻ ςϽπȟυ ρ ̋ Ƞ̊

Ὑ
ὗϽ
ὥ
ς ὖϽÓÉÎɻϽὥ ὓ

ὥ ὦ

υϽ
υ
ς ςϽπȟψφφϽυ υ

υ σ
σȟςχ ̋ Ƞ̊

Ὑ ὗ ὖϽÓÉÎɻ Ὑ υ ςϽπȟψφφσȟςχ σȟτφ ̋ Ȣ̊

 

ʗʢ ʙʘʯʠʤʦ ʽʟ ʨʦʟʨʘʭʫʥʢʽʚ, ʫʩʽ ʦʪʨʠʤʘʥʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʤʘʶʪʴ ʟʥʘʢ ç+è. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʽʩʪʠʥʥʽ ʥʘʧʨʷʤʢʠ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʥʘʧʨʷʤʢʘʤʠ, 

ʧʦʟʥʘʯʝʥʠʤʠ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ (ʨʠʩ. 1.2). 

ʈʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ RA ʚ ʦʧʦʨʽ ɸ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʪʝʦʨʝʤʦʶ ʇʽʬʘʛʦʨʘ 

Ὑ Ὑ Ὑ ρ σȟτφ σȟφ ̋  ̊

4. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ 

ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʪʦʯʢʠ ʥʘ ʩʭʝʤʽ (ʪʦʯʢʠ ɺ). ʋ ʮʴʦʤʫ 

ʨʽʚʥʷʥʥʽ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ 

ʢʦʥʩʪʨʫʢʮʽʶ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʪʦʯʢʠ B ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. 

ὓ Ὂ πȠ Ὑ Ͻὥ ὦ ὗϽ 
ὥ

ς
ὦ ὖϽÓÉÎɻϽὦ ὓ  

σȟτφϽυ σ υ 
υ

ς
σ ςϽπȟψφφϽσ υ πȢ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʝʨʝʚʽʨʢʠ ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ ρ ̋ ,̊ Ὑ σȟτφ ̋ ,̊ Ὑ σȟςχ ̋ .̊ 
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1.1.1 ʊʄ-1, ʧʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʘʥʘʣʽʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ 

ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣʠ Q 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 1.2 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ 

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 

 

Q q aÖ 5 kNÖ=:=
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʫʥʢʮʽʾ Given-Find ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ 

ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣʠ Q 

 

- ʟʘʜʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʥʘʙʣʠʞʝʥʴ ʜʣʷ ʥʝʚʽʜʦʤʠʭ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 1.2 

 

 - ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ Find 

 

ʗʢ ʙʘʯʠʤʦ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʩʧʽʚʧʘʜʘʶʪʴ. 

 

Q q aÖ 5 kNÖ=:=

Find Rax Ray, Rb, ( )

1

3.462

3.27

å
æ
æ
ç

õ
ö
ö
÷

kNÖ=
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1.2 ʊʄ-1, ʧʨʠʢʣʘʜ 2. ʂʦʥʩʦʣʴʥʘ ʨʘʤʘ ʧʽʜ ʜʽʻʶ ʜʦʚʽʣʴʥʦʾ ʧʣʦʩʢʦʾ 

ʩʠʩʪʝʤʠ ʩʠʣ 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɸʙʩʦʣʶʪʥʦ ʪʚʝʨʜʫ ʨʘʤʫ (ʨʠʩ. 1.3) ʟʘʢʨʽʧʣʝʥʦ ʫ ʪʦʯʮʽ ɸ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʞʦʨʩʪʢʦʛʦ ʟʘʪʠʩʥʝʥʥʷ. ʈʘʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣʦʚʠʭ 

ʬʘʢʪʦʨʽʚ ï ʟʦʩʝʨʝʜʞʝʥʦ ʾʩʠʣʠ P, ʩʧʨʷʤʦʚʘʥʦʾ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ, 

ʟʦʩʝʨʝʜʞʝʥʦ ʾʩʠʣʠ F, ʩʧʨʷʤʦʚʘʥʦʾ ʧʽʜ ʢʫʪʦʤ ɓ ʜʦ ʚʝʨʪʠʢʘʣʽ, ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʽʥʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ qmax ʪʘ 

ʤʦʤʝʥʪʫ ʧʘʨʠ ʩʠʣ M. ɺʠʟʥʘʯʠʪʠ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ a = 8 ʤ, b = 4 ʤ, c = 3 ʤ, P = 3 ʢʅ, Ŭ = 30Á, F = 4 ʢʅ, ɓ = 75Á, 

qmax = 2 ʢʅ/ʤ, M = 7 ʢʅĿʤ. 

 

 

ʈʠʩʫʥʦʢ 1.3 - ʂʦʥʩʦʣʴʥʘ ʞʦʨʩʪʢʦ ʟʘʪʠʩʥʝʥʘ ʨʘʤʘ (ʊʄ-1, ʧʨʠʢʣʘʜ 2) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 1.4) 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, MA  

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ; 
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ï ʟʘʟʥʘʯʠʤʦ, ʱʦ ʞʦʨʩʪʢʝ ʟʘʪʠʩʥʝʥʥʷ ɸ ʤʘʻ ʜʚʽ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ RAx ʪʘ RAy, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʭʘʪʠʩʴ 

ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʚʽʜʧʦʚʽʜʥʦ, ʘ ʪʘʢʦʞ 

ʦʧʦʨʥʠʡ (ʨʝʘʢʪʠʚʥʠʡ) ʤʦʤʝʥʪ MA, ʷʢʠʡ ʥʝ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʝʨʪʘʪʠʩʴ 

ʥʘʚʢʦʣʦ ʪʦʯʢʠ ɸ, ʽ ʟʘʛʘʣʦʤ, ʦʜʥʦʛʦ ʞʦʨʩʪʢʦʛʦ ʟʘʪʠʩʥʝʥʥʷ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʚʘʛʫ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʧʣʦʩʢʽʡ ʟʘʜʘʯʽ; 

ï ʩʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ RAx, RAy, MA ʫ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʥʘ ʩʭʝʤʽ; 

ï ʟʘʤʽʥʠʤʦ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ qmax ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ Q, ɦ ʦ 

ʻ ʨʽʚʥʦʜʽʶʯʦʶ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ï ʚʠʟʥʘʯʠʤʦ ʩʠʣʫ Q ʟʘ ʬʦʨʤʫʣʦʶ ʧʣʦʱʽ ʪʽʻʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʽʛʫʨʠ, ʷʢʫ 

ʫʪʚʦʨʶʻ qmax (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï ʧʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ) 

ὗ
ρ

ς
Ͻή Ͻὦ

ρ

ς
ϽςϽτ τ ̋ Ƞ̊ 

ï ʧʦʟʥʘʯʠʤʦ ʩʠʣʫ Q ʥʘ ʩʭʝʤʽ ʫ ʮʝʥʪʨʽ ʤʘʩ ʬʽʛʫʨʠ, ʷʢʫ ʫʪʚʦʨʶʻ qmax (ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʫ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʤʝʜʽʘʥ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ), 

ʥʘʧʨʷʤʦʢ Q ʤʘʻ ʩʧʽʚʧʘʜʘʪʠ ʟ ʥʘʧʨʷʤʢʦʤ qmax, ʚʽʜʩʪʘʥʴ ʚʽʜ qmax ʜʦ Q ʜʦʨʽʚʥʶʻ 

1/3 ʚʽʜ ʜʦʚʞʠʥʠ, ʥʘ ʷʢʽʡ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ï ʨʦʟʢʣʘʜʝʤʦ ʧʦʭʠʣ ̔ʩʠʣʠ P ʪʘ F ʥʘ ʩʭʝʤʽ ʥʘ ʾʭʥʽ ʩʢʣʘʜʦʚʽ, ʱʦ ʻ 

ʧʨʦʝʢʮʽʷʤʠ ʥʘ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y (ʢʦʩʠʥʫʩʥʘ ʩʢʣʘʜʦʚʘ ʙʫʜʝ ʪʘ, ʜʦ ʷʢʦʾ 

ʧʨʠʣʷʛʘʻ ʢʫʪ Ŭ ʯʠ ɓ) 

ὖ ὖϽÃÏÓɻȠ ὖ ὖϽÓÉÎɻȠ Ὂ ὊϽÓÉÎɼȠ Ὂ ὊϽÃÏÓɼȢ 

2. ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ. ʇʝʨʰʝ ʪʘ ʜʨʫʛʝ ʨʽʚʥʷʥʥʷ ï ʩʫʤʠ 

ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ ʚʽʩʽ x ʪʘ y. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʩʠʣʠ, ʷʢʽ 

ʟʘ ʥʘʧʨʷʤʢʦʤ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʽʩʩʶ. ʊʨʝʪʻ ʨʽʚʥʷʥʥʷ ï ʮʝ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ 

ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ɸ ʥʘ ʩʭʝʤʽ. ʊʦʯʢʫ ɸ ʙʫʣʦ ʦʙʨʘʥʦ ʟ ʪʽʻʶ ʤʝʪʦʶ, ʱʦʙ 

ʩʧʨʦʩʪʠʪʠ ʨʽʚʥʷʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʠ. ʎʝ ʤʦʞʣʠʚʦ ʪʦʤʫ, ʱʦ ʫ ʪʦʯʮʽ ɸ 

ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʜʚʽ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨʠ, ʷʢʽ ʜʦ ʪʦʛʦ ʞ ʥʝ ʩʪʚʦʨʶʶʪʴ 

ʤʦʤʝʥʪʫ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ɸ. ʇʨʘʚʠʣʦ ʟʥʘʢʽʚ ʫ ʮʴʦʤʫ ʨʽʚʥʷʥʥʽ ʥʘʩʪʫʧʥʝ ï ʟʽ 

ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ ʢʦʥʩʪʨʫʢʮʽʶ 

ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʪʦʯʢʠ ɸ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. 
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ʈʠʩʫʥʦʢ 1.4 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ (ʊʄ-1, ʧʨʠʢʣʘʜ 2) 

 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὖϽÃÏÓɻ ὊϽÓÉÎɼ ὗ πȠ

Ὂ πȠ Ὑ ὖϽÓÉÎɻ ὊϽÃÏÓɼ πȠ

ὓ Ὂ πȠ ὓ ὓ ὖϽÓÉÎɻϽὥ ὦ ὗϽὦ
ὦ

σ

ὊϽÃÏÓɼϽὥ ὧ ὊϽÓÉÎɼϽὦ πȢ

 

3. ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨ (ʚôʷʟʝʡ) 

ừ
Ử
Ử
Ừ

Ử
Ử
ứ
Ὑ ὗ ὖϽÃÏÓɻ ὊϽÓÉÎɼ τ σϽπȟψφφτϽπȟωφφ ςȟτφς ̋ Ƞ̊

Ὑ ὖϽÓÉÎɻ ὊϽÃÏÓɼ σϽπȟυ τϽπȟςυωπȟτφυ ̋ Ƞ̊

ὓ ὓ ὖϽÓÉÎɻϽὥ ὦ ὗϽὦ
ὦ

σ
ὊϽÃÏÓɼϽὥ ὧ

ὊϽÓÉÎɼϽὦ χ σϽπȟυϽψ τ τϽτ
τ

σ
τϽπȟςυωϽψ σ

τϽπȟωφφϽτ ρπȟωφυ ̋ Ȣ̊

 

ɿ ʨʦʟʨʘʭʫʥʢʽʚ ʙʘʯʠʤʦ, ʱʦ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ Ὑ  ʪʘ ὓ  ʤʘʶʪʴ ʟʥʘʢ çïè. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʽʩʪʠʥʥʽ ʥʘʧʨʷʤʢʠ ʮʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ ʟ 

ʥʘʧʨʷʤʢʘʤʠ, ʧʦʟʥʘʯʝʥʠʤʠ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ (ʨʠʩ. 1.4). 
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ʈʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ RA ʚ ʦʧʦʨʽ ɸ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʪʝʦʨʝʤʦʶ ʇʽʬʘʛʦʨʘ 

Ὑ Ὑ Ὑ ςȟτφς πȟτφυ ςȟυπυ ̋  ̊

4. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ 

ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʪʦʯʢʠ ʥʘ ʩʭʝʤʽ (ʪʦʯʢʠ ɺ). ʇʦʟʥʘʯʠʤʦ 

ʪʦʯʢʫ ɺ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ (ʨʠʩ. 1.4). ʋ ʮʴʦʤʫ ʧʝʨʝʚʽʨʦʯʥʦʤʫ ʨʽʚʥʷʥʥʽ 

ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ 

ʢʦʥʩʪʨʫʢʮʽʶ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʪʦʯʢʠ B ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʫ ʮʝ ʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʽʟ ʪʘʢʠʤʠ ʟʥʘʢʘʤʠ ç+è 

ʘʙʦ çïè, ʷʢʽ ʦʪʨʠʤʘʣʠ ʫ ʭʦʜʽ ʨʦʟʨʘʭʫʥʢʽʚ. 

ὓ Ὂ πȠ ὓ ὓ Ὑ Ͻὥ Ὑ Ͻὦ ὖϽÓÉÎɻϽὦ  

ὖϽÃÏÓɻϽὦ ὗϽ
ὦ

σ
ὊϽÃÏÓɼϽὧ  

χ ρπȟωφυπȟτφυϽψ ςȟτφςϽτ σϽπȟυϽτ  

σϽπȟψφφϽτ τϽ
τ

σ
τϽπȟςυωϽσ πȢ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʝʨʝʚʽʨʢʠ ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ ςȟτφς  ̋ ,̊ Ὑ πȟτφυ ̋ ,̊ ὓ ρπȟωφυ ̋ Ͻ̊̍ . 
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1.2.1 ʊʄ-1, ʧʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʢʦʥʩʦʣʴʥʦʾ 

ʨʘʤʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ 

ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣʠ Q 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 1.4 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ 

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 

 

Q
1

2
qmaxÖ bÖ 4 kNÖ=:=
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʫʥʢʮʽʡ Given-Find ʪʘ root ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣʠ Q 

 

- ʟʘʜʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʥʘʙʣʠʞʝʥʴ ʜʣʷ ʥʝʚʽʜʦʤʠʭ (ʨʦʟʤʽʨʥʦʩʪʽ ʤʘʶʪʴ ʙʫʪʠ 

ʦʜʥʘʢʦʚʠʤʠ) 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 1.4 (ʫ ʪʨʝʪʴʦʤʫ 

ʨʽʚʥʷʥʥʽ ʄɸ ʤʘʻ ʙʫʪʠ ʰʪʫʯʥʦ ʜʦʤʥʦʞʝʥʦ ʥʘ ʤʝʪʨʠ) 

 

 - ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ Find 

 

ʗʢ ʙʘʯʠʤʦ, ʬʫʥʢʮʽʷ Find ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʥʝʚʽʜʦʤʽ ʣʠʰʝ ʟ 

ʦʜʥʘʢʦʚʠʤʠ ʨʦʟʤʽʨʥʦʩʪʷʤʠ. ʊʘʢʦʞ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʣʘʰʪʦʚʫʚʘʪʠ 

ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʽʜ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʬʫʥʢʮʽʾ Find, ʜʦʤʥʦʞʫʶʯʠ ʄɸ 

ʥʘ ʤʝʪʨʠ. 

Q
1

2
qmaxÖ bÖ 4 kNÖ=:=

Find Rax Ray, MA, ( )
2.462-

0.465

10.965-

å
æ
æ
ç

õ
ö
ö
÷

kNÖ=
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ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʫʥʢʮʽʾ root. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʬʫʥʢʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʷʢ ʬʫʥʢʮʽʶ, ʚ ʷʢʽʡ ʥʝʚʽʜʦʤʘ ʻ 

ʘʨʛʫʤʝʥʪʦʤ. ʋ ʟʘʧʠʩʽ ʬʫʥʢʮʽʾ root ʚ ʜʫʞʢʘʭ ʤʘʶʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʝʨʝʟ 

ʢʦʤʫ ï ʬʫʥʢʮʽʷ, ʾʾ ʘʨʛʫʤʝʥʪ ʽ ʜʽʘʧʘʟʦʥ ʧʦʰʫʢʫ ʢʦʨʝʥʷ ʬʫʥʢʮʽʾ. 

 

ʗʢ ʙʘʯʠʤʦ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʩʧʽʚʧʘʜʘʶʪʴ. 
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1.3 ʊʄ-1, ʧʨʠʢʣʘʜ 3. ɼʚʦʦʧʦʨʥʘ ʰʘʨʥʽʨʥʘ ʨʘʤʘ ʧʽʜ ʜʽʻʶ ʜʦʚʽʣʴʥʦʾ 

ʧʣʦʩʢʦʾ ʩʠʩʪʝʤʠ ʩʠʣ 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɸʙʩʦʣʶʪʥʦ ʪʚʝʨʜʫ ʧʣʦʩʢʫ ʨʘʤʫ ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʜʚʦʭ ʦʧʦʨʘʭ (ʨʠʩ. 1.5). 

ʆʧʦʨʘ A ʻ ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʦʶ, ʦʧʦʨʘ B ï ʰʘʨʥʽʨʥʦ-ʨʫʭʦʤʘ. ʅʘ ʨʘʤʫ ʜʽʻ 

ʟʦʚʥʽʰʥʷ ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ P, ʩʧʨʷʤʦʚʘʥʘ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ, 

ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʽʥʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ qmax ʪʘ ʤʦʤʝʥʪ ʧʘʨʠ ʩʠʣ M. ɺʠʟʥʘʯʠʪʠ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 

ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ a = 1,5 ʤ, b = 5 ʤ, c = 2 ʤ, d = 3 ʤ, 

P = 10 ʢʅ, Ŭ = 50Á, ɓ = 30Á, qmax = 4 ʢʅ/ʤ, M = 8 ʢʅĿʤ. 

 

 

ʈʠʩʫʥʦʢ 1.5 - ɼʚʦʦʧʦʨʥʘ ʰʘʨʥʽʨʥʘ ʨʘʤʘ (ʊʄ-1, ʧʨʠʢʣʘʜ 3) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 1.6) 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, RB  ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ; 
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ï ʩʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ RAx, RAy, RB ʫ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʥʘ ʩʭʝʤʽ, 

ʟʘʟʥʘʯʠʤʦ, ʱʦ ʫ ʨʫʭʦʤʦʤʫ ʰʘʨʥʽʨʽ B ʨʝʘʢʮʽʶ ʩʧʨʷʤʦʚʘʥʦ ʚʟʜʦʚʞ ʚʽʩʽ 

ʰʘʨʥʽʨʘ (ʧʽʩʣʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ ʦʪʨʠʤʘʻʤʦ ʢʫʪ ɓ ʤʽʞ ʚʝʨʪʠʢʘʣʣʶ ʪʘ 

ʨʝʘʢʮʽʻʶ RB); 

ï ʟʘʤʽʥʠʤʦ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ qmax ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ Q, ɦ ʦ 

ʻ ʨʽʚʥʦʜʽʶʯʦʶ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ï ʚʠʟʥʘʯʠʤʦ ʩʠʣʫ Q ʟʘ ʬʦʨʤʫʣʦʶ ʧʣʦʱʽ ʪʽʻʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʽʛʫʨʠ, ʷʢʫ 

ʫʪʚʦʨʶʻ qmax (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï ʧʨʷʤʦʢʫʪʥʠʡ ʪʨʠʢʫʪʥʠʢ) 

ὗ
ρ

ς
Ͻή Ͻὦ

ρ

ς
ϽτϽυ ρπ ̋ Ƞ̊ 

ï ʧʦʟʥʘʯʠʤʦ ʩʠʣʫ Q ʥʘ ʩʭʝʤʽ ʫ ʮʝʥʪʨʽ ʤʘʩ ʬʽʛʫʨʠ, ʷʢʫ ʫʪʚʦʨʶʻ qmax (ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʫ ʪʦʯʮʽ ʧʝʨʝʪʠʥʫ ʤʝʜʽʘʥ ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ), 

ʥʘʧʨʷʤʦʢ Q ʤʘʻ ʩʧʽʚʧʘʜʘʪʠ ʟ ʥʘʧʨʷʤʢʦʤ qmax, ʚʽʜʩʪʘʥʴ ʚʽʜ qmax ʜʦ Q ʜʦʨʽʚʥʶʻ 

1/3 ʚʽʜ ʜʦʚʞʠʥʠ, ʥʘ ʷʢʽʡ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

ï ʨʦʟʢʣʘʜʝʤʦ ʧʦʭʠʣʫ ʩʠʣʫ P ʥʘ ʩʭʝʤʽ ʥʘ ʾʾ ʩʢʣʘʜʦʚʽ  

ὖ ὖϽÃÏÓɻȠ ὖ ὖϽÓÉÎɻȢ 

 

 

ʈʠʩʫʥʦʢ 1.6 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ (ʊʄ-1, ʧʨʠʢʣʘʜ 3) 
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2. ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ. 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὖϽÃÏÓɻ Ὑ ϽÓÉÎɼ πȠ

Ὂ πȠ Ὑ ὗ ὖϽÓÉÎɻ Ὑ ϽÃÏÓɼ πȠ

ὓ Ὂ πȠ ὖϽÓÉÎɻϽὥ ὖϽÃÏÓɻϽὧ ὗϽὦ
ὦ

σ
ὓ

Ὑ ϽÃÏÓɼϽὦ Ὑ ϽÓÉÎɼϽὧ Ὠ πȢ

 

3. ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨ (ʚôʷʟʝʡ) 

ừ
Ử
Ừ

Ử
ứ
Ὑ

ὓ
ς
σϽὗϽὦ ὖϽÓÉÎɻϽὥ ὖϽÃÏÓɻϽὧ

ÓÉÎ‍Ͻὧ Ὠ ÃÏÓ‍Ͻὦ
σȟυ ̋ Ƞ̊

Ὑ Ὑ ϽÓÉÎɼ ὖϽÃÏÓɻ ψȟρψς ̋ Ƞ̊

Ὑ ὖϽÓÉÎɻ ὗ Ὑ ϽÃÏÓɼ πȟφωω ̋ Ȣ̊

 

ɺʠʟʥʘʯʘʻʤʦ ʨʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ RA ʚ ʦʧʦʨʽ ɸ  

Ὑ Ὑ Ὑ ψȟρψς πȟφωω ψȟςρς ̋ Ȣ̊ 

4. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ. 

ὓ Ὂ πȠ ὓ Ὑ Ͻὦ Ὑ Ͻὧ Ὠ ὖϽÓÉÎɻϽὥ ὦ  

ὖϽÃÏÓɻϽὨ ὗϽ
ὦ

σ
πȠ 

ψ πȟφωωϽυ ψȟρψςϽς σ ρπϽπȟχφφϽρȟυ υ  

ρπϽπȟφτσϽσ ρπϽ
υ

σ
πȢ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π, ʦʪʞʝ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ ψȟρψς  ̋ ,̊ Ὑ πȟφωω ̋ ,̊ ὓ σȟυ ̋ Ͻ̊̍ . 
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1.3.1 ʊʄ-1, ʧʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʚʦʦʧʦʨʥʦʾ 

ʰʘʨʥʽʨʥʦʾ ʨʘʤʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ 

Mathcad 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ 

ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣʠ Q 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 1.6 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ 

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 

 

 

Q
1

2
qmaxbÖ 10kNÖ=:=
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1.4 ʊʄ-1, ʧʨʠʢʣʘʜ 4. ɾʦʨʩʪʢʦ ʟʘʪʠʩʥʝʥʘ ʨʘʤʘ ʧʽʜ ʜʽʻʶ ʜʦʚʽʣʴʥʦʾ 

ʧʣʦʩʢʦʾ ʩʠʩʪʝʤʠ ʩʠʣ 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɸʙʩʦʣʶʪʥʦ ʪʚʝʨʜʫ ʧʣʦʩʢʫ ʨʘʤʫ ʟʘʢʨʽʧʣʝʥʦ ʫ ʬʫʥʜʘʤʝʥʪ ̔ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʞʦʨʩʪʢʦʛʦ ʟʘʪʠʩʥʝʥʥʷ A (ʨʠʩ. 1.7). ʈʘʤʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ï ʟʦʩʝʨʝʜʞʝʥʠʭ ʩʠʣ P, F, Q, ʩʧʨʷʤʦʚʘʥʠʭ ʧʽʜ ʢʫʪʘʤʠ 

Ŭ, ɓ, ɔ, ʚʽʜʧʦʚʽʜʥʦ, ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ t, 

ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʽʥʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ qmax. ɺʠʟʥʘʯʠʪʠ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʱʦ 

ʚʽʜʦʤʦ, ʱʦ a = 6 ʤ, b = 2,5 ʤ, c = 1 ʤ, P = 2 ʢʅ, Ŭ = 70Á, F = 3 ʢʅ, ɓ = 40Á, 

G = 4 ʢʅ, ɔ = 30Á, ŭ = 25Á, t = 5 ʢʅ/ʤ, qmax = 6 ʢʅ/ʤ. 

 

 

 

ʈʠʩʫʥʦʢ 1.7 - ɾʦʨʩʪʢʦ ʟʘʪʠʩʥʝʥʘ ʫ ʬʫʥʜʘʤʝʥʪʽ ʨʘʤʘ (ʊʄ-1, ʧʨʠʢʣʘʜ 4) 
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ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 1.8) 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, MA  

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ; 

ï ʩʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ RAx, RAy, MA ʫ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʥʘ ʩʭʝʤʽ; 

ï ʟʘʤʽʥʠʤʦ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ t ʪʘ qmax ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʩʠʣʘʤʠ 

T ʪʘ Q, ɦ ʦ ʻ ʨʽʚʥʦʜʽʶʯʠʤʠ ʮʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; 

ï ʚʠʟʥʘʯʠʤʦ ʩʠʣʠ T ʪʘ Q 

Ὕ ὸϽὦ υϽςȟυ ρςȟυ ̋ Ƞ̊  ὗ
ρ

ς
Ͻή Ͻὦ

ρ

ς
ϽφϽςȟυ χȟυ ̋ Ƞ̊  

ï ʧʦʟʥʘʯʠʤʦ ʩʠʣʠ T ʪʘ Q ʥʘ ʩʭʝʤʽ ʫ ʮʝʥʪʨʘʭ ʤʘʩ ʚʽʜʧʦʚʽʜʥʠʭ ʬʽʛʫʨ; 

ï ʧʦʟʥʘʯʠʤʦ ʥʘ ʩʭʝʤʽ ʚʽʜʩʪʘʥʴ b/3 ʚʽʜ ʩʠʣʠ Q ʜʦ qmax ʪʘ ʾʾ ʧʨʦʝʢʮʽʾ ʥʘ 

ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ; 

ï ʨʦʟʢʣʘʜʝʤʦ ʧʦʭʠʣʽ ʩʠʣʠ P ʪʘ F ʥʘ ʩʭʝʤʽ ʥʘ ʾʭʥʽ ʩʢʣʘʜʦʚʽ; 

ὖ ὖϽÃÏÓɻȠ ὖ ὖϽÓÉÎɻȠ Ὂ ὊϽÓÉÎɼȠ Ὂ ὊϽÃÏÓɼȢ 

ï ʧʝʨʝʥʝʩʝʤʦ ʩʠʣʫ G ʚʟʜʦʚʞ ʥʠʪʢʠ ʜʦ ʪʦʯʢʠ ʢʨʽʧʣʝʥʥʷ ʥʘ ʨʘʤʽ, 

ʨʦʟʢʣʘʜʝʤʦ ʩʠʣʫ G ʥʘ ʩʢʣʘʜʦʚʽ 

Ὃ ὋϽÓÉÎɾȠ Ὃ ὋϽÃÏÓɾȢ 

2. ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ. 

Ὂ πȠ Ὑ ὖϽÃÏÓɻ ὊϽÓÉÎɼ ὋϽÓÉÎɾ  

ὗϽÓÉÎɾ πȠ 

Ὂ πȠ Ὑ ὖϽÓÉÎɻ ὊϽÃÏÓɼ ὋϽÃÏÓɾ Ὕ  

ὗϽÃÏÓɾ πȠ 
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ʈʠʩʫʥʦʢ 1.8 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ (ʊʄ-1, ʧʨʠʢʣʘʜ 4) 

 

ὓ Ὂ πȠ ὓ ὊϽÃÏÓɼϽὧ ὦϽÃÏÓɿ  

ὊϽÓÉÎɼϽὦ ὦϽÓÉÎɿ ὖϽÓÉÎɻϽὦϽÃÏÓɿ  

ὖϽÃÏÓɻϽὦ ὦϽÓÉÎɿ ὋϽÓÉÎɾϽὥ ὋϽÃÏÓɾϽὧ  

ὝϽ
ὦ

ς
ὗϽÃÏÓɾϽὦ

ς

σ
ὦÃÏÓɾ  

ὗϽÓÉÎɾϽὥ ὧ
ς

σ
ὦÓÉÎɾ πȢ 

3. ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨ (ʚôʷʟʝʡ) 
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ừ
Ử
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
Ử
ứ
Ὑ ὖϽÃÏÓɻ ὊϽÓÉÎɼ ὋϽÓÉÎɾ ὗϽÓÉÎɾ ςȟωωτ ̋ Ƞ̊

Ὑ ὖϽÓÉÎɻ ὊϽÃÏÓɼ ὋϽÃÏÓɾ Ὕ ὗϽÃÏÓɾ

ρυȟρρς ̋ Ƞ̊
ὓ ὊϽÃÏÓɼϽὧ ὦϽÃÏÓɿ ὊϽÓÉÎɼϽὦ ὦϽÓÉÎɿ

ὖϽÓÉÎɻϽὦϽÃÏÓɿ ὖϽÃÏÓɻϽὦ ὦϽÓÉÎɿ

ὋϽÓÉÎɾϽὥ ὋϽÃÏÓɾϽὧ ὝϽ
ὦ

ς

ὗϽÃÏÓɾϽὦ
ς

σ
ὦÃÏÓɾ ὗϽÓÉÎɾϽὥ ὧ

ς

σ
ὦÓÉÎɾ

φςȟςτω ̋ Ͻ̊̍Ȣ

 

ɺʠʟʥʘʯʘʻʤʦ ʨʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ RA ʚ ʦʧʦʨʽ ɸ  

Ὑ Ὑ Ὑ ςȟωωτ ρυȟρρς ρυȟτπφ ̋ Ȣ̊ 

4. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ. 

ὓ Ὂ πȠ ὓ Ὑ Ͻὦ ὦϽÓÉÎɿ ὖϽÓÉÎɻϽὦϽÃÏÓɿ  

ὊϽÃÏÓɼϽὧ ὦϽÃÏÓɿ ὋϽÓÉÎɾϽὥ ὦ ὦϽÓÉÎɿ  

ὋϽÃÏÓɾϽὧ ὝϽ
ὦ

ς
ὗϽÃÏÓɾϽὦ

ς

σ
ϽὦÃÏÓɾ  

ὗϽÓÉÎɾϽ ὥ ὧ
ς

σ
ϽὦÓÉÎɾ ὦ ὦϽÓÉÎɿ πȠ 

φςȟςτωςȟωωτϽςȟυ ςȟυϽπȟτςσςϽπȟωτϽςȟυϽπȟωπφ 

σϽπȟχφφϽρ ςȟυϽπȟωπφτϽπȟυϽφ ςȟυ ςȟυϽπȟτςσ  

τϽπȟψφφϽρ ρςȟυϽ
ςȟυ

ς
χȟυϽπȟψφφϽςȟυ

ς

σ
ϽςȟυϽπȟψφφ  

χȟυϽπȟυϽ φ ρ
ς

σ
ϽςȟυϽπȟυ ςȟυ ςȟυϽπȟτςσ πȢ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π, ʦʪʞʝ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ ςȟωωτ ̋ ,̊ Ὑ ρυȟρρς ̋ ,̊ ὓ φςȟςτω ̋ Ͻ̊̍ . 
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1.4.1 ʊʄ-1, ʧʨʠʢʣʘʜ 4. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʞʦʨʩʪʢʦ 

ʟʘʪʠʩʥʝʥʦʾ ʨʘʤʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ 

Mathcad 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ 

ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʜʽʶʯʠʭ ʩʠʣ T ʪʘ Q 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 1.8 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ 
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- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 
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1.5 ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ (ʊʄ-1) 

ŷɼʆ ʊʄ-1ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʋʤʦʚʘ ʟʘʜʘʯʽ 

ɼʣʷ ʟʘʜʘʥʦʾ ʨʘʤʠ ʪʘ ʙʘʣʢʠ ʚʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ. 

 

ʊʘʙʣʠʮʷ 1.1 ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʩʭʝʤʠ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥ

ʽ ʜʘʥʽ 
ʉʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʡ 

1 

a = 1 ʤ 

b = 5 ʤ 

c = 2 ʤ 

Ŭ = 15Á 

ɓ = 30Á 

P = 10 

ʢʅ 

q = 2 

ʢʅ/ʤ 

M = 5 

ʢʅĿʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥ

ʽ ʜʘʥʽ 
ʉʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʡ 

2 

a = 2 ʤ 

b = 4 ʤ 

c = 3 ʤ 

Ŭ = 20Á 

ɓ = 15Á 

P = 12 

ʢʅ 

q = 3 

ʢʅ/ʤ 

M = 10 

ʢʅĿʤ 

 

 
 

3 

a = 3 ʤ 

b = 2 ʤ 

c = 4 ʤ 

Ŭ = 45Á 

ɓ = 30Á 

P = 14 

ʢʅ 

q = 4 

ʢʅ/ʤ 

M = 15 

ʢʅĿʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥ

ʽ ʜʘʥʽ 
ʉʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʡ 

4 

a = 4 ʤ 

b = 2 ʤ 

c = 5 ʤ 

Ŭ = 60Á 

ɓ = 15Á 

P = 16 

ʢʅ 

q = 5 

ʢʅ/ʤ 

M = 20 

ʢʅĿʤ 

 

 
 

5 

a = 5 ʤ 

b = 1 ʤ 

c = 4 ʤ 

Ŭ = 75Á 

ɓ = 30Á 

P = 18 

ʢʅ 

q = 6 

ʢʅ/ʤ 

M = 25 

ʢʅĿʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥ

ʽ ʜʘʥʽ 
ʉʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʡ 

6 

a = 4 ʤ 

b = 3 ʤ 

c = 1 ʤ 

Ŭ = 60Á 

ɓ = 75Á 

P = 20 

ʢʅ 

q = 7 

ʢʅ/ʤ 

M = 30 

ʢʅĿʤ 

 

 
 

7 

a = 3 ʤ 

b = 2 ʤ 

c = 5 ʤ 

Ŭ = 45Á 

ɓ = 15Á 

P = 22 

ʢʅ 

q = 8 

ʢʅ/ʤ 

M = 35 

ʢʅĿʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥ

ʽ ʜʘʥʽ 
ʉʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʡ 

8 

a = 2 ʤ 

b = 1 ʤ 

c = 4 ʤ 

Ŭ = 30Á 

ɓ = 7Á 

P = 24 

ʢʅ 

q = 9 

ʢʅ/ʤ 

M = 40 

ʢʅĿʤ 

 

 
 

9 

a = 1 ʤ 

b = 2 ʤ 

c = 3 ʤ 

Ŭ = 15Á 

ɓ = 45Á 

P = 26 

ʢʅ 

q = 10 

ʢʅ/ʤ 

M = 45 

ʢʅĿʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥ

ʽ ʜʘʥʽ 
ʉʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʡ 

10 

a = 2 ʤ 

b = 3 ʤ 

c = 4 ʤ 

Ŭ = 30Á 

ɓ = 15Á 

P = 28 

ʢʅ 

q = 12 

ʢʅ/ʤ 

M = 50 

ʢʅĿʤ 

 

 
 

11 

a = 3 ʤ 

b = 4 ʤ 

c = 5 ʤ 

Ŭ = 45Á 

ɓ = 75Á 

P = 30 

ʢʅ 

q = 14 

ʢʅ/ʤ 

M = 45 

ʢʅĿʤ 
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2 ɺʀɿʅɸʏɽʅʅʗ ʈɽɸʂʎɯʁ ʆʇʆʈ ɯ ɿʋʉʀʃʔ ʋ ʉʊʈʀɾʅʗʍ 

ʇʃʆʉʂʆɰ ʌɽʈʄʀ (ʊʄ-2) 

ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

 

ʇʣʦʩʢʘ ʬʝʨʤʘ ï ʮʝ ʪʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʷʤʦʣʽʥʽʡʥʠʭ 

ʩʪʨʠʞʥʽʚ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ʪʘ ʰʘʨʥʽʨʥʦ ʧʦʻʜʥʘʥʽ ʦʜʠʥ ʟ 

ʦʜʥʠʤ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʥʝʤʦʞʣʠʚʠʡ ʾʭʥʽʡ ʚʽʜʥʦʩʥʠʡ ʨʫʭ. ɿʘʛʘʣʦʤ, ʬʝʨʤʘ ï 

ʞʦʨʩʪʢʘ ʢʦʥʩʪʨʫʢʮʽʷ. ɺʝʨʪʠʢʘʣʴʥʽ ʩʪʨʠʞʥʽ ʥʘʟʠʚʘʶʪʴʩʷ ʩʪʽʡʢʘʤʠ, ʧʦʭʠʣʽ ï 

ʨʦʟʢʦʩʘʤʠ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʩʪʨʠʞʥʷʤʠ ʥʘʟʠʚʘʻʪʴʩʷ ʧʘʥʝʣʣʶ. 

ʊʦʯʢʠ ʧʦʻʜʥʘʥʥʷ ʩʪʨʠʞʥʽʚ ʬʝʨʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʚʫʟʣʘʤʠ, ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʦʧʦʨʘʤʠ ʬʝʨʤʠ ï ʧʨʦʛʦʥʦʤ. ʉʪʨʠʞʥʽ ʩʧʨʠʡʤʘʶʪʴ ʣʠʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʨʦʟʪʷʛʫ ʪʘ ʩʪʠʩʢʘʥʥʷ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʫ ʬʝʨʤʽ ʧʨʠʢʣʘʜʘʶʪʴʩʷ ʣʠʰʝ ʫ ʚʫʟʣʘʭ. 

ɺ ʟʘʜʘʯʘʭ ʨʦʟʛʣʷʥʝʤʦ ʬʝʨʤʠ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʪʘ 

ʚʟʘʻʤʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʩʪʨʠʞʥʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜʠ ʚʠʨʽʟʘʥʥʷ 

ʚʫʟʣʽʚ ʪʘ ʧʝʨʝʨʽʟʽʚ (ʈʽʪʪʝʨʘ). 

 

ʇʣʘʥ ʪʝʤʠ 2 

2.1 ʊʄ-2, ʧʨʠʢʣʘʜ 1. ʆʜʥʦʧʘʥʝʣʴʥʘ ʧʨʷʤʦʢʫʪʥʘ ʬʝʨʤʘ 

2.1.1 ʊʄ-2, ʧʨʠʢʣʘʜ 1. ʆʜʥʦʧʘʥʝʣʴʥʘ ʧʨʷʤʦʢʫʪʥʘ ʬʝʨʤʘ ʫ 

MathCADʘ 

2.2 ʊʄ-2, ʧʨʠʢʣʘʜ 2. ɼʚʦʧʘʥʝʣʴʥʘ ʧʨʷʤʦʢʫʪʥʘ ʬʝʨʤʘ 

2.2.1 ʊʄ-2, ʧʨʠʢʣʘʜ 2. ɼʚʦʧʘʥʝʣʴʥʘ ʧʨʷʤʦʢʫʪʥʘ ʬʝʨʤʘ ʫ 

MathCAD 

2.3 ʊʄ-2, ʧʨʠʢʣʘʜ 3. ʊʨʠʧʘʥʝʣʴʥʘ ʪʨʠʢʫʪʥʘ ʬʝʨʤʘ 

2.3.1 ʊʄ-2, ʧʨʠʢʣʘʜ 3. ʊʨʠʧʘʥʝʣʴʥʘ ʪʨʠʢʫʪʥʘ ʬʝʨʤʘ ʫ 

MathCAD 

2.4 ʊʄ-2, ʧʨʠʢʣʘʜ 4. ɼʚʦʧʘʥʝʣʴʥʘ ʧʘʨʘʣʝʣʦʛʨʘʤʧʦʜʽʙʥʘ ʬʝʨʤʘ 

2.4.1 ʊʄ-2, ʧʨʠʢʣʘʜ 4. ɼʚʦʧʘʥʝʣʴʥʘ ʧʘʨʘʣʝʣʦʛʨʘʤʧʦʜʽʙʥʘ 

ʬʝʨʤʘ ʫ MathCAD 

2.5 ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ (ʊʄ-2) 
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2.1 ʊʄ-2, ʧʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 

ʧʣʦʩʢʦʾ ʦʜʥʦʧʘʥʝʣʴʥʦ ʾʧʨʷʤʦʢʫʪʥʦ ʾʬʝʨʤʠ 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʇʣʦʩʢʫ ʧʨʷʤʦʢʫʪʥʫ ʬʝʨʤʫ ʥʘʚʘʥʪʘʞʝʥʦ ʟʦʚʥʽʰʥʽʤʠ ʩʠʣʘʤʠ P ʪʘ F 

(ʨʠʩ. 2.1). ɺʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʦʧʦʨ ʪʘ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʪʘʢʦʾ ʬʝʨʤʠ, ʷʢʱʦ 

ʚʽʜʦʤʦ, ʱʦ a = 4 ʤ, h = 2 ʤ, P = 3 ʢʅ, F = 7 ʢʅ.  

 

ʈʠʩʫʥʦʢ 2.1 - ʆʜʥʦʧʘʥʝʣʴʥʘ ʧʨʷʤʦʢʫʪʥʘ ʬʝʨʤʘ (ʊʄ-2, ʧʨʠʢʣʘʜ 1) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʤʦ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʬʝʨʤʠ. 

ï ʩʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 2.2); 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, RB; 

ï ʩʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὖ πȠ

Ὂ πȠ Ὑ Ὑ Ὂ πȠ

ὓ Ὂ πȠ ὖϽὬ ὊϽὥ Ὑ Ͻὥ πȠ 

 

ï ʚʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʧʨʠʢʣʘʜ 1 
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ừ
Ừ

ứ
Ὑ ὖ σ ̋ Ƞ̊

Ὑ
ὖϽὬ ὊϽὥ

ὥ

σϽς χϽτ

τ
ψȟυ ̋ Ƞ̊

Ὑ Ὑ Ὂ ψȟυ χ ρȟυ ̋ Ƞ̊

 

ï ʚʠʟʥʘʯʠʤʦ ʨʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ RA ʚ ʦʧʦʨʽ ɸ  

Ὑ Ὑ Ὑ σ ρȟυ σȟσυ ̋ Ƞ̊ 

ï ʚʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʚʽʨʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 

ὓ Ὂ πȠ Ὑ Ͻὥ ὖϽὬ ρȟυϽτ σϽς πȢ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π, ʦʪʞʝ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 

ʚʠʟʥʘʯʝʥʦ ʚʽʨʥʦ. 

 

ʈʠʩʫʥʦʢ 2.2 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʬʝʨʤʠ (ʊʄ-2, ʧʨʠʢʣʘʜ 1) 

 

2. ɺʠʟʥʘʯʠʤʦ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʬʝʨʤʠ ʧʦʟʥʘʯʠʤʦ ʫʩʽ ʩʪʨʠʞʥʽ 

ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ ʟ 1 ʜʦ 5, ʘ ʚʫʟʣʠ ʬʝʨʤʠ (ʪʦʯʢʠ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʩʪʨʠʞʥʽ) 

ʧʦʟʥʘʯʠʤʦ ʟʘʛʦʣʦʚʥʠʤʠ ʣʽʪʝʨʘʤʠ C, D (ʨʠʩ. 2.3).  

ʄʝʪʦʜ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʧʦʣʷʛʘʻ ʫ ʚʠʦʢʨʝʤʣʝʥʥʽ ʦʜʥʦʛʦ ʚʫʟʣʘ ʬʝʨʤʠ 

ʪʘ ʨʦʟʛʣʷʜʫ ʡʦʛʦ ʨʽʚʥʦʚʘʛʠ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʜʚʦʭ ʨʽʚʥʷʥʴ (ʨʽʚʥʷʥʴ 

ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ ʜʚʽ ʦʩʽ ʢʦʦʨʜʠʥʘʪ). ʉʪʨʠʞʥʽ ʟʘʤʽʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʨʝʘʢʮʽʷʤʠ, ʷʢʽ ʟʙʽʛʘʶʪʴʩʷ ʫ ʨʦʟʛʣʷʥʫʪʦʤʫ ʚʫʟʣʽ ʪʘ ʩʧʨʷʤʦʚʘʥʽ ʚʟʜʦʚʞ 
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ʫʤʦʚʥʦ ʚʽʜʢʠʥʫʪʠʭ ʩʪʨʠʞʥʽʚ. ɼʦ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʫʟʣʘ ʜʦʢʣʘʜʘʶʪʴʩʷ ʟʦʚʥʽʰʥʽ 

ʟʫʩʠʣʣʷ (ʷʢʱʦ ʚʦʥʠ ʻ). ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʠʡ ʚʫʟʦʣ ʟ ʧʨʠʢʣʘʜʝʥʠʤʠ ʜʦ 

ʥʴʦʛʦ ʟʦʚʥʽʰʥʽʤʠ ʩʠʣʘʤʠ ʪʘ ʨʝʘʢʮʽʷʤʠ ʚʽʜʢʠʥʫʪʠʭ ʩʪʨʠʞʥʽʚ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʧʣʦʩʢʫ ʟʙʽʞʥʫ ʩʠʩʪʝʤʫ ʩʠʣ. ɼʘʣʽ ʩʢʣʘʜʘʶʪʴʩʷ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

(ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ ʚʽʩʽ x ʪʘ y). ɿ ʦʪʨʠʤʘʥʠʭ ʨʽʚʥʷʥʴ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝʚʽʜʦʤʽ 

ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʽ ʽʥʰʽ ʚʫʟʣʠ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ 

ʚʠʟʥʘʯʝʥʽ ʫʩʽ ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ. ɺʫʟʣʠ ʪʨʝʙʘ ʨʦʟʛʣʷʜʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ ʪʘ ʫ 

ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ, ʱʦʙʠ ʫ ʨʽʚʥʷʥʥʷʭ ʨʽʚʥʦʚʘʛʠ ʙʫʣʦ ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ 

ʥʝʚʽʜʦʤʠʭ.  

 

 

ʈʠʩʫʥʦʢ 2.3 - ʉʭʝʤʘ ʧʦʟʥʘʯʝʥʥʷ ʚʫʟʣʽʚ ʪʘ ʩʪʨʠʞʥʽʚ (ʊʄ-2, ʧʨʠʢʣʘʜ 1) 

 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʧʨʠʢʣʘʜʽ (ʨʠʩ. 2.3) ʻ ʜʚʘ ʚʫʟʣʠ, ʚ ʷʢʠʭ ʟʙʽʛʘʶʪʴʩʷ 

ʣʠʰʝ ʜʚʘ ʩʪʨʠʞʥʽ ï B ʪʘ C. ʈʦʟʨʘʭʫʥʢʠ ʨʽʚʥʦʚʘʛʠ ʚʫʟʣʽʚ ʤʦʞʥʘ ʧʦʯʘʪʠ ʽʟ 

ʙʫʜʴ-ʷʢʦʛʦ ʽʟ ʥʠʭ. ʆʙʝʨʝʤʦ ʚʫʟʦʣ C ï ʫ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʩʪʨʠʞʥʽ 1 ʪʘ 2, ʘ 

ʪʘʢʦʞ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʶ ʩʠʣʫ P. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ C 

(ʨʠʩ. 2.4, ʘ). 

ï ɺʽʜʢʠʥʝʤʦ ʩʪʨʠʞʥʽ 1 ʪʘ 2, ʾʭʥʶ ʜʽʶ ʟʘʤʽʥʠʤʦ ʥʝʚʽʜʦʤʠʤʠ ʨʝʘʢʮʽʷʤʠ 

S1 ʪʘ S2; 

ï cʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ S1 ʪʘ S2 ʚʽʜ ʚʫʟʣʘ C, ʚʚʘʞʘʶʯʠ, ʱʦ 

ʩʪʨʠʞʥʽ ʫʤʦʚʥʦ ʨʦʟʪʷʛʥʫʪʽ; 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y. 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʚʫʟʣʘ C, ʧʦʙʫʜʫʚʘʚʰʠ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 
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ừ
Ử
Ừ

Ử
ứ Ὂ πȠ ὖ Ὓ πȠ

Ὂ πȠ Ὓ πȢ

 

ɿʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ, ʨʦʟʚôʷʟʘʚʰʠ ʮʶ 

ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

Ὓ ὖ σ ̋ Ƞ̊
Ὓ πȢ

 

ʗʢʱʦ ʦʪʨʠʤʘʣʠ ʨʝʘʢʮʽʶ ʩʪʨʠʞʥʷ ʟʽ ʟʥʘʢʦʤ çïè ï ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʩʪʨʠʞʝʥʴ ʻ ʥʘʩʧʨʘʚʜʽ ʩʪʠʩʥʫʪʠʤ. S1 = 0 ʦʟʥʘʯʘʻ, ʱʦ ʩʪʨʠʞʝʥʴ 1 ʥʝ ʻ 

ʥʘʚʘʥʪʘʞʝʥʠʤ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ D. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʪʨʠ ʩʪʨʠʞʥʽ ï 2, 3, 5. 

ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S3 ʪʘ S5) ʥʝʚʽʜʦʤʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ D (ʨʠʩ. 2.4, ʙ). ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽ ʁ

ʩʪʨʠʞʥʷ 3 ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʥʝʚʽʜʦʤʠʤ ʢʫʪʦʤ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. ʇʦʟʥʘʯʠʤʦ ʮʝʡ 

ʢʫʪ Ŭ ʪʘ ʚʠʟʥʘʯʠʤʦ ʡʦʛʦ ʽʟ ʪʨʠʢʫʪʥʠʢʘ ADC 

ὃ᷁Ὀὅɻ ÁÒÃÔÇ
ὥ

ÁÒÃÔÇ
ς

τ
ςφȟυχЈȢ 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠ Ὓ ὛϽÃÏÓ ɻ πȠ

Ὂ πȠ Ὂ Ὓ ὛϽÓÉÎ ɻ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ 

 Ὓ
Ὓ

ÃÏÓ ɻ
σȟσυ̋ Ƞ̊

Ὓ Ὂ ὛϽÓÉÎɻ ψȟυ̋ Ȣ̊

 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ A. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʪʨʠ ʩʪʨʠʞʥʽ ï 1, 3, 4. 

ʈʝʘʢʮʽʷ ʦʜʥʦʛʦ ʽʟ ʥʠʭ (S4) ʥʝʚʽʜʦʤʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ A 

(ʨʠʩ. 2.4, ʚ). ʂʫʪ Ŭ ʟʦʙʨʘʟʠʤʦ ʤʽʞ ʨʝʘʢʮʽʻʶ S3 ʪʘ ʛʦʨʠʟʦʥʪʘʣʣʶ, ʙʘʟʫʶʯʠʩʴ 
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ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʠʭ ʢʫʪʽʚ ὃ᷁Ὀὅ ʪʘ ᷁ὄὃὈ. 

ʉʢʣʘʜʝʤʦ ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʪʘ ʚʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʫ S4 

Ὂ πȠ Ὑ Ὓ ὛϽÃÏÓɻ πȠ 

Ὓ Ὑ ὛϽÃÏÓɻ πȢ 

S4 = 0 ʦʟʥʘʯʘʻ, ʱʦ ʩʪʨʠʞʝʥʴ 4 ʥʝ ʻ ʥʘʚʘʥʪʘʞʝʥʠʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʠʣʠ ʫʩʽ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ. 

 

ʘ                                             ʙ                                            ʚ 

ʘ - ʚʫʟʦʣ C; 

ʙ - ʚʫʟʦʣ D; 

ʚ - ʚʫʟʦʣ A. 

ʈʠʩʫʥʦʢ 2.4 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʫʟʣʽʚ C, D, A (ʊʄ-2, ʧʨʠʢʣʘʜ 1) 

 

3. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ (ʤʝʪʦʜʫ ʧʝʨʝʨʽʟʽʚ). 

ʋʤʦʚʥʦ ʨʦʟʨʽʞʝʤʦ ʬʝʨʤʫ ʥʘ 2 ʯʘʩʪʠʥʠ (ʨʠʩ. 2.5). ʇʝʨʝʨʽʟ ʤʘʻ 

ʧʨʦʭʦʜʠʪʠ ʥʝ ʙʽʣʴʰ ʥʽʞ ʯʝʨʝʟ 3 ʩʪʨʠʞʥʽ. ɿʘʤʽʥʠʤʦ ʨʦʟʨʽʟʘʥʽ ʩʪʨʠʞʥʽ ʾʭʥʽʤʠ 

ʨʝʘʢʮʽʷʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʦʜʥʽʻʾ ʽʟ ʯʘʩʪʠʥ (ʥʘʧʨʠʢʣʘʜ, ʣʽʚʦʾ), 

ʧʦʩʣʽʜʦʚʥʦ ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʦʢ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ 

ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʜʚʦʭ ʽʟ ʪʨʴʦʭ ʩʪʨʠʞʥʽʚ (ʪʦʯʦʢ ʈʽʪʪʝʨʘ). ʋ ʪʦʯʮʽ A ʟʙʽʛʘʶʪʴʩʷ 

ʩʠʣʠ S3 ʪʘ S4, ʫ ʪʦʯʮʽ D ï S2 ʪʘ S3. ʗʢʱʦ ʜʚʽ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ 

ʧʘʨʘʣʝʣʴʥʽ (ʷʢ S2 ʪʘ S4), ʪʨʝʙʘ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ ʚʽʩʴ y. 
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ʈʠʩʫʥʦʢ 2.5 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ (ʊʄ-2, ʧʨʠʢʣʘʜ 1) 

 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ ὓ Ὂ πȠ ὖϽὬ ὛϽὬ πȠ

ὓ Ὂ πȠ Ὑ Ͻὥ Ὑ ϽὬ ὛϽὬ πȠ

Ὂ πȠ Ὑ ὛϽÓÉÎ ɻ πȢ

 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʪʘ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ 

Ὓ ὖ σ ̋ Ƞ̊

Ὓ
Ὑ Ͻὥ Ὑ ϽὬ

Ὤ

ρȟυϽτ σϽς

ς
πȠ

Ὓ
Ὑ

ÓÉÎɻ

ρȟυ

πȟττχ
σȟσυ ̋ Ȣ̊

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʣʠ ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 

ʤʝʪʦʜʘʤʠ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʈʽʪʪʝʨʘ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʚʽʨʥʠʤʠ. ʇʽʜʩʫʤʫʻʤʦ, ʱʦ ʩʪʨʠʞʥʽ 1 ʪʘ 4 ʥʝ ʻ ʥʘʚʘʥʪʘʞʝʥʠʤʠ, 

ʩʪʨʠʞʥʽ 2 ʪʘ 5 ï ʩʪʠʩʥʫʪʽ, ʩʪʨʠʞʝʥʴ 3 ï ʨʦʟʪʷʛʥʫʪʠʡ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ σ ̋ Ƞ̊ Ὑ ρȟυ ̋ Ƞ̊ Ὑ σȟσυ ̋ Ƞ̊ Ὑ ψȟυ ̋ Ƞ̊ 

Ὓ πȠ Ὓ σ ̋ Ƞ̊ Ὓ σȟσυ ̋ Ƞ̊ Ὓ πȠ Ὓ ψȟυ ̋ Ȣ̊ 
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2.1.1 ʊʄ-2, ʧʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ ʧʣʦʩʢʦʾ ʬʝʨʤʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʧʣʦʩʢʦʾ ʬʝʨʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ 

ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 2.2 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ 

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 

 

- ʤʝʪʦʜʦʤ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʨʦʟʛʣʷʥʫʪʠ ʨʽʚʥʦʚʘʛʫ ʚʫʟʣʽʚ C, D, A 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʧʨʠʢʣʘʜ 1 

55 

ʚʫʟʦʣ C 

 

ʚʫʟʦʣ D 

 

ʚʫʟʦʣ A 

 

- ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʚʠʢʦʥʘʚʰʠ ʧʝʨʝʨʽʟ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 
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ʗʢ ʙʘʯʠʤʦ, ʚʥʫʪʨʽʰʥʽ ʩʠʣʠ ʚ ʩʪʨʠʞʥʷʭ, ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ 

ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ, ʩʧʽʚʧʘʜʘʶʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 
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2.2 ʊʄ-2, ʧʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 

ʧʣʦʩʢʦʾ ʜʚʦʧʘʥʝʣʴʥʦ ʾʧʨʷʤʦʢʫʪʥʦ ʾʬʝʨʤʠ 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʇʣʦʩʢʫ ʧʨʷʤʦʢʫʪʥʫ ʜʚʦʧʘʥʝʣʴʥʫ ʬʝʨʤʫ ʥʘʚʘʥʪʘʞʝʥʦ ʟʦʚʥʽʰʥʽʤʠ 

ʩʠʣʘʤʠ P, F ʪʘ Q (ʨʠʩ. 2.6). ɺʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʦʧʦʨ ʪʘ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ 

ʪʘʢʦʾ ʬʝʨʤʠ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ a = 2 ʤ, h = 1 ʤ, P = 5 ʢʅ, F = 4 ʢʅ, Q = 8 ʢʅ, 

Ŭ = 45Á, ɓ = 30Á. 

 

 

ʈʠʩʫʥʦʢ 2.6 - ɼʚʦʧʘʥʝʣʴʥʘ ʧʨʷʤʦʢʫʪʥʘ ʬʝʨʤʘ (ʊʄ-2, ʧʨʠʢʣʘʜ 2) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʤʦ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʬʝʨʤʠ. 

ï ʩʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 2.7); 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, RB; 

ï ʩʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὖϽÃÏÓɻ Ὑ ὗϽÓÉÎɼ πȠ

Ὂ πȠ Ὑ ὖϽÓÉÎɻ Ὂ ὗϽÃÏÓɼ πȠ

ὓ Ὂ πȠ ὖϽÃÏÓɻϽὬ ὊϽὥ Ὑ ϽὬ ὗϽÃÏÓɼϽςϽὥ πȠ 
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ï ʚʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 

ừ
Ừ

ứὙ
ὖϽÃÏÓɻϽὬ ὊϽὥ ὗϽÃÏÓɼϽςϽὥ

Ὤ
ρφȟρψ ̋ Ƞ̊

Ὑ Ὑ ὖϽÃÏÓɻ ὗϽÓÉÎɼ ρυȟχρ̋ Ƞ̊

Ὑ Ὂ ὖϽÓÉÎɻ ὗϽÃÏÓɼ πȟφρ ̋ Ƞ̊

 

ï ʚʠʟʥʘʯʠʤʦ ʨʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ RA ʚ ʦʧʦʨʽ ɸ  

Ὑ Ὑ Ὑ ρυȟχρ πȟφρ ρυȟχσ ̋ Ƞ̊ 

ï ʚʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʚʽʨʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 

ὓ Ὂ πȠ Ὑ ϽςϽὥ Ὑ ϽὬ ὖϽÓÉÎɻϽςϽὥ  

ὊϽὥ ὗϽÓÉÎɼϽὬ πȟφρϽςϽς ρυȟχρϽρ υϽπȟχρϽςϽς  

τϽς ψϽπȟυϽρ π 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π, ʦʪʞʝ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 

ʚʠʟʥʘʯʝʥʦ ʚʽʨʥʦ. 

 

ʈʠʩʫʥʦʢ 2.7 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʬʝʨʤʠ (ʊʄ-2, ʧʨʠʢʣʘʜ 2) 

 

2. ɺʠʟʥʘʯʠʤʦ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʬʝʨʤʠ ʧʦʟʥʘʯʠʤʦ ʫʩʽ ʩʪʨʠʞʥʽ 

ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ ʟ 1 ʜʦ 9, ʘ ʚʫʟʣʠ ʬʝʨʤʠ (ʪʦʯʢʠ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʩʪʨʠʞʥʽ) 

ʧʦʟʥʘʯʠʤʦ ʟʘʛʦʣʦʚʥʠʤʠ ʣʽʪʝʨʘʤʠ C, D, E, F (ʨʠʩ. 2.8). 

 

ʈʠʩʫʥʦʢ 2.8 - ʉʭʝʤʘ ʧʦʟʥʘʯʝʥʥʷ ʚʫʟʣʽʚ ʪʘ ʩʪʨʠʞʥʽʚ (ʊʄ-2, ʧʨʠʢʣʘʜ 2) 

 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʧʨʠʢʣʘʜʽ (ʨʠʩ. 2.8) ʻ ʜʚʘ ʚʫʟʣʠ, ʚ ʷʢʠʭ ʟʙʽʛʘʶʪʴʩʷ 

ʣʠʰʝ ʜʚʘ ʩʪʨʠʞʥʽ ï A ʪʘ B. ʈʦʟʨʘʭʫʥʢʠ ʨʽʚʥʦʚʘʛʠ ʚʫʟʣʽʚ ʤʦʞʥʘ ʧʦʯʘʪʠ ʽʟ 

ʙʫʜʴ-ʷʢʦʛʦ ʽʟ ʥʠʭ. ʆʙʝʨʝʤʦ ʚʫʟʦʣ A ï ʫ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʩʪʨʠʞʥʽ 1 ʪʘ 4, ʘ 

ʪʘʢʦʞ ʧʨʠʢʣʘʜʝʥʦ ʨʝʘʢʮʽʾ ʦʧʦʨʠ A ï RAx, RAy. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ A (ʨʠʩ. 2.9, ʘ). 

ï ɺʽʜʢʠʥʝʤʦ ʩʪʨʠʞʥʽ 1 ʪʘ 4, ʾʭʥʶ ʜʽʶ ʟʘʤʽʥʠʤʦ ʥʝʚʽʜʦʤʠʤʠ ʨʝʘʢʮʽʷʤʠ 

S1 ʪʘ S4; 

ï cʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ S1 ʪʘ S4 ʚʽʜ ʚʫʟʣʘ A, ʚʚʘʞʘʶʯʠ, ʱʦ 

ʩʪʨʠʞʥʽ ʫʤʦʚʥʦ ʨʦʟʪʷʛʥʫʪʽ; 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y. 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʚʫʟʣʘ, ʧʦʙʫʜʫʚʘʚʰʠ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠ Ὑ Ὓ πȠ

Ὂ πȠ Ὑ Ὓ πȢ
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ɿʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ, ʨʦʟʚôʷʟʘʚʰʠ ʮʶ 

ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

Ὓ Ὑ ρυȟχρ ρυȟχρ ̋ Ƞ̊
Ὓ Ὑ πȟφρ ̋ Ȣ̊

 

ʊʘʢʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 1 ʻ ʩʪʠʩʥʫʪʠʤ, ʘ ʩʪʨʠʞʝʥʴ 4 

ï ʨʦʟʪʷʛʥʫʪʠʤ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ C. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʪʨʠ ʩʪʨʠʞʥʽ ï 1, 2, 3. 

ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S2 ʪʘ S3) ʥʝʚʽʜʦʤʘ. ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʻ 

ʟʫʩʠʣʣʷ P ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ C (ʨʠʩ. 2.9, ʙ). ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ 

ʩʪʨʠʞʥʷ 3 ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʥʝʚʽʜʦʤʠʤ ʢʫʪʦʤ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. ʇʦʟʥʘʯʠʤʦ ʮʝʡ 

ʢʫʪ ɔ ʪʘ ʚʠʟʥʘʯʠʤʦ ʡʦʛʦ ʽʟ ʪʨʠʢʫʪʥʠʢʘ CED 

ὅ᷁ὉὈɾ ÁÒÃÔÇ
ὥ

ÁÒÃÔÇ
ρ

ς
ςφȟυχЈȢ 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠ ὖϽÃÏÓɻ Ὓ ὛϽÃÏÓ ɾ πȠ

Ὂ πȠ ὖϽÓÉÎ ɻ Ὓ ὛϽÓÉÎ ɾ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ 

 Ὓ
ὖϽÓÉÎ ɻ Ὓ

ÓÉÎ ɾ
φȟυυ ̋ Ƞ̊

Ὓ ὛϽÃÏÓɾ ὖϽÃÏÓɻ ςȟσς ̋ Ȣ̊

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 2 ʨʦʟʪʷʛʥʫʪʠʡ, ʘ 

ʩʪʨʠʞʝʥʴ 3 ʩʪʠʩʥʫʪʠʡ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ E. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʯʦʪʠʨʠ ʩʪʨʠʞʥʽ ï 3, 4, 5, 

8. ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S5 ʪʘ S8) ʥʝʚʽʜʦʤʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ E (ʨʠʩ. 2.9, ʚ). ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʂʫʪ ɔ 

ʟʦʙʨʘʟʠʤʦ ʤʽʞ ʨʝʘʢʮʽʻʶ S3 ʪʘ ʛʦʨʠʟʦʥʪʘʣʣʶ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʥʫʪʨʽʰʥʽʭ ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʠʭ ʢʫʪʽʚ Ὀ᷁ὅὉ ʪʘ ὅ᷁Ὁὃ.  

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 
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ừ
Ử
Ừ

Ử
ứ Ὂ πȠὛ ὛϽÃÏÓ ɾ Ὓ πȠ

Ὂ πȠ Ὓ ὛϽÓÉÎ ɾ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ 

 Ὓ Ὓ ὛϽÃÏÓ ɾ ωȟψφ ̋ Ƞ̊

Ὓ ὛϽÓÉÎ ɾ ςȟωσ ̋ Ȣ̊
 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʥʽ 5 ʪʘ 8 ʨʦʟʪʷʛʥʫʪʽ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ D. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʯʦʪʠʨʠ ʩʪʨʠʞʥʽ ï 2, 5, 6, 

7. ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S6 ʪʘ S7) ʥʝʚʽʜʦʤʘ. ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʻ 

ʟʫʩʠʣʣʷ F. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ D (ʨʠʩ. 2.9, ʛ). ʉʧʨʷʤʫʻʤʦ 

ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʇʦʟʥʘʯʠʤʦ ʢʫʪ ɔ ʤʽʞ ʩʪʨʠʞʥʷʤʠ 6 ʪʘ 7. 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠὛ Ὓ ὛϽÃÏÓ ɾ πȠ

Ὂ πȠ Ὂ Ὓ ὛϽÓÉÎ ɾ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ 

 Ὓ
Ὂ Ὓ

ÓÉÎ ɾ
ρυȟτω ̋ Ƞ̊

Ὓ Ὓ ὛϽÃÏÓɾ ρφȟρψ ̋ Ȣ̊

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 7 ʩʪʠʩʥʫʪʠʡ, ʩʪʨʠʞʝʥʴ 

8 ï ʨʦʟʪʷʛʥʫʪʠʡ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ F. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʪʨʠ ʩʪʨʠʞʥʽ ï 7, 8, 9. 

ʈʝʘʢʮʽʷ ʦʜʥʦʛʦ ʽʟ ʥʠʭ (S9) ʥʝʚʽʜʦʤʘ. ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʻ ʟʫʩʠʣʣʷ 

Q. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ F (ʨʠʩ. 2.9, ʜ). ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ 

ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʇʦʟʥʘʯʠʤʦ ʢʫʪ ɔ ʤʽʞ ʩʪʨʠʞʥʷʤʠ 7 ʪʘ 8. 

ʉʢʣʘʜʝʤʦ ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʪʘ ʚʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʫ S9 

Ὂ πȠ Ὓ ὗϽÃÏÓɼ ὛϽÓÉÎ ɾ πȠ 
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Ὓ ὗϽÃÏÓɼ ὛϽÓÉÎɾ πȢ 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʨʠʞʝʥʴ 9 ʥʝ ʻ ʥʘʚʘʥʪʘʞʝʥʠʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʠʣʠ ʫʩʽ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ. 

 

 

ʘ                                             ʙ                                            ʚ 

 

ʛ                                                         ʜ  

ʘ - ʚʫʟʦʣ A; 

ʙ - ʚʫʟʦʣ C; 

ʚ - ʚʫʟʦʣ E; 

ʛ - ʚʫʟʦʣ D; 

ʜ - ʚʫʟʦʣ B. 

ʈʠʩʫʥʦʢ 2.9 - ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʚʫʟʣʽʚ A, C, E, D, F ʬʝʨʤʠ 

(ʊʄ-2, ʧʨʠʢʣʘʜ 2) 

 

3. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ (ʤʝʪʦʜʫ ʧʝʨʝʨʽʟʽʚ). 

ʋʤʦʚʥʦ ʨʦʟʨʽʞʝʤʦ ʬʝʨʤʫ ʥʘ 2 ʯʘʩʪʠʥʠ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 (ʨʠʩ. 2.10). 

ɿʘʤʽʥʠʤʦ ʨʦʟʨʽʟʘʥʽ ʩʪʨʠʞʥʽ ʾʭʥʽʤʠ ʨʝʘʢʮʽʷʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʦʜʥʽʻʾ 

ʽʟ ʯʘʩʪʠʥ (ʥʘʧʨʠʢʣʘʜ, ʣʽʚʦʾ), ʧʦʩʣʽʜʦʚʥʦ ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ 
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ʚʽʜʥʦʩʥʦ ʪʦʯʦʢ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʜʚʦʭ ʽʟ ʪʨʴʦʭ ʩʪʨʠʞʥʽʚ (ʪʦʯʦʢ 

ʈʽʪʪʝʨʘ). ʋ ʪʦʯʮʽ C ʟʙʽʛʘʶʪʴʩʷ ʩʠʣʠ S2 ʪʘ S3, ʫ ʪʦʯʮʽ E ï S3 ʪʘ S4. ʗʢʱʦ ʜʚʽ 

ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ ʧʘʨʘʣʝʣʴʥʽ (ʷʢ S2 ʪʘ S4), ʪʨʝʙʘ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ 

ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ ʚʽʩʴ y. 

  

ʈʠʩʫʥʦʢ 2.10 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ ʟʘ ʨʦʟʛʣʷʜʫ ʧʝʨʝʨʽʟʫ 

ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 (ʊʄ-2, ʧʨʠʢʣʘʜ 2) 

 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ ὓ Ὂ πȠ Ὑ ϽὬ ὛϽὬ πȠ

ὓ Ὂ πȠ Ὑ Ͻὥ ὖϽÃÏÓɻϽὬ ὖϽÓÉÎɻϽὥ ὛϽὬ πȠ

Ὂ πȠ Ὑ ὖϽÓÉÎɻ ὛϽÓÉÎ ɾ πȢ

 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʪʘ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ 

Ὓ Ὑ ρυȟχρ ρυȟχρ ̋ Ƞ̊

Ὓ
Ὑ Ͻὥ ὖϽÃÏÓɻϽὬ ὖϽÓÉÎɻϽὥ

Ὤ
πȟφρϽς υϽπȟχρϽρ υϽπȟχρϽς

ρ
ςȟσς ̋ Ƞ̊

Ὓ
Ὑ ὖϽÓÉÎɻ

ÓÉÎɾ

πȟφρυϽπȟχρ

πȟτυ
φȟυυ ̋ Ȣ̊
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 2, 3, 4, ʨʦʟʨʘʭʦʚʘʥʽ 

ʤʝʪʦʜʘʤʠ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʈʽʪʪʝʨʘ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʚʽʨʥʠʤʠ.  

ɼʘʣʽ ʨʦʟʨʽʞʝʤʦ ʬʝʨʤʫ ʥʘ 2 ʯʘʩʪʠʥʠ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8 (ʨʠʩ. 2.11). 

ɿʘʤʽʥʠʤʦ ʨʦʟʨʽʟʘʥʽ ʩʪʨʠʞʥʽ ʾʭʥʽʤʠ ʨʝʘʢʮʽʷʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʦʜʥʽʻʾ 

ʽʟ ʯʘʩʪʠʥ (ʥʘʧʨʠʢʣʘʜ, ʧʨʘʚʦʾ), ʧʦʩʣʽʜʦʚʥʦ ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ 

ʚʽʜʥʦʩʥʦ ʪʦʯʦʢ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʜʚʦʭ ʽʟ ʪʨʴʦʭ ʩʪʨʠʞʥʽʚ (ʪʦʯʦʢ 

ʈʽʪʪʝʨʘ). ʋ ʪʦʯʮʽ D ʟʙʽʛʘʶʪʴʩʷ ʩʠʣʠ S6 ʪʘ S7, ʫ ʪʦʯʮʽ F ï S7 ʪʘ S8. ɼʚʽ ʥʝʚʽʜʦʤʽ 

ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ S6 ʪʘ S8 ʧʘʨʘʣʝʣʴʥʽ, ʪʦʤʫ ʪʨʝʙʘ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʧʨʦʝʢʮʽʡ 

ʩʠʣ ʥʘ ʚʽʩʴ y. 

 

  

ʈʠʩʫʥʦʢ 2.11 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ ʟʘ ʨʦʟʛʣʷʜʫ ʧʝʨʝʨʽʟʫ 

ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8 (ʊʄ-2, ʧʨʠʢʣʘʜ 2) 

 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ ὓ Ὂ πȠ ὛϽὬ ὗϽÓÉÎɼϽὬ ὗϽÃÏÓɼϽὥ πȠ

ὓ Ὂ πȠ ὛϽὬ Ὑ ϽὬ πȠ

Ὂ πȠ ὛϽÓÉÎ ɾ ὗϽÃÏÓɼ πȢ

 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʧʨʠʢʣʘʜ 2 

65 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʪʘ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ 

Ὓ
ὗϽÃÏÓɼϽὥ ὗϽÓÉÎɼϽὬ

Ὤ

ψϽπȟψχϽς ψϽπȟυϽρ

ρ
ωȟψφ ̋ Ƞ̊ 

Ὓ Ὑ ρφȟρψ ρφȟρψ ̋ Ƞ̊ 

Ὓ
ὗϽÃÏÓɼ

ÓÉÎɾ

ψϽπȟχρ

πȟτυ
ρυȟτω ̋ Ȣ̊ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 6, 7, 8, ʨʦʟʨʘʭʦʚʘʥʽ 

ʤʝʪʦʜʘʤʠ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʈʽʪʪʝʨʘ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʚʽʨʥʠʤʠ.  

ʇʽʜʚʝʜʝʤʦ ʧʽʜʩʫʤʢʠ. ʉʪʨʠʞʥʽ 1, 3, 7 ï ʩʪʠʩʥʫʪʽ, ʩʪʨʠʞʥʽ 2, 4, 5, 6, 8 ï 

ʨʦʟʪʷʛʥʫʪʽ, ʩʪʨʠʞʝʥʴ 9 ï ʥʝ ʻ ʥʘʚʘʥʪʘʞʝʥʠʤ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ ρυȟχς ̋ Ƞ̊ Ὑ πȟφρ ̋ Ƞ̊ Ὑ ρυȟχσ ̋ Ƞ̊ 

Ὑ ρφȟρψ ̋ Ƞ̊ Ὓ πȟφρ ̋ Ƞ̊ Ὓ ςȟσς ̋ Ƞ̊ Ὓ φȟυυ ̋ Ƞ̊ 

Ὓ ρυȟχς ̋ Ƞ̊ Ὓ ςȟωσ ̋ Ƞ̊ Ὓ ρφȟρψ ̋ Ƞ̊ Ὓ ρυȟτω ̋ Ƞ̊ 

Ὓ ωȟψφ ̋ Ƞ̊ Ὓ πȢ 
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2.2.1 ʊʄ-2, ʧʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ ʧʣʦʩʢʦʾ ʜʚʦʧʘʥʝʣʴʥʦʾ ʧʨʷʤʦʢʫʪʥʦʾ ʬʝʨʤʠ ʘʥʘʣʽʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʧʣʦʩʢʦʾ ʬʝʨʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ 

ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 2.7 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ 

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 

 

- ʤʝʪʦʜʦʤ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʨʦʟʛʣʷʥʫʪʠ ʨʽʚʥʦʚʘʛʫ ʚʫʟʣʽʚ A, C, E, D, F 

ʚʫʟʦʣ A 
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ʚʫʟʦʣ C 

 

ʚʫʟʦʣ E 

 

ʚʫʟʦʣ D 
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ʚʫʟʦʣ F 

 

- ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʚʠʢʦʥʘʚʰʠ ʧʝʨʝʨʽʟ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 

 

ʘ ʪʘʢʦʞ, ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8 
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ʗʢ ʙʘʯʠʤʦ, ʚʥʫʪʨʽʰʥʽ ʩʠʣʠ ʚ ʩʪʨʠʞʥʷʭ, ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ 

ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ, ʩʧʽʚʧʘʜʘʶʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 
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2.3 ʊʄ-2, ʧʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 

ʧʣʦʩʢʦʾ ʪʨʠʧʘʥʝʣʴʥʦ ʾʪʨʠʢʫʪʥʦ ʾʬʝʨʤʠ 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʇʣʦʩʢʫ ʪʨʠʢʫʪʥʫ ʪʨʠʧʘʥʝʣʴʥʫ ʬʝʨʤʫ ʥʘʚʘʥʪʘʞʝʥʦ ʟʦʚʥʽʰʥʽʤʠ ʩʠʣʘʤʠ 

P, F, Q ʪʘ T (ʨʠʩ. 2.12). ɺʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʦʧʦʨ ʪʘ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʪʘʢʦʾ 

ʬʝʨʤʠ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ a = 3 ʤ, h = 2 ʤ, P = 2 ʢʅ, F = 3 ʢʅ, Q = 10 ʢʅ, 

T = 6 ʢʅ, Ŭ = 45Á, ɓ = 30Á, ɔ = 25Á, ŭ = 15Á. 

 

ʈʠʩʫʥʦʢ 2.12 - ʊʨʠʧʘʥʝʣʴʥʘ ʪʨʠʢʫʪʥʘ ʬʝʨʤʘ (ʊʄ-2, ʧʨʠʢʣʘʜ 3) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʤʦ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʬʝʨʤʠ. 

ï ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 2.13); 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, RB, ʟʘʟʥʘʯʠʤʦ, 

ʱʦ ʦʧʦʨʫ B ʧʨʠʻʜʥʘʥʦ ʜʦ ʬʝʨʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʠʞʥʷ BH, ʪʦʤʫ ʨʝʘʢʮʽʶ 

ʚôʷʟʽ B ʙʫʜʝ ʩʧʨʷʤʦʚʘʥʦ ʚʟʜʦʚʞ ʮʴʦʛʦ ʩʪʨʠʞʥʷ; 

ï ʚʠʟʥʘʯʠʤʦ ʢʫʪ Ů ʤʽʞ ʥʠʞʥʽʤ ʪʘ ʚʝʨʭʥʽʤ ʧʦʷʩʦʤ ʬʝʨʤʠ ʪʘ ʚʽʜʩʪʘʥʴ 

FG, ɦ ʦ ʻ ʧʣʝʯʝʤ ʩʠʣʠ ὝϽÓÉÎɾ 

ʀ ÁÒÃÔÇ
ρȟυϽὬ

σϽὥ
ρψȟττЈȠ 

ὊὋ ὥϽÔÇʀ ρ ̍ Ȣ 
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ʈʠʩʫʥʦʢ 2.13 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʬʝʨʤʠ (ʊʄ-2, ʧʨʠʢʣʘʜ 3) 

 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὖϽÃÏÓɻ Ὑ ϽÓÉÎɿ ὗϽÓÉÎɼ ὝϽÓÉÎɾ πȠ

Ὂ πȠ Ὑ ὖϽÓÉÎɻ Ὂ ὗϽÃÏÓɼ ὝϽÃÏÓɾ

Ὑ ϽÃÏÓɿ πȠ

ὓ Ὂ πȠ ὖϽÃÏÓɻϽρȟυὬ ὊϽὥ ὗϽÃÏÓɼϽςὥ ὝϽÃÏÓɾϽςὥ

ὝϽÓÉÎɾϽὊὋ Ὑ ϽÃÏÓɿϽσὥ πȠ 

 

ï ʚʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 

Ὑ
ὖϽÃÏÓɻϽρȟυὬ ὊϽὥ ὗϽÃÏÓɼϽςὥ

ÃÏÓɿϽσὥ
 

ὝϽÓÉÎɾϽὊὋ ὝϽÃÏÓɾϽςὥ

ÃÏÓɿϽσὥ
ωȟωω ̋ Ƞ̊ 

Ὑ ὖϽÃÏÓɻ Ὑ ϽÓÉÎɿ ὗϽÓÉÎɼ ὝϽÓÉÎɾ σȟφσ ̋ Ƞ̊ 

Ὑ ὖϽÓÉÎɻ Ὂ ὗϽÃÏÓɼ ὝϽÃÏÓɾ Ὑ ϽÃÏÓɿ φȟπτ ̋ Ƞ̊ 

ï ʚʠʟʥʘʯʠʤʦ ʨʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ RA ʚ ʦʧʦʨʽ ɸ  

Ὑ Ὑ Ὑ σȟφσ φȟπτ χȟπυ ̋ Ƞ̊ 

ï ʚʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʚʽʨʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 
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ὓ Ὂ πȠ Ὑ Ͻσὥ  ὖϽÃÏÓɻϽρȟυὬ ὖϽÓÉÎɻϽσὥ ὊϽςὥ  

ὗϽÃÏÓɼϽὥ ὝϽÃÏÓɾϽὥ ὝϽÓÉÎɾϽὊὋ  

φȟπτϽσϽσ  ςϽπȟχρϽρȟυϽς ςϽπȟχρϽσϽσ σϽςϽσ  

ρπϽπȟψχϽσ φϽπȟωρϽσ φϽπȟτςϽρ π 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π, ʦʪʞʝ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 

ʚʠʟʥʘʯʝʥʦ ʚʽʨʥʦ. 

 

2. ɺʠʟʥʘʯʠʤʦ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʬʝʨʤʠ ʧʦʟʥʘʯʠʤʦ ʫʩʽ ʩʪʨʠʞʥʽ 

ʘʨʘʙʩʴʢʠʤʠ ʯʠʩʣʘʤʠ ʟ 1 ʜʦ 11, ʘ ʚʫʟʣʠ ʬʝʨʤʠ (ʪʦʯʢʠ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʩʪʨʠʞʥʽ) 

ʧʦʟʥʘʯʠʤʦ ʟʘʛʦʣʦʚʥʠʤʠ ʣʽʪʝʨʘʤʠ C, D, E, F, G, H (ʨʠʩ. 2.14). 

 

ʈʠʩʫʥʦʢ 2.14 - ʉʭʝʤʘ ʧʦʟʥʘʯʝʥʥʷ ʚʫʟʣʽʚ ʪʘ ʩʪʨʠʞʥʽʚ (ʊʄ-2, ʧʨʠʢʣʘʜ 3) 

 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʧʨʠʢʣʘʜʽ (ʨʠʩ. 2.14) ʻ ʜʚʘ ʚʫʟʣʠ, ʚ ʷʢʠʭ ʟʙʽʛʘʶʪʴʩʷ 

ʣʠʰʝ ʜʚʘ ʩʪʨʠʞʥʽ ï A ʪʘ H. ʈʦʟʨʘʭʫʥʢʠ ʨʽʚʥʦʚʘʛʠ ʚʫʟʣʽʚ ʤʦʞʥʘ ʧʦʯʘʪʠ ʽʟ 

ʙʫʜʴ-ʷʢʦʛʦ ʽʟ ʥʠʭ. ʆʙʝʨʝʤʦ ʚʫʟʦʣ A ï ʫ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʩʪʨʠʞʥʽ 1 ʪʘ 2, ʘ 

ʪʘʢʦʞ ʧʨʠʢʣʘʜʝʥʦ ʨʝʘʢʮʽʾ ʦʧʦʨʠ A ï RAx, RAy. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ A (ʨʠʩ. 2.15, ʘ). 
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ï ɺʽʜʢʠʥʝʤʦ ʩʪʨʠʞʥʽ 1 ʪʘ 2, ʾʭʥʶ ʜʽʶ ʟʘʤʽʥʠʤʦ ʥʝʚʽʜʦʤʠʤʠ ʨʝʘʢʮʽʷʤʠ 

S1 ʪʘ S2; 

ï cʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ S1 ʪʘ S2 ʚʽʜ ʚʫʟʣʘ A, ʚʚʘʞʘʶʯʠ, ʱʦ 

ʩʪʨʠʞʥʽ ʫʤʦʚʥʦ ʨʦʟʪʷʛʥʫʪʽ; 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y. 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʚʫʟʣʘ, ʧʦʙʫʜʫʚʘʚʰʠ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠ Ὑ Ὓ πȠ

Ὂ πȠ Ὑ Ὓ πȢ

 

ɿʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ, ʨʦʟʚôʷʟʘʚʰʠ ʮʶ 

ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

Ὓ Ὑ φȟπτ ̋ Ƞ̊

Ὓ Ὑ σȟφσ ̋ Ȣ̊
 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 1 ʻ ʨʦʟʪʷʛʥʫʪʠʤ, ʘ 

ʩʪʨʠʞʝʥʴ 2 ï ʩʪʠʩʥʫʪʠʤ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ C. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʪʨʠ ʩʪʨʠʞʥʽ ï 1, 3, 4. 

ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S3 ʪʘ S4) ʥʝʚʽʜʦʤʘ. ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʻ 

ʟʫʩʠʣʣʷ P ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ C (ʨʠʩ. 2.15, ʙ). ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ 

ʩʪʨʠʞʥʷ 3 ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʥʝʚʽʜʦʤʠʤ ʢʫʪʦʤ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. ʇʦʟʥʘʯʠʤʦ ʮʝʡ 

ʢʫʪ ɗ ʪʘ ʚʠʟʥʘʯʠʤʦ ʡʦʛʦ ʽʟ ʪʨʠʢʫʪʥʠʢʘ ACD. ʂʫʪ ʤʽʞ ʟʫʩʠʣʣʷʤ ʫ ʩʪʨʠʞʥʽ 4 ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʣʶ ʧʦʟʥʘʯʠʤʦ Ů ʽʟ ʚʣʘʩʪʠʚʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʠʭ ʢʫʪʽʚ. 

ὃ᷁ὅὈ ʃ ÁÒÃÔÇ
ρȟυϽ

ὥ
ÁÒÃÔÇ

ρȟυϽς

σ
τυЈȢ 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠ ὖϽÃÏÓɻ ὛϽÃÏÓ ʃ ὛϽÃÏÓ ʀ πȠ

Ὂ πȠ Ὓ ὖϽÓÉÎɻ ὛϽÓÉÎʃ ὛϽÓÉÎ ʀ πȢ
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ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʤʝʪʦʜʦʤ ʧʽʜʩʪʘʥʦʚʢʠ 

Ὓ
ὖϽÃÏÓɻ ὛϽÃÏÓ ʀ

ÃÏÓ ʃ
ρτȟψρ ̋ Ƞ̊ 

Ὓ
Ὓ ὖϽÓÉÎɻ

ὖϽÃÏÓɻϽÓÉÎʃ
ÃÏÓʃ

ÓÉÎʀ
ÃÏÓʀϽÓÉÎʃ
ÃÏÓʃ

ωȟυυ ̋ Ƞ̊ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 3 ʩʪʠʩʥʫʪʠʡ, ʘ 

ʩʪʨʠʞʝʥʴ 4 ʨʦʟʪʷʛʥʫʪʠʡ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ D. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʯʦʪʠʨʠ ʩʪʨʠʞʥʽ ï 2, 3, 5, 

6. ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S5 ʪʘ S6) ʥʝʚʽʜʦʤʘ. ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʚʝʨʪʠʢʘʣʴʥʝ 

ʟʦʚʥʽʰʥʻ ʟʫʩʠʣʣʷ F. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ D (ʨʠʩ. 2.15, ʚ). 

ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ ʩʪʨʠʞʥʷ 3 ʩʧʨʷʤʦʚʘʥʦ 

ʧʽʜ ʢʫʪʦʤ ɗ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ.  

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠὛ ὛϽÃÏÓ ʃ Ὓ πȠ

Ὂ πȠ Ὂ Ὓ ὛϽÓÉÎʃ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ  

Ὓ Ὓ ὛϽÃÏÓ ʃ ρτȟρ ̋ Ƞ̊ 

Ὓ Ὂ ὛϽÓÉÎʃ χȟτχ ̋ Ȣ̊ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 6 ʩʪʠʩʥʫʪʠʡ, ʘ 

ʩʪʨʠʞʝʥʴ 5 ʨʦʟʪʷʛʥʫʪʠʡ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ E. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʯʦʪʠʨʠ ʩʪʨʠʞʥʽ ï 4, 5, 7, 

8. ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S7 ʪʘ S8) ʥʝʚʽʜʦʤʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ E (ʨʠʩ. 2.15, ʛ). ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ 

ʩʪʨʠʞʥʷ 7 ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʥʝʚʽʜʦʤʠʤ ʢʫʪʦʤ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. ʇʦʟʥʘʯʠʤʦ ʮʝʡ 

ʢʫʪ ɖ ʪʘ ʚʠʟʥʘʯʠʤʦ ʡʦʛʦ ʽʟ ʪʨʠʢʫʪʥʠʢʘ DFE. ʂʫʪ ʤʽʞ ʟʫʩʠʣʣʷʤ ʫ ʩʪʨʠʞʥʽ 8 

ʪʘ ʛʦʨʠʟʦʥʪʘʣʣʶ ʧʦʟʥʘʯʠʤʦ Ů ʽʟ ʚʣʘʩʪʠʚʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʠʭ 

ʢʫʪʽʚ. ɺʠʟʥʘʯʠʤʦ ʚʽʜʩʪʘʥʴ DE ʪʘ ʢʫʪ ɖ 
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ὈὉ ςϽὥϽÔÇ ʀ ς ̍ Ƞ 

ʂ ÁÒÃÔÇ
ὈὉ

ὥ
σσȟφωЈȢ 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠὛϽÃÏÓʀ ὛϽÃÏÓ ʂ ὛϽÃÏÓʀ πȠ

Ὂ πȠ Ὓ ὛϽÓÉÎʂ ὛϽÓÉÎʀ ὛϽÓÉÎʀ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʤʝʪʦʜʦʤ ʧʽʜʩʪʘʥʦʚʢʠ 

Ὓ
ὛϽÃÏÓʀ ὛϽÃÏÓ ʂ

ÃÏÓʀ
σσȟρψ ̋ Ƞ̊ 

Ὓ
Ὓ

ÓÉÎʂ
ÃÏÓʂϽÓÉÎʀ
ÃÏÓʀ

ςφȟωτ ̋ Ȣ̊ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 7 ʩʪʠʩʥʫʪʠʡ, ʘ 

ʩʪʨʠʞʝʥʴ 8 ʨʦʟʪʷʛʥʫʪʠʡ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ F. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʯʦʪʠʨʠ ʩʪʨʠʞʥʽ ï 6, 7, 9, 

10. ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S9 ʪʘ S10) ʥʝʚʽʜʦʤʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ F (ʨʠʩ. 2.15, ʜ). ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʻ ʟʫʩʠʣʣʷ Q ʧʽʜ ʢʫʪʦʤ ɓ 

ʜʦ ʚʝʨʪʠʢʘʣʽ. ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ ʩʪʨʠʞʥʷ 

7 ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʢʫʪʦʤ ɖ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ.  

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠ Ὓ ὗϽÓÉÎɼ ὛϽÃÏÓʂ Ὓ πȠ

Ὂ πȠ ὗϽÃÏÓɼ ὛϽÓÉÎʂ Ὓ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ 

Ὓ ὗϽÓÉÎɼ ὛϽÃÏÓʂ Ὓ σρȟυς ̋ Ƞ̊ 

Ὓ ὗϽÃÏÓɼ ὛϽÓÉÎʂ φȟςψ ̋ Ȣ̊ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 10 ʩʪʠʩʥʫʪʠʡ, ʘ 

ʩʪʨʠʞʝʥʴ 9 ʨʦʟʪʷʛʥʫʪʠʡ. 
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ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ H. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʪʨʠ ʩʪʨʠʞʥʽ ï 10, 11 ʪʘ 

BH. ʈʝʘʢʮʽʷ ʦʜʥʦʛʦ ʽʟ ʥʠʭ (S11) ʥʝʚʽʜʦʤʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ H (ʨʠʩ. 2.15, e). ʈʝʘʢʮʽʶ ʦʧʦʨʠ B, ʷʢʫ ʟôʻʜʥʘʥʦ ʟ ʚʫʟʣʦʤ H ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʨʠʞʥʷ BH, ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʢʫʪʦʤ ŭ ʜʦ ʚʝʨʪʠʢʘʣʽ. ʉʧʨʷʤʫʻʤʦ 

ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ ʩʪʨʠʞʥʷ 11 ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʢʫʪʦʤ Ů 

ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

 

ʘ                                             ʙ                                            ʚ 

 

ʛ                                              ʜ                                             ʝ 

ʘ - ʚʫʟʦʣ A; 

ʙ - ʚʫʟʦʣ C; 

ʚ - ʚʫʟʦʣ D; 

ʛ - ʚʫʟʦʣ E; 

ʜ - ʚʫʟʦʣ F; 

ʝ - ʚʫʟʦʣ H. 

ʈʠʩʫʥʦʢ 2.15 - ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʚʫʟʣʽʚ A, C, D, E, F, H ʬʝʨʤʠ 

 (ʊʄ-2, ʧʨʠʢʣʘʜ 3) 

 

ʉʢʣʘʜʝʤʦ ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʪʘ ʚʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʫ S11 
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Ὂ πȠ Ὑ ϽÃÏÓɿ Ὓ ϽÓÉÎ ʀ πȠ 

Ὓ
Ὑ ϽÃÏÓɿ

ÓÉÎ ʀ
σπȟυ ̋ Ȣ̊ 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʨʠʞʝʥʴ 11 ʻ ʨʦʟʪʷʛʥʫʪʠʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʠʣʠ ʫʩʽ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ. 

 

3. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ (ʤʝʪʦʜʫ ʧʝʨʝʨʽʟʽʚ). 

ʋʤʦʚʥʦ ʨʦʟʨʽʞʝʤʦ ʬʝʨʤʫ ʥʘ 2 ʯʘʩʪʠʥʠ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 (ʨʠʩ. 2.16). 

ɿʘʤʽʥʠʤʦ ʨʦʟʨʽʟʘʥʽ ʩʪʨʠʞʥʽ ʾʭʥʽʤʠ ʨʝʘʢʮʽʷʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʦʜʥʽʻʾ ʽʟ 

ʯʘʩʪʠʥ (ʥʘʧʨʠʢʣʘʜ, ʣʽʚʦʾ), ʧʦʩʣʽʜʦʚʥʦ ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ 

ʪʦʯʦʢ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʜʚʦʭ ʽʟ ʪʨʴʦʭ ʩʪʨʠʞʥʽʚ (ʪʦʯʦʢ ʈʽʪʪʝʨʘ). ʋ 

ʪʦʯʮʽ C ʟʙʽʛʘʶʪʴʩʷ ʩʠʣʠ S3 ʪʘ S4, ʫ ʪʦʯʮʽ D ï S2 ʪʘ S3, ʫ ʪʦʯʮʽ H ï  S2 ʪʘ S4.  

 

ʈʠʩʫʥʦʢ 2.16 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ ʟʘ ʨʦʟʛʣʷʜʫ ʧʝʨʝʨʽʟʫ 

ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 (ʊʄ-2, ʧʨʠʢʣʘʜ 3) 

 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ὓ Ὂ πȠ ὛϽÃÏÓʀϽρȟυϽὬ ὛϽÓÉÎʀϽὥ Ὑ Ͻὥ  

ὖϽÃÏÓɻϽρȟυϽὬ ὖϽÓÉÎɻϽὥ πȠ 
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ὓ Ὂ πȠ Ὑ ϽὬ ὛϽὬ πȠ 

ὓ Ὂ πȠ ὛϽÃÏÓʃϽρȟυϽὬ ὛϽÓÉÎʃϽσϽὥ Ὑ ϽσϽὥ  

ὖϽÃÏÓɻϽρȟυϽὬ ὖϽÓÉÎɻϽσϽὥ πȢ 

 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʪʘ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ 

Ὓ Ὑ σȟφσ ̋ Ƞ̊ 

Ὓ
ὖϽÓÉÎɻϽσϽὥ ὖϽÃÏÓɻϽρȟυϽὬ Ὑ ϽσϽὥ

ÃÏÓʃϽρȟυϽὬ ÓÉÎʃϽσϽὥ
ρτȟψρ ̋ Ƞ̊ 

Ὓ
ὖϽÓÉÎɻϽὥ ὖϽÃÏÓɻϽρȟυϽὬ Ὑ Ͻὥ

ÃÏÓʀϽρȟυϽὬ ÓÉÎʀϽὥ
ωȟυυ ̋ Ȣ̊ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 2, 3, 4, ʨʦʟʨʘʭʦʚʘʥʽ 

ʤʝʪʦʜʘʤʠ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʈʽʪʪʝʨʘ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʚʽʨʥʠʤʠ.  

ɼʘʣʽ ʨʦʟʨʽʞʝʤʦ ʬʝʨʤʫ ʥʘ 2 ʯʘʩʪʠʥʠ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8  (ʨʠʩ. 2.17). 

ɿʘʤʽʥʠʤʦ ʨʦʟʨʽʟʘʥʽ ʩʪʨʠʞʥʽ ʾʭʥʽʤʠ ʨʝʘʢʮʽʷʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʦʜʥʽʻʾ 

ʽʟ ʯʘʩʪʠʥ (ʥʘʧʨʠʢʣʘʜ, ʣʽʚʦʾ), ʧʦʩʣʽʜʦʚʥʦ ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ 

ʚʽʜʥʦʩʥʦ ʪʦʯʦʢ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʜʚʦʭ ʽʟ ʪʨʴʦʭ ʩʪʨʠʞʥʽʚ (ʪʦʯʦʢ 

ʈʽʪʪʝʨʘ). ʋ ʪʦʯʮʽ F ʟʙʽʛʘʶʪʴʩʷ ʩʠʣʠ S6 ʪʘ S7, ʫ ʪʦʯʮʽ E ï S7 ʪʘ S8, ʫ ʪʦʯʮʽ H ï  

S6 ʪʘ S8. 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ὓ Ὂ πȠ Ὑ Ͻςὥ ὖϽÃÏÓɻϽρȟυϽὬ ὖϽÓÉÎɻϽςὥ  

ὊϽὥ  ὛϽÃÏÓʀϽὈὉ ὛϽÓÉÎʀϽὥ πȠ 

ὓ Ὂ πȠ ὛϽὈὉ Ὑ ϽὈὉ Ὑ Ͻὥ  

ὖϽÓÉÎɻϽὥ ὖϽÃÏÓɻϽρȟυϽὬ ὈὉ πȠ 
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ὓ Ὂ πȠ ὛϽÃÏÓʂϽὈὉ ὛϽÓÉÎʂϽςὥ ὊϽςὥ Ὑ Ͻσὥ  

ὖϽÃÏÓɻϽρȟυὬ ὖϽÓÉÎɻϽσὥ πȢ 

 

ʈʠʩʫʥʦʢ 2.17 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ ʟʘ ʨʦʟʛʣʷʜʫ ʧʝʨʝʨʽʟʫ 

ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8 (ʊʄ-2, ʧʨʠʢʣʘʜ 3) 

 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʪʘ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ 

Ὓ
Ὑ ϽὈὉ Ὑ Ͻὥ ὖϽÓÉÎɻϽὥ ὖϽÃÏÓɻϽρȟυϽὬ ὈὉ

ὈὉ
 

ρτȟρ ̋ Ƞ̊ 

Ὓ
ὊϽςὥ Ὑ Ͻσὥ ὖϽÃÏÓɻϽρȟυὬ ὖϽÓÉÎɻϽσὥ

ÃÏÓʂϽὈὉ ÓÉÎʂϽςὥ
 

ςφȟωτ ̋ Ƞ̊ 

Ὓ
Ὑ Ͻςὥ ὖϽÃÏÓɻϽρȟυϽὬ ὖϽÓÉÎɻϽςὥ ὊϽὥ

ÃÏÓʀϽὈὉ ÓÉÎʀϽὥ
σσȟρψ ̋ Ȣ̊ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 6, 7, 8, ʨʦʟʨʘʭʦʚʘʥʽ 

ʤʝʪʦʜʘʤʠ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʈʽʪʪʝʨʘ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʚʽʨʥʠʤʠ.  
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ʇʽʜʚʝʜʝʤʦ ʧʽʜʩʫʤʢʠ. ʉʪʨʠʞʥʽ 2, 3, 6, 7, 10 ï ʩʪʠʩʥʫʪʽ, ʩʪʨʠʞʥʽ 1, 4, 5, 

8, 9, 11 ï ʨʦʟʪʷʛʥʫʪʽ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ σȟφσ ̋ Ƞ̊ Ὑ φȟπτ ̋ Ƞ̊ Ὑ χȟπυ ̋ Ƞ̊  

Ὑ ωȟωω ̋ Ƞ̊ Ὓ φȟπτ ̋ Ƞ̊ Ὓ σȟφσ ̋ Ƞ̊ Ὓ ρτȟψρ ̋ Ƞ̊ Ὓ ωȟυυ ̋ Ƞ̊ 

Ὓ χȟτχ ̋ Ƞ̊ Ὓ ρτȟρ ̋ Ƞ̊ Ὓ ςφȟωτ ̋ Ƞ̊ Ὓ σσȟρψ ̋ Ƞ̊ 

Ὓ φȟςψ ̋ Ƞ̊ Ὓ σρȟυς ̋ Ƞ̊ Ὓ σπȟυ ̋ Ȣ̊ 
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2.3.1 ʊʄ-2, ʧʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ ʧʣʦʩʢʦʾ ʪʨʠʧʘʥʝʣʴʥʦʾ ʪʨʠʢʫʪʥʦʾ ʬʝʨʤʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʧʣʦʩʢʦʾ ʬʝʨʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ 

ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʚʠʟʥʘʯʝʥʥʷ ʜʦʧʦʤʽʞʥʦʛʦ ʢʫʪʘ Ů 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 2.13 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ 

 

e atan
1.5hÖ

3 aÖ

å
æ
ç

õ
ö
÷

18.435degÖ=:=
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- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 

 

- ʤʝʪʦʜʦʤ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʨʦʟʛʣʷʥʫʪʠ ʨʽʚʥʦʚʘʛʫ ʚʫʟʣʽʚ A, C, D, E, F, H 

ʚʫʟʦʣ A 

 

ʚʫʟʦʣ C 

 

ʚʫʟʦʣ D 
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ʚʫʟʦʣ E 

 

ʚʫʟʦʣ F 

 

ʚʫʟʦʣ H 
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- ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʚʠʢʦʥʘʚʰʠ ʧʝʨʝʨʽʟ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 

 

ʘ ʪʘʢʦʞ, ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8 

 

ʗʢ ʙʘʯʠʤʦ, ʚʥʫʪʨʽʰʥʽ ʩʠʣʠ ʚ ʩʪʨʠʞʥʷʭ, ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ 

ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ, ʩʧʽʚʧʘʜʘʶʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 
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2.4 ʊʄ-2, ʧʨʠʢʣʘʜ 4. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 

ʧʣʦʩʢʦʾ ʜʚʦʧʘʥʝʣʴʥʦ ʾʧʘʨʘʣʝʣʦʛʨʘʤʧʦʜʽʙʥʦ ʾʬʝʨʤʠ 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʇʣʦʩʢʫ ʧʘʨʘʣʝʣʦʛʨʘʤʧʦʜʽʙʥʫ ʬʝʨʤʫ ʥʘʚʘʥʪʘʞʝʥʦ ʟʦʚʥʽʰʥʽʤʠ ʩʠʣʘʤʠ 

P, F, Q ʪʘ T (ʨʠʩ. 2.18). ɺʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʦʧʦʨ ʪʘ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʪʘʢʦʾ 

ʬʝʨʤʠ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ a = 1,5 ʤ, h = 2,5 ʤ, P = 4 ʢʅ, F = 6 ʢʅ, Q = 12 ʢʅ, 

T = 7 ʢʅ, Ŭ = 45Á, ɓ = 15Á, ɔ = 25Á, ŭ = 15Á. 

 

ʈʠʩʫʥʦʢ 2.18 - ɼʚʦʧʘʥʝʣʴʥʘ ʧʘʨʘʣʝʣʦʛʨʘʤʧʦʜʽʙʥʘ ʬʝʨʤʘ (ʊʄ-2, ʧʨʠʢʣʘʜ 4) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ɺʠʟʥʘʯʠʤʦ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʬʝʨʤʠ. 

ï ʩʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 2.19); 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RA, RBx, RBy, ʟʘʟʥʘʯʠʤʦ, 

ʱʦ ʦʧʦʨʫ A ʧʨʠʻʜʥʘʥʦ ʜʦ ʬʝʨʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʨʠʞʥʷ AC, ʪʦʤʫ ʨʝʘʢʮʽʶ 

ʚôʷʟʽ A ʙʫʜʝ ʩʧʨʷʤʦʚʘʥʦ ʚʟʜʦʚʞ ʮʴʦʛʦ ʩʪʨʠʞʥʷ. 
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ʈʠʩʫʥʦʢ 2.19 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʬʝʨʤʠ (ʊʄ-2, ʧʨʠʢʣʘʜ 4) 

 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ϽÃÏÓɾ ὖϽÃÏÓɻ Ὑ ὝϽÓÉÎɼ πȠ

Ὂ πȠ Ὑ ϽÓÉÎɾ ὖϽÓÉÎɻ Ὂ ὗ Ὑ ὝϽÃÏÓɼ πȠ

ὓ Ὂ πȠ Ὑ ϽÓÉÎɾϽρȟυὥ Ὑ ϽÃÏÓɾϽὬ

ὖϽÓÉÎɻϽὥ ὊϽ
ὥ

ς
ὗϽ
ὥ

ς
ὝϽÃÏÓɼϽὥ πȢ

 

ï ʚʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 

Ὑ
ὖϽÓÉÎɻϽὥ ὊϽ

ὥ
ς
ὗϽ
ὥ
ς
ὝϽÃÏÓɼϽὥ

ÓÉÎɾϽρȟυὥ ÃÏÓɾϽὬ
ψȟφχ ̋ Ƞ̊ 

Ὑ ὝϽÓÉÎɼ Ὑ ϽÃÏÓɾ ὖϽÃÏÓɻ φȟψτ ̋ Ƞ̊ 

Ὑ Ὑ ϽÓÉÎɾ ὖϽÓÉÎɻ Ὂ ὗ ὝϽÃÏÓɼ ρσȟφ ̋ Ƞ̊ 

ï ʚʠʟʥʘʯʠʤʦ ʨʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ RA ʚ ʦʧʦʨʽ ɸ  

Ὑ Ὑ Ὑ φȟψτ ρυȟφ ρυȟςς ̋ Ƞ̊ 

ï ʚʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʚʽʨʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 
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ὓ Ὂ πȠ ὖϽÃÏÓɻϽὬ ὖϽÓÉÎɻϽ
ὥ

ς
ὊϽὥ Ὑ Ͻρȟυὥ  

Ὑ ϽὬ ὗϽςὥ ὝϽÃÏÓɼϽςȟυὥ ὝϽÓÉÎɼϽὬ  

τϽπȟχρϽςȟυ  τϽπȟχρϽ
ρȟυ

ς
φϽρȟυ ρσȟφϽρȟυϽρȟυ  

φȟψτϽςȟυ ρςϽςϽρȟυ χϽπȟωχϽςȟυϽρȟυ χϽπȟςφϽςȟυ πȢ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π, ʦʪʞʝ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ 

ʚʠʟʥʘʯʝʥʦ ʚʽʨʥʦ. 

 

2. ɺʠʟʥʘʯʠʤʦ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʬʝʨʤʠ ʧʦʟʥʘʯʠʤʦ ʫʩʽ ʩʪʨʠʞʥʽ 

ʘʨʘʙʩʴʢʠʤʠ ʮʠʬʨʘʤʠ ʟ 1 ʜʦ 9, ʘ ʚʫʟʣʠ ʬʝʨʤʠ (ʪʦʯʢʠ, ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʩʪʨʠʞʥʽ) 

ʧʦʟʥʘʯʠʤʦ ʟʘʛʦʣʦʚʥʠʤʠ ʣʽʪʝʨʘʤʠ C, D, E, F, G, (ʨʠʩ. 2.20). 

 

ʈʠʩʫʥʦʢ 2.20 - ʉʭʝʤʘ ʧʦʟʥʘʯʝʥʥʷ ʚʫʟʣʽʚ ʪʘ ʩʪʨʠʞʥʽʚ (ʊʄ-2, ʧʨʠʢʣʘʜ 4) 

 

ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʧʨʠʢʣʘʜʽ (ʨʠʩ. 2.20) ʻ ʜʚʘ ʚʫʟʣʠ, ʚ ʷʢʠʭ ʟʙʽʛʘʶʪʴʩʷ 

ʣʠʰʝ ʜʚʘ ʩʪʨʠʞʥʽ ʟ ʥʝʚʽʜʦʤʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʟʫʩʠʣʣʷʤʠ ï C ʪʘ G. 

ʈʦʟʨʘʭʫʥʢʠ ʨʽʚʥʦʚʘʛʠ ʚʫʟʣʽʚ ʤʦʞʥʘ ʧʦʯʘʪʠ ʽʟ ʙʫʜʴ-ʷʢʦʛʦ ʽʟ ʥʠʭ. ʆʙʝʨʝʤʦ 
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ʚʫʟʦʣ C ï ʫ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʩʪʨʠʞʥʽ 1 ʪʘ 2, ʘ ʪʘʢʦʞ ʧʨʠʢʣʘʜʝʥʦ ʨʝʘʢʮʽʶ 

ʦʧʦʨʠ A ï RA. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ A (ʨʠʩ. 2.21, ʘ). 

ï ɺʽʜʢʠʥʝʤʦ ʩʪʨʠʞʥʽ 1 ʪʘ 2, ʾʭʥʶ ʜʽʶ ʟʘʤʽʥʠʤʦ ʥʝʚʽʜʦʤʠʤʠ ʨʝʘʢʮʽʷʤʠ 

S1 ʪʘ S2; 

ï cʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʩʪʨʠʞʥʽʚ S1 ʪʘ S2 ʚʽʜ ʚʫʟʣʘ A, ʚʚʘʞʘʶʯʠ, ʱʦ 

ʩʪʨʠʞʥʽ ʫʤʦʚʥʦ ʨʦʟʪʷʛʥʫʪʽ; 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y. 

ï ʚʠʟʥʘʯʠʤʦ ʢʫʪ ŭ ʤʽʞ ʩʠʣʦʶ S1 ʪʘ ʛʦʨʠʟʦʥʪʘʣʣʶ  

ɿ ÁÒÃÔÇ
Ὤ

πȟυϽὥ
χσȟσЈȢ 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʚʫʟʣʘ, ʧʦʙʫʜʫʚʘʚʰʠ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠ Ὑ ϽÃÏÓɾ Ὓ ὛϽÃÏÓɿ πȠ

Ὂ πȠ Ὑ ϽÓÉÎɾ ὛϽÓÉÎ ɿ πȢ

 

ɿʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ, ʨʦʟʚôʷʟʘʚʰʠ ʮʶ 

ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

Ὓ
Ὑ ϽÓÉÎ ɾ

ÓÉÎ ɿ
σȟψσ ̋ Ƞ̊

Ὓ Ὑ ϽÃÏÓɾ ὛϽÃÏÓɿ ψȟωφ ̋ Ȣ̊

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 2 ʻ ʨʦʟʪʷʛʥʫʪʠʤ, ʘ 

ʩʪʨʠʞʝʥʴ 1 ï ʩʪʠʩʥʫʪʠʤ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ D. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʪʨʠ ʩʪʨʠʞʥʽ ï 1, 3, 4. 

ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S3 ʪʘ S4) ʥʝʚʽʜʦʤʘ. ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʻ 

ʟʫʩʠʣʣʷ P ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ D (ʨʠʩ. 2.21, ʙ). ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ 

ʩʪʨʠʞʥʽʚ 1 ʪʘ 3 ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʢʫʪʦʤ ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ ʽʟ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʥʫʪʨʽʰʥʽʭ ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʠʭ ʢʫʪʽʚ.  

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 
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ừ
Ử
Ừ

Ử
ứ Ὂ πȠ ὖϽÃÏÓɻ ὛϽÃÏÓɿ Ὓ ὛϽÃÏÓ ɿ πȠ

Ὂ πȠ ὛϽÓÉÎɿ ὖϽÓÉÎɻ ὛϽÓÉÎɿ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ 

Ὓ
ὖϽÓÉÎɻ ὛϽÓÉÎɿ

ÓÉÎɿ
πȟψχ ̋ Ƞ̊ 

Ὓ ὖϽÃÏÓɻ ὛϽÃÏÓɿ ὛϽÃÏÓɿ τȟρψ ̋ Ƞ̊ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 4 ʩʪʠʩʥʫʪʠʡ, ʘ 

ʩʪʨʠʞʝʥʴ 3 ʨʦʟʪʷʛʥʫʪʠʡ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ E. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʯʦʪʠʨʠ ʩʪʨʠʞʥʽ ï 2, 3, 5, 

6. ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S5 ʪʘ S6) ʥʝʚʽʜʦʤʘ. ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʚʝʨʪʠʢʘʣʴʥʝ 

ʟʦʚʥʽʰʥʻ ʟʫʩʠʣʣʷ F. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ D (ʨʠʩ. 2.21, ʚ). 

ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ ʩʪʨʠʞʥʽʚ 3 ʪʘ 5 

ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʢʫʪʦʤ ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠὛ ὛϽÃÏÓɿ ὛϽÃÏÓɿ Ὓ πȠ

Ὂ πȠ Ὂ ὛϽÓÉÎɿ ὛϽÓÉÎɿ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ  

Ὓ
Ὂ ὛϽÓÉÎɿ

ÓÉÎɿ
υȟσω ̋ Ƞ̊ 

Ὓ Ὓ ὛϽÃÏÓɿ ὛϽÃÏÓɿ χȟφφ ̋ Ȣ̊ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʥʽ 5 ʪʘ 6 ʨʦʟʪʷʛʥʫʪʽ. 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ B. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʯʦʪʠʨʠ ʩʪʨʠʞʥʽ ï 4, 5, 7, 

8. ʈʝʘʢʮʽʷ ʜʚʦʭ ʽʟ ʥʠʭ (S7 ʪʘ S8) ʥʝʚʽʜʦʤʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʚʫʟʣʘ B (ʨʠʩ. 2.21, ʛ). ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ 

ʩʪʨʠʞʥʽʚ 5 ʪʘ 7 ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ ʽʟ ʚʣʘʩʪʠʚʦʩʪʽ ʚʥʫʪʨʽʰʥʽʭ 

ʥʘʚʭʨʝʩʪ ʣʝʞʘʯʠʭ ʢʫʪʽʚ. 
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ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ừ

Ử
ứ Ὂ πȠὛ ὛϽÃÏÓɿ ὛϽÃÏÓɿ Ὓ Ὑ πȠ

Ὂ πȠ ὛϽÓÉÎɿ Ὑ ὛϽÓÉÎɿ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ ʤʝʪʦʜʦʤ ʧʽʜʩʪʘʥʦʚʢʠ 

Ὓ
Ὑ ὛϽÓÉÎɿ

ÓÉÎɿ
ρωȟυω ̋ Ƞ̊ 

Ὓ Ὓ ὛϽÃÏÓɿ ὛϽÃÏÓɿ Ὑ σȟψτ ̋ Ȣ̊ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʥʽ 7 ʽ 8 ʩʪʠʩʥʫʪ.̔ 

ʇʝʨʝʭʦʜʠʤʦ ʜʦ ʚʫʟʣʘ F. ʋ ʥʴʦʤʫ ʟʙʽʛʘʶʪʴʩʷ ʪʨʠ ʩʪʨʠʞʥʽ ï 6, 7, 9. 

ʈʝʘʢʮʽʷ ʦʜʥʦʛʦ ʽʟ ʥʠʭ (S9) ʥʝʚʽʜʦʤʘ. ʇʦʙʫʜʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʚʫʟʣʘ F 

(ʨʠʩ. 2.21, ʜ). ɼʦ ʚʫʟʣʘ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʻ ʚʝʨʪʠʢʘʣʴʥʝ ʟʫʩʠʣʣʷ Q. 

ʉʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ʫʩʽʭ ʩʪʨʠʞʥʽʚ ʚʽʜ ʚʫʟʣʘ. ʈʝʘʢʮʽʶ ʩʪʨʠʞʥʽʚ 7 ʪʘ 9 

ʩʧʨʷʤʦʚʘʥʦ ʧʽʜ ʢʫʪʦʤ ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ.  

ʉʢʣʘʜʝʤʦ ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʪʘ ʚʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʫ S9 

Ὂ πȠ ὛϽÓÉÎɿ ὛϽÓÉÎɿ ὗ πȠ 

Ὓ
ὛϽÓÉÎɿ ὗ

ÓÉÎɿ
χȟπφ ̋ Ȣ̊ 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʩʪʨʠʞʝʥʴ 9 ʨʦʟʪʷʛʥʫʪʠʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʠʣʠ ʫʩʽ ʥʝʚʽʜʦʤʽ ʟʫʩʠʣʣʷ ʫ ʩʪʨʠʞʥʷʭ. 
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ʘ                                             ʙ                                            ʚ 

 

ʛ                                              ʜ 

ʘ - ʚʫʟʦʣ C; 

ʙ - ʚʫʟʦʣ D; 

ʚ - ʚʫʟʦʣ E; 

ʛ - ʚʫʟʦʣ B; 

ʜ - ʚʫʟʦʣ F. 

ʈʠʩʫʥʦʢ 2.21 - ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʚʫʟʣʽʚ C, D, E, B, F ʬʝʨʤʠ 

 (ʊʄ-2, ʧʨʠʢʣʘʜ 4) 

 

3. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ (ʤʝʪʦʜʫ ʧʝʨʝʨʽʟʽʚ). 

ʋʤʦʚʥʦ ʨʦʟʨʽʞʝʤʦ ʬʝʨʤʫ ʥʘ 2 ʯʘʩʪʠʥʠ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 (ʨʠʩ. 2.22). 

ɿʘʤʽʥʠʤʦ ʨʦʟʨʽʟʘʥʽ ʩʪʨʠʞʥʽ ʾʭʥʽʤʠ ʨʝʘʢʮʽʷʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʣʽʚʦʾ 

ʯʘʩʪʠʥʠ ʬʝʨʤʠ, ʧʦʩʣʽʜʦʚʥʦ ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʦʢ, 

ʜʝ ʟʙʽʛʘʶʪʴʩʷ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʜʚʦʭ ʽʟ ʪʨʴʦʭ ʩʪʨʠʞʥʽʚ (ʪʦʯʦʢ ʈʽʪʪʝʨʘ). ʋ 

ʪʦʯʮʽ E ï  S2 ʪʘ S3, ʫ ʪʦʯʮʽ D ï S3 ʪʘ S4, ʟʫʩʠʣʣʷ S2 ʪʘ S4 ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʩʧʨʷʤʦʚʘʥʽ. 
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ʈʠʩʫʥʦʢ 2.22 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ ʟʘ ʨʦʟʛʣʷʜʫ ʧʝʨʝʨʽʟʫ 

ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 (ʊʄ-2, ʧʨʠʢʣʘʜ 4) 

 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ ὓ Ὂ πȠ ὛϽὬ ὖϽÃÏÓɻϽὬ ὖϽÓÉÎɻϽ

ὥ

ς
Ὑ ϽÓÉÎɾϽὥ πȠ

ὓ Ὂ πȠ ὛϽὬ Ὑ ϽÃÏÓɾϽὬ Ὑ ϽÓÉÎɾϽ
ὥ

ς
πȠ

Ὂ πȠ Ὑ ϽÓÉÎɾ ὖϽÓÉÎɻ ὛϽÓÉÎɿ πȢ

 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʪʘ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ 

Ὓ
Ὑ ϽÃÏÓɾϽὬ Ὑ ϽÓÉÎɾϽ

ὥ
ς

Ὤ
ψȟωφ ̋ Ƞ̊ 

Ὓ
Ὑ ϽÓÉÎɾ ὖϽÓÉÎɻ

ÓÉÎɿ
πȟψχ ̋ Ƞ̊ 

Ὓ
ὖϽÃÏÓɻϽὬ ὖϽÓÉÎɻϽ

ὥ
ς Ὑ ϽÓÉÎɾϽὥ

Ὤ
τȟρψ ̋ Ȣ̊ 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 2, 3, 4, ʨʦʟʨʘʭʦʚʘʥʽ 

ʤʝʪʦʜʘʤʠ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʈʽʪʪʝʨʘ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʚʽʨʥʠʤʠ.  

ɼʘʣʽ ʨʦʟʨʽʞʝʤʦ ʬʝʨʤʫ ʥʘ 2 ʯʘʩʪʠʥʠ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8  (ʨʠʩ. 2.23). 

ɿʘʤʽʥʠʤʦ ʨʦʟʨʽʟʘʥʽ ʩʪʨʠʞʥʽ ʾʭʥʽʤʠ ʨʝʘʢʮʽʷʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʨʽʚʥʦʚʘʛʫ ʧʨʘʚʦʾ 

ʯʘʩʪʠʥʠ, ʧʦʩʣʽʜʦʚʥʦ ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʦʯʦʢ, ʜʝ 

ʟʙʽʛʘʶʪʴʩʷ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʜʚʦʭ ʽʟ ʪʨʴʦʭ ʩʪʨʠʞʥʽʚ (ʪʦʯʦʢ ʈʽʪʪʝʨʘ). ʋ ʪʦʯʮʽ 

F ʟʙʽʛʘʶʪʴʩʷ ʩʠʣʠ S6 ʪʘ S7, ʫ ʪʦʯʮʽ B ï S7 ʪʘ S8, ʟʫʩʠʣʣʷ S6 ʪʘ S8 ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʧʨʷʤʦʚʘʥʽ. 

ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ ὓ Ὂ πȠ ὛϽὬ ὝϽÓÉÎɼϽὬ ὝϽÃÏÓɼϽ

ὥ

ς
πȠ

ὓ Ὂ πȠ ὛϽὬ ὗϽ
ὥ

ς
ὝϽÃÏÓɼϽὥ πȠ

Ὂ πȠὛϽÓÉÎɿ ὗ ὝϽÃÏÓɼ πȢ

 

 

 

ʈʠʩʫʥʦʢ 2.23 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʤʝʪʦʜʫ ʈʽʪʪʝʨʘ ʟʘ ʨʦʟʛʣʷʜʫ 

ʧʝʨʝʨʽʟʫ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8 (ʊʄ-2, ʧʨʠʢʣʘʜ 4) 
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ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʪʘ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ 

Ὓ
ὗϽ
ὥ
ς ὝϽÃÏÓɼϽὥ

Ὤ
χȟφφ ̋ Ƞ̊ 

Ὓ
ὗ ὝϽÃÏÓɼ

ÓÉÎɿ
ρωȟυω ̋ Ƞ̊ 

Ὓ
ὝϽÓÉÎɼϽὬ ὝϽÃÏÓɼϽ

ὥ
ς

Ὤ
σȟψτ ̋ Ȣ̊ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ 6, 7, 8, ʨʦʟʨʘʭʦʚʘʥʽ 

ʤʝʪʦʜʘʤʠ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʈʽʪʪʝʨʘ ʩʧʽʚʧʘʜʘʶʪʴ, ʪʦʤʫ ʨʦʟʨʘʭʫʥʢʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʚʽʨʥʠʤʠ.  

ʇʽʜʚʝʜʝʤʦ ʧʽʜʩʫʤʢʠ. ʉʪʨʠʞʥʽ 1, 4, 7, 8 ï ʩʪʠʩʥʫʪʽ, ʩʪʨʠʞʥʽ 2, 2, 5, 6, 9 

ï ʨʦʟʪʷʛʥʫʪʽ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ ψȟφχ ̋ Ƞ̊ Ὑ φȟψτ ̋ Ƞ̊ Ὑ ρσȟφ ̋ Ƞ̊ Ὑ  

ρυȟςς ̋ Ƞ̊ Ὓ σȟψσ ̋ Ƞ̊ Ὓ ψȟωφ ̋ Ƞ̊ Ὓ πȟψχ ̋ Ƞ̊ Ὓ τȟρψ ̋ Ƞ̊ 

Ὓ υȟσω ̋ Ƞ̊ Ὓ χȟφφ ̋ Ƞ̊ Ὓ ρωȟυω ̋ Ƞ̊ Ὓ σȟψτ ̋ Ƞ̊ Ὓ χȟπφ ̋ Ȣ̊ 
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2.4.1 ʊʄ-2, ʧʨʠʢʣʘʜ 4. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ 

ʩʪʨʠʞʥʷʭ ʧʣʦʩʢʦʾ ʜʚʦʧʘʥʝʣʴʥʦʾ ʧʘʨʘʣʝʣʦʛʨʘʤʧʦʜʽʙʥʦʾ ʬʝʨʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʽ ʟʫʩʠʣʴ ʫ ʩʪʨʠʞʥʷʭ ʧʣʦʩʢʦʾ ʬʝʨʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ 

ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 2.19 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ 

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʧʨʠʢʣʘʜ 4 

96 

 

- ʤʝʪʦʜʦʤ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʨʦʟʛʣʷʥʫʪʠ ʨʽʚʥʦʚʘʛʫ ʚʫʟʣʽʚ C, D, E, B, F 

ʚʫʟʦʣ C 

 

ʚʫʟʦʣ D 

 

ʚʫʟʦʣ E 

 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʧʨʠʢʣʘʜ 4 

97 

ʚʫʟʦʣ B 

 

ʚʫʟʦʣ F 

 

- ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʚʠʢʦʥʘʚʰʠ ʧʝʨʝʨʽʟ ʯʝʨʝʟ ʩʪʨʠʞʥʽ 2, 3, 4 

 

ʘ ʪʘʢʦʞ, ʯʝʨʝʟ ʩʪʨʠʞʥʽ 6, 7, 8 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʧʨʠʢʣʘʜ 4 

98 

 

ʗʢ ʙʘʯʠʤʦ, ʚʥʫʪʨʽʰʥʽ ʩʠʣʠ ʚ ʩʪʨʠʞʥʷʭ, ʨʦʟʨʘʭʦʚʘʥʽ ʤʝʪʦʜʦʤ 

ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ, ʩʧʽʚʧʘʜʘʶʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 
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2.5 ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ (ʊʄ-2) 

ŷɼʆ ʊʄ-2ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʋʤʦʚʘ ʟʘʜʘʯʽ 

ɼʣʷ ʟʘʜʘʥʦʾ ʧʣʦʩʢʦʾ ʬʝʨʤʠ ʚʠʟʥʘʯʠʪʠ: 

1. ʈʝʘʢʮʽʾ ʦʧʦʨ 

2. ɿʫʩʠʣʣʷ ʚ ʩʪʨʠʞʥʷʭ ʤʝʪʦʜʦʤ ʚʠʨʽʟʘʥʥʷ ʚʫʟʣʽʚ ʪʘ ʤʝʪʦʜʦʤ ʈʽʪʪʝʨʘ. 

 

ʊʘʙʣʠʮʷ 2.1 ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʩʭʝʤʠ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

1 

a = 2 ʤ 

h = 1,5 ʤ 

Ŭ = 15Á 

P1 = 10 ʢʅ 

P2 = 20 ʢʅ 

P3 = 0 ʢʅ 

 

 
 

2 

a = 2 ʤ 

h = 2 ʤ 

Ŭ = 30Á 

P1 = 0 ʢʅ 

P2 = 20 ʢʅ 

P3 = 30 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

100 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

3 

a = 2 ʤ 

h = 2,5 ʤ 

Ŭ = 45Á 

P1 = 15 ʢʅ 

P2 = 0 ʢʅ 

P3 = 30 ʢʅ 

 

 
 

4 

a = 2 ʤ 

h = 3 ʤ 

Ŭ = 60Á 

P1 = 20 ʢʅ 

P2 = 15 ʢʅ 

P3 = 0 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

101 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

5 

a = 2 ʤ 

h = 1,5 ʤ 

Ŭ = 75Á 

P1 = 0 ʢʅ 

P2 = 30 ʢʅ 

P3 = 10 ʢʅ 

 

 
 

6 

a = 2 ʤ 

h = 2 ʤ 

Ŭ = 15Á 

P1 = 10 ʢʅ 

P2 = 0 ʢʅ 

P3 = 40 ʢʅ 

 

 
 

7 

a = 2 ʤ 

h = 2,5 ʤ 

Ŭ = 30Á 

P1 = 30 ʢʅ 

P2 = 0 ʢʅ 

P3 = 20 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

102 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

8 

a = 2 ʤ 

h = 3 ʤ 

Ŭ = 45Á 

P1 = 0 ʢʅ 

P2 = 40 ʢʅ 

P3 = 10 ʢʅ 

 

 
 

9 

a = 2 ʤ 

h = 1,5 ʤ 

Ŭ = 60Á 

P1 = 15 ʢʅ 

P2 = 0 ʢʅ 

P3 = 50 ʢʅ 

 

 
 

10 

a = 2 ʤ 

h = 2 ʤ 

Ŭ = 75Á 

P1 = 40 ʢʅ 

P2 = 25 ʢʅ 

P3 = 0 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

103 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

11 

a = 2 ʤ 

h = 2,5 ʤ 

Ŭ = 15Á 

P1 = 0 ʢʅ 

P2 = 15 ʢʅ 

P3 = 20 ʢʅ 

 

 
 

12 

a = 2 ʤ 

h = 3 ʤ 

Ŭ = 30Á 

P1 = 10 ʢʅ 

P2 = 0 ʢʅ 

P3 = 6 ʢʅ 

 

 
 

13 

a = 2 ʤ 

h = 1,5 ʤ 

Ŭ = 45Á 

P1 = 35 ʢʅ 

P2 = 0 ʢʅ 

P3 = 10 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

104 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

14 

a = 2 ʤ 

h = 2 ʤ 

Ŭ = 60Á 

P1 = 0 ʢʅ 

P2 = 6 ʢʅ 

P3 = 25 ʢʅ 

 

 
 

15 

a = 2 ʤ 

h = 2,5 ʤ 

Ŭ = 75Á 

P1 = 35 ʢʅ 

P2 = 0 ʢʅ 

P3 = 7 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

105 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

16 

a = 2 ʤ 

h = 3 ʤ 

Ŭ = 15Á 

P1 = 10 ʢʅ 

P2 = 25 ʢʅ 

P3 = 0 ʢʅ 

 

 
 

17 

a = 2 ʤ 

h = 1,5 ʤ 

Ŭ = 30Á 

P1 = 40 ʢʅ 

P2 = 20 ʢʅ 

P3 = 0 ʢʅ 

 

 
 

18 

a = 2 ʤ 

h = 2 ʤ 

Ŭ = 45Á 

P1 = 10 ʢʅ 

P2 = 0 ʢʅ 

P3 = 30 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

106 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

19 

a = 2 ʤ 

h = 2,5 ʤ 

Ŭ = 60Á 

P1 = 20 ʢʅ 

P2 = 0 ʢʅ 

P3 = 35 ʢʅ 

 

 
 

20 

a = 2 ʤ 

h = 3 ʤ 

Ŭ = 75Á 

P1 = 15 ʢʅ 

P2 = 30 ʢʅ 

P3 = 0 ʢʅ 

 

 
 

21 

a = 2 ʤ 

h = 1,5 ʤ 

Ŭ = 15Á 

P1 = 0 ʢʅ 

P2 = 15 ʢʅ 

P3 = 40 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

107 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

22 

a = 2 ʤ 

h = 2 ʤ 

Ŭ = 30Á 

P1 = 30 ʢʅ 

P2 = 10 ʢʅ 

P3 = 0 ʢʅ 

 

 
 

23 

a = 2 ʤ 

h = 2,5 ʤ 

Ŭ = 45Á 

P1 = 15 ʢʅ 

P2 = 40 ʢʅ 

P3 = 0 ʢʅ 

 

 
 

24 

a = 2 ʤ 

h = 3 ʤ 

Ŭ = 60Á 

P1 = 25 ʢʅ 

P2 = 0 ʢʅ 

P3 = 15 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

108 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

25 

a = 2 ʤ 

h = 1,5 ʤ 

Ŭ = 75Á 

P1 = 45 ʢʅ 

P2 = 0 ʢʅ 

P3 = 10 ʢʅ 

 

 
 

26 

a = 2 ʤ 

h = 2 ʤ 

Ŭ = 15Á 

P1 = 0 ʢʅ 

P2 = 50 ʢʅ 

P3 = 10 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

109 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

27 

a = 2 ʤ 

h = 2,5 ʤ 

Ŭ = 30Á 

P1 = 10 ʢʅ 

P2 = 0 ʢʅ 

P3 = 60 ʢʅ 

 

 
 

28 

a = 2 ʤ 

h = 3 ʤ 

Ŭ = 45Á 

P1 = 50 ʢʅ 

P2 = 15 ʢʅ 

P3 = 0 ʢʅ 

 

 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-2, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

110 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

29 

a = 2 ʤ 

h = 1,5 ʤ 

Ŭ = 60Á 

P1 = 0 ʢʅ 

P2 = 20 ʢʅ 

P3 = 25 ʢʅ 

 

 
 

30 

a = 2 ʤ 

h = 2 ʤ 

Ŭ = 75Á 

P1 = 25 ʢʅ 

P2 = 0 ʢʅ 

P3 = 7 ʢʅ 
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3 ʈɯɺʅʆɺɸɻɸ ʉʀʃ ɿ ʋʈɸʍʋɺɸʅʅʗʄ ɿʏɽʇʃɽʅʅʗ (ʉʀʃ 

ʊɽʈʊʗ ʉʇʆʂʆʖ) (ʊʄ-3) 

 ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

 

ʇʽʜ ʯʘʩ ʢʦʥʪʘʢʪʫ ʰʦʨʩʪʢʠʭ ʧʦʚʝʨʭʦʥʴ ʚʠʥʠʢʘʻ ʩʠʣʘ ʪʝʨʪʷ, ʷʢʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʦʨʤʘʣʴʥʦʾ ʩʠʣʠ ʪʠʩʢʫ (ʚʟʘʻʤʦʜʽʾ ʪʽʣ) ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ. ʇʽʜ 

ʯʘʩ ʨʦʟʛʣʷʜʫ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣʠ ʪʝʨʪʷ ʤʽʞ ʪʽʣʘʤʠ 

ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʮʶ ʩʠʣʫ ʪʝʨʪʷ ʪʘ ʚʟʘʻʤʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ. ɺ ʨʘʤʢʘʭ 

ʮʽʻʾ ʟʘʜʘʯʽ ʨʦʟʛʣʷʥʝʤʦ ʜʚʘ ʪʠʧʠ ʢʦʥʩʪʨʫʢʮʽʡ ʩʠʩʪʝʤ ʪʽʣ ï ʟ ʚʘʞʝʣʝʤ ʪʘ 

ʰʪʦʢʦʤ, ʪʘ ʚʠʟʥʘʯʠʤʦ ʨʝʘʢʮʽʾ ʦʧʦʨ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʩʠʣʫ ʪʠʩʢʫ ʥʘ 

ʛʘʣʴʤʽʚʥʠʡ ʝʣʝʤʝʥʪ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʪʽʣ. 

 

ʇʣʘʥ ʪʝʤʠ 3 

3.1 ʊʄ-3, ʧʨʠʢʣʘʜ 1. ɹʘʨʘʙʘʥ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʡ ʚʘʞʽʣ ɹ

3.1.1 ʊʄ-3, ʧʨʠʢʣʘʜ 1. ɹʘʨʘʙʘʥ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʡ ʚʘʞʽʣʴ ʫ 

Mathcad 

3.2 ʊʄ-3, ʧʨʠʢʣʘʜ 2. ɹʘʨʘʙʘʥ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʰʪʦʢ 

3.2.1 ʊʄ-3, ʧʨʠʢʣʘʜ 2. ɹʘʨʘʙʘʥ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʰʪʦʢ ʫ 

Mathcad 

3.3 ʊʄ-3, ʧʨʠʢʣʘʜ 3. ɹʘʨʘʙʘʥ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʘʞʽʣ ɹ

3.3.1 ʊʄ-3, ʧʨʠʢʣʘʜ 3. ɹʘʨʘʙʘʥ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʘʞʽʣʴ ʫ 

Mathcad 

3.4 ʊʄ-3, ʧʨʠʢʣʘʜ 4. ɹʘʨʘʙʘʥ ʪʘ ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʰʪʦʢ 

3.4.1 ʊʄ-3, ʧʨʠʢʣʘʜ 4. ɹʘʨʘʙʘʥ ʪʘ ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʰʪʦʢ 

ʫ Mathcad 

3.5 ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ (ʊʄ-3) 
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3.1 ʊʄ-3, ʧʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʫ ʩʠʩʪʝʤʽ ʪʨʴʦʭ ʪʽʣ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʤ ʚʘʞʝʣʝʤ 

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʉʠʩʪʝʤʫ ʪʽʣ ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʜʚʦʭ ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʠʭ ʦʧʦʨʘʭ 

(ʨʠʩ. 3.1). ʅʘ ʚʘʞʽʣʴ 3, ʷʢʠʡ ʤʘʻ ʛʘʣʴʤʽʚʥʫ ʢʦʣʦʜʢʫ, ʜʽʻ ʟʦʚʥʽʰʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ P. ɼʦ ʙʘʨʘʙʘʥʘ 2 ʧʨʠʻʜʥʘʥʦ ʪʽʣʦ 1 ʚʘʛʦʶ 

Q. ɺʠʟʥʘʯʠʪʠ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʩʠʣʫ P, 

ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ a = 2 ʤ, 

b = 3 ʤ, e = 0,2 ʤ, R = 1 ʤ, Q = 15 ʢʅ, f = 0,3. 

 

 

ʈʠʩʫʥʦʢ 3.1 - ʉʠʩʪʝʤʘ ʪʨʴʦʭ ʪʽʣ (ʊʄ-3, ʧʨʠʢʣʘʜ 1) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʈʦʟʙʠʚʘʻʤʦ ʩʠʩʪʝʤʫ ʪʨʴʦʭ ʪʽʣ ʥʘ ʦʢʨʝʤʽ ʩʭʝʤʠ, ʦʜʥʘʢ, ʚʨʘʭʦʚʫʶʯʠ 

ʧʨʦʩʪʫ ʩʭʝʤʫ ʜʣʷ ʦʢʨʝʤʦʛʦ ʪʽʣʘ 1, ʾʾ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʽʟ ʩʭʝʤʦʶ ʪʽʣʘ 2. 

2. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʜʣʷ ʙʘʨʘʙʘʥʘ 2 ʟ ʚʘʥʪʘʞʝʤ 1 (ʨʠʩ. 3.2) 

ʪʘ ʜʣʷ ʛʘʣʴʤʽʚʥʦʛʦ ʚʘʞʝʣʷ (ʨʠʩ. 3.3). 
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3. ʅʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤʘʭ ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ʚʽʜʢʠʥʝʤʦ ʟʦʚʥʽʰʥʽ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ ROx, ROy, RAx, RAy 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ. 

4. ʂʦʥʪʘʢʪ ʙʘʨʘʙʘʥʘ ʟ ʚʘʞʝʣʝʤ ʻ ʚʥʫʪʨʽʰʥʽʤ ʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ. ʅʘ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʙʘʨʘʙʘʥʘ ʟ ʚʘʥʪʘʞʝʤ ʜʽʶ ʚʘʞʝʣʷ ʟʘʤʽʥʠʤʦ ʥʝʚʽʜʦʤʠʤʠ 

ʩʠʣʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ N1 ʪʘ ʪʝʨʪʷ Fʪʨ1. ʉʠʣʘ ʪʠʩʢʫ ʚʘʞʝʣʷ ʥʘ ʙʘʨʘʙʘʥ 

N1 ʧʨʠʢʣʘʜʝʥʘ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʪʽʣ 2 ʽ 3 ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʜʦ ʮʝʥʪʨʫ ʙʘʨʘʙʘʥʘ. 

ʉʠʣʘ ʪʝʨʪʷ Fʪʨ1 ʧʨʠʢʣʘʜʝʥʘ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʪʽʣ 2 ʽ 3 ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ 

ʜʦʪʠʯʥʦʾ ʜʦ ʙʘʨʘʙʘʥʘ ʫ ʥʘʧʨʷʤʢʫ, ʟʘ ʷʢʦʛʦ ʙʫʜʝ ʫʨʽʚʥʦʚʘʞʫʚʘʪʠ ʜʽʶ 

ʚʘʥʪʘʞʘ 1. 

5. ʅʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʚʘʞʝʣʷ ʩʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ N2 ʪʘ ʪʝʨʪʷ 

Fʪʨ2, ʷʢʽ ʟʘʤʽʥʶʶʪʴ ʜʽʶ ʙʘʨʘʙʘʥʘ, ʻ ʧʦʧʘʨʥʦ ʨʽʚʥʠʤʠ ʪʘ ʧʨʦʪʠʣʝʞʥʦ 

ʩʧʨʷʤʦʚʘʥʠʤʠ ʩʚʦʾʤ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʩʠʣʘʤ ʽʟ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʥʮʠʧʫ ʨʽʚʥʦʩʪʽ ʜʽʾ ʽ ʧʨʦʪʠʜʽʾ, ʪʦʤʫ ʟʘ ʤʦʜʫʣʝʤ N1 = N2 ʪʘ Fʪʨ1 = Fʪʨ2. 

ʊʘʢʦʞ, ʩʠʣʘ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʛʘʣʴʤʽʚʥʦʶ ʢʦʣʦʜʢʦʶ ʜʦʨʽʚʥʶʻ 

ʜʦʙʫʪʢʫ ʩʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ Fʪʨ = NĿf. 

6. ʉʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤ ʙʘʨʘʙʘʥʘ ʽ ʚʘʞʝʣʷ. 

7. ɺʠʟʥʘʯʘʻʤʦ ʽʟ ʨʽʚʥʷʥʴ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘ ʚʝʣʠʯʠʥʫ ʩʠʣʠ P, 

ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ. 

8. ʇʝʨʝʚʽʨʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ 

ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ ʟ 

ʚʘʥʪʘʞʝʤ (ʨʠʩ. 3.2) 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὔ πȠ

Ὂ πȠ Ὑ Ὂ̓ ̑ ὗ πȠ

ὓ Ὂ πȠ ὗϽὙ Ὂ̓ ̑ϽὙ πȢ
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ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ 

Ὂ̓ ̑ ὗ ρυ ̋ Ƞ̊ 

ὔ
Ὂ̓ ̑

Ὢ

ρυ

πȟσ
υπ ̋ Ƞ̊ 

Ὑ ὔ υπ ̋ Ƞ̊ 

Ὑ Ὂ̓ ̑ ὗ σπ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ υπ σπ υψȟσ ̋ Ȣ̊ 

 

 

ʈʠʩʫʥʦʢ 3.2 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʨʘʙʘʥʘ ʟ ʚʘʥʪʘʞʝʤ (ʊʄ-3, ʧʨʠʢʣʘʜ 1) 

 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʚʘʞʝʣʷ 

(ʨʠʩ. 3.3) 
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ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὔ ὖ πȠ

Ὂ πȠ Ὑ Ὂ̓ ̑ πȠ

ὓ Ὂ πȠ ὔ Ͻὦ Ὂ̓ ̑ϽὩ ὖϽὥ ὦ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ 

ὖ
Ὂ̓ ̑ϽὩ ὔ Ͻὦ

ὥ ὦ
ςωȟτ ̋ Ƞ̊ 

Ὑ Ὂ̓ ̑ ρυ ̋ Ƞ̊ 

Ὑ ὔ ὖ ςπȟφ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ ςπȟφ ρυ ςυȟυ ̋ Ȣ̊ 

 

 

ʈʠʩʫʥʦʢ 3.3 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʘʣʴʤʽʚʥʦʛʦ ʚʘʞʝʣʷ (ʊʄ-3, ʧʨʠʢʣʘʜ 1) 
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ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʽʚ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʥʘ 

ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʦʙʨʘʪʠ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ 

ʥʘ ʩʭʝʤʽ, ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʫ ʢʦʥʪʘʢʪʫ ʪʽʣ K (ʨʠʩ. 3.4). 

ὓ Ὂ πȠ ὗϽςϽὙ ὖϽὥ Ὑ ϽὙ Ὑ Ͻὦ Ὑ ϽὩ πȠ 

ρυϽςϽρ ςωȟτϽς σπϽρ ςπȟφϽσ ρυϽπȟς πȢ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʝʨʝʚʽʨʢʠ ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

 

ʈʠʩʫʥʦʢ 3.4 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʽʟ ʪʨʴʦʭ ʪʽʣ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʧʝʨʝʚʽʨʢʠ (ʊʄ-3, ʧʨʠʢʣʘʜ 1) 

 

ɺʽʜʧʦʚʽʜʴ: Ὑ υπ ̋ ,̊ Ὑ σπ ̋ ,̊ Ὑ υψȟσ ̋ ,̊ Ὑ ςπȟφ ̋ ,̊ 

Ὑ ρυ ̋ ,̊ Ὑ ςυȟυ ̋ ,̊ ὖ ςωȟτ ̋ .̊ 
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3.1.1 ʊʄ-3, ʧʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʫ ʩʠʩʪʝʤʽ ʪʨʴʦʭ 

ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʚʘʞʝʣʝʤ ʘʥʘʣʽʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʩʠʩʪʝʤʽ ʪʨʴʦʭ ʪʽʣ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ 

ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʨʠʩʫʥʦʢ 3.2 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʣʷ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤʠ ʚʘʞʝʣʷ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʨʠʩʫʥʦʢ 3.3 
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- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʣʷ ʩʭʝʤʠ ʚʘʞʝʣʷ ʪʘ ʟʥʘʯʝʥʥʷ ʩʠʣʠ P  

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ h ʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʢʦʥʩʪʨʫʢʮʽʾ 
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3.2 ʊʄ-3, ʧʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʫ ʩʠʩʪʝʤʽ ʯʦʪʠʨʴʦʭ 

ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʰʪʦʢʦʤ  

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʉʠʩʪʝʤʫ ʪʽʣ ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʪʨʴʦʭ ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʠʭ ʦʧʦʨʘʭ 

(ʨʠʩ. 3.5). ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʰʪʦʢ 4 ʜʽʻ ʟʦʚʥʽʰʥʷ ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ P, 

ʩʧʨʷʤʦʚʘʥʘ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʛʦʨʠʟʦʥʪʘʣʽ. ɼʦ ʙʘʨʘʙʘʥʘ 3 ʥʘ ʽʜʝʘʣʴʥʠʭ ʥʠʪʢʘʭ 

ʧʽʜʚʽʰʝʥʦ ʪʽʣʘ 1 ʽ 2 ʟ ʚʘʛʦʶ Q1 ʽ Q2 ʚʽʜʧʦʚʽʜʥʦ. ɺʠʟʥʘʯʠʪʠ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ 

ʚôʷʟʝʡ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʩʠʣʫ P, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ, ʷʢʱʦ ʚʽʜʦʤʦ, ʱʦ a = 0,5 ʤ, b = 1 ʤ, c = 1,5 ʤ, R = 4 ʤ, 

r = 2,5 ʤ, Q1 = 2 ʢʅ, Q2 = 4 ʢʅ, f = 0,15, Ŭ = 45Á. 

 

 

ʈʠʩʫʥʦʢ 3.5 - ʉʠʩʪʝʤʘ ʯʦʪʠʨʴʦʭ ʪʽʣ (ʊʄ-3, ʧʨʠʢʣʘʜ 2) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʈʦʟʙʠʚʘʻʤʦ ʩʠʩʪʝʤʫ ʯʦʪʠʨʴʦʭ ʪʽʣ ʥʘ ʦʢʨʝʤʽ ʩʭʝʤʠ, ʦʜʥʘʢ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʨʦʩʪʽ ʩʭʝʤʠ ʜʣʷ ʦʢʨʝʤʠʭ ʪʽʣ 1 ʯʠ 2, ʾʭ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʟʽ 

ʩʭʝʤʦʶ ʪʽʣʘ 3. 
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2. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʜʣʷ ʙʘʨʘʙʘʥʘ 3 ʟ ʚʘʥʪʘʞʘʤʠ 1  ̔ 2 

(ʨʠʩ. 3.6) ʪʘ ʜʣʷ ʛʘʣʴʤʽʚʥʦʛʦ ʰʪʦʢʘ (ʨʠʩ. 3.7). 

3. ʅʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤʘʭ ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ʚʽʜʢʠʥʝʤʦ ʟʦʚʥʽʰʥʽ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ ROx, ROy, RA, RB 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ. 

4. ʂʦʥʪʘʢʪ ʙʘʨʘʙʘʥʘ ʟʽ ʰʪʦʢʦʤ ʻ ʚʥʫʪʨʽʰʥʽʤ ʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ. ʅʘ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʙʘʨʘʙʘʥʘ ʟ ʚʘʥʪʘʞʘʤʠ ʜʽʶ ʚʘʞʝʣʷ ʟʘʤʽʥʠʤʦ ʥʝʚʽʜʦʤʠʤʠ 

ʩʠʣʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ N1 ʪʘ ʪʝʨʪʷ Fʪʨ1. ʉʠʣʘ ʪʠʩʢʫ ʚʘʞʝʣʷ ʥʘ ʙʘʨʘʙʘʥ 

N1 ʧʨʠʢʣʘʜʝʥʘ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʪʽʣ 3 ʽ 4 ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʜʦ ʮʝʥʪʨʫ ʙʘʨʘʙʘʥʘ. 

ʉʠʣʘ ʪʝʨʪʷ Fʪʨ1 ʧʨʠʢʣʘʜʝʥʘ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʪʽʣ 3 ʽ 4 ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ 

ʜʦʪʠʯʥʦʾ ʜʦ ʙʘʨʘʙʘʥʘ ʫ ʥʘʧʨʷʤʢʫ, ʟʘ ʷʢʦʛʦ ʙʫʜʝ ʫʨʽʚʥʦʚʘʞʫʚʘʪʠ ʜʽʶ 

ʚʘʥʪʘʞʽʚ 1 ʽ 2. 

5. ʅʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʰʪʦʢʘ ʩʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ N2 ʪʘ ʪʝʨʪʷ 

Fʪʨ2, ʷʢʽ ʟʘʤʽʥʶʶʪʴ ʜʽʶ ʙʘʨʘʙʘʥʘ, ʻ ʧʦʧʘʨʥʦ ʨʽʚʥʠʤʠ ʪʘ ʧʨʦʪʠʣʝʞʥʦ 

ʩʧʨʷʤʦʚʘʥʠʤʠ ʩʚʦʾʤ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʩʠʣʘʤ ʟʽ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʥʮʠʧʫ ʨʽʚʥʦʩʪʽ ʜʽʾ ʽ ʧʨʦʪʠʜʽʾ, ʪʦʤʫ ʟʘ ʤʦʜʫʣʝʤ N1 = N2 ʪʘ Fʪʨ1 = Fʪʨ2. 

ʊʘʢʦʞ, ʩʠʣʘ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʛʘʣʴʤʽʚʥʠʤ ʰʪʦʢʦʤ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ 

ʩʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ Fʪʨ = NĿf. 

6. ʉʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤ ʙʘʨʘʙʘʥʘ ʽ ʰʪʦʢʘ. 

7. ɺʠʟʥʘʯʘʻʤʦ ʽʟ ʨʽʚʥʷʥʴ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘ ʚʝʣʠʯʠʥʫ ʩʠʣʠ P, 

ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ. 

8. ʇʝʨʝʚʽʨʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ 

ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ ʟ 

ʚʘʥʪʘʞʝʤ (ʨʠʩ. 3.6) 
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ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ ὔ πȠ

Ὂ πȠ Ὑ Ὂ̓ ̑ ὗ ὗ πȠ

ὓ Ὂ πȠ ὗ ϽὙ ὗ Ͻὶ Ὂ̓ ̑ϽὙ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ 

Ὂ̓ ̑

ὗ ϽὙ ὗ Ͻὶ

Ὑ
τȟυ ̋ Ƞ̊ 

ὔ
Ὂ̓ ̑

Ὢ

τȟυ

πȟρυ
σπ ̋ Ƞ̊ 

Ὑ ὔ σπ ̋ Ƞ̊ 

Ὑ Ὂ̓ ̑ ὗ ὗ ρπȟυ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ σπ ρπȟυ σρȟχψ ̋ Ȣ̊ 

 

 

ʈʠʩʫʥʦʢ 3.6 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʨʘʙʘʥʘ ʟ ʚʘʥʪʘʞʝʤ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʛʘʣʴʤʽʚʥʠʤ ʰʪʦʢʦʤ (ʊʄ-3, ʧʨʠʢʣʘʜ 2) 
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ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʰʪʦʢʘ 

(ʨʠʩ. 3.7) 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ ὖϽÃÏÓ ɻ ὔ πȠ

Ὂ πȠ Ὑ Ὑ Ὂ̓ ̑ ὖϽÓÉÎ ɻ πȠ

ὓ Ὂ πȠ ὖϽÓÉÎ ɻϽὥ Ὑ Ͻὦ Ὂ̓ ̑Ͻὦ ὧ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ 

ὖ
ὔ

ÃÏÓ ɻ
τςȟτς ̋ Ƞ̊ 

Ὑ
Ὂ̓ ̑Ͻὦ ὧ ὖϽÓÉÎ ɻϽὥ

ὦ
ςφȟςυ ̋ Ƞ̊ 

Ὑ Ὂ̓ ̑ Ὑ ὖϽÓÉÎ ɻ υρȟχυ ̋ Ƞ̊ 

 

 

ʈʠʩʫʥʦʢ 3.7 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʘʣʴʤʽʚʥʦʛʦ ʰʪʦʢʘ 

(ʊʄ-3, ʧʨʠʢʣʘʜ 2) 

 

ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʽʚ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʥʘ 

ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʦʙʝʨʝʤʦ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ʥʘ 

ʩʭʝʤʽ, ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʫ ʢʦʥʪʘʢʪʫ ʪʽʣ K (ʨʠʩ. 3.8). 
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ὓ Ὂ πȠ ὖϽÓÉÎɻϽὥ ὦ ὧ Ὑ Ͻὦ ὧ Ὑ Ͻὧ  

 Ὑ ϽὙ  ὗ ϽὙ ὶ ὗ ϽςὙ πȠ 

τςȟτςϽπȟχπχϽπȟυ ρ ρȟυ υρȟχυϽρ ρȟυ ςφȟςυϽρȟυ  

ρπȟυϽτ τϽτ ςȟυ ςϽςϽτ π 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʝʨʝʚʽʨʢʠ ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

 

 

ʈʠʩʫʥʦʢ 3.8 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʽʟ ʯʦʪʠʨʴʦʭ ʪʽʣ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ (ʊʄ-3, ʧʨʠʢʣʘʜ 2) 

 

ɺʽʜʧʦʚʽʜʴ: Ὑ σπ ̋ ,̊ Ὑ ρπȟυ ̋ ,̊ Ὑ σρȟχψ ̋ ,̊ 

Ὑ υρȟχυ ̋ ,̊ Ὑ ςφȟςυ ̋ ,̊ ὖ τςȟτς ̋ .̊ 
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3.2.1 ʊʄ-3, ʧʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʫ ʩʠʩʪʝʤʽ 

ʯʦʪʠʨʴʦʭ ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʰʪʦʢʦʤ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʩʠʩʪʝʤʽ 

ʯʦʪʠʨʴʦʭ ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʨʠʩʫʥʦʢ 3.6 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʣʷ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤʠ ʰʪʦʢʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʨʠʩʫʥʦʢ 3.7 
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- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʣʷ ʩʭʝʤʠ ʰʪʦʢʘ ʪʘ ʟʥʘʯʝʥʥʷ ʩʠʣʠ P  

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ h ʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʢʦʥʩʪʨʫʢʮʽʾ 
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3.3 ʊʄ-3, ʧʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʫ ʩʠʩʪʝʤʽ ʯʦʪʠʨʴʦʭ 

ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʚʘʞʝʣʝʤ  

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʉʠʩʪʝʤʫ ʪʽʣ ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʜʚʦʭ ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʠʭ ʦʧʦʨʘʭ 

(ʨʠʩ. 3.9). ʅʘ ʚʘʞʽʣʴ 4 ʜʽʻ ʟʦʚʥʽʰʥʷ ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ P, ʩʧʨʷʤʦʚʘʥʘ ʧʽʜ 

ʢʫʪʦʤ Ŭ ʜʦ ʚʝʨʪʠʢʘʣʽ. ɼʦ ʙʘʨʘʙʘʥʘ 3 ʥʘ ʽʜʝʘʣʴʥʠʭ ʥʠʪʢʘʭ ʧʽʜʚʽʰʝʥʦ ʪʽʣʘ 1 ʽ 

2 ʟ ʚʘʛʦʶ Q1 ʽ Q2 ʚʽʜʧʦʚʽʜʥʦ. ɺʠʟʥʘʯʠʪʠ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘʢʦʾ ʩʠʩʪʝʤʠ 

ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʩʠʣʫ P, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ, ʷʢʱʦ 

ʚʽʜʦʤʦ, ʱʦ a = 2 ʤ, b = 3 ʤ, c = 1 ʤ, R = 2 ʤ, r = 1,25 ʤ, Q1 = 3 ʢʅ, Q2 = 5 ʢʅ, 

f = 0,25, Ŭ = 45Á. 

 

 

ʈʠʩʫʥʦʢ 3.9 - ʉʠʩʪʝʤʘ ʯʦʪʠʨʴʦʭ ʪʽʣ (ʊʄ-3, ʧʨʠʢʣʘʜ 3) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʈʦʟʙʠʚʘʻʤʦ ʩʠʩʪʝʤʫ ʯʦʪʠʨʴʦʭ ʪʽʣ ʥʘ ʦʢʨʝʤʽ ʩʭʝʤʠ. ɺʨʘʭʫʻʤʦ 

ʧʨʦʩʪʦʪʫ ʩʭʝʤ ʜʣʷ ʦʢʨʝʤʠʭ ʪʽʣ 1 ʯʠ 2. ɰʭ ʤʦʞʥʘ ʦʙôʻʜʥʘʪʠ ʟʽ ʩʭʝʤʦʶ ʪʽʣʘ 3. 
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2. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʜʣʷ ʙʘʨʘʙʘʥʘ 3 ʟ ʚʘʥʪʘʞʘʤʠ 1  ̔ 2 

(ʨʠʩ. 3.10) ʪʘ ʜʣʷ ʛʘʣʴʤʽʚʥʦʛʦ ʚʘʞʝʣʷ (ʨʠʩ. 3.11). 

3. ʅʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤʘʭ ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ʚʽʜʢʠʥʝʤʦ ʟʦʚʥʽʰʥʽ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ ROx, ROy, RAx, RAy 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ. 

4. ʂʦʥʪʘʢʪ ʙʘʨʘʙʘʥʘ ʟ ʚʘʞʝʣʝʤ ʻ ʚʥʫʪʨʽʰʥʽʤ ʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ. ʅʘ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʙʘʨʘʙʘʥʘ ʟ ʚʘʥʪʘʞʝʤ ʜʽʶ ʚʘʞʝʣʷ ʟʘʤʽʥʠʤʦ ʥʝʚʽʜʦʤʠʤʠ 

ʩʠʣʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ N1 ʪʘ ʪʝʨʪʷ Fʪʨ1. ʉʠʣʘ ʪʠʩʢʫ ʚʘʞʝʣʷ ʥʘ ʙʘʨʘʙʘʥ 

N1 ʧʨʠʢʣʘʜʝʥʘ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʪʽʣ 3 ʽ 4 ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʜʦ ʮʝʥʪʨʫ ʙʘʨʘʙʘʥʘ. 

ʉʠʣʘ ʪʝʨʪʷ Fʪʨ1 ʧʨʠʢʣʘʜʝʥʘ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʪʽʣ 3 ʽ 4 ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ 

ʜʦʪʠʯʥʦʾ ʜʦ ʙʘʨʘʙʘʥʘ ʫ ʥʘʧʨʷʤʢʫ, ʟʘ ʷʢʦʛʦ ʙʫʜʝ ʫʨʽʚʥʦʚʘʞʫʚʘʪʠ ʜʽʶ 

ʚʘʥʪʘʞʽʚ 1 ʽ 2. 

5. ʅʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʚʘʞʝʣʷ ʩʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ N2 ʪʘ ʪʝʨʪʷ 

Fʪʨ2, ʷʢʽ ʟʘʤʽʥʶʶʪʴ ʜʽʶ ʙʘʨʘʙʘʥʘ, ʻ ʧʦʧʘʨʥʦ ʨʽʚʥʠʤʠ ʪʘ ʧʨʦʪʠʣʝʞʥʦ 

ʩʧʨʷʤʦʚʘʥʠʤʠ ʩʚʦʾʤ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʩʠʣʘʤ ʽʟ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʥʮʠʧʫ ʨʽʚʥʦʩʪʽ ʜʽʾ ʽ ʧʨʦʪʠʜʽʾ, ʪʦʤʫ ʟʘ ʤʦʜʫʣʝʤ N1 = N2 ʪʘ Fʪʨ1 = Fʪʨ2. 

ʊʘʢʦʞ, ʩʠʣʘ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʛʘʣʴʤʽʚʥʦʶ ʢʦʣʦʜʢʦʶ ʜʦʨʽʚʥʶʻ 

ʜʦʙʫʪʢʫ ʩʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ Fʪʨ = NĿf. 

6. ʉʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤ ʙʘʨʘʙʘʥʘ ʽ ʚʘʞʝʣʷ. 

7. ɺʠʟʥʘʯʘʻʤʦ ʽʟ ʨʽʚʥʷʥʴ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘ ʚʝʣʠʯʠʥʫ ʩʠʣʠ P, 

ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ. 

8. ʇʝʨʝʚʽʨʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ 

ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ ʟ 

ʚʘʥʪʘʞʝʤ (ʨʠʩ. 3.10) 

Ὂ πȠ Ὑ Ὂ̓ ̑ πȠ 

Ὂ πȠ ὔ Ὑ ὗ ὗ πȠ 
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ὓ Ὂ πȠ ὗ ϽὙ ὗ Ͻὶ Ὂ̓ ̑ϽὙ πȢ 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ 

Ὂ̓ ̑

ὗϽὙ ὗ Ͻὶ

Ὑ
πȟρςυ ̋ Ƞ̊ 

ὔ
Ὂ̓ ̑

Ὢ

πȟρςυ

πȟσ
πȟυ ̋ Ƞ̊ 

Ὑ Ὂ̓ ̑ πȟρςυ ̋ Ƞ̊ 

Ὑ ὔ ὗ ὗ ψȟυ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ πȟρςυ ψȟυ ψȟυπρ ̋ Ȣ̊ 

 

 

ʈʠʩʫʥʦʢ 3.10 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʨʘʙʘʥʘ ʟ ʚʘʥʪʘʞʝʤ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʛʘʣʴʤʽʚʥʠʤ ʚʘʞʝʣʝʤ (ʊʄ-3, ʧʨʠʢʣʘʜ 3) 
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ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʚʘʞʝʣʷ 

(ʨʠʩ. 3.11) 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ Ὑ Ὂ̓ ̑ ὖϽÓÉÎ ɻ πȠ

Ὂ πȠ Ὑ ὔ ὖϽÃÏÓ ɻ πȠ

ὓ Ὂ πȠ ὔ Ͻὥ Ὂ̓ ̑ϽὩ ὖϽÃÏÓɻϽὥ ὦ ὖϽÓÉÎ ɻϽὧ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ 

ὖ
Ὂ̓ ̑ϽὩ ὔ Ͻὥ

ὥ ὦϽÃÏÓɻ ὧϽÓÉÎ ɻ
πȟςτσ ̋ Ƞ̊ 

Ὑ ὔ ὖϽÃÏÓ ɻ πȟσςψ ̋ Ƞ̊ 

Ὑ Ὂ̓ ̑ ὖϽÓÉÎɻ πȟπτχ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ πȟπτχ πȟσςψ πȟσσρ ̋ Ȣ̊ 

 

 

ʈʠʩʫʥʦʢ 3.11 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʘʣʴʤʽʚʥʦʛʦ 

ʚʘʞʝʣʷ (ʊʄ-3, ʧʨʠʢʣʘʜ 3) 

 

ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʽʚ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʥʘ 

ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʦʙʝʨʝʤʦ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ʥʘ 

ʩʭʝʤʽ, ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʫ ʢʦʥʪʘʢʪʫ ʪʽʣ K (ʨʠʩ. 3.12). 
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ὓ Ὂ πȠ Ὑ Ͻὥ Ὑ ϽὩ ὖϽÃÏÓɻϽὦ ὖϽÓÉÎɻϽὧ Ὡ  

 Ὑ ϽὙ  ὗϽὙ ὗ Ͻὶ πȠ 

πȟσςψϽς πȟπτχϽπȟςυπȟςτσϽπȟχπχϽσ πȟςτσϽπȟχπχϽρ πȟςυ  

 πȟρςυϽς  σϽς υϽρȟςυ πȠ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʝʨʝʚʽʨʢʠ ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

 

 

ʈʠʩʫʥʦʢ 3.12 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʽʟ ʯʦʪʠʨʴʦʭ ʪʽʣ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ (ʊʄ-3, ʧʨʠʢʣʘʜ 3) 

 

ɺʽʜʧʦʚʽʜʴ: Ὑ πȟρςυ ̋ ,̊ Ὑ ψȟυ ̋ ,̊ Ὑ ψȟυπρ ̋ ,̊ 

Ὑ πȟπτχ ̋ ,̊ Ὑ πȟσςψ ̋ ,̊ Ὑ πȟσσρ ̋ ,̊ ὖ πȟςτσ ̋ .̊ 
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3.3.1 ʊʄ-3, ʧʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʫ ʩʠʩʪʝʤʽ 

ʯʦʪʠʨʴʦʭ ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʚʘʞʝʣʝʤ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʩʠʩʪʝʤʽ 

ʯʦʪʠʨʴʦʭ ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʨʠʩʫʥʦʢ 3.10 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʣʷ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤʠ ʚʘʞʝʣʷ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʨʠʩʫʥʦʢ 3.11 
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- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʣʷ ʩʭʝʤʠ ʚʘʞʝʣʷ ʪʘ ʟʥʘʯʝʥʥʷ ʩʠʣʠ P  

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ h ʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʢʦʥʩʪʨʫʢʮʽʾ 
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3.4 ʊʄ-3, ʧʨʠʢʣʘʜ 4. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʫ ʩʠʩʪʝʤʽ ʯʦʪʠʨʴʦʭ 

ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤ 

ʰʪʦʢʦʤ  

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʉʠʩʪʝʤʫ ʪʽʣ ʟʘʢʨʽʧʣʝʥʦ ʥʘ ʪʨʴʦʭ ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʠʭ ʦʧʦʨʘʭ 

(ʨʠʩ. 3.13). ʅʘ ʰʪʦʢ 4 ʜʽʻ ʟʦʚʥʽʰʥʷ ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ P, ʩʧʨʷʤʦʚʘʥʘ ʧʽʜ 

ʢʫʪʦʤ Ŭ ʜʦ ʦʩʽ ʰʪʦʢʘ. ɼʦ ʙʘʨʘʙʘʥʘ 3 ʥʘ ʽʜʝʘʣʴʥʠʭ ʥʠʪʢʘʭ ʧʽʜʚʽʰʝʥʦ ʪʽʣʘ 1 ʽ 

2 ʟ ʚʘʛʦʶ Q1 ʽ Q2 ʚʽʜʧʦʚʽʜʥʦ. ɺʠʟʥʘʯʠʪʠ ʦʧʦʨʥʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘʢʦʾ ʩʠʩʪʝʤʠ 

ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʩʠʣʫ P, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ, ʷʢʱʦ 

ʚʽʜʦʤʦ, ʱʦ a = 1 ʤ, b = 0,5 ʤ, c = 0,25 ʤ, R = 3 ʤ, r = 2 ʤ, Q1 = 8 ʢʅ, Q2 = 6 ʢʅ, 

f = 0,35, Ŭ = 45Á, ɓ = 30Á. 

 

 

ʈʠʩʫʥʦʢ 3.13 - ʉʠʩʪʝʤʘ ʯʦʪʠʨʴʦʭ ʪʽʣ (ʊʄ-3, ʧʨʠʢʣʘʜ 4) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʈʦʟʙʠʚʘʻʤʦ ʩʠʩʪʝʤʫ ʯʦʪʠʨʴʦʭ ʪʽʣ ʥʘ ʦʢʨʝʤʽ ʩʭʝʤʠ. ɺʨʘʭʫ̒ʤʦ ʧʨʦʩʪʽ 

ʩʭʝʤʠ ʜʣʷ ʦʢʨʝʤʠʭ ʪʽʣ 1 ʯʠ 2. ʆʙôʻʜʥʘʻʤʦ ʾʭ ʟʽ ʩʭʝʤʦʶ ʪʽʣʘ 3. 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-3, ʧʨʠʢʣʘʜ 4 

134 

2. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʜʣʷ ʙʘʨʘʙʘʥʘ 3 ʟ ʚʘʥʪʘʞʘʤʠ 1  ̔ 2 

(ʨʠʩ. 3.14) ʪʘ ʜʣʷ ʛʘʣʴʤʽʚʥʦʛʦ ʰʪʦʢʘ (ʨʠʩ. 3.15). 

3. ʅʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤʘʭ ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x ʪʘ y; 

ʚʽʜʢʠʥʝʤʦ ʟʦʚʥʽʰʥʽ ʚôʷʟʽ, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ ROx, ROy, RA, RB 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ. 

4. ʂʦʥʪʘʢʪ ʙʘʨʘʙʘʥʘ ʟʽ ʰʪʦʢʦʤ ʻ ʚʥʫʪʨʽʰʥʽʤ ʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ. ʅʘ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʙʘʨʘʙʘʥʘ ʟ ʚʘʥʪʘʞʘʤʠ ʜʽʶ ʚʘʞʝʣʷ ʟʘʤʽʥʠʤʦ ʥʝʚʽʜʦʤʠʤʠ 

ʩʠʣʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ N1 ʪʘ ʪʝʨʪʷ Fʪʨ1. ʉʠʣʘ ʪʠʩʢʫ ʚʘʞʝʣʷ ʥʘ ʙʘʨʘʙʘʥ 

N1 ʧʨʠʢʣʘʜʝʥʘ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʪʽʣ 3 ʽ 4 ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʜʦ ʮʝʥʪʨʫ ʙʘʨʘʙʘʥʘ. 

ʉʠʣʘ ʪʝʨʪʷ Fʪʨ1 ʧʨʠʢʣʘʜʝʥʘ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʪʽʣ 3 ʽ 4 ʪʘ ʩʧʨʷʤʦʚʘʥʘ ʚʟʜʦʚʞ 

ʜʦʪʠʯʥʦʾ ʜʦ ʙʘʨʘʙʘʥʘ ʫ ʥʘʧʨʷʤʢʫ, ʟʘ ʷʢʦʛʦ ʙʫʜʝ ʫʨʽʚʥʦʚʘʞʫʚʘʪʠ ʜʽʶ 

ʚʘʥʪʘʞʽʚ 1 ʽ 2. 

5. ʅʘ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ ʰʪʦʢʘ ʩʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ N2 ʪʘ ʪʝʨʪʷ 

Fʪʨ2, ʷʢʽ ʟʘʤʽʥʶʶʪʴ ʜʽʶ ʙʘʨʘʙʘʥʘ, ʻ ʧʦʧʘʨʥʦ ʨʽʚʥʠʤʠ ʪʘ ʧʨʦʪʠʣʝʞʥʦ 

ʩʧʨʷʤʦʚʘʥʠʤʠ ʩʚʦʾʤ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʩʠʣʘʤ ʟʽ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʠʥʮʠʧʫ ʨʽʚʥʦʩʪʽ ʜʽʾ ʽ ʧʨʦʪʠʜʽʾ, ʪʦʤʫ ʟʘ ʤʦʜʫʣʝʤ N1 = N2 ʪʘ Fʪʨ1 = Fʪʨ2. 

ʊʘʢʦʞ, ʩʠʣʘ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʛʘʣʴʤʽʚʥʠʤ ʰʪʦʢʦʤ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ 

ʩʠʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ Fʪʨ = NĿf. 

6. ʉʢʣʘʜʘʻʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤ ʙʘʨʘʙʘʥʘ ʽ ʰʪʦʢʘ. 

7. ɺʠʟʥʘʯʘʻʤʦ ʽʟ ʨʽʚʥʷʥʴ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ʪʘ ʚʝʣʠʯʠʥʫ ʩʠʣʠ P, 

ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ. 

8. ʇʝʨʝʚʽʨʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʰʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ 

ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ ʟ 

ʚʘʥʪʘʞʝʤ (ʨʠʩ. 3.14) 

Ὂ πȠ Ὑ ὔ ϽÃÏÓɼ Ὂ̓ ̑ϽÓÉÎɼ πȠ 

Ὂ πȠ Ὑ ὗ ὗ ὔϽÓÉÎɼ Ὂ̓ ̑ϽÃÏÓɼ πȠ 
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ὓ Ὂ πȠ ὗ ϽὙ ὗ Ͻὶ Ὂ̓ ̑ϽὙ πȢ 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ 

Ὂ̓ ̑

ὗ ϽὙ ὗ Ͻὶ

Ὑ
τ ̋ Ƞ̊ 

ὔ
Ὂ̓ ̑

Ὢ

τ

πȟσυ
ρρȟτσ ̋ Ƞ̊ 

Ὑ ὔϽÃÏÓɼ Ὂ̓ ̑ϽÓÉÎɼ ρρȟω ̋ Ƞ̊ 

Ὑ ὗ ὗ ὔ ϽÓÉÎɼ Ὂ̓ ̑ϽÃÏÓɼ ρρȟχυ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ ρρȟω ρρȟχυ ρφȟχς ̋ Ȣ̊ 

 

 

ʈʠʩʫʥʦʢ 3.14 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʨʘʙʘʥʘ ʟ ʚʘʥʪʘʞʝʤ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʛʘʣʴʤʽʚʥʠʤ ʰʪʦʢʦʤ (ʊʄ-3, ʧʨʠʢʣʘʜ 4) 
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ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʰʪʦʢʘ 

(ʨʠʩ. 3.15) 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ Ὂ πȠ ὔ ὖϽÃÏÓ ɻ πȠ

Ὂ πȠ Ὑ Ὑ Ὂ̓ ̑ ὖϽÓÉÎ ɻ πȠ

ὓ Ὂ πȠ Ὑ Ͻὦ Ὂ̓ ̑Ͻὥ ὖϽÓÉÎ ɻϽὦ ὧ πȢ

 

ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ 

ὖ
ὔ

ÃÏÓ ɻ
ρφȟρφ ̋ Ƞ̊ 

Ὑ
Ὂ̓ ̑Ͻὥ ὖϽÓÉÎ ɻϽὦ ὧ

ὦ
ωȟρτσ ̋ Ƞ̊ 

Ὑ Ὂ̓ ̑ Ὑ ὖϽÓÉÎ ɻ φȟςω ̋ Ȣ̊ 

 

 

ʈʠʩʫʥʦʢ 3.15 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʛʘʣʴʤʽʚʥʦʛʦ 

ʰʪʦʢʘ (ʊʄ-3, ʧʨʠʢʣʘʜ 4) 

 

ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʨʦʟʨʘʭʫʥʢʽʚ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʥʘ 

ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʫʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʦʙʝʨʝʤʦ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ʥʘ 

ʩʭʝʤʽ, ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʫ ʢʦʥʪʘʢʪʫ ʪʽʣ K (ʨʠʩ. 3.16). 
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ὓ Ὂ πȠ ὖϽÓÉÎɻϽὥ ὦ ὧ Ὑ Ͻὥ ὦ Ὑ Ͻὥ  

 Ὑ ϽὙϽÃÏÓɼ  Ὑ ϽὙϽÓÉÎɼ  

 ὗϽὙ ὙϽÃÏÓɼ ὗ ϽὙϽÃÏÓɼ ὶ πȠ 

ρφȟρφϽπȟχπχϽρ πȟυ πȟςυ ωȟρτϽρ πȟυ φȟςωϽρ  

 ρρȟχυϽσϽπȟψφφ ρρȟωϽσϽπȟυ  

 ψϽσ σϽπȟψφφφϽσϽπȟψφφς πȠ 

ʋ ʧʝʨʝʚʽʨʮʽ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʝʨʝʚʽʨʢʠ ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

 

 

ʈʠʩʫʥʦʢ 3.16 - ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʽʟ ʯʦʪʠʨʴʦʭ ʪʽʣ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ (ʊʄ-3, ʧʨʠʢʣʘʜ 4) 

 

ɺʽʜʧʦʚʽʜʴ: Ὑ ρρȟω ̋ ,̊ Ὑ ρρȟχυ ̋ ,̊ Ὑ ρφȟχς ̋ ,̊ 

Ὑ φȟςω ̋ ,̊ Ὑ ωȟρτ ̋ ,̊ ὖ ρφȟρφ ̋ .̊ 
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3.4.1 ʊʄ-3, ʧʨʠʢʣʘʜ 4. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʫ ʩʠʩʪʝʤʽ 

ʯʦʪʠʨʴʦʭ ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʤʽʞ ʙʘʨʘʙʘʥʦʤ ʪʘ ʜʦʚʽʣʴʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʤ ʰʪʦʢʦʤ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ 

Mathcad 

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʫ ʩʠʩʪʝʤʽ 

ʯʦʪʠʨʴʦʭ ʪʽʣ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʪʝʨʪʷ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʨʠʩʫʥʦʢ 3.14 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʣʷ ʩʭʝʤʠ ʙʘʨʘʙʘʥʘ 
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- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʩʭʝʤʠ ʰʪʦʢʘ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ 

ʨʠʩʫʥʦʢ 3.15 

 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʚôʷʟʝʡ ʜʣʷ ʩʭʝʤʠ ʚʘʞʝʣʷ ʪʘ ʟʥʘʯʝʥʥʷ ʩʠʣʠ P  

 

- ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ h ʣʷʭʦʤ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

ʥʘ ʟʘʛʘʣʴʥʽʡ ʩʭʝʤʽ ʢʦʥʩʪʨʫʢʮʽʾ 
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3.5 ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ (ʊʄ-3)  

ŷɼʆ ʊʄ-3ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʋʤʦʚʘ ʟʘʜʘʯʽ 

ɺʠʟʥʘʯʠʪʠ ʩʠʣʫ ʈ ʪʘ ʨʝʘʢʮʽʾ ʦʧʦʨ ʩʠʩʪʝʤʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʧʦʢʦʾ. 

 

ʊʘʙʣʠʮʷ 3.1 ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʩʭʝʤʠ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

1 

a = 0,4 ʤ 

b = 1,2 ʤ 

c = 0 ʤ 

e = 0,2 ʤ 

Ŭ = 45Á 

Q1 = 0,9 ʢʅ 

Q2 = 0,4 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 1 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

2 

a = 0,2 ʤ 

b = 1,1 ʤ 

c = 0,2 ʤ 

e = 0,3 ʤ 

Ŭ = 30Á 

Q1 = 1,2 ʢʅ 

Q2 = 0,6 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,15 

 

 
 

3 

a = 0,1 ʤ 

b = 1,4 ʤ 

c = 0,4 ʤ 

e = 0,1 ʤ 

Ŭ = 15Á 

Q1 = 1,3 ʢʅ 

Q2 = 0,8 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,2 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

4 

a = 0,3 ʤ 

b = 1,7 ʤ 

c = 0,25 ʤ 

e = 0,05 ʤ 

Ŭ = 60Á 

Q1 = 1,0 ʢʅ 

Q2 = 1,0 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,25 

 

 
 
 

5 

a = 0,6 ʤ 

b = 1,9 ʤ 

c = 0,45 ʤ 

e = 0,85 ʤ 

Ŭ = 85Á 

Q1 = 1,4 ʢʅ 

Q2 = 1,2 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,3 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

6 

a = 0,8 ʤ 

b = 1,2 ʤ 

c = 0,5 ʤ 

e = 0,4 ʤ 

Ŭ = 45Á 

Q1 = 1,6 ʢʅ 

Q2 = 1,4 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,1 

 

 
 
 

7 

a = 0,7 ʤ 

b = 1,0 ʤ 

c = 0,25 ʤ 

e = 0,1 ʤ 

Ŭ = 30Á 

Q1 = 1,8 ʢʅ 

Q2 = 1,6 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,15 

 

 
 
 



ʇʨʘʢʪʠʢʫʤ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ʉʪʘʪʠʢʘ. ʊʄ-3, ʟʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

144 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

8 

a = 0,7 ʤ 

b = 1,2 ʤ 

c = 0,3 ʤ 

e = 0,3 ʤ 

Ŭ = 30Á 

Q1 = 2,0 ʢʅ 

Q2 = 1,8 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,2 

 

 
 
 

9 

a = 0,6 ʤ 

b = 1,5 ʤ 

c = 0,35 ʤ 

e = 0,2 ʤ 

Ŭ = 60Á 

Q1 = 0,8 ʢʅ 

Q2 = 2,0 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,25 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

10 

a = 0,3 ʤ 

b = 1,3 ʤ 

c = 0,4 ʤ 

e = 0,1 ʤ 

Ŭ = 45Á 

Q1 = 1,0 ʢʅ 

Q2 = 0,4 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,3 

 

 
 
 

11 

a = 0,8 ʤ 

b = 1,1 ʤ 

c = 0,6 ʤ 

e = 0,6 ʤ 

Ŭ = 30Á 

Q1 = 1,4 ʢʅ 

Q2 = 0,8 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,15 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

12 

a = 0,4 ʤ 

b = 1,5 ʤ 

c = 0,8 ʤ 

e = 0,2 ʤ 

Ŭ = 25Á 

Q1 = 1,6 ʢʅ 

Q2 = 1,0 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,2 

 

 
 
 

13 

a = 0,5 ʤ 

b = 1,3 ʤ 

c = 0,7 ʤ 

e = 0,4 ʤ 

Ŭ = 30Á 

Q1 = 1,8 ʢʅ 

Q2 = 1,2 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,25 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

14 

a = 0,7 ʤ 

b = 1,2 ʤ 

c = 0,4 ʤ 

e = 0,3 ʤ 

Ŭ = 60Á 

Q1 = 2,0 ʢʅ 

Q2 = 1,4 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,3 

 

 
 

15 

a = 0,9 ʤ 

b = 1,1 ʤ 

c = 0,3 ʤ 

e = 0,1 ʤ 

Ŭ = 55Á 

Q1 = 0,8 ʢʅ 

Q2 = 1,6 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,1 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

16 

a = 0,4 ʤ 

b = 1,4 ʤ 

c = 0,6 ʤ 

e = 0,2 ʤ 

Ŭ = 45Á 

Q1 = 1,0 ʢʅ 

Q2 = 1,8 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,15 

 

 
 

17 

a = 0,9 ʤ 

b = 1,0 ʤ 

c = 0,25 ʤ 

e = 0,3 ʤ 

Ŭ = 85Á 

Q1 = 1,2 ʢʅ 

Q2 = 0,6 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,1 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

18 

a = 0,8 ʤ 

b = 1,2 ʤ 

c = 0,8 ʤ 

e = 0,4 ʤ 

Ŭ = 35Á 

Q1 = 1,2 ʢʅ 

Q2 = 2,0 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,2 

 

 
 
 

19 

a = 0,6 ʤ 

b = 1,5 ʤ 

c = 0,7 ʤ 

e = 0,3 ʤ 

Ŭ = 25Á 

Q1 = 1,4 ʢʅ 

Q2 = 0,4 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,25 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

20 

a = 0,5 ʤ 

b = 1,0 ʤ 

c = 0,9 ʤ 

e = 0,5 ʤ 

Ŭ = 15Á 

Q1 = 1,6 ʢʅ 

Q2 = 0,6 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,3 

 

 
 
 

21 

a = 0,3 ʤ 

b = 1,3 ʤ 

c = 0,35 ʤ 

e = 0,6 ʤ 

Ŭ = 30Á 

Q1 = 1,8 ʢʅ 

Q2 = 0,8 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,1 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

22 

a = 0,9 ʤ 

b = 1,4 ʤ 

c = 0,6 ʤ 

e = 0,4 ʤ 

Ŭ = 60Á 

Q1 = 2,0 ʢʅ 

Q2 =1,0 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,15 

 

 
 

23 

a = 0,7 ʤ 

b = 1,2 ʤ 

c = 0,5 ʤ 

e = 0,1 ʤ 

Ŭ = 75Á 

Q1 = 0,8 ʢʅ 

Q2 = 1,2 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,2 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

24 

a = 0,9 ʤ 

b = 1,1 ʤ 

c = 0,8 ʤ 

e = 0,4 ʤ 

Ŭ = 80Á 

Q1 = 1,0 ʢʅ 

Q2 = 1,4 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,25 

 

 
 

25 

a = 0,5 ʤ 

b = 1,5 ʤ 

c = 0,4 ʤ 

e = 0,2 ʤ 

Ŭ = 35Á 

Q1 = 1,2 ʢʅ 

Q2 = 1,6 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,3 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

26 

a = 0,8 ʤ 

b = 1,4 ʤ 

c = 0,7 ʤ 

e = 0,6 ʤ 

Ŭ = 15Á 

Q1 = 1,4 ʢʅ 

Q2 = 1,8 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,1 

 

 
 

27 

a = 0,6 ʤ 

b = 1,3 ʤ 

c = 0,5 ʤ 

e = 0,4 ʤ 

Ŭ = 25Á 

Q1 = 1,6 ʢʅ 

Q2 = 2,0 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,15 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

28 

a = 0,3 ʤ 

b = 1,7 ʤ 

c = 0,6 ʤ 

e = 0,5 ʤ 

Ŭ = 65Á 

Q1 = 1,8 ʢʅ 

Q2 = 0,1 ʢʅ 

R1 = 1 ʤ 

R2 = 0,4 ʤ 

f = 0,2 

 

 
 

29 

a = 0,4 ʤ 

b = 1,2 ʤ 

c = 0,4 ʤ 

e = 0,3 ʤ 

Ŭ = 70Á 

Q1 = 2,0 ʢʅ 

Q2 = 0,6 ʢʅ 

R1 = 1 ʤ 

R2 = 0,6 ʤ 

f = 0,25 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

30 

a = 0,6 ʤ 

b = 1,1 ʤ 

c = 0,8 ʤ 

e = 0,2 ʤ 

Ŭ = 80Á 

Q1 = 0,8 ʢʅ 

Q2 = 0,8 ʢʅ 

R1 = 1 ʤ 

R2 = 0,8 ʤ 

f = 0,3 
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4 ɺʀɿʅɸʏɽʅʅʗ ʈɽɸʂʎɯʁ ʆʇʆʈ ʊɺɽʈɼʆɻʆ ʊɯʃɸ ʇʈʀ 

ʇʈʆʉʊʆʈʆɺɯʁ ɼʆɺɯʃʔʅɯʁ ʉʀʉʊɽʄɯ ʉʀʃ (ʊʄ-4) 

ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

 

ʇʨʦʩʪʦʨʦʚʘ ʜʦʚʽʣʴʥʘ ʩʠʩʪʝʤʘ ʩʠʣ ï ʮʝ ʪʘʢʘ ʩʠʩʪʝʤʘ, ʜʝ ʩʠʣʦʚʽ ʬʘʢʪʦʨʠ 

ʜʽʶʪʴ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ɺ ʨʘʤʢʘʭ ʮʽʻʾ ʪʝʤʠ ʨʦʟʛʣʷʥʝʤʦ 2 ʪʠʧʠ 

ʢʦʥʩʪʨʫʢʮʽʡ ï ʧʨʦʩʪʦʨʦʚʘ ʨʘʤʘ  ̔ʚʘʣ. ɺ ʟʘʜʘʯʘʭ ʨʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʽ ʪʠʧʠ 

ʚôʷʟʝʡ ï ʩʬʝʨʠʯʥʠʡ ʰʘʨʥʽʨ, ʧʽʜʧôʷʪʥʠʢ, ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʘ ʮʠʣʽʥʜʨʠʯʥʘ 

ʦʧʦʨʘ ʪʘ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʠʡ ʩʪʨʠʞʝʥʴ.  

 

ʇʣʘʥ ʪʝʤʠ 4 

4.1 ʊʄ-4, ʧʨʠʢʣʘʜ 1. ʇʨʦʩʪʦʨʦʚʘ ʨʘʤʘ 

4.1.1 ʊʄ-4, ʧʨʠʢʣʘʜ 1. ʇʨʦʩʪʦʨʦʚʘ ʨʘʤʘ ʫ MathCAD 

4.2 ʊʄ-4, ʧʨʠʢʣʘʜ 2. ʇʨʦʩʪʦʨʦʚʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʚʘʣ 

4.2.1 ʊʄ-4, ʧʨʠʢʣʘʜ 2. ʇʨʦʩʪʦʨʦʚʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʚʘʣ ʫ MathCAD 

4.3 ʊʄ-4, ʧʨʠʢʣʘʜ 3. ʇʨʦʩʪʦʨʦʚʘ ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʧʣʠʪʘ 

4.3.1 ʊʄ-4, ʧʨʠʢʣʘʜ 3. ʇʨʦʩʪʦʨʦʚʘ ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʧʣʠʪʘ 

ʫ MathCAD 

4.4 ʊʄ-4, ʧʨʠʢʣʘʜ 4. ʇʨʦʩʪʦʨʦʚʠʡ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʚʘʣ 

4.4.1 ʊʄ-4, ʧʨʠʢʣʘʜ 4. ʇʨʦʩʪʦʨʦʚʠʡ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ 

ʚʘʣ ʫ MathCAD 

4.5 ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ (ʊʄ-4) 
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4.1 ʊʄ-4, ʧʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʾ ʨʘʤʠ 

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʚʽ ʧʨʷʤʦʢʫʪʥʽ ʧʣʠʪʠ ʞʦʨʩʪʢʦ ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ 

ʽ ʟʘʢʨʽʧʣʝʥʽ ʫ ʪʦʯʮʽ ɸ ʩʬʝʨʠʯʥʠʤ ʰʘʨʥʽʨʦʤ, ʫ ʪʦʯʮʽ B ʮʠʣʽʥʜʨʠʯʥʠʤ 

ʰʘʨʥʽʨʦʤ (ʧʽʜʰʠʧʥʠʢʦʤ), ʪʘ ʫ ʪʦʯʮʽ C ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʚʘʛʦʤʦʛʦ 

ʩʪʨʠʞʥʷ CD. ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʧʣʠʪ ʚʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.1. ʇʣʠʪʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʣʦʱʠʥʘʭ xOz ʪʘ yOz. 

ɺʘʛʦʶ ʢʦʞʥʦʾ ʧʣʠʪʠ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ɼʦ ʦʜʥʽʻʾ ʽʟ ʧʣʠʪ ʧʨʠʢʣʘʜʝʥʦ 

ʟʦʚʥʽʰʥʽʡ ʤʦʤʝʥʪ ʧʘʨʠ ʩʠʣ M. ɿʦʩʝʨʝʜʞʝʥʫ ʩʠʣʫ P ʧʨʠʢʣʘʜʝʥʦ ʫ ʧʣʦʱʠʥʽ 

yOz ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʚʽʩʽ y, ʩʠʣʫ F ʧʨʠʢʣʘʜʝʥʦ ʫ ʧʣʦʱʠʥʽ xOz ʧʽʜ ʢʫʪʦʤ ɓ ʜʦ 

ʚʽʩʽ x. 

ɺʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ɸ, B ʪʘ CD ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʱʦ a = 3 ʤ, b = 5 ʤ, 

c = 2 ʤ, P = 10 ʢʅ, Ŭ = 45Á, F = 20 ʢʅ, ɓ = 75Á, M = 5 ʢʅĿʤ. 

 

ʈʠʩʫʥʦʢ 4.1 ï ʇʨʦʩʪʦʨʦʚʘ ʨʘʤʘ (ʊʄ-4, ʧʨʠʢʣʘʜ 1) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 4.2) 
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ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x, y, z, u, v ʪʘ w; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ ɸ, B ʪʘ CD, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, 

RAz, RBx, RBz, ʪʘ RCD ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ; 

ï ʟʘʟʥʘʯʠʤʦ, ʱʦ ʩʬʝʨʠʯʥʠʡ ʰʘʨʥʽʨ ɸ ʤʘʻ ʪʨʠ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ RAx, RAy ʪʘ RAz, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ 

ʨʫʭʘʪʠʩʴ ʫ ʥʘʧʨʷʤʢʘʭ ʚʟʜʦʚʞ ʦʩʝʡ x, y ʪʘ z ʚʽʜʧʦʚʽʜʥʦ, ʮʠʣʽʥʜʨʠʯʥʠʡ 

ʰʘʨʥʽʨ B ʤʘʻ ʜʚʽ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ RBx ʪʘ RBz, ʷʢʽ ʩʪʚʦʨʶʶʪʴ 

ʦʧʦʨ ʨʫʭʫ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʥʘʧʨʷʤʢʘʭ ʚʟʜʦʚʞ ʦʩʝʡ x ʪʘ z ʚʽʜʧʦʚʽʜʥʦ, ʘ ʩʪʝʨʞʝʥʴ 

CD ʤʘʻ ʦʜʥʫ ʨʝʘʢʮʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʚʟʜʦʚʞ ʚʽʩʽ ʩʪʝʨʞʥʷ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ 

ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʭʘʪʠʩʴ ʣʠʰʝ ʫ ʥʘʧʨʷʤʢʫ ʚʽʩʽ y, ʧʨʦʪʝ ʨʘʟʦʤ ʦʧʦʨʠ ɸ, B ʪʘ CD 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʚʘʛʫ ʢʦʥʩʪʨʫʢʮʽʾ ʟʚʘʨʝʥʠʭ ʧʣʠʪ; 

ï ʩʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ RAx, RAy, RAz, RBx, RBz, ʪʘ RCD ʫ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ 

ʥʘ ʩʭʝʤʽ; 

ï ʨʦʟʢʣʘʜʝʤʦ ʟʛʽʜʥʦ ʟ ʪʝʦʨʝʤʦʶ ɺʘʨʽʥʴʦʥʘ ʧʦʭʠʣʽ ʩʠʣʠ P ʪʘ F ʥʘ ʩʭʝʤʽ 

ʥʘ ʾʭʥʽ ʩʢʣʘʜʦʚʽ, ʱʦ ʻ ʧʨʦʝʢʮʽʷʤʠ ʥʘ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x, y ʪʘ z (ʢʦʩʠʥʫʩʥʘ 

ʩʢʣʘʜʦʚʘ ʙʫʜʝ ʪʘ, ʜʦ ʷʢʦʾ ʧʨʠʣʷʛʘʻ ʢʫʪ Ŭ ʯʠ ɓ) 

ὖ ὖϽÃÏÓɻȠ ὖ ὖϽÓÉÎɻȠ Ὂ ὊϽÃÏÓɼȠ Ὂ ὊϽÓÉÎɼȢ 

 

2. ʉʢʣʘʜʝʤʦ ʰʽʩʪʴ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʝʩʪʠ ʥʝʚʽʜʦʤʠʭ 

(RAx, RAy, RAz, RBx, RBz, ʪʘ RCD). ʇʝʨʰʝ, ʜʨʫʛʝ ʪʘ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ ï ʩʫʤʠ ʧʨʦʝʢʮʽʡ 

ʩʠʣ ʥʘ ʚʽʩʽ x, y ʪʘ z. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʩʠʣʠ, ʷʢʽ ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʽʩʩʶ. ʏʝʪʚʝʨʪʝ, ʧôʷʪʝ ʪʘ ʰʦʩʪʝ ʨʽʚʥʷʥʥʷ ï ʮʝ 

ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʦʩʝʡ x, y ʪʘ z. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è 

ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʚʽʜʥʦʩʥʦ 

ʨʦʟʛʣʷʥʫʪʦʾ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʷʢʱʦ ʜʠʚʠʪʠʩʴ 

ʥʘʟʫʩʪʨʽʯ ʥʘʧʨʷʤʢʫ ʚʽʩʽ). 

Ὂ πȠ Ὑ Ὑ ὊϽÃÏÓɼ πȠ 
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Ὂ πȠ Ὑ Ὑ ὖϽÃÏÓɻ πȠ 

Ὂ πȠ Ὑ Ὑ ὊϽÓÉÎɼ ὖϽÓÉÎɻ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὦ Ὑ Ͻὧ ὖϽÓÉÎɻϽὦ ὖϽÃÏÓɻϽ
ὧ

ς
ὓ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὧ ὊϽÓÉÎɼϽ
ὥ

τ
πȠ 

ὓ Ὂ πȠ Ὑ Ͻὥ Ὑ Ͻὦ πȢ 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʧʨʦʩʪʦʨʦʚʦʾ ʨʘʤʠ (ʊʄ-4, ʧʨʠʢʣʘʜ 1) 
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3. ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨ (ʚôʷʟʝʡ). ʇʦʯʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʨʝʙʘ 

ʟ ʨʽʚʥʷʥʴ, ʜʝ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ 

Ὑ
ὊϽÓÉÎɼϽὥ

τϽὧ
χȟςτ ̋ Ƞ̊ 

Ὑ Ὑ ὊϽÃÏÓɼ ςȟπχ ̋ Ƞ̊ 

Ὑ
Ὑ Ͻὦ

ὥ
σȟτυ ̋ Ƞ̊ 

Ὑ ὖϽÃÏÓɻ Ὑ σȟφς ̋ Ƞ̊ 

Ὑ
Ὑ Ͻὧ ὖϽÓÉÎɻϽὦ ὖϽÃÏÓɻϽ

ὧ
ς ὓ

ὦ
φȟρρ ̋ Ƞ̊ 

Ὑ ὊϽÓÉÎɼ ὖϽÓÉÎɻ Ὑ ςπȟςψ ̋ Ȣ̊ 

ɺʠʟʥʘʯʠʤʦ ʨʝʟʫʣʴʪʫʶʯʽ ʨʝʘʢʮʽʾ RA ʪʘ RB ʚ ʦʧʦʨʘʭ ɸ ʽ B  

Ὑ Ὑ Ὑ Ὑ χȟςτ σȟφς ςπȟςψ ςρȟψτ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ ςȟπχ φȟρρ φȟτυ ̋ Ȣ̊ 

 

4. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ 

ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʨʴʦʭ ʜʦʜʘʪʢʦʚʠʭ ʦʩʝʡ u, v ʪʘ w ʥʘ ʩʭʝʤʽ (ʨʠʩ. 4.2). ʋ 

ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ 

ʧʦʚʝʨʥʫʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ ʧʨʦʪʠ 

ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʷʢʱʦ ʜʠʚʠʪʠʩʴ ʥʘʟʫʩʪʨʽʯ ʥʘʧʨʷʤʢʫ ʚʽʩʽ). 

ὓ Ὂ πȠ Ὑ Ͻὦ Ὑ Ͻὧ ὖϽÃÏÓɻϽ
ὧ

ς
ὊϽÓÉÎɼϽὦ ὓ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὧ Ὑ Ͻὥ ὊϽÓÉÎɼϽ
σὥ

τ
 

Ὑ Ͻὥ ὖϽÓÉÎɻϽὥ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὦ Ὑ Ͻὥ ὖϽÃÏÓɻϽὥ ὊϽÃÏÓɼϽὦ πȠ 
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ɺ ʫʩʽʭ ʪʨʴʦʭ ʨʽʚʥʷʥʥʷʭ ʧʝʨʝʚʽʨʢʠ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, 

ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ χȟςτ ̋ Ƞ̊ Ὑ σȟφς ̋ Ƞ̊ Ὑ ςπȟςψ ̋ ȟ̊ 

Ὑ ςρȟψτ ̋ Ƞ̊ Ὑ ςȟπχ ̋ Ƞ̊ Ὑ φȟρρ ̋ Ƞ̊ Ὑ φȟτυ ̋ Ƞ̊  

Ὑ σȟτυ ̋ Ƞ̊ 
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4.1.1 ʊʄ-4, ʧʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʾ ʨʘʤʠ 

ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʾ ʨʘʤʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ 

ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 4.2 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ (ʚôʷʟʝʡ) ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ 
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- ʨʦʟʨʘʭʫʥʦʢ ʨʝʟʫʣʴʪʫʶʯʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ (ʚôʷʟʝʡ) 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʤʦʤʝʥʪʽʚ ʩʠʣ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 
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4.2 ʊʄ-4, ʧʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʘʣʘ  

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɸʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʚʘʣ ʟʘʢʨʽʧʣʝʥʠʡ ʫ 

ʪʦʯʢʘʭ O ̔  A ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʰʘʨʥʽʨʘʤʠ (ʧʽʜʰʠʧʥʠʢʘʤʠ). ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ 

ʚʘʣʘ ʚʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.3. ɺʽʩʴ x ʣʝʞʠʪʴ ʥʘ ʦʩʽ ʚʘʣʘ. 

ɺʣʘʩʥʦʶ ʚʘʛʦʶ ʚʘʣʘ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ɼʦ ʦʜʥʽʻʾ ʽʟ ʜʽʣʷʥʦʢ ʚʘʣʘ 

ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʽʡ ʤʦʤʝʥʪ ʧʘʨʠ ʩʠʣ M ʫ ʧʣʦʱʠʥʽ, ʧʘʨʘʣʝʣʴʥʽʡ yOz. 

ɿʦʩʝʨʝʜʞʝʥʫ ʩʠʣʫ P ʧʨʠʢʣʘʜʝʥʦ ʜʦ ʚʘʣʘ ʧʘʨʘʣʝʣʴʥʦ ʚʽʩʽ Oz, ʩʠʣʫ F 

ʧʨʠʢʣʘʜʝʥʦ ʧʘʨʘʣʝʣʴʥʦ ʚʽʩʽ Oy, ʚʘʛʘ ʚʘʥʪʘʞʽʚ Q  ̔T ʩʧʨʷʤʦʚʘʥʘ ʧʘʨʘʣʝʣʴʥʦ 

ʚʽʩʽ Oz. 

ɺʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ O ʪʘ A ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʱʦ a = 1 ʤ, b = 2 ʤ, 

c = 1,5 ʤ, d = 3 ʤ, e = 0,75 ʤ, R1 = 0,25 ʤ, R2 = 0,5 ʤ, P = 2 ʢʅ, F = 3 ʢʅ, 

Q = 8 ʢʅ, T = 6 ʢʅ, M = 5 ʢʅĿʤ. 

 

 

ʈʠʩʫʥʦʢ 4.3 ï ɻʦʨʠʟʦʥʪʘʣʴʥʠʡ ʚʘʣ (ʊʄ-4, ʧʨʠʢʣʘʜ 2) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 4.4) 
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ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x, y, z, u ʪʘ v; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ O ʪʘ A, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ ROy, ROz, RAy ʪʘ 

RAz ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ; 

ï ʟʘʟʥʘʯʠʤʦ, ʱʦ ʮʠʣʽʥʜʨʠʯʥʽ ʰʘʨʥʽʨʠ O ʪʘ A ʤʘʶʪʴ ʫ ʧʨʦʩʪʦʨʽ ʧʦ ʜʚʽ 

ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ ROy, ROz, RAy ʪʘ RAz, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ 

ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʭʘʪʠʩʴ ʫ ʥʘʧʨʷʤʢʘʭ ʚʟʜʦʚʞ ʦʩʝʡ y ʪʘ z ʚʽʜʧʦʚʽʜʥʦ, ʧʨʦʪʝ 

ʨʽʚʥʦʚʘʛʫ ʚʘʣʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʦʨʠ O ʪʘ A ʨʘʟʦʤ ʽʟ ʟʙʘʣʘʥʩʦʚʘʥʦʶ ʜʽʻʶ ʥʘ 

ʚʘʣ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜ ʚʘʛʠ ʚʘʥʪʘʞʽʚ Q ʪʘ T ʽ ʤʦʤʝʥʪʘ ʧʘʨʠ ʩʠʣ M; 

ï ʩʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ROy, ROz, RAy ʪʘ RAz ʫ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʥʘ ʩʭʝʤʽ. 

 

2. ʉʢʣʘʜʝʤʦ ʰʽʩʪʴ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ (ROy, 

ROz, RAy ʪʘ RAz). ʇʝʨʰʝ, ʜʨʫʛʝ ʪʘ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ ï ʩʫʤʠ ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ ʚʽʩʽ 

x, y ʪʘ z. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʩʠʣʠ, ʷʢʽ ʟʘ ʥʘʧʨʷʤʢʦʤ 

ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʽʩʩʶ. ʗʢ ʚʠʜʥʦ ʽʟ ʨʠʩʫʥʢʘ 4.4, ʚʽʜʩʫʪʥʽ ʩʠʣʠ, ʱʦ ʧʘʨʘʣʝʣʴʥʽ 

ʚʽʩʽ x. ʎʝ ʨʦʙʠʪʴ ʧʝʨʰʝ ʨʽʚʥʷʥʥʷ ʥʝʧʦʪʨʽʙʥʠʤ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ. ʏʝʪʚʝʨʪʝ, 

ʧôʷʪʝ ʪʘ ʰʦʩʪʝ ʨʽʚʥʷʥʥʷ ï ʮʝ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʦʩʝʡ x, y ʪʘ z. 

ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ 

ʧʦʚʝʨʥʫʪʠ ʚʘʣ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ 

ʩʪʨʽʣʢʠ (ʷʢʱʦ ʜʠʚʠʪʠʩʴ ʥʘʟʫʩʪʨʽʯ ʥʘʧʨʷʤʢʫ ʚʽʩʽ). ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ 

ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʚʽʩʽ x ʚʠʜʥʦ, ʱʦ ʚ ʥʴʦʤʫ ʚʽʜʩʫʪʥʽ ʥʝʚʽʜʦʤʽ, ʧʨʦʪʝ ʮʝ 

ʨʽʚʥʷʥʥʷ ʜʘʻ ʟʤʦʛʫ ʟʘʧʝʚʥʠʪʠʩʴ, ʱʦ ʚʘʣ ʜʽʡʩʥʦ ʟʙʘʣʘʥʩʦʚʘʥʠʡ. 

Ὂ πȠ π πȠ 

Ὂ πȠ Ὑ Ὑ Ὂ πȠ 

Ὂ πȠ Ὑ Ὑ ὖ ὗ Ὕ πȠ 

ὓ Ὂ πȠ ὓ ὗϽὙ ὝϽὙ πȠ 
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ὓ Ὂ πȠ Ὑ Ͻὥ ὦ ὧ Ὠ Ὡ ὖϽὥ ὦ ὧ Ὠ  

ὝϽὥ ὦ ὧ ὗϽὥ ὦ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὥ ὦ ὧ Ὠ Ὡ ὊϽὥ ὦ ὧ πȢ 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʫ ʧʨʦʩʪʦʨʽ 

ʚʘʣʘ (ʊʄ-4, ʧʨʠʢʣʘʜ 2) 

 

3. ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨ (ʚôʷʟʝʡ). ʇʦʯʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʨʝʙʘ 

ʟ ʨʽʚʥʷʥʴ, ʜʝ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ 

Ὑ
ὊϽὥ ὦ ὧ

ὥ ὦ ὧ Ὠ Ὡ
ρȟφσφ ̋ Ƞ̊ 

Ὑ
ὗϽὥ ὦ ὖϽὥ ὦ ὧ Ὠ ὝϽὥ ὦ ὧ

ὥ ὦ ὧ Ὠ Ὡ
τȟσφτ ̋ Ƞ̊ 

Ὑ Ὂ Ὑ ρȟσφτ ̋ Ƞ̊ 

Ὑ ὗ ὖ Ὑ Ὕ χȟφσφ ̋ Ƞ̊ 

ɺʠʟʥʘʯʠʤʦ ʨʝʟʫʣʴʪʫʶʯʽ ʨʝʘʢʮʽʾ RA ʪʘ RO ʚ ʦʧʦʨʘʭ A ʽ O  
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Ὑ Ὑ Ὑ ρȟφσφτȟσφτ τȟφφ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ ρȟσφτχȟφσφ χȟχυχ ̋ Ȣ̊ 

 

4. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ 

ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʜʚʦʭ ʜʦʜʘʪʢʦʚʠʭ ʦʩʝʡ u ʪʘ v ʥʘ ʩʭʝʤʽ (ʨʠʩ. 4.4). ʋ ʮʠʭ 

ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ 

ʚʘʣ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʷʢʱʦ 

ʜʠʚʠʪʠʩʴ ʥʘʟʫʩʪʨʽʯ ʥʘʧʨʷʤʢʫ ʚʽʩʽ). 

ὓ Ὂ πȠ Ὑ Ͻὥ ὦ ὧ Ὑ ϽὨ Ὡ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὥ ὦ ὧ ὗϽὧ Ὑ ϽὨ Ὡ πȢ 

ɺ ʜʚʦʭ ʨʽʚʥʷʥʥʷʭ ʧʝʨʝʚʽʨʢʠ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, 

ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ ρȟφσφ ̋ Ƞ̊ Ὑ τȟσφτ ̋ Ƞ̊ Ὑ ρȟσφτ ̋ Ƞ̊ 

Ὑ χȟφσφ ̋ Ƞ̊ Ὑ τȟφφ ̋ Ƞ̊ Ὑ χȟχυχ ̋ Ȣ̊ 
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4.2.1 ʊʄ-4, ʧʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʘʣʘ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʘʥʘʣʽʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 4.4 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ (ʚôʷʟʝʡ) ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ 
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- ʨʦʟʨʘʭʫʥʦʢ ʨʝʟʫʣʴʪʫʶʯʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ (ʚôʷʟʝʡ) 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʤʦʤʝʥʪʽʚ ʩʠʣ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 
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4.3 ʊʄ-4, ʧʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʾ 

ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʣʠʪʠ  

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʇʨʷʤʦʢʫʪʥʘ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʘ ʧʣʠʪʘ ʚʘʛʦʶ G ʟʘʢʨʽʧʣʝʥʘ ʫ ʪʦʯʮʽ ɸ 

ʩʬʝʨʠʯʥʠʤ ʰʘʨʥʽʨʦʤ, ʫ ʪʦʯʮʽ B ʮʠʣʽʥʜʨʠʯʥʠʤ ʰʘʨʥʽʨʦʤ (ʧʽʜʰʠʧʥʠʢʦʤ), ʪʘ 

ʫ ʪʦʯʮʽ C ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʚʘʛʦʤʦʛʦ ʩʪʨʠʞʥʷ CD. ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʧʣʠʪʠ 

ʚʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.5. ʇʣʠʪʘ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʧʣʦʱʠʥʠ xOy. 

ɼʦ ʧʣʠʪʠ ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʽʡ ʤʦʤʝʥʪ ʧʘʨʠ ʩʠʣ M. ɿʦʩʝʨʝʜʞʝʥʫ 

ʩʠʣʫ P ʧʨʠʢʣʘʜʝʥʦ ʧʘʨʘʣʝʣʴʥʦ ʚʽʩʽ Az, ʩʠʣʫ F ʧʨʠʢʣʘʜʝʥʦ ʫ ʧʣʦʱʠʥʽ xAz ʧʽʜ 

ʢʫʪʦʤ ɓ ʜʦ ʚʽʩʽ x, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʫ ʩʠʣʫ q ʧʨʠʢʣʘʜʝʥʦ ʜʦ ʚʝʨʭʥʴʦʾ 

ʛʨʘʥʽ ʧʣʠʪʠ ʫ ʧʣʦʱʠʥʽ, ʧʘʨʘʣʝʣʴʥʽʡ yAz. 

ɺʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ ɸ, B ʪʘ CD ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʱʦ a = 4 ʤ, b = 9 ʤ, 

Ŭ = 60Á, ɓ = 15Á, P = 12 ʢʅ, F = 15 ʢʅ, G = 20 ʢʅ, M = 8 ʢʅĿʤ, q = 3 ʢʅ/ʤ. 

 

 

ʈʠʩʫʥʦʢ 4.5 ï ʇʣʠʪʘ ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʘ ʫ ʧʨʦʩʪʦʨʽ (ʊʄ-4, ʧʨʠʢʣʘʜ 3) 

 

ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 4.6) 
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ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x, y, z, u, v ʪʘ w; 

ï ʧʦʟʥʘʯʠʤʦ ʽ ʚʠʟʥʘʯʠʤʦ ʢʫʪ ɔ ʤʽʞ ʩʪʨʠʞʥʝʤ CD ʽ ʚʽʩʩʶ v 

ÔÁÎɾ
ὅὉ

ὉὈ

ὥϽÓÉÎ ɻ

ὦ
Ƞ  ɾ ÁÔÁÎ

ὥϽÓÉÎɻ

ὦ
ςρȟπυЈȢ 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ ɸ, B ʪʘ CD, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ RAx, RAy, 

RAz, RBx, RBz, ʪʘ RCD ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ; 

ï ʟʘʟʥʘʯʠʤʦ, ʱʦ ʩʬʝʨʠʯʥʠʡ ʰʘʨʥʽʨ ɸ ʤʘʻ ʪʨʠ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ RAx, RAy ʪʘ RAz, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ 

ʨʫʭʘʪʠʩʴ ʫ ʥʘʧʨʷʤʢʘʭ ʚʟʜʦʚʞ ʦʩʝʡ x, y ʪʘ z ʚʽʜʧʦʚʽʜʥʦ, ʮʠʣʽʥʜʨʠʯʥʠʡ 

ʰʘʨʥʽʨ B ʤʘʻ ʜʚʽ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ RBx ʪʘ RBz, ʷʢʽ ʩʪʚʦʨʶʶʪʴ 

ʦʧʦʨ ʨʫʭʫ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʥʘʧʨʷʤʢʘʭ ʚʟʜʦʚʞ ʦʩʝʡ x ʪʘ z ʚʽʜʧʦʚʽʜʥʦ, ʘ ʩʪʝʨʞʝʥʴ 

CD ʤʘʻ ʦʜʥʫ ʨʝʘʢʮʽʶ, ʩʧʨʷʤʦʚʘʥʫ ʚʟʜʦʚʞ ʚʽʩʽ ʩʪʝʨʞʥʷ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʻ 

ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʭʘʪʠʩʴ ʣʠʰʝ ʫ ʥʘʧʨʷʤʢʫ ʚʽʩʽ ʩʪʝʨʞʥʷ, ʧʨʦʪʝ ʨʘʟʦʤ ʦʧʦʨʠ ɸ, B 

ʪʘ CD ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʚʥʦʚʘʛʫ ʢʦʥʩʪʨʫʢʮʽʾ ʟʚʘʨʝʥʠʭ ʧʣʠʪ; 

ï ʩʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ RAx, RAy, RAz, RBx, RBz, ʪʘ RCD ʫ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ 

ʥʘ ʩʭʝʤʽ; 

ï ʨʦʟʢʣʘʜʝʤʦ ʟʛʽʜʥʦ ʟ ʪʝʦʨʝʤʦʶ ɺʘʨʽʥʴʦʥʘ ʧʦʭʠʣʽ ʩʠʣʠ F ʪʘ RCD ʥʘ 

ʩʭʝʤʽ ʥʘ ʾʭʥʽ ʩʢʣʘʜʦʚʽ, ʱʦ ʻ ʧʨʦʝʢʮʽʷʤʠ ʥʘ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x, y ʪʘ z (ʢʦʩʠʥʫʩʥʘ 

ʩʢʣʘʜʦʚʘ ʙʫʜʝ ʪʘ, ʜʦ ʷʢʦʾ ʧʨʠʣʷʛʘʻ ʢʫʪ ɓ ʯʠ ɔ) 

Ὂ ὊϽÃÏÓɼȠ Ὂ ὊϽÓÉÎɼȠὙ Ὑ ϽÃÏÓɾȠ Ὑ Ὑ ϽÓÉÎɾȢ 

 

2. ʉʢʣʘʜʝʤʦ ʰʽʩʪʴ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʝʩʪʠ ʥʝʚʽʜʦʤʠʭ 

(RAx, RAy, RAz, RBx, RBz, ʪʘ RCD). ʇʝʨʰʝ, ʜʨʫʛʝ ʪʘ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ ï ʩʫʤʠ ʧʨʦʝʢʮʽʡ 

ʩʠʣ ʥʘ ʚʽʩʽ x, y ʪʘ z. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʩʠʣʠ, ʷʢʽ ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʽʩʩʶ. ʏʝʪʚʝʨʪʝ, ʧôʷʪʝ ʪʘ ʰʦʩʪʝ ʨʽʚʥʷʥʥʷ ï ʮʝ 

ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʦʩʝʡ x, y ʪʘ z. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è 

ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ ʧʣʠʪʫ ʚʽʜʥʦʩʥʦ 

ʨʦʟʛʣʷʥʫʪʦʾ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʷʢʱʦ ʜʠʚʠʪʠʩʴ 

ʥʘʟʫʩʪʨʽʯ ʥʘʧʨʷʤʢʫ ʚʽʩʽ). 
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Ὂ πȠ Ὑ Ὑ ὊϽÃÏÓɼ πȠ 

Ὂ πȠ Ὑ Ὑ ϽÃÏÓɾ πȠ 

Ὂ πȠ Ὑ Ὑ ὊϽÓÉÎɼ ὖ ήϽὦ Ὃ Ὑ ϽÓÉÎɾ π 

ὓ Ὂ πȠ Ὑ Ͻὦ ὖϽὦ ήϽὦϽ
ὦ

ς
ὋϽ
ὦ

ς
 

Ὑ ϽÃÏÓɾϽὥϽÓÉÎɻ ὓϽÓÉÎɻ πȠ 

ὓ Ὂ πȠ Ὑ ϽÓÉÎɾϽὥϽÃÏÓɻ ήϽὦϽὥϽÃÏÓɻ  

ὋϽ
ὥ

ς
ϽÃÏÓɻ ὖϽὥϽÃÏÓɻ  

ὊϽÃÏÓɼϽ
ὥ

ς
ϽÓÉÎɻ ὊϽÓÉÎɼϽ

ὥ

ς
ϽÃÏÓɻ πȠ 

ὓ Ὂ πȠ Ὑ ϽÃÏÓɾϽὥϽÃÏÓɻ Ὑ Ͻὦ ὓϽÃÏÓɻ πȢ 

 

3. ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨ (ʚôʷʟʝʡ). ʇʦʯʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʨʝʙʘ 

ʟ ʨʽʚʥʷʥʴ, ʜʝ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ 

 

Ὑ

ςϽήϽὦϽÃÏÓɻ ὋϽÃÏÓɻ ςϽὖϽÃÏÓɻ

ὊϽÃÏÓɼϽÓÉÎɻ ὊϽÃÏÓɻϽÓÉÎɼ

ςϽÓÉÎɾϽÃÏÓɻ
ωφȟπψ ̋ Ƞ̊ 

Ὑ
ὓϽÃÏÓɻ Ὑ ϽÃÏÓɾϽὥϽÃÏÓɻ

ὦ
ρωȟτψ ̋ Ƞ̊ 

Ὑ

ήϽὦ ὋϽὦ ςὓϽÓÉÎɻ

ςὖϽὦ ςὙ ϽὥϽÃÏÓɾϽÓÉÎɻ

ςὦ
ρȟχφ ̋ Ƞ̊ 

Ὑ Ὃ ὖ Ὑ Ὑ ϽÓÉÎɾ ὊϽÓÉÎɼ ήϽὦ ρψȟψυ ̋ Ƞ̊ 
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Ὑ Ὑ ϽÃÏÓɾ ψωȟφφ ̋ Ƞ̊ 

Ὑ ὊϽÃÏÓɼ Ὑ σσȟωχ ̋ Ȣ̊ 

ɺʠʟʥʘʯʠʤʦ ʨʝʟʫʣʴʪʫʶʯʽ ʨʝʘʢʮʽʾ RA ʪʘ RB ʚ ʦʧʦʨʘʭ ɸ ʽ B  

Ὑ Ὑ Ὑ Ὑ σσȟωχ ψωȟφφ ρψȟψυ ωχȟχς ̋ Ƞ̊ 

Ὑ Ὑ Ὑ ρωȟτψ ρȟχφ ρωȟυφ ̋ Ȣ̊ 

 

 

ʈʠʩʫʥʦʢ 4.6 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʫ ʧʨʦʩʪʦʨʽ ʧʣʠʪʠ 

(ʊʄ-4, ʧʨʠʢʣʘʜ 3) 

 

4. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ 

ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʪʨʴʦʭ ʜʦʜʘʪʢʦʚʠʭ ʦʩʝʡ u, v ʪʘ w ʥʘ ʩʭʝʤʽ (ʨʠʩ. 4.6). ʋ 

ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ 

ʧʦʚʝʨʥʫʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ ʧʨʦʪʠ 

ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʷʢʱʦ ʜʠʚʠʪʠʩʴ ʥʘʟʫʩʪʨʽʯ ʥʘʧʨʷʤʢʫ ʚʽʩʽ). 
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ὓ Ὂ πȠ Ὑ Ͻὦ ὊϽÓÉÎɼϽὦ Ὑ ϽÓÉÎɾϽὦ  

Ὑ ϽÃÏÓɾϽὥϽÓÉÎɻ ήϽὦϽ
ὦ

ς
ὋϽ
ὦ

ς
ὓϽÓÉÎɻ πȠ 

ὓ Ὂ πȠ Ὑ ϽὥϽÃÏÓɻ Ὑ ϽὥϽÃÏÓɻ ὊϽÓÉÎɼϽ
ὥ

ς
ϽÃÏÓɻ  

ὊϽÃÏÓɼϽ
ὥ

ς
ϽÓÉÎɻ ὋϽ

ὥ

ς
ϽÃÏÓɻ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὦ Ὑ ϽὥϽÃÏÓɻ ὊϽÃÏÓɼϽὦ ὓϽÃÏÓɻ πȢ 

ɺ ʫʩʽʭ ʪʨʴʦʭ ʨʽʚʥʷʥʥʷʭ ʧʝʨʝʚʽʨʢʠ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, 

ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ σσȟωχ ̋ Ƞ̊ Ὑ ψωȟφφ ̋ Ƞ̊ Ὑ ρψȟψυ ̋ ȟ̊ 

Ὑ ωχȟχς ̋ Ƞ̊ Ὑ ρωȟτψ ̋ Ƞ̊ Ὑ ρȟχφ ̋ Ƞ̊ Ὑ ρωȟυφ ̋ Ƞ̊ 

Ὑ ωφȟπψ ̋ Ȣ̊ 
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4.3.1 ʊʄ-4, ʧʨʠʢʣʘʜ 3. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʾ 

ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʣʠʪʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʘʥʘʣʽʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ ɔ ʤʽʞ ʩʪʨʠʞʥʝʤ CD ʽ ʚʽʩʩʶ v 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 4.6 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ (ʚôʷʟʝʡ) ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ 
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- ʨʦʟʨʘʭʫʥʦʢ ʨʝʟʫʣʴʪʫʶʯʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ (ʚôʷʟʝʡ) 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʤʦʤʝʥʪʽʚ ʩʠʣ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 
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4.4 ʊʄ-4, ʧʨʠʢʣʘʜ 4. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʘʣʘ  

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɸʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʠʡ ʚʝʨʪʠʢʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʚʘʣ ʟʘʢʨʽʧʣʝʥʠʡ ʫ 

ʪʦʯʮʽ O ʧʽʜʧôʷʪʥʠʢʦʤ ʽ ʪʦʯʮʽ A ʮʠʣʽʥʜʨʠʯʥʠʤ ʰʘʨʥʽʨʦʤ (ʧʽʜʰʠʧʥʠʢʦʤ). 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʚʘʣʘ ʚʢʘʟʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.7. ɺʽʩʴ z ʣʝʞʠʪʴ ʥʘ ʦʩʽ ʚʘʣʘ. 

ɺʣʘʩʥʦʶ ʚʘʛʦʶ ʚʘʣʘ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ. ɼʦ ʦʜʥʽʻʾ ʽʟ ʜʽʣʷʥʦʢ ʚʘʣʘ 

ʧʨʠʢʣʘʜʝʥʦ ʟʦʚʥʽʰʥʽʡ ʤʦʤʝʥʪ ʧʘʨʠ ʩʠʣ M ʫ ʧʣʦʱʠʥʽ, ʧʘʨʘʣʝʣʴʥʽʡ xOy. 

ɿʦʩʝʨʝʜʞʝʥʫ ʩʠʣʫ P ʧʨʠʢʣʘʜʝʥʦ ʜʦ ʚʘʣʘ ʫ ʧʣʦʱʠʥʽ yOz ʧʽʜ ʢʫʪʦʤ Ŭ ʜʦ ʦʩʽ y, 

ʩʠʣʫ F ʧʨʠʢʣʘʜʝʥʦ ʧʘʨʘʣʝʣʴʥʦ ʚʽʩʽ Ox, ʩʠʣʫ Q ʧʨʠʢʣʘʜʝʥʦ ʧʘʨʘʣʝʣʴʥʦ ʚʽʩʽ 

Oz, ʩʠʣʫ T ʧʨʠʢʣʘʜʝʥʦ ʫ ʧʣʦʱʠʥʽ, ʧʘʨʘʣʝʣʴʥʽʡ xOz ʧʽʜ ʢʫʪʦʤ ɓ ʜʦ ʦʩʽ x. 

ɺʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʾ ʚôʷʟʝʡ O ʪʘ A ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʱʦ a = 3 ʤ, b = 3 ʤ, 

c = 2 ʤ, d = 1,5 ʤ, R1 = 1,4 ʤ, R2 = 2 ʤ, R3 = 1,6 ʤ, P = 5 ʢʅ, F = 6 ʢʅ, Q = 2 ʢʅ, 

T = 3 ʢʅ, M = 6 ʢʅĿʤ, Ŭ = 50Á, ɓ = 60Á. 

 

 

ʈʠʩʫʥʦʢ 4.7 ï ɺʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʫ ʧʨʦʩʪʦʨʽ ʚʘʣ (ʊʄ-4, ʧʨʠʢʣʘʜ 4) 
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ʇʦʨʷʜʦʢ ʨʦʟʚôʷʟʘʥʥʷ: 

1. ʉʢʣʘʜʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʨʠʩ. 4.8) 

ï ʧʦʟʥʘʯʠʤʦ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ x, y, z, u ʪʘ v; 

ï ʚʽʜʢʠʥʝʤʦ ʚôʷʟʽ O ʪʘ A, ʟʘʤʽʥʠʤʦ ʾʭʥʶ ʜʽʶ ʨʝʘʢʮʽʷʤʠ ROy, ROz, RAy ʪʘ 

RAz ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʢʩʽʦʤʠ ʧʨʦ ʟʚʽʣʴʥʝʥʥʷ ʚʽʜ ʚôʷʟʝʡ; 

ï ʟʘʟʥʘʯʠʤʦ, ʱʦ ʮʠʣʽʥʜʨʠʯʥʠʡ ʰʘʨʥʽʨ A ʤʘʻ ʫ ʧʨʦʩʪʦʨʽ ʜʚʽ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ RAy ʪʘ RAz, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʭʘʪʠʩʴ 

ʫ ʥʘʧʨʷʤʢʘʭ ʚʟʜʦʚʞ ʦʩʝʡ y ʪʘ z ʚʽʜʧʦʚʽʜʥʦ, ʪʘ ʧʽʜʧôʷʪʥʠʢ O, ʷʢʠʡ ʤʘʻ ʫ 

ʧʨʦʩʪʦʨʽ ʪʨʠ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʨʝʘʢʮʽʾ ROx, ROy ʪʘ ROz, ʧʨʦʪʝ 

ʨʽʚʥʦʚʘʛʫ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʘʣʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʦʨʠ O ʪʘ A ʨʘʟʦʤ 

ʽʟ ʟʙʘʣʘʥʩʦʚʘʥʦʶ ʜʽʻʶ ʥʘ ʚʘʣ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʥʦʩʥʦ 

ʚʽʩʽ z; 

ï ʩʧʨʷʤʫʻʤʦ ʨʝʘʢʮʽʾ ROx, ROy, ROz, RAy ʪʘ RAz ʫ ʜʦʚʽʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʥʘ 

ʩʭʝʤʽ. 

 

2. ʉʢʣʘʜʝʤʦ ʰʽʩʪʴ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ (ROx, 

ROy, ROz, RAy ʪʘ RAz). ʇʝʨʰʝ, ʜʨʫʛʝ ʪʘ ʪʨʝʪʻ ʨʽʚʥʷʥʥʷ ï ʩʫʤʠ ʧʨʦʝʢʮʽʡ ʩʠʣ ʥʘ 

ʚʽʩʽ x, y ʪʘ z. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʩʠʣʠ, ʷʢʽ ʟʘ ʥʘʧʨʷʤʢʦʤ 

ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʽʩʩʶ. ʏʝʪʚʝʨʪʝ, ʧôʷʪʝ ʪʘ ʰʦʩʪʝ ʨʽʚʥʷʥʥʷ ï ʮʝ ʨʽʚʥʷʥʥʷ 

ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʦʩʝʡ x, y ʪʘ z. ʋ ʮʠʭ ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ 

ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ ʚʘʣ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʚʽʩʽ 

ʢʦʦʨʜʠʥʘʪ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʷʢʱʦ ʜʠʚʠʪʠʩʴ ʥʘʟʫʩʪʨʽʯ ʥʘʧʨʷʤʢʫ 

ʚʽʩʽ). ʇʽʩʣʷ ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʚʽʩʽ z ʚʠʜʥʦ, ʱʦ ʚ 

ʥʴʦʤʫ ʚʽʜʩʫʪʥʽ ʥʝʚʽʜʦʤʽ, ʧʨʦʪʝ ʮʝ ʨʽʚʥʷʥʥʷ ʜʘʻ ʟʤʦʛʫ ʟʘʧʝʚʥʠʪʠʩʴ, ʱʦ ʚʘʣ 

ʜʽʡʩʥʦ ʟʙʘʣʘʥʩʦʚʘʥʠʡ. 

Ὂ πȠ Ὑ Ὂ ὝϽÃÏÓ ɼ Ὑ πȠ 

Ὂ πȠ Ὑ Ὑ ὖϽÃÏÓ ɻ πȠ 
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Ὂ πȠ Ὑ ὗ ὝϽÓÉÎ ɼ ὖϽÓÉÎ ɻ πȠ 

ὓ Ὂ πȠ Ὑ ὥ ὦ ὧ Ὠ ὝϽÓÉÎɼϽὙ ὖϽÓÉÎɻϽὙ  

ὖϽÃÏÓɻϽὥ ὦ ὗϽὙ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὥ ὦ ὧ Ὠ ὝϽÃÏÓɼϽὥ ὦ ὧ ὊϽὥ πȠ 

ὓ Ὂ πȠ ὊϽὙ ὝϽÃÏÓɼϽὙ ὓ πȢ 

 

 

ʈʠʩʫʥʦʢ 4.8 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʫ ʧʨʦʩʪʦʨʽ 

ʚʘʣʘ (ʊʄ-4, ʧʨʠʢʣʘʜ 4) 
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3. ɺʠʟʥʘʯʠʤʦ ʥʝʚʽʜʦʤʽ ʨʝʘʢʮʽʾ ʦʧʦʨ (ʚôʷʟʝʡ). ʇʦʯʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʪʨʝʙʘ 

ʟ ʨʽʚʥʷʥʴ, ʜʝ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ 

Ὑ
ὊϽὥ ὝϽÃÏÓɼϽὥ ὦ ὧ

ὥ ὦ ὧ Ὠ
πȟφσ ̋ Ƞ̊ 

Ὑ

ὗϽὙ ὖϽÃÏÓɻϽὥ ὦ

ὖϽÓÉÎɻϽὙ ὝϽÓÉÎɼϽὙ

ὥ ὦ ὧ Ὠ
ρȟωφ ̋ Ƞ̊ 

Ὑ ὝϽÃÏÓɼ Ὑ Ὂ σȟψχ ̋ Ƞ̊ 

Ὑ Ὑ ὖϽÃÏÓɻ ρȟςφ ̋ Ƞ̊ 

Ὑ ὗ ὝϽÓÉÎɼ ὖϽÓÉÎ ɻ τȟτσ ̋  ̊

ɺʠʟʥʘʯʠʤʦ ʨʝʟʫʣʴʪʫʶʯʽ ʨʝʘʢʮʽʾ RA ʪʘ RO ʚ ʦʧʦʨʘʭ A ʽ O  

Ὑ Ὑ Ὑ πȟφσ ρȟωφ ςȟπφ ̋ Ƞ̊ 

Ὑ Ὑ Ὑ Ὑ σȟψχ ρȟςφ τȟτσ φȟπρ ̋ Ȣ̊ 

4. ɺʠʢʦʥʘʻʤʦ ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ, ʩʢʣʘʚʰʠ ʨʽʚʥʷʥʥʷ 

ʤʦʤʝʥʪʽʚ ʩʠʣ ʚʽʜʥʦʩʥʦ ʜʚʦʭ ʜʦʜʘʪʢʦʚʠʭ ʦʩʝʡ u ʪʘ v ʥʘ ʩʭʝʤʽ (ʨʠʩ. 4.8). ʋ ʮʠʭ 

ʨʽʚʥʷʥʥʷʭ ʟʽ ʟʥʘʢʦʤ ç+è ʙʫʜʫʪʴ ʪʽ ʤʦʤʝʥʪʠ ʩʠʣ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ 

ʚʘʣ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʾ ʚʽʩʽ ʢʦʦʨʜʠʥʘʪ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʷʢʱʦ 

ʜʠʚʠʪʠʩʴ ʥʘʟʫʩʪʨʽʯ ʥʘʧʨʷʤʢʫ ʚʽʩʽ). 

ὓ Ὂ πȠ Ὑ Ͻὥ ὦ ὧ Ὠ  

ὊϽὦ ὧ Ὠ ὝϽÃÏÓɼϽὨ πȠ 

ὓ Ὂ πȠ Ὑ Ͻὥ ὦ ὧ Ὠ ὗϽὙ ὖϽÓÉÎɻϽὙ  

ὖϽÃÏÓɻϽὧ Ὠ ὝϽÓÉÎɼϽὙ πȢ 

ɺ ʜʚʦʭ ʨʽʚʥʷʥʥʷʭ ʧʝʨʝʚʽʨʢʠ ʦʪʨʠʤʘʣʠ ʪʦʪʦʞʥʽʩʪʴ π π. ʆʪʞʝ, 

ʙʘʯʠʤʦ, ʱʦ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʽʨʥʦ. 

ɺʽʜʧʦʚʽʜʴ: Ὑ πȟφσ ̋ Ƞ̊  Ὑ ρȟωφ ̋ Ƞ̊ Ὑ σȟψχ ̋ Ƞ̊ 

Ὑ ρȟςφ ̋ Ƞ̊ Ὑ τȟτσ ̋ Ƞ̊ Ὑ ςȟπφ ̋ Ƞ̊ Ὑ φȟπρ ̋ Ȣ̊ 
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4.4.1 ʊʄ-4, ʧʨʠʢʣʘʜ 4. ɺʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʘʣʘ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʫ Mathcad 

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ ʦʧʦʨ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʘʥʘʣʽʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʫ ʧʨʠʢʣʘʜʥʦʤʫ ʧʘʢʝʪʽ Mathcad ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʘʩʪʫʧʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ 

- ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʨʠʩʫʥʦʢ 4.8 

 

 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ (ʚôʷʟʝʡ) ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʧʦʨʷʜʢʫ 
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- ʨʦʟʨʘʭʫʥʦʢ ʨʝʟʫʣʴʪʫʶʯʠʭ ʨʝʘʢʮʽʡ ʦʧʦʨ (ʚôʷʟʝʡ) 

 

- ʩʢʣʘʜʘʥʥʷ ʨʽʚʥʷʥʴ ʤʦʤʝʥʪʽʚ ʩʠʣ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ 
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4.5 ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ (ʊʄ-4) 

ŷɼʆ ʊʄ-4ŷ          ŷŷŷɼʆ ɿʄɯʉʊʋŷŷŷ 

ʋʤʦʚʘ ʟʘʜʘʯʽ 

ɿʥʘʡʪʠ ʨʝʘʢʮʽʾ ʦʧʦʨ ʟʘʜʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

 

ʊʘʙʣʠʮʷ 4.1 ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʩʭʝʤʠ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʚʜʘʥʴ 

ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

1 

M = 4 ʢʅĿʤ 

Q = 2 ʢʅ 

T = 0 ʢʅ 

G = 20 ʢʅ 

a = 0,2 ʤ 

b = 0,3 ʤ 

c = 0,1 ʤ 

R = 0,15 ʤ 

r = 0,5 ʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

2 

M = 5 ʢʅĿʤ 

Q = 3 ʢʅ 

T = 0 ʢʅ 

G = 0 ʢʅ 

a = 0,4 ʤ 

b = 0 ʤ 

c = 0 ʤ 

R = 0 ʤ 

r = 0 ʤ 

 

 
 

3 

M = 7 ʢʅĿʤ 

Q = 6 ʢʅ 

T = 0 ʢʅ 

G = 4 ʢʅ 

a = 0,15 ʤ 

b = 0,15 ʤ 

c = 0,2 ʤ 

R = 0 ʤ 

r = 0,15 ʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

4 

M = 8 ʢʅĿʤ 

Q = 5 ʢʅ 

T = 0 ʢʅ 

G = 0 ʢʅ 

a = 0,5 ʤ 

b = 0 ʤ 

c = 0 ʤ 

R = 0 ʤ 

r = 0 ʤ 

 

 
 

5 

M = 3 ʢʅĿʤ 

Q = 3 ʢʅ 

T = 0 ʢʅ 

G = 2 ʢʅ 

a = 0,3 ʤ 

b = 0,2 ʤ 

c = 0,4 ʤ 

R = 0,15 ʤ 

r = 0,1 ʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

6 

M = 10 ʢʅĿ

ʤ 

Q = 4 ʢʅ 

T = 0 ʢʅ 

G = 0 ʢʅ 

a = 0,6 ʤ 

b = 0 ʤ 

c = 0 ʤ 

R = 0 ʤ 

r = 0 ʤ 

 

 
 

7 

M = 6 ʢʅĿʤ 

Q = 5 ʢʅ 

T = 0 ʢʅ 

G = 3 ʢʅ 

a = 0,3 ʤ 

b = 0,4 ʤ 

c = 0,2 ʤ 

R = 0,2 ʤ 

r = 0,15 ʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

8 

M = 6 ʢʅĿʤ 

Q = 2 ʢʅ 

T = 0 ʢʅ 

G = 0 ʢʅ 

a = 0,4 ʤ 

b = 0 ʤ 

c = 0 ʤ 

R = 0 ʤ 

r = 0 ʤ 

 

 
 

9 

M = 4 ʢʅĿʤ 

Q = 1 ʢʅ 

T = 4 ʢʅ 

G = 2 ʢʅ 

a = 0,4 ʤ 

b = 0,3 ʤ 

c = 0,2 ʤ 

R = 0,2 ʤ 

r = 0,1 ʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

10 

M = 10 ʢʅĿ

ʤ 

Q = 0 ʢʅ 

T = 0 ʢʅ 

G = 0 ʢʅ 

a = 0,5 ʤ 

b = 0 ʤ 

c = 0 ʤ 

R = 0 ʤ 

r = 0 ʤ 

 

 
 

11 

M = 8 ʢʅĿʤ 

Q = 0 ʢʅ 

T = 3 ʢʅ 

G = 1 ʢʅ 

a = 0,3 ʤ 

b = 0,1 ʤ 

c = 0,05 ʤ 

R = 0,18 ʤ 

r = 0,06 ʤ 
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ɺʘ

ʨʽʘ

ʥʪ 

ɺʠʭʽʜʥʽ 

ʜʘʥʽ 
ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʮʽʾ 

12 

M = 2 ʢʅĿʤ 

Q = 4 ʢʅ 

T = 6 ʢʅ 

G = 3 ʢʅ 

a = 0,2 ʤ 

b = 0,4 ʤ 

c = 0,15 ʤ 

R = 0,2 ʤ 

r = 0,1 ʤ 

 

 
 

13 

M = 5 ʢʅĿʤ 

Q = 5 ʢʅ 

T = 0 ʢʅ 

G = 0 ʢʅ 

a = 0,3 ʤ 

b = 0 ʤ 

c = 0 ʤ 

R = 0 ʤ 

r = 0 ʤ 

 

 
 






































