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ɿʤʽʩʪ 

 ʉʪʦʨ. 

ʇʝʨʝʜʤʦʚʘéééééééééééééééééééééééé.. 

 ʊʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘéééééééééééééééééééé. 
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3. ʇʨʦʛʥʦʟʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨéééééééééééééééééééééééé 

3.1  ʈʦʟʨʘʭʫʥʦʢ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʟʘ ʩʫʤʘʨʥʠʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʪʘ ʜʝʬʽʮʠʪʦʤ 

ʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷéééééééééééééééé 

3.2 ʈʦʟʨʘʭʫʥʦʢ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨééé.. 

3.3 ʆʮʽʥʢʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʧʦ 
ʥʝʧʘʨʦʚʠʭ ʧʦʧʝʨʝʜʥʠʢʘʭééééééééééééé 

3.4 ʈʦʟʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ ʧʦʩʽʚʽʚ ʮʫʢʨʦʚʠʭ 
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4. ʇʨʘʢʪʠʯʥʘ ʯʘʩʪʠʥʘééééééééééééééééééé 

4.1 ʊʝʭʥʽʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ 

ʧʦʯʘʪʦʢ ʚʝʩʥʠééééééééééééééé. 

4.2 ʊʝʭʥʽʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠéééééééé.. 

4.3 ʊʝʭʥʽʢʘ ʨʦʟʨʘʭʫʥʦʢ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨééééééééééééééé 
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ʇʝʨʝʜʤʦʚʘ 

 

 

ʈʦʣʴ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʫ ʞʠʪʪʽ ʨʦʩʣʠʥ ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ. ɺʦʣʦʛʘ 

ʧʦʪʨʽʙʥʘ ʨʦʩʣʠʥʘʤ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ  ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʋ ʨʽʟʥʽ ʚʽʜʨʽʟʢʠ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʩʣʠʥʘ ʜʣʷ  ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʾʚ ʧʦʪʨʝʙʫʻ ʨʽʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʽ ʩʧʦʞʠʚʘʻ ʾʾ ʟ ʨʽʟʥʠʭ 

ʰʘʨʽʚ ˇʨʫʥʪʫ. 

ʅʘ ʩʪʘʥ ʨʦʩʣʠʥ  ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʝʩʪʘʯʘ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ, ʪʘʢ ʽ ʾʾ 

ʥʘʜʣʠʰʦʢ. ʅʝʩʪʘʯʘ ʚʦʣʦʛʠ ʫ ʛʨʫʥʪʽ ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ, 

ʟʤʝʥʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ ʪʘ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ. ʅʘʜʣʠʰʦʢ 

ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʟʤʝʥʰʫʻ ʘʝʨʘʮʽʶ, ʚʠʢʣʠʢʘʻ ʟʘʙʦʣʦʯʝʥʥʷ ˇʨʫʥʪʽʚ. ʋ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʛʨʫʥʪʫ ʧʨʠ ʟʥʠʞʝʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ 

ʨʝʞʠʤʽ ʚʠʢʣʠʢʘʻ ʨʦʟʚʠʪʦʢ ʭʚʦʨʦʙ, ʥʘʜʤʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ  ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʟʤʝʥʰʝʥʥʷ ʚʨʦʞʘʶ. ʂʨʽʤ ʪʦʛʦ, ʥʘʜʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ. 

ɺʤʽʩʪ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ʛʨʫʥʪʫ, ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ  ʚʥʘʩʣʽʜʦʢ 

ʧʝʨʝʩʫʚʘʥʥʷ ʚʦʣʦʛʠ ʚʩʝʨʝʜʠʥʽ ˇʨʫʥʪʫ, ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʢʦʨʽʥʥʷʤ ʽ ʥʘʜʟʝʤʥʦʶ ʤʘʩʦʶ ʨʦʩʣʠʥ. 

ɺʤʽʥʥʷ ʚʠʟʥʘʯʘʪʠ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫ 

ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʟʥʘʪʠ  ʾʾ ʚʤʽʩʪ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ. ɼʣʷ ʮʴʦʛʦ 

ʨʦʟʨʦʙʣʝʥʘ ʮʽʣʘ ʥʠʟʢʘ ʤʝʪʦʜʽʚ ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʄʝʪʘ ʯʠʥʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ ʟ ʜʠʩʮʠʧʣʽʥʠ çɸʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʧʨʦʛʥʦʟʠè  ̒ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟ ʫʩʽʤʘ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʟʨʘʭʫʥʢʫ 

ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ, ʥʘʚʯʠʪʠ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʾʭ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ 

ʧʽʜ ʧʨʦʚʽʜʥʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʇʽʩʣʷ  ʚʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʪʘ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʟʥʘʪʠ: 

- ʪʝʦʨʝʪʠʯʥʽ  ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ 

ʚʧʨʦʜʦʚʞ ʨʦʢʫ; 

- ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʨʽʟʥʠʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ; 

- ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʽ ʦʮʽʥʢʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʫ 

ʨʽʟʥʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ; 

- ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ  ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʾʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ; 

ʚʤʽʪʠ: 

- ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʩʠʥʦʧʪʠʯʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ; 

- ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʪʘ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ; 
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- ʜʘʚʘʪʠ ʦʮʽʥʢʫ ʦʪʨʠʤʘʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʨʦʟʨʘʭʫʥʢʽʚ;  

- ʩʢʣʘʜʘʪʠ ʪʝʢʩʪʠ ʧʨʦʛʥʦʟʽʚ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʪʘ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ. 

 

 

ɺ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ ʥʘʚʝʜʝʥʽ ʪʝʤʘ 1, ʪʝʤʘ 2 ʪʘ ʪʝʤʘ 3. ɺ 

ʧʨʘʢʪʠʯʥʡ̔ ʪʝʤʽ 2 ʪʘ ʪʝʤʽ 3 ʟʘʚʜʘʥʥʷ ʩʪʫʜʝʥʪ ʚʠʢʦʥʫʻ ʧʦ ʦʜʥʽʡ ʽʟ ʚʠʙʨʘʥʠʭ 

ʪʝʤ (4.2, 4.3 ʘʙʦ 4.4).  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ 

ʪʝʦʨʝʪʠʯʥʦʾ ʯʘʩʪʠʥʠ, ʚʠʢʦʥʘʥʥʽ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʽ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʢʦʥʪʨʦʣʴʥʽ ʧʠʪʘʥʥʷ. 

 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʭʦʜʽʚ ɿʄ-ʇ3, 

ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʶʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʫʤʽʥʥʽ ʩʪʫʜʝʥʪʘ 

ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʩʢʣʘʜʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʪʝʢʩʪʠ, ʧʦʚʥʦʪʽ 

ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʧʠʪʘʥʥʷ. ʆʮʽʥʶʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ ʽ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ. ɿʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʧʝʨʰʦʾ ʪʘ ʜʨʫʛʦʾ ʪʝʤʠ 

ʩʪʫʜʝʥʪ ʦʪʨʠʤʫʻ  ʧʦ 4 ʙʘʣʠ. 
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ʊʝʦʨʝʪʠʯʥʘ  ʯʘʩʪʠʥʘ 

 

1  ʄʝʪʦʜʠ ʧʨʦʛʥʦʟʽʚ  ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ 

1.1 ʇʨʦʛʥʦʟ ʟʘʧʘʩʽʚ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ  ʚʝʩʥʠ 

 

ɺʦʣʦʛʘ ʻ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʞʠʪʪʷ ʨʦʩʣʠʥ, ʷʢʠʡ ʥʽʯʠʤ ʟʘʤʽʥʠʪʠ ʥʝ 

ʤʦʞʣʠʚʦ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʽʟ ʪʢʘʥʠʥ ʥʘ 

ʪʨʘʥʩʧʽʨʘʮʽʶ, ʨʦʩʣʠʥʠ ʧʦʚʠʥʥʽ ʧʦʩʪʽʡʥʦ ʧʦʧʦʚʥʶʚʘʪʠ ʮʽ ʚʠʪʨʘʪʠ. 

ʅʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʚ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʢʦʨʽʥʥʷ. ʊʦʤʫ 

ˇʨʫʥʪ ʻ ʛʦʣʦʚʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʚʦʜʠ ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʚ ʨʦʩʣʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʜʦʩʪʫʧʥʦʾ ʜʣʷ ʥʠʭ ʚʦʜʠ ʫ ˇʨʫʥʪʽ (ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ). 

ʂʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ, ʷʢʘ ʤʦʞʝ  ʫʪʨʠʤʫʚʘʪʠʩʴ ˇʨʫʥʪʦʤ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʡʦʛʦ. ʄʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ, 

ʢ̔ ʣʴʢʽʩʪʶ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʛʣʠʙʠʥʦʶ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. 

ʈʘʟʫʤʦʚʘ ʃ.ʆ. ʚʠʜʽʣʠʣʘ ʪʨʠ ʪʠʧʠ ʟʙʘʛʘʯʝʥʥʷ ˇʨʫʥʪʫ ʚʦʣʦʛʦʶ ʚ 

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. 

1. ʊʠʧ ʩʠʣʴʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ˇʨʫʥʪʫ ʚʦʣʦʛʦʶ. ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʚʽʥ 

ʚʠʨʘʞʝʥʠʡ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʨʘʡʦʥʘʭ, ʜʝ ʛʨʘʥʪʦʚʽ ʚʦʜʠ ʟʘʣʷʛʘʶʪʴ 

ʙʣʠʟʴʢʦ ʜʦ ʧʦʚʝʨʭʥʽ ʽ ˇʨʫʥʪ ʚʦʩʝʥʠ ʜʦʙʨʝ ʟʚʦʣʦʞʝʥʘ. ɿʘʧʘʩʠ ʚʦʣʦʛʠ ʟʘ ʟʠʤʫ 

ʟʤʽʥʶʶʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 40 50 ʤʤ ʟʘ ʨʘʭʫʥʦʢ ʚʩʝʨʝʜʠʥʽ ˇʨʫʥʪʦʚʦʛʦ 

ʧʝʨʝʩʫʚʘʥʥʷ ʚʦʜʠ ʚ ʨʽʜʢʦʤʫ ʚʠʛʣʷʜʽ. 

2. ʊʠʧ ʥʝʟʥʘʯʥʦʾ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʚʟʠʤʢʫ. ʅʘʡʙʽʣʴʰ ʷʩʢʨʘʚʦ ʚʽʥ 

ʚʠʨʘʞʝʥʠʡ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʨʘʡʦʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʉʈʉʈ, ʜʝ 

ʛʨʫʥʪʦʚʽ ʚʦʜʠ ʟʘʣʷʛʘʶʪʴ ʜʫʞʝ ʛʣʠʙʦʢʦ ʽ ʟʤʽʥʘ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʟʠʤʢʫ ʟʘ ʨʘʭʫʥʦʢ ʧʘʨʦʧʦʜʽʙʥʦʛʦ ʧʝʨʝʩʫʚʘʥʥʷ ʚʦʣʦʛʽ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 15 

ʤʤ. 

3. ʇʝʨʝʭʽʜʥʠʡ ʪʠʧ. ɺʽʥ ʚʣʘʩʪʠʚʠʡ ʟʦʥʽ ʛʣʠʙʦʢʦʛʦ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ ʽ ʥʝʩʪʽʡʢʦʶ ʟʠʤʠ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʭ ʽ ʧʽʚʜʝʥʥʠʭ 

ʨʘʡʦʥʘʭ ɭʚʨʦʧʝʡʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʉʈʉʈ. ʎʝʡ ʪʠʧ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʷʢ 

ʩʠʣʴʥʠʤ, ʪʘʢ ʽ ʩʣʘʙʢʠʤ ʟʙʘʛʘʯʝʥʥʷʤ ʛʨʫʥʪʫ ʚʦʣʦʛʦʶ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʛʨʫʥʪʫ ʚʦʩʝʥʠ ʽ ʫʤʦʚ ʟʠʤʠ. ɿʤʽʥʘ ʟʘʧʘʩʽʚ 

ʚʦʣʦʛʠ ʚ ʛʨʫʥʪʽ ʚʟʠʤʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʨʷʩʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʛʨʫʥʪʫ 

ʪʘʣʠʤʠ ʚʦʜʘʤʠ ʧʽʜ ʯʘʩ ʚʽʜʣʠʛ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʤʝʞʽ ʚʦʣʦʛʦʤʽʩʪʢʦʩʪʽ: 1) ʧʦʚʥʘ ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ï 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʫʪʨʠʤʫʻʪʴʩʷ ʚ ˇʨʫʥʪʽ, ʢʦʣʠ ʚʩʽ ʧʦʨʠ ʟʘʡʥʷʪʽ 

ʚʦʜʦʶ ʽ ʚʦʜʥʝ ʜʟʝʨʢʘʣʦ ʚʠʭʦʜʝ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ; 2) ʤʘʢʩʠʤʘʣʴʥʘ 

ʢʘʧʽʣʷʨʥʘ  ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ï ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʫ ʤʦʞʝ ʫʪʨʠʤʫʚʘʪʠ ʰʘʨ 

ˇʨʫʥʪʫ 10 ʩʤ ʥʘʜ ʚʽʣʴʥʦʶ ʚʦʜʥʦʶ ʧʦʚʝʨʭʥʝʶ ʯʝʨʝʟ ʢʘʧʽʣʷʨʥʝ ʧʽʜʥʷʪʪʷ; 

3) ʥʘʡʤʝʥʰʘ ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ï ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʫ ˇʨʫʥʪ ʫʪʨʠʤʫʻ ʚ 

ʫʤʦʚʘʭ ʛʣʠʙʦʢʦʛʦ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. 
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ɿʘʧʘʩʠ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ. ʇʦʧʦʚʥʝʥʥʷ ʟʘʧʘʩʽʚ 

ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʠʤʢʫ. ʎʝ ʧʦʧʦʚʥʝʥʥʷ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʧʝʨʝʩʫʚʘʥʥʷ ʚʦʜʠ ʚʩʝʨʝʜʠʥʽ ˇʨʫʥʪʫ ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ˇʨʫʥʪ ʦʧʘʜʽʚ ʽ 

ʪʘʣʠʭ ʚʦʜ ʫ ʧʝʨʽʦʜ ʚʽʜʣʠʛ. ʇʦʧʦʚʥʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʫ ʨʽʟʥʠʭ ʛʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʨʽʟʥʝ. ʎʝ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ 

ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ ʚʝʩʥʠ. ʋ ʧʽʚʜʝʥʥʠʭ  ʨʘʡʦʥʘʭ ʢʨʘʾʥʠ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʥʘ ʚʝʩʥʫ ʤʘʶʪʴ ʯʠ ʥʝ ʥʘʡʙʽʣʴʰʝ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʫ 

ʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ  ʧʨʘʮʽʚʥʠʢʽʚ ʧʦʣʽʚ. ʉʢʣʘʜʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʚʦʣʦʛʦʟʘʧʘʩʽʚ  ʧʨʠʤʫʰʫʻ ʰʫʢʘʪʠ ʰʣʷʭʠ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʙ ʚʠʢʦʥʫʚʘʪʠ 

ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ 

ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ ʚʠʢʦʥʫʚʘʣʠ 

ɸ.ɺ. ʇʨʦʮʝʨʦʚ, ʃ.ʆ. ʈʘʟʫʤʦʚʘ, ɯ.ɺ. ʉʚʽʩʶʢ [1 ï 3]. ʅʘ ʨʘʟʽ ʚʽʜʦʤʦ ʜʚʘ 

ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ  ʦʯʽʢʫʚʘʥʠʭ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ: 1 ï ʟʘ ʩʫʤʦʶ 

ʦʧʘʜʽʚ ʟʘ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ ʽ 2 ï ʟʘ ʛʣʠʙʠʥʦʶ ʧʨʦʤʦʯʫʚʘʥʥʷ ˇʨʫʥʪʫ (ɻʇɻ) 

ʥʘ ʧʦʯʘʪʦʢ ʚʝʩʥʠ. 

ʃ.ʆ. ʈʘʟʫʤʦʚʦʶ ʚʠʢʦʥʘʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʜʠʥʘʤʽʢʠ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ [1ï 3]. ɺʦʥʘ ʚʩʪʘʥʦʚʠʣʘ, 

ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʽʚ  ʚʦʣʦʛʠ ʥʘʚʝʩʥʽ ʟʘʣʝʞʠʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ ʚʽʜ ʧʝʨʝʭʦʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 5Ü ʉ 

ʚʦʩʝʥʠ ʜʦ ʧʝʨʝʭʦʜʫ ʾʾ ʯʝʨʝʟ 5Ü ʉ ʥʘʚʝʩʥʽ ʪʘ ʥʘʩʠʯʝʥʥʷ ˇʨʫʥʪʫ ʚʦʣʦʛʦʶ 

ʚʦʩʝʥʠ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ  ʧʽʜʪʚʝʨʜʠʣʠ ʪʘʢʦʞ ʽʥʰʽ ʘʚʪʦʨʠ [2, 3, 4]. ʅʝʩʪʘʯʘ 

ʥʘʩʠʯʝʥʥʷ (ȹW) ʚʦʣʦʛʦʶ ˇʨʫʥʪʫ ʚʦʩʝʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʟʘʣʠʰʦʢ ʤʽʞ 

ʥʘʡʤʝʥʰʦʶ ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʶ (ʅɺ) ʪʘ ʟʘʧʘʩʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʫ 

ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʥʘ ʜʘʪʫ ʦʩʪʘʥʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ 

ʚʦʩʝʥʠ (W): 

 

WʅɺW -=D     .                                     (1.1) 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʯʽʢʫʚʘʥʠʭ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ 

ʚʝʩʥʠ ʃ.ʆ. ʈʘʟʫʤʦʚʦʶ ʦʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʩʫʤʘʨʥʠʤʠ 

ʟʤʽʥʘʤʠ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʟʘ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ (ʫ), ʢʽʣʴʢʽʩʪʶ 

ʦʧʘʜʽʚ, ʷʢʽ ʚʠʧʘʣʠ ʟʘ ʮʝʡ ʞʝ ʧʝʨʽʦʜ (ʭ), ʪʘ ʥʝʩʪʘʯʝʶ ʥʘʩʠʯʝʥʥʷ ˇʨʫʥʪʫ 

ʚʦʣʦʛʦʶ (ȹW). ʉʪʘʪʠʩʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʨʘʡʦʥʽʚ ʟ  ʩʪʽʡʢʦʶ 

ʟʠʤʦʶ ʽ ʛʣʠʙʦʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (1.2) ʪʘ  ʨʘʡʦʥʽʚ ʟ ʥʝʩʪʽʡʢʦʶ 

ʟʠʤʦʶ ʽ ʛʣʠʙʦʢʠʤ ʟʘʣʷʛʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (1.3): 

 
3362,021,0 -D+= Wʭʋ     ;                             (1.2) 

 
2056,0112,0 -D+= Wʭʋ    ,                              (1.3) 

 

ʜʝ     ʋ ï ʟʤʽʥʘ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʟʘ ʭʦʣʦʜʥʫ ʧʦʨʫ ʨʦʢʫ, ʤʤ;  
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 ʭ ï ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʮʝʡ ʞʝ ʧʝʨʽʦʜ, ʤʤ;  

ȹW ï ʥʝʩʪʘʯʘ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʚʦʩʝʥʠ, ʤʤ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʬʦʨʤʫʣʠ 

(1.1). 

ʅʘ ɭʚʨʦʧʝʡʩʴʢʽʡ ʯʘʩʪʠʥʽ ʢʨʘʾʥ ʉʅɼ ʜʦ ʟʦʥʠ ʽʟ ʩʪʽʡʢʦʶ ʟʠʤʦʶ ʪʘ ʤʘʣʠʤ 

ʟʙʘʛʘʯʝʥʥʷʤ ˇʨʫʥʪʫ ʚʦʣʦʛʦʶ ʚʟʠʤʢʫ ʚʽʜʥʦʩʷʪʴʩʷ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽ ʨʘʡʦʥʠ; ʜʦ 

ʟʦʥʠ ʟ ʥʝʩʪʽʡʢʦʶ ʟʠʤʦʶ, ʜʝ ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʪʘʣʠʭ ʚʦʜ ʧʽʜ ʯʘʩ ʚʽʜʣʠʛ, ʚʽʜʥʦʩʷʪʴʩʷ  ʧʽʚʜʝʥʥʽ ʪʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽ 

ʦʙʣʘʩʪʽ ɭʏ ʉʅɼ. ɺ ʨʘʡʦʥʘʭ, ʜʝ  ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʷʢ ʩʪʽʡʢʽ, ʪʘʢ ʽ ʥʝʩʪʽʡʢʽ 

ʟʠʤʠ, ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʚʢʘʟʘʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʭʘʨʘʢʪʝʨʫ ʟʠʤʠ; ʧʨʠ ʩʪʽʡʢʽʡ ʟʠʤʽ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

(1.2), ʧʨʠ ʥʝʩʪʽʡʢʽʡ ï ʟʘ ʬʦʨʤʫʣʦʶ (1.3). 

ʋ ʟʚôʷʟʢʫ ʟ ʧʦʪʝʧʣʽʥʥʷʤ ʢʣʽʤʘʪʫ (ʧʽʜʚʠʱʝʥʥʷ ʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

0,5Ü ʉ) ʢʽʣʴʢʽʩʪʴ ʨʘʡʦʥʽʚ ʟ ʥʝʩʪʽʡʢʦʶ ʟʠʤʦʶ ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ʈʦʟʨʘʭʫʥʦʢ ʦʯʽʢʫʚʘʥʠʭ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʚʝʩʥʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ 

ʫʩʽʭ ʩʪʘʥʮʽʡ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘʙʦ ʜʝ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʧʽʜ ʦʟʠʤʠʤʠ ʟʝʨʥʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʷʢʽ ʧʦʩʽʷʥʽ 

ʧʦ ʧʘʨʫ ʘʙʦ ʥʝʧʘʨʦʚʠʭ ʧʦʧʝʨʝʜʥʠʢʘʭ ʽ ʥʘ ʟʷʙʫ, ʷʢʠʡ  ʚʽʜʚʦʜʠʪʴʩʷ ʜʣʷ ʩʽʚʙʠ 

ʷʨʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʇʦʯʘʪʢʦʚʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʜʫʪʴ 

ʟʥʘʯʝʥʥʷ ʦʩʽʥʥʽʭ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʮʠʭ ʧʦʣʷʭ. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʝʣʠʯʠʥ: ʬʘʢʪʠʯʥʦʾ ʩʫʤʠ ʦʧʘʜʽʚ, ʷʢʽ 

ʚʠʧʘʣʠ ʚʽʜ ʜʘʪʠ ʧʝʨʝʭʦʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 5Ü ʉ ʚʦʩʝʥʠ ʜʦ ʜʘʪʠ 

ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʫ  (ʩʽʯʝʥʴ ï ʣʶʪʠʡ), ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʦʾ ʩʫʤʠ ʦʧʘʜʽʚ ʚʽʜ ʜʘʪʠ 

ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʫ ʜʦ ʜʘʪʠ ʧʝʨʝʭʦʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 5Ü ʉ 

ʥʘʚʝʩʥʽ. ʗʢʱʦ ʞ ʟ ʙʫʜʴ-ʷʢʦʾ ʧʨʠʯʠʥʠ ʧʨʦʛʥʦʟʦʤ ʩʢʦʨʠʩʪʫʚʘʪʠʩʴ ʥʝʤʦʞʣʠʚʦ, 

ʪʦ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʝʜʥʽ ʙʘʛʘʪʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʦʧʘʜʽʚ ʽʟ 

ʢʣʽʤʘʪʠʯʥʠʭ ʜʦʚʽʜʥʠʢʽʚ, ʘʣʝ ʦʙʦʚôʷʟʢʦʚʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʾ ʘʥʦʤʘʣʽʾ 

ʦʧʘʜʽʚ. ɿʥʘʯʝʥʥʷ ʥʘʡʤʝʥʰʦʾ ʚʦʣʦʛʦʤʽʩʪʢʦʩʪʽ, ʷʢʘ  ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʜʝʬʽʮʠʪʫ ʥʘʩʠʯʝʥʥʷ ˇʨʫʥʪʫ ʚʦʩʝʥʠ, ʚʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ 

ʘʛʨʦʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʦʣʽʚ ʘʙʦ ʟʘ ʩʝʨʝʜʥʽʤʠ ʜʘʥʠʤʠ: ʥʘʡʤʝʥʰʘ 

ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ ʩʫʛʣʠʥʢʽʚ ʩʪʘʥʦʚʠʪʴ 170 ï 190 ʤʤ, ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʽʚ ï 150 ï 

170 ʤʤ, ʧʽʱʘʥʠʭ ï 80 ï 120 ʤʤ. 

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʧʨʦʛʥʦʟʫ ʨʦʟʨʘʭʫʥʢʠ  ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʟʘ ʭʦʣʦʜʥʫ 

ʧʦʨʫ ʨʦʢʫ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ (1.2 ï 1.3). 

ʇʨʠʢʣʘʜ. ʈʦʟʨʘʭʫʚʘʪʠ ʦʯʽʢʫʚʘʥʽ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ 

ʩʪ. ʇʦʣʪʘʚʘ. ɼʘʪʘ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʫ 1 ʣʶʪʦʛʦ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʽ ʧʦʯʘʪʢʦʚʽ ʚʝʣʠʯʠʥʠ:  

1 ï ʜʘʪʘ ʦʩʪʘʥʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʚʦʩʝʥʠ ʥʘ ʧʦʣʷʭ ʟ 

ʦʟʠʤʠʤʠ ʢʫʣʴʪʫʨʘʤʠ  ï 28 ʞʦʚʪʥʷ; 

2 ï ʥʘʡʤʝʥʰʘ ʚʦʣʦʛʦʤʽʩʪʢʽʩʪʴ (ʅɺ) ʚ ʨʘʡʦʥʽ ʇʦʣʪʘʚʠ ʩʪʘʥʦʚʠʪʴ ï 

160 ʤʤ; 

3 ï ʩʝʨʝʜʥʷ ʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʧʝʨʝʡʰʣʘ ʯʝʨʝʟ 0Ü ʉ ï 13 

ʣʠʩʪʦʧʘʜʘ; 

4 ï ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʩʪʘʥʦʚʠʣʠ ʫ ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ  83 ʤʤ. 
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ʈʦʟʨʘʭʦʚʘʥʽ ʚʝʣʠʯʠʥʠ: 

1 ï ʥʝʩʪʘʯʘ ʥʘʩʠʯʝʥʥʷ ˇʨʫʥʪʫ ʚʦʣʦʛʦʶ ʩʪʘʥʦʚʠʪʴ (ʟʘ ʬʦʨʤʫʣʦʶ 1.1):  

160 ʤʤ ï 83 ʤʤ = 77 ʤʤ; 

2 ï ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʚʽʜ ʜʘʪʠ ʦʩʪʘʥʥʴʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ  

ʜʦ 1 ʣʶʪʦʛʦ  ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ  ʧʦ ʤʘʪʝʨʽʘʣʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ  ʜʝʢʘʜʥʠʤʠ  

ʩʫʤʘʤʠ ʦʧʘʜʽʚ ʽ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ  ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 87 ʤʤ. ɺʽʜ ʧʝʨʰʦʛʦ 

ʣʶʪʦʛʦ ʜʦ ʜʘʪʠ ʧʝʨʝʭʦʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 5Ü ʉ ʥʘʚʝʩʥʽ ʩʫʤʘ 

ʦʧʘʜʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʩʠʥʦʧʪʠʯʥʦʛʦ ʧʨʦʛʥʦʟʫ ʧʦʛʦʜʠ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʜʘʪʘ ʧʝʨʝʭʦʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 5Ü ʉ ʥʘʚʝʩʥʽ ʙʫʜʝ 5 ʢʚʽʪʥʷ.  ʊʦʙʪʦ 

ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʩʫʤʘ ʦʧʘʜʽʚ ʚʽʜ 1 ʣʶʪʦʛʦ ʜʦ 5 ʢʚʽʪʥʷ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 43 ʤʤ. ɿʘʛʘʣʴʥʘ ʩʫʤʘ ʦʧʘʜʽʚ ʚʽʜ ʜʘʪʠ ʦʩʪʘʥʥʴʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʜʦ ʜʘʪʠ ʧʝʨʝʭʦʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 

5Ü ʉ ʥʘʚʝʩʥʽ ʩʪʘʥʦʚʠʪʴ 130 ʤʤ; 

3 ï ʟʘ ʨʽʚʥʷʥʥʷʤ (1.2) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʤʽʥʘ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʟʘ ʦʩʽʥʥʴʦ-

ʟʠʤʦʚʦ-ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ. ɿʤʽʥʘ  ʟʘʧʘʩʽʚ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʩʪʘʥʦʚʠʪʴ 42 ʤʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʯʽʢʫʚʘʥʽ ʥʘ ʚʝʩʥʫ ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʷʢ ʩʫʤʘ 

ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʦʩʪʘʥʥʻ ʚʠʟʥʘʯʝʥʥʷ ʚʦʩʝʥʠ ʪʘ ʟʤʽʥʘ ʟʘʧʘʩʽʚ ʟʘ ʭʦʣʦʜʥʫ 

ʧʦʨʫ  ʨʦʢʫ  (83 + 42 = 125 ʤʤ), ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 78 % ʚʽʜ ʟʥʘʯʝʥʥʷ 

ʅɺ. 

ɺ ʨʘʡʦʥʘʭ, ʜʝ ʚʟʠʤʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʩʥʽʛʫ ʥʘ ʧʦʣʷʭ 

ʯʝʨʝʟ ʩʠʣʴʥʽ ʚʽʪʨʠ, ʧʨʦʛʥʦʟ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʚ ̌ʨʫʥʪʽ ʥʘ ʚʝʩʥʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʧʘʩʽʚ ʚʦʜʠ ʫ ʩʥʽʛʫ. ɿʘʧʘʩʠ ʚʦʜʠ ʚ ʩʥʽʛʫ (Wʩ) ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ 

ʟʘ ʜʘʥʠʤʠ ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʩʥʽʛʫ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʜʘʥʠʭ ʩʥʽʛʦʤʽʨʥʦʾ 

ʟʡʦʤʢʠ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʜ ʩʢʣʘʜʘʥʥʷʤ ʧʨʦʛʥʦʟʫ, ʟʘ ʬʦʨʤʫʣʦʶ: 

 

dhWc ÖÖ=10       ,                                              (1.4)  

 

ʜʝ   h ï ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʩʥʽʛʫ, ʩʤ;   

 d ï ʱʽʣʴʥʽʩʪʴ ʩʥʽʛʫ, ʛ/ʩʤ;  

Wʩ ï ʟʘʧʘʩ ʚʦʜʠ ʚ ʩʥʽʛʫ, ʤʤ. 

 

ʊʝʭʥʽʢʘ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ 

ʚʝʩʥʠ ʜʣʷ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ (ʦʙʣʘʩʪʝʡ, ʨʝʛʽʦʥʽʚ, ʝʢʦʥʦʤʽʯʥʠʭ ʨʘʡʦʥʽʚ) 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫʩʽʭ  

ʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʫ ʧʦ ʚʩʽʭ ʩʪʘʥʮʽʷʭ ʪʝʨʠʪʦʨʽʾ, 

ʜʣʷ ʷʢʦʾ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʦʛʥʦʟ. ʇʨʠ ʮʴʦʤʫ, ʦʢʨʝʤʦ ʧʽʜʨʘʭʦʚʫʶʪʴʩʷ ʦʯʽʢʫʚʘʥʽ 

ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʧʽʜ ʦʟʠʤʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʽ ʦʢʨʝʤʦ ʧʦ ʟʷʙʫ. ʈʦʟʨʘʭʦʚʘʥʽ 

ʚʝʣʠʯʠʥʠ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ ʚʝʩʥʠ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ 

ʩʝʨʝʜʥʽʤʠ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʪʘ ʟ ʅɺ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʚʩʪʘʥʦʚʣʝʥʠʭ ʃ.ʆ. ʈʘʟʫʤʦʚʦʶ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʛʥʦʩʪʠʯʥʽ ʨʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʚʝʩʥʫ 

ʜʣʷ ɺʽʨʤʝʥʽʾ ʈ.ʉ. ʄʢʨʪʯʷʥʦʤ ʪʘ ʜʣʷ ʅʦʚʦʩʠʙʽʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ɭ.ɻ. ʈʫʜʠʯʝʚʦʶ.  
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2 ʇʨʦʛʥʦʟ  ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ 

 

ʉ.ʆ. ɺʝʨʽʛʦ [4] ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʢʽʣʴʢʽʩʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʤʽʥʠ (DW)  

ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʦʟʠʤʠʤʠ ʽ ʷʨʠʤʠ ʟʝʨʥʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ: 

 

dctbraWW i +-+=ȹ    ,            (2.1) 

 

ʜʝ  W1 - ʧʦʯʘʪʢʦʚʽ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ, ʤʤ ; 

t - ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʜʝʢʘʜʫ, Üʉ; 

r - ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ, ʤʤ. 

ʏʠʩʣʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ a, b, c, d ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʫ ʢʫʣʴʪʫʨ, ʬʘʟʠ ʾʭ 

ʨʦʟʚʠʪʢʫ ʪʘ ʪʠʧʫ ˇʨʫʥʪʽʚ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʮʽʻʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ  ʉ.ʆ. ɺʝʨʽʛʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ 

ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʷʨʦʶ ʪʘ ʦʟʠʤʦʶ ʧʰʝʥʠʮʝʶ. 

ɿʜʘʪʥʽʩʪʴ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʣʦʛʫ ʟ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʢʦʨʽʥʥʷ ʽ ʥʘʟʝʤʥʦʾ ʤʘʩʠ ʪʘ ʾʭ ʨʦʟʚʠʪʢʦʤ . 

ʈʦʟʨʦʙʣʷʶʯʠ ʧʨʦʛʥʦʟ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʜʣʷ ʷʨʠʭ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʉ.ʆ. ɺʝʨʽʛʦ ʨʦʟʙʠʣʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʥʘ 3 ʧʝʨʽʦʜʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦʪʨʝʙʦʶ ʨʦʩʣʠʥ ʫ ʚʦʜʽ ʪʘ ʨʦʟʤʽʨʘʤʠ ʽ ʙʫʜʦʚʦʶ ʥʘʜʟʝʤʥʦʾ 

ʤʘʩʠ ʽ ʢʦʨʽʥʥʷ: 

 1 - ʬʦʨʤʫʚʘʥʥʷ ʩʭʦʜʽʚ ʽ ʣʠʩʪʷ (ʚʽʜ ʩʽʚʙʠ ʜʦ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ); 

 2 - ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʦʩʫ ʽ ʮʚʽʪʫ (ʚʽʜ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʜʦ ʮʚʽʪʽʥʥʷ); 

 3 - ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʘ (ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ). 

ɼʣʷ ʮʠʭ ʪʨʴʦʭ ʧʝʨʽʦʜʽʚ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʟʘʧʘʩʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚʽʜ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʧʝʨʽʦʜʫ, ʩʫʤʠ ʦʧʘʜʽʚ ʟʘ ʮʝʡ ʞʝ ʧʝʨʽʦʜ ʪʘ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. 

ʅʘʡʜʦʮʽʣʴʥʽʰʝ ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʪʠ ʟʘ ʜʝʢʘʜʥʠʤʠ ʜʘʥʠʤʠ ʚʢʘʟʘʥʠʭ 

ʚʝʣʠʯʠʥ. ɿʘʣʝʞʥʦʩʪʽ ʦʜʝʨʞʘʥʽ ʦʢʨʝʤʦ ʜʣʷ ʯʦʨʥʦʟʝʤʥʠʭ ʪʘ ʧʽʜʟʦʣʠʩʪʠʭ 

ˇʨʫʥʪʽʚ. 

ʇʦʯʘʪʢʦʚʠʤʠ ʜʘʥʠʤʠ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʻ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʥʘ ʧʦʯʘʪʦʢ 

ʨʦʟʨʘʭʫʥʢʫ, ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʟʝʨʥʦʚʠʭ ʪʘ ʩʠʥʦʧʪʠʯʥʽ ʧʨʦʛʥʦʟʠ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʦʧʘʜʽʚ. 

ʈʦʟʨʘʭʫʥʦʢ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʟʝʨʥʦʚʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ (2.1), ʘ ʯʠʩʣʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʥʘʚʦʜʷʪʴʩʷ ʫ ʪʘʙʣ. 2.1 

ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ (2.1 ʘ, ʙ, ʚ). ʅʘ ʨʠʩ. 

2.1 ʥʘ ʦʩʽ ʭ - ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʢʫ ʜʝʢʘʜʠ, ʥʘ ʦʩʽ ʫ - ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ 
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ʜʝʢʘʜʫ, ʜʣʷ ʷʢʦʾ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ; ʫ ʧʦʣʽ ʛʨʘʬʽʢʽʚ - ʟʤʽʥʘ ʟʘʧʘʩʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʟʘ ʜʝʢʘʜʫ. 

 

ʊʘʙʣʠʮʷ 2.1 - ʂʦʝʬʽʮʽʻʥʪʠ ʘ, b, c, d ʨʽʚʥʷʥʥʷ (2.1) 

ʇʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ 

ʐʘʨ 

ˇʨʫʥʪʫ, 

ʩʤ 

a b c d 

ʈʘʥʥʽ ʷʨʽ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ (ʯʦʨʥʦʟʝʤʥʽ ˇʨʫʥʪʠ) 

ʉʽʚʙʘ - ʚʠʭʽʜ ʚ ʪʨʫʙʢʫ 

 (1-ʡ ʧʝʨʽʦʜ) 

0-20 

0-100 

-0,10 

-0,27 

+0,35 

+0,78 

-0,28 

-0,127 

+0,9 

+2,0 

ɺʠʭʽʜ ʚ ʪʨʫʙʢʫ- 

ʮʚʽʪʽʥʥʷ 

 (2-ʡ ʧʝʨʽʦʜ) 0-100 +0,07 +0,93 -0,176 -20,6 

ʎʚʽʪʽʥʥʷ - ʚʦʩʢʦʚʘ 

ʩʪʠʛʣʽʩʪʴ (3-ʡ ʧʝʨʽʦʜ) 0-100 -1,72 +1,08 -0,229 +23,3 

ʇʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ 

 1-ʡ ʧʝʨʽʦʜ       

 

0-20 

0-100 

0,54 

0,40 

0,22 

1,24 

0,20 

0,31 

7,6 

2,5 

 2-ʡ ʧʝʨʽʦʜ 0-100 1,53 0,51 0,13 17,7 

 3-ʡ ʧʝʨʽʦʜ 0-100 0,93 0,64 0,09 10,7 

 

ɼʦ ʢʦʞʥʦʛʦ ʛʨʘʬʽʢʘ ʜʦʜʘʻʪʴʩʷ ʪʘʙʣʠʮʷ ʧʦʧʨʘʚʦʢ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʦʚʽʪʨʷ. ʆʯʽʢʫʚʘʥʽ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ (W2) ʩʪʘʥʦʚʣʷʪʴ ʩʫʤʫ 

ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ ʜʝʢʘʜʠ (Wn) ʪʘ ʟʤʽʥʫ ʾʭ, ʟʥʷʪʫ ʟ ʛʨʘʬʽʢʘ ʟ 

ʧʦʧʨʘʚʢʦʶ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ, ʪʦʙʪʦ: 

 

)(2 tyWW n D°D+=      .                                     (2.2) 

 

ʇʦʙʫʜʦʚʘʥʽ ʪʘʢʦʞ ʛʨʘʬʽʢʠ, ʟʘ ʷʢʠʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʯʽʢʫʚʘʥʽ ʟʘʧʘʩʠ 

ʚʦʣʦʛʠ, ʘ ʥʝ ʾʭ ʟʤʽʥʘ. ɻʨʘʬʽʢʠ ʧʦʙʫʜʦʚʘʥʦ ʦʢʨʝʤʦ ʜʣʷ ʷʨʦʾ ʪʘ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ.  

ʈʦʟʨʘʭʫʥʦʢ ʦʯʽʢʫʚʘʥʠʭ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʜʣʷ 

ʢʦʞʥʦʾ ʜʝʢʘʜʠ ʨʦʟʚʠʪʢʫ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʟʘ ʧʦʪʦʯʥʫ 

ʜʝʢʘʜʫ ʧʨʠʡʤʘʶʪʴʩʷ ʟʘ ʧʦʯʘʪʢʦʚʽ ʜʣʷ ʥʘʩʪʫʧʥʦʾ ʜʝʢʘʜʠ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʪʘ ʦʧʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘ ʪʫ ʜʝʢʘʜʫ, ʜʣʷ ʷʢʦʾ ʚʝʜʫʪʴʩʷ 

ʨʦʟʨʘʭʫʥʢʠ. 

ʗʢʱʦ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʦʪʨʠʤʘʥʦ ʚʽʜ¡̒ʤʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʪʦ ʚʦʥʠ 

ʧʨʠʨʽʚʥʶʶʪʴʩʷ ʜʦ 0. 
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ʆʯʽʢʫʚʘʥʽ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʦʟʠʤʦʶ ʧʰʝʥʠʮʝʶ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤʠ ʪʘʙʣ. 2.2, ʘʙʦ ʛʨʘʬʽʢʘʤʠ ʉ.ʆ. ɺʝʨʽʛʦ 

(ʨʠʩ. 2.2  ʘ, ʙ, ʚ, ʛ) .  
 

ʊʘʙʣʠʮʷ 2.2 - ʈʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ 

ʫ ˇʨʫʥʪʽ ʧʽʜ ʦʟʠʤʦʶ ʧʰʝʥʠʮʝʶ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ  

ʚʝʣʠʯʠʥ  

 

ɿʦʥʘ ʇʝʨʽʦʜ 
ʐʘʨ 

ˇʨʫʥʪʫ, ʩʤ  
ʈʽʚʥʷʥʥʷ 

ʏʦʨʥʦʟ

ʝʤʥʽ 

ˇʨʫʥʪʠ 

ɺʝʩʥʷʥʝ  

ʚʽʜʨʦʩʪʘʥʥʷ 
0-20 W2 = -0,70 t + 0,26r ï 0,25W1 + 7,4 

0-100 W2 = -1,12 t + 0,74r - 0,23W1 + 27,7 

ʌʦʨʤʫʚʘʥʥʷ 

ʢʦʣʦʩʫ ʽ 

ʮʚʽʪʫ 0-100 W2 = 0,05 t + 0,90r - 0,07W1 - 26,7 

ʌʦʨʤʫʚʘʥʥʷ 

ɿʝʨʥʘ 0-100 W2 = -0,64 t + 0,40r ï 0,20W1 + 7,4 

ʇʽʜʟʦ-

ʣʠʩʪʽ 

ˇʨʫʥʪʠ 

ɺʝʩʥʷʥʝ  

ʚʽʜʨʦʩʪʘʥʥʷ 

0-20 W2 = -0,33 t + 0,05r ï 0,42W1 + 17 

0-100 W2 = -2,26 t + 0,46r - 0,21W1 + 41,6 

ʌʦʨʤʫʚʘʥʥʷ 

ʢʦʣʦʩʫ 0-100 W2 = -0,73 t + 1,10r - 0,09W1 - 11,4 

ʌʦʨʤʫʚʘʥʥʷ 

ɿʝʨʥʘ 0-100 W2 = -0,32 t + 0,80r - 0,035W1 - 15,4 
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ʈʠʩ. 2.1  ï  ɿʤʽʥʘ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʫ ʟʦʥʽ ʯʦʨʥʦʟʝʤʥʠʭ 

ˇʨʫʥʪʽʚ ʧʽʜ ʷʨʦʶ ʧʰʝʥʠʮʝʶ: 

ʘ) ʚʽʜ ʩʽʚʙʠ ʜʦ ʚʠʭʦʜʫ ʫ ʪʨʫʙʢʫ;  

ʙ) ʚʽʜ  ʚʠʭʦʜʫ ʫ ʪʨʫʙʢʫ ʜʦ ʮʚʽʪʽʥʥʷ; 

ʚ) ʧʽʩʣʷ ʮʚʽʪʽʥʥʷ. 
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ʈʠʩ. 2.2 (ʘ, ʙ) ï ɿʤʽʥʘ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʦʟʠʤʦʶ 

ʧʰʝʥʠʮʝʶ ʫ ʟʦʥʽ ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥʪʽʚ (ʤʤ ʟʘ 

ʜʝʢʘʜʫ):  

ʘ ï ʧʝʨʽʦʜ ʦʩʽʥʥʴʦʾ ʚʝʛʝʪʘʮʽʾ;  

ʙ ï ʧʝʨʽʦʜ ʚʝʩʥʷʥʦʛʦ ʚʽʜʨʦʩʪʘʥʥʷ. 

ɿʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʢʫ ʜʝʢʘʜʠ 

ʉ
ʫ
ʤ
ʘ
 
ʦ
ʧ
ʘ
ʜ
ʽ
ʚ
 
ʟ
ʘ
 
ʜ
ʝ
ʢ
ʘ
ʜ
ʫ
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ʈʠʩ. 2.2 (ʚ, ʛ) ï ɿʤʽʥʘ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʦʟʠʤʦʶ 

ʧʰʝʥʠʮʝʶ ʫ ʟʦʥʽ ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥʪʽʚ (ʤʤ ʟʘ 

ʜʝʢʘʜʫ): 

ʚ ï ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʢʦʣʦʩʫ ʽ ʢʚʽʪʦʢ;  

ʛ ï ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʟʝʨʥʘ. 

ɿʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʢʫ ʜʝʢʘʜʠ 

ʉ
ʫ
ʤ
ʘ
 
ʦ
ʧ
ʘ
ʜ
ʽ
ʚ

 ʟ
ʘ
 
ʜ
ʝ
ʢ
ʘ
ʜ
ʫ
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2.1  ʄʝʪʦʜ ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʢʘʨʪʦʧʣʝʶ 

 

ʄʝʪʦʜ ʨʦʟʨʦʙʣʝʥʦ ʉ.ɹ. ʄʦʩʪʠʥʩʴʢʦʶ ʥʘ ʦʩʥʦʚʽ ʪʠʭ ʞʝ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʷʢʽ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʉ.ʆ. ɺʝʨʽʛʦ. ʎʝʡ ʤʝʪʦʜ ʚʨʘʭʦʚʫʻ  

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʨʽʥʥʷ ʢʘʨʪʦʧʣʽ ʥʝ ʧʨʦʥʠʢʘʪʠ ʛʣʠʙʦʢʦ ʫ ˇʨʫʥʪ, ʘ 

ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠʩʴ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ʪʘ ʥʘ ʚʧʣʠʚʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (t), 

ʦʧʘʜʽʚ (r) ʪʘ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʚ ʧʦʧʝʨʝʜʥʶ ʜʝʢʘʜʫ (W1) ʥʘ ʟʤʽʥʫ ʟʘʧʘʩʽʚ 

ʚʦʣʦʛʠ ʫ ʧʦʜʘʣʴʰʦʤʫ.   

 

ʊʘʙʣʠʮʷ 2.3 - ʈʽʚʥʷʥʥʷ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ 

ʢʘʨʪʦʧʣʝʶ ʪʘ ʪʨʘʚʘʤʠ 

                                   ʏʦʨʥʦʟʝʤʥʘ ʟʦʥʘ 

ʇʝʨʽʦʜ 

ʈʦʟʚʠʪʢʫ 

ʐʘʨ 

ˇʨʫʥʪʫ, 

ʩʤ  

ʈʽʚʥʷʥʥʷ ʟʚ'ʷʟʢʫ 

ʂ ʘ ʨ ʪ ʦ ʧ ʣ ʷ 

1. ʇʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ 

ʩʭʦʜʽʚ 

0-20 y  = 0,01 t + 0,24r - 0,42w + 6,5 

0-50 y  = 0,21 t + 0,34r - 0,29w + 14,6 

0-100 y  = 0,22 t + 0,56r - 0,18w + 5,0 

2. ʇʝʨʽʦʜ ʫʪʚʦʨʝʥʥʷ  

    ʙʦʢʦʚʠʭ ʧʘʛʦʥʽʚ  

 

0-20 y  = -0,26 t + 0,24r - 0,45w + 8,5 

0-50 y  = 0,45 t + 0,45r - 0,21w + 5,6 

0-100 y  = -0,38 t + 0,88r - 0,22w - 12,8 

3. ʇʝʨʽʦʜ ʙʫʪʦʥʽʟʘʮʽʾ 

0-20 y  = -0,24 t + 0,40r - 0,84w + 2,4 

0-50 y  = -0,26 t + 0,75r - 0,24w - 2,3 

0-100 y  = 0,58 t + 0,57r - 0,23w + 14,3 

4. ʇʝʨʽʦʜ ʮʚʽʪʽʥʥʷ 

0-20 y  = -0,62 t + 0,31r - 0,37w + 11,9 

0-50 y  = -0,85 t + 0,54r - 0,24w + 14,3 

0-100 y  = -0,94 t + 0,72r - 0,10w + 7,8 

ʃ ʶ ʮ ʝ ʨ ʥ ʘ 

1. ʈʘʥʥʽʡ ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ 

   (ʚʽʜ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʜʦ  

   ʚʩʪʘʥʦʚʣʝʥʥʷ T + 15Ü C) 0-100 y  = 1,8 t + 0,70r - 0,06w + 4,05 

2. ʇʝʨʽʦʜ ʧʝʨʰʽ ʪʨʠ ʜʝʢʘʜʠ  

 

 

0-100 y  = -1,10 t + 1,06r - 0,1w - 5,8 

3. ʇʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ  

ʜʨʫʛʦʛʦ ʫʢʦʩʫ (IV-VI 

ʜʝʢʘʜʠ  ʧʽʩʣʷ   ʧʝʨʝʭʦʜʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 

+15Ü ʉ) 

 

 

0-100 y  = -0,6 t + 0,73r - 0,21w + 5,3 

4. ʇʝʨʽʦʜ ʧʽʩʣʷ ʜʨʫʛʦʛʦ 

ʫʢʦʩʫ ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʾ 

 

0-100        y  = -1,1 t + 0,83r - 0,16w + 11,7 
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ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʢʘʨʪʦʧʣʽ ʚʨʘʭʦʚʘʥʽ ʚ ʪʦʤʫ, ʱʦ ʨʽʚʥʷʥʥʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʯʦʪʠʨʴʦʭ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʽʚ 

(ʪʘʙʣ. 2.3).  

ɿʘ ʮʠʤʠ ʨʽʚʥʷʥʥʷʤʠ  ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ  (ʨʠʩ. 2.3 ʘ, ʙ, ʚ; 2.4 ʘ, ʙ, ʚ; 2.5 

ʘ, ʙ, ʚ, ʛ), ʥʘ ʷʢʠʭ ʥʘ ʦʩʽ ʭ - ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʢʫ ʜʝʢʘʜʠ, 

ʥʘ ʦʩʽ ʫ - ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ, ʜʣʷ ʷʢʦʾ ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ. ʋ ʧʦʣʽ 

ʛʨʘʬʽʢʘ (2.3 ʘ, ʙ, ʚ, ʛ) ʟʤʽʥʘ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʟʘ ʜʝʢʘʜʫ. ɿʤʽʥʘ ʟʘʧʘʩʽʚ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʢʘʨʪʦʧʣʝʶ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʽ ʜʣʷ 

ʟʝʨʥʦʚʠʭ ʟʘ ʬʦʨʤʫʣʦʶ  (2.1). 

ʈʦʟʨʘʭʫʥʦʢ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʧʽʜ ʢʘʨʪʦʧʣʝʶ ʧʦʪʨʝʙʫʻ ʚʽʜʦʤʦʩʪʝʡ 

ʧʨʦ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʢʘʨʪʦʧʣʽ (ʩʭʦʜʽʚ, ʫʪʚʦʨʝʥʥʷ ʙʦʢʦʚʠʭ ʧʘʛʦʥʽʚ, ʙʫʪʦʥʽʟʘʮʽʾ 

ʽ ʮʚʽʪʽʥʥʷ). ɼʘʪʠ ʥʘʩʪʘʥʥʷ ʚʢʘʟʘʥʠʭ ʬʘʟ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʩʫʤʘʤʠ 

ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʪʘʙʣ. 2.4). 

 

ʊʘʙʣʠʮʷ 2.4 - ʉʫʤʠ ʪʝʤʧʝʨʘʪʫʨ ʧʦ ʤʽʞʬʘʟʥʠʭ ʧʝʨʽʦʜʘʭ ʨʦʟʚʠʪʢʫ 

ʢʘʨʪʦʧʣʽ 

 

ʌʦʥ 

ʜʦʙʨʠʚ 

ʉʽʚʙʘ - 

ʩʭʦʜʠ 

ʉʭʦʜʠ - 

ʙʫʪʦʥʽʟʘʮʽʷ 

ɹʫʪʦʥʽʟʘʮʽʷ - 

ʎʚʽʪʽʥʥʷ 

ʎʚʽʪʽʥʥʷ - 

ʚ'ʷʥʝʥʥʷ 

ʢʘʨʪʦʧʣʠʥʥʷ 

ʈʘʥʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ 

ʚʠʩʦʢʠʡ 320 350 200 350 

ʩʝʨʝʜʥʽʡ 400 350 200 600 

ʉʝʨʝʜʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ 

ʚʠʩʦʢʠʡ 320 450 200 1000 

ʩʝʨʝʜʥʽʡ 400 450 200 700 

ʇʽʟʥʴʦʩʪʠʛʣʽ ʩʦʨʪʠ 

ʚʠʩʦʢʠʡ 320 500 200 1100 

ʉʝʨʝʜʥʽʡ                                            400 500 200 800 

     

 

ʇʦʜʽʙʥʘ ʪʝʭʥʽʢʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ  ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ 

ʧʽʜ ʢʦʥʶʰʠʥʦʶ ʪʘ ʣʶʮʝʨʥʦʶ. ʇʦʯʘʪʦʢ ʚʝʛʝʪʘʮʽʾ ʩʽʷʥʠʭ ʪʨʘʚ ʩʧʽʚʧʘʜʘʻ ʟ 

ʧʝʨʝʭʦʜʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 5Ü ʉ, ʘ ʮʚʽʪʽʥʥʷ - ʯʝʨʝʟ 2 ʜʝʢʘʜʠ 

ʧʽʩʣʷ ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ. ʇʝʨʰʠʡ ʫʢʽʩ ʪʨʘʚ ʩʧʽʚʧʘʜʘʻ ʟ ʮʚʽʪʽʥʥʷʤ, ʜʨʫʛʠʡ - 

ʟ ʧʝʨʝʭʦʜʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʯʝʨʝʟ 15Ü ʉ ʚʣʽʪʢʫ. 

ɿʤʽʥʘ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʧʽʜ ʢʦʥʶʰʠʥʦʶ ʪʘ ʣʶʮʝʨʥʦʶ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʛʨʘʬʽʢʘʤʠ (2.6 ʘ, ʙ - ʚʽʜ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʮʽʾ  ʜʦ 1-ʛʦ ʫʢʦʩʫ;  2.6  ʚ, ʛ - ʚʽʜ  

ʧʝʨʰʦʛʦ  ʫʢʦʩʫ  ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʚʝʛʝʪʘʮʽʾ). 
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ʈʠʩ. 2.3  ï  ɿʤʽʥʘ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʢʘʨʪʦʧʣʝʶ ʫ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʩʭʦʜʽʚ:  

ʘ ï  ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 20 ʩʤ;  

ʙ ï ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 50 ʩʤ;  

ʚ ï ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 100 ʩʤ. 
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ʈʠʩ. 2.4 ï ɿʤʽʥʘ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʢʘʨʪʦʧʣʝʶ ʫ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʙʦʢʦʚʠʭ ʧʘʛʦʥʽʚ (ʘ, ʙ, ʚ ï 

ʧʦʟʥʘʯʢʠ ʪʽ ʞ, ʱʦ ʥʘ ʨʠʩ. 5.3). 
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ʈʠʩ. 2.5 ï ɿʤʽʥʘ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʢʘʨʪʦʧʣʝʶ ʫ ʧʝʨʽʦʜ 

ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ ʪʘ ʮʚʽʪʽʥʥʷ:  

ʘ ï ʫ ʰʘʨʽ 0 ï 50 ʩʤ ʫ ʧʝʨʽʦʜ ʫʪʚʦʨʝʥʥʷ ʩʫʮʚʽʪʴ;  

ʙ ï ʫ ʪʦʡ ʞʝ ʧʝʨʽʦʜ ʫ ʰʘʨʽ 0 ï 100 ʩʤ;  

ʚ ï ʫ ʰʘʨʽ 0 ï 50 ʩʤ ʫ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ; 

ʛ ï ʫ ʪʦʡ ʞʝ ʧʝʨʽʦʜ ʫ ʰʘʨʽ 0 ï 100 ʩʤ. 
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ʈʠʩ. 2.6 ʘ, ʙ, ʚ, ʛ ï ɿʤʽʥʘ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʣʶʮʝʨʥʦʶ ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 100 ʩʤ:  

ʘ ï ʫ ʧʝʨʽʦʜ ʩʝʨʝʜʥʴʦʾ ʟʘ ʜʦʙʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ 5Áʉ ʜʦ 15Áʉ;  

ʙ ï ʟʘ ʧʝʨʰʽ ʪʨʠ ʜʝʢʘʜʠ ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ  ʯʝʨʝʟ 15Áʉ;  

ʚ ï ʟʘ ʯʝʪʚʝʨʪʫ, ʧôʷʪʫ ʪʘ ʰʦʩʪʫ ʜʝʢʘʜʠ ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ  ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 15Á ʉ;  

ʛ ï ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʾ.                                                                                                                    
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2.2  ʄʝʪʦʜ ʧʨʦʛʥʦʟʫ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ  ʢʫʢʫʨʫʜʟʦʶ 

 

ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʧʽʜ 

ʢʫʢʫʨʫʜʟʦʶ ʪʘʢʽ ʞ, ʷʢ ʽ ʜʣʷ ʽʥʰʠʭ ʢʫʣʴʪʫʨ, ʪʦʙʪʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʝʣʠʯʠʥʦʶ 

ʨʦʩʣʠʥʥʦʾ ʤʘʩʠ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʩʫʤʦʶ ʦʧʘʜʽʚ ʪʘ ʩʪʘʥʦʤ ˇʨʫʥʪʫ ʥʘ 

ʧʦʯʘʪʢʫ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɻʦʣʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʢʦʨʽʥʥʷ ʢʫʢʫʨʫʜʟʠ ʦʙʫʤʦʚʣʝʥʽ ʙʽʦʣʦʛʽʻʶ 

ʢʫʣʴʪʫʨʠ. ʂʦʨʽʥʥʷ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ 

(ʜʦ 50 ʩʤ.) ʊʦʤʫ ʖ.ɯ. ʏʠʨʢʦʚʠʤ [23] ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʨʽʚʥʷʥʥʷ (ʪʘʙʣ. 2.5) ʪʘ 

ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʫ ʰʘʨʘʭ 0 20 ʩʤ ʪʘ 0 

ï 50 ʩʤ (2.7 ʘ, ʙ; 2.8, 2.9) 

ʅʘ ʨʠʩ. 2.7 ï 2.9 ʥʘ  ʦʩʽ ʭ - ʟʥʘʯʝʥʥʷ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ 

ʨʦʟʨʘʭʫʥʢʫ;  ʫ - ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ. ʋ ʧʦʣʽ ʛʨʘʬʽʢʘ ʦʯʽʢʫʚʘʥʽ ʟʤʽʥʠ ʟʘʧʘʩʽʚ 

ʚʦʣʦʛʠ. ʅʘ ʚʠʟʥʘʯʝʥʫ ʚʝʣʠʯʠʥʫ ʟʤʽʥʠ ʟʘʧʘʩʽʚ ʚʚʦʜʠʪʴʩʷ ʧʦʧʨʘʚʢʘ ʥʘ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʢʫʢʫʨʫʜʟʠ. 

ʇʦʜʽʙʥʽ ʟʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʘʥʽ ʜʣʷ ʦʚʦʯʝʚʠʭ ʢʫʣʴʪʫʨ (ʙʘʢʣʘʞʘʥʽʚ, 

ʩʦʣʦʜʢʦʛʦ ʧʝʨʮʶ, ʪʦʤʘʪʽʚ ʽ ʢʨʫʧ'ʷʥʠʭ  ʢʫʣʴʪʫʨ).  

 

ʊʘʙʣʠʮʷ 2.5 - ʂʦʝʬʽʮʽʻʥʪʠ a, b, c, d ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʧʽʜ 

ʢʫʢʫʨʫʜʟʦʶ 

 

ʂʫʢʫʨʫʜʟʘ 

ʉʭʦʜʠ - 10-ʡ ʣʠʩʪ 0-50 -0,83 +0,34 -0,15 +6,0 

10-ʡ ʣʠʩʪ - 

ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ 0-50 +0,73 +0,56 -2,55 +55,84 

ɺʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ - 

ʤʦʣʦʯʥʘ ʩʪʠʛʣʽʩʪʴ 0-50 +0,72 +0,65 -1,65 +29,88 

ɹʘʢʣʘʞʘʥʠ, ʪʦʤʘʪʠ, ʩʦʣʦʜʢʠʡ ʧʝʨʝʮʴ 

ɺʠʩʘʜʢʘ ʨʦʟʩʘʜʠ ʫ  

ˇʨʫʥʪ - ʮʚʽʪʽʥʥʷ 

0-20 +0,76 +0,16 -1,1 +18,4 

0-50 +0,76 +0,42 -2,94 +52,8 

ɻʨʝʯʢʘ 

ʉʭʦʜʠ - ʮʚʽʪʽʥʥʷ 0-20 0,62 0,45 -0,99 +13,5 
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 ʈʠʩ.2.7 ï ʈʦʟʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʢʫʢʫʨʫʜʟʦʶ ʫ 

ʧʝʨʽʦʜ ʚʽʜ ʩʭʦʜʽʚ ʜʦ ʧʦʷʚʠ 10 ʣʠʩʪʢʘ:  

ʘ ï ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 20 ʩʤ;  

ʙ ï ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 50 ʩʤ. 

 
ʈʠʩ. 2.8  ï ʈʦʟʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʧʽʜ ʢʫʢʫʨʫʜʟʦʶ ʫ 

ʧʝʨʽʦʜ ʚʽʜ 10 ʣʠʩʪʢʘ ʜʦ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 

50 ʩʤ. 
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ʈʠʩ. 2.9 ï  ʈʦʟʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʫ ʰʘʨʽ 0 ï 50 ʩʤ  ʧʽʜ 

ʢʫʢʫʨʫʜʟʦʶ ʫ ʧʝʨʽʦʜ ʚʽʜ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʽ ʜʦ ʚʦʩʢʦʚʦʾ 

ʩʪʠʛʣʦʩʪʽ. 
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3 ʇʨʦʛʥʦʟʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ 

 

3.1   ʇʨʦʛʥʦʟ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʘ 

ʩʫʤʘʨʥʠʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʪʘ ʜʝʬʽʮʠʪʦʤ ʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷ 

 

ʗʢ ʚʽʜʦʤʦ, ʜʣʷ ʞʠʪʪʷ ʨʦʩʣʠʥ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʫʨʦʞʘʾʚ ʥʝʦʙʭʽʜʥʽ ʯʦʪʠʨʠ 

ʛʦʣʦʚʥʽ ʬʘʢʪʦʨʠ: ʩʚʽʪʣʦ, ʪʝʧʣʦ, ʚʦʣʦʛʘ ʪʘ ʧʠʪʦʤʽ ʨʝʯʦʚʠʥʠ. ʅʘʡʙʽʣʴʰ 

ʤʽʥʣʠʚʠʤʠ ʷʢ ʫ ʯʘʩʽ, ʪʘʢ ʽ ʧʦ ʪʝʨʠʪʦʨʽʾ ʻ ʪʝʧʣʦ ʽ ʚʦʣʦʛʘ. ɰʭ ʥʝʩʪʘʯʝʶ ʘʙʦ 

ʥʘʜʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʷʩʥʶʶʪʴʩʷ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʫʨʦʞʘʾʚ. 

ɺ ʧʦʩʫʰʣʠʚʠʭ ʨʘʡʦʥʘʭ ʪʘ ʨʘʡʦʥʘʭ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ 

ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʫʤʦʚʠ ʟʨʦʩʪʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʨʦʞʘʾʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʚʦʣʦʛʦʶ, ʪʘʢ ʷʢ 

ʪʝʧʣʘ ʫ ʮʠʭ ʨʘʡʦʥʘʭ ʜʦʩʪʘʪʥʴʦ.  

ʆʮʽʥʢʦʶ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʟʘʡʤʘʣʠʩʴ ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ: 

ʆ.ɺ. ʇʨʦʮʝʨʦʚ, ʆ.ʉ. ʂʦʥʪʦʨʱʠʢʦʚ, ʆ.ʄ. ʂʦʥʪʦʨʱʠʢʦʚʘ ʪʘ ʽʥ. ʎʝ ʜʦʟʚʦʣʠʣʦ 

ʨʦʟʨʦʙʠʪʠ ʮʽʣʫ ʥʠʟʢʫ ʤʝʪʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʮʽʥʢʫ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚ ʨʘʡʦʥʘʭ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʪʘ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʊʘʢʽ ʦʮʽʥʢʠ ʜʫʞʝ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʚʨʦʞʘʾʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ . 

ɺʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ï ʮʝ ʤʽʨʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ʨʦʩʣʠʥ ʫ 

ʚʦʜʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʯʝʨʝʟ ʟʘʧʘʩʠ 

ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʥʘʡʤʝʥʰʦʾ ʚʦʣʦʛʦʤʽʩʪʢʦʩʪʽ, ʫ ʚʽʜʩʦʪʢʘʭ 

ʚʽʜ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ, ʯʝʨʝʟ ʩʫʤʫ ʦʧʘʜʽʚ ʫ 

ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ, ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ ʯʝʨʝʟ 

ʚʠʧʘʨʫʚʘʥʥʷ ʪʘ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ ʘ ʪʘʢʦʞ ʫ ʚʽʜʩʦʪʢʘʭ ʯʝʨʝʟ ʪʽ ʞ ʚʝʣʠʯʠʥʠ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ (V) ʟʘ ʩʫʤʘʨʥʠʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʪʘ 

ʜʝʬʽʮʠʪʦʤ ʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʩʫʤʘʨʥʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ (ɽʬ) ʟ ʧʦʣʷ, ʟʘʡʥʷʪʦʛʦ ʢʫʣʴʪʫʨʦʶ, ʜʦ ʩʫʤʘʨʥʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʚʦʣʦʞʝʥʥʷ (ɽʦ): 

 

100Ö=
ʦ

ʬ

ɽ

ɽ
V        .                                              (3.1) 

 

ɿʘ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʚʦʣʦʞʝʥʥʷ 

(ʧʦʪʨʝʙʘ ʨʦʩʣʠʥ ʫ ʚʦʜʽ) ʧʨʠʡʤʘʻʪʴʩʷ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ, ʨʦʟʨʘʭʦʚʘʥʘ ʙʫʜʴ ʷʢʠʤ 

ʤʝʪʦʜʦʤ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʬʘʢʪʠʯʥʝ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ (ɽʬ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʩʧʨʦʱʝʥʦʶ ʬʦʨʤʫʣʦʶ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ: 
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21 )( WxWɽ
ʬ

-+=             ,..                                                       (3.2) 

 

ʜʝ W1 ʪʘ W2  ï ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʢʽʥʝʮʴ 

ʧʦʧʝʨʝʜʥʴʦʾ ʪʘ ʧʦʯʘʪʦʢ ʧʦʪʦʯʥʦʾ ʜʝʢʘʜʠ;  

 x ï ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ.  

ɺʠʧʘʨʦʚʫʚʘʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʚʦʣʦʞʝʥʥʷ ï ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ 

ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʘ ʙʫʜʴ-ʷʢʠʤ ʤʝʪʦʜʦʤ. ɺ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʾ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ɸ.ʄ. ɸʣʧʘʪʻʚʘ. ɺʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʠʧʘʨʦʚʫʚʘʥʽʩʪʴ 

(ɽʦ) ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʯʝʨʝʟ ʩʫʤʘʨʥʠʡ ʜʝʬʽʮʠʪ ʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷ (d) ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʢʨʠʚʦʾ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ (ʂ): 

 

dKEo SÖ=               .                                      (3.3) 

 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʙʽʦʣʦʛʽʯʥʦʾ ʢʨʠʚʦʾ ʩʧʦʞʠʚʘʥʥʷ ʨʽʟʥʝ ʜʣʷ ʨʽʟʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ ʜʣʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ 

ʢʫʣʴʪʫʨʠ ʚ ʨʽʟʥʠʭ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ.  

 

 

3.2  ʈʦʟʨʘʭʫʥʦʢ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 

 

ʆ.ɺ. ʇʨʦʮʝʨʦʚ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʚ ʧʝʨʽʦʜ ʚʽʜ ʩʭʦʜʽʚ ʜʦ ʢʦʣʦʩʽʥʥʷ ʜʣʷ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʙʽʦʣʦʛʽʯʥʦʾ ʢʨʠʚʦʾ ʩʪʘʥʦʚʠʪʴ, 0,6 

ʧʽʩʣʷ ʢʦʣʦʩʽʥʥʷ ʜʦ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ï 0,4. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʪʨʝʙʘ ʢʫʣʴʪʫʨ ʫ ʚʦʣʦʟʽ ʚ ʙʫʜʴ ʷʢʫ ʜʝʢʘʜʫ ʚʝʛʝʪʘʮʽʾ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ ʩʫʤʽ ʜʝʬʽʮʠʪʽʚ ʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷ ʧʦʤʥʦʞʝʥʽʡ ʥʘ 0.6, ʷʢʱʦ 

ʟʥʘʯʝʥʥʷ ʜʝʬʽʮʠʪʫ ʥʘʩʠʯʝʥʥʷ ʚʠʨʘʞʝʥʦ ʫ ʤʤ, ʪʘ 0,45, ʷʢʱʦ ï ʫ ʤʽʣʽʙʘʨʘʭ, 

ʪʦʙʪʦ, ʫ ʧʝʨʽʦʜ ʚʽʜ ʢʦʣʦʩʽʥʥʷ ʜʦ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ ʤʤdEo  4,0 SÖ= , ʘʙʦ 

ʤʤdEo  6,0 SÖ= . 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʝʦʙʭʽʜʥʽ ʪʘʢʽ 

ʤʘʪʝʨʽʘʣʠ: ʜʘʪʠ ʥʘʩʪʫʧʫ ʬʘʟ ʨʦʟʚʠʪʢʫ, ʬʘʢʪʠʯʥʫ ʪʘ ʦʯʽʢʫʚʘʥʫ ʟʘ ʧʨʦʛʥʦʟʦʤ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ, ʬʘʢʪʠʯʥʽ ʪʘ ʦʯʽʢʫʚʘʥʽ ʟʘ ʧʨʦʛʥʦʟʦʤ ʩʫʤʠ ʦʧʘʜʽʚ, 

ʜʝʬʽʮʠʪ ʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʢʽʥʝʮʴ ʢʦʞʥʦʾ 

ʜʝʢʘʜʠ. ʗʢʱʦ ʟʘʧʘʩʠ ʚʦʣʦʛʠ ʥʝ ʚʠʟʥʘʯʘʣʠʩʴ, ʪʦ ʚʦʥʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ 

ʨʽʚʥʷʥʥʷʤ: 

 

ExWW -+= )( 12    ,                                (3.4) 

 

ʜʝ W1 ʪʘ W2 ï ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ ʪʘ ʢʽʥʝʮʴ ʜʝʢʘʜʠ, ʜʣʷ 

ʷʢʦʾ ʚʠʢʦʥʫʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ, ʤʤ ʚʽʜʧʦʚʽʜʥʦ;  

ʭ ï ʩʫʤʘ ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ, ʤʤ. 

 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʬʦʨʤʫʣ ʜʣʷ ʷʨʦʾ ʧʰʝʥʠʮʽ ʙʫʣʠ 

ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʯʽʢʫʚʘʥʠʭ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ 
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ʪʘ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʜʣʷ ʪʨʴʦʭ ʧʝʨʽʦʜʽʚ ʚʝʛʝʪʘʮʽʾ: ʩʽʚʙʘ ï ʚʠʭʽʜ ʫ 

ʪʨʫʙʢʫ, ʚʠʭʽʜ ʫ ʪʨʫʙʢʫ ï ʮʚʽʪʽʥʥʷ, ʮʚʽʪʽʥʥʷ ï ʚʦʩʢʦʚʘ ʩʪʠʛʣʽʩʪʴ (ʨʠʩ. 3.1 ʘ, ʙ, 

ʚ). ɿʘ ʮʠʤʠ ʨʠʩʫʥʢʘʤʠ ʦʜʥʦʯʘʩʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ 

ʥʘ ʢʽʥʝʮʴ ʜʝʢʘʜʠ ʪʘ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʅʘ ʨʠʩ.3.1 ʥʘ ʦʩʽ ʘʙʩʮʠʩ - 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, tʦ ʉ. ʅʘ ʦʩʽ ʦʨʜʠʥʘʪ ï ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, 

(ɽʬ) ʤʤ; ʫ ʧʦʣʽ ʛʨʘʬʽʢʘ ʢʨʠʚʽ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʤʽ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ 

ʜʝʢʘʜʠ ʽ ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ, (W + ʭ), ʤʤ. 

ɼʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʫ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 

ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʩʠʥʦʧʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʦʧʘʜʽʚ ʪʘ 

ʜʝʬʽʮʠʪʫ ʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷ. ɸʣʝ ʜʝʬʽʮʠʪ ʥʘʩʠʯʝʥʥʷ ʥʝ ʧʨʦʛʥʦʟʫʻʪʴʩʷ. ʊʦʤʫ 

ʆ.ɺ. ʇʨʦʮʝʨʦʚ ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʨʦʛʥʦʟʦʚʘʥʫ ʚʝʣʠʯʠʥʫ ʜʝʬʽʮʠʪʫ ʥʘʩʠʯʝʥʥʷ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʯʝʨʝʟ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (ʪʘʙʣ. 3.1). 

ɼʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘʙʣʠʮʝʶ ʥʝʦʙʭʽʜʥʦ ʩʧʦʯʘʪʢʫ ʨʦʟʨʘʭʫʚʘʪʠ ʫ ʚʽʜʩʦʪʢʘʭ 

ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʾʾ ʟʥʘʯʝʥʥʷ ʽ 

ʧʦʪʽʤ ʚʠʟʥʘʯʠʪʠ ʚʽʜʭʠʣʝʥʥʷ ʜʝʬʽʮʠʪʫ ʥʘʩʠʯʝʥʥʷ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʡʦʛʦ 

ʩʝʨʝʜʥʴʦʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʚʝʣʠʯʠʥʠ ʽ ʚʠʟʥʘʯʠʪʠ ʦʯʽʢʫʚʘʥʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʤʤ. 

 

ʊʘʙʣʠʮʷ 3.1 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ 

ʜʝʬʽʮʠʪʫ ʥʘʩʠʯʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʥʦʨʤʠ 

 

ɽʣʝʤʝʥʪʠ ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ (%) 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ Ñ10 Ñ20 Ñ30 Ñ40 

ɼʝʬʽʮʠʪ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ Ñ15 Ñ30 Ñ45 Ñ60 

 

ʗʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʦʯʽʢʫʻʪʴʩʷ ʙʣʠʟʴʢʦ ʥʦʨʤʠ, ʪʦ ʽ ʜʝʬʽʮʠʪ 

ʥʘʩʠʯʝʥʥʷ ʪʝʞ ʙʫʜʝ ʙʣʠʟʴʢʦ ʥʦʨʤʠ.  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʚʦʣʦʛʦʶ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʜʝʢʘʜʘʭ ʧʝʨʽʦʜʫ 

ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʠ, ʘ ʧʦʪʽʤ ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʟʘ ʧʝʨʽʦʜ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ 

ʩʝʨʝʜʥʷ ʘʨʠʬʤʝʪʠʯʥʘ. 

ʉ.ʆ. ɺʝʨʽʛʦ ʨʦʟʨʘʭʫʚʘʣʘ ʦʮʽʥʢʫ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ 

ʚʨʦʞʘʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʚʦʣʦʛʦʶ (ʨʠʩ. 3.2). 
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ʈʠʩ. 3.1 ï ʉʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟʘ ʜʝʢʘʜʫ (ɽʬ) ʥʘ ʧʦʣʷʭ ʷʨʦʾ ʧʰʝʥʠʮʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʯʘʪʢʦʚʠʭ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ (W1), 

ʦʧʘʜʽʚ ʟʘ ʜʝʢʘʜʫ (ʭ) ʪʘ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (t):  

ʘ) ʚʽʜ ʩʽʚʙʠ ʜʦ ʚʠʭʦʜʫ ʫ ʪʨʫʙʢʫ;  

ʙ) ʧʽʩʣʷ ʚʠʭʦʜʫ ʫ ʪʨʫʙʢʫ ʜʦ ʢʦʣʦʩʽʥʥʷ; 

ʚ) ʧʽʩʣʷ ʢʦʣʦʩʽʥʥʷ ʜʦ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ 
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ʈʠʩ. 3.2 ï ɺʽʜʥʦʩʥʘ ʦʮʽʥʢʘ ʧʦʩʽʚʽʚ ʷʨʦʾ ʧʰʝʥʠʮʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʦʣʦʛʦʶ ʷʨʦʾ ʧʰʝʥʠʮʽ ʚ ʟʦʥʽ:  

ʘ) ʥʝʜʦʩʪʘʪʥʴʦʛʦ  ʟʚʦʣʦʞʝʥʥʷ,  

ʙ) ʚ ʟʦʥʽ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ 
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ʇʨʦʛʥʦʟ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʦʣʦʛʦʶ ʷʨʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʩʢʣʘʜʘʻʪʴʩʷ 

ʪʨʠʯʽ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ: ʧʝʨʰʠʡ ï ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʩʽʚʙʠ ʷʨʠʭ; ʜʨʫʛʠʡ ï 

ʧʽʩʣʷ ʚʠʭʦʜʫ ʫ ʪʨʫʙʢʫ; ʪʨʝʪʽʡ ï ʧʽʩʣʷ ʢʦʣʦʩʽʥʥʷ.  

 

 

3.3 ʆʮʽʥʢʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʧʦ ʥʝʧʘʨʦʚʠʭ 

ʧʦʧʝʨʝʜʥʠʢʘʭ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʯʘʪʢʫ ʩʽʚʙʠ ʦʟʠʤʠʭ ʢʫʣʴʪʫʨ 

ʧʦ ʥʝʧʘʨʦʚʠʭ ʧʦʧʝʨʝʜʥʠʢʘʭ ʜʝʷʢʽ ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʝʦʙʭʽʜʥʠʡ ʤʘʢʩʠʤʫʤ ʦʧʘʜʽʚ ʟʘ  ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʧʝʨʽʦʜ. ʊʘʢ, ʇ.ɻ. ʂʘʙʘʥʦʚ ʟʘ 

ʪʘʢʠʡ ʤʽʥʽʤʫʤ ʧʨʠʡʤʘʻ 50 ʤʤ ʦʧʘʜʽʚ ʟʘ ʣʠʧʝʥʴ, ʩʝʨʧʝʥʴ. ɯ.ɺ. ʉʚʽʩʶʢ 

ʧʨʦʧʦʥʫʻ ʜʝʱʦ ʤʝʥʰʫ ʩʫʤʫ  ʦʧʘʜʽʚ  ï 30 ʤʤ ʟʘ ʤʽʩʷʮʴ ʜʦ ʧʦʯʘʪʢʫ ʩʽʚʙʠ. 

ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʧʝʨʽʦʜ (ʭ) ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʨʦʟʨʘʭʫʚʘʥʥʷ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʚ ʰʘʨʽ 0 ï 20 ʩʤ ʧʦ ʥʝʧʘʨʦʚʠʭ ʧʦʧʝʨʝʜʥʠʢʘʭ 

ʥʘ ʧʦʯʘʪʦʢ ʩʽʚʙʠ  (ʫ). ʈʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ: 

 

        ,                        (3.5) 

ʤʤSʫ  1,3°=  

 

ʜʝ ʭ ï ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ (ʤʤ) ʟʘ ʤʽʩʷʮʴ ʜʦ ʧʦʯʘʪʢʫ ʩʽʚʙʠ. 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ 

ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʧʝʨʽʦʜʫ  ʧʽʜʛʦʪʦʚʣʝʥʘ ʪʘʙʣ. 3.1. 

ʄʝʪʦʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɯ.ɺ. ʉʚʽʩʶʢʦʤ [4], ʜʘʻ ʜʦʙʨʫ ʩʧʨʘʚʜʞʫʚʘʥʽʩʪʴ 

ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʦʣʦʛʘ ʥʘ ʧʦʯʘʪʦʢ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʤʽʩʷʮʷ ʤʘʡʞʝ 

ʚʽʜʩʫʪʥʷ (ʤʝʥʰʝ 5 ʤʤ ʫ ʰʘʨʽ 0 ï 20 ʩʤ), ʪʦʙʪʦ, ʢʦʣʠ ʟʘ ʚʽʟʫʘʣʴʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ 

ˇʨʫʥʪ ʚʟʘʛʘʣʽ ʩʫʭʠʡ. 

 

 
ʈʠʩ. 3.3 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʚ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 

20 ʩʤ ʥʘ ʧʦʣʷʭ, ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʜʦ ʩʽʚʙʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʧʦ ʥʝʧʘʨʦʚʠʭ 

ʧʦʧʝʨʝʜʥʠʢʘʭ, ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʟʘ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʤʽʩʷʮʴ. 
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ʊʘʙʣʠʮʷ 3.1 ï ʆʮʽʥʢʘ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʚ ʰʘʨʽ ˇʨʫʥʪʫ ʽ ʩʭʦʜʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʷʢʽ ʚʠʧʘʣʠ ʚ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʤʽʩʷʮʴ 

ʥʘ ʧʽʜʛʦʪʦʚʣʝʥʝ ʧʽʜ ʧʦʩʽʚ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʥʝʧʘʨʦʚʝ ʧʦʣʝ  

 

ʂʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ, 

ʤʤ 

ɿʘʧʘʩʠ 

ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʚʦʣʦʛʠ ʚ ʰʘʨʽ 

ˇʨʫʥʪʫ 0-20 ʩʤ, ʤʤ 

ʆʮʽʥʢʘ ʟʘʧʘʩʽʚ 

ʚʦʣʦʛʠ, ʙʘʣʠ 

ʆʮʽʥʢʘ ʩʭʦʜʽʚ,  

ʙʘʣʠ 

10 ï 19 0 ï 5 1(ʜʫʞʝ ʧʦʛʘʥʽ) 0 (ʩʭʦʜʠ ʥʝ 

ʟôʷʚʣʷʶʪʴʩʷ) 

20 ï 30 6 ï 10 2(ʧʦʛʘʥʽ) 2(ʩʭʦʜʠ ʩʠʣʴʥʦ 

ʟʨʽʜʞʝʥʽ) 

31 ï 65 

 

11 ï 20 3(ʟʘʜʦʚʽʣʴʥʽ) 3 (ʩʭʦʜʠ ʩʣʘʙʦ 

ʟʨʽʜʞʝʥʽ) 

66 ï 90 21 ï 25 4(ʜʦʙʨʽ) 4 (ʩʭʦʜʠ ʜʦʙʨʽ) 

>90 26 ï 35 5(ʚʽʜʤʽʥʥʽ) 5 (ʩʭʦʜʠ ʚʽʜʤʽʥʥʽ) 

 

 
 

ʈʠʩ. 3.2 ï ɿʘʣʝʞʥʽʩʪʴ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ (ʤʤ) ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 20 ʩʤ ʫ 

ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʧʝʨʽʦʜ ʧʦ ʥʝʧʘʨʦʚʠʭ ʧʦʧʝʨʝʜʥʠʢʘʭ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʜʥʽʚ ʟ ʦʧʘʜʘʤʠ 5 ʤʤ ʽ ʙʽʣʴʰʝ ʟʘ ʜʚʘ ʧʝʨʝʜʧʦʩʽʚʥʽ ʤʽʩʷʮʽ ʪʘ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʫ 

ʪʦʤʫ ʞ ʰʘʨʽ ʟʘ ʤʽʩʷʮʴ ʜʦ ʧʦʯʘʪʢʫ ʩʽʚʙʠ. 
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ʈʠʩ.  3.5  ï ɿʚôʷʟʦʢ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ, ʱʦ ʚʠʧʘʣʠ  ʫ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʪʘ 

ʧʽʩʣʷʧʦʩʽʚʥʠʡ ʤʽʩʷʮʽ (ʭ) ʪʘ ʧʣʦʱʝʶ ʧʦʛʘʥʠʭ ʪʘ ʪʠʭ, ʱʦ ʥʝ 

ʟʽʡʰʣʠ ʚʦʩʝʥʠ, ʦʟʠʤʠʭ  ʧʦ ʥʝʧʘʨʦʚʠʭ ʧʦʧʝʨʝʜʥʠʢʘʭ 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʘʣʠʰʢʦʚʠʭ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʥʘ ʧʦʯʘʪʦʢ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ 

ʧʝʨʽʦʜʫ ʤʽʥʽʤʫʤ ʦʧʘʜʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʟʘʜʦʚʽʣʴʥʽ ʩʭʦʜʠ, ʤʦʞʝ ʙʫʪʠ 

ʥʠʞʯʠʡ ʥʽʞ 30 ʤʤ. ʊʦʤʫ ʨʦʟʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ  ʚʠʢʦʥʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘ 

ʩʫʤʦʶ ʦʧʘʜʽʚ (x), ʘ ʽ ʟʘ ʟʘʣʠʰʢʦʚʠʤʠ ʟʘʧʘʩʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ (W3). 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʣʝʞʥʦʩʪʽ ʉ.ʆ.  ɺʝʨʽʛʦ ʘʙʦ ʨʽʚʥʷʥʥʷ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʝ  ɯ.ɺ.ʉʚʽʩʶʢʦʤ: 

 

4,272,0015,003,3 2
3 -+-= WWʭʋ ,                       (3.6)  

   

ʘ ʪʘʢʦʞ ʨʠʩ. 3.4  

ɯ.ɺ. ʉʚʽʩʶʢʦʤ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʩʥʫʻ ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʚʝʣʠʯʠʥʦʶ 

ʧʣʦʱʽ ʧʦʛʘʥʠʭ ʧʦʩʽʚʽʚ ʘʙʦ ʪʠʭ, ʱʦ ʥʝ ʟʽʡʰʣʠ, ʟ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʟʘ 

ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʪʘ ʧʽʩʣʷ ʧʦʩʽʚʥʠʡ ʤʽʩʷʮʽ (ʨʠʩ. 3.5). 

ɺ ʥʝʩʧʨʠʷʪʣʠʚʽ ʟʘ ʟʚʦʣʦʞʝʥʥʷʤ ʧʝʨʝʜʧʦʩʽʚʥʽ ʧʝʨʽʦʜʠ ʩʽʚʙʘ  ʥʘʩʽʥʥʷ ʚ 

ʩʫʭʠʡ ˇʨʫʥʪ ʥʝ ʧʨʦʚʦʜʠʪʴʩʷ ʙʦ ʮʝ ʚʠʢʣʠʢʘʻ ʚʝʣʠʢʽ ʚʪʨʘʪʠ.  

 

 

 

 

 

 

 

 



 34 

3.4 ʈʦʟʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ ʧʦʩʽʚʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ 

 

ʅʘʡʙʽʣʴʰʽ ʧʦʩʽʚʥʽ ʧʣʦʱʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʟʦʥʘʭ 

ʥʝʩʪʽʡʢʦʛʦ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ɺ ʮʠʭ ʟʦʥʘʭ ʚʽʜʯʫʚʘʻʪʴʩʷ ʚʧʣʠʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ ʧʦʩʽʚʽʚ ʘ ʨʦʟʚʠʪʦʢ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʨʦʩʣʠʥ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʈʦʟʨʘʭʫʥʦʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʣʦʛʦʶ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʪʠʤʠ ʞ ʬʦʨʤʫʣʘʤʠ, ʱʦ ʽ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʆʜʥʘʢ ʢʦʝʬʽʮʽʻʥʪʠ ʙʽʦʣʦʛʽʯʥʦʾ ʢʨʠʚʦʾ ʜʣʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʙʫʜʫʪʴ ʟʦʚʩʽʤ 

ʽʥʰʽ, ʚʦʥʠ ʚʠʟʥʘʯʝʥʽ ʆ.ʄ. ʂʦʥʪʦʨʱʠʢʦʚʦʶ (ʪʘʙʣ. 3.2). 

 

ʊʘʙʣʠʮʷ 3.2 ï ʂʦʝʬʽʮʽʻʥʪʠ ʂ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʠ ʫ ʚʦʜʽ ʮʫʢʨʦʚʠʭ 

ʙʫʨʷʢʽʚ 

 

ɼʝʢʘʜʘ 

ʚʝʛʝʪʘʮʽʾ 

 

ʂ ɼʝʢʘʜʘ 

ʚʝʛʝʪʘʮʽʾ 

ʂ ɼʝʢʘʜʘ 

ʚʝʛʝʪʘʮʽʾ 

ʂ ɼʝʢʘʜʘ 

ʚʝʛʝʪʘʮʽʾ 

ʂ 

ʧʝʨʰʘ  0,22 ʧôʷʪʘ 0,49 ʜʝʚôʷʪʘ   0,78 ʊʨʠʥʘʜʮʷʪʘ 0,66 

ʜʨʫʛʘ 0,26 ʰʦʩʪʘ 0,65 ʜʝʩʷʪʘ 0,75 ʏʦʪʠʨʥʘʜʮʷʪʘ 0,64 

ʪʨʝʪʷ 0,31 ʩʴʦʤʘ 0,72 ʦʜʠʥʘʜʮʷʪʘ 0,72 ʧôʷʪʥʘʜʮʷʪʘ 0,61 

ʯʝʪʚʝʨʪʘ 0,39 ʚʦʩʴʤʘ 0,80 ʜʚʘʥʘʜʮʷʪʘ 0,69 ʐʽʩʪʥʘʜʮʷʪʘ 0,55 

 

 

ɺ ʦʢʨʝʤʽ ʨʦʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʨʦʟʚʠʪʦʢ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʤʦʞʝ ʧʨʠʩʢʦʨʶʚʘʪʠʩʴ ʘʙʦ ʫʧʦʚʽʣʴʥʶʚʘʪʠʩʴ, ʪʦʤʫ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʘʭ ʧʦʪʨʝʙʠ ʾʭ ʫ ʚʦʜʽ ʢʦʝʬʽʮʽʻʥʪʠ ʘʙʦ ʟʤʽʱʫʶʪʴʩʷ ʥʘ ʦʜʥʫ ʜʝʢʘʜʫ, 

ʘʙʦ ʧʦʚʪʦʨʶʶʪʴʩʷ ʜʚʽʯʽ ʟʘ ʦʜʥʫ ʡ ʪʫ ʞ ʜʝʢʘʜʫ. ʋ ʣʶʙʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ 0,49 ʧʦʚʠʥʥʦ ʧʨʠʧʘʜʘʪʠ ʥʘ ʜʝʢʘʜʫ ʧʦʯʘʪʢʫ ʨʦʩʪʫ ʢʦʨʝʥʝʧʣʦʜʫ. 

ɺʦʥʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʩʫʤʽ ʝʬʝʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ 50ʉ, ʱʦ 

ʩʪʘʥʦʚʠʪʴ 500ʉ. 

ʌʘʢʪʠʯʥʝ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʧʦʣʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟ ʪʘʙʣ. 3.3.  

ʗʢʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ 100 %, ʪʦ ʚʦʥʘ ʧʨʠʡʤʘʻʪʴʩʷ 

ʨʽʚʥʦʶ 100 % ʪʘʢ ʷʢ ʫ ʟʦʥʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʪʘ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ 

ʢʦʨʦʪʢʦʯʘʩʥʝ ʥʘʜʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ ʥʝ ʚʠʢʣʠʢʘʻ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʚʦʣʦʛʦʶ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʢʦʞʥʫ ʜʝʢʘʜʫ ʚʝʛʝʪʘʮʽʾ. 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʟʘ ʙʫʜʴ ʷʢʠʡ ʧʝʨʽʦʜ, ʪʦ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʟʘ ʢʦʞʥʫ ʜʝʢʘʜʫ 

ʧʽʜʩʫʤʦʚʫʻʪʴʩʷ ʪʘ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʢʘʜ ʫ ʧʝʨʽʦʜʽ. 

ɼʣʷ ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʽʚ ʚʨʦʞʘʾʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ 

ʟʘʚʯʘʩʥʦ ʩʝʨʝʜʥʶ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʆ.ʄ. ʂʦʥʪʦʨʱʠʢʦʚʘ ʦʪʨʠʤʘʣʘ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʟʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʾ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘ ʚʝʩʴ 
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ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ (U) ʚʽʜ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʟʘ ʧʝʨʽʦʜ ʚʽʜ ʩʽʚʙʠ ʜʦ ʤʦʤʝʥʪʫ 

ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʥʦʟʫ (U1) (ʪʘʙʣ. 3.4).  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʠʤ ʧʽʟʥʽʰʝ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʦʛʥʦʟ 

ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ, ʪʠʤ ʚʽʥ 

ʪʦʯʥʽʰʠʡ. 

 

ʊʘʙʣʠʮʷ 3.3 ï ʉʫʤʘʨʥʝ ʚʠʧʘʨʫʚʘʥʥʷ ʟʘ ʜʝʢʘʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʯʘʪʢʦʚʠʭ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʫ ʰʘʨʽ ˇʨʫʥʪʫ 0 ï 100 ʩʤ, ʦʧʘʜʽʚ 

ʟʘ ʜʝʢʘʜʫ ʪʘ ʩʝʨʝʜʥʴʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

 

ʉʝʨʝʜʥʷ 

ʜʝʢʘʜʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, Üʉ 

ɿʘʧʘʩʠ ʚʦʣʦʛʠ ʚ ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʟʘ ʧʦʧʝʨʝʜʥʶ 

ʜʝʢʘʜʫ ʧʣʶʩ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʧʦʪʦʯʥʫ ʜʝʢʘʜʫ, ʤʤ 

100 110 120 130 140 150 160 170 180 190 200 

ʇʝʨʽʦʜ ʚʽʜ ʧʦʩʽʚʫ ʜʦ ʧʦʯʘʪʢʫ ʨʦʩʪʫ ʢʦʨʝʥʝʧʣʦʜʫ 

5 5 6 7 8 9 11 13 14 15 16 18 

6 5 7 8 9 10 12 14 15 16 18 20 

7 6 7 9 10 12 13 15 16 17 19 21 

8 6 8 10 11 13 15 16 18 19 21 23 

9 7 9 11 12 14 16 17 19 21 23 24 

10 8 10 12 13 15 17 19 21 22 24 26 

11 8 10 13 15 16 18 20 22 23 26 28 

12 9 11 14 16 18 20 22 23 24 27 30 

13 9 12 15 17 19 21 23 25 26 28 32 

14 10 13 16 18 20 22 24 26 27 30 33 

15 11 14 17 19 21 23 25 27 29 32 35 

16 11 15 18 20 22 24 27 28 30 34 37 

17 12 15 19 21 23 26 28 30 32 35 38 

18 13 17 20 22 24 27 30 32 34 37 40 

19 14 18 21 23 25 28 31 33 35 38 42 

20 15 19 22 24 27 29 32 35 36 40 44 

21 16 20 23 25 28 31 34 36 38 42 46 

22 17 21 24 27 29 32 35 37 39 44 47 

23 18 22 25 28 30 34 36 39 41 46 49 

24 19 23 26 29 32 35 37 40 43 47 51 

25 20 24 27 30 33 36 39 42 45 49 53 

26 21 25 28 31 34 37 40 43 46 51 55 

27 22 26 29 32 36 38 42 45 48 53 57 

28 23 27 30 33 37 40 44 47 50 54 58 

29 24 28 31 35 39 42 45 48 52 56 60 

30 25 29 32 36 40 43 47 50 53 58 62 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.3 

 

ʉʝʨʝʜʥʷ 

ʜʝʢʘʜʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ, Üʉ 

ɿʘʧʘʩʠ ʚʦʣʦʛʠ ʚ ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʟʘ ʧʦʧʝʨʝʜʥʶ 

ʜʝʢʘʜʫ ʧʣʶʩ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʧʦʪʦʯʥʫ ʜʝʢʘʜʫ, ʤʤ 

40 50 60 70 80 90 100 110 120 130 140 

ʇʝʨʽʦʜ ʧʽʩʣʷ  ʧʦʯʘʪʢʫ ʨʦʩʪʫ ʢʦʨʝʥʝʧʣʦʜʫ 

5 5 6 7 8 9 10 10 11 11 12 13 

6 6 7 8 9 10 11 11 12 12 13 14 

7 7 8 9 10 11 12 12 13 14 15 15 

8 7 9 10 11 12 13 14 14 15 16 17 

9 8 10 11 12 13 14 15 15 16 17 18 

10 9 10 12 13 14 15 16 17 17 19 20 

11 10 11 13 14 15 16 17 18 19 20 21 

12 10 12 14 15 16 17 19 20 21 22 23 

13 11 13 15 17 18 19 20 21 22 23 24 

14 12 14 17 18 19 20 21 22 23 24 25 

15 13 15 18 19 20 21 22 23 24 26 27 

16 14 16 19 20 21 22 23 25 26 27 28 

17 14 17 20 21 22 24 25 26 27 29 30 

18 15 18 21 22 24 25 26 27 29 30 31 

19 16 19 22 23 25 26 27 29 30 32 33 

20 17 20 23 25 26 28 29 30 32 33 34 

21 18 21 24 26 27 29 31 32 33 35 36 

22 19 22 25 27 28 30 32 33 34 36 37 

23 20 23 26 28 30 32 33 34 35 37 39 

24 21 24 28 30 31 33 34 36 37 39 40 

25 22 25 29 31 32 34 36 37 38 40 42 

26 23 26 30 32 34 36 37 38 40 41 43 

27 24 28 31 33 35 37 39 40 41 43 44 

28 25 29 32 34 36 38 40 41 42 44 46 

29 26 30 33 35 37 39 41 42 43 45 48 

30 27 31 34 36 39 40 42 43 44 47 49 
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