
 ȲȝȳȝȷȸȫȶȷȸȨȴ ȴȷȨȝȸȮ ȝ ȳȦȹȰȮ ȹȰȶȦȞȳȮ 
ȸȦȨȶȝȯȷɂȰȮȯ ȪȫȶȬȦȨȳȮȯ ȦȩȶȴȸȫȻȳȴȱȴȩȝȽȳȮȯ 

ȹȳȝȨȫȶȷȮȸȫȸ ȝȲȫȳȝ ȪȲȮȸȶȦ Ȳȴȸȴȶȳȴȩȴ 
ȲɋɛɆɓɫɐɔ-ɘɋɛɓɔɑɔɉɫɝɓɎɏ ɚɆɐəɑɢɘɋɘ 

 

 

 

 

ʃʙʭʞʝʩʙ òʅʙʱʡʦʧʛʡʣʧʩʡʪʫʙʦʦʸ  
ʛ ʠʞʥʤʞʩʧʚʪʫʛʾó 

 

 

 

 

ʂʆʄʇʃɽʂʊʋɺɸʅʅʗ ʊʗɻʆɺʆ-ʇʈʀɺɯɼʅʀʍ  

ˆʈʋʅʊʆʆɹʈʆɹʅʀʍ ɸɻʈɽɻɸʊɯɺ ɺ ʉʂʃɸɼɯ 

ɽʅɽʈɻʆʅɸʉʀʏɽʅʀʍ ʊʈɸʂʊʆʈɯɺ 

 
ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ  

ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ˉ6 

 

ʟ ʜʠʩʮʠʧʣʽʥʠ çɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ ʚ ɸʇʂ ʄɺʈè 
 

ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ çʄʘʛʽʩʪʨè 

ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 208 çɸʛʨʦʽʥʞʝʥʝʨʽʷè 

(ʥʘ ʦʩʥʦʚʽ ʙʘʢʘʣʘʚʨʘ) 

 

 

 

 

  

 

 

 

 

ʄʝʣʽʪʦʧʦʣʴ, 2019 
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ʋɼʂ 631.5 

 

 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ ʚ ɸʇʂ ʄɺʈ. ʂʦʤʧʣʝʢʪʫʚʘʥʥʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ 

ʛʨʫʥʪʦʦʙʨʦʙʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚ ʩʢʣʘʜʽ ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʭ ʪʨʘʢʪʦʨʽʚ. ʄʝʪʦʜʠʯʥʽ 

ʚʢʘʟʽʚʢʠ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ˉ6 ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʩʪʫʧʝʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

çʄʘʛʽʩʪʨè ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 208 çɸʛʨʦʽʥʞʝʥʝʨʽʷè (ʥʘ ʦʩʥʦʚʽ ʙʘʢʘʣʘʚʨʘ). ï 

ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2019. ï 24 ʩ. 

 

 

 

ʈʦʟʨʦʙʥʠʢʠ: ʢ.ʪ.ʥ, ʜʦʮʝʥʪ ʂʫʚʘʯʦʚ ɺʦʣʦʜʠʤʠʨ ʇʝʪʨʦʚʠʯ, 

 

 

 

ʈʝʮʝʥʟʝʥʪ: ʢ.ʪ.ʥ. ʄʽʪʢʦʚ ɺʘʩʠʣʴ ɹʦʨʠʩʦʚʠʯ 

 

 

 

ʈʦʟʛʣʷʥʫʪʦ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʘʬʝʜʨʠ ʄɺɿ, 

ʧʨʦʪʦʢʦʣ ˉ 4 ʚ̔ ʜ 11.11.2019 ʨ. 

 

 

ɿʘʪʚʝʨʜʞʝʥʦ ʤʝʪʦʜʠʯʥʦʶ ʢʦʤʽʩʽʻʶ ʤʝʭʘʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʫ,  ʧʨʦʪʦʢʦʣ ˉ  3   ʚʽʜ  28.11.2019 ʨ. 

 

 

 

 

 

 

 

 

 

 

 

É ʊɼɸʊʋ, 2019 
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ʂʆʄʇʃɽʂʊʋɺɸʅʅʗ ʊʗɻʆɺʆ-ʇʈʀɺɯɼʅʀʍ  

ɻʈʋʅʊʆʆɹʈʆɹʅʀʍ ɸɻʈɽɻɸʊɯɺ ɺ ʉʂʃɸɼɯ  

ɽʅɽʈɻʆʅɸʉʀʏɽʅʀʍ ʊʈɸʂʊʆʈɯɺ 

 

ʄɽʊɸ ʈʆɹʆʊʀ  
ʆʟʥʘʡʦʤʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʽʟ ʤʝʪʦʜʠʢʦʶ ʪʘ ʥʘʙʫʪʪʷ ʥʠʤʠ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ 

ʘʛʨʝʛʘʪʽʚ (ʄʊɸ) ʫ ʩʢʣʘʜʽ ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʭ ʪʨʘʢʪʦʨʽʚ. 

 

1 ɺʂɸɿɯɺʂʀ ɿ ʉɸʄʆʇɯɼɻʆʊʆɺʂʀ ɼʆ ʈʆɹʆʊʀ 

1.1 ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ɺʠʚʯʠʪʠ: 

- ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʪʷʛʦʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ ʧʨʠ ʚʽʜʙʦʨʽ ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʚʘʣ ʚʽʜʙʦʨʫ 

ʧʦʪʫʞʥʦʩʪʽ (ɺɺʇ) [1-6]; 

- ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʄʊɸ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʷʛʦʚʠʭ ʽ ʪʷʛʦʚʦ-ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʙʽʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ [1-5]. 

ʆʟʥʘʡʦʤʠʪʠʩʷ: 

- ʟ ʤʝʪʦʜʦʣʦʛʽʻʶ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʄʊɸ ʫ ʩʢʣʘʜʽ 

ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʭ ʪʨʘʢʪʦʨʽʚ (ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ). 

ʉʢʣʘʩʪʠ ʟʚʽʪ ʧʦ ʨʦʙʦʪʽ: (ʨʦʟʜʽʣ 4 ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ). 

ʈʦʙʦʪʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʬʦʨʤʣʝʥʘ ʦʢʨʝʤʠʤ ʟʚʽʪʦʤ ʥʘ ʘʨʢʫʰʘʭ  ʬʦʨʤʘʪʫ ɸ4 

ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ  ɼʉʊ 2.105-95 ɭʉʂɼ. 

 

1.2 ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʽʜʛʦʪʦʚʢʠ 

1) ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʭ 

ʤʦʙʽʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʪʷʛʦʚʦ-ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʚ ʩʢʣʘʜʽ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ. 

2) ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ. 

ɽʪʘʧʠ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʘʛʨʝʛʘʪʫ ʪʘ ʡʦʛʦ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ. 

3) ɿʘʛʘʣʴʥʠʡ ʽ ʪʷʛʦʚʠʡ ʂʂɼ ʪʨʘʢʪʦʨʘ, ʾʭ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʟʦʥʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘ ʪʷʛʦʚʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ. ʇʨʠʯʠʥʠ ʟʥʠʞʝʥʥʷ ʂʂɼ 

ʧʨʠ ʤʘʣʠʭ ʪʷʛʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʠʣʠ ʪʷʛʠ ʥʘ ʛʘʢʫ 

ʪʨʘʢʪʦʨʘ. 

4) ʈʘʮʽʦʥʘʣʴʥʠʡ ʰʚʠʜʢʽʩʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʢʩʠʤʫʤʫ ʪʷʛʦʚʦʛʦ ʂʂɼ ʽ ʜʦʧʫʩʪʠʤʦʤʫ ʨʽʚʥʶ ʙʫʢʩʫʚʘʥʥʶ ʨʫʰʽʾʚ?  

5) ʇʦʪʝʥʮʽʡʥʘ ʪʷʛʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʢʪʦʨʘ, ʟʦʥʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ 

ʨʦʙʦʪʠ ʪʨʘʢʪʦʨʘ. 
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1.3 ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʣʽʪʝʨʘʪʫʨʘ 

1. ʂʫʪʴʢʦʚ ɻ.ʄ. ʊʨʘʢʪʦʨʳ ʠ ʘʚʪʦʤʦʙʠʣʠ: ʪʝʦʨʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ: ʋʯʝʙʥʠʢ / ɻ.ʄ. ʂʫʪʴʢʦʚ - 2-e ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. - ʄ.: ʅʀʎ 

ʀʅʌʈɸ-ʄ, 2014 - 506ʩ. 

2. ʏʫʜʘʢʦʚ  ɼ.ɸ.  ʆʩʥʦʚʳ  ʪʝʦʨʠʠ  ʠ  ʨʘʩʯʝʪʘ  ʪʨʘʢʪʦʨʘ  ʠ  ʘʚʪʦʤʦʙʠʣʷ / 

ɼ.ɸ.ʏʫʜʘʢʦʚ. ï ʄ.: ʂʦʣʦʩ, 1972. - 384 ʩ. 

3. ʐʝʚʯʝʥʢʦ ɯ.ʆ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ 

ʪ̫ʛʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ ʧʨʠ ʚʽʜʙʦʨʽ ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ɺɺʇ // ɯ.ʆ. 

ʐʝʚʯʝʥʢʦ, ʆ.ʄ. ʇʽʧʯʝʥʢʦ // ɺʽʩʥʠʢ ʍʅʊʋʉɻ. ï 2012. ï ˉ 124.2-10. ï ʉ.52-60. 

4.  ʊʨʘʢʪʦʨʳ.  ʊʝʦʨʠʷ:  ʫʯʝʙʥʠʢ  ʜʣʷ  ʩʪʫʜʝʥʪʦʚ  ʚʫʟʦʚ  ʧʦ  ʩʧʝʮ. 

çɸʚʪʦʤʦʙʠʣʠ  ʠ ʪʨʘʢʪʦʨʳè / ɺ.ɺ. ɻʫʩʴʢʦʚ, ʅ.ʅ. ɺʝʣʝʚ, ʖ.ɽ. ɸʪʘʤʘʥʦʚ. ï ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1988. ï 376 ʩ. 

5. ʉʘʤʩʦʥʦʚ  ɺ.ɸ. ʈʘʩʯʸʪ  ʪʷʛʦʚʦʡ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʪʨʘʢʪʦʨʘ / ɺ.ɸ. 

ʉʘʤʩʦʥʦʚ // ʊʨʘʢʪʦʨʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳ.ï2001.ï̄ 5.ï ʉ 27ï28. 

6. ʂʳʯʝʚ ɺ.ʅ. ɺʟʘʠʤʦʩʚʷʟʴ  ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ,  ʪʷʛʦʚʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ  ʠ  

ʚʝʩʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ  ʪʨʘʢʪʦʨʘ /  ɺ.ʅ. ʂʳʯʝʚ,  ɽ.ʀ. ɹʝʨʜʦʚ //  ʊʨʘʢʪʦʨʳ  ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳ. ï 2004. ï ˉ9. ï ʉ 25-27. 

 

2 ɺʂɸɿɯɺʂʀ ɼʆ ɺʀʂʆʅɸʅʅʗ ʈʆɹʆʊʀ 

2.1 ʇʨʦʛʨʘʤʘ ʨʦʙʦʪʠ 

2.1.1 ɺʠʢʦʥʫʶʯʠ ʨʦʙʦʪʫ, ʩʪʫʜʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʥʘʚʯʠʪʠʩʷ: 

 - ʤʝʪʦʜʦʣʦʛʽʾ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʄʊɸ ʫ ʩʢʣʘʜʽ 

ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʭ ʪʨʘʢʪʦʨʽʚ. 

2.1.2 ɿʜʽʡʩʥʠʪʠ: 

- ʧʽʜʙʽʨ ʤʘʰʠʥʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʨʦʙʦʪʠ ʚ ʘʛʨʝʛʘʪʽ ʽʟ 

ʟʘʜʘʥʠʤ ʪʨʘʢʪʦʨʦʤ (ʟʘʚʜʘʥʥʷ 1); 

- ʧʽʜʙʽʨ ʪʨʘʢʪʦʨʘ ʜʦ ʚʽʜʦʤʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʟʘʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ (ʟʘʚʜʘʥʥʷ 2); 

- ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʚʽʜʦʤʦʛʦ ʘʛʨʝʛʘʪʫ ʚ ʟʘʜʘʥʠʭ 

ʫʤʦʚʘʭ (ʟʘʚʜʘʥʥʷ 3). 

ʉʢʣʘʩʪʠ ʟʚʽʪ ʪʘ ʟʘʭʠʩʪʠʪʠ ʨʦʙʦʪʫ. 

 

2.2 ʆʩʥʘʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ  

1. ʈʦʙʦʯʠʡ ʟʦʰʠʪ. 

2. ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. 

3. ʆʙʯʠʩʣʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ. 

4. ɯʥʩʪʨʫʢʮʽʷ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ (ʚʽʜʧʦʚʽʜʥʦ ʟ ɼʅɸʆʇ 0.00-4.25-98). 
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3 ʄɽʊʆɼʀʂɸ  ɺʀʂʆʅɸʅʅʗ ʈʆɹʆʊʀ  

 

ʂʦʤʧʣʝʢʪʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʤʘʻ ʥʘ ʤʝʪʽ ʚʠʙʽʨ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʘʛʨʝʛʘʪʫ (ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʩʦʙʫ ʪʘ ʘʛʨʝʛʘʪʫʻʤʠʭ ʟ ʥʠʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ 

ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ ʚʠʢʦʥʫʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ, ʤʘʢʩʠʤʘʣʴʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʤʽʥʽʤʘʣʴʥ ̔ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʪʦʙʪʦ ʤʽʥʽʤʫʤ ʝʥʝʨʛʦʚʠʪʨʘʪ) ʪʘ 

ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʡʦʛʦ ʨʦʙʦʪʠ. ɺʢʘʟʘʥʘ ʤʝʪʘ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʚ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʪʷʛʦʚʠʡ (ʘʙʦ ʧʦʚʥʠʡ) ʂʂɼ ʪʨʘʢʪʦʨʘ, ʱʦ ʧʨʘʮʶʻ ʚ ʩʢʣʘʜʽ 

ʘʛʨʝʛʘʪʫ, ʙʫʜʝ ʙʣʠʟʴʢʠʡ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ.  

ɺʠʢʦʥʘʥʥʷ ʚʩʽʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʤʦʛ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʄʊɸ, ʷʢ ʥʘ ʩʪʘʜʽʾ ʾʭ ʬʦʨʤʫʚʘʥʥʷ, ʪʘʢ ʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ 

ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʘʛʨʝʛʘʪʫ :̒ ʪʷʛʦʚʠʡ ʂʂɼ ʪʨʘʢʪʦʨʘ; ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʘʛʨʝʛʘʪʫ; ʧʠʪʦʤ̔ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ; ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ 

ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ. 

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʘʛʨʝʛʘʪʫ, ʻ ʡʦʛʦ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʡ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʚʢʘʟʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʟʘʚʜʘʥʥʷ  ̔ʤʘʻ ʢʽʣʴʢʘ ʥʘʧʨʷʤʢʽʚ. 

 

3.1 ʇʽʜʙʨ̔ ʤʘʰʠʥʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʨʦʙʦʪʠ ʚ ʘʛʨʝʛʘʪʽ 

ʟ̔ ʟʘʜʘʥʠʤ ʪʨʘʢʪʦʨʦʤ. (ʇʝʨʰʠʡ ʥʘʧʨʷʤʦʢ)  

ɿʘʚʜʘʥʥʷ 1. ɼʣʷ ʚʽʜʦʤʦʛʦ ʪʨʘʢʪʦʨʘ ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʙʨʘʪʠ ʤʘʰʠʥʫ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʨʦʙʦʪʠ (ʦʨʘʥʢʠ, ʛʣʠʙʦʢʦʛʦ 

ʨʦʟʧʫʰʫʚʘʥʥʷ, ʜʠʩʢʫʚʘʥʥʷ, ʢʫʣʴʪʠʚʘʮʽʾ, ʧʦʩʽʚʫ, ʤʽʞʨʜ̫ʥʦʾ ʦʙʨʦʙʢʠ ʧʦʩʽʚʽʚ ʽ 

ʪ.ʧ.). 

 ɼʣʷ ʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʥʘʩʪʫʧʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ:  

- ʪʝʭʥʽʯʥʦ ʾʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʢʪʦʨʘ; 

- ʫʤʦʚ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʛʨʦʬʦʥʘ ʪʦʱʦ);  

- ʘʛʨʦʪʝʭʥʽʯʥʦ-ʜʦʧʫʩʪʠʤʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʘʛʨʝʛʘʪʫ 

(ʢʤ/ʛʦʜ);  

- ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦ ʾʤʘʰʠʥʠ kʤ 

(ʢʅ/ʤ); 

- ʧʠʪʦʤʦʾ ʚʘʛʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 1 ʤ ʾʾ  

ʰʠʨʠʥʠ ʟʘʭʚʘʪʘ qʤ (ʢʅ/ʤ);  

- ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ ɛ, ʦʧʦʨʫ 

ʢʦʯʝʥʥʶ ʪʨʘʢʪʦʨʘ f ʽ ʤʘʰʠʥʠ fʤ;  

- ʜʣʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʤʘʰʠʥ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʝʣʠʯʠʥʫ ʧʦʪʫʞʥʦʩʪ̔, ʷʢʘ 

ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʘʣ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ.  
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 ɸʣʛʦʨʠʪʤ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʝʨʰʦʛʦ ʥʘʧʨʷʤʢʫ.  

 ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʜʘʶʪʴ ʪʷʛʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʨʘʢʪʦʨʘ ʚ ʜʽʘʧʘʟʦʥʽ 

ʘʛʨʦʪʝʭʥʽʯʥʦ-ʜʦʧʫʩʪʠʤʠʭ ʰʚʠʜʢʦʩʪʝʡ (VminéVmax) ʜʣʷ ʟʘʜʘʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ. 

ʇʨʠ ʮʴʦʤʫ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜ

ʢN  ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, 

ʷʢʫ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʘʛʨʝʛʘʪʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʤʝʞʘʭ ʘʛʨʦʪʝʭʥʽʯʥʦ-ʜʦʧʫʩʪʠʤʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ: 

 
3,6

fGV
NN min

ʤ

ʥ

ʝ

ʜ

minʢ -ö
÷

õ
æ
ç

å
-=

100
1
d

h ,  (1) 

 
3,6

fGV
NN max

ʤ

ʥ

ʝ

ʜ

maxʢ -ö
÷

õ
æ
ç

å
-=

100
1
d

h ,  (2) 

ʜʝ ʥʝN ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʢɺʪ; 

G ï ʚʘʛʘ ʪʨʘʢʪʦʨʘ, ʢʅ; 

ɖʤ ï ʤʝʭʘʥʽʯʥʠʡ ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ ʪʨʘʢʪʦʨʘ (ʜʣʷ ʢʦʣʽʩʥʠʭ ʪʨʘʢʪʦʨʽʚ 

ɖʤ=0,91...0,92; ʜʣʷ ʛʫʩʝʥʠʯʥʠʭ ɖʤ=0,86...0,88); 

f ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʪʨʘʢʪʦʨʘ;  

ŭ ï ʙʫʢʩʫʚʘʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ, %. 

ɼʽʘʧʘʟʦʥ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪ̔ m
ʢʨN , ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʟʯʽʧʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʪʨʘʢʪʦʨʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ ʥʘ ʙʫʢʩʫʚʘʥʥʷ ʽ ʢʦʯʝʥʥʷ ʚ ʤʝʞʘʭ ʘʛʨʦʪʝʭʥʽʯʥʦ-

ʜʦʧʫʩʪʠʤʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ 

 
( )

100

d
h

lmm
ʤ

ʥ

e
min

minʢʨ N
3,6

f-GV
N -= ,  (3) 

 
( )

100

d
h

lmm
ʤ

ʥ

e
max

maxʢʨ N
3,6

f-GV
N -= ,  (4) 

ʜʝ ɚ ï ʯʘʩʪʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʘʛʠ ʪʨʘʢʪʦʨʘ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʨʫʰʽʡ, (ʜʣʷ 

ʢʦʣʽʩʥʠʭ ʪʨʘʢʪʦʨʽʚ 4ʂ4 ʽ ʜʣʷ ʛʫʩʝʥʠʯʥʠʭ ʪʨʘʢʪʦʨʽʚ ɚ =1);  

ɛ ï ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ.  

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʪʨʘʢʪʦʨʘ max
ʢʨN

V  ʧʨʠ ʷʢʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ 

ʪʷʛʦʚʘ ʧʦʪʫʞʥʽʩʪʴ: 

 max 3,6
ʢʨ

ʥ
e ʤ

N

N
V

G

h

lm
= .  (5) 

ɼʘʣʽ ʤʦʞʣʠʚʽ ʪʨʠ ʚʘʨʽʘʥʪʠ.  

ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ. ʈʦʟʨʘʭʫʥʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʚʭʦʜʠʪʴ ʫ ʜʦʧʫʩʪʠʤʠʡ 

ʜʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ, ʪʦʙʪʦ Vmin> max
ʢʨN

V ÒVmax.  

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʧʪʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ Vopt  ʜʦʨʽʚʥʶʻ max
ʢʨN

V , ʘ ʰʠʨʠʥʘ 

ʟʘʭʚʘʪʫ ʘʛʨʝʛʘʪʫ ɺʦʧʪ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʷʛʦʚʦʾ 

ʧʦʪʫʞʥʦʩʪʽ max

ʢʨN  (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜ

ʢN  ʜʚʠʛʫʥʘ ʽ ʪʷʛʦʚʦʾ 

ʧʦʪʫʞʥʦʩʪʽ m
ʢʨN  ʪʨʘʢʪʦʨʘ ʚ ʨʦʙʦʯʦʤʫ  ʜʽʘʧʘʟʦʥʽ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ 

 

ʆʧʪʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ɺʦʧʪ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʘʛʨʝʛʘʪʽʚ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

 
ɺɺʇ

ʧʠʪʧʠʪ

max

ʢʨ

opt
NN

N
B

+
= ,  (6) 

ʜʝ  max

ʢʨN  - ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʪʷʛʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʪʨʘʢʪʦʨʘ, ʱʦ 

ʜʦʨʽʚʥʶʚʘʪʠʤʝ: 

 öö
÷

õ
ææ
ç

å
--=
lm

d
h

f
NN ʤ

ʥ

ʝ

max

ʢʨ
100

1 ,  (7) 

ɺɺʇ

ʧʠʪN  ï ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʘʛʨʝʛʘʪʫ, ʢɺʪ/ʤ;  

ʧʠʪN  ï ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʦʛʦ 

ʘʛʨʝʛʘʪʫ, ʢɺʪ/ʤ: 

 
63,

fqV
N

ʤʤN

ʧʠʪ

max
ʢʨ

= ,  (8) 

ʜʝ  fʤ ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʧʦ 

ʧʦʣʶ; 

qʤ ï ʧʠʪʦʤʘ ʚʘʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 1 ʤ ʾʾ  

ʰʠʨʠʥʠ ʟʘʭʚʘʪʘ, ʢʅ/ʤ. 

ɿʘ ʦʪʨʠʤʘʥʦʶ ʚʝʣʠʯʠʥʦʶ ɺopt ʦʙʠʨʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʘ ʤʘʰʠʥʘ (ʘʙʦ ʛʨʫʧʘ 

ʤʘʰʠʥ), ʫ ʷʢʦʾ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ɺʘʛ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʘ (ʘʣʝ ʥʝ ʙʽʣʴʰʘ) ʟʘ 

ʦʧʪʠʤʘʣʴʥʫ, ʪʦʙʪʦ 

 ɺʘʛ Ò ɺopt .  (9) 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʤʘʰʠʥʠ (ʤʘʰʠʥ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ Nʘʛ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ 

ʜʣʷ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʚ ʘʛʨʦʪʝʭʥʽʯʥʦ ʜʦʧʫʩʪʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ 
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(VminéVmax). ɼʣʷ ʨʦʙʦʪʠ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʷʛʦʚʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ɺɺʇ ʪʨʘʢʪʦʨʘ, ʪʦʙʪʦ 

 ɺɺʇ
minaʛmin

ʘʛ N
3,6

VR
N += ,  (10) 

 ɺɺʇ
maxaʛmax

ʘʛ N
3,6

VR
N += .  (11) 

ʜʝ 
ɺɺʇN  ï ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʢʦʥʢʨʝʪʥʦʛʦ (ʦʙʨʘʥʦʛʦ) ʘʛʨʝʛʘʪʫ, ʢɺʪ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ: 

 ʘʛ

ɺɺʇ

ʧʠʪɺɺʇ ɺNN Ö= ,  (12) 

Rʘʛ - ʪʷʛʦʚʠʡ ʦʧʽʨ ʦʙʨʘʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʢʅ.  

ɼʣʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʘʛʨʝʛʘʪʫ ʪʷʛʦʚʠʡ 

ʦʧʽʨ Rʘʛ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʦʜʥʽʻʶ ʽʟ ʨʽʚʥʷʥʴ: 

 ʤʘʛʘʛ kɺR = ,  (13) 

 ʤʤʘʛ fGR = ,  (14) 

ʜʝ kʤ - ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, 

ʢʅ/ʤ; 

Gʤ ï ʚʘʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʢʅ. 

ʈʘʮʽʦʥʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʦʙʨʘʥʦʛʦ ʘʛʨʝʛʘʪʫ Vʨʘʮ ʙʫʜʝ ʪʘʢʘ, ʷʢʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʨʘʢʪʦʨʘ, ʪʦʙʪʦ 

 max
ʢʨNʨʘʮ VV ­ .  (15) 

ɻʨʘʬʦʘʥʘʣʽʪʠʯʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʨʝʜʩʪʘʚʠʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʨʠʩ. 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʢʣʘʜ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʚ ʩʢʣʘʜʽ ʪʨʘʢʪʦʨʘ New Holland (ʊ-7030) ʟ ʙʦʨʦʥʦʶ ɹɼʊ-7 ʚ 

ʧʝʚʥʠʭ ʫʤʦʚʘʭ 

 

ɿʯʝʧʣʝʥʥʷ 
ʥʝʜʦʩʪʘʪʥʻ 

ɿʯʝʧʣʝʥʥʷ 
ʜʦʩʪʘʪʥʻ 

V, ʢʤ/ʛʦʜ 

N,  

ʢɺʪ 
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ɺ ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ Vʨʘʮ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʫʤʦʚʦ  ʁNʘʛ= Nʢ
ʜ
 ʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

 
GfR

NN

,V
ʘʛ

ɺɺʇʤ

ʥ

ʝ

ʨʘʮ
+

-ö
÷

õ
æ
ç

å
-

=
100

1

63

d
h

.  (16) 

ʇʨʠ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʟʯʝʧʣʝʥʥʽ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ Vʨʘʮ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʫʤʦʚʦ  ʁNʘʛ= Nʢʨ
Õ
 ʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

 
( ) ʘʛ

ɺɺʇʤ

ʥ

ʝ

ʨʘʮ
Rf-G

NN

,V
-

+

=
lm

d
h

10063 .  (17) 

ʊʷʛʦʚʠʡ ɖʪ ʪʘ ʧʦʚʥʠʡ ɖ ʂʂɼ ʪʨʘʢʪʦʨʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤʠ: 

 
ʥ

ʝ

ɺɺʇʘʛ
ʪ

N

NN -
=h ,  (18) 

 
ʥ

ʝ

ʘʛ

N

N
=h .  (19) 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ ɖʟ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ:  

ʥ

ʝ

ʝ
ʟ

N

N
=h  

ʜʝ Nʝ - ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢɺʪ. ɺʢʘʟʘʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʩʣʷ ʚʠʙʦʨʫ ʢʦʥʢʨʝʪʥʦʛʦ ʘʛʨʝʛʘʪʫ ʽ ʨʦʟʨʘʭʫʥʢʫ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ Vʨʘʮ ʡʦʛʦ ʨʫʭʫ ʟ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ ʟʘ 

ʨʽʚʥʷʥʥʷʤ:  

 ( )
ʤ

ɺɺʇ
ʘʛ

ʤ

ʨʘʮ

ʝ

N
RGf

3,6

V
N

h

d

h
+ö
÷

õ
æ
ç

å
++=

100
1 .  (20) 

ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ. ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʦʚʘ ʰʚʠʜʢʽʩʪʴ max
ʢʨN

V  ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʜʦʧʫʩʪʠʤʦʛʦ ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ ʫ ʟʦʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ 

ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ, ʪʦʙʪʦ (VminéVmax)> max
ʢʨN

V , ʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ 

ʪʷʛʦʚʘ ʧʦʪʫʞʥʽʩʪʴ max ʜ

ʢʨN  ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦ ʘʛʨʦʪʝʭʥʽʯʥʦ ʜʦʧʫʩʪʠʤʦʾ 

ʰʚʠʜʢʦʩʪʽ Vmin (ʨʠʩ. 3) ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

 
3,6

fGV
NN min

ʤ

ʥ

ʝ

ʜmax

ʢ -ö
÷

õ
æ
ç

å
-=

100
1
d

h .   (21) 

ʆʧʪʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ɺʦʧʪ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

 
ɺɺʇ

ʧʠʪʧʠʪ

ʜmax

ʢ
opt

NN

N
B

+
= ,  (22) 

ʜʝ  ɺɺʇʧʠʪN  ï ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʘʛʨʝʛʘʪʫ, ʢɺʪ/ʤ;  

ʧʠʪN  ï ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʦʛʦ 

ʘʛʨʝʛʘʪʫ, ʢɺʪ/ʤ: 
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63,

fqV
N ʤʤmin
ʧʠʪ= ,  (23) 

ʜʝ  fʤ ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʧʦ 

ʧʦʣʶ; 

qʤ ï ʧʠʪʦʤʘ ʚʘʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 1 ʤ ʾʾ  

ʰʠʨʠʥʠ ʟʘʭʚʘʪʘ, ʢʅ/ʤ. 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ Nʢʨ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ V ʚ 

ʟʦʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ 

 

ɿʘ ʦʪʨʠʤʘʥʦʶ ʚʝʣʠʯʠʥʦʶ ɺopt ʦʙʠʨʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʘ ʤʘʰʠʥʘ (ʘʙʦ ʛʨʫʧʘ 

ʤʘʰʠʥ), ʫ ʷʢʦʾ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ɺʘʛ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʘ (ʘʣʝ ʥʝ ʙʽʣʴʰʘ) ʟʘ 

ʦʧʪʠʤʘʣʴʥʫ, ʪʦʙʪʦ 

 ɺʘʛ Ò ɺopt .  (24) 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʤʘʰʠʥʠ (ʤʘʰʠʥ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ Nʘʛ, ʷʢʘ 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦ ʘʛʨʦʪʝʭʥʽʯʥʦ ʜʦʧʫʩʪʠʤʦʾ 

ʰʚʠʜʢʦʩʪʽ Vmin. ɼʣʷ ʨʦʙʦʪʠ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ɺɺʇ ʪʨʘʢʪʦʨʘ, ʪʦʙʪʦ 

 ɺɺʇ
minaʛmin

ʘʛ N
3,6

VR
N += ,  (25) 

ʜʝ ɺɺʇN  ï ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʢʦʥʢʨʝʪʥʦʛʦ (ʦʙʨʘʥʦʛʦ) ʘʛʨʝʛʘʪʫ, ʢɺʪ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ: 

 ʘʛ

ɺɺʇ

ʧʠʪɺɺʇ ɺNN Ö= , (26) 

Rʘʛ - ʪʷʛʦʚʠʡ ʦʧʽʨ ʦʙʨʘʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʢʅ.  

ɼʣʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʘʛʨʝʛʘʪʫ ʪʷʛʦʚʠʡ 

ʦʧʽʨ Rʘʛ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʦʜʥʽʻʶ ʽʟ ʨʽʚʥʷʥʴ: 

 ʤʘʛʘʛ kɺR = ,  (27) 

 ʤʤʘʛ fGR = ,  (28) 

ʜʝ kʤ - ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, 

ʢʅ/ʤ; 
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Gʤ ï ʚʘʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʢʅ. 

ʊʷʛʦʚʠʡ ɖʪ ʪʘ ʧʦʚʥʠʡ ɖ ʂʂɼ ʪʨʘʢʪʦʨʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤʠ: 

 
ʥ

ʝ

ɺɺʇʘʛ
ʪ

N

NN -
=h ,  (29) 

 
ʥ

ʝ

ʘʛ

N

N
=h .  (30) 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ ɖʟ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ:  

 
ʥ

ʝ

ʝ
ʟ

N

N
=h ,  (31) 

ʜʝ Nʝ - ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢɺʪ. ɺʢʘʟʘʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʩʣʷ ʚʠʙʦʨʫ ʢʦʥʢʨʝʪʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʘ ʨʽʚʥʷʥʥʷʤ:  

 ( )
ʤ

ɺɺʇ
ʘʛ

ʤ

min
ʝ

N
RGf

3,6

V
N

h

d

h
+ö
÷

õ
æ
ç

å
++=

100
1 .  (32) 

ʊʨʝʪʽʡ ʚʘʨʽʘʥʪ. ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʦʚʘ ʰʚʠʜʢʽʩʪʴ max
ʢʨN

V  ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʧʨʠʧʫʩʪʠʤʦʛʦ ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ ʫ ʟʦʥʽ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 

ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ, ʪʦʙʪʦ (VminéVmax)Òmax
ʢʨN

V , ʪʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʘ ʪʷʛʦʚʘ ʧʦʪʫʞʥʽʩʪʴ max

ʢʨNm  ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʘʛʨʦʪʝʭʽʯʥʦ 

ʜʦʧʫʩʪʠʤʦ ʾʰʚʠʜʢʦʩʪʽ Vmax (ʨʠʩ. 4) ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

 
( )

100

d
h

lmm
ʤ

ʥ

e
maxmax

ʢʨ N
3,6

f-GV
N -= .  (33) 

 
ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ Nʢʨ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ V ʚ 

ʟʦʥʽ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ 

 

ɿʘ ʨʠʩ. 4 ʯʘʩʪʠʥʫ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʷʢʘ 

ʥʝʜʦʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʦʜʦʣʘʥʥʷ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʘʛʨʝʛʘʪʫ, ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʜʘʥʘ ʯʝʨʝʟ ɺɺʇ ʘʙʦ ʛʽʜʨʦʩʠʩʪʝʤʫ ʪʨʘʢʪʦʨʘ ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʤʘʰʠʥ. 
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ʆʧʪʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ɺʦʧʪ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ: 

 
ɺɺʇ

ʧʠʪʧʠʪ

max

ʢʨ

opt
NN

N
B

+
=

m

,  (34) 

ʜʝ  ɺɺʇʧʠʪN  ï ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʘʛʨʝʛʘʪʫ, ʢɺʪ/ʤ;  

ʧʠʪN  ï ʧʠʪʦʤʘ ʧʦʪʫʞʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʦʛʦ 

ʘʛʨʝʛʘʪʫ, ʢɺʪ/ʤ: 

 
63,

fqV
N ʤʤmax
ʧʠʪ= ,  (35) 

ʜʝ  fʤ ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʧʦ 

ʧʦʣʶ; 

qʤ ï ʧʠʪʦʤʘ ʚʘʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 1 ʤ ʾʾ  

ʰʠʨʠʥʠ ʟʘʭʚʘʪʘ, ʢʅ/ʤ. 

ɿʘ ʦʪʨʠʤʘʥʦʶ ʚʝʣʠʯʠʥʦʶ ɺopt ʦʙʠʨʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʘ ʤʘʰʠʥʘ (ʘʙʦ ʛʨʫʧʘ 

ʤʘʰʠʥ), ʫ ʷʢʦʾ ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ɺʘʛ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʘ (ʘʣʝ ʥʝ ʙʽʣʴʰʘ) ʟʘ 

ʦʧʪʠʤʘʣʴʥʫ, ʪʦʙʪʦ 

 ɺʘʛ Ò ɺopt .  (36) 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʤʘʰʠʥʠ (ʤʘʰʠʥ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ Nʘʛ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ 

ʜʣʷ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʘʛʨʦʪʝʭʥʽʯʥʦ ʜʦʧʫʩʪʠʤʦʾ ʰʚʠʜʢʦʩʪʽ 

Vmax. ɼʣʷ ʨʦʙʦʪʠ ʨʦʙʦʪʠ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ɺɺʇ ʪʨʘʢʪʦʨʘ, ʪʦʙʪʦ 

 ɺɺʇ
maxaʛmax

ʘʛ N
3,6

VR
N += .  (37) 

ʜʝ ɺɺʇN  ï ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʢʦʥʢʨʝʪʥʦʛʦ (ʦʙʨʘʥʦʛʦ) ʘʛʨʝʛʘʪʫ, ʢɺʪ;  

Rʘʛ - ʪʷʛʦʚʠʡ ʦʧʽʨ ʦʙʨʘʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʢʅ.  

ɼʣʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ ʘʛʨʝʛʘʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʘʛʨʝʛʘʪʫ ʪʷʛʦʚʠʡ 

ʦʧʽʨ Rʘʛ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʦʜʥʽʻ  ʁʽʟ ʨʽʚʥʷʥʴ: 

 ʤʘʛʘʛ kɺR = ,  (38) 

 ʤʤʘʛ fGR = ,  (39) 

ʜʝ kʤ - ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, 

ʢʅ/ʤ; 

Gʤ ï ʚʘʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʢʅ. 

ʊʷʛʦʚʠʡ ɖʪ ʪʘ ʧʦʚʥʠʡ ɖ ʂʂɼ ʪʨʘʢʪʦʨʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤʠ: 

 
ʥ

ʝ

ɺɺʇʘʛ
ʪ

N

NN -
=h ,  (40) 

 
ʥ

ʝ

ʘʛ

N

N
=h .  (41) 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ ɖʟ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ:  
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ʥ

ʝ

ʝ
ʟ

N

N
=h ,  (42) 

ʜʝ Nʝ - ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢɺʪ. ɺʢʘʟʘʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʩʣʷ ʚʠʙʦʨʫ ʢʦʥʢʨʝʪʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʘ ʨʽʚʥʷʥʥʷʤ:  

 ( )
ʤ

ɺɺʇ
ʘʛ

ʤ

max
ʝ

N
RGf

3,6

V
N

h

d

h
+ö
÷

õ
æ
ç

å
++=

100
1 .  (43) 

 

3.2 ʇʽʜʙʨ̔ ʪʨʘʢʪʦʨʘ ʜʦ ʚʽʜʦʤʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. (ɼʨʫʛʠʡ ʥʘʧʨʷʤʦʢ)  

  

ɿʘʚʜʘʥʥʷ 2. ɼʣʷ ʟʘʜʘʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ (ʘʙʦ ʛʨʫʧʠ 

ʤʘʠhʥ) ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʙʨʘʪʠ ʪʨʘʢʪʦʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʛʨʝʛʘʪʫ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪʘʭ ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʟʘʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ.  

ɼʣʷ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʜʦʜʘʪʢʦʚʦ ʧʦʪʨʽʙʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʪʝʭʥʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʽʜʦʤʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ. ʂʨʽʤ ʪʦʛʦ, 

ʚʘʨʪʦ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʪʠʧʦʤ ʨʫʰʽʷ ʦʙʠʨʘʻʤʦʛʦ ʪʨʘʢʪʦʨʘ (ʛʫʩʝʥʠʯʥʠʡ ʘʙʦ 

ʢʦʣʽʩʥʠʡ ʟ ʡʦʛʦ ʢʦʣʽʩʥʦʶ ʬʦʨʤʫʣʦʶ).  

ɸʣʛʦʨʠʪʤ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʨʫʛʦʛʦ ʥʘʧʨʷʤʢʫ.  

ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ ʪʷʛʦʚʠʡ ʦʧʽʨ ʘʛʨʝʛʘʪʫ Rʘʛ. ɼʣʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʘʛʨʝʛʘʪʫ ʪʷʛʦʚʠʡ ʦʧʽʨ Rʘʛ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ 

ʟʘ ʦʜʥʽʻʶ ʽʟ ʨʽʚʥʷʥʴ: 

 ʤʘʛʘʛ kɺR = ,  (44) 

 ʤʤʘʛ fGR = ,  (45) 

ʜʝ ɺʘʛ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʫ, ʤ; 

kʤ - ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, 

ʢʅ/ʤ; 

Gʤ ï ʚʘʛʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʢʅ. 

ɼʘʣʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ ʜʣʷ ʨʦʙʦʪʠ ʚʽʜʦʤʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʚ ʘʛʨʦʪʝʭʥʽʯʥʦ ʜʦʧʫʩʪʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ (VminéVmax). ɼʣʷ ʨʦʙʦʪʠ ʪʷʛʦʚʦ-ʧʨʠʚʜ̔ʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʦʥʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ɺɺʇ 

ʪʨʘʢʪʦʨʘ, ʪʦʙʪʦ 

 ɺɺʇ
minaʛmin

ʘʛ N
3,6

VR
N += ,  (46) 

 ɺɺʇ
maxaʛmax

ʘʛ N
3,6

VR
N += ,  (47) 

ʜʝ ɺɺʇN  ï ʧʦʪʫʞʥʽʩʪʴ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʚʽʜʦʤʦʛʦ ʘʛʨʝʛʘʪʫ, ʢɺʪ. 

ʇʦʪʽʤ ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʽʘʧʘʟʦʥ ʥʝʦʙʭʽʜʥʦ ʾʝʬʝʢʪʠʚʥʦ ʾʧʦʪʫʞʥʦʩʪ̔ ʜʚʠʛʫʥʘ 

ʪʨʘʢʪʦʨʘ ʫ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʰʚʠʜʢʦʩʪʝʡ: 
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öö
÷

õ
ææ
ç

å
--

=

lm

d
h

f

N
N

ʤ

min

ʘʛmin

ʝ

100
1

,  (48) 

 

öö
÷

õ
ææ
ç

å
--

=

lm

d
h

f

N
N

ʤ

max

ʘʛmax

ʝ

100
1

,  (49) 

ʜʝ ɚ ï ʯʘʩʪʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʘʛʠ ʪʨʘʢʪʦʨʘ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʨʫʰʽʡ, (ʜʣʷ 

ʢʦʣʽʩʥʠʭ ʪʨʘʢʪʦʨʽʚ 4ʂ4 ʽ ʜʣʷ ʛʫʩʝʥʠʯʥʠʭ ʪʨʘʢʪʦʨʽʚ ɚ =1);  

ɛ ï ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ.  

ɼʘʣʽ ʚʠʟʥʘʯʘʶʪʴ ʜʽʘʧʘʟʦʥ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ ʾʚʘʛʠ ʪʨʘʢʪʦʨʘ G, ̫ ʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʘʪʥʽ ʟʯʽʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʨʦʟʛʣʷʥʫʪʠʭ ʫʤʦʚʘʭ. ɼʣʷ ʯʦʛʦ ʜʦʩʪʘʪʥʴʦ 

ʨʦʟʨʘʭʫʚʘʪʠ ʜʚʘ ʟʥʘʯʝʥʥʷ: 

1) Gmin ʧʨʠ Vmin ʽ 
min

ʝN : 

 
lm

h

min

ʤɺɺʇ

min

ʝ
min

V

)N(N
,G

-
= 63 .  (50) 

2) Gmax ʧʨʠ Vmax ʽ 
max

ʝN : 

 
lm

h

max

ʤɺɺʇ

min

ʝ
max

V

)N(N
,G

-
= 63 .  (51) 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ min

ʝN é max

ʝN  ʽ GminéGmax  ʦʙʠʨʘʶʪʴ 

ʪʨʘʢʪʦʨ.  

ʄʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʪʷʛʦʚʘ ʧʦʪʫʞʥʽʩʪʴ ʮʴʦʛʦ ʪʨʘʢʪʦʨʘ ʚ ʟʘʜʘʥʠʭ 

ʫʤʦʚʘʭ ʜʦʨʽʚʥʶʚʘʪʠʤʝ: 

 öö
÷

õ
ææ
ç

å
--=
lm

d
h

f
NN ʤ

ʥ

ʝ

max

ʢʨ
100

1 ,  (52) 

ʥ

ʝN ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʢɺʪ. 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʪʨʘʢʪʦʨʘ ʚʠʟʥʘʯʘʶʪʴ ʨʘʮʽʦʥʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ 

Vʨʘʮ: 

 
GfR

NN

,V
ʘʛ

ɺɺʇʤ

ʥ

ʝ

ʨʘʮ
+

-ö
÷

õ
æ
ç

å
-

=
100

1

63

d
h

,  (53) 

ʜʝ G ï ʚʘʛʘ ʪʨʘʢʪʦʨʘ, ʢʅ. 

ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʦʚʘ ʰʚʠʜʢʽʩʪʴ Vʨʘʮ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʨʠʧʫʩʪʠʤʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ, ʪʦʙʪʦ Vʨʘʮ>(VminéVmax), ʪʦ ʟʘ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʧʨʠʡʤʘʻʤʦ Vʨʘʮ=Vmax. 

ɼʘʣʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ ʘʛN  ʜʣʷ ʨʦʙʦʪʠ ʪʷʛʦʚʦ-

ʧʨʠʚʽʜʥʦʛʦ ʘʛʨʝʛʘʪʫ: 

 ɺɺʇ

ʨʘʮaʛ

ʘʛ N
3,6

VR
N += .  (54) 
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ʇʨʝʜʩʪʘʚʠʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʨʽʰʝʥʥʷ ʨʦʟʛʣʷʜʘʻʤʦʾ ʟʘʜʘʯʽ ʚ 

ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʽʡ ʬʦʨʤʽ ʥʘ ʨʠʩ. 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 5 ï ʇʨʠʢʣʘʜ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚ ʩʢʣʘʜʽ ʪʨʘʢʪʦʨʘ ʊ-402ɸ ʟ ʧʣʫʛʦʤ ʂʚʝʨʥʝʣʘʥʜ PNï100  

ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ 

 

ʊʷʛʦʚʠʡ ɖʪ ʪʘ ʧʦʚʥʠʡ ɖ ʂʂɼ ʪʨʘʢʪʦʨʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤʠ: 

 
ʥ

ʝ

ɺɺʇʘʛ
ʪ

N

NN -
=h ,  (55) 

 
ʥ

ʝ

ʘʛ

N

N
=h .  (56) 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ ɖʟ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ:  

 
ʥ

ʝ

ʝ
ʟ

N

N
=h ,  (57) 

ʜʝ Nʝ - ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢɺʪ. ɺʢʘʟʘʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʩʣʷ ʚʠʙʦʨʫ ʢʦʥʢʨʝʪʥʦʛʦ ʘʛʨʝʛʘʪʫ ʽ ʨʦʟʨʘʭʫʥʢʫ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ Vʨʘʮ ʡʦʛʦ ʨʫʭʫ ʟ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ ʟʘ 

ʨʽʚʥʷʥʥʷʤ:  

 ( )
ʤ

ɺɺʇ
ʘʛ

ʤ

ʨʘʮ

ʝ

N
RGf

3,6

V
N

h

d

h
+ö
÷

õ
æ
ç

å
++=

100
1 .  (58) 

 

  3.3 ɺʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʟʘ ʚʽʜʦʤʠʤ ʡʦʛʦ ʩʢʣʘʜʦʤ. (ʊʨʝʪʽʡ ʥʘʧʨʷʤʦʢ)  

 ʇʨʠ ʘʛʨʝʛʘʪʫʚʘʥʥʽ ʟʘʜʘʥʦʛʦ ʪʨʘʢʪʦʨʘ ʟ ʢʦʥʢʨʝʪʥʦʶ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʤʘʰʠʥʦʶ ʟʘʚʜʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʟʘ ʷʢʦʶ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʪʷʛʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʨʘʢʪʦʨʘ ʚ ʨʦʟʛʣʷʥʫʪʠʭ ʫʤʦʚʘʭ. ʊʦʙʪʦ, 

ɿʯʝʧʣʝʥʥʷ 
ʥʝʜʦʩʪʘʪʥʻ 

ɿʯʝʧʣʝʥʥʷ 
ʜʦʩʪʘʪʥʻ 

V, ʢʤ/ʛʦʜ 

N,  

ʢɺʪ 
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ʪʷʛʦʚʠʡ ʂʂɼ ʪʨʘʢʪʦʨʘ ɖʪ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ, ʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ ɖʟ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 1. 

ɸʣʛʦʨʠʪʤ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʪʨʝʪʴʦʛʦ ʥʘʧʨʷʤʢʫ.  
ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴ ʪʷʛʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʨʘʢʪʦʨʘ ʚ ʘʛʨʦʪʝʭʥʯ̔ʥʦ 

ʜʦʧʫʩʪʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ ʰʚʠʜʢʦʩʪʝʡ ʧʨʠ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ. ʇʨʠ ʮʴʦʤʫ, 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʽʘʧʘʟʦʥ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ä

êN  ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʷʢʫ ʤʦʞʥʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʘʛʨʝʛʘʪʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʤʝʞʘʭ 
ʘʛʨʦʪʝʭʥʽʯʥʦ-ʜʦʧʫʩʪʠʤʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ: 

 
3,6

fGV
NN min

ʤ

ʥ

ʝ

ʜ

minʢ -ö
÷

õ
æ
ç

å
-=

100
1
d

h ,  (59) 

 
3,6

fGV
NN max

ʤ

ʥ

ʝ

ʜ

maxʢ -ö
÷

õ
æ
ç

å
-=

100
1
d

h .  (60) 

ʜʝ ʥʝN ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʢɺʪ; 

G ï ʚʘʛʘ ʪʨʘʢʪʦʨʘ, ʢʅ; 
ɖʤ ï ʤʝʭʘʥʽʯʥʠʡ ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ ʪʨʘʢʪʦʨʘ (ʜʣʷ ʢʦʣʽʩʥʠʭ ʪʨʘʢʪʦʨʽʚ 

ɖʤ=0,91...0,92; ʜʣʷ ʛʫʩʝʥʠʯʥʠʭ ɖʤ=0,86...0,88); 
f ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʢʦʣʽʩ ʪʨʘʢʪʦʨʘ;  
ŭ ï ʙʫʢʩʫʚʘʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ, %. 

ɼʽʘʧʘʟʦʥ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ m
ʢʨN , ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʟʯʽʧʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʪʨʘʢʪʦʨʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ ʥʘ ʙʫʢʩʫʚʘʥʥʷ ʽ ʢʦʯʝʥʥʷ ʚ ʤʝʞʘʭ ʘʛʨʦʪʝʭʥʽʯʥʦ-
ʜʦʧʫʩʪʠʤʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ 

 
( )

100

d
h

lmm
ʤ

ʥ

e
min

minʢʨ N
3,6

f-GV
N -= ,  (61) 

 
( )

100

d
h

lmm
ʤ

ʥ

e
max

maxʢʨ N
3,6

f-GV
N -= ,  (62) 

ʜʝ ɚ ï ʯʘʩʪʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʘʛʠ ʪʨʘʢʪʦʨʘ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʨʫʰʽʡ, (ʜʣʷ 
ʢʦʣʽʩʥʠʭ ʪʨʘʢʪʦʨʽʚ 4ʂ4 ʽ ʜʣʷ ʛʫʩʝʥʠʯʥʠʭ ʪʨʘʢʪʦʨʽʚ ɚ =1);  
ɛ ï ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ.  
ɼʘʣʽ ʚʠʟʥʘʯʘʶʪʴ ʪʷʛʦʚʠʡ ʦʧʽʨ ʘʛʨʝʛʘʪʫ Rʘʛ. ɼʣʷ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʘʛʨʝʛʘʪʫ ʪʷʛʦʚʠʡ ʦʧʽʨ Rʘʛ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ 
ʟʘ ʦʜʥʽʻʶ ʽʟ ʨʽʚʥʷʥʴ: 

 ʤʘʛʘʛ kɺR = ,  (63) 

 ʤʤʘʛ fGR = ,  (64) 

ʜʝ ɺʘʛ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʘ ʘʛʨʝʛʘʪʫ, ʤ; 
kʤ - ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, 

ʢʅ/ʤ; 
Gʤ ï ʚʘʛʘ ʩ̔ ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ, ʢʅ. 
ʈʦʟʨʘʭʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ ʜʣʷ ʨʦʙʦʪʠ ʚʽʜʦʤʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʚ ʘʛʨʦʪʝʭʥʽʯʥʦ ʜʦʧʫʩʪʠʤʦʤʫ ʜʽʘʧʘʟʦʥʽ 
ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ (VminéVmax). ɼʣʷ ʨʦʙʦʪʠ ʪʷʛʦʚʦ-ʧʨʠʚʽʜʥʦʛʦ ʘʛʨʝʛʘʪʫ ʚʦʥʘ 



 17 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ɺɺʇ 
ʪʨʘʢʪʦʨʘ, ʪʦʙʪʦ 

 ɺɺʇ
minaʛmin

ʘʛ N
3,6

VR
N += ,  (65) 

 ɺɺʇ
maxaʛmax

ʘʛ N
3,6

VR
N += .  (66) 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʪʨʘʢʪʦʨʘ max
ʢʨN

V  ʧʨʠ ʷʢʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ 

ʪʷʛʦʚʘ ʧʦʪʫʞʥʽʩʪʴ: 

 max 3,6
ʢʨ

ʥ
e ʤ

N

N
V

G

h

lm
= .  (67) 

ʇʦʪʽʤ ʚʠʟʥʘʯʘʶʪʴ ʨʘʮʽʦʥʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ Vʨʘʮ.  

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʤʦʞʣʠʚʽ ʥʘʩʪʫʧʥʽ 

ʚʘʨʽʘʥʪʠ.  

ʇʝʨʰʠʡ ʚʘʨʽʘʥʪ. ʗʢʱʦ ʽʥʪʝʨʚʘʣ ʘʛʨʦʪʝʭʥʽʯʥʦ-ʜʦʧʫʩʪʠʤʦʾ  ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʚʭʦʜʠʪʴ ʚ ʟʦʥʫ ʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ  ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ, 

ʪʦʙʪʦ (VminéVmax) > max
ʢʨN

V , ʪʦ:   

  1) ʧʨʠ max

ʘʛN > ʜ

minʢN  (ʨʠʩ. 6), ʨʘʮʽʦʥʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ  Vʨʘʮ   ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʨʽʚʥʷʥʥʷʤ: 

  
GfR

NN

,V
ʘʛ

ɺɺʇʤ

ʥ

ʝ

ʨʘʮ
+

-ö
÷

õ
æ
ç

å
-

=
100

1

63

d
h

.  (68) 

 
 

ʈʠʩʫʥʦʢ 6 ï ɺʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʚ 

ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ ʧʨʠ max

ʘʛN > ʜ

minʢN  
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2) ʧʨʠ max

ʘʛN Ò ʜ

minʢN  (ʨʠʩ. 7), ʨʘʮʽʦʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ Vʨʘʮ ʜʦʨʽʚʥʶʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʟʘ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ 

ʚʠʤʦʛʘʤʠ Vmax. 

 
ʈʠʩʫʥʦʢ 7 ï ɺʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʚ 

ʫʤʦʚʘʭ ʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ ʧʨʠ  max

ʘʛN Ò ʜ

minʢN  

ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ. ʗʢʱʦ ʽʥʪʝʨʚʘʣ ʘʛʨʦʪʝʭʥʽʯʥʦ-ʜʦʧʫʩʪʠʤʦʾ  ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʚʭʦʜʠʪʴ ʚ ʟʦʥʫ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ  ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ, 

ʪʦʙʪʦ (VminéVmax) Ò max
ʢʨN

V , ʪʦ:   

  1) ʧʨʠ max

ʘʛN > m
maxʢʨN  (ʨʠʩ. 8), ʨʘʮʽʦʥʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ  Vʨʘʮ   ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʨʽʚʥʷʥʥʷʤ: 

 
( ) ʘʛ

ɺɺʇʤ

ʥ

ʝ

ʨʘʮ
Rf-G

NN

,V
-

+

=
lm

d
h

10063 ;  (69) 

 
ʈʠʩʫʥʦʢ 8 ï ɺʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ  ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʚ 

ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ ʧʨʠ  max

ʘʛN > m
maxʢʨN  
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2) ʧʨʠ max

ʘʛN Ò m
maxʢʨN  (ʨʠʩ. 9), ʨʘʮʽʦʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ Vʨʘʮ ʜʦʨʽʚʥʶʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʟʘ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ 

ʚʠʤʦʛʘʤʠ Vmax. 

 

 
ʈʠʩʫʥʦʢ 9 ï ɺʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʚ 

ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʯʝʧʣʝʥʥʷ ʧʨʠ max

ʘʛN Ò m
maxʢʨN  

 

ɼʘʣʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʧʦʪʫʞʥʽʩʪʴ ʘʛN  ʜʣʷ ʨʦʙʦʪʠ ʪʷʛʦʚʦ-

ʧʨʠʚʽʜʥʦʛʦ ʘʛʨʝʛʘʪʫ: 

 ɺɺʇ

ʨʘʮaʛ

ʘʛ N
3,6

VR
N += .  (70) 

ʊʷʛʦʚʠʡ ɖʪ ʪʘ ʧʦʚʥʠʡ ɖ ʂʂɼ ʪʨʘʢʪʦʨʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤʠ: 

 
ʥ

ʝ

ɺɺʇʘʛ
ʪ

N

NN -
=h ,  (71) 

 
ʥ

ʝ

ʘʛ

N

N
=h .  (72) 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ ɖʟ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ:  

 
ʥ

ʝ

ʝ
ʟ

N

N
=h ,  (73) 

ʜʝ Nʝ - ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢɺʪ. ɺʢʘʟʘʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ Vʨʘʮ ʡʦʛʦ 

ʨʫʭʫ ʟ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ ʟʘ ʨʽʚʥʷʥʥʷʤ:  

 ( )
ʤ

ɺɺʇ
ʘʛ

ʤ

ʨʘʮ

ʝ

N
RGf

3,6

V
N

h

d

h
+ö
÷

õ
æ
ç

å
++=

100
1 .  (74) 

ʊʨʝʪʽʡ ʚʘʨʽʘʥʪ.  ʗʢʱʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʽ ʟʥʘʯʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ  ( min

ʘʛN é max

ʘʛN )  

ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ (ʜ

minʢN é ʜ

maxʢN ),  

ʘʙʦ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ( m
minʢʨN é m

maxʢʨN ), ʱʦ ʚʠʟʥʘʯʝʥʘ ʟʯʽʧʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 
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ʪʨʘʢʪʦʨʘ, ʪʦ ʩʣʽʜ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʨʦʟʛʣʷʜʘʻ ʤʠʡ ʘʛʨʝʛʘʪ ʥʝʧʨʘʮʝʟʜʘʪʝʥ ʚ 

ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ.   

  ɺ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʫʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʚʠʛʫʥʘ ʪʨʘʢʪʦʨʘ ʥʝʜʦʩʪʘʪʥʽ 

ʜʣʷ ʜʦʣʘʥʥʷ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʘʛʨʝʛʘʪʫʻʤʦʾ ʟ ʥʠʤ ʩ.-ʛ. ʤʘʰʠʥʠ, ʚ ʜʨʫʛʦʤʫ  ï  

ʟʯʽʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʘʢʪʦʨʘ ʚ ʨʦʟʛʣʷʜʘʻʤʠʭ ʫʤʦʚʘʭ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪ ɹ

ʨʝʘʣʽʟʘʮʽʶ ʚ ʘʛʨʝʛʘʪ ̔ʢʦʨʠʩʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʡʦʛʦ ʜʚʠʛʫʥʘ.   

ʇʨʝʜʩʪʘʚʠʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʨʽʰʝʥʥʷ ʨʦʟʛʣʷʜʘʻʤʦʾ ʟʘʜʘʯʽ ʚ 

ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʽʡ ʬʦʨʤʽ ʥʘ ʨʠʩ. 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 10 ï ʇʨʠʢʣʘʜ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ  ʨʫʭʫ ʘʛʨʝʛʘʪʫ 

ʚ ʫʤʦʚʘʭ, ʷʢʱʦ max
ʢʨN

V ʚʭʦʜʠʪʴ ʚ ʽʥʪʝʨʚʘʣ ʘʛʨʦʪʝʭʥʽʯʥʦ-ʜʦʧʫʩʪʠʤʦʾ  ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ 

 

3.2 ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ 

 

ɿʘʚʜʘʥʥʷ 1. ʇʽʜʙʽʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʧʽʜ ʚʽʜʦʤʠʡ 

(ʥʘʷʚʥʠʡ) ʪʨʘʢʪʦʨ.  
ɿʘʜʘʯʘ: ʅʝʦʙʭʽʜʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʩʢʣʘʜ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʜʣʷ ʢʫʣʴʪʠʚʘʮʽʾ ˇʨʫʥʪʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʥʘ 

ʛʣʠʙʠʥʫ ʜʦ 0,25 ʤ ʥʘ ʙʘʟʽ ʪʨʘʢʪʦʨʘ BELARUS-3525.6. 

ɺʭʽʜʥʽ ʜʘʥʥʽ. 

ɺ ʷʢʦʩʪʽ ʧʨʦʪʦʪʠʧʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʨʦʟʛʣʷʥʝʤʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʽʪʘʣʽʡʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʢʫʣʴʪʠʚʘʪʦʨʘ ʤʦʜʝʣ ̔

TIGER 360P (ʨʠʩ. 11), ʜʣʷ ʷʢʦʛʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ 

ʩʢʣʘʜʘʻ kʤ=4,0 ʢʅ/ʤ, ʘ ʧʠʪʦʤʘ ʚʘʛʘ qʤ=3,5ʢʅ/ʤ. ɸʛʨʦʪʝʭʥʽʯʥʘ ʜʦʧʫʩʪʠʤʘ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ (VminéVmax) ʜʣʷ ʪʘʢʦʛʦ ʪʠʧʫ ʘʛʨʝʛʘʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 

100

125

150

175

200

5 6 7 8 9 V, ʢʤ/ʛʦʜ 

N,  

ʢɺʪ 

175 

150 

125 

100 

5 6 7 8 9 

Nʢ
ʜ 

Nʘʛ
 

Nʢʨ
Õ 

max
ʢʨN

V ʨʘʮV

ɿʯʝʧʣʝʥʥʷ 

ʥʝʜʦʩʪʘʪʥʻ 

ɿʯʝʧʣʝʥʥʷ 

ʜʦʩʪʘʪʥʻ 



 21 

5é9 ʢʤ/ʛʦʜ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʥʘ 

ʘʢʪʠʚʥʠʡ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ N 
ɺɺʇ

ʧʠʪ=25ʢɺʪ/ʤ. 

ʅʝʦʙʭʽʜʥʽ ʜʘʥʥʽ ʜʣʷ ʪʨʘʢʪʦʨʘ BELARUS-3525.6: ʥʦʤʽʥʘʣʴʥʘ ʝʬʝʢʪʠʚʥʘ 

ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ 261 ʢɺʪ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʚʘʛʘ 117,7 ʢʅ, ʤʝʭʘʥʽʯʥʠʡ ʂʂɼ 

ʪʨʘʥʩʤʽʩʽʾ ʪʨʘʢʪʦʨʘ ɖʤ=0,92, ʜʦʧʫʩʪʠʤʠʡ ʢʦʝʬʽʮʽʻʥʪ ʙʫʢʩʫʚʘʥʥʷ ʨʫʰʽʾʚ 

ŭ=15%, ʯʘʩʪʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʘʛʠ ʪʨʘʢʪʦʨʘ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʨʫʰʽʡ ɚ =1. 

ʋʤʦʚʠ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ. 

ɸʛʨʦʬʦʥ ï ʩʪʝʨʥʷ ʢʦʣʦʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʢʦʣʽʩ 

ʪʨʘʢʪʦʨʘ f=0,1; ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ ɛ =0,7. 

ʆʩʢʽʣʴʢʠ ʢʫʣʴʪʠʚʘʪʦʨ ʥʘʚʽʩʥʠʡ, ʪʦʤʫ ʚʝʣʠʯʠʥʫ ʡʦʛʦ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʤʦʞʥʘ 

ʧʨʠʡʥʷʪʠ fʤ=0. 

 

ɿʘʚʜʘʥʥʷ 2. ʇʽʜʙʽʨ ʪʨʘʢʪʦʨʘ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʚʽʜʦʤʦʶ ʤʘʰʠʥʦʶ. 

ɿʘʜʘʯʘ: ʅʝʦʙʭʽʜʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʩʢʣʘʜ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʜʣʷ ʢʫʣʴʪʠʚʘʮʽʾ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 0,25 ʤ ʽʪʘʣʽʡʩʴʢʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʬʨʝʟʝʨʥʠʤ ʢʫʣʴʪʠʚʘʪʦʨʦʤ SUPER TIGER 360P (T360P) (ʨʠʩ. 11). 

ɺʭʽʜʥʽ ʜʘʥʥʽ. 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʢʫʣʴʪʠʚʘʪʦʨʘ SUPER TIGER 

360P (T360P) ɺʘʛ=6ʤ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʢʣʘʜʘʻ 

kʤ=4,0 ʢʅ/ʤ, ʘ ʧʠʪʦʤʘ ʚʘʛʘ qʤ=3,5ʢʅ/ʤ. ɸʛʨʦʪʝʭʥʽʯʥʘ ʜʦʧʫʩʪʠʤʘ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ (VminéVmax) ʜʣʷ ʪʘʢʦʛʦ ʪʠʧʫ ʘʛʨʝʛʘʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 5é9 ʢʤ/ʛʦʜ. 

ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʠʡ ʧʨʠʚʽʜ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ N 
ɺɺʇ

=150ʢɺʪ. 

ʋʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʢʪʦʨʘ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʣʽʩʥʠʡ ʧʦʚʥʦʧʨʠʚʽʜʥʠʡ ʪʨʘʢʪʦʨ, ʫ 

ʷʢʦʛʦ ʤʝʭʘʥʽʯʥʠʡ ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ ʪʨʘʢʪʦʨʘ ɖʤ=0,91...0,92, ʜʦʧʫʩʪʠʤʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʙʫʢʩʫʚʘʥʥʷ ʨʫʰʽʾʚ ŭ =15%, ʯʘʩʪʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʘʛʠ ʪʨʘʢʪʦʨʘ, 

ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʨʫʰʽʡ ɚ =1. 

ʋʤʦʚʠ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ. 

ɸʛʨʦʬʦʥ ï ʩʪʝʨʥʷ ʢʦʣʦʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʢʦʣʽʩ 

ʪʨʘʢʪʦʨʘ f=0,1, ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ ɛ =0,7. 

ʆʩʢʽʣʴʢʠ ʢʫʣʴʪʠʚʘʪʦʨ ʥʘʚʽʩʥʠʡ, ʪʦʤʫ ʚʝʣʠʯʠʥʫ ʡʦʛʦ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʤʦʞʥʘ 

ʧʨʠʡʥʷʪʠ fʤ=0. 

 

ɿʘʚʜʘʥʥʷ 3. ɺʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʚʽʜʦʤʦʛʦ 

ʘʛʨʝʛʘʪʫ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ. 

ɿʘʜʘʯʘ: ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʛʫʩʝʥʠʯʥʦʛʦ ʪʨʘʢʪʦʨʘ CHALLENGER ʄʊ765ʉ ʽ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʢʫʣʴʪʠʚʘʪʦʨʘ SUPER TIGER 360P (T360P) (ʨʠʩ. 

11). 
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ʋʤʦʚʠ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ. 

ɸʛʨʦʬʦʥ ï ʩʪʝʨʥʷ ʢʦʣʦʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʢʦʣʽʩ 

ʪʨʘʢʪʦʨʘ f=0,08, ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽʟ ˇʨʫʥʪʦʤ ɛ =0,85. 

ʆʩʢʽʣʴʢʠ ʢʫʣʴʪʠʚʘʪʦʨ ʥʘʚʽʩʥʠʡ, ʪʦʤʫ ʚʝʣʠʯʠʥʫ ʡʦʛʦ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʤʦʞʥʘ 

ʧʨʠʡʥʷʪʠ fʤ=0. 

ʅʝʦʙʭʽʜʥʽ ʜʘʥʥʽ ʜʣʷ ʪʨʘʢʪʦʨʘ: ʥʦʤʽʥʘʣʴʥʘ ʝʬʝʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ 

235 ʢɺʪ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʚʘʛʘ 101,3 ʢʅ, ʤʝʭʘʥʽʯʥʠʡ ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ ʪʨʘʢʪʦʨʘ 

ɖʤ=0,88, ʜʦʧʫʩʪʠʤʠʡ ʢʦʝʬʽʮʽʻʥʪ ʙʫʢʩʫʚʘʥʥʷ ʨʫʰʽʾʚ ŭ=4%, ʯʘʩʪʢʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʚʘʛʠ ʪʨʘʢʪʦʨʘ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʨʫʰʽʡ ɚ =1. 

ʅʝʦʙʭʽʜʥʽ ʜʘʥʥʽ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ: ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʦʛʦ ʢʫʣʴʪʠʚʘʪʦʨʘ SUPER TIGER 360P (T360P) ɺʘʛ=5ʤ, 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʩʢʣʘʜʘʻ kʤ=4,0 ʢʅ/ʤ, ʘ ʧʠʪʦʤʘ ʚʘʛʘ 

qʤ=3,5ʢʅ/ʤ. ɸʛʨʦʪʝʭʥʽʯʥʘ ʜʦʧʫʩʪʠʤʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ (VminéVmax) ʜʣʷ ʪʘʢʦʛʦ 

ʪʠʧʫ ʘʛʨʝʛʘʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 5é9 ʢʤ/ʛʦʜ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ, ʷʢʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʠʡ ʧʨʠʚʽʜ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

N
ɺɺʇ

=125ʢɺʪ. 

 
ʄʦʜʝʣʴ ʐʠʨʠʥʘ ʟʘʭʚʘʪʘ, ʤ ʂʽʣʴʢʽʩʪʴ ʥʦʞʽʚ 

SUPER 

TIGER 360P 

(T360P) 

500 0,491 114 

550 0,541 126 

600 0,591 138 

ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʡ ʢʫʣʴʪʠʚʘʪʦʨ TIGER 360P ʻ ʩʴʦʛʦʜʥʽ 

ʥʘʡʧʦʪʫʞʥʽʰʦʶ ʤʘʰʠʥʦʶ ʮʴʦʛʦ ʪʠʧʫ ʥʘ ʨʠʥʢʫ ʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʪʨʘʢʪʦʨʘ 

ʧʦʪʫʞʥʽʩʪʶ ʜʦ 360 ʢ. ʩ. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

2-ʭ ʰʚʠʜʢʽʩʥʠʡ ʨʝʜʫʢʪʦʨ ʜʣʷ ɺɺʇ ʥʘ 1000 ʦʙ/ʭʚ., 

ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ 230 ʽ 260 ʦʙ/ʭʚ., 

L-ʧʦʜʽʙʥʽ ʥʦʞʽ 80ʭ10 ʤʤ (ʧʦ 6 ʥʦʞʽʚ ʥʘ ʢʦʞʥʦʤʫ ʟ'ʻʜʥʘʥʥʽ), 

ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ - ʜʦ 25 ʩʤ. 

ʈʠʩʫʥʦʢ 11 ï ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʠʡ ʢʫʣʴʪʠʚʘʪʦʨ SUPER TIGER 360P 

(T360P) 
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4 ʌʆʈʄɸ  ɿɺɯʊʋ ɼʆ ʈʆɹʆʊʀ  

 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ, ʩʪʫʜʝʥʪ ʩʢʣʘʜʘʻ ʟʚʽʪ, ʟʤʽʩʪ ʷʢʦʛʦ ʚʢʣʶʯʘʻ: 

1) ʅʦʤʝʨ, ʥʘʡʤʝʥʫʚʘʥʥʷ ʪʘ ʤʝʪʘ ʨʦʙʦʪʠ. 

2) ʄʝʪʦʜʦʣʦʛʽʶ ʨʦʟʚôʷʟʘʥʥʷ ʪʨʴʦʭ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. 

3) ɺʠʩʥʦʚʦʢ, ʚ ʷʢʦʤʫ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʪʷʛʦʚʦʛʦ ʪʘ ʧʦʚʥʦʛʦ ʂʂɼ ʪʨʘʢʪʦʨʘ, ʘ 

ʪʘʢʦʞ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʚʠʛʫʥʘ ʥʝʦʙʭʽʜʥʦ ʥʘʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʙʦʨʫ ʩʢʣʘʜʫ 

ʘʛʨʝʛʘʪʫ ʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ.  

 

5 ʂʆʅʊʈʆʃʔʅɯ ɿɸʇʀʊɸʅʅʗ 

1. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʘʥʘʣʽʟ ʪʷʛʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʢʪʦʨʽʚ? 

2. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʪʷʛʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʢʪʦʨʽʚ ʪʷʛʦʚʦ-

ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʦʥʮʝʧʮʽʾ ʚʽʜ ʪʷʛʦʚʦʾ? 

 

6 ʄɽʊʆɼʀʂɸ ɺʀʂʆʅɸʅʅʗ ʈʆɹʆʊʀ ɿɸ ɼʆʇʆʄʆɻʆʖ ɽʆʄ 

 

ʅʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ 

ʨʝʢʦʤʝʥʜʫʻʪʩɹʷ ʚʠʢʦʥʘʪʠ ʫ ʩʝʨʝʜʦʚʠʱʽ Excell. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ: 

1) ʉʬʦʨʤʫʚʘʪʠ ʧʝʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʨʦʙʦʯʦʾ ʩʪʦʨʽʥʢʠ ʫ ʩʝʨʝʜʦʚʠʱʽ Excell, ʫ 

ʷʢʦʤʫ ʩʣʽʜ ʚʽʜʦʢʨʝʤʠʪʠ ʚʭʽʜʥʽ ʪʘ ʚʠʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʘʨʘʤʝʪʨʠ (ʥʘʧʨʠʢʣʘʜ 

ʟʘ ʨʠʩ. 12).  

2) ʋ ʚʽʜʧʦʚʽʜʥʽ ʢʦʤʽʨʢʠ ʩʬʦʨʤʦʚʘʥʦʾ ʪʘʙʣʠʮʽ ʚʥʝʩʪʠ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ 

ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʬʦʨʤʫʣʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ 

ʚʠʭ̔ʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

 

 
 

ʈʠʩʫʥʦʢ 12 ï ɯʥʪʝʨʬʝʡʩ ʬʦʨʤʫʚʘʥʥʷ ʪʘʙʣʠʮʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʫ 

ʩʝʨʝʜʦʚʠʱʽ Excell 


