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I. ʈɸɹʆʏɸʗ ʇʈʆɻʈɸʄʄɸ  

ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʦʩʥʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʉ), ʩʨʝʜʩʪʚʘ, ʤʝʪʦʜʳ, 

ʩʪʨʫʢʪʫʨʫ, ʦʨʛʘʥʠʟʘʮʠʶ ʠ ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ ʧʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉ, ʧʣʘʥʠ-

ʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʟʘʥʷʪʠʡ ʩ ʫʯʝʪʦʤ ʧʨʦʬʠʣʘ ʩʣʫʰʘʪʝʣʝʡ ʧʦ ʚʠʜʫ ʪʨʘʥʩ-

ʧʦʨʪʘ(ʘʚʪʦʤʦʙʠʣʴ, ʪʨʘʢʪʦʨ, ʩ.ʭ.ʤʘʰʠʥʳ ʠ ʜʨ. ʚʥʝʜʦʨʦʞʥʳʝ ʊʉ), ʘ ʪʘʢʞʝ ʟʘ-

ʜʘʯ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ ʘʜʘʧʪʠʚʥʦʡ ʬʠʟʠʯʝ-

ʩʢʦʡ ʢʫʣʪɹʫʨʝ.  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʫʯʝʙʥʦʛʦ ʤʦʜʫʣʷ 

ʎʝʣʴʶ ʠʟʫʯʝʥʠʷ ʤʦʜʫʣʷ ʷʚʣʷʝʪʩʷ ʦʚʣʘʜʝʥʠʝ ʩʠʩʪʝʤʦʡ ʟʥʘʥʠʡ, 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ 

ʧʦʜʛʦʪʦʚʢʫ ʢ ʚʳʩʦʢʦʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʜʝʡʩʪʚʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʩʣʫʰʘʪʝʣʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʦʙʱʝʢʫʣʴʪʫʨʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ (ʊʉ). 

ɿʘʜʘʯʠ ʤʦʜʫʣʷ - ʨʘʩʰʠʨʠʪʴ ʦʙʲʝʤ ʟʥʘʥʠʡ ʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʤʝʪʦʜʠʢʘʭ ʦʙʦʩʥʦʚʘʥʠʷ ʩʭʝʤ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉ, ʨʘʟʨʘʙʦʪʢʠ  ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʥʘ ʦʩʥʦʚʝ ʧʝʨʝʜʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʩʬʝʨʘʭ  ʵʣʝʢʪʨʦʥʠʢʠ, 

ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʢʠ; ʨʘʟʚʠʪʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʩʣʫʰʘʪʝʣʝʡ ʢʘʢ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʤʦʜʫʣʘ 

çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʊʉè, ʪʘʢ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʝʜʦʛʦʛʠʯʝʩʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʣʫʰʠʪʝʣʷʭ  ʥʘʚʳʢʦʚ ʧʦ  ʦʙʝʩʧʝʯʝʥʠʶ   ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʢʠ, 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ  ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ 

ʥʘʧʨʘʚʣʝʥʠʷ.  

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʟʥʘʥʠʷʤ, ʫʤʝʥʠʷʤ, ʥʘʚʳʢʘʤ ʠ 

ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʦ ʤʦʜʫʣʶ 

 ʉʣʫʰʘʪʝʣʴ, ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʘʯ ʤʦʜʫʣʷ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚè ʜʦʣʞʝʥ: 

ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ: 

 - ʦ ʜʠʥʘʤʠʢʝ ʨʘʟʚʠʪʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʨ.ʊʉ, ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʤʠʨʝ ʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ; 

- ʢʣʘʩʩʠʬʠʢʘʮʠ ʁʘʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉ, ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉ 

ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ; 

- ʦʩʥʦʚʳ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʝʪʦʜʠʢʠ ʨʘʟʨʘʙʦʪʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʊʉ; 

  - ʩʪʨʫʢʪʫʨʫ, ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʨʝʜʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ ʊʉ; 

  - ʤʝʪʦʜʦʣʦʛʠʶ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʢʠ ʊʉ; 

ʟʥʘʪʴ ʠ ʫʤʝʪʴ: 

-ʜʠʘʣʝʢʪʠʢʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʮʠʷʤ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʪʨʘʢʪʦʨʦʚ ʠ ʚʥʝʜʦʨʦʞʥʳʭ ʊʉ; 

-ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʚ ʦʙʣʘʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʊʉ; 

- ʚʥʝʜʨʷʪ ɹʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦʩʣʝʜʥʳʝ ʜʦʩʪʠʞʝʥʠʡ, ʧʝʨʝʜʦʚʳʭ ʠʜʝʡ ʠ 
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ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ  ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉ; 

- ʚʥʝʜʨʷʪʴ ʥʘʫʯʥʦʝ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʝʜʘʛʦʛʠ-

ʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʥʷʪʠʡ; 

-ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʛʣʦʙʘʣʴʥʳʝ ʦʙʫʯʘʶʱʠʝ ʧʨʦʛʨʘʤʤ rʠ ʩʣʫʞʙ ʩʝʪʝʡ ʀʥʪʝʨʥʝʪʘ; 

ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ: 

-ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʟʝʥʪʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʣʝʢʮʠʦʥʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ; 

-ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʝʢʮʠʦʥʥʳʭ ʠ  ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʠ; 

-ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ  ʵʣʝʢʪʨʦʥʥʦʡ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʤʦʜʫʣʘ çɸʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉè; 

-ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʩʧʝʮʜʠʩʮʠʧʣʠʥʘʤ 

ʥʘʧʨʚʣʝʥʠʷ.  

ʦʙʣʘʜʘʪʴ ʢʦʤʧʝʪʝʥʮʠʷʤʠ: 

-ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʟʝʥʪʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʣʝʢʮʠʦʥʥʳʭ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ; 

-ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʝʢʮʠʦʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʠ; 

-ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ  ʵʣʝʢʪʨʦʥʥʦʡ ʫʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʤʦʜʫʣʘ çɸʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉè 

-ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʩʧʝʮʜʠʩʮʠʧʣʠʥʘʤ 

ʥʘʧʨʚʣʝʥʠʷ.  

 ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʤʦʜʫʣʷ 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʫʯʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʝʪʦʜʦʚ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

- ʣʝʢʮʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʧʨʦʚʦʜʠʪʴ ʚ ʬʦʨʤʝ ʧʨʝʟʝʥʪʘʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

- ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ  ʠʥʪʝʨʘʢ-
ʪʠʚʥʳʭ ʤʝʪʦʜʦʚ (ʢʝʡʩ-ʩʪʘʜʠ, ʜʝʣʦʚʳʝ ʠʛʨʳ, ʠʥʪʝʨʚʴʶ ʠ ʜʨ.) 

ɺʟʘʠʤʦʩʚʷʟʴ ʫʯʝʙʥʦʛʦ ʤʦʜʫʣʷ ʩ ʜʨʫʛʠʤʠ ʤʦʜʫʣʷʤʠ 

ʄʦʜʫʣʴ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚè ʠʤʝʝʪ ʪʝʩʥʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʪʘʢʠʤʠ ʤʦʜʫʣʷʤʠ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, ʪʘʢʠʭ  ʢʘʢ çʊʦʧʣʠʚʥʘʷ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚè,  çʊʨʘʥʩʧʦʨʪʥʘʷ 

ʣʦʛʠʩʪʠʢʘè. 

ʄʝʩʪʦ ʤʦʜʫʣʷ ʚ ʚʳʩʰʝʤ ʦʙʨʘʟʦʚʘʥʠʠ 

ʇʨʦʠʩʭʦʜʷʱʠʝ ʢʦʨʝʥʥʳʝ ʠʟʤʝʥʝʥʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠ̫ , ʦʩʦʙʝʥʥʦ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʦʧʨʝʜʝʣʷʝʪ  ʨʦʣʴ ʤʦʜʫʣʷ ñɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚò ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʷ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʧʣʦʜʦʪʚʦʨʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʪʝʤ 

ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʫʣʷ ñɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚò ʠ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʤʦʛʘʝʪ ʩʠʩʪʝʤʥʦ ʫʚʝʣʠʯʠʪʴ ʢʘʯʝʩʪʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 
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ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

 

ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʏɸʉʆɺ 

 

ˉ 

 

 

ʉʦʜʝʨʞʘʥʠʝ ʤʦʜʫʣ ̫

 

ʋʯʝʙʥʘʷ ʥʘʛʨʫʟʢʘ 

ʩʣʫʰʘʪʝʣʷ ʯʘʩ. 

ɺ
ʩ
ʝ
ʛ
ʦ
 

 

ɸʫʜʠʪʦʨʥʘʷ 

ʥʘʛʨʫʟʢʘ 

ʉ
ʘ
ʤ
ʦ
ʦ
ʙ
ʨ
ʦ
ʟ
ʦ
ʚ
ʘ
ʥ
ʠ
ʝ
 

 

ʀ
ʪ
ʦ
ʛ
ʦ
 

 

ʚ ʪʦʤ ʯʠʩʣʝ 

ʊ
ʝ
ʦ
ʨ
ʝ
ʪ
ʠ
ʯ
.

 

ʇ
ʨ
ʘ
ʢ
ʪ
ʠ
ʯ
.
 

 

ɺ
ʳ
ʝ
ʟ
ʜ
ʥ
ʳ
ʝ
 

ʟ
ʘ
ʥ
ʷ
ʪ
ʠ
ʷ

  

1. ʉʦʚʨʝʤʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʝʨʤʠʥʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

(ʊʉ). ʆʧʨʝʜʝʣʝʥʠʷ ñʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘò ʠ 

ñʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ    ʊʉñ. 

6 

 

 

 

 

6 4 2  

 

2. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷʤʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
6 

 

6 4 2  
 

3. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʤʠʩʩʠʠ ʊʉ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʨʦʙʢʠ ʧʝʨʝʤʝʥʳ 

ʧʝʨʝʜʘʯ, ʫʧʨʘʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ. 

2 

 

2 2   

 

4. ʉʠʩʪʝʤʳ ʘʢʪʠʚʥʦʡ ʠ ʧʘʩʩʠʚʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ. ɸʥʪʠʙʣʦ-

ʢʠʨʦʚʦʯʥʳʝ ʩʠʩʪʝʤʳ  ʘʚʪʦʤʦʙʠʣʝʡ.  

4 

 

 

2 2   

2 

5. ɹʦʨʪʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ  ʩʠʩʪʝʤʳ 

ʊʉ.  4 
4 2 2   

 

6. ɼʘʪʯʠʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ  ʚ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ  ʊʉ  
2 

2  2    
 

 ɺʩʝʛʦ: 24 

 

22 14 8  2 
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ʉʆɼɽʈɾɸʅʀɽ ʊɽʆʈɽʊʀʏɽʉʂʀʍ ɿɸʅʗʊʀʁ 

 

1-ʪʝʤʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʝʨʤʠʥʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʉ). ʆʧʨʝʜʝʣʝʥʠʷ  ñɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘò  ʠ  ñɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʊʉñ  

(4 ʯʘʩʘ) 

  

ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ɿʥʘʯʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ  ʠ ʠʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠ ̫ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. ʈʦʣʴ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉ ʜʣʷ ʧʦʚʳʰʝʥʠʷ  

ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʥʷʪʠʷ  ʠ ʪʝʨʤʠʥʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʇʦʥʷʪʠʝ 

çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè.  ɸʚʪʦʤʦʙʠʣʴ ʢʘʢ ʦʙʲʝʢʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʎʝʣʠ ʠ ʟʘʜʘʯʠ  

ʘʚʪʦʤʘʪʠʟʘʮʠʠ  ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠʤʝʥʝʥʠʝ 

Global positioning system (GPS) ʠ Geographic information systems (GIS) ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʘʚʪʦʤʦʙʠʣʝʤ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ, ʠʭ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʦʙʣʝʤʳ ʧʨʠʤʝʥʝʥʠʷ. 

 ʇʦʥʷʪʠʝ çɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʊʉè.  ʆʩʦʙʝʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ, 

ʪʨʘʢʪʦʨʦʚ ʠʣʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʢʘʢ ʦʙʲʝʢʪʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦʚʳʰʝʥʠʷ  ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ  ʧʦʢʘʟʘʪʝʣʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʊʉ.  

          ʂʣʘʩʩʠʬʠʢʘʮʠʷ, ʩʦʩʪʘʚ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉ. ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʙʦʨʪʦʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʠʣʝʡ.  

 

2-ʪʝʤʘ. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ              

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ(4 ʯʘʩʘ) 

ʊʝʥʜʝʥʮʠʷ ʨʘʟʚʠʪʠʷ - ʥʦʚʝʡʰʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʙʦʨʪʦʚʦʡ 

ʘʚʪʦʤʘʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ, ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ 

ʢʣʘʩʩʠʯʝʩʢʠʭ, ʯʠʩʪʦ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ.       

        ʕʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʝʥʟʠʥʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ, ʩʭʝʤʳ, 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ. 

  ʉʠʩʪʝʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʚ ʮʠʣʠʥʜʨʳ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ. ʉʠʩʪʝʤʘ Bosch "Common Rail" (CR) ʜʣʷ ʜʠʟʝʣʝʡ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʤ ʚʧʨʳʩʢʦʤ.  ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ. 

ɼʘʪʯʠʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʛʘʪʝʣʝʤ(ʕʉʋɼ) - ʯʘʩʪʦʪʳ ʚʨʘʰʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, 

ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ, ʪʝʤʧʝʨʘʪʫʨʳ, ʜʝʪʦʥʘʮʠʠ ʠ ʜʨ. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʕʉʋɼ. 
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3-ʪʝʤʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʤʠʩʩʠʠ  ʊʉ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʨʦʙʢʠ 

ʧʝʨʝʤʝʥʳ ʧʝʨʝʜʘʯ. ʋʧʨʘʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ (2 ʯʘʩʘ) 

 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ ʊʉ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʩʪʫʧʝʥʯʘʪʳʭ, 

ʙʝʩʩʪʫʧʝʥʯʘʪʳʭ ʠ ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʠʭ  ʢʦʨʦʙʦʢ ʧʝʨʝʤʝʥʳ ʧʝʨʝʜʘʯ (ʂʇʇ). 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʉʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ, ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ(ʉɸʋɼ).  

 

4-ʪʝʤʘ. ʉʠʩʪʝʤʳ ʘʢʪʠʚʥʦʡ ʠ ʧʘʩʩʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɸʥʪʠʙʣʦʢʠʨʦʚʦʯʥʳʝ ʩʠʩʪʝʤʳ  ʘʚʪʦʤʦʙʠʣʝʡ (2 ʯʘʩʘ) 

ʉʠʩʪʝʤʳ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ. ɸʥʪʠʙʣʦʢʠʨʦʚʦʯʥʳʝ  

ʪʦʨʤʦʟʥʳʝ   ʩʠʩʪʝʤʳ(ABS). ʉʠʩʪʝʤʘ ʘʥʪʠʧʨʦʙʫʢʩʠʨʦʚʢʠ ʚʝʜʫʱʠʭ ʢʦʣʝʩ(ASR, 

TRC). ʉʠʩʪʝʤʳ ʧʘʩʩʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ. ʉʠʩʪʝʤʘ ʧʦʜʫʰʝʢ 

ʙʝʟʦʧʘʩʥʦʩʪʠ.  ʉʠʩʪʝʤʘ ʥʘʪʷʞʝʥʠʷ ʨʝʤʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʭʝʤʳ ʠ ʧʨʠʥʮʠʧ 

ʨʘʙʦʪʳ.  

 

5-ʪʝʤʘ. ɹʦʨʪʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

(2 ʯʘʩʘ) 

 

            ɹʦʨʪʦʚʘʷ  ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ,  ʢʘʢ ʩʦʩʪʘʚʥʘʷ  

ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʦʙʝʧʝʯʠʚʘʶʱʘʷ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʫ, ʭʨʘʥʝʥʠʷ ʠ 

ʦʪʦʙʨʘʞʝʥʠʷ  ʠʥʬʦʨʤʘʮʠʠ  ʦ  ʨʝʞʠʤʝ  ʜʚʠʞʝʥʠʷ  ʠ  ʪʝʭʥʠʯʝʩʢʦʤ  ʩʦʩʪʦʷʥʠʠ 

ʊʉ, ʘ ʪʘʢʞʝ ʦʢʨʫʞʘʶʱʠʭ ʝʛʦ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʘʭ. ʉʠʩʪʝʤʘ "ʚʦʜʠʪʝʣʴ-

ʘʚʪʦʤʦʙʠʣʴ-ʜʦʨʦʛʘ-ʩʨʝʜʘ". ɹʣʦʢ-ʩʭʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʠʪʝʣʷ. 

ʂʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʧʘʥʝʣʴ ʧʨʠʙʦʨʦʚ.  ɹʦʨʪʦʚʦʡ ʢʦʤʧʴʶʪʝʨ ʠ 

ʙʦʨʪʦʚʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ. 

 

ʉʆɼɽʈɾɸʅʀɽ   ʇʈɸʂʊʀʏɽʉʂʀʍ ɿɸʅʗʊʀʁ 

   

ʅʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʫ ʩʣʫʰʘʪʝʣʝʡ ʟʘʢʨʝʧʣʷʶʪʩʷ ʠʟʫʯʝʥʥʳʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʊʉ, ʨʝʰʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʧʦ 

ʠʟʫʯʝʥʠʶ ʩʭʝʤ ʠ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʘʚʪʦʤʦʪʠʟʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʜʨ. 

ʊʉ, ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʠ ʩʥʷʪʠʶ ʭʘʨʘʢʪʝʨʠʩʠʢ ʜʘʪʯʠʢʦʚ ɸʉ. ʇʦʣʫʯʝʥʥʳʝ 

ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʧʦʜʢʨʝʧʣʷʶʪʩʷ ʧʦ ʫʯʝʙʥʠʢʘʤ ʠ ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʷʤ, 

ʣʝʢʮʠʦʥʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʥʘʫʯʥʳʤ ʩʪʘʪʴʷʤ ʠ ʪʝʟʠʩʘʤ, ʨʘʟʜʘʪʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ.  

 

1 - ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ. 

ʆʙʦʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ  

ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ 

ɺ ʫʯʝʙʥʦʡ,  ʪʝʭʥʠʯʝʩʢʦʡ ʠ  ʩʧʨʘʚʦʯʥʦʡ  ʣʠʪʝʨʘʪʫʨʝ  ʰʠʨʦʢʦ  

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʢʨʘʱʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʘʚʪʦʤʦʙʠʣʷʭ ʠ ʜʨ. ʚʠʜʘʭ ʊʉ ʚ ʦʩʥʦʚʦʤ ʚ ʚʠʜʝ 
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ʘʙʙʨʝʚʠʘʪʫʨʳ  ʥʘʠʤʝʥʦʚʘʥʠʷ ʩʠʩʪʝʤ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ʎʝʣʴʶ  ʨʘʙʦʪʳ 

ʷʚʣʷʝʪʩʷ  ʠʟʫʯʝʥʠʝ  ʚʠʜʦʚ  ʠ ʩʦʢʨʘʱʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʊʉ. ʉʣʫʰʘʪʝʣʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʚʩʝ ʚʠʜʳ  ʠ 

ʩʦʢʨʘʱʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦ 

ʢʦʥʢʨʝʪʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʥʝ ʤʝʥʝʝ 5 ʩʠʩʪʝʤ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʪʘʙʣʠʮʳ 

ʧʨʠʣʦʞʝʥʥʦʡ ʢ ʦʧʠʩʘʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ  ʨʘʙʦʪʳ. 

  

2 -ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ.  

ʀʟʫʯʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ  ʠ ʧʨʠʙʦʨʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ  ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ  ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪʨʘʢʪʦʨʦʚ  

 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ - ʫʛʣʫʙʠʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʧʦ 

ʫʩʪʨʦʡʩʪʚʫ ʠ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʦʚ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʚʝʨʢʠ, ʨʝʛʫʣʠʨʦʚʢʠ ʠ ʠʩʧʳʪʘʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪʨʘʢʪʦʨʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ,   ʪʝʩʪʝʨʦʚ, ʦʩʮʠʣʣʦʛʨʘʬʦʚ,  ʤʫʣʴʪʠʤʝʪʨʦʚ ʠ ʜʨ. ʉʣʫʰʘʪʝʣʷʤ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʫ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʡ ʠ 

ʧʨʠʙʦʨʦʚ ʠ ʧʨʠʦʙʨʝʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʧʦ ʨʘʙʦʪʝ ʥʘ ʥʠʭ. 

 

3 - ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ. 

 ɼʘʪʯʠʢʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ 

   ʆʜʥʠʤ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʧʦʣʟʫʝʤʳʭ ʜʘʪʯʠʢʦʚ ʚ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʢʠ ʊʉ, ʷʚʣʶʪʩʷ ʜʘʪʯʠʢʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ. ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 

ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʜʘʪʯʠʢʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ - ʠʥʜʫʢʮʠʦʥʥʳʝ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʵʬʬʝʢʪʝ ʍʦʣʣʘ ʠ ʦʧʪʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ. ʎʝʣʴʶ  ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ  ʠʟʫʯʝʥʠʝ  

ʫʩʪʨʦʡʩʪʚʘ, ʨʘʙʦʪʫ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʪʯʠʢʦʚ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʧʦʣʦʞʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. ʉʣʫʰʘʪʝʣʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʫ 

ʜʘʪʯʠʢʦʚ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʧʦ ʦʙʨʘʟʮʘʤ  

ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʧʨʦʚʝʨʠʪ ʠʭ ʠʩʧʨʘʚʥʦʩʪʴ ʠʟʤʝʨʝʥʠʝʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʘʪʫʰʢʠ ʜʘʪʯʠʢʘ  ʩ ʧʦʤʦʱʶ ʦʤʤʝʪʨʘ.  

 

4 - ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ. 

 ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʠ ʚʦʟʜʫʭʘ ʚʦ 

ʚʧʫʩʢʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 
          ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ (ɼʊʆɾ) ʠ ʚʦʟʜʫʭʘ ʚʦ 

ʚʧʫʩʢʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ   ʷʚʣʷʶʪʩʷ ʥʝʦʪʣʝʤʣʠʤʦʡ ʯʘʩʪʴʶ ʤʠʢʧʨʦʮʝʩʩʦʨʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʕʉʋɼ). ʅʘ ʚʩʝʭ ʘʚʪʦʤʦʙʠʣʷʭ, 

ʦʩʥʘʱʸʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʟʘʞʠʛʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʳ 

ʦʜʠʥʘʢʦʚʳʝ ʪʝʨʤʦʨʝʟʠʩʪʦʨʥʳʝ ʜʘʪʯʠʢʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʦʣʴʟʫʷʩʴ ʠʟʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʦʙʨʘʟʮʘʤʠ  ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʨʝʟʫʣʴʪʘʪʳ ʟʘʥʦʩʷʪʴʩʷ ʚ ʪʘʙʣʠʮʫ.   
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ʌʦʨʤʘ ʦʙʫʯʝʥʠʷ 

ʌʦʨʤʘ ʦʙʫʯʝʥʠʷ ʦʪʨʘʞʘʝʪ ʪʘʢʠʝ ʚʥʝʰʥʠʝ ʩʪʦʨʦʥʳ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʢʘʢ  ʩʧʦʩʦʙ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ: ʧʦʨʷʜʦʢ ʠ ʨʝʞʠʤ;  ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʙʫʯʝʥʠʷ: ʣʝʢʮʠʷ, ʩʝʤʠʥʘʨ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʠ ʧʨ; ʩʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦ ʠ ʦʙʫʯʘʶʱʠʭʩʷ: ʬʨʦʥʪʘʣʴʥʘʷ, 

ʢʦʣʣʝʢʪʠʚʥʘʷ, ʛʨʫʧʧʦʚʘʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ.  

       ʇʨʠ ʦʙʫʯʝʥʠʷ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ  ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ: 

¶ ʂʦʣʣʝʢʪʠʚʥʘʷ ï ʢʦʣʣʝʢʪʠʚʥʦʝ, ʩʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʦʙʱʝʛʦ ʫʯʝʙ-

ʥʦʛʦ ʟʘʜʘʥʠʷ ʚʩʝʤʠ ʩʪʫʜʝʥʪʘʤʠ. ʍʘʨʘʢʪʝʨ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ: ʠʪʦʛ ʢʦʣ-

ʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ.  

¶ ɻʨʫʧʧʦʚʘʷ ï ʩʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʝʜʠʥʦʛʦ ʟʘʜʘʥʠʷ ʚ ʤʘʣʳʭ ʛʨʫʧ-

ʧʘʭ. ʍʘʨʘʢʪʝʨ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ: ʠʪʦʛ ʛʨʫʧʧʦʚʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʥʘ 

ʦʩʥʦʚʝ ʚʢʣʘʜʘ ʢʘʞʜʦʛʦ.  

¶ ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ï ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʫʯʝʙʥʦʛʦ ʟʘʜʘʥʠʷ. 

ʍʘʨʘʢʪʝʨ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ: ʠʪʦʛ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. ʆʙʳʯʥʦ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʝ. 

 

ʂʈʀʊɽʈʀʀ ʆʎɽʅʂʀ 

 

 ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ɹʘʣʣ 
ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʙʘʣʣ 

1 

2 

ʂʝʡʩ  

ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ   

1,5 ʙʘʣʣ  

1,0 ʙʘʣʣ 
2,5 
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II . ʀʅʊɽʈɸʂʊʀɺʅʓɽ ʄɽʊʆɼʓ ʆɹʋʏɽʅʀʗ, ʀʉʇʆʃʔɿʋɽʄʓɽ ɺ 

ʄʆɼʋʃɽ  

 

 

 

 

 

ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ (ʙʨʝʡʥʩʪʦʨʤʠʥʛ - ʤʦʟʛʦʚʘʷ ʘʪʘʢʘ) ï ʤʝʪʦʜ ʢʦʣʣʝʢ-

ʪʠʚʥʦʡ ʛʝʥʝʨʘʮʠʠ ʠʜʝʠ ʨʝʰʝʥʠʷ ʥʘʫʯʥʦʡ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ. 

ɺʦ ʚʨʝʤʷ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʫʯʘʩʪʥʠʢʠ ʩʪʨʝʤʷʪʩʷ ʩʦʚʤʝʩʪʥʦ ʨʝʰʠʪʴ 

ʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ: ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʝ ʤʥʝʥʠʝ ʧʦ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ (ʛʝʥʝʨʠ-

ʨʫʶʪ), ʦʪʙʠʨʘʶʪ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ, ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʦʧʪʠʤʘʣʴʥʳʝ 

ʠʜʝʠ ʙʝʟ ʢʨʠʪʠʢʠ ʦʩʪʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʦʙʩʫʞʜʘʶʪ ʦʪʦʙʨʘʥʥʳʝ ʠʜʝʠ ʠ ʨʘʟʚʠ-

ʚʘʶʪ ʠʭ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʦʙʦʩʥʦʚʘʥʠʷ ʠʣʠ ʦʧʨʦʚʝʨʞʝ-

ʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʤʦʟʛʦʚʳʭ ʘʪʘʢ ï ʘʢʪʠʚʠʟʘʮʠʷ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʠ ʨʘʟʚʠʪʠʝ ʤʦʪʠʚʘʮʠʠ ʝʛʦ ʨʝʰʝʥʠʷ, ʢʫʣʴ-

ʪʫʨʘ ʦʙʱʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, ʠʟʙʘʚʣʝʥʠʝ ʦʪ 

ʠʥʝʨʮʠʠ ʤʳʰʣʝʥʠʷ ʠ ʧʨʝʦʜʦʣʝʥʠʝ ʧʨʠʚʳʯʥʦʛʦ ʭʦʜʘ ʤʳʰʣʝʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʪʚʦʨʯʝʩʢʦʡ ʟʘʜʘʯʠ. 

Å ʇʨʷʤʦʡ ʢʦʣʣʝʢʪʠʚʥʳʡ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʦʨ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʤʥʝʥʠʡ ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ. ɺʩʷ ʛʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

(ʥʝ ʙʦʣʝʝ 20 ʯʝʣʦʚʝʢ) ʟʘʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝʤ ʦʜʥʦʡ ʧʨʦʙʣʝʤʳ. 

Å ʄʘʩʩʦʚʳʡ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ ï ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ ʚ ʙʦʣʴʰʦʡ ʘʫʜʠʪʦʨʠʠ, ʨʘʟʜʝʣʝʥʥʦʡ ʥʘ ʤʠʢʨʦ-

ʛʨʫʧʧʳ. 

Å ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʨʝʰʘʝʪʩʷ ʦʜʠʥ ʠʟ ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    ʄʝʪʦʜ "ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ" 
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ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ çʄʦʟʛʦʚʦʡ ʰʪʫʨʤè: 

1.ʉʣʫʠhʪʝʣʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʦʤ  "ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ" 

ʨʝʰʠʪ  ʧʨʦʙʣʝʤʫ ʚʳʙʦʨʘ  ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʜʘʪʯʠʢʘ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʙʦʨʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ  

ʭʣʦʧʢʦʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ (ʍʋʄ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʨʷʜʢʠ.  

ʉʦʚʨʝʤʝʥʥʳʭ ʍʋʄ  ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʭʘʥʠʯʝʩʢʠʝ  ʜʘʪʯʠʢʠ 

ʚ ʚʠʜʝ ʢʦʧʠʨʫʶʱʠʭ ʧʦʣʦʟʦʚʠʜʥʳʭ ʱʫʧʦʚ,  ʜʠʩʢʦʚ, ʢʦʣʝʩ, 

ʠʤʝʶʱʠʭ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʩʫʱʝʩʪʚʝʥʥʫʶ ʤʘʩʩʫ, 

ʠʥʝʨʮʠʦʥʥʦʩʪʴ, ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʚʦʡʪʚ ʧʦʯʚʳ ʠ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʡ ʠ ʜʨ. ʩʥʠʞʘʶʱʠʭ ʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘʟʥʘʯʝʥʠʷʠ 

ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʳ  ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʟʘʯʘʩʪʫʶ ʦʪʢʣʶʯʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʢʠ 

ʚʳʩʦʪʳ ʫʙʦʨʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʥʘ ʦʩʥʦʚʝ ʧʦʜʨʦʙʥʦʛʦ ʦʙʟʦʨʘ ʠ ʠ ʘʥʘʣʠʟʘ 

ʢʦʥʩʪʨʫʢʮʠʡ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʜʘʪʯʠʢʦʚ ʨʘʩʩʪʦʷʥʠʷ ʠ ʟʘʟʦʨʦʚ 

ʚʳʙʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʜʘʪʯʠʢʘ ʜʣʷ  

ʧʨʠʤʝʥʝʥʠʷ  ʚ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʳʩʦʪʳ ʫʙʦʨʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

 2. ʉʣʫʠhʪʝʣʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʦʤ  "ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ" 

ʨʝʰʠʪ  ʧʨʦʙʣʝʤʫ ʚʳʙʦʨʘ  ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʜʘʪʯʠʢʘ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ  ʚʝʨʪʠʢʘʣʴʥʦ- 

ʰʧʠʥʜʝʣʴʥʦʡ ʍʋʄ, ʠʤʝʶʰʫʶ ʢʣʠʥʦʨʝʤʝʥʥʳʡ ʧʨʠʚʦʜ  ʠ 

ʩʦʚʝʨʰʘʶʰʠʡ  ʨʝʚʝʨʩʠʨʫʶʰʝʝ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ.  
3. ʉʣʫʠhʪʝʣʷʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜʦʤ  "ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ" 

ʨʝʰʠʪ  ʧʨʦʙʣʝʤʫ ʚʳʙʦʨʘ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʜʘʪʯʠʢʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʦʞʜʝʥʠʷ  ʭʣʦʧʢʦʚʦʜʯʝʩʢʦʛʦ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʠ ʫʙʦʨʢʝ ʫʨʦʞʘʷ 

ʭʣʦʧʯʘʪʥʠʢʘ(ʪʨʘʢʪʦʨ+ʢʫʣʴʪʠʚʘʪʦʨ,...+ʭʣʦʧʢʦʫʙʦʨʦʯʥʘʷ 

ʤʘʰʠʥʘ)  
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ʊʘʙʣʠʮʘ ɿ/ʍ/ʋ 

ɿʥʘʝʤ ʍʦʪʠʤ ʫʟʥʘʪʴ ʋʟʥʘʣʠ 

   

   

   

ʇʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʊʘʙʣʠʮʘ ɿ/ʍ/ʋ ʢ ʪʝʤʫ: 

 
ɿʥʘʝʤ ʍʦʪʠʤ ʫʟʥʘʪʴ ʋʟʥʘʣʠ 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʝʟʜʘ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʣʦʛʠʩʪʠʢʠ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʣʦʛʠʩʪʠʢʠ 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʤʘʰʠʥ ʜʣʷ ʪʦʧʦʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʘʰʠʥ 

ʜʣʷ ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 

ʉʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ  

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʂʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ  

 

ʆʧʪʠʤʠʟʘʮʠʷ  ʆʧʪʠʤʠʟʘʮʠʷ  

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʃʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ  

 

ʄʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʄʘʥʠʧʫʣʠʨʦʚʘʥʠʝ 

 

ɿʥʘʢʦʤʷʪʩʷ ʩ ʧʨʘʚʠʣʘʤʠ ʩʦʩʪʘʚʣʝʥʠʷ ʪʘʙʣʠʮʳ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʦ/ ʚ ʧʘʨʘʭ ʦʬʦʨʤʣʷʶʪ ʪʘʙʣʠʮʫ. 
 

ʉʘʤʦʩʪʦʷʪʝʣʴʥʦ ʯʠʪʘʶʪ, ʩʣʫʰʘʶʪ ʣʝʢʮʠʶ. 

ʆʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦʩʳ:  çʏʪʦ ʚʳ ʫʞʝ ʟʥʘʝʪʝ ʧʦ ʜʘʥʥʦʡ 

ʪʝʤʝ?è ʠ çʏʪʦ ʚʳ ʭʦʪʠʪʝ  ʫʟʥʘʪʴ?è (ʉʦʟʜʘʝʪʩʷ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʘʷ ʦʩʥʦʚʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ). 

ɿʘʧʦʣʥʷʶʪ 1-ʶ ʠ 2-ʶ ʢʦʣʦʥʢʠ ʪʘʙʣʠʮʳ. 

ʪʘʙʣʠʮʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ/ʚ ʧʘʨʘʭ 

ʊɸɹʃʀʎɸ 

ɿ/ʍ/ʋ ï ɿʥʘʝʤ / 

ʍʦʪʠʤ 

ʫʟʥʘʪʴ/ʋʟʥʘʣʠ. 

ʇʦʟʚʦʣʷʝʪ 

ʧʨʦʚʝʩʪʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢ

ʫʶ ʨʘʙʦʪʫ ʧʦ 

ʪʝʢʩʪʫ, ʪʝʤʝ, 

ʨʘʟʜʝʣʫ. 

¶ ʈʘʟʚʠʚʘʝʪ ʩʠ-

ʩʪʝʤʥʦʝ ʤʳʰ-

ʣʝʥʠʝ, ʥʘʚʳʢʠ 

ʘʥʘʣʠʟʘ, ʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʥʠʷ. 

 
ɿʘʧʦʣʥʷʶʪ 3-ʶ ʢʦʣʦʥʢʫ ʪʘʙʣʠʮʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ/ʚ 

ʧʘʨʘʭ. 
 

ʊɸɹʃʀʎɸ ɿ/ʍ/ʋ 
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II I . ʊɽʆʈɽʊʀʏɽʉʂʀʍ ʄɸʊɽʈʀɸʃʓ  

 

1-ʪʝʤʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʝʨʤʠʥʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ(ʊʉ). ʆʧʨʝʜʝʣʝʥʠʝ ñɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘò 

ʇʣʘʥ: 

1.ɺʚʝʜʝʥʠʝ. ʈʦʣʴ ʠ ʟʥʘʯʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ   

ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ. 

2.ʉʦʚʨʝʤʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʝʨʤʠʥʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ  

ñʘʚʪʦʤʘʪʠʟʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘñ. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʤʘʰʠʥ ʜʣʷ ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ GPS-ʪʝʭʥʦʣʦʛʠʡ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ  ñʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚñ. ʊʝʥʜʝʥʮʠʷ  

ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʊʉ. 

4. ʆʩʦʙʝʥʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ, ʪʨʘʢʪʦʨʦʚ ʠʣʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ 

ʢʘʢ ʦʙʲʝʢʪʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʢʠ ʊʉ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʘʚʪʦʤʦʙʠʣʴ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ 

ʪʨʘʥʩʧʦʨʪ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʪʨʘʢʪʦʨ, ʦʙʲʝʢʪ 

ʫʧʨʘʚʣʝʥʠ,̫ ʙʦʨʪʦʚʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʜʘʪʯʠʢʠ, ʢʦʥʪʨʦʣʣʝʨʳ, 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʳ 

 

1.1 ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʋʟʙʝʢʠʩʪʘʥʘ 
 ʇʦʩʣʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ 

ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʜʦʩʪʘʚʢʫ ʩʳʨʴʷ, ʨʘʟʣʠʯʥʳʭ ʛʦʪʦʚʳʭ ʪʦʚʘʨʦʚ ʠ 

ʧʘʩʩʘʞʠʨʦʚ ʢ ʤʝʩʪʘʤ ʥʘʟʥʘʯʝʥʠʷ ʰʝʣ ʧʦ ʧʫʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʛʨʘʥʜʠʦʟʥʦʛʦ ʧʣʘʥʘ 

ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʳʧʫʩʢ ʣʝʛʢʦʚʳʭ ʠ ʛʨʫʟʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʨʘʟʣʠʯʥʳʭ  ʢʣʘʩʩʦʚ ʠ ʘʚʪʦʙʫʩʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʧʣʘʥʘ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩʫʥʦʢ 1.1. 

 ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʚ ʩʚʦʝʤ 

ʨʘʟʚʠʪʠʠ ʧʨʦʰʣʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ: 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʟʘʨʦʞʜʝʥʠʝ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʦʪʨʘʩʣʠ ʧʨʦʠʩʭʦʜʠʣʦ ʩ 1994 

ʧʦ 1999 ʛʛ., ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʩʘʢʠʥʩʢʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʟʘ-

ʚʦʜʘ ʠ ʥʘʯʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʛʢʦʚʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʘʚʪʦʤʦʙʠ-

ʣʝʡ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʵʪʘʧʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʚʠʜʝ ʩʙʦʨʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʝʪʴ ʧʨʦʜʘʞ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʤʦʙʠ-

ʣʝʡ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʜʠʣʝʨʩʢʠʭ ʢʦʤʧʘʥʠʡ ʠ 

ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ. ɺ 1998 ʛʦʜʫ çʋʟʘʚʪʦʩʘʥʦʘʪè ʩʪʘʣʘ ʯʣʝʥʦʤ ʄʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʠʪʝʣʝʡ (OICA), ʯʪʦ ʦʟʥʘʯʘʣʦ ʧʨʠʟʥʘʥʠʝ 

ʢʘʯʝʩʪʚʘ ʫʟʙʝʢʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʙʫʩʦʚ ʩʨʝʜ-

ʥʝʡ ʚʤʝʩʪʠʤʦʩʪʠ ʚ ʛ.ʉʘʤʘʨʢʘʥʜʝ ʩʦʚʤʝʩʪʥʦ ʩ ʪʫʨʝʮʢʦʡ ʬʠʨʤʦʡ çʂʦʯè. 



16 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʲʝʢʪʠʚʥʳʝ ʩʣʦʞʥʦʩʪʠ ʥʘʯʘʣʴʥʦʛʦ ʵʪʘʧʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʦʪʨʘʩʣʴ ʠʩʧʳʪʘʣʘ ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ï ʚ 

2000-2004 ʛʛ., ʢʦʛʜʘ ʥʘ ʚʥʝʰʥʝʤ ʩʧʨʦʩʝ ʥʘ ʫʟʙʝʢʩʢʠʝ ʘʚʪʦʤʦʙʠʣʠ ʩʢʘʟʘʣʠʩʴ 

ʥʝ ʪʦʣʴʢʦ ʧʦʩʣʝʜʩʪʚʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʜʝʬʦʣʪʘ ʘʚʛʫʩʪʘ 1998 ʛʦʜʘ (ʩ ʨʝʟʢʦʡ ʜʝ-

ʚʘʣʴʚʘʮʠʝʡ ʨʦʩʩʠʡʩʢʦʛʦ ʨʫʙʣʷ ʠ ʫʜʦʨʦʞʘʥʠʝʤ ʠʤʧʦʨʪʘ), ʥʦ ʠ ʙʘʥʢʨʦʪʩʪʚʦ 

ʫʟʙʝʢʩʢʦʛʦ ʧʘʨʪʥʝʨʘ ï ʟʘʨʫʙʝʞʥʦʛʦ ʩʦʫʯʨʝʜʠʪʝʣʷ ï ʢʦʤʧʘʥʠʠ çɼʕʋè. ɹʦʣʝʝ 

ʪʦʛʦ, ʢ ʵʪʦʤʫ ʧʝʨʠʦʜʫ ʫʟʙʝʢʩʢʠʡ ʟʘʚʦʜ ʥʘʢʦʧʠʣ ʙʦʣʴʰʠʝ ʚʘʣʶʪʥʳʝ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʠ ʧʝʨʝʜ ʢʦʨʝʡʩʢʠʤʠ ʙʘʥʢʘʤʠ, ʬʠʥʘʥʩʠʨʦʚʘʚʰʠʤʠ ʧʨʠ ʧʦʩʨʝʜʥʠʯʝ-

ʩʪʚʝ ʤʘʪʝʨʠʥʩʢʦʡ ʢʦʨʝʡʩʢʦʡ ʢʦʤʧʘʥʠʠ ʧʦʩʪʘʚʢʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ, ʢʘʢ ʚʳʷʚʠʣʦʩʴ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʠʟ-ʟʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʟʘʚʳʰʝʥʠʷ ʮʝʥ ʥʘ ʥʠʭ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʦʩʪʘʥʦʚʠʣʦʩʴ, ʦʙʲʝʤ 

ʧʨʦʜʘʞ ʨʝʟʢʦ ʫʧʘʣ ʠ ʚʧʣʦʪʴ ʜʦ 2004 ʛʦʜʘ ʥʘʭʦʜʠʣʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʥʝ 

ʧʨʝʚʳʰʘʚh ʝʤ 34-40 ʪʳʩʷʯ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʛʦʜ. 

ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʙʦʣʴʰʠʝ ʩʣʦʞʥʦʩʪʠ ʠʩʧʳʪʳʚʘʣ ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʟʘʚʦʜ 

ʚ ʩʚʷʟʠ ʩ ʥʝʚʳʧʦʣʥʝʥʠʝʤ ʪʫʨʝʮʢʦʛʦ ʧʘʨʪʥʝʨʘ ʩʚʦʠʭ ʦʙʷʟʘʪʝʣʴʩʪʚ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʧʦ ʵʢʩʧʦʨʪʥʳʤ ʧʦʩʪʘʚʢʘʤ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠ-

ʤʳʭ ʘʚʪʦʙʫʩʦʚ ʙʳʣʦ ʥʘʩʪʦʣʴʢʦ ʥʠʟʢʠʤ, ʯʪʦ ʦʥʠ ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʨʘʟʤʝʱʘ-

ʣʠʩʴ ʜʘʞʝ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ. 

 ʋʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʠ ʩ ʚʥʝʰʥʝʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ ɸʩʘʢʠʥʩʢʦʛʦ 

ʟʘʚʦʜʘ ʚ 2004 ʛʦʜʫ ʧʦʟʚʦʣʠʣʦ ʧʨʠʚʣʝʯʴ ʥʦʚʦʛʦ ʟʘʨʫʙʝʞʥʦʛʦ ʧʘʨʪʥʝʨʘ ʚ 

ʦʨʛʘʥʠʟʘʮʠʶ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 21 ʬʝʚʨʘʣʷ 

2008 ʛʦʜʘ ʥʘ ʙʘʟʝ ɸʩʘʢʠʥʩʢʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʟʘʚʦʜʘ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʦʚʦʝ 

ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ï çGM Uzbekistanè. 

ɽʛʦ ʫʯʨʝʜʠʪʝʣʝʤ ʚʤʝʩʪʝ ʩ ɸʂ çʋʟʘʚʪʦʩʘʥʦʘʪè ʚʳʩʪʫʧʠʣʘ ʢʦʨʧʦʨʘʮʠʷ 

çGeneral Motorsè, ʩ ʢʦʪʦʨʦʡ ʫʜʘʣʦʩʴ ʜʦʛʦʚʦʨʠʪʴʩʷ ʦ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ɸʩʘʢʠʥʩʢʦʛʦ ʟʘʚʦʜʘ, ʚʢʣʶʯʘʷ ʧʝʨʝʜʘʯʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ 

ʥʦʚʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ.  

 ʆʪʨʘʩʣʴ ʧʦʣʫʯʠʣʘ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʝ ʥʘʣʦʛʦʚʳʝ ʠ 

ʪʘʤʦʞʝʥʥʳʝ ʣʴʛʦʪʳ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʡ ʢʦʥʚʝʨʪʘʮʠʠ ʜʣʷ 

ʟʘʢʫʧʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʡ ʌʦʥʜ ʨʘʟʚʠʪʠʷ ʟʘ ʩʯʝʪ ʘʢʮʠʟʥʦʛʦ ʥʘʣʦʛʘ, ʥʝ ʚʦʚʣʝʢʘʝʤʦʛʦ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʘ ʥʘʧʨʘʚʣʷʝʤʦʛʦ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʠ 

ʣʦʢʘʣʠʟʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

 ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʙʳʣʠ ʫʨʝʛʫʣʠʨʦʚʘʥʳ ʦʪʥʦʰʝʥʠʷ ʩ ʪʫʨʝʮʢʠʤ ʧʘʨʪʥʝʨʦʤ 

ʧʦ ʉʘʤʘʨʢʘʥʜʩʢʦʤʫ ʟʘʚʦʜʫ, ʢʦʪʦʨʳʡ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʜʣʷ ʥʝʛʦ 

ʧʨʦʮʝʜʫʨʳ ʙʘʥʢʨʦʪʩʪʚʘ, ʜʦʙʨʦʚʦʣʴʥʦ ʚʳʰʝʣ ʠʟ ʩʦʩʪʘʚʘ ʫʯʨʝʜʠʪʝʣʝʡ ʵʪʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʠʚʣʝʯʴ ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʘ ʵʪʦʤ 

ʧʨʝʜʧʨʠʷʪʠʠ ʷʧʦʥʩʢʫʶ ʢʦʤʧʘʥʠʶ çʀʩʫʜʟʫè ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ çʀʪʦʯʫè, 

ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʚʦʰʣʠ ʚ ʫʩʪʘʚʥʳʡ ʬʦʥʜ, ʥʦ ʠ ʧʨʝʜʦʩʪʘʚʠʣʠ ʩʚʦʶ 

ʪʝʭʥʦʣʦʛʠʶ ʠ ʙʨʝʥʜ ʧʨʦʠʟʚʦʜʠʤʳʤ ʘʚʪʦʙʫʩʘʤ ʠ ʛʨʫʟʦʚʳʤ ʘʚʪʦʤʦʙʠʣʷʤ 

ʩʨʝʜʥʝʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ. 

 ʊʨʝʪʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ï ʧʝʨʠʦʜ ʩ 2004 ʧʦ 2011 ʛʦʜ, ʢʦʛʜʘ ʧʨʦʠʟʦʰʣʦ 

ʨʝʟʢʦʝ ʥʘʨʘʱʠʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʚʪʦʤʦʙʠʣʝʡ ʚʩʝʭ ʤʘʨʦʢ, ʫʚʝʣʠʯʝʥʠʝ 

ʤʦʱʥʦʩʪʝʡ ɸʩʘʢʠʥʩʢʦʛʦ ʟʘʚʦʜʘ ʩʦ 140 ʜʦ 225 ʪʳʩʷʯ ʘʚʪʦʤʦʙʠʣʝʡ. ʕʪʦʪ ʵʪʘʧ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʛʣʫʙʦʢʠʤʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ï ʨʘʩʰʠʨʝʥʠʝʤ 
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ʤʦʜʝʣʴʥʦʛʦ ʨʷʜʘ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʙʳʩʪʨʳʤ ʫʛʣʫʙʣʝʥʠʝʤ ʫʨʦʚʥʷ ʣʦʢʘʣʠʟʘʮʠʠ, 

ʚʧʣʦʪʴ ʜʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʚʠʛʘʪʝʣʝʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʙʳʩʪʨʦ 

ʨʘʩʪʝʪ ʵʢʩʧʦʨʪ ʘʚʪʦʤʦʙʠʣʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʢʘʟʘʥʥʦʛʦ ʧʝʨʠʦʜʘ 

(ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʠʦʜ 2008-2009 ʛʛ., ʩʚʷʟʘʥʥʦʛʦ ʩ ʛʣʦʙʘʣʴʥʳʤ ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʦʤ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʘʟʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʤʝʥʥʦ ʥʳʥʝʰʥʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ 

ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ. 

 ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʪʨʘʩʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ 

ʜʣʷ ʥʫʞʜ ʵʢʦʥʦʤʠʢʠ ʚ ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʘʭ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʷ ï ʣʝʛʢʦʚʳʝ 

ʧʘʩʩʘʞʠʨʩʢʠʝ ʘʚʪʦʤʦʙʠʣʠ, ʛʨʫʟʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ ʩʨʝʜʥʝʡ ʠ ʙʦʣʴʰʦʡ 

ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ, ʘʚʪʦʙʫʩʳ ʩʨʝʜʥʝʡ ʧʘʩʩʘʞʠʨʦʚʤʝʩʪʠʤʦʩʪʠ. ʈʘʩʰʠʨʷʶʪʩʷ 

ʨʘʙʦʪʳ ʧʦ ʣʦʢʘʣʠʟʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʚʦʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʜʩʪʨʦʝʢ ʠ ʧʨʠʮʝʧʥʦʡ ʪʝʭʥʠʢʠ. ʉʦʟʜʘʝʪʩʷ ʙʘʟʘ ʜʣʷ ʚʝʜʝʥʠʷ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ. 

 ɺ  2012 ʛʦʜʫ ʚ ʛ. ʊʘʰʢʝʥʪʝ ʟʘʧʫʰʝʥ ʩʦʚʤʝʩʪʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ  çJV  GM  

Power train - Uzbekistanè  ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʝʞʝʛʦʜʥʦ ʜʦ 360 ʪʳʩ. 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ  ʨʘʙʦʯʠʤ ʦʙʲʝʤʦʤ 1,2 ʠ 1,5 ʣ  ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ  ʠ  

ʚʥʝʰʥʝʛʦ ʧʦʪʨʝʙʠʣʝʡ.  

 

     
 

ʈʠʩ.1.1.ʕʪʘʧʳ ʨʘʟʚʠʪʠʝ ʘʚʪʦʧʨʦʤʘ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʵʚʦʣʶʮʠʷ ʤʦʜʝʣʴʥʦʛʦ 

ʨʷʜʘ ʧʨʦʜʫʢʮʠʠ 
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ɺ ʥʘʩʪʦʷʰʝʝ ʚʨʝʤʷ ʚ ʩʦʩʪʘʚ ɸʂ çʋʟʘʚʪʦʩʘʥʦʘʪè ʚʭʦʜʠʪ ʪʨʠ ʟʘʚʦʜʘ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʦʜʠʥ ʟʘʚʦʜ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ:  

 1. çGM Uzbekistanè ɸʩʘʢʠʥʩʢʠʡ ʟʘʚʦʜ ʧʦ ʚʳʧʫʩʢʫ ʣʝʛʢʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ. 

 2. çʉʘʤɸʚʪʦè-ʉʘʤʘʨʢʘʥʜʩʢʠʡ ʟʘʚʦʜ ʧʦ ʚʳʧʫʩʢʫ ʘʚʪʦʙʫʩʦʚ ʠ ʛʨʫʟʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ. 

 3. ñJV MAN Auto- Uzbekistanò ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɾʘʤʙʘʡʩʢʦʛʦ 

ʨʘʡʦʥʘ ʉʘʤʘʨʢʘʥʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨʢʘ ʛʨʫʟʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʪʷʞʝʣʦʛʦ ʢʣʘʩʩʘ.  

4. çJV  GM  Power train - Uzbekistanè ʛ. ʊʘʰʢʝʥʪ -ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. 

ʂʨʦʤʝ ʥʠʭ ʚ ʩʦʩʪʘʚʝ ɸʂ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʘʥʠʨʫʶʪ ʝʱʝ  27  ʢʨʫʧʥʳʭ ʠ 

ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʠʟʚʦʜʷʱʠʭ ʢʦʤʧʣʝʢʪʠʶʱʠʝ ʜʣʷ ʛʦʣʦʚʥʳʭ ʟʘʚʦʜʦʚ.   

 

1.2 ʉʦʚʨʝʤʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʪʝʨʤʠʥʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʤʘʰʠʥ ʜʣʷ ʪʦʧʦʦʨʠʝʥ-ʪʠʨʦʚʘʥʥʳʭ GPS-ʪʝʭʥʦʣʦʛʠʡ 
ʆʧʨʝʜʝʣʝʥʠʝ ñʘʚʪʦʤʘʪʠʟʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘò [ʟʜʝʩʴ 

ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʟʥʘʯʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ], ʮʝʣʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚʠʜʳ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ: ʧʨʦʝʢʪʥʘʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ, 

ʫʨʦʚʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʝʥʮʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʠ ʜʨ., 

ʥʘʟʥʘʯʝʥʠʝ GPS, GPRS, ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠ ʧʨʦʙʣʝʤʳ ʚʥʝʜʨʝʥʠʷ ʥʘ ʩʝʛʦʜʥʷ, 

ʦʙʟʦʨ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ ʠ ʜʨ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʘ ʩʝʛʦʜʥʷ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ ʥʝʩʢʦʣʴʢʠʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ. 

ʋʩʣʦʞʥʝʥʠʝ ʟʘʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʤʘʰʠʥʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠ 

ʚʦʟʨʘʩʪʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʵʣʝʢʪʨʦʥʥʦʤʫ ʦʩʥʘʱʝʥʠʶ 

ʪʨʘʥʩʧʦʨʪʘ, ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʚʠʪʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʣʫʯʰʫʶ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʦʩʥʘʱʝʥʠʝ ʙʦʨʪʦʚʳʤʠ 

ʢʦʤʧʴʶʪʝʨʘʤʠ, ʩʠʩʪʝʤʘʤʠ ʥʘʚʠʛʘʮʠʠ ʠ ʜʨ.). 

ʈʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʢʣʠʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʠ 

ʧʦʟʚʦʣʷʶʪ ʠʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʩʧʠʩʘʥʠʠ, ʤʘʨʰʨʫʪʘʭ, ʩʪʦʠʤʦʩʪʠ ʫʩʣʫʛ, ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʳʭ ʤʝʩʪ ʠ ʪ.ʜ. 

ʉʫʱʝʩʪʚʫʶʪ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ 

ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ: ʛʨʫʟʦʚʣʘʜʝʣʴʮʘʤʠ, ʧʝʨʝʚʦʟʯʠʢʘʤʠ, ʵʢʩʧʝʜʠʪʦʨʘʤʠ ʠ ʪ.ʧ. ɺ 

ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʝʞʝʜʥʝʚʥʦ ʨʘʟʤʝʱʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʛʨʫʟʘʭ ʠ ʩʚʦʙʦʜʥʳʭ 

(ʧʦʧʫʪʥʳʭ) ʤʘʰʠʥʘʭ. ʀʥʬʦʨʤʘʮʠʷ ʩʨʘʟʫ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʚʩʝʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʇʦʜʦʙʨʘʚ ʧʦʜʭʦʜʷʱʠʡ ʛʨʫʟ (ʠʣʠ ʤʘʰʠʥʫ), ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʩʠʩʪʝʤʳ ʩʚʷʟʳʚʘʝʪʩʷ ʥʘʧʨʷʤʫʶ ʩ ʬʠʨʤʦʡ, ʧʨʝʜʦʩʪʘʚʠʚʰʝʡ ʠʥʬʦʨʤʘʮʠʶ, ʠ 

ʜʦʛʦʚʘʨʠʚʘʝʪʩʷ ʦ ʧʝʨʝʚʦʟʢʝ. 
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ɸʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʧʨʝʜʧʨʠʷʪʠʝʤ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʧʨʦʜʚʠʞʝʥʠʝʤ ʛʨʫʟʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ ʧʝʨʝʚʦʟʦʢ, ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʧʠʩʘʥʠʡ ʠ ʪ. 

ʧ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʧʨʦʝʟʜʘ, ʚʳʧʦʣʥʝʥʠʷ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʠ ʵʢʩʧʝʜʠʪʦʨʩʢʠʭ ʬʫʥʢʮʠʡ. 

 ɸʚʪʦʪʨʘʥʩʧʦʨʪ 
ʂʦʤʧʣʝʢʩʥʦʡ ʧʦʜʭʦʜ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ - ʵʪʦ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʧʨʝʜʧʨʠʷʪʠʡ (ʘʚʪʦʙʘʟ, 

ʘʚʪʦʙʫʩʥʳʭ ʠ ʪʨʦʣʣʝʡʙʫʩʥʳʭ ʧʘʨʢʦʚ), ʘ ʪʘʢʞʝé è 

ʃʦʛʠʩʪʠʢʘ 
ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʢʘʢ: 

Å ʚr ʙʦʨ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ;  

Å ʩʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦ ʩʢʣʘʜʩʢʠʤ ʠé è 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʝʟʜʘ 
ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʧʨʦʝʟʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘʚʪʦʙʘʟʘʭ, ʩʢʣʘʜʩʢʠʭ, ʪʦʚʘʨʥʳʭ, 

ʧʨʦʜʫʢʪʦʚʳʭ ʠ ʜʨ. ʙʘʟʘʭ ʜʣʷ ʫʯʝʪʘ ʧʘʨʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦé è 

ɻʀʉ (geographic information systems (GIS)) ʚ ʪʨʘʥʩʧʦʨʪʝ 

ʉʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ, ʠʥʪʝʨʝʩ (ʚ ʢʦʥʪʝʢʩʪʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʪʨʘʥʩʧʦʨʪʘ) ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʣʝʜʫʶʱʠʝé è 

ɸʚʪʦ GPS (global positioning system) 

ʉʝʛʦʜʥʷ GPS - ʧʨʠʝʤʥʠʢʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠ 

ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʙʦʨʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ 

çʯʝʨʥʦʛʦ ʷʱʠʢʘè, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʦʭʨʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʘʚʪʦʩʠʛʥʘʣʠʟʘʮʠʷʭ, 

ʩʨʝʜʩʪʚʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʥʘʚʠʛʘʮʠʠ. ɽʩʣʠ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʨʠʙʦʨ 

ʜʣʷ ʘʚʪʦʣʶʙʠʪʝʣʷ ʧʦʢʘ ʝʱʝ ʦʩʪʘʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʨʦʩʢʦʰʠ (ʧʦ ʜʘʥʥʳʤ 

ʞʫʨʥʘʣʘ çʂʣʫʙ 12 ʚʦʣʴʪè  42% ʦʧʨʦʰʝʥʥʳʭ ʥʝ ʧʦʣʴʟʫʶʪʩʷ GPS ʥʘʚʠʛʘʮʠʝʡ 

ʧʦ ʧʨʠʯʠʥʝ ʝʝ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ), ʪʦ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʘʪʨʠʙʫʪʦʤ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

 ʈʘʟʚʠʪʠʝ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʠʣʠ GPS, ʥʘʯʘʣʦʩʴ ʚ 

1973 ʛʦʜʫ1 ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʣʢʦʚʥʠʢʘ ɺɺʉ ʉʐɸ ɹʨʵʜʬʦʨʜʘ ʇʘʨʢʠ-

ʩʦʥ(Parkinson)ʘ. ʉʠʩʪʝʤʘ ʚʩʝ ʝʱʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʘʤʝʨʠ-

ʢʘʥʩʢʠʤʠ ʚʦʝʥʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʦʝʥʥʳʭ ʮʝʣʷʭ, ʥʦ ʪʘʢʞʝ ʜʦʩʪʫʧʝʥ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʨʘʞʜʘʥʩʢʠʭ ʮʝʣʷʭ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 24 ʩʧʫʪʥʠ-

ʢʘ, ʢʦʪʦʨʳʝ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ɿʝʤʣʠ ʥʘ ʚʳʩʦʪʝ ʙʦʣʝʝ 11000 ʤʠʣʴ, ʚ ʰʝʩʪʠ 

ʦʨʙʠʪʘʣʥɹʳʭ ʧʣʦʩʢʦʩʪʷʭ ʨʘʩʩʪʦʷʥʠʠ 60 Á ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʕʪʦ ʩʦʟʚʝʟʜʠʝ ʧʦʟʚʦ-

                                                           
1) Srivastava A. K., Goering C. E., Rohrbach R.P., Buckmaster D. R. Engineering  principles of  agricultural 

machines.  ASABE,  2006 ï ʨ. 125 . 

 

http://www.avacco.ru/page.asp?code=expeditor
http://www.avacco.ru/page.asp?code=avtotransport
http://www.avacco.ru/page.asp?code=avtotransport
http://www.avacco.ru/page.asp?code=logistika
http://www.avacco.ru/page.asp?code=logistika
http://www.avacco.ru/page.asp?code=kontrol_proezda
http://www.avacco.ru/page.asp?code=kontrol_proezda
http://www.avacco.ru/page.asp?code=gis
http://www.avacco.ru/page.asp?code=gis
http://www.avacco.ru/page.asp?code=autogps
http://www.12v-club.ru/
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ʣʷʝʪ ʧʨʠʝʤʥʠʢʫ GPS, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʦʪ ʧʷʪʠ ʜʦ ʚʦʩʴʤʠ ʩʧʫʪʥʠʢʦʚ ʠʟ 

ʣʶʙʦʡ ʪʦʯʢʠ ʥʘ ʟʝʤʣʝ, ʚ ʣʙʁʦʝ ʚʨʝʤʷ.  

  ʈʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʰʠʙʢʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʟʠʮʠʠ ʦʙʲʝʢʪʘ 

ʧʦʩʨʝʜʩʪʚʦʤ GPS ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʧʦʜʯʠʥʝʥʠʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʦʧʠʩʳ-

ʚʘʝʤʦʡ ʚʨrʘʞʝʥʠʝʤ: 
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ʛʜʝ   ʭ - ʚʝʣʠʯʠʥʘ ʦʰʠʙʢʠ ʧʦʟʠʮʠʘʥʠʨʦʚʘʥʠʷ GPS;  

            ʈ(ʭ )- ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ; 

         ɛ - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʰʠʙʢʠ; 

         ů ï ʩʪʘʥʜʘʨʪ(ʩ.ʢ.ʦ.) ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʰʠʙʢʠ2. 

 ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ  AVACCO ʕʢʩʧʝʜʠʪʦʨ,  ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ GPS-ʪʝʭʥʦʣʦʛʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʪʝ ʘʚʪʦʧʨʝʜʧʨʠʷʪʠʷ, ʨʫ-

ʢʦʚʦʜʠʪʝʣʠ ʢʦʪʦʨʳʭ ʩʪʨʝʤʷʪʩʷ ʧʦʣʫʯʘʪʴ ʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ ʧʘʨʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʤʘʨʰʨʫʪʘʭ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ 

ʤʘʨʰʨʫʪʫ, ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ, ʨʘʩʭʦʜʦʚʘʥʠʠ ɻʉʄ), ʚʳʷʚʣʷʪʴ ʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʥʘʨʫʰʝʥʠʷ ʚʦʜʠʪʝʣʝʡ. ʂʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʮʝ-

ʥʘ - ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ - ʢʘʯʝʩʪʚʦ.  AVACCO ʕʢʩʧʝʜʠʪʦʨ  ʩʦʩʪʦʠʪ 

ʠʟ ʧʨʠʙʦʨʘ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ (GPS-ʧʨʠʝʤʥʠʢʘ) ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʥʘ ʇʂ ʚ ʜʠʩʧʝʪʯʝʨʩʢʦʤ ʧʫʥʢʪʝ. 

ɺ ʢʦʤʧʣʝʢʪ ʧʦʩʪʘʚʢʠ ʚʭʦʜʷʪ (ʨʠʩ.1.2): 

1. GPS ʧʨʠʝʤʥʠʢ. 

2. ʀʥʪʝʨʬʝʡʩʥʳʡ ʧʨʦʚʦʜ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ GPS ʧʨʠʝʤʥʠʢʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ 

ʯʝʨʝʟ ʉʆʄ ʧʦʨʪ ʠ ʢʘʙʝʣʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ. 

3. ɹʣʦʢ ʧʠʪʘʥʠʷ. 

4. GPS ʘʥʪʝʥʥʘ. 

 

 
 

ʈʠʩ.1.2 ʂʦʤʧʣʝʢʪ ʧʨʠʙʦʨʦʚ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ   

AVACCO ʢɻʩʧʝʜʠʪʦʨ 
                                                           
2) Srivastava A. K., Goering C. E., Rohrbach R.P., Buckmaster D. R. Engineering  principles of  agricultural 

machines.  ASABE,  2006 ï ʨ. 126 . 
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5. ʀʥʪʝʨʬʝʡʩʥʳʡ ʧʨʦʚʦʜ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ GPS ʧʨʠʝʤʥʠʢʘ ʢ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ ʯʝʨʝʟ ʛʥʝʟʜʦ ʧʨʠʢʫʨʠʚʘʪʝʣʷ. 

6. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʘ ʢʦʤʧʴʶʪʝʨ (ʚʦʟʤʦʞʥʘ 

ʧʦʩʪʘʚʢʘ ʥʘ ʜʠʩʢʝʪʘʭ ʠ CD) 

 ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ GPS - ʧʨʠʝʤʥʠʢʘ 

ʷʚʣʷʶʪʩʷ: ʣʝʛʢʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, ʥʘʜʝʞʥʦʩʪʴ, ʚʳʩʦʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ (ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʊʉ, ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ ʢ 

ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʫʜʘʨʦʧʨʦʯʥʳʡ ʢʦʨʧʫʩ, ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʙʦʨʪʦʚʦʡ ʵʣʝʢʪʨʦʩʝʪʠ). 

ʂʦʤʧʣʝʢʩʥʦʡ ʧʦʜʭʦʜ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ - ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʧʨʝʜʧʨʠʷʪʠʡ (ʘʚʪʦʙʘʟ, 

ʘʚʪʦʙʫʩʥʳʭ ʠ ʪʨʦʣʣʝʡʙʫʩʥʳʭ ʧʘʨʢʦʚ), ʘ ʪʘʢʞʝ ʘʚʪʦʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʩʦʩʪʘʚʝ 

ʦʨʛʘʥʠʟʘʮʠʡ. ɺʥʝʜʨʝʥʥʘʷ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʫʯʠʪʳʚʘʪʴ ʥʦʨʤʘʪʠʚʥʳʡ ʠ 

ʬʘʢʪʠʯʝʩʢʠʡ ʨʘʩʭʦʜ ʛʦʨʶʯʝʛʦ, ʧʨʦʙʝʛ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʚʝʟʝʥʥʳʭ ʛʨʫʟʦʚ, ʦʙʲʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʯʘʩʘʭ ʠ ʪʳʩ. ʢʤ., ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʝʨʚʠʯʥʳʝ ʜʦʢʫʤʝʥʪʳ (ʧʫʪʝʚʳʝ ʣʠʩʪʳ, ʚʝʜʦʤʦʩʪʠ 

ʥʘʯʠʩʣʝʥʠʷ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ). 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʳʥʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

 ʋʯʝʪ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. 

 ʈʘʩʯʝʪ ʥʦʨʤʘʪʠʚʥʦʛʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. 

 ʈʘʩʯʝʪ ʧʨʦʙʝʛʘ, ʛʨʫʟʦʦʙʦʨʦʪʘ, ʚʨʝʤʝʥʠ ʚ ʥʘʨʷʜʝ ʠ ʧʨʦʩʪʦʝ. 

 ʈʘʩʯʝʪ ʥʘʯʠʩʣʝʥʠʡ ʧʦ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ ʚʦʜʠʪʝʣʷ ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ ʚʦʜʠʪʝʣʷ, ʧʨʦʙʝʛʘ ʘʚʪʦʤʦʙʠʣʷ ʠ ʢʣʘʩʩʥʦʩʪʠ ʚʦʜʠʪʝʣʷ. 

 ʆʜʥʦʚʨʝʤʝʥʥʳʡ ʫʯʝʪ ʛʦʨʶʯʝʛʦ, ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ: ʢʫʧʣʝʥʥʦʛʦ ʟʘ ʥʘʣʠʯʥʳʝ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʪʘʣʦʥʘʤ, 

ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ ʧʦ ʢʘʨʪʘʤ ʙʝʟʥʘʣʠʯʥʦʡ ʦʧʣʘʪʳ, ʚʳʜʘʥʥʦʛʦ ʩʦ ʩʢʣʘʜʘ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʫ ʩʪʦʨʦʥʥʝʛʦ ʧʦʩʪʘʚʱʠʢʘ. 

 ʋʯʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

 ʋʯʝʪ ʥʦʤʝʨʥʳʭ ʟʘʧʯʘʩʪʝʡ ʠ ʘʛʨʝʛʘʪʦʚ. 

 ʋʯʝʪ ʟʘʷʚʦʢ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

 ʋʯʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʠ ʨʘʙʦʪ ʧʦ ʟʘʢʘʟʘʤ. 

 ʅʘʯʠʩʣʝʥʠʝ ʠʟʥʦʩʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʘʛʨʝʛʘʪʦʚ. 

 ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʦʪʯʝʪʳ: ʧʦ ʨʘʙʦʪʝ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʦ ʜʚʠʞʝʥʠʶ ɻʉʄ, 

ʧʦ ʫʩʣʫʛʘʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʪʯʝʪʥʦʩʪʴ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʣʦʛʠʩʪʠʢʠ 
ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 

ʢʘʢ: 

¶ ɺʳʙʦʨ ʪʠʧʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

¶ ʉʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦ ʩʢʣʘʜʩʢʠʤ ʠ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤʠ, 

¶ ʉʦʚʤʝʩʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ (ʚ ʩʣʫʯʘʝ ʩʤʝʰʘʥʥʳʭ ʧʝʨʝʚʦʟʦʢ), 
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¶ ʆʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʝʜʠʥʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʘʚʢʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʧʨʠʥʮʠʧ ʣʦʛʠʩʪʠʢʠ - 

ʜʦʩʪʘʚʢʫ ʛʨʫʟʦʚ çʪʦʯʥʦ ʚ ʩʨʦʢè, ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥ ʠ ʦʩʫʱʝʩʪʚʣʝʥ ʝʜʠʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʩʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ) ʪʝʭʥʦʣʦʛʠʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ SCM-ʪʝʭʥʦʣʦʛʠʷ (Supply Chain Management -ʫʧʨʘʚʣʝʥʠʝ 

ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ)3. SCM - ʵʪʦ ʧʨʦʮʝʩʩ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʥʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʷ ʧʦʪʦʢʘ ʩʳʨʴʷ, ʤʘʪʝʨʠʘʣʦʚ, ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʝʨʚʠʩʘ ʠ ʩʚʷʟʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ (ʚʢʣʶʯʘʷ ʠʤʧʦʨʪ, ʵʢʩʧʦʨʪ, ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ 

ʧʝʨʝʤʝʱʝʥʠʷ). ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ. ɸʥʘʣʠʟ 

ʧʦʩʪʘʚʦʢ ʠ ʜʘʣʴʥʝʡʰʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʤʘʨʰʨʫʪʦʚ ʧʦʚʳʰʘʶʪ ʢʘʯʝʩʪʚʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʢʣʘʩʩʘ SCM ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʣʦʛʠʩʪʠʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʚ 

ʩʦʩʪʘʚ SCM-ʩʠʩʪʝʤ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʜʩʠʩʪʝʤʳ: 

1.ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʩʪʠʢʦʡ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʦʧʝʨʘʮʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʨʘʟʣʠʯʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʫʯʝʪʘ ʪʘʤʦʞʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʜʘʥʥʳʭ ʦ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ 

ʨʘʙʦʪʘʭ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʨʦʢʦʚ ʧʝʨʝʚʦʟʦʢ. ʆʜʥʘ ʠʟ ʟʘʜʘʯ ʧʦʜʩʠʩʪʝʤʳ - 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʩʪʝ ʥʘʭʦʞʜʝʥʠʠ 

ʪʦʚʘʨʘ ʠ ʩʨʦʢʘʭ ʝʛʦ ʜʦʩʪʘʚʢʠ. 

2.ʇʦʜʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʟʚʝʥʴʝʚ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʝʭʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʢʣʘʜʦʚ ʠ ʩʢʣʘʜʦʚ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʜʩʠʩʪʝʤʘ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʘʢʝʪ. 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʧʨʦʝʟʜʘ 
ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʧʨʦʝʟʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʘʚʪʦʙʘʟʘʭ, ʩʢʣʘʜʩʢʠʭ, ʪʦʚʘʨʥʳʭ, 

ʧʨʦʜʫʢʪʦʚʳʭ ʠ ʜʨ. ʙʘʟʘʭ ʜʣʷ ʫʯʝʪʘ ʧʘʨʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʚʲʝʟʜʘ/ʚʳʝʟʜʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ 

ʪʘʢʞʝ ʪʨʘʥʩʧʦʨʪʘ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʨʩʝʥʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʧʨʦʝʟʜʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʠʣʠ 

çʵʣʝʢʪʨʦʥʥʳʝ ʢʣʶʯʠè. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʡ ʤʦʜʫʣʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʯʠʪʳʚʘʝʪ ʥʦʤʝʨ ʧʨʦʝʟʞʘʶʱʝʛʦ ʯʝʨʝʟ ʂʇʇ ʘʚʪʦʤʦʙʠʣʷ, 

                                                           
3).Goering C.E., Stone M.L., Smith D.W. and Turnquist P.K.  Off- road  vehicle engineering principle. USA, 

ɸSABE,2006 ïʨ.241-243. 
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ʥʦʤʝʨ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʘʨʭʠʚʝ ʩʦʙʳʪʠʡ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʚʠʜʝʦʟʘʧʠʩʠ ʠ ʫʢʘʟʘʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʝʟʜʘ (ʚʲʝʟʜ-ʚʳʝʟʜ). 

"ʕʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯè - ʵʪʦ ʧʣʘʩʪʠʢʦʚʘʷ ʢʘʨʪʦʯʢʘ ʩ ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʥʝʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʢʦʜʦʤ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʝʪ ʢʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʠʣʠ ʧʦʩʝʪʠʪʝʣʴ 

ʧʨʝʜʧʨʠʷʪʠʷ. çʕʣʝʢʪʨʦʥʥʳʝ ʢʣʶʯʠè ʚʳʜʘʶʪʩʷ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʣʘʜʝʣʴʮʘ ʚ 

ʩʠʩʪʝʤʝ. ʇʨʠ ʵʪʦʤ ʩʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʪʨʘʥʩʧʦʨʪʝ ʠ ʦ ʚʣʘʜʝʣʴʮʝ ʟʘʥʦʩʷʪʩʷ ʚ 

ʧʝʨʩʦʥʘʣʴʥʫʶ çʵʣʝʢʪʨʦʥʥʫʶ ʢʘʨʪʦʯʢʫè. ʇʝʨʩʦʥʘʣʴʥʘʷ çʵʣʝʢʪʨʦʥʥʘʷ 

ʢʘʨʪʦʯʢʘè ʚʣʘʜʝʣʴʮʘ ʠ ʢʦʜ ʝʛʦ çʵʣʝʢʪʨʦʥʥʦʛʦ ʢʣʶʯʘè ʩʚʷʟʳʚʘʶʪʩʷ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʠ ʟʘʥʦʩʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ. ɺ ʩʠʩʪʝʤʝ ʢʘʞʜʦʤʫ ʢʦʜʫ ʧʦʩʪʘʚʣʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʨʘʚʘʭ ʚʲʝʟʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʚʣʘʜʝʣʴʮʘ ʢʘʨʪʦʯʢʠ. ʅʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʳʣʘ ʧʨʝʜʲʷʚʣʝʥʘ ʢʘʨʪʦʯʢʘ, 

ʩʠʩʪʝʤʘ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ: ʢʦʥʪʨʦʣʣʝʨ ʦʪʢʨʳʚʘʝʪ ʠʣʠ ʙʣʦʢʠʨʫʝʪ ʰʣʘʛʙʘʫʤ 

ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʚʦʨʦʪʘ, ʚʢʣʶʯʘʝʪ ʩʠʛʥʘʣ ʪʨʝʚʦʛʠ ʠ ʪ.ʜ. ɺʩʝ ʬʘʢʪʳ 

ʧʨʝʜʲʷʚʣʝʥʠʷ ʢʘʨʪʦʯʝʢ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʜʝʡʩʪʚʠʷ (ʚʲʝʟʜʳ, ʚʳʝʟʜʳ, 

ʪʨʝʚʦʛʠ ʠ ʪ.ʜ.) ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʢʦʥʪʨʦʣʣʝʨʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʥʦʩʷʪʩʷ ʚ 

ʞʫʨʥʘʣ ʩʦʙʳʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʟʜʦʤ ʯʝʨʝʟ ʚʦʨʦʪʘ ʠʣʠ ʰʣʘʛʙʘʫʤ ʠ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʝ. 

ʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ, ʚ 

ʤʝʪʨʦʧʦʣʠʪʝʥʝ ʠ ʜʨ. ʠʩʧʦʣʴʟʫʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʪʫʨʥʠʢʝʪʳ ʜʣʷ ʧʨʦʧʫʩʢʘ 

ʧʘʩʩʘʞʠʨʦʚ. 

ʉʠʩʪʝʤʳ çʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʥʘʨʫʰʝʥʠʷʤʠ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʙʝʟ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʘ ɻʀɹɼɼ ʥʘ ʤʝʩʪʝ ʥʘʙʣʶʜʘʶʪʩʷ. 

ʈʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠ ʯʪʦ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ/ʚʦʜʠʪʝʣʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ. 

ɻʀʉ ʧʨʦʛʨʘʤʤʳ 
ʉʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʩʧʝʮʠʘʣʴʥʳʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ(ɻʀʉ)-

ʪʝʭʥʦʣʦʛʠʡ, ʠʥʪʝʨʝʩ (ʚ ʢʦʥʪʝʢʩʪʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʘ) ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʰʝʥʠʷ: 

 ʅʘʚʠʛʘʮʠʦʥʥʳʝ ɻʀʉ, 

 ɼʠʩʧʝʪʯʝʨʩʢʠʝ ɻʀʉ, 

 ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ɻʀʉ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʣʦʛʠʩʪʠʢʠ. 

 ʅʘʚʠʛʘʮʠʦʥʥʳʝ ɻʀʉ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʚʠʛʘʮʠ-

ʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (GPS-ʧʨʠʝʤʥʠʢʘ), ʧʦʟʚʦʣʷʶʱʝʛʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦ-

ʣʦʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ.  ɺ ʩʝʣʴʭʦʟʤʘʰʠʥʘʭ  ɻʀʉ (GIS) ʩʠʩʪʝʤʳ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʪʘʢ ʞʝ ʜʣʷ  ʜʣʷ ʧʦʣʫʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ ʤʘʰʠʥʳ - ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʷ ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʣʝʥʥʳʭ ʢʘʨʪ ʫʨʦʞʘʷ ʧʦ-

ʣʷ ʧʦ ʩʲʝʤʢʘʤ  ʧʦʩʨʝʜʩʪʚʦʤ GPS. ʇʦʵʪʦʤʫ ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ FIS (Field Infor-

mation System) ʩʠʩʪʝʤʘʤʠ 4.  

ʅʘʚʠʛʘʮʠʦʥʥʳʝ ɻʀʉ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 
                                                           
5 Srivastava A. K., Goering C. E., Rohrbach R.P., Buckmaster D. R. Engineering  principles of agricultural 

machines.  ASABE,  2006 - ʨ.130 
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 ʦʪʦʙʨʘʞʘʝʪ ʵʣʝʢʪʨʦʥʥʫʶ ʢʘʨʪʫ ʛʦʨʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʘʭ; 

 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʧʨʘʚʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʤʝʶʱʠʭʩʷ ʥʘ ʢʘʨʪʝ 

ʦʙʲʝʢʪʘʭ, 

 ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʠʩʢ ʥʫʞʥʦʛʦ ʦʙʲʝʢʪʘ, 

 ʚʳʨʘʙʘʪʳʚʘʶʪ ʢʨʘʪʯʘʡʰʠʡ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʥʘ ʘʚʪʦʤʦʙʠʣʝ 

(ʚʦʟʤʦʞʥʦ ʩ ʫʯʝʪʦʤ ʠʥʬʦʨʤʘʮʠʠ ɻʀɹɼɼ) 

 ʧʨʦʩʤʦʪʨ ʤʘʨʰʨʫʪʘ ʥʘ ʢʘʨʪʝ, 

 ʦʪʦʙʨʘʞʝʥʠʝ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, 

ʦʩʥʘʱʝʥʥʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʝʛʦ ʜʚʠʞʝʥʠʷ. 

ɼʠʩʧʝʪʯʝʨʩʢʠʝ ɻʀʉ ʧʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʜʠʩʧʝʪʯʝʨʘ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʟʚʦʣʷʶʪ: 

 ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʬʘʢʪʠʯʝʩʢʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʩʥʘʱʝʥʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

 ʧʣʘʥʠʨʦʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʧʝʨʝʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ; 

 ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɻʀʉ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ, 

ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪʘʭ ʨʘʟʤʝʱʝʥʠʝ ʢʣʠʝʥʪʦʚ ʠ 

ʧʦʟʚʦʣʷʶʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʛʨʫʟʦʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ ʧʨʠ ʜʦʩʪʘʚʢʝ ʟʘʢʘʟʦʚ 

(ʪʦʚʘʨʦʚ, ʛʨʫʟʦʚ ʠ ʫʩʣʫʛ). ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʧʦʟʚʦʣʷʶʪ: 

 ʇʦʜʢʣʶʯʘʪʴ ʣʶʙʳʝ ʙʘʟʳ ʠ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʢ ʢʘʨʪʘʤ. ʇʨʦʚʦʜʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʦʨʪʠʨʦʚʢʠ ʠ ʨʘʟʤʝʪʢʠ ʜʘʥʥʳʭ ʧʦ ʧʨʦʠʟʚʦʣʴʥʳʤ ʟʦʥʘʤ. 

 ʈʝʰʘʪʴ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ ʜʦʩʪʘʚʢʝ ʪʦʚʘʨʦʚ, ʛʨʫʟʦʚ ʠ ʫʩʣʫʛ, 

ʢʘʣʴʢʫʣʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʣʛʦʨʠʪʤʘʤ. 

 ɺʝʩʪʠ ʫʯʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ ʠ 

ʚʤʝʩʪʠʤʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ, ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʧʨʦʭʦʜʠʤʦʩʪʠ ʥʘ ʫʯʘʩʪʢʘʭ ʫʣʠʮ ʠ 

ʜʦʨʦʛ. 

 ʌʦʨʤʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʳʝ ʦʪʯʝʪʳ. 

ʕʢʩʧʝʜʠʨʦʚʘʥʠʝ 
ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʵʢʩʧʝʜʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʘ ʧʨʠ ʦʩʥʘʱʝʥʠʠ ʩʦʪʨʫʜʥʠʢʦʚ 

(ʵʢʩʧʝʜʠʪʦʨʦʚ) ʩʧʝʮʠʘʣʴʥʳʤ ʵʣʝʢʪʨʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʥʘʧʨʠʤʝʨ, ʙʝʩʧʨʦʚʦʜʥʳʝ ʪʝʨʤʠʥʘʣʳ 

ʩʙʦʨʘ ʜʘʥʥʳʭ (ɹʊʉɼ). ɹʊʉɼ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʥʠʘʪʶʨʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʩʢʘʥʝʨʦʤ ʰʪʨʠʭ-ʢʦʜʘ ʠ ʙʝʩʧʨʦʚʦʜʥʳʤ ʘʜʘʧʪʝʨʦʤ. ʉʢʘʥʝʨ 

ʩʯʠʪʳʚʘʝʪ ʰʪʨʠʭ-ʢʦʜ ʠ ʧʝʨʝʩʳʣʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʝʨʤʠʥʘʣ. ɼʘʣʴʥʝʡʰʠʝ 

ʦʧʝʨʘʮʠʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ, ʟʘʧʫʱʝʥʥʳʤ ʥʘ ʪʝʨʤʠʥʘʣʝ. ʉ ʧʦʤʦʱʴʶ ʢʣʘʚʠʘʪʫʨʳ, 

ʨʘʟʤʝʱʝʥʥʦʡ ʥʘ ʪʝʨʤʠʥʘʣʝ, ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ɹʊʉɼ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʪʝʨʤʠʥʘʣʘʤʠ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʙʘʟʦʡ 

ʜʘʥʥʳʭ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɹʊʉɼ ʠʤʝʶʪ ʤʘʣʳʝ ʛʘʙʘʨʠʪʳ ʠ 

ʚʝʩ, ʧʨʦʩʪʳ ʠ ʥʘʜʝʞʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʘʰʠʥ ʜʣʷ ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ 
ɺʳʩʦʢʠʝ ʫʨʦʞʘʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʫʜʦʙʨʝʥʠʡ, ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʚʝʥʴ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ. ʝʩʣʠ ʥʘ 

ʢʘʞʜʦʤ ʬʨʘʛʤʝʥʪʝ (ʚ ʥʝʩʢʦʣʴʢʦ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ) ʧʦʣʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʩʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ (ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ, ʚʥʝʩʝʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʧʦʩʝʚ, 

ʦʙʨʘʙʦʪʢʘ ʩʨʝʜʩʪʚʘʤʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʪ.ʜ.) ʩ ʫʯʝʪʦʤ ʩʦʩʪʦʷʥʠʷ ʵʪʦʛʦ 

ʬʨʘʛʤʝʥʪʘ. ʉ ʵʪʦʡ  ʮʝʣʴʶ ʥʘʯʠʥʘʷ ʩ 1929 ʛʦʜʘ ʚ ʉʐɸ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʥʦʚʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ï site-specific crop management (SSCM),ʠʣʠ 

ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ (precision agriculture)5. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʨʠʤʝʥʷʶʪ 

ʤʘʰʠʥʳ, ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʫʩʪʨʦʡʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʠʭ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ. ʕʪʠ ʫʩʪʨʦʡʩʪʚʘ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ GPS 

(global positioning system)ʩʠʩʪʝʤ ʩ  ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ (GlS-ʧʘʢʝʪʦʚ) ʠ ʩʠʛʥʘʣʦʚ ʩʝʪʝʚʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (CCPHC). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʝʡʩʪʚʫʶʪ ʜʚʝ ʪʘʢʠʝ ʩʠʩʪʝʤʳ - NAVSTAR (ʉʐɸ) ʠ 

ɻʃʆʅɸʉʉ (ʈʦʩʩʠʷ). ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʚ ʙʝʟʟʘʧʨʦʩʥʦʤ ʨʝʞʠʤʝ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʤʫ ʯʠʩʣʫ ʣʶʙʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʘʧʧʘʨʘʪʫʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʠ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʪʴ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʣʘʥʝʪʳ. 

        ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʛʥʘʣʳ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʪ ʯʝʪʳʨʝ ʨʘʟʥʝʩʝʥʥʳʭ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʟʝʤʣʠ (ʅʀʉɿ). ɺ 

ʧʦʣʝ ʟʨʝʥʠʷ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʜʦ 7-10 ʩʧʫʪʥʠʢʦʚ, ʘ ʝʩʣʠ ʘʧʧʘʨʘʪʫʨʘ 

ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʛʥʘʣʳ ʉʉʈʅʉ NAVSTAR ʠ 

ɻʃʆʅɸʉʉ, ʪʦ ʥʝ ʤʝʥʝʝ 12 ʩʧʫʪʥʠʢʦʚ. ɺʳʙʦʨ ʥʘʠʣʫʯʰʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʨʘʙʦʯʝʛʦ ʩʦʟʚʝʟʜʠʷ ʅʀʉɿ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʳʤ ʧʨʠʝʤʥʠʢʦʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʪ ʟʘʭʚʘʪʘ ʩʠʛʥʘʣʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʧʫʪʥʠʢʘ. 

 ʉ.-ʭ. ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʚ ʧʨʠʥʮʠʧʝ ʤʦʛʫʪ 

ʩʪʨʦʠʪʴʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ (HC) ʦʪʢʨʳʪʦʛʦ 

ʜʦʩʪʫʧʘ ʣʶʙʦʡ CCʈHC ʠʣʠ ʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʛʥʘʣʦʚ ʦʙʝʠʭ 

ʩʠʩʪʝʤ. ʅʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʩʠʛʥʘʣʦʚ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʵʪʠʭ ʩʠʩʪʝʤ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʝ ʤʘʰʠʥʳ ʩʦ ʩʨʝʜʥʝʡ 

ʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʤʝʥʝʝ 50 ʤ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʦʩʪʠ 1é5 ʤ 

ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʢʦʨʨʝʢʪʠʨʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʢʦʨʨʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʤʝʪʦʜ. 

ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩ.-ʭ. 

ʤʘʰʠʥʳ ʥʘ ʧʦʣʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ  ʉʉʈʅʉ  ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ ʜʚʫʭ ʪʦʯʢʘʭ. ʆʜʥʘ ʠʟ ʵʪʠʭ ʪʦʯʝʢ - ʘʥʪʝʥʥʘ ʙʦʨʪʦʚʦʛʦ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ ʤʘʰʠʥʳ, ʚʪʦʨʘʷ -ʥʝʧʦʜʚʠʞʥʘʷ ʢʦʥʪʨʦʣʴʥʘʷ 
                                                           
5 ) Srivastava A. K., Goering C. E., Rohrbach R.P., Buckmaster D. R. Engineering  principles of agricultural 

machines.  ASABE,  2006 - ʨ.131 
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ʪʦʯʢʘ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʳ ʩ ʛʝʦʜʝʟʠʯʝʩʢʦʡ (ʩʘʥʪʠʤʝʪʨʦʚʦʡ) 

ʪʦʯʥʦʩʪʴʶ ʠ ʚ ʢʦʪʦʨʦʡ ʨʘʟʤʝʱʘʝʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʨʠʝʤʥʠʢ, ʘʥʘʣʦʛʠʯʥʳʡ 

ʪʦʤʫ, ʯʪʦ ʫ ʤʘʰʠʥʳ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ, ʠ ʘʧʧʘʨʘʪʫʨʘ ʥʘ 

ʙʘʟʝ ʢʦʤʧʴʶʪʝʨʘ. ʇʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʳʭ ʢʦʦʨʜʠʥʘʪ ʢʦʥʪʨʦʣʴʥʦʡ 

ʪʦʯʢʠ ʩ ʘʧʨʠʦʨʥʳʤʠ ʠʭ ʟʥʘʯʝʥʠʷʤʠ ʚʳʯʠʩʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ 

ʧʦʛʨʝʰʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʠʟʤʝʨʝʥʠʷʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, 

ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʙʦʨʪʫ ʩ.-ʭ. ʤʘʰʠʥʳ. ʂʦʤʧʣʝʢʩ ʫʩʪʨʦʡʩʪʚ, ʨʘʟʤʝʱʝʥʥʳʭ ʚ 

ʢʦʥʪʨʦʣʴʥʦʡ ʪʦʯʢʝ, ʦʙʨʘʟʫʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʩʪʘʥʮʠʶ (ɼʉ). ʆʥʘ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ 

ʩ.-ʭ. ʘʛʨʝʛʘʪʦʚ ʩ ʪʦʯʥʦʩʪʴʶ ʥʝ ʤʝʥʴʰʝ 3 ʤ ʚ ʨʘʜʠʫʩʝ ʦʢʦʣʦ 50 ʢʤ. 

ɺ ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʩ.ʭ. ʚʩʝ ʧʦʣʝʚʳʝ ʘʛʨʝʛʘʪʳ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ ʩʚʷʟʘʥʳ, ʭʦʪʷ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ ʬʫʥʢʮʠʠ ʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʥʳʝ 

ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ. 

ʇʨʠʤʝʨ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩ.-ʭ. ʘʛʨʝʛʘʪʦʚ ʜʣʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.1.3. 

 

 
 

ʈʠʩ. 1.3 ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩ.-ʭ. ʘʛʨʝʛʘʪʦʚ ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: 

1-ʥʘʚʠʛʘʮʠʦʥʥʳʡ ʧʨʠʝʤʥʠʢ; 2 - ʥʘʚʠʛʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʣʝʨ;  

3-ʬʦʨʤʠʨʦʚʘʪʝʣʴ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ; 4-ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢ 

ʢʦʨʨʝʢʪʠ-ʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ; 5 - ʧʨʠʝʤʥʠʢ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ; 

6-"ʯʠʧ-ʢʘʨʪʘ" ʩ ʟʘʧʠʩʴʶ ʟʥʘʯʝʥʠʡ ʫʨʦʞʘʷ ʠ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʡ; 7- "ʯʠʧ-ʢʘʨʪʘ" 



27 

ʩ ʟʘʧʠʩʴʶ ʧʨʦʛʨʘʤʤʘ ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʦʨʤ ʚʥʝʩʝʥʠʷ; 8 - ʠʟʤʝʨʠʪʝʣʴ 

ʟʥʘʯʝʥʠʡ ʫʨʦʞʘʷ (ʜʣʷ ʟʝʨʥʦʫʙʦʨʦʯʥʦʛʦ ʢʦʤʙʘʡʥʘ - ʵʪʦ ʜʘʪʯʠʢʠ ʚʣʘʞʥʦʩʪʠ ʠ 

ʧʦʜʘʯʠ ʟʝʨʥʘ ʚ ʙʫʥʢʝʨ); 9 ïʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ; 10 - ʙʦʨʪʦʚʦʡ 

ʢʦʤʧʴʶʪʝʨ; 11 - ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʨʝʛʫʣʷʪʦʨ ʥʦʨʤʳ ʚʥʝʩʝʥʠʷ 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʘʰʠʥʳ, ʢ ʧʨʠʤʝʨʫ ʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʳ (ʋʄ) 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʙʠʨʘʝʤʦʛʦ ʫʨʦʞʘʷ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʬʨʘʛʤʝʥʪʦʚ ʧʦʣʷ, ʩ ʢʦʪʦʨʳʭ ʵʪʦʪ ʫʨʦʞʘʡ ʧʦʣʫʯʝʥ. 

ʕʪʠ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʬʫʥʢʮʠʠ ʝʜʠʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ CCPHC 

ʚ ʧʘʤʷʪʴ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʧʦ ʦʢʦʥʯʘʥʠʠ ʩʤʝʥʳ 

(ʥʝʩʢʦʣʴʢʠʭ ʩʤʝʥ) ʧʝʨʝʥʦʩʷʪʩʷ ʩ ʧʦʤʦʱʴʶ, ʥʘʧʨʠʤʝʨ, "ʯʠʧ-ʢʘʨʪʳ" ʚ ʢʦʤʧʴʶ-

ʪʝʨ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʪʘʥʮʠʠ (ɼʉ), ʛʜʝ ʭʨʘʥʷʪʩʷ ʚʳʯʠʩʣʷʝʤʳʝ ʟʥʘʯʝʥʠʷ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʦʧʨʘʚʦʢ ʪʘʢʞʝ ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʉ 

ʫʯʝʪʦʤ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʫʪʦʯʥʷʶʪʩʷ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ ʚ 

ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʜʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GIS ( Geospacial  Information  System) -ʧʘʢʝʪʦʚ. 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʫʨʦʞʘʡʥʦʩʪʠ 

ʧʦʣʷ, ʥʘ ʢʦʪʦʨʦʡ ʢʘʞʜʦʤʫ ʬʨʘʛʤʝʥʪʫ ʧʦʣʷ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʦʙʨʘʥʥʦʛʦ ʩ ʥʝʛʦ ʫʨʦʞʘʷ.6 ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʢʘʨʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʤʦʟʘʠʯʥʦʛʦ ʧʘʥʥʦ, ʪʨʝʭʤʝʨʥʦʡ ʛʨʘʬʠʢʠ ʠʣʠ 

ʪʘʙʣʠʮʳ. ʕʪʠ ʜʘʥʥʳʝ ʠ ʢʘʨʪʳ ʦʙʨʘʟʫʶʪ  ʚ ʩʦʩʪʘʚʝ GIS ʩʠʩʪʝʤʫ  Field 

Information System(FIS), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʘʢʘʢ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ 

ʬʝʨʤʝʨʩʢʦʛʦ ʧʦʣʷ, ʪʘʢ ʠ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. ʇʨʠ ʵʪʦʤ FIS ʢʘʨʪ 

ʩʦʜʝʨʞʘʪ ʨʷʜ ʩʚʝʜʝʥʠʡ ʧʦ ʩʪʨʫʢʪʫʨʳ, ʩʦʩʪʘʚʘ ʧʦʯʚʳ,  ʝʝ ʚʣʘʞʥʦʩʪʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʡ ʥʠʪʨʦʛʝʥʦʚ, ʩʦʣʝʡ ʠ ʜʨ. ʵʣʝʤʝʥʪʦʚ. ʕʪʠ ʜʘʥʥʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘʟʥʘʯʝʥʠʠ ʧʨʠʸʤʦʚ ʘʛʨʦʪʝʭʥʠʢʠ, 

ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʠʚ, ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʜʨ. ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʞʘʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʢʘʨʪʳ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ, ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ ʠ ʜʨʫʛʠʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʦʨʤ ʚʥʝʩʝʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʩʝʤʷʥ ʠ ʩ 

ʧʦʤʦʱʴʶ "ʯʠʧ-ʢʘʨʪ" ʚʚʦʜʷʪʩʷ ʚ ʧʘʤʷʪʴ ʙʦʨʪʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʡ ʬʦʨ-

ʤʠʨʫʝʪ ʟʘʜʘʥʠʷ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʦʨʤ ʚʥʝʩʝʥʠʷ. 

ɽʩʣʠ ʥʘ ʫʙʦʨʦʯʥʦʡ ʤʘʰʠʥʝ ʟʘʜʘʯʘ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʝʪ ʨʝʰʘʪʴʩʷ 

ʪʦʣʴʢʦ ʯʘʩʪʠʯʥʦ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʝ ʟʘʚʝʨʰʝʥʠʝʤ ʥʘ ɼʉ, ʪʦ ʥʘ ʘʛʨʝʛʘʪʘʭ 

ʚʥʝʩʝʥʠʷ  ʦʥʘ ʜʦʣʞʥʘ ʨʝʰʘʪʴʩʷ ʧʦʣʥʦʩʪʴʶ, ʪ.ʝ. ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 

ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʚ ʩʦʩʪʘʚ ʙʦʨʪʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʘʛʨʝʛʘʪʘ ʚʥʝʩʝʥʠʷ ʚʢʣʶʯʘʝʪʩʷ ʧʨʠʝʤʥʠʢ ʢʦʨʨʝʢʪʠʨʫʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪʩʷ ɼʉ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ 

                                                           
6  Srivastava A. K., Goering C. E., Rohrbach R.P., Buckmaster D. R. Engineering  principles of agricultural 

machines.  ASABE,  2006 - ʨ.130. 
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ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʚʥʝʩʝʥʠʷ ʥʘ ʧʦʣʝ. ɹʦʨʪʦʚʦʡ ʢʦʤʧʴʶʪʝʨ, ʩʦʧʦʩʪʘʚʣʷʷ 

ʨʝʟʫʣʴʪʘʪʳ ʤʝʩʪʦʦʧʨʝʜʝʣʝʥʠʷ ʘʛʨʝʛʘʪʘ ʩ ʚʚʝʜʝʥʥʦʡ ʪʝʭʥʦʣʦ-ʛʠʯʝʩʢʦʡ 

ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʟʘʜʘʝʪ ʩʠʩʪʝʤʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʝ 

ʜʦʟʳ ʚʥʝʩʝʥʠʷ ʤʘʪʝʨʠʘʣʘ (ʫʜʦʙʨʝʥʠʷ, ʩʝʤʝʥʘ, ʛʝʨʙʠʮʠʜʳ ʠ ʪ.ʜ.), 

ʧʨʝʜʧʠʩʘʥʥʳʝ ʠʤʝʥʥʦ ʜʣʷ ʪʦʛʦ ʬʨʘʛʤʝʥʪʘ ʧʦʣʷ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʥʘʭʦʜʠʪʩʷ ʘʛʨʝʛʘʪ. 

1.3 ʆʧʨʝʜʝʣʝʥʠʝ  ñɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚñ. 

ʊʝʥʜʝʥʮʠʷ  ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʊʉ. 

ɸʛʨʝʛʘʪʳ ʊʉ, ʊʉ ʚ ʮʝʣʦʤ ï ʢʘʢ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦ ʠʤʷ ʜʦʩʪʠʞʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ ʜʚʫʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ: ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ (ʆʋ) ʷʚʣʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʤʘʰʠʥ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ 

ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ - ʵʪʦ 

ʩʨʝʜʩʪʚʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. 

ʋʧʨʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʆʋ ʠ/ʠʣʠ ʚʦʟʤʫʱʝʥʠʷʭ, ʚʳʨʘʙʘʪʳʚʘʝʪ ʨʝʰʝʥʠʝ ʦʙ ʦʢʘʟʘʥʠʠ ʥʘ ʆʋ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʬʦʨʤʠʨʫʝʪ ʠ ʨʝʘʣʠʟʫʝʪ ʠʭ. ʎʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʘʚʠʪʩʷ ʩʠʩʪʝʤʝ ʠʟʚʥʝ. ɽʝ ʠʟʤʝʥʝʥʠʝ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ - ʟʘʜʘʶʱʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʦʢʘʟʳʚʘʝʤʳʝ ʥʘ ʫʧʨʘʚʣʷʶʱʫʶ ʩʠʩʪʝʤʫ. 

ɺ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʊʉ ʦʩʥʦʚʥʳʤʠ, ʘ ʚ ʠʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ 

ʫʧʨʘʚʣʷʶʠɦʭ ʩʠʩʪʝʤʘʭ (ɸʋʉ) ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʥʦʩʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʩʠʛʥʘʣʳ. ʇʦʵʪʦʤʫ ʠʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʢ ʩʠʩʪʝʤʳ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʩʠʛʥʘʣʦʚ. 

ɺ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʢʘʪʝʛʦʨʠʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ: ʧʝʨʠʬʝʨʠʡʥʳʝ ʠ ʚʥʫʪʨʠʩʠʩʪʝʤʥʳʝ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʦ-

ʩʣʝʜʥʠʭ ʦʙʨʘʟʫʝʪ ʢʦʥʪʨʦʣʣʝʨ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʝʨʠʬʝʨʠʡʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʩ ʆʋ ʠ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʀʭ ʪʨʠ ʚʠʜʘ: ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ (ʜʘʪʯʠʢʠ, 

ʩʝʥʩʦʨʳ), ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʚʠʜʝ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ) ʠ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

          ʅʘʧʨʠʤʝʨ, ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʜʚʠʛʘʪʝʣʴ ï ʢʘʢ ʆʋ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʦʪʜʝʣʴʥʳʭ  ʧʦʜʩʠʩʪʝʤ:  ʩʠʩʪʝʤʳ  ʪʦʧʣʠʚʦʧʦʜʘʯʠ,  

ʟʘʞʠʛʘʥʠʷ,  ʦʭʣʘʞʜʝʥʠʷ, ʩʤʘʟʢʠ ʠ ʪ.ʜ. ɺʩʝ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ 

ʧʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠʦʥʠ ʦʙʨʘʟʫʶʪ ʝʜʠʥʦʝ ʮʝʣʦʝ.  

ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʦʪʨʳʚʝ ʦʪ ʫʧʨʘʚʣʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʝʤ. ʉʢʦʨʦʩʪʥʳʝ ʠ ʥʘʛʨʫʟʦʯʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʟʘʚʠʩʷʪ 

ʦʪ ʩʢʦʨʦʩʪʥʳʭ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʟʛʦʥʳ ʠ ʟʘʤʝʜʣʝʥʠʷ, ʜʚʠʞʝʥʠʝ ʩ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʦʩʪʘʥʦʚʢʠ. ɺʦʜʠʪʝʣʴ ʠʟʤʝʥʷʝʪ 
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ʩʢʦʨʦʩʪʥʦʡ ʠ ʥʘʛʨʫʟʦʯʥʳʡ ʨʝʞʠʤ ʜʚʠʛʘʪʝʣʷ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʜʨʦʩʩʝʣʴʥʫʶ 

ʟʘʩʣʦʥʢʫ.  

ɺʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʵʪʦʤ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ 

ʪʦʧʣʠʚʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʠ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʪʦʨʳʤʠ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  ʉʭʝʤʘ  ʜʚʠʛʘʪʝʣʷ  ʢʘʢ  

ʦʙʲʝʢʪʘ  ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.4.  

 

 
 

ʈʠʩʫʥʦʢ 1.4 ʉʭʝʤʘ ʜʚʠʛʘʪʝʣʷ ʢʘʢ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

 

             ɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʫʛʦʣ ʦʪʢʨʳʪʠʷ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ ʩʨʜʨ, ʫʛʦʣ 

ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ɗ, ʮʠʢʣʦʚʦʡ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘGʪ ʠ ʜʨ.) - ʵʪʦ ʪʝ 

ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʪʝʢʘʥʠʝ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ ʜʚʠʛʘʪʝʣʷ. ʀʭ 

ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʥʝʰʥʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʥʘ ʜʚʠʛʘʪʝʣʴ ʩʦ ʩʪʦʨʦʥʳ 

ʚʦʜʠʪʝʣʷ ʠʣʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ 

ʪʘʢʞʝ ʫʧʨʘʚʣʷʶʱʠʤʠ.  

          ɺʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʥʘʟʳʚʘʝʤʳʝ ʫʧʨʘʚʣʷʝʤʳʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʩʦʩʪʦʷʥʠʝ ʜʚʠʛʘʪʝʣʷ ʚ ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʄʝ, ʧʦʢʘʟʘʪʝʣʴ ʪʦʧʣʠʚʥʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʠ 

Ҩʝ ʠ ʪʦʢʩʠʯʥʦʩʪʠ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ(ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʷ ʉʆ), ʘ ʪʘʢʞʝ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

          ʂʨʦʤʝ ʚʭʦʜʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʜʚʠʛʘʪʝʣʴ ʚʦ ʚʨʝʤʷ ʝʛʦ 

ʨʘʙʦʪʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʩʣʫʯʘʡʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʫʧʨʘʚʣʝʥʠʶ.  

ʂ ʩʣʫʯʘʡʥʳʤ ʚʦʟʤʫʱʝʥʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ(ʪʝʤʧʝʨʘʪʫʨʘ ʊ, ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʨ, ʚʣʘʞʥʦʩʪʴ W), 

ʩʚʦʡʩʪʚ ʪʦʧʣʠʚʘ ʠ ʤʘʩʣʘ ʠ ʪ.ʜ.  

ɼʣʷ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʭʘʨʘʢʪʝʨʥʘ ʧʝʨʠʦʜʠʯʝʩʢʘʷ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʨʘʙʦʯʠʭ ʮʠʢʣʦʚ.  

ʂʘʢ ʆʋ ʜʚʠʛʘʪʝʣʴ ʩʯʠʪʘʝʪʩʷ ʥʝʣʠʥʝʡʥʳʤ, ʪʘʢ ʢʘʢ ʨʝʘʢʮʠʷ ʥʘ ʩʫʤʤʫ 

ʣʶʙʳʭ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʝ ʨʘʚʥʘ ʩʫʤʤʝ ʨʝʘʢʮʠʡ ʥʘ ʢʘʞʜʦʝ ʠʟ 

ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʚʠʛʘʪʝʣʴ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ 

ʝʟʜr ʨʘʙʦʪʘʝʪ ʥʘ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʞʠʤʘʭ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʛʘʪʝʣʝʤ ʥʘ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʞʠʤʘʭ ʧʦʷʚʠʣʘʩʴ ʩ ʨʘʟʚʠʪʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ 
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ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ.  

           ʀʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʣʠʯʠʷ ʜʦʧʫʩʢʦʚ ʥʘ ʨʘʟʤʝʨʳ ʜʝʪʘʣʝʡ 

ʜʚʠʛʘʪʝʣʠ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʤʦʜʝʣʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʧʘʨʘʤʝʪʨʘʤ (ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ, ʛʝʦʤʝʪʨʠʷ ʚʧʫʩʢʥʦʛʦ ʠ 

ʚʳʧʫʩʢʥʦʛʦ ʪʨʘʢʪʦʚ ʠ ʪ.ʜ.) ʦʪʣʠʯʘʶʪʩʷ ʠ ʦʪʜʝʣʴʥʳʝ ʮʠʣʠʥʜʨʳ 

ʤʥʦʛʦʮʠʣʠʥʜʨʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ.  

           ɸʚʪʦʤʦʙʠʣʴʥʳʡ  ʜʚʠʛʘʪʝʣʴ  ʧʨʝʜʩʪʘʚʣʷʝʪ  ʩʦʙʦʡ  ʤʥʦʛʦʤʝʨʥʳʡ  ʆʋ, 

ʪʘʢ ʢʘʢ ʯʠʩʣʦ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʥʝʛʦ ʙʦʣʴʰʝ ʦʜʥʦʛʦ ʠ ʢʘʞʜʳʡ ʚʭʦʜʥʦʡ 

ʧʘʨʘʤʝʪʨ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʜʚʘ ʠ ʙʦʣʝʝ ʚʳʭʦʜʥʳʭ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʤʥʦʛʦʤʝʨʥʦʡ. 

ɺʠʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʝ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʤʘʰʠʥ: ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ. ɺ 

ʢʦʥʢʨʝʪʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʩ.-ʭ. ʤʘʰʠʥʘʤʠ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ 

ʯʘʩʪʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʦʙʝʠʭ ʵʪʠʭ ʬʫʥʢʮʠʡ, ʢʘʢ ʧʦʢʘʟʘʥʘ ʚ 

ʦʙʦʙʱʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʄʘʰʠʥ ʥʘ ʨʠʩ.1.4..  

ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ. ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

(CAK) - ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʠ/ʠʣʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ ʩ ʮʝʣʴʶ 

ʦʙʥʘʨʫʞʝʥʠʷ ʩʦʙʳʪʠʡ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʢʘʟʘʥʠʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ 

ʬʦʨʤʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩ.-ʭ. ʤʘʰʠʥ. 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ 

ʠʤʝʶʪ ʪʨʠ ʚʠʜʘ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʥʘʨʫʞʝʥʠʝ 

ʧʨʝʜʝʣʴʥʳʭ, ʢʨʠʪʠʯʝʩʢʠʭ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʂʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʜʠʘʧʘʟʦʥʝ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʩʨʘʚʥʝʥʠʷ ʠʭ ʩ ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʨʘʚʥʝʥʠʷ ʚ ʬʦʨʤʝ, ʫʜʦʙʥʦʡ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʠʣʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ (ʉɸɼ) ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʠʟʚʝʩʪʥʦʛʦ ʦʙʲʝʢʪʘ ʚ 

ʚʠʜʝ ʦʪʥʝʩʝʥʠʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʢ ʦʜʥʦʤʫ ʠʟ ʠʟʚʝʩʪʥʳʭ 

ʢʣʘʩʩʦʚ (ʜʠʘʛʥʦʟʦʚ) ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ 

ʦʙʲʝʢʪʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʟʦʤ ʦʙʲʝʢʪʘ. 

ʉɸɼ ʪʨʘʥʩʧʦʨʪʥʳʭ  ʤʘʰʠʥ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʜʚʫʭ ʚʠʜʦʚ: ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʠʩʧʨʘʚʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠʣʠ ʦʙʥʘʨʫʞʝʥʠʝ ʝʛʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʤʝʩʪʘ ʠ ʧʨʠʯʠʥʳ; ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʙʫʜʫʱʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʥʘʙʣʶʜʝʥʠʷ ʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʧʨʝʜʳʜʫʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʪʝʩʪʦʚʳʡ, ʪʘʢ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʤʝʪʦʜʳ ʜʠ-

ʘʛʥʦʩʪʠʨʦʚʘʥʠʷ. 

ʈʝʘʣʴʥʳʝ CAK ʩ.-ʭ. ʤʘʰʠʥ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʰʝʥʠʝ 
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ʥʝʩʢʦʣʴʢʠʭ ʠʟ ʫʢʘʟʘʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʟʘʜʘʯ ʢʦʥʪʨʦʣʷ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʮʝʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʯʝʪʢʦ ʬʦʨʤʘʣʠʟʦʚʘʥʘ, ʦʪʢʨʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʝʝ 

ʜʦʩʪʠʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ, 

ʪ.ʝ. ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʝʣʠ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, 

ʦʧʪʠʤʠʟʘʮʠʷ, ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ.   

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ  ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩ ʦʪʢʨʳʪʠʤ 

ʠ ʟʘʤʢʥʫʪʳʤ ʢʦʥʪʫʨʦʤ 7. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʫʧʨʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʦʤ ʦʧʨʠʩʢʦʚʘʪʝʣʷ ʨʘʩʪʝʥʠʡ, ʛʜʝ ʥʦʨʤʫ ʚʥʝʩʝʥʠʷ ʦʧʨʳʩʢʠʚʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠ ʤʞʥʦ ʫʧʨʘʚʣʷʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʥʘʩʦʩʘ, 

ʧʦʜʘʶʱʝʛʦ ʞʠʜʢʦʩʪʴ ʥʘʢʦʥʝʯʥʠʢʘʤ ï ʨʘʩʧʳʣʠʪʝʣʷʤ, ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ 

ʩʠʩʪʝʤʦʡ ʩ ʦʪʢʨʳʪʠʤ ʢʦʥʪʫʨʦʤ ʫʧʨʘʚʣʝʥʠʷ(ʨʘʟʦʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ). ɼʣʷ ʙʦʣʝʝ 

ʪʦʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ, ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ, ʪʝʯʠ ʞʠʜʢʦʩʪʠ 

ʯʝʨʝʟ ʥʘʢʦʥʝʯʥʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʩʠʩʪʝʤʫ ʩ ʟʘʤʢʥʫʪʫʤ ʢʦʥʪʫʨʦʤ 

ʫʧʨʘʚʣʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ  ʙʫʜʝʪ ʟʘʚʠʩʠʪʴ ʪʦʣʴʢʦ ʦʪ 

ʪʦʯʥʦʩʪʠ  ʠʟʤʝʨʠʪʝʣʷ ʨʘʩʭʦʜʘ(ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ) ʞʠʜʢʦʩʪʠ ʠ ʜʘʪʯʠʢʘ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʤʝʰʝʥʠʷ ʘʛʨʝʛʘʪʘ. ʊʦʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩ ʟʘʤʢʥʫʪʫʤ ʢʦʥʪʫʨʦʤ ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ, ʯʝʤ ʨʘʟʦʤʢʥʫʪʦʡ, ʦʜʥʘʢʦ ʟʜʝʩʴ ʪʦ ʞʝ ʚʦʟʥʢʘʶʪ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ 

ʩ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʠʛʥʘʣʘ.  

 

 
 

ʈʠʩ..1.4. ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʤʘʰʠʥʳ: 

1- ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ; 2 - ʟʥʘʯʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʩʦʩʪʦʷʥʠʷ ʆʋ; 3 - ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʆʋ ʠ ɸʋʉ; 4 - ʟʥʘʯʝʥʠʷ 

ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ɸʋʉ; 5 - ʢʦʤʘʥʜʳ ʠ ʜʘʥʥʳʝ ʦʪ ʫʧʨʘʚʣʷʶʱʝʡ 

                                                           
7) Srivastava A. K., Goering C. E., Rohrbach R.P., Buckmaster D. R. Engineering  principles of agricultural 

machines.  ASABE,  2006 - ʨ.134-135.  
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ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ: 6 - ʚʚʦʜ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʮʝʣʝʡ 

 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ - ʚʠʜ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʮʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʫʩʣʦʚʠʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʟʥʘʯʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʙʲʝʢʪʘ ʥʘ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ. 

ʋʧʨʘʚʣʷʶʱʫʶ ʩʠʩʪʝʤʫ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ 

ʨʝʛʫʣʷʪʦʨʦʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʟʘʜʘʚʘʝʤʦʛʦ 

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ (ʟʘʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ) ʩʠʩʪʝʤʳ ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʣʝʜʷʱʠʝ. ɺ ʩʠʩʪʝʤʘʭ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ - ʚʝʣʠʯʠʥʘ ʧʦʩʪʦʷʥʥʘʷ, ʚ 

ʩʠʩʪʝʤʘʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ - ʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʧʦ ʠʟʚʝʩʪʥʦʤʫ 

ʟʘʢʦʥʫ (ʧʨʦʛʨʘʤʤʝ), ʘ ʚ ʩʣʝʜʷʱʠʭ ʩʠʩʪʝʤʘʭ - ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʟʘʨʘʥʝʝ 

ʥʝʠʟʚʝʩʪʥʳʤ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʤ. 

ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ - ʵʪʦ ʩʠʩʪʝʤʳ, 

ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʚʷʟʴ 

ʤʝʞʜʫ ʚʦʟʤʦʞʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʤʥʦʞʝʩʪʚʦʤ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ (OB) ʩʦʩʪʦʷʥʠʷ ʆʋ ʠʣʠ/ʠ ʚʦʟʤʫʱʘʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. 

ɺ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʮʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʝʪʩʷ ʚ 

ʚʠʜʝ ʫʩʣʦʚʠʷ ʦʙʝʩʧʝʯʝʥʠʷ niin ʠʣʠ max ʥʝʢʦʪʦʨʦʛʦ ʢʨʠʪʝʨʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʋ. 

ɺ ʩʠʩʪʝʤʘʭ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʮʝʣʴ ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ ʪʨʘʝʢʪʦʨʠʠ ʠ 

ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʟʘʭʚʘʪʘ ʠʣʠ ʨʘʙʦʯʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʷʚʣʷʶʱʠʭʩʷ  

ʢʦʥʝʯʥʳʤ ʟʚʝʥʦʤ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʥʦʛʦʟʚʝʥʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʪʝʧʝʥʷʤʠ ʧʦʜʚʠʞʥʦʩʪʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ 

ʩʚʦʡ ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʠʚʦʜ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ISO 11783 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ISO 11783 ʙʳʣ ʚʚʝʜʝʥ ʯʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ 

ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ  ʩʝʪʝʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʦʨʫʜʦʚʘʥʠʷʭ- 

ʤʘʰʠʥʘʭ ʠ ʪʨʘʢʪʦʨʘʭ.8  ʉʪʘʥʜʘʨʪ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʘʤʦʭʦʜʥʳʝ ʤʘʰʠʥʳ ʠ 

ʩʠʩʪʝʤʳ, ʘ ʪʘʢ ʞʝ ʩʠʩʪʝʤʳ ʪʨʘʢʪʦʨʘ ʩ ʨʘʙʦʯʠʤ ʦʨʫʜʠʝʤ - ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʘ (ʄʊɸ).  ʄʦʜʝʣʴ ʩʝʪʠ ʄʊɸ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʧʨʠʥʷʪʘ 

ʚʩʶʜʫ, ʩ ʧʨʠʟʥʘʥʠʝʤ, ʪʦʛʦ ʯʪʦ ʙʦʣʝʝ ʧʨʦʩʪʠʝ ʝʝ ʧʨʦʝʢʪ r ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʘʤʦʭʦʜʥʳʭ ʩʠʩʪʝʤʘʭ. ʅʘ ʨʠʩʫʥʢʝ 1.5 ʧʦʢʘʟʘʥʘ ʚ 

ʩʭʝʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʫʧʨʦʱʝʥʥʘʷ ʩʝʪʴ ISO 11783 ʥʘ ʬʦʥʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ  ʪʨʘʢʪʦʨʘ ʩ ʦʨʫʜʠʝʤ, ʪ.ʝ. ʥʘ ʬʦʥʝ  ʄʊɸ. ʉʝʪʴ ʩʦʩʪʦʠʪ 

ʠʟ ʜʚʫʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʰʠʥ (ʤʘʛʠʩʪʨʘʣʠ),  ʰʠʥʳ ʪʨʘʢʪʦʨʘ (tractor bus) ʠ 

ʰʠʥʳ ʦʨʫʜʠʷ (implement bus). ʐʠʥʘ ʦʨʫʜʠʷ ʦʭʚʘʪʳʚʘʝʪ ʪʨʘʢʪʦʨ, ʧʝʨʝʩʝʢʘʝʪʩʷ 

                                                           
8).Goering C.E., Stone M.L., Smith D.W. and Turnquist P.K.  Off- road  vehicle engineering principle. USA, 

ɸSABE,2006 ïʨ.234-235. 
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ʩʮʝʧʢʦʡ ʠ ʦʨʫʜʠʷʤʠ ʧʨʦʤʝʞʫʪʢʘʭ. ʐʠʥʳ ʩʦʝʜʠʥʝʥʳ ʩ ʩʝʪʝʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ 

ʕɹʋ, ʕɹʋ ʪʨʘʢʪʦʨʘ ʠ - ʦʜʥʦ ʤʘʨʢʠʨʦʚʘʥʥʦʝ ñ ʕɹʋ ʦʨʫʜʠʷ ʠ ʤʦʩʪ ʦʨʫʜʠʷò. 

ʂʦʤʧʴʶʪʝʨʥʘʷ ʯʘʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝʨʘ ʟʘʜʘʯʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʚʭʦʜʝ ʩʦʜʝʨʞʘʪ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʩʦʚʤʝʩʪʠʤ ʩ 

ʫʧʨʘʚʣʷʶʱʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥ ʜʘʥʥʳʤ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʦʤ 

ʟʘʜʘʯʠ ʠ ʢʦʤʧʴʶʪʝʨ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʤʝʞʜʫ ʟʘʜʘʯʝʡ 

ʢʦʥʪʨʦʣʣʝʨʘ  ʠ ʦʨʫʜʠʷ ʠ ʤʝʞʜʫ ʠʥʪʝʨʬʝʡʩʦʤ ʢʦʥʪʨʦʣʣʝʨʘ ʟʘʜʘʯʠ ʠ 

ʟʘʷʚʣʝʥʠʷʤʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʫʧʨʘʚʣʝʥʠʷ. 

ʀʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʣʝʨ ʟʘʜʘʯʠ ʥʝ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥ.  

 
 

ʈʠʩ.1.5. ʉʭʝʤʘ ʩʝʪʠ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʪʨʘʢʪʦʨʝ  ʧʦ  ISO 11783 

  

       ʉʝʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʣʶʙʳʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ - ʕɹʋ 

ʦʨʫʜʠʷ ʠ ʪʨʘʢʪʦʨʘ, ʢʦʤʧʴʶʪʝʨ ʟʘʜʘʯ, ʙʦʨʪʦʚʘʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ,  

ʚʠʨʪʫʘʣʴʥʳʡ ʪʝʨʤʠʥʘʣ, ʩʝʪʴ GPS ʠ ʜʨ., ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 

1.5. ʇʨʠʤʝʨʦʤ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʦʤ ʟʘʜʘʯ ʠ ʕɹʋ GPS. 

ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ 

ʄʊɸ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʢʦʥʪʨʦʣʣʝʨʦʤ ʟʘʜʘʯʠ. ɺ ʪʦʤ ʞʝ ʩʤʳʩʣʝ, 

ʩʦʦʙʱʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʕɹʋ ʜʚʠʛʘʪʝʣʷ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʪʝʢʫʱʫʶ ʢʨʠʚʫʶ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʝʨʝʜʘʯʠ. ʉʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʦʦʙʱʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. ʅʝʢʦʪʦʨʳʝ 

ʩʦʦʙʱʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʩ ʯʘʩʪʦʪʘʤʠ ʧʦʚʪʦʨʝʥʠʷ 100 ʩʦʦʙʱʝʥʠʡ ʚ ʩʝʢʫʥʜʫ.9 

 

 
                                                           
9 ).Goering C.E., Stone M.L., Smith D.W. and Turnquist P.K.  Off- road  vehicle engineering principle. USA, 

ɸSABE,2006 ïʨ.234-235. 
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ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
 ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʫʝʪʩʷ, 

ʢʘʢ ʧʨʘʚʠʣʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ ʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʘʢʘʟʯʠʢʦʤ. ɺ ʟʘʜʘʥʠʠ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʣʞʥʳ  ʙʳʪʴ ʯʸʪʢʦ ʦʛʦʚʦʨʝʥʳ ʮʝʣʴ ʥʘʟʥʘʯʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʫʢʘʟʘʥʳ ʝʸ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩʧʝʮʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 

ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ (ʜʣʷ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ), ʘ ʪʘʢʞʝ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʭʝʤʫ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʇʦ ʧʦʩʣʝʜʥʝʤʫ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ, 

ʩʠʛʥʘʣʠʟʠʨʫʝʤʳʝ ʠ ʫʧʨʘʚʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʤʝʯʘʶʪ ʢʦʤʧʣʝʢʪʳ ʧʨʠʙʦʨʦʚ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

         ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ï ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ, ʪ.ʝ. ʧʦʩʪʨʦʝʥʠʷ ʝʛʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʘʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʚʳʙʠʨʘʶʪ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʧʝʨʝʜʘʪʦʯʥʫʶ ʬʫʥʢʮʠʶ ʆʋ, ʷʚʣʷʶʱʠʝʩʷ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʤ ʠ 

ʨʘʟʨʘʙʦʪʢʠ (ʠʣʠ ʚʳʙʦʨ) ʫʧʨʘʚʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʨʝʛʫʣʷʪʦʨʘ).   

          ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʳʙʠʨʘʶʪ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʨʝʘʣʠʟʦʚʘʪʴ ʫʞʝ ʧʨʠʥʷʪʳʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠʯʸʤ ʧʨʝʜʧʦʯʪʝʥʠʷ  

ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʤ ʧʨʠʙʦʨʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ, ʚʭʦʜʷʱʠʤʠ ʚ ɻʉʇ ʠ ISO. ʇʨʠ ʩʪʨʦʛʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʧʨʠʙʦʨʳ ʥʝ ʚʭʦʜʷʱʠʝ ʚ ɻʉʇ. ʅʘʩʪʨʦʝʯʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʚʳʙʨʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʘʪʴ  

ʧʨʠʥʷʪʳʡ ʘʣʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ (ʟʘʢʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ). 

          ʄʝʪʦʜʳ ʨʘʩʯʝʪʘ ʥʘʩʪʨʦʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʢʣʶʯʘʶʪ: 

      - ʚʳʙʦʨ ʧʝʨʚʠʯʥʳʭ ʀʇ (ʜʘʪʯʠʢʦʚ); 

      - ʚʳʙʦʨ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ: 

      - ʚʳʙʦʨ ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ. 

         ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʆʋ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚʠʜʦʤ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ. ʇʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʠʤ 

ʰʘʛʦʤ ʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ. ɿʘʪʝʤ ʧʦʩʣʝ ʚʳʙʦʨʘ (ʟʘʢʘʟʘ) 

ʥʝʦʙʭʦʜʠʤʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪ  ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʷ ʠ 

ʧʦʜʢʣʶʯʝʥʠʷ, ʧʨʦʝʢʪʠʨʫʶʪ ʟʘʤʝʥʷʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

          ʅʘ ʟʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘʜʝʞʥʦʩʪʴ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ, ʘ ʪʘʢʞʝ ʝʸ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
- 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

1. ɺ ʯʝʤ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʝʨʤʠʥʘʤʠ  ñɸʚʪʦʤʘʪʠʟʘʮʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘñ ʠ ñʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚñ ? 

2. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ  GPS-ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʤ  ʢʦʤʧʣʝʢʩʝ  çAVACCO ʕʢʩʧʝʜʠʪʦʨè. 

3. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ  ʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʠʩʧʦʣʟʦʚʘʥʠʷ  ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

http://www.avacco.ru/page.asp?code=expeditor
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ʤʘʰʠʥ ʜʣʷ ʪʦʧʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ GPS-ʪʝʭʥʦʣʦʛʠʡ ?   

4. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ  ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʛʘʪʝʣʝʡ, ʘʚʪʦʤʦʙʠʣʝʡ, ʪʨʘʢʪʦʨʦʚ ʠʣʠ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʢʘʢ ʦʙʲʝʢʪʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ? 

 

ʀʩʧʦʣʟʦʚʘʥʥʘ ̫ʣʠʪʝʨʘʪʫʨʘ 

 

1. Srivastava A. K., Goering C. E., Rohrbach R.P., Buckmaster D. R. Engineering  

principles of agricultural machines.  ASABE,  2006 -559 ʨ. 

2. Goering C.E., Stone M.L., Smith D.W. and Turnquist P.K.  Off- road  vehicle 

engineering principle. USA, ɸSABE,2006 ï 474 ʨ. 

3. Denton T. Automotive electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. 

ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ /ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 

2008. ï 576 ʩ. 

4.  Bosch.Automotive Handbook. 5th Edition / ɸʚʪʦʤʦʙʠʣʴʥʳʡ  ʩʧʨʘʚʦʯʥʠʢ. 

ʇʝʨ.  ʩ  ʘʥʛʣ. ï 2-ʝ  ʠʟʜ., ʧʝʨʝʨʘʙ.  ʠ  ʜʦʧ. ï ʄ.: ɿɸʆçʂɾʀ ɿʘ ʨʫʣʝʤè, 

2004.ï 992 ʩ. 

 

2- ʪʝʤʘ  ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʷʤʠ  

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (4 ʯʘʩʘ) 

ʇʣʘʥ:  
1.ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʙʦʨʪʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɹʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ  ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʊʉ. 

2.ʕʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʕʉʋɼ).  ʕʣʝʢʪʨʦʥʥʳʝ  

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʝʥʟʠʥʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ. 

3.ʉʠʩʪʝʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʚ ʮʠʣʠʥʜʨʳ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ.  

4.ɼʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʕʉʋɼ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʚʠʛʘʪʝʣʴ, ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʙʦʨʪʦʚʘʷ, 

ʩʭʝʤʘ, ʤʦʪʦʨ, ʙʝʥʟʠʥʦʚʳʡ, ʜʠʟʝʣʴʥʳʡ, ʚʧʨʳʩʢ, ʜʘʪʯʠʢ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ. 

 

2.1 ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʙʦʨʪʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʘʛʨʝʛʘʪʦʚ: 

ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ (ɼɺʉ), ʢʫʟʦʚʘ, ʰʘʩʩʠ ʠ ʭʦʜʦʚʦʡ ʯʘʩʪʠ. ʕʪʠ 

ʘʛʨʝʛʘʪʳ ʩʦʩʪʦʷʪ ʠʟ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʛʣʘʚʥʦʡ ʬʫʥʢʮʠʠ ʘʚʪʦʤʦʙʠʣʷ ð ʧʝʨʝʚʦʟʢʫ ʛʨʫʟʦʚ 

ʠ ʧʘʩʩʘʞʠʨʦʚ.  

ʉʦʚʩʝʤ ʥʝʜʘʚʥʦ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʟʘʞʠʛʘʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʪʦʨʤʦʟʘʤʠ, ʩʠʩʪʝʤʳ ʚʧʨʳʩʢʘ ʙʝʥʟʠʥʘ, 

ʙʦʨʪʦʚʘʷ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ ʩʯʠʪʘʣʠʩʴ ʧʦʩʣʝʜʥʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʘʧʧʘʨʘʪʦ- ʠ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ. ʊʝʧʝʨʴ ʠʭ ʦʪʥʦʩʷʪ ʢ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʠʩʪʝʤʘʤ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʯʪʠ ʥʘ ʢʘʞʜʳʡ ʩʝʨʠʡʥʳʡ 

ʘʚʪʦʤʦʙʠʣʴ. 
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ʅʘ ʚʥʦʚʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʤʦʜʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʥʘʯʠʥʘʶʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʚʝʨʰʝʥʥʦ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʙʦʨʪʦʚʳʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʚʦʜʠʪʝʣʷ ʩ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ; ʩʧʫʪʥʠʢʦʚʘʷ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ; ʨʘʜʘʨʥʳʝ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʩʪʝʤʳ ʟʘʰʠʪʳ ʘʚʪʦʤʦʙʠʣʷ 

ʦʪ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʫʛʦʥʘ; ʩʠʩʪʝʤʳ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ 

ʣʶʜʝʡ ʚ ʩʘʣʦʥʝ; ʩʠʩʪʝʤʘ ʢʨʫʠʟ-ʢʦʥʪʨʦʣʷ; ʩʠʩʪʝʤʘ çʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘè; 

ʤʫʣʴʪʠʧʣʝʢʩʥʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ10. 

ʊʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ: 

- ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʙʝʥʟʠʥʦʚʳʭ ɼɺʉ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ. 

- ʀʥʪʝʥʩʠʚʥʦ ʚʝʜʫʪʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʣʘʧʘʥʦʚ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʤ ʤʝʭʘʥʠʟʤʝ (ɻʈʄ) ʧʦʨʰʥʝʚʦʛʦ ɼɺʉ. 

ʅʦʚʝʡʰʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʙʦʨʪʦʚʦʡ ʘʚʪʦʤʘʪʠʢʠ ʢʘʨʜʠʥʘʣʴʥʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ, ʯʠʩʪʦ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʚ ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʛʫʪ 

ʚʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʫʟʣʳ ʠ ʙʣʦʢʠ, ʥʦ ʠ 

ʤʝʭʘʥʠʯʝʩʢʠʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ, ʩʚʝʪʦʦʧʪʠʯʝʩʢʠʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠ ʣʶʙʳʝ 

ʧʨʦʯʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʤʝʶʱʠʝ ʥʝʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʀʭ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʛʣʘʚʥʘʷ, ʭʦʪʷ ʚʩʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʝ ʨʝʘʣʠʟʫʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʵʣʝʢʪʨʦʥʥʳʭ 

ʙʣʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ (ʕɹʋ), ʘ ʚ ʥʦʚʝʡʰʠʭ ʩʠʩʪʝʤʘʭ ð ʚ ʙʦʨʪʦʚʳʭ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘʭ. ʊʘʢʠʝ ʢʨʫʧʥʳʝ ʩʦʩʪʘʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʫʧʨʘʚʣʝʥʠʷ ʥʝ 

ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʥʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ, ʥʠ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ, ʥʠ ʢ ʵʣʝʢʪʨʦʥʥʳʤ, 

ʥʠ ʢ ʣʶʙʳʤ ʜʨʫʛʠʤ çʯʠʩʪʳʤè ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʘʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʥʦʚʝʡʰʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʙʦʨʪʦʚʦʡ ʘʚʪʦʤʘʪʠʢʠ ʧʦʣʫʯʠʣʠ ʧʦʚʦʝ 

ʥʘʟʚʘʥʠʝ ð ʘʚʪʦʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

- ɸʚʪʦʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ - ʵʪʦ ʢʨʫʧʥʳʝ ʩʦʩʪʘʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʥʠ ʢ ʤʝʭʘʥʠʯʝʩʢʠʤ, ʥʠ ʢ ʵʣʝʢʪʨʠʯʝʩʢʠʤ, ʥʠ ʢ 

ʵʣʝʢʪʨʦʥʥʳʤ, ʥʠ ʢ ʣʶʙʳʤ ʜʨʫʛʠʤ çʯʠʩʪʳʤè ʧʦ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʘʤ. 

ɸʚʪʦʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʫʧʨʘʚʣʷʷ ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʯʝʨʝʟ 

ʥʝʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʝʨʠʬʝʨʠʶ ʥʘ ʚʳʭʦʜʝ, ʩʘʤʘ ʫʧʨʘʚʣʷʝʪʩʷ ʦʪ ʩʠʛʥʘʣʦʚ, 

ʠʤʝʶʱʠʭ ʥʝʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʚʭʦʜʥʦʡ ʧʝʨʠʬʝʨʠʝʡ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʙʘʟʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʛʘʪʝʣʝʤ (ʕʉɸʋ-ɼ) ʠ ʪʦʨʤʦʟʘʤʠ (ʕʉɸʋ-ʊ) ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʫʞʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʛʠʨʦʩʢʦʧʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ VDC ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʫʨʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʜʦʨʦʛʝ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ. ɸʚʪʦʪʨʦʥʥʘʷ 

ʩʠʩʪʝʤʘ VDC, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʪʦʨʦʡ ʩ ʚʦʜʠʪʝʣʝʤ ʠ ʜʦʨʦʛʦʡ, 

ʠʩʧʦʣʴʟʫʝʪ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʫʛʣʳ 

ʥʘʢʣʦʥʝʥʠʷ ʢʫʟʦʚʘ, ʨʘʟʥʦʩʪʴ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʢʦʣʝʩ, ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʫʣʷ, 

                                                           
10 ) Denton T. Automotive electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

/ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 2008. ï ʩ.33-36 . 
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ʘʪʤʦʩʬʝʨʥʳʝ ʫʩʣʦʚʠʷ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʚʘʨʠʘʥʪʘʭ ð ʜʘʚʣʝʥʠʝ ʚ ʰʠʥʘʭ ʠ 

ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨ ð ʵʪʦ ʮʝʥʪʨʘʣʴʥʳʡ ʦʨʛʘʥ ʫʧʨʘʚʣʝʥʠʷ (ʤʦʟʛ) 

ʘʚʪʦʪʨʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɽʛʦ ʛʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʦʙ ʫʩʣʦʚʠʷʭ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʭʦʜʥʦʡ ʧʝʨʠʬʝʨʠʠ, ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʝʩʫʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʝ ʚ ʚʠʜʝ ʢʦʜʦʚʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ, ʢʦʪʦʨʳʝ ʜʣʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʦʨʛʘʥʘʤʠ ʥʝʧʨʠʛʦʜʥʳ. 

- ɺʥʝʜʨʝʥʠʝ ʚ ʙʦʨʪʩʝʪʴ ʘʚʪʦʤʦʙʠʣʷ ʚʪʦʨʦʛʦ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʝ 42 

ʚʦʣʴʪʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʜʣʷ ʥʦʚʝʡʰʠʭ ʵʥʝʨʛʦʝʤʢʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʩʠʣʦʚʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʛʠʜʨʦʢʣʘʧʘʥʳ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʦʣʝʥʦʠʜʳ ʩʠʣʦʚʳʭ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʤʦʱʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, ʩʠʣʦʚʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʢʦʤʤʫʪʘʪʦʨʳ, ʤʫʣʴʪʠʧʣʝʢʩʥʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʢʘ ʠ ʪ. ʧ. ʗʩʥʦ, ʯʪʦ ʧʨʠ 

ʧʦʚʳʰʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʪʦʢʠ ʚ 

ʮʝʧʷʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʥʘʜʝʞʥʦʡ ʠ ʵʢʦʥʦʤʠʯʥʦʡ ʠʭ 

ʨʘʙʦʪʝ. ʅʦ ʩʨʘʟʫ ʧʝʨʝʚʦʜʠʪʴ ʚʩʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʠʪʝʣʠ ʥʘ ʥʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ, 

ʢʘʢ ʵʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ 6 ʥʘ 12 ʚʦʣʴʪ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦ. ʇʨʠʯʠʥʘ ʪʦʤʫ ðʚʳʧʫʩʢ 12-ʚʦʣʴʪʦʚʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʦʛʨʦʤʥʳʤʠ ʩʝʨʠʷʤʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ, 

ʛʣʘʚʥʦʝ, ʚʩʝ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʚʪʦʤʦʙʠʣʠ ʦʙʦʨʫʜʦʚʘʥʳ 

12-ʚʦʣʴʪʦʚʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ (ʵʣʝʢʪʨʦʣʘʤʧʳ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ, 

ʵʣʝʢʪʨʦʥʥʦʝ ʠ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʥʦʝ ʦʩʥʘʱʝʥʠʝ, ʘʫʜʠʦ-, ʨʘʜʠʦ-, 

ʚʠʜʝʦʘʧʧʘʨʘʪʫʨʘ, ʙʦʨʪʦʚʘʷ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʘ ʠ ʪ. ʧ.). 

ɽʱʝ ʙʦʣʝʝ ʷʨʢʠʡ ʧʨʠʤʝʨ ðʵʣʝʢʪʨʦʤʦʙʠʣʠ11. ɿʜʝʩʴ ʛʣʘʚʥʘʷ ʪʷʛʦʚʘʷ 

ʘʢʢʫʤʫʣʷʪʦʨʥʘʷ ʙʘʪʘʨʝʷ, ʫʧʨʘʚʣʷʶʱʠʡ ʢʦʥʪʨʦʣʣʝʨ ʠ ʪʷʛʦʚʳʡ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 120...380 ɺ ʠ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʤʠ ʮʝʧʷʤʠ. ʇʨʠ ʵʪʦʤ ʙʦʨʪʩʝʪʴ ʦʩʪʘʝʪʩʷ 12-ʚʦʣʴʪʦʚʦʡ. 

- ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ çʩʪʘʨʪʝʨ-ʛʝʥʝʨʘʪʦʨʘè, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʜʚʝ ʬʫʥʢʮʠʠ: 

ʟʘʧʫʩʢ ɼɺʉ ʠ ʧʦʜʘʯʫ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʙʦʨʪʩʝʪʴ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ɼɺʉ. 

- ʇʨʠʤʝʥʝʥʠʝ ʣʘʟʝʨʥʳʭ ʩʚʝʯʝʡ ʟʘʞʠʛʘʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʵʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 

ʵʥʝʨʛʦʥʘʢʦʧʠʪʝʣʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ ʂʇɼ 

ʩʠʩʪʝʤʳ ʟʘʞʠʛʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʙʘʚʠʪʴ ʝʝ ʦʪ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ 

ʵʣʝʢʪʨʦʠʩʢʨʦʚʳʭ ʧʦʤʝʭ ʥʘ ʜʨʫʛʠʝ ʫʟʣʳ ʠ ʙʣʦʢʠ ʙʦʨʪʦʚʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʘʚʪʦʤʘʪʠʢʠ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ 

ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʚʳʰʣʠ ʠʟ ʩʪʘʜʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʥʠ 

                                                           
11 ) Denton T. Automotive electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

/ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 2008. ï ʩ.539-542. 
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ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʬʠʨʤʝʥʥʳʭ ʤʦʜʝʣʷʭ ʩʧʦʨʪʠʚʥʳʭ ʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʅʦ, ʢʘʢ ʠ ʧʨʝʞʜʝ, ʧʦʯʪʠ ʚʩʝ ʥʦʚʘʮʠʠ, 

ʠʩʧʳʪʘʥʥʳʝ ʥʘ ʢʦʧʮʝʧʪʢʘʨʘʭ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʥʘʯʠʥʘʶʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ 

ʩʝʨʠʡʥʳʭ ʘʚʪʦʤʦʙʠʣʷʭ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (ʊʉ) ʷʚʣʷʶʪʩʷ ʚʳʩʦ-

ʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʠʢʠ, ʥʘʜʝʞʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩʪʘʣʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ, 

ʟʘʯʘʩʪʫʶ ʧʨʝʚʳʰʘʶʱʝʡ ʥʘʜʝʞʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʅʘʧʨʠʤʝʨ, 

ʧʝʨʚʳʝ ʩʝʨʠʡʥʳʝ ʘʥʪʠʙʣʦʢʠʨʦʚʦʯʥʳʝ ʩʠʩʪʝʤʳ (ABS) ʧʨʦʠʟʚʦʜʩʪʚʘ Bosch 

ʠʤʝʣʠ ʤʘʩʩʫ ʜʦ 6,5 ʂʛ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʝʚʳʰʘʣʦ 140 

ʝʜʠʥʠʮ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ABS ʠʤʝʶʪ ʤʘʩʩʫ ʧʦʨʷʜʢʘ 1,5 ʂʛ, ʘ ʵʣʝʢʪʨʦʥ-

ʥʘʷ ʙʘʟʘ ʩʦʩʪʦʠʪ ʠʟ ʜʝʩʷʪʢʘ ʵʣʝʤʝʥʪʦʚ. 

          ʕʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʝʛʦʜʥʷ, ʚ ʦʩʥʦʚʥʦʤ, 

ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ çʟʘʢʨʳʪʳʭè ʩʠʩʪʝʤ, ʧʦʣʫʯʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʜʘʪʯʠʢʦʚ ʊʉ, ʘʥʘʣʠʟʠʨʫʷ ʝʝ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤ ʠ 

ʚʳʨʘʙʘʪʳʚʘʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ (ʕɹʋ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʢʦʤʘʥʜʳ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ, ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ, ʫʜʦʙʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʠ ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʠʛʥʘʣʳ 

ʦʪ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʢʘʢ çʦʪʢʨʳʪʳʝè ð ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʠʭ ʚʦ ʚʥʝʰʥʶʶ ʩʨʝʜʫ: ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʮʝʥʪʨʘʤ, ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ʜʚʠʞʝʥʠʷ. ʊʉ ʤʦʞʝʪ ʥʝ 

ʪʦʣʴʢʦ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʚʥʫʪʨʝʥʥʠʭ ʩʠʩʪʝʤ, ʥʦ ʠ ʧʦʣʫʯʘʪʴ ʝʝ ʦʪ 

ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʜʘʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ɹʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ  ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʊʉ 

    ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ  
Å ɸʥʪʠʙʣʦʢʠʨʦʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ʪʦʨʤʦʟʦʚ ð ABS (Anti-lock Braking System12):  

ʉʠʩʪʝʤʘ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʠ ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʫʤʝʥʴʰʘʝʪ ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ (ʥʘ ʩʢʦʣʴʟʢʠʭ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʷʭ ʜʦ 

10-15%). ʄʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ, 

ʩʦʩʪʦʷʥʠʠ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

Å ʇʨʦʪʠʚʦʙʫʢʩʦʚʦʯʥʘʷ ʩʠʩʪʝʤʘ ð ASR (Automatic/Anti Slip Regulation), ATC 

(Automatic Traction Control), ETS (Electronic Traction Control) ʠʣʠ DTC 

(Dynamic Traction Control):  

ʋʣʫʯʰʘʝʪ ʧʨʦʮʝʩʩ ʜʚʠʞʝʥʠʷ ʥʘ ʩʢʦʣʴʟʢʠʭ ʜʦʨʦʛʘʭ, ʩʥʠʞʘʷ ʙʫʢʩʦʚʘʥʠʝ 

ʢʦʣʝʩ. ʄʦʞʝʪ ʩʣʫʞʠʪʴ   ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʜʦʨʦʞʥʦʛʦ 

ʧʦʢʨʳʪʠʷ. 

Å ʉʠʩʪʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ (ʩʠʩʪʝʤʘ ʧʦʜʜʝʨʞʘʥʠʷ ʢʫʨʩʦʚʦʡ 

                                                           
12  Bosch Automotive Handbook. 5th Edition / ɸʚʪʦʤʦʙʠʣʴʥʳʡ  ʩʧʨʘʚʦʯʥʠʢ. ʇʝʨ.  ʩ  ʘʥʛʣ. ï 2-ʝ  ʠʟʜ.,  ʧʝʨʝʨʘʙ.  

ʠ  ʜʦʧ. ï ʄ.: ɿɸʆçʂɾʀ ɿʘ ʨʫʣʝʤè, 2004.ï ʩ.683,716 
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ʫʩʪʦʡʯʠʚʦʩʪʠ) ð ESP (Electronic Stability Program), ESC (Electronic Stability 

Control), DSM (Dynamic Stability Management) ʠʣʠ VSA (Vehicle Stability Assist), 

VSC (Vehicle Stability Control):  

      ʇʦʚʳʰʘʝʪ ʢʫʨʩʦʚʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʟʘʥʦʩ 

ʘʚʪʦʤʦʙʠʣʷ. 

Å ʉʠʩʪʝʤʘ ʧʦʤʦʱʠ ʧʨʠ ʵʢʩʪʨʝʥʥʦʤ ʪʦʨʤʦʞʝʥʠʠ - BA (Brake Assist), BAS 

(Brake Assist System) ʠʣʠ EBA (Electronic Brake Assist ʠʣʠ Emergency Braking 

Assistant):  

ʋʤʝʥʴʰʘʝʪ ʪʦʨʤʦʟʥʦʡ ʧʫʪʴ ʘʚʪʦʤʦʙʠʣʷ ʧʫʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʪʦʨʤʦʟʥʦʤ ʧʨʠʚʦʜʝ ʧʨʠ ʙʳʩʪʨʦʤ (ʵʢʩʪʨʝʥʥʦʤ) 

ʥʘʞʘʪʠʠ ʥʘ ʪʦʨʤʦʟʥʫʶ ʧʝʜʘʣʴ. ʇʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʠʩʪʝʤʳ ɺɸ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ (ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʦʝʟʜʘ ʣʠʥʠʠ çʉʪʦʧè) [1]. ʈʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤʳ ɺɸ 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ PBA (Predictive Brake Assist). ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪ-

ʩʷ ʣʦʢʘʪʦʨ, ʦʮʝʥʠʚʘʶʱʠʡ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʩʢʦʨʦʩʪʴ 

ʩʙʣʠʞʝʥʠʷ ʩ ʥʠʤ, ʜʣʷ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʨʤʦʞʝʥʠʷ ʩ ʮʝʣʴʶ 

ʩʥʠʞʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʝʟʜʘ ʜʚʠʞʫʱʝʛʦʩʷ ʩʟʘʜʠ ʪʨʘʥʩʧʦʨʪʘ. 

Å ʂʨʫʠʟ ʢʦʥʪʨʦʣʴ:  

  ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʜʚʠʞʝʥʠʷ. 

Å ɸʜʘʧʪʠʚʥʳʡ ʢʨʫʠʟ- ʢʦʥʪʨʦʣʴ ð ACC (Adaptive Cruise Control):  

ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʟʘʜʘʥʥʫʁ ʩʢʦʨʦʩʪʴ ʠ ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʝʸ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʘʪʴ ʥʘʜʣʝʞʘʱʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɼʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʣʦʢʘʮʠʦʥʥʳʝ ʜʘʪʯʠʢʠ. 

Å ʉʠʩʪʝʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʪʦʣʢʥʦʚʝʥʠʡ ʘʚʪʦʤʦʙʠʣʝʡ ð ʉʇʉɸ:  

ɺ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʜʠʦ ʠʣʠ ʦʧʪʠʯʝʩʢʠʝ ʣʦʢʘʪʦʨʳ, ʩʢʘʥʠʨʫʶʱʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʝʨʝʜ ʘʚʪʦʤʦʙʠʣʝʤ. ɺ ʧʨʦʩʪʝʡʰʠʭ ʩʠʩʪʝʤʘʭ, ʧʨʠ ʥʘʨʫʰʝʥʠʠ 

ʜʠʩʪʘʥʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʞʜʫ ʜʚʠʞʫʱʠʤʠʩʷ ʊʉ, ʚʦʜʠʪʝʣʴ 

ʧʨʝʜʫʧʨʝʞʜʘʝʪʩʷ ʩʚʝʪʦʚʳʤ/ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʦʤ. ɺ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʨʤʦʞʝʥʠʝ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʩʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʬʨʦʥʪʘʣʴʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ, ʥʦ ʠ 

ʙʦʢʦʚʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ. ɼʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʉʇʉɸ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

Stop&Go, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʙʝʟʦʧʘʩʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʪʦʨ-

ʤʦʞʝʥʠʝʤ ʠ ʫʩʢʦʨʝʥʠʝʤ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʪʦʢʝ. ʉʠʩʪʝʤʳ ʉʇʉɸ ʩʝʛʦʜʥʷ 

ʷʚʣʷʶʪʩʷ çʟʘʢʨʳʪʳʤʠè, ʥʦ ʚ ʙʫʜʫʱʝʤ ʤʦʛʫʪ ʩʪʘʪʴ çʦʪʢʨʳʪʳʤʠè, ʪ.ʝ. 

ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

Å ʉʠʩʪʝʤʘ ʪʦʨʤʦʞʝʥʠʷ çʧʦ ʧʨʦʚʦʜʘʤè ð BBW (Brake by Wire):  

ʇʝʨʩʧʝʢʪʠʚʥʘʷ ʪʦʨʤʦʟʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʫʧʨʘʚʣʝʥʠʝ ʪʦʨʤʦʞʝʥʠʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʠʢʦʡ (ʧʦ ʧʨʦʚʦʜʘʤ), ʘ ʩʠʣʦʚʘʷ, ʠʩʧʦʣʥʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ, ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ. 

Å ʉʠʩʪʝʤʘ ʘʢʪʠʚʥʦʛʦ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ð AFS (Active Front Steering):  

ʉʠʩʪʝʤʘ ʢʦʨʨʝʢʪʠʨʫʝʪ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʠʪʝʣʷ, ʫʣʫʯʰʘʷ 

ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ. ʄʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʘʨʢʦʚʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 
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Å ɸʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ ʘʚʪʦʤʦʙʠʣʷ. 

Å ʉʠʩʪʝʤʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ð  ARP (Anti-

Rollover Protection System) ʠʣʠ ARM (Active Roll Mitigation).  

Å ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧ- ʨʘʚʣʝʥʠʷ ʩʪʝʢʣʦʦʯʠʩʪʠʪʝʣʷʤʠ:  

ʉʠʩʪʝʤʘ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʦʧʪʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʥʘʣʠʯʠʝ ʠ ʨʘʟʤʝʨ ʢʘʧʝʣʴ ʥʘ ʚʝʪʨʦʚʦʤ ʩʪʝʢʣʝ, ʚʢʣʶʯʘʝʪ ʠ ʨʝʛʫʣʠʨʫʝʪ 

ʩʢʦʨʦʩʪʴ ʩʪʝʢʣʦʦʯʠʩʪʠʪʝʣʷ. 

Å ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʪʦʚʳʤʠ ʧʨʠʙʦʨʘʤʠ:  

ʉʚʝʪʦʚʦʡ ʜʘʪʯʠʢ ʦʧʨʝʜʝʣʷʝʪ ʦʩʚʝʱʝʥʥʦʩʪʴ ʚʦʢʨʫʛ ʊʉ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʢʣʶʯʘʝʪ ʩʚʝʪʦʚʳʝ ʧʨʠʙʦʨʳ. ʅʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʷʶʪ 

ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʬʘʨ, ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʩʣʝʧʣʝʥʠʷ ʚʦʜʠʪʝʣʝʡ ʚʩʪʨʝʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. 

      ɹʦʨʪʦʚʳʝ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʚʦʜʠʪʝʣʷ 
Å ʉʠʩʪʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʘʚʪʦʤʦʙʠʣʷ:  

ʉʣʝʜʠʪ ʟʘ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʘʚʪʦʤʦʙʠʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʤʦʥʠʪʦʨʠʥʛ ʜʘʚʣʝʥʠʷ ʚ ʰʠʥʘʭ. ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ çʟʘʢʨʳʪʦʡè, 

ʠʥʬʦʨʤʠʨʫʶʱʝʡ ʪʦʣʴʢʦ ʚʦʜʠʪʝʣʷ, ʠʣʠ çʦʪʢʨʳʪʦʡè, ʧʝʨʝʜʘʶʱʝʡ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʝʨʚʠʩʥʳʡ ʮʝʥʪʨ. 

Å ʉʠʩʪʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʦʩʚʝʱʝʥʠʷ:  

ʆʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʝʝ ʦʩʚʝʱʝʥʠʝ ʜʦʨʦʛʠ ʧʨʠ ʧʨʦʝʟʜʝ ʧʦʚʦʨʦʪʦʚ, 

ʧʦʚʦʨʘʯʠʚʘʷ ʬʘʨʳ ʘʚʪʦʤʦʙʠʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ: ʧʦʚʦʨʦʪʦʤ ʨʫʣʝʚʦʛʦ 

ʢʦʣʝʩʘ, ʩʢʦʨʦʩʪʴʶ ʘʚʪʦʤʦʙʠʣʷ, ʧʦʧʝʨʝʯʥʳʤʠ ʠ ʫʛʣʦʚʳʤʠ ʫʩʢʦʨʝʥʠʷʤʠ 

(ʬʘʨʳ ʧʦʚʦʨʘʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʠ ʧʦʚʦʨʦʪʝ ʘʚʪʦʤʦʙʠʣʷ ʩʚʝʪ ʬʘʨ çʩʣʝʜʫʝʪè ʟʘ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʦʨʦʛʠ ʠ 

ʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʨʘʥʴʰʝ ʨʘʩʧʦʟʥʘʚʘʪʴ ʜʦʨʦʞʥʫʶ ʩʠʪʫʘʮʠʶ. ʕʣʝʢʪʨʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʫʣʷ, ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ, 

ʧʦʩʪʦʷʥʥʦ ʚʳʯʠʩʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʬʘʨ ʠ ʦʪʜʘʸʪ 

ʩʦʦʪʚʝʪʩʪʚʫ ʶʱʠʝ ʢʦʤʘʥʜʳ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʘʤ. 

Å ʉʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʚʠʜʠʤʳʭ ʧʨʝʧʷʪʩʪʚʠʡ:  

ʂ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʩ ʣʦʢʘʮʠʦʥʥʳʤʠ 

ʜʘʪʯʠʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʩʢʘʥʠʨʫʶʱʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʢʨʫʛ 

ʘʚʪʦʤʦʙʠʣʷ), ʠʥʬʦʨʤʠʨʫʶʱʠʝ ʚʦʜʠʪʝʣʷ ʦ ʥʘʣʠʯʠʠ ʧʨʝʧʷʪʩʪʚʠʡ. ʂ ʵʪʠʤ 

ʩʠʩʪʝʤʘʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʩʠʩʪʝʤʳ ʥʦʯʥʦʛʦ ʚʠʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʠʥʬʨʘʢʨʘʩʥʳʝ ʠʟʣʫʯʘʪʝʣʠ ʠ ʧʨʝʦʙʨʘʟʫʶʪ ʥʝʚʠʜʠʤʳʝ ʥʘ ʜʦʨʦʛʝ  ʦʙʲʝʢʪʳ ʚ 

ʚʠʜʠʤʳʝ ʚʦʜʠʪʝʣʝʤ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʦʚʳʰʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʧʣʦʭʦʡ ʚʠʜʠʤʦʩʪʠ. 

Å ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʧʝʨʝʩʝʯʝʥʠʠ ʜʦʨʦʞʥʦʡ ʨʘʟʤʝʪʢʠ:  

ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʚʦʜʠʪʝʣʷ ʦ ʥʝʧʨʦʠʟʚʦʣʴʥʦʤ ʚʳʭʦʜʝ ʩ ʟʘʜʘʥʥʦʡ 

ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ. 

Å ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʦʢʠʜʳʚʘʥʠʷ ð RSC (Roll 

Stability Control).  

Å ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ çʩʣʝʧʦʡ ʟʦʥʳè:  

ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʚʦʜʠʪʝʣʷ ʩʚʝʪʦʚʳʤ ʠʣʠ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʦʤ, ʠʣʠ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʘ ʚʠʜʝʦʤʦʥʠʪʦʨʝ ʦ ʥʘʭʦʞʜʝʥʠʠ ʨʷʜʦʤ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤ 
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ʩʨʝʜʩʪʚʦʤ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʟʜʘʪʴ ʧʦʤʝʭʫ 

ʧʨʠ ʧʝʨʝʩʪʨʦʝʥʠʠ ʥʘ ʜʨʫʛʫʶ ʧʦʣʦʩʫ ʜʚʠʞʝʥʠʷ. 

Å ʉʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ:  

ɺʠʜʝʦʩʠʩʪʝʤʘ ʦʪʩʣʝʞʠʚʘʝʪ ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʠʭ ʥʘ 

ʤʦʥʠʪʦʨʝ (ʧʨʠʙʦʨʥʦʤ ʱʠʪʢʝ) ʠʣʠ ʧʨʦʝʮʠʨʫʝʪ ʥʘ ʣʦʙʦʚʦʝ ʩʪʝʢʣʦ. 

Å ʉʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʧʨʠ ʜʚʠʞʝʥʠʠ ʟʘʜʥʠʤ ʭʦʜʦʤ:  

ʕʪʠ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʠʚʘʶʪ ʧʨʝʧʷʪʩʪʚʠʷ (ʫʣʴʪʨʘʟʚʫʢʦʤ, ʨʘʜʘʨʦʤ ʠʣʠ 

ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ) ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘʟʘʜ 

ʠ, ʢʦʛʜʘ ʧʨʝʧʷʪʩʪʚʠʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ, ʠʥʬʦʨʤʠʨʫʶʪ ʦʙ ʵʪʦʤ ʚʦʜʠʪʝʣʷ. 

Å ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʚʦʜʠʪʝʣʷ:  

ʉʠʩʪʝʤʘ ʦʪʩʣʝʞʠʚʘʝʪ ʫʧʨʘʚʣʷʶʱʠʝ ʨʝʘʢʮʠʠ ʚʦʜʠʪʝʣʷ, ʩʦʩʪʦʷʥʠʝ ʝʛʦ ʛʣʘʟ 

ʠ ʜʨ. ʠ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʝʛʦ ʟʚʫʢʦʚʳʤ (ʛʦʣʦʩʦʚʳʤ) ʩʠʛʥʘʣʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʝʛʦ ʚʥʠʤʘʥʠʷ.   

  Å ʉʠʩʪʝʤʳ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦ ʧʨʝʧʷʪʩʪʚʠʷʭ ʚʧʝʨʝʜʠ. 

Å ʅʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ:  

ʉʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʪʠʚʥʳʝ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʜʘʪʯʠʢʦʚ 

ʚʥʫʪʨʠ ʘʚʪʦʤʦʙʠʣʷ, ʚ ʩʣʫʯʘʷʭ ʧʨʦʝʟʜʘ ʘʚʪʦʤʦʙʠʣʷ ʚ ʪʦʥʥʝʣʷʭ ʠ ʜʨʫʛʠʭ 

ʤʝʩʪʘʭ, ʛʜʝ ʧʨʦʧʘʜʘʝʪ ʩʠʛʥʘʣ ʦʪ ʩʧʫʪʥʠʢʦʚ. 

Å ʉʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ:  

ʉʠʩʪʝʤʳ ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʚʦʜʠʪʝʣʷ ʦ ʥʘʣʠʯʠʠ ʟʘʪʦʨʦʚ ʥʘ ʜʦʨʦʛʘʭ, 

ʠʥʬʦʨʤʠʨʫʶʪ ʦʙ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʩ ʮʝʣʴʶ ʧʨʦʝʟʜʘ ʥʘ 

ʨʘʟʨʝʰʘʶʱʠʡ ʩʠʛʥʘʣ ʩʚʝʪʦʬʦʨʘ ʠ ʜʨ. 

Å ʉʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʪʝʦʫʩʣʦʚʠʷʭ.  

Å ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʧʝʰʝʭʦʜʦʚ ʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ.  

Å ʉʠʩʪʝʤʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦ ʥʘʣʠʯʠʠ ʟʥʘʢʘ (ʣʠʥʠʠ) çʉʪʦʧè.  

 

ʉʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 
Å çʏʝʨʥʳʡ ʷʱʠʢè.  

Å ʊʘʭʦʛʨʘʬ.  

Å ʉʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʦʙ ʘʚʘʨʠʠ çe-Callè:  

ʉʠʩʪʝʤʘ ʧʝʨʝʜʘʝʪ ʩʠʛʥʘʣ ʦ ɼʊʇ ʧʦ ʢʦʤʘʥʜʝ ʚʦʜʠʪʝʣʷ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʩʠʩʪʝʤ ʧʘʩʩʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

Å ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʚʪʦʤʦʙʠʣʷ (ʛʨʫʟʘ).  

Å ʉʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦʙ ʘʚʪʦʤʦʙʠʣʝ ʜʣʷ ʩʝʨʚʠʩʥʳʭ ʩʪʘʥʮʠʡ.  

Å ʉʠʩʪʝʤʘ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʧʝʨʝʜʘʪʯʠʢ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ).  

          ʆʪʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ɸʊʉ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ çʟʘʢʨʳʪʳʤʠè ʠ 

çʦʪʢʨʳʪʳʤʠè, ʪ.ʝ. ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʚʥʫʪʨʠ 

ɸʊʉ, ʪʘʢ ʠ ʙʳʪʴ ʧʝʨʝʜʘʥʘ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ ʜʚʠʞʝʥʠʷ.      

ʅʘ ʨʠʩ. 2.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 
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ʉʀʉʊɽʄʓ 

ʋʇʈɸɺʃɽʅʀʗ 

ɸɺʊʆʄʆɹʀʃɽʄ 

ɹʆʈʊʆɺʓɽ ʉʀʉʊɽʄʓ 

ʀʅʌʆʈʄɸʎʀʀ 

ɺʆɼʀʊɽʃʗ 

ʉʀʉʊɽʄʓ ʉɹʆʈɸ ʀ 

ʇɽʈɽɼɸʏʀ 

ʀʅʌʆʈʄɸʎʀʀ 

            

ɿʘʢʨʳʪʳʝ ʆʪʢʨʳʪʳʝ ɿʘʢʨʳʪʳʝ ʆʪʢʨʳʪʳʝ ɿʘʢʨʳʪʳʝ ʆʪʢʨʳʪʳʝ 

- ABS; 

- ASR; 

- ESP; 

- BA; 

- ACC; 

- ʉʇʉɸ; 

- BBW; 

- AFS; 

- ARP; 

- ʘʢʪʠʚʥʘʷ 

ʧʦʜʚʝʩʢʘ; 

- 

ʘʚʪʦʤʘʪʠʯʝ

ʩ-ʢʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

ʩʪʝʢʣʦʦʯʠʩ

ʪʠ-ʪʝʣʷʤʠ; 

- ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 

ʩʚʝʪʦʤ 

- ACC; 

- ʉʇʉɸ 

- ESP; 

- BA; 

- BBW; 

ʠ.ʪ.ʜ. 

- ʩʠʩʪʝʤʘ 

ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ 

ʩʦʩʪʦʷʥʠʠ 

ʘʚʪʦʤʦʙʠʣʷ; 

- ʩʠʩʪʝʤʳ 

ʥʦʯʥʦʛʦ 

ʚʠʜʝʥʠʷ; 

- ʚʠʜʝʦ 

ʩʠʩʪʝʤʳ 

ʨʘʩʧʦʟʥʘ-

ʥʠʷ 

ʜʦʨʦʞʥʳʭ 

ʟʥʘʢʦʚ; 

-ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʠʪʝʣʷ. 

-ʥʘʚʠʛʘʮʠ-

ʦʥʥʳʝ 

ʩʠʩʪʝʤʳ; 

- ʩʠʩʪʝʤʳ 

ʠʥʬʦʨʤʠʨ

ʦʚʘʥʠʷ ʦ 

ʩʦʩʪʦʷʥʠʠ 

ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ; 

- ʩʠʩʪʝʤʳ 

ʠʥʬʦʨʤʠʨ

ʦʚʘʥʠʷ ʦ 

ʤʝʪʝʦʫʩʣʦ

ʚʠʷʭ. 

- ʯʝʨʥʳʡ 

ʷʱʠʢ; 

- 

ʪʘʭʦʛʨʘʬ 

- ʩʠʩʪʝʤʳ 

ʠʜʝʥʪʠʬʠ

ʢʘ-ʮʠʠ 

ʘʚʪʦʤʦʙʠ

ʣʷ ʠ 

ʛʨʫʟʘ; 

- ʩʠʩʪʝʤʘ 

ʧʦʟʠʮʠʦʥ

ʠʨʦʚʘʥʠʷ 

ɸʊʉ; 

- 

ʘʚʘʨʠʡʥʳ

ʝ 

ʩʠʛʥʘʣʳ; 

- ʩʠʩʪʝʤʘ 

ʦʧʣʘʪʳ ʟʘ 

ʧʨʦʝʟʜ; 

- ʯʝʨʥʳʡ 

ʷʱʠʢ; 

- 

ʪʘʭʦʛʨʘʬ. 

 

ʈʠʩ. 2.1.ɹʣʦʢ-ʩʭʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

 ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

2.2 ʕʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ (ʕʉʋɼ) 

ɺʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʠʢʠ ʚ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʘʤʠ ʟʘʞʠʛʘʥʠʷ ʠ ʧʠʪʘʥʠʷ 

ʧʨʠʚʝʣʦ ʢ ʩʦʟʜʘʥʠʶ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʠʣʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. ʆʙʲʝʜʠʥʝʥʥʦʝ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘʟʳʚʘʶʪ  

ʤʠʢʨʦʕɺʄ, ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ ʠʣʠ ʢʦʥʪʨʦʣʣʝʨʦʤ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ 

ʪʝʨʤʠʥ ʕʉʋɼ - ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ.  

ʕʣʝʢʪʨʦʥʥʳʝ ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ(ʕɹʋ), ʦʙʲʝʜʠʥʝʥʥʳʝ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʦʙʥʘʨʫʞʝʥʠʝ (ʜʘʪʯʠʢʘʤʠ) ʠ  ʧʨʠʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʠʝ (ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ 

ʦʨʛʘʥʳ), ʩʦʩʪʘʚʣʷʶʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʦʚʨʝʤʝʥʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ. ʉʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʤʦʜʫʣʠ, ʩʦʩʪʦʷʚʰʠʝ ʪʦʣʴʢʦ ʠʟ 

ʜʠʩʢʨʝʪʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ (a 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʝʨʠʬʝʨʠʝʡ). 13 

                                                           
13 Goering C.E., Stone M.L., Smith D.W. and Turnquist P.K.  Off- road  vehicle engineering principle. USA, 

ɸSABE,2006 ï ʨ.226 
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ʉʠʩʪʝʤʳ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʧʨʳʩʢʦʤ 

(ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʝʤ) ʠ ʟʘʞʠʛʘʥʠʝʤ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ  

- ʩʦʚʤʝʱʝʥʠʝ ʬʫʥʢʮʠʡ ʘʛʨʝʛʘʪʦʚ ʠ ʜʘʪʯʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʠʭ ʯʠʩʣʦ; 

- ʧʨʦʮʝʩʩʳ ʟʘʞʠʛʘʥʠʷ ʠ ʩʤʝʩʝʦʙʨʘʟʦʚʘʥʠʷ ʦʧʪʠʤʠʟʠʨʫʶʪʩʷ ʩʦʚʤʝʩʪʥʦ, ʧʨʠ 
ʵʪʦʤ ʫʣʫʯʰʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, 

ʩʦʩʪʘʚʘ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʦʚ, ʦʙʣʝʛʯʘʝʪʩʷ ʧʫʩʢ ʠ ʧʨʦʛʨʝʚ ʭʦʣʦʜʥʦʛʦ ʜʚʠʛʘ-

ʪʝʣʷ; 

- ʦʪʢʨʳʚʘʶʪʩʷ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʬʫʥʢʮʠʡ: 
ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʦʙʢʦʡ ʧʝʨʝʜʘʯ, ʧʨʦʪʠʚʦʙʫʢʩʦʚʦʯʥʦʡ ʩʠʩʪʝ-

ʤʦʡ ʚʝʜʫʱʠʭ ʢʦʣʝʩ, ʘʥʪʠʙʣʦʢʠʨʦʚʦʯʥʦʡ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʥʜʠʮʠʦʥʝ-

ʨʦʤ, ʧʨʦʪʠʚʦʫʛʦʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʪ.ʧ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʫʚʝʣʠʯʠʚʘʝʪʤʦʱʥʦʩʪʴ ɼɺʉ ʥʘ 10é15%. 

ʆʥ ʨʘʩʭʦʜʫʝʪ ʤʝʥʴʰʝ ʪʦʧʣʠʚʘ, ʩʥʠʞʘʝʪʩʷ ʪʦʢʩʠʯʥʦʩʪʴ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ.  

ʀʥʞʝʢʪʦʨ ʠʣʠ ʚʧʨʳʩʢ ï ʩʠʩʪʝʤʘ ʜʦʟʠʨʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ 

ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ. ʉʠʩʪʝʤʳ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ - ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʚʧʨʳʩʢʦʤ, ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ (ʤʥʦʛʦʪʦʯʝʯʥʳʤ) 

ʚʧʨʳʩʢʦʤ, ʠ ʩ ʧʨʷʤʳʤ(ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ) ʚʧʨʳʩʢʦʤ.ɺ ʧʝʨʚʳʭ ʜʚʫʭ ʩʣʫʯʘʷʭ 

ʜʘʚʣʝʥʠʝ ʪʦʧʣʠ-ʚʘ ʧʨʠ ʝʛʦ ʧʦʜʘʯʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 4...10ʢʛ/ʩʤ2, ʪʦʛʜʘ ʢʘʢ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʚʧʨʳʩʢʝ ʚ ʜʠʟʝʣʝ ʦʥʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 600, ʘ ʚ ʙʝʥʟʠʥʦʚʦʤ 

ʜʚʠʛʘʪʝʣʝ- 50 ʢʛ/ʩʤ2. 

ʕʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ 

ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ14 - ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ, ʜʘʪʯʠʢʦʚ ʠ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ(ʨʠʩ.2.2). 

      ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʘʝʪ ʩʠʛʥʘʣʳ ʦʪ ʜʘʪʯʠʢʦʚ, 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʟʘʣʦʞʝʥʥʦʡ ʚ ʧʘʤʷʪʴ, 

ʩʨʘʚʥʠʚʘʝʪ ʠʭ ʩ ʟʘʧʠʩʘʥʥʳʤʠ ʚ ʇɿʋ ʢʦʥʩʪʘʥʪʘʤʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʤʘʪʨʠʮʫ), 

ʚʳʙʠʨʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʳʜʘʝʪ ʠʭ ʥʘ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ.  

 
           ɼʘʪʯʠʢʠ                 ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ            ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ       

                        ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ                      ʤʝʭʘʥʠʟʤʳ 

 

 

 

ʈʠʩ. 2.2 -  ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ 

 

 ʇʨʦʛʨʘʤʤʘ, ʟʘʣʦʞʝʥʥʘʷ ʚ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʣʴʢʦ ʧʦʜʘʪʴ 

ʪʦʧʣʠʚʘ ʚ ʜʚʠʛʘʪʝʣʴ, ʢʦʛʜʘ ʧʦʜʘʪʴ ʠʩʢʨʫ ʚ ʢʦʥʢʨʝʪʥʳʭ ʜʦʨʦʞʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʕʪʠ ʜʘʥʥʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚ ʧʨʦʮʝʩʩʝ ʜʦʨʦʞʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

 

                                                                                                                                                                                             
 
14 Denton T. Automotive electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

/ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 2008. ï ʩ.302-305. 
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ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʣʝʜʫʶʱʠʭ 

ʦʧʝʨʘʮʠʡ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʦʤʝʥʪʘ ʧʦʜʘʯʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʥʘʧʨʷʞʝʥʠʷ 
ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ; 

- ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʤʝʥʪʘ ʟʘʞʠʛʘʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʪʦʢʘ ʧʦ ʢʘʪʫʰʢʘʤ ʟʘʞʠʛʘʥʠʷ (ʠʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʦʜʥʦʡ ʥʘ 2 

ʮʠʣʠʥʜʨʘ); 

- ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʨʝʛʫʣʷʪʦʨʘ ʚʦʟʜʫʭʘ; 

- ʚʢʣʶʯʝʥʠʷ ʵʣʝʢʪʨʦʙʝʥʟʦʥʘʩʦʩʘ; 

- ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʜʚʠʛʘʪʝʣʷ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ (ʧʨʠ ʚʳʭʦʜʝ ʠʟ 
ʩʪʨʦʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ); 

-   ʀʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʠʭ ʥʝʠʩʧʨʘʚʥʦʩʪʷʭ ʩʠʩʪʝʤʳ ʠʥʜʠʮʠʨʫʝʪʩʷ ʥʘ 

ʩʚʝʪʦʚʦʤ ʪʘʙʣʦ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʚ ʩʘʣʦʥʝ ʘʚʪʦʤʦʙʠʣʷ (ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ 

ʣʘʤʧʘ ʠʣʠ ʩʚʝʪʦʜʠʦʜ ʩ ʢʨʘʩʥʳʤ ʩʚʝʪʦʬʠʣʴʪʨʦʤ), ʠ ʟʘʥʦʩʠʪʩʷ ʚ ʧʘʤʷʪʴ 

ʙʣʦʢʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʝ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. ɹʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʥʝʰʥʝʤʫ ʜʠʘʛʥʦʩʪʠʯʝ-

ʩʢʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʠʣʠ ʢ ʚʥʝʰʥʝʡ ʕɺʄ.  

ʕʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ(ECU) ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʚʩʝʡ 

ʩʠʩʪʝʤʳ. ʆʥ ʧʦʣʫʯʘʝʪ ʘʥʘʣʦʛʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʜʘʪʯʠʢʦʚ, ʦʙʨʘʙʘʪʳʚʘʝʪ ʝʝ 

ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ(ɸʎʇ) ʠ ʧʦ ʟʘʣʦʞʝʥʥʦʡ ʚ ɿʋ 

ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʫʝʪ ʫʧʨʘʚʣʝʥʠʝ ʠʩ-ʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɹʣʦʢ-

ʩʭʝʤʘ  ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.3. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʢʦʣʠ-

ʯʝʩʪʚʦ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ 

ʪʦʧʣʠʚʘ ʠ ʚʦʟʜʫʭʘ ʚ ʛʦʨʶʯʝʡ ʩʤʝʩʠ. ʂʦʣʠʯʝʩʪʚʦ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʦʧ-

ʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ ʦʪʢʨʳʪʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʣʘʧʘʥʘ ʬʦʨʩʫʥʢʠ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʟʘʤʢʘ ʟʘʞʠʛʘʥʠʷ ʥʘ ʧʘʥʝʣʠ ʧʨʠʙʦʨʦʚ ʟʘʛʦʨʘʝʪʩʷ ʠ 

ʛʘʩʥʝʪ ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ, ʦʟʥʘʯʘʶʱʘʷ, ʯʪʦ ʩʠʩʪʝʤʘ ʠʩʧʨʘʚʥʘ ʠ ʛʦʪʦʚʘ ʢ ʨʘ-

ʙʦʪʝ. ɺʢʣʶʯʘʝʪʩʷ ʨʝʣʝ ʵʣʝʢʪʨʦʥʘʩʦʩʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʜʘʚʣʝʥʠʝ ʜʣʷ ʨʘʙʦʪʳ 

ʬʦʨʩʫʥʦʢ. ʇʨʠ ʧʨʦʢʨʫʯʠʚʘʥʠʠ ʜʚʠʛʘʪʝʣʷ ʩʪʘʨʪʝʨʦʤ ʦʪ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʧʦ-

ʣʦʞʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʠ ʨʘʩʧʨʝʜʚʘʣʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝ-

ʥʠʷ ʚʳʨʘʙʘʪʳʚʘʝʪ ʠʤʧʫʣʴʩʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘʤʠ ʬʦʨʩʫʥʦʢ ʠ 

ʦʧʨʝʜʝʣʷʝʪ  
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ʈʠʩ  2.3- ɹʣʦʢ-ʩʭʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 

 

ʧʦʨʷʜʦʢ ʧʦʜʘʯʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʘʪʫʰʢʠ ʟʘʞʠʛʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʷʜ-

ʢʦʤ ʨʘʙʦʪʳ ʮʠʣʠʥʜʨʦʚ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʠ ʤʦʤʝʥʪʘ ʧʦʜʘʯʠ 

ʠʩʢʨʳ ʥʘ ʩʚʝʯʠ ʟʘʞʠʛʘʥʠʷ (ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ) ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ 

ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʙʘʪʳʘʚʝʪ ʜʘʥʥʳʝ ʦʪ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʠ ʚʦʟʜʫʭʘ ʚʦ ʚʧʫʩʢʥʦʡ ʩʠʩʪʝʤʝ, ʜʘʪʯʠʢʦʚ ʨʘʩʭʦʜʘ 

ʚʦʟʜʫʭʘ ʠ ʧʦʣʦʞʝʥʠʷ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ, ʜʘʪʯʠʢʘ ʜʝʪʦʥʘʮʠʠ ʠ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʛʥʘʣ ʦʪ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ). ʆʙʨʘʙʦʪʘʥʥʳʡ ʩʠʛʥʘʣ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʜʘʥʥʳʤʠ, 

ʟʘʧʠʩʘʥʥʳʤʠ ʚ ʧʘʤʷʪʴ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʠ ʚʳʜʘʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʦʧʣʠʚʘ ʠ ʫʛʣʘ ʦʪʨʘʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ. ʕʪʠ ʟʥʘʯʝʥʠʷ 

ʥʝʧʨʝʨʳʚʥʦ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʩʠʛʥʘʣʦʚ ʦʪ ʜʘʪʯʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʵʢʦʥʦʤʠʯʥʫʶ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ. 

ɺ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʘʪʯʠʢʘ ʠʟ ʩʪʨʦʷ ʠʣʠ ʧʨʠ ʦʙʨʳʚʝ 

(ʥʝʥʘʜʝʞʥʦʤ ʢʦʥʪʘʢʪʝ ʚ ʨʘʟʲʝʤʘʭ) ʝʛʦ ʮʝʧʝʡ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʟʝʨʚʥʳʡ (ʘʚʘʨʠʡʥʳʡ) ʨʝʞʠʤ ʨʘʙʦʪʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ, ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʧʘʤʷʪʠ. ʕʢʦʥʦʤʠʯʥʦʩʪʴ ʨʘʙʦʪʳ 

ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʵʪʦʤ ʫʭʫʜʰʘʝʪʩʷ, ʧʦʚʳʰʘʝʪʩʷ ʪʦʢʩʠʯʥʦʩʪʴ ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʛʘʟʦʚ. ʇʨʠ ʨʘʙʦʪʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʙʣʦʢʘ ʚ ʨʝʟʝʨʚʥʦʤ (ʘʚʘʨʠʡʥʦʤ) 

ʨʝʞʠʤʝ ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ ʧʦʩʪʦʷʥʥʦ ʛʦʨʠʪ. ʈʘʙʦʪʘ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʪʘʢʦʤ ʨʝʞʠʤʝ ʧʦʟʚʦʣʷʝʪ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʘʚʪʦʤʦʙʠʣʴ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʘʚʘʨʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʝʤʦʥʪʘ. 
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2.3 ʉʠʩʪʝʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʚ 

ʮʠʣʠʥʜʨʳ ʜʠʟʝʣʴʥʦʛʦ ʜʚʠʛʘʪʝʣʷ  

ʉʠʩʪʝʤʘ Bosch "Common Rail" (CR)15 ʜʣʷ ʜʠʟʝʣʝʡ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʛʠʙʢʦʩʪʴ ʧʨʠ 

ʘʜʘʧʪʘʮʠʠ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʢ ʜʚʠʛʘʪʝʣʶ, ʢʘʢ ʥʘʧʨʠʤʝʨ: 

- ʰʠʨʦʢʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ (ʣʝʛʢʦʚʳʝ ʠ ʣʝʛʢʠʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʘʚʪʦ-
ʤʦʙʠʣʠ ʩ ʮʠʣʠʥʜʨʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 30 ʢɺʪ/ʮʠʣʠʥʜʨ, ʢʘʢ ʠ ʬʦʨʩʠʨʦʚʘʥʥʳʝ 

ʘʚʪʦʤʦʙʠʣʥɹʳʝ, ʪʝʧʣʦʚʦʟʥʳʝ ʠ ʩʫʜʦʚʳʝ ʜʠʟʝʣʠ ʮʠʣʠʥʜʨʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 

200 ʢɺʪ/ʮʠʣʠʥʜʨ); 

- ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʘ ʜʦ 1400 ʙʘʨ; 

- ʧʝʨʝʤʝʥʥʳʡ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʚʫʭʬʘʟʥʦʛʦ ʠ ʤʥʦʛʦʬʘʟʥʦʛʦ 
ʚʧʨrʩʢʘ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʘʚʣʝʥʠʷ ʚʧʨʳʩʢʘ ʩʢʦʨʦʩʪʥʦʤʫ ʠ ʥʘʛʨʫʟʦʯʥʦʤʫ ʨʝʞʠʤʘʤ. 

ʉʦʟʜʘʥʠʝ ʜʘʚʣʝʥʠʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚʧʨʳʩʢʘ ʚ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ CR ʧʦʣʥʦʩʪʴʶ ʨʘʟʜʝʣʝʥʳ. ɺʳʩʦʢʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ ʩʦʟʜʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʊʦʧʣʠʚʦ, 

ʛʦʪʦʚʦʝ ʜʣʷ ʚʧʨʳʩʢʘ, ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʮʠʢʣʦʚʘʷ ʧʦʜʘʯʘ) ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʝʡʩʪʚʠʷʤʠ ʚʦʜʠʪʝʣʷ, ʘ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʠ ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʵʣʝʢʪʨʦʥʥʳʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ (ʕɹʋ) ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʤʘʪʨʠʮ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʧʘʤʷʪʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ. ʕɹʋ ʚʳʜʘʝʪ 

ʫʧʨʘʚʣʷʶʱʠʡ ʧʫʩʢʦʚʦʡ ʩʠʛʥʘʣ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʢʣʘʧʘʥʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʧʨʳʩʢ ʬʦʨʩʫʥʢʦʡ ʚ ʢʘʞʜʳʡ 

ʮʠʣʠʥʜʨ. ɸʢʢʫʤʫʣʷʪʦʨʥʘʷ ʪʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ CR ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ(ʨʠʩ.2.4): 

- ʕɹʋ; 

- ʜʘʪʯʠʢ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ; 

- ʜʘʪʯʠʢ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ; 

- ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ; 

- ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ; 

- ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ; 

- ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ; 

- ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜʦʤʝʨ ʚʦʟʜʫʭʘ. 

ʀʩʧʦʣʴʟʫʷ ʚʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʜʘʪʯʠʢʦʚ, ʕɹʋ 

ʨʝʛʠʩʪʨʠʨʫʝʪ ʧʦʣʦʞʝʥʠʝ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʙʦʯʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʚʠʛʘʪʝʣʷ ʠ ʘʚʪʦʤʦʙʠʣʷ ʢʘʢ 

ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʦʮʝʩʩʦʤ ʚʧʨʳʩʢʘ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʥʫʞʥʳʡ ʤʦʤʝʥʪ ʠ ʚ ʪʨʝʙʫʝʤʦʤ 

ʢʦʣʠʯʝʩʪʚʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʤ ʜʘʚʣʝʥʠʠ ʚʧʨʳʩʢʘ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
                                                           
15) Bosch Automotive Handbook. 5th Edition / ɸʚʪʦʤʦʙʠʣʴʥʳʡ  ʩʧʨʘʚʦʯʥʠʢ. ʇʝʨ.  ʩ  ʘʥʛʣ. ï 2-ʝ  ʠʟʜ.,  ʧʝʨʝʨʘʙ.  

ʠ  ʜʦʧ. ï ʄ.: ɿɸʆçʂɾʀ ɿʘ ʨʫʣʝʤè, 2004.ï ʩ.567. 
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ʧʣʘʚʥʫʶ ʠ ʵʢʦʥʦʤʠʯʥʫʶ ʨʘʙʦʪʫ ʜʠʟʝʣʷ. 

 

 
 

ʈʠʩ 2.4- ʉʠʩʪʝʤʘ ʚʧʨʳʩʢʠʚʘʥʠʷ ʪʦʧʣʠʚʘ ʩ ʨʦʪʦʨʥʳʤ ʪʦʧʣʠʚʥʳʤ ʥʘʩʦʩʦʤ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (ʊʅɺɼ) ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ: 

1-ʕɹʋ ʜʚʠʛʘʪʝʣʷ; 2- ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʚʝʯʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ; 3- ʜʘʪʯʠʢ 

ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ; 4- ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ ʛʘʟʘ; 5- ʬʦʨʩʫʥʢʘ; 6-

ʩʚʝʯʘ ʥʘʢʘʣʠʚʘʥʠʷ; 7- ʈʦʪʦʨʥʳʡ ʊʅɼɺ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʩ ʙʣʦʢʘʤ 

ʕɹʋ; 8- ʪʦʧʣʠʚʥʳʡ ʬʠʣʴʪʨ; 9- ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ; 10- ʜʘʪʯʠʢ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 

 

     ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʧʨʳʩʢʘ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ Common Rail 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʪʦʧʣʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʜʝʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʧʨʳʩʢʘ ʢ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ CR ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

- ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ (ʢʦʣʠʯʝʩʪʚʦ ʚʧʨʳʩʢʠʚʘʝʤʦ-

ʛʦ ʪʦʧʣʠʚʘ) ʠ ʜʘʚʣʝʥʠʝ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴʩʷ ʜʣʷ ʚʩʝʭ ʵʢʩ-

ʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ (ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʚʦʙʦʜʫ ʜʦʩʪʠ-

ʞʝʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ); 

- ʚ ʥʘʯʘʣʝ ʧʨʦʮʝʩʩʘ ʚʧʨʳʩʢʘ ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʤʠʥʠʤʘʣʴʥʦʡ (ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʧʨʳʩʢ ʚ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ ʚʦʩʧʣʘʤʝ-

ʥʝʥʠʷ ʤʝʞʜʫ ʥʘʯʘʣʦʤ ʚʧʨʳʩʢʘ ʠ ʥʘʯʘʣʦʤ ʩʛʦʨʘʥʠʷ). 

ʊʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ 

ɸʢʢʫʤʫʣʷʪʦʨʥʘʷ ʪʦʧʣʠʚʥʘʷ ʩʠʩʪʝʤʘ Common Rail ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʪʫʧʝʥʴ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʩʪʫʧʝʥʴ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʕɹʋ16. 

ʉʪʫʧʝʥʴ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ CR ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ (ʨʠʩ. 

2.5): 
                                                           
16) Denton T. Automotive electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

/ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 2008. ï ʩ.277,293. 
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- ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʩ ʬʠʣʴʪʨʦʤ-ʪʦʧʣʠʚʦ-ʧʨʠʝʤʥʠʢʦʤ; 

- ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ; 

- ʬʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ; 

- ʪʨʫʙʦʧʨʦʚʦʜʳ ʣʠʥʠʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

 

 

 

ʈʠʩ. 2.5- ʉʠʩʪʝʤʘ ʚʧʨʳʩʢʘ  Common Rail  ʩ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʜʘʚʣʝʥʠʷ: 

1- ʪʦʧʣʠʚʥʳʡ ʙʘʢ; 2-ʬʠʣʴʪʨ; 3- ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ; 4- ʥʘʩʦʩ 

ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 5- ʨʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ 6-ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ; 7- 

ʘʢʢʫʤʫʣʷʪʦʨ; 8- ʬʦʨʩʫʥʢʠ; 9- ʚʚʦʜ ʜʘʥʥʳʭ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʜʘʪʯʠʢʦʚ; 10-

ʕɹʋ 

 

ʊʦʧʣʠʚʥʳʡ ʙʘʢ 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʝʛʦ ʥʘʟʚʘʥʠʷ, ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʩʣʫʞʠʪ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʪʦʧʣʠʚʘ. ʆʥ ʜʦʣʞʝʥ ʥʝ ʠʤʝʪʴ ʫʪʝʯʝʢ ʪʦʧʣʠʚʘ ʜʘʞʝ ʧʨʠ ʜʘʚʣʝʥʠʠ, ʚ ʜʚʘ ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʱʝʤ ʨʘʙʦʯʝʝ, ʥʦ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʥʘ 0,3 

ʙʘʨ. ʊʦʧʣʠʚʥʳʡ ʙʘʢ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʘʱʝʥ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʢʣʘʧʘʥʘʤʠ, 

ʯʪʦʙʳ ʩʙʨʘʩʳʚʘʪʴ ʠʟʙʳʪʦʯʥʦʝ ʜʘʚʣʝʥʠʝ. ʅʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʪʝʯʝʢ ʪʦʧʣʠʚʘ ʥʠ 

ʧʦʩʣʝ ʪʦʧʣʠʚʦʟʘʧʨʘʚʦʯʥʦʡ ʛʦʨʣʦʚʠʥʳ, ʥʠ ʯʝʨʝʟ ʫʩʪʨʦʡʩʪʚʘ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʜʘʚʣʝʥʠʷ. 

ʊʨʫʙʦʧʨʦʚʦʜʳ ʣʠʥʠʡ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ 

ɺ ʣʠʥʠʷʭ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʘʤʝʟʘʱʠʪʥʳʝ ʘʨʤʠʨʦʚʘʥʥʳʝ 

ʛʠʙʢʠʝ ʰʣʘʥʛʠ. ɺʩʝ ʪʨʫʙʦʧʨʦʚʦʜʳ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʱʠʱʝʥʳ ʦʪ ʥʘʛʨʝʚʘ.  

ʂʦʤʧʦʥʝʥʪʳ ʩʪʫʧʝʥʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʊʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ 

ʊʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʚ ʩʪʫʧʝʥʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʩʣʫʞʠʪ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʢ ʵʣʝʤʝʥʪʘʤ ʩʪʫʧʝʥʠ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʝʛʦ ʥʘʩʦʩʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ: 

- ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ; 
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- ʤʠʥʠʤʘʣʴʥʳʡ ʰʫʤ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʘʚʣʝʥʠʷ; 

- ʨʝʩʫʨʩ ʨʘʙʦʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦʣʥʦʤʫ ʩʨʦʢʫ ʩʣʫʞʙʳ ʘʚʪʦʤʦʙʠʣʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʭ 

ʥʘʩʦʩʦʚ: ʩʪʘʥʜʘʨʪʥʳʡ ʚʘʨʠʘʥʪ - ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʨʦʪʦʨʥʳʡ (ʨʦʣʠʢʦʚʳʡ) ʥʘʩʦʩ, 

ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ - ʰʝʩʪʝʨʝʥʯʘʪʳʡ ʥʘʩʦʩʝ ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ. 

ʅʘʯʠʥʘʷ ʩ ʧʨʦʢʨʫʯʠʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʩʪʘʨʪʝʨʦʤ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʧʣʠʚʦ-

ʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʨʘʙʦʪʘʝʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʩʦʩ ʧʦʩʪʦʷʥʥʦ ʧʦʜʘʝʪ 

ʪʦʧʣʠʚʦ ʠʟ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ ʚ ʊʅɺɼ ʯʝʨʝʟ ʬʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ. 

ʀʟʣʠʰʥʝʝ ʪʦʧʣʠʚʦ ʥʘʧʨʘʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʙʘʢ ʯʝʨʝʟ ʧʝʨʝʧʫʩʢʥʦʡ ʢʣʘʧʘʥ. 

ʌʠʣʴʪʨ ʪʦʥʢʦʡ ʦʯʠʩʪʢʠ ʪʦʧʣʠʚʘ 

ʊʦʧʣʠʚʥʳʡ ʬʠʣʴʪʨ ʦʯʠʱʘʝʪ ʪʦʧʣʠʚʦ ʜʦ ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʊʅɺɼ ʠ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʡ ʠʟʥʦʩ ʧʨʝʮʠʟʠʦʥʥʳʭ 

ʜʝʪʘʣʝʡ ʊʅɺɼ. 

ʉʪʫʧʝʥʴ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ 

Common Rail ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

- ʊʅɺɼ ʩ ʨʝʜʫʢʮʠʦʥʥʳʤ ʢʣʘʧʘʥʦʤ; 

- ʪʨʫʙʦʧʨʦʚʦʜʳ ʣʠʥʠʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ; 

- ʘʢʢʫʤʫʣʷʪʦʨ ʪʦʧʣʠʚʘ ʩ ʢʣʘʧʘʥʦʤ ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʜʘʯʠ ʠ ʨʝʛʫʣʷʪʦʨʦʤ 
ʜʘʚʣʝʥʠʷ; 

- ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ; 

- ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ (ʨʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ); 

- ʦʛʨʘʥʠʯʠʪʝʣʴ ʧʦʜʘʯʠ; 

- ʬʦʨʩʫʥʢʠ;  

- ʣʠʥʠʠ ʚʦʟʚʨʘʪʘ ʪʦʧʣʠʚʘ 

- ʕɹʋ. 

ʊʅɺɼ 

ʊʅɺɼ ʧʦʚʳʰʘʝʪ ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʩʠʩʪʝʤʝ ʜʦ 1350 ʙʘʨ ʠ ʥʘʧʨʘʚʣʷʝʪ ʝʛʦ 

ʯʝʨʝʟ ʪʦʧʣʠʚʦʧʨʦʚʦʜʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨ ʪʦʧʣʠʚʘ, ʫʩʪʘʥʦʚʣʝʥ 

ʤʝʞʜʫ ʣʠʥʠʝʡ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʩʪʫʧʝʥʴʶ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ʆʥ ʪʘʢʞʝ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʫʩʢʦʚʦʡ ʧʦʜʘʯʠ ʠ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ. 

ʊʅɺɼ ʧʦʩʪʦʷʥʥʦ ʩʦʟʜʘʝʪ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ, ʢʘʢ ʵʪʦ 

ʪʨʝʙʫʝʪʩʷ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʪʦʧʣʠʚʘ. ʕʪʦ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʳʭ 

ʪʦʧʣʠʚʥʳʭ ʩʠʩʪʝʤ ʜʠʟʝʣʝʡ, ʜʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʥʝ ʜʦʣʞʥʦ ʩʧʝʮʠʘʣʴʥʦ 

ʧʦʚʳʰʘʪʴʩʷ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʮʠʢʣʘ. 

ʋʩʪʨʦʡʩʪʚʦ ʠ ʢʦʥʩʪʨʫʢʮʠʷ 

ʋʩʪʘʥʦʚʢʘ ʊʅɺɼ ʥʘ ʜʚʠʛʘʪʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʥʘ ʪʦʤ ʞʝ 

ʤʝʩʪʝ, ʯʪʦ ʠ ʜʣʷ ʦʙʳʯʥʦʛʦ ʊʅɺɼ. ʇʨʠʚʦʜ ʊʅɺɼ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʯʝʨʝʟ ʤʫʬʪʫ, ʰʝʩʪʝʨʝʥʯʘʪʫʶ ʧʝʨʝʜʘʯʫ, ʮʝʧʴ ʠʣʠ 

ʟʫʙʯʘʪʳʡ ʨʝʤʝʥʴ. ʉʤʘʟʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʘʚʘʝʤʳʤ ʚ ʊʅɺɼ ʜʠʟʝʣʴʥʳʤ 

ʪʦʧʣʠʚʦʤ. 

ʊʦʧʣʠʚʦ ʚʥʫʪʨʠ ʊʅɺɼ ʩʞʠʤʘʝʪʩʷ ʪʨʝʤʷ ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʧʣʫʥʞʝʨʘʤʠ ʧʦʜ ʫʛʣʦʤ 120Á ʜʨʫʛ ʢ ʜʨʫʛʫ. ʄʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠʚʦʜʘ 
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ʊʅɺɼ ʨʘʚʝʥ 16 ʅ*ʤ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 1/9 ʯʘʩʪʴ ʦʪ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʠʚʦʜʘ ʦʙʳʯʥʦʛʦ ʊʅɺɼ.  

ʈʘʙʦʪʘ ʊʅɺɼ 

ʊʦʧʣʠʚʦ ʠʟ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʊʅɺɼ. ɼʘʣʝʝ ʪʦʧʣʠʚʦ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʨʦʪʠʚʦʜʨʝʥʘʞʥʳʡ ʢʣʘʧʘʥ ʩ ʜʨʦʩʩʝʣʝʤ ʚ ʢʦʥʪʫʨ ʩʤʘʟʢʠ ʠ 

ʦʭʣʘʞʜʝʥʠʷ ʊʅɺɼ. ɺʘʣ ʧʨʠʚʦʜʘ ʩ ʢʫʣʘʯʢʦʤ ʧʨʠʚʦʜʠʪ ʚ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʪʨʠ ʧʣʫʥʞʝʨʘ. 

ʂʦʛʜʘ ʧʣʫʥʞʝʨ ʜʚʠʞʝʪʩʷ "ʚʥʠʟ", ʪʦ ʝʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʪ ʭʦʜ ʚʩʘʩʳʚʘʥʠʷ 

ʪʦʧʣʠʚʘ, ʪʦʧʣʠʚʦʧʦʜʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ ʤʦʞʝʪ ʧʦʜʘʚʘʪʴ ʪʦʧʣʠʚʦ ʯʝʨʝʟ 

ʚʧʫʩʢʥʦʡ ʢʣʘʧʘʥ ʚ ʢʘʤʝʨʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘʜ ʧʣʫʥʞʝʨʦʤ. ɺʧʫʩʢʥʦʡ ʢʣʘʧʘʥ 

ʟʘʢʨʳʚʘʝʪʩʷ, ʢʦʛʜʘ ʧʣʫʥʞʝʨ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ ʠʟ ʅʄʊ, ʪʦʧʣʠʚʦ ʥʝ ʤʦʞʝʪ 

ʚʳʭʦʜʠʪʴ ʠʟ ʥʘʜʧʣʫʥʞʝʨʥʦʡ ʢʘʤʝʨʳ,  ʠ ʦʥʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʜʘʝʪʩʷ ʚ 

ʘʢʢʫʤʫʣʷʪʦʨ. ʇʣʫʥʞʝʨ ʊʅɺɼ ʧʨʦʜʦʣʞʘʝʪ ʧʦʜʘʚʘʪʴ ʪʦʧʣʠʚʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʥʝ ʜʦʩʪʠʛʥʝʪ ɺʄʊ (ʭʦʜ ʥʘʛʥʝʪʘʥʠʷ), ʧʦʩʣʝ ʯʝʛʦ ʜʘʚʣʝʥʠʝ ʧʘʜʘʝʪ, ʠ 

ʚʳʧʫʩʢʥʦʡ ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ.  

ʇʦʩʢʦʣʴʢʫ ʊʅɺɼ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʰʦʡ ʧʦʜʘʯʠ 

ʪʦʧʣʠʚʘ, ʪʦ ʥʘ ʨʝʞʠʤʘʭ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠ ʯʘʩʪʠʯʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ 

ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʙʫʜʝʪ ʠʟʙʳʪʦʯʥʦʡ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʠʟʙʳʪʦʯʥʦʝ 

ʪʦʧʣʠʚʦ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʯʝʨʝʟ ʨʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ. 

ɸʢʢʫʤʫʣʷʪʦʨ ʪʦʧʣʠʚʘ 

ɸʢʢʫʤʫʣʷʪʦʨ ʩʣʫʞʠʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʦʧʣʠʚʘ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʝʤʧʬʠʨʦʚʘʥʠʝ ʢʦʣʝʙʘʥʠʡ ʜʘʚʣʝʥʠʷ, 

ʛʝʥʝʨʠʨʫʝʤʳʭ ʧʨʠ ʧʦʜʘʯʝ ʊʅɺɼ. 

ɺʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʮʠʣʠʥʜʨʦʚ, 

ʦʪʢʫʜʘ ʠ ʩʣʝʜʫʝʪ ʥʘʟʚʘʥʠʝ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ "Common Rail" ("ʆʙʱʠʡ 

ʧʫʪʴ"). ɼʘʞʝ ʧʨʠ ʙʦʣʴʰʠʭ ʧʦʜʘʯʘʭ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʝ ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʩʪʚʦ 

ʜʘʚʣʝʥʠʷ ʚʦ ʚʨʝʤʷ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ. 

ɼʘʚʣʝʥʠʝ ʪʦʧʣʠʚʘ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʠʟʤʝʨʷʝʪʩʷ ʜʘʪʯʠʢʦʤ ʜʘʚʣʝʥʠʷ ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʪʨʝʙʫʝʤʦʤ ʫʨʦʚʥʝ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤ ʢʣʘʧʘʥʦʤ 

(ʨʝʛʫʣʷʪʦʨʦʤ ʜʘʚʣʝʥʠʷ), ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʜʘʚʣʝʥʠʝ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 1500 ʙʘʨ. ʊʦʧʣʠʚʦ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʠʟ ʘʢʢʫʤʫʣʷʪʦʨʘ ʢ ʬʦʨʩʫʥʢʘʤ ʯʝʨʝʟ ʦʛʨʘʥʠʯʠʪʝʣʴ ʧʦʜʘʯʠ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʦʭʨʘʥʷʝʪ ʦʪ ʠʟʣʠʰʥʝʡ ʧʦʜʘʯʠ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ. 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

- ʚʩʪʨʦʝʥʥʳʡ  ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʧʨʠʚʘʨʝʥʥʳʡ ʢ ʢʦʨʧʫʩʫ ʜʘʪʯʠʢʘ; 

- ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ ʩ ʵʣʝʢʪʨʦʥʥʦʡ ʩʭʝʤʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ. 

- ʢʦʨʧʫʩ ʜʘʪʯʠʢʘ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʚʳʚʦʜʘʤʠ. 

ʊʦʧʣʠʚʦ ʧʦʧʘʜʘʝʪ ʚ ʜʘʪʯʠʢ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʠ ʢʘʥʘʣ ʚ 

ʢʦʨʧʫʩʝ ʜʘʪʯʠʢʘ, ʟʘʢʨʳʪʳʡ ʥʘ ʢʦʥʮʝ ʜʠʘʬʨʘʛʤʦʡ. ʏʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ 

ʜʘʪʯʠʢʘ (ʧʦʣʫʧʨʦʚʦʜʥʠʢ), ʩʤʦʥʪʠʨʦʚʘʥʥ ʥʘ ʜʠʘʬʨʘʛʤʝ, ʦʥ ʧʨʝʦʙʨʘʟʫʝʪ 

ʜʘʚʣʝʥʠʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. ʕʪʦʪ ʩʠʛʥʘʣ ʫʩʠʣʠʚʘʝʪʩʷ ʚ 

ʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʢʦʥʪʫʨʝ ʠ ʧʦʩʳʣʘʝʪʩʷ ʚ ʕɹʋ. 
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ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʬʦʨʤʳ ʜʠʘʬʨʘʛʤʳ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʣʦʝʚ, 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ʜʠʘʬʨʘʛʤʝ, ʠʟʤʝʥʷʝʪʩʷ. ʇʨʦʛʠʙ ʜʠʘʬʨʘʛʤʳ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 1 ʤʤ ʧʨʠ ʜʘʚʣʝʥʠʠ 1500 ʙʘʨ. 

ʊʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ ʜʘʚʣʝʥʠʷ ʪʦʧʣʠʚʘ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ. ʊʦʯʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʷ ʜʘʚʣʝʥʠʷ ʜʘʪʯʠʢʦʤ ʚ ʨʘʙʦʯʝʤ ʜʠʘʧʘʟʦʥʝ ʩʦʩʪʘʚʣʷʝʪ Ñ2%. 

ʈʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠ ̫

ʈʝʛʫʣʷʪʦʨ ʜʘʚʣʝʥʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ: 

- ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʠ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʢʣʘʧʘʥ ʨʝʛʫʣʷʪʦʨʘ ʦʪʢʨʳʚʘʝʪ-
ʩʷ, ʠ ʯʘʩʪʴ ʪʦʧʣʠʚʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʘʢʢʫʤʫʣʷʪʦʨʘ ʚ ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʧʦ ʣʠʥʠʠ 

ʚʦʟʚʨʘʪʘ ʪʦʧʣʠʚʘ. 

- ʝʩʣʠ ʜʘʚʣʝʥʠʝ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ ʩʣʠʰʢʦʤ ʥʠʟʢʦʝ, ʪʦ ʢʣʘʧʘʥ ʨʝʛʫʣʷʪʦʨʘ ʟʘ-

ʢʨʳʚʘʝʪʩʷ ʠ ʧʝʨʝʢʨʳʚʘʝʪ ʩʪʫʧʝʥʴ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʦʪ ʣʠʥʠʠ ʥʠʟʢʦʛʦ ʜʘʚʣʝ-

ʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʝ ʢʣʘʧʘʥʦʤ, ʨʘʚʥʦ 1500 ʙʘʨ (150 

ʄʇʘ). 

ʌʦʨʩʫʥʢʠ 

ʌʦʨʩʫʥʢʠ ʚ ʩʠʩʪʝʤʝ Common Rail17 ʚʧʨʳʩʢʠʚʘʶʪ ʪʦʧʣʠʚʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ. ʋʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʚʧʨʳʩʢʘ (ʥʘʯʘʣʦ 

ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ) ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʧʨʳʩʢʠʚʘʝʤʦʛʦ ʪʦʧʣʠʚʘ (ʚʝʣʠʯʠʥʘ ʧʦʜʘʯʠ) 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʫʩʢʦʚʳʤ ʩʠʛʥʘʣʦʤ ʥʘ ʬʦʨʩʫʥʢʠ(ʨʠʩ.2.6).  

ʀʟʙʳʪʦʯʥʦʝ ʪʦʧʣʠʚʦ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʢʠ, 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʦʙʨʘʪʥʦ ʚ ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʧʦ ʣʠʥʠʠ ʚʦʟʚʨʘʪʘ ʪʦʧʣʠʚʘ. ʊʦʧʣʠʚʦ, 

ʧʝʨʝʧʫʩʢʘʝʤʦʝ ʢʣʘʧʘʥʦʤ-ʨʝʛʫʣʷʪʦʨʦʤ ʜʘʚʣʝʥʠʷ, ʚʤʝʩʪʝ ʩ ʪʦʧʣʠʚʦʤ ʠʟ ʣʠʥʠʠ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʦʧʣʠʚʦʤ, ʩʣʫʞʘʱʠʤ ʜʣʷ ʩʤʘʟʢʠ ʜʝʪʘʣʝʡ ʊʅɺɼ, ʪʘʢʞʝ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʣʠʥʠʶ ʚʦʟʚʨʘʪʘ ʪʦʧʣʠʚʘ. 

ʕʣʝʤʝʥʪʳ ʬʦʨʩʫʥʦʢ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʙʣʦʢʦʚ: 

- ʨʘʩʧʳʣʠʪʝʣʴ ʩ ʩʦʧʣʦʚʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ; 

- ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʝʨʚʦʩʠʩʪʝʤʘ; 

- ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ. 

ʈʘʙʦʪʘ ʬʦʨʩʫʥʢʠ 

ʈʘʙʦʪʘ ʬʦʨʩʫʥʢʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʯʝʪʳʨʝ ʨʘʙʦʯʠʭ ʩʪʘʜʠʠ ʧʨʠ 

ʨʘʙʦʪʘʶʱʝʤ ʜʚʠʛʘʪʝʣʝ ʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʊʅɺɼ: 

ʌʦʨʩʫʥʢʘ ʟʘʢʨʳʪʘ: 

ʇʨʠ ʟʘʢʨʳʪʦʡ ʬʦʨʩʫʥʢʝ ʧʠʪʘʥʠʝ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʥʝ 

ʧʦʜʘʝʪʩʷ. 

ʇʨʠ ʟʘʢʨʳʪʦʤ ʞʠʢʣʝʨʝ ʢʘʤʝʨʳ ʛʠʜʨʦʫʧʨʘʚʣʝʥʠʷ ʧʨʫʞʠʥʘ ʷʢʦʨʷ ʧʨʠʞʠʤʘʝʪ 

ʰʘʨʠʢ ʢ ʩʝʜʣʫ, ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ, ʧʦʜʘʚʘʝʤʦʝ ʚ ʢʘʤʝʨʫ ʠ ʢ ʨʘʩʧʳʣʠʪʝʣʶ ʬʦʨ-

ʩʫʥʢʠ ʠʟ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʩʦʢʦʝ ʜʘʚʣʝʥʠʝ, ʜʝʡʩʪʚʫʶʱʝʝ ʥʘ ʪʦʨʝʮ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʧʣʫʥʞʝʨʘ, ʚʤʝʩʪʝ ʩ ʫʩʠʣʠʝʤ ʧʨʫʞʠʥʳ ʜʝʨʞʘʪ ʬʦʨʩʫʥʢʫ ʟʘʢʨʳʪʦʡ, 
                                                           
17 Bosch Automotive Handbook. 5th Edition / ɸʚʪʦʤʦʙʠʣʴʥʳʡ  ʩʧʨʘʚʦʯʥʠʢ. ʇʝʨ.  ʩ  ʘʥʛʣ. ï 2-ʝ  ʠʟʜ.,  ʧʝʨʝʨʘʙ.  ʠ  

ʜʦʧ. ï ʄ.: ɿɸʆçʂɾʀ ɿʘ ʨʫʣʝʤè, 2004.ï ʩ.573-576. 

 



52 

ʧʨʝʦʜʦʣʝʚʘʷ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʚ ʢʘʤʝʨʝ ʨʘʩʧʳʣʠʪʝʣʷ. 

ʌʦʨʩʫʥʢʘ ʦʪʢʨʳʚʘʝʪʩʷ: 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʦʮʝʩʩʘ ʚʧʨʳʩʢʘ, ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ ʧʦʜʘʝʪʩʷ 

ʙʦʣhɹʦʡ ʪʦʢ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʧʦʜʲʝʤ ʰʘʨʠʢʦʚʦʛʦ ʢʣʘʧʘʥʘ. 

 

 
 

 ʈʠʩ.2.6. ʌʦʨʩʫʥʢʘ: 

ʘ - ʬʦʨʩʫʥʢʘ ʟʘʢʨʳʪʘ, b - ʬʦʨʩʫʥʢʘ ʦʪʢʨʳʪʘ (ʚʧʨʳʩʢ); 1 - ʚʦʟʚʨʘʪ 

ʪʦʧʣʠʚʘ, 2 - ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʳʚʦʜʳ, 3 - ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ, 4 - ʚʭʦʜ 

ʪʦʧʣʠʚʘ ʠʟ ʘʢʢʫʤʫʣʷʪʦʨʘ, 5 - ʰʘʨʠʢʦʚʳʡ ʢʣʘʧʘʥ, 6 - ʞʠʢʣʝʨ ʢʘʤʝʨʳ 

ʛʠʜʨʦʫʧʨʘʚʣʝʥʠʷ, 7 - "ʧʠʪʘʶʱʠʡ" ʞʠʢʣʝʨ, 8 - ʢʘʤʝʨʘ ʛʠʜʨʦʫʧʨʘʚʣʝʥʠʷ, 9 - 

ʫʧʨʘʚʣʷʶʱʠʡ ʧʣʫʥʞʝʨ, 10 - ʢʘʥʘʣ ʢ ʨʘʩʧʳʣʠʪʝʣʶ, 11 - ʠʛʣʘ ʬʦʨʩʫʥʢʠ 

 

ʐʘʨʠʢʦʚʳʡ ʢʣʘʧʘʥ ʦʪʢʨʳʚʘʝʪ ʞʠʢʣʝʨ ʢʘʤʝʨʳ ʛʠʜʨʦʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ 

ʦʪʢʨʳʪʦʤ ʞʠʢʣʝʨʝ ʪʦʧʣʠʚʦ ʚʳʪʝʢʘʝʪ ʠʟ ʢʘʤʝʨʳ ʛʠʜʨʦʫʧʨʘʚʣʝʥʠʷ ʚ ʚʝʨʭʥʶʶ 

ʧʦʣʦʩʪʴ ʠ ʜʘʣʝʝ ʧʦ ʣʠʥʠʠ ʚʦʟʚʨʘʪʘ ʪʦʧʣʠʚʘ ʚ ʙʘʢ. ɼʘʚʣʝʥʠʝ ʚ ʢʘʤʝʨʝ 

ʨʘʩʧʳʣʠʪʝʣʷ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʰʝ ʜʘʚʣʝʥʠʷ ʚ ʢʘʤʝʨʝ ʛʠʜʨʦʫʧʨʘʚʣʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʘ ʜʘʚʣʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʪʦʨʝʮ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʣʫʥʞʝʨʘ, 

ʫʤʝʥʴʰʘʝʪʩʷ, ʠʛʣʘ ʬʦʨʩʫʥʢʠ ʧʦʜʥʠʤʘʝʪʩʷ, ʠ ʥʘʯʠʥʘʝʪʩʷ ʧʨʦʮʝʩʩ ʚʧʨʳʩʢʘ 

ʪʦʧʣʠʚʘ. 
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ʉʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ ʠʛʣʳ ʬʦʨʩʫʥʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʨʘʩʭʦʜʦʚ 

ʯʝʨʝʟ ʞʠʢʣʝʨ ʠ ʩʦʧʣʦʚʳʝ ʦʪʚʝʨʩʪʠʷ. 

ʌʦʨʩʫʥʢʘ ʦʪʢʨʳʪʘ: 

ʆʪʢʨʳʪʦʝ ʧʦʣʦʞʝʥʠʝ ʬʦʨʩʫʥʢʠ ʧʦʜʜʝʨʞʠʚʘʝʪʷ "ʙʫʬʝʨʥʳʤ" ʩʣʦʝʤ 

ʪʦʧʣʠʚʘ, ʦʙʨʘʟʫʶʱʠʤʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʨʘʟʥʠʮʳ ʨʘʩʭʦʜʦʚ 

ʯʝʨʝʟ ʞʠʢʣʝʨ ʠ ʩʦʧʣʦʚʳʝ ʦʪʚʝʨʩʪʠʷ. ʀʛʣʘ ʬʦʨʩʫʥʢʠ ʪʝʧʝʨʴ ʧʦʣʥʦʩʪʴʶ 

ʦʪʢʨʳʪʘ, ʠ ʪʦʧʣʠʚʦ ʚʧʨʳʩʢʠʚʘʝʪʩʷ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳʤ ʜʘʚʣʝʥʠʶ ʚ ʘʢʢʫʤʫʣʷʪʦʨʝ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠʣ ʚ 

ʬʦʨʩʫʥʢʝ ʧʦʜʦʙʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʚ ʬʘʟʝ ʦʪʢʨʳʪʠʷ. 

ʌʦʨʩʫʥʢʘ ʟʘʢʨʳʚʘʝʪʩʷ (ʢʦʥʝʮ ʚʧʨʳʩʢʘ): 

ʂʘʢ ʪʦʣʴʢʦ ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʦʜʘʯʘ ʧʠʪʘʥʠʷ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ, 

ʧʨʫʞʠʥʘ ʷʢʦʨʷ ʧʝʨʝʤʝʱʘʝʪ ʝʛʦ ʚʥʠʟ, ʠ ʰʘʨʠʢʦʚʳʡ ʢʣʘʧʘʥ ʟʘʢʨʳʚʘʝʪʩʷ. 

ɿʘʢʨʳʪʠʝ ʞʠʢʣʝʨʘ ʢʘʤʝʨʳ ʛʠʜʨʦʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʜʘʚʣʝʥʠʷ ʚ ʥʝʡ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʪʦʧʣʠʚʘ ʯʝʨʝʟ "ʧʠʪʘʶʱʠʡ" ʞʠʢʣʝʨ. 

ʉʢʦʨʦʩʪʴ ʧʦʩʘʜʢʠ ʠʛʣʳ ʬʦʨʩʫʥʢʠ ʚ ʩʝʜʣʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʭʦʜʦʤ ʯʝʨʝʟ 

"ʧʠʪʘʶʱʠʡ" ʞʠʢʣʝʨ. 

ʊʨʫʙʦʧʨʦʚʦʜʳ ʣʠʥʠʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʊʨʫʙʦʧʨʦʚʦʜʳ ʜʦʣʞʥʳ ʚʳʜʝʨʞʠʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ 

ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʝ ʠ ʚʦʟʤʦʞʥʳʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʧʠʢʠ ʜʘʚʣʝʥʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʠʥʪʝʨʚʘʣʘʭ ʤʝʞʜʫ ʚʧʨʳʩʢʘʤʠ. ʆʥʠ ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʠʟ 

ʩʪʘʣʴʥʳʭ ʪʨʫʙʦʢ ʠ ʦʙʳʯʥʦ ʠʤʝʶʪ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ 6 ʤʤ ʠ ʚʥʫʪʨʝʥʥʠʡ 

ʜʠʘʤʝʪʨ 2,4 ʤʤ. 

ɺʩʝ ʪʨʫʙʢʠ ʤʝʞʜʫ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʠ ʬʦʨʩʫʥʢʘʤʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ. ʈʘʟʥʠʮʘ ʚ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ ʘʢʢʫʤʫʣʷʪʦʨʦʤ ʠ 

ʢʦʥʢʨʝʪʥʳʤʠ ʬʦʨʩʫʥʢʘʤʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʠʟʛʠʙʘʤʠ ʪʨʫʙʦʢ, ʧʨʠ ʵʪʦʤ 

ʪʨʫʙʦʧʨʦʚʦʜʳ ʣʠʥʠʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʨʦʪʢʠʤʠ. 

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʠʟʝʣʝʡ (EDC) 

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʠʟʝʣʝʡ (EDC) ʩ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʦʡ 

Common Rail ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʛʣʘʚʥʳʭ ʩʠʩʪʝʤʥʳʭ ʙʣʦʢʘ: 

1. ɼʘʪʯʠʢʠ ʠ ʛʝʥʝʨʘʪʦʨʳ ʠʤʧʫʣʴʩʦʚ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʞʝʣʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ. ʆʥʠ 

ʧʨʝʦʙʨʘʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʩʠʛʥʘʣʳ. 

2. ʕʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ (ʕɹʋ) ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, 

ʧʦʣʫʯʝʥʥʫʶ ʦʪ ʜʘʪʯʠʢʦʚ ʠ ʛʝʥʝʨʘʪʦʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʚʳʭʦʜʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ. 

3. ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʦʙʨʘʟʫʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʳʭʦʜʥʳʝ 

ʩʠʛʥʘʣʳ ʕɹʋ ʚ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ. 

ɼʘʪʯʠʢ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ 

ʄʦʤʝʥʪ ʥʘʯʘʣʘ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʚ ʢʘʤʝʨʫ ʩʛʦʨʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʣʦʞʝʥʠʝʤ ʧʦʨʰʥʷ ʚ ʮʠʣʠʥʜʨʝ ʜʚʠʛʘʪʝʣʷ. ʕʪʘ ʚʘʞʥʘʷ ʚʭʦʜʥʘʷ ʧʝʨʝʤʝʥʥʘʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʕɹʋ ʧʦ ʩʠʛʥʘʣʫ ʠʥʜʫʢʪʠʚʥʦʛʦ ʜʘʪʯʠʢʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 
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ɼʘʪʯʠʢ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ 

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʚʘʣ ʫʧʨʘʚʣʷʝʪ ʤʦʤʝʥʪʘʤʠ ʦʪʢʨʳʪʠʷ ʠ ʟʘʢʨʳʪʠʷ 

ʚʧʫʩʢʥʳʭ ʠ ʚʳʧʫʩʢʥʳʭ ʢʣʘʧʘʥʦʚ ʜʚʠʛʘʪʝʣʷ. ʂʦʛʜʘ ʧʦʨʰʝʥʴ ʜʚʠʞʝʪʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ɺʄʊ, ʜʘʪʯʠʢ ʬʘʟ ʦʧʨʝʜʝʣʷʝʪ, ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʦʪ ʤʦʤʝʥʪ ʪʘʢʪʦʤ 

ʩʞʘʪʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʩʧʣʘʤʝʥʝʥʠʝʤ, ʠʣʠ ʪʘʢʪʦʤ ʚʳʧʫʩʢʘ ʆɻ. ʕʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʦʪ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

ɺ ʜʘʪʯʠʢʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʵʬʬʝʢʪ ʍʦʣʣʘ.  

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʜʘʪʯʠʢʠ 

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʜʘʪʯʠʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪʘʭ ʜʚʠʛʘʪʝʣʷ: 

- ʚ ʩʠʩʪʝʤʝ ʦʭʣʘʞʜʝʥʠʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦ-

ʩʪʠ; 

- ʚʦ ʚʧʫʩʢʥʦʤ ʢʦʣʣʝʢʪʦʨʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʧʫʩʢʝ; 

- ʚ ʩʠʩʪʝʤʝ ʩʤʘʟʢʠ ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʘʩʣʘ (ʫʩʪʘ-
ʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʪʘʮʠʠ); 

- ʚ ʣʠʥʠʠ ʚʦʟʚʨʘʪʘ ʪʦʧʣʠʚʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʧʣʠʚʘ (ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʤʧʣʝʢʪʘʮʠʠ). 

ɺʩʝ ʜʘʪʯʠʢʠ ʠʤʝʶʪ ʪʝʨʤʦʟʘʚʠʩʠʤʳʡ ʨʝʟʠʩʪʦʨ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ (NTC), ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʘʪʯʠʢ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ  

ɼʄʈɺ ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜʦʤʝʨ ʚʦʟʜʫʭʘ ʩ ʧʣʝʥʦʯʥʳʤ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʦʤ. 

ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ 

ɺ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʠʟʝʣʝʡ (EDC) ʧʝʜʘʣʴ ʘʢʩʝʣʝʨʘʪʦʨʘ 

ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʘ ʩ ʊʅɺɼ. ʇʦʣʦʞʝʥʠʝ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʜʘʪʯʠʢʦʤ. 

ʉʠʛʥʘʣ ʥʘʧʨʷʞʝʥʠʷ ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ ʜʘʪʯʠʢʘ ʢʘʢ ʬʫʥʢʮʠʷ 

ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʚ 

ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʢʨʠʚʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ 

ɼʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ (BPS - boost-pressure sensor) ʧʥʝʚʤʘʪʠʯʝʩʢʠ 

ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʚʧʫʩʢʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʨʷʝʪ ʘʙʩʦʣʶʪʥʦʝ 

ʜʘʚʣʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,5 ʜʦ 3,0 ʙʘʨ. ɼʘʪʯʠʢ ʨʘʟʜʝʣʝʥ ʥʘ ʢʘʤʝʨʫ ʜʘʚʣʝʥʠʷ ʩ 

ʜʚʫʤʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʥʘ ʢʘʤʝʨʫ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʢʦʥʪʫʨʘ. 

ʂʘʞʜʳʡ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʦʥʢʫʶ 

ʢʫʧʦʣʦʦʙʨʘʟʥʫʶ ʜʠʘʬʨʘʛʤʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʠʩʭʦʜʥʳʡ ʦʙʲʝʤ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ. ʇʝʨʝʤʝʱʝʥʠʝ ʜʠʘʬʨʘʛʤʳ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ 

ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ. 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʘʬʨʘʛʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʧʴʝʟʦʨʝʟʠʩʪʦʨʳ, 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ, ʢʦʛʜʘ ʢ ʥʠʤ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ. ʇʝʨʝʤʝʱʝʥʠʝ ʜʠʘʬʨʘʛʤʳ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʠ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ. 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʢʦʥʪʫʨ ʩʣʫʞʠʪ ʜʣʷ ʫʩʠʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʤʧʝʥʩʘʮʠʠ 
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ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʣʠʷʥʠʷ ʠ ʣʠʥʝʘʨʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʚʣʝʥʠʷ. 

ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʦʮʝʥʦʯʥʦʛʦ ʢʦʥʪʫʨʘ ʧʦʩʳʣʘʝʪʩʷ ʚ ʕɹʋ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ 

ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʦʡ ʢʨʠʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʯʝʪʘ 

ʜʘʚʣʝʥʠʷ ʥʘʜʜʫʚʘ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʕɹʋ ʦʮʝʥʠʚʘʝʪ ʩʠʛʥʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʚʥʝʰʥʠʭ ʜʘʪʯʠʢʦʚ, ʠ ʚʳʜʘʝʪ 

ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ʨʘʩʩʤʦʪʨʝʥ ʨʘʥʝʝ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʢ ʕɹʋ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʣʝʜʫʶʱʠʤ ʬʘʢʪʦʨʘʤ: 

- ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ,ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʤʘʩʣʦ ʠ ʪʦʧʣʠʚʦ,ʢ ʚʣʘʞ-

ʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜ,r ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʥʘʣʠʯʠʠ ʚʠʙʨʘʮʠʡ ʧʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ. 

 

2.4 ɼʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʕʉʋɼ 

ɼʘʪʯʠʢ - ʚʘʞʥʝʡʰʠʡ ʢʦʤʧʦʥʝʥʪ ʚʩʪʨʦʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ɺʭʦʜʥʳʝ 

ʜʘʥʥʳʝ ʚ ʚʩʪʨʦʝʥʥʫʶ ʵʣʝʢʪʨʦʥʠʢʫ, ʚʢʣʶʯʘʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʝʨʘʪʦʨʘ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʜʘʶʪʩʷ  ʜʘʪʯʠʢʘʤʠ. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʜʘʪʯʠʢʘʭ ʚ ʊʉ, ʚ ʪ.ʯ. ʚʥʝʜʦʨʦʞʥʳʭ ʤʘʰʠʥʘʭ, ʚʢʣʶʯʘʷ ʦ 

ʬʠʢʩʠʨʫʝʤʳʭ ʠʤʠ ʧʘʨʘʤʝʪʨʘʭ,  ʪʠʧʦʚ ʠ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʚʝʜʝʥʳ  ʚ 

ʪʘʙʣʠʮʝ 2.1.18 

 
ʊʘʙʣʠʮʘ 2.1. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʚ ʚʥʝʜʦʨʦʞʥʳʭ ʤʘʰʠʥʘʭ ʜʘʪʯʠʢʠ  

 
Parameter -

ʇʘʨʘʤʝʪʨ 

Sensor Type -ʊʠʧ ʜʘʪ-

ʯʠʢʘ 

Signal Type ïʊʠʧ ʩʠʛʥʘʣʘ Typical Application ï 

ʇʨʠʤʝʥʝʥʠʷ 

Pressure -ɼʘʚʣʝʥʠʝ Piezoresistive -

ʧʴʝʟʦʨʝʟʠʩʪʦʨ 

Single-ended voltage ï ʦʜ-

ʥʦʩʪʦʨʦʥʥʝʝ ʥʘʧʨʞ̫ʝʥʠʝ 

Oil pressure 

ɼʘʚʣʝʥʠʝ ʤʘʩʣʦ 

Solid-state micromachined 

monolithic silicon 

piezoresistive ï ʤʠʢʨʦ-

ʤʘʰʠʥʥʳʡ ʩʠʣʠʢʦ-

ʥʦʚʳʡ ʧʴʝʟʦʨʝʟʠʩʪʦʨ 

Single-ended voltage ï 

ʦʜʥʦʩʪʦʨʦʥʥʝʝ 

ʥʘʧʨʷʞʝʥʠʝ 

Engine manifold pressure, 

oil pressure ï ʜʘʚʣʝʥʠʝ ʚ 

ʢʦʣʣʝʢʪʦʨʘʭ ʜʚʠʛʘʪʝʣʷ, 

ʜʘʚʣʝʥʠʝ ʤʘʩʣʦ 

Temperature -

ʊʝʤʧʝʨʘʪʫʨʘ 

Thermistor  - ʪʝʨʤʠʩʪʦʨ 

 

Solid-state silicon junction 

devices ï ʪʚʝʨʜʦʪʝʣʴʥʳʝ 

ʢʨʝʤʥʠʝʚʳʝ ʢʦʥʪʘʢʪ-

ʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 
 

Solid-state silicon junction 

devices - ʪʚʝʨʜʦʪʝʣʴʥʳʝ 

ʢʨʝʤʥʠʝʚʳʝ ʢʦʥʪʘʢ-

ʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

Single-ended voltage ï ʦʜ-

ʥʦʩʪʦʨʦʥʥʝʝ ʥʘʧʨʞ̫ʝʥʠʝ 

Single-ended voltage - ʦʜ-

ʥʦʩʪʦʨʦʥʥʝʝ ʥʘʧʨʞ̫ʝʥʠʝ 

 

Serial digita ï ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʡ ʮʠʬʨʦʚʦʡ 

Water temperature, oil 

temperaturʝï  ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʚʦʜʳ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʘʩʣʦ 
Water temperature, air 

temperature ï ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʚʦʜʳ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ 
 

Water temperature, air 

temperature ï ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʚʦʜʳ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ 

                                                           
18 Goering C.E., Stone M.L., Smith D.W. and Turnquist P.K.  Off- road  vehicle engineering principle. USA, 

ɸSABE,2006 ï ʨ.229-230 
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Rotational position - 

ʋʛʣʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ(ʧʝʨʝʤʝ

ʱʝʥʠʝ) 

Potentiometric - ʧʦʪʝʥ-

ʮʠʦʤʝʪʨʠʯʝʩʢʠʡ 

Single-ended voltage - ʦʜ-

ʥʦʩʪʦʨʦʥʥʝʝ ʥʘʧʨʞ̫ʝʥʠʝ 

Accelerator pedal position 

- ʧʦʟʠʮʠʷ ʧʝʜʘʣʠ ʘʢʩʝ-

ʣʝʨʘʪʦʨʘ 

Rotational speed - 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

Incremental encoder - ʘh-

ʛʦʚʳʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝ-

ʥʠʷ 

Frequency - ʯʘʩʪʦʪʘ 

 

Engine speed, wheel speed 

- ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʜʚʠʛʘʪʝʣʷ, ʩʢʦʨʦʩʪʴ 

ʚʨʘʝɦʥʠʷ ʢʦʣʝʩʘ 

Linear position - 

ʃʠʥʝʡʥʦʝ 

ʧʦʣʦʞʝʥʠʝ(ʧʝʨʝʤʝ

ʱʝʥʠʝ) 

Potentiometric - ʧʦʪʝʥ-

ʮʠʦʤʝʪʨʠʯʝʩʢʠʡ 

 

Single-ended voltage - 

ʦʜʥʦʩʪʦʨʦʥʥʝʝ 

ʥʘʧʨʷʞʝʥʠʝ 

 

Engine fuel pump rack 

position - ʇʦʣʦʞʝʥʠʝ 

ʩʪʦʡʢʠ ʪʦʧʣʠʚʥʦʛʦ 

ʥʘʩʦʩʘ ʜʚʠʛʘʪʝʣʷ 

Linear speed - 

ʃʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ 

Doppler RADAR - 

ʜʦʧʣʝʨʦʚʩʢʘʷ ʈʃʉ 

Frequency - ʯʘʩʪʦʪʘ Ground speed - ʧʫʪʝʚʘʷ 

ʩʢʦʨʦʩʪʴ 

Level ï ʋʨʦʚʝʥʴ 

 

 

Potentiometric  - 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʡ 

Single-ended voltage - 

ʦʜʥʦʩʪʦʨʦʥʥʝʝ 

ʥʘʧʨʷʞʝʥʠʝ 

Fuel level - ʫʨʦʚʝʥʴ 

ʪʦʧʣʠʚʘ 
 

Force ï ʋʩʠʣʠʝ, ʩʠ-

ʣʘ 

 

Strain-gauge load-cell ï

ɻʠʙʢʠʡ ʠʟʤʝʨʠʪʝʣʴ  

ʥʘʛʨʫʟʢʠ 

Double-ended voltage ï 

ʜʚʫʩʪʦʨʦʥʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ 

Draft sensing ï ʪʷʛʦʚʦʝ 

ʫʩʠʣʠʝ 

 

 

ɺ  ʕʉʋɼ  ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʜʘʪʯʠʢʦʚ:. 

ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ (ʜʘʪʯʠʢ  ʬʘʟʳ) ï ɼʌ.   

ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ (ʬʘʟʳ) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʭʥʝʡ ʤʝʨʪʚʦʡ ʪʦʯʢʠ ʧʦʨʰʥʷ ʧʝʨʚʦʛʦ ʮʠʣʠʥʜʨʘ ʧʨʠ ʪʘʢʪʝ 

ʩʞʘʪʠʷ. 

ɼʘʪʯʠʢ ʫʩʪʘʥʦʚʣʝʥ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʥʘ ʛʦʣʦʚʢʝ ʮʠʣʠʥʜʨʦʚ (ʫ ʯʝʪʚʝʨʪʦʛʦ 

ʮʠʣʠʥʜʨʘ). ɼʘʪʯʠʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʨʘʙʦʪʘʶʱʝʝ 

ʥʘ ʵʬʬʝʢʪʝ ʍʦʣʣʘ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʜʘʪʯʠʢ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʤʠʤʦ 

ʪʦʨʮʘ ʜʘʪʯʠʢʘ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʤ ʠʣʠ ʢʦʣʝʥʯʘʪʦʤ ʚʘʣʝ(ʨʠʩ.2.7), ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʜʘʪʯʠʢʘ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʚ ʜʘʪʯʠʢʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʳʡ ʫʩʠʣʠʚʘʝʪʩʷ ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ. ʉʠʛʥʘʣʳ ʜʘʪʯʠʢʦʚ ʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ ʠ 

ʧʦʣʦʞʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʚ ʙʣʦʢʝ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ 

ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʧʦʜʘʯʫ ʪʦʧʣʠʚʘ ʬʦʨʩʫʥʢʘʤʠ ʚ ʢʘʞʜʳʡ ʮʠʣʠʥʜʨ ʜʚʠʛʘʪʝʣʷ 

(ʪʦʣʴʢʦ ʧʨʠ ʪʘʢʪʝ ʩʞʘʪʠʷ). 
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ʈʠʩʫʥʦʢ 2.7ï ʀʥʜʫʢʪʠʚʥʳʡ ʜʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ 

ʠ ʧʦʣʦʞʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ, 

 

ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʚʘʣʘ ʝʛʦ 

ʮʝʧʝʡ, ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ ʢʦʥʪʨʦʣʴʥʫʶ ʣʘʤʧʫ ʠ ʧʝʨʝʭʦʜʠʪ ʥʘ 

ʨʝʟʝʨʚʥʳʡ ʨʝʞʠʤ ʩ ʧʦʜʘʯʝʡ ʪʦʧʣʠʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦ ʚʩʝ ʮʠʣʠʥʜʨʳ 

ʜʚʠʛʘʪʝʣʷ. 

          ɼʘʪʯʠʢʠ   ʤʘʩʩʦʚʦʛʦ   ʨʘʩʭʦʜʘ   ʚʦʟʜʫʭʘ ï ɼʄʈɺ. 

ɼʘʪʯʠʢ (ʨʘʩʭʦʜʦʤʝʨ) ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ 

ʪʝʨʤʦʘʥʝʤʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʧʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʚʦʟʜʫʭʘ, ʠʜʫʱʝʛʦ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʮʠʣʠʥʜʨʦʚ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ. 

ɼʘʪʯʠʢ ʫʩʪʘʥʦʚʣʝʥ ʚʦ ʚʧʫʩʢʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʩʣʝ ʚʦʟʜʫʰʥʦʛʦ ʬʠʣʴʪʨʘ. 

 ʋʩʪʨʦʡʩʪʚʦ ʜʘʪʯʠʢʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.8, ʘ ʚʥʝʰʥʠʡ ʚʠʜ ʜʘʪʯʠʢʘ - ʥʘ 

ʨʠʩ.2.5. ɺ ʢʦʨʧʫʩʝ  ʫʩʪʘʥʦʚʣʝʥʦ ʢʦʣʴʮʦ 1, ʚʥʫʪʨʠ    ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ  ʵʣʝʤʝʥʪ 2 ʚ ʚʠʜʝ ʧʣʘʪʠʥʦʚʦʡ ʥʠʪʠ ʜʠʘʤʝʪʨʦʤ 0,07-0,10 ʤʤ ʠ 

ʪʝʨʤʦʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʨʝʟʠʩʪʦʨ 3, ʚʢʣʶʯʝʥʥʳʝ ʚ ʤʦʩʪʦʚʫʶ ʩʭʝʤʫ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ 5 ʜʘʪʯʠʢʘ. ʕʣʝʢʪʨʦʥʥʘʷ ʩʭʝʤʘ ʤʦʜʫʣʷ 14 ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʪʠʥʦʚʦʡ ʥʠʪʠ ʧʦʨʷʜʢʘ 1500 ʉ. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʚʦʟʜʫʭ, 

ʟʘʩʘʩʳʚʘʝʤʳʡ ʚ ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ, 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʦʨʧʫʩ  ʠ ʢʦʣʴʮʦ 1, 

ʦʭʣʘʞʜʘʷ ʧʣʘʪʠʥʦʚʫʶ ʥʠʪʴ. 

 

  ʈʠʩʫʥʦʢ 2.8 - ɼʘʪʯʠʢ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ          

ʚʦʟʜʫʭʘ: 1 ï ʢʦʣʴʮʘ;  

                2 ï ʧʣʘʪʠʥʦʚʘʷ ʥʠʪʴ; 

        3 ï ʪʝʨʤʦʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ    

ʨʝʟʠʩʪʦʨ; 

               4 - ʢʨʦʥʰʪʝʡʥ ʢʨʝʧʣʝʥʠʷ 

ʢʦʣʴʮʘ;  

               5-ʢʦʨʧʫʩ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ.  

       ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ, 

ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʪʠ ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ, ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʜʘʪʯʠʢ. 

ʊʘʢ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʪʠʥʦʚʦʡ ʥʠʪʠ ʟʘʚʠʩʠʪ ʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ  

ʧʨʦʭʦʜʷʱʝʛʦ ʚʦʟʜʫʭʘ, ʪʦ ʪʝʨʤʦʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʨʝʟʠʩʪʦʨ 3 (ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʭʦʜʷʱʝʛʦ ʚʦʟʜʫʭʘ) ʚʥʦʩʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʨʨʝʢʮʠʶ ʚ 

ʨʝʞʠʤ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ. 

ʉʠʛʥʘʣʳ ʜʘʪʯʠʢʘ ʧʦʩʪʫʧʘʶʪ ʚ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʠʤʧʫʣʴʩʦʚ ʜʣʷ ʦʪʢʨʳʪʠʷ ʬʦʨʩʫʥʦʢ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʦʧʣʠʚʘ ʜʣʷ ʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʜʫʭʘ). 

      ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʣʘʪʠʥʦʚʦʡ ʥʠʪʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʤʦʜʫʣʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʨʘʪʢʦ-ʚʨʝʤʝʥʥʘʷ ʧʦʜʘʯʘ ʧʦʚʳʰʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʥʝʝ ʜʣʷ 

ʨʘʟʦʛʨʝʚʘ ʜʦ 10000 ʉ. 

ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʪʠ ʥʘ ʥʝʡ ʩʛʦʨʘʶʪ ʚʩʝ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʧʦʧʘʚʰʠʝ ʥʘ ʥʝʝ (ʨʝʞʠʤ ʧʨʦʞʠʛʘ). 

ɺ ʵʣʝʢʪʨʦʥʥʦʤ ʤʦʜʫʣʝ ʠʤʝʝʪʩʷ ʧʝʨʝʤʝʥʥʳʡ ʨʝʟʠʩʪʦʨ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʨʝʛʫʣʠʨʦʚʢʫ (ʚʠʥʪ 9) ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ 

ʚ ʦʪʨʘʙʦʪʘʚʰʠʭ ʛʘʟʘʭ ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʜʘʪʯʠʢʘ ʠʣʠ ʝʛʦ ʮʝʧʝʡ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʝʟʝʨʚʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʦ ʜʘʥʥʳʤ, ʟʘʥʝʩʝʥʥʳʤ ʚ 

ʧʘʤʷʪʴ ʙʣʦʢʘ. ʆ ʚʦʟʥʠʢʰʝʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʜʘʪʯʠʢʘ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ 

ʚʦʟʜʫʭʘ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʚʦʜʠʪʝʣʶ ʚʢʣʶʯʝʥʠʝʤ ʢʦʥʪʨʦʣʴʥʦʡ 

ʣʘʤʧʳ. 

        

   ɼʘʪʯʠʢ   ʧʦʣʦʞʝʥʠʷ   ʜʨʦʩʩʝʣʴʥʦʡ   ʟʘʩʣʦʥʢʠ - ɼʇɼɿ19 

ɼʘʪʯʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ. 

ʇʦʣʦʞʝʥʠʝ ʟʘʩʣʦʥʢʠ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʘ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʧʝʨʝʤʝʥʥʦʤ ʨʝʟʠʩʪʦʨʝ ʜʘʪʯʠʢʘ, ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʘʝʪ ʚ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ. 

ɼʘʥʥʳʝ ʦ ʧʦʣʦʞʝʥʠʠ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ (ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʪʘ, 

ʯʘʩʪʠʯʥʦ ʦʪʢʨʳʪʘ, ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʘ) ʥʝʦʙʭʦʜʠʤʳ ʙʣʦʢʫ ʫʧʨʘʚʣʝʥʠʷ 

ʜʣʷ ʨʘʩʯʝʪʘ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʤʧʫʣʴʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʩʫʥʢʘʤʠ 

ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ. 

ɼʘʪʯʠʢ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʢʦʨʧʫʩʝ ʫʟʣʘ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ  ʠ ʤʝʭʘʥʠʯʝʩʢʠ 

ʩʦʝʜʠʥʝʥ ʩ ʦʩʴʶ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ. 

ʋʩʪʨʦʡʩʪʚʦ ʠ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʘʪʯʠʢʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2.9. ɼʘʪʯʠʢ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʜʚʦʝʥʥʳʡ ʧʝʨʝʤʝʥʥʳʡ ʨʝʟʠʩʪʦʨ, ʚʳʧʦʣʥʝʥʥʳʡ ʥʘ 

ʢʝʨʘʤʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʝ. ɼʘʪʯʠʢ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʧʫʩʘ 1. ʇʝʯʘʪʥʦʡ ʧʣʘʪʳ 6 ʩ 

ʨʝʟʠʩʪʦʨʘʤʠ R1, R2, R3 ʠ R4 ʠ ʧʦʜʚʠʞʥʳʭ ʢʦʥʪʘʢʪʦʚ 3, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ 

ʧʦʚʦʨʦʪʥʦʡ ʚʪʫʣʢʝ 2. ɺʪʫʣʢʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʦʩʠ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ 8. 

ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʜʘʪʯʠʢʘ ʚʢʣʶʯʘʝʪʩʷ ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʘ, ʘ ʙʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʥʘ ʨʝʟʝʨʚʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ 

                                                           
19 Denton T. Automotive  electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

/ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 2008. ï ʩ.66-73. 
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ʜʘʪʯʠʢʘ ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʠ ʜʘʥʥʳʝ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʧʘʤʷʪʴ ʙʣʦʢʘ. 

ʀʩʧʨʘʚʥʦʩʪʴ ʜʘʪʯʠʢʘ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʦʤʤʝʪʨʦʤ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʞʜʫ 

ʚʳʚʦʜʘʤʠ 1 ʠ 2 ʜʦʣʞʥʦ ʙʳʪʴ 2 ʢʆʤ, ʘ ʤʝʞʜʫ ʚʳʚʦʜʘʤʠ 2 ʠ 3 ʚ ʦʜʥʦʤ ʢʨʘʡʥʝʤ 

ʧʦʣʦʞʝʥʠʠ 700-1380 ʆʤ, ʘ ʚ ʜʨʫʛʦʤ 2600 ʆʤ. 

 

 

 

 

 

ʈʠʩ. 2.9 -ɼʘʪʯʠʢ ʧʦʣʦʞʝʥʠʷ ʜʨʦʩʩʝʣʴʥʦʡ 

ʟʘʩʣʦʥʢʠ: 1 ï ʢʦʨʧʫʩ; 2 ï ʧʦʚʦʨʦʪʥʘʷ 

ʚʪʫʣʢʘ; 3 ï ʧʦʜʚʠʞʥʳʡ ʢʦʥʪʘʢʪ;4 ï 

ʰʪʝʢʝʨʥʘʷ ʢʦʣʦʜʢʘ; 5 ï ʰʪʝʢʝʨ; 6 ï 

ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ; 7 ï ʫʧʦʨ;  8 ï ʦʩʴ 

ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ; R1, R2, R3 ʠ R4   ï 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

                                          

         

 

 

        ɼʘʪʯʠʢ   ʪʝʤʧʝʨʘʪʫʨʳ 
ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʡ 

ʪʝʨʤʦʨʝʟʠʩʪʦʨ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ, ʢʦʪʦʨʳʡ 

ʤʝʥʷʝʪ ʩʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

 

ʈʠʩ. 2.10 ï ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ  

 

ʅʘ ʜʚʠʛʘʪʝʣʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʜʘʪʯʠʢʘ. 

ʆʜʠʥ  ʜʘʪʯʠʢ (ɼʊʆʍʃ) ʫʩʪʘʥʦʚʣʝʥ ʚ 

ʧʘʪʨʫʙʢʝ ʪʝʨʤʦʩʪʘʪʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʭʣʘʞʜʘʶʱʝʡ 

ʞʠʜʢʦʩʪʠ ʜʚʠʛʘʪʝʣʷ. ɺʪʦʨʦʡ ʜʘʪʯʠʢ (ɼʊɺ) ʫʩʪʘʥʦʚʣʝʥ ʚʦ ʚʧʫʩʢʥʦʡ ʩʠʩʪʝʤʝ ʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʮʠʣʠʥʜʨʳ 

ʜʚʠʛʘʪʝʣʷ. ʆʙʘ ʜʘʪʯʠʢʘ ʚʢʣʶʯʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʫʶ ʩʭʝʤʫ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʧʦ ʚʝʣʠʯʠʥʝ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʝʧʠ ʜʘʪʯʠʢʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʘʪʯʠʢ ʠʟʤʝʥʷʝʪ ʩʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ) ʢʦʨʨʝʢʪʠʨʫʝʪ ʧʦʜʘʯʫ 

ʪʦʧʣʠʚʘ ʠ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚ ʜʘʪʯʠʢʘʭ ʠʣʠ ʚ ʮʝʧʷʭ ʜʘʪʯʠʢʦʚ 

ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʚʦʜʠʪʝʣʶ ʚʢʣʶʯʝʥʠʝʤ ʢʦʥʪʨʦʣʴʥʦʡ ʣʘʤʧʳ. 

ʀʩʧʨʘʚʥʦʩʪʴ ʜʘʪʯʠʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ ʧʦ ʚʝʣʠʯʠʥʝ ʧʘʜʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʮʝʧʠ ʜʘʪʯʠʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

            ɼʘʪʯʠʢ   ʜʝʪʦʥʘʮʠʠ - ɼɼ 

ɼʘʪʯʠʢ 0261231046 ʠʣʠ Gʊ305 ʩʣʫʞʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʪʦʥʘʮʠʠ ʧʨʠ 

ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ. ɼʝʪʦʥʘʮʠʷ ʵʪʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʩʘʤʦʚʦʩʧʣʘʤʝʥʝʥʠʝ 
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ʨʘʙʦʯʝʡ ʩʤʝʩʠ ʚ ʮʠʣʠʥʜʨʘʭ ʜʚʠʛʘʪʝʣʷ. ʇʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʚ ʪʘʢʦʤ ʨʝʞʠʤʝ 

ʚʦʟʥʠʢʘʶʪ ʩʠʣʴʥʳʝ ʚʠʙʨʘʮʠʦʥʥʳʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ ʜʝʪʘʣʠ 

ʜʚʠʛʘʪʝʣʷ. 

ʈʘʙʦʪʘ ʜʚʠʛʘʪʝʣʷ ʩ ʜʝʪʦʥʘʮʠʝʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʨʫʰʝʥʠʶ ʜʝʪʘʣʝʡ 

ʜʚʠʛʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ: ʧʦʨʰʥʷ, ʧʨʦʢʣʘʜʢʠ ʛʦʣʦʚʢʠ ʙʣʦʢʘ ʠ ʜʨ.). 

ɼʘʪʯʠʢ ʜʝʪʦʥʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʙʣʦʢʘ ʮʠʣʠʥʜʨʦʚ. 

ʋʩʪʨʦʡʩʪʚʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʘʪʯʠʢʘ ʜʝʪʦʥʘʮʠʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

2.11. 

ʆʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʘʪʯʠʢʘ ʷʚʣʷʶʪʩʷ  ʢʚʘʨʮʝʚʳʡ ʧʴʝʟʦʵʣʝʤʝʥʪ 7 

ʠ ʠʥʝʨʮʠʦʥʥʘʷ ʤʘʩʩʘ  6 (ʰʘʡʙʘ). ʇʨʠ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʚʦʟʥʠʢʘʝʪ ʚʠʙʨʘʮʠʷ 

ʝʛʦ ʜʝʪʘʣʝʡ. ʀʥʝʨʮʠʦʥʥʘʷ ʤʘʩʩʘ 6 ʜʘʪʯʠʢʘ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʴʝʟʦʵʣʝʤʝʥʪ 7 ʠ ʚ 

ʥʝʤ ʚʦʟʥʠʢʘʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʬʦʨʤʳ. 

 

 

 

ʈʠʩ. 2.11 - ɼʘʪʯʠʢ ʜʝʪʦʥʘʮʠʠ:            

1 ï ʰʪʝʢʝʨ;    2 ï ʠʟʦʣʷʪʦʨ;          

3ï ʢʦʨʧʫʩ;           4 ï ʛʘʡʢʘ; 

5 ï ʫʧʨʫʛʘʷ ʰʘʡʙʘ;   

6 ïʠʥʝʨʮʠʦʥʥʘʷ ʰʘʡʙʘ;                                                                             

7 ï ʧʴʝʟʦʵʣʝʤʝʥʪ;                                                                                          

8 ï ʢʦʥʪʘʢʪʥʘʷ ʧʣʘʩʪʠʥʘ 

 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʪʦʥʘʮʠʠ ʚ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʚʠʙʨʘʮʠʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʥʘʧʨʷʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʘ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʜʘʪʯʠʢʘ ʧʝʨʝʜʘʶʪʩʷ 

ʚ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ. ʇʦ ʩʠʛʥʘʣʘʤ ʜʘʪʯʠʢʘ ʜʝʪʦʥʘʮʠʠ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʨʨʝʢʪʠʨʫʝʪ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ʟʘʞʠʛʘʥʠʷ ʜʦ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʪʦʥʘʮʠʠ. ʇʨʠ 

ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʜʘʪʯʠʢʘ ʠʣʠ ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʚʦʜʠʪʝʣʶ ʚʢʣʶʯʝʥʠʝʤ ʢʦʥʪʨʦʣʴʥʦʡ ʣʘʤʧʳ. 

             ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ   ʬʦʨʩʫʥʢʠ20 

ʌʦʨʩʫʥʢʠ ʩʣʫʞʘʪ ʜʣʷ ʚʧʨʳʩʢʘ ʜʦʟʠʨʦʚʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʦʧʣʠʚʘ ʚ 

ʮʠʣʠʥʜʨʳ ʜʚʠʛʘʪʝʣʷ. 

ɼʦʟʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʧʣʠʚʘ ʟʘʚʠʩʠʪ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ, ʢʦʪʦʨʳʡ ʧʦʜʘʝʪʩʷ ʥʘ ʦʙʤʦʪʢʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʤ. ʉʦʩʪʦʠʪ ʬʦʨʩʫʥʢʘ (ʨʠʩʫʥʦʢ 2.12) ʠʟ ʢʦʨʧʫʩʘ 7, ʦʙʤʦʪʢʠ 

9, ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ, ʩʝʨʜʝʯʥʠʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ 16, ʠʛʣʳ 4 ʟʘʧʦʨʥʦʛʦ ʢʣʘʧʘʥʘ, 

ʢʦʨʧʫʩʘ ʢʣʘʧʘʥʘ-ʨʘʩʧʳʣʠʪʝʣʷ 17, ʥʘʩʘʜʢʠ ʨʘʩʧʳʣʠʪʝʣʷ 1, ʠ ʬʠʣʴʪʨʘ 12. 

ʊʦʧʣʠʚʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʩʪʫʧʘʝʪ ʚ ʬʠʣʴʪʨ 12 ʠ ʜʘʣʝʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʢʘʥʘʣʦʚ 

ʧʨʦʭʦʜʠʪ ʢ ʟʘʧʦʨʥʦʤʫ ʢʣʘʧʘʥʫ. 

ʊʦʧʣʠʚʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʧʦʩʪʫʧʘʝʪ ʚ ʬʠʣʴʪʨ 12 ʠ ʜʘʣʝʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʢʘʥʘʣʦʚ ʧʨʦʭʦʜʠʪ ʢ ʟʘʧʦʨʥʦʤʫ ʢʣʘʧʘʥʫ. ʧʦʜʞʠʤʘʝʪ ʠʛʣʫ ʢʣʘʧʘʥʘ ʢ ʢʦʥʫʩʥʦʤʫ 

                                                           
20 Denton T. Automotive  electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

/ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 2008. ï ʩ.78-73. 
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ʦʪʚʝʨʩʪʠʶ ʢʦʨʧʫʩʘ ʢʣʘʧʘʥʘ-ʨʘʩʧʳʣʠʪʝʣʷ 17, ʠ ʫʜʝʨʞʠʚʘʝʪ ʢʣʘʧʘʥ ʚ ʟʘʢʨʳʪʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʨʠ ʧʦʜʘʯʝ ʥʘ ʦʙʤʦʪʢʫ ʢʘʪʫʰʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʠʤʧʫʣʴʩʘ ʩʦʟʜʘʝʪʩʷ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʧʨʠʪʷʛʠʚʘʝʪ ʩʝʨʜʝʯʥʠʢ 16, ʘ 

ʚʤʝʩʪʝ ʩ ʥʠʤ ʠʛʣʫ ʟʘʧʦʨʥʦʛʦ ʢʣʘʧʘʥʘ. ʆʪʚʝʨʩʪʠʝ ʚ ʢʦʨʧʫʩʝ ʨʘʩʧʳʣʠʪʝʣʷ 

ʦʪʢʨʳʚʘʝʪʩʷ ʠ ʪʦʧʣʠʚʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʚ ʨʘʩʧʳʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʫʧʘʝʪ ʚ 

ʮʠʣʠʥʜʨ ʜʚʠʛʘʪʝʣʷ. ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ʧʨʫʞʠʥʘ 16 

ʚʦʟʚʨʘʱʘʝʪ ʩʝʨʜʝʯʥʠʢ 16 ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʟʘʧʦʨʥʫʶ 

ʠʛʣʫ ʢʣʘʧʘʥʘ. ʇʨʠ ʵʪʦʤ ʧʦʜʘʯʘ ʪʦʧʣʠʚʘ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʂʣʘʧʘʥ ʬʦʨʩʫʥʢʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʛʝʨʤʝʪʠʯʥʳʤ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʴ ʬʦʨʩʫʥʢʠ 

ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ, ʧʦʜʘʚ ʚ ʥʝʝ ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ ʚ 3 ʢʛ/ʩʤ, ʘ ʥʘʩʘʜʢʫ 

ʨʘʩʧʳʣʠʪʝʣʷ ʬʦʨʩʫʥʢʠ ʦʧʫʩʪʠʪʴ ʚ ʢʝʨʦʩʠʥ. 

ʇʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʦʜʘʯʝ ʥʘʧʨʷʞʝʥʠʷ 12 ɺ ʥʘ ʚʳʚʦʜʳ ʠʩʧʨʘʚʥʦʡ 

ʬʦʨʩʫʥʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʣʳʰʝʥ ʦʪʯʝʪʣʠʚʳʡ çʱʝʣʯʦʢè. ʉʦʧʨʦʪʠʚʣʝʥʠʝ 

ʦʙʤʦʪʢʠ ʬʦʨʩʫʥʢʠ ʜʦʣʞʥʦ ʙʳʪʴ 15,5-16 ʆʤ. 

ʈʝʛʫʣʷʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʢʦʣʝʥʯʘʪʦʛʦ ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ, ʧʨʠ ʩʧʫʩʢʝ, ʧʨʦʛʨʝʚʝ, ʧʨʠ 

ʜʚʠʞʝʥʠʠ çʥʘʢʘʪʦʤè ʠ ʧʨʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʥʘʛʨʫʟʢʝ ʦʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʝʛʫʣʷʪʦʨ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʚʧʫʩʢʥʦʡ ʪʨʫʙʝ ʠ ʩʦʝʜʠʥʝʥ ʪʨʫʙʢʘʤʠ ʩ ʚʧʫʩʢʥʦʡ 

ʪʨʫʙʦʡ ʜʦ ʜʨʦʩʩʝʣʴʥʦʡ ʟʘʩʣʦʥʢʠ ʠ ʧʦʩʣʝ ʥʝʝ. ʈʝʛʫʣʷʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʣʘʧʘʥ, ʢʦʪʦʨʳʡ ʨʝʛʫʣʠʨʫʝʪ ʧʦʜʘʯʫ ʚʦʟʜʫʭʘ ʚʦ ʚʧʫʩʢʥʫʶ ʩʠʩʪʝʤʫ, ʤʠʥʫʷ 

ʜʨʦʩʩʝʣʴʥʫʶ ʟʘʩʣʦʥʢʫ. 

 

ʈʠʩ. 2.12 -  ʋʩʪʨʦʡʩʪʚʦ  

ʬʦʨʩʫʥʢʠ: 

1. ʅʘʩʘʜʢʘ ʪʨʘʩʧʳʣʠʪʝʣʷ; 

2. ʋʧʣʦʪʥʠʪʝʣʴʥʦʝ ʢʦʣʮɹʦ; 

3. ʐʘʡʙʘ; 

4. ʀʛʣʘ ʢʣʘʧʘʥʘ; 

5. ʋʧʣʦʪʥʠʪʝʣʴ; 

6. ʐʘʡʙʘ; 

7. ʂʦʨʧʫʩ; 

8. ʀʟʦʣʷʪʦʨ; 

        9  ʆʙʤʦʪʢʘ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʘ; 

ɺʳʚʦʜ ʦʙʤʦʪʢʠ; 

9. ʈʘʟʲʝʤ; 

10. ʌʠʣʴʪʨ; 

11. ʊʨʫʙʢʘ; 

12. ʂʨʳʰʢʘ; 
13. ʇʨʫʞʠʥʘ; 

14. ʂʦʨʧʫʩ ʢʣʘʧʘʥʘ; 

            15.ʇʨʫʞʠʥʘ;   

             16.ʉʝʨʜʝʯʥʠʢ   

ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ 
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ʈʝʛʫʣʷʪʦʨ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʦʟʜʫʭʘ (ʈɼɺ) ʠʣʠ ʨʝʛʫʣʷʪʦʨ  

ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (ʈʍʍ) 

ʇʦʚʦʨʦʪ ʟʘʩʣʦʥʢʠ 1 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʭʦʙʤʦʪʦʯʥʳʤ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ 

ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ ʦʙʤʦʪʢʘʤʠ (ʷʢʦʨʴ) ʠ ʚʨʘʱʘʶʱʠʤʩʷ ʤʘʛʥʠʪʦʤ 4 (ʰʘʛʦʚʳʡ 

ʜʚʠʛʘʪʝʣʴ). ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣʳ ʜʘʪʯʠʢʦʚ, ʦʧʨʝʜʝʣʷʝʪ  

ʥʝʦʙʭʦʜʠʤʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʩʣʦʥʢʠ 1 ʠ ʚʳʜʘʝʪ ʥʘ ʦʙʤʦʪʢʠ 3 ʨʝʛʫʣʷʪʦʨʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʢʚʘʞʥʦʩʪʠ. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, 

ʧʨʦʭʦʜʷ ʧʦ ʦʙʤʦʪʢʘʤ, ʩʦʟʜʘʝʪ ʩʚʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ 

ʩ ʤʘʛʥʠʪʦʤ 4, ʟʘʩʪʘʚʣʷʝʪ ʧʦʚʝʨʥʫʪʴʩʷ ʝʛʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ (ʰʘʛ),  

ʚʤʝʩʪʝ ʩ ʥʠʤ ʧʦʚʦʨʘʯʠʚʘʝʪʩʷ ʠ ʟʘʩʣʦʥʢʘ 1, ʠʟʤʝʥʷʷ ʧʨʦʭʦʜʥʦʝ ʩʝʯʝʥʠʝ 

ʨʝʛʫʣʷʪʦʨʘ. 

ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʨʝʛʫʣʷʪʦʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 

ʢʦʤʙʠʥʘʮʠʠ ʧʨʠʙʦʨʦʚ ʟʘʛʦʨʘʝʪʩʷ ʢʦʥʪʨʦʣʴʥʘʷ ʣʘʤʧʦʯʢʘ ʠ ʥʘʨʫʰʘʝʪʩʷ ʨʘʙʦʪʘ 

ʜʚʠʛʘʪʝʣʷ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ. 

 

  ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ: 

 

1. ʂʨʘʪʢʦ ʠʟʣʦʞʠʪʝ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ  ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʙʦʨʪʦʚʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.        

2. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʠʭ ʦʧʝʨʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʡ 
ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʚʧʨʳʩʢʦʤ ʪʦʧʣʠʚʘ?  

  3. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʣʝʢʪʨʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʛʘʪʝʣʝʤ(ʕʉʋɼ) . 

     4. ʉʠʩʪʝʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʧʨʳʩʢʘ ʪʦʧʣʠʚʘ ʚ ʮʠʣʠʥʜʨʳ ʜʠʟʝʣʴʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ  

     5. ʇʝʨʝʯʠʩʣʠʪʝ ʜʘʪʯʠʢʠ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ 

ʕʉʋɼ. 

 

ʀʩʧʦʣʟʦʚʘʥʥʘ ̫ʣʠʪʝʨʘʪʫʨʘ 
 

1.Goering C.E., Stone M.L., Smith D.W. and Turnquist P.K.  Off- road  vehicle 

engineering principle. USA, ɸSABE,2006 ï 474 ʨ. 

2. Srivastava A. K., Goering C. E., Rohrbach R.P., Buckmaster D. R. Engineering  

principles of agricultural machines.  ASABE,  2006 -559 ʨ. 

3. Denton T. Automotive electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. 

ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ /ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 

2008. ï 576 ʩ. 

4.  Bosch.Automotive Handbook. 5th Edition / ɸʚʪʦʤʦʙʠʣʴʥʳʡ  ʩʧʨʘʚʦʯʥʠʢ. 
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2004.ï 992 ʩ. 
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ʩʠʩʪʝʤʳ ʘʚʪʦʤʦʙʠʣʝʡ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʂʫʨʛʘʥ: ʀʟʜïʚʦ ʂʫʨʛʘʥʩʢʦʛʦ 

ʛʦʩ. ʫʥïʪʘ, 2007.ï 207 ʩ. 
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3- ʪʝʤʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʨʘʥʩʤʠʩʩʠʠ ʊʉ. ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʨʦʙʢʠ 

ʧʝʨʝʤʝʥʳ ʧʝʨʝʜʘʯ, ʫʧʨʘʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ 

     ʇʣʘʥ:  
3.1. ɿʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʘʥʩʤʠʩʩʠʠ ʊʉ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʂʇʇ,  ʩʭʝʤʳ 

ʠ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ.  

3.2. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʙʣʦʢʠʨʦʚʢʠ ʜʠʬʬʝʨʝʥʮʠʘʣʘ. 

    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:  ʪʨʘʥʩʤʠʩʩʠʠ, ʢʦʨʦʙʢʘ ʧʝʨʝʤʝʥʳ ʧʝʨʝʜʘʯ, ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ, ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʨʘʙʦʯʘ ̫ ʞʠʜʢʦʩʪʴ, ʜʠʬʬʝʨʝʥʮʠʘʣ, 

ʙʣʦʢʠʨʦʚʢʘ, ʩʭʝʤʘ, ʧʣʘʥʝʪʘʨʥʘʷ ʧʝʨʝʜʘʯʘ. 

 

3.1 ɿʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʨʘʥʩʤʠʩʩʠʠ ʊʉ. ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʦʙʢʘ 

ʧʝʨʝʜʘʯ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ (ʩʦʢʨʘʱʝʥʥʦʝ ʥʘʟʚʘʥʠʝ ɸʂʇʇ, 

ʦʙʠʭʦʜʥʦʝ ʥʘʟʚʘʥʠʝ ï ʢʦʨʦʙʢʘ-ʘʚʪʦʤʘʪ) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ ʠʟʤʝʥʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʪʨʘʥʩʤʠʩʩʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʊʨʘʜʠʮʠʦʥʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʟʳʚʘʶʪ 

ʛʠʜʨʦʤʝʭʘʥʠʯʝʩʢʫʶ ʢʦʨʦʙʢʫ ʧʝʨʝʜʘʯ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ:  

ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨ;  

ʤʝʭʘʥʠʯʝʩʢʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ;  

ʥʘʩʦʩ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ;  

ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ;  

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ.  

ʅʘ ʢʦʨʦʙʢʘʭ-ʘʚʪʦʤʘʪʘʭ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʥʘ ʧʝʨʝʜʥʝʧʨʠʚʦʜʥʳʝ 

ʣʝʛʢʦʚʳʝ ʘʚʪʦʤʦʙʠʣʠ, ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʚʢʣʶʯʝʥʳ ʛʣʘʚʥʘʷ ʧʝʨʝʜʘʯʘ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣ.  

ɻʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʠʟʤʝʥʝʥʠʷ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ. ʂʦʥʩʪʨʫʢʮʠʷ 

ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʢʣʶʯʘʝʪ: ʥʘʩʦʩʥʦʝ ʢʦʣʝʩʦ; ʪʫʨʙʠʥʥʦʝ ʢʦʣʝʩʦ; 

ʨʝʘʢʪʦʨʥʦʝ ʢʦʣʝʩʦ; ʙʣʦʢʠʨʦʚʦʯʥʘʷ ʤʫʬʪʘ; ʤʫʬʪʘ ʩʚʦʙʦʜʥʦʛʦ ʭʦʜʘ; ʢʦʨʧʫʩ 

ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. 

 

                                    

 

 

ʈʠʩ 3.1- ʦʙʱʠʡ ʚʠʜ ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

 

 

 

 

ʅʘʩʦʩʥʦʝ ʢʦʣʝʩʦ ʩʦʝʜʠʥʝʥʦ ʩ ʢʦʣʝʥʯʘʪʳʤ ʚʘʣʦʤ ʜʚʠʛʘʪʝʣʷ. ʊʫʨʙʠʥʥʦʝ 

ʢʦʣʝʩʦ ʩʚʷʟʘʥʦ ʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʨʦʙʢʦʡ ʧʝʨʝʜʘʯ. ʄʝʞʜʫ ʥʘʩʦʩʥʳʤ ʠ 

ʪʫʨʙʠʥʥʳʤ ʢʦʣʝʩʘʤʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʝ ʨʝʘʢʪʦʨʥʦʝ ʢʦʣʝʩʦ. ɺʩʝ 
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ʢʦʣʝʩʘ ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʩʥʘʱʝʥʳ ʣʦʧʘʩʪʷʤʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʳ, 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʘʥʘʣʳ ʜʣʷ ʧʨʦʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ.  

ɹʣʦʢʠʨʦʚʦʯʥʘʷ ʤʫʬʪʘ ʩʣʫʞʠʪ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʘʚʪʦʤʦʙʠʣʷ. ʄʫʬʪʘ ʩʚʦʙʦʜʥʦʛʦ ʭʦʜʘ 

(ʦʙʛʦʥʥʘʷ ʤʫʬʪʘ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʨʘʱʝʥʠʝ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʨʝʘʢʪʦʨʥʦʛʦ 

ʢʦʣʝʩʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ.  

ɺʩʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʢʦʨʧʫʩʝ, ʢʦʪʦʨʳʡ ʟʘʧʦʣʥʝʥ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʴʶ.  

ʈʘʙʦʪʘ ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʫ. ʆʪ 

ʥʘʩʦʩʥʦʛʦ ʢʦʣʝʩʘ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʪʫʨʙʠʥʥʦʝ ʢʦʣʝʩʦ, ʜʘʣʝʝ ʥʘ 

ʨʝʘʢʪʦʨʥʦʝ ʢʦʣʝʩʦ. ɿʘ ʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʣʦʧʘʩʪʝʡ ʨʝʘʢʪʦʨʘ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ 

ʫʩʠʣʠʚʘʝʪʩʷ. ʇʦʪʦʢ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʥʘʩʦʩʥʦʝ ʢʦʣʝʩʦ ʠ ʟʘʩʪʘʚʣʷʝʪ ʝʛʦ 

ʚʨʘʱʘʪʴʩʷ ʙʳʩʪʨʝʝ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨ ʨʘʟʚʠʚʘʝʪ 

ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʢʦʣʝʥʯʘʪʦʛʦ 

ʚʘʣʘ ʜʚʠʛʘʪʝʣʷ, ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʠ ʥʘʩʦʩʥʦʛʦ ʠ ʪʫʨʙʠʥʥʦʛʦ ʢʦʣʝʩ 

ʚʳʨʘʚʥʠʚʘʶʪʩʷ, ʘ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ ʤʝʥʷʝʪ ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʇʨʠ ʵʪʦʤ 

ʩʨʘʙʘʪʳʚʘʝʪ ʤʫʬʪʘ ʩʚʦʙʦʜʥʦʛʦ ʭʦʜʘ ʠ ʨʝʘʢʪʦʨʥʦʝ ʢʦʣʝʩʦ ʥʘʯʠʥʘʝʪ ʚʨʘʱʘʪʴʩʷ.  

ɻʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʛʠʜʨʦʤʫʬʪʳ (ʧʝʨʝʜʘʝʪ ʪʦʣʴʢʦ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ).  

ɹʣʦʢʠʨʦʚʢʘ ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʜʘʣʴʥʝʡʰʠʤ ʨʦʩʪʦʤ 

ʩʢʦʨʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʟʘʤʳʢʘʝʪʩʷ ʙʣʦʢʠʨʫʶʱʘʷ ʤʫʬʪʘ, ʠ ʧʝʨʝʜʘʯʘ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʧʨʦʠʩʭʦʜʠʪ ʥʘʧʨʷʤʫʶ.  

ʄʝʭʘʥʠʯʝʩʢʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʚ ʩʦʩʪʘʚʝ ɸʂʇʇ ʩʣʫʞʠʪ ʜʣʷ 

ʩʪʫʧʝʥʯʘʪʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ 

ʘʚʪʦʤʦʙʠʣʷ ʟʘʜʥʠʤ ʭʦʜʦʤ. ʅʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʨʦʙʢʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʣʘʥʝʪʘʨʥʳʝ ʨʝʜʫʢʪʦʨʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʦʤʧʘʢʪʥʦʩʪʴʶ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʦʦʩʥʦʡ ʨʘʙʦʪʳ. ʄʝʭʘʥʠʯʝʩʢʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʩʦʩʪʦʠʪ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ (ʦʙʳʯʥʦ ʜʚʫʭ) ʧʣʘʥʝʪʘʨʥʳʭ ʨʝʜʫʢʪʦʨʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ. ʆʙʲʝʜʠʥʝʥʠʝ ʧʣʘʥʝʪʘʨʥʳʭ 

ʨʝʜʫʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʩʪʫʧʝʥʝʡ ʨʘʙʦʪʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʢʦʨʦʙʢʠ ʚʳʧʦʣʥʷʶʪʩʷ ʰʝʩʪʠʩʪʫʧʝʥʯʘʪʳʤʠ, 

ʩʝʤʠʩʪʫʧʝʥʯʘʪʳʤʠ (Mercedes) ʠ ʜʘʞʝ ʚʦʩʴʤʠʩʪʫʧʝʥʯʘʪʳʤʠ (Lexys).  

ʇʣʘʥʝʪʘʨʥʳʡ ʨʝʜʫʢʪʦʨ ʚ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ ʧʣʘʥʝʪʘʨʥʳʡ 

ʨʷʜ. ʇʣʘʥʝʪʘʨʥʳʡ ʨʷʜ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ: ʩʦʣʥʝʯʥʘʷ ʰʝʩʪʝʨʥʷ; 

ʩʘʪʝʣʣʠʪʳ; ʢʦʨʦʥʥʘʷ ʰʝʩʪʝʨʥʷ; ʚʦʜʠʣʦ.  
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ʈʠʩ 3.2-ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ 

 

ʇʝʨʝʜʘʯʘ ʚʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ ʙʣʦʢʠʨʦʚʢʠ ʦʜʥʦʛʦ ʠʣʠ 

ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ ʧʣʘʥʝʪʘʨʥʦʛʦ ʨʷʜʘ (ʩʦʣʥʝʯʥʦʡ ʰʝʩʪʝʨʥʠ, ʢʦʨʦʥʥʦʡ ʰʝʩʪʝʨʥʠ, 

ʚʦʜʠʣʘ). ɹʣʦʢʠʨʦʚʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʨʠʢʮʠʦʥʥʳʝ ʤʫʬʪʳ ʠ 

ʪʦʨʤʦʟʘ. ʄʫʬʪʘ ʙʣʦʢʠʨʫʝʪ ʵʣʝʤʝʥʪʳ ʧʣʘʥʝʪʘʨʥʦʛʦ ʨʷʜʘ ʤʝʞʜʫ ʩʦʙʦʡ ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ. ʊʦʨʤʦʟ ʫʜʝʨʞʠʚʘʝʪ 

ʢʦʥʢʨʝʪʥʳʝ ʵʣʝʤʝʥʪʳ ʟʘ ʩʯʝʪ ʩʦʝʜʠʥʝʥʠʷ ʩ ʢʦʨʧʫʩʦʤ ʢʦʨʦʙʢʠ. ʄʫʬʪʳ ʠ 

ʪʦʨʤʦʟʘ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ, ʢʦʪʦʨʳʝ 

ʫʧʨʘʚʣʷʶʪʩʷ ʠʟ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ. ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʦʙʢʠ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʦʙʛʦʥʥʘʷ ʤʫʬʪʘ, ʢʦʪʦʨʘʷ ʫʜʝʨʞʠʚʘʝʪ ʚʦʜʠʣʦ ʦʪ ʚʨʘʱʝʥʠʷ ʚ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤʘʤʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʢʦʨʦʙʢʝ ʷʚʣʷʶʪʩʷ ʬʨʠʢʮʠʦʥʥʳʝ ʤʫʬʪʳ ʠ ʪʦʨʤʦʟʘ. ʈʘʙʦʪʘ ɸʂʇʇ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʚʳʧʦʣʥʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚʢʣʶʯʝʥʠʷ ʠ ʚʳʢʣ ʶʯʝʥʠʷ ʤʫʬʪ ʠ 

ʪʦʨʤʦʟʦʚ.  

ʎʠʨʢʫʣʷʮʠʶ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʦʨʦʙʢʝ ʧʝʨʝʜʘʯ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʰʝʩʪʝʨʝʥʥʳʡ ʥʘʩʦʩ. ʅʘʩʦʩ ʧʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʦʪ ʩʪʫʧʠʮʳ 

ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ.  

ʆʭʣʘʞʜʝʥʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ɸʂʇʇ ʧʨʦʠʟʚʦʜʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʩʠʩʪʝʤʘ. ʈʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ ʤʦʞʝʪ ʦʭʣʘʞʜʘʪʴʩʷ ʚ ʦʭʣʘʜʠʪʝʣʝ 

(ʪʝʧʣʦʦʙʤʝʥʥʠʢʝ), ʚʢʣʶʯʝʥʥʦʤ ʚ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʈʷʜ 

ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʨʦʙʦʢ ʠʤʝʝʪ ʦʪʜʝʣʴʥʳʡ ʨʘʜʠʘʪʦʨ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ.  
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ʅʘ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʢʦʨʦʙʢʘʭ ʧʝʨʝʜʘʯ ʧʨʠʤʝʥʷʝʪʩʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ21, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ:  

ʚʭʦʜʥʳʝ ʜʘʪʯʠʢʠ;  

ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʦʙʢʦʡ ʧʝʨʝʜʘʯ; 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ;  

ʨʳʯʘʛ ʩʝʣʝʢʪʦʨʘ.  

ɺ ʩʠʩʪʝʤʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʪʯʠʢʠ:  

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʥʘ ʚʭʦʜʝ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ;  

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ;  

ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ;  

ʧʦʣʦʞʝʥʠʷ ʨʳʯʘʛʘ ʩʝʣʝʢʪʦʨʘ;  

ʧʦʣʦʞʝʥʠʷ ʧʝʜʘʣʠ ʛʘʟʘ.  

ʕɹʋ ʂʇʇ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʠʛʥʘʣʳ ʜʘʪʯʠʢʦʚ ʠ ʬʦʨʤʠʨʫʝʪ ʫʧʨʘʚʣʷʶʱʠʝ 

ʩʠʛʥʘʣʳ ʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ.ʕɹʋ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʨʝʘʣʠʟʫʝʪ ʪ.ʥ. 

ʧʨʦʛʨʘʤʤʫ çʥʝʧʨʝʨʳʚʥʦʡ ʣʦʛʠʢʠè (Fuzzy logic), ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʛʠʙʢʠʡ 

ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʧʝʨʝʭʦʜʘ ʥʘ ʚʳʩʰʫʶ ʠʣʠ ʥʠʟʰʫʶ ʧʝʨʝʜʘʯʫ. ɹʣʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʨʦʙʢʦʡ ʧʝʨʝʜʘʯ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʛʘʪʝʣʝʤ, ʚʭʦʜʷʱʠʤ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ.  

ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʣʘʧʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʧʝʨʝʜʘʯ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʣʘʧʘʥʦʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʠ ʟʦʣʦʪʥʠʢʦʚ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʝʡ 

ʚʳʙʦʨʘ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ. ʈʘʙʦʪʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʣʘʧʘʥʦʚ ʫʧʨʘʚʣʷʝʪ 

ʕɹʋ ʂʇʇ. ɿʦʣʦʪʥʠʢʠ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʳʯʘʛʘ ʩʝʣʝʢʪʦʨʘ.  

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ɸʂʇʇ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʳʯʘʛʦʤ 

ʩʝʣʝʢʪʦʨʘ. ɺʳʙʦʨ ʥʫʞʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʢʦʨʦʙʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʨʳʯʘʛʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ:  

ʈ ï ʨʝʞʠʤ ʧʘʨʢʦʚʢʠ;  

R ï ʨʝʞʠʤ ʟʘʜʥʝʛʦ ʭʦʜʘ;  

N ï ʥʝʡʪʨʘʣʴʥʳʡ ʨʝʞʠʤ;  

D ï ʜʚʠʞʝʥʠʝ ʚʧʝʨʝʜ ʚ ʨʝʞʠʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ;  

S ï ʩʧʦʨʪʠʚʥʳʡ ʨʝʞʠʤ.  

ʅʘ ʦʪʜʝʣʴʥʳʭ ʢʦʨʦʙʢʘʭ ʨʝʘʣʠʟʫʝʪʩʷ ʪ.ʥ. ʨʝʞʠʤ çʂʠʢ-ɼʘʫʥè (Kick-Down), 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʨʝʟʢʦʝ ʫʩʢʦʨʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʧʫʪʝʤ ʙʳʩʪʨʦʛʦ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ.  

ʄʝʭʘʥʠʯʝʩʢʠʝ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʩ ʵʣʝʢʪʨʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 
 ʊʘʢʠʝ ʪʨʘʥʩʤʠʩʩʠʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʭ22. ʇʦ-

ʩʢʦʣʴʢʫ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʧʦʨʪʠʚʥʳʭ ʤʘʰʠʥ ʩʝʨʚʦʧʨʠʚʦʜ ʥʘ ʦʙʳʯʥʳʭ ʘʚʪʦʤʦʙʠ-

ʣʷʭ ʥʘʩʪʨʦʝʥ ʥʝ ʥʘ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʘ ʥʘ ʧʣʘʚʥʦʝ ʚʢʣʶʯʝʥʠʝ, ʠ, ʨʘʟʫʤʝʝʪ-

                                                           
21 Denton T. Automotive  electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. ɸʚʪʦʤʦʙʠʣʴʥʘ ̫ʵʣʝʢʪʨʦʥʠʢʘ 

/ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 2008. ï ʩ.463-464. 
22 Denton T. Automotive  electronics. Published by Elsevler Ltd, 2006 /  ɼʝʥʪʦʥ ʊ. ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʵʣʝʢʪʨʦʥʠʢʘ 

/ʧʝʨ. ʩ ʘʥʛʣ. ɺ.ʄ.ɸʣʝʢʩʘʥʜʨʦʚʘ. ï ʅʊ ʇʨʝʩʩ, 2008. ï ʩ.464-465. 
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ʩʷ,ʠʩʢʣʶʯʘʝʪ ʦʰʠʙʢʠ ʚʦʜʠʪʝʣʷ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʨʦʢ ʩʣʫʞʙʳ ʩʮʝʧʣʝʥʠʷ. ɺ 

ʵʪʦʤ ʩʦʩʪʦʠʪ ʛʣʘʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʪʨʘʥʩʤʠʩʩʠʠ, ʥʦ ʵʪʦ 

ʞʝ ʜʝʣʘʝʪ ʝʝ ʤʘʣʦʧʨʠʛʦʜʥʦʡ ʜʣʷ ʩʧʦʨʪʠʚʥʦʡ ʝʟʜʳ.ʂʘʢ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʦʧʨʠ-

ʚʦʜʦʚ ʚʚʦʜʠʪʴ ʚ ʟʘʮʝʧʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʳ ʰʝʩʪʝʨʝʥ ʧʦʩʣʝ ʨʘʙʦʪ ʧʦ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ ʩʮʝʧʣʝʥʠʷ - ʧʨʦʙʣʝʤʦʡ ʫʞʝ ʥʝ ʷʚʣʷʣʦʩʴ. ʈʳʯʘʛ ʧʝʨʝʢʣʶʯʝʥʠʷ 

ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʨʠʚʳʯʥʳʤ ʥʘ ʚʠʜ, ʥʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʚʨʘʱʘʝʪ-

ʩʷ ʚ ʜʞʦʡʩʪʠʢ, ʧʝʨʝʤʝʱʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʣʫʞʠʪ ʣʠʰʴ ʩʠʛʥʘʣʦʤ ʤʘʰʠʥʝ ʦ 

ʥʘʤʝʨʝʥʠʷʭ ʚʦʜʠʪʝʣʷ.ʆʢʦʥʯʘʪʝʣʴʥʦ ʩʪʘʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʪʨʘʥʩʤʠʩʩʠʠ ʩ 

ʦʙʳʯʥʳʤʠ ʢʦʨʦʙʢʘʤʠ ʣʠʰʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʟʘʚʝʣʠʩʴ ʵʣʝʢʪʨʦʥʥʳʤ "ʤʦʟ-

ʛʦʤ", ʢʦʪʦʨʦʤʫ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʜʘʥʥʳʝ ʦ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ, ʩʢʦʨʦʩʪʠ 

ʘʚʪʦʤʦʙʠʣʷ, ʥʘʛʨʫʟʢʝ ʠ ʜʨʫʛʘʷ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʷʪʴ, ʢʦʛʜʘ ʩʣʝʜʫʝʪ ʧʝʨʝʢʣʶʯʘʪʴ ʧʝʨʝʜʘʯʠ ʚʦʦʙʱʝ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʚʦʜʠʪʝʣʷ. ʏʪʦʙʳ ʧʦʪʨʝʙʠʪʝʣʶ ʙʳʣʦ ʣʝʛʯʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʩʨʝʜʠ ʪʠʧʦʚ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʤʠʩʩʠʡ, ʜʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ "ʘʚʪʦʤʘʪʦʚ" ʧʨʠʜʫʤʘʣʠ ʥʦʚʳʡ 

ʪʝʨʤʠʥ - ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ (ʨʠʩʫʥʦʢ 3.3).    

 

 
 

ʈʠʩʫʥʦʢ 3.3- ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ "ʉʝʥʩʦɼʨʘʡʚ"  

 (SensoDrive) ʬʠʨʤʳ ʉʠʪʨʦʝʥ: I - ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʂʇ; 2 - ʫʩʪʨʦʡʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʮʝʧʣʝʥʠʝʤ: 3 - ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ; 4 - ʜʘʪʯʠʢ 

ʦʙʦʨʦʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʚʘʣʘ ʂʇ 

 

       ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʨʦʙʢʠ ʩʦʭʨʘʥʠʣʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʦʙʳʯʥʦʡ "ʤʝʭʘʥʠ-

ʢʠ" ʚ ʧʣʘʥʝ ʚʣʠʷʥʠʷ ʥʘ ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʪʨʘʪʠʣʠ ʛʣʘʚʥʦʝ ʝʝ ʜʦ-

ʩʪʦʠʥʩʪʚʦ - ʧʨʦʩʪʦʪʫ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʩ ʥʝʡ - ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ, ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. 

 ɸʥʘʣʦʛʠʯʥʳʝ ɸʂʇ ʧʨʦʠʟʚʦʜʷʪ ʤʥʦʛʠʝ ʚʝʜʫʱʠʝ ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʠ: 

Audi, BMW, Ford ʠ ʜʨʫʛʠʝ. ʊʘʢ ʥʘ "ɸʫʜʠ-ʊʊ 3,2 ʂʚʘʪʪʨʦ" ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ DSG  (Directschaltgetriebe - ʢʦʨʦʙʢʘ ʧʨʷʤʦʛʦ ʚʢʣʶʯʝʥʠʷ), 

ʢʦʪʦʨʘʷ  

 ʦʙ̡ʝʜʠʥʷʝʪ ʜʦʩʪʦʠʥʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʰʝʩʪʠʩʪʫʧʝʥʯʘʪʦʡ ʂʇ. 

 


