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ʈɽʌɽʈɸʊ 

ʆʪʯʝʪ 118 ʩ., 158 ʨʠʩ., 4 ʪʘʙʣ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʀʈʊʋɸʃʔʅʓʁ ʉɸʄʆʃɽʊ, ɺʀʈʊʋɸʃʔʅɸʗ 

ʄʆɼɽʃʔ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ, ʎʀʌʈʆɺʆʁ ɼɺʆʁʅʀʂ, 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ, ɺʓʏʀʉʃʀʊɽʃʔʅɸʗ 

ɻʀɼʈʆɼʀʅɸʄʀʂɸ, ɸʕʈʆɼʀʅɸʄʀʂɸ, ʂʀʅɽʄɸʊʀʂɸ, ɸʃɻʆʈʀʊʄ, 

ʃɽʊɸʊɽʃʔʅʓʁ ɸʇʇɸʈɸʊ, ɸɺʊʆʄɸʊʀʂɸ, ʆʈɻɸʅʓ ʋʇʈɸɺʃɽʅʀʗ, 

ɻʀɼʈʆʉʀʉʊɽʄɸ, ʋʇʈʋɻʆ-ʄɸʉʉʆɺɸʗ ʄʆɼɽʃʔ. 

ʇʨʝʜʤʝʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʦʚʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʚʳʩʦʢʦʪʦʯʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʤʘʥʝʚʨʝʥʥʦʛʦ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʝʛʦ ʩʠʩʪʝʤ ʠ ʘʛʨʝʛʘʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ï ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʝʚʦʛʦ ʤʘʥʝʚʨʝʥʥʦʛʦ 

ʩʘʤʦʣʝʪʘ. 

ʎʝʣʴʶ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ [1, 2]: 

- ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ 

ʚʦʝʥʥʦʡ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

- ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ ʤʘʥʝʚʨʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ ʥʘ ʦʩʥʦʚʝ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɼʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʨʝʭʤʝʨʥʳʭ 

ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʚʠʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʝʚʦʛʦ ʤʘʥʝʚʨʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ ʥʘ ʟʘʜʘʥʥʳʭ ʨʝʞʠʤʘʭ 

ʧʦʣʝʪʘ ʩ ʫʯʝʪʦʤ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɽʜʠʥʘʷ ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʝʚʦʛʦ ʤʘʥʝʚʨʝʥʥʦʛʦ 

ʩʘʤʦʣʝʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙ ̫[3]-[23]: 

- ʥʘʙʦʨ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ ʤʘʥʝʚʨʝʥʥʦʛʦ 

ʩʘʤʦʣʝʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʠʩʢʨʝʪʥʳʭ ʤʦʜʝʣʝʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʛʝʦʤʝʪʨʠʶ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʩʣʦʚʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʯʘʣʴʥʳʝ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʨʝʞʠʤʘʤ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʘʥʝʚʨʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʠʩʢʨʝʪʥʳʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʛʝʦʤʝʪʨʠʶ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʫʩʣʦʚʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʯʘʣʴʥʳʝ ʠ 

ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʞʠʤʘʤ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʤʦʜʫʣʴ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʜʝʣʝʡ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ ʤʘʥʝʚʨʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ, ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʶʱʠʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʟʘʜʘʥʠʷ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʟʘʜʘʥʥʳʭ ʨʝʞʠʤʦʚ ʧʦʣʝʪʘ; 

- ʥʘʙʦʨ ʩʮʝʥʘʨʠʝʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʜʝʣʝʡ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ 

ʤʘʥʝʚʨʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ ʜʣʷ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʝʜʠʥʦʡ 

ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʝʚʦʛʦ ʤʘʥʝʚʨʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ. 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʪʦʣʴʢʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟ ʝʜʠʥʦʛʦ ʨʝʝʩʪʨʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʕɺʄ ʠ ʙʘʟ ʜʘʥʥʳʭ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʫʧʨʫʛʦ-ʤʘʩʩʦʚʳʭ 

ʤʦʜʝʣʝʡ ʧʨʠʤʝʥʷʣʩ ̫ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ çʃʦʛʦʩ-ʇʨʝʧʦʩʪè [24]. 

ʆʜʥʦʤʝʨʥʳʝ ʤʦʜʝʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʘʭ SimInTech [25, 

26] ʠ Flow-Designer. ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʧʨʝʧʨʦʮʝʩʩʦʨʝ 

Euler [27] ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʯʝʪʘ ʚ ʩʨʝʜʝ çʃʦʛʦʩ-ʂʠʥʝʤʘʪʠʢʘè. ʈʘʩʯʝʪʥʳʝ 

ʮʠʢʣʳ ʧʦʩʪʨʦʝʥʳ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʌɻʋʇ ʈʌʗʎ-ɺʅʀʀʕʌ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʤʦʜʫʣʝ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʵʣʝʤʝʥʪʦʚ 

ʩʠʩʪʝʤ ʤʘʥʝʚʨʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʨʝʰʘʪʝʣʝʡ ʃʦʛʦʩ-ɸʵʨʦʛʠʜʨʦ, ʃʦʛʦʩ-ʇʨʦʯʥʦʩʪʴ, ʃʦʛʦʩ-ʂʠʥʝʤʘʪʠʢʘ, ʃʦʛʦʩ-

ʄʀʇ, SimInTech ʠ Euler. ɺʳʧʦʣʥʝʥʘ ʥʘʩʪʨʦʡʢʘ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʨʘʙʦʪʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʮʝʥʘʨʠʝʚ, ʚʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ 

ʠ ʠʭ ʘʥʘʣʠʟ, ʯʪʦ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʩʚʷʟʳʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʤʦʜʫʣʴ ɺʄʌ ʠʤʝʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ2021662027 ʦʪ 21.07.2021ʛ. (ʩʤ. 

ʇʨʠʣʦʞʝʥʠʝ 1).   

ʈʘʟʨʘʙʦʪʘʥ ʩʪʘʥʜʘʨʪ ʦʨʛʘʥʠʟʘʮʠʠ (ɸʆ çʂʦʤʧʘʥʠʷ çʉʫʭʦʡè ʆʂɹ ʉʫʭʦʛʦ) 

ʉʊʆ 04.230-2021 çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ɽɼʀʅɸʗ ʄʆɼɽʃʔ 

ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ ɹʆɽɺʆɻʆ ʄɸʅɽɺʈɽʅʅʆɻʆ ʉɸʄʆʃɽʊɸ. 

ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ. ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ. ʇʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʠʤʝʥʝʥʠʷè (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 2).  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʝʨʠʦʜ ʩ 2019 ʧʦ 2021 ʛʛ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʊɿ [1, 2] 

çʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʝʚʦʛʦ 

ʤʘʥʝʚʨʝʥʥʦʛʦ ʩʘʤʦʣʝʪʘè ʠ ʬʠʥʘʥʩʠʨʦʚʘʣʘʩʴ ʟʘ ʩʯʝʪ ʩʫʙʩʠʜʠʠ ʚ ʨʘʤʢʘʭ 

ʇʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ707. ʋʩʧʝʰʥʦʩʪʴ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ɸʢʪʦʤ ʚʥʝʜʨʝʥʠʷ ʚ ɸʆ çʂʦʤʧʘʥʠʷ çʉʫʭʦʡè (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ 

3). 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ɸʆ çʂʦʤʧʘʥʠʷ çʉʫʭʦʡè ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʡ ʥʦʚʳʭ ʠ 

ʤʦʜʝʨʥʠʟʠʨʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʨʦʝʢʪ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʃɸ ñCheck-Mateò ʙʳʣ ʚʳʧʦʣʥʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ɺʄʌ. 

ɺ ʪʝʯʝʥʠʠ 2021ʛ. ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ɺʄʌ ʙʳʣʠ 

ʦʧʫʙʣʠʢʦʚʘʥʳ [28, 29] ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʦʢʣʘʜʘʭ ʢʦʥʬʝʨʝʥʮʠʡ [30] ï [34], ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ [31, 34]. 
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ʆʇʈɽɼɽʃɽʅʀʗ, ʆɹʆɿʅɸʏɽʅʀʗ ʀ ʉʆʂʈɸʑɽʅʀʗ 

 

ɺ ʥʘʩʪʦʷʱʝʤ ʦʪʯʝʪʝ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ 

ʩʦʢʨʘʱʝʥʠʷ: 
ɸɼʍ ï ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɸʉʇ ï ʘʚʠʘʮʠʦʥʥʦʝ ʩʨʝʜʩʪʚʦ ʧʦʨʘʞʝʥʠʷ 

ɸʊ ɺʅ ï ʘʚʠʘʮʠʦʥʥʘʷ ʪʝʭʥʠʢʘ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ɺʀ ï ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ɺʄʌ ï ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ɺʇʇ ï ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʘʷ ʧʦʣʦʩʘ 

ɻʀ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ɻʉʀ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʦʚʤʝʩʪʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ɻʋ ï ʛʨʘʥʠʯʥʦʝ ʫʩʣʦʚʠʝ 

ɽɹɼ ï ʝʜʠʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

ʂɹ ï ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ 

ʂʄ ï ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ 

ʃɸ ï ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ 

ʃʦʛʦʩ ɸʵʨʦ-

ɻʠʜʨʦ 

ï ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʘʵʨʦʜʠʥʘʤʠʢʠ ʚ ʇʇ ʃʦʛʦʩ 

ʃʦʛʦʩ 

ʂʠʥʝʤʘʪʠʢʘ 

ï ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʢʠʥʝʤʘʪʠʢʠ ʚ ʇʇ ʃʦʛʦʩ 

ʃʦʛʦʩ ʄʀʇ ï ʤʦʜʫʣʴ ʩʚʷʟʳʚʘʥʠʷ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʠʢ ʚ ʇʇ ʃʦʛʦʩ 

ʃʦʛʦʩ 

ʇʨʦʯʥʦʩʪʴ 

ï ʤʦʜʫʣʴ ʨʘʩʯʝʪʘ ʧʨʦʯʥʦʩʪʠ ʚ ʇʇ ʃʦʛʦʩ 

ʄʄ ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʅɼʉ ï ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʅʀʈ ï ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ 

ʅʊɼ ï ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

ʅʊʆ ï ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ 

ʆʂɹ ï ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ 

ʆʂʈ ï ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʨʘʙʦʪʘ 

ʆʆʐ ï ʦʩʥʦʚʥʘʷ ʦʧʦʨʘ ʰʘʩʩʠ 

ʆʊʊ ɺɺʉ ï ʦʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ɺʦʝʥʥʦ-ʚʦʟʜʫʰʥʳʭ ʩʠʣ 

ʇɻʆ ï ʧʝʨʝʜʥʝʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʦʧʝʨʝʥʠʝ 

ʇʀ ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ 

ʇʂ ï ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ 

ʇʂʄ ï ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʇʆʐ ï ʧʝʨʝʜʥʷʷ ʦʧʦʨʘ ʰʘʩʩʠ 

ʇʇ ï ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ 

ʇʇ çʃʦʛʦʩè ï ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʢʠ 

ʌɻʋʇ "ʈʌʗʎ-ɺʅʀʀʕʌ" 

ʇʬʣʦʧ/ʩ ï ʢʚʘʜʨʠʣʣʠʦʥ (1015) ʦʧʝʨʘʮʠʡ ʩ ʚʝʱʝʩʪʚʝʥʥʳʤ ʯʠʩʣʦʤ ʚ ʩʝʢʫʥʜʫ 

ʈɼʊʊ ï ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ 

ʈʀɸʊ ï ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʳʪʘʥʠʷʤ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ 

ʉʂɺ ï ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʟʜʫʭʘ 

ʉʇʊ ï ʩʠʩʪʝʤʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

ʉʋɹɼ ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ 

ʩʫʧʝʨ-ʕɺʄ ï ʩʫʧʝʨʢʦʤʧʴʶʪʝʨ, ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʘʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʕɺʄ 

ʉʏ ï ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ 
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ʊɿ ï ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ 

ʊʬʣʦʧ/ʩ ï ʪʨʠʣʣʠʦʥ (1012) ʦʧʝʨʘʮʠʡ ʩ ʚʝʱʝʩʪʚʝʥʥʳʤ ʯʠʩʣʦʤ ʚ ʩʝʢʫʥʜʫ 

ʌʎɼ ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ 

ʎʇɻʆ ï ʮʝʣʴʥʦʧʦʚʦʨʦʪʥʦʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʦʧʝʨʝʥʠʝ 

ʕɺʄ ï ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ 

1D ï ʦʜʥʦʤʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

3D ï ʪʨʝʭʤʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

Angular ï ʘʥʛʣ. ʦʪʢʨʳʪʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ 

API ï ʘʥʛʣ. ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ 

Binder ï ʘʥʛʣ. ʩʧʝʮʠʘʣʴʥʳʡ ʤʦʜʫʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʠʢ 

CCF ï ʘʥʛʣ. ʙʠʙʣʠʦʪʝʢʘ ʤʝʞʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

CCF_Bridge ï ʘʥʛʣ. ʤʦʜʫʣʴ ʩʦʧʨʷʞʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʠʢ 

CORBA ï ʘʥʛʣ. ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʘʥʜʘʨʪ ʥʘʧʠʩʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ 

Euler ï ʘʥʛʣ. ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʨʘʟʨʘʙʦʪʢʠ ʆʆʆ "ɸʚʪʦʄʝʭʘʥʠʢʘ" 

Flow-

Designer 

ï ʘʥʛʣ. ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʨʘʟʨʘʙʦʪʢʠ ʌɻʋʇ "ʈʌʗʎ-ɺʅʀʀʕʌ" 

HTML ï ʘʥʛʣ. ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ ʚʝʙ-ʜʦʢʫʤʝʥʪʦʚ 

IPv6 ï ʘʥʛʣ. ʠʥʪʝʨʥʝʪ-ʧʨʦʪʦʢʦʣ 

JSON-RPC ï ʘʥʛʣ. ʧʨʦʪʦʢʦʣ ʫʜʘʣʝʥʥʦʛʦ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨ 

LES ï ʘʥʛʣ. ʤʝʪʦʜ ʢʨʫʧʥʳʭ ʚʠʭʨʝʡ 

MPI ï ʘʥʛʣ. ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ 

ʧʨʦʮʝʩʩʘʤʠ 

PDM ï ʘʥʛʣ. ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ 

POSIX ï ʘʥʛʣ. ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʠʥʪʝʨʬʝʮʩʳ ʤʝʞʜʫ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

PostgreSQL ï ʘʥʛʣ. ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

REST ï ʘʥʛʣ. ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʝʪʠ 

RPC ï ʘʥʛʣ. ʫʜʘʣʝʥʥʳʡ ʚʳʟʦʚ ʧʨʦʮʝʜʫʨ 

SimInTech ï ʘʥʛʣ. ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʨʘʟʨʘʙʦʪʢʠ ʆʆʆ "3ɺ-ʩʝʨʚʠʩ" 

SOA ï ʘʥʛʣ. ʤʦʜʫʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

SOAʈ ï ʘʥʛʣ. ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ 

SPDM ï ʘʥʛʣ. ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʯʝʪʘʤʠ ʠ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ 

SST ï ʘʥʛʣ. ʜʚʫʭʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ k-w 

Symfony ï ʘʥʛʣ. ʧʨʦʛʨʘʤʤʥʘʷ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ 

TCP-IP ï ʘʥʛʣ. ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ 

T-FLEX 

DOCs 

ï ʘʥʛʣ. ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʞʝʥʝʨʥʳʤʠ ʜʘʥʥʳʤʠ ʨʘʟʨʘʙʦʪʢʠ ɿɸʆ "ʊʦʧ ʉʠʩʪʝʤʳ" 

TypeScript ï ʘʥʛʣ. ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ 

URANS ï ʘʥʛʣ. ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʫʨʘʚʥʝʥʠʷ ʅʘʚʴʝ-ʉʪʦʢʩʘ ʦʩʨʝʜʥʝʥʥʳʝ ʧʦ 

ʈʝʡʥʦʣʴʜʩʫ 

WSDL ï ʘʥʛʣ. ʷʟʳʢ ʦʧʠʩʘʥʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ 
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ɺɺɽɼɽʅʀɽ 

ɸʆ çʂʦʤʧʘʥʠʷ çʉʫʭʦʡè ʩʦʚʤʝʩʪʥʦ ʩ ʧʘʨʪʥʝʨʘʤʠ ʌɻʋʇ çʈʌʗʎ-

ɺʅʀʀʕʌè, ʆʆʆ ç3ɺ-ʉʝʨʚʠʩè ʠ ɸʆ çɸʚʪʦʤʝʭʘʥʠʢʘè ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʪʳ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʠʟʜʝʣʠʡ 

ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ ʈʌ, ʘ ʪʘʢʞʝ 

ʨʘʟʚʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʂʦʤʧʘʥʠʡ. ɼʦʩʪʠʛʥʫʪʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ, ʟʘʤʝʥʳ 

ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʥʘ ʵʪʘʧʘʭ ʩʪʝʥʜʦʚʳʭ ʠ ʥʘʟʝʤʥʳʭ ʦʪʨʘʙʦʪʦʢ, ʇʀ ʠ ɻʉʀ 

(ɻʀ). ʇʨʠʤʝʥʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʥʞʝʥʝʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʜʦʢʫʤʝʥʪʘʤʠ [35] - [39]: 

1) ʇʫʥʢʪ ˉ2 ʧʝʨʝʯʥʷ ʧʦʨʫʯʝʥʠʡ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ɺ.ɺ. ʇʫʪʠʥʘ ʦʪ 7 ʘʚʛʫʩʪʘ 2016 ʛ. ˉ ʇʨ-1552; 

2) ʇʫʥʢʪ ˉ5 ʧʨʦʪʦʢʦʣʘ ʩʦʚʝʱʘʥʠʷ ʫ ʇʨʝʜʩʝʜʘʪʝʣʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɼ.ɸ. ʄʝʜʚʝʜʝʚʘ çʆ ʨʦʩʩʠʡʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭè ʦʪ 19.02.2016 ˉ ɼʄ-ʇ7-18ʧʨ; 

3) ʇʦʨʫʯʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 09 ʠʶʥʷ 2017 ʛ. 

ˉʈɼ-ʇ7-3706 çʆ ʨʘʟʨʘʙʦʪʢʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʟʜʝʣʠʡ 

ɺɺʉʊ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷè; 

4) ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 07.05.2018ʛ. ˉ204 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʨʘʟʚʠʪʠʷ ʈʌ ʥʘ ʧʝʨʠʦʜ ʜʦ 2024 ʛʦʜʘè; 

5) ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 20.06.2018ʛ. ˉ707 çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʷ ʇʨʘʚʠʣ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʚʦʟʤʝʱʝʥʠʝ ʟʘʪʨʘʪ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʚʢʣʶʯʘʷ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʩʦʟʜʘʥʠʷ ʚʦʦʨʫʞʝʥʠʡ, ʚʦʝʥʥʦʡ ʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʠè. 

ʅʘ ʩʪʘʜʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʆʂɹ ʉʫʭʦʛʦ ʥʘʭʦʜʷʪʩʷ 

ʚʳʩʦʢʦʪʦʯʥʳʝ 3D ʤʝʪʦʜʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʇʇ çʃʦʛʦʩè. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1, ʛʜʝ: 

ɸ, ɹ, ɺ ï ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʚʠʭʨʝʚʳʭ 

ʩʪʨʫʢʪʫʨ ʠ ʦʪʨʳʚʥʳʭ/ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʪʝʯʝʥʠʡ ʜʣʷ ʚʩʝʛʦ ʃɸ ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʦʚ 

ʦʪʢʣʦʥʝʥʠʷ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠ 

ʦʢʦʣʦʥʫʣʝʚʳʭ, ʜʦ-, ʪʨʘʥʩ- ʠ ʩʚʝʨʭʟʚʫʢʦʚʳʭ ʩʢʦʨʦʩʪʷʭ ʧʦʣʝʪʘ; ɻ+ɼ ï 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ ʥʘ ʃɸ ʠ ʝʛʦ ʘʛʨʝʛʘʪʳ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʦʚ ʩʪʘʪʠʯʝʩʢʦʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʵʨʦʫʧʨʫʛʦʩʪʠ; ɽ, ɾ, ɿ ï ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʙʝʟʦʧʘʩʥʦʛʦ ʦʪʜʝʣʝʥʠʷ 

ɸʉʇ ʦʪ ʥʦʩʠʪʝʣʷ ʩ ʫʯʝʪʦʤ: ʜʠʥʘʤʠʢʠ ʧʫʩʢʦʚʳʭ ʠ ʢʘʪʘʧʫʣʴʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʘʵʨʦʘʢʫʩʪʠʢʠ, ʪʝʧʣʦʚʦʛʦ, ʵʨʦʟʠʦʥʥʦʛʦ, ʘʙʣʷʮʠʦʥʥʦʛʦ ʠ 

ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʣʘʥʝʨ (ʭʠʤʠʯʝʩʢʘʷ ʢʠʥʝʪʠʢʘ ʛʦʨʝʥʠʷ 

ʪʚʝʨʜʳʭ ʪʦʧʣʠʚ ʨʘʟʛʦʥʥʳʭ ʈɼʊʊ), ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ; ʀ+ʂ ï ʘʥʘʣʠʟ ʨʝʩʫʨʩʘ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ 

ʇʂʄ, ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʦʤ ʠʤʧʫʣʴʩʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʚʳʩʪʨʝʣʦʚ ʘʚʠʘʮʠʦʥʥʦʡ 
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ʧʫʰʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ; ʃ ï ʩʦʧʨʷʞʝʥʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʩ ʫʯʝʪʦʤ ʚʣʘʞʥʦʩʪʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ/ʨʘʟʨʫʰʝʥʠʷ ʣʝʜʷʥʳʭ ʥʘʨʦʩʪʦʚ/ʧʣʝʥʦʢ (ʢʠʥʝʪʠʯʝʩʢʠʡ ʥʘʛʨʝʚ ʦʪ 

ʩʢʦʨʦʩʪʥʦʛʦ ʥʘʧʦʨʘ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚ ʤʥʦʛʦʩʣʦʡʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, 

ʢʦʥʚʝʢʮʠʷ ʚ ʢʘʙʠʥʝ ʠʣʠ ʦʪʩʝʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ). ʊʘʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ 

ʠʩʩʣʝʜʦʚʘʪʴ ʬʨʘʛʤʝʥʪʳ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 10-9 ʜʦ 102 

ʩʝʢʫʥʜ ʬʠʟʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʠ ʵʪʦʤ ʚʨʝʤʷ ʨʘʩʯʝʪʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ ʥʝʜʝʣʴ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʳʭ 

ʤʦʜʝʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʧʦʣʘʛʘʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʦʱʥʦʩʪʝʡ. ʉʝʛʦʜʥʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʧʝʢʪʨʘ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʃɸ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʩʫʧʝʨ-ʕɺʄ ʷʚʣʷʶʪʩʷ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʊʬʣʦʧ/ʩ. 

 
ʈʠʩʫʥʦʢ 1 ï ʅʘʙʦʨ ʪʝʭʥʦʣʦʛʠʡ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʥʦʛʦ  

ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʃɸ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʠʪʫʘʮʠʷʭ 
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ʂɹ ʧʨʠʤʝʥʷʝʪ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʝ ʄʄ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʃɸ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʘʤʦʣʝʪʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʩʠʩʪʝʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʣʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʣʝʪʥʦʛʦ ʟʘʜʘʥʠʷ. ʇʦʩʪʨʦʝʥʠʝ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʘʢʝʪʘʭ 

ʧʨʦʛʨʘʤʤ ʦʜʥʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ SimInTech ʠ ʚ ʩʨʝʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ Euler. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʦʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʛʜʝ: ʛʨʫʧʧʘ ɸ ï ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʚʷʟʘʥʥʳʭ ʘʣʛʦʨʠʪʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʄʄ ʩʘʤʦʣʝʪʥʳʭ ʩʠʩʪʝʤ; ʛʨʫʧʧʘ ɹ ï ʥʘʙʦʨ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

 
ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʨʳ ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʭ ʄʄ ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʃɸ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ  

ʩʘʤʦʣʝʪʥʳʭ ʩʠʩʪʝʤ 

 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʨʘʩʯʝʪʥʳʭ 

ʩʣʫʯʘʝʚ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʫʧʝʨ-ʕɺʄ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʢʘʣʷʨʥʦʤ ʨʝʞʠʤʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ, ʦʜʥʘʢʦ ʧʨʠ ʤʘʩʩʠʨʦʚʘʥʥʦʤ 
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ʨʘʩʯʝʪʝ ʥʝʩʢʦʣʴʢʠʭ (ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ) ʧʨʦʬʠʣʝʡ ʧʦʣʝʪʘ ʠʣʠ ʠʭ ʬʨʘʛʤʝʥʪʦʚ 

ʧʨʠʤʝʥʷʝʪʩʷ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʟʘʜʘʯ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʫʧʝʨ-

ʕɺʄ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ: 

- ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʫʚʷʟʢʠ ʚʩʝʭ ʩʠʩʪʝʤ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪ; 

- ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʩʪʘʚʥʳʤ ʯʘʩʪʷʤ; 

- ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʠ ʜʦʩʪʠʛʘʝʤʦʛʦ ʫʨʦʚʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʵʣʝʤʝʥʪʦʚ ʠ ʩʠʩʪʝʤ; 

- ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʜʝʞʥʦʩʪʠ; 

- ʦʮʝʥʢʠ ʧʨʠʯʠʥ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪʢʘʟʦʚ ʝʜʠʥʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʛʨʫʧʧ 
ʘʛʨʝʛʘʪʦʚ. 

ʂʘʞʜʘʷ ʠʟ ʛʨʫʧʧ ʄʄ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ. ɼʣʷ ʛʨʫʧʧʳ 

ʚʳʩʦʢʦʪʦʯʥʳʭ ʄʄ ʪʨʝʙʫʝʪʩʷ ʥʘʙʦʨ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʩʣʦʞʥʝʥʦ ʦʪʩʫʪʩʪʚʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʳʩʪʦʨʠʠ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʩʦʙʳʪʠʷ. 

ɻʨʫʧʧʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʦʧʠʩʳʚʘʝʪ ʫʧʨʦʱʝʥʥʦ 

ʙʳʩʪʨʦʧʨʦʪʝʢʘʶʱʠʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʩʣʦʞʥʳʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ. ʆʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʜʦʩʪʘʪʢʦʚ ʦʙʝʠʭ ʛʨʫʧʧ 

ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ ʠʣʠ ʩʚʷʟʳʚʘʥʠʝ: 

1) ʇʝʨʝʜʘʯʘ ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚʳʩʦʢʦʪʦʯʥʳʤ ʤʦʜʝʣʷʤ 

ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 3); 

2) ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʨʨʦʛʘʪʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʫʪʝʤ ʟʘʧʠʩʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠ ʨʘʩʯʝʪʝ ʚʳʩʦʢʦʪʦʯʥʳʭ ʤʦʜʝʣʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʇʨʠʤʝʨ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʪʦʯʥʳʭ ʤʦʜʝʣʝʡ ʥʘʯʘʣʴʥʳʤʠ ʠ 

ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 
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ʈʠʩʫʥʦʢ 4 ï ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʩʫʨʨʦʛʘʪʥʦʡ ʤʦʜʝʣʠ ʩʣʦʞʥʦʛʦ ʧʝʨʝʭʦʜʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ 

 

ɺʳʧʦʣʥʠʚ ʦʙʦʙʱʝʥʠʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʧʦ ʚʨʝʤʝʥʠ ʠ ʬʠʟʠʯʝʩʢʠʤ 

ʧʨʦʮʝʩʩʘʤ ʄʄ (ʩʤ. ʨʠʩʫʥʦʢ 5), ʦʙʝʩʧʝʯʠʚ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʩʚʷʟʳʚʘʥʠʷ (ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʴ), ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʤʧʣʝʢʩ 

ʄʄ, ʠʣʠ ɺʄʌ ï ʢʘʢ ʧʨʦʪʦʪʠʧ ʌʎɼ. ɺʄʌ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʝʨʚʳʭ ʦʧʳʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʜʘʝʪ ʧʝʨʚʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʚʝʜʝʥʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ, 

ʢʦʪʦʨʦʝ ʫʪʦʯʥʷʝʪʩʷ, ʥʘʯʠʥʘʷ ʩʦ ʩʪʝʥʜʦʚʳʭ, ʥʘʟʝʤʥʳʭ ʠ ʣʝʪʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʟʜʝʣʠʷ ï ʵʪʦ 

ʚʠʨʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʧʨʦʰʝʜʰʘ ̫ ʚʘʣʠʜʘʮʠʶ 

(ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ) ʥʘ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ. 
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ʈʠʩʫʥʦʢ 5 ï ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʛʨʘʬʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ɺʄʌ, ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʩʧʦʩʦʙʦʤ, ʧʨʝʩʣʝʜʫʝʪ ʨʝʰʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1) ʂʘʯʝʩʪʚʝʥʥʘʷ ʧʨʦʚʝʨʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʥʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, 

ʧʨʠʥʠʤʘʝʤʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʘ; 

2) ʇʨʦʚʝʜʝʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʚʳʧʦʣʥʠʤʦʩʪʠ ʙʫʜʫʱʠʭ ʥʘʪʫʨʥʳʭ ʨʘʙʦʪ, ʧʦʚʳʰʝʥʠʷ ʟʘʯʝʪʥʦʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ, ʚʢʣʶʯʘʷ ʦʙʦʩʥʦʚʘʥʠʝ ʝʝ ʩʦʢʨʘʱʝʥʠʷ; 

3) ʈʘʩʯʝʪʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʪʝʥʜʦʚ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ.  

ʉʦʚʦʢʫʧʥʳʡ ʦʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ɺʄʌ ʠ ʌʎɼ ï 

ʩʦʢʨʘʱʝʥʠʝ ʚʩʝʛʦ ʮʠʢʣʘ ʆʂʈ ʧʦ ʩʨʦʢʘʤ ʥʘ 10-20% (ʩʤ. ʨʠʩʫʥʦʢ 6) ʟʘ ʩʯʝʪ 

ʩʠʥʝʨʛʠʠ: ʚʳʩʦʢʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʝʨʚʳʭ ʦʙʨʘʟʮʦʚ ʢ ʠʩʧʳʪʘʥʠʷʤ, ʩʦʢʨʘʱʝʥʠʶ 

ʇʀ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ɻʉʀ. 
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ʈʠʩʫʥʦʢ 6 ï ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʛʨʘʬʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ɺʄʌ ʠʟʜʝʣʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʰʠʪʴ ʨʷʜ ʢʦʤʧʣʝʢʩʥʳʭ ʟʘʜʘʯ:  

1) ʆʩʥʘʱʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ; 

2) ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʨʝʜʳ ɺʄʌ; 

3) ʈʘʟʚʠʪʠʝ ʅʊɼ ʚ ʯʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʦʩʥʘʱʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʦʙʫʩʣʦʚʣʝʥʘ 

ʧʨʠʤʝʥʷʝʤʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ 

ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʃɸ ʠ ʥʘʛʨʫʟʦʢ ʥʘ ʥʝʛʦ ʩ 

ʫʯʝʪʦʤ ʦʪʢʣʦʥʝʥʠʷ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʫʟʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʠ ʧʨʠ ʠʭ ʦʪʜʝʣʝʥʠʠ, 

ʘʵʨʦʫʧʨʫʛʦʩʪʠ ï ʩʝʛʦʜʥʷ ʵʪʦ ʛʠʙʨʠʜʥʳʝ URANS+LES ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ ʚʠʭʨʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʨʳʚʥʳʝ ʪʝʯʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʢʘʯʢʦʚ 

ʫʧʣʦʪʥʝʥʠʷ. ʆʮʝʥʢʘ ʧʦʪʨʝʙʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʩʝʛʦ ʩʧʝʢʪʨʘ ɸɼʍ [40] ʩ ʫʯʝʪʦʤ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦ ʚʩʝʡ 

ʦʙʣʘʩʪʠ ʫʛʣʦʚ ʘʪʘʢʠ ʠ ʩʢʦʣʴʞʝʥʠʷ, ʚʳʩʦʪ, ʩʢʦʨʦʩʪʝʡ ʠ ʧʝʨʝʛʨʫʟʦʢ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 7, ʛʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ, ʩʫʧʝʨ-ʕɺʄ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 1 ʇʬʣʦʧ/ʩ (1000 ʊʬʣʦʧ/ʩ) ʤʝʥʝʝ ʯʝʤ ʟʘ 12 ʤʝʩʷʮʝʚ 

ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʤʝʥʠʚ 10 
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ʇʬʣʦʧ/ʩ ʩʫʧʝʨ-ʕɺʄ ʚʨʝʤʷ ʨʘʩʯʝʪʘ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ ʫʨʦʚʥʷ 2-3 ʤʝʩʷʮʝʚ ʩ 

ʫʯʝʪʦʤ ʚʨʝʤʝʥʠ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ï ʪʨʘʜʠʮʠʦʥʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʳʪʘʥʠʡ 

ʤʦʜʝʣʝʡ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙʘʭ ʟʘʥʠʤʘʝʪ ʦʪ 2 ʜʦ 4 ʣʝʪ ʨʘʙʦʪʳ, ʧʨʠ ʵʪʦʤ 

ʪʦʯʥʦʩʪʴ ʧʨʦʜʫʚʦʢ ʧʦ-ʧʨʝʞʥʝʤʫ ʫʩʣʦʚʥʦ ʙʣʠʟʢʘ ʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʳʭ ʠʟʜʝʣʠʡ.    ɺ ʙʣʠʞʘʡʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʝʜʩʪʦʠʪ ʝʱʝ 

ʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʥʘ ʦʜʠʥ ï ʜʚʘ 

ʧʦʨʷʜʢʘ) ʜʣʷ ʧʨʠʤʝʥʝʥʠ ̫ ʚʳʩʦʢʦʪʦʯʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʦʚ ʦʙʣʝʜʝʥʝʥʠʷ, 

ʛʦʨʝʥʠʷ ʠ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ. 

 
ʈʠʩʫʥʦʢ 7 ï ʇʦʪʨʝʙʥʳʡ ʦʙʲʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʮʝʥʢʠ ɸɼʍ 

 

ʆʯʝʚʠʜʥʦ, ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʦʙʲʝʤʦʚ ʚʳʯʠʩʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʙʦʨʦʚ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʦʜʝʣʝʡ (ɺʄʌ ʠ ʌʎɼ) ʠ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. ɹʦʣʝʝ ʯʝʤ 10-

ʣʝʪʥʝʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (PDM) ʜʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ. ʉʝʛʦʜʥʷ ʆʂɹ ʉʫʭʦʛʦ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

PDM T-FLEX DOCs. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʨʘʟʚʠʪʠʷ ï SPDM ʩʠʩʪʝʤʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʢʣʶʯʝʥʠʝ ʠʥʞʝʥʝʨʦʚ-ʨʘʩʯʝʪʯʠʢʦʚ ʠ ʠʥʞʝʥʝʨʦʚ-

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠʟʜʝʣʠʷ 

ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʠ ʪʝʭʥʦʣʦʛʘʤʠ (ʩʤ. ʨʠʩʫʥʦʢ 8), ʵʪʦ ʧʦʟʚʦʣʠʪ: 

- ʠʥʞʝʥʝʨʘʤ-ʨʘʩʯʝʪʯʠʢʘʤ ʦʙʣʘʜʘʪʴ ʦʧʝʨʘʪʠʚʥʳʤʠ ʜʘʥʥʳʤʠ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠ ʩʦʩʪʘʚʝ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

- ʢʦʥʩʪʨʫʢʪʦʨʘʤ ʧʦʣʫʯʠʪʴ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ 
ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʝʝ ʘʥʘʣʠʟʘ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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ʈʠʩʫʥʦʢ 8 ï ɸʨʭʠʪʝʢʪʫʨʘ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʤʝʥʝʥʠʷ  

ɺʄʌ ʠ ʌʎɼ (SPDM) 

 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʪʫ ʧʦ ʩʦʟʜʘʥʠʶ ʧʦʜʦʙʥʳʭ 

ʩʠʩʪʝʤ, ʦʜʥʘʢʦ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʨʘʟʮʳ, ʩʧʦʩʦʙʥʳʝ ʵʬʬʝʢʪʠʚʥʦ ʦʧʝʨʠʨʦʚʘʪʴ 

ʜʝʩʷʪʢʘʤʠ ʪʝʨʘʙʘʡʪ ʜʘʥʥʳʭ ʚ ʩʫʪʢʠ, ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʙʣʠʞʘʡʰʠʝ 2-3 ʛʦʜʘ 

ʦʞʠʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ SPDM ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ɺʄʌ ʠ ʌʎɼ ʚ ʠʥʪʝʨʝʩʘʭ ʘʚʠʘʮʠʦʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʦʪʦʪʠʧ SPDM ʩʠʩʪʝʤʳ ï ʝʜʠʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ (ɽɹɼ) 

ʨʘʟʨʘʙʦʪʘʥʘ ʚ 2020ʛ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʌɻʋʇ çʈʌʗʎ-ɺʅʀʀʕʌè ʠ ʚʚʝʜʝʥʘ ʚ 

ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʆʂɹ ʉʫʭʦʛʦ. ɺʘʞʥʝʡʰʘʷ ʬʫʥʢʮʠʷ, 

ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ɽɹɼ, ï ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ ʠ ʧʦʚʪʦʨʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ. ʅʘʧʦʣʥʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ɽɹɼ ʧʦʟʚʦʣʠʪ 

ʫʥʠʬʠʮʠʨʦʚʘʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʨʘʩʯʝʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ (ʩʤ. ʨʠʩʫʥʦʢ 9), ʚʳʧʦʣʥʷʪʴ ʚʝʨʠʬʠʢʘʮʠʶ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ, ʚʘʣʠʜʘʮʠʶ ʢʦʤʧʣʝʢʩʥʳʭ ʄʄ, ɺʄʌ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʜʦʩʪʦʚʝʨʥʳʡ 

ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʠʟʜʝʣʠʷ ʧʦ ɻʆʉʊ 57700.21-2020. ʅʘʢʦʧʣʝʥʥʳʝ ʨʘʩʯʝʪʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʦʙʲʝʢʪʠʚʥʦ ʜʦʢʘʟʘʪʴ ʧʨʠʤʝʥʠʤʦʩʪʴ 

ʌʎɼ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ/ʟʘʤʝʥʳ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʥʦʚʦʡ ʅʊɼ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʫʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʤʠ ʩʪʝʥʜʦʚʳʤʠ ʠ ʣʝʪʥʳʤʠ 

ʠʩʧʳʪʘʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 
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ʈʠʩʫʥʦʢ 9 ï ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʝʜʠʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʠʝʨʘʨʭʠʷ ʅʊɼ ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʘʠʚʠʘʩʪʨʦʝʥʠʠ, ʥʘʯʠʥʘʷ 

ʦʪ çʇʦʣʦʞʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʚʦʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ 

ʘʚʠʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè (ʫʪʚʝʨʞʜʝʥʦ ɺʇʂ 

08.12.2010ʛ.), ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈɺ 15.201-15.211 ʠ ɻʆʉʊ ʈɺ 52006-2003, ʘ 

ʪʘʢʞʝ ʆʊʊ ɺɺʉ ʠ ʈʀɸʊ, ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʠʷ ʠ 

ʠʩʧʳʪʘʥʠʡ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ. ʕʪʦʪ ʬʘʢʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʜʝʨʞʠʚʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʪʦʯʥʳʭ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʦʛʣʘʩʦʚʘʥʘ ʥʦʚʘ ̫ʨʝʜʘʢʮʠ ̫çʇʦʣʦʞʝʥʠʷéè, ʚ 

ʢʦʪʦʨʦʡ ʫʯʪʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʇɸʆ çʆɸʂè ʠ ɸʆ çʂʦʤʧʘʥʠʷ çʉʫʭʦʡè ʧʦ 

ʧʦʨʷʜʢʫ ʩʦʟʜʘʥʠʷ, ʚʘʣʠʜʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʉʣʝʜʫʶʱʠʡ ʰʘʛ ï ʚʥʝʩʝʥʠʝ ʛʘʨʤʦʥʠʟʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 15-ʫʶ 

ʩʝʨʠʶ ʩʪʘʥʜʘʨʪʦʚ ɻʆʉʊ ʈɺ ʧʦ ʨʝʛʣʘʤʝʥʪʫ ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ 

ʠʩʧʳʪʘʥʠʡ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ ˉ700 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ, ʦʪ ʧʨʝʮʝʜʝʥʪʘ ʢ ʧʨʝʮʝʜʝʥʪʫ, ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʚ ʆʊʊ 

ɺɺʉ ʚ ʯʘʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʢ ɸʊ ɺʅ ʩ ʧʦʤʦʱʴʶ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ 

ʥʘ ʙʘʟʝ ʜʦʩʪʦʚʝʨʥʳʭ ʄʄ. ʇʨʝʮʝʜʝʥʪʥʳʡ ʧʦʜʭʦʜ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʥʝʦʙʭʦʜʠʤ 

ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʤʝʥʠʤʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ ʄʄ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʪʫʨʥʳʭ ʨʘʙʦʪ. ʊʘʢʘʷ ʨʘʙʦʪʘ ʥʘʯʘʪʘ ʚ 

2020ʛ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɸʆ çʂʦʤʧʘʥʠʷ çʉʫʭʦʡè, ʧʨʠ ʫʯʘʩʪʠʠ ʇɸʆ çʆɸʂè, 

ʃʀʀ ʠʤ. ʄ.ʄ. ɻʨʦʤʦʚʘ, ɻʃʀʎ ʄʆ ʈʌ ʠ ʌɻʋʇ çʈʌʗʎ-ɺʅʀʀʕʌè. ʎʝʣʴʶ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʦ ʚʥʝʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʚ ʆʊʊ ɺɺʉ (ʈʀɸʊ) ʥʘ ʙʘʟʝ ʧʨʦʚʝʜʝʥʥʳʭ ʇʀ ʠ ɻʉʀ 

ʃɸ ʧʦʢʦʣʝʥʠʷ 4++. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʦʞʠʜʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʈʀɸʊ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʙʦʨʘ ʵʪʘʣʦʥʥʳʭ ʄʄ 

ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ/ʟʘʤʝʥʳ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠʩʧʳʪʘʥʠʡ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʃɸ. 
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ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʟʜʘʥʠʶ/ʜʦʨʘʙʦʪʢʝ ʅʊɼ ɸʆ 

çʂʦʤʧʘʥʠʷ çʉʫʭʦʡè ʚʝʜʝʪ ʨʘʟʨʘʙʦʪʢʫ ʚʥʫʪʨʝʥʥʠʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʩʦʟʜʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʄʄ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʉʪʘʥʜʘʨʪʳ ʦʧʠʨʘʶʪʩʷ ʥʘ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʜʣʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

ʇʝʨʚʳʡ ʦʩʥʦʚʘʥ ʥʘ ʚʘʣʠʜʘʮʠʠ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʘ 

ʠʩʧʳʪʘʥʠʷʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʦʙʨʘʟʮʦʚ (ʩʤ. ʨʠʩʫʥʦʢ 10) ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʙʦʨʘ ʜʦʩʪʦʚʝʨʥʳʭ 

ʤʦʜʝʣʝʡ. ʇʦʣʫʯʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʜʦ 

ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚʳʧʦʣʥʠʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʠ, ʚ ʩʣʫʯʘʝ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʧʝʨʘʪʠʚʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʦ ʜʦʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʛʦʪʦʚʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʢ 

ʥʘʪʫʨʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʠ ʩʥʠʞʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ-ʠʩʧʳʪʘʥʠʷ-

ʜʦʨʘʙʦʪʢʘ. 

  
ʈʠʩʫʥʦʢ 10 ï ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂʄ ʜʣʷ ɺʀ 

 

ʄʝʪʦʜ ʧʨʦʰʝʣ ʧʨʦʚʝʨʢʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʆʂʈ ʧʦ ʩʦʟʜʘʥʠʶ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 5-ʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʩʪʝʥʜʝ ʧʫʰʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ. ɹʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʨʘʙʦʪʘ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʪʨʘʙʦʪʢʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʧʦʜʦʙʥʳʭ ʦʙʨʘʟʮʦʚ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʝʩʫʨʩʘ ʩʣʦʠʩʪʳʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʠʤʧʫʣʴʩʥʦʤ 

ʥʘʛʨʫʞʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 11). ʇʦʩʪʨʦʠʚ ʧʦʣʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ 

ʤʦʜʝʣʴ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʬʶʟʝʣʷʞʘ ʠ ʚʳʧʦʣʥʠʚ ʚʩʝʩʪʦʨʦʥʥʠʝ ʨʘʩʯʝʪʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʝ ʟʦʥʳ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʙʝʟʫʩʣʦʚʥʦ ʩʦʢʨʘʪʠʣʦ ʮʠʢʣ ʩʪʝʥʜʦʚʳʭ ʦʪʨʘʙʦʪʦʢ ʠ 

ʧʦʟʚʦʣʠʣʦ ʧʨʠʙʣʠʟʠʪʩʷ ʢ ʣʝʪʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʧʫʰʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʙʦʨʪʫ 

ʃɸ. ʇʘʨʘʣʣʝʣʴʥʦ ʢʦʤʧʣʝʢʩʥʘʷ ʤʦʜʝʣʴ ʜʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ: ʦʮʝʥʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʜʫʚʘ ʦʪʩʝʢʘ ʧʫʰʝʯʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʪʚʦʜ 

ʧʦʨʦʭʦʚʳʭ ʛʘʟʦʚ, ʩʥʠʟʠʚ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʜʝʪʦʥʘʮʠʠ ʧʨʠ ʩʪʨʝʣʴʙʝ ʨʘʟʣʠʯʥʳʤʠ 

ʦʯʝʨʝʜʷʤʠ; ʜʦʢʘʟʘʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʪʚʦʜʘ ʩʪʨʝʣʷʥʥʳʭ ʛʠʣʴʟ; ʦʙʦʩʥʦʚʘʪʴ 

ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʦʙʲʝʤʦʚ ʟʚʝʥʴʝʩʙʦʨʥʠʢʘ ʧʫʪʝʤ ʦʮʝʥʢʠ ʧʦʨʷʜʢʘ ʝʛʦ ʟʘʧʦʣʥʝʥʠʷ.  



18 

 

 

 
ʈʠʩʫʥʦʢ 11 ï ʂʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʬʶʟʝʣʷʞʘ  

ʩ ʧʫʰʝʯʥʦʡ ʫʩʪʘʥʦʚʢʦʡ 



19 

 

 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʝʨʪʠʬʠʢʘʮʠʠ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ ï 

ʧʦʩʪʨʦʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ ʥʘ 

ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʨʘʥʝʝ ʠʩʧʳʪʘʥʥʦʡ ʩʭʦʞʝʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʩʤ. 

ʨʠʩʫʥʦʢ 12). ʇʫʥʢʪ 25.631 ʘʚʠʘʮʠʦʥʥʳʭ ʧʨʘʚʠʣ ʯʘʩʪʴ 25 çʇʦʚʨʝʞʜʝʥʠʝ ʦʪ 

ʫʜʘʨʘ ʧʪʠʮʳè ʩʦʜʝʨʞʠʪ ʪʨʝʙʦʚʘʥʠʝ: çʉʘʤʦʣʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥ 

ʪʘʢ, ʯʪʦʙʳ ʙʳʣʘ ʦʙʝʩʧʝʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʣʝʪʘ ʠ 

ʧʦʩʘʜʢʠ ʧʦʩʣʝ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʪʠʮʝʡ ʚʝʩʦʤ 1,8 ʢʛʩé ɼʦʧʫʩʢʘʝʪʩʷ ʧʦʢʘʟʘʪʴ 

ʵʪʦ ʨʘʩʯʝʪʦʤ, ʝʩʣʠ ʦʥ ʦʩʥʦʚʘʥ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʧʳʪʘʥʠʡ ʘʥʘʣʦʛʠʯʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡè. 

ʅʘ ʨʠʩʫʥʢʝ 13 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʝʥʠʝ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʨʝʞʜʝʥʠʷ ʦʩʪʝʢʣʝʥʠʷ ʬʦʥʘʨʷ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʧʪʠʮʳ, ʢʘʢ 

ʚʠʜʥʦ, ʄʄ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʝʪ ʩʣʦʞʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ɼʦʩʪʠʛʥʫʪʳʡ ʫʨʦʚʝʥʴ ʘʜʝʢʚʘʪʥʦʩʪʠ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʜʠʥʘʤʠʢʫ ʜʝʬʦʨʤʘʮʠʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʩʪʝʢʣʝʥʠʷ ʠ ʜʨʫʛʠʭ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʟʚʦʣʷʝʪ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʘ 

ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ ʠʣʠ ʧʦʣʥʦʛʦ ʦʪʢʘʟʘ ʦʪ ʥʠʭ ʟʘ 

ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. 

  
ʈʠʩʫʥʦʢ 12 ï ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂʄ ʜʣʷ ɺʀ ï çʦʪ ʧʨʦʪʦʪʠʧʘè 

 

 
ʈʠʩʫʥʦʢ 13 ï ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʥʝʩʫʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʦʩʪʝʢʣʝʥʠʷ ʬʦʥʘʨʷ ʧʨʠ 

ʧʦʧʘʜʘʥʠʠ ʧʪʠʮʳ 

 



20 

 

 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʅʀʈ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʃɸ ʩʧʝʮʠʘʣʠʩʪʳ 

ɸʆ çʂʦʤʧʘʥʠʷ çʉʫʭʦʡè ʩʦʚʤʝʩʪʥʦ ʩ ʌɻʋʇ çʈʌʗʎ-ɺʅʀʀʕʌè, ʥʘ ʙʘʟʝ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ çʃʦʛʦʩè, 

ʨʘʟʨʘʙʦʪʘʣʠ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʜʦʧʫʩʪʠʤʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʦʛʥʝʛʘʩʷʱʝʡ ʩʤʝʩʠ ʧʨʠ 

ʩʨʘʙʘʪʳʚʘʥʠʠ ʦʛʥʝʪʫʰʠʪʝʣʝʡ. ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʵʪʘʣʦʥʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʤʦʜʝʣʠ, ʧʨʦʰʝʜʰʠʝ ʚʘʣʠʜʘʮʠʶ ʥʘ ʙʘʟʝ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʩʪʝʥʜʦʚʳʭ ʠ 

ʣʝʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʤʘʥʝʚʨʝʥʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʦʢʦʣʝʥʠʷ 4++ ʠ 5. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦʜʨʦʙʥʳʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ ʦʪʩʝʢʦʚ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ: ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʦʜʝʨʞʠʪ 

ʧʦʣʥʳʝ 3D ʤʦʜʝʣʠ ʦʛʥʝʪʫʰʠʪʝʣʝʡ, ʩʠʩʪʝʤʳ ʨʘʟʚʝʪʚʣʸʥʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩ 

ʢʦʣʣʝʢʪʦʨʘʤʠ ʠ ʬʦʨʩʫʥʢʘʤʠ (ʙʦʣʝʝ 500 ʬʦʨʩʫʥʦʢ); ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

(~50 ʤʣʥ. ʷʯʝʝʢ) ʦʩʥʦʚʘʥʘ ʥʘ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʚʦʜʘʭ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʪʩʝʢʘ ʩʦ ʚʩʝʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʥʦʚʦʯʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʚʢʣʶʯʘʷ ʚʦʟʜʫʭʦʟʘʙʦʨʥʳʡ ʪʨʘʢʪ, ʜʚʠʛʘʪʝʣʴ ʩ ʦʙʚʷʟʢʦʡ ʠ 

ʵʞʝʢʪʦʨʥʦʡ ʯʘʩʪʴʶ ʩʦʧʣʘ. ʋʩʣʦʚʠʷ ʧʨʦʜʫʚʘ ʚʦʟʜʫʭʦʤ ʦʪʩʝʢʘ ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ 

ʙʝʟ ʫʧʨʦʱʝʥʠʷ ʩ ʫʯʝʪʦʤ ʦʙʪʝʢʘʥʠʷ ʃɸ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʧʦʣʝʪʘ. ɺʝʩʴ ʮʠʢʣ 

ʨʘʩʯʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥ ʥʘ ʩʫʧʝʨ-ʕɺʄ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 20 

ʊʬʣʦʧ/ʩ ʚ ʪʝʯʝʥʠʝ 2ʭ ʤʝʩʷʮʝʚ. ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʚ 

ʈʀɸʊ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʠʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʛʥʝʛʘʩʷʱʝʡ ʩʤʝʩʠ 

ʚ ʟʘʱʠʱʘʝʤʦʤ ʦʙʲʝʤʝ (ʩʤ. ʨʠʩʫʥʦʢ 14). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʪʘʪʴ 

ʦʜʥʠʤ ʠʟ ʧʨʝʮʝʜʝʥʪʦʚ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʆʊʊ ɺʉʉ ʚ ʯʘʩʪʠ ʫʩʣʦʚʠʡ 

ʧʨʠʤʝʥʝʥʠʷ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʧʦʞʘʨʦʪʫʰʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 14 ï ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ çʭʦʣʦʜʥʦʛʦè ʩʨʘʙʘʪʳʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ  



21 

 

 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʤʝʪʦʜ (çʦʪ ʧʨʦʪʦʪʠʧʘè) ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʝʜʣʦʞʝʥʠʡ ʚ ʆʊʊ ɺɺʉ (ʈʀɸʊ) ʥʘ ʙʘʟʝ ʵʪʘʣʦʥʥʳʭ ʤʦʜʝʣʝʡ ʃɸ 

ʧʦʢʦʣʝʥʠʷ 4++ ʠ 5, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʢʘʢ ɺʄʌ.  

ʊʨʝʪʠʡ ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ ʂʄ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʦʙʣʘʩʪʠ ʧʘʩʩʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʢʨʘʰ-ʪʝʩʪʳ) ï 

ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʟʘ ʩʯʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ (ʩʤ. 

ʨʠʩʫʥʦʢ 15). 

  
ʈʠʩʫʥʦʢ 15 ï ʊʨʝʪʠʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʂʄ ʜʣʷ ɺʀ ï  

ʧʦ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʝ 

ʂʄ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ. ɼʦ ʥʘʯʘʣʘ ʥʘʪʫʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ ʥʘ ʂʄ ʧʨʦʚʦʜʠʪʩʷ ʚʝʩʴ ʦʙʲʝʤ ʧʣʘʥʠʨʫʝʤʳʭ ʠʩʧʳʪʘʥʠʡ. ɼʘʣʝʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʠʩʧʳʪʘʪʝʣʴʥʦʤʫ ʮʝʥʪʨʫ 

ʚʤʝʩʪʝ ʩ ʦʧʳʪʥʳʤ ʦʙʨʘʟʮʦʤ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʚʠʯʥʳʡ ʦʙʲʝʤ ʥʘʪʫʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ (ʢʦʥʪʨʦʣʴʥʘʷ ʚʳʙʦʨʢʘ), ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦʨʳʭ ʧʨʦʚʝʨʷʝʪʩʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. ɽʩʣʠ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ 

ʚʠʨʪʫʘʣʴʥʳʝ ʠʩʧʳʪʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʪʫʨʥʳʤ, ʪʦ ʣʠʙʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʣʥʳʡ ʟʘʯʝʪ ʚʩʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘʪʫʨʥʳʭ ʨʘʙʦʪ (ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠ ʢʨʘʰ-ʪʝʩʪʘʭ: ʠʟ 200 ʠʩʧʳʪʘʥʠʡ ʪʦʣʴʢʦ 4 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʘʭ), ʣʠʙʦ ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʨʝʢʮʠʷ ʧʨʦʛʨʘʤʤʳ 

ʠʩʧʳʪʘʥʠʡ ʚ ʩʪʦʨʦʥʫ ʩʥʠʞʝʥʠʷ ʝʝ ʦʙʲʝʤʘ. ʇʦʨʷʜʦʢ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ çʧʦ ʢʦʥʪʨʦʣʴʥʦʡ ʚʳʙʦʨʢʝè ʪʨʝʙʫʝʪ ʧʦʜʨʦʙʥʦʡ ʧʨʦʨʘʙʦʪʢʠ 

ʠ ʧʨʦʚʝʨʢʠ ʥʘ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʩʘʤʦʣʝʪʦʚ ʧʦʢʦʣʝʥʠʷ 4++ ʠ 5. 

ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʮʝʥʢʘʤ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ï ʩʦʢʨʘʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠʩʧʳʪʘʥʠʡ ʥʘ 20-

40%. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʛʨʫʧʧʳ ʠʩʧʳʪʘʥʠʡ ʪʠʧʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʇʀ ʠ ɻʉʀ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ 300 ʧʦʣʝʪʦʚ ʚʦʟʤʦʞʥʦ ʩʦʢʨʘʱʝʥʠʝ ʥʘ 60-120 ʧʦʣʝʪʦʚ  

(ʩʤ. ʪʘʙʣʠʮʫ 1). 
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ʊʘʙʣʠʮʘ 1 ï ʉʦʢʨʘʱʘʝʤʳʡ ʦʙʲʝʤ ʪʠʧʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʠʩʧʳʪʘʥʠʡ  

ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʌʎɼ 

ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʮʝʥʢʠ 

ʂʦʣ-ʚʦ 

ʥʘʪʫʨʥʳʭ 

ʨʘʙʦʪ, 

ʰʪ. 

ʂʦʣ-ʚʦ 

ʚʠʨʪʫʘʣʴʥʳʭ 

ʠʩʧʳʪʘʥʠʡ, 

% 

1 

ʆʮʝʥʢʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʣʝʪʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

100 20-50 

2 ʆʮʝʥʢʘ ʧʨʦʪʠʚʦʦʙʣʝʜʝʥʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 30 15-30 

3 ʆʮʝʥʢʘ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʜʚʠʛʘʪʝʣʷ 20 30-50 

4 ʆʮʝʥʢʘ ʩʠʩʪʝʤʳ ʚʦʟʜʫʰʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 20 10-20 

5 ʆʮʝʥʢʘ ʩʠʩʪʝʤʳ ʞʠʜʢʦʩʪʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 20 10-20 

6 ʆʮʝʥʢʘ ʪʦʧʣʠʚʥʦʡ ʩʠʩʪʝʤʳ 50 15-30 

7 ʆʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ɸʉʇ 60 30-50 

 

ʋʯʠʪʳʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʘʛʨʝʛʘʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʩʪʘʚʝ 

ʩʠʩʪʝʤ ʃɸ, ʩʫʱʝʩʪʚʫʶʪ ʨʠʩʢʠ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʚʦʡʥʠʢʦʚ 

ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʪʝʧʝʥʴʶ ʛʦʪʦʚʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ-ʢʦʦʧʝʨʘʮʠʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʫ ʄʄ ʘʛʨʝʛʘʪʦʚ ʠ 

ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤ ʂʦʤʧʘʥʠʷ ʧʨʦʚʦʜʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʦʟʘʪʨʘʪʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʧʦʣʫʯʘʝʤʳʝ ʂʄ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʦʰʠʙʢʠ ʠ 

ʦʧʠʩʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʘʛʨʝʛʘʪʘ ʥʝ ʧʦʣʥʦ. ɺʘʣʠʜʘʮʠʷ ʤʦʜʝʣʝʡ ʘʛʨʝʛʘʪʦʚ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʨʘʛʤʝʥʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʝʡʯʘʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʘʯʝʩʪʚʦ, ʘʜʝʢʚʘʪʥʦʩʪʴ ʠ ʧʦʣʥʦʪʫ ɺʄʌ ʠ ʌʎɼ 

ʣʝʞʠʪ ʪʦʣʴʢʦ ʥʘ ʝʝ ʨʘʟʨʘʙʦʪʯʠʢʝ. ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʊɿ ʥʘ ʉʏ ʆʂʈ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʃɸ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʪʠʧʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʄʄ ʘʛʨʝʛʘʪʦʚ ʠ ʧʦʨʷʜʦʢ ʠʭ ʩʜʘʯʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ 

ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʦʪʘʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʚʦʚʣʝʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʉʏ ʚ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʠʟʜʝʣʠʷ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʅʊɼ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʧʨʠʤʝʥʝʥʠʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ɺʄʌ ʙʦʝʚʦʛʦ ʤʘʥʝʚʨʝʥʥʦʛʦ 

ʩʘʤʦʣʝʪʘ: 

- ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʦʜʫʣʷ; 

- ʩʮʝʥʘʨʠʠ ʧʦʚʝʜʝʥʠʷ ʃɸ ʠ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧ rʤʦʜʝʣʝʡ ʩ ʨʘʟʣʠʯʥʦʡ 

ʜʝʪʘʣʠʟʘʮʠʝʡ ʦʧʠʩʳʚʘʝʤʳʭ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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1 ʅʘʙʦʨ ʩʮʝʥʘʨʠʝʚ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʤʘʥʝʚʨʝʥʥʳʡ ʩʘʤʦʣʝʪ 

ʧʦʢʦʣʝʥʠʷ 4+, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʚ ʆʂɹ ʉʫʭʦʛʦ ʠ ʩʝʨʠʡʥʦ 

ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʩ 90-ʭ ʛʦʜʦʚ, ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʷʚʣʷʷʩʴ 

ʦʜʥʠʤ ʠʟ ʣʠʜʝʨʦʚ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ ʃɸ. ʄʥʦʛʦʣʝʪʥʠʡ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ ʣʝʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʥʘʜʝʞʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʘʣʠʜʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʟʘʜʘʯʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʩʧʳʪʘʥʠʡ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʨʘʟʮʦʚ ʃɸ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʚʳʙʨʘʥʳ ʪʠʧʦʚʳʝ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʉʂʊ, ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʳʪʘʥʠʡ ʃɸ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʝʥʳ ʚ 11-ʪʠ ʩʮʝʥʘʨʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʦʝʚʦʛʦ ʤʘʥʝʚʨʝʥʥʦʛʦ 

ʩʘʤʦʣʝʪʘ ( ʨʠʩʫʥʦʢ 16 ʠ ʪʘʙʣʠʮʘ 2): ʦʪ ʚʟʣʝʪʘ, ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʦʣʝʪʥʳʭ ʟʘʜʘʥʠʡ, ʜʦ ʧʦʩʘʜʢʠ. ʋʩʣʦʚʥʦ ʩʮʝʥʘʨʠʠ ʦʙʦʟʥʘʯʝʥʳ S01 - S11. 

ʄʥʦʛʠʝ ʩʮʝʥʘʨʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ, ʯʪʦ ʧʦʚʪʦʨʝʥʦ ʠ ʚ 

ʨʘʩʯʝʪʘʭ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩʮʝʥʘʨʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʦʯʝʪʘʥʠʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ, ʧʨʦʯʥʦʩʪʥʳʭ, 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ʈʘʟʨʘʙʦʪʘʥ ʨʷʜ 

ʤʦʜʝʣʝʡ ( ʪʘʙʣʠʮʘ 3), ʧʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ 

ʢʘʞʜʦʛʦ ʠʟ ʩʮʝʥʘʨʠʝʚ. ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʘ ʤʘʪʨʠʮʘ ʤʦʜʝʣʝʡ ʠ ʠʭ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʚ ʚʳʙʨʘʥʥʳʭ ʩʮʝʥʘʨʠʷʭ. 

 
ʈʠʩʫʥʦʢ 16 ï ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʮʝʥʘʨʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ ʃɸ 
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ʊʘʙʣʠʮʘ 2 ï ʉʮʝʥʘʨʠʠ ʧʨʠʤʝʥʝʥʠʷ çʚʠʨʪʫʘʣʴʥʦʛʦ ʩʘʤʦʣʝʪʘè 

ʆʙʦʟʥʘʯʝʥʠʝ ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

S01 ʉʪʨʘʛʠʚʘʥʠʝ 

ʉʘʤʦʣʝʪ ʥʘʭʦʜʠʪʩʷ ʥʘ ɺʇʇ. ʊʦʨʤʦʟʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ ʘʢʪʠʚʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ɼʚʠʛʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʚ 

ʨʝʞʠʤʝ çʤʘʢʩʠʤʘʣè. ʇʨʦʠʩʭʦʜʠʪ 

ʦʪʢʣʶʯʝʥʠʝ ʪʦʨʤʦʟʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʉʘʤʦʣʝʪ ʥʘʯʠʥʘʝʪ ʜʚʠʞʝʥʠʝ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʩʢʦʨʦʩʪʠ 20ʤ/ʩ ʜʚʠʛʘʪʝʣʴ 

ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ çʬʦʨʩʘʞè ʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ 

ʨʘʟʛʦʥ. ʉʮʝʥʘʨʠʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʦʮʝʥʢʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʧʘʜʘʥʠʷ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ ʦʪ 

ɺʇʇ ʠ ʨʘʙʦʪʝ ʩʪʚʦʨʦʢ ʧʦʜʧʠʪʢʠ ʃɸ 

S02 

ʆʪʨʳʚ ʩ ʥʘʙʦʨʦʤ 

ʚʳʩʦʪʳ ʠ ʫʙʦʨʢʦʡ 

ʩʪʦʝʢ ʰʘʩʩʠ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʬʠʥʘʣʴʥʳʡ ʨʘʟʛʦʥʥʳʡ 

ʫʯʘʩʪʦʢ ʜʚʠʞʝʥʠʷ ʩʘʤʦʣʝʪʘ ʧʦ ɺʇʇ. 

ʆʪʢʣʦʥʷʶʪʩʷ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʢʘʙʨʠʨʫʶʱʝʛʦ ʤʦʤʝʥʪʘ. 

ʇʨʦʠʩʭʦʜʠʪ ʦʪʨʳʚ ʇʆʐ, ʟʘʪʝʤ ʆʆʐ. 

ʇʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʚʳʧʦʣʥʷʝʪʩʷ 

ʢʦʤʘʥʜʘ ʥʘ ʫʙʦʨʢʫ ʰʘʩʩʠ. ɺʳʧʦʣʥʷʝʪʩʷ 

ʦʮʝʥʢʘ ʧʨʦʪʝʢʘʥʠʷ ʩʮʝʥʘʨʠʷ ʠ ʚʣʠʷʥʠʷ 

ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʥʘ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

S03 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ 

ʧʦʣʝʪ ʩ ɸʉʇ ʠ ʝʛʦ 

ʩʙʨʦʩ 

ɺʳʧʦʣʥʷʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦʣʝʪ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʙʨʦʩʦʤ ɸʉʇ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟʦʧʘʩʥʦʛʦ 

ʦʪʭʦʜʘ ʦʪ ʥʦʩʠʪʝʣʷ 

S04 
ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ 

ʧʦʣʝʪ + ʧʦʨʳʚ ʚʝʪʨʘ 

ɺʳʧʦʣʥʷʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦʣʝʪ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʣʘʥʝʨ 

ʧʦʨʳʚʘ ʚʝʪʨʘ. ɺʳʧʦʣʥʷʝʪʩʷ ʦʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

S05 ɺʳʭʦʜ ʠʟ ʧʝʪʣʠ 

ɺʳʧʦʣʥʷʝʪʩʷ ʚʳʭʦʜ ʠʟ ʬʠʛʫʨʳ çʇʝʪʣʷè 

ʚ ʥʠʞʥʝʡ ʪʦʯʢʝ ʬʠʛʫʨʳ. ʃɸ ʥʘʭʦʜʠʪʩʷ 

ʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʫʧʨʫʛʦʤ ʨʘʚʥʦʚʝʩʠʠ. ʇʨʦʚʦʜʠʪʩʷ 

ʦʮʝʥʢʘ ʧʨʦʪʝʢʘʥʠʷ ʩʮʝʥʘʨʠʷ ʠ ʚʣʠʷʥʠʷ 

ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʵʨʦʜʠʥʘʤʠʢʠ ʠ 

ʧʨʦʯʥʦʩʪʠ  
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ʊʘʙʣʠʮʘ 2 (ʧʨʦʜʦʣʞʝʥʠʝ) ï ʉʮʝʥʘʨʠʠ ʧʨʠʤʝʥʝʥʠʷ çʚʠʨʪʫʘʣʴʥʦʛʦ ʩʘʤʦʣʝʪʘè 

S06 çɹʦʯʢʘè (360ʦ) 

ɺʳʧʦʣʥʷʝʪʩʷ ʬʠʛʫʨʘ çɹʦʯʢʘè - ʧʦʣʥʳʡ 

ʦʙʦʨʦʪ ʚʦʢʨʫʛ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. ʃɸ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʧʨʦʪʝʢʘʥʠʷ ʩʮʝʥʘʨʠʷ ʠ ʚʣʠʷʥʠʷ 

ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ʟʝʨʢʘʣʦ 

ʪʦʧʣʠʚʘ ʚ ʪʦʧʣʠʚʥʳʭ ʙʘʢʘʭ ʠ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʃɸ 

S07 çʂʦʙʨʘè 

ɺʳʧʦʣʥʷʝʪʩʷ ʬʠʛʫʨʘ çʂʦʙʨʘè ʧʫʪʝʤ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʪʦʨʤʦʞʝʥʠʷ ʚ 

ʧʨʦʜʦʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩ ʚʳʭʦʜʦʤ ʥʘ 

ʟʘʢʨʠʪʠʯʝʩʢʠʝ ʫʛʣʳ ʘʪʘʢʠ. ʇʨʦʚʦʜʠʪʩʷ 

ʦʮʝʥʢʘ ʧʨʦʪʝʢʘʥʠʷ ʩʮʝʥʘʨʠʷ ʠ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

S08 ʈʘʟʛʦʥ ʜʦ ʄʤʘʢʩ 

ɺʳʧʦʣʥʷʝʪʩʷ ʨʘʟʛʦʥ ʥʘ ʙʦʣʴʰʠʭ ʯʠʩʣʘʭ 

ʄ ʠ ʚʳʩʦʪʘʭ. ʇʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʨʘʙʦʪʳ ʩʘʤʦʣʝʪʥʳʭ ʩʠʩʪʝʤ ʩʘʤʦʣʝʪʘ ʠ 

ʉʂɺ ʚ ʯʘʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʫʨʦʚʥʷ 

ʢʦʤʬʦʨʪʘ ʚ ʢʘʙʠʥʝ ʵʢʠʧʘʞʘ 

S09 
ʇʦʞʘʨ ʚ ʤʦʪʦʦʪʩʝʢʝ 

ʥʘ ʩʥʠʞʝʥʠʠ 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʝʪʘ ʥʘ ʥʠʟʢʠʭ ʚʳʩʦʪʘʭ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʚʦʟʥʠʢʘʝʪ ʩʨʘʙʘʪʳʚʘʥʠʝ 

ʩʠʩʪʝʤ rʧʦʞʘʨʦʪʫʰʝʥʠʷ. ʇʨʦʚʦʜʠʪʩʷ 

ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʜʫʚʘ 

ʤʦʪʦʦʪʩʝʢʘ ʠ ʨʘʙʦʪʳ ʉʇʊ. 

S10 

ɿʘʭʦʜ ʥʘ ʧʦʩʘʜʢʫ 

(ʚʳʧʫʩʢ ʩʪʦʝʢ 

ʰʘʩʩʠ)  

ɺʳʧʦʣʥʷʝʪʩʷ ʟʘʭʦʜ ʥʘ ʧʦʩʘʜʢʫ ʧʨʠ 

ʫʤʝʨʝʥʥʳʭ ʫʛʣʘʭ ʘʪʘʢʠ ʠ 

ʜʨʦʩʩʝʣʠʨʦʚʘʥʥʳʭ ʜʚʠʛʘʪʝʣʷʭ. 

ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʧʫʩʢ ʩʪʚʦʨʦʢ ʥʠʰ 

ʰʘʩʩʠ ʠ ʰʪʘʪʥʳʡ ʚʳʧʫʩʢ ʩʪʦʝʢ ʰʘʩʩʠ. 

ʇʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

S11 ʂʘʩʘʥʠʝ ɺʇʇ  

ɺʳʧʦʣʥʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʧʦʜʭʦʜ 

ʩʘʤʦʣʝʪʘ ʢ ʟʝʤʣʝ ʜʦ ʢʘʩʘʥʠʷ ʩʥʘʯʘʣʘ 

ʦʩʥʦʚʥʳʤʠ ʩʪʦʡʢʘʤʠ, ʟʘʪʝʤ ʧʝʨʝʜʥʝʡ 

ʦʧʦʨʦʡ ʰʘʩʩʠ. ʇʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʧʨʦʪʝʢʘʥʠʷ ʩʮʝʥʘʨʠʷ ʠ ʚʣʠʷʥʠʷ 

ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʵʨʦʜʠʥʘʤʠʢʠ ʠ 

ʧʨʦʯʥʦʩʪʠ 
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ʊʘʙʣʠʮʘ 3 ï ʆʙʦʟʥʘʯʝʥʠʷ ʤʦʜʝʣʝʡ 

 ̄
ʆʙʦʟʥʘʯʝʥʠʝ 

ʤʦʜʝʣʠ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

1 A (model_A) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ 

ʥʘʣʠʯʠʝʤ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ, ʧʦʜʚʠʞʥʳʤ ʩʦʧʣʦʤ ʠ ʧʘʥʝʣʷʤʠ 

ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ, ʧʝʨʝʜʥʝʡ ʠ ʦʩʥʦʚʥʳʤ ʩʪʦʡʢʘʤʠ ʰʘʩʩʠ 

2 B (model_B) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚʙʣʠʟʠ 

ɺʇʇ 

3 C (model_C) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ɸʉʇ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ 

4 D (model_D) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʭʦʜʦʚ ʠ ʚʳʭʦʜʦʚ ʧʘʪʨʫʙʢʦʚ ʩ 

ʤʦʜʫʣʝʤ ʧʦʨʠʩʪʦʛʦ ʪʝʣʘ, ʠʤʠʪʠʨʫʶʱʠʤ ʨʘʙʦʪʫ 

ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ 

5 E (model_E) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʨʠʩʪʦʛʦ ʚʭʦʜʘ ʚ ʧʦʣʦʩʪʴ ʩ 

ʚʳʩʦʢʠʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ñʤʫʩʦʨʘò 

6 F (model_F) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʦʧʣʠʚʥʳʭ ʙʘʢʦʚ ʩ ʠʤʠʪʘʮʠʝʡ 

ʨʘʙʦʪʳ ʥʘʩʦʩʦʚ ʜʨʝʥʘʞʘ ʠ ʧʝʨʝʪʝʢʘʥʠʷ 

7 G (model_G) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʠʜʨʦʙʘʢʦʚ ʠ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ 

8 H (model_H) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʠʜʨʦʥʘʩʦʩʦʚ 

9 I (model_I) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʬʨʘʛʤʝʥʪʦʚ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

10 J (model_J) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʢʦʚ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʩʠʩʪʝʤ 

11 K (model_K) ɸʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʘʙʠʥʳ ʧʠʣʦʪʘ ʩ ʩʠʩʪʝʤʦʡ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ 

12 L (model_L) ʋʧʨʫʛʦ-ʤʘʩʩʦʚʘʷ ʤʦʜʝʣʴ ʩ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ 

ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ 

 

ʊʘʙʣʠʮʘ 4 ï ʄʘʪʨʠʮʘ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ ʚ ʩʮʝʥʘʨʠʷʭ 

 ̄
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʤʦʜʝʣʠ 

ʉʮʝʥʘʨʠʡ 
S01 S02 S03 S04 S05 S06 S07 S08 S09 S10 S11 

1 model_A + + + + + + + + + + + 

2 model_B + +        + + 

3 model_C   +         

4 model_D        +    

5 model_E         +   

6 model_F      +      

7 model_G        +  +  

8 model_H        +  +  

9 model_I        +  +  

10 model_J         +   

11 model_K        +    

12 model_L     +      + 
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1.1 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʷ S01 çʉʪʨʘʛʠʚʘʥʠʝè 

ʉʮʝʥʘʨʠʡ S01 çʉʪʨʘʛʠʚʘʥʠʝè ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʩʪʘʜʠʠ: 

- ʃɸ ʥʘ ʪʦʨʤʦʟʘʭ ï ʫʜʝʨʞʠʚʘʥʠʝ; ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ï çʤʘʢʩʠʤʘʣè; 

ʩʪʚʦʨʢʠ ʧʦʜʧʠʪʢʠ ʨʘʙʦʪʘʶʪ; ʧʘʥʝʣʠ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʫʙʨʘʥʳ; ʩʦʧʣʘ ʦʙʞʘʪʳ; 

V = 0 ʤ/ʩ; H = 0 ʤ. 

- ʃɸ ï ʦʪʧʫʩʪʠʪʴ ʪʦʨʤʦʟʘ; ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ï çʤʘʢʩʠʤʘʣè; ʩʪʚʦʨʢʠ 

ʧʦʜʧʠʪʢʠ ʨʘʙʦʪʘʶʪ; ʧʘʥʝʣʠ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʫʙʨʘʥʳ; ʩʦʧʣʘ ʦʙʞʘʪʳ; 

ʘʤʦʨʪʠʟʘʪʦʨʳ ʩʪʦʝʢ ʰʘʩʩʠ ʨʘʟʞʠʤʘʶʪʩʷ; V = 0 ʤ/ʩ; H = 0 ʤ; 

- ʃɸ ʨʘʟʛʦʥʷʝʪʩʷ; ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ï ʧʦʣʥʳʡ çʬʦʨʩʘʞè; ʩʪʚʦʨʢʠ 

ʧʦʜʧʠʪʢʠ ʨʘʙʦʪʘʶʪ; ʧʘʥʝʣʠ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʫʙʨʘʥʳ; ʩʦʧʣʘ ʤʝʥʷʶʪ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʦʪʦʯʥʦʡ ʯʘʩʪʠ; ʨʘʙʦʪʘʶʪ ʩʪʚʦʨʢʠ ʧʦʜʧʠʪʢʠ; V = 20 ʤ/ʩ; H = 

0 ʤ; 

- ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʩʮʝʥʘʨʠʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ; 

V = 40 ʤ/ʩ; H = 0 ʤ. 

ʉʭʝʤʘ ʩʚʷʟʝʡ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʤʦʜʫʣʝ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 17. 

 

ʈʠʩʫʥʦʢ 17ï ʉʭʝʤʘ ʩʚʷʟʝʡ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʤʦʜʫʣʝ 

ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʇʂ SimInTech ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʷ S01 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 18. 

ɼʘʥʥʘʷ ʩʭʝʤʘ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ï ʇʂ SimInTech ʠ ʇʇ çʃʦʛʦʩè. ʉʚʷʟʴ ʤʝʞʜʫ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʤʦʜʫʣʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʯʝʨʝʟ 

TCP-IP ʩʦʝʜʠʥʝʥʠʝ. 

ʉ ʧʦʤʦʱʴʶ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪʩʷ ʚʩʝ ʩʪʘʜʠʠ ʩʮʝʥʘʨʠʷ S01. 

ʇʂ SimInTech ʬʦʨʤʠʨʫʝʪ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʙʣʦʢ 

çʢʣʠʝʥʪ TCP-IPè ʚ ʇʇ çʃʦʛʦʩè. ʉʢʦʨʦʩʪʴ ʃɸ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʇʇ çʃʦʛʦʩè, 
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ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʇʂ SimInTech. ɺ ʇʂ SimInTech ʧʦʣʫʯʝʥʥʘʷ ʩʢʦʨʦʩʪʴ ʃɸ 

ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ çʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢè. 

 

ʈʠʩʫʥʦʢ 18 ï ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʇʂ SimInTech 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠʟ ʇʂ SimInTech 

ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ ʢʦʥʩʪʘʥʪ ʚ ʇʇ çʃʦʛʦʩè ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʧʦʣʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʧʦʣʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 19.  
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ʈʠʩʫʥʦʢ 19 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ɻʋ 

ɼʣʷ ʦʪʢʨʳʪʠʷ çʛʦʨʣʘè ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʠʟ ʇʂ SimInTech ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʣʦʢʦʚ çʢʦʥʩʪʘʥʪè ʠ çʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷè ʚ ʇʇ çʃʦʛʦʩè 

ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʦʚʦʨʦʪʘ ʧʘʥʝʣʝʡ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ. 

ɹʣʦʢ çʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʦʨʦʪ ʪʦʣʴʢʦ ʚ 

ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʜʘʣʝʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʩʯʝʪʘ ʚ ʢʘʯʝʩʪʚʝ 

ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʜʘʶʪʩʷ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ. ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ 

ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʥʝʣʝʡ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 20. 

 

ʈʠʩʫʥʦʢ 20 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʥʝʣʝʡ 

ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʞʘʪʠʷ ʩʦʧʝʣ ʠʟ ʇʂ SimInTech ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ 

çʢʦʥʩʪʘʥʪʘè ʧʝʨʝʜʘʝʪʩʷ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʦʧʝʣ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʃɸ ʩʢʦʨʦʩʪʠ 20 ʤ/ʩ ʩʦʧʣʘ 

ʨʘʟʞʠʤʘʶʪʩʷ. ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʞʘʪʠʷ ʩʦʧʣʘ ʧʦʢʘʟʘʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 21. 
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ʈʠʩʫʥʦʢ 21 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʙʞʘʪʠʷ ʩʦʧʣʘ 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʃɸ ʩʢʦʨʦʩʪʠ 40 ʤ/ʩ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ çʩʪʦʧ-ʨʘʩʯʝʪè 

ʟʘʚʝʨʰʘʝʪʩʷ ʨʘʙʦʪʘ ʩʮʝʥʘʨʠʷ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ çʩʪʨʘʛʠʚʘʥʠʷè ʃɸ ʧʦ ɺʇʇ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʯʝʪʘ ʥʘ ʩʝʪʢʘʭ ʩ 

ʧʝʨʝʢʨʳʪʠʷʤʠ. ʈʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʠʟ 48 ʨʝʛʠʦʥʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʨʝʛʠʦʥʘ ʩʪʨʦʠʪʩʷ ʨʘʩʯʝʪʥʘʷ ʩʝʪʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʫʩʝʯʝʥʥʳʭ ʰʝʩʪʠʛʨʘʥʥʠʢʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʩʝʪʢʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʥʫ ʨʘʩʯʝʪʥʫʶ ʩʝʪʢʫ ʩ 

ʧʝʨʝʢʨʳʪʠʷʤʠ. ʀʪʦʛʦʚʘʷ ʨʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ʩʦʩʪʦʠʪ ʠʟ 20 ʤʣʥ ʷʯʝʝʢ. 

ʆʙʱʠʡ ʚʠʜ ʤʦʜʝʣʠ ʩ ʚʢʣʶʯʝʥʥʳʤʠ ʠ ʚʳʢʣʶʯʝʥʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 22 ʠ 23. 
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ʈʠʩʫʥʦʢ 22 ï ʆʙʱʠʡ ʚʠʜ ʤʦʜʝʣʠ ʩ ʚʢʣʶʯʝʥʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ (ʚʠʜ ʩʥʠʟʫ) 

 

ʈʠʩʫʥʦʢ 23 ï ʆʙʱʠʡ ʚʠʜ ʤʦʜʝʣʠ ʩ ʚʳʢʣʶʯʝʥʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ (ʚʠʜ ʩʥʠʟʫ) 

ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʬʶʟʝʣʷʞʘ ʃɸ ʠ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʥʦ ɻʋ çʉʪʝʥʢʘ ʙʝʟ 

ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷè. ʃɸ ʟʘʜʘʝʪʩʷ ʩʫʱʥʦʩʪʴʶ ʪʚʝʨʜʦʝ ʪʝʣʦ çPlaneè, ʢʦʪʦʨʦʝ ʧʦʢʦʠʪʩʷ 

ʜʦ ʤʦʤʝʥʪʘ t = 0,6 c, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʨʝʤʝʥʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʠ ʠʟ ʩʦʧʣʘ. ʇʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʚʨʝʤʝʥʠ t = 0,6 c ʃɸ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʝʨʝʭʦʜ ʩʮʝʥʘʨʠʷ S01 ʚʦ ʚʪʦʨʫʶ ʩʪʘʜʠʶ. 

ʂʘʞʜʘʷ ʩʪʚʦʨʢʘ ʧʦʜʧʠʪʢʠ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʦʚ ʃɸ, ʷʚʣʷʶʱʘʷʩʷ 

ʧʦʪʦʤʢʦʤ ʪʚʝʨʜʦʛʦ ʪʝʣʘ çPlaneè, ʥʘʭʦʜʠʪʩʷ ʚ ʦʪʜʝʣʴʥʦʡ ʛʨʘʥʠʮʝ ʠ ʦʧʨʝʜʝʣʝʥʘ 

ʩʫʱʥʦʩʪʴʶ ʪʚʝʨʜʦʝ ʪʝʣʦ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʮʝʥʘʨʠʷ ʩʪʚʦʨʢʠ ʧʦʜʧʠʪʢʠ 

ʜʚʠʛʘʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ. 

ʇʘʥʝʣʠ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʪʚʝʨʜʳʤ ʪʝʣʦʤ ʠ ʷʚʣʷʪʁʩʷ 

ʧʦʪʦʤʢʘʤʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ çPlaneè.  

ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʦʧʣʘ ʦʙʞʠʤʘʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʠʥʠʤʘʣʴʥʦʤʫ 

ʜʠʘʤʝʪʨʫ ʚʳʭʦʜʥʦʛʦ ʩʝʯʝʥʠʷ.  ʅʘ ʨʠʩʫʥʢʘʭ 24 ʠ 25 ʧʨʠʚʝʜʝʥʳ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʩʦʧʣʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʧʦʩʣʝ ʦʙʞʘʪʠʷ. 
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ʈʠʩʫʥʦʢ 24 ï ʂʦʥʬʠʛʫʨʘʮʠʠ ʩʦʧʣʘ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

 

ʈʠʩʫʥʦʢ 25 ï ʂʦʥʬʠʛʫʨʘʮʠʠ ʩʦʧʣʘ ʧʦʩʣʝ ʦʙʞʘʪʠʷ 

ɺ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʘʥʝʣʠ ʟʘʞʠʤʘʶʪ çʛʦʨʣʦè 

ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ. ʅʘ ʨʠʩʫʥʢʘʭ 26 ʠ 27 ʧʨʝʜʩʪʘʚʣʝʥ rʢʦʥʬʠʛʫʨʘʮʠʠ ʧʘʥʝʣʝʡ 

ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʚ ʠʩʭʦʜʥʦʡ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ ʠ ʧʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ 

ʧʦʣʦʞʝʥʠʝ çʧʘʥʝʣʠ ʫʙʨʘʥʳè. 

 

ʈʠʩʫʥʦʢ 26 ï ʂʦʥʬʠʛʫʨʘʮʠʠ ʧʘʥʝʣʝʡ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʚ ʠʩʭʦʜʥʦʡ ʨʘʩʯʝʪʥʦʡ 

ʤʦʜʝʣʠ 

 

ʈʠʩʫʥʦʢ 27 ï ʂʦʥʬʠʛʫʨʘʮʠʠ ʧʘʥʝʣʝʡ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʧʦʩʣʝ ʧʝʨʝʤʝʱʝʥʠʷ ʚ 

ʧʦʣʦʞʝʥʠʝ çʧʘʥʝʣʠ ʫʙʨʘʥʳè 

ʅʘ ʨʠʩʫʥʢʘʭ 28 ʠ 29 ʧʨʠʚʝʜʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʤʦʤʝʥʪʳ 

ʚʨʝʤʝʥʠ 0,6 ʩʝʢʫʥʜ ʠ 11,5 ʩʝʢʫʥʜ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʤʝʥʪʘʤ ʥʘʯʘʣʘ 

ʜʚʠʞʝʥʠʷ ʃɸ (ʧʝʨʝʭʦʜ ʥʘ ʚʪʦʨʫʶ ʩʪʘʜʠʶ) ʠ ʩʢʦʨʦʩʪʠ 40 ʤ/ʩ (ʟʘʚʝʨʰʝʥʠʝ 

ʩʮʝʥʘʨʠʷ) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 



33 

 

 

 

ʈʠʩʫʥʦʢ 28 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 0,6 ʩ 

 

ʈʠʩʫʥʦʢ 29 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 11,5 ʩ 

ʅʘ ʨʠʩʫʥʢʝ 30 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʘʤʧʣʠʪʫʜʳ ʩʢʦʨʦʩʪʠ ʃɸ, ʧʝʨʝʜʘʥʥʳʡ ʠʟ 

ʇʇ çʃʦʛʦʩè ʚ ʇʂ SimInTech. 

 

ʈʠʩʫʥʦʢ 30 ï ɻʨʘʬʠʢ ʘʤʧʣʠʪʫʜʳ ʩʢʦʨʦʩʪʠ, ʧʝʨʝʜʘʥʥʳʡ ʚ ʇʂ SimInTech 
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1.2 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʷ S02 çʅʘʙʦʨ ʚʳʩʦʪʳ ʩ ʫʙʦʨʢʦʡ ʩʪʦʝʢ 

ʰʘʩʩʠè 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩ ̫ʬʠʥʘʣʴʥʳʡ ʨʘʟʛʦʥʥʳʡ ʫʯʘʩʪʦʢ ʜʚʠʞʝʥʠʷ ʃɸ ʧʦ ɺʇʇ. ɼʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʢʘʙʨʠʨʫʶʱʝʛʦ ʤʦʤʝʥʪʘ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʦʪʢʣʦʥʷʶʪʩʷ. ʇʨʦʠʩʭʦʜʠʪ 

ʦʪʨʳʚ ʇʆʐ, ʟʘʪʝʤ ʦʪʨʳʚ ʆʆʐ. ʇʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʧʦʣʝʪʘ ʚʳʧʦʣʥʷʝʪʩʷ 

ʢʦʤʘʥʜʘ ʥʘ ʫʙʦʨʢʫ ʩʪʦʝʢ ʰʘʩʩʠ. ɺʳʧʦʣʥʷʝʪʩʷ ʦʮʝʥʢʘ ʧʨʦʪʝʢʘʥʠʷ ʩʮʝʥʘʨʠʷ ʠ 

ʚʣʠʷʥʠʷ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʥʘ ɸɼʍ ʠ ʥʘʛʨʫʟʢʠ ʥʘ ʩʪʚʦʨʢʠ ʚ ʧʨʦʮʝʩʩʝ ʫʙʦʨʢʠ. 

ʉʮʝʥʘʨʠʡ S02 çʅʘʙʦʨ ʚʳʩʦʪʳ ʩ ʫʙʦʨʢʦʡ ʩʪʦʝʢ ʰʘʩʩʠè ʚʢʣʶʯʘʝʪ ʪʨʠ ʩʪʘʜʠʠ: 

- ʩʪʦʡʢʠ ʰʘʩʩʠ ï ʚʳʧʫʱʝʥ;r ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ï ʧʦʣʥʳʡ çʬʦʨʩʘʞè; 

ʩʪʚʦʨʢʠ ʧʦʜʧʠʪʢʠ ʨʘʙʦʪʘʶʪ; ʧʘʥʝʣʠ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʫʙʨʘʥʳ; ʩʦʧʣʘ ʨʘʟʞʘʪʳ; 

- ʩʪʦʡʢʠ ʰʘʩʩʠ ï ʫʙʦʨʢʘ ʰʘʩʩʠ; ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ï ʧʦʣʥʳʡ çʬʦʨʩʘʞè; 

ʩʪʚʦʨʢʠ ʧʦʜʧʠʪʢʠ ʨʘʙʦʪʘʶʪ; ʧʘʥʝʣʠ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʫʙʨʘʥʳ; ʩʦʧʣʘ ʨʘʟʞʘʪʳ;  

- ʩʪʦʡʢʠ ʰʘʩʩʠ ï ʫʙʦʨʢʘ ʰʘʩʩʠ; ʩʪʚʦʨʢʠ ʥʠʰ ʰʘʩʩʠ ʫʙʨʘʥʳ; ʩʠʣʦʚʘʷ 

ʫʩʪʘʥʦʚʢʘ ï ʧʦʣʥʳʡ çʬʦʨʩʘʞè; ʩʪʚʦʨʢʠ ʧʦʜʧʠʪʢʠ ʨʘʙʦʪʘʶʪ; ʧʘʥʝʣʠ 

ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʫʙʨʘʥʳ; ʩʦʧʣʘ ʨʘʟʞʘʪʳ; ʧʨʠ ʥʘʙʦʨʝ ʚʳʩʦʪʳ 100 ʤ ʩʮʝʥʘʨʠʡ 

ʟʘʚʝʨʰʘʝʪʩʷ. 

ʉʭʝʤʘ ʩʚʷʟʝʡ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʤʦʜʫʣʝ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 31. ʉʭʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʇʂ SimInTech ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʷ S02 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 

32. ʇʂ SimInTech ʧʨʠʥʠʤʘʝʪ ʦʪ ʇʇ çʃʦʛʦʩè ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʤʘʩʩ ʃɸ ʠ 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʧʦʜʚʠʞʥʳʝ ʵʣʝʤʝʥʪʳ ʃɸ. 

ɺ ʇʂ SimInTech ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ çʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢè. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ 

ʫʩʪʘʥʦʚʢʠ ʠʟ ʇʂ SimInTech ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ ʢʦʥʩʪʘʥʪ ʚ ʇʇ çʃʦʛʦʩè ʧʝʨʝʜʘʶʪʩʷ 

ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʩʤ. ʨʠʩʫʥʦʢ 33). 

 

ʈʠʩʫʥʦʢ 31 ï ʉʭʝʤʘ ʩʚʷʟʝʡ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʤʦʜʫʣʝ 
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ʈʠʩʫʥʦʢ 32 ï ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʇʂ SimInTech 

 

ʈʠʩʫʥʦʢ 33 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ɻʋ 

ɼʣʷ ʚʟʣʝʪʘ ʃɸ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʝʨʥʫʪʴ ʎʇɻʆ ʥʘ 20 ʛʨʘʜʫʩʦʚ ʠ ʚʝʨʥʫʪʴ ʚ 

ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʎʇɻʆ ʚ ʪʝʯʝʥʠʠ 1,0 ï 2,0 ʩ. ɼʣʷ ʵʪʦʛʦ ʠʟ ʇʂ SimInTech 

ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʦʚ çʢʦʥʩʪʘʥʪè ʠ çʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷè ʚ ʇʇ çʃʦʛʦʩè 

ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʦʚʦʨʦʪʘ ʎʇɻʆ.  

ɼʣʷ ʟʘʢʨʳʪʠʷ ʇʆʐ ʠ ʆʆʐ ʠʟ ʇʂ SimInTech ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʦʚ çʢʦʥʩʪʘʥʪè 

ʠ çʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷè ʚ ʇʇ çʃʦʛʦʩè ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʦʚʦʨʦʪʘ ʰʘʩʩʠ. ʏʝʨʝʟ 5 ʩ ʧʦʩʣʝ ʥʘʯʘʣʘ ʚʟʣʝʪʘ ʙʣʦʢ çʢʫʩʦʯʥʦ-

ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʦʨʦʪ ʇʆʐ ʠ ʆʆʐ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 3,7 ʩ. 

ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʫʙʦʨʢʠ ʰʘʩʩʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 36. 
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ʈʠʩʫʥʦʢ 36 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʚʦʨʦʪʘ ʰʘʩʩʠ 

ɼʣʷ ʟʘʢʨʳʪʠʷ ʩʪʚʦʨʦʢ ʰʘʩʩʠ ʠʟ ʇʂ SimInTech ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʦʚ çʢʦʥʩʪʘʥʪè 

ʠ çʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷè ʚ ʇʇ çʃʦʛʦʩè ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʦʚʦʨʦʪʘ ʩʪʚʦʨʦʢ ʰʘʩʩʠ. ʏʝʨʝʟ 3 ʩ ʧʦʩʣʝ ʥʘʯʘʣʘ ʧʦʚʦʨʦʪʘ ʰʘʩʩʠ ʙʣʦʢ 

çʢʫʩʦʯʥʦ-ʧʦʩʪʦʷʥʥʘʷ ʬʫʥʢʮʠʷè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʦʨʦʪ ʩʪʚʦʨʦʢ ʰʘʩʩʠ ʟʘ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ 1,7 ʩ. ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʰʘʩʩʠ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 37. 

ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ ʃɸ ʚʳʩʦʪʳ 100 ʤ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ çʩʪʦʧ-ʨʘʩʯʝʪè 

ʟʘʚʝʨʰʘʝʪʩʷ ʨʘʙʦʪʘ ʩʮʝʥʘʨʠʷ. 

 

ʈʠʩʫʥʦʢ 37 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʧʦʚʦʨʦʪʘ ʩʪʚʦʨʦʢ ʰʘʩʩʠ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʷ S02 ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʢʘʢ 

ʧʨʦʜʦʣʞʝʥʠʝ ʩʯʝʪʘ ʩʦ ʩʮʝʥʘʨʠʷ S01 çCʪʨʘʛʠʚʘʥʠʝè, ʚ ʢʦʪʦʨʦʤ ʃɸ ʨʘʟʛʦʥʷʝʪʩʷ ʜʦ 

ʩʢʦʨʦʩʪʠ 40 ʤ/ʩ ʧʦ ɺʇʇ. ɸʥʘʣʦʛʠʯʥʦ ʩʮʝʥʘʨʠʶ S01 çCʪʨʘʛʠʚʘʥʠʝè ʨʘʩʯʝʪ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʯʝʪʘ ʥʘ ʩʝʪʢʘʭ ʩ ʧʝʨʝʢʨʳʪʠʷʤʠ. 

ʈʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʠʟ 48 ʨʝʛʠʦʥʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʩʪʨʦʠʪʩʷ 

ʨʘʩʯʝʪʥʘʷ ʩʝʪʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʫʩʝʯʝʥʥʳʭ ʰʝʩʪʠʛʨʘʥʥʠʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ 

ʩʝʪʢʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʥʫ ʨʘʩʯʝʪʥʫʶ ʩʝʪʢʫ ʩ ʧʝʨʝʢʨʳʪʠʷʤʠ. ʀʪʦʛʦʚʘʷ ʨʘʩʯʝʪʥʘʷ 

ʩʝʪʢʘ ʩʦʩʪʦʠʪ ʠʟ 20 ʤʣʥ ʷʯʝʝʢ. 

ʆʙʱʠʡ ʚʠʜ ʤʦʜʝʣʠ ʩ ʚʳʧʫʱʝʥʥʳʤʠ ʰʘʩʩʠ ʠ ʦʪʢʨʳʪʳʤʠ ʩʪʚʦʨʢʘʤʠ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 38. ɺ ʩʮʝʥʘʨʠʠ ʚʳʯʠʩʣʷʶʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ɸɼʍ ʃɸ ʠ 



37 

 

 

ʥʘʛʨʫʟʢʠ ʥʘ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ. ʅʘ ʨʠʩʫʥʢʝ 39 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʢʦʤʧʦʥʝʥʪʳ 

ʮʝʥʪʨʘ ʤʘʩʩ ʃɸ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʠ Oy, ʧʝʨʝʜʘʥʥʳʡ ʠʟ ʇʇ çʃʦʛʦʩè ʚ ʇʂ 

SimInTech. ʅʘ ʨʠʩʫʥʢʝ 40 ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʃɸ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʚʟʣʝʪʘ. ʎʇɻʆ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ, 

ʰʘʩʩʠ ʚʳʧʫʱʝʥʳ, ʩʪʚʦʨʢʠ ʦʪʢʨʳʪʳ. ʅʘ ʨʠʩʫʥʢʝ 41 ʧʨʠʚʝʜʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃɸ ʧʨʠ ʫʙʦʨʢʝ ʩʪʦʝʢ ʰʘʩʩʠ.  

 

ʈʠʩʫʥʦʢ 38 ï ʆʙʱʠʡ ʚʠʜ ʤʦʜʝʣʠ ʩ ʚʳʧʫʱʝʥʥʳʤʠ ʰʘʩʩʠ ʠ ʦʪʢʨʳʪʳʤʠ ʩʪʚʦʨʢʘʤʠ 

(ʚʠʜ ʩʥʠʟʫ) 

 

ʈʠʩʫʥʦʢ 39 ï ɻʨʘʬʠʢ ʢʦʤʧʦʥʝʥʪʳ ʮʝʥʪʨʘ ʤʘʩʩ ʃɸ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʠ Oy, 

ʧʝʨʝʜʘʥʥʳʡ ʚ ʇʂ SimInTech ʠʟ ʇʂ ʃʦʛʦʩ 
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ʈʠʩʫʥʦʢ 40 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃɸ 

ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʚʟʣʝʪʘ, ʇʘ 

 

ʈʠʩʫʥʦʢ 41  ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃɸ ʥʘ t = 7 c 

(ʫʙʦʨʢʘ ʰʘʩʩʠ), ʇʘ 



39 

 

 

1.3 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʷ S03 çɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦʣʝʪ ʩ 

ʛʨʫʟʦʤ + ʩʙʨʦʩè 

ɺ ʩʮʝʥʘʨʠʠ S03 ʤʦʜʝʣʠʨʫʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦʣʝʪ ʃɸ ʩ ʯʝʪʳʨʴʤʷ 

ʛʨʫʟʘʤʠ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʙʨʦʩ ʦʜʥʦʛʦ ʠʟ ʛʨʫʟʦʚ. ʆʪʜʝʣʝʥʠʝ 

ʛʨʫʟʘ ʦʪ ʥʦʩʠʪʝʣʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʪʘʧʫʣʴʪʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʢʣʶʯʝʥʠʝʤ ʨʘʟʛʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʷʟʢʠʡ ʩʞʠʤʘʝʤʳʡ ʛʘʟ ʩ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʦʜʝʣʠ ʘʪʤʦʩʬʝʨʳ ʜʣʷ ʚʳʩʦʪʳ H = 11 000 ʤ ʠ ʯʠʩʣʘ ʄʘʭʘ M = 0,8. ʅʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʪʨʘʝʢʪʦʨʠʶ ʦʪʭʦʜʘ ʛʨʫʟʘ ʦʪ ʥʦʩʠʪʝʣʷ. 

ʉʮʝʥʘʨʠʡ S03 çɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦʣʝʪ ʩ ʛʨʫʟʦʤ + ʩʙʨʦʩè ʚʢʣʶʯʘʝʪ ʧʷʪʴ 

ʩʪʘʜʠʡ: 

- ʃɸ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦʣʝʪ; ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʧʣʘ ʚ 

ʙʘʣʘʥʩʠʨʦʚʦʯʥʦʤ ʧʦʣʦʞʝʥʠʠ; ʩʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ ʨʘʙʦʪʘʝʪ ʥʦʤʠʥʘʣʴʥʦ; 

ʩʪʚʦʨʢʠ ʧʦʜʧʠʪʢʠ ʥʝ ʨʘʙʦʪʘʶʪ; ʧʘʥʝʣʠ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ ʫʙʨʘʥʳ; ʛʨʫʟʳ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ ʢʘʪʘʧʫʣʴʪʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ; 

- ʢʦʤʘʥʜʘ ʥʘ ʩʪʘʨʪ; ʩʨʘʙʘʪʳʚʘʝʪ ʢʘʪʘʧʫʣʴʪʘ; ʛʨʫʟ ʜʚʠʞʝʪʩʷ ʚʤʝʩʪʝ ʩ 

ʚʳʚʦʜʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʢʘʪʘʧʫʣʴʪʳ (0,3 ʤ); 

- ʛʨʫʟ ʩʚʦʙʦʜʥʦ ʜʚʠʞʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʃɸ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ; ʨʘʩʯʝʪ ʧʨʦʚʦʜʠʪʩʷ ʜʦ ʦʪʭʦʜʘ ʛʨʫʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 10 ʤ; 

- ʢʦʤʘʥʜʘ ʥʘ ʟʘʧʫʩʢ ʨʘʟʛʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʛʨʫʟʘ;  

- ʛʨʫʟ ʜʚʠʞʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʃɸ ʩ ʚʢʣʶʯʝʥʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. 

ʉʭʝʤʘ ʩʚʷʟʠ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʤʦʜʫʣʝ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 42. ʉʭʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʇʂ SimInTech ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʠʷ S03 ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 43. ʉ ʧʦʤʦʱʴʶ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪʩʷ ʚʩʝ ʩʪʘʜʠʠ ʩʮʝʥʘʨʠʷ 

S03 çɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʧʦʣʝʪ ʩ ʛʨʫʟʦʤ + ʩʙʨʦʩè. ʇʂ SimInTech ʬʦʨʤʠʨʫʝʪ 

ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʙʣʦʢ çʢʣʠʝʥʪ TCP-IPè ʚ ʇʇ 

çʃʦʛʦʩè. ɺ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ ʚʳʩʪʫʧʘʶʪ ʧʘʨʘʤʝʪʨʳ ʨʘʙʦʪʳ ʨʘʟʛʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʛʨʫʟʘ ʠ ʟʘʢʦʥ ʜʚʠʞʝʥʠʷ ʢʘʪʘʧʫʣʴʪʳ. ɿʘʢʦʥʦʤ ʜʚʠʞʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ ʢʘʪʘʧʫʣʴʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʩʯʝʪʘ 

ʜʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʷʚʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ 

ʛʨʫʟ ʧʦ ʦʩʷʤ Ox, Oy, Oz, ʠ ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪʭʦʜʘ ʛʨʫʟʘ ʦʪ ʥʦʩʠʪʝʣʷ. ʂʦʤʧʦʥʝʥʪʳ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʠ ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩ ʛʨʫʟʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʇʇ çʃʦʛʦʩè, ʧʝʨʝʜʘʶʪʩʷ ʚ ʇʂ SimInTech ʠ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʣʦʢʘ çʚʨʝʤʝʥʥʦʡ ʛʨʘʬʠʢè. 

ʇʝʨʚʦʡ ʩʪʘʜʠʝʡ ʩʮʝʥʘʨʠʷ S03 ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʧʦʣʝʪʘ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʨʘʙʦʪʝ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ. ʇʦʵʪʦʤʫ ʧʝʨʚʳʝ 10 ʩ 

ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠ ʯʠʩʣʝ ʄʘʭʘ ʄ 

= 0,8 ʥʘ ʚʳʩʦʪʝ ʅ = 11000 ʤ. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʢʘʪʘʧʫʣʴʪʳ ʇʂ SimInTech ʧʝʨʝʜʘʝʪ ʚ 

ʇʇ çʃʦʛʦʩè ʟʘʢʦʥ ʝʝ ʜʚʠʞʝʥʠʷ ʚ ʚʠʜʝ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ (ʨʠʩʫʥʦʢ 

44). 
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ʈʠʩʫʥʦʢ 42 ï ʉʭʝʤʘ ʩʚʷʟʝʡ ʚ ʠʥʪʝʛʨʘʮʠʦʥʥʦʤ ʤʦʜʫʣʝ 

 

ʈʠʩʫʥʦʢ 43 ï ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʇʂ SimInTech 

 

ʈʠʩʫʥʦʢ 44 ï ɹʣʦʢ ʢʫʩʦʯʥʦ-ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʟʘʜʘʥʠʷ ʟʘʢʦʥʘ ʜʚʠʞʝʥʠʷ 

ʢʘʪʘʧʫʣʴʪʳ 
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ɼʦ ʤʦʤʝʥʪʘ ʦʪʭʦʜʘ ʛʨʫʟʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 10 ʤ ʜʚʠʛʘʪʝʣʴ ʛʨʫʟʘ ʚʳʢʣʶʯʝʥ. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʘʢʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʟ ʇʂ SimInTech ʧʦʩʨʝʜʩʪʚʦʤ 

ʙʣʦʢʘ ʢʦʥʩʪʘʥʪ ʚ ʇʇ çʃʦʛʦʩè ʧʝʨʝʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ ʩʨʝʟʝ ʩʦʧʣʘ ʛʨʫʟʘ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʚʢʣʶʯʝʥʠʝ ʨʘʟʛʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʛʨʫʟʘ, ʟʥʘʯʝʥʠʷ ʧʦʣʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʧʦʣʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʥʷʶʪʩʷ ʥʘ ʥʦʚʳʝ 

(ʨʠʩʫʥʦʢ 44). ʇʨʠ ʦʪʭʦʜʝ ʛʨʫʟʘ ʦʪ ʃɸ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 100 ʤ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʘ 

çʩʪʦʧ-ʨʘʩʯʝʪè ʨʘʙʦʪʘ ʩʮʝʥʘʨʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 
 

 

ʈʠʩʫʥʦʢ 44 ï ʉʭʝʤʘ ʧʝʨʝʜʘʯʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ɻʋ 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʮʝʥʘʨʠʷ S03 ʧʨʦʚʦʜʠʪʩʷ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʩʪʘʥʦʚʢʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʯʝʪʘ ʥʘ ʩʝʪʢʘʭ ʩ ʧʝʨʝʢʨʳʪʠʷʤʠ. ʈʘʩʯʝʪʥʘʷ 

ʩʝʪʢʘ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʠʟ 53 ʨʝʛʠʦʥʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʨʝʛʠʦʥʘ ʩʪʨʦʠʪʩʷ ʨʘʩʯʝʪʥʘʷ 

ʩʝʪʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʫʩʝʯʝʥʥʳʭ ʰʝʩʪʠʛʨʘʥʥʠʢʦʚ. ɺ ʦʙʣʘʩʪʠ ʧʘʜʝʥʠʷ ʛʨʫʟʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 20 ʤ ʟʘʜʘʥ ʙʣʦʢ ʣʦʢʘʣʴʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 0,0625 

ʤ. ʇʦʣʫʯʝʥʥʳʝ ʩʝʪʢʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʥʫ ʨʘʩʯʝʪʥʫʶ ʩʝʪʢʫ ʩ ʧʝʨʝʢʨʳʪʠʷʤʠ. 

ʀʪʦʛʦʚʘʷ ʤʦʜʝʣʴ ʩʦʩʪʦʠʪ ʠʟ 33 ʤʣʥ ʷʯʝʝʢ. ʅʘ ʨʠʩʫʥʢʝ 45 ʧʨʠʚʝʜʝʥ ʚʠʜ 

ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʃɸ. 

 

ʈʠʩʫʥʦʢ 45 ï ʈʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʃɸ 
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ɺ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʛʨʫʟʳ ʥʘʭʦʜʷʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘ 

ʢʘʪʘʧʫʣʴʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. ʅʘ ʨʠʩʫʥʢʘʭ 46 ʧʦʢʘʟʘʥʘ ʤʦʜʝʣʴ ʩ ʥʘʯʘʣʴʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʛʨʫʟʦʚ.  

 

ʈʠʩʫʥʦʢ 46 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʫʟʦʚ 

ɺ ʟʘʜʘʯʝ ʚʳʯʠʩʣʷʶʪʩʷ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ɸɼʍ ʩʙʨʘʩʳʚʘʝʤʦʛʦ ʛʨʫʟʘ ʠ 

ʧʦʣʦʞʝʥʠʝ ʝʛʦ ʮʝʥʪʨʘ ʤʘʩʩ.  

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʝʪʘ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʨʝʜʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʪʦʢʘ: 

- ʩʢʦʨʦʩʪʴ 236,12 ʤ/ʩ; 

- ʜʘʚʣʝʥʠʝ 22699,9 ʇʘ; 

- ʪʝʤʧʝʨʘʪʫʨʘ 216,7 ʂ. 

ʅʘ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʟʘʜʘʝʪʩʷ ʫʩʣʦʚʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʦʪʦʢʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʯʠʩʣʦ ʄʘʭʘ 0,8; 

- ʫʛʦʣ ʘʪʘʢʠ 0 ʛʨʘʜʫʩʦʚ. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʛʨʘʥʠʮʝ çʇʦʣʥʦʝ ʜʘʚʣʝʥʠʝ (Stangation)è ʟʘʜʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʘʨʘʤʝʪʨʳ ɻʋ çʇʦʣʥʦʝ ʜʘʚʣʝʥʠʝ (Stangation)è ʜʣʷ 

ʨʘʟʛʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʛʨʫʟʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʥʩʪʘʥʪʘʤʠ, ʧʝʨʝʜʘʥʥʳʤʠ ʠʟ 

ʇʂ SimInTech. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʃɸ ʠ ʛʨʫʟʦʚ ʟʘʜʘʝʪʩʷ ɻʋ çʉʪʝʥʢʘ ʙʝʟ 

ʧʨʦʩʢʘʣʴʟʳʚʘʥʠʷè. 

ɺ ʥʘʯʘʣʝ ʩʮʝʥʘʨʠʷ ʛʨʫʟ ʥʘʭʦʜʠʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʝʟ 

ʜʚʠʞʝʥʠʷ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʢʦʤʘʥʜʳ ʥʘ ʩʪʘʨʪ ʢʘʪʘʧʫʣʴʪʘ ʩʨʘʙʘʪʳʚʘʝʪ, ʠ ʛʨʫʟ 

ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʚʤʝʩʪʝ ʩ ʚʳʚʦʜʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʢʘʪʘʧʫʣʴʪʳ. ʀʟʤʝʥʝʥʠʝ 

ʧʦʣʦʞʝʥʠʷ ʛʨʫʟʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ, ʧʝʨʝʜʘʥʥʦʤʫ ʠʟ ʇʂ SimInTech. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʢʣʶʯʝʥʠʷ ʨʘʟʛʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʛʨʫʟʘ ʧʘʨʘʤʝʪʨʳ ɻʋ 

çʇʦʣʥʦʝ ʜʘʚʣʝʥʠʝ (Stangation)è ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʜʚʠʛʘʪʝʣʷ ʩ ʧʦʤʦʱʴʶ 

ʇʂ SimInTech. 

ʅʘ ʨʠʩʫʥʢʝ 47 ʧʨʠʚʝʜʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʄʘʭʘ ʚ ʧʣʦʩʢʦʩʪʠ 

ʩʠʤʤʝʪʨʠʠ ʃɸ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 10 ʩ. ʅʘ ʨʠʩʫʥʢʝ 48 ʧʨʠʚʝʜʝʥʦ ʧʦʣʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʙʣʠʟʠ ʛʨʫʟʘ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 10 ʩ. ʅʘ ʨʠʩʫʥʢʝ 

49 ʧʨʠʚʝʜʝʥʳ ʧʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʟʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʢʘʪʘʧʫʣʴʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 47 ï ʇʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʄʘʭʘ ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 10 ʩ 

 

ʈʠʩʫʥʦʢ 48 ï ʇʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʙʣʠʟʠ ʛʨʫʟʘ 

ʥʘ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t = 10 ʩ, ʇʘ 

 

ʈʠʩʫʥʦʢ 49 ï ʇʦʣʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚʙʣʠʟʠ ʛʨʫʟʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʢʘʪʘʧʫʣʴʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʇʘ 

ʀʟ ʨʠʩʫʥʢʘ 49 ʚʠʜʥʦ, ʯʪʦ ʛʨʫʟ ʦʪʦʰʝʣ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ɻʨʫʟ 

ʩʤʝʩʪʠʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʨʘʚʥʦʝ 0,3 ʤ. 

ʅʘ ʨʠʩʫʥʢʝ 50 ʧʨʠʚʝʜʝʥ ʛʨʘʬʠʢ ʧʦʪʦʢʘ ʤʘʩʩʳ ʜʣʷ ʨʘʟʛʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʛʨʫʟʘ. ʅʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 11,5 ʩ ʚʠʜʥʦ ʚʢʣʶʯʝʥʠʝ ʜʚʠʛʘʪʝʣʷ. ʕʪʦʪ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘʩʪʫʧʘʝʪ, ʢʦʛʜʘ ʛʨʫʟ ʦʪʦʰʝʣ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 10 ʤ ʦʪ ʃɸ. ʅʘ 
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ʨʠʩʫʥʢʘʭ 51 ʠ 52 ʧʨʠʚʝʜʝʥʳ ʧʦʣʷ ʜʘʚʣʝʥʠʷ ʥʘ ʃɸ ʠ ɸʉʇ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʪʘ 

ʈɼʊʊ ʠ ʚ ʥʘʯʘʣʝ ʨʘʟʛʦʥʘ ɸʉʇ. ʅʘ ʨʠʩʫʥʢʝ 53 ʧʨʠʚʝʜʝʥʳ ʠʟʤʝʥʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪʳ Y ʮʝʥʪʨʘ ʤʘʩʩ rɸʉʇ ʧʝʨʝʜʘʥʥʳʭ ʠʟ ʇʇ çʃʦʛʦʩè ʚ ʇʂ SimInTech. 

 

ʈʠʩʫʥʦʢ 50 ï ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʧʦʪʦʢʘ ʤʘʩʩ r

  

ʈʠʩʫʥʦʢ 51 ï ʇʦʣʷ ʜʘʚʣʝʥʠʷ ʥʘ ʃɸ ʠ ɸʉʇ ʧʨʠ ʩʪʘʨʪʝ ʈɼʊʊ 

 

ʈʠʩʫʥʦʢ 52 ï ʇʦʣʷ ʜʘʚʣʝʥʠʷ ʥʘ ʃɸ ʠ ɸʉʇ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʨʘʟʛʦʥʘ ɸʉʇ 


