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1. ʆɹʒɽʂʊ, ʇʈɽɼʄɽʊ, ʇʈʆɹʃɽʄɸ, ɻʀʇʆʊɽɿɸ, ʎɽʃʔ, ʄɽʊʆɼ, 

ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʫʯʝʥʠʢʠ 10 ʢʣʘʩʩʘ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʧʦʯʝʨʢʘ ʫʯʝʥʠʢʦʚ ʥʘ ʠʭ 

ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ.  

ʊʨʘʜʠʮʠʦʥʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʦʛʥʦʟʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʦ ʚʦʟʤʦʞʥʳʭ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʰʢʦʣʴʥʠʢʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʜʠʩʮʠʧʣʠʥʘʤ. ɸ ʤʝʞʜʫ ʪʝʤ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʜʦʙʥʦʡ ʧʨʦʛʥʦʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʣʷ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʙʳʣʘ ʙʳ ʚʝʩʴʤʘ ʞʝʣʘʪʝʣʴʥʦʡ. 

ɻʠʧʦʪʝʟʘ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʦʜʦʙʥʳʝ 

ʧʨʦʛʥʦʟʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʛʝʥʦʪʠʧʘ ʫʯʝʥʠʢʘ ʧʦ ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʥʘ 

ʢʦʪʦʨʳʝ ʦʥ ʪʘʢʞʝ ʚʣʠʷʝʪ, ʢʘʢ ʠ ʥʘ ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ, ʪ.ʝ. ʧʦ ʧʨʠʟʥʘʢʘʤ 

ʧʦʯʝʨʢʘ. ʃʫʯʰʠʤ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʛʝʥʦʪʠʧ, ʜʝʪʝʨʤʠʥʠʨʫʶʱʠʡ ʥʘʠʚʳʩʰʠʝ 

ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ. ɿʜʝʩʴ ʢʦʥʝʯʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ 

ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʫʯʝʥʠʢʦʚ, ʜʝʪʝʨʤʠʥʠʨʫʝʤʳʝ 

ʛʝʥʦʤʦʤ, ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʦʩʚʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ.  

ʆʜʥʘʢʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʜʦʙʥʫʶ ʧʨʦʛʥʦʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙʳʯʥʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʨʦʩʳ ʠʣʠ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʪʝʩʪʦʚʳʝ ʠʩʧʳʪʘʥʠʷ ʫʯʘʱʠʭʩʷ, ʯʪʦ ʧʨʦʙʣʝʤʘʪʠʯʥʦ ʩ 

ʶʨʠʜʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʜʦʩʪʫʧʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʵʪʦʛʦ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ 

ʤʝʪʦʜʠʢʠ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʛʝʥʦʤʘ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʤʦʛʣʠ ʙʳ ʜʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʦ ʛʝʥʳ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʷ 

ʜʝʪʝʨʤʠʥʠʨʫʶʪ ʚʳʩʦʢʠʝ ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʫʯʝʥʠʢʦʚ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʜʠʩʮʠʧʣʠʥʘʤ, ʚʝʩʴʤʘ ʜʦʨʦʛʠ, ʪʨʫʜʦʝʤʢʠ, ʪʨʝʙʫʶʪ ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʝʨʚʦʢʣʘʩʩʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʠ ʜʘʞʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʰʠʭ ʫʩʣʦʚʠʷʭ.  

ʇʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʞʝʣʘʪʝʣʴʥʦ ʠʤʝʪʴ 

ʧʨʦʛʥʦʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʳʭ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ ʙʫʜʫʱʠʭ 

ʘʙʠʪʫʨʠʝʥʪʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʝʪ 

ʜʦʩʪʫʧʥʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜʠʢ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʫʯʝʥʠʝ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʨʘʙʦʪʝ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʥʘ ʦʩʥʦʚʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ-ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʯʝʨʢʘ ʫʯʘʱʠʭʩʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʭ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ.  

ʀʜʝʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʛʝʥʦʪʠʧ ʫʯʝʥʠʢʘ 

ʜʝʪʝʨʤʠʥʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʫʯʝʙʥʳʝ ʜʦʩʪʠʞʝʥʠʷ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʥʝʰʥʝ ʥʘʙʣʶʜʘʝʤʳʝ ʧʨʠʟʥʘʢʠ ʧʦʯʝʨʢʘ, ʧʦʵʪʦʤʫ ʤʝʞʜʫ ʫʯʝʙʥʳʤʠ 
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ʜʦʩʪʠʞʝʥʠʷʤʠ ʠ ʧʨʠʟʥʘʢʘʤʠ ʧʦʯʝʨʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʟʘʠʤʦʩʚʷʟʴ (ʨʠʩʫʥʦʢ 

1). 

 
ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʝʪʝʨʤʠʥʘʮʠʠ 

ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʫʯʘʱʝʛʦʩʷ ʝʛʦ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ 

 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ, ʟʥʘʷ ʵʪʫ ʚʟʘʠʤʦʩʚʷʟʴ, ʦʙʦʟʥʘʯʝʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 

1 ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʧʦ ʧʨʠʟʥʘʢʘʤ ʧʦʯʝʨʢʘ ʫʯʘʱʝʛʦʩʷ ʤʦʞʥʦ ʩʫʜʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʦ ʝʛʦ ʛʝʥʦʪʠʧʝ, ʥʦ ʠ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʷʭ. 

ʇʨʠʟʥʘʢʠ ʧʦʯʝʨʢʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʠʟʫʘʣʴʥʦ ʠ ʠʭ 

ʦʮʝʥʢʘ ʥʝʩʦʧʦʩʪʘʚʠʤʦ ʧʨʦʱʝ, ʯʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʛʝʥʦʪʠʧʘ.  

ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʫʯʝʙʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ 

ʫʯʘʱʠʭʩʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ (ʧʨʠʟʥʘʢʘʤʠ) ʠʭ ʧʦʯʝʨʢʘ, ʘ ʟʘʪʝʤ ʧʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ-ʥʘʙʣʶʜʘʝʤʳʤ ʧʨʠʟʥʘʢʘʤ ʢʦʩʚʝʥʥʦ ʦʮʝʥʠʚʘʪʴ, ʪ.ʝ. ʧʦ 

ʩʫʪʠ, ʠʟʤʝʨʷʪʴ, ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʫʯʘʱʝʛʦʩʷ ʢ ʪʝʤ ʠʣʠ ʠʥʳʤ ʫʯʝʙʥʳʤ 

ʜʦʩʪʠʞʝʥʠʷʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. ɹʝʟʫʩʣʦʚʥʦ, 

ʢʦʩʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʚʩʝʛʜʘ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ, ʢʦʪʦʨʫʶ 

ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʠ ʫʤʝʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʛʥʦʟʝ.  

ʇʨʘʚʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʠʟʥʘʢʠ ʧʦʯʝʨʢʘ, ʢʨʦʤʝ 

ʛʝʥʦʪʠʧʘ ʫʯʘʱʝʛʦʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ ʪʘʢʞʝ ʠ 

ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ, ʥʘʧʨʠʤʝʨ, ʪʝʢʫʱʝʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʯʘʱʝʛʦʩʷ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʩʪʝʧʝʥʠ ʢʦʤʬʦʨʪʥʦʩʪʠ- 

ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ ʦʙʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʟʘʧʠʩʴ. ʕʪʠ 

ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʧʦ ʩʪʝʧʝʥʠ ʠʭ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʣʠ ʯʝʣʦʚʝʢʘ:  

1 ʌʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʯʝʣʦʚʝʢʘ.  

2 ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʘʤʦʛʦ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʫʯʝʙʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ 

ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʯʝʣʦʚʝʢʘ.  
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʦʯʝʨʢʘ ʫʯʘʱʠʭʩʷ ʠ ʠʭ ʫʯʝʙʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʧʦ ʜʠʩʮʠʧʣʠʥʘʤ, 

ʠʟʫʯʘʝʤʳʤ ʚ ʄɹʆʋ ʉʆʐ ˉ2, ʠ, ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʪʫʧʣʝʥʠʠ ʠ ʚʳʙʦʨʝ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ.  

 

1.1. ʂʨʘʪʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʥʦʚʳʡ ʥʦʚʘʮʠʦʥʥʳʡ
1
 ʤʝʪʦʜ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʡ ʘʥʘʣʠʟ (ɸʉʂ-

ʘʥʘʣʠʟ).  

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʙʦʨʘ ɸʉʂ-ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ 

ʚʢʣʶʯʘʝʪ ʪʝʦʨʠʶ ʠ ʤʝʪʦʜ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʚ ʩʦʧʦʩʪʘʚʠʤʦʡ 

ʬʦʨʤʝ ʩʠʣʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ 

ʥʝʧʦʣʥʳʭ ʟʘʰʫʤʣʝʥʥʳʭ ʜʘʥʥʳʭ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʯʠʩʣʦʚʦʡ ʠ 

ʥʝ ʯʠʩʣʦʚʦʡ ʧʨʠʨʦʜʳ, ʠʟʤʝʨʷʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʰʢʘʣ ʠ ʝʜʠʥʠʮʘʭ 

ʠʟʤʝʨʝʥʠʷ.  

ʆʯʝʥʴ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦ, ʯʪʦ ɸʉʂ-ʘʥʘʣʠʟ ʠʤʝʝʪ ʩʚʦʡ 

ʨʘʟʚʠʪʳʡ ʠ ʜʦʩʪʫʧʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʩʪʫʧʘʝʪ ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ çʕʡʜʦʩè.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʥʦ ʩʠʩʪʝʤʘ 

çʕʡʜʦʩè ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʭ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

- ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʦʵʪʦʤʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʘ ʚʦ ʤʥʦʛʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ 

(http://lc.kubagro.ru/aidos/index.htm); 

- ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʣʥʦʤ ʦʪʢʨʳʪʦʤ ʙʝʩʧʣʘʪʥʦʤ ʜʦʩʪʫʧʝ 

(http://lc.kubagro.ru/aidos/_Aidos-X.htm), ʧʨʠʯʝʤ ʩ ʘʢʪʫʘʣʴʥʳʤʠ ʠʩʭʦʜʥʳʤʠ 

ʪʝʢʩʪʘʤʠ (http://lc.kubagro.ru/__AIDOS-X.txt); 

- ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʪ.ʝ. ʦʥʘ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʝʩʪʴ ʘʢʪ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 1987 ʛʦʜʘ) 

(http://lc.kubagro.ru/aidos/aidos02/PR-4.htm); 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʝ ʚʳʷʚʣʝʥʠʝ ʚ ʩʦʧʦʩʪʘʚʠʤʦʡ ʬʦʨʤʝ ʩʠʣʳ ʠ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʥʝʧʦʣʥʳʭ 

ʟʘʰʫʤʣʝʥʥʳʭ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ (ʥʝʣʠʥʝʡʥʳʭ) ʜʘʥʥʳʭ ʦʯʝʥʴ ʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʯʠʩʣʦʚʦʡ ʠ ʥʝ ʯʠʩʣʦʚʦʡ ʧʨʠʨʦʜʳ, ʠʟʤʝʨʷʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

                                                 
1
 ʀʥʥʦʚʘʮʠʦʥʥʳʡ ï ʛʦʪʦʚʳʡ ʢ ʚʥʝʜʨʝʥʠʶ, ʥʦʚʘʮʠʦʥʥʳʡ ï ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʥʳʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

http://lc.kubagro.ru/aidos/index.htm
http://lc.kubagro.ru/aidos/_Aidos-X.htm
http://lc.kubagro.ru/__AIDOS-X.txt
http://lc.kubagro.ru/aidos/aidos02/PR-4.htm
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ʪʠʧʘʭ ʰʢʘʣ (ʥʦʤʠʥʘʣʴʥʳʭ, ʧʦʨʷʜʢʦʚʳʭ ʠ ʯʠʩʣʦʚʳʭ) ʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ (ʪ.ʝ. ʥʝ ʧʨʝʜʲʷʚʣʷʝʪ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʘʥʥʳʤ, 

ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ, ʘ ʦʙʨʘʙʘʪʳʚʘʝʪ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʝʩʪʴ); 

- ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʢʘʣʴʥʳʭ (ʧʦʩʪʘʚʣʷʝʤʳʭ ʩ 

ʠʥʩʪʘʣʣʷʮʠʝʡ) ʠ ʦʙʣʘʯʥʳʭ ʫʯʝʙʥʳʭ ʠ ʥʘʫʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʭ 31 ʠ 203, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

(http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf); 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʫʣʴʪʠʷʟʳʯʥʫʶ ʧʦʜʜʝʨʞʢʫ ʠʥʪʝʨʬʝʡʩʘ ʥʘ 44 ʷʟʳʢʘʭ. 

ʗʟʳʢʦʚʳʝ ʙʘʟʳ ʚʭʦʜʷʪ ʚ ʠʥʩʪʘʣʣʷʮʠʶ ʠ ʤʦʛʫʪ ʧʦʧʦʣʥʷʪʴʩʷ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ; 

- ʧʦʜʜʝʨʞʠʚʘʝʪ on-line ʩʨʝʜʫ ʥʘʢʦʧʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ (http://aidos.byethost5.com/map5.php); 

- ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʝ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʧʝʨʘʮʠʠ 

ʩʠʥʪʝʟʘ ʤʦʜʝʣʝʡ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʘʣʠʟʫʝʪ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ (GPU), ʯʪʦ ʥʘ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʢʦʨʝʥʠʝ 

ʨʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʘʟ, ʯʪʦ ʨʝʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʙʦʣʴʰʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʙʦʣʴʰʠʭ ʟʥʘʥʠʡ; 

- ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ 

ʠʥʬʦʨʤʘʮʠʶ, ʘ ʝʝ ʚ ʟʥʘʥʠʷ ʠ ʨʝʰʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʟʥʘʥʠʡ ʟʘʜʘʯ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʦʡ ʤʦʜʝʣʠ, ʛʝʥʝʨʠʨʫʷ 

ʧʨʠ ʵʪʦʤ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʠʯʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʚʳʭʦʜʥʳʭ 

ʬʦʨʤ (ʨʘʟʚʠʪʠʷ ʢʦʛʥʠʪʠʚʥʘʷ ʛʨʘʬʠʢʘ), ʫ ʤʥʦʛʠʭ ʠʟ ʢʦʪʦʨʳʭ ʥʝʪ ʥʠʢʘʢʠʭ 

ʘʥʘʣʦʛʦʚ ʚ ʜʨʫʛʠʭ ʩʠʩʪʝʤʘʭ (ʧʨʠʤʝʨʳ ʬʦʨʤ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚ ʨʘʙʦʪʝ: 

http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf); 

- ʭʦʨʦʰʦ ʠʤʠʪʠʨʫʝʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʩʪʠʣʴ ʤʳʰʣʝʥʠʷ: ʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ, ʧʦʥʷʪʥʳʝ ʵʢʩʧʝʨʪʘʤ ʥʘ ʦʩʥʦʚʝ ʠʭ ʦʧʳʪʘ, ʠʥʪʫʠʮʠʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʉʠʩʪʝʤʘ çʕʡʜʦʩè ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ 

ʠʥʬʦʨʤʘʮʠʶ, ʘ ʝʝ ʚ ʟʥʘʥʠʷ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʟʥʘʥʠʡ 

ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ 

ʤʦʜʝʣʠ (ʨʠʩʫʥʢʠ 1 ʠ 2): 

203
http://lc.kubagro.ru/aidos/Presentation_Aidos-online.pdf
http://aidos.byethost5.com/map5.php
http://lc.kubagro.ru/aidos/aidos18_LLS/aidos18_LLS.pdf
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ɼɸʅʅʓɽ
(ʀʅʌʆʈʄɸʎʀʗ, ɿɸʇʀʉɸʅʅɸʗ

ʅɸ ʂɸʂʆʄ-ʃʀɹʆ ʗɿʓʂɽ ʀʃʀ ɺ ʉʀʉʊɽʄɽ ʂʆɼʀʈʆɺɸʅʀʗ
ʅɸ ʅʆʉʀʊɽʃɽ ʀʃʀ ʅɸʍʆɼʗʑɸʗʉʗ ɺ ʂɸʅɸʃɽ ʉɺʗɿʀ

ʀ ʈɸʉʉʄɸʊʈʀɺɸɽʄɸʗ ɹɽɿʆʊʅʆʉʀʊɽʃʔʅʆ
ʂ ɽɽ ʉʄʓʉʃʆɺʆʄʋ ʉʆɼɽʈɾɸʅʀʖ)

ʀʅʌʆʈʄɸʎʀʗ
(ʆʉʄʓʉʃɽʅʅʓɽ ɼɸʅʅʓɽ, ʊ.ɽ. ʉʆɻʃɸʉʅʆ ʂʆʅʎɽʇʎʀʀ
ʉʄʓʉʃɸ ʐɽʅʂɸ-ɸɹɽʃʔʉʆʅɸ ɼɸʅʅʓɽ, ɺ ʂʆʊʆʈʓʍ

ɺʓʗɺʃɽʅʓ ʇʈʀʏʀʅʅʆ-ʉʃɽɼʉʊɺɽʅʅʓɽ ɿɸɺʀʉʀʄʆʉʊʀ)

ɿʅɸʅʀʗ

(ʀʅʌʆʈʄɸʎʀʗ, ʇʆʃɽɿʅɸʗ

ɼʃʗ ɼʆʉʊʀɾɽʅʀʗ ʎɽʃɽʁ,

ʊ.ɽ. ʋʇʈɸɺʃɽʅʀʗ)

ʇʦʩʪʘʥʦʚʢʘ ʮʝʣʝʡ,

ʦʮʝʥʢʘ ʟʥʘʢʘ ʠ ʩʪʝʧʝʥʠ

ʚʣʠ̫ʥʠ̫ ʠʥʬʦʨʤʘʮʠʠ

ʥʘ ʠʭ ʜʦʩʪʠʞʝʥʠʝ

ɸʥʘʣʠʟ ʜʘʥʥr ʭ -

ʚr ʚ̫ʣʝʥʠʝ ʚ ʥʠʭ

ʩʦʙr ʪʠʡ ʠ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥr ʭ ʩʚ̫ʟʝʡ

ʤʝʞʜʫ ʩʦʙr ʪʠ̫ʤʠ

ʆ ʩʦʦʪʥʦh ʝʥʠʠ ʩʦʜʝʨʞʘʥʠ̫ ʧʦʥ̫ʪʠʡ: çɼʘʥʥr ʝè, çʀʥʬʦʨʤʘʮʠ̫è ʠ çɿʥʘʥʠ̫è

 
ʈʠʩʫʥʦʢ 1 

 

1.2. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʘ ʧʫʪʝʤ ʨʝʰʝʥʠʷ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ:  

ï ʟʘʜʘʯʘ-1: ʢʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;  

ï ʟʘʜʘʯʘ-2: ʩʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ;  

ï ʟʘʜʘʯʘ-3: ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʩʠʩʪʝʤʥʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ);  

ï ʟʘʜʘʯʘ-4: ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

(ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʢʣʘʩʩʦʚ);  

ï ʟʘʜʘʯʘ-5: ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ.  

ʕʪʠ ʟʘʜʘʯʠ ʧʦ ʩʫʪʠ ʷʚʣʷʶʪʩʷ ʵʪʘʧʘʤʠ ɸʉʂ-ʘʥʘʣʠʟʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʠʭ ʨʝʰʝʥʠʝ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʝ çʕʡʜʦʩè, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ɸʉʂ-ʘʥʘʣʠʟʘ (ʨʠʩʫʥʦʢ 3). 
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ʇʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪɹ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥr ʭ, ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè

ʂʦʛʥʠʪʠʚʥʦ-ʮʝʣʝʚʘ̫ ʩʪʨʫʢʪʫʨʠʟʘʮʠ̫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ

(ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥr ʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩ-ʍ++è ɻʪʘʧ ɸʉʂ-ʘʥʘʣʠʟʘ)

ʌʦʨʤʘʣʠʟʘʮʠ̫ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ

Class_Sc, Gr_ClSc

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥr ʝ

ʢhʘʣr  ʠ ʛʨʘʜʘʮʠʠ Opis_Sc, Gr_OpSc

ʆʧʠʩʘʪʝʣɹʥr ʝ

ʢhʘʣr  ʠ ʛʨʘʜʘʮʠʠ

Inp_data, Inp_data.xls

ʀʩʭʦʜʥr ʝ ʜʘʥʥr ʝ

ʆʙʫʯʘʁ ʘɦ̫ ʚr ʙʦʨʢʘ,

ʚɻʝʥʪʦʣʦʛʠʯʝʩʢʘ̫

ʙʘʟʘ ʜʘʥʥr ʭ
Obi_zag

ɿʘʛʦʣʦʚʢʠ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ

Obi_Kcl

ʂʦʜr  ʢʣʘʩʩʦʚ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ
Obi_Krg

ʂʦʜr  ʧʨʠʟʥʘʢʦʚ ʦʙ̡ʝʢʪʦʚ

ʦʙʫʯʘʁ ʝɦʡ ʚrʙʦʨʢʠ

ʉʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ

ʢʦʜʠʨʦʚʘʥʠ̫ ʠʩʭʦʜʥr ʭ

ʜʘʥʥr ʭ - ʧʨʦʛʨʘʤʤʥr ʝ

ʠʥʪʝʨʬʝʡʩr  (API)

ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠ̫ ʤʦʜʝʣʝʡ

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ

ʤʦʜʝʣʠ

ʉʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥr ʝ

ʤʦʜʝʣʠ (ʤʦʜʝʣʠ ʟʥʘʥʠʡ)

(ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘ̫

ʪʠʧʠʟʘʮʠ̫)

Abs

ʄʘʪʨʠʮʘ ʘʙʩʦʣʁ ʪʥr ʭ ʯʘʩʪʦʪ

(ʤʘʪʨʠʮʘ ʩʦʧʨ̫ʞʝʥʥʦʩʪʠ,

ʢʦʨʨʝʣ̫ʮʠʦʥʥʘ̫ ʤʘʪʨʠʮʘ)

Prc2

ʄʘʪʨʠʮʘ ʫʩʣʦʚʥr ʭ

ʠ ʙʝʟʫʩʣʦʚʥr ʭ ʧʨʦʮʝʥʪʥr ʭ

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʨʘʩʯʠʪʘʥʥʘ̫

ʧʦ ʯʠʩʣʫ ʦʙ̡ʝʢʪʦʚ ʢʣʘʩʩʦʚ

Prc1

ʄʘʪʨʠʮʘ ʫʩʣʦʚʥr ʭ

ʠ ʙʝʟʫʩʣʦʚʥr ʭ ʧʨʦʮʝʥʪʥr ʭ

ʨʘʩʧʨʝʜʝʣʝʥʠʡ, ʨʘʩʯʠʪʘʥʥʘ̫

ʧʦ ʯʠʩʣʫ ʧʨʠʟʥʘʢʦʚ ʢʣʘʩʩʦʚ

INF3
ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ

ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ

ʪʝʦʨʝʪʠʯʝʩʢʠ

ʦʞʠʜʘʝʤr ʤʠ

ʯʘʩʪʦʪʘʤʠ

INF2
ʂʦʣʠʯʝʩʪʚʦ

ʟʥʘʥʠʡ ʧʦ

ɸ.ʍʘʨʢʝʚʠʯʫ

INF5
ROI-return on

investment

INF7
ʈʘʟʥʦʩʪɹ

ʫʩʣʦʚʥʦʡ ʠ

ʙʝʟʫʩʣʦʚʥʦʡ

ʚʝʨʦ̫ʪʥʦʩʪʝʡ

INF1
ʂʦʣʠʯʝʩʪʚʦ

ʟʥʘʥʠʡ ʧʦ

ɸ.ʍʘʨʢʝʚʠʯʫ

INF4
ROI-return on

investment

INF6
ʈʘʟʥʦʩʪɹ

ʫʩʣʦʚʥʦʡ ʠ

ʙʝʟʫʩʣʦʚʥʦʡ

ʚʝʨʦ̫ʪʥʦʩʪʝʡ

ɺr ʙʦʨ

ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ

ʤʦʜʝʣʠ

ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʨʘʩʧʦʟʥʘʚʘʥʠ̫

ʩʠʩʪʝʤʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ

ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠ̫

ʈʝh ʝʥʠʝ

ʟʘʜʘʯ ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʧʨʠʥ̫ʪʠ̫

ʨʝh ʝʥʠʡ (ʫʧʨʘʚʣʝʥʠ̫)

ʈʝh ʝʥʠʝ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠ̫

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ

ʠʩʩʣʝʜʦʚʘʥʠ̫ ʝʝ ʤʦʜʝʣʠ

 
ʈʠʩʫʥʦʢ 2 

 

2. ʈɽʐɽʅʀɽ ɿɸɼɸʏ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɿʘʜʘʯʘ 1. ʂʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʠ ʬʦʨʤʘʣʠʟʘʮʠʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

ʇʨʠ ʢʦʛʥʠʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʨʝʰʘʝʪʩʷ, ʯʪʦ ʤʳ ʙʫʜʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʢʘʢ ʚʣʠʷʶʱʠʝ ʥʘ ʥʝʛʦ 

ʬʘʢʪʦʨʳ, ʠ ʯʪʦ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʥʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʵʪʘʧ ɸʉʂ-ʘʥʘʣʠʟʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ 

ʩʠʩʪʝʤʫ: çʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʝʨʢʘ ʫʯʝʥʠʢʦʚ ʧʦ ʫʨʦʚʥʷʤ ʠʭ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʫʯʝʥʥʦʩʪʠè 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʮʝʥʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʯʝʨʢʘ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ ʟʘ ʦʜʥʦ ʧʦʣʫʛʦʜʠʝ. 
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ʊʘʙʣʠʮʘ 1 ï ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʬʨʘʛʤʝʥʪ) 

͙͙͙̅͊ͣ͡ ˨͊ͭ͊ Ѕ ͯ;͔͙ͤ͊͟ 

˽ͦ͡ 

˻
ͼ
͔
ͤ
͟
͊

 

˾
͊
͘
ͣ
͔
ͪ
 
͋
ͯ
͟
͍

 

˹
͊
͟
͡
ͦ
ͤ
 
͋
ͯ
͟
͍

 

̅
ͦ
ͪ
ͣ
͊
 
͋
ͯ
͟
͍

 

˹
͊
ͨ
ͪ
͊
͍
͡
͔
ͤ
͙
͔
 
ͨ
ͦ
;
͔
ͪ
͟
͊

 

˿
͙
͡
͊
 
ͤ
͊
͗
͙
ͣ
͊

 

̆
͊
ͪ
͊
͟
ͭ
͔
ͪ
 
ͤ
͊
ͨ
͙
ͫ
͊
ͤ
͙
Ύ
 

ͫ
͡
ͦ
͍

 

˻
͋
΅
͊
Ύ
 
ͦ
ͼ
͔
ͤ
͟
͊
 
ͨ
ͦ
;
͔
ͪ
͟
͊

 

ˢ͙ͫ͊ͤͤ͟ ˮ 2019_09_04 ̂;͔͙ͤ͟ м  ͣ   

ͫ
ͪ
͔
͒
ͤ
͙
͔

 

͍
ͨ
ͪ
͊
͍
ͦ

 

ͦ
͟
ͪ
ͯ
͎
͡
·
͔

 

ͫ
ͭ
ͪ
ͦ
;
͟
͙
 
ͨ
ͪ
Ύ
ͣ
·
͔

 

͡
͔
͎
͟
͊
Ύ

 

ͫ
ͣ
͔
΄
͊
ͤ
ͤ
·
͚
 
ͫ
ͭ
͙
͡
Έ

 

ͫ
ͭ
͊
ͪ
͊
ͭ
͔
͡
Έ
ͤ
·
͚

 

ˢ͙ͫ͊ͤͤ͟ ˮ 2019_09_05 ̂;͔͙ͤ͟ м  ͣ   

ͫ
ͪ
͔
͒
ͤ
͙
͔

 

͍
ͨ
ͪ
͊
͍
ͦ

 

ͦ
͟
ͪ
ͯ
͎
͡
·
͔

 

ͫ
ͭ
ͪ
ͦ
;
͟
͙
 
ͨ
ͪ
Ύ
ͣ
·
͔

 

͡
͔
͎
͟
͊
Ύ

 

ͫ
ͣ
͔
΄
͊
ͤ
ͤ
·
͚
 
ͫ
ͭ
͙
͡
Έ

 

ͫ
ͭ
͊
ͪ
͊
ͭ
͔
͡
Έ
ͤ
·
͚

 

ˢ͙ͫ͊ͤͤ͟ ˮ 2019_09_07 ̂;͔͙ͤ͟ м  ͣ 3 

ͫ
ͪ
͔
͒
ͤ
͙
͔

 

͍
ͨ
ͪ
͊
͍
ͦ

 

ͦ
͟
ͪ
ͯ
͎
͡
·
͔

 

ͫ
ͭ
ͪ
ͦ
;
͟
͙
 
ͨ
ͪ
Ύ
ͣ
·
͔

 

͡
͔
͎
͟
͊
Ύ

 

ͫ
ͣ
͔
΄
͊
ͤ
ͤ
·
͚
 
ͫ
ͭ
͙
͡
Έ

 

ͫ
ͭ
͊
ͪ
͊
ͭ
͔
͡
Έ
ͤ
·
͚

 

ˢ͙ͫ͊ͤͤ͟ ˮ 2019_09_11 ̂;͔͙ͤ͟ м  ͣ   

ͫ
ͪ
͔
͒
ͤ
͙
͔

 

͍
ͨ
ͪ
͊
͍
ͦ

 

ͦ
͟
ͪ
ͯ
͎
͡
·
͔

 

ͫ
ͭ
ͪ
ͦ
;
͟
͙
 
ͨ
ͪ
Ύ
ͣ
·
͔

 

͡
͔
͎
͟
͊
Ύ

 

ͫ
ͣ
͔
΄
͊
ͤ
ͤ
·
͚
 
ͫ
ͭ
͙
͡
Έ

 

ͫ
ͭ
͊
ͪ
͊
ͭ
͔
͡
Έ
ͤ
·
͚

 

ˢ͙ͫ͊ͤͤ͟ ˮ 2019_09_14 ̂;͔͙ͤ͟ м  ͣ 3 

ͫ
ͪ
͔
͒
ͤ
͙
͔

 

͍
ͨ
ͪ
͊
͍
ͦ

 

ͦ
͟
ͪ
ͯ
͎
͡
·
͔

 

ͫ
ͭ
ͪ
ͦ
;
͟
͙
 
ͨ
ͪ
Ύ
ͣ
·
͔

 

͡
͔
͎
͟
͊
Ύ

 

ͫ
ͣ
͔
΄
͊
ͤ
ͤ
·
͚
 
ͫ
ͭ
͙
͡
Έ

 

ͫ
ͭ
͊
ͪ
͊
ͭ
͔
͡
Έ
ͤ
·
͚

 

ˢ͙ͫ͊ͤͤ͟ ˮ 2019_09_17 ̂;͔͙ͤ͟ м  ͣ 3 

ͫ
ͪ
͔
͒
ͤ
͙
͔

 

͍
ͨ
ͪ
͊
͍
ͦ

 

ͦ
͟
ͪ
ͯ
͎
͡
·
͔

 

ͫ
ͭ
ͪ
ͦ
;
͟
͙
 
ͨ
ͪ
Ύ
ͣ
·
͔

 

͡
͔
͎
͟
͊
Ύ

 

ͫ
ͣ
͔
΄
͊
ͤ
ͤ
·
͚
 
ͫ
ͭ
͙
͡
Έ

 

ͫ
ͭ
͊
ͪ
͊
ͭ
͔
͡
Έ
ͤ
·
͚
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ʊʘʙʣʠʮʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 

- ʩʪʨʦʢʠ ʩʦʜʝʨʞʘʪ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʭ 1088.  

- 1-ʷ ʢʦʣʦʥʢʘ ʩʦʜʝʨʞʠʪ ʬʘʤʠʣʠʠ ʫʯʝʥʠʢʦʚ 10 ʢʣʘʩʩʘ ʄɹʆʋ ʉʆʐ 

ˉ2 ʛ. ʊʝʤʨʶʢʘ; 

- 2-ʷ ʢʦʣʦʥʢʘ ʩʦʜʝʨʞʠʪ ʜʘʪʫ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʢʠ ʫʯʝʥʠʢʦʤ; 

- 3-ʷ ʢʦʣʦʥʢʘ ʩʦʜʝʨʞʠʪ ʥʫʤʝʨʘʮʠʶ ʫʯʝʥʠʢʦʚ; 

- ʟʘʪʝʤ ʠʜʫʪ ʢʦʣʦʥʢʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʭ 2, ʚʳʜʝʣʝʥʳ ʞʝʣʪʳʤ 

ʬʦʥʦʤ), ʦʧʠʩʳʚʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ; 

- ʟʘʪʝʤ ʠʜʫʪ ʢʦʣʦʥʢʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʠʭ 7), ʦʧʠʩʳʚʘʶʱʠʭ ʩʘʤʠ 

ʬʘʢʪʦʨʳ  

ʇʦʣʥʦʩʪʴʶ ʪʘʙʣʠʮʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 1 ʨʘʟʤʝʱʝʥʘ ʚ ʕʡʜʦʩ-ʦʙʣʘʢʝ 

ʧʦ ʩʩʳʣʢʝ: http://aidos.byethost5.com/Source_data_applications/Applications-

000203/Inp_rasp.xlsx. 

ʂʦʣʦʥʢʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤʠ ʰʢʘʣʘʤʠ, 

ʘ ʠʭ ʛʨʘʜʘʮʠʠ ï ʢʣʘʩʩʘʤʠ, ʘ ʢʦʣʦʥʢʠ ʩ ʬʘʢʪʦʨʘʤʠ ʥʘʟʳʚʘʶʪʩʷ 

ʦʧʠʩʘʪʝʣʴʥʳʤʠ ʰʢʘʣʘʤʠ, ʘ ʠʭ ʛʨʘʜʘʮʠʠ ï ʟʥʘʯʝʥʠʷʤʠ ʬʘʢʪʦʨʦʚ ʠʣʠ 

ʧʨʠʟʥʘʢʘʤʠ. ʊʠʧ ʜʘʥʥʳʭ ʚ ʵʪʠʭ ʢʦʣʦʥʢʘʭ ʤʦʞʝʪ ʙʳʪʴ ʯʠʩʣʦʚʦʡ ʠʣʠ 

ʪʝʢʩʪʦʚʳʡ. 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ʟʘʧʠʩʳʚʘʝʤ ʬʘʡʣ ʠʩʭʦʜʥʳʭ Inp_data.xlsx ʜʘʥʥʳʭ ʚ ʧʘʧʢʫ: 

c:\Aidos-X\AID_DATA\Inp_data\Inp_data.xlsx 

ʠ ʟʘʧʫʩʢʘʝʤ ʩʠʩʪʝʤʫ çʕʡʜʦʩè (ʨʠʩʫʥʦʢ 4): 

c:\Aidos-X\___START_AIDOS-X.exe 

 
ʈʠʩʫʥʦʢ 3 

 

http://aidos.byethost5.com/Source_data_applications/Applications-000203/Inp_rasp.xlsx
http://aidos.byethost5.com/Source_data_applications/Applications-000203/Inp_rasp.xlsx
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ɿʘʪʝʤ ʟʘʭʦʜʠʤ ʚ ʨʝʞʠʤ 2.3.2.2, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ (API) ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʩ 

ʪʘʙʣʠʯʥʳʤʠ ʚʥʝʰʥʠʤʠ ʜʘʥʥʳʤʠ, ʠ ʟʘʜʘʝʤ ʧʘʨʘʤʝʪʨʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ 

ʨʠʩʫʥʢʘʭ 5, 6, 7: 

 
ʈʠʩʫʥʦʢ 4 

 

 
ʈʠʩʫʥʦʢ 5 

 



 12 

 
ʈʠʩʫʥʦʢ 6 

 

ʊʘʙʣʠʮʘ 2 ï ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ 
KOD_CLS NAME_CLS 

1 ʇʆʃ-ʞ 

2 ʇʆʃ-ʤ 

3 ʆʎɽʅʂɸ-2 

4 ʆʎɽʅʂɸ-3 

5 ʆʎɽʅʂɸ-4 

6 ʆʎɽʅʂɸ-5 

 

ʊʘʙʣʠʮʘ 3 ï ʆʧʠʩʘʪʝʣʴʥʳʝ ʰʢʘʣʳ ʠ ʛʨʘʜʘʮʠʠ 
KOD_ATR NAME_ATR 

1 ʈɸɿʄɽʈ ɹʋʂɺ-ʢʨʫʧʥʳʝ 

2 ʈɸɿʄɽʈ ɹʋʂɺ-ʤʝʣʢʠʝ 

3 ʈɸɿʄɽʈ ɹʋʂɺ-ʦʯʝʥʴ ʤʝʣʢʠʝ 

4 ʈɸɿʄɽʈ ɹʋʂɺ-ʩʨʝʜʥʠʝ 

5 ʅɸʂʃʆʅ ɹʋʂɺ-ʚʣʝʚʦ 

6 ʅɸʂʃʆʅ ɹʋʂɺ-ʚʧʨʘʚʦ 

7 ʅɸʂʃʆʅ ɹʋʂɺ-ʣʝʛʢʠʡ ʚʣʝʚʦ 

8 ʅɸʂʃʆʅ ɹʋʂɺ-ʧʨʷʤʦʝ ʥʘʧʠʩʘʥʠʝ 

9 ʅɸʂʃʆʅ ɹʋʂɺ-ʨʝʟʢʠʡ ʚʧʨʘʚʦ 

10 ʌʆʈʄɸ ɹʋʂɺ-ʙʝʩʬʦʨʤʝʥʥʳʝ 

11 ʌʆʈʄɸ ɹʋʂɺ-ʦʢʨʫʛʣʳʝ 

12 ʌʆʈʄɸ ɹʋʂɺ-ʫʛʣʦʚʘʪʳʝ 

13 ʅɸʇʈɸɺʃɽʅʀɽ ʇʆʏɽʈʂɸ-ʩʪʨʦʯʢʠ "ʧʦʣʟʫʪ" ʚʚʝʨʭ 

14 ʅɸʇʈɸɺʃɽʅʀɽ ʇʆʏɽʈʂɸ-ʩʪʨʦʯʢʠ "ʩʧʦʣʟʘʶʪ" ʚʥʠʟ 

15 ʅɸʇʈɸɺʃɽʅʀɽ ʇʆʏɽʈʂɸ-ʩʪʨʦʯʢʠ ʧʨʷʤʳʝ 

16 ʉʀʃɸ ʅɸɾʀʄɸ-ʣʝʛʢʘʷ 

17 ʉʀʃɸ ʅɸɾʀʄɸ-ʩʠʣʴʥʘʷ 

18 ʉʀʃɸ ʅɸɾʀʄɸ-ʩʨʝʜʥʷʷ 

19 ʍɸʈɸʂʊɽʈ ʅɸʇʀʉɸʅʀʗ ʉʃʆɺ-ʦʪʜʝʣʝʥʠʝ ʙʫʢʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

20 ʍɸʈɸʂʊɽʈ ʅɸʇʀʉɸʅʀʗ ʉʃʆɺ-ʩʢʣʦʥʥʦʩʪʴ ʢ ʩʦʝʜʠʥʝʥʠʶ ʙʫʢʚ 

21 ʍɸʈɸʂʊɽʈ ʅɸʇʀʉɸʅʀʗ ʉʃʆɺ-ʩʤʝʰʘʥʥʳʡ ʩʪʠʣʴ 

22 ʆɹʑɸʗ ʆʎɽʅʂɸ ʇʆʏɽʈʂɸ-ʥʝʨʘʟʙʦʨʯʠʚʳʡ 

23 ʆɹʑɸʗ ʆʎɽʅʂɸ ʇʆʏɽʈʂɸ-ʥʝʨʦʚʥʳʡ 

24 ʆɹʑɸʗ ʆʎɽʅʂɸ ʇʆʏɽʈʂɸ-ʩʪʘʨʘʪʝʣʴʥʳʡ 
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ɿʘʜʘʯʘ-2. ʉʠʥʪʝʟ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ 

2.1. ʉʠʥʪʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ 

(ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ), ʯʘʩʪʥʳʝ ʢʨʠʪʝʨʠʠ ʟʥʘʥʠʡ 

 

ɼʣʷ ʩʠʥʪʝʟʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ 

ʟʘʧʫʩʢʘʝʤ ʨʝʞʠʤ 3.5 ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 7. 

ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʨʘʩʯʝʪʦʚ ʥʘ ʵʢʨʘʥʥʦʡ ʬʦʨʤʝ ʚʳʙʠʨʘʝʤ 

ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ (CPU), ʪ.ʢ. ʤʦʜʝʣʠ  ʨʘʩʯʝʪʘ ʠ ʚʝʨʠʬʠʢʘʮʠʠ 

ʤʦʜʝʣʝʡ ʥʘ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʦʨʝ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʪʣʘʜʢʠ. ʀʟ 

ʨʠʩʫʥʢʘ 8 ʚʠʜʥʦ, ʯʪʦ ʨʘʩʯʝʪ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʚʩʝʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ 

ʩʠʩʪʝʤʥʦ-ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ  ʥʘʙʣʶʜʝʥʠʡ 

ʟʘʥʷʣʠ 2 ʤʠʥʫʪʳ 4 ʩʝʢʫʥʜʳ (ʨʠʩʫʥʦʢ 8).  
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2.2. ɺʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ 

2.2.1. ʂʨʠʪʝʨʠʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ 

 

ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʦʟʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʩʠʩʪʝʤʥʦ-

ʢʦʛʥʠʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʩʣʫʞʠʪ ʨʝʞʠʤ 3.4 (ʨʠʩʫʥʦʢ 9):  
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ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʝʡ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ F-ʤʝʨʦʡ ɺʘʥ ʈʠʟʙʝʨʛʝʥʘ ʠ ʜʚʫʤʷ ʝʝ ʦʙʦʙʱʝʥʠʷʤʠ (L1 ʠ L2), 

ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʧʨʦʬ. ɽ.ɺ.ʃʫʮʝʥʢʦ [1]. 

ʀʟ ʨʠʩʫʥʢʘ 9 ʤʳ ʚʠʜʠʤ, ʯʪʦ ʧʦ ʢʨʠʪʝʨʠʶ L1 ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʦʜʝʣʠ 

INF3 ʩʦʩʪʘʚʣʷʝʪ 0,782 ʧʨʠ ʤʘʢʩʠʤʫʤʝ 1,000, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʧʣʦʭʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʫʯʠʪʳʚʘʷ ʩʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ. 

ɽʩʪʴ ʪʨʠ ʘʩʧʝʢʪʘ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʠ: 

1. ʈʘʩʩʤʦʪʨʝʥʠʝ ʯʘʩʪʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠʩʪʠʥʥʳʭ ʠ ʣʦʞʥʳʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ. 

2. ʉʨʘʚʥʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʨʝʰʝʥʠʡ ʚ ʤʦʜʝʣʠ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʣʫʯʘʡʥʦʛʦ ʫʛʘʜʳʚʘʥʠʷ. 

3. ʆʮʝʥʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʱʥʦʩʪʠ ʤʦʜʝʣʠ. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʠʤ ʚʩʝ ʵʪʠ ʪʨʠ ʘʩʧʝʢʪʘ. 

 

2.2.2. ʈʘʩʩʤʦʪʨʝʥʠʝ ʯʘʩʪʦʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʠʩʪʠʥʥʳʭ ʠ ʣʦʞʥʳʭ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʷʭ 
 

ʋʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʩʦʟʜʘʥʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʦ 

ʨʝʰʠʪʴ ʚʩʝ ʵʪʠ ʟʘʜʘʯʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʵʪʠ ʤʦʜʝʣʠ ʧʨʘʚʠʣʴʥʦ 

ʦʪʨʘʞʘʶʪ ʦʙʲʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 

(ʘʜʝʢʚʘʪʥʦʩʪʴ). ɽʩʣʠ ʤʦʜʝʣʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʪʦ ʠ ʨʝʰʝʥʠʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʙʫʜʝʪ ʫʩʧʝʰʥʳʤ. ɽʩʣʠ ʞʝ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʤʦʜʝʣʝʡ 

ʥʠʟʢʘ ʠʣʠ ʥʝʠʟʚʝʩʪʥʘ, ʪʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʥʝʢʦʨʨʝʢʪʥʦ, ʨʠʩʢʦʚʘʥʥʦ ʠ ʜʘʞʝ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʥʦ.  

ɽʩʣʠ ʤʦʜʝʣʠ ʜʦʩʪʦʚʝʨʥʳ, ʪʦ ʠʟʚʣʝʯʝʥʥʳʝ ʠʟ ʥʠʭ ʟʥʘʥʠʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʞʥʦ ʦʙʦʩʥʦʚʘʥʥʦ ʩʯʠʪʘʪʴ ʟʥʘʥʠʷʤʠ ʦʙ ʦʙʲʝʢʪʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʨʝʞʠʤʝ 3.4, ʢʣʠʢʥʫʚ ʧʦ ʢʥʦʧʢʝ [TP,TN,FP,FN] ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤ 

ʧʨʘʚʝʝ ʥʝʝ, ʧʦʣʫʯʘʝʤ ʯʘʩʪʦʪʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʩʪʠʥʥʳʭ ʠ ʣʦʞʥʳʭ ʨʝʰʝʥʠʡ, ʠʭ ʨʘʟʥʦʩʪʝʡ ʠ ʠʭ 

ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʨʘʟʥʦʩʪʝʡ (ʨʠʩʫʥʢʠ 10). 

ɻʣʘʚʥʦʝ, ʯʪʦ ʤʳ ʚʠʜʠʤ ʠʟ ʨʠʩʫʥʢʘ 10, ʵʪʦ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ 

ʷʨʢʦ-ʚʳʨʘʞʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʯʝʨʢʘ 

ʫʯʘʱʠʭʩʷ ʠ ʠʭ ʫʯʝʙʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ.  

ɼʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ (ʨʝʰʝʥʠʡ ʦ ʥʝʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʢʣʘʩʩʫ), ʠʩʪʠʥʥʳʭ ʨʝʰʝʥʠʡ ʚʩʝʛʜʘ, ʪ.ʝ. ʧʨʠ ʚʩʝʭ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ, ʙʦʣʴʰʝ, 

ʯʝʤ ʣʦʞʥʳʭ.  

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʷʭ ʢʘʨʪʠʥʘ ʙʦʣʝʝ ʩʣʦʞʥʘʷ: 

ï ʧʨʠ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʥʠʞʝ 30% ʧʨʝʦʙʣʘʜʘʶʪ ʣʦʞʥʳʝ ʨʝʰʝʥʠʷ; 

ï ʧʨʠ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʦʪ 30% ʜʦ 40% ʝʩʪʴ ʠ ʠʩʪʠʥʥʳʝ, ʠ ʣʦʞʥʳʝ 

ʨʝʰʝʥʠʷ ʠ ʧʨʝʦʙʣʘʜʘʶʪ ʠʩʪʠʥʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠʯʝʤ ʜʦʣʷ ʠʩʪʠʥʥʳʭ 

ʨʝʰʝʥʠʡ ʚʟʨʘʩʪʘʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʚʥʷ ʩʭʦʜʩʪʚʘ; 

ï ʧʨʠ ʫʨʦʚʥʷʭ ʩʭʦʜʩʪʚʘ ʚʳʰʝ 40% ʣʦʞʥʳʭ ʨʝʰʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ. 
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ɺʩʝ ʵʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ. 

ɽʩʣʠ ʙʳ ʥʠʢʘʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʯʝʨʢʘ 

ʠ ʫʩʧʝʚʘʝʤʦʩʪʴʶ ʫʯʘʱʠʭʩʷ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʙʳ, ʪ.ʝ. ʚʳʜʚʠʥʫʪʘʷ ʥʘʤʠ 

ʛʠʧʦʪʝʟʘ ʥʝ ʧʦʜʪʚʝʨʞʜʘʣʘʩʴ ʙʳ, ʪʦ ʧʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 10 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ ʙʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʥʘ ʨʠʩʫʥʢʘʭ 10 ʯʠʩʣʦ 

ʠʩʪʠʥʥʳʭ ʠ ʣʦʞʥʳʭ ʨʝʰʝʥʠʡ ʩʦʚʧʘʜʘʣʦ ʙʳ ʢʘʢ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ 

ʜʣʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʆʜʥʘʢʦ ʚʩʝ ʵʪʦ ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʥʘʰʫ ʛʠʧʦʪʝʟʫ. 

 

ɿʘʜʘʯʘ-3. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʠʩʪʝʤʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ 
 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʦʡ ʤʦʜʝʣʠ INF3, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ ʝʡ ʩʪʘʪʫʩ ʪʝʢʫʱʝʡ ʚ 

ʨʝʞʠʤʝ 5.6(ʨʠʩʫʥʦʢ 11): 
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ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʨʘʩʧʦʟʥʘʚʘʝʤʫʶ ʚʳʙʦʨʢʫ ʚ ʩʠʩʪʝʤʫ.  

ʌʘʡʣ ʨʘʩʧʦʟʥʘʚʘʝʤʦʡ ʚʳʙʦʨʢʠ ʜʦʣʞʝʥ ʠʤʝʪʴ ʘʙʩʦʣʶʪʥʦ ʪʘʢʫʶ ʞʝ 

ʩʪʨʫʢʪʫʨʫ, ʢʘʢ ʬʘʡʣ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʦ ʢʦʣʦʥʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ 

ʰʢʘʣ ʤʦʛʫʪ ʙʳʪʴ ʧʫʩʪʳʤʠ. ʕʪʦʪ ʬʘʡʣ ʜʦʣʞʝʥ ʠʤʝʪʴ ʠʤʷ: Inp_rasp.xls(x) ʠ 

ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʡ ʞʝ ʧʘʧʢʝ, ʯʪʠ ʦ ʠ ʬʘʡʣ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʥʘʧʨʠʤʝʨ ʧʦ ʧʫʪʠ: c:\Aidos-X\AID_DATA \Inp_data\Inp_rasp.xlsx.  

ʉʘʤ ʚʚʦʜ ʨʘʩʧʦʟʥʘʚʘʝʤʦʡ ʚʳʙʦʨʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʞʝ ʨʘʥʝʝ 

ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʠʥʪʝʨʬʝʡʩʝ 2.3.2.2 c ʧʘʨʘʤʝʪʨʘʤʠ, 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʘ ʨʠʩʫʥʢʝ 12. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʪʘʢʠʝ ʞʝ, ʢʘʢ ʧʨʠʚʝʜʝʥʥʳʝ 

ʥʘ ʨʠʩʫʥʢʝ 4, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ: çɿʘʜʘʡʪʝ ʨʝʞʠʤè (ʚ 

ʣʝʚʦʡ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʦʢʥʘ) ʚʳʙʨʘʥ ʦʧʮʠʷ ʥʝ çʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠè, ʘ çɻʝʥʝʨʘʮʠʷ ʨʘʩʧʦʟʥʘʚʘʝʤʦʡ ʚʳʙʦʨʢʠè: 

 

 
ʈʠʩʫʥʦʢ 12 

 

ʈʘʩʧʦʟʥʘʚʘʥʠʝ (ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ) ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ 4.1.2 ʥʘ 

ʮʝʥʪʨʘʣʴʥʦʤ ʧʨʦʮʝʩʩʦʨʝ, ʪ.ʢ. ʤʦʜʫʣʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʦʪʣʘʜʢʠ:  
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ʈʠʩʫʥʦʢ 13 

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʢʠ 14 ʠ 15): 
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ʈʠʩʫʥʦʢ 14 

 

 
ʈʠʩʫʥʦʢ 15 

 

ɿʘʜʘʯʘ-4. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʨʝʟʫʣʴʪʘʪʳ 

ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ ʢʣʘʩʩʦʚ) 
 

4.1. SWOT-ʘʥʘʣʠʟ ʢʣʘʩʩʦʚ 
 

ʄʳ ʧʨʠʚʝʣʠ ʩʠʩʪʝʤʝ çʕʡʜʦʩè 32 ʧʨʠʤʝʨʘ ʨʘʟʣʠʯʥʳʭ ʧʦʯʝʨʢʦʚ, 

ʦʧʠʩʘʥʥʳʭ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʥʠʭ ʟʥʘʯʝʥʠʷʤʠ ʢʨʠʪʝʨʠʝʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

ʨʘʟʤʝʨ ʙʫʢʚ, ʥʘʢʣʦʥ ʙʫʢʚ, ʬʦʨʤʘ ʙʫʢʚ, ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʯʝʨʢʘ, ʩʠʣʘ ʥʘʞʘʪʠʷ, 

ʭʘʨʘʢʪʝʨ ʥʘʧʠʩʘʥʠʷ ʩʣʦʚ, ʦʙʱʠʝ ʦʮʝʥʢʠ ʧʦʯʝʨʢʘ.  

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʧʨʠʤʝʨʦʚ ʩʠʩʪʝʤʘ ʧʨʦʚʝʣʘ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ 

ʪʠʧʠʟʘʮʠʶ ʠ ʩʬʦʨʤʠʨʦʚʘʣʘ ʦʙʦʙʱʝʥʥʳʝ ʦʙʨʘʟʳ ʢʣʘʩʩʦʚ. ʕʪʠ ʦʙʨʘʟʳ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʶʪ, ʢʘʢʠʝ ʟʥʘʯʝʥʠʷ ʬʘʢʪʦʨʦʚ ʠ ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ 
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ʭʘʨʘʢʪʝʨʥʳ, ʘ ʢʘʢʠʝ ʠ ʚ ʢʘʢʦʡ ʩʪʝʧʝʥʠ ʥʝʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ, 

ʪ.ʝ. ʢʘʞʜʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʚʣʠʷʥʠʷ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʦʡ 

ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʪʠʧʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʴʰʦʡ ʥʘʫʯʥʳʡ 

ʠʥʪʝʨʝʩ. 

ʅʘ ʨʠʩʫʥʢʘʭ 17 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʪʠʧʠʟʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʫʯʝʙʥʳʭ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʱʠʭʩʷ ʥʘ ʦʩʥʦʚʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʭ ʧʦʯʝʨʢʘ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʤʦʜʝʣʠ ʚ ʚʠʜʝ SWOT-ʜʠʘʛʨʘʤʤ 

[8]. ʕʪʠ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʨʝʞʠʤʝ 4.4.8 ʩʠʩʪʝʤʳ çʕʡʜʦʩè 

(ʨʠʩʫʥʦʢ 16).  

 
ʈʠʩʫʥʦʢ 16 
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ʈʠʩʫʥʦʢ 17 

 
4.2. ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʝ SWOT-ʜʠʛʨʘʤʤʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʝʨʢʘ 
 

ʀʥʚʝʨʪʠʨʦʚʘʥʥʳʝ SWOT-ʜʠʘʛʨʘʤʤʳ [8] ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʝʨʢʘ 

ʦʪʨʘʞʘʶʪ ʩʤʳʩʣ ʪʦʡ ʠʣʠ ʠʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʝʨʢʘ. ʕʪʠ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʨʝʞʠʤʝ 4.4.9 ʩʠʩʪʝʤʳ çʕʡʜʦʩè (ʨʠʩʫʥʦʢ 18).  

 

 
ʈʠʩʫʥʦʢ 18 

 

ɿʘʜʘʯʘ-5. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʫʪʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʝ ʤʦʜʝʣʠ 
5.1. ʂʣʘʩʪʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʢʣʘʩʩʦʚ 
 

ʈʘʥʝʝ ʤʳ ʨʝʰʠʣʠ ʟʘʜʘʯʫ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʩ 

ʦʙʦʙʱʝʥʥʳʤʠ ʦʙʨʘʟʘʤʠ ʢʣʘʩʩʦʚ. ʊʝʧʝʨʴ ʞʝ ʤʳ ʨʝʰʠʤ ʟʘʜʘʯʫ ʩʨʘʚʥʝʥʠʷ 

ʩʘʤʠʭ ʦʙʦʙʱʝʥʥʳʭ ʦʙʨʘʟʦʚ ʢʣʘʩʩʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʟʥʘʯʝʥʠʷʤʠ 

ʢʨʠʪʝʨʠʝʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚ ʨʝʞʠʤʝ 4.2.2.1 

ʨʘʩʩʯʠʪʘʪʴ ʤʘʪʨʠʮʫ ʩʭʦʜʩʪʚʘ ʦʙʦʙʱʝʥʥʳʭ ʦʙʨʘʟʦʚ ʢʣʘʩʩʦʚ (ʨʠʩʫʥʦʢ 18).  
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ʈʠʩʫʥʦʢ 19 

 

ʀʥʬʦʨʤʘʮʠʷ ʠʟ ʤʘʪʨʠʮʳ ʩʭʦʜʩʪʚʘ ʢʣʘʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʘ ʚ 

ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʚ ʬʦʨʤʝ ʢʨʫʛʦʚʦʡ 2d-ʢʦʛʥʠʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʳ ʚ ʨʝʞʠʤʝ 

4.2.2.2 (ʨʠʩʫʥʦʢ 20), ʘ ʪʘʢʞʝ ʚ ʬʦʨʤʝ ʢʦʛʥʠʪʠʚʥʦʡ ʘʛʣʦʤʝʨʘʪʠʚʥʦʡ 

ʜʝʥʜʨʦʛʨʘʤʤʳ [2] ʚ ʨʝʞʠʤʝ 4.2.2.3 (ʨʠʩʫʥʦʢ 21): 

 

 
ʈʠʩʫʥʦʢ 20 
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ʈʠʩʫʥʦʢ 21 

 

5.2. ʂʣʘʩʪʝʨʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʧʨʠʟʥʘʢʦʚ ʧʦʯʝʨʢʘ 
 

ʈʝʰʠʤ ʟʘʜʘʯʫ ʩʨʘʚʥʝʥʠʷ ʩʘʤʠʭ ʦʙʦʙʱʝʥʥʳʭ ʦʙʨʘʟʦʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʯʝʨʢʘ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʠʭ ʩʤʳʩʣʫ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʨʝʞʠʤʝ 4.3.2.1 ʨʘʩʩʯʠʪʘʪʴ ʤʘʪʨʠʮʫ ʩʭʦʜʩʪʚʘ ʦʙʦʙʱʝʥʥʳʭ ʦʙʨʘʟʦʚ ʢʣʘʩʩʦʚ 

(ʨʠʩʫʥʦʢ 22).  

ʀʥʬʦʨʤʘʮʠʷ ʠʟ ʤʘʪʨʠʮʳ ʩʭʦʜʩʪʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʯʝʨʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʘ ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʚ ʬʦʨʤʝ ʢʨʫʛʦʚʦʡ 2d-ʢʦʛʥʠʪʠʚʥʦʡ 

ʜʠʘʛʨʘʤʤʳ ʚ ʨʝʞʠʤʝ 4.3.2.2 (ʨʠʩʫʥʦʢ 23), ʘ ʪʘʢʞʝ ʚ ʬʦʨʤʝ ʢʦʛʥʠʪʠʚʥʦʡ 

ʘʛʣʦʤʝʨʘʪʠʚʥʦʡ ʜʝʥʜʨʦʛʨʘʤʤʳ [2] ʚ ʨʝʞʠʤʝ 4.3.2.3 (ʨʠʩʫʥʦʢ 24): 
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ʈʠʩʫʥʦʢ 22 

 

 
ʈʠʩʫʥʦʢ 23 
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ʈʠʩʫʥʦʢ 24 

 

5.3. ʅʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ  
 

ʅʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ ʠ ʥʝʣʦʢʘʣʴʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʃʫʮʝʥʢʦ ɽ.ɺ. ʚ 2003 ʛʦʜʫ [3]. ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʦʥʠ ʙʳʣʠ 

ʧʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝʛʜʘ, ʪ.ʝ. ʩ ʩʘʤʳʭ ʧʝʨʚʳʭ ʚʝʨʩʠʡ: ʩ 1981 ʛʦʜʘ, ʘ 

ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ 1979 ʛʦʜʘ. ʉʫʪʴ ʵʪʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʘ ʨʝʮʝʧʪʦʨʘʭ ʥʝʡʨʦʥʦʚ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʥʝ ʦʧʨʝʜʝʣʷʪʴ ʤʝʪʦʜʦʚ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ, ʘ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʨʷʤʳʤ ʩʯʝʪʦʤ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʡ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʃʫʮʝʥʢʦ ɽ.ɺ. ʚ 2002 ʛʦʜʫ [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ 

ʤʦʜʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʝʡʨʦʙʘʡʝʩʦʚʩʢʠʝ ʩʝʪʠ, ʚ ʢʦʪʦʨʳʭ ʜʝʣʘʝʪʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʞʝ ʩʘʤʦʝ, ʥʦ ʥʝ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʬʦʨʤʫʣʳ 

ɸ.ʍʘʨʢʝʚʠʯʘ, ʘ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʫʣʳ ɹʘʡʝʩʘ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 
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ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ɸ.ʍʘʨʢʝʚʠʯʫ ʧʦ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʣʦʛʘʨʠʬʤ ʬʦʨʤʫʣʳ ɹʘʡʝʩʘ.  

ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 25 ʧʨʠʚʝʜʝʥʘ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʨʠʩʦʚʘʥʠʷ ʥʝʣʦʢʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ. 

 
ʈʠʩʫʥʦʢ 25 

 

ʉʘʤʠ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʣʦʢʘʣʴʥʳʭ ʥʝʡʨʦʥʦʚ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʣʘʩʩʦʚ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 26. ɺ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩè 

ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʨʝʞʠʤʝ 4.4.10. 
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ʈʠʩʫʥʦʢ 26 

 

ʇʦ ʩʤʳʩʣʫ ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ ʦʪʦʙʨʘʞʘʶʪ ʩʠʩʪʝʤʫ 

ʜʝʪʝʨʤʠʥʘʮʠʠ ʢʣʘʩʩʦʚ ʟʥʘʯʝʥʠʷʤ ʬʘʢʪʦʨʦʚ, ʪ.ʝ. ʠʤʝʶʪ ʪʦʪ ʞʝ ʩʤʳʩʣ, ʯʪʦ ʠ 

SWOT-ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ. ʅʦ ʦʪʦʙʨʘʞʘʶʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʜʨʫʛʦʡ 

ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

 
5.4. ʅʝʣʦʢʘʣʴʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 
 

ʂʘʢ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʥʝʣʦʢʘʣʴʥʳʝ ʥʝʡʨʦʥʳ ʠ 

ʥʝʣʦʢʘʣʴʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʃʫʮʝʥʢʦ ɽ.ɺ. ʚ 2003 ʛʦʜʫ 

[3]. ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʦʥʠ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝʛʜʘ, ʩ ʩʘʤʳʭ ʧʝʨʚʳʭ 

ʚʝʨʩʠʡ, ʪ.ʝ. ʩ 1981 ʛʦʜʘ. ɺ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʦʜʠʥ ʩʣʦʡ ʥʝʣʦʢʘʣʴʥʦʡ 

ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʨʝʞʠʤʝ 4.4.11. ʇʘʨʘʤʝʪʨʳ ʨʠʩʦʚʘʥʠʷ ʩʣʦʷ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 27, ʘ ʩʘʤʘ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʥʘ ʨʠʩʫʥʢʝ 28. 



 31 

 
ʈʠʩʫʥʦʢ 27 

 

 
ʈʠʩʫʥʦʢ 28 

 

ʂʘʞʜʳʡ ʧʨʠʟʥʘʢ ʧʦʯʝʨʢʘ ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʫʯʘʱʝʛʦʩʷ ʩ ʵʪʠʤ ʧʨʠʟʥʘʢʦʤ ʢʦ ʚʩʝʤ ʢʣʘʩʩʘʤ (ʧʦʣ ʠ ʦʮʝʥʢʘ), ʠ ʠʤʝʝʪ ʟʥʘʢ 

(ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʣʠ ʧʨʝʧʷʪʩʪʚʫʝʪ) ʠ ʩʠʣʫ ʚʣʠʷʥʠʷ (ʤʦʜʫʣʴ).  
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ʉʠʣʘ ʩʚʷʟʠ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ ʧʦʯʝʨʢʘ ʩ ʢʣʘʩʩʘʤʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʚʠʜʝ ʣʠʥʠʠ, ʮʚʝʪ ʢʦʪʦʨʦʡ ʦʟʥʘʯʘʝʪ: ʭʘʨʘʢʪʝʨʥʦ (ʢʨʘʩʥʳʡ) ʠʣʠ 

ʥʝʭʘʨʘʢʪʝʨʥʦ (ʩʠʥʠʡ) ʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʜʣʷ ʜʘʥʥʦʡ ʬʦʨʤʳ 

ʩʦʟʥʘʥʠʷ. ʊʦʣʱʠʥʘ ʣʠʥʠʠ ʩʚʷʟʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʫʣʶ ʩʠʣʳ ʚʣʠʷʥʠʷ. 

 
5.5. 3D-ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ  
 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʚʨʝʤʝʥʥʳʝ ʚʝʜʫʱʠʝ ʫʯʝʥʳʝ ʚ ʦʙʣʘʩʪʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʠʰʫʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʠʥʮʠʧʝ ʤʦʛʫʪ ʙʳʪʴ 

ʩʦʟʜʘʥʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ 3d-ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ, ʚ ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʵʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʣʘ 

ʨʝʘʣʠʟʦʚʘʥʘ ʚʩʝʛʜʘ, ʝʱʝ ʩ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ. ʇʨʠʯʝʤ ʚʩʝ ʤʦʜʝʣʠ ʚ 

ʩʠʩʪʝʤʝ çʕʡʜʦʩè ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʩʥʦʚʝ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠ ʚʳʭʦʜʥʳʝ ʬʦʨʤʳ ʦʪʦʙʨʘʞʘʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ 

ʵʪʠʭ ʤʦʜʝʣʝʡ, ʘ ʥʝ ʷʚʣʷʶʪʩʷ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʢʘʢ ʯʘʱʝ 

ʚʩʝʛʦ ʙʳʚʘʝʪ.  

ʉʠʩʪʝʤʘ çʕʡʜʦʩè ʜʦʚʦʣʴʥʦ ʧʦʧʫʣʷʨʘ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʚʩʝʤ 

ʤʠʨʝ (ʨʠʩʫʥʦʢ 29): 

 
ʈʠʩʫʥʦʢ 29. ɿʘʧʫʩʢʠ ʩʠʩʪʝʤʳ çʕʡʜʦʩè ʚ ʤʠʨʝ ʩ 09.12.2016 ʧʦ 10.05.2020 

 

ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʠʟʚʝʩʪʥʦʡ ʥʘʫʯʥʦʡ ʩʦʦʙʱʝʩʪʚʫ, ʝʩʣʠ ʩʫʜʠʪʴ ʧʦ ʧʫʙʣʠʢʘʮʠʷʤ ʫʯʝʥʳʭ ʠ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  

3d-ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʢʘʨʪʳ, ʧʦ ʩʫʪʠ, ʷʚʣʷʶʪʩʷ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʘ ʦʜʥʦʤ ʨʠʩʫʥʢʝ 2d-ʢʨʫʛʦʚʳʭ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ ʠ 

ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʩʣʦʝʤ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ.  
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ʅʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ ʧʨʠʚʝʜʝʥʘ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʨʘʛʤʝʥʪʘ 3d-ʠʥʪʝʛʨʘʣʴʥʦʡ ʢʦʛʥʠʪʠʚʥʦʡ ʢʘʨʪʳ (ʨʠʩʫʥʦʢ 

30) ʠ ʩʘʤ ʬʨʘʛʤʝʥʪ ʪʘʢʦʡ ʢʘʨʪʳ (ʨʠʩʫʥʦʢ 31).  

 
ʈʠʩʫʥʦʢ 30 

 

 
ʈʠʩʫʥʦʢ 31 
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5.6. 2D-ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 

ʢʣʘʩʩʦʚ  
 

ʅʘ ʨʠʩʫʥʢʘʭ 20 ʠ 21 ʧʨʠʚʝʜʝʥʳ 2d-ʢʦʛʥʠʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʩʨʘʚʥʝʥʠʷ ʢʣʘʩʩʦʚ ʧʦ ʩʠʩʪʝʤʝ ʠʭ ʜʝʪʝʨʤʠʥʘʮʠʠ ʠ  ʘʛʣʦʤʝʨʘʪʠʚʥʘʷ 

ʜʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ-ʨʘʟʣʠʯʠʷ ʢʣʘʩʩʦʚ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʭ ʧʦʯʝʨʢʘ.  

ʀʟ ʵʪʠʭ ʜʠʘʛʨʘʤʤ ʠ ʤʘʪʨʠʮʳ ʩʭʦʜʩʪʚʘ ʢʣʘʩʩʦʚ, ʚʠʟʫʘʣʠʟʘʮʠʝʡ 

ʢʦʪʦʨʦʡ ʦʥʠ ʷʚʣʷʶʪʩʷ, ʤʳ ʚʠʜʠʤ, ʥʘʩʢʦʣʴʢʦ ʩʭʦʜʥʳ ʠʣʠ ʥʘʩʢʦʣʴʢʦ 

ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʣʘʩʩʳ ʧʦ ʟʥʘʯʝʥʠʷʤ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʠʭ 

ʬʘʢʪʦʨʦʚ. 

ʆʜʥʘʢʦ ʠʟ ʵʪʠʭ ʜʠʘʛʨʘʤʤ ʤʳ ʥʝ ʚʠʜʠʤ, ʯʝʤ ʢʦʥʢʨʝʪʥʦ ʩʭʦʜʥʳ ʠ ʯʝʤ 

ʠʤʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʵʪʠ ʢʣʘʩʩʳ ʧʦ ʟʥʘʯʝʥʠʷʤ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʠʭ 

ʬʘʢʪʦʨʦʚ. ʕʪʦ ʤʳ ʤʦʞʝʤ ʫʚʠʜʝʪʴ ʠʟ ʢʦʛʥʠʪʠʚʥʳʭ ʜʠʘʛʨʘʤʤ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʢʣʘʩʩʦʚ (ʨʠʩʫʥʢʠ 33), ʢʦʪʦʨʘʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʨʝʞʠʤʝ 4.2.3 ʩʠʩʪʝʤʳ çʕʡʜʦʩè.  

ʅʘ ʨʠʩʫʥʢʝ 32 ʧʨʠʚʝʜʝʥʘ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪʦʙʨʘʞʝʥʠʷ ʵʪʠʭ ʢʦʛʥʠʪʠʚʥʳʭ ʜʠʘʛʨʘʤʤ, ʘ ʥʘ ʨʠʩʫʥʢʝ 33 ï ʧʨʠʤʝʨʳ 

ʪʘʢʠʭ ʜʠʘʛʨʘʤʤ: 

 
ʈʠʩʫʥʦʢ 32 






























