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ʋɼʂ 004.9+656 

IT  &  Transport  / ʀʊ &  ʊʨʘʥʩʧʦʨʪ : ʩʙ. ʥʘʫʯ. ʩʪʘʪʝʡ / ʧʦʜ 

ʨʝʜ. ʊ.ʀ. ʄʠʭʝʝʚʦʡ. ï ʉʘʤʘʨʘ: ʀʥʪʝʣʪʨʘʥʩ, 2014. ï ʊ. 2. ï 

148 ʩ.:ʠʣ. 

 
ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, ʩʦʜʝʨʞʘʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ: ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʟʥʘʥʠʡ, ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʮʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʊʝʤʘ ʩʙʦʨʥʠʢʘ ʧʦʩʚʷʱʝʥʘ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. 

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʠʥʞʝʥʝʨʦʚ, ʘʩʧʠʨʘʥʪʦʚ 

ʠ ʩʪʫʜʝʥʪʦʚ, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳ-

ʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ɸʚʪʦʨʩʢʘʷ ʧʦʟʠʮʠʷ ʠ ʩʪʠʣʠʩʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʫʙʣʠʢʘʮʠʡ ʧʦʣʥʦʩʪʴʶ 

ʩʦʭʨʘʥʝʥʳ. 
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ʄʠʭʝʝʚʘ ʊ.ʀ., ɻʦʣʦʚʥʠʥ ʆ.ʂ., ʊʠʭʦʥʦʚ ɸ.ʅ.  

ʈɸɿʈɸɹʆʊʂɸ ʈɸʉʐʀʈɽʅʀʁ 

ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ: 

ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʃʆɻʀʏɽʉʂɸʗ ʄʆɼɽʃʔ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʘʢʘʜ. ʉ.ʇ. ʂʦʨʦʣʝʚʘ  

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

ʂʦʤʧʘʥʠʷ çʀʥʪʝʣʪʨʘʥʩè 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʰʠʨʝʥʠʡ ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʩʪʨʦʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴ ʨʘʩʰʠʨʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʩʠʩʪʝʤʳ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʜʚʠʞʝ-

ʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʀʉ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʘʷ ʤʦʜʝʣʴ, ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ɺʚʝʜʝʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ (ɻʀʉ) ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʇʨʆ), ʦʧʨʝʜʝʣʷ-

ʶʱʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʘʪ-

ʨʠʙʫʪʦʚ, ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʛʝʦʙʲʝʢʪʘʤʠ, ʚʘʨʠʘʥʪʦʚ ʠʟʤʝ-

ʥʝʥʠʷ ʇʨʆ [1, 2]. ʄʦʜʝʣʴ ʇʨʆ ʩʦʟʜʘʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʇʨʆ ʠ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʠ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ɻʀʉ [3, 4]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʣʘʛʠʥ 

çʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʦʚè ʜʣʷ ITSGIS ï ʨʘʩʰʠʨʝʥʠʝ, ʢʦʪʦ-

ʨʦʝ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʳ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʉ) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʚʠʜʦʚ [5-7]. 
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ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ.  

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 

çʇʦʩʪʨʦʝʥʠʝ ʧʨʦʩʪʦʛʦ ʤʘʨʰʨʫʪʘè ʠ çʇʦʩʪʨʦʝʥʠʝ ʩʣʦʞʥʦ-

ʛʦ ʤʘʨʰʨʫʪʘè. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʟʘʜʘʝʪʩʷ ʪʠʧ ʊʉ, ʜʣʷ ʢʦʪʦ-

ʨʦʛʦ ʩʪʨʦʠʪʩʷ ʤʘʨʰʨʫʪ. ɺʠʜ ʊʉ ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʷ ʚʩʝʭ ʥʝ-

ʦʙʱʝʩʪʚʝʥʥʳʭ ʪʠʧʦʚ ʪʨʘʥʩʧʦʨʪʘ. ʄʘʨʰʨʫʪ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʥʘ ʢʘʨʪʝ. ɺ ʩʣʫʯʘʝ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʩʪʦʛʦ 

ʤʘʨʰʨʫʪʘ ʥʘ ʢʘʨʪʝ ʫʢʘʟʳʚʘʶʪʩʷ ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʪʦʯ-

ʢʠ ʤʘʨʰʨʫʪʘ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʣʦʞʥʦʛʦ ʤʘʨʰʨʫʪʘ ʟʘʜʘʝʪ-

ʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʦʯʝʢ ʤʘʨʰʨʫʪʘ ʥʘ ʢʘʨʪʝ. ʇʦʩʣʝ 

ʚʳʙʦʨʘ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ 

ʤʘʨʰʨʫʪʘ, ʧʣʘʛʠʥ ʘʥʘʣʠʟʠʨʫʝʪ ʚʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʩʪʨʦʠʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʘʨʰʨʫʪ ʩ ʫʯʝʪʦʤ ʢʨʠʪʝʨʠʝʚ ʩʣʦʞʥʦʩʪʠ: 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ, ʢʦ-

ʣʠʯʝʩʪʚʘ ʣʝʚʳʭ ʧʦʚʦʨʦʪʦʚ. ʇʦʩʪʨʦʝʥʥʳʡ ʤʘʨʰʨʫʪ ʠ ʝʛʦ 

ʢʣʶʯʝʚʳʝ ʪʦʯʢʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʳ-

ʜʝʣʝʥʥʳʭ ʜʫʛ ʠ ʫʟʣʦʚ ʥʘ ʢʘʨʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ-ʧʣʘʛʠʥ 

ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

ü ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ; 

ü ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʘ ʧʦ ʟʘʜʘʥʥʳʤ 

ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ ʠ ʢʨʠʪʝʨʠʶ; 

ü ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʦʩʪʘʚʣʝʥʠʝ ʤʘʨʰʨʫʪʘ, ʠʩʧʦʣʴʟʫ-

ʶʱʝʛʦ ʩʨʝʜʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

ü ʚʝʜʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʤʘʨʰʨʫʪʦʚ; 

ü ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ ʥʘ ʢʘʨʪʝ; 

ü ʚʳʜʘʯʘ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʌʫʥʢʮʠʠ ʩʠʩʪʝʤʳ-ʧʣʘʛʠʥʘ ʦʧʠʩʘʥʳ ʜʠʘʛʨʘʤʤʦʡ ʚʘʨʠ-

ʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ ʇʨʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʘʪʠʯʝʩʢʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʲʝʢʪʦʚ 

ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʟʷʪʩʷ ʚ ʜʠʘ-

ʛʨʘʤʤʝ ʢʣʘʩʩʦʚ. 

ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ ʇʨʆ (ʨʠʩ. 2), ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʭʦ-

ʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʜʝʨʞʠʪ:  
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ü ʦʙʲʝʢʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʘʨʰʨʫʪʦʚ: 

çʄʘʨʰʨʫʪè, çʇʨʦʩʪʦʡ ʤʘʨʰʨʫʪè, çʉʦʩʪʘʚʥʦʡ 

ʤʘʨʰʨʫʪè, çʂʣʶʯʝʚʘʷ ʪʦʯʢʘè; 

ü ʦʙʲʝʢʪʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʛʨʘʬ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝ-

ʪʠ: çɼʫʛʘè, çʋʟʝʣè; 

ü ʦʙʲʝʢʪ, ʦʧʠʩʳʚʘʶʱʠʡ ʦʩʪʘʥʦʚʢʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ: çʆʩʪʘʥʦʚʢʘè; 

ü ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

 

ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

ʇʦʩʪʨʦʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ (ʨʠʩ. 3) ʨʘʟʙʠʪʘ ʥʘ ʪʨʠ 

ʧʘʢʝʪʘ: 
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ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

ü çɺʥʝʰʥʷʷ ʤʦʜʝʣʴè ï ʩʦʜʝʨʞʠʪ ʚʥʝʰʥʠʝ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʧʦʜʩʠʩʪʝʤʝ ʢʣʘʩʩʳ; 

ü çʆʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴè ï ʩʦʜʝʨʞʠʪ ʦʙʲʝʢʪʥʫʶ ʤʦʜʝʣʴ 

ʇʨʆ, ʜʦʙʘʚʣʷʝʤʫʶ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʧʣʘʛʠʥʦʤ 

çʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʦʚè; 
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ü çʃʦʛʠʢʘè ï ʩʦʜʝʨʞʠʪ ʦʩʥʦʚʥʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʢʣʘʩ-

ʩʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰ-

ʨʫʪʦʚ. 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠ-

ʩʫʥʢʝ 4. 

 

ʈʠʩ. 4. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ (ʨʝʘʣʠʟʘʮʠʷ) 
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ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʘ. 

ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

ʈʠʩ. 5. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʘ 
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ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʟʘʧʨʦʩʘ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʛʦ ʧʨʦʚʝʨʢʘ, ʚʳʙʠʨʘʝʪʩʷ ʩʪʨʘʪʝʛʠʷ ʧʦʩʪʨʦʝ-

ʥʠʷ ʤʘʨʰʨʫʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʚʠʜʘ ʊʉ, ʢʨʠʪʝʨʠʷ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ. ʉʪʨʦʷʱʠʡʩʷ ʤʘʨʰʨʫʪ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʫʯʘʩʪʢʠ ʧʦ ʢʣʶʯʝʚʳʤ ʪʦʯʢʘʤ, ʫʯʘʩʪʢʠ ʤʘʨʰʨʫʪʘ ʩʪʨʦʷʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʦ, ʧʦʩʣʝ ʯʝʛʦ ʩʦʝʜʠʥʷʶʪʩʷ ʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʢʘʢ 

ʮʝʣʳʡ ʤʘʨʰʨʫʪ. 

ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ 

ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʤʘʨʰʨʫʪʘ ʦʧʠʩʳʚʘʝʪ ʚʦʟʤʦʞʥʳʝ 

ʩʦʩʪʦʷʥʠʷ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ çʄʘʨʰʨʫʪè ʠ ʚʦʟʤʦʞʥʳʝ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʝʛʦ ʧʝʨʝʭʦʜʦʚ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʜʨʫʛʦʝ (ʨʠʩ. 6).  

 

ʈʠʩ. 6. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʤʘʨʰʨʫʪʘ 
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ʄʘʨʰʨʫʪ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʦʧʝ-

ʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʙʳʪʴ ʩʦʭʨʘʥʝʥʥʳʤ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʤʦʞʝʪ 

ʙʳʪʴ ʦʪʦʙʨʘʞʝʥ ʥʘ ʢʘʨʪʝ ʠʣʠ ʫʥʠʯʪʦʞʝʥ. 

ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʅʘ ʨʠʩʫʥʢʝ 7 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʣʘʛʠʥʘ çʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʦʚè. DAO ʤʘʨʰʨʫʪʦʚ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʤʦʜʫʣʷ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥ-

ʥʳʤ.  

ʈʠʩ. 7. ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ 

WCF-ʩʝʨʚʠʩ ʤʘʨʰʨʫʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʷʜʨʘ ʢʣʠʝʥʪʘ ʩ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʧʣʘʛʠʥʘ ʧʦʩʨʝʜ-
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ʩʪʚʦʤ WCF. ʗʜʨʦ ʢʣʠʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʬʝʡʩʳ 

IMapObjectManager ʠ IAbstractManager ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʣʘʛʠʥʘ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʠʩʪʝʤʫ. ʇʣʘ-

ʛʠʥ çʇʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʦʚè ʷʚʣʷʝʪʩʷ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠ-

ʟʘʮʠʝʡ ʩʝʨʚʠʩʘ, ʢʦʪʦʨʳʡ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʷʜʨʦʤ ʩʝʨʚʝʨʘ. 

ɼʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ɼʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʣʘʛʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 8.  

 

ʈʠʩ. 8. ɼʠʘʛʨʘʤʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ɺ ʦʩʥʦʚʝ ʩʠʩʪʝʤʳ ʣʝʞʠʪ ʪʨʝʭʟʚʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʥʘʣʠʯʠʝ ʪʨʸʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʢʣʠʝʥʪʩʢʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ, ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ, ʢ ʢʦʪʦʨʦʤʫ ʧʦʜʢʣʶʯʝʥʦ 
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ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʠ ʩʝʨʚʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤ 

ʨʘʙʦʪʘʝʪ ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ [8]. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʩʝʨʚʝʨʦʤ ʧʨʠʣʦʞʝʥʠʡ ʠ ʢʣʠʝʥʪʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʣʘʪʬʦʨʤʫ WCF, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʧʝ-

ʨʝʜʘʯʫ XML-ʩʦʦʙʱʝʥʠʡ ʧʦʜ ʚʳʟʦʚʦʤ ʫʜʘʣʝʥʥʳʭ ʧʨʦʮʝ-

ʜʫʨ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʇʨʆ 

ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʦʚ ʥʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʝ ʜʣʷ ɻʀʉ 

ITSGIS. ɼʘʣʴʥʝʡʰʠʝ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʦʧʠʨʘʪʴʩʷ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ [9]. 
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ɸʣʪʫʭʦʚ ɼ.ɸ. 

ʀʅʉʊʈʋʄɽʅʊ ʕʂʉʇʆʈʊɸ ɼɸʅʅʓʍ ʀɿ ɻʀʉ 

çITSGISè ɺ ʌɸʁʃʓ ʌʆʈʄɸʊɸ çDXFè 

ʂʦʤʧʘʥʠʷ çʀʥʪʝʣʪʨʘʥʩè 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʜʜʝʨʞʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʠʟ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ɻʀʉ çITSGISè 

ʚ ʩʫʱʥʦʩʪʠ ʉɸʇʈ AutoCAD. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʀʉ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʉɸʇʈ, 

ʛʝʦʦʙʲʝʢʪ, ʧʣʘʛʠʥ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʘ ʛʦʨʦʜʘ, ʩʣʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨ-

ʪ  r
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʚʠʜʫ ʨʘʩʪʫʱʝʡ ʠ ʚʩʝʩʪʦʨʦʥʥʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʘʢʪʫʘʣʴʥʳʤ 

ʩʪʘʥʦʚʠʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ɻʀʉ). ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʝʦʠʥʬʦʨ-

ʤʘʮʠʠ ʧʦʩʪʦʷʥʥʦ ʧʦʚʳʰʘʶʪʩʷ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ 

ʩʬʝʨʝ ɻʀʉ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥ-

ʥʳʭ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪʨʝʙʫʝʤʦʤ ʜʣʷ ʨʘʙʦʪʳ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʢʦʤʤʫʥʘʣʴʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʨʦʝʢʪʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʬʠʨʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚʦʟʥʠʢʘ-

ʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʥʚʝʨʪʘʮʠʠ ʛʝʦʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯ-

ʥʳʤʠ ʬʦʨʤʘʪʘʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʉɸʇʈ) ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʥ-

ʚʝʨʪʘʮʠʠ ʛʝʦʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ: 

ü ʜʨʫʛʦʡ ʬʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 
ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʧʦʜʨʘʟʜʝʣʝʥʠʠ; 

ü ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ 

ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʝ; 

ü ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʭʨʘʥʝʥʠʝ ʧʨʦ-
ʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʬʦʨʤʘʪʝ ʉɸʇʈ; 

ü ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʯʥʳʭ ʠ ʧʨʦʪʠʚʦ-
ʨʝʯʠʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʤ ʬʦʨʤʘʪʦʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʦʪʢʨʳʪʳʡ ʬʦʨʤʘʪ ʬʘʡʣʦʚ DXF, ʩʦʟʜʘʥʥʳʡ ʬʠʨʤʦʡ 

Autodesk ʜʣʷ ʩʠʩʪʝʤʳ AutoCAD, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʤʝʥʠ-

ʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʣʦ-

ʞʝʥʠʷʤʠ. ʉʪʨʫʢʪʫʨʘ DXF-ʬʘʡʣʘ ʩʦʩʪʦʠʪ ʠʟ ʧʘʨ ʛʨʫʧʧʦʚʳʭ 

ʢʦʜʦʚ ʠ ʟʥʘʯʝʥʠʡ. ʂʘʞʜʳʡ ʛʨʫʧʧʦʚʦʡ ʢʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʠʧ 

ʩʣʝʜʫʶʱʝʛʦ ʟʘ ʥʠʤ ʟʥʘʯʝʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʧʦʜʦʙʥʫʶ ʩʪʨʫʢ-

ʪʫʨʫ, DXF-ʬʘʡʣ ʩʧʦʩʦʙʝʥ ʭʨʘʥʠʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʩʝʢʮʠʠ 
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ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʚ ʜʘʥʥʦʤ ʬʘʡʣʝ. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ DXF-

ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ DXF-ʬʘʡʣʘ 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ ʷʚʣʷʝʪʩʷ ʧʣʘʛʠ-

ʥʦʤ, ʨʘʩʰʠʨʷʶʱʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çITSGISè ʩ 

ʤʥʦʛʦʩʣʦʡʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʦʡ ʛʦʨʦʜʘ. çITSGISè ʧʦʟ-

ʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʦʙʲʝʢʪʘʤʠ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʜʦʤʘ, ʜʦʨʦʛʠ, ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ, ʩʚʝʪʦʬʦ-

ʨʳ ʠ ʜʨ.) ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʛʝʦʦʙʲʝʢʪʘʤʠ (ɼʊʇ, ʤʝ-

ʩʪʘ ʨʘʙʦʪ, ʚʝʜʫʱʠʭʩʷ ʥʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʠ ʜʨ.). ʉʠ-

ʩʪʝʤʘ çITSGISè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʥʘ ʦʩʥʦʚʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʕʢʨʘʥ-

ʥʘʷ ʬʦʨʤʘ ʤʦʜʫʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ çʀʥʩʪʨʫʤʝʥʪ ʵʢʩʧʦʨʪʘ ʚ ʬʘʡʣʳ 

ʬʦʨʤʘʪʘ ç.dxfè ʨʘʩʰʠʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫ-

DXF-ʬʘʡʣ 

ɿʘʛʦʣʦʚʦʢ 

ʂʣʘʩʩʳ 

ʊʘʙʣʠʮʳ 

ɹʣʦʢʠ 

ʉʫʱʥʦʩʪʠ 

ʆʙʲʝʢʪʳ 
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ʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ɻʀʉ çITSGISè, ʨʝʘʣʠʟʫʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʬʫʥʢʮʠʠ: 

 

ʈʠʩ. 2. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʤʦʜʫʣʷ  

çʀʥʩʪʨʫʤʝʥʪ ʵʢʩʧʦʨʪʘ ʚ ʬʘʡʣʳ ʬʦʨʤʘʪʘ ç.dxfè 

ü ʚʳʙʦʨ ʩʧʠʩʢʘ ʩʣʦʝʚ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʛʦʨʦʜʘ, ʢʦ-

ʪʦʨʳʝ ʙʫʜʫʪ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚ ʬʘʡʣ ʬʦʨʤʘʪʘ 

ç.dxfè; 

ü ʚʳʙʦʨ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ, ʩ ʢʦʪʦʨʦʡ ʙʫʜʫʪ 
ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ ʚʩʝ ʛʝʦʦʙʲʝʢʪʳ ʚʳʙʨʘʥʥʳʭ ʩʣʦʝʚ; 

ü ʚʳʙʦʨ ʧʦʨʷʜʢʘ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʥʘʭʦʜʠʪʴʩʷ ʩʣʦʠ 
ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤ ʬʘʡʣʝ; 

ü ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʩʪʠʣʝʡ ʦʪʨʠʩʦʚʢʠ ʛʨʘ-
ʬʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʛʝʦʦʙʲʝʢʪʳ, 

ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʦʷ ʵʣʝʢʪʨʦʥʥʦʡ ʢʘʨʪʳ (ʨʠʩʫʥʦʢ 3). 

ɺʳʜʝʣʝʥʠʝ  

ʦʙʣʘʩʪʠ ʢʘʨʪʳ 

ʉʧʠʩʦʢ ʩʣʦʝʚ, ʠʭ 

ʧʦʨʷʜʦʢ ʠ ʩʪʠʣʴ 
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ʈʠʩ. 3. ʌʦʨʤʘ ʥʘʩʪʨʦʝʢ ʩʪʠʣʷ ʛʨʘʬʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ ʩʣʦʷ 

ʵʣʝʢʪʨʦʥʥʳʡ ʢʘʨʪʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʤʦʜʫʣʴ ʩʦʟʜʘʝʪ ʚ ʫʢʘʟʘʥʥʦʡ ʜʠ-

ʨʝʢʪʦʨʠʠ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ DXF, ʩʦʜʝʨʞʘʱʠʡ ʚʩʝ ʛʨʘ-

ʬʠʯʝʩʢʠʝ ʩʫʱʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʥʳʝ ʛʝʦʦʙʲʝʢ-

ʪʳ (ʟʜʘʥʠʷ, ʜʦʨʦʛʠ, ʧʘʨʢʠ ʠ ʛʘʟʦʥʳ, ʧʦʜʧʠʩʠ, ʛʨʘʥʠʮʳ ʨʘʡ-

ʦʥʦʚ ʠ ʜʨ.), ʩ ʚʳʙʨʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʣʦʝʚ, ʚ ʫʢʘʟʘʥʥʦʤ ʩʪʠ-

ʣʝ (ʨʠʩʫʥʦʢ 4). 
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ʈʠʩ. 4. ʈʝʟʫʣʴʪʠʨʫʶʱʠʡ DXF-ʬʘʡʣ, ʦʪʢʨʳʪʳʡ ʚ ʉɸʇʈ AutoCAD 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʦʩʪʨʦʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʫʣʠʯʥʦ-

ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ / ʊ.ʀ. ʄʠʭʝʝʚʘ // ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ï 

2006. ï ˉ1. ï ʉ. 69ï75. 

2. ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ɻʀʉ çITSGISè ʚ ʉɸʇʈ çAutoCADè / 

ɸ.ɺ. ʉʠʜʦʨʦʚ, ʀ.ɻ. ɹʦʛʜʘʥʦʚʘ, ɸ.ɸ. ʌʝʜʦʩʝʝʚ, ɸ.ʉ. ʊʦʢʘʨʝʚ // 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʪʨʫʜʳ ʤʝʞʜʫʥʘʨ. 

ʥʘʫʯ.-ʪʝʭʥ. ʢʦʥʬ. ï ʉʘʤʘʨʘ, 2013. ï ʉ. 264-267. 

3. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘ ̫ ʩʠʩʪʝʤʘ ʧʘʩʧʦʨʪʠʟʘʮʠʠ ʘʚʪʦʤʦ-

ʙʠʣʴʥʦʡ ʜʦʨʦʛʠ / ɺ.ɸ. ʂʣʶʯʥʠʢʦʚ, ʉ.ɺ. ʄʠʭʝʝʚ, ʆ.ʂ. ɻʦʣʦʚʥʠʥ 

// ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʪʨʫʜʳ ʤʝʞʜʫ-

ʥʘʨ. ʥʘʫʯ.-ʪʝʭʥ. ʢʦʥʬ. ï ʉʘʤʘʨʘ, 2013. ï ʉ. 230-233. 

4. ʂʦʥʚʝʨʪʘʮʠʷ ʜʘʥʥʳʭ ʦ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠʟ 

çITSGISè ʚ çAUTOCADè / ɺ.ɸ. ʂʣʶʯʥʠʢʦʚ, ʆ.ʂ. ɻʦʣʦʚʥʠʥ, 

ɸ.ɺ. ʉʠʜʦʨʦʚ // ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: 

ʪʨʫʜʳ ʤʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʪʝʭʥ. ʢʦʥʬ. ï ʉʘʤʘʨʘ, 2014. ï ʉ. 365-369.  

ʊʠʭʦʥʦʚ ɸ.ʅ., ɹʦʛʜʘʥʦʚʘ ʀ.ɻ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʋʃʀʏʅʆ-ɼʆʈʆɾʅʆʁ ʉɽʊʀ ʅɸ 

ʇʈɽɼʄɽʊ ɺʓʗɺʃɽʅʀʗ ʄɽʉʊ ʉʂʆʇʃɽʅʀʗ 

ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ  

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤ. ʘʢʘʜ. ʉ.ʇ. ʂʦʨʦʣʝʚʘ  

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

ʂʦʤʧʘʥʠʷ çʀʥʪʝʣʪʨʘʥʩè 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ çʙʫʪʳʣʦʯʥʦʛʦ 

ʛʦʨʣʳʰʢʘè, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʢʨʘʪʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ 

ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʘ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ʛʦʨʦʜʘ ʉʘʤʘʨʳ, 

ʦʧʨʝʜʝʣʝʥʳ ʫʟʢʠʝ ʫʯʘʩʪʢʠ ʜʦʨʦʛ, ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯ-
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ʰʝʥʠʶ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚ ʧʦʜʦʙʥʳʭ ʤʝʩʪʘʭ ʩʢʦʧʣʝʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ, ʫʧʨʘʚʣʝʥʠʝ, ʠʥʪʝʣʣʝʢʪʫ-

ʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʫʟʢʠʡ ʫʯʘʩʪʦʢ, ʫʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ 

ʩʝʪʴ, ʟʘʪʦʨ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘ ʫʣʠʯʥʦ-

ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʛʦʚʦʨʠʪ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠ 

ʧʝʰʝʭʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚʚʠʜʫ ʩʥʠʞʝʥʠʷ ʜʦʨʦʞʥʦ-

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʜʝʨʞʝʢ ʠ 

ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ.  

ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʛ. ʉʘʤʘʨʘ, ʢʘʢ ʚ ʦʜʥʦʤ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʦʚ ʈʌ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ ʨʦʩʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ 

ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʩʪʘʝʪ ʦʪ 

ʫʨʦʚʥʷ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʘʨʩʢʠʭ ʜʦʨʦʛ, ʩʦ-

ʢʨʘʪʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʠʟʜʝʨʞʢʠ ʘʚʪʦʤʦʙʠʣʠ-

ʩʪʦʚ. 

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʨʘʟʚʠʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʥʝ ʚʩʝʛʜʘ ʛʨʘ-

ʤʦʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʚʩʪʨʝʯʘʝʪʩʷ 

ʷʚʣʝʥʠʝ, ʥʦʩʷʱʝʝ ʥʘʟʚʘʥʠʝ çʙʫʪʳʣʦʯʥʦʝ ʛʦʨʣʳʰʢʦè. ʇʦ-

ʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ ï ʠʟ-ʟʘ 

ʩʫʞʝʥʠʷ ʪʨʘʩʩʳ, ʦʪʩʫʪʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʩ ʜʣʷ ʧʦʚʦʨʦ-

ʪʘ, ʩʣʦʞʥʳʭ ʧʝʨʝʢʨʸʩʪʢʦʚ, ʛʜʝ ʩʣʠʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʪʦ-

ʢʦʚ ʤʘʰʠʥ, ʥʝʧʨʘʚʠʣʴʥʦʡ ʧʘʨʢʦʚʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚʜʦʣʴ 

ʪʨʘʩʩʳ ʠ ʪ.ʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʜʦ-

ʩʪʫʧʥʳʭ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦʣʦʩ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʟʘʤʝʜʣʷʝʪʩʷ 

ʠ ʚʦʟʥʠʢʘʝʪ ʟʘʪʦʨ. ʊʘʢʠʝ ʤʝʩʪʘ ʥʘʟʳʚʘʶʪ çʙʫʪʳʣʦʯʥʳʤʠ 

ʛʦʨʣʳʰʢʘʤʠè. 
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ʆʙʨʘʟʫʶʱʠʡʩʷ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʟʘʪʦʨ ʦʙʳʯʥʦ ʥʦʩʠʪ 

ʨʝʛʫʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʠʤ ʧʝʨʝʧʘ-

ʜʦʤ ʩʢʦʨʦʩʪʝʡ ʜʦ ʠ ʧʦʩʣʝ ʫʟʢʦʛʦ ʤʝʩʪʘ (çʛʦʨʣʳʰʢʘè). 

ɼʣʷ ʛʦʨʦʜʘ ʉʘʤʘʨʳ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚ-

ʣʝʥʠʶ ʧʦʜʦʙʥʳʭ ʫʟʢʠʭ ʤʝʩʪ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʯʪʝʥʳ ʪʝ 

ʤʝʩʪʘ, ʧʝʨʝʜ ʢʦʪʦʨʳʤʠ ʘʚʪʦʤʦʙʠʣʠ ʥʝ ʤʝʥʝʝ 20 ʤʠʥʫʪ 

ʜʚʠʞʫʪʩʷ ʤʝʜʣʝʥʥʦ (ʥʝ ʙʦʣʝʝ 10 ʢʤ/ʯ), ʠ ʧʦʩʣʝ ʢʦʪʦʨʳʭ 

ʩʢʦʨʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʙʦʣʝʝ, ʯʝʤ ʚ 3 ʨʘʟʘ ʠ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʢʠʣʦʤʝʪʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʧʠʩʦʢ 

ʫʟʢʠʭ ʤʝʩʪ ʥʝ ʧʦʧʘʜʘʶʪ ʤʘʛʠʩʪʨʘʣʠ, ʢʦʪʦʨʳʝ ʚ ʯʘʩʳ ʧʠʢ 

ʨʘʚʥʦʤʝʨʥʦ ʩʪʦʷʪ ʠʣʠ ʫʟʢʠʝ ʤʝʩʪʘ, ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʘʚʪʦʤʦ-

ʙʠʣʠ ʥʝ ʫʩʧʝʚʘʶʪ ʨʘʟʦʛʥʘʪʴʩʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʜʚʝʥʘʜʮʘʪʴ 

çʙʫʪʳʣʦʯʥʳʭ ʛʦʨʣʳʰʝʢè ʥʘ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ʛ. ʉʘʤʘʨʳ. ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʩ ʜʠʩʣʦʢʘʮʠʝʡ ʫʟʢʠʭ ʤʝʩʪ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩ.1. ɼʠʩʣʦʢʘʮʠʷ çʙʫʪʳʣʦʯʥʳʭ ʛʦʨʣʳʰʝʢè ʥʘ ʢʘʨʪʝ ʛ. ʉʘʤʘʨʘ 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʥʮʠʧ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʫʟʢʠʭ ʤʝʩʪ ʛ. ʉʘʤʘʨʳ ï ʧʝʨʝ-

ʢʨʝʩʪʢʘ ʫʣʠʮ ɻʘʛʘʨʠʥʘ ʠ ʄʦʩʢʦʚʩʢʦʝ ʰʦʩʩʝ (ʨʠʩʫʥʦʢ 2). 
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ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ (ʫʪʨʝʥʥʝʝ, 

ʜʥʝʚʥʦʝ ʠ ʚʝʯʝʨʥʝʝ), ʫʯʪʝʥ ʩʚʝʪʦʬʦʨʥʳʡ ʮʠʢʣ ʠ ʦʧʨʝʜʝʣʝ-

ʥʘ ʜʠʩʣʦʢʘʮʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦ-

ʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʧʝʨʝʢʨʝʩʪʢʝ. 

 

ʈʠʩ. 2. ʇʝʨʝʢʨʝʩʪʦʢ  

ʫʣ. ɻʘʛʘʨʠʥʘ ʠ ʄʦʩʢʦʚʩʢʦʝ ʰʦʩʩʝ ʚ ʛ. ʉʘʤʘʨʘ 

ʀʩʩʣʝʜʫʝʤʳʡ ʧʝʨʝʢʨʸʩʪʦʢ ʫʣʠʮ ɻʘʛʘʨʠʥʘ ʠ ʄʦʩʢʦʚ-

ʩʢʦʝ ʰʦʩʩʝ ï ʵʪʦ ʊ-ʦʙʨʘʟʥʳʡ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʝʨʝʢʨʸʩʪʦʢ, 

ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʜʚʫʭ ʧʨʦʝʟʞʠʭ ʯʘʩʪʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʆʜʥʘ ʠʟ ʧʨʦʝʟʞʠʭ ʯʘʩʪʝʡ 

ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣʠʪʝʣʴʥʫʶ ʧʦʣʦʩʫ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʦʛʨʘʞ-

ʜʝʥʠʷʤʠ. 

ʅʘ ʜʘʥʥʦʤ ʧʝʨʝʢʨʸʩʪʢʝ ʧʨʦʠʩʭʦʜʠʪ ʩʣʠʷʥʠʝ ʜʚʫʭ 

ʤʦʱʥʳʭ ʧʦʪʦʢʦʚ ʪʨʘʥʩʧʦʨʪʘ ʚ ʦʜʠʥ. ʉʦʩʪʘʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʪʦʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʥʸʤ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ: 

1. ʃʝʛʢʦʚʦʡ ʪʨʘʥʩʧʦʨʪ; 

2. ɻʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪ; 

3. ɻʦʨʦʜʩʢʦʡ ʧʘʩʩʘʞʠʨʩʢʠʡ ʪʨʘʥʩʧʦʨʪ (15 ʤʘʨʰʨʫ-

ʪʦʚ). 


