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ʇʃɸʅʀʈʋɽʄʓɽ ʈɽɿʋʃʔʊɸʊʓ ʆɹʋʏɽʅʀʗ 

ʂʦʜ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ 

(ʚʳʧʫʩʢʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ) 

ʆʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʈ1 ɺʦʩʧʨʠʥʠʤʘʪʴ  ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ, ʨʘʟʚʠʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, 

ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʦʚʦʡ ʠʣʠ ʥʝʟʥʘʢʦʤʦʡ ʩʨʝʜʝ ʠ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ 

ʢʦʥʪʝʢʩʪʝ. 

ʈ2 ɺʣʘʜʝʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʪʨʘʥʩʣʷʮʠʠ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʛʣʦʙʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ. 

ʈ3 ɼʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʢʫʣʴʪʫʨʫ ʤʳʰʣʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʪʴ ʣʦʛʠʢʫ ʨʘʩʩʫʞʜʝʥʠʡ ʠ 

ʚʳʩʢʘʟʳʚʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ 

ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʚʳʥʦʩʠʪʴ ʩʫʞʜʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʝʧʦʣʥʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚʳʜʝʣʷʪʴ ʚ ʥʝʡ ʛʣʘʚʥʦʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ, ʦʬʦʨʤʣʷʪʴ ʠ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʚʠʜʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʟʦʨʦʚ ʩ ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʚʳʚʦʜʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ. 

ʈ4 ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʥʠ ʩʚʦʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʶ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ. ɺʣʘʜʝʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʠʤ ʠʟ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʥʘ ʫʨʦʚʥʝ ʩʦʮʠʘʣʴʥʦʛʦ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʣʝʢʩʠʢʫ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʪʝʨʤʠʥʦʣʦʛʠʶ ʷʟʳʢʘ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʈ5 ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʠ ʮʝʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʨʠʤʝʥʠʤʦʩʪʠ, ʥʦʚʳʝ ʤʝʪʦʜʳ, ʩʨʝʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ɻʀʉ) ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʈ6 ʇʣʘʥʠʨʦʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʩʦʟʜʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ɻʀʉ ʠ ɻʀʉ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʡ ʠʥʞʝʥʝʨʠʠ. 

ʈ7 ʆʩʫʱʝʩʪʚʣʷʪʴ ʘʚʪʦʨʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ɻʀʉ ʠ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʛʦʪʦʚʢʫ ʠ ʦʙʫʯʝʥʠʝ 

ʧʝʨʩʦʥʘʣʘ. 

ʈ8  ʌʦʨʤʠʨʦʚʘʪʴ ʥʦʚʳʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʠʜʝʠ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ɻʀʉ ʠ ɻʀʉ 

ʪʝʭʥʦʣʦʛʠʡ ʠʣʠ ʩʠʩʪʝʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʪʦʜʳ 

ʨʝʰʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ʠ ʥʦʚʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʘʜʘʯ. ʆʨʛʘʥʠʟʦʚʳʚʘʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʣʣʝʢʪʠʚʦʚ, ʧʨʠʥʠʤʘʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʥʘʭʦʜʠʪʴ ʢʦʤʧʨʦʤʠʩʩ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢʘʢ ʧʨʠ ʜʦʣʛʦʩʨʦʯʥʦʤ, ʪʘʢ ʠ ʧʨʠ ʢʨʘʪʢʦʩʨʦʯʥʳʤ 

ʧʣʘʥʠʨʦʚʘʥʠʠ. 

ʆʙʱʝʢʫʣʴʪʫʨʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʈ9 ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʙʦʨʦʚ, ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʢʦʣʣʝʢʪʠʚʦʤ. 

ʈ10 ʉʚʦʙʦʜʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʫʩʩʢʠʤ ʠ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤʠ ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʜʝʣʦʚʦʛʦ ʦʙʱʝʥʠʷ. 

ʈ11 ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠ ʦʙʱʝʢʫʣʴʪʫʨʥʳʡ ʫʨʦʚʝʥʴ. ʇʨʦʷʚʣʷʪʴ 

ʠʥʠʮʠʘʪʠʚʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʠʪʫʘʮʠʷʭ ʨʠʩʢʘ, ʙʨʘʪʴ ʥʘ ʩʝʙʷ ʚʩʶ ʧʦʣʥʦʪʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 

ʈ12 ɼʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢ 

ʠʟʤʝʥʝʥʠʶ ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʘʪʴ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʥʦʚʳʭ ʦʙʣʘʩʪʷʭ ʟʥʘʥʠʡ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʬʝʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʊʆʄʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

ʀʥʩʪʠʪʫʪ ʢʠʙʝʨʥʝʪʠʢʠ  

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ (ʩʧʝʮʠʘʣʴʥʦʩʪʴ) 09.04.02 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʂʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ 

 

ʋʊɺɽʈɾɼɸʖ: 

ɿʘʚ. ʢʘʬʝʜʨʦʡ  

______ _______      ɸ.ʅ. ʄʘʣʴʯʫʢʦʚ  
(ʇʦʜʧʠʩʴ) (ɼʘʪʘ)           (ʌ.ʀ.ʆ.) 

 

ɿɸɼɸʅʀɽ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ɺ ʬʦʨʤʝ: 
 

ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ 

 

ʉʪʫʜʝʥʪʫ: 
ɻʨʫʧʧʘ ʌʀʆ 

8ʀʄ5ɹ ɻʘʧʦʥʦʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʊʝʤʘ ʨʘʙʦʪʳ:  

ʈʘʟʨʘʙʦʪʢʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ 

ʛʦʨʦʜʩʢʠʤ ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦ ʤʦʙʠʣʴʥʦʩʪʠ 

ʋʪʚʝʨʞʜʝʥʘ ʧʨʠʢʘʟʦʤ ʜʠʨʝʢʪʦʨʘ (ʜʘʪʘ, ʥʦʤʝʨ) ˉ 896/ʩ ʦʪ 22.02.2017 ʛ. 

 

ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 16.06.2017 ʛ. 

 

ʊɽʍʅʀʏɽʉʂʆɽ ɿɸɼɸʅʀɽ: 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʙʦʪʝ 1. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ/ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʚʝʙ-ʩʝʨʚʠʩʳ 

2. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ ʚʦʣʦʥʪʝʨʦʚ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʜʦʩʪʫʧʥʦʩʪʠ ʟʦʥ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʜʘʥʥʳʝ 

ʦ ʢʘʪʝʛʦʨʠʷʭ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ,  ʦʪʢʨʳʪʳʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʦʝʢʪʘ 

OpenStreetMap 
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ʇʝʨʝʯʝʥʴ ʧʦʜʣʝʞʘʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ 

ʨʘʟʨʘʙʦʪʢʝ ʚʦʧʨʦʩʦʚ 

1. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʚʝʙ-ʩʝʨʚʠʩʦʚ 

2. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʦʛʦ ʧʫʪʠ ʩ 

ʫʯʝʪʦʤ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟ ʜʘʥʥʳʭ 

4. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʩʝʨʚʠʩʦʚ 

5. ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

6. ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ - ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

- ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

- ɸʨʭʠʪʝʢʪʫʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ 

- ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ 

- ʉʢʨʠʥʰʦʪʳ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ 

- ʉʢʨʠʥʰʦʪʳ ʚʝʙ-ʩʝʨʚʠʩʦʚ-ʘʥʘʣʦʛʦʚ 

ʂʦʥʩʫʣʴʪʘʥʪʳ ʧʦ ʨʘʟʜʝʣʘʤ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʈʘʟʜʝʣ ʂʦʥʩʫʣʴʪʘʥʪ 

ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

ɼʘʥʢʦʚ ɸʨʪʝʤ ɻʝʦʨʛʠʝʚʠʯ 

ʉʦʮʠʘʣʴʥʘʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 
ɸʢʫʣʦʚ ʇʝʪʨ ɸʥʘʪʦʣʴʝʚʠʯ 

ʅʘʟʚʘʥʠʷ ʨʘʟʜʝʣʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʨʫʩʩʢʦʤ ʠ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʘʭ: 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ (Cartographic Map 

Services for Disabled People) 

 

ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ 
01.02.2017 

 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɼʦʣʞʥʦʩʪʴ ʌʀʆ 
ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 
ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʢʘʬ. ʀʉʊ 
ʂʦʚʠʥ ʈʦʤʘʥ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʢ.ʪ.ʥ.   

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

8ʀʄ5ɹ ɻʘʧʦʥʦʚ ɽʚʛʝʥʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ   
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ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʬʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʊʆʄʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

ʀʥʩʪʠʪʫʪ ʢʠʙʝʨʥʝʪʠʢʠ  

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ 09.04.02 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ: ʤʘʛʠʩʪʨʘʪʫʨʘ 

ʂʘʬʝʜʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ  

ʇʝʨʠʦʜ ʚʳʧʦʣʥʝʥʠʷ: ʚʝʩʝʥʥʠʡ ʩʝʤʝʩʪʨ 2016/2017 ʫʯʝʙʥʦʛʦ ʛʦʜʘ  

 

ʌʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʙʦʪʳ: 

ʄʘʛʠʩʪʝʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ 

 

ʂɸʃɽʅɼɸʈʅʓʁ ʈɽʁʊʀʅɻ-ʇʃɸʅ 

ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 16 ʠʶʥʷ 2017 

 
ɼʘʪʘ  

ʢʦʥʪʨʦʣʷ 

ʅʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ (ʤʦʜʫʣʷ) / 

ʚʠʜ ʨʘʙʦʪʳ (ʠʩʩʣʝʜʦʚʘʥʠʷ) 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʙʘʣʣ ʨʘʟʜʝʣʘ 

(ʤʦʜʫʣʷ) 

01.02.2017 ʆʙʟʦʨ ʧʨʦʝʢʪʘ Maps for Easy Paths 10 

13.02.2017 ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʚʝʙ-ʩʝʨʚʠʩʦʚ 5 

27.02.2017 ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʥʘ 

ʦʩʥʦʚʝ ʪʦʯʝʯʥʳʭ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʦʠʩʢʘ 

ʜʦʩʪʫʧʥʳʭ ʧʫʪʝʡ 

20 

29.03.2017 ʈʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʝʙ-

ʩʝʨʚʠʩʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʛʦʨʦʜʩʢʠʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦ ʤʦʙʠʣʴʥʦʩʪʠ 

15 

10.04.2017 ʈʝʘʣʠʟʘʮʠʷ 20 

01.05.2017 ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

5 

11.05.2017 ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 5 

20.05.2017 ʆʬʦʨʤʣʝʥʠʝ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʠ  10 

05.06.2017 ʆʙʷʟʘʪʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ 10 

ʉʦʩʪʘʚʠʣ ʧʨʝʧʦʜʘʚʘʪʝʣʴ:  
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʢʘʬ. ʀʉʊ  ʂʦʚʠʥ ʈ.ɺ. ʢ.ʪ.ʥ.  01.02.2017 ʛ. 

 

ʉʆɻʃɸʉʆɺɸʅʆ: 
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ʈɽʌɽʈɸʊ 

ɺʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ 88 ʩʪʨʘʥʠʮ, 16 ʠʣʣʶʩʪʨʘʮʠʡ, 13 

ʪʘʙʣʠʮ, 19 ʬʦʨʤʫʣ, 25 ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 2 ʧʨʠʣʦʞʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʩʪʫʧʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ, ʜʦʩʪʫʧʥʳʝ ʧʫʪʠ, ʢʨʘʫʜʩʦʨʩʠʥʛ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʙ-ʩʝʨʚʠʩ, ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʝ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʝ ʠ 

ʩʦʮʠʘʣʴʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʚʝʙ-ʩʝʨʚʠʩʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʝʙ-ʩʝʨʚʠʩʘ ʜʣʷ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ 

ʧʫʪʝʡ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʝʨʚʠʩʘ ʜʘʥʥʳʭ ʦ 

ʜʦʩʪʫʧʥʦʩʪʠ ʟʦʥ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʩ 

ʫʯʝʪʦʤ ʢʘʪʝʛʦʨʠʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʄʠʣʘʥʩʢʦʛʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ Maps for Easy Paths (MEP).  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʝʢʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʫʧʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʚʝʙ-ʩʝʨʚʠʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʟʦʥ. ʉʝʨʚʠʩ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʛʝʥʝʨʘʮʠʶ ʠ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ 

ʤʘʨʰʨʫʪʦʚ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʨʫʛʠʭ ʧʨʠʣʦʞʝʥʠʷʭ MEP. 

ʇʦʩʢʦʣʴʢʫ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʨʰʨʫʪʦʚ ʩʝʨʚʠʩʳ 

ʧʨʦʝʢʪʘ MEP ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʘʥʥʳʭ ʦ ʜʦʩʪʫʧʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʝʨʚʠʩ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʮʝʣʝʚʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʝʨʚʠʩʦʚ 

MEP ʷʚʣʷʶʪʩʷ ʣʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ, ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʝʨʚʠʩ ʪʘʢʞʝ ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʠʩʢʘ ʧʫʪʝʡ 

ʦʙʳʯʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʪʘʢʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ.  
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ʆʇʈɽɼɽʃɽʅʀʗ, ʆɹʆɿʅɸʏɽʅʀʗ, ʉʆʂʈɸʑɽʅʀʗ, ʅʆʈʄɸʊʀɺʅʓɽ 

ʉʉʓʃʂʀ 

ɹɼ ï ʙʘʟʘ ʜʘʥʥʳʭ; 

ʉʋɹɼ ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ; 

ʂʨʘʫʜʩʦʨʩʠʥʛ ï ʧʨʠʚʣʝʯʝʥʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʠʮ ʜʣʷ ʜʦʙʨʦʚʦʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʙʠʟʥʝʩʦʤ, 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʠʣʠ ʦʙʱʝʩʪʚʦʤ, ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʃʠʮʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ ï ʣʠʮʘ, ʠʩʧʳʪʳʚʘʶʱʠʝ 

ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʧʝʨʝʜʚʠʞʝʥʠʠ. ʂ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʦʩʷʪʩʷ 

ʥʝ ʪʦʣʴʢʦ ʠʥʚʘʣʠʜʳ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠʣʠ 

ʧʝʨʝʜʚʠʛʘʶʱʠʝʩʷ ʥʘ ʢʨʝʩʣʘʭ-ʢʦʣʷʩʢʘʭ, ʥʦ ʠ ʣʠʮʘ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʘ 

ʪʘʢʞʝ ʣʶʜʠ ʩ ʜʝʪʴʤʠ ʣʠʙʦ ʜʝʪʩʢʠʤʠ ʢʦʣʷʩʢʘʤʠ.  

Point Of Interest (POI) ï ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ, ʦʙʲʝʢʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴ ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʥʪʝʨʝʩ ʦʙʲʝʢʪ, 

ʥʘʥʝʩʝʥʥʳʡ ʚ ʚʠʜʝ ʪʦʯʢʠ ʢʘʨʪʫ. 

Global Positioning System (GPS) ï cʠʩʪʝʤʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ï cʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʦʨʦʥʳ ʉʐɸ. 

ɻʝʦʪʝʛ ï ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʘʜʘʥʥʳʝ, ʧʨʠʩʦʝʜʠʥʷʝʤʳʝ ʢ ʨʘʟʣʠʯʥʳʤ 

ʚʠʜʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɻʃʆʅɸʉʉ (ɻʣʦʙʘʣʴʥʘʷ ʅʘʚʠʛʘʮʠʦʥʥʘʷ ʉʧʫʪʥʠʢʦʚʘʷ ʉʠʩʪʝʤʘ) ï 

ʈʦʩʩʠʡʩʢʘʷ ʩʧʫʪʥʠʢʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ. 

NMEA  (National Marine Electronics Association) ï ʪʝʢʩʪʦʚʳʡ ʧʨʦʪʦʢʦʣ 

ʩʚʷʟʠ ʤʦʨʩʢʦʛʦ (ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ) ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʤʦʨʩʢʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʵʣʝʢʪʨʦʥʠʢʠ ʉʐɸ ʠ ʠʩʧʦʣʴʟʫʶʱʠʡʩʷ ʚ 

GPS-ʧʨʠʝʤʥʠʢʘʭ. 
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REST (Representational State Transfer) ï ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ. 

OSM (OpenStreetMap) ï ʦʪʢʨʳʪʳʡ ʥʝʢʦʤʤʝʨʯʝʩʢʠʡ ʚʝʙ-

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʝʢʪ 
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ɺɺɽɼɽʅʀɽ 

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʙʦʣʝʝ ʤʠʣʣʠʘʨʜʘ ʯʝʣʦʚʝʢ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʢʦʣʦ 15% ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ, 

ʠʤʝʶʪ ʪʫ ʠʣʠ ʠʥʫʶ ʬʦʨʤʫ ʠʥʚʘʣʠʜʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʢʝ, ʤʝʜʠʮʠʥʩʢʘʷ 

ʧʦʤʦʱʴ ʪʨʝʙʫʝʪʩʷ ʠʥʚʘʣʠʜʘʤ ʛʦʨʘʟʜʦ ʯʘʱʝ, ʯʝʤ ʜʨʫʛʠʤ ʣʶʜʷʤ [1]. ʆʜʥʠʤ ʠʟ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʝʝ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʫʪʠ ʢ ʟʜʘʥʠʷʤ. ʊʘʢʠʝ ʧʨʠʚʳʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʛʦʨʦʜʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʘʢ ʣʝʩʪʥʠʮʳ, ʙʦʨʜʶʨʳ ʠ ʧʝʰʝʭʦʜʥʳʝ ʧʝʨʝʭʦʜʳ ʤʦʛʫʪ 

ʷʚʣʷʪʴʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ. ɺʦʧʨʦʩ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʣʠʮ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʠʥʚʘʣʠʜʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ï ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʥʠʤʘʶʪʩʷ ʤʝʨʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʨʘʙʦʪʳ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʝʩʫʨʩʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʨʝʤʝʥʥʳʭ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʯʘʩʪʠʯʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʦʩʪʫʧʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʪ, ʩʦʜʝʨʞʘʱʠʭ 

ʜʘʥʥʳʝ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʟʦʥ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʫʪʷʭ ʚʥʫʪʨʠ ʥʠʭ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʦʝʢʪʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʜʘʥʥʦʡ ʪʝʤʦʡ. ʇʦʩʣʝʜʥʠʝ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ, ʧʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʪʘʢʠʝ ʧʨʦʝʢʪʳ, ʢʘʢ 

Jaccede, Mapability ʠ Smooth. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʧʨʠ ʠʭ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʝʪ 

ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʠ [2]. 

ʊʘʢʞʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʪʦʣʴʢʦ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʥʝ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʚ 

ʮʝʣʦʤ, ʘ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʫʧʥʳʭ ʧʫʪʝʡ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
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ʧʨʝʧʷʪʩʪʚʠʡ ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʦʝʢʪ ʄʠʣʘʥʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ Maps for Easy Paths 

(MEP) [3], ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ 

ʦʛʨʘʥʠʯʝʥʠʷ ʜʨʫʛʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. ʉʝʨʚʠʩʳ 

ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠʤʝʶʱʫʶʩʷ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ 

ʧʝʰʝʭʦʜʥʳʭ ʧʫʪʝʡ ʚʥʫʪʨʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʧʫʪʝʡ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ. ʎʝʣʴ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

MEP ʜʣʷ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʧʝʰʝʭʦʜʥʳʭ ʧʫʪʝʡ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʦ ʜʦʩʪʫʧʥʦʩʪʠ 

ʛʦʨʦʜʩʢʠʭ ʟʦʥ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʢʘʪʝʛʦʨʠʠ ʠʥʚʘʣʠʜʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʦʠʩʢʦʚʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɺ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʚʭʦʜʷʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʚʳʜʝʣʝʥʠʷ ʜʦʩʪʫʧʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠ ʘʣʛʦʨʠʪʤʘ 

ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʧʦʠʩʢʦʚʦʛʦ ʚʝʙ-ʩʝʨʚʠʩʘ. 

ɺʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʝʰʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ 

ʧʨʦʝʢʪ MEP, ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ 

ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, 

ʯʪʦ ʚ ʩʚʝʪʝ ʚʘʞʥʦʩʪʠ ʨʝʰʘʝʤʦʡ ʧʨʦʝʢʪʦʤ ʧʨʦʙʣʝʤʳ ʜʝʣʘʝʪ ʝʛʦ ʨʘʟʨʘʙʦʪʢʫ ʝʱʝ 

ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ.  
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1 ʂɸʈʊʆɻʈɸʌʀʏɽʉʂʀɽ ʉɽʈɺʀʉʓ ɼʃʗ ʃʖɼɽʁ ʉ 

ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ 

ʈʘʟʚʠʪʠʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʪʝʥʩʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʪʝʣʷʤʠ ʛʦʨʦʜʦʚ ʇʂ ʠ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʦʞʜʝʥʠʶ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ, ʢʘʢ ʢʨʘʫʜʩʦʨʩʠʥʛ. 

ʂʨʘʫʜʩʦʨʩʠʥʛ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʫʪʝʤ ʤʦʙʠʣʠʟʘʮʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʣʶʜʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʝʣʝʛʠʨʦʚʘʥʠʷ ʠʤ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ. ɼʘʥʥʘʷ ʧʨʘʢʪʠʢʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʜʘʯ, ʦʜʥʘʢʦ ʯʘʱʝ ʚʩʝʛʦ ʢʨʘʫʜʩʦʨʩʠʥʛ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʦʙʱʝʩʪʚʦʤ ʚ 

ʮʝʣʦʤ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʦʙʩʫʞʜʘʝʤʳʭ ʩʝʛʦʜʥʷ ʚ ʤʠʨʝ ʚʦʧʨʦʩʦʚ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʦʩʪʫʧʥʦʡ ʙʝʟʙʘʨʴʝʨʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠʥʚʘʣʠʜʘʤ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʩʣʦʞʥʝʝ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʜʦʩʪʠʞʝʥʠʶ ʢʦʥʝʯʥʳʭ ʧʫʥʢʪʦʚ 

ʥʘʟʥʘʯʝʥʠʷ. ɼʘʣʝʢʦ ʥʝ ʚʩʝ ʵʣʝʤʝʥʪʳ ʛʦʨʦʜʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʣʷ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʜʴʤʠ, ʯʴʷ ʤʦʙʠʣʴʥʦʩʪʴ ʦʛʨʘʥʠʯʝʥʘ, ʙʫʜʴ ʵʪʦ ʯʝʣʦʚʝʢ, 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʢʨʝʩʣʦ-ʢʦʣʷʩʢʫ, ʠʣʠ ʛʦʨʦʜʩʢʦʡ ʞʠʪʝʣʴ ʩ ʜʝʪʩʢʦʡ ʢʦʣʷʩʢʦʡ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʝ ʠʤʝʝʪ ʜʦʩʪʫʧʘ ʢ ʙʦʣʴʰʦʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʫʩʣʫʛ ʠ ʦʙʲʝʢʪʦʚ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʨʦʝʢʪʳ ʧʦ ʩʦʟʜʘʥʠʶ çʜʨʫʞʝʣʶʙʥʦʡè ʠ ʜʦʩʪʫʧʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ 

ʞʠʪʝʣʝʡ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʚ ʈʌ ʜʝʡʩʪʚʫʝʪ ʫʪʚʝʨʞʜʝʥʥʘʷ ʚ 2015 ʛ. ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çɼʦʩʪʫʧʥʘʷ 

ʩʨʝʜʘè, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʛʦ ʜʦʩʪʫʧʘ ʠʥʚʘʣʠʜʦʚ ʠ 

ʛʨʘʞʜʘʥ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢ ʪʨʘʥʩʧʦʨʪʥʦʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ 
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ʜʨʫʛʠʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʤ. ʆʜʥʘʢʦ ʨʘʟʨʘʙʦʪʢʘ ʚ ʧʨʷʤʦʤ ʩʤʳʩʣʝ ʜʦʩʪʫʧʥʦʡ ʩʨʝʜʳ 

ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʧʦʜʜʝʨʞʢʝ ʠʥʚʘʣʠʜʦʚ. 

ʇʨʦʛʨʘʤʤʘ ʨʝʘʣʠʟʫʝʪʩʷ ʜʦ 2020 ʛʦʜʘ, ʠ, ʩ ʫʯʝʪʦʤ ʤʘʩʰʪʘʙʘ ʟʘʜʘʯʠ, ʫʪʚʝʨʞʜʘʪʴ ʦ 

ʧʦʣʥʦʤ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʧʦʣʥʦʮʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʨʝʩʫʨʩʦʚ 

ʣʠʮʘʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʝʣʴʟʷ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʯʘʩʪʠʯʥʦʝ ʝʝ ʨʝʰʝʥʠʝ ʚʦʟʤʦʞʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʙʦʨʘ ʜʘʥʥʳʭ 

ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʘ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʨʘʫʜʩʦʨʩʠʥʛʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʦʩʪʫʧʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘʚʠʛʘʮʠʠ. 

 

1.1 ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ 

ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʧʫʣʷʨʥʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʪʘʢʠʝ, ʢʘʢ 

Google Maps [4], TomTom [5], Garmin [6] ʠʣʠ ʗʥʜʝʢʩ.ʂʘʨʪʳ [7]) ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʜʣʷ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʟʨʘʙʦʪʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʨʫʛʠʭ, ʢʘʢ ʩʫʛʫʙʦ ʪʝʦʨʝʪʠʯʝʩʢʠʭ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʘʤ ʩʙʦʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ. ʇʨʦʝʢʪʥʳʝ 

ʨʝʰʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʚʝʙ-ʩʝʨʚʠʩʳ ʩ 

ʬʫʥʢʮʠʝʡ ʧʨʦʢʣʘʜʢʠ ʤʘʨʰʨʫʪʦʚ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʧʨʦʝʢʪʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʇʨʠʯʠʥʘʤʠ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʣʝʞʘʱʠʝ ʚ ʠʭ ʦʩʥʦʚʝ 

ʧʦʜʭʦʜʳ ʢ ʝʝ ʨʝʰʝʥʠʶ, ʣʠʙʦ ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʱʠʝ ʥʘ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʦʚ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʨʠʩʫʱʠʭ ʜʘʥʥʳʤ ʚʝʙ-ʩʝʨʚʠʩʘʤ ʦʛʨʘʥʠʯʝʥʠʡ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʪʠʯʝʩʢʠʡ 
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ʦʙʟʦʨ ʥʝʢʦʪʦʨʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1. 

ʉʢʨʠʥʰʦʪʳ ʩʝʨʚʠʩʦʚ Smooth ʠ Jaccede ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1.1 ʠ 1.2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʈʠʩʫʥʦʢ 1.1 ï ʇʦʠʩʢ ʧʫʪʠ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʘ Smooth 

 

ʈʠʩʫʥʦʢ 1.2 ï ʇʨʦʩʤʦʪʨ ʢʘʨʪʳ ʜʦʩʪʫʧʥʳʭ POI ʇʘʨʠʞʘ ʩ ʧʦʤʦʱʴʶ ʩʝʨʚʠʩʘ Jaccede
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ʊʘʙʣʠʮʘ 1.1 ï ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʳʝ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ 

ʅʘʟʚʘʥʠʝ, URL ʉʪʨʘʥʘ 

ʨʘʟʨʘʙʦʪʢʠ 

ʇʣʘʪʬʦʨʤʳ ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʵʣʝʤʝʥʪʳ 

ʂʘʪʝʛʦʨʠʠ 

ʠʥʚʘʣʠʜʥʦʩʪʠ 

ʆʭʚʘʪ ʜʘʥʥʳʭ ʇʦʠʩʢ 

ʧʫʪʠ 

ʊʠʧʳ 

ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʘʥʥʳʭ 

ɼʦʩʪʫʧʥʘʷ ʩʨʝʜʘ: ʢʘʨʪʘ 

ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, 

http://zhit-vmeste.ru/map 

ʈʌ WEB POI ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ 

ʈʌ ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ, 

ʦʪʢʨʳʪʳʝ 

Smooth, http://smooth.city ʈʌ WEB ʪʨʦʪʫʘʨʳ, 

ʦʙʱʝʩʪʚʝʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪ 

ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ 

ʈʌ (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ) 

+ ʦʪʢʨʳʪʳʝ 

Jaccede.com, 

https://www.jaccede.com 

ʌʨʘʥʮʠʷ WEB, iOS, 

Android 

POI, ʧʘʨʢʦʚʢʠ ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ 

ɽʚʨʦʧʘ, ʤʠʨ 

(ʥʝʢʦʪʦʨʳʝ ʢʨʫʧʥʳʝ 

ʛʦʨʦʜʘ) 

ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

Accessible.net, 

http://accessible.net 

ʌʨʘʥʮʠʷ WEB, iOS POI, ʧʘʨʢʦʚʢʠ ʚʩʝ ʌʨʘʥʮʠʷ (ʇʘʨʠʞ) ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ, 

ʦʪʢʨʳʪʳʝ 

MapAbility (I-Scope), 

http://www.mapability.org 

ʀʪʘʣʠʷ WEB, iOS, 

Android 

POI, ʧʘʨʢʦʚʢʠ, 

ʙʦʨʜʶʨʳ, 

ʧʨʝʧʷʪʩʪʚʠʷ 

ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ 

ʀʪʘʣʠʷ (ʥʝʢʦʪʦʨʳʝ 

ʛʦʨʦʜʘ) 

ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

Wheelmap, 

https://wheelmap.org 

ɻʝʨʤʘʥʠʷ WEB, iOS, 

Android 

POI, ʧʘʨʢʦʚʢʠ ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ 

ɽʚʨʦʧʘ 

(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ɻʝʨʤʘʥʠʷ) 

ï ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

http://zhit-vmeste.ru/map/
http://smooth.city/
http://accessible.net/
http://www.mapability.org/
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʠʯʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

- ʦʛʨʘʥʠʯʝʥʥʳʡ ʦʭʚʘʪ ʜʘʥʥʳʭ ï ʯʘʱʝ ʚʩʝʛʦ ʜʦʩʪʫʧʥʘ ʠʥʬʦʨʤʘʮʠʷ ʪʦʣʴʢʦ ʦ 

ʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝ/ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥ ʩʝʨʚʠʩ; 

- ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ POI ï ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʨʚʠʩʦʚ ʨʘʩʧʦʣʘʛʘʝʪ ʜʘʥʥʳʤʠ 

ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʪʦʣʴʢʦ ʪʦʯʝʢ ʠʥʪʝʨʝʩʘ ʠ ʪʘʢʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ 

ʩ ʥʠʤʠ ʦʙʲʝʢʪʦʚ, ʢʘʢ ʪʨʦʪʫʘʨʳ ʠ ʧʘʨʢʦʚʢʠ; 

- ʦʪʩʫʪʩʪʚʠʝ ʬʫʥʢʮʠʠ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʤʘʨʰʨʫʪʦʚ ï ʩʝʨʚʠʩʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʜʘʥʥʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʩʧʦʩʦʙʳ ʧʨʦʢʣʘʜʢʠ 

ʤʘʨʰʨʫʪʦʚ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

- ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ï ʜʘʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʝʨʚʠʩʦʚ ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʤʘʣʦʧʦʜʚʠʞʥʦʡ 

ʛʨʫʧʧʝ ʥʘʩʝʣʝʥʠʷ; 

- ʩʧʦʩʦʙʳ ʩʙʦʨʘ ʜʘʥʥʳʭ ï ʤʝʭʘʥʠʟʤʳ ʩʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʩʥʦʚʳʚʘʶʱʠʭʩʷ ʥʘ ʥʠʭ ʩʝʨʚʠʩʘʭ, ʥʝ ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤʠ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʧʦʧʦʣʥʝʥʠʷ ʙʘʟ 

ʜʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʜʝʣʘʝʪ ʠʭ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʠ ʥʝʘʢʪʫʘʣʴʥʳʤʠ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʤʠʥʫʩʦʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʝʨʚʠʩʦʚ ʷʚʣʷʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʪʦʣʴʢʦ ʦ ʨʘʟʣʠʯʥʳʭ POI, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ, ʤʝʜʠʮʠʥʩʢʠʤʠ ʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. ɼʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʘʭ ʜʨʫʛʠʭ ʪʠʧʦʚ ʨʘʟʨʦʟʥʝʥʳ 

ʤʝʞʜʫ ʩʝʨʚʠʩʘʤʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʦʣʫʯʠʪʴ ʧʦʣʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

ʇʦʩʪʨʦʝʥʠʝ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʧʫʪʝʡ ʧʨʠ ʥʘʣʠʯʠʠ ʜʘʥʥʳʭ ʪʦʣʴʢʦ ʦ ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʘʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʪʘʢʞʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʇʨʝʦʜʦʣʝʪʴ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʛʨʘʥʠʯʝʥʠʡ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪ Maps for Easy Paths, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ 

ʥʘ ʦʪʣʠʯʥʳʭ ʦʪ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʠʭ ʧʦʜʭʦʜʘʭ ʠ ʤʝʪʦʜʘʭ [8]. 
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1.2 ʇʨʦʝʢʪ Maps for Easy Paths 

Maps for Easy Paths (MEP) ï ʵʪʦ ʧʨʦʝʢʪ ʄʠʣʘʥʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ 

ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʧʝʰʝʭʦʜʥʳʭ ʟʦʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʫʪʴ, ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʘʢʦʡ-ʣʠʙʦ ʢʘʪʝʛʦʨʠʠ ʠʥʚʘʣʠʜʥʦʩʪʠ, ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʪʘʢʞʝ ʙʫʜʝʪ ʷʚʣ̫ʪʴʩʷ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʜʨʫʛʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʪʦʡ ʞʝ ʠʣʠ ʙʦʣʝʝ 

ʥʠʟʢʦʡ ʢʘʪʝʛʦʨʠʝʡ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʘʨʰʨʫʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʙʝʟʦʧʘʩʥʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʫʪʠ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʪʘʢʦʚʳʭ [8]. ʇʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ ʠ ʚʥʝʩʪʠ 

ʩʚʦʡ ʚʢʣʘʜ ʤʦʞʝʪ ʣʶʙʦʡ ʞʝʣʘʶʱʠʡ. ʂʘʢ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʨʫʛʠʭ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʝʰʝʥʠʡ, ʚ ʧʨʦʝʢʪʝ MEP ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʩ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʦʩʥʘʱʝʥʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ʥʘʚʠʛʘʮʠʠ (GPS ʠ ɻʃʆʅɸʉʉ), ʦʜʥʘʢʦ ʧʦʤʠʤʦ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʪʯʠʢʦʚ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʘʨʰʨʫʪʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʨʫʯʥʫʶ ʚʥʦʩʠʪʴ ʚ ʙʘʟʫ ʧʨʦʝʢʪʘ ʩʚʝʜʝʥʠʷ ʦ 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʠʭ ʧʫʪʠ ʧʨʝʧʷʪʩʪʚʠʷʭ. 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʦʚ MEP ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 1.3. ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʷʚʣʷʶʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʘʢʠʝ ʤʘʣʦʤʦʙʠʣʴʥʳʝ 

ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ, ʢʘʢ ʠʥʚʘʣʠʜʳ-ʢʦʣʷʩʦʯʥʠʢʠ, ʣʠʮʘ ʩʪʘʨʰʝʡ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʳ, ʧʝʰʝʭʦʜʳ ʩ ʜʝʪʩʢʠʤʠ ʢʦʣʷʩʢʘʤʠ ʠʣʠ ʜʝʪʴʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʠ ʣʠʮʘ ʩ ʠʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, 

ʢʘʢ ʥʘʧʨʠʤʝʨ, ʩʣʘʙʦʚʠʜʷʱʠʝ, ʠ ʞʠʪʝʣʠ ʛʦʨʦʜʦʚ ʚ ʮʝʣʦʤ. 
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ʈʠʩʫʥʦʢ 1.3 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʦʚ MEP 

ɺ ʨʘʟʚʠʪʠʠ ʧʨʦʝʢʪʘ ʠʛʨʘʝʪ ʨʦʣʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʦʤʦʱʴ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʲʝʜʠʥʝʥʠʷ. 

 

1.2.1 ʉʙʦʨ ʜʘʥʥʳʭ 

ʉʙʦʨ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ MEP Traces ʠ MEP APP. ʆʧʠʩʘʥʥʳʝ ʚ ʩʝʢʮʠʠ 1.2 ʥʘʙʦʨʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʨʘʟʜʝʣʝʥʳ ʥʘ çʥʝ̫ʚʥʳʝè (implicit) ʠ ç̫ ʚʥʳʝè (explicit). 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʜʘʥʥʳʭ ʧʨʠʝʤʥʠʢʦʚ GPS ʠ ʜʘʥʥʳʝ ʩʝʥʩʦʨʦʚ 

ʫʩʪʨʦʡʩʪʚ, ʚʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪʝʢʩʪʦʚʳʝ ʜʘʥʥʳʝ ʙʘʨʴʝʨʦʚ 

ʠ ʧʨʝʧʷʪʩʪʚʠʡ, ʩ ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. 

ʇʨʠʣʦʞʝʥʠʝ MEP Traces ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʫʯʝʥʠʝ ʠ ʟʘʛʨʫʟʢʫ ʢʘʢ çʷʚʥʳʭè, ʪʘʢ ʠ 

çʥʝʷʚʥʳʭè ʜʘʥʥʳʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ MEP APP ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʪʦʛʦʚʳʝ ʜʘʥʥʳʝ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʜʦʙʘʚʣʷʪʴ çʷʚʥʳʝè ʜʘʥʥʳʝ ʦ ʚʦʟʤʦʞʥʳʭ ʧʨʝʧʷʪʩʪʚʠʷʭ. ʉʝʨʚʝʨ ʷʚʣʷʝʪʩʷ 

ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʶ 
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ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʚʩʝʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʚʠʜʝ 

ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

 

ʈʠʩʫʥʦʢ 1.4 ï ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʝʢʪʘ MEP 

1.2.1.1 ʉʙʦʨ ʜʘʥʥʳʭ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʠʣʦʞʝʥʠʷ MEP Traces ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1.5. ɿʘʧʠʩʴ 

çʥʝʷʚʥʳʭè ʜʘʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʚʠʜʠʤʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʝʞʠʤʝ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʠʣʠ ʚʥʝʰʥʶʶ ʧʘʤʷʪʴ ʫʩʪʨʦʡʩʪʚʘ. ʇʨʠʣʦʞʝʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʜʦʙʘʚʣʷʪʴ çʷʚʥʳʝè ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʛʝʦʪʝʛʠʨʦʚʘʥʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʚʨʝʤʝʥʥʳʤʠ ʤʝʪʢʘʤʠ. ʆʪʧʨʘʚʢʘ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʩʣʝ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʫʥʢʪʘ ʚ ʤʝʥʶ. 

 

ʈʠʩʫʥʦʢ 1.5 ï ɻʣʘʚʥʦʝ ʤʝʥʶ ʧʨʠʣʦʞʝʥʠʷ MEP Traces 
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ɿʘʧʠʩʴ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʪʝʢʩʪʦʚʳʝ ʬʘʡʣʳ ʩʦ ʩʣʝʜʫʶʱʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ: 

- MEP POSITION INFO.txt ï ʜʘʥʥʳʝ GPS, ʟʘʤʝʨʷʝʤʳʝ ʝʞʝʩʝʢʫʥʜʥʦ, 

- MEP MOTION INFO.txt ï ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʫʩʪʨʦʡʩʪʚʘ 

- MEP NMEA INFO.txt stores ï ʜʘʥʥʳʝ GPS ʚ ʬʦʨʤʘʪʝ NMEA 

- MEP DEVICE INFO.txt ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʪʘʨʝʠ. 

 

1.2.1.2 ʉʙʦʨ ʜʘʥʥʳʭ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ 

ɼʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʥʘʢʦʧʣʝʥʥʳʤ ʧʨʦʝʢʪʦʤ ʜʘʥʥʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʣʦʞʝʥʠʷ MEP APP, ʠʥʪʝʨʬʝʡʩ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 

1.6. 

 

ʈʠʩʫʥʦʢ 1.6 ï ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʚ ʧʨʠʣʦʞʝʥʠʠ MEP APP 

ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʦʪʦʙʨʘʞʘʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʘʢʪʫʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʢʘʪʝʛʦʨʠʠ, 

ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʥʘ ʢʘʨʪʫ ʜʘʥʥʳʭ ʦ ʧʨʝʧʷʪʩʪʚʠʷʭ 

ʠ ʚʥʝʩʝʥʠʷ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʢ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʫʚʝʜʦʤʣʝʥʠʷ ʦ 

ʚʩʪʨʝʯʝʥʥʳʭ ʥʘ ʧʫʪʠ ʙʘʨʴʝʨʘʭ ʥʝʦʙʭʦʜʠʤʘ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 
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- ʬʦʪʦʛʨʘʬʠʠ ʦʙʲʝʢʪʘ, ʩʜʝʣʘʥʥʳʭ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʦʙʟʦʨʘ (ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 1 

ʜʦ 3) 

- ʦʮʝʥʢʘ ʩʪʝʧʝʥʠ ʟʥʘʯʠʤʦʩʪʠ ʧʨʝʧʷʪʩʪʚʠʷ (ʦʪ 1 ʜʦ 3) 

- ʢʨʘʪʢʦʝ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʙʘʚʣʷʝʤʳʝ ʚʨʫʯʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ 

ʜʦʩʪʫʧʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ çʥʝʷʚʥʳʭè ʜʘʥʥʳʭ. 

 

1.2.2 ʆʙʨʘʙʦʪʢʘ ʠ ʢʦʨʨʝʢʮʠʷ ʜʘʥʥʳʭ 

ʅʘ ʩʝʨʚʝʨʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ ʵʪʘʧʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʩʭʝʤʝ ʥʘ ʨʠʩʫʥʢʝ 1.7. 

 

ʈʠʩʫʥʦʢ 1.7 ï ʇʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʝʨʚʝʨʦʤ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʫʪʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚʘ 

MEP Fusion, ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʜʘʥʥʳʝ GPS ʠ ʪʘʢʠʭ ʩʝʥʩʦʨʦʚ, ʢʘʢ 

ʘʢʩʝʣʝʨʦʤʝʪʨ, ʛʠʨʦʩʢʦʧ ʠ ʤʘʛʥʠʪʦʤʝʪʨ. ɺ MEP Fusion ʧʨʠʤʝʥʷʝʪʩʷ ʙʠʙʣʠʦʪʝʢʘ 

ROAMFREE (Robust Odometry Applying Multisensor Fusion to Reduce Estimation 

Errors), ʷʚʣʷʶʱʘʷʩʷ ʬʨʝʡʤʚʦʨʢʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʠʝʡ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʄʠʣʘʥʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ [9]. 
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ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʨʝʢʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʫʪʝʡ ʩ ʫʯʝʪʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʠʚʷʟʢʠ ʟʜʘʥʠʡ, ʠʩʪʦʯʥʠʢʦʤ ʛʝʦʜʘʥʥʳʭ ʩʣʫʞʠʪ OpenStreetMap [10]. ɽʩʣʠ ʚ ʭʦʜʝ 

ʧʨʦʚʝʨʢʠ ʧʫʪʝʡ ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʢʦʥʪʫʨʦʤ ʟʜʘʥʠʷ, ʪʦʯʢʠ ʧʨʦʝʮʠʨʫʶʪʩʷ 

ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ ʚ ʩʪʦʨʦʥʫ ʙʣʠʞʘʡʰʝʡ ʜʦʨʦʛʠ (ʨʠʩʫʥʦʢ 1.8). 

 

ʈʠʩʫʥʦʢ 1.8 ï ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʨʨʝʢʮʠʷ ʧʫʪʠ 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ 

ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ MEP-Clusterpath, ʦʧʠʨʘʶʱʝʛʦʩʷ ʥʘ ʘʣʛʦʨʠʪʤ 

ʘʜʘʧʪʠʚʥʦʛʦ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʛʦ ʢʣʘʩʪʝʨʠʥʛʘ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʦʛʦ ʛʘʟʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʪʦʯʝʢ-ʥʝʡʨʦʥʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʜʦʩʪʫʧʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʟʦʥʳ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʨʦʝʢʪʘ MEP ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʥʘʚʠʛʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʧʫʪʷʭ ʷʚʣʷʝʪʩʷ ʠʭ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ 

ʧʨʘʢʪʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ.  ʇʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʝʪʩʷ, ʘ ʜʘʥʥʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 

ʦʨʠʝʥʪʘʮʠʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʥʦ ʠ ʚ ʠʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, 

ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦ ʜʦʩʪʫʧʥʳʭ ʧʫʪʷʭ 

ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʝʙ-ʩʝʨʚʠʩʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʥʠʤ.  
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1.3 ʆʧʠʩʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤʫ ʚʝʙ-ʩʝʨʚʠʩʫ 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʚʝʙ-ʩʝʨʚʠʩ ʜʣʷ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ 

ʧʝʰʝʭʦʜʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʦʣʞʝʥ: 

- ʦʪʦʙʨʘʞʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʢʘʨʪʫ; 

- ʧʦʟʚʦʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʢʘʟʳʚʘʪʴ ʢʘʪʝʛʦʨʠʶ ʤʦʙʠʣʴʥʦʩʪʠ; 

- ʧʦʟʚʦʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʢʘʟʳʚʘʪʴ ʧʫʥʢʪʳ ʦʪʧʨʘʚʣʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ; 

- ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʥʘʡʜʝʥʥʳʡ ʤʘʨʰʨʫʪ ʥʘ ʢʘʨʪʝ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʘʨʰʨʫʪʦʚ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: 

- ʜʦʩʪʫʧʥʦʩʪʴ ʧʫʪʝʡ; 

- ʜʣʠʥʘ ʧʫʪʝʡ; 

- ʥʘʣʠʯʠʝ ʢʨʠʪʠʯʥʳʭ ʜʣʷ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʧʷʪʩʪʚʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʝʨʚʠʩ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʣʘʩʪʝʨʠʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʧʨʝʧʷʪʩʪʚʠʷʭ ʠ ʧʫʪʷʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʘʥʥʳʝ ʦ 

ʢʘʪʝʛʦʨʠʷʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʠʭ ʦʛʨʘʥʠʯʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʦʪʢʨʳʪʳʝ ʜʘʥʥʳʝ 

ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ.  
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2 ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ɺɽɹ-ʉɽʈɺʀʉɸ 

ɼʃʗ ʈɽʐɽʅʀʗ ɿɸɼɸʏ ʇɽʈɽɼɺʀɾɽʅʀʗ ʇʆ ɻʆʈʆɼʉʂʀʄ 

ʊɽʈʈʀʊʆʈʀʗʄ ʉ ʆɻʈɸʅʀʏɽʅʀʗʄʀ ʇʆ ʄʆɹʀʃʔʅʆʉʊʀ 

2.1 ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ 

ʪʦʯʝʯʥʳʭ ʜʘʥʥʳʭ 

ɿʘʜʘʯʠ ʧʦʠʩʢʘ ʧʫʪʝʡ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʘʣʛʦʨʠʪʤʦʚ ʪʝʦʨʠʠ ʛʨʘʬʦʚ. ʅʘ ʨʠʩʫʥʢʝ 2.1 ʧʨʝʜʩʪʘʚʣʝʥ ʬʨʘʛʤʝʥʪ ʛʨʘʬʘ ʜʦʨʦʛ ʛ. 

ʂʦʤʦ (ʀʪʘʣʠʷ), ʩ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʩʝʛʤʝʥʪʦʚ (ʦʪʤʝʯʝʥʳ ʩʠʥʠʤ 

ʮʚʝʪʦʤ). 

 

ʈʠʩʫʥʦʢ 2.1 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛ. ʂʦʤʦ ʚ ʚʠʜʝ ʛʨʘʬʘ 

ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ʥʫʞʥʦ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʷ ʚʝʩʦʚ ʨʝʙʝʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʨʘʬʘ ʧʫʪʝʤ ʦʮʝʥʢʠ 

ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ï ʪʦʯʝʢ ʜʦʩʪʫʧʥʦʩʪʠ (ʜʘʣʝʝ ï 

ʥʝʡʨʦʥʦʚ) ʠ ʧʨʝʧʷʪʩʪʚʠʡ (ʦʙʲʝʢʪʳ ʦʙʦʠʭ ʪʠʧʦʚ ʦʪʤʝʯʝʥʳ ʥʘ ʛʨʘʬʝ ʟʝʣʝʥʳʤ ʠ 

ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʦʩʢʦʣʴʢʫ ʫʯʘʩʪʢʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʦʡ ʪʦʣʴʢʦ ʚ ʪʦʯʢʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʜʦʨʦʛ, ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʪʷʞʝʥʥʳʤʠ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʥʝʦʙʭʦʜʠʤʦ ʝʝ 
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ʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʨʘʟʙʠʝʥʠʝ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʩʝʛʤʝʥʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʡ 

ʜʣʠʥʳ ʩʝʛʤʝʥʪʘ ʧʦʜʭʦʜʠʪ ʚʝʣʠʯʠʥʘ Ὠὲȟὲ , ʨʘʚʥʘʷ ʩʨʝʜʥʝʤʫ ʨʘʩʩʪʦʷʥʠʶ 

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʥʝʡʨʦʥʘʤʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ʊʘʢ ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʜʘʥʥʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚʜʦʣʴ ʜʦʨʦʛ, ʧʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʢʘʞʜʘʷ ʪʦʯʢʘ (ʥʝʡʨʦʥ 

ʠʣʠ ʧʨʝʧʷʪʩʪʚʠʝ) ʚʣʠʷʝʪ ʥʘ ʚʩʝ ʩʝʛʤʝʥʪʳ ʜʦʨʦʛ, ʥʘʭʦʜʷʱʠʝ ʚ ʧʨʝʜʝʣʘʭ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʩʝʛʤʝʥʪʘ Ὠὴȟὶ , ʧʨʠ 

ʵʪʦʤ ʙʣʠʞʘʡʰʘʷ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʯʢʝ ʪʦʯʢʘ ʩʝʛʤʝʥʪʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ 

ʚʥʫʪʨʠ ʥʝʛʦ. ɼʦʩʪʫʧʥʦʩʪʴ ʩʝʛʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 

ὡ Вὺὴ ὧzέὩὪὴȟὶ ,             (2.1) 

ʛʜʝ ὺὴ  ʩʪʝʧʝʥʴ ʩʝʨʴʝʟʥʦʩʪʠ ʧʨʝʧʷʪʩʪʚʠʷ / ʜʦʩʪʫʧʥʦʩʪʠ ʥʝʡʨʦʥʘ, 

      ὧέὩὪὴȟὶ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʪʦʯʢʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʪʦʯʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʦʨʤʫʣʘ 

ὧέὩὪὴȟὶ
ρȟ                  Ὠὴȟὶ Ὠὴȟὶ

Ὢὴȟὶȟ     Ὠὴȟὶ Ὠὴȟὶ
,            (2.2) 

ʛʜʝ Ὠὴȟὶ  ï ʫʜʘʣʝʥʥʦʩʪʴ ʪʦʯʢʠ ʦʪ ʩʝʛʤʝʥʪʘ, 

       Ὠὴȟὶ  ï ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʜʦ ʙʣʠʞʘʡʰʝʡ 

       ʜʦʨʦʛʠ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ, 

       Ὢὴȟὶ  ï ʣʠʥʝʡʥʘʷ ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ ʩ ʥʘʩʳʱʝʥʠʝʤ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

Ὢὴȟὶ
ȟ ȟ

ȟ ȟ
πȟυ,              (2.3) 

ʛʜʝ Ὠὴȟὶ  ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʜʦ ʙʣʠʞʘʡʰʝʡ 

ʜʦʨʦʛʠ ʚ ʥʘʩʝʣʝʥʥʦʤ ʧʫʥʢʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʣʠʯʠʥʘ Ὠὴȟὶ  ʷʚʣʷʝʪʩʷ ʨʫʙʝʞʥʦʡ, ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʢʦʪʦʨʦʡ ʚʣʠʷʥʠʝ ʪʦʯʢʠ ʥʘ ʩʝʛʤʝʥʪ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʡ ʦʪ ʜʦʨʦʛʠ ʪʦʯʢʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʨʘʚʝʥ 0,5. 

ʈʝʟʫʣʴʪʘʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʝʛʤʝʥʪʦʚ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʥʘ ʨʠʩʫʥʢʝ 2.2. 
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ʈʠʩʫʥʦʢ 2.2 ï ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛ. ʂʦʤʦ ʚ ʚʠʜʝ ʛʨʘʬʘ 

2.2 ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʧʫʪʝʡ 

ɼʣʷ ʧʦʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʧʫʪʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʠʬʠʢʘʮʠʷ ʘʣʛʦʨʠʪʤʘ 

ɼʝʡʢʩʪʨʳ. ɸʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʝ ʢʨʘʪʯʘʡʰʠʝ ʧʫʪʠ ʦʪ ʦʜʥʦʡ 

ʚʝʨʰʠʥʳ ʛʨʘʬʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʭʦʜʥʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʜʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ. 

ʇʦʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ ʧʝʰʝʭʦʜʥʳʭ ʧʫʪʝʡ, ʜʦʨʦʞʥʘʷ ʩʝʪʴ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ. 

ɺ ʛʨʘʬʝ Ὃ ὠȟὉ  ʨʝʙʨʘ ʠʤʝʶʪ 2 ʚʝʩʘ: ʦʜʠʥ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʜʣʠʥʦʡ 

ʨʝʙʨʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ὰȡὉᴼ╡, ʜʨʫʛʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ 

ʜʦʩʪʫʧʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʝʛʤʝʥʪʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʬʫʥʢʮʠʝʡ ὥȡὉᴼ╡, 

ʚʝʨʰʠʥʘ, ʠʟ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʥʘʡʪʠ ʧʫʪʠ ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ ί. ʄʥʦʞʝʩʪʚʦ Ὗ 

ʩʦʜʝʨʞʠʪ ʚʝʨʰʠʥʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʨʘʪʯʘʡʰʠʡ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʧʫʪʴ ʫʞʝ ʙʳʣ 

ʥʘʡʜʝʥ, ʚ ʤʥʦʞʝʩʪʚʦ ὡ  ʚʭʦʜʷʪ ʚʝʨʰʠʥʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥ ʙʳʣ ʦʧʨʝʜʝʣʝʥ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ. 

ʂʘʞʜʦʡ ʚʝʨʰʠʥʝ ʛʨʘʬʘ ὺ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: 

- Ὠv), ʨʘʚʥʘʷ ʩʫʤʤʝ ὰὩ ʚʩʝʭ ʚʭʦʜʷʱʠʭ ʚ ʪʝʢʫʱʠʡ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʠʟ ί ʚ 

ὺ ʨʝʙʝʨ Ὡ, 




























































































































