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ɸʅʅʆʊɸʎʀʗ 

ʅʘʩʪʦʷʱʠʡ ʜʦʢʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦʤ ʦʧʝʨʘʪʦʨʘ (ʜʘʣʝʝ ï ʈʫʢʦʚʦʜʩʪʚʦ) 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çʇʣʘʪʬʦʨʤʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɹ3, 

ʤʦʜʫʣʴ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɻʀʉ ɹ3)è RU.1107746574308.076-01 

(ʜʘʣʝʝ ï ʄʦʜʫʣ)ɹ. 

ʈʫʢʦʚʦʜʩʪʚʦ ʩʦʜʝʨʞʠʪ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʄʦʜʫʣʝ, ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʘ ʪʘʢʞʝ 

ʧʦʨʷʜʢʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʄʦʜʫʣ.̫  

ʈʫʢʦʚʦʜʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʦ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ 19.505-79 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʈʫʢʦʚʦʜʩʪʚʦ ʦʧʝʨʘʪʦʨʘ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʠ 

ʦʬʦʨʤʣʝʥʠʶè. 
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1. ʆɹʑʀɽ ʉɺɽɼɽʅʀʗ 

1.1. ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʇʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ: ʇʣʘʪʬʦʨʤʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ɹ3, ʤʦʜʫʣʴ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɻʀʉ ɹ3) 

RU.1107746574308.076-01. 

ʉʦʢʨʘʱʝʥʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ: ɻʀʉ ɹ3, ʄʦʜʫʣ ɹ ɻʀʉ. ɺ ʨʘʤʢʘʭ 

ʥʘʩʪʦʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʪʘʢʞʝ ʪʝʨʤʠʥ çʄʦʜʫʣʴè. 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ: RU.1107746574308.076-01. 

ʇʣʘʪʬʦʨʤʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɹ3, ʤʦʜʫʣʴ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ɻʀʉ ɹ3) ï ʵʪʦ ʨʦʩʩʠʡʩʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʦʨʛʘʥʠʟʘʮʠʷ-ʨʘʟʨʘʙʦʪʯʠʢ: ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çɹʦʣʴʰʘʷ ʊʨʦʡʢʘè 

(ʆʆʆ çɹʦʣʴʰʘʷ ʊʨʦʡʢʘè). 

ʉʘʡʪ ʦʨʛʘʥʠʟʘʮʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʘ: https://big3.ru. 

ʆʨʛʘʥʠʟʘʮʠʷ-ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ: ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ 

çɹʦʣʴʰʘʷ ʊʨʦʡʢʘè (ʆʆʆ çɹʦʣʴʰʘʷ ʊʨʦʡʢʘè). 

1.2. ʅʘʟʥʘʯʝʥʠʝ 

ʄʦʜʫʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʢʘʨʪʫ ʩ ʬʫʥʢʮʠʷʤʠ 

ɻʀʉ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪ ʥʘ ʬʨʦʥʪʝʥʜʝ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʪʝʛʨʘʮʠʝʡ. 

ʂʦʤʧʦʥʝʥʪʳ ʄʦʜʫʣʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʬʫʥʢʮʠʦʥʘʣ ʧʣʘʪʬʦʨʤʳ ɹ3. ʂʘʨʪʳ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʫʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʛʝʦʜʘʥʥʳʤʠ. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠ, 

ʷʚʣʷʶʱʠʝʩʷ ʦʪʜʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʄʦʜʫʣʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʵʬʬʝʢʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

1.3. ʌʫʥʢʮʠʠ ʄʦʜʫʣ ̫

ʄʦʜʫʣʴ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: çɻʝʦʢʘʨʪʘè ʠ çɼʘʰʙʦʨʜʳè. 

1.3.1. ʂʦʤʧʦʥʝʥʪ çɻʝʦʢʘʨʪʘè 

ʂʦʤʧʦʥʝʥʪ çɻʝʦʢʘʨʪʘè ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

- ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʸʚ ʦʜʥʦʚʨʝʤʝʥʥʦ; 

https://
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- ʩʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʝʦʤʝʪʨʠʡ; 

- ʫʧʨʘʚʣʝʥʠʝ ʩʪʠʣʷʤʠ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʸʚ; 

- ʦʙʲʝʜʠʥʝʥʠʝ ʩʣʦʸʚ ʚ ʛʨʫʧʧʳ ʠ ʫʧʨʘʚʣʝʥʠʝ ʛʨʫʧʧʘʤʠ ʩʣʦʸʚ; 

- ʧʦʠʩʢ ʦʙʲʝʢʪʘ ʧʦ ʘʜʨʝʩʫ ʠ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ; 

- ʛʨʫʧʧʠʨʦʚʢʘ, ʬʠʣʴʪʨʘʮʠʷ, ʩʪʠʣʠʟʘʮʠʷ ʜʘʥʥʳʭ, ʘʪʨʠʙʫʪʠʚʥʳʡ ʧʦʠʩʢ; 

- ʠʤʧʦʨʪ ʠ ʵʢʩʧʦʨʪ ʛʝʦʜʘʥʥʳʭ; 

- ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʛʝʥʜʳ ʩʣʦʝʚ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʥʠʤʢʘ ʬʨʘʛʤʝʥʪʘ ʢʘʨʪʳ ʩ ʘʥʥʦʪʘʮʠʝʡ; 

- ʨʝʜʘʢʪʦʨ ʜʦʨʦʛ; 

- ʥʘʩʪʨʦʡʢʘ ʚʩʧʣʳʚʘʶʱʠʭ ʦʢʦʥ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʦʤʧʦʥʝʥʪʝ ʨʝʘʣʠʟʦʚʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʛʝʦʤʝʪʨʠʝʡ ʦʙʲʝʢʪʦʚ ʠ ʠʭ 

ʩʪʠʣʝʡ, ʘ ʪʘʢʞʝ ʛʝʦʨʝʜʘʢʪʦʨ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʧʝʨʝʤʝʱʝʥʠʝ ʪʦʯʢʠ (ʦʙʲʝʢʪʘ) ʥʘ ʢʘʨʪʝ; 

- ʧʨʦʩʤʦʪʨ ʠ ʠʟʤʝʥʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ; 

- ʜʦʙʘʚʣʝʥʠʝ ʣʶʙʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʣʦʞʝʢ ʩ ʨʘʟʥʳʤʠ ʩʪʠʣʷʤʠ ʠ 

ʥʘʩʪʨʦʡʢʘʤʠ; 

- ʜʦʙʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʣʦʸʚ; 

- ʥʘʩʪʨʦʡʢʘ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʢʘʨʪʝ ʩ ʧʦʤʦʱʴʶ ʩʣʦʝʚ; 

- ʫʧʨʘʚʣʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʜʣʦʞʢʘʤʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʩʣʦʷʤʠ; 

- ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʝʦʤʝʪʨʠʝʡ (ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʠ 

ʦʙʲʝʢʪʘ ʩ ʧʦʤʦʱʴʶ ʚʥʝʩʝʥʠʷ ʢʦʦʨʜʠʥʘʪ, ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʧʦʣʠʛʦʥʦʚ, ʫʜʘʣʝʥʠʝ ʦʙʲʝʢʪʦʚ/ʯʘʩʪʠ ʦʙʲʝʢʪʦʚ, ʢʦʧʠʨʦʚʘʥʠʝ ʠ 

ʚʩʪʘʚʢʘ ʦʙʲʝʢʪʦʚ, ʨʘʟʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʯʘʩʪʠ, ʩʦʟʜʘʥʠʝ ʩʥʠʤʢʦʚ ʵʢʨʘʥʘ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʯʝʪʝ ʠ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ); 

- ʩʦʟʜʘʥʠʝ ʩʪʠʣʷ ʩ ʥʫʣʷ; 

- ʩʦʭʨʘʥʝʥʠʝ ʰʘʙʣʦʥʘ ʩʪʠʣʷ; 

- ʦʧʝʨʘʮʠʠ ʩ ʰʘʙʣʦʥʘʤʠ ʩʪʠʣʝʡ; 

- ʩʪʠʣʠʟʘʮʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʨʠʙʫʪʦʚ ʦʙʲʝʢʪʘ. 

1.3.2. ʂʦʤʧʦʥʝʥʪ çɼʘʰʙʦʨʜè 

ʂʦʤʧʦʥʝʥʪ çɼʘʰʙʦʨʜè ï ʩʦʙʠʨʘʝʪʩʷ ʠʟ ʢʘʨʪ ʠ ʜʠʘʛʨʘʤʤ, ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʄʦʜʫʣʝ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʩʪʨʦʡʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 
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ʇʈʀʄɽʏɸʅʀɽ. ʇʨʠ ʚʩʪʨʘʠʚʘʥʠʠ ʜʘʰʙʦʨʜʘ ʚ ʇʣʘʪʬʦʨʤʫ ɹ3 ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʦ ʯʝʨʝʟ ʘʪʨʠʙʫʪʳ ʇʣʘʪʬʦʨʤʳ ɹ3. 

ʂʦʤʧʦʥʝʥʪ çɼʘʰʙʦʨʜè: 

- ʥʝ ʩʚʷʟʘʥ ʩ ʪʠʧʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʣʶʙʳʤ ʜʘʥʥʳʤ, 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʥʘ ʣʶʙʳʝ ʩʪʨʘʥʠʮʳ ʩʠʩʪʝʤʳ; 

- ʜʘʰʙʦʨʜʳ ʩʦʟʜʘʶʪʩʷ ʚʦ ʚʥʝʰʥʝʤ ʩʝʨʚʠʩʝ ʠ ʜʦʙʘʚʣʷʶʪʩʷ ʫʞʝ ʛʦʪʦʚʳʤʠ ʩ 

ʥʘʙʦʨʦʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʨʘʬʠʢʘʤʠ, ʜʠʘʛʨʘʤʤʘʤʠ 

ʠ ʧʨʦʯʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ; 

- ʥʘʩʪʨʦʡʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʬʠʣʴʪʨʘʮʠʠ, ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ; 

- ʥʘʩʪʨʦʡʢʘ ʩʦʩʪʘʚʘ, ʢʦʣʠʯʝʩʪʚʘ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʘʰʙʦʨʜʝ. 
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2. ʆʇʀʉɸʅʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

2.1. ʆʙʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʨʘʙʦʪʳ ʄʦʜʫʣ ̫

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ) ʄʦʜʫʣ ̫ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʉʇʆ): ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ; 

- ʦʙʱʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʆʇʆ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʙʦʪʳ ʉʇʆ ʄʦʜʫʣ,̫ ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ: 

¶ ʙʠʙʣʠʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ: ʙʠʙʣʠʦʪʝʢʠ 

ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʙʠʙʣʠʦʪʝʢʘ Leaflet ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʢʘʨʪ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ Open Street Map, 

¶ ʪʠʧʦʚʦʝ ʇʆ: Open Street Map, GPS\ɻʃʆʅɸʉʉ, 

¶ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ: Microsoft Windows, Debian GNU/Linux, 

¶ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ: PostgreSQL, PostGis, 

¶ ʩʝʨʚʠʩ ʙʨʦʢʝʨʘ ʩʦʦʙʱʝʥʠʡ: RabbitMQ, 

¶ ʩʝʨʚʠʩ ʬʦʥʦʚʳʭ ʧʨʦʮʝʜʫʨ: Celery, 

¶ ʩʝʨʚʠʩ ʨʝʛʣʘʤʝʥʪʥʳʭ ʟʘʜʘʥʠʡ: Cron, 

¶ ʩʝʨʚʠʩ WebSocket, 

¶ ʩʚʷʟʫʶʱʝʝ ʇʆ: Nginx; 

¶ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʩʠʩʪʝʤʥʦʝ ʇʆ: ʅɸProxy, PgBouncer; 

- ʇʆ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʥʘ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ: Microsoft Edge, Google Chrome, 

ʘʥʪʠʚʠʨʫʩ. 

2.2. ʉʦʩʪʘʚ ʄʦʜʫʣ ̫

ʄʦʜʫʣ ɹ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠ.̫ ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʧʨʠʟʥʘʢʫ 

ʬʫʥʢʮʠʠ ʄʦʜʫʣ ̫ʦʙʲʝʜʠʥʝʥʳ ʚ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

- ʂʦʤʧʦʥʝʥʪ çɻʝʦʢʘʨʪʘè ï ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ, 

ʩʦʟʜʘʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʝʦʤʝʪʨʠʠ. ʀʟʤʝʥʝʥʠʝ ʩʪʠʣʝʡ 

ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʝʚ, ʦʙʲʝʜʠʥʝʥʠʝ ʩʣʦʝʚ ʚ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʧʨʦʩʤʦʪʨ ʦʙʲʝʢʪʦʚ ʥʘ 

ʪʝʧʣʦʚʦʡ ʢʘʨʪʝ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʚ ʪʨʸʭʤʝʨʥʦʤ 

ʚʠʜʝ), ʬʫʥʢʮʠʠ ʩʦʟʜʘʥʠʷ ʩʪʠʣʝʡ, ʫʧʨʘʚʣʝʥʠʷ ʰʘʙʣʦʥʘʤʠ ʩʪʠʣʝʡ ʠ ʦʧʝʨʘʮʠʷʤʠ 

ʩ ʰʘʙʣʦʥʘʤʠ, ʧʨʦʮʝʩʩʳ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʥʘ ʢʘʨʪʝ, ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʣʦʸʚ ʠ ʧʦʜʣʦʞʝʢ, ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʜʣʦʞʢʘʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʩʣʦʷʤʠ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʛʝʦʤʝʪʨʠʝʡ ʦʙʲʝʢʪʦʚ; 
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- ʂʦʤʧʦʥʝʥʪ çɼʘʰʙʦʨʜè ï ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʧʘʥʝʣʝʡ, ʩ ʥʘʙʦʨʦʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʨʘʬʠʢʘʤʠ, 

ʜʠʘʛʨʘʤʤʘʤʠ ʠ ʧʨʦʯʠʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

ʄʦʜʫʣʴ ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪ 

ʥʘ ʬʨʦʥʪʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʪʝʛʨʘʮʠʝʡ. 

ʄʦʜʫʣ ɹʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

- ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ (çBackendè); 

- ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ (çFrontendè). 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ Debian GNU/Linux. 

ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʜʘʣʝʝ ï ʉʋɹɼ) ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʚʦʙʦʜʥʘʷ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ ʉʋɹɼ PostgreSQL, ʠ PostGis. 

ʊʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʝ ʢ ʫʩʪʘʥʦʚʢʝ ʩʣʝʜʫʶʱʠʝ ʩʝʨʚʠʩʳ: 

- ʩʝʨʚʠʩ ʙʨʦʢʝʨʘ ʩʦʦʙʱʝʥʠʡ: RabbitMQ;  

- ʩʝʨʚʠʩ ʬʦʥʦʚʳʭ ʧʨʦʮʝʜʫʨ: Celery; 

- ʩʝʨʚʠʩ ʨʝʛʣʘʤʝʥʪʥʳʭ ʟʘʜʘʥʠʡ: Cron; 

- ʩʝʨʚʠʩ WebSocket. 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ: 

- ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʝʨʠʬʝʨʠʡʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʩʙʦʨ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʯʘ 

ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ); 

- ʚʝʜʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʙʘʟʳ ʜʘʥʥʳʭ; 

- ʫʧʨʘʚʣʝʥʠʝ ʥʘʩʪʨʦʡʢʘʤʠ ʄʦʜʫʣ;̫ 

- ʞʫʨʥʘʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʄʦʜʫʣ;̫ 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (API) ʜʣʷ 

ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ. 

ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʨʘʤʢʘʭ ʚʝʙ-ʙʨʘʫʟʝʨʘ ʥʘ ʇʕɺʄ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʄʦʜʫʣ ̫ʨʝʘʣʠʟʦʚʘʥ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çʪʦʥʢʠʡ ʢʣʠʝʥʪè 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʄʦʜʫʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʝʙ-ʙʨʘʫʟʝʨʦʚ ʘʢʪʫʘʣʴʥʳʭ ʚʝʨʩʠʡ. 

ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ ʢʦʤʧʦʥʝʥʪʦʚ, ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʚ ʥʘʩʪʦʷʱʝʤ ʧʫʥʢʪʝ. 
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2.3. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʙʦʪʳ ʄʦʜʫʣ ̫

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʄʦʜʫʣʷ ʨʝʘʣʠʟʦʚʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ. ʉʠʩʪʝʤʘ ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʨʘʟʚʝʨʥʫʪʘ ʥʘ ʩʪʦʨʦʥʝ ʦʨʛʘʥʠʟʘʮʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʘ. 

ʅʘ ʙʘʟʝ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ (ɺʄ) ʨʘʟʚʝʨʥʫʪʳ ʙʘʟʘ ʜʘʥʥʳʭ ʠ ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʚʝʙ-

ʩʝʨʚʠʩʦʚ ʄʦʜʫʣ.̫ 

ʅʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʦʱʥʦʩʪʷʤ ʚʠʨʪʫʘʣʴʥʳʭ ʤʘʰʠʥ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ (1). 

ʊʘʙʣʠʮʘ 1ï ʅʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ɺʄ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ,  

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ɿʥʘʯʝʥʠʝ 

ɺʄ ʇʨʠʣʦʞʝʥʠʡ ɺʄ ɹɼ Master 

ʏʘʩʪʦʪʘ ʧʨʦʮʝʩʩʦʨʘ, ɻɻʮ ʥʝ ʥʠʞʝ 2,1 ʥʝ ʥʠʞʝ 2,1 

ʂʦʣʠʯʝʩʪʚʦ ʷʜʝʨ (ʧʨʦʮʝʩʩʦʨʦʚ) 16 16 

ʂʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ɻɹ 64 64 

ʆʙʲʝʤ ʜʠʩʢʘ, ɻɹ 60 400 

ʂʘʥʘʣ ʩʚʷʟʠ, ɻʙʠʪ/ʩʝʢ: 

ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ʜʣʷ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

 

ʥʝ ʥʠʞʝ 10 

ʥʝ ʥʠʞʝ 1 

 

ʥʝ ʥʠʞʝ 10 

- 

ʅʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɺʄ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ (2). 

ʊʘʙʣʠʮʘ 2 ï ʅʝʦʙʭʦʜʠʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɺʄ 

ɼʠʩʢʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ 

ʨʘʟʨʝʟʘʭ: 

ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 

ɿʥʘʯʝʥʠʝ 

ɺʄ ʇʨʠʣʦʞʝʥʠʡ ɺʄ ɹɼ Master 

ʆʉ ʠ ʩʠʩʪʝʤʥʦʝ ʇʆ ɻɹ 30 30 

ɼʠʩʪʨʠʙʫʪʠʚʳ ʠ 

ʠʩʭʦʜʥʳʝ ʢʦʜʳ 

ɻɹ 10 20 

ʃʦʛʠ ɻɹ 20 300 

ʀʪʦʛʦ: ɻɹ 60 350 

ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʄʦʜʫʣ ̫ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʚʝʙ-ʙʨʘʫʟʝʨʘ ʥʘ ʇʕɺʄ. ʇʕɺʄ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʭʫʞʝ: 

- ʮʝʥʪʨʘʣʴʥʳʡ ʧʨʦʮʝʩʩʦʨ (CPU): Intel Core i3, 2 ɻɻʮ (ʠʣʠ ʵʢʚʠʚʘʣʝʥʪ); 

- ʦʙʲʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (RAM): 4 ɻʙ; 

- ʞʝʩʪʢʠʡ ʜʠʩʢ (HDD): 1ʭ HDD ï ʦʙʲʝʤ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 10 ɻʙ; 

- ʚʠʜʝʦʘʜʘʧʪʝʨ: ʚʩʪʨʦʝʥ ʚ ʩʠʩʪʝʤʥʫʶ ʧʣʘʪʫ; 

- ʩʝʪʝʚʘʷ ʧʣʘʪʘ: Ethernet 10 ʄʙʠʪ/c; 
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- ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʤʦʥʠʪʦʨ SVGA 1024x768, ʤʳʰʴ, ʢʣʘʚʠʘʪʫʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʭʨʘʥʠʣʠʱʘ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʪʠʧʳ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

- ʩʲʝʤʥʳʝ ʞʝʩʪʢʠʝ ʜʠʩʢʠ ʩ USB-ʠʥʪʝʨʬʝʡʩʦʤ; 

- NAS ï ʩʝʪʝʚʳʝ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʷʚʣʷʶʪʩʷ ʤʠʥʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʫʣʫʯʰʘʝʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʄʦʜʫʣ.̫ 

2.4. ʋʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʄʦʜʫʣʝʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ: 

- ʟʥʘʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

- ʟʥʘʥʠʷʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʄʦʜʫʣ ̫ ʩʦʛʣʘʩʥʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ Microsoft 

Windows ʠ Linux; 

- ʥʘʚʳʢʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʝʙ-ʙʨʘʫʟʝʨʦʚ ʘʢʪʫʘʣʴʥʳʭ 

ʦʙʱʝʜʦʩʪʫʧʥʳʭ ʚʝʨʩʠʡ. 
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3. ʇʆɼɻʆʊʆɺʂɸ ʂ ʈɸɹʆʊɽ 

3.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʈʘʙʦʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʄʦʜʫʣʝ ʚʦʟʤʦʞʥʘ, ʝʩʣʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʟʜʘʥʘ ʫʯʝʪʥʘʷ 

ʟʘʧʠʩʴ. ʉʦʟʜʘʥʠʝ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʭʦʜʠʪ ʚ ʦʙʷʟʘʥʥʦʩʪʠ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ʉʦʟʜʘʚ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ, ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʩʦʦʙʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʝʝ ʨʝʛʠʩʪʨʘʮʠʦʥʥʦʝ ʠʤʷ, 

ʘ ʪʘʢʞʝ ʧʘʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʄʦʜʫʣ.ʁ 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʉʇʆ ʄʦʜʫʣ ̫ ʟʘʧʫʩʢʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʩʪʘʨʪʝ ʆʉ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ. 

ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʉʇʆ ʄʦʜʫʣ ̫ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʠ ʦʪʢʨʳʪʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʄʦʜʫʣ ̫

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʢʣʠʝʥʪʩʢʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʚ ʨʘʤʢʘʭ ʚʝʙ-

ʙʨʘʫʟʝʨʘ, ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ URL-ʘʜʨʝʩʫ. 

ʄʦʜʫʣʴ ɻʀʉ ï ʵʪʦ ʩʝʨʚʠʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʫʣʴʪʠʢʘʨʪʫ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʥʘʩʪʨʘʠʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʦʜ ʣʶʙʳʝ ʟʘʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ 

ʇʣʘʪʬʦʨʤʳ ɹ3. 

3.1.1. ʂʘʨʪʳ 

ʂʘʨʪʘ ï ʩʫʱʥʦʩʪʴ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʩʣʦʝʚ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʅʘ 

ʢʘʨʪʫ ʜʦʙʘʚʣʷʶʪʩʷ ʚʩʝ ʩʣʦʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ɼʣʷ ʣʶʙʦʛʦ ʩʣʦʷ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʩʪʠʣʠʟʘʮʠʶ. ʇʨʠʯʝʤ ʤʦʞʥʦ ʥʝ ʧʨʦʩʪʦ 

ʚʳʙʨʘʪʴ, ʢʘʢ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʦʙʲʝʢʪ, ʥʦ ʠ ʥʘʩʪʨʦʠʪʴ ʧʨʘʚʠʣʘ, ʧʦ ʢʦʪʦʨʳʤ ʩʪʠʣʠʟʘʮʠʷ 

ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ. ɸ ʧʦʪʦʤ ʵʪʠ ʧʨʘʚʠʣʘ ʩʦʭʨʘʥʠʪʴ ʠ ʧʝʨʝʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʨʫʛʦʡ ʢʘʨʪʝ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚ ʄʦʜʫʣʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʦʙʲʝʢʪʳ ʥʘ 

ʢʘʨʪʝ ʦʪʦʙʨʘʞʘʣʠʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʥʠʭ ʝʩʪʴ. 

3.1.2. ʉʣʦʠ ʠ ʩʪʠʣʠ 

ʉʣʦʡ ï ʩʫʱʥʦʩʪʴ-ʩʚʷʟʢʘ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ, ʢʘʨʪʦʡ ʠ ʩʪʠʣʷʤʠ. ʉʣʦʠ 

ʙʳʚʘʶʪ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʘʥʥʳʭ ʠ ʞʝʣʘʝʤʦʛʦ ʬʦʨʤʘʪʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚ web-

ʠʥʪʝʨʬʝʡʩʝ. 

ʃʶʙʦʡ ʩʣʦʡ ʚ ʢʘʨʪʝ ʄʦʜʫʣʷ ï ʵʪʦ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʛʝʦʤʝʪʨʠʶ, 

ʧʨʦʱʝ ʛʦʚʦʨʷ, ʩʧʠʩʦʢ ʢʦʦʨʜʠʥʘʪ. 

ʉʣʦʠ ʙʳʚʘʶʪ ʚʝʢʪʦʨʥʳʤʠ ʠ ʨʘʩʪʨʦʚʳʤʠ. ɹʳʚʘʶʪ ʚʨʝʤʝʥʥʳʤʠ (ʦʙʲʝʢʪʳ ʥʘ ʥʠʭ 

ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʩʝʩʩʠʠ ʠ ʧʨʦʧʘʜʘʶʪ ʧʦʩʣʝ ʦʙʥʦʚʣʝʥʠʷ ʩʪʨʘʥʠʮʳ 
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ʙʨʘʫʟʝʨʘ) ʠ ʧʦʩʪʦʷʥʥʳʤʠ. ɽʱʝ ʙʳʚʘʶʪ ʨʝʜʘʢʪʠʨʫʝʤʳʤʠ (ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʥʘʨʠʩʦʚʘʪʴ 

ʚ ʪʘʢʦʤ ʩʣʦʝ ʥʦʚʳʡ ʦʙʲʝʢʪ, ʩʢʦʧʠʨʦʚʘʪʴ ʠʣʠ ʚʩʪʘʚʠʪʴ ʪʫʜʘ ʦʙʲʝʢʪ ʠʟ ʜʨʫʛʦʛʦ ʩʣʦʷ) ʠ ʥʝ 

ʨʝʜʘʢʪʠʨʫʝʤʳʤʠ. 

ʂʨʦʤʝ ʧʨʠʚʳʯʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʣʦʞʝʢ, ʧʦʣʠʛʦʥʦʚ, ʣʠʥʠʡ ʠ ʪʦʯʝʢ, ʝʩʪʴ ʠ 

ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ, ʥʘʧʨʠʤʝʨ, ʪʨʝʭʤʝʨʥʳʝ ʦʙʣʘʢʘ, ʪʝʧʣʦʚʳʝ ʢʘʨʪʳ, ʧʦʣʷ ʢʦʥʮʝʥʪʨʘʮʠʡ, 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʣʦʠ ʚʝʪʨʘ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʢʘʢʠʭ-ʪʦ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʜʦʙʘʚʣʝʥʠʝ ʩʣʦʝʚ ʚ ʢʘʨʪʫ, ʪʦ ʚ ʪʝʢʫʱʝʡ 

ʚʝʨʩʠʠ ʄʦʜʫʣʷ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʥʘ ʢʘʨʪʫ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʩʣʦʡ, 

ʩʦʜʝʨʞʘʱʠʡ ʛʝʦʤʝʪʨʠʶ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ), ʪʦ ʝʩʪʴ ʚʩʝ ʪʦ, ʯʪʦ ʠʤʝʝʪ 

ʢʦʦʨʜʠʥʘʪʥʫʶ ʧʨʠʚʷʟʢʫ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʩʣʦʷ ʥʘ ʢʘʨʪʫ ʄʦʜʫʣʷ ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʜʣʷ ʩʣʦʷ ʠʩʪʦʯʥʠʢ. ɺ 

ʠʩʪʦʯʥʠʢʝ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʪʠʧ ʵʪʦʛʦ ʩʣʦʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ ʚ 

ʙʘʟʝ ʜʘʥʥʳʭ, ʪʦ ʪʘʤ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪʩʷ ʜʦʩʪʫʧʳ ʢ ɹɼ ʠ ʧʦʣʷ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʦʜʪʷʥʫʪʴ ʚ 

ʩʠʩʪʝʤʫ. ɹʘʟʦʡ ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʪʘ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʝʢʪʝ ʇʣʘʪʬʦʨʤʳ 

ɹ3, ʪʘʢ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʚʠʩʠʤʘʷ ɹɼ, ʧʦʩʢʦʣʴʢʫ ʩʣʦʠ ʚ ʢʘʨʪʝ ʥʝ ʧʨʠʚʷʟʘʥʳ ʢ ʪʠʧʘʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ʊʘʢʞʝ ʚ ʠʩʪʦʯʥʠʢʝ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʧʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 

ʤʦʞʥʦ ʩʦʙʠʨʘʪʴ ʪʦʯʝʯʥʳʝ ʦʙʲʝʢʪʳ ʚ ʢʣʘʩʪʝʨʳ, ʣʠʙʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʢʘʢʠʤ-ʪʦ ʠʥʳʤ 

ʩʧʦʩʦʙʦʤ). ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. 

ʉʪʠʣʴ ï ʩʫʱʥʦʩʪʴ ʩ ʦʧʠʩʘʥʠʝʤ ʥʘʩʪʨʦʝʢ ʦʪʦʙʨʘʞʝʥʠʷ ʛʝʦʤʝʪʨʠʡ ʩʣʦʷ ʚ web-

ʠʥʪʝʨʬʝʡʩʝ. 

3.1.3. ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʠ ʢʘʩʪʦʤʥʳʝ ʬʫʥʢʮʠʠ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ï ʩʫʱʥʦʩʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. ʀʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʠʣʠ ʬʘʡʣ ʩ ʜʘʥʥʳʤʠ, ʠʣʠ ʩʩʳʣʢʫ ʥʘ ʜʘʥʥʳʝ ʠ ʧʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. 

ʀʩʪʦʯʥʠʢ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʘʟʦʚʳʝ ʵʥʜʧʦʠʥʪʳ ʜʣʷ ʨʘʙʦʪʳ web-ʠʥʪʝʨʬʝʡʩʘ. ɼʣʷ 

ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʙʘʟʦʚʳʭ ʵʥʜʧʦʠʥʪʦʚ ʠʩʪʦʯʥʠʢʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ 

ʜʝʡʩʪʚʠʡ ʩʦ ʩʣʦʝʤ, ʚ ʥʝʛʦ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʢʘʩʪʦʤʥʳʝ ʬʫʥʢʮʠʠ. 

ʂʘʩʪʦʤʥʘʷ ʬʫʥʢʮʠʷ ï ʩʫʱʥʦʩʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʢʦʜʘ (SQL ʠʣʠ Python) ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ ʄʦʜʫʣʷ. ʕʪʠ ʬʫʥʢʮʠʠ ʥʫʞʥʳ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ. 

ʄʦʜʫʣʴ ï ʦʪʜʝʣʴʥʦʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʇʆ, ʠʤʝʶʱʝʝ ʩʚʦʶ ʧʦʜʩʠʩʪʝʤʫ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ɺʩʝ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʨʪʘʤ, ʜʠʘʛʨʘʤʤʘʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʘʥʝʣʷʤ 
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ʄʦʜʫʣʷ, ʚʢʣʶʯʘʷ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʜʣʷ ʥʠʭ, ʥʘʭʦʜʠʪʩʷ ʧʦ ʘʜʨʝʩʫ: 

https://<ʘʜʨʝʩ_ʄʦʜʫʣʷ>.ru/admin/. 

3.2. ʈʘʙʦʪʘ ʧʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʶ ʄʦʜʫʣ ̫

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʄʦʜʫʣʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʚʝʙ-ʙʨʘʫʟʝʨ, 

ʧʝʨʝʡʪʠ ʧʦ URL-ʘʜʨʝʩʫ ʩʝʨʚʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʚʝʨʥʫʪ ʧʨʦʝʢʪ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʄʦʜʫʣʝ. 

ʅʘ ʦʪʢʨʳʚʰʝʡʩʷ ʩʪʨʘʥʠʮʝ ʚʭʦʜʘ ʚʚʝʩʪʠ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ. ɼʘʣʝʝ ʦʪʢʨʦʝʪʩʷ ʩʪʨʘʥʠʮʘ ʧʘʥʝʣʠ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩ ʨʦʣʴʶ çɸʜʤʠʥʠʩʪʨʘʪʦʨè ʙʳʣ 

ʩʦʟʜʘʥ ʚ ʄʦʜʫʣʝ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʥʘ ʩʝʨʚʝʨʝ. 

3.3. ʇʦʨʷʜʦʢ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʄʦʜʫʣ ̫

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʠ ʧʝʨʚʦʤ ʚʭʦʜʝ ʚ 

ʄʦʜʫʣ ɹ ʥʝ ʚʦʟʥʠʢʘʝʪ ʫʚʝʜʦʤʣʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ, ʢʦʨʨʝʢʪʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʵʢʨʘʥ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ. 

ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʩ ʄʦʜʫʣʝʤ ʦʧʠʩʘʥʘ ʚ ʨʘʟʜʝʣʝ 4. 

3.4. ɸʚʪʦʨʠʟʘʮʠʷ ʠ ʨʦʣʝʚʘʷ ʤʦʜʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʄʦʜʫʣʝ ʜʦʩʪʫʧʥʘ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ: 

- ʯʝʨʝʟ ɽʉʀɸ (ɽʜʠʥʫʶ ʩʠʩʪʝʤʫ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʈʦʩʩʠʠ); 

- ʯʝʨʝʟ ʪʦʢʝʥ JWT; 

- ʯʝʨʝʟ ʣʦʛʠʥ-ʧʘʨʦʣʴ. 

ɺ ʄʦʜʫʣʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʦʣʝʚʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʛʨʫʧʧʘʭ çʨʘʟʨʝʰʝʥʠʡè. 

ʈʘʟʨʝʰʝʥʠʝ ï ʵʪʦ ʟʘʧʠʩʴ ʚ ʪʘʙʣʠʮʝ ʨʘʟʨʝʰʝʥʠʡ, ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʫʱʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ, ʪʠʧ ʜʝʡʩʪʚʠʷ (ʯʪʝʥʠʝ, ʟʘʧʠʩʴ, ʩʦʟʜʘʥʠʝ, 

ʦʙʥʦʚʣʝʥʠʝ), ʘ ʪʘʢʞʝ çʦʪʥʦʰʝʥʠʝè. ʈʘʟʨʝʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʥʘʜ ʢʘʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ/ʪʠʧʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ/ʦʧʝʨʘʮʠʷʤʠ/ʧʝʨʝʭʦʜʘʤʠ ʠ ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ. 

ʆʪʥʦʰʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʨʘʟʨʝʰʝʥʠʷ ï ʵʪʦ ʫʩʣʦʚʠʝ, ʩʫʞʘʶʱʝʝ ʚʳʙʦʨʢʫ ʵʣʝʤʝʥʪʦʚ, 

ʢ ʢʦʪʦʨʳʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʨʘʟʨʝʰʝʥʠʝ (ʥʘʧʨʠʤʝʨ, çʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʠè).  

ʇʨʘʚʘ ʜʦʩʪʫʧʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʄʦʜʫʣʷ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʯʝʨʝʟ 

ʢʘʙʠʥʝʪʳ, ʨʦʣʠ ʠ ʨʘʟʨʝʰʝʥʠʷ. 
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ʂʘʙʠʥʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʪʠʧʫ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢʠʝ ʩʪʨʘʥʠʮʳ 

ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʨʛʘʥʠʟʘʮʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ. ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ʢʘʙʠʥʝʪʦʚ 

ʤʦʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ʧʫʥʢʪʘʤ ʤʝʥʶ ʢʦʥʢʨʝʪʥʳʤ ʨʦʣʷʤ. 

ʈʦʣʴ ï ʵʪʦ ʛʨʫʧʧʘ ʨʘʟʨʝʰʝʥʠʡ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʧʨʦʬʠʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʚʭʦʜʘ ʚ ʄʦʜʫʣʴ ʫʢʘʞʠʪʝ ʚ ʩʪʨʦʢʝ ʙʨʘʫʟʝʨʘ ʘʜʨʝʩ, ʫʢʘʟʘʥʥʳʡ 

ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʄʦʜʫʣʷ. ʅʘ ʵʢʨʘʥʝ ʜʦʣʞʥʦ ʦʪʦʙʨʘʟʠʪʴʩʷ ʦʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ (ʈʠʩ. 1). 

 
ʈʠʩ. 1 ï ɸʚʪʦʨʠʟʘʮʠʷ ʚ ʄʦʜʫʣʝ 

ʋʢʘʞʠʪʝ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʜʘʣʝʝ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɺʦʡʪʠè. ʇʨʠ 

ʫʩʧʝʰʥʦʡ ʘʚʪʦʨʠʟʘʮʠʠ ʥʘ ʵʢʨʘʥʝ ʜʦʣʞʥʘ ʦʪʦʙʨʘʟʠʪʴʩʷ ʩʪʘʨʪʦʚʘʷ ʩʪʨʘʥʠʮʘ ʄʦʜʫʣʷ (ʈʠʩ. 

2). 

ɽʩʣʠ ʚʳ ʟʘʙʳʣʠ ʩʚʦʡ ʧʘʨʦʣʴ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɺʦʩʩʪʘʥʦʚʠʪʴ ʧʘʨʦʣʴè ʠ 

ʧʨʦʡʜʠʪʝ ʧʨʦʮʝʜʫʨʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʧʨʦʙʫʡʪʝ ʘʚʪʦʨʠʟʦʚʘʪʴʩʷ ʧʦʚʪʦʨʥʦ ʩ 

ʥʦʚʳʤʠ ʫʯʝʪʥʳʤʠ ʜʘʥʥʳʤʠ. 

 
ʈʠʩ. 2 ï ʉʪʘʨʪʦʚʘʷ ʩʪʨʘʥʠʮʘ ʄʦʜʫʣ ̫
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4. ʈɸɹʆʊɸ ʉ ʄʆɼʋʃɽʄ 

4.1. ʂʘʨʪʳ ʠ ʩʣʦʠ 

4.1.1. ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʢʘʨʪʳ 

ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʢʘʨʪʳ ʚʦʟʤʦʞʥʦ ʚ ʨʘʟʜʝʣʝ çʂʘʨʪʳè. 

 
ʈʠʩ. 3 ï ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʄʦʜʫʣ ̫

ɺ ʦʢʥʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ç+ ɼʦʙʘʚʠʪʴ ʢʘʨʪʫè, ʢʦʪʦʨʘʷ ʟʘʪʝʤ 

ʜʦʙʘʚʠʪʩʷ ʚ ʩʧʠʩʦʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʨʪ (ʈʠʩ. 4). 

 
ʈʠʩ. 4 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʨʘʟʜʝʣʘ çʂʘʨʪʳè 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ç+ ɼʦʙʘʚʠʪʴ ʢʘʨʪʫè ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ çʉʦʟʜʘʪʴ ʢʘʨʪʫè 

(ʈʠʩ. 5). 
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ʈʠʩ. 5 ï ʆʢʥʦ çʉʦʟʜʘʪʴ ʢʘʨʪʫè. ɺʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè 

ʅʘ ʚʢʣʘʜʢʝ çʅʘʩʪʨʦʡʢʠè ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ. 

ɺ ʧʦʣʝ çʂʦʜʦʚʦʝ ʥʘʟʚʘʥʠʝè ʚʚʝʩʪʠ ʢʦʜʦʚʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʘʨʪʳ ʙʫʢʚʘʤʠ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ. 

ɺ ʧʦʣʝ çɿʘʛʦʣʦʚʦʢè ʫʢʘʟʘʪʴ ʥʘʟʚʘʥʠʝ ʢʘʨʪʳ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ. ʕʪʦ ʥʘʟʚʘʥʠʝ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʵʢʨʘʥʝ ʨʘʟʜʝʣʘ çʂʘʨʪʳè (ʈʠʩ. 4). 

ʆʪʤʝʪʠʪʴ ʩʪʘʪʫʩ ʢʘʨʪʳ çʇʫʙʣʠʯʥʘʷè ʠʣʠ çʉʝʨʚʠʩʥʘʷè. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʟʘʛʨʫʟʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʨʪʫ ʥʘ ʵʢʨʘʥʝ ʨʘʟʜʝʣʘ çʂʘʨʪʳè (ʈʠʩ. 4). 

ʅʦʚʘʷ ʢʘʨʪʘ ʩʦʟʜʘʥʘ. ɼʘʣʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʝʝ ʥʘʧʦʣʥʝʥʠʝ ʙʘʟʦʚʳʤʠ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʜʣʦʞʢʘʤʠ ʠ ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʣʦʷʤʠ. 

4.1.2. ɼʦʙʘʚʣʝʥʠʝ ʩʣʦʝʚ ʥʘ ʢʘʨʪʫ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʘʨʪʳ ʚʦʟʤʦʞʥʦ ʢʘʢ ʚ ʄʦʜʫʣʝ, ʪʘʢ ʠ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ 

ʢʘʨʪʳ ʥʘ ʇʣʘʪʬʦʨʤʫ ɹ3 (ʧʦʩʣʝʜʥʝʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʷ ʇʣʘʪʬʦʨʤʳ ɹ3). 
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ʈʠʩ. 6 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʥʦʚʦʡ ʢʘʨʪʳ 

4.1.2.1. ɼʦʙʘʚʣʝʥʠʝ ʩʣʦʷ ï ʙʘʟʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʣʦʞʢʘ 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʧʦʜʣʦʞʢʘ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʚʠʜʝ ʨʘʩʪʨʦʚʳʭ ʪʘʡʣʦʚ ʠ ʨʝʰʘʝʪ 

ʟʘʜʘʯʫ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʤʝʩʪʥʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʟʘʛʨʫʞʘʝʤʳʭ ʙʘʟʦʚʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʦʜʣʦʞʝʢ ʥʝ ʦʛʨʘʥʠʯʝʥʦ. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ (ʪʘʢʞʝ, ʢʘʢ ʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ 

ʩʣʦʷ), ʥʝʦʙʭʦʜʠʤʦ ʚʦ ʚʢʣʘʜʢʝ çʉʣʦʠè ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʧʦʜ ʧʠʢʪʦʛʨʘʤʤʦʡ ç+è 

ʚʳʙʨʘʪʴ çɼʦʙʘʚʠʪʴ ʩʣʦʡè (ʈʠʩ. 7). 

 
ʈʠʩ. 7 ï ʇʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʷʤʠ. ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʚʢʣʘʜʢʠ çʉʣʦʠè 

ʇʨʠ ʚʳʙʦʨʝ ʠʟ ʩʧʠʩʢʘ çɼʦʙʘʚʠʪʴ ʩʣʦʡè ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ çʉʦʟʜʘʪʴ 

ʩʣʦʡè (ʈʠʩ. 8). 
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ʈʠʩ. 8 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʦʢʥʘ çʉʦʟʜʘʪʴ ʩʣʦʡè. ɺʢʣʘʜʢʘ çʆʙʱʠʝè 

ʅʘ ʚʢʣʘʜʢʝ çʆʙʱʠʝè (ʈʠʩ. 8) ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ: 

1) çʅʘʟʚʘʥʠʝè ï ʫʢʘʟʘʪʴ ʚ ʥʝʤ ʥʘʟʚʘʥʠʝ ʩʣʦʷ ʧʦʜʣʦʞʢʠ; 

2) çʅʘʟʥʘʯʝʥʠʝè ï ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ (ʊʘʙʣʠʮʘ 3) ʜʣʷ ʩʣʦʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ ʚʳʙʨʘʪʴ çɹʘʟʦʚʘʷ ʢʘʨʪʘè (ʈʠʩ. 9). 

 
ʈʠʩ. 9 ï ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʧʦʣʷ çʅʘʟʥʘʯʝʥʠʝè 
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ʊʘʙʣʠʮʘ 3 ï ʇʦʣʝ çʅʘʟʥʘʯʝʥʠʝè ʚʦ ʚʢʣʘʜʢʝ çʆʙʱʠʝè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ɹʘʟʦʚʘʷ ʢʘʨʪʘ ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ 

ʈʝʣʴʝʬ ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʷ ʨʝʣʴʝʬʘ 

ʆʙʳʯʥʳʡ ʩʣʦʡ ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʣʦʷ 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ ʫʩʪʘʥʦʚʠʪʴ ʨʝʞʠʤ 

çʆʪʦʙʨʘʞʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶè. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʣʦʞʝʢ, 

ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʥʠʭ ʜʦʣʞʥʘ ʠʤʝʪʴ ʪʘʢʦʡ ʨʝʞʠʤ. ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʙʘʟʦʚʳʭ ʢʘʨʪ, ʦʪʦʙʨʘʞʘʪʴʩʷ ʙʫʜʝʪ ʪʘ ʠʟ ʥʠʭ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ ʚ ʩʧʠʩʢʝ 

ʩʣʦʝʚ. 

ɼʘʣʝʝ ʧʝʨʝʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ çɼʘʥʥʳʝè (ʈʠʩ. 10). 

 
ʈʠʩ. 10 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʦʢʥʘ çʉʦʟʜʘʪʴ ʩʣʦʡè. ɺʢʣʘʜʢʘ çɼʘʥʥʳʝè 

ɺ ʧʦʣʝ çʊʠʧè ʚʳʙʨʘʪʴ çʈʘʩʪʨʦʚʳʡ ʪʘʡʣʦʚʳʡ ʩʣʦʡè (ʈʠʩ. 11, ʊʘʙʣʠʮʘ 4). 

ɺʳʙʨʘʪʴ çʋʢʘʟʘʪʴ URL-ʘʜʨʝʩ ʚʨʫʯʥʫʶè ʠ ʟʘʧʦʣʥʠʪʴ ʧʦʣʝ URL-ʘʜʨʝʩ ʩʩʳʣʢʦʡ ʥʘ 

ʥʝʦʙʭʦʜʠʤʳʡ ʚʠʜ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ. 
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ʈʠʩ. 11 ï ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʧʦʣʷ çʊʠʧè 

ʊʘʙʣʠʮʘ 4 ï ʇʦʣʝ çʊʠʧè ʚʦ ʚʢʣʘʜʢʝ çʆʙʱʠʝè 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʈʘʩʪʨʦʚʳʡ ʪʘʡʣʦʚʳʡ ʩʣʦʡ ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʣʦʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ 

ɺʝʢʪʦʨʥʳʡ ʪʘʡʣʦʚʳʡ ʩʣʦʡ ʉʣʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ mapbox 

GeoJson ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʣʦʷ ʠʟ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ï json-ʬʘʡʣʘ 

ʉʣʦʡ ɹ3 ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʩʣʦʷ ʠʟ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ï ʪʘʙʣʠʮʳ 

 
ʈʠʩ. 12 ï ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʚʢʣʘʜʢʠ çɼʘʥʥʳʝè ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʜʣʦʞʢʠ 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʚʢʣʘʜʦʢ çʆʙʱʠʝè ʠ çɼʘʥʥʳʝè ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

ʇʦʜʣʦʞʢʘ ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʣʦʞʝʢ. ʄʝʞʜʫ 

ʧʦʜʣʦʞʢʘʤʠ ʤʦʞʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ. 
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ʈʠʩ. 13 ï ʄʝʥʶ çɺʠʜ ʙʘʟʦʚʦʡ ʢʘʨʪʳè 

4.1.2.2. ɼʦʙʘʚʣʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ ʥʘ ʢʘʨʪʫ 

ɼʦʙʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʣʦʝʚ, ʩʦʜʝʨʞʘʱʠʭ ʜʘʥʥʳʝ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʷʤʠ (ʈʠʩ. 7). ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʧʫʥʢʪ çɼʦʙʘʚʠʪʴ ʩʣʦʡè, ʚ 

ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʧʨʦʠʩʭʦʜʠʪ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʩʣʦʷ ʥʘ ʢʘʨʪʫ. 

ʅʘ ʚʢʣʘʜʢʝ çʆʙʱʠʝè (ʈʠʩ. 8) ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ: 

1) çʅʘʟʚʘʥʠʝè ï ʫʢʘʟʘʪʴ ʚ ʥʝʤ ʥʘʟʚʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ; 

2) çʅʘʟʥʘʯʝʥʠʝè ï ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ 

ʚʳʙʨʘʪʴ çʆʙʳʯʥʳʡ ʩʣʦʡè; 

3) ʈʝʞʠʤ çʆʪʦʙʨʘʞʝʥʠʝ ʧʦ ʫʤʦʣʯʘʥʠʶè ï ʚʢʣʶʯʠʪʴ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ. 

ʅʘ ʚʢʣʘʜʢʝ çɼʘʥʥʳʝè (ʈʠʩ. 10) ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ: 

ʇʦʣʝ çʊʠʧè ʚʳʙʨʘʪʴ çGeoJsonè ʠʣʠ çʉʣʦʡ ɹ3è (ʈʠʩ. 11), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, 

ʢʘʢʦʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ï ʬʘʡʣ ʠʣʠ ʪʘʙʣʠʮʘ. 

ɼʣʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʚ ʚʠʜʝ json-ʬʘʡʣʘ (ʈʠʩ. 14) çʋʢʘʟʘʪʴ URL-ʘʜʨʝʩ 

ʚʨʫʯʥʫʶè. 

ɿʘʧʦʣʥʠʪʴ ʧʦʣʝ çURL-ʘʜʨʝʩè. 

 
ʈʠʩ. 14 ï ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʚʢʣʘʜʢʠ çɼʘʥʥʳʝè ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʚ ʚʠʜʝ json-

ʬʘʡʣʘ 

ɼʣʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮ (ʈʠʩ. 15) çɺʳʙʨʘʪʴ ʤʝʪʦʜ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ ɹ3è. 

ɿʘʧʦʣʥʠʪʴ URL-ʘʜʨʝʩ ʩʝʨʚʝʨʘ ɹ3. 
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ʋʢʘʟʘʪʴ çʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ɹ3è ï ʠʤʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʘʙʣʠʮʳ. 

 
ʈʠʩ. 15 ï ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʚʢʣʘʜʢʠ çɼʘʥʥʳʝè ʜʣʷ ʪʘʙʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʚʢʣʘʜʦʢ çʆʙʱʠʝè ʠ çɼʘʥʥʳʝè ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

4.1.3. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʸʚ 

ɼʣʷ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʸʚ ʚʳʙʝʨʠʪʝ ʚ ʤʝʥʶ ʩʣʦʸʚ ʪʝ ʩʣʦʠ, 

ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ ʠʟʤʝʥʠʪʴ, ʩʜʝʣʘʚ ʠʭ ʚʠʜʠʤʳʤʠ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

(ʈʠʩ. 16). 

 
ʈʠʩ. 16 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʸʚ 

ʇʨʠ ʵʪʦʤ, ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʚʩʝ ʠʥʩʪʨʫʤʝʥʪʳ (ʈʠʩ. 17) ʢʦʤʧʦʥʝʥʪʘ ʛʝʦʨʝʜʘʢʪʦʨʘ 

(ʧʦʜʨʦʙʥʝʝ ʚ ʧ. 4.3). 
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ʈʠʩ. 17 ï ʇʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʨʝʜʘʢʪʦʨʘ ʚ ʢʦʤʧʦʥʝʥʪʝ çɻʝʦʢʘʨʪʘè ʥʘ 

ʨʘʟʥʳʭ ʩʣʦʷʭ 

4.1.4. ʀʟʤʝʥʝʥʠʝ ʩʪʠʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʸʚ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʤʝʥʠʪʴ ʩʪʠʣʴ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʷ, ʚʳʙʝʨʠʪʝ ʪʨʝʙʫʝʤʳʡ ʩʣʦʡ, 

ʥʘʞʤʠʪʝ ʥʘ ʝʛʦ ʩʪʨʦʢʝ ʚ ʤʝʥʶ ʥʘ ʢʥʦʧʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ ʜʘʣʝʝ ʚʳʙʝʨʠʪʝ 

ʧʫʥʢʪ çʉʪʠʣʠʟʘʮʠʷè (ʈʠʩ. 18). 
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ʈʠʩ. 18 ï ʀʟʤʝʥʝʥʠʝ ʩʪʠʣʷ ʩʣʦʷ 

ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ çʅʘʩʪʨʦʡʢʘ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷè (ʈʠʩ. 19). 

 
ʈʠʩ. 19 ï ʆʢʥʦ çʅʘʩʪʨʦʡʢʘ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷè 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʦʩʥʦʚʥʦʡ ʮʚʝʪ ʩʣʦʷ, ʜʦʙʘʚʠʪʴ ʧʨʘʚʠʣʦ, ʘ ʪʘʢʞʝ 

ʫʩʪʘʥʦʚʠʪʴ ʩʪʠʣʴ ʧʦ ʫʤʦʣʯʘʥʠʶ (ʈʠʩ. 20, 21). 

 
ʈʠʩ. 20 ï ʅʘʩʪʨʦʡʢʘ ʩʪʠʣʷ ʧʦ ʫʤʦʣʯʘʥʠʶ 
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ʈʠʩ. 21 ï ʅʘʩʪʨʦʡʢʘ ʩʪʠʣʷ ʧʦ ʫʤʦʣʯʘʥʠʶ (ʫʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ) 

4.1.5. ɻʨʫʧʧʠʨʦʚʢʘ ʩʣʦʸʚ 

ʉʣʦʠ ʤʦʞʥʦ ʦʙʲʝʜʠʥʷʪʴ ʚ ʛʨʫʧʧʳ. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʩʣʦʡ ʠ 

ʧʝʨʝʪʘʱʠʪʝ ʝʛʦ ʥʘ ʜʨʫʛʦʡ ʚ ʤʝʥʶ ʩʣʦʸʚ. ɼʘʣʝʝ ʫʢʘʞʠʪʝ ʥʘʟʚʘʥʠʝ ʛʨʫʧʧʳ. ɺʩʝ ʩʣʦʠ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʥʦʚʦʡ ʧʘʧʢʝ ʚ ʩʘʤʦʤ ʤʝʥʶ ʩʣʦʸʚ (ʈʠʩ. 22). 

 
ʈʠʩ. 22 ï ɻʨʫʧʧʠʨʦʚʢʘ ʩʣʦʸʚ 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʚʠʜʠʤʦʩʪʠ ʛʨʫʧʧʳ, ʚʢʣʶʯʘʶʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝ 

ʩʣʦʠ, ʚʭʦʜʷʱʠʝ ʚ ʥʝʸ (ʈʠʩ. 23). 
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ʈʠʩ. 23 ï ʆʪʦʙʨʘʞʝʥʠʝ ʚʩʝʭ ʩʣʦʸʚ ʛʨʫʧʧʳ 

4.1.6. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʢʦʤʧʦʥʝʥʪʝ 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʬʦʨʤʘʪ ʩʣʦʝʚ ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʄʦʜʫʣʷ 

ʧʨʦʚʝʨʷʣʠʩʴ ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʩʣʦʝʚ. ʂ 

ʧʨʠʤʝʨʫ, ʤʦʞʥʦ ʦʪʦʙʨʘʞʘʪʴ ʪʘʢʠʝ ʜʘʥʥʳʝ, ʢʘʢ ʦʙʣʘʢʘ ʛʘʟʘ, ʧʨʠʯʝʤ, ʚ ʪʨʝʭʤʝʨʥʦʤ ʚʠʜʝ 

(ʈʠʩ. 24). 

 
ʈʠʩ. 24 ï ʆʪʦʙʨʘʞʝʥʠʝ ʩʣʦʷ ʩ ʦʙʣʘʢʘʤʠ ʛʘʟʘ ʚ ʪʨʝʭʤʝʨʥʦʤ ʚʠʜʝ 

ɸ ʪʘʢʞʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩʣʦʷ ʩ ʚʝʪʨʦʚʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ (ʈʠʩ. 25). 
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ʈʠʩ. 25 ï ʆʪʦʙʨʘʞʝʥʠʝ ʩʣʦʷ ʩ ʚʝʪʨʦʚʳʤʠ ʧʦʪʦʢʘʤʠ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ɺ ʢʘʨʪʫ ʪʘʢʞʝ ʤʦʞʥʦ ʜʦʙʘʚʣʷʪʴ ʪʨʝʭʤʝʨʥʳʝ ʩʣʦʠ (ʈʠʩ. 26). 

 
ʈʠʩ. 26 ï ʆʪʦʙʨʘʞʝʥʠʝ ʨʝʣʴʝʬʘ ʥʘ ʪʨʝʭʤʝʨʥʦʤ ʩʣʦʝ 

ʊʘʢʞʝ ʚ ʢʦʤʧʦʥʝʥʪʝ ʨʝʘʣʠʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʦʠʩʢʘ ʧʦ ʘʜʨʝʩʫ. ʇʨʠ ʵʪʦʤ, ʧʦʩʣʝ 

ʫʢʘʟʘʥʠʷ ʥʘʟʚʘʥʠʷ ʠʣʠ ʘʜʨʝʩʘ, ʢʘʨʪʘ ʮʝʥʪʨʠʨʫʝʪʩʷ ʥʘ ʵʪʦʤ ʦʙʲʝʢʪʝ (ʈʠʩ. 27). 
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ʈʠʩ. 27 ï ʇʦʠʩʢ ʥʘ ʢʘʨʪʝ ʧʦ ʘʜʨʝʩʫ 

4.1.7. ʐʘʙʣʦʥʳ ʩʪʠʣʝʡ 

ʂʘʢ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʧʫʥʢʪʘʭ ʚʳʰʝ, ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʩʪʠʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ ʩʣʦʷ 

ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʠ ʥʘʩʪʨʦʡʢʠ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʰʘʙʣʦʥʳ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʟʘʪʝʤ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳʩʪʨʦ ʧʨʠʤʝʥʠʪʴ, ʥʘʧʨʠʤʝʨ, ʥʘ ʜʨʫʛʦʡ ʢʘʨʪʝ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʰʘʙʣʦʥʘ ʧʝʨʝʡʜʠʪʝ ʚ ʩʪʠʣʠʟʘʮʠʶ ʩʣʦʷ (ʈʠʩ. 28), ʠ ʜʘʣʝʝ ʚʳʙʝʨʠʪʝ 

ʩʦʭʨʘʥʝʥʠʝ ʥʘʙʦʨʘ ʧʨʘʚʠʣ (ʈʠʩ. 29). 

 
ʈʠʩ. 28 ï ʇʝʨʝʭʦʜ ʢ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ 
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ʈʠʩ. 29 ï ʉʦʭʨʘʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʩʦʭʨʘʥʝʥʠʷ ʫʢʘʞʠʪʝ ʥʘʟʚʘʥʠʝ ʰʘʙʣʦʥʘ ʠ ʜʘʣʝʝ ʥʘʞʤʠʪʝ ʥʘ 

ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

 
ʈʠʩ. 30 ï ʋʢʘʟʘʥʠʝ ʥʘʟʚʘʥʠʷ ʰʘʙʣʦʥʘ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ 

ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʆʢè ʚ ʦʢʥʝ ʥʘʩʪʨʦʝʢ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ. ʊʝʧʝʨʴ ʩʦʟʜʘʥʥʳʡ 

ʰʘʙʣʦʥ ʙʫʜʝʪ ʜʦʩʪʫʧʝʥ ʜʣʷ ʚʳʙʦʨʘ ʚ ʙʠʙʣʠʦʪʝʢʝ ʩʪʠʣʝʡ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʤʧʦʥʝʥʪʦʤ 

çɻʝʦʢʘʨʪʘè (ʈʠʩ. 31). 
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ʈʠʩ. 31 ï ɹʠʙʣʠʦʪʝʢʘ ʩʪʠʣʝʡ 

ʇʝʨʝʡʜʠʪʝ ʚ ʙʠʙʣʠʦʪʝʢʫ ʩʪʠʣʝʡ, ʫʢʘʞʠʪʝ ʚ ʩʪʨʦʢʝ ʧʦʠʩʢʘ ʪʨʝʙʫʝʤʦʝ ʥʘʟʚʘʥʠʝ 

ʩʦʭʨʘʥʝʥʥʦʛʦ ʰʘʙʣʦʥʘ. ʆʥ ʜʦʣʞʝʥ ʦʪʦʙʨʘʟʠʪʴʩʷ ʚ ʧʝʨʝʯʥʝ ʜʦʩʪʫʧʥʳʭ. 

 
ʈʠʩ. 32 ï ʆʪʦʙʨʘʞʝʥʠʝ ʰʘʙʣʦʥʦʚ ʩʪʠʣʝʡ ʚ ʙʠʙʣʠʦʪʝʢʝ 

ʊʝʧʝʨʴ ʜʘʥʥʳʡ ʰʘʙʣʦʥ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʡ ʢʘʨʪʳ. 

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʦʛʦ ʰʘʙʣʦʥʘ ʢ ʢʘʨʪʝ, ʚ ʤʝʥʶ ʥʘʩʪʨʦʝʢ ʩʣʦʷ 

ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çʉʪʠʣʠʟʘʮʠʷè. 

 

ɼʘʣʝʝ ʟʘʛʨʫʟʠʪʝ ʰʘʙʣʦʥ. 
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ʈʠʩ. 33 ï ɿʘʛʨʫʟʢʘ ʰʘʙʣʦʥʘ ʢ ʩʣʦʶ ʢʘʨʪʳ 

ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ çɿʘʛʨʫʟʢʘ ʥʘʙʦʨʘ ʧʨʘʚʠʣè. ɺʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ 

ʪʨʝʙʫʝʤʳʡ ʰʘʙʣʦʥ, ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè (ʝʩʣʠ ʢ ʩʣʦʶ ʫʞʝ ʟʘʛʨʫʞʝʥ ʜʨʫʛʦʡ 

ʰʘʙʣʦʥ, ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʝʛʦ ʥʘ ʜʨʫʛʦʡ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ çɿʘʤʝʥʠʪʴè, ʧʨʠ ʵʪʦʤ, ʟʘʛʨʫʟʢʫ ʠ 

ʟʘʤʝʥʫ ʰʘʙʣʦʥʘ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩ ʫʯʸʪʦʤ ʥʘʩʪʨʦʝʥʥʳʭ ʚ ʰʘʙʣʦʥʝ ʬʠʣʴʪʨʦʚ, ʠʣʠ ʙʝʟ 

ʥʠʭ, ʘʢʪʠʚʠʨʫʷ ʠʣʠ ʜʝʘʢʪʠʚʠʨʫʷ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʉ ʬʠʣʴʪʨʘʤʠè). 

 
ʈʠʩ. 34 ï ɺʳʙʦʨ ʰʘʙʣʦʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢ ʩʣʦʶ 
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ʇʦʩʣʝ ʚʳʙʦʨʘ ʠ ʧʨʠʤʝʥʝʥʠʷ ʰʘʙʣʦʥʘ, ʥʘʟʚʘʥʠʝ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ ʙʫʜʝʪ ʪʘʢʞʝ 

ʟʘʤʝʥʝʥʦ ʥʘ ʪʦ, ʢʦʪʦʨʦʝ ʫʢʘʟʘʥʦ ʚ ʰʘʙʣʦʥʝ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʩʝ ʥʘʩʪʨʦʡʢʠ ʩʣʦʷ ʙʫʜʫʪ 

ʦʪʨʘʞʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʟʘʜʘʥʳ ʚ ʰʘʙʣʦʥʝ. 

 
ʈʠʩ. 35 ï ɿʘʛʨʫʞʝʥʥʳʡ ʢ ʩʣʦʶ ʰʘʙʣʦʥ 

ʇʨʠ ʵʪʦʤ, ʚ ʩʣʦʝ ʪʘʢʞʝ ʦʩʪʘʥʫʪʩʷ ʥʘʩʪʨʦʡʢʠ, ʩʦʟʜʘʥʥʳʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʣʦʷ 

ʠʟʥʘʯʘʣʴʥʦ. ʀʭ ʤʦʞʥʦ ʫʜʘʣʠʪʴ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ , ʠʣʠ ʦʩʪʘʚʠʪʴ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ 

ʧʨʦʜʦʣʞʠʪʴ ʨʘʙʦʪʫ ʩ ʥʠʤʠ. 

ɼʘʣʝʝ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʆʢè ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ. ʅʦʚʳʝ 

ʥʘʩʪʨʦʢʠ ʙʫʜʫʪ ʧʨʠʤʝʥʝʥʳ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʨʠʤʝʥʝʥʘ ʨʘʩʢʨʘʩʢʘ ʨʘʡʦʥʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʦʙʲʝʢʪʦʚ ʚʥʫʪʨʠ ʧʦʣʠʛʦʥʦʚ, ʩʦʭʨʘʥʝʥʥʘʷ ʚ ʰʘʙʣʦʥ çʈʘʡʦʥʳè.  

ʆʧʠʩʘʥʠʝ ʥʘʩʪʨʦʡʢʠ ʧʦʣʠʛʦʥʦʚ ʠ ʠʭ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 5.3.4. 
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ʈʠʩ. 36 ï ʆʪʦʙʨʘʞʝʥʠʝ ʧʦʣʠʛʦʥʦʚ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʰʘʙʣʦʥʘ ʢ ʩʪʠʣʶ 

ʇʈʀʄɽʏɸʅʀɽ. ʋʜʘʣʝʥʠʝ ʰʘʙʣʦʥʘ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʩʪʠʣʝʡ ʠʣʠ ʠʟʤʝʥʝʥʠʝ 

ʥʘʩʪʨʦʝʢ ʰʘʙʣʦʥʘ ʥʝ ʚʣʠʷʝʪ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ ʩʣʦʸʚ ʥʘ ʢʘʨʪʘʭ, ʛʜʝ ʵʪʦʪ ʰʘʙʣʦʥ ʙʳʣ 

ʧʨʠʤʝʥʝʥ ʨʘʥʝʝ, ʪʘʢ ʢʘʢ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʰʘʙʣʦʥʘ ʢ ʩʣʦʶ, ʝʛʦ ʥʘʩʪʨʦʡʢʠ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʚ 

ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ. 

4.2. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ 

4.2.1. ɹʘʟʦʚʳʝ ʬʫʥʢʮʠʠ 

ʂʦʤʧʦʥʝʥʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʣʠ ʤʝʥʷʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʥʘ ʢʘʨʪʝ 

ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ, ʠʣʠ ʧʦ ʫʢʘʟʘʥʠʶ ʤʝʩʪʘ ʥʘ ʩʘʤʦʡ ʢʘʨʪʝ (ʈʠʩ. 37). 
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ʈʠʩ. 37 ï ʂʦʤʧʦʥʝʥʪ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝè 

ɹʘʟʦʚʳʤ ʬʫʥʢʮʠʦʥʘʣʦʤ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʢʠ ʥʘ ʢʘʨʪʝ, 

ʚʳʧʦʣʥʷʝʤʦʝ ʣʶʙʳʤ ʠʟ ʩʧʦʩʦʙʦʚ: 

- ʋʢʘʟʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʦʣʷʭ çʐʠʨʦʪʘè ʠ çɼʦʣʛʦʪʘè; 

- ɼʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʧʦ ʪʦʯʢʝ ʥʘ ʢʘʨʪʝ ʧʝʨʝʤʝʩʪʠʪʴ ʪʫʜʘ ʠʥʜʠʢʘʪʦʨ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ (ʧʦʣʷ çʐʠʨʦʪʘè, çɼʦʣʛʦʪʘè ʠ çɸʜʨʝʩè ʧʨʠ ʵʪʦʤ ʟʘʧʦʣʥʷʶʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ). 

4.2.2. ʀʟʤʝʥʝʥʠʝ ʢʘʨʪʳ 

ʂʦʤʧʦʥʝʥʪ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝè, ʚʩʪʨʘʠʚʘʝʤʳʡ ʚ ʧʣʘʪʬʦʨʤʫ, ʠʤʝʝʪ ʚ ʙʘʟʦʚʦʤ 

ʠʩʧʦʣʥʝʥʠʠ ʧʦʜʣʦʞʢʫ ʠ ʩʣʦʡ ʩ ʪʦʯʢʦʡ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʂʦʦʨʜʠʥʘʪʳ ʰʠʨʦʪʳ, ʜʦʣʛʦʪʳ ʠ 

ʩʘʤ ʘʜʨʝʩ ʜʦʙʘʚʣʷʶʪʩʷ ʠʟ ʧʦʣʝʡ ʬʦʨʤʳ, ʥʘ ʢʦʪʦʨʫʶ ʦʥ ʚʩʪʨʘʠʚʘʝʪʩʷ. ʇʦʩʣʝ ʵʪʦʛʦ 

ʢʦʤʧʦʥʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤ. 

ʏʪʦʙʳ ʨʘʩʰʠʨʠʪʴ ʢʦʤʧʦʥʝʥʪ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝè ʢʘʨʪʦʡ, ʚʥʫʪʨʴ ʥʝʛʦ 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʢʦʤʧʦʥʝʥʪ çɻʝʦʢʘʨʪʘè ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ çʈʦʣʴ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʢʦʤʧʦʥʝʥʪʝè 

ï ɻʝʦʢʘʨʪʘ (ʈʠʩ. 38). 
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ʈʠʩ. 38 ï ʂʦʥʩʪʨʫʢʪʦʨ ʬʦʨʤʳ ʚ ʧʣʘʪʬʦʨʤʝ 

ʇʦʩʣʝ ʵʪʦʛʦ ʙʘʟʦʚʘʷ ʢʘʨʪʘ ʚ ʢʦʤʧʦʥʝʥʪʝ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝè ʤʝʥʷʝʪʩʷ ʥʘ ʪʫ, 

ʢʦʪʦʨʘ ̫ʚʩʪʨʦʝʥʘ ʚ ʥʝʛʦ, ʩ ʪʝʤʠ ʩʣʦʷʤʠ ʠ ʧʦʜʣʦʞʢʘʤʠ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʫ ʥʝʸ ʚʥʫʪʨʠ. 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʛʝʦʢʘʨʪʳ ʚ ʢʦʤʧʦʥʝʥʪ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝè ʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ 

ʜʘʣʴʥʝʡʰʫʶ ʥʘʩʪʨʦʡʢʫ ʢʦʤʧʦʥʝʥʪʘ, ʥʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʪʦʯʢʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʛʣʘ ʙʳʪʴ 

ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʨʪʝ ʠ ʪ.ʜ. ɼʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʟʘʜʘʶʪʩʷ ʯʝʨʝʟ 

ʧʘʨʘʤʝʪʨʳ SetGisState ʥʘ ʧʣʘʪʬʦʨʤʝ. 

4.2.3. ʀʟʤʝʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʢʦʤʧʦʥʝʥʪʦʤ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝè ʪʘʢʞʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʩʣʦʡ, ʥʘʞʘʚ ʥʘ ʢʥʦʧʢʫ  ʚ ʚʝʨʭʥʝʤ ʣʝʚʦʤ ʫʛʣʫ ʢʦʤʧʦʥʝʥʪʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ çʉʣʦʠè, ʠʩʧʦʣʴʟʫʷ ʢʦʪʦʨʦʝ, ʤʦʞʥʦ 

ʜʦʙʘʚʠʪʴ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʣʦʸʚ (ʈʠʩ. 39). 
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ʈʠʩ. 39 ï ɺʳʙʦʨ ʩʣʦʷ ʚ ʢʦʤʧʦʥʝʥʪʝ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝè 

ʋʧʨʘʚʣʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʝʤ ʩʣʦʸʚ ʚʥʫʪʨʠ ʢʦʤʧʦʥʝʥʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʢʥʦʧʢʦʡ .  

ʆʩʥʦʚʥʳʤ ʞʝ ʥʘʟʥʘʯʝʥʠʝʤ ʩʣʦʸʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʦʥʝʥʪʘ 

çʄʝʩʪʦʧʦʣʦʞʝʥʠʝè ʷʚʣʷʝʪʩʷ ʟʘʜʘʥʠʝ ʧʨʘʚʠʣ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʨʪʝ. ʅʘʧʨʠʤʝʨ, 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʥʝʢʦʪʦʨʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʪʦʯʢʠ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʨʘʤʢʘʭ ʩʣʦʷ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʦʯʢʫ ʦʙʲʝʢʪʘ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʦʙʲʝʢʪ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ ʚʥʝ ʛʨʘʥʠʮ ʩʣʦʷ (ʈʠʩ. 40, 41). 

 
ʈʠʩ. 40 ï ʋʩʪʘʥʦʚʢʘ ʦʙʲʝʢʪʘ ʚʥʝ ʛʨʘʥʠʮʳ ʩʣʦʷ 
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ʈʠʩ. 41 ï ʋʩʪʘʥʦʚʢʘ ʦʙʲʝʢʪʘ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʤ 

4.3. ɻʝʦʤʝʪʨʠʷ ʠ ɻʝʦʨʝʜʘʢʪʦʨ 

ʂʦʤʧʦʥʝʥʪ çɻʝʦʤʝʪʨʠʷ ʠ ɻʝʦʨʝʜʘʢʪʦʨè ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʤʝʝʪ ʦʜʥʫ ʧʦʜʣʦʞʢʫ ʠ 

ʦʜʠʥ ʨʝʜʘʢʪʠʨʫʝʤʳʡ ʩʣʦʡ, ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʇʣʘʪʬʦʨʤʫ ɹ3. 

ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ çɻʝʦʤʝʪʨʠʷ ʠ ɻʝʦʨʝʜʘʢʪʦʨè ɻʝʦʢʘʨʪʦʡ, ʚ 

ʢʦʥʩʪʨʫʢʪʦʨʝ ʧʣʘʪʬʦʨʤʳ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚʥʫʪʨʴ ʢʦʤʧʦʥʝʥʪʘ çɻʝʦʤʝʪʨʠʷ ʠ 

ɻʝʦʨʝʜʘʢʪʦʨè B3Gisɻʝʦʢʘʨʪʘ (ʈʠʩ. 42). ʇʦʩʣʝ ʚʩʪʨʘʠʚʘʥʠʷ ʛʝʦʢʘʨʪʳ ʚ ʢʦʤʧʦʥʝʥʪ ʥʘ ʥʝʡ 

ʜʦʩʪʫʧʥʦ ʚʩʸ, ʯʪʦ ʙʳʣʦ ʥʘʩʪʨʦʝʥʦ ʧʨʠ ʝʸ ʩʦʟʜʘʥʠʠ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʝʩʢʦʣʴʢʦ 

ʨʝʜʘʢʪʠʨʫʝʤʳʭ ʩʣʦʝʚ, ʥʝʩʢʦʣʴʢʦ ʧʦʜʣʦʞʝʢ ʠ ʪ.ʜ. 
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ʈʠʩ. 42 ï ɺʩʪʨʦʝʥʥʘʷ ʛʝʦʢʘʨʪʘ ʚ ʢʦʤʧʦʥʝʥʪ ʛʝʦʤʝʪʨʠʠ ʠ ʛʝʦʨʝʜʘʢʪʦʨʘ 

4.3.1. ʇʘʥʝʣʴ ʛʝʦʨʝʜʘʢʪʦʨʘ 

ʇʘʥʝʣʴ ʛʝʦʨʝʜʘʢʪʦʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 43. 

 
ʈʠʩ. 43 ï ʇʘʥʝʣʴ ʛʝʦʨʝʜʘʢʪʦʨʘ 

ɺ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʟʚʘʥʠʝ ʨʝʜʘʢʪʠʨʫʝʤʦʛʦ ʩʣʦʷ, ʚ ʧʨʘʚʦʤ 

ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʦʪʤʝʥʳ ʠ ʧʦʚʪʦʨʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ 

ʟʘʢʨʳʪʠʷ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʇʝʨʚʘʷ ʢʥʦʧʢʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ  ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ 

ʦʙʲʝʢʪʘ ʠ ʷʚʣʷʝʪʩʷ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ. ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʪʠʧ ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 
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ʈʠʩ. 44 ï ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ 

ɺʪʦʨʘʷ ʢʥʦʧʢʘ  ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʪʦʢʦʚ (ʨʝʙʝʨ ʛʨʘʬʘ), ʦʪʨʝʟʢʦʚ 

ʠʟ ʧʫʥʢʪʘ ɸ ʚ ʧʫʥʢʪ ɹ (ʩʦʟʜʘʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʝʡʩʘ). 

ʊʨʝʪʴʷ ʢʥʦʧʢʘ  ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ ʠ ʦʪʢʨʳʚʘʝʪ ʧʘʥʝʣʴ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ (ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʦʙʲʝʢʪ, ʯʪʦʙʳ ʢʥʦʧʢʘ 

ʩʪʘʣʘ ʘʢʪʠʚʥʦʡ, ʚʳʙʦʨ ʦʙʲʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʠʢʘ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ 

ʤʳʰʢʠ). 

 
ʈʠʩ. 45 ï ʇʘʥʝʣʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ 
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ʂʥʦʧʢʘ  ʧʦʟʚʦʣʷʝʪ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʫʟʣʳ 

ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ (ʧʝʨʝʤʝʱʘʪʴ, ʜʦʙʘʚʣʷʪʴ, ʫʜʘʣʷʪʴ). ʉ ʧʦʤʦʱʴʶ ʛʦʨʷʯʠʭ ʢʣʘʚʠʰ 

CTRL+SHIFT ʜʦʩʪʫʧʥʦ ʛʨʫʧʧʦʚʦʝ ʚʳʜʝʣʝʥʠʝ ʫʟʣʦʚ (ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʥʘʯʘʣʴʥʳʡ ʠ 

ʢʦʥʝʯʥʳʡ ʫʟʣʳ, ʠ ʚʳʜʝʣʷʪʩʷ ʚʩʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ) ʜʣʷ ʛʨʫʧʧʦʚʦʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

(ʚʳʜʝʣʝʥʠʝ ʚʩʝʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ). 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʜʝʣʠʤ, ʯʪʦ ʧʦʩʣʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʫʟʣʦʚ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʚʝʨʰʝʥʦ (ʧʨʘʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ) ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʤʝʥʝʥʠʷ 

ʧʨʠʤʝʥʠʣʠʩʴ. 

ʂʥʦʧʢʘ  ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʯʘʩʪʴ (ʠʣʠ ʦʪʚʝʨʩʪʠʝ, ʝʩʣʠ 

ʜʦʙʘʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʥʫʪʨʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ) ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʦʙʲʝʢʪʫ 

(ʯʘʱʝ ʚʩʝʛʦ ï ʧʦʣʠʛʦʥʫ). ʇʨʠ ʵʪʦʤ ʧʦʣʠʛʦʥ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʤʫʣʴʪʠʧʦʣʠʛʦʥ. 

ʂʥʦʧʢʘ  ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʦʙʨʘʪʥʦʝ ʜʝʡʩʪʚʠʝ. 

ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ  ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʚʳʙʨʘʥʥʫʶ ʛʝʦʤʝʪʨʠʶ ʥʘ 2 ʯʘʩʪʠ, ʥʘʨʠʩʦʚʘʚ ʧʨʦʠʟʚʦʣʴʥʫʶ ʣʠʥʠʶ, ʧʦ ʢʦʪʦʨʦʡ 

ʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʵʪʦ ʨʘʟʜʝʣʝʥʠʝ. 

ʂʥʦʧʢʘ  ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ 

ʯʘʩʪʠ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ, ʧʨʠ ʚʳʜʝʣʝʥʥʦʤ ʠʩʭʦʜʥʦʤ ʦʙʲʝʢʪʝ, 

ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çɺʳʯʝʩʪʴ ʧʝʨʝʩʝʯʝʥʠʝè ʠ, ʩ ʟʘʞʘʪʦʡ ʢʣʘʚʠʰʝʡ SHIFT (ʛʦʨʷʯʘʷ ʢʣʘʚʠʰʘ 

ʜʣʷ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʚʳʜʝʣʝʥʠʷ), ʚʳʙʨʘʪʴ ʚʪʦʨʦʡ ʦʙʲʝʢʪ, ʠʤʝʶʱʠʡ ʧʝʨʝʩʝʯʝʥʠʝ ʩ ʧʝʨʚʳʤ. 

ʆʙʣʘʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʜʩʚʝʪʠʪʩʷ ʦʨʘʥʞʝʚʳʤ ʮʚʝʪʦʤ ʠ, ʧʦʩʣʝ ʢʣʠʢʘ ʥʘ ʥʝʝ ʣʝʚʦʡ 

ʢʣʘʚʠʰʝʡ ʤʳʰʠ, ʫʜʘʣʠʪʩʷ. 

ʂʥʦʧʢʘ  ʧʦʟʚʦʣʷʝʪ ʮʝʣʠʢʦʤ ʟʘʤʝʥʠʪʴ ʛʝʦʤʝʪʨʠʶ 

ʦʙʲʝʢʪʘ ʚ ʮʝʣʝʚʦʤ ʩʣʦʝ ʦʙʲʝʢʪʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʙʫʬʝʨʝ ʦʙʤʝʥʘ. ʇʨʠ ʵʪʦʤ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʜʝʣʝʥ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʧʦʜʣʝʞʘʱʠʡ ʟʘʤʝʥʝ. 

ʏʝʪʚʝʨʪʘʷ  ʠ ʧʷʪʘʷ  ʢʥʦʧʢʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʨʝʜʘʢʪʦʨʘ 

ʧʦʟʚʦʣʷʶʪ, ʧʨʠ ʨʠʩʦʚʘʥʠʠ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʛʦ, 

ʧʨʠʤʘʛʥʠʯʠʚʘʪʴʩʷ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʦʯʢʘʤ ʠ ʣʠʥʠʷʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʐʝʩʪʘʷ ʢʥʦʧʢʘ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʩʪʘʚʢʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʠʟ ʙʫʬʝʨʘ 

ʦʙʤʝʥʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʤʝʞʜʫ ʩʣʦʷʤʠ ʠʣʠ ʩʦʟʜʘʥʠʷ ʢʦʧʠʠ 

ʦʙʲʝʢʪʘ. 

ʉʝʜʴʤʘʷ ʢʥʦʧʢʘ  ʦʪʢʨʳʚʘʝʪ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʠʤʧʦʨʪʘ ʦʙʲʝʢʪʦʚ ʠʟ ʬʘʡʣʘ 

*.xlsx. 

ɺʦʩʴʤʘʷ ʢʥʦʧʢʘ  ʦʪʢʨʳʚʘʝʪ ʩʧʠʩʦʢ ʢʦʦʨʜʠʥʘʪ ʫʟʣʦʚ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ɼʝʚʷʪʘʷ ʢʥʦʧʢʘ  ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʣʦʷ. 

ɼʝʩʷʪʘʷ ʢʥʦʧʢʘ  ʦʙʲʝʜʠʥʷʝʪ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʚʳʙʨʘʥʥʳʭ ʦʙʲʝʢʪʘ ʚ ʦʜʠʥ, ʧʨʠ 

ʵʪʦʤ ʠʩʭʦʜʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʫʜʘʣʷʶʪʩʷ. 

ʇʨʠ ʧʝʨʝʜʘʯʝ ʢʦʤʧʦʥʝʥʪʦʚ ʄʦʜʫʣʷ ɻʀʉ ʚ ʇʣʘʪʬʦʨʤʫ ɹ3, ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 

ʦʪʦʙʨʘʞʝʥʠʝ ʚʩʝʭ ʢʥʦʧʦʢ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʀʭ ʥʘʟʚʘʥʠʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʚʝʜʝʥʳ ʚ ʧ. 5.10. 

4.3.2. ʇʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʯʘʪʴ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʦʟʥʘʢʦʤʠʪʩɹʷ ʩ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ. ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʨʠʩʫʥʦʢ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʘ ʝʱʝ ʥʠʞʝ ï 

ʨʘʩʰʠʬʨʦʚʢʘ ʢʘʞʜʦʛʦ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

 
ʈʠʩ. 46 ï ʆʪʦʙʨʘʞʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʛʝʦʨʝʜʘʢʪʦʨʝ 

ʉʧʠʩʦʢ ʠʥʩʪʨʫʤʝʥʪʦʚ: 

- ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ (1); 

- ɼʦʙʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ (2); 

- ʀʤʧʦʨʪ ʦʙʲʝʢʪʘ (3); 
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- ʊʘʙʣʠʮʘ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ (4); 

- ʀʟʤʝʨʝʥʠʷ (5); 

- ʇʦʠʩʢ ʧʦ ʘʜʨʝʩʫ (6); 

- ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʢʘʨʪʳ (ʢʦʤʧʘʩ) (7); 

- ʇʨʠʙʣʠʟʠʪʴ/ʫʜʘʣʠʪʴ ʢʘʨʪʫ (ʢʥʦʧʢʠ ʟʫʤʘ ʠ ʟʥʘʯʝʥʠʝ ʟʫʤʘ) (8); 

- ʇʦʢʘʟʘʪʴ ʧʘʥʝʣʴ ʚʳʙʦʨʘ ʙʘʟʦʚʦʡ ʢʘʨʪʳ (9). 

ɽʩʣʠ ʥʘʞʘʪʴ ʧʦ ʦʙʲʝʢʪʫ ʥʘ ʢʘʨʪʝ, ʪʦ ʩʘʤ ʦʙʲʝʢʪ ʩʪʘʥʝʪ ʚʳʜʝʣʝʥʥʳʤ, ʘ ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʪʦʙʨʘʟʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʥʦʧʢʠ (ʈʠʩ. 47). 

 
ʈʠʩ. 47 ï ɺʳʙʦʨ ʦʙʲʝʢʪʘ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤ 

ʉʧʠʩʦʢ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʦʙʲʝʢʪʦʤ: 

- ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʠ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ (10); 

- ʋʜʘʣʠʪʴ ʚʳʙʨʘʥʥʳʝ ʦʙʲʝʢʪʳ (11). 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝè (ʈʠʩ. 48) ʦʙʲʝʢʪʘ ʧʦʷʚʣʷʶʪʩʷ 

ʢʥʦʧʢʠ: 

- ʇʨʠʤʘʛʥʠʯʠʚʘʪʴ ʢ ʪʦʯʢʝ (12); 

- ʇʨʠʤʘʛʥʠʯʠʚʘʪʴ ʢ ʣʠʥʠʠ (13). 

 
ʈʠʩ. 48 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ 

ɻʨʘʥʠʮʳ ʦʙʲʝʢʪʘ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʧʫʥʢʪʠʨʥʳʭ 

ʣʠʥʠʡ. ɻʨʘʥʠʮʳ ʤʦʞʥʦ ʤʝʥʷʪʴ ʚʨʫʯʥʫʶ, ʧʝʨʝʪʘʩʢʠʚʘʷ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʬʠʛʫʨʳ. 
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4.3.3. ʇʨʠʤʝʥʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʝʦʨʝʜʘʢʪʦʨʘ 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʫʥʢʪʝ ʨʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ɻʝʦʨʝʜʘʢʪʦʨʘ ʙʦʣʝʝ 

ʧʦʜʨʦʙʥʦ. 

4.3.3.1. ʀʟʤʝʨʝʥʠʷ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ, ʚʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʀʟʤʝʨʝʥʠʷè (5).  

 
ʈʠʩ. 49 ï ʀʥʩʪʨʫʤʝʥʪ çʀʟʤʝʨʝʥʠʷè ʠ ʝʛʦ ʬʫʥʢʮʠʠ 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʦʙʲʝʢʪʘ ʧʦʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ (ʬʫʥʢʮʠʠ): 

- ʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ (14). ɺ ʨʝʞʠʤʝ çʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷè: ʦʜʠʥʦʯʥʦʝ 

ʥʘʞʘʪʠʝ ʩʪʘʚʠʪ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ ʠ ʚʝʨʰʠʥʳ ʣʦʤʘʥʦʡ ʣʠʥʠʠ, ʜʚʦʡʥʦʝ ʥʘʞʘʪʠʝ 

ʟʘʚʝʨʰʘʝʪ ʣʦʤʘʥʫʶ ʣʠʥʠʶ. ʈʘʩʩʪʦʷʥʠʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʦ ʚʩʧʣʳʚʘʶʱʝʡ 

ʧʦʜʩʢʘʟʢʝ (ʈʠʩ. 50); 

- ʀʟʤʝʨʝʥʠʝ ʧʣʦʱʘʜʠ (15). ɺ ʨʝʞʠʤʝ çʀʟʤʝʨʝʥʠʷ ʧʣʦʱʘʜʠè ʦʜʠʥʦʯʥʦʝ 

ʥʘʞʘʪʠʝ ʩʪʘʚʠʪ ʚʝʨʰʠʥʫ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ, ʜʚʦʡʥʦʝ ʥʘʞʘʪʠʝ ʟʘʤʳʢʘʝʪ ʢʦʥʪʫʨ 

ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ. ʇʣʦʱʘʜʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʦ ʚʩʧʣʳʚʘʶʱʝʡ ʧʦʜʩʢʘʟʢʝ (ʈʠʩ. 50). 

    
ʈʠʩ. 50 ï ʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ (ʩʣʝʚʘ) ʠ ʀʟʤʝʨʝʥʠʝ ʧʣʦʱʘʜʠ (ʩʧʨʘʚʘ) 
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4.3.3.2. ɼʦʙʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʦʙʲʝʢʪ ʚʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çɼʦʙʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘè (2). 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʦʙʲʝʢʪʘ ʧʦʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʪʠʧʘ ʛʝʦʤʝʪʨʠʠ (ʈʠʩ. 51): 

- ʪʦʯʢʘ; 

- ʣʠʥʠʷ; 

- ʧʦʣʠʛʦʥ. 

 
ʈʠʩ. 51 ï ɼʦʙʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ. ɺʳʙʦʨ ʪʠʧʘ ʛʝʦʤʝʪʨʠʠ 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ çʊʦʯʢʘè ï ʥʘʞʤʠʪʝ ʥʘ ʢʘʨʪʫ ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʪʦʯʝʯʥʳʡ ʦʙʲʝʢʪ. 

ʊʦʯʝʯʥʳʡ ʦʙʲʝʢʪ ʦʪʦʙʨʘʟʠʪʩʷ ʥʘ ʢʘʨʪʝ. ʊʘʢʞʝ ʥʘ ʧʦʣʷʭ ʚʳʰʝ, ʛʝʦʤʝʪʨʠʷ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʘʪʝ geojson ʚ ʜʚʫʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ WGS-84 ʠ ɻʉʂ-2011 (ʈʠʩ. 52). 

 
ʈʠʩ. 52 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʩ ʪʠʧʦʤ çʊʦʯʢʘè 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ çʃʠʥʠʷè ï ʥʘʞʤʠʪʝ ʥʘ ʢʘʨʪʫ ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ. 

ʃʠʥʝʡʥʳʡ ʦʙʲʝʢʪ ʦʪʦʙʨʘʟʠʪʩʷ ʥʘ ʢʘʨʪʝ. ʊʘʢʞʝ ʥʘ ʧʦʣʷʭ ʚʳʰʝ, ʛʝʦʤʝʪʨʠʷ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʘʪʝ geojson ʚ ʜʚʫʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ WGS-84 ʠ ɻʉʂ-2011 (ʈʠʩ. 53). 

 
ʈʠʩ. 53 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʩ ʪʠʧʦʤ çʃʠʥʠʷè 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ çʇʦʣʠʛʦʥè ï ʥʘʞʤʠʪʝ ʥʘ ʢʘʨʪʫ ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʧʦʣʠʛʦʥʘʣʴʥʳʡ 

ʦʙʲʝʢʪ. ʇʦʣʠʛʦʥʘʣʴʥʳʡ ʦʙʲʝʢʪ ʦʪʦʙʨʘʟʠʪʩʷ ʥʘ ʢʘʨʪʝ. ʊʘʢʞʝ ʥʘ ʧʦʣʷʭ ʚʳʰʝ, ʛʝʦʤʝʪʨʠʷ 
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ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʘʪʝ geojson ʚ ʜʚʫʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ WGS-84 ʠ ɻʉʂ-2011 

(ʈʠʩ. 54). 

 
ʈʠʩ. 54 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʩ ʪʠʧʦʤ çʇʦʣʠʛʦʥè 

4.3.3.3. ʀʤʧʦʨʪ ʦʙʲʝʢʪʘ 

ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʥʘ ʢʘʨʪʫ ʚ ʬʦʨʤʘʪʝ geojson. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʚʳʙʝʨʠʪʝ ʠʥʩʪʨʫʤʝʥʪ çʀʤʧʦʨʪ ʦʙʲʝʢʪʘè (3) (ʈʠʩ. 55).  

 
ʈʠʩ. 55 ï ʀʤʧʦʨʪ ʦʙʲʝʢʪʘ 

ʇʦʩʣʝ ʯʝʛʦ ʟʘʛʨʫʟʠʪʝ geojson. ʆʙʲʝʢʪ ʦʪʦʙʨʘʟʠʪʩʷ ʥʘ ʢʘʨʪʝ. ʀʤʧʦʨʪʠʨʦʚʘʪʴ 

ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʜʠʥ ʦʙʲʝʢʪ. 

4.3.3.4. ʊʘʙʣʠʮʘ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ 

ʊʘʙʣʠʮʘ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʢʦʦʨʜʠʥʘʪʳ ʛʝʦʤʝʪʨʠʠ ʚʨʫʯʥʫʶ ʠʣʠ 

ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʙʲʝʢʪ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʬʫʥʢʮʠʦʥʘʣʦʤ, ʥʘʞʤʠʪʝ ʥʘ çʊʘʙʣʠʮʫ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘè (4). ʇʦʩʣʝ ʯʝʛʦ ʧʦʷʚʠʪʩʷ ʚʳʙʦʨ 

ʪʠʧʘ ʛʝʦʤʝʪʨʠʠ: ʪʦʯʢʘ, ʣʠʥʷ, ʧʦʣʠʛʦʥ. 

 
ʈʠʩ. 56 ï ɺʳʙʦʨ ʪʠʧʘ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʫʢʘʟʘʥʠʷ ʢʦʦʨʜʠʥʘʪ 
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ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʪʠʧ ʦʙʲʝʢʪʘ. ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʪʘʙʣʠʮʘ ʢʦʦʨʜʠʥʘʪ (ʈʠʩ. 

57). 

 
ʈʠʩ. 57 ï ʊʘʙʣʠʮʘ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ 

ɺʚʦʜ ʢʦʦʨʜʠʥʘʪ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʙʳʣ ʚʳʙʨʘʥ ʪʠʧ ʛʝʦʤʝʪʨʠʠ, ʥʘʧʨʠʤʝʨ, ʧʦʣʠʛʦʥ, 

ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʚʝʩʪʠ ʢʦʦʨʜʠʥʘʪʳ ʧʦʣʠʛʦʥʘ. ʊʘʢʞʝ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʩʪʠ 

ʢʦʦʨʜʠʥʘʪʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʫʨʘ ʧʦʣʠʛʦʥʘ (ʦʪʚʝʨʩʪʠʷ). ʇʦʩʣʝ ʯʝʛʦ ʚʳʙʝʨʠʪʝ ʩʠʩʪʝʤʫ 

ʢʦʦʨʜʠʥʘʪ WGS-84 ʠ ɻʉʂ-2011. ʅʦʚʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʩʦʟʜʘʥ. 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ. ɽʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ 

ʢʦʦʨʜʠʥʘʪ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʝʢʪʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʦʥʘʣʦʤ, 

ʥʘʞʤʠʪʝ ʥʘ çʊʘʙʣʠʮʫ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘè. ʇʦʩʣʝ ʯʝʛʦ ʚʳʜʝʣʠʪʝ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʡ 

ʦʙʲʝʢʪ. ɹʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʪʘʙʣʠʮʘ ʢʦʦʨʜʠʥʘʪ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴ. 

4.3.3.5. ʉʦʭʨʘʥʝʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʚʳʧʦʣʥʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ɻʝʦʨʝʜʘʢʪʦʨʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè (ʈʠʩ. 58). 
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ʈʠʩ. 58 ï ʉʦʭʨʘʥʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʦʨʝʜʘʢʪʦʨʝ 

4.4. ɼʘʰʙʦʨʜʳ 

ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʘʰʙʦʨʜʘ ʄʦʜʫʣʷ ʠʟ ʛʦʪʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʥʘʩʪʨʦʡʢʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʧʦʜʢʣʶʯʝʥʠʝ ʛʦʪʦʚʦʛʦ ʜʘʰʙʦʨʜʘ.  

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʘʰʙʦʨʜʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʟʜʘʥʘ ʢʘʨʪʘ, ʩʦʜʝʨʞʘʱʘʷ 

ʠʥʬʦʨʤʘʮʠʶ (ʥʘʧʨʠʤʝʨ, ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʦʙʲʝʢʪʦʚ) ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ 

ʜʘʰʙʦʨʜ. 

ʂʦʤʧʦʥʝʥʪ ʜʘʰʙʦʨʜʦʚ ʥʝ ʩʚʷʟʘʥ ʩ ʪʠʧʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ 

ʣʶʙʳʤ ʜʘʥʥʳʤ, ʚʩʪʨʘʠʚʘʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʥʘ ʣʶʙʳʝ ʩʪʨʘʥʠʮʳ ʧʨʦʝʢʪʘ. 

 
ʈʠʩ. 59 ï ʂʦʤʧʦʥʝʥʪ çɼʘʰʙʦʨʜè 

ɺ ʢʦʤʧʦʥʝʥʪʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʨʘʬʠʢʦʚ ʠ ʜʠʘʛʨʘʤʤ. 
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ʄʝʞʜʫ ʨʘʟʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʘʰʙʦʨʜʘ ʤʦʞʥʦ ʥʘʩʪʨʘʠʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 

ʬʠʣʴʪʨʘʮʠʶ, ʩʚʷʟʠ. ʂʨʦʤʝ ʪʦʛʦ, ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩʦʩʪʘʚ, ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʘʰʙʦʨʜʝ. 

4.4.1. ʉʦʟʜʘʥʠʝ ʜʘʰʙʦʨʜʘ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʘʰʙʦʨʜʘ ʧʝʨʝʡʜʠʪʝ ʚ ʨʘʟʜʝʣ ʄʦʜʫʣʷ çɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠè 

(ʈʠʩ. 60). 

 
ʈʠʩ. 60 ï ʈʘʟʜʝʣ çɸʥʘʣʠʪʠʯʝʩʢʠʝ ʧʘʥʝʣʠè (ɼʘʰʙʦʨʜʳ) 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʚʩʝʭ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʧʘʥʝʣʝʡ. 

ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ ç+ ɼʦʙʘʚʠʪʴ ʧʘʥʝʣʴè, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʧʘʥʝʣʴ (ʈʠʩ. 61). 

 
ʈʠʩ. 61 ï ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʜʘʰʙʦʨʜʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʢʥʦ çʉʦʟʜʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʘʥʝʣʠè 

(ʈʠʩ. 62). 
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ʈʠʩ. 62 ï ʋʢʘʟʘʥʠʝ ʥʘʟʚʘʥʠʷ ʥʦʚʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʘʥʝʣʠ 

ʋʢʘʞʠʪʝ ʫʥʠʢʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ (ʥʘ ʣʘʪʠʥʠʮʝ), ʘ ʪʘʢʞʝ ʟʘʛʦʣʦʚʦʢ (ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ). 

ɼʘʣʝʝ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʝʪʩʷ ʧʫʩʪʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʘʥʝʣʴ (ʈʠʩ. 63). 

 
ʈʠʩ. 63 ï ʉʦʟʜʘʥʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʧʘʥʝʣʴ (ʜʘʰʙʦʨʜ) 

4.4.2. ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʘʰʙʦʨʜ 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʘʰʙʦʨʜ ʥʫʞʥʦ ʧʝʨʝʡʪʠ ʚ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

(ʢʥʦʧʢʘ çʈʝʜʘʢʪʠʨʦʚʘʪʴè ʚ ʚʝʨʭʥʝʤ ʧʨʘʚʦʤ ʫʛʣʫ). 

 

ʆʪʦʙʨʘʟʷʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʜʘʰʙʦʨʜʘ (ʈʠʩ. 64). 

 
ʈʠʩ. 64 ï ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʘʰʙʦʨʜʘ 
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ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ʆʪʢʨʦʝʪʩʷ ʧʝʨʝʯʝʥʴ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ (ʈʠʩ. 65). 

  
ʈʠʩ. 65 ï ɼʦʙʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʘʰʙʦʨʜ 

ɼʦʙʘʚʠʤ, ʥʘʧʨʠʤʝʨ, ʢʘʨʪʫ. ɺʳʙʝʨʠʪʝ ʠʟ ʩʧʠʩʢʘ ʧʫʥʢʪ çɼʦʙʘʚʠʪʴ ʢʘʨʪʫè. 

ʆʪʦʙʨʘʟʠʪʩʷ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʢʘʨʪ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ (ʈʠʩ. 66). 

 
ʈʠʩ. 66 ï ɺʳʙʦʨ ʢʘʨʪʳ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʢ ʜʘʰʙʦʨʜʫ 

ɺʳʙʝʨʠʪʝ ʥʫʞʥʫʶ ʢʘʨʪʫ. ʆʥʘ ʜʦʙʘʚʠʪʩʷ ʥʘ ʜʘʰʙʦʨʜ, ʠ ʜʘʣʝʝ ʝʸ ʤʦʞʥʦ 

ʧʝʨʝʤʝʱʘʪʴ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʘʥʝʣʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʝʝ ʨʘʟʤʝʨ (ʈʠʩ. 67). 
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ʈʠʩ. 67 ï ɼʦʙʘʚʣʝʥʥʘʷ ʢʘʨʪʘ ʥʘ ʜʘʰʙʦʨʜ 

ʄʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʥʘʩʪʨʦʡʢʫ ʜʘʰʙʦʨʜʘ, ʜʦʙʘʚʣʷʷ ʢ ʥʝʤʫ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ. 

ɼʦʙʘʚʠʤ ʥʘ ʧʘʥʝʣʴ ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʙʫʜʝʪ 

ʬʠʣʴʪʨʦʚʘʪʴ ʦʙʲʝʢʪʳ ʥʘ ʢʘʨʪʝ (ʚ ʥʘʩʪʦʷʱʝʤ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʫʥʢʪʳ ʚʳʜʘʯʠ 

ʟʘʢʘʟʦʚ, ʥʦ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʣʶʙʳʝ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʚʘʰʠʭ ʢʘʨʪ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ ʜʣʷ ʩʣʦʸʚ). 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè ʚ ʤʝʥʶ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʰʙʦʨʜʘ ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çʇʦʣʝ ʚʚʦʜʘè (ʈʠʩ. 68). 

 
ʈʠʩ. 68 ï ɼʦʙʘʚʣʝʥʠʝ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ ʥʘ ʜʘʰʙʦʨʜ 

ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ çʉʦʟʜʘʪʴ ʧʦʣʝ ʚʚʦʜʘè. ʋʢʘʞʠʪʝ ʚ ʥʸʤ ʢʦʜʦʚʦʝ ʠʤʷ ʠ 

ʟʘʛʦʣʦʚʦʢ, ʥʘʟʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʥʘʧʠʩʘʥʦ ʥʘʜ ʧʦʣʝʤ ʚʚʦʜʘ. ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʵʪʠʭ ʧʦʣʝʡ 

ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʦʢʥʦ. 
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ʅʦʚʳʡ ʵʣʝʤʝʥʪ ʦʪʦʙʨʘʟʠʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʘʰʙʦʨʜʘ (ʈʠʩ. 69). 

 
ʈʠʩ. 69 ï ɼʦʙʘʚʣʝʥʥʦʝ ʧʦʣʝ ʚʚʦʜʘ ʥʘ ʜʘʰʙʦʨʜ 

ɽʛʦ ʪʘʢʞʝ ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ ʧʘʥʝʣʠ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨ. 

ʊʝʧʝʨʴ ʜʦʙʘʚʠʤ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʧʘʥʝʣʴ ʜʠʘʛʨʘʤʤʫ. ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʜʣʷ 

ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʜʩʯʠʪʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ (ʉʦʟʜʘʥʠʝ ʠ 

ʥʘʩʪʨʦʡʢʘ ʜʠʘʛʨʘʤʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʨʘʟʜʝʣʝ ʄʦʜʫʣʷ ʠ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ, ʦʜʥʘʢʦ, ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʥʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʘʥʝʣʷʭ). 

ʅʘʞʤʠʪʝ ʚ ʤʝʥʶ ʜʘʰʙʦʨʜʘ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ çɼʦʙʘʚʠʪʴ 

ʜʠʘʛʨʘʤʤʫè (ʈʠʩ. 70). 

 
ʈʠʩ. 70 ï ɼʦʙʘʚʣʝʥʠʝ ʜʠʘʛʨʘʤʤʳ ʥʘ ʜʘʰʙʦʨʜ 
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ɺʳʙʝʨʠʪʝ ʥʫʞʥʫʶ ʜʠʘʛʨʘʤʤʫ ʠʟ ʩʧʠʩʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʥʘʞʘʚ ʥʘ ʥʝʸ. ɼʠʘʛʨʘʤʤʘ 

ʦʪʦʙʨʘʟʠʪʩʷ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʘʥʝʣʠ. ɽʸ ʪʘʢʞʝ, ʢʘʢ ʢʘʨʪʫ ʠ ʧʦʣʝ ʚʚʦʜʘ 

ʪʝʢʩʪʘ, ʤʦʞʥʦ ʧʝʨʝʤʝʱʘʪʴ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʫ ʜʘʰʙʦʨʜʘ ʠ ʠʟʤʝʥʷʪʴ ʨʘʟʤʝʨ. 

ʇʝʨʝʤʝʩʪʠʪʝ ʠ ʠʟʤʝʥʠʪʝ ʨʘʟʤʝʨ ʜʠʘʛʨʘʤʤʳ ʚ ʥʫʞʥʦʤ ʚʘʤ ʚʘʨʠʘʥʪʝ (ʈʠʩ. 71). 

 
ʈʠʩ. 71 ï ɼʦʙʘʚʣʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʥʘ ʜʘʰʙʦʨʜ 

ʇʈʀʄɽʏɸʅʀɽ. ʂʘʞʜʳʡ ʠʟ ʵʣʝʤʝʥʪʦʚ ʜʘʰʙʦʨʜʘ ʠʤʝʝʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʥʘʩʪʨʦʡʢʠ. 

4.4.3. ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʦʚ ʜʘʰʙʦʨʜʘ 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘ ʜʘʰʙʦʨʜ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʠʭ ʥʘʩʪʨʦʡʢʝ. ɺ 

ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʚʳʧʦʣʥʠʤ ʥʘʩʪʨʦʡʢʫ ʜʚʫʭ ʜʦʙʘʚʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʢʘʨʪʘ ʠ ʧʦʣʝ ʚʚʦʜʘ).  

ɺʥʘʯʘʣʝ, ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ. ʇʝʨʝʡʜʠʪʝ ʢ ʵʣʝʤʝʥʪʫ ʢʘʨʪʳ. ʏʪʦʙʳ ʥʘ 

ʢʘʨʪʝ ʥʝ ʙʳʣʦ ʣʠʰʥʠʭ ʢʥʦʧʦʢ ʠ ʧʘʥʝʣʝʡ ʠʭ ʤʦʞʥʦ ʦʪʢʣʶʯʠʪʴ, ʘ ʟʘʪʝʤ ʥʘʩʪʨʦʠʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ ʩ ʢʘʨʪʦʡ. ʕʪʠ ʥʘʩʪʨʦʡʢʠ ʜʦʩʪʫʧʥʳ ʚ ʨʝʞʠʤʝ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʚ ʥʘʩʪʨʦʡʢʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʅʘʞʤʠʪʝ ʥʘ ʟʥʘʯʦʢ  ʪʦʛʦ 

ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪʩʷ ʥʘʩʪʨʦʠʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʥʘʩʪʨʦʢʠ ʵʣʝʤʝʥʪʘ (ʈʠʩ. 72). 
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ʈʠʩ. 72 ï ʅʘʩʪʨʦʡʢʘ ʵʣʝʤʝʥʪʘ ʜʘʰʙʦʨʜʘ 

ʇʝʨʝʡʜʠʪʝ ʚ ʵʪʦʤ ʦʢʥʝ ʥʘ ʚʢʣʘʜʢʫ çʅʘʩʪʨʦʡʢʠè. ɿʜʝʩʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʙʣʦʢ ʜʣʷ 

ʫʢʘʟʘʥʠʷ ʢʦʜʘ ʥʘʩʪʨʦʡʢʠ (ʈʠʩ. 73). 

 
ʈʠʩ. 73 ï ɺʢʣʘʜʢʘ çʅʘʩʪʨʦʡʢʠè ʚ ʥʘʩʪʨʦʡʢʘʭ ʵʣʝʤʝʥʪʘ ʜʘʰʙʦʨʜʘ 

ɼʣʷ ʦʪʢʣʶʯʝʥʠʷ ʧʘʥʝʣʠ ʩʣʦʝʚ ʠ ʦʪʢʣʶʯʝʥʠʷ ʢʥʦʧʦʢ ʥʘ ʢʘʨʪʝ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ 

ʧʘʨʘʤʝʪʨʳ gisOptions. ʕʪʦ ʪʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʢʘʨʪʫ. 

ʇʘʨʘʤʝʪʨʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ ʠ ʢʘʨʪʳ, ʧʝʨʝʜʘʶʪʩʷ 

gisState. ɿʜʝʩʴ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ ʪʝ ʧʦʣʷ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʫʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ ʜʘʥʥʳʝ. 

ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʥʘʩʪʨʦʝʢ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè ʚ ʦʢʥʝ çʅʘʩʪʨʦʡʢʘ 

ʵʣʝʤʝʥʪʘè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʣʠʰʥʠʝ ʧʘʥʝʣʠ ʠ ʢʥʦʧʢʠ ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʠʟ ʵʣʝʤʝʥʪʘ ʢʘʨʪʳ. 

ɼʘʣʝʝ ʧʨʦʚʝʨʴʪʝ ʢʘʢ ʨʘʙʦʪʘʝʪ ʬʠʣʴʪʨʘʮʠʷ ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʨʪʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ. 
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ɺʚʝʜʠʪʝ ʥʘʟʚʘʥʠʝ ʦʙʲʝʢʪʘ ʚ ʧʦʣʝ. ʅʘ ʢʘʨʪʝ ʦʪʦʙʨʘʟʷʪʩʷ ʪʦʣʴʢʦ ʫʢʘʟʘʥʥʳʝ ʦʙʲʝʢʪʳ 

(ʈʠʩ. 74). 

 
ʈʠʩ. 74 ï ʇʨʠʤʝʥʝʥʠʷ ʧʦʣʷ ʧʦʠʩʢʘ ʥʘ ʜʘʰʙʦʨʜʝ 

ʌʠʣʴʪʨʘʮʠʷ ʨʘʙʦʪʘʝʪ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʩʪʨʘ, ʘ ʪʘʢʞʝ ʧʦ ʚʭʦʞʜʝʥʠʶ ʩʪʨʦʢʠ, 

ʪʦ ʝʩʪʴ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʥʝ ʧʦʣʥʦʩʪʴʶ ʥʘʟʚʘʥʠʝ, ʘ ʪʦʣʴʢʦ ʝʛʦ ʯʘʩʪʴ (ʈʠʩ. 75). 

 
ʈʠʩ. 75 ï ɺʳʧʦʣʥʝʥʠʝ ʧʦʠʩʢʘ ʥʘ ʜʘʰʙʦʨʜʝ ʧʨʠ ʫʢʘʟʘʥʠʠ ʯʘʩʪʠ ʩʪʨʦʢʠ 

ʅʘʞʘʚ ʥʘ ʢʥʦʧʢʫ ʍ ʚ ʧʦʣʝ ʧʦʠʩʢʘ ʤʦʞʥʦ ʩʙʨʦʩʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʠʩʢʘ, ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʥʦʚʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʦʙʲʝʢʪʳ. 

ʇʝʨʝʡʜʸʤ ʢ ʥʘʩʪʨʦʡʢʝ ʨʘʥʝʝ ʜʦʙʘʚʣʝʥʥʦʡ ʜʠʘʛʨʘʤʤ.r ʉʝʡʯʘʩ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʧʦʢʘʟʘʥʦ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʨʘʟʥʦʛʦ ʪʠʧʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʵʣʝʤʝʥʪ 

ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʵʣʝʤʝʥʪʦʤ ʢʘʨʪʳ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ, ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ 

ʧʫʥʢʪʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʢʘʨʪʝ (ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʸ ʤʘʩʰʪʘʙʘ), ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ 

ʢʦʣʠʯʝʩʪʚʫ ʧʫʥʢʪʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ. 
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ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʜʠʘʛʨʘʤʤʳ. ʅʘʞʤʠʪʝ 

ʥʘ ʠʢʦʥʢʫ  ʵʣʝʤʝʥʪʘ ʜʠʘʛʨʘʤʤʳ (ʈʠʩ. 76). 

 
ʈʠʩ. 76 ï ʅʘʩʪʨʦʡʢʘ ʜʠʘʛʨʘʤʤʳ ʜʘʰʙʦʨʜʘ 

ʇʝʨʝʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ çʇʘʨʘʤʝʪʨ rʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭè ʠ ʧʨʦʧʠʰʠʪʝ ʩʪʨʦʢʫ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʣʝʜʠʪʴ ʟʘ ʦʭʚʘʪʦʤ (ʤʘʩʰʪʘʙʦʤ) ʢʘʨʪʳ ʠ ʧʝʨʝʜʘʚʘʪʴ ʚ ʜʠʘʛʨʘʤʤʫ ʪʦʣʴʢʦ 

ʦʙʲʝʢʪʳ, ʧʦʧʘʚʰʠʝ ʚ ʵʪʦʪ ʦʭʚʘʪ (ʈʠʩ. 77). 

 
ʈʠʩ. 77 ï ʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʜʠʘʛʨʘʤʤʳ ʩ ʢʘʨʪʦʡ ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʜʠʘʛʨʘʤʤʫ ʦʙʲʝʢʪʦʚ, 

ʦʪʦʙʨʘʞʘʶʱʠʭʩʷ ʥʘ ʢʘʨʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʸ ʤʘʩʰʪʘʙʦʤ 

ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè ʠ ʜʘʣʝʝ ʥʘ ʢʥʦʧʢʫ çʆʢè. 

ʊʝʧʝʨʴ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʢʘʨʪʝ. 
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5. ʅɸʉʊʈʆʁʂɸ ʄʆɼʋʃʗ 

ʅʘʩʪʨʦʡʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʄʦʜʫʣʷ, ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʠʤʝʶʱʠʤ 

ʜʦʩʪʫʧ ʢ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ (https://<ʘʜʨʝʩ_ʄʦʜʫʣ/̫admin), ʘ ʪʘʢʞʝ ʦʙʣʘʜʘʶʱʝʛʦ 

ʥʘʚʳʢʘʤʠ ʥʘʧʠʩʘʥʠʷ SQL ʟʘʧʨʦʩʦʚ, HTML-ʢʦʜʘ, ʠ Javascript. 

5.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʄʦʜʫʣ ɹ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʫʣʴʪʠʢʘʨʪʫ, ʧʦʟʚʦʣʷʶʱʫ ʁ ʥʘʩʪʨʘʠʚʘʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʧʦʜ ʣʶʙʳʝ ʟʘʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʄʦʜʫʣ ɹʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: 

- ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʝʢʪʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪʩʷ 

ʥʘ ʙʘʟʝ ʄʦʜʫʣ;̫ 

- ʘʜʤʠʥ-ʧʘʥʝʣʠ ï ʢʦʥʩʪʨʫʢʪʦʨʘ ʄʦʜʫʣ,̫ ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʩʪʨʦʡʢʘ 

ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

5.2. ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 

5.2.1. ɼʦʙʘʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʚ ʄʦʜʫʣ ɹ

ʃʶʙʦʡ ʩʣʦʡ, ʜʦʙʘʚʣʷʝʤʳʡ ʥʘ ʢʘʨʪʫ, ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ. ʀʩʪʦʯʥʠʢ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʢʘʢ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʪʘʢ 

ʠ ʯʠʪʘʪʴ ʛʝʦʤʝʪʨʠʶ ʠ ʘʪʨʠʙʫʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʬʘʡʣʘ. ʃʶʙʦʡ 

ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʘʢ ʦʜʥʦʛʦ, ʪʘʢ ʠ ʥʝʩʢʦʣʴʢʠʭ 

ʩʣʦʝʚ ʥʘ ʢʘʨʪʝ. 

ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʜʦʩʪʫʧʥʦ ʚ ʨʘʟʜʝʣʝ ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʦ 

ʘʜʨʝʩʫ: https://<ʘʜʨʝʩ_ʄʦʜʫʣ>̫.ru/admin/. 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ ʨʘʟʜʝʣ 

çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè ʠ ʚʳʙʨʘʪʴ çɼʦʙʘʚʠʪʴè (ʈʠʩ. 78). 
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ʈʠʩ. 78 ï ʇʝʨʝʭʦʜ ʚ ʨʘʟʜʝʣ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè 

ʆʪʦʙʨʘʟʠʪʩʷ ʬʦʨʤʘ çɼʦʙʘʚʠʪʴ ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè (ʈʠʩ. 79). 
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ʈʠʩ. 79 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʨʝʞʠʤʘ çɼʦʙʘʚʠʪʴ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭè 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴʩʷ, ʥʘ ʦʩʥʦʚʝ ʢʘʢʠʭ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ 

ʠʩʪʦʯʥʠʢ. ɿʜʝʩʴ ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ: 

- ʉʦʟʜʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ (ʩʤ. ʧ. 5.2.1.1); 

- ʉʦʟʜʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʬʘʡʣʘ (ʩʤ. ʧ. 5.2.1.2). 

5.2.1.1. ʉʦʟʜʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʪʘʙʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʥʘ ʩʪʨʘʥʠʮʝ ʬʦʨʤʳ çɼʦʙʘʚʠʪʴ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè (ʈʠʩ. 79) ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: 

1) çNameè ï ʚ ʜʘʥʥʦʝ ʧʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ; 
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2) çʅʘʟʚʘʥʠʝ ʪʘʙʣʠʮʳ ʚ ʙʘʟʝ ʜʘʥʥʳʭè ï ʫʢʘʟʘʪʴ ʥʘʟʚʘʥʠʝ ʪʘʙʣʠʮʳ ʜʘʥʥʳʭ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 1 ï ʠʤʷ ʤʦʜʝʣʠ ʢʘʢ ʦʥʦ ʟʘʧʠʩʘʥʦ ʚ ʧʦʣʝ çʇʘʧʢʘ ʧʨʠʣʦʞʝʥʠʷè 

ʥʘ ʇʣʘʪʬʦʨʤʝ ɹ3 (ʈʠʩ. 80), 2 ï ʠʤʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʘʙʣʠʮʳ; 

3) çʊʠʧè ï ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ (ʨʠʩʫʥʦʢ 4, ʊʘʙʣʠʮʘ 5) ʚʳʙʨʘʪʴ çʊʘʙʣʠʮʘ 

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭè; 

4) çConn configè ï ʜʦʩʪʫʧ ʢ ɹɼ; 

5) çFieldsè ï ʧʦʣʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʦʜʪʷʛʠʚʘʪʴʩʷ ʠʟ ʪʘʙʣʠʮʳ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʬʦʨʤʳ 

ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʪʘʙʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 82. 

 
ʈʠʩ. 80 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʨʘʟʜʝʣʘ çʇʨʠʣʦʞʝʥʠʷè ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʧʘʥʝʣʠ 

 
ʈʠʩ. 81 ï ʇʦʣʝ çʊʠʧè ʩ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ 

ʊʘʙʣʠʮʘ 5 ï ʊʠʧʳ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ (ɺʨʝʤʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʟʘʛʨʫʟʢʠ json-

ʬʘʡʣʦʚ) 
ʊʠʧ ʆʧʠʩʘʥʠʝ 

ʊʘʙʣʠʮʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʇʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʀʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 

ʌʘʡʣ.shape* ʇʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʀʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ json-

ʬʘʡʣ 

ʌʘʡʣ.grib* ʇʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʀʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ json-

ʬʘʡʣ 
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ʈʠʩ. 82 ï ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ çɼʦʙʘʚʠʪʴ ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè ʜʣʷ ʪʘʙʣʠʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ 

5.2.1.2. ʉʦʟʜʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʬʘʡʣʘ 

ʅʘ ʩʪʨʘʥʠʮʝ çɼʦʙʘʚʠʪʴ ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè (ʈʠʩ. 79) ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: 

1) çNameè ï ʚ ʜʘʥʥʦʝ ʧʦʣʝ ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʥʘʟʚʘʥʠʝ ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ; 

2) çʊʠʧè ï ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ (ʨʠʩʫʥʦʢ 4) ʚʳʙʨʘʪʴ çʌʘʡʣ .shapeè; 

3) çʌʘʡʣ ʩʣʦʷè ï ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʜʣʷ ʟʘʛʨʫʟʢʠ ʬʘʡʣ ʩ ʜʘʥʥʳʤʠ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʬʦʨʤʳ 

ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠʟ json-ʬʘʡʣʘ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 83. 
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ʈʠʩ. 83 ï ʇʨʠʤʝʨ ʟʘʧʦʣʥʝʥʠʷ ʬʦʨʤʳ çɼʦʙʘʚʠʪʴ ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭè ʜʣʷ ʜʘʥʥʳʭ ʠʟ 

json-ʬʘʡʣʘ 

ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ ʚ ʠʩʪʦʯʥʠʢ, ʚ ʬʦʨʤʝ ʧʦʷʚʣʷʝʪʩʷ ʩʩʳʣʢʘ (ʈʠʩ. 84), ʢʦʪʦʨʫʶ 

ʥʫʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʣʦʷ ʠʟ ʠʩʪʦʯʥʠʢʘ. 

 
ʈʠʩ. 84 ï ʉʩʳʣʢʘ ʥʘ ʟʘʛʨʫʞʝʥʥʳʡ ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 

ʅʦʚʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʦʪʦʙʨʘʟʠʪʩʷ ʚ ʩʧʠʩʢʝ ʩʦʟʜʘʥʥʳʭ ʀʩʪʦʯʥʠʢʦʚ (ʈʠʩ. 85). 
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ʈʠʩ. 85 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʩʪʨʘʥʠʮʳ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè 

5.2.1.3. ʉʙʨʦʩ ʢʝʰʘ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ʇʝʨʝʡʜʠʪʝ ʚ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʢ ʨʘʟʜʝʣʫ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʠ 

ʚʥʝʩʠʪʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʨʝʙʫʝʤʳʡ ʠʩʪʦʯʥʠʢ. 

 
ʈʠʩ. 86 ï ʂʘʨʪʦʯʢʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 
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ʉʦʭʨʘʥʠʪʝ ʠʟʤʝʥʝʥʠʷ. 

ɽʩʣʠ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʪʦʙʨʘʟʠʣʩʷ ʥʘ ʢʘʨʪʝ, ʪʦ ʥʫʞʥʦ ʩʙʨʦʩʠʪʴ ʢʝʰ. 

ɼʣʷ ʩʙʨʦʩʘ ʢʝʰʘ ʠʟʤʝʥʠʪʝ ʥʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (Name) ʠ ʩʦʭʨʘʥʠʪʝ 

ʠʟʤʝʥʝʥʠʷ. 

ʇʦʩʣʝ ʯʝʛʦ ʧʨʦʚʝʨʴʪʝ ʠʟʤʝʥʝʥʠʷ ʥʘ ʢʘʨʪʝ. 

ɽʩʣʠ ʩʙʨʦʩʠʪʴ ʢʝʰ ʥʝ ʫʜʘʝʪʩʷ, ʪʦ ʠʤʝʝʪ ʩʤʳʩʣ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

5.2.2. ʀʟʤʝʥʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʥʘʩʪʨʦʝʢ (ʥʘʧʨʠʤʝʨ, ʚ ʧ. 5.3.5 ʵʪʦ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʘʚʠʣ 

ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʨʪʝ) ʧʝʨʝʡʜʠʪʝ ʚ ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ 

ʄʦʜʫʣʷ, ʥʘʡʜʠʪʝ ʤʝʥʶ çʀʩʪʦʯʥʠʢʠè ʠ ʥʘʞʤʠʪʝ ʥʘ ʨʘʟʜʝʣ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè. 

 
ʈʠʩ. 87 ï ʇʝʨʝʭʦʜ ʢ ʩʧʠʩʢʫ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʷʪʩʷ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʥʳʝ ʚ ʄʦʜʫʣʝ. 
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ʈʠʩ. 88 ï ʉʧʠʩʦʢ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʥʘʞʤʠʪʝ ʥʘ ʥʝʛʦ ʜʣʷ ʦʪʢʨʳʪʠʷ ʢʘʨʪʦʯʢʠ. 

ɼʘʣʝʝ, ʥʘʩʪʨʦʡʢʫ ʚʳʙʨʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʨʦʠʟʚʦʜʠʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤ ʧʫʥʢʪʦʤ 

ʨʫʢʦʚʦʜʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ. 

ɼʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʧʘʥʝʣʠ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʄʦʜʫʣʷ ʜʦʩʪʫʧʥʦ 

ʠʟʤʝʥʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

 
ʈʠʩ. 89 ï ʉʧʠʩʦʢ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

ʀʟʤʝʥʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʧʨʦʠʩʭʦʜʠʪ 

ʘʥʘʣʦʛʠʯʥʦ ʠʟʤʝʥʝʥʠʶ ʯʝʨʝʟ ʧʘʥʝʣʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ. 

5.3. ʉʪʠʣʠʟʘʮʠʷ ʩʣʦʷ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʩʪʠʣʝʡ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʩʣʦʝʚ ʠʩʧʦʣʴʟʫʶʪ 

ʤʝʥʶ çʉʪʠʣʠʟʘʮʠʷè. 
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ʈʠʩ. 90 ï ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʤʝʥʶ ʥʘʩʪʨʦʝʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ 

ʅʘʩʪʨʦʡʢʘ ʩʪʠʣʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ (ʈʠʩ. 91): 

1) ʅʘʩʪʨʦʡʢʘ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʠʣʷ, ʤʘʩʰʪʘʙʳ ʦʪʦʙʨʘʞʝʥʠʷ ʩʣʦʷ, ʬʠʣʴʪʨʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʙʠʨʘʪʴ ʜʘʥʥʳʝ ʠʟ ʠʩʪʦʯʥʠʢʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ ʥʘ ʢʘʨʪʝ ʚ 

ʚʳʙʨʘʥʥʦʤ ʩʣʦʝ; 

2) ʊʝʢʩʪ ï ʚʳʚʦʜ ʜʘʥʥʳʭ ʥʘ ʢʘʨʪʫ, ʨʘʟʤʝʨ ʠ ʰʨʠʬʪ ʪʝʢʩʪʘ; 

3) ʂʨʫʛ ï ʦʪʦʙʨʘʞʝʥʠʝ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ (ʮʚʝʪ ʟʘʣʠʚʢʠ, ʮʚʝʪ ʦʙʚʦʜʢʠ, 

ʨʘʜʠʫʩ); 

4) ʃʠʥʠʷ ï ʦʪʦʙʨʘʞʝʥʠʝ ʣʠʥʠʡ (ʮʚʝʪ ʣʠʥʠʠ, ʪʦʣʱʠʥʘ, ʰʪʨʠʭʦʚʢʘ, ʨʘʟʤʳʪʠʝ); 

5) ʇʦʣʠʛʦʥ ï ʦʪʦʙʨʘʞʝʥʠʝ ʧʦʣʠʛʦʥʦʚ (ʮʚʝʪ ʟʘʣʠʚʢʠ, ʦʙʚʦʜʢʠ, ʪʦʣʱʠʥʘ, 

ʨʘʟʤʳʪʠʝ). 

ɼʣʷ ʚʩʝʭ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ ʪʘʢʞʝ ʜʦʩʪʫʧʥʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʘʷ ʥʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 
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ʈʠʩ. 91 ï ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʦʢʥʘ çʅʘʩʪʨʦʡʢʘ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷè 

5.3.1. ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʨʝʯʴ ʠʜʸʪ ʦ ʥʘʩʪʨʦʡʢʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʩʣʦʝʚ. 

ʅʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʢʘʨʪʝ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʤʘʩʰʪʘʙʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʤʝʥʶ çʉʪʠʣʠʟʘʮʠʷè ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ. 

ɺ çʉʪʠʣʴ ʧʦ ʫʤʦʣʯʘʥʠʶè (ʥʘʟʚʘʥʠʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʜʨʫʛʦʝ), ʚ ʨʘʟʜʝʣʝ çʅʘʩʪʨʦʡʢʠè 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʜʠʘʧʘʟʦʥ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʢʘʨʪʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 

ʜʘʥʥʳʝ ʩʣʦʷ (ʈʠʩ. 92). 
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ʈʠʩ. 92 ï ʈʘʟʜʝʣ çʅʘʩʪʨʦʡʢʠè ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ. ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʜʘʥʥʳʭ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè. ɼʣʷ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ 

çʉʪʠʣʠʟʘʮʠʷè ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʆʢè. 

5.3.2. ɺʩʧʣʳʚʘʶʱʠʝ ʧʦʜʩʢʘʟʢʠ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʚʩʧʣʳʚʘʶʱʠʭ ʧʦʜʩʢʘʟʦʢ ʧʦ ʢʣʠʢʫ ʥʘ ʦʙʲʝʢʪʝ ʩʣʦʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʡʪʠ ʚ ʨʘʟʜʝʣ çʇʦʜʩʢʘʟʢʠè, ʚ ʦʢʥʝ çʅʘʩʪʨʦʡʢʘ ʰʘʙʣʦʥʘ ʧʦʜʩʢʘʟʢʠè ʧʨʦʧʠʩʘʪʴ css ʢʦʜ 

(ʈʠʩ. 93). 
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ʈʠʩ. 93 ï ʆʢʥʦ çʅʘʩʪʨʦʡʢʠ ʰʘʙʣʦʥʘ ʧʦʜʩʢʘʟʢʠè 

ɿʜʝʩʴ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʦʜʩʢʘʟʢʠ, ʨʘʟʤʝʨ, ʩʪʠʣʴ 

ʰʨʠʬʪʘ, ʘ ʪʘʢʞʝ ʪʝ ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʚʦʜʠʪʴʩʷ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʚʠʜʘ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʜʩʢʘʟʢʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çʇʨʠʤʝʥʠʪʴè. ɼʣʷ ʚʳʭʦʜʘ ʠʟ ʤʝʥʶ çʅʘʩʪʨʦʡʢʠ ʰʘʙʣʦʥʘ ʧʦʜʩʢʘʟʢʠè ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çʆʢè. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʜʩʢʘʟʢʠ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʣʦʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ 

ʨʘʟʜʝʣ çʅʘʩʪʨʦʡʢʠè ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ ʚʦ ʚʢʣʘʜʢʫ çJson-ʥʘʩʪʨʦʡʢʠè (ʈʠʩ. 94) ʠ 

ʜʦʙʘʚʠʪʴ ʧʝʨʝʤʝʥʥʳʝ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ (6). 

ʊʘʙʣʠʮʘ 6 ï Json-ʥʘʩʪʨʦʡʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ 

ˉ ʅʘʩʪʨʦʡʢʘ ʇʦʷʩʥʝʥʠʝ 

1 "featureKeyField" ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʜʘʥʥʳʭ. 

ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʦʤ/ʧʦ ʢʣʠʢʫ ʥʘ ʦʪʦʙʨʘʞʝʥʥʳʝ ʥʘ 

ʢʘʨʪʝ ʜʘʥʥʳʝ ʙʫʜʝʪ ʧʦʷʚʣʷʪʴʩʷ ʚʩʧʣʳʚʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ 

2 "tooltipPosition": { 

"anchor": "left", 

"shiftX": 10, 

"anchorShift": 0 

}  

ɺʩʧʣʳʚʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ ʩ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ 

3 "setTooltipOnClick": true ɺʩʧʣʳʚʘʶʱʘʷ ʧʦʜʩʢʘʟʢʘ ʧʦ ʢʣʠʢʫ 
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ʈʠʩ. 94 ï ʅʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʜʩʢʘʟʢʠ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʣʦʝ 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè. ɼʣʷ 

ʚʳʭʦʜʘ ʠʟ ʤʝʥʶ çʅʘʩʪʨʦʡʢʠ ʩʣʦʷè ï ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʆʢè. 

ʊʝʧʝʨʴ, ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʫʢʘʟʘʪʝʣʷ ʥʘ ʪʦʯʝʯʥʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 

ʧʦʜʩʢʘʟʢʘ (ʈʠʩ. 95). 

ʆʧʠʩʘʥʠʝ ʩʦʟʜʘʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʯʝʯʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʝʜʝʥʦ ʚ 

ʧ. 5.3.5. 

 
ʈʠʩ. 95 ï ʆʪʦʙʨʘʞʝʥʠʝ ʧʦʜʩʢʘʟʢʠ ʥʘ ʢʘʨʪʝ 
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5.3.3. ʉʪʠʣʠʟʘʮʠʷ ʧʦʣʠʛʦʥʦʚ 

ɺ ʜʘʥʥʦʤ ʧʫʥʢʪʝ ʨʝʯʴ ʠʜʝʪ ʦ ʥʘʩʪʨʦʡʢʝ ʮʚʝʪʦʚʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʠʛʦʥʦʚ ʚ 

ʚʳʙʨʘʥʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʩʣʦʝ. 

ɺ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʣʦʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ 

çʉʪʠʣʠʟʘʮʠʷè. 

ɺ ʦʢʥʝ çʅʘʩʪʨʦʡʢʘ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷè ʚ ʨʘʟʜʝʣʝ çʅʘʩʪʨʦʡʢʠè ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʤʝʥʠʪʴ ʥʘʟʚʘʥʠʝ çʉʪʠʣʴ ʧʦ ʫʤʦʣʯʘʥʠʶè ʥʘ ʫʥʠʢʘʣʴʥʦʝ ʠ ʟʘʜʘʪʴ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

çʌʠʣʴʪʨʘè, ʧʝʨʝʡʜʷ ʧʦ ʧʠʢʪʦʛʨʘʤʤʝ  (ʈʠʩ. 96). 

 
ʈʠʩ. 96 ï ʆʢʥʦ çʅʘʩʪʨʦʡʢʘ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷè. ʈʘʟʜʝʣ çʅʘʩʪʨʦʡʢʠè 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ JSONè (ʈʠʩ. 97) ʟʘʜʘʪʴ ʧʨʘʚʠʣʘ 

ʬʠʣʴʪʨʘʮʠʠ ʜʘʥʥʳʭ. 
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ʈʠʩ. 97 ï ʆʢʥʦ çʈʝʜʘʢʪʠʨʦʚʘʥʠʝ JSONè 

ʇʨʠʤʝʨʳ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 98 ï 99. 

 
ʈʠʩ. 98 ï ʌʠʣʴʪʨʘʮʠʷ ʧʦ ʪʝʢʩʪʦʚʦʤʫ ʪʠʧʫ ʜʘʥʥʳʭ 

 
ʈʠʩ. 99 ï ʌʠʣʴʪʨʘʮʠʷ ʧʦ ʯʠʩʣʦʚʳʤ ʟʥʘʯʝʥʠʷʤ 
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ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʘʢʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʠʟ ʦʙʱʝʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʠʩʪʦʯʥʠʢʝ, ʥʘ ʩʣʦʡ ʙʫʜʫʪ ʧʦʤʝʱʘʪʴʩʷ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʥʥʳʤ 

ʧʨʘʚʠʣʘʤ. 

ɼʘʣʝʝ, ʚ ʨʘʟʜʝʣʝ çʇʦʣʠʛʦʥè ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʜʣʷ ʥʘʩʪʨʘʠʚʘʝʤʦʛʦ ʩʪʠʣʷ ʩʚʦʡ 

ʮʚʝʪ ʟʘʣʠʚʢʠ ʠ ʮʚʝʪ ʦʙʚʦʜʢʠ (ʈʠʩ. 100). ɹʝʛʫʥʦʢ ʥʘʧʨʦʪʠʚ ʬʦʨʤʳ ʚʳʙʦʨʘ ʮʚʝʪʘ ʟʘʜʘʝʪ 

ʧʨʦʟʨʘʯʥʦʩʪʴ. 

 
ʈʠʩ. 100 ï ʆʢʥʦ çʅʘʩʪʨʦʡʢʘ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷè. ʈʘʟʜʝʣ çʇʦʣʠʛʦʥè 

ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʪʴ ʮʚʝʪ ʟʘʣʠʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʪʨʠʙʫʪʠʚʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ. 

ɼʣʷ ʵʪʦʛʦ, ʚ ʥʘʩʪʨʦʡʢʘʭ ɿʘʣʠʚʢʠ (ʠ/ʠʣʠ ʆʙʚʦʜʢʠ ʧʦʣʠʛʦʥʘ), ʤʦʞʥʦ ʪʘʢʞʝ ʟʘʜʘʪʴ 

ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴ ʦʢʨʘʩʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ 101 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʦʢʨʘʩʢʠ ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ ʦʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʣʷ. 
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ʈʠʩ. 101 ï ʆʢʥʦ çʅʘʩʪʨʦʡʢʘ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷè. ʈʘʟʜʝʣ çʎʚʝʪ ʦʙʚʦʜʢʠ ʧʦʣʠʛʦʥʘè 

5.3.4. ʅʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʣʠʛʦʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʦʚ ʧʦʣʠʛʦʥʦʚ ʚʥʫʪʨʠ ʩʣʦʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʩʘʤʠʭ 

ʧʦʣʠʛʦʥʦʚ ʧʝʨʝʡʜʠʪʝ ʚ ʩʪʠʣʠʟʘʮʠʶ ʩʣʦʷ. 

 
ʈʠʩ. 102 ï ʇʝʨʝʭʦʜ ʢ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ 

ɼʘʣʝʝ ʨʘʩʢʨʦʡʪʝ ʩʧʦʡʣʝʨ çʉʪʠʣʴ ʧʦ ʫʤʦʣʯʘʥʠʶè. 
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ʈʠʩ. 103 ï ʉʪʠʣʠʟʘʮʠʷ ʩʣʦʷ. ʉʪʠʣʴ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ɺ ʩʪʠʣʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʜʘʣʠʪʝ ʣʠʰʥʠʝ ʦʙʲʝʢʪʳ (ʢʥʦʧʢʘ ), ʢʦʪʦʨʳʝ ʥʝ 

ʪʨʝʙʫʶʪʩʷ ʚ ʵʪʦʤ ʩʣʦʝ, ʦʩʪʘʚʠʚ ʪʦʣʴʢʦ ʧʦʣʠʛʦʥ. 

 
ʈʠʩ. 104 ï ʉʪʠʣʠʟʘʮʠʷ ʩʣʦʷ. ɿʥʘʯʝʥʠʷ ʧʦʣʠʛʦʥʘ 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪ ɹʧʨʘʚʠʣʘ ʜʣʷ ʧʦʣʠʛʦʥʘ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  

ʨʷʜʦʤ ʩ ʧʦʣʝʤ çɿʘʣʠʚʢʘè. ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ çʎʚʝʪ ʟʘʣʠʚʢʠ ʧʦʣʠʛʦʥʘè. 
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ʈʠʩ. 105 ï ʉʪʠʣʠʟʘʮʠʷ ʩʣʦʷ. ʇʨʘʚʠʣʘ ʟʘʣʠʚʢʠ ʧʦʣʠʛʦʥʘ 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ (ʧʨʠʤʝʨ ʥʘ ʨʠʩʫʥʢʝ ʚʳʰʝ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʘʷ (linear) 

ʠʥʪʝʨʧʦʣʷʮʠ ̫ (interpolate) ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʘ. 

ɿʥʘʯʝʥʠʝ ʙʫʜʝʪ ʙʨʘʪʴʩʷ ʠʟ ʧʦʣʷ çdesè. ʎʚʝʪʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʩʢʨʘʩʢʠ 

ʦʙʦʟʥʘʯʝʥʳ ʚ ʢʦʜʝ ʢʘʢ #f9f1d8 ʠ #afc360 ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʘʣʝʝ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ, ʠ 

ʢʥʦʧʢʫ çʆʢè, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʜʘʥʥʦʝ ʦʢʥʦ. 

ʉʠʩʪʝʤʘ ʚʳʧʦʣʥʠʪ ʣʠʥʝʡʥʫʶ ʠʥʪʝʨʧʦʣʷʮʠʶ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʟʥʘʯʝʥʠʷʤʠ ʠ 

ʨʘʩʢʨʘʩʠʪ ʧʦʣʠʛʦʥ. 

ʊʦʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʦʚ ʛʨʘʥʠʮ ʧʦʣʠʛʦʥʘ. ɼʣʷ ʵʪʦʛʦ 

ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  ʨʷʜʦʤ ʩ ʧʦʣʝʤ çʆʙʚʦʜʢʘè (ʩʤ. ʨʠʩ. 104). ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ 

ʦʢʥʦ çʎʚʝʪ ʦʙʚʦʜʢʠ ʧʦʣʠʛʦʥʘè. 
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ʈʠʩ. 106 ï ʉʪʠʣʠʟʘʮʠʷ ʩʣʦʷ. ʇʨʘʚʠʣʘ ʦʙʚʦʜʢʠ ʧʦʣʠʛʦʥʘ 

ʇʨʠʤʝʥʠʤ ʢ ʦʙʚʦʜʢʝ ʪʦ ʞʝ ʧʨʘʚʠʣʦ, ʯʪʦ ʠ ʜʣʷ ʟʘʣʠʚʢʠ. ɼʘʣʝʝ ʥʘʞʤʝʤ ʥʘ ʢʥʦʧʢʫ 

çʇʨʠʤʝʥʠʪʴè, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ, ʠ ʢʥʦʧʢʫ çʆʢè, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʜʘʥʥʦʝ ʦʢʥʦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʣʠʛʦʥʳ ʥʘ ʢʘʨʪʝ ʠʟʤʝʥʷʪ ʩʚʦʸ ʮʚʝʪʦʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʟʘʜʘʥʥʳʤʠ ʜʣʷ ʥʠʭ ʚ ʩʪʠʣʠʟʘʮʠʠ ʩʣʦʷ. 

 
ʈʠʩ. 107 ï ʀʟʤʝʥʝʥʥʳʝ ʮʚʝʪʘ ʧʦʣʠʛʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʘʨʘʤʝʪʨʦʚ 








































































































































