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ʉʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʳʥʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠè. ʆʮʝʥʢʘ 

ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ çɸʚʪʦʥʝʪè 

(ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʪʯʸʪ, 2019). ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʤʠʨʝ ʠ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʦʧʨʝʜʝʣʝʥʠʡ ʀɻʄ, ʨʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʨʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʜʨ. ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʀɻʄ, ʧʨʦʙʣʝʤʳ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʩʬʝʨʝ ʀɻʄ; ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʀɻʄ, ʚ 

ʤʠʨʝ ʠ ʈʦʩʩʠʠ (ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ, ʬʘʟʘ ʚ ʮʠʢʣʝ ʟʨʝʣʦʩʪʠ ʧʦ 

ʭʘʡʧ-ʮʠʢʣʫ ɻʘʨʪʥʝʨʘ, ʚʳʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʠʭ ʪʝʢʫʱʝʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʟʥʝʩ ʠ ʦʙʱʝʩʪʚʦ); ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʀɻʄ, ʚʢʣʶʯʘʶʱʠʡ ʩʪʨʫʢʪʫʨʫ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʳʥʢʘ, ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ- ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ; 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʀɻʄ (ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ); 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʀɻʄ ʠ ʨʳʥʢʘ ʀɻʄ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ / ʅʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ɸʩʩʦʮʠʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʣʦʞʝʥʠʡ 

ʥʘ ʦʩʥʦʚʝ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ çɻʃʆʅɸʉʉ/ɻʅʉʉ-ʌʦʨʫʤè 

(ɸʩʩʦʮʠʘʮʠʷ çɻʃʆʅɸʉʉ/ɻʅʉʉ-ʌʦʨʫʤè). ʄʦʩʢʚʘ, 2019. ï 330 ʩ.   
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ɸʙʙʨʝʚʠʘʪʫʨʳ 

 

AI Artificial Intelligence ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

AR Augmented Reality ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ARPU Average revenue per 

user 

ʉʨʝʜʥʷʷ ʚʳʨʫʯʢʘ ʥʘ ʦʜʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ (ʜʦʣʣ. ʥʘ ʯʝʣʦʚʝʢʘ) 

B2B Business to Business ɺʠʜ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ 

B2C Business to Consumer ʂʦʤʤʝʨʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʯʘʩʪʥʳʤ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʤ, ʢʦʥʝʯʥʳʤ 

ʧʦʪʨʝʙʠʪʝʣʝʤ 

BRT Bus rapid transit ʉʢʦʨʦʩʪʥʦʡ ʘʚʪʦʙʫʩʥʳʡ ʪʨʘʥʩʧʦʨʪ 

CAGR Compound Annual 

Growth Rate 

ʉʦʚʦʢʫʧʥʳʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ 

ʨʦʩʪʘ (%) 

ERTICO ï 

ITS Europe 

 

European Road 

Transport Telematics 

Implementation 

Coordination 

Organisation-Intelligent 

Transport Systems & 

Services Europe 

ɽʚʨʦʧʝʡʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ 

ʢʦʦʨʜʠʥʘʮʠʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʪʨʘʥʩʧʦʨʪʘ - 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʠʩʪʝʤʳ ʠ ʫʩʣʫʛʠ 

FaaS çFreight-as-a-Serviceè çʇʝʨʝʚʦʟʢʘ ʢʘʢ ʫʩʣʫʛʘè 

IM Intelligent Mobility  ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ 

IoT Internet of Things ʀʥʪʝʨʥʝʪ ɺʝʱʝʡ 

LaaS çLogistics as a Serviceè çʃʦʛʠʩʪʠʢʘ ʢʘʢ ʫʩʣʫʛʘè 

LTA Land Transport 

Authority 

ʋʧʨʘʚʣʝʥʠʝ ʥʘʟʝʤʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

(ʉʠʥʛʘʧʫʨ) 

MaaS Mobility-as-a-Service,  çʄʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʘè 

MR Mixed Reality  ʉʤʝʰʘʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

VR Virtual Reality ɺʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

ɹʃɸ  ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ 

ʀɻʄ  ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ 

ʀʀ   ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʀʊʉ  ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʠʩʪʝʤʳ 

ʅʇɸ  ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ 

ʅʊʀ   ʅʘʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʠʥʠʮʠʘʪʠʚʘ  

ʋɼʉ  ʋʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ 
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ɻʣʦʩʩʘʨʠʡ  

  

Bike Sharing ʉʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʣʦʩʠʧʝʜʦʚ 

Car Sharing 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʧʦʯʘʩʦʚʦʡ ʠʣʠ ʧʦʤʠʥʫʪʥʳʡ 

ʧʨʦʢʘʪ ʘʚʪʦʤʦʙʠʣʷ 

Edge computing ʇʝʨʠʬʝʨʠʡʥʳʝ ʚʳʯʠʩʣʝʥʠʷ 

Ride Hailing 
ʉʝʨʚʠʩʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʚʷʟʠ 

ʤʝʞʜʫ ʧʘʩʩʘʞʠʨʘʤʠ ʠ ʚʦʜʠʪʝʣʷʤʠ   

Ride Sharing 
ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʩ 

ʧʦʤʦʱʴʶ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ ʧʦʠʩʢʘ ʧʦʧʫʪʯʠʢʦʚ  

ɹʝʩʰʦʚʥʦʩʪʴ 

ʋʩʪʦʡʯʠʚʘʷ ʠ ʥʝʧʨʝʨʳʚʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚʩʝʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʚʦʚʣʝʯʸʥʥʳʭ ʚ 

ʩʦʟʜʘʥʠʝ çʫʩʣʫʛʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʤʦʙʠʣʴʥʦʩʪʠè 

ʀʥʪʝʨʤʦʜʘʣʴʥʳʝ 

ʧʦʝʟʜʢʠ 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʝʜʠʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʜʦʛʦʚʦʨʫ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʥʝʩʢʦʣʴʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ 

ʄʫʣʴʪʠʤʦʜʘʣʴʥʳʝ 

ʧʦʝʟʜʢʠ 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʝʜʠʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʜʦʛʦʚʦʨʫ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʦʜʥʠʤ ʦʧʝʨʘʪʦʨʦʤ 

ʂʘʩʪʦʤʠʟʘʮʠʷ 

ɸʜʘʧʪʘʮʠʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʧʦʜ ʟʘʧʨʦʩʳ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʧʫʪʝʤ ʯʘʩʪʠʯʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʟʘʧʨʦʩ 

ʂʦʤʤʦʜʠʪʠʟʘʮʠʷ ʇʨʝʚʨʘʱʝʥʠʝ ʧʨʦʜʫʢʪʘ ʚ ʤʘʩʩʦʚʳʡ ʪʦʚʘʨ 

çʇʝʨʚʘʷ ʤʠʣʷè 
ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ ʠ 

ʧʘʩʩʘʞʠʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ 

çʇʦʩʣʝʜʥʷʷ ʤʠʣʷè 
ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʩʪʘʚʢʠ ʧʝʨʝʤʝʱʝʥʠʷ ʛʨʫʟʦʚ ʠ 

ʧʘʩʩʘʞʠʨʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ 

  



  

 10 

ɺʚʝʜʝʥʠʝ 

 

ʀʟ 7,7 ʤʣʨʜ. ʯʝʣ. ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʚ 2019 ʛʦʜʫ ʙʦʣʝʝ 4 ʤʣʨʜ. ʯʝʣ. 

ʧʨʦʞʠʚʘʣʦ ʚ ʛʦʨʦʜʘʭ (54,8%), ʫʚʝʣʠʯʠʚʰʠʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʦʯʪʠ ʥʘ 800 

ʤʣʥ. ʯʝʣ. [34] ʇʦʣʦʚʠʥʘ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʧʨʦʞʠʚʘʝʪ ʚ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʷʭ ʩ ʯʠʩʣʦʤ ʞʠʪʝʣʝʡ ʙʦʣʝʝ 1 ʤʣʥ. ʯʝʣ. ʕʪʦ ʦʙʦʩʪʨʷʝʪ ʧʨʦʙʣʝʤʫ 

ʢʦʤʬʦʨʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʩʚʷʟʘʥʥʫʶ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʚʩʝ 

ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʣʫʞʙʳ, ʛʦʨʦʜʩʢʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʠ ʧʨ. ʉʣʦʞʠʚʰʘʷʩʷ ʨʘʥʝʝ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʧʝʨʝʩʪʘʝʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʙʘʨʴʝʨʘʤʠ ʥʘ ʧʫʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʷʚʠʣʠʩʴ ʚ 2008 ʛʦʜʫ, ʢʦʛʜʘ 

ʚ ʧʝʨʠʦʜ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʩʪʘʣʘ ʚʠʜʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʝʪʦʜʦʚ ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. ʀʤʝʥʥʦ ʩ ʵʪʠʤ ʧʝʨʠʦʜʦʤ ʩʚʷʟʘʥʘ ʘʢʪʠʚʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ çsmart cityè ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʝ, ʚʧʝʨʚʳʝ ʧʦʷʚʠʚʰʠʭʩʷ ʝʱʝ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʛ. ʍʍ ʚʝʢʘ. ʄʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʬʘʢʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʢʦʥʮʝʧʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʠ 

ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ çsmart cityè ʧʨʦʰʣʘ ʚ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʚʝʩʴ ʧʫʪʴ ʦʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʜʦ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʦʛʦ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʛʦʨʦʜʝ ï ʵʪʦ 

ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠʥʥʦʚʘʮʠʡ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ (ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ 

ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ), ʬʠʥʘʥʩʦʚʳʭ (ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʥʘ 

ʦʩʥʦʚʝ ʤʦʜʝʣʠ çʮʠʬʨʦʚʦʛʦ ʜʚʦʡʥʠʢʘè, ʧʣʘʪʬʦʨʤʳ-ʠʥʪʝʛʨʘʪʦʨʳ, 

ʤʥʦʛʦʩʪʦʨʦʥʥʠʝ ʧʣʘʪʬʦʨʤʳ) ʠ ʪ.ʜ. ʇʨʠʤʝʥʝʥʠʝ çʫʤʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ ʛʦʨʦʜʘ ʩʦʟʜʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʫʶ ʩʨʝʜʫ, 



  

 11 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʨʘʟʚʠʪʠʠ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘè ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʠʥʥʦʚʘʮʠʡ.  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ï ʦʜʥʦ ʠʟ 3 ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ɼʦʨʦʞʥʦʡ ʢʘʨʪʦʡ ʅʊʀ çɸʚʪʦʥʝʪè. [2] ʈʝʘʣʠʟʘʮʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ çɸʚʪʦʥʝʪè ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʦʨʦʜʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʩʥʷʪʴ ʨʳʥʦʯʥʳʝ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ ʨʘʟʚʠʪʠʷ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʘʭ, 

ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʠʚʝʜʝʪ ʥʝ ʪʦʣʴʢʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʳʥʢʘ, ʥʦ ʠ ʧʨʦʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʷʭ. [1] 

ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʠʡ ʦʪʯʝʪ, ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ çɸʚʪʦʥʝʪè, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʟʠʮʠʠ ʈʦʩʩʠʠ ʥʘ ʨʳʥʢʝ ʀɻʄ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʨʳʚ ʚ ʨʘʟʚʠʪʠʠ ʪʝʭʥʦʣʦʛʠʡ, ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʠ ʫʩʣʫʛ ʚ ʩʬʝʨʝ 

çɸʚʪʦʥʝʪè.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʀɻʄ) ʩ ʚʳʨʘʙʦʪʢʦʡ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʝʛʦ ʨʘʟʚʠʪʠʶ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʀɻʄ 

(ʩʝʛʤʝʥʪ ʨʳʥʢʘ çɸʚʪʦʥʝʪè). 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʫʩʣʦʚʠʡ ʠ 

ʙʘʨʴʝʨʦʚ ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʳʥʢʘ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʧʦʜʭʦʜʦʚ ʢ 

ʧʦʥʷʪʠʶ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè ʚ ʟʘʨʫʙʝʞʥʦʡ ʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ. 

2. ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʀɻʄ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ. 
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3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʪʨʝʥʜʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

(ʦʮʝʥʢʘ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʠʭ ʨʘʟʚʠʪʠʷ, ʧʨʝʠʤʫʱʝʩʪʚ ʠ 

ʥʝʜʦʩʪʘʪʢʦʚ, ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʙʠʟʥʝʩ ʠ ʦʙʱʝʩʪʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʨʳʥʢʘ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ). 

4. ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠ ̫ ʨʳʥʢʘ ʀɻʄ ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ ʠ ʈʦʩʩʠʠ ʧʦ 

ʢʣʶʯʝʚʳʤ ʝʛʦ ʩʝʛʤʝʥʪʘʤ ʠ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʩʪʝʡʢʭʦʣʜʝʨʦʚ ʥʘ ʦʩʥʦʚʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʳʥʢʘ. 

5. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʀɻʄ. 

6. ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʢʣʶʯʝʚʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʳʥʢʘ çɸʚʪʦʥʝʪè ʚ ʩʝʛʤʝʥʪʝ ʀɻʄ ʚ ʢʦʥʪʝʢʩʪʝ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ 

ʫʩʣʦʚʠʡ ʠ ʜʘʣʴʥʝʡʰʠʭ ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʀɻʄ ʢʘʢ ʢʣʶʯʝʚʦʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ çɸʚʪʦʥʝʪè. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʩʝʤʠ 

ʢʣʶʯʝʚʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʀɻʄ, ʩʢʣʘʜʳʚʘʶʱʘʷʩʷ ʚ ʨʘʤʢʘʭ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ çʤʦʙʠʣʴʥʦʩʪʠ ʢʘʢ ʫʩʣʫʛʠè ʚ ʫʩʣʦʚʠʷʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.   
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ʆʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʠʥʜʠʢʘʪʦʨʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ çɸʚʪʦʥʝʪè ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. 

1. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ (ʀɻʄ) ʚ ʤʠʨʝ ʠ ʈʦʩʩʠʠ 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʩʣʦʞʠʣʦʩʴ ʦʜʥʦʟʥʘʯʥʦʛʦ ʢʘʢ 

ʵʢʩʧʝʨʪʥʦʛʦ, ʪʘʢ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʀɻʄ). ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʥʘʣʠʟʘ ʀɻʄ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ 

ʪʝʨʤʠʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ: 

V ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ (ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ 

ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʠ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʮʝʣʦʤ) 

ʀɻʄ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʣʠ ʢʘʢ (1) çʫʩʪʦʡʯʠʚʫʶ ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴè 

(Sustainable Urban Mobility ʠʣʠ Smart Urban Mobili ty), ʠʣʠ ʢʘʢ (2) 

çʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴè (Integrated Urban Mobility) - 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʜʦʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʥʘ ʧʫʪʠ ʧʦʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʦʚ ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤ 

ʛʦʨʦʜʩʢʠʤ ʫʩʣʫʛʘʤ; 

V ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ (ʩʚʷʟʳʚʘʶʱʝʛʦ ʛʦʨʦʜʩʢʫʶ 

ʤʦʙʠʣʴʥʦʩʪʴ ʩ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʚ ʬʦʨʤʘʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʛʦʨʦʜʝ) - 

ʢʘʢ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ [ʛʦʨʦʜʩʢʫʶ] ʤʦʙʠʣʴʥʦʩʪʴè (Intelligent Mobility);  

V ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ (ʘʥʘʣʠʟʠʨʫʶʱʝʛʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ) ï çʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè (Urban Mobility). 
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ʅʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʀɻʄ 

ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʢʘʢ 

ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʛʦʨʦʜʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʨʦʩʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʙʝʟ 

ʫʯʝʪʘ ʝʝ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʪ.ʜ.) ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʫʟʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʛʦ ʥʘʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʘ. ʈʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʩʪʠ 

ʢʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʛʦʨʦʜʩʢʠʭ ʫʩʣʫʛ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʚʩʝ ʬʦʨʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ ʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ.  

ʀʜʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʀɻʄ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʮʠʷ çMobility  

as a Serviceè. ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʥʮʝʧʮʠʠ MaaS ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʷʚʣʷʝʪʩʷ ʢʘʩʪʦʤʠʟʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʯʝʨʝʟ ʚʳʙʦʨ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʡ ʮʝʥʳ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙʥʦʛʦ 

ʩʧʦʩʦʙʘ ʦʧʣʘʪʳ ʩ ʝʜʠʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʧʦʝʟʜʦʢ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʱʘʶʪʩʷ 

ʘʢʮʝʥʪʳ ʢ ʩʠʩʪʝʤʝ ʧʝʨʩʦʥʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩ ̫ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʦʚʳʰʝʥʠʝ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 
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ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʦʩʥʦʚʘʥʳ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʘ (ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʤ ʨʝʞʠʤʝ) ʚ ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ 

ʨʝʰʘʝʪ ʨʝʘʣʠʟʘʮʠʷ ʠʥʠʮʠʘʪʠʚ ʚ ʩʬʝʨʝ ʀɻʄ: 

¶ ʨʘʚʥʦʧʨʘʚʥʳʡ ʜʦʩʪʫʧ ʚʩʝʭ ʛʨʘʞʜʘʥ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

¶ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ (ʫʣʫʯʰʝʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʠ ʥʘʜʟʦʨ ʟʘ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚʳʷʚʣʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʠʣʠ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʠʭ, ʥʘ ʧʨʦʜʚʠʥʫʪʳʭ ʵʪʘʧʘʭ 

ʚʥʝʜʨʝʥʠʷ ʦʥʠ ʪʘʢʞʝ ʤʦʛʫʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʘʚʘʨʠʡʥʦʩʪʠ ʧʦ ʚʩʝʤʫ ʛʦʨʦʜʫ); 

¶ ʩʦʢʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʰʫʤʘ, ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʧʨʝʜʣʘʛʘʷ ʜʦʩʪʫʧ ʢ ʥʝʩʢʦʣʴʢʠʤ ʚʘʨʠʘʥʪʘʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʩʧʠʩʘʥʠʝʤ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʚ 

ʘʪʤʦʩʬʝʨʫ); 

¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʣʶʜʝʡ ʠ 

ʛʨʫʟʦʚ;  

¶ ʧʦʚʳʰʝʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 

ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ 

ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʮʝʣʦʤ (ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ɻ ʢʦʥʦʤʠʪ 

ʨʘʩʭʦʜʳ ʛʨʘʞʜʘʥ); 

¶ ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ (ʦʪʢʨʳʪʳʝ 

ʜʘʥʥʳʝ ʦ ʪʨʘʥʩʧʦʨʪʝ ʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʧʦ ʛʦʨʦʜʫ ʩʦʟʜʘʶʪ ʨʳʥʦʢ ʤʦʙʠʣʴʥʳʭ 
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ʧʨʠʣʦʞʝʥʠʡ, ʠʤʝʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʠ 

ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ). 

ɺ ʮʝʣʦʤ, ʠʥʥʦʚʘʮʠʠ ʚ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʤ 

ʢʣʶʯʝʚʳʤ ʠʥʪʝʨʝʩʘʤ ʧʦʪʨʝʙʠʪʝʣʝʡ: ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ, ʩʥʠʞʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʘ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ 

(ʧʝʰʝʭʦʜʦʚ, ʧʘʩʩʘʞʠʨʦʚ, ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ).  

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ:  

V ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʨʘʩʪʫʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʜʦʙʩʪʚʫ, 

ʩʢʦʨʦʩʪʠ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ; ʠʟʤʝʥʝʥʠʝ ʦʞʠʜʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ); 

V ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ç(ʨʝ-) ʵʚʦʣʶʮʠʝʡ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ Big 

Data ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

çʮʠʬʨʦʚʠʟʘʮʠʷè ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʪʝʭʥʦʣʦʛʠʷ ʢʘʢ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʵʣʝʤʝʥʪ ʙʠʟʥʝʩʘ);  

V ʨʘʩʰʠʨʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʟʘ ʧʨʝʜʝʣʳ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʪʦʠʤʦʩʪʥʘʷ ʮʝʧʦʯʢʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʚ 

ʤʦʙʠʣʴʥʦʩʪʠ, ʧʨʠʚʣʝʢʘʝʪ ʠʥʪʝʨʝʩ ʫʯʘʩʪʥʠʢʦʚ ʠʟ ʜʨʫʛʠʭ ʩʝʢʪʦʨʦʚ, ʘʢʪʠʚʥʦʝ 

ʫʯʘʩʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚ ʫʢʨʝʧʣʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ.  

ɺʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ, 

ʥʘʧʨʘʚʣʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ:  

ʀʩʪʦʨʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʨʘʟʣʠʯʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʝʨʝʭʦʜʘ ʢ ʥʦʚʳʤ ʬʦʨʤʘʪʘʤ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ); 

ʌʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʣʘʪʬʦʨʤʝʥʥʳʭ, ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʀɻʄ ʠ ʪ.ʜ.); 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʬʘʢʪʦʨʳ (ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ, ʩʧʦʩʦʙʳ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ); 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ); 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ (ʧʨʦʮʝʜʫʨʳ ʠ ʤʝʭʘʥʠʟʤʳ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʚ ʨʘʟʚʠʪʠʠ ʥʝ ʪʦʣʴʢʦ ʛʦʨʦʜʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ).  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʢʦʤʬʦʨʪʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ, ʝʝ 

ʨʘʟʚʠʪʠʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʙʘʨʴʝʨʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʕʪʠ ʙʘʨʴʝʨʳ 

ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʠ ʩʚʷʟʘʥʳ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʩʘʤʠʭ ʛʦʨʦʜʦʚ: 

1. ʉʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ (ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʘʚʪʦʮʝʥʪʨʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ, ʥʝʛʦʪʦʚʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ ʘʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʠ ʪ.ʜ.).  

2. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ (ʦʪʩʫʪʩʪʚʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʢ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ çʄʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʘè ʩʦ 

ʩʪʦʨʦʥʳ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʦʧʨʦʩʘʭ ʚʳʨʘʙʦʪʢʠ 

ʩʦʚʤʝʩʪʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ).  

3. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ (ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʦʩʥʦʚʥʦʤ ʢʘʩʘʝʪʩʷ ʪʦʣʴʢʦ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ ʀɻʄ ʠ ʥʝ ʫʩʪʨʘʥʷʝʪ ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ, ʪʘʢ ʠ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʀɻʄ, ʥʦʩʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ (ʟʘʧʨʝʪʠʪʝʣʴʥʳʡ), ʘ ʥʝ 

ʩʪʠʤʫʣʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ). 

4. ʇʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴʶ ʨʝʰʝʥʠʡ ʠ ʙʠʟʥʝʩ-

ʤʦʜʝʣʝʡ MaaS (ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʤʦʪʠʚʠʨʫʝʪ 
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ʢʣʠʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʘʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʀɻʄ ʠ ʩʦʟʜʘʝʪ 

ʩʪʠʤʫʣʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʭ ʧʨʠʤʝʥʝʥʠʷ). 

5. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ (ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʣʦʭʦʝ ʧʦʢʨʳʪʠʝ ʩʝʪʠ 4G (ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 5G), ʥʝʚʳʩʦʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʩʝʪʠ ʩʪʘʥʮʠʡ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʪ.ʜ.). 

ʈʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʜʦʨʦʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʛʦʨʦʜʦʚ ʠ ʥʦʚʦʝ 

ʧʦʢʦʣʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʨʘʟʨʘʙʦʪʢʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, 

ʧʨʝʜʣʦʞʝʥʠʷ ʩʠʩʪʝʤʳ ʤʝʨ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʢʫ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ.  

ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʢʦʤʧʣʝʢʩʥʦ 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʚʦʧʨʦʩʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʚ ʩʪʨʘʥʘʭ 

ʤʠʨʘ ʦʪʩʫʪʩʪʚʫʶʪ, ʥʦ ʨʷʜ ʧʨʠʤʝʨʦʚ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʧʣʝʢʩʥʦʡ ʙʘʟʳ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʀɻʄ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ (ʟʘʢʦʥ ʦ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʄʝʭʠʢʦ). ɹʦʣʴʰʘʷ 

ʯʘʩʪʴ ʅʇɸ ʥʦʩʠʪ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʡ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ ʥʝʭʚʘʪʢʝ 

ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ.  

ʍʘʨʘʢʪʝʨ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʜʣʷ ʀɻʄ, ʥʦʩʠʪ 

ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ: ʚ ʩʪʨʘʥʘʭ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ 

ʥʘʮʠʦʥʘʣʴʥʦʝ ʠ ʨʝʛʠʦʥʘʣʴʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʥʷʪʠʶ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

(ʟʘʢʦʥ ʦ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʄʝʭʠʢʦ, çʧʨʘʚʦ ʥʘ ʛʦʨʦʜè ʚ ɹʨʘʟʠʣʠʠ ʠ ʪ.ʜ.). ɺ 

ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ ʧʨʠʥʷʪʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʦʩʷʪ 

ʧʨʦʛʨʘʤʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʜʦʢʫʤʝʥʪʘʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ ʀɻʄ, ʥʦ ʥʝ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʚʦʧʨʦʩʳ ʚʥʝʜʨʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʨʝʰʝʥʠʡ, ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʀɻʄ ʩʚʷʟʘʥʘ ʩ ʩʦʟʜʘʥʠʝʤ 

ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʡ ʫʩʪʦʡʯʠʚʳʭ ʛʦʨʦʜʦʚ ʠʣʠ smart city ʠ ʪ.ʜ. 

2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʀɻʄ, ʚ ʤʠʨʝ ʠ 

ʈʦʩʩʠʠ  

ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ, ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, IoT 

ʠ ʪ.ʜ.; 

ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʨʝʰʝʥʠʷ: ʢʨʘʝʚʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʙʣʦʢʯʝʡʥ, ʠʤʤʝʨʩʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʪ.ʜ.; 

ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ: ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʝʪʠ, ʨʘʩʰʠʨʝʥʥʘʷ 

ʘʥʘʣʠʪʠʢʘ, ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʪ.ʜ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʨʘʟʚʠʪʠʷ ʀɻʄ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʨʘʟʚʠʪʠʷ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ 

ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʟʨʝʣʦʩʪʠ: 

ʥʘ ʩʪʘʜʠʠ ʪʨʠʛʛʝʨʘ ʠʥʥʦʚʘʮʠʡ (ʧʨʦʨʳʚ ʥʘ ʨʳʥʦʢ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʯʘʣʴʥʳʡ 

ʵʪʘʧ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʥʦ ʢʦʤʤʝʨʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʥʝ 

ʧʦʜʪʚʝʨʞʜʝʥʘ) ʥʘʭʦʜʷʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʣʝʪʘʶʱʠʭ 

ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʜʨʦʥʦʚ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚ, 

ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʰʠʨʝʥʥʦʛʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʜʚʠʞʝʥʠʷ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʧʝʨʝʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

edge computing, ʩʠʪʫʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʘʨʰʨʫʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʣʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ; 

ʥʘ ʩʪʘʜʠʠ ʧʠʢʘ ʯʨʝʟʤʝʨʥʳʭ ʦʞʠʜʘʥʠʡ (ʧʨʦʷʚʣʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʩʪʦʨʦʥ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠʣʠ ʫʩʣʦʚʠʡ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʙʘʟʦʚʳʭ 

ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ) ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʡ 5.0, 

ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ 5G; 
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ʥʘ ʩʪʘʜʠʠ çʠʟʙʘʚʣʝʥʠʝ ʦʪ ʠʣʣʶʟʠʡè (ʩʣʘʙʳʡ ʠʥʪʝʨʝʩ ʚ ʩʚʷʟʠ ʩ ʥʝ 

ʨʝʘʣʠʟʘʮʠʝʡ ʠʩʧʳʪʘʥʠʡ ʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ) ï 3D ʩʝʥʩʦʨʥʳʝ ʢʘʤʝʨʳ, 

ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ 4.0. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʨʝʚʦʣʶʮʠʠ ʥʘ ʦʩʥʦʚʝ (1) ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ 

ʚʢʣʶʯʠʪʴ ʫʩʣʫʛʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʛʣʦʙʘʣʴʥʳʝ ʩʪʦʠʤʦʩʪʥʳʝ ʮʝʧʦʯʢʠ; 

(2) ʧʨʠʤʝʥʝʥʠʷ ʀʥʪʝʨʥʝʪʘ ɺʝʱʝʡ ʦʩʫʱʝʩʪʚʠʪʴ ʮʠʬʨʦʚʠʟʘʮʠ ʁʪʨʘʜʠʮʠʦʥʥʳʭ 

ʫʩʣʫʛ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʙʘʟʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʳ ʵʢʦʥʦʤʠʢʠ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (ñSharing 

Economyò); (3) ʙʣʦʢʯʝʡʥʘ - ʠʟʤʝʥʝʥʠʪ ɹ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ: ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʝʤ, ʠʟʤʝʥʝʥʠʝ 

ʩʠʩʪʝʤʳ ʦʧʣʘʪʳ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠ ʪ.ʜ. ʇʨʠʤʝʥʝʥʠʝ 

(4) ʨʘʩʰʠʨʝʥʥʦʡ ʘʥʘʣʠʪʠʢʠ ʠ ʢʚʘʥʪʦʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʫʩʢʦʨʝʥʥʦʛʦ ʧʨʠʥʷʪʠ ̫ ʨʝʰʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʛʦʨʦʜʩʢʦʡ 

ʵʢʦʥʦʤʠʢʦʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʈʘʟʚʠʪʠʝ (5) 

ʠʤʤʝʨʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʠʘʣʦʛʦʚʳʭ ʧʣʘʪʬʦʨʤ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʛʦʨʦʜʦʚ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. ɺ ʨʘʤʢʘʭ ʩʦʟʜʘʥʠʷ (6) çʋʤʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘè ʧʨʦʠʩʭʦʜʠʪ ʚʢʣʶʯʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ ʚ ʢʦʤʧʣʝʢʩʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʦʚʳʰʝʥʠʝ 

ʥʘʜʝʞʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʤʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʬʠʮʠʪʥʦʛʦ 

ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʦʤ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʜʨʘʡʚʝʨʘʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʪʨʘʩʣʝʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʦʩʥʦʚʘʥʘ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʟʨʘʙʦʪʦʢ ʠ ʚʥʝʜʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʬʦʨʤ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

(ʚ ʪʦʤ ʯʠʩʣʝ, ʘʵʨʦʪʘʢʩʠ), ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʜʦʨʦʞʥʦ-
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ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʀɻʄ.  

3. ɸʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʬʝʨʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚʩʝʭ ʦʧʝʨʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʫʟʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʛʦʨʦʜʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʨʳʥʢʘ ï ʦʜʠʥ ʠʟ ʩʣʦʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ ʦʪʨʘʩʣʝʚʦʡ 

ʵʢʦʥʦʤʠʢʠ. 

ʄʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʥʝʩʢʦʣʴʢʠʭ ʩʝʛʤʝʥʪʘʭ ʨʳʥʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ: ʨr ʥʦʢ 

ʩʝʨʚʠʩʦʚ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʫʩʣʫʛʠ ʙʝʩʧʠʣʦʪʥʦʛʦ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʪʘʢʩʠ, ʫʩʣʫʛʠ ʙʝʩʧʠʣʦʪʥʦʛʦ ʘʚʪʦʙʫʩʘ / ʰʘʪʪʣʘ); ʨʳʥʦʢ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ; ʨʳʥʦʢ ʫʩʣʫʛ ʪʘʢʩʠ (ʟʘʢʘʟ ʪʘʢʩʠ ʯʝʨʝʟ 

ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ï ride hailing); ʨʳʥʦʢ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʘʨʝʥʜʳ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (car sharing); ʨʳʥʦʢ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ çʧʦ ʪʨʝʙʦʚʘʥʠʶè; ʨʳʥʦʢ ʧʦʠʩʢʦʚ ʧʦʧʫʪʯʠʢʦʚ (ride sharing), 

ʨʳʥʦʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʩʝ ʚʳʜʝʣʝʥʥʳʝ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ ʀɻʄ ʦʪʣʠʯʘʶʪʩʷ ʢʨʘʡʥʝʡ 

ʜʠʥʘʤʠʯʥʦʩʪʴʶ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ 

ʨʦʩʪʘ, ʪʘʢ ʠ ʩʝʨʴʝʟʥʳʤʠ ʙʘʨʴʝʨʘʤʠ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ. ɺʩʝ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ 

ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ: ʢʣʶʯʝʚʳʝ ʠʛʨʦʢʠ ʨʳʥʢʘ ʀɻʄ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʜʠʚʝʨʩʠʬʠʮʠʨʫʶʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʝʜʣʘʛʘʶʪ ʩʚʦʠ ʫʩʣʫʛʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʘʭ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʨʳʥʢʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʯʝʥʴ ʩʣʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʠʯʝʩʢʠʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʘʢ ʢʘʞʜʦʛʦ ʠʟ ʩʝʛʤʝʥʪʘ, 

ʪʘʢ ʠ ʨʳʥʢʘ ʀɻʄ ʚ ʮʝʣʦʤ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʨʘʩʭʦʜʦʚ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʥʘ ʚʥʝʜʨʝʥʠʝ ʨʝʰʝʥʠʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ 2018 ʛʦʜʫ ʧʦ ʦʮʝʥʢʝ ʢʦʤʧʘʥʠʠ IDC 

ʩʦʩʪʘʚʠʣ ʧʦʨʷʜʢʘ 1,63 ʪʨʣʥ. ʜʦʣʣ. ʆʙʲʝʤ ʨʳʥʢʘ çMobility as a Serviceè 
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ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ 70 ʤʣʨʜ. ʜʦʣʣ. (ʬʘʢʪʠʯʝʩʢʠʡ) ʜʦ 360 ʤʣʨʜ. ʜʦʣʣ. 

(ʧʦʪʝʥʮʠʘʣʴʥʳʡ) ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʪʝʤʧʘʤʠ ʧʨʠʨʦʩʪʘ ʚ 20-25% ʟʘ ʩʯʝʪ ʢʘʢ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚ ʧʦ ʩʦʟʜʘʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʪʘʢ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩʘʤʠʭ ʢʦʤʧʘʥʠʡ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʪʘʢʠʝ 

ʪʝʤʧʳ ʩʦʭʨʘʥʷʪʩʷ ʠ ʥʘ ʙʣʠʞʘʡʰʠʝ 5-7 ʣʝʪ.  

ʇʣʘʪʬʦʨʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʧʦʩʪʝʧʝʥʥʦ 

ʩʪʘʥʦʚʷʪʩʷ ʛʣʦʙʘʣʴʥʳʤ ʷʚʣʝʥʠʝʤ, ʥʦ ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʨʘʟʚʠʪʠʷ 

ʠʤʝʶʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʉʐɸ ʣʠʜʝʨʘʤʠ ʀɻʄ 

ʚʳʩʪʫʧʘʶʪ ʢʨʫʧʥʳʝ ʧʦʩʪʘʚʱʠʢʠ ʤʦʙʠʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʝʪʝʚʳʝ ʢʦʤʧʘʥʠʠ ʠ ʬʠʨʤʳ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʝʟʜʦʢ. ʂʣʶʯʝʚʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʡ 

ʩʚʦʠʭ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ, ʚʥʝʜʨʝʥʠʝ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʵʪʠʤ ʧʣʘʪʬʦʨʤʘʤ ʜʨʫʛʠʭ 

ʢʦʤʧʘʥʠʡ. ɺ ɽʚʨʦʧʝ ʚʝʜʫʱʠʝ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ ʩʣʦʞʠʣʠʩʴ ʫ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʧʘʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʨʝʰʝʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʛʦʨʦʜʦʚ. ʀʤʝʥʥʦ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʀɻʄ, ʚʟʷʚ ʥʘ ʩʝʙʷ 

ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʣʫʛ ʀɻʄ ʚ ʝʜʠʥʫʶ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ 

ʵʢʦʩʠʩʪʝʤʫ. ʊʘʢʘʷ ʨʘʟʨʦʟʥʝʥʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʩʚʷʟʘʥʘ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ 

ʢʘʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

ʛʦʨʦʜʘʭ ʨʝʛʠʦʥʘ. ɺ ʂʠʪʘʝ, ʢʨʫʧʥʝʡʰʝʤ ʘʟʠʘʪʩʢʦʤ ʨʳʥʢʝ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʀɻʄ, ʚʦʟʥʠʢʘʶʪ ʤʝʩʪʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʝ ʧʘʨʪʥʝʨʩʪʚʘ, 

ʚʥʝʜʨʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʝhʥʠʷ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʇʦʚʝʩʪʢʠ ʜʥʷ smart city ʜʣʷ ʛʦʨʦʜʦʚ ʂʠʪʘʷ. 

ɼʦʩʪʘʪʦʯʥʘʷ ʫʩʣʦʚʥʦʩʪʴ ʚ ʚʳʜʝʣʝʥʠʠ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ (ʨʘʟʣʠʯʥʳʝ 

ʫʩʣʫʛʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʦʜʥʫ ʠ ʪʫ ʞʝ ʤʦʙʠʣʴʥʫʶ 

ʧʣʘʪʬʦʨʤʫ, ʘ ʢʦʤʧʘʥʠʠ, ʩʪʨʝʤʷʩʴ ʟʘʥʷʪʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ 

ʨʳʥʢʝ ʜʠʚʝʨʩʠʬʠʮʠʨʫʶʪ ʚʝʩʴ ʧʘʢʝʪ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ) ʦʧʨʝʜʝʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʚ ʘʥʘʣʠʟʝ. 
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ʆʩʥʦʚʥʳʤ ʠ ʥʘʠʙʦʣʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʩʝʛʤʝʥʪʦʤ ʀɻʄ ʷʚʣʷʝʪʩʷ 

ʨʳʥʦʢ ʤʦʙʠʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʟʘʢʘʟʘ ʪʘʢʩʠ (1/3 ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʪʘʢʩʠ ʩ 

ʧʝʨʩʧʝʢʪʠʚʦʡ ʨʦʩʪʘ ʢ 2030 ʛ. ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ). ʆʙʲʝʤ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ 

ʦʮʝʥʠʚʘʝʪʩʷ ʧʦʨʷʜʢʘ 36 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ ʩ ʩʦʚʦʢʫʧʥʳʤ ʩʨʝʜʥʝʛʦʜʦʚʳʤ 

ʪʝʤʧʦʤ ʧʨʠʨʦʩʪʘ ʙʦʣʝʝ 9%. ʇʨʦʛʥʦʟʠʨʫʝʤʳʡ ʦʙʲʝʤ ʨʳʥʢʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʨʝʥʜʦʚ ʢ 2030 ʛ. ʚʳʨʘʩʪʝʪ ʜʦ 285 ʤʣʨʜ. ʜʦʣʣ. (ʦʮʝʥʢʘ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʝʤʢʦʩʪʠ ʨʳʥʢʘ) ʠ 65 ʤʣʨʜ. ʜʦʣʣ. (ʦʮʝʥʢʘ ʬʘʢʪʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ 

ʨʳʥʢʘ). 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʤʧʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʜʘʥʥʳʡ ʩʝʛʤʝʥʪ ʢʘʢ Ride Hailing , 

ʥʦ ʨʷʜ ʘʥʘʣʠʪʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʠ Statista) ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʩʣʝʜʥʠʡ 

ʢʘʢ ʨʳʥʦʢ ʚʩʝʭ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ 

ʧʘʩʩʘʞʠʨʦʚ ʠ ʚʦʜʠʪʝʣʝʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʫʩʣʫʛ ʢʘʨʰʝʨʠʥʛʘ). ʇʦ ʜʘʥʥʳʤ 

ʢʦʤʧʘʥʠʠ, ʚʳʨʫʯʢʘ ʚ ʩʝʛʤʝʥʪʝ ʚ 2019 ʛ. ʩʦʩʪʘʚʠʣʘ 184,7 ʤʣʨʜ. ʜʦʣʣ. ʉʐɸ, ʚ 

ʙʣʠʞʘʡʰʠʝ 4-5 ʣʝʪ ʧʨʦʜʦʣʞʠʪʩʷ ʝʛʦ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ CAGR 

ʚ 14,8% ʧʨʠʚʝʜʝʪ ʢ 2023 ʛ. ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʨʳʥʢʘ ʧʦʯʪʠ ʚ 2 ʨʘʟʘ ʧʨʠ 

ʨʦʩʪʝ ʫʨʦʚʥ ̫ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʦ 20,0%, ʩʨʝʜʥʠʡ ʜʦʭʦʜ ʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ (ARPU) ʢ 2023 ʛ. ʚʳʨʘʩʪʝʪ ʥʘ 13% (ʜʦ 208,14 ʜʦʣʣ. ʉʐɸ).  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʨʝʛʠʦʥʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʲʝʤ ʨʳʥʢʘ) ʷʚʣʷʝʪʩʷ ɸʟʠʷ, ʥʘ ʩʪʨʘʥʳ ʨʝʛʠʦʥʘ 

ʧʨʠʭʦʜʠʪʩʷ 73% ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 54 % ʚʳʨʫʯʢʠ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʢ 2023 ʛ. 

ʫʜʝʨʞʘʥʠʝʤ ʜʦʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʦʩʪʦʤ ʚʳʨʫʯʢʠ ʜʦ 58%. ʕʪʦ ʩʚʷʟʘʥʦ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ 

ʨʝʛʠʦʥʝ, ʠ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʫʨʙʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʙʫʨʥʳʤ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, ʨʦʩʪʦʤ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʘʢʪʠʚʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚ ʂʠʪʘʝ ʠ 

ʀʥʜʠʠ) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʝʤʫ ʩʪʘʥʜʘʨʪʦʤ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ. 

ɺʪʦʨʦʡ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʨʝʛʠʦʥ ʥʘ ʨʳʥʢʝ ï ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ (ʉʐɸ ʠ 

ʂʘʥʘʜʘ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʯʠʩʣʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʳʡ ʨʝʛʠʦʥ 

ʦʧʝʨʝʞʘʶʪ ʠ ʩʪʨʘʥʳ ɽʚʨʦʧʳ, ʠ ʩʪʨʘʥʳ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ʥʘ ʜʦʣʶ ʉʐɸ ʠ 
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ʂʘʥʘʜʳ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ 28 % ʚʳʨʫʯʢʠ ʚ ʩʝʛʤʝʥʪʝ (ɽʚʨʦʧʘ ï ʦʢʦʣʦ 10%, 

ʃʘʪʠʥʩʢʘʷ ɸʤʝʨʠʢʘ ï 6,6%). ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʫʨʦʚʥʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʫʩʣʫʛ 

ʩʝʛʤʝʥʪʘ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʝ ʨʳʥʢʠ ʩʪʨʘʥ, ʪʘʢ ʠ ʯʘʩʪʦʪʦʡ ʦʙʨʘʱʝʥʠʷ ʟʘ ʫʩʣʫʛʦʡ. 

ʈʘʟʚʠʪʠʝ ʨʳʥʢʘ ʠʤʝʝʪ ʩʣʦʞʠʚʰʠʝʩʷ ʥʝ ʪʦʣʴʢʦ ʨʝʛʠʦʥʘʣʴʥʳʝ, ʥʦ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɽʩʣʠ ʩʘʤʳʝ ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʳʥʢʘ (ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʲʝʤ 

ʚʳʨʫʯʢʠ) ʭʘʨʘʢʪʝʨʠʟʫʝʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʪʨʘʥʳ ʩ ʨʘʟʚʠʚʘʶʱʠʤʠʩʷ 

ʨʳʥʢʘʤʠ (ʂʠʪʘʡ, ʀʥʜʠʷ, ɹʨʘʟʠʣʠʷ, ʀʥʜʦʥʝʟʠʷ, ʈʦʩʩʠʷ), ʪʦ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ (ʜʦʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʨʳʥʦʢ, ʩʨʝʜʥʷʷ ʚʳʨʫʯʢʘ ʥʘ ʦʜʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ) ʚʳʰʝ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ (ʉʐɸ, 

ʉʠʥʛʘʧʫʨ, ɻʦʥʢʦʥʛ, ʩʪʨʘʥʳ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ) ʠ ʪ.ʜ. ʅʠʟʢʠʡ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ 

ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʦʙʲʷʩʥʷʝʪ ʢʨʘʡʥʝ 

ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ (20-25%) ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ (ʵʬʬʝʢʪ ʥʠʟʢʦʛʦ 

ʩʪʘʨʪʘ), ʚ ʦʪʣʠʯʠʠ ʦʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ (ʪʝʤʧ ʨʦʩʪʘ 5-10%), ʛʜʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʀɻʄ ʠʜʝʪ ʥʝ ʩʪʦʣʴʢʦ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ, ʩʢʦʣʴʢʦ ʚ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʣʠʜʝʨʩʪʚʦ ʥʘ ʨʳʥʢʝ ʩʦʭʨʘʥʷʪ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʩʦʢʦʨʘʟʚʠʪʳʝ ʩʪʨʘʥ rʤʠʨʘ (ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ, ɽʚʨʦʧʘ), ʘ ʪʘʢʞʝ ʩʪʨʘʥ r

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʠ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ. ɺ ʜʠʥʘʤʠʢʝ ʦʭʚʘʪʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʫʩʣʫʛʘʤʠ Ride Hailing ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʠʟ ʩʪʨʘʥ ʣʠʜʝʨʦʚ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʶʪ ʏʠʣʠ (ʚ 1,5 ʨʘʟʘ), ʄʝʢʩʠʢʘ (1,5 ʨʘʟʘ, ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ 

ʚʭʦʞʜʝʥʠʝ ʢ 2023 ʛ. ʚ 20 ʩʪʨʘʥ ʩ ʩʘʤʳʤʠ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ), ʂʠʪʘʡ (ʨʦʩʪ 

ʥʘ 46% ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ 47% ʫʨʦʚʝʥʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʨʳʥʦʢ).  

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʩʝʛʤʝʥʪʘ ï ʩʥʠʞʝʥʠʝ ʪʘʨʠʬʦʚ ʥʘ ʪʘʢʩʠ ʠ 

ʧʨʦʩʪʦʪʘ ʙʨʦʥʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʨʘʙʦʪʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ 

ʩʝʛʤʝʥʪʝ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʩʦʩʪʦʷʥʠ ʁ

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʘʙʦʪʝ ʩʝʪʝʚʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʪʘʢʩʦʤʦʪʦʨʥʳʭ 

ʢʦʤʧʘʥʠʡ. 
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ʂʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʢʦʤʧʘʥʠʡ ʩʚʷʟʘʥʳ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʳʥʢʘ (ʚ ʯʘʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ, ʬʦʨʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʦʪʜʝʣʴʥʳʭ ʠʛʨʦʢʦʚ ʠ ʪ.ʜ.), ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʝʣʝʡ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ çʪʝʧʣʦʚʳʝ 

ʢʘʨʪʳè Lyft ). 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʳʥʢʘ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʘʨʝʥʜʳ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ: ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʦʙʲʝʤʘʭ 

ʦʮʝʥʢʠ ʩʝʛʤʝʥʪʘ ʜʦʭʦʜʠʪ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʨʘʟ (ʦʪ 1,5 ʜʦ ʙʦʣʝʝ 60 ʤʣʨʜ. 

ʜʦʣʣ. ʉʐɸ) ʧʨʠ ʙʦʣʝʝ ʩʦʧʦʩʪʘʚʠʤʳʭ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʘʭ ʨʦʩʪʘ (17-20%). 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʢʘʨʰʝʨʠʥʛʘ ʩʚʷʟʘʥʳ ʩ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʥʝɻʬʬʝʢʪʠʚʥʦʩʪʴʶ: ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʢʦʤʧʘʥʠʠ Frost & Sullivan (2015 ʛ.), 

ʝʩʣʠ ʧʨʦʙʝʛ ʣʠʯʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 16 ʪʳʩ. ʢʤ, ʦʪ ʥʝʛʦ ʚʳʛʦʜʥʝʝ 

ʦʪʢʘʟʘʪʴʩʷ ʚ ʧʦʣʴʟʫ ʢʘʨʰʝʨʠʥʛʘ. 

ʇʨʠ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ 

ʢʘʨʰʝʨʠʥʛʘ, ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʤʦʜʝʣʴ Station-based 

(ʢʣʠʝʥʪ ʟʘʙʠʨʘʝʪ ʘʚʪʦʤʦʙʠʣʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʠ ʚʦʟʚʨʘʱʘʝʪ ʝʛʦ ʪʫʜʘ ʞʝ), 

ʚ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ Free-floating (ʢʨʘʪʢʦʩʨʦʯʥʘʷ ʘʨʝʥʜʘ ʘʚʪʦʤʦʙʠʣʷ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʩʪʘʚʣʷʪʴ ʘʚʪʦʤʦʙʠʣʴ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʚ ʟʦʥʝ ʟʘʚʝʨʰʝʥʠʷ 

ʘʨʝʥʜʳ).  

ʉʘʤʳʤ ʢʨʫʧʥʳʤ ʨʳʥʢʦʤ ʢʘʨʰʝʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʘʟʠʘʪʩʢʠʡ (40% 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ), ʦʥ ʞʝ ʷʚʣʷʝʪʩʷ ʠ ʩʘʤʳʤ ʜʠʥʘʤʠʯʥʳʤ (ʥʘʨʷʜʫ ʩ ʨʦʩʩʠʡʩʢʠʤ). 

ɺʪʦʨʳʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʜʸʪ ʨʳʥʦʢ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ (37%). 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʝʛʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʢʦʤʧʘʥʠʡ ʚ ʦʜʥʦʡ ʩʪʨʘʥʝ ʧʨʠʩʫʪʩʪʚʠʷ (ʜʘʞʝ ʤʠʨʦʚʳʭ 

ʣʠʜʝʨʦʚ), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ SHARE NOW, ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʨʳʥʢʝ ʉʐɸ, ʂʘʥʘʜʳ 

ʠ ɽʚʨʦʧʳ (ʥʦ ʟʘʢʨʳʚʰʝʡ ʩʝʨʚʠʩʳ car2go ʚ ʂʠʪʘʝ). ʆʙʲʝʤ ʨʳʥʢʘ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʝʟʜʦʢ (ʨʳʥʦʢ ʧʦʠʩʢʘ ʧʦʧʫʪʯʠʢʦʚ ï ʢʘʨʧʫʣʠʥʛ) ʚ ʦʮʝʥʢʘʭ 

ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 7 ʜʦ 50 ʤʣʨʜ. ʜʦʣʣ. ʧʨʠ 

ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʩʦʚʦʢʫʧʥʳʭ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʘʭ ʨʦʩʪʘ ʚ 19-20%.  
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ʈʦʩʪ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʝʟʜʦʢ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝʤ 

ʧʨʝʠʤʫʱʝʩʪʚ ʯʘʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʙʝʟ ʟʘʪʨʘʪ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʚʣʘʜʝʣʴʮʘ ʘʚʪʦʤʦʙʠʣʷ. ʈʦʩʪ ʮʝʥ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘʨʷʜʫ ʩ ʨʦʩʪʦʤ 

ʮʝʥ ʥʘ ʪʦʧʣʠʚʦ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ 

ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ ʦʙʤʝʥʘ ʧʦʝʟʜʢʘʤʠ. ʆʜʥʘʢʦ ʧʨʠʦʨʠʪʝʪʳ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʝ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʶʪ ʨʦʩʪ ʨʳʥʢʘ. 

ʌʘʢʪʦʨʘʤʠ, ʩʜʝʨʞʠʚʘʶʱʠʤʠ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʨʳʥʢʘ, 

ʷʚʣʷʶʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʝʛʦ ʨʘʟʚʠʪʠʶ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʦʣʴʰʝ 

ʜʦʚʝʨʷʶʱʠʭ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʫʩʣʫʛʘʤ (ʚ ʩʚʷʟʠ ʩ ʦʧʘʩʝʥʠʷʤʠ ʧʦ 

ʧʦʚʦʜʫ ʣʠʯʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ) ʠ ʢʦʤʧʣʝʢʩʥʘʷ ʥʘʮʠʦʥʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʧʦʣʠʪʠʢʘ.  

ʂ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʢʘʨʧʫʣʠʥʛʘ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʈʦʩʪ ʦʙʲʝʤʦʚ ʝʞʝʜʥʝʚʥʳʭ ʧʦʝʟʜʦʢ ʥʘ ʩʨʝʜʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʚ 

ʩʠʩʪʝʤʝ ʢʘʨʧʫʣʠʥʛʘ; 

¶ ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʝʟʜʢʠ çʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠè; 

¶ ʕʢʩʧʘʥʩʠʷ BlaBlaLines (ʝʞʝʜʥʝʚʥʳʭ ʧʦʝʟʜʦʢ ʥʘ ʩʨʝʜʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ); 

¶ ʀʥʪʝʛʨʘʮʠʷ ʩ ʘʚʪʦʙʫʩʘʤʠ. 

ʈʘʟʚʠʪʠʝ ʩʝʛʤʝʥʪʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, 

ʨʘʙʦʪʘʶʱʝʛʦ ʯʝʨʝʟ ʢʦʨʦʪʢʠʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʥʘ ʢʦʨʦʪʢʦʤ (ʚ ʦʩʥʦʚʥʦʤ) 

ʙʝʟʦʩʪʘʥʦʚʦʯʥʦʤ ʤʘʨʰʨʫʪʝ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ (ʰʘʪʪʣʳ), ʚ ʬʦʨʤʘʪʝ 

ʩʝʨʚʠʩʥʳʭ ʤʦʜʝʣʝʡ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʰʘʪʪʣʦʚ ʠ ʚ ʚʠʜʝ 

ʯʘʨʪʝʨʥʳʭ ʯʝʣʥʦʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʝʝ ʜʨʫʛʠʭ ʩʝʛʤʝʥʪʦʚ. ɺ ʜʘʥʥʦʤ 

ʩʝʛʤʝʥʪʝ ʛʦʨʠʟʦʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʝʚʳʰʘʝʪ 10 ʣʝʪ: ʧʨʠ ʪʦʤ, ʯʪʦ ʢ 2030 ʛ 

ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʰʘʪʪʣʳ ʥʘ ʢʦʨʦʪʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ ʙʦʣʝʝ 60 % ʨʳʥʢʘ ʪʨʘʥʟʠʪʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʧʨʦʝʢʪʦʚ ʧʦʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ 
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ʩʝʛʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʩʪʘʥʦʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʠʯʝʩʢʫʶ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʝʤʢʦʩʪʴ ʨʳʥʢʘ ʧʦʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʜʣʷ 

ʨʳʥʢʘ ʨʝʛʠʦʥʘʤʠ ʷʚʣʷʶʪʩʷ ɽʚʨʦʧʘ ʠ ʉʝʚʝʨʥʘʷ ɸʤʝʨʠʢʘ. ʉʘʤʳʤ ʜʠʥʘʤʠʯʥʳʤ 

ʷʚʣʷʝʪʩʷ ʨʳʥʦʢ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʅʘʠʤʝʥʴʰʠʡ ʧʦʪʝʥʮʠʘʣ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ ʩʣʦʞʠʣʩʷ ʚ ʩʪʨʘʥʘʭ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ 

(ʢʦʥʢʫʨʝʥʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ) ʠ ɸʬʨʠʢʠ 

(ʥʠʟʢʠʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ). 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʰʘʪʪʣʳ, ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʩʧʨʦʩ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʜʦʧʦʣʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʪʦ ʚ ʵʪʦʤ ʩʝʛʤʝʥʪʝ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʨʳʥʢʘ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʙʫʜʫʪ 

ʠʤʝʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʘʤʠ.  

ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʳ ʧʨʠʨʦʩʪʘ ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ ʚ 

ʩʝʛʤʝʥʪʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ: ʜʦ 50,3% ʢ 2030 

ʛ. ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʲʝʤʝ ʨʳʥʢʘ ʦʢʦʣʦ 11 ʤʣʨʜ. ʜʦʣʣ. ʠ 

CAGR 11% (2018 ʛ.). ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʦʛʦ ʨʦʩʪʘ ʙʫʜʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʟʘ ʩʯʝʪ ʩʪʨʘʥ ɽʚʨʦʧʳ ʠ ʂʠʪʘʷ.  

ʄʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʘʤʢʘʭ 

ʯʝʪʳʨʝʭ ʘʩʧʝʢʪʦʚ: ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʠʥʪʝʛʨʘʮʠʠ ʫʩʣʫʛ, 

ʠʥʪʝʛʨʘʮʠʠ ʪʘʨʠʬʦʚ ʠ ʬʠʟʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ. ʈʘʟʚʠʪʠʝ ʩʝʛʤʝʥʪʘ ʩʚʷʟʘʥʦ ʩ 

ʦʩʥʦʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʦʝʟʜʦʢ - 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʦʧʣʘʪʳ (ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʤʘʨʪ-ʢʘʨʪʳ ʠ 

ʤʦʙʠʣʴʥʳʝ ʧʣʘʪʝʞʠ ʟʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʶʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʮʠʧʘ ʙʝʩʰʦʚʥʦʩʪʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʀɻʄ). 

ʇʦʨʪʘʪʠʚʥʦʩʪʴ, ʛʠʙʢʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʥʘʣʠʯʠʷ ʪʦʣʴʢʦ ʦʜʥʦʡ ʩʤʘʨʪ-ʢʘʨʪʳ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʮʝʣʳʡ ʨʷʜ ʙʠʣʝʪʦʚ, ʥʝʩʢʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʠ ʩʪʦʨʦʥʥʠʭ ʫʩʣʫʛ (ʪʘʢʠʭ ʢʘʢ ʧʨʠʣʦʞʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʧʨʠʣʦʞʝʥʠʷ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʨʫʢʪʫʨʥʦʡ 
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ʧʝʨʝʩʪʨʦʡʢʝ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʩʪʨʘʥʘʭ, ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʱʠʭ 

ʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ.  

ʉʘʤʳʤ ʙʳʩʪʨʦʨʘʩʪʫʱʠʤ ʨʝʛʠʦʥʦʤ ʥʘ ʨʳʥʢʝ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ 

ʧʝʨʝʚʦʟʦʢ ʷʚʣʷʝʪʩʷ ɸʟʠʷ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘ ʩʯʝʪ ʖʞʥʦʡ ʂʦʨʝʠ, ʀʥʜʠʠ, 

ʂʠʪʘʷ, ʄʘʣʘʡʟʠʠ ʠ ʊʘʠʣʘʥʜ (ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʩʝʛʤʝʥʪʘ ʷʚʣʷʶʪʩʷ 

ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ). ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʵʣʝʢʪʨʦʥʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʘʨʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʦʨʦʜʘʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ ʤʠʨʘ: ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ, ɻʝʨʤʘʥʠʠ, ʉʐɸ, ʠ ʉʠʥʛʘʧʫʨʝ. 

ɸʢʪʠʚʥʦ ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʩʝʛʤʝʥʪʦʤ ʨʳʥʢʦʤ ʀɻʄ ʩʪʘʥʦʚʠʪʩʷ 

ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪ:ɹ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʧʦʝʟʜʦʢ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 5 

ʤʠʣʴ (8 ʢʤ) ʠʣʠ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ çʧʝʨʚʦʡ ʤʠʣʠè ʠ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 50-60% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʝʟʜʦʢ. ʅʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʚʦʟʨʘʩʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʥʠʟʢʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪʠ ʚ ʧʨʠʛʦʨʦʜʥʳʭ ʟʦʥʘʭ ʠ ʩʝʣʴʩʢʦʡ 

ʤʝʩʪʥʦʩʪʠ, ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʮʝʥʦʦʦʙʨʘʟʦʚʘʥʠʷ ʪʦʣʴʢʦ 8-15 % ʨʳʥʢʘ ʪʘʢʠʭ 

ʧʝʨʝʚʦʟʦʢ ʤʦʞʝʪ ʙʳʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʘ ʟʘ ʩʯʝʪ ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪʠ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣ ʨʳʥʢʘ ʚ 2030 ʛ. ʚ ʉʐɸ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ 200 ʜʦ 300 ʤʣʨʜ. ʜʦʣʣ., 

ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ - ʦʪ 100 ʜʦ 150 ʤʣʨʜ. ʜʦʣʣ., ʘ ʚ ʂʠʪʘʝ ï ʦʪ 30 ʜʦ 50 ʤʣʨʜ. 

ʜʦʣʣ.  

ʉʪʘʥʦʚʣʝʥʠʝ ʨʳʥʢʘ ʀɻʄ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʢʪʠʚʥʳʤʠ ʩʣʠʷʥʠʷʤʠ ʠ 

ʧʦʛʣʦʱʝʥʠʷʤʠ ʢʦʤʧʘʥʠʡ ʢʘʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ (ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʘʥʠʡ ʚ ʦʜʥʦʤ 

ʩʝʛʤʝʥʪʝ ï ʨʳʥʦʢ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʘʨʝʥʜʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ), ʪʘʢ ʠ ʧʦ 

ʵʢʩʧʘʥʩʠʦʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ (ʨʳʥʦʢ ʤʦʙʠʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʟʘʢʘʟʘ 

ʪʘʢʩʠ). ɹʦʣʝʝ ʩʣʘʙʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʛʨʦʢʦʚ ʢʘʨʰʝʨʠʥʛʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʛʠʛʘʥʪʘʤʠ ʨʳʥʢʘ ʤʦʙʠʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʟʘʢʘʟʘ ʪʘʢʩʠ ʧʨʠʚʝʣʘ ʢ 

ʘʢʪʠʚʥʳʤ ʩʣʠʷʥʠʷʤ ʠ ʧʦʛʣʦʱʝʥʠʷʤ ʢʦʤʧʘʥʠʡ ʩʝʛʤʝʥʪʘ: Getaround (ʉʐɸ) 

ʧʨʠʦʙʨʝʣ ʚ 2019 ʛ. ʢʦʤʧʘʥʠʶ Drivy (ʌʨʘʥʮʠʷ), Communauto (ʂʘʥʘʜʘ) ʚ 2018 

ʛʦʜʫ ʢʫʧʠʣʘ Vrtucar, Atlantic Carshare. ʂʦʤʧʘʥʠʷ SHARE NOW - ʣʠʜʝʨ 

ʩʝʛʤʝʥʪʘ ʚʦʟʥʠʢʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʜʠʥʝʥʠʡ ʩʝʨʚʠʩʦʚ car2go ʠ DriveNow 

ʢʦʤʧʘʥʠʡ Daimler ʠ BMW.  
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ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʢʣʶʯʝʚʳʭ ʢʦʤʧʘʥʠʡ ʚ ʩʝʛʤʝʥʪʘʭ 

ʢʘʨʰʝʨʠʥʛʘ, ʢʘʨʧʫʣʠʥʛʘ ʠ ʤʦʙʠʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʟʘʢʘʟʘ ʪʘʢʩʠ ʧʦʢʘʟʳʚʘʝʪ 

ʫʙʳʪʦʯʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ 

ʫʩʣʫʛʠ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʠ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ 

ʧʝʨʝʚʦʟʦʢ, ʦʢʘʟʳʚʘʶʪʩʷ ʙʦʣʝʝ ʬʠʥʘʥʩʦʚʦ ʫʩʪʦʡʯʠʚʳʤʠ. ʕʪʦ ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʩ ʪʝʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʚʝʜʫʪ ʙʦʣʝʝ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʫʶ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

4. ɸʥʘʣʠʟ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʀɻʄ ʚ 

ʩʪʨʘʥʘʭ ʤʠʨʘ 

ɸʥʘʣʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʥʘ ʨʳʥʢʝ ʀɻʄ ʠ ʧʨʦʛʥʦʟ ʝʛʦ ʨʘʟʚʠʪʠʷ 

ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚ ʧʦʩʣʝʜʥʠʝ 3-4 ʛʦʜʘ ʛʝʦʛʨʘʬʠʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʘʢʪʠʚʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʚ 

ʩʪʨʘʥʘʭ ɸʟʠʠ, ʧʨʠ ʵʪʦʤ ʧʨʠʟʥʘʥʥʦʝ ʣʠʜʝʨʩʪʚʦ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʛʦʨʦʜʘʤ ɽʚʨʦʧʳ, ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, 

ɺʦʩʪʦʯʥʦʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʥʚʝʩʪʠʮʠʡ 

ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʝ ʥʘ ʧʨʦʜʫʢʪʘʭ, ʘ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʠʟʤʝʥʝʥʠʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʧʦʣʫʯʠʣʠ ʧʨʦʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ (ʧʦʯʪʠ 

ʧʦʣʦʚʠʥʘ ʦʙʲʝʤʘ) ʠ ʨʝʰʝʥʠʷʤʠ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ (1/3).  

ʉ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʦʙʣʘʩʪʠ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʠ ʫʩʧʝʰʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ: 

V ʩʚʷʟʴ (ʪʝʣʝʤʘʪʠʢʘ, ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʪʝʭʥʦʣʦʛʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʢʦʚʢʠ ʠ 

ʤʦʙʠʣʴʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʛʦʣʦʩʘ ʠ ʞʝʩʪʦʚ),  

V ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʦʞʜʝʥʠʝ (ʜʘʪʯʠʢʠ/ ʧʦʣʫʧʨʦʚʦʜʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ 

ʘʚʪʦʥʦʤʥʳʭ ʨʝʰʝʥʠʡ),  
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V ʫʤʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ (ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʣʠʟʠʥʛ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʫʧʨʘʚʣʝʥʠʝ ʘʚʪʦʧʘʨʢʦʤ), 

V ʵʣʝʢʪʨʦʤʦʙʠʣʴʥʦʩʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ 

ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʧʨʦʝʢʪʦʚ ʀɻʄ: 

- ʧʨʦʝʢʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʰʠʨʦʢʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʠ ʧʦʣʥʫʶ 

ʠʥʪʝʛʨʘʮʠʶ ʚʩʝʭ ʩʦʚʤʝʩʪʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʣʫʛ 

ʤʦʙʠʣʴʥʦʩʪʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ: ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʨʳʥʢʘ ʜʣʷ ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʢ 

ʫʩʣʫʛʠ (MaaS) ʠ ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ çplug-and-play 

smart cityè ʧʨʠ ʘʢʪʠʚʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʢʘʢ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, 

ʪʘʢ ʠ ʢʨʫʧʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʢʦʤʧʘʥʠʡ (ʧʨʦʝʢʪʳ ʚ ʛʦʨʦʜʘʭ 

ʉʝʚʝʨʥʦʡ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ); 

- ʨʘʟʚʠʪʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʚ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʳ ʚ ʛʦʨʦʜʘʭ 

ɸʚʩʪʨʠʠ);  

- ʩʠʩʪʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠʥʥʦʚʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ 

ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʧʨʦʝʢʪʳ ʚ ʛʦʨʦʜʘʭ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ɽʚʨʦʧʳ); 

ɺ ʛʦʨʦʜʘʭ ɽʚʨʦʧʳ ʨʝʘʣʠʟʘʮʠ ̫ʧʨʦʝʢʪʦʚ ʀɻʄ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ. ʋʩʧʝʰʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʟʘʚʠʩʠʪ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʨʝʰʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʛʦʨʦʜʩʢʠʭ ʧʨʦʙʣʝʤ ʤʦʙʠʣʴʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʘʱʝ 

ʚʩʝʛʦ ʥʘ ʙʘʟʝ ʛʦʨʦʜʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʛ.ɺʝʥʘ, ɸʚʩʪʨʠʷ). 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʦʚ ʩʚʷʟʘʥʘ ʠʣʠ ʩ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ 

ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ (Unifly  ʚ ɸʥʪʚʝʨʧʝʥʝ, GoodVision ʚ ʃʦʥʜʦʥʝ, 

Cabture ʚ ɸʤʩʪʝʨʜʘʤʝ, ʧʨʦʝʢʪ Whim ʚ ʍʝʣʴʩʠʥʢʠ) ʠʣʠ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ 

ʫʧʨʘʚʣʝʥʠʝʤ ʀɻʄ (AppyParking ʚ ʃʦʥʜʦʥʝ, Worldsensing ʚ ɹʘʨʩʝʣʦʥʝ ʠ ʪ.ʜ.). 

ʅʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʝ ʧʨʦʝʢʪʳ ʀɻʄ ʚ ʩʪʨʘʥʘʭ ɺʦʩʪʦʯʥʦʡ ʠ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʬʦʨʤʘʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 
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(ʂʠʪʘʡ, ʖʞʥʘʷ ʂʦʨʝʷ) ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʛʦʨʦʜʘʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʳʜʝʣʝʥʥʳʭ ʩ ʫʯʝʪʦʤ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ 

ʥʠʭ ʪʝʥʜʝʥʮʠʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʦʙʠʣʠʟʘʮʠʠ ʪʠʧʦʚ ʛʦʨʦʜʦʚ ʠ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʥʦʚʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʳʥʢʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʀɻʄ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʶʪʩʷ ʩʪʘʨʪʘʧʳ ʚ 

ʦʙʣʘʩʪʠ ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪʠ (ʥʘ ʜʦʣʶ ʂʠʪʘʷ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 85% ʠʟ ʧʦʯʪʠ 6 

ʤʣʨʜ. ʜʦʣʣ. ʠʥʚʝʩʪʠʮʠʡ).  

ʇʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʀɻʄ, ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʐɸ ʩʚʷʟʘʥʳ ʢʘʢ 

ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʧʨʦʝʢʪ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʪʢʨʳʪʦʡ ʩʝʪʠ ʟʘʨʷʜʦʢ ʘʚʪʦʤʦʙʠʣʝʡ ChargePoint, ʧʨʦʝʢʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ NEXT Future Transportation), ʪʘʢ 

ʠ ʩ ʨʳʥʢʦʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ 

(UrbanFootprint - ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʧʦ ʤʦʙʠʣʴʥʦʩʪʠ, ʧʨʦʝʢʪ Swifly ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ). 

ʈʦʩʩʠʡʩʢʘʷ ʧʨʘʢʪʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʀɻʄ ʧʦʢʘ ʪʦʣʴʢʦ 

ʥʘʯʠʥʘʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʯʘʱʝ ʚʩʝʛʦ ʩʚʷʟʘʥʘ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʘʨʪʘʧʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʘ ʥʝ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ) ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚ ʚ ʦʙʣʘʩʪʠ ʀɻʄ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ 

ʧʨʦʚʝʜʝʥʠʶ ʢʨʫʧʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʦʨʛʘʥʠʟʘʮʠʷ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʦʛʠʩʪʠʢʠ ʚ ʘʛʣʦʤʝʨʘʮʠʠ ɹʦʣʴʰʦʡ ʉʦʯʠ ʢ ʧʨʦʚʝʜʝʥʠʶ ɿʠʤʥʝʡ ʆʣʠʤʧʠʘʜʳ 

2014, ʚ ʛʦʨʦʜʘʭ, ʧʨʠʥʠʤʘʶʱʠʭ ʤʘʪʯʠ ʏʝʤʧʠʦʥʘʪʘ ʤʠʨʘ ʧʦ ʬʫʪʙʦʣʫ 2018 ʛ. ʠ 

ʪ.ʜ.) 

5. ɸʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʀɻʄ 

ʈʳʥʦʢ ʀɻʄ ʚ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ.  

ʅʘ ʜʦʣʶ ʈʦʩʩʠʠ ʧʨʠʭʦʜʠʪʩʷ 2,9% ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʩʣʫʛʘʤʠ ʠ ʚʩʝʛʦ 1,7 % 

ʦʪ ʦʙʲʝʤʘ ʚʳʨʫʯʢʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ Ride Hailing. ʇʨʦʛʥʦʟʠʨʫʝʪʩʷ, ʯʪʦ 
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ʥʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ ʘʙʩʦʣʶʪʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ (ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ 

1,5, ʘ ʦʙʲʝʤʘ ʚʳʨʫʯʢʠ ʚ 1,7 ʨʘʟʘ) ʢ 2023 ʛ. ʜʦʣʷ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʠʨʦʚʦʤ 

ʦʙʲʝʤʝ ʫʤʝʥʴʰʠʪʩʷ ʜʦ 2,6% ʠ 1,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦ ʨʘʟʤʝʨʫ ʩʨʝʜʥʝʛʦ 

ʜʦʭʦʜʘ ʦʪ ʦʜʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʝʛʤʝʥʪʝ ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʪʦʣʴʢʦ 58 ʤʝʩʪʦ, 

ʈr ʥʦʢ ʤʦʙʠʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʟʘʢʘʟʘ ʪʘʢʩʠ ʚ ʈʦʩʩʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦʨʷʜʢʘ 

368,5 ʤʣʨʜ. ʨʫʙ. (ʦʢʦʣʦ 6 ʤʣʨʜ. ʜʦʣʣ.). ʈʳʥʦʢ ʘʛʨʝʛʘʪʦʨʦʚ ʪʘʢʩʠ ʟʘʥʠʤʘʝʪ 

ʦʢʦʣʦ 60% ʚʩʝʛʦ ʨʳʥʢʘ ʪʘʢʩʠ ʈʦʩʩʠʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʜʦʣʝʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ: ʥʘ ʜʦʣʶ 5 ʢʨʫʧʥʝʡʰʠʭ ʢʦʤʧʘʥʠʡ-ʘʛʨʝʛʘʪʦʨʦʚ ʪʘʢʩʠ 

ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 80% ʨʳʥʢʘ. ʈʘʟʚʠʪʠʝ ʫʩʣʫʛ ʪʘʢʩʠ ʥʘ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤʘʭ 

ʚ ʈʦʩʩʠʠ ʩʚʷʟʘʥʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʫʩʣʫʛ ʪʘʢʩʠ. ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʜʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʠʭ ʧʦʢʫʧʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʠʞʝ - 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʩʠ ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʛʦʜʥʝʝ ʧʦʢʫʧʢʠ ʣʠʯʥʦʛʦ 

ʘʚʪʦʤʦʙʠʣʷ ʠ ʜʘʞʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʟʘʤʝʥʷʝʪ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʧʝʨʠʦʜ ʨʝʟʢʦʛʦ ʨʦʩʪʘ ʨʳʥʢʘ ʧʦʜʭʦʜʠʪ ʢ ʢʦʥʮʫ ʠ ʧʦʩʪʝʧʝʥʥʦ 

ʩʤʝʥʷʝʪʩʷ ʧʝʨʠʦʜʦʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʛʤʝʥʪʘ.  

ʈʝʛʠʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʪʨʝʥʜʦʚ ʥʘ ʨʳʥʢʝ 

ʫʩʣʫʛ ʪʘʢʩʠ ʥʘ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: ʚ 

ʢʨʫʧʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʮʝʥʪʨʘʭ ʠ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʷʭ ʨʳʥʦʢ 

ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ, ʘ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʘʭ ʪʝʤʧʳ ʨʦʩʪʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʚʦʟʨʘʩʪʘʶʪ. ʈʘʟʣʠʯʘʶʪʩʷ ʣʠʜʝʨʳ ʨʳʥʢʘ ʚ ʛʦʨʦʜʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ: ʚ ʛʦʨʦʜʘʭ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʚʳʰʝ 500 ʪʳʩ. ʯʝʣʦʚʝʢ ʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʥʠʤʘʝʪ 

çʗʥʜʝʢʩ.ʊʘʢʩʠè, ʩ ʥʘʩʝʣʝʥʠʝʤ ʦʪ 100 ʜʦ 500 ʪʳʩ. ï ʨʘʚʥʳʝ ʜʦʣʠ ʟʘʥʠʤʘʶʪ 

çʗʥʜʝʢʩ.ʊʘʢʩʠè, çɺʝʟʝʪè ʠ çʄʘʢʩʠʤè. 

ɺʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʫʩʣʫʛ ʪʘʢʩʠ ʥʘ ʤʦʙʠʣʴʥʳʭ 

ʧʣʘʪʬʦʨʤʘʭ ʠ ʩʦʚʤʝʩʪʥʳʭ ʧʦʝʟʜʦʢ ʚʳʩʪʫʧʘʝʪ ʥʘʣʠʯʠʝ ʪʝʭʥʦʣʦʛʠʡ (ʦʩʦʙʝʥʥʦ 

ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʰʠʨʝʥʠʷ ʚʠʜʦʚ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ) ʠ ʜʦʩʪʫʧ ʢ ʢʘʧʠʪʘʣʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚ ʩʝʛʤʝʥʪʝ ʀɻʄ ʚ ʈʦʩʩʠʠ (ʪʘʢʞʝ, ʢʘʢ ʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ) 

ʦʙʦʟʥʘʯʠʣʩʷ ʪʨʝʥʜ ʥʘ ʢʦʥʩʦʣʠʜʘʮʠʶ ʠʛʨʦʢʦʚ (ʩʣʠʷʥʠʝ ʩʝʨʚʠʩʦʚ RuTaxi, Uber 

ʠ çʗʥʜʝʢʩ.ʊʘʢʩʠè ʠ ʪ.ʜ.) ʧʨʠ ʚʳʩʦʢʦʡ ʜʦʣʝ ʫʯʘʩʪʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ. 4 

ʠʟ 6 ʢʨʫʧʥʝʡʰʠʭ ʠʛʨʦʢʦʚ ʨʳʥʢʘ ʷʚʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʠʥʦʩʪʨʘʥʥʳʭ 
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ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ (ʆʆʆ çʗʥʜʝʢʩ.ʊʘʢʩʠè, ʆʆʆ çɻɽʊʊɸʂʉʀ ʈʋʉè, ʆʆʆ 

çʋɹɽʈ ʊɽʂʅʆʃʆɼɾʀè ʠ ʆʆʆ çʉʊʆʃʀʎɸ ɼʉè- ʦʧʝʨʘʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ çɺɽɿɽʊ. ʉʝʨʚʠʩ ʟʘʢʘʟʘ ʧʦʝʟʜʦʢè). ɽʱʝ ʦʜʠʥ ʠʛʨʦʢ - ʆʆʆ "ʉʠʪʠ-

ʄʦʙʠʣ" ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦʡ ʯʘʩʪʥʦʡ ʠ ʠʥʦʩʪʨʘʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ.  

ɺʩʝ ʢʨʫʧʥʝʡʰʠʝ ʢʦʤʧʘʥʠʠ ʚ 2018 ʛ. ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʆʆʆ çʋɹɽʈ 

ʊɽʂʅʆʃʆɼɾʀè ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʙʳʪʢʠ ï ʜʦ 1/3 ʦʙʲʝʤʦʚ 

ʚʳʨʫʯʢʠ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʯʠʩʪʳʭ ʘʢʪʠʚʦʚ ʤʦʞʝʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʭ ʬʠʥʘʥʩʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʢʘʢ ʩʣʦʞʥʦʝ. 

ʆʙʲʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʘʨʝʥʜʳ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʫʚʝʣʠʯʠʣʩʷ ʟʘ 2018 ʛ ʚ 5 ʨʘʟ ʠ ʩʦʩʪʘʚʠʣ ʧʦʨʷʜʢʘ 7 ʤʣʨʜ. ʨʫʙ. ʇʨʠ ʵʪʦʤ 

ʩʦʚʦʢʫʧʥʳʝ ʨʘʩʭʦʜʳ ʞʠʪʝʣʝʡ ʚʳʨʦʩʣʠ ʟʘ ʛʦʜ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʠ 

ʧʦʯʪʠ 1 ʤʣʨʜ. ʨʫʙ., ʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 4,4 ʨʘʟʘ ʜʦ 229 

ʪʳʩ. ʯʝʣ. ɼʘʥʥʳʡ ʩʝʛʤʝʥʪ ʀɻʄ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʭ ʚ 

ʨʝʛʠʦʥʘʭ (ʚʩʝ ʢʨʫʧʥʝʡʰʠʝ ʦʧʝʨʘʪʦʨʳ ʟʘʷʚʠʣʠ ʦʙ ʵʢʩʧʘʥʩʠʠ ʚ ʨʝʛʠʦʥʳ ʚ 

ʙʣʠʞʘʡʰʠʝ 3-4 ʛʦʜʘ), ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

¶ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴ (ʩʪʦʠʤʦʩʪʴ 

ʚʣʘʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ); 

¶ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ 

ʢʨʠʪʠʯʝʩʢʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʧʨʦʙʦʢ, ʘ ʪʘʢʞʝ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ;  

¶ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʠʤʝʥʝʥʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʚ ʈʦʩʩʠʠ ʢʘʢ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʦʤ, ʪʘʢ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʫʨʦʚʥʷʭ;  

¶ ʦʧʝʨʘʮʠʦʥʥʳʡ ʣʠʟʠʥʛ ʩʪʘʣ ʪʝʭʥʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʦʡ ʚʳʙʦʨʘ ʜʣʷ 

ʢʦʤʧʘʥʠʡ ʢʘʨʰʝʨʠʥʛʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʩʚʦʝʤ ʦʩʥʦʚʥʦʤ 

ʙʠʟʥʝʩʝ, ʦʩʪʘʚʣʷʷ ʫʧʨʘʚʣʝʥʠʝ ʧʘʨʢʦʤ ʘʨʝʥʜʦʜʘʪʝʣʷʤ.  

ʅʘʨʷʜʫ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʵʢʩʧʘʥʩʠʝʡ ʢʣʶʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʨʘʟʚʠʪʠʷ ʢʘʨʰʝʨʠʥʛʘ ʚ ʈʦʩʩʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ (ʧʨʦʝʢʪ ʢʦʤʧʘʥʠʠ ʗʥʜʝʢʩ ʙʝʩʧʠʣʦʪʥʦʛʦ 
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ʢʘʨʰʝʨʠʥʛʘ) ʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ (ʧʨʦʝʢʪ ʛʦʩʢʦʨʧʦʨʘʮʠʠ ʈʦʩʪʝʭ ʠ ʢʦʤʧʘʥʠʠʠ 

ʆʆʆ "ʂʘʨʰʝʨʠʥʛ ʈʫʩʩʠʷ" (ʩʝʨʚʠʩ çɼʝʣʠʤʦʙʠʣʴè). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʢʘʨʰʝʨʠʥʛʘ ʚ ʈʦʩʩʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʢʪʠʚʥʳʭ ʩʣʠʷʥʠʡ ʠ ʧʦʛʣʦʱʝʥʠʡ ʨʘʙʦʪʘʝʪ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʝʡʰʠʭ ʠʛʨʦʢʦʚ. 

ʆʆʆ "ʂʘʨʰʝʨʠʥʛ ʈʫʩʩʠʷ" (ʩʝʨʚʠʩ çɼʝʣʠʤʦʙʠʣʴè ʠ çAnyTimeè, ʆʆʆ "ʅʊʉ" 

(YouDrive), ʆʆʆ "ʗʥʜʝʢʩ.ɼʨʘʡʚ", ɸʆ "ʂʘʨʰʝʨʠʥʛ"(BelkaCar). ɺʩʝ 4 

ʢʨʫʧʥʝʡʰʠʭ ʠʛʨʦʢʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʯʠʩʪʳʡ ʫʙʳʪʦʢ ʧʨʠ ʥʘʣʠʯʠʠ 

ʦʪʨʠʮʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪ ʘʚʪʦʥʦʤʠʠ (ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʬʠʥʘʥʩʦʚʫʶ 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʢʦʤʧʘʥʠʠ). ʅʝʛʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʯʠʩʪʳʭ ʘʢʪʠʚʦʚ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʛʨʦʢʦʚ, 

ʯʪʦ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʭ ʬʠʥʘʥʩʦʚʫʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʢʦʤʧʘʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʜʝʣʦʢ ʧʦ ʩʣʠʷʥʠʶ ʠ ʧʦʛʣʦʱʝʥʠʶ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʘʢʪʠʚʥʳʡ ʠʥʪʝʨʝʩ ʢ ʩʝʛʤʝʥʪʫ ʩʨʝʜʠ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ -

ʠʥʚʝʩʪʦʨʦʚ ʠʣʠ ʙʝʥʝʬʠʮʠʘʨʦʚ-ʯʘʩʪʥʳʭ ʣʠʮ. ʉʢʦʨʝʝ ʚʩʝʛʦ ʜʘʥʥʳʡ ʠʥʪʝʨʝʩ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʫʙʳʪʦʯʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʠʛʨʦʢʦʚ, ʩʚʷʟʘʥ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʦʤʧʘʥʠʡ ʚ ʩʤʝʞʥʳʝ ʦʪʨʘʩʣʠ ʠ ʧʝʨʩʧʝʢʪʠʚʦʡ ʢʦʥʪʨʦʣʷ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʩʝʛʤʝʥʪʦʚ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʳʥʢʘ ʀɻʄ ʚ ʈʦʩʩʠʠ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʦʵʪʦʤʫ 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʝʛʦ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʈʳʥʦʢ ʢʘʨʧʫʣʠʥʛʘ ʚ ʈʌ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʝʛʦ ʨʘʟʚʠʪʠʝ. 

ʀʤʝʥʥʦ ʩ ʥʝʛʦ ʥʘʯʠʥʘʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʚʩʝʛʦ 

ʨʳʥʢʘ ʀɻʄ (ʥʦʷʙʨʴ 2019 ʛ.). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʳʡ 

ʩʝʛʤʝʥʪ ʧʦʣʫʯʠʣ ʚ ʛʦʨʦʜʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʢʨʫʧʥʝʡʰʠʭ ʛʦʨʦʜʩʢʠʭ 

ʘʛʣʦʤʝʨʘʮʠʷʭ.  
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6. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʀɻʄ ʠ ʨʳʥʢʘ ʀɻʄ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ 

ɸʥʘʣʠʟ ʩʢʣʘʜʳʚʘʶʱʝʡʩʷ ʩʠʪʫʘʮʠʠ ʚʦ ʚʩʝʭ ʩʝʛʤʝʥʪʘʭ ʨʳʥʢʘ ʀɻʄ 

ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʜʚʘ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʘʧʨʘʚʣʝʥʠ,̫ ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʚʠʪʠʝʤ 

ʨʳʥʢʘ ʚ ʈʦʩʩʠʠ ʠ ʫʯʠʪʳʚʘʶʱʠʭ ʢʘʢ ʩʠʪʫʘʮʠʶ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʨʳʥʢʝ, ʪʘʢ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʠʨʦʚʳʝ 

ʪʨʝʥʜʳ ʨʘʟʚʠʪʠʷ ʩʝʛʤʝʥʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ: 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 

ʀɻʄ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʥʘ ʨʳʥʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʨʳʥʢʝ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ, ʨʳʥʢʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʀɻʄ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʀɻʄ ʧʨʝʜʣʘʛʘʝʪʩʷ: 

1. ʈʘʟʨʘʙʦʪʘʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʨʥrʢʘ ʀɻʄ ʚ ʈʌ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʦʧʨʦʩʘʭ ʚʢʣʶʯʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʦʚ ʀɻʄ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʚ ʜʦʢʫʤʝʥʪʘʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ 

ʨʘʟʚʠʪʠʷ ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʀɻʄ:  

1 ʫʨʦʚʝʥʴ (ʥʘʯʘʣʴʥʳʡ) ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ (ʩʚʷʟʘʥʥʳʡ ʩ ʚʥʝʜʨʝʥʠʝʤ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʥʘ ʙʘʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ) ʧʨʝʜʧʦʣʘʛʘʝʪ ʚ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀɻʄ ʥʘ ʦʩʥʦʚʝ 

ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠʣʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ; 

2 ʫʨʦʚʝʥʴ ï ʢʦʤʧʣʝʢʩʥʳʡ (ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʀɻʄ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʚʦ ʚʩʝʭ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʷʭ) ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʩʚʷʟʘʥ ʩʦ 
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ʩʪʠʤʫʣʠʨʦʚʘʥʠʝʤ ʩʧʨʦʩʘ ʩʦ ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʫʩʣʫʛʠ ʀɻʄ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʷʭ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝʤ ʫʩʣʦʚʠʡ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʀɻʄ ʨʦʩʩʠʡʩʢʠʤʠ 

ʢʦʤʧʘʥʠʷʤʠ (ʚʝʥʯʫʨʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʥʘʣʦʛʦʚʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ); 

3 ʫʨʦʚʝʥʴ ï ʫʨʦʚʝʥʴ Big Data Urban Mobility, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʟʜʘʥʠʝ 

ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʣʫʯʝʥʠʝʤ ʥʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʝʛʦ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʬʦʨʤ ʀɻʄ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʀɻʄ, ʥʦ ʠ ʩʘʤʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʨʦʩ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʦʚʘʪʴ 

ʧʨʦʜʚʠʞʝʥʠʶ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ (ʧʦʜʜʝʨʞʢʘ ʨʦʩʩʠʡʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʚ ʨʘʤʢʘʭ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʧʨʦʝʢʪʘ çʅʘʮʠʦʥʘʣʴʥʳʝ ʯʝʤʧʠʦʥʳè, 

ʈʦʩʩʠʡʩʢʠʤ ʵʢʩʧʦʨʪʥʳʤ ʮʝʥʪʨʦʤ ʠ ʪ.ʜ.). 

2. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʘʫʜʠʪʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ ʀɻʄ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʘʥʘʣʠʟʘ ʩʪʘʥʦʚʠʪʩʷ ʦʮʝʥʢʘ ʥʝ 

ʪʦʣʴʢʦ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʩʣʦʞʠʚʰʝʛʦʩʷ ʨʳʥʢʘ ʀɻʄ, ʝʛʦ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʠ 

ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ, ʥʦ ʠ ʫʨʦʚʥʷ ʛʦʪʦʚʥʦʩʪʠ ʛʦʨʦʜʦʚ ʢ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 

ʀɻʄ ʠ ʨʘʟʚʠʪʠʷ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ, ʪʘʢ ʠ ʜʘʥʥʦʛʦ ʨʳʥʢʘ ʚ ʮʝʣʦʤ. 

ɺʳʙʦʨ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʀɻʄ ʚ ʤʫʥʠʮʠʧʘʣʠʪʝʪʝ ʙʫʜʝʪ ʩʚʷʟʘʥ ʩ 

ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʦʡ ʢʘʢ ʫʨʦʚʥʷ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʩʣʦʞʠʚʰʝʡ ʢ 

ʜʘʥʥʦʤʫ ʤʦʤʝʥʪʫ, ʪʘʢ ʠ ʦʮʝʥʢʦʡ ʧʝʨʩʧʝʢʪʠʚ ʝʝ ʨʘʟʚʠʪʠʷ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʠ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜ (ʤʘʪʨʠʮʘ ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʢʦʤʧʘʥʠʠ Shell/DPM, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʨʘʟʚʠʪʠʝ ʤʦʜʝʣʠ ɹʦʩʪʦʥʩʢʦʡ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʛʨʫʧʧʳ 

(ʘʥʘʣʦʛ ʤʘʪʨʠʮʳ GE/McKinsey)).  

3. ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʀɻʄ. ɹʫʜʫʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʤʦʙʠʣʴʥʳʝ ʫʩʣʫʛʠ ʥʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʦʪʨʘʩʣʝʚʳʝ ʨʝʰʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚ ʧʨʦʮʝʩʩʝ ʫʨʙʘʥʠʟʘʮʠʠ ʚ ʛʦʨʦʜʘʭ ʈʦʩʩʠʠ (ʦʙʱʝʤʠʨʦʚʦʡ ʪʨʝʥʜ), ʠʭ 
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ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʚʢʣʶʯʠʪʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʠʝ ʩʪʨʘʪʝʛʠʠ çʫʤʥʳʭè ʠ 

ʫʩʪʦʡʯʠʚʳʭ ʛʦʨʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʠ ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʦʙʠʣʴʥʳʝ 

ʩʝʨʚʠʩʳ ʠ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʥʦʛʦʩʝʢʪʦʨʘʣʴʥʳʤʠ 

ʠ ʦʙʱʝʛʦʨʦʜʩʢʠʤʠ ʩʪʨʘʪʝʛʠʷʤʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɻʦʨʦʜʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʘ ʢʘʢ ʦʩʥʦʚʫ 

ʜʣʷ ʙʦʣʝʝ ʟʥʘʯʠʤʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʙʠʣʴʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʙʫʜʫʱʠʤʠ ʛʦʨʦʜʩʢʠʤʠ, ʤʝʞʛʦʨʦʜʩʢʠʤʠ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʝʪʷʤʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʀɻʄ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʚ ʜʦʢʫʤʝʥʪʘʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʢ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ. ɺʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ çʉʪʨʘʪʝʛʠʠ 

ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʈʌ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʳʡ ʠ 

ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʝʨʠʦʜʳè, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʜʦʣʞʥʦ ʩʪʘʪʴ ʚʳʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ 

ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ ʀɻʄ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʛʦʨʦʜʦʚ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʀɻʄ ʠ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʩ 

ʫʯʝʪʦʤ ʠʭ ʧʦʪʝʥʮʠʘʣʘ ʚ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʘ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ 

ʘʩʧʝʢʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀɻʄ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʩ 

ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ (1) 

ʜʣʷ ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ; (2) 

ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʨʘʟʥʳʤ ʩʦʙʩʪʚʝʥʥʠʢʘʤ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ, ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʠ 

ʯʘʩʪʥʳʤ); (3) ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʠ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʠʣʝʛʘʶʱʠʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʉʘʤʳʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʧʝʨʩʧʝʢʪʠʚʘʤʠ ʨʘʟʚʠʪʠʷ ʀɻʄ ʚ ʨʘʤʢʘʭ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʜʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʠʥʪʝʨʝʩʳ ʠ ʦʪʜʝʣʴʥʳʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʠ 

ʠʥʪʝʨʝʩʳ ʨʝʛʠʦʥʦʚ ʚ ʮʝʣʦʤ. ʅʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʢʫʤʝʥʪʳ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʝʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʥʝ ʨʘʟʨʘʙʦʪʘʥʳ. 
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ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʉʪʨʘʪʝʛʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝʩʢʦʣʴʢʠʭ ʨʝʛʠʦʥʦʚ ʈʌ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʀʞʝʚʩʢʦʡ, ʂʠʨʦʚʩʢʦʡ, 

ʂʨʘʩʥʦʜʘʨʩʢʦʡ, ʋʣʴʷʥʦʚʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʡ), ʉʭʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʫʙʲʝʢʪʘ ʈʌ (ʥʘʧʨʠʤʝʨ, ɺʦʨʦʥʝʞʩʢʘʷ, ʊʫʣʴʩʢʦ-

ʅʦʚʦʤʦʩʢʦʚʩʢʘʷ, ʗʨʦʩʣʘʚʩʢʘʷ, ʅʠʞʝʛʦʨʦʜʩʢʘʷ, ɺʣʘʜʠʚʦʩʪʦʢʩʢʘʷ, ʈʦʩʪʦʚʩʢʦ-

ʐʘʭʪʠʥʩʢʘʷ ʘʛʣʦʤʝʨʘʮʠʠ) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ çʇʨʦʛʨʘʤʤʘ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʘʛʣʦʤʝʨʘʮʠʠè, 

ʧʨʠʥʷʪʦʡ ʠ ʨʝʘʣʠʟʫʝʤʦʡ ʚ 38 ʨʝʛʠʦʥʘʭ ʈʌ. ʅʦ ʜʘʞʝ ʚ ʨʘʤʢʘʭ ʧʦʩʣʝʜʥʝʛʦ 

ʜʦʢʫʤʝʥʪʘ ʫʪʚʝʨʞʜʝʥʳ ʪʦʣʴʢʦ ʠʥʜʠʢʘʪʦʨʳ ʚʥʝʜʨʝʥʠʷ ʀʊʉ, ʥʦ ʥʝ ʟʘʣʦʞʝʥʳ 

ʢʦʤʧʣʝʢʩʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʘʟʚʠʪʠʶ ʀɻʄ. ɼʘ ʠ ʦʙʱʝʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʥʠʤʘʥʠʶ 

ʯʪʦ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʀʊʉ ʛʦʨʦʜʘ ʠ ʘʛʣʦʤʝʨʘʮʠʠ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʥʠ ʚ ʨʝʛʠʦʥʘʭ, ʥʠ ʚ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʭ ʥʝʪ.  

4. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʝʢʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʦʛʣʘʩʦʚʘʥʥʥʦʡ ʧʦʣʠʪʠʢʠ ʦʨʛʘʥʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ʚ ʦʙʣʘʩʪʠ ʀɻʄ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʷʤʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʚʦʧʨʦʩʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʨʘʟʚʠʪʠʝʤ ʀɻʄ ʟʘʥʠʤʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʤ ʜʫʙʣʠʨʦʚʘʥʠʠ ʨʷʜʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʨʝʘʣʠʟʘʮʠʡ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʜʨʫʛʠʤ. ʆʪʩʫʪʩʪʚʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʦʣʠʪʠʢʝ ʚ ʦʙʣʘʩʪʠ ʀɻʄ. 

ʋʯʠʪʳʚʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʮʠʢʣʦʚ ʚ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʛʦʨʦʜʘ ʚʩʝ ʯʘʱʝ ʙʫʜʫʪ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʨʘʩʪʫʱʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʙʫʜʫʱʝʡ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʦʣʛʦʩʨʦʯʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ɺʳʷʚʣʝʥʠʝ ʠ ʦʮʝʥʢʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʫʩʧʝʰʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʘʭ ʤʠʨʘ ʠ ʈʦʩʩʠʠ, ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʬʦʨʤ ʚ ʨʦʩʩʠʡʩʢʠʭ ʨʝʘʣʠʷʭ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʝʡ ʟʘʜʘʯʝʡ ʚ 
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ʚʦʧʨʦʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ. 

ɿʘʨʫʙʝʞʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʀɻʄ ʚ ʛʦʨʦʜʘʭ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ: ʢʘʢ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ (ʀɻʄ ʚ ʛʦʨʦʜʘʭ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʝ 1 ʤʣʥ. ʯʝʣ. ʠ 

ʛʦʨʦʜʘʭ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʤʝʥʝʝ 50 ʪʳʩ. ʯʝʣ. ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟʥʳʝ 

ʬʦʨʤʳ, ʥʦ ʦʙʱʠʝ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ), ʪʘʢ ʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʩʣʦʞʠʚʰʝʡʩʷ ʧʦʣʠʪʠʢʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ 

ʘʢʪʠʚʥʦ ʜʦʣʞʥʳ ʚʥʝʜʨʷʪ ɹʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʦʙʠʣʴʥʳʝ ʨʝʰʝʥʠʷ ʢʘʢ ʚ ʬʦʨʤʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʮʠʬʨʦʚʳʭ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠ, ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ 

ʥʝʦʙʭʦʜʠʤʦ:  

1. ʩʦʟʜʘʥʠʝ ʨʝʝʩʪʨʘ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʳʭ ʧʨʘʢʪʠʢ (ʢʘʢ ʨʦʩʩʠʡʩʢʠʭ, 

ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʭ ʚ ʦʙʣʘʩʪʠ ʀɻʄ) ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ, ʬʦʨʤʠʨʫʶʱʠʭ ʜʦʩʪʫʧʥʳʝ, ʤʦʜʫʣʴʥʳʝ ʠ 

ʪʠʨʘʞʠʨʫʝʤʳʝ ʤʦʙʠʣʴʥʳʝ ʫʩʣʫʛʠ ʚ ʛʦʨʦʜʝ (ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʨʘʡʜʰʝʨʠʥʛ, ʤʠʢʨʦʘʚʪʦʙʫʩ); 

2. ʘʢʪʠʚʥʘʷ ʛʝʥʝʨʘʮʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʥʘ ʚʥʫʪʨʝʥʥʠʡ 

ʠ ʚʥʝʰʥʠʡ ʨʳʥʦʢ ʤʦʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʩʦʟʜʘʥʥʳʭ ʩʪʘʨʪʘʧʘʤʠ; 

3. ʦʙʝʩʧʝʯʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ. 
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ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʨʳʥʢʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ 

ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ çɸʚʪʦʥʝʪè. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʬʠʮʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʩʪʘʪʝʡ ʚ 

ʥʘʫʯʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ, ʦʪʯʝʪʦʚ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ, ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʦʪʢʨʳʪʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ, ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ ʢʦʤʧʘʥʠʡ - 

ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʅʊʀ çɸʚʪʦʥʝʪè ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ 

ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʀɻʄ 

(ʩʝʛʤʝʥʪ ʨʳʥʢʘ çɸʚʪʦʥʝʪè) ʚ ʚʦʧʨʦʩʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʣʶʜʝʡ, ʛʨʫʟʦʚ ʚ ʨʘʤʢʘʭ ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʚʩʝʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʟʚʠʪʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʨʳʥʢʘ çɸʚʪʦʥʝʪè (ʧʨʦʛʥʦʟ ʥʘ 

ʙʫʜʫʱʝʝ ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 2030 ʛʦʜʘ) ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʚʳʜʝʣʠʪʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʳʥʢʘ ʠ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʘʥʘʣʠʪʠʯʝʩʢʠʡ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʛʨʘʬʠʯʝʩʢʠʡ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʘʤ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʢʦʥʩʦʣʠʜʘʮʠʠ ʠ ʛʨʘʬʠʯʝʩʢʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ: 

- ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʜʘʥʥʳʭ; 

- ʚʳʩʦʢʠʡ ʨʝʧʫʪʘʮʠʦʥʥʳʡ ʩʪʘʪʫʩ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ; 

- ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʨʠʯʘʩʪʥʦʩʪʴ ʢ ʠʥʪʝʨʝʩʫʶʱʝʡ ʪʝʤʝ ʫʯʘʩʪʥʠʢʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʢʦʤʧʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ;  
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- ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʙʘʟʳ ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʪʯʝʪʳ 

ʢʨʫʧʥʝʡʰʠʭ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ (ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ çʙʦʣʴʰʦʡ ʪʨʦʡʢʠè): 

ɹʦʩʪʦʥʩʢʘʷ ʢʦʥʩʘʣʪʠʥʛʦʚʘʷ ʛʨʫʧʧʘ, McKinsey & Company. ʆʥʠ ʙʳʣʠ 

ʜʦʧʦʣʥʝʥʳ ʠʥʬʦʨʤʘʮʠʠ ʜʨʫʛʠʭ ʘʛʝʥʪʩʪʚ. ɸʥʘʣʠʟ ʤʝʪʦʜʠʢ ʩʦʩʪʘʚʣʝʥʠʷ 

ʦʪʯʝʪʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʳ ʜʦʩʪʘʪʦʯʥʦ ʩʝʨʴʝʟʥʳʭ ʨʘʩʭʦʞʜʝʥʠʡ ʚ 

ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʳʥʢʘ ʀɻʄ, ʝʛʦ ʩʪʨʫʢʪʫʨʳ ʠ ʢʣʶʯʝʚʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ. 

ɸʥʘʣʠʟ ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʤʧʘʥʠʡ ʦʩʥʦʚʘʥ ʢʘʢ ʥʘ ʦʪʯʝʪʥʦʩʪʠ 

ʩʘʤʠʭ ʢʦʤʧʘʥʠʡ (Uber, Lyft , ʗʥʜʝʢʩ), ʪʘʢ ʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʌʝʜʝʨʘʣʴʥʦʡ 

ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʈʌ, ɽʜʠʥʦʛʦ ʨʝʝʩʪʨʘ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʨʦʩʩʠʡʩʢʦʡ ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʉʇɸʈʂ-ʀʥʪʝʨʬʘʢʩ (ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʨʳʥʢʘ). 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʨʘʙʦʪʳ ʚʝʜʫʱʠʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʘʥʠʡ ʦʩʥʦʚʘʥʦ ʥʘ 

ʘʥʘʣʠʟʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʚ ʯʘʩʪʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ ʉʐɸ, ʂʠʪʘʷ, ʉʠʥʛʘʧʫʨʘ, ʩʪʨʘʥ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ, ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʠ ʪ.ʜ., ʘ ʪʘʢʞʝ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʩʘʤʠʭ 

ʢʦʤʧʘʥʠʡ. 
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ɻʣʘʚʘ 1. ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ (ʀɻʄ) ʚ ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ 

1.1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʩʣʦʞʠʣʦʩʴ ʦʜʥʦʟʥʘʯʥʦʛʦ ʢʘʢ 

ʵʢʩʧʝʨʪʥʦʛʦ, ʪʘʢ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʀɻʄ). ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʧʦ 

ʟʥʘʯʝʥʠʶ ʢ ʀɻʄ ʪʝʨʤʠʥʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʷʚʣʷʶʪʩʷ 

çʫʩʪʦʡʯʠʚʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè (Sustainable Urban Mobility  ʠʣʠ Smart 

Urban Mobility), çʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè (Integrated Urban 

Mobility), çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè (Intelligent Mobility)  ʠ 

ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ (Urban Mobility). 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʬʦʨʤʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪ ɹʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʦ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ 

ʥʝ ʩʣʦʞʠʣʦʩʴ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʪʝʨʤʠʥʫ ʀɻʄ, ʥʦ ʠ ʢ ʩʘʤʦʤʫ 

ʧʦʥʷʪʠ ʁʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ʏʘʱʝ ʚʩʝʛʦ ɻ ʢʩʧʝʨʪʘʤʠ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʣʠ ʢʘʢ 

ʧʨʦʮʝʩʩ, ʠʣʠ ʢʘʢ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʧʝʨʝʤʝʱʝʥʠʷ. ɺ ʪʦʞʝ ʚʨʝʤʷ 

ʩʘʤʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʣʳʚʯʘʪʳ, ʚ ʥʠʭ ʥʝ ʟʘʣʦʞʝʥ ʦʪʚʝʪ ʥʘ ʛʣʘʚʥʳʡ 

ʚʦʧʨʦʩ ʦʮʝʥʢʠ ʣʶʙʦʛʦ ̫ ʚʣʝʥʠʷ: ʙʘʟʦʚʳʝ ʢʨʠʪʝʨʠʠ ʠ ʧʦʜʭʦʜʳ ʢ ʝʛʦ ʠʟʤʝʨʝʥʠʶ. 

ɼʘʞʝ ʚ ʩʪʘʥʜʘʨʪʝ ʌʠʣʠʘʣʘ ʅʝʤʝʮʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ Den.V Beuth 

Verlag (2016 ʛ.) ʧʨʠ ʥʘʣʠʯʠʠ ʙʦʣʝʝ 200 ʪʝʨʤʠʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʀɻʄ, ʩʘʤʦ 

ʧʦʥʷʪʠʝ ʥʝ ʨʘʩʢʨʳʪʦ.  

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʝʨʤʠʥ çʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè 

ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʥʦ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʘʢʞʝ 

ʥʝʪ. (ʊʘʙʣ. 1). 
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ʊʘʙʣ. 1. ʇʦʜʭʦʜʳ ʢ ʧʦʥʷʪʠʶ çʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè 

ˉʧ/ʧ ʀʩʪʦʯʥʠʢ ɼʝʬʠʥʠʮʠʠ 

1 ɺʘʨʜʝʚʘʥʷʥ ʇ.ɻ. ɻʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ï ʧʦʜʚʠʞʥʦʩʪʴ ʣʶʜʝʡ, 

ʠʟʤʝʨʷʝʤʘʷ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʝʤʝʱʝʥʠʡ ʧʝʰʢʦʤ 

ʠʣʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʧʨʝʦʜʦʣʝʚʘʷ ʛʦʨʦʜʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

2 ʇʦʧʦʚ ɺ. ɻʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʧʦʜʚʠʞʥʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʳʩʪʨʦʤʫ 

ʧʝʨʝʜʚʠʞʝʥʠʶ, ʜʝʡʩʪʚʠʶ, ʪʦ ʝʩʪʴ ʵʪʦ ʪʦ, ʯʝʛʦ ʥʘ 

ʫʣʠʮʘʭ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ ʥʘʰʝʡ ʩʪʨʘʥʳ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʝʥʴʰʝ. 

3 ɽʚʩʝʝʚʘ ɸ.ʀ. ʅʦʚʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ - ʥʦʚʳʝ ʚʝʢʪʦʨʳ 

ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʛʦʨʦʜʦʚ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʮʝʥʪʨʘʣʴʥʦʝ 

ʤʝʩʪʦ ʦʪʚʦʜʠʪʩʷ ʯʝʣʦʚʝʢʫ ʠ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʚ ʧʨʦʪʠʚʦʚʝʩ 

ʘʚʪʦʤʦʙʠʣʝʮʝʥʪʨʠʯʥʦʤʫ ʧʦʜʭʦʜʫ 20 ʚʝʢʘ 

5 ɹʣʠʥʢʠʥ ʄ.ʗ. ɻʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʣʶʜʝʡ 

ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʢʦʪʦʨʘʷ ʠʟʤʝʨʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʨʝʤʝʱʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʫʣʫʯʰʝʥʠʷ 

ʛʦʨʦʜʩʢʦʡ ʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʘ.  

6. ʃʝʦʥʯʠʢ ɺ.ʇ. ɺʦʟʤʦʞʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʞʝʣʘʥʠʷ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʩʚʦʙʦʜʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ, 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʦʙʱʝʥʠʶ, ʪʦʨʛʦʚʳʤ ʠ ʜʨʫʛʠʤ 

ʦʪʥʦʰʝʥʠʷʤ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʜʨʫʛʠʭ ʚʘʞʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʦʨʠʪʝʪʦʚ 

ʦʙʱʝʩʪʚʘ ʚ ʥʘʩʪʦʷʱʝʤ ʠʣʠ ʚ ʙʫʜʫʱʝʤ. 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [4, 11, 16, 29] 
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ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʷʚʠʣʦʩʴ ʧʦʥʷʪʠʝ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠè. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ (Intelligent Mobility  ʠʣʠ IM), ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʜʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʤʝʩʪʘʤʠ ʠ ʪʦʚʘʨʘʤʠ 

ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ. [28] 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʨʘʟʚʠʪʠʝ ʧʦʥʷʪʠ ̫ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘ ̫

ʤʦʙʠʣʴʥʦʩʪʴè ʚ ʢʦʥʪʝʢʩʪʝ ʀɻʄ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ʇʦ ʤʥʝʥʠʶ ʃʫʢʘʩʘ ʅʝʢʝʨʤʘʥʥʘ (ʫʧʨʘʚʣʷʶʱʠʡ ʜʠʨʝʢʪʦʨ 

ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ Neckermann Strategic Advisors, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

ʥʦʚʳʡ ʠ ʨʝʚʦʣʶʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʤʳʰʣʝʥʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʚʢʣʶʯʘʶʱʠʡ ʥʝ ʪʦʣʴʢʦ h ʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʥʦ ʠ ʥʦʚʳʝ 

ʤʦʜʝʣʠ ʚʣʘʜʝʥʠʷ ʠʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ) - smart mobility. ʂ 

ʢʣʶʯʝʚʳʤ ʧʨʠʥʮʠʧʘʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʧʦ ʤʥʝʥʠʶ 

ʅʝʢʝʨʤʘʥʥʘ ʦʪʥʦʩʷʪʩʷ:  

V ʛʠʙʢʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʜʘ 

ʪʨʘʥʩʧʦʨʪʘ),  

V ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʝʟʜʦʢ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ 

ʧʦʤʝʭʘʤʠ ʠ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ),  

V ʠʥʪʝʛʨʘʮʠ ̫(ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʣʥʦʛʦ ʤʘʨʰʨʫʪʘ ʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʠʜʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʨʘʥʩʧʦʨʪʘ),  

V ʯʠʩʪʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ 

ʥʫʣʝʚʳʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ),  

V ʙʝʟʦʧʘʩʥʦʩʪʴ,  

V ʜʦʩʪʫʧʥʦʩʪʴ (ʜʣʷ ʚʩʝʭ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ)  

V ʩʦʮʠʘʣʴʥʘʷ ʚʳʛʦʜʘ (ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ). [185] 

ʇʦ ʤʥʝʥʠʶ ʅʝʢʝʨʤʘʥʥʘ smart mobility ʙʫʜʫʱʝʛʦ ï ʵʪʦ ʤʦʙʠʣʴʥʦʩʪʴ 

çʪʨʝʭ ʥʫʣʝʡè: ʥʫʣʝʚʳʝ ʚʳʙʨʦʩʳ, ʥʫʣʝʚʳʝ ʘʚʘʨʠʠ ʠ ʥʫʣʝʚʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, smart mobility ï ʵʪʦ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ smart city - ʛʦʨʦʜʘ, 
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ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʩʚʦʠ ʜʘʥʥʳʝ, ʨʝʩʫʨʩʳ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʣʶʜʝʡ ʜʣʷ 

ʧʦʩʪʦʷʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʩʝʭ ʫʩʠʣʠʡ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʞʠʟʥʠ. ʀ 

ʝʩʣʠ ʫʤʥʳʡ ʛʦʨʦʜ ʤʦʞʥʦ ʧʨʠʨʘʚʥʷʪʴ ʢ ʯʝʣʦʚʝʢʫ, ʫʤʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ð ʵʪʦ 

ʩʠʩʪʝʤʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʛʦʨʦʜʘ. [162] ʋʤʥʳʡ ʛʦʨʦʜ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ ʧʨʝʜʣʘʛʘʝʪ ʞʠʪʝʣʷʤ, ʧʦʩʝʪʠʪʝʣʷʤ ʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʦʨʦʥʘʤ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ʫʜʦʙʩʪʚʦ ʚ ʨʘʙʦʪʝ, ʢʦʪʦʨʳʝ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʚʝʯʘʶʪ ʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ, ʞʝʣʘʥʠʷʤ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ.  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ ʧʨʠʛʦʨʦʜʥʳʭ 

ʨʘʡʦʥʦʚ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ ʤʘʷʪʥʠʢʦʚʳʤʠ ʪʨʫʜʦʚʳʤʠ ʧʦʝʟʜʢʘʤʠ ʚ 

ʛʦʨʦʜʩʢʠʝ ʮʝʥʪʨʳ ʠ ʠʟ ʥʠʭ ʚ ʫʪʨʝʥʥʝʝ ʠ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʢʦʤʤʝʨʯʝʩʢʠʭ ʪʦʚʘʨʦʚ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. ʇʝʨʝʦʩʤʳʩʣʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʤʢʘʭ smart mobility ʦʟʥʘʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʭʦʜʘ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʧʝʰʝʭʦʜʦʚ, ʩ ʟʦʥʘʤʠ ʙʝʟ ʘʚʪʦʤʦʙʠʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʨʝʞʠʤʘʤʠ ʤʦʙʠʣʴʥʦʩʪʠ, ʨʘʟʜʝʣʷʶʱʝʛʦ ʧʫʪʠ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʪʨʘʬʠʢʘ, 

ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʦʙʱʝʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʨʝʰʝʥʠʷ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè (ʚʝʣʦʩʠʧʝʜʳ, ʩʢʫʪʝʨʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʩ ʦʙʱʝʡ ʧʦʝʟʜʢʦʡ ʠ ʪ. ʜ.) ʠ ʰʠʨʦʢʦ ʜʦʩʪʫʧʥʦʡ ʟʘʨʷʜʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʵʪʦ ʪʘʢʞʝ ʦʟʥʘʯʘʝʪ ʤʦʜʝʨʥʠʟʘʮʠʶ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʩʠʩʪʝʤ ʩʢʦʨʦʩʪʥʦʛʦ ʪʨʘʤʚʘʷ, ʤʝʪʨʦ ʠ ʘʚʪʦʙʫʩʦʚ. 

ʅʦʚʘʷ ʤʦʙʠʣʴʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʦʧʨʝʜʝʣʷʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʢʦʥʝʯʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣ ̫ ʀɻʄ. 

ʅʘʧʨʠʤʝʨ, ʧʨʦʜʘʞʘ ʵʣʝʢʪʨʦʤʦʙʠʣʷ ʪʨʝʙʫʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʶ 

ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʨʷʜʢʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʥʦʚʳʝ ʬʦʨʤʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʜʘʞʠ, ʭʨʘʥʝʥʠʷ ʠ ʩʥʘʙʞʝʥʠʷ ʵʥʝʨʛʠʝʡ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʢʨʫʧʥʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʢʦʤʧʘʥʠʠ BMW, Daimler, Tesla ʠ ʜʨʫʛʠʝ 

ʟʘʥʠʤʘʶʪʩʷ ʧʨʦʝʢʪʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʨʘʟʨʘʙʦʪʢʘʤʠ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʜʣʷ 
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ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ. ʊʘʢ ʞʝ ʧʨʦʜʘʞʘ ʧʨʦʜʫʢʪʘ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣ ʁ ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʘʨʪʦʛʨʘʬʠʠ, ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʦʢʘʪʘ ʠ ʦʙʤʝʥʘ. ʈʝʘʣʠʟʘʮʠʷ 

ʧʨʝʜʣʦʞʝʥʠʷ ʢʦʥʝʯʥʦʤʫ ʧʦʪʨʝʙʠʪʝʣʶ ʥʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʨʝʰʝʥʠʷ Smart Mobility  ʩ ʥʫʣʝʚʳʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ, ʪʨʝʙʫʝʪ ʪʝʩʥʳʭ 

ʢʦʥʪʘʢʪʦʚ ʩ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʠ 

ʧʣʘʥʠʨʦʚʱʠʢʘʤʠ. 

ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ɻ ʢʩʧʝʨʪʘʤʠ ʇʨʦʛʨʘʤʤʳ ʆʆʅ ʧʦ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ (ʆʆʅ-

ʍʘʙʠʪʘʪè). ɽʱʝ ʚ 2013 ʛ. çʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè ʩʪʘʣʘ ʪʝʤʦʡ ɽʞʝʛʦʜʥʦʛʦ 

ʜʥʷ ʍʘʙʠʪʘʪ (ʇʨʦʛʨʘʤʤʳ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʦ ʥʘʩʝʣʝʥʥʳʤ 

ʧʫʥʢʪʘʤ) ʠ ʚ ʜʦʢʣʘʜʝ çʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʜʚʠʞʝʥʠʷ: ʫʩʪʘʥʦʚʦʯʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ɻʣʦʙʘʣʴʥʳʡ ʜʦʢʣʘʜ ʦ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ, 2013 ʛʦʜè ʵʢʩʧʝʨʪʳ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʤʝʪʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

çʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʩʢʘʯʢʘè ʚ ʩʦʟʜʘʥʠʠ ʫʩʪʦʡʯʠʚʳʭ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ. [67] 

ɸʚʪʦʨʳ ʜʦʢʣʘʜʘ ʚʚʦʜʷʪ ʪʝʨʤʠʥ çʫʩʪʦʡʯʠʚʘʷ ʩʠʩʪʝʤʘ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠè ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʝʝ ʢʘʢ çʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʝʛʦʜʥʷʰʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʥʝ ʠʩʪʦʱʘʷ ʨʝʩʫʨʩʳ ʠ ʥʝ 

ʩʪʘʚʷ ʧʦʜ ʫʛʨʦʟʫ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʝʨʝʜʚʠʞʝʥʠʠ 

ʫ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡè. [67] ʎʝʣʴ ʨʘʟʚʠʪʠʷ çʪʨʘʥʩʧʦʨʪʘè ʠ çʤʦʙʠʣʴʥʦʩʪʠè ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ - ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʣʶʜʝʡ ʢ ʢʦʥʝʯʥʳʤ ʧʫʥʢʪʘʤ 

ʥʘʟʥʘʯʝʥʠʷ, ʦʙʲʝʢʪʘʤ, ʪʦʚʘʨʘʤ ʠ ʫʩʣʫʛʘʤ. ʆʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʧʝʨʝʥʦʩʠʪʩʷ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʛʦʨʦʜʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʛʦʨʦʜʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʝʪʩʷ ʚʦʧʨʦʩʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ.  

ɺ 2016 ʛ. ʚ ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʟʚʠʪʠʷ ʪʝʤʳ ʵʢʩʧʝʨʪʘʤʠ ʍʘʙʠʪʘʪ ʆʆʅ ʙʳʣʘ 

ʧʦʜʯʝʨʢʥʫʪʘ ʨʦʣʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 
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ʫʩʪʦʡʯʠʚʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʘ çʫʩʪʦʡʯʠʚʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ 

ʥʘʯʘʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ çsmart urban mobilityè. [104] 

ʀʜʝʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʧʦʣʫʯʠʣʘ 

ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʚ ʨʷʜʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. ʇʨʠʥʷʪʳʡ ʚ 2013 ʛ. 

ɽʚʨʦʩʦʶʟʦʤ Urban Mobility  Package ʦʧʨʝʜʝʣʠʣ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ çsustainable urban mobilityè 

[182] 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʚʨʦʧʝʡʩʢʠʤ ʇʣʘʥʦʤ ʫʩʪʦʡʯʠʚʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

- ʫʣʫʯʰʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. çSustainable 

urban mobilityè ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪ ɹ ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʘʣʴʥʦʛʦ ʛʦʨʦʜʘ ʠ ʝʛʦ 

ʨʘʡʦʥʦʚ, ʘ ʥʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ. [87] 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʛʦʨʦʜʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ: 

V ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʦʩʥʦʚʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʦʙʠʣʴʥʦʩʪʠ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

V ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʤʦʙʠʣʴʥʦʩʪʠ 

ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛʘʭ ʛʨʘʞʜʘʥ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʫʯʨʝʞʜʝʥʠʡ 

ʩʬʝʨʳ ʫʩʣʫʛ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʙ; 

V ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ 

ʠʥʪʝʛʨʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ; 

V ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʫʨʘʚʥʦʚʝʰʠʚʘʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ, ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʟʜʦʨʦʚʴʝ ʠ 

ʢʘʯʝʩʪʚʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ; 

V ʦʧʪʠʤʠʟʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ; 

V ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʛʦʨʦʜʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ; 

V ʧʦʚʳʰʘʝʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ; 
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V ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ; 

V ʫʤʝʥʴʰʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʠ ʰʫʤʘ, ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ;  

V ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʦʙʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʨʘʥʩʲʝʚʨʦʧʝʡʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ɽʚʨʦʧʳ ʚ ʮʝʣʦʤ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ çsustainable urban mobilityè 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʠʥʪʝʨʝʩʳ ʥʝʩʢʦʣʴʢʠʭ ʛʨʫʧʧ ʫʯʘʩʪʥʠʢʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ: 

ʆʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ: ʧʣʘʥ ʫʩʪʦʡʯʠʚʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

ʜʦʣʞʝʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʠʥʪʝʛʨʘʮʠʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʫʩʣʫʛ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʦʭʚʘʪʳʚʘʶʱʠʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʨʝʜʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʘʤʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʫʩʣʫʛʠ. 

ʅʝʤʦʪʦʨʠʟʦʚʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ: ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʧʣʘʥ ʧʦʚʳʰʝʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʝʰʝʭʦʜʥʦʛʦ ʠ ʚʝʣʦʩʠʧʝʜʥʦʛʦ ʜʚʠʞʝʥʠʷ. [182] 

ʅʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʘʪʴ ʩʫʱʝʩʪʚʫʶʱʫ  ʁ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ 

ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ: ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʳʜʝʣʝʥʥʳʝ ʧʦʣʦʩʳ 

ʜʣʷ ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ ʠ ʧʝʰʝʭʦʜʦʚ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ, ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʩʦʢʨʘʪʠʪʴ ʨʘʩʩʪʦʷʥʠʷ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ 

ʤʝʨʳ ʜʦʣʞʥʳ ʜʦʧʦʣʥʷʪʴʩʷ ʜʨʫʛʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʘ ʪʘʢʞʝ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠ 

ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʤʝʨʘʤʠ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʜʚʠʞʫʱʠʡʩʷ ʠ ʩʪʦʷʱʠʡ ʥʘ ʛʦʨʦʜʩʢʠʭ 

ʫʣʠʮʘʭ): ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʣʫʯʰʠʪʴ ʜʦʨʦʞʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʘʡʦʥʘʭ ʩ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʛʨʫʞʝʥʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʡ 

ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʚʳʜʝʣʷʪʴ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʩʦʜʝʡʩʪʚʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʝʟʙʘʨʴʝʨʥʦʡ ʠ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ: ʀʊʉ, ʧʨʠʤʝʥʠʤʳʝ ʢʦ ʚʩʝʤ 

ʚʠʜʘʤ ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʦʙʠʣʴʥʳʤ ʫʩʣʫʛʘʤ, ʢʘʢ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ, ʪʘʢ ʠ ʜʣʷ ʛʨʫʟʦʚ, 
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ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʩʪʨʘʪʝʛʠʠ, ʨʝʘʣʠʟʘʮʠʶ ʧʦʣʠʪʠʢʠ ʠ 

ʤʦʥʠʪʦʨʠʥʛ ʢʘʞʜʦʡ ʠʟ ʤʝʨ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʚʦʧʨʦʩʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. ʕʪʦ ʜʦʣʞʥʦ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ, ʚʢʣʶʯʘʷ ʜʦʩʪʘʚʢʫ ʛʦʨʦʜʩʢʠʭ ʛʨʫʟʦʚ, ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦʢʨʘʱʝʥʠʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʤ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠ h ʫʤʘ, ʘ ʪʘʢʞʝ ʩʦʜʝʡʩʪʚʦʚʘʪʴ ʧʝʨʝʭʦʜʫ ʢ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤ ʤʦʜʝʣʷʤ 

ʤʦʙʠʣʴʥʦʩʪʠ.  

ɺ 2018 ʛ. ʆʣʠʚʝʨ ʃʘʭ (ʨʫʢʦʚʦʜʠʪʝʣ ɹʦʪʜʝʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʙʠʣʴʥʦʩʪʠ 

ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚ ɺʫʧʧʝʨʪʘʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ) ʦʧʨʝʜʝʣʠʣ 

ʢʣʶʯʝʚʫʶ ʬʫʥʢʮʠʶ çʫʩʪʦʡʯʠʚʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠè ʢʘʢ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʨʦʜʩʢʠʤ ʞʠʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʫʛ ʚ 

ʦʙʣʘʩʪʠ ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ. [139] ʀʤʝʷ ʟʘʯʘʩʪʫʶ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʛʦʨʦʜʘ ʩʪʨʝʤʷʪʩʷ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʚʥʝʜʨʷʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ, ʫʩʪʦʡʯʠʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠ 

ʧʝʨʝʜʦʚʳʝ ʨʝʰʝʥʠʷ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʱʠʭ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ 

ʩʦʟʜʘʶʱʠʭ ʩʦʮʠʘʣʴʥʫʶ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʜʭʦʜʦʤ çsustainable urban mobilityè ʚ ɽʚʨʦʧʝ, 

ʥʘʯʠʥʘʷ ʩ 2014 ʛ. ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʦʝʢʪ çGreen mobilityè, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ 

ʛʦʨʦʜʘ ʩʪʨʘʥ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ ʠ ʨʷʜ ʛʦʨʦʜʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʌ 

(ʂʘʣʠʥʠʥʛʨʘʜ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʇʝʪʨʦʟʘʚʦʜʩʢ, ʇʩʢʦʚ, ɺʳʙʦʨʛ, ɻʘʪʯʠʥʘ). 

ʂʣʶʯʝʚʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ï ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʬʦʨʤ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ ʢʘʢ ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪʠ, ɻ ʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ ʠ ʛʠʙʨʠʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʧʦʚʳʰʝʥʠ ̫ʨʦʣʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʮʝʣʴʶ ʥʝ ʪʦʣʴʢʦ 
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ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʛʦʨʦʜʘʭ, ʥʦ ʠ ʨʘʟʚʠʪʠ ̫ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. [116, 58] 

ʈʦʩʩʠʡʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʫʩʪʦʡʯʠʚʫ  ʁ ʤʦʙʠʣʴʥʦʩʪ ɹ (sustainable 

mobility) ʢʘʢ ʧʨʦʮʝʩʩ ʧʝʨʝʜʚʠʞʝʥʠ ̫ ʧʦ ʛʦʨʦʜʫ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʪ.ʝ. ʩʤʝʱʝʥʠʝ ʬʦʢʫʩʘ ʩ ʪʦʣʴʢʦ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʫʜʦʙʥʳʝ 

ʘʣʴʪʝʨʥʘʪʠʚʳ, ʚʝʣʦʩʠʧʝʜʥʫʶ ʠ ʧʝʰʝʭʦʜʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ. [30] 

ʆʩʥʦʚʘʪʝʣʠ ʢʦʤʧʘʥʠʠ RideAmigos (ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʴʶ) ɼʞʝʬʬʨʠ ʏʝʨʥʠʢ ʠ ʕʚʘʥ ʄʝʡʝʨ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʧʨʦʩʦʤ ʥʘ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʠ 

ʛʨʫʟʦʚ. [184] ʉ ɻ ʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʠʙʦʣʝʝ ɻ ʬʬʝʢʪʠʚʥʳʝ ʠ ʫʩʧʝʰʥʳʝ ʧʦʜʭʦʜʳ 

ʢ ʫʧʨʘʚʣʝʥʠʶ ʩʧʨʦʩʦʤ ʥʘ ʧʝʨʝʚʦʟʢʠ ʦʩʥʦʚʘʥʳ ʥʘ ʩʦʯʝʪʘʥʠʠ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʣʦʞʝʥʠʡ: ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʤʦʞʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʘʭ ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʪʠʤʫʣʦʚ ʠʭ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʧʦʜʜʝʨʞʢʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʪʨʘʥʩʧʦʨʪʘ, ʚʢʣʶʯʘʷ ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʥʦ ʠ ʚʘʨʠʘʥʪʳ 

ʩʦʚʤʝʩʪʥʳʭ ʧʦʝʟʜʦʢ ʥʘ ʣʝʛʢʦʚʦʤ ʘʚʪʦʤʦʙʠʣʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʣʦʩʠʧʝʜʦʚ, 

ʩʢʫʪʝʨʦʚ, ʧʝʰʠʝ ʧʨʦʛʫʣʢʠ; ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʬʦʨʤ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ 

ʨʘʙʦʯʠʭ ʧʦʝʟʜʦʢ; ʧʦʚʳʰʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʟʜʝʨʞʝʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʦʜʥʠʤ ʧʘʩʩʘʞʠʨʦʤ ʯʝʨʝʟ ʚʚʦʜ ʧʣʘʪ r ʟʘ ʧʨʦʝʟʜ, ʚʚʝʜʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʜʦʩʪʫʧ ʚʦʜʠʪʝʣʷ ʢ ʢʣʶʯʝʚʳʤ ʢʦʤʤʝʨʯʝʩʢʠʤ ʨʘʡʦʥʘʤ ʛʦʨʦʜʦʚ 

ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʫʞʝʥʥʦʩʪʠ; ʠʟʤʝʥʝʥʠʝ ʢʫʣʴʪʫʨʳ ʠ ʦʪʥʦʰʝʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʣʠʯʥʦʤʫ ʘʚʪʦʤʦʙʠʣʶ ʚʠʜʘʤ 

ʪʨʘʥʩʧʦʨʪʘ.  

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʀɻʄ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʩʪʨʫʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʩʧʨʦʩʦʤ ʥʘ 
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ʧʝʨʝʚʦʟʢʠ ʦʙʣʝʛʯʘʶʪ ʧʦʠʩʢ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʩʧʦʩʦʙʦʚ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ.  

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʧʨʦʩʦʤ ʚʳʩʪʫʧʘʶʪ: 

V ʉʦʢʨʘʱʝʥʠʝ ʧʨʦʙʦʢ (ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ 

ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ, ʫʤʝʥʴʰʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ); 

V ʕʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ ʠ ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ 

V ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ (ʩʪʠʤʫʣʠʨʫʷ ʙʦʣʴʰʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʛʦʨʦʞʘʥ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ ʛʦʨʦʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪʠ) 

V ʉʥʠʞʝʥʠʝ ʥʝʨʘʚʝʥʩʪʚʘ ʚ ʛʦʨʦʜʩʢʠʭ ʩʦʦʙʱʝʩʪʚʘʭ (ʧʨʠ ʚʳʜʝʣʝʥʠʠ 

ʙʦʣʴʰʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʣʠʯʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʫʱʝʤʣʷʶʪʩʷ ʧʨʘʚʘ ʧʝʰʝʭʦʜʦʚ, ʩʘʤʳʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʫʧʨʘʚʣʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʧʨʦʩʦʤ ʫʯʠʪʳʚʘʶʪ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʠʥʪʝʨʝʩʳ ʚʩʝʭ 

ʯʣʝʥʦʚ ʩʦʦʙʱʝʩʪʚʘ); 

V ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ ʚ ʛʦʨʦʜʘʭ 

V ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩ ʧʘʨʢʦʚʢʦʡ (ʧʨʠʤʝʥʝʥʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ ʠ ʫʧʨʘʚʣʝʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʘʨʢʦʚʢʠ). 

V ʇʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʪʝʣʝʡ  

V ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʧʦʝʟʜʢʠ (ʚ ʪʦʤ ʯʠʩʣʝ, ʢʨʘʪʢʦʩʨʦʯʥʘʷ ʘʨʝʥʜʘ ʘʚʪʦʤʦʙʠʣʷ, ʩʦʚʤʝʩʪʥʳʝ ʧʦʝʟʜʢʠ) 

ʞʠʪʝʣʷʤʠ ʧʨʠʛʦʨʦʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʛʦʨʦʜʘʭ, ʚʢʣʶʯʘ ̫ ʙʝʩʧʣʘʪʥʫʶ ʠʣʠ 

ʥʝʜʦʨʦʛʫʶ ʧʘʨʢʦʚʢʫ ʥʘ ʩʪʘʥʮʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʮʝʥʪʨʘʣʴʥʳʭ ʜʝʣʦʚʳʭ ʨʘʡʦʥʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʘ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʘʚʪʦʩʪʦʷʥʢʘʭ ʥʘ ʪʨʘʩʩʘʭ ʤʘʨʰʨʫʪʦʚ ʩʦʚʤʝʩʪʥʳʭ ʧʦʝʟʜʦʢ. 

ɹʣʠʟʢʦ ʢ ʧʦʥʷʪʠʶ çʫʩʪʦʡʯʠʚʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè ʩʬʦʨʤʠʨʦʚʘʣʩʷ 

ʧʦʜʭʦʜ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʚ ʌʠʥʣʷʥʜʠʠ (ʨʦʜʠʥʘ 

ʢʦʥʮʝʧʮʠʠ çʄʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʘè). ʉʘʤʧʦ ʍʠʝʪʘʥʝʥ (ʦʜʠʥ ʠʟ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʠʜʝʠ çʄʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʘè, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 
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ʢʦʤʧʘʥʠʠ Maas Global) ʩʯʠʪʘʝʪ, ʯʪʦ ʀɻʄ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ r ʨʘʟʚʠʪʠʷ 

ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʛʦʨʦʜʝ: ʢʘʢ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʪʘʢ ʠ ʩ ʧʦʟʠʮʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ (ʤʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʘ ʤʦʞʝʪ 

ʧʦʤʦʯʴ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ, ʫʤʝʥʴʰʠʚ ʫʨʦʚʝʥʴ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʢʨʘʪʠʚ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʧʦʝʟʜʦʢ). ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʛʦʨʦʜʘʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʮʝʣʷʤʠ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ (ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʢʨʳʪʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ, ʞʠʟʥʝʩʪʦʡʢʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʦʜʦʚ ʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ). [186] 

ʇʨʠ ʘʥʘʣʠʟʝ ʬʦʨʤ, ʫʯʘʩʪʥʠʢʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚʩʝ ʘʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ 

Integrated Urban Mobility. [176] ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʨʦʮʝʩʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʢʦʥʮʝʧʮʠʠ 

MaaS. ʅʝʤʝʮʢʠʡ ʵʢʩʧʝʨʪ ʚ ʦʙʣʘʩʪʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʆʣʠʚʝʨ ʐʚʝʜʝʩ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʨʦʣʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʭʘʥʠʟʤʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. [157]  Maas 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚʩʝ ʚʠʜʳ 

ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʛʦʨʦʜʩʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ.  

ʆʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʘʤʝʨʠʢʘʥʩʢʠʡ ʫʨʙʘʥʠʩʪ ɺʫʢʘʥ ɺʫʯʠʢ ʚʳʜʝʣʠʣ 4 ʪʠʧʘ 

ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʦʣʠ ʠ ʤʝʩʪʘ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʣʶʙʦʛʦ ʛʦʨʦʜʘ: [14] 

ʦʜʥʦʤʦʜʘʣʴʥʘʷ - ʬʦʨʤʠʨʫʝʪʩʷ ʦʜʥʠʤ ʚʝʜʫʱʠʤ ʚʠʜʦʤ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʠ ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʜʨʫʛʠʭ; 
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ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʦʜʥʦʤ ʛʦʨʦʜʝ ʠʣʠ ʘʛʣʦʤʝʨʘʮʠʠ; 

ʠʥʪʝʨʤʦʜʘʣʴʥʘʷ - ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ (ʟʘ ʩʯʝʪ ʩʝʪʝʚʦʡ ʢʦʦʨʜʠʥʘʮʠʠ ʋɼʉ, 

ʩʠʩʪʝʤ rʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠ ʧʦʜʚʦʟʷʱʠʭ ʤʘʨʰʨʫʪʦʚ; ʧʝʨʝʩʘʜʦʯʥʳʭ ʫʟʣʦʚ ʠ ʪ.ʜ., 

ʢʦʦʨʜʠʥʘʮʠʠ ʤʘʨʰʨʫʪʥʳʭ ʨʘʩʧʠʩʘʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʚʦʟʥʳʭ ʪʘʨʠʬʦʚ ʠ 

ʪ.ʜ.) ʤʫʣʴʪʠʤʦʜʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ;  

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ - ʠʥʪʝʨʤʦʜʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʱʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʚʠʜ ʪʨʘʥʩʧʦʨʪʘ ʠʩʧʦʣʥʷʣ ʪʫ 

ʨʦʣʴ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʥʘʠʙʦʣʝʝ ɻ ʬʬʝʢʪʠʚʝʥ. ʇʨʠ ɻ ʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʠʟʘʮʠʷ 

ʫʜʦʙʩʪʚʘ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ ʠ ʪʝʭʥʠʯʝʩʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ï ʵʪʦ ʚʳʩʰʘʷ ʬʦʨʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʥʦʷʙʨʝ 2019 ʛ. ʚ ʦʪʯʝʪʝ çInsights into Future Mobilityè, ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʵʢʩʧʝʨʪʘʤʠ ʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʨʘʤʢʘʭ 12 ʪʠʧʦʚ 

ʛʦʨʦʜʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʦʯʝʪʘʥʠʷʤʠ ʜʝʚʷʪʠ 

ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʤʝʪʨʦ, ʩʢʦʨʦʩʪʥʦʝ 

ʘʚʪʦʙʫʩʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʙʘʡʢʰʝʨʠʥʛ, ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ, ʥʘʩʝʣʝʥʠʝ, ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʟʘʛʨʫʞʝʥʥʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ 

ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʭʘʨʘʢʪʝʨʘ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ). [122] (ʇʨʠʣʦʞʝʥʠʝ 1) 

ʂʘʞʜʳʡ ʠʟ 9 ʧʨʝʜʣʦʞʝʥʥʳʭ ʢ ʘʥʘʣʠʟʫ ʬʘʢʪʦʨʦʚ ʚʥʦʩʠʪ ʩʚʦʡ ʚʢʣʘʜ ʚ 

ʨʘʟʚʠʪʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʥʘʙʦʨʦʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ (ʊʘʙʣ. 2.) 
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ʊʘʙʣ. 2. ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʬʘʢʪʦʨ rʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ (ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʕʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ MIT) 

ʌʘʢʪʦʨ ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʄʝʪʨʦ 
ɻʦʨʦʜʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ / ʤʝʪʨʦ 

(ʩʧʨʦʩ, ʧʨʝʜʣʦʞʝʥʠʝ, ʚʦʟʨʘʩʪ) 

ʉʢʦʨʦʩʪʥʦʝ ʘʚʪʦʙʫʩʥʦʝ 

ʩʦʦʙʱʝʥʠʝ 

ʉʢʦʨʦʩʪʥʦʝ ʘʚʪʦʙʫʩʥʦʝ ʩʦʦʙʱʝʥʠʝ 

(ʩʧʨʦʩ, ʧʨʝʜʣʦʞʝʥʠʝ, ʪʘʨʠʬʳ) 

ɹʘʡʢʰʝʨʠʥʛ ʉʧʨʦʩ, ʧʨʝʜʣʦʞʝʥʠʝ, ʩʪʦʠʤʦʩʪʴ 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ 

ɼʦʭʦʜʳ ʥʘʩʝʣʝʥʠʷ, ʠʥʜʝʢʩʳ ʩʪʦʠʤʦʩʪʠ 

ʞʠʟʥʠ, ʠʥʥʦʚʘʮʠʠ 

ʅʘʩʝʣʝʥʠʝ ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ɿʘʛʨʫʞʝʥʥʦʩʪʴ ʋɼʉ 

ʇʝʨʝʛʨʫʞʝʥʥʦʩʪʴ (ʨʘʟʣʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ), 

ʆʙʱʠʡ ʜʦʩʪʫʧ ʢ ʦʙʱʝʩʪʚʝʥʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʫ ʠ ʢ ʣʠʯʥʦʤʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ 

ʋʩʪʦʡʯʠʚʦʩʪʴ 

ɼʦʣʷ ʚʝʣʦʪʨʘʥʩʧʦʨʪʘ, ʜʣʠʥʘ ʋɼʉ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʠʟʢʘ ̫ʩʪʝʧʝʥʴ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʍʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʉʤʝʨʪʥʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ɼʊʇ, ʚʳʩʦʢʘʷ 

ʜʦʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʥʠʟʢʘʷ ʮʝʥʘ ʥʘ ʛʘʟ, 

ʚʳʙʨʦʩʳ CO2, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʋɼʉ 

ʇʣʦʪʥʦʩʪʴ ʋɼʉ 

ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʧʝʨʝʩʝʯʝʥʠʷ, ʚʳʩʦʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʫʣʠʮʳ, ʥʠʟʢʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʋɼʉ 

ʀʩʪʦʯʥʠʢ: [125] 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʪʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 12 

ʪʠʧʦʚ ʛʦʨʦʜʦʚ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʘʤʠ 

ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʇʨʠʣʦʞʝʥʠʝ 2). 

ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʛʦʨʦʜʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩ ̫ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. ʊʘʢ, ʚ ʛʦʨʦʜʘʭ ʩʪʨʘʥ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʦʜʘ ʪʠʧʘ Auto Innovative ʠ Auto Sprawl, ʚ 

ʛʦʨʦʜʘʭ ʂʠʪʘʷ - Metro Bike Emerging ʠ Metro Bike Giant, ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʨʦʜʘʭ 
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- Mass Transit Heavyweight, Mass Transit Moderate ʠ Hybrid Giant. (ʇʨʠʣʦʞʝʥʠʝ 

3).  

ʂʣʶʯʝʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʦʥʮʝʧʮʠʠ Maas ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʷʚʣʷʝʪʩʷ ʢʘʩʪʦʤʠʟʘʮʠʷ ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʩʣʫʛ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʯʝʨʝʟ ʚʳʙʦʨ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʦʡ ʮʝʥʳ, 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙʥʦʛʦ 

ʩʧʦʩʦʙʘ ʦʧʣʘʪʳ ʩ ʝʜʠʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʧʦʝʟʜʦʢ. ʇʦ 

ʤʥʝʥʠʶ ʨʷʜʘ ʵʢʩʧʝʨʪʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʤʝʥʫ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʝ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʭʦʜʠʪ ʩʠʩʪʝʤʘ ʧʝʨʩʦʥʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʠ, 

ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʥʝ ʧʨʦʩʪʦ ʥʘʣʠʯʠʷ ʦʥʣʘʡʥ-ʘʛʨʝʛʘʪʦʨʘ ʠʣʠ ʢʘʨʪʳ, 

ʘ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ (ʧʣʘʪʬʦʨʤʳ) ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ. [66] 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ çʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠè 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʦʩʪʘʚʱʠʢʦʚ 

ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʨʝʰʝʥʠʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʛʦʨʦʜʘ, ʚʦ-ʧʝʨʚʳʭ, ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʙʱʝʩʪʚʝʥʥʫʶ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʝʜʣʘʛʘʶʱʫʶ 

ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʚʢʣʶʯʘʷ, ʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʠʤʠ: ʤʘʩʩʦʚʳʡ 

ʪʨʘʥʟʠʪ (ʧʦʝʟʜʘ, ʘʚʪʦʙʫʩʳ), ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

(ʚʝʣʦʩʠʧʝʜʳ, ʩʘʤʦʢʘʪʳ), ʢʘʨʰʝʨʠʥʛ ʠ ʯʘʩʪʥʳʡ ʣʠʯʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɺʦ-ʚʪʦʨʳʭ, 

ʚ ʛʦʨʦʜʝ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʘʚʱʠʢ ʧʣʘʪʬʦʨʤʳ. MaaS ð ʵʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 

ʨʝʰʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʮʠʬʨʦʚʦʡ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, 

ʜʦʩʪʫʧʥʳʭ ʚ ʛʦʨʦʜʝ. ɼʣʷ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʛʦʨʦʜʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʪʨʝʙʫʝʪʩʷ ʘʢʪʠʚʘʪʦʨ (ʯʘʩʪʦ ʥʘʟʳʚʘʝʤʳʡ ʧʦʩʪʘʚʱʠʢʦʤ 

ʧʣʘʪʬʦʨʤʳ). ʇʣʘʪʬʦʨʤʘ ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʠʭ ʫʯʘʩʪʥʠʢʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʤʦʙʠʣʴʥʦʩʪʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘ 

ʧʣʘʪʬʦʨʤʝ ʧʨʦʠʩʭʦʜʠʪ ʙʨʦʥʠʨʦʚʘʥʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʧʣʘʪʝʞʝʡ. ʂʣʶʯʝʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʣʘʪʬʦʨʤʳ MaaS ̫ ʚʣʷʝʪʩʷ ʝʜʠʥʘʷ ʪʦʯʢʘ 

ʦʧʣʘʪʳ ʜʣʷ ʚʩʝʭ ʧʦʢʫʧʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʙʠʣʴʥʦʩʪʴʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʛʦʨʦʜʘ ʧʦʣʥʦʩʪʴʶ ʩʬʦʨʤʠʨʦʚʘʣʠ ʤʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʫ, 
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ʪʨʘʥʩʧʦʨʪʥʳʝ ʦʧʝʨʘʪʦʨʳ ʠ ʧʦʩʪʘʚʱʠʢʠ ʫʩʣʫʛ ʜʦʣʞʥʳ ʠʤʝʪʴ ʵʣʝʢʪʨʦʥʥʳʝ 

ʙʠʣʝʪʳ ʠ ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚʩʝ ʚʘʨʠʘʥʪʳ ʚ ʝʜʠʥʫʶ ʧʣʘʪʝʞʥʫʶ ʪʦʯʢʫ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʝʩʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʚʩʝʤʠ ʢʣʶʯʝʚʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʀɻʄ. 

ʀʥʪʝʨʤʦʜʘʣʴʥʘʷ ʤʦʙʠʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʀɻʄ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʙʨʦʥʠʨʦʚʘʥʠʷ ʠ ʦʧʣʘʪʳ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʫʩʣʫʛ (ʦʪ ʜʚʝʨʠ ʜʦ ʜʚʝʨʠ), ʧʨʷʤʦʡ 

ʜʦʩʪʫʧ ʢ ʥʝʦʙʭʦʜʠʤʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʝʨʚʠʩʘʤ, ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʜʘʥʥʳʤ ʠ ʦʙʥʦʚʣʝʥʠʝ ʫʩʣʫʛ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʩʣʦʞʠʣʦʩʴ ʯʝʪʳʨʝ ʫʨʦʚʥʷ ʤʦʜʝʣʝʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʧʣʘʪʬʦʨʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷ. [176] 

ʋʨʦʚʝʥʴ ʧʝʨʚʳʡ: ʧʣʘʥʠʨʦʚʘʥʠʝ. ʀʥʠʮʠʘʪʠʚʳ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʢʦʦʨʜʠʥʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʫʶʪ ʤʘʨʰʨʫʪʳ. 

ʇʣʘʪʬʦʨʤʳ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʧʨʝʜʣʘʛʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʙʝʩʧʣʘʪʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʘʨʰʨʫʪʦʚ ʠ ʧʨʦʜʘʶʪ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʝʢʣʘʤʦʜʘʪʝʣʷʤ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʦʣʴʢʦ ʤʦʥʦʧʦʣʴʥʳʝ ʠʛʨʦʢʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ Google ʠ Tencent (ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʘʨʠʘʥʪʳ MaaS), 

ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʪʘʢʫʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ. 

ʋʨʦʚʝʥʴ ʚʪʦʨʦʡ: ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʜʘʞʘ ʙʠʣʝʪʦʚ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʩʦʙʠʨʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ ʦʪ ʨʘʟʥʳʭ ʦʧʝʨʘʪʦʨʦʚ, 

ʧʝʨʝʧʨʦʜʘʚʘʪʴ ʙʠʣʝʪʳ ʦʧʝʨʘʪʦʨʦʚ ʦʪʜʝʣʴʥʳʤ ʧʘʩʩʘʞʠʨʘʤ ʠ ʚʟʠʤʘʪʴ 

ʢʦʤʠʩʩʠʦʥʥʳʝ ʩ ʦʧʝʨʘʪʦʨʦʚ. ʇʣʘʪʬʦʨʤʳ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʦʩʥʦʚʘʥʳ ʥʘ ʤʦʜʝʣʠ 

ʪʫʨʘʛʝʥʪʘ. ɼʦʭʦʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʠʩʩʠʦʥʥʳʭ ʟʘ 

ʢʘʞʜʫʶ ʧʦʝʟʜʢʫ, ʥʦ ʪʘʢʞʝ ʤʦʛʫʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʠ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʳʛʦʜʝ. 

ʕʪʘ ʤʦʜʝʣʴ ʩʦʟʜʘʝʪ ʦʩʦʙʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʦʪʨʘʩʣʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, 

ʧʦʩʢʦʣʴʢʫ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʚʘʡʜʝʨʳ ʫʞʝ ʨʘʙʦʪʘʶʪ ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʢʦʡ ʤʘʨʞʠ 

ʠ ʥʝ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʪʨʝʪʴʠʤ ʩʪʦʨʦʥʘʤ. ɺ 
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ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʫʪʝʰʝʩʪʚʠʡ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʢʦʤʠʩʩʠʦʥʥʳʝ ʩʪʘʚʢʠ ʚ 

ʩʚʷʟʠ ʩ ʩʣʦʞʠʚʰʠʤʠʩʷ ʤʝʭʘʥʠʟʤʘʤʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʩʝʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʩʪʦʨʦʥʥʠʝ ʜʠʩʪʨʠʙʴʶʪʦʨʳ ʤʦʙʠʣʴʥʦʩʪʠ 

ʤʦʛʫʪ ʠʤʝʪʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʣʘʪʬʦʨʤ. 

ʋʨʦʚʝʥʴ ʪʨʝʪʠʡ: ʧʣʘʥʠʨʦʚʘʥʠʝ, ʧʨʦʜʘʞʘ ʙʠʣʝʪʦʚ ʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ. 

ʀʥʠʮʠʘʪʠʚʳ MaaS ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʚʢʣʶʯʘʶʪ ʮʝʥʳ ʦʧʝʨʘʪʦʨʦʚ ʠ ʩʨʝʜʩʪʚʘ 

ʧʨʠʚʣʝʯʝʥʠʷ ʢʣʠʝʥʪʦʚ. ʇʣʘʪʬʦʨʤʳ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʦʙʲʝʜʠʥʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʢʫʧʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʙʠʣʝʪʦʚ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʚ ʢʦʤʧʣʝʢʩʥʳʝ 

ʧʘʢʝʪʳ ʤʦʙʠʣʴʥʦʩʪʠ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʠʚʣʝʯʝʥʠʷ 

ʢʣʠʝʥʪʦʚ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʩʚʦʝʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʙʘʟʳ.  

ʆʙʲʝʜʠʥʝʥʠʝ ʤʦʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʩ ʦʯʝʥʴ ʨʘʟʥʳʤʠ ʫʜʝʣʴʥʳʤʠ 

ʟʘʪʨʘʪʘʤʠ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ. ʇʨʠʥʮʠʧ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ çʚʩʝ ʚʢʣʶʯʝʥʦè 

ʤʦʪʠʚʠʨʫʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʙʠʨʘʪʴ ʪʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʜʣʷ ʥʠʭ, ʥʦ ʠ ʙʦʣʝʝ ʜʦʨʦʛʠʤʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʪʘʢʠʭ ʢʘʢ 

ʫʩʣʫʛʠ ʪʘʢʩʠ. ʄʦʜʝʣʴ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ̫ ʚʣʷʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʦʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ 

ʦʪʩʫʪʩʪʚʫʶʪ ʩʪʠʤʫʣʳ, ʧʦʙʫʞʜʘʶʱʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʙʠʨʘʪʴ ʤʝʥʝʝ ʜʦʨʦʛʠʝ 

ʚʘʨʠʘʥʪʳ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ (ʥʘʧʨʠʤʝʨ, ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ 

ʚʝʣʦʩʠʧʝʜʳ, ʘ ʪʘʢʞʝ ʧʦʝʟʜʢʠ ʚ ʥʝʧʠʢʦʚʳʝ ʯʘʩʳ). 

ʏʝʪʚʝʨʪʳʡ ʫʨʦʚʝʥʴ - ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ: ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠ ̫ ʧʦʝʟʜʦʢ, ʧʦʢʫʧʢʫ-ʧʨʦʜʘʞʫ ʙʠʣʝʪʦʚ, ʚʳʙʦʨ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠ ̫ ʢʘʢ ʜʣʷ ʧʘʩʩʘʞʠʨʘ, ʪʘʢ ʠ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʠʤʫʣʠʨʦʚʘʥʠ ̫

ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʵʪʦʛʦ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʠʛʨʦʢʠ MaaS 

ʜʦʣʞʥʳ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʘʩʩʘʞʠʨʦʚ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ɻ ʢʦʥʦʤʠʯʥʳʝ ʠ ʵʢʦʣʦʛʠʯʥʳʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ. ʂʦʤʧʘʥʠʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʩʠʩʪʝʤʝ ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʤʦʛʫʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʠ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ, ʥʦ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʪʦʢ ʩʫʙʩʠʜʠʡ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 
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ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʧʘʩʩʘʞʠʨʦʚ ʥʝ ʧʨʦʩʪʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ MaaS, ʘ 

ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʨʝʞʠʤʝ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʣʘʥʠʨʦʚʘʪʴ ʧʦʝʟʜʢʠ ʚ ʥʝʧʠʢʦʚʳʝ ʯʘʩʳ ʧʦ ʩʥʠʞʝʥʥʦʡ ʮʝʥʝ). ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ 

ʠʥʪʝʨʝʩʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʦʪʚʝʯʘʶʪ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʯʘʩʪʥʳʭ ʠʛʨʦʢʦʚ ʨʳʥʢʘ.  

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʥʩʘʣʪʠʥʛʦʚʦʡ ʢʦʤʧʘʥʠʠ Arthur 

D. Little ʪʝʥʜʝʥʮʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʨʘʩʪʫʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʜʦʙʩʪʚʫ, ʩʢʦʨʦʩʪʠ ʠ 

ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ; ʠʟʤʝʥʝʥʠʝ ʦʞʠʜʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ), ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ç(ʨʝ-) ʚɻʦʣʶʮʠʝʡ (ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

Big Data ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, çʮʠʬʨʦʚʠʟʘʮʠʷè ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʷ ʢʘʢ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʵʣʝʤʝʥʪ ʙʠʟʥʝʩʘ), ʘ ʪʘʢʞʝ 

ʨʘʩʰʠʨʝʥʠʝʤ ʵʢʦʩʠʩʪʝʤʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʨʘʩʰʠʨʝʥʠʝ 

ʵʢʦʩʠʩʪʝʤʳ ʤʦʙʠʣʴʥʦʩʪʠ ʟʘ ʧʨʝʜʝʣʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, 

ʩʪʦʠʤʦʩʪʥʘʷ ʮʝʧʦʯʢʘ ʤʦʙʠʣʴʥʦʩʪʠ ʧʨʠʚʣʝʢʘʝʪ ʠʥʪʝʨʝʩ ʫʯʘʩʪʥʠʢʦʚ ʠʟ ʜʨʫʛʠʭ 

ʩʝʢʪʦʨʦʚ, ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚ ʫʢʨʝʧʣʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ). [169] ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʝʝ ʬʦʨʤʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʣ ʘʚʪʦʨʘʤ ʚʳʜʝʣʠʪʴ 4 ʪʠʧʘ ʛʦʨʦʜʦʚ: 

V ʛʦʨʦʜʘ ʩ ʟʘʨʦʞʜʘʶʱʠʤʠʩʷ ʩʠʩʪʝʤʘʤʠ ʤʦʙʠʣʴʥʦʩʪʠ (ʛʦʨʦʜʘ ʩ 

ʥʝʨʘʟʚʠʪʳʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʙʠʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʝʝ ʫʩʪʦʡʯʠʚʦʝ ʷʜʨʦ ʟʘ 

ʩʯʝʪ ʠʥʚʝʩʪʠʮʠʡ ʚ ʫʩʪʦʡʯʠʚʫʶ ʛʦʨʦʜʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʤʦʙʠʣʴʥʦʩʪʠ) 

V ʣʠʯʥʳʡ ʛʦʨʦʜ (ʟʨʝʣʳʝ ʛʦʨʦʜʘ ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʠ ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʧʝʨʝʭʦʜʦʤ ʢ ʦʪʢʨʳʪʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ 

ʩʯʝʪ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʛʦʨʦʜʩʢʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʝ) 

V ʦʙʱʝʩʪʚʝʥʥʳʡ ʛʦʨʦʜ (ʟʨʝʣʳʝ ʛʦʨʦʜʘ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʝʰʢʦʤ ʠ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʩ 

ʘʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʠʛʨʦʢʦʚ ʨʳʥʢʘ ʠ ʛʦʨʦʞʘʥ) 
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V ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ (ʠʥʪʝʛʨʘʮʠʷ ʚʩʝʭ ʩʧʦʩʦʙʦʚ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʜʦʣʠ ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʥʦʚʘʪʦʨʩʢʠʤ ʧʦʜʭʦʜʦʤ, ʧʨʦʟʨʘʯʥʦʡ ʠʥʪʝʛʨʘʮʠʝʡ ʩ 

ʮʠʬʨʦʚʳʤ çʧʦʤʦʱʥʠʢʦʤè ʧʦ ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʚʳʩʦʢʠʤ 

ʫʜʦʙʩʪʚʦʤ ʠ ʧʦʟʠʪʠʚʥʦʡ ʦʮʝʥʢʦʡ ʛʨʘʞʜʘʥ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʤʦʙʠʣʴʥʦʩʪʠ 

ʚʥʝʜʨʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʥʦ ʥʘʠʙʦʣʝʝ ʫʩʧʝʰʥʦ - ʚ ʛʦʨʦʜʘʭ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ (69 ʛʦʨʦʜʦʚ ʉʐɸ ʠ ʂʘʥʘʜʳ), ɻʝʨʤʘʥʠʠ, ɸʚʩʪʨʠʠ). ʅʦ ʠ 

ʟʜʝʩʴ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ: ʝʩʣʠ ʚ ʐʪʫʪʛʘʨʪʝ ʧʦʨʷʜʢʘ 70% ʥʘʩʝʣʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʤʦʙʠʣʴʥʦʩʪʠ, ʪʦ ʚ ɺʝʥʝ ï ʦʢʦʣʦ 

10%. 

ɺʳʙʦʨ ʢʦʤʧʘʥʠʝʡ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʤʦʙʠʣʴʥʦʩʪʠ ʩʚʷʟʘʥ ʩ ʰʝʩʪʴʶ ʦʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ: ʢʘʢʫʶ ʨʦʣʴ ʧʣʘʥʠʨʫʝʪ 

ʠʛʨʘʪʴ ʚ ʀɻʄ, ʧʣʘʥʠʨʫʝʤʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʥʘʣʳ 

ʜʦʭʦʜʘ/ ʢʣʠʝʥʪʳ, ʤʝʭʘʥʠʟʤʳ ʚʳʚʦʜʘ ʧʨʦʜʫʢʪʘ ʥʘ ʨʳʥʦʢ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ. (ʨʠʩ.1) 

 

ʈʠʩ. 1 ɺʳʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ. 

ʀʩʪʦʯʥʠʢ: [19] 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ MaaS: 

ʦʪʢʨʳʪʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʟʘʢʨʳʪʳʝ. ʆʪʢʨʳʪʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʟʥʘʯʘʶʪ, ʯʪʦ 
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ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʦʪʢʨʳʪʳ ʜʣʷ 

ʚʩʝʭ ʦʧʝʨʘʪʦʨʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʳʡ, ʢʪʦ ʧʨʝʜʣʘʛʘʝʪ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʫʩʣʫʛʠ, ʠʤʝʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. ʊʘʢʦʡ ʧʫʪʴ ʧʨʠʚʦʜʠʪ ʢ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ MaaS. ɿʘʢʨʳʪʘʷ ʵʢʦʩʠʩʪʝʤʘ ð ʵʪʦ ʩʪʘʥʜʘʨʪ 

ʉʠʣʠʢʦʥʦʚʦʡ ʜʦʣʠʥʳ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʥʘʮʝʣʝʥ ʥʘ ʤʦʥʦʧʦʣʠʶ: Facebook ʜʣʷ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, Google ʜʣʷ ʧʦʠʩʢʘ ʠ Amazon ʜʣʷ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ. ɼʣ ̫

ʵʪʠʭ ʩʝʨʚʠʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʞʝʩʪʚʦ ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʦ ʠʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʥʘʮʝʣʝʥʘ ʥʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʣʘʩʪʷʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ 

ʢ ʦʧʨʝʜʝʣʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʀɻʄ: ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ - ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ 

ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʥʦ ʠ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʮʝʣʦʤ 

(Sustainable Urban Mobility)  ʠʣʠ (Smart Urban Mobility) ʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʝʦʜʦʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʙʘʨʴʝʨʦʚ ʥʘ ʧʫʪʠ ʧʦʣʫʯʝʥʠʷ ʥʘʩʝʣʝʥʠʝʤ ʛʦʨʦʜʦʚ ʜʦʩʪʫʧʘ ʢʦ ʚʩʝʤ ʛʦʨʦʜʩʢʠʤ 

ʫʩʣʫʛʘʤ (Integrated Urban Mobility), ʪʝʭʥʠʯʝʩʢʠʡ ï ʩʚʷʟʳʚʘʶʱʠʡ ʛʦʨʦʜʩʢʫʶ 

ʤʦʙʠʣʴʥʦʩʪʴ ʩ ʨʘʟʚʠʪʠʝʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ ʚ ʛʦʨʦʜʝ (Intelligent Mobility)  ʠ ʧʨʦʮʝʩʩʥʳʡ ï ʘʥʘʣʠʟʠʨʫʶʱʠʡ 

ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʘʤʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ (Urban 

Mobility). 

ʆʙʦʙʱʘʷ ʟʘʨʫʙʝʞʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʀɻʄ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʛʦʨʦʜʩʢʫʶ ʤʦʙʠʣʴʥʦʩʪʴ 

ʢʘʢ ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʫʟʦʚ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ 

ʜʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʛʦʨʦʜʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʨʦʩʪ ʩʢʦʨʦʩʪʠ 
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ʜʚʠʞʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʝʝ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʧʦʚʳʰʝʥʠʝ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʪ.ʜ.) ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʫʟʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʛʦ ʥʘʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʛʦʨʦʜʘ. ʈʘʟʚʠʪʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʩʪʠ ʢʦ ʚʩʝʤʫ ʦʙʲʝʤʫ ʛʦʨʦʜʩʢʠʭ ʫʩʣʫʛ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʠʥʪʝʛʨʠʨʫʶʱʝʛʦ ʚʩʝ ʬʦʨʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʲʝʢʪʳ ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʢʦʤʤʝʨʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ.  

ɺ ʪʘʢʦʤ ʢʦʥʪʝʢʩʪʝ ʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʚʩʝ ʚʘʨʠʘʥʪʳ ʤʦʙʠʣʴʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʥʘʩʝʣʝʥʠ ̫ʠʣʠ ʛʨʫʟʦʚ ʥʘ ʦʩʥʦʚʝ ʪʝʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ 

ʜʘʪʴ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ: 

ʵʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ, ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ, ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʦ ʭʘʨʘʢʪʝʨʝ ʠ ʧʦʚʝʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷ 

ʯʘʩʪʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʙʣʘʛ. ʊʘʢ, ʬʦʨʤʠʨʫʝʤʘʷ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ 

ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ (ʩ ʵʢʦʥʦʤʠʝʡ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ ʟʘ ʩʯʝʪ 

ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ) ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʙʨʘʪʴ ʙʦʣʝʝ ʫʜʘʣʝʥʥʦʝ, ʥʦ ʠʥʪʝʨʝʩʥʦʝ ʤʝʩʪʦ ʨʘʙʦʪʳ. ʆʥʣʘʡʥ-ʩʝʨʚʠʩʳ ʠ 

ʩʝʨʚʠʩʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʳʭ, ʤʦʛʫʪ ʥʝ ʪʦʣʴʢʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʧʝʨʝʤʝʱʝʥʠ ̫ʥʘʩʝʣʝʥʠʷ, ʥʦ ʠ ʜʝʣʘʪʴ ʝʛʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ï ʚʳʩʪʨʘʠʚʘʪʴ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʧʨʝʜʣʘʛʘʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʝʨʝʩʘʤʠ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʧʦʪʨʝʙʠʪʝʣʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʤʘʨʰʨʫʪʫ ʩʣʝʜʦʚʘʥʠʷ (ʚʳʩʪʘʚʢʠ, ʢʦʥʮʝʨʪʳ, ʩʧʝʢʪʘʢʣʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʚʝʙʠʥʘʨʳ, ʦʪʢʨʳʪʳʝ ʣʝʢʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʤʘʩʪʝʨʩʢʠʝ ʠ ʪ.ʜ.), 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʧʠʩʘʥʠʝ ʚʩʪʨʝʯ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʪ.ʜ. ɼʣʷ ʨʠʪʝʡʣʘ ï 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʧʦʩʪʘʚʦʢ ʪʦʚʘʨʘ ʩ ʫʯʝʪʦʤ ʧʨʝʜʧʦʯʪʝʥʠʡ ʢʦʥʢʨʝʪʥʦʛʦ 
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ʧʦʪʨʝʙʠʪʝʣʷ. ʀʥʪʝʛʨʘʮʠʷ ʩʝʨʚʠʩʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʩʝʨʚʠʩʦʚ çʫʤʥʳʡ ʜʦʤè ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ 

ʪʝʧʣʘ ʠ ʵʥʝʨʛʠʠ ʚ ʧʦʤʝʱʝʥʠʠ (ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʚʳʝʟʜʝ ʚʩʝʭ ʞʠʣʴʮʦʚ ʥʘ ʨʘʙʦʪʫ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʟʘ ʟʘʜʘʥʥʦʝ 

ʚʨʝʤʷ ʜʦ ʚʦʟʚʨʘʱʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 30 ʤʠʥʫʪ) ʠ ʪ.ʜ.  
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1.2. ʆʧʠʩʘʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʀɻʄ 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

ʩʚʷʟʘʥ rʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʜʭʦʜʦʤ ʢ ʝʝ ʦʧʨʝʜʝʣʝʥʠʶ. ʇʨʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ 

ʧʦʜʭʦʜʝ ʢʣʶʯʝʚʦʡ ʮʝʣʴʶ ʩʪʘʥʦʚʠʪʩʷ ʫʩʪʦʡʯʠʚʦʝ, ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʚʩʝʭ ʬʦʨʤ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʢʦʤʬʦʨʪʥʦʩʪʠ ʚʩʝʭ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ, 

ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʦʮʝʩʩʦʤ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʜʝʞʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠ 

ʩʙʦʨʝ ʠ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪ ʚʩʝʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʛʦʨʦʜʝ. [164] 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʚʠʪʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʷ ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʨʝʰʝʥʠʷ ʜʣʷ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʚ ʛʦʨʦʜʝ. 

ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʨʘʟʚʠʪʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʢʘʢ ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʛʨʫʟʦʚ ʚ ʛʦʨʦʜʘʭ. 

ɸʥʘʣʠʟ ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʜʭʦʜʦʚ ʢ ʧʦʥʠʤʘʥʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʢʣʶʯʝʚʳʭ ʮʝʣʝʡ 

ʠ ʟʘʜʘʯ ʨʘʟʚʠʪʠʷ ʀɻʄ. ɺ ʮʝʣʦʤ, ʠʥʥʦʚʘʮʠʠ ʚ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʜʦʣʞʥʳ 

ʦʪʚʝʯʘʪʴ ʪʨʝʤ ʢʣʶʯʝʚʳʤ ʠʥʪʝʨʝʩʘʤ ʧʦʪʨʝʙʠʪʝʣʝʡ: ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚ 

ʧʫʪʠ, ʩʥʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʘ ʛʦʨʦʜʩʢʠʭ 

ʞʠʪʝʣʝʡ (ʧʝʰʝʭʦʜʦʚ, ʧʘʩʩʘʞʠʨʦʚ, ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ). ʇʨʠ ʵʪʦʤ, ʢʘʞʜʘʷ ʠʟ 

ʩʪʨʘʥ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʠ ʟʥʘʯʠʤʦʝ ʜʣʷ ʩʝʙʷ ʥʘʧʨʘʚʣʝʥʠʝ: 

ʉʐɸ ʚʣʦʞʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ ʨʘʟʚʠʪʠʝ ʯʘʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʪʨʘʥʳ ɽʚʨʦʧ r- ʚ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɽʚʨʦʧʝʡʩʢʠʡ 

ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʚʤʝʩʪʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚ 

ʧʫʪʠ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʟʘʪʨʘʪ ʥʘ ʧʨʦʝʟʜ. [177] 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ 

ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ̫ ʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 
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ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʦʩʥʦʚʘʥʳ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʣʶʜʝʡ ʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʛʦʨʦʜʘ (ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʥʘʠʙʦʣʝʝ ʢʦʤʬʦʨʪʥʦʤ ʨʝʞʠʤʝ) ʚ ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. [87] ʀʩʩʣʝʜʦʚʘʪʝʣʠ University of the West of England 

ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʦʝʟʜʢʫ ʥʘ ʨʘʙʦʪʫ, ʥʘ 

20 ʤʠʥʫʪ ʦʢʘʟʳʚʘʝʪ ʪʘʢʦʝ ʞʝ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ 

ʨʘʙʦʪʦʡ, ʢʘʢ ʠ ʩʥʠʞʝʥʠʝ ʟʘʨʧʣʘʪʳ ʥʘ 19%. [88] 

ʂʣʶʯʝʚʳʤʠ ʟʘʜʘʯʘʤʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʳ ʩʪʘʪʴ:  

¶ ʨʘʚʥʦʧʨʘʚʥʳʡ ʜʦʩʪʫʧ ʚʩʝʭ ʛʨʘʞʜʘʥ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ; 

¶ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʪʨʘʥʩʧʦʨʪʘ; 

¶ ʩʦʢʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ ʰʫʤʘ, ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ; 

¶ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʝʨʝʚʦʟʢʠ ʣʶʜʝʡ ʠ 

ʛʨʫʟʦʚ; 

¶ ʧʦʚʳʰʝʥʠʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 

ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ 

ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʮʝʣʦʤ. 

ʂʦʤʧʣʝʢʩ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʦʭʚʘʪʳʚʘʪʴ ʚʩʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʚʩʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ, ʚʢʣʶʯʘʷ ʦʙʱʝʩʪʚʝʥʥʳʡ ʠ ʯʘʩʪʥʳʡ, 

ʧʘʩʩʘʞʠʨʩʢʠʡ ʠ ʛʨʫʟʦʚʦʡ, ʤʦʪʦʨʠʟʦʚʘʥʥʳʡ ʠ ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʳʡ, ʘ ʪʘʢʞʝ 

ʧʨʦʮʝʩʩʳ ʧʝʨʝʤʝʱʝʥʠ ̫ʠ ʧʘʨʢʦʚʢʫ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʜʦʣʞʝʥ ʠʟʤʝʥʠʪʩɹ ̫ ʠ ʧʦʜʭʦʜ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ʉʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʮʝʣʝʥʘ ʥʘ ʧʦʚʳʰʝʥʠʝ 

ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ 
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ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʩʦʮʠʘʣʴʥʦʝ ʨʘʚʝʥʩʪʚʦ, ʟʜʦʨʦʚʴʝ ʠ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʆʩʥʦʚʦʡ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʘʥʝʪ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʘ ʩʦ ʩʜʚʠʛʦʤ ʚ ʧʦʣʴʟʫ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʠ ʵʢʦʣʦʛʠʯʥʳʭ ʚʠʜʦʚ. 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʙʳʪʴ ʢʦʤʧʣʝʢʩʥʳʤ ʠ ʫʯʠʪʳʚʘʪʴ 

ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʩʣʝʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʥʦ ʠ ʜʦʢʫʤʝʥʪʳ ʚ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʷʭ 

(ʢʘʜʘʩʪʨ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʠ 

ʪ.ʜ.). ʇʨʠ ʵʪʦʤ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʀɻʄ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʨʝʘʣʴʥʳʭ 

ʛʨʘʥʠʮʘʭ ʟʦʥ ʤʘʷʪʥʠʢʦʚʳʭ ʤʠʛʨʘʮʠʡ, ʘ ʥʝ ʶʨʠʜʠʯʝʩʢʠ ʟʘʢʨʝʧʣʝʥʥʳʭ ʛʨʘʥʠʮ 

ʛʦʨʦʜʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 

ʦʙʣʘʩʪʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

¶ ɼʦʣʛʦʩʨʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ; 

¶ ʉʦʚʤʝʩʪʥʳʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʀɻʄ; 

¶ ʉʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ 

ʩ ʫʯʝʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʨʤʦʜʘʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʩʢʚʦʟʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʛʦʨʦʜʘʭ, ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʦʡ 

ʣʦʛʠʩʪʠʢʠ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʤʦʙʠʣʴʥʦʩʪʴʶ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ; 

¶ ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʦʩʥʦʚʝ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ (ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʦʚ ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ) ʚ ʚʦʧʨʦʩʘʭ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʜʝʡʩʪʚʠʡ ʚ ʦʙʣʘʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʨʦʜʦʚ ʠ ʩʤʝʞʥʳʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ 

(ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʩʦʮʠʘʣʴʥʳʝ ʫʩʣʫʛʠ, 
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ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʵʥʝʨʛʝʪʠʢʘ, ʦʙʨʘʟʦʚʘʥʠʝ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʚʦʧʨʦʩʳ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʪ. ʜ.); 

¶ ʆʮʝʥʢʘ ʪʝʢʫʱʠʭ ʠ ʙʫʜʫʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ 

ʪʝʢʫʱʝʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʚʥʝʰʥʠʭ ʟʘʪʨʘʪ ʥʘ ʚʩʝ ʚʠʜʳ ʪʨʘʥʩʧʦʨʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʀɻʄ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʩʧʦʩʦʙʩʪʚʫʝʪ: 

V ʇʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ - ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʠ ɻ ʢʦʥʦʤʠʪ 

ʨʘʩʭʦʜʳ ʛʨʘʞʜʘʥ. ʈʝʰʝʥʠʷ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʘʨʢʦʚʢʠ ʤʦʛʫʪ ʫʤʝʥʴʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʧʘʨʢʦʚʢʠ ʚ ʟʘʛʨʫʞʝʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ. ɺʦʜʠʪʝʣʠ ʤʦʛʫʪ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʦ ʜʦʩʪʫʧʥʦʡ ʧʘʨʢʦʚʢʝ ʯʝʨʝʟ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʚʝʙ-ʠʥʪʝʨʬʝʡʩʳ. 

V ʉʥʠʞʝʥʠ ʁ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ - 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʯʘʩʪʦʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʧʨʝʜʣʘʛʘʷ ʜʦʩʪʫʧ ʢ ʥʝʩʢʦʣʴʢʠʤ ʚʘʨʠʘʥʪʘʤ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʩʧʠʩʘʥʠʝʤ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ 

ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

V ʇʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ - ʫʣʫʯʰʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʥʘʜʟʦʨ ʟʘ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚʳʚ̫ʠʪ ɹ ʨʘʟʣʠʯʥʳʝ 

ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʠʣʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ ʠ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʠʭ. ʅʘ ʧʨʦʜʚʠʥʫʪʳʭ ʵʪʘʧʘʭ ʚʥʝʜʨʝʥʠʷ ʦʥ ʪʘʢʞʝ ʤʦʞʝʪ 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʘʚʘʨʠʡʥʦʩʪʠ ʧʦ ʚʩʝʤʫ ʛʦʨʦʜʫ. 

V ʉʦʟʜʘʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʨr ʥʢʘ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ - ʦʪʢʨʳʪʳʝ 

ʜʘʥʥʳʝ ʦ ʪʨʘʥʩʧʦʨʪʝ ʠ ʧʝʨʝʜʚʠʞʝʥʠʠ ʧʦ ʛʦʨʦʜʫ ʩʦʟʜʘʶʪ ʨʳʥʦʢ ʜʣʷ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʧʦʪʨʝʙʠʪʝʣʷʤ 

ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʫʩʣʫʛʘʤʠ ʧʦ ʚʩʝʤʫ ʛʦʨʦʜʫ. 
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1.3. ʌʘʢʪʦʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʀɻʄ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʢ ʪʘʢʦʚʦʡ, ʝʝ ʬʦʨʤ, 

ʤʦʜʝʣʝʡ, ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʠ ʪ.ʜ.  

ʈʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʢ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ 

ʟʘ ʨʫʙʝʞʦʤ ʩʚʷʟʘʥʦ ʩ ʦʙʱʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʥʦ ʛʣʫʙʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʨʘʟʥʳʤ ʚʨʝʤʝʥʝʤ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʝʨʝʭʦʜʘ 

ʢ ʥʦʚʳʤ ʬʦʨʤʘʪʘʤ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ: ʚ ʝʚʨʦʧʝʡʩʢʠʭ, 

ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʭ ʩʪʨʘʥʘʭ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʯʘʣʩʷ ʝʱʝ ʚ ʢʦʥʮʝ XX ï ʥʘʯʘʣʝ 

XXI  ʚʚ., ʚ ʩʪʨʘʥʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʩʪʨʘʥʘʭ ʃʘʪʠʥʩʢʦʡ 

ɸʤʝʨʠʢʠ, ʚ ʈʦʩʩʠʠ ʤʘʩʩʦʚʦ ʦʥ ʥʘʯʘʣʩ ̫ʪʦʣʴʢʦ ʚʦ ʚʪʦʨʦʤ ʜʝʩʷʪʠʣʝʪʠʠ ʍʍI ʚ., 

ʧʨʠ ʵʪʦʤ ʚ ʈʦʩʩʠʠ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʠʜʝʪ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʷʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦʙʣʝʤ, 

ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʨʘʟʚʠʪʠʝ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʦʙʣʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʫʨʙʘʥʠʟʘʮʠʠ 

ʠ ʪ.ʜ.), ʚ ʢʨʫʧʥʳʭ ʤʝʛʘʧʦʣʠʩʘʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʙʳʣʦ ʛʦʨʘʟʜʦ ʦʩʪʨʝʝ ʠ 

ʛʣʫʙʞʝ, ʯʝʤ ʚ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʘʭ. 

ɹʦʣʝʝ ʧʦʟʜʥʝʝ ʚʢʣʶʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʝʛʤʝʥʪʦʚ ʀɻʄ 

ʦʧʨʝʜʝʣʠʣʦ ʠ ʙʦʣʝʝ ʩʣʘʙʳʝ ʧʦʟʠʮʠʠ ʛʦʨʦʜʦʚ ʵʪʠʭ ʩʪʨʘʥ ʚ ʢʦʤʧʣʝʢʩʥʳʭ 

ʨʝʡʪʠʥʛʘʭ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣʘ ʝʝ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ (ʇʨʠʣʦʞʝʥʠʝ 4). 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʙʳʣʘ ʪʝʩʥʦ ʩʦʧʨʷʞʝʥʘ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʕʢʩʧʝʨʪʘʤʠ ʚʳʜʝʣʷʝʪʩʷ 4 

ʛʣʦʙʘʣʴʥʳʭ ʬʦʨʤʘʪʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ (ɹʣʠʥʢʠʥ ʄ.ʗ., ʵʢʩʧʝʨʪʳ 

ʢʦʤʧʘʥʠʠ Arthur D. Little): Mobility  1.0, 2.0, 3.0, 4.0, ʦʪʣʠʯʘʶʱʠʝʩ ̫

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʕʪʘʧʳ Mobility  1.0, 2.0, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʩʚʷʟʘʥʳ ʩ ʩʦʙʳʪʠʷʤʠ XVIII - XIX  ʚ., ʦʧʨʝʜʝʣʠʣʠ ʜʣʷ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʦʨʦʜʦʚ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠ ʟʘʣʦʞʠʣʠ ʙʦʣʴʰʠʥʩʪʚʦ 
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ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʝʨʝʭʦʜʦʤ ʦʪ Mobility  3.0 ʢ Mobility  4.0 ʠ ʩʚʷʟʘʥ ʩ ʠʟʤʝʥʝʥʠʝʤ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ 

ʧʦʪʨʝʙʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ, ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʵʢʦʥʦʤʠʢʠ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (ñSharing Economyò), ʵʢʦʥʦʤʠʢʠ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ, 

ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʩʣʫʛ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʙʘʟʝ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʟʚʠʪʠʝʤ ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʢ ʫʩʣʫʛʠ (ʧʨʠʤʝʥʝʥʠʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʝʨʚʠʩʦʚ), ʩ ʧʦʚʳʰʝʥʠʝʤ ʨʦʣʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ 

ʦʩʥʦʚʳ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʟʥʠ ʛʦʨʦʜʘ. [3, 172] 

ʂʣʶʯʝʚʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ Mobility  4.0 ʷʚʣʷʶʪʩʷ ʦʙʦʩʪʨʠʚʰʠʝʩʷ 

ʧʨʦʙʣʝʤ r ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʚʩʝ ʩʣʫʞʙʳ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʠ ʪ.ʜ. ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʚ ʛʦʨʦʜʘʭ, ʥʦ ʠ ʢʨʘʡʥʝ ʙʳʩʪʨʦʛʦ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. ʋʞʝ ʩʝʡʯʘʩ ʢʨʠʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʛʦʨʦʜʩʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ 2-4 % ʥʘʮʠʦʥʘʣʴʥʦʛʦ ɺɺʇ. [181] 

ʂ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʘʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʦʪʝʨʠ ɻ ʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʩʝʢʪʦʨʘ ʦʪ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

1 ʋʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ, ʢʦʪʦʨʦʝ ʫʚʝʣʠʯʠʚʘʝʪ ʧʝʨʠʦʜ 

ʦʙʦʨʦʪʘ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ (ʛʨʫʟʦʚ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʜʦʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʦʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ, ʩʥʠʞʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʦʚʘʨʦʚ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʮʝʥʝ ʧʨʦʜʫʢʮʠʠ.  

2 ʋʚʝʣʠʯʝʥʠʝ ʨʘʩʭʦʜʦʚ ʪʦʧʣʠʚʘ ʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

3 ʈʦʩʪ ʘʤʦʨʪʠʟʘʮʠʠ ʠ ʠʟʥʦʩʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʯʪʦ ʚʣʝʯʝʪ 
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ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʜʝʪʘʣʝʡ ʠ ʫʤʝʥʴʰʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ.  

4. ʇʦʪʝʨʠ ʚʨʝʤʝʥʠ ʧʘʩʩʘʞʠʨʦʚ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʠ ʣʠʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʯʠʪʳʚʘʝʪ çʧʦʪʝʨʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛè ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʟʘʪʨʘʪ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 

ʥʘ ʧʦʝʟʜʢʠ ʠ çʪʨʘʥʩʧʦʨʪʥʦʡè ʫʩʪʘʣʦʩʪʠ. ʆʮʝʥʢʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʧʦʣʝʟʥʦʩʪʠ 

ʫʯʠʪʳʚʘʝʪ ʜʦʭʦʜ, ʢʦʪʦʨʳʡ ʤʦʛ ʙ  r ʙʳʪʴ ʟʘʨʘʙʦʪʘʥ ʧʘʩʩʘʞʠʨʦʤ ʟʘ ʚʨʝʤʷ, 

ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʧʦʝʟʜʢʠ. ɺ 2018 ʛ. 40 ʠʟ 403 ʛʦʨʦʜʦʚ ʤʠʨʘ - ʫʯʘʩʪʥʠʢʦʚ 

ʨʝʡʪʠʥʛʘ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ ʢʦʤʧʘʥʠʠ Tamtam, ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʨʦʚʝʥʴ 

ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ ʙʦʣʝʝ 40% (ʪʦ ʝʩʪʴ ʝʞʝʜʥʝʚʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʧʝʨʝʤʝʱʝʥʠʷ ʥʘ 40% ʙʦʣʴʰʝ, ʯʝʤ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ. [52] 

ɸʥʘʣʠʟ ʠʥʜʝʢʩʘ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʢʦʤʧʘʥʠʠ Inrix ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʩʣʠ ʚ 

2016 ʛ. ʩʘʤʳʡ ʟʘʛʨʫʞʝʥʥʳʡ ʪʨʘʬʠʢ ʚ ʛʦʨʦʜʘʭ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʝʚʳʰʝʥʠʝʤ 

100 ʯʘʩʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʜʦʨʦʞʥʦʤ ʟʘʪʦʨʝ, ʪʦ ʚ 2017 ʛ. (ʨʝʡʪʠʥʛ 2018 ʛ.) ï ʫʞʝ 

ʚ 12 ʛʦʨʦʜʘʭ ʚ ʜʦʨʦʞʥʳʭ ʟʘʪʦʨʘʭ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʙʦʣʝʝ 200 ʯ. (ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʈʦʩʪʦʚʝ-ʥʘ-ɼʦʥʫ, ʄʦʩʢʚʝ, ʃʦʥʜʦʥʝ). [46] ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʙʦʣʝʝ 40 ʛʦʨʦʜʘʭ ʤʠʨʘ 

ʩʪʦʠʤʦʩʪʴ ʟʘʪʦʨʘ ʜʣʷ ʦʜʥʦʛʦ ʚʦʜʠʪʝʣʷ ʧʨʝʚʳʰʘʣʘ 1000 ʝʚʨʦ.  

5. ʋʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʦʪʦʨʦʛʦ 

ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʨʦʩʪʝ ʥʘʣʦʛʦʚʳʭ ʠ ʠʥʳʭ ʦʪʯʠʩʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

6. ʇʦʪʝʨʠ ʦʪ ɼʊʇ ʥʘ ʚʩʝʭ ʚʠʜʘʭ ʪʨʘʥʩʧʦʨʪʘ, ʟʘʚʠʩʷʱʠʭ ʦʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʋʱʝʨʙ ʦʪ ɼʊʇ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʝʪʘ 

ʧʦʪʝʨʴ ʚʣʘʜʝʣʴʮʝʚ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʧʦʣʥʘʷ ʠʣʠ ʯʘʩʪʠʯʥʘʷ ʧʦʨʯʘ 

ʠʤʫʱʝʩʪʚʘ), ʟʘʪʨʘʪ ʩʣʫʞʙ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʨʦʛ ʠ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, ʟʘʪʨʘʪ ʥʘ 

ʣʠʢʚʠʜʘʮʠʶ ɼʊʇ (ʨʝʤʦʥʪ ʜʦʨʦʛ, ʤʝʜʠʮʠʥʩʢʠʝ ʫʩʣʫʛʠ, ʩʪʨʘʭʦʚʳʝ ʚʳʧʣʘʪʳ ʠ 

ʜʨʫʛʠʝ ʟʘʪʨʘʪʳ). ʂ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʧʨʠ ʵʪʦʤ ʦʪʥʦʩʷʪʩʷ ʧʦʪʝʨʠ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʫʚʝʯʴʷʤʠ ʠ ʣʠʰʝʥʠʝʤ ʞʠʟʥʠ ʣʶʜʝʡ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʥʦʤ ʠʣʠ 

ʧʦʣʥʦʤ ʠʩʢʣʶʯʝʥʠʠ ʯʝʣʦʚʝʢʘ ʠʟ ʩʬʝʨʳ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʭ ʜʚʠʞʝʥʠʷ, 

ʙʝʟʫʩʣʦʚʥʦ, ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ɼʊʇ. 
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ʉʣʦʞʠʚʰʘʷʩʷ ʨʘʥʝʝ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ 

ʧʝʨʝʩʪʘʝʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ 

ʙʘʨʴʝʨʘʤʠ ʚ ʨʘʟʚʠʪʠʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʤʝʥʳ ʤʝʪʦʜʦʚ 

ʛʦʨʦʜʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʚ ʦʪʜʝʣʴʥʳʭ ʩʬʝʨʘʭ, ʪʘʢ ʠ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚ ʮʝʣʦʤ. ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ 

ʢʘʨʜʠʥʘʣʴʥʫʶ ʩʤʝʥʫ ʧʘʨʘʜʠʛʤʳ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʦʪ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʨʦʩʘ ʜʦ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʭʘʥʠʟʤʳ ʨʘʟʚʠʪʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ: 

ʌʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ 

ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ (ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʨʳʥʢʘ ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʠʚʰʠʭʩʷ ɻ ʢʦʩʠʩʪʝʤ) ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ (ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʠʭ ʙʘʟʝ ʥʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ) ʧʣʘʪʬʦʨʤ. ɺ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ (IoT) ʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ɻ ʣʝʤʝʥʪʦʚ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ 

ï ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʭ ʦʙʲʝʜʠʥʝʥʠʶ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʠʩʪʝʤʫ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʝʪʝʚʳʤ ʵʬʬʝʢʪʦʤ, 

ʜʝʣʘʝʪ ʪʘʢʠʝ ʤʦʜʝʣʠ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤʠ ʚ ʩʦʟʜʘʚʰʠʭʩʷ 

ʫʩʣʦʚʠʷʭ. ʇʣʘʪʬʦʨʤʝʥʥʳʡ ʙʠʟʥʝʩ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 2-3 ʨʘʟʘ ʚʳʛʦʜʥʝʝ, ʯʝʤ 

ʪʨʘʜʠʮʠʦʥʥʳʡ. [27] 

ʌʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʩʪʠʤʫʣʠʨʫʶʪ ʚʥʝʜʨʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʀɻʄ ʯʝʨʝʟ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʚ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʠ: ʚʚʝʜʝʥʠʝ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ ʟʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʫʛ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʧʦʝʟʜʢʦʡ, ʨʘʩʯʝʪ ʦʙʲʝʤʘ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʩʪʦʷʥʠʶ (ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʪʝʭʥʦʣʦʛʠʡ IoT), ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʦʝʢʪʦʚ 

ʢʦʤʧʣʝʢʩʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʬʦʨʤʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʧʨʷʤʳʝ ʜʦʛʦʚʦʨʳ ʩ 
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ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ, ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʪ.ʜ.), ʩʧʦʩʦʙʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ (ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ ʤʝʞʜʫ ʚʩʝʤʠ 

ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʛʦʨʦʜʘʭ), ʤʝʭʘʥʠʟʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʬʦʨʤʳ ʠ 

ʩʪʨʫʢʪʫʨʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʢʦʤʧʘʥʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʢʘʢ 

ʤʝʞʜʫ ʩʘʤʠʤʠ ʢʦʤʧʘʥʠʷʤʠ (çʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʜʦʨʦʛʝè ʠ çʢʦʥʢʫʨʝʥʮʠʷ ʚʥʝ 

ʜʦʨʦʛʠè), ʪʘʢ ʠ ʢʦʤʧʘʥʠʷʤʠ ʠ ʨʝʛʫʣʷʪʦʨʦʤ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʘʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʤʝʞʜʫ ʢʦʤʧʘʥʠʷʤʠ, ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

[10] ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʭʘʥʠʟʤʘ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ï ʩʫʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʀɻʄ ʩʚʷʟʘʥʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʫʨʦʚʥʝʤ 

ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʩʪʫʱʝʛʦ ʩʧʨʦʩʘ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦʜʠʪʝʣʷ ʠ ʧʝʰʝʭʦʜʘ, 

ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚʨʝʤʝʥʠ ʚʦʜʠʪʝʣʷ, ʧʦʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʮʠʡ ʜʣʷ 

ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʣʶʜʝʡ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʜʨʫʛʠʝ. 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʢʦʤʧʘʥʠʠ Here, ʢʣʶʯʝʚʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʀɻʄ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ:  

V ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

V ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ 

ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ, ʘʥʘʣʠʪʠʢʠ ʜʘʥʥʳʭ, ʩʦʙʨʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ IoT ʠ ʝʛʦ 

ʠʥʪʝʛʨʘʮʠʷ ʩ ʧʣʘʪʬʦʨʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʮʠʬʨʦʚʳʤ ʪʨʘʥʩʧʦʨʪʦʤ; 

V ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ; 

V ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʫʩʣʦʚʠʷʭ 

ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʩʥʠʞʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷ ʢ ʛʦʨʦʜʩʢʠʤ 

ʵʣʝʢʪʨʦʩʝʪʷʤ ʠ ʩʦʟʜʘʶʱʘʷ ʙʦʣʴʰʝ ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʢʘʢ ʯʘʩʪʥʳʭ, ʪʘʢ ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ; 
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V ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ ʀɻʄ ʢʘʢ Ride-sharing ʠ Ride-hailing; 

V ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʙʠʣʴʥʦʩʪʠ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʬʘʢʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʘʥʥʦʩʪʴ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ (ʚ ʯʘʩʪʠ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, 

ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʠʟʢʫʶ 

ʩʚʷʟʘʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ ʛʦʨʦʜʦʚ ʈʦʩʩʠʠ ʠ ʪ.ʜ.). [19] 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪ ʠʩʧʦʣʴʟʫʝʪ ʵʣʝʢʪʨʦʥʥʳʝ, 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʠ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʢ ʙʦʣʝʝ 

ʫʤʥʳʤ, ʙʝʟʦʧʘʩʥʳʤ ʠ ʙʳʩʪʨʳʤ ʧʦʝʟʜʢʘʤ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ ʚ ʙʦʣʴʰʦʤ 

ʛʦʨʦʜʝ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʦʣʝʝ ʙʦʛʘʪʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʙʦʣʴʰʠʡ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʚʣʘʩʪʝʡ. ʉʦʟʜʘʥʠʝ ʫʤʥʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨ rʯʘʩʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩ ̫ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ h ʘʛʘ 

ʥʘ ʧʫʪʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʀɻʄ. 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʦʨʦʛ ʠ ʨʘʩʰʠʨʝʥʠʝ ʠʭ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ, ʯʝʤ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ. ʋʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ; ʧʦʣʦʩʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʦʛʫʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʘ ʧʦʣʦʩʳ ʘʚʪʦʥʦʤʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʤʦʛʫʪ ʧʦʟʚʦʣʠʪʴ ʪʘʢʠʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ 

ʜʚʠʛʘʪʴʩʷ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ, ʯʝʤ ʦʙʳʯʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ: 

ʫʣʠʯʥʦ-ʜʦʨʦʞʥʫʶ ʩʝʪʴ 

ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ; 
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ʠʥʬʦʨʤʘʮʠʦʥʥʫ  ʁʩʠʩʪʝʤʫ ʤʘʨʰʨʫʪʘ ʠ ɻ ʣʝʢʪʨʦʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʠʥʬʦʨʤʠʨʫʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʙ ʫʩʣʦʚʠʷʭ ʠʭ ʤʘʨʰʨʫʪʘ, ʠ ʢʘʢʠʝ ʚʘʨʠʘʥʪʳ 

ʪʨʘʥʩʧʦʨʪʘ ʜʦʩʪʫʧʥʳ; 

ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, ʧʨʝʜʫʧʨʝʞʜʘʷ ʠ ʧʦʤʦʛʘʷ ʩʧʨʘʚʠʪʴʩʷ ʩ 

ʦʧʘʩʥʳʤʠ ʜʦʨʦʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ; 

ʝʜʠʥʫ  ʁʢʘʨʪʫ ʧʨʦʝʟʜʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʚ 

ʣʶʙʫʶ ʪʦʯʢʫ ʛʦʨʦʜʘ, ʠʩʧʦʣʴʟʫʷ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʚʘʨʠʘʥʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʩ ʝʜʠʥʦʡ ʦʧʣʘʪʦʡ ʧʨʦʝʟʜʘ; 

ʩʝʪʝʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 5G, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʘʧʧʘʨʘʪʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʧʨʦʛʨʘʤʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʩʝʪʝʚʳʭ ʦʧʝʨʘʮʠʡ ʠ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʝ ʯʠʧʩʝʪʳ; 

ʟʘʨʷʜʥʳʝ ʩʪʘʥʮʠʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʜʣʷ ʙʝʩʧʠʣʦʪʥʳʭ ʠ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

(ʦʩʥʘʱʝʥʠʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʪʨʘʥʩʠʚʝʨʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʥʘ ʘʚʪʦʤʦʙʠʣʝ, ʘʜʘʧʪʘʮʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, ʨʘʟʤʝʪʢʠ ʠ ʟʥʘʢʦʚ) ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. 

ʕʢʩʧʝʨʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʷ Mobility  ʢʦʤʧʘʥʠʠ Here ʨʘʟʨʘʙʦʪʘʣʠ 

ʪʨʝʭʵʪʘʧʥʫʶ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀɻʄ. [118] (ʊʘʙʣ. 3). 

ʕʪʘʧ 1: ʋʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ 

ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʠʚʰʠʝʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ 

ʥʦʚʦʤ ʬʦʨʤʘʪʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ (ʅʘʧʨʠʤʝʨ, Belfort 

ʦʙʲʝʜʠʥʠʣ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʙʠʣʣʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʦʧʣʘʪʳ ʠ ʧʨʠʝʤʘ 

ʧʣʘʪʝʞʝʡ ʠ ʪʝʭʥʦʣʦʛʠʡ GPS, ʫʞʝ ʨʘʟʚʝʨʥʫʪʳʭ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʛʦʨʦʜʦʚ ʠ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘʭ) ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʘʨʰʨʫʪʦʚ (ʥʘʧʨʠʤʝʨ, ʦʪʤʝʥʘ ʦʩʪʘʥʦʚʢʠ ʠʣʠ 

ʘʚʪʦʙʫʩʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʢʦʪʦʨʳʡ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʩʩʘʞʠʨʘʤʠ, ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ, ʛʜʝ ʵʪʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ). 
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ʊʘʙʣ. 3. ʅʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ 

 

ʕʣʝʤʝʥʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʣʝʤʝʥʪʘ 

ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʃʝʛʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ 

ʆʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʠ ʧʦʤʦʛʘʝʪ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʩʧʠʩʘʥʠʝ, ʤʘʨʰʨʫʪʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʈʘʩʧʠʩʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʌʦʨʤʘ ʚʝʙ-ʩʘʡʪʘ ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʛʦ 

ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ, ʠʣʠ, ʦʪʢʨʳʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʦʨʦʥʥʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʕʣʝʢʪʨʦʥʥʘʷ / ʮʠʬʨʦʚʘʷ ʧʣʘʪʝʞʥʘʷ ʩʠʩʪʝʤʘ ʠ 

ʝʜʠʥʘʷ ʢʘʨʪʘ ʧʨʦʝʟʜʘ 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʧʦʪʨʝʙʠʪʝʣʷʤ ʢʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʋʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʤʘʨʰʨʫʪʘʭ ɼʘʥʥʳʝ ʠʟ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʦ ʤʘʨʰʨʫʪʘʭ ʠ 

ʫʩʣʦʚʠʷʭ ʧʦʝʟʜʢʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥʳ ʢ ʠʥʪʝʨʬʝʡʩʘʤ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʢʣʠʝʥʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʤ 

ʠʣʠ ʩʪʦʨʦʥʥʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. 

ʕʢʩʪʨʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʛʨʘʞʜʘʥʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʪʘʢʠʝ ʢʘʢ 

ʝʚʨʦʧʝʡʩʢʘʷ ʩʠʩʪʝʤʘ eCall, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʧʦʚʝʱʝʥʠʷ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʮʝʥʪʨʘʭ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʠ ʠʣʠ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ.  

ʋʤʥʳʡ ʩʚʝʪʦʬʦʨ ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʚʝʪʦʬʦʨʘ ʠʩʧʦʣʴʟʫʝʪ ʨʘʜʠʦʯʘʩʪʦʪʥʫʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ (RFID) ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʬʠʢʘ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʣʦʩʘʭ ʜʚʠʞʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʟʚʷʟʦʢ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 
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ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʩʠʛʥʘʣʦʚ ʩʚʝʪʦʬʦʨʘ ʢ ʫʩʣʦʚʠʷʤ 

ʜʚʠʞʝʥʠʷ. 

ʊʨʝʪʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʉʠʩʪʝʤʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ 

ʊʝʭʥʦʣʦʛʠʷ, ʨʘʟʚʝʨʥʫʪʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚʘʭ, ʜʣʷ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʠʪʝʣʝʡ ʠ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʚ 

ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢʠʭ ʢʘʢ ʧʣʦʭʘʷ ʚʠʜʠʤʦʩʪʴ, ʙʣʠʞʥʠʝ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʠ ʦʰʠʙʢʠ ʚʦʜʠʪʝʣʷ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʣʝʞʝʥʠʷ ʟʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ɺʩʪʨʦʝʥʥʳʡ GPS ʩ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʚʷʟʴʶ ʧʦʟʚʦʣʷʶʪ ʢʦʥʪʨʦʣʝʨʘʤ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʧʨʝʜʝʣʷʪʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʚʳʷʚʣʷʪʴ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʧʨʝʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʣʠ 

ʜʨʫʛʠʝ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʵʢʩʪʨʝʥʥʳʝ ʫʩʣʫʛʠ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʘʪʯʠʢʠ ʊʝʭʥʦʣʦʛʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (RFI) ʤʦʞʝʪ ʧʦʤʦʯʴ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʝʤ; ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʦʞʜʝʥʠʷ, 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʧʣʦʪʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ʠ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʜʠʩʧʝʪʯʝʨʦʚ ʦ ʧʦʚʝʜʝʥʠʠ ʚʦʜʠʪʝʣʷ. 

ʈʘʩʰʠʨʝʥʥʦʝ ʚʠʜʝʦ ʦʙʥʘʨʫʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ɺʠʜʝʦʟʘʧʠʩʴ ʟʘʥʷʪʳʭ ʫʯʘʩʪʢʦʚ ʜʦʨʦʛʠ ʠʣʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʟʚʷʟʦʢ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʦʧʝʨʘʪʦʨʘʤ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ, ʚʳʷʚʣʷʪʴ ʟʘʪʦʨʳ, ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ 

ʠʣʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʥʦʤʝʨʥʦʛʦ 

ʟʥʘʢʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʦʚʝʱʝʥʠʝ ʦ ʧʨʦʙʣʝʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚʘʭ ʚ ʮʝʣʷʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ Here [118] 
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ʕʪʘʧ 2 (çʣʝʛʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘè): ʥʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ ʛʦʨʦʜʘ, ʥʦ ʩ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʴʶ 

ʠ ʩʣʦʞʥʦʩʪʴʶ. 

ʕʪʘʧ 3 (çʪʷʞʝʣʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘè). ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʙʦʣʝʝ ʜʦʨʦʛʘʷ ʠ ʩʣʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʩʝ ʧʨʦʮʝʜʫʨʳ ʠ 

ʤʝʭʘʥʠʟʤʳ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʚ ʨʘʟʚʠʪʠʠ ʥʝ ʪʦʣʴʢʦ 

ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ; ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ.  

ʇʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢ ʫʤʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʟʛʣʷʜʘ ʥʘ ʛʦʨʦʜ, ʙʣʠʟʣʝʞʘʱʠʝ ʨʝʛʠʦʥʳ ʠ ʪʝʢʫʱʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʦʪʦʢʠ. ɺʩʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʨʘʟʚʠʪʠʶ ʀɻʄ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʳ ʩ ʜʨʫʛʠʤʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ ʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʚʩʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʵʢʦʥʦʤʠʠ 

ʪʦʧʣʠʚʘ.  

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʀɻʄ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʥʘʣʠʯʠʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʡ 

ʚ ʛʦʨʦʜʝ ʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ: ʬʠʥʘʥʩʦʚʳʝ ʩʪʠʤʫʣʳ 

ʜʣʷ ʢʦʤʧʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʣʝʢʪʨʦʤʦʙʠʣʠ ʠʣʠ ʩʦʚʤʝʩʪʥʫʶ ʧʦʝʟʜʢʫ, ʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʜʘʶʪ 

ʧʨʠʦʨʠʪʝʪ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʪʨʘʥʩʧʦʨʪʫ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʤʦʙʠʣʴʥʳʤ 
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ʨʝʰʝʥʠʷʤ. ʆʩʦʙʝʥʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʀɻʄ ʙʫʜʫʪ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʧʫʥʢʪʝ çʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʚ 

ʦʪʥʦʰʝʥʠʠ ʀɻʄè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ï ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʭ, ʬʠʥʘʥʩʦʚʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʂʣʶʯʝʚʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ Mobility  4.0 ʷʚʣʷʶʪʩʷ 

ʦʙʦʩʪʨʠʚʰʠʝʩʷ ʧʨʦʙʣʝʤʳ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʘʭ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʨʘʡʥʝ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʚʩʝ ʩʣʫʞʙʳ ʞʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ, ɻ ʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʠ ʪ.ʜ. ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʥʠʷ ʥʝ ʪʦʣʴʢʦ 

ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʚ ʛʦʨʦʜʘʭ, ʥʦ ʠ ʢʨʘʡʥʝ ʙʳʩʪʨʦʛʦ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʝ ʩʧʨʘʚʣʷʶʱʝʡʩʷ ʩ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. ʉʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀɻʄ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ: ʚ ʩʪʨʘʥʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʀɻʄ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥʦ ʩʦ ʩʪʨʘʪʝʛʠʷʤʠ ʢʦʤʧʘʥʠʡ ï ʢʣʶʯʝʚʳʭ ʠʛʨʦʢʦʚ ʥʘ 

ʨʳʥʢʝ; ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʣʠʪʠʢʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʠ ʪ.ʜ.  
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1.4. ʇʨʦʙʣʝʤʳ / ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʩʬʝʨʝ ʀɻʄ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʘ, 

ʢʦʤʬʦʨʪʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ, ʝʝ 

ʨʘʟʚʠʪʠʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ ʙʘʨʴʝʨʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ʕʪʠ ʙʘʨʴʝʨʳ 

ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʠ ʩʚʷʟʘʥʳ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʩʘʤʠʭ ʛʦʨʦʜʦʚ.  

1. ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʘʚʪʦʮʝʥʪʨʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨ rʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ ʥʝ ʧʦʣʥʦʩʪʴʶ ʧʨʠʟʥʘʝʪ ʠʩʪʠʥʥʫʶ ʩʪʦʠʤʦʩʪʴ 

ʚʣʘʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ ʚ ʩʦʮʠʘʣʴʥʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʤʝʛʘʧʦʣʠʩʦʚ ʤʠʨʘ ʛʦʩʧʦʜʩʪʚʫʝʪ ʧʘʨʘʜʠʛʤʘ çʛʦʨʦʜ ʜʣʷ 

ʘʚʪʦʤʦʙʠʣʠʩʪʘè, ʘ ʥʝ çʛʦʨʦʜ ʜʣʷ ʧʝʰʝʭʦʜʘè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʶʯʝʚʦʡ 

ʟʘʜʘʯʝʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʣʦʛʠʩʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʧʦʧʳʪʢʘ 

ʫʩʪʨʘʥʠʪʴ ʜʦʨʦʞʥʳʝ ʟʘʪʦʨʳ, ʘ ʥʝ ʧʦʚʳʩʠʪʴ ʢʦʤʬʦʨʪʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʛʦʨʦʜʩʢʠʭ ʞʠʪʝʣʝʡ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʠ ʛʦʪʦʚʥʦʩʪʴ ʛʦʨʦʜʩʢʠʭ 

ʞʠʪʝʣʝʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ.  

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʚʦʜʠʤʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʊʘʢ, 

ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʚ 2016 ʛʦʜʫ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʢʦʣʦ 50 % 

ʦʧʨʦʰʝʥʥʳʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʩʚʝʜʦʤʣʝʥʳ ʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʪʝʭʥʦʣʦʛʠʡ 

ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ.[121] ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʪʦʣʴʢʦ 10 % ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳ. ɸ 

ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʘʙʩʦʣʶʪʥʦ ʙʝʟʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʥʦʤʥʦʛʦ 

ʚʦʞʜʝʥʠʷ- ʦʢʦʣʦ 10 ʣʝʪ. (ʨʠʩ. 2) 
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ʈʠʩ. 2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ 

ʄʘʩʩʘʯʫʩʝʪʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. 

ʀʩʪʦʯʥʠʢ.[127] 

 

ʇʨʠ ɻ ʪʦʤ, ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʦʩʧʨʠʷʪʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ 

ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʨʝʩʧʦʥʜʝʥʪʳ ʠʟ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥ ï ʀʥʜʠʷ, ɹʨʘʟʠʣʠʷ, ʂʠʪʘʡ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʪʦʚʥʦʩʪʠ ʩʪʨʘʥ ʢ ʧʦʷʚʣʝʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ 

ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʤʧʘʥʠʝʡ KPMG ʚ 2019 ʛ. (ʪʘʙʣ. 4). 

[17] 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 2018 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʝ KPMG ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʘʤʡr 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʥʷʪʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʩʦʢʦʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ - ʉʠʥʛʘʧʫʨʝ, ʅʠʜʝʨʣʘʥʜʘʭ ʠ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. 

(ʇʨʠʣʦʞʝʥʠʝ 5). ɺ ʮʝʣʦʤ, ʫʨʦʚʝʥʴ ʧʨʠʥʷʪʠʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠʥʠʮʠʘʪʠʚ ʚ 

ʩʬʝʨʝ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ ʚ ʀʥʜʝʢʩʝ ʛʦʪʦʚʥʦʩʪʠ ʩʪʨʘʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʘʚʪʦʥʦʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʘʥʠʝʡ 

ʂʇʄɻ, ʧʦʢʘ ʥʝʚʳʩʦʢ.  
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ʊʘʙʣ. 4. ʇʦʟʠʮʠʠ ʩʪʨʘʥ ʚ ʨʝʡʪʠʥʛʝ ʛʦʪʦʚʥʦʩʪʠ ʩʪʨʘʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʚʪʦʥʦʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 
 ̄

ʧ/ʧ 

ʉʪʨʘʥʘ ʀʪʦʛʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʇʦʣʠʪʠʢʘ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ 

ʊʝʭʥʦʣʦʛʠʠ ʠ 

ʠʥʥʦʚʘʮʠʠ 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʋʨʦʚʝʥʴ ʧʨʠʥʷʪʠʷ 

ʧʦʪʨʝʙʠʪʝʣʷʤʠ 

1 ʅʠʜʝʨʣʘʥʜʳ 25,05 7,27 3,49 7,72 6,58 

2 ʉʠʥʛʘʧʫʨ 24,32 7,85 2,99 6,62 6,87 

3 ʅʦʨʚʝʛʠʷ 23,75 6,90 4,94 5,80 6,11 

4 ʉʐɸ 22,58 6,65 4,65 5,69 5,59 

5 ʐʚʝʮʠʷ 22,48 6,63 4,20 5,84 5,81 

6 ʌʠʥʣʷʥʜʠʷ 22,28 7,30 3,91 5,30 5,78 

7 ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 21,58 7,60 3,87 4,94 5,17 

8 ɻʝʨʤʘʥʠʷ 21,15 6,92 4,56 4,91 4,75 

9 ʆɸʕ 20,69 6,41 3,04 5,88 5,36 

10 ʗʧʦʥʠʷ 20,53 5,74 4,28 6,48 4,03 

11 ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ 19,87 7,53 2,74 4,43 5,18 

12 ʂʘʥʘʜʘ 19,80 6,82 3,38 4,57 5,04 

13 ʖʞʥʘʷ ʂʦʨʝʷ 19,79 5,71 3,92 6,23 3,93 

14 ʀʟʨʘʠʣʴ 19,60 4,84 6,38 3,21 5,18 

15 ɸʚʩʪʨʘʣʠʷ 19,01 6,24 2,52 5,41 4,84 

16 ɸʚʩʪʨʠʷ 18,85 6,23 3,06 5,36 4,20 

17 ʌʨʘʥʮʠʷ 18,46 6,12 3,34 4,79 4,21 

18 ʀʩʧʘʥʠʷ 15,50 4,79 1,65 4,87 4,18 

19 ʏʝʭʠʷ 14,46 4,88 2,32 3,63 3,64 

20 ʂʠʪʘʡ 14,41 4,44 1,77 3,93 4,28 

21 ɺʝʥʛʨʠʷ 11,99 3,89 1,44 3,60 3,06 

22 ʈʦʩʩʠʷ 8,55 3,37 0,50 1,63 3,05 

23 ʄʝʢʩʠʢʘ 7,73 1,71 0,55 2,13 3,34 

24 ʀʥʜʠʷ 6,87 2,50 0,80 1,78 1,80 

25 ɹʨʘʟʠʣʠʷ 6,41 1,23 0,46 1,51 3,21 

ʀʩʪʦʯʥʠʢ: [17]
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2. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ: ʦʪʩʫʪʩʪʚʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʢ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ çʄʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʘè ʩʦ 

ʩʪʦʨʦʥʳ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʦʧʨʦʩʘʭ ʚʳʨʘʙʦʪʢʠ 

ʩʦʚʤʝʩʪʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. [138] 

3. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ: ʥʝʪ ʯʝʪʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ ʠ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ çMaaSè.  

ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʢʘʩʘʝʪʩʷ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ ʀɻʄ (ʘʚʪʦʥʦʤʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʘʨʰʝʨʠʥʛ, 

ʢʘʨʧʫʣʠʥʛ ʠ ʪ.ʜ.) ʠ ʥʝ ʫʩʪʨʘʥʷʝʪ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʘʢ 

ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ, ʪʘʢ ʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʀɻʄ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʝʡʩʪʚʫʶʱʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʩʪʨʘʥ ʩʫʱʝʩʪʚʫʝʪ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ 

ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ (ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʣʘʪʥʦʩʪʴ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʠʟʛʦʪʦʚʠʪʝʣʷ, ʠ ʚʦʟʤʦʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩ ʘʚʪʦʥʦʤʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ). ʉʤʝʨʪʥʦʩʪʴ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ Volvo ʠ Tesla, 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ 

ʚʳʙʦʨ, ʩʜʝʣʘʥʥʳʡ ʘʚʪʦʤʦʙʠʣʝʤ, ʠ ʟʘ ʣʶʙʦʡ ʰʘʛ, ʚʳʧʦʣʥʷʝʤʳʡ (ʠʣʠ ʥʝ 

ʚʳʧʦʣʥʷʝʤʳʡ) ʚʦʜʠʪʝʣʝʤ. ɺʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠ ̫ʛʨʘʞʜʘʥʩʢʦ-

ʧʨʘʚʦʚʦʡ ʠ ʫʛʦʣʦʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ 

ʥʝʢʦʪʦʨʳʡ ʦʙʱʠʡ ʢʦʥʪʨʦʣʴ ʚ ʠʥʪʝʨʬʝʡʩʝ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘè. ʆʧʨʝʜʝʣʝʥʠʝ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʷʭ ʩ 

ʫʯʘʩʪʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩʘʤʦ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʦʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʜʦʨʦʞʥʦʤ ʜʚʠʞʝʥʠʠ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪ ɹ ʪʨʝʪʴʠʭ ʩʪʦʨʦʥ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 
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ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʦʧʝʨʘʪʠʚʥʳʭ ʫʩʣʫʛ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʘʚʪʦʥʦʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʇʦʤʠʤʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʥʳ ʤʝʞʜʫ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʘʚʪʦʤʦʙʠʣʠ ʩ ʘʚʪʦʥʦʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚʚʦʜʷʪ ʩʪʘʥʜʘʨʪʥʳʝ ʨʠʩʢʠ ʚ 

ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, ʥʘʧʨʠʤʝʨ, ʩʙʦʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʚʢʣʶʯʘʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ) ʠ ʩʦʝʜʠʥʝʥʠʷ (ʚʢʣʶʯʘʷ ʩʙʦʠ ʠ 

ʧʨʝʨʳʚʘʥʠʷ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʠʙʝʨʘʪʘʢʠ ʠ ʪ.ʜ.), ʧʦʩʣʝʜʩʪʚʠʷ 

ʦʪ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʠ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ. 

ʇʦʵʪʦʤʫ ʣʶʙʘʷ ʚʦʟʥʠʢʘʶʱʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ 

ʠʥʠʮʠʘʪʠʚʳ ʜʦʣʞʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦ ʦʪʨʘʞʘʪʴ ʧʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʦʞʜʝʥʠʝʤ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʧʨʘʚʝʜʣʠʚʳʡ ʙʘʣʘʥʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ, ʚʦʜʠʪʝʣʝʤ ʠ 

ʜʨʫʛʠʤʠ ʪʨʝʪʴʠʤʠ ʩʪʦʨʦʥʘʤʠ.  

ɿʥʘʯʠʤʳʤ ʙʘʨʴʝʨʦʤ ʚ ʨʘʟʚʠʪʠʠ ʀɻʄ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʠʣʠ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʟʘʧʨʝʪʦʚ ʚ ʩʝʛʤʝʥʪʝ ʫʩʣʫʛ ʤʦʙʠʣʴʥʳʭ 

ʩʝʨʚʠʩʦʚ ʟʘʢʘʟʘ ʪʘʢʩʠ ʩʚʷʟʘʥʘ ʩ ʥʝʜʦʚʦʣʴʩʪʚʦʤ ʤʝʩʪʥʳʭ ʪʘʢʩʠʩʪʦʚ ʩʪʨʘʪʝʛʠʝʡ 

ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʴʶ ʢʦʤʧʘʥʠʡ- ʘʛʨʝʛʘʪʦʨʦʚ ʥʘ ʨʳʥʢʝ ʫʩʣʫʛ ʪʘʢʩʠ (ɹʨʘʟʠʣʠʷ, 

ʊʫʨʮʠʷ, ʂʠʪʘʡ, ʌʨʘʥʮʠʷ, ɹʝʣʴʛʠʷ ʠ ʪ.ʜ.), ʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ 

ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʛʦʨʦʜʘʭ ʩʦʚʨʝʤʝʥʥʳʤ ʰʝʨʠʥʛʦʚʳʤ ʬʦʨʤʘʤ ʙʠʟʥʝʩʘ ʚ 

ʩʬʝʨʝ ʪʘʢʩʠ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʉʐɸ, ʂʘʥʘʜʘ ʠ ʪ.ʜ.). ʊʘʢ, ʢʦʤʧʘʥʠʷ Uber ʩ 2017 

ʧʦ 2019 ʛʛ. ʫʞʝ ʜʚʘʞʜʳ ʪʝʨʷʣʘ ʣʠʮʝʥʟʠʶ ʥʘ ʨʘʙʦʪʫ ʚ ʃʦʥʜʦʥʝ: ʚ ʩʝʥʪʷʙʨʝ 2017 

ʛ. ʠ ʚ ʥʦʷʙʨʝ 2019 ʛ. (ʚ ʩʝʥʪʷʙʨʝ 2019 ʛ. ʢʦʤʧʘʥʠʠ ʙʳʣʦ ʚʳʜʘʥʦ ʣʠʰʴ 

ʜʚʫʭʤʝʩʷʯʥʦʝ ʧʨʦʜʣʝʥʠʝ ʣʠʮʝʥʟʠʠ 2018 ʛ.) [76, 106] ɺ ʥʦʷʙʨʝ 2019 ʛ. ʚʣʘʩʪʠ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʝ ʩʪʘʣʠ ʧʨʦʜʣʝʚʘʪʴ ʣʠʮʝʥʟʠʶ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʦʤʧʘʥʠʷ ʥʝ 

ʧʨʦʚʝʨʷʣʘ ʛʨʘʬʠʢ ʨʘʙʦʪʳ ʚʦʜʠʪʝʣʝʡ (ʩʢʦʣʴʢʦ ʦʥʠ ʦʪʜʳʭʘʶʪ), ʭʘʣʘʪʥʦ 

ʦʪʥʦʩʠʣʘʩʴ ʢ ʤʝʜʠʮʠʥʩʢʦʤʫ ʦʩʤʦʪʨʫ, ʩʢʨʳʚʘʣʘ ʠʥʮʠʜʝʥʪʳ ʩ ʚʦʜʠʪʝʣʷʤʠ ʠʣʠ 

ʧʘʩʩʘʞʠʨʘʤʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ɹʦʣʛʘʨʠʠ (ʟʘʧʨʝʪ ʟʘ ʨʘʙʦʪʫ 
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ʚʦʜʠʪʝʣʝʡ ʙʝʟ ʦʬʠʮʠʘʣʴʥʦʡ ʣʠʮʝʥʟʠʠ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʦʜʠʪʝʣʴʩʢʦʛʦ 

ʫʜʦʩʪʦʚʝʨʝʥʠʷ) ʠ ɼʘʥʠʠ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʣʠʯʠʷ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʯʝʪʯʠʢʦʚ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʟʜʘ ʠ ʜʘʪʯʠʢʦʚ ʟʘʥʷʪʦʩʪʠ, ʧʨʠʥʷʪʳʭ ʚ 

ʘʧʨʝʣʝ 2017 ʛ.). (ʨʠʩ. 3) 

 

ʈʠʩ. 3. ʉʪʨʘʥʳ, ʚ ʢʦʪʦʨʳʭ ʧʦʣʥʦʩʪʴʶ, ʯʘʩʪʠʯʥʦ ʟʘʧʨʝʱʝʥʘ ʠʣʠ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʫʛʨʦʟʦʡ ʟʘʧʨʝʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ Uber (ʥʘ ʠʶʥʴ 2018 ʛ.) 

ʀʩʪʦʯʥʠʢ: [106] 

ɺ 2019 ʛ. ʟʘʧʨʝʪ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ Uber ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʚ 

ɹʝʣʴʛʠʠ, ʛʜʝ ʢʦʤʧʘʥʠʠ ʥʝ ʫʜʘʣʦʩʴ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʫʩʣʫʛʠ ʷʚʣʷʶʪʩʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʥʝ ʪʘʢʩʠ.  

ɺ ɹʨʘʟʠʣʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʟʘʢʦʥʦʧʨʦʝʢʪʳ, ʟʘʧʨʝʱʘʶʱʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ ʚ ʦʪʜʝʣʴʥʳʭ ʛʦʨʦʜʘʭ (ʉʘʥ-ʇʘʫʣʫ, ɹʨʘʟʠʣʠʘ), ʥʦ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʥʝ ʨʘʪʠʬʠʮʠʨʦʚʘʣʠ ʜʘʥʥʳʝ ʟʘʢʦʥʳ. ʇʨʠ ʵʪʦʤ 

ʠ ʥʝ ʦʬʦʨʤʠʚ ʦʬʠʮʠʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʨʘʙʦʪʫ. [66] ɺ 2015 ʛ. ʚʣʘʩʪʠ 

ʗʧʦʥʠʠ ʨʘʟʨʝʰʠʣʠ ʢʦʤʧʘʥʠʠ ʨʘʙʦʪʘʪʴ ʪʦʣʴʢʦ ʧʦʜ ʩʚʦʠʤ ʧʨʝʤʠʘʣʴʥʳʤ 

ʙʨʝʥʜʦʚ Uber Black, ʧʦʩʢʦʣʴʢʫ ʚʣʘʜʝʣʴʮʘʤ ʯʘʩʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʩʪʨʘʥʝ 

ʟʘʧʨʝʱʝʥʦ ʧʝʨʝʚʦʟʠʪʴ ʧʘʩʩʘʞʠʨʦʚ ʧʦ ʪʘʨʠʬʘʤ. [158] 

ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʨʷʜʝ ʩʪʨʘʥ ʙʳʣʠ ʧʨʠʥʷʪʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʠʥʠʮʠʘʪʠʚʳ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʠʣʠ ʟʘʪʨʫʜʥʷʶʱʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʚʠʩʦʚ-ʘʛʨʝʛʘʪʦʨʦʚ ʪʘʢʩʠ. ɸʢ, çɿʘʢʦʥ ʊʝʚʝʥʫè (ʌʨʘʥʮʠʷ, 2014 

ʛ.) ʟʘʧʨʝʱʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʣʦʢʘʮʠʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʩʪʫʧʥʳʭ ʤʘʰʠʥ ʚ 

ʧʨʠʣʦʞʝʥʠʠ. [74]  
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ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʩʣʘʙʫ  ʁ ʧʨʦʨʘʙʦʪʢʫ ʚʦʧʨʦʩʦʚ ʦ 

ʤʝʭʘʥʠʟʤʘʭ ʨʘʟʚʠʪʠʷ ʀɻʄ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʥʝʩʢʦʣʴʢʠʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ (ʥʘʧʨʠʤʝʨ, ʚ ʛʨʘʥʠʮʘʭ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ) ʚ ʩʪʨʘʥʘʭ ʩ ʬʝʜʝʨʘʪʠʚʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʜʝʣʝʥʠʝʤ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʈʌ), ʛʜʝ ʧʨʠʭʦʜʠʪʩʷ 

ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠʣʠ ʧʨʠʤʝʥʝʥʠʷ 

ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʀɻʄ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʫʨʦʚʥʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʠ ʨʘʟʤʝʨʘʤʠ 

ʙʶʜʞʝʪʘ. ʊʘʢ, ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʣʴʛʦʪʥʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ (ʤʝʥʴʰʘʷ 

ʩʪʘʚʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʣʦʛʘ) ʜʣʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʝʤʘʷ ʟʘ ʨʫʙʝʞʦʤ, ʚ ʈʦʩʩʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ 

ʬʝʜʝʨʘʣʴʥʳʤ ʮʝʥʪʨʦʤ, ʪʘʢ ʢʘʢ ʩʘʤ ʥʘʣʦʛ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ, ʢ ʪʦʤʫ ʞʝ 

ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʨʝʛʠʦʥʘ. 

4. ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴʶ ʨʝʰʝʥʠʡ ʠ ʙʠʟʥʝʩ-

ʤʦʜʝʣʝʡ MaaS. ʅʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʤʦʪʠʚʠʨʫʝʪ 

ʢʣʠʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʘʭ ʀɻʄ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʩʦʟʜʘʥʠʝ ʩʪʠʤʫʣʦʚ ʜʣʷ ʠʭ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

5. ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ: ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʣʦʭʦʝ ʧʦʢʨʳʪʠʝ ʩʝʪʠ 4G (ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ 5G), ʥʝʚʳʩʦʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʩʝʪʠ ʩʪʘʥʮʠʡ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʜʦʨʦʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʛʦʨʦʜʦʚ ʠ ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʨʘʟʨʘʙʦʪʢʠ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ 

ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʥʦʚʳʭ 

ʫʩʣʦʚʠʷʭ, ʧʨʝʜʣʦʞʝʥʠʷ ʩʠʩʪʝʤʳ ʤʝʨ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʜʜʝʨʞʢʫ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ.  
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1.5. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʚ ʦʪʥʦʰʝʥʠʠ ʀɻʄ 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʦʢʫʤʝʥʪʳ ʪʨʝʭ ʪʠʧʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʢʘʩʘʶʱʠʝʩʷ ʨʘʟʚʠʪʠʷ ʀɻʄ ʠʣʠ ʬʦʨʤʠʨʫʶʱʠʝ ʝʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʫʶ ʦʩʥʦʚʫ:  

V ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ ʚʣʘʩʪʠ, ʢʘʩʘʶʱʠʝʩʷ ʨʘʟʚʠʪʠʷ 

ʀɻʄ,  

V ʧʨʦʛʨʘʤʤʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʜʦʢʫʤʝʥʪʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʚʦʧʨʦʩʘʭ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ 

V ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʚʦʧʨʦʩʘʭ ʀɻʄ  

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʚʦʧʨʦʩʘʭ ʀɻʄ ʧʦʟʚʦʣʠʣ 

ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʤʦʞʥʳʤ ʨʘʟʚʠʪʠʝʤ ʀɻʄ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ, ʘ 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʯʘʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ): ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʚʲʝʟʜʫ ʚ ʮʝʥʪʨʘʣʴʥʳʝ 

ʨʘʡʦʥʳ ʛʦʨʦʜʘ ʣʠʯʥʦʤʫ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʛʦʨʦʜʘʭ, ʟʘʧʨʝʪ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʯʥʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʥʷʤ 

ʥʝʜʝʣʠ ʠ ʪ.ʜ. [82] 

ɺ ʮʝʣʦʤ, ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, 

ʢʦʤʧʣʝʢʩʥʦ ʨʝʛʫʣʠʨʫʶʱʠʝ ʚʦʧʨʦʩʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʥʦ ʨʷʜ ʧʨʠʤʝʨʦʚ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʘʟʳ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʀɻʄ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʟʘʢʦʥ ʦ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʄʝʭʠʢʦ (ʄʝʢʩʠʢʘ), ʧʨʠʥʷʪʦʛʦ 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʩʦʙʨʘʥʠʝʤ ʚ ʘʧʨʝʣʝ 2014 ʛ. ʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʩʪʦʣʠʮʳ ʩʪʨʘʥʳ ʟʘ ʩʯʝʪ 

ʫʩʪʦʡʯʠʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. [137] ɿʘʢʦʥ ʦʧʨʝʜʝʣʠʣ ʩʦʟʜʘʥʠʝ ʎʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ 

ʤʦʙʠʣʴʥʦʩʪʴʶ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʚʩʝ ʦʧʝʨʘʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ 
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ʜʝʧʘʨʪʘʤʝʥʪʘʤʠ, ʢʦʤʧʣʝʢʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʩʫʨʩʘʤʠ ʠ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʦʨʦʛ. ɼʘʥʥʳʡ ʦʨʛʘʥ ʪʘʢʞʝ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚ 

ʛʨʘʞʜʘʥ ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʠ ʟʘ ʝʛʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʠʥʢʣʶʟʠʚʥʦʩʪʴ, ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʙʣʶʜʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ. 

ɿʘʢʦʥ ʦ ʤʦʙʠʣʴʥʦʩʪʠ ʧʨʠʟʥʘʝʪ ʤʦʙʠʣʴʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʘʚʘ: 

çʄʦʙʠʣʴʥʦʩʪʴ - ʵʪʦ ʧʨʘʚʦ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ ʩʚʦʙʦʜʥʦ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʪʦʚʘʨʘʤ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ, 

ʧʨʠʟʥʘʥʥʳʝ ʚ ʵʪʦʤ ʟʘʢʦʥʝè. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʨʘʚʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʮʝʣʦʩʪʥʦʤ ʧʦʜʭʦʜʝ ʢ ʠʟʤʝʥʝʥʠʶ ʛʦʨʦʜʩʢʠʭ ʩʠʩʪʝʤ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʚʢʣʶʯʘʶʱʠʭ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʦʜʦʚ, ʠʥʢʣʶʟʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ 

ʘʢʪʠʚʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɿʘʢʦʥ ʛʘʨʘʥʪʠʨʫʝʪ ʚʩʝʤ ʛʨʘʞʜʘʥʘʤ ʧʨʘʚʦ ʥʘ ʤʦʙʠʣʴʥʦʩʪʴ 

ʠ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʱʠʪʳ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʫʯʘʩʪʥʠʢʦʚ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ: ʧʝʰʝʭʦʜʦʚ, ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, ʧʘʩʩʘʞʠʨʦʚ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɿʘʢʦʥ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʢʦʥʩʦʣʠʜʘʮʠ ʁʥʝʩʢʦʣʴʢʠʭ 

ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʪʦʨʦʚ, ʫʩʪʨʘʥʷʷ ʩʭʝʤʫ ʨʘʙʦʪʳ çʦʜʠʥ ʯʝʣʦʚʝʢ - 

ʦʜʠʥ ʘʚʪʦʙʫʩè. ʈʘʥʝʝ ʦʧʝʨʘʪʦʨʳ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʙʫʩʦʚ, ʤʝʪʨʦ ʠʣʠ BRT 

ʙʳʣʠ ʥʝ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʣʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ.  

ɿʘʢʦʥ ʦ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʄʝʭʠʢʦ ʪʘʢʞʝ ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʧʦʛʦʜʥʳʤ ʫʩʣʦʚʠʷʤ, 

ʦʧʨʝʜʝʣʷʷ, ʯʪʦ ʩʠʩʪʝʤʳ ʤʦʙʠʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʙʳʩʪʨʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʛʦʨʦʜʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʟʤʦʞʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʉʫʱʝʩʪʚʝʥʥʳʡ ʘʢʮʝʥʪ ʩʜʝʣʘʥ ʥʘ ʨʘʙʦʪʫ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʥʝʤʦʪʦʨʠʟʦʚʘʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʚʢʣʘʜʘ ʚ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʟʘ 

ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

ɼʘʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʚ 2017 ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʠʥʷʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʜʦʢʫʤʝʥʪ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʩʪʦʣʠʮʝ ʩʪʨʘʥʳ ï 
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ʄʝʭʠʢʦ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʚʝʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʀɻʄ ʦʧʨʝʜʝʣʝʥʳ: 

ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʪʨʘʥʩʧʦʨʪʥʫʶ ʩʠʩʪʝʤʫ ʛʦʨʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʛʠʙʨʠʜʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʨʘʟʚʠʪʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, 

ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʧʦʜʢʣʶʯʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʦʛʣʘʩʦʚʘʥʠʝ 

ʬʝʜʝʨʘʣʴʥʦʡ, ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ 

ʵʣʝʢʪʨʦʤʦʙʠʣʴʥʦʩʪʠ. [93] 

ɺ ʮʝʣʦʤ, ʚ ʩʪʨʘʥʘʭ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʥʘʮʠʦʥʘʣʴʥʦʝ ʠ ʨʝʛʠʦʥʘʣʴʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʥʷʪʠʶ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ. ʊʘʢ, ʚ 2001 ʛ. ʚ ɹʨʘʟʠʣʠʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʙʳʣʦ ʟʘʢʨʝʧʣʝʥʦ ʥʘ 

ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ çʧʨʘʚʦ ʥʘ ʛʦʨʦʜè, ʬʦʨʤʠʨʫʶʱʝʝ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʠ 

ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʚʦʧʨʦʩʘʭ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. [121] 

ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʣʠ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʡ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ 

(ʩʪʨʘʥʳ ɽʚʨʦʩʦʶʟʘ) ʠʣʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʠʟ 

ʧʨʠʥʷʪʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʦʩʷʪ ʧʨʦʛʨʘʤʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠʣʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʜʦʢʫʤʝʥʪʘʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʠʦʨʠʪʝʪʳ 

ʨʘʟʚʠʪʠʷ ʀɻʄ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʚʦʧʨʦʩʳ ʚʥʝʜʨʝʥʠʷ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʤʝʥʷʝʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʚʦʧʨʦʩʘʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ɺ ʨʘʤʢʘʭ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʜʛʦʪʦʚʢʠ ʢ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ çRoad to Zero Strategyè 

(ʧʨʦʛʨʘʤʤʥʳʡ ʜʦʢʫʤʝʥʪ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʦʪ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʟʨʘʙʦʪʢʫ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʦʨʦʞʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʥʫʣʝʚʳʤʠ ʚʳʙʨʦʩʘʤʠ) ʚ 2018 ʛʦʜʫ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʧʨʠʥʷʣʦ ʟʘʢʦʥ ʦʙ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ. [175, 90] ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
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ʩʪʨʘʪʝʛʠʝʡ ʠ ʥʦʚʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʩʦʟʜʘʝʪʩʷ ʦʙʰʠʨʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʟʘʨʷʜʥʳʭ ʩʪʘʥʮʠʡ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʯʝʥʴ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʪʨʘʭʦʚʱʠʢʦʚ ʚ 

ʩʣʫʯʘʝ ʘʚʘʨʠʠ, ʚʳʟʚʘʥʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʣʠ 

ʩʙʦʝʤ ʚ ʦʙʥʦʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʉ ʩʝʥʪʷʙʨʷ 2018 ʛ. ʥʘʫʯʥʦ-ʢʦʥʩʫʣʴʪʘʪʠʚʥʳʡ ʩʦʚʝʪ ɼʝʧʘʨʪʘʤʝʥʪʘ 

ʪʨʘʥʩʧʦʨʪʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʥʘʯʘʣ ʦʙʱʝʩʪʚʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʦʩʥʦʚ rʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʦʜʩʢʦʛʦ ʚʦʟʜʫʰʥʦʛʦ ʪʘʢʩʠ. [179] 

ʇʨʦʛʨʘʤʤʥʳʡ ʜʦʢʫʤʝʥʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʘ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ çFuture of Mobility : Urban strategy. Moving Britain Aheadè 

ʦʧʠʩʳʚʘʝʪ ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʦʜʭʦʜʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʚʳʛʦʜʳ ʦʪ ʚʥʝʜʨʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʥʥʦʚʘʮʠʡ. 

ɺ ʥʝʤ ʦʪʨʘʞʝʥʳ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʚ ʙʫʜʫʱʝʤ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʷʪʴ 

ʤʝʭʘʥʠʟʤʳ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʚʥʝʜʨʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʚ ʨʘʤʢʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. [109] 

ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʠʥʠʮʠʘʪʠʚʘ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʀɻʄ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤ, 

ʥʦ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʲʝʜʠʥʝʥʠʷʤ. ʅʘʧʨʠʤʝʨ, ʠʥʠʮʠʘʪʠʚʘ çUrban Air  

Mobilityè çɽʚʨʦʧʝʡʩʢʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʫʤʥʳʭ ʛʦʨʦʜʦʚ ʠ 

ʩʦʦʙʱʝʩʪʚè, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʚ ʨʘʟʚʠʪʠʠ 

ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ ʨʘʟʨʘʙʦʪʘʥ 

ʧʦʵʪʘʧʥʳʡ ʧʣʘʥ ʠ ʤʝʭʘʥʠʟʤʳ ʚʥʝʜʨʝʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʩʠ ʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʭʘʥʠʟʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ. 

[180] 

ɺ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ ʧʨʦʛʨʘʤʤʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ 

ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ 

çʆʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ - 2045è. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ 
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ʪʦʣʴʢʦ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʧʦʜʭʦʜʦʚ ʢ ʨʦʣʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ 

ʨʘʟʚʠʪʠʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʥʦ ʠ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʚʣʠʷʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʥʦʡ ʠʜʝʡ ʜʦʢʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʨʦʣʴ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʨʘʟʚʠʪʠʠ ʙʫʜʫʱʝʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. ɺ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ 

ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʩʠʩʪʝʤʘʭ ʩʢʦʨʦʩʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ - ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʘʚʪʦʙʫʩʘʭ, ʩʢʦʨʦʩʪʥʳʭ 

ʪʨʘʤʚʘʷʭ ʠ ʧʦʝʟʜʘʭ, ʜʚʠʞʫʱʠʭʩʷ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʢʦʨʠʜʦʨʘʤ. ʇʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʠʪʴ ʩʣʫʞʙʳ ʙʳʩʪʨʦʛʦ ʪʨʘʥʟʠʪʘ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ ʦʙʱʝʡ 

ʩʠʩʪʝʤʳ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. ʇʘʩʩʘʞʠʨʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʰʠʨʦʢʦʛʦ ʚʳʙʦʨʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʵʪʘʧʝ çʧʦʩʣʝʜʥʷʷ ʤʠʣʷè ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʝʟʙʘʨʴʝʨʥʦʡ ʦʧʣʘʪʳ ʚʩʝʭ ʵʪʘʧʦʚ ʧʦʝʟʜʢʠ ʩ ʧʦʤʦʱʴʶ 

ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʧʨʦʛʫʣʦʢ ʠ ʝʟʜʳ ʥʘ ʚʝʣʦʩʠʧʝʜʝ ʜʦ / ʦʪ ʩʪʘʥʮʠʡ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʧʦʝʟʜʦʢ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ. [141] 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʀɻʄ ʚ ʩʪʨʘʥʘʭ ɸʟʠʠ ʩʚʷʟʘʥʘ ʩ ʩʦʟʜʘʥʠʝʤ 

ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʡ ʫʩʪʦʡʯʠʚʳʭ ʛʦʨʦʜʦʚ ʠʣʠ smart city.  

ʉʦʚʨʝʤʝʥʥʘʷ ʛʦʨʦʜʩʢʘʷ ʣʦʛʠʩʪʠʢʘ ʉʠʥʛʘʧʫʨʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ çʋʤʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ 2030 ï ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʣʘʥ 

ʉʠʥʛʘʧʫʨʘè. ʈʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚ ʥʝʙʦʣʴʰʦʤ ʛʦʨʦʜʝ-

ʛʦʩʫʜʘʨʩʪʚʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʝʥʷʶʱʠʤʠʩʷ ʩʦʮʠʘʣʴʥʳʤʠ, ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʧʨʠʚʝʣ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʥʠ ʪʘʢʞʝ ʦʪʢʨʳʣʠ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʨʦʩʪʘ ʠ ʧʨʦʨʳʚʘ ʚ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʨʝʰʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. Smart Mobility  2030, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʚʤʝʩʪʥʦ LTA ʠ 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʦʙʱʝʩʪʚʦʤ ʉʠʥʛʘʧʫʨʘ (ITSS), ʦʙʲʝʜʠʥʷʝʪ 

ʚʩʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʠ 

ʬʦʨʤʠʨʫʝʪ ʧʫʪʴ ʢ ʫʩʪʦʡʯʠʚʦʡ ʵʢʦʩʠʩʪʝʤʝ ʀʊʉ ʚ ʉʠʥʛʘʧʫʨʝ ʜʦ 2030 ʛʦʜʘ. 
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ɺ Smart Mobility  2030 ʠʟʣʦʞʝʥʳ ʩʦʜʝʨʞʘʥʠʝ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʠʮʠʘʪʠʚ ʀʊʉ ʩʪʨʘʥʳ, ʠ 

ʥʘʤʝʯʝʥʳ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʟʘʜʘʯ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ 

ʫʩʪʦʡʯʠʚʦʡ ʙʫʜʫʱʝʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. [166] ʉʠʥʛʘʧʫʨʩʢʦʝ ʚʠʜʝʥʠʝ 

ʀʊʉ - çɼʚʠʞʝʥʠʝ ʢ ʙʦʣʝʝ ʩʚʷʟʘʥʥʦʤʫ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ 

ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘè. ʇʨʦʮʝʩʩ ʥʘʧʨʘʚʣʝʥ ʥʘ ʪʦ, ʯʪʦʙʳ ʧʨʝʚʨʘʪʠʪʴ ʉʠʥʛʘʧʫʨ 

ʚ ʚʳʩʦʢʦʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ, ʞʠʚʦʝ ʠ ʙʦʣʝʝ ʠʥʢʣʶʟʠʚʥʦʝ ʩʦʦʙʱʝʩʪʚʦ, ʩ ʚʳʩʦʢʠʤ 

ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ. 

ʏʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʵʪʦ ʚʠʜʝʥʠʝ ʀʊʉ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʢʣʶʯʝʚʳʝ 

ʩʪʨʘʪʝʛʠʠ (ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʤʦʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʥʷʪʠʝ ʩʪʘʥʜʘʨʪʦʚ ʀʊʉ, ʨʘʟʚʠʪʠʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ) ʠ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ï ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠʥʪʝʨʘʢʪʠʚʥʘʷ ï ʜʣʷ ʨʘʟʚʠʪʠʷ 

ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ- ʢ ʙʝʟʦʧʘʩʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʩʨʝʜʝ; 

ʟʝʣʝʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ). 

ʈʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʂʠʪʘʝ ʪʝʩʥʦ 

ʩʚʷʟʘʥʦ ʩ ʧʨʠʥʷʪʦʡ ʚ 2015 ʛʦʜʫ ʩʪʨʘʪʝʛʠʝʡ ʧʨʘʚʠʪʝʣʴʩʪʚʘ çʉʜʝʣʘʥʦ ʚ ʂʠʪʘʝ ʜʦ 

2025 ʛʦʜʘè, ʢʦʪʦʨʘʷ ʧʦʜʯʝʨʢʥʫʣʘ ʚʘʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʀʂʊ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. [101] 

ɺ ʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʨʘʟʣʠʯʥʳʝ ʧʣʘʥʳ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʩʪʨʘʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ: 

¶ çʇʣʘʥ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʜʦʙʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʀʥʪʝʨʥʝʪ 

ʪʝʭʥʦʣʦʛʠʡè, ʦʙʲʷʚʣʝʥʥʳʡ ʚ ʘʚʛʫʩʪʝ 2016 ʛʦʜʘ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʨʝʬʦʨʤʘʤ; 

¶ ç13-ʡ ʧʷʪʠʣʝʪʥʠʡ ʧʣʘʥ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳè, ʦʙʲʷʚʣʝʥʥʳʡ ʚ ʬʝʚʨʘʣʝ 2017 ʛʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʨʘʟʚʠʪʠʝ 
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ʙʝʟʦʧʘʩʥʦʡ, ʵʬʬʝʢʪʠʚʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʢ 2020 ʛʦʜʫ. 

¶ çʉʨʝʜʥʝʩʨʦʯʥʳʡ ʠ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʣʘʥ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè (ʘʧʨʝʣ ɹ 2017 ʛʦʜʘ). ʆʥ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʦʜʢʣʶʯʝʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ.  

ɺ ʈʌ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʢʦʤʧʣʝʢʩʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ 

ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʚʥʝʜʨʝʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʥʝ ʧʨʠʥʷʪʦ. ʉʫʱʝʩʪʚʫʶʱʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʠ ʠʥʠʮʠʘʪʠʚʳ ʨʝʛʫʣʠʨʫʶʪ ʦʪʜʝʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʯʘʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʇʨʠʣʦʞʝʥʠʝ 6).  

ɺʘʞʥʳʤ ʚʦʧʨʦʩʦʤ ʨʘʟʚʠʪʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʀɻʄ ʷʚʣʷʝʪʩʷ 

ʝʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʪʝʨʤʠʥʦʣʦʛʠʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪ ʌʠʣʠʘʣʘ ʅʝʤʝʮʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ Den.V Beuth Verlag 

2016 ʛʦʜʘ. ɺ ʥʝʤ ʜʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʝʝ 200 ʪʝʨʤʠʥʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʀɻʄ, 

ʚʢʣʶʯʘʷ çʤʦʙʠʣʴʥʦʩʪʴè, çʤʦʙʠʣʴʥʳʝ ʫʩʣʫʛʠè, çʫʧʨʘʚʣʝʥʠʝ ʤʦʙʠʣʴʥʦʩʪʴʶè, 

çʨʝʞʠʤ ʤʦʙʠʣʴʥʦʩʪʠè, çʤʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʘè, ʥʦ ʩʘʤ ʪʝʨʤʠʥ 

çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴè ʥʝ ʨʘʩʩʤʦʪʨʝʥ. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʠʥʷʣʘ ʥʝʩʢʦʣʴʢʦ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ:  

ISO 37120:2014 çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʦʦʙʱʝʩʪʚʘ. ʇʦʢʘʟʘʪʝʣʠ 

ʛʦʨʦʜʩʢʠʭ ʫʩʣʫʛ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠè (ʙʣʦʢ ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʠʥʥʦʚʘʮʠʠ, 

ʪʨʘʥʩʧʦʨʪ).  

ISO 37151:2015 çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʤʤʫʥʘʣʴʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʇʨʠʥʮʠʧʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʨʘʙʦʯʠʭ ʧʦʢʘʟʘʪʝʣʝʡè,  

ISO 39001:2014 ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ (RTS)  
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ISO 39002 (ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ) ʇʨʠʥʮʠʧʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʥʘ ʜʦʨʦʛʝ. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʜʝʡʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ 

ʩʪʘʥʜʘʨʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʀɻʄ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ: ɻʆʉʊ ʈ ʀʉʆ 37120-

2015 çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʦʦʙʱʝʩʪʚʘ. ʇʦʢʘʟʘʪʝʣʠ ʛʦʨʦʜʩʢʠʭ ʫʩʣʫʛ ʠ 

ʢʘʯʝʩʪʚʘ ʞʠʟʥʠè, ɻʆʉʊ ʈ 56670-2015 çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʠʩʪʝʤʳ. ʇʦʜʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘè, ɻʆʉʊ ʈ 57187-2016 çʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʠʩʪʝʤʳ. ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʙʦʨʪʦʚʦʛʦ ʪʝʣʝʤʘʪʠʯʝʩʢʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʛʦʨʦʜʩʢʦʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʩ ʩʠʩʪʝʤʦʡ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷè.  

ɺ ʥʦʷʙʨʝ 2019 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ ʨʘʟʨʘʙʦʪʘʣʦ ʟʘʢʦʥʦʧʨʦʝʢʪ 

çʆ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʦʪʥʦʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ çʀʥʪʝʨʥʝʪè 

ʜʦʛʦʚʦʨʦʚ ʧʝʨʝʚʦʟʢʠ ʧʘʩʩʘʞʠʨʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʦ ʟʘʢʘʟʫ ʚ 

ʮʝʣʷʭ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ 

ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ ʦʨʛʘʥʠʟʘʮʠ ʁʩʦʚʤʝʩʪʥʳʭ ʧʦʝʟʜʦʢ ʚ ʨʘʤʢʘʭ 

ʢʘʨʧʫʣʠʥʛʘ. [12]  ɿʘʢʦʥʦʧʨʦʝʢʪʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʛʨʘʥʠʯʠʪʴ ʚʝʣʠʯʠʥʫ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʝʪ ʚʦʜʠʪʝʣʴ ʘʚʪʦʤʦʙʠʣʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ 

ʢʘʨʧʫʣʠʥʛʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʢʘʪʝʛʦʨʠʠ ʄ1, ʢʦʪʦʨʳʝ ʚʤʝʱʘʶʪ ʥʝ ʙʦʣʝʝ ʚʦʩʴʤʠ ʧʘʩʩʘʞʠʨʦʚ, ʠ ʦʛʨʘʥʠʯʠʪʴ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʝʟʜʦʢ ʜʦ 2, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʪʨʘʥʩʧʦʨʪʥʦʤ 

ʩʨʝʜʩʪʚʝ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 100. ʂʨʦʤʝ ʪʦʛʦ, ʚʦʜʠʪʝʣʴ ʩʤʦʞʝʪ 

ʧʦʣʫʯʘʪʴ ʜʝʥʴʛʠ ʦʪ ʧʘʩʩʘʞʠʨʘ ʪʦʣʴʢʦ ʙʝʟʥʘʣʠʯʥʳʤ ʩʧʦʩʦʙʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʥʪʨʦʣʴ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʜʠʪʝʣʝʡ ʧʨʝʚʳʰʘʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʧʨʝʜʝʣʴʥʳʡ ʨʘʟʤʝʨ. 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʝʟʜʢʠ ʙʳʣʠ ʙʝʟʦʧʘʩʥʳʤʠ ʚ ʚʝʜʦʤʩʪʚʝ ʧʨʝʜʣʘʛʘʶʪ 

ʫʩʪʘʥʦʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʚʦʜʠʪʝʣʝʡ ð ʩʪʘʞ ʚʦʞʜʝʥʠʷ ʥʝ 

ʤʝʥʝʝ ʜʚʫʭ ʣʝʪ, ʧʨʦʭʦʞʜʝʥʠʝ ʘʚʪʦʤʦʙʠʣʝʤ ʪʝʭʦʩʤʦʪʨʘ ʠ ʥʘʣʠʯʠʝ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʆʉɸɻʆ. ɿʘʢʦʥʦʧʨʦʝʢʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʯʪʦ ʘʛʨʝʛʘʪʦʨ 

ʢʘʨʧʫʣʠʥʛʘ ʟʘʢʣʶʯʘʝʪ ʩʦʛʣʘʰʝʥʠʝ ʦʙ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʤ 

ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʝ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʚ 

ʮʝʣʷʭ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʚʝʨʢʠ ʚʦʜʠʪʝʣʝʡ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʊʘʢʞʝ ʟʘʢʦʥʦʧʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ 

ʘʛʨʝʛʘʪʦʨʦʤ ʢʘʨʧʫʣʠʥʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʯʘʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʦ ʧʨʦʚʝʨʢʝ 

ʘʛʨʝʛʘʪʦʨʦʤ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʚʦʜʠʪʝʣʷʤ, ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʠ ʢ ʧʦʝʟʜʢʘʤ. 

ʆʙʦʙʱʘʷ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʀɻʄ ʚ ʥʝʢʦʪʦʨʳʭ ʛʦʨʦʜʘʭ ʤʠʨʘ, ʵʢʩʧʝʨʪʳ 

ʐʢʦʣʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ɺʘʛʥʝʨʘ ʅʴ-ʁʁʦʨʢʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʚʳʜʝʣʠʣʠ ʩʣʝʜʫʶʱʠʝ ʨʝʛʫʣʷʪʦʨʥʳʝ ʤʝʨʳ ʨʘʟʚʠʪʠʷ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ 

ʨʳʥʢʘ (ʪʘʙʣ. 5). 

ʊʘʙʣ. 5. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʨʳʥʢʘ ʪʘʢʩʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʙʠʣʴʥʳʭ ʧʣʘʪʬʦʨʤ ʚ ʥʝʢʦʪʦʨʳʭ ʛʦʨʦʜʘʭ ʤʠʨʘ 

ɻʦʨʦʜ ʇʨʠʤʝʥʷʝʤʳʝ ʤʝʨʳ ʇʣʘʥʠʨʫʝʤʳʝ 

ʅʴ-ʁʁʦʨʢ Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

Å ʆʛʨʘʥʠʯʝʥʠʝ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʚʦʜʠʪʝʣʷ 

Å ɺʟʠʤʘʥʠʝ ʧʣʘʪr ʟʘ ʧʨʦʝʟʜ ʚ 

ʦʪʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ 

Å ʉʪʨʘʭʦʚʘʥʠʝ ʦʧʣʘʪʳ ʚʦʜʠʪʝʣʶ 

Å ʆʛʨʘʥʠʯʝʥʠʝ ʥʘ ʚʳʜʘʯʫ ʥʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʣʠʮʝʥʟʠʡ 

Å ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʦʧʣʠʚʘ ʚ ʥʘʠʙʦʣʝʝ 

ʟʘʛʨʫʞʝʥʥʳʭ ʯʘʩʪʷʭ ʛʦʨʦʜʘ 

Å ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ 

Å ɺʟʠʤʘʥʠʝ ʧʣʘʪʳ ʟʘ ʧʨʦʝʟʜ ʢ 

ʘʵʨʦʧʦʨʪʫ 

ʊʦʨʦʥʪʦ Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

Å ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʚʦʜʠʪʝʣʝʡ 
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Å ɺʟʠʤʘʥʠʝ ʧʣʘʪr ʟʘ ʧʨʦʝʟʜ ʚ 

ʦʪʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ 

Å ʋʩʪʘʥʦʚʣʝʥ ʦʙʷʟʘʪʝʣʴʥʳʡ 

ʤʠʥʠʤʘʣʴʥʳʡ ʧʘʩʩʘʞʠʨʩʢʠʡ 

ʪʘʨʠʬ 

Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʚʳʙʨʦʩʦʚ 

ʏʠʢʘʛʦ Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

Å ɺʟʠʤʘʥʠʝ ʧʣʘʪr ʟʘ ʧʨʦʝʟʜ ʚ 

ʦʪʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ 

Å ʇʦʚʳʰʝʥʠʝ ʨʘʟʤʝʨʳ ʦʧʣʘʪʳ 

ʚ ʥʘʠʙʦʣʝʝ ʟʘʛʨʫʞʝʥʥʦʝ ʚʨʝʤʷ 

ʩʫʪʦʢ 

Å ʉʪʨʘʭʦʚʘʥʠʝ ʦʧʣʘʪʳ 

ʚʦʜʠʪʝʣʷ 

ʄʝʭʠʢʦ Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

Å ɺʟʠʤʘʥʠʝ ʧʣʘʪr ʟʘ ʧʨʦʝʟʜ 

(ʢʨʦʤʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ) 

Å ɺʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʨʳʥʢʘ 

Å ʃʝʛʘʣʠʟʘʮʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʫʩʣʫʛ ʨʳʥʢʘ Car Sharing 

ʉʘʥ-

ʌʨʘʥʮʠʩʢʦ 

Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

Å ɺʟʠʤʘʥʠʝ ʧʣʘʪʳ ʟʘ ʧʨʦʝʟʜ ʚ 

ʦʪʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ  

Å ʋʞʝʩʪʦʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ 

Å ʉʪʨʘʭʦʚʘʥʠʝ ʦʧʣʘʪʳ 

ʚʦʜʠʪʝʣʷʤ 

Å ɺʥʝʜʨʝʥʠʝ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ 

ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ 

ʃʦʩ-

ɸʥʜʞʝʣʝʩ 

ʉʘʥ-ʇʘʫʣʫ Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

Å ɺʟʠʤʘʥʠʝ ʧʣʘʪr ʟʘ ʧʨʦʝʟʜ ʚ 

ʦʪʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ 

Å ɺʥʝʜʨʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʩʪʠʤʫʣ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ 

ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ 

Å ʋʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʚʦʜʠʪʝʣʴʩʢʦʤʫ ʫʜʦʩʪʦʚʝʨʝʥʠʶ 

ʃʦʥʜʦʥ Å ɺʟʠʤʘʥʠʝ ʧʣʘʪʳ ʟʘ ʧʨʦʝʟʜ ʚ 

ʦʪʜʝʣʴʥʳʝ ʨʘʡʦʥʳ ʛʦʨʦʜʘ  

Å ʋʞʝʩʪʦʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ 

Å ʩʪʨʘʭʦʚʘʥʠʝ ʦʧʣʘʪʳ 

ʚʦʜʠʪʝʣʝʡ  

Å ʪʨʝʙʦʚʘʥʠʷ ʥʫʣʝʚʳʭ 

ʚʳʙʨʦʩʦʚ ʢ 2023 ʛ. ʜʣʷ ʥʦʚʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

(ʵʣʝʢʪʨʦʤʦʙʠʣʠ) 

Å ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʚʳʜʘʯʠ ʚʦʜʠʪʝʣʴʩʢʠʭ ʧʨʘʚ 

Å ʦʛʨʘʥʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʙʦʯʠʭ ʯʘʩʦʚ ʚʦʜʠʪʝʣʝʡ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʄʦʩʢʚʘ Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

 

Å ʩʪʨʘʭʦʚʘʥʠʝ ʦʧʣʘʪʳ 

ʚʦʜʠʪʝʣʝʡ  
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Å ʨʘʩʰʠʨʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʜʘʥʥʳʤ ʦ ʧʦʝʟʜʢʘʭ 

Å ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ 

ɸʢʢʨʘ Å ʩʪʘʥʜʘʨʪʳ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʠ ʨʘʙʦʪʝ ʚʦʜʠʪʝʣʷ 

Å ʈʝʛʫʣʠʨʦʚʘʥʠʝ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ ʛʦʨʦʜʘ 

ʇʝʢʠʥ  Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

Å ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʮʝʥ ʥʘ ʧʦʝʟʜʢʠ 

Å ʉʪʘʥʜʘʨʪʳ ʜʣʷ ʥʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ 

ʚʳʙʨʦʩʦʚ  

Å ʋʞʝʩʪʦʯʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʢ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ 

(ʪʨʝʙʦʚʘʥʠʷ ʥʫʣʝʚʳʭ 

ʚʳʙʨʦʩʦʚ) 

ʄʫʤʙʘʠ Å ʉʠʩʪʝʤʳ ʘʚʘʨʠʡʥʦʛʦ 

ʦʧʦʚʝʱʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ 

Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʥʦʚʳʤ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ: 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘ ʦʩʥʦʚʝ ʯʠʩʪʦʛʦ 

ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʉʇɻ / 

ʛʠʙʨʠʜʥʦʛʦ ʪʦʧʣʠʚʘ ʠʣʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

Å ʊʨʝʙʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʷ 40% 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ ʚ ʛʦʨʦʜʩʢʦʤ 

ʧʘʨʢʝ 

Å ʆʙʷʟʘʪʝʣʴʥʳʡ ʤʠʥʠʤʘʣʴʥʳʡ 

ʧʘʩʩʘʞʠʨʩʢʠʡ ʪʘʨʠʬ 

Å ʉʪʨʘʭʦʚʢʘ ʦʧʣʘʪʳ ʚʦʜʠʪʝʣʷ 

Å ʂʦʤʧʣʝʢʩʥʘ ʦʮʝʥʢʘ ʟʘʪʦʨʦʚ 

ʄʝʣʴʙʫʨʥ Å ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʦ ʧʦʝʟʜʢʝ 

Å ʌʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ 

ʜʦʩʪʫʧʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ 

Å ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʥʫʣʝʚʳʤ 

ʚʳʙʨʦʩʘʤ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ 

Å ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʜʦʨʦʛ 

Å ʉʪʨʘʭʦʚʢʘ ʦʧʣʘʪʳ ʚʦʜʠʪʝʣʝʡ 

ʀʩʪʦʯʥʠʢ: [130] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʀɻʄ ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʫʯʠʪʳʚʘʶʱʝʡ ʠ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʚʩʝ ʘʩʧʝʢʪʳ ʀɻʄ ʦʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʜʦ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʠ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʚʠʪʠʷ ʀɻʄ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʠʩʢʦʚ ʠ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʘ ʀɻʄ ʠ ʪ.ʜ.   
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ɻʣʘʚʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʀɻʄ, ʚ 

ʤʠʨʝ ʠ ʚ ʈʦʩʩʠʠ  

2.1. ʇʝʨʝʯʝʥʴ ʪʝʭʥʦʣʦʛʠʡ ʀɻʄ ʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠ ̫

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʣʶʯʝʚʳʭ ʪʨʝʥʜʦʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ, ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ 

ʵʧʦʭʫ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ.  

ɺ 2017 ʛ. ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʆʧʨʝʜʝʣʝʥʠʝ ʙʫʜʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭè (ʬʠʥʘʥʩʠʨʫʝʤʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ Horizon 2020 ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ) ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʦʪʯʝʪʦʚ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʧʨʦʛʥʦʟʥʳʭ 

ʜʦʢʣʘʜʦʚ ʠ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʢʦʥʮʝʧʮʠʠ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʙʫʜʫʱʝʛʦ. (ʊʘʙʣ. 6) [144] 

ʊʘʙʣ. 6. ʂʣʶʯʝʚʳʝ ʢʦʥʮʝʧʮʠʠ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʠ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʙʫʜʫʱʝʛʦ 

ʇʘʩʩʘʞʠʨʩʢʠʡ ʪʨʘʥʩʧʦʨʪ ɻʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪ 

ɸʚʪʦʥʦʤʥʦʩʪʴ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ 

ɸʚʪʦʥʦʤʥʦʩʪʴ ï ʛʨʫʟʦʚʳʝ ʧʝʨʝʚʦʟʢʠ 

ʉʦʚʤʝʩʪʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ, 

ʤʦʙʠʣʴʥʦʩʪʴ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, MaaS 

ʉʦʚʤʝʩʪʥʘʷ ʤʦʙʠʣʴʥʦʩʪʴ, 

ʤʦʙʠʣʴʥʦʩʪʴ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, MaaS, 

FaaS (Freight-as-a-Service, ʧʝʨʝʚʦʟʢʘ 

ʢʘʢ ʫʩʣʫʛʘ), LaaS (Logistics as a 

Service, ʣʦʛʠʩʪʠʢʘ ʢʘʢ ʫʩʣʫʛʘ) 

ʕʣʝʢʪʨʠʬʠʢʘʮʠʷ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ 

ʕʣʝʢʪʨʠʬʠʢʘʮʠʷ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ 

ɹʝʩʰʦʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ- 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ, 

ʠʥʪʝʨʤʦʜʘʣʴʥʦʩʪʴ 

ɹʝʩʰʦʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ- 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʦʩʪʴ, 

ʠʥʪʝʨʤʦʜʘʣʴʥʦʩʪʴ 

ʇʝʨʩʦʥʘʣʴʥʳʝ ʘʚʠʘʧʝʨʝʚʦʟʢʠ, 

çʣʝʪʘʶʱʠʝ ʤʘʰʠʥʳè, çʣʝʪʘʶʱʠʝ 

ʪʘʢʩʠè 

ɼʨʦʥʳ ʜʦʩʪʘʚʢʠ 

ʋʤʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʚ ʧʫʪʠ  

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʘʷ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ  

ʉʚʝʨʭʙʳʩʪʨʳʡ ʥʘʟʝʤʥʳʡ ʠ ʧʦʜʟʝʤʥʳʡ 

ʪʨʘʥʩʧʦʨʪ (hyperloop) 

ʉʚʝʨʭʙʳʩʪʨʳʡ ʥʘʟʝʤʥʳʡ ʠ ʧʦʜʟʝʤʥʳʡ 

ʪʨʘʥʩʧʦʨʪ (ʪʨʫʙʦʧʨʦʚʦʜʳ) 

 ʎʝʥʪʨʳ ʢʦʥʩʦʣʠʜʘʮʠʠ ʛʨʫʟʦʚ, ʮʝʥʪʨʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʟʦʚ 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ [144] 
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ʎʠʬʨʦʚʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷï ʦʩʥʦʚʘ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʥʝʜʨʝʥʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʥʦʚʘʮʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ɼʚʠʞʫʱʝʡ ʩʠʣʦʡ 

ʚʝʜʫʱʠʭ ʠʥʥʦʚʘʮʠʡ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʩʝʢʪʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʅʘ ʥʝʛʦ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʴʰʘʷ ʜʦʣʷ ʨʘʩʭʦʜʦʚ 

ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʅʀʆʂʈ ʚ ʩʪʨʘʥʘ ʆʕʉʈ ʠ ʙʦʣʝʝ ʦʜʥʦʡ ʪʨʝʪʠ ʚʩʝʭ ʧʘʪʝʥʪʥʳʭ 

ʟʘʷʚʦʢ ʚ ʤʠʨʝ. [65] ʀʥʥʦʚʘʮʠʠ, ʫʧʨʘʚʣʷʝʤʳʝ ʜʘʥʥʳʤʠ, ʥʦʚʳʝ ʙʠʟʥʝʩ ʤʦʜʝʣʠ 

ʠ ʮʠʬʨʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ ʤʝʥʷʶʪ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʥʘʫʢʝ, ʧʨʘʚʠʪʝʣʴʩʪʚʘʭ, 

ʛʦʨʦʜʘʭ ʠ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʧʦ ʧʦʜʜʝʨʞʢʝ ʮʠʬʨʦʚʳʭ ʠʥʥʦʚʘʮʠʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʦʢʫʩʠʨʫʶʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʝʪʷʭ, ʜʦʩʪʫʧʫ ʢ ʬʠʥʘʥʩʘʤ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʳʭ, ʥʦ ʫʜʝʣʷʶʪ ʤʝʥʴʰʝ ʚʥʠʤʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʷʤ ʚ ʢʘʧʠʪʘʣ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʟʥʘʥʠʷʭ, ʠ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. 

ʇʦʜ ʚʣʠʷʥʠʝʤ ʀʂʊ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʨʘʩʣʝʚʘʷ 

ʩʪʨʫʢʪʫʨʘ ʵʢʦʥʦʤʠʢʠ (ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʥʦʚʳʭ ʚʠʜʦʚ ʪʦʚʘʨʦʚ ʠ 

ʫʩʣʫʛ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ), ʥʦ ʠ ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ: 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʠʧʳ ʛʦʨʦʜʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʱʠʭ ʚʦʟʨʘʩʪʘʶʱʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʞʠʪʝʣʝʡ ʚ ʢʦʤʬʦʨʪʥʦʩʪʠ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ (smart city), ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ ʦʙʣʠʢ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʜʨʘʡʚʝʨʦʚ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʚʦʟʨʘʩʪʘʶʱʘʷ ʤʦʙʠʣʴʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʪʨʝʙʫʶʱʘʷ ʥʦʚʳʭ ʬʦʨʤ, 

ʥʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʝʝ ʫʧʨʘʚʣʝʥʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʯʝʪʘʥʠʷ 

ʨʘʩʪʫʱʝʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʨʘʩʰʠʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʠ ʰʠʨʦʢʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʬʦʨʤʠʨʫʝʪʩʷ 

ʩʣʦʞʥʘʷ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʘʷʩʷ ʩʠʩʪʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʛʦʪʦʚʘ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʚ ʢʨʘʡʥʝ 

ʜʠʥʘʤʠʯʥʦ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʬʦʨʤʠʨʦʚʘʥʠʷ smart city ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʠʭ ʨʘʤʢʘʭ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʬʦʨʤʠʨʫʶʱʠʭ ʦʩʥʦʚʫ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʧʦʢʘʟʘʣ ʧʦʵʪʘʧʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʠ 
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ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ʕʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ ʦʧʨʝʜʝʣʷʶʪ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʨʘʟʚʠʪʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʛʦʨʦʜʝ (ʪʘʙʣ. 7) 

ʊʘʙʣ. 7. ʍʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʤʢʘʭ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ smart city. 

Smart city 1.0 Smart city 2.0 Smart city 3.0 

Å ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ  

Å ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʣʠʥʠʡ  

Å ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ 

ʪʨʘʥʩʧʦʨʪ (ʛʠʙʨʠʜʥʳʝ 

ʩʠʩʪʝʤʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ) 

Å ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʬʠʢʦʤ  

Å ʫʤʥʘʷ ʧʘʨʢʦʚʢʘ.  

Å ʩʚʷʟʘʥʥʳʡ ʪʨʘʥʩʧʦʨʪ;  

Å ʚʦʟʦʙʥʦʚʣʷʝʤʘʷ 

ʵʥʝʨʛʝʪʠʢʘ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ 

Å ʙʝʩʧʠʣʦʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

Å ʘʚʪʦʥʦʤʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ  

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ [77] 

 

ʈʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, ʥʘʯʠʥʘʷ ʩ 

ʢʦʥʮʝʧʮʠʠ Smart city 2.0, ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪʴ ʠ ʚʢʣʶʯʝʥʠʝ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʀɻʄ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ, 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʦʩʥʦʚʫ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚʦ ʚʩʝʭ 

ʦʪʨʘʩʣʷʭ ʛʦʨʦʜʩʢʦʡ ɻ ʢʦʥʦʤʠʢʠ. ʂʣʶʯʝʚʳʤ ʚʦʧʨʦʩʦʤ ʚ ɻ ʪʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʧʨʦʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʚʠʪʠʷ 

ʨʳʥʢʘ ʀɻʄ (ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʚʦʧʨʦʩ ʩʦʙʠʨʘʝʤʦʩʪʠ ʠ ʦʪʢʨʳʪʦʩʪʠ 

ʜʘʥʥʳʭ ʠ ʪ.ʜ.). 

ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

¶ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʩʦʟʜʘʥʠʝ ʩʦʚʝʨʰʝʥʥʦ 

ʥʦʚʳʭ ʢʘʪʝʛʦʨʠʡ. 

¶ ʎʠʬʨʦʚʠʟʘʮʠʷ: ʧʨʦʮʝʩʩ ʩʤʝʰʠʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ (ʚʠʨʪʫʘʣʴʥʦʛʦ) ʠ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʦʚ 
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¶ Mesh: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʨʘʩʰʠʨʷʶʱʠʤʠʩʷ ʥʘʙʦʨʘʤʠ 

ʣʶʜʝʡ, ʧʨʝʜʧʨʠʷʪʠʡ, ʫʩʪʨʦʡʩʪʚ, ʢʦʥʪʝʥʪʘ ʠ ʫʩʣʫʛ. 

ʕʢʩʧʝʨʪʳ ʢʦʤʧʘʥʠʠ Gartner ʦʧʨʝʜʝʣʠʣʠ 10 ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʀɻʄ ʥʘ 2019 -2023 ʛʛ. [110] 

ɼʘʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʛʠʚʘʶʪ ʪʨʠ ʛʨʫʧʧʳ ʪʝʭʥʦʣʦʛʠʡ, ʬʦʨʤʠʨʫʶʱʠʭ 

ʀɻʄ: ʪʨʘʥʩʧʦʨʪʥʳʝ, ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ (ʪʘʙʣ. 

8). 

ʊʘʙʣ. 8. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʥʜʳ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ. 

ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʇʣʘʪʬʦʨʤʝʥʥʳʝ 

ʨʝʰʝʥʠʷ 

Smart ʪʝʭʥʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ 

ɸʚʪʦʥʦʤʥʦʩʪʴ   

 ʈʘʩʰʠʨʝʥʥʘʷ ʘʥʘʣʠʪʠʢʘ 

ʋʧʨʘʚʣʷʝʤʦʝ ʨʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʤ 

ʠʥʪʝʣʣʝʢʪʦʤ 

 

ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ (ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ) 

 ʋʩʠʣʝʥʥʳʝ ʢʨʘʝʚʳʝ ʚʳʯʠʩʣʝʥʠʷ 

 ʀʤʤʝʨʩʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

 

 ʋʤʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

  ʎʠʬʨʦʚʘʷ ʵʪʠʢʘ ʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ 

 ʂʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ 

ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ 

ʢʦʤʧʘʥʠʠ Gartner. [40] 

 

ʆʩʥʦʚʦʡ ʚʥʝʜʨʝʥʠʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʡ ʀɻʄ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ. ʊʠʧʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʘʤʢʘʭ ʀɻʄ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 9. 

ʊʘʙʣ. 9. ʊʠʧʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʘʤʢʘʭ ʀɻʄ. 

 ̄ʧ/ʧ ʌʫʥʢʮʠʷ AI ʊʠʧʠʯʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

1 

ʅʝʣʠʥʝʡʥʦʝ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

(ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʦʚʝʜʝʥʠʷ 

ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʚʭʦʜʳ ʠ 

ʚʳʭʦʜʳ ʥʝʣʠʥʝʡʥʳ) 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʥʘ ʧʝʨʝʚʦʟʢʠ ʠʣʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʢ ʬʫʥʢʮʠʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʠ ʛʨʫʟʦʚ, 
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ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠ 

ʪ.ʜ. 

2 ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʉʠʛʥʘʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʜʚʠʞʝʥʠʷ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʷʭ ʜʦʨʦʛ, ʠʟʤʝʨʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʥʘ ʘʚʪʦʩʪʨʘʜʘʭ, ʜʠʥʘʤʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʤʘʨʰʨʫʪʦʤ, ʢʦʥʪʨʦʣʴ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ 

ʥʘ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛʘʭ 

3 ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʨʘʟʦʚ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʙʥʘʨʫʞʝʥʠʝ 

ʠʥʮʠʜʝʥʪʦʚ, ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʦ ʜʦʨʦʞʥʦʤ ʜʚʠʞʝʥʠʠ ʠ 

ʚʳʷʚʣʝʥʠʷ ʪʨʝʱʠʥ ʚ ʜʦʨʦʞʥʳʭ ʧʦʢʨʳʪʠʷʭ 

ʠʣʠ ʤʦʩʪʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

4 ʂʣʘʩʪʝʨʠʟʘʮʠʷ 

ʅʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ 

ʢʣʘʩʩʦʚ ʚʦʜʠʪʝʣʝʡ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʦʩʥʦʚʝ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʭ ʧʦʚʝʜʝʥʠʷ 

ʜʨʘʡʚʝʨʦʚ. 

5 ʇʣʘʥʠʨʦʚʘʥʠʝ 

ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ AI ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʝʨʝʚʦʟʦʢ, 

ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʨʘʟʜʝʣʘʭ ʥʠʞʝ. 

6 ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ 

ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʪʦʤ, ʩʣʝʜʫʝʪ ʣʠ 

ʩʪʨʦʠʪʴ ʥʦʚʫʶ ʜʦʨʦʛʫ, ʩʢʦʣʴʢʦ ʜʝʥʝʛ 

ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʢʘʢʠʝ ʫʯʘʩʪʢʠ ʜʦʨʦʛʠ 

ʠʣʠ ʤʦʩʪʳ ʩʣʝʜʫʝʪ ʦʙʩʣʫʞʠʚʘʪʴ, ʘ ʪʘʢʞʝ 

ʩʣʝʜʫʝʪ ʣʠ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʜʚʠʞʝʥʠʝ ʥʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʤʘʨʰʨʫʪ ʚ ʩʣʫʯʘʝ 

ʠʥʮʠʜʝʥʪʘ. 

7 ʆʧʪʠʤʠʟʘʮʠʷ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʚʩʝʭ ʫʯʘʩʪʢʦʚ ʤʘʨʰʨʫʪʘ ʠ ʪ.ʜ. 

ʀʩʪʦʯʥʠʢ: [142] 

ɸʚʪʦʥʦʤʥʳʝ ʦʙʲʝʢʪʳ ʠʩʧʦʣʴʟʫʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʪʨʘʜʠʮʠʦʥʥʦ ʨʝʰʘʝʤʳʭ ʣʶʜʴʤʠ. ʉʣʦʞʥʦʩʪʴ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ, ʥʦ ʚʩʝ ʘʚʪʦʥʦʤʥʳʝ ʦʙʲʝʢʪʳ 
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ʠʩʧʦʣʴʟʫʶʪ ʀʀ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʦʡ. ɸʚʪʦʥʦʤʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʘʭ ʚʝʱʝʡ: ʨʦʙʦʪʦʪʝʭʥʠʢʘ, 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʜʨʦʥʳ, ʙʳʪʦʚʘʷ ʪʝʭʥʠʢʘ.  

ɺʩʝ ʦʥʠ ʨʘʙʦʪʘʶʪ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ɻ ʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʦʨʜʠʥʘʮʠʠ ʠ 

ʠʥʪʝʣʣʝʢʪʘ: ʙʝʩʧʠʣʦʪʥʳʝ ʘʧʧʘʨʘʪʳ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʚ ʚʦʟʜʫʭʝ, ʫʧʨʘʚʣʷʶʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʯʝʣʦʚʝʢʘ, ʘʚʪʦʥʦʤʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʪʝʭʥʠʢʘ ʤʦʞʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʘ. ʕʪʦ ʩʦʟʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʘʚʪʦʥʦʤʥʳʭ 

ʦʙʲʝʢʪʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʤ ʛʨʫʧʧʦʡ ʵʢʩʧʝʨʪʦʚ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɸʨʪʫʨ ɼ. ʃʠʪʪʣ çɹʫʜʫʱʝʝ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ- 

ʧʝʨʝʟʘʛʨʫʟʢʘè (ʜʝʢʘʙʨʴ 2018) ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚ 2018 ʛʦʜʫ ʦʩʣʘʙʣʦ ʜʦʚʝʨʠʝ 

ʚʦʜʠʪʝʣʝʡ ʢ ʘʚʪʦʥʦʤʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʩ 64% ʚ 2015 ʛ. ʜʦ 57% ʚ 

2018. [107] ʈʘʩʪʫʪ ʧʨʦʙʣʝʤʳ ʩ ʣʠʯʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʘʚʪʦʥʦʤʥʦʤ ʠ ʩʚʷʟʘʥʥʦʤ 

ʚʦʞʜʝʥʠʠ. 59% ʘʤʝʨʠʢʘʥʩʢʠʭ ʚʦʜʠʪʝʣʝʡ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʦʙʣʝʤʳ ʩ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʜʘʥʥʳʭ ʥʝ ʧʦʟʚʦʣʷʪ ʠʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʩʰʠʨʝʥʥʳʝ ʬʫʥʢʮʠʠ 

ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʟʘʱʠʪʘ ʣʠʯʥʳʭ ʜʘʥʥʳʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʪʘʥʝʪ ʢʣʶʯʝʚʳʤ ʢʦʥʢʫʨʝʥʪʥʳʤ ʦʪʣʠʯʠʝʤ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʤʦʙʠʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʛʦʨʦʜʩʢʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʧʨʦʠʩʰʝʩʪʚʠʷ (ʘʥʘʣʠʟ ʧʨʠʯʠʥ ɼʊʇ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʘʚʘʨʠʡ ʥʘ ʜʦʨʦʛʘʭ), ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ (ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʤʘʨʰʨʫʪʦʚ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʦ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʧʨʦʩʘ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ), ʨʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤʳ 

ʧʨʦʛʥʦʟʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʚʦʜʠʪʝʣʷ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʘʙʦʪ), ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ 

ʩʠʩʪʝʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʣʦʛʠʩʪʠʢʠ. [173] 

ʈʦʩʪ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 
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ʨʘʩʰʠʨʝʥʥʦʡ ʘʥʘʣʠʪʠʢʠ. ɼʦʧʦʣʥʝʥʥʘʷ ʘʥʘʣʠʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʪʴʶ 

ʚʦʣʥʫ ʨʘʟʚʠʪʠʷ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ʈʘʩʰʠʨʝʥʥʘ ̫ ʘʥʘʣʠʪʠʢʘ 

ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʪʴ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʠ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ.  

ʂʨʘʝʚʳʝ ʚʳʯʠʩʣʝʥʠʷ - ʪʦʧʦʣʦʛʠʷ, ʚ ʢʦʪʦʨʦʡ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ, 

ʩʙʦʨ ʠ ʜʦʩʪʘʚʢʘ ʢʦʥʪʝʥʪʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʙʣʠʞʝ ʢ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʣʷ ʧʨʦʝʢʪʦʚ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʅʊʀ çɸʚʪʦʥʝʪè ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʝʨʚʠʩʳ ʥʘ 

ʦʩʥʦʚʝ ʫʩʠʣʝʥʥʳʭ ʢʨʘʝʚʳʭ ʚʳʯʠʩʣʝʥʠʡ ʙʫʜʫʪ ʠʛʨʘʪʴ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ ʠ ʩʝʨʚʠʩʦʚ ʚ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚʘʭ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʫʨʦʚʥʠ 4 ʠ 5), ʘ ʪʘʢʞʝ ʩʝʨʚʠʩʦʚ 

ʚ ʩʝʛʤʝʥʪʝ "ʫʤʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ". 

ʂ 2028 ʛʦʜʫ ʜʠʘʣʦʛʦʚʳʝ ʧʣʘʪʬʦʨʤʳ (ʤʝʥʷʶʪ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʤʠʨʦʤ), ʠ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʢ ʜʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ 

(AR), ʩʤʝʰʘʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (MR) ʠ ʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴ (VR) (ʠʟʤʝʥʷʶʪ 

ʚʦʩʧʨʠʷʪʠʝ ʤʠʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ) ʧʨʠʚʝʜʫʪ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʦʚʦʛʦ ʦʧʳʪʘ 

ʧʦʛʨʫʞʝʥʠʷ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʳʰʣʝʥʠʝ ʧʝʨʝʤʝʩʪʷʪʩʷ ʚ ʪʦʯʢʫ, 

ʛʜʝ ʦʧʳʪ ʩʦʝʜʠʥʠʪ ʣʶʜʝʡ ʩ ʩʦʪʥʷʤʠ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ - ʦʪ 

ʢʦʤʧʴʶʪʝʨʦʚ ʜʦ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɺ ʩʬʝʨʝ ʧʨʦʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʰʠʨʦʢʦ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʠʠ. ʅʘʧʨʠʤʝʨ, ʩ ʚʥʝʜʨʝʥʠʝʤ ɻ ʪʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʤʦʙʠʣʴ ʙʝʟ ʫʯʘʩʪʠʷ ʚʣʘʜʝʣʴʮʘ ʩʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ - ʥʘʧʨʠʤʝʨ, ʦʧʣʘʪʫ ʧʦʰʣʠʥ, ʟʘʢʘʟ ʪʦʚʘʨʦʚ, 

ʫʩʣʫʛ ʠʣʠ ʩʦʟʜʘʥʠʝ ʘʢʢʘʫʥʪʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʧʨʦʜʣʝʚʘʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʠʣʠ 

ʧʦʜʧʠʩʢʫ ʥʘ ʫʩʣʫʛʠ, ʦʧʣʘʯʠʚʘʪʴ ʩʯʝʪʘ ʟʘ ʧʘʨʢʦʚʢʫ ʠ ʜʘʞʝ ʟʘʢʘʟʳʚʘʪʴ ʩʠʩʪʝʤʫ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʨʘʜʠʦʚʝʱʘʥʠʷ. ʊʘʢʞʝ ʜʣʷ ʣʠʟʠʥʛʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʙʫʜʝʪ 

ʚʦʟʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʢʠʜʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʧʨʦʙʝʛ ʥʘ 

ʘʚʪʦʤʦʙʠʣʝ ʚʣʘʜʝʣʴʮʘ ʙʫʜʝʪ ʤʝʥʴʰʝ ʫʢʘʟʘʥʥʦʛʦ ʚ ʜʦʛʦʚʦʨʝ ʣʠʟʠʥʛʘ. ɺ ʩʬʝʨʝ 

ʤʦʪʦʨʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʙʣʦʢʯʝʡʥ ʧʦʤʦʞʝʪ ʩʪʨʘʭʦʚʱʠʢʘʤ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʫʧʨʘʚʣʷʪʴ ʩʪʨʘʭʦʚʳʤʠ ʨʠʩʢʘʤʠ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʩʪʨʘʭʦʚʳʭ 
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ʧʨʝʤʠʡ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʤʝʱʝʥʠʝ ʫʙʳʪʢʦʚ ʟʘ ʩʯʝʪ ʧʨʦʟʨʘʯʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʟʘʧʯʘʩʪʝʡ ʠ ʘʚʪʦʩʝʨʚʠʩʘʤʠ. 

ɹʣʦʢʯʝʡʥ, ʢʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʨʘʩʰʠʨʝʥʥʘʷ ʘʥʘʣʠʪʠʢʘ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʪʘʥʦʚʷʪʩʷ ʜʨʘʡʚʝʨʘʤ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʀɻʄ, ʥʦ ʠ ʦʩʥʦʚʥʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʝ ʥʦʚʳʭ ʙʠʟʥʝʩ-

ʤʦʜʝʣʝʡ. ʊʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ Microsoft ʠ Uber, ʠʩʧʦʣʴʟʫʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ ʨʦʙʦʪʦʚ Knightscope K5 ʜʣʷ ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ ʧʘʨʢʦʚʦʢ ʠ ʙʦʣʴʰʠʭ 

ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʦʢ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ. 

ʕʪʠ ʨʦʙʦʪʳ ʤʦʛʫʪ ʯʠʪʘʪʴ ʥʦʤʝʨʥʳʝ ʟʥʘʢʠ, ʩʦʦʙʱʘʪʴ ʦ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʩʦʦʙʱʠʪʴ ʠʭ ʚʣʘʜʝʣʴʮʘʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʵʪʘʧʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (Industry 4.0) (ʪʘʙʣ. 10).  

 

ʊʘʙʣ. 10. ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʚ ʵʧʦʭʫ 4 ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

(ʠʥʥʦʚʘʮʠʠ)  
ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʛʦʨʦʜʩʢʘʷ ʤʦʙʠʣʴʥʦʩʪʴ 

ɻʣʦʙʘʣʴʥʳʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʝʪʠ 

ɺʢʣʶʯʝʥʠʝ ʫʩʣʫʛʠ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʚ 

ʛʣʦʙʘʣʴʥʳʝ ʩʪʦʠʤʦʩʪʥʳʝ ʮʝʧʦʯʢʠ 

ʀʥʪʝʨʥʝʪ ɺʝʱʝʡ ʎʠʬʨʦʚʠʟʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʩʣʫʛ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʙʘʟʝ ʤʦʙʠʣʴʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ 

ʕʢʦʥʦʤʠʢʘ ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ (ñSharing 

Economyò) 

ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ 

ʕʣʝʢʪʨʦʤʦʙʠʣʠ  

ʅʝʡʨʦʩʝʪʠ ɸʚʪʦʥʦʤʥʳʡ ʠ ʧʦʜʢʣʶʯʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ  

ʉʪʘʥʜʘʨʪ 5G 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ 

Smart transport 

ʄʦʙʠʣʴʥʦʩʪʴ ʢʘʢ ʫʩʣʫʛʘ (ʥʝ ʠʤʫʱʝʩʪʚʦ, ʘ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʝʨʚʠʩʦʚ) 

ʂʨʘʝʚʳʝ ʚʳʯʠʩʣʝʥʠʷ ʆʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ ʜʚʠʞʝʥʠʷ ʥʘ ʚʩʝʭ 

ʫʯʘʩʪʢʘʭ ʧʝʨʝʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ edge computing 

https://www.gartner.com/smarterwithgartner/5-robots-youll-use-in-5-years-infographic/
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ʉʠʪʫʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʘʨʰʨʫʪʘ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʣʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ɹʣʦʢʯʝʡʥ ʀʟʤʝʥʝʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʧʦʪʨʝʙʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ: ʩʦʚʤʝʩʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ 

ʘʚʪʦʤʦʙʠʣʝʤ, ʠʟʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʦʧʣʘʪʳ ʟʘ 

ʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠ ʪ.ʜ. 

ʈʘʩʰʠʨʝʥʥʘʷ ʘʥʘʣʠʪʠʢʘ ʂʦʤʧʣʝʢʩʥʦʝ ʠ ʫʩʢʦʨʝʥʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʛʦʨʦʜʩʢʦʡ ʵʢʦʥʦʤʠʢʦʡ ʥʘ ʦʩʥʦʚʝ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʳ 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ 

ʂʚʘʥʪʦʚʳʝ ʚʳʯʠʩʣʝʥʠʷ 

ʀʤʤʝʨʩʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʣʦʛʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʛʦʨʦʜʦʚ  

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ 

ʋʤʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ  ɺʢʣʶʯʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ ʚ ʢʦʤʧʣʝʢʩʥʦʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʇʦʚʳʰʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʋʤʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʬʠʮʠʪʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ  

ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ [73] 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʨʘʟʚʠʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ ʢʨʘʡʥʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʪʘʜʠʠ ʟʨʝʣʦʩʪʠ ʥʝ ʪʦʣʴʢʦ 

ʪʨʘʥʩʧʦʨʪʥʳʭ, ʥʦ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʠʩʪʝʤʦʡ ʛʦʨʦʜʘ. (ʊʘʙʣ. 11) 
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ʊʘʙʣ. 11. ʉʪʘʜʠʷ ʟʨʝʣʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ smart city ʚ ʦʙʣʘʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ 

ʌʘʟʘ ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʪʨʠʛʛʝʨ ʇʠʢ ʯʨʝʟʤʝʨʥʳʭ 

ʦʞʠʜʘʥʠʡ 

ʀʟʙʘʚʣʝʥʠʝ ʦʪ 

ʠʣʣʶʟʠʡ 

ʇʨʝʦʜʦʣʝʥʠʝ 

ʥʝʜʦʩʪʘʪʢʦʚ ʅʘʧʨʘʚʣʝʥʠʝ 

ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʦʙʣʘʩʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ 

V ʂʚʘʥʪʦʚʳʝ 

ʚʳʯʠʩʣʝʥʠʷ 

V ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

V ɺʘʢʫʫʤʥʳʝ ʧʦʝʟʜʘ 

V 5G 

V ʃʝʪʘʶʱʠʝ 

ʘʚʪʦʥʦʤʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

V ʉʠʩʪʝʤʳ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʢʘʨʘʚʘʥʥʦʛʦ 

ʚʦʞʜʝʥʠʷ  

V ɻʨʫʧʧʦʚʘʷ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘ 

V ʀʀ ʚ ʪʨʘʥʩʧʦʨʪʝ 

V ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ 

V ɹʣʦʢʯʝʡʥ ʚ ʦʙʣʘʩʪʠ 

ʣʦʛʠʩʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ 

V ʆʧʳʪ ʧʦʛʨʫʞʝʥʠʷ 

ʚ ʣʦʛʠʩʪʠʢʝ 

V ʄʠʢʨʦʤʦʙʠʣʴʥʦʩʪʴ 

V ɸʚʪʦʥʦʤʥʳʝ 

ʤʦʙʠʣʴʥʳʝ ʨʦʙʦʪʳ 

V ɹʠʦʤʝʪʨʠʷ ʚ 

ʪʨʘʥʩʧʦʨʪʝ 

V ʊʨʘʥʩʧʦʨʪ ʩ 

ʥʫʣʝʚʦʡ ʵʤʠʩʩʠʝʡ 

V ʄʦʙʠʣʴʥʦʩʪʴ 

ʢʘʢ ʫʩʣʫʛʘ 

V ɼʠʥʘʤʠʯʝʩʢʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ 

ʤʘʨʰʨʫʪʦʚ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

V ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ 

V ʂʦʤʤʝʨʯʝʩʢʠʝ 

ɹʃɸ (ɼʨʦʥʳ) 

V ɸʚʪʦʥʦʤʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

 

V ʋʧʨʘʚʣʝʥʠʝ 

ʮʝʧʦʯʢʘʤʠ ʧʦʩʪʘʚʦʢ 

çɹʠʟʥʝʩ-ʧʣʘʪʬʦʨʤ ʢʘʢ 

ʫʩʣʫʛʠè  

V ʇʝʨʝʜʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ 

V ʈʘʜʠʦʯʘʩʪʦʪʥʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʣʦʛʠʩʪʠʢʠ 

ʊʝʭʥʦʣʦʛʠʠ smart 

city ʚ ʦʙʣʘʩʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ 

V ʊʝʭʥʦʣʦʛʠʠ 

ʩʠʣʴʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪ 

V ʕʢʦʥʦʤʠʢʘ 

ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ 

V çSmartè ʟʜʘʥʠʷ 

V ɹʠʟʥʝʩ ʤʦʜʝʣʠ 

ʙʣʦʢʯʝʡʥʘ 

V ɸʚʪʦʥʦʤʥʦʝ 

ʚʦʞʜʝʥʠʝ 5.0 

V ʊʝʭʥʦʣʦʛʠʠ 

ʤʠʢʨʦʤʦʙʠʣʴʥʦʩʪʠ 

V 5G 

V ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʪʨʘʪʝʛʠʷ 

V IoT ʧʣʘʪʬʦʨʤʳ 

V ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ 

 

 

 

ʀʩʪʦʯʥʠʢ: ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ Gartner [40] 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ ʢʦʤʧʘʥʠʠ Gartner ʜʣʷ ʢʘʞʜʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʠʤʦ ʘʥʘʣʠʟʘ ʝʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʝʝ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʨʝʡʪʠʥʛ ʚʳʛʦʜ, 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘ ʨʳʥʦʢ (% ʦʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ) ʠ ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠ. [110] 

ɺʘʨʠʘʥʪʳ ʨʝʡʪʠʥʛʘ ʚʳʛʦʜʳ: 

¶ ʊʨʘʥʩʬʦʨʤʘʮʠʷ ï ʩʚʷʟʘʥ ʩ ʥʦʚʳʤʠ ʩʧʦʩʦʙʘʤʠ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ 

ʚʥʫʪʨʠ ʠ ʤʝʞʜʫ ʦʪʨʘʩʣʷʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

¶ ɺʳʩʦʢʠʡ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʦʚʳʝ ʩʧʦʩʦʙʳ ʚʳʧʦʣʥʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʝʜʫʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʜʦʭʦʜʦʚ ʠʣʠ ʵʢʦʥʦʤʠʠ ʟʘʪʨʘʪ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ 

¶ ʋʤʝʨʝʥʥʳʡ - ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʣʫʯʰʝʥʠʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʭʦʜʦʚ ʠʣʠ ɻ ʢʦʥʦʤʠʠ 

ʟʘʪʨʘʪ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

¶ ʅʠʟʢʠʡ - ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʦ 

ʙʫʜʝʪ ʪʨʫʜʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʫʚʝʣʠʯʝʥʥʳʡ ʜʦʭʦʜ ʠʣʠ ʵʢʦʥʦʤʠʶ ʟʘʪʨʘʪ.  

ʋʨʦʚʝʥʴ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʝʝ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ (ʪʘʙʣ. 12) 

 

ʊʘʙʣ. 12.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʝʡ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ (ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ 

Gartner). 

ʋʨʦʚʝʥʴ ʟʨʝʣʦʩʪʠ 
ɺʦʟʤʦʞʥʦʩʪʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ, ʧʦʣʦʞʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʠ 

ʕʤʙʨʠʦʥʘʣʴʥʳʡ ɺ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʇʦʷʚʣʝʥʠʝ 
ʇʠʣʦʪʥʳʝ ʦʙʨʘʟʮʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ï ʫ ʣʠʜʝʨʦʚ ʦʪʨʘʩʣʠ 

ʇʦʜʨʦʩʪʢʦʚʳʡ 

ʈʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, 

ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʷ, 

ʩʚʷʟʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  

ʋʨʦʚʝʥʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʨʳʥʦʢ ʦʙʳʯʥʦ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5% ʜʦ 20% ʦʪ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

ʈʘʥʥʠʡ ʤʝʡʥʩʪʨʠʤ 
ʀʥʥʦʚʘʮʠʠ ʜʦʢʘʟʘʥʳ, ʘ ʮʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʝʜʩʢʘʟʫʝʤʘ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ 
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ʋʨʦʚʝʥʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʦʪ 20% ʜʦ 50% ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ. 

ɿʨʝʣʳʡ ʤʝʡʥʩʪʨʠʤ 

ʇʨʦʚʝʨʝʥʥʘʷ ʠʥʥʦʚʘʮʠʷ ʩ ʧʦʥʷʪʥʳʤ ʮʝʥʥʦʩʪʥʳʤ 

ʧʨʝʜʣʦʞʝʥʠʝʤ 

ʀʥʥʦʚʘʮʠʷ ʢʦʤʤʦʜʠʪʠʟʠʨʫʝʪʩʷ (ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʤʘʩʩʦʚʳʡ ʪʦʚʘʨ) 

ʋʨʦʚʝʥʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʳʰʝ 50% 

ʅʘʩʣʝʜʠʝ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʝʱʝ ʬʫʥʢʮʠʦʥʘʣʴʥ,r 

ʥʦ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ʇʨʦʜʘʚʮʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʜʦʭʦʜʘʭ ʦʪ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʋʩʪʘʨʝʣʳʡ 
ʊʦʣʴʢʦ ʨʳʥʢʠ ʧʦʜʝʨʞʘʥʥʳʭ ʪʦʚʘʨʦʚ / 

ʧʝʨʝʧʨʦʜʘʞʠ / ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʀʩʪʦʯʥʠʢ: [40] 

ʂʘʞʜʦʤʫ ʵʪʘʧʫ Hype Cycle Gartner ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʥʘʙʦʨ ʢʣʶʯʝʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʊʘʙʣ. 13) 

ʊʘʙʣ. 13. ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʵʪʘʧʘʤʠ ʠ ʢʣʶʯʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ Hype 

Cycle Gartner 

ʕʪʘʧ Hype 

Cycle Gartner 

ʋʨʦʚʝʥʴ ʟʨʝʣʦʩʪʠ ɺʨʝʤʷ ʥʘ 

ʧʣʘʪʦ 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘ 

ʨʳʥʦʢ (% ʦʪ ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ) 

ʅʘ ʧʦʜʲʝʤʝ ʕʤʙʨʠʦʥʘʣʴʥʳʡ ʠʣʠ 

ʚʦʟʥʠʢʘʶʱʠʡ 

ɹʦʣʝʝ 10 ʣʝʪ 

ʠʣʠ ʦʪ 5 ʜʦ 10 

ʣʝʪ 

ʄʝʥʝʝ 1% ʠʣʠ ʦʪ 1% 

ʜʦ 5% ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ 

ʅʘ ʧʠʢʝ ʈʘʟʚʠʚʘʶʱʠʡʩʷ ʠʣʠ 

ʇʦʜʨʦʩʪʢʦʚʳʡ 

ɹʦʣʝʝ 10 ʣʝʪ 

ʠʣʠ ʦʪ 5 ʜʦ 10 

ʣʝʪ ʠʣʠ ʦʪ 2 

ʜʦ 5 ʣʝʪ 

ʆʪ 1% ʜʦ 5% ʠʣʠ ʦʪ 

5% ʜʦ 20% ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ 

ʉʢʦʣʴʟʷ ʚ 

ʢʦʨʳʪʦ 

ʈʘʟʚʠʚʘʶʱʠʡʩʷ ʠʣʠ 

ʇʦʜʨʦʩʪʢʦʚʳʡ 

ʆʪ 5 ʜʦ 10 ʣʝʪ 

ʠʣʠ ʦʪ 2 ʜʦ 5 

ʣʝʪ ʠʣʠ ʤʝʥʝʝ 

2 ʣʝʪ 

ʆʪ 1% ʜʦ 5% ʠʣʠ ʦʪ 

5% ʜʦ 20% ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ 

ɺʦʩʭʦʞʜʝʥʠʝ 

ʥʘ ʩʢʣʦʥ 

ʇʦʜʨʦʩʪʢʦʚʳʡ ʠʣʠ 

ʨʘʥʥʠʡ ʤʝʡʥʩʪʨʠʤ 

ʆʪ ʜʚʫʭ ʜʦ 

ʧʷʪʠ ʣʝʪ ʠʣʠ 

ʤʝʥʝʝ ʜʚʫʭ 

ʣʝʪ 

ʆʪ 5% ʜʦ 20% ʠʣʠ ʦʪ 

20% ʜʦ 50% ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ 

ɺʳʭʦʜ ʥʘ 

ʧʣʘʪʦ 

ʈʘʥʥʠʡ ʤʝʡʥʩʪʨʠʤ 

ʠʣʠ ʟʨʝʣʳʡ 

ʤʝʡʥʩʪʨʠʤ (ʨʝʜʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ) 

ʄʝʥʝʝ ʜʚʫʭ 

ʣʝʪ 

ʆʪ 20% ʜʦ 50% ʠ ʠʣʠ 

ʙʦʣʝʝ 50% ʮʝʣʝʚʦʡ 

ʘʫʜʠʪʦʨʠʠ (ʨʝʜʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ) 

ʀʩʪʦʯʥʠʢ: [40] 

 



  

 108 

2.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ 

ɺ 2019 ʛ. ʵʢʩʧʝʨʪʘʤʠ ʢʦʤʧʘʥʠʠ Gartner ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ Hype Cycle ʥʝʢʦʪʦʨʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ ʤʦʙʠʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʣʝʪʳ ʥʘ 

ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʠ ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ 

ʫʨʦʚʥʷ 4.0 ʠ 5.0. 

ʃʝʪʘʶʱʠʝ ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ - ʚʢʣʶʯʘʶʪ ʩʘʤʦʣʝʪʳ 

ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʣʝʪʘʶʱʠʤʠ 

ʘʚʪʦʤʦʙʠʣʷʤʠè ʠʣʠ ʣʠʯʥʳʤʠ ʙʝʩʧʠʣʦʪʥʠʢʘʤʠ, ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ 

ʙʝʟ ʧʠʣʦʪʘ-ʯʝʣʦʚʝʢʘ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ ʠʣʠ ʧʨʠ ʜʠʩʪʘʥʮʠʦʥʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ. ʕʪʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʙʝʩʧʠʣʦʪʥʠʢʠ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʪʴ ʫʩʣʫʛʠ ʚʦʟʜʫʰʥʦʛʦ ʪʘʢʩʠ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʠʥʠʤʘʪʴ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʙʳʯʥʳʤ ʦʧʝʨʘʮʠʷʤ (ʬʫʥʢʮʠʷ 

çʘʚʪʦʧʠʣʦʪè ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ) ʩʣʦʞʥʳʝ ʨʝʰʝʥʠʷ. 

ɿʘʜʘʯʘʤʠ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʶʪʩʷ: 

¶ ɹʳʩʪʨʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ 

¶ ɹʳʩʪʨʘʷ ʜʦʩʪʘʚʢʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ  

¶ ʕʢʦʥʦʤʠʯʥʦʝ ʚʦʟʜʫʰʥʦʝ ʧʫʪʝʰʝʩʪʚʠʝ ʥʘ ʢʦʨʦʪʢʠʝ ʨʘʩʩʪʦʷʥʠʷ 

¶ ʃʦʛʠʩʪʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʝʛʠʦʥʦʚ 

ʈʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʘʩʘʝʪʩʷ ʚʦʟʜʫʰʥʳʭ 

ʪʘʢʩʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʣʝʪʘʪʴ ʥʘʜ ʧʝʨʝʛʨʫʞʝʥʥʳʤʠ ʤʝʛʘʧʦʣʠʩʘʤʠ, ʩʦʢʨʘʱʘʷ 

ʚʨʝʤʷ ʪʨʘʥʟʠʪʘ. ʊʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ Airbus ʠ Uber Technologies, ʫʞʝ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʪʘʢʠʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʩʪʨʦʡʩʪʚʘ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʦʪʦʨʘʤʠ, 

ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʟʣʝʪʦʤ ʠ ʧʦʩʘʜʢʦʡ (VTOL). ʇʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʥʠ 

ʧʦʭʦʞʠ ʥʘ ʪʨʘʜʠʮʠʦʥʥʳʝ ʚʝʨʪʦʣʝʪʳ, ʥʦ ʛʦʨʘʟʜʦ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ. ɺʩʝ ʵʪʦ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʘ ʙʳʩʪʨʦʛʦ, ʵʢʦʥʦʤʠʯʥʦʛʦ ʠ, ʚ ʠʜʝʘʣʝ, 

ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʣʝʪʘ ʚ ʜʚʫʭ ʪʦʯʢʘʭ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ, ʥʝʩʦʤʥʝʥʥʦ ʚʳʟʦʚʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʠ ʠʥʚʝʩʪʠʮʠʠ. 
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ʅʦ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʝʨʩʧʝʢʪʠʚʘ ʧʨʷʤʳʭ ʧʦʣʝʪʦʚ ʥʘʜ 

ʧʝʨʝʛʨʫʞʝʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ, ʪʘʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʩʝʨʴʝʟʥʳʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ. ʊʝʭʥʦʣʦʛʠʷ ʧʝʨʝʣʝʪʦʚ ʥʘ ʘʚʪʦʥʦʤʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʫʪʚʝʨʞʜʝʥʘ ʬʝʜʝʨʘʣʴʥʳʤʠ 

ʚʣʘʩʪʷʤʠ, ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʟʘʥʷʪʴ ʛʦʜʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʚʠʣʘ ʪʘʢʦʚʳ, ʯʪʦ ʤʝʞʜʫ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘʜ 

ʛʦʨʦʜʩʢʠʤʠ ʨʘʡʦʥʘʤʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʨʘʩʩʪʦʷʥʠʝ ʚ ʤʠʣʶ ʠʣʠ ʙʦʣʝʝ, ʯʪʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ ʧʦʣʝʟʥʦʩʪʴ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚ ʛʦʨʦʜʘʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʜʦʩʪʫʧʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʘʜʦʯʥʳʭ ʧʣʦʱʘʜʦʢ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʤʝʱʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʂʨʦʤʝ ʵʪʦʛʦ, ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ h ʫʤ. ʅʘʢʦʥʝʮ, ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʠʪʘʶʪʩʷ ʦʪ ʙʘʪʘʨʝʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʭ 

ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʚʝʨʪʦʣʝʪʘʤʠ.  

ɺʣʠʷʥʠʝ ʥʘ ʙʠʟʥʝʩ: ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʙʠʟʥʝʩ ʣʝʪʘʶʱʠʭ ʘʚʪʦʥʦʤʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʫʤʝʨʝʥʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʢʦʤʧʘʥʠʡ, ʭʦʪʷ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ ʢʦʤʧʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʤʦʙʠʣʴʥʳʤʠ 

ʫʩʣʫʛʘʤʠ ʠ ʣʦʛʠʩʪʠʢʦʡ, ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤ. ʅʘʧʨʠʤʝʨ, 

ʢʦʤʧʘʥʠʷ Amazon ʤʦʞʝʪ ʤʘʩʩʦʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʚʪʦʥʦʤʥʳʝ ʙʝʩʧʠʣʦʪʥʠʢʠ ʜʣʷ 

ʜʦʩʪʘʚʢʠ ʩʚʦʠʭ ʪʦʚʘʨʦʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʩʭʦʜʦʚ ʠ ʫʩʢʦʨʠʪ ʠʭ 

ʜʦʩʪʘʚʢʫ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ ʵʪʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʙʫʜʫʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʘ ʥʝ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ, ʢʦʪʦʨʳʡ ʦʥʠ ʩʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʫʪʝʰʝʩʪʚʠʷʭ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʪʘʢʠʝ ʩʨʝʜʩʪʚʘ ʙʫʜʫʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʠʣʦʪʠʨʫʝʤʳʤ ʨʦʙʦʪʘʤ-ʚʝʨʪʦʣʝʪʘʤ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪ 

ʠʭ ʩʪʦʠʤʦʩʪʴ ʠ, ʚʦʟʤʦʞʥʦ, ʫʚʝʣʠʯʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʫʩʣʫʛʠ.  

ʈʝʡʪʠʥʛ ʚʳʛʦʜ: ʋʤʝʨʝʥʥʳʡ 

ɺʳʭʦʜ ʥʘ ʨʳʥʦʢ: ʤʝʥʝʝ 1% ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ 

ɿʨʝʣʦʩʪʴ: ʵʤʙʨʠʦʥʘʣʴʥʳʡ 

ʇʨʦʠʟʦʜʠʪʝʣʠ: Airbus; Bell; Lilium; Terrafugia; Uber; Volocopter 
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ʈʦʩʩʠʡʩʢʠʡ ʧʨʦʝʢʪ ʣʝʪʘʪʝʣʴʥʳʭ ʙʝʩʧʠʣʦʪʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

McFly.Aero ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʥʞʝʥʝʨʘʤʠ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ çʄʀʉʠʉè ʚ ʨʘʤʢʘʭ ʩʪʘʨʪʘʧʘ ʧʦ ʟʘʢʘʟʫ 

ʨʦʩʩʠʡʩʢʦʡ ʢʦʤʧʘʥʠʠ çɹʘʨʪʠʥʠè. 

ɸʚʪʦʥʦʤʥʦʝ ʚʦʞʜʝʥʠʝ ʋʨʦʚʝʥʴ 4 - ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʦʝ ʢʘʢ ʋʨʦʚʝʥʴ 4, ʠʩʧʦʣʴʟʫʶʱʝʝ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʨʝʡʪʠʥʛʦʚʫʶ ʩʠʩʪʝʤʫ SAE, ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʦʩʦʙʥʦ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 

ʚʦʞʜʝʥʠʶ ʙʝʟ ʫʯʘʩʪʠʷ ʚʦʜʠʪʝʣʷ-ʯʝʣʦʚʝʢʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʫʨʦʚʥʷ 4 ʥʝ ʤʦʛʫʪ ʜʚʠʛʘʪʴʩʷ ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ, ʥʘʧʨʠʤʝʨ, ʚʦ ʚʨʝʤʷ 

ʩʥʝʛʦʧʘʜʘ ʠʣʠ ʩʠʣʴʥʦʛʦ ʜʦʞʜʷ, ʠ ʵʪʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʝ ʤʦʛʫʪ 

ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʚʩʝʤʠ ʪʠʧʘʤʠ ʜʦʨʦʛ ʠʣʠ ʨʘʟʚʷʟʢʘʤʠ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʫʨʦʚʥʷ 4 ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʩʦʩʪʘʚʝ 

ʧʦʜʚʠʞʥʦʛʦ ʧʘʨʢʘ ʙʝʟ ʨʫʣʝʚʦʛʦ ʢʦʣʝʩʘ ʠʣʠ ʧʝʜʘʣʝʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʝ ʩʢʘʯʢʠ ʚ ʨʘʟʚʠʪʠʠ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠ ̫4-ʛʦ 

ʫʨʦʚʥʷ, ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦʢʘ ʥʝ ʧʨʠʥʷʪʦ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʤʘʥʝʚʨʦʚ ʠ 

ʩʠʪʫʘʮʠʡ, ʧʨʠ ʵʪʦʤ ʪʘʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ Waymo, ʠʩʧʦʣʴʟʫʶʪ ʝʞʝʜʥʝʚʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʪ 25 000 ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦʙʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʘʚʪʦʥʦʤʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʧʨʦʜʦʣʞʘʶʪ ʚʳʜʘʚʘʪʴ 

ʨʘʟʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʦʜʠʪʴ ʜʦʨʦʞʥʳʝ ʠʩʧʳʪʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʫʨʦʚʥʷ 4. ɺ ʂʠʪʘʝ ʙʳʣʘ ʩʜʘʥʘ ʚ ɻ ʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʘʷ 62-ʤʠʣʴʥʘʷ ʪʨʘʩʩʘ 

ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʧʦʣʦʩʘʤʠ ʜʣʷ ʘʚʪʦʥʦʤʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʜʥʘʢʦ ʥʝ ʩʣʝʜʫʝʪ ʥʝʜʦʦʮʝʥʠʚʘʪʴ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ ʘʚʪʦʥʦʤʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʂʨʫʧʥʳʝ ʘʚʘʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʘʩʪʠʝʤ ʘʚʪʦʥʦʤʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʫʨʦʚʥʷ 4 ʢʦʤʧʘʥʠʠ Uber, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʧʨʦʙʣʝʤʳ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ ʩʪʨʝʤʷʪʩʷ ʢʦʤʤʝʨʮʠʘʣʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʫʞʝ ʢ ʥʘʯʘʣʫ ʩʣʝʜʫʶʱʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʵʢʦʥʦʤʠʢʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʨʦʚʥʷ 4 ʩʜʝʣʘʝʪ ʯʘʩʪʥʫʶ 
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ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʝʧʦʤʝʨʥʦ ʜʦʨʦʛʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʩʨʝʜʩʪʚʘ 4-ʛʦ ʫʨʦʚʥʷ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (MaaS) ʠʣʠ ʚ ʜʨʫʛʠʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ, ʪʘʢʠʭ 

ʢʘʢ ʣʦʛʠʩʪʠʢʘ, ʠʣʠ ʦʙʨʘʙʦʪʢʘ ʛʨʫʟʦʚ. 

ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ MaaS 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʯʝʪʘʥʠʝʤ ʧʦʷʚʣʝʥʠ ̫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 4-ʛʦ ʫʨʦʚʥʷ ʠ 

ʜʨʫʛʠʭ ʪʝʥʜʝʥʮʠʡ, ʪʘʢʠʤʠ ʢʘʢ: 

¶ ʈʘʩʪʫʱʘʷ ʫʨʙʘʥʠʟʘʮʠʷ 

¶ ʈʘʩʰʠʨʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢʩʠ ʠ 

ʚʝʣʦʩʠʧʝʜʦʚ ʤʦʣʦʜʝʞʴʶ 

¶ ʈʦʩʪ ʯʠʩʣʘ ʨʝʰʝʥʠʡ çʢʘʢ ʫʩʣʫʛʘè 

ɸʚʪʦʤʦʙʠʣʠ ʫʨʦʚʥʷ 4 ʥʝ ʩʤʦʛʫʪ ʩʧʨʘʚʠʪʴʩʷ ʩʦ ʚʩʝʤʠ ʜʦʨʦʞʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʧʘʨʢʠ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘ ʫʨʦʚʥʷ 4.0, 

ʚʝʨʦʷʪʥʦ, ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʪʝʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʦʧʝʨʘʪʦʨ ʫʚʝʨʝʥ, ʯʪʦ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʧʦʩʦʙʥʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʣʶʙʦʡ ʩʠʪʫʘʮʠʝʡ, ʩ ʢʦʪʦʨʦʡ 

ʦʥʠ ʩʪʦʣʢʥʫʪʩʷ. ɺ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʥʝ ʤʦʞʝʪ 

ʧʨʦʜʦʣʞʘʪʴ ʜʚʠʞʝʥʠʝ, ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʥʠʮʠʠʨʦʚʘʪʴ çʧʨʦʪʦʢʦʣ 

ʙʝʟʦʧʘʩʥʦʩʪʠè. çʇʨʦʪʦʢʦʣ ʙʝʟʦʧʘʩʥʦʩʪʠè ʧʦʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʤʦʛʣʘ ʦʮʝʥʠʪʴ ʥʘʠʤʝʥʝʝ ʦʧʘʩʥʳʡ ʤʘʥʝʚʨ ʠ 

ʦʩʪʘʥʦʚʠʪʴ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ. ɺ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ 

ʤʦʛʫʪ ʫʧʨʘʚʣʷʪʴʩʷ ʜʠʩʪʘʥʮʠʦʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. 

ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʤʘʩʩʦʚʦʛʦ ʚʥʝʜʨʝʥʠ ̫ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 4-ʛʦ ʫʨʦʚʥʷ, 

ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʨʘʙʦʪʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʨʦʩʪ ʜʦʚʝʨʠʷ ʘʚʪʦʥʦʤʥʳʤ 

ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʝ 

ʥʘʜʣʝʞʘʱʝʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʣʘʚʥʳʡ ʧʝʨʝʭʦʜ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʠʩʪʝʤ ʥʘ ʜʘʥʥʳʡ ʪʠʧ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ʊʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʘʤ ʫʨʦʚʥʷ 4 ʥʝ ʧʦʪʨʝʙʫʶʪʩʷ ʨʫʣʝʚʳʝ ʢʦʣʝʩʘ, 

ʧʝʜʘʣʠ ʘʢʩʝʣʝʨʘʪʦʨʘ ʠ ʪʦʨʤʦʟʘ ʠʣʠ ʟʝʨʢʘʣʘ. ʅʦ ʦʥʠ ʤʦʛʫʪ ʟʘʩʪʘʚʠʪʴ ʠʭ 



  

 112 

ʧʨʝʦʜʦʣʝʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, ʠ ʧʦʤʦʯʴ ʫʧʨʘʚʣʷʪʴ 

ʘʚʪʦʤʦʙʠʣʝʤ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ Gartner 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ 4-ʛʦ 

ʫʨʦʚʥʷ ʜʦʣʞʥʳ ʠʤʝʪʴ: 

¶ ɹʦʣʝʝ 70 TFLOPS ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ 

¶ ɹʦʣʝʝ 48 ɻɹ DRAM 

¶ ɹʦʣʝʝ 512 ɻɹ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ 

¶ 100 ʄʙʠʪ / ʩ ʠʣʠ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʠʥʪʝʨʬʝʡʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ɺʣʠʷʥʠʝ ʥʘ ʙʠʟʥʝʩ: ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʨʦʚʥʷ 4 ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʢʘʨʜʠʥʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʜʘʤʠ ʟʘʥʷʪʠʡ ʣʶʜʝʡ ʚ 

ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʘʚʪʦʤʦʙʠʣʝ. ʃʶʜʠ, ʧʫʪʝʰʝʩʪʚʫʶʱʠʝ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚʘʭ, ʩʤʦʛʫʪ ʜʝʣʘʪʴ ʧʦʢʫʧʢʠ ʚ ʀʥʪʝʨʥʝʪʝ, ʨʘʙʦʪʘʪʴ ʥʘ 

ʥʦʫʪʙʫʢʝ, ʩʤʦʪʨʝʪʴ ʚʠʜʝʦʢʦʥʪʝʥʪ ʠ ʦʙʱʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʧʘʩʩʘʞʠʨʘʤʠ. ʕʪʦ 

ʧʨʝʚʨʘʪʠʪ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʨʘʥʝʝ ʙʳʣʦ çʧʦʪʨʘʯʝʥʦ ʚʧʫʩʪʫʶè, ʥʘʧʨʠʤʝʨ, ʥʘ 

ʧʦʝʟʜʢʫ ʥʘ ʨʘʙʦʪʫ, ʚ ʧʨʦʜʫʢʪʠʚʥʳʡ ʧʝʨʠʦʜ. 

ɺʥʝʜʨʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ MaaS 4-ʛʦ ʫʨʦʚʥʷ ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʩʪʝʧʝʥʥʦʤ ʦʪʢʘʟʫ ʦʪ ʚʣʘʜʝʥʠʷ ʩʚʦʠʤ ʘʚʪʦʤʦʙʠʣʝʤ (ʘʚʪʦʤʦʙʠʣʴʥʳʝ 

ʢʣʠʝʥʪʳ) ʢ ʪʦʤʫ, ʯʪʦʙʳ ʩʪʘʪʴ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʛʦ 

ʩʪʦʨʦʥʥʠʤʠ ʘʚʪʦʧʘʨʢʘʤʠ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʪ ʧʨʦʬʠʣʴ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ 

ʘʚʪʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʘʭ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚʩʝ ʯʘʱʝ ʙʫʜʫʪ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ 

ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ ʩʘʤʠ ʤʦʛʫʪ ʩʪʘʪʴ ʧʦʩʪʘʚʱʠʢʘʤʠ ʫʩʣʫʛ. 

ʈʝʡʪʠʥʛ ʚʳʛʦʜ: ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʡ 

ɺʳʭʦʜ ʥʘ ʨʳʥʦʢ: ʤʝʥʝʝ 1% ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ 

ɿʨʝʣʦʩʪʴ: ʵʤʙʨʠʦʥʘʣʴʥʳʡ 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ: Alibaba Group; APTIV; Baidu; ʌʦʨʜ ʄʦʪʦʨ; ɼʞʝʥʝʨʘʣ 

ʄʦʪʦʨʩ; Intel; ʄʝʨʩʝʜʝʩ ɹʝʥʮ; NVIDIA;  Volvo Cars; Waymo 

ɸʚʪʦʥʦʤʥʦʝ ʚʦʞʜʝʥʠʝ ʫʨʦʚʥʷ 5 (çʧʦʣʥʘʷè ʘʚʪʦʤʘʪʠʟʘʮʠʷ) - 

ʦʧʨʝʜʝʣʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ SAE International ʠ ʦʪʥʦʩʷʱʝʝʩʷ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ 
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ʩʨʝʜʩʪʚʘʤ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʙʝʟ 

ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʣʶʙʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʴʰʝ ʥʝ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʩʨʝʜʩʪʚʫ, 

ʦʩʥʘʱʝʥʥʦʤʫ ʧʝʜʘʣʷʤʠ, ʪʦʨʤʦʟʘʤʠ ʠʣʠ ʨʫʣʝʚʳʤ ʢʦʣʝʩʦʤ. ɸʚʪʦʥʦʤʥʘʷ 

ʩʠʩʪʝʤʘ ʘʚʪʦʤʦʙʠʣʷ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʩʝ ʟʘʜʘʯʠ ʚʦʞʜʝʥʠʷ. 

ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʫʨʦʚʥʷ 5 ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʤʦʙʠʣʴʥʦʩʪʠ ʢʘʢ ʫʩʣʫʛʠ (MaaS), ʩʧʦʩʦʙʩʪʚʫ ̫ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ ʚ ʣʶʙʳʝ ʨʘʡʦʥʳ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʫʨʦʚʥʷ 4, ʙʫʜʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʫʨʦʚʥʷ 5. ɼʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛ ʝʛʦ ʩʨʝʜʳ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʝʤʫ 

ʥʝʟʘʚʠʩʠʤʦ. ɼʣʷ ʩʙʦʨʘ ʩʠʪʫʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʧʦʜʦʙʥʳʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ Waymo, ʦʩʥʘʱʝʥʳ ʤʘʩʩʠʚʦʤ 

ʜʘʪʯʠʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 360-ʛʨʘʜʫʩʥʦʝ ʧʦʣʝ ʟʨʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʠʜʘʨʘ, ʢʘʤʝʨʳ, ʨʘʜʘʨʘ ʠ ʜʨʫʛʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʠ ʜʘʪʯʠʢʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʦʩʦʙʥʳ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʚʦʢʨʫʛ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚʦ 

ʚʨʝʤʷ ʝʛʦ ʜʚʠʞʝʥʠʷ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʪʨʝʭʤʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʢʨʫʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʉʧʦʩʦʙʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʥʠʤʘʪʴ 

ʪʦ, ʯʪʦ ʦʥ ʚʠʜʠʪ ʯʝʨʝʟ ʵʪʠ ʜʘʪʯʠʢʠ, ʥʘʨʷʜʫ ʩʦ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ, ʵʪʦ ʪʦ, ʢʫʜʘ 

ʚʢʣʘʜʳʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʚʣʠʷʥʠʝ ʫʩʣʦʚʠʡ (ʚʨʝʤʷ 

ʩʫʪʦʢ, ʧʦʛʦʜʥʳʝ, ʫʩʣʦʚʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʰʝʭʦʜʦʚ, ʚʝʣʦʩʠʧʝʜʠʩʪʦʚ, ʜʨʫʛʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ, ʩʚʝʪʦʬʦʨʦʚ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʫʩʦʚ ʠ ʜʨʫʛʠʭ ʜʦʨʦʞʥʳʭ ʦʙʲʝʢʪʦʚ) 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ ʠʣʠ ʥʠʚʝʣʠʨʦʚʘʥʳ ʩʦʚʩʝʤ. ʀʟʤʝʥʝʥʠʷ 

ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ 4 ʠ 5 ʙʫʜʝʪ ʧʦʩʪʝʧʝʥʥʳʤ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ. 

ʀʩʢʣʶʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩʦ ʩʣʫʯʘʷʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʥʝ 

ʩʧʦʩʦʙʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʩʠʪʫʘʮʠʝʡ ʥʘ ʜʦʨʦʛʝ ʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʚʟʷʣ ʥʘ 

ʩʝʙʷ ʫʧʨʘʚʣʝʥʠʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦ ʚʨʝʤʝʥʝʤ ʢʦʤʧʘʥʠʠ ʩʤʦʛʫʪ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʠʭ 
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ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʙʝʟʦʧʘʩʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʙʝʟ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ 

ʚ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʠʟʘʡʥ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʫʨʦʚʥʷ 5 ʜʦʣʞʝʥ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʜʠʟʘʡʥʘ 

ʠʭ ʘʥʘʣʦʛʦʚ ʫʨʦʚʥʷ 4, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʛʝʦʟʦʥʫ 

ʛʦʨʦʜʩʢʦʛʦ ʠ ʧʨʠʛʦʨʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʫʨʦʚʥʷ 5 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʦʩʦʙʥʳ ʧʝʨʝʚʦʟʠʪʴ ʣʶʜʝʡ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʚʧʝʨʚʳʝ ʧʨʝʜʣʘʛʘʪʴ ʤʝʞʜʫʛʦʨʦʜʥʠʝ ʧʨʝʜʣʦʞʝʥʠʷ MaaS. ɻʨʫʟʦʚʠʢʠ 

ʙʦʣʴʰʝ ʥʝ ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʩ ʢʘʙʠʥʦʡ ʜʣʷ ʧʘʩʩʘʞʠʨʦʚ. ʅʝʦʙʭʦʜʠʤʦ 

ʧʦʜʫʤʘʪʴ ʦ ʪʦʤ, ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʚʣʠʷʝʪ ʥʘ ʘʵʨʦʜʠʥʘʤʠʢʫ ʠ 

ʩʚʷʟʘʥʥʫʶ ʩ ʵʪʠʤ ʵʢʦʥʦʤʠʶ ʪʦʧʣʠʚʘ. 

Gartner ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʡ ʘʚʪʦʥʦʤʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʚʦʞʜʝʥʠʷ ʕɹʋ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ 5 ʫʨʦʚʥʷ ʜʦʣʞʝʥ 

ʠʤʝʪʴ: 

¶ ɹʦʣʝʝ 100 TFLOPS ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ 

¶ ɹʦʣʝʝ 128 ɻɹ DRAM 

¶ ɹʦʣʝʝ 2 ʊɹ ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʦʡ ʧʘʤʷʪʠ 

¶ ʀʥʪʝʨʬʝʡʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 1 ɻʙʠʪ / ʩ ʠʣʠ ʙʳʩʪʨʝʝ 

ɺʣʠʷʥʠʝ ʥʘ ʙʠʟʥʝʩ: ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ 

ʨʘʜʠʢʘʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʞʠʟʥʴ ʣʶʜʝʡ. ɺʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʠʷ, ʥʝ ʩʥʠʞʘʷ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʩʣʘʙʣʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʟʘʢʦʥʦʚ ʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʜʠʟʘʡʥ ʩʘʣʦʥʘ ʘʚʪʦʤʦʙʠʣʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʣʶʜʠ ʙʫʜʫʪ ʩʪʨʝʤʠʪʴʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʝ ʚʨʝʤʷ ʚ ʘʚʪʦʤʦʙʠʣʝ 

ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʴ ʩʪʘʥʝʪ ʪʨʝʪʴʠʤ 

ʞʠʣʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʛʜʝ ʣʶʜʠ ʙʫʜʫʪ ʦʙʱʘʪʴʩʷ ʩ ʩʝʤʴʝʡ ʠ ʜʨʫʟʴʷʤʠ, 

ʩʤʦʪʨʝʪʴ ʚʠʜʝʦ, ʠʛʨʘʪʴ ʚ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʠ ʨʘʙʦʪʘʪʴ. ʉʫʱʝʩʪʚʫʝʪ ʜʘʞʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʘʚʪʦʥʦʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ 

ʪʘʢʠʤ ʫʩʣʫʛʘʤ, ʢʘʢ ʩʪʨʠʞʢʘ ʠʣʠ ʤʘʩʩʘʞ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʚʣʷʶʪʩʷ ʚʦ ʚʨʝʤʷ 

ʪʨʘʥʟʠʪʘ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ, ʠ ʪʨʝʥʠʨʦʚʢʘʤ, ʧʨʦʚʦʜʠʤʳʤ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ 

ʩʨʝʜʩʪʚʝ ʚ ʨʘʤʢʘʭ ʝʞʝʜʥʝʚʥʦʡ ʧʦʝʟʜʢʠ ʥʘ ʨʘʙʦʪʫ. 
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ʆʪʨʘʩʣʠ, ʪʘʢʠʝ ʢʘʢ ʣʦʛʠʩʪʠʢʘ, ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʥʦʤʥʳʡ ʧʘʨʢ. ʕʪʦ ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʪ ʨʘʩʩʪʦʷʥʠʝ, ʥʘ ʢʦʪʦʨʦʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʧʨʦʝʭʘʪʴ ʟʘ ʦʜʠʥ ʜʝʥʴ (ʪʘʢ ʢʘʢ ʦʥʠ ʙʦʣʴʰʝ ʥʝ 

ʦʛʨʘʥʠʯʝʥʳ ʯʘʩʘʤʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʚʦʜʠʪʝʣʷ). ɻʨʫʟʦʚʠʢʠ ʙʫʜʫʪ ʩʠʣʴʥʦ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʜʝʣʘʶʪ ʩʝʛʦʜʥʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʘʯʠʥʘʶʪ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʙʝʟ ʢʘʙʠʥʳ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʩʠʜʝʪʴ ʚʦʜʠʪʝʣʴ. 

ʈʝʡʪʠʥʛ ʚʳʛʦʜ: ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʡ 

ɺʳʭʦʜ ʥʘ ʨʳʥʦʢ: ʤʝʥʝʝ 1% ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ 

ɿʨʝʣʦʩʪʴ: ʵʤʙʨʠʦʥʘʣʴʥʳʡ 

ʇʨʦʠʟʚʦʜʠʪʝʣʠ: Apple; ɹʄɺ; Bosch Group; nuTonomy; NVIDIA ; ʊʝʩʣʘ; 

Uber; Waymo 

ɺʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʦʞʜʝʥʠʷ ʚ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʫʨʦʚʥʷ 4.0 ʠ 5.0, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ.  

ʆʜʥʦʡ ʠʟ ʧʝʨʚʦʡ ʦ ʩʚʦʠʭ ʧʣʘʥʘʭ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʙʝʩʧʠʣʦʪʥʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʦʙʲʷʚʠʣʘ ʢʦʤʧʘʥʠʷ çʗʥʜʝʢʩè (ʬʝʚʨʘʣʴ 2016 ʛ.). ɺ ʤʘʝ 2017 ʛ. 

ʢʦʤʧʘʥʠʷ ʧʨʝʜʩʪʘʚʠʣʘ ʧʨʦʪʦʪʠʧ ʙʝʩʧʠʣʦʪʥʦʛʦ ʪʘʢʩʠ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

ɺ 2018 ʛ. ʢʦʤʧʘʥʠʝʡ ʩʦʟʜʘʥʘ ʪʝʩʪʦʚʘʷ ʟʦʥʘ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ çʉʢʦʣʢʦʚʦè. ɹʝʩʧʠʣʦʪʥʳʡ ʘʚʪʦʤʦʙʠʣʴ ʩʝʨʚʠʩʘ çʗʥʜʝʢʩ ʊʘʢʩʠè 

ʧʨʝʦʜʦʣʝʣ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʄʦʩʢʚʦʡ ʠ ʂʘʟʘʥʴʶ. ɸ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʀʥʥʦʧʦʣʠʩ ʙʝʩʧʠʣʦʪʥʳʝ ʪʘʢʩʠ ʢʦʤʧʘʥʠʠ ʩʦʚʝʨʰʠʣʠ 1000 ʧʦʝʟʜʦʢ.  

ɺ ʦʢʪʷʙʨʝ 2017 ʛ. ʪʨʘʥʩʧʦʨʪʥʘʷ ʢʦʤʧʘʥʠʷ TRAFT ʟʘʧʫʩʪʠʣʘ ʩʦʙʩʪʚʝʥʥʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʙʝʩʧʠʣʦʪʥʳʭ ʤʘʰʠʥ (Traft Lab). 

ʂʦʤʧʘʥʠʷ, ʷʚʣʷʷʩʴ ʦʬʠʮʠʘʣʴʥʦ ʧʝʨʚʦʡ ʚ ʈʦʩʩʠʠ, ʚʥʝʜʨʠʚʰʝʡ ʚ ʩʚʦʝʤ 

ʘʚʪʦʧʘʨʢʝ ʧʦʣʥʦʩʪʴʶ ʙʝʩʧʠʣʦʪʥʳʝ ʛʨʫʟʦʚʠʢʠ ʨʘʟʣʠʯʥʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʠ, 

ʠʥʠʮʠʠʨʦʚʘʣʘ ʩʦʟʜʘʥʠʝ ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʧʨʦʬʩʦʶʟʘ ʜʣʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ 

ʟʘʱʠʪʳ ʙʫʜʫʱʠʭ ʚʦʜʠʪʝʣʝʡ-ʦʧʝʨʘʪʦʨʦʚ ʙʝʩʧʠʣʦʪʥʳʭ ʛʨʫʟʦʚʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʝ "ʨʘʤʦʯʥʳʭ" ʟʘʢʦʥʦʚ, 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʙʣʘʩʪʴ ʙʝʩʧʠʣʦʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʚ ʨʘʙʦʯʝʡ ʛʨʫʧʧʝ "ʇʨʘʚʦ 

ʈʦʙʦʪʦʚ" ʧʨʠ ʉʦʚʝʪʝ ʧʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ 
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ʵʢʦʥʦʤʠʢʠ ʧʨʠ ʧʨʝʜʩʝʜʘʪʝʣʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʳ ʈʌ ʠ ʕʢʦʥʦʤʠʯʝʩʢʦʤ 

ʩʦʚʝʪʝ ʧʨʠ ʧʨʝʟʠʜʝʥʪʝ ʈʌ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè. [17] 

ɺ 2017 ʛ. ʢʦʤʧʘʥʠʷ Volgabus ʧʨʠʩʪʫʧʠʣʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ 

ʙʝʩʧʠʣʦʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ççMatrɪshkaè - ʤʦʜʫʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʝʩʧʠʣʦʪʥʦʛʦ 

ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʦʣʫʯʠʚʰʝʡ ʫʞʝ ʚ 2018 ʛ. ʧʨʝʤʠʶ çʈɸʌ-2018è ʚ 

ʥʦʤʠʥʘʮʠʠ çʃʫʯʰʘʷ ʠʥʥʦʚʘʮʠʷè. [65] 

ɺ ʠʶʥʝ 2018 ʛ. ʢʦʤʧʘʥʠʷ ʂɸʄɸɿ ʧʨʝʜʩʪʘʚʠʣʘ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʤʠ 

ʵʣʝʢʪʨʦʙʫʩ ʂɸʄɸɿ-1221 çʐɸʊʃè. çʐɸʊʃè ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ ʤʘʣʦʛʦ ʢʣʘʩʩʘ ʢʘʪʝʛʦʨʠʠ ʄ2 ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʧʦ 

ʜʦʨʦʛʘʤ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʨʪ, 

ʩʠʩʪʝʤ ʥʘʚʠʛʘʮʠʠ ʠ ʦʨʛʘʥʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ. ʐɸʊʃ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʦʩʪʘʥʦʚʢʫ ʜʣʷ ʧʦʩʘʜʢʠ ʠ ʚʳʩʘʜʢʠ ʧʘʩʩʘʞʠʨʦʚ ʥʘ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʘʭ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʫʞʙʦʡ ʜʚʠʞʝʥʠʷ ʠ ʚʳʙʠʨʘʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʟ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʝʨʝʯʥʷ ʥʘ ʤʘʨʰʨʫʪʝ. [13] ʀʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʘʩʩʘʞʠʨʫ 

ʫʧʨʘʚʣʷʪʴ ʩʠʩʪʝʤʦʡ ʦʪʢʨʳʚʘʥʠʷ ʜʚʝʨʝʡ, ʩʠʩʪʝʤʦʡ ʚʳʙʦʨʘ ʦʩʪʘʥʦʚʦʯʥʦʛʦ 

ʧʫʥʢʪʘ ʜʣʷ ʚʳʩʘʜʢʠ, ʦʩʪʘʥʦʚʢʦʡ ʧʦ ʪʨʝʙʦʚʘʥʠʶ, ʘʚʘʨʠʡʥʦʡ ʦʩʪʘʥʦʚʢʦʡ, 

ʚʳʟʦʚʦʤ ʧʦʤʦʱʠ, ʨʫʯʥʳʤ ʦʪʢʨʳʚʘʥʠʝʤ ʜʚʝʨʝʡ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ USB -

ʧʦʨʪ ʜʣʷ ʟʘʨʷʜʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʊʘʢʞʝ ʚ 2019 ʛ. ʵʢʩʧʝʨʪʳ Gartner ʚʳʜʝʣʠʣʠ ʠ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʦʙʣʠʢ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ. 

ɼʨʦʥʳ ʜʦʩʪʘʚʢʠ ʣʝʛʢʠʭ ʛʨʫʟʦʚ - ʣʝʪʘʶʱʠʝ ʠʣʠ ʢʦʣʝʩʥʳʝ ʘʚʪʦʥʦʤʥʳʝ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʦʩʪʘʚʢʠ ʥʝʙʦʣʴʰʠʭ ʫʧʘʢʦʚʦʢ 

(ʦʢʦʣʦ 10 ʢʛ) ʛʨʫʟʦʚ, ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠʣʠ ʤʝʜʠʮʠʥʩʢʠʝ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʚʪʦʥʦʤʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ 

ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ɼʦʩʪʘʚʢʘ ʣʝʛʢʠʭ ʛʨʫʟʦʚ ʩ ʧʦʤʦʱʴʶ 

ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ ʠ 

ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè. ʆʩʥʦʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʣʝʞʘʱʘʷ 

ʚ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ 








































































































































































































































































































































































































































