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ʠʥʠʮʠʘʪʠʚʳ çɸʚʪʦʥʝʪè: ʊʝʣʝʤʘʪʠʯʝʩʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 
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ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʢʣʶʯʝʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʨʳʥʢʘ (ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʪʯʸʪ, 
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ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʧʣʘʪʬʦʨʤʳ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ), 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ / ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʣʫʛ ʧʦ ʠʭ ʚʥʝʜʨʝʥʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʚ ʪ.ʯ. ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʠ ʩʝʨʚʠʩʥʳʝ ʧʣʘʪʬʦʨʤʳ; ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʤʠʨʝ, 

ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʦʚ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʨʘʟʚʠʪʠʶ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʨʳʥʢʘ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ / 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 205 ʩ.  
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CVISN ï Commercial Vehicle ITS Infrastructure Deployment, ʧʨʦʛʨʘʤʤʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀʊʉ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

DSRC ï Dedicated Short-Range Communications, ʚʳʜʝʣʝʥʥʳʝ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʙʣʠʞʥʝʛʦ ʜʝʡʩʪʚʠʷ; 

DT ï Drafting Team, ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʢʠ; 

EFC ï Electronic Fee Collection, ʵʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨ ʧʣʘʪʝʞʝʡ; 

ETSI ï European Telecommunications Standards Institute, ɽʚʨʦʧʝʡʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʭ; 

FCC ï Federal Communications Commission, ʌʝʜʝʨʘʣʴʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʩʚʷʟʠ 

ʉʐɸ; 

FRA ï Federal Railroad Administration, ʌʝʜʝʨʘʣʴʥʘʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ 

ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʉʐɸ; 

FTA ï Federal Transit Administration, ʌʝʜʝʨʘʣʴʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ 

ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʉʐɸ; 

ISO ï International Standards Organisation, ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ; 

ITS JPO ï ITS Joint Program Office, ɼʠʨʝʢʮʠʷ ʧʨʦʛʨʘʤʤ ʀʊʉ ʉʐɸ; 

ITS SPG ï ITS Strategic Planning Group, ɻʨʫʧʧʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʀʊʉ; 

ITSPAC ï ITS Program Advisory Committee, ʉʦʚʝʱʘʪʝʣʴʥʳʡ ʢʦʤʠʪʝʪ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʀʊʉ; 

NHTSA ï National Highway Traffic Safety Administration, ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʪʨʘʥʩʧʦʨʪʘ ʉʐɸ; 

OSI ï Open systems interconnection basic reference model, ʵʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ; 
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RITA ï Research and Innovative Technology Administration, ɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʪʨʘʥʩʧʦʨʪʘ ʉʐɸ; 

SDOôs ï Standard development organizations, ʦʨʛʘʥʠʟʘʮʠʠ-ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʩʪʘʥʜʘʨʪʦʚ; 

SEP ï System engineering process, ʧʨʦʮʝʩʩ ʩʠʩʪʝʤʥʦʡ ʠʥʞʝʥʝʨʠʠ; 

TC ï Technical Committee, ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ (ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ); 

VII  ï Vehicle Infrastructure Integration, ʧʨʦʛʨʘʤʤʘ ʠʥʪʝʛʨʘʮʠʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

WG ï Working Group, ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ. 

 

 

 



ː̌̏̒̒́̑̉̊  
 

ʊʘʙʣʠʮʘ 1. ï ʊʠʧʳ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʉʦʢʨʘʱʝʥʠʝ ʈʘʩʰʠʬʨʦʚʢʘ ʈʦʩʩʠʡʩʢʠʡ ʚʘʨʠʘʥʪ 

V2V Vehicle -to- Vehicle ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 

V2I Vehicle -to- Infrastructure ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ- 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 

 

C2C Centre-to-Centre ʎʝʥʪʨ ïʎʝʥʪʨ 

C2F Centre-to- Field  ʎʝʥʪʨ ï ʇʦʣʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

V2X Vehicle -to- Everything ʇʦʜʢʣʶʯʝʥʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ  

I2I Infrastructure -to- 
Infrastructure 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ - ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 

F2V Field-to-Vehicle ʇʦʣʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ï 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 

V2P Vehicle ïto ïPedestrian ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ - ʇʝʰʝʭʦʜ 

V2N Vehicle ïto- Application 

Server 

ʊʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ï ʉʝʨʚʝʨ 

ʇʨʠʣʦʞʝʥʠʡ 

 

ʊʘʙʣʠʮʘ 2. ï ʊʝʣʝʤʘʪʠʯʝʩʢʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ ʚ ɽʚʨʦʧʝ ʚʩʝʭ ʚʠʜʦʚ 

ʪʨʘʥʩʧʦʨʪʝ (ʢʨʦʤʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ) 

ɺʠʜ 

ʪʨʘʥʩʧʦʨʪʘ 

ʉʦʢʨʘʱʝʥʥʦʝ 

ʥʘʟʚʘʥʠʝ 

ʇʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ʈʫʩʩʢʦʷʟʳʯʥʳʡ ʧʝʨʝʚʦʜ 

ɺʦʟʜʫʰʥʳʡ 

ʪʨʘʥʩʧʦʨʪ 

SESAR Single European Sky Air  

Traffic Management 

Research 

ʋʧʨʘʚʣʝʥʠʝ ʚʦʟʜʫʰʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʝʜʠʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ɽʚʨʦʧʳ 

ɺʥʫʪʨʠʚʦʜʥʳʡ 

ʪʨʘʥʩʧʦʨʪ 

RIS River Information Services ʉʣʫʞʙʳ ʠʥʬʦʨʤʘʮʠʠ 

ʨʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ɾʝʣʝʟʥʦʜʦʨʦʞ

ʥʳʡ ʪʨʘʥʩʧʦʨʪ 

ERTMS Europen Rail Traffic 

Management System 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ 

ʜʚʠʞʝʥʠʝʤ ʚ ɽʚʨʦʧʝ 

TAF-TSI Telematics Applications 

for Freight 

ʊʝʣʝʤʘʪʠʯʝʩʢʠʝ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʝʨʝʚʦʟʢʠ 

ʛʨʫʟʦʚ 

ʄʦʨʩʢʦʡ SafeSeaNet Safe Sea Network ʉʝʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʤʦʨʝ 
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ɺʠʜ 

ʪʨʘʥʩʧʦʨʪʘ 

ʉʦʢʨʘʱʝʥʥʦʝ 

ʥʘʟʚʘʥʠʝ 

ʇʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ʈʫʩʩʢʦʷʟʳʯʥʳʡ ʧʝʨʝʚʦʜ 

ʪʨʘʥʩʧʦʨʪ 
VTMIS Vessel Traffic Monitoring ʉʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʚʠʞʝʥʠʠ 

ʩʫʜʦʚ 

AIS Automatic Identification 

System  

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

LRIT Long-Range Identification 

and Tracking 

ɼʘʣʴʥʷʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ 

ʦʪʩʣʝʞʠʘʥʠʝ 
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ˏ̃̆̅̆̎̉̆ 
ʉʦʟʜʘʥʠʝ, ʚʥʝʜʨʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ 

ʪʨʝʥʜʦʚ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʋʢʘʟʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʢʣʶʯʝʚʳʝ 

ʧʨʦʙʣʝʤ,r ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʪʨʘʥʩʧʦʨʪʦʤ: 

ï ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘ 

ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʟʘʪʦʨʦʚ ʥʘ ʫʣʠʮʘʭ ʠ ʜʦʨʦʛʘʭ; 

ï ʧʦʚʳʰʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʛʠʙʰʠʭ ʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʷʭ ʟʘ ʩʯʸʪ ʩʝʨʚʠʩʦʚ ʵʢʩʪʨʝʥʥʦʡ ʧʦʤʦʱʠ; 

ï ʧʦʚʳʰʝʥʠʝ ʫʜʦʙʩʪʚʘ ʠ ʢʦʤʬʦʨʪʘ ʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ; 

ï ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʣʦʛʠʩʪʠʢʠ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ ʧʣʘʪʫʥʠʥʛʘ; 

ï ʠʩʢʣʶʯʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ 

ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ɿʘ ʨʫʙʝʞʦʤ ʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʥʘʧʨʠʤʝʨ, ɽʚʨʦʧʝʡʩʢʦʤ 

ʩʦʶʟʝ) ʩʦʟʜʘʥʠʶ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʫʜʝʣʷʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ʈʘʩʪʸʪ ʢʦʣʠʯʝʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʝʡ, 

ʚʳʜʝʣʷʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʚʩʝʩʪʦʨʦʥʥʝʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʧʨʦʝʢʪʦʚ ʚʥʝʜʨʝʥʠʷ 

ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʠʪ ʜʝʣʘʶʪʩʷ ʫʩʧʝʰʥʳʝ ʧʦʧʳʪʢʠ ʜʦʛʥʘʪʴ 

ʨʘʟʚʠʪʳʝ ʩʪʨʘʥʳ ʤʠʨʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʠ ʚʳʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʇʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʠʡ ʦʪʯʝʪ, ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ çɸʚʪʦʥʝʪè ʧʦ ʢʣʶʯʝʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʷʤ ʅʊʀ çɸʚʪʦʥʝʪè (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 5.4. ʇʣʘʥʘ 
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ʤʝʨʦʧʨʠʷʪʠʡ (çʜʦʨʦʞʥʦʡ ʢʘʨʪʦʡè) ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʠʮʠʘʪʠʚʳ çɸʚʪʦʥʝʪè (ʧʨʠʣʦʞʝʥʠʝ 2 ʢ ʧʨʦʪʦʢʦʣʫ ʟʘʩʝʜʘʥʠʷ ʧʨʝʟʠʜʠʫʤʘ 

ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ 

ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʈʦʩʩʠʠ ʧʦ ˉ 1 ʦʪ 24 ʘʧʨʝʣʷ 2018 ʛ.) ʚ ʯʘʩʪʠ 

ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ ADAS. 

ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʳʥʦʢ çɸʚʪʦʥʝʪè ʚ ʯʘʩʪʠ 

ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʧʣʘʪʬʦʨʤʳ, 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ). 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ 

ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʨʘʙʦʪʝ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ/ʬʘʢʪʦʨʦʚ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʧʨʦʙʣʝʤ/ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʯʘʩʪʠ ʠʭ ʚʥʝʜʨʝʥʠʷ; 

¶ ʚʳʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʤʠʨʝ ʠ ʈʦʩʩʠʠ; 

¶ ʘʥʘʣʠʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʝʛʦ ʩʪʨʫʢʪʫʨʘ, ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʩʨʝʜʥʝ- ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ; 

¶ ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʦʩʥʦʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʩʨʝʜʥʝ- ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʳʥʢʘ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʳʥʦʯʥʳʭ ʥʠʰ ʜʣʷ ʢʦʤʧʘʥʠʡ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʠʮʠʘʪʠʚʳ çɸʚʪʦʥʝʪè; 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʙʦʨʘ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʚʝʜʝʥʠʡ ʚ ʠʥʪʝʨʝʩʘʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʮʝʩʩʘ ʘʢʪʫʘʣʠʟʘʮʠʠ çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè 

ʅʊʀ çɸʚʪʦʥʝʪè ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧ. 5.4 

ʇʣʘʥʘ ʨʝʘʣʠʟʘʮʠʠ çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè ʅʘʮʠʦʥʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʠʥʠʮʠʘʪʠʚʳ çɸʚʪʦʥʝʪè.  
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˛̜̒̎̏̃̎̆ ̜̜̃̃̏̅ ̠̉̒̒̌̆̅̏̃́̎̉ 
 

ɺ ʥʘʩʪʦʷʱʝʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ 

ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ.  

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʇʦ ʧʨʦʛʥʦʟʘʤ Allied Market Research [8], ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʳ 

ʧʨʠʨʦʩʪʘ ʦʙʲʝʤʦʚ ʨʳʥʢʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʝʣʝʤʘʪʠʢʠ ʚ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2020 

ʛʛ. ʦʞʠʜʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ 18,4%. ʂ ʢʦʥʮʫ 2020 ʛʦʜʘ ʝʛʦ ʦʙʲʸʤ ʜʦʩʪʠʛʥʝʪ $49,1 

ʤʣʨʜ. ʉʝʛʤʝʥʪ aftermarket (ʫʩʪʘʥʦʚʢʘ ʪʝʣʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʩʣʝ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ) ʧʨʦʜʦʣʞʠʪ ʦʩʪʘʚʘʪʴʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ 

ʛʝʥʝʨʘʪʦʨʦʤ ʜʦʭʦʜʘ, ʧʨʠʥʦʩʷ ʙʦʣʝʝ ʯʝʤ 50% ʩʦʚʦʢʫʧʥʦʡ ʧʨʠʙʳʣʠ ʜʦ ʢʦʥʮʘ 

2020 ʛʦʜʘ. 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʚʝʜʸʥʥʦʤʫ ʬʠʨʤʦʡ PTOLEMUS Consulting 

Group, ʚ 2015 ʛʦʜʫ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʣʦʩʴ 217 ʘʢʪʠʚʥʳʭ ʧʨʦʛʨʘʤʤ 

ʩʪʨʘʭʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʇʦ ʦʮʝʥʢʘʤ ʢʦʤʧʘʥʠʠ, ʥʘ ʢʦʥʝʮ 2015 ʛʦʜʘ ʚ ʤʠʨʝ ʙʦʣʝʝ 12 ʤʣʥ 

ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ ʠʩʧʦʣʴʟʦʚʘʣʠ UBI [130]. 

ʉʦʛʣʘʩʥʦ ʦʪʯʝʪʘʤ ʦ ʨʳʥʢʝ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʬʠʢʦʤ, ʥʘʩ 

ʞʜʝʪ ʨʦʩʪ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ ʩ 26,7 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2018 ʛ. ʜʦ 50,7 ʤʣʨʜ 

ʜʦʣʣʘʨʦʚ ʉʐɸ ʚ 2023 ʛ., ʧʨʠ ʵʪʦʤ CAGR (ʧʦʢʘʟʘʪʝʣʴ ʩʦʚʦʢʫʧʥʦʛʦ 

ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʪʝʤʧʘ ʨʦʩʪʘ) ʩʦʩʪʘʚʠʪ 13,7% ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ [117]. 

ʆʩʥʦʚʥʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʨʦʩʪʘ ʨʳʥʢʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʪʨʘʬʠʢʦʤ, ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ Marketsandmarkets, ʷʚʣʷʶʪʩʷ 

ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʠ ʛʠʧʝʨʫʨʙʘʥʠʟʘʮʠʷ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʠʥʠʮʠʘʪʠʚʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʘʩʘʶʱʠʝʩʷ ʫʧʨʘʚʣʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʋʤʥʳʡ ʛʦʨʦʜè [117]. 

https://iot.ru/transportnaya-telematika/obyem-rynka-kommercheskoy-telematiki-k-2024-godu-vyrastet-do-49-milliardov-dollarov
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ʆʙʱʠʡ ʧʨʦʛʥʦʟʥʳʡ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʚ 

ʘʚʪʦʤʦʙʠʣʝ ʢ 2030 ʛ. ʧʨʝʚʳʩʠʪ 3 ʪʨʣʥ. ʜʦʣʣ. ʆʙʦʨʦʪ ʤʠʨʦʚʦʛʦ ʘʚʪʦʧʨʦʤʘ 

ʙʫʜʝʪ ʨʘʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʚ 

ʘʚʪʦʤʦʙʠʣʝ. 

ʇʦ ʦʮʝʥʢʘʤ PricewaterhouseCoopers, ʜʦ 2025 ʛʦʜʘ ʛʣʦʙʘʣʴʥʳʡ ʨʳʥʦʢ 

ʰʝʨʠʥʛʦʚʳʭ ʫʩʣʫʛ ʙʫʜʝʪ ʨʘʩʪʠ ʚ ʩʨʝʜʥʝʤ ʥʘ 30% ʝʞʝʛʦʜʥʦ ʠ ʜʦʩʪʠʛʥʝʪ 

$335 ʤʣʨʜ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʰʝʨʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ ʜʦʩʪʠʛʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʩʧʝʭʘ, ʧʨʦʡʜʷ ʧʫʪʴ ʦʪ ʩʪʘʨʪʘʧʦʚ ʜʦ ʤʥʦʛʦʤʠʣʣʠʘʨʜʥʳʭ 

ʢʦʤʧʘʥʠʡ. ɺ 2019 ʛʦʜʫ ʦʜʥʠ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʢʪʦʨʘ, Uber 

ʠ Lyft, ʚʳʰʣʠ ʥʘ IPO, ʧʨʝʜʦʩʪʘʚʠʚ ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʞʜʦʤʫ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ 

ʙʳʩʪʨʦʨʘʩʪʫʱʫʶ ʰʝʨʠʥʛʦʚʫʶ ʵʢʦʥʦʤʠʢʫ [76]. ʂʨʫʧʥʝʡʰʠʤʠ ʢʦʤʧʘʥʠʷʤʠ 

ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʷʚʣʷʶʪʩʷ Uber, Lyft , Turo, Zipments, Post Mates, MyWay, 

Shippies. 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ, ʛʣʦʙʘʣʴʥʳʡ ʦʙʲʝʤ ʨʳʥʢʘ ʣʝʛʢʦʚʳʭ ʠ ʛʨʫʟʦʚʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʩ ʘʚʪʦʥʦʤʥʳʤ ʚʦʞʜʝʥʠʝʤ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 6,7 ʪʳʩ. 

ʝʜʠʥʠʮ. 

ʅʘʠʙʦʣʴʰʠʤ ʦʧʳʪʦʤ ʚ ʢʘʨʘʚʘʥʥʦʤ ʚʦʞʜʝʥʠʠ ʦʙʣʘʜʘʝʪ ʢʦʤʧʘʥʠʷ 

Scania. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʢʦʤʧʘʥʠʷ ʚʝʜʝʪ ʨʘʟʨʘʙʦʪʢʫ ʘʚʪʦʧʦʝʟʜʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʝʤ. ʊʘʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʚʝʜʫʪʩʷ ʚ 

ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ: Sweden 4 Platooning ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʚʥʝʜʨʝʥʠʶ 

ʤʫʣʴʪʠʙʨʝʥʜʦʚʦʛʦ ʧʣʘʪʫʥʠʥʛʘ ʥʘ ʜʦʨʦʛʘʭ ʐʚʝʮʠʠ (2017-2019), Singapore 

Platooning ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘʪʫʥʠʥʛʘ ʩ ʯʝʪʳʨʴʤʷ 

ʛʨʫʟʦʚʠʢʘʤʠ ʨʘʟʥʳʭ ʙʨʝʥʜʦʚ (2017-2019), Semi-Autonomous Platooning ʧʦ 

ʪʝʩʪʠʨʦʚʘʥʠʶ ʧʦʣʫʘʚʪʦʥʦʤʥʦʛʦ ʧʣʘʪʫʥʠʥʛʘ ʥʘ ʬʠʥʩʢʠʭ ʜʦʨʦʛʘʭ (2018-

2020) ʠ ʨʷʜʘ ʜʨʫʛʠʭ [53]. 

ɸʥʘʣʠʪʠʢʠ Reportlinker ʦʮʝʥʠʣʠ ʦʙʲʸʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʧʘʨʢʦʤ ʚ $85,4 ʤʣʨʜ ʢ 2024 ʛʦʜʫ. ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʪʝʤʧʳ 

ʧʨʠʨʦʩʪʘ ʨʳʥʢʘ (CAGR) ʘʥʘʣʠʪʠʢʠ ʦʮʝʥʠʣʠ ʚ 19,4% [97]. ʂ 2025 ʛʦʜʫ 
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ʦʙʲʝʤ ʨʳʥʢʘ ʜʦʩʪʠʛʥʫʪ ʣʠʰʴ $16,86, ʩʣʝʜʫʝʪ ʠʟ ʦʪʯʝʪʘ Grand View 

Research. ʇʦʢʘʟʘʪʝʣʴ CAGR ʚ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2024 ʛʛ ʩʦʩʪʘʚʠʪ 20,8% 

[98]. ʂʣʶʯʝʚʳʤʠ ʠʛʨʦʢʘʤʠ ʨʳʥʢʘ ʷʚʣʷʶʪʩʷ Verizon Communications, 

AT&T, Ford Motor Company, BMW, Robert Bosch, Valeo, Harman 

International Industries, Vodafone Group, Telefonica ʠ Continental. 

ʇʦ ʧʨʦʛʥʦʟʫ ʢʦʤʧʘʥʠʠ MarketsandMarketsÊ, ʨʳʥʦʢ ʩʠʩʪʝʤ 

ʣʦʢʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʳʨʘʩʪʝʪ ʩ $7,1 ʤʣʨʜ ʚ 2017 ʛʦʜʫ ʜʦ $ 41,0 

ʤʣʨʜ ʢ 2022 ʛʦʜʫ ʧʨʠ ʩʦʚʦʢʫʧʥʦʤ ʛʦʜʦʚʦʤ ʪʝʤʧʝ ʨʦʩʪʘ (CAGR) 42,0% ʚ 

ʪʝʯʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ. ʈʘʩʪʫʱʝʝ ʚʥʝʜʨʝʥʠʝ ʧʦʜʢʣʶʯʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʠ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʙʝʨʝʞʣʠʚʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʨʳʥʢʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ [23]. ʆʩʥʦʚʥʳʤʠ 

ʧʦʩʪʘʚʱʠʢʘʤʠ ʥʘ ʨʳʥʢʝ ʩʠʩʪʝʤ ʣʦʢʘʣʴʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

Apple (ʉʐɸ), Broadcom (ʉʐɸ), Cisco Systems (ʉʐɸ), Ericsson (ʐʚʝʮʠʷ), 

GeoMoby (ɸʚʩʪʨʘʣʠʷ), Google (ʉʐɸ), Micello (ʉʐɸ), Microsoft (ʉʐɸ), 

Qualcomm (ʉʐɸ), Senion (ʐʚʝʮʠʷ), STMicroelectronics (ʐʚʝʡʮʘʨʠʷ) ʠ 

Zebra Technologies (ʉʐɸ). ʕʪʠ ʠʛʨʦʢʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʨʘʪʝʛʠʠ, 

ʪʘʢʠʝ ʢʘʢ ʟʘʧʫʩʢ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʧʘʨʪʥʝʨʩʪʚʘ, ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘ ʨʳʥʢʝ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʫ A.T. Kearney, ʦʙʲʝʤ ʨʳʥʢʘ ʩʘʤʦʫʧʨʘʚʣʷʝʤʳʭ 

ʘʚʪʦʤʦʙʠʣʝʡ ʢ 2035 ʛʦʜʫ ʩʦʩʪʘʚʠʪ $560 ʤʣʨʜ. ɹʣʘʛʦʜʘʨʷ ʪʝʭʥʦʣʦʛʠʷʤ 

ʙʝʩʧʠʣʦʪʥʦʛʦ ʚʦʞʜʝʥʠʷ, ʉʐɸ ʩʤʦʞʝʪ ʩʵʢʦʥʦʤʠʪʴ ʧʦʨʷʜʢʘ $1,3 ʪʨʣʥ: $488 

ʤʣʨʜ ʟʘ ʩʯʸʪ ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʭ ɼʊʇ, $158ʤʣʨʜ ï ʵʢʦʥʦʤʠʠ ʪʦʧʣʠʚʘ ʟʘ ʩʯʝʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ ʠ ʪ.ʜ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʫʞʝ ʢ 2030 ʛʦʜʫ ʦʩʚʦʙʦʜʠʪ ʚʦʜʠʪʝʣʷʤ 1,9 ʪʨʣʥ ʤʠʥʫʪ ʢ 2030 ʛʦʜʫ [95]. 

ʆʙʱʠʡ ʧʨʦʛʥʦʟʥʳʡ ʦʙʲʝʤ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʚ 

ʘʚʪʦʤʦʙʠʣʝ ʢ 2030 ʛ. ʧʨʝʚʳʩʠʪ 3 ʪʨʣʥ. ʜʦʣʣ.  ʂ 2030 ʛʦʜʫ ʦʙʱʠʡ ʦʙʲʸʤ ʨʳʥʢʘ 
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ʯʘʩʪʥʳʭ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʦ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ, ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 

60 ʤʣʨʜ. ʜʦʣʣ. ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʨʳʥʢʘ ʙʫʜʫʪ ʟʘʥʠʤʘʪʴ ʘʚʪʦʤʦʙʠʣʠ 4-ʛʦ 

ʫʨʦʚʥʷ ʘʚʪʦʥʦʤʥʦʩʪʠ (ʦʢʦʣʦ 70%). ʇʨʠ ʵʪʦʤ ʜʦʣʷ ʚ ʧʨʦʜʘʞʘʭ ʩʦʩʪʘʚʠʪ: 

¶ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ï8%; 

¶ ʯʘʩʪʠʯʥʦ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ï62%. 

ʇʦ ʤʥʝʥʠʶ ʘʥʘʣʠʪʠʢʦʚ, ʢ 2035 ʛʦʜʫ ʂʠʪʘʡ ʟʘʡʤʝʪ 33% ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ 

ʧʨʦʜʘʞ ʘʚʪʦʥʦʤʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʦʚ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʈʦʩʩʠʠ 

ʈʳʥʦʢ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʙʳʩʪʨʦ.  

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ Berg Insight [110], ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʚʪʦʧʘʨʢʘʭ ʈʦʩʩʠʠ (ʉʅɻ) ʠ 

ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʧʦ ʠʪʦʛʘʤ 2015 ʛʦʜʘ ʩʦʩʪʘʚʠʣʦ 4,2 ʤʣʥ ʝʜʠʥʠʮ. 

ɺ ʢʦʥʮʝ 2018 ʛʦʜʘ ʚ SIM-ʢʘʨʪʘʭ (ʠʣʠ ʚ ʝʜʠʥʠʮʘʭ ʫʩʪʨʦʡʩʪʚ) ʨʳʥʦʢ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ ʈʦʩʩʠʠ ɸʣʝʢʩʝʡ ʉʤʷʪʩʢʠʭ, ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʭʦʣʜʠʥʛʘ ʉʧʝʡʩʊʠʤ, ʦʮʝʥʠʚʘʣ ʚ 200-220 ʪʳʩ. ʰʪʫʢ. 

ʇʦ ʠʪʦʛʘʤ 2018 ʛʦʜʘ ʩʫʤʤʘʨʥʘʷ ʚʳʨʫʯʢʘ ʢʨʫʧʥʝʡʰʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʀʊ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʩʦʩʪʘʚʠʣʘ 29,6 ʤʣʨʜ ʨʫʙʣʝʡ. ʕʪʦ ʥʘ 7,2% 

ʤʝʥʴʰʝ, ʯʝʤ ʚ 2017 ʛ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ï ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʚ ʪʘʢʠʭ 

ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʷʭ ʢʘʢ Luxoft ʠ çʊʝʭʥʦʩʝʨʚè. ʕʪʠ ʢʦʤʧʘʥʠʠ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ 

ʥʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʝʡʪʠʥʛʘʭ. Luxoft, ʨʘʥʝʝ ʟʘʥʠʤʘʚʰʠʡ ʚ ʥʝʤ 1 ʤʝʩʪʦ, 

ʚ ʥʘʯʘʣʝ 2019 ʛ. ʙʳʣ ʧʨʦʜʘʥ ʛʨʫʧʧʦʡ IBS ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ DXC 

Technology ʟʘ $2 ʤʣʨʜ [50]. çʊʝʭʥʦʩʝʨʚè ʝʱʝ ʥʝ ʫʩʧʝʣ ʦʧʨʘʚʠʪʴʩʷ ʦʪ 

ʚʦʟʥʠʢʰʠʭ ʧʨʦʙʣʝʤ [127]. 

ʅʘ ʩʝʨʝʜʠʥʫ 2019 ʛʦʜʘ ʣʠʜʝʨʦʤ ʚ ʩʬʝʨʝ IT ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ 

ʙʝʟʫʩʣʦʚʥʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ ʂʨʦʢ ( 3,4 ʤʣʨʜ) [82] ï ʢʦʤʧʘʥʠʷ ʘʢʪʠʚʥʦ 

ʨʘʙʦʪʘʝʪ ʥʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʠ ʚ ʢʦʥʮʝ 2018 ʛ. 

ʦʙʲʷʚʠʣʘ ʦ ʥʘʯʘʣʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ çɻʨʫʧʧʦʡ ʊ-1è ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʠʟʘʮʠʠ 

https://www.cnews.ru/news/top/2019-01-09_luxoft_prodan_v_sshaskolko_na_etom_zarabotayut
https://www.cnews.ru/news/top/2019-03-29_tehnoserv_bankrotyat
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ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʨʝʛʠʦʥʦʚ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ çʈʘʤʘʢʩ ʛʨʫʧʧè ( 3,2 ʤʣʨʜ) 

[121], ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʦʚʘʥʘ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʜʣʷ çɸʵʨʦʬʣʦʪʘè, 

ʘʚʠʘʢʦʤʧʘʥʠʠ çʈʦʩʩʠʷè ʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʤʝʪʨʦʧʦʣʠʪʝʥʘ. ʅʘ ʪʨʝʪʴʝʤ 

ʤʝʩʪʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ ɻʃʆʅɸʉʉ ( 2,5 ʤʣʨʜ) [56]. ɻʃʆʅɸʉʉ 

ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ ʩʠʩʪʝʤʳ ʧʦʤʦʱʠ ʥʘ ʜʦʨʦʛʘʭ çʕʈɸ-ɻʃʆʅɸʉʉè, ʘ ʪʘʢʞʝ 

ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʨʚʠʩʳ. ʅʘ ʯʝʪʚʝʨʪʦʤ ʤʝʩʪʝ ï BIA-

Technologies ( 2 ʤʣʨʜ) [42], ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʦʚʘʣʘ ʮʝʣʳʡ ʨʷʜ ʧʨʦʝʢʪʦʚ ʜʣʷ 

ʢʦʤʧʘʥʠʡ çɼʝʣʦʚʳʝ ʃʠʥʠʠè ʠ çɻʘʟʧʨʦʤʥʝʬʪʴ-ʈʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʜʘʞʠè. 

ʇʷʪʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ çɿʘʱʠʪʘʀʥʬʦʊʨʘʥʩè ( 1,99 ʤʣʨʜ) [132], ʚʳʧʦʣʥʷʶʱʘʷ 

ʮʝʣʳʡ ʨʷʜ ʧʨʦʝʢʪʦʚ ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʈʌ. ʇʷʪʴ 

ʢʨʫʧʥʝʡʰʠʭ ʢʦʤʧʘʥʠʡ ʚ ʩʬʝʨʝ ʀʊ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 - 5 ʢʨʫʧʥʝʡʰʠʭ  ʧʦʩʪʘʚʱʠʢʦʚ ʀʊ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ  ʥʘ 

ʥʘʯʘʣʦ 2019 ʛʦʜʘ (ʧʦ ʜʘʥʥʳʤ CNews Analytics) 

ˉ 

2018 
ʂʦʤʧʘʥʠʷ ɻʦʨʦʜ 

ʉʦʚʦʢʫʧʥʘʷ ʚʳʨʫʯʢʘ ʦʪ 

ʀʊ-ʧʨʦʝʢʪʦʚ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʚ 

2018 ʛ., ʪʳʩ. 

ʉʦʚʦʢʫʧʥʘʷ ʚʳʨʫʯʢʘ ʦʪ 

ʀʊ-ʧʨʦʝʢʪʦʚ ʚ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʚ 

2017 ʛ., ʪʳʩ. 

ʈʦʩʪ ʚʳʨʫʯʢʠ 

2018/2017 

1 ʂʨʦʢ ʄʦʩʢʚʘ 3 399 655 3 154 455 7,8% 

2 ʈʘʤʘʢʩ ɻʨʫʧ ʄʦʩʢʚʘ 3 206 407 2 786 147 15,1% 

3 ɻʃʆʅɸʉʉ ʄʦʩʢʚʘ 2 464 267 ʥ/ʜ ʥ/ʜ 

4 BIA-Technologies 
ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ 
2 017 288 1 000 106 101,7% 

5 ɿʘʱʠʪʘʀʥʬʦʊʨʘʥʩ ʄʦʩʢʚʘ 1 987 606 1 735 870 14,5% 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʟʘʢʘʟʯʠʢʠ ʧʦʟʚʦʣʠʣʠ BIA-Technologies ʫʚʝʣʠʯʠʪʴ 

ʚʳʨʫʯʢʫ ʦʪ ʧʨʦʝʢʪʦʚ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʚ 2018 ʛ. ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ 

ʠ ʩʪʘʪʴ ʣʠʜʝʨʦʤ ʨʦʩʪʘ ʩʨʝʜʠ ʢʦʤʧʘʥʠʡ ʧʝʨʚʦʡ ʜʝʩʷʪʢʠ. ʅʘ 73% ʙʦʣʴʰʝ ʚ 

2018 ʛ. ʟʘʨʘʙʦʪʘʣ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʝʛʤʝʥʪʝ çʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪè (ʦʙʱʝʝ 6 

ʤʝʩʪʦ ʚ ʩʧʠʩʢʝ) ï ʢʦʤʧʘʥʠʷ ʘʢʪʠʚʥʦ ʩʦʪʨʫʜʥʠʯʘʝʪ ʩ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʄʦʩʢʚʳ, 

ʎʝʥʪʨʘʣʴʥʦʡ ʧʨʠʛʦʨʦʜʥʦʡ ʧʘʩʩʘʞʠʨʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ʠ ʄʦʩʢʦʚʩʢʠʤ 

ʤʝʪʨʦʧʦʣʠʪʝʥʦʤ. ɸ ʘʙʩʦʣʶʪʥʳʤ ʣʠʜʝʨʦʤ ʧʦ ʪʝʤʧʘʤ ʨʦʩʪʘ (ʧʦʯʪʠ ʥʘ 240%) 

ʩʪʘʣ ʧʦʩʪʘʚʱʠʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ Philax [52], ʢʣʠʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ çɸʚʪʦʜʦʨè, ʆɸʆ çʈɾɼè ʠ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ. ɿʘ ʥʠʤ ʠʜʫʪ 
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ʝʱʝ ʦʜʠʥ ʧʦʩʪʘʚʱʠʢ ʪʝʭʥʠʢʠ - OFTGroup (120%) [51] ï ʚ ʯʠʩʣʝ ʝʛʦ ʢʣʠʝʥʪʦʚ 

ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ, ʢʘʢ ʘʵʨʦʧʦʨʪʳ çɺʥʫʢʦʚʦè, çɼʦʤʦʜʝʜʦʚʦè, 

çʐʝʨʝʤʝʪʴʝʚʦè, ʘ ʪʘʢʞʝ ʈɾɼ, ʄʦʩʪʨʘʥʩʘʚʪʦ ʠ ʄʦʩʢʦʚʩʢʠʡ ʤʝʪʨʦʧʦʣʠʪʝʥ, ʠ 

çʂʦʤʧʘʨʝʢʩè [100] (SoftwareONE) ʩ ʧʦʢʘʟʘʪʝʣʝʤ 111% ï ʚ 2018 ʛ. ʢʦʤʧʘʥʠʷ 

ʨʝʘʣʠʟʦʚʘʥʘ ʮʝʣʳʡ ʨʷʜ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʠʛʨʘʣʘ ʢʦʥʢʫʨʩ ʥʘ 

ʧʦʩʪʘʚʢʫ ʧʘʢʝʪʘ ʦʬʠʩʥʳʭ ʧʨʠʣʦʞʝʥʠʡ çʄʦʡʆʬʠʩ ʉʪʘʥʜʘʨʪʥʳʡè ʜʣʷ 

çɸʵʨʦʬʣʦʪʘè. 

ʇʦ ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ Ptolemus Consulting Group ʈʦʩʩʠʷ ʟʘ 2017 ï 

2019 ʛʦʜʳ ʚʦʰʣʘ ʚ 10-ʢʫ ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʘʥ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʛʨʘʤʤ 

ʫʤʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. ʉʝʡʯʘʩ ʚ ʩʪʨʘʥʝ ʨʘʙʦʪʘʝʪ ʰʝʩʪʴ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ 

ʩʪʨʘʭʦʚʳʭ ʧʨʦʛʨʘʤʤ ʦʪ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. ʇʦ ʜʘʥʥʳʤ 

ʢʦʤʧʘʥʠʠ, ʨʳʥʦʢ ʫʤʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʢ 2020 ʛʦʜʫ ʩʦʩʪʘʚʠʪ 4,1 

ʪʨʣʥ ʨʫʙʣʝʡ. 

ʇʦ ʜʘʥʥʳʤ ʚʝʜʫʱʠʭ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʜʨʘʡʚʝʨʦʤ ʨʦʩʪʘ 

ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʧʘʨʢʦʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʪʘʥʫʪ 

ʛʦʩʧʨʦʝʢʪʳ [83]. 

ɸʥʘʣʠʪʠʢʠ iKS-Consulting ʩʦʦʙʱʘʶʪ, ʯʪʦ 45% ʚʩʝʭ M2M SIM-ʢʘʨʪ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʈʦʩʩʠʠ ʙʦʣʝʝ 25 ʪʳʩ. ʝʜʠʥʠʮ 

ʛʨʫʟʦʚʠʢʦʚ, ʦʩʥʘʱʝʥʥʳʭ ʪʝʣʝʤʘʪʠʯʝʩʢʠʤʠ OEM-ʪʝʨʤʠʥʘʣʘʤʠ. ʅʘ ʨʳʥʢʝ 

ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʣʠʜʠʨʫʶʪ Volvo Truck 

(Dynafleet) ʠ Scania (Fleet Management System) [46]. ʇʦ ʠʪʦʛʘʤ 2018 ʛ. ʦʙʲʝʤ 

ʦʩʥʦʚʥʳʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʦʤ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 14,9 

ʤʣʨʜ ʨʫʙ. ʠ ʚʳʨʦʩ ʥʘ 8,5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ 2017 ʛ. (13,7 ʤʣʨʜ ʨʫʙ.). 

ʉʪʨʫʢʪʫʨʘ ʨʳʥʢʘ: 10,5 ʤʣʨʜ ʨʫʙ. ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʭʦʜʳ ʦʪ ʘʙʦʥʝʥʪʩʢʦʡ ʙʘʟʳ 

ʧʣʘʪʬʦʨʤ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ, ʧʦ 2,1 ʤʣʨʜ ʨʫʙ. ï ʥʘ ʩʝʛʤʝʥʪʳ 

ʪʝʨʤʠʥʘʣʦʚ ʠ ʜʘʪʯʠʢʦʚ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ. 

ɼʦʣʷ ʜʦʭʦʜʦʚ ʦʪ ʘʙʦʥʝʥʪʩʢʦʡ ʙʘʟʳ ʇʆ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 70% ʨʳʥʢʘ 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ. ʃʠʜʝʨʘʤʠ ʧʦ ʧʨʠʨʦʩʪʫ ʘʙʦʥʝʥʪʩʢʦʡ ʙʘʟʳ ʩʪʘʣʠ 

ʨʦʩʩʠʡʩʢʘʷ ʧʣʘʪʬʦʨʤʘ Omnicomm Online/Omnicomm (+27% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
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2017 ʛ.), Wialon/Gurtam (+14%) ʠ çɸʚʪʦʛʨʘʬ/ʪʝʭʥʦʢʦʤè (+7%). ɺ ʩʝʛʤʝʥʪʝ 

ʪʝʨʤʠʥʘʣʦʚ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ (15% ʨʳʥʢʘ) ʣʠʜʝʨʘʤʠ ʷʚʣʷʶʪʩʷ 

Omnicomm (25%), çʅʘʚʪʝʣʝʢʦʤè (19%), ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ 

ʙʶʜʞʝʪʥʦʤ ʮʝʥʦʚʦʤ ʩʝʛʤʝʥʪʝ, ʠ çʊʝʭʥʦʢʦʤè (17%). ɺ ʩʝʛʤʝʥʪʝ ʜʘʪʯʠʢʦʚ 

ʪʦʧʣʠʚʘ (ʪʘʢʞʝ 15%) ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʫʜʝʨʞʠʚʘʶʪ Omnicomm (37%), 

çʊʝʭʥʦʢʦʤè (16%) ʠ çʕʩʢʦʨʪè (16%) [73]. ʉʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʘʙʦʥʧʣʘʪʳ ʜʣʷ 

ʢʣʠʝʥʪʘ ʩʦʩʪʘʚʠʣʘ 408 ʨʫʙʣʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʨʳʥʢʦʚ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʈʦʩʩʠʠ 

ʕʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʯʠʩʣʦ ʢʨʫʧʥʳʭ ʀʊ-ʧʨʦʝʢʪʦʚ 

ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʜʦʣʞʥʦ ʫʚʝʣʠʯʠʪʴʩʷ. ʄʦʞʥʦ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʦʥʠ ʧʝʨʝʩʪʘʥʫʪ 

ʙʳʪʴ ʧʨʝʨʦʛʘʪʠʚʦʡ ʢʨʫʧʥʝʡʰʠʭ ʟʘʢʘʟʯʠʢʦʚ. ʉʦ ʩʚʦʝʡ ʩʪʦʨʦʥʳ, ʛʦʩʫʜʘʨʩʪʚʦ 

ʥʘʤʝʨʝʥʦ ʚʩʝʨʴʝʟ ʟʘʥʷʪʴʩʷ ʧʨʘʚʦʚʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ, 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʝʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʚ ʦʪʨʘʩʣʠ çʩʢʚʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡè. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʅʘʮʠʦʥʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè [1] ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʝʡ [3] ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ 

ʦʙʲʝʤ ʠ ʩʣʦʞʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʦʪʨʘʩʣʴʶ: 

ʨʘʟʚʠʪʠʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʧʦʚʳʰʝʥʠʝ ʩʚʷʟʘʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ 

ʠ ʜʨ. ʉʦ ʩʪʦʨʦʥʳ ʙʠʟʥʝʩʘ ʫʞʝ ʬʦʨʤʠʨʫʶʪʩʷ ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʠʤʳʭ ʩʝʨʚʠʩʦʚ. 

ʕʪʦ ʵʣʝʢʪʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʥʘʢʣʘʜʥʘʷ, çʫʤʥʘʷ ʜʦʨʦʛʘè, ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʮʠʬʨʦʚʳʝ ʩʝʨʚʠʩʳ ʜʣʷ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ 

ʛʨʫʟʦʧʝʨʝʚʦʟʦʢ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʣʦʤʙʘ ʠ ʜʝʢʣʘʨʠʨʦʚʘʥʠʝ ʛʨʫʟʦʚ, 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʫʩʣʫʛʠè. 

ɸʢʪʠʚʥʝʝ ʚʩʝʛʦ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʩʝʛʤʝʥʪ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ ï 

ʵʢʩʧʝʨʪʳ ʦʮʝʥʠʚʘʶʪ ʪʝʤʧʳ ʝʛʦ ʨʦʩʪʘ ʧʨʠʤʝʨʥʦ ʚ 10% ʚ ʛʦʜ. ʇʦ ʦʮʝʥʢʘʤ 

ʢʦʤʧʘʥʠʠ OMNICOMM [65], ʫʞʝ 76% ʥʦʚʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʘʚʪʦʤʦʙʠʣʝʡ 

ʦʩʥʘʱʘʶʪʩʷ ʜʘʪʯʠʢʘʤʠ ʫʨʦʚʥʷ ʪʦʧʣʠʚʘ ʠ ʜʨʫʛʠʤʠ ʨʝʰʝʥʠʷʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʨʘʩʭʦʜʘ ʛʦʨʶʯʝʛʦ. ʇʦ ʜʘʥʥʳʤ ʢʦʤʧʘʥʠʠ, ʨʘʩʪʝʪ ʩʧʨʦʩ ʥʘ ʩʝʨʚʠʩ ʙʝʟʦʧʘʩʥʦʛʦ 
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ʚʦʞʜʝʥʠʷ ï 25%, ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʧʨʠ ʧʝʨʝʚʦʟʢʝ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ï 22%. ʉʧʨʦʩ ʥʘ ʪʝʨʤʠʥʘʣʳ, 

ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʧʦʩʪʘʥʦʚʣʝʥʠʷ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʦʪ 13.02.2018 ˉ 153 [4] ʜʦʩʪʠʛʘʝʪ 20%, ʠʥʪʝʨʝʩ ʢ 

ʚʠʜʝʦʪʝʨʤʠʥʘʣʘʤ ʧʨʦʷʚʣʷʶʪ ʦʢʦʣʦ 15% ʢʣʠʝʥʪʦʚ. ʍʦʪʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʇʨʘʚʠʣʘ ʦʩʥʘʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʘʧʧʘʨʘʪʫʨʦʡ ɻʃʆʅɸʉʉ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ (ʜʦ 31 ʤʘʷ 2020 ʛʦʜʘ [5], ʨʳʥʦʢ ʦʞʠʜʘʝʪ, ʯʪʦ ʙʦʣʴʰʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʥʝ ʩʪʘʥʝʪ ʦʪʢʣʘʜʳʚʘʪʴ ʠʭ ʚʚʝʜʝʥʠʝ ʚ ʜʝʡʩʪʚʠʝ. 

ɺ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʩʫʧʝʨʧʣʘʪʬʦʨʤ ï 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ 

ʨʘʟʚʠʪʠʷ ʦʧʨʝʜʝʣʝʥʘ ʉʪʨʘʪʝʛʠʝʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʆɸʆ çʈɾɼè ʜʦ 

2025 ʛʦʜʘ, ʫʪʚʝʨʞʜʸʥʥʦʡ ʩʦʚʝʪʦʤ ʜʠʨʝʢʪʦʨʦʚ ʆɸʆ çʈɾɼè ʦʪ 25 ʦʢʪʷʙʨʷ 

2019 ʛʦʜʘ (ʧʨʦʪʦʢʦʣ ˉ 5). 

ʕʢʩʧʝʨʪʳ ʦʞʠʜʘʶʪ, ʯʪʦ ʨʳʥʦʢ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʙʫʜʝʪ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʜʘʣʴʰʝ. ʅʘʯʠʥʘʷ ʩ 2021 ʛ. ʨʳʥʦʢ ʞʜʝʪ ʥʝʢʦʪʦʨʦʝ ʥʘʩʳʱʝʥʠʝ ʠ 

ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʜʦ 40ï50% ʚ ʛʦʜ. ʇʝʨʩʧʝʢʪʠʚʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ, ʢʘʢ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʜʠʥʘʤʠʢʦʡ ʨʦʩʪʘ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. 

ʉʘʤʳʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʣʘ ʙʳ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʧʦʩʪʨʦʡʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ 

ʧʦʝʟʜʢʠ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠʟ ʪʦʯʢʠ ɸ ʚ ʪʦʯʢʫ ɹ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʤʘʨʰʨʫʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʝʜʧʦʯʪʝʥʠʡ ʢʣʠʝʥʪʘ. ɼʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʣʶʙʦʡ ʩʤʘʨʪʬʦʥ, ʪʝʣʝʬʦʥ ʠ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʢʘʞʜʦʡ ʢʨʫʧʥʦʡ ʩʪʘʥʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʧʦʟʚʦʣʷʪʴ ʧʨʠʦʙʨʝʪʘʪʴ ʣʶʙʳʝ ʙʠʣʝʪʳ on-line. ʉʦʟʜʘʪʴ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʦʙʥʫʶ ʩʠʩʪʝʤʫ ʙʝʟ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ 
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ʥʝʚʦʟʤʦʞʥʦ, ʧʦʵʪʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʦʙʣʘʜʘʶʱʠʝ ʧʦʜʦʙʥʦʡ 

ʧʦʜʜʝʨʞʢʦʡ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝʨʦʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʄʦʩʢʚʘ, ʢʦʪʦʨʘʷ ʢ 2021 ʛʦʜʫ ʧʣʘʥʠʨʫʝʪ ʧʝʨʝʡʪʠ ʥʘ ʝʜʠʥʫʶ ʙʠʣʝʪʥʫʶ 

ʧʣʘʪʬʦʨʤʫ ʤʦʩʢʦʚʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ, 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʥʘʯʘʣʘ ʧʨʝʜʣʦʞʠʪʴ ʨʝʛʠʦʥʘʤ, ʘ ʧʦʪʦʤ ʠ 

ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʉʨʝʜʠ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ: 

1. ʈʘʟʚʠʪʠʝ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʣʠʝʥʪʦʚ. ʕʪʦ, 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʫʙʝʨʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ, ʩʦʩʪʘʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʤʘʨʰʨʫʪʘ ʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʠʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʟʥʦʩʘ ʊʉ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʠ ʪ.ʜ. 

ɼʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʘʟʯʠʢʦʚ ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʝʨʚʠʩʳ ʧʦ ʢʦʥʪʨʦʣʶ 

ʠʩʧʦʣʥʝʥʠʷ ʜʦʛʦʚʦʨʦʚ, ʘ ʜʣʷ ʯʘʩʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡð ʨʘʟʚʠʪʠʝ ʩʝʨʚʠʩʦʚ 

connected car (ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʚʪʦʤʦʙʠʣʝ ʫʜʘʣʝʥʥʦ, ʫʧʨʘʚʣʝʥʠʝ 

ʥʝʢʦʪʦʨʳʤʠ ʝʛʦ ʬʫʥʢʮʠʷʤʠ ʩʦ ʩʤʘʨʪʬʦʥʘ) ʠ ʩʝʨʚʠʩʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʤ (ʧʨʝʜʠʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʠʟʥʦʩʘ ʊʉ, çʫʤʥʦʝè 

ʩʪʨʘʭʦʚʘʥʠʝ). 

2. ɹʝʩʧʠʣʦʪʥʳʡ ʪʨʘʥʩʧʦʨʪ. ɽʛʦ ʨʘʟʨʘʙʦʪʢʘ ï ʘʙʩʦʣʶʪʥʳʡ ʤʠʨʦʚʦʡ 

ʪʨʝʥʜ. ʆʙʲʝʤ ʨʳʥʢʘ ʪʝʭʥʦʣʦʛʠʡ ʘʚʪʦʥʦʤʥʦʛʦ ʚʦʞʜʝʥʠʷ ʚ ʙʣʠʞʘʡʰʠʝ 10-20 

ʣʝʪ ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ $560 ʤʣʨʜ. ʆʪʝʯʝʩʪʚʝʥʥʳʡ 

ʘʚʪʦʤʦʙʠʣʴ ʩ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʙʝʟʫʩʣʦʚʥʦ ʧʦʣʫʯʠʪ ʩʝʨʴʸʟʥʫʶ ʧʦʜʜʝʨʞʢʫ ʩʦ 

ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

3. ɽʱʸ ʦʜʥʠʤ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʦʡ ʛʨʫʧʧʠʨʦʚʢʠ ʩʠʩʪʝʤʳ ɻʃʆʅɸʉʉ. ʏʝʤ 

ʙʦʣʝʝ ʪʦʯʥʳʤ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʦʙʲʝʢʪʘ, ʪʝʤ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʤʦʞʥʦ ʙʫʜʝʪ çʧʨʠʚʷʟʘʪʴè ʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʝ. 
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ʏʨʝʟʚʳʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʘʭ ʆɸʆ çʈɾɼè 

ʧʦ ʩʦʟʜʘʥʠʶ ʤʫʣʴʪʠʤʦʜʘʣʴʥʳʭ ʛʨʫʟʦʚʦʡ ʠ ʧʘʩʩʘʞʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤ. 

ʌʘʢʪʠʯʝʩʢʠ, ʜʘʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʩʪʘʪʴ ʙʘʟʦʡ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʣʫʛ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʘ ʦʪʯʸʪʘ 

ʩʦʚʤʝʩʪʥʦ ʩ ʨʷʜʦʤ ʫʯʸʥʳʭ ʄʀʀʊ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʙʘʟʝ 

ʛʨʫʟʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʠʥʭʨʦʤʦʜʘʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ 

ʩ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʘʟʚʠʪʠʷ. 
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ː̌́̃́ 1Ȣ ˟̖̆̎̏̌̏̄̉̉ȟ ̠̠̟̠̃̌̉̆̒̚ ̏̒̎̏̃̏̊ ̓ ̘̖̆̌̆̍́̓̉̆̒̋̉ 

̉ ̝̜̖̉̎̓̆̌̌̆̋̓̔́̌̎ ̒̉̒̓̆̍ȟ ̉ ̖̉ ̑́̈̃̉̓̉̆ ̃ ˝̏̒̒̉̉ ̉ ̈́ 

̑̔̂̆̇̏̍Ȣ 
 

1ȢρȢ ˛̜̒̎̏̃̎̆ ̖̓̆̎̏̌̏̄̉̉ȟ ̌̆̇́̉̆̚ ̃ ̏̒̎̏̃̆ ̘̖̓̆̌̆̍́̓̉̆̒̋̉ 

̜̖̓̑́̎̒̐̏̑̓̎ ̉ ̝̜̖̉̎̓̆̌̌̆̋̓̔́̌̎ ̒ ̉̒̓̆̍ȟ ̖̉ ̘̝̐̆̑̆̆̎ ̉ 

̠̋̑́̓̋́ ̖́̑́̋̓̆̑̉̒̓̉̋́Ȣ 
 

ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʩʠʩʪʝʤʘʭ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʪʝʣʝʤʘʪʠʢʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʚ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʶʪʩʷ: 

¶ ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

¶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

¶ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʥʘʚʠʛʘʮʠʠ; 

¶ ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʕɺʄ. 

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʢʚʘʜʨʘʥʪ (ʥʘ ʩʝʥʪʷʙʨʴ 2019 ʛʦʜʘ) ʚ ʩʬʝʨʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 

 

ʈʠʩʫʥʦʢ 1 - ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʢʚʘʜʨʘʥʪ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  

(ʥʘ ʩʝʥʪʷʙʨʴ 2019 ʛʦʜʘ) 
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ʂʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ, ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʈʝʘʣʠʟʘʮʠʷ ʢʦʦʨʜʠʥʘʪʥʦ-

ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ. 

ɻʝʦʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʡ ʦ 

ʜʚʠʞʝʥʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʘ 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʩʦʟʜʘʥʠʝ, ʭʨʘʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʥʬʦʨʤʘʮʠʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʪ ʤʝʩʪʥʦʩʪʠ. ʊʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪ ʧʦʣʫʯʠʣʦ 

ʥʘʟʚʘʥʠʝ çʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʷè. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ 

ʣʶʙʳʭ ʪʠʧʦʚ ʠ ʤʘʩʰʪʘʙʦʚ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʪʝʨʤʠʥʦʤ 

çʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè (ɻʀʉ). ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʙʨʘʙʦʪʢʫ ʚʩʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ɻʀʉ ʚʭʦʜʷʪ ʚ 

ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ. 

ɺ ʈʦʩʩʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: 

ʊʝʣʝʤʘʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ:  

- ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʚ ʰʠʥʘʭ. 

- Galileo/ɻʃʆʅɸʉʉ/GPS-ʤʦʥʠʪʦʨʠʥʛ. 

- WI-FI-ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ. 

- ʄʝʜʠʘʮʝʥʪʨ. 

- ʂʘʤʝʨʘ ʥʘʙʣʶʜʝʥʠʷ. 

- ʕʣʝʢʪʨʦʥʥʳʡ ʤʘʨʰʨʫʪʦ-ʫʢʘʟʘʪʝʣʴ. 

- ʊʘʭʦʛʨʘʬ. 
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- ʈʝʯʝʚʳʝ ʠʥʬʦʨʤʘʪʦʨʳ.  

- ɼʠʩʧʝʪʯʝʨʩʢʠʡ ʮʝʥʪʨ. 

- ʂʦʥʪʨʦʣʴ ʪʦʧʣʠʚʘ. 

- ʉʠʩʪʝʤʘ ʵʢʩʪʨʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ. 

- ʊʨʝʚʦʞʥʘʷ ʢʥʦʧʢʘ. 

- ʆʥʣʘʡʥ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ. 

 

ʈʠʩʫʥʦʢ 2 ï ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ [59] 

 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʋʤʥʳʡ 

ʪʨʘʤʚʘʡ: 

- ɻʦʚʦʨʷʱʠʡ ʛʦʨʦʜ. ɻʦʣʦʩʦʚʦʝ ʦʧʦʚʝʱʝʥʠʝ ʜʣʷ ʩʣʝʧʳʭ ʛʨʘʞʜʘʥ. 

- ʆʧʣʘʪʘ ʧʨʦʝʟʜʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. 

- Galileo/ɻʃʆʅɸʉʉ/GPS ɻʃʆʅɸʉʉ/GPS-ʤʦʥʠʪʦʨʠʥʛ. 

- ʈʝʯʝʚʳʝ ʠʥʬʦʨʤʘʪʦʨʳ. 

- ɹʣʦʢ ʠʥʪʝʛʨʘʮʠʠ ʙʦʨʪʦʚʳʭ ʩʠʩʪʝʤ ʪʨʘʤʚʘʷ. ʉʙʦʨ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʜʠʢʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

- WI-FI-ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ. 

- ʄʝʜʠʘʮʝʥʪʨ. 

- ʂʘʤʝʨʘ ʥʘʙʣʶʜʝʥʠʷ. 

- ʕʣʝʢʪʨʦʥʥʳʡ ʤʘʨʰʨʫʪʦʫʢʘʟʘʪʝʣʴ. 

- USB-ʨʦʟʝʪʢʘ. 

- ɼʠʩʧʝʪʯʝʨʩʢʠʡ ʮʝʥʪʨ. 
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- ʉʠʩʪʝʤʘ ʫʯʝʪʘ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ. 

- ʄʘʨʰʨʫʪʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ. 

- ʊʨʝʚʦʞʥʘʷ ʢʥʦʧʢʘ. 

- ʆʥʣʘʡʥ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ. 

- ɺʠʜʝʦʢʦʥʪʨʦʣʴ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʩʘʣʦʥʝ. 

ʕʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: 

- 2G ʠ 3G-ʤʦʜʫʣʠ CINTERION ʦʪ Gemalto ; 

- 3G ʠ LTE-ʤʦʜʫʣʠ CINTERION ʦʪ Gemalto; 

- LTE ʠ NB-IoT-ʤʦʜʫʣʠ CINTERION ʦʪ Gemalto; 

- LORA- ʤʦʜʫʣʠ ACSIP; 

- WI-FI/ Bluetooth-ʯʠʧʳ, ʤʦʜʫʣʠ ʠ ʧʣʘʪʳ ESPRESSIF; 

- LoRa-ʰʣʶʟ ʥʘ ʙʘʟʝ ESP32; 

- M2M ʙʝʩʧʨʦʚʦʜʥʳʝ ʤʦʜʫʣʠ NEOWAY; 

- LoRa-ʰʣʶʟ NEOWAY; 

- ʉʧʫʪʥʠʢʦʚʳʝ ʠ ʨʘʜʠʦʤʦʜʫʣʠ Pacific Crest; 

- ʉʧʫʪʥʠʢʦʚʳʝ ʤʦʜʫʣʠ Iridium; 

- ʄʦʜʫʣʠ ʚʠʜʝʦʢʘʤʝʨ JHE; 

- ʇʘʪʯ-ʘʥʪʝʥʥʳ Mobinus; 

- Bluetooth-ʯʠʧʳ Em Microelectronic. 

ʄʦʥʝʪʠʟʘʮʠʷ ʇʆ: 

- ʧʣʘʪʬʦʨʤʘ Sentinel LDK ʦʪ Gemalto. 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

- 2G/3G/4G - ʪʝʨʤʠʥʘʣʳ CINTERION ʦʪ Gemalto; 

- 2G/3G/4G ï ʪʝʨʤʠʥʘʣʳ ʇʦʟʠʪʨʦʥ; 

- 2G/3G/4G ï ʪʝʨʤʠʥʘʣʳ Robustel; 

- ʉʧʫʪʥʠʢʦʚʳʝ ʪʝʨʤʠʥʘʣʳ iridium; 

- ʉʧʫʪʥʠʢʦʚʳʝ ʪʝʨʤʠʥʘʣʳ Explorer ʦʪ Combat immarsat; 

- ʈʘʜʠʦʤʦʜʝʤʳ Racom; 
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- ʈʘʜʠʦʤʦʜʝʤʳ CalAmp ʠ Ritron 

- ʈʘʜʠʦʤʦʜʝʤʳ Pacific Crest; 

- 3G/4G- ʨʦʫʪʝʨʳ Robustel; 

- ʂʦʨʧʫʩ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʦʫʪʝʨʦʚ Robustel; 

- M2M ʧʣʘʪʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʦʫʪʝʨʘʤʠ ʠ ʤʦʜʝʤʘʤʠ Robustel; 

- 3G/4G- ʨʦʫʪʝʨʳ ʥʘ ʙʘʟʝ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ çɻʘʣʘʢʪʠʢʘè; 

- M2M- ʧʣʘʪʬʦʨʤʘ ʫʧʨʘʚʣʝʥʠʷ ʇʦʟʠʪʨʦʥ; 

- 3G/4G- ʨʦʫʪʝʨʳ Netmodule; 

- 3G/4G- ʨʦʫʪʝʨʳ Teltonika; 

- ʂʦʤʧʣʝʢʩ ʨʘʜʠʦʩʚʷʟʠ çɺʦʣʥʦʚʘʷ ʩʝʪʴè; 

- GSM/VOIP-ʰʣʶʟʳ; 

- ʊʨʘʥʢʠʥʛʦʚʳʝ ɽ1/ʊ1 ʰʣʶʟʳ Dinstar; 

- ɸʥʘʣʦʛʦʚʳʝ ʰʣʶʟʳ Dinstar; 

- ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʰʣʶʟʳ Dinstar; 

- ʂʦʥʪʨʦʣʣʝʨʳ ʩʝʩʩʠʡ Dinstar; 

ɻʃʆʅɸʉʉ/GPS-ʄʦʥʠʪʦʨʠʥʛ: 

- ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʪʨʝʢʝʨʳ Teltonika; 

- ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʪʨʝʢʝʨʳ Galileosky; 

- ɻʃʆʅɸʉʉ/GPS ï ʪʨʝʢʝʨʳ ʌʦʨʪ-ʊʝʣʝʢʦʤ; 

- ɻʃʆʅɸʉʉ/GPS ï ʪʨʝʢʝʨʳ Queclink; 

- ɸʚʪʦʥʦʤʥʳʝ ʟʘʢʣʘʜʢʠ ɺʝʛʘ-ɸʙʩʦʣʶʪ; 

- ʋʤʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʛʨʫʟʦʚ Jointech; 

- ɼʘʪʯʠʢʠ ʫʯʝʪʘ ʪʦʧʣʠʚʘ Omnicomm; 

- ɼʘʪʯʠʢʠ ʫʯʝʪʘ ʪʦʧʣʠʚʘ EPSILON; 

- ɼʘʪʯʠʢ ʨʘʙʦʪʳ ʤʝʭʘʥʠʟʤʦʚ ɸɺʊʆʉɸʊ ɼʈʄ15;  

- ʈʘʩʭʦʜʦʤʝʨʳ ʊɽʍʅʆʊʆʅ DFM; 

- ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ TZONE; 

- ʇʝʨʩʦʥʘʣʴʥʳʝ ʪʨʝʢʝʨʳ Teltonika; 
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- ʇʝʨʩʦʥʘʣʴʥʳʝ ʪʨʝʢʝʨʳ Queclink; 

- ʊʘʭʦʛʨʘʬ ɸʊʆʃ; (ʩʜʝʣʘʥʦ ʚ ʈʦʩʩʠʠ) 

- CAN\1-WIRE\RFID-ʩʯʠʪʳʚʘʪʝʣʠ Teltonika; 

- ɹʝʩʢʦʥʪʘʢʪʥʳʝ ʩʯʠʪʳʚʘʪʝʣʠ Crocodile ʦʪ Technoton; 

- ʇʆ ʜʣʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ Wialon local; 

- ʋʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ Teltonika FOTA WEB; 

- ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʩʧʫʪʥʠʢʦʚʦʛʦ (GPS, ɻʃʆʅɸʉʉ) 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ Navixy. 

ɺʠʜʝʦʤʦʥʠʪʦʨʠʥʛ: 

- ɺʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ Teswell ʦʪ Teswelltech; 

- ɺʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ EverFocus; 

- ɺʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ Howen; 

- ʂʦʤʧʣʝʢʩ ʚʠʜʝʦʬʠʢʩʘʮʠʠ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʦʚ çʖʧʠʪʝʨè; 

- ʄʦʥʠʪʦʨʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ Teswelltech; 

- ɺʠʜʝʦʢʘʤʝʨʳ Teswell ʦʪ Teswelltech; 

- ɺʠʜʝʦʢʘʤʝʨʳ JHE; 

- ʉʠʩʪʝʤʳ ʧʨʦʜʚʠʥʫʪʦʡ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʶ Novacom-ADAS ʦʪ 

Novacom Wireless; 

- ʉʠʩʪʝʤʘ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʶ Movon ADAS Movon corporation. 

 ʆʙʦʨʫʜʦʚʘʥʠʝ LORAWAN  (ʩʜʝʣʘʥʦ ʚ ʈʦʩʩʠʠ): 

- ɹʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʦʪ ɺʝʛʘ ɸʙʩʦʣʶʪ;  
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ʈʠʩʫʥʦʢ 3ï ʆʙʱʘʷ ʩʭʝʤʘ LORA WAN-ʩʝʪʠ 

ʀʩʪʦʯʥʠʢ: [59] 

- LoRa-ʤʦʜʝʤʳ ʦʪ ɺʝʛʘ ɸʙʩʦʣʶʪ; 

- ʆʢʦʥʝʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ LoRaWAN ʦʪ ɺʝʛʘ ɸʙʩʦʣʶʪ; 

- ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ɺʝʛʘ ɸʙʩʦʣʶʪ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ WI -FI : 

- ezMaster ʠ ʧʨʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪ EnGenius; 

- WI-FI ï ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʪ Wisnetworks; 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʦʪʨʘʩʣʝʚʳʭ ʨʝʰʝʥʠʡ: 

- ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ɽʄɻ2018S; 

- ʅʘʚʠʛʘʮʠʦʥʥʦ-ʪʝʣʝʤʘʪʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʦʪ ʉɸʅʊʕʃ ʅʘʚʠʛʘʮʠʷ; 

- ʉʠʩʪʝʤʳ ʧʦʜʩʯʝʪʘ ʧʘʩʩʘʞʠʨʦʚ IRMA MATRIX  ʦʪ ʢʦʤʧʘʥʠʠ iris-

GmbH; 

- ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʦʪ Hella Aglaia; 

- ʕʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʦ, ʘʚʪʦʠʥʬʦʨʤʘʪʦʨʳ, ʤʝʜʠʘʮʝʥʪʨʳ ʀʩʢʨʘ; 

- ʄʝʜʠʘʩʠʩʪʝʤʘ çʇʝʨʚʦʝ ʤʘʨʰʨʫʪʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝè (çʇʄʊ-ʄʝʜʠʘè); 
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- ʉʚʝʪʦʜʠʦʜʥʳʝ ʪʘʙʣʦ ITLINE: 

o ʃʦʙʦʚʦʝ ʪʘʙʣʦ; 

o ʉʘʣʦʥʥʦʝ ʪʘʙʣʦ; 

o ʆʩʪʘʥʦʚʦʯʥʦʝ ʪʘʙʣʦ 

- ʉʠʩʪʝʤʳ ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ Microelectronica ʦʪ Mikroelektronika; 

- ʋʤʥʘʷ ʜʝʪʩʢʘʷ ʧʣʦʱʘʜʢʘ ʦʪ EnGenius; 

- GSM-ɸʥʪʝʥʥʳ; 

- 2G-ɸʥʪʝʥʥʳ; 

- 3G/LTE/Wi-Fi-ɸʥʪʝʥʥʳ; 

- ɻʃʆʅɸʉʉ/GPS ïɸʥʪʝʥʥʳ; 

- ʂʨʝʧʣʝʥʠʷ ʥʘ DIN-ʈʝʡʢʫ; 

- ɹʣʦʢʠ ʧʠʪʘʥʠʷ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

 

1.2. ̊ ̠́̐̑́̃̌̆̎̉ ̠̑́̈̃̉̓̉ ̉ ̝̔̑̏̃̆̎ ̄̏̓̏̃̎̏̒̓̉ ̋́̇̅̏̊ ̉̈ 

̖̓̆̎̏̌̏̄̉̊ ɉ̏̓ ρ ̅̏ ωɊ ̐̏ ̙̋́̌̆ ̔̑̏̃̎̆̊ ̄̏̓̏̃̎̏̒̓̉ 

̖̓̆̎̏̌̏̄̉̉ ɉ42,Ɋ ˚̗̝́̉̏̎́̌̎̏̄̏ ̞̘́̑̏̋̏̒̍̉̆̒̋̏̄̏ 

́̄̆̎̓̒̓̃́ ɉ.!3!Ɋ ˞˥ˍȠ ̜́̈̕ ̃ ̗̉̋̌̆ ̈̑̆̌̏̒̓̉ ̐̏ ̖́̊̐-̗̉̋̌̔ 

ː́̑̓̎̆̑́Ȣ  
ɺ 1995 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʢʦʤʧʘʥʠʷ Gartner ʧʨʝʜʩʪʘʚʠʣʘ ʩʚʦʡ 

hype cycle (ʭʘʡʧ-ʮʠʢʣ) ð ʢʨʠʚʫʶ ʟʨʝʣʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛʜʝ 

ʦʪʦʙʨʘʞʝʥʳ ʩʪʘʜʠʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʠʥʥʦʚʘʮʠʷ ʚ ʧʝʨʠʦʜ ʩʚʦʝʛʦ 

ʨʘʟʚʠʪʠʷ. ʉ ʪʝʭ ʧʦʨ ʢʘʞʜʳʡ ʛʦʜ ʚ ʘʚʛʫʩʪʝ ʢʦʥʩʘʣʪʠʥʛʦʚʦʝ ʘʛʝʥʩʪʚʦ ɻʘʨʪʥʝʨ 

ʚʳʧʫʩʢʘʝʪ ʦʪʯʸʪ ï Gartner Hype Curve. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʛʨʘʬʠʢ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡ ʦʪ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʇʦ ʤʥʝʥʠʶ ɻʘʨʪʥʝʨʘ, ʚ ʠʜʝʘʣʴʥʦʤ 

ʩʣʫʯʘʝ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʭʦʜʠʪ 5 ʩʪʘʜʠʡ: ʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʠʢ ʟʘʚʳʰʝʥʥʳʭ ʦʞʠʜʘʥʠʡ, ʜʦʣʠʥʘ ʨʘʟʦʯʘʨʦʚʘʥʠʷ, ʩʢʣʦʥ ʧʨʦʩʚʝʱʝʥʠʷ, 

ʧʣʘʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʪʝʭʥʦʣʦʛʠʷ çʪʦʥʝʪ ʚ ʜʦʣʠʥʝ 

ʨʘʟʦʯʘʨʦʚʘʥʠʷè ð ʥʘʧʨʠʤʝʨ, ʙʠʪʢʦʠʥʳ: ʠʟʥʘʯʘʣʴʥʦ ʧʦʧʘʚ ʥʘ ʧʠʢ ʢʘʢ 

çʜʝʥʴʛʠ ʙʫʜʫʱʝʛʦè, ʦʥʠ ʙʳʩʪʨʦ ʩʢʘʪʠʣʠʩʴ ʚʥʠʟ, ʢʦʛʜʘ ʩʪʘʣʠ ʦʯʝʚʠʜʥʳ 

ʥʝʜʦʩʪʘʪʢʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʘʢʮʠʡ 
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ʠ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʨʝʙʫʝʤʳʡ ʥʘ ʧʦʨʦʞʜʝʥʠʝ ʙʠʪʢʦʠʥʦʚ (ʯʪʦ 

ʚʣʝʯʝʪ ʫʞʝ ʧʨʦʙʣʝʤʳ ʩ ʵʢʦʣʦʛʠʝʡ).  

ʇʨʠʤʝʨ ʛʨʘʬʠʢʘ ɻʘʨʪʥʝʨʘ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ.  

ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʧʷʪʴ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ: 

1.  çɿʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʠè ï ʩʪʘʨʪ ʠʥʥʦʚʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʝ 

ʤʠʨʫ, ʦʧʠʩʘʥʠʝ ʦʞʠʜʘʝʤʳʭ ʙʣʘʛ ʠ ʚʳʛʦʜ; 

2. çʇʠʢ ʟʘʚʳʰʝʥʥʳʭ ʦʞʠʜʘʥʠʡè ï ʩʪʘʜʠʷ, ʢʦʛʜʘ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʚʳʰʝʥʥʳʝ ʦʞʠʜʘʥʠʷ ʥʝ ʦʧʨʘʚʜʳʚʘʶʪʩʷ; 

3. çʇʨʦʧʘʩʪʴ ʨʘʟʦʯʘʨʦʚʘʥʠʡè - ʧʦʪʝʨʷ ʠʥʪʝʨʩʘ ʦʙʱʝʩʪʚʘ ʠ 

ʠʥʚʝʩʪʦʨʦʚ ʢ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʦʧʨʘʚʜʘʥʥʳʤʠ ʦʞʠʜʘʥʠʷʤʠ; 

4. çʉʢʣʦʥ ʧʨʦʩʚʝʱʝʥʠʷè ï ʧʝʨʝʩʤʦʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʦʦʪʚʪʝʩʪʚʠʠ ʩ ʥʝʛʘʪʠʚʥʳʤ ʦʧʳʪʦʤ, ʜʦʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ; 

5. çʇʣʘʪʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠè ï ʠʥʥʦʚʘʮʠʷ ʵʬʬʝʢʪʠʚʥʘ, ʧʨʠʟʥʘʥʘ 

ʦʙʱʝʩʪʚʦʤ ʠ ʚʦʩʪʨʝʙʦʚʘʥʘ ʩʨʝʜʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ ʠʥʚʝʩʪʦʨʦʚ. 

 

 

ʈʠʩʫʥʦʢ 4 ï ɹʘʟʦʚʳʡ ʚʠʜ ʢʨʠʚʦʡ ɻʘʨʪʥʝʨʘ 

ʀʩʪʦʯʥʠʢ: [44] 

ɺ 2019 ʛʦʜʫ ʚ ʛʨʘʬʠʢʝ ɻʘʨʪʥʝʨʘ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 ʙʦʣʴʰʠʭ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ: 
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ʈʠʩʫʥʦʢ 5 - ʎʠʢʣ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ 

1. ʇʨʦʜʚʠʥʫʪʳʡ ʀʀ ʠ ʘʥʘʣʠʪʠʢʘ (Advanced AI and Analytics) 

2. ʇʦʩʪʢʣʘʩʩʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ (Postclassical 

Compute and Comms) 

3. ʉʝʥʩʦʨʠʢʘ ʠ ʤʦʙʠʣʴʥʦʩʪʴ (Sensing and Mobility) 

4. çɼʦʧʦʣʥʝʥʥʳʡè ʯʝʣʦʚʝʢ (Augmented Human) 

5. ʎʠʬʨʦʚʳʝ ʵʢʦʩʠʩʪʝʤʳ (Digital Ecosystems) 

ɺ 2019 ʛ. ʭʘʡʧ-ʮʠʢʣ ʠʤʝʝʪ ʚʠʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʩʪʘʜʠʷʤ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘʠʙʦʣʴʰʠʡ 

ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʧʨʘʚʣʝʥʠʷ çʉʝʥʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ʠ 

ʤʦʙʠʣʴʥʦʩʪʴè ʠ çʇʦʩʪʢʣʘʩʩʠʯʝʩʢʠʝ ʚʳʯʝʩʣʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠè. ʆʪ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʘʥʳʭ ʦʙʣʘʩʪʷʭ ʠ ʟʘʚʠʩʠʪ 

ʦʙʱʝʝ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʤʠʨʝ. 

 

 

ʈʠʩʫʥʦʢ 6  ï ʇʨʦʛʥʦʟ ʧʦ ʢʨʠʚʦʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ɻʘʨʪʥʝʨʘ, 2019 ʛʦʜ  

ʀʩʪʦʯʥʠʢ: [44] 
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ʊʘʙʣʠʮʘ 4. ï ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʝʥʜʝʥʮʠʠ ʧʦ ʮʠʢʣʫ ʟʨʝʣʦʩʪʠ ɻʘʨʪʥʝʨʘ 

2019 ʛʦʜʘ 

ʅʘʧʨʘʚʣʝʥʠʝ ʀʥʥʦʚʘʮʠʷ ʕʪʘʧ ʟʨʝʣʦʩʪʠ ʠ ʦʞʠʜʘʥʠʷ 

ʉʝʥʩʦʨʥʳʝ 

ʩʠʩʪʝʤʳ ʠ 

ʤʦʙʠʣʴʥʦʩʪʴ 

ʩʝʥʩʦʨʥʳʝ 3ɼ-ʢʘʤʝʨʳ ʧʦʧʘʜʝʪ ʚ çʧʨʦʧʘʩʪʴ ʨʘʟʦʯʘʨʦʚʘʥʠʡè 

ʯʝʨʝʟ 2-5 ʣʝʪ 

ʆʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ 

ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ 

ʧʨʠʜʝʪ ʢ ʵʪʘʧʫ çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè 

ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ɹʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ 

ʘʧʧʘʨʘʪʳ ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʣʝʛʢʠʭ ʛʨʫʟʦʚ 

çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ ʦʞʠʜʘʥʠʡè ʯʝʨʝʟ 

5-10 ʣʝʪ 

ɸʚʪʦʥʦʤʥʳʝ ʣʝʪʘʶʱʠʝ ʊʉ  ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʥʝ ʨʘʥʝʝ, ʯʝʤ ʯʝʨʝʟ 10 

ʣʝʪ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʊʉ 4 

ʠ 5 ʫʨʦʚʥʷ  

ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʥʝ ʨʘʥʝʝ, ʯʝʤ ʯʝʨʝʟ 10 

ʣʝʪ 

ʋʣʫʯʰʝʥʠʝ 

ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ 

ɹʠʦʯʠʧʳ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ʇʝʨʩʦʥʠʬʠʢʘʮʠʷ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ɼʦʧʦʣʥʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 2-5 ʣʝʪ 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ʄʥʦʛʦʧʨʦʬʠʣʴʥʳʝ ʨʘʙʦʯʠʝ 

ʟʦʥʳ 

ʧʨʠʜʝʪ ʢ ʵʪʘʧʫ çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè 

ʥʝ ʨʘʥʴʰʝ ʯʝʤ ʯʝʨʝʟ 5-10 ʣʝʪ 

ɹʠʦʪʝʭʥʦʣʦʛʠʷ 

(ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʚʳʨʘʱʝʥʥʳʭ 

ʦʨʛʘʥʦʚ) 

ʧʨʠʜʝʪ ʢ ʵʪʘʧʫ çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè 

ʥʝ ʨʘʥʴʰʝ ʯʝʤ ʯʝʨʝʟ 10 ʣʝʪ 

ʇʦʩʪʢʣʘʩʩʠʯʝʩʢʠʝ 

ʚʳʯʝʩʣʝʥʠʷ ʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ 

5G ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 2-5 ʣʝʪ 

ʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ 

çʧʨʦʧʘʩʪʴ ʨʘʟʦʯʘʨʦʚʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 

5-10 ʣʝʪ 

ʅʠʟʢʦʦʨʙʠʪʘʣʴʥʳʝ 

ʩʧʫʪʥʠʢʦʚʳʝ ʩʠʩʪʝʤʳ 

ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ʊʝʭʥʦʣʦʛʠʷ 3ɼ ʧʝʯʘʪʠ ʥʘ 

ʥʘʥʦʫʨʦʚʥʝ 

ʧʨʠʜʝʪ ʢ ʵʪʘʧʫ çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè 

ʥʝ ʨʘʥʴʰʝ ʯʝʤ ʯʝʨʝʟ 10 ʣʝʪ 

ʎʠʬʨʦʚʳʝ 

ʵʢʦʩʠʩʪʝʤʳ 

Dgitalops ʧʨʠʜʝʪ ʢ ʵʪʘʧʫ çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè 

ʚ ʪʝʯʝʥʠʝ 5- 10 ʣʝʪ 

ɻʨʘʬʳ ʟʥʘʥʠʡ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʠʥʪʝʨʥʝʪ 

ʧʨʠʜʝʪ ʢ ʵʪʘʧʫ çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè 

ʥʝ ʨʘʥʝʝ ʯʝʤ ʯʝʨʝʟ 10 ʣʝʪ 

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʘʚʪʦʥʦʤʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʠʜʝʪ ʢ ʵʪʘʧʫ çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè 

ʚ ʪʝʯʝʥʠʝ 5- 10 ʣʝʪ 

ʈʘʟʚʠʪʳʡ ʘʜʘʧʪʠʚʥʦʝ ʤʘʰʠʥʥʦʝ çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 
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ʅʘʧʨʘʚʣʝʥʠʝ ʀʥʥʦʚʘʮʠʷ ʕʪʘʧ ʟʨʝʣʦʩʪʠ ʠ ʦʞʠʜʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʠ 

ʘʥʘʣʠʪʠʢʘ 

ʦʙʫʯʝʥʠʝ ʣʝʪ 

ʅʦʚʝʡʰʠʝ ʀʀ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 2-5 ʣʝʪ 

ɻʨʘʥʠʯʥʘʷ ʘʥʘʣʠʪʠʢʘ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 2-5 ʣʝʪ 

ʆʙʲʷʩʥʠʤʳʡ ʀʀ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ʀʀ Paas ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ʊʨʘʥʩʬʝʨʥʦʝ ʦʙʫʯʝʥʠʝ ʜʦʩʪʠʛʥʝʪ çʧʠʢ ʟʘʚʳʰʝʥʥʳʭ 

ʦʞʠʜʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 ʣʝʪ 

ɻʝʥʝʨʘʪʠʚʥʦ-

ʩʦʩʪʷʟʘʪʝʣʴʥʳʝ ʩʝʪʠ 

çʟʘʧʫʩʢ ʪʝʭʥʦʣʦʛʠʡè ʚ ʪʝʯʝʥʠʝ 5-10 

ʣʝʪ 

ɻʨʘʬʦʚʘʷ ʘʥʘʣʠʪʠʢʘ ʧʨʦʧʘʩʪʴ ʨʘʟʦʯʘʨʦʚʘʥʠʡè ʚ ʪʝʯʝʥʠʝ 

5-10 ʣʝʪ 

 

ʉ ʧʦʤʦʱʴʶ ʩʝʥʩʦʨʥʳʭ 3D-ʢʘʤʝʨ ʚʦʟʤʦʞʥʦ ʩʪʘʥʝʪ ʩʦʟʜʘʚʘʪʴ 

ʪʨʝʭʤʝʨʥʦʝ ʮʠʬʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ. ʇʦ ʜʘʥʥʳʤ Bloomberg, 

ʥʘ ʢʦʥʝʮ 2018 ʛʦʜʘ, ʢʦʤʧʘʥʠʷ Sony ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ 3D-ʢʘʤʝʨ ʥʘ 

ʦʩʥʦʚʝ ʦʞʠʜʘʝʤʦʛʦ ʩʧʨʦʩʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʤʘʨʪʬʦʥʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʢʦʤʧʘʥʠʠ Apple.  

ʇʣʘʪʬʦʨʤʳ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʷʚʣʷʶʪʩʷ 

ʮʠʬʨʦʚʦʡ ʪʨʝʭʤʝʨʥʦʡ ʢʦʧʠʝʡ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʡ ʭʨʘʥʷʪʩʷ 

ʚ ʦʙʣʘʯʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʕʪʦ ʩʠʩʪʝʤʘ ʠʟ ʤʠʣʣʠʘʨʜʦʚ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʙʣʘʛʦʜʘʨʷ ʩʢʘʥʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʚʦʢʨʫʛ ʥʘʩ. ɹʘʟʘ 

ʜʦʧʦʣʥʷʝʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʊʝʭʥʦʣʦʛʠʷ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʝʱʝ ʙʦʣʴʰʝ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʙʘʟʝ AR.  

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʩʪʘʥʝʪ ʚʩʝ ʧʣʦʪʥʝʝ ʨʘʙʦʪʘʪʴ ʩ ʩʝʥʩʦʨʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʀʊ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʡ ʫʤʝʥʴʰʠʪ 

ʨʦʣʴ ʯʝʣʦʚʝʢʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɸʚʪʦʥʦʤʥʳʝ 

ʘʚʪʦʤʦʙʠʣʠ ʠ ʜʨʦʥʳ ʩʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ʎʠʢʣ ɻʘʨʪʥʝʨʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʫʝʪ ʧʝʨʝʭʦʜ ʢ ʘʚʪʦʥʦʤʥʦʤʫ ʚʦʞʜʝʥʠʶ 

4-ʛʦ ʠ 5-ʛʦ ʫʨʦʚʥʷ. ʀ ʝʩʣʠ 4-ʡ ʫʨʦʚʝʥʴ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʜʝʨʞʠʪ ʬʫʥʢʮʠʶ 

ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʠʪʝʣʝʤ, ʪʦ ʥʘ 5-ʤ ʫʨʦʚʥʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ 
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ʧʝʨʝʜʚʠʛʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʧʘʩʩʘʞʠʨʦʤ.  

ʄʦʙʠʣʴʥʳʝ ʠ ʩʝʥʩʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʦʮʠʬʨʦʚʢʫ ʣʶʙʳʭ ʦʙʲʝʢʪʦʚ. ɼʝʡʩʪʚʠʷ 

ʯʝʣʦʚʝʢʘ ʚ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ. 

ʇʦʩʪʢʣʘʩʩʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ  

ʇʨʠʥʷʪʳʝ ʢʣʘʩʩʠʯʝʩʢʠʝ (ʜʚʦʠʯʥʳʝ) ʩʧʦʩʦʙʳ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʚʠʚʘʣʠʩʴ 

ʧʫʪʝʤ ʨʘʟʚʠʪʠʷ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʨʭʠʪʝʢʪʫʨʘʭ. ʀʥʥʦʚʘʮʠʠ 

ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʙʳʩʪʨʳʭ ʧʨʦʮʝʩʩʦʨʦʚ, ʩ ʙʦʣʴʰʝʡ ʝʤʢʦʩʪʴʶ ʯʠʧʘ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʠ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.  

ʇʦʩʪʢʣʘʩʩʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʨʘʙʦʪʘʶʪ ʩ ʥʦʚʳʤʠ 

ʘʨʭʠʪʝʢʪʫʨʘʤʠ ʠ ʪʘʢʞʝ ʧʦʩʪʝʧʝʥʥʦ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ.  

ɸʨʭʠʪʝʢʪʫʨʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 5G ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʘʙʦʨ ʚʠʨʪʫʘʣʴʥʳʭ 

ʩʝʪʝʡ ʠʣʠ ʩʣʦʝʚ. 5G ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʠ Network Slicing ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Wireless Edge. ɹʣʘʛʦʜʘʨʷ Network Slicing ʩʦʪʦʚʳʝ 

ʦʧʝʨʘʪʦʨʳ ʩʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʣʠʝʥʪʘʤ ʪʦʣʴʢʦ ʪʝ ʩʣʦʠ ʩʝʪʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʩʦʨʮʠʫʤ 

3GPP, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʡ ʩʪʘʥʜʘʨʪʳ 5G, ʚʳʜʝʣʷʝʪ ʪʨʠ ʩʣʦʷ:  

 ð ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʠʣʠ ʩʚʝʨʭʩʢʦʨʦʩʪʥʦʡ ʜʦʩʪʫʧ ð ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ,  

 ð ʫʣʴʪʨʘ-ʥʘʜʝʞʥʦʩʪʴ ʠ ʥʠʟʢʠʝ ʟʘʜʝʨʞʢʠ ð ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ,  

 ð ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ ð ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʤʠʣʣʠʘʨʜʦʚ ʫʩʪʨʦʡʩʪʚ.  

Wireless Edge ð ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʙʠʟʥʝʩʘ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ IoT, ʧʨʝʜʣʦʞʝʥʥʦʝ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʨʝʜʩʪʚ 

ʩʚʷʟʠ Qualcomm. Wireless Edge ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦ ʧʦʜʢʣʶʯʘʪʴ ʠ 

ʫʧʨʘʚʣʷʪʴ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. ʀʥʥʦʚʘʮʠʷ Qualcomm ʘʢʪʫʘʣʴʥʘ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʦʝʢʪʘʭ ʪʠʧʘ 

çʋʤʥʳʡ ʛʦʨʦʜè ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ.  
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ʈʘʟʚʠʪʠʝ ʩʝʪʝʡ 5G ʧʨʠʚʝʜʝʪ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʥʠʟʢʦʦʨʙʠʪʘʣʴʥʳʭ 

ʩʧʫʪʥʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʥʠʟʢʠʭ ʚʳʩʦʪʘʭ (1930 ʢʤ ʠʣʠ ʤʝʥʝʝ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʘʙʦʥʝʥʪʦʚ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʫʩʣʫʛʠ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ ʠ ʩʝʪʝʡ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʪʝʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʧʨʝʞʜʝ ʚʦʦʙʱʝ ʥʝ ʙʳʣʦ ʥʘʟʝʤʥʦʛʦ 

ʠʣʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʧʦʢʨʳʪʠʷ.  

ʅʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʫʚʝʣʠʯʠʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʢʦʤʧʴʶʪʝʨʦʚ ʚ 10 ʨʘʟ ʠ ʩʥʠʟʠʪ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʚ 3 ʨʘʟʘ. ʆɿʋ ʥʦʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ ʭʨʘʥʠʪ ʠʥʬʦʨʤʘʮʠʶ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʵʥʝʨʛʠʠ. ʂ ʥʦʚʦʤʫ ʧʦʢʦʣʝʥʠʶ ʆɿʋ ʦʪʥʦʩʷʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

¶ ʧʘʤʷʪʴ ʥʘ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʘʭ (PCM),  

¶ ʤʘʛʥʠʪʦʨʝʟʠʩʪʠʚʥʘʷ ʧʘʤʷʪʴ (WAM),  

¶ ʨʝʟʠʩʪʠʚʥʘʷ ʧʘʤʷʪʴ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ (ReRAM), 

¶  ʩʝʛʥʝʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ (FeRAM).  

3D-ʧʝʯʘʪʴ ʥʘ ʥʘʥʦʫʨʦʚʥʝ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʯʘʩʪʝʡ 

ʘʧʧʘʨʘʪʦʚ ʨʘʟʤʝʨʦʤ ʤʝʥʴʰʝ, ʯʝʤ ʩʦʪʘʷ ʯʘʩʪʴ ʪʦʣʱʠʥʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʣʦʩʘ. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʫʞʥʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʘʢʠʭ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ, ʢʘʢ 

ʤʠʥʠʘʪʶʨʥʳʝ ʢʦʥʥʝʢʪʦʨʳ ʠʣʠ ʤʠʢʨʦʣʠʥʟʳ ʜʣʷ ʵʥʜʦʩʢʦʧʦʚ. ɺ ʤʝʜʠʮʠʥʝ 3D-

ʧʝʯʘʪʴ ʥʘ ʥʘʥʦʫʨʦʚʥʝ ʧʦʟʚʦʣʠʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʠʢʨʦʜʝʬʝʢʪʳ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʠʣʠ ʠʤʧʣʘʥʪʘʪʦʚ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʪʝʭʥʦʣʦʛʠʷ ʩʪʘʥʝʪ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʪʘʢʠʤ ʩʧʦʩʦʙʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ, ʢʘʢ ʣʠʪʴʝ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʠʣʠ ʯʠʩʣʦʚʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ʏʇʋ).  

ʊʝʭʥʦʣʦʛʠʠ ʧʦʩʪʢʣʘʩʩʠʯʝʩʢʠʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʧʦʚʳʩʷʪ 

ʢʘʯʝʩʪʚʦ ʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʯʝʣʦʚʝʢʦʤ, ʯʝʣʦʚʝʢʦʤ ʠ 

ʫʩʪʨʦʡʩʪʚʦʤ, ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʫʩʪʨʦʡʩʪʚʦʤ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ TRL (ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ) 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 58048-2017 ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʊʨʘʥʩʬʝʨ ʪʝʭʥʦʣʦʛʠʡ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʫʨʦʚʥʷ 
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ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ (ʫʪʚʝʨʞʜʸʥʥʦʤʫ ʠ ʚʚʝʜʝʥʥʦʤʫ ʚ ʜʝʡʩʪʚʠʝ ʇʨʠʢʘʟʦʤ 

ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 29.12.2017) ʚʳʜʝʣʷʶʪ 9 ʫʨʦʚʥʝʡ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʨʠʛʠʥʘʣʝ ʥʘʟʚʘʥʠʝ ʰʢʘʣʳ ʟʚʫʯʠʪ ʢʘʢ çTechnology 

Readiness Levelè. ʆʥʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 80-ʳʭ ʛʦʜʘʭ ʥʘʮʠʦʥʘʣʴʥʳʤ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʤ ʘʛʝʥʪʩʪʚʦʤ (NASA) ʉʐɸ. 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʤ 

ʦʪʯʸʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ çTRL 9è ï ʨʝʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ 

ʜʦʢʘʟʘʥʘ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʝ (ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʣʫʯʘʝ 

ʢʣʶʯʝʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ). ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ 

ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 

 

 

ʈʠʩʫʥʦʢ 7 - ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ (ʧʦ NASA) 
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ʊʘʙʣʠʮʘ 5 ï ʐʢʘʣʘ ʫʨʦʚʥʝʡ ʛʦʪʦʚʥʦʩʪʠ ʧʦ ɻʆʉʊ ʈ 58048-2017 

ʐʢʘʣʘ ʫʨʦʚʥʝʡ 

ʛʦʪʦʚʥʦʩʪʠ 
ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ 

ʐʢʘʣʘ ʫʨʦʚʥʝʡ 

ʛʦʪʦʚʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ (ʋɻʊ) 

ʋɻʊ1. ɺʳʷʚʣʝʥʳ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ. 

ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠʜʝʷ ʨʝʰʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʠʣʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʳ, ʧʨʦʠʟʚʝʜʝʥʦ ʝʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ/ʠʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. 

ʋɻʊ2. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʠ/ʠʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʢʦʥʮʝʧʮʠʡ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʆʙʦʩʥʦʚʘʥʳ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʠ ʷʚʣʝʥʠʷ, ʧʦʜʪʚʝʨʜʠʚʰʠʝ 

ʫʨʦʚʝʥʴ ʋɻʊ1. ʇʦʜʪʚʝʨʞʜʝʥʘ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʢʦʥʮʝʧʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʜʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʜʝʠ (ʪʝʭʥʦʣʦʛʠʠ) ʚ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʥʘ ʙʘʟʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʥʘ ʫʨʦʚʥʝ ʨʘʩʯʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʋɻʊ3. ɼʘʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦ ʚʘʞʥʝʡʰʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ 

ʠ/ʠʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʳʙʨʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʇʨʦʚʝʜʝʥʦ 

ʨʘʩʯʝʪʥʦʝ ʠ/ʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ (ʣʘʙʦʨʘʪʦʨʥʦʝ) ʦʙʦʩʥʦʚʘʥʠʝ 

ʬɻʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʮʝʧʮʠʠ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʥʘ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʤʦʜʝʣʷʭ 

ʫʩʪʨʦʡʩʪʚ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚ ʧʨʦʝʢʪʘʭ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʦʪʙʦʨ ʨʘʙʦʪ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʨʠʪʝʨʠʝʤ ʦʪʙʦʨʘ ʚʳʩʪʫʧʘʝʪ ʜʝʤʦʥʩʪʨʘʮʠʷ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʠ 

ʥʘ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʤʦʜʝʣʷʭ ʠʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʯʝʪʥʳʭ 

ʤʦʜʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʢʣʶʯʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʰʝʥʠʠ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʥʘ ʙʘʟʝ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ 

ʢʦʥʮʝʧʮʠʠ ʥʘ ʫʨʦʚʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ 

ʢʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʜʝʪʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʨʘʩʯʝʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʋɻʊ4. ʂʦʤʧʦʥʝʥʪʳ ʠ/ʠʣʠ ʤʘʢʝʪʳ ʧʨʦʚʝʨʝʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʳʭ ʤʘʢʝʪʘʭ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʫʩʪʨʦʡʩʪʚ (ʦʙʲʝʢʪʦʚ) ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʋɻʊ5. ʂʦʤʧʦʥʝʥʪʳ ʠ/ʠʣʠ ʤʘʢʝʪʳ ʧʦʜʩʠʩʪʝʤ ʠʩʧʳʪʘʥʳ ʚ 

ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʨʝʘʣʴʥʳʤ. ʆʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʧʦʜʭʦʜʷʱʠʤʠ ʜʨʫʛʠʤʠ 

("ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ") ʵʣʝʤʝʥʪʘʤʠ, ʠ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʳʪʘʥʘ ʚ 

ʤʦʜʝʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ. ɼʦʩʪʠʛʥʫʪ ʫʨʦʚʝʥʴ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ/ʧʦʣʥʳʭ ʤʘʩʰʪʘʙʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʳ ʥʘ ʩʪʝʥʜʦʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ 

ʚ ʫʩʣʦʚʠʷʭ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʀʩʧʳʪʳʚʘʶʪ ʥʝ ʧʨʦʪʦʪʠʧʳ, ʘ ʪʦʣʴʢʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʘʢʝʪʳ 
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ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʋɻʊ6. ʄʦʜʝʣʴ ʠʣʠ ʧʨʦʪʦʪʠʧ ʩʠʩʪʝʤʳ/ʧʦʜʩʠʩʪʝʤʳ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʨʝʘʣʴʥʳʤ. ʇʨʦʪʦʪʠʧ 

ʩʠʩʪʝʤʳ/ʧʦʜʩʠʩʪʝʤʳ ʩʦʜʝʨʞʠʪ ʚʩʝ ʜʝʪʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ 

ʫʩʪʨʦʡʩʪʚ. ɼʦʢʘʟʘʥʳ ʨʝʘʣʠʟʫʝʤʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʙʣʠʟʢʠʭ ʢ ʥʠʤ 

ʫʩʣʦʚʠʷʭ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʦʤʧʦʥʦʚʢʫ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʜʦʣʞʥʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ɺʦʟʤʦʞʥʘ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʪʨʝʙʫʝʤʳʭ 

ʩʚʦʡʩʪʚ ʠ ʫʨʦʚʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʋɻʊ7. ʇʨʦʪʦʪʠʧ ʩʠʩʪʝʤʳ ʧʨʦʰʝʣ ʜʝʤʦʥʩʪʨʘʮʠʶ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʦʪʦʪʠʧ ʦʪʨʘʞʘʝʪ ʧʣʘʥʠʨʫʝʤʫʶ 

ʰʪʘʪʥʫʶ ʩʠʩʪʝʤʫ ʠʣʠ ʙʣʠʟʦʢ ʢ ʥʝʡ. ʅʘ ʵʪʦʡ ʩʪʘʜʠʠ ʨʝʰʘʶʪ 

ʚʦʧʨʦʩ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʮʝʣʦʩʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 

ʦʙʲʝʢʪʝ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʟʘʧʫʩʢʘ ʦʙʲʝʢʪʘ ʚ ʩʝʨʠʡʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʋɻʊ8. ʉʦʟʜʘʥʘ ʰʪʘʪʥʘʷ ʩʠʩʪʝʤʘ ʠ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʘ 

(ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʘ) ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʳʪʘʥʠʡ ʠ ʜʝʤʦʥʩʪʨʘʮʠʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʚʝʨʝʥʘ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʚʦʝʡ ʢʦʥʝʯʥʦʡ 

ʬʦʨʤʝ ʠ ʚ ʦʞʠʜʘʝʤʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʦʩʪʘʚʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʢʦʤʧʣʝʢʩʘ). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʜʘʥʥʳʡ ʋɻʊ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʢʦʥʯʘʥʠʶ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʣʠʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʋɻʊ9. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʘʙʦʪʘ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʫʩʣʦʚʠʷʭ ʨʝʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʊʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʢ 

ʩʝʨʠʡʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʐʢʘʣʘ ʫʨʦʚʥʝʡ 

ʛʦʪʦʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

(ʋɻʇ) 

ʋɻʇ1. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ. ʕʪʦ ʥʠʟʰʠʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʛʦʪʦʚʥʦʩʪʠ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʩʥʦʚʥʘʷ ʮʝʣʴ - ʦʧʨʝʜʝʣʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ʅʘʯʠʥʘʶʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʋɻʇ2. ʆʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʧʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʪʦʪ ʫʨʦʚʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʦʧʠʩʘʥʠʷ, ʢʘʢ ʙʫʜʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ. ʉ ʧʦʤʦʱʴʶ 

ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʦʪʦʚʷʪʩʷ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʙʳʯʥʦ 

ʵʪʦʪ ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʚʢʣʶʯʘʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʠʟʫʯʝʥʠʝ "ʥʘ 

ʙʫʤʘʛʝ" ʠ ʘʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʙʫʜʫʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʮʝʥʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʚʷʟʘʥʥʳʝ ʨʠʩʢʠ. 

ʋɻʇ3. ʇʦʜʪʚʝʨʞʜʝʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ. 

ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʠʩʧʳʪʳʚʘʝʪʩʷ ʠ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʯʝʨʝʟ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ. ʉʪʘʜʠʷ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ - ʧʨʠʢʣʘʜʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ. ʄʘʪʝʨʠʘʣʳ ʠ/ʠʣʠ 
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ʧʨʦʮʝʩʩʳ ʜʦʩʪʫʧʥʳ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʪʨʝʙʫʶʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʠʟʫʯʝʥʠʝ ʠ 

ʜʝʤʦʥʩʪʨʘʮʠʷ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤ ʦʢʨʫʞʝʥʠʠ, ʢʦʪʦʨʦʝ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʦʛʨʘʥʠʯʝʥʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ʋɻʇ4. ɼʦʩʪʠʛʥʫʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʥʠʞʝ ʋɻʊ4. ʆʧʨʝʜʝʣʝʥʳ 

ʠʥʚʝʩʪʠʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʜʦʩʪʘʪʦʯʥʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴʶ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ, 

ʢʘʯʝʩʪʚʦʤ. ʎʝʣʝʚʳʝ ʟʘʪʨʘʪʳ ʦʧʨʝʜʝʣʝʥʳ, ʠ ʢʣʶʯʝʚʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ. ɺʳʧʦʣʥʝʥʘ 

ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ ʜʠʟʘʡʥʘ ʠʟʜʝʣʠʷ, ʘ ʪʘʢʞʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʠʥʩʪʨʫʤʝʥʪʝ, ʦʙʦʨʫʜʦʚʘʥʠʠ, 

ʤʘʪʝʨʠʘʣʘʭ ʠ ʢʦʤʧʝʪʝʥʮʠʷʭ ʧʝʨʩʦʥʘʣʘ. 

ʋɻʇ5. ɼʦʩʪʠʛʥʫʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʪʦʪʠʧʦʚ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʥʠʞʝ ʋɻʊ5. ʇʨʦʚʝʜʝʥʘ 

ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʠ ʦʧʨʝʜʝʣʝʥʳ 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʣʦʱʘʜʢʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

ʢʨʠʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʟʘʚʝʨʰʝʥʘ. ʇʨʦʪʦʪʠʧʳ 

ʤʘʪʝʨʠʘʣʦʚ, ʠʥʩʪʨʫʤʝʥʪʘ, ʪʝʩʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʤʧʝʪʝʥʮʠʠ 

ʧʝʨʩʦʥʘʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʢʦʤʧʦʥʝʥʪʘʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʤʥʦʛʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʮʝʜʫʨʳ ʝʱʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ. 

ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʜʦʣʞʘʝʪʩʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʟʘʪʨʘʪ ʜʣʷ 

ʦʮʝʥʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋɻʇ6. ɼʦʩʪʠʛʥʫʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʪʦʪʠʧʦʚ 

ʩʠʩʪʝʤ ʠʣʠ ʧʦʜʩʠʩʪʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʥʠʞʝ ʋɻʊ6. ʕʪʦʪ ʋɻʇ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʝʤʣʝʤʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʜʠʟʘʡʥʘ ʩʠʩʪʝʤʳ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ ʨʘʟʨʘʙʦʪʘʥ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʝʥʳ, ʥʦ 

ʧʨʦʜʦʣʞʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʘʤʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʠʩʪʝʤʝ ʩ ʝʝ ʧʨʠʤʝʥʝʥʠʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ, ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʢʣʶʯʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʧʦʣʥʝʥʳ. ʇʨʦʪʦʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʤʘʪʝʨʠʘʣʳ, ʠʥʩʪʨʫʤʝʥʪʳ, ʪʝʩʪʦʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʤʧʝʪʝʥʮʠʠ ʧʝʨʩʦʥʘʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ 

ʩʠʩʪʝʤʘʭ ʠ/ʠʣʠ ʧʦʜʩʠʩʪʝʤʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʟʘʪʨʘʪ, ʜʦʭʦʜʦʚ, 
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ʮʝʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʮʝʣʝʚʳʤʠ, ʦʧʨʝʜʝʣʝʥʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠ 

ʟʘʪʨʘʪʳ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʝʢʪʘ ʠʣʠ ʪʨʝʙʫʝʪʩʷ ʧʨʠʥʷʪʴ ʥʦʚʳʡ 

ʫʨʦʚʝʥʴ ʟʘʪʨʘʪ. ʉ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʫʪʦʯʥʷʝʪʩʷ ʧʣʘʥ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ. ʆʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ 

ʵʣʝʤʝʥʪʳ ʮʝʧʠ ʧʦʩʪʘʚʦʢ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ 

ʦʪ ʧʨʠʝʤʘ ʜʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʷʚʢʠ ʥʘ ʧʦʩʪʘʚʢʫ. 

ʋɻʇ7. ɼʦʩʪʠʛʥʫʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʠʩʪʝʤ, ʧʦʜʩʠʩʪʝʤ 

ʠʣʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʨʝʘʣʴʥʳʤ. 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʥʠʞʝ ʋɻʊ7. ɼʝʪʘʣʴʥʳʡ 

ʜʠʟʘʡʥ ʩʠʩʪʝʤʳ ʙʣʠʟʦʢ ʢ ʟʘʚʝʨʰʝʥʠʶ. ʉʧʝʮʠʬʠʢʘʮʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʩʦʛʣʘʩʦʚʘʥʳ, ʤʘʪʝʨʠʘʣʳ ʜʦʩʪʫʧʥʳ ʢ ʤʦʤʝʥʪʫ 

ʟʘʧʫʩʢʘ ʧʠʣʦʪʥʦʡ ʣʠʥʠʠ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʧʨʦʮʝʜʫʨʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʢʨʫʞʝʥʠʠ. ɺʳʧʦʣʥʝʥʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʢʫʧʦʢ, ʨʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ 

ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʧʨʦʜʦʣʞʘʶʪʩʷ. ʄʦʜʝʣʴ ʟʘʪʨʘʪ ʠʟʤʝʥʝʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʪʘʣʴʥʳʤ ʜʠʟʘʡʥʦʤ, ʜʦʚʝʜʝʥʘ ʜʦ ʫʨʦʚʥʷ 

ʩʠʩʪʝʤʳ ʠ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʝʚʳʤ ʫʨʦʚʥʝʤ. 

ʋʩʠʣʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ 

ʧʨʠʦʨʠʪʠʟʠʨʦʚʘʥʳ ʠ ʧʨʦʜʦʣʞʘʶʪʩʷ. ɸʥʘʣʠʟ ʜʦʭʦʜʥʦʩʪʠ ʠ ʮʝʥʘ 

ʫʪʦʯʥʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʦ ʧʨʦʜʫʢʮʠʠ. ɺʳʧʦʣʥʝʥʘ 

ʦʮʝʥʢʘ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʘʚʱʠʢʦʚ, ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʧʣʘʥʳ ʟʘʢʫʧʦʢ ʛʦʪʦʚʳ. ʇʣʘʥʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʮʝʣʠ ʧʦ ʢʘʯʝʩʪʚʫ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ. ʅʘʯʘʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʪʝʩʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʋɻʇ8. ʀʩʧʳʪʘʥʘ ʧʠʣʦʪʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʣʠʥʠʷ, ʜʦʩʪʠʛʥʫʪʘ 

ʛʦʪʦʚʥʦʩʪʴ ʢ ʥʘʯʘʣʫ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʥʠʞʝ ʋɻʊ7 ʠʣʠ ʋɻʊ8. 

ɼʝʪʘʣʴʥʳʡ ʜʠʟʘʡʥ ʩʠʩʪʝʤʳ ʟʘʚʝʨʰʝʥ ʠ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʡ 

ʜʣʷ ʟʘʧʫʩʢʘ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʩʝ ʤʘʪʝʨʠʘʣʳ, 

ʠʥʩʪʨʫʤʝʥʪʳ, ʪʝʩʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 

ʧʝʨʩʦʥʘʣ ʧʨʦʚʝʨʝʥʳ ʥʘ ʧʠʣʦʪʥʦʡ ʣʠʥʠʠ ʠ ʜʦʩʪʫʧʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʦʮʝʩʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ 

ʧʠʣʦʪʥʦʡ ʣʠʥʠʠ, ʫʧʨʘʚʣʷʝʤʳ ʠ ʛʦʪʦʚʳ ʢ ʤʝʣʢʦʩʝʨʠʡʥʦʤʫ 

ʧʨʦʠʟʚʦʜʩʪʚʫ. ʀʟʚʝʩʪʥʳʝ ʨʠʩʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʥʝ ʥʝʩʫʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʛʨʦʟ ʜʣʷ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʄʦʜʝʣʴ ʟʘʪʨʘʪ, ʘʥʘʣʠʟ ʮʝʥʳ ʠ ʜʦʭʦʜʦʚ ʫʪʦʯʥʝʥʳ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʧʠʣʦʪʥʦʡ ʣʠʥʠʠ. ʂʚʘʣʠʬʠʢʘʮʠʷ 

ʠ ʠʥʩʧʝʢʮʠʷ ʧʦʩʪʘʚʱʠʢʦʚ ʚʳʧʦʣʥʝʥʳ. ʎʝʧʴ ʧʦʩʪʘʚʦʢ ʛʦʪʦʚʘ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʋɻʇ9. ʋʩʧʝʰʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʜʛʦʪʦʚʣʝʥʘ ʙʘʟʘ ʜʣʷ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʚʩʝ ʩʠʩʪʝʤʳ, ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ ʜʝʪʘʣʠ ʨʘʥʝʝ 

ʧʨʦʠʟʚʦʜʠʣʠʩʴ, ʧʨʦʠʟʚʦʜʷʪʩʷ ʠʣʠ ʫʩʧʝʰʥʦ ʚʳʧʫʩʢʘʣʠʩʴ ʚ ʭʦʜʝ 

ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʋɻʊ8 ʠʣʠ ʋɻʊ9. ʕʪʦʪ ʫʨʦʚʝʥʴ ʦʙʳʯʥʦ ʦʪʨʘʞʘʝʪ ʛʦʪʦʚʥʦʩʪʴ ʢ 
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ʐʢʘʣʘ ʫʨʦʚʥʝʡ 

ʛʦʪʦʚʥʦʩʪʠ 
ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ɺʩʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʜʠʟʘʡʥʫ 

ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʝʥʳ, ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʤʠʥʠʤʘʣʴʥʳ. 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʟʘʡʥʘ ʩʠʩʪʝʤʳ ʩʪʘʙʠʣʴʥʳ ʠ ʙʳʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʚ ʭʦʜʝ ʪʝʩʪʦʚ ʠ ʠʩʧʳʪʘʥʠʡ. ʄʘʪʝʨʠʘʣʳ, 

ʢʦʤʧʦʥʝʥʪʳ, ʠʥʩʪʨʫʤʝʥʪ, ʪʝʩʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ, ʧʝʨʩʦʥʘʣ ʜʦʩʪʫʧʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʠʢʦʤ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʜʦʩʪʠʛʥʫʪʳʝ ʧʨʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʦʧʫʩʢʘʤ. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ. ʎʝʣʝʚʳʝ ʟʘʪʨʘʪʳ ʧʨʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʦʩʪʠʛʥʫʪʳ, ʢʨʠʚʘʷ ʦʙʫʯʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩ 

ʫʯʝʪʦʤ ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʟʘʪʨʘʪ ʜʣʷ 

ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ 

ʧʦʩʪʦʷʥʥʳʭ ʫʣʫʯʰʝʥʠʡ. 

ʋɻʇ10. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʚʥʝʜʨʝʥʘ ʧʨʘʢʪʠʢʘ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʕʪʦ ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋʨʦʚʝʥʴ 

ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʋɻʊ9. ʀʟʤʝʥʝʥʠʷ ʜʠʟʘʡʥʘ ʩʠʩʪʝʤʳ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʝʥʳ ʫʣʫʯʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʠ 

ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ. ʉʠʩʪʝʤʘ, ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ ʜʝʪʘʣʠ 

ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʜʠʟʘʡʥʫ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʠ 

ʥʘʜʝʞʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ. ɺʩʝ ʤʘʪʝʨʠʘʣʳ, 

ʠʥʩʪʨʫʤʝʥʪʳ, ʠʥʩʧʝʢʮʠʦʥʥʦʝ ʠ ʪʝʩʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʧʝʨʩʦʥʘʣ ʜʦʩʪʫʧʥʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʎʝʥʘ ʧʨʦʜʫʢʮʠʠ 

ʠ ʟʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʮʝʣʝʚʳʤ, 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʦ 

ʪʨʝʙʫʝʤʦʡ ʮʝʥʝ. ʇʨʘʢʪʠʢʘ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʥʝʜʨʝʥʘ, 

ʠ ʧʨʦʮʝʩʩ ʥʝʧʨʝʨʳʚʥʳʭ ʫʣʫʯʰʝʥʠʡ ʧʨʦʜʦʣʞʘʝʪʩʷ 

ʐʢʘʣʘ ʫʨʦʚʥʷ 

ʛʦʪʦʚʥʦʩʪʠ 

ʠʥʪʝʛʨʘʮʠʠ (ʋɻʀ) 

ʋɻʀ1. ʀʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʧʨʝʜʝʣʝʥ ʩ 

ʜʝʪʘʣʠʟʘʮʠʝʡ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʕʪʦ ʥʠʟʰʠʡ ʫʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʢ ʠʥʪʝʛʨʘʮʠʠ, ʥʘ ʢʦʪʦʨʦʤ 

ʚʳʙʠʨʘʝʪʩʷ ʩʨʝʜʘ ʠʥʪʝʛʨʘʮʠʠ. 

ʋɻʀ2. ʆʧʨʝʜʝʣʝʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʩʧʦʩʦʙʥʦʩʪʴ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ) ʤʝʞʜʫ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʳ ʠʥʪʝʛʨʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʙʨʘʥ 

ʤʝʪʦʜ ʩʠʛʥʘʣʠʟʘʮʠʠ - ʪʘʢʦʡ, ʯʪʦ ʜʚʝ ʠʥʪʝʛʨʠʨʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʧʦʩʦʙʥʳ ʚʣʠʷʪʴ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʯʝʨʝʟ ʚʳʙʨʘʥʥʫʶ ʩʨʝʜʫ. ʅʘ ʵʪʦʡ 

ʩʪʘʜʠʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʠʥʪʝʛʨʘʮʠʠ. 

ʋɻʀ3. ɼʦʩʪʠʛʥʫʪʘ ʩʦʚʤʝʩʪʠʤʦʩʪʴ (ʦʙʱʠʡ ʷʟʳʢ) ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʠ ʵʬʬʝʢʪʠʚʥʫʶ 

ʠʥʪʝʛʨʘʮʠʶ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ʄʠʥʠʤʘʣʴʥʦ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ 
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ʐʢʘʣʘ ʫʨʦʚʥʝʡ 

ʛʦʪʦʚʥʦʩʪʠ 
ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʠʥʪʝʛʨʘʮʠʠ. ɼʚʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ ʚʣʠʷʪʴ ʦʜʥʘ ʥʘ ʜʨʫʛʫʶ, ʥʦ ʠ ʧʝʨʝʜʘʚʘʪʴ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʜʘʥʥʳʝ. ʕʪʦ ʧʝʨʚʳʡ ʨʝʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʟʨʝʣʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʘʮʠʠ. 

ʋɻʀ4. ɼʦʩʪʠʛʥʫʪʦ ʢʘʯʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

ʠʥʪʝʛʨʘʮʠʷ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʷʤʠ. 

ʄʥʦʛʦ ʧʨʦʮʝʩʩʦʚ ʠʥʪʝʛʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘʚʝʨʰʠʣʦʩʴ ʥʝʫʜʘʯʥʦ 

ʥʘ ʫʨʦʚʥʝ ʋɻʀ3 ʠʟ-ʟʘ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ, ʝʩʣʠ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʧʦʩʦʙʥʳ ʫʩʧʝʰʥʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʦʛʜʘ ʦʥʠ 

ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʳ. ʋɻʀ4 ʠʜʝʪ ʜʘʣʴʰʝ ʧʨʦʩʪʦʛʦ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ ʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʦʪʧʨʘʚʣʝʥʥʳʤ ʜʘʥʥʳʤ, ʠ ʜʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ 

ʤʝʭʘʥʠʟʤ. 

ʋɻʀ5. ɼʦʩʪʠʛʥʫʪ ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʯʪʦʙʳ ʫʩʪʘʥʘʚʣʠʚʘʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ 

ʧʨʝʢʨʘʱʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʋɻʀ5 ʦʙʦʟʥʘʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʠʥʪʝʛʨʠʨʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʫʧʨʘʚʣʷʪʴ 

ʠʥʪʝʛʨʘʮʠʝʡ (ʫʩʪʘʥʘʚʣʠʚʘʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʧʨʝʢʨʘʱʘʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ). 

ʋɻʀ6. ʀʥʪʝʛʨʠʨʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʧʨʠʥʷʪʴ, 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʥʘʟʥʘʯʝʥʠʶ. 

ʋɻʀ6 - ʚʳʩʰʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪ, ʦʥ ʚʢʣʶʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʪʴ 

ʠʥʪʝʛʨʘʮʠʝʡ, ʥʦ ʠ ʦʧʨʝʜʝʣʷʪʴ, ʢʘʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦʙʤʝʥʠʚʘʪʴʩʷ, ʤʝʪʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ, ʯʪʦ ʵʪʦ ʟʘ ʠʥʬʦʨʤʘʮʠʷ, 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʥʩʣʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʠʟ ʚʥʝʰʥʝʛʦ ʬʦʨʤʘʪʘ ʚʦ 

ʚʥʫʪʨʝʥʥʠʡ. 

ʋɻʀ7. ʀʥʪʝʛʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ ʠ ʠʩʧʳʪʘʥʘ ʩ 

ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ. 

ʋɻʀ7 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʋɻʀ6 

ʰʘʛ, ʠʥʪʝʛʨʘʮʠʷ ʨʘʙʦʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʥʦ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ. ʋɻʀ7 ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ. 

ʋɻʀ8. ʈʝʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʟʘʚʝʨʰʝʥʘ ʠ ʧʨʦʚʝʨʝʥʘ 

ʠʩʧʳʪʘʥʠʷʤʠ ʠ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ. 

ʋɻʀ8 ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʥʦ ʠ ʜʝʤʦʥʩʪʨʘʮʠʶ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ ʚ 

ʨʝʣʝʚʘʥʪʥʦʤ ʦʢʨʫʞʝʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʣʶʙʳʝ 

ʥʝʠʟʚʝʩʪʥʳʝ ʦʰʠʙʢʠ/ʜʝʬʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ 

ʠʥʪʝʛʨʠʨʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʧʨʦʚʝʨʷʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ. 

ʋɻʀ9. ɺʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʚʝʨʝʥʘ ʚ ʧʨʠʤʝʥʝʥʠʠ. 

ʋɻʀ9 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʪʝʛʨʠʨʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʳʣʠ ʫʩʧʝʰʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʦʩʪʘʚʝ ʩʠʩʪʝʤʳ. ʏʪʦʙʳ ʪʝʭʥʦʣʦʛʠʷ ʜʦʩʪʠʛʣʘ 

ʋɻʊ9, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʩʠʩʪʝʤʫ ʠ ʧʦʩʣʝ 

ʧʨʦʚʝʨʝʥʘ ʚ ʨʝʣʝʚʘʥʪʥʦʤ ʦʢʨʫʞʝʥʠʠ. ʇʝʨʝʭʦʜ ʥʘ ʋɻʀ9 ʪʘʢʞʝ 
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ʐʢʘʣʘ ʫʨʦʚʥʝʡ 

ʛʦʪʦʚʥʦʩʪʠ 
ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ 

ʚʣʠʷʝʪ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʪʝʭʥʦʣʦʛʠʝʡ ʫʨʦʚʥʷ ʟʨʝʣʦʩʪʠ ʋɻʊ9 

ʐʢʘʣʘ ʫʨʦʚʥʝʡ 

ʛʦʪʦʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ (ʋɻʉ) 

ʋɻʉ1. ʋʪʦʯʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ (ʠʥʜʝʢʩ 0.10 - 0.39). 

ʋʣʫʯʰʝʥʘ ʥʘʯʘʣʴʥʘʷ ʢʦʥʮʝʧʮʠʷ ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ/ʪʝʭʥʦʣʦʛʠʠ. 

ʋɻʉ2. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ (ʠʥʜʝʢʩ 0.40 - 0.59). 

ʉʥʠʞʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ ʦʧʨʝʜʝʣʝʥ ʧʦʜʭʦʜʷʱʠʡ 

ʥʘʙʦʨ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʧʦʣʥʫʶ ʩʠʩʪʝʤʫ. 

ʋɻʉ3. ʈʘʟʨʘʙʦʪʢʘ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʩʠʩʪʝʤʳ (ʠʥʜʝʢʩ 0.60 - 0.79). 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʠʣʠ ʫʣʫʯʰʝʥʳ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʥʠʞʝʥʳ 

ʨʠʩʢʠ ʠʥʪʝʛʨʘʮʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʣʦʛʠʩʪʠʢʘ, 

ʨʝʘʣʠʟʦʚʘʥ ʠʥʪʝʨʬʝʡʩ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʩʠʩʪʝʤʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ 

ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʝʥʳ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʟʘʱʠʪʘ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ 

ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʝʡ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʧʦʣʝʟʥʦʩʪʴ. 

ʋɻʉ4. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʠʩʪʝʤʳ (ʠʥʜʝʢʩ 0.70 - 0.89). 

ɼʦʩʪʠʛʥʫʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ. 

ʋɻʉ5. ʇʨʠʤʝʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ ʩʠʩʪʝʤʳ (ʠʥʜʝʢʩ 0.90 - 1.00). 

ʇʦʜʜʝʨʞʢʘ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʳʤ ʦʙʨʘʟʦʤ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

 

ʆʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʩʠʩʪʝʤʘʭ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʪʝʣʝʤʘʪʠʢʠ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʚ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ, ʷʚʣʷʶʪʩʷ:  

- ʢʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

- ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ 

ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʠ ʥʘʚʠʛʘʮʠʠ; 

- ʪʝʭʥʦʣʦʛʠʠ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʕɺʄ.  

ʂʦʦʨʜʠʥʘʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ, ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʈʝʘʣʠʟʘʮʠʷ ʢʦʦʨʜʠʥʘʪʥʦ-

ʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤʠ ʤʘʰʠʥʘʤʠ ʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʣʦʙʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ.  
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ɻʝʦʠʥʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʡ ʦ ʜʚʠʞʝʥʠʠ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʜʦʨʦʞʥʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʨʪʳ ʤʝʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʨʝʰʝʥʠʠ 

ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ.  

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ 

ʩʦʟʜʘʥʠʝ, ʭʨʘʥʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʘʢʪʫʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʥʬʦʨʤʘʮʠʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʪ ʤʝʩʪʥʦʩʪʠ. ʊʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪ ʧʦʣʫʯʠʣʦ 

ʥʘʟʚʘʥʠʝ çʕʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʷè.  

ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ 

ʣʶʙʳʭ ʪʠʧʦʚ ʠ ʤʘʩʰʪʘʙʦʚ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʪʝʨʤʠʥʦʤ 

çʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè (ɻʀʉ). ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʦʙʨʘʙʦʪʢʫ ʚʩʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ. ɻʀʉ ʚʭʦʜʷʪ ʚ 

ʩʦʩʪʘʚ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ.  

ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ 

ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ.  

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ 

ʧʨʝʜʲʷʚʣʷʶʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ:  

1) ʨʘʙʦʯʘʷ ʟʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ; 

2) ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ); 

3) ʥʘʜʝʞʥʦʩʪʴ ʢʘʥʘʣʘ ʩʚʷʟʠ (ʜʦʩʪʫʧʥʦʩʪʴ, ʙʝʟʦʪʢʘʟʥʦʩʪʴ, 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ); 

4) ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɺ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʨʦʠʪʩʷ ʚ ʚʠʜʝ ʩʝʪʠ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʝʪʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤʠ 

ʤʘʰʠʥʘʤʠ, ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ. 
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ʊʝʣʝʤʘʪʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ ʩ ʚʳʩʦʢʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʙʠʟʥʝʩʘ çʧʦʜ ʢʣʶʯè ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ, ʥʘʚʠʛʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ ʚ ʦʪʨʘʩʣʝʚʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʮʝʥʪʨʘʭ 

ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʘʥʩʧʦʨʪʘ. 

ʊʝʣʝʤʘʪʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʙʠʟʥʝʩʘ çʧʦʜ ʢʣʶʯè ʥʘ ʨʳʥʢʝ ʩʧʫʪʥʠʢʦʚʦʡ ʥʘʚʠʛʘʮʠʠ 

ɻʃʆʅɸʉʉ ʠ GPS, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʣʦʞʥʦʩʪʠ ʠ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʇʨʠʝʤ ʠ ʦʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʩʚʷʟʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ (ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ), ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʚʠʛʘʮʠʦʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ï ʙʦʨʪʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʩʠʩʪʝʤʳ ɻʃʆʅɸʉʉ/GPS) ʠ 

ʪʝʣʝʤʘʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʦʪ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʣʝʤʘʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ï ʙʦʨʪʦʚʳʭ ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ). 

ʇʨʠʝʤ ʩʦʦʙʱʝʥʠʡ ʠ ʢʦʤʘʥʜ ʦʪ ʚʥʝʰʥʠʭ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʫʥʢʪʦʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʦʣʛʦʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʘʙʦʥʝʥʪʩʢʠʭ 

ʪʝʣʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ ʠ ʩ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʫʥʢʪʦʚ. 

ʇʝʨʝʜʘʯʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʘʙʦʥʝʥʪʩʢʠʭ ʪʝʨʤʠʥʘʣʦʚ ʥʘ 

ʜʠʩʧʝʪʯʝʨʩʢʠʝ ʧʫʥʢʪʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʇʝʨʝʜʘʯʘ ʥʘ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʣʝʤʘʪʠʯʝʩʢʠʝ ʪʝʨʤʠʥʘʣʳ ʠʩʧʦʣʥʷʝʤʳʭ 

ʢʦʤʘʥʜ ʠ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʢ ʚʥʝʰʥʠʤʠ ʜʠʩʧʝʪʯʝʨʩʢʠʤʠ 

ʧʫʥʢʪʘʤʠ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʛʨʘʤʤʦʡ, c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʪʦʢʦʣʦʚ ʦʙʤʝʥʘ. 
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ɺʝʜʝʥʠʝ ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ ʥʘ ʦʩʥʦʚʝ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʠ ʪʝʣʝʤʘʪʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʩ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʦʦʙʱʝʥʠʡ ʠ ʢʦʤʘʥʜ ʩ 

ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʫʥʢʪʦʚ. 

ʇʦʣʫʯʝʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʘʥʘʣʠʟʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʠʩʘʥʥʦʡ ʚ ʞʫʨʥʘʣʘʭ ʩʦʙʳʪʠʡ. 

ʇʦ ʭʘʡʧ-ʮʠʢʣʫ ɻʘʨʪʥʝʨʘ ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʠʩʭʦʜʝ ʬʘʟʳ ʚ ʮʠʢʣʝ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ï çʉʢʣʦʥ 

ʧʨʦʩʚʝʱʝʥʠʷè ʠ ʧʝʨʝʭʦʜ ʢ ʬʘʟʝ çʇʣʘʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠè. 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʣʝʤʘʪʠʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ çTRL 9è ï ʨʝʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʜʦʢʘʟʘʥʘ 

ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʝ (ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʣʫʯʘʝ ʢʣʶʯʝʚʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ). 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ 

ʉʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʩ 

ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ. ʈʝʰʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ 

ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ 

ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʘʚʠʣʴʥʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʧʘʩʩʘʞʠʨʦʚ - ʚʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʚʥʝʜʨʷʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ 

ʢʦʥʪʨʦʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʝʣʘʪʴ ʵʪʦ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ [58]. 

ʉʦʩʪʘʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ: 

¶ GPS-ʪʨʝʢʢeʨ; 

¶ WiFi-ʨʦʫʪʝʨ, ʤʫʣʴʪʠʤʝʜʠʘʮʝʥʪʨʳ, ʢʦʥʪʨʦʣʣʝʨ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ; 

¶ ʩʠʩʪʝʤʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʠ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
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Web-Telemetry / Web-ʪʝʣʝʤʝʪʨʠʷ - ʵʪʦ ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ (ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʪʝʭʥʦʣʦʛʠʷ 

ʄ2ʄ) ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʫʜʘʣʝʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. 

Web-ʪʝʣʝʤʝʪʨʠʷ ʨʘʟʤʝʱʝʥʘ ʚ ʚʠʜʝ web-ʧʦʨʪʘʣʘ. ɼʦʩʪʫʧ ʢ ʧʦʨʪʘʣʫ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʫʩʣʦʚʠʷʭ ʜʦʛʦʚʦʨʘ ʦʙ ʦʢʘʟʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. 

ʌʫʥʢʮʠʠ Web-ʪʝʣʝʤʝʪʨʠʠ: 

¶ ʤʦʥʠʪʦʨʠʥʛ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

¶ ʧʘʩʧʦʨʪʠʟʘʮʠʷ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ (ʧʦʩʪʨʦʝʥʠʝ ʠʝʨʘʨʭʠʠ) 

ʤʦʥʠʪʦʨʠʥʛʘ 

¶ ʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʦʙʲʝʢʪʦʚ 

¶ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ 

¶ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʜʦʢʫʤʝʥʪʘʤ ʠ ʦʙʲʝʢʪʘʤ 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʦʙʲʝʢʪʦʚ 

¶ ʚʩʪʨʦʝʥʥʳʡ ʦʥʣʘʡʥ ʨʝʜʘʢʪʦʨ ʤʥʝʤʦʩʭʝʤ 

¶ ʚʩʪʨʦʝʥʥʳʡ ʦʥʣʘʡʥ ʨʝʜʘʢʪʦʨ ʦʪʯʝʪʥʳʭ ʬʦʨʤ 

¶ ʚʩʪʨʦʝʥʥʳʡ ʦʥʣʘʡʥ ʨʝʜʘʢʪʦʨ ʛʝʦʜʘʥʥʳʭ 

¶ ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʙʳʪʠʡ 

¶ ʤʦʜʫʣʠ ʘʥʘʣʠʪʠʢʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʜʨ. 

ʌʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʛʦʨʦʜʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ: 

¶ ʢʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʤʘʨʰʨʫʪʥʦʛʦ ʟʘʜʘʥʠʷ ʠ ʨʘʩʧʠʩʘʥʠʷ ʜʚʠʞʝʥʠʷ; 

¶ ʢʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ; 

¶ ʫʯʸʪ ʯʠʩʣʘ ʧʨʦʛʦʥʦʚ ʧʦ ʤʘʨʰʨʫʪʫ; 

¶ ʫʯʸʪ ʠ ʘʥʘʣʠʟ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ; 

¶ ʢʦʥʪʨʦʣʴ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʘʣʦʥʝ ʘʚʪʦʙʫʩʘ ʠ ʥʘ ʜʦʨʦʛʝ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ; 

¶ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʠ ʤʘʥʝʨʳ ʚʦʞʜʝʥʠʷ ʚʦʜʠʪʝʣʷ; 

¶ ʪʨʝʚʦʞʥʘʷ ʢʥʦʧʢʘ ʚ ʪʨʘʥʩʧʦʨʪʦʤ ʩʨʝʜʩʪʚʝ ʠ ʥʘ ʦʩʪʘʥʦʚʢʝ; 
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¶ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʨʘʙʦʪʝ ʘʚʪʦʧʘʨʢʘ; 

¶ ʚʝʜʝʥʠʝ ʙʘʟʳ ʤʘʨʰʨʫʪʦʚ ʠ ʦʩʪʘʥʦʚʦʯʥʳʭ ʧʫʥʢʪʦʚ; 

¶ ʫʯʸʪ ʦʪʨʘʙʦʪʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚʦʜʠʪʝʣʷ ʠ ʢʦʥʜʫʢʪʦʨʘ; 

¶ ʛʦʣʦʩʦʚʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʜʠʩʧʝʪʯʝʨʦʤ ʠ ʚʦʜʠʪʝʣʝʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ; 

¶ ʦʪʦʙʨʘʞʝʥʠʝ ʥʘ ʢʘʨʪʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ, ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ; 

¶ ʢʦʥʪʨʦʣʴ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ, ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʤʘʨʰʨʫʪʘ ʠ ʨʘʩʧʠʩʘʥʠʷ 

ʜʚʠʞʝʥʠʷ, ʦʩʪʘʥʦʚʦʢ ʠ ʠʭ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʚʨʝʤʝʥʠ ʚʲʝʟʜʘ/ʚʳʝʟʜʘ ʠʟ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʟʦʥʳ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʩʝʭ ʧʝʨʚʠʯʥʳʭ ʠ ʦʪʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʦʚʝʱʝʥʠʝ ʦʙ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʨʝʚʦʞʥʳʭ ʩʦʙʳʪʠʡ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʫʟʣʦʚ ʘʚʪʦʤʦʙʠʣʷ ï ʫʨʦʚʥʷ 

ʪʦʧʣʠʚʘ, ʜʘʚʣʝʥʠʷ ʤʘʩʣʘ, ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʪ.ʜ.; 

¶ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʦ ʥʦʤʝʨʘʭ ʤʘʨʰʨʫʪʦʚ ʠ ʚʠʜʘʭ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʢʫʨʩʠʨʫʶʱʝʛʦ ʥʘ ʜʘʥʥʦʡ ʣʠʥʠʠ; 

¶ ʫʯʝʪ ʨʝʤʦʥʪʦʚ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʊʆ ʪʨʘʥʩʧʦʨʪʘ; 

¶ ʚʝʜʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʘʚʪʦʤʦʙʠʣʴʥʦʤʫ 

ʧʘʨʢʫ, ʚʦʜʠʪʝʣʷʤ, ʤʘʨʰʨʫʪʘʤ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʚ ʩʘʣʦʥʝ ʠ ʥʘ ʦʩʪʘʥʦʚʢʝ; 

¶ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʦ ʥʦʤʝʨʝ ʤʘʨʰʨʫʪʘ ʧʘʩʩʘʞʠʨʩʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʦʩʪʘʥʦʚʢʝ, ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʙʫʩʘ, ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʝ ʩʚʦʙʦʜʥʳʭ ʤʝʩʪ; 

¶ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʦ ʩʣʝʜʫʶʱʝʤ ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʙʫʩʘ ʥʘ 

ʤʘʨʰʨʫʪʝ ʦʩʪʘʥʦʚʦʯʥʦʤ ʧʫʥʢʪʝ ʠ ʥʘ ʦʩʪʘʥʦʚʢʝ ʚ ʨʝʞʠʤʝ ʙʝʛʫʱʝʡ 

ʩʪʨʦʢʠ ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʝʯʝʚʦʤʫ ʠʥʬʦʨʤʠʨʦʚʘʥʠʶ; 

¶ ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ ʧʦ Wi-Fi ʚ ʘʚʪʦʙʫʩʝ ʠ ʥʘ ʦʩʪʘʥʦʚʢʝ; 
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¶ ʫʧʨʘʚʣʝʥʠʝ ʨʝʢʣʘʤʥʳʤ ʢʦʥʪʝʥʪʦʤ ʥʘ ʦʩʪʘʥʦʚʢʘʭ ʠ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ 

ʩʨʝʜʩʪʚʝ: ʤʦʥʠʪʦʨʳ, ʘʫʜʠʦʚʝʱʘʥʠʝ, ʙʝʛʫʱʘʷ ʩʪʨʦʢʘ, ʧʨʠ ʚʭʦʜʝ ʚ 

ʠʥʪʝʨʥʝʪ; 

¶ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʧʦʝʟʜʢʠ (ʜʘʪʘ, ʤʘʨʰʨʫʪ ʠ ʚʨʝʤʷ ʦʪʧʨʘʚʣʝʥʠʷ) ʥʘ 

ʧʨʠʛʦʨʦʜʥʳʭ ʘʚʪʦʙʫʩʘʭ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ: 

¶ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ 

ʢʦʤʬʦʨʪʘ, ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʙʫʩʥʳʭ ʧʝʨʝʚʦʟʦʢ, ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ, ʫʣʫʯʰʠʪ ʜʦʨʦʞʥʫʶ ʩʠʪʫʘʮʠʶ ʚ ʛʦʨʦʜʘʭ 

¶ ʧʨʦʩʪʦʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʘʚʪʦʙʫʩʦʚ ʫʧʨʘʚʣʷʶʱʠʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

¶ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʤʘʨʰʨʫʪʦʚ, 

ʚʢʣʶʯʘʷ ʠʥʪʝʨʚʘʣʳ ʜʚʠʞʝʥʠʷ 

¶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ - ʵʪʦ 

ʢʦʥʪʨʦʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʇʦ ʭʘʡʧ-ʮʠʢʣʫ ɻʘʨʪʥʝʨʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ ʥʘʭʦʜʷʪʩʷ ʥʘ ʠʩʭʦʜʝ ʬʘʟʳ ʚ ʮʠʢʣʝ ʟʨʝʣʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ï 

çʉʢʣʦʥ ʧʨʦʩʚʝʱʝʥʠʷè ʠ ʧʝʨʝʭʦʜ ʢ ʬʘʟʝ çʇʣʘʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠè. 

ʋʨʦʚʝʥʴ ʛʦʪʦʚʥʦʩʪʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ çTRL 9è ï ʨʝʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʡ ʜʦʢʘʟʘʥʘ 

ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʝ (ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʩʣʫʯʘʝ ʢʣʶʯʝʚʳʭ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ). 
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ʇʦʜʢʣʶʯʝʥʥʳʝ ʘʚʪʦʤʦʙʠʣʠ 

ʊʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ ʠ ʫʨʦʚʝʥʴ ʠʭ ʟʨʝʣʦʩʪʠ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ. 

 

ʈʠʩʫʥʦʢ 8 - ʊʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 

ɹʝʩʧʠʣʦʪʥʳʝ (ʘʚʪʦʥʦʤʥʳʝ) ʘʚʪʦʤʦʙʠʣʠ 

ɹʝʩʧʠʣʦʪʥʳʡ (ʘʚʪʦʥʦʤʥʳʡ) ʘʚʪʦʤʦʙʠʣʴ ð ʵʪʦ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʙʠʥʘʮʠʶ ʜʘʪʯʠʢʦʚ, ʢʘʤʝʨ, ʨʘʜʘʨʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʧʫʥʢʪʘʤʠ ʥʘʟʥʘʯʝʥʠʷ ʙʝʟ 

ʦʧʝʨʘʪʦʨʘ. ʊʨʘʥʩʧʦʨʪ ʩʯʠʪʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʤ, ʝʩʣʠ ʦʥ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʚ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ 

ʥʘʟʥʘʯʝʥʠʷ ʧʦ ʜʦʨʦʛʘʤ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʅʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʉʐɸ 

(NHTSA) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʰʝʩʪʴ ʫʨʦʚʥʝʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ð ʦʪ ʫʧʨʘʚʣʷʝʤʳʭ 

ʯʝʣʦʚʝʢʦʤ ʜʦ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ: 
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ʈʠʩʫʥʦʢ 9 - ʋʨʦʚʥʠ ʘʚʪʦʥʦʤʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ 

¶ ʋʨʦʚʝʥʴ 0 ð ʩʠʩʪʝʤʘ, ʧʦʣʥʦʩʪʴʶ ʫʧʨʘʚʣʷʝʤʘʷ ʚʦʜʠʪʝʣʝʤ. 

¶ ʋʨʦʚʝʥʴ 1 ð ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʶ 

(ADAS). ʆʥʘ ʧʦʤʦʛʘʝʪ ʫʧʨʘʚʣʷʪʴ ʨʫʣʝʤ, ʪʦʨʤʦʞʝʥʠʝʤ ʠʣʠ ʫʩʢʦʨʝʥʠʝʤ, ʥʦ ʥʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ADAS ʚʢʣʶʯʘʝʪ ʢʘʤʝʨʳ ʟʘʜʥʝʛʦ ʚʠʜʘ ʠ ʪʘʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ 

ʚʠʙʨʠʨʫʶʱʝʝ ʩʠʜʝʥʴʝ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʝʝ ʚʦʜʠʪʝʣʝʡ ʦ ʚʳʭʦʜʝ ʠʭ ʠʟ ʧʦʣʦʩʳ 

ʜʚʠʞʝʥʠʷ. 

¶ ʋʨʦʚʝʥʴ 2 ð ʩʠʩʪʝʤʘ ADAS, ʢʦʪʦʨʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʧʨʘʚʣʷʝʪ, 

ʪʦʨʤʦʟʠʪ ʠʣʠ ʫʩʢʦʨʷʝʪʩʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʦʜʠʪʝʣʴ ʦʩʪʘʝʪʩʷ ʟʘ ʨʫʣʝʤ. 

¶ ʋʨʦʚʝʥʴ 3 ð ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʚʦʞʜʝʥʠʷ (ADS) ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʟʘʜʘʯʠ ʚʦʞʜʝʥʠʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʘʨʢʦʚʢʝ ʘʚʪʦʤʦʙʠʣʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ 

ʛʦʪʦʚʳʤ ʚʟʷʪʴ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʝʙʷ. ʏʝʣʦʚʝʢ ʦʩʪʘʝʪʩʷ ʛʣʘʚʥʳʤ ʚʦʜʠʪʝʣʝʤ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. 










































































































































































































































































































