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ʇʈʀʅʎʀʇʓ ʈɽʐɽʅʀʗ ɿɸɼɸʏ ʇʆ ʀɿɺʃɽʏɽʅʀʖ ɼɸʅʅʓʍ  

ʀɿ ɺɽɹ-ʈɽʉʋʈʉʆɺ ʉ ʇʆʄʆʑʔʖ WEB SCRAPERS 

ɸʣʘʜʠʥ ɼ.ɺ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʦʠʩʢʦʚʳʭ 

ʘʛʝʥʪʦʚ. ʇʦʜʨʦʙʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ web 

scraping. ʇʨʠʚʝʜʝʥʳ ʤʝʪʦʜʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʝʙ-ʨʝʩʫʨʩʦʚ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ web scraper. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʝʙ-ʨʝʩʫʨʩ, ʠʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʠʩʢʦʚʘʷ ʩʠʩʪʝʤʘ, ʧʦʠʩʢʦʚʳʡ ʘʛʝʥʪ, 

ʧʦʠʩʢʦʚʳʡ ʨʦʙʦʪ. 

 

CONCEPTS OF DATA EXTRACTION FROM WEB RESOURCES  

USING WEB SCRAPERS 

Aladin D.V. 

This article reviews the technical aspects of the development of search agents. Much attention is 

given to the tasks of extracting data from web resources. The problems and difficulties of web scraping 

are considered. It is spoken in detail about the methods of improving the means of collecting information 

from web resources. In addition, the article presents guidelines of development web scrapers. 

Key words: web resource, data extraction, data extraction tool, search engine, search agent. 

 

ɺʚʝʜʝʥʠʝ 

ɼʦʙʳʯʘ ʜʘʥʥʳʭ ʠʟ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ ʟʘʚʦʝʚʘʣʘ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʙʠʟʥʝʩʘ ʠ ʧʦʣʫʯʠʣʘ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʠʟʥʝʩ-ʨʝʰʝʥʠʷʭ. ʂʦʤʧʘʥʠʠ ʦʩʦʟʥʘʣʠ ʮʝʥʥʦʩʪʴ 

ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʚʝʙ-ʨʝʩʫʨʩʦʚ, ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʧʦʩʦʙʘʭ 

ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ, ʜʠʥʘʤʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʀʥʪʝʨʥʝʪʘ ʚʥʦʩʠʪ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʣʦʞʥʝʥʠʷ ʚ ʨʘʟʨʘʙʦʪʢʫ ʪʘʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ. ʂʘʞʜʳʡ ʩʘʡʪ ʧʦ-ʩʚʦʝʤʫ 

ʠʥʜʠʚʠʜʫʘʣʝʥ ʠ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʫʶ ʚʝʨʩʪʢʫ ʚʝʙ-ʩʪʨʘʥʠʮ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʚʦʟʤʦʞʥʦ ʥʘʧʠʩʘʪʴ 

ʦʜʥʫ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʘʡʪʦʚ ʙʝʟ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʏʪʦʙʳ ʧʦʠʩʢʦʚʳʡ ʨʦʙʦʪ ʚʳʛʨʫʞʘʣ ʜʘʥʥʳʝ ʠʟ ʮʝʣʝʚʦʛʦ ʨʝʩʫʨʩʘ, 

ʥʝʦʙʭʦʜʠʤʘ ʝʛʦ ʧʝʨʚʠʯʥʘʷ ʥʘʩʪʨʦʡʢʘ, ʢʦʪʦʨʫʶ ʟʘʯʘʩʪʫʶ ʚʳʧʦʣʥʷʶʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʧʨʦʛʨʘʤʤʠʩʪʳ. 

ʀʟʚʣʝʯʝʥʠʝ ʚʝʙ-ʜʘʥʥʳʭ, ʙʝʟ ʩʦʤʥʝʥʠʷ, ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ. ɽʩʣʠ ʮʝʣʝʚʦʡ ʩʘʡʪ ʷʚʣʷʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʥʘ ʥʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʛʝʥʝʨʘʮʠʷ ʚʝʙ-ʩʪʨʘʥʠʮ, ʪʦ ʩʣʦʞʥʦʩʪʴ 
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ʨʘʟʨʘʙʦʪʢʠ ʧʦʠʩʢʦʚʳʭ ʘʛʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʨʘʟʳ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʪʝʭʥʠʯʝʩʢʠʝ ʥʶʘʥʩʳ ʨʘʟʨʘʙʦʪʢʠ ʧʦʠʩʢʦʚʳʭ ʘʛʝʥʪʦʚ ʠ ʤʝʪʦʜʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʨʝʜʩʪʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʛʨʫʟʢʠ ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʝʙ-ʩʘʡʪʦʚ. 

ʇʨʦʙʣʝʤʳ ʠ ʟʘʜʘʯʠ web scraping 

Web scraping ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʜʭʦʜʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʧʦʣʝʟʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʚʝʙ-ʩʘʡʪʦʚ. ʊʝʨʤʠʥ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʦʜʥʘʢʦ 

ʚʳʛʨʫʟʢʘ ʜʘʥʥʳʭ ʠʟ ʚʝʙ-ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʝʣʘʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʨʫʯʥʫʶ. ʇʨʦʛʨʘʤʤʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʨʝʘʣʠʟʫʶʱʠʝ web scraping, ʷʚʣʷʶʪʩʷ web scrapers, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʧʦʠʩʢʦʚʳʭ ʨʦʙʦʪʦʚ [2]. ʇʦʠʩʢʦʚʳʡ ʨʦʙʦʪ ð ʧʨʦʛʨʘʤʤʘ, ʠʩʩʣʝʜʫʶʱʘʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʴʶ ʧʨʦʩʪʨʘʥʩʪʚʦ ʀʥʪʝʨʥʝʪʘ [1]. 

ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʘʡʪʦʚ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ 

ʜʘʥʥʳʭ ʦʪ web scraping. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʞʝʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʥʘ ʨʳʥʢʝ ʢʦʥʪʝʥʪʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʀʥʪʝʨʥʝʪʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʦʪʢʨʳʪʳʭ ʠ ʣʝʛʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ, ʥʝ ʚʩʝʛʜʘ ʧʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʷʚʣʷʝʪʩʷ 

ʧʨʦʩʪʳʤ. ʉʣʦʞʥʦʩʪʴ ʜʦʙʳʯʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʩʘʤʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʘʧʨʠʤʝʨ, 

ʮʝʣʝʚʦʡ ʩʘʡʪ ʤʦʞʝʪ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʠʟʤʝʥʠʪʴ ʚʝʨʩʪʢʫ ʚʝʙ-ʩʪʨʘʥʠʮ. ʀʣʠ ʨʝʩʫʨʩ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ 

ʥʝʠʩʧʨʘʚʥʳʡ JavaScript, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦʠʩʢʦʚʦʛʦ ʨʦʙʦʪʘ. ʅʘ ʩʝʨʚʝʨʝ 

ʩʘʡʪʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩʙʦʡ, ʠʣʠ ʩʘʡʪ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʫʧʥʳʤ ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ.  

ʄʥʦʛʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʜʣʠʪʝʣʴʥʳʭ ʩʝʩʩʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʦʠʩʢʦʚʳʭ ʘʛʝʥʪʦʚ. ʇʦʵʪʦʤʫ, ʢʘʯʝʩʪʚʝʥʥʳʡ web scraper ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʧʝʨʝʜʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʙʦʪʢʠ ʦʰʠʙʦʢ ʠ ʧʦʜʜʝʨʞʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʜʘʥʥʳʭ ʠʟ 

ʚʝʙ-ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ [10]: 

- ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ HTML-ʩʦʜʝʨʞʠʤʦʛʦ; 

- ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʙ-ʩʪʨʘʥʠʮ; 

- ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʚʝʙ-ʩʘʡʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʜʝʨʞʠʚʘʶʱʠʝ ʬʘʢʪʦʨʳ; 

- ʀʟʚʣʝʯʝʥʠʝ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. 

ʇʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʠ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ. 

ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ HTML-ʩʦʜʝʨʞʠʤʦʛʦ 

ʅʝʢʦʪʦʨʳʝ ʚʝʙ-ʩʘʡʪʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʚʝʨʩʪʢʝ ʩʪʨʘʥʠʮ Flash-ʵʣʝʤʝʥʪʳ. ʅʘ ʩʪʘʨʳʭ ʨʝʩʫʨʩʘʭ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ Flash. ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ Flash ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʠʤʝʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʪ.ʢ. ʩʪʦʠʤʦʩʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʘʛʝʥʪʦʚ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʝʨʝʚʝʩʷʪ ʮʝʥʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʜʘʥʥʳʭ [10]. 
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ɼʨʫʛʦʝ ʜʝʣʦ ʩ ʚʩʪʨʘʠʚʘʝʤʳʤʠ ʪʝʢʩʪʦʚʳʤʠ ʜʘʥʥʳʤʠ. ʄʥʦʛʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʘʥʥʳʝ ʚ ʚʠʜʝ PDF-ʬʘʡʣʦʚ [7]. Web scraper ʩʤʦʞʝʪ ʩ ʣʝʛʢʦʩʪʴʶ ʩʢʘʯʘʪʴ ʵʪʠ ʬʘʡʣʳ, 

ʭʦʪʷ ʥʘʧʨʷʤʫʶ ʦʥ ʥʝ ʩʤʦʞʝʪ ʠʟʚʣʝʢʘʪʴ ʠʟ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʝ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʥʫʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʥʚʝʨʪʘʮʠʠ PDF-ʬʘʡʣʘ ʚ HTML-ʜʦʢʫʤʝʥʪ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ PDF-ʜʦʢʫʤʝʥʪʳ ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʢʩʪʦʚʳʭ ʬʦʨʤʘʪʦʚ ʬʘʡʣʦʚ ʥʝ ʩʦʜʝʨʞʘʪ ʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʡ 

ʣʝʛʢʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ HTML-ʢʦʜ. ʂʘʢ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʧʦʣʫʯʠʚʰʝʛʦʩʷ HTML-ʜʦʢʫʤʝʥʪʘ. 

ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʙ-ʩʪʨʘʥʠʮ 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʩʘʡʪ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʦʜʝʨʞʠʤʦʛʦ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪ JavaScript. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʢʘʢ ʥʝʟʘʤʝʪʥʳʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʦʚʝʨʢʘ 

ʚʚʝʜʝʥʥʦʛʦ ʧʘʨʦʣʷ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʩʘʡʪʘʭ), ʪʘʢ ʠ ʧʦʜʜʝʨʞʢʫ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʚʝʙ-

ʩʪʨʘʥʠʮʝ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

AJAX-ʚʳʟʦʚʳ ʜʣʷ ʟʘʛʨʫʟʢʠ ʠ ʦʙʥʦʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʩʪʨʘʥʠʮʳ. ɺ ʢʘʯʝʩʪʚʝ ʬʦʨʤʘʪʘ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʟʜʝʩʴ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʨʘʛʤʝʥʪʳ ʧʨʦʩʪʦʛʦ ʪʝʢʩʪʘ, HTML-ʢʦʜʘ, JSON ʠʣʠ XML. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʤʝʪʦʜʦʚ API, ʢ 

ʢʦʪʦʨʳʤ ʦʙʨʘʱʘʶʪʩʷ ʩʢʨʠʧʪʳ JavaScript ʚʝʙ-ʩʪʨʘʥʠʮʳ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʘʧʨʦʩʦʚ ʢ 

ʦʙʥʘʨʫʞʝʥʥʳʤ ʤʝʪʦʜʘʤ, web scraper ʧʦʣʫʯʘʝʪ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʳ AJAX-ʚʳʟʦʚʦʚ. 

ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʩʦ ʩʪʨʘʥʠʮ, ʠʩʧʦʣʴʟʫʶʱʠʝ JavaScript, ʭʦʨʦʰʠʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʫ Selenium. Selenium ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʠʩʘʪʴ ʩʮʝʥʘʨʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ Web-ʧʨʠʣʦʞʝʥʠʡ ʚ 

ʙʨʘʫʟʝʨʝ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʧʨʠ 

ʠʟʚʣʝʯʝʥʠʠ ʜʘʥʥʳʭ ʩʦ ʩʪʨʘʥʠʮ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʝʨʩʪʢʦʡ ʩʪʨʘʥʠʮ, ʪ.ʢ. ʧʦʟʚʦʣʷʝʪ ʵʤʫʣʠʨʦʚʘʪʴ 

ʧʦʚʝʜʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʙʨʘʫʟʝʨʝ. Selenium ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʧʨʦʙʣʝʤʳ 

"ʙʝʩʢʦʥʝʯʥʦʛʦ ʩʢʨʦʣʣʠʥʛʘ" ð ʤʝʭʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʤʘʩʩʠʚʥʳʡ 

ʧʦʪʦʢ ʢʦʥʪʝʥʪʘ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʙʝʟ ʚʠʜʠʤʦʡ "ʬʠʥʠʰʥʦʡ ʯʝʨʪʳ". ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʪʘʢʞʝ 

ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ JavaScript. ʆʙʳʯʥʦ ʢ ʧʨʦʜʫʢʪʘʤ Selenium ʦʙʨʘʱʘʶʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʦʭʨʘʥʠʪʴ ʣʦʢʘʣʴʥʦ ʢʦʧʠʶ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʝʙ-ʩʪʨʘʥʠʮʳ. ɼʘʣʝʝ ʠʟ ʥʠʭ ʠʟʚʣʝʢʘʶʪʩʷ ʜʘʥʥʳʝ ʪʘʢʞʝ, 

ʢʘʢ ʠʟ ʩʪʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʀʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʚʝʙ-ʩʘʡʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʜʝʨʞʠʚʘʶʱʠʝ ʬʘʢʪʦʨʳ 

Web scraping ʚʩʝʛʜʘ ʙʫʜʝʪ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʣʶʙʦʛʦ ʚʝʙ-ʩʘʡʪʘ ʩ ʘʢʪʠʚʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʚʝʙ-ʩʘʡʪʳ ʠʩʧʦʣʴʟʫʶʪ "ʜʘʢʪʠʣʦʩʢʦʧʠʶ" ʙʨʘʫʟʝʨʘ (Cookie, 
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ʟʘʛʦʣʦʚʢʠ ʟʘʧʨʦʩʦʚ HTTP-ʟʘʧʨʦʩʦʚ, IP-ʘʜʨʝʩ ʠ ʪ. ʜ.), ʯʪʦʙʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʨʦʙʦʪʘ ʠ 

ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʝʛʦ ʨʘʙʦʪʫ. ɼʨʫʛʠʝ ʠʩʧʦʣʴʟʫʶʪ JavaScript, ʯʪʦʙʳ ʦʪʩʣʝʜʠʪʴ ʧʦʚʝʜʝʥʠʝ ʙʨʘʫʟʝʨʘ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʴʶʪʝʨʘ, ʪʝʤ ʩʘʤʳʤ ʜʝʣʘʷ ʦʙʭʦʜ ʙʣʦʢʠʨʦʚʦʢ ʥʝʚʦʟʤʦʞʥʳʤ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʚʣʘʜʝʣʴʮʳ ʩʘʡʪʦʚ, ʢʦʪʦʨʳʝ ʚʥʝʜʨʷʶʪ CAPTCHA-ʩʣʫʞʙʳ, ʯʪʦ ʥʝʩʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʨʘʩʭʦʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʦʠʩʢʦʚʳʭ ʘʛʝʥʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʟʘʱʠʪʳ ʢʦʥʪʝʥʪʘ ʦʪ web scraping ʷʚʣʷʶʪʩʷ [8]: 

- ʆʪʩʣʝʞʠʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʩʦʚ ʦʪ ʙʨʘʫʟʝʨʘ ʢ ʩʝʨʚʝʨʫ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʝʩʩʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʣʘʜʝʣʴʮʳ ʩʘʡʪʦʚ ʠʜʫʪ ʥʘ ʵʪʦʪ ʰʘʛ ʥʝ ʪʦʣʴʢʦ ʩ ʮʝʣʴʶ ʟʘʱʠʪʠʪʴʩʷ ʦʪ ʧʦʠʩʢʦʚʳʭ 

ʨʦʙʦʪʦʚ, ʥʦ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʪʴ DoS-ʘʪʘʢʘʤ. 

- ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʝ. ʅʝʢʦʪʦʨʳʝ ʩʘʡʪʳ 

ʧʨʦʠʟʚʦʜʷʪ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʙʨʘʫʟʝʨʦʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʩʝʙʷ ʧʦʠʩʢ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʜʝʡʩʪʚʠʡ, 

ʪʘʢʠʭ, ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʦʙʭʦʜ ʢʦʥʪʝʥʪʘ. 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ "ʧʨʠʤʘʥʦʢ". ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʤʝʱʝʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʩʳʣʦʢ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ, ʥʝʚʠʜʠʤʳʭ ʦʙʳʯʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ. ɽʩʣʠ ʥʘʚʠʛʘʮʠʷ web scraper ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʙʭʦʜʘ ʚʩʝʭ ʩʩʳʣʦʢ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʥʘ ʩʪʨʘʥʠʮʝ, ʪʦ ʧʦʠʩʢʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʧʝʨʝʡʜʝʪ ʧʦ "ʧʨʠʤʘʥʢʝ". ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʝʙ-

ʩʘʡʪ ʩʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʧʦʧʳʪʢʠ ʠʟʚʣʝʯʝʥʠʷ ʢʦʥʪʝʥʪʘ ʠ ʟʘʙʣʦʢʠʨʦʚʘʪʴ IP-ʘʜʨʝʩ ʘʛʝʥʪʘ. 

- ʉʦʟʜʘʥʠʝ ʙʝʩʢʦʥʝʯʥʳʭ ʮʠʢʣʦʚ. ɺʝʙ-ʩʘʡʪ ʤʦʞʝʪ ʦʙʤʘʥʫʪʴ ʧʦʠʩʢʦʚʫʶ ʧʨʦʛʨʘʤʤʫ ʧʫʪʝʤ 

ʚʳʜʘʯʠ ʦʜʠʥʘʢʦʚʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ ʧʦʜ ʨʘʟʥʳʤʠ URL-ʘʜʨʝʩʘʤʠ. ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʧʘʛʠʥʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʘʭ. 

ʕʪʠ ʣʦʚʫʰʢʠ ʚ web scraping ʩʧʦʩʦʙʥʳ ʩʚʝʩʪʠ ʢ ʥʫʣʶ ʚʩʝ ʫʩʠʣʠʷ, ʟʘʪʨʘʯʝʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʧʦʠʩʢʦʚʳʭ ʧʨʦʛʨʘʤʤ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʙʝʛʘʪʴ 

ʩʘʡʪʳ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʤʝʨʳ ʜʣʷ ʙʣʦʢʠʨʦʚʢʠ ʨʘʙʦʪʳ web scrapers, ʜʘʞʝ 

ʝʩʣʠ ʫʜʘʝʪʩʷ ʦʙʦʡʪʠ ʟʘʱʠʪʫ. 

ɽʩʣʠ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ ʨʝʩʫʨʩʝ ʥʝ ʫʢʘʟʘʥʳ ʢʘʢʠʝ-ʣʠʙʦ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʧʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʥʝʪ ʫʚʝʜʦʤʣʝʥʠʡ ʧʦ ʧʦʚʦʜʫ ʟʘʧʨʝʪʘ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ 

web scraping, ʪʦ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ web scraper ʩʣʝʜʫʝʪ ʧʨʝʜʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʳ [4, 5]: 

- ʇʦʩʪʘʨʘʪʴʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʮʝʣʝʚʦʡ ʩʘʡʪ. ɽʩʣʠ ʧʦʠʩʢʦʚʳʡ ʘʛʝʥʪ ʙʫʜʝʪ 

ʚʝʩʪʠ ʩʝʙʷ ʘʛʨʝʩʩʠʚʥʦ ʠ ʩʦʚʝʨʰʘʪʴ ʯʘʩʪʳʝ ʟʘʧʨʦʩʳ ʢ ʩʝʨʚʝʨʫ, ʪʦ ʝʛʦ ʨʘʙʦʪʘ ʩʢʦʨʝʝ ʚʩʝʛʦ 

ʚʦʩʧʨʠʤʝʪʩʷ ʢʘʢ DoS-ʘʪʘʢʘ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʡ ʥʘʛʨʫʟʢʠ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʩʘʡʪ, ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʤʘʣʘʷ ʯʘʩʪʴ ʤʝʪʦʜʦʚ: 

1. ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʨʦʩʦʚ ʚ ʤʠʥʫʪʫ; 

2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯʠ ʥʘ ʚʳʛʨʫʟʢʫ ʜʘʥʥʳʭ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ; 
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3. ʂʵʰʠʨʦʚʘʥʠʝ ʧʨʦʡʜʝʥʥʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ; 

4. ʉʦʭʨʘʥʝʥʠʝ ʪʨʝʢʘ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʠʩʢʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʘʡʪʫ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ 

ʧʦʚʪʦʨʥʦʛʦ ʧʦʧʘʜʘʥʠʷ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʫ; 

5. ʅʝʜʦʧʫʱʝʥʠʝ ʟʘʧʨʦʩʦʚ ʢʦʥʪʝʥʪʘ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʪʨʝʙʫʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ. 

- Web scraper ʜʦʣʞʝʥ ʫʤʝʪʴ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ. ʉʣʝʜʫʝʪ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʢʣʘʜʳʚʘʪʴ ʤʘʨʰʨʫʪ ʦʙʭʦʜʘ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʘʡʪʫ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʦʙʥʦ ʥʘʚʠʛʘʮʠʠ ʦʙʳʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ [9]. 

- ʀʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʨʘʬʠʢʘ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʘʣʛʦʨʠʪʤʝ ʨʘʙʦʪʳ web scraper ʟʘʣʦʞʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʣʫʯʘʡʥʳʭ ʧʝʨʝʨʳʚʦʚ ʤʝʞʜʫ 

ʟʘʧʨʦʩʘʤʠ ʩʪʨʘʥʠʮ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʦʙʨʘʱʝʥʠʡ ʢ ʩʘʡʪʫ. 

- ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʚ ʀʥʪʝʨʥʝʪʝ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʥʝʰʥʠʤʠ IP-ʘʜʨʝʩʘʤʠ. 

ʕʪʦ ʧʦʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʧʘʜʘʥʠʷ ʧʦʠʩʢʦʚʦʛʦ ʘʛʝʥʪʘ ʚ ʯʝʨʥʳʝ ʩʧʠʩʢʠ ʩʘʡʪʦʚ [3]. 

- ʉʦʙʣʶʜʘʪʴ ʠ ʫʚʘʞʘʪʴ ʧʦʣʠʪʠʢʫ ʠ ʧʦʞʝʣʘʥʠʷ ʚʣʘʜʝʣʴʮʝʚ ʚʝʙ-ʨʝʩʫʨʩʦʚ. ɺʘʞʥʦ 

ʠʟʫʯʠʪʴ ʬʘʡʣ robots.txt ʥʘ ʮʝʣʝʚʦʤ ʩʘʡʪʝ. ɺ robots.txt ʚʝʙ-ʩʘʡʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʠʩʢʦʚʳʭ ʘʛʝʥʪʦʚ ʩ ʚʝʙ-ʨʝʩʫʨʩʦʤ. ʆʜʥʠ ʩʘʡʪʳ ʟʘʧʨʝʱʘʶʪ 

ʨʘʙʦʪʫ web scraper, ʜʨʫʛʠʝ ʧʦʣʥʦʩʪʴʶ ʦʪʢʨʳʪʳ ʜʣʷ ʦʙʭʦʜʘ ʧʦʠʩʢʦʚʦʡ ʧʨʦʛʨʘʤʤʦʡ. ʀʟʚʣʝʯʝʥʠʝ 

ʜʘʥʥʳʭ ʩ ʩʘʡʪʦʚ, ʟʘʧʨʝʱʘʶʱʠʭ ʩʢʘʥʠʨʦʚʘʥʠʝ, ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʧʨʘʚʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɺʝʨʥʳʤ 

ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʚʦʟʜʝʨʞʘʥʠʝ ʦʪ ʜʦʙʳʯʠ ʜʘʥʥʳʭ ʩ ʧʦʜʦʙʥʳʭ ʨʝʩʫʨʩʦʚ [6]. 

ʀʟʚʣʝʯʝʥʠʝ ʦʛʨʦʤʥʳʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ 

Web scrapers ʧʦʩʝʱʘʶʪ ʤʥʦʞʝʩʪʚʦ ʚʝʙ-ʩʪʨʘʥʠʮ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʣʝʟʥʳʝ ʜʘʥʥʳʝ. ʇʨʠ 

ʩʢʘʥʠʨʦʚʘʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʙ-ʩʪʨʘʥʠʮ, ʢʦʥʝʯʥʦʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʧʦʠʩʢʦʚʳʭ ʘʛʝʥʪʦʚ 

ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʠʩʯʠʩʣʷʪʴʩʷ ʚ ʩʫʪʢʘʭ. ʆʜʥʘʢʦ, ʝʩʣʠ ʜʝʣʦ ʜʦʭʦʜʠʪ ʜʦ ʠʟʚʣʝʯʝʥʠʷ 

ʜʘʥʥʳʭ ʠʟ ʤʠʣʣʠʦʥʦʚ ʚʝʙ-ʩʪʨʘʥʠʮ, ʥʘʧʨʠʤʝʨ, ʢʨʫʧʥʳʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ, ʪʦ ʚʳʧʦʣʥʝʥʠʝ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʟʘʥʷʪʴ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ ʠʣʠ ʤʝʩʷʮʝʚ. 

ɹʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʯʘʩʪʦ ʪʨʝʙʫʶʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ data mining 

(ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ), ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ, 

ʦʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʥʝʭʚʘʪʢʠ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʙʫʜʝʪ ʧʦʣʝʟʝʥ ʧʨʦʝʢʪ ImageNet, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʤʘʩʩʠʚʥʫʶ ʙʘʟʫ ʘʥʥʦʪʠʨʦʚʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʝʢʪʦʚ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʪʝʢʩʪʘ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʦʚʘʨʝʤ One Billion Word Benchmark. 

ʂʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ, ʪʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʪʦʠʪ ʦʪʜʘʚʘʪʴ 

ʦʪʢʨʳʪʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʚʳʭ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʦʚ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʜʘʥʥʳʭ ʠʟ ʢʨʫʧʥʳʭ ʚʝʙ-ʨʝʩʫʨʩʦʚ ʥʘʜʦ ʟʘʜʝʡʩʪʚʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʝʩʫʨʩʳ. 
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ʈʝʘʣʠʟʘʮʠʷ ʟʘʜʘʯ web scraping ʚ web scrapers 

ʉʣʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ web scrapers ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʚʝʙ-ʨʝʩʫʨʩʘ. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʜʘʥʥʳʭ, ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʧʦʠʩʢʦʚʳʭ ʘʛʝʥʪʦʚ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʝʢʪʳ. ʋʩʣʦʚʥʦ ʪʘʢʠʝ ʫʣʫʯʰʝʥʠʷ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʫʨʦʚʥʝʡ, ʧʦʜʜʝʨʞʢʘ ʢʦʪʦʨʳʭ ʜʦʙʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʇʨʝʜʩʪʘʚʠʤ ʧʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ web scraper ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʝʡ: 

- ʋʨʦʚʝʥʴ 1. ʇʨʦʩʪʦʡ ʩʢʨʠʧʪ. 

- ʋʨʦʚʝʥʴ 2. ʇʘʫʢ ʩ ʧʦʜʜʝʨʞʢʦʡ Cookie. 

- ʋʨʦʚʝʥʴ 3. ʇʘʫʢ ʩ ʧʦʜʜʝʨʞʢʦʡ AJAX. 

- ʋʨʦʚʝʥʴ 4. ʇʘʫʢ ʩ ʜʚʠʞʢʦʤ ʚʝʙ-ʙʨʘʫʟʝʨʘ. 

- ʋʨʦʚʝʥʴ 5. ʇʘʫʢ ʩ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

- ʋʨʦʚʝʥʴ 6. ʇʘʫʢ ʩ ʧʦʜʜʝʨʞʢʦʡ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʦʚ. 

ʇʦʜ ʧʨʦʩʪʳʤ ʩʢʨʠʧʪʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʠʩʢʦʚʳʡ ʘʛʝʥʪ, ʚʳʧʦʣʥʷʶʱʠʡ GET-ʟʘʧʨʦʩʳ ʢ 

ʩʝʨʚʝʨʫ ʠ ʚʳʯʣʝʥʷʶʱʠʡ ʧʦʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʝʙ-ʩʪʨʘʥʠʮ ʧʫʪʝʤ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠʤʳʭ HTML-

ʙʣʦʢʦʚ ʠʣʠ CCS-ʩʪʠʣʝʡ. ʅʘʚʠʛʘʮʠʷ ʪʘʢʠʭ ʨʦʙʦʪʦʚ ʧʦ ʚʝʙ-ʩʘʡʪʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ URL-

ʰʘʙʣʦʥʘʤ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪʩʷ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʧʨʦʛʨʘʤʤʳ. ʇʦʜʜʝʨʞʢʘ Cookie ʥʝʦʙʭʦʜʠʤʘ ʥʘ ʪʝʭ 

ʩʘʡʪʘʭ, ʛʜʝ ʝʩʪʴ ʘʚʪʦʨʠʟʘʮʠʷ. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʧʨʦʝʢʪʘ web scraper 

ɺʳʜʝʣʝʥʥʳʝ ʫʨʦʚʥʠ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʟʘʜʘʯ web scraping, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʠʟʚʣʝʯʝʥʠʶ ʜʘʥʥʳʭ ʠʟ HTML-ʩʦʜʝʨʞʠʤʦʛʦ ʩʪʨʘʥʠʮ ʜʦʩʪʘʪʦʯʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʫʨʦʚʥʠ 1 ʠ 2. ɼʣʷ ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʙ-ʩʪʨʘʥʠʮ ʩʣʝʜʫʝʪ 

ʚʳʧʦʣʥʠʪʴ ʫʩʣʦʚʠʷ ʫʨʦʚʥʝʡ ʩ 1 ʧʦ 4. ɽʩʣʠ ʜʝʣʦ ʢʘʩʘʝʪʩʷ ʩʘʡʪʦʚ, ʩʦʜʝʨʞʘʱʠʝ ʩʜʝʨʞʠʚʘʶʱʠʝ 
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ʬʘʢʪʦʨʳ ʠʣʠ ʠʟʚʣʝʯʝʥʠʷ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ, ʪʦ ʧʦʜʜʝʨʞʢʘ ʚʩʝʭ 6 ʫʨʦʚʥʝʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʰʘʛʦʤ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʠʩʢʦʚʦʛʦ ʧʘʫʢʘ. ʅʘ ʨʠʩʫʥʢʝ 1 ʠʟʦʙʨʘʞʝʥʘ 

ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʪʥʦʰʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʘʜʘʯ web scraping ʠ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʫʨʦʚʥʝʡ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʜʦʙʳʯʝ ʠʥʬʦʨʤʘʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

Web scraping ʩʘʡʪʦʚ ð ʵʪʦ ʪʨʫʜʦʝʤʢʘʷ ʠ ʢʨʦʧʦʪʣʠʚʘʷ ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʛʣʫʙʦʢʠʭ ʟʥʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʥʘʨʘʚʥʝ ʩ ʦʧʳʪʦʤ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ web scraping ʪʨʝʙʫʝʪ ʙʦʣʴʰʦʡ ʩʪʝʢ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʨʝʰʘʪʴ ʩʣʦʞʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʚʣʝʯʝʥʠʝʤ ʚʝʙ-ʜʘʥʥʳʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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ʋɼʂ 004.89  

ʈɸɿʈɸɹʆʊʂɸ ʂʆʅʎɽʇʎʀʀ ʇʈʆɻʈɸʄʄʅʆ-ɸʇʇɸʈɸʊʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

çʋʅʀɺɽʈʉɸʃʔʅɸʗ ʉʀʉʊɽʄɸ ʈɸʉʇʆɿʅɸɺɸʅʀʗè  

ɼʃʗ ʃʖɼɽʁ ʉ ʅɸʈʋʐɽʅʀʗʄʀ ɿʈɽʅʀʗ 

ʀʣʴʠʥ ɺ.ʉ., ʊʝʨʝʭʦʚ ɺ.ʀ., ʇʦʧʦʚʘ ʄ.ʉ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʣʶʜʝʡ 

ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ, ʥʝ ʚʩʝʛʜʘ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʠʤʝʶʪ ʩʚʦʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ. ʉ ʫʯʝʪʦʤ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʩʪʘʪʴʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ ʨʝʰʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ. ʆʧʨʝʜʝʣʝʥʳ ʟʘʜʘʯʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʭ 

ʨʝʰʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʋʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʣʷ ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʘʙʠʣʠʪʘʮʠʷ ʠ ʘʙʠʣʠʪʘʮʠʷ ʠʥʚʘʣʠʜʦʚ, ʣʶʜʠ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷ, 

ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ. 

 

GOAL SETTING FOR THE DEVELOPMENT OF THE SOFTWARE AND HARDWARE 

COMPLEX çUNIVERSAL RECOGNITION SYSTEMè  

FOR PEOPLE WITH VISION DISABILI TIES 

Ilin V.S., Terekhov V.I., Popova M.S. 

The existing technical means of rehabilitation aimed to solve problems of people with vision 

disabilities do not always meet the user requirements and needs, and also have their technological 

disadvantages. Taking into account the analysis, the article proposes the concept of a software and 

hardware complex aimed to solve the existing problems. The tasks and the sequence of their solutions 

while creating the hardware and software complex "Universal recognition system for people with vision 

disabilities" are defined in this article. 

Keywords: rehabilitation of the disabled people, people with vision disabilities, universal 

recognition system, computer vision. 

 

ɺʚʝʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘ 2014 ʛʦʜ ʚʦ ʚʩʸʤ ʤʠʨʝ 

ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʧʦʨʷʜʢʘ 39 ʤʠʣʣʠʦʥʦʚ ʩʣʝʧʳʭ ʣʶʜʝʡ ʠ 246 ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʩ ʧʣʦʭʠʤ ʟʨʝʥʠʝʤ 

[1]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʪʘ ʮʠʬʨʘ ʜʦʭʦʜʠʪ ʜʦ 270 ʪʳʩʷʯ ʯʝʣʦʚʝʢ [2].  
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ʇʨʦʙʣʝʤʳ ʠʥʚʘʣʠʜʦʚ ʨʝʰʘʶʪ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 2009 ʛʦʜʫ ʙʳʣʘ 

ʟʘʧʫʱʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ çɼʦʩʪʫʧʥʘʷ ʩʨʝʜʘè [3]. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʳʧʦʣʥʷʝʪʩʷ 

ʫʞʝ III ʵʪʘʧ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʧʝʨʠʦʜ ʩ 2016 ʧʦ 2028 ʛʦʜʘ. ʈʘʟʨʘʙʦʪʢʘʤ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʘʩʩʠʩʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʪʨʦʡʩʪʚ ʚ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ 

ʧʦʩʚʷʱʝʥʳ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ - ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʣʦʚʠʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʩʣʫʛ ʚ ʧʨʠʦʨʠʪʝʪʥʳʭ ʩʬʝʨʘʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʚʘʣʠʜʦʚ ʠ ʜʨʫʛʠʭ 

ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. ɺʪʦʨʦʝ - ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ. ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʜʝʨʞʢʫ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʨʘʩʣʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʚʘʨʦʚ ʜʣʷ ʣʠʮ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʟʜʦʨʦʚʴʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʩ ʮʝʣʴʶ 

ʧʨʦʜʚʠʞʝʥʠʷ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʚ 2016 ʛʦʜʫ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʚʳʷʚʣʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʣʝʧʦʛʣʫʭʠʭ ʣʶʜʝʡ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʩʪʨʦʡʩʪʚ [4], ʧʨʦʚʦʜʠʤʦʝ ʥʘ ʙʘʟʝ 

ɹʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʛʦ ʬʦʥʜʘ ʧʦʜʜʝʨʞʢʠ ʩʣʝʧʦʛʣʫʭʠʭ çʉʦ-ʝʜʠʥʝʥʠʝè ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ:  

- ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʣʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʫʨʦʚʥʝ ʥʦʛ; 

- ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʣʢʠʭ ʷʤʦʢ ʠ ʩʪʫʧʝʥʝʢ; 

- ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʫʨʦʚʥʝ ʛʦʣʦʚʳ; 

- ʚ ʦʨʠʝʥʪʘʮʠʠ, ʩ ʮʝʣʴʶ ʧʦʥʠʤʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ;  

- ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ 

ɼʣʷ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ, 

ʩʚʝʪʦʬʦʨʳ ʠ ʪ.ʧ., ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʇɸʂ), 

ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʩʨʘʚʥʠʪʴ ʠ ʜʘʪʴ ʦʮʝʥʦʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʫʩʪʨʦʡʩʪʚʘʤ, ʙʘʟʠʨʫʶʱʠʤʩʷ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʜʭʦʜʘʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʝʜʣʦʞʠʪʴ ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʮʝʥʦʯʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ [5], ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ ʚ ʨʘʤʢʘʭ ʧʨʦʚʦʜʠʤʳʭ ʘʚʪʦʨʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚ ʠ ʠʭ ʦʮʝʥʢʠ. 
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ʊʘʙʣʠʮʘ 1. ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ 

ˉ  

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʫʩʪʨʦʡʩʪʚʘ 

ʇʘʨʘʤʝʪʨʳ ʆʮʝʥʢʘ 

1. ʆʧʨʝʜʝʣʝʥʠʝ 

ʧʨʝʧʷʪʩʪʚʠʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʧʨʝʧʷʪʩʪʚʠʷ ʚʧʝʨʝʜʠ ʥʘ ʫʨʦʚʥʝ ʛʦʣʦʚʳ ʠ 

ʥʘ ʫʨʦʚʥʝ ʥʦʛ 

4 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʧʨʝʧʷʪʩʪʚʠʷ ʚʧʝʨʝʜʠ ʥʘ ʫʨʦʚʥʝ ʛʦʣʦʚʳ 3 

ʀʥʬʦʨʤʠʨʦʚʘʥʠʠ ʦ ʥʘʣʠʯʠʠ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ ʫʨʦʚʥʝ ʛʦʣʦʚʳ 

ʠʣʠ ʥʘ ʫʨʦʚʥʝ ʥʦʛ 

2 

ɼʨʫʛʦʝ 1 

2. ʇʨʝʜʦʩʪʘʚʣʷʝʤʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʨʝʧʷʪʩʪʚʠʠ ʥʘ 

ʫʨʦʚʥʝ ʛʦʣʦʚʳ 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʧʠʩʘʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʠʭ 

(ʣʶʙʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʚʧʝʨʝʜʠ ʧʦ ʪʨʝʙʦʚʘʥʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ) 

4 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʧʠʩʘʥʠʷ ʙʣʠʞʘʡʰʝʛʦ ʧʨʝʧʷʪʩʪʚʠʷ 3 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʙʣʠʞʘʡʰʝʛʦ 

ʧʨʝʧʷʪʩʪʚʠʷ 

2 

ʀʥʬʦʨʤʘʮʠʷ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 1 

3. ʇʨʝʜʦʩʪʘʚʣʷʝʤʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʨʝʧʷʪʩʪʚʠʠ ʥʘ 

ʫʨʦʚʥʝ ʥʦʛ 

ʇʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʣʢʠʭ ʧʨʝʧʷʪʩʪʚʠʷʭ 

(ʚʳʩʪʫʧʳ ʜʦ 30 ʤʤ) ʠ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʨʝʣʴʝʬʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 

4 

ʇʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʨʝʣʴʝʬʘ 

ʧʦʚʝʨʭʥʦʩʪʠ 

3 

ʇʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʣʢʠʭ ʧʨʝʧʷʪʩʪʚʠʷʭ 

(ʚʳʩʪʫʧʳ ʦʪ 30 ʤʤ)  

2 

ʀʥʬʦʨʤʘʮʠʷ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 1 

4. ʄʝʪʦʜ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ 

ʊʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʦʡ ʤʝʪʦʜ (ʥʘ ʚʳʙʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ) 4 

ʊʘʢʪʠʣʴʥʳʡ ʤʝʪʦʜ (ʚʠʙʨʘʮʠʷ ʠ ʜʨʫʛʠʝ) 3 

ɿʚʫʢʦʚʦʡ ʤʝʪʦʜ (ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʩʪʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ) 2 

ɼʨʫʛʦʡ 1 

5 ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʦʙʫʯʝʥʠʝ 

ʅʝ ʪʨʝʙʫʝʪʩʷ 4 

ɼʦ ʦʜʥʦʡ ʥʝʜʝʣʠ 3 

ʆʪ ʦʜʥʦʡ ʥʝʜʝʣʠ ʜʦ 2-ʭ ʤʝʩʷʮʝʚ 2 

2 ʤʝʩʷʮʘ ʠ ʙʦʣʝʝ 1 

6 ɿʘʱʠʪʘ ʦʪ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ 

ʀʤʝʝʪ ʟʘʱʠʪʫ ʦʪ ʚʣʘʛʠ ʠ ʧʳʣʠ ʧʦ ʩʪʘʥʜʘʨʪʫ ʥʝ ʤʝʥʝʝ IP62 

(ʧʳʣʝʥʝʧʨʦʥʠʮʘʝʤʦʝ ʠ ʚʳʜʝʨʞʠʚʘʝʪ ʢʘʧʣʠ ʧʦʜ ʫʛʣʦʤ 15Á) 

4 

ʀʤʝʝʪ ʥʝʙʦʣʴʰʫʶ ʟʘʱʠʪʫ ʦʪ ʚʣʘʛʠ ʠ ʧʳʣʠ ʧʦ ʩʪʘʥʜʘʨʪʫ 

IP5x (ʧʳʣʝʟʘʱʠʱʝʥʥʦʝ) 

3 

ɿʘʱʠʪʳ ʥʝ ʠʤʝʝʪ, ʥʦ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ 

ʫʣʠʮʝ 

2 

ʅʝ ʠʤʝʝʪ ʟʘʱʠʪʳ, ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʫʩʪʨʦʡʩʪʚʦ ʤʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʪʦʣʴʢʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

1 

7 ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ 

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʨʘʩʧʠʩʘʥʠʝʤ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʪʴ ʥʦʤʝʨ 

ʧʦʜʲʝʟʞʘʶʱʝʛʦ ʤʘʨʰʨʫʪʘ 

4 

ʋʩʪʨʦʡʩʪʚʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʦʤʝʨ ʤʘʨʰʨʫʪʘ ʧʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʤʝʪʢʘʤ  

3 
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ˉ  

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʫʩʪʨʦʡʩʪʚʘ 

ʇʘʨʘʤʝʪʨʳ ʆʮʝʥʢʘ 

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʩ ʨʘʩʧʠʩʘʥʠʝʤ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

2 

ʀʥʬʦʨʤʘʮʠʷ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 1 

8 ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ 

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ GPS ʤʦʜʫʣʴ ʠ ʠʤʝʝʪ ʬʫʥʢʮʠʦʥʘʣ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʥʘʚʠʛʘʪʦʨʘ, ʤʦʞʝʪ ʚʝʩʪʠ ʢʘʢ ʢ ʘʜʨʝʩʫ, ʪʘʢ ʠ ʢ 

ʫʢʘʟʘʥʥʦʤʫ ʤʝʩʪʫ (ʢʘʬʝ, ʤʝʪʨʦ ʠ ʜʨ.) 

4 

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ GPS ʤʦʜʫʣʴ, ʦʧʦʚʝʱʘʝʪ ʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʠ ʤʦʞʝʪ ʚʝʩʪʠ ʧʦ ʤʝʩʪʥʦʩʪʠ ʢ 

ʫʢʘʟʘʥʥʦʤʫ ʘʜʨʝʩʫ 

3 

ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ GPS ʤʦʜʫʣʴ, ʦʧʦʚʝʱʘʝʪ ʦ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ  

2 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 1 

9 ɺʨʝʤʷ ʘʚʪʦʥʦʤʥʦʡ 

ʨʘʙʦʪʳ 

8 ʯʘʩʦʚ ʠ ʙʦʣʝʝ  4 

6-8 ʯʘʩʦʚ 3 

4-6 ʯʘʩʦʚ 2 

ʄʝʥʝʝ 4 ʯʘʩʦʚ 1 

10 ɼʦʩʪʫʧʥʦʩʪʴ ʚ ʈʌ ɼʦʩʪʫʧʥʘ ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʊʉʈ (ʧʦʜʜʝʨʞʢʘ ʌʦʥʜʘ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ) ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʈʌ 

4 

ɼʦʩʪʫʧʥʘ ʥʘ ʈʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʊʉʈ (ʧʦʜʜʝʨʞʢʘ ʌʦʥʜʘ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ)  

3 

ɼʦʩʪʫʧʥʘ ʜʣʷ ʧʦʢʫʧʢʠ ʯʝʨʝʟ ʜʠʩʪʨʠʙʴʶʪʦʨʦʚ 2 

ʅʝ ʜʦʩʪʫʧʥʘ ʚ ʈʌ 1 

11 

 

ɺʥʝʰʥʠʡ ʚʠʜ 

ʫʩʪʨʦʡʩʪʚʘ 

ʅʝʟʘʤʝʪʥʳʡ ʛʘʜʞʝʪ ʥʘ ʦʜʝʞʜʫ 4 

ʆʯʢʠ ʠʣʠ ʥʘʩʘʜʢʠ ʥʘ ʦʙʫʚʴ 3 

ʊʨʦʩʪʴ ʠʣʠ ʥʦʩʠʤʳʡ ʙʨʘʩʣʝʪ 2 

ɼʨʫʛʦʝ 1 
 

ɺʳʯʠʩʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʤʦʛʘʶʱʠʭ ʣʶʜʷʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ ʚ ʦʨʠʝʥʪʠʨʦʚʘʥʠʠ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʸʪ ʚʝʩʦʚʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʞʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʨʘʩʯʸʪʘ 

ʙʨʘʣʠʩʴ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʝʩʣʠ ʧʝʨʚʳʡ ʚʘʞʥʝʝ ʚʪʦʨʦʛʦ, ʪʦ ʝʛʦ ʚʘʞʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʪʦʨʳʤ ʨʘʚʥʷʣʘʩʴ 1, ʠʥʘʯʝ 0. ɽʩʣʠ ʦʙʘ ʧʦʢʘʟʘʪʝʣʷ ʦʢʘʟʳʚʘʣʠʩʴ ʨʘʚʥʳʤʠ ʧʦ 

ʚʘʞʥʦʩʪʠ, ʪʦ ʠʤ ʧʨʠʩʚʘʠʚʘʣʦʩʴ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 0,5. ʇʦʩʣʝ ʯʝʛʦ ʜʘʥʥʳʡ ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʳʯʠʩʣʷʣʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ 
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ʛʜʝ ki ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʞʥʦʩʪʠ,  

n ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʸʪʳ ʚʝʩʦʚ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ. 

ʊʘʙʣʠʮʘ 2 ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ 

 
ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 ʇ9 ʇ10 ʇ11 ɺʝʩ 

ʇ1 1 0,5 0,5 0,5 1 1 1 1 1 1 1 0,144 

ʇ2 0,5 1 0,5 0,5 1 1 1 1 1 1 1 0,144 

ʇ3 0,5 0,5 1 0,5 1 1 1 1 1 1 1 0,144 

ʇ4 0,5 0,5 0,5 1 1 1 1 1 1 1 1 0,144 

ʇ5 0 0 0 0 1 0,5 1 1 0 0,5 0,5 0,068 

ʇ6 0 0 0 0 0,5 1 1 1 0 0,5 1 0,076 

ʇ7 0 0 0 0 0 0 1 0,5 0 0,5 0,5 0,038 

ʇ8 0 0 0 0 0 0 0,5 1 0 0,5 1 0,045 

ʇ9 0 0 0 0 1 1 1 1 1 0,5 1 0,098 

ʇ10 0 0 0 0 0,5 0,5 0,5 0,5 0,5 1 1 0,068 

ʇ11 0 0 0 0 0,5 0 0,5 0 0 0 1 0,030 
 

ʆʮʝʥʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʠʚʘʥʠʷ 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʦʩʴ 15 ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʭ 

ʦʮʝʥʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. ɼʣʷ ʦʮʝʥʢʠ ʫʩʪʨʦʡʩʪʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ 

ʩʦʦʪʥʦʰʝʥʠʝ: 

ä
=

=
n

j j

j,i

i
ɺʇ

ʆʇ
ʀO

1

, 

ʛʜʝ ʀOi ï ʠʪʦʛʦʚʘʷ ʦʮʝʥʢʘ i-ʛʦ ʫʩʪʨʦʡʩʪʚʘ, j ï ʥʦʤʝʨ ʧʦʢʘʟʘʪʝʣʷ, ʆʇi,j ï ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʷ i-ʛʦ 

ʫʩʪʨʦʡʩʪʚʘ, ɺʇj ï ʚʝʩ j-ʛʦ ʧʦʢʘʟʘʪʝʣʷ, n ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

 
ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 ʇ9 ʇ10 ʇ11 

ʀʪʦʛʦʚʘʷ 

ʦʮʝʥʢʘ ʀOi 

ʂʦʤʧʣʝʢʩ ʛʘʜʞʝʪʦʚ ʜʣʷ 

ʥʝʟʨʷʯʠʭ 
2 2 4 2 2 3 3 4 2 4 2 2,623 

BrainPort V100 3 3 1 3 2 4 1 1 3 3 3 2,553 

ɸʂ BAT-1 2 2 3 3 3 2 1 1 2 4 3 2,439 

Oriense 3 3 1 2 2 4 1 4 1 4 2 2,386 

OrCam 3 3 1 2 3 4 1 1 2 2 4 2,341 

Seeing AI 3 3 1 2 2 3 1 1 2 3 3 2,235 

Horus 3 4 1 2 2 2 1 1 2 2 3 2,235 

ʇʨʠʣʦʞʝʥʠʝ ARIANNA 3 1 1 3 4 3 1 1 2 3 2 2,197 
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Visually Impaired Assistant 2 2 1 3 2 4 1 3 2 2 2 2,159 

AI Glasses 3 4 1 2 2 1 1 3 1 1 3 2,083 

vOICe 2 2 1 2 1 3 3 2 2 4 3 2,068 

Assisted Vision Smart Glasses 3 3 1 2 2 1 1 3 1 1 3 1,939 

ʇʨʠʣʦʞʝʥʠʝ Aipoly 2 1 2 3 2 1 4 1 1 3 1 1,894 

ɸʙʦʥʝʥʪʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʆʈʀɽʅʊʀʈ 
1 1 1 2 3 3 3 1 2 4 2 1,841 

FingerReader 1 1 1 2 4 2 1 1 3 2 1 1,689 
 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ (ʪʘʙʣʠʮʘ 3) ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʢʘʟʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ:  

1. ʂʦʤʧʣʝʢʩ ʛʘʜʞʝʪʦʚ ʜʣʷ ʥʝʟʨʷʯʠʭ [6]. ʂʦʤʧʣʝʢʩ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʨʦʩʩʠʡʩʢʠʤ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʥʦʡ ʘʢʮʝʥʪ ʩʚʦʠʭ ʫʩʪʨʦʡʩʪʚ ʜʝʣʘʝʪ ʥʘ ʥʝʚʳʩʦʢʫʶ ʮʝʥʫ. ɺ 

ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʚʭʦʜʷʪ ʦʯʢʠ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʤʠʢʨʦʛʦʚʦʨʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʨʝʘʛʠʨʫʶʪ ʥʘ 

ʩʧʝʮʠʘʣʴʥʳʝ ʠʥʬʨʘʢʨʘʩʥʳʝ ʤʝʪʢʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʫʶ ʪʨʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʠʥʮʠʧʫ 

ʵʭʦʣʦʢʘʪʦʨʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʛʘʜʞʝʪʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʝʧʦʤʝʯʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ.  

2. BrainPort V100 [7]. ʉʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Wicab, ʠʩʧʦʣʴʟʫʝʪ 

ʢʘʤʝʨʫ, ʟʘʢʨʝʧʣʝʥʥʫʶ ʥʘ ʦʯʢʘʭ, ʠ ʥʝʙʦʣʴʰʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʧʨʠʩʦʩʢʫ ʥʘ ʷʟʳʢʝ. ʂʘʤʝʨʘ ʬʠʢʩʠʨʫʝʪ 

ʦʙʲʝʢʪʳ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʧʦʩʳʣʘʝʪ ʩʠʛʥʘʣʳ ʥʘ ʚʥʫʪʨʠʨʦʪʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʤʘʩʩʠʚ ʠʟ 400 ʵʣʝʢʪʨʦʜʦʚ ʥʘ ʩʚʦʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʦʱʫʱʝʥʠʝ ʧʦʢʘʣʳʚʘʥʠʷ ʚ ʨʘʟʥʳʭ 

ʪʦʯʢʘʭ, ʢʦʪʦʨʦʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʢʘʨʪʫ ʪʦʛʦ, ʯʪʦ ʚʠʜʠʪ ʢʘʤʝʨʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʷʟʳʢʝ. ʏʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʧʝʨʝʜ 

ʥʠʤ. ɹʝʣʳʝ ʧʠʢʩʝʣʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʱʫʱʘʶʪʩʷ ʥʘ ʷʟʳʢʝ ʢʘʢ ʩʠʣʴʥʦʝ ʧʦʢʘʣʳʚʘʥʠʝ, ʯʝʨʥʳʝ ʚʦʦʙʱʝ 

ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ, ʘ ʩʝʨʳʝ ʠʤʝʶʪ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʷʟʳʢ. ʇʦ ʩʣʦʚʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʵʪʦ ʦʱʫʱʘʝʪʩʷ ʢʘʢ ʢʘʨʪʠʥʢʘ, ʢʦʪʦʨʘʷ ʨʠʩʫʝʪʩʷ ʤʝʣʢʠʤʠ ʧʫʟʳʨʴʢʘʤʠ ʥʘ ʷʟʳʢʝ. 

3. ɸʂ BAT-1 [8]. ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʫʩʪʨʦʡʩʪʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ 

ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʦʯʢʦʚ ʠ ʥʘʩʘʜʦʢ ʥʘ 

ʦʙʫʚʴ ʩʣʝʧʦʛʦ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʧʦʤʦʱʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʪʯʠʢʦʚ ʫʩʪʨʦʡʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ 

ʜʦ ʦʙʲʝʢʪʘ ʠ ʤʦʞʝʪ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʯʝʣʦʚʝʢʘ ʦ ʧʨʝʧʷʪʩʪʚʠʠ ʪʘʢʪʠʣʴʥʳʤ ʤʝʪʦʜʦʤ: ʠʟʤʝʥʷʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʠʙʨʦʤʦʪʦʨʘ, ʫʩʪʨʦʡʩʪʚʦ ʧʦʤʦʛʘʝʪ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʢʘʢʦʤ ʧʨʠʤʝʨʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʠ ʚ ʢʘʢʦʡ ʩʪʦʨʦʥʝ ʥʘʭʦʜʠʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝ. ɺ ʫʩʪʨʦʡʩʪʚʝ çʦʯʢʠè 

ʫʯʪʝʥʘ ʬʫʥʢʮʠʷ ʫʩʪʘʥʦʚʢʠ ʛʨʘʥʠʯʥʦʛʦ ʜʦ ʦʙʲʝʢʪʦʚ ʩʦʩʪʦʷʥʠʷ. ʊʘʢʞʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʦʥʦ ʩʧʦʩʦʙʥʦ ʩʚʷʟʳʚʘʪʴʩʷ ʩʦ ʩʤʘʨʪʬʦʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ. ʋʩʪʨʦʡʩʪʚʦ çʥʘʩʘʜʢʠ ʥʘ ʦʙʫʚʴè ʩʧʦʩʦʙʥʦ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ 
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ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʤʝʣʢʠʭ (ʦʪ 30 ʤʤ ʚ ʚʳʩʦʪʫ) ʧʨʝʧʷʪʩʪʚʠʷʭ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦʙʳ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʠʟʤʝʥʝʥʠʠ ʚʳʩʦʪʳ ʨʝʣʴʝʬʘ.  

4. ʋʩʪʨʦʡʩʪʚʦ Oriense [9]. ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʈʌ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʥʘʚʠʛʘʮʠʶ ʧʦ ʛʦʨʦʜʫ 

ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ. ʇʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʦʜʫʣʷ 

ʫʩʪʨʦʡʩʪʚʦ ʩʧʦʩʦʙʥʦ ʦʧʦʚʝʱʘʪʴ ʦ ʧʨʝʧʷʪʩʪʚʠʷʭ. ʆʜʥʘʢʦ ʫ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʝʪʩʷ ʜʚʘ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʘ. ɺʦ-ʧʝʨʚʳʭ, ʤʦʜʫʣʴ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʨʝʧʷʪʩʪʚʠʷʭ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʘ 

ʚʦ-ʚʪʦʨʳʭ, ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʤʦʜʫʣʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʩʦ ʩʪʝʨʝʦʧʘʨʳ. 

5. ʋʩʪʨʦʡʩʪʚʦ OrCam [10]. ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʘʜʞʝʪ-ʥʘʩʘʜʢʫ ʥʘ ʦʯʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʀʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʧʨʦʜʫʢʪ ʩʧʦʩʦʙʝʥ ʧʦʤʦʯʴ ʣʶʜʷʤ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ ʚ ʯʪʝʥʠʠ ʪʝʢʩʪʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʣʠʮ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ. ɽʩʣʠ ʚʣʘʜʝʣʝʮ ʛʘʜʞʝʪʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʟʥʘʢʦʤʦʤʫ ʯʝʣʦʚʝʢʫ ʠʣʠ ʤʝʩʪʫ 

(ʘ ʵʪʠ ʚʝʱʠ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʧʘʤʷʪʴ ʫʩʪʨʦʡʩʪʚʘ), ʪʦ OrCam ʩʦʦʙʱʠʪ ʦʙ ʵʪʦʤ. ɾʝʩʪʳ ʧʦʟʚʦʣʷʶʪ 

çʟʘʧʦʤʠʥʘʪʴè ʧʨʝʜʤʝʪʳ ʠ ʣʠʮʘ. 

6. ʇʨʦʝʢʪ Seeing AI [11]. ʇʨʦʜʫʢʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʘʥʠʝʡ Microsoft, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʫʩʪʨʦʡʩʪʚʦ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʧʠʩʘʥʠʡ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʦʧʠʩʳʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʥ ʤʦʞʝʪ ʟʘʧʝʯʘʪʣʝʪʴ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ. ʀʟ ʥʝʜʦʩʪʘʪʢʦʚ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ ʨʘʟʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʣʠʰʴ 

ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʙʝʣʦʡ ʪʨʦʩʪʠ ʥʝʟʨʷʯʝʛʦ ʠ ʥʝ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʙʲʝʢʪʦʚ.  

7. ʋʩʪʨʦʡʩʪʚʦ Horus [12]. ʈʘʟʨʘʙʦʪʢʘ ʦʧʠʩʳʚʘʝʪ ʦʢʨʫʞʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦʙʳ ʧʦʤʦʯʴ 

ʝʤʫ ʠʟʙʝʞʘʪʴ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʨʘʩʧʦʟʥʘʝʪ ʣʠʮʘ ʦʢʨʫʞʘʶʱʠʭ ʣʶʜʝʡ ʠ ʧʨʝʜʤʝʪʳ, ʘ 

ʪʘʢʞʝ ʩʧʦʩʦʙʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʯʠʪʳʚʘʪʴ ʟʥʘʢʠ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʠʪʘʪʴ ʢʥʠʛʠ. ʉʘʤ ʛʘʜʞʝʪ 

ʩʦʩʪʦʠʪ ʠʟ ʥʘʫʰʥʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʠʥʮʠʧʫ ʢʦʩʪʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʢʦʨʧʫʩʘ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʪʩʷ ʚʩʷ ʘʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʚʝ ʢʘʤʝʨʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ 

ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʝ ʟʨʝʥʠʝ. ʋʩʪʨʦʡʩʪʚʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʀʪʘʣʠʠ, ʠ ʝʛʦ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘʤʝʯʘʝʪʩʷ ʥʘ ʥʘʯʘʣʦ 2017 ʛʦʜʘ. ʋʩʪʨʦʡʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪ ʤʦʱʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ NVidia 

Tegra, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʩ ʢʘʤʝʨ, ʦʜʥʘʢʦ ʠʤʝʝʪ ʚʳʩʦʢʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ 

ʩʪʦʠʤʦʩʪʴ.  

ʀʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʫʩʪʨʦʡʩʪʚ ʧʦ ʫʢʘʟʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  

ʇʨʦʨʘʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ 

ʉ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʥʘʠʣʫʯʰʠʝ ʦʮʝʥʢʠ, 

ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʢʦʥʮʝʧʮʠʶ ʇɸʂ çʋʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʣʷ ʣʶʜʝʡ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷè ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ (ʨʠʩʫʥʦʢ 2): ʘʚʪʦʥʦʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚ ʚʠʜʝ ʦʯʢʦʚ, 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
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ʩʧʦʩʦʙʥʦʝ ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ ʛʣʫʙʠʥʳ, ʨʘʩʧʦʟʥʘʪʴ ʤʝʩʪʥʦʩʪʴ ʠ ʧʨʦʚʝʩʪʠ ʧʦ ʥʝʡ ʥʝʟʨʷʯʝʛʦ ʯʝʣʦʚʝʢʘ. 

ɼʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʫʨʦʚʥʝ ʥʦʛ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʥʘʩʘʜʦʢ ʥʘ 

ʦʙʫʚʴ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʜʚʫʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʘʪʯʠʢʘʭ, ʩʤʦʪʨʷʱʠʭ ʚʧʝʨʝʜ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚʥʠʟ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʤʝʣʢʠʝ ʧʨʝʧʷʪʩʪʚʠʷ ʥʘ 

ʫʨʦʚʥʝ ʥʦʛ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʚʘʣʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʩʧʫʩʢʝ ʩʦ ʩʪʫʧʝʥʝʢ ʠʣʠ ʜʨʫʛʠʭ 

ʥʝʨʦʚʥʦʩʪʝʡ. 

 

ʈʠʩʫʥʦʢ 1. ʆʮʝʥʢʘ ʣʫʯʰʠʭ ʫʩʪʨʦʡʩʪʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

 

 

ʈʠʩʫʥʦʢ 2. ʌʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʫʩʪʨʦʡʩʪʚʦ ʧʨʠʥʠʤʘʝʪ ʚʩʸ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʘ ʩʝʙʷ, ʜʣʷ 

ʯʝʛʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʱʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩʦʨ. ɼʘʥʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 3. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʦʡ ʠʥʪʝʨʬʝʡʩ, ʥʦ ʚʠʜ ʜʘʥʥʳʭ ʠ ʬʦʨʤʘʪ ʪʘʢʠʭ ʩʦʦʙʱʝʥʠʡ ʪʨʝʙʫʶʪ ʧʨʦʚʝʜʝʥʠʷ 

ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʠ ʨʘʙʦʪʳ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ.  

ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʪʘʢʞʝ ʦʮʝʥʝʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʦʮʝʥʦʯʥʦʡ ʩʠʩʪʝʤʦʡ. ʇʨʠ ʵʪʦʤ 

ʠʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʩʦʩʪʘʚʠʣʘ 3,023 ʙʘʣʣʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʩʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʫʩʪʨʦʡʩʪʚ. ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʦʮʝʥʢʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʝʥʠʝ ʩ ʪʨʝʤʷ ʣʫʯʰʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 4. 

 

ʈʠʩʫʥʦʢ 4. ʆʮʝʥʢʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
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ɺʳʚʦʜʳ 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇɸʂ çʋʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʜʣʷ ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷè, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʧʦʣʫʯʝʥʠʝ ʩʪʝʨʝʦʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʛʦ ʚ ʫʜʦʙʥʳʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʠʜ; 

- ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʦʙʲʝʢʪʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʬʝʡʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʇɸʂ; 

- ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʇɸʂ ʟʘ ʩʯʸʪ ʧʝʨʝʥʦʩʘ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʫʜʘʣʝʥʥʳʡ 

ʩʝʨʚʝʨ; 

- ʨʘʟʨʘʙʦʪʢʘ ʥʘʩʘʜʦʢ ʥʘ ʦʙʫʚʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʩʤʦʛʫʪ ʨʘʩʧʦʟʥʘʚʘʪʴ çʦʧʘʩʥʦʩʪʠè. 

ʂʘʞʜʘʷ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʇɸʂ, ʩ ʟʘʷʚʣʝʥʥʳʤ 

ʬʫʥʢʮʠʦʥʘʣʦʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘʩʘʜʦʢ ʥʘ 

ʦʙʫʚʴ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ. ɼʘʥʥʳʡ ʚʳʙʦʨ ʩʚʷʟʘʥ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʪʘʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʚ 

ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʜʦʙʠʪʴʩʷ ʥʘʯʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʣʫʯʠʪʴ ʛʦʪʦʚʳʡ ʧʨʦʪʦʪʠʧ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʡ ʜʦʨʘʙʦʪʢʠ.  
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ʋɼʂ 004.9 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʀʅʊɽʈɸʂʊʀɺʅʆʁ ʂɸʈʊʓ ʅɸ ʉɸʁʊɽ 

ʅʦʚʠʢʦʚ ɼ.ʖ. 

ʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ɸ.ɽʩʝʥʠʥʘ 

 ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʜʦʙʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʩ ʤʘʨʢʝʨʦʤ, ʜʣʷ 

ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʦʧʫʣʷʨʥʳʝ ʩʝʨʚʠʩʳ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʦʚʘʥʥʦʝ 

ʠ ʦʪʣʘʞʝʥʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʩʧʦʩʦʙ ʜʦʙʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʦʪ 

ʗʥʜʝʢʩʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ, ʗʥʜʝʢʩ.ʂʘʨʪʳ, JavaScript API, ʤʘʨʢʝʨ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ. 

 

USE THE INTERACTIVE MAP ON THE WEBSITE  

Novikov D. Y. 

The paper discusses the features include interactive maps with a marker for a visual representation 

of the location of the object. Considered popular services providing the ability to use maps. The result is 

implemented and debugged a web application, describes how to add interactive maps from Yandex. 

Keywords: Interactive map, Yandex.Maps, JavaScript API, marker location of the object. 

 

ɺʚʝʜʝʥʠʝ 

ʊʘʢ ʫʞ ʩʣʦʞʠʩʴ ʩʝʛʦʜʥʷ, ʯʪʦ ʣʶʙʦʤʫ ʩʦʚʨʝʤʝʥʥʦʤʫ ʙʠʟʥʝʩʫ ʩʪʘʣʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʭʦʜʠʪʴ 

ʚ online ʧʨʦʩʪʨʘʥʩʪʚʦ.  ʀ ʢʦʥʝʯʥʦ ʞʝ, ʜʣʷ ʤʥʦʛʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʘʡʪʦʚ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ 

ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʣʫʯʰʝ, ʯʝʤ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʢʦʤʧʘʥʠʠ. ɺ ʵʪʦʤ ʥʘʤ ʧʦʤʦʛʫʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ. ʕʪʦ ʩʪʘʣʦ ʩʚʦʝʛʦ ʨʦʜʘ ʪʨʝʥʜʦʤ, ʝʩʣʠ ʪʘʢ 

ʤʦʞʥʦ ʚʳʨʘʟʠʪʩʷ.  

ɼʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʟʥʘʝʪ ʚʩʝ ʫʣʠʮʳ ʩʚʦʝʛʦ ʛʦʨʦʜʘ, ʘ ʝʩʣʠ ʵʪʦ ʝʱʝ ʠ ʛʦʨʦʜ-

ʤʠʣʣʠʦʥʠʢ, ʪʦ ʠ ʚʦʚʩʝ ʦʯʝʥʴ ʣʝʛʢʦ ʟʘʧʫʪʘʪʴʩʷ. ɸ ʢʨʘʩʠʚʘʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ, ʩ ʢʦʪʦʨʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʩʤʦʪʨʠʪʩʷ ʣʫʯʰʝ ʧʨʦʩʪʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʘʜʨʝʩʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʘʡʪʳ ʨʘʟʣʠʯʥʳʭ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ ʪʘʢʞʝ ʥʫʞʜʘʶʪʩʷ ʚ ʢʘʨʪʝ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ ʩʤʦʛʫʪ ʨʠʩʦʚʘʪʴ 

ʩʚʦʠ ʤʘʨʰʨʫʪʳ ʠ ʫʢʘʟʳʚʘʪʴ ʠʥʪʝʨʝʩʥʳʝ ʤʝʩʪʘ. 

ʆʙʨʘʪʠʪʝ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ: ʥʘʣʠʯʠʝ ʢʘʨʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʚʳʰʘʝʪ ʩʪʝʧʝʥʴ 

ʜʦʚʝʨʠʷ ʢ ʚʘʰʝʤʫ ʨʝʩʫʨʩʫ. ɺʠʟʫʘʣʴʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʢʦʤʧʘʥʠʠ, ʦʬʠʩʘ, 

ʤʘʛʘʟʠʥʘ, ʧʦʜʩʦʟʥʘʪʝʣʴʥʦ ʨʘʩʢʨʝʧʦʱʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ (ʠʟʙʘʚʣʷʝʪ ʦʪ ʦʧʘʩʝʥʠʡ, ʚʨʦʜʝ: "ʘ 
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ʚʜʨʫʛ ʦʙʤʘʥʫʪ ʠ ʠʩʯʝʟʥʫʪ?"), ʘ ʟʥʘʯʠʪ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦʩʝʪʠʪʝʣʴ ʩʘʡʪʘ ʩʪʘʥʝʪ 

ʨʝʘʣʴʥʳʤ ʚʘʰʠʤ ʢʣʠʝʥʪʦʤ. 

ʅʘʣʠʯʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʘʨʪʳ-ʠʟʦʙʨʘʞʝʥʠʷ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʣʫʯʰʝ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʧʦʩʤʦʪʨʝʪʴ ʙʣʠʞʘʡʰʝʝ ʤʝʪʨʦ, ʘʚʪʦʤʦʙʠʣʠʩʪʘʤ - ʧʨʦʚʝʨʠʪʴ 

ʤʘʨʰʨʫʪ ʥʘ ʜʘʣʴʥʠʭ ʧʦʜʩʪʫʧʘʭ ʢ ʦʙʲʝʢʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʧʦʟʚʦʣʷʝʪ ʧʦʩʤʦʪʨʝʪʴ 

ʥʘ ʤʝʩʪʥʦʩʪʴ ʠʟ ʢʦʩʤʦʩʘ. [2] 

ʅʫ, ʠ ʢʦʥʝʯʥʦ ʞʝ, ʢʘʨʪʘ ʥʘ ʩʘʡʪʝ ʥʫʞʥʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʩʝʪʠʪʝʣʠ ʠ ʢʣʠʝʥʪʳ ʩʘʡʪʘ ʟʥʘʣʠ 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʚʘʰʝʛʦ ʤʘʛʘʟʠʥʘ, ʦʬʠʩʘ, ʩʢʣʘʜʘ. 

1. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʝʪʴ ʥʘ ʧʨʠʤʝʨʝ ʩʧʦʩʦʙ ʜʦʙʘʚʣʝʥʠʷ ʤʘʨʢʝʨʘ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ, 

ʠʩʧʦʣʴʟʫʷ ʦʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʩʝʨʚʠʩʦʚ. 

2. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʝʨʚʠʩʦʚ ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ. ʅʦ ʩʘʤʳʤʠ 

ʧʦʧʫʣʷʨʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ, ʪʘʢʠʝ ʩʝʨʚʠʩʳ ʢʘʢ ʗʥʜʝʢʩ.ʂʘʨʪʳ, Google Maps. 

Google Maps. ɺ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʠʤʝʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ, ʟʥʘʢʦʤʳʝ, ʧʦʞʘʣʫʡ, ʢʘʞʜʦʤʫ, ï 

ʵʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʘʤʠ ʢʘʨʪʳ, ʩʥʠʤʢʠ ʩʦ ʩʧʫʪʥʠʢʘ ʠ Google Street View. 

ʉ ʨʦʩʩʠʡʩʢʠʤʠ ʣʦʢʘʮʠʷʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʙʦʪʘʝʪ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʦ, ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʘʨʰʨʫʪʘʭ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʧʨʘʚʜʘ, ʥʝʧʦʣʥʫʶ). ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʩʪʫʧʥʘ 

ʩʠʩʪʝʤʘ ʦʪʟʳʚʦʚ. 

ʗʥʜʝʢʩ.ʂʘʨʪʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʠ ʜʦʩʪʫʧʥʳ ʚ ʯʝʪʳʨʝʭ ʠʧʦʩʪʘʩʷʭ: ʩʭʝʤʳ, 

ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ, ʩʦʚʤʝʱʸʥʥʳʝ ʠ çʥʘʨʦʜʥʘʷ ʢʘʨʪʘè. ʇʨʠʩʫʪʩʪʚʫʝʪ ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʘʨʰʨʫʪʘʭ 

ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʧʨʝʜʧʨʠʷʪʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ (ʩ ʥʝʜʘʚʥʠʭ ʧʦʨ), ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʢʣʘʜʳʚʘʪʴ ʧʝʰʠʝ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʤʘʨʰʨʫʪʳ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʦʙʥʦʚʣʷʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʥʘ Google Maps. 

ɼʣʷ ʚʩʪʘʚʢʠ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʥʩʪʨʫʢʪʦʨ ʢʘʨʪ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʥʘʤ ʥʫʞʥʦ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ (ʩʚʦʠ ʤʝʪʢʠ, ʧʨʦʛʨʘʤʤʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʢʘʨʪ ʠ 

ʪ.ʧ.), ʪʦ ʜʣʷ ʵʪʦʛʦ ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ API. 

JavaScript API ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʢʘʨʪʘʤʠ ʚ ʙʨʘʫʟʝʨʘʭ, ʘ ʪʘʢʞʝ ʚ 

ʧʨʠʣʦʞʝʥʠʷʭ ʯʝʨʝʟ WebView. [1] 

ʉ ʧʦʤʦʱʴʶ JavaScript API ʚʳ ʤʦʞʝʪʝ ʥʘʩʪʨʦʠʪʴ ʥʫʞʥʫʶ ʣʦʛʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʢʘʨʪʦʡ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʵʪʘ ʢʘʨʪʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ. ʏʪʦʙʳ ʟʘʜʘʪʴ ʚʥʝʰʥʠʡ ʚʠʜ 

ʦʙʲʝʢʪʦʚ ʥʘ ʢʘʨʪʝ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʵʣʝʤʝʥʪʳ ʠʣʠ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʤʘʢʝʪ. 
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ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʣʷʶʪʩʷ, ʧʦʵʪʦʤʫ ʩʦʟʜʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ API 

ʢʘʨʪʳ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʳ ð ʥʘ ʥʠʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʠʟʤʝʥʝʥʠʷ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʭʦʯʫ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʤʝʨ ʜʦʙʘʚʣʝʥʠʷ ʤʘʨʢʝʨʘ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʢʘʨʪʫ.  

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʚʝʨʩʪʢʝ ʩʘʡʪʘ ʚ ʢʦʥʪʘʢʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʢʘʨʪʫ ʩ 

ʦʜʠʥʦʯʥʦʡ ʤʝʪʢʦʡ, ʧʦʢʘʟʳʚʘʶʱʝʡ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ. 

ɼʣʷ ʥʘʯʘʣʘ ʧʦʜʢʣʶʯʠʤ ʢʦʤʧʦʥʝʥʪʳ API: [5] 

<script src="https://api-maps.yandex.ru/2.1/?lang=ru_RU" type="text/javascript"> </script> [1] 

ʅʘʰʫ ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʢʘʨʪʫ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʦʤʝʩʪʠʪʴ ʚ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʙʣʦʢ, ʥʘʧʨʠʤʝʨ ʚ 

div#map. ɼʘʣʝʝ ʢʘʨʪʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚ ʜʘʥʥʦʤ ʙʣʦʢʝ ʠʩʧʦʣʴʟʫʷ javascript, ʛʜʝ ʫʢʘʟʳʚʘʝʤ id 

ʢʦʥʪʝʡʥʝʨʘ, ʮʝʥʪʨ ʢʘʨʪʳ ʩ ʫʢʘʟʘʥʠʝ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ: [3] 

 

ʈʠʩʫʥʦʢ 1 ï ɼʦʙʘʚʣʝʥʠʝ ʢʘʨʪʳ 

ʂʘʢ ʤʳ ʚʠʜʠʤ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʗʥʜʝʢʩ.ʂʘʨʪʳ ʩʦʟʜʘʣʠ ʤʥʦʛʦ ʣʠʰʥʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠ ʥʝ ʥʫʞʥʳ. ʀʟ ʚʩʝʭ ʩʦʟʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘʤ ʥʝʦʙʭʦʜʠʤ ʪʦʣʴʢʦ 

ʧʦʣʟʫʥʦʢ ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ, ʘ ʬʫʥʢʮʠʶ ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ ʩʢʨʦʣʣʦʤ ʤʳʰʠ ʤʳ ʦʪʢʣʶʯʠʤ. 
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ʈʠʩʫʥʦʢ 2 ï ʆʪʢʣʶʯʝʥʠʝ ʣʠʰʥʠʭ ʵʣʝʤʝʥʪʦʚ 

ɿʜʝʩʴ ʤʳ ʦʪʢʣʶʯʠʣʠ çscrollZoomè ʠ ʜʦʙʘʚʠʣʠ çzoomControlè ʩ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝʤ ʦʪ 

ʣʝʚʦʛʦ ʚʝʨʭʥʝʛʦ ʫʛʣʘ. [4] 

ʊʝʧʝʨʴ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʤʝʪʢʫ ʥʘ ʥʘʰ ʦʙʲʝʢʪ. ɼʣʷ ʵʪʦʛʦ ʥʘʡʜʝʤ ʠʟʦʙʨʘʞʝʥʠʝ 

ʤʘʨʢʝʨʘ, ʥʘʧʨʠʤʝʨ, ʚ ʗʥʜʝʢʩ. ʂʘʨʪʠʥʢʠ.  

 

ʈʠʩʫʥʦʢ 3 ï ɼʦʙʘʚʣʝʥʠʝ ʤʘʨʢʝʨʘ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ 
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ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʤʘʨʢʝʨʘ ʥʘ ʢʘʨʪʝ, ʤʳ ʩʦʟʜʘʝʤ ʥʦʚʫʶ ʧʝʨʝʤʝʥʥʫʶ myPlacemark ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  ɺ ʧʝʨʚʦʤ ʧʘʨʘʤʝʪʨʝ ymaps.Placemark ʫʢʘʟʳʚʘʝʤ ʢʦʦʨʜʠʥʘʪʳ ʤʘʨʢʝʨʘ, 

ʘ ʚʦʪ ʚʪʦʨʦʡ ʧʘʨʘʤʝʪʨ ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʩʚʦʡʩʪʚ: 

iconLayout ï ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʢʘʯʝʪʚʝ ʤʝʪʢʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ; 

iconImageHref ð ʫʢʘʟʳʚʘʝʪ ʩʳʣʢʫ ʢ ʠʟʦʙʨʘʞʝʥʠʶ; 

iconImageSize ð ʫʢʘʟʳʚʘʝʪ ʨʘʟʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ; 

iconImageOffset ð ʫʢʘʟʳʚʘʝʤ ʩʜʚʠʛ ʦʪ ʣʝʚʦʛʦ ʚʝʨʭʥʝʛʦ ʫʛʣʘ ʢʘʨʪʠʥʢʠ ʢ ʪʦʯʢʝ ʠʟʦʙʨʘʞʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʤ ʥʘ ʥʫʞʥʳʡ ʥʘʤ ʦʙʲʝʪ. ʅʫʞʥʦ ʵʪʦ ʯʪʦʙʳ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʢʘʨʪʳ 

ʧʦʣʦʞʝʥʠʝ ʤʝʪʢʠ ʥʝ ʩʙʠʚʘʣʦʩʴ. 

ʉ ʧʦʤʦʱʴʶ myMap.geoObjects.add() ʜʦʙʘʚʣʷʝʤ ʩʦʟʜʘʥʥʳʡ ʤʘʨʢʝʨ ʥʘ ʢʘʨʪʫ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ 

ʜʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ. ɹʳʣ ʨʘʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʧʨʦʩʪʦʛʦ ʜʦʙʘʚʣʝʥʠʷ ʤʘʨʢʝʨʘ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʢʘʨʪʫ, ʩ ʢʦʪʦʨʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ.  
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ʋɼʂ 004.891 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɹʀʃʔʅʆʁ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʉʀʉʊɽʄʓ  

ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʊɽʂʉʊɸ ɼʃʗ ʃʖɼɽʁ ʉ ʆɻʈɸʅʀʏɽʅʅʓʄʀ ɺʆɿʄʆɾʅʆʉʊʗʄʀ 

ɿɼʆʈʆɺʔʗ ʇʆ ɿʈɽʅʀʖ  

ʇʦʧʦʚʘ ʄ.ʉ., ʊʝʨʝʭʦʚ ɺ.ʀ., ʄʦʛʠʣʴʥʠʢʦʚ ʀ.ɸ., ʊʦʥʦʷʥ ʉ.ɸ.  

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ 

ʆʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ 

ʟʨʝʥʠʶ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʯʪʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ, 

ʫʧʨʦʱʘʶʱʠʝ ʧʨʦʮʝʩʩ ʯʪʝʥʠʷ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ, 

ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩʦ ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʧʦʪʝʨʝʡ 

ʢʘʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʣʠ ʥʝʪʦʯʥʦʩʪʷʤʠ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʪʝʢʩʪʘ. ɺ ʩʪʘʪʴʝ 

ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʚʳʷʚʣʷʶʪʩʷ ʠʭ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ. ʉ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʤʦʜʝʣʴ ʤʦʙʠʣʴʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʘ ʢʘʢ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʩʤʘʨʪʬʦʥ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʳʜʝʣʝʥʳ ʵʪʘʧʳ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʚ ʧʦʨʷʜʢʝ ʠʭ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʣʶʜʴʤʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʪʝʢʩʪʘ, ʜʦʩʪʫʧʥʘʷ ʩʨʝʜʘ, 

ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʞʝʩʪʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ. 

 

DEVELOPMENT OF THE M OBILE INTELLECTUAL T EXT RECOGNITION  

SYSTEM FOR PEOPLE WITH VISION DISABILITI ES 

Popova M.S., Terekhov V.I., Mogilnikov I.A.,  Tonoyan S.A.  

One of the significant problems for people with vision disabilities is the information consumption 

through reading. Existing solutions that simplify the reading process for people with visual disabilities 

have certain disadvantages associated with many factors, for example, loss of image quality with 

magnification or text recognition mistakes. The article analyzes the existing solutions and reveals their 

disadvantages and advantages. Taking into account the efficiency indicators of the existing solutions, we 

propose a mobile intelligent text recognition system that can be implemented as a smartphone application. 

The article states the development stages of the proposed solution in the order of their demand by people 

with vision disabilities. 

Keywords: intellectual system, text recognition, accessible environment, gesture recognition, 

picture recovery. 
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ɺʚʝʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘ 2014 ʛʦʜ ʚʦ ʚʩʸʤ ʤʠʨʝ 

ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʧʦʨʷʜʢʘ 39 ʤʠʣʣʠʦʥʦʚ ʩʣʝʧʳʭ ʣʶʜʝʡ ʠ 246 ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʩ ʧʣʦʭʠʤ ʟʨʝʥʠʝʤ 

[1]. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʵʪʘ ʮʠʬʨʘ, ʧʦ ʜʘʥʥʳʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ [2], ʜʦʭʦʜʠʪ ʜʦ 270 ʪʳʩʷʯ 

ʯʝʣʦʚʝʢ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ (ʆɺɿ) ʧʦ 

ʟʨʝʥʠʶ, ʙʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʯʪʝʥʠʷ. ʅʝ ʚʩʝ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʥʠʛʠ, ʞʫʨʥʘʣʳ ʠ ʮʝʥʥʠʢʠ ʪʦʚʘʨʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʚʘʨʠʘʥʪʘʭ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ ʧʦ ʟʨʝʥʠʶ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʯʠʪʘʥʳ ʩʣʘʙʦʚʠʜʷʱʠʤ 

ʯʝʣʦʚʝʢʦʤ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ: ʦʪ ʫʚʝʣʠʯʠʪʝʣʴʥʦʡ ʣʫʧʳ ʜʦ ʤʦʱʥʳʭ ʮʠʬʨʦʚʳʭ ʫʚʝʣʠʯʠʚʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ 

ɼʣʷ ʧʨʦʨʘʙʦʪʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʠʣʦʞʝʥʠʷ, ʨʝʰʘʶʱʝʛʦ ʟʘʜʘʯʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʪʝʢʩʪʘ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʳʥʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʤʠʨʝ ʨʝʰʝʥʠʡ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʥʘʭʦʞʜʝʥʠʷ ʩʧʦʩʦʙʦʚ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʘʩʩʠʩʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʣʝʧʦʛʣʫʭʠʭ çʇʦʣʠʛʦʥè [3], ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʦʮʝʥʦʯʥʘʷ ʩʠʩʪʝʤʘ ʢʨʠʪʝʨʠʝʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʯʪʝʥʠʷ ʜʣʷ ʣʶʜʝʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʦʮʝʥʦʯʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1. ʇʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ 

ˉ 

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ʆʮʝʥʢʘ 

ʇ1 
ɺʦʟʤʦʞʥʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ  

ɸʧʧʘʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ. ʋʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ 

ʧʦʤʦʱʠ ʦʧʪʠʢʠ 
4 

ʇʨʦʛʨʘʤʤʥʦʝ ʫʚʝʣʠʯʝʥʠʝ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ (ʫʚʝʣʠʯʝʥʠʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʢʘʯʝʩʪʚʘ) 
3 

ʇʨʦʛʨʘʤʤʥʦʝ ʫʚʝʣʠʯʝʥʠʝ. ʋʚʝʣʠʯʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ 

ʢʘʯʝʩʪʚʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ.  
2 

ʆʪʩʫʪʩʪʚʫʝʪ 1 

ʇ2 ʊʠʧʳ ʦʧʦʚʝʱʝʥʠʡ 

ʊʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʳʝ ʦʧʦʚʝʱʝʥʠʷ 4 

ʊʘʢʪʠʣʴʥʳʝ 3 

ɿʚʫʢʦʚʳʝ 2 
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ˉ 

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ʆʮʝʥʢʘ 

ɼʨʫʛʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʪ 1 

ʇ3 ʄʦʙʠʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ʈʝʰʝʥʠʝ ʚʩʪʨʦʝʥʦ ʚ ʫʩʪʨʦʡʩʪʚʦ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 4 

ʇʦʨʪʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ 3 

ʇʦʨʪʘʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʪʨʝʙʫʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʪʘʮʠʦʥʘʨʥʳʤ ʨʝʰʝʥʠʷʤ 2 

ʉʪʘʮʠʦʥʘʨʥʦʝ ʨʝʰʝʥʠʝ 1 

ʇ4 ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʪʝʢʩʪʘ 

çʋʤʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝè: ʨʘʩʧʦʟʥʘʝʪ ʪʠʧ ʪʝʢʩʪʘ ʠ ʚʳʜʝʣʷʝʪ ʩʣʦʚʘ ʙʝʟ 

çʤʫʩʦʨʘè 
4 

ʈʘʩʧʦʟʥʘʝʪ ʪʝʢʩʪ ʩ ʧʝʯʘʪʥʳʭ ʥʦʩʠʪʝʣʝʡ ʠ ʵʢʨʘʥʦʚ ʤʦʥʠʪʦʨʦʚ ʩ ʦʯʠʩʪʢʦʡ 

ʦʪ çʤʫʩʦʨʘè 3 

ʈʘʩʧʦʟʥʘʝʪ ʪʝʢʩʪ ʩ ʧʝʯʘʪʥʳʭ ʥʦʩʠʪʝʣʝʡ çʚ ʣʦʙè 2 

ʆʪʩʫʪʩʪʚʫʝʪ 1 

ʇ5 
ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʤʦʜʫʣʷ ʜʦʦʙʫʯʝʥʠʷ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʦʙʫʯʝʥʠʷ, ʨʝʰʝʥʠʝ ʩʦʙʠʨʘʝʪ ʩʪʘʪʠʩʪʠʢʫ 

ʠ ʦʙʤʝʥʠʚʘʝʪʩʷ ʩ ʝʜʠʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ  
4 

ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʦʙʥʦʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ 3 

ʆʙʥʦʚʣʝʥʠʝ ʙʘʟ ʜʘʥʥʳʭ ʨʝʰʝʥʠʷ ʧʨʦʭʦʜʠʪ ʪʦʣʴʢʦ ʧʦʩʣʝ ʛʣʦʙʘʣʴʥʦʛʦ 

ʦʙʥʦʚʣʝʥʠʷ 
2 

ʆʪʩʫʪʩʪʚʫʝʪ 1 

ʇ6 ɾʝʩʪʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ɾʝʩʪʳ ʨʘʩʧʦʟʥʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʢʘʤʝʨʳ 

ʫʩʪʨʦʡʩʪʚʘ 
4 

ɾʝʩʪʦʚʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʧʦ ʜʘʥʥʳʤ ʩ ʝʤʢʦʩʪʥʦʛʦ ʵʢʨʘʥʘ (ʨʘʩʧʦʟʥʘʚʘʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʞʝʩʪʦʚ, swipe-ʞʝʩʪʦʚ) 
3 

ʈʘʩʧʦʟʥʘʝʪ ʧʨʠʟʥʘʢʠ (ʧʝʨʝʚʦʨʦʪ ʩʪʨʘʥʠʮʳ, ʧʦʚʦʨʦʪ ʫʩʪʨʦʡʩʪʚʘ) 2 

ʆʪʩʫʪʩʪʚʫʝʪ 1 

ʇ7 
ɻʠʙʢʦʩʪʴ ʨʘʙʦʪʳ 

ʨʝʰʝʥʠʷ 

ʇʦʣʥʘʷ ʥʘʩʪʨʦʡʢʘ: ʥʘʩʪʨʦʡʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ (Accessebility), 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦ ʩʪʦʨʦʥʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʧʦʜʜʝʨʞʢʘ 

ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ 

4 

ʅʘʩʪʨʦʡʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʦʜʜʝʨʞʢʘ ʥʝʩʢʦʣʴʢʠʭ ʷʟʳʢʦʚ 3 

ʀʤʝʝʪʩʷ ʪʦʣʴʢʦ ʥʘʩʪʨʦʡʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ 2 

ʆʪʩʫʪʩʪʚʫʝʪ 1 

ʇ8 ʆʙʨʘʙʦʪʢʘ ʪʝʢʩʪʘ 

ʇʝʨʝʚʦʜ ʪʝʢʩʪʘ, ʦʮʠʬʨʦʚʢʘ ʪʝʢʩʪʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʪʝʢʩʪʘ ʚ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ 
4 

ʆʮʠʬʨʦʚʢʘ ʪʝʢʩʪʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ 3 

ʆʮʠʬʨʦʚʢʘ ʪʝʢʩʪʘ 2 

ʆʪʩʫʪʩʪʚʫʝʪ 1 

ʇ9 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ 

ʩʣʝʧʦʛʣʫʭʠʭ ʣʶʜʝʡ ʧʨʠ 

ʧʦʤʦʱʠ ʧʦʜʢʣʶʯʝʥʠʷ 

ʫʩʪʨʦʡʩʪʚ ʩʪʦʨʦʥʥʠʭ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠʣʠ 

ʜʨʫʛʠʭ ʨʝʰʝʥʠʡ 

ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚʳʚʦʜʘ ʜʣʷ ʩʣʝʧʳʭ (ʜʠʩʧʣʝʡ ʠʣʠ 

ʧʨʠʥʪʝʨ ɹʨʘʡʣʷ) 
4 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʘʢʪʠʣʴʥʳʭ ʨʝʰʝʥʠʡ (ʪʘʢʪʠʣʴʥʳʝ ʢʦʚʨʠʢʠ, 

ʧʦʚʝʨʭʥʦʩʪʠ) 
3 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʨʠʬʪʘ ɹʨʘʡʣʷ 2 

ʆʪʩʫʪʩʪʚʫʝʪ 
1 

ʇ10 
ʆʟʚʫʯʠʚʘʥʠʝ ʪʝʢʩʪʦʚʳʭ 

ʵʣʝʤʝʥʪʦʚ 

ʉʠʩʪʝʤʘ ʦʟʚʫʯʠʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʠ ʪʝʢʩʪʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʩʪʘʥʜʘʨʪʥʳʝ 

ʤʦʜʫʣʠ ʩʠʥʪʝʟʘ ʨʝʯʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 
4 

ʉʠʩʪʝʤʘ ʦʟʚʫʯʠʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʠ ʪʝʢʩʪʘ, ʩʠʥʪʝʟ ʨʝʯʠ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 
3 
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ˉ 

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʘʨʘʤʝʪʨʳ ʆʮʝʥʢʘ 

ʀʤʝʝʪʩʷ ʪʦʣʴʢʦ ʦʟʚʫʯʠʚʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ 2 

ʆʪʩʫʪʩʪʚʫʝʪ 1 

ʇ11 ʉʪʦʠʤʦʩʪʴ ʨʝʰʝʥʠʷ 

ʅʠʟʢʘʷ (ʤʝʥʝʝ 10 000) 4 

ʉʨʝʜʥʷʷ (10 000 ï 50 000) 3 

ɺʳʩʦʢʘʷ (50 000 ï 150 000) 2 

ʆʯʝʥʴ ʚʳʩʦʢʘʷ (ʙʦʣʝʝ 150 000) 1 
 

ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʟʥʘʯʘʣʩʷ ʩʚʦʡ ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

ɼʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʯʠʩʣʷʣʩʷ ʤʝʪʦʜʦʤ ʧʦʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ [4] ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 
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ʛʜʝ ʊ ï ʤʥʦʞʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣ. 1, 

.
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ɺʳʯʠʩʣʝʥʠʝ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʬʦʨʤʫʣʝ: 

,aa
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ʛʜʝ ɤi - ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ, n ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʥʦʞʝʩʪʚʝ T. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2. ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 

 

ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 ʇ9 ʇ10 ʇ11 

ɺʝʩʦʚʦʡ  

ʢʦʵʬʬʠʮʠʝʥʪ, iw  

ʇ1 1 0,5 0,5 0 1 1 1 1 0,5 0,5 1 0,121 

ʇ2 0,5 1 0,5 0 0,5 0,5 0,5 0 0,5 0 1 0,076 

ʇ3 0,5 0,5 1 0 1 1 0,5 0,5 0 0 1 0,091 

ʇ4 1 1 1 1 0,5 0,5 1 0,5 0,5 0,5 1 0,129 

ʇ5 0 0,5 0 0,5 1 0,5 0 0,5 0 0 0,5 0,053 

ʇ6 0 0,5 0 0,5 0,5 1 0,5 0,5 0,5 0 1 0,076 

ʇ7 0 0,5 0,5 0 1 0,5 1 0,5 0,5 0 1 0,083 

ʇ8 0 1 0,5 0,5 0,5 0,5 0,5 1 0 0 1 0,083 

ʇ9 0,5 0,5 1 0,5 1 0,5 0,5 1 1 0,5 1 0,121 

ʇ10 0,5 1 1 0,5 1 1 1 1 0,5 1 1 0,144 

ʇ11 0 0 0 0 0,5 0 0 0 0 0 1 0,023 
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ɿʘʚʝʨʰʘʶʱʠʤ ʵʪʘʧʦʤ ʦʮʝʥʢʠ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3, ʩʪʘʣʦ 

ʚʳʯʠʩʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ Ki: 

ä=
n

j

jj,ii ,*xK w  

ʛʜʝ: xi,j ï ʦʮʝʥʢʘ i-ʛʦ ʫʩʪʨʦʡʩʪʚʘ j-ʳʤ ʧʘʨʘʤʝʪʨʦʤ; ɤj ï ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ j-ʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 3. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ 

ʇʦʢʘʟʘʪʝʣʠ 

ʈʝʰʝʥʠʷ 

ʇ

1 

ʇ

2 

ʇ

3 

ʇ

4 

ʇ

5 

ʇ

6 

ʇ

7 

ʇ

8 

ʇ

9 

ʇ1

0 

ʇ1

1 

ʂʦʬɻʬʠʮʠʝʥʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

Ki 

TextGrabber 6 ï ʉʢʘʥʝʨ 

ʪʝʢʩʪʘ 
2 2 4 4 3 1 3 4 1 4 4 2,879 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʜʦʩʪʫʧ 

Apple 
2 2 4 1 2 3 4 1 4 4 3 2,765 

ZoomText ImageReader 2 2 2 4 2 1 3 3 3 4 2 2,758 

Orcam 1 2 3 4 4 4 3 1 1 4 1 2,629 

Google ʇʝʨʝʚʦʜʯʠʢ 2 1 4 3 3 1 1 4 1 3 4 2,364 

Pearl 2 1 2 2 2 2 3 3 1 4 2 2,258 

ʃʫʧʘ 4 1 3 1 1 1 1 1 1 1 4 1,614 

ʆʯʢʠ-ʛʠʧʝʨʦʢʫʣʷʨʳ 4 1 3 1 1 1 1 1 1 1 4 1,614 

Bigger B2-43TV 2 2 3 1 1 1 2 1 1 1 3 1,508 

ʂʥʠʛʠ ʩʦ ʰʨʠʬʪʦʤ ɹʨʘʡʣʷ 1 1 3 1 1 1 1 1 2 1 4 1,371 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʚʝʜʝʥʥʫʶ ʦʮʝʥʦʯʥʫʶ ʩʠʩʪʝʤʫ, ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʨʝʰʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʯʪʝʥʠʷ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ: 

1) TextGrabber 6 ï ʉʢʘʥʝʨ ʪʝʢʩʪʘ [5] ï ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ, ʨʘʙʦʪʘʶʱʠʭ 

ʧʦ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ iOS. ʈʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʝʢʩʪ ʩ ʵʢʨʘʥʘ ʢʘʤʝʨʳ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʟʚʫʯʠʚʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʥʦʡ ʬʫʥʢʮʠʝʡ ʆʉ iOS VoiceOver, ʧʝʨʝʚʦʜʠʪʴ 

ʪʝʢʩʪ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʷʪʴ ʝʛʦ ʚʦ ʤʥʦʞʝʩʪʚʝ ʬʦʨʤʘʪʦʚ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʨʘʟʤʝʨ 

ʰʨʠʬʪʘ ʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʚʫʢʦʚʳʤʠ ʧʦʜʩʢʘʟʢʘʤʠ ʢ ʵʣʝʤʝʥʪʘʤ ʠʥʪʝʨʬʝʡʩʘ. ʀʟ ʥʝʜʦʩʪʘʪʢʦʚ 

ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: ʫʚʝʣʠʯʝʥʠʝ ʪʝʢʩʪʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ 

çʟʫʤʤʠʨʦʚʘʥʠʷè ʥʘ ʵʢʨʘʥʝ ʢʘʤʝʨʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʠʣʴʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʪʝʨʷʝʪʩʷ ʢʘʯʝʩʪʚʦ 

ʠʟʦʙʨʘʞʝʥʠʷ; ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʪʝʢʩʪʘ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʥʝʪʦʯʥʦʩʪʠ; ʧʨʠʣʦʞʝʥʠʝʤ ʥʝ ʤʦʞʝʪ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʧʦʛʣʫʭʦʡ ʯʝʣʦʚʝʢ, ʪʘʢ ʢʘʢ ʚ ʧʨʠʣʦʞʝʥʠʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʘʢʪʠʣʴʥʳʝ 

ʦʧʦʚʝʱʝʥʠʷ ʠ ʞʝʩʪʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ. 

2) ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʜʦʩʪʫʧ Apple [6] ï ʥʘʙʦʨ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʤ 

ʦʩʥʘʱʝʥʳ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ Apple. ʀʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʣʶʜʴʤʠ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: VoiceOver, 

ʫʧʨʘʚʣʷʝʤʘʷ ʞʝʩʪʘʤʠ ʬʫʥʢʮʠʷ ʛʦʣʦʩʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 
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ʩʣʳʰʘʪʴ ʦʧʠʩʘʥʠʝ ʚʩʝʛʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥʝ; ʧʨʠʣʦʞʝʥʠʝ çʃʫʧʘè, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʫʚʝʣʠʯʠʪʴ ʚʩʝ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥʝ ʠʣʠ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʢʘʤʝʨʳ ʫʩʪʨʦʡʩʪʚʘ; 

ʧʦʜʢʣʶʯʝʥʠʝ ʜʠʩʧʣʝʷ ɹʨʘʡʣʷ; ʥʘʩʪʨʦʡʢʘ ʠʥʪʝʨʬʝʡʩʘ ʫʩʪʨʦʡʩʪʚʘ ʧʦ ʮʚʝʪʦʚʦʡ ʩʭʝʤʝ ʠ ʥʘʧʠʩʘʥʠʶ 

ʰʨʠʬʪʦʚ. ʆʜʥʘʢʦ ʫ ʩʠʩʪʝʤʳ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʜʦʩʪʫʧʘ Apple ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ - ʦʥʘ 

ʝʱʝ ʥʝ ʩʧʦʩʦʙʥʘ ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʝʢʩʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʤʦʞʝʪ ʦʟʚʫʯʠʪʴ ʪʝʢʩʪ ʩ ʬʦʪʦ ʠʣʠ ʩ ʵʢʨʘʥʘ 

ʢʘʤʝʨʳ. 

3) ZoomText ImageReader [7] ï ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʝ ʨʝʰʝʥʠʝ, ʧʦʜʢʣʶʯʘʝʤʦʝ ʢ ʇʂ ʠ 

ʧʦʟʚʦʣʷʶʱʝʝ ʥʝʟʨʷʯʠʤ ʠ ʩʣʘʙʦʚʠʜʷʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʯʠʪʘʪʴ ʧʣʦʩʢʦʧʝʯʘʪʥʳʡ ʪʝʢʩʪ. ɼʦʢʫʤʝʥʪ 

ʧʦʤʝʱʘʝʪʩʷ ʧʦʜ ʢʘʤʝʨʫ ʫʩʪʨʦʡʩʪʚʘ ʠ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʇʂ ʠ 

ʦʟʚʫʯʠʚʘʝʪʩʷ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʯʪʝʥʠʝ ʪʝʢʩʪʘ ʠʟ ʬʘʡʣʦʚ ʠʟʦʙʨʘʞʝʥʠʡ, ʵʢʨʘʥʘ ʇʂ ʠ ʙʫʬʝʨʘ ʦʙʤʝʥʘ 

Windows. ʈʝʰʝʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʷʟʳʢʦʚ, ʠʤʝʝʪ ʛʦʣʦʩʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʦ 

ʠʥʪʝʨʬʝʡʩʫ, ʘ ʪʘʢʞʝ ʪʘʢʪʠʣʴʥʳʡ ʢʦʚʨʠʢ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʧʦʜ ʢʘʤʝʨʦʡ 

ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʩʣʝʧʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʨʝʰʝʥʠʝ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ. ʋʩʪʨʦʡʩʪʚʦ 

ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ, ʧʦʪʦʤʫ ʯʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʦʚʠʥʳ ʬʫʥʢʮʠʦʥʘʣʘ ʝʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʇʂ, ʯʪʦ ʜʝʣʘʝʪ ʨʝʰʝʥʠʝ ʥʝ ʧʦʨʪʘʪʠʚʥʳʤ ʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʷʜ 

ʥʝʫʜʦʙʩʪʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʋʩʪʨʦʡʩʪʚʦʤ ʪʘʢʞʝ ʪʨʫʜʥʦ ʙʫʜʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʧʦʛʣʫʭʦʤʫ 

ʯʝʣʦʚʝʢʫ, ʪʘʢ ʢʘʢ ʚ ʨʝʰʝʥʠʠ ʦʪʩʫʪʩʪʚʫʶʪ ʪʘʢʪʠʣʴʥʳʝ ʦʧʦʚʝʱʝʥʠʷ ʠ ʞʝʩʪʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʊʘʢʞʝ 

ʨʝʰʝʥʠʝ ʥʝ ʤʦʞʝʪ ʧʝʨʝʚʦʜʠʪʴ ʨʘʩʧʦʟʥʘʥʥʳʡ ʪʝʢʩʪ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʨʦʡʩʪʚʦ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʚ ʥʝʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʩʨʘʚʥʝʥʠʷ ʯʝʪʳʨʝʭ ʣʫʯʰʠʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʯʪʝʥʠʷ  

ʣʶʜʷʤ ʩ ʆɺɿ ʧʦ ʟʨʝʥʠʶ  
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4) Orcam [8] ï ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʢʨʝʧʠʪʩʷ ʢ ʦʯʢʘʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʋʩʪʨʦʡʩʪʚʦ ʨʘʩʧʦʟʥʘʝʪ ʪʝʢʩʪ, ʥʘ ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠ ʦʟʚʫʯʠʚʘʝʪ ʝʛʦ. ʋʩʪʨʦʡʩʪʚʦ 

ʦʙʫʯʘʝʪʩʷ, ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʠʧ ʪʝʢʩʪʘ, ʥʘʧʨʠʤʝʨ, ʵʪʠʢʝʪʢʫ ʧʨʦʜʫʢʪʘ ʚ ʤʘʛʘʟʠʥʝ ʠʣʠ ʮʝʥʥʠʢ. 

ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚʘ. ʋʩʪʨʦʡʩʪʚʦ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʥʘʧʨʠʤʝʨ, ʦʥʦ ʥʝ ʩʧʦʩʦʙʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴ ʪʝʢʩʪ, ʥʝ ʠʤʝʝʪ ʦʧʦʚʝʱʝʥʠʡ, ʥʝ ʤʦʞʝʪ ʧʝʨʝʚʦʜʠʪʴ ʨʘʩʧʦʟʥʘʥʥʳʡ ʪʝʢʩʪ. ʂʨʦʤʝ ʪʦʛʦ, 

ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʠʩʧʣʝʶ ɹʨʘʡʣʷ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʧʦʛʣʫʭʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʋʩʪʨʦʡʩʪʚʦ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʮʝʥʫ ʠ ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʢʘʟʳʚʘʪʴ ʚ ʉʐɸ. 

ɼʠʘʛʨʘʤʤʘ ʩʨʘʚʥʝʥʠʷ ʯʝʪʳʨʝʭ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʫʩʪʨʦʡʩʪʚ, ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 1 

ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʙʳʣʦ 

ʧʨʝʜʣʦʞʝʥʦ ʩʦʙʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ï ʤʦʙʠʣʴʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ, 

ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʩʤʘʨʪʬʦʥ ï çfingeReaderè.  

ʊʘʢʦʝ ʨʝʰʝʥʠʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʤʘʨʪʬʦʥ 

ʩʪʘʥʦʚʠʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʳʡ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʪʘʢʠʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʢʘʢ: ʦʧʝʨʘʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ, ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʜʘʪʯʠʢʦʚ, ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʤʘʨʪʬʦʥ ʟʘʤʝʥʷʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʩʪʨʦʡʩʪʚ, 

ʢʦʪʦʨʳʝ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʘʚʪʦʥʦʤʥʳʤʠ ʠ ʠʤʝʣʠ ʥʝʤʘʣʳʡ ʚʝʩ ʠ ʛʘʙʘʨʠʪʳ (ʬʦʪʦʘʧʧʘʨʘʪ, 

ʢʘʣʴʢʫʣʷʪʦʨ, ʯʘʩʳ ʠ ʪ.ʜ.). ʉ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʘʥʘʣʦʛʠʯʥʘʷ ʪʝʥʜʝʥʮʠʷ ʟʘʤʝʪʥʘ ʠ ʥʘ ʤʠʨʦʚʦʤ 

ʨʳʥʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʩʧʦʩʦʙʥʦ ʟʘʤʝʥʠʪʴ ʣʶʜʷʤ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʥʦʩʠʤʫʶ ʣʫʧʫ, ʥʦ ʠ ʪʘʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚʠʜʝʦʫʚʝʣʠʯʠʪʝʣʠ, ʠ ʦʯʢʠ-ʛʠʧʝʨʦʢʫʣʷʨʳ, ʘ ʪʘʢʞʝ ʛʨʦʤʦʟʜʢʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʙʫʜʝʪ ʠʤʝʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʜʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʣʶʜʝʡ ʩ ʆɺɿ. ʇʨʠ ʵʪʦʤ ʧʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ʚʩʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʙʫʜʫʪ 

ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʧʨʠʣʦʞʝʥʠʷ. 

1) ʇʝʨʚʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʣʘʙʦʚʠʜʷʱʠʭ ʠ ʧʦʞʠʣʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʤʝʨʳ ʩʤʘʨʪʬʦʥʘ, ʩʠʩʪʝʤʘ ʩʤʦʞʝʪ ʨʘʩʧʦʟʥʘʪʴ ʪʝʢʩʪ, ʥʘ ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʢʦʥʯʠʢ 

ʫʢʘʟʘʪʝʣʴʥʦʛʦ ʧʘʣʴʮʘ ʯʝʣʦʚʝʢʘ, ʠ ʩʨʘʟʫ ʞʝ ʚʳʚʝʩʪʠ ʝʛʦ ʚ ʫʚʝʣʠʯʝʥʥʦʤ ʠ ʦʪʢʦʥʪʨʘʩʪʠʨʦʚʘʥʥʦʤ 
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ʚʠʜʝ ʥʘ ʵʢʨʘʥ ʩʤʘʨʪʬʦʥʘ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʯʪʝʥʠʷ ʢʥʠʛ, ʞʫʨʥʘʣʦʚ ʠ ʮʝʥʥʠʢʦʚ ʪʦʚʘʨʦʚ. ɽʩʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʘʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʙʫʜʝʪ ʥʝʫʜʦʙʝʥ, ʚʦʟʤʦʞʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʷ: ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʩʜʝʣʘʪʴ ʩʥʠʤʦʢ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʝʛʦ ʪʝʢʩʪʘ ʠ 

ʧʦʟʞʝ ʠʟʫʯʠʪʴ ʝʛʦ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʧʝʨʝʤʝʱʘʷ ʧʘʣʝʮ ʧʦ ʩʥʠʤʢʫ ʠ ʧʦʣʫʯʘʷ ʥʘ ʵʢʨʘʥʝ ʫʚʝʣʠʯʝʥʥʳʡ ʠ 

ʦʪʢʦʥʪʨʘʩʪʠʨʦʚʘʥʥʳʡ ʬʨʘʛʤʝʥʪ ʪʝʢʩʪʘ. ɺʳʟʦʚ ʧʨʠʣʦʞʝʥʠʷ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʚʩʪʨʦʝʥʥʦʛʦ ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʛʦʣʦʩʦʚʦʛʦ ʧʦʤʦʱʥʠʢʘ. ʄʦʜʝʣʴ ʧʝʨʚʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 2. ʄʦʜʝʣʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʧʦʞʠʣʳʭ ʠ ʣʶʜʝʡ ʩ ʆɺɿ ʧʦ ʟʨʝʥʠʶ 

2) ɺʪʦʨʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʣʥʦʩʪʴʶ ʩʣʝʧʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʜʘʥʥʦʤ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʠ ʦʟʚʫʯʠʚʘʥʠʝ ʪʝʢʩʪʘ. ʊʘʢʞʝ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʘ ʧʦʜʜʝʨʞʢʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʞʝʩʪʦʚ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʧʦʤʦʱʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʞʝʩʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʡ ʬʨʘʛʤʝʥʪʘ 

ʪʝʢʩʪʘ, ʫʜʘʣʠʪʴ ʝʛʦ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʝʩʪʠ ʮʝʣʫʶ ʩʝʨʠʶ ʩʥʠʤʢʦʚ. ʉʧʝʮʠʘʣʴʥʦ, ʜʣʷ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʧʨʠʣʦʞʝʥʠʠ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʪʘʢʪʠʣʴʥʦ-ʟʚʫʢʦʚʳʝ ʦʧʦʚʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʨʘʙʦʪʘʪʴ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʥʘʫʰʥʠʢʦʚ ʢʦʩʪʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ. ʄʦʜʝʣʴ ʚʪʦʨʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

ʈʠʩʫʥʦʢ 3. ʄʦʜʝʣʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʩʣʝʧʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
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3) ʊʨʝʪʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. ʈʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʣʝʧʦʛʣʫʭʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ ʷʚʣʷʝʪʩʷ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʩʤʘʨʪʬʦʥʫ ʜʠʩʧʣʝʷ ɹʨʘʡʣʷ ʜʣʷ ʚʳʚʦʜʘ 

ʪʝʢʩʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʷʯʝʡʢʠ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʝʧʦʛʣʫʭʦʛʦ 

ʯʝʣʦʚʝʢʘ ʩ ʩʠʩʪʝʤʦʡ, ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥʘ ʩʪʘʮʠʦʥʘʨʥʘʷ ʩʢʣʘʜʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʜ ʩʤʘʨʪʬʦʥ ʠʣʠ 

ʧʣʘʥʰʝʪ, ʩʦʜʝʨʞʘʱʘʷ ʚ ʩʝʙʝ ʜʠʩʧʣʝʡ ɹʨʘʡʣʷ. ʄʦʜʝʣʴ ʪʨʝʪʴʝʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 4. 

 

ʈʠʩʫʥʦʢ 4. ʄʦʜʝʣʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʩʣʝʧʦʛʣʫʭʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʇʦʤʠʤʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʚʝʜʸʥʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʚʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ: 

1) ʇʝʨʝʚʦʜ ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʪʝʢʩʪʘ ʥʘ ʚʳʙʨʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʥʦʩʪʨʘʥʥʳʡ ʷʟʳʢ. 

2) ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʪʠʧʘ ʪʝʢʩʪʦʩʦʜʝʨʞʘʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ ʩʤʦʞʝʪ 

ʨʘʩʧʦʟʥʘʪʴ ʮʝʥʥʠʢ, ʚʳʚʝʜʝʪ ʝʛʦ ʥʘ ʵʢʨʘʥ ʠ ʦʟʚʫʯʠʪ ʝʛʦ ʚ ʦʜʥʦʤ ʠʟ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʦʨʤʘʪʘʭ, 

ʥʘʧʨʠʤʝʨ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝʣʠʷ ï ʮʝʥʘ. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʨʷʜ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʳʜʝʣʷʶʱʠʭ 

ʝʛʦ ʥʘ ʬʦʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ:  

1) ɺʘʨʠʘʪʠʚʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʚʘʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝ 10-ʪʠ ʢʨʘʪʥʦ. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʝ ʙʫʜʝʪ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʩʚʝʨʭʚʳʩʦʢʦʤ ʫʚʝʣʠʯʝʥʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʩʪʠ ʫʚʝʣʠʯʝʥʠʝ 

ʧʦʣʫʯʝʥʥʦʡ ʢʘʨʪʠʥʢʠ ʜʦ 15-ʪʠ ʨʘʟ.  

2) ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʤʘʩʩʠʚʘ ʪʝʢʩʪʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʨʘʙʦʪʘʶʪ 

ʧʦ ʧʨʠʥʮʠʧʫ ʫʚʠʜʝʣ ï ʨʘʩʧʦʟʥʘʣ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʶʪ ʚʝʩʴ ʦʙʨʳʚʦʯʥʳʡ 

ʪʝʢʩʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʚʤʝʩʪʝ ʩ çʤʫʩʦʨʦʤè. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ ʜʘʥʥʫʶ 

ʧʨʦʙʣʝʤʫ ʧʨʠ ʧʦʤʦʱʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʩʣʦʚʘʨʷ. 

3) ɼʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ ʧʦ ʟʨʝʥʠʶ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʘʙʦʚʠʜʷʱʠʤʠ 
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ʠʣʠ ʩʣʝʧʳʤʠ ʣʶʜʴʤʠ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʙʠʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʘʜʘʧʪʠʨʦʚʘʥʘ ʠ 

ʢʘʩʪʦʤʠʟʠʨʫʝʤʘ (ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʥʘʩʪʨʦʠʪʴ ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʥʝʛʦ ʬʫʥʢʮʠʦʥʘʣ) ʜʣʷ 

ʩʣʘʙʦʚʠʜʷʱʠʭ ʠʣʠ ʩʣʝʧʳʭ ʣʶʜʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʪʝʢʩʪ, ʥʦ 

ʪʘʢʞʝ ʞʝʩʪʳ ʠ ʧʘʣʴʮʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ ʞʝʩʪʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʧʨʠʣʦʞʝʥʠʝʤ. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʦ ʦʮʝʥʝʥʦ ʥʘ ʦʩʥʦʚʝ ʢʨʠʪʝʨʠʝʚ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ (ʪʘʙʣʠʮʘ 1) ʠ ʠʭ ʚʝʩʦʚ (ʪʘʙʣʠʮʘ 2). ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʥʝʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʥʘʠʣʫʯʰʠʤʠ ʨʝʰʝʥʠʷʤʠ ʦʥʦ ʧʦʢʘʟʘʣʦ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʣʫʯʰʠʭ ʤʠʨʦʚʳʭ ʨʝʰʝʥʠʡ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʮʝʥʢʦʡ 

ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ 

ʇʦʢʘʟʘʪʝʣʠ 

ʈʝʰʝʥʠʷ 
ʇ1 ʇ2 ʇ3 ʇ4 ʇ5 ʇ6 ʇ7 ʇ8 ʇ9 ʇ10 ʇ11 

ʂʦʵʬʬʠʮʠʝʥʪ  

ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

Ki 

fingeReader 3 4 4 4 2 4 4 2 4 4 3 3,583 

TextGrabber 6 ï 

ʩʢʘʥʝʨ ʪʝʢʩʪʘ 
2 2 4 4 3 1 3 4 1 4 4 2,879 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ 

ʜʦʩʪʫʧ Apple 
2 2 4 1 2 3 4 1 4 4 3 2,765 

ZoomText 

ImageReader 
2 2 2 3 2 1 3 3 3 4 2 2,629 

Orcam 1 2 3 4 4 4 3 1 1 4 1 2,629 
 

ɺʳʚʦʜʳ 

ɺ ʩʪʘʪʴʝ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʠʨʦʚʳʭ ʨʝʰʝʥʠʡ, ʧʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʠʭ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ. ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ ʤʦʙʠʣʴʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʪʝʢʩʪʘ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ ʚ ʚʠʜʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʩʤʘʨʪʬʦʥ ʫʩʪʨʘʥʷʶʱʝʛʦ 

ʚʳʷʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ.  

ʇʨʦʚʝʜʝʥʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʨʝʰʝʥʠʷʤʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ 

ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʮʝʥʢʠ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʜʣʷ ʣʶʜʝʡ ʩ ʆɺɿ ʠ ʜʦʢʘʟʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ. 

ɼʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ 

ʨʘʟʨʘʙʦʪʢʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʩʪʘʪʴʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʶʣʣʝʪʝʥʴ ʚʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʦʨʦʚʴʷ ˉ282 ʦʪ ʘʚʛʫʩʪʘ 2014 ʛ. 

(ʂʦʣʠʯʝʩʪʚʦ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʚʦ ʚʩʝʤ ʤʠʨʝ) ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.who.int/mediacentre/factsheets/fs282/ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.10.2017) 
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2. ʆʪʯʝʪ ʜʠʨʝʢʪʦʨʘ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʦ ʜʝʣʘʤ ʠʥʚʘʣʠʜʦʚ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ɻʨʠʛʦʨʠʷ 

ʃʝʢʘʨʝʚʘ ʦʪ 24 ʜʝʢʘʙʨʷ 2014 (ʢʦʣʠʯʝʩʪʚʦ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʚ ʈʦʩʩʠʠ). ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.rosmintrud.ru/social/invalid-defence/250 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.10.2017) 

3. ʇʨʦʩʪʨʘʥʩʪʚʦ ʘʩʩʠʩʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʣʝʧʦʛʣʫʭʠʭ çʇʦʣʠʛʦʥè ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://so-edinenie.org/polygon/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16.10.2017) 

4. ʇʦʩʪʥʠʢʦʚ ɺ. ʄ., ʏʝʨʥʝʥʴʢʠʡ ɺ. ʄ. ʄʝʪʦʜʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ //ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ ʠʤ. ʅʕ ɹʘʫʤʘʥʘ. ï 2014.  

5. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çTextGrabber 6 ï ʉʢʘʥʝʨ ʪʝʢʩʪʘè (ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʣʦʞʝʥʠʠ) ð 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://itunes.apple.com/ru/app/textgrabber-6-ʩʢʘʥʝʨ-ʪʝʢʩʪʘ/id438475005?mt=8 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 16.10.2017) 

6. ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʜʦʩʪʫʧ Apple - ɿʨʝʥʠʝ (ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʫʥʢʮʠʷʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʜʦʩʪʫʧʦʤ Apple ʜʣʷ ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʧʦ ʟʨʝʥʠʶ) 

ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.apple.com/ru/accessibility/iphone/vision/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16.10.2017) 

7. ZoomText ImageReader (ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ). ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.smartaids.ru/sighting_loss/366/7101/  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 16.10.2017) 

8. Orcam (ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʫʩʪʨʦʡʩʪʚʝ) ð ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.orcam.com (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ 16.10.2017) 
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ʋɼʂ 004 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʉʀʉʊɽʄʓ ɸɺʊʆʄɸʊʀʏɽʉʂʆɻʆ ʋʇʈɸɺʃɽʅʀʗ ʇʈʀɺʆɼɸʄʀ 

ʄɸʃʆɻɸɹɸʈʀʊʅʆɻʆ ʂɺɸɼʈʆʂʆʇʊɽʈɸ 

ʍʦʭʣʦʚ ɸ.ɺ., ʃʫʰʥʠʢʦʚ ɹ.ɺ. 

ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʉɸʋ ʧʨʠʚʦʜʘʤʠ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ 

ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ɹʇʃɸ) - ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʠ ʚʘʨʠʘʥʪʳ ʥʘʩʪʨʦʡʢʠ ʝʛʦ 

ʨʝʛʫʣʷʪʦʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʚʘʜʨʦʢʦʧʪʝʨ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ, 

ʨʦʙʘʩʪʥʦʩʪʴ, ʇʀɼ-ʨʝʛʫʣʷʪʦʨ, ʥʝʯʸʪʢʠʡ ʨʝʛʫʣʷʪʦʨ. 

 

THE PROJECT OF THE AUTOMATIC CONTROL SYSTEM DRIVES SMALL -SIZED 

QUADCOPTER 

Hohlov A.V., Lushnikov B.V. 

The paper describes about results of projection of system of automatic control by drives of the 

small-size unmanned aerial vehicle (UAV) - the quadcopter and options of setup of its regulators. 

Keywords: quadcopter, system of automatic control, transition process, robust system, PID-

controller, Fuzzy Logic Controller. 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ (ʉʐɸ, ʗʧʦʥʠʷ, ɻʝʨʤʘʥʠʷ, ʌʨʘʥʮʠʷ, ʅʦʚʘʷ 

ɿʝʣʘʥʜʠʷ, ʀʟʨʘʠʣʴ, ʈʦʩʩʠʷ) ʠʥʪʝʥʩʠʚʥʦ ʚʝʜʫʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʸʥʥʳʝ ʩʦʟʜʘʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʤʘʣʦʛʘʙʘʨʠʪʥʳʭ ɹʇʃɸ. ɹʇʃɸ ï ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʥʝ ʠʤʝʶʱʠʡ ʥʘ ʙʦʨʪʫ ʧʠʣʦʪʘ ʠ 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʠʣʫ ʪʷʛʠ ʜʚʠʛʘʪʝʣʝʡ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ ʜʣʷ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʦʣʸʪʦʚ ʚ 

ʘʪʤʦʩʬʝʨʝ, ʠʤʝʶʱʠʡ ʮʝʣʝʚʫʶ ʥʘʛʨʫʟʢʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ, ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʧʦʣʸʪ 

ʢʘʢ ʧʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʪʘʢ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

(ʨʘʜʠʦʢʦʤʘʥʜʥʦʛʦ) ʫʧʨʘʚʣʝʥʠʷ. ɺʦ ʚʩʸʤ ʤʠʨʝ ʧʦʣʥʳʤ ʭʦʜʦʤ ʠʜʸʪ ʤʠʥʠʘʪʶʨʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʡ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʧʦʵʪʦʤʫ ʜʘʥʥʘʷ ʪʝʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ʆʙʲʝʢʪʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʦʢʦʧʪʝʨ. ɽʛʦ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ð 

ʨʘʤʘ, ʧʦʣʸʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʜʚʠʛʘʪʝʣʠ ʠ ʚʠʥʪʳ. ʋʧʨʘʚʣʝʥʠʝ ʢʚʘʜʨʦʢʦʧʪʝʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʫʣʴʪʘ ʫʧʨʘʚʣʝʥʠʷ. ʂʚʘʜʨʦʢʦʧʪʝʨʳ ʠʤʝʶʪ 4 ʚʠʥʪʘ. ʂʘʞʜʳʡ ʚʠʥʪ ʧʨʠʚʦʜʠʪʩʷ ʚ 

ʜʚʠʞʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. ɼʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʚʠʥʪʘ ʚʨʘʱʘʶʪʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, 

ʜʚʘ ʜʨʫʛʠʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ð ʧʨʦʪʠʚ, ʧʦʵʪʦʤʫ ʭʚʦʩʪʦʚʦʡ ʚʠʥʪ ʢʚʘʜʨʦʢʦʧʪʝʨʫ ʥʝ ʥʫʞʝʥ. 

ʄʘʥʝʚʨʠʨʫʝʪ ʢʚʘʜʨʦʢʦʧʪʝʨ ʧʫʪʸʤ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʠʥʪʦʚ. ʅʘʧʨʠʤʝʨ: 
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Å ʫʩʢʦʨʠʪʴ ʚʩʝ ʚʠʥʪʳ ð ʧʦʜʲʸʤ; 

Å ʫʩʢʦʨʠʪʴ ʚʠʥʪʳ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʟʘʤʝʜʣʠʪʴ ʩ ʜʨʫʛʦʡ ð ʜʚʠʞʝʥʠʝ ʚ ʩʪʦʨʦʥʫ; 

Å ʫʩʢʦʨʠʪʴ ʚʠʥʪʳ, ʚʨʘʱʘʶʱʠʝʩʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʠ ʟʘʤʝʜʣʠʪʴ ʚʨʘʱʘʶʱʠʝʩʷ ʧʨʦʪʠʚ ð 

ʧʦʚʦʨʦʪ [1]. 

ʄʠʢʨʦʧʨʦʮʝʩʩʦʨʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʚʦʜʠʪ ʢʦʤʘʥʜʳ ʨʘʜʠʦʫʧʨʘʚʣʝʥʠʷ ʚ ʢʦʤʘʥʜʳ ʜʚʠʛʘʪʝʣʷʤ. 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʴʥʦʝ ʟʘʚʠʩʘʥʠʝ, ʢʚʘʜʨʦʢʦʧʪʝʨʳ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʩʥʘʙʞʘʶʪ ʪʨʝʤʷ 

ʛʠʨʦʩʢʦʧʘʤʠ, ʬʠʢʩʠʨʫʶʱʠʤʠ ʢʨʝʥ ʘʧʧʘʨʘʪʘ. ʂʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠʥʦʛʜʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʢʩʝʣʝʨʦʤʝʪʨ, ʜʘʥʥʳʝ ʦʪ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʶʪ ʧʨʦʮʝʩʩʦʨʫ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʘʙʩʦʣʶʪʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠ ʙʘʨʦʜʘʪʯʠʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʘʧʧʘʨʘʪ ʥʘ ʥʫʞʥʦʡ 

ʚʳʩʦʪʝ. ʊʘʢʞʝ, ʧʨʠʤʝʥʷʶʪ ʩʦʥʘʨ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʩʘʜʢʠ ʠ ʫʜʝʨʞʘʥʠʷ ʥʝʙʦʣʴʰʦʡ ʚʳʩʦʪʳ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʦʙʣʸʪʘ ʧʨʝʧʷʪʩʪʚʠʡ. ʀ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ð GPS-ʧʨʠʝʤʥʠʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʟʘʧʠʩʳʚʘʪʴ 

ʤʘʨʰʨʫʪ ʧʦʣʸʪʘ ʟʘʨʘʥʝʝ ʩ ʢʦʤʧʴʶʪʝʨʘ, ʘ ʪʘʢʞʝ ʚʦʟʚʨʘʱʘʪʴ ʘʧʧʘʨʘʪ ʚ ʪʦʯʢʫ ʚʟʣʸʪʘ ʚ ʩʣʫʯʘʝ ʧʦʪʝʨʠ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠʣʠ ʩʥʠʤʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʣʸʪʘ ʦʧʝʨʘʪʠʚʥʦ ʠʣʠ ʧʦʟʜʥʝʝ [2]. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʘʞʜʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʧʨʠʚʦʜʦʚ ʢʚʘʜʨʦʢʦʧʪʝʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʧʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʜʚʠʛʘʪʝʣʷ, ʨʝʛʫʣʷʪʦʨʘ, ʚʦʟʤʫʱʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʨʠʩ. 

1). ʋʧʨʘʚʣʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 1 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɸʋ ʧʨʠʚʦʜʘ ʢʚʘʜʨʦʢʦʧʪʝʨʘ 

ʀʩʧʦʣʴʟʫʷ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʨʠʩ. 2), ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʚʳʨʘʞʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʠ ʩʦʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʜʣʷ 

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʉɸʋ ʚ ʧʨʦʛʨʘʤʤʝ MATLAB /Simulink (ʨʠʩ. 3). 

 

ʈʠʩʫʥʦʢ 2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ 
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ʈʠʩʫʥʦʢ 3. ɹʣʦʢ-ʩʭʝʤʘ ʤʦʜʝʣʠ ʉɸʋ ʧʨʠʚʦʜʘ ʚ ʩʨʝʜʝ Simulink/MATLAB 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʩʭʝʤʳ ʠ ʙʣʦʢʘ Check Step Response Characteristics ʙʳʣ ʧʦʣʫʯʝʥ ʛʨʘʬʠʢ 

ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʨʠʩ. 4) ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ï 30%, 

ʩʪʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ï 20%, ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ï 2.11 ʩ, ʠʤʝʝʪʩʷ ʢʦʣʝʙʘʪʝʣʴʥʦʩʪʴ. 

 

 

ʈʠʩʫʥʦʢ 4. ɻʨʘʬʠʢ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ ʠ ʥʘʩʪʨʦʡʢʠ ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (ʂʇ =2.2; ʂʀ 

=1.9; ʂɼ =0.7) ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ (ʨʠʩ. 5) ʉɸʋ ʧʨʠʦʙʨʸʣ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ï 0.35%, ʦʰʠʙʢʘ ï 0%, ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ï 0.31 ʩ., ʢʦʣʝʙʘʪʝʣʴʥʦʩʪʴ 

ʦʪʩʫʪʩʪʚʫʝʪ. 
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ʈʠʩʫʥʦʢ 5. ɻʨʘʬʠʢ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʉɸʋ ʧʨʠʚʦʜʘ ʩ ʥʘʩʪʨʦʝʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʇʀɼ-

ʨʝʛʫʣʷʪʦʨʘ 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʉɸʋ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʝʸ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʦ ʢʨʠʪʝʨʠʶ ʄʠʭʘʡʣʦʚʘ 

ʉɸʋ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ, ʪʘʢ ʢʘʢ ʛʦʜʦʛʨʘʬ ʄʠʭʘʡʣʦʚʘ ʧʦʣʠʥʦʤʘ ʟʥʘʤʝʥʘʪʝʣʷ ʪʨʝʪʴʝʡ ʩʪʝʧʝʥʠ, 

ʟʘʤʢʥʫʪʦʡ ʉɸʋ, ʥʘʯʠʥʘʷʩʴ ʥʘ ʚʝʱʝʩʪʚʝʥʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʦʩʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʭʦʜʠʪ 

ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ 3 ʢʚʘʜʨʘʥʪʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ. 6). 

 

ʈʠʩʫʥʦʢ 6. ɻʦʜʦʛʨʘʬ ʄʠʭʘʡʣʦʚʘ 

ʊʘʢ ʢʘʢ ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʝʨʝʜʘʪʦʯʥʦʡ ʬʫʥʢʮʠʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʢʘʪʘʣʦʞʥʳʤ ʜʘʥʥʳʤ, ʤʦʛʫʪ ʙʳʪʴ   ʥʝʠʟʚʝʩʪʥʳ, ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ, ʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʉɸʋ ʧʨʠʭʦʜʠʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʠʥʪʝʟ 

M(w) 

L(w) 
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