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ɺɺɽɼɽʅʀɽ 

 

ʎʝʣʴ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ï ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ 

ʩʪʨʦʠʪʴ ʘʣʛʦʨʠʪʤʳ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʭ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤ. ʈʝ-

ʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʜʘʯʠ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ, ʧʨʠ-

ʤʝʥʷʝʤʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʟʘʱʠʱʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʦʙʫʯʘʶʱʠʡʩʷ ʜʦʣʞʝʥ:  

ï ʟʥʘʪʴ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ.  

ï ʫʤʝʪʴ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʢʦʜʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝ-

ʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʪʠʣʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʩʥʦʚ-

ʥʝr ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʙʘʟʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ.  

ï ʚʣʘʜʝʪʴ ʥʘʚʳʢʘʤʠ ʨʘʟʨʘʙʦʪʢʠ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ 

ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʭʥʦ-

ʣʦʛʠʷʤʠ ʠ ʤʝʪʦʜʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; ʥʘʚʳʢʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ-

ʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; ʥʘʚʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʦʚ.  

ʋʢʘʟʘʥʥʳʝ ʟʘʜʘʯʠ ʯʘʩʪʠʯʥʦ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ. 
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1. ʊɽʆʈɽʊʀʏɽʉʂʀɽ ɺʓʂʃɸɼʂʀ 

 

API  (Application Programming Interface) ï ʵʪʦ ʥʘʙʦʨ ʧʨʘʚʠʣ ʠ ʧʨʦʪʦ-

ʢʦʣʦʚ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ. API ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʳ, ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʛʫʪ ʦʙʱʘʪʴʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʘʥʥʳʤʠ ʠ 

ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. API ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥ ʨʘʟʨʘʙʦʪ-

ʯʠʢʘʤʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʫʛʠʤʠ ʧʨʠʣʦʞʝʥʠ-

ʷʤʠ ʠʣʠ ʩʝʨʚʠʩʘʤʠ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʟʥʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʨʝʘʣʠʟʘʮʠʶ. 

ʅʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ API, ʚʝʨʦʷʪʥʦ, ʟʥʘʢʦʤʳʭ ʚʘʤ: 

1. Google Maps API: ʇʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʢʘʨʪʦ-

ʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ Google Maps ʚ ʩʚʦʠ ʧʨʠʣʦʞʝʥʠʷ. 

2. Twitter API: ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ Twitter, ʧʦʟʚʦʣʷʷ ʨʘʟ-

ʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩ ʪʚʠʪʪʝʨʦʤ. 

3. GitHub API: ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʨʝʧʦʟʠʪʦʨʠʷʤ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ, 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʜʨʫʛʠʤ ʜʘʥʥʳʤ ʥʘ GitHub. 

4. OpenWeatherMap API: ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʧʦʛʦʜʥʳʤ ʜʘʥʥʳʤ 

ʠ ʧʨʦʛʥʦʟʘʤ ʧʦʛʦʜʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ. 

5. YouTube Data API: ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʦ ʚʠʜʝʦ, 

ʢʘʥʘʣʘʭ, ʢʦʤʤʝʥʪʘʨʠʷʭ ʠ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ YouTube. 

6. VK API (ɺʂʦʥʪʘʢʪʝ API): ʵʪʦ ʥʘʙʦʨ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʠ 

ʤʝʪʦʜʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʴʶ ɺʂʦʥʪʘʢʪʝ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ. ʕʪʦʪ API ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʦʟʜʘʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʳʝ ʩ ɺʂʦʥʪʘʢʪʝ, ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʜʘʥ-

ʥʳʤʠ ʧʣʘʪʬʦʨʤʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʨʦʥʥʠʭ API ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʢʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʳʝ ʚ ʥʦʚʦʩʪʥʳʭ ʣʝʥʪʘʭ ʚʠʜʝʦʨʦʣʠʢʠ ʩ ʩʝʨʚʠʩʘ Youtube ï ʦʜʠʥ ʠʟ ʚʘʨʠ-

ʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʦʨʦʥʥʠʤʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ YouTube Data API ï ʧʦʟ-

ʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʪʠʧ ʢʦʥʪʝʥʪʘ ʠ ʫʚʝʣʠʯʠʪʴ ʦʭʚʘʪʳ ʘʫʜʠʪʦʨʠʠ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʚʦʝʛʦ ʚʠʜʝʦʭʦʩʪʠʥʛʘ. 

ɺ ʨʘʙʦʪʝ ʚʘʤ ʥʘʜʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ REST API ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. REST API ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʥʳʡ ʩʪʠʣʴ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʪʦʯʥʝʝ, ʨʝʢʦʤʝʥʜʘʮʠʶ ʧʦ ʩʪʘʥ-

ʜʘʨʪʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʇʆ.  

 

1.1. REST API 

 

ʉʣʦʚʦ REST [1] ï ʘʢʨʦʥʠʤ ʦʪ Representational State Transfer, ʯʪʦ ʧʝ-

ʨʝʚʦʜʠʪʩʷ ʥʘ ʨʫʩʩʢʠʡ ʢʘʢ çʧʝʨʝʜʘʯʘ ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷè, çʧʝʨʝʜʘʯʘ 
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ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷè ʠʣʠ çʧʝʨʝʜʘʯʘ ʩʘʤʦʦʧʠʩʳʚʘʝʤʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʶ ʩʦʛʣʘʩʥʦ REST: 

1. ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʤʦʜʝʣʴ (client-server model); 

2. ʆʪʩʫʪʩʪʚʠʝ ʩʦʩʪʦʷʥʠʷ (statelessness); 

3. ʂʵʰʠʨʦʚʘʥʠʝ (cacheability); 

4. ɽʜʠʥʦʦʙʨʘʟʠʝ ʠʥʪʝʨʬʝʡʩʘ (uniform interface); 

5. ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ (layered system); 

6. ʂʦʜ ʧʦ ʪʨʝʙʦʚʘʥʠʶ (code on demand) ï ʥʝʦʙʷʟʘʪʝʣʴʥʦ. 

ʇʦʜʨʦʙʥʝʝ ʦʧʠʰʝʤ ʢʘʞʜʦʝ ʠʟ ʪʨʝʙʦʚʘʥʠʡ.  

ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʘʷ ʤʦʜʝʣʴ (ʨʠʩ. 1.1). ʇʝʨʚʦʝ ʪʨʝʙʦʚʘʥʠʝ ʦʞʠʜʘʝʪ ʦʪ 

ʨʘʟʨʘʙʦʪʯʠʢʘ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʪʘʢʦʛʦ ʪʠʧʘ, ʯʪʦ ʛʦʪʦʚʦʝ ʇʆ ʜʝʣʠʪʩʷ ʥʘ 

2 ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ ï ʯʘʩʪʴ ʩ ʨʘʙʦʪʦʡ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʇʆ ʠ ʇʆ ʩʝʨʚʝʨʘ. 

ʇʨʠʯʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʯʘʩʪʷʤʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʟʘʧʨʦ-

ʩʦʚ ʢʣʠʝʥʪʘ ʠ ʦʪʚʝʪʦʚ ʥʘ ʵʪʠ ʟʘʧʨʦʩʳ ʩʝʨʚʝʨʘ.  

 
ʈʠʩ. 1.1. ʆʙʱʠʡ ʚʠʜ ʘʨʭʠʪʝʢʪʫʨʳ REST API 

 

ʇʨʠ ʵʪʦʤ ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʝʣʝʥʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʤʦ-

ʜʫʣʠ, ʥʘʧʨʠʤʝʨ, ʤʦʜʫʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ɹɼ, ʤʦʜʫʣʴ ʨʘʙʦʪʳ ʩ ʩʝʪʝʚʳʤ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʝʤ, ʇʆ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʠ ʪ.ʜ. ɻʣʘʚʥʦʝ ʚ ʵʪʦʤ ʚʩʝʤ ʪʦ, ʯʪʦ ʢʣʠʝʥʪ-

ʩʢʦʡ ʯʘʩʪʠ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʨʘʚʥʦ, ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʩ ʇʆ ʩʝʨʚʝʨʘ, 

ʦʪʚʝʪ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʚ ʪʦʤ ʚʠʜʝ, ʢʦʪʦʨʳʡ ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʇʆ ʩʧʦʩʦʙʥʘ ʦʙ-

ʨʘʙʦʪʘʪʴ. ʇʨʠʯʝʤ ʘʙʩʦʣʶʪʥʦ ʥʝ ʚʘʞʥʦ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʨʝʩʫʨʩʳ ʧʦʣʫʯʠʪ ʚ ʦʪ-

ʚʝʪʝ ʢʣʠʝʥʪ ï ʧʨʦʩʪʦʡ ʦʪʚʝʪ, ʬʘʡʣʳ ʠʣʠ ʢʦʜ ʦʰʠʙʢʠ. 

ɼʣʷ ʚʘʩ ʥʘʠʙʦʣʝʝ ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʧʨʠʤʝʨʦʤ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʤʝʩʩʝʥ-

ʜʞʝʨʳ ʠ ʩʦʮʩʝʪʠ. ʅʘʧʨʠʤʝʨ, ɺʂʦʥʪʘʢʪʝ, WhatApp, Telegram ʠ ʧʨ.  

ɺ ɺʂʦʥʪʘʢʪʝ ʠʩʧʦʣʴʟʫʶʪ ʩʝʨʚʝʨʥʫʶ ʯʘʩʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚʘʰʠʭ ʘʢ-

ʢʘʫʥʪʦʚ, ʚʠʜʝʦʭʦʩʪʠʥʛʘ ʠ ʧʨʦʯʠʭ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʠ ʵʪʦʤ ʘʙʩʦʣʶʪʥʦ 

ʥʝ ʚʘʞʥʦ, ʩ ʢʘʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʦʜʢʣʶʯʝʥʠʝ, ʩ ʤʦʙʠʣʴ-

ʥʦʡ ʚʝʨʩʠʠ ɺʂ ʠʣʠ ʙʨʘʫʟʝʨʥʦʡ, ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʨʝʩʫʨʩʘʤ ɺʂ ʙʫʜʝʪ ʫ ʧʦʣʴ-
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ʟʦʚʘʪʝʣʷ ʦʜʠʥʘʢʦʚ. ʇʨʠ ʵʪʦʤ, ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ (ʠʟ ʩʘ-

ʤʳʭ ʷʚʥʳʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʜʦʥʘʪʳ, ʧʣʘʪʥʳʝ ʧʦʜʧʠʩʢʠ, VKpay) ʬʫʥʢʮʠʦʥʘʣ 

ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʙʳʣ ʚ ʨʘʚʥʦʡ ʩʪʝʧʝʥʠ ʜʦʩʪʫʧʝʥ ʥʘ ʚʩʝʭ ʧʣʘʪʬʦʨʤʘʭ. ʕʪʦ 

ʩʪʘʣʦ ʚʦʟʤʦʞʥʦ ʢʘʢ ʨʘʟ-ʪʘʢʠ ʟʘ ʩʯʝʪ ʦʙʱʝʛʦ API ʵʪʠʭ ʩʝʨʚʠʩʦʚ. 

ʆʪʩʫʪʩʪʚʠʝ ʩʦʩʪʦʷʥʠʷ. ʉʦʛʣʘʩʥʦ REST, ʜʘʥʥʳʝ ʚʘʰʠʭ ʩʝʩʩʠʡ ʥʘ 

ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʇʆ ʩʦʭʨʘʥʷʪʴʩʷ ʥʝ ʙʫʜʫʪ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʩʣʠʰʢʦʤ ʨʝʩʫʨ-

ʩʦʟʘʪʨʘʪʥʦ ʧʦ ʧʘʤʷʪʠ. ʂʣʠʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ, ʘ ʩʝʨʚʝʨ ʦʜʠʥ. ʇʦʪʦʤʫ 

ʢʘʞʜʳʡ ʟʘʧʨʦʩ ʦʪ ʢʣʠʝʥʪʘ ï ʥʦʚʳʡ ʦʪʚʝʪ ʦʪ ʩʝʨʚʝʨʘ ʙʝʟ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴ-

ʪʘʪʘ ʵʪʦʛʦ ʟʘʧʨʦʩʘ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. ʀ ʩʝʨʚʝʨʫ ʥʘʜʦ ʧʨʦʩʪʦ ʦʪʚʝʯʘʪʴ ʥʘ 

ʟʘʧʨʦʩʳ ʧʦ ʤʝʨʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʦʪ ʢʦʛʦ ʦʥʠ ʧʦ-

ʩʪʫʧʠʣʠ. 

ʂʝʰʠʨʦʚʘʥʠʝ. ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʪʘ-

ʢʦʝ ʢʝʰ/ʢʵʰ (ʜʘʣʝʝ ʢʝʰ). ʂʝ hï ʵʪʦ ʩʦʭʨʘʥʝʥʥʳʝ ʥʘ ʚʘʰʝʤ ʫʩʪʨʦʡʩʪʚʝ 

ʬʘʡʣʳ ʙʨʘʫʟʝʨʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʳʩʪʨʦ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʧʦʩʣʝʜʥʠʡ ʩʝʘʥʩ ʧʦ-

ʩʝʱʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʘʥʠʮʳ. ʇʨʠ ʦʯʠʩʪʢʝ ʠʩʪʦʨʠʠ ʙʨʘʫʟʝʨʘ ʚʳ ʤʦʞʝʪʝ 

ʫʜʘʣʠʪʴ ʠ ʵʪʠ ʜʘʥʥʳʝ ʚʤʝʩʪʝ ʩ ʧʘʨʦʣʷʤʠ ʠ ʧʨʦʯʠʤʠ ʜʘʥʥʳʤʠ.  

ʂʘʢ ʚʳ ʫʞʝ ʟʥʘʝʪʝ, ʤʥʦʛʠʝ ʩʝʨʚʠʩʳ ʠ ʩʘʡʪʳ ʠʩʧʦʣʴʟʫʶʪ ʩʦʭʨʘʥʝʥʠʝ 
ʢʝʰʘ ʜʣʷ ʙʳʩʪʨʦʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʩ ʩʝʨʚʝʨʦʤ. ʂʘʞʜʳʡ ʨʘʟ ʧʝʨʝ-
ʩʦʙʠʨʘʪʴ ʨʝʩʫʨʩʳ ʚ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ï ʜʝʣʦ ʥʝʙʣʘʛʦʜʘʨʥʦʝ ʠ ʟʘʪʨʘʪʥʦʝ, ʦʩʦ-
ʙʝʥʥʦ ʝʩʣʠ ʥʘ ʢʣʠʝʥʪʝ ʩʦʭʨʘʥʝʥʦ ʢʦʝ-ʯʪʦ. ʊʘʢ ʯʪʦ ʤʝʰʘʝʪ ʟʘʧʨʦʩʠʪʴ ʪʦʣʴʢʦ 
ʥʦʚʫʶ ʯʘʩʪʴ ʜʘʥʥʳʭ, ʘ, ʥʘʧʨʠʤʝʨ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʨʩʪʢʝ html-ʩʪʨʘʥʠʮʳ, 
ʚʟʷʪʴ ʠʟ ʢʝʰʘ? ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʛʨʫʟʢʘ ʥʘ ʩʠʩʪʝʤʫ ʙʫʜʝʪ ʩʥʠʞʝʥʘ ʟʘ ʩʯʝʪ 
ʫʤʝʥʴʰʝʥʠʷ çʨʘʟʤʝʨʘè ʦʪʚʝʪʘ. ʀ ʧʨʝʜʳʜʫʱʠʡ ʧʨʠʥʮʠʧ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪʩʷ, 
ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʢʝʰʘ ʚʩʝ ʜʘʥʥʳʝ ʩʝʩʩʠʠ ʩʦʭʨʘʥʷʶʪʩʷ 
ʪʦʣʴʢʦ ʥʘ ʢʣʠʝʥʪʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ, ʠ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʝʘʥʩʘ ʩ ʩʝʨʚʝʨʥʦʡ 
ʯʘʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʜʝʣʘʣ ʢʣʠʝʥʪ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʩʣʝʜʫʝʪ ʙʳʪʴ ʦʩʪʦʨʦʞʥʝʝ ʠ ʙʝʟ ʬʘ-
ʥʘʪʠʟʤʘ ʦʪʥʦʩʠʪʴʩʷ ʢ ʢʝʰʠʨʦʚʘʥʠʶ. ɺʩʝ ʧʦʜʨʷʜ ʩʦʭʨʘʥʷʪʴ ʥʘ ʫʩʪʨʦʡʩʪʚʝ 
ʢʣʠʝʥʪʘ ʩʤʳʩʣʘ ʟʘʯʘʩʪʫʶ ʥʝ ʠʤʝʝʪ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ 
ʙʳʪʴ ʘʢʪʫʘʣʴʥʘ ʢ ʩʣʝʜʫʶʱʝʤʫ ʩʝʘʥʩʫ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʦʮʩʝʪʝʡ ʵʪʦ ʤʦʞʝʪ 
ʙʳʪʴ ʜʘʥʥʳʝ ʦ ʧʝʨʝʧʠʩʢʝ. ʅʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʚ ʯʘʪʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʜʛʨʫʞʝʥʦ 
ʚʦ ʚʨʝʤʷ ʥʦʚʦʛʦ ʩʝʘʥʩʘ, ʧʦʪʦʤʫ ʢʝʰʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʥʝ ʩʪʦʠʪ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʝʰʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʣʠ-
ʝʥʪʝ, ʥʦ ʠ ʥʘ ʩʝʨʚʝʨʝ. ʅʘʧʨʠʤʝʨ, ʢʝʰʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʜʥʦʪʠʧʥʳʭ ʟʘ-
ʧʨʦʩʦʚ ʢ ɹɼ, ʯʪʦʙʳ ʫʩʢʦʨʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ. 

ɽʜʠʥʦʦʙʨʘʟʠʝ ʠʥʪʝʨʬʝʡʩʘ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʪʨʝʙʫʝʪ ʩʣʝʜʫʶʱʝʛʦ: ʥʝ 
ʚʘʞʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʚʳ ʟʘʧʨʘʰʠʚʘʝʪʝ ʠ ʢʦʛʜʘ, ʦʪʚʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʝʜʠʥʦʦʙ-
ʨʘʟʥʳʤ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɼʘʞʝ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʘ ʩʦ 
ʩʪʦʨʦʥʳ ʩʝʨʚʝʨʘ. 

ʅʘʧʨʠʤʝʨ, ʪʝ ʞʝ ʩʘʤʳʝ ʤʝʩʩʝʥʜʞʝʨʳ. ɺ ʙʨʘʫʟʝʨʥʦʡ ʚʝʨʩʠʠ ʢʣʠʝʥʪ ʚ 
ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʧʦʣʫʯʠʪ html-ʩʪʨʘʥʠʮʫ, ʜʘʞʝ ʝʩʣʠ ʚ ʤʝʩʩʝʥʜʞʝʨʝ ʠʥʪʝʛʨʠ-
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ʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʜʝʦʭʦʩʪʠʥʛʘ. ʇʨʦʩʪʦ ʥʦʚʳʝ ʨʝʩʫʨʩʳ ʤʦʞʥʦ ʙʫʜʝʪ ʨʝ-
ʘʣʠʟʦʚʘʪʴ ʯʝʨʝʟ ʛʠʧʝʨʩʩʳʣʢʠ.  

ʄʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ (ʨʠʩ. 1.2). ʕʪʦʪ ʧʨʠʥʮʠʧ ʙʦʣʴʰʝ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʇʆ, ʥʦ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʢʣʠʝʥʪʝ. 

ʉʫʪʴ ʝʛʦ ʧʨʦʩʪʘ: ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʩ ʩʦʩʝʜʷʤʠ, ʪ.ʝ. 

ʠʩʧʦʣʴʟʫʝʪ ʠʭ API, ʧʨʠ ʵʪʦʤ ʦʥ ʥʝ ʜʦʣʞʝʥ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʦʜʫʣʷʤʠ, 

ʥʘʭʦʜʷʱʠʤʠʩʷ ʯʝʨʝʟ ʫʨʦʚʝʥʴ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦ-

ʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʩʢʦʣʴʢʫ ʠʥʢʘʧʩʫʣʠʨʫʝʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ, ʘ ʪʘʢʞʝ ʟʘ ʩʯʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʫʨʦʚʥʝʡ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʩʣʦʠ ʠʟ ʩʠ-

ʩʪʝʤʳ ʧʨʠ ʫʩʣʦʚʠʠ ʩʦʭʨʘʥʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ. 

ʅʠʢʪʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʮʝʧʦʯʢʠ ʥʝ ʟʥʘʝʪ ʚʩʝʛʦ ʧʫʪʠ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ 

ʟʘʧʨʦʩ, ï ʪʦʣʴʢʦ ʩʚʦʠʭ çʩʦʩʝʜʝʡè ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ. ʅʠ ʢʣʠʝʥʪ, ʥʠ ʦʜʠʥ ʠʟ 

ʧʨʦʢʩʠ-ʩʝʨʚʝʨʦʚ ʥʝ ʟʥʘʝʪ, ʢ ʢʦʤʫ ʦʥ ʦʙʨʘʱʘʝʪʩʷ ï ʢ ʦʩʥʦʚʥʦʤʫ ʩʝʨʚʠʩʫ ʠʣʠ 

ʢ ʜʨʫʛʦʤʫ ʧʨʦʢʩʠ. ɺ REST API ʵʪʦ ʨʘʙʦʪʘʝʪ ʚ ʦʙʝ ʩʪʦʨʦʥʳ: ʥʠʢʘʢʠʝ ʩʝʨʚʝʨʳ 

(ʥʠ ʦʩʥʦʚʥʳʝ, ʥʠ ʧʨʦʢʩʠ) ʥʝ ʟʥʘʶʪ, ʢʦʤʫ ʦʪʧʨʘʚʣʷʶʪ ʦʪʚʝʪ ʠ ʫʭʦʜʠʪ ʣʠ ʦʥ 

ʢʫʜʘ-ʪʦ ʜʘʣʴʰʝ. 

 
ʈʠʩ. 1.2. ʆʙʱʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʧʨʠʥʮʠʧʘ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʳ 

 

ʂʦʜ ʧʦ ʪʨʝʙʦʚʘʥʠʶ (ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʨʠʥʮʠʧ). ʉʝʨʚʝʨ ʦʪʧʨʘʚʣʷʝʪ 

ʢʦʜ ʯʘʩʪʷʤʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʛʜʘ ʢʣʠʝʥʪʩʢʦʤʫ ʧʨʠʣʦʞʝʥʠʶ ʪʨʝ-

ʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʦʬʣʘʡʥ-ʨʝʞʠʤʝ Google Docs ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʜ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʨʘʙʦʪʳ ʙʝʟ ʠʥʪʝʨʥʝʪʘ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʩʯʠʪʘʝʪʩʷ ʥʝʦʙʷʟʘ-

ʪʝʣʴʥʳʤ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʪʘʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ ʢʣʠʝʥʪʘ ʥʝ ʪʨʝʙʫʝʪʩʷ. 
 

1.2. ʈʝʘʣʠʟʘʮʠʷ REST. ʂʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
 

REST API ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʨʦʪʦʢʦʣʦʤ http. ʂʘʢ ʧʨʘʚʠʣʦ, ʘʨʭʠʪʝʢʪʫʨʫ 

ʥʘ ʦʩʥʦʚʝ REST ʨʝʘʣʠʟʫʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ http, ʧʦʩʢʦʣʴʢʫ ʧʨʦ-

ʪʦʢʦʣ http ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʣʷ ʵʪʦʛʦ.  

HTTP  [2] ï ʵʪʦ ʧʨʦʪʦʢʦʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʝ-

ʩʫʨʩʳ, ʥʘʧʨʠʤʝʨ, HTML-ʜʦʢʫʤʝʥʪʳ. ʇʨʦʪʦʢʦʣ HTTP ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʦʙ-

ʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʀʥʪʝʨʥʝʪʝ. HTTP ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣʦʤ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʛʦ 
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ʚʟʘʠ-ʤʦʜʝʡʩʪʚʠʷ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʟʘʧʨʦʩʦʚ ʢ ʩʝʨʚʝʨʫ ʩʘʤʠʤ ʧʦ-

ʣʫʯʘʪʝʣʝʤ, ʦʙʳʯʥʦ ʚʝʙ-ʙʨʘʫʟʝʨʦʤ (web-browser). ɼʘʥʥʳʝ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ 

ʠ ʩʝʨʚʝʨʦʤ ʧʝʨʝʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ HTTP-ʩʦʦʙʱʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʘʥʜʳ 

ʢ ʩʝʨʚʝʨʫ. ʉʦʦʙʱʝʥʠʷ, ʦʪʧʨʘʚʣʷʝʤʳʝ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʠ ʢʣʠʝʥʪʦʤ, ʙʳʚʘʶʪ 

ʜʚʫʭ ʚʠʜʦʚ: 
1) ɿʘʧʨʦʩʳ (HTTP Requests) ï ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʧʨʘʚʣʷʶʪʩʷ 

ʢʣʠʝʥʪʘʤʠ ʥʘ ʩʝʨʚʝʨ. ɺ ʥʠʭ ʫʢʘʟʳʚʘʝʪʩʷ ʥʫʞʥʳʡ ʤʝʪʦʜ ʠ URL ʨʝʩʫʨʩʘ, ʩ 
ʢʦʪʦʨʳʤ ʦʥʠ ʭʦʪʷʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ. 

2) ʆʪʚʝʪʳ (HTTP Responses) ï ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʝʨʚʝʨ ʦʪʧʨʘʚ-
ʣʷʝʪ ʚ ʦʪʚʝʪ ʥʘ ʢʣʠʝʥʪʩʢʠʡ ʟʘʧʨʦʩ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ REST 
API, ʷʚʣʷʶʪʩʷ GET, POST, PUT, PATCH ʠ DELETE. ɺʦʪ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʢʘʞ-
ʜʦʛʦ ʤʝʪʦʜʘ: 

GET ï ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʩ ʩʝʨʚʝʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦ-
ʣʫʯʝʥʠʷ ʨʝʩʫʨʩʘ ʩ ʩʝʨʚʝʨʘ. 

POST ʩʦʟʜʘʝʪ ʥʦʚʳʡ ʨʝʩʫʨʩ ʥʘ ʩʝʨʚʝʨʝ. ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʨʝʩʫʨʩʘ ʥʘ ʩʝʨʚʝʨʝ. 

PUT ï ʦʙʥʦʚʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʝʩʫʨʩʘ ʥʘ ʩʝʨʚʝʨʝ. ʕʪʦʪ ʤʝʪʦʜ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʝʩʫʨʩʘ ʥʘ ʩʝʨʚʝʨʝ. 

PATCH  ï ʯʘʩʪʠʯʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʝʩʫʨʩʘ ʥʘ ʩʝʨʚʝʨʝ. 
ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʯʘʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʨʝʩʫʨʩʘ ʥʘ 
ʩʝʨʚʝʨʝ. 

DELETE  ʫʜʘʣʷʝʪ ʨʝʩʫʨʩ ʩ ʩʝʨʚʝʨʘ. ʕʪʦʪ ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘ-
ʣʝʥʠʷ ʨʝʩʫʨʩʘ ʩ ʩʝʨʚʝʨʘ. 

ʇʨʠʤʝʨ ʨʝʘʣʴʥʦʛʦ ʟʘʧʨʦʩʘ ʙʳʣ ʧʦʣʫʯʝʥ ʩ ʧʦʤʦʱʴʶ ʫʪʠʣʠʪʳ 
WireShark (ʨʠʩ. 1.3). 

ʉʠʥʠʤ ʚʳʜʝʣʝʥʘ ʩʪʘʨʪʦʚʘʷ ʩʪʨʦʢʘ ʟʘʧʨʦʩʘ. ʅʘʰ HTTP-ʟʘʧʨʦʩ ʚʳʧʦʣ-
ʥʷʝʪʩʷ ʤʝʪʦʜʦʤ GET, URI (Uniform Resource Identifier, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 
ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʨʝʩʫʨʩʘ) [3] ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʩʫʨʩ, ʘ ʧʦʣʝ çʚʝʨ-
ʩʠʷè HTTP ʩʦʜʝʨʞʠʪ ʟʥʘʯʝʥʠʝ 1.1. ʅʠʞʝ WireShark ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʪʨʫʢʪʫʨʫ 
ʟʘʧʨʦʩʘ: ʤʝʪʦʜ ʟʘʧʨʦʩʘ, URL ʟʘʧʨʦʩʘ ʠ ʚʝʨʩʠʷ http. ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʪʘʢʞʝ ʙʳʣ 
ʟʘʬʠʢʩʠʨʦʚʘʥ (ʨʠʩ. 1.4).  

ʊʘʢʞʝ ʩʠʥʠʤ ʚʳʜʝʣʝʥʘ ʩʪʨʦʢʘ ʦʪʚʝʪʘ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʪ-
ʚʝʪʘ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ WireShark: ʚʝʨʩʠʷ http, ʢʦʜ ʩʪʘʪʫʩʘ ʠ ʩʪʘʪʫʩ ʦʪʚʝʪʘ, 
ʢʦʜʳ http-ʦʪʚʝʪʦʚ.  

ɺ ʟʘʧʨʦʩ ʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʛʦʣʦʚʢʠ (ʦʧʮʠʦ-
ʥʘʣʴʥʦ). ʅʘ ʨʠʩ. 1.3 ʢʘʢ ʨʘʟ ʚʳ ʤʦʞʝʪʝ ʫʚʠʜʝʪʴ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʟʘʛʦ-
ʣʦʚʢʦʚ, ʘ ʠʤʝʥʥʦ Accept, Connection, Host ʠ User-Agent. ɿʘʛʦʣʦʚʢʠ ʟʘʯʘʩʪʫʶ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʟʘʛʦ-
ʣʦʚʦʢ Connection ʦʧʨʝʜʝʣʷʝʪ ʩʪʘʪʫʩ ʩʦʝʜʠʥʝʥʠʷ ʧʦʩʣʝ ʦʪʧʨʘʚʢʠ  
ʟʘʧʨʦʩʘ, ʥʫʞʥʦ ʣʠ ʦʩʪʘʚʣʷʪʴ ʩʦʝʜʠʥʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʤ ʠʣʠ ʩʪʦʠʪ ʨʘʟʦʨʚʘʪʴ 
ʩʦʝʜʠʥʝʥʠʝ. Connection: Keep-Alive ʥʘ ʨʠʩ. 1.3 ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʦʝʜʠʥʝʥʠʝ 
ʦʩʪʘʸʪʩʷ ʠ ʥʝ ʟʘʚʝʨʰʘʝʪʩʷ, ʧʦʟʚʦʣʷʷ ʚʳʧʦʣʥʷʪʴ ʧʦʩʣʝʜʫʶʱʠʝ ʟʘʧʨʦʩʳ ʥʘ 
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ʪʦʪ ʞʝ ʩʝʨʚʝʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ Connection: close ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʨʘʟʨʳʚʝ ʩʦʝʜʠʥʝʥʠʷ.   

   
ʈʠʩ. 1.3. ʇʨʠʤʝʨ ʧʘʢʝʪʘ ʩ http-ʟʘʧʨʦʩʦʤ 
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ʈʠʩ. 1.4. ʇʨʠʤʝʨ ʦʪʚʝʪʘ ʥʘ http-ʟʘʧʨʦʩ 
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ɺʝʩʴ ʩʧʠʩʦʢ ʟʘʛʦʣʦʚʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʝʥ, ʠ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʢʫʨʩʘ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ http-ʧʨʦʪʦʢʦʣ ï ɻ ʪʦ ʩʪʘʥʜʘʨʪ, 

ʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ http-ʟʘʧʨʦʩʦʚ ʩʣʝʜʫʝʪ ʩʪʨʦʛʦ ʧʨʠʜʝʨʞʠ-

ʚʘʪʴʩʷ ʧʨʘʚʠʣ ʵʪʦʛʦ ʧʨʦʪʦʢʦʣʘ. 

ʊʝʣʦ HTTP-ʟʘʧʨʦʩʘ (Request Body) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʦʪ ʢʣʠʝʥʪʘ ʢ ʩʝʨʚʝʨʫ. ʆʥʦ ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʟʘʧʨʦʩʘʭ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʶʪ ʠʣʠ ʦʙʥʦʚʣʷʶʪ ʨʝʩʫʨʩʳ ʥʘ ʩʝʨʚʝʨʝ, ʪʘʢʠʭ ʢʘʢ POST, PUT, PATCH 

ʠ DELETE. ɼʘʥʥʳʝ ʚ ʪʝʣʝ ʟʘʧʨʦʩʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʥʳʭ ʬʦʨ-

ʤʘʪʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʦʜʝʨʞʠʤʦʛʦ ʠ ʮʝʣʠ ʟʘʧʨʦʩʘ. 

ʆʩʥʦʚʥʳʝ ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ ʚ ʪʝʣʝ HTTP-ʟʘʧʨʦʩʘ: 

ʌʦʨʤʘ URL-ʢʦʜʠʨʦʚʘʥʥʘʷ (application/x-www-form-urlencoded). 

ɼʘʥʥʳʝ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʬʦʨʤʘʪʝ ʢʣʶʯ-ʟʥʘʯʝʥʠʝ ʠ ʢʦʜʠʨʫʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ (ʥʘʧʨʠʤʝʨ, ʧʨʦʙʝʣʳ ʠ ʩʠʤʚʦʣʳ &, =) ʟʘʤʝ-

ʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʜʘʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʪʧʨʘʚʢʝ 

HTML-ʬʦʨʤ. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʥʘ ʨʠʩ. 1.5. 

 

 
ʈʠʩ. 1.5. ʇʨʠʤʝʨ URL-ʢʦʜʠʨʦʚʘʥʥʦʡ ʬʦʨʤʳ 

 

ʄʥʦʛʦʯʘʩʪʥʘʷ ʬʦʨʤʘ ʜʘʥʥʳʭ (multipart/form-data). ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʪʧʨʘʚʢʠ ʬʘʡʣʦʚ ʠ ʙʠʥʘʨʥʳʭ ʜʘʥʥʳʭ ʚʤʝʩʪʝ ʩ ʪʝʢʩʪʦʚʳʤʠ ʧʦʣʷʤʠ. ʆʙʳʯʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʟʘʛʨʫʟʢʝ ʬʘʡʣʦʚ ʯʝʨʝʟ ʬʦʨʤʳ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʘʚʘʪʘʨʘ ʠʣʠ ʜʦʢʫʤʝʥʪʘ. ʂʘʞʜʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ ʦʪʜʝʣʝʥʘ ʛʨʘʥʠʮʝʡ (boundary), 

ʠ ʢʘʞʜʳʡ ʙʣʦʢ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʟʘʛʦʣʦʚʢʠ. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʥʘ ʨʠʩ. 1.6. 

 

 
ʈʠʩ. 1.6. ʇʨʠʤʝʨ ʤʥʦʛʦʯʘʩʪʥʦʡ ʬʦʨʤʳ ʜʘʥʥʳʭ 

 

JSON (application/json). ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʬʦʨʤʘʪʦʚ ʜʣʷ ʧʝ-

ʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʭ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʨʘʙʦʪʝ ʩ API. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʢʣʶʯ-ʟʥʘʯʝʥʠʝ, ʧʦʜʦʙʥʦ 

ʦʙʲʝʢʪʘʤ ʚ JavaScript. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʥʘ ʨʠʩ. 1.7. 
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ʈʠʩ. 1.7. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʬʦʨʤʘʪʘ JSON 

 

XML  (application/xml ʠʣʠ text/xml). ʌʦʨʤʘʪ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ 

ʩʪʘʨʳʭ ʩʠʩʪʝʤʘʭ ʠ ʥʝʢʦʪʦʨʳʭ API, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʩʣʦʞʥʳʭ 

ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʠ ʘʪ-

ʨʠʙʫʪʦʚ ʚ XML-ʜʝʨʝʚʝ. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʥʘ ʨʠʩ. 1.8. 
 

 
ʈʠʩ. 1.8. ʇʨʠʤʝʨ ʜʘʥʥʳʭ ʬʦʨʤʘʪʘ XML 

 

ʊʝʢʩʪʦʚʳʝ ʜʘʥʥʳʝ (text/plain). ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʧʨʘʚʢʠ ʧʨʦʩʪʦʛʦ 

ʪʝʢʩʪʘ ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʨʫʢʪʫʨʳ. ʄʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʦʪʧʨʘʚʢʠ ʥʝʙʦʣʴ-

ʰʠʭ ʟʘʤʝʪʦʢ ʠʣʠ ʩʦʦʙʱʝʥʠʡ.  

ɼʚʦʠʯʥʳʝ ʜʘʥʥʳʝ (application/octet-stream). ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝ-

ʜʘʯʠ ʜʚʦʠʯʥʳʭ ʬʘʡʣʦʚ ʚ çʩʳʨʳʭè ʜʘʥʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʬʘʡʣʳ ʠʟʦʙʨʘʞʝʥʠʡ, 

ʚʠʜʝʦ ʠʣʠ ʠʩʧʦʣʥʷʝʤʳʝ ʬʘʡʣʳ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ API ʜʣʷ ʟʘʛʨʫʟʢʠ 

ʬʘʡʣʦʚ ʠʣʠ ʧʝʨʝʜʘʯʠ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʜʘʥʥʳʭ.    

ʂʘʢ ʚʳʙʠʨʘʝʪʩʷ ʪʠʧ ʜʘʥʥʳʭ ʜʣʷ ʪʝʣʘ ʟʘʧʨʦʩʘ? 

ʊʠʧ ʜʘʥʥʳʭ ʚ ʪʝʣʝ ʟʘʧʨʦʩʘ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʟʘʛʦʣʦʚʢʝ Content-Type. 

ʅʘʧʨʠʤʝʨ: 

Å ʜʣ ̫JSON ï Content-Type: application/json; 

Å ʜʣ ̫ʬʦʨʤʳ ï Content-Type: application/x-www-form-urlencoded; 

Å ʜʣ ̫ʟʘʛʨʫʟʢʠ ʬʘʡʣʦʚ ï Content-Type: multipart/form-data. 

ɺʳʙʦʨ ʬʦʨʤʘʪʘ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ, ʠ ʪʨʝʙʦ-

ʚʘʥʠʡ ʩʝʨʚʝʨʘ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʧʨʦʩ. JSON ʩʪʘʣ ʩʪʘʥʜʘʨʪʦʤ ʜʝ-ʬʘʢʪʦ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʙʣʘʛʦʜʘʨʷ ʝʛʦ ʣʝʛʢʦʩʪʠ ʠ ʫʜʦʙʩʪʚʫ ʨʘʙʦʪʳ. 

ʇʦʛʦʚʦʨʠʤ ʦ ʪʦʡ ʯʘʩʪʠ ʦʪʚʝʪʘ ʥʘ HTTP-ʟʘʧʨʦʩ, ʢʦʪʦʨʳʡ ʚʳ ʯʘʩʪʦ ʚʠ-

ʜʝʣʠ ʚ ʙʨʘʫʟʝʨʝ, ʘ ʠʤʝʥʥʦ ï ʢʦʜ ʩʦʩʪʦʷʥʠʷ HTTP. ʕʪʦ ʢʦʜʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʤʦʞʥʦ ʙʳ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʤ ʙʳʣ ʨʝʟʫʣʴʪʘʪ ʚʘʰʝʛʦ ʟʘʧʨʦʩʘ ʠ ʥʝ 

ʣʝʟʪʴ ʚ ʪʝʣʦ http-ʦʪʚʝʪʘ. ʉʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠʟ ʥʠʭ: 

ï 200 ʆʂ ï ʟʘʧʨʦʩ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʝʥ, ʘ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʪʝʣʝ 

ʦʪʚʝʪʘ; 

ï 301 Moved Permanently ï ʟʘʧʨʦʰʝʥʥʳʡ ʨʝʩʫʨʩ ʧʝʨʝʥʝʩʝʥ ʧʦ ʥʦʚʦʤʫ 

URL. ʅʦʚʳʡ ʘʜʨʝʩ ʜʦʢʫʤʝʥʪʘ ʫʢʘʟʘʥ ʚ ʧʦʣʝ Location ʚ ʟʘʛʦʣʦʚʢʝ ʩʪʨʘʥʠʮʳ; 
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ï 304 Not Modified ï ʨʝʩʫʨʩ, ʟʘʧʨʦʰʝʥʥʳʡ ʢʣʠʝʥʪʦʤ, ʦʩʪʘʣʩʷ ʙʝʟ ʠʟ-

ʤʝʥʝʥʠʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠʟ ʢʝʰʘ ʢʣʠʝʥʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʝʨʚʝʨ 

ʥʝ ʙʫʜʝʪ ʚʳʩʳʣʘʪʴ ʝʛʦ ʩʥʦʚʘ; 

ï 400 Bad request ï ʩʦʦʙʱʝʥʠʝ ʦ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʦʰʠʙʢʝ, ʦʙʥʘʨʫʞʝʥ-

ʥʦʡ ʩʝʨʚʝʨʦʤ; 

ï 403 Forbidden ï ʟʘʧʨʘʰʠʚʘʝʤʳʡ ʨʝʩʫʨʩ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʜʘʥ ʠʟ-

ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʜʦʩʪʫʧʝ (ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ). ʃʠʙʦ ʢʣʠʝʥʪ ʥʝ ʘʚʪʦ-

ʨʠʟʦʚʘʣʩʷ ʥʘ ʩʝʨʚʝʨʝ, ʣʠʙʦ ʜʦʩʪʫʧ ʢ ʵʪʦʤʫ ʨʝʩʫʨʩʫ ʝʤʫ ʧʝʨʝʜʘʚʘʪʴ ʥʝʣʴʟʷ 

ʠʟ-ʟʘ ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʝʨʚʝʨʝ; 

ï 404 Not Found ï ʟʘʧʨʘʰʠʚʘʝʤʳʡ ʨʝʩʫʨʩ ʥʝ ʥʘʡʜʝʥ; 

ï 502 Bad Gateway ï ʩʝʨʚʝʨ-ʰʣʶʟ ʥʝ ʧʦʣʫʯʠʣ ʥʝʢʦʨʨʝʢʪʥʳʡ ʦʪʚʝʪ 

(ʠʣʠ ʥʝ ʧʦʣʫʯʠʣ ʚʦʦʙʱʝ); 

ï 504 Gateway Timeout ï ʥʝʪ ʦʪʚʝʪʘ ʦʪ ʩʝʨʚʝʨʘ ʟʘ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ. 
 

1.3. JSON 
 

ɼʘʣʝʝ ʦʧʠʰʝʤ ʢʦʥʪʝʡʥʝʨ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ http-ʟʘʧʨʦʩʘʭ 

ʠ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ. ʈʘʟʫʤʝʝʪʩʷ, ʚʳ 

ʚʧʨʘʚʝ ʧʨʠʜʫʤʘʪʴ ʩʚʦʡ ʚʘʨʠʘʥʪ ʦʪʧʨʘʚʢʠ, ʭʦʪʴ ʬʘʡʣʳ ʬʦʨʤʘʪʘ txt. ʆʜʥʘʢʦ 

ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʧʨʦʩʪʦʡ ʠʥʪʝʛʨʘʮʠʠ ʙʳʣʠ ʧʨʠʜʫʤʘʥʳ ʬʦʨʤʘʪʳ ʬʘʡ-

ʣʦʚ, ʨʘʙʦʪʘ ʩ ʢʦʪʦʨʳʤʠ ʫʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʩʪʘʥʜʘʨʪʳ ʙʦʣʴʰʠʥʩʪʚʘ ʷʟʳ-

ʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: JSON, YAML, XML ʠ ʧʨ. ɺ ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ 

ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʥʘ ʧʝʨʚʦʤ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ.  

JSON [4] (ʘʥʛʣ. JavaScript Object Notation) ï ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ ʦʙ-

ʤʝʥʘ ʜʘʥʥʳʤʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ JavaScript. ʅʦ ʧʨʠ ʵʪʦʤ ʬʦʨʤʘʪ ʥʝʟʘʚʠʩʠʤ ʦʪ 

JS ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ REST ʠ http 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ JSON, ʪʘʢ ʠ XML, ʦʜʥʘʢʦ ʧʝʨʚʳʡ ʙʦʣʝʝ ʫʜʦʙʦʚʘʨʠʤʳʡ ʜʣʷ 

ʥʘʯʠʥʘʶʱʠʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʂ ʪʦʤʫ ʞʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʥ ʷʚʣʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʚ ʚʝʙ ʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ. 

ʉʠʥʪʘʢʩʠʩ JSON ʩʦʩʪʦʠʪ ʠʟ ʧʘʨ ʚʠʜʘ ʢʣʶʯ ï ʟʥʘʯʝʥʠʝ, ʢʣʶʯ1 ï ʟʥʘ-

ʯʝʥʠʝ1 ʠ ʪ.ʜ.  
 

{ 
  çʀʤʷè: çʉʪʫʜʝʥʪ1è, 
  çʂʫʨʩè: 2 
} 

ɺʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʲʝʢʪ JSON. ʇʨʠ ʨʘʙʦʪʝ ʩ ʥʠʤ ʚʳ ʤʦʞʝʪʝ ʦʙʨʘ-

ʪʠʪʴʩʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʥʝ ʧʦ ʠʥʜʝʢʩʫ, ʘ ʧʦ ʢʣʶʯʫ ʠ ʧʦʣʫʯʠʪʴ ʪʦʪ 

ʞʝ ʩʘʤʳʡ ʦʪʚʝʪ. ʊʦ ʝʩʪʴ ʝʩʣʠ ʚʳ ʧʝʨʝʧʫʪʘʝʪʝ ʠ ʥʘʧʠʰʠʪʝ ʩʪʨʫʢʪʫʨʫ ʚ ʜʨʫ-

ʛʦʤ ʧʦʨʷʜʢʝ: 
{ 
  çʂʫʨʩè: 2, 
  çʀʤʷè: çʉʪʫʜʝʥʪ1è 
} 
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ʀ ʚ ʢʦʜʝ ʙʫʜʝʪʝ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʯʝʨʝʟ ʠʭ ʢʣʶʯʠ, ʪʦ ʥʠʯʝʛʦ ʩʪʨʘʰ-

ʥʦʛʦ ʥʝ ʧʨʦʠʟʦʡʜʝʪ, ʚʳ ʙʫʜʝʪʝ ʧʦʣʫʯʘʪʴ ʪʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʩʣʝ-

ʜʫʝʪ ʫʧʦʤʷʥʫʪʴ ʠ ʤʘʩʩʠʚʳ JSON: 
[ 
çAppleè, 
çStrawberryè, 
çRaspberryè 
] 

ʂ ʵʪʦʡ ʩʪʨʫʢʪʫʨʝ ʚʘʤ ʧʨʠʜʝʪʩʷ ʦʙʨʘʱʘʪʴʩʷ ʧʦ ʠʥʜʝʢʩʘʤ, ʠ ʧʝʨʝʧʫ-

ʪʘʥʥʳʡ ʧʦʨʷʜʦʢ ʚ ʵʪʦʡ ʩʚʷʟʢʝ ʜʘʥʥʳʭ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʆʙʲʝʢʪʳ ʠ 

ʤʘʩʩʠʚʳ ʤʦʛʫʪ ʙʳʪʴ ʚʣʦʞʝʥʳ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʚʣʦʞʝʥ-

ʥʦʩʪʠ ʥʝ ʦʛʨʘʥʠʯʝʥʦ.  

ʅʘ ʨʠʩ. 1.9 ʚʳ ʤʦʞʝʪʝ ʟʘʤʝʪʠʪʴ ʢʘʢ ʧʨʦʩʪʦ ʦʙʲʝʢʪʳ (ʛʘʣʦʯʢʠ), ʪʘʢ ʠ 

ʤʘʩʩʠʚʳ (ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ). ʄʘʩʩʠʚ members ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʦʪʜʝʣʴʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʩ ʦʙʲʝʢʪʘʤʠ (name, age, secretIdentity) ʠ ʤʘʩʩʠʚʘʤʠ (powers).  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ: ʘʙʩʦʣʶʪʥʦ ʥʝ ʚʘʞʥʦ, ʢʘʢʦʛʦ ʪʠʧʘ ʜʘʥʥʳʝ ʚʳ ʧʦʤʝ-

ʱʘʝʪʝ ʚ JSON, ʠʭ ʦʙʨʘʙʦʪʢʘ ʮʝʣʠʢʦʤ ʠ ʧʦʣʥʦʩʪʴʶ ʣʦʞʠʪʩʷ ʥʘ ʧʣʝʯʠ ʨʘʟʨʘ-

ʙʦʪʯʠʢʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 5 ʬʘʡʣʝ ʚʤʝʩʪʦ Super 

Hero Squad ʥʘʧʠʩʘʪʴ ʢʘʢʦʝ-ʪʦ ʯʠʩʣʦ, ʪʦ ʢʦʨʨʝʢʪʥʘʷ ʦʙʨʘʙʦʪʢʘ ʵʪʦʛʦ ʚʘʨʠ-

ʘʥʪʘ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ.  

 

1.4. cURL 
 

ɺ ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ cURL ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʩʝʨʚʝʨʦʤ. ɼʣʷ ʥʘʯʘʣʘ ʨʘʟʙʝʨʝʤ, ʯʪʦ ʪʘʢʦʝ URL. 

Uniform Resource Locator (URL) [3]ï ɻ ʪʦ ʤʝʭʘʥʠʟʤ ʧʨʠʩʚʦʝʥʠʷ ʫʥʠ-

ʢʘʣʴʥʦʛʦ ʘʜʨʝʩʘ ʨʝʩʫʨʩʫ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʠʤ ʚ ʩʝʪʠ ʠʣʠ, ʩʦʙʩʪʚʝʥʥʦ, 

ʩʘʤ ʘʜʨʝʩ ʵʪʦʛʦ ʨʝʩʫʨʩʘ. ɽʛʦ ʩʦʩʪʘʚ ʩʣʝʜʫʶʱʠʡ: 

Å ʇʨʦʪʦʢʦʣ (http, https, ftp, mailto, file). 

Å ʀʤʷ ʭʦʩʪʘ (ʜʦʤʝʥʥʦʝ ʠʤʷ ʠʣʠ IP). 

Å ʇʦʨʪ (ʥʝʦʙʷʟʘʪʝʣʴʥʦ). 

Å ʇʫʪʴ ʢ ʩʪʨʘʥʠʮʝ ʠʣʠ ʬʘʡʣʫ. 

Å ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ (ʥʝʦʙʷʟʘʪʝʣʴʥʦ). 

Å ʗʢʦʨʴ (ʥʝʦʙʷʟʘʪʝʣʴʥʦ). 

ʆʩʥʦʚʥʳʝ ʯʘʩʪʠ: ʧʨʦʪʦʢʦʣ, ʜʦʤʝʥ ʠ ʧʫʪʴ ʢ ʨʝʩʫʨʩʫ ʚ ʨʘʤʢʘʭ ʜʦʤʝʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1.10. 

ʇʨʦʪʦʢʦʣ ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʝʪʦʜ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: http ï ʧʨʦʪʦʢʦʣ ʧʝ-

ʨʝʜʘʯʠ ʛʠʧʝʨʪʝʢʩʪʘ, ftp ï ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʪʨʘʥʩʧʦʨʪʘ ʬʘʡʣʦʚ, file ï ʧʨʦ-

ʪʦʢʦʣ ʦʪʢʨʳʪʠʷ ʚ ʙʨʘʫʟʝʨʝ ʬʘʡʣʘ ʩ ʣʦʢʘʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʀʤʷ ʭʦʩʪʘ ï ʘʜʨʝʩ ʩʝʨʚʝʨʘ ʚ ʩʝʪʠ. ʄʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ 

ʜʦʤʝʥʘ ʠʣʠ IP-ʘʜʨʝʩʘ. ʂʨʘʡʥʝ ʨʝʜʢʦ ʜʦʧʦʣʥʷʝʪʩʷ ʧʦʨʪʦʤ ï 

//example.com:8080.  
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ʈʠʩ. 1.9.  ʇʨʠʤʝʨ JSON-ʬʘʡʣʘ ʩ ʚʣʦʞʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʤʘʩʩʠʚʘʤʠ 
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ʈʠʩ. 1.10. ʇʨʦʩʪʘʷ ʩʭʝʤʘ URL 

 

ɿʘʤʝʪʢʘ: ʜʦʤʝʥʥʦʝ ʠʤʷ ʟʘʤʝʥʷʝʪʩʷ IP-ʘʜʨʝʩ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʜʦ-

ʤʝʥʥʳʭ ʠʤʝʥ.  

ʊʨʝʪʴʷ ʯʘʩʪʴ URLï ʵʪʦ, ʩʦʙʩʪʚʝʥʥʦ, ʧʫʪʴ ʢ ʨʝʩʫʨʩʫ, ʩʦ ʚʩʝʤʠ ʢʘʪʘʣʦ-

ʛʘʤʠ ʠ ʧʦʜʢʘʪʘʣʦʛʘʤʠ, ʧʣʶʩ ʧʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ ʠ ʷʢʦʨʴ. ʇʨʠʤʝʨ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩ. 1.11. ɺʩʝ, ʯʪʦ ʠʜʝʪ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʩʧʝʮʩʠʤʚʦʣʘ (ʩʤ. ʨʠʩ. 1.11, 

ʨʝʰʝʪʢʘ, ʦʪʤʝʯʝʥʘ ʛʘʣʦʯʢʦʡ) ï ʪʝʣʦ ʟʘʧʨʦʩʘ. 

 
ʈʠʩ. 1.11. ʇʨʠʤʝʨ ʟʘʧʨʦʩʘ ʩ ʢʘʪʘʣʦʛʦʤ ʠ  

 

ɺ URL ʨʘʟʨʝʰʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʳʭ ʩʠʤʚʦʣʦʚ  

(AïZ, aïz, 0ï9), ʙʝʟʦʧʘʩʥʳʭ (-, _, ., ~), ʩʧʝʮʠʘʣʴʥʳʭ (!, *, ', (, )) ʠ ʟʘʨʝʟʝʨʚʠ-

ʨʦʚʘʥʥʳʭ (;, /, ?, :, @, &, =, +, $, ,). ʅʝʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʠʤʚʦʣʳ ʢʦʜʠʨʫʶʪʩʷ 

ʚ ʧʨʦʮʝʥʪʘʭ ʧʦ ʠʭ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤʫ ASCII-ʢʦʜʫ ï ʥʘʧʨʠʤʝʨ, %20 ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʧʨʦʙʝʣ.  

ɿʘʤʝʪʢʘ: ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʩ ʧʨʘʚʠʣʘʤʠ URL ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ 

ʩʪʘʥʜʘʨʪʝ [3].  

ʀʩʧʦʣʴʟʫʶʪʩʷ ʩʠʤʚʦʣʳ ʫʧʨʘʚʣʝʥʠʷ: 

: (ʜʚʦʝʪʦʯʠʝ) ï ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʩʭʝʤʳ (ʥʘʧʨʠʤʝʨ, http) ʦʪ ʦʩʪʘʣʴʥʦʡ 

ʯʘʩʪʠ URL. 

/ (ʢʦʩʘʷ ʯʝʨʪʘ) ï ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʝʡ URL, ʪʘʢʠʭ ʢʘʢ 

ʧʫʪʴ. 

? (ʚʦʧʨʦʩʠʪʝʣʴʥʳʡ ʟʥʘʢ) ï ʜʣʷ ʥʘʯʘʣʘ ʩʪʨʦʢʠ ʟʘʧʨʦʩʘ. 

# (ʨʝʰʸʪʢʘ) ï ʜʣʷ ʫʢʘʟʘʥʠʷ ʬʨʘʛʤʝʥʪʘ (ʷʢʦʨʷ) ʚ ʜʦʢʫʤʝʥʪʝ. 

ʄʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʩʠʤʚʦʣʳ: 

! * ' ( ) ï ʚ ʥʝʢʦʪʦʨʳʭ ʢʦʥʪʝʢʩʪʘʭ, ʥʦ ʯʘʩʪʦ ʪʨʝʙʫʶʪ ʢʦʜʠʨʦʚʘʥʠʷ. 

; (ʪʦʯʢʘ ʩ ʟʘʧʷʪʦʡ) ï ʚ ʩʪʨʦʢʘʭ ʟʘʧʨʦʩʘ. 

@ (ʩʦʙʘʯʢʘ) ï ʜʣʷ ʫʢʘʟʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ. 

& (ʘʤʧʝʨʩʘʥʜ) ï ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʜʥʦʤ 

ʟʘʧʨʦʩʝ. 

ɽʩʣʠ ʚʳ ʭʦʪʠʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʩʠʤʚʦʣʳ ʚ ʟʘʧʨʦʩʝ, ʪʦ ʠʭ ʩʣʝʜʫʝʪ 

ʢʦʜʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ percent-encoding. ʅʘʧʨʠʤʝʨ: 
ʇʨʦʙʝʣ ʢʦʜʠʨʫʝʪʩʷ ʢʘʢ %20 ʠʣʠ +;  : ʢʦʜʠʨʫʝʪʩʷ ʢʘʢ %3A; / ʢʦʜʠʨʫ-

ʝʪʩʷ ʢʘʢ %2F. 

cURL ï (client URL) ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ ʥʘ ʦʩʥʦʚʝ 

ʙʠʙʣʠʦʪʝʢʠ libcurl ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʩʝʨʚʝʨʘ ʠ ʥʘ ʩʝʨʚʝʨ ʧʨʠ ʧʦʤʦʱʠ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ HTTP, HTTPS, FTP, FTPS, IMAP, 
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IMAPS, POP3, POP3S, SMTP ʠ SMTPS. ʆʥ ʦʯʝʥʴ ʧʦʧʫʣʷʨʝʥ ʚ ʩʬʝʨʝ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ ʠ ʩʢʨʠʧʪʦʚ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʜʠʘʧʘʟʦʥʫ ʬʫʥʢʮʠʡ ʠ ʧʦʜʜʝʨ-

ʞʠʚʘʝʤʳʭ ʧʨʦʪʦʢʦʣʦʚ.  

ʅʘʯʠʥʘʷ ʩ Windows 10, ʦʥ ʷʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʳʤ ʚ ʢʦʤʘʥʜʥʫʶ ʩʪʨʦʢʫ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. ɺ Linux ʩʠʩʪʝʤʘʭ ʦʥ ʪʘʢʞʝ ʧʨʝʜʫʩʪʘʥʦʚʣʝʥ, ʥʦ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʤʦʞʝʪʝ ʚ ʪʝʨʤʠʥʘʣʝ ʧʨʦʧʠʩʘʪʴ ʢʦʤʘʥʜʫ çcurl ïversionè ʠ ʧʨʦʚʝʨʠʪʴ. ɽʩʣʠ ʚ 

ʦʪʚʝʪ ʢʦʤʘʥʜʘ ʥʝ ʚʳʜʘʩʪ ʚʝʨʩʠʶ ʫʪʠʣʠʪʳ, ʪʦ ʫʩʪʘʥʦʚʠʪʝ ʝʝ ʩ ʧʦʤʦʱʴʶ ʢʦ-

ʤʘʥʜʳ: sudo apt install curl.  

ʇʨʦʩʤʦʪʨʝʪʴ ʚʝʩʴ ʬʫʥʢʮʠʦʥʘʣ cURL ʤʦʞʥʦ ʢʦʤʘʥʜʦʡ çcurl --help allè. 

ʂʦʤʘʥʜʘ ʟʘʧʨʦʩʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
curl [options] [URL]. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʨʦʩ GET (ʨʠʩ. 1.12). 

ɿʘʧʨʦʩ POST ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 
curl -X POST -H ç[ʪʠʧ ʩʦʜʝʨʞʠʤʦʛʦ]è -d ç[post data]è [options] [URL]. 

ɼʣʷ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ʟʘʧʨʦʩ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩ. 1.13. ɿʘʧʨʦʩ GET ʧʦʩʣʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1.14. 

ʇʘʨʘʤʝʪʨʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʟʘʧʨʦʩʝ: 

-X ï ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʪʦʜʘ http ʟʘʧʨʦʩʘ (POST, GET, DELETE ʠ ʧʨ., ʧʦ 

ʫʤʦʣʯʘʥʠʶ ï GET)/ ʥʝ ʧʫʪʘʪʴ ʩ -ʭ;  

-H ï ʥʘʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ ʫʢʘʟʘʥʥʳʤʠ ʟʘʛʦʣʦʚʢʘʤʠ; 

--location ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ï ʧʦʟʚʦʣʷʝʪ curl ʚʳʧʦʣʥʷʪʴ ʧʝʨʝʥʘʧʨʘʚ-

ʣʝʥʠʷ; 

--header ï ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ -H. 

ɺʪʦʨʦʡ ʟʘʧʨʦʩ ʙʳʣ ʚʟʷʪ ʠʟ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ 

cURL ʦʪ Postman. ʄʦʜʠʬʠʮʠʨʫʝʤ ʝʛʦ ʧʦʜ ʠʩʭʦʜʥʳʡ ʰʘʙʣʦʥ (ʨʠʩ. 1.15). 

ʆʪʚʝʪ ʧʦʣʫʯʝʥ. ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʨʘʙʦʪʳ ʩ ʩʘʡʪʦʤ ʩ ʧʦʤʦʱʴʶ 

cURL (ʨʠʩ. 1.16). ʊʘʢʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʧʨʦʩ ʥʘ ʧʦʣʫʯʝʥʠʝ ʣʦʛʠʥ-ʪʦʢʝʥʘ 

(ʨʠʩ. 1.17, 1.18). 

ʉʣʝʜʫʶʱʠʡ ʟʘʧʨʦʩ: ʘʚʪʦʨʠʟʘʮʠʷ ʩ ʚʘʰʠʤ ʣʦʛʠʥʦʤ ʠ ʪʦʢʝʥʦʤ  

(ʨʠʩ. 1.19). ɽʩʣʠ ʪʦʢʝʥ ʥʝʢʦʨʨʝʢʪʝʥ, ʩʪʘʨʳʡ ʠʣʠ ʥʝʪ ʬʘʡʣʘ cookies.txt, ʪʦ ʙʫ-

ʜʝʪ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ, ʢʘʢ ʥʘ ʨʠʩ. 1.20. ɽʩʣʠ ʚʩʝ ʧʨʦʰʣʦ ʭʦʨʦʰʦ, ʚʳ ʧʦʣʫ-

ʯʠʪʝ ʪʦʢʝʥ (ʨʠʩ. 1.21) ʠ ʧʦʩʣʝ ʩʤʦʞʝʪʝ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʪʨʘʥʠʮʳ (ʨʠʩ. 1.22). 

ʅʘʜʦ ʧʦʣʫʯʠʪʴ ʝʱʝ csrf-ʪʦʢʝʥ (ʨʠʩ. 1.23), ʥʦ ʵʪʦ ʦʩʦʙʝʥʥʦʩʪʴ API wiki. 

ʆʪʧʨʘʚʠʤ çʊʝʩʪʦʚʘʷ ʩʪʨʘʥʠʮʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ OPè ʥʘ ʩʪʨʘ-

ʥʠʮʫ ʧʦʣʴʟʦʚʘʪʝʣʷ AdaraCross/SandBox, ʯʪʦʙʳ çʥʝ ʤʫʩʦʨʠʪʴè ʚ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʠ ɺʠʢʠʧʝʜʠʠ (ʨʠʩ. 1.24). ʇʨʠʜʝʪ ʦʪʚʝʪ (ʨʠʩ. 1.25), ʠ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʨʝ-

ʟʫʣʴʪʘʪ (ʨʠʩ. 1.26). 
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ʈʠʩ. 1.12. ɿʘʧʨʦʩ GET 

 
 

ʈʠʩ. 1.13. ɿʘ-

ʧʨʦʩ ʜʣʷ ʨʝʘ-

ʣʠʟʦʚʘʥʥʦʛʦ  

ʩʝʨʚʝʨʘ 

 
 

ʈʠʩ. 1.14. ɿʘʧʨʦʩ 

GET ʧʦʩʣʝ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

GET  

 
 

ʈʠʩ. 1.15. ʄʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʳʡ 

ʟʘʧʨʦʩ 
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ʈʠʩ. 1.16. ɿʘʧʨʦʩ POST ʢ ɺʠʢʠʧʝʜʠʠ, ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʩʦʜʝʨʞʠʤʦʝ 

https://en.wikipedia.org/w/api.php ʩʪʨʘʥʠʮʳ 

 

 
 

 
 

 
ʈʠʩ. 1.17. ɿʘʧʨʦʩ ʥʘ ʧʦʣʫʯʝʥʠʝ ʣʦʛʠʥ-ʪʦʢʝʥʘ 

 

 
ʈʠʩ. 1.18. ʇʦʣʫʯʝʥʥʳʡ ʪʦʢʝʥ 

 
 

 

 
 

 
 

 
 

 
ʈʠʩ. 1.19. ɸʚʪʦʨʠʟʘʮʠʷ ʩ ʣʦʛʠʥʦʤ ʠ ʪʦʢʝʥʦʤ 

 

 
ʈʠʩ. 1.20. çWrongTokenè 

 

 
ʈʠʩ. 1.21. ʇʦʣʫʯʝʥʥʳʡ ʪʦʢʝʥ 

 

  
 

 
 

 
ʈʠʩ. 1.22. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʢʝʥʘ 

 

 
ʈʠʩ. 1.23. ʇʦʣʫʯʝʥʠʝ csrf-ʪʦʢʝʥ 
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ʈʠʩ. 1.24. ʆʪʧʨʘʚʢʘ ʥʘ ʩʪʨʘʥʠʮʫ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

 
ʈʠʩ. 1.25. ʇʦʣʫʯʝʥʥʳʡ ʦʪʚʝʪ 

 

 
ʈʠʩ. 1.26. ʈʝʟʫʣʴʪʘʪ ʥʘ ʩʪʨʘʥʠʮʝ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

 

1.5. NuGet 

 

ʇʦʯʪʠ ʫ ʢʘʞʜʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʝʩʪʴ ʩʚʦʡ (ʦʬʠʮʠʘʣʴʥʳʡ) 

ʧʘʢʝʪʥʳʡ ʤʝʥʝʜʞʝʨ. ɽʛʦ ʟʘʜʘʯʘ ï ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʚ ʩʚʦʝʤ ʘʨʭʠʚʝ ʥʦʚʳʝ ʧʘ-

ʢʝʪ,r ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʪʷʛʠʚʘʪʴ ʚʳʙʨʘʥʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʘʢʝʪʳ ʨʘʩ-

ʰʠʨʝʥʠʡ ʷʟʳʢʘ ʚʤʝʩʪʝ ʩ ʠʭ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʥʘ ʝʛʦ ʨʘʙʦʯʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʨʘʩ-

ʧʘʢʦʚʳʚʘʪʴ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ, ʠ, ʩʘʤʦʝ ʚʘʞʥʦʝ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʝʛʦ ʚ 

ʧʨʦʝʢʪ, ʤʦʜʠʬʠʮʠʨʫʷ ʬʘʡʣʳ ʥʘʩʪʨʦʝʢ ʧʨʦʝʢʪʘ.  

ɼʣʷ C# ʨʘʟʨʘʙʦʪʘʥ ʦʬʠʮʠʘʣʴʥʳʡ ʧʘʢʝʪʥʳʡ ʤʝʥʝʜʞʝʨ ï NuGet. ʉ ʥʠʤ 

ʚʳ ʙʫʜʝʪʝ ʨʘʙʦʪʘʪʴ, ʢʦʛʜʘ ʙʫʜʝʪʝ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʙʘʟʳ ʜʘʥ-

ʥʳʭ. NuGet ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʝʪ dotnet ï ʚʠʨʪʫʘʣʴʥʘʷ ʤʘʰʠʥʘ C#. 

ɿʘʜʘʯʠ dotnet ï ʫʩʪʘʥʘʚʣʠʚʘʪʴ, ʫʜʘʣʷʪʴ ʠ ʦʙʥʦʚʣʷʪʴ ʧʘʢʝʪʳ ʢʘʢ NuGet, ʪʘʢ ʠ 

ʣʶʙʳʝ ʜʨʫʛʠʝ.  

Postman. ɼʣʷ ʨʘʙʦʪʳ ʩ ʵʪʠʤ ʨʘʩʰʠʨʝʥʠʝʤ ʚʘʤ ʧʦʪʨʝʙʫʝʪʩʷ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʘʡʪʝ ʨʘʟʨʘʙʦʪʯʠʢʘ (ʨʠʩ. 1.27, 1.28). 

ʇʦʩʣʝ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ ʨʘʩʰʠʨʝʥʠʝ ʥʘ VSCode ʠ ʘʚʪʦʨʠ-

ʟʦʚʘʪʴʩʷ ʚ ʚʘʰʝʡ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ API ʚʘʰʝʛʦ ʩʝʨʚʝʨʘ ʚʳ 

ʙʫʜʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ Postman. ʈʘʩʰʠʨʝʥʠʝ Postman ʚ VSCode ʤʦʞʥʦ ʙʫʜʝʪ 

ʥʘʡʪʠ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʤʝʥʶ, ʝʛʦ ʠʢʦʥʢʘ ï ʢʨʫʛʦʚʘʷ ʜʠʘʛʨʘʤʤʘ.  
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ʈʠʩ. 1.27. ʌʦʨʤʘ ʜʣʷ ʧʝʨʝʭʦʜʘ ʢ ʨʝʛʠʩʪʨʘʮʠʠ 

 

 
 

ʈʠʩ. 1.28. ʉʦʟʜʘʥʠʝ ʘʢʢʘʫʥʪʘ 

 

ʉʘʤ ʠʥʪʝʨʬʝʡʩ ʜʝʣʠʪʩʷ ʥʘ 3 ʯʘʩʪʠ (ʨʠʩ. 1.29):  

1) ʩ ʩʦʭʨʘʥʝʥʥʳʤʠ ʢʦʣʣʝʢʮʠʷʤʠ ʟʘʧʨʦʩʦʚ, ʠʩʪʦʨʠʝʡ ʟʘʧʨʦʩʦʚ ʠ ʪ.ʜ.; 

2) ʩ ʟʘʧʨʦʩʘʤʠ ʠ ʠʭ ʧʘʨʘʤʝʪʨʘʤʠ; 

3) ʩ Postman-ʢʦʥʩʦʣʴʶ VSCode. 
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ʈʠʩ. 1.29. ʀʥʪʝʨʬʝʡʩ Postman 

 

ʏʘʩʪʴ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʧʨʦʩʘ (ʨʠʩ. 1.30) ï ʚʘʰ ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫ-

ʤʝʥʪ. ɺ ʥʝʤ ʚʳ ʤʦʞʝʪʝ ʩʦʩʪʘʚʣʷʪʴ ʟʘʧʨʦʩʳ ʢ API ʩʝʨʚʝʨʘ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯ-

ʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʤʦʜʠʬʠʮʠʨʫʷ ʠʭ: 

Params ï ʬʦʨʤʠʨʫʝʪ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ ʚ URL, ʧʨʦʧʠʩʳʚʘʝʤʳʝ ʯʝ-

ʨʝʟ &; 

Authorization  ï ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ ʥʘ ʘʚʪʦʨʠʟʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʙʘʟʦʚʘʷ ʘʚʪʦʨʠʟʘʮʠʷ, ʧʦ ʪʦʢʝʥʫ, ʩʝʨʪʠʬʠʢʘʪʫ ʠ ʧʨ., 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦ ʪʦʢʝʥʫ); 

Headers ï ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʘʛʦ-

ʣʦʚʢʘʤʠ; 

Body ï ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʝʣʦʤ ʟʘ-

ʧʨʦʩʘ (ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ json ʚ ʟʘʧʨʦʩʝ); 

Tests ï ʥʘʧʠʩʘʥʠʝ ʩʢʨʠʧʪʦʚ ʥʘ JavaScript ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʵʢʵʥʜʘ 

Settings ï ʨʘʟʣʠʯʥʳʝ ʥʘʩʪʨʦʡʢʠ Postman. 

ɺ ʧʨʘʚʦʡ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʘʨʘʤʝʪʨʦʚ ʝʩʪʴ 2 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘ-

ʨʘʤʝʪʨʘ ï Code ʠ Cookies. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ cURL-ʢʦʜ ʠ ʢʫʢʠ ʩʬʦʨʤʠʨʦʚʘʥ-

ʥʦʛʦ ʟʘʧʨʦʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʜʘʥʥʦʡ ʚʝʨʩʠʠ Postman ʥʝ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ 

ʧʦʣʥʳʡ ʢʦʜ ʘʚʪʦʨʠʟʘʮʠʠ ʜʣʷ cURL, ʵʪʦ ʬʫʥʢʮʠʦʥʘʣ ʨʘʩʰʠʨʝʥʥʦʡ ʚʝʨʩʠʠ. 
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ʈʠʩ. 1.30. ʏʘʩʪʴ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʧʨʦʩʘ 

 

1.6. SQLite 

 

ɹʘʟʘ ʜʘʥʥʳʭ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʩʝʨʚʠʩʦʚ ʩ ʘʚʪʦʨʠʟʘʮʠʝʡ. ɺ ʙʘʟʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘʯʘʩʪʫʶ ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʭ ï 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ (ʟʘʱʠʱʝʥʥʘʷ) ʩʚʷʟʢʘ ʧʘʨʦʣʷ ʠ ʣʦʛʠʥʘ. ɼʣʷ ʭʨʘʥʝʥʠʷ ʵʪʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʢʦʥʪʝʡʥʝʨ, ʢʦʪʦʨʳʡ ʙʳ ʧʦʟʚʦʣʠʣ ʙʳ ʙʳʩʪʨʦ ʥʘʭʦ-

ʜʠʪʴ ʥʫʞʥʫʶ ʟʘʧʠʩʴ ʠ ʫʧʦʨʷʜʦʯʠʚʘʣ ʙʳ ʵʪʠ ʟʘʧʠʩʠ ʜʣʷ ʫʜʦʙʩʪʚʘ ʘʜʤʠʥʠ-

ʩʪʨʠʨʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʘʢʠʭ ɹɼ ʷʚʣʷʶʪʩʷ ʨʝʣʷʮʠʦʥʥʳʝ ɹɼ. 

ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦ-

ʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʚʟʘʠʤʦʩʚʷʟʘʥ-

ʥʳʤ ʵʣʝʤʝʥʪʘʤ ʠʥʬʦʨʤʘʮʠʠ. ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʦʩʥʦʚʘʥʳ ʥʘ ʨʝʣʷ-

ʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ï ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʦʤ, ʥʘʛʣʷʜʥʦʤ ʪʘʙʣʠʯʥʦʤ ʩʧʦʩʦʙʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʊʘʙʣʠʮʳ ʦʢʘʟʳʚʘʶʪʩʷ ʩʚʷʟʘʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʟʘ 

ʩʯʝʪ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʧʝʨʚʠʯʥʳʡ ʠ ʚʪʦʨʠʯʥʳʡ ʢʣʶʯ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʚʜʘʚʘʪʴʩʷ ʥʝ ʙʫʜʝʤ, ʥʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʣʝʜʫʝʪ 

ʟʥʘʪʴ, ʯʪʦ ɹɼ ʙʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʪʦʤ ʚʠʜʝ, ʯʪʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʫʨ-

ʩʦʚʦʡ. 

SQLite ï ʨʝʣʷʮʠʦʥʥʘʷ ʚʩʪʨʘʠʚʘʝʤʘʷ ɹɼ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʤʠʤʦ 

ʪʘʙʣʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʥʳʭ ɹɼ ʪʝʤ, ʯʪʦ ʥʝ 

ʪʨʝʙʫʝʪ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʝʨʚʝʨʘ, ʘ ʝʡ ʜʦʩʪʘʪʦʯʥʦ 1 ʬʘʡʣʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʧʠ-
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ʩʳʚʘʝʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ɹɼ ʠ ʙʠʙʣʠʦʪʝʢʠ API SQLite, ʢʦʪʦʨʘʷ ʢʦʤʧʠʣʠ-

ʨʫʝʪʩʷ ʩ ʧʨʦʛʨʘʤʤʦʡ. ʕʪʘ ʚʝʨʩʠʷ ɹɼ ʦʯʝʥʴ ʧʨʦʩʪʘ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʪ-

ʣʠʯʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ. 

ʅʦ ʚ ʮʝʣʦʤ ʥʝ ʩʫʪʴ ʚʘʞʥʦ, ʢʘʢʘʷ ʠʤʝʥʥʦ ʨʝʣʷʮʠʦʥʥʘʷ ɹɼ ʙʫʜʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʘ. ɽʩʣʠ ʚ ʥʘʟʚʘʥʠʠ ʝʩʪʴ SQL, ʟʥʘʯʠʪ, ʥʘʜʦ ʟʥʘʪʴ, ʯʪʦ ʪʘʢʦʝ SQL. 

SQL (Structured Query Language, ʠʣʠ ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦ-

ʩʦʚ) ï ʵʪʦ ʜʝʢʣʘʨʘʪʠʚʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʊʆʃʔʂʆ 

ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʜʜʝʨʞʠʚʘʶʱʠʤʠ ʝʛʦ ɹɼ. ʀʩʧʦʣʴʟʫʷ ʝʛʦ, ʥʝ ʧʦʣʫ-

ʯʠʪʩʷ ʥʘʧʠʩʘʪʴ ʧʨʦʛʨʘʤʤʫ, ʥʦ ʧʦʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʚ ʙʘʟʝ ʦʥ ʧʦʤʦʛʘʝʪ. 

ʂʘʢ ʠ ʫ ʣʶʙʦʛʦ ʷʟʳʢʘ, ʫ ʥʝʛʦ ʝʩʪʴ ʩʚʦʡ ʩʠʥʪʘʢʩʠʩ, ʩ ʦʩʥʦʚʘʤʠ ʢʦʪʦʨʦʛʦ ʚʘʤ 

ʧʦʥʘʜʦʙʠʪʴʩʷ ʦʟʥʘʢʦʤʠʪʴʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʦʡ. 

ʇʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʫ ʥʘʩ ʝʩʪʴ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɼʣʷ ʵʪʦʡ ɹɼ 

ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ ʚ ɹɼ. ɿʘʧʨʦʩ SQL ʥʘ ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ ʙʫʜʝʪ ʚʳ-

ʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
CREATE TABLE user_DB( 
id INT PRIMARY KEY, 
email TEXT NOT NULL, 
password TEXT NOT NULL). 

ɺ ʟʘʧʨʦʩʝ ʫʢʘʟʘʥʳ:  
Å CREATE TABLE ï ʢʦʤʘʥʜʘ ʥʘ ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮʳ; 
Å user_DB ï ʥʘʟʚʘʥʠʝ ʪʘʙʣʠʮʳ; 
Å id, email, password ï ʥʘʟʚʘʥʠʷ ʩʪʦʣʙʮʦʚ; 
Å INT, TEXT ï ʪʠʧʳ ʜʘʥʥʳʭ (TEXT ï ʘʥʘʣʦʛ string); 
Å NOT NULL ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʩʪʦʣʙʮʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʦ; 
Å PRIMARY KEY ï ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʩʪʦʣʙʮʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ. 
ɼʘʣʝʝ ʪʘʙʣʠʮʫ ʩʣʝʜʫʝʪ ʟʘʧʦʣʥʠʪʴ. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʠʤ ʟʘʧʨʦʩ ʥʘ ʜʦ-

ʙʘʚʣʝʥʠʝ ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʫ: 
INSERT INTO user_DB (id, email, password ) VALUES (5, 'user', '1234') 
ɺ ʜʘʥʥʦʤ ʟʘʧʨʦʩʝ: 
Å INSERT INTOéVALUES  ï ʟʘʧʨʦʩ ʥʘ ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʫ; 
Å user_DB (id, email, password ) ï ʥʘʟʚʘʥʠʝ ʪʘʙʣʠʮʳ ʠ ʩʪʦʣʙʮʦʚ; 
Å (1, pasha@mail.ru', '1234') ï ʟʥʘʯʝʥʠʷ ʩʪʦʣʙʮʦʚ ʚ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ. 
ʇʦ ʘʥʘʣʦʛʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʠ ʜʨʫʛʠʝ ʟʘʧʨʦʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʘʙ-

ʣʠʮʝ ʦʢʘʟʳʚʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʟʘʧʠʩʠ (ʨʠʩ. 1.31). 
 

 
ʈʠʩ. 1.31. ʊʘʙʣʠʮʘ ʚ ɹɼ 
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ʀ ʢʘʢ ʙʳ ʤʳ ʥʘʰʣʠ ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʧʦʯʪʦʡ tusur@mail.ru ʥʘ 

ʦʪʣʠʯʥʦʤ ʦʪ SQL ʷʟʳʢʝ? ʉʯʠʪʘʣʠ ʙʳ ʙʘʟʫ user_DB, ʨʘʩʧʘʨʩʠʣʠ ʙʳ ʝʝ ʚ ʢʦʥ-

ʪʝʡʥʝʨ (ʩʧʠʩʦʢ, ʩʣʦʚʘʨʴ ï ʥʝ ʚʘʞʥʦ) ʠ ʧʨʦʰʣʠʩʴ ʙʳ ʧʦ ʢʣʶʯʫ email ʠ ʥʘʰʣʠ 

ʙʳ ʩ ʧʦʯʪʦʡ tusur@mail.ru ʠ ʝʛʦ ʧʘʨʦʣʴ /tuhhw4_09-oga. SQL ʜʣʷ ʵʪʦʛʦ ʥʫ-

ʞʝʥ ʦʜʠʥ ʟʘʧʨʦʩ: 
SELECT password FROM user_DB WHERE email=tusur@mail.ru 

ɿʜʝʩʴ ʤʳ ʚʠʜʠʤ ʩʘʤʫʶ ʧʨʦʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʟʘʧʨʦʩʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ: 

Å SELECT ï ʚʳʙʠʨʘʝʪ ʫʢʘʟʘʥʥʦʝ ʟʥʘʯʝʥʠʝ (password); 

Å FROM ï ʫʢʘʟʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ(ʘ), ʧʦ ʢʦʪʦʨʦʤʫ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴʩʷ ʚʳʙʦʨʢʘ; 

Å WHERE ï ʫʪʦʯʥʷʝʪ, ʧʦ ʢʘʢʦʤʫ ʧʨʠʟʥʘʢʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ. 

ʕʪʦʪ ʟʘʧʨʦʩ ʧʦʟʚʦʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʤʦʜʠʬʠʢʘʮʠʠ:  
SELECT ʟʥʘʯʝʥʠʝ1, ʟʥʘʯʝʥʠʝ2, é  FROM ʪʘʙʣʠʮʘ1, ʪʘʙʣʠʮʘ2, é 

WHERE (ʧʨʠʟʥʘʢ1 AND ʧʨʠʟʥʘʢ2) OR ʧʨʠʟʥʘʢ3 

 

1.7. ɺʘʨʠʘʥʪʳ ʘʚʪʦʨʠʟʘʮʠʠ ʥʘ ʩʝʨʚʝʨʝ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʪʦʢʦʣʦʚ ʘʚʪʦʨʠʟʘʮʠʠ, 

ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʚʳ, ʥʝ ʦʙʨʘʱʘʷ ʥʘ ʵʪʦ ʚʥʠʤʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʣʠ. ʅʘʚʝʨʥʷʢʘ 

ʯʘʩʪʴ ʠʟ ʚʘʩ ʠʩʧʦʣʴʟʦʚʘʣʘ ʘʚʪʦʨʠʟʘʮʠʶ ʯʝʨʝʟ ʩʝʨʚʠʩʳ VK, Google ʠ ʧʨ. ʥʘ 

ʩʘʡʪʘʭ ʙʠʙʣʠʦʪʝʢ, ʤʦʜʦʚ ʜʣʷ ʠʛʨ, YouTube ʠ ʠʤ ʧʦʜʦʙʥʳʭ. ʅʘʧʨʠʤʝʨ, ʢʘʢ 

ʚʘʤ ʠʟʚʝʩʪʥʦ, YouTube ʠʩʧʦʣʴʟʫʝʪ Indexing API ʦʪ Google ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʯʝʨʝʟ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ Google.  

ʈʘʟʫʤʝʝʪʩʷ, ʚ ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʩʧʦʩʦʙ 

ʤʳ ʥʝ ʙʫʜʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʪʨʝʙʫʝʪ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʠʣʦʞʝʥʠʷ ʚ Google API 

Console, ʯʪʦ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘ ʚʳʜʝʣʝʥʥʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʫʨʩʦʚʦʡ 

ʚʨʝʤʷ (ʧʨʦʚʝʨʢʘ ʢʦʜʘ, ʠʩʪʦʯʥʠʢʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʦʜʘ, ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʢʦʜʘ ʧʨʘʚʠʣʘʤ Google, ʧʨʘʚʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ Google ʠ 

ʪ.ʜ.). ʅʘʯʥʝʤ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʧʨʦʩʪʦʡ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦ ʧʘʨʝ ʣʦʛʠʥ-ʧʘʨʦʣʴ. 

ɹʘʟʦʚʳʡ ʩʧʦʩʦʙ ʘʚʪʦʨʠʟʘʮʠʠ. ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʘʚʪʦʨʠʟʘʮʠʠ ï 

ʧʝʨʝʜʘʯʘ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ ʩʝʨʚʝʨʫ ʚ ʟʘʧʨʦʩʝ ʩʝʨʚʝʨʫ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. ʕʪʦʪ 

ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʫʷʟʚʠʤʳʤ ʢ ʘʪʘʢʘʤ, ʧʦʪʦʤʫ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʘʢʦʤ 

ʚʠʜʝ.  ɼʣʷ ʧʦʜʦʙʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʩʝʨʚʝʨ ʟʥʘʣ ʣʦʛʠʥ 

ʠ ʩʦʦʪʥʝʩʝʥʥʳʡ ʩ ʥʠʤ ʧʘʨʦʣʴ, ʠ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʘʨʳ ʧʨʦ-

ʚʦʜʠʣ ʘʚʪʦʨʠʟʘʮʠʶ.  

ʇʨʠʤʝʨʥʳʡ ʘʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦ-

ʢʘʟʘʥ ʥʘ ʩʭʝʤʝ ʥʘ ʨʠʩ. 1.32, 1.33. 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʭʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʭʘʥʠʟʤ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʩʣʝ 

ʟʘʧʠʩʠ ʣʦʛʠʥʘ-ʧʘʨʦʣʷ ʚ ɹɼ ʩʝʨʚʝʨʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʧʠʩʴ ʚ ɹɼ ʙʫʜʝʪ ʚʳʛʣʷ-

ʜʝʪʴ ʢʘʢ ʥʘ ʨʠʩ. 1.34.  
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ʈʠʩ. 1.32. ʇʨʠʤʝʨʥʘʷ ʩʭʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʦ ʧʘʨʝ ʣʦʛʠʥ-ʧʘʨʦʣʴ 

 

 
ʈʠʩ. 1.33. ʇʨʠʤʝʨʥʘʷ ʩʭʝʤʘ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦ ʧʘʨʝ ʣʦʛʠʥ-ʧʘʨʦʣʴ 

 

 
ʈʠʩ. 1.34. ʇʨʠʤʝʨ ɹɼ ʧʘʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ 

 

ɹʘʟʦʚʳʡ ʩʧʦʩʦʙ ʘʚʪʦʨʠʟʘʮʠʠ ʩ ʭʝʰʠʨʦʚʘʥʠʝʤ ʠ ʩʪʘʪʠʯʥʦʡ ʩʦ-

ʣʴ.ʁ ʇʝʨʝʜʘʯʘ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ ʚ ʟʘʧʨʦʩʝ ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʘʚʪʦʨʠʟʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʣʶʙʦʡ ʤʦʞʝʪ ʧʝʨʝʭʚʘ-

ʪʠʪʴ ʧʘʢʝʪ ʠ ʧʦʣʫʯʠʪʴ ʢ ʥʠʤ ʜʦʩʪʫʧ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩ. 1.3, http-ʟʘʧʨʦʩʳ ʚ 

ʦʪʢʨʳʪʦʤ ʚʠʜʝ ʧʝʨʝʜʘʶʪ ʢʦʤʘʥʜʫ ʠ ʨʝʩʫʨʩ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ï ʣʦʛʠʥ ʠ  

ʧʘʨʦʣʴ).  

ɿʘʤʝʪʢʘ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʪʦʢʦʣ http ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʝʛʦ ʟʘʱʠʱʝʥʥʘʷ ʰʠʬʨʦʚʘʥʠʝʤ ʚʝʨʩʠʷ 
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https, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʨʘʤʢʘʭ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʩʭʦʜ-

ʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʥʠʤʘʥʠʷ.  

ʃʦʛʠʢʘ ʘʚʪʦʨʠʟʘʮʠʠ ʩ ʭʝʰʠʨʦʚʘʥʠʝʤ ʩʭʦʞʘ ʩ ʧʨʝʜʳʜʫʱʠʤ ʚʘʨʠʘʥ-

ʪʦʤ, ʪʦʣʴʢʦ ʧʘʨʘ ʣʦʛʠʥ-ʧʘʨʦʣʴ ʧʝʨʝʜʘʶʪʩʷ ʚ ʟʘʱʠʱʸʥʥʦʤ ʚʠʜʝ ï ʚ ʚʠʜʝ 

ʭʵʰʘ. ɺʘʨʠʘʮʠʡ ʧʝʨʝʜʘʯʠ ʪʘʢʦʛʦ ʬʦʨʤʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʞʝʩʪʚʦ: ʣʦʛʠʥ ʠ 

ʭʵʰ ʦʪ ʧʘʨʦʣʷ ʩ ʩʦʣʴʶ ʠ ʙʝʟ; ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʣʦʛʠʥ ʩ ʩʦʣʴʶ ʠ ʙʝʟ ʠ ʭʵʰ 

ʧʘʨʦʣʷ ʩ ʩʦʣʴʶ ʠ ʙʝʟ; ʭʵʰ ʦʪ ʣʦʛʠʥʘ ʩ ʩʦʣʴʶ ʠ ʙʝʟ ʠ ʭʵʰ ʦʪ ʧʘʨʦʣʷ ʩ ʩʦʣʴʶ 

ʠ ʙʝʟ ʠ ʪ.ʜ. 

ʉʣʝʜʫʝʪ ʨʘʟʦʙʨʘʪʴʩʷ, ʯʪʦ ʪʘʢʦʝ ʭʵʰ(ʭʵʰʠʨʦʚʘʥʠʝ) ʠ ʩʦʣʴ. 

ʉʦʣʴ ï ʵʪʦ ʧʩʝʚʜʦʩʣʫʯʘʡʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʫʶ 

ʜʦʙʘʚʣʷʶʪ ʢ ʢʨʠʧʪʦʢʣʶʯʫ (ʧʘʨʦʣʶ, ʣʦʛʠʥʫ ʠ ʜʨ.) ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝ-

ʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ ʧʝʨʝʙʦʨʘ.  

ʍʵʰʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦ-

ʧʨʦʭʦʜʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʭʝʰ. ʆʜʥʦʧʨʦʭʦʜʥʦʩʪʴ ʬʫʥʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʘʨʘʥʪʠʨʫʝʪ ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʧʦʣʫʯʝʥʥʦʤʫ ʨʝʟʫʣʴ-

ʪʘʪʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʱʠʱʝʥʥʳʡ ʭʵʰʠʨʦʚʘʥʠʝʤ ʧʘʨʦʣʴ ʥʝʚʦʟʤʦʞʥʦ ʚʦʩ-

ʩʪʘʥʦʚʠʪʴ ʧʦ ʝʛʦ ʭʵʰʫ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʩʝʨʚʝʨʥʳʭ ɹɼ ʭʨʘʥʷʪʩʷ ʥʝ ʧʘʨʦʣʴ ʚ ʯʠʩʪʦʤ ʚʠʜʝ, ʘ 

ʝʛʦ ʭʵʰ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʘʧʠʩ ɹʠ ʚ ɹɼ ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʥʘ ʨʠʩ. 1.35. 

 

 
ʈʠʩ. 1.35. ʇʨʠʤʝʨ ɹɼ ʧʘʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʚʠʜʝ ʭʵʰʘ 

 

ʉʪʦʠʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʪʠʧ ʭʨʘʥʝʥʠʷ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʧʨʝʜʳʜʫʱʝʛʦ, ʧʦʩʢʦʣʴʢʫ ʧʘʨʦʣʴ ʚʩʝ ʪʘʢ ʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʭʚʘʯʝʥ, ʭʦʪʴ ʠ 

ʚ ʚʠʜʝ ʭʵʰʘ. ʉ ʩʦʣʴʶ ʜʝʣʘ ʦʙʩʪʦʷʪ ʪʘʢʞʝ. ɼʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʚ ɹɼ ʩʦʣʴ ʜʦʣʞʥʘ ʭʨʘʥʠʪʴʩʷ ʥʘ ʩʝʨʚʝʨʝ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʦʪʜʝʣʠʪʴ ʝʝ ʦʪ 

ʧʘʨʦʣʷ (ʨʠʩ. 1.36). 

 

 
ʈʠʩ. 1.36. ʇʨʠʤʝʨ ɹɼ ʧʘʨʦʣʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʚʠʜʝ ʭʵʰʘ 

 

ɺ ʪʘʢʦʤ ʚʠʜʝ ʧʝʨʝʙʦʨ ʧʘʨʦʣʷ ʟʘʪʷʥʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʥʫʞʥʦ ʚʳʯʣʝʥʠʪʴ 

ʩʦʣʴ ʠʟ ʭʵʰʘ ʚ ʧʦʣʝ ʧʘʨʦʣʷ. ʅʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʩʝʛʦʜʥʷ ʪʘʢʦʡ ʪʠʧ ʭʨʘʥʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ.  
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ʂʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʣʴ? ʂʘʢ ʧʦʞʝʣʘʝʪʝ! ʄʦʞʥʦ ʢʦʥʢʘʪʝʥʠʨʦʚʘʪʴ ʚʘʰ 

ʧʘʨʦʣʴ ʩ ʩʦʣʴʶ ʠ ʚʟʷʪʴ ʭʵʰ ʩ ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʄʦʞʥʦ 

ʫʩʣʦʞʥʷʪʴ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʭʵʰʠʨʦʚʘʥʠʷ ʩʣʝʜʫʶʱʝʝ:  

1

2
ʩʦʣʠ+ʧʘʨʦʣʴ+ 

1

2
ʩʦʣʠ ʠ ʪ.ʜ. ʉʦʣʴ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʩʤʝʰʘʪʴ ʩ ʧʘʨʦʣʝʤ, 

ʧʦʧʝʨʝʤʝʥʥʦ ʟʘʧʠʩʳʚʘʷ ʩʠʤʚʦʣʳ ʠʟ ʧʘʨʦʣʷ ʠ ʩʦʣʠ , ʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʦʣʝʡ ʠ ʩʤʝʰʠʚʘʪʴ ʠʭ  ʩ ʧʘʨʦʣʝʤ.  

ɿʘʤʝʪʢʘ: ʉʦʣʴ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʤʝʭʘʥʠʟʤʦʤ ʟʘʱʠʪʳ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʥʘ ʩʝʨʚʝʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʜʚʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʣʦʛʠʥʘʤʠ ʠ ʧʘʨʦʣʷʤʠ, ʯʪʦ ʩʦʚʩʝʤ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʜʢʦʩʪʴʶ. 

ʇʨʠʤʝʨʥʳʝ ʘʣʛʦʨʠʪʤʳ ʛʝʥʝʨʘʮʠʠ ʭʵʰʘ ʧʦ ʩʦʣʠ ʠ ʧʘʨʦʣʶ: 
ʭʵʰ(ʧʘʨʦʣʴ+ʩʦʣʴ); 

ʭʵʰ(
1

2
 ʩʦʣʠ+ʧʘʨʦʣʴ+

1

2
 ʩʦʣʠ); 

ʭʵʰ(ʭʵʰ(
1

2
 ʩʦʣʠ+ʧʘʨʦʣʴ+

1

2
 ʩʦʣʠ)+

1

2
 ʩʦʣʠ); 

ʭʵʰ(ʧʘʨʦʣʴ)+ʭʵʰ(ʩʦʣʴ); 
ʭʵʰ(ʭʵʰ(ʧʘʨʦʣʴ+ʩʦʣʴ1)+ʩʦʣʴ2); 
ʭʵʰ(ʭʵʰ(ʧʘʨʦʣʴ)+ʭʵʰ(ʩʦʣʴ)) ʠ ʪ.ʜ. 

ɺ ʧʝʨʝʙʦʨʝ ʘʣʛʦʨʠʪʤʦʚ ʚʘʩ ʦʛʨʘʥʠʯʠʚʘʝʪ ʪʦʣʴʢʦ ʚʘʰʝ ʚʦʦʙʨʘʞʝʥʠʝ. 

ɹʘʟʦʚʳʡ ʩʧʦʩʦʙ ʘʚʪʦʨʠʟʘʮʠʠ ʩ ʭʝʰʠʨʦʚʘʥʠʝʤ ʠ ʠʟʤʝʥʷʶʱʝʡʩʷ 

ʩʦʣʴʶ. ʉʪʘʪʠʯʝʩʢʘʷ ʩʦʣʴ, ʠʣʠ ʥʝʠʟʤʝʥʷʝʤʘʷ, ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ, ʷʚ-

ʣʷʝʪʩʷ ʚʩʝ ʞʝ ʫʷʟʚʠʤʦʩʪʴʶ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʚʩʝ ʪʘʢʞʝ ʭʨʘʥʠʪʩʷ ʚ ɹɼ 

ʚ ʦʪʢʨʳʪʦʤ ʚʠʜʝ, ʠ ʚʩʝ ʨʘʚʥʦ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʧʝʨʝʙʦʨʦʤ (ʭʦʪʴ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʧʝʨʝʙʦʨʘ ʚʘʨʠʘʥʪʦʚ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʤʳ, ʣʶʜʠ, ʚʩʝ ʝʱʝ ʥʝ ʩʧʦʩʦʙʥʳ ʟʘʧʦʤʠʥʘʪʴ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʫʯʘʡʥʳʝ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʘ ʠʩʧʦʣʴʟʫʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʦʣʝʡ ʟʥʘʢʦʤʳʝ ʥʘʤ ʩʣʦʚʘ ʠ 

ʯʠʩʣʘ: ʬʘʤʠʣʠʠ, ʠʤʝʥʘ, ʢʣʠʯʢʠ ʧʠʪʦʤʮʝʚ, ʥʘʟʚʘʥʠʷ ʣʶʙʠʤʳʭ ʧʝʩʝʥ, ʜʘʪʳ 

ʜʥʝʡ ʨʦʞʜʝʥʠʷ ʠ ʪ.ʜ. ʊʦ ʝʩʪʴ ʧʝʨʝʙʦʨ ʧʘʨʦʣʷ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ 

ʢʘʢ ʟʘʜʘʯʘ ʧʝʨʝʙʦʨʘ ʧʦ ʩʣʦʚʘʨʶ ʭʵʰʝʡ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ 

ʝʛʦ ʚʩʢʨʳʪʠʷ, ʜʘʞʝ ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ(ʘ ʠʭ 

ʪʦʞʝ ʥʝ ʦʯʝʥʴ ʤʥʦʛʦ).  

ɿʘʤʝʪʢʘ: ʤʦʞʥʦ ʪʘʢʞʝ ʧʦʯʠʪʘʪʴ ʦ ʨʘʜʫʞʥʳʭ ʪʘʙʣʠʮʘʭ ʠ ʢʦʣʣʠʟʠʷʭ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʣʦʞʥʠʪʴ ʟʘʜʘʯʫ ʧʝʨʝʙʦʨʘ ʧʘʨʦʣʷ ʧʦʟʚʦʣʠʪ ʜʠʥʘʤʠ-

ʯʝʩʢʘʷ ʩʦʣʴ, ʪ.ʝ. ʠʟʤʝʥʷʝʤʘʷ ʜʣʷ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ. ʃʦʛʠʢʘ 

ʧʨʦʩʪʘ: ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʩʝʨʚʝʨʫ, ʛʝʥʝʨʠʨʫʝʪʩʷ ʥʦʚʘʷ ʩʦʣʴ ʠ 

ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʧʘʨʦʣʶ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʩʳʣʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨ. ɺʘʞʥʦ, ʯʪʦʙʳ ʥʘ 

ʩʝʨʚʝʨʝ ʙʳʣʘ ʪʘ ʞʝ ʩʘʤʘʷ ʩʦʣʴ (ʧʦʪʦʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʠʤ ʠ ʟʘʥʠʤʘʝʪʩʷ ʩʝʨ-

ʚʝʨ ʠ ʧʝʨʝʩʳʣʘʝʪ ʢʣʠʝʥʪʫ). ʏʘʱʝ ʚʩʝʛʦ, ʢʘʢ ʩʠʜ ʛʝʥʝʨʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʦʣʴ ʩ ʧʨʝʜʳʜʫʱʝʡ ʠʪʝʨʘʮʠʠ.  
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ɿʘʤʝʪʢʘ: ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʜʘʯʘ ʧʘʨʦʣʷ ʠ ʣʦʛʠʥʘ ʧʦ ʩʝʪʠ ʤʦ-

ʞʝʪ ʙʳʪʴ ʟʘʱʠʱʝʥʘ ʠ ʜʨʫʛʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ: TLS (ʯʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ https 

ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʜʣʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ, 

ʥʦ ʝʛʦ ʪʨʦʛʘʪʴ ʥʝ ʙʫʜʝʤ), scrypt, challenge, SRP ʠ ʜʨʫʛʠʝ. ʆʜʥʘʢʦ ʠʭ ʚʳ ʩʢʦ-

ʨʝʝ ʚʩʝʛʦ ʙʫʜʝʪʝ ʠʟʫʯʘʪʴ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ ʧʦ ʢʨʠʧʪʦʛʨʘʬʠʠ, ʛʜʝ ʧʦʜʨʦʙʥʦ ʙʫ-

ʜʝʪ ʦʧʠʩʘʥ ʚʝʩʴ ʤʝʭʘʥʠʟʤ ʠʭ ʨʘʙʦʪʳ.  

ɸʚʪʦʨʠʟʘʮʠʷ ʧʦ ʩʝʨʪʠʬʠʢʘʪʘʤ. ʎʠʬʨʦʚʦʡ ʩʝʨʪʠʬʠʢʘʪ (ʜʘʣʝʝ ʩʝʨ-

ʪʠʬʠʢʘʪ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʘʪʨʠʙʫʪʦʚ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʠʭ ʚʣʘ-

ʜʝʣʴʮʘ, ʧʦʜʧʠʩʘʥʥʳʡ certificate authority (CA). CA ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʧʦʩʨʝʜ-

ʥʠʢʘ, ʢʦʪʦʨʳʡ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʜʣʠʥʥʦʩʪʴ ʩʝʨʪʠʬʠʢʘʪʦʚ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʌʄʉ, 

ʚʳʧʫʩʢʘʶʱʝʡ ʧʘʩʧʦʨʪʘ). ʊʘʢʞʝ ʩʝʨʪʠʬʠʢʘʪ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠ ʩʚʷʟʘʥ ʩ ʟʘ-

ʢʨʳʪʳʤ ʢʣʶʯʦʤ, ʢʦʪʦʨʳʡ ʭʨʘʥʠʪʩʷ ʫ ʚʣʘʜʝʣʴʮʘ ʩʝʨʪʠʬʠʢʘʪʘ ʠ ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʟʥʘʯʥʦ ʧʦʜʪʚʝʨʜʠʪʴ ʬʘʢʪ ʚʣʘʜʝʥʠʷ ʩʝʨʪʠʬʠʢʘʪʦʤ. 

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦʩʪʳʤʠ ʩʣʦʚʘʤʠ, ʩʝʨʪʠʬʠʢʘʪ ï ʵʪʦ ʬʘʡʣ, ʚ ʢʦʪʦʨʦʤ 

ʟʘʧʠʩʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʢʦʤʫ ʚʳʜʘʥ ʩʝʨʪʠʬʠʢʘʪ, ʢʝʤ ʚʳʜʘʥ, ʩʢʦʣʴʢʦ ʦʥ 

ʜʝʡʩʪʚʠʪʝʣʝʥ, ʘʣʛʦʨʠʪʤ ʧʦʜʧʠʩʠ ʠ ʦʪʢʨʳʪʳʡ ʢʣʶʯ. ʇʦʤʠʤʦ ʵʪʠʭ ʜʘʥʥʳʭ, 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʧʠʩʘʥʘ ʠ ʜʨʫʛʘʷ ʠʥʬʦʨʤʘʮʠʷ: ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʢʦʥʪʨʦʣʴʥʘʷ 

ʩʫʤʤʘ ʩʝʨʪʠʬʠʢʘʪʘ, ʚʝʨʩʠʷ ʠ ʪ.ʜ. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʝʨʪʠʬʠʢʘʪʦʤ ʩʝʨʚʠʩʘ ʚʳ 

ʤʦʞʝʪʝ, ʦʪʢʨʳʚ ʩʚʝʜʝʥʠʷ ʦ ʩʘʡʪʝ. ɺ ʨʘʟʜʝʣʝ ʦ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ 

ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʩʪʘʚʦʤ ʩʝʨʪʠʬʠʢʘʪʘ (ʨʠʩ. 1.37). 

ʕʢʩʧʦʨʪʠʨʫʡʪʝ ʝʛʦ, ʠ ʤʦʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʝʛʦ ʩʦʩʪʘʚ ʚʦ ʚʩʪʨʦʝʥʥʦʤ 

ʚ ʆʉ ʩʨʝʜʩʪʚʝ (ʨʠʩ. 1.38). ɺʜʘʚʘʪʴʩʷ ʚ ʧʦʜʨʦʙʥʦʩʪʠ ʦ ʤʝʭʘʥʠʟʤʝ ʜʝʡʩʪʚʠʷ 

ʩʝʨʪʠʬʠʢʘʪʦʚ, ʠʭ ʚʳʜʘʯʝ, ʩʨʦʢʦʚ ʭʨʘʥʝʥʠʷ, ʢʦʥʪʨʦʣʝ ʩʦʩʪʦʷʥʠʷ, ʧʝʨʝʢʨʝʩʪ-

ʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʧʨ. ʥʝ ʙʫʜʝʤ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʤʘʪʝʨʠʘʣ ʢʫʨʩʘ ʧʦ ʢʨʠʧʪʦ-

ʛʨʘʬʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 
ʆʪʤʝʪʠʤ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʤʦʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʘʞʥʳ ʜʣʷ ʚʘʩ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ: 
Å ʦʜʠʥ ʩʝʨʪʠʬʠʢʘʪ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʚʣʘʜʝʣʴʮʫ; 

Å ʩʝʨʪʠʬʠʢʘʪ ʛʝʥʝʨʠʨʫʝʪ ʉɽʈɺɽʈ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʧʝʨʝʜʘʝʪ ʢʣʠʝʥʪʫ;  
ɺʉʗ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʨʪʠʬʠʢʘʪʝ ʭʨʘʥʠʪʩʷ ʥʘ ʩʝʨʚʝʨʝ, ʚʳʧʫʩʪʠʚʰʝʤ 

ʝʛʦ, ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʩʝʨʪʠʬʠʢʘʪʘ ʵʪʦʪ 
ʩʝʨʚʝʨ ʩʚʝʨʷʝʪ ʜʘʥʥʳʝ ʠʟ ʥʝʛʦ ʩʦ ʩʚʦʠʤʠ ʟʘʧʠʩʷʤʠ; 

ʩʘʤ ʩʝʨʪʠʬʠʢʘʪ ʜʦʣʞʝʥ ʭʨʘʥʠʪʴʩʷ ʥʘ ʢʣʠʝʥʪʝ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʩʝʨʚʝʨʫ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʢʣʠʝʥʪʘ. 
ɸʣʛʦʨʠʪʤ ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʡ ʜʦʣʞʝʥ ʚʳʛʣʷʜʝʪʴ ʧʨʠ-

ʤʝʨʥʦ ʪʘʢ: 
Å ʢʣʠʝʥʪ ʟʘʧʨʘʰʠʚʘʝʪ ʨʝʛʠʩʪʨʘʮʠʶ ʥʘ ʩʝʨʚʝʨʝ; 
Å ʩʝʨʚʝʨ ʟʘʧʨʘʰʠʚʘʝʪ  ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʠʝʥʪʝ: ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʣʦʛʠʥʳ 

ʠ ʧʘʨʦʣʠ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʢʣʠʝʥʪʘ ʚ ɹɼ; 
Å ʢʣʠʝʥʪ ʧʝʨʝʜʘʝʪ ʟʘʧʨʦʰʝʥʥʳʝ ʜʘʥʥʳʝ; 
Å ʩʝʨʚʝʨ ʧʫʰʠʪ ʜʘʥʥʳʝ ʚ ɹɼ, ʘ ʟʘʪʝʤ ʬʦʨʤʠʨʫʝʪ ʩʝʨʪʠʬʠʢʘʪ ʜʣʷ ʢʣʠ-

ʝʥʪʘ ʠ ʧʝʨʝʜʘʝʪ ʝʤʫ; 
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Å ʢʣʠʝʥʪ ʧʨʠʥʠʤʘʝʪ ʩʝʨʪʠʬʠʢʘʪ ʠ ʩʦʭʨʘʥʷʝʪ ʥʘ ʫʩʪʨʦʡʩʪʚʝ; 

Å ʧʨʠ ʩʣʝʜʫʶʱʝʡ ʩʝʩʩʠʠ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʝʨʚʝʨ ʟʘʧʨʘʰʠʚʘʝʪ 

ʩʝʨʪʠʬʠʢʘʪ, ʧʨʦʚʝʨʷʝʪ ʝʛʦ ʩ ʠʤʝʶʱʠʤʠʩʷ ʟʘʧʠʩʷʤʠ ʚ ɹɼ ʠ ʘʚʪʦʨʠʟʠʨʫʝʪ 

ʢʣʠʝʥʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ɹɼ. 
 

 
ʈʠʩ. 1.37. ʇʨʠʤʝʨ ʩʝʨʪʠʬʠʢʘʪʘ 

 

ʂʘʞʝʪʩʷ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʩʭʝʤʝ ʠʤʝʝʪʩʷ ʷʚʥʘʷ ʫʷʟʚʠʤʦʩʪʴ: ʫʢʨʘʜʝʥʥʳʡ 

ʩʝʨʪʠʬʠʢʘʪ ʩ ʢʣʠʝʥʪʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʘʚʪʦʨʠʟʦʚʘʪʴʩʷ ʥʘ ʩʝʨʚʝʨʝ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʫ. ʇʦʪʦʤʫ ʩʪʦʠʪ ʝʱʝ ʨʘʟ ʫʧʦʤʷʥʫʪʴ, ʯʪʦ ʚ ʩʝʨʪʠʬʠʢʘʪʝ ʭʨʘʥʠʪʩʷ 

ʪʦʣʴʢʦ ʆʊʂʈʓʊʓʁ ʢʣʶʯ, ʘ ʟʘʢʨʳʪʳʡ ï ʦʪʜʝʣʴʥʦ ʦʪ ʩʝʨʪʠʬʠʢʘʪʘ. ɺ ʦʩʥʦʚʝ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʱʠʪʳ ʣʝʞʠʪ ʘʩʩʠʤʝʪʨʠʯʥʦʝ ʰʠʬʨʦʚʘʥʠʝ. ʀʤʝʥʥʦ ʩʚʷʟʢʘ  
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ʦʪʢʨʳʪʦʛʦ ʠ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʢʣʠʝʥʪʘ. 

ʂʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ: 

Å ʠʩʧʦʣʴʟʫʝʤ ʟʘʢʨʳʪʳʡ ʢʣʶʯ, ʯʪʦʙʳ ʟʘʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ; 

Å ʚʳʩʳʣʘʝʤ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʠ ʩʚʦʡ ʩʝʨʪʠʬʠʢʘʪ; 

Å ʩʝʨʚʝʨ ʧʨʦʚʝʨʷʝʪ ʩʝʨʪʠʬʠʢʘʪ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʦʠʤ ʜʘʥʥʳʤ ʚ ɹɼ, 

ʝʩʣʠ ʩʦʚʧʘʜʘʝʪ ï ʨʘʩʰʠʬʨʦʚʳʚʘʝʪ ʩʦʦʙʱʝʥʠʝ ʦʪʢʨʳʪʳʤ ʢʣʶʯʦʤ ʠʟ ʩʝʨʪʠ-

ʬʠʢʘʪʘ; 

Å ʝʩʣʠ ʩʝʨʚʝʨ ʩʤʦʛ ʨʘʩʰʠʬʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ï ʟʥʘʯʠʪ, ʪʦʪ ʟʘʢʨʳʪʳʡ 

ʢʣʶʯ, ʯʪʦ ʭʨʘʥʠʪʩʷ ʥʘ ʢʣʠʝʥʪʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʢʨʳʪʦʤʫ ʚ ʩʝʨʪʠʬʠʢʘʪʝ, ʘ 

ʟʥʘʯʠʪ ʢʣʠʝʥʪ ï ʪʦʪ, ʟʘ ʢʦʛʦ ʩʝʙʷ ʚʳʜʘʝʪ, ʝʩʣʠ ʥʝʪ ï ʩʝʨʚʝʨ ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʩʝʨʪʠʬʠʢʘʪ ʙʳʣ ʫʢʨʘʜʝʥ ʠ ʤʦʞʝʪ ʘʥʥʫʣʠʨʦʚʘʪʴ ʵʪʦʪ ʩʝʨʪʠʬʠʢʘʪ. 
 

 
ʈʠʩ. 1.38. ʕʢʩʧʦʨʪʠʨʦʚʘʥʥʳʡ ʩʝʨʪʠʬʠʢʘʪ 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʮʠʡ ʧʨʦʪʦʢʦʣʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʪʠ-

ʬʠʢʘʪʦʚ: ʥʘ ʦʩʥʦʚʝ SSL, PGP ʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʰʠʬʨʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʠʩ-

ʧʦʣʴʟʫʡʪʝ ʚʩʪʨʦʝʥʥʳʝ ʚ C# ʬʦʨʤʘʪʳ ʩʝʨʪʠʬʠʢʘʪʦʚ (ʥʘʧʨʠʤʝʨ, X509). 
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ɸʚʪʦʨʠʟʘʮʠʷ ʧʦ ʪʦʢʝʥʘʤ. ʊʦʢʝʥ ï ʵʪʦ, ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʢʨʘʪʢʦ, ʢʣʶʯ, 

ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʨʝ-

ʩʫʨʩʘʤ ʠʣʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. ʂʘʢ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ʯʫʪʴ ʨʘʥʝʝ, ʦʩʥʦʚʥʳʤʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʷʚʣʷ-

ʶʪʩʷ ʩʚʷʟʢʘ ʣʦʛʠʥʘ ʠ ʧʘʨʦʣʷ. ʅʦ, ʘʚʪʦʨʠʟʦʚʘʪʴʩʷ ʩ ʠʭ ʧʦʤʦʱʴʶ ʢʘʞʜʳʡ ʨʘʟ, 

ʩʦʚʝʨʰʘʷ ʢʘʢʦʝ-ʪʦ ʜʝʡʩʪʚʠʝ ï ʥʝʙʝʟʦʧʘʩʥʦ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʢʨʘʪʥʦ ʧʦʚʳʰʘʝʪ 

ʰʘʥʩ ʥʘ ʠʭ ʧʝʨʝʭʚʘʪ. ʇʦʪʦʤʫ ʧʨʠʜʫʤʘʣʠ ʘʣʴʪʝʨʥʘʪʠʚʫ, ʘ ʠʤʝʥʥʦ ï ʪʦʢʝʥ. 

ɿʘʤʝʪʢʘ: ʥʝ ʧʫʪʘʡʪʝ ʵʪʦʪ ʪʦʢʝʥ ʩ ʧʦʥʷʪʠʝʤ ʠʟ ʩʬʝʨʳ ʢʨʠʧʪʦʚʘʣʶʪ, 

ʪʘʤ ʠʩʧʦʣʴʟʫʶʪ ʥʝʤʥʦʛʦ ʜʨʫʛʦʡ ʤʝʭʘʥʠʟʤ, ʠ ʦʥʠ ʥʝʩʫʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʬʫʥʢʮʠʡ, ʯʝʤ ʚ ʧʨʦʩʪʦʡ ʘʚʪʦʨʠʟʘʮʠʠ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʪʦʢʝʥʦʚ ʦʙʳʯʥʦ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ  

ʵʪʘʧʦʚ: 

ʇʝʨʚʦʥʘʯʘʣʴʥʳʡ ʟʘʧʨʦʩ ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʨʘʰʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʟʘ-

ʱʠʱʝʥʥʦʤʫ ʨʝʩʫʨʩʫ. ʀʟʥʘʯʘʣʴʥʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ 

ʩʝʙʷ ʩʧʦʩʦʙʦʤ, ʥʝ ʪʨʝʙʫʶʱʠʤ ʪʦʢʝʥʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʤʦʱʠ ʠʤʝʥʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʠʣʠ ʧʘʨʦʣʷ. 

ɺʝʨʠʬʠʢʘʮʠʷ ï ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥ-

ʥʳʝ ʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʝʨʥʳ, ʠ ʧʨʦʚʝʨʷʝʪ, ʢʘʢʠʝ ʧʦʣʥʦʤʦʯʠʷ ʦʥ ʠʤʝʝʪ ʚ 

ʟʘʧʨʦʰʝʥʥʦʡ ʩʠʩʪʝʤʝ. 

ʊʦʢʝʥʳ ï ʩʠʩʪʝʤʘ ʚʳʧʫʩʢʘʝʪ ʪʦʢʝʥ ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɺ 

ʩʣʫʯʘʝ ʘʧʧʘʨʘʪʥʦʛʦ ʪʦʢʝʥʘ ʵʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʧʝʨʝʜʘʯʫ ʪʦʢʝ-

ʥʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɺ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʥʳʭ ʪʦʢʝʥʦʚ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʬʦʥʦ-

ʚʦʤ ʨʝʞʠʤʝ, ʧʦʢʘ ʬʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙʤʝʥʠʚʘʶʪʩʷ ʜʘʥʥʳʤʠ 

ʩ ʩʝʨʚʝʨʦʤ. 

ʉʦʭʨʘʥʝʥʠʝ ï ʪʦʢʝʥ ʫʜʝʨʞʠʚʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʠʣʠ ʬʠʟʠʯʝʩʢʠ, 

ʠʣʠ ʚ ʙʨʘʫʟʝʨʝ/ʤʦʙʠʣʴʥʦʤ ʪʝʣʝʬʦʥʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʚʳʧʦʣʥʷʪʴ ʘʫʪʝʥ-

ʪʠʬʠʢʘʮʠʶ ʙʝʟ ʫʢʘʟʘʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ. 

ʊʝʧʝʨʴ, ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʤʝʩʪʝ ʩ ʟʘ-

ʧʨʦʩʦʤ ʢ ʩʝʨʚʝʨʫ ʧʝʨʝʜʘʪʴ ʥʝ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ, ʘ ʪʦʢʝʥ. 

ɼʝʡʩʪʚʫʶʱʠʝ ʪʦʢʝʥʳ ʭʨʘʥʷʪʩʷ ʥʘ ʩʝʨʚʝʨʝ, ʦʜʥʘʢʦ ʠʭ ʥʝ ʧʨʠʚʷʟʳ-

ʚʘʶʪ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʉʝʨʚʝʨ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʟʘʧʨʦʩʘ ʧʨʦʩʪʦ 

ʧʨʦʚʝʨʷʝʪ ʪʦʢʝʥ ʚ ʩʧʠʩʢʝ ʜʝʡʩʪʚʫʶʱʠʭ, ʠ ʝʩʣʠ ʦʥ ʪʘʤ ʝʩʪʴ, ʚʳʩʳʣʘʝʪ ʦʪʚʝʪ. 

ʇʨʠ ʵʪʦʤ ʩʝʨʚʝʨʫ ʥʝ ʚʘʞʥʦ, ʢʦʤʫ ʠʤʝʥʥʦ ʦʥ ʦʪʚʝʯʘʝʪ. 
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2. ʍʆɼ ʈɸɹʆʊʓ 

 

2.1. ʋʩʪʘʥʦʚʢʘ ʥʘʯʘʣʴʥʳʭ ʧʘʢʝʪʦʚ. Ubuntu 

 

ʋʩʪʘʥʦʚʠʪʝ ʆʉ Ubuntu (ʨʠʩ. 2.1). ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ 

Ubuntu 24.04 LTS. ɼʘʥʥʘʷ ʚʝʨʩʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ, ʤʦʞʝʪʝ ʥʘʡʪʠ ʠ 

ʜʨʫʛʠʝ ʦʙʨʘʟʳ. ɿʘʪʝʤ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ Visual Studio Code ʩ ʦʬʠʮʠʘʣʴ-

ʥʦʛʦ ʩʘʡʪʘ (ʨʠʩ. 2.2). 

 

  
ʈʠʩ. 2.1. ʋʩʪʘʥʦʚʢʘ ʆʉ Ubuntu 

 

 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪʝ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʬʫʥʢʮʠ-

ʦʥʘʣʦʤ VS Code  ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ Microsoft. ʇʦʩʣʝ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ 

ʠʥʪʝʨʬʝʡʩʦʤ ʠ ʧʨʦʯʠʤ ʤʦʞʝʪʝ ʥʘʯʘʪʴ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʨʘʩʰʠʨʝ-

ʥʠʷ : C# Dev Kit (ʨʠʩ. 2.3), .NET Install Tool, C# (Base language support for 

C#). ɼʘʣʝʝ ʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ SDK .NET (ʨʠʩ. 2.4, 2.5).  
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ʈʠʩ. 2.2. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ Visual Studio Code 

 

ʄʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ dotnet ʯʝʨʝʟ ʩʢʨʠʧʪ ʠ ʩ ʧʦʤʦʱʴʶ SDK. ʇʦʣʴʟʫʡ-

ʪʝʩʴ ʫʜʦʙʥʳʤ ʚʘʨʠʘʥʪʦʤ, ʘ ʜʘʣʝʝ ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʚʘʨʠʘʥʪ ʩ SDK. ɺʳʙʠʨʘʝʤ 

ʧʘʢʝʪ ʜʣʷ Ubuntu (ʨʠʩ. 2.6), ʥʘ ʩʪʨʘʥʠʮʝ ʩ ʧʘʢʝʪʘʤʠ Ubuntu ʚʳʙʠʨʘʡʪʝ ʥʫʞ-

ʥʫʶ ʚʝʨʩʠʶ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ï 24.04. 

ɼʘʣʝʝ ʟʘʧʫʩʢʘʝʤ ʪʝʨʤʠʥʘʣ ʠ ʟʘʧʫʩʢʘʝʤ ʪʨʠ bash-ʩʢʨʠʧʪʘ ʧʦ ʦʯʝʨʝʜʠ 

(ʨʠʩ. 2.7): 
sudo apt-get update && \  sudo apt-get install -y dotnet-sdk-8.0 
sudo apt-get update && \  sudo apt-get install -y aspnetcore-runtime-8.0 
sudo apt-get install -y dotnet-runtime-8.0 

https://learn.microsoft.com/ru-ru/dotnet/core/install/linux-ubuntu-install?tabs=dotnet8&pivots=os-linux-ubuntu-2404
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ʈʠʩ. 2.3. ʈʘʩʰʠʨʝʥʠʝ C# Dev Kit 

 

 
ʈʠʩ. 2.4. SDK .NET 
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ʈʠʩ. 2.5. ʉʪʘʪʴʷ çʋʩʪʘʥʦʚʢʘ .Net ʚ Linuxè 
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ʈʠʩ. 2.6. ɺʳʙʦʨ ʧʘʢʝʪʘ 

 

 

 

 
ʈʠʩ. 2.7. ʋʩʪʘʥʦʚʢʘ ʧʘʢʝʪʦʚ ʯʝʨʝʟ ʪʝʨʤʠʥʘʣ 
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʫʩʪʘʥʦʚʢʠ ʧʘʢʝʪʦʚ ʤʦʞʝʪʝ ʟʘʧʫʩʪʠʪʴ ʢʦʤʘʥʜʫ ʧʨʦ-

ʚʝʨʢʠ ʚʝʨʩʠʠ dotnet. (ʨʠʩ. 2.8) 
 

 
ʈʠʩ. 2.8. ʇʨʦʚʝʨʢʘ ʚʝʨʩʠʠ dotnet 

 

2.2. ʋʩʪʘʥʦʚʢʘ ʥʘʯʘʣʴʥʳʭ ʧʘʢʝʪʦʚ. Astra Linux 

 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ Astra Linux ʩʢʘʯʘʡʪʝ ʦʙʨʘʟ ʩ ʫʢʘʟʘʥʥʦʛʦ ʥʘ sdo ʨʝʧʦ-

ʟʠʪʦʨʠʷ (ʨʠʩ. 2.9, 2.10). 
 

 
ʈʠʩ. 2.9. ʉʩʳʣʢʘ ʥʘ ʦʙʨʘʟ Astra Linux 

 

 
ʈʠʩ. 2.10. ʉʦʟʜʘʥʠʝ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ 
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ɿʘʧʫʩʪʠʪʝ ʤʘʰʠʥʫ ʠ ʧʨʦʜʦʣʞʠʪʝ ʫʩʪʘʥʦʚʢʫ. ʅʘ ʵʪʘʧʝ ʚʳʙʦʨʘ ʢʣʘʚʠʰ 

ʩʤʝʥʳ ʨʘʩʢʣʘʜʢʠ ʚʳʙʝʨʠʪʝ ʫʜʦʙʥʳʡ ʜʣʷ ʚʘʩ ʚʘʨʠʘʥʪ ʠ ʧʨʦʜʦʣʞʘʡʪʝ ʫʩʪʘ-

ʥʦʚʢʫ. ʋʩʪʘʥʦʚʠʪʝ ʠʤʷ ʩʠʩʪʝʤʳ ʥʘ ʣʶʙʫʶ ʫʜʦʙʥʫʶ ʚʘʤ (ʨʠʩ. 2.11). ʅʝ ʟʘ-

ʙʫʜʴʪʝ ʫʢʘʟʘʪʴ ʠʤʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʳ (ʨʠʩ. 2.12). ɽʛʦ ʧʘʨʦʣʴ ʩʜʝ-

ʣʘʡʪʝ ʟʘʧʦʤʠʥʘʶʱʠʤʩʷ ʚʘʤ, ʦʥ ʤʦʞʝʪ ʧʨʠʛʦʜʠʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ  

(8 ʩʠʤʚʦʣʦʚ). ɿʘʪʝʤ ʚʳʙʠʨʘʝʪʩʷ ʤʝʪʦʜ ʨʘʟʤʝʪʢʠ ʜʠʩʢʘ (ʨʠʩ. 2.13, 2.14). ɼʘ-

ʣʝʝ ʚʳʙʝʨʠʪʝ ʷʜʨʦ ʜʣʷ ʫʩʪʘʥʦʚʢʠ (ʨʠʩ. 2.15). 
 

 

 
ʈʠʩ. 2.11. ɺʚʦʜ ʠʤʝʥʠ ʢʦʤʧʴʶʪʝʨʘ 

 

 

 
ʈʠʩ. 2.12. ɺʳʙʦʨ ʠʤʝʥʠ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

 

ɼʘʣʴʥʝʡʰʠʝ ʠʥʩʪʨʫʢʮʠʠ ʙʫʜʫʪ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʵʪʦʡ ʚʝʨʩʠʠ ʷʜʨʘ ʩʠ-

ʩʪʝʤʳ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʨʦʙʣʝʤ ʚ ʨʘʙʦʪʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʘʟʦ-

ʚʫʶ ʚʝʨʩʠʶ Astra (ʨʠʩ. 2.16). ʇʦʩʣʝ ʧʝʨʝʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʚʦʡʜʠʪʝ ʚ ʩʦʟʜʘʥ-
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ʥʫʶ ʟʘʧʠʩʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. ʀʥʦʛʜʘ ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʩʠʩʪʝʤʳ ʚʳ ʤʦʞʝʪʝ 

ʫʚʠʜʝʪʴ ʵʢʨʘʥ ʟʘʛʨʫʟʢʠ ʙʝʟ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ: ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ ʧʦ-

ʜʦʞʜʘʪʴ, ʧʦʢʘ ʦʥʘ ʧʨʦʛʨʫʟʠʪʩʷ (ʨʠʩ. 2.17). ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʠʥʳʭ ʨʘʟʨʝʰʝʥʠʡ 

ʵʢʨʘʥʘ ʧʦʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʝʥʠʡ (ʨʠʩ. 2.18). 
 

 
ʈʠʩ. 2.13. ʈʘʟʤʝʪʢʘ ʜʠʩʢʦʚ 

 

 
ʈʠʩ. 2.14. ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʟʘʧʠʩʠ ʥʘ ʜʠʩʢ 
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ʈʠʩ. 2.15. ʋʩʪʘʥʦʚʢʘ ʙʘʟʦʚʦʡ ʩʠʩʪʝʤʳ 

 

 
ʈʠʩ. 2.16. ɺʳʙʦʨ ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ 

 

 
ʈʠʩ. 2.17. ʕʢʨʘʥ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ ʙʝʟ ʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ 

 

ʅʘʧʨʷʤʫʶ ʟʘʧʫʩʪʠʪʴ ʫʩʪʘʥʦʚʢʫ ʧʘʢʝʪʘ ʯʝʨʝʟ sudo ʥʝ ʚʳʡʜʝʪ ʠʟ-ʟʘ 

ʥʘʩʪʨʦʝʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʦʙʦʡʪʠ ʟʘʧʨʝʪ ʧʦʟʚʦʣʠʪ ʟʘʧʫʩʢ ʧʘʢʝʪʘ  

ʜʦʧʦʣʥʝʥʠʡ ʢʘʢ bash-ʩʢʨʠʧʪʘ (ʨʠʩ. 2.19, 2.20). ʅʘʧʨʷʤʫʶ ʫʩʪʘʥʦʚʠʪʴ dotnet 

ʠ aspnetcore ʥʝ ʧʦʣʫʯʠʪʩʷ (ʨʠʩ. 2.20). 
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ʈʠʩ. 2.18. ʋʩʪʨʦʡʩʪʚʘ ʚʠʨʪʫʘʣʴʥʦʡ ʤʘʰʠʥʳ 

 

 
ʈʠʩ. 2.19. ɿʘʧʫʩʢ ʧʘʢʝʪʘ ʜʦʧʦʣʥʝʥʠʡ ʢʘʢ bash-ʩʢʨʠʧʪʘ  

 

 
ʈʠʩ. 2.20. Bash-ʩʢʨʠʧʪ 
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ʈʠʩ. 2.21. ʇʦʧʳʪʢʘ ʫʩʪʘʥʦʚʠʪʴ dotnet ʠ aspnetcore ʥʘʧʨʷʤʫʶ 

 

2.3. ʋʩʪʘʥʦʚʢʘ VS Code 
 

ɼʣʷ ʟʘʛʨʫʟʢʠ VSCode ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ. 

1.  ʆʪʢʨʳʪʴ ʪʝʨʤʠʥʘʣ Fly ʠ ʚʚʝʩʪʠ ʢʦʤʘʥʜʫ ʧʦʜʛʨʫʟʢʠ ʧʘʢʝʪʘ 

libxkbfile1 ʜʦ ʚʝʨʩʠʠ ʥʝ ʥʠʞʝ 1:1.1.0 ʠʟ ʨʝʧʦʟʠʪʦʨʠʝʚ Debian: wget 

http://archive.ubuntu.com/ubuntu/pool/main/libx/libxkbfile/libxkbfile1_1.1.0-

1_amd64.deb (ʨʠʩ. 2.22). 
 

 
ʈʠʩ. 2.22. ɿʘʛʨʫʟʢʘ ʧʘʢʝʪʘ libxkbfile1 

 

2.  ʋʩʪʘʥʦʚʠʪʝ ʩʢʘʯʘʥʥʳʡ ʧʘʢʝʪ: sudo apt install ./libxkbfile1_1.1.0-

1_amd64.deb (ʨʠʩ. 2.23). 
3. ʉʣʝʜʫʶʱʘʷ ʢʦʤʘʥʜʘ ʥʝʦʙʷʟʘʪʝʣʴʥʘʷ, ʥʦ ʥʘ ʚʩʷʢʠʡ ʩʣʫʯʘʡ ʚʳʧʦʣʥʠʪʝ: sudo 

apt install ca-certificates apt-transport-https (ʨʠʩ. 2.24). 

4.  ɼʘʣʝʝ ʪʨʝʙʫʝʪʩʷ ʩʢʘʯʘʪʴ ʩʧʠʩʦʢ ʧʨʦʜʫʢʪʦʚ ʦʪ Microsoft (ʵʪʦ ʥʘʤ 
ʧʦʟʞʝ ʧʦʥʘʜʦʙʠʪʩʷ ʥʝ ʨʘʟ): sudo wget https://packages.microsoft.com/config/ 

debian/10/prod.list-O/etc/apt/sources.list.d/microsoft-prod.list 

http://archive.ubuntu.com/ubuntu/pool/main/libx/libxkbfile/libxkbfile1_1.1.0-1_amd64.deb
http://archive.ubuntu.com/ubuntu/pool/main/libx/libxkbfile/libxkbfile1_1.1.0-1_amd64.deb
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ʈʠʩ. 2.23. ʋʩʪʘʥʦʚʢʘ ʩʢʘʯʘʥʥʦʛʦ ʧʘʢʝʪʘ 

 

 
ʈʠʩ. 2.24. ʋʩʪʘʥʦʚʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʢʝʪʦʚ 

 

 

 
ʈʠʩ. 2.25. ʉʢʘʯʠʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʦʪ Microsoft 

 

5.  ʆʙʥʦʚʠʪʝ ʢʵʰ: sudo apt update. 

6.  ʋʩʪʘʥʦʚʠʪʝ ʧʘʢʝʪʳ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ: sudo apt install dotnet-sdk-8.* 

ʟʘʪʝʤ sudo apt install aspnetcore-runtime-8.* (ʵʪʦ ʥʝʦʙʷʟʘʪʝʣʴʥʦ, ʥʦ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʧʝʨʝʩʪʨʘʭʦʚʘʪʴʩʷ). 

7.  ʉʢʘʯʘʡʪʝ ʫʩʪʘʥʦʚʱʠʢ VSCode ʩ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ (ʨʠʩ. 2.26). 

8.  ɺ ʜʠʨʝʢʪʠʚʝ ʟʘʛʨʫʟʦʢ ʦʪʢʨʦʡʪʝ ʪʝʨʤʠʥʘʣ (ʨʠʩ. 2.27). 

9.  ɿʘʧʫʩʪʠʪʝ ʫʩʪʘʥʦʚʢʫ (ʨʠʩ. 2.28). 
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ʈʠʩ. 2.26. ʉʢʘʯʠʚʘʥʠʝ ʫʩʪʘʥʦʚʱʠʢʘ VS Code 

 

 
ʈʠʩ. 2.27. ʆʪʢʨʳʪʠʝ ʪʝʨʤʠʥʘʣʘ ʠʟ ʧʘʧʢʠ çɿʘʛʨʫʟʢʠè 

 

  
ʈʠʩ. 2.28. ɿʘʧʫʩʢ ʫʩʪʘʥʦʚʢʠ 

 

10. ɺ ʧʨʦʮʝʩʩʝ ʟʘʛʨʫʟʢʠ ʧʦʪʨʝʙʫʝʪʩʷ ʚʳʜʘʪʴ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʫʩʪʘ-

ʥʦʚʢʫ. VSCode ʫʩʪʘʥʦʚʣʝʥ (ʨʠʩ. 2.29). 
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ʈʠʩ. 2.29. ʇʨʦʚʝʨʢʘ ʫʩʧʝʰʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

2.4. ʋʩʪʘʥʦʚʢʘ ʨʘʩʰʠʨʝʥʠʡ C# ʜʣʷ VSCode 
 

VSCode ʧʦʟʚʦʣʷʝʪ ʥʘʪʠʚʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʩʰʠʨʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯ-

ʥʳʭ ʷʟʳʢʦʚ(ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʷʟʳʢʦʚ ʧʘʢʝʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʆʉ). ʋʩʪʘʥʦʚʠʪʝ C# Dev Kit, ʪʨʝʙʫʝʤʳʝ ʝʤʫ ʧʘʢʝʪʳ ʦʥ ʧʦʜʪʷʥʝʪ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʠ (ʨʠʩ. 2.30). 

 
ʈʠʩ. 2.30. ʋʩʪʘʥʦʚʢʘ C# Dev Kit 
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2.5. ʉʦʟʜʘʥʠʝ ʧʝʨʚʦʛʦ ʩʝʨʚʝʨʥʦʛʦ WEBApplication 

 

ʊʝʧʝʨʴ ʚʳ ʤʦʞʝʪʝ ʚ VS Code ʩʦʟʜʘʪʴ ʧʨʦʝʢʪ ʥʘ .Net (ʨʠʩ. 2.31ï2.34). 

 

 
ʈʠʩ. 2.31. ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʥʘ .Net 

 

 

 
ʈʠʩ. 2.32. ɺʳʙʦʨ ʪʠʧʘ ʧʨʦʝʢʪʘ  
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ʈʠʩ. 2.33. ʉʪʨʫʢʪʫʨʘ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

 

 
ʈʠʩ. 2.34. ʉʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ Program.cs 
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ʅʘʯʠʥʘʝʤ ʨʘʙʦʪʫ ʩ ʪʘʢʦʛʦ ʩʪʘʨʪʘ. ʊʫʪ ʚʳ ʚʠʜʠʪʝ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ 

ʚʘʨʠʘʥʪ WebApplication. ɿʘʧʫʩʪʠʪʝ ʝʛʦ. ʇʝʨʚʳʡ ʰʘʛ ʩʜʝʣʘʥ, ʫ ʚʘʩ ʝʩʪʴ ʚʝʙ-

ʩʝʨʚʠʩ ʧʦʛʦʜʳ (ʨʠʩ. 2.35).  
 

 
ʈʠʩ 2.35. ɿʘʧʫʱʝʥʥʳʡ ʚʝʙ-ʩʝʨʚʠʩ 

 

ʈʘʟʫʤʝʝʪʩʷ, ʥʘʤ ʵʪʦʪ ʬʦʨʤʘʪ ʥʝ ʧʦʜʦʡʜʝʪ, ʥʦ ʥʘʩʣʘʜʠʪʝʩʴ ʤʦʤʝʥʪʦʤ, 

ʜʘʣʴʰʝ ʪʘʢʦʡ ʢʨʘʩʦʪʳ ʚʳ ʥʝ ʫʚʠʜʠʪʝ. ɿʘʢʨʦʡʪʝ ʩʪʨʘʥʠʮʫ ʙʨʘʫʟʝʨʘ ʠ ʫʜʦʩʪʦ-

ʚʝʨʴʪʝʩʴ, ʯʪʦ ʩʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʇʆ ʚʩʝ ʝʱʝ ʨʘʙʦʪʘʝʪ (ʨʠʩ. 2.36). 
 

 
ʈʠʩ. 2.36. ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʟʘʧʫʱʝʥʘ 

 

ɼʣʷ ʥʘʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʳ ʩʝʨʚʝʨʘ ʤʦʞʥʦ ʦʪʧʨʘʚʠʪʴ ʟʘʧʨʦʩ ʠʟ 

ʪʝʨʤʠʥʘʣʘ (ʨʠʩ. 2.37). 
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ʈʠʩ. 2.37. ʇʨʦʚʝʨʢʘ 

 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʟʘʧʨʦʩ. ʆ ʥʝʤ ʨʘʩʩʢʘʟʘʥʦ 

ʚ ʨʘʟʜ. 1.4 cURL. ʇʦʩʣʝ ʟʘʧʨʦʩʘ ʚʳʚʝʜʝʥ ʦʪʚʝʪ (html-

ʩʪʨʘʥʠʮʘ), ʢʦʪʦʨʫʶ ʬʦʨʤʠʨʫʝʪ ʩʝʨʚʝʨ ʚ ʦʪʚʝʪ ʥʘ ʚʘʰ 

ʟʘʧʨʦʩ. ɹʨʘʫʟʝʨ ʫʤʝʝʪ ʢʨʘʩʠʚʦ ʦʪʨʠʩʦʚʳʚʘʪʴ ʵʪʫ 

ʚʝʨʩʪʢʫ, ʪʝʨʤʠʥʘʣ ï ʥʝʪ, ʥʦ ʥʘʤ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ 

ʟʘʧʨʦʩ ʧʦʣʫʯʘʝʪ ʦʪʚʝʪ. URL, ʢ ʢʦʪʦʨʦʤʫ ʚʳ ʦʙʨʘʪʠ-

ʣʠʩʴ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʙʨʘʫʟʝʨʘ, ʫʜʘʣʠʚ ʩʧʝʮʩʠʤ-

ʚʦʣʳ. ʅʦ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʫʜʦʙʦʯʠʪʘʝ-

ʤʳʡ ʚʘʨʠʘʥʪ ʦʪʚʝʪʘ (ʚ json-ʬʦʨʤʘʪʝ), ʦʙʨʘʪʠʪʝʩʴ ʢ 

ʬʘʡʣʫ WebApplication.http (ʨʠʩ. 2.38). ɺ ʥʝʤ ʧʨʦʧʠ-

ʩʘʥʳ ʭʦʩʪ ʘʜʨʝʩ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʟʘʧʨʦʩ ʠ ʤʘʨʰʨʫʪ.  
 

2.6. Postman 
 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʦʣʴ ʢʣʠʝʥʪʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ 

ʨʘʩʰʠʨʝʥʠʝ Postman. ʜʣʷ ʝʛʦ ʫʩʪʘʥʦʚʢʠ ʧʝʨʝʡʜʠʪʝ ʚ 

ʨʘʟʜʝʣ Extension ʠ ʥʘʡʜʠʪʝ ʝʛʦ ʚ ʧʦʠʩʢʝ. ʋʩʪʘʥʦʚʠʪʝ 

ʚʩʪʨʦʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ VSCode (ʨʠʩ. 2.39).  

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʫ ʚʘʩ ʧʦʷʚʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʡ ʨʘʟʜʝʣ ʚ ʤʝʥʶ ʩʣʝʚʘ (2.40). 

ʇʝʨʝʡʜʠʪʝ ʚ ʥʝʛʦ ʠ ʚʳʙʝʨʝʪʝ ʩʦʟʜʘʡʪʝ ʥʦʚʳʡ ʟʘ-

ʧʨʦʩ http. ɺ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘ-

ʧʨʦʩʘ, ʘ ʚ ʩʦʩʝʜʥʝʤ ʦʢʥʝ ʧʨʦʧʠʩʘʪʴ URL, ʧʦ ʢʦʪʦʨʦʤʫ 

ʟʘʧʨʦʩ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ. ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ ʧʦʷʚʠʪʩʷ 

ʥʠʞʝ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʵʪʦʛʦ ʙʫʜʝʪ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ http-ʟʘʧʨʦʩʘʤʠ.  

 

2.7 NuGET 
 

ɺʥʠʤʘʪʝʣʴʥʦ ʧʨʦʯʠʪʘʡʪʝ ʜʘʥʥʳʡ ʨʘʟʜʝʣ ʧʦʣʥʦ-

ʩʪʴʶ, ʧʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʥʘʩʪʨʦʡʢʝ. 

 
ʈʠʩ. 2.38. ʇʨʦʩʤʦʪʨ 

 ʩʦʜʝʨʞʠʤʦʛʦ ʬʘʡʣʘ  

WebApplication.http 
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ʈʠʩ. 2.39. ʈʘʩʰʠʨʝʥʠʝ Postman 

 

 
ʈʠʩ. 2.40. ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʘʟʜʝʣ 

 

ɺ VSCode ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʢʝʪʥʳʡ ʤʝʥʝʜʞʝʨ NuGET ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʫʩʪʘʥʦʚʢʠ ʨʘʩʰʠʨʝʥʠʡ. ɺ ʩʧʠʩʢʝ ʨʘʩʰʠʨʝʥʠʡ ʥʘʡʜʠʪʝ ʜʚʘ ʨʘʩʰʠʨʝ-

ʥʠʷ: NuGet Reverse Package ʠ NuGet Reverse Package Search (çAdd Packageè 

support). ʋʩʪʘʥʦʚʠʪʝ ʦʙʘ (ʨʠʩ. 2.41).  
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ʈʠʩ. 2.41. ʋʩʪʘʥʦʚʢʘ ʨʘʩʰʠʨʝʥʠʡ 

 

ɿʘʤʝʪʢʘ 0: ʄʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʨʝʰʝʥʠʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʳ ʵʪʠʭ ʧʘ-

ʢʝʪʥʳʭ ʤʝʥʝʜʞʝʨʦʚ. ɽʩʣʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

NuGET ʫ ʚʘʩ ʚʩʧʣʳʚʝʪ ʦʢʥʦ ʦʰʠʙʢʠ: Versioning information could not be 

retrieved from the NuGet package repository, ʩʜʝʣʘʡʪʝ ʩʣʝʜʫʶʱʝʝ. 

ʆʪʢʨʦʡʪʝ ʪʝʨʤʠʥʘʣ ʠ ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ: cd.vscode/extensions/ 

jmrog.vscode-nuget-package-manager-1.1.6/out/src/actions/add-methods/. 

ʆʥʘ ʧʝʨʝʥʝʩʝʪ ʚʘʩ ʚ ʜʠʨʝʢʪʠʚʫ NuGET ʤʝʥʝʜʞʝʨʘ, ʘ ʢʦʥʢʨʝʪʥʦ ï 

ʪʫʜʘ, ʛʜʝ ʨʘʩʧʦʣʦʞʝʥ ʩʢʨʠʧʪ ʜʦʙʘʚʣʝʥʠʷ ʧʘʢʝʪʦʚ (ʨʠʩ. 2.42). 

ɺʘʤ ʥʫʞʝʥ ʬʘʡʣ fetchPackageVersions.js. ʆʪʢʨʦʡʪʝ ʝʛʦ ʚ ʨʝʜʘʢʪʦʨʝ. ɺ 

ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ nano (ʝʛʦ ʪʦʞʝ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʫʩʪʘʥʦʚʠʪʴ). ɼʣʷ 

ʵʪʦʛʦ ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ: nano fetchPackageVersions.js (ʨʠʩ. 2.43). 

ɺ ʩʪʨʦʢʝ  
node_fetch_1.default(`${versionsUrl}${selectedPackageName}/index.json`, 

ʥʘʜʦ ʜʦʧʠʩʘʪʴ ʬʫʥʢʮʠʶ ʧʨʠʚʝʜʝʥʠʷ ʢ ʥʠʞʥʝʤʫ ʨʝʛʠʩʪʨʫ: 
node_fetch_1.default(`${versionsUrl}${selectedPackageName.toLower-

Case()}/index.json`, utils_1.getFetchOptions(vscode.workspace.getConfigura-
tion('http'))) 

ʢʘʢ ʩʜʝʣʘʥʦ ʚ ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. 2.43. 

ɿʘʤʝʪʢʘ 1: ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʰʘʛʠ ʙʳʣʠ ʥʝ ʩʪʦʣʴ ʥʝʦʙ-

ʭʦʜʠʤʳ. ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ ʧʨʦʨʘʙʦʪʘʥʥʘʷ ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʨʝʜʳʜʫʱʠʤ ʜʚʫʤ 

ʨʘʩʰʠʨʝʥʠʷʤ. ʈʝʯʴ ʠʜʝʪ ʦ Visual NuGet (ʨʠʩ. 2.44). 

ɼʘʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʘ-

ʢʝʪʥʳʤ ʤʝʥʝʜʞʝʨʦʤ NuGet ʜʣʷ VS Code ʠʜʝʥʪʠʯʥʳʡ ʪʦʤʫ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ Visual Studio ʜʣʷ Windows. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʜʘʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʙʦʣʝʝ 

ʩʪʘʙʠʣʴʥʦ, ʦʜʥʘʢʦ ʦʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʥʥʝʤ ʧʨʝʚʴʶ ʜʦʩʪʫʧʝ ʠ ʤʦʞʝʪ ʛʨʝʰʠʪʴ 

ʦʰʠʙʢʘʤʠ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ï ʥʝʦʬʠʮʠʘʣʴʥʳʝ ʠ ʨʘʟʨʘʙʦ-

ʪʘʥʳ ʩʦʦʙʱʝʩʪʚʦʤ. ɺʳʙʠʨʘʡʪʝ ʥʘ ʩʚʦʡ ʚʢʫʩ.  
 

 

https://stackoverflow.com/questions/58108809/versioning-information-could-not-be-retrieved-from-the-nuget-package-repository
https://stackoverflow.com/questions/58108809/versioning-information-could-not-be-retrieved-from-the-nuget-package-repository
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ʈʠʩ. 2.42. ʇʝʨʝʭʦʜ  

ʚ ʜʠʨʝʢʪʠʚʫ  

NuGET-ʤʝʥʝʜʞʝʨʘ 

 
ʈʠʩ. 2.43. ʌʘʡʣ fetchPackageVersions.js  

ʚ ʨʝʜʘʢʪʦʨʝ nano 
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ʈʠʩ. 2.44. ʈʘʩʰʠʨʝʥʠʝ Visual NuGet 

 

2.8. ʈʘʙʦʪʘ ʩ SQLite 

 

ʉʥʘʯʘʣʘ ʫʩʪʘʥʦʚʠʪʝ SQLite (ʨʠʩ. 2.45).  
 

 
ʈʠʩ. 2. 45. ʋʩʪʘʥʦʚʢʘ SQLite 

 

ɿʘʤʝʪʢʘ: Astra ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʢʝʪʦʚ ʪʨʝʙʫʝʪ ʧʦʜʢʣʶʯʝʥʠʷ ʦʧʪʠʯʝ-

ʩʢʦʛʦ ʜʠʩʢʘ ʩ ʦʙʨʘʟʦʤ ʆʉ ʠ ʩʧʠʩʢʦʤ ʨʘʟʨʝʰʝʥʥʳʭ ʨʝʧʦʟʠʪʦʨʠʝʚ ʦʪ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ ʆʉ (ʨʠʩ 2.46). 

 

 
ʈʠʩ. 2.46. ʇʦʜʢʣʶʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʩʢʘ 
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ɺʝʨʥʠʪʝ ʦʧʪʠʯʝʩʢʠʡ ʜʠʩʢ (ʝʩʣʠ ʦʥ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʦʪʢʣʶ-
ʯʠʣʩʷ) ʠ ʧʨʦʜʦʣʞʠʪʝ ʫʩʪʘʥʦʚʢʫ (ʨʠʩ. 2.47, 2.48). 

 

 
ʈʠʩ. 2.47. ɺʳʙʦʨ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʩʢʘ 

 

 
ʈʠʩ. 2.48. ʇʦʜʢʣʶʯʝʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʜʠʩʢʘ 

 

ʉʦʟʜʘʡʪʝ ʥʦʚʫʶ ɹɼ ʚ ʫʜʦʙʥʦʤ ʚʘʤ ʤʝʩʪʝ (ʚ ʧʨʠʤʝʨʝ ï ʚ ʜʠʨʝʢʪʦʨʠʠ 
ʧʨʦʝʢʪʘ). ɺ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʘ ɹɼ ʩ ʥʘʟʚʘʥʠʝʤ user_DB.db (ʨʠʩ. 2.49).  

ɿʘʪʝʤ ʦʪʢʨʦʡʪʝ ʧʨʦʝʢʪ ʚ VSCode ʠ ʥʘʞʤʠʪʝ ʩʦʯʝʪʘʥʠʝ ʢʣʘʚʠʰ Ctrl + 
Shift + P.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳ ʦʪʢʨʦʝʪʝ ʪʝʨʤʠʥʘʣ ʢʦʤʘʥʜ ʦʙʦʣʦʯʢʠ VSCode 
(ʨʠʩ. 2.50). ɽʩʣʠ ʚʳ ʫʩʪʘʥʦʚʠʣʠ ʚʩʝ ʧʨʘʚʠʣʴʥʦ, ʪʦ ʚ ʩʧʠʩʢʝ ʚʳ ʫʚʠʜʠʪʝ 
SQLite: Open database. ɺʳʙʝʨʠʪʝ ʵʪʫ ʦʧʮʠʶ ʠ ʫʢʘʞʠʪʝ ʩʦʟʜʘʥʥʫʶ ʚʘʤʠ ɹɼ.  

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʠʪʩʷ SQLite Explorer(ʛʜʝ ʦʥ ʙʫʜʝʪ, ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, 
ʛʜʝ ʫ ʚʘʩ ʨʘʩʧʦʣʦʞʝʥʘ ʨʘʙʦʯʘʷ ʦʙʣʘʩʪʴ Explorer). ɺʳʙʝʨʝʪʝ ʩʚʦʶ ɹɼ ʠ ʦʪ-
ʢʨʦʝʪʩʷ ʬʘʡʣ SQLite (ʨʠʩ. 2.51, 2.52). 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʪʦʠʪ ʩʥʦʚʘ ʚʝʨʥʫʪʴʩʷ ʢ ʨʘʟʜʝʣʫ 1.6 SQLite ʚ ʪʝʦʨʝ-
ʪʠʯʝʩʢʠʭ ʚʳʢʣʘʜʢʘʭ ʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʩʪʨʫʢʪʫʨʫ ʟʘʧʨʦʩʦʚ ʢ ɹɼ, ʯʪʦʙʳ ʦʩʚʝ-
ʞʠʪʴ ʧʘʤʷʪʴ. ɼʘʣʝʝ ʨʘʙʦʪʘ ʙʫʜʝʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʫʢʘʟʘʥ-
ʥʳʝ ʟʘʧʨʦʩʳ ʚʳ ʟʥʘʝʪʝ.  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʚ ʩʨʝʜʝ ʨʘʩʰʠʨʝʥʠʷ SQLite ʥʝʦʙʭʦʜʠʤʦ ʩʣʝ-
ʜʫʶʱʝʝ (ʨʠʩ. 2.53): 

1) ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʟʘʧʨʦʩ ʢ ɹɼ; 
2) ʚʳʜʝʣʠʪʴ ʟʘʧʨʦʩ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʘʤ ʪʨʝʙʫʝʪʩʷ; 
3) ʥʘʞʘʪʴ ʢʣʘʚʠʰʠ Ctrl + Shift + P; 
4) ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʪʝʨʤʠʥʘʣʝ ʚʚʝʩʪʠ ï SQLite:  
5) Run selected query(ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩ ʙʫʜʝʪ ʚ 

ʩʧʠʩʢʝ ʧʦʩʣʝʜʥʠʭ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ). 
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ʈʠʩ. 2.49. ʉʦʟʜʘʥʠʝ  

ʙʘʟʳ ʜʘʥʥʳʭ 

  
ʈʠʩ. 2.50. ʊʝʨʤʠʥʘʣ ʢʦʤʘʥʜ ʦʙʦʣʦʯʢʠ VSCode 

 

 

 
ʈʠʩ. 2.51. ɼʦʩʪʫʧʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ 

 

 
ʈʠʩ. 2.52. ʌʘʡʣ SQLite 

 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʦʪʢʨʦʝʪʩʷ 

ʦʙʦʣʦʯʢʘ SQLite ʠ ʚʳʚʝʜʝʪ ʨʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ. 

ʋʯʪʠʪʝ, ʯʪʦ ʥʝ ʚʩʝ ʟʘʧʨʦʩʳ ʠʤʝʶʪ ʷʚʥʦ ʚʳʨʘ-

ʞʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. ʅʘʧʨʠʤʝʨ, ʠʟ ʫʢʘʟʘʥʥʳʭ 

ʪʨʝʭ ʟʘʧʨʦʩʦʚ ʪʦʣʴʢʦ ʧʦʩʣʝʜʥʠʡ ʚʳʚʝʜʝʪ ʪʘʙ-

ʣʠʮʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʨʠʩ. 2.54). 

ɹɼ ʛʦʪʦʚʘ, ʧʨʦʜʦʣʞʘʝʤ ʨʘʙʦʪʫ. ʊʝʧʝʨʴ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ SQLite ʢ ʥʘʰʝʤʫ 

ʧʨʦʝʢʪʫ. ɼʣʷ ʵʪʦʛʦ ʩʥʦʚʘ ʦʪʢʨʳʚʘʝʤ ʪʝʨʤʠʥʘʣ 

(Ctrl + Shift + P) ʠ ʚʳʙʠʨʘʝʤ ʫʩʪʘʥʦʚʢʫ ʧʘʢʝ-

ʪʦʚ ʤʝʥʝʜʞʝʨʦʤ NuGet (ʨʠʩ. 2.55), ʝʩʣʠ ʚʦʟ-

ʥʠʢʘʝʪ ʦʰʠʙʢʘ, ʚʝʨʥʠʪʝʩʴ ʢ ʨʘʟʜʝʣʫ ʩ NuGet ʠ 

ʧʨʦʚʝʨʴʪʝ ʟʘʤʝʪʢʫ. 
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ʈʠʩ. 2.53. ɿʘʧʨʦʩʳ ʢ ʙʘʟʝ ʜʘʥʥʳʭ 

 

 

 
ʈʠʩ. 2.54. ɺʳʚʦʜ ʪʘʙʣʠʮʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

 

 
ʈʠʩ. 2.55. ɺʳʙʦʨ ʫʩʪʘʥʦʚʢʠ ʧʘʢʝʪʦʚ ʤʝʥʝʜʞʝʨʦʤ NuGet ʚ ʪʝʨʤʠʥʘʣʝ 

 

 

ɺ ʩʣʝʜʫʶʱʝʤ ʦʢʥʝ ʚʚʦʜʠʤ SQLite ʠ ʞʜʝʤ ʨʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ. ʉʨʝʜʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʜʦ ʥʘʡʪʠ Microsoft.Data.Sqlite ʠ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ. ʉʨʘʟʫ ʧʦʩʣʝ 

ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴ ʝʛʦ ʢ ʧʨʦʝʢʪʫ. ɽʩʣʠ ʚʳ ʚʩʝ ʩʜʝʣʘʣʠ ʧʨʘ-

ʚʠʣʴʥʦ, ʪʦ ʚ ʬʘʡʣʝ ʅɸɿɺɸʅʀɽ_ʇʈʆɽʂʊɸ.csproj (ʬʘʡʣ-ʧʨʦʝʢʪ) ʧʦʷʚʠʪʩʷ 

ʟʘʧʠʩʴ ʦ ʧʦʜʢʣʶʯʝʥʥʦʤ ʧʘʢʝʪʝ (ʨʠʩ. 2.56). 
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ʈʠʩ. 2.56. ɿʘʧʠʩʴ ʦ ʧʦʜʢʣʶʯʝʥʥʦʤ ʧʘʢʝʪʝ ʚ ʬʘʡʣ-ʧʨʦʝʢʪʝ 

 

ɿʘʤʝʪʢʘ: ʜʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʩ ɹɼ ʤʦʞʝʪʝ ʫʩʪʘʥʦʚʠʪʴ ʨʘʩʰʠʨʝʥʠʝ 

ʥʘ sqlite ï sqlite browser. ʇʦʩʢʦʣʴʢʫ ʚ ɹɼ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʭʨʘʥʝʥʠʝ ʪʦʣʴʢʦ 

ʘʚʪʦʨʠʟʘʮʠʦʥʥʳʭ  ʜʘʥʥʳʭ,  ʘʚʪʦʨʳ ʧʦʩʦʙʠʷ ʧʦʩʯʠʪʘʣʠ ʵʪʫ ʫʪʠʣʠʪʫ ʠʟʙʳ-

ʪʦʯʥʦʡ.  
 

2.9. ʄʦʜʠʬʠʢʘʮʠʷ WEBApplication 
 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʜʦʙʩʪʚʘ ʚʝʨʥʝʤ ʩʪʘʨʳʡ ʰʘʙʣʦʥ (ʨʠʩ. 2.57) ʠ ʫʙʝ-

ʨʝʤ ʚʩʝ ʣʠʰʥʝʝ, ʦʩʪʘʚʠʚ ʪʦʣʴʢʦ ʩʢʝʣʝʪ (ʨʠʩ. 2.58). 

ɼʘʣʝʝ ʤʦʜʠʬʠʮʠʨʫʝʤ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʘ MapGet: ʧʨʦʧʠʰʝʤ ʤʘʨʰ-

ʨʫʪ ʟʘʧʨʦʩʘ, ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʣʷʤʙʜʘ-ʬʫʥʢʮʠʶ ʠʣʠ ʪʦ, ʯʪʦ ʟʘʧʨʦʩ GET 

ʩʛʝʥʝʨʠʨʫʝʪ ʠ ʧʝʨʝʜʘʩʪ ʚ ʦʪʚʝʪ (ʨʠʩ. 2.59). 
 

 
ʈʠʩ. 2.57. ʉʪʘʨʳʡ ʰʘʙʣʦʥ 
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ʈʠʩ. 2.58. ʀʟʤʝʥʝʥʠʝ ʩʪʘʨʦʛʦ ʰʘʙʣʦʥʘ 

 

 
ʈʠʩ. 2.59. MapGet 

 

ɸʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʟʘ-

ʧʨʦʩʦʚ: app.MapPost, app.MapPatch ʠ ʧʨʦʯʠʭ. ʇʨʠʤʝʨ ʧʝʨʝʜʘʯʠ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘ ʨʠʩ. 2.60. 
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ʈʠʩ. 2.60. ʇʝʨʝʜʘʯʘ ʧʘʨʘʤʝʪʨʦʚ 

 

ʊʝʧʝʨʴ ʚ http-ʟʘʧʨʦʩʝ ʥʘʜʦ ʧʝʨʝʜʘʪʴ 2 ʧʘʨʘʤʝʪʨʘ ï start ʠ end, ʘ ʪʝʤ-

ʧʝʨʘʪʫʨʘ ʙʫʜʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʤʝʞʫʪʢʝ ʦʪ start ʜʦ end ʛʨʘʜʫʩʦʚ. ʇʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʚ Postman ʥʘ ʨʠʩ. 2.61.   
 

 

 

 
ʈʠʩ. 2.61. ʆʪʦʙʨʘʞʝʥʠʝ ʚ Postman 
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ɺ ʧʨʠʤʝʨʝ ʧʨʦʛʥʦʟ ʛʝʥʝʨʠʨʫʝʪʩʷ ʚ ʪʝʣʝ main. ʉʦʛʣʘʩʥʦ REST API ʵʪʦ 

ʥʝʧʨʠʝʤʣʝʤʦ, ʧʦʩʢʦʣʴʢʫ ʦʜʠʥ ʢʦʜ ʥʝ ʤʦʞʝʪ ʦʪʚʝʯʘʪʴ ʟʘ ʚʝʩʴ ʬʫʥʢʮʠʦʥʘʣ. 

ʉʣʝʜʫʝʪ ʚʳʚʝʩʪʠ ʛʝʥʝʨʘʮʠʶ ʧʨʦʛʥʦʟʘ ʟʘ ʧʨʝʜʝʣʳ ʢʣʘʩʩʘ Program (ʣʫʯʰʝ, 

ʢʦʥʝʯʥʦ, ʦʪʜʝʣʴʥʳʤʠ ʧʦʜʧʨʦʝʢʪʘʤʠ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʘʯʘʣʘ ʧʦʜʦʡʜʝʪ ʦʪ-

ʜʝʣʴʥʳʡ ʢʣʘʩʩ). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʝʩʪʴ ʥʝʢʠʡ ʢʦʜ ʙʵʢʵʥʜʘ, ʢʦʪʦʨʳʡ ʚ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ 

ʛʝʥʝʨʠʨʫʝʪ ʩʣʫʯʘʡʥʳʡ ʧʨʦʛʥʦʟ ʧʦʛʦʜʳ (ʨʠʩ. 2.62). 

ʉʘʤʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘʤ ʥʝ ʚʘʞʥʘ, ʛʣʘʚʥʦʝ, ʯʪʦ ʝʩʪʴ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ 

ʚʦʟʚʨʘʱʘʝʪ ʢʘʢʦʝ-ʪʦ ʟʥʘʯʝʥʠʝ. ʊʝʧʝʨʴ ʤʦʞʥʦ ʟʘʧʨʦʩʠʪʴ ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʠʠ 

ʯʝʨʝʟ GET (ʨʠʩ. 2.63, 2.64). 
 

 
ʈʠʩ. 2.62. ʂʦʜ ʩ ʛʝʥʝʨʘʮʠʷ ʩʣʫʯʘʡʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʛʦʜʳ 

 

 
ʈʠʩ. 2.63. ɿʘʧʨʦʩ ʨʝʟʫʣʴʪʘʪʘ ʬʫʥʢʮʠʠ ʯʝʨʝʟ GET 
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ʈʠʩ. 2.64. ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ ʚ Postman 

 

2.10. ʈʝʘʣʠʟʘʮʠʷ ʘʚʪʦʨʠʟʘʮʠʠ. ʃʦʛʠʥ ʠ ʧʘʨʦʣʴ 
 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ ï ʘʚʪʦʨʠʟʘʮʠʷ ʧʦ ʧʘʨʦʣʶ ʠ ʣʦʛʠʥʫ. ʂʘʢ 

ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʨʘʥʝʝ, ʥʝʫʜʘʯʥʳʡ ʩʧʦʩʦʙ ʠ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʨʘʩʩʤʦʪʨʠʤ ʝʛʦ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʘʚʪʦʨʠ-

ʟʘʮʠʝʡ. ʆʙʱʝʧʨʠʥʷʪʦ ʧʝʨʝʜʘʚʘʪʴ ʣʦʛʠʥʳ ʠ ʧʘʨʦʣʠ ʯʝʨʝʟ ʟʘʧʨʦʩ POST. ɿʘ-

ʤʝʥʷʝʤ ʥʘʰ POST ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 2.65. 
 

 
ʈʠʩ. 2.65. ɿʘʤʝʥʘ POST 
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ɺ ʜʘʥʥʦʤ ʢʦʜʝ ʩʜʝʣʘʥʦ ʚʩʝ ʧʦ-ʧʨʦʩʪʦʤʫ, ʧʘʨʦʣʴ ʠ ʣʦʛʠʥ ʩʨʘʚʥʠʚʘ-

ʶʪʩʷ ʩ ʢʦʥʢʨʝʪʥʳʤ ʟʥʘʯʝʥʠʝʤ ï user ʠ password. ʅʦ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʨʘʚʥʝ-

ʥʠʝ ʜʚʫʭ ʩʪʨʦʯʝʢ ʠʟ ʢʘʢʦʛʦ-ʥʠʙʫʜʴ ʩʧʠʩʢʘ ʚʳ ʦʩʫʱʝʩʪʚʠʪʴ ʩʤʦʞʝʪʝ.  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʜ, ʠ ʥʘ ʪʦ, ʢʘʢ ʤʳ ʦʙʨʘʱʘʝʤʩʷ ʢ e-mail ʠ 

password. form.ContainsKey ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʨʘʙʦʪʘʝʤ ʩ ʢʣʶʯʘʤʠ. ʊʝʧʝʨʴ ʢ 

ʟʘʧʨʦʩʫ ʦʪ Postman. ɿʘʧʨʦʩ ʚ ʩʣʫʯʘʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʢʣʶʯʘʭ ʙʫʜʝʪ ʚʳ-

ʛʣʷʜʝʪʴ ʪʘʢ, ʢʘʢ ʥʘ ʨʠʩ. 2.66. 

 

 
ʈʠʩ. 2.66. ʆʪʦʙʨʘʞʝʥʠʝ ʚ Postman 

 

ʂʣʶʯʠ ï ɻ ʪʦ ʜʘʥʥʳʝ ʚ ʪʝʣʝ ʟʘʧʨʦʩʘ. ʊʝʧʝʨʴ ʧʦʩʤʦʪʨʠʤ ʥʘ ʦʪʚʝʪ ʚ ʬʦʨ-

ʤʘʪʝ json. ʅʘ ʥʦʚʳʡ ʟʘʧʨʦʩ GET ʙʫʜʝʪ ʚʳʜʘʚʘʪʴʩʷ ʦʪʚʝʪ ʚ ʬʦʨʤʘʪʝ json  

(ʨʠʩ. 2.67, 2.68). 
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ʈʠʩ. 2.67. ɿʘʤʝʥʘ POST  

 

 
ʈʠʩ. 2.68. ʆʪʚʝʪ ʚ ʬʦʨʤʘʪʝ json 
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ʂʦʜ ʩʦʟʜʘʥʠʷ JSON-ʦʙʲʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2.69. ʅʝ ʟʘʙʫʜʴʪʝ 

ʧʦʜʢʣʶʯʠʪʴ ʙʠʙʣʠʦʪʝʢʫ System.Text.Json. 

 

 
ʈʠʩ. 2.69. ʂʦʜ ʩʦʟʜʘʥʠʷ JSON-ʦʙʲʝʢʪʘ 

 

 

2.11. ʈʝʘʣʠʟʘʮʠʷ ʘʚʪʦʨʠʟʘʮʠʠ. ʊʦʢʝʥ 

 

ɼʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʪʦʢʝʥʦʤ ʙʳʣ ʚʳʙʨʘʥ ʪʦʢʝʥ JWT. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʘʜʦ ʝʛʦ ʫʩʪʘʥʦʚʠʪʴ: ʯʝʨʝʟ ʧʘʢʝʪʥʳʡ ʤʝʥʝʜʞʝʨ (Ctrl+Shift+P -> NuGET:add 

package ->Microsoft.AspNetCore.Authentication.JwtBearer) ʠʣʠ ʯʝʨʝʟ ʪʝʨʤʠ-

ʥʘʣ ʢʦʤʘʥʜʦʡ (dotnet add package Microsoft.AspNetCore.Authentica-

tion.JwtBearer --version 8.0.8), ʟʘʪʝʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʝʛʦ ʢ ʧʨʦʝʢʪʫ. ɽʩʣʠ ʚʩʝ 

ʧʨʘʚʠʣʴʥʦ ʧʦʜʢʣʶʯʝʥʦ, ʪʦ ʦʥ ʧʦʷʚʠʪʩʷ ʚ ʬʘʡʣ-ʧʨʦʝʢʪʝ (ʨʠʩ. 2.70). 

 

 
ʈʠʩ. 2.70. JWT ʚ ʬʘʡʣ-ʧʨʦʝʢʪʝ 

 

ɺ ʧʨʝʜʳʜʫʱʝʡ ʯʘʩʪʠ ʤʳ ʩʨʘʚʥʠʚʘʣʠ ʣʦʛʠʥʳ ʠ ʧʘʨʦʣʠ ʥʘʧʨʷʤʫʶ. 

ʉʝʡʯʘʩ ʩʜʝʣʘʝʤ ʧʦʜʚʦʜʢʫ ʢ ɹɼ, ʘ ʠʤʝʥʥʦ ï ʩʜʝʣʘʝʤ ʠʤʧʨʦʚʠʟʠʨʦʚʘʥʥʫʶ ɹɼ 

(ʨʠʩ. 2.71). 
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ʈʠʩ. 2.71. ɹʘʟʘ ʜʘʥʥʳʭ ʚ ʢʦʜʝ 

 

 

ɼʣʷ ʨʘʙʦʪʳ ʩ JWT ʚʘʤ ʧʦʥʘʜʦʙʠʪʩʷ ʧʨʠʤʝʨʥʦ ʪʘʢʦʡ ʩʧʠʩʦʢ ʙʠʙʣʠʦʪʝʢ: 

1) using Microsoft.AspNetCore.Authentication.JwtBearer; 

2) using Microsoft.AspNetCore.Authorization; 

3) using Microsoft.IdentityModel.Tokens; 

4) using System.IdentityModel.Tokens.Jwt; 

5) using System.Security.Claims; 

6) using System.Text. 

ʂ ʥʘʰʝʤʫ ʢʦʜʫ ʥʘʜʦ ʜʦʙʘʚʠʪʴ ʘʚʪʦʨʠʟʘʮʠʶ ʠ ʪʠʧ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

(ʨʠʩ. 2.72). 

 

 
ʈʠʩ. 2.72. ɼʦʙʘʚʣʝʥʠʝ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʪʠʧʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 
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ʇʘʨʘʤʝʪʨʳ ʪʦʢʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩʦʤ (ʨʠʩ. 2.73). 

 

 
ʈʠʩ. 2.73. ʂʣʘʩʩ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʪʦʢʝʥʘ 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫ ʛʝʥʝʨʘʪʦʨʘ ʥʘʰʝʛʦ ʪʦʢʝʥʘ ʥʘ ʩʝʨʚʝʨʝ ʝʩʪʴ ʩʣʝʜʫʶ-

ʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ï ʠʟʜʘʪʝʣʴ; 

ï ʚʣʘʜʝʣʝʮ ʪʦʢʝʥʘ; 

ï ʩʠʜ ʛʝʥʝʨʘʮʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ; 

ï ʬʫʥʢʮʠʷ ʛʝʥʝʨʘʮʠʠ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. 

ɼʚʘ ʧʦʩʣʝʜʥʠʭ ʧʫʥʢʪʘ ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʩʝʢʨʝʪʝ. ɿʘʪʝʤ ʟʘʜʘʜʠʤ 

ʩʝʨʚʝʨʫ ʥʘʩʪʨʦʡʢʠ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (ʨʠʩ. 2.74). 

 

 

 
ʈʠʩ. 2.74. ʅʘʩʪʨʦʡʢʠ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʜʣʷ ʩʝʨʚʝʨʘ 

 

 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʨʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ 

POST (ʨʠʩ. 2.75). 

ɺ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʩʝʨʚʝʨ ʙʫʜʝʪ ʧʦʩʳʣʘʪʴ json-ʬʘʡʣ, ʚ ʢʦʪʦʨʦʤ ʭʨʘ-

ʥʠʪʩʷ ʪʦʢʝʥ ʠ ʧʦʯʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʠʩ. 2.76).  

ʇʦʩʣʝ ʧʝʨʝʦʧʨʝʜʝʣʠʤ ʟʘʧʨʦʩ GET (ʨʠʩ. 2.77). 

ʆʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʝʥ ʚ ʵʪʦʤ ʟʘʧʨʦʩʝ ʧʘʨʘʤʝʪʨ [Authorization]. ʕʪʦʪ 

ʧʘʨʘʤʝʪʨ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʜʝʣʫ ʟʘʛʦʣʦʚʢʦʚ ʟʘʧʨʦʩʦʚ. ɺ ʥʝʤ ʧʨʦʧʠʩʳʚʘʝʪʩʷ 

ʩʧʦʩʦʙ ʘʚʪʦʨʠʟʘʮʠʠ ʠ ʪʦʢʝʥ (ʨʠʩ. 2.78). 
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ʈʠʩ. 2.75. ʇʝʨʝʦʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʟʘʧʨʦʩʘ POST 
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ʈʠʩ. 2.76. ʆʪʚʝʪ ʩʝʨʚʝʨʘ ʚ ʚʠʜʝ  json-ʬʘʡʣʘ 

 

 
ʈʠʩ. 2.77. ʇʝʨʝʦʧʨʝʜʝʣʝʥʠʝ ʟʘʧʨʦʩʘ GET 

 

 
 

2.12. ʈʘʙʦʪʘ ʩ SQLite 

 

SQLite ʫʞ ʧʦʜʢʣʶʯʝʥ, ʜʘʥʥʳʝ ʚ ʙʘʟʫ ʟʘʧʠʩʘʥʳ. ʊʝʧʝʨʴ ʥʘʡʜʝʤ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʚ ʙʘʟʝ ʠ ʧʨʦʚʝʜʝʤ ʘʚʪʦʨʠʟʘʮʠʶ ʧʦ ʜʘʥʥʳʤ ʠʟ ʥʝʝ (ʨʠʩ. 2.79). 

.ExecuteReader() ʠʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʦʞʠʜʘʝʪʩʷ ʦʪʚʝʪ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴ-

ʢʠʭ ʩʪʨʦʢ, ʪ.ʝ. ʩ ʟʘʧʨʦʩʦʤ SELECT. ɺ ʠʥʳʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʡʪʝ 

ExecuteNonQuery() ʠʣʠ ExecuteScalar(). 

ʇʝʨʝʜʘʯʘ ʟʘʧʨʦʩʘ ʩʝʨʚʝʨʫ ʠ ʦʪʚʝʪ ʝʛʦ ʘʥʘʣʦʛʠʯʝʥ ʧʨʝʜʳʜʫʱʝʤʫ 

ʧʫʥʢʪʫ. 
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ʈʠʩ. 2.78. ʇʘʨʘʤʝʪʨ [Authorization] 

 
ʈʠʩ. 2.79. ɸʚʪʦʨʠʟʘʮʠʷ ʧʦ ʜʘʥʥʳʤ  

ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ 
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2.13. ʉʦʟʜʘʥʠʝ ʢʦʥʩʦʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʢʣʠʝʥʪʘ 

  

ɺ ʢʘʯʝʩʪʚʝ ʢʣʠʝʥʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʢʦʥʩʦʣʴʥʦʝ ʧʨʠʣʦʞʝ-

ʥʠʝ. ʉʦʟʜʘʜʠʤ ʥʦʚʳʡ ʧʨʦʝʢʪ C# (ʠʣʠ ʧʦʜʧʨʦʝʢʪ ʚ ʪʝʢʫʱʝʤ). ʅʘ ʩʝʨʚʝʨʝ ʫʞʝ 

ʨʝʘʣʠʟʦʚʘʥʘ ʘʚʪʦʨʠʟʘʮʠʷ, ʧʦʪʦʤʫ ʧʝʨʚʳʡ ʟʘʧʨʦʩ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʧʨʦʩʦʤ ʥʘ 

ʘʚʪʦʨʠʟʘʮʠʶ (ʨʠʩ. 2.80). 

 

 
ʈʠʩ. 2.80. ɿʘʧʨʦʩ ʥʘ ʘʚʪʦʨʠʟʘʮʠʶ 

 

ɼʣʷ ʵʪʦʛʦ ʟʘʧʨʦʩʘ ʫʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʢʣʘʩʩʳ Token ʠ 

Person (ʨʠʩ. 2.81). ɺʳʟʦʚ ʤʝʪʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2.82. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʵʪʠʤʠ ʬʫʥʢʮʠʷʤʠ ʪʨʝʙʫʝʪʩʷ ʧʦʜʢʣʶʯʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʙʠʙʣʠʦʪʝʢʠ: 

1) using System.Net.Http.Headers; 

2)using System.Text.Json; 

3) using System.Net.Http.Json. 

ʅʘ ʩʝʨʚʝʨʝ ʨʝʘʣʠʟʦʚʘʥ ʤʘʨʰʨʫʪ /weatherforecast ʩ GET ʟʘʧʨʦʩʦʤ. ʊʝ-

ʧʝʨʴ ʩʬʦʨʤʠʨʫʝʤ GET ʟʘʧʨʦʩ ʥʘ ʢʣʠʝʥʪʝ (ʨʠʩ. 2.83). 

ʉʘʤ ʟʘʧʨʦʩ ʚ ʪʝʣʝ main ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʧʨʠʤʝʨʥʦ ʪʘʢ, ʢʘʢ ʧʨʝʜʩʪʘʚ-

ʣʝʥʦ ʥʘ ʨʠʩ. 2.84. 
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ʈʠʩ. 2.81.  ʂʣʘʩʩʳ Token ʠ Person 

 

 
ʈʠʩ. 2.82. ɺʳʟʦʚ ʤʝʪʦʜʘ 

 

 
ʈʠʩ. 2.83. GET-ʟʘʧʨʦʩ ʥʘ ʢʣʠʝʥʪʝ 
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ʈʠʩ. 2.84. ʉʘʤ ʟʘʧʨʦʩ ʚ ʪʝʣʝ main 

 

2.14. ʇʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

  

ʇʨʝʜʩʪʘʚʠʤ ʚʘʨʠʘʥʪ, ʚ ʢʦʪʦʨʦʤ ʥʘʜʦ ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʛʝʥʝ-

ʨʘʪʦʨʘ ʩʣʫʯʘʡʥʳʭ ʯʠʩʝʣ ʚ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʣʷ ʥʝʛʦ ʦʧʨʝʜʝʣʠʤ ʩʣʝʜʫ-

ʶʱʠʝ ʟʘʧʨʦʩʳ: 

ï ʨʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (POST) ï  ʚ ʦʪʚʝʪʝ ʜʦʣʞʝʥ ʙʳʪʴ ʪʝʭʥʠʯʝ-

ʩʢʠʡ ʪʦʢʝʥ ʩʨʝʜʠ ʧʨʦʯʝʛʦ; 

ï ʠʟʤʝʥʠʪʴ ʧʘʨʦʣʴ (ʜʦʣʞʝʥ ʤʝʥʷʪʴ ʠ ʪʦʢʝʥ) (PATCH); 

ï ʫʢʘʟʘʪʴ ʥʦʚʳʝ ʛʨʘʥʠʮʳ ʛʝʥʝʨʘʮʠʠ (PATCH); 

ï ʧʦʣʫʯʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ ʚ ʜʝʬʦʣʪʥʦʤ ʜʠʘʧʘʟʦʥʝ(GET); 

ï ʧʦʣʫʯʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʯʠʩʣʘ ʚ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ(GET); 

ɼʣʷ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʢʣʘʩʩ RandomGenerator, ʢʦʪʦʨʳʡ 

ʚʦʟʚʨʘʱʘʝʪ ʩʣʫʯʘʡʥʦʝ ʯʠʩʣʦ (ʨʠʩ. 2.85). 

ʕʪʦʪ ʢʣʘʩʩ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʟ ʩʝʙʷ ʙʵʢʵʥʜ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ. 

ʕʪʦʪ ʢʣʘʩʩ ʚʦʟʚʨʘʱʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʤʝʪʦʜʦʚ ʚ ʚʠʜʝ ʯʠʩʣʦ-

ʚʦʛʦ ʦʪʚʝʪʘ (ʠʣʠ ʙʫʣʝʚʦʝ ʯʠʩʣʦ). ɼʣʷ ʥʝʛʦ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʝʨʚʝʨ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʬʦʨʤʘʪʘ HTTP.  

ʕʪʘ ʯʘʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʘ ʩ ʢʦʜʦʤ 

ʚʳʰʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ ʢʦʜʘ (ʨʠʩ. 2.86). ɺ ʵʪʦʤ ʢʣʘʩʩʝ ʜʣʷ ʢʦʤʧʦ-

ʥʦʚʢʠ ʦʪʚʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʨʫʢʪʫʨʘ RGResult (ʨʠʩ. 2.87). 

ʕʪʦʪ ʢʣʘʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʥʝʨʘʪʦʨ ʯʠʩʝʣ ʧʦ ʟʘʜʘʥʥʳʤ ʛʨʘʥʠ-

ʮʘʤ. ɻʨʘʥʠʮʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʜʚʫʤ ʧʨʠʚʘʪʥʳʤ ʧʦʣʷʤ low_border ʠ up_bor-

der. ʄʝʪʦʜ GetValue ʨʝʘʣʠʟʦʚʘʥ ʩ ʧʝʨʝʛʨʫʟʢʦʡ, ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʫʝʪ 

ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ low_border ʠ up_border, 

ʚʪʦʨʦʡ ʧʨʠʥʠʤʘʝʪ ʥʘ ʚʭʦʜ ʜʚʘ ʯʠʩʣʘ. ɼʣʷ ʦʙʥʦʚʣʝʥʠʷ ʧʨʠʚʘʪʥʳʭ low_border 

ʠ up_border ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ UpdateBorder. 

ɺ ʚʘʰʝʤ ʢʫʨʩʦʚʦʡ ʚʤʝʩʪʦ ʵʪʦʛʦ ʢʣʘʩʩʘ RandomGenerator ʥʝʦʙʭʦʜʠʤʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʢʣʘʩʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʘʰʝʤʫ ʚʘʨʠʘʥʪʫ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʜʣʷ ʧʦʜʦʙʥʳʭ ʢʣʘʩʩʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʧʨʠʚʘʪʥʳʝ 

ʧʦʣʷ, ʧʦʩʢʦʣʴʢʫ ʚʥʝʰʥʝʝ ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ ʢʦʜʘ. ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʧʨʦ 

ʧʨʦʚʝʨʢʫ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʦʣʝʡ. 
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ʈʠʩ. 2.85. ʂʣʘʩʩ RandomGenerator 

 

ɼʣʷ ʵʪʦʛʦ (ʠʭ) ʢʣʘʩʩʦʚ ʨʝʘʣʠʟʘʮʠʷ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʇʆ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʠʞʝ (ʨʠʩ. 2.86ï2.90). 

ʈʠʩʫʥʦʢ 2.86 ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʝʘʣʠʟʘʮʠʶ ʢʣʘʩʩʘ ʘʜʘʧʪʝʨʘ ʜʣʷ 

RandomGenerator. ʕʪʦʪ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʤ, ʝʩʣʠ ʥʝʪ ʞʝʣʘ-

ʥʠʷ ʫʩʣʦʞʥʷʪʴ UML-ʜʠʘʛʨʘʤʤʫ, ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʦʙʘ ʢʣʘʩʩʘ ʚ 1. ɸʜʘʧʪʝʨ 

ʩʣʫʞʠʪ ʪʦʣʴʢʦ ʢʘʢ ʦʙʦʣʦʯʢʘ, ʩʢʨʳʚʘʷ ʨʝʘʣʠʟʘʮʠʶ ʠ ʦʪʚʝʪʳ ʩʝʨʚʝʨʘ, ʧʦʜʤʝ-

ʥʷʷ ʠʭ ʥʘ ʟʘʛʦʪʦʚʣʝʥʥʳʝ HTTP-ʦʪʚʝʪʳ. 



76 

 

 

 
ʈʠʩ. 2.86. ʂʣʘʩʩ RGWebAdapter 

 

 
ʈʠʩ. 2.87. ʉʪʨʫʢʪʫʨʘ RGResult 
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ʈʠʩ. 2.88. ʈʝʘʣʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ GET 


























