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ʆʧʨʝʜʝʣʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠ  ̫

ɺ ʥʘʩʪʦʷʱʝʤ ʜʦʢʫʤʝʥʪʝ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ ʠ ʩʦʢʨʘʱʝʥʠʷ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ: 

ʊʝʨʤʠʥ, ʩʦʢʨʘʱʝʥʠʝ ʆʧʨʝʜʝʣʝʥʠʝ, ʦʙʦʟʥʘʯʝʥʠʝ 

1ʉ ʇʨʦʜʫʢʪ ʬʠʨʤʳ ç1ʉè, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ 

Apache Airflow ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ 
ʦʨʢʝʩʪʨʘʮʠʠ ʩʮʝʥʘʨʠʝʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

Apache ECharts ʆʪʢʨʳʪʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ï ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʛʨʘʬʠʢʦʚ 
ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ web-ʙʨʘʫʟʝʨʘ 

Apache Parquet ʌʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ Big Data ï ʙʠʥʘʨʥʳʡ, ʢʦʣʦʥʦʯʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 
ʬʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʧʨʝʠʤʫʱʝʩʪʚʘ ʩʞʘʪʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʣʦʥʦʯʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

Apache Spark ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʤʘʩʩʠʚʥʦ-ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʦʪʢʨʳʪʳʤ ʢʦʜʦʤ, 
ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʙʨʘʙʦʪʢʫ ʚ ʧʘʤʷʪʠ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, ʘʥʘʣʠʟʠʨʫʶʱʠʭ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ 

ASCII American standard code for information interchange ï ʥʘʟʚʘʥʠʝ ʪʘʙʣʠʮʳ 
(ʢʦʜʠʨʦʚʢʠ, ʥʘʙʦʨʘ), ʚ ʢʦʪʦʨʦʡ ʥʝʢʦʪʦʨʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʝʯʘʪʥʳʤ ʠ 
ʥʝʧʝʯʘʪʥʳʤ ʩʠʤʚʦʣʘʤ ʩʦʧʦʩʪʘʚʣʝʥʳ ʯʠʩʣʦʚʳʝ ʢʦʜʳ 

BI Business Intelligence ï ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʦʠʩʢʘ, ʘʥʘʣʠʟʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 
ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

CSS Cascading Style Sheets ï ʷʟʳʢ ʦʧʠʩʘʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ HTML-ʜʦʢʫʤʝʥʪʘ 

csv Comma ï Separated Values ï ʪʝʢʩʪʦʚʳʡ ʬʦʨʤʘʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ 

DAG ɻʨʘʬ, ʩʪʨʫʢʪʫʨʥʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʚʟʘʠʤʥʳʝ ʩʚʷʟʠ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 
ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ 
ʨʝʟʫʣʴʪʘʪʘ. ʊʘʢʦʡ ʛʨʘʬ ʜʦʣʞʝʥ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʠ ʘʮʠʢʣʠʯʥʳʤ 
(Directed Acyclic Graph) 

DNS ʂʦʤʧʴʶʪʝʨʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʜʦʤʝʥʘʭ 

Drag-and-drop ʉʧʦʩʦʙ ʦʧʝʨʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʠʥʪʝʨʬʝʡʩʘ ʚ ʠʥʪʝʨʬʝʡʩʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷ 
(ʢʘʢ ʛʨʘʬʠʯʝʩʢʠʤ, ʪʘʢ ʠ ʪʝʢʩʪʦʚʳʤ) ʧʨʠ ʧʦʤʦʱʠ ʤʘʥʠʧʫʣʷʪʦʨʘ çʤʳʰʴè ʠʣʠ 
ʩʝʥʩʦʨʥʦʛʦ ʵʢʨʘʥʘ 

ETL ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʧʨʘʚʣʝʥʠʠ ʭʨʘʥʠʣʠʱʘʤʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ 
ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʠʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʭ 
ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʠ ʟʘʛʨʫʟʢʫ ʚ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ 

GUI Graphical User Interface ï ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

HTML Hypertext Markup Language ï ʩʪʘʥʜʘʨʪʥʳʡ ʷʟʳʢ ʨʘʟʤʝʪʢʠ ʜʦʢʫʤʝʥʪʦʚ ʚ 
ʀʥʪʝʨʥʝʪʝ. ɺʩʝ Web-ʩʪʨʘʥʠʮʳ ʩʦʟʜʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʷʟʳʢʘ HTML. ʗʟʳʢ 
HTML ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʙʨʘʫʟʝʨʦʤ ʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʜʦʢʫʤʝʥʪʘ, 
ʫʜʦʙʥʦʛʦ ʜʣʷ ʯʝʣʦʚʝʢʘ 

HTTP HyperText Transfer Protocol ï ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʛʠʧʝʨʪʝʢʩʪʘ ï ʧʨʦʪʦʢʦʣ 
ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 
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ʊʝʨʤʠʥ, ʩʦʢʨʘʱʝʥʠʝ ʆʧʨʝʜʝʣʝʥʠʝ, ʦʙʦʟʥʘʯʝʥʠʝ 

HTTPS HyperText Transfer Protocol Secure ï ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʪʦʢʦʣʘ HTTP, 
ʧʦʜʜʝʨʞʠʚʘʶʱʝʝ ʰʠʬʨʦʚʘʥʠʝ. ɼʘʥʥʳʝ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP, 
çʫʧʘʢʦʚʳʚʘʶʪʩʷè ʚ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ SSL, ʪʝʤ ʩʘʤʳʤ 
ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘʱʠʪʘ ʵʪʠʭ ʜʘʥʥʳʭ 

ID ʋʥʠʢʘʣʴʥʳʡ ʧʨʠʟʥʘʢ ʦʙʲʝʢʪʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʣʠʯʘʪʴ ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ 

IP Internet Protocol ï ʤʘʨʰʨʫʪʠʟʠʨʫʝʤʳʡ ʧʨʦʪʦʢʦʣ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ʩʪʝʢʘ TCP/IP 

IP-ʘʜʨʝʩ Internet Protocol Address ï ʫʥʠʢʘʣʴʥʳʡ ʩʝʪʝʚʦʡ ʘʜʨʝʩ ʫʟʣʘ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ 
ʩʝʪʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʧʨʦʪʦʢʦʣʫ IP 

ISO 8601 ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ, ʚʳʧʫʱʝʥʥʳʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ISO (International 
Organization for Standardization), ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʬʦʨʤʘʪʳ ʜʘʪ ʠ ʚʨʝʤʝʥʠ 
ʠ ʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʪʝʢʩʪʝ 

JDBC Java DataBase Connectivity ï ʧʣʘʪʬʦʨʤʝʥʥʦ ʥʝʟʘʚʠʩʠʤʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ 
ʩʪʘʥʜʘʨʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Java-ʧʨʠʣʦʞʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʉʋɹɼ 

JOIN ʆʧʝʨʘʪʦʨ ʷʟʳʢʘ SQL, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʦʧʝʨʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ 
ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ 

JS JavaScript ï ʵʪʦ ʧʦʣʥʦʮʝʥʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 
ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʢ HTML ʜʦʢʫʤʝʥʪʫ, ʠ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ 
ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ 

JSON JavaScript Object Notation ï ʧʨʦʩʪʦʡ ʬʦʨʤʘʪ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʫʜʦʙʥʳʡ ʜʣʷ 
ʯʪʝʥʠʷ ʠ ʥʘʧʠʩʘʥʠʷ ʢʘʢ ʯʝʣʦʚʝʢʦʤ, ʪʘʢ ʠ ʢʦʤʧʴʶʪʝʨʦʤ 

LDAP Lightweight Directory Access Protocol ï ʧʨʦʪʦʢʦʣ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ 
ʜʦʩʪʫʧʘ ʢ ʩʣʫʞʙʝ ʢʘʪʘʣʦʛʦʚ X.500. LDAP ï ʧʨʦʪʦʢʦʣ, ʠʩʧʦʣʴʟʫʶʱʠʡ TCP/IP ʠ 
ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʠʟʚʦʜʠʪʴ ʦʧʝʨʘʮʠʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʧʦʠʩʢʘ ʠ ʩʨʘʚʥʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʦʧʝʨʘʮʠʠ ʜʦʙʘʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʝʡ 

onclick ʉʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʦʡ ʥʘ ʵʣʝʤʝʥʪ, ʢ ʢʦʪʦʨʦʤʫ 
ʜʦʙʘʚʣʝʥ ʘʪʨʠʙʫʪ onclick 

PDF, .pdf Portable Document Format ï ʬʦʨʤʘʪ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ (ɻʆʉʊ ʈ 52872-
2012), ʬʦʨʤʘʪ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ 

PNG, .png Portable network graphics ï ʨʘʩʪʨʦʚʳʡ ʬʦʨʤʘʪ ʭʨʘʥʝʥʠʷ ʛʨʘʬʠʯʝʩʢʦʡ 
ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʞʘʪʠʝ ʙʝʟ ʧʦʪʝʨʴ ʧʦ ʘʣʛʦʨʠʪʤʫ Deflate 

PostgreSQL ʉʚʦʙʦʜʥʘʷ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

Preloader ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʟʘʛʨʫʟʯʠʢ, ʦʩʦʙʳʡ ʠʥʜʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʠʥʬʦʨʤʠʨʫʝʪ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʪʦʤ, ʯʪʦ ʩʪʨʘʥʠʮʘ ʠʣʠ ʢʦʥʪʝʥʪ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʟʘʛʨʫʟʢʠ 

SFTP ʇʨʦʪʦʢʦʣ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ, ʨʘʙʦʪʘʶʱʠʡ ʧʦʚʝʨʭ 
ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ 

SID System IDentifier ï ʩʠʩʪʝʤʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

SQL Structured Query Language (ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ) ï ʷʟʳʢ 
ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ ʩʠʩʪʝʤʘʭ 
ʫʧʨʘʚʣʝʥʠʷ ʨʝʣʷʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

SSH ʉʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʠʟʚʦʜʠʪʴ 
ʫʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠ ʪʫʥʥʝʣʠʨʦʚʘʥʠʝ TCP-
ʩʦʝʜʠʥʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ) 
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ʊʝʨʤʠʥ, ʩʦʢʨʘʱʝʥʠʝ ʆʧʨʝʜʝʣʝʥʠʝ, ʦʙʦʟʥʘʯʝʥʠʝ 

SSL ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʪʦʢʦʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʙʝʟʦʧʘʩʥʫʶ ʧʝʨʝʜʘʯʫ 
ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʇʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʟʜʘʝʪʩʷ ʟʘʱʠʱʝʥʥʦʝ 
ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ 

TCP/IP ʅʘʙʦʨ ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʪʷʭ, ʚʢʣʶʯʘʷ 
ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ʇʨʦʪʦʢʦʣʳ ʨʘʙʦʪʘʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʩʪʝʢʝ (ʘʥʛʣ. stack, ʩʪʦʧʢʘ) 
ï ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʦʪʦʢʦʣ, ʨʘʩʧʦʣʘʛʘʶʱʠʡʩʷ ʥʘ ʫʨʦʚʥʝ ʚʳʰʝ, ʨʘʙʦʪʘʝʪ 
çʧʦʚʝʨʭè ʥʠʞʥʝʛʦ, ʠʩʧʦʣʴʟʫʷ ʤʝʭʘʥʠʟʤʳ ʠʥʢʘʧʩʫʣʷʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʨʦʪʦʢʦʣ 
TCP ʨʘʙʦʪʘʝʪ ʧʦʚʝʨʭ ʧʨʦʪʦʢʦʣʘ IP 

UNION ʆʙʲʝʜʠʥʝʥʠʝ. ɺ ʷʟʳʢʝ SQL ʦʧʝʨʘʮʠʷ UNION ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ 
ʜʚʫʭ ʥʘʙʦʨʦʚ ʩʪʨʦʢ, ʚʦʟʚʨʘʱʘʝʤʳʭ SQL-ʟʘʧʨʦʩʘʤʠ 

UNION ALL ʆʧʝʨʘʪʦʨ SQL ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ 
ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʨʦʩʦʚ, ʜʘʥʥʳʡ ʦʧʝʨʘʪʦʨ ʚʳʚʝʜʝʪ ʘʙʩʦʣʶʪʥʦ ʚʩʝ ʩʪʨʦʢʠ, ʜʘʞʝ 
ʜʫʙʣʠ 

URL Uniform Resource Locator ï ʩʠʩʪʝʤʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʜʨʝʩʦʚ ʵʣʝʢʪʨʦʥʥʳʭ 
ʨʝʩʫʨʩʦʚ ʠʣʠ ʝʜʠʥʦʦʙʨʘʟʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʨʝʩʫʨʩʘ 
(ʬʘʡʣʘ) 

UTC ɺʩʝʤʠʨʥʦʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ 

UTF-8 Unicode Transformation Format, 8-bit ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʪʘʥʜʘʨʪ 
ʢʦʜʠʨʦʚʘʥʠʷ ʩʠʤʚʦʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦ ʭʨʘʥʠʪʴ ʠ ʧʝʨʝʜʘʚʘʪʴ 
ʩʠʤʚʦʣʳ ʖʥʠʢʦʜʘ, ʠʩʧʦʣʴʟʫʷ ʧʝʨʝʤʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʡʪ (ʦʪ 1 ʜʦ 4), ʠ 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʣʥʫʶ ʦʙʨʘʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ 7-ʙʠʪʥʦʡ ʢʦʜʠʨʦʚʢʦʡ 
ASCII 

XLSX, .xlsx, .xls ʌʦʨʤʘʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʝʪ Microsoft Office Excel 

Z-ʠʥʜʝʢʩ ʆʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʥʘʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ 
web ʩʪʨʘʥʠʮʝ 

ɸʚʘʪʘʨ ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʉʠʩʪʝʤʝ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ, 
ʪʝʭʥʠʯʝʩʢʠʡ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨ, 
ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʉʠʩʪʝʤʳ 

ʉʦʪʨʫʜʥʠʢ, ʥʘʜʝʣʝʥʥʳʡ ʧʦʣʥʦʤʦʯʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʉʠʩʪʝʤʦʡ 

ɸʣʠʘʩ ɸlias ï ʧʩʝʚʜʦʥʠʤ ï ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ɸʆ çʆʉʊè ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʆʉʊè 

ɹɼ ɹʘʟʘ ʜʘʥʥʳʭ 

ɺʠʜʞʝʪ ʕʣʝʤʝʥʪ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ɻɹ ɻʠʛʘʙʘʡʪ 

ɻɹ/ʩ ɻʠʛʘʙʘʡʪ ʚ ʩʝʢʫʥʜʫ 

ɻɻʮ ɻʠʛʘʛʝʨʮ 

ɽɻʕ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʘʥʝʣʴ 
(ɼʘʰʙʦʨʜ) 

ʀʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʠ 
ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
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ʊʝʨʤʠʥ, ʩʦʢʨʘʱʝʥʠʝ ʆʧʨʝʜʝʣʝʥʠʝ, ʦʙʦʟʥʘʯʝʥʠʝ 

ʃʇʋ ʃʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʆɿʋ ʆʧʝʨʘʪʠʚʥʦʝ ʟʘʧʦʤʠʥʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ 

ʆʂɸʊʆ ʆʙʱʝʨʦʩʩʠʡʩʢʠʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʦʙʲʝʢʪʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-
ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʜʝʣʝʥʠʷ 

ʆʂʊʄʆ ʆʙʱʝʨʦʩʩʠʡʩʢʠʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʪʝʨʨʠʪʦʨʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʆʉ ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʇʂ ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

ʈʌ ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʉʠʩʪʝʤʘ ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ çɼʘʪʘʇʨʦʤè 

ʉʋɹɼ ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 
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1 ɺʚʝʜʝʥʠʝ 

1.1 ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ çɼʘʪʘʇʨʦʤè (ʜʘʣʝʝ ï ʉʠʩʪʝʤʘ) ʧʨʝʜʥʘʟʘʥʘʯʝʥʘ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ  

- ʤʦʥʠʪʦʨʠʥʛʘ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ;  

- ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʦʙʣʘʩʪʝʡ ʚ ʧʨʦʮʝʩʩʘʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ (ʦʪʜʝʣʦʚ, 

ʜʝʧʘʨʪʘʤʝʥʪʦʚ, ʮʝʭʦʚ), ʪʝʭʥʠʯʝʩʢʦʤ, ʤʘʪʝʨʠʘʣʴʥʦʤ ʠ ʢʘʜʨʦʚʦʤ ʦʙʝʩʧʝʯʝʥʠʠ; 

- ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʦʩʥʦʚʦʡ ʥʘ 

ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ. 

1.2 ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʆʙʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʉʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

(ʈʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʉʠʩʪʝʤʳ 

ʉʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʤʦʜʫʣʝʡ: 

- çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè; 



20 

- çʄʦʜʝʣʠè; 

- çɺʠʜʞʝʪʳè; 

- çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʥʝʣʠè; 

- çɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè; 

- çʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷè; 

- çʎʝʥʪʨ ʫʚʝʜʦʤʣʝʥʠʡè. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʫʣʝʡ çɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝè ʠ çʎʝʥʪʨ 

ʫʧʨʘʚʣʝʥʠʷè ʦʧʠʩʘʥʳ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

1.2.1 ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 

ʄʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʠʥʪʝʨʬʝʡʩ ʨʘʙʦʪʳ ʩʦ ʩʧʠʩʢʦʤ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ; 

- ʥʘʩʪʨʦʡʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʦʩʪʫʧʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʠʘʣʦʛʘ ʯʝʨʝʟ GUI: 

- ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʙʘʟʳ ʜʘʥʥʳʭ; 

- ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʠ ʯʪʝʥʠʷ ʜʘʥʥʳʭ ʬʘʡʣʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

- ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʬʘʡʣʘʤ ʠ ʧʘʧʢʘʤ ʥʘ ʜʨʫʛʠʭ ʩʝʨʚʝʨʘʭ 

ʠ ʭʨʘʥʠʣʠʱʘʭ; 

- JDBC ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʨʫʛʠʤ ʙʘʟʘʤ ʜʘʥʥʳʭ. 

- ʨʝʛʠʩʪʨʘʮʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ ʚ ʉʠʩʪʝʤʝ (ʫʩʧʝʰʥʦ 

ʧʦʜʢʣʶʯʝʥʥʳʭ) ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʣʦʛʘ ʯʝʨʝʟ GUI; 

- ʧʨʦʩʤʦʪʨ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʚ ʧʦʜʢʣʶʯʝʥʥʦʤ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʣʦʛʘ ʯʝʨʝʟ GUI: 

- ʧʨʦʩʤʦʪʨ ʩʧʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʪʘʙʣʠʮ ʚʳʙʨʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ; 

- ʢʦʥʪʝʢʩʪʥʳʡ ʧʦʠʩʢ ʪʘʙʣʠʮ ʧʦ ʠʤʝʥʠ ʚ ʚʳʙʨʘʥʥʦʤ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ; 

- ʧʨʦʩʤʦʪʨ ʩʪʨʫʢʪʫʨʳ ʚʳʙʨʘʥʥʦʡ ʪʘʙʣʠʮʳ (ʥʘʟʚʘʥʠʷ ʩʪʦʣʙʮʦʚ ʠ ʠʭ ʪʠʧʳ) ʠ 

ʜʘʥʥʳʭ (ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ) ʚ ʪʘʙʣʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ; 

- ʩʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ ʚʳʙʨʘʥʥʦʡ ʪʘʙʣʠʮʳ ʧʦ ʫʙʳʚʘʥʠʶ ʠʣʠ ʚʦʟʨʘʩʪʘʥʠʶ. 

- ʢʣʦʥʠʨʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- ʫʜʘʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ. 
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1.2.2 ʄʦʜʝʣʠ 

ʄʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʠʥʪʝʨʬʝʡʩ ʨʘʙʦʪʳ ʩʦ ʩʧʠʩʢʦʤ ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ; 

- ʩʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ (ʥʘʙʦʨ ʣʦʛʠʯʝʩʢʠʭ 

ʪʘʙʣʠʮ ʜʘʥʥʳʭ) ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʫʧʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʠʟ ʩʦʩʪʘʚʘ 

ʧʦʜʢʣʶʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʣʦʛʘ ʯʝʨʝʟ GUI ʠ ʤʦʜʝʣʝʡ 

ʜʘʥʥʳʭ, ʨʘʥʝʝ ʥʘʩʪʨʦʝʥʥʳʭ ʠ ʟʘʛʨʫʞʝʥʥʳʭ: 

- ʧʨʦʩʤʦʪʨ ʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʟ ʩʦʩʪʘʚʘ ʧʦʜʢʣʶʯʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ; 

- ʧʦʜʙʦʨ ʪʘʙʣʠʮ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʪʘʙʣʠʮ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 

ʚ ʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ; 

- ʧʦʜʙʦʨ ʪʘʙʣʠʮ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʧʦʣʝʡ ʜʣʷ ʚʢʣʶʯʝʥʠʷ 

ʚ ʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ; 

- ʩʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʪʘʙʣʠʮ ʠ ʧʦʣʝʡ ʚ ʥʠʭ; 

- ʥʘʩʪʨʦʡʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʦʣʝʡ ʪʘʙʣʠʮʳ ʣʦʛʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ (ʚʳʯʠʩʣʷʝʤʳʭ ʧʦʣʝʡ, ʠʝʨʘʨʭʠʡ, ʚʳʯʠʩʣʷʝʤʳʭ ʪʘʙʣʠʮ); 

- ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʝʡ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ; 

- ʧʝʨʝʭʦʜ ʚ ʨʝʜʘʢʪʦʨ ETL ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʩʢʨʠʧʪʘ; 

- ʧʝʨʝʭʦʜ ʚ ʠʥʪʝʨʬʝʡʩ Apache Airflow ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʝʪʘʣʝʡ ʧʨʦʮʝʩʩʘ 

ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ; 

- ʧʨʦʩʤʦʪʨ ʤʦʥʠʪʦʨʘ ʬʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ETL; 

- ʧʨʦʩʤʦʪʨ ʢʦʥʩʦʣʠ Spark Master. 

- ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʜʫʨʘʤʠ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʣʦʛʘ ʯʝʨʝʟ GUI: 

- ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʧʦ ʜʘʥʥʳʤ ʚ ʬʠʟʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʘʭ; 

- ʦʙʥʦʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚ ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʧʦ ʜʘʥʥʳʤ ʚ ʬʠʟʠʯʝʩʢʠʭ 

ʠʩʪʦʯʥʠʢʘʭ; 

- ʧʣʘʥʠʨʦʚʱʠʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʦ ʜʘʥʥʳʤ ʚ 

ʬʠʟʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ; 

- ʥʘʩʪʨʦʡʢʘ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ. 

- ʢʣʦʥʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ; 

- ʫʜʘʣʝʥʠʝ ʤʦʜʝʣʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʢ ʤʦʜʝʣʠ. 
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1.2.3 ɺʠʜʞʝʪʳ 

ʄʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʠʥʪʝʨʬʝʡʩ ʨʘʙʦʪʳ ʩʦ ʩʧʠʩʢʦʤ ʚʠʜʞʝʪʦʚ; 

- ʩʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ɻ ʣʝʤʝʥʪʘ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʠʘʣʦʛʘ ʯʝʨʝʟ GUI: 

- ʧʦʜʢʣʶʯʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʢ ʚʠʟʫʘʣʴʥʦʤʫ ʵʣʝʤʝʥʪʫ; 

- ʚʳʙʦʨ ʪʠʧʘ ʚʠʟʫʘʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ: 

- ʪʘʙʣʠʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

- ʩʪʦʣʙʯʘʪʳʝ ʜʠʘʛʨʘʤʤʳ; 

- ʣʠʥʝʡʥʳʝ ʜʠʘʛʨʘʤʤʳ; 

- ʢʨʫʛʦʚʳʝ ʜʠʘʛʨʘʤʤʳ; 

- ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

- ʠʥʜʠʢʘʪʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ; 

- ʪʦʯʝʯʥʳʝ ʠ ʧʫʟʳʨʴʢʦʚʳʝ ʜʠʘʛʨʘʤʤʳ; 

- ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʜʠʘʛʨʘʤʤʳ; 

- çHTMLè ʚʠʜʞʝʪʳ. 

- ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʙʦʨʘ ʧʦʣʝʡ ʚ ʚʠʜʞʝʪʝ; 

- ʘʛʨʝʛʘʮʠʷ, ʥʘʩʪʨʦʡʢʘ ʠʪʦʛʦʚʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ; 

- ʥʘʩʪʨʦʡʢʘ ʨʘʩʯʝʪʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʧʝʨʝʤʝʥʥʳʭ ʚ ʚʠʜʞʝʪʘʭ; 

- ʩʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ ʚ ʚʠʟʫʘʣʴʥʦʤ ʵʣʝʤʝʥʪʝ; 

- ʬʠʣʴʪʨʘʮʠʷ ʜʘʥʥʳʭ ʚ ʚʠʟʫʘʣʴʥʦʤ ʵʣʝʤʝʥʪʝ; 

- ʫʩʣʦʚʥʦʝ ʬʦʨʤʘʪʠʨʦʚʘʥʠʝ ʚ ʚʠʟʫʘʣʴʥʦʤ ʵʣʝʤʝʥʪʝ; 

- ʥʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʚʠʜʘ ʚʠʜʞʝʪʦʚ. 

- ʜʦʩʪʫʧ ʢ ʚʠʜʞʝʪʫ ʧʦ ʧʨʷʤʦʡ ʩʩʳʣʢʝ (ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ); 

- ʚʳʛʨʫʟʢʘ ʘʨʭʠʚʘ ʚ ʬʦʨʤʘʪʝ .zip ʩ ʜʘʥʥʳʤʠ ʚ ʬʦʨʤʘʪʝ .csv (ʜʦʩʪʫʧʥʦ ʜʣʷ ʚʩʝʭ 

ʚʠʜʞʝʪʦʚ) ʠ .xlsx (ʜʦʩʪʫʧʥʦ ʜʣʷ ʚʠʜʞʝʪʦʚ ʪʠʧʘ çʊʘʙʣʠʮʘè ʠ çʉʚʦʜʥʘʷ 

ʪʘʙʣʠʮʘè), ʚʳʚʝʜʝʥʥʳʤʠ ʚ ʚʠʟʫʘʣʴʥʦʤ ʵʣʝʤʝʥʪʝ. ɺ ʩʣʫʯʘʝ ʚʳʛʨʫʟʢʠ 

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʉʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʬʦʥʦʚʫʶ ʚʳʛʨʫʟʢʫ ʜʘʥʥʳʭ; 

- ʥʘʩʪʨʦʡʢʘ ʨʘʩʩʳʣʢʠ ʚʠʜʞʝʪʘ ʥʘ ʚʥʝʰʥʠʝ ʧʦʯʪʦʚʳʝ ʘʜʨʝʩʘ; 

- ʢʣʦʥʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

- ʫʜʘʣʝʥʠʝ ʵʣʝʤʝʥʪʘ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

- ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʢ ʚʠʟʫʘʣʴʥʦʤʫ ʵʣʝʤʝʥʪʫ. 
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1.2.4 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʘʥʝʣʠ 

ʄʦʜʫʣʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʠʥʪʝʨʬʝʡʩ ʨʘʙʦʪʳ ʩʦ ʩʧʠʩʢʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʥʝʣʝʡ; 

- ʩʦʟʜʘʥʠʝ/ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ: 

- ʜʦʙʘʚʣʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʠʜʞʝʪʦʚ; 

- ʥʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠ ̫ʵʣʝʤʝʥʪʦʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʠʜʞʝʪʦʚ; 

- ʥʘʩʪʨʦʡʢʘ ʩʚʷʟʠ ʤʝʞʜʫ ʚʠʜʞʝʪʘʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʥʘ ʙʘʟʝ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ; 

- ʜʦʙʘʚʣʝʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʥʳʭ ʚʠʜʞʝʪʦʚ: 

- çʌʠʣʴʪʨè; 

- çʂʥʦʧʢʘè; 

- çʂʦʥʪʝʡʥʝʨè; 

- çʀʟʦʙʨʘʞʝʥʠʝè; 

- çʊʝʢʩʪè. 

- ʥʘʩʪʨʦʡʢʘ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ; 

- ʜʦʙʘʚʣʝʥʠʝ ʚʢʣʘʜʦʢ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ. 

- ʧʨʝʜʧʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ; 

- ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ ʚ ʬʘʡʣʳ ʬʦʨʤʘʪʘ .pdf ʠ .png; 

- ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ ʧʦ ʧʨʷʤʦʡ ʩʩʳʣʢʝ (ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ); 

- ʥʘʩʪʨʦʡʢʘ ʨʘʩʩʳʣʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ ʥʘ ʚʥʝʰʥʠʝ ʧʦʯʪʦʚʳʝ ʘʜʨʝʩʘ; 

- ʢʣʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ; 

- ʫʜʘʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ; 

- ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʘʥʝʣʠ. 

1.2.5 ʎʝʥʪʨ ʫʚʝʜʦʤʣʝʥʠʡ 

ʄʦʜʫʣʴ çʎʝʥʪʨ ʫʚʝʜʦʤʣʝʥʠʡè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʦʩʤʦʪʨʘ ʩʣʝʜʫʶʱʠʭ ʫʚʝʜʦʤʣʝʥʠʡ: 

- ʫʚʝʜʦʤʣʝʥʠʷ ʧʦ ʤʦʜʝʣʷʤ; 

- ʫʚʝʜʦʤʣʝʥʠʷ ʧʦ ʚʠʜʞʝʪʘʤ; 

- ʫʚʝʜʦʤʣʝʥʠʷ ʧʦ ʦʧʣʘʪʘʤ. 
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1.3 ʋʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʉʠʩʪʝʤʳ ï ʘʥʘʣʠʪʠʢʠ ʠ BI-ʨʘʟʨʘʙʦʪʯʠʢʠ ʩ ʙʘʟʦʚʳʤʠ ʟʥʘʥʠʷʤʠ SQL. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ ʆʉ Microsoft Windows ʠʣʠ ʣʶʙʦʡ 

ʚʝʨʩʠʝʡ Linux, ʘ ʪʘʢʞʝ ʥʘʚʳʢʘʤʠ ʨʘʙʦʪʳ ʩ web-ʙʨʘʫʟʝʨʦʤ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ 

ʉʠʩʪʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʥʝ ʦʙʣʘʜʘʶʱʠʝ ʪʘʢʠʤʠ ʥʘʚʳʢʘʤʠ, ʜʦʣʞʥʳ ʧʨʦʡʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʫʨʩʳ. 

1.4 ʇʝʨʝʯʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʉʠʩʪʝʤʦʡ ʦʟʥʘʢʦʤʴʪʝʩʴ ʩ ʜʘʥʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ. 
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2 ʅʘʟʥʘʯʝʥʠʝ ʠ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

2.1 ɺʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʳʝ ʬʫʥʢʮʠʠ ʚ ʉʠʩʪʝʤʝ 

ʉʠʩʪʝʤʘ ʩʦʟʜʘʥʘ ʢʘʢ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʬʫʥʢʮʠʡ: 

- ʜʦʙʘʚʣʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʢʣʦʥʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ; 

- ʩʦʟʜʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʢʣʦʥʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ; 

- ʩʦʟʜʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʢʣʦʥʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʚʠʜʞʝʪʦʚ, ʬʠʣʴʪʨʘʮʠʠ, 

ʩʦʨʪʠʨʦʚʢʠ, ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ ʠ ʘʛʨʝʛʘʮʠʠ ʚʳʚʦʜʠʤʳʭ ʠʤʠ ʜʘʥʥʳʭ; 

- ʩʦʟʜʘʥʠʷ, ʠʟʤʝʥʝʥʠʷ, ʢʣʦʥʠʨʦʚʘʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʥʝʣʝʡ. 

2.2 ʋʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ 

2.2.1 ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ɸʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʠʧʫ ʠʩʧʦʣʴʟʫʝʤʦʛʦ web-

ʙʨʘʫʟʝʨʘ ʜʣʷ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʪʳ ʩ ʩʝʪʴʶ ʀʥʪʝʨʥʝʪ. 

ɼʣʷ ʢʣʠʝʥʪʩʢʠʭ ʤʘʰʠʥ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʠʥʠʤʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ: 

- ʧʨʦʮʝʩʩʦʨ Intel Core i3-2330M 2,2 ɻɻʮ; 

- ʆɿʋ ï 4 ɻɹ; 

- ʦʙʲʝʤ ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ï 100 ɻɹ, ʦʙʲʝʤ ʩʚʦʙʦʜʥʦʛʦ ʤʝʩʪʘ ʥʘ ʜʠʩʢʝ ï ʥʝ ʤʝʥʝʝ 

5 ɻɹ; 

- ʩʝʪʝʚʘʷ ʢʘʨʪʘ 1 ɻɹ/ʩ; 

- ʤʦʥʠʪʦʨ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʘʟʨʝʰʝʥʠʝ ʥʝ ʤʝʥʝʝ 1920x1080; 

- ʢʣʘʚʠʘʪʫʨʘ, ʤʘʥʠʧʫʣʷʪʦʨ ʪʠʧʘ çʤʳʰʴè. 

2.2.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʢʣʠʝʥʪʩʢʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪ: 

- web-ʙʨʘʫʟʝʨʳ: 

- Microsoft Edge ʚʝʨʩʠʠ 12 ʠʣʠ ʚʳʰʝ; 

- Google Chrome ʚʝʨʩʠʠ 64 ʠʣʠ ʚʳʰʝ; 

- Mozilla Firefox ʚʝʨʩʠʠ 52 ʠʣʠ ʚʳʰʝ; 

- Safari ʚʝʨʩʠʠ 11 ʠʣʠ ʚʳʰʝ; 
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- Opera ʚʝʨʩʠʠ 43 ʠʣʠ ʚʳʰʝ; 

- ʗʥʜʝʢʩ.ɹʨʘʫʟʝʨ ʚʝʨʩʠʠ 19.6.1 ʠ ʚʳʰʝ. 

- ʦʜʥʘ ʠʟ ʩʣʝʜʫʶʱʠʭ ʆʉ: Microsoft Windows, Linux (Unix), MacOS, IOS ʠ ʜʨʫʛʠʭ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʨʘʙʦʪʫ ʫʢʘʟʘʥʥʳʭ web-ʙʨʘʫʟʝʨʦʚ. 
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3 ʇʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ 

3.1 ɿʘʧʫʩʢ ʉʠʩʪʝʤʳ 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʩ ʉʠʩʪʝʤʦʡ: 

- ʟʘʧʫʩʪʠʪʝ web-ʙʨʘʫʟʝʨ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ ʝʛʦ ʷʨʣʳʢʫ 

ʥʘ ʨʘʙʦʯʝʤ ʩʪʦʣʝ ʠʣʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʫʩʢè ʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ 

ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʩʧʦʣʴʟʫʝʤʦʤʫ web-ʙʨʘʫʟʝʨʫ; 

- ʚ ʘʜʨʝʩʥʦʡ ʩʪʨʦʢʝ ʚʚʝʜʠʪʝ ʘʜʨʝʩ, ʚʳʜʘʥʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʉʠʩʪʝʤʳ; 

- ʚ ʦʢʥʝ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʚʝʜʠʪʝ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ, ʚʳʜʘʥʥʳʝ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʉʠʩʪʝʤʳ, ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɺʦʡʪʠè (ʈʠʩʫʥʦʢ 2). 

 

ʈʠʩʫʥʦʢ 2 ï ʆʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ 

ʆʢʥʦ ʘʚʪʦʨʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʩʤ. ʈʠʩʫʥʦʢ 2): 

1) ʣʦʛʦʪʠʧ ʉʠʩʪʝʤʳ; 

2) ʥʘʠʤʝʥʦʚʘʥʠʝ ʉʠʩʪʝʤʳ; 

3) ʧʦʣʝ ʜʣʷ ʚʚʦʜʘ ʣʦʛʠʥʘ; 

4) ʧʦʣʝ ʜʣʷ ʚʚʦʜʘ ʧʘʨʦʣʷ; 

5) ʢʥʦʧʢʘ çɺʦʡʪʠè ʜʣʷ ʚʭʦʜʘ ʚ ʉʠʩʪʝʤʫ; 

6) ʥʦʤʝʨ ʚʝʨʩʠʠ ʉʠʩʪʝʤʳ; 
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7) ʩʩʳʣʢʘ ʥʘ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʉʠʩʪʝʤʳ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʥʘ ʦʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ 

ʉʠʩʪʝʤʳ ʥʘʞʤʠʪʝ ʥʘ ʩʩʳʣʢʫ çʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪè ʠʣʠ ʥʘ ʣʦʛʦʪʠʧ ʉʠʩʪʝʤʳ. 

ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʮʝʣʷʭ ʟʘʱʠʪʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʨʠ ʚʚʦʜʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʉʠʩʪʝʤʘ ʥʝ ʦʪʦʙʨʘʞʘʝʪ ʚʚʦʜʠʤʳʝ ʩʠʤʚʦʣʳ ʚ ʧʦʣʝ ʧʘʨʦʣʷ. 

ʇʨʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʜ ʫʯʝʪʥʦʡ ʟʘʧʠʩʴʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʦʪʢʨʳʪʦʡ ʩʝʩʩʠʝʡ ʦʪʢʨʦʝʪʩʷ 

ʦʢʥʦ ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʦʙ ʝʝ ʘʢʪʠʚʥʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʥʦʩʘ ʩʝʩʩʠʠ ʩ ʦʜʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʜʨʫʛʦʝ (ʈʠʩʫʥʦʢ 3). ɼʣʷ ʟʘʢʨʳʪʠʷ ʩʪʘʨʦʡ ʠ ʦʪʢʨʳʪʠʷ ʥʦʚʦʡ ʩʝʩʩʠʠ ʥʘʞʤʠʪʝ 

ʥʘ ʢʥʦʧʢʫ çʇʝʨʝʥʝʩʪʠ ʩʝʩʩʠʶè, ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʥʘʞʤʠʪʝ çʆʪʤʝʥʘè ʠ ʚ ʦʢʥʝ 

ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʚʝʜʠʪʝ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ. 

 

ʈʠʩʫʥʦʢ 3 ï ʆʢʥʦ ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʦʙ ʘʢʪʠʚʥʦʩʪʠ ʩʝʩʩʠʠ ʧʨʠ ʚʭʦʜʝ ʚ ʉʠʩʪʝʤʫ 

ʇʨʠ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʢʚʦʪ ʣʠʮʝʥʟʠʠ ʧʦ ʪʠʧʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʚʝʨʷʝʤʦʛʦ ʪʠʧʘ. ɽʩʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʚʝʨʷʝʤʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʧʨʝʚʳʰʝʥʦ, ʪʦ ʚʭʦʜ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʟʘʙʣʦʢʠʨʦʚʘʥ ʠ ʚ ʦʢʥʝ ʘʚʪʦʨʠʟʘʮʠʠ ʦʪʦʙʨʘʟʠʪʩʷ 

ʫʚʝʜʦʤʣʝʥʠʝ: çɺ ʩʠʩʪʝʤʝ ʧʨʝʚʳʰʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʛʣʘʩʥʦ 

ʢʚʦʪʘʤ ʚʳʜʘʥʥʦʡ ʣʠʮʝʥʟʠʠ. ɼʦʩʪʫʧ ʚ ʩʠʩʪʝʤʫ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫè. ɼʣʷ 
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ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʪʝʭʥʠʯʝʩʢʦʤʫ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʉʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ 

ʘʢʪʠʚʥʳʝ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʢʚʦʪʘʤʠ ʣʠʮʝʥʟʠʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʘʢʪʠʚʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢʘʞʜʦʛʦ ʪʠʧʘ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʈʫʢʦʚʦʜʩʪʚʝ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ɼʦʩʪʫʧʝʥ ʚʭʦʜ ʚ ʉʠʩʪʝʤʫ ʯʝʨʝʟ ʧʨʦʚʘʡʜʝʨʳ, ʝʩʣʠ ʦʥʠ ʥʘʩʪʨʦʝʥʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ 

ʉʠʩʪʝʤʳ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʧʨʦʚʘʡʜʝʨʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʘʜʨʝʩʘʮʠʷ ʥʘ ʩʪʨʘʥʠʮʫ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦʚʘʡʜʝʨʘ. 

ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʉʠʩʪʝʤʳ (ʈʠʩʫʥʦʢ 4). ʉʣʝʚʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥʶ. 

 

ʈʠʩʫʥʦʢ 4 ï ʆʢʥʦ ʉʠʩʪʝʤʳ 

ʇʨʠʤʝʯʘʥʠ ̫

1 ʇʘʥʝʣʴ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ ʉʠʩʪʝʤʳ. 

2 ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʦʤ ʤʳʰʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʘʟʜʝʣʫ ʢʥʦʧʢʫ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʜʩʢʘʟʢʘ ʩ 

ʥʘʟʚʘʥʠʝʤ ʨʘʟʜʝʣʘ ï . 

ʏʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʜʨʫʛʠʝ ʨʘʟʜʝʣʳ ʉʠʩʪʝʤʳ, ʥʘʞʤʠʪʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʘʟʜʝʣʫ 

ʢʥʦʧʢʫ (ʩʤ. 1, ʈʠʩʫʥʦʢ 4). ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʚʳʙʨʘʥʥʦʛʦ ʨʘʟʜʝʣʘ, ʮʚʝʪ ʬʦʥʘ ʦʢʥʘ ʚ ʢʘʞʜʦʤ 

ʨʘʟʜʝʣʝ ʨʘʟʣʠʯʘʝʪʩʷ. 
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ʏʪʦʙʳ ʧʦʩʤʦʪʨʝʪʴ ʫʚʝʜʦʤʣʝʥʠʷ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ 

 (ʩʤ. 2, ʈʠʩʫʥʦʢ 4). ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ 

ʫʚʝʜʦʤʣʝʥʠʷ (ʈʠʩʫʥʦʢ 5). 

ʇʨʠʤʝʯʘʥʠʝ ï ɺʦʟʣʝ ʧʠʢʪʦʛʨʘʤʤʳ ʦʪʦʙʨʘʞʘʝʪʩʷ ʯʠʩʣʦ ʥʦʚʳʭ ʫʚʝʜʦʤʣʝʥʠʡ (ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ). 

 

ʈʠʩʫʥʦʢ 5 ï ʆʢʥʦ ʧʨʦʩʤʦʪʨʘ ʫʚʝʜʦʤʣʝʥʠʷ 

ʇʦʩʣʝ ʧʨʦʩʤʦʪʨʘ ʫʚʝʜʦʤʣʝʥʠʷ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ , ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʦʢʥʦ, 

ʠʣʠ ʥʘ ʢʥʦʧʢʫ , ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʚ ʨʘʟʜʝʣ çʎʝʥʪʨ ʫʚʝʜʦʤʣʝʥʠʡè 

(ʈʠʩʫʥʦʢ 6). 

 

ʈʠʩʫʥʦʢ 6 ï ʆʢʥʦ çʎʝʥʪʨ ʫʚʝʜʦʤʣʝʥʠʡè 



31 

ʏʪʦʙʳ ʩʤʝʥʠʪʴ ʪʝʤʫ ʉʠʩʪʝʤʳ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  (ʩʤ. 3, 

ʈʠʩʫʥʦʢ 4). 

ʇʨʦʠʟʦʡʜʝʪ ʩʤʝʥʘ ʮʚʝʪʦʚʦʡ ʪʝʤʳ ʉʠʩʪʝʤʳ ʥʘ ʪʝʤʥʫʶ (ʈʠʩʫʥʦʢ 7), ʜʣʷ 

ʚʦʟʚʨʘʱʝʥʠʷ ʢ ʩʚʝʪʣʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ  ʚ ʧʨʝʞʥʝʝ 

ʧʦʣʦʞʝʥʠʝ. 

 

ʈʠʩʫʥʦʢ 7 ï ʊʝʤʥʘʷ ʪʝʤʘ ʉʠʩʪʝʤʳ 

3.2 ɺʳʭʦʜ ʠʟ ʉʠʩʪʝʤʳ 

ʏʪʦʙʳ ʚʳʡʪʠ ʠʟ ʉʠʩʪʝʤʳ, ʥʘʞʤʠʪʝ ʥʘ ʧʦʣʝ (ʩʤ. 4, ʈʠʩʫʥʦʢ 4) ʩ ʘʚʘʪʘʨʦʤ ʚ ʛʣʘʚʥʦʤ 

ʤʝʥʶ ʠ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɺʳʭʦʜè (ʈʠʩʫʥʦʢ 8). 
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ʈʠʩʫʥʦʢ 8 ï ɺʳʭʦʜ ʠʟ ʉʠʩʪʝʤʳ 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʦʤ ʤʳʰʠ ʥʘ ʧʦʣʝ ʩ ʘʚʘʪʘʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʜʩʢʘʟʢʘ ʩ 

ʣʦʛʠʥʦʤ ʪʝʢʫʱʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʨʦʣʴʶ ʚ ʉʠʩʪʝʤʝ ï . 

3.3 ɼʦʩʪʫʧʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʉʠʩʪʝʤʳ 

ʋʯʝʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʟʜʝʣʷʶʪ ʧʦ ʚʨʝʤʝʥʠ ʜʦʩʪʫʧʘ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ʉʠʩʪʝʤʳ: 

- ʩ ʥʝʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ï ʜʦʩʪʫʧ ʚ ʉʠʩʪʝʤʫ ʨʘʟʨʝʰʝʥ, ʧʦʢʘ ʫʯʝʪʥʘʷ 

ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʘʢʪʠʚʥʘ ʠ ʠʤʝʝʪʩʷ ʜʝʡʩʪʚʫʶʱʘʷ ʣʠʮʝʥʟʠʷ ʥʘ ʵʢʟʝʤʧʣʷʨ 

ʉʠʩʪʝʤʳ; 

- ʩ ʪʨʠʘʣʴʥʳʤ (ʧʨʦʙʥʳʤ) ʜʦʩʪʫʧʦʤ ï ʜʦʩʪʫʧ ʚ ʉʠʩʪʝʤʫ ʦʛʨʘʥʠʯʝʥ ʪʨʠʘʣʴʥʳʤ 

ʧʝʨʠʦʜʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʉʠʩʪʝʤʳ. 

ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʪʨʠʘʣʴʥʦʤ ʜʦʩʪʫʧʝ ʜʝʡʩʪʚʫʝʪ ʩʣʝʜʫʶʱʠʡ ʤʝʭʘʥʠʟʤ ʧʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʠʩʪʝʤʳ: 

1) ʩ ʤʦʤʝʥʪʘ ʧʝʨʚʦʡ ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʠʦʜ ʧʨʦʙʥʦʛʦ N-ʜʥʝʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʠʩʪʝʤʳ, ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʧʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʉʠʩʪʝʤʳ; 

2) ʟʘ ʪʨʠ ʜʥʷ ʜʦ ʦʢʦʥʯʘʥʠʷ ʧʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʠʩʪʝʤʳ ʧʦʩʣʝ ʫʩʧʝʰʥʦʡ 

ʘʚʪʦʨʠʟʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʘʯʠʥʘʶʪ ʧʨʠʭʦʜʠʪʴ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ ʠʩʪʝʯʝʥʠʠ 

ʧʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ; 
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3) ʧʦ ʠʩʪʝʯʝʥʠʠ N ʜʥʝʡ ʩ ʤʦʤʝʥʪʘ ʧʝʨʚʦʡ ʘʚʪʦʨʠʟʘʮʠʠ ʧʨʠ ʧʦʧʳʪʢʝ ʚʭʦʜʘ ʚ ʉʠʩʪʝʤʫ ʧʦʷʚʠʪʩʷ 

ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʩʨʦʢ ʧʨʦʙʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʪʝʢ. 

ɺ ʉʠʩʪʝʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʨʘʟʜʝʣʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ 

ʨʘʟʜʝʣʘʤ ʉʠʩʪʝʤʳ ʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʨʦʣʝʡ. 

ʉʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʨʦʣʝʡ (ʪʠʧʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ): 

- çʉʧʝʮʠʘʣʠʩʪè ï ʩʧʝʮʠʘʣʠʩʪ, ʠʤʝʶʱʠʡ ʧʨʘʚʦ ʪʦʣʴʢʦ ʥʘ ʧʨʦʩʤʦʪʨ ʜʦʩʪʫʧʥʳʭ 

ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʥʝʣʝʡ ʠ ʚʠʜʞʝʪʦʚ; 

- çɸʥʘʣʠʪʠʢè ï ʩʧʝʮʠʘʣʠʩʪ, ʦʙʣʘʜʘʶʱʠʡ ʚʩʝʤʠ ʧʨʘʚʘʤʠ, ʜʦʩʪʫʧʥʳʤʠ 

ʩʧʝʮʠʘʣʠʩʪʫ ʉʠʩʪʝʤʳ, ʧʨʘʚʦʤ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʘʥʝʣʝʡ ʠ ʚʠʜʞʝʪʦʚ, ʘ ʪʘʢʞʝ ʧʨʘʚʦʤ ʥʘ ʧʨʦʩʤʦʪʨ ʜʦʩʪʫʧʥʳʭ ʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ; 

- çʈʘʟʨʘʙʦʪʯʠʢè ï ʩʧʝʮʠʘʣʠʩʪ, ʦʙʣʘʜʘʶʱʠʡ ʚʩʝʤʠ ʧʨʘʚʘʤʠ, ʜʦʩʪʫʧʥʳʤʠ 

ʜʨʫʛʠʤ ʨʦʣʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʉʠʩʪʝʤʳ, ʧʨʘʚʦʤ ʥʘ ʩʦʟʜʘʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ 

ʤʦʜʝʣʝʡ, ʧʨʘʚʦʤ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ; 

- çʊʝʭʥʠʯʝʩʢʠʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨè ï ʩʧʝʮʠʘʣʠʩʪ, ʥʘʜʝʣʝʥʥʳʡ ʧʦʣʥʦʤʦʯʠʷʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʉʠʩʪʝʤʦʡ, ʪ.ʝ. ʧʨʘʚʦʤ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʉʠʩʪʝʤʳ, ʦʧʠʩʘʥʥʳʭ ʚ ʈʫʢʦʚʦʜʩʪʚʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʥʝ 

ʦʙʣʘʛʘʝʪʩʷ ʣʠʮʝʥʟʠʦʥʥʳʤʠ ʢʚʦʪʘʤʠ. 

ʈʘʟʜʝʣʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦ ʪʠʧʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ 

(ʊʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ï ʈʘʟʜʝʣʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ ʧʦ ʪʠʧʘʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ɼʦʩʪʫʧʥʘʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʊʠʧ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʊʝʭʥʠʯʝʩʢʠʡ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨ 

ʈʘʟʨʘʙʦʪʯʠʢ ɸʥʘʣʠʪʠʢ ʉʧʝʮʠʘʣʠʩʪ 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 
(ʧʨʦʩʤʦʪʨ) 

+ 

(ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʤʦʜʝʣʴʶ 

user_permissions) 

+ - - 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 
(ʩʦʟʜʘʥʠʝ ʠ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ) 

+ 

(ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʤʦʜʝʣʴʶ 

user_permissions) 

+ - - 

ʄʦʜʝʣʠ (ʧʨʦʩʤʦʪʨ) + 

(ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʤʦʜʝʣʴʶ 

user_permissions) 

+ + - 
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ɼʦʩʪʫʧʥʘʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ 

ʊʠʧ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʊʝʭʥʠʯʝʩʢʠʡ 
ʘʜʤʠʥʠʩʪʨʘʪʦʨ 

ʈʘʟʨʘʙʦʪʯʠʢ ɸʥʘʣʠʪʠʢ ʉʧʝʮʠʘʣʠʩʪ 

ʄʦʜʝʣʠ (ʩʦʟʜʘʥʠʝ ʠ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ) 

+ 

(ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʤʦʜʝʣʴʶ 

user_permissions) 

+ - - 

ɺʠʜʞʝʪʳ (ʧʨʦʩʤʦʪʨ) - + + + 

ɺʠʜʞʝʪʳ (ʩʦʟʜʘʥʠʝ ʠ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ) 

- + + - 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʧʘʥʝʣʠ (ʧʨʦʩʤʦʪʨ) 

- + + + 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʧʘʥʝʣʠ (ʩʦʟʜʘʥʠʝ ʠ 
ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ) 

- + + - 

ɸʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ + + - - 

ʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ + - - - 
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4 ʆʧʠʩʘʥʠʝ ʦʧʝʨʘʮʠʡ 

4.1 ʈʘʙʦʪʘ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ 

ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʜʣʷ ʉʠʩʪʝʤʳ ʚʳʩʪʫʧʘʶʪ ʉʋɹɼ ʠ ʟʘʛʨʫʞʘʝʤʳʝ ʬʘʡʣʳ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʦʩʪʫʧʘ ʢ ʬʫʥʢʮʠʷʤ ʨʘʙʦʪʳ ʩ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʫ ʥʝʛʦ ʧʨʘʚ ʨʘʙʦʪʳ ʚ ʙʣʦʢʝ (ʠʥʪʝʨʬʝʡʩʝ) 

çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʙʘʚʣʝʥ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʚʦ ʚʩʪʨʦʝʥʥʫʶ ʛʨʫʧʧʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ çʇʨʦʩʤʦʪʨ ʠʩʪʦʯʥʠʢʦʚè. 

4.1.1 ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

ʈʘʙʦʪʘ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʧʨʦʩʤʦʪʨ, ʜʦʙʘʚʣʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ 

ʫʜʘʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  (ʈʠʩʫʥʦʢ 9). 

 

ʈʠʩʫʥʦʢ 9 ï ʈʘʟʜʝʣ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè 

ɽʩʣʠ ʥʝ ʩʦʟʜʘʥ ʠʣʠ ʥʝʜʦʩʪʫʧʝʥ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʠ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʚ ʨʘʟʜʝʣʝ 

çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʦʪʩʫʪʩʪʚʫʶʪ. ʏʪʦʙʳ 

ʥʘʯʘʪʴ ʨʘʙʦʪʫ, ʜʦʙʘʚʴʪʝ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭè (ʈʠʩʫʥʦʢ 10). 
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ʈʠʩʫʥʦʢ 10 ï ʈʘʟʜʝʣ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

ʇʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʝʝʩʪʨ 

ʦʙʲʝʢʪʦʚ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ 

(ʈʠʩʫʥʦʢ 11 ï ʈʠʩʫʥʦʢ 13): 

 

ʈʠʩʫʥʦʢ 11 ï ʈʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʪʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ 
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ʈʠʩʫʥʦʢ 12 ï ʈʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʤʠʥʠʘʪʶʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ 

 

ʈʠʩʫʥʦʢ 13 ï ʈʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʡ ʥʘʜ ʚʳʙʨʘʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ 

1) ʥʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ 

(ʩʤ. 1, ʈʠʩʫʥʦʢ 11); 

2) ʢʥʦʧʢʘ çɼʦʙʘʚʠʪʴè (ʩʤ. 2, ʈʠʩʫʥʦʢ 11) ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʥʝ ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʩʦʟʜʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

(ʩʤ. ʧ. 4.1.2); 
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3) ʙʣʦʢ ʬʠʣʴʪʨʘʮʠʠ (ʩʤ. 3, ʈʠʩʫʥʦʢ 11) ï ʜʦʩʪʫʧʝʥ, ʝʩʣʠ ʥʝ ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ. ɹʣʦʢ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

- ʢʥʦʧʢʘ çʊʦʣʴʢʦ ʤʦʠè ï ʬʠʣʴʪʨ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʪʝʢʫʱʝʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʦʙʲʝʢʪʳ, 

ʘʚʪʦʨʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʝʢʫʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ ʬʠʣʴʪʨ ʩʙʨʘʩʳʚʘʝʪʩʷ; 

- ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ çɺʩʝ ʪʠʧʳè ï ʬʠʣʴʪʨ ʧʦ ʪʠʧʫ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- ʢʥʦʧʢʘ çʌʠʣʴʪʨʳè - ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʙʘʚʦʯʥʳʭ ʬʠʣʴʪʨʦʚ:  

- ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ çɺʩʝ ʘʚʪʦʨʳè ï ʬʠʣʴʪʨ ʧʦ ʘʚʪʦʨʫ ʦʙʲʝʢʪʘ. ɺ ʩʧʠʩʢʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʦʙʲʝʢʪʳ ʢʦʪʦʨʳʭ ʜʦʩʪʫʧʥʳ ʪʝʢʫʱʝʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ; 

- ʢʘʣʝʥʜʘʨʴ çɼʘʪʘ ʩʦʟʜʘʥʠʷè ï ʬʠʣʴʪʨ ʧʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ; 

- ʢʘʣʝʥʜʘʨʴ çɼʘʪʘ ʠʟʤʝʥʝʥʠʷè ï ʬʠʣʴʪʨ ʧʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʝʛʦ 

ʠʟʤʝʥʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- ʢʥʦʧʢʘ çʆʯʠʩʪʠʪʴ ʬʠʣʴʪʨʳè ï ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʢʘʢʦʛʦ-

ʣʠʙʦ ʬʠʣʴʪʨʘ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʚʳʧʦʣʥʷʝʪʩʷ ʩʙʨʦʩ ʬʠʣʴʪʨʦʚ; 

- ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ï ʝʜʠʥʳʡ ʧʦʠʩʢ ʧʦ ʦʙʲʝʢʪʘʤ, ʧʦʠʩʢ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʥʘʟʚʘʥʠʶ ʠ ʘʚʪʦʨʫ. 

4) ʢʥʦʧʢʘ ʩ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ  ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʠʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʙʲʝʢʪʦʚ (ʩʤ. 4, ʈʠʩʫʥʦʢ 11) ï ʢʥʦʧʢʘ ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʥʝ ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ: 

- çʉʧʠʩʦʢ ʦʙʲʝʢʪʦʚè (ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʫʤʦʣʯʘʥʠʶ) ï ʪʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦʙʲʝʢʪʦʚ (ʩʤ. 5, ʈʠʩʫʥʦʢ 11); 

- çʄʠʥʠʘʪʶʨʘè ï ʤʠʥʠʘʪʶʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ (ʩʤ. ʈʠʩʫʥʦʢ 12). 

5) ʜʦʩʪʫʧʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ: 

ʘ) ʪʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ (ʩʤ. 5, ʈʠʩʫʥʦʢ 11), ʠʥʬʦʨʤʘʮʠʷ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʪʦʣʙʮʘʭ: 

- çʅʘʟʚʘʥʠʝè ï ʥʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- çʊʠʧè ï ʪʠʧ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (PostgreSQL, Oracle, ʬʘʡʣ ʠ ʜʨ.); 

- çʉʦʟʜʘʣè ï ʣʦʛʠʥ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʦʟʜʘʚʰʝʛʦ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ; 

- çɼʘʪʘ ʩʦʟʜʘʥʠʷè ï ʜʘʪʘ ʠ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 
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- çʀʟʤʝʥʠʣè - ʣʦʛʠʥ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʦʚʝʨʰʘʚʰʝʛʦ ʧʦʩʣʝʜʥʠʝ ʠʟʤʝʥʝʥʠʷ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- çɼʘʪʘ ʠʟʤʝʥʝʥʠʷè ï ʜʘʪʘ ʠ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʠʟʤʝʥʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. 

ʇʨʠ ʜʚʦʡʥʦʤ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʩʪʦʯʥʠʢ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. 

ʅʘʧʨʦʪʠʚ ʟʘʧʠʩʠ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʘ ʢʥʦʧʢʘ , ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʢʦʪʦʨʫʶ ʦʪʢʨʳʚʘʝʪʩʷ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʩ ʧʫʥʢʪʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʥʘʜ 

ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ (ʩʤ. ʈʠʩʫʥʦʢ 11): 

- çʆʪʢʨʳʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ; 

- çʈʝʜʘʢʪʠʨʦʚʘʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- çʂʣʦʥʠʨʦʚʘʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩʦʟʜʘʝʪʩʷ ʢʣʦʥ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠ 

ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʣʦʥʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- çʋʜʘʣʠʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʫʜʘʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè, ʯʪʦʙʳ 

ʧʦʜʪʚʝʨʜʠʪʴ ʜʝʡʩʪʚʠʝ, ʠʣʠ ʥʘ ʢʥʦʧʢʫ çʆʪʤʝʥʠʪʴè ʜʣʷ ʦʪʤʝʥʳ ʫʜʘʣʝʥʠʷ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʫʧʦʨʷʜʦʯʝʥ ʧʦ ʫʙʳʚʘʥʠʶ ʟʥʘʯʝʥʠʡ 

ʩʪʦʣʙʮʘ çɼʘʪʘ ʠʟʤʝʥʝʥʠʷè, ʥʦ ʚ ʪʘʙʣʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ 

ʩʦʨʪʠʨʦʚʢʫ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ/ʫʙʳʚʘʥʠʶ ʧʦ ʚʩʝʤ ʩʪʦʣʙʮʘʤ. ʅʘʞʤʠʪʝ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʪʦʣʙʮʘ, ʩʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʦʪʩʦʨʪʠʨʫʝʪʩʷ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ. 

ʇʦʚʪʦʨʥʦ ʥʘʞʤʠʪʝ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʦʣʙʮʘ, ʩʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʦʪʩʦʨʪʠʨʫʝʪʩʷ ʧʦ 

ʫʙʳʚʘʥʠʶ. ʅʘʞʤʠʪʝ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʦʣʙʮʘ ʚ ʪʨʝʪʠʡ ʨʘʟ, ʩʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

ʦʪʦʙʨʘʟʠʪʩʷ ʙʝʟ ʩʦʨʪʠʨʦʚʢʠ, ʠ ʩʢʨʦʝʪʩʷ ʢʥʦʧʢʘ ʩʦʨʪʠʨʦʚʢʠ. 

ʙ) ʤʠʥʠʘʪʶʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ (ʩʤ. ʈʠʩʫʥʦʢ 12) ï ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ: 

- ʠʢʦʥʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʠʧʫ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- ʥʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- ʜʘʪʘ ʠ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʠʟʤʝʥʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʩʪʦʯʥʠʢ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ. 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʦ ʫʙʳʚʘʥʠʶ. 
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6) ʧʦʩʪʨʘʥʠʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ (ʩʤ. 6, 

ʈʠʩʫʥʦʢ 11): 

- ʚ ʣʝʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢ ʦ ʢʦʣʠʯʝʩʪʚʝ 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʪʨʘʥʠʮʝ ʠ ʦʙ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ï ; 

- ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ ï ; 

- ʚ ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʜʣʷ ʚʳʙʦʨʘ 

ʢʦʣʠʯʝʩʪʚʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʪʨʘʥʠʮʝ ï . 

7) ʧʦʣʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ çʬʣʘʞʢʘè ʜʣʷ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʩʤ. 1, ʈʠʩʫʥʦʢ 13); 

8) ʧʦʣʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ çʬʣʘʞʢʘè ʜʣʷ ʚʳʙʦʨʘ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʥʘ ʩʪʨʘʥʠʮʝ 

(ʩʤ. 2, ʈʠʩʫʥʦʢ 13); 

9) ʧʘʥʝʣʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʥʘʜ ʚʳʙʨʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ (ʩʤ. 3, 

ʈʠʩʫʥʦʢ 13) ï ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 

ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

- ʥʘʜʧʠʩʴ çɺʳʜʝʣʝʥʦè ï ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ; 

- ʢʥʦʧʢʘ ʩ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ çɼʦʙʘʚʠʪʴè ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥ ʭʦʪʷ ʙʳ 

ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ. ʂʥʦʧʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʠʥʪʝʨʬʝʡʩʝ, ʝʩʣʠ ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʛʨʫʧʧʳ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʥʦʡ ʛʨʫʧʧʝ çʇʨʦʩʤʦʪʨ 

ʤʦʜʝʣʝʡè. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè ʦʪʢʨʳʚʘʝʪʩʷ ʚʳʧʘʜʘʶʱʠʡ 

ʩʧʠʩʦʢ ʩ ʧʫʥʢʪʘʤʠ: 

- çɼʦʙʘʚʠʪʴ ʚ ʥʦʚʫ  ʁ ʤʦʜʝʣʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 

ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩ ʚʳʙʨʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ; 

- çɼʦʙʘʚʠʪʴ ʚ ʩʫʱ. ʤʦʜʝʣʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ 

ʤʦʜʝʣʝʡ, ʚ ʢʦʪʦʨʦʡ ʚʳʙʝʨʠʪʝ ʤʦʜʝʣʠ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʨʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʤʦʜʝʣʠ; 

- çɼʦʙʘʚʠʪʴ ʚ live-ʤʦʜʝʣʴè ï ʢʥʦʧʢʘ ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥ ʦʜʠʥ ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ ʩ ʪʠʧʦʤ çClickHouseè, ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ live-

ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩ ʚʳʙʨʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ. 
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- ʢʥʦʧʢʘ çʈʝʜʘʢʪʠʨʦʚʘʪʴè ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ; 

- ʢʥʦʧʢʘ çʂʣʦʥʠʨʦʚʘʪʴè ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩʦʟʜʘʝʪʩʷ ʢʣʦʥ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʣʦʥʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- ʢʥʦʧʢʘ çʋʜʘʣʠʪʴè ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥ ʭʦʪʷ ʙʳ ʦʜʠʥ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʝʡʩʪʚʠʷ ʫʜʘʣʝʥʠʷ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ 

ʜʝʡʩʪʚʠʝ, ʠʣʠ ʥʘ ʢʥʦʧʢʫ çʆʪʤʝʥʠʪʴè ʜʣʷ ʦʪʤʝʥʳ ʫʜʘʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- ʢʥʦʧʢʘ çʉʙʨʦʩʠʪʴ ʚʳʙʨʘʥʥʳʝè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʚʳʙʨʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʜʘʥʥʳʭ ʩʙʨʘʩʳʚʘʶʪʩʷ. 

4.1.2 ɼʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ʏʪʦʙʳ ʜʦʙʘʚʠʪʴ (ʥʘʩʪʨʦʠʪʴ) ʥʦʚʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  

ʚ ʠʥʪʝʨʬʝʡʩʝ ʧʨʦʩʤʦʪʨʘ ʩʧʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʩʤ. ʈʠʩʫʥʦʢ 9). ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 14). ʆʢʥʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʚʢʣʘʜʦʢ: 

çʆʧʠʩʘʥʠʝè ʠ çʇʘʨʘʤʝʪʨʳè. 
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ʈʠʩʫʥʦʢ 14 ï ʆʢʥʦ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ, ʚʢʣʘʜʢʘ çʆʧʠʩʘʥʠʝè 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʟʥʘʯʝʥʠʷ ʚ ʧʦʣʝ çʊʠʧè ʩʦʩʪʘʚ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴʩʷ. 

ʇʦʜʨʦʙʥʝʝ ʟʘʧʦʣʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʠʩʪʦʯʥʠʢʘ ʦʧʠʩʘʥʦ 

ʚ ʧ. 4.1.3. ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, ʯʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʥʘʞʤʠʪʝ 

ʥʘ ʢʥʦʧʢʫ . ʏʪʦʙʳ ʦʪʤʝʥʠʪʴ ʦʧʝʨʘʮʠʶ ʠ ʟʘʢʨʳʪʴ ʦʢʥʦ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ . 

ɼʣʷ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʚʥʝʰʥʠʤ ɹɼ, ʧʦʩʣʝ ʚʚʦʜʘ 

ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ (ʢʥʦʧʢʘ 

). ɼʘʥʥʫʶ ʦʧʝʨʘʮʠʶ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʢʘʢ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʩʦʭʨʘʥʝʥʠʷ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠʣʠ ʠʟʤʝʥʝʥʠʡ. ʇʨʠ ʫʩʧʝʰʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ 

ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʫʩʧʝʰʥʦʤ ʧʦʜʢʣʶʯʝʥʠʠ, ʝʩʣʠ ʫʢʘʟʘʥʳ ʥʝʚʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʩʦʝʜʠʥʝʥʠʷ, ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ ʦ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ.(ʈʠʩʫʥʦʢ 15). 
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ʈʠʩʫʥʦʢ 15 ï ʉʦʦʙʱʝʥʠʝ ʧʦ ʠʪʦʛʘʤ ʧʨʦʚʝʨʢʠ ʧʦʜʢʣʶʯʝʥʠʷ 

4.1.2.1 ʇʘʨʘʤʝʪʨʳ ʠʩʪʦʯʥʠʢʘ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʚ ʨʝʞʠʤʝ ʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʦʩʪʫʧʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʩʪʦʯʥʠʢʘ ʥʘ ʚʢʣʘʜʢʝ çʇʘʨʘʤʝʪʨʳè (ʈʠʩʫʥʦʢ 16). 

 

ʈʠʩʫʥʦʢ 16 ï ʆʢʥʦ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ, ʚʢʣʘʜʢʘ çʇʘʨʘʤʝʪʨʳè 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴ ʧʘʨʘʤʝʪʨʳè. 

ʆʪʦʙʨʘʟʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʷ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ. ʅʘʙʦʨ ʧʦʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʧʘʨʘʤʝʪʨʘ ʠʩʪʦʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ 

(ʈʠʩʫʥʦʢ 17). 
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ʈʠʩʫʥʦʢ 17 ï ʇʨʠʤʝʨ ʩʦʟʜʘʥʠʷ ʧʘʨʘʤʝʪʨʘ ʠʩʪʦʯʥʠʢʘ 

ɼʣʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʧʘʨʘʤʝʪʨʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ 

ʙʘʟʝ ʜʘʥʥʳʭ. ɼʣʷ ʬʘʡʣʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ï ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ ʬʘʡʣʦʚ. ɼʣʷ ʢʦʥʥʝʢʪʦʨʦʚ, 

ʟʘʜʘʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʉʠʩʪʝʤʳ (ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ JDBC) 

ï ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʟʘʜʘʚʘʝʤʳʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. 

ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢ ʬʘʡʣʦʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʦʧʠʩʘʥ ʚ ʨʘʟʜʝʣʝ 4.1.3.13.3. 

4.1.3 ʉʧʝʮʠʬʠʢʘ ʨʘʙʦʪʳ ʩ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ 

4.1.3.1 ʊʠʧ çClickhouseè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çClickhouseè ʚʢʣʶʯʘʝʪ ʚʚʦʜ ʧʘʨʘʤʝʪʨʦʚ 

(ʈʠʩʫʥʦʢ 18): 
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ʈʠʩʫʥʦʢ 18 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çClickhouseè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘ TCPè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç9000è (ʧʦʨʪ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ TCP); 

- çʅʦʤʝʨ ʧʦʨʪʘ HTTPè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç8123è (ʧʦʨʪ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦ HTTP). ɿʘʧʦʣʥʝʥʠʝ ʧʦʣʷ çʅʦʤʝʨ ʧʦʨʪʘ HTTPè ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʚʠʜʞʝʪʦʚ ʥʘ live-

ʤʦʜʝʣʷʭ; 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 
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- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 

ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ 

ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ 
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ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ 

ʦʰʠʙʢʝ. 

ʋʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

- ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʯʪʝʥʠʝ ʧʦʣʝʡ ʩ ʣʦʛʠʯʝʩʢʠʤ ʪʠʧʦʤ ʜʘʥʥʳʭ (bool), ʚ 

ʤʦʜʝʣʷʭ ʢ ʪʘʢʠʤ ʪʘʙʣʠʮʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ SQL-ʟʘʧʨʦʩʘ 

ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʧʦʣʷ ʩ ʪʠʧʦʤ bool ʢ ʪʠʧʫ String; 

- ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʯʪʝʥʠʝ ʧʦʣʝʡ ʩ ʪʠʧʘʤʠ ʜʘʥʥʳʭ LowCardinality, IPv6 ʠ ʪ.ʧ.; 

- ʚ ʠʩʪʦʯʥʠʢʘʭ ʪʘʙʣʠʮʳ ʩʪʦʣʙʮʳ ʩ ʪʠʧʦʤ Array ʦʪʢʨʳʚʘʶʪʩʷ ʩ ʧʫʩʪʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ, ʚ ʤʦʜʝʣʷʭ ʢ ʪʘʢʠʤ ʪʘʙʣʠʮʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 

SQL-ʟʘʧʨʦʩʘ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʧʦʣʷ ʩ ʪʠʧʦʤ ʤʘʩʩʠʚʘ ʢ ʪʠʧʫ String. ʅʝʢʦʪʦʨʳʝ 

ʧʦʣʷ ʩ ʪʠʧʦʤ Array ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʥʚʝʨʪʠʨʫʶʪʩʷ ʚ ʪʠʧ String. 

4.1.3.2 ʊʠʧ çMySQLè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çMySQLè ʚʢʣʶʯʘʝʪ ʚʚʦʜ ʧʘʨʘʤʝʪʨʦʚ 

(ʈʠʩʫʥʦʢ 19): 
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ʈʠʩʫʥʦʢ 19 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çMySQLè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç3306è; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 
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ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʰʠʙʢʝ. 

4.1.3.3 ʊʠʧ çOracleè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çOracleè ʚʢʣʶʯʘʝʪ ʚʚʦʜ ʧʘʨʘʤʝʪʨʦʚ 

(ʈʠʩʫʥʦʢ 20): 
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ʈʠʩʫʥʦʢ 20 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çOracleè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ (ʠʣʠ Oracle SID); 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç1521è; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 

ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 
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- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 

4.1.3.4 ʊʠʧ çPostgreSQLè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çPostgreSQLè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ 

(ʈʠʩʫʥʦʢ 21). 
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ʈʠʩʫʥʦʢ 21 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çPostgreSQLè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç5432è; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 

ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 
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- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʩʦʦʙʱʝʥʠʝ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʦʢʥʦ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 

4.1.3.5 ʊʠʧ çGreenplumè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çGreenplumè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ 

(ʈʠʩʫʥʦʢ 22): 
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ʈʠʩʫʥʦʢ 22 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çGreenplumè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç5432è; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 
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ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 

ʋʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

- ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʧʨʦʙʝʣʦʚ, ʠ ʪʠʧ ʩʪʦʣʙʮʘ ï ʥʝ ʩʪʨʦʢʦʚʳʡ, ʪʦ 

ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʧʫʩʪʳʤ (null ï ʜʣʷ ʯʠʩʝʣ ʠ ʜʘʪ, false ï ʜʣʷ ʙʫʣʝʚʦʛʦ ʪʠʧʘ). 
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4.1.3.6 ʊʠʧ çMicrosoft SQL Serverè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çMicrosoft SQL Serverè ʚʢʣʶʯʘʝʪ 

ʧʘʨʘʤʝʪʨʳ (ʈʠʩʫʥʦʢ 23): 

 

ʈʠʩʫʥʦʢ 23 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çMicrosoft SQL Serverè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç1433è; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 
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- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 

ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 
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4.1.3.7 ʊʠʧ çMariadbè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çMariadbè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ 

(ʈʠʩʫʥʦʢ 24): 

 

ʈʠʩʫʥʦʢ 24 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çMariadbè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç3306è; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 
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- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 

ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 
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4.1.3.8 ʊʠʧ çVerticaè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çVerticaè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ 

(ʈʠʩʫʥʦʢ 25): 

 

ʈʠʩʫʥʦʢ 25 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çVerticaè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç5433è; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 
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ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 

4.1.3.9 ʊʠʧ çRedè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çRedè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ (ʈʠʩʫʥʦʢ 26): 
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ʈʠʩʫʥʦʢ 26 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çRedè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç3050è; 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 
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- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 

ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 

4.1.3.10 ʊʠʧ çFirebirdè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çFirebirdè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ 

(ʈʠʩʫʥʦʢ 27): 
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ʈʠʩʫʥʦʢ 27 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çFirebirdè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʀʤʷ ʭʦʩʪʘè ï DNS ʠʤʷ ʠʣʠ IP-ʘʜʨʝʩ ʭʦʩʪʘ, ʩ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʩʦʝʜʠʥʝʥʠʝ; 

- çʀʤʷ ʙʘʟʳ ʜʘʥʥʳʭè ï ʠʤʷ ʙʘʟʳ ʜʘʥʥʳʭ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʧʦ ʫʤʦʣʯʘʥʠʶ ʫʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ç3050è; 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 
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ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 

4.1.3.11 ʊʠʧ ç1ʉè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ ç1ʉè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ (ʈʠʩʫʥʦʢ 28): 
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ʈʠʩʫʥʦʢ 28 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ ç1ʉè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çURLè ï ʩʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʥʳʡ ʬʦʨʤʘʪ ʩʪʨʦʢʠ 

ʧʦʜʢʣʶʯʝʥʠʷ: http(s)://ʘʜʨʝʩ_ʩʝʨʚʝʨʘ(:ʧʦʨʪ)/ʠʤʷ_ʧʫʙʣʠʢʘʮʠʠ/odata/standart. 

odata. 

4.1.3.12 ʊʠʧ çODataè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çODataè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ 

(ʈʠʩʫʥʦʢ 29): 
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ʈʠʩʫʥʦʢ 29 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çODataè 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çURLè ï ʩʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʥʳʡ ʬʦʨʤʘʪ ʩʪʨʦʢʠ 

ʧʦʜʢʣʶʯʝʥʠʷ: http(s)://ʘʜʨʝʩ_ʩʝʨʚʝʨʘ(:ʧʦʨʪ)/ʠʤʷ_ʧʫʙʣʠʢʘʮʠʠ/odata/standart. 

odata. 

4.1.3.13 ʊʠʧ çʌʘʡʣè 

4.1.3.13.1 ɺʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ çʌʘʡʣè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çʌʘʡʣè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨ çʀʤʷ 

ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ (ʈʠʩʫʥʦʢ 30). 
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ʈʠʩʫʥʦʢ 30 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çʌʘʡʣè, ʚʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ 

çʌʘʡʣè 

ɼʣʷ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ ʚʳʙʝʨʠʪʝ ʚ ʧʦʣʝ çɺʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘè ʟʥʘʯʝʥʠʝ çʌʘʡʣè. 

ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɺʳʙʨʘʪʴ ʬʘʡʣʳè, ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʟʘʛʨʫʞʘʝʤʦʛʦ 

ʬʘʡʣʘ ʠʟ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ ʇʂ, ʩ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʉʠʩʪʝʤʝ. ɼʣʷ ʚʳʙʦʨʘ 

ʜʦʩʪʫʧʥʳ ʬʘʡʣʳ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

- xlsx (ʚ ʬʦʨʤʘʪʝ .xlsx); 

- xls (ʚ ʬʦʨʤʘʪʝ .xls); 

- csv; 

- json; 

- xml; 

- txt; 

- tsv; 

- xlsb; 

- ods; 

- odf; 

- jsonl; 

- ʘʨʭʠʚʳ. 
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ʋʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʛʨʫʟʢʠ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʧ. 4.1.3.13.1.1 ï 

4.1.3.13.1.6. 

4.1.3.13.1.1 ʊʠʧ çxlsxè 

ʋʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

1) ʟʘʛʨʫʞʘʝʤʳʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .xlsx ʜʦʣʞʝʥ ʙʳʪʴ ʪʠʧʘ çxlsxè (ʩʦʟʜʘʥ ʚ 

ʧʨʦʛʨʘʤʤʝ MS Excel ʠʣʠ ʠʥʦʡ ʩʧʦʩʦʙʥʦʡ ʩʦʟʜʘʚʘʪʴ ʬʘʡʣʳ ʜʘʥʥʦʛʦ ʪʠʧʘ); 

2) ʬʘʡʣ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʣʠʩʪʦʚ ï ʜʘʥʥʳʝ ʣʠʩʪʳ 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʝ ʪʘʙʣʠʮʳ; 

3) ʜʘʥʥʳʝ ʥʘ ʢʘʞʜʦʤ ʣʠʩʪʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʦʜʥʘ ʧʣʦʩʢʘʷ ʪʘʙʣʠʮʘ. ɺʘʨʠʘʥʪʳ, 

ʢʦʛʜʘ ʥʘ ʣʠʩʪʝ ʬʘʢʪʠʯʝʩʢʠ ʥʝʩʢʦʣʴʢʦ ʪʘʙʣʠʮ ʜʘʥʥʳʭ (ʨʘʟʛʨʘʥʠʯʝʥʳ ʧʫʩʪʳʤʠ 

ʩʪʦʣʙʮʘʤʠ ʠʣʠ ʩʪʨʦʢʘʤʠ, ʣʠʥʠʷʤʠ ʛʨʘʥʠʮ ʠʣʠ ʮʚʝʪʦʚʳʤ ʚʳʜʝʣʝʥʠʝʤ ʷʯʝʝʢ), ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ; 

4) ʬʘʡʣ ʚ ʷʯʝʡʢʘʭ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʬʦʨʤʫʣʳ. ʌʦʨʤʫʣʳ ʜʦʣʞʥʳ ʢʦʨʨʝʢʪʥʦ ʠ ʙʝʟ 

ʦʰʠʙʦʢ ʚʳʯʠʩʣʷʪʴʩʷ ʧʨʠ ʦʪʢʨʳʪʠʠ ʚ ʧʨʦʛʨʘʤʤʝ MS Excel. ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʚ 

ʉʠʩʪʝʤʫ ʷʯʝʡʢʠ ʩ ʬʦʨʤʫʣʘʤʠ ʙʫʜʫʪ ʚʦʩʧʨʠʥʷʪʳ ʢʘʢ ʧʦʩʪʦʷʥʥʳʝ ʜʘʥʥʳʝ 

(ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʦʤ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ); 

5) ʦʙʲʝʜʠʥʝʥʠʝ ʷʯʝʝʢ ʚ ʩʪʨʦʢʘʭ ʧʨʠ ʟʘʛʨʫʟʢʝ ʠʛʥʦʨʠʨʫʝʪʩʷ. ɿʥʘʯʝʥʠʝ ʠʟ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʷʯʝʝʢ ʚ ʩʪʨʦʢʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʚʦʡ ʷʯʝʡʢʝ ʧʦ ʧʦʨʷʜʢʫ ʩʣʝʚʘ 

ʥʘʧʨʘʚʦ, ʦʩʪʘʣʴʥʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʧʫʩʪʳʤʠ ʟʥʘʯʝʥʠʷʤʠ; 

6) ʦʙʲʝʜʠʥʝʥʠʝ ʷʯʝʝʢ ʚ ʩʪʦʣʙʮʝ ʧʨʠ ʟʘʛʨʫʟʢʝ ʠʛʥʦʨʠʨʫʝʪʩʷ. ɿʥʘʯʝʥʠʝ ʠʟ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʷʯʝʝʢ ʚ ʩʪʦʣʙʮʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʚʦʡ ʷʯʝʡʢʝ ʧʦ ʧʦʨʷʜʢʫ ʩʚʝʨʭʫ 

ʚʥʠʟ, ʦʩʪʘʣʴʥʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʧʫʩʪʳʤʠ ʟʥʘʯʝʥʠʷʤʠ; 

7) ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʷʯʝʡʢʝ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʦ. ɿʥʘʯʝʥʠʝ ʠʟ ʦʙʲʝʜʠʥʝʥʥʳʭ ʷʯʝʝʢ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʚʦʡ ʷʯʝʡʢʝ ʧʦ 

ʧʦʨʷʜʢʫ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʦʩʪʘʣʴʥʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʧʫʩʪʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ; 

8) ʧʝʨʚʘʷ ʩʪʨʦʢʘ ʥʘ ʢʘʞʜʦʤ ʣʠʩʪʝ (ʠ ʪʦʣʴʢʦ ʦʥʘ) ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʪʨʦʢʘ 

ʟʘʛʦʣʦʚʢʦʚ ʪʘʙʣʠʮ. ʆʥʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʟʥʘʯʝʥʠʷ (ʙʫʜʫʱʠʝ ʥʘʟʚʘʥʠʷ 

ʩʪʦʣʙʮʦʚ) ʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʦʣʙʮʘʭ. ʉʣʦʞʥʳʝ ʤʥʦʛʦʩʪʨʦʯʥʳʝ çʰʘʧʢʠè 

ʪʘʙʣʠʮ, ʩ ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. ɼʦʩʪʫʧʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʟʠʮʠʠ ʩʪʨʦʢʠ ʟʘʛʦʣʦʚʢʦʚ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 

çʉʪʨʦʢʘɿʘʛʦʣʦʚʢʘè (ʩʤ. ʧ. 4.1.3.13.3); 

9) ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʩʪʦʣʙʮʦʚ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ (ʮʝʣʦʝ ʠ ʜʨʦʙʥʳʝ 

ʯʠʩʣʘ, ʪʝʢʩʪ, ʜʘʪʘ ʠ ʚʨʝʤʷ) ʜʘʥʥʳʝ ʪʠʧʳ ʷʚʥʦ ʦʧʨʝʜʝʣʠʪʝ ʚ ʬʘʡʣʝ ʫ ʚʩʝʭ ʩʪʨʦʢ 
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ʩʪʦʣʙʮʘ, ʢʨʦʤʝ ʧʝʨʚʦʡ (ʟʘʛʦʣʦʚʢʘ). ɺʩʝ ʩʪʨʦʢʠ ʩʪʦʣʙʮʘ (ʢʨʦʤʝ ʧʝʨʚʦʡ) ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʦʜʠʥ ʪʠʧ ʜʘʥʥʳʭ ï ʠʥʘʯʝ ʩʪʦʣʙʝʮ ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥ ʢʘʢ ʪʝʢʩʪ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʢ ʵʪʠʤ ʜʘʥʥʳʤ ʥʝ ʙʫʜʫʪ ʧʨʠʤʝʥʠʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

ʘʛʨʝʛʠʨʦʚʘʥʠʷ; 

10) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ (ʟʘʛʨʫʞʘʝʤʦʝ) ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʠ 

ʩʪʦʣʙʮʦʚ. ʃʠʰʥʠʝ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ (ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʚ MS Excel ʚʳʛʣʷʜʷʪ 

ʧʫʩʪʳʤʠ) ï ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠ ʫʜʘʣʠʪʴ ʜʦ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ; 

11) ʪʠʧ ʟʥʘʯʝʥʠʡ ʧʦ ʫʤʦʣʯʘʥʠʶ ï çʩʪʨʦʢʘè. ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʫʩʪʳʝ ʩʪʦʣʙʮʳ ʠ ʩʪʨʦʢʠ 

(ʧʫʩʪʳʝ ʷʯʝʡʢʠ) ʚ MS Excel ʩʦʟʜʘʶʪʩʷ ʩ ʪʠʧʦʤ çʆʙʱʠʡè. ʊʘʢʠʝ ʩʪʦʣʙʮʳ 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʜʘʥʥʳʝ ʪʠʧʘ çʉʪʨʦʢʘè (ʪʝʢʩʪ); 

12) ʠʛʥʦʨʠʨʫʶʪʩʷ ʥʘʩʪʨʦʝʥʥʳʝ ʚ Excel ʛʨʫʧʧʠʨʦʚʢʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ, ʬʠʣʴʪʨʳ, 

ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʚʳʜʝʣʝʥʠʝ ʷʯʝʝʢ; 

13) ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ Excel ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ, ʥʦ ʠʛʥʦʨʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʨʪʠʨʦʚʢʠ ʠ ʬʠʣʴʪʨʘʮʠʠ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʥʠʭ ʚ 

ʠʥʪʝʨʬʝʡʩʝ MS Excel (ʥʘʧʨʠʤʝʨ, ʚʳʜʝʣʝʥʠʝ ʦʪʩʪʫʧʘʤʠ ʧʦ ʫʨʦʚʥʷʤ); 

14) ʥʘʩʪʨʦʝʥʥʦʝ ʚ MS Excel ʩʢʨʳʪʠʝ ʩʪʦʣʙʮʦʚ ʠ ʩʪʨʦʢ ʠʛʥʦʨʠʨʫʝʪʩʷ; 

15) ʚ ʟʘʛʨʫʞʘʝʤʦʤ ʬʘʡʣʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʪʦʣʙʮʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ (ʢ ʦʜʠʥʘʢʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʧʦʣʷ ʪʠʧʘ 

çʢʦʜè ʠ çkodè, ʪ.ʢ. ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʜʣʷ ʧʦʣʷ çʢʦʜè ʩʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʣʘʪʠʥʠʮʝ ï çkodè, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ ʧʦʣʝʡ ʚ 

ʪʘʙʣʠʮʝ); 

16) ʟʥʘʯʝʥʠʝ ʪʠʧʘ çɼʘʪʘè ʠʣʠ çɺʨʝʤʷè ʚ Excel ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʠʧ datetime64[ns] 

(ʈʠʩʫʥʦʢ 31, ʈʠʩʫʥʦʢ 32); 
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ʈʠʩʫʥʦʢ 31 ï ʉʦʦʪʚʝʪʩʪʚʠʝ ʬʦʨʤʘʪʦʚ ʜʣʷ ʟʥʘʯʝʥʠʡ ʪʠʧʘ çɼʘʪʘè 

 

ʈʠʩʫʥʦʢ 32 ï ʉʦʦʪʚʝʪʩʪʚʠʝ ʬʦʨʤʘʪʦʚ ʜʣʷ ʟʥʘʯʝʥʠʡ ʪʠʧʘ çɺʨʝʤʷè 

17) ʟʥʘʯʝʥʠʝ ʪʠʧʘ çʊʝʢʩʪʦʚʳʡè ʚ Excel (ʚ ʬʦʨʤʘʪʘʭ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ 

(ʊʘʙʣʠʮʘ 2)) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʠʧ datetime64[ns, UTC] (ʈʠʩʫʥʦʢ 33). 
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ʈʠʩʫʥʦʢ 33 ï ʉʦʦʪʚʝʪʩʪʚʠʝ ʬʦʨʤʘʪʦʚ ʜʣʷ ʟʥʘʯʝʥʠʡ ʪʠʧʘ çʊʝʢʩʪʦʚʳʡè 

ʊʘʙʣʠʮʘ 2 ï ʌʦʨʤʘʪʳ ʠ ʧʨʠʤʝʨʳ ʟʥʘʯʝʥʠʡ 

ˉ ʌʦʨʤʘʪ ʇʦʷʩʥʝʥʠʝ ʇʨʠʤʝʨʳ 

1 DD.MM.YYYY DD ï ʜʝʥʴ 

MM ï ʤʝʩʷʮ 

YYYY ï ʛʦʜ 

hh ï ʯʘʩʳ 

mm ï ʤʠʥʫʪʳ 

ss ï ʩʝʢʫʥʜʳ 

(T|' ') ï T ʠʣʠ ʧʨʦʙʝʣ ï 
ʨʘʟʜʝʣʠʪʝʣʴ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ 

[.sss] ï ʦʧʮʠʦʥʘʣʴʥʘʷ ʜʨʦʙʥʘʷ 
ʯʘʩʪʴ ʩʝʢʫʥʜʳ (ʢʦʣʠʯʝʩʪʚʦ 
ʮʠʬʨ ï ʧʨʦʠʟʚʦʣʴʥʦʝ) 

[Ñhh[[:]mm]] ï Ñhh:mm, Ñhhmm 
ʠʣʠ Ñhh ï ʦʧʮʠʦʥʘʣʴʥʳʡ 
ʩʧʝʮʠʬʠʢʘʪʦʨ ʩʤʝʱʝʥʠʷ 
ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ 

31.01.2025 

2 DD-MM-YYYY 31-01-2025 

3 DD/MM/YYYY 31/01/2025 

4 YYYY.MM.DD 2025.01.31 

5 YYYY-MM-DD 2025-01-31 

6 YYYY/MM/DD 2025/01/31 

7 DD.MM.YYYY hh:mm:ss 31.01.2025 20:06:01 

8 DD-MM-YYYY hh:mm:ss 31-01-2025 20:06:01 

9 DD/MM/YYYY hh:mm:ss 31/01/2025 20:06:01 

10 YYYY.MM.DD(T|' 
')hh:mm:ss[.sss][Ñhh[[:]mm]] 

- 2025.01.31 20:06:01 

- 2025.01.31T20:06:01 

- 2025.01.31T20:06:01.074297 

- 2025.01.31T20:06:01+03:00 

- 2025.01.31T20:06:01+0330 

- 2025.01.31T20:06:01+3 

11 YYYY-MM-DD(T|' 
')hh:mm:ss[.sss][Ñhh[[:]mm]] 

- 2025-01-31 20:06:01 

- 2025-01-31T20:06:01 

- 2025-01-
31T20:06:01.074297 
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ˉ ʌʦʨʤʘʪ ʇʦʷʩʥʝʥʠʝ ʇʨʠʤʝʨʳ 

- 2025-01-31T20:06:01+03:00 

- 2025-01-31T20:06:01+0300 

- 2025-01-31T20:06:01+3 

12 YYYY/MM/DD(T|' 
')hh:mm:ss[.sss][Ñhh[[:]mm]] 

- 2025/01/31 20:06:01 

- 2025/01/31T20:06:01 

- 2025/01/31T20:06:01.074297 

- 2025/01/31T20:06:01+03:00 

- 2025/01/31T20:06:01+0300 

- 2025/01/31T20:06:01+3 

4.1.3.13.1.2 ʊʠʧ çxlsè 

ʋʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

1) ʟʘʛʨʫʞʘʝʤʳʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .xls ʜʦʣʞʝʥ ʙʳʪʴ ʪʠʧʘ çxlsè (ʩʦʟʜʘʥ ʚ 

ʧʨʦʛʨʘʤʤʝ MS Excel ʠʣʠ ʠʥʦʡ ʩʧʦʩʦʙʥʦʡ ʩʦʟʜʘʚʘʪʴ ʬʘʡʣʳ ʜʘʥʥʦʛʦ ʪʠʧʘ); 

2) ʬʘʡʣ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʣʠʩʪʦʚ ï ʜʘʥʥʳʝ ʣʠʩʪʳ 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʝ ʪʘʙʣʠʮʳ; 

3) ʜʘʥʥʳʝ ʥʘ ʢʘʞʜʦʤ ʣʠʩʪʝ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʦʜʥʘ ʧʣʦʩʢʘʷ ʪʘʙʣʠʮʘ. ɺʘʨʠʘʥʪʳ, 

ʢʦʛʜʘ ʥʘ ʣʠʩʪʝ ʬʘʢʪʠʯʝʩʢʠ ʥʝʩʢʦʣʴʢʦ ʪʘʙʣʠʮ ʜʘʥʥʳʭ (ʨʘʟʛʨʘʥʠʯʝʥʳ ʧʫʩʪʳʤʠ 

ʩʪʦʣʙʮʘʤʠ ʠʣʠ ʩʪʨʦʢʘʤʠ, ʣʠʥʠʷʤʠ ʛʨʘʥʠʮ ʠʣʠ ʮʚʝʪʦʚʳʤ ʚʳʜʝʣʝʥʠʝʤ ʷʯʝʝʢ), ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ; 

4) ʬʘʡʣ ʚ ʷʯʝʡʢʘʭ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʬʦʨʤʫʣʳ. ʌʦʨʤʫʣʳ ʜʦʣʞʥʳ ʢʦʨʨʝʢʪʥʦ ʠ ʙʝʟ 

ʦʰʠʙʦʢ ʚʳʯʠʩʣʷʪʴʩʷ ʧʨʠ ʦʪʢʨʳʪʠʠ ʚ ʧʨʦʛʨʘʤʤʝ MS Excel. ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʚ 

ʉʠʩʪʝʤʫ ʷʯʝʡʢʠ ʩ ʬʦʨʤʫʣʘʤʠ ʙʫʜʫʪ ʚʦʩʧʨʠʥʷʪʳ ʢʘʢ ʧʦʩʪʦʷʥʥʳʝ ʜʘʥʥʳʝ 

(ʧʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʦʤ ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ); 

5) ʦʙʲʝʜʠʥʝʥʠʝ ʷʯʝʝʢ ʚ ʩʪʨʦʢʘʭ ʧʨʠ ʟʘʛʨʫʟʢʝ ʠʛʥʦʨʠʨʫʝʪʩʷ. ɿʥʘʯʝʥʠʝ ʠʟ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʷʯʝʝʢ ʚ ʩʪʨʦʢʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʚʦʡ ʷʯʝʡʢʝ ʧʦ ʧʦʨʷʜʢʫ ʩʣʝʚʘ 

ʥʘʧʨʘʚʦ, ʦʩʪʘʣʴʥʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʧʫʩʪʳʤʠ ʟʥʘʯʝʥʠʷʤʠ; 

6) ʦʙʲʝʜʠʥʝʥʠʝ ʷʯʝʝʢ ʚ ʩʪʦʣʙʮʝ ʧʨʠ ʟʘʛʨʫʟʢʝ ʠʛʥʦʨʠʨʫʝʪʩʷ. ɿʥʘʯʝʥʠʝ ʠʟ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʷʯʝʝʢ ʚ ʩʪʦʣʙʮʝ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʚʦʡ ʷʯʝʡʢʝ ʧʦ ʧʦʨʷʜʢʫ ʩʚʝʨʭʫ 

ʚʥʠʟ, ʦʩʪʘʣʴʥʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʧʫʩʪʳʤʠ ʟʥʘʯʝʥʠʷʤʠ; 

7) ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʷʯʝʡʢʝ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʦ. ɿʥʘʯʝʥʠʝ ʠʟ ʦʙʲʝʜʠʥʝʥʥʳʭ ʷʯʝʝʢ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʝʨʚʦʡ ʷʯʝʡʢʝ ʧʦ 

ʧʦʨʷʜʢʫ ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʦʩʪʘʣʴʥʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʧʫʩʪʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ; 
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8) ʧʝʨʚʘʷ ʩʪʨʦʢʘ ʥʘ ʢʘʞʜʦʤ ʣʠʩʪʝ (ʠ ʪʦʣʴʢʦ ʦʥʘ) ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʪʨʦʢʘ 

ʟʘʛʦʣʦʚʢʦʚ ʪʘʙʣʠʮ. ʆʥʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʟʥʘʯʝʥʠʷ (ʙʫʜʫʱʠʝ ʥʘʟʚʘʥʠʷ 

ʩʪʦʣʙʮʦʚ) ʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʦʣʙʮʘʭ. ʉʣʦʞʥʳʝ ʤʥʦʛʦʩʪʨʦʯʥʳʝ çʰʘʧʢʠè 

ʪʘʙʣʠʮ, ʩ ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. ɼʦʩʪʫʧʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʟʠʮʠʠ ʩʪʨʦʢʠ ʟʘʛʦʣʦʚʢʦʚ ʩ ʧʦʤʦʱʴʶ ʧʘʨʘʤʝʪʨʘ 

çʉʪʨʦʢʘɿʘʛʦʣʦʚʢʘè (ʩʤ. ʧ. 4.1.3.13.3); 

9) ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʩʪʦʣʙʮʦʚ ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ (ʮʝʣʦʝ ʠ ʜʨʦʙʥʳʝ 

ʯʠʩʣʘ, ʪʝʢʩʪ, ʜʘʪʘ ʠ ʚʨʝʤʷ) ʜʘʥʥʳʝ ʪʠʧʳ ʷʚʥʦ ʦʧʨʝʜʝʣʠʪʝ ʚ ʬʘʡʣʝ ʫ ʚʩʝʭ ʩʪʨʦʢ 

ʩʪʦʣʙʮʘ, ʢʨʦʤʝ ʧʝʨʚʦʡ (ʟʘʛʦʣʦʚʢʘ). ɺʩʝ ʩʪʨʦʢʠ ʩʪʦʣʙʮʘ (ʢʨʦʤʝ ʧʝʨʚʦʡ) ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʦʜʠʥ ʪʠʧ ʜʘʥʥʳʭ ï ʠʥʘʯʝ ʩʪʦʣʙʝʮ ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥ ʢʘʢ ʪʝʢʩʪ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʢ ʵʪʠʤ ʜʘʥʥʳʤ ʥʝ ʙʫʜʫʪ ʧʨʠʤʝʥʠʤʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ 

ʘʛʨʝʛʠʨʦʚʘʥʠʷ; 

10) ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ (ʟʘʛʨʫʞʘʝʤʦʝ) ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʠ 

ʩʪʦʣʙʮʦʚ. ʃʠʰʥʠʝ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ (ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʚ MS Excel ʚʳʛʣʷʜʷʪ 

ʧʫʩʪʳʤʠ) ï ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʠ ʫʜʘʣʠʪʴ ʜʦ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ; 

11) ʪʠʧ ʟʥʘʯʝʥʠʡ ʧʦ ʫʤʦʣʯʘʥʠʶ ï çʩʪʨʦʢʘè. ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʫʩʪʳʝ ʩʪʦʣʙʮʳ ʠ ʩʪʨʦʢʠ 

(ʧʫʩʪʳʝ ʷʯʝʡʢʠ) ʚ MS Excel ʩʦʟʜʘʶʪʩʷ ʩ ʪʠʧʦʤ çʆʙʱʠʡè. ʊʘʢʠʝ ʩʪʦʣʙʮʳ 

ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʜʘʥʥʳʝ ʪʠʧʘ çʉʪʨʦʢʘè (ʪʝʢʩʪ); 

12) ʠʛʥʦʨʠʨʫʶʪʩʷ ʥʘʩʪʨʦʝʥʥʳʝ ʚ Excel ʛʨʫʧʧʠʨʦʚʢʠ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ, ʬʠʣʴʪʨʳ, 

ʰʠʨʠʥʘ, ʚʳʩʦʪʘ, ʚʳʜʝʣʝʥʠʝ ʷʯʝʝʢ; 

13) ʩʚʦʜʥʳʝ ʪʘʙʣʠʮʳ Excel ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ, ʥʦ ʠʛʥʦʨʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʨʪʠʨʦʚʢʠ ʠ ʬʠʣʴʪʨʘʮʠʠ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʥʠʭ ʚ 

ʠʥʪʝʨʬʝʡʩʝ MS Excel (ʥʘʧʨʠʤʝʨ, ʚʳʜʝʣʝʥʠʝ ʦʪʩʪʫʧʘʤʠ ʧʦ ʫʨʦʚʥʷʤ); 

14) ʥʘʩʪʨʦʝʥʥʦʝ ʚ MS Excel ʩʢʨʳʪʠʝ ʩʪʦʣʙʮʦʚ ʠ ʩʪʨʦʢ ʠʛʥʦʨʠʨʫʝʪʩʷ; 

15) ʚ ʟʘʛʨʫʞʘʝʤʦʤ ʬʘʡʣʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʪʦʣʙʮʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ (ʢ ʦʜʠʥʘʢʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʧʦʣʷ ʪʠʧʘ 

çʢʦʜè ʠ çkodè, ʪ.ʢ. ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʜʣʷ ʧʦʣʷ çʢʦʜè ʩʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʣʘʪʠʥʠʮʝ ï çkodè, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ ʧʦʣʝʡ ʚ 

ʪʘʙʣʠʮʝ); 

16) ʟʥʘʯʝʥʠʝ ʪʠʧʘ çɼʘʪʘè ʠʣʠ çɺʨʝʤʷè ʚ Excel ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʠʧ datetime64[ns] 

(ʩʤ. ʈʠʩʫʥʦʢ 31, ʈʠʩʫʥʦʢ 32); 

17) ʟʥʘʯʝʥʠʝ ʪʠʧʘ çʊʝʢʩʪʦʚʳʡè ʚ Excel (ʚ ʬʦʨʤʘʪʘʭ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ 

(ʩʤ. ʊʘʙʣʠʮʘ 2) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʠʧ datetime64[ns, UTC] (ʩʤ. ʈʠʩʫʥʦʢ 33). 
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4.1.3.13.1.3 ʊʠʧ çʩsvè 

ʋʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

1) ʟʘʛʨʫʞʘʝʤʳʡ ʬʘʡʣ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʬʦʨʤʘʪʝ .csv; 

2) ʚ ʟʘʛʨʫʞʘʝʤʦʤ ʬʘʡʣʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʪʦʣʙʮʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ (ʢ ʦʜʠʥʘʢʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʧʦʣʷ ʪʠʧʘ 

çʢʦʜè ʠ çkodè, ʪ.ʢ. ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʜʣʷ ʧʦʣʷ çʢʦʜè ʩʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʣʘʪʠʥʠʮʝ ï çkodè, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ ʧʦʣʝʡ ʚ 

ʪʘʙʣʠʮʝ); 

3) ʢʦʜʠʨʦʚʢʘ ʬʘʡʣʘ ʜʦʣʞʥʘ ʙʳʪʴ UTFï8; 

4) ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʧʨʦʙʝʣʳ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʠ 

ʧʨʠ ʯʪʝʥʠʠ ʟʥʘʯʝʥʠʡ ʪʠʧʦʚ, ʦʪʣʠʯʥʳʭ ʦʪ ʩʪʨʦʢʦʚʦʛʦ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ 

ʪʦʣʴʢʦ ʠʟ ʧʨʦʙʝʣʦʚ, ʠ ʪʠʧ ʩʪʦʣʙʮʘ ï ʥʝ ʩʪʨʦʢʦʚʳʡ, ʪʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʧʫʩʪʳʤ 

(null ï ʜʣʷ ʯʠʩʝʣ ʠ ʜʘʪ, false ï ʜʣʷ ʙʫʣʝʚʦʛʦ ʪʠʧʘ); 

5) ʢʘʚʳʯʢʠ ʚ ʪʠʧʝ çCSVè ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʧʦʜʩʢʘʟʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ; 

ʯʠʩʣʦ ʚ ʢʘʚʳʯʢʘʭ ʙʫʜʝʪ ʨʘʩʧʦʟʥʘʥʦ ʢʘʢ ʯʠʩʣʦ; 

6) ʮʝʣʳʝ ʯʠʩʣʘ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ, ʙʝʟ ʨʘʟʜʝʣʠʪʝʣʝʡ; 

7) ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ï ʪʦʯʢʘ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʷʪʠʯʥʦʛʦ ʨʘʟʜʝʣʠʪʝʣʷ, ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʥʦʪʘʮʠʷ (1.23e2 = 123); 

8) ʙʫʣʝʚʳ ʟʥʘʯʝʥʠʷ ï true/false (ʨʝʛʠʩʪʨʦʥʝʟʘʚʠʩʠʤʦ); 

9) ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʘʪʘʭ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʚʳʰʝ (ʩʤ. ʊʘʙʣʠʮʘ 2), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʠʧ datetime64[ns, UTC]. 

ʆʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ: 

- ʝʩʣʠ ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʪʳ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʙʝʟ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ ï ʪʦ ʚ ɹɼ 

ʩʦʭʨʘʥʷʝʪʩʷ ʠʤʝʥʥʦ ʵʪʦ ʟʥʘʯʝʥʠʝ; 

- ʝʩʣʠ ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʪʳ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʩ ʯʘʩʦʚʳʤ ʧʦʷʩʦʤ ï ʪʦ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ UTC ʧʝʨʝʜ ʩʦʭʨʘʥʝʥʠʝʤ ʚ ɹɼ (ʚ ɹɼ ʩʦʭʨʘʥʷʝʪʩʷ ʪʘʢʞʝ ʙʝʟ 

ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ); 

- ʥʘ ʫʨʦʚʥʝ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʨʘʢʪʦʚ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ: ʜʘʥʥʳʝ 

ʧʝʨʝʜʘʶʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʝ, ʧʨʠʚʷʟʘʥʥʦʝ ʢ UTC, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚ ɹɼ ʧʨʠʚʷʟʢʘ 

ʢ UTC ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

10) ʚ ʤʦʜʝʣʠ ʦʙʨʘʱʝʥʠʝ ʢ ʪʘʙʣʠʮʝ ʠʩʪʦʯʥʠʢʘ ʪʠʧʘ çcsvè ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ default. 

ʅʘʧʨʠʤʝʨ: SELECT * FROM `default` 

4.1.3.13.1.4 ʊʠʧ çjsonè 

ʌʘʡʣ JSON ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʜʥʫ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʪʨʫʢʪʫʨ: 



76 

- ʧʨʦʩʪʦʡ ʩʧʠʩʦʢ ʩʪʨʦʢ (ʈʠʩʫʥʦʢ 34): 

 

[  

{ . },  

{ . }  

]  

 

 

ʈʠʩʫʥʦʢ 34 ï ʀʩʪʦʯʥʠʢ ʪʠʧʘ JSON ʠʟ ʧʨʦʩʪʦʛʦ ʩʧʠʩʢʘ ʩʪʨʦʢ 

ɺ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʬʘʡʣʘ ʦʜʥʘ ʪʘʙʣʠʮʘ (ʈʠʩʫʥʦʢ 34). ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʪʘʙʣʠʮʳ default, ʧʦʵʪʦʤʫ ʚ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴʩʷ ʢ ʪʘʙʣʠʮʝ 

default. ʅʘʧʨʠʤʝʨ: SELECT * FROM `default`; 

- ʥʝʩʢʦʣʴʢʦ ʚʣʦʞʝʥʥʳʭ ʪʘʙʣʠʮ (ʈʠʩʫʥʦʢ 35): 

 

{  

" table  1": [{ . }, { . }],  

" table  2": [{ . }, { . }],  

}  

 

 

ʈʠʩʫʥʦʢ 35 ï ʀʩʪʦʯʥʠʢ ʪʠʧʘ JSON ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʣʦʞʝʥʥʳʭ ʪʘʙʣʠʮ 

ɺ ʤʦʜʝʣʠ ʦʙʨʘʱʝʥʠʝ ʢ ʵʪʠʤ ʪʘʙʣʠʮʘʤ ʜʝʣʘʶʪʩʷ ʧʦ ʠʤʝʥʘʤ ʠʟ ʢʣʶʯʝʡ ʩʣʦʚʘʨʷ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. ʅʘʧʨʠʤʝʨ: SELECT * FROM `table1` INNER JOIN `table2` ON 

`table1`.`id1`=`table2`.`id2`. 
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ʋʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

1) ʚ ʟʘʛʨʫʞʘʝʤʦʤ ʬʘʡʣʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʪʦʣʙʮʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ 

ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ (ʢ ʦʜʠʥʘʢʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʧʦʣʷ ʪʠʧʘ 

çʢʦʜè ʠ çkodè, ʪ.ʢ. ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʠ ʜʣʷ ʧʦʣʷ çʢʦʜè ʩʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ ʣʘʪʠʥʠʮʝ ï çkodè, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʜʫʙʣʠʨʦʚʘʥʠʶ ʧʦʣʝʡ ʚ 

ʪʘʙʣʠʮʝ); 

2) ʢʦʜʠʨʦʚʢʘ ʬʘʡʣʘ ʜʦʣʞʥʘ ʙʳʪʴ UTFï8; 

3) ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʧʨʦʙʝʣʦʚ, ʠ ʪʠʧ ʩʪʦʣʙʮʘ ï ʥʝ ʩʪʨʦʢʦʚʳʡ, ʪʦ 

ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʧʫʩʪʳʤ (null ï ʜʣʷ ʯʠʩʝʣ ʠ ʜʘʪ, false ï ʜʣʷ ʙʫʣʝʚʦʛʦ ʪʠʧʘ); 

4) ʟʥʘʯʝʥʠʷ ʩ ʪʠʧʦʤ ʩʪʨʦʢʘ ʠ ʜʘʪʘ ʫʢʘʟʳʚʘʶʪʩʷ ʚ ʢʘʚʳʯʢʘʭ; 

5) ʯʠʩʣʘ ʠ ʙʫʣʝʚʳ ʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʣʠʪʝʨʘʣʘʤʠ ʚ JSON (ʘ ʥʝ ʩʪʨʦʢʘʤʠ ʩ ʪʝʢʩʪʦʚʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ); 

6) ʮʝʣʳʝ ʯʠʩʣʘ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ, ʙʝʟ ʨʘʟʜʝʣʠʪʝʣʝʡ; 

7) ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ï ʪʦʯʢʘ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʷʪʠʯʥʦʛʦ ʨʘʟʜʝʣʠʪʝʣʷ, ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʥʦʪʘʮʠʷ (1.23e2 = 123); 

8) ʙʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ï true, false (ʨʝʛʠʩʪʨʦʟʘʚʠʩʠʤʦ); 

9) ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʘʪʘʭ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʚʳʰʝ (ʩʤ. ʊʘʙʣʠʮʘ 2), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʠʧ datetime64[ns, UTC]; 

10) ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʧʨʦʙʝʣʳ ʚ ʩʪʨʦʢʘʭ ʠʛʥʦʨʠʨʫʶʪʩʷ. ʇʫʩʪʘʷ ʩʪʨʦʢʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʜʘʪʦʡ (ʜʣʷ NULL-ʜʘʪʳ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ JSON-ʣʠʪʝʨʘʣ null). 

ʆʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ: 

- ʝʩʣʠ ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʪʳ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʙʝʟ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ ï ʪʦ ʚ ɹɼ 

ʩʦʭʨʘʥʷʝʪʩʷ ʠʤʝʥʥʦ ʵʪʦ ʟʥʘʯʝʥʠʝ; 

- ʝʩʣʠ ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʪʳ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʩ ʯʘʩʦʚʳʤ ʧʦʷʩʦʤ ï ʪʦ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ UTC ʧʝʨʝʜ ʩʦʭʨʘʥʝʥʠʝʤ ʚ ɹɼ (ʚ ɹɼ ʩʦʭʨʘʥʷʝʪʩʷ ʪʘʢʞʝ ʙʝʟ 

ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ); 

- ʥʘ ʫʨʦʚʥʝ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʨʘʢʪʦʚ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ: ʜʘʥʥʳʝ 

ʧʝʨʝʜʘʶʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʝ, ʧʨʠʚʷʟʘʥʥʦʝ ʢ UTC, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚ ɹɼ ʧʨʠʚʷʟʢʘ 

ʢ UTC ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

4.1.3.13.1.5 ʊʠʧ çxmlè 

ʌʘʡʣ ʪʠʧʘ çxmlè ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʜʥʫ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʪʨʫʢʪʫʨ: 

1) ʬʘʡʣ ʪʠʧʘ çxmlè ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʦʜʥʦʡ ʪʘʙʣʠʮʳ. ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʳ: 

 

<root>  

 <row>  
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 <column1>data</column1>  

 <column2>data</column2>  

 </row>  

 <row>  

 <column1>data</column1>  

 <column2>data</column2>  

 </ row > 

</ root > 

 

ɺ ʤʦʜʝʣʠ ʦʙʨʘʱʝʥʠʝ ʢ ʜʘʥʥʦʡ ʪʘʙʣʠʮʝ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ default. ʇʨʠʤʝʨ: 

SELECT * FROM `default`; 

2) ʬʘʡʣ ʪʠʧʘ çxmlè ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʚʣʦʞʝʥʥʳʭ ʪʘʙʣʠʮ. ʇʨʠʤʝʨ 

ʩʪʨʫʢʪʫʨʳ: 

 

<root>  

 <table1>  

 <row>  

 <column1>data</column1>  

 <column2>data</column2>  

 </row>  

 <row>  

 <column1>data</column1>  

 <column2>d ata</column2>  

 </row>  

 </table1>  

 <table 2> 

 .  

</ table 2> 

</ root > 

 

ɺ ʤʦʜʝʣʠ ʦʙʨʘʱʝʥʠʝ ʢ ʜʘʥʥʳʤ ʪʘʙʣʠʮʘʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʠʤʝʥʘʤ ʠʟ ʢʣʶʯʝʡ ʩʣʦʚʘʨʷ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ. ʇʨʠʤʝʨ: SELECT * FROM `table1` INNER JOIN `table2` ON 

`table1`.`id1`=`table2`.`id2`. 

ʋʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ: 

1) ʟʘʛʨʫʞʘʝʤʳʡ ʬʘʡʣ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʬʦʨʤʘʪʝ .xml; 

2) ʢʦʜʠʨʦʚʢʘ ʬʘʡʣʘ ʜʦʣʞʥʘ ʙʳʪʴ UTFï8; 

3) ʥʘʯʘʣʴʥʳʝ ʠ ʢʦʥʝʯʥʳʝ ʧʨʦʙʝʣʳ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʠ 

ʧʨʠ ʯʪʝʥʠʠ ʟʥʘʯʝʥʠʡ ʪʠʧʦʚ, ʦʪʣʠʯʥʳʭ ʦʪ ʩʪʨʦʢʦʚʦʛʦ. ɽʩʣʠ ʟʥʘʯʝʥʠʝ ʩʦʩʪʦʠʪ 

ʪʦʣʴʢʦ ʠʟ ʧʨʦʙʝʣʦʚ, ʠ ʪʠʧ ʩʪʦʣʙʮʘ ï ʥʝ ʩʪʨʦʢʦʚʳʡ, ʪʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʧʫʩʪʳʤ 

(null ï ʜʣʷ ʯʠʩʝʣ ʠ ʜʘʪ, false ï ʜʣʷ ʙʫʣʝʚʦʛʦ ʪʠʧʘ); 

4) ʮʝʣʳʝ ʯʠʩʣʘ ï ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʩʷʪʠʯʥʳʭ ʮʠʬʨ, ʙʝʟ ʨʘʟʜʝʣʠʪʝʣʝʡ; 

5) ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ï ʪʦʯʢʘ ʚ ʢʘʯʝʩʪʚʝ ʜʝʩʷʪʠʯʥʦʛʦ ʨʘʟʜʝʣʠʪʝʣʷ, ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʥʦʪʘʮʠʷ (1.23e2 = 123); 

6) ʙʫʣʝʚʳ ʟʥʘʯʝʥʠʷ ï true/false (ʨʝʛʠʩʪʨʦʥʝʟʘʚʠʩʠʤʦ); 



79 

7) ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʘʪʘʭ, ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʚʳʰʝ (ʩʤ. ʊʘʙʣʠʮʘ 2), 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʪʠʧ datetime64[ns, UTC]. 

ʆʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʨʘʙʦʪʢʠ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ: 

- ʝʩʣʠ ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʪʳ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʙʝʟ ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ ï ʪʦ ʚ ɹɼ 

ʩʦʭʨʘʥʷʝʪʩʷ ʠʤʝʥʥʦ ʵʪʦ ʟʥʘʯʝʥʠʝ; 

- ʝʩʣʠ ʠʩʭʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʪʳ ʩʦ ʚʨʝʤʝʥʝʤ ʙʳʣʦ ʩ ʯʘʩʦʚʳʤ ʧʦʷʩʦʤ ï ʪʦ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ UTC ʧʝʨʝʜ ʩʦʭʨʘʥʝʥʠʝʤ ʚ ɹɼ (ʚ ɹɼ ʩʦʭʨʘʥʷʝʪʩʷ ʪʘʢʞʝ ʙʝʟ 

ʯʘʩʦʚʦʛʦ ʧʦʷʩʘ); 

- ʥʘ ʫʨʦʚʥʝ ʚʥʫʪʨʝʥʥʠʭ ʢʦʥʪʨʘʢʪʦʚ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ: ʜʘʥʥʳʝ 

ʧʝʨʝʜʘʶʪʩʷ ʢʘʢ ʟʥʘʯʝʥʠʝ, ʧʨʠʚʷʟʘʥʥʦʝ ʢ UTC, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚ ɹɼ ʧʨʠʚʷʟʢʘ 

ʢ UTC ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

4.1.3.13.1.6 ɸʨʭʠʚ 

ɼʦʩʪʫʧʥʳʝ ʬʦʨʤʘʪʳ ʘʨʭʠʚʦʚ: 

- zip; 

- rar; 

- 7z; 

- tar; 

- gz. 

ʀʟ ʘʨʭʠʚʘ ʚʩʝ ʬʘʡʣʳ ʟʘʙʠʨʘʶʪʩʷ ʨʝʢʫʨʩʠʚʥʦ (ʠʟ ʧʦʜʧʘʧʦʢ ʪʦʞʝ). 

ʉʪʨʫʢʪʫʨʘ ʬʘʡʣʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʠʜʝʥʪʠʯʥʘʷ, ʪʘʢ ʢʘʢ ʬʘʡʣʳ ʩʢʣʝʠʚʘʶʪʩʷ ʚ ʦʜʠʥ, ʢʘʢ 

union all. 

4.1.3.13.2 ɺʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ çʉʩʳʣʢʘè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çʌʘʡʣè ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨ çʀʤʷ 

ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ (ʩʤ. ʈʠʩʫʥʦʢ 30). 

ʅʘʩʪʨʦʡʢʘ ʠʩʪʦʯʥʠʢʘ ʩ ʫʢʘʟʘʥʠʝʤ ʩʩʳʣʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢ ʬʘʡʣʘʤ ʠ 

ʧʘʧʢʘʤ ʥʘ ʜʨʫʛʠʭ ʩʝʨʚʝʨʘʭ ʠ ʭʨʘʥʠʣʠʱʘʭ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʩʩʳʣʢʠ ʚʳʙʝʨʠʪʝ ʚ ʧʦʣʝ 

çɺʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘè ʟʥʘʯʝʥʠʝ çʉʩʳʣʢʘè (ʈʠʩʫʥʦʢ 36). 
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ʈʠʩʫʥʦʢ 36 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çʌʘʡʣè, ʚʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ 

çʉʩʳʣʢʘè 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʩ ʫʢʘʟʘʥʠʝʤ ʩʩʳʣʢʠ ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ: 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ ETLè ï ʟʘʜʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʙʨʘʱʝʥʠʶ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʩʙʦʨ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʦʚʝʨʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʩʭʝʤʝ 

ʜʘʥʥʳʭ ʠ ʪ.ʧ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʈʘʟʨʝʰʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘʩʧʠʩʘʥʠʶ, ʩʦʛʣʘʩʥʦ 

ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ ETL_STATS_RUN_WINDOW; 

- çɿʘʧʨʝʱʝʥʦè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

- çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè ï ʦʙʨʘʱʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʨʘʩʧʠʩʘʥʠʶ ʧʝʨʝʤʝʥʥʦʡ, ʩʦʛʣʘʩʥʦ ʥʘʩʪʨʦʡʢʘʤ ʚ ʧʝʨʝʤʝʥʥʦʡ 

ETL_STATS_RUN_WINDOW, ʥʦ ʩ ʚʳʙʨʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʫʢʘʟʘʥʥʳʤʠ 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʘʭ çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ʠ çʀʥʪʝʨʚʘʣè. 

- ʙʣʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʩʪʫʧʝʥ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʝʩʣʠ ʚ ʧʦʣʝ çʋʨʦʚʝʥʴ ʜʦʩʪʫʧʘ 

ETLè ʚʳʙʨʘʥʦ ʟʥʘʯʝʥʠʝ çʈʘʟʨʝʰʝʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠè: 



81 

- çʂʦʣ-ʚʦ ʟʘʧʨʦʩʦʚè ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ 

ʠʩʪʦʯʥʠʢʫ ʟʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ 

ʟʥʘʯʝʥʠʝ ç10è; 

- çʀʥʪʝʨʚʘʣè ï ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴʩʷ ʫʢʘʟʘʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʫʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʝʥʠʝ ç5 ʤʠʥʫʪè. 

- çɸʜʨʝʩ ʜʠʩʢʘè ï ʩʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ. ʅʘʧʨʠʤʝʨ, ʢ SFTP 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ ʩʪʨʦʢʠ ʧʦʜʢʣʶʯʝʥʠʷ: 

sftp://<USER>:<PASSWORD>@<HOST>:<PORT>/<PATH>. ʇʨʠʤʝʨ: 

sftp://mylogin:mypassword@myhost.example.com:7777/myfolder. 

ʇʨʠʤʝʯʘʥʠʝ ï ʇʦʜʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦ ʢʘʢ ʢ ʧʘʧʢʝ, ʪʘʢ ʠ ʢ ʩʘʤʦʤʫ ʬʘʡʣʫ ʥʘ ʜʠʩʢʝ. 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʗʥʜʝʢʩ-ʜʠʩʢʫ ʧʘʨʦʣʝʤ 

ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʥʳʡ ʪʦʢʝʥ). 

ʇʨʠʤʝʯʘʥʠ ̫

1 ʅʝ ʚʳʧʦʣʥʷʝʪʩʷ ʨʝʢʫʨʩʠʚʥʳʡ ʦʙʭʦʜ ʫʢʘʟʘʥʥʦʡ ʚ ʩʪʨʦʢʝ ʧʦʜʢʣʶʯʝʥʠʷ ʧʘʧʢʠ, ʪʦ ʝʩʪʴ ʧʦʜʢʣʶʯʘʶʪʩʷ 

ʪʦʣʴʢʦ ʪʝ ʬʘʡʣʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʫʢʘʟʘʥʥʦʡ ʧʘʧʢʝ (ʚʣʦʞʝʥʥʳʝ ʧʦʜʧʘʧʢʠ 

ʠʛʥʦʨʠʨʫʶʪʩʷ). 

2 ɺ ʢʘʯʝʩʪʚʝ ʬʘʡʣʦʚ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʚ ʪ.ʯ. ʠ ʘʨʭʠʚʳ. 

ʇʦʜʢʣʶʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʘʧʦʢ ʦʧʠʩʘʥʦ ʚ ʧ. 4.1.3.13.2.1 ï ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩ

ʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.. 

4.1.3.13.2.1 SFTP-ʧʘʧʢʠ 

ʉʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

sftp://<USER>:<PASSWORD>@<HOST>:<PORT>/<PATH>, ʛʜʝ: 

- sftp:// ï ʦʙʷʟʘʪʝʣʴʥʳʡ ʜʣʷ SFTP-ʩʦʝʜʠʥʝʥʠʷ ʧʨʝʬʠʢʩ ʩʪʨʦʢʠ ʧʦʜʢʣʶʯʝʥʠʷ; 

- USER ʠ PASSWORD ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ ʜʣʷ SFTP-

ʧʦʜʢʣʶʯʝʥʠʷ. ʕʪʠ ʞʝ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʥʝ ʚ ʩʪʨʦʢʝ, ʘ ʥʠʞʝ ʚ ʦʢʥʝ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʚ ʧʦʣʷʭ çʃʦʛʠʥè ʠ çʇʘʨʦʣʴè; 

- HOST ï ʠʤʷ ʠʣʠ IP ʩʝʨʚʝʨʘ; 

- PORT ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʦʨʪ ʜʣʷ SFTP ʧʦʜʢʣʶʯʝʥʠʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʠʩʧʦʣʴʟʫʝʪʩʷ 22 ʧʦʨʪ); 

- PATH ï ʧʫʪʴ ʢ ʧʘʧʢʝ/ʬʘʡʣʫ ʚ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ SFTP-ʩʝʨʚʝʨʘ. 

ʇʨʠʤʝʨʳ ʩʪʨʦʢ ʧʦʜʢʣʶʯʝʥʠʷ: 

- sftp://user1:password1@myhost.example.com:7777/home/aw/folder; 

- sftp://myhost.example.com:7777/home/aw/my folder; 
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- sftp://myhost.example.com/home/aw/my folder; 

- sftp://myhost.example.com:7777/home/aw/my folder/my file.zip. 

4.1.3.13.2.2 S3 ʦʙʲʝʢʪʥʦʝ ʭʨʘʥʠʣʠʱʝ 

ʉʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

s3://<USER>:<PASSWORD>@<HOST>:<PORT>/<BUCKET>/<PATH> (ʚʤʝʩʪʦ s3:// ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ s3s://), ʛʜʝ: 

- s3:// ï ʧʨʝʬʠʢʩ ʩʦʝʜʠʥʝʥʠʷ ʩ S3 ʭʨʘʥʠʣʠʱʝʤ ʧʦ ʥʝʟʘʱʠʱʝʥʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ 

(HTTP), s3s:// ï ʧʨʝʬʠʢʩ ʩʦʝʜʠʥʝʥʠʷ ʩ S3 ʭʨʘʥʠʣʠʱʝʤ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ 

ʧʨʦʪʦʢʦʣʫ (HTTPS); 

- USER ʠ PASSWORD ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ ʜʣʷ S3-

ʧʦʜʢʣʶʯʝʥʠʷ. ʕʪʠ ʞʝ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʫʢʘʟʳʚʘʪʴ ʥʝ ʚ ʩʪʨʦʢʝ, ʘ ʥʠʞʝ ʚ ʦʢʥʝ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʚ ʧʦʣʷʭ çʃʦʛʠʥè ʠ çʇʘʨʦʣʴè; 

- HOST ï ʠʤʷ ʠʣʠ IP ʩʝʨʚʝʨʘ; 

- PORT ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʦʨʪ ʜʣʷ S3 ʧʦʜʢʣʶʯʝʥʠʷ (ʝʩʣʠ ʥʝ ʫʢʘʟʘʥʦ, ʪʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ 80 ʜʣʷ s3:// ʠ 443 ʜʣʷ s3s://); 

- BUCKET ï ʠʤʷ ʙʘʢʝʪʘ (bucket) ʚ S3 ʭʨʘʥʠʣʠʱʝ; 

- PATH ï ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʫʪʴ ʢ ʧʘʧʢʝ ʠʣʠ ʢʦʥʢʨʝʪʥʦʤʫ ʬʘʡʣʫ ʚʥʫʪʨʠ ʙʘʢʝʪʘ 

(bucket). ɽʩʣʠ ʥʝ ʫʢʘʟʘʥʦ, ʪʦ ʯʠʪʘʝʪʩʷ ʩʦʜʝʨʞʠʤʦʝ ʙʘʢʝʪʘ (bucket) ʥʘ ʩʘʤʦʤ 

ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ. 

ʇʨʠʤʝʨʳ ʩʪʨʦʢ ʧʦʜʢʣʶʯʝʥʠʷ: 

- s3://user1:password1@myhost.example.com:7777/bucket1/folder; 

- s3://myhost.example.com/my bucket/my folder; 

- s3s://myhost.example.com/my bucket/my folder/my file.zip. 

4.1.3.13.3 ʇʘʨʘʤʝʪʨʳ 

ɼʦʙʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʢʣʘʜʢʝ çʇʘʨʘʤʝʪʨʳè ʦʧʠʩʘʥʳ ʚ ʧ. 4.1.2.1. 

ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢ ʬʘʡʣʦʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠ ʩʧʠʩʦʢ ʪʠʧʦʚ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ ʥʠʞʝ (ʊʘʙʣʠʮʘ 3). 
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ʊʘʙʣʠʮʘ 3 ï ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢ ʬʘʡʣʦʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʠ ʩʧʠʩʦʢ ʪʠʧʦʚ ʜʘʥʥʳʭ 

ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʄʦʜʠʬʠʢʘʪʦʨ ɿʥʘʯʝʥʠʷ ɺʳʧʦʣʥʷʝʤʳʝ ʜʝʡʩʪʚʠʷ ʇʨʠʤʝʨʳ ʊʠʧʳ ʬʘʡʣʦʚ 

ʂʦʜʠʨʦʚʢʘ  ʉʧʠʩʦʢ ʢʦʜʠʨʦʚʦʢ ʜʦʩʪʫʧʝʥ ʧʦ ʩʩʳʣʢʝ: 

https://docs.python.org/3.11/library/co
decs.html#standard-encodings 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ ʢʦʜʠʨʦʚʢʫ, ʚ 
ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʙʳʪʴ 
ʧʨʦʯʪʝʥ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ 

ʂʦʜʠʨʦʚʢʘ=cp1251 .csv, .json, .xml 

ʈʘʟʜʝʣʠʪʝʣʴ  - ʩʠʤʚʦʣ; 

- ʩʪʨʦʢʘ çʊʘʙè ï ʜʣʷ ʪʘʙʫʣʷʮʠʠ; 

- ʩʪʨʦʢʘ çʇʨʦʙʝʣè ï ʜʣʷ ʧʨʦʙʝʣʘ 

ʋʩʪʘʥʘʚʣʠʚʘʝʪ, ʩ ʢʘʢʠʤ 
ʨʘʟʜʝʣʠʪʝʣʝʤ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʯʝʩʪʴ ʬʘʡʣ ʚ ʬʦʨʤʘʪʝ 
.csv 

- ʈʘʟʜʝʣʠʪʝʣʴ=; 

- ʈʘʟʜʝʣʠʪʝʣʴ=ʇʨʦʙʝ
ʣ 

.csv 

ʈʘʟʜʝʣʠʪʝʣʴɼʨ
ʦʙʥʦʡʏʘʩʪʠ 

 ʉʠʤʚʦʣ ʂʘʢʦʡ ʩʠʤʚʦʣ 
(ʪʦʯʢʘ/ʟʘʧʷʪʘʷ) ʷʚʣʷʝʪʩʷ 
ʨʘʟʜʝʣʠʪʝʣʝʤ ʮʝʣʦʡ ʠ 
ʜʨʦʙʥʦʡ ʯʘʩʪʠ 

ʈʘʟʜʝʣʠʪʝʣʴɼʨʦʙʥʦʡʏʘ
ʩʪʠ=, 

.csv, .xlsx, .xls 

ʉʠʤʚʦʣʕʢʨʘʥʠ
ʨʦʚʘʥʠʷ 

 ʉʠʤʚʦʣ ʂʘʢʦʡ ʩʠʤʚʦʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 
ʬʘʡʣʝ ʬʦʨʤʘʪʘ .csv ʜʣʷ 
ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʩʪʨʦʢ ʚ 
ʷʯʝʡʢʘʭ 

ʉʠʤʚʦʣʕʢʨʘʥʠʨʦʚʘʥʠʷ=
| 

.csv 

ʉʪʦʣʙʮʳ ʅʘʟʚʘʥʠʝ ʠʣʠ 
ʠʥʜʝʢʩ ʣʠʩʪʘ 

ʉʧʠʩʦʢ ʥʘʟʚʘʥʠʡ ʩʪʦʣʙʮʦʚ (ʢʘʢ ʚ 
ʬʘʡʣʝ) ʠʣʠ ʩʧʠʩʦʢ ʠʥʜʝʢʩʦʚ ʩʪʦʣʙʮʦʚ. 

ʀʥʜʝʢʩʘʮʠʷ ʩʪʦʣʙʮʦʚ ʥʘʯʠʥʘʝʪʩʷ ʩ 0 
(ʪʦ ʝʩʪʴ ʧʝʨʚʳʡ ʩʪʦʣʙʝʮ ʠʤʝʝʪ ʠʥʜʝʢʩ 
0). 

ʕʣʝʤʝʥʪʳ ʩʧʠʩʢʘ ʨʘʟʜʝʣʷʶʪʩʷ ʯʝʨʝʟ 
ʟʘʧʷʪʫʶ. 

ɽʩʣʠ ʚ ʥʘʟʚʘʥʠʠ ʩʪʦʣʙʮʘ ʝʩʪʴ ʩʠʤʚʦʣ 
ç;è, ʪʦ ʪʘʢʦʝ ʥʘʟʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 
ʟʘʢʣʶʯʠʪʴ ʚ ʜʚʦʡʥʳʝ ʢʘʚʳʯʢʠ 
(ʥʘʧʨʠʤʝʨ, "ʉʫʤʤʘ, ʨʫʙ"). ɽʩʣʠ ʧʨʠ 
ʵʪʦʤ ʚ ʥʘʟʚʘʥʠʠ ʩʪʦʣʙʮʘ ʫʞʝ ʝʩʪʴ 
ʜʚʦʡʥʘʷ ʢʘʚʳʯʢʘ, ʪʦ ʠʭ ʥʫʞʥʦ ʟʘʤʝʥʠʪʴ 

ʇʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʪʝʤ, 
ʢʘʢʠʝ ʩʪʦʣʙʮʳ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʦʯʝʩʪʴ ʠʟ ʬʘʡʣʘ 

- ʉʪʦʣʙʮʳ=ʅʘʠʤʝʥʦʚ
ʘʥʠʝ,ʎʝʥʘ,"ʉʫʤʤʘ, 
ʨʫʙ" 

- ʉʪʦʣʙʮʳ=0,2,3 

- ʉʪʦʣʙʮʳ:ʃʠʩʪ1=ʅʘʠ
ʤʝʥʦʚʘʥʠʝ,ʎʝʥʘ,ʉʫ
ʤʤʘ 

- ʉʪʦʣʙʮʳ:0=ʅʘʠʤʝʥ
ʦʚʘʥʠʝ,ʎʝʥʘ,ʉʫʤʤʘ 

- ʉʪʦʣʙʮʳ:ʃʠʩʪ1=0,2,
3 

.csv, .xlsx, .xls 

https://docs.python.org/3.11/library/codecs.html%23standard-encodings
https://docs.python.org/3.11/library/codecs.html%23standard-encodings
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ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʄʦʜʠʬʠʢʘʪʦʨ ɿʥʘʯʝʥʠʷ ɺʳʧʦʣʥʷʝʤʳʝ ʜʝʡʩʪʚʠʷ ʇʨʠʤʝʨʳ ʊʠʧʳ ʬʘʡʣʦʚ 

ʥʘ ʜʚʝ ʜʚʦʡʥʳʭ ʢʘʚʳʯʢʠ: "ʉʫʤʤʘ, 
""ʨʫʙ""" 

ʅʘʟʚʘʥʠʷʉʪʦʣʙ
ʮʦʚ 

 ʉʧʠʩʦʢ ʥʘʟʚʘʥʠʡ ʩʪʦʣʙʮʦʚ. 

ʕʣʝʤʝʥʪʳ ʩʧʠʩʢʘ ʨʘʟʜʝʣʷʶʪʩʷ ʯʝʨʝʟ 
ʟʘʧʷʪʫʶ. 

ɽʩʣʠ ʚ ʥʘʟʚʘʥʠʠ ʩʪʦʣʙʮʘ ʝʩʪʴ ʩʠʤʚʦʣ 
ʟʘʧʷʪʦʡ, ʪʦ ʪʘʢʦʝ ʥʘʟʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 
ʟʘʢʣʶʯʠʪʴ ʚ ʜʚʦʡʥʳʝ ʢʘʚʳʯʢʠ (ʧʨʠʤʝʨ: 
"ʉʫʤʤʘ, ʨʫʙ"). ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʚ 
ʥʘʟʚʘʥʠʠ ʩʪʦʣʙʮʘ ʫʞʝ ʝʩʪʴ ʜʚʦʡʥʘʷ 
ʢʘʚʳʯʢʘ, ʪʦ ʠʭ ʥʫʞʥʦ ʟʘʤʝʥʠʪʴ ʥʘ ʜʚʝ 
ʜʚʦʡʥʳʭ ʢʘʚʳʯʢʠ (ʧʨʠʤʝʨ: "ʉʫʤʤʘ, 
""ʨʫʙ""") 

ɿʘʜʘʝʪ ʥʘʟʚʘʥʠʷ ʜʣʷ 
ʩʯʠʪʘʥʥʳʭ ʠʟ ʬʘʡʣʘ 
ʩʪʦʣʙʮʦʚ. 

ɽʩʣʠ ʠʤʝʥ ʚ ʩʧʠʩʢʝ ʤʝʥʴʰʝ, 
ʯʝʤ ʨʝʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʩʪʦʣʙʮʦʚ ʚ ʬʘʡʣʝ, ʪʦ ʙʫʜʫʪ 
ʩʯʠʪʘʥʳ ʧʝʨʚʳʝ k ʩʪʦʣʙʮʦʚ 
ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʛʜʝ k ï 
ʢʦʣʠʯʝʩʪʚʦ ʫʢʘʟʘʥʥʳʭ ʚ 
ʧʘʨʘʤʝʪʨʝ ʠʤʝʥ 

ʅʘʟʚʘʥʠʷʉʪʦʣʙʮʦʚ=ʂʦʜ
,ʎʝʥʘ ʦʧʪ,ʎʝʥʘ,"ʉʫʤʤʘ, 
ʨʫʙ" 

.csv 

ʉʪʦʣʙʝʮʀʤʷʌʘ
ʡʣʘ 

 ʉʪʨʦʢʘ ɿʘʜʘʝʪ ʜʣʷ ʩʯʠʪʘʥʥʦʛʦ 
ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʥʘʟʚʘʥʠʝ 
ʥʦʚʦʛʦ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ 
ʩʪʦʣʙʮʘ, ʢʘʞʜʘʷ ʷʯʝʡʢʘ 
ʢʦʪʦʨʦʛʦ ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ 
ʠʤʝʥʝʤ ʬʘʡʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ 
ʩʯʠʪʘʥʘ ʩʪʨʦʢʘ 

ʉʪʦʣʙʝʮʀʤʷʌʘʡʣʘʣʘ=ʇ
ʨʦʠʩʭʦʞʜʝʥʠʝ 

.csv, .xlsx, .xls, 
ʟʘʛʨʫʞʝʥʥʳʭ ʯʝʨʝʟ 
ʘʨʭʠʚ, ʠʣʠ 
ʧʦʜʢʣʶʯʝʥʠʝ 
ʠʩʪʦʯʥʠʢʦʚ-ʧʘʧʦʢ 
(SFTP, S3, ʗʥʜʝʢʩ-
ʜʠʩʢ) 

ʊʠʧ - ʥʘʟʚʘʥʠʝ 
ʠʣʠ ʠʥʜʝʢʩ 
ʣʠʩʪʘ 
(ʥʝʦʙʷʟʘʪʝʣ
ʴʥʦ); 

- ʥʘʟʚʘʥʠʝ 
ʠʣʠ ʠʥʜʝʢʩ 
ʩʪʦʣʙʮʘ 

ɿʥʘʯʝʥʠʷ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ (ʩʤ. 
ʊʘʙʣʠʮʘ 4) 

ʋʢʘʟʳʚʘʝʪ, ʩ ʢʘʢʠʤ ʪʠʧʦʤ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʯʝʩʪʴ 
ʟʥʘʯʝʥʠʷ ʩʪʦʣʙʮʦʚ. ʉʧʠʩʦʢ 
ʜʦʧʫʩʪʠʤʳʭ ʪʠʧʦʚ ʫʢʘʟʘʥ ʚ 
ʪʘʙʣʠʮʝ ʥʠʞʝ (ʩʤ. 
ʊʘʙʣʠʮʘ 4) 

- ʊʠʧ:has_snils=ʃʦʛʠʯ
ʝʩʢʦʝ 1/0 

- ʊʠʧ:ʃʠʩʪ2:ʉʫʤʤʘ=ʎ
ʝʣʦʝ 

- ʊʠʧ:ʉʫʤʤʘ=ɼʨʦʙʥʦ 

.csv, .xlsx, .xls 

ʂʦʣʠʯʝʩʪʚʦʉʪʨ
ʦʢ 

 ʎʝʣʦʝ ʯʠʩʣʦ ʋʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʩʪʨʦʢ 
ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴ ʠʟ 
ʬʘʡʣʘ 

ʂʦʣʠʯʝʩʪʚʦʉʪʨʦʢ=10 .csv, .xlsx, .xls 
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ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʄʦʜʠʬʠʢʘʪʦʨ ɿʥʘʯʝʥʠʷ ɺʳʧʦʣʥʷʝʤʳʝ ʜʝʡʩʪʚʠʷ ʇʨʠʤʝʨʳ ʊʠʧʳ ʬʘʡʣʦʚ 

ʉʪʨʦʢʘɿʘʛʦʣʦʚ
ʢʘ 

ʅʘʟʚʘʥʠʝ ʠʣʠ 
ʠʥʜʝʢʩ ʣʠʩʪʘ 

ʎʝʣʦʝ ʯʠʩʣʦ ʋʢʘʟʳʚʘʝʪ ʧʦʟʠʮʠʶ (ʥʦʤʝʨ 
ʩʪʨʦʢʠ) ʟʘʛʦʣʦʚʢʘ ʚ Excel-
ʬʘʡʣʝ. ʅʫʤʝʨʘʮʠʷ ʩʪʨʦʢ 
ʥʘʯʠʥʘʝʪʩʷ ʩ 0 

- ʉʪʨʦʢʘɿʘʛʦʣʦʚʢʘ=9 

- ʉʪʨʦʢʘɿʘʛʦʣʦʚʢʘ:ʃʠ
ʩʪ1=9 

- ʉʪʨʦʢʘɿʘʛʦʣʦʚʢʘ:0=
9 

.xlsx, .xls 

- ɼʦʧʫʩʢʘʶʪʩʷ ʟʥʘʯʝʥʠʷ: - , ʥʝʪ. 

ʃʶʙʦʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 
ʟʥʘʯʝʥʠʡ ʩʦʦʙʱʠʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ 
ʬʘʡʣʝ ʟʘʛʦʣʦʚʢʘ (ʩʪʨʦʢʠ ʩ ʥʘʟʚʘʥʠʷʤʠ 
ʜʣʷ ʩʪʦʣʙʮʦʚ) 

ʇʦʟʚʦʣʠʪ ʯʠʪʘʪʴ ʬʘʡʣʳ 
ʬʦʨʤʘʪʘ .csv ʙʝʟ ʩʪʨʦʢʠ 
ʟʘʛʦʣʦʚʢʘ, ʚ ʉʠʩʪʝʤʝ 
ʩʪʦʣʙʮʳ ʧʨʦʥʫʤʝʨʫʶʪʩʷ ʦʪ 0 
ʠ ʜʘʣʝʝ ʧʦ ʧʦʨʷʜʢʫ. 

ɽʩʣʠ ʚʤʝʩʪʦ ʥʫʤʝʨʘʮʠʠ 
ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʥʘʠʤʝʥʦʚʘʥʠʷ 
ʩʪʦʣʙʮʘʤ, ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ 
ʧʘʨʘʤʝʪʨʦʤ 
çʅʘʟʚʘʥʠʷʉʪʦʣʙʮʦʚè 

- ʉʪʨʦʢʘɿʘʛʦʣʦʚʢʘ=ʥʝ
ʪ 

- ʉʪʨʦʢʘɿʘʛʦʣʦʚʢʘ=- 

.csv 

ʇʨʦʧʫʩʪʠʪʴʉʪʨ
ʦʢ 

ʅʘʟʚʘʥʠʝ ʠʣʠ 
ʠʥʜʝʢʩ ʣʠʩʪʘ 

ʎʝʣʦʝ ʯʠʩʣʦ ʋʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʩʪʨʦʢ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʧʫʩʪʠʪʴ ʦʪ 
ʟʘʛʦʣʦʚʢʘ ʜʦ ʥʘʯʘʣʘ ʜʘʥʥʳʭ. 
ɽʩʣʠ ʟʘʛʦʣʦʚʦʢ ʥʘʭʦʜʠʪʩʷ ʥʝ 
ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ, 
ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʧʘʨʘʤʝʪʨʦʤ 
çʉʪʨʦʢʘɿʘʛʦʣʦʚʢʘè, 
ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ 

ʇʨʦʧʫʩʪʠʪʴʉʪʨʦʢ=5 .csv, .xlsx, .xls 

ʌʠʣʴʪʨʌʘʡʣʦʚ - ʉʧʠʩʦʢ ʩʪʨʦʢ. 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʦʜʠʥ ʠʟ ʢʨʠʪʝʨʠʝʚ ʬʠʣʴʪʨʘʮʠʠ: 

- ʤʘʩʢʘ ʬʘʡʣʘ ʚ ʬʦʨʤʘʪʝ 
ʨʝʛʫʣʷʨʥʦʛʦ ʚʳʨʘʞʝʥʠʷ (regexp); 

- ʧʨʘʚʠʣʦ ʬʠʣʴʪʨʘʮʠʠ ʧʦ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʬʘʡʣʘ, ʟʘʜʘʥʥʦʝ 
ʦʜʥʠʤ ʠʟ ʣʠʪʝʨʘʣʦʚ: 

ɿʘʜʘʝʪ ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ 
ʬʘʡʣʦʚ ʠʟ ʧʘʧʢʠ. ʄʦʞʝʪ 
ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʜʣʷ 
ʠʩʪʦʯʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ 
ʥʘʩʪʨʦʡʢʫ çɺʘʨʠʘʥʪ ʟʘʛʨʫʟʢʠ 
ʬʘʡʣʘ çʉʩʳʣʢʘè. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 
ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʝʚ 
ʬʠʣʴʪʨʘʮʠʠ: ʝʩʣʠ ʟʘʜʘʥʳ ʠ 
ʤʘʩʢʘ ʬʘʡʣʦʚ, ʠ ʧʨʘʚʠʣʘ 

- ʌʠʣʴʪʨʌʘʡʣʦʚ=.*\.c
sv 

- ʌʠʣʴʪʨʌʘʡʣʦʚ=acco
unt.*\.xlsx? 

- ʌʠʣʴʪʨʌʘʡʣʦʚ=.*\.c
sv,ʇʦʩʣʝʜʥʠʡʇʦɺʨʝ
ʤʝʥʠ 

ʇʦʜʢʣʶʯʝʥʠʝ 
ʠʩʪʦʯʥʠʢʦʚ-ʧʘʧʦʢ 
(SFTP, S3, ʗʥʜʝʢʩ-
ʜʠʩʢ) 
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ʅʘʟʚʘʥʠʝ 
ʧʘʨʘʤʝʪʨʘ 

ʄʦʜʠʬʠʢʘʪʦʨ ɿʥʘʯʝʥʠʷ ɺʳʧʦʣʥʷʝʤʳʝ ʜʝʡʩʪʚʠʷ ʇʨʠʤʝʨʳ ʊʠʧʳ ʬʘʡʣʦʚ 

ʇʝʨʚʳʡʇʦɺʨʝʤʝʥʠ, 
ʇʝʨʚʳʡʇʦʅʘʟʚʘʥʠʶ, 
ʇʦʩʣʝʜʥʠʡʇʦɺʨʝʤʝʥʠ, 
ʇʦʩʣʝʜʥʠʡʇʦʅʘʟʚʘʥʠʶ; 
ʜʦʧʫʩʢʘʝʪʩʷ ʫʢʘʟʘʥʠʝ 
ʤʦʜʠʬʠʢʘʪʦʨʘ ʧʦʩʣʝ ʣʠʪʝʨʘʣʘ, 
ʯʪʦʙʳ ʨʘʩʰʠʨʠʪʴ ʚʳʙʦʨʢʫ ʜʦ  
ʢʦʣʠʯʝʩʪʚʘ ʬʘʡʣʦʚ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ 
ʤʦʜʠʬʠʢʘʪʦʨʦʤ 

ʬʠʣʴʪʨʘʮʠʠ ʧʦ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʬʘʡʣʘ, ʪʦ ʚ 
ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʫʜʝʪ 
ʧʨʠʤʝʥʝʥ ʬʠʣʴʪʨ ʧʦ ʤʘʩʢʝ, ʘ 
ʟʘʪʝʤ ʢ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ 
ʚʳʙʦʨʢʝ ï ʬʠʣʴʪʨ ʧʦ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʬʘʡʣʘ 

- ʌʠʣʴʪʨʌʘʡʣʦʚ=ʇʝʨ
ʚʳʡʇʦʀʤʝʥʠ:10 

 



87 

4.1.3.13.4 ʅʘʟʚʘʥʠʷ ʪʠʧʦʚ 

ʅʘʟʚʘʥʠʝ ʪʠʧʘ ʨʝʛʠʩʪʨʦ-ʥʝʟʘʚʠʩʠʤʦʝ. ʆʙʘ ʚʘʨʠʘʥʪʘ çʎʝʣʦʝè ʠ çʮʝʣʦʝè 

ʨʘʩʧʦʟʥʘʶʪʩʷ ʢʘʢ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʪʠʧ. 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʯʝʨʝʟ ʧʨʦʙʝʣ ʥʫʞʥʦ ʫʢʘʟʳʚʘʪʴ ʤʦʜʠʬʠʢʘʪʦʨ (ʢʦʪʦʨʳʡ ʥʝʩʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʢ ʥʝʤʫ). 

ʅʘʟʚʘʥʠʷ ʪʠʧʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ (ʊʘʙʣʠʮʘ 4). 

ʊʘʙʣʠʮʘ 4 ï ʅʘʟʚʘʥʠʷ ʪʠʧʦʚ 

ʊʠʧ 
ɸʣʠʘʩ 

(ʫʢʘʟʳʚʘʝʪʩʷ ʚ 
ʧʘʨʘʤʝʪʨʝ) 

ʄʦʜʠʬʠʢʘʪʦʨʳ ʇʨʠʤʝʨ 

number 

(ʮʝʣʦʝ ʯʠʩʣʦ) 

ʎʝʣʦʝ  ʊʠʧ:summa=ʎʝʣʦʝ 

ʏʠʩʣʦ 

ʏʠʩʣʦʎʝʣʦʝ 

Int 

Integer 

float 

(ʜʨʦʙʥʦʝ ʯʠʩʣʦ) 

ɼʨʦʙʥʦʝ  ʊʠʧ:summa=ɼʨʦʙʥʦʝ 

ʏʠʩʣʦɼʨʦʙʥʦʝ 

Float 

string 

(ʩʪʨʦʢʘ) 

ʉʪʨʦʢʘ  ʊʠʧ:summa=ʉʪʨʦʢʘ 

ʊʝʢʩʪ 

Str 

String 

date 

(ʜʘʪʘ, ʜʘʪʘ ʠ 
ʚʨʝʤʷ) 

ɼʘʪʘ ʌʦʨʤʘʪ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ: 

dd ï ʜʝʥʴ 

mm ï ʤʝʩʷʮ (ʯʠʩʣʦ) 

bb ï ʤʝʩʷʮ (ʧʨʦʧʠʩʴʶ ʨʫʩ/ʘʥʛʣ) 

yy ï ʛʦʜ (2 ʟʥʘʢʘ) 

yyyy ï ʛʦʜ (4 ʟʥʘʢʘ) 

HH ï ʯʘʩʳ 

MM ï ʤʠʥʫʪʳ 

SS ï ʩʝʢʫʥʜʳ 

ʊʠʧ:date1=ɼʘʪʘɺʨʝʤʷ 
dd.mm.yyyy HH:MM:SS 

ɼʘʪʘɺʨʝʤʷ 

ɼʘʪʘʀɺʨʝʤʷ 

Date 

DateTime 

bool ʃʦʛʠʯʝʩʢʦʝ 
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ʊʠʧ 
ɸʣʠʘʩ 

(ʫʢʘʟʳʚʘʝʪʩʷ ʚ 
ʧʘʨʘʤʝʪʨʝ) 

ʄʦʜʠʬʠʢʘʪʦʨʳ ʇʨʠʤʝʨ 

(ʣʦʛʠʯʝʩʢʦʝ 
ʟʥʘʯʝʥʠʝ) 

ɹʫʣʝʚʦ ʏʝʨʝʟ ʩʠʤʚʦʣ ç/è ʫʢʘʟʳʚʘʶʪʩʷ, ʢʘʢʠʝ 
ʟʥʘʯʝʥʠʷ ʜʦʣʞʥʳ ʨʘʩʧʦʟʥʘʚʘʪʴʩʷ ʢʘʢ 
ʀʉʊʀʅɸ ʠ ʢʘʢ ʃʆɾʔ: 

ɿʥʘʯʝʥʠʝ_ʀʉʊʀʅɸ/ɿʥʘʯʝʥʠʝ_ʃʆɾʔ 

ʊʠʧ:has_snils=ʃʦʛʠʯʝʩʢʦʝ 
1/0 

Bool 

Boolean 

4.1.3.13.5 ʀʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʡ 

ɺ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʩʪʦʯʥʠʢʘ ʪʠʧʘ çʌʘʡʣè ʜʦʩʪʫʧʥʘ ʚʢʣʘʜʢʘ çʀʩʪʦʨʠʷ 

ʠʟʤʝʥʝʥʠʡè (ʈʠʩʫʥʦʢ 37). ʅʘ ʚʢʣʘʜʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʡ ʟʘʛʨʫʟʢʠ ʬʘʡʣʦʚ 

ʜʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʨʝʞʠʤʝ ʯʪʝʥʠʷ ʙʝʟ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

 

ʈʠʩʫʥʦʢ 37 ï ʀʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʡ ʠʩʪʦʯʥʠʢʘ ʪʠʧʘ çʌʘʡʣè 

ʆʪʦʙʨʘʞʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʧʦ ʟʘʧʠʩʠ ʠʟʤʝʥʝʥʠʷ: 

- ʠʤʷ ʧʦʜʢʣʶʯʝʥʠʷ (ʠʤʷ ʠʩʪʦʯʥʠʢʘ); 

- ʪʝʛ çʊʝʢʫʱʘʷ ʚʝʨʩʠʷè ʦʪʦʙʨʘʞʘʝʪʩʷ ʚʦʟʣʝ ʪʝʢʫʱʝʡ ʚʝʨʩʠʠ; 

- ʜʘʪʘ ʠ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ; 

- ʪʠʧ ʠʩʪʦʯʥʠʢʘ; 

- ʘʚʪʦʨ ʠʟʤʝʥʝʥʠʷ; 

- ʥʘʟʚʘʥʠʝ ʬʘʡʣʘ/ʘʨʭʠʚʘ; 

- ʨʘʟʤʝʨ. 

4.1.3.14 ʇʦʜʢʣʶʯʝʥʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ JDBC 

ʀʩʧʦʣʴʟʫʷ ʜʨʘʡʚʝʨ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʟʜʘʶʪʩʷ ʧʦʜʢʣʶʯʝʥʠʷ JDBC ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʘʥʥʳʭ. ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʩʦʟʜʘʥʠʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʘʤ ʯʝʨʝʟ ʜʨʘʡʚʝʨʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 
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- ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ ʠʩʪʦʯʥʠʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʛʨʫʞʝʥʥʦʤʫ ʜʨʘʡʚʝʨʫ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- ʚʚʦʜʷʪʩʷ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʩʪʦʯʥʠʢʫ 

ʜʘʥʥʳʭ; 

- ʚʚʦʜʠʪʩʷ ʩʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɿʘʛʨʫʟʢʘ ʜʨʘʡʚʝʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʉʠʩʪʝʤʳ. 

ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ JDBC ʚʢʣʶʯʘʝʪ ʧʘʨʘʤʝʪʨʳ (ʈʠʩʫʥʦʢ 38): 

 

ʈʠʩʫʥʦʢ 38 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʦʤʦʱʴʶ JDBC 

- çʀʤʷ ʧʦʜʢʣʶʯʝʥʠʷè ï ʦʪʦʙʨʘʞʘʝʤʦʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʉʠʩʪʝʤʳ ʥʘʟʚʘʥʠʝ; 

- çʃʦʛʠʥè ï ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʣʘʜʝʣʴʮʝʤ ʙʘʟʳ 

ʜʘʥʥʳʭ; 

- çURLè ï ʩʪʨʦʢʘ ʧʦʜʢʣʶʯʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʌʦʨʤʘʪ ʩʪʨʦʢʠ ʧʦʜʢʣʶʯʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʳ: 

- ʜʣʷ ʙʘʟʳ ʜʘʥʥʳʭ MongoDB ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ ʩʪʨʦʢʠ 

ʧʦʜʢʣʶʯʝʥʠʷ: 

- jdbc:[dbms]://[host]:[port]/[databaseName]. ʇʨʠʤʝʨ ʩʪʨʦʢʠ ʧʦʜʢʣʶʯʝʥʠʷ: 

jdbc:mongodb://myhost.example.com:7777/mydatabase. 
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- ʬʦʨʤʘʪ ʩʪʨʦʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʚ ʠʥʦʤ ʚʠʜʝ: 

- ʧʨʠʤʝʨ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʨʘʡʚʝʨʫ ʉʋɹɼ MongoDB: çjdbc:mongo://è + 

serverIP + ç:è + port + ç/è + databaseName. 

- çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʝʟʦʧʘʩʥʦʛʦ ʢʘʥʘʣʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ SSL ʠ SSH ʩʦʝʜʠʥʝʥʠʡ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ: 

- çʆʙʳʯʥʦʝè; 

- çɿʘʱʠʱʝʥʥʦʝè ï ʧʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çɿʘʱʠʱʝʥʥʦʝè ʦʪʦʙʨʘʟʠʪʩʷ ʙʣʦʢ ʜʣʷ 

ʚʳʙʦʨʘ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ: 

- çSSL ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ; 

- çSSH ï ʩʦʝʜʠʥʝʥʠʝè ï ʧʝʨʝʜʚʠʥʴʪʝ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʜʣʷ ʚʳʙʦʨʘ 

ʩʦʝʜʠʥʝʥʠʷ. ʆʪʦʙʨʘʟʷʪʩʷ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ: 

- çʀʤʷ ʭʦʩʪʘè ï ʠʤʷ ʭʦʩʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʅʦʤʝʨ ʧʦʨʪʘè ï ʥʦʤʝʨ ʧʦʨʪʘ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʃʦʛʠʥè ï ʣʦʛʠʥ SSH-ʩʦʝʜʠʥʝʥʠʷ; 

- çʇʘʨʦʣʴè ï ʧʘʨʦʣʴ SSH-ʩʦʝʜʠʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʨʦʚʝʨʠʪʴ ʧʦʜʢʣʶʯʝʥʠʝè. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʚʝʨʢʠ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩ ʩʦʦʙʱʝʥʠʝʤ çʉʦʝʜʠʥʝʥʠʝ ʫʩʧʝʰʥʦ 

ʫʩʪʘʥʦʚʣʝʥʦè ʠʣʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʦʰʠʙʢʝ. 

4.1.3.15 ʇʦʜʢʣʶʯʝʥʠʝ web-ʩʝʨʚʠʩʘ 

Web-ʩʝʨʚʠʩ ï ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʘʷ ʫʥʠʢʘʣʴʥʳʤ web-ʘʜʨʝʩʦʤ (URL-ʘʜʨʝʩʦʤ) 

ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ ʠʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʪʠʧʘ ʠʩʪʦʯʥʠʢʘ çWeb-ʩʝʨʚʠʩè ʦʪʦʙʨʘʟʠʪʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʟʤʦʞʥʦʤ 

ʚʘʨʠʘʥʪʝ ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʩʪʦʯʥʠʢʘ (ʈʠʩʫʥʦʢ 39). 
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ʈʠʩʫʥʦʢ 39 ï ʅʘʩʪʨʦʡʢʘ ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ çWeb-ʩʝʨʚʠʩè 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʫʜʘʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ETL ʨʝʜʘʢʪʦʨ, ʚ 

ʢʦʪʦʨʦʤ ʟʘʜʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʦʜʢʣʶʯʝʥʠʷ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʚ ETL ʨʝʜʘʢʪʦʨʝ 

ʧʨʠʚʝʜʝʥʦ ʧʦ ʩʩʳʣʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʦʢʥʝ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʩ ʪʠʧʦʤ çWeb-

ʩʝʨʚʠʩè (ʈʠʩʫʥʦʢ 40). 

 

ʈʠʩʫʥʦʢ 40 ï ʉʩʳʣʢʘ ʥʘ ʩʪʘʪʴʶ ʩ ʦʧʠʩʘʥʠʝʤ ʨʘʙʦʪʳ ʚ ETL ʨʝʜʘʢʪʦʨʝ 

ETL ʨʝʜʘʢʪʦʨ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʟʘʛʨʫʟʢʫ ʜʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʠʟ ʫʜʘʣʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʘʚʘʪʴ web-ʩʝʨʚʠʩʘʤ ʜʘʥʥʳʝ ʜʣʷ ʟʘʧʠʩʠ, ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʯʝʨʝʟ 

ʤʝʩʩʝʥʜʞʝʨʳ. 

4.1.4 ʇʨʦʩʤʦʪʨ ʜʘʥʥʳʭ ʚ ʠʩʪʦʯʥʠʢʝ 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʠ ʫʩʧʝʰʥʦʡ ʧʨʦʚʝʨʢʠ ʧʦʜʢʣʶʯʝʥʠʷ ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ 

ʧʨʦʩʤʦʪʨ ʜʘʥʥʳʭ ʚ ʠʩʪʦʯʥʠʢʝ. ʏʪʦʙʳ ʦʪʢʨʳʪʴ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘ, ʥʘʞʤʠʪʝ 

ʜʚʘʞʜʳ ʥʘ ʥʝʛʦ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ (ʈʠʩʫʥʦʢ 41). ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʩʣʝʚʘ ʚʳʚʦʜʠʪʩʷ 

ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʪʘʙʣʠʮʳ ɹɼ (1, ʈʠʩʫʥʦʢ 41) ʣʠʙʦ ʣʠʩʪʦʚ ʬʘʡʣʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ. ɼʣʷ 

ʨʘʩʢʨʳʪʠʷ-ʩʦʢʨʳʪʠʷ ʠʝʨʘʨʭʠʠ ʪʘʙʣʠʮ ɹɼ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʠ  ʠ . ʏʪʦʙʳ ʥʘʡʪʠ ʪʘʙʣʠʮʫ, 

ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʧʦʣʝʤ ʧʦʠʩʢʘ (2, ʈʠʩʫʥʦʢ 41). 
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ʈʠʩʫʥʦʢ 41 ï ʆʢʥʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ɺʳʙʝʨʠʪʝ ʪʘʙʣʠʮʫ (ʩʤ. 1, ʈʠʩʫʥʦʢ 41) ʜʣʷ ʧʨʦʩʤʦʪʨʘ ï ʜʚʘʞʜʳ ʥʘʞʤʠʪʝ ʥʘ ʝʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ. ʊʘʙʣʠʮʘ ʦʪʦʙʨʘʟʠʪʩʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 42), ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʘʪʨʠʙʫʪʘʭ ʙʫʜʝʪ ʚʳʚʦʜʠʪʴʩʷ ʚ ʩʪʦʣʙʮʘʭ. 

 

ʈʠʩʫʥʦʢ 42 ï ʆʢʥʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ʇʨʦʩʤʦʪʨ ʪʘʙʣʠʮʳ ɹɼ 

ɺ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ 100 ʩʪʨʦʢ ʚʳʙʨʘʥʥʦʡ ʪʘʙʣʠʮʳ. 
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ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʨʠʥʮʠʧ ʚʳʚʦʜʘ ʜʘʥʥʳʭ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʠ  ʥʘʜ 

ʪʘʙʣʠʮʝʡ (ʩʤ. ʈʠʩʫʥʦʢ 42). ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  ʧʦ ʢʘʞʜʦʡ ʚʳʙʨʘʥʥʦʡ ʪʘʙʣʠʮʝ ɹɼ 

ʚʳʚʦʜʷʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʪʠʧ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  (ʫʩʪʘʥʦʚʣʝʥʘ ʧʦ ʫʤʦʣʯʘʥʠʶ) ʧʦ 

ʢʘʞʜʦʡ ʚʳʙʨʘʥʥʦʡ ʪʘʙʣʠʮʝ ɹɼ ʚʳʚʦʜʠʪʩʷ ʧʦʜʨʦʙʥʳʡ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʦʚ ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ, 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʜʨʫʛʠʝ. 

ɺ ʪʘʙʣʠʮʘʭ ɹɼ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʥʳʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʘʪʨʠʙʫʪʳ. ɺ ʦʜʥʦʡ ʪʘʙʣʠʮʝ ɹɼ 

ʤʦʛʫʪ ʙʳʪʴ ʩʩʳʣʢʠ ʚ ʜʨʫʛʫʶ ʪʘʙʣʠʮʫ ɹɼ. ʉʚʷʟʴ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ (ʧʦʜʨʦʙʥʝʝ ʚ ʧ. 4.2). 

ʏʪʦʙʳ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ɹɼ ʧʦ ʥʦʤʝʨʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, 

ʥʘʠʤʝʥʦʚʘʥʠʶ, ʪʠʧʫ ʠʣʠ ʜʨʫʛʠʤ ʘʪʨʠʙʫʪʘʤ, ʥʘʞʤʠʪʝ ʥʘ ʟʘʛʦʣʦʚʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʩʪʦʣʙʮʘ. ɼʣʷ ʩʦʨʪʠʨʦʚʢʠ ʧʦ ʫʙʳʚʘʥʠʶ ʠʣʠ ʚʦʟʨʘʩʪʘʥʠʶ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  ʠʣʠ  ʚ 

ʟʘʛʦʣʦʚʢʝ. ɼʦʩʪʫʧʥʘ ʩʦʨʪʠʨʦʚʢʘ ʟʥʘʯʝʥʠʡ ʢʘʢ ʚ ʨʝʞʠʤʝ ʦʧʠʩʘʥʠʷ ʩʪʦʣʙʮʦʚ, ʪʘʢ ʠ ʚ ʨʝʞʠʤʝ 

ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʧʨʦʩʤʦʪʨʫ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʚ ʥʘ ʧʨʦʩʤʦʪʨ 

ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: çʀʩʪʦʯʥʠʢ ʥʝʜʦʩʪʫʧʝʥ. ʆʪʩʫʪʩʪʚʫʶʪ ʧʨʘʚʘ ʥʘ 

ʧʨʦʩʤʦʪʨ ʠʩʪʦʯʥʠʢʘè (ʈʠʩʫʥʦʢ 43). 

 

ʈʠʩʫʥʦʢ 43 ï ʆʢʥʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʘʚ ʥʘ ʧʨʦʩʤʦʪʨ 
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4.1.5 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʢʣʦʥʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ 

. 

ʇʨʠʤʝʯʘʥʠʝ ï ʌʫʥʢʮʠʷ ʪʘʢʞʝ ʜʦʩʪʫʧʥʘ ʥʘ ʧʘʥʝʣʠ ʢʥʦʧʦʢ ʚ ʦʢʥʝ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè (ʩʤ. 

ʈʠʩʫʥʦʢ 13) ï ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ 

çʈʝʜʘʢʪʠʨʦʚʘʪʴè. 

ʀʥʪʝʨʬʝʡʩ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʘʥʘʣʦʛʠʯʥʳ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ 

ʦʧʝʨʘʮʠʠ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʩʤ. ʧ. 4.1.2, ʧ. 4.1.3). 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʚ ʥʘ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: çʀʩʪʦʯʥʠʢ ʥʝʜʦʩʪʫʧʝʥ. 

ʆʪʩʫʪʩʪʚʫʶʪ ʧʨʘʚʘ ʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʠʩʪʦʯʥʠʢʘè (ʈʠʩʫʥʦʢ 44). 

 

ʈʠʩʫʥʦʢ 44 ï ʆʢʥʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʘʚ ʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʢʦʧʠʶ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ . ɺ ʦʢʥʝ 

çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè ʦʪʦʙʨʘʟʠʪʩʷ ʢʣʦʥʠʨʦʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʪʦʛʦ ʞʝ ʪʠʧʘ ʩ ʪʝʤʠ ʞʝ 

ʟʥʘʯʝʥʠʷʤʠ ʥʘʩʪʨʦʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʥʘʠʤʝʥʦʚʘʥʠʠ ʢʣʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʙʫʜʝʪ 

ʩʣʦʚʦ çʂʣʦʥè (ʈʠʩʫʥʦʢ 45). 
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ʈʠʩʫʥʦʢ 45 ï ʂʣʦʥʠʨʦʚʘʥʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʚ ʦʢʥʝ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè 

ɺʘʨʠʘʥʪʳ ʫʜʘʣʝʥʠʷ ʦʙʲʝʢʪʘ: 

- ʝʜʠʥʠʯʥʦʝ ʫʜʘʣʝʥʠʝ ʦʙʲʝʢʪʘ: 

- ʫʜʘʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʙʝʟ ʩʚʷʟʠ: 

- 1 ʩʧʦʩʦʙ ï ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʨʘʟʜʝʣʝ çʀʩʪʦʯʥʠʢʠ 

ʜʘʥʥʳʭè ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʦʡ ʟʘʧʠʩʠ ʠ ʥʘʞʤʠʪʝ 

ʥʘ ʢʥʦʧʢʫ . ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʝʡʩʪʚʠʷ. 

ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ , ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʜʝʡʩʪʚʠʝ, ʠʣʠ ʥʘ 

ʢʥʦʧʢʫ , ʯʪʦʙʳ ʦʪʤʝʥʠʪʴ ʫʜʘʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ; 

- 2 ʩʧʦʩʦʙ ï ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʦʢʥʝ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ . ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʣʷ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʝʡʩʪʚʠʷ. ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ , ʯʪʦʙʳ 

ʧʦʜʪʚʝʨʜʠʪʴ ʜʝʡʩʪʚʠʝ, ʠʣʠ ʥʘ ʢʥʦʧʢʫ , ʯʪʦʙʳ ʦʪʤʝʥʠʪʴ 

ʫʜʘʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. 

- ʫʜʘʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩʦ ʩʚʷʟʷʤʠ: 

- ʫʜʘʣʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ. ɽʩʣʠ ʩ 

ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʩʚʷʟʘʥʘ ʭʦʪʷ ʙʳ ʦʜʥʘ ʤʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʪʝʢʫʱʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʦ ʚ ʦʢʥʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ ʦʪʦʙʨʘʟʠʪʩʷ 
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ʩʧʠʩʦʢ ʩʦʟʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʦʜʝʣʝʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʭʦʜʘ ʢ 

ʥʠʤ (ʈʠʩʫʥʦʢ 46). ɼʣʷ ʧʝʨʝʭʦʜʘ ʚ ʤʦʜʝʣʴ ʥʘʞʤʠʪʝ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʜʝʣʠ, ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʚ ʥʦʚʦʡ 

ʚʢʣʘʜʢʝ web-ʙʨʘʫʟʝʨʘ. 

ʊʘʢʞʝ ʚ ʦʢʥʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʣʝ çʉ ʩʦʜʝʨʞʠʤʳʤè 

(ʈʠʩʫʥʦʢ 46). ʇʨʠ ʫʩʪʘʥʦʚʢʝ çʬʣʘʞʢʘè ʚ ʧʦʣʝ çʉ ʩʦʜʝʨʞʠʤʳʤè ʧʨʠ ʫʜʘʣʝʥʠʠ ʚʤʝʩʪʝ ʩ 

ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʤ ʫʜʘʣʷʶʪʩʷ ʩʦʟʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʦʜʝʣʠ (ʤʦʜʝʣʠ, 

ʦʪʦʙʨʘʞʘʶʱʠʝʩʷ ʚ ʩʧʠʩʢʝ). 

ɽʩʣʠ ʥʘ ʜʘʥʥʦʤ ʠʩʪʦʯʥʠʢʝ ʩʦʟʜʘʥʳ ʤʦʜʝʣʠ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʪʦ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʜʧʠʩʴ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ 

(ʈʠʩʫʥʦʢ 46). ʄʦʜʝʣʠ, ʩʦʟʜʘʥʥʳʝ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʥʝ ʫʜʘʣʷʪʩʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʩ 

ʩʦʜʝʨʞʠʤʳʤ (ʫʩʪʘʥʦʚʣʝʥʥʳʤ çʬʣʘʞʢʦʤè ʚ ʧʦʣʝ çʉ ʩʦʜʝʨʞʠʤʳʤè). 

 

ʈʠʩʫʥʦʢ 46 ï ʆʢʥʦ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʝʜʠʥʠʯʥʦʛʦ ʫʜʘʣʝʥʠʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʙʲʝʢʪʦʚ ʩʦ 

ʩʚʷʟʷʤʠ 

- ʤʘʩʩʦʚʦʝ ʫʜʘʣʝʥʠʝ: 

- ʫʜʘʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʙʝʟ ʩʚʷʟʠ: 

- ʜʣʷ ʫʜʘʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʚ ʨʘʟʜʝʣʝ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè 

ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʢʠè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʧʠʩʝʡ ʠ ʥʘʞʤʠʪʝ ʥʘ 

ʢʥʦʧʢʫ . ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʝʡʩʪʚʠʷ. 
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ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ , ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʜʝʡʩʪʚʠʝ, ʠʣʠ ʥʘ 

ʢʥʦʧʢʫ , ʯʪʦʙʳ ʦʪʤʝʥʠʪʴ ʫʜʘʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 

- ʫʜʘʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʩʦ ʩʚʷʟʷʤʠ: 

- ʫʜʘʣʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʩʧʦʩʦʙʦʤ, ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ. ɽʩʣʠ ʭʦʪʷ ʙʳ ʩ ʦʜʥʠʤ 

ʠʟ ʚʳʙʨʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʷʟʘʥʘ ʤʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʪʝʢʫʱʠʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʪʦ ʚ ʦʢʥʝ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʧʦʣʝ çʉ ʩʦʜʝʨʞʠʤʳʤè (ʈʠʩʫʥʦʢ 47). ʇʨʠ ʫʩʪʘʥʦʚʢʝ çʬʣʘʞʢʘè ʚ ʧʦʣʝ çʉ 

ʩʦʜʝʨʞʠʤʳʤè ʧʨʠ ʫʜʘʣʝʥʠʠ ʚʤʝʩʪʝ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʫʜʘʣʷʶʪʩʷ ʩʦʟʜʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʤʦʜʝʣʠ ʥʘ ʵʪʠʭ ʠʩʪʦʯʥʠʢʘʭ. 

 

ʈʠʩʫʥʦʢ 47 ï ʆʢʥʦ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʫʜʘʣʝʥʠʷ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʙʲʝʢʪʦʚ ʩʦ 

ʩʚʷʟʷʤʠ 

ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʉʠʩʪʝʤʝ ʨʝʘʣʠʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʦʯʠʩʪʢʠ ʬʘʡʣʦʚʦʛʦ ʭʨʘʥʠʣʠʱʘ ʦʪ ʩʪʘʨʳʭ 

ʥʝʘʢʪʫʘʣʴʥʳʭ ʬʘʡʣʦʚ ʩ ʜʘʥʥʳʤʠ: 

- ʧʨʠ ʫʜʘʣʝʥʠʠ ʠʩʪʦʯʥʠʢʘ (ʚ ʪ.ʯ. ʧʨʠ ʤʘʩʩʦʚʦʤ ʫʜʘʣʝʥʠʠ) ʧʨʦʚʝʨʷʝʪʩʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʠʩʪʦʯʥʠʢ 

ʚ ʘʢʪʫʘʣʴʥʳʭ ʤʦʜʝʣʷʭ (ʚ ʪ.ʯ. ʚ SQL-ʟʘʧʨʦʩʘʭ), ʝʩʣʠ ʠʩʪʦʯʥʠʢ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʦ ʠʩʪʦʯʥʠʢ 

ʫʜʘʣʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʬʘʡʣʦʤ/ʬʘʡʣʘʤʠ; 

- ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʩʪʦʯʥʠʢʘ, ʢʦʛʜʘ ʠʤʷ ʬʘʡʣʘ ʠʟʤʝʥʠʣʦʩʴ, ʧʨʦʚʝʨʷʝʪʩʷ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʩʪʘʨʳʡ 

ʬʘʡʣ ʜʨʫʛʠʤ ʠʩʪʦʯʥʠʢʦʤ, ʝʩʣʠ ʬʘʡʣ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʦ ʫʜʘʣʷʝʪʩʷ ʩʪʘʨʳʡ ʬʘʡʣ. 

4.1.6 ʇʝʨʝʭʦʜ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʢ ʨʘʙʦʪʝ ʩ ʤʦʜʝʣʷʤʠ 

ʉʦʟʜʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʥʦʚʫʶ ʤʦʜʝʣʴ ʠ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʤʦʜʝʣʴ. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʢʘʢ ʜʣʷ ʦʜʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟ ʩʧʠʩʢʘ. 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩ ʪʠʧʦʤ çClickHouseè ʤʦʞʥʦ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʚ live-ʤʦʜʝʣʴ. 
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ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚ ʤʦʜʝʣʴ ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʢʠè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʚ ʨʘʟʜʝʣʝ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè ʠ ʚʳʙʝʨʠʪʝ 

ʦʧʝʨʘʮʠʶ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ (ʈʠʩʫʥʦʢ 48). 

ʇʨʠʤʝʯʘʥʠʷ 

1 ʂʥʦʧʢʘ çɼʦʙʘʚʠʪʴè ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʠʥʪʝʨʬʝʡʩʝ, ʝʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʥʦʡ 

ʛʨʫʧʧʝ çʇʨʦʩʤʦʪʨ ʤʦʜʝʣʝʡè. ɺ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʝʥʠʝ ʢʥʦʧʦʢ ʘʥʘʣʦʛʠʯʥʦ. 

2 ʇʫʥʢʪ çɼʦʙʘʚʠʪʴ ʚ live-ʤʦʜʝʣʴè ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè, ʦʪʦʙʨʘʞʘʝʪʩʷ, ʪʦʣʴʢʦ ʝʩʣʠ ʚʳʙʨʘʥ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩ ʪʠʧʦʤ çClickHouseè. 

 

ʈʠʩʫʥʦʢ 48 ï ʆʧʝʨʘʮʠʷ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʤʦʜʝʣʴ 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ: 

- ʚ ʥʦʚʫʶ ʤʦʜʝʣʴ: 

- 1 ʩʧʦʩʦʙ: ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ 

ʨʘʟʜʝʣʝ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɺ 

ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ ʚ ʥʦʚʫʶ ʤʦʜʝʣʴè 

(ʩʤ. ʈʠʩʫʥʦʢ 48). ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʤʦʜʝʣʠ ʩ 

ʚʳʙʨʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ; 

- 2 ʩʧʦʩʦʙ: ʦʪʢʨʦʡʪʝ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʥʘ ʧʨʦʩʤʦʪʨ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ 

çɼʦʙʘʚʠʪʴè. ɺ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ ʚ ʥʦʚʫʶ 

ʤʦʜʝʣʴè (ʈʠʩʫʥʦʢ 49). ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʤʦʜʝʣʠ ʩ 

ʚʳʙʨʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ. 
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ʈʠʩʫʥʦʢ 49 ï ɼʦʙʘʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʥʦʚʫʶ ʤʦʜʝʣʴ 

- ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ: 

- 1 ʩʧʦʩʦʙ: ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ 

ʨʘʟʜʝʣʝ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɺ 

ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ ʚ ʩʫʱ. ʤʦʜʝʣʴè 

(ʩʤ. ʈʠʩʫʥʦʢ 48). ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʥʘʧʨʦʪʠʚ 

ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʠ ʥʘʞʤʠʪʝ ʥʘ 

ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ; 

- 2 ʩʧʦʩʦʙ: ʦʪʢʨʦʡʪʝ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʥʘ ʧʨʦʩʤʦʪʨ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ 

çɼʦʙʘʚʠʪʴè. ɺ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ ʚ ʩʫʱ. 

ʤʦʜʝʣʴè (ʈʠʩʫʥʦʢ 50). ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʥʘʧʨʦʪʠʚ 

ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ, ʠ ʥʘʞʤʠʪʝ ʥʘ 

ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ; 

 

ʈʠʩʫʥʦʢ 50 ï ɼʦʙʘʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ 

- 3 ʩʧʦʩʦʙ: ʧʝʨʝʡʜʠʪʝ ʚ ʨʘʟʜʝʣ çʄʦʜʝʣʠè ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɺ 

ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ ʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴè 

(ʈʠʩʫʥʦʢ 51). ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʫʶ 

ʜʦʙʘʚʴʪʝ ʥʝʦʙʭʦʜʠʤʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ (ʩʤ. ʧ. 4.2). 
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ʈʠʩʫʥʦʢ 51 ï ʈʘʟʜʝʣ çʄʦʜʝʣʠè, ʜʦʙʘʚʣʝʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

- ʚ live-ʤʦʜʝʣʴ: 

- 1 ʩʧʦʩʦʙ: ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʥʘʧʨʦʪʠʚ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʩ ʪʠʧʦʤ 

çClickHouseè ʚ ʨʘʟʜʝʣʝ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ 

çɼʦʙʘʚʠʪʴè. ɺ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ ʚ live-

ʤʦʜʝʣʴè (ʩʤ. ʈʠʩʫʥʦʢ 48). ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʡ live-ʤʦʜʝʣʠ 

ʩ ʚʳʙʨʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ; 

- 2 ʩʧʦʩʦʙ: ʦʪʢʨʦʡʪʝ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩ ʪʠʧʦʤ çClickHouseè ʥʘ ʧʨʦʩʤʦʪʨ ʠ 

ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɺ ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ 

çɼʦʙʘʚʠʪʴ ʚ live-ʤʦʜʝʣʴè (ʈʠʩʫʥʦʢ 52). ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʥʦʚʦʡ live-ʤʦʜʝʣʠ ʩ ʚʳʙʨʘʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ; 

 

ʈʠʩʫʥʦʢ 52 ï ɼʦʙʘʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʚ live-ʤʦʜʝʣʴ 

- 3 ʩʧʦʩʦʙ: ʧʝʨʝʡʜʠʪʝ ʚ ʨʘʟʜʝʣ çʄʦʜʝʣʠè ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɺ 

ʚʳʧʘʜʘʶʱʝʤ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ live-ʤʦʜʝʣʴè (ʈʠʩʫʥʦʢ 53). 

ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʡ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʴʪʝ ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ ʩ ʪʠʧʦʤ çClickHouseè (ʩʤ. ʧ. 4.2). 
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ʈʠʩʫʥʦʢ 53 ï ʈʘʟʜʝʣ çʄʦʜʝʣʠè, ʜʦʙʘʚʣʝʥʠʝ live-ʤʦʜʝʣʠ 

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʴʶ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 4.2. 

4.2 ʈʘʙʦʪʘ ʩ ʤʦʜʝʣʷʤʠ 

ʄʦʜʝʣʠ ï ʩʦʟʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʦʙʲʝʢʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʮʝʣʝʚʳʝ 

ʪʘʙʣʠʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʳʙʦʨʢʠ ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ. ɺʠʟʫʘʣʴʥʦ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʉʠʩʪʝʤʝ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮ (ʪʘʙʣʠʯʥʳʭ ʬʦʨʤ) ʚʟʷʪʳʭ ʠʟ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʥʠʤʠ. ɼʘʥʥʳʝ ʤʦʜʝʣʠ ï ʦʙʲʝʜʠʥʝʥʥʳʝ ʧʦ ʧʨʘʚʠʣʘʤ ʤʦʜʝʣʠ ʜʘʥʥʳʝ ʠʩʪʦʯʥʠʢʦʚ. ɺ 

ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ (ʠʟʤʝʥʝʥʠʷ) ʤʦʜʝʣʠ ʉʠʩʪʝʤʘ ʦʪʦʙʨʘʞʘʝʪ ʚ ʧʨʝʜʧʨʦʩʤʦʪʨʝ ʠ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʢʫʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ ʝʝ ʜʘʥʥʳʭ. ʇʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʩʦʟʜʘʥʠʷ (ʠʟʤʝʥʝʥʠʷ) ʤʦʜʝʣʠ, ʜʣʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʚʠʜʞʝʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʥʝʣʝʡ ʟʘʛʨʫʟʠʪʝ ʚ ʭʨʘʥʠʣʠʱʝ ʧʦʣʫʯʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʊʘʢʞʝ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʘʥʥʳʭ ʤʦʜʝʣʠ ʥʘʩʪʨʦʡʪʝ 

çʇʣʘʥʠʨʦʚʱʠʢè ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʅʘ ʙʘʟʝ ʧʦʩʪʨʦʝʥʥʦʡ ʠ ʟʘʛʨʫʞʝʥʥʦʡ ʚ ʭʨʘʥʠʣʠʱʝ ʤʦʜʝʣʠ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʚʠʜʞʝʪʳ. 

ʄʦʜʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ: 

- ʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ï ʩʪʨʦʷʪʩʷ ʥʘ ʜʘʥʥʳʭ, ʚʟʷʪʳʭ ʠʟ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʠʟʥʝʩ-

ʧʨʘʚʠʣʘʤʠ, ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʮʝʣʝʚʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʤʦʜʫʣʴ 

ETL. ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʛʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠ/ʠʣʠ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ. ʊʘʢʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ 
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ʩʨʘʚʥʠʪʴ ʩ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ SQL. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʩʦʟʜʘʥʠʷ (ʠʟʤʝʥʝʥʠʷ) ʤʦʜʝʣʠ, ʜʣʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʚʠʜʞʝʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʥʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʛʨʫʟʠʪʴ ʚ 

ʭʨʘʥʠʣʠʱʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ; 

- live-ʤʦʜʝʣʠ ï ʩʪʨʦʷʪʩʷ ʪʦʣʴʢʦ ʥʘ ʜʘʥʥʳʭ ʠʟ ɹɼ ClickHouse, ʨʘʙʦʪʘʶʪ ʩ ʦʜʥʠʤ 

ʦʙʲʝʢʪʦʤ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʯʠʩʪʦʤ ʚʠʜʝ (ʙʝʟ ʩʦʟʜʘʥʠʷ SQL-ʟʘʧʨʦʩʦʚ, ʙʝʟ 

ʦʙʲʝʜʠʥʝʥʠʡ JOIN ʠ UNION, ʙʝʟ python-ʩʢʨʠʧʪʦʚ), ʯʠʪʘʶʪ ʜʘʥʥʳʝ ʥʘʧʨʷʤʫʶ 

ʠʟ ClickHouse, ʥʝ ʠʩʧʦʣʴʟʫʷ ʤʦʜʫʣʴ ETL. Live-ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠʩʪʦʯʥʠʢʘ. ɼʣʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʚʠʜʞʝʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʘʥʝʣʝʡ ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʘʛʨʫʟʢʘ ʚ 

ʭʨʘʥʠʣʠʱʝ, ʪʘʢ ʢʘʢ live-ʤʦʜʝʣʴ ʨʘʙʦʪʘʝʪ ʩ ʠʩʪʦʯʥʠʢʦʤ ʚ ʨʝʞʠʤʝ ʧʨʷʤʦʛʦ 

ʜʦʩʪʫʧʘ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʦʩʪʫʧʘ ʢ ʨʘʙʦʪʝ ʩ 

ʤʦʜʝʣʷʤʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʫ ʥʝʛʦ ʧʨʘʚ ʨʘʙʦʪʳ ʚ ʙʣʦʢʝ (ʠʥʪʝʨʬʝʡʩʝ) çʄʦʜʝʣʠè. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʉʠʩʪʝʤʳ ʚʦ 

ʚʩʪʨʦʝʥʥʫʶ ʛʨʫʧʧʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ çʇʨʦʩʤʦʪʨ ʤʦʜʝʣʝʡè. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʩ ʤʦʜʝʣʷʤʠ (ʩʤ. ʧ. 

4.2.1 ï 4.2.8). 

4.2.1 ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʦʜʝʣʝʡ 

ʈʘʙʦʪʘ ʩ ʤʦʜʝʣʷʤʠ ʚʢʣʶʯʘʝʪ ʧʨʦʩʤʦʪʨ, ʜʦʙʘʚʣʝʥʠʝ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘʣʝʥʠʝ 

ʤʦʜʝʣʝʡ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʤʦʜʝʣʷʤʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  (ʈʠʩʫʥʦʢ 54). 
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ʈʠʩʫʥʦʢ 54 ï ʈʘʟʜʝʣ çʄʦʜʝʣʠè 

ɽʩʣʠ ʥʝ ʩʦʟʜʘʥʘ ʠʣʠ ʥʝʜʦʩʪʫʧʥʘ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʠ ʦʜʥʘ ʤʦʜʝʣʴ, ʚ ʨʘʟʜʝʣʝ 

çʄʦʜʝʣʠè ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: çʄʦʜʝʣʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʏʪʦʙʳ ʥʘʯʘʪʴ ʨʘʙʦʪʫ, ʜʦʙʘʚʴʪʝ 

ʤʦʜʝʣʴ ʜʘʥʥʳʭè (ʈʠʩʫʥʦʢ 55). 

 

ʈʠʩʫʥʦʢ 55 ï ʈʘʟʜʝʣ çʄʦʜʝʣʠè ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʝʣʝʡ 
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ʇʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʦʜʝʣʝʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʝʝʩʪʨ ʦʙʲʝʢʪʦʚ 

ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʠʥʪʝʨʬʝʡʩʘ (ʈʠʩʫʥʦʢ 56 ï ʈʠʩʫʥʦʢ 58): 

 

ʈʠʩʫʥʦʢ 56 ï ʈʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʝʡ, ʪʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ 

 

ʈʠʩʫʥʦʢ 57 ï ʈʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʝʡ, ʤʠʥʠʘʪʶʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ 
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ʈʠʩʫʥʦʢ 58 ï ʈʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʝʡ, ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʡ ʥʘʜ ʚʳʙʨʘʥʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ 

1) ʥʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ. ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʝʣʝʡ, ʜʦʩʪʫʧʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʶ (ʩʤ. 1, 

ʈʠʩʫʥʦʢ 56); 

2) ʢʥʦʧʢʘ ʩ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ çɼʦʙʘʚʠʪʴè (ʩʤ. 2, ʈʠʩʫʥʦʢ 56) ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ 

ʥʝ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè ʦʪʢʨʳʚʘʝʪʩʷ 

ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʩ ʧʫʥʢʪʘʤʠ: 

- çɼʦʙʘʚʠʪʴ ʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 

ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ (ʩʤ. ʧ. 4.2.3); 

- çɼʦʙʘʚʠʪʴ live-ʤʦʜʝʣʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʩʦʟʜʘʥʠʷ 

live-ʤʦʜʝʣʠ (ʩʤ. ʧ. 4.2.7). 

3) ʙʣʦʢ ʬʠʣʴʪʨʘʮʠʠ (ʩʤ. 3, ʈʠʩʫʥʦʢ 56) ï ʜʦʩʪʫʧʝʥ, ʝʩʣʠ ʥʝ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ. ɹʣʦʢ 

ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

- ʢʥʦʧʢʘ çʊʦʣʴʢʦ ʤʦʠè ï ʬʠʣʴʪʨ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʪʝʢʫʱʝʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʦʙʲʝʢʪʳ, 

ʘʚʪʦʨʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʝʢʫʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʞʘʪʠʠ ʥʘ 

ʢʥʦʧʢʫ ʬʠʣʴʪʨ ʩʙʨʘʩʳʚʘʝʪʩʷ; 

- ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ çɺʩʝ ʘʚʪʦʨʳè ï ʬʠʣʴʪʨ ʧʦ ʘʚʪʦʨʫ ʦʙʲʝʢʪʘ. ɺ ʩʧʠʩʢʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʦʙʲʝʢʪʳ ʢʦʪʦʨʳʭ ʜʦʩʪʫʧʥʳ ʪʝʢʫʱʝʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ; 

- ʢʘʣʝʥʜʘʨʴ çɼʘʪʘ ʩʦʟʜʘʥʠʷè ï ʬʠʣʴʪʨ ʧʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ; 
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- ʢʘʣʝʥʜʘʨʴ çɼʘʪʘ ʠʟʤʝʥʝʥʠʷè ï ʬʠʣʴʪʨ ʧʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʝʛʦ 

ʠʟʤʝʥʝʥʠʷ ʤʦʜʝʣʠ; 

- ʢʘʣʝʥʜʘʨʴ çɼʘʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠè ï ʬʠʣʴʪʨ ʧʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʝʡ 

ʫʩʧʝʰʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ) ʤʦʜʝʣʠ; 

- ʢʥʦʧʢʘ çʆʯʠʩʪʠʪʴ ʬʠʣʴʪʨʳè ï ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʢʘʢʦʛʦ-

ʣʠʙʦ ʬʠʣʴʪʨʘ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʚʳʧʦʣʥʷʝʪʩʷ ʩʙʨʦʩ ʬʠʣʴʪʨʦʚ; 

- ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ ï ʝʜʠʥʳʡ ʧʦʠʩʢ ʧʦ ʦʙʲʝʢʪʘʤ, ʧʦʠʩʢ ʤʦʜʝʣʝʡ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ 

ʥʘʟʚʘʥʠʶ ʠ ʘʚʪʦʨʫ. 

4) ʢʥʦʧʢʘ ʩ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ  ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʚʠʜʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʙʲʝʢʪʦʚ (ʩʤ. 4, ʈʠʩʫʥʦʢ 56) ï ʢʥʦʧʢʘ ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʥʝ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ: 

- çʉʧʠʩʦʢ ʦʙʲʝʢʪʦʚè (ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʫʤʦʣʯʘʥʠʶ) ï ʪʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʦʙʲʝʢʪʦʚ (ʩʤ. 5, ʈʠʩʫʥʦʢ 56); 

- çʄʠʥʠʘʪʶʨʘè ï ʤʠʥʠʘʪʶʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ (ʩʤ. 5, ʈʠʩʫʥʦʢ 57). 

5) ʜʦʩʪʫʧʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʤʦʜʝʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ: 

ʘ) ʪʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ (ʩʤ. 5, ʈʠʩʫʥʦʢ 56), ʠʥʬʦʨʤʘʮʠʷ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʪʦʣʙʮʘʭ: 

- çʅʘʟʚʘʥʠʝè ï ʥʘʟʚʘʥʠʝ ʤʦʜʝʣʠ; 

- çɸʚʪʦʨè ï ʣʦʛʠʥ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʦʟʜʘʚʰʝʛʦ ʤʦʜʝʣʴ; 

- çɼʘʪʘ ʩʦʟʜʘʥʠʷè ï ʜʘʪʘ ʠ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ; 

- çɼʘʪʘ ʠʟʤʝʥʝʥʠʷè ï ʜʘʪʘ ʠ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʠʟʤʝʥʝʥʠʷ ʤʦʜʝʣʠ; 

- çɼʘʪʘ ʫʩʧʝʰʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠè ï ʜʘʪʘ ʠ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʡ ʫʩʧʝʰʥʦʡ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ (ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ) ʤʦʜʝʣʠ. ɼʣʷ live-ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʧʠʢʪʦʛʨʘʤʤʘ . 

ʇʨʠ ʜʚʦʡʥʦʤ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʤʦʜʝʣʴ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ 

ʤʦʜʝʣʠ. 

ʅʘʧʨʦʪʠʚ ʟʘʧʠʩʠ ʤʦʜʝʣʠ ʨʝʘʣʠʟʦʚʘʥʘ ʢʥʦʧʢʘ , ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʦʪʦʨʫʶ 

ʦʪʢʨʳʚʘʝʪʩʷ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʩ ʧʫʥʢʪʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʥʘʜ ʤʦʜʝʣʴʶ (ʩʤ. 

ʈʠʩʫʥʦʢ 56): 

- çʆʪʢʨʳʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ ʤʦʜʝʣʠ; 

- çʈʝʜʘʢʪʠʨʦʚʘʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʤʦʜʝʣʠ; 
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- çʂʣʦʥʠʨʦʚʘʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩʦʟʜʘʝʪʩʷ ʢʣʦʥ ʤʦʜʝʣʠ ʠ ʦʪʢʨʳʚʘʝʪʩʷ 

ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʣʦʥʘ ʤʦʜʝʣʠ; 

- çʋʜʘʣʠʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʜʝʡʩʪʚʠʷ ʫʜʘʣʝʥʠʷ ʤʦʜʝʣʠ. ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè, ʯʪʦʙʳ 

ʧʦʜʪʚʝʨʜʠʪʴ ʜʝʡʩʪʚʠʝ, ʠʣʠ ʥʘ ʢʥʦʧʢʫ çʆʪʤʝʥʠʪʴè ʜʣʷ ʦʪʤʝʥʳ ʫʜʘʣʝʥʠʷ 

ʤʦʜʝʣʠ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʩʧʠʩʦʢ ʤʦʜʝʣʝʡ ʫʧʦʨʷʜʦʯʝʥ ʧʦ ʫʙʳʚʘʥʠʶ ʟʥʘʯʝʥʠʡ ʩʪʦʣʙʮʘ çɼʘʪʘ 

ʠʟʤʝʥʝʥʠʷè, ʥʦ ʚ ʪʘʙʣʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʩʦʨʪʠʨʦʚʢʫ ʧʦ 

ʚʦʟʨʘʩʪʘʥʠʶ/ʫʙʳʚʘʥʠʶ ʧʦ ʚʩʝʤ ʩʪʦʣʙʮʘʤ. ʅʘʞʤʠʪʝ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʩʪʦʣʙʮʘ, ʩʧʠʩʦʢ ʤʦʜʝʣʝʡ ʦʪʩʦʨʪʠʨʫʝʪʩʷ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ. ʇʦʚʪʦʨʥʦ ʥʘʞʤʠʪʝ ʥʘ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʦʣʙʮʘ, ʩʧʠʩʦʢ ʤʦʜʝʣʝʡ ʦʪʩʦʨʪʠʨʫʝʪʩʷ ʧʦ ʫʙʳʚʘʥʠʶ. ʅʘʞʤʠʪʝ ʥʘ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʪʦʣʙʮʘ ʚ ʪʨʝʪʠʡ ʨʘʟ, ʩʧʠʩʦʢ ʤʦʜʝʣʝʡ ʦʪʦʙʨʘʟʠʪʩʷ ʙʝʟ ʩʦʨʪʠʨʦʚʢʠ, ʠ 

ʩʢʨʦʝʪʩʷ ʢʥʦʧʢʘ ʩʦʨʪʠʨʦʚʢʠ. 

ʙ) ʤʠʥʠʘʪʶʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ (ʩʤ. 5, ʈʠʩʫʥʦʢ 57) ï ʩʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

- ʠʢʦʥʢʘ/ʩʢʨʠʥʰʦʪ ï ʝʩʣʠ ʫ ʤʦʜʝʣʠ ʚ ʦʙʣʘʩʪʠ ʩʭʝʤʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʦʙʲʝʢʪ, ʪʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʢʨʠʥʰʦʪ ʩʭʝʤʳ ʤʦʜʝʣʠ, ʠʥʘʯʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʢʦʥʢʘ 

(ʧʦ ʫʤʦʣʯʘʥʠʶ). ʆʙʥʦʚʣʝʥʠʝ ʩʢʨʠʥʰʦʪʦʚ ʤʦʜʝʣʝʡ ʚʳʧʦʣʥʷʝʪʩʷ ʬʦʥʦʚʦʡ 

ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ ʟʘʧʫʩʢʘʝʪʩʷ ʢʘʞʜʳʝ 5 ʤʠʥʫʪ. ɸʣʛʦʨʠʪʤ ʦʙʥʦʚʣʝʥʠʷ 

ʩʢʨʠʥʰʦʪʦʚ ʤʦʜʝʣʝʡ: 

- ʩʦʟʜʘʶʪʩʷ ʩʢʨʠʥʰʦʪʳ ʜʣʷ ʤʦʜʝʣʝʡ, ʫ ʢʦʪʦʨʳʭ: 

- ʚ ʦʙʣʘʩʪʠ ʩʭʝʤʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʦʙʲʝʢʪ; 

- ʦʪʩʫʪʩʪʚʫʝʪ ʩʢʨʠʥʰʦʪ. 

- ʠʟʤʝʥʷʶʪʩʷ ʩʢʨʠʥʰʦʪʳ ʜʣʷ ʤʦʜʝʣʝʡ, ʫ ʢʦʪʦʨʳʭ: 

- ʚ ʦʙʣʘʩʪʠ ʩʭʝʤʳ ʧʨʠʩʫʪʩʪʚʫʝʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʦʙʲʝʢʪ; 

- ʠʤʝʝʪʩʷ ʩʢʨʠʥʰʦʪ; 

- ʜʘʪʘ ʠ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʩʢʨʠʥʰʦʪʘ ʤʝʥʴʰʝ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʥʝʛʦ 

ʠʟʤʝʥʝʥʠʷ ʤʦʜʝʣʠ. 

- ʫʜʘʣʷʶʪʩʷ ʩʢʨʠʥʰʦʪʳ ʜʣʷ ʤʦʜʝʣʝʡ, ʫ ʢʦʪʦʨʳʭ: 

- ʚ ʦʙʣʘʩʪʠ ʩʭʝʤʳ ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʲʝʢʪ; 

- ʠʤʝʝʪʩʷ ʩʢʨʠʥʰʦʪ. 

- ʥʘʟʚʘʥʠʝ ʤʦʜʝʣʠ; 

- ʜʘʪʘ ʠ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʠʟʤʝʥʝʥʠʷ ʤʦʜʝʣʠ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʤʦʜʝʣʴ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʨʦʩʤʦʪʨʘ ʤʦʜʝʣʠ. 
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ʄʦʜʝʣʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʧʦ ʜʘʪʝ ʠ ʚʨʝʤʝʥʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʦ ʫʙʳʚʘʥʠʶ. 

6) ʧʦʩʪʨʘʥʠʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ (ʩʤ. 6, 

ʈʠʩʫʥʦʢ 56): 

- ʚ ʣʝʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢ ʦ ʢʦʣʠʯʝʩʪʚʝ 

ʦʪʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʪʨʘʥʠʮʝ ʠ ʦʙ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ï ; 

- ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ ʵʣʝʤʝʥʪ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʩʪʨʘʥʠʮʘʤʠ ï ; 

- ʚ ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʜʣʷ ʚʳʙʦʨʘ 

ʢʦʣʠʯʝʩʪʚʘ ʦʪʦʙʨʘʞʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʩʪʨʘʥʠʮʝ ï . 

7) ʧʦʣʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ çʬʣʘʞʢʘè ʜʣʷ ʚʳʙʦʨʘ ʤʦʜʝʣʠ (ʩʤ. 1, ʈʠʩʫʥʦʢ 58); 

8) ʧʦʣʝ ʜʣʷ ʫʩʪʘʥʦʚʢʠ çʬʣʘʞʢʘè ʜʣʷ ʚʳʙʦʨʘ ʚʩʝʭ ʤʦʜʝʣʝʡ ʥʘ ʩʪʨʘʥʠʮʝ (ʩʤ. 2, 

ʈʠʩʫʥʦʢ 58); 

9) ʧʘʥʝʣʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʥʘʜ ʚʳʙʨʘʥʥʳʤʠ ʤʦʜʝʣʷʤʠ (ʩʤ. 3, ʈʠʩʫʥʦʢ 58) 

ï ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ 

ʵʣʝʤʝʥʪʳ: 

- ʥʘʜʧʠʩʴ çɺʳʜʝʣʝʥʦè ï ʦʪʦʙʨʘʞʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʥʥʳʭ ʤʦʜʝʣʝʡ; 

- ʢʥʦʧʢʘ ʩ ʚʳʧʘʜʘʶʱʠʤ ʩʧʠʩʢʦʤ çɼʦʙʘʚʠʪʴè ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥʘ ʭʦʪʷ ʙʳ 

ʦʜʥʘ ʤʦʜʝʣʴ. ʂʥʦʧʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʠʥʪʝʨʬʝʡʩʝ, ʝʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ 

ʛʨʫʧʧʳ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʥʦʡ ʛʨʫʧʧʝ çʇʨʦʩʤʦʪʨ ʚʠʜʞʝʪʦʚè. ʇʨʠ ʥʘʞʘʪʠʠ 

ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè ʦʪʢʨʳʚʘʝʪʩʷ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ʩ ʧʫʥʢʪʘʤʠ: 

- çɼʦʙʘʚʠʪʴ ʚ ʥʦʚʳʡ ʚʠʜʞʝʪè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 

ʚʠʜʞʝʪʘ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʴʶ; 

- çɼʦʙʘʚʠʪʴ ʚ ʩʫʱ. ʚʠʜʞʝʪè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ 

ʚʠʜʞʝʪʘ, ʚ ʢʦʪʦʨʦʡ ʚʳʙʝʨʠʪʝ ʚʠʜʞʝʪ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʨʘʥʥʘʷ ʤʦʜʝʣʴ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʘ ʚ ʩʫʱʝʩʪʚʫʶʱʠʡ ʚʠʜʞʝʪ. 

- ʢʥʦʧʢʘ çʈʝʜʘʢʪʠʨʦʚʘʪʴè ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʤʦʜʝʣʴ. ʇʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ; 

- ʢʥʦʧʢʘ çʂʣʦʥʠʨʦʚʘʪʴè ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʤʦʜʝʣʴ. ʇʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʩʦʟʜʘʝʪʩʷ ʢʣʦʥ ʤʦʜʝʣʠ ʠ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʢʣʦʥʘ ʤʦʜʝʣʠ; 

- ʢʥʦʧʢʘ çʋʜʘʣʠʪʴè ï ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʚʳʙʨʘʥʘ ʭʦʪʷ ʙʳ ʦʜʥʘ ʤʦʜʝʣʴ. ʇʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʝʡʩʪʚʠʷ ʫʜʘʣʝʥʠʷ ʤʦʜʝʣʠ. 
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ʅʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè, ʯʪʦʙʳ ʧʦʜʪʚʝʨʜʠʪʴ ʜʝʡʩʪʚʠʝ, ʠʣʠ ʥʘ ʢʥʦʧʢʫ 

çʆʪʤʝʥʠʪʴè ʜʣʷ ʦʪʤʝʥʳ ʫʜʘʣʝʥʠʷ ʤʦʜʝʣʠ; 

- ʢʥʦʧʢʘ çʉʙʨʦʩʠʪʴ ʚʳʙʨʘʥʥʳʝè ï ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʚʳʙʨʘʥʥʳʝ ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ ʩʙʨʘʩʳʚʘʶʪʩʷ. 

4.2.2 ʇʨʦʩʤʦʪʨ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ 

ʆʢʥʦ ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ (ʈʠʩʫʥʦʢ 59). 

 

ʈʠʩʫʥʦʢ 59 ï ʆʢʥʦ ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ 

ʆʢʥʦ ʧʨʦʩʤʦʪʨʘ ʤʦʜʝʣʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʦʙʣʘʩʪʠ: 

1) ʧʘʥʝʣʴ ʢʥʦʧʦʢ (1), ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʜʝʡʩʪʚʠʡ: 

- çʉʦʟʜʘʪʴ ʚʠʜʞʝʪè ï ʢʥʦʧʢʘ ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʤʦʜʝʣʴ ʟʘʛʨʫʞʝʥʘ. ʇʨʠ ʥʘʞʘʪʠʠ 

ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʚʠʜʞʝʪʘ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʤʦʜʝʣʴ 

ʥʝ ʟʘʛʨʫʞʝʥʘ, ʪʦ ʢʥʦʧʢʘ ʥʝʜʦʩʪʫʧʥʘ (ʥʝʘʢʪʠʚʥʘ). ʂʥʦʧʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʠʥʪʝʨʬʝʡʩʝ, ʝʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʛʨʫʧʧʳ ʝʩʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʥʦʡ ʛʨʫʧʧʝ 

çʇʨʦʩʤʦʪʨ ʚʠʜʞʝʪʦʚè. ɽʩʣʠ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʪ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʥʦʡ ʛʨʫʧʧʝ 

çʇʨʦʩʤʦʪʨ ʚʠʜʞʝʪʦʚè, ʪʦ ʢʥʦʧʢʘ çɼʦʙʘʚʠʪʴè ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ 

ʛʣʘʚʥʦʡ ʢʥʦʧʢʦʡ (ʢʨʘʩʥʦʡ) ʥʘ ʵʢʨʘʥʝ ʷʚʣʷʝʪʩʷ ʧʝʨʚʘʷ ʜʦʩʪʫʧʥʘʷ ʢʥʦʧʢʘ. ɺ 

ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʝʥʠʝ ʢʥʦʧʦʢ ʘʥʘʣʦʛʠʯʥʦ; 
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- çʈʝʜʘʢʪʠʨʦʚʘʪʴè; 

- çʂʣʦʥʠʨʦʚʘʪʴè; 

- çɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʚ ʭʨʘʥʠʣʠʱʝè; 

- çʋʜʘʣʠʪʴè. 

2) ʩʭʝʤʘ ʩʚʷʟʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠ (2); 

3) ʜʘʥʥʳʝ ʤʦʜʝʣʠ (3) ï ʩʦʜʝʨʞʠʪ ʩʪʨʫʢʪʫʨʫ ʧʦʣʫʯʝʥʥʦʡ ʪʘʙʣʠʮʳ (ʥʘʟʚʘʥʠʷ 

ʩʪʦʣʙʮʦʚ ʠ ʠʭ ʪʠʧʳ) ʠ ʜʘʥʥʳʝ. ʊʘʢʞʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʦʣʙʮʘ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʣʝ 

ʬʠʣʴʪʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʠʩʢ ʧʦ ʜʘʥʥʳʤ ʤʦʜʝʣʠ. ɺ ʤʦʜʝʣʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʜʚʘ ʨʝʞʠʤʘ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ: 

- ʙʳʩʪʨʳʡ ʨʝʞʠʤ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʨʘʙʦʪʘʝʪ ʩ ʧʦʤʦʱʴʶ DRILL (ʜʦʩʪʫʧʝʥ ʧʦ 

ʫʤʦʣʯʘʥʠʶ) ï ʚ ʙʳʩʪʨʦʤ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʧʨʠ ʟʘʧʨʦʩʘʭ ʢ 

ʠʩʪʦʯʥʠʢʘʤ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʠʤʠʪ ʟʘʧʠʩʝʡ 10 000. ʇʨʠ ʪʘʢʦʤ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʟʘʧʠʩʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʤʦʜʝʣʠ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʚ ʧʘʤʷʪʠ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ 

ʣʠʤʠʪʘ ʥʘ ʟʘʧʠʩʠ ʠʟ ʪʘʙʣʠʮ-ʠʩʪʦʯʥʠʢʦʚ ʤʦʞʝʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʝʧʦʣʥʳʡ 

ʩʦʩʪʘʚ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʫʩʣʦʚʠʝ ʬʠʣʴʪʨʘʮʠʠ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʦʪʦʙʨʘʞʝʥʠʝ 

30 ʟʘʧʠʩʝʡ, ʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʨʠ ʟʘʧʠʩʠ (ʚ ʧʨʝʚʴʶ ʧʦʧʘʜʘʶʪ ʪʦʣʴʢʦ ʪʝ ʟʘʧʠʩʠ, 

ʢʦʪʦʨʳʝ ʫʤʝʩʪʠʣʠʩʴ ʚ ʠʟʥʘʯʘʣʴʥʳʝ 10 000 ʟʘʧʠʩʝʡ ʠʟ ʠʩʪʦʯʥʠʢʘ). ɺ ʪʘʢʦʤ 

ʩʣʫʯʘʝ ʧʦʩʣʝ ʧʦʩʣʝʜʥʝʡ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ ʧʨʝʜʧʨʦʩʤʦʪʨʘ ʦʪʦʙʨʘʞʘʝʪʩʷ 

ʩʦʦʙʱʝʥʠʝ: çɿʘʧʠʩʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʨʝʞʠʤʝ ʙʳʩʪʨʦʛʦ ʧʨʝʜʧʨʦʩʤʦʪʨʘ, 

ʯʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʦʣʥʦʤʫ ʠʭ ʦʪʦʙʨʘʞʝʥʠʶ. ʅʘʞʤʠʪʝ ʟʜʝʩʴ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʥʘʙʦʨʘ ʟʘʧʠʩʝʡ (ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ)è. 

ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʜʣʷ ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʯʥʠʢʘ, ʚ 

ʢʦʪʦʨʦʤ ʙʦʣʝʝ 10 000 ʟʘʧʠʩʝʡ; 

- ʧʦʣʥʳʡ ʨʝʞʠʤ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʨʘʙʦʪʘʝʪ ʩ ʧʦʤʦʱʴʶ Spark SQL. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʠʩʝʡ ʥʘʞʤʠʪʝ ʥʘ ʩʩʳʣʢʫ çʟʜʝʩʴè ʚ 

ʩʦʦʙʱʝʥʠʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʩʩʳʣʢʠ ʟʘʧʫʩʢʘʝʪʩʷ Spark SQL ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʠʪʦʛʦʚʦʛʦ ʟʘʧʨʦʩʘ. ʄʝʭʘʥʠʟʤ ʨʘʙʦʪʘʝʪ ʜʦʣʴʰʝ, ʯʝʤ ʚ ʙʳʩʪʨʦʤ ʨʝʞʠʤʝ, ʪʘʢ 

ʢʘʢ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʚʳʛʨʫʞʘʶʪʩʷ ʚʩʝ ʟʘʧʠʩʠ ʚʩʝʭ ʪʘʙʣʠʮ. 

4) ʢʥʦʧʢʠ ,  ʧʝʨʝʢʣʶʯʝʥʠʷ (4) ʩ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʥʘ ʦʧʠʩʘʥʠʝ 

ʧʦʣʝʡ (ʈʠʩʫʥʦʢ 60). ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ  (ʥʘʞʘʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ) ʚʳʚʦʜʠʪʩʷ 

ʧʦʜʨʦʙʥʳʡ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʦʚ ʪʘʙʣʠʮʳ ɹɼ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ  ʧʦ ʢʘʞʜʦʡ 

ʪʘʙʣʠʮʝ ʚʳʚʦʜʷʪʩʷ ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʘʪʨʠʙʫʪʘ ʠ ʘʣʠʘʩ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ 
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ʧʩʝʚʜʦʥʠʤ ʪʘʙʣʠʮʳ, ʜʘʥʥʳʝ ʦ ʩʢʨʳʪʳʭ ʘʪʨʠʙʫʪʘʭ ʠ ʧʦʣʷ çʗʚʣʷʝʪʩʷ 

ʩʧʨʘʚʦʯʥʠʢè, ʪʠʧ. ʇʦʣʷ çʉʢʨʳʪʦè, çʗʚʣʷʝʪʩʷ ʩʧʨʘʚʦʯʥʠʢʦʤè ʜʦʩʪʫʧʥʳ ʢ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʫʩʪʘʥʦʚʢʦʡ/ʩʥʷʪʠʝʤ çʬʣʘʞʢʘè. ʊʘʢʞʝ ʜʦʩʪʫʧʥʘ ʬʠʣʴʪʨʘʮʠʷ ʧʦ 

ʵʪʠʤ ʧʦʣʷʤ. 

 

ʈʠʩʫʥʦʢ 60 ï ʂʥʦʧʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 

5) ʧʘʥʝʣʴ (5) ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʪʨʦʢ ʜʘʥʥʳʭ ʚ ʤʦʜʝʣʠ. 

ʀʪʦʛʦʚʳʝ ʜʘʥʥʳʝ ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʝ ʩʪʨʫʢʪʫʨʦʡ. ɼʘʥʥʳʝ ʤʦʜʝʣʠ ʜʦʩʪʫʧʥʳ 

ʢ ʧʨʝʜʧʨʦʩʤʦʪʨʫ ʚ ʢʘʨʪʦʯʢʝ ʤʦʜʝʣʠ, ʦʪʦʙʨʘʞʘʶʪʩʷ 20 ʩʪʨʦʢ (ʝʩʣʠ ʩʪʨʦʢ ʚ ʤʦʜʝʣʠ ʤʝʥʴʰʝ 

20, ʪʦ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʩʪʨʦʢʠ). 

ʏʪʦʙʳ ʧʨʦʩʤʦʪʨʝʪʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʜʘʥʥʳʭ ʚ ʤʦʜʝʣʠ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ 

çʆʙʥʦʚʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡè  ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ 

ʢʘʨʪʦʯʢʠ ʤʦʜʝʣʠ. ʇʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ: çʄʦʞʝʪ ʟʘʥʷʪʴ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷè. ɺʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʟʘʥʷʪʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʦʪʧʨʘʚʣʷʝʪʩʷ ʟʘʧʨʦʩ ʚ ʉʋɹɼ-ʠʩʪʦʯʥʠʢ/ETL: 

SELECT count(*) FROM (.); 

ʅʘ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʚʤʝʩʪʦ ʢʥʦʧʢʠ ʦʪʦʙʨʘʟʠʪʩʷ ʧʠʢʪʦʛʨʘʤʤʘ ʟʘʛʨʫʟʢʠ, 

ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʥʝʝ ʢʫʨʩʦʨʘ ʤʳʰʠ ʦʪʢʨʦʝʪʩʷ ʩʦʦʙʱʝʥʠʝ: çʂʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ 

ʦʙʥʦʚʣʷʝʪʩʷè . 
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ʇʦʩʣʝ ʦʪʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ ʦʪʦʙʨʘʟʠʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʚ ʠʪʦʛʦʚʦʡ 

ʪʘʙʣʠʮʝ ʤʦʜʝʣʠ . 

ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʥʦʚʣʝʥʠʷ ʙʳʣʠ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʜʘʥʥʳʝ, ʦʙʥʦʚʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʠʩʝʡ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʧʨʦʩʤʦʪʨʫ ʤʦʜʝʣʠ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʚ ʥʘ ʧʨʦʩʤʦʪʨ ʤʦʜʝʣʠ 

ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: çʄʦʜʫʣʴ ʥʝʜʦʩʪʫʧʥʘ. ʆʪʩʫʪʩʪʚʫʶʪ ʧʨʘʚʘ ʥʘ ʧʨʦʩʤʦʪʨ ʤʦʜʝʣʠè 

(ʈʠʩʫʥʦʢ 61). 

 

ʈʠʩʫʥʦʢ 61 ï ʆʢʥʦ ʤʦʜʝʣʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʘʚ ʥʘ ʧʨʦʩʤʦʪʨ 

4.2.3 ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ 

ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ï ʵʪʦ ʦʧʝʨʘʮʠʠ: 

- ʚʳʙʦʨʘ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʠʩʭʦʜʥʳʭ ʙʣʦʢʦʚ ʜʘʥʥʳʭ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʩʪʦʯʥʠʢʘ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʪʘʙʣʠʮʳ, 

ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʜʘʣʝʝ ï view) ʙʘʟ ʜʘʥʥʳʭ, SQL-ʟʘʧʨʦʩʳ, 

ʣʠʩʪʳ ʜʦʢʫʤʝʥʪʦʚ MS Excel ʠ ʜʨ.) ʠʣʠ ʜʨʫʛʠʭ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ; 

- ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʡ JOIN, UNION; 

- ʥʘʩʪʨʦʡʢʘ ʩʢʨʳʪʠʷ/ʚʠʜʠʤʦʩʪʠ ʩʪʦʣʙʮʦʚ ʧʦʣʫʯʝʥʥʳʭ ʚ ʠʪʦʛʝ ʦʧʝʨʘʮʠʡ 

ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ; 

- ʜʦʙʘʚʣʝʥʠʷ ʚ ʧʦʣʫʯʝʥʥʫʶ ʠʪʦʛʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʯʝʪʥʳʭ 

ʩʪʦʣʙʮʦʚ; 
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- ʚʠʟʫʘʣʴʥʦʛʦ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʟʘ ʩʯʝʪ 

ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʚʢʣʶʯʝʥʥʳʭ ʚ ʤʦʜʝʣʴ ʙʣʦʢʦʚ ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʠʭ ʚ ʛʨʫʧʧʳ. 

ʀʪʦʛʦʤ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʝʝ ʜʘʥʥʳʝ, 

ʦʪʦʙʨʘʞʘʝʤʳʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʧʨʦʩʤʦʪʨʘ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ. 

ʇʝʨʚʳʡ ʜʦʙʘʚʣʝʥʥʳʡ ʚ ʨʝʜʘʢʪʦʨ ʙʣʦʢ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʳʤ. ɺ ʦʙʣʘʩʪʠ 

ʜʘʥʥʳʭ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʝʛʦ ʜʘʥʥʳʝ. ɼʘʥʥʳʝ ʧʨʦʯʠʭ ʙʣʦʢʦʚ ʜʦʧʦʣʥʷʶʪ ʜʘʥʥʳʝ 

ʤʦʜʝʣʠ ʧʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʠʭ ʦʙʲʝʜʠʥʝʥʠʷ ʩ ʧʝʨʚʳʤ ʙʣʦʢʦʤ ʧʦ ʧʨʘʚʠʣʘʤ ʦʧʝʨʘʮʠʡ JOIN ʠʣʠ 

UNION. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʝʨʝʭʦʜʘ ʚ ʨʝʞʠʤ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ: 

- ʚ ʩʧʠʩʢʝ ʤʦʜʝʣʝʡ ʥʘʧʨʦʪʠʚ ʤʦʜʝʣʠ ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʠ ʥʘʞʤʠʪʝ ʥʘ 

ʢʥʦʧʢʫ  (ʩʤ. ʈʠʩʫʥʦʢ 56); 

- ʚ ʩʧʠʩʢʝ ʤʦʜʝʣʝʡ ʥʘʧʨʦʪʠʚ ʤʦʜʝʣʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  ʠ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ 

çʈʝʜʘʢʪʠʨʦʚʘʪʴè (ʩʤ. ʈʠʩʫʥʦʢ 56); 

- ʚ ʨʝʞʠʤʝ ʧʨʦʩʤʦʪʨʘ ʤʦʜʝʣʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  (ʩʤ. 

ʈʠʩʫʥʦʢ 59). 

ʆʢʥʦ ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ 

(ʈʠʩʫʥʦʢ 62). 

 

ʈʠʩʫʥʦʢ 62 ï ʆʢʥʦ ʤʦʜʝʣʠ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʀʥʪʝʨʬʝʡʩ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 
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- ʥʘʠʤʝʥʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ (1); 

- ʧʘʥʝʣʴ ʢʥʦʧʦʢ ʫʧʨʘʚʣʝʥʠʷ (2): 

- çʉʦʟʜʘʪʴ ʚʠʜʞʝʪè ï ʢʥʦʧʢʘ ʜʦʩʪʫʧʥʘ, ʝʩʣʠ ʤʦʜʝʣʴ ʟʘʛʨʫʞʝʥʘ, ʧʨʠ ʥʘʞʘʪʠʠ 

ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ ʚʠʜʞʝʪʘ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ; 

- çʂʣʦʥʠʨʦʚʘʪʴè ï ʩʦʟʜʘʥʠʝ ʢʦʧʠʠ ʤʦʜʝʣʠ; 

- çɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʚ ʭʨʘʥʠʣʠʱʝè ï ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʚ ʭʨʘʥʠʣʠʱʝ; 

- çʋʜʘʣʠʪʴè ï ʫʜʘʣʝʥʠʝ ʤʦʜʝʣʠ. 

- ʚʢʣʘʜʢʠ: çʉʭʝʤʘè ʠ çʀʥʢʨʝʤʝʥʪʘʣʴʥʘʷ ʟʘʛʨʫʟʢʘè (3) ï ʥʘʩʪʨʦʡʢʘ 

ʠʥʢʨʝʤʝʥʪʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ; 

- ʧʘʥʝʣʴ ʢʥʦʧʦʢ ʜʣʷ ʨʘʙʦʪʳ ʩʦ ʩʭʝʤʦʡ ʤʦʜʝʣʠ (4): 

- çɼʦʙʘʚʠʪʴ ʦʙʲʝʢʪè ï ʜʦʙʘʚʣʝʥʠʝ ʙʣʦʢʘ çɻʨʫʧʧʘè ʠʣʠ ʙʣʦʢʘ çɺʳʯʠʩʣʷʝʤʘʷ 

ʪʘʙʣʠʮʘè ʥʘ ʧʦʣʝ ʩʭʝʤʳ; 

- çɼʦʙʘʚʠʪʴ UNIONè ï ʜʦʙʘʚʣʝʥʠʝ ʙʣʦʢʘ çUNIONè/çUNION ALLè ʥʘ ʧʦʣʝ 

ʩʭʝʤʳ; 

- çʆʙʥʦʚʠʪʴ ʩʪʨʫʢʪʫʨʫè ï ʦʙʥʦʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʩʝʭ ʪʘʙʣʠʮ, ʚʳʚʝʜʝʥʥʳʭ ʥʘ 

ʩʭʝʤʫ. 

- ʢʥʦʧʢʘ  (5) ï ʧʝʨʝʭʦʜ ʚ ʨʝʜʘʢʪʦʨ ETL ʤʦʜʝʣʠ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ  

ʦʪʢʨʦʝʪʩʷ ʨʝʜʘʢʪʦʨ ETL ʚ ʥʦʚʦʡ ʚʢʣʘʜʢʝ web-ʙʨʘʫʟʝʨʘ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ 

ʨʘʙʦʪʳ ʚ ETL ʨʝʜʘʢʪʦʨʝ ʧʨʠʚʝʜʝʥʦ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʝʙ-ʩʧʨʘʚʢʘ ʩ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʩʩʳʣʢʫ çɼʦʢʫʤʝʥʪʘʮʠʷè ʚ 

ʨʝʜʘʢʪʦʨʝ ETL; 

- ʢʥʦʧʢʘ çʅʘʩʪʨʦʡʢʘè  (6) ï ʧʝʨʝʭʦʜ ʢ ʥʘʩʪʨʦʡʢʘʤ ʦʙʲʝʢʪʘ; 

- ʢʥʦʧʢʘ  (7) ï ʧʝʨʝʭʦʜ ʚ ʠʥʪʝʨʬʝʡʩ Apache Airflow ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʝʪʘʣʝʡ 

ʧʨʦʮʝʩʩʘ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ; 

- ʢʥʦʧʢʘ çʈʘʟʚʝʨʥʫʪʴè  /  çʉʚʝʨʥʫʪʴè (8) ï ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ 

ʦʙʣʘʩʪʠ ʩʭʝʤʳ ʩʚʷʟʝʡ; 

- ʩʭʝʤʘ ʩʚʷʟʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠ (9); 

- ʧʘʥʝʣʴ ʢʥʦʧʦʢ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʪʦʛʦʚʳʤʠ ʜʘʥʥʳʤʠ (10): 

- çʆʙʥʦʚʠʪʴè ï ʦʙʥʦʚʣʝʥʠʝ ʜʘʥʥʳʭ; 

- çɺʳʯʠʩʣʷʝʤʦʝ ʧʦʣʝè ï ʩʦʟʜʘʥʠʝ ʚʳʯʠʩʣʷʝʤʦʛʦ ʧʦʣʷ; 

- çʀʝʨʘʨʭʠʷè ï ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʠʝʨʘʨʭʠʠ; 
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- çʇʦʢʘʟʘʪʴ ʩʢʨʳʪʳʝ ʢʦʣʦʥʢʠè ï ʧʨʠ ʫʩʪʘʥʦʚʢʝ çʬʣʘʞʢʘè ʚ ʧʦʣʝ, ʚ ʪʘʙʣʠʮʝ 

ʦʪʦʙʨʘʟʷʪʩʷ ʩʢʨʳʪʳʝ ʢʦʣʦʥʢʠ. 

- ʢʥʦʧʢʠ ,  (11) ï ʧʝʨʝʢʣʶʯʝʥʠʝ ʩ ʚʳʚʦʜʘ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʥʘ ʦʧʠʩʘʥʠʝ 

ʧʦʣʝʡ; 

- ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʩʪʦʣʙʮʳ ʤʦʜʝʣʠ (12) ï ʚ ʪʘʙʣʠʯʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʚʳʙʨʘʥʥʦʡ ʪʘʙʣʠʮʳ (ʥʘʟʚʘʥʠʷ ʩʪʦʣʙʮʦʚ ʠ ʠʭ ʪʠʧʳ) ʠ 

ʝʝ ʜʘʥʥʳʝ (ʧʝʨʚʳʝ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ). ʅʘʠʤʝʥʦʚʘʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ 

ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ. ɺ ʩʪʦʣʙʮʘʭ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʧʦʣʷ ʧʦʠʩʢʘ; 

- ʧʘʥʝʣʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʢʦʣʠʯʝʩʪʚʝ ʩʪʨʦʢ ʜʘʥʥʳʭ ʚ ʤʦʜʝʣʠ (13); 

- ʧʦʣʝ ʧʦʠʩʢʘ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʪʘʙʣʠʮ ʠʩʪʦʯʥʠʢʘ ʠ ʧʦʣʝʡ ʪʘʙʣʠʮ ʠʩʪʦʯʥʠʢʘ 

(14); 

- ʥʘʟʚʘʥʠʷ ʤʝʪʦʜʦʚ (15) ï ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʫʧʥʘ ʬʠʣʴʪʨʘʮʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʥʘʞʤʠʪʝ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʝ ʤʝʪʦʜʘ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɺʩʝè 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʤʝʪʦʜʳ; 

- ʤʝʥʶ ʠʩʪʦʯʥʠʢʦʚ, ʤʦʜʝʣʝʡ, ʚʳʯʠʩʣʷʝʤʳʭ ʧʦʣʝʡ ʠ ʚʳʯʠʩʣʷʝʤʳʭ ʪʘʙʣʠʮ (16) 

ï ʩʦʜʝʨʞʠʪ ʢʥʦʧʢʠ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ, ʤʦʜʝʣʠ, ʚʳʯʠʩʣʷʝʤʦʛʦ ʧʦʣʷ ʠ 

ʚʳʯʠʩʣʷʝʤʦʡ ʪʘʙʣʠʮʳ. 

ʇʨʠ ʧʝʨʝʭʦʜʝ ʢ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ ʤʦʜʝʣʠ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʘʚ ʥʘ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʦʪʦʙʨʘʟʠʪʩʷ ʩʦʦʙʱʝʥʠʝ: çʄʦʜʝʣʴ ʥʝʜʦʩʪʫʧʥʘ. ʆʪʩʫʪʩʪʚʫʶʪ ʧʨʘʚʘ 

ʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠè (ʈʠʩʫʥʦʢ 63). 

 

ʈʠʩʫʥʦʢ 63 ï ʆʢʥʦ ʤʦʜʝʣʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʘʚ ʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 
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4.2.3.1 ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʦʜʝʣʠ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 

ɺ ʤʝʥʶ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ (ʩʤ. 16, ʈʠʩʫʥʦʢ 62) ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʠʩʪʦʯʥʠʢʠ 

ʜʘʥʥʳʭ ʠ ʤʦʜʝʣʠ. ʏʪʦʙʳ ʨʘʩʢʨʳʪʴ/ʩʢʨʳʪʴ ʠʝʨʘʨʭʠʶ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʠ  ʠ . ɼʣʷ 

ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʩʧʦʣʴʟʫʡʪʝʩʴ ʧʦʣʝʤ ʧʦʠʩʢʘ ï ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʩ 

ʢʣʘʚʠʘʪʫʨʳ. 

ʇʨʠʤʝʯʘʥʠʝ ï ɽʩʣʠ ʥʘʟʚʘʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠʣʠ ʝʛʦ ʪʘʙʣʠʮʳ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʚ 

ʦʙʣʘʩʪʠ çʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭè, ʪʦ ʥʘʚʝʜʠʪʝ ʥʘ ʥʝʛʦ ʢʫʨʩʦʨ ʤʳʰʠ. ʆʪʦʙʨʘʟʠʪʩʷ ʧʦʣʥʦʝ ʥʘʟʚʘʥʠʝ (ʈʠʩʫʥʦʢ 64). 

 

ʈʠʩʫʥʦʢ 64 ï ʇʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ʪʘʙʣʠʮʳ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  ʚ ʙʣʦʢʝ çʀʩʪʦʯʥʠʢʠ 

ʜʘʥʥʳʭè ʠ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʚʳʙʝʨʠʪʝ ʥʝʦʙʭʦʜʠʤʳʡ ʚʘʨʠʘʥʪ ʜʦʙʘʚʣʝʥʠʷ 

(ʈʠʩʫʥʦʢ 65): 
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ʈʠʩʫʥʦʢ 65 ï ʇʫʥʢʪʳ ʜʣʷ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

- çɺʳʙʨʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡè ï ʚʳʙʦʨ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʉʠʩʪʝʤʝ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ. ʇʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

(ʈʠʩʫʥʦʢ 66). ʋʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʜʘʥʥʳʭ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɼʣʷ ʚʳʙʦʨʘ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʢʠè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʠ 

ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè; 

 

ʈʠʩʫʥʦʢ 66 ï ʆʢʥʦ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 
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- çʉʦʟʜʘʪʴ ʥʦʚʳʡ ʠʩʪʦʯʥʠʢè ï ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ. ʇʨʠ ʚʳʙʦʨʝ 

ʜʘʥʥʦʛʦ ʧʫʥʢʪʘ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 67). 

ɿʘʧʦʣʥʠʪʝ ʧʦʣʷ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ . ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ 

ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʝʡ ʚ ʦʢʥʝ ʜʦʙʘʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʦ ʚ ʧ. 4.1.3. 

 

ʈʠʩʫʥʦʢ 67 ï ɼʦʙʘʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  ʚ ʙʣʦʢʝ 

çʄʦʜʝʣʠè. ʆʪʢʨʦʝʪʩʷ ʦʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʤʦʜʝʣʠ (ʈʠʩʫʥʦʢ 68). ʋʩʪʘʥʦʚʠʪʝ çʬʣʘʞʦʢè 

ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʜʝʣʠ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɼʦʙʘʚʠʪʴè. ɼʣʷ ʚʳʙʦʨʘ ʥʝʩʢʦʣʴʢʠʭ 

ʤʦʜʝʣʝʡ ʫʩʪʘʥʦʚʠʪʝ çʬʣʘʞʢʠè ʥʘʧʨʦʪʠʚ ʥʝʦʙʭʦʜʠʤʳʭ ʤʦʜʝʣʝʡ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ 

çɼʦʙʘʚʠʪʴè. 
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ʈʠʩʫʥʦʢ 68 ï ʆʢʥʦ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

ʇʨʠʤʝʯʘʥʠʝ ï ɺ ʩʧʠʩʢʝ ʚʳʙʦʨʘ ʤʦʜʝʣʝʡ ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʜʦʩʪʫʧʥʳ 

ʜʣʷ ʚʳʙʦʨʘ ʪʦʣʴʢʦ ʟʘʛʨʫʞʝʥʥʳʝ ʤʦʜʝʣʠ. 

4.2.3.2 ʉʦʟʜʘʥʠʝ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ 

ʂʦʥʩʪʨʫʢʪʦʨ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ: 

- ʜʦʙʘʚʣʷʪʴ (ʫʜʘʣʷʪʴ) ʚ ʤʦʜʝʣʴ ʦʩʥʦʚʥʦʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʜʘʥʥʳʭ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ: 

- çʊʘʙʣʠʮʘè ʠʣʠ çViewè ï ʠʩʭʦʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʚ ʠʩʪʦʯʥʠʢʘʭ (ʪʘʙʣʠʮʳ 

ɹɼ, view, ʣʠʩʪʳ MS Excel ʬʘʡʣʦʚ) ï ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʙʣʦʢʠ ʢʨʘʩʥʦʛʦ 

(ʨʦʟʦʚʦʛʦ) ʮʚʝʪʘ; 

- çSQL-ʟʘʧʨʦʩè ï SQL-ʟʘʧʨʦʩʳ (ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʪʠʧʘ ʙʘʟʘ ʜʘʥʥʳʭ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ SQL) ï ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʙʣʦʢʠ ʩʠʥʝʛʦ ʮʚʝʪʘ; 

- çʄʦʜʝʣʴè ï ʜʨʫʛʠʝ, ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʝ ʤʦʜʝʣʠ ʩ ʟʘʛʨʫʞʝʥʥʳʤʠ ʚ ʉʠʩʪʝʤʫ 

ʜʘʥʥʳʤʠ ï ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʙʣʦʢʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ; 

- çɺʳʯʠʩʣʷʝʤʘʷ ʪʘʙʣʠʮʘè ï ʢʘʩʪʦʤʥʳʝ ʙʣʦʢʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ï 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʙʣʦʢʠ ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʘ. 

- ʜʦʙʘʚʣʷʪʴ ʚ ʤʦʜʝʣʴ ʩʚʷʟʠ ʙʣʦʢʦʚ ʜʘʥʥʳʭ ʪʠʧʦʚ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʩ 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʤʦʜʝʣʷʭ ʛʨʫʧʧʘʤʠ ʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʪʠʧʘ UNION: 

- INNER JOIN ï ʚʦʟʚʨʘʱʘʶʪʩʷ ʪʦʣʴʢʦ ʩʦʚʧʘʜʘʶʱʠʝ ʩʪʨʦʢʠ; 
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- LEFT JOIN ï ʥʝʩʦʚʧʘʜʘʶʱʠʝ ʩʪʨʦʢʠ ʠʟ ʣʝʚʦʡ ʪʘʙʣʠʮʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʦʚʧʘʜʘʶʱʠʤ ʩʪʨʦʢʘʤ; 

- RIGHT JOIN ï ʥʝʩʦʚʧʘʜʘʶʱʠʝ ʩʪʨʦʢʠ ʠʟ ʧʨʘʚʦʡ ʪʘʙʣʠʮʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ 

ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʦʚʧʘʜʘʶʱʠʤ ʩʪʨʦʢʘʤ; 

- FULL OUTER JOIN ï ʥʝʩʦʚʧʘʜʘʶʱʠʝ ʩʪʨʦʢʠ ʠʟ ʦʙʝʠʭ ʪʘʙʣʠʮ ʚʦʟʚʨʘʱʘʶʪʩʷ 

ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʩʦʚʧʘʜʘʶʱʠʤ ʩʪʨʦʢʘʤ. 

- ʚʳʜʝʣʷʪʴ ʚʠʟʫʘʣʴʥʦ ʥʘ ʩʭʝʤʝ ʛʨʫʧʧʳ ʜʘʥʥʳʭ ʠ ʦʙʲʝʜʠʥʝʥʠʷ ʪʠʧʘ UNION; 

- ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʷ ʛʦʪʦʚʳʝ ʩʢʨʠʧʪʳ ʚ 

ETL-ʙʣʦʢʘʭ; 

- ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʪʝʢʫʱʠʡ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ ʩ ʜʘʥʥʳʤʠ; 

- ʜʦʙʘʚʣʷʪʴ ʚ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʨʘʩʯʝʪʥʳʝ ʩʪʦʣʙʮʳ. 

4.2.3.2.1 ɺʩʪʘʚʢʘ ʙʣʦʢʦʚ ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʧʝʨʚʦʛʦ ʚʥʝʩʝʥʥʦʛʦ ʚ ʤʦʜʝʣʴ ʙʣʦʢʘ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʜʣʷ ʩʦʟʜʘʥʥʦʡ 

ʤʦʜʝʣʠ. ɼʘʥʥʳʝ ʧʝʨʚʦʛʦ ʚʥʝʩʝʥʥʦʛʦ ʙʣʦʢʘ ʩʨʘʟʫ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʦʩʪʘʚ ʩʪʦʣʙʮʦʚ ʜʘʥʥʳʭ 

ʤʦʜʝʣʠ. ɼʘʥʥʳʝ ʜʨʫʛʠʭ ʙʣʦʢʦʚ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʦʩʪʘʚ ʩʪʦʣʙʮʦʚ ʤʦʜʝʣʠ ʧʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʠʭ 

ʩʚʷʟʠ ʩ ʦʩʥʦʚʥʳʤ ʙʣʦʢʦʤ. 

4.2.3.2.1.1 ɹʣʦʢʠ ʜʘʥʥʳʭ ʪʘʙʣʠʮ, view 

ɹʣʦʢʠ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʠʣʠ ʜʨʫʛʠʝ ʤʦʜʝʣʠ) ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʚ ʤʦʜʝʣʴ ʠʟ 

ʦʪʦʙʨʘʞʘʝʤʦʡ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ (ʩʤ. 16, ʈʠʩʫʥʦʢ 62). ɼʣʷ ʠʩʭʦʜʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ 

ʠʩʪʦʯʥʠʢʘʭ ʠ ʜʨʫʛʠʭ ʤʦʜʝʣʝʡ ʙʣʦʢʠ ʜʦʙʘʚʣʷʶʪʩʷ ʧʝʨʝʥʦʩʦʤ ʥʘ ʧʦʣʝ ʩʭʝʤʳ ʤʦʜʝʣʠ. 

4.2.3.2.1.2 ɹʣʦʢ ʤʦʜʝʣʝʡ 

ɹʣʦʢʠ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʚ ʤʦʜʝʣʴ ʠʟ ʤʝʥʶ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ (ʩʤ. 16, 

ʈʠʩʫʥʦʢ 62). ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʝʨʝʤʝʩʪʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʙʣʦʢʠ ʩ ʧʦʤʦʱʴʶ drag-and-drop 

ʥʘ ʧʦʣʝ ʩʭʝʤʳ ʤʦʜʝʣʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʜʝʣʠ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʚʩʝ ʧʦʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʧʝʨʝʜʘʶʪʩʷ ʩ 

ʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ: ʘʣʠʘʩʳ ʧʦʣʝʡ, ʥʘʩʪʨʦʝʥʥʳʝ ʩʚʦʡʩʪʚʘ çʉʢʨʳʪʦè, çʗʚʣʷʝʪʩʷ 

ʩʧʨʘʚʦʯʥʠʢʦʤè, çʗʚʣʷʝʪʩʷ ʩʩʳʣʢʦʡè. 
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4.2.3.2.1.3 ɹʣʦʢ SQL-ʟʘʧʨʦʩʘ 

ɼʣʷ SQL-ʟʘʧʨʦʩʦʚ ʢ ʠʩʪʦʯʥʠʢʘʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʟʘʧʨʦʩ 

ʚ ʩʪʨʫʢʪʫʨʝ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʠʩʪʦʯʥʠʢʦʚ. ɼʦʙʘʚʣʝʥʥʳʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʧʨʦʩ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʩʭʝʤʳ ʤʦʜʝʣʠ. ʄʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʝʛʦ ʚ ʥʝʦʙʭʦʜʠʤʦʝ 

ʧʦʣʦʞʝʥʠʝ ʥʘ ʩʭʝʤʝ. 

ʐʘʛʠ ʩʦʟʜʘʥʠʷ SQL-ʟʘʧʨʦʩʘ: 

1) ʥʘʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʠʩʪʦʯʥʠʢ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ SQL-

ʟʘʧʨʦʩ; 

2) ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ  (ʈʠʩʫʥʦʢ 69); 

 

ʈʠʩʫʥʦʢ 69 ï ʂʥʦʧʢʘ ʚʳʟʦʚʘ ʤʝʥʶ 

3) ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ ʚʳʙʝʨʠʪʝ ʟʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ SQLè (ʈʠʩʫʥʦʢ 70); 

 

ʈʠʩʫʥʦʢ 70 ï ɿʥʘʯʝʥʠʝ çɼʦʙʘʚʠʪʴ SQLè 
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4) ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ ʩʦʟʜʘʥʠʷ SQL-ʟʘʧʨʦʩʘ, ʚʚʝʜʠʪʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ SQL-ʟʘʧʨʦʩ 

(ʈʠʩʫʥʦʢ 72); 

ʇʨʠʤʝʯʘʥʠʝ ï ɼʣʷ ʫʜʦʙʩʪʚʘ ʥʘʩʪʨʦʡʢʠ ʚ ʧʦʣʝ ʚʚʦʜʘ SQL-ʟʘʧʨʦʩʘ ʧʨʠ ʚʚʦʜʝ ʧʝʨʚʳʭ ʙʫʢʚ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʩʧʨʘʚʦʯʥʠʢʦʚ (IntelliSense) ʠ ʧʦʜʩʚʝʪʢʘ ʩʠʥʪʘʢʩʠʩʘ. ʉʧʨʘʚʦʯʥʠʢʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʦ 

ʧʦʣʷʤ ʤʦʜʝʣʠ, ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ (select, from ʠ ʜʨ.), ʘʣʠʘʩʘʤ (ʧʨʠ ʚʳʙʦʨʝ ʘʣʠʘʩʘ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʚ 

SQL-ʟʘʧʨʦʩʝ ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʜ ʚʳʙʨʘʥʥʦʛʦ ʧʦʣʷ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʟʘʧʨʦʩʘ), ʪʘʙʣʠʮʘʤ (ʧʨʠ ʚʳʙʦʨʝ 

ʣʠʩʪʦʚ ʠʣʠ ʪʘʙʣʠʮ ʬʘʡʣʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʚ SQL-ʟʘʧʨʦʩʝ ʫʢʘʟʳʚʘʝʪʩʷ ʝʛʦ ʥʘʟʚʘʥʠʝ ʚ 

ʦʙʨʘʪʥʳʭ ʢʘʚʳʯʢʘʭ ` ` ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʟʘʧʨʦʩʘ) (ʈʠʩʫʥʦʢ 71). 

 

ʈʠʩʫʥʦʢ 71 ï ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʧʨʠ ʚʚʦʜʝ SQL-ʩʢʨʠʧʪʘ 

 

ʈʠʩʫʥʦʢ 72 ï ʆʢʥʦ ʩʦʟʜʘʥʠʷ SQL-ʟʘʧʨʦʩʘ 
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5) ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ , ʨʝʟʫʣʴʪʘʪ ʦʪʦʙʨʘʟʠʪʩʷ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ 

(ʈʠʩʫʥʦʢ 73); 

 

ʈʠʩʫʥʦʢ 73 ï ʈʝʟʫʣʴʪʘʪ 

6) ʯʪʦʙʳ ʦʯʠʩʪʠʪʴ ʦʢʥʦ ʚʚʦʜʘ SQL-ʟʘʧʨʦʩʘ, ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ ; 

7) ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ , ʩʦʟʜʘʥʥʳʡ SQL-ʟʘʧʨʦʩ ʩʦʭʨʘʥʠʪʩʷ ʠ 

ʦʪʦʙʨʘʟʠʪʩʷ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʩʭʝʤʳ ʤʦʜʝʣʠ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʟʘʧʨʦʩʘ 

ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʚʝʨʢʘ ʥʘ ʥʘʣʠʯʠʝ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʣʝʡ ʚ ʫʞʝ ʩʦʟʜʘʥʥʳʭ 

ʚʠʜʞʝʪʘʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʠʩʪʝʤʥʳʭ ʚʠʜʞʝʪʦʚ) ʥʘ ʵʪʦʡ ʤʦʜʝʣʠ. ɺ ʩʣʫʯʘʝ 

ʦʪʩʫʪʩʪʚʠʷ ʥʫʞʥʳʭ ʧʦʣʝʡ ʚ ʟʘʧʨʦʩʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʪʦʙʨʘʟʠʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ 

ʪʠʧʘ: çʉʦʭʨʘʥʠʪʴ SQL-ʟʘʧʨʦʩ ʥʝʚʦʟʤʦʞʥʦ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʦʪʩʫʪʩʪʚʫʝʪ ʧʦʣʝ 

[ʥʝʜʦʩʪʘʶʱʝʝ ʧʦʣʝ]. ɼʘʥʥʦʝ ʧʦʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʚʠʜʞʝʪʘʭ: [ʩʧʠʩʦʢ 

ʚʠʜʞʝʪʦʚ]è (ʈʠʩʫʥʦʢ 74). 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































