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ʟʘʩʪʦʩʫʥʢʽʚ) 
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API Application Programming Interface (ʥʘʙʽʨ ʚʠʟʥʘʯʝʥʴ ʚʟʘʻʤʦʜʽʾ 

ʨʽʟʥʦʪʠʧʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ)  

SOA Service Oriented Architecture (ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ) 

ODBC Open Database Connectivity 

JDBC Java Database Connectivity 

XML  Extensible Markup Language (ʩʪʘʥʜʘʨʪ ʧʦʙʫʜʦʚʠ ʤʦʚ ʨʦʟʤʽʪʢʠ 

ʽʻʨʘʨʭʽʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ)  

XSD XML  Schema (ʩʪʘʥʜʘʨʪʥʘ ʤʦʚʘ ʜʣʷ ʦʧʠʩʫ XML  ʜʦʢʫʤʝʥʪʽʚ) 

Ajax Asynchronous JavaScript + XML  

STD State Transition Diagram (ʜʽʘʛʨʘʤʠ ʧʝʨʝʭʦʜʽʚ ʩʪʘʥʽʚ) 

RDF Resource Description Framework (ʫʥʽʬʽʢʦʚʘʥʘ ʤʦʜʝʣʴ ʜʘʥʠʭ) 

OWL Web Ontology Language (ʤʦʚʘ web-ʦʥʪʦʣʦʛʽʡ) 

SQL Structured query language (ʤʦʚʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʧʠʪʽʚ) 

SPARQL ʉʝʤʘʥʪʠʯʥʘ ʤʦʚʘ ʟʘʧʠʪʽʚ ʜʣʷ ɹɼ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʘʥʽʧʫʣʶʚʘʪʠ 

ʜʘʥʠʤʠ, ʟʙʝʨʝʞʝʥʠʤʠ ʚ RDF ʬʦʨʤʘʪʽ 

GUI Graphical user interface  (ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ) 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɿʨʦʩʪʘʶʯʘ ʢʽʣʴʢʽʩʪʴ ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʩʣʫʛ, ʜʦʩʪʫʧʥʠʭ ʫ 

ʛʣʦʙʘʣʴʥʽʡ ʤʝʨʝʞʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ Web 2.0 ʰʪʦʚʭʘʶʪʴ 

ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʝʚʦʣʶʮʽʦʥʫʚʘʪʠ ʚʽʜ ʧʘʩʠʚʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʷʢʽ ʚ ʟʤʦʟʽ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʩʥʫʶʯʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʤʘʥʽʧʫʣʶʚʘʪʠ ʥʠʤ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʛʝʥʝʨʫʚʘʪʠ ʥʦʚʠʡ 

ʟʤʽʩʪ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʣʶʜʠʥʦ-ʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʮʝ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʧʘʨʘʜʠʛʤ 

ʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ ʧʦʚʠʥʥʽ ʜʦʟʚʦʣʠʪʠ ʣʶʜʷʤ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʜʘʥʠʭ, ʧʝʨʝʤʽʩʪʠʪʠ ʾʭ ʚ ʦʩʦʙʠʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʨʦʙʦʯʽ ʦʙʣʘʩʪʽ, ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ 

ʽʥʪʝʛʨʫʚʘʪʠ ʭʾ, ʘ ʪʘʢʦʞ, ʧʨʠ ʧʦʪʨʝʙʽ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʦʥʪʝʥʪ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʷʚʥʠʡ. ʆʜʥʠʤ ʟ ʨʽʰʝʥʴ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤ 

ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. ʅʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʚ ʥʘʰ 

ʯʘʩ ʻ ʩʠʩʪʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʶ 

Mashup. Mashup - ʮʝ ʪʝʭʥʦʣʦʛʽʷ  ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ web-ʩʠʩʪʝʤ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʙ'ʻʜʥʫʚʘʪʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʘʥʽ ʟ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ ʚ ʦʜʠʥ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. Mashup ʩʠʩʪʝʤʠ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʽ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʽ ʪʦʤʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʩʝ ʙʽʣʴʰʝ ʨʦʟʨʦʙʥʠʢʽʚ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

Mashup ʪʝʭʥʦʣʦʛʽʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ Web 2.0 

ʜʘʥʠʭ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʽ - ʚʦʥʠ ʤʘʶʪʴ ʜʝʷʢʫ 

ʩʝʤʘʥʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʦʜʥʘʢ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʾʭ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʟʘʟʚʠʯʘʡ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʩʭʝʤʦʶ ʜʘʥʠʭ, ʤʦʞʝ ʤʽʩʪʠʪʠʩʷ ʚ ʥʠʭ ʩʘʤʠʭ. ʆʜʥʘʢ, ʽʩʥʫʶʯʽ 

ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʦʨʽʻʥʪʦʚʘʥʽ 

ʥʘ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʟʘʜʘʯʽ ʽʟ ʜʦʩʪʘʪʥʴʦ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʧʨʝʜʤʝʪʥʠʤʠ 

ʦʙʣʘʩʪʷʤʠ ʽ ʧʦʩʪʽʡʥʠʤʠ ʣʦʢʘʣʴʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʥʘʥʴ.  

ʈʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʤʽʩʪʫ ʜʘʥʠʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ web-ʩʠʩʪʝʤʘʭ ʪʘ ʟʜʘʪʥʦʾ 

ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʚʭʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʘʢʪʫʘʣʴʥʦ 
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ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʪʘʢʽ ʬʘʢʪʦʨʠ ʷʢ: ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʩʝʤʘʥʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, 

ʘ ʪʘʢʦʞ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʥʽʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʠʥʘʤʽʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ Mashup. ʇʨʘʢʪʠʯʥʠʡ ʯʠʥʥʠʢ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʬʦʨʤʘʪʽʚ ʧʦʜʘʥʥʷ, ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ web-ʩʠʩʪʝʤʘʭ ʧʨʠ ʾʭ ʜʠʥʘʤʽʯʥʽʡ ʽʥʪʝʛʨʘʮʽʾ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʚʠʨʽʰʝʥʥʷʤ ʟʘʜʘʯ ʧʦʢʨʘʱʝʥʥʷ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ɯʥʪʝʨʥʝʪ ʚ ʩʴʦʛʦʜʥʽʰʥʶ 

ʝʨʫ ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʦʙô̒ ʤʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʪʘ ʟʤʽʩʪʫ, ʽʥʪʝʛʨʘʮʽʾ ʛʝʪʝʨʦʛʝʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʤʽʱʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʽ ʟʤʽʩʪʫ ʪʘ ʚʝʣʠʯʝʟʥʠʡ ʧʦʧʠʪ ʥʘ ʩʠʩʪʝʤʠ 

ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup.  

ʊʝʦʨʝʪʠʯʥʠʡ ʯʠʥʥʠʢ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ 

ʬʦʨʤʘʪʽʚ ʧʦʜʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ web-ʩʠʩʪʝʤʘʭ ʧʨʠ ʾʭ ʜʠʥʘʤʽʯʥʽʡ 

ʽʥʪʝʛʨʘʮʽʾ ʧʦʚôʷʟʘʥʠʡ ʽʟ ɯʊ ʩʝʤʘʥʪʠʯʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʧʨʠ 

ʾʭ ʽʥʪʝʛʨʘʮʽʾ. ʉʪʘʥʜʘʨʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʜʥʦʪʠʧʥʠʭ ʟʘʚʜʘʥʴ 

ʽʥʪʝʛʨʘʮʽʾ ʧʦʯʘʣʠ ʨʦʟʨʦʙʣʷʪʠʩʷ ʱʝ ʥʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ 

ʥʘʧʨʷʤʢʫ Mashup ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʘʢʪʠʚʥʦ ʧʦʯʘʣʠ ʨʦʟʚʠʚʘʪʠʩʷ 8 ʨʦʢʽʚ ʪʦʤʫ. .ɺ 

ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʌʽʰʝʨʘ (T. Fischer), ɹʘʢʘʣʦʚʘ (F. Bakalov), ʅʘʻʨʮʘ (A. 

Nauerz), ɸʣʪʽʥʝʣʘ (M. Altinel), ɹʨʘʫʥʘ (P. Brown), ʂʣʘʡʥʘ (S. Cline), ʄʘʨʢʣʘ (V. 

Markl), ʄʘʫ (L. Mau) ʪʘ ʉʽʥʛʘ (A. Singh) ʥʘʚʝʜʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʫʯʘʩʥʠʭ 

ʧʽʜʭʦʜʽʚ ʩʪʚʦʨʝʥʥʷ Mashup ʩʠʩʪʝʤ ʪʘ ʦʧʠʩ ʨʦʙʦʪʠ ʜʝʷʢʠʭ ʩʫʯʘʩʥʠʭ Mashup 

ʟʘʩʪʦʩʫʥʢʽʚ. ʍʝʥʜʨʽʢ (Hendrik), ɸʥʡʦʤʰʦʘ (A. Anjomshoaa) ʪʘ ʽʥ. ʦʧʠʩʫʶʪʴ, ʚ 

ʩʚʦʾʭ ʨʦʙʦʪʘʭ, Mashup ʟʘʩʦʙʠ ʜʣʷ ʘʥʘʣʽʟʫ ʨʽʟʥʦʛʦ  ʦʙôʻʤʫ ʜʘʥʠʭ. ʆʩʥʦʚʥʽ 

ʥʶʘʥʩʠ ʤʦʜʝʣʶʚʘʥʥʷ Mashup ʧʨʦʩʪʦʨʫ ʥʘʚʦʜʷʪʴ ʪʘʢʽ ʥʘʫʢʦʚʮʽ, ʷʢ:  ɸʙʽʪʙʫʣ (S. 

Abiteboul), ɻʨʽʥʰʧʝʥ (O. Greenshpan) ʪʘ ʄʽʣʦʫ (T. Milo). ʇʨʝʜʤʝʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʫ ʤʦʚʫ ʜʣʷ web-ʽʥʪʝʨʬʝʡʩʽʚ ʪʘ ʩʝʨʚʽʩʽʚ Mashup ʩʠʩʪʝʤ ʧʨʦʧʦʥʫʶʪʴ 

ʄʘʢʩʽʤʽʣʴʷʥ (E. Maximilien), ɺʽʣʢʽʥʩʦʥ (H. Wilkinson) ʽ ʊʘʡ (S. Tai). ɿʛʽʜʥʦ 

ʧʨʦʚʝʜʝʥʠʤ ʥʘʫʢʦʚʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʘʥʠʡ ʩʝʛʤʝʥʪ ɯʊ ʻ ʤʘʣʦ 

ʜʦʩʣʽʜʞʝʥʠʤ. ʂʦʞʥʠʡ ʦʢʨʝʤʠʡ ʧʨʦʝʢʪ ʨʝʘʣʽʟʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʟ ʧʦʯʘʪʢʫ, 
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ʬʘʢʪʠʯʥʦ ʥʘ ʦʩʥʦʚʽ ʩʚʦʾʭ ʽʜʝʡ ʪʘ ʨʽʰʝʥʴ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʦ 

ʚʠʩʚʽʪʣʝʥʽ ʩʫʪʪʻʚʽ ʪʝʦʨʝʪʠʯʥʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʠ, 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ, 

ʚʨʘʭʦʚʫʶʯʠ ʾʭ ʩʝʤʘʥʪʠʢʫ. ɺʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʚ ʘʥʘʣʽʟʽ, ʫʟʘʛʘʣʴʥʝʥʽ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup. ɸʢʪʫʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʽ ʧʨʠʥʮʠʧʽʚ ʩʝʤʘʥʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʽ ʬʦʨʤʘʪʽʚ ʧʦʜʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ web-ʩʠʩʪʝʤʘʭ ʧʨʠ ʾʭ 

ʜʠʥʘʤʽʯʥʽʡ ʽʥʪʝʛʨʘʮʽʾ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʽʜʧʦʚʽʜʘʻ ʥʘʫʢʦʚʦʤʫ ʥʘʧʨʷʤʫ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʥʘ ʪʝʤʫ 

çɼʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʨʝʩʫʨʩʽʚ ʙʘʟ ʜʘʥʠʭ, ʩʭʦʚʠʱ 

ʜʘʥʠʭ, ʧʨʦʩʪʦʨʽʚ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴ ʟ ʤʝʪʦʶ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʽʜʦʙʨʘʞʝʥʽ ʫ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʦʪʨʠʤʘʥʽ ʫ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʟʘ ʪʝʤʦʶ «ʈʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ 

ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʤʝʪʦʶ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚè ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0115U004228 (ʘʚʪʦʨ ʚʜʦʩʢʦʥʘʣʠʣʘ ʩʪʨʫʢʪʫʨʥʫ 

ʤʦʜʝʣʴ Mashup ʩʠʩʪʝʤʠ, ʨʦʟʨʦʙʠʣʘ ʤʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ ʪʘ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, 

ʷʢʠʡ ʤʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ - ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ ʜʘʥʠʭ ʫ web-ʩʠʩʪʝʤʘʭ ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ 
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ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫ 

web-ʩʠʩʪʝʤʘʭ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ 

ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ web-ʩʠʩʪʝʤ ʚ ʩʝʥʩʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Mashup;  

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ Mashup    

ʩʠʩʪʝʤ;  

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʫʟʛʦʜʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ;  

- ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʜʘʥʠʭ ʫ web-ʩʠʩʪʝʤʘʭ.  

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫ-

ʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫ web-ʩʠʩʪʝʤʘʭ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʠʥʘʤʽʯʥʦʛʦ ʦʙ'ʻʜʥʘʥʥʷ 

ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ Mashup. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʘʥʘʣʽʟʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ web-ʩʠʩʪʝʤ ʚ ʩʝʥʩʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

Mashup ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʦʨʽʶ ʩʠʩʪʝʤ ʪʘ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ. ɼʣʷ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʦʥʪʦʣʦʛʽʾ ʪʘ ʩʪʘʥʜʘʨʪ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶ-

ʚʘʥʥʷ IDEF5, ʪʝʦʨʽʶ ʤʥʦʞʠʥ ʪʘ ʤʘʪʝʤʘʪʠʯʥʫ ʣʦʛʽʢʫ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʽ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ ʧʦʜʘʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʠ ʩʝʨʚʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʧʨʦʮʝʩʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʥʦʚʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ: 
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ɺʧʝʨʰʝ 

- ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ Mashup 

ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʮʝʩʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʟʤʽʩʪʫ.  

- ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ 

ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʤʽʩʪʫ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʪʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ 

- ʉʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫ-

ʨʦʚʘʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʽʜʦʤʠʭ 

ʜʦʜʘʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʧʠʩʫ ʩʝʤʘʥʪʠʢʠ ʚʭʽʜʥʠʭ 

ʪʘ ʚʠʭʽʜʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʆʪʨʠʤʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ Mashup ʪʝʭʥʦʣʦʛʽʷ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʜʘʥʠʭ ʯʝʨʝʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʦʧʨʘʮʶʚʘʥʥʷ ʩʝʤʘʥʪʠʢʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʠʭ web-ʩʠʩʪʝʤ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ Mashup ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢ-

ʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʚʽʜʤʽʥʥʦʾ ʚʽʜ ʽʩʥʫʶʯʠʭ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʧʽʜʩʠʩʪʝʤ 

ʜʠʥʘʤʽʯʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ Mashup ʩʠʩʪʝʤʠ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʦ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ: ʟʙʽʣʴʰʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʦ 6 %, 

ʟʤʝʥʰʝʥʥʷ  ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ ʜʦ 6%, ʧʦʢʨʘʱʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ ʜʦ 10% ʫ ʩʠʩʪʝʤʽ, ʱʦ ʧʨʘʮʶʻ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ Mashup. 
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ʆʜʝʨʞʘʥʽ ʫ ʨʦʙʦʪʽ ʨʝʟʫʣʴʪʘʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʧʨʦʝʢʪʘʭ: News Mashup from 

Social Networks - ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʥʦʚʠʥ ʽʟ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ 

(http://snmashup.in), ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʨʦʝʢʪʽʚ ʜʣʷ: ʊʆɺ 

çʊʦʨʛʦʚʘ ʛʨʫʧʘ çʊʠʩʘè, ɼʇ çʃʘʪʦʨʠʮʷè ʪʘ ʌʆʇ ʉʠʜʦʨʷʢ ʈ.ɹ.; Shares and 

Discounts Mashup ï ʩʠʩʪʝʤʘ ʧʦʰʫʢʫ ʟʥʠʞʢʠ ʥʘ ʢʫʧʽʚʣ ʁʪʦʚʘʨʫ, ʦʪʨʠʤʘʥʥʷ 

ʧʦʩʣʫʛʠ ʪʦʱʦ (http://discountsmashup.in.ua); ʩʠʩʪʝʤʘʭ ʘʥʘʣʽʟʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ, ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ ʂɿ ʃʆʈ çʃʴʚʽʚʩʴʢʝ ʦʙʣʘʩʥʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʽʯʥʝ ʙʶʨʦè 

ʪʘ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʾ ʢʣʽʥʽʢʠ çʋʣʶʙʣʝʥʠʡ ʜʦʢʪʦʨè, ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʪʘʢʦʞ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʅʋ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ 

ʜʠʩʮʠʧʣʽʥʠ çʆʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ ʜʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ. ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʜʦʙʫʚʘʯʫ ʥʘʣʝʞʘʪʴ: [1, 2, 10] ï ʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

Mashup ʩʠʩʪʝʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ 

ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ; [4] ï ʦʧʠʩ ʧʨʦʮʝʩʫ ʪʘ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ 

ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʦʥʪʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʩʠʩʪʝʤ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ; [5] ï ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ Mashup ʩʠʩʪʝʤʠ, 

ʤʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ; [6, 14] ï ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʽʯʥʘ 

ʤʦʜʝʣʴ Mashup ʩʠʩʪʝʤʠ ʚ ʧʝʚʥʠʡ ʜʠʩʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ; [7, 10, 11] ï ʦʧʠʩ 

ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦ-ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʩʢʣʘʜʥʦʩʪʽ, ʧʨʠʥʮʠʧʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʽ; [14, 16] - 

ʜʦʩʣʽʜʞʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʜʣʷ ʧʦʙʫʜʦʚʠ Mashup ʩʠʩʪʝʤ; [3, 12, 13] ï 

ʦʧʠʩ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʥʪʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʦʰʫʢʫ ʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ; [15] ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʪʨʠʨʽʚʥʝʚʦʾ ʧʦʙʫʜʦʚʠ Mashup ʩʠʩʪʝʤʠ; [8, 9, 17] - ʦʧʠʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʘʩʝʪʥʦʛʦ 

ʤʝʪʦʜʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʫ ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʜʦʧʦʚʽʜʘʣʠʩʷ ʥʘ ʪʘʢʠʭ ʩʝʤʽʥʘʨʘʭ ʪʘ ʢʦʥʬʝʨʝʥʮʽʷʭ: ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ 

http://snmashup.in/
http://discountsmashup.in.ua/
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ʢʦʥʬʝʨʝʥʮʽʷ çɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʧʨʦʙʣʝʤʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʽʥʪʝʣʝʢʪʫè (ɿʘʣʽʟʥʠʡ ʇʦʨʪ, 25-28 ʪʨʘʚʥʷ 2015); The 7, 8, 9-th 

International Scientific and Technical Conference «Computer Sciences and 

Information Technologies» (Lviv, November 20-24, 2012; Lviv, November 11-16, 

2013; Lviv , November 18-22, 2014); The ɯɯɯ International Scientific-Practical 

Conference «Information Control Systems and Technologies» (Odessa, September 

23-25, 2014); ɯɯ, ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽ ̫çɯʥʬʦʨʤʘʮʽʷ, ʢʦʤʫʥʽʢʘʮʽʷ, 

ʩʫʩʧʽʣʴʩʪʚʦ 2014è (ʃʴʚʽʚ-ʉʣʘʚʩʴʢʝ, 16-19 ʪʨʘʚʥʷ 2013, 21-24 ʪʨʘʚʥʷ 2014); The 

6-th International Conference of Young Scientists «Computer Science and 

Engineering» (Lviv , November 21-23, 2013); ʍɯ ɺʽʜʢʨʠʪʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽ ̫

ɯʄʌʅ (ʃʴʚʽʚ, 17-18 ʪʨʘʚʥʷ 2012, 13-14 ʯʝʨʚʥʷ 2013). ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʨʝʛʫʣʷʨʥʦ ʜʦʧʦʚʽʜʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʢʘʬʝʜʨʠ 

çɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽè ʅʋ ñʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘò (2013-2015). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʚʽʜʦʙʨʘʞʝʥʽ ʫ 17 ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ, ʟ ʥʠʭ 6 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 1 ʧʫʙʣʽʢʘʮʽ ̫

ʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ, ʷʢʝ ʚʭʦʜʠʪʴ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ 

(Index Copernicus, Ulrich's Periodicals Directory, DRIVER, Bielefeld Academic 

Search Engine (BASE), ʈʀʅʎ, ResearchBib, Directory of Open Access Journals 

(DOAJ), WorldCat, EBSCO), 2 ʧʫʙʣʽʢʘʮʽʾ ʫ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ 

ʽʥʰʠʭ ʜʝʨʞʘʚ (ʚʢʣʶʯʝʥ ̔ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ BazTech, Cabell's 

Direc-tory, CNKI Scholar, ERIH PLUS, Index Copernicus, J-Gate, Google Scholar, 

TEMA Technik und Management) ʪʘ 8 ʧʫʙʣʽʢʘʮʽʡ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʥʘʫʢʦʚʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ, ʦʙʩʷʛʦʤ 164 ʩʪʦʨʽʥʢʠ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʦʜʘʪʢʽʚ. ʆʩʥʦʚʥʠʡ ʪʝʢʩʪ ʨʦʙʦʪʠ ʚʠʢʣʘʜʝʥʦ ʥʘ 137 ʩʪʦʨʽʥʢʘʭ, 

ʜʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ 29 ʨʠʩʫʥʢʽʚ ʪʘ 13 ʪʘʙʣʠʮʴ. ɹʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʩʧʠʩʦʢ ʥʘʣʽʯʫʻ 

160 ʥʘʡʤʝʥʫʚʘʥʴ.  
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ʈʆɿɼɯʃ 1 ʊɽʆʈɽʊʀʂʆ-ʄɽʊʆɼʆʃʆɻɯʏʅɯ ɿɸʉɸɼʀ 

ɼʀʅɸʄɯʏʅʆɰ ɯʅʊɽɻʈɸʎɯɰ ʉʃɸɹʆʉʊʈʋʂʊʋʈʆɺɸʅʀʍ 

ɼɸʅʀʍ ʋ WEB-ʉʀʉʊɽʄɸʍ 

1.1 ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

1.1.1 ʉʮʝʥʘʨʽʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ɯʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ (ɯɼ) ʚ ʢʦʥʪʝʢʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɯʉ) ʨʦʟʛʣʷ-

ʜʘʻʪʴʩʷ ʷʢ ʥʘʜʘʥʥʷ ʻʜʠʥʦʛʦ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʦ ʜʝʷʢʦʾ ʤʥʦʞʠʥʠ 

ʥʝʟʘʣʝʞʥʠʭ ʥʝʦʜʥʦʨʽʜʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ [17, 18]. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ (ɯʈ) ʚʩʽʻʾ ʤʥʦʞʠʥʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʜʞʝʨʝʣ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ 

ʷʢ ʥʦʚʠʡ ʻʜʠʥʠʡ ʩʝʨʚʽʩ [1]. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ (ʨʠʩ. 4.1) ʤʽʩʪʠʪʴ 

ʥʘʩʪʫʧʥʽ ʩʢʣʘʜʦʚʽ: ʜʦʩʪʫʧʥʽʩʪʴ, ʚʽʜʢʨʠʪʽʩʪʴ, ʦʯʠʱʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ, ʜʦʩʪʘʚʢʘ, 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʫʜʠʪ, ʤʦʥʽʪʦʨʠʥʛ ʽ ʟʚʽʪʥʽʩʪʴ. 

 

ʈʠʩʫʥʦʢ 1.1 - ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʮʝʩʫ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

 

ɼʦʩʪʫʧʥʽʩʪʴ - ʜʘʥʽ ʥʘʜʭʦʜʷʪʴ ʟ ʙʘʛʘʪʴʦʭ ʜʞʝʨʝʣ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫʩʧʘʜʢʦʚʘʥʠʭ 

ʩʠʩʪʝʤ, ʙʘʟ ʜʘʥʠʭ, ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ, ʨʽʟʥʠʭ XML ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʨʽʟʥʠʭ ʪʠʧʽʚ 
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ʜʦʢʫʤʝʥʪʽʚ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʜʦʩʪʫʧ ʜʦ ʮʠʭ ʜʞʝʨʝʣ ʻ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ 

ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. 

ɺʽʜʢʨʠʪʽʩʪʴ - ʧʝʨʝʜʙʘʯʘʻ ʦʙ'ʻʜʥʘʥʥʷ ʚʩʽʭ ʜʞʝʨʝʣ ʜʘʥʠʭ ʚʽʜʢʨʠʪʦ, ʽ 

ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʤʘʣʦʚʠʚʯʝʥʠʭ ʘʙʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʦʧʠʩʘʥʠʭ ʜʞʝʨʝʣ.  

ʆʯʠʱʝʥʥʷ ï ʜʘʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʯʠʱʝʥʽ ʜʣʷ ʪʦʯʥʦʩʪʽ ʽ ʮʽʣʽʩʥʦʩʪʽ. 

ʆʯʠʱʝʥʥʷ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʜʦʜʘʶʯʠ 

ʚʽʜʩʫʪʥʽ ʝʣʝʤʝʥʪʠ ʽ ʟʥʘʯʝʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʜʘʥʠʭ, 

ʧʝʨʝʚʽʨʢʫ ʜʘʥʠʭ ʽ ʚʠʜʘʣʝʥʥʷ ʧʦʚʪʦʨʶʚʘʥʠʭ ʟʘʧʠʩʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ - ʮʝʡ ʢʨʦʢ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʙ'ʻʜʥʘʥʥʷ ʜʘʥʠʭ ʚʩʽʭ ʩʠʩʪʝʤ, ʜʦʩʪʫʧ 

ʜʦ ʬʨʘʛʤʝʥʪʽʚ ʜʘʥʠʭ ʮʠʭ ʩʠʩʪʝʤ, ʩʪʚʦʨʶʶʯʠ ʪʦʯʥʝ ʽ ʫʟʛʦʜʞʝʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʘʢʪʠʚʽʚ ʜʣʷ ʦʧʝʨʘʮʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʨʽʰʝʥʥʷʤʠ.  

ɼʦʩʪʘʚʢʘ - ʧʨʘʚʠʣʴʥʽ, ʚʽʜʧʦʚʽʜʥʽ ʜʘʥʽ ʜʦʩʪʫʧʥʽ ʚ ʥʘʣʝʞʥʽʡ ʬʦʨʤʽ, ʩʚʦʻʯʘʩʥʦ 

ʚʩʽʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽ ʩʠʩʪʝʤʘʤ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʪʘʢʦʛʦ ʜʦʩʪʫʧʫ. ʎʝ ʤʦʞʝ 

ʦʟʥʘʯʘʪʠ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʠ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʨʝʟʫʣʴʪʘʪʫ ʫ ʚʠʛʣʷʜʽ 

ʦʢʨʝʤʦʛʦ ʟʘʧʠʩʫ ʘʙʦ ʥʝʚʝʣʠʢʠʭ ʥʘʙʦʨʽʚ ʚʽʜʧʦʚʽʜʝʡ, ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʷʢʠʭ ʻ 

ʚʝʣʠʢʽ ʥʘʙʦʨʠ ʜʘʥʠʭ ʜʣʷ ʟʚʽʪʥʦʩʪʽ ʚ ʤʘʩʰʪʘʙʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʋʧʨʘʚʣʽʥʥʷ - ʮʝ ʧʦʻʜʥʘʥʥʷ ʥʘʙʦʨʽʚ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ XML, ʷʢʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʷʪʠ ʜʘʥʠʤʠ; ʙʽʟʥʝʩ-ʘʥʘʣʽʪʠʢʽʚ, ʘʨʭʽʪʝʢʪʦʨʽʚ, ʨʦʟʨʦʙʥʠʢʽʚ ʽ 

ʤʝʥʝʜʞʝʨʽʚ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʙʦʨʫ ʧʨʘʚʠʣ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, 

ʧʨʦʮʝʩʽʚ, ʤʝʪʦʜʽʚ ʽ ʧʨʦʮʝʜʫʨ, ʪʠʤ ʩʘʤʠʤ ʟʘʭʦʧʣʶʶʯʠ ʽ ʨʝʘʣʽʟʘʮʽʶ ʚʩʽʭ 

ʦʩʥʦʚʥʠʭ ʨʦʙʽʪ, ʚʠʢʦʥʘʥʠʭ ʚ ʧ'ʷʪʠ ʧʦʧʝʨʝʜʥʽʭ ʢʨʦʢʘʭ.  

ɸʫʜʠʪ, ʤʦʥʽʪʦʨʠʥʛ ʽ ʟʚʽʪʥʽʩʪʴ - ʧ̔ ʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʝʤʘʥʪʠʢʫ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ, ʚʠʧʨʘʚʣʝʥʽ ʧʦʤʠʣʢʠ, ʽ ʨʦʟʛʣʷʥʫʪʦ 

ʧʠʪʘʥʥʷ ʷʢʦʩʪʽ ʧʦʪʨʽʙʥʝ ʧʦʩʪʽʡʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʘʥʘʣʽʟ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʜʘʥʽ 

ʧʨʘʚʠʣʴʥʦ, ʥʘʜʽʡʥʦ ʽ ʜʦʩʪʫʧʥʦ.  

ʉʠʩʪʝʤʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʢʨʠʪʝʨʽʷʤ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʽʥʪʝʛʨʘʮʽʾ 

ʜʘʥʠʭ (ʉɯɼ) [6, 7, 11]. ɼʞʝʨʝʣʘʤʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʻ: 
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ʪʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʙʘʟ ʜʘʥʠʭ, web-ʩʘʡʪʠ, ʨʝʧʦʟʠʪʦʨʽʾ, ʬʘʡʣʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʜʘʥʠʭ, ʪʦʱʦ [27, 87]. ɼʦ ʧʨʦʛʨʘʤʥʠʭ ʉɯɼ ʚʽʜʥʦʩʷʪʴ ʨʽʰʝʥʥʷ, ʱʦ ʥʘʜʘʶʪʴ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʦʩʪʫʧʫ ʽ ʜʦʩʪʘʚʢʠ ʜʘʥʠʭ ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʩʮʝʥʘʨʽʾʚ ʽʥʪʝʛʨʘʮʽʾ, 

ʷʢʽ ʦʧʠʩʘʥʦ ʫ ʪʘʙʣʠʮʽ 1.1 [44]. 

 

ʊʘʙʣʠʮʷ 1.1 - ʉʮʝʥʘʨʽʾ ʥ̔ʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʉʮʝʥʘʨʽʡ ʆʧʠʩ ʩʮʝʥʘʨʽʶ 

ʆʪʨʠʤʘʥʥʷ ʜʘʥʠʭ 

ʜʣʷ ʨʦʙʦʪʠ ʨʽʟʥʠʭ 

ʩʠʩʪʝʤ ʙʽʟʥʝʩ-ʘʥʘʣʽ-

ʪʠʢʠ 

ɺʠʣʫʯʝʥʥʷ ʜʘʥʠʭ ʟ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʦʧʝʨʘʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʽ ʦʙ'ʻʜʥʘʥʥʷ ʮʠʭ ʜʘʥʠʭ, 

ʧʦʜʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. 

ʇʦʙʫʜʦʚʘ ʽʥʪʝʛʨʦʚʘ-

ʥʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʪʘ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʱʦ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʙʽʟʥʝʩʫ  [88]. 

ʄʽʛʨʘʮʽʷ/ʧʝʨʝʪʚʦʨʝ-

ʥʥʷ ʜʘʥʠʭ 

ɺʠʢʦʥʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʜʘʥʠʭ, ʟʘʪʨʝʙʫʚʘʥʠʭ ʧʨʠ ʟʘʤʽʥʽ ʫʩʧʘʜʢʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ ʽ 

ʜʣʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʘʥʠʭ ʧʨʠ ʟʣʠʪʪʽ ʽ ʧʨʠʜʙʘʥʥʽ ʢʦʤʧʘʥʽʡ. 

ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʜʘʥʠʭ 

ʤʽʞ ʩʠʩʪʝʤʘʤʠ  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʥʘ ʨʽʚʥʽ ɹɼ, 

ʚʢʣʶʯʘʶʯʠ ʷʢ ʚʥʫʪʨʽʰʥʽ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽ ɹɼ. 

ʌʝʜʝʨʘʪʠʚʥʝ 

ʦʙ'ʻʜʥʘʥʥʷ ʜʘʥʠʭ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʽʟ ʩʫʢʫʧʥʦʩʪʽ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ. 

ʉʝʨʚʽʩʠ ʜʘʥʠʭ ʚ 

ʢʦʥʪʝʢʩʪʽ ʩʝʨʚʽʩ-

ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠ  

ʈʝʘʣʽʟʘʮʽʷ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʚ ʨʘʤʢʘʭ SOA. ʎʝ ʥʝ 

ʦʢʨʝʤʠʡ ʩʮʝʥʘʨʽʡ, ʘ, ʰʚʠʜʰʝ, ʥʦʚʠʡ ʤʝʪʦʜ ʽʥʪʝʛʨʘʮʽʾ, 

ʱʦ ʥʘʙʫʚ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʟʚôʷʟʢʫ ʽʟ ʟʨʦʩʪʘʥʥʷʤ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʝʨʚʽʩʥʠʭ ʘʨʭʽʪʝʢʪʫʨ ʽ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ, ʚ ʧʨʠʥʮʠʧʽ, ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʟ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʧʘʜʢʽʚ [83]. 

ʋʥʽʬʽʢʘʮʽʷ ʩʪʨʫʢʪʫ-

ʨʦʚʘʥʠʭ ʽ ʥʝʩʪʨʫʢʪʫ-

ʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʎʝ ʪʘʢʦʞ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʽʥʪʝʛʨʘʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʧʣʘʪʬʦʨʤʠ ʫʧʨʘʚʣʽʥʥʷ, 

ʟʜʘʪʥʦʶ ʦʭʦʧʠʪʠ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʜʦʚʽʣʴʥʠʭ ʪʠʧʽʚ. 
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1.1.2 ʆʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʆʩʥʦʚʥʠʤʠ ʦʙʣʘʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʻ [45]: 

1) ɯʥʪʝʛʨʘʮʽʷ ʩʭʝʤ ɹɼ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʩʭʝʤʠ ɹɼ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦ,ʾ ʚʦʥʠ ʯʘʩʪʦ ʤʘʶʪʴ ʨʽʟʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʪʝʨʤʽʥʦʣʦʛʽʶ. ʋ 

ʧʽʜʩʫʤʢʫ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʦʤʦʥʽʤʽʾ, ʩʠʥʦʥʽʤʽʾ, ʘʙʩʦʣʶʪʥʦʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʦʥʷʪʴ. ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʻ ʟʥʘʭʦʜʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʤʽʞ ʜʚʦʤʘ ʩʭʝʤʘʤʠ ʜʘʥʠʭ. ʇʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ 

ʝʣʝʤʝʥʪʠ, ʱʦ ʟʙʽʛʘʶʪʴʩʷ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʫʟʘʛʘʣʴʥʝʥʫ ʩʭʝʤʫ (ʚ 

ʨʘʟʽ ʢʦʥʩʦʣʽʜʘʮʽʾ) ʘʙʦ ʫʟʘʛʘʣʴʥʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʷʢʱʦ ʦʙʨʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʬʝʜʝʨʘʣʽʟʦʚʘʥʠʭ ʙʘʟ ʜʘʥʠʭ. 

2) ʉʭʦʚʠʱʘ ʜʘʥʠʭ (ʉɼ). ʉʴʦʛʦʜʥʽ, ʽʩʥʫʻ ʯʠʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʉɼ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʟʠʩ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ). ɼʘʥʽ ʜʞʝʨʝʣ 

ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʤʽʥʥʫ ʚʽʜ ʩʭʦʚʠʱ ʩʪʨʫʢʪʫʨʫ ʽ ʪʦʤʫ ʦʨʠʛʽʥʘʣʴʥʽ ʜʘʥʽ 

ʥʝʦʙʭʽʜʥʦ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ETL 

(Extract, Transform, Load).  

3) ʇʨʦʩʪʦʨʠ ʜʘʥʠʭ. ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʟʽʰʪʦʚʭʥʫʚʩʷ ʽʟ ʨʦʙʦʪʦ  ʁ ʫ 

ʚʩʝʩʚʽʪʥʽʡ ʤʝʨʝʞʽ, ʜʝ ʽʩʥʫʻ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʜʘʥʠʭ ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʩʘʤʝ ʤʦʜʝʣʽ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʝ ʧʦʥʷʪʪʷ, ʷʢ ʧʨʦʩʪʽʨ ʜʘʥʠʭ (ʇɼ). ʇʨʦʩʪʽʨ ʜʘʥʠʭ ï ʮʝ 

ʩʫʢʫʧʥʽʩʪʴ ɹɼ, ʉɼ, ʩʪʘʪʠʯʥʠʭ web-ʩʪʦʨʽʥʦʢ, ʟʘʩʦʙʽʚ ʽʥʪʝʛʨʘʮʽʾ, ʣʦʢʘʣʴʥʠʭ 

ʩʭʦʚʠʱ ʪʘ ʽʥʜʝʢʩʽʚ,  ʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʩʦʙʽʚ ʧʦʰʫʢʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʘʥʠʭ [2, 5, 8, 23, 29].   

4) ɽʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ. ɽʣʝʢʪʨʦʥʥʘ ʢʦʤʝʨʮʽʷ - ʮʝ ʥʘʙʽʨ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʩʝʨʚʽʩʽʚ, ʱʦ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʚ ɯʥʪʝʨʥʝʪʽ ʩʚʦʾ ʪʦʚʘʨʠ ʽ ʧʦʩʣʫʛʠ, 

ʧʨʠʡʤʘʪʠ ʟʘʤʦʚʣʝʥʥʷ, ʚʠʩʪʘʚʣʷʪʠ ʨʘʭʫʥʢʠ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʫʚʘʪʠ ʦʧʣʘʪʫ ʽ 

ʧʝʨʝʚʦʜʠʪʠ ʛʨʦʰʽ ʢʦʥʪʨʘʛʝʥʪʘʤ ʯʝʨʝʟ ɺʩʝʩʚʽʪʥʶ ʤʝʨʝʞʫ.  

5) ʉʝʤʘʥʪʠʯʥʘ ʦʙʨʦʙʢʘ ʟʘʧʠʪʽʚ. ʇʦʧʝʨʝʜʥʽ ʧʨʠʢʣʘʜʠ ʭʘʨʘʢʪʝʨʥʽ ʪʠʤ, ʱʦ 

ʚʦʥʠ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʭʝʤʠ ʜʘʥʠʭ ʘʙʦ, 

ʧʨʠʥʘʡʤʥʽ, ʝʪʘʧʽ ʾʾ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʟ ʧʨʠʯʠʥʠ ʧʨʠʻʜʥʘʥʥʷ ʥʦʚʦʛʦ ʜʞʝʨʝʣʘ. 
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ɿʦʚʩʽʤ ʽʥʰʠʡ ʩʮʝʥʘʨʽʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʽʜ ʯʘʩ ʾʭ ʚʠʢʦʥʘʥʥʷ (run-time). ʂʦʨʠʩʪʫʚʘʯ ʷʚʥʦ ʚʢʘʟʫʻ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ, 

ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʟʘʧʠʪʦʤ, ʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ 

ʜʦʩʪʦʚʽʨʥʝ ʽ ʘʢʪʫʘʣʴʥʝ ʜʞʝʨʝʣʦ ʜʘʥʠʭ ʜʣʷ ʮʴʦʛʦ ʟʘʧʠʪʫ, ʧʝʨʝʪʚʦʨʠʪʠ ʥʘʟʚʠ 

ʩʪʦʚʧʮʽʚ ʽ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ ʫ ʘʜʝʢʚʘʪʥʠʡ ʜʣʷ ʚʠʙʨʘʥʦʛʦ ʜʞʝʨʝʣʘ ʬʦʨʤʘʪ, 

ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ ʽ ʧʦʚʝʨʥʫʪʠ ʡʦʛʦ ʚ ʪʝʨʤʽʥʘʭ ʢʦʨʠʩʪʫʚʘʯʘ.  

1.1.3 ɺʠʤʦʛʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʇʨʠ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʦʩʥʦʚʦʧʦʣʦʞʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʚʣʘʩʪʠʚʽʩʪʴ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɯʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʴ - 

ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʜʦʚʽʣʴʥʠʭ ʥʝʦʜʥʦʨʽʜʥʠʭ, 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʽʟ ʫʥʽʬʽʢʦʚʘʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ [9]. ʊʘʢʦʞ, ʧʽʜ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʽʩʪʶ ʨʦʟʫʤʽʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ɯʉ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ ɯʉ. ʊʘʢʘ 

ʚʟʘʻʤʦʜʽʷ ʤʦʞʝ ʚʠʨʘʞʘʪʠʩʷ ʫ ʚʠʛʣʷʜʽ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ, ʫʟʛʦʜʞʝʥʠʭ ʟʤʽʥ ɹɼ, ʪʦʱʦ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʚʠʥʠʢʘʻ ʧʨʠ ʟʚ'ʷʟʫʚʘʥʥʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚ-

ʧʘʨʪʥʝʨʽʚ, ʫʟʛʦʜʞʝʥʥʽ ʨʦʙʦʪʠ ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʧʨʠʡʥʷʪʠʤʠ 

ʩʪʘʥʜʘʨʪʥʠʤʠ ʨʽʰʝʥʥʷʤʠ. ʊʘʢʦʞ ʚʣʘʩʪʠʚʽʩʪʴ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʧʨʠ ʽʥʪʝʛʨʘʮʽʾ ʜʝʢʽʣʴʢʦʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʜʦʜʘʥʥʽ ʚ 

ʩʪʚʦʨʶʚʘʥʫ ʩʠʩʪʝʤʫ ʙʘʟʠ ʜʘʥʠʭ ʨʘʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʠʭ ʩʭʦʚʠʱ ʜʘʥʠʭ, ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʢʦʤʧʣʝʢʩʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʫ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ. ɺʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʘʩʧʝʢʪʠ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ: ʩʪʨʫʢʪʫʨʥʠʡ ʽ 

ʩʝʤʘʥʪʠʯʥʠʡ [12]. 

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʜʦʩʷʛʥʝʥʥʷ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʩʪʦʩʫʶʪʴʩʷ ʾʾ ʩʠʥʪʘʢʩʠʯʥʠʭ (ʩʪʨʫʢʪʫʨʥʠʭ) ʘʩʧʝʢʪʽʚ, ʪʦʙʪʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʫʟʛʦʜʞʝʥʥʷ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʾʭ 

ʬʦʨʤʘʪʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʨʦʟʰʠʨʶʚʘʥʴ ʤʝʪʘʤʦʚʦʶ [19, 42, 52]. ʋʥʽʚʝʨʩʘʣʴʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ 

ʩʝʤʘʥʪʠʯʥʦʤʫ ʨʽʚʥʽ ʚ ʜʘʥʠʡ ʯʘʩ ʚʽʜʩʫʪʥʽ.  
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ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʚ ʰʠʨʦʢʦ ʨʦʟʛʦʨʥʫʪʠʭ ʨʦʟʨʦʙʢʘʭ 

ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢ (Digital Libraries) [6, 22, 75, 105] ʧʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ 

ʥʝʦʜʥʦʨʽʜʥʠʭ ʜʘʥʠʭ ʩʪʘʣʠ ʛʨʘʪʠ ʢʣʶʯʦʚʫ ʨʦʣʴ, ʧʨʠʯʦʤʫ ʚʠʥʠʢʘʻ, ʪʘʢʦʞ, ʟʘʜʘʯʘ 

ʽʥʪʝʛʨʘʮʽʾ ʪʝʢʩʪʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʨʽʟʥʠʭ ʥʝʟʘʣʝʞʥʠʭ ʜʞʝʨʝʣ [110, 

151, 158]. 

ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ 

ʛʨʫʧʠ, ʷʢʽ ʦʧʠʩʘʥʦ ʥʘ ʨʠʩ. 1.2. 

 

 

ʈʠʩʫʥʦʢ 1.2 - ɻʨʫʧʠ ʧʨʦʙʣʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

1.1.4 ʈʦʣʴ ʩʪʘʥʜʘʨʪʽʚ ʜʣʷ ʩʠʩʪʝʤ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʧʨʦʝʢʪʫʚʘʥʥ ̔

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ - ʥʘʩʘʤʧʝʨʝʜ ʪʦʤʫ, ʱʦ ʩʪʘʥʜʘʨʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪ ʤʽʞ ʩʦʙʦʶ [109]. ʏʠʤ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ, 

ʨʦʟʧʦʜʽʣʝʥʦʶ ʽ ʪʠʨʘʞʦʚʘʥʦʶ ʻ ʩʠʩʪʝʤʘ, ʪʠʤ ʚʠʟʥʘʯʘʣʴʥʘ ʡ ʢʦʥʩʦʣʽʜʫʶʯʘ ʨʦʣʴ 

ʩʪʘʥʜʘʨʪʽʚ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. ʉʪʘʥʜʘʨʪʠ ʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ ʬʦʨʤʘʣʽʟʫʶʪʴ ʢʨʘʱʽ ʧʨʘʢʪʠʢʠ. ʉʪʨʦʛʦ ʢʘʞʫʯʠ, ʧʨʠʡʥʷʪʦ 

ʨʦʟʨʽʟʥʷʪʠ ʩʪʘʥʜʘʨʪʠ ʜʝ-ʶʨʝ, ʪʦʙʪʦ ʨʦʟʨʦʙʣʝʥʽ ʽ ʧʽʜʪʨʠʤʫʚʘʥʽ ʦʬʽʮʽʡʥʠʤʠ 

ʦʨʛʘʥʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʪʘʢʠʤʠ ʷʢ ʄʽʞʥʘʨʦʜʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ - 

ISO, ʽ ʩʪʘʥʜʘʨʪʠ ʜʝ-ʬʘʢʪʦ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʽʩʥʫʶʯʦʤʫ ʰʠʨʦʢʦʤʫ ʧʦʰʠʨʝʥʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʦʣʦʛʽʾ ʘʙʦ ʧʨʦʜʫʢʪʫ. 

ʋ ʩʠʩʪʝʤʘʭ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʷʜ ʦʬʽʮʽʡʥʠʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʘ ʪʘʢʦʞ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʜʝ-ʬʘʢʪʦ. ʉʝʨʝʜ 

ʥʠʭ: 
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- ʩʪʘʥʜʘʨʪʠ ʧʨʦʪʦʢʦʣʽʚ: RPC, ODBC, IIOP, SOAP; 

- ʤʦʚʠ ʦʧʠʩʫ ʜʘʥʠʭ  ̔ʽʥʪʝʨʬʝʡʩʽʚ: HTML, XML, IDL, WSDL; 

- ʤʦʚʠ ʦʧʠʩʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ: UML, BPEL; 

- ʩʪʘʥʜʘʨʪʠ ʨʝʣʷʮʽʡʥʠʭ ɹɼ: SQL: 2008, SQL / MED, SQL / XML ; 

- ʦʙ'ʻʢʪʥʽ ʩʪʘʥʜʘʨʪʠ: ODMG, CORBA; 

- ʩʪʘʥʜʘʨʪʠ ʤʝʪʘʜʘʥʠʭ: DC, UML, CWM; 

- ʩʪʘʥʜʘʨʪʠ SOA: WSDL, UDDI, SOAP. 

ʆʩʥʦʚʦʶ ʩʪʘʥʜʘʨʪʫ ISO 15926 [101] «ɯʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʫʩʪʘʥʦʚʦʢ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ» ʻ ʤʦʜʝʣʴ ʜʘʥʠʭ, ʱʦ ʦʧʠʩʫʻ ʚʩʝ, ʱʦ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʧʽʜʪʨʠʤʢʦʶ ʟʘʭʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʫʩʪʘʥʦʚʦʢ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʽ ʚ ʻʜʠʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʾ ʦʥʪʦʣʦʛʽʾ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʞʠʪʪʻʚʠʡ ʮʠʢʣ. 

ʇʨʦʧʦʥʦʚʘʥʘ ʩʪʘʥʜʘʨʪʦʤ ʦʥʪʦʣʦʛʽʷ ʧʽʜʪʨʠʤʫʻ ʚʩʽ ʛʨʫʧʠ ʦʧʠʩʽʚ, ʷʢʠʤʠ ʤʦʞʫʪʴ 

ʚʦʣʦʜʽʪʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʫʩʪʘʥʦʚʢʠ ʽʥʞʝʥʝʨʠ-ʪʝʭʥʦʣʦʛʠ, ʽʥʞʝʥʝʨʠ ʟ 

ʦʙʣʘʜʥʘʥʥʷ, ʽʥʞʝʥʝʨʠ ʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʽʥʰʽ ʬʘʭʽʚʮʽ. ʅʘ ʙʘʟʽ ʮʽʻʾ 

ʤʦʜʝʣʽ ʜʘʥʠʭ ʧʨʦʧʦʥʫʶʪʴʩʷ ʤʝʭʘʥʽʟʤʠ ʚʘʣʽʜʘʮʽʾ, ʽʥʪʝʛʨʘʮʽʾ, ʘʥʘʣʽʟʫ, ʪʦʱʦ.  

 

1.2 ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ  

1.2.1 ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ  

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ [160]:  

1) ʂʦʥʩʦʣʽʜʘʮʽʷ (ʮʝʥʪʨʘʣʽʟʘʮʽʷ ʟʙʝʨʽʛʘʥʥʷ). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʴʦʛʦ 

ʧʽʜʭʦʜʫ ʜʘʥʽ ʚʠʪʷʛʫʶʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʜʞʝʨʝʣ ʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʦʜʥʝ ʧʦʩʪʽʡʥʝ 

ʤʽʩʮʝ ʟʙʝʨʽʛʘʥʥʷ (ʨʠʩ. 1.3.). ɼʣʷ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʭʘʨʘʢʪʝʨʥʝ ʧʘʢʝʪʥʝ ʚʠʣʫʯʝʥʥʷ 

ʜʘʥʠʭ ʟ ʜʞʝʨʝʣʘ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʽʞ ʚʠʭʽʜʥʠʤ ʽ ʮʽʣʴʦʚʠʤ ʬʦʨʤʘʪʦʤ ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʧʦʜʘʣʴʰʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʫ ʩʭʦʚʠʱʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʷʢʦʾ ʟʘʪʨʠʤʢʠ 

ʧʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ. ʆʜʥʘʢ ʟʘʪʨʠʤʢʘ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʥʘʩʪʽʣʴʢʠ ʢʨʠʪʠʯʥʘ, 

ʦʩʢʽʣʴʢʠ ʟʘʩʦʙʠ ʘʥʘʣʽʟʫ ʽ ʧʨʦʛʥʦʟʫ ʦʧʝʨʫʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʠʤʠ ʯʘʩʦʚʠʤʠ 
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ʽʥʪʝʨʚʘʣʘʤʠ. ʊʝʭʥʦʣʦʛʽʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ, ʥʦʩʠʪʴ ʥʘʟʚʫ 

ETL (Extract-Transform-Load). 

 

ʈʠʩʫʥʦʢ 1.3 - ɯʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ 

 

ʇʨʦʮʝʩ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʭʦʜʠʪʴ ʚ ʪʨʠ ʝʪʘʧʠ: ʚʠʣʫʯʝʥʥʷ ʜʘʥʠʭ ʟ ʜʞʝʨʝʣʘ 

(extract), ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʽʞ ʚʠʭʽʜʥʠʤ ʽ ʮʽʣʴʦʚʠʤ ʬʦʨʤʘʪʦʤ ʘʙʦ ʩʪʨʫʢʪʫʨʦʶ 

(transform) ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ ʮʽʣʴʦʚʝ ʤʽʩʮʝ ʟʙʝʨʽʛʘʥʥʷ (load). ʅʘʡʚʘʛʦʤʽʰʽ 

ʧʝʨʝʚʘʛʠ ʧʽʜʭʦʜʫ - ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ, ʷʢʽʩʪʴ ʟʙʝʨʝʞʝʥʠʭ ʜʘʥʠʭ 

(ʱʦ ʧʨʦʡʰʣʠ ʫʟʛʦʜʞʝʥʥʷ ʽ ʦʯʠʩʪʢʫ) ʧʨʦʩʪʦʪʘ ʽ ʟʨʫʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

2) ʌʝʜʝʨʘʣʽʟʘʮʽʷ (ʫʥʽʬʽʢʘʮʽʷ ʜʦʩʪʫʧʫ). ʌʝʜʝʨʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʻʜʠʥʝ ʚʽʨʪʫʘʣʴʥʝ ʙʘʯʝʥʥʷ ʨʽʟʥʦʨʽʜʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʜʘʥʽ ʬʘʢʪʠʯʥʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʽ ʩʪʨʫʢʪʫʨʦʶ ʜʞʝʨʝʣʘʭ (ʧʨʦʩʪʽ ʬʘʡʣʠ, web-

ʩʘʡʪʠ, ɹɼ), ʽʥʬʦʨʤʘʮʽʷ ʚ ʷʢʠʭ ʤʦʞʝ ʯʘʩʪʢʦʚʦ ʜʫʙʣʶʚʘʪʠʩʷ. ɼʞʝʨʝʣʘ 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʚʥʽʩʪʶ ʘʚʪʦʥʦʤʥʠʤʠ, ʘ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʟʚʦʜʠʪʴʩʷ ʜʦ ʽʥʪʝʛʨʘʮʽʾ 

ʩʭʝʤ ʟʙʝʨʽʛʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʢʦʤʧʦʥʝʥʪʠ (ʧʨʦʮʝʩʦʨʘ ʬʝʜʝʨʘʣʽʟʘʮʽʾ), 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʟʦʨʠʡ ʜʦʩʪʫʧ ʜʦ ʬʽʟʠʯʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʘʥʠʭ. ʇʨʦʮʝʩʦʨ 

ʬʝʜʝʨʘʣʽʟʘʮʽʾ ʘʥʘʣʽʟʫʻ ʟʘʧʠʪʠ, ʱʦ ʧʦʩʪʫʧʘʶʪʴ ʚʽʜ ʜʦʜʘʪʢʽʚ, ʧʝʨʝʘʜʨʝʩʦʚʫʻ ʾʭ 

ʚʽʜʧʦʚʽʜʥʠʤ ʜʞʝʨʝʣʘʤ, ʚ ʷʢʠʭ ʮʽ ʜʘʥʽ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ, ʽʥʪʝʛʨʫʻ ʦʪʨʠʤʘʥʽ 

ʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʨʪʫʘʣʴʥʦʾ ʢʘʨʪʠʥʠ ʽ ʧʦʚʝʨʪʘʻ ʚʽʜʧʦʚʽʜʴ ʜʦʜʘʪʢʫ. ʄʽʞ 

ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ ʽ ʧʨʦʮʝʩʦʨʦʤ, ʷʢ ʧʨʘʚʠʣʦ, ʤʽʩʪʠʪʴʩʷ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʦʥʝʥʪ 

(ʘʜʘʧʪʝʨ), ʱʦ ʧʨʠʭʦʚʫʻ ʜʝʪʘʣʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠ ʜʦʩʪʫʧʽ ʜʦ ʜʞʝʨʝʣʘ (ʨʠʩ.1.4) [25]. 
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ʈʠʩʫʥʦʢ 1.4 - ɯʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʬʝʜʝʨʘʣʽʟʘʮʽʾ 

 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʬʝʜʝʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʻ ʤʝʪʘʜʘʥʽ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʮʝʩʦʨʦʤ ʬʝʜʝʨʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʮʽ ʤʝʪʘʜʘʥʽ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʚʠʢʣʶʯʥʦ ʟ 

ʚʠʟʥʘʯʝʥʴ ʚʽʨʪʫʘʣʴʥʦʾ ʢʘʨʪʠʥʠ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʝʨʚʠʥʥʠʤ 

ʬʘʡʣʘʤ. ʋ ʙʽʣʴʰ ʧʝʨʝʜʦʚʠʭ ʨʽʰʝʥʥʷʭ ʤʝʪʘʜʘʥʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʜʝʪʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʝʨʚʠʥʥʠʭ ʩʠʩʪʝʤʘʭ, ʘ ʪʘʢʦʞ 

ʧʨʦ ʰʣʷʭʠ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ.  

3) ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʥʠʭ. ɼʦʜʘʪʢʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʥʠʭ ʟʜʽʡʩʥʶʶʪʴ 

ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʚʽʜ ʜʞʝʨʝʣʘ ʜʦ ʦʜʝʨʞʫʚʘʯʘ. ɿʤʽʥʠ ʚ ʜʞʝʨʝʣʽ ʜʘʥʠʭ ʬʽʢʩʫʶʪʴʩʷ ʽ 

ʧʝʨʝʜʘʶʪʴʩʷ ʦʜʝʨʞʫʚʘʯʫ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʨʝʞʠʤʽ. ʆʜʝʨʞʫʚʘʯ ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʦʪʨʠʤʘʚʰʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʬʽʢʩʫʻ ʟʤʽʥʠ ʫ ʩʚʦʾʡ ʙʘʟʽ ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʚ ʦʥʦʚʣʝʥʥʽ ʜʘʥʠʭ, ʬʘʢʪʠʯʥʦ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (ʨʠʩ. 1.5). ɿʚ'ʷʟʦʢ ʤʽʞ ʜʞʝʨʝʣʘʤʠ ʽ ʦʜʝʨʞʫʚʘʯʘʤʠ ʙʫʜʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʩʝʨʝʜʥʠʢʘ - ʷʢ ʧʨʘʚʠʣʦ, ʮʝ ʩʝʨʚʽʩʥʘ ʰʠʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʘ ʙʝʨʝ 

ʥʘ ʩʝʙʝ ʬʫʥʢʮʽʾ ʛʘʨʘʥʪʦʚʘʥʦʾ ʜʦʩʪʘʚʢʠ ʧʦʚʽʜʦʤʣʝʥʴ. ɼʞʝʨʝʣʘ ʜʘʥʠʭ ʪʘ 

ʦʜʝʨʞʫʚʘʯʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʷʢ ʩʝʨʚʽʩʠ, ʷʢʽ ʨʝʻʩʪʨʫʶʪʴʩʷ ʚ ʨʝʻʩʪʨʽ ʩʝʨʚʽʩʥʦʾ 

ʰʠʥʠ. ʇʨʠʢʣʘʜʘʤʠ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʧʦʰʠʨʝʥʥʷ ʜʘʥʠʭ ʻ EAI 

(ʽʥʪʝʛʨʘʮʽʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʜʦʜʘʪʢʽʚ) ʽ EDR  (ʪʠʨʘʞʫʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ 

ʜʘʥʠʭ) [25]. 



 

 

22 

 

ʈʠʩʫʥʦʢ 1.5 - ɯʥʪʝʛʨʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʘʥʠʭ 

 

4) ɻʽʙʨʠʜʥʘ ʽʥʪʝʛʨʘʮʽʷ ï ʮʝ ʧʦʻʜʥʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʨʴʦʭ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʢʣʘʜʝʥʠʭ ʤʝʪʦʜʽʚ [26]. ʄʦʜʝʣʴ ʧʨʦʮʝʩʫ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʛʽʙʨʠʜʥʠʤ ʤʝʪʦʜʦʤ 

ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

DODIMapNiDIGInt iii }),({},,...2,1|{ == ,                            (1.1) 

ʜʝ: { }NdidiDI ,...,1=  - ʤʥʦʞʠʥʘ ʚʭʽʜʥʠʭ ʜʘʥʠʭ; DO  - ʤʥʦʞʠʥʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ; 

})({ ii DIMap
 - ʚʽʜʦʙʨʘʞʝʥʥʷ, ʚʭʽʜʥʠʭ ʤʥʦʞʠʥ ʜʘʥʠʭ ʫ ʤʥʦʞʠʥʫ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʜʘʥʠʭ. ʅʘʙʽʨ ʟʥʘʯʝʥʴ ʚʠʭʽʜʥʦ ʾ ʤʥʦʞʠʥʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʜʘʥʠʭ ʜʽʩʪʘʶʪʴ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʩʫ: 

RFC DODODODO ÇÇ=  ,                                            (1.2) 

ʜʝ: DOC - ʢʦʥʩʦʣʽʜʘʮʽ ̫ʚʭʽʜʥʠʭ ʜʘʥʠʭ; DOF  - ʬʝʜʝʨʘʣʽʟʘʮʽ ̫ʚʭʽʜʥʠʭ ʜʘʥʠʭ; DOR 

- ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʭʽʜʥʠʭ ʣʦʢʘʣʴʥʠʭ ʜʘʥʠʭ. 

1.2.2 ʊʝʭʥʦʣʦʛʽʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʽʚ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʧʦʪʨʽʙʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. ɿʘʚʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʧʦʣʷʛʘʻ ʚ 

ʧʦʜʦʣʘʥʥʽ ʯʠʩʣʝʥʥʠʭ ʧʨʦʷʚʽʚ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ, ʚʣʘʩʪʠʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʠʤ 
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ʩʠʩʪʝʤʘʤ, ʷʢʽ ʩʪʚʦʨʶʚʘʣʠʩʷ ʽ ʩʪʚʦʨʶʶʪʴʩʷ, ʢʝʨʫʶʯʠʩʴ ʯʠʤ ʟʘʚʛʦʜʥʦ, ʘʣʝ ʥʝ 

ʫʥʽʬʽʢʦʚʘʥʠʤ ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʜʘʥʠʭ [4, 26]. ɼʦʩʣʽʜʥʠʢ ʟ ʎʶʨʽʭʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʂʣʘʫʩ ɼʽʪʪʨʽʭ ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʭʝʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ 

ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʟ ʰʝʩʪʠ ʨʽʚʥʽʚ [160] (ʨʠʩ. 1.6): 

 

ʈʠʩʫʥʦʢ 1.6 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʚʥʽʚ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ  

 

1) Manual Integration (ɯʥʪʝʛʨʘʮʽʷ ʚʨʫʯʥʫ). ʂʦʨʠʩʪʫʚʘʯ ʩʘʤ ʦʙ'ʻʜʥʫʻ ʜʘʥʽ, 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʨʽʟʥʽ ʪʠʧʠ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʤʦʚʠ ʟʘʧʠʪʽʚ. ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʜʝʪʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʝʤʘʥʪʠʢʫ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽ ʧʨʦ ʾʭ ʩʪʨʫʢʪʫʨʫ. 

2) Common User Interface (ɿʘʛʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ). 

ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʥʘʜʘʻʪʴʩʷ ʻʜʠʥʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ, ʥʘʧʨʠʢʣʘʜ web-

ʙʨʘʫʟʝʨ, ʷʢʠʡ ʜʘʻ ʜʦʩʪʫʧ ʜʦ ʛʝʪʝʨʦʛʝʥʥʠʭ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʩʘʤʽ ʜʘʥʽ ʚʩʝ ʱʝ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʠʤʠ, ʘ ʾʭ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

3) Integration by Applications (ɯʥʪʝʛʨʘʮʽʷ ʟʘʩʪʦʩʫʥʢʘʤʠ). ʇʽʜʭʽʜ ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʠʭ ʥʝʦʜʥʦʨʽʜʥʠʭ 

ʜʞʝʨʝʣ ʜʘʥʠʭ  ̔ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʽʥʪʝʛʨʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ [137]. 

4) Integration by Middleware (ɯʥʪʝʛʨʘʮʽʷ ʟʘʩʦʙʘʤʠ ʇʆ ʧʨʦʤʽʞʥʦʛʦ ʰʘʨʫ). 

ʊʘʢʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 
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ʚʠʢʦʨʠʩʪʘʥʠʡ ʩʘʤʠʤʠ ʜʦʜʘʪʢʘʤʠ. ʆʜʥʘʢ ʪʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʟʥʽʤʘʻ ʧʦʚʥʽʩʪʶ ʟʘʜʘʯʫ 

ʽʥʪʝʛʨʘʮʽʾ ʟ ʜʦʜʘʪʢʽʚ, ʘ ʪʽʣʴʢʠ ʨʦʙʠʪʴ ʾʾ ʧʨʦʩʪʽʰʦʶ, ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʚʠʨʽʰʝʥʠʤ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʪʽʣʴʢʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʜʦʜʘʪʢʦʤ. ɼʦ ʚʩʴʦʛʦ ʽʥʰʦʛʦ 

ʟʘʟʚʠʯʘʡ ʧʦʪʨʽʙʥʦ ʮʽʣʠʡ ʥʘʙʽʨ ʜʦʜʘʪʢʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʧʨʦʤʽʞʥʦʛʦ ʇɿ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʽʥʪʝʛʨʫʚʘʥʥʷ. 

5) Uniform Data Access (ʋʥʽʬʽʢʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ). ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʦʛʽʯʥʘ ʽʥʪʝʛʨʘʮʽʷ ʜʘʥʠʭ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʜʦʩʪʫʧʫ ʜʦ 

ʜʘʥʠʭ. ʈʽʟʥʽ ʜʦʜʘʪʢʠ ʦʪʨʠʤʫʶʪʴ ʦʜʥʘʢʦʚʝ ʚʽʨʪʫʘʣʴʥʝ ʙʘʯʝʥʥʷ ʬʽʟʠʯʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʽ ʥʝʦʜʥʦʨʽʜʥʠʭ ʜʘʥʠʭ, ʩʘʤʽ ʬʽʟʠʯʥʽ ʜʘʥʽ ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʊʘʢʘ ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʤʘʻ ʩʚʦʾ ʙʝʟʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ, ʘʣʝ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʫʥʽʬʽʢʘʮʽʷ ʜʘʥʠʭ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʯʘʩʫ ʽ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

6) Common Data Storage (ɿʘʛʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ). ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ 

ʽʥʪʝʛʨʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʣʠʪʪʷ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ ʚ ʦʜʥʫ ʟʘʛʘʣʴʥʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʚʠʛʦʜʫ ʫ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟ 

ʻʜʠʥʠʤ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ, ʦʜʥʘʢ ʜʣʷ ʧʝʨʝʥʝʩʝʥʥʷ ʜʘʥʠʭ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʢʦʚʠʡ 

ʯʘʩ, ʘ ʪʘʢʦʞ ʮʝʡ ʧʽʜʭʽʜ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʦʙʣʝʤʫ ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʧʽʚʚʽʜʥʝʩʝʤʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʟʘ ʂʣʘʫʩʦʤ 

ɼʽʪʪʨʽʭʦʤ ʟ ʚʽʜʦʤʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. ɼʣ ̫ʨʝʘʣʽʟʘʮʽʾ ʥʠʞʥʽʭ 

ʨʽʚʥʽʚ, ʟ ʜʨʫʛʦʛʦ ʧʦ ʰʦʩʪʠʡ, ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʧʨʦʪʝ ʤʘʡʞʝ ʚʩʽ ʚʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʩʢʣʘʜʦʚʦʾ ʟʘʜʘʯʽ 

ʽʥʪʝʛʨʘʮʽʾ, ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʝʤʘʥʪʠʢʠ ʜʘʥʠʭ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. ʊʠʤ ʥʝ ʤʝʥʰ 

ʩʘʤʝ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʞʝʥʝʨʘʤʠ ʚ 

ʨʝʘʣʴʥʠʭ ʧʨʦʝʢʪʘʭ [93]. 

ʅʘ ʩʴʦʛʦʜʥʽ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʛʨʘʮʽʾ 

ʜʘʥʠʭ ʻ: ʦʙʤʽʥ ʥʘ ʦʩʥʦʚʽ ʬʘʡʣʽʚ; ʨʝʧʣʽʢʘʮʽʷ ʜʘʥʠʭ; ʪʝʭʥʦʣʦʛʽʷ web-ʩʝʨʚʽʩʽʚ; 

ʩʝʨʚʽʩ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ (SOA); ʥ̔ʪʝʛʨʘʮʽʡʥʽ ʩʝʨʚʝʨʠ [128]. 

ʆʙʤʽʥ ʬʘʡʣʘʤʠ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʧʦʩʦʙʦʤ ʽʥʪʝʛʨʘʮʽʾ [85]. ɿ ʪʦʯʢʠ 

ʟʦʨʫ ʨʝʘʣʽʟʘʮʽʾ ʮʝ ʥʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ, ʘʣʝ ʚʽʥ ʤʘʻ ʥʝʜʦʣʽʢʠ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 
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ʦʙʤʽʥʫ ʩʢʣʘʜʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʦʙʢʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʦʨʤʘʪʽʚ 

ʬʘʡʣʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʦʾ ʟʘʣʝʞʥʦʩʪʽ ʩʠʩʪʝʤ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  

ʈʝʧʣʽʢʘʮʽʷ - ʧʨʦʮʝʩ ʧʨʠʚʝʜʝʥʥʷ ʜʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ ʜʚʦʭ ɹɼ ʚ 

ʽʜʝʥʪʠʯʥʠʡ ʩʪʘʥ. ʇʨʦʮʝʩ ʨʝʧʣʽʢʘʮʽʾ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʥʷʪʪʷʭ "ʚʠʜʘʚʝʮʴ" ʽ 

"ʧʝʨʝʜʧʣʘʪʥʠʢ". ɺʠʜʘʚʮʝʤ ʻ ʩʝʨʚʝʨ ʧʫʙʣʽʢʘʮʽʾ, ʪʦʙʪʦ ʩʝʨʚʝʨ, ʱʦ ʚʽʜʧʨʘʚʣʷʻ 

ʜʘʥʽ. ʇʝʨʝʜʧʣʘʪʥʠʢʦʤ ʻ ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʡʤʘʶʯʠʡ ʩʝʨʚʝʨ  - ʩʝʨʚʝʨ ʧʝʨʝʜʧʣʘʪʠ.  

ɺ ʜʘʥʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ Web-ʩʝʨʚʽʩʽʚ, ʷʢʘ ʻ ʟʨʫʯʥʠʤ 

ʟʘʩʦʙʦʤ ʽʥʪʝʛʨʘʮʽʾ ʜʦʜʘʪʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʨʝʘʣʽʟʫʚʘʪʠ ʤʽʞʧʣʘʪʬʦʨʤʝʥʥʫ 

ʚʟʘʻʤʦʜʽʶ. ʉʝʨʚʽʩʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʙ'ʻʢʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʝʚʥʠʭ 

ʚʽʜʥʦʰʝʥʥʷʭ ʽ ʚʦʣʦʜʽʶʪʴ ʚʢʣʘʜʝʥʦʶ ʚ ʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ. ɹʫʜʴ-ʷʢʠʡ web-

ʩʝʨʚʽʩ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʯʦʨʥʠʡ ʷʱʠʢ, ʷʢʠʡ ʤʘʻ ʚʭʽʜʥʠʡ ʽ ʚʠʭʽʜʥʠʡ ʧʦʨʪʠ.  

ɼʫʞʝ ʧʦʰʠʨʝʥʦʶ ʻ SOA  (ʩʝʨʚʽʩ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ). ʉʠʩʪʝʤʘ, 

ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʧʨʠʥʮʠʧʘʤʠ SOA, ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʩʘʤʝ ʩʝʨʚʽʩʽʚ, ʱʦ ʤʘʶʪʴ ʩʪʘʥʜʘʨʪʥʽ ʽʥʪʝʨʬʝʡʩʠ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ 

ʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɯʥʪʝʨʬʝʡʩʠ ʚ SOA 

ʥʝʟʘʣʝʞʥʽ ʚʽʜ ʧʣʘʪʬʦʨʤ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʨʝʘʣʽʟʘʮʽʾ. SOA 

ʧʨʦʧʦʥʫʻ ʻʜʠʥʫ ʩʭʝʤʫ ʚʟʘʻʤʦʜʽʾ ʩʝʨʚʽʩʽʚ, ʥʝʟʘʣʝʞʥʫ ʚʽʜ ʪʦʛʦ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ 

ʩʝʨʚʽʩ. ɺ ʷʢʦʩʪʽ ʩʝʨʚʽʩʫ ʤʦʞʝ ʙʫʪʠ ʮʽʣʠʡ ʜʦʜʘʪʦʢ, ʪʘʢ ʽ ʦʢʨʝʤʠʡ ʡʦʛʦ ʤʦʜʫʣʴ. 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʝʨʚʽʩ ʚʠʢʦʥʫʻ ʷʢʫ-ʥʝʙʫʜʴ ʙʽʟʥʝʩ-ʜʽ,ʁ ʷʢʫʩʴ ʦʢʨʝʤʫ 

ʬʫʥʢʮʽʶ [134]. SOA ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʧʨʠʥʮʠʧʘʭ: 

- ʩʣʘʙʢʘ ʟʚ'ʷʟʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʟʤʽʥʠ ʚʩʝʨʝʜʠʥʽ 

ʩʝʨʚʽʩʫ, ʱʦ ʥʝ ʟʘʯʽʧʘʻ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡʦʛʦ; 

- çʛʨʫʙʦʟʝʨʥʠʩʪʘè (coarse-grained) ʩʪʨʫʢʪʫʨʘ ʩʝʨʚʽʩʽʚ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ, 

ʩʝʨʚʽʩʠ - ʤʦʜʫʣʽ ʙʽʟʥʝʩ-ʣʦʛʽʢʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʥʘʷʚʥʦʩʪʽ 

ʤʥʦʞʠʥʠ ʥʠʟʴʢʦʨʽʚʥʝʚʠʭ ʚʠʢʣʠʢʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʘʨʭʽʪʝʢʪʫʨʫ ʩʝʨʚʽʩʽʚ, 

ʟʥʠʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ; 

- ʩʪʘʥʜʘʨʪʥʽ ʽʥʪʝʨʬʝʡʩʠ (standards-based) - ʟʘʚʜʷʢʠ ʥʝʡʪʨʘʣʴʥʦʩʪʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʘʧʘʨʘʪʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
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ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʩʝʨʚʽʩʽʚ ʚ ʨʽʟʥʦʨʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ 

ʥʘ ʽʥʪʝʛʨʘʮʽʶ. 

- Simple Object Access Protocol (SOAP) - ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. SOAP - ʮʝ 

ʤʦʜʝʣʴ ʟ'ʻʜʥʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʚʽʜʧʨʘʚʥʠʢʘ ʜʦ 

ʦʜʝʨʞʫʚʘʯʘ, ʜʦʧʫʩʢʘʻ ʥʘʷʚʥʽʩʪʴ ʧʦʩʝʨʝʜʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʦʙʨʦʙʣʷʪʠ ʯʘʩʪʠʥʫ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʙʦ ʜʦʜʘʚʘʪʠ ʜʦ ʥʴʦʛʦ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ. ɹʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʚʜʷʢʠ 

ʪʦʤʫ, ʱʦ ʚ SOAP ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ XML , ʚʽʥ ʩʪʘʚ ʥʘʩʪʽʣʴʢʠ ʧʦʧʫʣʷʨʥʠʤ 

ʟʘʩʦʙʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʥʪʝʛʨʘʮʽʾ, ʧʨʦʪʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʯʘʩʪʽʰʝ 

ʟʘʤʽʩʪʴ SOAP ʩʪʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ RESTful web-ʩʝʨʚʽʩʠ. ɺʽʜ SOAP web-

ʩʝʨʚʽʩʽʚ ʾʭ ʚʽʜʨʽʟʥʷʻ ʪʝ, ʱʦ ʚʦʥʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ 

ʩʪʠʣʶ REST, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʈʦʻʤ ʌʽʣʜʽʥʛʦʤ ʫ ʩʚʦʾʡ ʜʦʢʪʦʨʩʴʢʽʡ ʜʠʩʝʨʪʘʮʽʾ 

[80]. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʦʛʦ ʩʪʠʣʶ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʘʤʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʧʨʦʪʦʢʦʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʞʝ ʽʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ. ʇʨʦʪʦʢʦʣ http ʚʠʟʥʘʯʘʻ 

ʤʝʪʦʜʠ GET / PUT / POST / DELETE, ʷʢʽ ʡ ʨʝʘʣʽʟʫʶʪʴ ʚʩʽ ʜʽʾ, ʥʝʦʙʭʽʜʥʽ ʚ REST. 

Web-ʩʝʨʚʽʩʠ REST ʥʝ ʧʝʨʝʪʚʦʨʶʶʪʴ ʜʘʥʽ ʚ XML  ʘʙʦ ʽʥʰʽ ʩʪʨʫʢʪʫʨʠ, ʘ ʧʨʦʩʪʦ 

ʚʽʜʜʘʶʪʴ ʾʭ ʷʢ ʻ.  

ɯʥʪʝʛʨʘʮʽʡʥʽ ʩʝʨʚʝʨʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʨʦʤʽʞʥʽ ʩʝʨʚʝʨʠ ʚ ʽʥʪʝʛʨʘʮʽʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʰʣʶʟʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʦʙʨʦʙʢʫ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʽ ʧʦʚʽʜʦʤʣʝʥʴ, ʘ 

ʪʘʢʦʞ ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ ʤʽʞ ʜʦʜʘʪʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʽʥʪʝʨʬʝʡʩʠ. ʋ ʷʜʨʽ 

ʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʩʝʨʚʝʨʘ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʙʽʟʥʝʩ-ʧʨʘʚʠʣʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ, ʘ 

ʪʘʢʦʞ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʚʠʢʦʥʫʶʪʴʩʷ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʦʧʝʨʘʮʽʾ, ʘʥʘʣʽʟ ʽ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ʉʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. ʇʽʜʪʨʠʤʢʘ XML - 

ʧʝʨʝʪʚʦʨʝʥʴ, web-ʩʝʨʚʽʩʽʚ, ʟʚ'ʷʟʢʫ ʟ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ 

ʩʧʝʮʠʬʽʢʘʮʽʡ, ʷʢ JDBC ʘʙʦ JMS, ʧʽʜʛʦʪʫʚʘʣʠ ʪʝʭʥʦʣʦʛʽʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʙʘʟʽ ʩʝʨʚʽʩʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ (ʨʠʩ. 1.7). ɺ ʽʜʝʘʣʽ ʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʪʨʠ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ 

[21]: ʩʝʨʝʜʦʚʠʱʝ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʨʝʧʦʟʠʪʦʨʽʡ ʽ ʩʝʨʚʽʩʠ 

ʤʝʪʘʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʩʝʨʚʽʩʠ ʽʥʪʝʛʨʘʮʽʾ. 
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ʈʠʩʫʥʦʢ 1.7 - ʉʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

 

1.2.3 ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʚ ʜʠʥʘʤʽʯʥʽʡ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ  

ʋ ʢʦʥʪʝʢʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʪʝʨʤʽʥ çʦʥʪʦʣʦʛʽʷ» ʪʨʘʢʪʫʶʪʴ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʬʦʨʤʘʣʴʥʘ ʷʚʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʩʧʽʣʴʥʠʭ ʢʦʥʮʝʧʮʽʡ ʟ̔ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢʫ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʣʶʜʠ ʯʠ 

ʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ [90]. 

ʇʨʠʡʥʷʪʦ, ʱʦ ʦʥʪʦʣʦʛʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʨʤʽʥʽʚ, ʾʭ ʚʠʟʥʘʯʝʥʴ ʽ ʘʪʨʠʙʫʪʽʚ, 

ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʮʠʤʠ ʪʝʨʤʽʥʘʤʠ, ʘ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ ʘʢʩʽʦʤ ʽ ʧʨʘʚʠʣ 

ʚʠʚʝʜʝʥʥʷ [89, 91]. 

ɺʽʜʦʤʦ ʪʘʢʫ ʪʠʧʽʟʘʮʽʶ ʦʥʪʦʣʦʛʽʡ: ʦʥʪʦʣʦʛʽʷ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ (ʬʦʨʤʘʣʴʥʘ 

ʦʥʪʦʣʦʛʽʷ), ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʦʥʪʦʣʦʛʽʾ ʟʘʜʘʯ ʪʘ ʦʥʪʦʣʦʛʽʾ ʤʝʪʦʜʽʚ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʢʣʘʩʽʚ ʟʘʜʘʯ [92]. 
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʦʥʪʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʦ [91]: 

- ʧʨʦʚʝʩʪʠ ʦʥʪʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ: ʩʢʣʘʜʘʻʪʴʩʷ ʩʣʦʚʥʠʢ ʪʝʨʤʽʥʽʚ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʧʠʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙ'ʻʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʪʘʢʦʞ ʦʧʠʩʫʶʪʴʩʷ ʣʦʛʽʯʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; 

- ʚʠʜʽʣʠʪʠ ʢʦʥʮʝʧʪʠ (ʙʘʟʦʚʽ ʧʦʥʷʪʪʷ); 

- ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʘʙʩʪʨʘʢʮʽʾ; 

- ʨʦʟʧʦʜʽʣʠʪʠ ʢʦʥʮʝʧʪʠ ʟʘ ʨʽʚʥʷʤʠ; 

- ʚʠʟʥʘʯʠʪʠ ʚʽʜʥʦʰʝʥʥʷ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʟ ʙʘʟʦʚʠʤʠ ʧʦʥʷʪʪʷʤʠ; 

- ʧʨʦʢʦʥʩʫʣʴʪʫʚʘʪʠʩʷ ʟ ʨʽʟʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʧʨʦʪʠʨʽʯ ʽ 

ʥʝʪʦʯʥʦʩʪʝʡ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʥʘʦʯʥʦʛʦ ʧʦʜʘʥʥʷ ʦʥʪʦʣʦʛʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʷ IDEF5 [100]. ʋ ʤʝʪʦʜʦʣʦʛʽʾ IDEF5 ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʥʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ ʧʦʥʷʪʴ, 

ʘʪʨʠʙʫʪʽʚ ʽ ʚʽʜʥʦʰʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʦʣʦʛʽʾ IDEF5 ʤʦʞʥʘ 

ʥʘʦʯʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʩʪʘʥ ʦʙ'ʻʢʪʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ ʽ ʝʬʝʢʪʠʚʥʦ 

ʨʦʟʨʦʙʣʷʪʠ ʽ ʚʠʚʯʘʪʠ ʦʥʪʦʣʦʛʽʶ. 

ʌʦʨʤʘʣʴʥʦ ʦʥʪʦʣʦʛʽ ʁʜʘʥʠʭ ʟʦʙʨʘʞʘʶʪʴ ʪʘʢ: 

FRXO ,,= ,                                                (1.3) 

ʜʝ X ð ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʥʷʪʴ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟ ʾʭ ʘʪʨʠʙʫʪʘʤʠ 

(ʚʣʘʩʪʠʚʦʩʪʷʤʠ); R ð ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ; F ï ʧʝʚʥʘ 

ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʥʷʪʴ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦ ʢʦʨʝʢʪʥʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʥʝʦʜʥʦʨʽʜʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʦ ʟʽʩʪʘʚʠʪʠ ʦʥʪʦʣʦʛʽʾ, ʱʦ ʣʝʞʘʪʴ ʚ ʾʭ ʦʩʥʦʚʽ, ʽ 

ʟ'ʷʩʫʚʘʪʠ ʾʭ ʩʧʽʣʴʥʽ ʽ ʚʽʜʤʽʥʥʽ ʨʠʩʠ [40]. ʎʝ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ʢʦʥʮʝʧʪʽʚ ʦʥʪʦʣʦʛʽʡ. ɺ 

ʦʩʥʦʚʫ ʙʘʛʘʪʴʦʭ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʨʠ ʧʦʜʽʙʥʦʩʪʽ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ 

ʦʥʪʦʣʦʛʽʾ ʧʦʢʣʘʜʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʠʡ ʧʽʜʭʽʜ ʊʚʝʨʩʢʽ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 
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ʟʽʩʪʘʚʣʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʮʝʧʪʽʚ [28]. ʋ ʨʦʙʦʪʽ [137] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ 

ʰʣʷʭʽʚ ʤʽʞ ʧʦʥʷʪʪʷʤʠ, ʘ ʩʘʤʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʚʞʠʥʘ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʷʢ 

ʯʠʩʣʦ ʢʦʥʮʝʧʪʽʚ ʚ ʽʻʨʘʨʭʽʾ ʤʽʞ ʜʚʦʤʘ ʨʦʟʛʣʷʥʫʪʠʤʠ ʢʦʥʮʝʧʪʘʤʠ ʚ ʦʥʪʦʣʦʛʽʾ. ɺ 

ʨʦʙʦʪʽ [129] ʧʦʜʽʙʥʽʩʪʴ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʩʝʤʘʥʪʠʯʥʘ ʚʽʜʩʪʘʥʴ, ʚʦʥʘ ʦʙʝʨʥʝʥʦ 

ʧʨʦʧʦʨʮʽʡʥʘ ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ʢʦʥʮʝʧʪʽʚ. ʅʝʜʦʣʽʢʦʤ ʦʧʠʩʘʥʠʭ ʚʠʱʝ 

ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʦʥʪʦʣʦʛʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ, ʻ ʾʭ ʩʠʤʝʪʨʠʯʥʽʩʪʴ. ɿʛʽʜʥʦ ʟ ʝʢʩʧʝʨʪʥʠʤʠ ʦʮʽʥʢʘʤʠ ʤʽʨʘ ʧʦʜʽʙʥʦʩʪʽ 

ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʟʘʚʞʜʠ ʩʠʤʝʪʨʠʯʥʘ.  

ɻʽʙʨʠʜʥʽ ʤʽʨʠ ʧʦʜʽʙʥʦʩʪʽ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ, ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ. ɻʽʙʨʠʜʥʘ ʤʽʨʘ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ ʨʦʙʦʪʽ [123], 

ʤʽʩʪʠʪʴ ʪʨʠ ʯʘʩʪʠʥʠ - ʪʘʢʩʦʥʦʤʽʯʥʫ, ʨʝʣʷʮʽʡʥʫ ʽ ʘʪʨʠʙʫʪʠʚʥʫ. ʊʨʫʜʥʦʱʽ 

ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʥʪʦʣʦʛʽʡ ʧʦʣʷʛʘʶʪʴ ʫ ʚʽʜʤʽʥʥʦʩʪʽ ʽʤʝʥ ʧʦʥʷʪʴ ʽ 

ʚʽʜʥʦʰʝʥʴ, ʘ ʪʘʢʦʞ ʫ ʧʽʜʭʦʜʘʭ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ. ʇʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʜʚʦʭ 

ʦʥʪʦʣʦʛʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʰʫʢ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʮʝʧʪʫ ʦʜʥʽʻʾ ʦʥʪʦʣʦʛʽʾ ʧʦʜʽʙʥʦʛʦ 

ʡʦʤʫ ʢʦʥʮʝʧʪʫ ʽʥʰʦʾ ʦʥʪʦʣʦʛʽʾ.  

ʇʽʜʭʦʜʠ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʚʽʜ 

ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʪʝʛʨʘʮʽʾ [14, 15, 92]. ʆʥʪʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʚ ʉʇʇʈ ʟ ʤʝʪʦʶ ʬʦʨʤʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʦʜʝʣʴʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʩʚʽʪʫ ʫ ʚʠʛʣʷʜʽ 

ʩʣʦʚʥʠʢʘ, ʱʦ ʩʬʦʨʤʦʚʘʥʠʡ ʬʘʭʽʚʮʷʤʠ ʟ ʦʙʨʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʅʘ ʦʩʥʦʚʽ 

ʮʴʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʩʣʦʚʥʠʢʘ ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʨʽʟʥʽ ʜʞʝʨʝʣʘ ʟʥʘʥʴ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʛʘʣʴʥʠʡ ʩʣʦʚʥʠʢ, ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʽ ʧʦʨʽʚʥʶʚʘʪʠ ʨʽʟʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ [24]. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʚ ʨʦʙʦʪʘʭ 

[3, 10, 13, 155] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʦʥʪʦʣʦʛʽʾ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʦʥʪʦʣʦʛʽʶ, ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʤʦʚʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʥʪʦʣʦʛʽʾ, ʷʢʘ ʤʘʻ ʜʦʩʪʘʪʥʶ ʚʠʨʘʟʥʫ ʧʦʪʫʞʥʽʩʪʴ. ʊʘʢʘ ʤʦʚʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʢʘʟʫʚʘʪʠ çʤʘʰʠʥʥʫè ʩʝʤʘʥʪʠʢʫ ʩʠʩʪʝʤ ʽ ʥʘʙʣʠʞʘʻ ʾʾ ʜʦ ʨʝʘʣʴʥʦʛʦ 

ʩʚʽʪʫ, ʱʦ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʄʦʚʠ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʥʪʦʣʦʛʽʡ ʜʽʣʷʪʴʩʷ ʥʘ ʧʨʦʩʪʽ, ʥʘ ʤʦʚʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʜʝʩʢʨʠʧʪʠʚʥʠʭ 

ʣʦʛʽʢʘʭ ʽ ʥʘ ʬʨʝʡʤʘʭ (OKBC, OCML, Flogic), ʘ ʪʘʢʦʞ ʥʘ web-ʩʪʘʥʜʘʨʪʘʭ (XOL, 
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RDF(S), DAML, OIL, OWL, SHOE, UPML) [132, 133, 136]. ʊʨʘʜʠʮʽʡʥʽ ʤʦʚʠ ʽ 

web-ʤʦʚʠ ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʥʪʦʣʦʛʽʾ (Ontolingua, CycL) ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʨʘʟʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʦʧʠʩʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽ ʜʝʷʢʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʣʦʛʽʯʥʦʛʦ 

ʚʠʩʥʦʚʢʫ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʤʥʦʞʠʥʥʠʭ ʽʻʨʘʨʭʽʡ 

ʢʦʥʮʝʧʪʽʚ, ʧʨʘʚʠʣ ʚʠʩʥʦʚʢʫ, ʘʢʩʽʦʤ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʠʩʫ ʦʥʪʦʣʦʛʽʡ ʽ 

ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʠʤʠ. ɯʩʥʫʻ ʮʽʣʠʡ ʨʷʜ ʽʥʩʪʨʫʤʝʥʪʽʚ (Ontolingua, OntoEdit, OilEd, 

WebOnto, ODE), ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʨʝʜʘʛʫʚʘʥʥʷ, ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʶ, 

ʽʤʧʦʨʪ ʽ ʝʢʩʧʦʨʪ ʦʥʪʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʦʙ'ʻʜʥʘʥʥʷ ʽ ʧʦʨʽʚʥʷʥʥʷ [147].  

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠʢʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʥʪʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʾʭ 

ʩʧʝʮʠʬʽʢʫ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ, ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʫʯʘʩʪʽ ʝʢʩʧʝʨʪʘ 

ʽʥʪʝʛʨʫʚʘʪʠ ʦʥʪʦʣʦʛʽʾ, ʩʪʚʦʨʝʥʽ ʨʽʟʥʠʤʠ ʨʦʙʦʯʠʤʠ ʛʨʫʧʘʤʠ. 

 

1.3 ɼʠʥʘʤʽʯʥʘ ʽʥʪʝʛʨʘʮʽ ̫ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup  

1.3.1 ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

Mashup 

ʆʜʥʘ ʟ ʮʽʣʝʡ Web 2.0 ʧʦʣʷʛʘʻ ʚ ʧʦʣʝʛʰʝʥʥʽ ʩʪʚʦʨʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʦʧʠʩʫ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ  ̔ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʚ ɯʥʪʝʨʥʝʪʽ. ʑʦʙ 

ʜʦʙʠʪʠʩʷ ʮʴʦʛʦ, ʩʪʚʦʨʶʶʪʴʩʷ ʚʩʝ ʥʦʚʽ ʽ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ (ʥʘʧʨʠʢʣʘʜ, ʙʣʦʛʠ, 

ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ). ʄʦʞʣʠʚʦʩʪʽ Web 2.0 ʱʝ ʙʽʣʴʰʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʙʘʛʘʪʴʤʘ 

ʩʝʨʚʝʨʥʠʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴ ʩʚʦʾ ʟʘʩʪʦʩʫʥʢʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

ʧʝʨʰʠʡ - ʧʦʜʘʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʯʝʨʝʟ web-API (ʥʘʧʨʠʢʣʘʜ, Google 

Map, Amazon.com, Youtube) ʽ ʜʨʫʛʠʡ ï ʧʦʜʘʥʥʷ ʯʝʨʝʟ ʢʘʥʘʣʠ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, 

RSS ʽ ATOM). ʊʦʤʫ, ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʥʦʚʽ ʡ ʟʘʭʦʧʣʶʶʯʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʽ ʧʨʦʚʘʡʜʝʨʽʚ, ʦʩʢʽʣʴʢʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʩʝʨʚʽʩʽʚ ʷʢ 

«ʽʥʛʨʝʜʽʻʥʪʽʚè, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʰʘʥʽ  ̔ ʧʽʜʽʙʨʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʟʘʩʪʦʩʫʥʢʽʚ [102]. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʜʠʥʘʤʽʯʥʫ ʽʥʪʝʛʨʘʮʽʶ ʜʘʥʠʭ ʫ web-ʩʝʨʝʜʦʚʠʱʽ, ʪʦ ʪʫʪ ʚʩʝ 

ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʽ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ 
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ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʶ Mashup [46, 50, 51, 

76, 81, 97, 121, 126]. 

Mashup - ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʦʙ'ʻʜʥʫʚʘʪʠ ʜʘʥʽ ʟ̔ ʧʝʚʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʨʽʟʥʦʨʽʜʥʠʭ ʜʞʝʨʝʣ ʚ ʦʜʥʝ ʽʥʪʝʛʨʦʚʘʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ [103]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʤʧʦʟʠʮʽʡ web-ʩʝʨʚʽʩʽʚ, ʜʝ ʘʢʮʝʥʪ 

ʨʦʙʠʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʦʙôʻʜʥʘʥʥ ̔ ʙʽʟʥʝʩ-ʩʝʨʚʽʩʽʚ, ʨʘʤʢʠ Mashup ʻ ʥʘʙʘʛʘʪʦ 

ʰʠʨhʠʤʠ, ʪʘʢʽ ʩʠʩʪʝʤʠ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʝʡ ʽ ʤʦʞʫʪʴ 

ʽʥʪʝʛʨʫʚʘʪʠ ʨʽʟʥʦʨʽʜʥʽ ʨʝʩʫʨʩʠ, ʪʘʢ ̔ʷʢ: ʩʝʨʚʽʩʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, UI-ʩʝʨʚʽʩʠ, 

ʪʦʱʦ [104]. ʌʦʨʤʘʣʴʥʦ ʦʧʠʩ Mashup ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʧʦʜʘʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

TCDOQDIH ,,,,= ,                                             (1.4) 

ʜʝ: },1|{ DIi NidiDI ==  - ʥʘʙʦʨʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ; DO  - ʛʣʦʙʘʣʴʥʠʡ 

ʜʠʥʘʤʽʯʥʠʡ ʥʘʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ; },1|{ Ci NicC ==  - ʤʥʦʞʠʥʘ ʫʤʦʚ ʽʥʪʝʛʨʘʮʽʾ; 

},1|{ Ti NitT ==  - ʯʘʩ ʪʨʘʥʩʘʢʮʽʡ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ; },1|{ Qi NiqQ ==  - ʤʥʦʞʠʥʘ ʟʘʧʠʪʽʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ; },1|{ Hi NihH ==  - ʥʘʙʽʨ ʚʠʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

ʋ ʧʨʦʮʝʩʽ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʽʟ ʤʥʦʞʠʥʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʚʠʜʽʣʷʶʪʴ ʧʝʚʥʫ ʧʽʜʤʥʦʞʠʥʫ ʟʥʘʯʝʥʴ *DI , ʷʢʫ ʦʧʠʩʫʶʪʴ ʧʝʚʥʦʶ ʩʭʝʤʦʶ S. ɯʟ 

ʜʘʥʠʭ ʧʽʜʤʥʦʞʠʥ, ʰʣʷʭʦʤ ʦʙô̒ ʜʥʘʥʥʷ, ʥʘʢʣʘʜʘʥʥʷ ʨʽʟʥʦʪʠʧʥʠʭ ʜʘʥʠʭ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʩʭʝʤʠ, ʬʦʨʤʫʻʪʴʩʷ ʻʜʠʥʠʡ ʛʣʦʙʘʣʴʥʠʡ ʜʠʥʘʤʽʯʥʠʡ ʥʘʙʽʨ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ DO  ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. ɼʞʝʨʝʣʘʤʠ 

ʜʘʥʠʭ Mashup ʩʠʩʪʝʤ ʤʦʞʫʪʴ ʙʫʪʠ: ʨʽʟʥʦʤʘʥʽʪʥʽ web-ʩʘʡʪʠ, ʧʦʨʪʘʣʠ, ʬʦʨʫʤʠ, 

ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʪʦʱʦ [106]. ɼʘʥʽ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ Mashup 

ʩʠʩʪʝʤ ʧʦʜʘʶʪʴʩʷ ʫ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ (ʨʠʩ. 1.8). ʉʣʘʙʦʩʪʨʫʢ-

ʪʫʨʦʚʘʥʽ ʜʘʥʽ (semistructured data) ï ʜʘʥʽ, ʦʧʠʩ ʩʪʨʫʢʪʫʨʠ ʷʢʠʭ ʻ ʯʘʩʪʠʥʦʶ ʩʘʤʠʭ 

ʜʘʥʠʭ ʽ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʨʘʟʦʤ ʽʟ ʾʭ ʟʤʽʥʘʤʠ. ʇʨʠ ʦʙ'ʻʜʥʘʥʥ ̔ʪʘʢʠʭ 

ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʩʝʤʘʥʪʠʯʥʠʡ ʯʠʥʥʠʢ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʮʝ 

ʙʫʚʘʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦ, ʦʩʦʙʣʠʚʦ ʫ web-ʧʨʦʩʪʦʨʽ. 



 

 

32 

ʉʘʤʝ ʧʨʠʥʮʠʧʦʚʦ ʽʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʣʽ ʩʭʝʤʠ ʜʘʥʠʭ ʻ ʢʣʶʯʦʚʦʶ 

ʚʽʜʤʽʥʥʽʩʪʶ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʥʘʩʪʫʧʥʽ ʢʣʶʯʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ: 

- ʥʝ ʽʩʥʫʻ ʬʽʢʩʦʚʘʥʦʾ ʩʭʝʤʠ ʜʘʥʠʭ; 

- ʥʝʤʘʻ ʯʽʪʢʦʾ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʚʣʘʩʥʝ ʜʘʥʠʤʠ ʪʘ ʾʭ ʩʭʝʤʦʶ; 

- ʚʽʜʩʫʪʥʷ ʯʽʪʢʘ ʪʠʧʽʟʘʮʽʷ; 

- ʟʤʽʥʘ ʩʭʝʤʠ ʜʘʥʠʭ ʻ ʨʫʪʠʥʥʦʶ ʦʧʝʨʘʮʽʻʶ, ʷʢʫ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ 

ʚʥʝʩʝʥʥʷʤ ʟʤʽʥ ʜʦ ʜʘʥʠʭ; 

- ʦʙʩʷʛ ʜʘʥʠʭ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʾʭ ʩʭʝʤʠ; 

- ʩʭʝʤʘ ʜʘʥʠʭ ʻ ʧʝʚʥʠʤ ʦʧʠʩʦʤ, ʘ ʥʝ ʩʪʨʫʢʪʫʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, ʽ ʤʦʞʝ 

ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʟ ʩʘʤʠʭ ʜʘʥʠʭ;  

- ʘʙʩʦʣʶʪʥʝ ʟʥʘʥʥʷ ʩʭʝʤʠ ʜʘʥʠʭ ʥʝ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʘʧʠʪʽʚ, 

ʤʦʞʣʠʚʽ ʟʘʧʠʪʠ, ʱʦ ʧʦʚʥʽʩʪʶ ʽʛʥʦʨʫʶʪʴ ʩʭʝʤʫ ʜʘʥʠʭ. 

 

 

ʈʠʩʫʥʦʢ 1.8 - Web-ʜʞʝʨʝʣʘ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

 

ʗʢ ʧʨʘʚʠʣʦ, ʩʭʝʤʘ Mashup ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘʩʪʫʧʥʘ: ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ 

ʚʠʟʥʘʯʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʜʦ ʨʽʚʥʷ ʩʝʨʚʽʩʫ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʦʪʦʚʦʛʦ ʢʦʣʘʞʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʨʠʩ. 1.9).  

ʇʨʦʛʨʘʤʠ, ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ Mashup ʥʘʟʠʚʘʶʪʴʩʷ 

Mashups ʘʙʦ Mashup ʟʘʩʪʦʩʫʥʢʘʤʠ (ʘʥʛʣ. Mashup applications) [118]. ɿʛʽʜʥʦ 

ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʩʥʫʻ ʚʝʣʠʢʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚ ʨʘʤʢʘʭ Mashup [49, 78, 99, 

154, 157]. ɸ ʧʨʠ ʩʪʨʽʤʢʦʤʫ ʨʦʟʚʠʪʢʦʚʽ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 
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ʥʘʙʫʚʘʶʪʴ ʧʦʪʨʝʙʠ ʚ ʜʠʥʘʤʽʯʥʽʡ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʦʨʽʜʥʠʭ ʜʘʥʠʭ ʫ web-

ʩʝʨʝʜʦʚʠʱʽ. ʊʝʭʥʦʣʦʛʽʷ Mashup ʥʘʜʘʻ ʥʦʚʽ ʽ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʈ [107, 124, 131]. 

 

 

ʈʠʩʫʥʦʢ 1.9 - ʉʭʝʤʘ Mashup ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ  

 

ɸʨʭʽʪʝʢʪʫʨʘ web Mashup ʟʘʚʞʜʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ [127]: 

1. ʇʨʦʚʘʡʜʝʨ ʚʤʽʩʪʫ - ʮʝ ʜʞʝʨʝʣʦ ʜʘʥʠʭ. ɼʘʥʽ ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ API ʪʘ ʨʽʟʥʽ 

web-ʧʨʦʪʦʢʦʣʠ, ʪʘʢʽ ʷʢ RSS, REST ʽ web-ʩʝʨʚʽʩʠ [125]. 

2. Mashup ʩʘʡʪ (ʨʽʚʝʥʴ ʧʨʦʮʝʩʽʚ) - ʮʝ web-ʟʘʩʪʦʩʫʥʦʢ, ʱʦ ʧʨʦʧʦʥʫʻ ʥʦʚʠʡ 

ʩʝʨʚʽʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʞʝʨʝʣʘ ʜʘʥʠʭ, ʱʦ ʡʦʤʫ ʥʝ ʥʘʣʝʞʘʪʴ [119]. 

3. ɹʨʘʫʟʝʨ ʢʣʽʻʥʪʘ (ʧʨʝʟʝʥʪʘʮʽʡʥʠʡ ʨʽʚʝʥʴ) - ʚʣʘʩʥʝ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ 

ʽʥʪʝʨʬʝʡʩ Mashup. ʋ web-ʟʘʩʪʦʩʫʥʢʘʭ ʚʤʽʩʪ ʤʦʞʝ ʙʫʪʠ çʟʘʤʝʰʘʧʣʝʥʦè 

ʢʣʽʻʥʪʩʴʢʠʤ ʙʨʘʫʟʝʨʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʽʻʥʪʩʴʢʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ JavaScript [120, 143]. 
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1.3.2 Mashup ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ ʨʷʜ Mashup ʧʣʘʪʬʦʨʤ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʝʚʽ 

ʩʪʚʦʨʶʚʘʪʠ Mashup [47, 53, 108, 159]. ɺ ʨʦʙʦʪʽ ʦʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʩʠʩʪʝʤʠ ʟ ʪʨʴʦʭ 

ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ:  

1) ʮ ̔ʩʠʩʪʝʤʠ ʙʫʣʠ ʥʘʡʧʦʧʫʣʷʨʥʽʰʽ ʪʦʜʽ, ʢʦʣʠ ʮʝʡ ʘʥʘʣʽʟ ʙʫʚ ʚʠʢʦʥʘʥʠʡ 

(ʩʫʜʷʯʠ ʟ ʜʠʩʢʫʩʽʡ ʥʘ ʬʦʨʫʤʘʭ, ʙʣʦʛʘʭ  ̔ʪ.ʜ.); 

2) ̔ ʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʝʷʢʽ ʽʥʰʽ ʩʠʩʪʝʤʠ ʥʝ ʤʦʛʣʘ ʙʫʪʠ ʧʦʚʥʦʶ ʯʝʨʝʟ 

ʥʝʜʦʩʪʫʧʥʽʩʪʴ ʜʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʧʝʚʥʠʭ ʩʪʘʜʽʷʭ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʝ 

ʜʦʟʚʦʣʷʶʯʠ ʧʦʚʥʦʶ ʤʽʨʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʽʟ ʥʠʤʠ; 

3) ʜʘʥʘ ʧʨʠʯʠʥʘ ʤʦʪʠʚʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʩʪʘʚʣʝʥʦʶ ʤʝʪʦ  ʁ ʻ ʥʝ 

ʘʥʘʣʽʟʫʚʘʪʠ ʚʩʽ ʩʠʩʪʝʤʠ, ʘʣʝ, ʥʘʜʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʮʠʭ ʩʠʩʪʝʤ ʽ 

ʟʨʦʟʫʤʽʪʠ ʾʭ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. 

IFTTT [47] ("if this, then that" - "ʷʢʱʦ ʮʝ, ʪʦʜʽ ʪʦ") - ʮʝ Mashup ʩʝʨʚʽʩ, ̫ ʢʠʡ 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ web-ʟʘʩʪʦʩʫʥʢʽʚ (ʥʘʧʨʠʢʣʘʜ, 

Facebook, Evernote, LinkedIn, Dropbox  ̔ʪ.ʜ.) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʠʭ ʫʤʦʚʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ, ʚʽʜʦʤʠʭ ʷʢ "ʨʝʮʝʧʪʠ" ʽ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʩʪʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, ʷʢʘ ʟʘʧʫʩʢʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʝʚʥʦʾ ʜʽʾ. IFTTT ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʪʚʦʨʶʚʘʪʠ ʽ ʦʙʤʽʥʶʚʘʪʠʩʷ "ʨʝʮʝʧʪʘʤʠ", ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʜʞʝʥʥʶ: "ʷʢʱʦ ʮʝ, ʪʦʜʽ ʪʝ", "ʮʝ" - ʯʘʩʪʠʥʘ ʨʝʮʝʧʪʘ, ʷʢʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʨʠʛʝʨʦʤ. IFTTT ʜʦʩʠʪʴ ʧʨʦʩʪʠʡ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ 

ʚʩʴʦʛʦ ʽʟ ʪʨʴʦʭ ʟʘʢʣʘʜʦʢ: 

- Tasks (ɿʘʚʜʘʥʥʷ) - ʮʝ ʩʧʠʩʦʢ ʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ. 

- Recipes (ʈʝʮʝʧʪʠ) - ʮʝ ʩʧʠʩʦʢ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʩʚʦʾ, ʪʦʙʪʦ ʮʝ ʱʦʩʴ ʪʠʧʫ ʟʘʛʦʪʦʚʦʢ ʟʘʚʜʘʥʴ. 

- Channels (ʂʘʥʘʣʠ) - ʮʝ ʩʧʠʩʦʢ ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʩʝʨʚʽʩʽʚ, ʥʘ ʤʦʤʝʥʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ 54 (Twitter, LinkedIn, Gmail, Google Calendar, ʪʦʱʦ). 

ʆʜʥʠʤ ʟ ʛʽʜʥʠʭ ʘʥʘʣʦʛʽʚ IFTTT ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʩʝʨʚʽʩ ʧʽʜ ʥʘʟʚʦʶ Zapier 

[159], ʷʢʠʡ ʧʦʚʥʽʩʪʶ ʫʩʧʘʜʢʫʚʘʚ ʩʭʝʤʫ ʪʨʠʛʝʨ-ʜʽʷ ʽ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ web-ʟʘʩʪʦʩʫʥʢʘʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ IFTTT Zapier 
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ʧʽʜʪʨʠʤʫʻ 147 ʢʘʥʘʣʽʚ, ʱʦ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ ifttt, ʘ, ʪʘʢʦʞ, ʡʦʛʦ ʽʥʪʝʨʬʝʡʩ 

ʚʠʛʣʷʜʘʻ ʙʽʣʴʰ ʽʥʪʫʾʪʠʚʥʠʤ ʽ ʧʨʦʩʪʠʤ. ɸʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʚʥʽʩʪʶ 

ʙʝʟʢʦʰʪʦʚʥʦʛʦ IFTTT, Zapier ʤʘʻ 4 ʧʘʢʝʪʠ - ʦʜʠʥ ʙʝʟʢʦʰʪʦʚʥʠʡ ʽ ʪʨʠ ʧʣʘʪʥʠʭ ʟ 

ʦʙʤʝʞʝʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʝʨʚʽʩʽʚ, ʟʘʜʘʯ ʽ ʪʨʠʛʝʨʥʠʭ ʜʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʢʝʪʫ. 

Yahoo pipes [48] - web-ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʥʘʜʘʻʪʴʩʷ Yahoo. ʂʦʨʠʩʪʫʚʘʯʽ 

ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ çʤʝʰʘʧʠè ʰʣʷʭʦʤ ʘʛʨʝʛʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ web-

ʢʘʥʘʣʽʚ, web-ʩʪʦʨʽʥʦʢ ʪʘ ʽʥʰʠʭ ʩʝʨʚʽʩʽʚ.  Pipe ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʘʙʦ 

ʜʝʢʽʣʴʢʦʭ ʤʦʜʫʣʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ, ʚʠʢʦʥʫʻ ʷʢʫʩʴ ʧʝʚʥʫ ʟʘʜʘʯʫ ʪʘʢʫ, ʷʢ: 

ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʟ web-ʜʞʝʨʝʣʘ, ʬʽʣʴʪʨʫʚʘʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ ʘʙʦ ʦʙ'ʻʜʥʘʥʥʷ 

ʢʘʥʘʣʽʚ. ʈʝʟʫʣʴʪʫʶʯʽ ʜʘʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʢʣʽʻʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʥʽʢʘʣʴʥʦʛʦ URL ʷʢ RSS ʘʙʦ JSON, ʘʙʦ ʯʝʨʝʟ ʚʽʟʫʘʣʽʟʘʮʽʶ ʥʘ Yahoo ʢʘʨʪʽ. 

Google Alerts [41] - ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʽʜʝʾ ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʦʚʠʭ ʟʤʽʥ. ʌʘʢʪʠʯʥʦ ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ 

çɸʣʝʨʪʠè ʥʘ ʧʦʷʚʫ ʥʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʟʘʧʠʪʦʤ. ʉʠʩʪʝʤʘ ʚʤʽʻ ʬʽʣʴʪʨʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʽ ʚʽʜʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʽ ʜʘʥʽ. ʋ ʩʧʠʩʢʫ ʧʘʨʘʤʝʪʨʽʚ 

ʩʧʦʚʽʱʝʥʥʷ: 

-    ʩʘʤ ʟʘʧʠʪ (ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʘʢʦʞ ʩʠʥʪʘʢʩʠʩ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ Google); 

-    ʪʠʧ ʟʘʧʠʪʫ (ʚʩʝ, ʥʦʚʠʥʠ, ʙʣʦʛʠ, ʚʽʜʝʦ, ʦʙʛʦʚʦʨʝʥʥʷ, ʢʥʠʛʠ); 

-    ʯʘʩʪʦʪʘ ʦʥʦʚʣʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ; 

-    ʬʽʣʴʪʨ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʘʙʦ ʚʩʽʭ; 

-    ʚʽʜʧʨʘʚʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ e-mail ʘʙʦ ʫ ʚʠʛʣʷʜʽ RSS-ʬʽʜʫ. 

Wappwolf [53] - Mashup ʩʝʨʚʽʩ ʜʣʷ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ. ɺʽʥ ʩʭʦʞʠʡ ʚ ʽʜʝʾ ʟ 

IFTTT, ʘʣʝ ʟ ʫʭʠʣʦʤ ʥʘ ʦʙʨʦʙʢʫ ʬʘʡʣʽʚ. ɭʜʠʥʘ ʧʦʜʽʷ ʪʫʪ - ʜʦʜʘʚʘʥʥʷ ʚ ʧʘʧʢʫ 

ʭʤʘʨʥʦʛʦ ʩʭʦʚʠʱʘ (ʧʽʜʪʨʠʤʫʶʪʴʩʷ Dropbox, Google Drive, SkyDrive, Box) 

ʬʘʡʣʫ, ʘ ʦʩʴ ʜʽʡ ʪʫʪ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʙʘʛʘʪʦ: 

- ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʟ ʽʥʰʠʤʠ ʭʤʘʨʥʠʤʠ ʩʭʦʚʠʱʘʤʠ ʘʙʦ ʟ FTP-ʩʝʨʚʝʨʦʤ; 

- ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʦʩʪʠʭ ʦʧʝʨʘʮʽʡ ʜʣʷ ʟʦʙʨʘʞʝʥʴ; 

- ʦʧʝʨʘʮʽʾ ʜʣʷ ʟʚʫʢʦʚʠʭ ʬʘʡʣʽʚ (ʢʦʥʚʝʨʪʘʮʽʷ ʚ ʽʥʰʠʡ ʬʦʨʤʘʪ); 
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- ʦʧʝʨʘʮʽʾ ʜʣʷ ʪʝʢʩʪʦʚʠʭ ʬʘʡʣʽʚ (ʢʦʥʚʝʨʪʘʮʽʷ ʚ PDF, ʬʦʨʤʘʪʠ ʝʣʝʢʪʨʦʥʥʠʭ 

ʢʥʠʛ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘ Kindle, ʨʦʟʜʨʫʢʽʚʢʘ ʯʝʨʝʟ ʭʤʘʨʥʠʡ ʧʨʠʥʪʝʨ Google). 

- ʦʧʝʨʘʮʽʾ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʬʘʡʣʽʚ (ʜʦʜʘʚʘʥʥʷ ʚ ʘʨʭʽʚ ʜʦ ʘʨʭʽʚʫ, 

ʧʝʨʝʡʤʝʥʫʚʘʥʥʷ, ʰʠʬʨʫʚʘʥʥʷ/ʜʝʰʠʬʨʫʚʘʥʥʷ). 

 

1.3.3 ʊʝʭʥʦʣʦʛʽʾ ʨʝʘʣʽʟʘʮʽʾ Mashup ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʊʝʭʥʦʣʦʛʽʷ ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʜʠʛʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ [81]. ʈʷʜ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʱʦ ʩʪʚʦʨʶʶʪʴ ʢʦʣʘʞʽ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ. 

ʊʝʭʥʦʣʦʛʽʷ ʥʘ ʦʩʥʦʚʽ ʩʢʨʠʧʪʦʚʠʭ ʤʦʚ. ʉʪʚʦʨʝʥʥʷ ʢʦʣʘʞʽʚ ʟʘ ʮʽʻʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʤʦʞʝ ʙʫʪʠ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʦ ʜʣʷ ʥʝ-ʧʨʦʛʨʘʤʽʩʪʘ, ʪʦʤʫ ʱʦ ʧʦʪʨʽʙʥʦ 

ʩʪʚʦʨʠʪʠ ʩʢʨʠʧʪʠ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʯʘʩ, ʘ ʜʣʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʢʦʣʘʞʽʚ ʧʦʪʨʽʙʥʦ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʛʦ ʩʢʨʠʧʪʦʚʦʛʦ ʢʦʜʫ. 

ʊʝʭʥʦʣʦʛʽʷ ʥʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ. ɿʘʩʦʙʠ ʥʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʦʥʥʠʭ 

ʪʘʙʣʠʮʴ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʨʝʤʽʢʩʽ ʜʘʥʠʭ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʣʦʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʫʪ ʜʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʶ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʢʦʣʘʞʫ ʽʟ ʜʞʝʨʝʣ ʜʘʥʠʭ ʟʘʧʠʩʫʶʪʴʩʷ ʚ ʢʦʤʽʨʢʘʭ, ʷʢʽ ʙʫʣʠ 

ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʘʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ʊʝʭʥʦʣʦʛʽʷ ʥʘ ʦʩʥʦʚʽ ʙʣʦʯʥʦʾ ʧʘʨʘʜʠʛʤʠ. ɹʣʦʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʟʤʽʰʫʶʪʴ ʽ ʦʙ'ʻʜʥʫʶʪʴ ʜʘʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʘʙʦ ʧʨʝʟʝʥʪʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʚʙʫʜʦʚʘʥʠʭ ʙʣʦʢʽʚ. ʎʝ ʨʫʯʥʠʡ ʟʚôʷʟʦʢ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ ʧʨʦʚʽʜʥʠʢʦʚʠʤ ʘʙʦ 

ʪʨʫʙʯʘʩʪʠʤ ʟ ʨʽʟʥʠʭ ʤʦʜʫʣʽʚ, ʟ'ʻʜʥʫʚʘʯʽʚ, ʢʦʤʧʦʥʝʥʪʽʚ ʘʙʦ ʙʣʦʢʽʚ. ɼʦʩʪʫʧʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʽ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʟ'ʻʜʥʘʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ Mashup. 

ʊʝʭʥʦʣʦʛʽʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʝʨʝʟ ʜʝʤʦʥʩʪʨʘʮʽʶ. ʇʨʦʛʨʘʤʫʚʘʥʥʷ 

ʯʝʨʝʟ ʜʝʤʦʥʩʪʨʘʮʽʶ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʠʚʯʘʪʠ ʩʠʩʪʝʤʫ ʯʝʨʝʟ ʥʘʜʘʥʥʷ 

ʧʨʠʢʣʘʜʽʚ. ʅʘʧʨʠʢʣʘʜ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʢʘʟʫʚʘʪʠ ʬʨʘʛʤʝʥʪʠ 

ʟ ʨʽʟʥʠʭ web-ʩʪʦʨʽʥʦʢ, ʷʢʽ ʡʦʤʫ ʮʽʢʘʚʽ ʽ ʘʛʨʝʛʫʚʘʪʠ ʾʭ ʚ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ Mashup 

ʩʪʦʨʽʥʢʫ. ɺʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ HTML-ʩʪʨʫʢʪʫʨʠ 

ʢʦʥʢʨʝʪʥʦʾ web-ʩʪʦʨʽʥʢʠ. 
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ʊʝʭʥʦʣʦʛʽʷ ʥʘ ʦʩʥʦʚʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ Mashups [148]. ɸʚʪʦʤʘ-

ʪʠʯʥʘ ʛʝʥʝʨʘʮʽʷ ʢʦʣʘʞʽʚ ʜʦʜʘʪʢʽʚ ʪʽʣʴʢʠ ʥʝʜʘʚʥʦ ʧʦʯʘʣʘ ʥʘʙʠʨʘʪʠ ʽʥʪʝʨʝʩ ʚ 

ʥʘʫʢʦʚʦʤʫ ʩʧʽʚʪʦʚʘʨʠʩʪʚʽ [82]. ʂʘʨʣʩʦʥ (Carlson) ʽ ʽʥ. [66] ʧʨʦʧʦʥʫʶʪʴ 

ʤʝʪʦʜʠʢʫ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʤʧʦʥʫʚʘʥʥʷ Mashup ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ Lotus 

Expeditor. ʋ ʮʽʡ Mashup ʤʝʪʦʜʠʮʽ, SOAPful ʘʙʦ RESTful ʚʝʙ-ʩʝʨʚʽʩʠ ʟʥʘʥʴ 

ʦʙôʻʜʥʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʯʝʨʝʟ ʩʝʤʘʥʪʠʯʥʫ web-ʩʝʨʚʽʩʥʫ ʢʦʤʧʦʟʠʮʽʶ ʥʘ 

ʦʩʥʦʚʽ ʽʥʪʝʨʝʩʽʚ, ʟʘʚʜʘʥʴ ʽ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʘ. ɺʠʪʷʛʥʫʪʽ ʜʘʥʽ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʽ 

ʧʦʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʦʣʘʞʽʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʝʘʣʽʟʘʮʽʾ Mashup ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʩʧʽʣʴʥʽ ʨʠʩʠ ʦʧʨʘʮʶʚʘʥʥʷ ʥʠʤʠ ʜʘʥʠʭ, ʷʢʽ 

ʩʭʝʤʘʪʠʯʥʦ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.10. 

 

ʌʦʨʤʫʚʘʥʥ̫ 

ʜʞʝʨʝʣ
- ʚʠʙ̔ʨ ʜʞʝʨʝʣ

- ʦʪʨʠʤʘʥʥ̫ ʜʦʩʪʫʧʫ

ʇʦh ʫʢ 

ʜʘʥʠʭ
- ʧʦʜ̔ʙʥ̔ʩʪɹ ʜʦ 

ʟʘʧʠʪʫ

ʆʪʨʠʤʘʥʥ̫ 

ʜʘʥʠʭ
- ʧʝʨʝʪʚʦʨʝʥʥ̫

- ʜ̔ʝʥʪʠʬ̔ʢʘʮ̫̔

ʇʦʜʘʥʥ̫ ̔ 

ʟʙʝʨ̔ʛʘʥʥ̫
- ʦʙô̒ʜʥʘʥʥ̫

- ʟʙʝʨ̔ʛʘʥʥ̫

ɿʘʧʠʪ 

ʢʦʨʠʩʪʫʚʘʯʘ

 

ʈʠʩʫʥʦʢ 1.10 - ʆʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʽʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ 

ʨʝʘʣʽʟʘʮʽʾ Mashup ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

 

ɯʩʥʫʶʯʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ 

ʜʠʥʘʤʽʯʥʦʛʦ  ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʭʽʜʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʫ ʚʠʭʽʜʥʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ 

ʥʘʙʽʨ ʜʘʥʠʭ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʟʤʽʩʪʫ ʜʘʥʠʭ ʥʝʜʦʩʪʘʪʥʴʦ ʷʢ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʪʘʢ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʦʭʦʧʣʝʥʥʷ. ʎʽ ʧʽʜʭʦʜʠ ʚ ʦʩʥʦʚʥʦʤʫ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʥʘ 

ʧʨʦʩʪʦʤʫ ʧʝʨʝʤʽʱʝʥʥʽ ʜʘʥʠʭ ʟ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʚ ʽʥʰʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʘʛʨʝʛʘʮʽʾ ʜʦ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ ʥʘ ʨʽʚʥʽ ʩʪʨʫʢʪʫʨ ʽ ʬʦʨʤʘʪʽʚ ʙʝʟ 

ʚʨʘʭʫʚʘʥʥʷ ʟʤʽʩʪʫ ʜʘʥʠʭ. ɺʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʜʦʧʦʤʦʞʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʦʰʫʢʫ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʜʠʥʘʤʽʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʾʭ ʟʤʽʩʪʫ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 
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ʨʽʟʥʠʭ web-ʩʠʩʪʝʤʘʭ. ʎʝ ʦʙˇʨʫʥʪʦʚʫʻ ʤʝʪʫ, ʘʢʪʫʘʣʴʥʽʩʪʴ, ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ 

ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

1.4 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʘʥʘʣʽʟʫ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʽ ʩʪʘʥʜʘʨʪʽʚ ʜʦ ʩʠʩʪʝʤ 

ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫ web-ʩʠʩʪʝʤʘʭ, ʧʨʠ 

ʦʨʛʘʥʽʟʘʮʽ ʾʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʽ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʨʷʜ ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ ʚʨʘʭʫʚʘʪʠ: ʨʽʚʝʥɹ ʽʥʪʝʛʨʘʮʽʾ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ, 

ʚʣʘʩʪʠʚʦʩʪ ̔ʦʢʨʝʤʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʫʩʁ  ʩʫʢʫʧʥʩ̔ʪɹ ʜʞʝʨʝʣ ʚ ʮʽʣʦʤʫ, ʧʦʪʨʽʙʥ ̔

ʩʧʦʩʦʙʠ ʽʥʪʝʛʨʘʮʽʾ.  

2. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʨʤʽʥʦʣʦʛʽʾ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʜʣʷ ʧʨʦʮʝʩʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʪʘ 

ʚʠʜʽʣʝʥʦ, ʱʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʉɼɯɼ ʚʘʛʦʤʦʶ ʟʘʜʘʯʝʶ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʫʶʯʦʾ 

ʤʦʜʝʣʽ ʜʘʥʠʭ, ʷʢʘ ʻ ʦʩʥʦʚʦʶ ʻʜʠʥʦʛʦ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʚ ʩʠʩʪʝʤʽ 

ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʤʦʜʝʣʝʡ ʜʘʥʠʭ ʪʘ ʧʦʙʫʜʦʚʠ ʚʽʜʦʙʨʘʞʝʥʴ ʚ ʽʥʪʝʛʨʫʶʯʫ ʤʦʜʝʣʴ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ 

ʤʦʜʝʣʝʡ, ʧʽʜʪʨʠʤʫʚʘʥʠʭ ʦʢʨʝʤʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ. 

3. ɿʨʫʯʥʽʩʪʴ ʽ ʢʦʨʠʩʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʩʧʝʢʪʠʚʥʘ ʚ ʥʘʰ ʯʘʩ Mashup 

ʪʝʭʥʦʣʦʛʽʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʫ ʪʝʭʥʦʣʦʛʽʶ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʩʠʩʪʝʤʠ, ʱʦ 

ʦʙô̒ ʜʥʫʶʪʴ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʘʥʽ, ʨʦʟʤʽʱʝʥʽ ʫ ʨʽʟʥʠʭ web-ʩʠʩʪʝʤʘʭ ʥʝ ʟʘʪʨʘʯʘʶʯʠ 

ʥʘʜʤʽʨʥʠʭ ʟʫʩʠʣʴ. ʊʘ ʩʫʯʘʩʥʽ Mashup ʩʠʩʪʝʤʠ ʧʨʦʧʦʥʫʶʪʴ ʪʽʣʴʢʠ ʜʦʩʠʪʴ ʧʨʦʩʪʽ 

ʩʮʝʥʘʨʽʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʤʝʞʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ.  

4. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʨʦʮʝʩ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ Mashup ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʡʦʛʦ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʠʩʚʽʪʣʝʥʦ ʫ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʪʘ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʨʦʙʣʝʥʥ ̔

ʤʝʪʦʜʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʫʩʫʥʝʥʥʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʝʡ ʪʘ ʜʦʩʪʘʪʥʴʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʙʦʪʠ ʚʩʽʭ ʬʫʥʢʮʽʡ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. 
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5. ʆʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʚ Mashup ʩʠʩʪʝʤʽ ʽʩʥʫʶʯʠʤʠ ɯʊ ʧʨʦʭʦʜʠʪʴ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʟʛʽʜʥʦ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ  ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʫ ʚʠʭʽʜʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜʠ ʧʨʦʩʪʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʜʘʥʠʭ ʽʟ ʦʜʥʽʻʾ ʩʠʩʪʝʤʠ ʚ ʽʥʰʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʛʨʝʛʘʮʽʾ ʜʦ 

ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ ʥʘ ʨʽʚʥʽ ʩʪʨʫʢʪʫʨ ʽ ʬʦʨʤʘʪʽʚ, ʥʝ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʩʝʤʘʥʪʠʢʫ 

ʜʘʥʠʭ. 

6. ʈʝʘʣʽʟʘʮʽ ̫ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫ web-

ʩʠʩʪʝʤʘʭ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʦʧʨʘʮʶʚʘʥʥʷ 

ʩʝʤʘʥʪʠʢʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʽʟ ʥʠʤʠ 

ʫ Mashup ʩʠʩʪʝʤʽ. ʉʫʯʘʩʥʽ ɯʊ ʨʝʘʣʽʟʘʮʽʾ Mashup ʩʠʩʪʝʤ ʥʝ ʚʠʨʽʰʫʶʪʴ ʜʘʥʦʛʦ 

ʟʘʚʜʘʥʥʷ. ʊʦʤʫ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ɯʊ, ʱʦ ʜʘʚʘʣʘ ʙ ʟʤʦʛʫ  ʚʨʘʭʫʚʘʪʠ 

ʟʤʽʩʪ ʽʥʪʝʛʨʦʚʘʥʠʭ ʜʘʥʠʭ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ ʜʘʥʦʾ ʩʠʩʪʝʤʠ. 
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ʈʆɿɼɯʃ 2 ɺʀɿʅɸʏɽʅʅʗ ɿɸɻɸʃʔʅʆɰ ɼʀʅɸʄɯʏʅʆɰ 

ʉʊʈʋʂʊʋʈʀ ɼʃʗ ʄʅʆɾʀʅʀ ɺʍɯɼʅʀʍ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʈɽʉʋʈʉɯɺ 

2.1 ʇʨʠʥʮʠʧʠ ʨʦʙʦʪʠ web-ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ  

2.1.1 ʌʦʨʤʘʪʠ ʽ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʂʦʨʠʩʪʫʶʯʠʩʴ Mashup ʟʘʩʪʦʩʫʥʢʦʤ, ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʦʙ'ʻʜʥʫʚʘʪʠ ʜʘʥʽ, 

ʦʧʠʩʘʥʽ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ. ʅʘʧʨʠʢʣʘʜ, web-ʬʦʨʤʘʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʫʙʣʽʢʘʮʽʾ ʯʘʩʪʦ ʦʥʦʚʣʶʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʟʘʧʠʩʽʚ ʫ ʙʣʦʛʘʭ, ʩʘʡʪʘʭ 

ʥʦʚʠʥ ʽ ʪʘʢ ʜʘʣʽ; ʪʘʙʣʠʯʥʠʡ ʬʦʨʤʘʪ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʧʠʩʫ ʤʦʜʝʣʝʡ ʜʘʥʠʭ ʥʘ 

ʦʩʥʦʚʽ ʪʘʙʣʠʮʴ, ʪʘʢʠʭ ʷʢ CSV-ʬʘʡʣʠ ʘʙʦ ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ; ʬʦʨʤʘʪ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʤʽʪʢʠ (ʥʘʧʨʠʢʣʘʜ, HTML ʽ XML), ʟʘʟʚʠʯʘʡ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʫʙʣʽʢʘʮʽʾ ʜʘʥʠʭ; ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʢʦʥʪʝʥʪ, ʪʘʢʠʡ ʷʢ ʚʽʜʝʦ, ʘʫʜʽʦ ʪʘ ʟʦʙʨʘʞʝʥʥʷ, 

ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ [98]. ʎʽ ʪʠʧʠ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʪʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʣʦʢʘʣʴʥʽ ʬʘʡʣʠ, ʷʢi 

ʜʦʩʪʫʧʥi ʫ ʬʘʡʣʦʚʽʡ ʩʠʩʪʝʤʽ ʚʣʘʩʥʠʢʘ, web-ʩʪʦʨʽʥʢʠ, web-ʩʝʨʚʽʩʠ ʽ web-

ʟʘʩʪʦʩʫʥʢʠ [146]. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʚʠʣʫʯʝʥʥʷ web-ʜʘʥʠʭ, ʧʨʦʚʘʡʜʝʨʠ ʯʘʩʪʦ 

ʜʽʩʪʘʶʪʴ ʾʭ ʟʤʽʩʪ ʯʝʨʝʟ web-API [145]. ʈʦʟʛʣʷʜʘʶʯʠ ʨʦʣʴ API, ʟ ʪʦʯʢʠ ʽʥʪʝʛʨʘʮʽʾ 

ʜʘʥʠʭ, ʚʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʢʦʥʢʨʝʪʥʽ ʪʠʧʠ ʽ ʬʦʨʤʘʪʠ ʜʘʥʠʭ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

API ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʢʽʣʴʢʘ ʬʦʨʤʘʪʽʚ ʜʘʥʠx, ʥʘʧʨʠʢʣʘʜ, CSV, XML ʽ ʪ.ʜ. 

API ʩʧʨʠʷʶʪʴ ʽʥʪʝʛʨʘʮʽʾ ʤʽʞ ʢʽʣʴʢʦʤʘ ʩʠʩʪʝʤʘʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʣʫʯʝʥʥʷ 

ʜʘʥʠʭ  ̔ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ ʩʠʩʪʝʤʘʤʠ.  API ʜʦʧʦʤʘʛʘʶʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ, ʥʝ ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ ʩʚʦʾʡ ʚʥʫʪʨʽʰʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

[149]. ʇʨʦʩʪʽ ʡ ʚʽʜʦʤʽ ʧʨʠʢʣʘʜʠ API ʚʢʣʶʯʘʶʪʴ ODBC ʽ JDBC. ɯʥʪʝʨʥʝʪ-

ʧʨʦʚʘʡʜʝʨʠ ʪʘʢ ̔ʷʢ, ʷʢ Microsoft, Google, eBay ʽ Yahoo ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ 
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ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ, ʥʘʜʘʶʯʠ web-API, ʷʢʽ, ʷʢ ʧʨʘʚʠʣʦ ʜʦʩʪʫʧʥʽ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ 

ʧʨʦʪʦʢʦʣʠ, ʪʘʢʽ ʷʢ REST / SOAP web-ʩʝʨʚʽʩʠ, Ajax ʘʙʦ XML ʚʽʜʜʘʣʝʥʠʡ ʚʠʢʣʠʢ 

ʧʨʦʮʝʜʫʨ.  

API, ʪʘʢʦʞ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʥʝ ʻ 

URL ʘʜʨʝʩʘʮʽʻʶ, ʪʘʢʠʭ ʷʢ ʧʨʠʚʘʪʥʽ ʘʙʦ ʢʦʨʧʦʨʘʪʠʚʥʽ ʜʘʥʽ. ʊʠʤ ʥʝ ʤʝʥʰ, ʜʝʷʢʽ 

ʟʘʛʘʣʴʥʽ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʥʝ ʥʘʜʘʶʪʴ ʩʚʽʡ ʚʤʽʩʪ ʯʝʨʝʟ API. ʊʦʤʫ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢʽʩʴ ʽʥʰʽ ʤʝʪʦʜʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʘʥ.̔ 

2.1.2 ɺʥʫʪʨʽʰʥʷ ʤʦʜʝʣʴ ʜʘʥʠʭ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʄʝʪʘ Mashup ʩʠʩʪʝʤʠ - ʦʙ'ʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʨʝʩʫʨʩʽʚ (ʜʘʥʠʭ ʚ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ) ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦ ʾʩʠʩʪʝʤʠ. ʎʽ ʨʝʩʫʨʩʠ ʧʨʠʭʦʜʷʪʴ ʟʘʟʚʠʯʘʡ ʟ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ, ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ ʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʨʽʟʥʫ ʩʝʤʘʥʪʠʢʫ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ 

ʩʚʦʻʾ ʨʦʙʦʪʠ, ʢʦʞʝʥ Mashup ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʚʦʶ ʚʥʫʪʨʽʰʥʶ ʤʦʜʝʣʴ 

ʜʘʥʠʭ. 

ɺʥʫʪʨʽʰʥʷ ʤʦʜʝʣʴ ʜʘʥʠʭ ʻ ʻʜʠʥʦʶ ʛʣʦʙʘʣʴʥʦʶ ʩʭʝʤʦʶ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʫʥʽʬʽʢʦʚʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ. ɺʥʫʪʨʽʰʥʷ ʤʦʜʝʣʴ ʜʘʥʠʭ Mashup ʩʠʩʪʝʤʠ 

ʤʦʞʝ ʙʫʪʠ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʫ ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʦʙ'ʻʢʪʽʚ. 

ɻʨʘʬʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʜʝʣʴ - ʥʘ ʦʩʥʦʚʽ ʛʨʘʬʫ ʙʫʜʫʻʪʴʩʷ ʤʦʜʝʣʴ, 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʦʚʽ XML ʽ ʚʩʴʦʤʫ ʪʦʤʫ, ʱʦ ʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚôʷʟʦʢ ʟ XML. 

ʊʦʙʪʦ ʤʦʜʝʣʴ ʤʦʞʝ ʤʽʩʪʠʪʠ ʯʠʩʪʠʡ XML, RDF, RSS ʽ ʪ.ʜ. ɹʽʣʴʰʽʩʪʴ Mashup 

ʟʘʩʪʦʩʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʜʝʣʴ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʫ ʷʢ ʚʥʫʪʨʽʰʥʶ ʤʦʜʝʣʴ 

ʜʘʥʠʭ. ʎʝ, ʟʚʠʯʘʡʥʦ, ʤʦʪʠʚʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʴʦʛʦʜʥʽʰʥʽʭ ʜʘʥʠʭ, ʚ 

ʦʩʥʦʚʥʦʤʫ ʚ ɯʥʪʝʨʥʝʪʽ, ʪʘʢʠʭ ʷʢ RSS-ʢʘʥʘʣʠ, ʻ ʜʦʩʪʫʧʥʽ ʜʣʷ ʮʴʦʛʦ ʬʦʨʤʘʪʫ 

ʤʦʜʝʣʽ ʜʘʥʠʭ. ʊʦʙʪʦ, ʚʩʽ ʜʘʥʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ Mashup ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʚ 

ʮʽʡ ʢʘʪʝʛʦʨʽʾ, ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʚʭʽʜʥʽ ʜʘʥʽ ʜʦ ʚʠʛʣʷʜʫ XML ʧʝʨʝʜ ʾʭ ʦʙʨʦʙʢʦʶ.  

ʆʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʜʝʣʴ  -  ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʥʫʪʨʽʰʥʷ ʤʦʜʝʣʴ ʜʘʥʠʭ 

ʬʦʨʤʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʙ'ʻʢʪʽʚ (ʫ ʢʣʘʩʠʯʥʦʤʫ ʩʝʥʩʽ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ). ʆʙ'ʻʢʪ ʻ ʝʢʟʝʤʧʣʷʨʦʤ ʢʣʘʩʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʦʩʪʽ 

ʝʣʝʤʝʥʪʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʣʝʤʝʥʪʘ (ʡʦʛʦ ʘʪʨʠʙʫʪʽʚ, ʧʦʣʽʚ ʘʙʦ 
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ʚʣʘʩʪʠʚʦʩʪʝʡ) ʽ ʧʦʚʝʜʽʥʢʠ ʝʣʝʤʝʥʪʘ (ʤʝʪʦʜʠ). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʤʘʻ ʥʽʷʢʦʛʦ ʷʚʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʚʠʢʦʥʘʥʦʛʦ ʩʠʩʪʝʤʦʶ, ʷʢ ʫ 

ʚʠʧʘʜʢʫ ʛʨʘʬʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ, ʘʣʝ ʧʨʦʛʨʘʤʽʩʪ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʠʪʠ 

ʩʪʨʫʢʪʫʨʫ ʦʙ'ʻʢʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʜʘʥʠʭ [135]. 

2.1.3 ʈʦʙʦʪʘ ʟ ʚʭʽʜʥʠʤ ʪʘ ʚʠʭʽʜʥʠʤ ʧʦʪʦʢʦʤ ʜʘʥʠʭ ʫ ʩʠʩʪʝʤʽ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ɿʽʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ. ʑʦʙ ʩʪʚʦʨʠʪʠ ʝʢʟʝʤʧʣʷʨ ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ ʽʟ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ,  Mashup ʟʘʩʪʦʩʫʥʦʢ ʤʫʩʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʨʘʪʝʛʽʶ 

ʧʦ ʧʦʧʝʨʝʜʥʴʦ ʟʘʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦʩʪʷʭ ʤʽʞ  ʚʥʫʪʨʽʰʥʴʦʶ ʤʦʜʝʣʣʶ ʜʘʥʠʭ ʽ 

ʙʘʞʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ. 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ - ʮʝ ʧʨʦʮʝʩ, ʱʦ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʤʦʜʝʣʽ ʜʘʥʠʭ ʜʞʝʨʝʣʘ ʽ ʚʥʫʪʨʽʰʥʴʦʶ ʤʦʜʝʣʣʶ ʜʘʥʠʭ [138]. 

ɺʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʤʦʞʝ ʙʫʪʠ: 

- ʨʫʯʥʝ, ʜʝ ʚʩʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʚʥʫʪʨʽʰʥʴʦʶ ʤʦʜʝʣʣʶ ʜʘʥʠʭ ʽ ʤʦʜʝʣʣʶ 

ʜʘʥʠʭ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʚʨʫʯʥʫ ʚʢʘʟʘʥʦ, ʦʜʥʫ ʟʘ ʽʥʰʦʶ, ʨʦʟʨʦʙʥʠʢʦʤ ʧʨʦʛʨʘʤʠ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʧʦʪʽʤ ʥʘʜʘʪʠ ʜʝʷʢʽ ʟʘʩʦʙʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʱʦʙ ʨʦʟʨʦʙʠʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʶ. 

- ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʝ, ʢʦʣʠ ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʘʜʘʥʽ (ʥʘʧʨʠʢʣʘʜ, 

ʧʦʣʷ ʽʤʝʥʘ ʽ ʪʠʧʠ) ʜʣʷ ʧʨʦʧʦʟʠʮʽʡ ʧʝʚʥʠʭ ʤʦʞʣʠʚʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ 

ʚʽʜʦʙʨʘʞʝʥʥʷ. ɿʚʠʯʘʡʥʦ, ʢʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʧʽʜʪʚʝʨʜʠʪʠ ʮʽ ʧʨʦʧʦʟʠʮʽʾ, ʽ 

ʟʘʟʚʠʯʘʡ ʚʠʧʨʘʚʠʪʠ ʜʝʷʢʽ ʟ ʥʠʭ.  

- ʘʚʪʦʤʘʪʠʯʥʝ, ʜʝ ʚʩʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʜʚʦʤʘ ʤʦʜʝʣʷʤʠ ʜʘʥʠʭ 

ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʶʪʴʩʷ, ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ [138]. ʎʝ ʩʢʣʘʜʥʘ 

ʧʨʦʙʣʝʤʘ ʚ ʦʙʣʘʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. ʆʩʢʽʣʴʢʠ ʧʣʦʱʘ Mashup ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

«ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ», ʮʝʡ ʪʠʧ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʝ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ Mashup. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʮʝʩ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʤʦʞʝ 

ʟʘʞʘʜʘʪʠ ʧʨʦʤʽʞʥʠʡ ʢʨʦʢ, ʪʦʙʪʦ ʢʨʦʢ ʟʘʛʦʨʪʘʥʥʷ, ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʬʦʨʤʘʪʫ ʫ ʚʥʫʪʨʽʰʥʽʡ ʬʦʨʤʘʪ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜ CSV ʜʣʷ XML. 
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ʎʽʢʘʚʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʥʘʷʚʥʠʭ ʚ ʜʘʥʠʡ ʯʘʩ ʟʘʩʦʙʘʭ 

Mashup ʨʦʙʠʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʨʽʚʥʽ ʩʭʝʤʠ ʜʘʥʠʭ, ʘ ʩʝʤʘʥʪʠʯʥʠʡ ʘʩʧʝʢʪ ʥʝ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʡ ʜʦʩʽ. 

ʆʧʝʨʘʪʦʨʠ ʧʦʪʦʢʽʚ ʜʘʥʠʭ. ʆʧʝʨʘʪʦʨʠ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʘʙʦ ʥʘ ʩʪʨʫʢʪʫʨʽ ʜʘʥʠʭ, ʘʙʦ ʥʘ ʩʘʤʠʭ ʜʘʥʠʭ (ʟʤʽʩʪʽ) (ʟʘ 

ʘʥʘʣʦʛʽʻʶ ʜʦ ʤʦʚʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ/ʦʧʝʨʘʪʦʨʽʚ ʚ ʨʝʣʷʮʽʡʥʽʡ ʤʦʜʝʣʽ). ʈʦʟʛʣʷʥʝʤʦ 

ʦʧʝʨʘʪʦʨʠ ʽ ʚʠʨʘʟʠ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʦʙʨʦʙʢʠ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ. ʆʧʝʨʘʪʦʨʠ ʧʦʪʦʢʫ ʜʘʥʠʭ ʜʦʟʚʦʣʷʶʪʴ:  

- ʨʝʩʪʨʫʢʪʫʨʫʚʘʪʠ ʩʭʝʤʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʜʦʜʘʚʘʪʠ ʥʦʚʽ 

ʝʣʝʤʝʥʪʠ, ʜʦʜʘʚʘʪʠ ʥʦʚʽ ʘʪʨʠʙʫʪʠ ʜʦ ʝʣʝʤʝʥʪʽʚ; 

- ʚʠʢʦʥʫʚʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʥʘʙʦʨʘʭ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ: ʚʠʪʷʛʥʝʥʥʷ 

ʧʝʚʥʦʾ ʯʘʩʪʠʥʠ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʻʜʥʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʟʘʜʘʥʫ ʫʤʦʚʫ, ʟʤʽʥʘ ʟʥʘʯʝʥʴ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʽʚ; 

- ʙʫʜʫʚʘʪʠ ʥʦʚʠʡ ʥʘʙʽʨ ʥʘ ʦʩʥʦʚʽ ʽʥʰʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʦʧʝʨʘʮʽʾ ʧʝʨʝʪʠʥʫ, ʦʙôʻʜʥʘʥʥʷ ʘʙʦ ʨʽʟʥʠʮʽ ʥʘʜ ʜʘʥʠʤʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʦʧʝʨʘʪʦʨʽʚ ʧʦʪʦʢʫ ʜʘʥʠʭ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʦʣʦʚʥʦʾ ʤʝʪʠ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʪʦʙʪʦ ʽʥʪʝʛʨʘʮʽʾ ʯʠ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɼʝʷʢʽ ʦʧʝʨʘʪʦʨʠ, ʥʘʧʨʠʢʣʘʜ, Union 

(ʦʙôʻʜʥʘʥʥʷ), ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʧʦ-ʨʽʟʥʦʤʫ ʽ ʥʘʜʘʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʨʝʟʫʣʴʪʘʪʫ ʪʘʢʦʞ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʆʩʥʦʚʥʽ ʦʧʝʨʘʪʦʨʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʽʥʪʝʛʨʘʮʽʶ 

ʜʘʥʠʭ, ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʜʝʢʽʣʴʢʦʭ ʥʘʩʪʫʧʥʠʭ ʦʧʝʨʘʮʽʷʭ: Union (ʦʙôʻʜʥʘʥʥʷ), Join 

(ʟôʻʜʥʘʥʥʷ), Filter (ʬʽʣʴʪʨʫʚʘʥʥʷ) ʽ Sort (ʩʦʨʪʫʚʘʥʥʷ) (ʪʘʙʣʠʮʷ 2.1).  

ɼʦʢʣʘʜʥʽʰʠʡ ʦʧʠʩ ʥʘʚʝʜʝʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʨʦʟʛʣʷʥʫʪʦ ʚ [152]. 

ʆʥʦʚʣʝʥʥʷ ʜʘʥʠʭ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʥʘʧʨʠʢʣʘʜ ʬʦʥʜʦʚʠʡ ʨʠʥʦʢ, ʜʘʥʽ, 

ʟʘʟʚʠʯʘʡ, ʜʠʥʘʤʽʯʥʦ ʛʝʥʝʨʫʶʪʴʩʷ ʽ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʶʪʴʩʷ. ɹʘʛʘʪʦ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʨʽʰʝʥʴ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʡʤʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʦʩʪʘʥʥʽʤ ʩʪʘʪʫʩʦʤ/ʟʥʘʯʝʥʥʷʤ ʜʘʥʠʭ. 
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ʊʘʙʣʠʮʷ 2.1 - ʆʩʥʦʚʥʽ ʦʧʝʨʘʪʦʨʠ Mashup ʩʠʩʪʝʤ 

ʆʧʝʨʘʪʦʨ ʆʧʠʩ 

Union ʆʙ'ʻʜʥʫʻ ʜʚʘ ʥʘʙʦʨʠ ʜʘʥʠʭ ʚ ʦʜʠʥ. ʈʝʟʫʣʴʪʫʶʯʠʡ ʥʘʙʽʨ 

ʤʽʩʪʠʪʴ ʚʩʽ ʜʘʥʽ ʟ ʫʩʽʭ ʥʘʙʦʨʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ 

ʦʙôʻʜʥʘʥʥʽ. 

Join ɿôʻʜʥʫʻ ʨʽʟʥʽ ʥʘʙʦʨʠ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚʠ. 

Filter ɺʠʙʠʨʘʻ ʢʦʥʢʨʝʪʥʫ ʧʽʜʤʥʦʞʠʥʫ (ʩʫʪʥʦʩʪʝʡ ʽ ʘʪʨʠʙʫʪʽʚ) ʟ 

ʚʠʭʽʜʥʦʾ ʧʽʜʤʥʦʞʠʥʠ. 

Sort ʇʨʝʜʩʪʘʚʣʷʻ ʚʠʙʨʘʥʽ ʜʘʥʽ ʚ ʧʝʚʥʦʤʫ ʧʦʨʷʜʢʫ. 

 

ʉʘʤʝ ʪʦʜʽ ʚʘʞʣʠʚʦ, ʱʦʙ ʩʠʩʪʝʤʘ ʧʦʰʠʨʶʚʘʣʘ ʦʥʦʚʣʝʥʽ ʜʞʝʨʝʣʘ ʜʘʥʠʭ 

ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ(ʽʚ). ɯʩʥʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʾ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʩʪʘʪʫʩʫ ʜʘʥʠʭ ʫ ʜʞʝʨʝʣʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʠ ʢʦʨʠʩʪʫʚʘʯʘ:  

1. ʉʪʨʘʪʝʛʽʷ ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ (pull strategy) - ʮʷ ʩʪʨʘʪʝʛʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʬʦʨʤʫʚʘʥʥʽ ʯʘʩʪʠʭ ʽ ʧʦʚʪʦʨʶʚʘʥʠʭ ʟʘʧʠʪʽʚ ʚʽʜ ʢʣʽʻʥʪʘ, ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ 

ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʽ ʯʘʩʪʦʪʽ ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ. ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʽ ʯʘʩʪʦʪʘ ʚʠʪʷʛʥʝʥʥʷ 

ʜʘʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʠʨʘʶʪʴʩʷ, ʷʢʦʤʦʛʘ ʥʠʞʯʽ, ʥʽʞ ʩʝʨʝʜʥʷ ʯʘʩʪʦʪʘ ʦʥʦʚʣʝʥʥʷ 

ʜʘʥʠʭ ʚ ʜʞʝʨʝʣʽ. ʅʦʚʠʟʥʘ ʜʘʥʠʭ ʟʘʣʝʞʠʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ ʧʝʨʽʦʜʠʯʥʦʩʪ̔ ʽ 

ʯʘʩʪʦʪʠ ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ, ʪʦʙʪʦ ʯʠʤ ʚʠʱʦʶ ʻ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʽ ʯʘʩʪʦʪʘ 

ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ, ʪʠʤ ʥʦʚʽʰʠʤʠ ʙʫʜʫʪʴ ʜʘʥʽ ʽ ʥʘʚʧʘʢʠ [142].  

2. ʉʪʨʘʪʝʛʽʷ ʚʤʽʱʝʥʥʷ ʜʘʥʠʭ (push strategy) ï ʧʨʠ ʜʘʥʽʡ ʩʪʨʘʪʝʛʽʾ ʢʣʽʻʥʪ ʥʝ 

ʧʦʩʠʣʘʻ ʟʘʧʠʪʠ, ʘʣʝ ʧʦʚʠʥʝʥ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʥʘ ʩʝʨʚʝʨʽ. ʈʝʻʩʪʨʘʮʽʷ ʥʝʦʙʭʽʜʥʘ, 

ʱʦʙ ʚʢʘʟʘʪʠ/ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʘʥʽ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽʥʪʝʨʝʩ. ʆʪʞʝ, ʩʝʨʚʝʨ 

ʧʦʩʠʣʘʻ ʜʘʥʽ ʢʣʽʻʥʪʫ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʘ. ʆʩʥʦʚʥʠʤ 

ʥʝʜʦʣʽʢʦʤ ʮʽʻʾ ʤʦʜʝʣʽ ʻ ʪʝ, ʱʦ ʢʣʽʻʥʪ ʤʦʞʝ ʙʫʪʠ ʟʘʡʥʷʪʠʡ ʚʠʢʦʥʘʥʥʷʤ ʽʥʰʠʭ 

ʟʘʚʜʘʥʴ, ʢʦʣʠ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʽ ʪʦʤʫ ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʪʨʠʤʢʠ ʚ 

ʤʦʤʝʥʪ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. 
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ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʻ ʪʝ, ʷʢ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʷʻ ʽʥʪʝʨʚʘʣʦʤ ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ. ʄʠ ʤʦʞʝʤʦ ʚʠʟʥʘʯʠʪʠ ʜʚʽ ʤʦʞʣʠʚʽ 

ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ: ʛʣʦʙʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ ʽ ʣʦʢʘʣʴʥʘ 

ʩʪʨʘʪʝʛʽʷ.  

ɼʣʷ ʛʣʦʙʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ, ʽʥʪʝʨʚʘʣ ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʜʣʷ 

ʚʩʽʻʾ ʧʨʦʛʨʘʤʠ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʤʘʶʪʴ ʪʘʢʠʡ ʞ ʩʘʤʠʡ 

ʽʥʪʝʨʚʘʣ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ. ʊʦʙʪʦ, ʜʦ ʜʞʝʨʝʣ ʜʘʥʠʭ ʧʦʩʠʣʘʻʪʴʩʷ ʟʘʧʠʪ ʚ ʪʦʡ ʞʝ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ Mashup-ʩʠʩʪʝʤʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ, ʢʦʨʠʩʪʫʚʘʯ ʧʽʜʪʨʠʤʫʻ ʢʨʘʱʠʡ ʟʚôʷʟʦʢ ʟ ʜʝʷʢʠʤʠ ʜʞʝʨʝʣʘʤʠ (ʪʽ, ʱʦ 

ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʽʥʪʝʨʚʘʣ ʦʥʦʚʣʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ), ʥʽʞ ʟ ʽʥʰʠʤʠ (ʪʽ, ʱʦ 

ʤʘʻ ʚʠʩʦʢʠʡ ʽʥʪʝʨʚʘʣ ʦʥʦʚʣʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ).  

ʋ ʣʦʢʘʣʴʥʽʡ ʩʪʨʘʪʝʛʽʾ, ʜʣʷ ʢʦʞʥʦʛʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʻ ʩʚʽʡ ʚʣʘʩʥʠʡ ʽʥʪʝʨʚʘʣ 

ʦʥʦʚʣʝʥʥʷ. ʎʝʡ ʽʥʪʝʨʚʘʣ ʦʥʦʚʣʝʥʥʷ, ʷʢ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʟ 

ʜʞʝʨʝʣ ʜʘʥʠʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʨʘʱʠʡ ʟʚôʷʟʦʢ ʧʦʪʨʽʙʥʦ ʟʙʝʨʽʛʘʪʠ ʽʟ ʢʦʞʥʠʤ 

ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ. ʅʘ ʪʝ, ʱʦʙ ʚʩʪʘʥʦʚʠʪʠ ʽʥʪʝʨʚʘʣ ʦʥʦʚʣʝʥʥʷ, ʢʦʞʥʘ ʢʦʤʧʦʥʝʥʪʘ 

ʜʞʝʨʝʣʘ ʤʘʻ ʧʘʨʘʤʝʪʨ çʽʥʪʝʨʚʘʣ ʦʥʦʚʣʝʥʥʷè. ʇʽʩʣʷ ʧʝʨʝʚʠʱʝʥʥʷ ʯʘʩʫ, ʜʘʥʽ ʟ 

ʚʢʘʟʘʥʦʛʦ URL ʧʝʨʝʟʘʚʘʥʪʘʞʫʶʪʴʩʷ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ Mashup ʩʠʩʪʝʤ. ʈʦʟʛʣʷʥʝʤʦ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʾʭ ʨʦʟʤʽʨʫ, ʪʘʢ ʷʢ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʙʫʪʠ ʟʘʮʽʢʘʚʣʝʥʠʡ ʚ ʝʢʩʧʦʨʪʽ 

ʜʘʥʠʭ Mashup ʨʝʟʫʣʴʪʘʪʫ (ʧʦʪʦʢʫ ʜʘʥʠʭ) ʜʦ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʜʦ ʽʥʰʦʛʦ ʬʦʨʤʘʪʫ, 

ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ, ʘ ʥʝ ʧʨʦʩʪʦ ʚʽʟʫʘʣʽʟʘʮʽʾ. ʊʦʙʪʦ, 

ʤʠ ʤʦʞʝʤʦ ʚʠʜʽʣʠʪʠ ʜʚʽ ʦʩʥʦʚʥʽ ʢʘʪʝʛʦʨʽʾ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ: ʣʶʜʠʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʚʠʭʽʜʥʽ ʜʘʥʽ ʽ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʙʨʦʙʢʫ.  

ʃʶʜʠʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʣʶʜʩʴʢʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, 

ʥʘʧʨʠʢʣʘʜ ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘ ʢʘʨʪʽ, ʥʘ HTML ʩʪʦʨʽʥʮʽ ʽ ʪ.ʜ. ʊʦʙʪʦ, ʜʣʷ ʜʘʥʦʾ 

ʢʘʪʝʛʦʨʽʾ, ʚʠʭʽʜʥʽ ʜʘʥʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ çʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ» ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ.  

ɺʠʭʽʜʥʽ ʜʘʥʽ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʙʨʦʙʢʫ - ʚ ʦʩʥʦʚʥʦʤʫ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʘʤʠ. ʎʝ ʧʦʪʨʽʙʥʦ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 
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ʚʠʣʫʯʝʥʥʷ ʟʥʘʥʴ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʷ ʢʘʪʝʛʦʨʽʷ ʤʦʞʝ, ʥʘ ʜʝʷʢʽʡ ʩʪʘʜʽʾ, 

ʚʢʣʶʯʘʪʠ ʧʝʨʰʫ ʢʘʪʝʛʦʨʽʶ, ʥʘʧʨʠʢʣʘʜ, ʚʠʭʽʜʥʽ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ RSS ʤʦʞʫʪʴ ʙʫʪʠ 

ʷʢ ʚʽʟʫʘʣʽʟʦʚʘʥʽ ʥʘ HTML ʩʪʦʨʽʥʮʽ, ʪʘʢ ʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʽʥʰʠʭ ʜʦʜʘʪʢʘʭ ʜʣʷ 

ʽʥʰʠʭ ʟʘʜʘʯ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʦʣʦʚʥʦʾ ʤʝʪʠ ʩʠʩʪʝʤʠ. 

ʌʘʢʪʠʯʥʦ, ʙʽʣʴʰʽʩʪʴ ʩʠʩʪʝʤ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʛʘʪʽ ʜʠʥʘʤʽʯʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʣʘʞʽʚ 

ʜʦʜʘʪʢʽʚ. ɸʣʝ ʻ ʡ ʪʘʢʽ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʜʦ ʘʛʨʝʛʘʮʽʾ ʽ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ, ʷʢʽ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʜʦʜʘʪʢʘʤʠ. ɺʠʭʽʜʥʽ ʜʘʥʽ ʝʢʩʧʦʨʪʫʻʪʴʩʷ ʚ RSS, 

Atom ʘʙʦ XML ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘʛʦʣʦʚʢʘ ʽ ʚʤʽʩʪʫ 

ʚ ʥʴʦʤʫ ʢʦʥʢʨʝʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ,  ʧʦʪʽʤ ʽʥʬʦʨʤʘʮʽʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʢʦʨʪʝʞʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚ ʟʘʟʥʘʯʝʥʠʡ ʪʠʧ ʚʠʭʽʜʥʦʾ ʧʦʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ.  

2.1.4 ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʈʦʟʰʠʨʶʚʘʥʽʩʪʴ. ʈʦʟʰʠʨʶʚʘʥʽʩʪʴ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ, ʟʘʟʚʠʯʘʡ, ʚʠʟʥʘʯʝʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ. ʄʦʞʝ ʙʫʪʠ ʜʚʘ ʤʦʞʣʠʚʽ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʠʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʘʙʦ ʚʙʫʜʦʚʘʥʘ 

ʚʩʝʨʝʜʠʥʽ ʽʥʩʪʨʫʤʝʥʪʫ, ʪʦʙʪʦ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʜ ʮʽʻʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʜʦʜʘʻʪʴʩʷ 

ʜʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʢʨʝʪʥʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʙʦ 

ʟʦʚʥʽʰʥʴʦʶ, ʪʦʙʪʦ ʚʠʢʣʠʢʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʧʦʩʣʫʛʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʪʘʢʫ ʬʫʥʢʮʽʶ.  

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ. Mashup ʜʦʜʘʪʢʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʪʝʭʥʦʣʦʛʽʾ Web 2.0, ʜʝ 

ʣʶʜʠ ʤʦʞʫʪʴ ʥʘʧʨʦʯʫʜ ʣʝʛʢʦ ʩʪʚʦʨʶʚʘʪʠ, ʢʦʤʝʥʪʫʚʘʪʠ ʽ ʦʙʤʽʥʶʚʘʪʠʩʷ 

ʽʥʬʦʨʤʘʮʽʻʶ [144]. ʇʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʣʷ ʦʙʤʽʥʫ ʚ ʮʴʦʤʫ 

ʚʝʣʠʯʝʟʥʦʤʫ ʤʝʨʝʞʝʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʙʝʟʫʤʦʚʥʦ, ʻ ʚʝʣʠʢʦʶ ʧʨʦʙʣʝʤʦʶ. ʊʦʤʫ 

ʚʠʟʥʘʯʘʶʯʠ ʤʦʜʘʣʴʥʽʩʪʴ, ʷʢʫ ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʩʧʽʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʚʦʥʘ ʥʝ ʤʦʞʝ ʛʘʨʘʥʪʫʚʘʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ 

ʩʪʚʦʨʝʥʠʭ Mashup ʜʦʜʘʪʢʽʚ. ʎʝ ʜʦʩʠʪʴ ʩʢʣʘʜʥʘ ʦʙʣʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ Mashup 

ʩʠʩʪʝʤ ʽ ʙʘʛʘʪʦ ʨʦʙʦʪʠ ʱʝ ʥʘʣʝʞʠʪʴ ʚʠʢʦʥʘʪʠ.  
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ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʩʫʨʩʫ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ, ʥʘʧʨʠʢʣʘʜ: ʪʽʣʴʢʠ ʜʣʷ ʯʠʪʘʥʥʷ 

(ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʯʠʪʘʪʠ ʚʩʽ ʜʘʥʽ, ʘʣʝ ʥʝ ʤʦʞʝ ʾʭ ʟʤʽʥʶʚʘʪʠ ʯʠ ʜʦʧʠʩʫʚʘʪʠ 

ʱʦʩʴ), ʜʣʷ ʯʠʪʘʥʥʷ/ʟʘʧʠʩʫ (ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʯʠʪʘʪʠ ʽ ʟʤʽʥʶʚʘʪʠ ʜʘʥʽ), ʙʝʟ 

ʜʦʩʪʫʧʫ (ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʦʞʝ ʯʠʪʘʪʠ ʯʠ ʟʤʽʥʶʚʘʪʠ ʜʘʥʽ). ʂʦʨʠʩʪʫʚʘʯʘʤʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʽ ʤʦʞʫʪʴ ʙʫʪʠ, ʥʘʧʨʠʢʣʘʜ, ʙʫʜʴ-ʭʪʦ, ʧʝʚʥʘ ʛʨʫʧʘ 

ʣʶʜʝʡ ʘʙʦ ʢʦʥʢʨʝʪʥʠʡ ʢʦʨʠʩʪʫʚʘʯ [73]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʘ ʧʦʣʽʪʠʢʘ ʜʦʩʪʫʧʫ ʜʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ: 

- ʧʦʚʥʠʡ ʜʦʩʪʫʧ, ʪʦʙʪʦ ʜʦʩʪʫʧ ʯʠʪʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ, ʜʘʥʠʭ ʽ 

ʚʠʚʝʜʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

- ʯʘʩʪʢʦʚʠʡ ʜʦʩʪʫʧ, ʪʦʙʪʦ ʜʦʩʪʫʧ ʥʘ ʯʠʪʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ; 

- ʙʝʟ ʜʦʩʪʫʧʫ, ʜʝ Mashup ʜʘʥʽ ʥʝ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ. 

2.1.5 ɸʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ 

ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup 

ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʩʽ ʦʧʠʩʘʥʽ ʚʠʱʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ 

ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʽ 

ʧʦʜʘʥʦ ʾʭ ʦʧʠʩ ʫ ʪʘʙʣʠʮʽ 2.2 ʪʘ 2.3. 

 

ʊʘʙʣʠʮʷ 2.2 -ɸʥʘʣʽʟ ʟʘʛʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup

ʅʘʟʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  IFTTT   Zapier  
Yahoo 
pipes  

Google 
Alerts  

Wapp- 

wolf  

ɿʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ   

ʌʦʨʤʘʪ ʜʘʥʠʭ  

XML  +  +  +  +  -  

RSS  +  +  +  +  -  

ATOM  +  +  +  -  -  

JSON  +  +  +  -  -  

HTML  +  +  +  -  +  

CSV  -  -  +  -  -  

XLS  -  -  -  -  -  

RDF  -  -  +  -  -  

Text  -  -  -  -  +  

Image  +  +  +  +  +  

Video  +  -  -  +  -  
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ʅʘʟʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  IFTTT   Zapier  
Yahoo 
pipes  

Google 
Alerts  

Wapp- 

wolf  

ɼʦʩʪʫʧ ʜʦ ʜʘʥʠʭ  

HTTP  -  -  -  -  +  

REST  +  +  +  +  -  

SOAP  -  -  -  +  -  

ɺʥʫʪʨʽʰʥʷ 

ʤʦʜʝʣʴ ʜʘʥʠʭ  

ɻʨʘʬʽʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ  +  +  +  +  +  

ʆʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ  -  -  -  -  -  

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ  

ʈʦʟʰʠʨʶʚʘʥʽʩʪʴ  ʂʦʤʧʦʥʝʥʪʠ  +  +  +  +  +  

ɼʘʥʽ  -  +  -  +  -  

ʇʦʰʠʨʝʥʥʷ ʜʘʥʠʭ 

ʇʦʚʥʝ + + + + + 

ʏʘʩʪʢʦʚʝ - - + - - 

ɺʽʜʩʫʪʥʻ + + + + + 

ʊʽʣʴʢʠ ʜʣʷ ʯʠʪʘʥʥʷ + + + + + 

ʏʠʪʘʥʥʷ/ʟʘʧʠʩ - - - - - 

 

 

ʊʘʙʣʠʮʷ 2.3 - ɸʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ ʽʟ ʚʭʜ̔ʥʠʤʠ  ̔ʚʠʭ̔ʜʥʠʤʠ 

ʜʘʥʠʤʠ ʩʫʯʘʩʥʠʭ Mashup ʩʠʩʪʝʤ 

ʅʘʟʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  IFTTT   Zapier  
Yahoo 
pipes  

Google 
Alerts  

Wapp- 

wolf  

ʈʦʙʦʪʘ ʽʟ ʚʭʽʜʥʠʤ ʪʘ ʚʠʭʽʜʥʠʤ ʧʦʪʦʢʦʤ ʜʘʥʠʭ   

ɿʽʩʪʘʚʣʝʥʥʷ 

ʜʘʥʠʭ  

ʈʫʯʥʝ  +  +  -  -  -  

ʅʘʧʽʚʘʚʪʦʤʘʪʠʯʥʝ  -  -  +  +  +  

ɸʚʪʦʤʘʪʠʯʥʝ  -  -  -  +  -  

ʆʧʨʘʮʶʚʘʥʥʷ 

ʩʝʤʘʥʪʠʢʠ 

ʇʨʠʩʫʪʥʻ -  -  -  +-  -  

ɺʽʜʩʫʪʥʻ +  +  +  +-  +  

ʆʥʦʚʣʝʥʥʷ 

ʜʘʥʠʭ  

ʉʪʨʘʪʝʛʽʷ ʚʠʪʷʛʥʝʥʥʷ 

ʜʘʥʠʭ 
+  +  +  +  +  

ʉʪʨʘʪʝʛʽʷ ʚʤʽʱʝʥʥʷ 

ʜʘʥʠʭ 
-  -  -  -  -  

ɻʣʦʙʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ 

ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ 
+  +  +  +  -  

ʃʦʢʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ 

ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ 
-  -  -  -  -  

ɯʥʪʝʨʚʘʣ ʦʥʦʚʣʝʥʥʷ +  +  -  +  -  

ɺʠʭʽʜʥʽ ʜʘʥʽ  
ʃʶʜʠʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ + + + + + 

ʄʘʰʠʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ - - + - + 
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2.2 ʇʨʠʥʮʠʧʠ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʫ 

Mashup ʩʠʩʪʝʤʽ  

2.2.1 ʂʦʥʮʝʧʪʫʘʣʽʟʘʮʽʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ Mashup ʩʠʩʪʝʤʠ 

ʅʝʭʘʡ ʧʨʦʮʝʩ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʟ (1.4) ʦʧʠʩʘʥʦ ʦʧʝʨʘʪʦʨʦʤ: 

),,,()( 1 pkdipj tcqdiMashuptdo =+ .                                        (2.1) 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʥʫ ʩʫʪʴ ʨʦʙʦʪʠ Mashup ʽ ʷʢ ʩʘʤʝ ʜʘʥʘ 

ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʟ ʚʭʽʜʥʠʤ ʪʘ ʚʠʭʽʜʥʠʤ ʧʦʪʦʢʦʤ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ STD 

ʜʽʘʛʨʘʤʠ ʧʝʨʝʭʦʜʽʚ ʩʪʘʥʽʚ (State Transition Diagram) [74] (ʨʠʩ. 2.1). ɼ̔ ʘʛʨʘʤʠ 

ʧʝʨʝʭʦʜʽʚ ʩʪʘʥʽʚ ʻ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʽʦʨʠʪʝʪʽʚ ʚʟʘʻʤʦʜʽʡ ʤʽʞ 

ʧʨʦʮʝʩʘʤʠ ʽ ʩʪʘʥʘʤʠ ʩʠʩʪʝʤʠ, ʪʘʢʦʞ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʽʘʛʨʘʤʠ ʧʝʨʝʭʦʜʽʚ 

ʩʪʘʥʽʚ ʣʝʛʢʦ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʢʦʜ. 
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ʈʠʩʫʥʦʢ 2.1 - ɼʽʘʛʨʘʤʘ ʧʝʨʝʭʦʜʽʚ ʩʪʘʥʽʚ Mashup ʩʠʩʪʝʤʠ 

 

ʅʘ ʜʽʘʛʨʘʤʽ ʧʝʨʝʭʦʜʽʚ ʩʪʘʥʽʚ, ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʨʠʩʫʥʢʫ 2.1 ʻ ʥʘʩʪʫʧʥʽ ʩʪʘʥʠ: 

0s  - ʩʪʘʥ ʧʦʯʘʪʢʫ (Start);                                                         

1s  - ʩʪʘʥ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʝʻʩʪʨʘʮʽʶ ʚ ʩʠʩʪʝʤʽ (Registration);                                                        

2s  - ʩʪʘʥ ʘʚʪʦʨʠʟʘʮʽʾ ʚ ʩʠʩʪʝʤʽ (Authorization);                                                         

3s  - ʩʪʘʥ ʦʯʽʢʫʚʘʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ (Wait for a task);                                                        



 

 

50 

4s  - ʩʪʘʥ ʦʪʨʠʤʘʥʥʷ ʟʘʚʜʘʥʥʷ (Task receiving); 

5s  - ʩʪʘʥ ʦʯʽʢʫʚʘʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʞʝʨʝʣ ʜʣʷ Mashup (Wait for a source 

forming); 

6s  - ʩʪʘʥ ʬʦʨʤʫʚʘʥʥʷ ʜʞʝʨʝʣ ʜʣʷ Mashup ʩʠʩʪʝʤʠ (Sources forming for 

Mashup system);                                               

7s  - ʩʪʘʥ ʧʦʰʫʢʫ ʜʘʥʠʭ (Data searching);      

8s
 - ʩʪʘʥ ʨʝʜʘʛʫʚʘʥʥʷ ʧʦʰʫʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ (Search with editing);                                                 

9s  - ʩʪʘʥ ʚʠʪʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʧʠʪʫ ʜʘʥʠʭ (Data extraction);                                                       

10s  - ʩʪʘʥ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʩʝʨʚʽʩʫ (Storing as a service); 

11s  - ʩʪʘʥ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʦʪʦʚʦʛʦ Mashup (Visual 

presentation); 

ʅʘ ʜʘʥʽʡ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 2.1) ʟʦʙʨʘʞʝʥʦ ʪʘʢʽ ʧʝʨʝʭʦʜʠ ʩʪʘʥʽʚ: 

1t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ (User data 

input);                                                  

2t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʚʚʝʜʝʥʽ ʜʘʥʽ ʙʫʣʠ ʥʝ ʢʦʨʝʢʪʥʠʤʠ (User 

data is incorrect);                                                         

3t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʚʚʝʜʝʥʽ ʜʘʥʽ ʙʫʣʠ ʢʦʨʝʢʪʥʠʤʠ (User 

data is correct);                                                        

4t  - ʧʝʨʝʭʽʜ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʥʝ ʢʦʨʝʢʪʥʦʾ ʘʚʪʦʨʠʟʘʮʽʾ 

(Authorization is not good);                                              

5t  - ʧʝʨʝʭʽʜ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʢʦʨʝʢʪʥʦʾ ʘʚʪʦʨʠʟʘʮʽʾ 

(Authorization is good); 

6t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ (Forming a task);                                                       

7t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʥʝ 

ʢʦʨʝʢʪʥʦ (Task forming is incorrect);  

8t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʢʦʨʝʢʪʥʦ 

(Task forming is correct); 
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9t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʙʽʨ ʜʞʝʨʝʣ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ Mashup 

(Choice a sources for Mashup system);          

10t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ ʧʦʤʠʣʢʠ ʧʨʠ ʚʠʙʦʨʽ ʜʞʝʨʝʣ 

(Choice is not good);  

11t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʜʞʝʨʝʣʘ ʩʬʦʨʤʦʚʘʥʦ 

ʢʦʨʝʢʪʥʦ (Source forming is good); 

12t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ (Data searching need editing);   

13t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʙʫʚʩʷ ʚʜʘʣʦ 

(Data searching is good); 

 14t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʝʜʘʛʫʚʘʥʥʷʤ 

ʚʽʜʙʫʚʩʷ ʚʜʘʣʦ (Data searching with editing is good);                          

15t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʢʦʨʝʢʪʥʦʤʫ ʦʪʨʠʤʘʥʥʽ ʜʘʥʠʭ ʟ ʦʙʨʘʥʠʭ 

ʜʞʝʨʝʣ (Data extraction is good); 

16t  - ʧʝʨʝʭʽʜ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʩʝʨʚʽʩʫ (Data 

is stored as a service). 

ɼʣ̫ ʟʨʫʯʥʽʰʦʛʦ ʪʘ ʢʨʘʱʦʛʦ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ Mashup ʩʠʩʪʝʤʠ ʙʫʣʦ 

ʽʥʪʝʨʧʨʝʪʦʚʘʥʦ ʥʘʚʝʜʝʥʫ ʚʠʱʝ ʜʽʘʛʨʘʤʫ ʧʝʨʝʭʦʜʽʚ ʩʪʘʥʽʚ ʫ ʤʦʜʝʣʴ ʜʽʷʣʴʥʦʩʪʽ 

ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ ʪʝʭʥʦʣʦʛʽʶ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʪʘʢʫ ʷʢ UML-ʜʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ [61, 111, 139].  

ɸʥʘʣʽʟʫʶʯʠ ʜʽʷʣʴʥʽʩʪʴ Mashup ʩʠʩʪʝʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʩʪʘʥʠ 

ʜʽʷʣʴʥʦʩʪʽ (ʨʠʩ. 2.2): 

ʇʝʨʰʠʡ ʩʪʘʥ ï ʨʝʻʩʪʨʘʮʽʷ. ʗʢʱʦ ʨʝʻʩʪʨʘʮʽʷ ʧʨʦʡʰʣʘ ʫʩʧʽʰʥʦ, 

ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʜʨʫʛʦʛʦ ʩʪʘʥʫ, ʷʢʱʦ ʞ ʥʽ ï ʧʦʚʝʨʪʘʻʤʦʩʷ ʟʥʦʚʫ ʜʦ ʧʦʯʘʪʢʫ 

ʨʝʻʩʪʨʘʮʽʾ. 

ɼʨʫʛʠʡ ʩʪʘʥ ï ʘʚʪʦʨʠʟʘʮʽʷ, ʷʢʱʦ ʚʩʝ ʧʨʦʡʰʣʦ ʫʩʧʽʰʥʦ, ʨʫʭʘʻʤʦʩʷ ʜʘʣʽ, 

ʷʢʱʦ ʥʽ ï ʧʦʚʝʨʪʘʻʤʦʩʷ ʜʦ ʧʦʯʘʪʢʫ ʘʚʪʦʨʠʟʘʮʽʾ.  
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ʈʠʩʫʥʦʢ 2.2 - UML-ʜʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ Mashup ʩʠʩʪʝʤʠ 

 

ʊʨʝʪʽʡ ʩʪʘʥ ï ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ. ʗʢʱʦ ʟʘʚʜʘʥʥʷ ʩʬʦʨʤʦʚʘʥʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ ʩʠʩʪʝʤʠ, ʨʫʭʘʻʤʦʩʷ ʜʘʣʽ, ʷʢʱʦ ʥʽ ï ʧʦʚʝʨʪʘʻʤʦʩʷ ʜʦ 

ʧʦʯʘʪʢʫ ʪʨʝʪʴʦʛʦ ʩʪʘʥʫ.  

ʏʝʪʚʝʨʪʠʡ ʩʪʘʥ ï ʬʦʨʤʫʚʘʥʥʷ ʜʞʝʨʝʣ ʜʣʷ Mashup. 

ʇôʷʪʠʡ ʩʪʘʥ ï ʧʦʰʫʢ ʜʘʥʠʭ ʫ ʚʠʜʽʣʝʥʠʭ ʜʞʝʨʝʣʘʭ. ʗʢʱʦ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʰʫʢʫ ʟʘʜʦʚʽʣʴʥʽ ï ʡʜʝʤʦ ʜʘʣʽ, ʷʢʱʦ ʥʽ ï ʧʦʚʝʨʪʘʻʤʦʩʷ ʥʘʟʘʜ ʜʦ ʧʦʰʫʢʫ. 

ʐʦʩʪʠʡ ʩʪʘʥ ï ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʽ ʧʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʩʪʘʥʫ. 
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ʉʴʦʤʠʡ ʩʪʘʥ ï ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʩʝʨʚʽʩʫ. 

ɺʦʩʴʤʠʡ ʩʪʘʥ ï ʚʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʦʪʦʚʦʛʦ Mashup. 

ʆʪʞʝ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 8 ʦʩʥʦʚʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ, ʟʘʟʚʠʯʘʡ, ʥʘʷʚʥʽ ʫ ʙʫʜʴ-ʷʢʽʡ 

Mashup ʩʠʩʪʝʤ.̔ ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʩʪʘʥʘʤʠ ʧʨʠ ʨʦʙʦʪʽ Mashup ʩʠʩʪʝʤʠ ʻ ʧʦʰʫʢ 

ʜʘʥʠʭ (ʧôʷʪʠʡ ʩʪʘʥ), ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ (ʰʦʩʪʠʡ ʩʪʘʥ) ʪʘ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʩʝʨʚʽʩʫ (ʩʴʦʤʠʡ ʩʪʘʥ). ʇʨʠ ʨʦʙʦʪʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʮʠʭ ʩʪʘʥʘʭ 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʨʷʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʝ ʥʘʡʢʨʘʱʠʤ 

ʯʠʥʦʤ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɺʽʜ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʥʘ ʜʘʥʠʭ 

ʪʨʴʦʭ ʩʪʘʥʘʭ ʟʘʣʝʞʠʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʩʠʩʪʝʤʠ. ʉʪʘʥʠ 

ʧʦʰʫʢʫ ʪʘ ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʽʟ ʚʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ, ʘ ʩʪʘʥ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʩʝʨʚʽʩʫ ï ʧʨʦʮʝʩʫ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ.  ɿʚʽʜʩʠ, ʦʪʨʠʤʫʻʤʦ, ʱʦ ʧʨʦʮʝʩ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʭʽʜʥʠʭ ʥʘʙʦʨʽʚ ʫ 

ʚʠʭʽʜʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ:  ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ 

ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (2.1), ʷʢʠʡ ʧʦʜʘʥʦ, ʷʢ ʩʫʧʝʨʧʦʟʠʮʽʷ 

ʬʫʥʢʮʽʡ 

blA=Mashup ,                                                  (2.2) 

ʜʝ: l - ʦʧʝʨʘʪʦʨ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ; b- ʦʧʝʨʘʪʦʨ ʬʦʨʤʫʚʘʥʥʷ  

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ (ʨʠʩ. 2.3): 

- ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʫ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ;  

- ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʦʙô̒ ʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ 

ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

Mashup ʩʠʩʪʝʤʫ, ʚʨʘʭʦʚʫʶʯʠ (2.2), ʧʦʜʘʥʦ ʷʢ 

bl,,,,,,' TCDOQDIH = .                                         (2.3) 
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ʌʦʨʤʫʚʘʥʥ̫ 

ʜʞʝʨʝʣ
- ʚʠʙ̔ʨ ʜʞʝʨʝʣ

- ʦʪʨʠʤʘʥʥ̫ ʜʦʩʪʫʧʫ

ʇʦh ʫʢ 

ʜʘʥʠʭ
- ʧʦʜ̔ʙʥ̔ʩʪɹ ʜʦ 

ʟʘʧʠʪʫ

ʆʪʨʠʤʘʥʥ̫ 

ʜʘʥʠʭ
- ʧʝʨʝʪʚʦʨʝʥʥ̫

- ʜ̔ʝʥʪʠʬ̔ʢʘʮ̫̔

ʇʦʜʘʥʥ̫ ̔ 

ʟʙʝʨ̔ʛʘʥʥ̫
- ʦʙô̒ʜʥʘʥʥ̫

- ʟʙʝʨ̔ʛʘʥʥ̫

ɿʘʧʠʪ 

ʢʦʨʠʩʪʫʚʘʯʘ

ʉʪʨʫʢʪʫʨʫʚʘʥʥ̫ 

ʚʭ̔ʜʥʠʭ ʜʘʥʠʭ ̔ʟ 

ʚʨʘʭʫʚʘʥʥ̫ʤ ʟʤ̔ʩʪʫ

ʌʦʨʤʫʚʘʥʥ̫ 

ʩʝʤʘʥʪʠʯʥʦ 

ʫʟʛʦʜʞʝʥʦʛʦ ʥʘʙʦʨʫ 

ʚʠʭ̔ʜʥʠʭ ʜʘʥʠʭ  

ʈʠʩʫʥʦʢ 2.3 - ʉʭʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʫ Mashup ʩʠʩʪʝʤʽ   

 

ɺ ʦʩʥʦʚʥʦʤʫ ʜʞʝʨʝʣʘʤʠ Mashup ʟʘʩʪʦʩʫʥʢʽʚ ʻ web-ʩʠʩʪʝʤʠ ʽʟ ʜʘʥʠʤʠ, 

ʧʦʜʘʥʠʤʠ ʫ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ, ʘʜʞʝ ʩʴʦʛʦʜʥʽ ʧʘʥʽʚʥʝ ʩʪʘʥʦʚʠʱʝ ʚ 

ʷʢʦʩʪʽ ʟʘʩʦʙʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ɯʥʪʝʨʥʝʪ ʟʘʡʤʘʻ ʤʦʚʘ ʛʽʧʝʨʪʝʢʩʪʦʚʦʾ 

ʨʦʟʤʽʪʢʠ HTML, ʪʝʛʠ ʷʢʦʾ ʦʧʠʩʫʶʪʴ ʚʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʢʫʤʝʥʪʫ, 

ʧʦʩʠʣʘʥʥʷ, ʪʦʱʦ, ʘʣʝ ʥʝ ʥʝʩʫʪʴ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʥʦʩʥʦ ʩʝʤʘʥʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʜʦʢʫʤʝʥʪʫ. ɿ ʨʦʟʚʠʪʢʦʤ ɯʥʪʝʨʥʝʪ ʪʘ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙʩʷʛʽʚ ʟʙʝʨʝʞʝʥʠʭ ʜʘʥʠʭ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʩʝʤʘʥʪʠʯʥʦ ʨʝʣʝʚʘʥʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʻ 

ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ. Mashup ʟʘʩʪʦʩʫʥʢʠ, ʟʜʘʪʥʽ ʽʥʪʝʛʨʫʚʘʪʠ ʜʘʥʽ ʽʟ ʜʝʢʽʣʴʢʦʭ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʻ ʜʦʩʠʪʴ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ. ɸʣʝ 

ʜʦʢʫʤʝʥʪʠ HTML ʤʘʣʦ ʧʨʠʜʘʪʥʽ ʷʢ ʟʘʩʽʙ ʧʦʜʘʥʥʷ ʽ ʦʪʨʠʤʘʥʥʷ ʩʝʤʘʥʪʠʯʥʦ 

ʫʟʛʦʜʞʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʷʢ ʦʧʠʩʘʥʘ ʟʘʩʦʙʘʤʠ HTML 

ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʙʽʣʴʰ ʷʢ ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʯʠʪʘʥʥʷ, ʘʣʝ 

ʥʝ ʷʢ ʤʘʰʠʥʥʦʛʦ ʨʦʟʫʤʽʥʥʷ. ʊʦʤʫ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ɯʊ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʥʥʷ 

ʩʝʤʘʥʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʦʢʫʤʝʥʪʽʚ ʚ ɯʥʪʝʨʥʝʪ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʙ ʦʧʨʘʮʴʦʚʫʚʘʪʠ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʟʘʧʠʪ, ʚʨʘʭʦʚʫʶʯʠ ʟʤʽʩʪ ʽʥʪʝʛʨʫʶʯʠʭ ʜʘʥʠʭ.  
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ʆʧʝʨʘʪʦʨ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ l ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ idi  ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʚʠʛʣʷʜ ʽʟ ʟʙʝʨʝʞʝʥʠʤ 

ʟʤʽʩʪʦʤ ʜʘʥʠʭ. 

),(),,(: 11 ++ piSpi tdictdil ,                                       (2.4) 

ʜʝ: },1|{
SCiSS NicC == , CCS Ì  - ʤʥʦʞʠʥʘ ʫʤʦʚ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʅʝʭʘʡ 1

*

+= ii didi
 - ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ, ʟʛʽʜʥʦ ʜʽʾ l ʥʘ idi . ɯ ʾʭ ʧʦʜʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ (2.4). 

îý

î
ü
û

îí

î
ì
ë

=Ç=Ç=

ÎÍ$ÎÍ"
=

=

8
di

iiSS

iiSS

N

i cdidiScc

diSdiScici

ii NsCCCDIDIDI

CcCcDIdiDIdi
didi

1

*

,1,,

,,,,
| .              (2.5) 

ɼʝ ʤʥʦʞʠʥʘ ʫʤʦʚ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʧʦʜʘʥʘ ʷʢ 
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ʆʧʝʨʘʪʦʨ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ b ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 
*

idi
 ʫ ʥʘʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽʟ ʫʟʛʦʜʞʝʥʠʤ 

ʟʤʽʩʪʦʤ ʜʘʥʠʭjdo . 

),(),,,(: 1

*

+ pjupdi tdoctqdib ,                                   (2.7) 

ʜʝ: },1|{
uCiuu NicC == , CCu Ì  - ʤʥʦʞʠʥʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ; 

},1|{
dQidd Niqq ==  - ʤʥʦʞʠʥʘ ʟʘʧʠʪʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʧʦʜʘʥʦ ʷʢ 
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ʋʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʧʦʜʘʥʦ ʷʢ 
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ʈʦʟʛʣʷʜʘʶʯʠ ʯʝʪʚʝʨʪʠʡ ʩʪʘʥ ʤʘʻ ʤʽʩʮʝ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʘʙʦ ʜʝʷʢʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙ'ʻʢʪʫ (ʜʘʣʽ - ʦʙ'ʻʢʪʫ), ʷʢʘ 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ: 

- ʟʘʚʜʘʥʥʷ ʫʤʦʚʠ ʚʠʜʽʣʝʥʥʷ ʜʝʷʢʦʛʦ ʦʙ'ʻʢʪʫ ʩʝʨʝʜ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ 

ʦʙ'ʻʢʪʽʚ - ʚʠʟʥʘʯʝʥʥʷ ʧʦʰʫʢʦʚʦʛʦ ʦʙʨʘʟʫ; 

- ʧʨʦʮʝʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙ'ʻʢʪʫ - ʧʝʨʝʚʽʨʢʘ ʟʘʜʦʚʦʣʝʥʥʷ ʫʤʦʚʘʤʠ 

ʧʦʰʫʢʦʚʦʛʦ ʦʙʨʘʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙ'ʻʢʪʫ ʩʢʘʥʫʚʘʥʥʷ. 

ʆʩʥʦʚʦʶ ʨʦʙʦʪʠ Mashup ʩʝʨʚʽʩʫ ʻ ʢʦʤʙʽʥʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʜʞʝʨʝʣ ʜʘʥʠʭ, ʷʢ ʨʝʟʫʣʴʪʘʪ ʥʘ ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ. ʑʦʙ ʮʷ ʢʦʤʙʽʥʘʮʽʷ ʙʫʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʜʘʣʦʶ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʪʠ  ʧʨʘʚʠʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʧʦʰʫʢʫ 

ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʽʜʽʙʨʘʥʠʭ ʜʞʝʨʝʣʘʭ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʩʽ ʧʣʶʩʠ ʽ 

ʤʽʥʫʩʠ ʨʦʙʦʪʠ Mashup ʩʝʨʚʽʩʫ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʯʦʪʠʨʠ ʢʦʥʢʨʝʪʥʽ ʩʪʨʘʪʝʛʽʾ 

ʧʦʰʫʢʫ: 

1) ʧʘʨʘʣʝʣʴʥʘ ï ʜʘʥʘ ʩʪʨʘʪʝʛʽʷ ʧʦʰʫʢʫ ʚʠʢʦʥʫʻ ʚʩʽ ʟʘʧʠʪʠ ʚʩʽʭ ʜʦʩʪʫʧʥʠʭ 

ʛʝʥʝʨʘʪʦʨʽʚ ʟʘʧʠʪʫ. 

2) ʧʦʩʣʽʜʦʚʥʘ - ʮʷ ʩʪʨʘʪʝʛʽʷ ʚʠʢʦʥʫʻ ʟʘʧʠʪʠ ʟʘ ʬʽʢʩʦʚʘʥʠʤ ʧʦʨʷʜʢʦʤ 

ʟʘʧʠʪʫ ʛʝʥʝʨʘʪʦʨʽʚ. 

3) ʦʧʪʠʤʽʩʪʠʯʥʘ - ʮʷ ʩʪʨʘʪʝʛʽʷ ʧʦʰʫʢʫ ʚʠʢʦʥʫʻ ʟʘʧʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʟ 

ʢʽʣʴʢʽʩʪʶ ʦʭʦʧʣʝʥʠʭ ʦʩʽʙ ʽ ʪʠʤ ʩʘʤʠʤ ʚʽʜʜʘʻ ʧʝʨʝʚʘʛʫ ʟʘʧʠʪʘʤ ʟ ʚʝʣʠʢʠʤ 

ʦʭʦʧʣʝʥʥʷʤ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʟʘʧʠʪʘʤʠ. 

4) ʧʦʧʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ - ʮʷ ʩʪʨʘʪʝʛʽʷ ʚʠʢʦʥʫʻ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʽ ʟʘʧʠʪʠ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʪʦʙʪʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʜʽʻʚʽʩʪʴ) ʨʘʥʽʰʝ ʚʠʢʦʥʘʥʠʭ 

ʟʘʧʠʪʽʚ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʛʝʥʝʨʘʪʦʨʘ ʟʘʧʠʪʫ. ʇʽʜʭʽʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʧʝʨʝʜʥʽʡ 

ʦʮʽʥʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʰʫʢʫ ʜʣʷ ʚʩʽʭ ʟʘʧʠʪʽʚ ʛʝʥʝʨʘʪʦʨʽʚ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʥʘʙʦʨʽ 

ʧʽʜʛʦʪʦʚʢʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. 
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ʋʩʽ ʧʦʰʫʢʦʚʽ ʩʪʨʘʪʝʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʫʥʢʮʽʶ ʦʮʽʥʢʠ ʟʘʧʠʪʫ ʽ ʬʫʥʢʮʽʶ 

ʚʠʙʦʨʫ ʟʘʧʠʪʫ. ʌʫʥʢʮʽʷ ʦʮʽʥʢʠ ʧʨʠʩʚʦʶʻ ʧʝʚʥʫ ʦʮʽʥʢʫ ʢʦʞʥʦʤʫ ʟʘʧʠʪʫ. ɺʩʽ 

ʟʘʧʠʪʠ ʨʘʥʞʫʶʪʴʩʷ ʟʘ ʾʭ ʦʮʽʥʢʘʤʠ (ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ) ʽ ʬʫʥʢʮʽʷ ʚʠʙʦʨʫ  

ʧʦʪʽʤ ʦʙʨʦʙʣʷʻ ʽ ʬʽʣʴʪʨʫʻ ʟʘʧʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʨʝʡʪʠʥʛʫ. 

2.2.2 ʄʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʇʨʦʮʝʩ ʦʧʠʩʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ ʜʠʥʘʤʽʯʥʝ ʦʪʨʠʤʘʥʥʷ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʽʟ ʟʙʝʨʝʞʝʥʠʤ ʟʤʽʩʪʦʤ ʜʘʥʠʭ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ Mashup ʩʠʩʪʝʤʽ. 

)(),,()( *** DIDDIdictdiDIdidiS iSpiii  l ,           (2.10) 

ʜʝ: )( idiS  - ʜʞʝʨʝʣʦ ʜʘʥʠʭ; )( *DID  - ʙʘʟʘ ʜʘʥʠʭ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ  

*: DIDI l  ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʝʚʥʠʭ ʝʪʘʧʽʚ - ʢʨʦʢʽʚ ʜʣʷ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢʦʞ, ʙʫʣʦ ʦʧʠʩʘʥʦ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ 

ʥʘ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʢʨʦʢʽʚ. ʈʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʢʦʞʥʦʛʦ ʢʨʦʢʫ ʤʝʪʦʜʫ ʦʪʨʠʤʫʁ ʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʽ ʩʝʤʘʥʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʦʥʪʦʣʦʛʽʾ  ̔

ʜʝʩʢʨʠʧʪʦʚʘ ʣʦʛʽʢʘ [54, 79]. 

ʄʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ï ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʦʪʨʠʤʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʟ 

ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʠʩʪʝʤʽ 

ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. ʄʝʪʦʜ ʧʦʜʘʥʦ, ʷʢ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ: 

ʂʨʦʢ 1. ɺʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ.  

ʂʨʦʢ 2. ɺʩʪʘʥʦʚʣʝʥʥʷ ʛʨʘʥʠʮʴ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʙʤʝʞʝʥʴ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʚʭʽʜʥʦʛʦ ʧʦʪʦʢʫ web-ʽʥʬʦʨʤʘʮʽʾ. 
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ʂʨʦʢ 3. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʽʟ 

ʚʠʜʽʣʝʥʥʷʤ ʽ ʟʙʝʨʝʞʝʥʥʷʤ ʩʝʤʘʥʪʠʢʠ ʜʘʥʠʭ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ 

ʤʝʪʘʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ [30]. ɼʘʥʠʡ ʢʨʦʢ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʝʪʘʧʠ: 

- ʩʪʨʫʢʪʫʨʥʘ ʦʥʪʦʣʦʛʽʷ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ; 

- ʟʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʥʘ ʦʥʪʦʣʦʛʽʷ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ;  

- ʛʣʦʙʘʣʴʥʘ ʤʝʪʘʤʦʜʝʣʴ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. 

ʂʨʦʢ 4. ɺʠʜʽʣʝʥʥʷ ʫ ʚʭʽʜʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʨʝʩʫʨʩʽ ʥʘʙʦʨʫ ʨʝʢʚʽʟʠʪʽʚ 

(ʘʪʨʠʙʫʪʽʚ), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʡʦʛʦ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ̔ʘʩʧʝʢʪʠ ʟʘʟʥʘʯʝʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ.  

ʂʨʦʢ 5. ʌʦʨʤʫʚʘʥʥʷ ʦʧʠʩʫ ʢʦʞʥʦʛʦ ʚʭʽʜʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ 

ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʚʠʟʥʘʯʝʥʦʾ ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʜʝʪʘʣʴʥʦ ʢʦʞʝʥ ʽʟ ʩʬʦʨʤʦʚʘʥʠʭ ʦʩʥʦʚʥʠʭ ʢʨʦʢʽʚ ʤʝʪʦʜʫ 

ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʨʦʙʦʪʠ Mashup ʩʠʩʪʝʤʠ. 

ɿʛʽʜʥʦ ʧʝʨʰʦʛʦ ʢʨʦʢʫ ï ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʙʦʪʠ Mashup 

ʩʠʩʪʝʤʠ ʜʣʷ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʻ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ 

ʧʦʜʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ: ʩʪʨʫʢʪʫʨʦʚʘʥʽ, ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʽ ʯʠ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ʜʘʥʽ. Mashup ʩʠʩʪʝʤʘ, ʟʘʟʚʠʯʘʡ, ʤʦʞʝ ʦʙ'ʻʜʥʫʚʘʪʠ ʜʘʥʽ, ʦʧʠʩʘʥʽ ʚ ʨʽʟʥʠʭ 

ʬʦʨʤʘʪʘʭ. ʅʘʧʨʠʢʣʘʜ, web-ʬʦʨʤʘʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʟʜʘʪʥʘ ʯʘʩʪʦ ʦʥʦʚʣʶʚʘʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʟʘʧʠʩ ʫ ʙʣʦʛʘʭ, ʩʘʡʪʘʭ ʥʦʚʠʥ ʽ ʪʘʢ 

ʜʘʣʽ; ʪʘʙʣʠʯʥʠʡ ʬʦʨʤʘʪ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʧʠʩʫ ʤʦʜʝʣʝʡ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʘʙʣʠʮʴ, 

ʪʘʢʠʭ ʷʢ CSV-ʬʘʡʣʠ ʘʙʦ ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ; ʬʦʨʤʘʪ ʥʘ ʦʩʥʦʚʽ ʨʦʟʤʽʪʢʠ 

(ʥʘʧʨʠʢʣʘʜ, HTML ʽ XML), ʟʘʟʚʠʯʘʡ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ 

ʜʘʥʠʭ; ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʢʦʥʪʝʥʪ, ʪʘʢʠʡ ʷʢ ʚʽʜʝʦ, ʘʫʜʽʦ ʪʘ ʟʦʙʨʘʞʝʥʥʷ, ʩʪʘʶʪʴ 

ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ. ʎʽ ʪʠʧʠ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʟ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʣʦʢʘʣʴʥʽ ʬʘʡʣʠ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʫ 

ʬʘʡʣʦʚʽʡ ʩʠʩʪʝʤʽ ʚʣʘʩʥʠʢʘ, web-ʩʪʦʨʽʥʢʠ, web-ʩʝʨʚʽʩʠ ʽ web-ʜʦʜʘʪʢʠ. 

ɺ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʣʠʩ ̫ʧʝʚʥʽ ʥʘʧʝʨʝʜ ʚʠʟʥʘʯʝʥʽ ʩʠʩʪʝʤʠ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ (ʩʦʮ. ʤʝʨʝʞʘ, web-ʩʪʦʨʽʥʢʘ, web-ʩʘʡʪ, web-ʩʝʨʚʽʩ), ʪʦʤʫ ʚʭʽʜʥʠʤʠ 
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ʜʘʥʠʤʠ ʚʠʩʪʫʧʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʮʠʭ ʩʠʩʪʝʤ. ʌʦʨʤʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʷʢʽ ʨʦʟʛʣʷʜʘʣʠʩʷ: web-ʬʦʨʤʘʪ, ʪʘʙʣʠʯʥʠʡ ʬʦʨʤʘʪ, ʬʦʨʤʘʪ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʤʽʪʢʠ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʢʦʥʪʝʥʪ. 

),,( 11

*

0 TCDIDI Sl= ,                                           (2.11) 

ʜʝ: 1l - ʦʧʝʨʘʪʦʨ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ; Sʉ1  - ʤʥʦʞʠʥʘ 

ʫʤʦʚ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʨʫʛʦʛʦ ʢʨʦʢʫ ʤʝʪʦʜʫ, ʘ ʩʘʤʝ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʨʘʥʠʮʴ ʪʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʙʤʝʞʝʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʚʭʽʜʥʦʛʦ ʧʦʪʦʢʫ web-

ʽʥʬʦʨʤʘʮʽʾ, ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʽʟ ʚʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʤʝʞʫ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʤʝʞʫ ʢʽʣʴʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʚʠʟʥʘʯʝʥʠʭ ʜʞʝʨʝʣʘʭ, ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʜʞʝʨʝʣ ʪʘ 

ʨʝʩʫʨʩʽʚ, ʪʦʱʦ.  

)),,,(,( 2112

*

1 SS CTCDIDIDI ll=
                                     (2.12) 

ʜʝ: 2l - ʦʧʝʨʘʪʦʨ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʨʘʥʠʮʴ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʦʙʤʝʞʝʥʴ; Sʉ2  - ʤʥʦʞʠʥʘ ʫʤʦʚ ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʨʘʥʠʮʴ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʦʙʤʝʞʝʥʴ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʝʪʴʦʛʦ ʢʨʦʢʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʤʝʪʦʜʠ ʽ 

ʪʝʭʥʦʣʦʛʽʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, 

ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʚʠʜʽʣʠʪʠ ʽ ʟʙʝʨʝʛʪʠ ʩʝʤʘʥʪʠʢʫ ʜʘʥʠʭ.  

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʪʝʨʦʛʝʥʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʜʦ ʪʦʛʦ ʞ ʤʘʶʪʴ 

ʨʽʟʥʫ ʩʪʨʫʢʪʫʨʫ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ, ʷʢʽ ʯʘʩʪʦ ʦʧʠʩʫʶʪʴ ʦʜʥʫ ʡ ʪʫ ʞ 

ʧʨʦʙʣʝʤʥʫ ʦʙʣʘʩʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʪʝʨʤʽʥʽʚ ʽ ʧʦʥʷʪʴ, ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʦʪʨʠʤʘʥʠʭ ʚʭʽʜʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʾʭ ʩʝʤʘʥʪʠʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʷʚʥʠʤ ʯʠʥʦʤ ʚʠʨʘʞʝʥʘ  ̔

ʟʙʝʨʝʞʝʥʘ ʨʘʟʦʤ ʟ ʮʠʤʠ ʜʘʥʠʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʜʘʥʦʾ 

ʧʨʦʙʣʝʤʠ ʩʢʦʨʠʩʪʘʪʠʩʷ ʩʝʤʘʥʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʦʥʪʦʣʦʛʽʾ  ̔ ʜʝʩʢʨʠʧʪʦʚʘ ʣʦʛʽʢʘ [141, 150, 153]. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʦʥʪʦʣʦʛʽʡ ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʘʜʝʢʚʘʪʥʽ ʨʝʘʣʴʥʦʤʫ 

ʩʚʽʪʫ, ʘ ʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʦʙʽʪ ʫ ʛʘʣʫʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ World 

Wide Web ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʫ Semantic Web, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʧʨʦʙʣʝʤʠ 

ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ WWW ʟ ʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ʈʦʟʨʦʙʣʝʥʽ ʜʣʷ 

ʮʠʭ ʮʽʣʝʡ ʫʥʽʬʽʢʦʚʘʥʘ ʤʦʜʝʣʴ ʜʘʥʠʭ RDF ʽ ʤʦʚʘ web-ʦʥʪʦʣʦʛʽʡ OWL [95, 132] 

ʥʘʜʘʶʪʴ ʙʘʛʘʪʽ ʤʦʞʣʠʚʦʩʪʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʦʧʠʩʫ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚ ɯʥʪʝʨʥʝʪ 

ʨʝʩʫʨʩʽʚ. 

ʅʘ ʜʘʥʦʤʫ ʢʨʦʮʽ, ʧʨʠ ʘʚʪʦʤʘʪʠʯʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʘʚʪʦʤʘʪʠʯʥʦ ʤʦʜʝʣʶʚʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʦʥʪʦʣʦʛʽʶ 

ʢʦʞʥʦʛʦ ʟ ʽʥʪʝʛʨʦʚʘʥʠʭ ʜʦʜʘʪʢʽʚ. ʎʶ ʨʦʙʦʪʫ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʧʽʩʣʷ 

ʪʦʛʦ ʷʢ ʦʙʨʘʥʽ ʜʞʝʨʝʣʘ ʜʣʷ Mashup (ʪʨʝʪʽʡ ʩʪʘʥ). ɿʘʚʜʷʢʠ ʧʦʙʫʜʦʚʽ ʧʦʚʥʦʮʽʥʥʦʾ 

ʩʪʨʫʢʪʫʨʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʝʪʘʤʦʜʝʣʽ, ʷʢʘ ʟʤʦʞʝ ʦʙ'ʻʜʥʘʪʠ ʚ ʩʦʙ ̔ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʩʠʩʪʝʤ ʪʘ ʾʭ ʚʽʜʥʦʰʝʥʥʷ, ʤʦʞʥʘ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʜʫʨʫ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʟʙʝʨʽʛʰʠ ʧʨʠ ʮʴʦʤʫ ʩʝʤʘʥʪʠʢʫ ʜʘʥʠʭ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ 

ʟʘʚʜʘʥʥʷ, ʷʢ ʦʩʥʦʚʫ, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʪʘʥʜʘʨʪ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

IDEF5 [100]. ɼʘʥʠʡ ʩʪʘʥʜʘʨʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧ'ʷʪʠ ʦʩʥʦʚʥʠʭ ʢʨʦʢʽʚ: 

 1. ʆʨʛʘʥʽʟʘʮʽʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ. ɿʥʘʭʦʜʞʝʥʥʷ ʧʨʠʟʥʘʯʝʥʥʷ ʦʥʪʦʣʦʛʽʾ, 

ʢʦʥʪʝʢʩʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ;  

2. ɿʙʽʨ ʜʘʥʠʭ. ʅʝʦʙʨʦʙʣʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʙʠʨʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʟʙʦʨʫ ʜʘʥʠʭ;  

3. ɸʥʘʣʽʟ ʜʘʥʠʭ. ɿʽʙʨʘʥʽ ʜʘʥʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʟ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ; 

4. ʈʦʟʨʦʙʢʘ ʧʝʨʚʽʩʥʦʾ ʦʥʪʦʣʦʛʽʾ. ʊʘʢʘ ʦʥʪʦʣʦʛʽʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʝʷʢʽ 

ʙʘʟʦʚʽ ʧʦʥʷʪʪʷ ʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ;  

5. ɿʙʘʛʘʯʝʥʥʷ ʦʥʪʦʣʦʛʽʾ  ̔ʧʝʨʝʚʽʨʢʘ. ʐʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʢʦʥʮʝʧʪʽʚ ʽ 

ʚʽʜʥʦʰʝʥʴ ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʷ ʨʦʟʠhʨʶʻʪʴʩʷ ʽ ʪʝʩʪʫʻʪʴʩʷ. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʩʪʘʥʜʘʨʪʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʜʦʧʫʩʢʘʻ ʧʦʢʨʦʢʦʚʠʡ 

ʨʦʟʚʠʪʦʢ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ, ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʩʝʤʘʥʪʠʯʥʠʭ 

ʟʚ'ʷʟʢʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʘʜʟʚʠʯʘʡʥʦ ʟʨʫʯʥʠʡ ʧʨʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʜʦʙʫʚʘʥʥʽ 
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ʦʥʪʦʣʦʛʽʾ, ʪʦʤʫ ʩʘʤʝ ʤʝʪʦʜʦʣʦʛʽʷ IDEF5 ʙʫʣʘ ʦʙʨʘʥʘ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʘʞʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʽ 

ʢʨʦʢʠ, ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʦʥʪʦʣʦʛʽʾ  ̔ʟʙʽʨ ʜʘʥʠʭ ʥʝ ʤʘʶʪʴ ʩʝʥʩʫ ʚ ʢʦʥʪʝʢʩʪʽ 

ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʪʦʤʫ ʱʦ ʢʦʨʜʦʥʠ ʚʞʝ ʚʠʟʥʘʯʝʥ ̔ʧʨʝʜʤʝʪʥʦʶ 

ʦʙʣʘʩʪʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʘ ʩʘʤʽ ʜʘʥʽ ʚʞʝ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʚʩʝʨʝʜʠʥʽ ʙʘʟ ʜʘʥʠʭ. ʉʫʪʴ ʧʨʦʮʝʜʫʨʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʩʪʫʧʥʘ: 

1. ʉʪʨʫʢʪʫʨʥʘ ʦʥʪʦʣʦʛʽʷ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ. ɺʠʪʷʛ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʪʨʫʢʪʫʨʫ ʢʦʞʥʦʾ ʟ ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʦʥʪʦʣʦʛʽʯʥʦʤʫ 

ʬʦʨʤʘʪʽ;  

2. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʥʘ ʦʥʪʦʣʦʛʽʷ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. 

ʆʙ'ʻʜʥʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʦʥʪʦʣʦʛʽʡ ʩʪʨʫʢʪʫʨʠ ʚ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʥʫ ʦʥʪʦʣʦʛʽʯʥʫ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ;  

3. ɻʣʦʙʘʣʴʥʘ ʤʝʪʘʤʦʜʝʣʴ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. ʉʪʚʦʨʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʡ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʟʘʛʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʥʦʾ ʦʥʪʦʣʦʛʽʾ ʛʣʦʙʘʣʴʥʦʾ ʤʝʪʘʤʦʜʝʣʽ, ʷʢʘ ʦʧʠʩʫʻ ʩʝʤʘʥʪʠʯʥʽ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. 

),,,,( *
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2 DIDITCDIDI Sl= ,                                     (2.13) 

ʜʝ: 3332313 llll AA=  - ʦʧʝʨʘʪʦʨ ʬʦʨʤʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʤʝʪʘʤʦʜʝʣʽ ʚʩʽʭ 

ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ; Sʉ3  - ʤʥʦʞʠʥʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʛʣʦʙʘʣʴʥʦʾ 

ʤʝʪʘʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. 

ʇʨʦʮʝʩ ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʟʽ ʩʪʦʨʽʥʢʠ HTML ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ. Web-ʩʪʦʨʽʥʢʘ, ʷʢʫ ʧʦʚʝʨʪʘʻ ʩʝʨʚʝʨ, ʚʽʜʬʦʨʤʘʪʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʚʠ ʨʦʟʤʽʪʢʠ, ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʚʠʛʣʷʜʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ (web-ʙʨʘʫʟʝʨ). ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʟʘʧʠʩʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ɹɼ, ʟʛʽʜʥʦ ʥʘʧʝʨʝʜ ʚʠʟʥʘʯʝʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʦʧʠʩʫ 

ʽʥʪʝʛʨʫʶʯʦʾ web-ʩʠʩʪʝʤʠ. 
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ɼʘʣʽ ʧʨʦʮʝʩ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ɯʉ ʟ ʪʘʙʣʠʯʥʦʛʦ ʚʠʛʣʷʜʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʚ ʩʭʝʤʘʭ ɹɼ, ʚ ʚʠʛʣʷʜ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʧʠʩʫ ʦʥʪʦʣʦʛʽʡ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ IDEF5 ʤʦʜʝʣʶʚʘʪʠ ʦʥʪʦʣʦʛʽʶ ʩʣʽʜ ʚ ʜʚʘ ʝʪʘʧʠ:  

1) ʧʝʨʚʠʥʥʝ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʩʫʪʥʦʩʪʝʡ ʦʥʪʦʣʦʛʽʾ ʽ ʥʘʩʪʫʧʥʽ ʜʦʜʘʚʘʥʥʷ 

ʩʝʤʘʥʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ [96]. ʇʽʜ ʧʨʦʪʦʩʫʪʥʦʩʪʷʤʠ ʨʦʟʫʤʽʶʪʴʩʷ ʦʙ'ʻʢʪʠ ʦʧʠʩʫʚʘʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʟ ʜʝʷʢʠʤʠ ʙʘʟʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʙʦ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʂʦʞʥʘ ʪʘʢʘ ʧʨʦʪʦʩʫʪʥʽʩʪʴ ʧʦ ʩʪʘʥʜʘʨʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʫʥʽʢʘʣʴʥʦʶ ʽ ʦʧʠʩʫʚʘʪʠʩʷ 

ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʬʦʨʤʽ, ʷʢʘ ʤʘʻ, ʷʢ ʤʽʥʽʤʫʤ ʥʘʩʪʫʧʥʽ ʧʦʣʷ: ʫʥʽʢʘʣʴʥʠʡ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ; ʽʤ'ʷ; ʦʧʠʩ. ɼʘʥʠʡ ʝʪʘʧ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ:  

- ʧʝʨʚʠʥʥʘ ʪʨʘʥʩʣʷʮʽʷ ʩʪʨʫʢʪʫʨʠ ʪʘʙʣʠʮʴ ʙʘʟ ʜʘʥʠʭ ʚ ʧʨʦʪʦʩʫʪʥʦʩʪʽ ʫ 

ʬʦʨʤʘʪʽ RDF, ʥʘʟʚʠ ʪʘʙʣʠʮʴ ʩʪʘʶʪʴ ʢʣʘʩʘʤʠ, ʘ ʧʦʣʷ ʪʘʙʣʠʮʽ - ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʂʦʞʝʥ ʢʣʘʩ ʽ ʚʣʘʩʪʠʚʽʩʪʴ ʚʦʣʦʜʽʶʪʴ ʫʥʽʢʘʣʴʥʠʤʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʨʚʠʥʥʦʤʫ ʢʣʶʯʝʚʽ ʪʘʙʣʠʮʽ;  

- ʦʪʨʠʤʘʥʘ ʧʦʯʘʪʢʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʟʙʘʛʘʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʟʚ'ʷʟʫʚʘʥʥʷ ʤʽʞ ʩʦʙʦʶ ʢʣʘʩʽʚ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʘʩʦʙʘʤʠ ʨʦʟʰʠʨʝʥʥʷ RDFs. ʅʘ 

ʚʠʭʦʜʽ ʦʪʨʠʤʫʻʤʦ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʦʜʥʦʛʦ ʽʟ ʜʦʜʘʪʢʽʚ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ.  

2) ʈʦʟʰʠʨʝʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʚʽʜʥʦʰʝʥʴ 

ʜʦ ʧʨʦʪʦʩʫʪʥʦʩʪʝʡ, ʧʝʨʝʪʚʦʨʠʚʰʠ ʾʭ ʥʘ ʧʦʚʥʦʮʽʥʥʽ ʦʙ'ʻʢʪʠ ʦʥʪʦʣʦʛʽʾ. ʊʦʙʪʦ, 

ʚʠʪʷʛʫʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʜʞʝʨʝʣ ʫ ʬʦʨʤʘʪʽ 

ʦʥʪʦʣʦʛʽʾ. 

ʌʦʨʤʘʣʴʥʦ,  ʩʪʨʫʢʪʫʨʥʘ ʦʥʪʦʣʦʛʽʷ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʤʘʻ ʚʠʛʣʷʜ: 

RXfAttXO Att ),(,,= ,                                          (2.14) 

ʜʝ: },1|{ Xi NixX ==
 - ʤʥʦʞʠʥʘ ʢʣʘʩʽʚ (ʢʦʥʮʝʧʪʽʚ), { }iii typenamex ,.= ; 

},1,,1,{ AttAttij MjNiattAtt ===
 - ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʢʦʥʮʝʧʪʽʚ; )(Xf Att  - ʬʫʥʢʮʽʷ, 

ʱʦ ʚʠʟʥʘʯʘʻ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʮʝʧʪʫ ʤʥʦʞʠʥʫ ʡʦʛʦ ʘʪʨʠʙʫʪʽʚ; },1|{ Ri NirR ==
 ï 

ʤʥʦʞʠʥʘ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ ʦʥʪʦʣʦʛʽʾ. 
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ʅʘʩʪʫʧʥʝ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʙ'ʻʜʥʘʥʥʽ ʨʦʟʨʽʟʥʝʥʠʭ ʤʝʪʘ-ʤʦʜʝʣʝʡ ʚ ʦʜʥʫ 

ʻʜʠʥʫ ʟʘʛʘʣʴʥʫ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɼʣʷ ʮʽʻʾ 

ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʧʽʜʛʦʪʫʚʘʪʠ ʦʥʪʦʣʦʛʽʾ ʜʦʜʘʪʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʩʣʽʜ ʩʪʚʦʨʠʪʠ 

ʫʥʽʢʘʣʴʥʠʡ ʧʨʝʬʽʢʩ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʭʘʥʽʟʤ 

ʧʨʦʩʪʦʨʫ ʽʤʝʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʬʽʢʩʽʚ ʽ ʧʨʦʩʪʦʨʽʚ ʽʤʝʥ, ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ 

ʨʦʟʰʠʨʠʪʠ ʦʧʠʩʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʟʙʝʨʽʛʘʪʠ ʜʝʢʽʣʴʢʘ ʦʥʪʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ 

ʚʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ RDF ʜʦʢʫʤʝʥʪʫ. ʇʦ-ʜʨʫʛʝ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʫʩʝʨʝʜʠʥʽ ʚʠʪʷʛʥʫʪʠʭ ʦʥʪʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʟʥʘʭʦʜʞʝʥʴ 

ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʜʦʜʘʪʠ ʩʝʤʘʥʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ 

ʧʦʚ'ʷʟʫʶʪʴ ʦʥʪʦʣʦʛʽʾ ʩʪʨʫʢʪʫʨʠ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʤʽʞ ʩʦʙʦʶ.  

8
n

i

iOOs
1=

= ,                                                         (2.15) 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ (2.15) ʟʦʙʨʘʞʝʥʦ ʟʘʛʘʣʴʥʫ ʤʝʪʘʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ 

ʚʩʽʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʦʜʥʘʢ ʾʾ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʣʦʛʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʨʠ ʚʠʪʷʛʘʥʥʽ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʪʘʜʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʤʝʪʦʶ ʪʨʝʪʴʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʱʝ ʙʽʣʴʰʝ ʨʦʟʰʠʨʝʥʥʷ ʤʦʜʝʣʽ ʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʾ ʥʘ ʛʣʦʙʘʣʴʥʫ ʤʝʪʘʤʦʜʝʣʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʪʘ ʩʚʽʪ ʧʦʟʘ ʥʝʶ. ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʩʣʽʜ ʽʤʧʦʨʪʫʚʘʪʠ ʧʦʥʷʪʪʷ, 

ʢʦʥʮʝʧʪʠ ʽ ʚʽʜʥʦʰʝʥʥʷ ʟ ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʦʾ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʽʟ ʟʘʛʘʣʴʥʠʭ ʦʥʪʦʣʦʛʽʡ ʚʝʨʭʥʽʭ ʨʽʚʥʽʚ. ɹʽʣʴʰ ʪʦʛʦ, ʩʣʽʜ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʨʦʛʨʘʤʥʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ ʦʥʪʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʧʦʩʣʫʛʘʤʠ 

ʝʢʩʧʝʨʪʘ ʚ ʧʨʝʜʤʝʪʥʽʡ ʦʙʣʘʩʪʽ. ɿ ʾʭ ʜʦʧʦʤʦʛʦʶ ʤʦʞʣʠʚʦ ʱʝ ʙʽʣʴʰʝ ʟʙʘʛʘʪʠʪʠ 

ʤʦʜʝʣʴ ʩʝʤʘʥʪʠʯʥʠʤʠ ʟʚ'ʷʟʢʘʤʠ ʽ ʩʪʚʦʨʠʪʠ ʦʥʪʦʣʦʛʽʶ, ʷʢʘ ʩʝʤʘʥʪʠʯʥʦ ʦʧʠʩʫʻ 

ʚʩʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ ʚ ʷʢʽʡ ʚʦʥʠ ʧʨʘʮʶʶʪʴ.  

ʆʧʠʩ ʛʣʦʙʘʣʴʥʦʾ ʤʝʪʘʤʦʜʝʣʽ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʤʽʩʪʠʪʴʩʷ ʫ 

ʬʦʨʤʫʣʽ (2.16): 

WXfʍfRAttXDI WAtt ),(),(,,,*

2= ,                                 (2.16) 
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ʜʝ:
 

},1,,1|{ WWij MjNiwW ===  - ʩʣʦʚʥʠʢ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʪʝʨʤʽʥʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; )(XfW - ʬʫʥʢʮʽʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʥʮʝʧʪʽʚ, ʟʽʩʪʘʚʣʷʻ 

ʢʦʥʮʝʧʪʫ ʥʘʙʽʨ ʪʝʨʤʽʥʽʚ ʟʽ ʩʣʦʚʥʠʢʘ W. 

ɸʥʘʣʽʟʫʶʯʠ ʪʨʝʪʽʡ ʢʨʦʢ ï ʚʠʜʽʣʝʥʥʷ ʫ ʚʭʽʜʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʨʝʩʫʨʩʽ 

ʥʘʙʦʨʫ ʨʝʢʚʽʟʠʪʽʚ (ʘʪʨʠʙʫʪʽʚ), ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʡʦʛʦ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ̔

ʘʩʧʝʢʪʠ ʟʘʟʥʘʯʝʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʪʦʣʦʛʽʡ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʨʦʟʨʦʙʣʝʥʫ ʥʘ ʪʨʝʪʴʦʤʫ ʢʨʦʮʽ ʧʨʦʮʝʜʫʨʫ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʥʪʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ ʫ ʚʭʽʜʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʨʝʩʫʨʩʽ.  

),,( 4

*

24

*

3 TCDIDI Sl= ,                                             (2.17) 

ʜʝ: 4l - ʦʧʝʨʘʪʦʨ ʚʠʜʽʣʝʥʥʷ ʤʝʪʘʦʧʠʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; Sʉ4  - 

ʤʥʦʞʠʥʘ ʫʤʦʚ ʚʠʜʽʣʝʥʥʷ ʤʝʪʘʦʧʠʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɿʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʽʡ ʥʘ ʪʨʝʪʴʦʤʫ ʢʨʦʮʽ ʩʪʨʫʢʪʫʨʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʤʝʪʘʤʦʜʝʣʽ ʤʦʞʥʘ ʥʘ ʾʾ ʦʩʥʦʚʽ ʚʠʜʽʣʠʪʠ ʚ ʦʙʨʘʥʽʡ ʩʠʩʪʝʤʽ ʜʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ 

ʧʦʪʨʽʙʥʽ ʤʝʪʘʜʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ. ʊʦʙʪʦ 

ʚʠʪʷʛʥʫʪʠ ʟ ʙʘʟ ʜʘʥʠʭ ʩʝʤʘʥʪʠʯʥʽ ʤʝʪʘʦʧʠʩʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʣʦʙʘʣʴʥʦʾ ʤʝʪʘʤʦʜʝʣʽ ʽ ʤʝʭʘʥʽʟʤʽʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ ʛʣʦʙʘʣʴʥʦʾ ʤʝʪʘʤʦʜʝʣʽ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ: 

 

MirWXfXfRAttXDI WAtt ,),(),(,,,*

3 =  ,                          (2.18) 

ʜʝ:
 

},1|{ Miri NiMirMir ==  - ʤʥʦʞʠʥʘ ʤʝʪʘʦʧʠʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʘʤʦʜʝʣʴ ʛʨʘʻ, ʧʦ ʩʫʪʽ, ʨʦʣʴ ʩʣʦʚʥʠʢʘ, ʱʦ ʟʙʝʨʽʛʘʻ ʚ ʩʦʙʽ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʩʣʦʚʥʠʢʘ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʜʞʝʨʝʣ ʜʘʥʠʭ ʩʝʤʘʥʪʠʯʥʽ ʤʝʪʘʦʧʠʩʠ ʩʘʤʠʭ ʟʙʝʨʝʞʝʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɿʘʚʜʷʢʠ ʧʨʦʧʠʩʘʥʠʤ ʚ ʟʘʛʘʣʴʥʽʡ ʤʝʪʘʤʦʜʝʣʽ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʱʦ ʟʚ'ʷʟʫʻ 

ʨʽʟʥʽ ʪʘʙʣʠʮʽ  ̔ ʾʭ ʧʦʣʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ, ʟʨʦʙʠʪʠ ʮʝ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʟʤʽʚ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʊʘʢʽ ʤʝʭʘʥʽʟʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʣʦʛʽʢʫ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʽ ʟʘʛʘʣʴʥʫ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʜʦʜʘʶʪʴ 

ʧʦʪʨʽʙʥʽ ʩʝʤʘʥʪʠʯʥʽ ʟʚ'ʷʟʢʠ ʚ ʦʪʨʠʤʘʥʽ ʤʝʪʘʜʘʥʽ. ʉʠʥʪʘʢʩʠʩ  ̔ʩʝʤʘʥʪʠʢʘ ʜʘʥʠʭ 

ʧʦʙʫʜʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʦʩʥʦʚʥʽ ʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʚ'ʷʟʘʥʽ, ʪʦʤʫ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ ʟʘʩʦʙʘʤʠ [20], 

ʘʚʪʦʤʘʪʠʯʥʦ. ʋ ʧʽʜʩʫʤʢʫ, ʥʘ ʚʠʭʦʜʽ ʦʪʨʠʤʫʻʪʴʩʷ ʧʦʚʥʘ ʦʥʪʦʣʦʛʽʷ, ʱʦ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘʙʦ ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ 

ʧʦʥʷʪʽʡʥʫ ʯʘʩʪʠʥʫ, ʽ ʤʝʪʘʦʧʠʩʠ ʨʝʩʫʨʩʽʚ, ʟʙʝʨʝʞʝʥʠʭ ʚ ʩʠʩʪʝʤʘʭ, ʪʦʙʪʦ 

ʟʤʽʩʪʦʚʥʫ ʯʘʩʪʠʥʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧôʷʪʦʛʦ ʢʨʦʢʫ, ʟʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʨʦʙʦʪʠ Mashup 

ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʦʧʠʩʫ ʚʭʽʜʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʚʠʟʥʘʯʝʥʦʾ ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʭʦʯʝʪʴʩʷ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ Mashup ʩʠʩʪʝʤʠ ʧʨʘʮʶʶʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ API ʜʦʜʘʪʢʽʚ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ ʤʽʞ ʢʽʣʴʢʦʤʘ ʜʦʜʘʪʢʘʤʠ, ʜʦʟʚʦʣʷʶʯʠ ʚʠʣʫʯʝʥʥʷ ʜʘʥʠʭ  ̔ ʦʙʤʽʥ 

ʜʘʥʠʤʠ ʤʽʞ ʜʦʜʘʪʢʘʤʠ. API ʜʦʧʦʤʘʛʘʶʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʝʩʫʨʩʠ, ʥʝ ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ ʩʚʦʾʡ ʚʥʫʪʨʽʰʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʫ ʚʩʽʭ 

ʨʝʩʫʨʩʽʚ API ʻ ʫʥʽʢʘʣʴʥʽ URI ʟ HTTP-ʜʦʩʪʫʧʦʤ, ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ, ʜʝ ʬʽʛʫʨʫʚʘʪʠʤʝ URI ʨʝʩʫʨʩʫ.  

FCCPPElMTRIRURIDI RRM ,,,,,,,,*

4= ,                            (2.19) 

ʜʝ: URI - ʘʜʨʝʩʘ Web-ʩʝʨʚʽʩʫ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ URI ʜʘʥʦʛʦ 

ʩʝʨʚʽʩʫ; IR ï ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʨʝʩʫʨʩʫ; TR ï ʪʠʧ ʨʝʩʫʨʩʫ; ʄ ï ʧʦʜʘʥʥʷ ʨʝʩʫʨʩʫ ʫ 

ʤʝʪʘʤʦʜʝʣʽ ʩʠʩʪʝʤʠ; },1|{ Eli NielEl ==  ï ʤʥʦʞʠʥʘ ʝʣʝʤʝʥʪʽʚ ʦʙ'ʻʢʪʥʦʾ ʩʭʝʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ; XElPRM : - ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦ ʩʪʘʚʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʝʣʝʤʝʥʪʫ ʦʙ'ʻʢʪʥʦʾ ʩʭʝʤʠ ʡʦʛʦ ʢʦʥʮʝʧʪ; RElElPR ³:
 
- ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦ ʩʪʘʚʠʪʴ 

ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʚ'ʷʟʢʘʤ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʦʙ'ʻʢʪʥʦʾ ʩʭʝʤʠ ʚʽʜʥʦʰʝʥʥʷ ʚ 

ʦʥʪʦʣʦʛʽʾ, ʽ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʝʣʝʤʝʥʪʫ ElelÍ  ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ: ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʝʣʝʤʝʥʪʫ ʦʙ'ʻʢʪʥʦʾ ʩʭʝʤʠ ʚʽʜʧʦʚʽʜʘʻ ʘʪʨʠʙʫʪʘʤ ʡʦʛʦ ʢʦʥʮʝʧʪʫ, ʪʦʙʪʦ 
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{ } ))((,: elPPeldattatt ElX=Í ; C (Calls) - ʢʽʣʴʢʽʩʪʴ ʚʠʢʣʠʢʽʚ web-ʩʝʨʚʽʩʫ; FC (Failed 

calls) - ʢʽʣʴʢʽʩʪʴ ʥʝʚʜʘʣʠʭ ʚʠʢʣʠʢʽʚ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ web-ʩʝʨʚʽʩʠ ʟ ʧʨʠʧʠʩʫʚʘʥʥʷʤ ʾʤ ʩʝʤʘʥʪʠʢʠ ʧʨʦʙʣʝʤʥʦʾ 

ʦʙʣʘʩʪʽ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʽʞ ʨʝʘʣʽʟʦʚʘʥʠʤʠ ʚ web-ʩʝʨʚʽʩʘʭ ʬʫʥʢʮʽʷʤʠ ʽ ʘʪʨʠʙʫʪʘʤʠ ʢʣʘʩʽʚ 

ʧʨʠʢʣʘʜʥʦʾ ʦʥʪʦʣʦʛʽʾ. ɼʘʥʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʷʢʽ ʨʝʩʫʨʩʠ ʤʦʞʫʪʴ 

ʧʨʠʚʣʘʩʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʷʢʠʤ ʘʪʨʠʙʫʪʘʤ. 

ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʧʝʨʘʮʽʾ ʥʘʜ ʦʥʪʦʣʦʛʽʷʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʨʽʟʥʠʭ ʧʽʜʭʦʜʘʭ,  ̔ ʩʬʦʨʤʦʚʘʥʠʡ ʥʘʙʽʨ ʦʧʝʨʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʢʦʥʪʝʢʩʪʫ ʟʽ ʟʥʘʥʴ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʨʠʢʣʘʜʥʦʶ ʦʥʪʦʣʦʛʽʻʶ. 

ʅʘʙʽʨ ʦʧʝʨʘʮʽʡ ʥʘʜ ʦʥʪʦʣʦʛʽʷʤʠ: 

1) ʌʦʨʤʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʢʣʶʯʦʚʠʭ ʩʣʽʚ: 

- ʪʠʧ ʩʠʪʫʘʮʽʾ; 

- ʦʧʮʽʦʥʘʣʴʥʦ: ʟʘʚʜʘʥʥʷ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ, ʜʦʧʦʚʥʝʥʥʷ, ʫʪʦʯʥʝʥʥʷ. 

2) ʇʦʰʫʢ: 

- ʤʘʨʢʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʠʢʣʘʜʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʽʤʝʥʘ ʷʢʠʭ ʟʙʽʛʘʶʪʴʩʷ ʟ 

ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ. 

3) ɺʠʙʽʨʢʘ:  

- ʤʘʨʢʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʠʢʣʘʜʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʨʝʣʝʚʘʥʪʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʦʜʝʣʽ ʧʦʪʦʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

4) ɼʦʙʫʚʘʥʥʷ:  

- ʬʦʨʤʫʚʘʥʥʷ ʟʨʽʟʽʚ ʧʨʠʢʣʘʜʥʦʾ ʦʥʪʦʣʦʛʽʾ ʥʘ ʧʽʜʩʪʘʚʽ ʤʘʨʢʦʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. 

5) ɯʥʪʝʛʨʘʮʽʷ: 

- ʦʙ'ʻʜʥʘʥʥʷ ʟʨʽʟʽʚ, ʦʪʨʠʤʘʥʥʷ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. 

ʇʝʨʰʽ ʪʨʠ ʦʧʝʨʘʮʽʾ - ʧʦʰʫʢʫ, ʚʠʙʽʨʢʠ  ̔ʚʠʣʫʯʝʥʥʷ - ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʟʥʘʥʴ ʧʨʠʢʣʘʜʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʷʢʽ ʻ ʨʝʣʝʚʘʥʪʥʠʤʠ ʧʦʪʦʯʥʽʡ ʩʠʪʫʘʮʽʾ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʮʠʭ ʦʧʝʨʘʮʽʡ ʬʦʨʤʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʟʨʽʟʽʚ ʧʨʠʢʣʘʜʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʚ 
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ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʛʨʘʮʽʾ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʘʙʩʪʨʘʢʪʥʦʛʦ 

ʢʦʥʪʝʢʩʪʫ. ʎ  ̫ ʤʦʜʝʣʴ ʨʦʟʰʠʨʶʻʪʴʩʷ ʤʥʦʞʠʥʦʶ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʣʝʞʥʠʭ web-

ʩʝʨʚʽʩʽʚ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʚʽʜʦʙʨʘʞʝʥʴ ʤʽʞ web-ʩʝʨʚʽʩʘʤʠ ʪʘ 

ʘʪʨʠʙʫʪʘʤʠ ʢʣʘʩʽʚ ʧʨʠʢʣʘʜʥʦʾ ʦʥʪʦʣʦʛʽʾ, ʚʢʣʶʯʝʥʠʤʠ ʚ ʘʙʩʪʨʘʢʪʥʠʡ ʢʦʥʪʝʢʩʪ. 

ʆʪʞʝ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʮʝʩʫ 

ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ  Mashup ʩʠʩʪʝʤʠ, ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. 

 

2.3 ʌʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʽʟ ʜʠʥʘʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʚʨʘʭʦʚʫʶʯʠ 

ʟʤʽʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʄʦʜʝʣʴ ʜʘʥʠʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʘʣʛʝʙʨʘʾʯʥʘ ʩʠʩʪʝʤʘ, ʪʦʙʪʦ ʤʥʦʞʠʥʘ 

ʜʦʧʫʩʪʠʤʠʭ ʪʠʧʽʚ ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʠʭ ʥʘ ʥʠʭ ʚʽʜʥʦʰʝʥʴ ʪʘ ʦʧʝʨʘʮʽʡ, ʘ ʪʘʢʦʞ 

ʦʙʤʝʞʝʥʴ ʮʽʣʽʩʥʦʩʪʽ, ̫ ʢʽ ʤʦʞʫʪʴ ʥʘʢʣʘʜʘʪʠʩ ̫ʥʘ ʜʘʥʽ [156].  

ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʜʚʘ ʪʠʧʠ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ - 

ʩʪʨʫʢʪʫʨʥʦ-ʩʪʘʪʠʯʥʠʡ  ̔ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʽʯʥʠʡ ʪʠʧ. ʅʝʭʘʡ ʟʘʛʘʣʴʥʘ 

ʩʪʨʫʢʪʫʨʥʦ-ʩʪʘʪʠʯʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 LROMtotal ,,= ,                                  (2.20)     

ʜʝ:  O - ʩʫʢʫʧʥʽʩʪʴ ʪʠʧʽʚ ʦʙ'ʻʢʪʽʚ; R - ʩʫʢʫʧʥʽʩʪʴ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʪʠʧʘʤʠ 

ʦʙ'ʻʢʪʽʚ; L - ʩʫʢʫʧʥʽʩʪʴ ʦʙʤʝʞʝʥʴ; O, R, L ʥʝʟʤʽʥʥʽ ʚ ʯʘʩʽ.  

ʊʦʜʽ, ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʽʟ ʜʠʥʘʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, 

ʚʨʘʭʦʚʫʶʯʠ ʟʤʽʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

ʂʨʦʢ 1. ɺʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ ʦʙôʻʢʪʽʚ ʚ ʜʠʩʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t. 

ʅʝʭʘʡ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʦʙôʻʢʪʦʤ ʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ. ʅʝʭʘʡ ʆ - -̔ʪʠʡ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ, ʜʝ: 

FCCPPElMTRIRURIO RRMi ,,,,,,,,= ,                            (2.21) 

ɺʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆ ʦʧʠʩʘʥʦ ʧʽʩʣʷ ʬʦʨʤʫʣʠ (2.19). 



 

 

68 

ʂʨʦʢ 2. ɺʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʟʘʜʘʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʚ 

ʜʠʩʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t. 

},...,{ 1 nRRR= ,                                            (2.22)  

ʜʝ:  nRR ,...,1 ï ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʚ ʤʦʜʝʣʽ. 

ʂʨʦʢ 3. ɺʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ ʦʙʤʝʞʝʥʴ ʥʘ ʟʘʜʘʥʽ ʦʙ'ʻʢʪʠ ʚ ʜʠʩʢʨʝʪʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ t. 

ʄʥʦʞʠʥʘ ʦʙʤʝʞʝʥʴ ʥʘ ʟʤʽʥʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʛʽʜʥʦ ʨʽʰʝʥʥʶ ʟʘʜʘʯʽ 

ʟʘʜʦʚʦʣʝʥʥʷ ʦʙʤʝʞʝʥʴ: 

),,( SCTSCTSCT CDVSCT= ,                                        (2.23) 

 ʜʝ: VSCT ï ʩʫʢʫʧʥʽʩʪʴ ʟʤʽʥʥʠʭ, DSCT ï ʩʫʢʫʧʥʽʩʪʴ ʜʦʤʝʥʽʚ ʟʤʽʥʥʠʭ, CSCT ï 

ʩʫʢʫʧʥʽʩʪʴ ʦʙʤʝʞʝʥʴ ʥʘ ʟʤʽʥʥʽ. 

ʂʨʦʢ 4. ɺʠʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ ʚʠʢʦʥʫʚʘʥʠʭ ʜʽʡ (Actions) ʥʘʜ ʟʘʜʘʥʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ. 

ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʥʘʜ ʦʙôʻʢʪʘʤʠ Mashup ʩʠʩʪʝʤʠ ʻ ʥʘʩʪʫʧʥʽ: 

},,,,,,{ deleterefreshsortfilterjoinunionnewAʩ= .
                   

(2.24) 

ʂʨʦʢ 5. ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʜʽʾ, ʱʦ ʥʘʩʪʘʣʘ. 

ʇʝʨʝʭʽʜ Tij  (Transition) ʚʽʜ ʦʜʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ Pi (Presentation) ʩʠʩʪʝʤʠ 

ʜʦ ʽʥʰʦʛʦ Pj ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠʩʷ ʜʝʷʢʦʶ ʧʦʜʽʻʶ Eij (Event): 

)())(),1(()( tPtruthtEtPTtT jijiijij ==-= .                            (2.25) 

ʊʘʢʦʞ, ʧʝʨʝʭʽʜ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ  ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 .                                       (2.26) 

ʇ̔ ʜ ʥʘʩʪʘʥʥʷʤ ʧʦʜʽʾ ʨʦʟʫʤʽʻʪʴʩʷ, ʱʦ ʚ ʜʝʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t ʩʠʩʪʝʤʘ 

ʫʤʦʚ-ʧʨʝʜʠʢʘʪʽʚ (Condition) ̔ ʩʪʠʥʥʘ: 
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ij  .                                     (2.27) 

ʊʦʜʽ ʤʘʪʨʠʮʷ ʧʝʨʝʭʦʜʽʚ ʚʽʜʦʙʨʘʞʝʥʴ ʤʦʜʝʣʽ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ (ʪʘʙʣ. 2.4). 

ʊʘʙʣʠʮʷ 2.4.  

ʄʘʪʨʠʮʷ ʧʝʨʝʭʦʜʽʚ ʚʽʜʦʙʨʘʞʝʥʴ 

ʇʦʯʘʪʢʦʚʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʅʘʩʪʫʧʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ 

P1(t) P2(t) é Pn(t) 

P1(t-1) E11 E12 é E1n 

P2(t-1) E21 E22 é E2n 

é é é Eij é 

Pn(t-1) En1 En2 é Enn 

 

ʇʨʠ ʫʤʦʚʽ, ʱʦ, ʷʢʱʦ ʥʝ ʽʩʥʫ ̒Eij, ʪʘʢʦʾ ʱʦ Eij=Ekp, ʷʢʱʦ ki¸ , pj ¸ , ʪʦʙʪʦ 

ʦʜʥʘ ʽ ʪʘ ʩʘʤʘ ʧʦʜʽʷ ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ ʧʝʨʝʭʽʜ ʚʽʜʦʙʨʘʞʝʥʴ. ʇʨʠʯʦʤʫ 

ʤʦʞʣʠʚʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ Eij=false, ʽ ʮʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ɦ ʦ ʥʽʢʦʣʠ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ 

ʧʝʨʝʭʽʜ ʚʽʜʦʙʨʘʞʝʥʥʷ Pi  ʫ ʚʽʜʦʙʨʘʞʝʥʥʷ Pj ʟʘ ʫʤʦʚʠ ji¸ . 

ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʷʢʦʛʦ ʪʠʧʫ ʧʦʜʽʷ Eij  ʤʘʻ ʩʪʘʪʠʩʷ, ʱʦʙ ʥʝ ʙʫʣʦ 

ʧʝʨʝʭʦʜʫ ʚʽʜʦʙʨʘʞʝʥʴ, ʪʦʙʪʦ Pi(t-1)= Pi(t). ʄʦʞʣʠʚʦ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ.  

ɺʘʨʽʘʥʪ 1 - ʢʦʣʠ ʥʘʩʪʘʻ ʧʦʜʽʷ Eij   ʪʘʢʦʛʦ ʪʠʧʫ: 

jitruthEij == , ,                                       (2.28) 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʜʽʷ Eij   ʥʝ ʟʘʣʝʞʠʪʴ ʥʽ ʚʽʜ ʷʢʠʭ ʟʤʽʥʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʚʽʜ ʯʘʩʫ t. ʊʘʢʠʡ ʚʠʧʘʜʦʢ ʷʢʨʘʟ ʽ ʦʧʠʩʫʻ ʩʪʨʫʢʪʫʨʥʦ-ʩʪʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ: 

consttPtP ii ==- )()1( .                                         (2.29)  
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ɺʘʨʽʘʥʪ 2 ï ʷʢʱʦ ʥʽʷʢʦʾ ʧʦʜʽʾ ʥʝ ʥʘʩʪʘʣʦ, ʪʦ ʥʝʤʘʻ ʟʤʽʥʠ ʚʽʜʦʙʨʘʞʝʥʴ. 

ɺʨʘʭʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (2.21) ʬʘʟʦʚʘ ʪʨʘʻʢʪʦʨʽʷ (ʩʪʘʥ) i-ʛʦ ̔ʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʨʝʩʫʨʩʫ ʚ ʢʦʞʝʥ ʜʠʩʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ:  

   
() () () () ()( ))(),(),(),(),(),(,,, tFCtCtPtPtEltFMtTRtIRtURItOt iiRiRMiiiiiiii =j .      (2.30)           

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʬʘʟʦʚʠʡ ʧʨʦʩʪʽʨ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ ʤʦʞʝ ʙʫʪʠ 

ʧʦʜʘʥʠʤ ʷʢ ʤʥʦʞʠʥʘ ʩʪʘʥʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ, ʷʢʽ ʚ ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ t 

ʦʧʠʩʫʶʪʴ ʢʦʨʪʝʞʝʤ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ, 

ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʽʯʥʘ ʤʦʜʝʣʴ Mashup ʩʠʩʪʝʤʠ ʚ ʜʠʩʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t 

ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

()() () () () ()( ) ()( ) ()( )tOAʩtOCtORtOtAʩtCtRtO SCTSCT ,,,,,, =  ,          (2.31)  

ʜʝ: O - ʥʘʙʽʨ ʦʙ'ʻʢʪʽʚ, R - ʥʘʙʽʨ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ, CSCT  ï ʥʘʙʽʨ 

ʦʙʤʝʞʝʥʴ ʥʘ ʦʙôʻʢʪʠ, ɸʩ ï ʥʘʙʽʨ ʚʠʢʦʥʫʚʘʥʠʭ ʜʽʡ (Actions) ʥʘʜ ʚʠʟʥʘʯʝʥʠʤʠ 

ʦʙ'ʻʢʪʘʤʠ. 

 

2.4 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ 

Mashup ʩʠʩʪʝʤ ʚʠʜʽʣʝʥʦ ʪʘʢʽ ʛʨʫʧʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ: ʬʦʨʤʘʪʠ ʽ ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʷ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʜʝʣʽ ʜʘʥʠʭ, ʨʦʙʦʪʘ ʟ ʚʭʽʜʥʠʤ ʽ ʚʠʭʽʜʥʠʤ ʧʦʪʦʢʦʤ ʜʘʥʠʭ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ.  

2. ɺ ʟʘʛʘʣʴʥʦʤʫ ʦʩʥʦʚʥʠʡ ʧʨʠʥʮʠʧ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʧʦʣʷʛʘʻ ʫ ʟʜʽʡʩʥʝʥʥʽ ʧʨʦʮʝʩʫ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʭʽʜʥʠʭ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʫ ʚʠʭʽʜʥʠʡ ʥʘʙʽʨ. ɼʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʫ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ Mashup ʩʠʩʪʝʤʦʶ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʶ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʥʮʠʧʠ STD ʪʘ UML ʜʽʘʛʨʘʤʠ ʜʽʷʣʴʥʦʩʪʽ. 
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3. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʦʮʝʩ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʩʠʩʪʝʤʦʶ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʽʟʘʮʽʾ ʥʘ ʜʚʘ ʧʽʜʧʨʦʮʝʩʠ: 

ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʚʠʜʽʣʝʥʠʭ ʧʽʜʧʨʦʮʝʩʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ ʪʘ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʦʙô̒ ʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

4. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ, ʱʦ ʜʘʻ 

ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʠʩʪʝʤʽ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

5. ɿʛʽʜʥʦ ʚʠʟʥʘʯʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʬʦʨʤʫʚʘʥʥʷ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʦʨʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ, ʷʢ ʤʥʦʞʠʥʠ ʩʪʘʥʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ, ʷʢʽ ʚ 

ʢʦʞʝʥ ʤʦʤʝʥʪ ʯʘʩʫ t ʦʧʠʩʫʶʪʴ ʢʦʨʪʝʞʝʤ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ, ʦʪʨʠʤʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʦ-

ʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ Mashup ʩʠʩʪʝʤʠ ʚ ʜʠʩʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t. 
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ʈʆɿɼɯʃ 3  ʄɽʊʆɼ ʊɸ ɸʃɻʆʈʀʊʄʀ ʌʆʈʄʋɺɸʅʅʗ 

ʆɹ'ɭɼʅɸʅʆɻʆ ɼʀʅɸʄɯʏʅʆɻʆ ʅɸɹʆʈʋ ɼɸʅʀʍ, ʗʂʀʁ 

ʄɸɭ ɿɸɻɸʃʔʅʋ ʉʊʈʋʂʊʋʈʋ ɯ ɭɼʀʅʀʁ ɿʄɯʉʊ 

3.1 ʇʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ 

ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ 

ʇʝʨʰ ʥʽʞ ʚʠʟʥʘʯʠʪʠ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ 

ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʨʦʙʥʠʢʘ, ʨʷʜ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʽʥʪʝʛʨʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ 

ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ. ɼʦ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ ʥʘʣʝʞʘʪʴ: 

1) ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ. ʇʨʦʛʨʝʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʧʦʪʨʝʙʫʻ ʚʩʝ 

ʯʘʩʪʽʰʝ ʽ ʯʘʩʪʽʰʝ ʟʤʽʥʶʚʘʪʠ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ, ʥʝ ʛʦʚʦʨʷʯʠ ʚʞʝ 

ʧʨʦ ʜʠʟʘʡʥ ʽ ʽʥʪʝʨʬʝʡʩ, ʷʢʽ ʦʥʦʚʣʶʶʪʴʩʷ ʥʘʩʪʽʣʴʢʠ ʰʚʠʜʢʦ, ʱʦ ʥʝ ʚʩʪʠʛʘʻʰ 

ʚʽʜʩʪʝʞʠʪʠ. ɯ, ʚ ʮʽʡ ʜʠʥʘʤʽʮʽ, ʜʝ çʟʤʽʥʥʽʩʪʴ» ʚʽʜʦʙʨʘʞʘʻ ʩʘʤʫ ʧʨʠʨʦʜʫ ʪʘ ʩʫʪɹ 

ʩʠʩʪʝʤʠ, ʤʘʻ ʤʽʩʮʝ ʧʨʦʙʣʝʤʘ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʨʘʭʦʚʫʶʯʠ 

ʚʩʶ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ. 

2) ɻʝʪʝʨʦʛʝʥʥʽʩʪʴ. ʇʨʠ ʨʦʟʛʣʷʜʽ ʚʝʣʠʢʦʛʦ ʧʨʦʝʢʪʫ, ʥʝ ʟʘʚʞʜʠ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʣʘʪʬʦʨʤʘʤ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʦʜʥʦʤʫ ʚʠʨʦʙʥʠʢʫ, ʟʚʽʜʩʠ, ʦʪʨʠʤʫʻʤʦ ʧʨʦʙʣʝʤʫ ʙʘʛʘʪʦʧʣʘʪ-

ʬʦʨʤʣʝʥʥʦʩʪʽ. 

3) ʈʦʟʧʦʜʽʣʝʥʽʩʪʴ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʟʙʽʣʴʰʫʶʪʴʩʷ, ʘ ʟʘʚʜʘʥʥʷ ʚʩʝ ʙʽʣʴʰ 

ʢʦʤʧʣʝʢʩʥʦ ʚʠʨʽʰʫʶʪʴʩʷ ï ʪʦʤʫ, ʤʘʻ ʤʽʩʮʝ ʧʨʦʙʣʝʤʘ ʚʠʨʽʰʝʥʥʷ 

ʨʦʟʧʦʜʽʣʝʥʦʩʪ̔. 

4) ʉʪʨʘʭ ʥʦʚʠʟʥʠ. ɯʥʢʦʣʠ ʜʦʩʠʪʴ ʚʘʞʢʦ ʘʙʩʦʣʶʪʥʦ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ  

ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʱʝ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 
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ʜʦʩʠʪʴ ʥʝʧʦʛʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦ ʥʘʜʽʡʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʮʝ ʘʞ ʥʽʷʢ ʥʝ 

ʩʧʨʠʷ ̒ʽʥʪʝʛʨʘʮʽʾ. 

5) ʉʣʘʙʢʘ ʟʚô̫ ʟʥʽʩʪʴ. ɯʩʥʫʶʪʴ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʥʝ ʤʦʞʣʠʚʦ ʧʦʚʥʽʩʪʶ 

ʬʦʨʤʘʣʽʟʫʚʘʪʠ, ʩʧʝʮʠʬʽʢʫʚʘʪʠ ʽ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʜʘʥʽ ï ʟʚʽʜʩʠ, ʯʘʩʪʠʥʘ ʤʦʜʝʣʽ 

ʤʦʞʝ ʟʘʣʠʰʠʪʠʩʷ ʩʣʘʙʦ ʟʚô̫ ʟʘʥʦʶ, ʱʦ ʤʦʞʝ ʟʘʪʨʫʜʥʠʪʠ ʾʾ ʢʦʤʧôʁ ʪʝʨʫ ʦʙʨʦʙʢʫ. 

6) ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. ʂʦʨʠʩʪʫʚʘʯʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʩʪʽʡʥʦ 

ʧʽʜʥʽʤʘʶʪʴ ʧʣʘʥʢʫ ʱʦʜʦ ʦʯʽʢʫʚʘʥʦʾ ʰʚʠʜʢʦʜʽʾ ʩʠʩʪʝʤʠ.  

7) ʄʦʙʽʣʴʥʽʩʪʴ. ʂʦʨʠʩʪʫʚʘʯ ̔ ʨʽʟʥʦʛʦ ʨʦʜʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ 

ʩʪʘʣʠ ʨʫʭʘʪʠʩʷ ʰʚʠʜʰʝ, ʘ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʟ ʥʠʤʠ ʪʝʧʝʨ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʚʩʶʜʠ: ʷʢ 

ʚ ʪʨʘʥʩʧʦʨʪʽ, ʪʘʢ ʽ ʚʜʦʤʘ, ʥʘ ʚʫʣʠʮʽ, ʪʦʱʦ. 

8) ɹʝʟʧʝʢʘ. ʂʦʣʠ ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʣʘʩʷ ʥʘ ʥʦʩʽʾ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʥʷ, 

ʱʦ ʦʭʦʨʦʥʷʻʪʴʩʷ, ʥʝ ʚʠʥʠʢʘʣʦ ʧʦʪʨʝʙʠ ʫ ʟʘʭʠʩʪʽ ʩʘʤʦʛʦ ʪʝʢʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʘ  

ʪʝʧʝʨ, ʢʦʣʠ ʚʩʝ ʩʪʘʣʦ ʜʦʩʪʫʧʥʠʤ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʩʝʩʚʽʪʥʴʦʾ ʤʝʨʝʞʽ, ʤʘʻ 

ʤʽʩʮʝ ʧʨʦʙʣʝʤʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʾʭ ʚʩʝ ʤʦʞʣʠʚʦʤʫ ʰʠʬʨʫʚʘʥʥʽ, ʪʦʱʦ.  

9) ɺʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʥʽʩʪʴ. ɺʘʞʢʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʟʘʣʝʞʠʪʴ 

ʚʽʜ: ʢʽʣʴʢʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘʩʪʦʩʫʥʢʫ, ʤʦʞʣʠʚʦʩʪʝʡ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ, 

ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʪʦʱʦ. 

ɿʘʙʝʟʧʝʯʠʪʠ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥ ̔ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ, ʷʢʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʤʘʥʪʠʯʥʫ ʽʥʪʝʛʨʘʮʽʶ ʜʘʥʠʭ (ʪʘʙʣ. 3.1). 

ʅʘ ʦʩʥʦʚʽ ʧʦʜʘʥʦʾ ʪʘʙʣʠʮʽ 3.1 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʽʜʥʦʩʥʽ ʧʝʨʝʚʘʛʠ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ, ʧʦʨʽʚʥʷʥʦ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤ ʧʽʜʭʦʜʦʤ.  

ʉʝʤʘʥʪʠʯʥʠʡ ʧʽʜʭʽʜ, ʷʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʽʟ ʪʘʙʣ. 3.1 ʚʠʤʘʛʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ, ʩʝʤʘʥʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ, ʷʢ, 

ʥʘʧʨʠʢʣʘʜ, ʦʥʪʦʣʦʛʽ ʾ(ʨʠʩ. 3.1). 
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ʈʠʩʫʥʦʢ 3.1 - ʉʠʩʪʝʤʘʪʠʟʘʮʽ̫  ʟʥʘʥ ɹʚ ʦʙʣʘʩʪ ̔ʦʥʪʦʣʦʛʡ̔ 

 

ʊʘʙʣʠʮʷ 3.1 - ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʘ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʧʽʜʭʦʜʽʚ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

 ʊʨʘʜʠʮʽʡʥʘ ʽʥʪʝʛʨʘʮʽʷ 

 

ʉʝʤʘʥʪʠʯʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ʉʪʨʫʢʪʫʨʘ 

ʜʘʥʠʭ 

ʇʝʨʝʚʘʞʥʦ ʨʝʣʷʮʽʡʥʘ, 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʦʜʥʘʢʦʚʽ 

ʥʘʙʦʨʠ ʜʘʥʠʭ. 

ʆʨʽʻʥʪʦʚʘʥʘ ʥʘ ʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʦʜʠʥʠʮʷʤʠ ʜʘʥʠʭ, ʥʝ 

ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʦʜʽʙʥʦʩʪʽ. 

ʄʝʪʦʜ ʽʥʪʝʛʨʘʮʽʾ ɼʘʥʽ ʚʠʪʷʛʫʶʪʴʩʷ ʽʟ ʜʞʝʨʝʣ, 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʘʜʘʥʠʭ ʚʠʤʦʛ ʽ 

ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʚ ʩʭʦʚʠʱʘ. 

ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʚô̫ ʟʢʠ ʤʽʞ 

ʦʜʠʥʠʮʷʤʠ ʜʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʠʟʥʘʯʝʥʴ ʫ ʩʧʽʣʴʥʠʭ ʜʣʷ 

ʥʠʭ ʦʥʪʦʣʦʛʽʷʭ. 

ʄʘʩʰʪʘʙʫʚʘʥʥʷ ɯʟ ʢʦʞʥʠʤ ʥʦʚʠʤ ʜʞʝʨʝʣʦʤ 

ʜʘʥʠʭ ʚʘʨʪʽʩʪʴ ʨʦʩʪʝ 

ʝʢʩʧʦʥʝʥʮʽʡʥʦ.  

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʞʝʨʝʣ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʚʘʨʪʽʩʪʴ. 

ʇʦʭʦʜʞʝʥʥʷ 

ʜʞʝʨʝʣ 

ɺʥʫʪʨʽʰʥʻ. ɿʦʚʥʽʰʥʻ ʽ ʚʥʫʪʨʽʰʥʻ. 

ɺʽʜʥʦʰʝʥʥʷ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ 

ɾʦʨʩʪʢʝ ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥ-

ʜʘʨʪʽʚ, ʧʦʨʫʰʝʥʥʷ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʢʦʥʪʝʢʩʪʫ. 

ɻʥʫʯʢʝ ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥ-

ʜʘʨʪʽʚ, ʢʦʥʪʝʢʩʪ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʚ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ.  
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 ɯʥʪʝʛʨʫʶʯʠ ʜʘʥʽ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʥʪʦʣʦʛʽʡ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʘʥʽ, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʜʞʝʨʝʣʽ, ʦʙô̒ ʜʥʘʪʠ ʾʭ ʟ ʣʦʛʽʯʥʠʤʠ ʽ ʛʣʦʙʘʣʴʥʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʙʨʘʞʝʥʥʷ [141]. 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ Mashup ʪʝʭʥʦʣʦʛʽʾ, ʤʘʻ ʤʽʩʮʝ ʧʦʥʷʪʪʷ 

çʧʽʨʘʤʽʜʠ ʟʥʘʯʝʥʴè. çʇʽʨʘʤʽʜʘ ʟʥʘʯʝʥʴè Mashup ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʜʘʥʠʭ ʤʘʻ ʚʠʛʣʷʜ, ʷʢ ʥʘ ʨʠʩ. 3.2. 

                       

ʈʠʩʫʥʦʢ 3.2 - çʇʽʨʘʤʽʜʘ ʟʥʘʯʝʥʴè Mashup ʩʠʩʪʝʤʠ  

 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʢʦʥʪʝʢʩʪʫ, ɦ ʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʥʦ-

ʢʝʨʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʤʦʛʠ ʜʦ ʤʦʜʝʣʽ ʢʦʥʪʝʢʩʪʫ ʪʘ ʢʦʥʪʝʢʩʪʥʦ-

ʢʝʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ 

ʫʟʛʦʜʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ (ʪʘʙʣ. 3.2). ʊʘ ʥʘ ʧʽʜʩʪʘʚʽ ʮʠʭ ʚʠʤʦʛ 

ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʪʝʢʩʪʥʦ-ʢʝʨʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ 

ʫʟʛʦʜʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ. 

ɼʞʝʨʝʣʘ ʜʘʥʠʭ 
(XML, Database, Web services) 

ɼʘʥʽ RDF-ʬʦʨʤʘʪʫ  
(ʨʽʚʝʥʴ ʧʝʨʝʪʚʦʨʝʥʴ) 

ɿʚô̫ ʟʘʥʽ ʚʽʜʢʨʠʪʽ ʨʝʩʫʨʩʠ 
ʜʘʥʠʭ 

ʆʧʨʘʮʴʦʚʘʥʽ ʟʘʧʠʪʠ 
ʢʦʨʠʩʪʫʚʘʯʽʚ 

 

HTML/RDF 

 

Mashups 
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ʊʘʙʣʠʮʷ 3.2 - ʇʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʪʝʢʩʪʥʦ-ʢʝʨʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ 

 ˉ 

ʧ/ʧ 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʜʦ ʢʦʥʪʝʢʩʪʫ 

ʫ ʢʦʥʪʝʢʩʪʥʦ-ʢʝʨʦʚʘʥʽʡ ʩʠʩʪʝʤʽ 

ʇʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʪʝʢʩʪʥʦ-

ʢʝʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

 1 ʂʦʥʪʝʢʩʪ ʦʧʠʩʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʠ-

ʟʦʚʘʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʜʣʷ ʦʧʠʩʫ 

ʢʦʥʪʝʢʩʪʫ. 

 2 ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ 

ʧʽʜʪʨʠʤʫʻ ʦʧʝʨʘʮʽʾ ʟ ʢʦʥʪʝʢʩʪʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ 

ʧʦʜʘʥʥʷ ʟʥʘʥʴ. 

 3 ʂʦʥʪʝʢʩʪ ʥʘʜʘʻ ʨʝʣʝʚʘʥʪʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʘʙʦ ʨʦʟʫʤʽʥʥʷ ʩʠʪʫʘʮʽʾ. 

ɻʣʦʙʘʣʴʥʘ ʤʝʪʘ-ʤʦʜʝʣʴ ʢʦʥʪʝʢʩʪʫ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʨʝʜʤʝʪʥʫ ʦʙʣʘʩʪʴ ʪʘ ʩʚʽʪ ʧʦʟʘ ʥʝʶ. 

 4 ʇʽʜʪʨʠʤʢʘ ʤʝʭʘʥʽʟʤʽʚ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʢʩʪʫ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʢʦʥʪʝʢʩʪʫ ʙʽʣʴʰ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʘʙʩʪʨʘʢʮʽʾ. 

ɼʚʦʨʽʚʥʝʚʘ ʤʦʜʝʣʴ ʢʦʥʪʝʢʩʪʫ. 

5 ʇʽʜʪʨʠʤʢʘ ʤʝʭʘʥʽʟʤʽʚ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʩʫʙʢʦʥʪʝʢʩʪʽʚ. 

ʇʦʜʘʥʥʷ ʟʘʚʜʘʥʴ ʫ ʚʠʛʣʷʜʽ ʽʻʨʘʨʭʽʾ 

ʧʽʜʟʘʜʘʯ. 

 6 ʂʦʥʪʝʢʩʪʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʽʩʪʠʪʴ 

ʜʘʥʽ, ʽʩʪʦʨʽʶ ʾʭ ʦʪʨʠʤʘʥʥʷ ʽ 

ʟʥʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ 

ʢʦʥʪʝʢʩʪʫ, ʥʘʷʚʥʽʩʪʴ ʘʨʭʽʚʫ ʢʦʥʪʝ-

ʢʩʪʽʚ. 

 7 ʂʦʥʪʝʢʩʪ ʤʽʩʪʠʪʴ ʚʽʜʦʤʫ 

ʟʘʣʫʯʝʥʠʤ ʚ ʩʠʪʫʘʮʽʶ ʦʙ'ʻʢʪʘʤ 

ʽʥʬʦʨʤʘʮʽʶ. 

ɼʦʩʪʫʧ ʟʘʣʫʯʝʥʠʭ ʫ ʩʠʪʫʘʮʽʶ 

ʦʙ'ʻʢʪʽʚ ʜʦ ʢʦʥʪʝʢʩʪʫ. 

 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʢʦʥʪʝʢʩʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʢʦʥʪʝʢʩʪʥʦ-ʢʝʨʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ, ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʤʦʛʠ ʜʦ ʤʦʜʝʣʽ 

ʢʦʥʪʝʢʩʪʫ ʽ ʢʦʥʪʝʢʩʪʥʦ-ʢʝʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ 

ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʫʟʛʦʜʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ (ʪʘʙʣ. 3.1). ʅʘ 

ʧʽʜʩʪʘʚʽ ʮʠʭ ʚʠʤʦʛ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʧʨʠʥʮʠʧʠ, ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʧʦʙʫʜʦʚʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʪʝʢʩʪʥʦ-ʢʝʨʦʚʘʥʦʾ 

ʜʠʥʘʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ 

ʤʘʻ ʫʟʛʦʜʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʤʠ ʻ ʧʝʨʰʽ ʪʨʠ 

ʧʨʠʥʮʠʧʠ. 
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3.2 ɸʥʘʣʽʟ ʚʭʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ 

ʩʧʽʣʴʥʠʭ ʨʠʩ ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ 

3.2.1 ɺʠʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʩʭʝʤ ʜʘʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʙʘʟ ʜʘʥʠʭ, 

ʦʧʠʩʘʥʠʭ ʚ ʨʦʙʦʪʘʭ ɽʨʭʘʨʜʘ ʈʘʤʘ ʽ ʌʽʣʽʧʘ ɹʝʨʥʰʪʝʡʥʘ [138, 139]. ɰʭ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ: ʧʽʜʭʦʜʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʷʜʢʽʚ, ʧʽʜʭʦʜʠ ʥʘ ʦʥʦʚʽ ʘʥʘʣʽʟʫ ʤʦʚʠ ʚ 

ʢʦʥʪʝʢʩʪʽ, ʧ̔ ʜʭʦʜʠ ʥʘ ʦʩʥʦʚʽ ʦʧʦʨʥʠʭ ʩʣʽʚ ʟ̔ ʩʣʦʚʥʠʢʽʚ  ̔ʪʝʟʘʫʨʫʩʽʚ, ʧ̔ ʜʭʦʜʠ ʥʘ 

ʦʩʥʦʚʽ ʦʙʤʝʞʝʥʴ (ʪʠʧʠ ʜʘʥʠʭ, ʚʣʘʩʪʠʚʦʩʪʽ). ɺʩʽ ʧʽʜʭʦʜʠ, ʟʘ ʚʠʥʷʪʢʦʤ, 

ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʣʦʚʥʠʢʘ, ʧʨʘʮʶʶʪʴ ʪʽʣʴʢʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʩʭʝʤʘʭ [122, 140]. ʊʝʟʘʫʨʫʩʥʠʡ ʧʽʜʭʽʜ ʪʘʢʦʞ ʦʧʝʨʫʻ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʟʥʘʯʝʥʥʷ ʩʣʽʚ ʪʘ ʤʦʞʣʠʚʠʭ ʩʠʥʦʥʽʤʽʚ. 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʦʜʥʘʢ ʡʦʛʦ ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘ 

ʧʨʘʢʪʠʮʽ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʚʥʦʮʽʥʥʦʛʦ ʪʝʟʘʫʨʫʩʘ ʟ ʩʠʥʦʥʽʤʘʤʠ 

ʢʦʥʢʨʝʪʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʊʦʤʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ 

ʧʦʜʽʙʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʛʽʙʨʠʜʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʘʥʘʣʽʟ 

ʨʷʜʢʽʚ, ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʽ ʦʙʤʝʞʝʥʴ ʩʭʝʤ ʙʘʟ ʜʘʥʠʭ. ʑʦʙ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʜʘʥʫ 

ʟʘʜʘʯʫ ʚʚʝʜʝʥʦ ʜʝʷʢʽ ʧʦʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ.   

ʅʝʭʘʡ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʝʷʢʫ web-ʩʠʩʪʝʤʫ ʚʞʝ ʧʦʧʝʨʝʜʥʴʦ ʟʘʧʠʩʘʥʘ ʽ 

ʤʽʩʪʠʪʴʩʷ ʫ ʧʝʚʥʽʡ ʩʭʝʤʽ ʙʘʟʠ ʜʘʥʠʭ: S.    

{ }mAAS ,...,1= ,        
 
                                        (3.1) 

ʜʝ: mAA ,...,1  - ʘʪʨʠʙʫʪʠ ʩʭʝʤʠ ʙʘʟʠ ʜʘʥʠʭ: ʽʤʝʥʘ ʪʘʙʣʠʮʴ (TN), ʥʘʟʚʠ ʧʦʣʽʚ 

ʚ ʪʘʙʣʠʮʽ (TS), ʪʠʧʠ ʜʘʥʠʭ (DT), ʧʝʨʚʠʥʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʢʣʶʯʽ (PK, FK), 

ʦʙʤʝʞʝʥʥʷ (C), ʟʙʝʨʝʞʝʥʽ ʜʘʥʽ (SD). 

ɺʽʜʧʦʚʽʜʥʽʩʪʶ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʜʚʦʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʭʝʤ S1  ̔S2 ʻ ʤʥʦʞʠʥʘ: 

{ }wfSASASSMatch ,),(),(),( 2121 = ,                                   (3.2) 
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ʜʝ: )( 1SA  ʪʘ )( 2SA
 
- ʘʪʨʠʙʫʪʠ ʩʭʝʤ S1  ̔S2 ʚʽʜʧʦʚʽʜʥʦ; f ï ʬʫʥʢʮʽʷ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ ʜʚʦʭ ʘʪʨʠʙʫʪʽʚ. ʄʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 

ʤʽʩʪʷʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ {0,1} ; w ï ʚʘʛʘ ʧʦʜʽʙʥʦʩʪʽ: 0²w . 

ʇʨʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʘʥʘʣʽʟʽ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ 

ʧʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʚʩʽ ʪʝʢʩʪʦʚʽ ʦʧʠʩʠ ʝʣʝʤʝʥʪʽʚ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʤʽʩʪʷʪʴ ʚ 

ʩʦʙʽ ʜʝʷʢʫ ʩʝʤʘʥʪʠʯʥʫ ʘʙʦ ʩʤʠʩʣʦʚʫ ʩʢʣʘʜʦʚʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ 

ʚ ʦʙʯʠʩʣʝʥʥʽ ʜʝʢʽʣʴʢʦʭ ʧʨʠʤʽʪʠʚʥʠʭ ʬʫʥʢʮʽʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʜʽʙʥʽʩʪʴ ʤʽʞ 

ʘʪʨʠʙʫʪʘʤʠ. ʋ ʜʘʥʦʤʫ ʧʽʜʭʦʜʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʨʽʚʥʶʚʘʪʠ ʢʦʞʝʥ ʘʪʨʠʙʫʪ ʦʜʥʽʻʾ 

ʩʭʝʤʠ ʟ ʢʦʞʥʠʤ ʘʪʨʠʙʫʪʦʤ ʽʥʰʦʾ ʩʭʝʤʠ. ʆʪʞʝ, ʥʝʭʘʡ ʽʩʥʫʶʪʴ ʜʝʷʢʽ ʩʭʝʤʠ S1  ̔S2 

ʟ ʘʪʨʠʙʫʪʘʤʠ iSA )( 1  ʪʘ jSA )( 2  
ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʩʭʝʤ ʧʦʣʷʛʘʻ ʚ ʦʪʨʠʤʘʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʟʙʽʛʫ 

ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ ʟʘ ʜʝʷʢʦʶ ʬʫʥʢʮʽʻʶ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʘʪʨʠʙʫʪʽʚ ʽ ʦʟʥʘʢ, ʟʘ 

ʷʢʠʤʠ ʾʭ ʦʮʽʥʶʶʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʢʨʝʤʘ ʬʫʥʢʮʽʷ. ʇʦʨʽʚʥʷʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʫʚʘʪʠ, ʷʢ ʟʘ ʦʟʥʘʢʘʤʠ ʟ ʥʝʚʝʣʠʢʦʶ ʚʘʛʦʶ, ʪʘʢʠʤʠ ʷʢ ʟʙʽʛ ʪʠʧʽʚ ʜʘʥʠʭ ʫ 

ʜʚʦʭ ʘʪʨʠʙʫʪʽʚ, ʪʘʢ ʽ ʟʘ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʦʟʥʘʢʘʤʠ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʘʪʨʠʙʫʪʽʚ 

ʩʭʝʤ ʧʦʪʨʽʙʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʦʨʽʚʥʷʥʥʷ: 

- ʧʦʨʽʚʥʷʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘ ʪʠʧʦʤ ʜʘʥʠʭ. ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ ʱʦ, ʨʽʟʥʽ ʨʝʣʷʮʽʡʥʽ 

ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʪʘʙʣʠʮʶ 

ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ; 

- ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʘʥʦʪʘʮʽʷʤʠ ʽ ʦʧʠʩʘʤʠ; 

- ʧʦʨʽʚʥʷʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʦʨʥʠʭ ʩʣʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʥʪʦʣʦʛʽʶ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʷʢ ʩʣʦʚʥʠʢ ʦʧʦʨʥʠʭ ʩʣʽʚ, ʤʦʞʥʘ ʟʥʘʭʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʩʣʦʚʥʠʢʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʫʻʪʴʩʷ ʥʘʙʽʨ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʜʣʷ 

ʨʽʟʥʠʭ ʘʪʨʠʙʫʪʽʚ ʟʘ ʜʝʷʢʠʤʠ ʦʟʥʘʢʘʤʠ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʨʽʟʥʠʤʠ ʚʘʛʘʤʠ w: 

},...,{),(
991121 uuuu wpwpSSSim = ,                                   (3.3) 

ʜʝ: ),( 21 SSSim  ï  ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʭʝʤ; 
1up  - ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘ 

ʜʝʷʢʦʶ ʦʟʥʘʢʦʶ u1; 1uw ï ʚʘʛʘ ʦʟʥʘʢʠ. 



 

 

79 

ʊʘʙʣʠʮʷ 3.3 - ʆʟʥʘʢʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʆʟʥʘʢʘ ɺʠʜ ʧʦʨʽʚʥʷʥʥʷ 

u1 ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʪʠʧʦʤ ʜʘʥʠʭ 

u2 ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʘʥʦʪʘʮʽʷʤʠ ʽ ʦʧʠʩʘʤʠ 

u3 ʧʦʨʽʚʥʷʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʧʦʨʥʠʭ ʩʣʽʚ 

u4 ʧʦʨʽʚʥʷʥʥʷ ʥʘʟʚ ʪʘʙʣʠʮʴ 

u5 ʧʦʨʽʚʥʷʥʥʷ ʥʘʟʚ ʧʦʣʽʚ ʪʘʙʣʠʮʴ 

u6 ʧʦʨʽʚʥʷʥʥʷ ʦʙʤʝʞʝʥʴ 

u7 ʧʦʨʽʚʥʷʥʥʷ ʥʘ ʚʠʷʚʣʝʥʥʷ ʜʫʙʣʽʢʘʪʽʚ 

u8-u9 ʜʦʜʘʪʢʦʚʽ ʧʦʨʽʚʥʷʥʥʷ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

 

ɺʘʛʠ ʜʣʷ ʢʦʞʥʦʾ ʦʟʥʘʢʠ ʧʝʨʝʚʘʞʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʨʫʯʥʫ [130]. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʽʤʦʚʽʨʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʣʝʤʝʥʪʘ ʩʭʝʤʠ ʙʘʟʠ ʜʘʥʠʭ ʧʦ 

ʩʫʢʫʧʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʘʪʨʠʙʫʪʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʥʽʡʥʠʡ 

ʤʝʪʦʜ: 

},...,{),(
99221121 uuuuuu wpwpwpSSSim +++= ,                             (3.4) 

ɸ ʪʘʢʦʞ ʣʦʛʽʩʪʠʯʥʫ ʨʝʛʨʝʩʽʶ, ʷʢʘ ʚʦʣʦʜʽʻ ʜʝʷʢʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʧʝʨʝʜ 

ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ: 

ö
÷

õ
æ
ç

å
-= ä

i

ii pwpSSSim 021 ),( s ,    91 ¢¢i ,                              (3.5) 

ʜʝ: p0 ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ (p0=0.1); s ï  ʬʫʥʢʮʽʷ ʟ 

ʥʘʩʪʫʧʥʦʶ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ:  

xe--
=

1

1
s .                                                         (3.6) 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʩʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʘʥʘʣʽʟʫ ʧʦʜʽʙʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ 

ʜʫʙʣʽʢʘʪʽʚ ʧʨʠ ʚʠʪʷʛʘʥʥʽ ʩʘʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʙʘʟ ʜʘʥʠʭ. 
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3.2.2 ɺʠʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ 

ʇʨʠ ʘʥʘʣʽʟʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʥʘʟʚʠ ʪʘʙʣʠʮʴ ʽ 

ʧʦʣʽʚ ʟ ʜʚʦʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʭʝʤ. ʇʨʠ ʘʥʘʣʽʟʽ ʞ ʟʙʝʨʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ, ʩʣʽʜ 

ʧʦʨʽʚʥʶʚʘʪʠ ʩʘʤʽ ʜʘʥʽ. ɯ ʪʫʪ ʚʠʥʠʢʘʻ ʟʘʚʜʘʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʨʷʜʢʽʚ. 

ɼʣʷ ʡʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʚ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʨʠʢʠ ʩʭʦʞʦʩʪʽ 

ʨʷʜʢʽʚ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʢʽʣʴʢʘ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʭ ʤʝʪʨʠʢ ʚʠʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʜʚʦʭ ʪʝʢʩʪʦʚʠʭ ʨʷʜʢʽʚ [84, 86]: 

ʚʽʜʩʪʘʥʴ ʃʝʚʝʥʰʪʝʡʥʘ ʘʙʦ ʜʠʩʪʘʥʮʽʷ ʨʝʜʘʛʫʚʘʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ɾʘʢʢʘʨ-ɺʽʥʢʣʝʨʘ, 

ʢʦʝʬʽʮʽʻʥʪ ʊʘʥʽʤʦʪʦ, ʘ ʪʘʢʦʞ ʢʦʝʬʽʮʽʻʥʪ ʉʝʨʝʥʩʝʥʘ-ɼʘʡʩʘ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʞʠʚʘʥʦʶ ʤʝʪʨʠʢʦʶ ʻ ʚʽʜʩʪʘʥʴ ʃʝʚʝʥʰʪʝʡʥʘ ʘʙʦ ʜʠʩʪʘʥʮʽʷ ʨʝʜʘʛʫʚʘʥʥʷ. 

ʇʦʣʷʛʘʻ ʮʷ ʤʝʪʨʠʢʘ ʚ ʤʽʥʽʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʘʚʦʢ ʦʜʥʦʛʦ ʨʷʜʢʘ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʡʦʛʦ ʜʦ ʚʠʛʣʷʜʫ ʜʨʫʛʦʛʦ ʨʷʜʢʘ. ɯʩʥʫʻ ʪʨʠ ʦʩʥʦʚʥʠʭ ʚʠʜʠ 

ʧʨʘʚʦʢ, ʮʝ - ʩʪʠʨʘʥʥʷ ʩʠʤʚʦʣʫ, ʜʦʜʘʚʘʥʥʷ ʩʠʤʚʦʣʫ ʪʘ ʟʘʤʽʥʘ ʩʠʤʚʦʣʫ. ʊʘʢʦʞ 

ʽʩʥʫʻ ʨʦʟʰʠʨʝʥʘ ʤʝʪʨʠʢʘ, ʧʽʜ ʥʘʟʚʦʶ ʚʽʜʩʪʘʥʴ ɼʘʤʝʨʘʫ-ʃʝʚʝʥʰʪʝʡʥʘ, ʚ ʷʢʽʡ 

ʜʦʜʘʻʪʴʩʷ ʯʝʪʚʝʨʪʠʡ ʪʠʧ ʧʨʘʚʦʢ - ʪʨʘʥʩʧʦʟʠʮʽʷ ʘʙʦ ʧʝʨʝʩʪʘʥʦʚʢʘ ʩʠʤʚʦʣʽʚ. 

ʅʝʭʘʡ X  ̔ Y - ʜʚʘ ʨʷʜʢʠ ʜʦʚʞʠʥʦʶ m  ̔ n. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʩʪʘʥʽ 

ʃʝʚʝʥʰʪʝʡʥʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʤʘʪʨʠʮʷ ʚʽʜʩʪʘʥʝʡ D, ʚ ʷʢʽʡ ʢʦʞʝʥ ʝʣʝʤʝʥʪ D[i,j]  

ʤʽʩʪʠʪʴ ʜʠʩʪʘʥʮʽʶ ʤʽʞ ʧʝʨʰʠʤʠ i ʩʠʤʚʦʣʘʤʠ ʨʷʜʢʘ X ʽ ʧʝʨʰʠʤʠ j ʩʠʤʚʦʣʘʤʠ 

ʨʷʜʢʘ Y. ɺʽʜʩʪʘʥʴ ʃʝʚʝʥʰʪʝʡʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 
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jiD ,                                    (3.7) 

ʜʝ: 0),( =bam , ʷʢʱʦ ba=  ʽ 1),( =bam , ʷʢʱʦ ba¸ .    

ʂʦʝʬʽʮʽʻʥʪ ʊʘʥʽʤʦʪʦ ʘʙʦ ɾʘʢʢʘʨ-ɺʽʥʢʣʝʨʘ ʪʘʢʦʞ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʦʜʥʦʛʦ ʨʷʜʢʘ ʜʦ ʽʥʰʦʛʦ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʷʜʦʢ 

ʨʦʟʛʣʷʜʘʶʪʴ, ʷʢ ʤʥʦʞʠʥʫ ʩʠʤʚʦʣʽʚ, ʘ ʤʝʪʨʠʢʘ ʧʦʜʽʙʥʦʩʪʽ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ 

ʦʜʥʘʢʦʚʠʭ ʩʠʤʚʦʣʽʚ ʟʘ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ: 
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cba

c
p

-+
= ,                                                      (3.8) 

ʜʝ: p ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ ʨʷʜʢʽʚ, 10 ¢¢p ; ʩ ï ʢʽʣʴʢʽʩʪʴ ʩʧʽʣʴʥʠʭ 

ʩʠʤʚʦʣʽʚ ʚ ʨʷʜʢʘʭ; a ʽ b ï ʢʽʣʴʢʦʩʪʽ ʩʠʤʚʦʣʽʚ ʫ ʨʷʜʢʘʭ A i B ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʪʘʢʠʤ ʩʘʤʠʤ ʧʨʠʥʮʠʧʦʤ ʜʽʻ ʽ ʢʦʝʬʽʮʽʻʥʪ ʉʝʨʝʥʩʝʥʘ-ɼʘʡʩʘ, ʱʦ ʻ 

ʙʽʥʘʨʥʦʶ ʤʽʨʦʶ ʧʦʜʽʙʥʦʩʪʽ ʨʷʜʢʽʚ  ̔ʤʘʻ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘʢʠʡ ʟʘʧʠʩ: 

)()(

)(2

YnXn

YXn
p

+

Æ³
= ,                                                   (3.9) 

ʜʝ: p ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ ʨʷʜʢʽʚ, 10 ¢¢p ; X ʽ Y ï ʨʷʜʢʠ, ʱʦ 

ʧʦʨʽʚʥʶʶʪʴʩʷ; n(a) ï ʬʫʥʢʮʽʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ ʫ ʨʷʜʢʫ ʘ.  

ɸʥʘʣʽʟʫʶʯʠ ʨʦʟʛʣʷʥʫʪʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʭʦʯʝʪʴʩʷ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʞʦʜʝʥ ʟ ʥʠʭ 

ʥʝ ʤʦʞʝ ʛʘʨʘʥʪʫʚʘʪʠ ʭʦʨʦʰʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ ʟʤʽʥʽ ʧʦʨʷʜʢʫ ʩʣʽʚ ʫ ʨʝʯʝʥʥʽ  ̔

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʢʽʣʴʢʦʭ ʤʦʚ ʚ ʪʝʢʩʪʦʚʦʤʫ ʨʷʜʢʫ [72]. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʚ ʨʦʙʦʪʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʮ ̔ʤʝʪʨʠʢʠ, ʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʜʠʬʽʢʦʚʘʥʽ ʤʝʪʨʠʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʨʦʟʙʠʪʪʷ ʩʣʦʚʘ ʥʘ N-

ʛʨʘʤʠ [16]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʫʚʘʪʠ ʚʞʝ ʥʝ ʦʢʨʝʤʠʤʠ ʩʠʤʚʦʣʘʤʠ ʚ 

ʩʪʨʽʯʮʽ, ʘ ʥʘʙʦʨʦʤ ʩʠʤʚʦʣʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʥʘʭʦʜʠʪʠ ʟʙʽʛʠ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ. 

ʅʝʭʘʡ ʻ ʜʝʷʢʠʡ ʘʣʬʘʚʽʪ },...,{ 1 nllABC= , ʜʝ l i - ʩʠʤʚʦʣ ʘʣʬʘʚʽʪʫ. ʊʦʜʽ 

ʤʦʚʦʶ L(ABʉ) ʫ ʘʣʬʘʚʽʪʽ ABʉ  ̒ʤʥʦʞʠʥʘ ʣʘʥʮʶʞʢʽʚ ʢʽʥʮʝʚʦʾ ʜʦʚʞʠʥʠ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʠʤʚʦʣʽʚ ABʉ. ʆʢʨʝʤʠʡ ʣʘʥʮʶʞʦʢ ʥʘʟʠʚʘʪʠʤʝʪʴʩʷ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷʤ ʥʘ ʤʦʚʽ L(ABʉ), ʘ N-ʛʨʘʤʦʶ ʚ ʘʣʬʘʚʽʪʽ ABʉ, ʪʘʢʠʤ ʯʠʥʦʤ, 

ʥʘʟʠʚʘʪʠʤʝʪʴʩʷ ʣʘʥʮʶʞʦʢ ʜʦʚʞʠʥʦʶ n. 

N-ʛʨʘʤʘ [16] ʤʦʞʝ ʟʙʽʛʘʪʠʩʷ ʟ ʜʝʷʢʠʤ ʚʠʩʣʦʚʣʶʚʘʥʥʷʤ, ʚʭʦʜʠʪʠ ʚ ʥʴʦʛʦ 

ʯʠ ʥʝ ʚʭʦʜʠʪʠ ʚʟʘʛʘʣʽ ʚ ʤʦʚʫ. ʇʨʠ ʨʦʟʙʠʪʪʽ ʨʷʜʢʫ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, 

ʪʘʢ ʟʚʘʥʠʡ, ʤʝʪʦʜ ʐʽʥʛʣʽʥʛʘ [72], ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʧʝʨʝʩʽʯʥʽ N-ʛʨʘʤʠ. 

ʋ ʪʘʙʣʠʮʽ 3.4 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʨʦʟʙʠʪʪʷ ʩʣʽʚ ʥʘ N-ʛʨʘʤʠ ʜʦʚʞʠʥʦʶ 3, ʤʝʪʦʜʦʤ 

ʐʽʥʛʣʽʥʛʘ. 
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ʊʘʙʣʠʮʷ 3.4 - ʈʦʟʙʠʪʪʷ ʩʣʽʚ ʥʘ N-ʛʨʘʤʠ ʤʝʪʦʜʦʤ ʐʽʥʛʣʽʥʛʘ 

ʉʣʦʚʦ N-ʛʨʘʤʘ 

ʈʦʟʙʠʪʪʷ ʈʦʟ/ ʙʠʪ /ʪʷ 

ʩʣʽʚ ʩʣʽ/ ʚ  

ʤʝʪʦʜʦʤ ʤʝʪ/ ʦʜʦ /ʤ  

ʐʽʥʛʣʽʥʛʘ ʐʽʥ/ ʛʣʽ /ʥʛʘ  

 

ɹʫʣʦ ʤʦʜʠʬʽʢʦʚʘʥʦ ʬʦʨʤʫʣʫ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʉʝʨʝʥʩʝʥʘ-ɼʘʡʩʘ, 

ʟʘʩʪʦʩʫʚʘʚʰʠ N-ʛʨʘʤʠ ʟʘʤʽʩʪʴ ʩʠʤʚʦʣʽʚ: 
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YXf
p
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= ,                                          (3.10) 

ʜʝ: p ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ ʨʷʜʢʽʚ, 10 ¢¢p ; X ʽ Y ï ʨʷʜʢʠ, ʱʦ 

ʧʦʨʽʚʥʶʶʪʴʩʷ; )(af NG  ï ʬʫʥʢʮʽʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʣʘʥʮʶʞʢʘ N-ʛʨʘʤ 

ʨʷʜʢʫ ʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʦʢʨʝʤʠʭ ʩʠʤʚʦʣʽʚ, ʘ ʮʽʣʠʭ ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ, ʜʦʟʚʦʣʷʻ 

ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʨʠ ʘʥʘʣʽʟʽ ʧʦʪʦʯʥʠʭ ʪʝʢʩʪʦʚʠʭ ʨʷʜʢʽʚ. ɼʘʥʠʡ 

ʤʝʪʦʜ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʥʘʟʚ ʪʘʙʣʠʮʴ ʽ ʾʭ 

ʧʦʣʽʚ, ʪʘʢ ʽ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʽʥʪʝʛʨʦʚʘʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ. 

 

3.3 ɸʣʛʦʨʠʪʤʠ ʩʪʚʦʨʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʣʷ 

ʤʥʦʞʠʥʠ ʚʭʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʟʤʽʩʪʫ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʫ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʤʝʪʦʜʫ 

ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʢʨʦʢʫ ʤʝʪʦʜʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʧʦʜʘʥʥʷ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʘʛʘʣʴʥʦʾ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ, ʚʝʩʴ 

ʧʨʦʮʝʩ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʧʦʚʠʥʝʥ 

ʩʢʣʘʜʘʪʠʩʷ ʽʟ ʪʨʴʦʭ ʝʪʘʧʽʚ: 
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 1. ʉʪʨʫʢʪʫʨʥʘ ʦʥʪʦʣʦʛʽʷ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ. ɺʠʪʷʛ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʪʨʫʢʪʫʨʫ ʢʦʞʥʦʾ ʟ ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʦʥʪʦʣʦʛʽʯʥʦʤʫ 

ʬʦʨʤʘʪʽ. 

2. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʥʘ ʦʥʪʦʣʦʛʽʷ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. 

ʆʙ'ʻʜʥʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʦʥʪʦʣʦʛʽʡ ʩʪʨʫʢʪʫʨʠ ʚ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʥʫ ʦʥʪʦʣʦʛʽʯʥʫ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ. 

3. ɻʣʦʙʘʣʴʥʘ ʤʝʪʘʤʦʜʝʣʴ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. ʉʪʚʦʨʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʡ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʟʘʛʘʣʴʥʦʾ 

ʩʪʨʫʢʪʫʨʥʦʾ ʦʥʪʦʣʦʛʽʾ ʛʣʦʙʘʣʴʥʦʾ ʤʝʪʘʤʦʜʝʣʽ, ʷʢʘ ʦʧʠʩʫʻ ʩʝʤʘʥʪʠʯʥʽ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ.  

ɸʣʝ, ʪʽʣʴʢʠ ʧʝʨʰʽ 2 ʝʪʘʧʠ ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʩʪʘʥʜʘʨʪʥʽ ʟʘʩʦʙʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ. ɸ ʦʪ ʚʠʢʦʥʘʥʥʷ 

ʪʨʝʪʴʦʛʦ ʝʪʘʧʫ ʚʠʤʘʛʘʻ ʫʯʘʩʪʽ ʝʢʩʧʝʨʪʽʚ ʧʦ ̔ʥʪʝʛʨʘʮʽʾ web-ʩʠʩʪʝʤ ʪʘ ʬʘʭʽʚʮʽʚ ʟ 

ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʡ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʧʦʙʫʜʦʚʠ ʛʣʦʙʘʣʴʥʦʾ ʤʝʪʘʤʦʜʝʣʽ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ 

ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ. ɺʽʜʧʦʚʽʜʥʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʘʩʪʫʧʥʽ ʘʣʛʦʨʠʪʤʠ: ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ 

ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʪʘ ʘʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ. 

3.3.1 ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʽʥʪʝʛʨʫʚʘʪʠ ʧʝʚʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʜʦ Mashup ʩʠʩʪʝʤʠ, 

ʧʦʪʨʽʙʥʦ, ʥʘʩʘʤʧʝʨʝʜ ʟʥʘʪʠ ʩʪʨʫʢʪʫʨʫ ʜʘʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʯʠ ʩʠʩʪʝʤʠ, ʱʦ 

ʽʥʪʝʛʨʫʻʪʴʩʷ. ɺ ʙʫʜʴ-ʷʢʽʡ web-ʩʠʩʪʝʤʽ ʤʘʡʞʝ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ 

ʙʘʟʘʭ ʜʘʥʠʭ. ʎʝ, ʪʘʢ ʟʚʘʥʽ, ʨʝʣʷʮʽʡʥʽ ʙʘʟʠ ʜʘʥʠʭ. ɼʣʷ ʜʘʥʠʭ, ʱʦ ʥʝ ʟʙʝʨʝʞʝʥʽ ʚ 

ɹɼ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʮʝʜʫʨʫ ʾʭ ʟʘʧʠʩʫ ʚ ɹɼ, ʨʦʟʧʦʜʽʣʷʶʯʠ ʽʥʬʦʨʤʘʮʽʶ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʦʧʠʩʫ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ web-ʩʠʩʪʝʤʽ. ɺ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʚ ʩʭʝʤʘʭ ʜʘʥʠʭ, ʩʘʤʝ ʮʽ ʩʭʝʤʠ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʚ ʭʦʜʽ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ. 
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ʆʜʥʘʢ, ʘʥʘʣʽʟʫ ʩʘʤʦʾ ʩʭʝʤʠ ʜʦʩʠʪʴ ʪʽʣʴʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ ʧʨʠ 

ʚʠʪʷʛʘʥʥʽ ʩʭʝʤʠ ʜʘʥʠʭ ʧʦʪʨʽʙʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʩʤʠʩʣʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʮʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʥʪʦʣʦʛʽʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʊʘʢʘ 

ʦʥʪʦʣʦʛʽʷ ʜʣʷ ʦʪʨʠʤʘʥʦʾ ʤʦʜʝʣʽ ʜʦʜʘʩʪʴ ʟʚ'ʷʟʢʫ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʚ ʧʨʝʜʤʝʪʥʽʡ 

ʦʙʣʘʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʥʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ, ʱʦ ʦʪʨʠʤʘʥʘ ʽʟ ɹɼ ʩʠʩʪʝʤʠ, 

ʙʫʜʝ ʧʽʜʤʥʦʞʠʥʦʶ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʇʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʣʛʦʨʠʪʤʫ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʩʽʭ 

ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʧʨʦʮʝʜʫʨʫ ʟʘʧʠʩʫ ʩʣʘʙʦ- 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ html-ʬʦʨʤʘʪʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʧʦʧʝʨʝʜʥʴʦ ʩʪʚʦʨʝʥʫ ʙʘʟʫ ʜʘʥʠʭ. 

ʇʨʦʮʝʩ ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʟʽ ʩʪʦʨʽʥʢʠ HTML ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ. Web-ʩʪʦʨʽʥʢʘ, ʷʢʫ ʧʦʚʝʨʪʘʻ ʩʝʨʚʝʨ, ʚʽʜʬʦʨʤʘʪʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʚʠ ʨʦʟʤʽʪʢʠ (ʚ ʦʩʥʦʚʥʦʤʫ HTML), ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʪʦʤʫ ʯʠ 

ʽʥʰʦʤʫ ʚʠʛʣʷʜʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ (web-ʙʨʘʫʟʝʨ). ʅʘ ʨʠʩ. 3.3 

ʧʦʢʘʟʘʥʦ ʧʨʠʢʣʘʜ ʚʽʟʫʘʣʽʟʘʮʽʾ web-ʙʨʘʫʟʝʨʦʤ ʜʝʷʢʦʾ ʦʙʣʘʩʪʽ ʜʘʥʠʭ (ʩʧʽʣʴʥʦʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ)  ʽ ʚʠʭʽʜʥʠʡ ʢʦʜ ʮʠʭ ʜʘʥʠʭ.  

 

 

ʈʠʩʫʥʦʢ 3.3 - ʆʧʠʩ ʜʘʥʠʭ ʟʘʧʠʩʽʚ ʥʘ ʩʪʽʥʽ ʩʧʽʣʴʥʦʪʠ çInterior and Decor» ʩʦʮ. 

ʤʝʨʝʞʽ vkontakte 
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ʊʫʪ, ʥʘʧʨʠʢʣʘʜ, ʦʧʠʩ ʜʘʥʠʭ ʟʘʧʠʩʽʚ ʥʘ ʩʪʽʥʽ ʩʧʽʣʴʥʦʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

é 

<div class="post_content"> 

      <div class="post_info"> 

        <div class="wall_text"> é 

ɺʠʜʽʣʝʥʦ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʣʘʩʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʩʚʦʶ 

ʦʙʣʘʩʪʴ ʜʘʥʠʭ. ʊʘʢ, ʢʣʘʩ "wall_text" ʦʧʠʩʫʻ ʧʽʜʧʠʩ ʟʘʧʠʩʫ ʥʘ ʩʪʽʥʽ. ɺʘʞʣʠʚʽʩʪʴ 

ʪʝʢʩʪʫ ʚ ʟʘʧʠʩʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʞʠʨʥʠʡ ʰʨʠʬʪ, 

ʢʫʨʩʠʚ, ʧʽʜʢʨʝʩʣʝʥʥʷ, ʭʝʰʪʝʛ, ʪʦʱʦ.   

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʥʘʟʚ ʪʠʭ ʢʣʘʩʽʚ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʦʧʠʩ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʦʪʨʠʤʫʻʪʴʩʷ ʾʭ ʟʤʽʩʪ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʟʘʧʦʚʥʶʻʪʴʩʷ ʦʜʥʝ ʟ ʧʦʣʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʙʣʠʮʴ ɹɼ. ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʦʛʨʘʤʠ ʚʠʪʷʛʥʝʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʚʘ ʟʘʧʠʪʽʚ ʜʦ 

ʝʣʝʤʝʥʪʽʚ ʤʦʚʠ ʨʦʟʤʽʪʢʠ (Xpath). 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʙʫʜʴ-ʷʢʦʛʦ ʘʣʛʦʨʠʪʤʫ, 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ɺʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʜʣʷ ʘʣʛʦʨʠʪʤʫ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʻ: 

- ʩʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ ʙʘʟ ʜʘʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ; 

- ʦʥʪʦʣʦʛʽʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʅʝʭʘʡ GO (Generally Ontology) - ʟʘʛʘʣʴʥʘ ʦʥʪʦʣʦʛʽʷ ʩʭʝʤ ʜʘʥʠʭ ʚʩʽʭ 

ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ:    

{ }DiG OOO ,= ,                                             (3.11)  

ʜʝ iO  - ʦʥʪʦʣʦʛʽʷ ʩʪʨʫʢʪʫʨʠ ʽ-ʪʦʾ ʩʠʩʪʝʤʠ; DO  - ʦʥʪʦʣʦʛʽʷ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ. 
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ʆʥʪʦʣʦʛʽʷ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʘʟʚʠʯʘʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʦʧʝʨʝʜʥʴʦ, ʟʘ 

ʫʯʘʩʪʶ ʝʢʩʧʝʨʪʘ ʟ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʪʘ ʩʧʝʮʽʘʣʽʩʪʘ ʽʟ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʚ 

ʦʥʪʦʣʦʛʽʯʥʦʤʫ ʬʦʨʤʘʪʽ. ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ ʟʘʡʤʘʻ ʪʨʠʚʘʣʠʡ ʯʘʩ, 

ʦʜʥʘʢ ʮʝ ʧʦʪʨʽʙʥʦ ʪʽʣʴʢʠ ʥʘ ʧʝʨʚʠʥʥʦʤʫ ʝʪʘʧʽ ʽʥʪʝʛʨʘʮʽʾ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʜʦʜʘʚʘʥʥʽ ʥʦʚʠʭ ʩʠʩʪʝʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʜʘʥʽʡ ʦʙʣʘʩʪʽ, ʩʘʤʘ ʦʥʪʦʣʦʛʽʷ ʥʝ 

ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʟʤʽʥ.  

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʻ ʟʘʛʘʣʴʥʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʦʧʠʩʫʻ ʩʪʨʫʢʪʫʨʫ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʚ ʨʘʤʢʘʭ ʾʭ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ  ̔ʟʚ'ʷʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ 

ʨʽʟʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʘ ʤʦʜʝʣʴ ʙʫʜʝ ʟʤʦʜʝʣʴʦʚʘʥʘ ʟʘʩʦʙʘʤʠ ʤʦʚʠ RDF, ʾʾ 

ʨʦʟʰʠʨʝʥʥʷʤ RDFs ʪʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʚʠ OWL.  

ʆʧʠʰʝʤʦ ʨʦʙʦʪʫ ʘʣʛʦʨʠʪʤʫ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, 

ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ. ɯ ʜʣʷ ʮʴʦʛʦ ʚʚʝʜʝʤʦ ʜʝʷʢʽ ʧʦʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ.  

ʅʝʭʘʡ ʤʠ ʤʘʻʤʦ ʜʝʷʢʫ ʩʭʝʤʫ ʙʘʟʠ ʜʘʥʠʭ ʩʠʩʪʝʤʠ: S.    

{ }mTTS ,...,1= ,        
     

                                        (3.12) 

ʜʝ: mTT ,...,1  - ʪʘʙʣʠʮʽ ʩʭʝʤʠ ʙʘʟʠ ʜʘʥʠʭ ʩʠʩʪʝʤʠ S.  

{ }ki AAT ,...,1= ,           ni ,1= ,                                (3.13) 

ʜʝ: kAA ,...,1  - ʘʪʨʠʙʫʪʠ ʪʘʙʣʠʮʴ ʩʭʝʤʠ ʙʘʟʠ ʜʘʥʠʭ.   

{ }zRRR ,...,1= ,        
     

                                         (3.14) 

ʜʝ: zRR ,...,1  - ʟʚô̫ ʟʢʠ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ ʦʥʪʦʣʦʛʽʾ. 

ɸʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ 

ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ 6 ʦʩʥʦʚʥʠʭ ʢʨʦʢʽʚ, ʘ ʩʘʤʝ: 

1) ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ RDF, ʪʦʙʪʦ ʧʦʩʣʽʜʦʚʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʭʝʤʠ Sʚ RDF ʬʦʨʤʘʪ.  

ii RDFTT )( , 
j

RDFAAj )( ,    ni ,1= , kj ,1= ,                     (3.15) 
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ʜʝ: iRDFT )(
 
- ʢʦʥʮʝʧʪʠ ʦʥʪʦʣʦʛʽʾ, ʦʧʠʩʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦ ʁRDF; jRDFA )(

 
- 

ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʥʮʝʧʪʽʚ ʚ ʦʥʪʦʣʦʛʽʾ. 

2) ɼʦʜʘʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʾ. ɼʘʥʠʡ 

ʢʨʦʢ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʠʭ 

ʨʠʩ ʝʣʝʤʝʥʪʽʚ ʙʘʟʠ ʜʘʥʠʭ ʽ ʜʦʜʘʚʘʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. 

3) ɼʦʜʘʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʚʝʨʭʥʽʭ ʨʽʚʥʽʚ ʪʘ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʈʝʘʣʽʟʫʻʤʦ ʜʘʥʠʡ ʢʨʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ OWL, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʫ owl: 

import. ɿʘʚʜʷʢʠ ʧʨʘʚʠʣʫ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ ʚ RDF, ʜʦʜʘʪʢʦʚʽ ʦʥʪʦʣʦʛʽʾ 

ʨʦʟʰʠʨʶʶʪʴ ʧʨʝʜʤʝʪʥʽ ʦʙʣʘʩʪʽ ʽ ʜʦʜʘʶʪʴ ʥʦʚʽ ʢʦʥʮʝʧʪʠ  ̔ʚʣʘʩʪʠʚʦʩʪʽ. 

4) ʇʝʨʝʚʽʨʢʘ ʩʪʚʦʨʝʥʦʾ ʦʥʪʦʣʦʛʽʾ. ɼʘʥʠʡ ʢʨʦʢ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ 

ʧʝʨʝʚʽʨʢʠ ʽ ʘʥʘʣʽʟʫ ʚʠʪʷʛʥʫʪʦʾ ʦʥʪʦʣʦʛʽʾ ʥʘ çʟʚôʷʟʥʽʩʪʴè, ʪʦʙʪʦ ʤʠ ʧʝʨʝʚʽʨʷʻʤʦ 

ʯʠ ʥʝ ʙʨʘʢʫʻ ʥʽʜʝ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ. ʗʢʱʦ ʪʘʢ, ʪʦʜʽ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʧóʷʪʦʛʦ 

ʢʨʦʢʫ, ʷʢʱʦ ʥʽ ï ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʰʦʩʪʦʛʦ ʢʨʦʢʫ.   

5) ʈʝʜʘʛʫʚʘʥʥʷ ʚʠʪʷʛʥʫʪʦʾ ʦʥʪʦʣʦʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʜʘʢʪʦʨʘ ʦʥʪʦʣʦʛʽʾ 

(Protégé) ʽ ʜʦʜʘʚʘʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ. ɼʘʣʽ ʧʦʚʝʨʪʘʻʤʦʩʷ ʜʦ ʢʨʦʢʫ 4. 

6) ɿʙʝʨʽʛʘʥʥʷ ʦʪʨʠʤʘʥʦʾ ʟʘʛʘʣʴʥʦʾ ʦʥʪʦʣʦʛʽʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ ʫ ʩʭʦʚʠʱʝ 

ʤʝʪʘʜʘʥʠʭ ʫ ʬʦʨʤʘʪʽ RDF. 

ɿʦʙʨʘʟʠʤʦ ʜʽʘʛʨʘʤʫ ʜʽʷʣʴʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ 

ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʥʘ ʨʠʩʫʥʢʫ 3.4. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʚʩʽ ʢʨʦʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ (ʨʠʩ. 3.4). ʅʘ 

ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʭʝʤʠ ʜʘʥʠʭ ʚ RDF ʬʦʨʤʘʪ. ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʙʘʟ ʜʘʥʠʭ ʨʝʣʷʮʽʡʥʦʛʦ 

ʪʠʧʫ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʽʜʦʙʨʘʟʠʪʠ, ʻ ʪʘʙʣʠʮʽ ʽ ʾʭʥʽ ʘʪʨʠʙʫʪʠ. ʉʘʤʽ ʘʪʨʠʙʫʪʠ (ʧʦʣʷ 

ʪʘʙʣʠʮʴ), ʪʘʢʦʞ ʚʦʣʦʜʽʶʪʴ ʚʘʞʣʠʚʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʪʘʢʦʶ ʷʢ ʽʤ'ʷ 

ʪʘ ʪʠʧ ʘʪʨʠʙʫʪʫ. ɼʘʥʘ ʽʥʬʦʨʤʘʮʽ ̫ʦʪʨʠʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʦʾ ʤʦʚʠ ʟʘʧʠʪʽʚ SQL  ̔ʤʝʭʘʥʽʟʤʫ ʟʦʚʥʽʰʥʽʭ ʢʣʶʯʽʚ. 
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ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʜʘʥʠʭ ʩʠʩʪʝʤʠ

ʇʨʝʜʩʪʘʚʣʝʥʥ̫ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ ʫ ʚʠʛʣ̫ʜ̔ RDF

ʉʪʚʦʨʝʥʥ̫ ʦʥʪʦʣʦʛ̔ʾ

ɼʦʜʘʚʘʥʥ̫ ʦʥʪʦʣʦʛ̔ʡ ʚʝʨʭʥ̔ʭ ʨ̔ʚʥ̔ʚ ʪʘ ʦʥʪʦʣʦʛ̔ʾ ʇʆ

ʇʝʨʝʚ̔ʨʢʘ ʩʪʚʦʨʝʥʦʾ ʦʥʪʦʣʦʛ̔ʾ

ʈʝʜʘʛʫʚʘʥʥ̫

ʆʥʪʦʣʦʛ̫̔ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ

ʅʝ ʧʦʪʨʝʙʫ̒ 

ʨʝʜʘʛʫʚʘʥʥ̫

ʇʦʪʨʝʙʫ̒ 

ʨʝʜʘʛʫʚʘʥʥ̫

 

ʈʠʩʫʥʦʢ 3.4 - ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ 

 

ʇʨʠ ʘʥʘʣʽʟʽ ʩʭʝʤʠ ʜʘʥʠʭ, ʘʚʪʦʤʘʪʠʯʥʦ ʥʘʟʚʠ ʪʘʙʣʠʮʴ ʩʪʘʶʪʴ ʥʘʟʚʘʤʠ 

ʥʦʚʠʭ ʢʣʘʩʽʚ, ʘ ʥʘʟʚʠ ʧʦʣʽʚ ʪʘʙʣʠʮʴ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʾʭ ʢʣʘʩʦʤ. 

ʊʘʢʦʞ, ʤʦʞʥʘ ʦʢʨʝʤʦ ʟʘʧʠʩʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʣʘʩʫ RDF 

ʪʘʙʣʠʮʽ ʙʘʟʠ ʚ ʦʢʨʝʤʠʡ ʜʦʢʫʤʝʥʪ ʫ ʬʦʨʤʘʪʽ XML  ʘʙʦ ʚ ʽʥʰʝ ʩʭʦʚʠʱʝ ʪʠʧʫ 

ʢʣʶʯ-ʟʥʘʯʝʥʥʷ. ʆʩʢʽʣʴʢʠ, ʟʛʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ, ʢʦʞʥʘ ʚʠʪʷʛʥʫʪʘ 

ʧʨʦʪʦʩʫʪʥʽʩʪʴ ʧʦʚʠʥʥʘ ʤʘʪʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʪʘʙʣʠʮʷ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ ʧʦʚʠʥʥʘ 

ʤʘʪʠ ʧʝʨʚʠʥʥʠʡ ʢʣʶʯ. ʋ ʚʠʧʘʜʢʫ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ, ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ 

ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʪʘʙʣʠʮʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʧʨʦʪʦʩʫʪʥʦʩʪʽ 

ʩʢʣʘʜʘʪʠʤʝʪʴʩʷ ʟ ʪʘʙʣʠʮʽ  ̔ʧʝʨʚʠʥʥʦʛʦ ʢʣʶʯʘ.  
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ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʫ ʪʘʙʣʠʮʶ: 

 

ʊʘʙʣʠʮʷ 3.5 - ʊʘʙʣʠʮʷ Tovar 

ʅʘʟʚʘ ʧʦʣʷ ʊʠʧ ʜʘʥʠʭ 

ID int 

Name varchar  

Price float 

Quantity int 

Stock int 

 

ʅʘʚʝʜʝʥʘ ʚʠʱʝ ʪʘʙʣʠʮʷ 3.5 ʚʽʜʧʦʚʽʜʘʻ ʥʘʩʪʫʧʥʦʤʫ ʟʘʧʠʩʫ: 

TABLE Tovar ( 

ID INT UNSIGNED NOT NULL AUTO_INCREMENT, 

Name VARCHAR(20) NOT NULL, 

Price FLOAT, 

Quantity INT, 

Stock INT, 

PRIMARY KEY (ID) 

); 

ɼʣʷ ʙʝʟʫʤʦʚʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʪʘʙʣʠʮʽ ʫ ʢʣʘʩ ʥʘʟʚʠ ʧʦʣʽʚ 

ʪʘʙʣʠʮʽ ʧʨʠ ʧʝʨʝʪʚʦʨʝʥʥʽ ʫ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʘʩʫ ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ 

ʧʨʠʥʮʠʧʦʤ:  

Property_of_class = ʥʘʟʚʘ_ʪʘʙʣʠʮʽ + _ + ʥʘʟʚʘ_ʧʦʣʷ 

ɿʚʽʜʩʠ, ʢʣʘʩ, ʷʢʠʡ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʪʘʙʣʠʮʽ Tovar ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ 

(ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʪʘʮʽʡ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ): 

class Tovar {  

private int tovar_id; 

private String tovar_name; 

private double tovar_price; 
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private int tovar_quantity; 

private int tovar_stock; 

public String.getTovar_name ()  

{      return tovar_name; 

}    }  

ɺ ʜʘʥʦʤʫ ʢʣʘʩʽ ʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜ String.getTovar_name (), ʷʢʠʡ ʧʦʚʝʨʪʘʻ 

ʥʘʟʚʫ ʧʨʦʜʫʢʪʫ. ʊʘʢʦʞ, ʙʘʯʠʤʦ, ʱʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦ ʥʝ ʪʽʣʴʢʠ ʥʘʟʚʠ ʧʦʣʽʚ 

ʪʘʙʣʠʮʽ, ʘ ʽ ʾʭ ʪʠʧʠ. ʎʝ ʜʦʩʠʪʴ ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ ʧʨʠ ʘʥʘʣʽʟʽ ʩʭʝʤʠ ʙʘʟʠ ʜʘʥʠʭ. 

ʈʽʟʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʙʩʦʣʶʪʥʦ ʨʽʟʥʽ ʨʝʣʷʮʽʡʥʽ ʉʋɹɼ, ʷʢʽ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʫ ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʜʘʥʠʭ ʜʣʷ 

ʟʙʝʨʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʠ ʦʪʨʠʤʘʥʥʽ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 

ʜʽʩʪʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʠʧʠ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʾʾ ʝʣʝʤʝʥʪʘʭ, ʽ 

ʦʧʠʩʫʚʘʪʠ ʾʭ ʟʘʩʦʙʘʤʠ RDF. ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʘ RDF ʟʘʩʥʦʚʘʥʘ ʩʧʦʯʘʪʢʫ ʥʘ ʤʦʚʽ ʨʦʟʤʽʪʢʠ XML,  

ʦʥʪʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʧʠʩʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ XSD ʪʠʧʠ 

ʜʘʥʠʭ.  

ʈʝʟʫʣʴʪʘʪ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʨʰʦʛʦ ʢʨʦʢʫ ʘʣʛʦʨʠʪʤʫ - ʮʝ RDF-ʜʦʢʫʤʝʥʪ, 

ʱʦ ʤʽʩʪʠʪʴ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʦʧʠʩʫʶʪʴ ʩʪʨʫʢʪʫʨʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟʽ ʩʭʝʤʠ ʙʘʟʠ 

ʜʘʥʠʭ ʩʠʩʪʝʤʠ. ʅʠʞʯʝ ʧʦʢʘʟʘʥʦ ʧʨʠʢʣʘʜ ʪʘʢʦʛʦ RDF-ʜʦʢʫʤʝʥʪʫ, ʷʢʠʡ ʤʘʪʠʤʝ 

ʦʜʠʥ ʢʣʘʩ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʪʘʙʣʠʮʽ Tovar, ʱʦ ʦʧʠʩʘʥʘ ʚʠʱʝ. 

ɺ ʧʨʠʢʣʘʜʽ ʧʦʢʘʟʘʥʦ, ʷʢ ʧʦʣʷ ʪʘʙʣʠʮʽ Tovar ʪʨʘʥʩʬʦʨʤʫʶʪʴʩʷ ʚ 

ʚʣʘʩʪʠʚʦʩʪʽ owl: DatatypeProperty ʟ XSD ʪʠʧʘʤʠ ʜʘʥʠʭ. ʂʦʞʥʘ ʚʣʘʩʪʠʚʽʩʪʴ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʢʣʘʩʦʤ sys:tovar ʯʝʨʝʟ ʚʣʘʩʪʠʚʽʩʪʴ rdfs:domain. 

ʅʘ ʜʨʫʛʦʤʫ ʢʨʦʮʽ ʘʣʛʦʨʠʪʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʠʭ ʨʠʩ ʝʣʝʤʝʥʪʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʭʝʤ ʽ ʚʠʷʚʣʝʥʥʷ 

ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʆʩʥʦʚʥʫ ʤʝʪʫ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʜʦʩʷʛʥʫʪʠ ʥʘ ʜʨʫʛʦʤʫ ʢʨʦʮʽ - ʮʝ 

ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʦʥʪʦʣʦʛʽʷʤʠ ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʚ 

ʨʘʤʢʘʭ ʟʘʛʘʣʴʥʦʾ ʛʣʦʙʘʣʴʥʦʾ ʦʥʪʦʣʦʛʽʾ. 
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ʇʨʠʢʣʘʜ RDF-ʜʦʢʫʤʝʥʪʫ: 

 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʘʚʪʦʤʘʪʠʯʥʦ ʚʩʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʚ 

ʢʦʞʥʽʡ ʩʠʩʪʝʤʽ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʧʦʜʽʙʥʽ ʝʣʝʤʝʥʪʠ ʽ ʜʦʜʘʪʠ ʜʦ ʥʠʭ ʧʝʚʥʫ 

ʩʝʤʘʥʪʠʯʥʫ ʚʣʘʩʪʠʚʽʩʪʴ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʟʚ'ʷʟʘʪʠ ʾʭ ʤʽʞ ʩʦʙʦʶ. ʆʪʞʝ, ʥʘ 

ʜʨʫʛʦʤʫ ʢʨʦʮʽ ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʜʚʘ ʟʘʚʜʘʥʥʷ: 

1) ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʠʭ ʨʠʩ ʝʣʝʤʝʥʪʽʚ ʫ ʩʪʨʫʢʪʫʨʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʭʝʤ; 

2) ʜʦʜʘʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʜʽʙʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ɺʠʨʽʰʝʥʥʷ ʧʝʨʰʦʛʦ ʟʘʚʜʘʥʥʷ ʚʞʝ ʨʦʟʛʣʷʥʫʪʝ ʥʘʤʠ ʫ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʨʫʛʦʛʦ ʟʘʚʜʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚ ̔ ʩʝʤʘʥʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʧʽʜʭʦʜʠ 

çʦʜʠʥ ʜʦ ʦʜʥʦʛʦè ʽ çʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭè. ɺ ʨʦʙʦʪʽ [133] ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʝʷʢʽ 

ʘʥʦʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴ ʢʣʘʩʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʟʘʛʘʣʴʥʽʡ 

ʦʥʪʦʣʦʛʽʾ ʽ ʧʦʚ'ʷʟʫʶʪʴ ʾʭ ʟ ʽʥʰʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʚ ʤʦʜʝʣʽ. 

ɹʫʣʦ ʚʠʜʽʣʝʥʦ ʪʘʢʽ ʚʘʨʽʘʥʪʠ ʤʦʞʣʠʚʠʭ ʩʝʤʘʥʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ ʦʥʪʦʣʦʛʽʾ: 
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- ɺʣʘʩʪʠʚʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ: 211 )(: xxPs = ,  }{ 22 ixx = , ʷʢʱʦ 

2211 ),( bxxkb i << , ʜʝ P(ʭ1) ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʮʝʧʪʫ ʭ1; ὦ2 ï ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ),( 21 ixxk , ʧʨʠ ʷʢʦʤʫ ʙʫʜʫʻʪʴʩʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʮʝʧʪʫ ʭ1 ʚ ʦʥʪʦʣʦʛʽʶ ὕ2; ὦ1 ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʢʦʥʮʝʧʪʽʚ. 

- ɺʣʘʩʪʠʚʽʩʪʴ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ: 212 )(: xxPs = ,  ʷʢʱʦ 221 ),( bxxk i ² , ʜʝ ὦ2 ï 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ),( 21 ixxk , ʧʨʠ ʷʢʦʤʫ 

ʙʫʜʫʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʮʝʧʪʫ ʭ1 ʚ ʦʥʪʦʣʦʛʽʶ ὕ2. 

- ɺʣʘʩʪʠʚʽʩʪʴ ʯʘʩʪʢʦʚʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ: 213 )(: xxPs = ,  ʷʢʱʦ 2211 ),( bxxkb << , 

ὦ2 ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ),( 21 ʭʭk , ʧʨʠ 

ʷʢʦʤʫ ʙʫʜʫʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʮʝʧʪʫ ʭ1 ʚ ʦʥʪʦʣʦʛʽʶ ὕ2; ὦ1 ï ʤʽʥʽʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʢʦʥʮʝʧʪʽʚ. 

- ɺʣʘʩʪʠʚʽʩʪʴ ʫʪʦʯʥʝʥʥʷ: 214 )(: xxPs = ,  }{ 12 ixx = , ʷʢʱʦ 2211 ),( bxxkb i << , 

ʜʝ P(ʭ1) ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʮʝʧʪʫ ʭ1; ὦ2 ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ),( 21 xxk i , ʧʨʠ ʷʢʦʤʫ ʙʫʜʫʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʮʝʧʪʫ 

ʭ1 ʚ ʦʥʪʦʣʦʛʽʶ ὕ2; ὦ1 ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʢʦʥʮʝʧʪʽʚ. 

- ɺʣʘʩʪʠʚʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʽ: 0)(: 15 =xPs ,  221, Oxx Í"$ , 121 ),( bxxk ¢ , ὦ1 ï 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ʢʦʥʮʝʧʪʽʚ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʢʨʦʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʦʚʥʝʥʥʷ ʦʜʝʨʞʘʥʦʾ ʦʥʪʦʣʦʛʽʾ 

ʜʦʜʘʪʢʦʚʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʽ ʦʥʪʦʣʦʛʽʻʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʊʘʢʝ ʧʦʧʦʚʥʝʥʥʷ ʟʜʽʡʩʥʶʻʤʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʫ owl: import, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʤʧʦʨʪʫʚʘʥʥʷ ʧʦʥʷʪʴ ʽ ʚʽʜʥʦʰʝʥʴ ʽʟ ʟʦʚʥʽʰʥʽʭ ʦʥʪʦʣʦʛʽʡ. ʅʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʥʪʦʣʦʛʽʡ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʥʦʞʠʥʠ ʧʦʥʷʪʴ ʽ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʽʩʥʫʶʪʴ ʦʥʪʦʣʦʛʽʾ ʦʧʠʩʫ ʚʽʜʥʦʰʝʥʴ ʣʶʜʝʡ, ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʦʧʠʩʫ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ 
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ʜʦʢʫʤʝʥʪʽʚ, ʦʥʪʦʣʦʛʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʪ.ʜ. ɯʤʧʦʨʪʫʚʘʚʰʠ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ 

ʦʪʨʠʤʘʥʫ ʩʪʨʫʢʪʫʨʥʫ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʝ 

ʪʽʣʴʢʠ ʧʨʦ ʩʠʩʪʝʤʠ ʚʩʝʨʝʜʠʥʽ ʩʚʦʻʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʘ ʡ ʟʘ ʾʾ ʤʝʞʘʤʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʱʝ ʙʽʣʴʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʣʦʛʽʯʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʟʘʚʜʷʢʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ ʚʩʝʨʝʜʠʥʽ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ. 

ʏʝʪʚʝʨʪʠʡ ʢʨʦʢ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʚʽʨʢʠ ʩʪʚʦʨʝʥʦʾ ʦʥʪʦʣʦʛʽʾ ʥʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʚôʷʟʢʽʚ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʦʥʪʦʣʦʛʽʾ. ɸʜʞʝ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʨʝʪʴʦʛʦ 

ʢʨʦʢʫ ʧʨʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʧʦʧʦʚʥʝʥʥʽ ʩʪʚʦʨʝʥʦʾ ʦʥʪʦʣʦʛʽʾ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʥʘʡʜʝʥʽ ʚʩʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʽ ʜʝʷʢʽ ʟʚôʷʟʢʠ ʤʦʛʣʠ 

ʙʫʪʠ ʧʨʦʧʫʱʝʥʽ ʪʘ ʥʝ ʚʩʪʘʥʦʚʣʝʥʽ. ʊʦʤʫ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ, ʽ ʷʢʱʦ ʚʩʝ 

ʛʘʨʘʟʜ, ʪʦʜʽ ʧʝʨʝʭʦʜʠʤʦ ʟʨʘʟʫ ʜʦ ʢʨʦʢʫ ʰʦʩʪʦʛʦ, ʷʢʱʦ ʥʽ ï ʜʦ ʢʨʦʢʫ ʧôʷʪʦʛʦ.  

ʇôʷʪʠʡ ʢʨʦʢ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʜʙʘʯʘʻ ʜʦʜʘʪʢʦʚʝ ʨʫʯʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ 

ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʦʥʪʦʣʦʛʽʾ. ɿʚ'ʷʟʢʠ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʷʢ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ 

ʦʥʪʦʣʦʛʽʡ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʪʘʢ ʽ ʤʽʞ ʽʤʧʦʨʪʦʚʘʥʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ 

ʚʝʨʭʥʽʭ ʨʽʚʥʽʚ  ̔ʦʥʪʦʣʦʛʽʻʶ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʢʨʦʢʫ 

ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ, ʪʘʢʠʤʠ 

ʷʢ Protégé. ʅʘ ʜʘʥʦʤʫ ʢʨʦʮʽ ʤʠ ʜʦʜʘʻʤʦ ʥʝʦʙʭʽʜʥʽ ʟʚ'ʷʟʢʠ ʚʨʫʯʥʫ, ʱʦʙ  

ʩʪʚʦʨʠʪʠ ʧʦʚʥʦʮʽʥʥʫ ʩʝʤʘʥʪʠʯʥʫ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ.  

ɯ, ʥʘʨʝʰʪʽ, ʦʩʪʘʥʥʽʡ ʰʦʩʪʠʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʫ ʚʠʚʝʜʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʦʥʪʦʣʦʛʽʾ 

ʩʪʨʫʢʪʫʨʠ ʫ ʬʦʨʤʘʪʽ RDF. ʈʝʟʫʣʴʪʘʪ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʠʡ ʫ ʬʘʡʣ ʘʙʦ ʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʩʭʦʚʠʱʝ RDF ʜʘʥʠʭ. ʆʪʨʠʤʘʥʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ, ʧʦ ʩʫʪʽ, ʻ ʥʽ 

ʯʠʤ ʽʥʰʠʤ ʷʢ ʧʦʥʷʪʽʡʥʦʶ ʯʘʩʪʠʥʦʶ ʦʥʪʦʣʦʛʽʾ. ʋ ʥʽʡ ʤʽʩʪʷʪʴʩʷ ʧʦʥʷʪʪʷ ʽ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ ʚ ʩʠʩʪʝʤʘʭ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʚ ʷʢʽʡ ʚʦʥʠ ʧʨʘʮʶʶʪ,ɹ ʘ ʪʘʢʦʞ ʤʥʦʞʠʥʠ ʪʝʨʤʽʥʽʚ ʟ ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ. ʅʘ 

ʦʩʥʦʚʽ ʮʽʻʾ ʟʘʛʘʣʴʥʦʾ, ʛʣʦʙʘʣʴʥʦʾ ʤʦʜʝʣʽ ʩʪʨʫʢʪʫʨʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʤʝʪʘʜʘʥʽ 

ʩʘʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʩʠʩʪʝʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʥʘ 
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ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʦʧʠʩʘʪʠ ʩʝʤʘʥʪʠʢʫ ʨʝʩʫʨʩʽʚ ʱʝ ʥʘ ʩʘʤʦʤʫ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ ʾʭ 

ʦʪʨʠʤʘʥʥʷ.  

3.3.2 ɸʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʩʠʩʪʝʤʠ, ʱʦ 

ʽʥʪʝʛʨʫʻʪʴʩʷ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʫ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʤʝʪʦʜʫ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ 

ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʮʝʜʫʨʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʦʪʨʠʤʘʥʦ ʛʣʦʙʘʣʴʥʫ ʦʥʪʦʣʦʛʽʯʥʫ ʤʝʪʘ-

ʤʦʜʝʣʴ, ʤʦʞʥʘ ʥʘ ʦʩʥʦʚʽ ʜʘʥʦʾ ʤʦʜʝʣʽ ʚʠʜʽʣʠʪʠ ʫ ʚʭʽʜʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 

ʧʦʪʨʽʙʥʽ ʤʝʪʘʜʘʥʽ ʩʘʤʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ 

ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ, ʚʽʜʧʦʚʽʜʥʦ, ʘʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ɯʈ ʽʟ 

ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ. 

ɸʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʦʾ, ʛʣʦʙʘʣʴʥʦʾ ʦʥʪʦʣʦʛʽʯʥʦʾ 

ʤʝʪʘʤʦʜʝʣʽ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʱʦ ʚʢʣʶʯʘʻ ʦʥʪʦʣʦʛʽʾ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʽ 

ʦʥʪʦʣʦʛʽ ʁʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ.  

ɺʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʘʣʛʦʨʠʪʤʫ ʻ: 

- ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʙʝʨʝʞʝʥʽ ʫ ʙʘʟʘʭ ʜʘʥʠʭ ʨʝʩʫʨʩʠ; 

- ʛʣʦʙʘʣʴʥʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʝʪʘʤʦʜʝʣʴ. 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ, ʷʢ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ, ʻ ʤʝʪʘʤʦʜʝʣʴ, ʱʦ 

ʦʙ'ʻʜʥʫʻ ʚ ʩʦʙʽ ʧʦʥʷʪʽʡʥʫ  ʽ ʟʤʽʩʪʦʚʥʫ ʯʘʩʪʠʥʠ ʦʥʪʦʣʦʛʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʪʘʢʽʡ 

ʦʥʪʦʣʦʛʽʾ ʦʙ'ʻʜʥʫʻʪʴʩʷ ʷʢ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʪʘʢ ʽ 

ʤʝʪʘʜʘʥʽ ʟʙʝʨʝʞʝʥʠʭ ʚ ʥʠʭ ʦʙ'ʻʢʪʽʚ, ʦʧʠʩʘʥʽ ʪʝʨʤʽʥʘʤʠ ʟ ʧʦʥʷʪʽʡʥʦʾ ʯʘʩʪʠʥʠ. 

ʆʪʨʠʤʘʥʘ ʤʝʪʘʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ, ʷʢ ʻʜʠʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ 

ʩʝʤʘʥʪʠʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ 

ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʽ. 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʫ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽʟ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʚʝʜʝʥʠʤʠ ʨʘʥʽʰʝ ʜʝʷʢʠʤʠ 

ʧʦʟʥʘʯʝʥʥʷʤʠ ʧʦʥʷʪʴ.  
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ʅʝʭʘʡ ʤʠ ʤʘʻʤʦ ʜʝʷʢʫ ʩʭʝʤʫ ʙʘʟʠ ʜʘʥʠʭ ʩʠʩʪʝʤʠ: S (3.12) ʽ ʜʝʷʢʫ ʪʘʙʣʠʮʶ 

iT : 

 { }ri KKT ,...,1= ,           ni ,1= ,                                      (3.16) 

ʜʝ: rKK ,...,1  - ʢʦʨʪʝʞʽ ʪʘʙʣʠʮʽ iT . 

ʈʦʙʦʪʘ ʘʣʛʦʨʠʪʤʫ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʩʠʩʪʝʤʠ, ʱʦ 

ʽʥʪʝʛʨʫʻʪʴʩʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ: 

1) ʆʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʙʝʨʝʞʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʽʟ ʩʠʩʪʝʤʠ, 

ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʣʦʙʘʣʴʥʫ ʦʥʪʦʣʦʛʽʯʥʫ ʤʝʪʘʤʦʜʝʣʴ. ʊʦʙʪʦ 

ʦʪʨʠʤʫʻʤʦ ʢʦʞʝʥ ʢʦʨʪʝʞ ʽʟ ʢʦʞʥʦʾ ʪʘʙʣʠʮʽ ʧʝʚʥʦʾ ʩʭʝʤʠ ʙʘʟʠ ʜʘʥʠʭ. 

2) ɺʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʠʭ ʨʠʩ ʦʪʨʠʤʘʥʠʭ ʢʦʨʪʝʞʽʚ ʪʘʙʣʠʮʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʜʦʜʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʥʠʤʠ.  

3) ɼʦʜʘʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʝʤʘʥʪʠʯʥʠʡ 

ʘʥʘʣʽʟʘʪʦʨ, ʷʢʠʡ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʜʝʩʢʨʠʧʪʦʚʠʭ ʣʦʛʽʢ [20, 117] ʪʘ ʽʤʧʦʨʪʦʚʘʥʽʡ 

ʦʥʪʦʣʦʛʽʾ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʦʥʪʦʣʦʛʽʷ ʤʝʪʘʜʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʩʪʨʫʢʪʫʨʠ 

ʩʠʩʪʝʤʠ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʬʘʡʣ ʯʠ ʩʭʦʚʠʱʝ ʤʝʪʘʜʘʥʠʭ ʫ ʬʦʨʤʘʪʽ RDF. 

ɿʦʙʨʘʟʠʤʦ ʜʽʘʛʨʘʤʫ ʜʽʷʣʴʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽʟ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʥʘ ʨʠʩʫʥʢʫ 3.5. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʚʩʽ ʢʨʦʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʚʠʱʝ ʘʣʛʦʨʠʪʤʫ. ʅʘ 

ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʙʘʟʠ ʜʘʥʠʭ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʣʦʙʘʣʴʥʫ ʦʥʪʦʣʦʛʽ ʁʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤ, ʽʥʪʝʛʨʫʶʪʴʩʷ.  

WXfʍfRAttXDI WAtt ),(),(,,,*

2= ,                                  (3.17) 

ʜʝ:
 

},1|{ Xi NixX ==  - ʤʥʦʞʠʥʘ ʢʦʥʮʝʧʪʽʚ; { }AttAttij MjNiattAtt ,1,,1| ===  - 

ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʢʦʥʮʝʧʪʽʚ; },1|{ Ri NirR ==
 ï ʤʥʦʞʠʥʘ ʚʽʜʥʦʰʝʥʴ ʤʽʞ 

ʢʦʥʮʝʧʪʘʤʠ; 
},1,,1|{ WWij MjNiwW ===  - ʩʣʦʚʥʠʢ, ʚ ʷʢʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ 
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ʪʝʨʤʽʥʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; )(XfW - ʬʫʥʢʮʽʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʥʮʝʧʪʽʚ, ʟʽʩʪʘʚʣʷʻ 

ʢʦʥʮʝʧʪʫ ʥʘʙʽʨ ʪʝʨʤʽʥʽʚ ʟʽ ʩʣʦʚʥʠʢʘ W. 

ʆʥʪʦʣʦʛ̫̔ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ

ʆʪʨʠʤʘʥʥ̫ ̔ʥʬʦʨʤʘʮ̔ʡʥʠʭ ʨʝʩʫʨʩ̔ʚ

ɺʠʟʥʘʯʝʥʥ̫ ʩʧ̔ʣɹʥʠʭ ʨʠʩ ɯʈ ʪʘ ʜʦʜʘʚʘʥʥ̫ ʟʚ' ʟ̫ʢ̔ʚ ʤ̔ʞ ʥʠʤʠ

ɼʦʜʘʚʘʥʥ̫ ʩʝʤʘʥʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ

ʉʝʤʘʥʪʠʯʥ̔ ʤʝʪʘʦʧʠʩʠ ̔ʥʬʦʨʤʘʮ̔ʡʥʠʭ ʨʝʩʫʨʩ̔ʚ

 

ʈʠʩʫʥʦʢ 3.5 - ɼʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽʟ ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ 

 

ɼʘʥʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʻ ʩʚʦʻʨʽʜʥʠʤ ʙʘʟʠʩʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʝʪʘʤʦʜʝʣʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʘ, ʪʘʢʦʞ, ʥʘʜʘʻ ʤʥʦʞʠʥʫ 

ʧʦʥʷʪʴ ʽ ʚʽʜʥʦʰʝʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢʽ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʩʝʤʘʥʪʠʯʥʽ ʤʝʪʘʦʧʠʩʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ʆʪʞʝ, ʚʩʽ ʟʙʝʨʝʞʝʥʽ ʜʘʥʽ ʚ ʪʘʙʣʠʮʷʭ ʙʘʟ ʜʘʥʠʭ 

ʚʠʪʷʛʫʶʪʴʩʷ ʯʝʨʝʟ SQL-ʟʘʧʠʪ ʽ ʟʘʧʠʩʫʶʪʴʩʷ ʚ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ RDF-

ʟʘʩʦʙʘʤʠ. ɿʚʽʜʩʠ, ʢʦʞʝʥ ʢʦʨʪʝʞ ʪʘʙʣʠʮʽ ʩʪʘʻ ʝʢʟʝʤʧʣʷʨʦʤ ʢʣʘʩʫ ʦʥʪʦʣʦʛʽʾ ʽ ʤʘʻ 

ʚʽʜʧʦʚʽʜʥʽ ʾʡ ʚʣʘʩʪʠʚʦʩʪʽ. ɽʢʟʝʤʧʣʷʨ ʢʣʘʩʫ ʮʝ ʽ ʻ ʩʘʤʽ ʜʘʥʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʽʥʪʝʛʨʫʚʘʪʠ. ʈʘʟʦʤ ʟ ʧʦʥʷʪʽʡʥʦʶ ʯʘʩʪʠʥʦʶ ʦʥʪʦʣʦʛʽʾ, ʝʢʟʝʤʧʣʷʨʠ ʢʣʘʩʽʚ 

ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʫ ʙʘʟʫ ʟʥʘʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʩʪʨʫʢʪʫʨʦʶ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ  ̔ʟʙʝʨʝʞʝʥʠʤʠ ʚ ʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ XSD ʪʠʧʠ ʜʘʥʠʭ ʙʫʣʠ ʫʩʧʘʜʢʦʚʘʥʽ ʝʢʟʝʤʧʣʷʨʘʤʠ 

ʚʽʜ ʦʙ'ʻʢʪʽʚ ʩʪʨʫʢʪʫʨʠ. 
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ʅʘ ʜʨʫʛʦʤʫ ʢʨʦʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʠʭ ʨʠʩ ʦʪʨʠʤʘʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʜʦʜʘʥʥʷ ʱʝ ʙʽʣʴʰʠʭ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ. ʅʘ 

ʜʘʥʦʤʫ ʢʨʦʮʽ, ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʜʨʫʛʦʛʦ ʢʨʦʢʫ ʘʣʛʦʨʠʪʤʫ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʧʦʪʨʝʙʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʜʚʘ ʟʘʚʜʘʥʥʷ: 

1) ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʠʭ ʨʠʩ ʦʪʨʠʤʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; 

2) ʜʦʜʘʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʦʜʽʙʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ɺʠʨʽʰʝʥʥʷ ʧʝʨʰʦʛʦ ʟʘʚʜʘʥʥʷ ʦʧʠʩʘʥʦ ʚ ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ 

ʜʠʩʝʨʪʘʮʽʾ. ʑʦʜʦ ʚʠʨʽʰʝʥʥʷ ʜʨʫʛʦʛʦ ʟʘʚʜʘʥʥʷ ï ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʠ ʩʝʤʘʥʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʟʥʘʡʜʝʥʽ ʩʭʦʞʽ ʝʣʝʤʝʥʪʠ. ɺʨʘʭʦʚʫʶʯʠ ʪʦʡ ʬʘʢʪʦʨ, 

ʱʦ ʧʦʜʽʙʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʦʩʥʦʶ ʽ ʥʝ ʩʪʦʚʽʜʩʦʪʢʦʚʦʶ - 

ʩʝʤʘʥʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʢʽʣʴʢʘ. ɼʣʷ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʦʤʘʥʜʦʶ owl: sameAs. ɸʣʝ, ʷʢ ʟʘʟʥʘʯʘʻʪʴʩʷ ʫ [95], ʜʘʥʘ ʢʦʤʘʥʜʘ 

ʥʝ ʜʦʧʦʤʦʞʝ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ ʥʘ ʩʢʽʣʴʢʠ ʝʣʝʤʝʥʪʠ ʢʦʨʪʝʞʽʚ ʩʭʦʞʽ ʦʜʠʥ ʥʘ 

ʦʜʥʦʛʦ. ɼʣ̫ ʚʠʨʘʞʝʥʥʷ ʩʪʫʧʝʥʷ ʩʭʦʞʦʩʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟʽ ʩʣʦʚʥʠʢʘ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ SKOS: skos: narrowMatch; skos: 

closeMatch; skos: exactMatch [95]. ʎʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʚʠʨʘʞʝʥʥʷ 

ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʩʭʦʞʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʽ ʩʘʤʝ ʾʭ ʜʦʮʽʣʴʥʦ ʜʦʜʘʚʘʪʠ ʚ ʦʥʪʦʣʦʛʽʯʥʫ 

ʤʦʜʝʣʴ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʧʦʜʽʙʥʠʭ ʟʘʧʠʩʽʚ ʚ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʭʝʤʘʭ ʙʘʟ ʜʘʥʠʭ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʢʨʦʮʽ ʘʣʛʦʨʠʪʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʜʦʜʘʚʘʥʥʷ 

ʩʝʤʘʥʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ, ʪʘʢ ʟʚʘʥʦʛʦ, ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʘ. ʉʫʪʴ ʨʦʙʦʪʠ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: ʥʝʭʘʡ ʤʠ ʤʘʻʤʦ ʜʝʷʢʠʡ 

ʢʣʘʩ çObject1è, ʷʢʠʡ ʚ ʧʦʥʷʪʽʡʥʽʡ ʯʘʩʪʠʥʽ ʦʥʪʦʣʦʛʽʾ ʻ ʧʽʜʢʣʘʩʦʤ ʢʣʘʩʫ 

çObject2è, ʱʦ ʚʦʣʦʜʽʻ ʜʝʷʢʦʶ ʚʣʘʩʪʠʚʽʩʪʶ çProperty1OfObject2è. 

ʋ ʟʤʽʩʪʦʚʥʽʡ ʯʘʩʪʠʥʽ ʦʥʪʦʣʦʛʽʾ, ʰʣʷʭʦʤ ʚʠʣʫʯʝʥʥʷ ʢʦʨʪʝʞʫ ʽʟ ʩʭʝʤʠ ʙʘʟʠ 

ʜʘʥʠʭ, ʩʪʚʦʨʶʻʪʴʩʷ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ «Object1». ɼʘʣʽ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʘʚʠʣ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʜʝʩʢʨʠʧʪʦʚʦʾ 

ʣʦʛʽʢʠ, ʪʝ, ʱʦ ʝʢʟʝʤʧʣʷʨ ʢʣʘʩʫ «Object1» ʪʘʢʦʞ ʻ ʝʢʟʝʤʧʣʷʨʦʤ ʢʣʘʩʫ «Object2»  ̔

ʚʦʣʦʜʽʻ ʚʣʘʩʪʠʚʽʩʪʶ «Property1OfObject2». ʊʘʢʠʤ ʯʠʥʦʤ ʜʦ ʜʘʥʠʭ ʦʪʨʠʤʘʥʦʛʦ 
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ʢʦʨʪʝʞʫ ʜʦʜʘʶʪʴʩʷ ʥʦʚʽ ʩʝʤʘʥʪʠʯʥʽ ʟʚ'ʷʟʢʠ. ɼʘʥʘ ʜʽʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʧʨʘʚʠʣʘʤ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʚ ʛʣʦʙʘʣʴʥʽʡ ʦʥʪʦʣʦʛʽʾ  ̔

ʜʝʩʢʨʠʧʪʦʚʽʡ ʣʦʛʽʮ,̔ ʱʦ ʦʧʠʩʫ ̒ ʤʦʜʝʣʴ. ɿʛʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʘʚʠʣ 

ʜʝʩʢʨʠʧʪʦʚʦʾ ʣʦʛʽʢʠ, ʦʩʥʦʚʥʽ ʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʚ'ʷʟʫʚʘʥʠʤʠ  ̔ ʤʘʶʪʴ 

ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʫ ʩʢʣʘʜʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʥʥʷ, ʪʦʤʫ ʻ ʤʦʞʣʠʚʠʤ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʜʘʥʫ ʨʦʙʦʪʫ.  

ʅʘʚʝʜʝʤʦ ʜʝʢʽʣʴʢʘ ʧʨʘʚʠʣ, ʷʢʽ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʥʘ 

ʜʘʥʦʤʫ ʢʨʦʮʽ.  

ʇʨʘʚʠʣʦ 1. ʇʦʥʷʪʪʷ  ɸ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʤʦʜʝʣʽ ʄ, ʷʢʱʦ 0̧A . 

ʇʨʘʚʠʣʦ 2. ʇʦʥʷʪʪʷ ɸ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʤʦʜʝʣʽ ʄ, ʷʢʱʦ ʽʩʥʫʻ ʜʝʷʢʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ, ʚ ʷʢʽʡ ʚʦʥʦ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʇʨʘʚʠʣʦ 3. ʇʦʥʷʪʪʷ ɸ ʚʭʦʜʠʪʴ ʚ ʧʦʥʷʪʪʷ B, ʷʢʱʦ ʫ ʙʫʜʴ-ʷʢʽʡ ʤʦʜʝʣʽ ʄ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʝ: 
MM BA Ì . 

ʇʨʘʚʠʣʦ 4. ʆʙôʻʢʪ ʘ ʻ ʝʢʟʝʤʧʣʷʨʦʤ ʧʦʥʷʪʪʷ ɸ ʚ ʦʥʪʦʣʦʛʽʾ O, ʷʢʱʦ ʚ ʙʫʜʴ-

ʷʢʽʡ ʤʦʜʝʣʽ ʄ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʝ ʪʚʝʨʜʞʝʥʥʷ: 
MM Aa Í . 

ɿʘʚʜʷʢʠ ʥʘʚʝʜʝʥʠʤ ʧʨʘʚʠʣʘʤ ʽ ʤʝʪʘʜʘʥʠʤ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʛʣʦʙʘʣʴʥʽʡ 

ʦʥʪʦʣʦʛʽʾ, ʤʝʭʘʥʽʟʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʘʥʘʣʽʟʫʶʪʴ ʦʪʨʠʤʘʥʽ ʤʝʪʘʜʘʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʜʦʜʘʶʪʴ ʥʦʚʽ ʩʝʤʘʥʪʠʯʥʽ ʟʚ'ʷʟʢʠ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʻ ʧʦʚʥʽʩʪʶ ʩʬʦʨʤʦʚʘʥʘ ʦʥʪʦʣʦʛʽʯʥʘ 

ʤʦʜʝʣʴ ʽʟ ʩʝʤʘʥʪʠʯʥʠʤʠ ʤʝʪʘʦʧʠʩʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ. 

 

3.4 ʄʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, 

ʷʢʠʡ ʤʘʻ ʫʟʛʦʜʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʠʪʫ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʜʠʥʘʤʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 
*

idi
 ʫ 

ʥʘʙʽʨ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽʟ ʫʟʛʦʜʞʝʥʠʤ ʟʤʽʩʪʦʤ ʜʘʥʠʭjdo .  
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)(),,,(),()( ** DOUserDOdoctdiqqdiCQqqUser jupiddiudd  b , (3.18) 

ʜʝ: )( dqUser  - ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʝʤ; )(DOUser  - ʧʝʨʝʛʣʷʜ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

DOQDI ),(: *b  ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʦʙô̒ ʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ 

ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʫʟʛʦʜʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ. 

ʄʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ 

ʫʟʛʦʜʞʝʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ - ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʟʤʽʩʪʫ, ʦʪʨʠʤʘʥʠʭ ʟ ʨʽʟʥʠʭ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ ʜʣʷ ʾʭ 

ʧʦʜʘʣʴʰʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ ʫ ʩʠʩʪʝʤʽ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. ʄʝʪʦʜ ʧʦʜʘʥʦ, ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ: 

ʂʨʦʢ 1. ɺʠʜʽʣʝʥʥʷ ʤʝʪʘʦʧʠʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʤʝʪʘʤʦʜʝʣʽ 

ʩʠʩʪʝʤʠ, ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ.   

ɼʘʥʠʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʫ ʦʪʨʠʤʘʥʥʽ ʪʘ ʜʝʪʘʣʽʟʘʮʽʾ ʤʝʪʘʦʧʠʩʽʚ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʧʝʚʥʦʾ ʚʠʟʥʘʯʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʜʞʝʨʝʣʘ. 

),,( 1

*

41

*

5 TCDIDI ub= ,                                              (3.19) 

ʜʝ: 1b ʽ u
ʉ1  - ʦʧʝʨʘʪʦʨ ʽ ʤʥʦʞʠʥʘ ʫʤʦʚ ʚʠʜʽʣʝʥʥʷ ʤʝʪʘʦʧʠʩʽʚ ɯʈ. 

ʅʝ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ ʘʙʩʦʣʶʪʥʦ ʚʩʽ ʤʝʪʘʦʧʠʩʠ, ʘʜʞʝ ʾʭ ʩʝʤʘʥʪʠʯʥʽ 

ʟʚôʷʟʢʠ ʚʞʝ ʟʘʟʥʘʯʝʥʦ ʫ ʤʝʪʘʤʦʜʝʣʽ ʩʠʩʪʝʤʠ. ɯ ʟʥʘʡʰʦʚʰʠ, ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʟʘʧʠʪʦʤ ʢʦʨʠʩʪʫʚʘʯʘ, ʫ ʚʠʜʽʣʝʥʽʡ ʢʽʣʴʢʦʩʪʽ ʤʝʪʘʦʧʠʩʽʚ  ʚʽʜʧʦʚʽʜʥʽ ʟʘʧʠʪʫ ï ʙʫʜʝ 

ʟʥʘʡʜʝʥʦ, ʪʘʢʦʞ, ʚʩʽ ʽʥʰʽ ʩʝʤʘʥʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʤʝʪʘʦʧʠʩʠ ʽʟ ʜʘʥʠʤʠ. 

ʅʝʭʘʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʨʝʩʫʨʩ ʦʧʠʩʫʻʪʴʩʷ, ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʦʙô̒ ʢʪ ʟʛʽʜʥʦ 

(2.21), ʪʦʜʽ 

FCCPPElFMTRIRURIDIDI RRM ,,,,,,,,\*

4

*

5 = .                         (3.20) 

ʂʨʦʢ 2. ɺʠʜʽʣʝʥʥʷ ʧʦʰʫʢʦʚʦʛʦ ʦʙʨʘʟʫ ʟʘʧʠʪʫ. 
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ʅʘ ʮʴʦʤʫ ʢʨʦʮʽ ʤʝʪʦʜʫ ʦʢʨʝʤʦ ʚʠʜʽʣʷʶʪʴʩʷ ʪʝʨʤʽʥʠ ʽʟ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ 

ʪʘ ʩʝʤʘʥʪʠʯʥʦ ʧʦʜʽʙʥʽ ʪʝʨʤʽʥʠ ʜʦ ʪʝʨʤʽʥʽʚ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ. ʆʩʪʘʥʥʽ 

ʦʪʨʠʤʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʩʪʚʦʨʝʥʦʾ ʨʘʥʽʰʝ.  ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʨʦʟʩʪʘʚʣʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʪʝʨʤʽʥʘʤʠ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʪʘ ʨʦʟʩʪʘʚʣʝʥʥʷ ʘʩʦʮʽʘʪʠʚʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʩʝʤʘʥʪʠʯʥʦ ʧʦʜʽʙʥʠʤʠ ʪʝʨʤʽʥʘʤʠ ʜʦ ʪʝʨʤʽʥʽʚ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ. 

),,( 220 TCQQ ub= ,                                             (3.21) 

ʜʝ: uʉ2  - ʤʥʦʞʠʥʘ ʫʤʦʚ ʚʠʜʽʣʝʥʥʷ ʧʦʰʫʢʦʚʦʛʦ ʦʙʨʘʟʫ ʟʘʧʠʪʫ. 

ʂʨʦʢ 3. ɿʥʘʭʦʜʞʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʟʘʧʠʪʫ ʽʟ ʤʝʪʘʦʧʠʩʘʤʠ. 

ʎʝʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʥʘʥʥʽ ʧʨʦʮʝʜʫʨʠ ʧʦʨʽʚʥʷʥʥʷ ʟʘʧʠʪʫ ʽʟ 

ʚʠʜʽʣʝʥʠʤʠ ʤʝʪʘʦʧʠʩʘʤʠ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʜʽʙʥʽ ʜʘʥʽ ʟʘʧʠʪʫ. 

ʋʤʦʚʦʶ ʟʥʘʭʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʻ ʧʝʚʥʝ ʦʙʤʝʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʩʽʭ ʜʘʥʠʭ ʫ 

ʟʘʛʘʣʴʥʽʡ Mashup ʤʦʜʝʣʽ ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ 

ʨʝʣʝʚʘʥʪʥʽʩʪʴ ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʘʥʠʭ ʪʘ ʟʥʠʞʝʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʰʫʤʫ.  ɼʘʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʘʥʠʭ ʚʚʝʜʝʥʽ ʜʣʷ ʢʦʞʥʦʛʦ 

ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ ï ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʜʞʝʨʝʣʘ. ɺʽʜʧʦʚʽʜʥʫ ʦʙʤʝʞʝʥʥʷʤ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʢʦʞʥʦʛʦ 

ʜʞʝʨʝʣʘ ʜʽʩʪʘʻʪʴʩʷ ʱʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʥʥʷ ʧʦʜʽʙʥʠʭ ʜʘʥʠʭ ʽʟ ʤʝʪʘʤʦʜʝʣʽ ʜʦ 

ʟʥʘʡʜʝʥʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

),,),,,(( 3

*

52230 TCDITCQDO uubb= ,                                 (3.22) 

ʜʝ: uʉ3  - ʤʥʦʞʠʥʘ ʫʤʦʚ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʟʘʧʠʪʫ ʽʟ ʤʝʪʘʦʧʠʩʘʤʠ. 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʦʨʦʛʫ ὦ ʩʝʤʘʥʪʠʯʥʦʾ 

ʙʣʠʟʴʢʦʩʪʽ, ʧʨʠ ʷʢʽʡ ʝʣʝʤʝʥʪ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʝʣʝʤʝʥʪ ʩʝʤʘʥʪʠʯʥʠʭ 

ʤʝʪʘʜʘʥʠʭ ʧʨʠʡʤʘʶʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ. 

)100/(),|),(max( 1

*

501 pDIelQelelelkb kjiji ³Í"Í"= ,                      (3.23) 
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ʜʝ: Q0 ï ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ; 
*

5kDI  - ʤʝʪʘʦʧʠʩʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; ὴ1 - 

ʚʽʜʩʦʪʦʢ, ʧʨʠ ʷʢʦʤʫ ὦ1 ʧʨʠʡʤʘʻʪʴʩʷ ʧʦʨʦʛʦʤ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʪʘ ʢʦʨʝʢʪʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ el i ʽ elj. 

ʇʦʢʘʟʘʥʦ, ʱʦ ὦ1 - ʤʽʥʽʤʘʣʴʥʠʡ ʧʦʨʽʛ, ʧʨʠ ʷʢʦʤʫ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʧʦʨʽʚʥʷʥʥʷ. ɿʥʘʭʦʜʠʪʴʩʷ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʝʣʝʤʝʥʪʠ ʧʨʠʡʤʘʶʪʴʩʷ 

ʯʘʩʪʢʦʚʦ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ. 

)100/(),|),(max( 2

*

502 pDIelQelelelkb kjiji ³Í"Í"= ,                   (3.24) 

ʜʝ: p2 - ʚʽʜʩʦʪʦʢ, ʧʨʠ ʷʢʦʤʫ b2 ʧʨʠʡʤʘʻʪʴʩʷ ʧʦʨʦʛʦʤ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʪʢʦʚʦʾ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ. 

ʇʦʢʘʟʘʥʦ, ʱʦ b2 - ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʮʴʦʛʦ 

ʟʥʘʯʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʢʦʨʝʢʪʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨ 

ʧʦʨʽʚʥʷʥʥʷ. ɽʣʝʤʝʥʪʠ ʚʚʘʞʘʶʪʴʩʷ ʨʽʟʥʠʤʠ, ʷʢʱʦ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʤʽʨʠ 

ʩʝʤʘʥʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ʪʘʢʦʾ, ʱʦ ʥʝ ʧʝʨʝʚʝʨʰʫʻ ʧʦʨʽʛ b2. 

ʂʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʘʥʘʣʽʟ ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʦʜʽʙʥʽʩʪʴ ʽ 

ʦʪʨʠʤʘʥʥʷ  ʤʝʪʘʜʘʥʠʭ ʧʨʘʮʶʻ ʟʛʽʜʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʤʽʩʪʫ ʝʣʝʤʝʥʪʽʚ ʧʦʨʽʚʥʷʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʢʽʣʴʢʦʤʘ 

ʦʟʥʘʢʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʘʛʠ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʘ ʚʘʛʘ ʫ ʬʫʥʢʮʽʾ ʧʦʨʽʚʥʷʥʥʷ 

ʨʷʜʢʽʚ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʮʷ ʬʫʥʢʮʽʷ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ 

ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʉʝʨʝʥʩʝʥʘ-ɼʘʡʩʘ ʟ ʧʦʜʽʣʦʤ ʨʷʜʢʽʚ ʥʘ N-ʛʨʘʤʠ. 

ɼʦʚʞʠʥʫ N-ʛʨʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙʨʘʥʦ ʨʽʚʥʫ ʪʨʴʦʤ ʩʠʤʚʦʣʘʤ.  

ʅʝʭʘʡ X ï ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʷʜʦʢ ʩʠʤʚʦʣʽʚ ʽ Y ï 

ʮʝ ʤʝʪʘʦʧʠʩ ɯʈ, ʷʢʠʡ ʧʦʨʽʚʥʶʻʪʴʩʷ ʽʟ ʟʘʧʠʪʦʤ. ʊʦʜʽ ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ 

ʨʷʜʢʽʚ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʠʬʽʢʦʚʘʥʦʾ ʬʦʨʤʫʣʠ ʦʙʯʠʩʣʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʉʝʨʝʥʩʝʥʘ-ɼʘʡʩʘ, ʟʘʩʪʦʩʫʚʘʚʰʠ N-ʛʨʘʤʠ ʟʘʤʽʩʪʴ ʩʠʤʚʦʣʽʚ: 

)()(

)(2

YfXf

YXf
k

NGNG

NG
p

+

Æ³
= ,                                            (3.25) 
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ʜʝ: kʨ ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ ʨʷʜʢʽʚ, 10 ¢¢ pk ; X ʽ Y ï ʨʷʜʢʠ, ʱʦ 

ʧʦʨʽʚʥʶʶʪʴʩʷ; )(XfNG  ï ʬʫʥʢʮʽʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʜʦʚʞʠʥʫ ʣʘʥʮʶʞʢʘ N-ʛʨʘʤ 

ʨʷʜʢʫ ʍ. 

ʆʜʥʘʢ ʫ ʜʘʥʽʡ ʢʦʤʧʦʥʝʥʪʽ ʨʝʘʣʽʟʦʚʘʥʽ, ʪʘʢʦʞ, ʽ ʽʥʰʽ ʣʽʥʛʚʽʩʪʠʯʥʽ 

ʘʣʛʦʨʠʪʤʠ ʧʦʨʽʚʥʷʥʥʷ ʨʷʜʢʽʚ, ʟʦʢʨʝʤʘ ʢʦʝʬʽʮʽʻʥʪ ʊʘʥʽʤʦʪʦ ʽ ʚʽʜʩʪʘʥʴ ɼʘʤʝʨʘʫ-

ʃʝʚʝʥʰʪʝʡʥʘ. ɯʥʰʦ  ʁʬʫʥʢʮʽʻʶ ʧʦʨʽʚʥʷʥʥʷ ʻ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʪʠʧʘʤʠ ʜʘʥʠʭ. ɼʣʷ 

ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʪʠʧʽʚ ʜʘʥʠʭ ʨʽʟʥʠʭ ʉʋɹɼ ʽ 

XSD ʪʠʧʽʚ ʜʘʥʠʭ. ɸʥʘʣʽʟʘʪʦʨ ʧʦʨʽʚʥʶʻ ʚʞʝ ʥʝ ʪʠʧʠ ʜʘʥʠʭ ʚ ʉʋɹɼ, ʘ ʚʽʜʧʦʚʽʜʥʽ 

ʾʤ ʪʠʧʠ XSD. ɼʘʣʽ ʣʽʥʽʡʥʦ ʧʽʜʨʘʭʦʚʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʝʣʝʤʝʥʪʘ ʘʙʦ ʟʘʧʠʩʫ ʧʦ ʬʦʨʤʫʣʽ:  

},...,{),(
99221121 uuuuuu wpwpwpSSSim +++= ,                             (3.26) 

ʜʝ: p - ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʦʢʨʝʤʦʶ ʦʟʥʘʢʦʶ; w - ʚʘʛʘ ʢʦʞʥʦʾ 

ʦʟʥʘʢʠ.  

ʋ ʧʽʜʩʫʤʢʫ ʚʠʭʦʜʠʪʴ ʟʥʘʯʝʥʥʷ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 1. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʽ 

3.6 ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʜʘʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʩʝʤʘʥʪʠʯʥʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʟ ʦʥʪʦʣʦʛʽʾ 

ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ skos. ɺʩʽ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʚʠʚʝʜʝʥʽ ʚʨʫʯʥʫ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʰʣʷʭʦʤ. 

 

ʊʘʙʣʠʮʷ 3.6 - ɿʽʩʪʘʚʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽ ʩʝʤʘʥʪʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʂʦʝʬʽʮʽʻʥʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʉʝʤʘʥʪʠʯʥʘ 

ʚʣʘʩʪʠʚʽʩʪʴ 

0.6 Ò p < 0.75 skos:narrowMatch 

0.75 Ò p < 0.9 skos:closeMatch  

0.9 Ò p Ò 1 skos:exactMatch 
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ʂʨʦʢ 4. ʋʟʛʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. 

),,( 4041 TCDODO ub= ,                                                (3.27) 

ʜʝ: uʉ4  - ʤʥʦʞʠʥʘ ʫʤʦʚ ʫʟʛʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. 

ʋʟʛʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʧʦʣʷʛʘʻ ʫ ʨʘʥʞʫʚʘʥʥʽ ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʘʥʠʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚôʷʟʢʽʚ ʧʦʜʽʙʥʦʩʪʽ. ʊʦʙʪʦ, ʯʠʤ ʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ 

ʦʜʥʠʭ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʫ ʽʥʰʠʤ, ʪʠʤ ʙʣʠʞʯʝ ʮʽ ʜʘʥʽ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʦʜʠʥ 

ʙʽʣʷ ʦʜʥʦʛʦ ʫ ʨʝʟʫʣʴʪʫʶʯʦʤʫ Mashup. ʉʪʫʧʽʥʴ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʝʣʠʯʠʥʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʯʠʩʣʦ ʧʝʨʝʩʪʘʥʦʚʦʢ 

ʧʘʨʠ ʩʫʩʽʜʥʽʭ ʝʣʝʤʝʥʪʽʚ ʜʦ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʽʜ ʧʦʣʦʞʝʥʥʷ 

ʨʘʥʞʫʚʘʥʥʷ ʧʦ ʩʧʘʜʘʥʥʶ ʨʝʣʝʚʘʥʪʥʦʩʪʽ ʤʝʪʘʦʧʠʩʽʚ ʜʦ ʟʘʧʠʪʫ, ʷʢ: 

)()(...)( 1101012max -- --+-++++= mmmmm kmqkmqnkmqkmqnkmqkmqkmqkmqkmqkmqd , (3.28) 

ʜʝ: dmax ï ʩʪʫʧʽʥʴ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ; mikmqi ,1, = ï ʢʦʝʬʽʮʽʻʥʪ ʧʦʜʽʙʥʦʩʪʽ 

ʤʝʪʘʦʧʠʩʫ ʜʦ ʟʘʧʠʪʫ; n1 ï ʥʦʤʝʨ ʧʝʨʰʦʛʦ ʨʝʣʝʚʘʥʪʥʦʛʦ ʤʝʪʘʦʧʠʩʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʫʟʛʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʤʘʻ ʚʠʛʣʷʜ: 

 

ä
>=

-=
m

jiji

ji

u

kmqkmq

d
k

,0,

1  .                                              (3.29) 

ʈʝʟʫʣʴʪʘʪʦʤ ʤʝʪʦʜʫ ʻ ʚʠʚʝʜʝʥʥʷ ʩʬʦʨʤʦʚʘʥʦʛʦ ʢʦʥʪʝʥʪʫ ʦʙ'ʻʜʥʘʥʦʛʦ 

ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ. 

 

3.5 ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ɺʠʷʚʣʝʥʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʦʟʨʦʙʥʠʢʘ, ʨʷʜ ʬʘʢʪʦʨʽʚ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚ Mashup ʩʠʩʪʝʤʽ, 

ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʦʙôʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ 

ʜʘʥʠʭ, ʱʦ ʤʘʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ. 
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2. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʩʭʝʤ ʜʘʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙʯʠʩʣʝʥʥʷ 

ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʤʝʪʨʠʢ ʧʦʜʽʙʥʦʩʪʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʩʧʽʣʴʥʽ ʨʠʩʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʽ ʚʠʷʚʠʪʠ ʟʚ'ʷʟʢʠ ʤʽʞ ʥʠʤʠ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʩʽʭ ʩʠʩʪʝʤ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ, ʷʢʘ ʤʽʩʪʠʪʴ ʧʦʥʷʪʪʷ ʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ ʚ ʩʠʩʪʝʤʘʭ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʚ ʷʢʽʡ ʚʦʥʠ ʧʨʘʮʶʶʪʴ, ʘ ʪʘʢʦʞ 

ʤʥʦʞʠʥʠ ʪʝʨʤʽʥʽʚ ʟ ʽʥʰʠʭ ʦʙʣʘʩʪʝʡ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʟʘʛʘʣʴʥʦʾ, ʛʣʦʙʘʣʴʥʦʾ ʤʦʜʝʣʽ 

ʩʪʨʫʢʪʫʨʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʤʝʪʘʜʘʥʽ ʩʘʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʩʠʩʪʝʤ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʦʧʠʩʘʪʠ ʩʝʤʘʥʪʠʢʫ ʨʝʩʫʨʩʽʚ 

ʱʝ ʥʘ ʩʘʤʦʤʫ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ ʾʭ ʦʪʨʠʤʘʥʥʷ. 

4. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʩʠʩʪʝʤʠ, 

ʱʦ ʽʥʪʝʛʨʫʻʪʴʩʷ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʟʘʛʘʣʴʥʦʾ 

ʜʠʥʘʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʤʥʦʞʠʥʠ ʚʭʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʟʤʽʩʪʫ. 

5. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ 

ʜʘʥʠʭ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʩʥʫʶʯʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʮʝʜʫʨ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʤʽʩʪʫ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʧʽʜʚʠʱʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʩʪʽ 

ʪʘ ʫʟʛʦʜʞʝʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. 
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ʈʆɿɼɯʃ 4 ʈʆɿʈʆɹʃɽʅʅʗ ʊɸ ɺʇʈʆɺɸɼɾɽʅʅʗ  

ɯʅʌʆʈʄɸʎɯʁʅʆɰ ʊɽʍʅʆʃʆɻɯɰ ɼʀʅɸʄɯʏʅʆɰ 

ɯʅʊɽɻʈɸʎɯɰ ʉʃɸɹʆʉʊʈʋʂʊʋʈʆɺɸʅʀʍ ɼɸʅʀʍ 

4.1 ʇʨʦʝʢʪ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

4.1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʫ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫ web-ʩʠʩʪʝʤʘʭ ʙʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ ʟʘʩʪʦʩʫʥʢʠ, ʷʢ̔ 

ʧʨʠʟʥʘʯʝʥ ̔ ʜʣʷ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ web-ʩʠʩʪʝʤ ʽ 

ʧʦʜʘʥʥʷ ʾʭ ʫ ʚʠʛʣʷʜʽ ʧʦʚ'ʷʟʘʥʠʭ ʜʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ. ɺ 

ʜʘʥʠʭ ʟʘʩʪʦʩʫʥʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ web-ʩʠʩʪʝʤʘʭ, ʚ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ, 

ʷʢʘ ʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʘʥʠʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ  ʟʘʧʠʪʫ. 

ʆʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʨʦʟʨʦʙʣʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʻ: 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ, ʜʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʨʽʚʥʝʚʽ ʧʘʨʘʤʝʪʨʠ (ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʤʦʛʠ, ʽʥʪʝʨʬʝʡʩ, ʚʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʽ ʙʝʟʧʝʢʠ);  ʨʦʟʨʦʙʢʘ 

ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʜʫʢʪʫ ʽ ʚʠʤʦʛ ʜʦ ʥʝʾ; ʢʦʜʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʥʘ ʦʩʥʦʚʽ 

ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʚʠʤʦʛ ʜʦ ʥʝʾ ʚʠʭʦʜʠʪʴ ʚʠʭʽʜʥʠʡ ʢʦʜ ʩʠʩʪʝʤʠ; ʦʪʨʠʤʘʥʥʷ 

ʚʠʢʦʥʫʚʘʥʦʛʦ ʢʦʜʫ ʰʣʷʭʦʤ ʢʦʤʧʽʣʷʮʽʾ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʦʜʫ. 

ʉʠʩʪʝʤʫ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ  ʫ web-

ʩʠʩʪʝʤʘʭ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ ʟʘʚʝʨʰʝʥʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʰʠʭ ʩʠʩʪʝʤ.  

ɿʛʽʜʥʦ ISO TS 18876 ʬʦʨʤʘʣʴʥʦ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ 

ʚʠʛʣʷʜʘʻ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʩʫʥʢʫ 4.1. 
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ʈʠʩʫʥʦʢ 4.1 - ɸʨʭʽʪʝʢʪʫʨʘ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ (ISO TS 18876) 

 

ʇʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʣʷ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ  ʫ web-ʩʠʩʪʝʤʘʭ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 

4.2. 

 

ʇ̔ʜʭ̔ʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥ̫

ɸʨʭ̔ʪʝʢʪʫʨʘ ʉʝʤʘʥʪʠʢʘ ɼʦʟʚ̔ʣ ʟʘʧʠʪʫ

ɯʥʬʦʨʤʘʮ̔ʡʥ̔

ʜʞʝʨʝʣʘ

ʊʠʧ 

ʘʨʭ̔ʪʝʢʪʫʨʠ

ʇʣʘʥ ʟʘʧʠʪʫ

ɿʨʦʟʫʤ̔ʣ̔ʩʪɹ
ʄʦʚʘ 

ʥ̔ʪʝʨʧʨʝʪʘʮ̔ʾ

ɼʘʥ̔

ɿʤ̔ʥʁ ʚʘʥ̔ʩʪɹ

ʄʘʩhʪʘʙʦ-

ʚʘʥ̔ʩʪɹ

ʆʧʪʠʤʘʣɹʥ̔ʩʪɹ

ʉʪʘʥ

ɺʠʢʦʨʠʩʪʘʥʥ̫ 

ʦʥʪʦʣʦʛ̔ʡ

ʄʦʞʣʠʚ̔ʩʪɹ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥ̫

 

ʈʠʩʫʥʦʢ 4.2 - ʇʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 
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ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʜʘʥʠʭ  ʚʢʣʶʯʘʻ (ʨʠʩ. 4.3): 

- ɸʜʘʧʪʝʨʠ ʜʣʷ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ; 

- ʄʦʜʫʣʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʠʩʪʝʤʫ; 

- ʄʦʜʫʣʴ ʜʘʥʠʭ ʧʨʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ; 

- ʇʽʜʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ; 

- ʄʦʜʫʣʴ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ; 

- ʇʽʜʩʠʩʪʝʤʘ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ; 

- ʇʽʜʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʦʙô̒ ʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ; 

- ʄʦʜʫʣʴ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ; 

- ʄʦʜʫʣʴ ʧʽʜʪʨʠʤʢʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ; 

- ʇʽʜʩʠʩʪʝʤʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

 

Mash-Up ʩʠʩʪʝʤʘ

ɹʘʟʘ ʜʘʥʠʭ ʩʠʩʪʝʤʠ
ɯʥʬʦʨʤʘʮ̫̔  ʧʨʦ ʩʠʩʪʝʤʫ

Mash-Up ɯʥʬʦʨʤʘʮ̔ʡʥʠʭ 
ʨʝʩʫʨʩ̔ʚ

ʇ̔ʜʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥ̫ ʟʘʚʜʘʥʥ̫

ʂʦʤʫʥ̔ʢʘʮ̔ʡʥʘ ʤʝʨʝʞʘ

ʉʝʨʚʝʨ

ʇʨʦʚʘʡʜʝʨ

ɹʨʘʫʟʝʨ

ɼʞn

ɼʞ2

ɼʞ1

ɹʘʟʘ ʜʘʥʠʭ ʩʪʘʪʠʩʪʠʢʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ

ʇ̔ʜʩʠʩʪʝʤʘ ʧ̔ʜʪʨʠʤʢʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ

ɸʜʤ̔ʥ

ʂʦʨʠʩʪʫʚʘʯ

ʄʦʜʝʨʘʪʦʨ

ɯʥʬʦʨʤʘʮ̫̔  ʧʨʦ ʜʞʝʨʝʣʘ ɯʈ

ɸʥʘʣ̔ʪʠʢ

ɹʘʟʘ ʜʘʥʠʭ ʜʞʝʨʝʣ

ɹʨʘʫ-

ʟʝʨʠ

ʇ̔ʜʩʠʩʪʝʤʘ ʚ̔ʟʫʘʣ̔ʟʘʮ̔ʾ ʨʝʟʫʣɹʪʘʪ̔ʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ

ʌʦʨʤʫʚʘʥʥ̫ ʢʦʥʪʝʥʪʫ 
Mash-Up ʩʠʩʪʝʤʠ

ʇ̔ʜʩʠʩʪʝʤʘ ʟʙʝʨ̔ʛʘʥʥ̫ ʜʘʥʠʭ

ɸʜʘʧʪʝʨʧ

ɸʜʘʧʪʝʨ2

ɸʜʘʧʪʝʨ1

ɺʠʟʥʘʯʝʥʥ̫ ʩʪʨʫʢʪʫʨʠ ̔ ʟʤ̔ʩʪʫ 
ʦʪʨʠʤʘʥʦʾ ʚʭ̔ʜʥʦʾ ̔ʥʬʦʨʤʘʮ̔ʾ

ʇ̔ʜʩʠʩʪʝʤʘ ʦʪʨʠʤʘʥʥ̫ 
ʜʦʩʪʫʧʫ ʜʦ ʜʞʝʨʝʣ ɯʈ

 

ʈʠʩʫʥʦʢ 4.3 - ʉʪʨʫʢʪʫʨʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ Mashup 

 

ɿʛʽʜʥʦ ʨʠʩ. 4.3 ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʢʦʞʥʠʤ ʜʞʝʨʝʣʦʤ ʨʝʩʫʨʩʽʚ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʫ ʢʦʤʧʦʥʝʥʪʫ, ʷʢ ʦʙô̒ ʢʪʥʠʡ ʘʜʘʧʪʝʨ. ʅʘ ʨʠʩ. 4.4 ʟʦʙʨʘʞʝʥʦ 

ʦʙôʻʢʪʥʠʡ ʘʜʘʧʪʝʨ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ:  
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- ʤʦʜʫʣʴ ʦʧʠʩʫ ʨʝʩʫʨʩʫ - ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʜʘʥʠʭ ʨʝʩʫʨʩʫ; 

- ʤʦʜʫʣʴ ʚʽʜʦʙʨʘʞʝʥʴ - ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʚʽʜʦʙʨʘ-

ʞʝʥʥʷ; 

- ʤʦʜʫʣʴ ʧʝʨʝʭʦʧʣʝʥʴ ï ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʭʦʧʣʝʥʥʷ ʦʧʝʨʘʮʽʡ 

ʩʠʩʪʝʤʠ ʟʛʽʜʥʦ ʨʝʩʫʨʩʥʠʭ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʥʦʚʦʛʦ ʨʝʩʫʨʩʫ ʪʘ ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʦʙʨʘʞʝʥʴ ʜʦ ʩʠʩʪʝʤʠ. 

ʉʠʩʪʝʤʘ            ʅʦʚʠʡ ʨʝʩʫʨʩ

ʇʨʠʩʪʨ̔ʡ 

ʧʝʨʝʭʦʧʣʝʥɹ

ʇʨʠʩʪʨ̔ʡ 

ʚ̔ʜʦʙʨʘʞʝʥɹ

ɯʥʪʝʨʧʨʝʪʘʪʦʨ 

ʦʧʠʩʫ ʨʝʩʫʨʩʫ

ɯʥʩʪʨʫʤʝʥʪ 

ʢʦʥʬ̔ʛʫʨʘʮ̔ʾ

ɼʦʢʫʤʝʥʪ 

ʦʧʠʩʫ ʧʨʘʚʠʣ 

ʚ̔ʜʦʙʨʘʞʝʥʥ̫

ɼʦʢʫʤʝʥʪ 

ʦʧʠʩʫ ʨʝʩʫʨʩʫ

ʈʝʟʫʣɹʪʘʪ 

ʚ̔ʜʦʙʨʘʞʝʥɹ
ʇʝʨʝʭʦʧʣʝʥʥ̫ 

ʧʦʚʝʜ̔ʥʢʠ ɼʦʩʪʫʧ

ɺʠʟʥʘʯʝʥʥ̫ 

ʨʝʩʫʨʩʫ
ɯʜʝʥʪʠʬ̔ʢʘʪʦʨ 

ʨʝʩʫʨʩʫ

ʇʨʘʚʠʣʘ 

ʚ̔ʜʦʙʨʘʞʝʥʥ̫

ʆʧʠʩ 

ʪʨʘʥʩʬʦʨʤʘʮ̔ʾ

ɻʝʥʝʨʘʮ̫̔
ɻʝʥʝʨʘʮ̫̔

ɺʠʟʥʘʯʝʥʥ̫ 

ʨʝʩʫʨʩʫ

ʆʧʠʩ 

ʨʝʩʫʨʩʫ

 

ʈʠʩʫʥʦʢ 4.4 - ʆʙôʻʢʪʥʠʡ ʘʜʘʧʪʝʨ Mashup ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ   

 

 ʄʦʜʫʣʴ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʤʦʜʫʣʴ ʬʦʨʤʫʚʘʥʥʷ 

ʦʙô̒ ʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʩʧʨʦʝʢʪʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʫ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʽ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʤʝʪʦʜʫ 
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ʬʦʨʤʫʚʘʥʥʷ ʦʙô̒ ʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʷʢʠʡ ʤʘʻ ʫʟʛʦʜʞʝʥʫ 

ʩʪʨʫʢʪʫʨʫ ʽ ʻʜʠʥʠʡ ʟʤʽʩʪ. 

ʇʽʜʩʠʩʪʝʤʘ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ: 

- ʝʢʩʧʦʨʪ ʤʝʪʘʜʘʥʠʭ ʩʪʨʫʢʪʫʨʠ (ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, 

ʦʪʨʠʤʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʥʘʣʽʟ ʥʘ ʧʦʜʽʙʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʠ, 

ʜʦʜʘʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚô̫ ʟʢʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ, ʝʢʩʧʦʨʪ ʦʥʪʦʣʦʛʽʾ);  

- ʨʦʟʰʠʨʝʥʥʷ ʦʥʪʦʣʦʛʽʾ ʩʪʨʫʢʪʫʨʠ (ʜʦʜʘʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, 

ʜʦʜʘʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʜʦʜʘʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ, 

ʝʢʩʧʦʨʪ ʨʦʟʰʠʨʝʥʦʾ ʦʥʪʦʣʦʛʽʾ);  

- ʦʪʨʠʤʘʥʥʷ ʤʝʪʘʜʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʤ̔ʧʦʨʪ ʨʦʟʰʠʨʝʥʦʾ 

ʦʥʪʦʣʦʛʽʾ ʩʪʨʫʢʪʫʨʠ, ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʪʷʛ ʤʝʪʘʜʘʥʠʭ, 

ʘʥʘʣʽʟ ʥʘ ʩʭʦʞʽʩʪʴ, ʜʦʜʘʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ, ʜʦʜʘʚʘʥʥʷ 

ʩʝʤʘʥʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʾ ʩʪʨʫʢʪʫʨʠ, ʝʢʩʧʦʨʪ ʦʥʪʦʣʦʛʽʾ ʚ 

ʩʭʦʚʠʱʝ).  

ʇʽʜʩʠʩʪʝʤʫ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʫ 

ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ:  

- ʤʦʜʫʣʴ ʬʦʨʤʫʚʘʥʥʷ ʰʘʙʣʦʥʫ ʟʘʧʠʪʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʽʟ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʪʨʝʙʫʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ; 

- ʤʦʜʫʣʴ ʩʪʚʦʨʝʥʥʷ ʽ ʟʤʽʥʠ ʦʥʪʦʣʦʛʽʯʥʠʭ ʦʧʠʩʽʚ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʩʪʚʦʨʝʥʥʷ ʽ ʟʘʤʽʥʫ ʧʦʥʷʪʴ ʽ ʽʻʨʘʨʭʽʡ ʚ ʙʘʟʦʚʽʡ ʦʥʪʦʣʦʛʽʾ; 

- ʨʝʧʦʟʠʪʦʨʽʡ ʤʝʪʘʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʽʛʘʥʥʷ ʦʧʠʩʽʚ ʦʥʪʦʣʦʛʽʡ 

ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ; 

- ʤʦʜʫʣʴ ʟʽʩʪʘʚʣʝʥʥʷ ʽ ʽʥʪʝʛʨʘʮʽʾ ʦʥʪʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʥʫʻ ʦʙô̒ ʜʥʘʥʥʷ 

ʦʥʪʦʣʦʛʽʡ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ; 

- ʤʦʜʫʣʴ ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʠ ʟʽʩʪʘʚʣʝʥʥʽ 

ʢʦʥʮʝʧʪʽʚ ʦʥʪʦʣʦʛʽʡ; 
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- ʤʦʜʫʣʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʽ ʢʦʞʥʦʛʦ ʚʭʽʜʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʚʠʟʥʘʯʝʥʦʾ ʧʨʝʜʤʝʪʥʦʶ 

ʦʙʣʘʩʪʶ; 

- ʜʦʜʘʪʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ (ʘʜʘʧʪʝʨʠ, ʢʦʥʬʽʛʫʨʘʪʦʨʠ, ʢʦʥʝʢʪʦʨʠ). 

ʇʽʜʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ Mashup ʟʘʙʝʟʧʝʯʫʻ: 

- ʘʥʘʣʽʟ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʪʘʜʘʥʠʭ ʚʭʽʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʽʤʧʦʨʪ 

ʦʪʨʠʤʘʥʠʭ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʪʘʦʧʠʩʽʚ ʨʝʩʫʨʩʽʚ, ʾʭ ʜʝʪʘʣʽʟʘʮʽʷ, ʚʠʜʽʣʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʝʢʩʧʦʨʪ ʜʘʥʠʭ ʫ ʩʭʦʚʠʱʝ);   

- ʚʠʟʥʘʯʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ ʽʟ ʩʝʤʘʥʪʠʯʥʠʤʠ 

ʤʝʪʘʦʧʠʩʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʽʤʧʦʨʪ ʤʝʪʘʦʧʠʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʚʠʜʽʣʝʥʥʷ ʧʦʰʫʢʦʚʦʛʦ ʦʙʨʘʟʫ ʟʘʧʠʪʫ, ʘʥʘʣʽʟ ʥʘ ʧʦʜʽʙʥʽʩʪʴ ʟʘʧʠʪʫ 

ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʤʝʪʘʦʧʠʩʽʚ, ʜʦʜʘʥʥʷ ʧʦʜʽʙʥʠʭ ʤʝʪʘʦʧʠʩʽʚ ʜʦ ʟʥʘʡʜʝʥʠʭ, ʝʢʩʧʦʨʪ 

ʜʘʥʠʭ ʫ ʩʭʦʚʠʱʝ);  

- ʫʟʛʦʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ (ʦʪʨʠʤʘʥʥʷ ʟʽ ʩʭʦʚʠʱʘ ʜʘʥʠʭ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʩʭʦʞʽ ʜʦ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ ʤʝʪʘʦʧʠʩʠ, ʨʘʥʞʫʚʘʥʥʷ  ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʘʥʠʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚôʷʟʢʽʚ ʧʦʜʽʙʥʦʩʪʽ, ʟʘʧʫʩʢ ʩʝʨʚʝʨʘ ʪʦʯʢʠ ʜʦʩʪʫʧʫ, ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ).  

ʇʽʜʩʠʩʪʝʤʫ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʝʥʪʫ Mashup ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʪʘʢʠʭ 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ:  

- ʤʦʜʫʣʴ ʦʧʨʘʮʶʚʘʥʥʷ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʨʝʘʛʫʻ ʥʘ ʥʝʢʦʨʝʢʪʥʽʩʪʴ 

ʚʚʦʜʫ ʜʘʥʠʭ ʜʣʷ ʟʘʧʠʪʫ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʽʤʧʦʨʪ ʤʝʪʘʦʧʠʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽʟ ʨʝʧʦʟʠʪʦʨʽ ʁʤʝʪʘʜʘʥʠʭ, ʚʠʜʽʣʝʥʥʷ ʧʦʰʫʢʦʚʦʛʦ ʦʙʨʘʟʫ ʟʘʧʠʪʫ, ʘʥʘʣʽʟ 

ʥʘ ʧʦʜʽʙʥʽʩʪʴ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʤʝʪʘʦʧʠʩʽʚ, ʜʦʜʘʥʥʷ ʧʦʜʽʙʥʠʭ ʤʝʪʘʦʧʠʩʽʚ 

ʜʦ ʟʥʘʡʜʝʥʠʭ, ʝʢʩʧʦʨʪ ʜʘʥʠʭ ʫ ʩʭʦʚʠʱʝ; 

- ʤʦʜʫʣʴ ʨʝʜʘʛʫʚʘʥʥʷ ʜʘʥʠʭ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʪʠ ʚʥʝʩʝʥʽ 

ʟʤʽʥʠ ʫ ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ ʯʝʨʝʟ ʧʦʩʪʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʽʟ ʤʦʜʫʣʝʤ ʦʧʨʘʮʶʚʘʥʥʷ 

ʟʘʧʠʪʫ; 
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- ʤʦʜʫʣʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʘʥʞʫʚʘʥʥʷ ʨʝʟʫʣʴ-

ʪʫʶʯʠʭ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʚô̫ ʟʢʽʚ ʧʦʜʽʙʥʦʩʪʽ ʤʽʞ ʥʠʤʠ ʪʘ ʥʦʚʠʟʥʦʶ ʾʭ 

ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʫ ʜʞʝʨʝʣʽ; 

- ʜʦʜʘʪʢʦʚʽ ʢʦʤʧʦʥʝʥʪʠ (ʘʜʘʧʪʝʨʠ, ʢʦʥʬʽʛʫʨʘʪʦʨʠ, ʢʦʥʝʢʪʦʨʠ). 

4.1.2 ɺʭʽʜʥʽ, ʚʠʭʽʜʥʽ ʜʘʥʽ 

ʈʦʙʦʪʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʫ web-ʩʠʩʪʝʤʘʭ, 

ʧʦʣʷʛʘʻ ʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʦʙô̒ ʜʥʘʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʙʦʨʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʦʛʦ ʽʟ 

ʨʽʟʥʠʭ web-ʩʠʩʪʝʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʠʪʫ ʢʦʨʠʩʪʫʚʘʯʘ.  ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ  

ʚʠʢʦʥʫʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʛʝʪʝʨʦʛʝʥʥʠʭ, 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ web-ʩʠʩʪʝʤʘʭ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʚ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ 

ʧʽʟʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʛʽʜʥʦ ʟʘʧʠʪʫ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ɺʭʽʜʥʽ ʜʘʥʽ - ʮʝ ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʞʝʨʝʣʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʩʘʤʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ.  

ɺʠʭʽʜʥʽ ʜʘʥʽ ï ʮʝ ʤʥʦʞʠʥʘ ʤʝʪʘʦʧʠʩʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ 

ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʡʪʠ ʜʦ ʜʞʝʨʝʣʘ ʨʝʩʫʨʩʫ. 

4.1.3 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ 

ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ Mashup ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʜʦ ʷʢʠʭ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʦʨʛʘʥʽʟʘʮʽʷ 

ʟʘʜʘʥʥʷ ʤʦʞʣʠʚʠʭ ʟʘʧʠʪʽʚ ʢʦʨʠʩʪʫʚʘʯʘ, ʜʠʥʘʤʽʯʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʢʦʣʘʞʽʚ ʜʘʥʠʭ, 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʠʭ ʨʠʩ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʩʪʝʤ, ʱʦ ʽʥʪʝʛʨʫʶʪʴʩʷ, ʪʦʱʦ. ɺʽʜʦʤʠʤʠ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʩʠʩʪʝʤ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ Mashup ʤʦʞʥʘ 

ʥʘʟʚʘʪʠ Microsoft, Google, Yahoo, ʪʦʱʦ.   
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ɿʘʚʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʧʦʣʷʛʘʻ ʚ ʧʦʜʦʣʘʥʥʽ ʯʠʩʣʝʥʥʠʭ 

ʧʨʦʷʚʽʚ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ, ʚʣʘʩʪʠʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʩʠʩʪʝʤʘʤ, ʷʢʽ ʩʪʚʦʨʶʚʘʣʠʩʷ ʽ 

ʩʪʚʦʨʶʶʪʴʩʷ, ʢʝʨʫʶʯʠʩʴ ʯʠʤ ʟʘʚʛʦʜʥʦ, ʘʣʝ ʥʝ ʫʥʽʬʽʢʦʚʘʥʠʤ ʩʪʘʚʣʝʥʥʷʤ ʜʦ 

ʜʘʥʠʭ. ʉʠʩʪʝʤʠ ʤʘʶʪʴ ʨʽʟʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ 

ʜʘʥʠʭ (ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʽ ʽ ʤʝʜʽʘ, ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ), ʾʭ 

ʢʦʤʧʦʥʝʥʪʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʧʦ ʘʚʪʦʥʦʤʥʦʩʪʽ, ʤʘʶʪʴ ʨʽʟʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʉʠʩʪʝʤʠ ʙʫʜʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʘʧʘʨʘʪʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʤʘʶʪʴ ʨʽʟʥʽ ʟʘʩʦʙʠ 

ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ, ʨʽʟʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʤʽʞʥʦʛʦ ʰʘʨʫ, ʤʦʜʝʣʽ 

ʜʘʥʠʭ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʠ ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

ɯʥʪʝʛʨʘʮʽʷ ʢʦʥʪʝʥʪʫ ʚ Mashup ʩʠʩʪʝʤʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʜʠʥʘʤʽʯʥʘ, ʪʦʙʪʦ 

ʚʦʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʚʚʝʜʝʥʠʭ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʙʽʣʴʰʽʩʪʴ Mashup ʩʠʩʪʝʤ 

ʧʽʜʪʨʠʤʫʶʪʴ ʪʽʣʴʢʠ ʜʦʩʠʪʴ ʧʨʦʩʪʽ ʚʠʜʠ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ [55, 64, 65, 94]. 

ʅʘʧʨʠʢʣʘʜ, ʚʦʥʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ 

ʦʙ'ʻʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʰʠʨʦʪʘ / ʜʦʚʛʦʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʦʟʠʮʽʡ, ʘʙʦ ʫʥʽʢʘʣʴʥʽ 

ʥʦʤʝʨʘ ʧʨʦʜʫʢʪʫ, ʪʘʢʽ ʷʢ EAN ʘʙʦ ISBN) ʜʣʷ ʣʝʛʢʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʨʽʟʥʠʭ 

ʜʞʝʨʝʣ ʘʙʦ ʧʦʩʣʫʛ [56, 67, 70]. ɿʘʧʠʪ ʜʦʩʪʫʧʫ ʜʦ ʜʞʝʨʝʣ ʜʘʥʠʭ ʘʙʦ ʧʦʰʫʢʦʚʠʭ 

ʩʠʩʪʝʤ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʩʥʦʚʽ ʢʣʶʯʦʚʠʭ ʩʣʽʚ, ʪʝʛʽʚ ʘʙʦ ʢʘʪʝʛʦʨʽʡ ʽʤʝʥ, ʙʝʟ 

ʦʧʨʘʮʶʚʘʥʥʷ ʩʝʤʘʥʪʠʢʠ ʜʘʥʠʭ, ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ [43, 

57]. ɿʚʽʜʩʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʫʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ Mashup 

ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʝʙʫʻ ʧʦʢʨʘʱʝʥʦʾ ʧʽʜʪʨʠʤʢʠ ʜʣʷ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʘʥʠʭ ʚ 

ʛʝʪʝʨʦʛʝʥʥʠʭ ʦʙ'ʻʢʪʘʭ ʜʘʥʠʭ. 

ɿʚʘʞʘʶʯʠ, ʥʘ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ Mashup ʩʠʩʪʝʤ ʪʘ ʥʘ ʾʭ ʚʝʣʠʯʝʟʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ ʨʦʟʨʦʙʢʠ ʧʽʜʭʦʜʽʚ, 

ʪʝʭʥʦʣʦʛʽʡ, ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ ʽ ʛʥʫʯʢʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ Mashup ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ, 

ʪʘ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ. 
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4.2 ɺʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʜʠʥʘʤʽʯʥʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʩʣʘʙʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʦʧʠʩʫʶʪʴ ʪʫ ʮʽʥʥʽʩʪʴ, 

ʷʢʫ ʧʨʝʜʩʪʘʚʣʷʻ ʩʠʩʪʝʤʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʘʮʽʾ (ʨʠʩ. 4.5). 

ɸʨʭʽʪʝʢʪʫʨʘ ʙʽʣʴʰʦʩʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽ 

ʨʝʘʣʽʟʫʶʪʴ ʪʘʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ, ʚʢʣʶʯʘʶʯʠ ʽʥʪʝʨʬʝʡʩʠ ʜʦ ʙʽʟʥʝʩ-

ʧʨʦʛʨʘʤ ʽ ʽʥʰʠʭ ʧʨʠʢʣʘʜʥʠʤ ʩʠʩʪʝʤ ʦʧʠʩʫʻ ʩʪʨʫʢʪʫʨʫ ʟʘʩʪʦʩʫʥʢʽʚ ʽ ʪʝ, ʷʢ ʮʷ 

ʩʪʨʫʢʪʫʨʘ ʨʝʘʣʽʟʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʦʨʛʘʥʽʟʘʮʽʾ [60]. 

 

ʌʫʥʢʮ̔ʦʥʘʣɹʥ̔ ʚʠʤʦʛʠ ʆʧʝʨʘʮ̔ʡʥ̔ ʚʠʤʦʛʠ

ɸʨʭ̔ʪʝʢʪʫʨʘ 

ʟʘʩʪʦʩʫʥʢ̔ʚ

ʊʝʭʥʦʣʦʛ̔ʯʥʘ 

ʘʨʭ̔ʪʝʢʪʫʨʘ

ʇʨʦʝʢʪʫʚʘʥʥ̫ 

ʟʘʩʪʦʩʫʥʢ̔ʚ

ʉʪʨʫʢʪʫʨʘ ̔ ʦʧʝʨʘʮ̔ʾ 

ʮʝʥʪʨʫ ʦʧʨʘʮʁ ʚʘʥʥ̫ 

ʜʘʥʠʭ

ʇʨʘʚʠʣʘ ʨʦʟʛʦʨʪʘʥʥ̫ 

ʟʘʩʪʦʩʫʥʢ̔ʚ
ʇʨʠʩʪʨʦʾ ʚ ʤʝʨʝʞ̔

 
 

ʈʠʩʫʥʦʢ 4.5 - ɺʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʤʦʛ  

 

ʆʧʝʨʘʮʽʡʥʽ (ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ) ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʩʧʝʮʠʬʽʢʫʶʪʴ ʪʘʢʽ 

ʘʩʧʝʢʪʠ, ʷʢ ʥʘʜʽʡʥʽʩʪʴ, ʢʝʨʦʚʘʥʽʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʘ, ʩʫʤʽʩʥʽʩʪʴ. ɯ ʮʝ 

ʜʘʣʝʢʦ ʥʝ ʧʦʚʥʠʡ ʩʧʠʩʦʢ. ʇʨʠʢʣʘʜʘʤʠ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʤʦʛ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ 


