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ɺ ʉʀʉʊɽʄɸʍ ʄʆʅʀʊʆʈʀʅɻɸ ɼʆʈʆɾʅʆɻʆ ʊʈɸʌʀʂɸ 

 

ʋʨʘʟʙʘʭʪʠʥ ʈ. ʅ., ɿʘʡʥʫʣʣʠʥ ʈ. ʀ. 

 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʙʦʪʘ ʩ ʢʦʪʦʨʳʤʠ ʪʨʝʙʫʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʦʙʤʝʥʘ ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʦʪʢʣʠʢʘ, ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ 

ʨʷʜ ʧʨʦʙʣʝʤ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʚʳʙʦʨʝ ʤʝʪʦʜʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʨʝʰʝʥʠʷ, ʙʘʟʠʨʫʶʱʝʛʦ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ʭʨʘʥʝʥʠʷ ʠ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʪʨʝʙʫʝʪʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ 

ʧʦʜʭʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʝʨʝʜ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʨʦʞʥʦʛʦ ʪʨʘʬʠʢʘ 

[1], ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʰʝʦʧʠʩʘʥʥʦʤʫ ʢʣʘʩʩʫ ʩʠʩʪʝʤ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʧʨʦʩʳ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ (ɻʀʉ), ʪʘʢʠʝ ʢʘʢ 

ʟʘʧʨʦʩʳ ʥʘ ʚʳʙʦʨʢʫ ʛʝʦʜʘʥʥʳʭ, ʟʘʧʨʦʩʳ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʤʘʨʰʨʫʪʦʚ, ʟʘʧʨʦʩʳ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ ʪʨʝʢʫ, ʘ ʪʘʢʞʝ ʛʨʫʧʧʠʨʦʚʢʠ ʧʦ ʦʙʲʝʢʪʘʤ ʪʨʝʙʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʤʦʞʝʪ ʦʪʥʠʤʘʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʩʥʠʞʘʷ ʦʙʱʝʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ. ʈʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʯʘʩʪʦ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʪʘʢʠʭ ʟʘʜʘʯ. ʆʜʥʘʢʦ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʥʝ 

ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʦ ʙʘʣʘʥʩʠʨʫʶʪ ʨʘʙʦʪʫ ʥʘ ʚʩʝʭ ʫʟʣʘʭ. ɼʣʷ ʨʝʰʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ 

ʧʨʦʙʣʝʤ ʨʘʟʨʘʙʦʪʘʥʘ ʧʣʘʪʬʦʨʤʘ Apache Hadoop, ʩʦʩʪʦʷʱʘʷ ʠʟ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ Hive ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ HDFS (Hadoop Distributed Filesystem) [2]. ʈʘʩʩʤʦʪʨʠʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ Hadoop. 

 

 
 

ʈʠʩ. 1. ʆʙʨʘʙʦʪʢʘ ʟʘʜʘʯ ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʥʘ ʧʣʘʪʬʦʨʤʝ Apache Hadoop 

 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʥʘ 

ʙʘʟʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ MapReduce, ʢʦʪʦʨʳʡ ʨʘʟʨʘʙʦʪʘʥ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʙʘʟʝ ʬʘʡʣʦʚʦʡ 



6  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ         ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ̄  2 (7). ɸʧʨʝʣʴ, 2013 ʛ. 

 

ʩʠʩʪʝʤʳ HDFS. ʇʣʘʥʠʨʦʚʱʠʢ ʟʘʜʘʥʠʡ ʨʘʩʧʨʝʜʝʣʷʝʪ ʟʘʜʘʯʠ ʥʘ ʚʳʙʦʨʢʫ ʤʝʞʜʫ ʫʟʣʘʤʠ ʠ 

ʭʨʘʥʠʪ ʠʭ ʚ ʨʝʧʦʟʠʪʦʨʠʠ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʫʟʣʘʭ. ʎʝʣʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʚʳʧʦʣʥʷʪʴ ʟʘʧʨʦʩʳ ʢʘʢ ʤʦʞʥʦ ʙʣʠʞʝ ʢ ʭʨʘʥʠʣʠʱʫ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ. ɽʩʣʠ 

ʟʘʜʘʯʘ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʟʘʧʨʦʩʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʫʟʣʝ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʜʘʥʥʳʝ, 

ʪʦ ʧʣʘʥʠʨʦʚʱʠʢ ʧʦʚʪʦʨʷʝʪ ʦʪʧʨʘʚʢʫ ʟʘʧʨʦʩʘ. HDFS ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴʭʨʘʥʝʥʠʝ 

ʜʘʥʥʳʭ ʧʦ ʢʘʪʘʣʦʛʘʤ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ, ʘ ʪʘʢʞʝ Java API [3] 

ʜʣ̫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʦʙʨʘʱʝʥʠʷ ʢ ʜʘʥʥʳʤ. 

ɺ Hive ʨʝʘʣʠʟʦʚʘʥʦ ʧʦʩʪʨʦʝʥʠʝ ʟʘʧʨʦʩʦʚ ʢ HDFS ʠ ʜʨʫʛʠʤ ʬʘʡʣʦʚʳʤ ʩʠʩʪʝʤʘʤ: 

MapR-FS, Amazon S3 ʠ ʪ.ʜ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʠʣʦʞʝʥʠʡ, ʠʥʪʝʥʩʠʚʥʦ ʦʙʨʘʱʘʶʱʠʭʩʷ ʢ 

ʜʘʥʥʳʤ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SQL. Hive ʦʙʣʝʛʯʘʝʪ ʩʚʝʜʝʥʠʝ ʠ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ HDFS. ɹʣʘʛʦʜʘʨʷ SQL-ʧʦʜʦʙʥʦʤʫ ʷʟʳʢʫ HiveQL ʩʦʢʨʘʱʘʝʪʩʷ 

ʚʨʝʤʷ ʥʘ ʧʝʨʝʥʦʩ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʧʣʘʪʬʦʨʤʫ Hadoop. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ɻʀʉ ʥʘ ʧʣʘʪʬʦʨʤʝ Hadoop [4]. 

ʗʜʨʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʟʘʧʨʦʩʳ. ʆʙʨʘʙʦʪʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʧʨʦʩʦʚ ʦʙʲʝʜʠʥʷʝʪʩʷ ʠ ʠʥʜʝʢʩʠʨʫʝʪʩʷ ʜʣʷ 

ʫʩʢʦʨʝʥʠʷ ʚʳʙʦʨʢʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʫʟʣʦʚ ʢʣʘʩʪʝʨʘ ʧʫʪʝʤ ʧʦʩʪʘʥʦʚʢʠ ʚ ʦʯʝʨʝʜʴ ʥʘ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʯʠ ʩʨʝʟʘ 

ʜʘʥʥʳʭ MapReduce. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʠʩʪʝʤʳ ʠ ʛʠʙʢʦʩʪʴ, 

ʫʩʪʘʥʘʚʣʠʚʘʷ ʧʨʠʦʨʠʪʝʪʳ ʥʘ ʟʘʧʨʦʩʳ ʢ ʜʘʥʥʳʤ, ʚ ʠʪʦʛʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ 

ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʜʦʩʪʫʧʝ ʢ ʠʥʜʝʢʩʘʤ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʝ. 

ʇʨʠʤʝʨ ʘʨʭʠʪʝʢʪʫʨʳ ɻʀʉ, ʙʘʟʠʨʫʶʱʝʡʩʷ ʥʘ Hadoop, ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2 [4]. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʩʠʩʪʝʤʦʡ ʧʦʩʨʝʜʩʪʚʦʤ SQL-ʧʦʜʦʙʥʳʭ ʟʘʧʨʦʩʦʚ. 

ɿʘʧʨʦʩʳ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʧʝʨʝʚʦʜʷʪʩʷ ʚ ʜʝʨʝʚʦ ʦʧʝʨʘʪʦʨʦʚ. ʆʧʪʠʤʠʟʘʪʦʨ ʟʘʧʨʦʩʦʚ 

ʧʨʠʤʝʥʷʝʪ ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʢ ʵʪʦʤʫ ʜʝʨʝʚʫ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ɼʣʷ ʟʘʧʨʦʩʦʚ, ʚʦʟʚʨʘʱʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʛʝʥʝʨʠʨʫʶʪʩʷ ʟʘʜʘʥʠʷ 

MapReduce, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʢʦʥʚʝʡʝʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʧʨʦʩʦʚ. 

 

 
ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ HadoopGIS 

 

ʉʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʩʨʝʟʳ ʜʘʥʥʳʭ ʧʝʨʝʩʳʣʘʶʪʩʷ ʧʣʘʥʠʨʦʚʱʠʢʫ ʟʘʜʘʥʠʡ ʜʣʷ 

ʚʦʟʚʨʘʱʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʝʨʝʚʘ ʦʧʝʨʘʪʦʨʦʚ Hive. ɸʨʭʠʪʝʢʪʫʨʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʘ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʚʳʙʦʨʢʠ 

(ʨʠʩ. 2): 



ˉ 2 (7). ɸʧʨʝʣ,ɹ 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   7 

 

1. ʊʨʘʥʩʣʷʪʦʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʧʨʦʩʦʚ ʘʥʘʣʠʟʠʨʫʝʪ ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʟʘʧʨʦʩʳ SQL ʚ 
ʜʝʨʝʚʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʩʠʥʪʘʢʩʠʩʘ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞʥʦʩʪʠ HiveQL ʟʘ ʩʯʝʪ ʧʦʜʜʝʨʞʢʠ 

ʥʘʙʦʨʘ ʦʧʝʨʘʪʦʨʦʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʧʨʦʩʦʚ, ʬʫʥʢʮʠʡ ʠ ʪʠʧʦʚ ʜʘʥʥʳʭ. 

2. ʆʧʪʠʤʠʟʘʪʦʨ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʧʨʦʩʦʚ ʧʨʠʥʠʤʘʝʪ ʥʘ ʚʭʦʜ ʦʧʝʨʘʪʦʨ ʜʝʨʝʚʘ ʠ 
ʧʨʠʤʝʥʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ, ʚʢʣʶʯʘʷ 

ʠʥʜʝʢʩʳ ʠ ʧʨʠʦʨʠʪʝʪʳ ʟʘʧʨʦʩʦʚ. 

3. ʀʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʧʨʦʩʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʥʘʙʦʨ 

ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʦʪʥʦʰʝʥʠʷ (ʧʝʨʝʩʝʯʝʥʠʝ, ʢʘʩʘʥʠʝ, ʧʝʨʝʢʨʳʪʠʷ ʠ ʪ.ʜ.), ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ 

(ʧʝʨʝʩʝʯʝʥʠʝ, ʩʦʶʟ, ʨʘʩʩʪʦʷʥʠʝ, ʚʝʩ, ʧʣʦʱʘʜʴ, ʠ ʪ.ʜ.), ʤʝʪʦʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʜʦʩʪʫʧʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. 

ɺ Hadoop ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ HDFS ʠʣʠ ʚ ʉʋɹɼ HBase, ʢʦʪʦʨʳʝ ʥʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʛʨʘʬʦʚ ʜʘʥʥʳʭ. HDFS ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʜʣʷ 

ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ, ʢʘʢ ʠ HBase ʜʣʷ ʜʘʥʥʳʭ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ [5]. ʅʘ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʭʨʘʥʠʣʠʱʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʛʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ[6], ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʨʝʰʝʥʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ 

ʩʦʟʜʘʥ ʧʨʦʝʢʪ HadoopDB. ʕʪʘ ʨʘʟʨʘʙʦʪʢʘ ʩʚʷʟʳʚʘʝʪ ʩʠʩʪʝʤʳ ʙʘʟ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʛʦ ʫʟʣʘ, 

ʠʩʧʦʣʴʟʫʷ Hadoop ʚ ʢʘʯʝʩʪʚʝ ʜʠʩʧʝʪʯʝʨʘ ʟʘʜʘʯ ʠ ʢʦʤʤʫʪʘʪʦʨʘ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ. ɿʘʧʨʦʩʳ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʶʪʩʷ ʧʦ ʫʟʣʘʤ ʩ ʧʦʤʦʱʴʶ MapReduce. HadoopDB ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʨʘʙʦʪʫ ʚ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʨʝʜʘʭ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʩʨʘʚʥʠʤʦʡ ʩ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʉʋɹɼ [7]. 

ʈʘʩʩʤʦʪʨʝʚ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʜʦʨʦʞʥʦʡ 

ʩʠʪʫʘʮʠʠ ʥʘ ʙʘʟʝ ʨʝʣʷʮʠʦʥʥʳʭ ʉʋɹɼ ʠ ʧʨʦʚʝʜʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʛʝʦʜʘʥʥʳʭ ʚ ʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ PostgreSQL ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʣʘʪʬʦʨʤʝ 

Apache Hadoop ʧʨʠʭʦʜʠʤ ʢ ʚʳʚʦʜʫ ʦʙ ʫʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʨʦʞʥʦʛʦ ʪʨʘʬʠʢʘ. 
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ɺʅɽɼʈɽʅʀɽ ʉʀʉʊɽʄʓ ɸʉʂʋʕʈ                                                                                                   

ɺ ʃʆʂɸʃʔʅʋʖ ʉɽʊʔ ɹʋɿ ɺʆ çʍɸʈʆɺʉʂɸʗ ʎʈɹè 

 

ʐʠʪʷʢʦʚ ʈ. ɸ. 

ɺʦʣʦʛʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʫʯʸʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ð 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʤʝʨʯʝʩʢʠʡ ʫʯʸʪ ʪʘʢʠʭ ʨʝʩʫʨʩʦʚ ʢʘʢ: ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʵʥʝʨʛʠʷ, ʚʦʜʘ, ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʛʘʟ. ʉʠʩʪʝʤʳ ʵʥʝʨʛʦʫʯʸʪʘ ʧʦʟʚʦʣʷʶʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʫʯʸʪ ʧʦʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʪʝʧʣʘ ʥʘ ʦʙʲʝʢʪʘʭ ʞʠʣʦʛʦ, ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉʠʩʪʝʤʳ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʥʘ 

ʫʨʦʚʥʝ ʜʦʤʘ, ʨʘʡʦʥʦʚ, ʛʦʨʦʜʘ, ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʩ ʝʜʠʥʳʤ ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʠ 

ʬʠʥʘʥʩʦʚʳʤ ʮʝʥʪʨʘʤʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ɸʉʂʋʕʈ: 

- ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʜʘʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʸʪʘ ʧʦʪʨʝʙʣʝʥʠʷ (ʦʪʧʫʩʢʘ) 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʦ ʢʘʞʜʦʡ ʪʦʯʢʝ (ʛʨʫʧʧʝ) ʫʯʸʪʘ ʥʘ ʟʘʜʘʥʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʠʥʪʝʨʚʘʣʘʭ; 

- ʭʨʘʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʯʸʪʘ ʚ ʙʘʟʝ ʜʘʥʥʳʭ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʤʥʦʛʦʪʘʨʠʬʥʦʛʦ ʫʯʸʪʘ ʧʦʪʨʝʙʣʝʥʠʷ (ʦʪʧʫʩʢʘ) ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʨʝʩʫʨʩʘ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʣʠʤʠʪʦʚ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ; 

- ʚʳʚʦʜ ʨʘʩʯʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʪʝʨʤʠʥʘʣ ʠ/ʠʣʠ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʧʝʯʘʪʠ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ ʦʧʝʨʘʪʦʨʘ; 

- ʚʝʜʝʥʠʝ ʝʜʠʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. 

ʀʥʪʝʛʨʘʮʠʷ ʚ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʩʠʩʪʝʤʳ ɸʉʋʕʈ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʠʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʚʳʷʚʣʝʥʠʷ ʫʯʘʩʪʢʦʚ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ 

ʦʪ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʧʦʪʨʝʙʣʝʥʠʷ ʠ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʢʘʙʝʣʴʥʦʡ ʩʝʪʠ ʵʪʘʞʘ ʠ ʟʜʘʥʠʷ. ɼʘʥʥʘʷ ʩʝʪʴ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʢʘʯʝʩʪʚʝ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʐʠʪʷʢʦʚʘ ʈ. 

ʇʨʠʚʝʜʝʤ ʨʘʩʯʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʟʘʛʨʫʟʢʠ ʩʝʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ɹʋɿ ɺʆ çʍʘʨʦʚʩʢʘʷ 

ʮʝʥʪʨʘʣʴʥʘʷ ʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʧʦʪʦʢ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʟʘ ʯʘʩ: ʀʅ×ʤʘʢʩ=2634 ʄɹ/ʯ; 

ʆʧʨʝʜʝʣʠʤ ʦʙʱʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʉʨ ʩʝʪʠ ʧʦ ʬʦʨʤʫʣʝ: ʉʨ=ʢ1Ŀʢ2Ŀʀʅ×ʤʘʢʩ , 

ʛʜʝ ʢ1=1,3 - ʜʣʷ ʩʝʪʠ ʪʠʧʘ Ethernet; 

 ʢ2=2 ï ʟʘʧʘʩ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʙʫʜʫʱʝʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ. 
 

ʉʨ=1.3Ŀ2Ŀ2634=6848,4 Mɹ/ʯ. 
 

ʆʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʛʨʫʟʢʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʩʝʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʜʦʤʝʥʘ ʢʦʣʣʠʟʠʡ: 

ʤaxC

Cp
=r  

ʛʜʝ  ʉʤʘʢʩ ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʙʘʟʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʝʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ɟ ʜʣʷ ʩʝʪʠ Ethernet ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 0,35. ɼʣʷ ʩʝʪʠ ʪʠʧʘ Fast 

Ethernet Cmax=45000Mɹ/ʯ.  

ʆʙʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʛʨʫʟʢʠ ʩʝʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʘʣʦʞʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ: 

ɟ=0,15217<0,35 

 



ˉ 2 (7). ɸʧʨʝʣ,ɹ 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   9 

 

ʊʘʙʣʠʮʘ 1 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʛʨʫʟʢʠ ʩʝʪʠ ʧʦ ʩʝʨʚʝʨʘʤ 

  Serv_1 Serv_2 Serv_3 Serv_4 Serv_5 

ʉɆ, ʄʙʘʡʪ/ʯ 2111 1232 507 566 476 

ʉʤʝʞʛʨ, ʄʙʘʡʪ/ʯ 309,54 198,53 198,72 405,62 129,35 

ɟ 0,14663 0,16114 0,0067 0,0095 0,0034 

 

 
ʈʠʩ. 1. - ʉʪʨʫʢʪʫʨʘ ʢʘʙʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʪʘʞʘ ʠ ʟʜʘʥʠʷ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʩʝʨʚʝʨʥʦʡ ʆʉ ʚʳʙʨʘʥʘ Windows 2008 Server Enterprise. ɼʘʥʥʘʷ 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʝʨʚʝʨʘ ʤʦʞʥʦ ʫʚʝʣʠʯʠʪʴ ʟʘ ʩʯʝʪ 

ʜʦʙʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʨʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ. 

 

1.ʃʠʪʪʣʜʞʦʥ ʐʠʥʜʝʨ, ɼ. ʆʩʥʦʚʳ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ / ɼ. ʃʠʪʪʣʜʞʦʥ ʐʠʥʜʝʨ. ï 

ʄ.: ɺʠʣʴʷʤʩ, 2002 ï 656 ʩ. 

 

ʆɹ ɸɺʊʆʈɸʍ 

 

ʐʠʪʷʢʦʚ ʈʫʩʣʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʤʘʛʠʩʪʨʘʥʪ ʛʨʫʧʧʳ ʀɺʊ-

21/ʤ, ʢʘʬ. ʋʠɺʉ ɺʦɻʊʋ, ʜʠʧʣʦʤ ʙʘʢʘʣʘʚʨʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘè(ɺʦɻʊʋ 2011). 

 

email: urbanicum@yandex.ru 

 

 



10  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ         ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ̄  2 (7). ɸʧʨʝʣʴ, 2013 ʛ. 

 

ʋɼʂ 62-5 

 

ʋʇʈɸɺʃɽʅʀɽ ʕʅɽʈɻɽʊʀʏɽʉʂʀʄʀ ʉʀʉʊɽʄɸʄʀ ʉ ʇʆʄʆʑʔʖ WEB-

ʀʅʊɽʈʌɽʁʉɸ 

 

ɹʠʢʩʘʝʚ ɸ. ʐ., ʉʝʥʶʰʢʠʥ ʅ. ʉ., ɹʝʣʦʙʨʦʚʠʥʘ ʄ. ɺ. 

 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʵʥʝʨʛʝʪʠʢʘ - ʚʘʞʥʝʡʰʠʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ, ʦʪʨʘʩʣʴ ï 

ʥʘʜʝʞʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ ʚ 

ʮʝʣʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʚʠʪʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʧʨʠʦʙʨʝʪʘʝʪ ʥʦʚʳʡ ʠʤʧʫʣʴʩ: 

ʧʨʦʚʦʜʠʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʤʦʱʥʦʩʪʷʤʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠʤʝʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʙʦʪʳ ʛʝʥʝʨʠʨʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʵʥʝʨʛʠʠ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʙʳʪ ʧʨʦʜʫʢʮʠʠ. 

ʇʦ ʤʝʨʝ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ 

ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʨʝʞʠʤʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʙʦʪʳ ʩʪʘʥʦʚʠʪʩʷ 

ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

SCADAïʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ 

(WebSCADA) 

ʃʶʙʘʷ  ʩʦʚʨʝʤʝʥʥʘʷ SCADA-ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ: 

ʚʥʫʪʨʝʥʥʷʷ ʠʣʠ ʚʥʝʰʥʷʷ ʙʘʟʘ ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʠʩʪʦʨʠʠ, ʤʦʱʥʳʡ 2D- ʠ 3D-

ʛʨʘʬʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ, ʛʝʥʝʨʘʪʦʨ ʦʪʯʝʪʦʚ, ʚʩʪʨʦʝʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʧʦʜʜʝʨʞʢʘ web-ʠʥʪʝʨʬʝʡʩʘ ʠ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʩʨʝʜʩʪʚʘ ʨʘʟʛʨʘʥʠʯʝʥʠʷ 

ʧʨʘʚ ʜʦʩʪʫʧʘ ʠ ʧʦʜʜʝʨʞʢʠ ʚʝʨʩʠʡ ʧʨʦʝʢʪʦʚ, ʧʦʜʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʪʨʝʚʦʛ, ʩʦʙʳʪʠʡ, 

ʪʨʝʥʜʦʚ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʠʩʪʦʨʠʠ, ʣʦʢʘʣʠʟʦʚʘʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʧʦʜʩʢʘʟʢʠ, 

ʩʨʝʜʩʪʚʘ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ WebSCADA ʧʦʟʚʦʣʷʝʪ 

ʤʛʥʦʚʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʝʰʪʘʪʥʳʝ ʩʠʪʫʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʠʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʙʦʪʳ; 

¶ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʯʝʨʝʟ ʣʶʙʦʡ ʢʦʤʧʴʶʪʝʨ, 

ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʩʝʪʠ ʠʥʪʝʨʥʝʪ 

¶ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ: ʧʫʩʢ ʠ ʦʩʪʘʥʦʚ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʝʥʠʝ/ʦʪʢʣʶʯʝʥʠʝ ʢʦʥʪʘʢʪʦʨʦʚ ʩʝʪʠ ʠ ʛʝʥʝʨʘʪʦʨʘ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʩʠʛʥʘʣʠʟʘʮʠʷ ʧʨʠ ʚʳʭʦʜʝ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʝʜʝʣʳ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʚʘʨʠʡʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʧʝʨʝʜʘʯʘ ʝʛʦ ʚ ʩʠʩʪʝʤʫ ɸʉʋ ʊʇ; 

¶ ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ; 

¶ ʧʨʦʚʝʜʝʥʠʝ ʠʩʧʳʪʘʥʠʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦ ʫʨʦʚʥʶ ʰʫʤʘ, ʚʠʙʨʘʮʠʠ, 
ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʘʛʨʝʛʘʪʦʚ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

WebSCADA-ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʚ ʢʨʫʛʣʦʩʫʪʦʯʥʦʤ ʨʝʞʠʤʝ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘʥʘʣʠʟ ʝʛʦ ʨʘʙʦʪʳ. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚʝʙ-

ʠʥʪʝʨʬʝʡʩʘ (ʨʠʩ. 1)ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʦʙʲʝʢʪʳ ʤʦʛʫʪ 

ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʮʝʥʪʨʘ, ʚ 

ʣʶʙʦʤ ʯʘʩʦʚʦʤ ʧʦʷʩʝ.  



ˉ 2 (7). ɸʧʨʝʣ,ɹ 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   11 

 

 
ʈʠʩ. 1. ɺʝʙ ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 

 

ʉʪʨʫʢʪʫʨʘ WebSCADA-ʩʠʩʪʝʤʳ 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ WebSCADA - ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ ʠ ʩʦʩʪʦʷʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, 

ʛʨʘʬʠʢʦʚ ʠ ʤʥʝʤʦʩʭʝʤ ʥʘ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʠʤʝʶʱʝʤ ʚʳʭʦʜ ʚ ʀʥʪʝʨʥʝʪ. 

 ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʝʨʘʪʠʚʥʳʝ ʠ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʘ ʪʘʢʞʝ ʤʥʝʤʦʩʭʝʤʳ ʵʥʝʨʛʦʦʙʲʝʢʪʦʚ. 

ʇʨʠʣʦʞʝʥʠʷ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ ʜʣʷ ʘʨʭʠʚʦʚ ʠʩʧʦʣʴʟʫʶʪ ʙʘʟʳ 

ʜʘʥʥʳʭ ʉʝʨʚʝʨʘ. ʀʥʬʦʨʤʘʮʠʷ, ʢ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʱʝʥʠʝ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʘʨʭʠʚʘʭ ʙʘʟʳ ʜʘʥʥʳʭ (ʉʋɹɼ MS SQL Server), ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʧʨʠ 

ʨʘʙʦʪʝ ʩʝʨʚʝʨʘ. 

ʊʠʧʠʯʥʘʷ WebSCADA ïʩʠʩʪʝʤʘ ʠʤʝʝʪ ʪʨʠ ʫʨʦʚʥʷ ʦʙʨʘʙʦʪʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ (ʨʠʩ. 2). 

 
ʈʠʩ. 2.  ʉʭʝʤʘ WebSCADA-ʩʠʩʪʝʤʳ 

 

ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʚʠʯʥʳʝ ʜʘʪʯʠʢʠ ʠ ʨʝʛʫʣʷʪʦʨʳ, ʘ 

ʪʘʢʞʝ ʣʦʢʘʣʴʥʳʝ ʰʢʘʬʳ ʘʚʪʦʤʘʪʠʢʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʥʝʦʙʭʦʜʠʤʳʝ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʫʧ ʢ ʧʘʨʘʤʝʪʨʘʤ ʩʦʩʪʦʷʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʚʨʝʤʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʜʦ 



12  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ         ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ̄  2 (7). ɸʧʨʝʣʴ, 2013 ʛ. 

 

ʧʝʨʝʜʘʯʠ ʚ ʩʠʩʪʝʤʫ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʦʚ ʢʘʥʘʣʦʚ ʩʚʷʟʠ.  

ʅʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥ ʮʝʥʪʨʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨʩʢʠʡ ʧʫʥʢʪ ʠ ʩʝʨʝʚʝʨ, 

ʚʳʧʦʣʥʷʶʱʠʡ  ʬʫʥʢʮʠʠ ʩʙʦʨʘ, ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʠ  ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʉʝʨʚʝʨ ʦʨʛʘʥʠʟʫʝʪ 

ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦʪ ʦʙʲʝʢʪʦʚ ʠ ʧʝʨʝʜʘʝʪ ʚ ʩʨʝʜʫ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɺ ʩʝʨʚʝʨʝ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ 

ʥʝʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ. ʊʘʢʞʝ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥ  ʰʢʘʬ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʰʣʶʟʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʠʛʨʘʮʠʶ ʩ ʧʨʦʪʦʢʦʣʘ Modbus RTU, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʝʥʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʰʠʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ, ʥʘ 

ʧʨʦʪʦʢʦʣ Modbus TCP-IP. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʰʣʶʟ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ ʩʠʩʪʝʤʳ ʢ ʜʘʥʥʳʤ ʫʟʣʦʚ ʫʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. 

ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ Web-ʩʝʨʚʝʨ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ 

ʮʝʥʪʨʘʣʴʥʦʤ ʜʠʩʧʝʪʯʝʨʩʢʦʤ ʧʫʥʢʪʝ ʠ ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʩʝʪʠ Internet ʬʠʟʠʯʝʩʢʠʤʠ 

ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ ʠ ʫʜʘʣʝʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. Web ï ʠʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ ʚʠʜʝ ʤʥʝʤʦʩʭʝʤ ʩ ʣʶʙʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʩʝʪʠ Internet, ʠʩʧʦʣʴʟʫʷ ʦʙʳʯʥʳʡ ʙʨʘʫʟʝʨ. ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʠ ʥʘ ʜʠʩʧʣʝʡ ʦʙʳʯʥʦʛʦ ʩʤʘʨʪʬʦʥʘ ʠʣʠ ʢʦʤʤʫʥʠʢʘʪʦʨʘ. 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ web-ʩʝʨʚʝʨʝ ʟʘʧʫʩʢʘʝʪʩʷ WebHMI-

ʩʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʦʙʤʝʥʠʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʩ ʙʨʘʫʟʝʨʦʤ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʚʚʦʜʠʤʳʭ ʜʘʥʥʳʭ 

ʧʨʠʤʝʥʷʶʪʩʷ ʩʮʝʥʘʨʠʠ ʥʘ ʢʣʠʝʥʪʩʢʦʡ ʩʪʦʨʦʥʝ. ʉʝʨʚʝʨʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʣʫʯʘʝʪ ʚʚʝʜʝʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ, ʬʦʨʤʠʨʫʝʪ ʠ ʧʝʨʝʜʘʝʪ SQL-ʟʘʧʨʦʩ ʢ ʉʋɹɼ. ʉʝʨʚʝʨ ɹɼ ʧʦ ʟʘʧʨʦʩʫ 

ʚʳʧʦʣʥʷʝʪ ʦʙʥʦʚʣʝʥʠʝ, ʚʩʪʘʚʢʫ, ʫʜʘʣʝʥʠʝ ʠʣʠ ʚʳʙʦʨʢʫ ʟʘʧʠʩʝʡ ʠʟ ɹɼ. ɿʘʪʝʤ web-ʩʝʨʚʝʨ 

ʧʦʩʳʣʘʝʪ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ SCADA, ʧʦʣʫʯʝʥʥʫʶ ʚ ʚʠʜʝ HTML-cʪʨʘʥʠʮʳ, ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʜʠʘʣʦʛʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʪʝʛʦʚ, ʨʝʛʠʩʪʨʦʚ, ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʙʨʘʫʟʝʨʫ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ. ʊʘʢ ʢʘʢ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʥʦʚʘʥ ʥʘ ʪʝʭʥʦʣʦʛʠʠ Silverlight, ʢʣʠʝʥʪʩʢʦʡ 

ʧʣʘʪʬʦʨʤʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʣʶʙʦʡ ʢʦʤʧʴʶʪʝʨ, ʥʘ ʢʦʪʦʨʦʤ ʠʩʧʦʣʥʷʝʪʩʷ web-ʙʨʘʫʟʝʨ, ʘ 

ʩʝʨʚʝʨʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ï ʣʶʙʦʡ ʇʂ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ web-ʩʝʨʚʝʨʘ. 

ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʧʨʠʤʝʥʝʥʠʝ Internet-ʪʝʭʥʦʣʦʛʠʡ  ʥʘ ʙʘʟʝ SCADA-ʩʠʩʪʝʤʳ 

GENESIS64. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʩʝʪʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠʤʝʥʝʥʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ GenBroker ʩ ʧʦʜʜʝʨʞʢʦʡ ʧʨʦʪʦʢʦʣʦʚ TCP/IP ʠ SOAP/XML, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʨʝʟ Internet/Intranet. ʂʦʤʧʦʥʝʥʪ 

SCADA-ʩʠʩʪʝʤʳ GenBroker ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʥʝʜʦʩʪʘʪʢʠ ʧʨʦʪʦʢʦʣʘ DCOM, 

ʟʘʪʨʫʜʥʷʶʱʠʝ ʧʦʩʪʨʦʝʥʠʝ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʩʝʪʝʡ, ʪʘʢʠʝ ʢʘʢ: 

¶ ʥʝʫʩʪʦʡʯʠʚʘʷ ʨʘʙʦʪʘ ʚ ʤʝʞʜʦʤʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ; 

¶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ DCOM ʜʣʷ ʜʦʩʪʫʧʘ ʯʝʨʝʟ Internet; 

¶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʯʝʨʝʟ ʙʨʘʥʜʤʘʫʵʨʳ (firewalls) ʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ. 

ʇʨʠʤʝʥʝʥʠʝ GenBroker ʜʘʝʪ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʘʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ʫʜʘʣʝʥʥʦʡ 

ʣʠʮʝʥʟʠʠ, ʩʝʨʚʝʨʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʙʳʪʠʷʤ, ʛʣʦʙʘʣʴʥʳʤ ʠ ʷʟʳʢʦʚʳʤ ʧʩʝʚʜʦʥʠʤʘʤ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʪʝʚʦʛʦ ʦʙʤʝʥʘ. ʉʠʩʪʝʤʘ ʦʙʣʘʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʩʪʨʘʠʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ Silverlight ʠ ʦʙʲʝʢʪʦʚ OLE, ʠʤʝʝʪ 

ʚʩʪʨʦʝʥʥʫʶ ʩʨʝʜʫ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʩʮʝʥʘʨʥʳʭ ʧʨʦʮʝʜʫʨ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʧʣʘʪʬʦʨʤʝ 

WPF Microsoft .NET. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʜʜʝʨʞʠʚʘʶʪ web-ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʚʘʪʴ ʢʘʢ ʩʪʘʪʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʠ ʥʘ web-ʫʟʣʳ. 

Web-ʩʝʨʚʝʨ WebHMI, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʥʫʣʝʚʦʡ ʠʥʩʪʘʣʣʷʮʠʠ ʠ ʪʦʥʢʦʛʦ ʢʣʠʝʥʪʘ, 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʧʨʦʝʢʪʘʤ GENESIS64 ʠʟ ʩʝʪʠ Internet. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʴʶʪʝʨ ʢʣʠʝʥʪʘ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʠʯʝʛʦ, ʢʨʦʤʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

Windows ʠ Internet-ʙʨʘʫʟʝʨʘ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ web-ʢʦʤʧʦʥʝʥʪʳ, ʪʠʧ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʠʤʳʤ ʵʢʨʘʥʥʳʭ ʬʦʨʤ SCADA-ʩʠʩʪʝʤʳ, ʧʝʨʝʩʳʣʘʶʪʩʷ 

ʢʣʠʝʥʪʫ ʩ ʫʜʘʣʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʄʘʩʪʝʨ web-ʧʫʙʣʠʢʘʮʠʡ GENESIS64 ʧʦʟʚʦʣʷʝʪ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ ʚ ʬʘʡʣʳ HTML ʠ/ʠʣʠ ʧʫʙʣʠʢʦʚʘʪʴ ʬʘʡʣʳ HTML ʥʘ web-

ʩʝʨʚʝʨʝ (ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠʣʠ ʚ Internet). ɺ ʬʘʡʣʘʭ HTML, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʵʢʩʧʦʨʪʘ ʵʢʨʘʥʥʳʭ ʬʦʨʤ, ʥʘʭʦʜʷʪʩʷ ʩʩʳʣʢʠ ʥʘ ʵʢʨʘʥʳ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. 

ʂʘʞʜʘʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ GENESIS64 ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʩʪʘʷ web-ʩʪʨʘʥʠʮʘ. 

ʊʝʭʥʦʣʦʛʠʠ, ʟʘʣʦʞʝʥʥʳʝ ʚ WebHMI, ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ: 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʟʘʢʮʠʡ (Transaction Process Monitoring), 

ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ (Security) ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ 

ʧʨʠ ʚʳʭʦʜʝ ʚ Internet (Firewall), ʧʫʙʣʠʢʘʮʠʶ ʠʥʬʦʨʤʘʮʠʠ ʚ Internet (Web-access), 

ʧʦʜʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʦʚ (Trend Report), ʧʦʜʩʠʩʪʝʤʫ ʦʪʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (DataWorX), ʧʦʜʩʠʩʪʝʤʫ ʘʩʠʥʭʨʦʥʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʦ 

ʩʦʙʳʪʠʷʭ (Alarm Server), ʧʦʜʩʠʩʪʝʤʫ ʛʦʨʷʯʝʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ (Redundancy) ʠ 

ʜʨʫʛʠʝ. ɺʩʣʝʜʩʪʚʠʝ ʥʘʣʠʯʠʷ ʪʘʢʦʛʦ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʫʥʢʮʠʡ, ʟʘʢʣʘʜʳʚʘʝʤʳʭ ʚ 

WebHMI, ʦʥ ʧʦ ʩʫʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ (Application Server, AS), 

ʷʚʣʷʶʱʠʡʩʷ ʥʝʢʠʤ ʝʜʠʥʳʤ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʨʝʜʥʠʤ BL-ʟʚʝʥʦʤ ʤʝʞʜʫ ʢʣʠʝʥʪʩʢʦʡ ʠ 

ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ.  

 

ɹʝʟʦʧʘʩʥʦʩʪʴ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʇʨʠʤʝʥʝʥʠʝ SCADA ʚ ʩʠʩʪʝʤʘʭ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʨʝʟʢʦ 

ʧʦʚʳʩʠʣʦ ʫʷʟʚʠʤʦʩʪʴ SCADA ʢ ʜʝʡʩʪʚʠʷʤ ʚʨʘʞʜʝʙʥʳʭ ʣʠʮ. ʇʨʝʥʝʙʨʝʞʝʥʠʝ ʵʪʦʡ 

ʧʨʦʙʣʝʤʦʡ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ, ʥʘʧʨʠʤʝʨ, ʢ ʦʪʢʘʟʫ ʚ ʨʘʙʦʪʝ ʩʝʪʝʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷʠ ʵʥʝʨʛʝʪʠʢʠ, ʢ ʟʘʨʘʞʝʥʠʶ ʚʦʜʳ ʥʝʦʯʠʱʝʥʥʳʤʠ ʩʪʦʢʘʤʠ ʠ ʪ.ʧ. 

ɺʦʟʤʦʞʥʳ ʠ ʙʦʣʝʝ ʪʷʞʝʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʞʝʨʪʚʘʤʠ ʠʣʠ ʙʦʣʴʰʠʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʫʱʝʨʙʦʤ 

ɺʳʜʝʣʷʶʪ ʪʨʠ ʫʨʦʚʥʷ ʟʘʱʠʪʳ SCADA-ʩʠʩʪʝʤ. ʅʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʜʝʞʥʫʶ ʦʭʨʘʥʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʩʣʫʞʝʙʥʳʭ ʧʦʤʝʱʝʥʠʡ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʯʪʦʙʳ ʪʫʜʘ ʥʝ ʧʨʦʥʠʢʣʠ ʧʦʩʪʦʨʦʥʥʠʝ, ʩʦʟʜʘʶʪ ʨʝʟʝʨʚʥʳʡ ʠʩʪʦʯʥʠʢ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʣʫʯʘʡ ʦʪʢʣʶʯʝʥʠʷ. ʅʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʫʶʪ 

ʨʝʛʫʣʷʨʥʳʡ ʘʫʜʠʪ ʩʠʩʪʝʤʥʳʭ ʨʝʛʠʩʪʨʦʚ ʠ ʞʫʨʥʘʣʦʚ, ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʅʘ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ SCADA 

ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

¶ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʢʘʪʝʛʦʨʠʷʤʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʫ ʩʤʝʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ, ʪʝʭʥʦʣʦʛʘ, ʧʨʦʛʨʘʤʤʠʩʪʘ ʠ ʜʠʨʝʢʪʦʨʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʟʥʳʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢ ʤʦʜʠʬʠʢʘʮʠʠ ʥʘʩʪʨʦʝʢ ʩʠʩʪʝʤʳ); 

¶ ʧʨʠʤʝʥʝʥʠʝ ʙʨʘʥʜʤʘʫʵʨʦʚ; 

¶ ʟʘʱʠʪʫ ʠʥʬʦʨʤʘʮʠʠ (ʧʫʪʝʤ ʰʠʬʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʝʢʨʝʪʥʦʩʪʠ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ); 

¶ ʧʨʠʤʝʥʝʥʠʝ ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʦʚ. 

¶ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʦʪ ʢʠʙʝʨ-ʘʪʘʢ; 

 

ʇʨʠʤʝʨʳ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʯʝʨʝʟ ʚʝʙ-ʠʥʪʝʨʬʝʡʩ 

1)ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çʕʥʝʨʛʦʩʪʘʪè 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çʕʥʝʨʛʦʩʪʘʪè ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʜʩʠʩʪʝʤ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʠʟʦʤ , 

ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʙʘʣʘʥʩʦʚ. ʈʷʜ ʠʥʪʝʨʬʝʡʩʦʚ 

ʧʦʜʩʠʩʪʝʤ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ASP-ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʫʧ ʢ ʬʫʥʢʮʠʷʤ 

ʢʦʤʧʣʝʢʩʘ ʧʦ ʧʨʠʥʮʠʧʫ çʪʦʥʢʦʛʦ ʢʣʠʝʥʪʘè ʯʝʨʝʟ Web-ʙʨʘʫʟʝʨ. ASP-ʢʦʤʧʦʥʝʥʪʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʩʝʨʚʝʨ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʢʣʠʝʥʪʦʤ ʯʝʨʝʟ Internet Information 

Services (IIS) ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP 

Web-ʩʨʝʜʩʪʚʘ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

Å ʇʨʦʩʤʦʪʨ ʚʚʦʜ ʠ ʢʦʨʨʝʢʮʠʷ ʩʦʩʪʘʚʘ ʦʙʲʝʢʪʦʚ ʠ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ; 

Å ʆʪʦʙʨʘʞʝʥʠʝ ʩʫʪʦʯʥʳʭ ʛʨʘʬʠʢʦʚ ʠ ʜʘʥʥʳʭ ʜʨʫʛʠʭ ʧʦʜʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʘ 

ʕʥʝʨʛʦʩʪʘʪ ʚ ʪʘʙʣʠʯʥʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ; 

Å ɼʦʨʘʩʯʸʪ ʩʫʪʦʯʥʳʭ ʛʨʘʬʠʢʦʚ ʧʦ ʟʘʜʘʥʥʳʤ ʬʦʨʤʫʣʘʤ; 

Å ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʪʘʙʣʠʯʥʳʭ ʬʦʨʤ; 
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Å ʕʢʩʧʦʨʪ ʪʘʙʣʠʯʥʳʭ ʬʦʨʤ ʚ Excel; 

Å ʕʢʩʧʦʨʪ ʜʘʥʥʳʭ ʧʦ ʵʥʝʨʛʦʦʙʲʝʢʪʘʤ ʚ XML. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʘ, ʯʝʨʝʟ Web-ʠʥʪʝʨʬʝʡʩʳ 

ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

Å ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ ʚʚʦʜʘ ʠ ʢʦʨʨʝʢʮʠʠ ʩʦʩʪʘʚʘ ʠ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʪʘʥʮʠʡ, ʧʦʜʩʪʘʥʮʠʡ, ʃʕʇ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ, ʪʝʧʣʦʤʝʭʘʥʠʯʝʩʢʦʛʦ, 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

Å ʉʨʝʜʩʪʚʘ ʧʨʠʚʷʟʢʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢ ʵʥʝʨʛʦʦʙʲʝʢʪʘʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʶ; 

Å ʉʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦ ʩʦʩʪʦʷʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

Å ɿʘʛʨʫʟʢʘ, ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʬʘʢʪʠʯʝʩʢʦʤ ʠ ʧʣʘʥʦʚʦʤ ʩʦʩʪʦʷʥʠʠ 

ʦʙʲʝʢʪʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʣʶʙʦʡ ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʭʨʘʥʝʥʠʷ; 

Å ʋʧʨʘʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʚʢʣʶʯʝʥʠʝ-ʚʳʢʣʶʯʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʦʡ; 

Å ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʸʪʥʳʭ ʬʦʨʤ ʧʦ ʩʦʩʪʦʷʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜ ʠ ʥʘ 

ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; 

Å ʈʘʩʯʸʪ ʢʦʤʧʦʥʝʥʪ ʙʘʣʘʥʩʘ ʤʦʱʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʟʘʷʚʦʢ ʥʘ ʚʳʚʦʜ ʚ ʨʝʤʦʥʪ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

Å ʇʨʦʛʥʦʟ ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ, ʥʘʩʪʨʦʡʢʘ ʤʦʜʝʣʠ ʧʨʦʛʥʦʟʘ; 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʦʜʩʠʩʪʝʤʳ ʚʳʟʳʚʘʶʪʩʷ ʠʟ ʛʣʘʚʥʦʛʦ ʦʢʥʘ Web-ʠʥʪʝʨʬʝʡʩʘ (ʨʠʩ. 3): 

 
ʈʠʩ.3. ɺʝʙ-ʠʥʪʝʨʬʝʡʩ ʇʂ çʕʥʝʨʛʦʩʪʘʪè 

 

ʆʢʥʦ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʝʡ: 

Å ɼʝʨʝʚʦ ʟʘʜʘʯ (ʩʣʝʚʘ). ʀʟ ʜʝʨʝʚʘ ʟʘʜʘʯ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʟʦʚ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ 

ʢʦʤʧʣʝʢʩʘ. 

Å ʆʙʲʝʢʪʳ ï ʧʨʦʩʤʦʪʨ ʦʙʲʝʢʪʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

Å ʉʫʪʦʯʥʳʝ ʛʨʘʬʠʢʠ ï ʧʨʦʩʤʦʪʨ ʩʫʪʦʯʥʳʭ ʛʨʘʬʠʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʥʝʨʛʦʦʙʲʝʢʪʘʤʠ. 

Å ʆʙʣʘʩʪʴ ʵʢʨʘʥʥʳʭ ʬʦʨʤ (ʩʧʨʘʚʘ). ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʚʳʙʨʘʥʥʘʷ ʬʦʨʤʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ 

ʧʨʦʩʤʦʪʨʘ. ʉʦʩʪʘʚ ʜʝʨʝʚʘ ʟʘʜʘʯ ʠ ʤʝʥʶ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʦʩʪʫʧʥʳ ʚ ʙʘʟʦʚʦʡ ʚʝʨʩʠʠ Web-ʩʨʝʜʩʪʚ. ʌʫʥʢʮʠʦʥʘʣ 

ʨʘʩʰʠʨʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʠ ʢʦʤʧʦʥʝʥʪ. 

2) ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çʄʦʥʦʣʠʪ ʇʆè 

ʇʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ çʄʦʥʦʣʠʪè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʦʜʩʪʘʥʮʠʡ ʫʨʦʚʥʷ ʥʘʧʨʷʞʝʥʠʷ 6(10)-110 ʢɺ. ʇʊʂ çʄʦʥʦʣʠʪ ʇʆè ʨʝʘʣʠʟʫʝʪ ʚʝʩʴ ʩʧʝʢʪʨ 

ʬʫʥʢʮʠʡ ʠʟʤʝʨʝʥʠʡ, ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ, ʩʠʛʥʘʣʠʟʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ, ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ 



ˉ 2 (7). ɸʧʨʝʣ,ɹ 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   15 

 

ʠʥʬʦʨʤʘʮʠʠ ʪʝʢʫʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʝʨʝʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʫʨʦʚʥʠ ʠʝʨʘʨʭʠʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʥʝʨʛʦʦʙʲʝʢʪʘ. 

ʇʊʂ çʄʦʥʦʣʠʪè ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʳʝ ʠʝʨʘʨʭʠʯʝʩʢʠ ʠ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʪʝʣʝʤʝʭʘʥʠʢʠ ʠ ɸʉʋ ʊʇ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʜʩʪʘʥʮʠʡ. 

ʅʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʥʦʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ ʢʦʥʪʨʦʣʣʝʨʦʚ ʵʥʝʨʛʦʦʙʲʝʢʪʘ ʠ 

ʢʦʥʪʨʦʣʣʝʨʦʚ ʧʨʠʩʦʝʜʠʥʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʙʘʟʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʧʦʜʩʪʘʥʮʠʠ ʩ ʧʦʤʦʱʴʶ Web-ʠʥʪʝʨʬʝʩʘ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ʀʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

¶ ʥʘʩʪʨʦʡʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʇʉ; 

¶ ʥʘʩʪʨʦʡʢʘ ʧʦʨʪʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʢʦʥʪʨʦʣʣʝʨʘ; 

¶ ʥʘʩʪʨʦʡʢʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʫʨʦʚʥʷʤʠ ʩʠʩʪʝʤʳ; 

¶ ʥʘʩʪʨʦʡʢʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ ʚʳʰʝʩʪʦʷʱʠʤʠ ʫʨʦʚʥʷʤʠ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʪʨʘʥʩʣʷʮʠʠ ʜʘʥʥʳʭ; 

¶ ʥʘʩʪʨʦʡʢʘ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

¶ ʥʘʩʪʨʦʡʢʘ ʙʣʦʢʠʨʦʚʦʢ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʥʘʩʪʨʦʡʢʘ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ; 

¶ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʠ ʥʘʩʪʨʦʡʢʘ ʟʘʤʝʱʝʥʠʷ ʜʘʥʥʳʭ; 

¶ ʧʨʦʩʤʦʪʨ ʦʧʝʨʘʪʠʚʥʳʭ ʠ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʚ ʪʘʙʣʠʯʥʦʤ ʠ 

ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʘʭ. 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʘ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ çʄʦʥʦʣʠʪ ʇʆè. 

 

 
ʈʠʩ.4. ɺʝʙ-ʠʥʪʝʨʬʝʡʩ çʄʦʥʦʣʠʪ ʇʆè 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ WebSCADA-ʩʠʩʪʝʤ 

ʉʠʩʪʝʤʘ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʥʝʨʛʦʢʦʤʧʣʝʢʩʘ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʣʶʙʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʩʤʘʨʪʬʦʥʘ, 

ʦʩʥʘʱʝʥʥʦʛʦ ʀʥʪʝʨʥʝʪʦʤ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʫʚʝʣʠʯʠʪʴ ʩʣʦʞʥʦʩʪʴ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ 

ʦʙʥʘʨʫʞʝʥʠʶ ʧʨʦʙʣʝʤ ʥʘ ʩʘʤʳʭ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʠ ʠʭ ʦʧʝʨʘʪʠʚʥʦʤʫ ʫʩʪʨʘʥʝʥʠʶ. ɺ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʝʪ ʘʚʘʨʠʡʥʳʡ ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʡ ʩʠʛʥʘʣʳ ʥʘ 

ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʧʫʣʴʪ. ʊʘʢʞʝ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʙʩʣʫʞʠʚʘʝʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ 



16  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ         ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ̄  2 (7). ɸʧʨʝʣʴ, 2013 ʛ. 

 

ʧʫʣʴʪʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʦʙʨʘʥʥʦʡ ʥʘ ʜʠʩʧʝʪʯʝʨʩʢʦʤ ʧʫʣʴʪʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʦʤ ʚʠʜʝ, ʚ 

ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʫʜʝʪ ʫʜʦʙʥʦ ʝʝ ʚʦʩʧʨʠʥʠʤʘʪʴ. 

ʂʦʥʪʨʦʣʴ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʩʝʭ ʫʟʣʦʚ ʠ 

ʩʠʩʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ ʨʝʞʠʤʘʭ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴʰʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʇʨʠ ʦʪʢʣʦʥʝʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʥʦʨʤʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʘʷ ʧʨʠʯʠʥʘ ʵʪʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, ʬʦʨʤʠʨʫʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʘ ʧʦʠʩʢʘ ʧʨʠʯʠʥʳ, ʧʨʝʜʣʘʛʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʦʣʘʜʢʠ ʣʠʙʦ ʟʘʤʝʥʘ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ɼʣʷ ʧʦʪʨʝʙʠʪʝʣʷ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʦʢʨʘʱʝʥʠʝ 

ʯʠʩʣʘ ʦʪʢʘʟʦʚ ʠ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʰʠʙʢʘʤʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʘʣʝʥʥʘʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʟʘ ʩʯʝʪ ʧʨʠʥʷʪʠʷ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʤʝʨ ʠ 

ʫʤʝʥʴʰʝʥʠʷ ʠʟʜʝʨʞʝʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʥʝʟʘʧʥʳʤʠ ʦʩʪʘʥʦʚʘʤʠ ʠ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ 

ʨʝʤʦʥʪʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ.   
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ʆɹ ɸɺʊʆʈɸʍ 

 

ʉʝʥʶʰʢʠʥ ʅʠʢʦʣʘʡ ʉʝʨʛʝʝʚʠʯ, ʜʦʮʝʥʪ ʢʘʬ. ɸʊʠʊ, ʩ.ʥ.ʩ. ʅʀʃ ʉɸʇʈ-ɼ, 

ɿʘʤ. ɼʝʢʘʥʘ ʌɸɼ. ɼʠʧʣʦʤ ʠʥʞ. ʧʦ ʘʚʠʘʮ. ʜʚʠʛʘʪʝʣʷʤ ʠ ʵʥʝʨ. ʫʩʪ. (ʋɻɸʊʋ, 

2005). ʂʘʥʜ. ʪʝʭʥ. ʥʘʫʢ ʧʦ ʪʝʧʣ., ʵʣʝʢʪʨʦʨʘʢʝʥʪ. ʜʚʠʛʘʪʝʣʷʤ ʠ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘʤ ʃɸ (ʋɻɸʊʋ, 2009). ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʤʝʨ ʩʛʦʨʘʥʠʷ ʘʚʠʘʮ. ɻʊɼ., 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɹʇʃɸ  ʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʙʦʨʘ ʜʘʥʥʳʭ. 
 

 

ɹʠʢʩʘʝʚ ɸʡʨʘʪ ʐʘʬʢʘʪʦʚʠʯ, ʩʪʫʜʝʥʪ 5 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çɸʚʠʘʮʠʦʥʥʳʝ ʜʚʠʛʘʪʝʣʠ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠè ʋɻɸʊʋ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʠ ʤʝʪʦʜʦʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 
 

 

ɹʝʣʦʙʨʦʚʠʥʘ ʄʘʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ, ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

çɸʚʠʘʮʠʦʥʥʘʷ ʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʠʯʝʩʢʘʷ ʪʝʧʣʦʪʝʭʥʠʢʘè ʋɻɸʊʋ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʇɺʈɼ ʠ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʝ ʵʥʝʨʛʦʫʩʪʘʥʦʚʢʘʤʠ. 



ˉ 2 (7). ɸʧʨʝʣ,ɹ 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   17 

 

ʋɼʂ 621.452:004.414 

 

ɸʅɸʃʀɿ ʊʀʇʆɺʓʍ ɿɸɼɸʏ ɺ ʆɹʃɸʉʊʀ ʋʇʈɸɺʃɽʅʀʗ ʇʈʆʎɽʉʉɸʄʀ 

ʇʆʃʅʆɻʆ ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ ʀɿɼɽʃʀʁ ɸɺʀɸʎʀʆʅʅʆʁ ʊɽʍʅʀʂʀ                 

(ʥʘ ʧʨʠʤʝʨʝ ʦʨʛʘʥʠʟʘʮʠʠ  ʧʨʦʝʢʪʘ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢʣʘʩʩʘ 

PDM/PLM /MRP) 

 

ɹʘʛʘʝʚʘ ʖ. ʆ., ʅʘʩʫʨʜʠʥʦʚ ʊ. ʊ. 

 
ɺɺɽɼɽʅʀɽ 

ɺ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ 

ʜʘʥʥʳʤʠ, ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʠʟʜʝʣʠʡ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʵʣʝʢʪʨʦʥʥʳʤʠ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɻʊɼ), ʟʘʪʨʦʥʫʪʘ ʩʧʝʮʠʬʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʚ 

ʨʝʰʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʯ ʥʘ ʙʘʟʝ PDM/PLM-ʩʠʩʪʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʙʘʟʝ 

ʋʬʠʤʩʢʦʛʦ ʅʇʇ çʄʦʣʥʠʷè, ʧʨʦʠʟʚʦʜʷʱʝʛʦ ʘʛʨʝʛʘʪʳ ʠ ʩʠʩʪʝʤʳ ʟʘʞʠʛʘʥʠʷ, ʵʣʝʢʪʨʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ɻʊɼ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʠ ʩʦʢʨʘʱʝʥʠʷ: ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ (ɾʎ), ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ 

ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ (ʀʃʇ), ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ), 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ), ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ), ʣʝʪʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ 

(ʃɸ), ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ɽʀʇ), ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ (ɸʀʉ), ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ (ʂɼ), ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ (ʊɼ). 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆʎɽʉʉʆɺ ɾʎ,  

ʆʇʈɽɼɽʃʗʖʑʀɽ ʊʈɽɹʆɺɸʅʀʗ  

ʂ ʀʅʌʆʈʄɸʎʀʆʅʅʓʄ ʊɽʍʅʆʃʆɻʀʗʄ 

 

ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʣʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʚ 

ʩʚʦʝʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠʤʝʶʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʦʪʜʝʣʳ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ (ʟʘʚʦʜʳ ʦʧʳʪʥʦʛʦ ʠ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ), ʩʣʫʞʙʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʩʣʝʧʨʦʜʘʞʥʦʝ ʦʙʣʫʞʠʚʘʥʠʝ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʠʟʜʝʣʠʡ ʪʠʧʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɻʊɼ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʠʭ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʚʢʣʶʯʝʥ 

ʵʪʘʧ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʪ.ʝ. ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ.  

ʇʨʠ ʚʥʝʜʨʝʥʠʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ 

ʪʘʢʠʭ ʠʟʜʝʣʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʜʫʢʮʠʠ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʘʜʘʯʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʪʝʭʥʦʣʦʛʠʷʤ [1,2]: 

ï ʜʣʠʪʝʣʴʥʳʡ ɾʎ ʠʟʜʝʣʠʷ (10ï30 ʣʝʪ); 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʠʣʠ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʳʤʠ ʩ ʀʃʇ ɾʎ ʜʚʠʛʘʪʝʣʷ ʠ 

ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ (ʩʘʤʦʣʝʪʘ, ʥʘʟʝʤʥʳʭ ʫʩʪʘʥʦʚʦʢ); 

ï ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʘʟʝʤʥʦʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ 

ʧʨʦʚʝʜʝʥʠʝ ʨʷʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ, 

ʣʦʛʠʩʪʠʯʝʩʢʠʭ, ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠʟʜʝʣʠʷ, ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; 

ï ʪʨʝʙʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʟ-

ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʙʠʨʘʝʤʳʤʠ ʚʩʪʨʦʝʥʥʳʤʠ ʠ ʥʘʟʝʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ ʧʨʠ ʣʦʢʘʣʠʟʘʮʠʠ ʜʝʬʝʢʪʦʚ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʦʪʢʘʟʦʚ; 

ï ʪʨʝʙʦʚʘʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʇʆ  ʠʟʜʝʣʠʷ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʃɸ ʚ ʮʝʣʦʤ; 

ï ʪʨʝʙʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʦʠʩʢʘ 



18  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ         ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ̄  2 (7). ɸʧʨʝʣʴ, 2013 ʛ. 

 

ʚʦʟʥʠʢʘʶʱʝʛʦ ʜʝʬʝʢʪʘ, ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ 

ʫʩʣʦʚʠʷʭ ʤʥʦʛʦʦʙʨʘʟʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʘʧʧʘʨʘʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ 

ʯʘʩʪʠ ʩʠʩʪʝʤ; 

ï ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʨʝʥʥʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʟʜʝʣʠʷ,  ʜʣʷ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʦʪʦʨʦʡ ʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʜʜʝʨʞʢʫ ʧʨʦʮʝʩʩʦʚ ɾʎ ʠʟʜʝʣʠʡ, ʥʘʧʨʠʤʝʨ ʪʘʢʠʭ ʢʘʢ 

ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʧʨʦʛʨʘʤʤʥʘʷ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʘʷ, ʣʦʛʠʩʪʠʯʝʩʢʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʜʨ.) ʦʙʝʩʧʝʯʠʪ 

ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʥʦʨʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʘ 

ʩʭʝʤʘ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʠʜʝʶ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ɾʎ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʋʅʇʇ çʄʦʣʥʠʷè. 

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ɾʎ 

ʥʘ ʧʨʠʤʝʨʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʆɸʆ ʋʅʇʇ çʄʦʣʥʠʷè 

 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʨʘʩʰʠʨʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʀʊ. ɼʣʷ 

ʫʜʦʙʩʪʚʘ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʩʪʝʧʝʥʴ ʦʭʚʘʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʝʨʩʦʥʘʣʘ, ʪ.ʝ. ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʢ ʢʦʣʠʯʝʩʪʚʫ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʬʫʥʢʮʠʠ ʧʦʢʨʳʚʘʶʪʩʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ). ʇʨʠ ʵʪʦʤ, ʥʝʤʘʣʦʚʘʞʥʳʤ ʦʩʪʘʝʪʩʷ ʬʘʢʪ ʟʘʢʨʝʧʣʝʥʠʷ ʚ 

ʨʝʛʣʘʤʝʥʪʘʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʙʦʪʘʪʴ ʠʤʝʥʥʦ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ. ʇʦʵʪʦʤʫ, ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚʩʪʘʝʪ ʟʘʜʘʯʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ (ʪ.ʝ. ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʡ ʤʦʜʝʣʠ ʩ ʧʝʨʝʥʝʩʝʥʠʝʤ ʝʝ ʚ ʨʝʛʣʘʤʝʥʪʳ: 

ʩʪʘʥʜʘʨʪʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʦʣʦʞʝʥʠʷ, ʠʥʩʪʨʫʢʮʠʠ ʠ ʪ.ʜ.).  

 

 

 



ˉ 2 (7). ɸʧʨʝʣ,ɹ 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   19 

 

ɿɸɼɸʏɸ ʆɹɽʉʇɽʏɽʅʀʗ ʀʅʊɽɻʈʀʈʆɺɸʅʅʆʁ ʃʆɻʀʉʊʀʏɽʉʂʆʁ  

ʇʆɼɼɽʈɾʂʀ ɾʎ ʇʆʉʈɽɼʉʊɺʆʄ ɺʅɽɼʈɽʅʀʗ ʀʊ 
 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ɾʎ ʟʘʜʘʶʪ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʦʪ ʥʘʯʘʣʘ ɾʎ 

(ʨʘʟʨʘʙʦʪʢʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ) ʜʦ ʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʠ ʜʣʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ï ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʟʜʝʣʠʷ. ɺ ʨʘʙʦʪʝ ʧʦʜ ʀʃʇ ʧʦʥʠʤʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʧʦʩʪʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʩʪʘʜʠʠ ɾʎ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʥʘʙʞʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʚ 

ʦʙʱʝʤ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ, ʝʝ ʥʘʜʝʞʥʦʩʪʠ (ʨʠʩ.2). 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʚʟʘʠʤʦʩʚʷʟʠ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ  

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ɾʎ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʠʧʦʚʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʥʝʜʨʷʶʱʠʭ ʩʠʩʪʝʤʳ ʢʣʘʩʩʘ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ ʜʘʥʥʳʤʠ,   ʷʚʣʷʝʪʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʪʝʥʪ ʠʣʠ ʩʦʜʝʨʞʘʥʠʝ 

ʪʘʢʠʭ ʩʠʩʪʝʤ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ ʧʫʙʣʠʢʘʮʠʠ. 

 

ɿɸɼɸʏɸ ʇʆʉʊʈʆɽʅʀʗ ʉʀʉʊɽʄʅʆɻʆ ʇʈʆɽʂʊɸ  

ɺʅɽɼʈɽʅʀʗ PDM/PLM /MRP 

 

 ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʚʥʝʜʨʝʥʠʶ ɸʀʉ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʘʭ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-ʧʨʦʝʢʪʘʤʠ [3,4]. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʝʢʪʘ 

ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʠ ʩʠʩʪʝʤʥʳʡ ʧʨʦʝʢʪ. ʇʝʨʚʳʡ 

ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʢʦʤʤʫʥʠʢʘʮʠʡ, ʩʝʨʚʝʨʥʦʛʦ ʠ ʢʣʠʝʥʪʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʝʘʣʠʟʫʝʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦïʪʨʘʥʩʧʦʨʪʥʳʡ 

ʫʨʦʚʝʥʴ. ʉʠʩʪʝʤʥʳʡ ʧʨʦʝʢʪ ï ʩʦʜʝʨʞʠʪ ʤʝʪʦʜʠʢʠ, ʤʦʜʝʣʠ, ʤʝʪʦʜʳ, ʩʪʨʫʢʪʫʨʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʘʣʠʟʫʝʪ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ (ʩʪʘʪʠʯʝʩʢʫʶ ʠ 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʯʘʩʪʴ ʢʦʥʪʝʥʪʘ) [5,6].  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ (ʨʠʩ. 3-ʘ). ʅʘʯʘʣʦ ʧʨʦʝʢʪʘ ʩʚʷʟʘʥʦ ʩ ʪʝʩʪʦʚʦʡ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʚ ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʩ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʇʆ), ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘʩʪʨʦʡʢʘ ʩʠʩʪʝʤʳ ʚ ʩʣʝʜʫʶʱʠʭ 

ʦʙʣʘʩʪʷʭ: 

ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠ ʨʦʣʝʡ, 



20  ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ         ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ̄  2 (7). ɸʧʨʝʣʴ, 2013 ʛ. 

 

ï ʧʦʩʪʨʦʝʥʠʝ ʪʠʧʦʚʳʭ ʤʘʨʰʨʫʪʦʚ, 

ï ʦʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ï ʟʘʧʦʣʥʝʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ ʧʦ ʧʨʘʚʠʣʘʤ ʋʉʆʈɼ [7]. 

ʅʘ ʤʦʤʝʥʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʣʠʮʝʥʟʠʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʝ 

ʷʚʣʷʣʦʩʴ ʚʣʘʜʝʣʴʮʝʤ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦ ʨʘʙʦʪʘʶʱʝʡ ʩʠʩʪʝʤʳ, ʧʦʜʜʝʨʞʢʘ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʟʘ ʩʯʝʪ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘ ʩʯʝʪ ʚʦʚʣʝʯʝʥʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ. ʆʜʥʘʢʦ, ʦʛʨʘʥʠʯʝʥʠʝʤ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʝʪʝʥʮʠʷʤ ʩʦʪʨʫʜʥʠʢʦʚ.  

ʀʟʫʯʝʥʠʝ 

ʨr ʥʢʘ ʇʆ

ɸʥʘʣʠʟ ʠ

ʚrʙʦʨ 

ʇʆ

ʇʠʣʦʪʥr ʡ 

ʧʨʦʝʢʪ 

ʚʥʝʜʨʝʥʠ̫
ɿʘʧʦʣʥʝʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ

ʉʦʟʜʘʥʠʝ ʪʠʧʦʚrʭ ʤʘʨh ʨʫʪʦʚ

ʈʘʟʚʝʨʪrʚʘʥʠʝ ʩʝʨʚʝʨʦʚ ʠ ɸʈʄ

ʆʙʫʯʝʥʠʝ ʧʦʣɹʟʦʚʘʪʝʣʝʡ

ʅʘʧʠʩʘʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ

ɿʘʢʫʧʢʘ 

ʣʠʮʝʥʟʠʦʥ

ʥʦʛʦ ʇʆ

ɺr ʧʫʩʢ 

ʦʨʛʘʥʠʟʫʁ ʠɦʭ 

ʧʨʠʢʘʟʦʚ (ʕʎʇ, ʦ 

ʚʥʝʜʨʝʥʠʠ)

ʉʦʚʝʨh ʝʥʩʪʚʦʚʘʥʠʝ, 

ʚʥʝʜʨʝʥʠʝ 

ʧʦʩʣʝʜʫʁ ʱʠʭ 

ʦʯʝʨʝʜʝʡ, ʧʦʜʢʣʁ ʯʝʥʠʝ 

ʥʦʚr ʭ ʬʫʥʢʮʠʡ ʠ 

ʧʦʣɹʟʦʚʘʪʝʣʝʡ

ʆʧʨʝʜʝʣʝʥʠʝ 

ʟʘʜʘʯ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ

 
 

ʈʠʩ. 3-ʘ. ʇʨʠʤʝʨ ʚʥʝʜʨʝʥʠʷ ʉʕɼ 

ʆʧʨʝʜʝʣʝʥʠʝ 

ʟʘʜʘʯ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ

ʀʟʫʯʝʥʠʝ 

ʨr ʥʢʘ ʇʆ
ɸʥʘʣʠʟ ʠ

ʚrʙʦʨ ʇʆ
- ʧʨʦʚʝʜʝʥʠʝ 

ʧʨʝʟʝʥʪʘʮʠʡ,

- ʫʯʘʩʪʠʝ ʚ 

ʢʦʥʬʝʨʝʥʮʠ̫ʭ,

- ʟʘʧʨʦʩ ʥʘ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʇʆ ʚ 

ʪʝʩʪʦʚʫʁ  ɻʢʩʧʣʫʘʪʘʮʠʁ

ʇʠʣʦʪʥr ʡ 

ʧʨʦʝʢʪ 

ʚʥʝʜʨʝʥʠ̫
ɺʚʦʜ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ

ɿʘʧʦʣʥʝʥʠʝ ʢʦʥʩʪʨʫʢʪ., 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʦʚ

ʈʘʟʚʝʨʪrʚʘʥʠʝ ʩʝʨʚʝʨʦʚ ʠ ɸʈʄ

ʆʮʝʥʢʘ 

ʬɻʬʝʢʪʠʚ

ʥʦʩʪʠ 

ʧʠʣʦʪʥʦʛʦ 

ʧʨʦʝʢʪʘ

ɺr ʧʫʩʢ 

ʦʨʛʘʥʠʟʫʁ

ʠɦʭ 

ʧʨʠʢʘʟʦʚ

ʉʦʚʝʨh ʝʥʩʪʚʦʚʘʥʠʝ, 

ʚʥʝʜʨʝʥʠʝ ʧʦʩʣʝʜʫʁ ʱʠʭ 

ʦʯʝʨʝʜʝʡ, ʧʦʜʢʣʁ ʯʝʥʠʝ 

ʥʦʚr ʭ ʬʫʥʢʮʠʡ ʠ 

ʧʦʣɹʟʦʚʘʪʝʣʝʡ

ʉʦʟʜʘʥʠʝ ʠʥʠʮʠʘʪʠʚʥʦʡ ʛʨʫʧʧr ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʚʩʝ 

ʠʟʜʝʣʠ̫ ʠ ʬʫʥʢʮʠʠ

 
ʈʠʩ. 3-ʙ. ʇʨʠʤʝʨ ʚʥʝʜʨʝʥʠʷ PDM/PLM/MRP/ERP 

 

ʊʘʢʦʡ ʞʝ ʧʨʠʥʮʠʧ ʚʝʜʝʥʠʷ ʀʊ-ʧʨʦʝʢʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʠʤ ʠ ʥʘ ʩʠʩʪʝʤʳ ʢʣʘʩʩʦʚ 

PDM/PLM/MRP/ERP (ʨʠʩ. 3-ʙ). ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʪʘʢʦʤʫ ʧʠʣʦʪʥʦʤʫ ʧʨʦʝʢʪʫ:  

ï ʟʘʢʨʝʧʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʩʦʩʪʘʚʘ ʠʥʠʮʠʘʪʠʚʥʦʡ ʛʨʫʧʧʳ 

(ʢʦʥʩʪʨʫʢʪʦʨ, ʪʝʭʥʦʣʦʛ, ʧʣʘʥʦʚʠʢ, ʠʥʞʝʥʝʨ ʧʦ ʀʊ, ʩʥʘʙʞʝʥʝʮ, ʩʦʪʨʫʜʥʠʢ ʘʨʭʠʚʘ ʊɼ, 

ʨʘʙʦʪʥʠʢ ʮʝʭʘ, ʨʘʟʨʘʙʦʪʯʠʢ-ʧʨʦʛʨʘʤʤʠʩʪ); 

ï ʚʳʙʦʨ ʥʝʩʢʦʣʴʢʠʭ ʠʟʜʝʣʠʡ ʜʣʷ ʧʨʦʝʢʪʘ (ʞʝʣʘʪʝʣʴʥʦ ʧʦ ʚʩʝʤ ʥʦʤʝʥʢʣʘʪʫʨʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ); 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʠʞʝʥʠʡ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ [8,9,10,11]; 

ï ʦʪʣʘʞʝʥʥʳʡ ʨʝʞʠʤ ʧʨʦʚʝʜʝʥʠʷ ʩʦʚʝʱʘʥʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʡ; 

ï ʚʳʙʦʨ ʩʢʚʦʟʥʦʡ ʟʘʜʘʯʠ, ʨʝʘʣʠʟʫʶʱʝʡ ʚʳʧʦʣʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʫʥʢʮʠʡ ʢʘʞʜʦʛʦ 

ʤʦʜʫʣʷ ʩʠʩʪʝʤʳ; 

ï ʩʧʝʮʠʬʠʯʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʦʤʫ ʧʨʦʝʢʪʫ ʟʘʜʘʯʠ (ʥʘʧʨʠʤʝʨ, ʚʳʙʦʨ ʩʧʦʩʦʙʘ 

ʚʚʦʜʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ). 

ʇʦ ʵʢʩʧʝʨʪʥʦʤʫ ʤʥʝʥʠʶ ʠ ʵʤʧʠʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʘ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʦʠʤʦʩʪʴʶ 

ʫʩʣʫʛ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʬʠʨʤ) ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʟʘʪʨʘʪʳ, ʚ ʩʨʝʜʥʝʤ, ʚ 3ï4 ʨʘʟʘ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʣʶʙʦʛʦ ʀʊ-ʧʨʦʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʠʟʜʝʣʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʩʪʝʤʥʫʶ ʯʘʩʪʴ, ʫʯʠʪʳʚʘʷ 

ʩʧʝʮʠʬʠʢʫ ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ ʠʟʜʝʣʠʡ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ [2] ʪʘʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ  ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, ʚʢʣʶʯʘʷ 

ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʩ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʦʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ɻʊɼ, ʨʝʘʣʠʟʦʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʫʨʦʚʥʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʢ ʢʦʪʦʨʦʤʫ 

ʚʳʩʪʘʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʨʘʱʝʥʠʷ ʜʘʥʥʳʭ. ʅʘ 

ʨʠʩ. 4 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʥʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʩ ʫʯʝʪʦʤ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ.  



ˉ 2 (7). ɸʧʨʝʣ,ɹ 2013 ʛ.      ȸɚɗɚɐɑɒəɧɕ Ȯɑɝɞəɔɖ ȿȯȬȾȿ        ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ   21 

 

 

 
 

ʈʠʩ. 4. ʉʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʥʦʡ ʯʘʩʪʠ ʧʨʦʝʢʪʘ ʚʥʝʜʨʝʥʠʷ 

 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ PDM/PLM-ʩʠʩʪʝʤ: 

ï ʦʭʚʘʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʵʪʘʧʦʚ ɾʎ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʜʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ï ʝʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʫʯʘʩʪʥʠʢʦʚ ɾʎ, 

ï ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʠ ʜʦʢʫʤʝʥʪʘʤʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ, 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʠʟʜʝʣʠʷ ʥʘ ʵʪʘʧʘʭ ɾʎ. 

 

ɿɸɼɸʏɸ ʆɹɽʉʇɽʏɽʅʀʗ ɽɼʀʅʆʁ ʉʈɽɼʓ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ  

ʋʏɸʉʊʅʀʂʆɺ ɾʎ 

 

 ʋʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʢʚʦʟʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠʟʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ 

ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʫʯʘʩʪʥʠʢʦʚ ɾʎ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʜʠʥ ʨʝʘʣʴʥʳʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʙʲʝʢʪ (ʜʦʢʫʤʝʥʪ, ʧʨʦʮʝʩʩ, ʜʝʡʩʪʚʠʝ, ʠʩʧʦʣʥʠʪʝʣʴ) ʤʦʞʝʪ ʧʦʨʦʞʜʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʦʙʨʘʞʝʥʠʡ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʥʪʫʨʦʚ 

ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʤʦʜʝʣʴ ɽʀʇ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ. ɼʣʷ ʠʣʣʶʩʪʨʘʮʠʠ 

ʜʘʥʥʦʛʦ ʬʘʢʪʘ ʚ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ  ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ (ʨʠʩ. 5) ʪʦʛʦ, ʢʘʢ ʢʦʥʪʝʥʪ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʩʣʝʜʫʶʱʠʭ ʢʦʥʪʫʨʦʚ 

ʫʧʨʘʚʣʝʥʠʷ: 

ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʳʡ (ʉʕɼ), 

ï ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ (PDM/PLM), 

ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ (MRP), 

ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʡ (ʀʕʊʈ), 

ï ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ. 
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Ȼɜɔɘɑɜ
ʊʠʧʦʚʦʡ ʤʘʨh ʨʫʪ 

Workflow/Docflow

ʂʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-

ʣʦʛʠʩʪʠʯʝʩʢʠʡ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ

ɾʫʨʥʘʣ ʫʯʝʪʘ ʠʟʜʝʣʠʡ, 

ʧʦʩʪʫʧʠʚh ʠʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

 
ʈʠʩ. 5. ʇʨʠʤʝʨ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʠ ʝʛʦ ʤʘʨʰʨʫʪʦʚ 

 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʟʦʣʶʮʠʷ ʟʘʧʫʩʢʘʝʪ ʪʠʧʦʚʦʡ ʤʘʨʰʨʫʪ 

docflow/workflow ʚ ʉʕɼ, ʧʨʠʣʦʞʝʥʠʝ ʚ ʚʠʜʝ ʂɼ, ʊɼ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤ 

PDM/PLM, ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʠ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʚʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʫ ʫʯʝʪʘ 

ʜʚʠʞʝʥʠʷ ʠʟʜʝʣʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʜʠʥʦʞʜʳ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ 

ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚ ʥʝʩʢʦʣʴʢʠʭ ɸʀʉ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʝʛʦ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʠ 

ʧʦʨʦʜʠʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ. 
 

ɿɸɼɸʏɸ ʆɹɽʉʇɽʏɽʅʀʗ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʀ  

ʇʈʆʉʃɽɾʀɺɸɽʄʆʉʊʀ ʀɿɼɽʃʀʗ ʅɸ ʕʊɸʇɸʍ ɾʎ 
 

ʀʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʘʚʪʦʨʩʢʦʛʦ ʥʘʜʟʦʨʘ ʟʘ ʠʟʜʝʣʠʷʤʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ɾʎ ʥʘ ʣʶʙʦʡ ʠʟ ʩʪʘʜʠʡ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ 

ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ[1,2]. ʅʝʦʙʭʦʜʠʤʦ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʣʶʙʦʤʫ ʠʟ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʣʶʙʦʡ ʚʳʭʦʜʥʦʡ, ʘ ʠʤʝʥʥʦ: ʩʝʨʠʡʥʳʡ ʥʦʤʝʨ, ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʠʩʧʦʣʥʝʥʠʝ, ʤʦʜʠʬʠʢʘʮʠʶ ʠ ʪ.ʜ. (ʪʘʙʣ.1, ʪʘʙʣ. 2). ʊʘʢʦʡ ʘʣʛʦʨʠʪʤ 

ʨʝʘʣʠʟʘʮʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʠʤ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʞʫʨʥʘʣʳ ʨʝʛʠʩʪʨʘʮʠʠ, ʜʝʣʦ 

ʠʟʜʝʣʠʷ, ʧʘʩʧʦʨʪʘ, ʬʦʨʤʫʣʷʨʳ.  

ʇʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʜʘʥʥʦʤʫ 

ʧʘʨʘʤʝʪʨʫ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʨʝʜʳʩʪʦʨʠʶ ʠʟʜʝʣʠʷ (ʥʘʧʨʠʤʝʨ, ʜʚʠʞʝʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʥʘʨʘʙʦʪʢʘ, ʦʪʢʘʟʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʝ, ʪ.ʝ. ʧʨʦʮʝʜʫʨʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ. 

ʊʘʙʣʠʮʘ 1 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ ʥʘ ʵʪʘʧʘʭ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʀʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ 
ʨʝʘʣʠʟʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ  

ʥʘ ʵʪʘʧʘʭ ɾʎ 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ 
ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʘʥʥʳʝ ʦ 

ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ 

ʃʦʛʠʩʪʠʯʝʩʢʠʝ 
ʜʘʥʥʳʝ ʦ ʩʘʤʦʣʝʪʝ ʠ ʜʚʠʛʘʪʝʣʝ ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʦ ʠʟʜʝʣʠʝ,  

ʥʘʨʘʙʦʪʢʝ, ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʈʘʩʯʝʪʥʳʝ 

ʬʦʨʤʠʨʫʝʤʘʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢ ʜʣʷ: ʨʘʩʯʝʪʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʜʣʷ ʨʘʩʯʝʪʘ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʚ ʦʙʤʝʥʥʦʤ ʬʦʥʜʝ 

ʇʨʦʛʥʦʟʥʳʝ 

ʬʦʨʤʠʨʫʝʤʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʩʫʨʩʘ, ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʠʟʜʝʣʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ  ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ 


