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ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʇɯè. ʉʝʨʽʷ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ = Bulletin of the National Technical University "KhPI". Series: Strategic 

management, portfolio, program and project management : ʟʙ. ʥʘʫʢ. ʧʨ. / ʅʘʮ. ʪʝʭʥ. ʫʥ-ʪ çʍʘʨʢʽʚ. ʧʦʣʽʪʝʭʥ. ʽʥ-ʪè.  

ʍʘʨʢʽʚ : ʅʊʋ çʍʇɯè, 2019. ̄  1 (1326). 80 ʩ. ISSN 2311-4738. 

ɾʫʨʥʘʣ ʧʨʠʩʚʷʯʝʥʠʡ ʧʨʦʙʣʝʤʘʤ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʢʦʤʧʘʥʽʡ, ʪʝʨʠʪʦʨʽʡ ʽ ʢʨʘʾʥ. ɻʦʣʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʦʩʚʽʪʣʝʥʥʶ ʜʦʩʝʛʥʝʥʴ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ, ʧʨʦʝʢʪʘʤʠ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʘʤ ʤʽʞ ʮʠʤʠ 

ʥʘʫʢʘʤʠ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʦʙ'ʻʢʪʽʚ, ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʣʷ ʥʘʫʢʦʚʮʽʚ, ʚʠʢʣʘʜʘʯʽʚ ʚʠʱʦʾ ʰʢʦʣʠ, ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʽ ʬʘʭʽʚʮʽʚ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤ.  

The journal is devoted to the problems of managing the development of companies, territories, and states. The main attention is 

paid to coverage of the achievements of strategic management, portfolio, program, project management and interrelations between 

these sciences. The issues of creation and application of methodologies for managing the development of objects, methods of 

operations research, mathematical statistics, and information technologies are considered. 

For scientists, high school lecturers, students, and specialists in the field of development of complex systems. 

ɼʝʨʞʘʚʥʝ ʚʠʜʘʥʥʷ:  

ʉʚʽʜʦʮʪʚʦ ɼʝʨʞʢʦʤʽʪʝʪʫ ʟ ʽʥʬʦʨʤʘʮʡ̔ʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʂɺ ˉ 5256 ʚʽʜ 2 ʣʠʧʥʷ 2001 ʨʦʢʫ. 

ʄʦʚʘ ʩʪʘʪʝʡ ï ʫʢʨʘʾʥʩʴʢʘ, ʨʦʩʽʡʩʴʢʘ, ʘʥʛʣʽʡʩʴʢʘ. 

ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʇɯè. ʉʝʨʽʷ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, 

ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ ʚʥʝʩʝʥʦ ʜʦ çʇʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ, ʚ ʷʢʠʭ ʤʦʞʫʪʴ ʧʫʙʣʽʢʫʚʘʪʠʩʷ 

ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʨʦʙʽʪ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʠʭ ʩʪʫʧʝʥʽʚ ʜʦʢʪʦʨʘ ʽ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢè, ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʅʘʢʘʟʦʤ 

ʄʆʅ ʋʢʨʘʾʥʠ ˉ 1328 ʚʽʜ 21.12.2015 ʨ. çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʨʽʰʝʥʴ ɸʪʝʩʪʘʮʽʡʥʦʾ ʢʦʣʝʛʽʾ ʄʽʥʽʩʪʝʨʩʪʚʘ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʯʝʥʠʭ ʨʘʜ ʚʽʜ 15 ʛʨʫʜʥʷ 2015 ʨʦʢʫè 

ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʇɯè. Cʝʨʽʷ çʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ 

ʪʘ ʧʨʦʝʢʪʘʤʠè, ʽʥʜʝʢʩʫʻʪʴʩʷ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ, ʨʝʧʦʟʠʪʘʨʽʷʭ ʪʘ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ: Index Copernicus 

(ʇʦʣʴʱʘ), WorldCat (ʉʐɸ), ResearchBib (ʗʧʦʥʽʷ), Directory of Research Journals Indexing, Directory of Open Access Journals 

(ʉʐɸ), Universal Impact Factor, Scientific Indexing Services, Google Scholar ʽ ʚʢʣʶʯʝʥʠʡ ʫ ʩʚʽʪʦʚʠʡ ʜʦʚʽʜʥʠʢ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʴ ʙʘʟʠ ʜʘʥʠʭ Ulrichôs Periodicals Directory (New Jersey, USA). 

ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ ʚʠʜʘʥʥʷ http://pm.khpi.edu.ua/ 
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ʉ. ɼ. ɹʋʐʋɭɺ, ʄ. ʖ. ʐʂʋʈʆ, ɹ. ʖ. ʂʆɿʀʈ 

ʇʈʆɸʂʊʀɺʅɽ ʋʇʈɸɺʃɯʅʅʗ ʇʈʆɽʂʊɸʄʀ ɿɸɹɽɿʇɽʏɽʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʆʉʊɯ 

ʄʋʅɯʎʀʇɸʃʔʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴ ʱʦʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʚʠʟʥʘʯʝʥʥʷ ʮʝʥʪʨʽʚ ʚʧʣʠʚʫ 

ʥʘ ʧʨʦʝʢʪʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʥʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʘʩʧʝʢʪʘʤ ʧʨʦʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʚ 
ʧʨʦʝʢʪʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ, ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʩʧʝʮʠʬʽʢʘ ʧʨʦʝʢʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ɺ ʮʽʡ ʩʪʘʪʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ ʙʘʟʠʩʫ ʧʨʦʘʢʪʠʚʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʽ ʨʦʣʽ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʠʣʘ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʪʘʢʠʭ ʧʨʦʝʢʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʜʽʡʩʥʝʥʥʷ ʥʘ ʥʠʭ 
ʧʨʦʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ. ɺ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʽ ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ, ʾʭ ʨʦʣʽ ʚ ʧʨʦʝʢʪʘʭ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʙʘʟʠʩʠ ʧʨʦʘʢʪʠʚʥʦʩʪʽ. ʉʬʦʨʤʫʣʴʦʚʘʥʽ ʧʨʠʥʮʠʧʠ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʢʦʤʘʥʜʠ ʧʨʦʝʢʪʫ ʧʽʜʚʠʱʝʥʥʷ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ: ʧʨʠʥʮʠʧ ʩʧʽʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʧʨʠʥʮʠʧ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ, ʧʨʠʥʮʠʧ ʧʦʩʪʽʡʥʦʛʦ 
ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʠʥʮʠʧ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ, ʪʘ ʧʨʠʥʮʠʧ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʧʨʦʘʢʪʠʚʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʘʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ 
ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʦ ʜʝʩʷʪʴʤʘ ʢʨʦʢʘʤʠ, ʷʢʽ: ʚʠʜʽʣʷʶʪʴ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʪʘ ʬʦʨʤʫʶʪʴ ʤʥʦʞʠʥʫ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʤʦʜʝʣʶʶʪʴ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʫ ʚʠʜʽʣʝʥʽʡ ʛʨʫʧʽ, ʪʘ ʬʦʨʤʫʶʪʴ ʩʠʩʪʝʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʥʘ ʦʩʥʦʚʽ ʩʧʽʚʧʘʜʽʥʥʷ ʽʥʪʝʨʝʩʽʚ, 

ʚʧʣʠʚʽʚ ʥʘ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ, ʱʦʜʦ ʾʭ ʧʦʚʝʜʽʥʢʠ ʪʘ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ ʜʽʷʣʴʥʦʩʪʽ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. 
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʝʢʪʠ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʤʫʥʽʮʠʧʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʽ 

ʧʨʦʛʨʘʤʘʤʠ, ʧʨʦʘʢʪʠʚʥʽʩʪʴ. 

ʉ. ɼ. ɹʋʐʋɽɺ, ʄ. ʖ. ʐʂʋʈʆ, ɹ. ʖ. ʂʆɿʓʈʔ 

ʇʈʆɸʂʊʀɺʅʆɽ ʋʇʈɸɺʃɽʅʀɽ ʇʈʆɽʂʊɸʄʀ ʆɹɽʉʇɽʏɽʅʀʗ ʕʅɽʈɻʆʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʄʋʅʀʎʀʇɸʃʔʅʆʁ ʀʅʌʈɸʉʊʈʋʂʊʋʈʓ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʥʪʨʦʚ 

ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʝʢʪʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʩʧʝʢʪʘʤ ʧʨʦʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʚ ʧʨʦʝʢʪʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʧʨʦʝʢʪʦʚ ʧʦʚʳʰʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʦ ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʙʘʟʠʩʘ ʧʨʦʘʢʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʳ ʨʦʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ 

ʧʨʦʝʢʪʦʚ ʧʦʚʳʰʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʠʣʘ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ʩ ʫʯʝʪʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘ ʥʠʭ ʧʨʦʘʢʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʳ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ, ʠʭ ʨʦʣʠ ʚ ʧʨʦʝʢʪʘʭ ʧʦʚʳʰʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠ ʧʨʝʜʣʦʞʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʘʟʠʩʳ 

ʧʨʦʘʢʪʠʚʥʦʩʪʠ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʘʢʪʠʚʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʢʦʤʘʥʜʳ ʧʨʦʝʢʪʘ ʧʦʚʳʰʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ: ʧʨʠʥʮʠʧ ʦʙʱʠʭ ʮʝʥʥʦʩʪʝʡ, ʧʨʠʥʮʠʧ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ, ʧʨʠʥʮʠʧ ʧʦʩʪʦʷʥʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ, ʧʨʠʥʮʠʧ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʧʨʠʥʮʠʧ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʨʦʘʢʪʠʚʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʘʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ ʧʦʚʳʰʝʥʠʝ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥ ʜʝʩʷʪʴʶ ʰʘʛʘʤʠ, ʢʦʪʦʨʳʝ: ʚʳʜʝʣʷʶʪ ʩʪʝʡʢʭʦʣʜʝʨʦʚ ʠ ʬʦʨʤʠʨʫʶʪ ʤʥʦʞʝʩʪʚʦ 

ʥʘʠʙʦʣʝʝ ʚʣʠʷʪʝʣʴʥʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʤʦʜʝʣʠʨʫʶʪ ʚʟʘʠʤʦʩʚʷʟʠ ʚ ʚʳʜʝʣʝʥʥʦʡ ʛʨʫʧʧʝ, ʠ ʬʦʨʤʠʨʫʶʪ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʝʡ ʥʘ 

ʦʩʥʦʚʝ ʩʦʚʧʘʜʝʥʠʷ ʠʥʪʝʨʝʩʦʚ, ʚʣʠʷʥʠʷ ʥʘ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ, ʧʦ ʠʭ ʧʦʚʝʜʝʥʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʮʝʥʘʨʠʝʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ.  
ʂʣʯʁʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʳ ʧʦʚʳʰʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʘʤʠ ʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʧʨʦʘʢʪʠʚʥʦʩʪʴ. 

S. D. BUSHUYEV, M. Y. SHKURO, B. Y. KOZYR 

PROACTIVE PROJECT MA NAGEMENT OF ENSURING  THE ENERGY EFFICIENC Y OF 

MUNICIPAL INFRASTRUCT URE 

The analysis of scientific and practical developments on the identification and classification of stakeholders, the definition of centers of influence on 

projects. It is shown that in literary sources insufficient attention is paid to aspects of proactive stakeholder engagement in project management, the 
specifics of projects to improve municipal energy efficiency are not taken into account. In this article, it was proposed to introduce the concept of the 

basis of proactivity, the roles of stakeholders of projects to improve municipal energy efficiency and the strength of their influence on management 

decision-making are defined. A model of stakeholders of such projects is proposed, taking into account the implementation of their proactive impact. 
The model identifies stakeholders, their roles in projects to improve municipal energy efficiency, and proposes appropriate proactive bases. The 

principles of the implementation of proactive communication of the project team to improve municipal energy efficiency with stakeholders are 

formulated: the principle of common values, the principle of priority, and the principle of continuous monitoring, the principle of effective feedback 

and the principle of strategic partnership. A method of proactive communication of the project management system has also been developed, which 

will allow proactive project management to increase municipal energy efficiency. The method is determined by ten steps that: isolate stakeholders and 

form a set of the most influential stakeholders, model interconnections in the selected group, and form a system of interconnections based on the 
coincidence of interests, influences on the target function, their behavior and rational scenarios of the stakeholders.  

Keywords: municipal energy efficiency improvement projects, municipal infrastructure, project and program management, proactivity.

ɺʩʪʫʧ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʢʝʨʽʚʥʠʮʪʚʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʟʫʤʽʻ, ʱʦ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʚʧʣʠʚʘʶʪʴ ʥʝ 

ʪʽʣʴʢʠ ʦʙʩʷʛʠ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʷʢʽʩʪʴ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ. ʉʧʨʠʡʥʷʪʪʷ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʧʦʞʠʚʘʯʘʤʠ, ɿʄɯ, ʧʝʚʥʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ ʛʨʫʧʘʤʠ 
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ʥʘʩʝʣʝʥʥʷ, ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʪʘ ʽʥ. ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʛʨʫʧʘʤʠ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʫʩʚʽʜʦʤʣʶʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʷʢ 

ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʝ ʫʧʨʘʚʣʽʥʩʴʢʝ ʟʘʚʜʘʥʥʷ. 

ɿʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ 

ʛʨʫʧʠ ʣʶʜʝʡ (ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʡ), ʯʠʡ ʚʥʝʩʦʢ (ʨʦʙʦʪʘ, 

ʢʘʧʽʪʘʣ, ʨʝʩʫʨʩʠ, ʢʫʧʽʚʝʣʴʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʪʘ ʽʥ.) ʻ 

ʦʩʥʦʚʦʶ ʫʩʧʽʭʫ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʅʘ ʪʣʽ ʧʦʩʪʽʡʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʘʨʠʬʽʚ ʥʘ 

ʝʥʝʨʛʦʥʦʩʽʾ, ʧʨʦʝʢʪʠ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʪʘʶʪʴ ʦʜʥʠʤʠ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ, ʦʩʦʙʣʠʚʦ ʚ 

ʤʫʥʽʮʠʧʘʣʴʥʦʤʫ ʩʝʢʪʦʨʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʰʚʠʜʢʘ ʪʘ 

ʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ 

(ʜʘʣʽ ï ʆʄʉɺ) ʟʽ ʚʩʽʤʘ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ 

ʪʘʢʠʭ ʧʨʦʝʢʪʽʚ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʨʝʘʣʽʟʘʮʽʾ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ. 

ʅʘ ʧʨʦʝʢʪ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʚ ʩʠʣʫ ʡʦʛʦ ʚʠʩʦʢʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ, ʩʦʮʽʘʣʴʥʦʾ ʽ ʝʢʦʥʦʤʽʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ, 

ʟʜʽʡʩʥʶʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ. 

ɺʘʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʥʦʩʠʥʘʤʠ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ (ʜʘʣʽ ï ʩʪʝʡʢʭʦʜʝʨʘʤʠ) ʪʘʢʦʞ 

ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʽʜʧʦʚʽʜʥʘ ʛʘʣʫʟʴ ʟʥʘʥʴ, 

ʥʘʨʽʚʥʽ ʟ ʽʥʰʠʤʠ ʜʝʚôʷʪʴʤʘ, ʚʠʜʽʣʝʥʘ ʷʢ ʦʢʨʝʤʘ ʫ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʤʫ ʫ ʩʚʽʪʽ ʩʪʘʥʜʘʨʪʽ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʘʤʠ PMBOK [1]. 

ʂʨʽʤ ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

ʧʨʦʝʢʪʽʚ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ (ʜʘʣʽ ï 

ʧʨʦʝʢʪ ʇʄɽ) ʥʘ ʥʘʰ ʧʦʛʣʷʜ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʘʢʪʠʚʥʽ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʘʪʴ ʆʄʉɺ ʤʦʞʣʠʚʽʩʪʶ ʥʝ ʪʽʣʴʢʠ ʚʯʘʩʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ ʦʯʽʢʫʚʘʥʴ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʘʣʝ 

ʽ ʤʦʜʝʣʶʚʘʪʠ ʾʭ ʧʦʚʝʜʽʥʢʫ. 

ʆʪʞʝ ʨʦʟʨʦʙʢʘ ʧʨʦʘʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ 

ʧʨʦʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʥʘʫʢʦʚʦʶ ʽ ʧʨʘʢʪʠʯʥʦʶ ʟʘʜʘʯʝʶ. 

 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʧʦʩʪʘʥʦʚʢʘ 

ʧʨʦʙʣʝʤʠ. ʇʠʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

ʨʦʟʚʠʚʘʣʦʩʷ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʨʫʙʽʞʥʠʭ [2ï4] ʪʘ 

ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ [5ï9], ʦʜʥʘʢ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʧʨʦʝʢʪʘʭ ʨʦʟʚʠʪʢʫ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʩʚʽʪʣʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʊʘʢ ʚ [2] ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʜʦʩʚʽʜ ʦʨʛʘʥʽʟʘʮʽʡ 

ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʱʦʜʦ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʨʽʟʥʽ ʛʨʫʧʠ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ ʧʨʠ ʩʪʨʘʪʝʛʽʯʥʦʤʫ 

ʧʣʘʥʫʚʘʥʥʽ. ʇʦʢʘʟʘʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, 

ʜʦʚʝʜʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʨʫʧ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʪʘ ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʥʠʭ. ɺ ʮʽʣʦʤʫ 

ʢʦʥʩʪʨʫʢʮʽʷ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʧʨʦʝʢʪʘʭ ʤʫʥʽʮʠʧʘʣʴʥʦʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ, ʘʣʝ 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ (ʆʄʉɺ) ʥʝ 

ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ ʚʠʟʥʘʯʘʣʴʥʠʭ ʜʣʷ ʾʾ ʦʮʽʥʢʠ. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ, 

ʟʦʢʨʝʤʘ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʨʦʙʦʪʫ [3]. ɺ [3] ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʭ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʤʝʨʝʞʝʶ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ ï 

ʢʣʘʩʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ, ʟ ʽʥʰʦʛʦ ï ʫʧʨʘʚʣʽʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ (ʥʘʧʨʠʢʣʘʜ, 

ʧʝʚʥʘ ʩʦʮʽʘʣʴʥʘ ʛʨʫʧʘ ʘʙʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʧʨʦʝʢʪʫ) ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʦʯʽʢʫʚʘʥʴ 

ʽʥʰʦʾ. ʅʘʞʘʣʴ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʨʦʙʦʪʘ ʥʝ ʚʨʘʭʦʚʫʻ 

ʩʧʝʮʠʬʽʢʠ ʧʨʦʝʢʪʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʦʻʜʥʘʥʥʷ 

ʜʚʦʭ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ 

ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʠʪʘʥʴ ʧʨʠ 

ʙʘʛʘʪʦʘʩʧʝʢʪʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʥʠʤʠ, ʥʘʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚ ʧʨʦʝʢʪʘʭ ʇʄɽ ʚʠʨʽʰʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʽ 

ʧʨʦʙʣʝʤʠ, ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʚʟʘʻʤʦʜʽʾ ʟ 

ʤʝʨʝʞʝʶ ʩʪʝʡʢʭʦʣʜʝʨʽʚ. 

ʏʝʨʝʟ ʧʝʚʥʫ ʩʦʮʽʘʣʴʥʫ ʟʥʘʯʫʱʽʩʪʴ ʧʨʦʝʢʪʽʚ ʇʄɽ 

ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ 

ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʝʧʫʪʘʮʽʻʶ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʟʦʚʥʽʰʥʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ. ʎʠʤ 

ʧʠʪʘʥʥʷʤ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʫ [4]. ɺ ʮʽʡ ʨʦʙʦʪʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʨʝʧʫʪʘʮʽʾ ʨʽʟʥʠʭ ʬʽʥʘʥʩʦʚʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ ʩʚʽʪʫ ʪʘ ʧʨʠʚʝʜʝʥʽ ʧʝʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʾʾ 

ʤʦʜʝʣʶʚʘʥʥʷ ï ʩʽʪʢʦʚʠʡ ʘʥʘʣʽʟ, ʨʝʧʫʪʘʮʽʡʥʠʡ ʨʘʜʘʨ, 

ʛʽʩʪʦʛʨʘʤʥʠʡ ʘʥʘʣʽʟ ʟʘ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʥʘʜʘʻʪʴʩʷ ʧʝʚʥʠʡ ʫʥʽʬʽʢʦʚʘʥʠʡ 

ʰʘʙʣʦʥ ʜʽʡ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʝʧʫʪʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ 

ʟʦʚʥʽʰʥʽʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ. ʉʽʪʢʦʚʠʡ ʪʘ ʛʽʩʪʦʛʨʘʤʥʠʡ 

ʘʥʘʣʽʟ ʟʘ ʩʧʝʮʠʬʽʯʥʠʤʠʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʝʢʪʽʚ ʇʄɽ 

ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʧʣʘʥʫ ʟʘʭʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʝʧʫʪʘʮʽʾ 

ʆʄʉɺ ʚ ʨʘʤʢʘʭ ʩʪʨʘʪʝʛʽʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʋʢʨʘʾʥʠ. 

ɺ ʨʦʙʦʪʽ [5] ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ ʩʠʩʪʝʤʥʦʾ 

ʜʠʥʘʤʽʢʠ ʪʘ ʮʝʥʪʨʠ ʚʧʣʠʚʫ ʚ ʧʨʦʝʢʪʘʭ ʨʦʟʚʠʪʢʫ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʤʦʞʫʪʴ ʩʪʘʪʠ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʧʨʦʮʝʩʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ ʧʨʦʝʢʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʆʜʥʘʢ, ʚ ʨʦʙʦʪʽ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʧʨʦʘʢʪʠʚʥʘ ʩʢʣʘʜʦʚʘ ʨʦʣʽ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʚʽʜʥʦʩʠʥʘʭ ʽʟ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ. 

ɺ ʨʦʙʦʪʽ [6] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʛʘʣʴʥʫ ʩʭʝʤʫ 

ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʞʠʪʣʦʚʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʟʘʮʽʢʘʚʣʝʥʠʭ 

ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥʥʦʩʪʝʡ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʮʷ 

ʩʭʝʤʘ ʪʘʢʦʞ ʥʝ ʚʨʘʭʦʚʫʻ ʧʨʦʘʢʪʠʚʥʫ ʩʢʣʘʜʦʚʫ ʪʘ ʧʽʩʣʷ 

ʥʘʜʘʥʥʷ ʾʡ ʩʧʝʮʠʬʽʢʠ ʧʨʦʝʢʪʽʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʾʾ ʫ ʚʠʛʣʷʜʽ ʤʝʪʦʜʫ ʧʨʦʘʢʪʠʚʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʚ ʇʄɽ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞʽ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ 

ʇʄɽ ʥʝʦʙʭʽʜʥʘ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ. ɿʦʢʨʝʤʘ, ʚ ʨʦʙʦʪʽ [7] 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʟʘ ʨʽʟʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʩʬʝʨʘʤʠ ʪʘ ʨʽʚʥʷʤʠ ʚʧʣʠʚʫ. ʏʘʩʪʠʥʘ ʪʘʢʠʭ 

ʦʟʥʘʢ ʤʦʞʝ ʙʫʪʠ ʚʨʘʭʦʚʘʥʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʇʄɽ. 

ʇʠʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʛʨʦʟʘʤʠ, ʷʢʠʤ ʧʨʠʩʚʷʯʝʥʦ 

ʨʦʙʦʪʫ [8], ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʚ ʧʨʦʝʢʪʘʭ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʅʘʚʝʜʝʥʽ ʚ ʮʽʡ 

ʨʦʙʦʪʽ ʧʨʠʥʮʠʧʠ ʧʨʦʪʠʜʽʾ ʟʘʛʨʦʟʘʤ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʮʽʥʥʦʩʪʝʡ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʩʧʝʮʠʬʽʢʠ 

ʇʄɽ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ɺʨʘʭʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʚ 

ʧʦʨʪʬʝʣʴʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ʚ ʢʦʥʪʝʢʩʪʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 
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ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʝʥʦ ʚ ʨʦʙʦʪʽ [9]. ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʚ 

ʨʦʙʦʪʽ ʩʢʦʥʮʝʥʪʨʦʚʘʥʦ ʥʘ ʝʢʦʥʦʤʽʯʥʽʡ ʙʝʟʧʝʮʽ 

ʋʢʨʘʾʥʠ. ʆʜʥʘʢ ʥʝ ʚʨʘʭʦʚʘʥʽ ʪʘʢʽ ʦʟʥʘʢʠ ʷʢ: 

ʧʨʦʘʢʪʠʚʥʽʩʪʴ, ʟʚôʷʟʦʢ ʩʪʨʘʪʝʛʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟ 

ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ ʪʘ 

ʾʭ ʚʧʣʠʚ ʥʘ ʦʯʽʢʫʚʘʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. ʇʦʪʨʝʙʫʻ 

ʦʢʨʝʤʦʾ ʨʦʟʨʦʙʢʠ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʨʪʬʝʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɼʦʪʠʯʥʠʤ ʘʩʧʝʢʪʦʤ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʻ ʧʨʠʥʮʠʧ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ ʪʘʢʝ 

ʫʧʨʘʚʣʽʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ï ʧʨʠʥʮʠʧ ʧʨʦʘʢʪʠʚʥʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʫ 

ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʫ 

ʧʨʘʮʷʭ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ [10ï12]. 

ʅʘʧʨʠʢʣʘʜ, ʚ ʨʦʙʦʪʽ [10] ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʘʢʪʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʚʥʠʤʠ ʛʨʫʧʘʤʠ ʦʩʽʙ. 

ʅʘ ʦʩʥʦʚʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʝʡ 

ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ 

ʧʨʦʘʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʚʢʦʣʠʰʥʽʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʻ ʧʽʜˇʨʫʥʪʷ ʜʦ 

ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʘʩʧʝʢʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ 

ʧʨʦʝʢʪʽʚ ʇʄɽ ʥʘ ʨʽʚʥʽ ʚʠʢʦʥʘʚʮʽʚ. 

ɹʽʣʴʰ ʜʦʢʣʘʜʥʦ, ʽ ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʨʽʚʥʽ 

ʪʘʢʦʞ, ʧʨʦʘʢʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʣʘʩʴ ʟʦʢʨʝʤʘ ʚ [11]. ɺ 

ʨʦʙʦʪʽ [11] ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʯʦʪʠʨʴʦʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʘʢʪʠʚʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʟʘ ʰʽʩʪʴʤʘ 

ʜʦʤʝʥʘʤʠ (ʥʘʧʨʷʤʘʤʠ). ʅʘʞʘʣʴ, ʘʚʪʦʨ ʥʝ ʚʨʘʭʦʚʫʻ 

ʩʧʝʮʠʬʽʢʫ ʧʦʚʝʜʽʥʢʠ ʚ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʦʣʦʛʽʶ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʦʘʢʪʠʚʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʧʨʠʚʝʜʝʥʽ ʚ [12]. ɯʜʝʥʪʠʬʽʢʦʚʘʥʽ ʪʨʠ ʪʠʧʠ ʧʨʦʘʢʪʠʚʥʦʾ 

ʧʦʚʝʜʽʥʢʠ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʽ ʥʘʧʨʷʤʠ, ʷʢ ʚ ʩʝʨʝʜʠʥʫ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʪʘʢ ʽ ʚ ʙʽʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ 

ʥʘʰ ʧʦʛʣʷʜ, ʥʝ ʚʨʘʭʦʚʘʥʽ ʪʘʢʽ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʚ 

ʧʦʚʝʜʽʥʮʽ, ʷʢ ʮʽʥʥʦʩʪʽ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʦʜʥʘʢ 

ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʩʘʤʦʦʮʽʥʢʠ ʤʝʥʝʜʞʝʨʽʚ ʧʨʦʝʢʪʽʚ 

ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚ ʇʄɽ ʟʘ ʘʥʘʣʦʛʽʻʶ ʟ [12]. 

ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʨʦʙʽʪ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʫ ʛʘʣʫʟʽ ʧʨʦʝʢʪʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʙʫʣʘ ʨʦʙʦʪʘ [13]. ʆʜʥʘʢ, ʚ ʥʽʡ ʚʠʟʥʘʯʝʥʽ 

ʣʠʰʝ ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʽʜʭʦʜʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʮʽ ʨʦʟʨʦʙʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʧʨʠʢʣʘʜʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʟʦʢʨʝʤʘ ʽ ʚ 

ʧʨʦʝʢʪʘʭ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɺ ʨʦʙʦʪʽ [14] ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʘʢʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʟʤʽʥʫ ʜʝʷʢʠʭ ʨʠʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʧʠʪ, ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʧʦʪʨʝʙ ʨʠʥʢʫ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʝ ʜʦʩʪʘʪʥʴʦ ʚʨʘʭʦʚʫʻ 

ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʦʯʽʢʫʚʘʥʴ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ, 

ʷʢ ʚʥʫʪʨʽʰʥʽʭ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʭ. 

ɺ ʨʦʙʦʪʽ [15] ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʤʘʪʨʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʦʨʛʘʥʽʟʘʮʽʡ, ʘʣʝ 

ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʘʩʧʝʢʪʠ ʜʽʷʣʴʥʦʩʪʽ 

ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʦʨʛʘʥʽʚ. 

ʇʠʪʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʜʘʪʘʤʘʡʥʽʥʛʫ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʘʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʩʚʷʯʝʥʘ ʨʦʙʦʪʘ [16]. ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ 

ʟʨʦʙʣʝʥʠʡ ʥʘ ʧʨʦʮʝʩʘʭ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ, ʟʦʢʨʝʤʘ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʦʜʥʘʢ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʛʦʨʥʫʪʦ ʦʩʚʽʪʣʝʥʽ 

ʧʠʪʘʥʥʷ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʚ ʧʦʨʪʬʝʣʴʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʟʛʣʷʥʫʪʦ ʚ ʨʦʙʦʪʽ [17]. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʥʝ 

ʧʝʨʝʜʙʘʯʘʻ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘ ʘʥʘʣʽʟ ʚʧʣʠʚʽʚ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʽʚ, ʧʦʨʪʬʝʣʽʚ ʪʘ ʧʨʦʛʨʘʤ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʥʫʯʢʦʛʦ ʧʽʜʭʦʜʫ ʚ ʧʨʦʝʢʪʘʭ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟ ʢʨʠʪʠʯʥʠʤʠ 

ʨʠʟʠʢʘʤʠ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʨʦʙʦʪʽ [18]. ɯʪʝʨʘʮʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ, ʱʦ ʦʧʠʩʘʥʠʡ ʚ [18], ʥʝ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʧʨʦʝʢʪʘʭ ʇʄɽ. ɸʣʝ, ʥʘ ʥʘʰ 

ʧʦʛʣʷʜ, ʛʥʫʯʢʠʡ ʧʽʜʭʽʜ ʤʘʻ ʧʨʘʚʦ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʽʣʴʢʠ ʥʘ ʬʘʟʽ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʧʨʦʝʢʪʽʚ. 

ɺ [19] ʬʘʢʪʦʨ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʠ ʧʨʦʘʢʪʠʚʥʦʤʫ 

ʫʧʨʘʚʣʽʥʥʽ ʚʞʝ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɸʣʝ 

ʛʦʣʦʚʥʠʡ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʧʨʦʘʢʪʠʚʥʦʩʪʽ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʛʨʘʤʘʤʠ ʨʦʟʚʠʪʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʨʝʘʣʽʟʦʚʘʥʦʩʪʽ. 

ɺ [20] ʜʚʘ ʘʩʧʝʢʪʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ï 

ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʪʘ ʧʨʠʥʮʠʧ ʧʨʦʘʢʪʠʚʥʦʩʪʽ 

ʧʦʻʜʥʫʶʪʴʩʷ. ɺʠʜʽʣʝʥʽ ʧʝʨʚʠʥʽ ʪʘ ʚʪʦʨʠʥʥʽ 

ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʘʣʫʟʽ 

(ʧʨʦʤʠʩʣʦʚʦʩʪʽ), ʧʦʜʘʥʽ ʝʢʩʧʝʨʪʥʽ ʧʦʢʘʟʥʠʢʠ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʆʧʠʩʘʥʠʡ ʚʧʣʠʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʘʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʥʘ ʟʘʮʽʢʘʚʣʝʥʽ 

ʩʪʦʨʦʥʠ ʧʨʦʝʢʪʫ, ʘʣʝ ʥʝ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʝʚʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ 

ʪʘʢʠʭ ʩʪʨʘʪʝʛʽʡ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʫʻ ʥʝʚʠʨʽʰʝʥʫ 

ʯʘʩʪʠʥʫ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ ʚ ʛʘʣʫʟʽ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʫ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ 

ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʘʢʪʠʚʥʽ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʧʨʦʝʢʪʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙôʻʢʪʽʚ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʯʘʩʪʠʥʽ ʧʠʪʘʥʴ 

ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʝʢʪʽʚ ʽʟ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ. 

 

ʎʽʣʴ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʁ ʩʪʘʪʪʽ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʫ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʜʦ 

ʩʠʩʪʝʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʧʨʦʝʢʪʫ ʧʽʜʚʠʱʝʥʥʷ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ ʧʨʦʝʢʪʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ 

ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʟʘʩʪʦʩʫʚʘʪʠ ʧʨʠʥʮʠʧ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʜʦ ʩʠʩʪʝʤʠ 

ʢʦʤʫʥʽʢʘʮʽʾ ʧʨʦʝʢʪʫ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ 

ʧʨʦʝʢʪʫ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚʠʟʥʘʯʝʥʥʷ, 

ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽ ʨʦʣʽ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ; 

- ʧʦʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ 

ʇʄɽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʜʽʡʩʥʝʥʥʷ ʥʘ ʥʠʭ ʧʨʦʘʢʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ; 

- ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʤʝʪʦʜ ʧʨʦʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʇʄɽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ. 

 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʢʪʠʚʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʚ ʧʨʦʝʢʪʽ. 
ʈʦʟʛʣʷʥʝʤʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʧʠʩʘʥʠʭ ʘʩʧʝʢʪʽʚ ʧʨʦʝʢʪʠ 
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ʇʄɽ, ʟʘʧʨʦʧʦʥʫʚʘʚʰʠ ʥʘʫʢʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

ʚ ʧʨʦʝʢʪʽ. 

ʉʧʝʮʠʬʽʢʘ ʧʨʦʝʢʪʽʚ ʇʄɽ ʚʠʟʥʘʯʘʻ ʽ ʩʧʝʮʠʬʽʯʥʝ 

ʾʭ ʦʪʦʯʝʥʥʷ, ʱʦ ʚʠʤʘʛʘʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʩʥʦʚʥʽ 

ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʪʘʢʠʭ ʧʨʦʝʢʪʽʚ. ʆʜʥʘʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʫ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʜʦ 

ʩʪʝʡʢʭʦʣʜʝʨ-ʤʝʥʝʜʞʤʝʥʪʫ ʫ ʧʨʦʝʢʪʘʭ ʇʄɽ 

ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʣʶʚʘʥʥʷ ʜʝʷʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʤʽʞ 

ʧʨʠʥʮʠʧʦʤ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʽ ʧʽʜʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ. ʋ ʷʢʦʩʪʽ ʪʘʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ ʙʘʟʠʩʫ ʧʨʦʘʢʪʠʚʥʦʩʪʽ. 

ɺʠʟʥʘʯʝʥʥʷ 3.1. ɹʘʟʠʩ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ï ʘʩʧʝʢʪ 

ʘʙʦ ʧʘʨʘʤʝʪʨ ʜʽʷʣʴʥʦʩʪʽ ʟʘʮʽʢʘʚʣʝʥʦʾ ʩʪʦʨʦʥʠ ʧʨʦʝʢʪʫ, 

ʥʘ ʷʢʠʡ ʟʘʟʜʘʣʝʛʽʜʴ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʟ ʤʝʪʦʶ ʩʧʨʷʤʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʝʡʢʭʦʣʜʝʨʘ ʫ ʨʫʩʣʦ ʧʽʜʪʨʠʤʢʠ ʧʨʦʝʢʪʫ. 

ʇʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘʮʽʢʘʚʣʝʥʦʾ ʩʪʦʨʦʥʠ ʧʨʦʝʢʪʫ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʾʾ ʨʦʣʴ ʪʘ ʩʠʣʫ ʚʧʣʠʚʫ ʥʘ ʧʨʦʝʢʪ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʦʢʨʝʤʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ 

ʚ ʧʣʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʢʦʤʫʥʽʢʘʮʽʷʤʠ ʚ 

ʧʨʦʝʢʪʘʭ ʇʄɽ. 

ʈʦʣʴ ʟʘʮʽʢʘʚʣʝʥʦʾ ʩʪʦʨʦʥʠ ʚ ʧʨʦʝʢʪʘʭ ʇʄɽ ʤʦʞʝ 

ʙʫʪʠ ʦʜʥʽʻʶ ʟ ʥʘʩʪʫʧʥʠʭ: 

- ʈʝʛʫʣʷʪʦʨ. ʆʨʛʘʥ, ʱʦ ʨʦʟʨʦʙʣʷʻ ʪʘ/ʘʙʦ 

ʟʘʪʚʝʨʜʞʫʻ ʥʦʨʤʘʪʠʚʥʽ ʘʢʪʠ ʱʦʜʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʠʪʘʥʴ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

- ʉʫʙôʻʢʪ ʟʘʢʦʥʦʜʘʚʯʦʾ ʽʥʽʮʽʘʪʠʚʠ (ʜʘʣʽ ï ɿɯ). 

ʆʩʦʙʘ ʘʙʦ ʦʨʛʘʥ, ʜʦ ʧʦʚʥʦʚʘʞʝʥʴ ʷʢʦʛʦ ʚʭʦʜʠʪʴ 

ʨʦʟʨʦʙʢʘ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʟ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

- ʇʽʜʪʨʠʤʢʘ. ʆʨʛʘʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛ ʟʘʭʦʜʽʚ ʟ ʧʠʪʘʥʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

- ʌʽʥʘʥʩʫʚʘʥʥʷ. ʆʨʛʘʥ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ 

ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʇʄɽ. 

- ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ. ʆʩʦʙʘ ʘʙʦ ʦʨʛʘʥ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʝʢʪʥʠʡ ʧʽʜʭʽʜ ʚ ʇʄɽ. 

- ʆʙôʻʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʆʙôʻʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

- ʇʦʩʪʘʯʘʣʴʥʠʢ. ʇʦʩʪʘʯʘʣʴʥʠʢ ʨʽʰʝʥʴ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

- ɺʠʢʦʥʘʚʝʮʴ ʨʦʙʽʪ. ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʚʠʢʦʥʘʚʝʮʴ 

ʨʦʙʽʪ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʽʰʝʥʴ ʟ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʦʙôʻʢʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

- ʅʘʜʘʚʘʯ ʧʦʩʣʫʛ. ʆʩʦʙʘ ʘʙʦ ʦʨʛʘʥ, ʱʦ ʥʘʜʘʻ 

ʧʦʩʣʫʛʠ ʟ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʪʘ ʥʝʟʘʣʝʞʥʦʾ ʦʮʽʥʢʠ ʱʦʜʦ 

ʪʨʘʥʩʬʝʨʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʉʠʣʘ ʚʧʣʠʚʫ ʟʘʮʽʢʘʚʣʝʥʦʾ ʩʪʦʨʦʥʠ ʧʨʦʝʢʪʫ ʇʄɽ 

ʤʦʞʝ ʙʫʪʠ: 

- ɺʠʩʦʢʘ (ɺ). ɿʘʮʽʢʘʚʣʝʥʘ ʩʪʦʨʦʥʘ ʤʦʞʝ 

ʽʥʽʮʽʶʚʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʨʠʧʠʥʝʥʥʷ ʘʙʦ 

ʧʨʦʜʦʚʞʝʥʥʷ ʧʨʦʝʢʪʫ ʇʄɽ, ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ 

ʧʨʦʝʢʪʽʚ ʟʘ ʢʦʥʪʨʦʣʴʥʠʤʠ ʚʽʭʘʤʠ. 

- ʉʝʨʝʜʥʷ (ʉ). ɿʘʮʽʢʘʚʣʝʥʘ ʩʪʦʨʦʥʘ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʥʘ ʫʧʨʘʚʣʽʥʩʴʢʽ ʪʘ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʧʨʦʝʢʪʫ 

ʇʄɽ. ɺʽʜʧʦʚʽʜʘʻ ʟʘ ʧʦʩʪʘʯʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʝʢʪʫ 

ʇʄɽ. 

- ʅʠʟʴʢʘ (ʅ). ʄʘʻ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʪʝʭʥʽʯʥʽ ʪʘ 

ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʨʦʝʢʪʫ ʇʄɽ. ʄʦʞʝ 

ʽʥʽʮʽʶʚʘʪʠ ʟʤʽʥʫ ʪʘʢʠʭ ʨʽʰʝʥʴ ʚ ʤʘʡʙʫʪʥʽʭ ʧʨʦʝʢʪʘʭ 

ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʨʦʝʢʪʫ 

ʇʄɽ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʙʘʟʠʩʫ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 - ʄʦʜʝʣʴ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ ʇʄɽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʜʽʡʩʥʝʥʥʷ ʥʘ ʥʠʭ ʧʨʦʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ˉ ɿʘʮʽʢʘʚʣʝʥʘ ʩʪʦʨʦʥʘ (ʩʪʝʡʢʭʦʣʜʝʨ) ʈʦʣʴ ʫ ʧʨʦʝʢʪʽ ʇʄɽ 
ʉʠʣʘ ʚʧʣʠʚʫ 

ʥʘ ʧʨʦʝʢʪ 
ɹʘʟʠʩ ʧʨʦʘʢʪʠʚʥʦʩʪʽ 

1. ɺʝʨʭʦʚʥʘ ʈʘʜʘ ʋʢʨʘʾʥʠ ʈʝʛʫʣʷʪʦʨ ɺ ɿʘʢʦʥʦʧʨʦʝʢʪʠ 

2. ʇʨʝʟʠʜʝʥʪ ʋʢʨʘʾʥʠ ʉʫʙôʻʢʪ ɿɯ ɺ ʇʽʜʛʦʪʦʚʣʝʥʽ ʧʨʦʝʢʪʠ ʨʽʰʝʥʴ 

3. ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʈʝʛʫʣʷʪʦʨ ɺ ʇʽʜʛʦʪʦʚʣʝʥʽ ʧʨʦʝʢʪʠ ʨʽʰʝʥʴ 

4. ʄʽʥʨʝʛʽʦʥʙʫʜ ʈʝʛʫʣʷʪʦʨ ɺ ʇʽʜʛʦʪʦʚʣʝʥʽ ʧʨʦʝʢʪʠ ʨʽʰʝʥʴ 

5. ɼʝʨʞʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʇʽʜʪʨʠʤʢʘ ɺ ʇʽʜʛʦʪʦʚʣʝʥʽ ʧʨʦʝʢʪʠ ʨʽʰʝʥʴ 

6. ʌʦʥʜ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʌʽʥʘʥʩʫʚʘʥʥʷ ʉ ʇʨʠʙʫʪʢʦʚʽʩʪʴ ʧʨʦʝʢʪʫ 

7. ɻʨʦʤʘʜʩʴʢʘ ʨʘʜʘ ʧʨʠ ʄʽʥʨʝʛʽʦʥʙʫʜʽ ʇʽʜʪʨʠʤʢʘ ʉ ʇʦʟʠʪʠʚʥʠʡ ʨʝʟʦʥʘʥʩ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ 

8. ʄʽʩʮʝʚʘ ʜʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ɺ ʇʦʟʠʪʠʚʥʠʡ ʨʝʟʦʥʘʥʩ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ 

9. ʊʝʨʠʪʦʨʽʘʣʴʥʘ ʛʨʦʤʘʜʘ ʇʽʜʪʨʠʤʢʘ ɺ ɽʢʦʥʦʤʽʷ ʢʦʰʪʽʚ, ʨʦʟʚʠʪʦʢ 

ʛʨʦʤʘʜʠ 

10. ɼʝʨʞʘʚʥʽ ʪʘ ʢʦʤʫʥʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʆʙôʻʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʉ ʇʨʠʙʫʪʦʢ, ʽʤʽʜʞ 

11. ʆʙôʻʜʥʘʥʥʷ ʩʧʽʚʚʣʘʩʥʠʢʽʚ 

ʙʘʛʘʪʦʢʚʘʨʪʠʨʥʠʭ ʙʫʜʠʥʢʽʚ 

ʆʙôʻʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʅ ɽʢʦʥʦʤʽʷ ʢʦʰʪʽʚ, ʨʦʟʚʠʪʦʢ 

ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ 

12. ʂʦʤʘʥʜʘ ʧʨʦʝʢʪʫ ʇʄɽ ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʉ ɯʤʽʜʞ ʢʦʤʘʥʜʠ ʽ ʾʾ ʫʯʘʩʥʠʢʽʚ 

13. ʇʽʜʨʷʜʥʠʢʠ ï ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʨʽʰʝʥʴ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʇʦʩʪʘʯʘʣʴʥʠʢ ʉ ʇʨʠʙʫʪʦʢ, ʽʤʽʜʞ 

14. ʇʽʜʨʷʜʥʠʢʠ ï ʧʨʦʝʢʪʘʥʪʠ ɺʠʢʦʥʘʚʝʮʴ ʨʦʙʽʪ ʅ ʇʨʠʙʫʪʦʢ, ʽʤʽʜʞ 

15. ʇʽʜʨʷʜʥʠʢʠ ï ʚʠʢʦʥʘʚʮʽ ʨʦʙʽʪ ʟ 

ʤʦʥʪʘʞʫ ʩʠʩʪʝʤ 

ɺʠʢʦʥʘʚʝʮʴ ʨʦʙʽʪ ʅ ʇʨʠʙʫʪʦʢ, ʽʤʽʜʞ 

16. ʇʽʜʨʷʜʥʠʢʠ ï ʦʙʩʣʫʛʦʚʫʶʯʽ ʢʦʤʧʘʥʽʾ ɺʠʢʦʥʘʚʝʮʴ ʨʦʙʽʪ ʅ ʇʨʠʙʫʪʦʢ, ʽʤʽʜʞ 

17. ʅʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ ɺʠʢʦʥʘʚʝʮʴ ʨʦʙʽʪ ʅ ʇʨʠʙʫʪʦʢ, ʽʤʽʜʞ 

18. ʅʝʟʘʣʝʞʥʽ ʝʢʩʧʝʨʪʠ ʅʘʜʘʚʘʯ ʧʦʩʣʫʛ ʅ ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ 
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ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʇɯè.  

ʉʝʨʽʷ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ. 2019. ˉ 1 (1326) 7 

ʄʝʪʦʶ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡ ʟʽ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʫ ʇʄɽ ʻ ʟʙʽʣʴʰʝʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʥʘ ʩʪʽʡʢʽʡ 

ʪʨʘʻʢʪʦʨʽʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʝʢʪʫ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʝ 

ʧʽʜˇʨʫʥʪʷ. ɼʣʷ ʮʴʦʛʦ ʩʬʦʨʤʫʣʶʻʤʦ ʧʨʠʥʮʠʧʠ 

ʟʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ 

ʢʦʤʘʥʜʠ ʧʨʦʝʢʪʫ ʇʄɽ ʟ ʡʦʛʦ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ: 

- ʧʨʠʥʮʠʧ ʩʧʽʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ (ʟʥʘʭʦʜʞʝʥʥʷ ʫ 

ʢʦʞʥʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʬʦʨʤʫʣʶʚʘʥʥʷ ʾʾ ʫ ʚʠʛʣʷʜʽ 

ʮʽʥʥʦʩʪʽ, ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʮʽʻʾ ʮʽʥʥʦʩʪʽ ʷʢ ʩʧʽʣʴʥʦʾ 

ʮʽʥʥʦʩʪʽ ʟ ʧʨʦʝʢʪʦʤ ʇʄɽ); 

- ʧʨʠʥʮʠʧ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ (ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ 

ʢʝʨʫʚʘʪʠʩʷ ʧʨʽʦʨʠʪʝʪʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʨʠʚʘʙʣʠʚʦʩʪʽ 

ʨʽʰʝʥʴ ʟ ʚʧʣʠʚʦʤ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ); 

- ʧʨʠʥʮʠʧ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʧʨʦʚʝʜʝʥʥʷ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʘʙʦ ʚʠʤʽʨʫ ʚʽʜʥʦʰʝʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʜʦ ʧʨʦʝʢʪʫ ʇʄɽ, ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʫʧʝʥʶ ʧʽʜʪʨʠʤʢʠ ʘʙʦ ʩʧʨʦʪʠʚʫ ʧʨʦʝʢʪʫ ʟ ʙʦʢʫ 

ʢʦʞʥʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘ); 

- ʧʨʠʥʮʠʧ ʧʦʩʪʽʡʥʦʩʪʽ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ (ʧʦʩʪʽʡʥʘ ʢʦʤʫʥʽʢʘʮʽʷ ʟʽ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ, ʦʪʨʠʤʘʥʥʷ ʟʘʧʠʪʽʚ ʽ ʚʽʜʧʨʘʚʢʘ 

ʧʦʚʥʦʮʽʥʥʠʭ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʧʨʦʚʝʜʝʥʥʷ 

ʩʝʩʽʡ ʩʧʽʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʧʨʦʝʢʪʫ ʇʄɽ, ʟʘʣʫʯʝʥʥʷ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʜʦ ʧʨʠʡʥʷʪʪʷ ʢʣʶʯʦʚʠʭ ʨʽʰʝʥʴ ʧʦ 

ʧʨʦʝʢʪʫ); 

- ʧʨʠʥʮʠʧ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 

(ʤʦʪʠʚʘʮʽʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʜʦ ʫʯʘʩʪʽ ʫ ʧʨʦʝʢʪʽ ʇʄɽ 

ʯʝʨʝʟ ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʧʘʨʪʥʝʨʩʪʚʘ ï ʟʘʣʫʯʝʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘ ʜʦ ʤʘʡʙʫʪʥʽʭ 

ʧʨʦʝʢʪʽʚ ʇʄɽ ʫ ʨʘʟʽ ʫʩʧʽʰʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʤʝʞʘʭ 

ʧʦʪʦʯʥʦʛʦ ʧʨʦʝʢʪʫ). 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʘʢʪʠʚʥʠʭ ʤʦʜʝʣʽ ʽ 

ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ.  
ʅʘ ʙʘʟʽ ʚʠʟʥʘʯʝʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʟʘʧʨʦʧʦʥʫʻʤʦ 

ʤʝʪʦʜ ʧʨʦʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʦʤ ʇʄɽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʫ ʚʠʛʣʷʜʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʄʝʪʦʜ ʧʨʦʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ
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1. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʨʦʝʢʪʫ ʇʄɽ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʇʄɽ ʫ ʦʩʦʙʽ 

ʢʦʤʘʥʜʠ ʧʨʦʝʢʪʫ ʤʘʻ ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʫ F ʫʩʽʭ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʷʢʽ ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʝʢʪʫ 

ʇʄɽ ʘʙʦ ʫ ʭʦʜʽ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʪʠʤ ʯʠ ʽʥʰʠʤ ʯʠʥʦʤ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʝʢʪ ʇʄɽ. ɿʘʮʽʢʘʚʣʝʥʽʩʪʴ 

ʩʪʝʡʢʭʦʣʜʝʨʫ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʠʡ ʟʥʘʢ ʽ ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ 

ʩʠʣʴʥʦʛʦ ʩʧʨʦʪʠʚʫ ʧʨʦʝʢʪʫ ʇʄɽ ʜʦ ʡʦʛʦ ʩʠʣʴʥʦʾ 

ʧʽʜʪʨʠʤʢʠ. 

ʌʦʨʤʘʣʽʟʫʶʯʠ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ Z ʩʪʝʡʢʭʦʣʜʝʨʽʚ F 

ʚ ʤʝʞʘʭ ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ, ʩʬʦʨʤʫʣʶʻʤʦ: 
i

i
F Z" $ , i

Z ={çʩʠʣʴʥʠʡ ʩʧʨʦʪʠʚè, çʩʧʨʦʪʠʚè, 

çʥʝʟʥʘʯʥʠʡ ʩʧʨʦʪʠʚè, çʥʝʡʪʨʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷè, 

çʥʝʟʥʘʯʥʘ ʧʽʜʪʨʠʤʢʘè, çʧʽʜʪʨʠʤʢʘè, çʩʠʣʴʥʘ 

ʧʽʜʪʨʠʤʢʘè}. 

2. ɺʠʜʽʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ 

ʧʨʦʝʢʪʫ ʇʄɽ. 

ɿ ʫʩʽʻʾ ʤʥʦʞʠʥʠ F ʫʩʽʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʨʦʝʢʪʫ 

ʇʄɽ ʤʝʪʦʜʦʤ ʦʮʽʥʶʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʶ ʛʨʫʧʦʶ 

ʚʠʜʽʣʷʻʪʴʩʷ ʤʥʦʞʠʥʘ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ F . 

3. ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʥʘʡʙʽʣʴʰ 

ʚʧʣʠʚʦʚʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʇʄɽ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ F  

ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʠʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʨʦʝʢʪʫ ʇʄɽ 

ʩʢʣʘʜʘʻʪʴʩʷ ʾʭ ʤʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ, ʧʨʠʯʦʤʫ: 

 { }1 2 3
, , ( , )i i i iF F F F j k= ,  

ʜʝ     
1

iF  ï ʤʥʦʞʠʥʘ ʮʽʥʥʦʩʪʝʡ ʽ-ʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘ; 

2

iF  ï ʤʥʦʞʠʥʘ ʩʪʨʘʪʝʛʽʡ ʽ-ʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘ; 

3
( , )iF j k  ï ʤʥʦʞʠʥʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

-̔ʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʡʦʛʦ k-ʦʶ 

ʪʠʧʦʚʦʶ ʨʝʘʢʮʽʶ ʥʘ j-ʪʫ ʪʠʧʦʚʫ ʩʠʪʫʘʮʽʶ. 

4. ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ï ʾʭ ʚʧʣʠʚʫ ʥʘ ʧʨʦʝʢʪ ʇʄɽ. 

ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʨʝʟʫʣʴʪʘʪʫ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʝʡʢʭʦʣʜʝʨʘ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʦʝʢʪʦʤ 

ʇʄɽ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ: 

 { }1 2
, ,...,i i i i

L
F F F F= ,  

ʜʝ L ï ʢʽʣʴʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ -̔ʛʦ 

ʩʪʝʡʢʭʦʣʜʝʨʘ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ. 

5. ʈʦʟʨʦʙʢʘ ʙʘʟʠʩʫ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ 

ʩʪʝʡʢʭʦʣʜʝʨʘ. 

ɺʠʟʥʘʯʘʶʪʴʩʷ ʪʦʯʢʠ ʧʨʠʢʣʘʜʝʥʥʷ ʚʧʣʠʚʫ iF  ʥʘ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ iF  ʟ ʙʦʢʫ ʧʨʦʝʢʪʫ ʇʄɽ, ʪʦʙʪʦ ʘʩʧʝʢʪʽʚ, 

ʥʘ ʷʢʽ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ 

ʜʣʷ ʩʧʨʷʤʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʪʝʡʢʭʦʣʜʝʨʘ ʫ ʨʫʩʣʦ 

ʧʽʜʪʨʠʤʢʠ ʧʨʦʝʢʪʫ. 

6. ɺʠʟʥʘʯʝʥʥʷ ʧʫʯʢʽʚ ʩʧʽʚʧʘʜʽʥʥʷ ʽʥʪʝʨʝʩʽʚ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʱʦ ʻ ʧʦʪʝʥʮʽʡʥʠʤʠ ʢʘʪʘʣʽʟʘʪʦʨʘʤʠ 

ʨʦʟʚʠʪʢʫ ʧʨʦʝʢʪʫ (ʦʩʝʨʝʜʢʠ ʧʽʜʪʨʠʤʢʠ), ʽ ʧʫʯʢʽʚ 

ʩʧʽʚʧʘʜʽʥʥʷ ʽʥʪʝʨʝʩʽʚ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʱʦ ʻ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʽʥʛʽʙʽʪʦʨʘʤʠ ʨʦʟʚʠʪʢʫ ʧʨʦʝʢʪʫ 

(ʦʩʝʨʝʜʢʠ ʩʧʨʦʪʠʚʫ). ʊʦʙʪʦ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʤʥʦʞʠʥʠ 

ʮʽʥʥʦʩʪʝʡ ʩʪʝʡʢʭʦʣʜʝʨʽʚ  

 { }{ }{ }1 2 1 2

1 1 1 1 1 1
, ,..., , , ,..., ,...n n n n mF F F F F F+ + +

. 

7. ʈʦʟʨʦʙʢʘ ʤʥʦʞʠʥʠ ʚʧʣʠʚʽʚ ʥʘ ʦʢʨʝʤʠʭ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʽ ʛʨʫʧʠ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ï ʷʢ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʫ ʜʣʷ 

ʩʧʨʷʤʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʪʝʡʢʭʦʣʜʝʨʘ ʫ ʨʫʩʣʦ 

ʧʽʜʪʨʠʤʢʠ ʧʨʦʝʢʪʫ. ʊʦʙʪʦ ʨʦʟʨʦʙʢʘ ʤʥʦʞʠʥʠ ʚʧʣʠʚʽʚ 
iF  ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʇʄɽ ʥʘ ʦʢʨʝʤʦʛʦ ʽ-

ʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘ ʪʘ ʤʥʦʞʠʥʠ ʚʧʣʠʚʽʚ 
G j

F  ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʇʄɽ ʥʘ j-ʪʫ ʛʨʫʧʫ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʮʽʥʥʦʩʪʽ ʷʢʠʭ ʩʧʽʚʧʘʜʘʶʪʴ. 

8. ʄʦʜʝʣʶʚʘʥʥʷ. ʄʦʜʝʣʶʻʪʴʩʷ ʧʦʚʝʜʽʥʢʘ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ; ʧʫʯʢʠ ʽʥʪʝʨʝʩʽʚ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, 

ʚʠʥʠʢʘʶʪʴ; ʚʧʣʠʚʠ ʥʘ ʩʪʝʡʢʭʦʣʜʝʨʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʬʦʨʤʫʣʶʶʪʴʩʷ ʤʥʦʞʠʥʘ ʩʮʝʥʘʨʥʠʭ 

ʤʦʜʝʣʝʡ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. ʊʦʙʪʦ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ: 

 { }1 2

1 1 1
, , ,...,

Gi i n j
F F F F F F  , 

ʜʝ    iF  ï ʚʧʣʠʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʇʄɽ ʥʘ 

ʦʢʨʝʤʦʛʦ -̔ʛʦ ʩʪʝʡʢʭʦʣʜʝʨʘ; 
G j

F  ï ʚʧʣʠʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʇʄɽ 

ʥʘ j-ʪʫ ʛʨʫʧʫ ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʮʽʥʥʦʩʪʽ ʷʢʠʭ 

ʩʧʽʚʧʘʜʘʶʪʴ. 

9. ʋʪʦʯʥʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʽ 

ʦʙʤʝʞʝʥʴ, ʚʠʙʽʨ ʢʨʘʱʦʾ ʩʮʝʥʘʨʥʦʾ ʤʦʜʝʣʽ ʟ ʤʥʦʞʠʥʠ 

ʩʮʝʥʘʨʥʠʭ ʤʦʜʝʣʝʡ. ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʜʣʷ ʧʨʦʝʢʪʫ 

ʇʄɽ ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʷʢ ʤʘʢʩʠʤʽʟʘʮʽʷ 

ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʩʧʽʚʧʨʘʮʽ ʽʟ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

ʧʨʦʝʢʪʫ ʇʄɽ ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʨʦʝʢʪʫ ʤʦʞʝ 

ʤʘʪʠ ʨʽʟʥʝ ʥʘʧʦʚʥʝʥʥʷ. ʆʙʤʝʞʝʥʥʷʤʠ ʙʫʜʫʪʴ ʙʶʜʞʝʪ 

ʥʘ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʪʘ 

ʯʘʩʦʚʽ ʨʘʤʢʠ ʧʨʦʝʢʪʫ. 

10. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʮʝʥʘʨʽʾʚ, ʤʦʥʽʪʦʨʠʥʛ 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʢʦʨʝʢʮʽʷ ʤʦʜʝʣʝʡ ʤʝʪʦʜʫ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʩʣʽʜʢʫʚʘʥʥʷ ʟʘ ʧʦʚʝʜʽʥʢʦʶ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʨʦʝʢʪʫ ʇʄɽ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʭ ʩʮʝʥʘʨʥʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʦʤ ʇʄɽ. ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʧʨʦʭʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʮʝʥʘʨʥʠʭ ʤʦʜʝʣʝʡ ʽ ʾʭ ʢʦʨʝʢʮʽʷ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ. 

 

ʆʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʘʢʪʠʚʥʠʭ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʮʽʡ ʩʪʘʪʪʽ, ʻ ʟʘʢʦʥʦʤʽʨʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʨʦʙʦʪʠ 

ʘʚʪʦʨʽʚ [21ï23] ʥʘʜ ʬʦʨʤʘʣʽʟʘʮʽʻʶ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ 

ʧʨʦʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʪʴ: 

- ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʟʥʘʥʥʷ ʱʦʜʦ ʟʘʮʽʢʘʚʣʝʥʠʭ 

ʩʪʦʨʽʥ ʧʨʦʝʢʪʽʚ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ; 

- ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ; 

- ʧʣʘʥʫʚʘʪʠ ʜʽʾ ʥʘ ʫʧʝʨʝʜʞʝʥʥʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʽʟ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʦʝʢʪʫ ʟʘʜʣʷ ʫʥʠʢʥʝʥʥʷ ʾʭ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʝʢʪ. 
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- ʚʨʘʭʦʚʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʽ ʧʝʨʝʭʨʝʱʝʥʥʷ 

ʽʥʪʝʨʝʩʽʚ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ ʧʽʜʚʠʱʝʥʥʷ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʅʝʜʦʣʽʢʦʤ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʪʝ, ʱʦ ʟʘ ʾʭ 

ʜʦʧʦʤʦʛʦʶ ʥʝʤʦʞʣʠʚʦ ʢʝʨʫʚʘʪʠ ʨʝʧʫʪʘʮʽʡʥʠʤ 

ʘʩʧʝʢʪʦʤ ʧʨʦʝʢʪʽʚ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʂʦʨʠʩʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʽ, ʧʨʠʥʮʠʧʽʚ ʽ 

ʤʝʪʦʜʫ ʧʨʦʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʦʤ ʇʄɽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʧʦʣʷʛʘʻ ʫ 

ʪʦʤʫ, ʱʦ ʟʘʟʥʘʯʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʩʫʢʫʧʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʘʪʴ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽhʝʥʴ ʫ ʧʨʦʝʢʪʽ ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʦʙʨʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦʮʽʣʴʥʦ 

ʧʨʦʜʦʚʞʠʪʠ ʫ ʨʫʩʣʽ ʚʪʽʣʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʽ ʽ 

ʤʝʪʦʜʫ ʫ ʚʠʛʣʷʜʽ ʘʣʛʦʨʠʪʤʫ ʽ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. 

 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʫ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʜʦ 

ʩʠʩʪʝʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʧʨʦʝʢʪʫ ʧʽʜʚʠʱʝʥʥʷ 

ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ ʧʨʦʝʢʪʫ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

- ʜʦʩʣʽʜʞʝʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʫ 

ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʜʦ ʩʠʩʪʝʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʧʨʦʝʢʪʫ 

ʧʽʜʚʠʱʝʥʥʷ ʤʫʥʽʮʠʧʘʣʴʥʦʾ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʽʟ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʦʝʢʪʫ; ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʠʩʫ ʧʨʦʘʢʪʠʚʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʦ ʤʦʞʣʠʚʽ 

ʨʦʣʽ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʫ ʧʨʦʝʢʪʽ;  

- ʧʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʴ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ 

ʇʄɽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʜʽʡʩʥʝʥʥʷ ʥʘ ʥʠʭ ʧʨʦʘʢʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ; ʚ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʦ ʙʘʟʠʩ ʧʨʦʘʢʪʠʚʥʦʩʪʽ ʜʣʷ 

ʢʦʞʥʦʾ ʟʘʮʽʢʘʚʣʝʥʦʾ ʩʪʦʨʦʥʠ;  

- ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʨʦʘʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʇʄɽ ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ; ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ. 
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ʤʠʥʠʤʘʣʴʥʳʤʠ. ʈʘʟʨʘʙʦʪʘʥʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʨʠ ʥʝʯʝʪʢʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 
çPMGuideè. ɼʘʥʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʧʨʠʤʝʥʝʥʦ ʜʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʘ çPTCQR Optimizationè. ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʡ ɽʚʢʣʠʜʘ ʠ ʍʝʤʤʠʥʛʘ ʦʪ ʧʨʦʝʢʪʘ ʜʦ 

ʢʘʞʜʦʡ ʠʟ ʩʝʤʠ ʘʣʴʪʝʨʥʘʪʠʚ (PMBOK, PRINCE2, ISO21500, SWEBOK, SCRUM, XP ʠ KANBAN), ʚʳʙʨʘʥʘ ʛʠʙʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ SCRUM, ʢʘʢ 
ʣʫʯʰʘʷ ʜʣʷ ʫʩʣʦʚʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʝʢʪʘ. ʅʘ ʪʝʩʪʦʚʦʤ ʧʨʠʤʝʨʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʙʦʪʳ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʳʙʦʨʘ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ çPMGuideè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʚʳʙʦʨ, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, PMGuide, ʥʝʯʝʪʢʠʝ ʜʘʥʥʳʝ, ʫʩʧʝʭ ʧʨʦʝʢʪʘ. 

ɯ. B. ʂʆʅʆʅɽʅʂʆ, ʉ. ʖ. ʃʋʎɽʅʂʆ 

ʈʆɿʈʆɹʂɸ ɺɽɹ-ɼʆɼɸʊʂʋ ɼʃʗ ɺʀʈɯʐɽʅʅʗ ɿɸɺɼɸʅʅʗ ɺʀɹʆʈʋ ʄɽʊʆɼʆʃʆɻɯɰ 

ʋʇʈɸɺʃɯʅʅʗ ʇʈʆɽʂʊʆʄ ʇʈʀ ʅɽʏɯʊʂʀʍ ɺʀʍɯɼʅʀʍ ɼɸʅʀʍ 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʨʦʙʣʝʤʽ ʚʠʙʦʨʫ ʤʝʪʦʜʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫ ʽ ʜʦʩʣʽʜʞʝʥʥʶ 
ʚʧʣʠʚʫ ʟʘʩʪʦʩʦʚʫʚʘʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʥʘ ʫʩʧʽʭ ʧʨʦʝʢʪʫ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ 

ʚʠʙʦʨʫ ʤʝʪʦʜʦʣʦʛʽʾ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʫ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʚʠʙʦʨʫ ʤʝʪʦʜʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʥʘ ʦʩʥʦʚʽ 

ʥʝʯʽʪʢʠʭ ʫʷʚʣʝʥʴ. ʋ ʤʝʪʦʜʽ ʟʘʩʪʦʩʦʚʘʥʘ ʘʥʢʝʪʘ ʟ ʧʠʪʘʥʥʷʤʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʢʽʣʴʢʦʩʪʽ ʣʶʜʝʡ, ʟʘʣʫʯʝʥʠʭ ʫ ʧʨʦʝʢʪ, ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟʘʤʦʚʥʠʢʘ ʟ 
ʢʦʤʘʥʜʦʶ, ʦʮʽʥʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʢʦʤʘʥʜʠ ʧʨʦʝʢʪʫ ʤʝʥʝʜʞʝʨʦʤ ʧʨʦʝʢʪʫ, ʟʚʽʪʥʦʩʪʽ ʧʦ ʧʨʦʝʢʪʫ, ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʷʚʠ ʨʠʟʠʢʦʚʠʭ ʧʦʜʽʡ. ɼʣʷ 

ʢʦʞʥʦʾ ʩʠʪʫʘʮʽʾ, ʟʘʜʘʥʦʾ ʚ ʘʥʢʝʪʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ ʚʠʟʥʘʯʝʥʽ ʬʫʥʢʮʽʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʚʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʦʣʦʛʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʪʦʙʪʦ ʾʭ ʟʘʩʪʦʩʦʚʥʽʩʪʴ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʧʠʪʘʥʥʷ ʘʥʢʝʪʠ ʟʘ ʧʨʦʝʢʪʦʤ, ʬʦʨʤʫʶʪʴʩʷ 
ʬʫʥʢʮʽʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʦʮʽʥʢʠ ʧʨʦʝʢʪʫ ʟʘ ʢʦʞʥʠʤ ʡʦʛʦ ʧʘʨʘʤʝʪʨʦʤ. ɼʣʷ ʚʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʾʭ ʩʫʤʘʨʥʽ ʟʚʘʞʝʥʽ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʮʽʥʢʠ ʧʨʦʝʢʪʫ ʧʦ ʘʥʢʝʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʩʪʘʥʝʡ ʍʝʤʤʽʥʛʘ ʽ ɽʚʢʣʽʜʘ. ʆʙʠʨʘʻʪʴʩʷ ʪʦʡ ʧʽʜʭʽʜ, ʜʣʷ ʷʢʦʛʦ ʦʙʯʠʩʣʝʥʽ ʚʽʜʩʪʘʥʽ ʻ 

ʤʽʥʽʤʘʣʴʥʠʤʠ. ʈʦʟʨʦʙʣʝʥʦ ʚʝʙ-ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʚʠʙʦʨʫ ʤʝʪʦʜʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʧʨʠ ʥʝʯʽʪʢʠʭ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 
çPMGuideè. ɼʘʥʝ ʚʝʙ-ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʚʠʙʦʨʫ ʤʝʪʦʜʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʟ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʟʤʽʩʪʫ ʧʨʦʝʢʪʫ çPTCQR Optimizationè. ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʩʪʘʥʝʡ ɽʚʢʣʽʜʘ ʽ ʍʝʤʤʠʥʛʘ ʚʽʜ ʧʨʦʝʢʪʫ ʜʦ ʢʦʞʥʦʾ ʟ 

ʩʝʤʠ ʘʣʴʪʝʨʥʘʪʠʚ (PMBOK, PRINCE2, ISO21500, SWEBOK, SCRUM, XP ʽ KANBAN), ʦʙʨʘʥʘ ʛʥʫʯʢʘ ʤʝʪʦʜʦʣʦʛʽʷ SCRUM, ʷʢ ʥʘʡʢʨʘʱʘ ʜʣʷ 
ʫʤʦʚ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʨʦʝʢʪʫ. ʅʘ ʪʝʩʪʦʚʦʤʫ ʧʨʠʢʣʘʜʽ ʧʽʜʪʚʝʨʜʞʝʥʘ ʢʦʨʝʢʪʥʽʩʪʴ ʨʦʙʦʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʙʦʨʫ ʤʝʪʦʜʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʘʤʠ çPMGuideè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʦʜʦʣʦʛʽʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ, ʚʠʙʽʨ, ʚʝʙ-ʟʘʩʪʦʩʫʚʘʥʥʷ, PMGuide, ʥʝʯʽʪʢʽ ʜʘʥʽ, ʫʩʧʽʭ ʧʨʦʝʢʪʫ. 

I. V. KONONENKO, S. YU. LUTSENKO 

DEVELOPMENT OF A WEB  APPLICATION FOR SOLV ING THE PROBLEM OF P ROJECT 

MANAGEMENT METHODOLO GY SELECTION WITH FU ZZY INPUT DATA  

The analysis of the latest research and publications devoted to the problem of choosing a management methodology for a particular project and 

studying the influence of the applied methodology on the project's success has been carried out. On the basis of the analysis performed, the necessity 
of automatization of the methodology selection problemôs solution is established. The method for choosing a project management methodology based 

on fuzzy concepts was used as an approach for solving the problem. The method uses a questionnaire with questions regarding the number of people 

involved in the project, the customerôs working experience with the team, the assessment of the project teamôs competence by the project manager, 
project reporting, and the likelihood of risk events. For each situation specified in the questionnaire, with the help of the survey of experts, the 

membership functions of all considered project management methodologies are defined, i.e. their applicability to a specific situation. In accordance 
with the answers to the questions of the project questionnaire, the membership functions of the project evaluation for each of its parameters are 

formed. For all considered methodologies, their total weighted distances from the evaluation of the project by the questionnaire are calculated using 

Hamming and Euclidean distances. The approach, for which the calculated distances are minimal, is chosen. A web application PMGuide has been 
developed to solve the problem of choosing a project management methodology with fuzzy input data. This web application is used to select a project 

management methodology for developing PTCQR Optimization software to optimize the scope of the project. Based on the results of calculating, the 

Euclidean and Hamming distances from this project to each of the seven alternatives (PMBOK, PRINCE2, ISO21500, SWEBOK, SCRUM, XP, and 
KANBAN), the flexible SCRUM methodology was chosen as the best alternative for the conditions of the considered project. The test case confirmed 

the correctness of PMGuide web application for choosing the project management methodology. 

Keywords: statistical data, processing, class, classification, opinion poll, algorithm. 
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ɺʚʝʜʝʥʠʝ. ʄʝʪʦʜʦʣʦʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ 

ʢʘʢ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ 

ʧʦʣʠʪʠʢ, ʧʨʘʚʠʣ, ʧʨʦʮʝʩʩʦʚ, ʧʨʘʢʪʠʢ, ʞʠʟʥʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʦʧʠʩʘʥʥʳʭ ʨʦ-

ʣʝʡ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʫʢʦʚʦʜʩʪʚʦ ʚʳʧʦʣʥʝʥʠʝʤ 

ʧʨʦʝʢʪʘ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ [1], ʦʢʘʟʳʚʘʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʫʩʧʝʭʘ ʧʨʦʝʢʪʘ. ʇʨʠʤʝʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ 

ʩʦʜʝʨʞʘʥʠʠ ʧʨʦʝʢʪʘ, ʝʛʦ ʩʨʦʢʘʭ, ʩʪʦʠʤʦʩʪʠ, ʨʠʩʢʘʭ, 

ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ ʠ ʵʬʬʝʢʪʘ ʦʪ ʥʝʛʦ.  

ɺʣʠʷʥʠʝ ʧʨʠʤʝʥʷʝʤʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʥʘ ʫʩʧʝʭ 

ʧʨʦʝʢʪʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʜʦʨʦʛʠʭ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʭ, ʩʣʦʞʥʳʭ ʠ ʨʠʩʢʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʠʣʠ ʧʝʨʝʩʤʦʪʨ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʤʝʪʦʜʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʣʷ 

ʫʩʣʦʚʠʡ ʧʨʦʝʢʪʘ). ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ 

ʫʩʣʦʞʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

- ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʣʦʛʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ; 

- ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʝʢʪʘ ʠ ʝʛʦ 

ʦʢʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʚʳʙʦʨʝ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤ ʧʨʦʝʢʪʦʤ; 

- ʥʝʯʝʪʢʦʩʪʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʵʢʩʧʝʨʪʦʚ ʧʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ɺʦʧʨʦʩʘʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ 

ʤʝʪʦʜʦʣʦʛʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʠ ʫʩʧʝʭʦʤ 

ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʚʳʙʦʨʘ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʧʦʠʩʢʫ ʝʝ 

ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ ʧʦʩʚʷʱʝʥ ʨʷʜ ʨʘʙʦʪ ʢʘʢ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

 

ɸʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʫʙʣʠʢʘʮʠʡ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ    

[2-3], ʫʩʧʝʭ ʧʨʦʝʢʪʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʦʪ ʤʝʪʦʜʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʢ ʫʧʨʘʚʣʝʥʠʶ ʜʘʥʥʳʤ 

ʧʨʦʝʢʪʦʤ. ɸʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [2] ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ 

254-ʭ ʨʝʩʧʦʥʜʝʥʪʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʤʝʪʦʜʦʣʦʛʠʝʡ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʦʤ ʠ ʚʝʨʦʷʪʥʦʩʪʴʶ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʝʢʪʘ. ʇʨʠ ʧʦʤʦʱʠ ʬʘʢʪʦʨʥʦʛʦ ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʥʘ ʧʨʠʤʝʥʷʝʤʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ 

ʧʨʠʭʦʜʠʪʩʷ 22,3% ʚʘʨʠʘʮʠʠ ʫʩʧʝʭʘ ʧʨʦʝʢʪʘ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʷ 19-ʪʠ 

ʤʝʥʝʜʞʝʨʦʚ ʧʨʦʝʢʪʦʚ, ʧʨʦʛʨʘʤʤ ʠ ʩʪʘʨʰʠʭ ɯʊ-

ʤʝʥʝʜʞʝʨʦʚ ʠʟ 11-ʪʠ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʚ ʯʝʪʳʨʝʭ 

ʩʪʨʘʥʘʭ, ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʤʝʥʝʥʠʷ ʜʝʜʫʢʪʠʚʥʦʛʦ 

ʧʦʜʭʦʜʘ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʣʫʯʝʥʥʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʤʦʜʝʣʠ, ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [3] ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʘ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʩʧʝʭʘ ʧʨʦʝʢʪʘ. 

ɺ ʨʘʙʦʪʝ [4] ʦʪʤʝʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʚʳʙʨʘʥʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʥʘ ʛʠʙʢʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ɺʚʠʜʫ ʥʝʦʩʧʦʨʠʤʦʡ ʚʘʞʥʦʩʪʠ ʨʦʣʠ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ, 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʘʤʠ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ 

ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʡ ʫʩʣʦʚʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʨʦʝʢʪʘ ʤʝʪʦʜʦʣʦʛʠʠ, ʧʨʝʜʣʦʞʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʦʜʝʣʠ, ʤʝʪʦʜʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ɸʚʪʦʨʳ ʨʘʙʦʪʳ [5] ʧʨʝʜʣʘʛʘʶʪ ʚʳʙʠʨʘʪʴ 

ʤʝʪʦʜʦʣʦʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʧʦ ʩʦʟʜʘʥʠʶ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʠ ʠʟʤʝʨʝʥʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʧʨʦʝʢʪʘʤ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʙʦʪʝ ʚʳʜʝʣʷʶʪʩʷ ʪʘʢʠʝ 

ʘʩʧʝʢʪʳ ʧʨʦʝʢʪʘ: 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪ (ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ 

ʩʣʦʞʥʦʩʪʴ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʪ.ʜ.); 

- ʘʩʧʝʢʪ ʦʛʨʘʥʠʯʝʥʠʡ (ʙʶʜʞʝʪ, ʚʨʝʤʷ, ʫʩʠʣʠʷ, 

ʜʘʥʥʳʝ); 

- ʘʩʧʝʢʪ ʦʙʲʝʤʘ (ʨʘʟʤʝʨ, ʩʣʦʞʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ). 

ʉʨʝʜʠ ʠʟʤʝʨʝʥʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ 

ʘʚʪʦʨʳ ʧʨʠʚʦʜʷʪ ʩʣʝʜʫʶʱʠʝ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ 

ʠʟʤʝʨʝʥʠʝ, ʠʟʤʝʨʝʥʠʝ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʠʟʤʝʨʝʥʠʝ 

ʦʪʩʣʝʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʞʝʥʝʨʥʦʝ ʠʟʤʝʨʝʥʠʝ. ɺ 

ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʦ, ʢʘʢʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʤʝʪʦʜʦʣʦʛʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʢʨʳʚʘʶʪʩʷ ʧʨʝʜʣʦʞʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

ɺ ʨʘʙʦʪʝ [6] ʧʨʝʜʣʦʞʝʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʜʣʷ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʡ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʦʤ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʘʧʧʘʨʘʪ ʩʝʪʝʡ ʇʝʪʨʠ, ʜʘʥʥʘʷ ʤʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʨʦʝʢʪʥʦʡ ʢʦʤʘʥʜʳ 

(ʫʯʠʪʳʚʘʷ ʢʘʢ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʘ, ʪʘʢ ʠ 

ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʝʢʪʦʤ) ʠ 

ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʘ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʚʳʙʨʘʥʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. ʇʨʠ ʵʪʦʤ, 

ʵʬʬʝʢʪ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ 

ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʪʦʠʤʦʩʪʠ 

ʪʘʢʦʡ ʨʘʟʨʘʙʦʪʢʠ. 

ɸʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [7] ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ çScopeProè ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʘ ʧʦʣʫʯʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʳʙʦʨʘ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʧʨʠʙʳʣʠ ʦʪ 

ʧʨʦʝʢʪʘ, ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ, ʝʛʦ ʚʨʝʤʝʥʠ, ʢʘʯʝʩʪʚʘ ʠ 

ʨʠʩʢʦʚ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʜʚʫʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ 

ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠʠ ʙʫʜʝʪ ʩʜʝʣʘʥ 

ʣʠʮʦʤ, ʧʨʠʥʠʤʘʶʱʠʤ ʨʝʰʝʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʠʚʝʜʝʥʥʳʭ ʦʮʝʥʦʢ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘʮʠʠ. 

ɺ ʨʘʙʦʪʝ [8] ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʚʳʙʦʨʘ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʦʮʝʥʠʚʘʥʠʠ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʘ ʢʘʢ ʨʘʟʤʝʨ, 

ʦʧʳʪ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʤʘʥʜʳ ʧʨʦʝʢʪʘ, ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʟʘʢʘʟʯʠʢʘ ʚ ʧʨʦʝʢʪ, ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʚ ʢʦʤʘʥʜʝ, 

ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʧʨʦʝʢʪʝ, ʚʝʨʦʷʪʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ 

ʚ ʧʨʦʝʢʪʝ, ʢʨʠʪʠʯʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʚʣʷʪʴ ʧʨʦʜʫʢʪ ʠʥʢʨʝʤʝʥʪʘʣʴʥʦ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʮʝʥʦʢ ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʛʠʙʢʫʶ, ʪʨʘʜʠʮʠʦʥʥʫʶ ʠʣʠ 

ʛʠʙʨʠʜʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤ 

ʧʨʦʝʢʪʦʤ. 



ISSN 2311-4738 (print), ISSN 2413-3000 (online) 

ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʇɯè  

ʉʝʨʽʷ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ. 2019. ˉ 1 (1326) 13 

ɺ ʨʘʙʦʪʝ [9] ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʵʢʩʧʝʨʪʥʦʝ 

ʤʥʝʥʠʝ, ʧʨʦʰʣʳʡ ʦʧʳʪ ʨʘʙʦʪʳ, ʨʝʛʫʣʷʪʠʚʥʳʝ ʧʨʘʚʠʣʘ 

ʠ ʥʦʨʤʳ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʘʨʰʝʛʦ 

ʨʫʢʦʚʦʜʩʪʚʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʢʣʠʝʥʪʘ. ɸʚʪʦʨʳ ʨʘʙʦʪʳ [10] ʚ 

ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʧʨʦʝʢʪʘ ʚ ʩʬʝʨʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʜʝʣʷʶʪ ʟʨʝʣʦʩʪʴ 

ʪʨʝʙʦʚʘʥʠʡ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʨʘʟʤʝʨ ʧʨʦʝʢʪʘ, 

ʯʝʪʢʦʩʪʴ ʧʦʥʠʤʘʥʠʷ ʨʠʩʢʦʚ, ʘʫʪʩʦʨʩʠʥʛ, ʯʝʪʢʦʩʪʴ 

ʧʦʥʠʤʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʢʣʠʝʥʪʘ, 

ʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʠ ʢʦʤʘʥʜʳ, ʨʘʟʤʝʨ ʢʦʤʘʥʜʳ, ʤʝʪʦʜ 

ʟʘʢʣʶʯʝʥʠʷ ʢʦʥʪʨʘʢʪʦʚ ʠ ʛʠʙʢʦʩʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ. 

ʂʨʠʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ 

ʚʣʠʷʥʠʝ ʥʘ ʚʳʙʦʨ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, 

ʘʚʪʦʨʳ ʨʘʙʦʪ [11-12] ʩʯʠʪʘʶʪ ʨʘʟʤʝʨ ʧʨʦʝʢʪʘ 

(ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʝʢʪ), 

ʢʨʠʪʠʯʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ, ʜʠʥʘʤʠʟʤ (ʩʢʦʨʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʜʫʢʪʫ ʧʨʦʝʢʪʘ), ʧʝʨʩʦʥʘʣ 

(ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ) ʠ ʢʫʣʴʪʫʨʫ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʩʪʝʧʝʥʴ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʨʘʙʦʪʳ 

ʦʨʛʘʥʠʟʘʮʠʠ). ɸʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥ ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʝʣʘʪʴ ʚʳʙʦʨ 

ʤʝʞʜʫ ʛʠʙʢʠʤʠ ʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʦʣʦʛʠʷʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʡ 

ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʨʘʙʦʪʝ [13] ʧʨʝʜʣʦʞʝʥʳ ʘʥʢʝʪʳ ʜʣʷ 

ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʝʢʪʘ ʧʦ 23-ʤ ʧʘʨʘʤʝʪʨʘʤ, ʟʥʘʯʠʤʳʤ 

ʧʨʠ ʚʳʙʦʨʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʦʤ. ʄʝʪʦʜ ʠ ʤʦʜʝʣʴ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʧʫʙʣʠʢʘʮʠʠ, 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʧʨʦʝʢʪʫ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ 

ʨʘʩʩʪʦʷʥʠʡ ʍʝʤʤʠʥʛʘ ʠ ɽʚʢʣʠʜʘ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʨʦʝʢʪʘ ʜʦ ʢʘʞʜʦʛʦ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʨʘʙʦʪʝ 

ʧʨʝʜʣʦʞʝʥʳ ʪʘʢʠʝ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ 

ʩʪʘʥʜʘʨʪʳ, ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʨʫʢʦʚʦʜʩʪʚʘ, ʢʘʢ PMBOK, 

PRINCE2, ISO21500, SWEBOK, SCRUM, XP ʠ 

KANBAN. ʋʢʘʟʘʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ 

ʫʯʝʪʦʤ ʥʝʯʝʪʢʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʨʘʢʪʠʯʝʩʢʘʷ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʘ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʨʠ ʥʝʯʝʪʢʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʝʢʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʘ çPTCQR Optimizationè. 

ʅʘʠʣʫʯʰʝʡ ʤʝʪʦʜʦʣʦʛʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤ 

ʧʨʦʝʢʪʦʤ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʛʠʙʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ SCRUM. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʫʩʧʝʭʘ ʧʨʦʝʢʪʘ ʦʪ ʚʳʙʨʘʥʥʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʠ ʟʥʘʯʠʤʦʩʪʴ 

ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʪʘʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʣʦʞʝʥʦ 

ʤʥʦʞʝʩʪʚʦ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ ʚ ʧʦʣʴʟʫ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ. ɺʚʠʜʫ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʪʘʥʜʘʨʪʦʚ, ʤʝʪʦʜʦʣʦʛʠʡ ʠ ʨʫʢʦʚʦʜʩʪʚ, ʘ ʪʘʢʞʝ 

ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʢʘʟʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ. ʅʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʪʘʢʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʠʪ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʜʣʷ ʣʶʙʦʛʦ ʧʨʦʝʢʪʘ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʨʠ ʥʝʯʝʪʢʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʧʨʠ ʧʦʤʦʱʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʨʷʜ ʟʘʜʘʯ: 

- ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʠ ʤʦʜʝʣʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʨʠ ʥʝʯʝʪʢʠʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʠʟʣʦʞʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [13] ʨʘʟʨʘʙʦʪʘʪʴ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʝ çPMGuideè, ʧʦʟʚʦʣʷʶʱʝʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ; 

- ʧʨʠʤʝʥʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ 

çPMGuideè ʜʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʦʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʘ çPTCQR 

Optimizationè; 

- ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ ʧʦʤʦʱʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ çPMGuideè ʠ ʨʫʯʥʦʛʦ 

ʨʘʩʯʝʪʘ [13], ʦʮʝʥʠʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʙʦʪʳ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʨʠ ʧʦʤʦʱʠ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ çPMGuideè. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʘ ʠ 

ʤʦʜʝʣʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, 

ʠʟʣʦʞʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [13], ʙʳʣʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʠ 

ʨʘʟʨʘʙʦʪʘʥʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ çPMGuideè. çPMGuideè 

ʨʝʘʣʠʟʦʚʘʥʦ ʩʨʝʜʩʪʚʘʤʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ 

PHP ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ PHP-ʬʨʝʡʤʚʦʨʢʘ Laravel.  

ʄʝʪʦʜ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ 

ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ 

[13]: 

1. ɼʣʷ ʢʘʞʜʦʛʦ ʚʦʧʨʦʩʘ ʘʥʢʝʪʳ ʥʘ ʦʩʥʦʚʝ ʦʧʨʦʩʘ 

ʵʢʩʧʝʨʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʜʣʷ ʚʩʝʭ ʟʘʜʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʝʢʪʦʤ. 

2. ʕʢʩʧʝʨʪʳ ʦʧʨʝʜʝʣʷʶʪ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʜʣʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʝʢʪʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ 

ʘʥʢʝʪʝ. 

3. ʉʦʛʣʘʩʥʦ ʦʪʚʝʪʘʤ ʥʘ ʚʩʝ ʚʦʧʨʦʩʳ ʚ ʘʥʢʝʪʝ 

ʧʨʦʝʢʪʘ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʠʨʫʶʪʩʷ 

ʬʫʥʢʮʠʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ. 

4. ɼʣʷ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʪʦʜʦʣʦʛʠʡ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠʭ ʩʫʤʤʘʨʥʳʝ ʚʟʚʝʰʝʥʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʩʪʦʷʥʠʷ ʍʵʤʤʠʥʛʘ. 

5. ɺʳʙʠʨʘʝʪʩʷ ʪʦʪ ʧʦʜʭʦʜ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʨʘʩʩʪʦʷʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ, 

ʤʠʥʠʤʘʣʴʥʦ. 
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6. ɼʣʷ ʚʩʝʭ ʧʦʜʭʦʜʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠʭ 

ʩʫʤʤʘʨʥʳʝ ʚʟʚʝʰʝʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʝʚʢʣʠʜʦʚʘ ʨʘʩʩʪʦʷʥʠʷ. 

7. ɺʳʙʠʨʘʝʪʩʷ ʪʦʪ ʧʦʜʭʦʜ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʨʘʩʩʪʦʷʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ, 

ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ.  

ʇʦʩʣʝ ʩʨʘʚʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʰʘʛʝ 5 ʠ 7, ʧʨʠʥʠʤʘʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ 

ʚʳʙʦʨʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʝʢʪʦʤ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʨʠ ʧʦʤʦʱʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ 

çPMGuideè ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1. ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʧʨʠʣʦʞʝʥʠʠ, ʩʦʟʜʘʚ ʪʝʤ 

ʩʘʤʳʤ ʣʠʯʥʫʶ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ (ʨʠʩ. 1). 

2. ɸʚʪʦʨʠʟʦʚʘʪʴʩʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʚ 

ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʘʙʠʥʝʪ (ʨʠʩ. 2). 

3. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʷʩʥʷʶʱʠʤ ʪʝʭʥʦʣʦʛʠʶ 

ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʝʢʪʘ (ʨʠʩ. 3). 

 

ʈʠʩ. 1. ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ çPMGuideè 

 

ʈʠʩ. 2. ɸʚʪʦʨʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ çPMGuideè 

 

ʈʠʩ. 3. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʚʳʙʦʨʫ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ 
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ʉʝʨʽʷ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ. 2019. ˉ 1 (1326) 15 

4. ʉʦʟʜʘʪʴ ʧʨʦʝʢʪ ʠ ʧʨʠʚʝʩʪʠ ʝʛʦ ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ (ʨʠʩ. 4).  

5. ʆʮʝʥʠʪʴ ʧʨʦʝʢʪ ʧʦ 23-ʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʦʝʢʪʘ. 

ʂʘʞʜʦʤʫ ʧʘʨʘʤʝʪʨʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʙ-

ʩʪʨʘʥʠʮʘ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʦʤ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

çPTCQR Optimizationè ʧʨʠʚʝʜʝʥʳ ʚ [13]. ʇʨʠʤʝʨʳ 

ʫʢʘʟʘʥʥʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ 

ʨʠʩ. 5-6. 

 

ʈʠʩ. 4. ɿʘʜʘʥʠʝ ʢʨʘʪʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çPTCQR Optimizationè 

 

ʈʠʩ. 5. ɺʝʙ-ʩʪʨʘʥʠʮʘ ʦʮʝʥʠʚʘʥʠʷ ʧʝʨʚʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʝʢʪʘ çʂʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʝʢʪè 

 

ʈʠʩ. 6. ɺʝʙ-ʩʪʨʘʥʠʮʘ ʦʮʝʥʠʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʦʝʢʪʘ  çɺʝʨʦʷʪʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩʢʦʚʳʭ ʩʦʙʳʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʝʢʪʦʤè 
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16 ʉʝʨʽʷ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ. 2019. ˉ 1 (1326) 

6. ʅʘ ʩʪʨʘʥʠʮʝ ʦʮʝʥʠʚʘʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʧʘʨʘʤʝʪʨʘ 

ʧʨʦʝʢʪʘ (ʨʠʩ. 6) ʥʘʞʘʪʴ ʢʥʦʧʢʫ çFinishè. ʇʨʠ ʥʘʞʘʪʠʠ 

ʥʘ ʜʘʥʥʫʶ ʢʥʦʧʢʫ, ʩʦʛʣʘʩʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [13], ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʯʝʪ 

ʨʘʩʩʪʦʷʥʠʡ ʍʝʤʤʠʥʛʘ ʠ ɽʚʢʣʠʜʘ ʦʪ ʟʘʜʘʥʥʦʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ ʜʦ ʢʘʞʜʦʡ ʠʟ ʩʝʤʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ. 

ʈʠʩ. 7 ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʫʢʘʟʘʥʥʳʭ 

ʨʘʩʩʪʦʷʥʠʡ ʜʣʷ ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ çPTCQR Optimizationè. ʇʨʠ ʵʪʦʤ 

ʤʝʪʦʜʦʣʦʛʠʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʦʪ ʥʘʠʙʦʣʝʝ ʜʦ 

ʥʘʠʤʝʥʝʝ ʧʨʠʤʝʥʠʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

 

ʈʠʩ. 7.  ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çPTCQR Optimizationè

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʦʣʦʛʠʷ SCRUM ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʉʣʝʜʫʶʱʠʤʠ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʤʝʪʦʜʦʣʦʛʠʷʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʛʠʙʢʠʝ ʤʝʪʦʜʦʣʦʛʠʠ 

XP ʠ Kanban, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʛʠʙʢʠʭ, 

ʥʝʞʝʣʠ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʤʝʪʦʜʦʣʦʛʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʫʢʘʟʘʥʥʳʤ ʧʨʦʝʢʪʦʤ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʙʦʪʳ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʦʤ çPMGuideè, ʩʨʘʚʥʠʤ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʨʠʩ. 7, ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʫʯʥʦʛʦ ʨʘʩʯʸʪʘ, 

ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʨʘʙʦʪʝ [13] (ʪʘʙʣ. 1.)  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ (ʩ ʫʯʝʪʦʤ ʧʦʛʨʝʰʥʦʩʪʠ 

ʦʢʨʫʛʣʝʥʠʷ ʧʨʠ ʨʫʯʥʦʤ ʨʘʩʯʸʪʝ) ʩʦʚʧʘʜʘʶʪ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʚ ʨʘʙʦʪʝ [13], ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʘʙʦʪʳ 

ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

 

ɺʳʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʝ 

ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʙʳʣʦ 

ʩʜʝʣʘʥʦ ʟʘʢʣʶʯʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʥʘ ʦʩʥʦʚʝ ʥʝʯʝʪʢʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ 

çPMGuideè, ʧʦʟʚʦʣʷʶʱʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʜʫʨʫ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ.  

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʙʦʨʘ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʦʤ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʨʦʝʢʪʘ çPTCQR 

Optimizationè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʸʪʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʩ 

ʧʦʤʦʱʴʶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʛʠʙʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ SCRUM ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʣʦʚʠʷʤ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʩʦʚʧʘʣʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʫʯʥʦʛʦ 

ʨʘʩʯʸʪʘ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʨʘʙʦʪʝ [13], ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʨʘʙʦʪʳ ʨʝʘʣʠʟʦʚʘʥʥʦʛʦ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 
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V. V. KOSENKO 

METHOD FOR ANALY ZING AND ASSESSING THE RISK COST OF AN I NNOVATIVE PROJECT  

The subject matter of the study is the risks of an innovation project. The goal of the article is to develop a method for analyzing and assessing the risk 

of an innovative project based on specific risks taking into account the features of a particular project. The tasks to be solved included analyzing the 
peculiarities of risk management of an innovation project, determining a set of specific risks of the innovation project, developing a system of 

indicators for risk assessment, developing methods for qualitative assessment of the innovative project risk, developing a method for assessing the risk 

cost taking into account the features of the innovative project. The following methods were used: the system analysis, design approach, risk-oriented 
approach, heuristic methods for obtaining generalized indicators. The following results were obtained: the features of the innovation project risk were 

considered; two ways for accounting the generalized categories of the project risk  were presented - relating to external and internal factors and in the 

context of risk assessment; the main stages of the risk management process were considered; the pattern for classifying specific risks of an innovative 
project was developed and factors for their assessment were specified; the elements of the pattern were presented in the form of tables indicating 

scores for probable values of each factor. The maximum score, by which the factors of each risk can be assessed, indicates its contribution to the 

integrated assessment, therefore, it can serve as a basis for determining relative weights. A type of non-linear relationship between a number of points 
and the probability of risk is given. The result of the project assessment involves assigning a risk group to it on the basis of the total innovation risk 

impact. To estimate the cost of a project risk, its innovation class should be determined according to a number of factors within the score scale. The 

cost of the integral risk of the innovation project is calculated taking into account its probability and the class of innovation. The developed method 
enables obtaining the integrated assessment of the risk of an innovative project based on expert scores within the score scale and taking into account 

the class of innovation in the project when assessing the cost of risk. 

Keywords: innovative process, risk assessment, rating scale, risk cost, factors of specific risks. 

ɺ. ɺ. ʂʆʉɽʅʂʆ 

ʄɽʊʆɼ ɸʅɸʃɯɿʋ ʊɸ ʆʎɯʅʂʀ ɺɸʈʊʆʉʊɯ ʈʀɿʀʂʋ ɯʅʅʆɺɸʎɯʁʅʆɻʆ ʇʈʆɽʂʊʋ 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʩʪʘʪʪʽ ʻ ʨʠʟʠʢʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ. ʄʝʪʘ ʩʪʘʪʪʽ - ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʧʨʦʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʯʘʩʪʢʦʚʠʭ ʨʠʟʠʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʫ. ɿʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ: ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʤʥʦʞʠʥʠ ʯʘʩʪʢʦʚʠʭ ʨʠʟʠʢʽʚ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ, ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʨʠʟʠʢʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ. ɿʘʩʪʦʩʦʚʘʥʽ ʤʝʪʦʜʠ: ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ, ʧʨʦʝʢʪʥʠʡ ʧʽʜʭʽʜ, ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ, 
ʝʚʨʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʠʟʠʢʽʚ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ. 

ʅʘʚʝʜʝʥʦ ʜʚʘ ʩʧʦʩʦʙʠ ʦʙʣʽʢʫ ʫʟʘʛʘʣʴʥʝʥʠʭ ʢʘʪʝʛʦʨʽʡ ʨʠʟʠʢʽʚ ʧʨʦʝʢʪʫ: ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʮʽʥʢʠ 

ʚʘʨʪʦʩʪʽ ʨʠʟʠʢʫ; ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ; ʩʬʦʨʤʦʚʘʥʘ ʩʭʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʚʘʪʥʠʭ ʨʠʟʠʢʽʚ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 
ʧʨʦʝʢʪʫ ʟ ʟʘʟʥʘʯʝʥʥʷʤ ʬʘʢʪʦʨʽʚ ʜʣʷ ʾʭ ʦʮʽʥʶʚʘʥʥʷ; ʝʣʝʤʝʥʪʠ ʟʘʟʥʘʯʝʥʦʾ ʩʭʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʙʘʣʴʥʠʭ 

ʦʮʽʥʦʢ ʜʣʷ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʧʦ ʢʦʞʥʦʤʫ ʬʘʢʪʦʨʫ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ, ʷʢʦʶ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʦ ʬʘʢʪʦʨʠ ʢʦʞʥʦʛʦ ʨʠʟʠʢʫ, 

ʛʦʚʦʨʠʪʴ ʧʨʦ ʡʦʛʦ ʚʥʝʩʦʢ ʚ ʽʥʪʝʛʨʦʚʘʥʫ ʦʮʽʥʢʫ, ʦʪʞʝ, ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʚʘʛ. ʅʘʚʝʜʝʥʦ ʚʠʜ ʥʝʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 
ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʙʘʣʽʚ ʽ ʡʤʦʚʽʨʥʽʩʪʶ ʨʠʟʠʢʫ. ʈʝʟʫʣʴʪʘʪ ʦʮʽʥʢʠ ʧʨʦʝʢʪʫ - ʥʘʜʘʥʥʷ ʡʦʤʫ ʛʨʫʧʠ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ ʚʧʣʠʚʫ ʩʫʤʘʨʥʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʨʠʟʠʢʫ. ɼʣʷ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʨʠʟʠʢʫ ʧʨʦʝʢʪʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʡʦʛʦ ʢʣʘʩ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ ʧʦ ʨʷʜʫ ʬʘʢʪʦʨʽʚ ʚ ʙʘʣʴʥʽʡ ʰʢʘʣʽ. ɺʘʨʪʽʩʪʴ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʟʠʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʢʣʘʩʫ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ 
ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʨʠʟʠʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʟʘ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʢʣʘʩ 

ʥ̔ʥʦʚʘʮʽʡʥʦʩʪʽ ʧʨʦʝʢʪʫ ʧʨʠ ʦʮʽʥʮʽ ʚʘʨʪʦʩʪʽ ʨʠʟʠʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʨʦʝʢʪ, ʦʮʽʥʢʘ ʨʠʟʠʢʫ, ʙʘʣʴʥʘ ʰʢʘʣʘ, ʚʘʨʪʽʩʪʴ ʨʠʟʠʢʫ, ʬʘʢʪʦʨʠ ʯʘʩʪʢʦʚʠʭ ʨʠʟʠʢʽʚ. 

ɺ. ɺ. ʂʆʉɽʅʂʆ 

ʄɽʊʆɼ ɸʅɸʃʀɿɸ ʀ ʆʎɽʅʂʀ ʉʊʆʀʄʆʉʊʀ ʈʀʉʂɸ ʀʅʅʆɺɸʎʀʆʅʅʆɻʆ ʇʈʆɽʂʊɸ 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʪʘʪʴʝ ʷʚʣʷʶʪʩʷ ʨʠʩʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʎʝʣʴ ʩʪʘʪʴʠ - ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʨʠʩʢʘ 
ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʥʳʭ ʨʠʩʢʦʚ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. ʈʝʰʘʝʤʳʝ ʟʘʜʘʯʠ: ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʯʘʩʪʥʳʭ ʨʠʩʢʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʠʩʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 
ʩʪʦʠʤʦʩʪʠ ʨʠʩʢʘ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. ʇʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ: ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʧʨʦʝʢʪʥʳʡ ʧʦʜʭʦʜ, ʨʠʩʢ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ: ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʠʩʢʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ; ʧʨʠʚʝʜʝʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʫʯʝʪʘ ʦʙʦʙʱʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʨʠʩʢʦʚ ʧʨʦʝʢʪʘ: ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʠʭ ʠ 
ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʨʠʩʢʘ; ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ; ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʩʭʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʯʘʩʪʥʳʭ ʨʠʩʢʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩ ʫʢʘʟʘʥʠʝʤ ʬʘʢʪʦʨʦʚ ʜʣʷ ʠʭ ʦʮʝʥʠʚʘʥʠʷ; ʵʣʝʤʝʥʪʳ ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʩ ʫʢʘʟʘʥʠʝʤ ʙʘʣʣʴʥʳʭ ʦʮʝʥʦʢ ʜʣʷ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʢʘʞʜʦʤʫ ʬʘʢʪʦʨʫ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ, 
ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʳ ʬʘʢʪʦʨʳ ʢʘʞʜʦʛʦ ʨʠʩʢʘ, ʛʦʚʦʨʠʪ ʦ ʝʛʦ ʚʢʣʘʜʝ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʦʮʝʥʢʫ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ ʙʘʪʴ ʦʩʥʦʚʦʡ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʩʦʚ. ʇʨʠʚʝʜʝʥ ʚʠʜ ʥʝʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʙʘʣʣʦʚ ʠ ʚʝʨʦʷʪʥʦʩʪʴʶ ʨʠʩʢʘ. ʈʝʟʫʣʴʪʘʪ 

ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ - ʧʨʠʩʚʦʝʥʠʝ ʝʤʫ ʛʨʫʧʧʳ ʨʠʩʢʘ ʥʘ ʦʩʥʦʚʝ ʚʣʠʷʥʠʷ ʩʫʤʤʘʨʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʠʩʢʘ. ɼʣʷ ʦʮʝʥʢʠ ʩʪʦʠʤʦʩʪʠ ʨʠʩʢʘ ʧʨʦʝʢʪʘ 
ʧʨʝʜʣʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʝʛʦ ʢʣʘʩʩ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʧʦ ʨʷʜʫ ʬʘʢʪʦʨʦʚ ʚ ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. ʉʪʦʠʤʦʩʪʴ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʠʩʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʫʯʝʪʦʤ ʝʛʦ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʢʣʘʩʩʘ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ 

ʨʠʩʢʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʚ ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʠ ʫʯʠʪʳʚʘʪʴ ʢʣʘʩʩ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʧʨʦʝʢʪʘ ʧʨʠ ʦʮʝʥʢʝ 
ʩʪʦʠʤʦʩʪʠ ʨʠʩʢʘ.   
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Introduction.  Activities aimed at the creation and 

implementation of innovations are always related to 

increased risks arising from uncertainty in predicting the 

efficiency of an innovative project. The lack of complete 

and reliable information leads to deviations between the 

planned and actual results of innovation processes. 

Therefore, while implementing the management of 

innovations, potential innovative risks should be taken 

into account. 

 

The analysis of recent studies and publications.  

The existing scientific works on the development of 

the theory and practice of innovative project management 

focus on the theoretical and practical foundations of 

managing enterprise innovative activities [1, 2]. To make 

efficient decisions in the process of innovation 

development, the risk-oriented approach is used [3 - 5]. 

There is a conceptual approach to identifying the 

risks of innovative activities, which takes into account the 

peculiarities of the development of project-oriented 

scientific and technological organizations. Based on the 

results of risk assessment, companies with high, medium 

and low levels of innovative potential can be singled  

out [6]. 

An innovative risk is often defined as the probability 

of losses that can arise from investing funds in 

manufacturing new goods and services [7]. An innovative 

risk is believed to arise when introducing a cheaper 

production method compared to the existing one or when 

manufacturing goods using a new technology, which may 

lead to a lack of product demand [8]. There are various 

classifications of risks that an enterprise can face when 

implementing innovative projects [9 - 11]. When 

analyzing risks, their causes are considered [12, 13]. There 

are many methods for quantitative and qualitative 

assessment of innovative risks [14 - 17]. The 

combinations of methods for calculating and assessing 

types and amounts of risk are proposed, depending on the 

particular activity of an enterprise, types of innovations, 

needs for a specific innovation, the degree of novelty of a 

technology and product [17, 18]. 

But it is impossible to find a universal approach to 

take into account various risk categories of an innovative 

project. The fact that methods for analyzing and assessing 

innovative risks of projects are not perfect leads to errors 

in calculations and results in making wrong managerial 

decisions. The improvement of existing methods will 

enable assessing adequately and implementing innovative 

projects, which in general will contribute to the efficiency 

of innovative activities in the industrial sector. 

 

The goal of the article is to develop a method for 

analyzing and assessing the risks of an innovative project. 

The following tasks are solved in the article:  

- analyzing the features of risk management of an 

innovative project; 

- identifying a set of specific risks of an innovation 

project; 

- developing a system of indicators for risk 

assessment; 

- developing methods for the qualitative assessment 

of the innovative project risk; 

- developing methods for assessing the cost of risk, 

taking into account the features of an innovative project.  

 

The presentation of the basic material. 

Let us consider the peculiarities of managing the 

risks of an innovative project.  

The term ñriskò refers to the probability of a negative 

or unfavorable event. In this case, a negative event does 

not involve achieving the desired result of an innovative 

process. The main task of managing project risks is to 

minimize losses related to problems that can arise. 

The peculiarities of the risks of an innovative project 

are as follows: 

- a risk includes a number of elements that are 

specific only for a particular innovative project and 

elements that are characteristic for traditional business 

projects;  

- due to the objective uncertainty of the innovative 

project environment, there can never exist a risk-free 

situation;  

- risk management includes alternative decisions;  

- a risk is characterized by the facts that objective 

information can be incomplete, by an inadequate 

subjective understanding of risk can be inadequate and 

decisions made on risk management can be wrong;    

- due to the uniqueness of an innovative project, a 

risk is caused by the uncertainty of further development of 

events as well as by the lack of adequate statistics relating 

all the project parameters;    

- risk is characterized by monotonous dependence 

between the risk level and the level of the innovative 

project novelty;  

- risk changes its features over time. 

Let us consider the major factors that can cause risks. 

Risks in the innovation sphere depend on fundamental, 

market and internal factors. The fundamental risk factors 

are determined by the eco-political and political aspects of 

the functioning of the world community and Ukraine. 

Market risks are related to the dynamics of the market 

situation. Internal risk factors are determined by the 

peculiarities of the organizational structure and 

capabilities of an enterprise. 

Other criteria for determining risk categories are 

their grouping into internal and external ones according to 

the impact factors. Therefore, a set of risks can be 

formalized as a combination of two subsets:  

 
In ExRisk R R= Ç , 

where 
InR  is risks caused by the elements of the internal 

environment of a project implementation, which 

determine the level and capabilities of an enterprise and 

can be regulated by the project management team;   
ExR  is risks of the external environment whose effect 

cannot be regulated. The external environment includes 

such elements as customers, competitors, governmental 

establishments, suppliers, financial organizations, labor 

sources, co-performers.   
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Let us consider two generalized risk categories. 
i

P  

designates the probability of a technical risk and 
c

P  is the 

probability of a commercial risk. If these risk groups are 

assumed to be independent, the total project risk can be 

expressed as 
i c

PP .  Then, the cost of risk can be estimated 

considering the expected value of the ñeffect-costò ratio, 

using the formula: 

 
R

i c

B
E PP

C
=  , 

where ɺ is an effect or result; ʉ is expenses. 

The goal of the risk management of an innovation 

project is to prevent or reduce potential losses, which 

implies the use of various management methods. The risk 

management process involves a series of steps. 

Probable risks can be identified and grouped by the 

categories.  

Risk assessment and analysis include:  

- assessing risk probability;  

- assessing the amount of losses ï probable 

disbenefit.       

Basing on the analysis of the information received, 

taking into account risk factors, the management strategy 

can be selected, that is measures to counter and eliminate 

the risk consequences. 

The qualitative risk assessment is the first stage of its 

analysis. The resulting assessment can be used when 

ranking project risks when there is a preliminary 

assessment of the risk probability and consequences. 

The methods of qualitative risk assessment are based 

on specifying the major indicators and their expert 

assessing.  

The system of indicators to assess the risk of an 

innovative project is as follows. 

The analysis of variants for implementing an 

innovative project should lead to selecting the most 

preferred variant according to the profitability and risk 

criteria. To do this, the following qualitative factors of 

assessment are used but using a quantitative scale. 

An innovative project is assessed by a number of 

specific risks (Fig. 1): 

- technological, 

- informational, 

- operational, 

- personnel, 

- financial and economic, 

- market, 

- external environment. 

Innovative project risks

Internal
External

Risk categories

Risk types

Technologi

cal

Informatio

nal
Operational Personnel Financial Market

External 

invironment

- the stage of 

developing the new 

product idea,

- the stage of 

technical feasibility 

verification,

- the technological 

stage

- project 

planning,

- the 

logistics of 

selling

- human 

resources,

- the 

project 

team

- government 

support,

- dependence on 

product 

consumers,

- dependence on 

suppliers,

- other factors

- industry 

further 

development,

- industry 

growth rate

- competitive 

environment

- financial 

management,

- sources and a 

pattern of 

financing 

Risk factors

 

Fig. 1. The types of specific risks and factors for their assessment

The first five specific risks refer to the category of 

internal risks, the other two ï to the category of external 

ones.    

Risk assessment indicators are grouped by 

corresponding factors (it should be noted that only one 

indicator is used for the informational risk). 

There is a direct relationship among the information 

support of the project, its technological stage and the 

magnitude of the innovation risk. There is little probability 

that information relating to the properties and indicators of 

the final product and its technical parameters will be 

available. The lack of information increases the innovative 

project risks. At further levels of project planning, the 
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information support becomes more qualitative and 

detailed, which results in a decrease of risks.  

Table 1 shows a list of indicators and score that can 

be used to conduct an expert assessment of the 

technological factors of the innovative risk. 

Table 1 - The indicators for assessing the technological risk 

factors  

Project indicators Score 

1. The stage of developing the new product idea  

The project is at the stage of the scientific validity of 

the idea. 

0 

The project has significant design drawbacks, defects 

or errors that significantly affect the implementation of 

the project. 

0 

The project has a scientifically based idea of 

fundamentally new developments, technologies and 

equipment. 

1 

2. The stage of technical feasibility verification  

The project involves the financing of research and 

development. 
0 - 2 

Reference letters of state or local authorities are 

attached to the project. 
1 - 3 

The project is supported by the authorities. 2 - 5 

The project is an integral part of targeted state or local 

investment programs. 
4 - 5 

Part of the project funds is purposely financed by 

budget funds. 
4 - 5 

3. The technological stage 

The project requires that production should be 

upgraded technologically, materials, processes and 

design be improved.  

2 - 3 

The project is at the end of the technological stage; 

further capital construction, installation and other 

technological measures are planned.  

3 - 5 

 

Table 2 shows a list of indicators and score that can 

be used by experts to analyze the factors of the 

informational risk.  

Table 2 - The indicators for assessing the factors of the 

informational risk  

Project indicators Score 

Project participants are not provided with necessary 

information or information is deliberately falsified. 

0 ï 1 

All the necessary information is given but it is not 

enough for the efficient implementation of the project. 
0 - 2 

Project participants are provided with all requested 

information but do not have complete information. 
3 - 4 

All necessary information is given in full and on time. 4 - 5 

 

The assessment of the prospects for an innovative 

project should include the analysis of the competitive 

environment and be based on a comparison and analysis 

of the activities of various companies within the industry. 

Understanding the general principles of the impact of 

competitive forces on the position of the enterprise in the 

industry enables making an economic forecast of the 

project and, if necessary, revising the strategy of the 

enterprise. Table 3 shows a list of indicators and score that 

can be used for assessing market risk factors. The analysis 

of industry trends enables identifying and assessing risks 

typical for projects in a given industry and determining the 

forecasted stability of a project. 

Indicators for assessing operational risk factors, 

personnel risk, external environment and financial risk are 

determined in the same way with the values from 0 to 1. It 

should be noted that some factors of external environment 

negatively affect the project implementation and are 

assessed by a negative value - 5. 

Table 3 - The indicators for assessing market risk factors   

Project indicators Score 

1. Industry expected future 

In the market, demand is significantly lower than 

supply, prices are falling 
0 - 1 

Supply roughly corresponds to demand 2 - 3 

Potential market volume is several times higher than 

the volume of available production 
4 - 5 

2. Industry growth rate  

Production decline 0 - 1 

Stagnation with signs of recovery 2 - 3 

Moderate stable positive dynamics 4 

Positive annual growth above average in the economy 5 

3. Competitive environment 

The products of competitors have price and quality 

advantages over products whose manufacturing 

underlies the innovative project. 

0 - 1 

There are factors for tougher (than before) competition 

in the industry 
2 - 3 

Competition is low, the market is protected from 

competitive foreign products 

4 

There are no significant competitors in the market 5 

 

Assessing the cost of risk of an innovative project. 

As the examples of the above tables show, each risk 

makes its (unequal) contribution to the overall risk 

assessment of an innovative project. The maximum 

number of score points, used to assess the factors of each 

risk, indicates its contribution to the integrated 

assessment, therefore, it can act as a basis for determining 

relative weights. 

Given that the score points of the project score vary 

from -5 to 81, such coefficients of significance have been 

calculated for each risk (Table 4): 

Table 4 - The scale of scoring specific risks and their 

relative coefficients of significance 

Specific risk Score Relative coefficient of 

significance 

technological 0 -11 0,128 

informational 0 - 5 0,058 

operational 0 - 10 0,116 

personnel 0 - 10 0,116 

financial 0 - 10 0,116 

market 0 - 15 0,174 

external 

environment 
-5 - 20 0,290 

 

According to the results of the expert assessment, a 

number of points relating to the risk of the project are 

calculated and its corresponding probabilistic and 

linguistic estimates are determined (Table 5). Note that the 
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relationship between a number of score points and the 

level of risk is non-linear (Fig. 2). 

The result of the rating is the assignment of a risk 

group to an innovative project on the basis of the impact 

of the total innovative risk. 

To assess the project risk cost, its innovativeness 

class should be determined.   

Table 5 - Assessing the integrated risk according to different 

scales  

Integrated assessment of the project risk  Qualitative 

assessment   

(linguistic scale) 
Point scale Risk probability 

(ʈRisk) 

<10 [0,60 ï 1] Too high risk 

[10 ï 20) [0,35 - 0,60) Maximum risk 

tolerance 

[20 ï 40) [0,15 - 0,35) Acceptable Risk 

[40 ï 50] [0,10 - 0,15) Standard risk 

>50 <0,10 Minor risk 

 

 

Fig.2. The form of dependence between the point scale and the 

probability  

The project content is analyzed according to the 

following factors:  

-  the kind of innovation,  

- the field of innovation implementation,  

- the type of innovation,  

- the project type,  

- the level of the customer organization, 

- the territorial scale of innovation, 

- the scale of innovation spread, 

- the degree of innovativeness,  

- the depth of changes,  

- the reason for innovation,  

- the stage of the lifecycle of demand for a new 

product, 

- the nature of the curve of the product lifecycle, 

- stages of the product lifecycle, 

- the level of technology variability, 

- the stage of the technology lifecycle, 

- the stage of the innovation lifecycle, 

- the duration of the innovation project. 

For each characteristic, an appropriate element is 

selected from the group of innovation processes. Each 

element has its own score from 1 to 8.  Then the integrated 

assessment is calculated as the arithmetic average of all 

characteristics. 

Depending on the class of the innovative project, 

ñrisk premiumò is established, which characterizes the 

forecasted project budget growth (as a percentage of its 

value) (Table 6). 

Then, the cost of the integrated risk of the innovative 

project is determined according to the following formula: 

 
100

R Risk c
ʉʈ k

E
%

= , 

where 
Risk
ʈ  is risk probability (Table 5), 

c
k  ï is budget 

growth (Table 6). 

Table 6 - Increasing the cost of the project, taking into 

account its innovativeness class 

Innovati

veness  

class 

1  2  3  4  5  6  7  8  

Budget 

growth 

 % (
c

k )  
0,0  0,5  1,0  2,0  5,0  10 20  30 

 

Conclusions. The analysis of the risk characteristics 

of an innovation project showed the need for its 

qualitative assessment, taking into account a significant 

number of heterogeneous factors. The uncertainty of 

innovation processes made experts use scores for 

assessing.  The developed method considers seven types 

of specific risks, indicators and a scale are proposed for 

assessing. While assessing the cost of risk, the class of the 

project innovativeness is taken into account and the 

degree of possible increase in the project budget is 

determined.  
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ʟʘʧʦʨʫʢʦʶ ʩʚʦʻʯʘʩʥʦʾ, ʷʢʽʩʥʦʾ ʪʘ ʫ ʨʘʤʢʘʭ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʙʶʜʞʝʪʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʙʫʣʦ 

ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʝʢʪʫ, ʟʦʢʨʝʤʘ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ 

ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ, ʜʫʞʝ ʢʦʨʠʩʥʠʤ ʙʫʣʦ ʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʙ ʫʧʨʘʚʣʷʪʠ ʚʧʣʠʚʘʤʠ 
ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʥʘ ʧʨʦʝʢʪ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʥʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʥʘʚʠʯʦʢ ʡ ʚʤʽʥʴ ʢʝʨʽʚʥʠʢʘ ʧʨʦʝʢʪʫ ʪʘ ʡʦʛʦ 

ʢʦʤʘʥʜʠ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ 

ʜʣʷ ʩʚʦʻʯʘʩʥʦʾ ʪʘ ʷʢʽʩʥʦʾ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʠʪʴ ʢʝʨʽʚʥʠʢʫ ʧʨʦʝʢʪʫ ʪʘ ʡʦʛʦ ʢʦʤʘʥʜʽ ʟʘʙʝʟʧʝʯʠʪʠ 
ʷʢʽʩʥʫ, ʩʚʦʻʯʘʩʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʽʟ ʫʩʽʤʘ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʝʚʥʠʡ ʧʝʨʝʣʽʢ ʜʦʢʫʤʝʥʪʽʚ. ʅʘʚʝʜʝʥʦ ʩʪʨʘʪʝʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ 

ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʚʽʜʥʦʩʠʥ ʽʟ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ. ʋ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ  ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ 
ʧʨʦʝʢʪʽ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʫʩʧʽʰʥʽʩʪʴ ʧʨʦʝʢʪʫ ʤʦʞʝ ʙʫʪʠ ʧʦʩʪʘʚʣʝʥʘ ʧʽʜ ʟʘʛʨʦʟʫ, ʟʦʢʨʝʤʘ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʨʠʟʠʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʝʢʪʥʠʡ ʤʝʥʝʜʞʝʨ ʪʘ ʯʣʝʥʠ ʡʦʛʦ ʢʦʤʘʥʜʠ ʧʦʚʠʥʥʽ ʩʚʦʻʯʘʩʥʦ 

ʦʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʚʟʘʻʤʦʜʽʾ ʫ ʧʨʦʝʢʪʽ ʪʘ ʰʣʷʭʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ, ʚʟʘʻʤʦʜʽʷ, ʩʪʝʡʢʭʦʣʜʝʨ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʧʨʦʝʢʪ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ, ʢʦʤʫʥʽʢʘʮʽʷ, 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʠʟʠʢʠ. 

ɽ. ɹ. ɼɸʅʏɽʅʂʆ, ɼ. ʌ. ʉɽʇɽɼɸ ɻʋɸʄɸʅ 

ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʄʆɼɽʃʔ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ ʉʊɽʁʂʍʆʃɼɽʈʆɺ 

ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʍ ʇʈʆɽʂʊʆɺ ɺ ʉʌɽʈɽ ʆɹʉʃʋɾʀɺɸʅʀʗ ʉɸʄʆʃɽʊʆɺ 

ʋʧʨʘʚʣʝʥʠʝ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʦʤʧʦʥʝʥʪ ʤʝʪʦʜʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʦʪ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʢʦʤʘʥʜʳ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʦ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʭ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʦʞʠʜʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʷ ʠʭ ʢ ʧʨʦʮʝʩʩʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʨʘʙʦʪ ʧʨʦʝʢʪʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ 

ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʝʡʢʭʦʣʜʝʨʦʚ ʷʚʣʷʝʪʩʷ ʻ ʟʘʣʦʛʦʤ ʩʚʦʝʚʨʝʤʝʥʥʦʡ, ʢʘʯʝʩʪʚʝʥʥʦʡ ʠ ʚ ʨʘʤʢʘʭ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʣʶʙʦʛʦ 
ʧʨʦʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʘʤʦʣʝʪʦʚ, ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʙʳʣʦ ʙʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʫʧʨʘʚʣʷʪʴ ʚʣʠʷʥʠʷʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʥʘ ʧʨʦʝʢʪ, ʩ ʫʯʝʪʦʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʢʦʤʘʥʜʳ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʝʡʢʭʦʣʜʝʨʦʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʘʤʦʣʝʪʦʚ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʪ ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʢʦʤʘʥʜʝ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʠ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʩʬʝʨʝ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʘʤʦʣʝʪʦʚ ʠ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʢʨʝʪʥʳʡ ʧʝʨʝʯʝʥʴ ʜʦʢʫʤʝʥʪʦʚ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʩʪʨʘʪʝʛʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʦ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʧʨʦʮʝʩʩʝ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʧʨʦʝʢʪʝ ʚ ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʘʤʦʣʝʪʦʚ ʫʩʧʝʰʥʦʩʪʴ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʘ ʧʦʜ ʫʛʨʦʟʫ, ʚ 
ʯʘʩʪʥʦʩʪʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʝʢʪʥʳʡ ʤʝʥʝʜʞʝʨ ʠ 

ʯʣʝʥʳ ʝʛʦ ʢʦʤʘʥʜʳ ʜʦʣʞʥʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʧʨʦʝʢʪʝ ʠ ʧʫʪʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʩʪʝʡʢʭʦʣʜʝʨ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʘʤʦʣʝʪʦʚ, 

ʢʦʤʤʫʥʠʢʘʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʠʩʢʠ. 

 

ʆ. B. DANCHENKO, D. F. CEPEDA GUAMAN 

INFORMATION MODEL OF  STAKEHOLDERS INTERAC TION OF ORGANIZATIONAL PROJE CTS 

IN THE FIELD OF AIRC RAFT MAINTENANCE  

Managing project stakeholders is one of the components of a project management methodology that requires the project manager and his team to 

continually communicate with all project participants to understand and meet their needs and expectations, as well as involve them in the project 
decision-making process. This leads to the fact that an effective system of interaction between the stakeholders is the key to timely, high-quality and 

within the framework of the approved budget for the implementation of the project. According to the analysis of scientific works, it was concluded that 
to improve the management efficiency of the stakeholders of any project, including the organizational project in the aircraft servicing sphere, it would 

be very useful to apply information technology that would allow managing the influences of stakeholders on the project, taking into account 

professional and the competence, skills and abilities of the project manager and his team. It proposes the development of an information model for the 
interaction of stakeholders of an organizational project in the field of aircraft maintenance for its timely and high-quality implementation. The 

implementation of the information model will allow the project manager and his team to ensure high-quality, timely and effective interaction with all 

stakeholders in the implementation of an organizational project in the field of aircraft maintenance and to determine a specific list of documents. 
Information support strategies are presented, which are an important condition for maintaining productive relationships with stakeholders. If problems 

arise in the process of exchanging information in an organizational project in the field of aircraft servicing, the projectôs success may be jeopardized, in 

particular, information risks may arise. Based on the results of this study, it was concluded that the project manager and his team members should 
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timely select the best options for cooperation in the project and ways to exchange information to ensure successful project implementation. 
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ɺʩʪʫʧ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʘʤʠ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʧʦʢʘʟʘʣʦ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʘʯʫʱʽʩʪʴ. ʆʜʥʽʻʶ ʽʟ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪ 

ʻ ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʫ, ʷʢʝ ʚʠʤʘʛʘʻ ʚʽʜ 

ʢʝʨʽʚʥʠʢʘ ʧʨʦʝʢʪʫ ʪʘ ʡʦʛʦ ʢʦʤʘʥʜʠ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʩʪʽʡʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʝʢʪʫ  

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʡ ʟʘʜʦʚʦʣʝʥʥʷ ʾʭ ʧʦʪʨʝʙ ʪʘ ʦʯʽʢʫʚʘʥʴ, ʘ 

ʪʘʢʦʞ ʟʘʣʫʯʝʥʥʷ ʾʭ ʜʦ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ 

ʨʦʙʽʪ ʧʨʦʝʢʪʫ. ʂʣʶʯʦʚʦʶ ʤʝʪʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʝʢʪʫ ʻ 

ʟʘʜʦʚʦʣʝʥʥʷ ʡʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʰʣʷʭʦʤ ʜʦʩʷʛʥʝʥʥʷ 

ʥʠʤʠ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ 

ʝʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʚʟʘʻʤʦʜʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʻ 

ʟʘʧʦʨʫʢʦʶ ʩʚʦʻʯʘʩʥʦʾ, ʷʢʽʩʥʦʾ ʪʘ ʫ ʨʘʤʢʘʭ 

ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʙʶʜʞʝʪʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. ʅʝ 

ʚʠʢʣʶʯʝʥʥʷʤ ʻ ʾʾ ʩʪʚʦʨʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʣʽʪʘʢʽʚ. 

 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʋ 

2013 ʨʦʮʽ ɯʥʩʪʠʪʫʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ (ʉʐɸ) 

ʚʧʝʨʰʝ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʦʶ 

ʢʦʤʧʦʥʝʥʪʦʶ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ 

ʧʨʦʝʢʪʫ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʣʘʥʫʚʘʥʥʷ, 

ʘʥʘʣʽʟ, ʢʦʥʪʨʦʣʴ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʨʦʙʦʪʠ ʽʟ ʥʠʤʠ [1], ʘ 

ʪʘʢʦʞ ʫ 2017 ʨʦʮʽ ʚʠʡʰʣʘ ʥʦʚʘ ʨʝʜʘʢʮʽʷ ʟʚʦʜʫ ʧʨʘʚʠʣ 

ʟ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ [2] ʽʟ ʦʥʦʚʣʝʥʠʤʠ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʂʨʽʤ ʪʦʛʦ, ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʥʘʚʝʜʝʥʽ ʫ ʨʦʙʦʪʘʭ ʪʘʢʠʭ 

ʘʚʪʦʨʽʚ, ʷʢ ʈʘʩʩʝʣ ɸ. ɼ. [3], ɻʫʙʢʦ ʄ. ɺ. [4],  

ɹʫʰʫʻʚ ʉ. ɼ. [5], ɹʫʰʫʻʚʘ ʅ. ʉ. [6], ʄʦʨʦʟʦʚ ɺ. ɺ. [7] 

ʪʘ ʽʥ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʚʝʣʦ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʽʚ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

ʋʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʫ ʰʠʨʦʢʦ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʧʨʘʮʷʭ ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ 

ʥʘʫʢʦʚʮʽʚ: ʌʨʽʤʝʥʘ ɽ. [8], ʈʝʡʪʝʨʘ ʉ., ɹʫʰʫʻʚʘ ʉ. ɼ. 

[9], ʊʝʩʣʽ ʖ. ʄ. [10], ʏʫʤʘʯʝʥʢʘ ɯ. ɺ. [11], ʆʙʝʨʝʤʢʘ ɯ. 

ɯ. [12]. ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, 

ʱʦ ʧʠʪʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ 

(ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ) ʤʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʤʝʪʠ ʧʨʦʝʢʪʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʮʽʥʥʦʩʪʝʡ ʚʩʽʤʘ 

ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʝʢʪʫ. ʆʪʞʝ, ʮʽ ʧʠʪʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʚʽʜ 

ʢʦʤʘʥʜʠ ʧʨʦʝʢʪʫ ʪʘ ʡʦʛʦ ʢʝʨʽʚʥʠʢʘ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʜʽʷʣʴʥʽʩʪʶ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʧʨʦʝʢʪʫ. 

ʋ ʨʦʙʦʪʽ [13] ʘʚʪʦʨʘʤʠ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʦʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʪʘ ʧʨʘʢʪʠʢʠ 

ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʧʝʨʰʦʧʨʠʯʠʥʠ ʧʨʦʚʘʣʽʚ, ʧʨʦʙʣʝʤ ʪʘ 

ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʧʣʘʥʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʨʦʝʢʪʘʭ, ʻ 

ʥʝʜʦʦʮʽʥʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ. ʅʝʜʦʩʪʘʪʥʷ ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ 

ʩʪʝʡʢʭʦʣʜʝʨ-ʤʝʥʝʜʞʤʝʥʪʫ ʫ ʧʨʦʝʢʪʘʭ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ 

ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʪʘ ʾʭ 

ʚʠʤʦʛ ʻ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʥʘ ʷʢʽ 

ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʠ. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʠ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʧʨʦʝʢʪʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʟ 

1984 ʧʦ 2017 ʨʦʢʠ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʠʡ 

ʘʥʘʣʽʟ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʪʝʦʨʽʾ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. ʎʷ 

ʨʦʙʦʪʘ ʤʦʞʝ ʩʪʘʪʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʘʚʪʦʨʘʤʠ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ 

ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʣʽʪʘʢʽʚ. 

ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʦʯʽʢʫʚʘʥʴ ʚʥʫʪʨʽʰʥʽʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʽʚ, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʫ 

ʨʦʙʦʪʽ [14], ʜʦʟʚʦʣʷʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʟʥʠʟʠʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʨʠʟʠʢʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʱʦ 

ʟʘʛʨʦʞʫʶʪʴ ʫʩʧʽʰʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʧʨʦʛʨʘʤʠ. 

ɺʠʜʽʣʝʥʦ ʡ ʫʟʘʛʘʣʴʥʝʥʦ ʤʦʞʣʠʚʽ ʤʦʜʝʣʽ ʩʪʘʚʣʝʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʜʦ ʩʪʨʘʪʝʛʽʾ ʧʨʦʛʨʘʤʠ 

ʧʨʦʝʢʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʦʨʽʾ ʤʥʦʞʠʥ. ɸʚʪʦʨʘʤʠ ʙʫʚ ʦʧʠʩʘʥʠʡ ʘʥʘʣʽʪʠʯʥʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ  ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ 

ʧʦʪʦʯʥʠʤ ʪʘ ʙʘʞʘʥʠʤ ʨʽʚʥʝʤ ʟʘʣʫʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʽʚ ʜʦ ʧʨʦʮʝʩʫ ʨʝʘʣʽʟʘʮʽʾ 

ʩʪʨʘʪʝʛʽʾ ʧʨʦʛʨʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʤʝʪʦʜʫ ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʡ ʪʘ 

ʢʦʤʫʥʽʢʘʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʩʫʥʝʥʥʷ ʧʦʜʽʙʥʠʭ 

ʨʦʟʙʽʞʥʦʩʪʝʡ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʣʽʪʘʢʽʚ. 

ʋ ʨʦʙʦʪʽ [15] ʘʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʭʦʧʣʝʥʥʷʤ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ 

ʩʬʝʨ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʘ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. 

ɸʚʪʦʨʘʤʠ ʥʘʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʟʦʢʨʝʤʘ ʟʥʘʯʥʠʡ ʘʢʮʝʥʪ ʟʨʦʙʣʝʥʦ ʩʘʤʝ 

ʥʘ ʪʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ 

ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʦʩʥʦʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ʊʘʢʦʞ 

ʘʚʪʦʨʘʤʠ ʦʧʠʩʘʥʦ ʩʪʨʫʢʪʫʨʫ ʧʨʦʮʝʩʽʚ ʧʣʘʥʫʚʘʥʥʷ, 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʮʠʭ ʧʨʦʮʝʩʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʽʻʾ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫ 

ʚʠʙʦʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʫ ʤʦʞʥʘ ʙʫʜʝ 

ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʣʽʪʘʢʽʚ. 

ɽʣʝʢʪʨʦʥʥʠʡ ʧʨʦʝʢʪʥʠʡ ʤʝʥʝʜʞʤʝʥʪ (ʝ-ʈʄ) 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫ ʨʦʙʦʪʽ [16] ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ʋ ʨʘʤʢʘʭ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʽʩʥʫʶʪʴ ʷʢ ʥʘʫʢʦʚʽ, ʪʘʢ ʽ ʢʦʤʝʨʮʽʡʥʽ 

ʨʦʟʨʦʙʢʠ ʝ-ʈʄ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨ ʚʽʜʟʥʘʯʠʚ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʢʨʘʱʝ ʙʫʣʦ ʙ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʝʣʝʢʪʨʦʥʥʠʡ ʤʝʥʝʜʞʝʨ 

ʧʨʦʝʢʪʽʚ (ʝ-ʄ), ʷʢʠʡ ʻ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʶ 

ʩʠʩʪʝʤʦʶ, ʱʦ ʨʝʘʣʽʟʫʻ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʚ 

e-PM ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʤʦʞʝ 

ʩʪʘʪʠ ʫ ʥʘʛʦʜʽ  ʚ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤ 

ʧʨʦʝʢʪʦʤ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ. 
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ʋ ʨʦʙʦʪʽ [17] ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʢʦʥʪʨʦʣʶ ʫ ʧʨʦʝʢʪʘʭ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʥʝʯʽʪʢʠʭ ʟʚôʷʟʢʽʚ, ʱʦ ʟʘʩʥʦʚʘʥʦ ʥʘ 

ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʦʙʽʪ ʧʨʦʝʢʪʫ ʟ 

ʽʻʨʘʨʭʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʚʠʤʦʛ ʧʨʦʝʢʪʫ, ʽʻʨʘʨʭʽʯʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʨʠʟʠʢʽʚ ʧʨʦʝʢʪʫ, ʽʻʨʘʨʭʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʨʝʩʫʨʩʽʚ ʧʨʦʝʢʪʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʧʨʦʝʢʪʫ. ʂʨʽʤ ʪʦʛʦ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʬʫʥʢʮʽʡ ʥʘʣʝʞʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ˇʨʫʥʪʦʚʥʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʠʤʦʛʘʤʠ ʟʘʮʽʢʘʚʣʝʥʠʭ 

ʩʪʦʨʽʥ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʝʢʪʫ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʦʝʢʪʠ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʣʽʪʘʢʽʚ ʨʦʟʛʣʷʜʘʣʠʩʷ ʘʚʪʦʨʦʤ ʫ ʨʦʙʦʪʽ [18], ʟʦʢʨʝʤʘ 

ʙʫʣʦ ʥʘʜʘʥʦ ʾʭ ʚʠʟʥʘʯʝʥʥʷ, ʚʠʷʚʣʝʥʽ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʦʞ, ʨʦʙʦʪʘ [19] ʙʫʣʘ ʧʨʠʩʚʷʯʝʥʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ 

ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʮʽʥʢʠ ʾʭ 

ʚʧʣʠʚʫ (ʥʝʛʘʪʠʚʥʦʛʦ ʪʘ ʧʦʟʠʪʠʚʥʦʛʦ) ʥʘ ʧʨʦʝʢʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʘʣʠ ʧʽʜˇʨʫʥʪʷ ʢʝʨʽʚʥʠʢʫ 

ʧʨʦʝʢʪʫ ʪʘ ʡʦʛʦ ʢʦʤʘʥʜʽ ʚʨʘʭʫʚʘʪʠ ʾʭ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʜʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʡ ʤʝʭʘʥʽʟʤʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʚʟʘʻʤʦʜʽʻʶ ʩʪʝʡʢʭʦʣʜʝʨʽʚ. 

 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ 

ʧʽʜʭʦʜʽʚ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʫ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʾ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʜʣʷ ʩʚʦʻʯʘʩʥʦʾ ʪʘ ʷʢʽʩʥʦʾ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʾ. 

 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɹʝʟʧʦʩʝʨʝʜʥʻ 

ʦʪʦʯʝʥʥʷ ʧʨʦʝʢʪʫ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ 

ʜʫʞʝ ʯʘʩʪʦ ʩʫʧʝʨʝʯʠʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤ ʽʟ ʥʝʶ 

ʽʥʰʠʤ ʬʦʨʤʘʤ, ʛʨʫʧʘʤ ʣʶʜʝʡ ʪʘ ʦʢʨʝʤʠʤ 

ʽʥʜʠʚʽʜʫʫʤʘʤ, ʷʢʠʭ ʫʟʘʛʘʣʴʥʝʥʦ ʥʘʟʠʚʘʶʪʴ  

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ. 

ɸʚʪʦʨʦʤ ʫ ʨʦʙʦʪʽ [19] ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ 

ʩʪʝʡʢʭʦʣʜʝʨʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʤʝʥʝʜʞʝʨ 

ʧʨʦʝʢʪʫ, ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʫ, ʽʥʽʮʽʘʪʦʨ, ʟʘʤʦʚʥʠʢ, 

ʚʣʘʩʥʠʢ, ʽʥʚʝʩʪʦʨ, ʢʦʥʢʫʨʝʥʪʠ ʦʩʥʦʚʥʠʭ ʫʯʘʩʥʠʢʽʚ 

ʧʨʦʝʢʪʫ, ʦʨʛʘʥʠ ʚʣʘʜʠ, ʣʽʮʝʥʟʽʘʨʠ, ʛʨʦʤʘʜʩʴʢʽ ʛʨʫʧʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʧʽʜʨʷʜʥʠʢʠ/ʧʦʩʪʘʯʘʣʴʥʠʢʠ, ʽʥʰʽ 

ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ, ʩʧʦʞʠʚʘʯʽ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʊʝʦʨʽʷ ʩʪʝʡʢʭʦʣʜʝʨʽʚ [8] ʩʪʚʝʨʜʞʫʻ, ʱʦ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʮʽʣʝʡ ʙʫʜʴ-ʷʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʘʙʦ ʧʨʦʝʢʪʫ 

ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʽʥʪʝʨʝʩʠ ʨʽʟʥʠʭ ʩʪʦʨʽʥ, ʷʢʽ 

ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʷʪʠ ʧʝʚʥʠʡ ʪʠʧ ʥʝʬʦʨʤʘʣʴʥʦʾ 

ʢʦʘʣʽʮʽʾ. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʪʘ ʧʨʦʝʢʪʫ ˇʨʫʥʪʫʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭ ʮʽʣʝʡ ʪʘ 

ʽʥʪʝʨʝʩʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʽ ʤʦʞʣʠʚʠʭ ʡ ʧʨʠʡʥʷʪʥʠʭ 

ʤʝʪʦʜʽʚ ʚʟʘʻʤʦʜʽʾ ʽʟ ʥʠʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʩʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʥʘʫʢʦʚʮʷʤʠ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʧʠʪʘʥʥʷ ʧʦʚʝʜʽʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ 

[20,21], ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʨʽʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʧʨʦʝʢʪʥʠʭ ʤʝʥʝʜʞʝʨʽʚ ʪʘ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ. ʎʝ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʚʦʻʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ 

ʧʦʚʝʜʽʥʢʠ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʤʽʥʠ 

ʫʤʦʚ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʝʢʪʦʤ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʝʢʪʫ, ʟʦʢʨʝʤʘ ʡ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʣʽʪʘʢʽʚ, ʜʫʞʝ ʢʦʨʠʩʥʠʤ ʙʫʣʦ ʙ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʘ ʜʦʟʚʦʣʠʣʘ ʙ ʫʧʨʘʚʣʷʪʠ 

ʚʧʣʠʚʘʤʠ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʥʘ ʧʨʦʝʢʪ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ 

ʫ ʩʝʙʝ ʩʫʢʫʧʥʽʩʪʴ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʱʦʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʤʦʪʠʚʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʡʦʛʦ ʧʨʦʮʝʩʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʘ ʨʽʟʥʠʤʠ ʩʬʝʨʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʫ ʧʨʦʝʢʪʽ, ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

- ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʚʝʜʝʥʥʷ, ʦʙʨʦʙʢʠ ʽ 

ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

- ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ; 

- ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ 

ʧʨʦʝʢʪʫ. 

ɺʚʝʜʝʥʥʷ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʝʢʪʫ ʩʢʣʘʜʘʻ 

ʚʘʞʣʠʚʫ ʯʘʩʪʠʥʫ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʦʤ, ʷʢʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ. ʇʨʘʚʠʣʴʥʠʡ ʥʘʙʽʨ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʾʭ ʣʦʛʽʯʥʘ 

ʚʟʘʻʤʦʜʽʷ ʦʜʠʥ ʽʟ ʦʜʥʠʤ ʜʦʧʦʤʦʞʫʪʴ ʢʝʨʽʚʥʠʢʫ 

ʧʨʦʝʢʪʫ ʪʘ ʡʦʛʦ ʢʦʤʘʥʜʽ ʚʠʙʫʜʫʚʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʚʩʽʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ 

ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʩʬʦʨʤʫʚʘʪʠ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ; 

- ʩʬʦʨʤʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ 

ʩʪʦʨʦʥʘʤʠ; 

- ʧʨʝʜʩʪʘʚʠʪʠ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʑʦʙ ʷʢʽʩʥʦ ʪʘ ʩʚʦʻʯʘʩʥʦ ʫʧʨʘʚʣʷʪʠ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʫ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʢʦʥʪʨʦʣʶ, ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʝʨʽʚʥʠʢʘ 

ʧʨʦʝʢʪʫ ʪʘ ʡʦʛʦ ʢʦʤʘʥʜʠ ʫ ʧʨʦʮʝʩʽ ʢʦʤʫʥʽʢʘʮʽʾ ʽʟ 

ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ [1,2] 

ʧʝʨʝʜʙʘʯʘʻ ʯʽʪʢʠʡ ʨʦʟʧʦʜʽʣ ʮʽʣʝʡ, ʟʘʚʜʘʥʴ, ʬʫʥʢʮʽʡ ʪʘ 

ʦʙʦʚôʷʟʢʽʚ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ 

ʧʨʦʝʢʪʫ. ʎʝʡ ʧʨʦʮʝʩ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ 

ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʷʢ: ʟʙʽʨ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʚʝʣʠʢʠʭ 

ʤʘʩʠʚʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʯʘʩʪʦ ʻ ʨʽʟʥʦʩʪʦʨʦʥʥʴʦʶ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ. 

ʉʪʝʡʢʭʦʣʜʝʨʠ ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʚʧʣʠʚʫ 

ʧʨʦʝʢʪʫ ʘʙʦ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʝʢʪ ʷʢ 

ʧʦʟʠʪʠʚʥʠʤ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʤ ʯʠʥʦʤ. ɼʝʷʢʽ 

ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʦʙʤʝʞʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʨʦʙʦʪʠ ʘʙʦ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ 
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ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʇɯè.  

ʉʝʨʽʷ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ. 2019. ˉ 1 (1326) 27 

ʧʨʦʝʢʪʫ, ʽʥʰʽ ʞ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʝʢʪ 

ʪʘ ʡʦʛʦ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʇʨʦʚʝʜʝʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʫ [8,9,12,14] ʚʽʜʟʥʘʯʘʶʪʴ 

ʚʘʞʣʠʚʽʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, 

ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʪʘ ʟʘʣʫʯʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ. 

ʉʧʨʦʤʦʞʥʽʩʪʴ ʢʝʨʽʚʥʠʢʘ ʧʨʦʝʢʪʫ ʧʨʘʚʠʣʴʥʦ 

ʚʠʟʥʘʯʘʪʠ ʪʘ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʫʧʨʘʚʣʷʪʠ ʚʩʽʤʘ 

ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʤʦʞʝ ʦʙʫʤʦʚʠʪʠ ʫʩʧʽʭ ʘʙʦ 

ʥʝʚʜʘʯʫ ʧʨʦʝʢʪʫ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʦʤ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʫ 

ʧʨʦʝʢʪʽ ʘʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ 

ʚʟʘʻʤʦʜʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ 

ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ, ʷʢʘ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1. ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ, ʷʢʘ 

ʧʦʢʘʟʫʻ ʷʢʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ 

ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʪʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʜʦʢʫʤʝʥʪʽʚ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʫ 

ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʥʘʚʝʜʝʤʦ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣ. 1.

ʊʘʙʣʠʮʷ 1 ï ɯʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʩʪʝʡʢʭʦʣʜʝʨʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ 

ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ 

ʉʪʝʡʢʭʦʣʜʝʨ, ʷʢʠʡ ʥʘʜʘʻ  

ʽʥʬʦʨʤʘʮʽʶ 

ʉʪʝʡʢʭʦʣʜʝʨʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦʝʢʪʫ, ʷʢʦʶ 

ʦʙʤʽʥʶʶʪʴʩʷ ʩʪʝʡʢʭʦʣʜʝʨʠ 

ʂʦʜ ʅʘʡʤʝʥʫʚʘʥʥʷ 

ɽ1 ʂʦʤʘʥʜʘ ʧʨʦʝʢʪʫ ɽ2, ɽ3, ɽ4, ɽ5, ɽ6, ɽ7, ɽ8 ɼʦʢʫʤʝʥʪʘʮʽʷ ʧʦ ʧʨʦʝʢʪʫ 

ɽ2 ɸʚʽʘʢʦʤʧʘʥʽʷ (ʽʥʽʮʽʘʪʦʨ/ 

ʟʘʤʦʚʥʠʢ/ʽʥʚʝʩʪʦʨ) 

ɽ1, ɽ3, ɽ5, ɽ6, ɽ7, ɽ8 ɿʘʜʫʤ ʧʨʦʝʢʪʫ, ʪʝʭʥʽʯʥʝ 

ʟʘʚʜʘʥʥʷ, ʬʘʢʪʠʯʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʨʦʝʢʪʫ 

ɽ3 ɺʣʘʩʥʠʢ (ʦʙʩʣʫʛʦʚʫʶʯʘ 

ʢʦʤʧʘʥʽʷ) 

ɽ1, ɽ2, ɽ5, ɽ6, ɽ7, ɽ8 ʋʩʪʘʥʦʚʯʽ ʪʘ ʜʦʟʚʽʣʴʥʽ 

ʜʦʢʫʤʝʥʪʠ 

ɽ4 ʆʨʛʘʥʠ ʚʣʘʜʠ/ʣʽʮʝʥʟʽʘʨʠ ɽ1, ɽ2, ɽ3, ɽ5, ɽ6, ɽ7, ɽ8 ɼʦʟʚʦʣʠ, ʣʽʮʝʥʟʽʾ 

ɽ5 ɻʨʦʤʘʜʩʴʢʽ ʛʨʫʧʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʥʘʩʝʣʝʥʥʷ 

ɽ1, ɽ2, ɽ3 ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʨʦʝʢʪʫ 

ɽ6 ʇʦʩʪʘʯʘʣʴʥʠʢʠ ʦʙʣʘʜʥʘʥʥʷ, 

ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ, ʧʘʣʠʚʥʦ-

ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ɽ1, ɽ2, ɽ3 ɼʦʛʦʚʦʨʠ ʥʘ ʟʘʢʫʧʽʚʣʽ 

ɽ7 ʇʽʜʨʷʜʥʠʢʠ (ʙʫʜʽʚʝʣʴʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ) 

ɽ1, ɽ2, ɽ3 ɼʦʛʦʚʦʨʠ ʥʘ ʧʽʜʨʷʜʥʽ ʨʦʙʦʪʠ 

ɽ8 ʉʧʦʞʠʚʘʯʽ (ʘʝʨʦʧʦʨʪʠ, 

ʘʚʽʘʢʦʤʧʘʥʽʾ) 

ɽ1, ɽ2, ɽ3 ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʜʫʢʪ 

ʧʨʦʝʢʪʫ 

 

ɯʟ ʪʘʙʣ. 1 ʚʠʜʥʦ, ʷʢʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦʝʢʪʫ 

ʦʙʤʽʥʶʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʡʦʛʦ ʩʪʝʡʢʭʦʣʜʝʨʠ. ʋʩʷ 

ʥʘʜʘʥʘ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʽʥʬʦʨʤʘʮʽʷ ʧʦʚʠʥʥʘ 

ʚʥʦʩʠʪʠʩʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʧʨʦʝʢʪʫ (D1), ʱʦ ʚʠʜʥʦ ʥʘ 

ʨʠʩ. 1. 

ʋʩʧʽʰʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʧʨʦʝʢʪʫ ʫ ʩʬʝʨʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ 
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ʟʘʣʫʯʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ ʰʣʷʭʦʤ 

ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ 

ʚʽʜʥʦʩʠʥ ʽʟ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ. ɼʦ ʪʘʢʠʭ ʩʪʨʘʪʝʛʽʡ 

ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʪʫʧʥʽ: 

- ʟʘʣʫʯʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʜʦ ʦʛʣʷʜʫ 

ʧʨʦʝʢʪʫ. ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʘʛʘʻ ʨʝʛʫʣʷʨʥʦʛʦ ʪʘ 

ʩʚʦʻʯʘʩʥʦʛʦ ʨʦʟʛʣʷʜʫ ʩʢʣʘʜʫ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʪʘ 

ʦʥʦʚʣʝʥʴ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ ʫ ʾʭ ʩʢʣʘʜʽ ʪʘ ʮʽʣʷʭ; 

- ʟʘʣʫʯʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʜʦ ʫʯʘʩʪʽ ʫ 

ʥʘʨʘʜʘʭ ʧʨʦʝʢʪʫ. ʅʘ ʧʨʘʢʪʠʮʽ ʜʫʞʝ ʯʘʩʪʦ ʧʨʦʚʦʜʷʪʴʩʷ 

ʢʦʨʦʪʢʽ, ʱʦʜʝʥʥʽ ʥʘʨʘʜʠ, ʥʘ ʷʢʠʭ ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʫ ʪʘ 

ʢʣʶʯʦʚʽ ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʦʙʛʦʚʦʨʶʶʪʴ ʚʠʢʦʥʘʥʽ 

ʨʦʙʦʪʠ ʪʘ ʧʨʦʙʣʝʤʠ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʜʝʥʴ, ʘ ʪʘʢʦʞ ʧʣʘʥʠ 

ʥʘ ʥʘʩʪʫʧʥʠʡ; 

- ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʢʣʶʯʘʶʪʴ ʜʦ ʩʝʙʝ: ʩʣʫʞʙʠ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʪʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ 

ʚʝʜʝʥʥʷ ʩʧʨʘʚ; 

- ʙʘʛʘʪʦʩʪʦʨʦʥʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʤʫʥʽʢʘʮʽʡ. 

ʉʪʘʥʜʘʨʪʥʘ ʩʪʨʘʪʝʛʽʷ ʢʦʤʫʥʽʢʘʮʽʡ ʜʣʷ ʟʘʮʽʢʘʚʣʝʥʠʭ 

ʩʪʦʨʽʥ ʧʨʦʝʢʪʫ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʪʘ ʦʙʠʨʘʻ ʽʟ ʫʩʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʻ ʢʫʣʴʪʫʨʥʽ, ʧʨʘʢʪʠʯʥʽ ʪʘ 

ʦʩʦʙʠʩʪʽ ʧʝʨʝʚʘʛʠ ʚʽʜʥʦʩʥʦ ʤʦʚʠ, ʤʝʜʽʡʥʠʭ ʟʘʩʦʙʽʚ, 

ʟʤʽʩʪʫ ʪʘ ʩʧʦʩʦʙʽʚ ʧʝʨʝʜʘʯʽ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʚ ʧʨʦʮʝʩʽ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʧʨʦʝʢʪʽ ʫ ʩʬʝʨʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ ʡʦʛʦ ʫʩʧʽʰʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ 

ʧʦʩʪʘʚʣʝʥʘ ʧʽʜ ʟʘʛʨʦʟʫ, ʟʦʢʨʝʤʘ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʠʟʠʢʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʨʠʟʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʽʟ 

ʧʨʦʙʣʝʤʘʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ ʧʨʦʝʢʪʫ 

ʪʘ ʚʠʢʣʠʢʘʥʽ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʟʦʢʨʝʤʘ: 

- ʨʽʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʧʨʦʝʢʪʫ; 

- ʥʝʩʚʦʻʯʘʩʥʝ ʧʝʨʝʜʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

- ʧʝʨʝʜʘʚʘʥʥʷ ʧʦʤʠʣʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

- ʩʚʽʜʦʤʝ ʘʙʦ ʥʝʩʚʽʜʦʤʝ ʧʝʨʝʢʨʫʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ; 

- ʥʘʷʚʥʽʩʪʴ ʷʢʽʩʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ; 

- ʣʶʜʩʴʢʽ ʝʤʦʮʽʾ; 

- ʮʽʥʥʦʩʪʽ ʣʶʜʠʥʠ; 

- ʥʝʚʤʽʥʥʷ ʩʣʫʭʘʪʠ ʩʧʽʚʨʦʟʤʦʚʥʠʢʘ ʪʘ ʽʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʷʯʠ ʽʟ ʥʘʚʝʜʝʥʦʛʦ ʚʠʱʝ 

ʧʨʦʝʢʪʥʠʡ ʤʝʥʝʜʞʝʨ ʪʘ ʯʣʝʥʠ ʡʦʛʦ ʢʦʤʘʥʜʠ ʧʦʚʠʥʥʽ 

ʩʚʦʻʯʘʩʥʦ ʦʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʚʟʘʻʤʦʜʽʾ ʫ 

ʧʨʦʝʢʪʽ ʪʘ ʰʣʷʭʠ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

 

ɺʠʩʥʦʚʢʠ. ʇʨʦʮʝʩ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʟʘʣʫʯʝʥʥʷ 

ʩʪʝʡʢʭʦʣʜʝʨʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʫ ʧʨʦʮʝʜʫʨʠ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʥʠʤʠ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʧʦʯʠʥʘʪʠ ʦʜʨʘʟʫ 

ʞ ʧʽʩʣʷ ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʪʫʪʫ ʧʨʦʝʢʪʫ, ʧʨʠʟʥʘʯʝʥʥʷ 

ʡʦʛʦ ʢʝʨʽʚʥʠʢʘ ʪʘ ʧʦʯʘʪʢʫ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʠ 

ʧʨʦʝʢʪʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ ʰʘʥʩʽʚ ʥʘ ʫʩʧʽʭ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ, 

ʩʚʦʻʯʘʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʧʨʦʝʢʪʽ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʘʚʪʦʨʠ ʧʣʘʥʫʶʪʴ ʧʨʦʚʦʜʠʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʧʨʦʝʢʪʘʤʠ ʫ ʩʬʝʨʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʣʽʪʘʢʽʚ. 
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ɯ. ɯ. ʉʊɸʅʆɺʉʔʂɸ, ʂ. ɺ. ʂʆʃɽʉʅɯʂʆɺɸ 

ʉʊʈɸʊʀʌɯʂɸʎɯʗ ɯʅɼʀɺɯɼʋɸʃʔʅʀʍ ʂʆʄʇɽʊɽʅʎɯʁ ɿ ʄɽʊʆʖ ʇʆɹʋɼʆɺʀ ɼʀʅɸʄɯʏʅʀʍ 

ʄʆʈʌʆʃʆɻɯʏʅʀʍ ʄʆɼɽʃɽʁ ʇʈʆɽʂʊʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 

ɼʽʶʯʽ ʩʪʘʥʜʘʨʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʦʨʪʬʝʣʷʤʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʩʘʜʘʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʽʥʜʠʚʽʜʫʫʤʽʚ, ʢʦʤʘʥʜ, 

ʤʝʥʝʜʞʝʨʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʾʭʥʴʦʾ ʪʚʦʨʯʦʩʪʽ ʪʘ ʢʨʝʘʪʠʚʥʦʩʪʽ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʪʘʢʦʾ ʪʚʦʨʯʦʩʪʽ ʻ ʩʪʚʦʨʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘ ʪʣʽ ʷʢʦʛʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 
ʫʧʨʘʚʣʽʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʜʽʣʝʥʥʽ (ʩʪʨʘʪʠʬʽʢʘʮʽʾ) ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʩʪʨʫʢʪʫʨʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʩʪʦʨʫ ʧʦ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʦʩʪʘʥʥʴʦʛʦ: ʦʢʨʝʤʠʭ ʧʨʦʝʢʪʽʚ, ʧʨʦʛʨʘʤ ʪʘ ʧʦʨʪʬʝʣʽʚ ʧʨʦʝʢʪʽʚ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢʽ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʥʪʘʣʽʪʝʪʫ ʚʽʜʧʦʚʽʜʥʦʾ ʜʝʨʞʘʚʠ, ʩʬʝʨʠ 
ʢʦʤʧʝʪʝʥʮʽʡ (ʣʶʜʠ, ʧʨʘʢʪʠʢʘ, ʧʝʨʩʧʝʢʪʠʚʠ) ʪʘ ʽʥ. ɺʠʢʦʥʘʥʦ ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ (ʟʘ ʨʽʚʥʝʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʘʙʩʪʨʘʢʮʽʾ, 

ʬʽʟʠʯʥʦʶ ʩʫʪʥʽʩʪʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʧʨʠʥʘʣʝʞʥʽʩʪʶ). ʇʦʙʫʜʦʚʘʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʧʨʦʝʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʅʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʾʭʥʷ 
ʘʜʝʢʚʘʪʥʽʩʪʴ. ɿʜʽʡʩʥʝʥʽ ʧʨʘʢʪʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʦʶ ʾʭ ʩʦʮʽʘʣʴʥʠʭ ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʤʧʝʪʝʥʮʽʾ; ʩʪʨʘʪʠʬʽʢʘʮʽʷ; ʤʦʨʬʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ; ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ; ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ. 

ʀ. ʀ. ʉʊɸʅʆɺʉʂɸʗ, ɽ. ɺ. ʂʆʃɽʉʅʀʂʆɺɸ 

ʉʊʈɸʊʀʌʀʂɸʎʀʗ ʀʅɼʀɺʀɼʋɸʃʔʅʓʍ ʂʆʄʇɽʊɽʅʎʀʁ ʉ ʎɽʃʔʖ ʇʆʉʊʈʆɽʅʀʗ 

ɼʀʅɸʄʀʏɽʉʂʀʍ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʄʆɼɽʃɽʁ ʇʈʆɽʂʊʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ 

ɼʝʡʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʧʦʨʪʬʝʣʷʤʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʠʥʜʠʚʠʜʫʫʤʦʚ, ʢʦʤʘʥʜ, ʤʝʥʝʜʞʝʨʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʠʭ ʪʚʦʨʯʝʩʪʚʘ ʠ ʢʨʝʘʪʠʚʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʪʘʢʦʛʦ ʪʚʦʨʯʝʩʪʚʘ 
ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʦʩʥʦʚʘʥʳ ʥʘ ʚʳʜʝʣʝʥʠʠ 

(ʩʪʨʘʪʠʬʠʢʘʮʠʠ) ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 
ʧʦʩʣʝʜʥʝʛʦ: ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʦʛʨʘʤʤ ʠ ʧʦʨʪʬʝʣʝʡ ʧʨʦʝʢʪʦʚ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʥʪʘʣʠʪʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʬʝʨʳ ʢʦʤʧʝʪʝʥʮʠʡ (ʣʶʜʠ, ʧʨʘʢʪʠʢʘ, ʧʝʨʩʧʝʢʪʠʚʳ) ʠ 

ʜʨ. ɺʳʧʦʣʥʝʥʘ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ (ʧʦ ʫʨʦʚʥʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʘʙʩʪʨʘʢʮʠʠ, ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʴʶ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ). ʇʦʩʪʨʦʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʠʭ 

ʘʜʝʢʚʘʪʥʦʩʪʴ. ʆʩʫʱʝʩʪʚʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʝ ʠʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʠʟʚʝʩʪʥʳʤʠ 
ʤʝʪʦʜʘʤʠ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ; ʩʪʨʘʪʠʬʠʢʘʮʠʷ; ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ; ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ; ʧʨʦʝʢʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. 

I. I. STANOVSKA, E. V. KOLESNIKOVA 

THE INDIVIDUAL COMPE TENCES STRATIFICATIO N IN ORDER TO BUILD THE DYNAMIC 

MORPHOLOGICAL MODELS  OF PROJECT MANAGEMEN T 

Existing standards for project, program and portfolio management are based on the individual competencies of individuals, teams, managers and 
organizations based on their creativity. One of the areas of such creativity is the creation of a morphological environment for project activities, against 

which modern methods of solving optimization design and management problems can be applied. The aim of the work was to increase the 

effectiveness of project planning and project product quality through the development and implementation of project management dynamic 
morphological models based on dynamic morphological models of individual competencies. To achieve this aim, the following tasks were solved: to 

develop dynamic models of competent structuring, which take into account the elements of the three groups of Eye competences and their origin and 

development in time of project and program management; to perform stratification of dynamic elements of competencies by level of mathematical 
abstraction, physical essence and functional affiliation; practical tests of the study results with the assessment of their technical and economic benefits 

before known methods. The proposed morphological models, which are based on the allocation (stratification) of the project space structural 

components individual competencies in all directions of the latter discretization: individual projects, programs and project portfolios, functional areas 
of the project activity that can vary significantly depending on the mentality the respective state, sphere of competence (people, practice, prospects), 

etc. As a result of aim-setting and planning of the project activity, the Protomodel appears as the beginning of the latter, the first "edition" of the 

dynamic multidimensional morphological model. With the beginning of the project activity there is a "Big Bang" Protomodel, which in the future 
leads to its dynamic expansion. Simultaneously with the development of the main project for waterfall technology, there may be a need for an 

additional subproject that has its own prototype and after its "Big Bang" further develops, for example, according to one of the well-known flexible 

AGILE technologies of PM. The individual competencies stratification (on the level of mathematical abstraction, physical essence and functional 
belonging) is executed. The morphological models and methods of management of project activity processes have been constructed. Examples of 

morphological models and methods of project activity management are presented and their adequacy is confirmed. Practical tests of the results of the 

research with the assessment of their social benefits through known methods have been carried out 
Keywords: individual competences; stratification; morphological models; process management; project activity. 

ɺʩʪʫʧ. ʇʨʦʝʢʪʥʠʡ ʤʝʥʝʜʞʤʝʥʪ (ʈʄ), ʷʢ ʽ ʙʫʜʴ-

ʷʢʠʡ ʽʥʰʠʡ ʚʠʜ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ 

ʧʣʘʥʫʚʘʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ. ʇʣʘʥ ï ʮʝ 

ʢʦʤʧʣʝʢʩ ʧʨʦʛʥʦʟʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʝʢʪʫ, ʘ ʦʪʞʝ ʚʽʜ 

ʪʦʯʥʦʩʪʽ ʪʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʫʩʽʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʤʦʜʝʣʝʡ ʢʦʤʧʣʝʢʩʫ ʟʘʣʝʞʘʪʴ ʛʦʣʦʚʥʽ ʧʦʢʘʟʥʠʢʠ  

É ɯ. ɯ. ʉʪʘʥʦʚʩʴʢʘ, ʂ. ɺ. ʂʦʣʝʩʥʽʢʦʚʘ, 2019 
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ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʍʇɯè.  

ʉʝʨʽʷ: ʉʪʨʘʪʝʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʷʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʧʨʦʝʢʪʘʤʠ. 2019. ˉ 1 (1326) 31 

ʈʄ-ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʛʨʫʧ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ. 

ʉʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʦʯʘʪʢʦʚʠʭ ʤʦʜʝʣʝʡ ʈʄ ʻ 

ʦʙʦʚôʷʟʢʦʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʟʘʛʘʣʽ 

[1]. ʅʘʟʚʝʤʦ ʪʘʢʠʡ ʢʦʤʧʣʝʢʩ ʇʨʦʪʦʤʦʜʝʣʣʶ, ʘ ʪʘʢʦʞ 

ʟʘʟʥʘʯʠʤʦ, ʱʦ ʟ ʧʝʨʰʦʾ ʤʠʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ çɺʝʣʠʢʠʡ ɺʠʙʫʭè ʮʽʻʾ ʤʦʜʝʣʽ (ʧʦ ʘʥʘʣʦʛʽʾ 

ʽʟ ʚʽʜʦʤʦʶ ʪʝʦʨʽʻʶ ʧʦʭʦʜʞʝʥʥʷ ɺʩʝʩʚʽʪʫ [2]) ʟ 

ʧʦʜʘʣʴʰʠʤ ʾʾ ʨʦʟʰʠʨʝʥʥʷʤ ʚ ʧʨʦʩʪʦʨʽ ʧʘʨʘʤʝʪʨʽʚ ʈʄ. 

ɺʽʜʧʦʚʽʜʥʦ ʽ ʧʝʨʚʠʥʥʝ ʧʦʣʝ ʢʦʤʧʝʪʝʥʮʽʡ, ʷʢʝ ʩʪʚʦʨʶʻ 

ʇʨʦʪʦʤʦʜʝʣʴ, ʚ ʧʦʜʘʣʴʰʦʤʫ ʚ ʨʘʤʢʘʭ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʨʦʝʢʪʽʚ ʧʽʜʜʘʻʪʴʩʷ ʜʝʬʦʨʤʘʮʽʾ ï ʨʦʟʰʠʨʝʥʥʶ [3]. 

ʗʢʱʦ ʚʚʘʞʘʪʠ ʮʽ ʧʘʨʘʤʝʪʨʠ ʜʠʩʢʨʝʪʥʠʤʠ, ʪʦ 

ʨʦʟʰʠʨʝʥʥʷ ʇʨʦʪʦʤʦʜʝʣʽ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʜʝʷʢʦʤʫ 

ʜʠʥʘʤʽʯʥʦʤʫ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʜʘʣʽ (ʧʽʩʣʷ çɺʝʣʠʢʦʛʦ ɺʠʙʫʭʫè) 

ʇʨʦʪʦʤʦʜʝʣʴ ʙʫʜʝ ʥʝʧʝʨʝʨʚʥʦ ʩʪʨʫʢʪʫʨʥʦ 

ʟʤʽʥʶʚʘʪʠʩʷ, ʯʦʤʫ ʘʢʪʠʚʥʦ ʩʧʨʠʷʻ ʟʘʢʦʥ ɹʫʰʫʻʚʘ ʧʨʦ 

ʚʧʣʠʚ ʥʘ ʫʩʽ ʤʦʜʝʣʽ ʈʄ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [4]. ʇʝʨʝʜʙʘʯʝʥʥʷ ʪʘʢʠʭ ʟʤʽʥ ʪʘ ʟʘʩʥʦʚʘʥʘ 

ʥʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʷʪʠ ʥʠʤʠ ï ʻ 

ʟʘʩʪʘʚʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʩʢʣʘʜʥʠʭ 

ʧʨʦʝʢʪʽʚ, ʧʨʦʛʨʘʤ ʪʘ ʧʦʨʪʬʝʣʽʚ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʾʭʥʴʦʛʦ ʧʨʦʜʫʢʪʫ.  

 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. 

ʇʘʨʘʤʝʪʨʠ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʪʚʦʨʶʶʪʴ  

n-ʚʠʤʽʨʥʠʡ ʦʨʪʦʛʦʥʘʣʴʥʠʡ ʧʨʦʩʪʽʨ, ʜʝ n ï ʜʫʞʝ ʚʝʣʠʢʝ 

ʯʠʩʣʦ, ʘʜʞʝ ʈʄ ï ʧʨʦʮʝʩ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ. ʂʨʽʤ ʪʦʛʦ, 

ʮʝʡ ʧʨʦʮʝʩ ʱʝ ʡ ʚʢʨʘʡ ʨʽʟʥʦʤʘʥʽʪʥʠʡ (ʣʶʜʠ, ʬʽʥʘʥʩʠ, 

ʤʘʪʝʨʽʘʣʠ, ʧʦʩʪʘʯʘʥʥʷ, ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ, ʪʦʱʦ) [1]. 

ɿʥʘʥʥʷ, ʥʘʚʠʯʢʠ ʪʘ ʟʜʽʙʥʦʩʪʽ, ʱʦ ʫʪʚʦʨʶʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʢʦʤʧʝʪʝʥʮʽʾ,  ʻ ʧʦʚʥʠʤ ʥʘʙʦʨʦʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʽʚ [5]. ɺʘʛʘ ʦʢʨʝʤʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʧʨʦʝʢʪʽʚ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʘʣʝ, ʷʢ ʚʚʘʞʘʶʪʴ ʚ [5], ʚ ʢʦʞʥʦʤʫ ʧʨʦʝʢʪʽ 

ʫʩʽ ʢʦʤʧʝʪʝʥʮʽʾ ʘʢʪʫʘʣʴʥʽ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʧʝʨʝʣʽʢ ʦʢʨʝʤʠʭ ʢʦʤʧʝʪʝʥʮʽʡ 

ʤʽʩʪʠʪʴ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ ʪʘ ʚʤʽʥʥʷ, 

ʧʦʻʜʥʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʦʝʢʪʫ 

ʧʣʘʥʫʚʘʪʠ, ʟʜʽʡʩʥʶʚʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦʚʥʠʡ ʥʘʙʽʨ ʢʦʤʧʝʪʝʥʮʽʡ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ, ʱʦ ʧʦ ʩʫʪʽ ʻ 

ʩʪʨʘʪʠʬʽʢʘʮʽʻʶ ʢʦʤʧʝʪʝʥʮʽʡ. ɸʜʞʝ ʩʪʨʘʪʠʬʽʢʘʮʽʷ ï 

ʩʧʝʮʽʘʣʴʥʝ ʧʦʥʷʪʪʷ, ʱʦ ʦʟʥʘʯʘʻ ʫʤʦʚʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʙʫʜʴ-ʷʢʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʰʘʨʠ ʟʘʣʝʞʥʦ ʚʽʜ ʥʝʦʜʥʘʢʦʚʦʩʪʽ 

ʷʢʽʩʥʠʭ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ, ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʾ 

ʰʘʨʫʚʘʪʦʩʪʽ [6, 7].  

ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʪʘʢʘ ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʧʦʣʷʛʘʻ ʫ 

ʚʠʜʽʣʝʥʥʽ ʦʢʨʝʤʠʭ ʧʨʦʝʢʪʽʚ, ʧʨʦʛʨʘʤ ʪʘ ʧʦʨʪʬʝʣʽʚ 

ʧʨʦʝʢʪʽʚ, ʦʙʣʘʩʪʝʡ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʥʪʘʣʽʪʝʪʫ 

ʚʽʜʧʦʚʽʜʥʦʾ ʜʝʨʞʘʚʠ. ɺʽʜʨʽʟʥʷʪʠʩʷ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʤʝʪʦʜʠ ʚʠʙʦʨʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʝʢʪʫ [8]. 

ɺʘʞʣʠʚʦʶ ʤʽʨʦʶ ʦʮʽʥʢʠ ʢʦʤʧʝʪʝʥʮʽʡ ʚ ʫʩʽʭ 

ʦʙʣʘʩʪʷʭ ʻ ʢʣʶʯʦʚʽ ʽʥʜʠʢʘʪʦʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʧʦʢʘʟʥʠʢʠ ʫʩʧʽʰʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʜʣʷ ʫʩʽʭ 

ʦʙʣʘʩʪʝʡ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʄʘʶʯʠ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ ʝʣʝʤʝʥʪʠ ʢʦʤʧʝʪʝʥʮʽʡ 

ʈʄ, ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʧʦʙʫʜʦʚʠ ʾʭʥʽʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ (ʩʪʨʫʢʪʫʨʥʠʭ) ʤʦʜʝʣʝʡ [9], ʷʢʽ ʻ 

ʧʝʨʝʜʫʤʦʚʘʤʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ. 

ʄʦʨʬʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʨʦʟʛʣʷʜʘʻ ʦʙôʻʢʪ 

ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʧʽʜʩʠʩʪʝʤ [10, 11]. 

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʧʦʙʫʜʫʚʘʪʠ ʤʦʨʬʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʪʽʻʾ 

ʘʙʦ ʽʥʰʦʾ ʢʦʤʧʝʪʝʥʮʽʾ ʈʄ, ʚ ʙʫʜʴ ʷʢʦʤʫ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʩʪʽʨ ʧʘʨʘʤʝʪʨʽʚ ʮʽʻʾ 

ʤʦʜʝʣʽ [12]. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʶʻʪʴʩʷ ʜʚʽʯʽ 

ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʤʦʜʝʣʴ: 

- ʧʝʨʰʠʡ ʨʽʚʝʥʴ: ʢʦʤʧʝʪʝʥʪʥʽʩʥʘ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ï 

ʩʪʨʘʪʠʬʽʢʦʚʘʥʘ ʥʘ ʜʚʘʜʮʷʪʴ ʜʝʚôʷʪʴ ʝʣʝʤʝʥʪʽʚ 

ʢʦʤʧʝʪʝʥʮʽʾ, ʷʢʽ ʦʨʛʘʥʽʟʦʚʘʥʽ ʚ ʨʘʤʢʘʭ ʪʨʴʦʭ ʛʨʫʧ ʆʢʘ 

ʢʦʤʧʝʪʝʥʮʽʡ (ʣʶʜʠ, ʧʨʘʢʪʠʢʘ, ʧʝʨʩʧʝʢʪʠʚʠ) [5] ʚ 

ʤʝʞʘʭ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʘʙʦ 

ʧʦʨʪʬʝʣʷʤʠ; 

- ʜʨʫʛʠʡ ʨʽʚʝʥʴ: ʤʦʨʬʦʣʦʛʽʯʥʘ ʪʘ ʯʘʩʦʚʘ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ï ʩʪʨʘʪʠʬʽʢʦʚʘʥʘ ʥʘ ʢʦʞʥʽʡ 

ʢʦʤʧʝʪʝʥʮʽʾ ʟʘ ʨʽʚʥʝʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʘʙʩʪʨʘʢʮʽʾ, 

ʬʽʟʠʯʥʦʶ ʩʫʪʥʽʩʪʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʧʨʠʥʘʣʝʞʥʽʩʪʶ [9]. 

ʅʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʦʪʨʠʤʫʻʤʦ ʜʠʥʘʤʽʯʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʢʦʤʧʝʪʝʥʮʽʾ, 

ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʥʠʤ 

ʤʝʥʝʜʞʤʝʥʪʦʤ ʚʟʘʛʘʣʽ ʟ ʜʦʩʷʛʥʝʥʥʷʤ ʤʝʪʠ ʪʘʢʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ. 

 

ʄʝʪʘ ʩʪʘʪʪʽ. ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʧʨʦʝʢʪʫ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʤʦʜʝʣʝʡ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʙʘʟʽ  

ʜʠʥʘʤʽʯʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ.  

 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ 

ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʨʦʟʨʦʙʠʪʠ ʜʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʝʣʝʤʝʥʪʠ ʢʦʤʧʝʪʝʥʮʽʡ 

ʪʨʴʦʭ ʛʨʫʧ ʆʢʘ ʪʘ ʾʭʥʻ ʟʘʨʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʫ ʯʘʩʽ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʽ ʧʨʦʛʨʘʤʘʤʠ; 

- ʚʠʢʦʥʘʪʠ ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʜʠʥʘʤʽʯʥʠʭ (ʟʤʽʥʥʠʭ ʫ 

ʯʘʩʽ) ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʝʪʝʥʮʽʡ ʟʘ ʨʽʚʥʝʤ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʘʙʩʪʨʘʢʮʽʾ, ʬʽʟʠʯʥʦʶ ʩʫʪʥʽʩʪʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʧʨʠʥʘʣʝʞʥʽʩʪʶ; 

- ʧʨʘʢʪʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʦʶ ʾʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ. 

 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ. 

1. ɼʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʝʣʝʤʝʥʪʠ 

ʢʦʤʧʝʪʝʥʮʽʡ ʪʨʴʦʭ ʛʨʫʧ ʆʢʘ ʪʘ ʾʭʥʻ ʟʘʨʦʜʞʝʥʥʷ ʽ 

ʨʦʟʚʠʪʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʮʽʣʝʧʦʣʘʛʘʥʥʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ 

ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʦ ʧʦʯʘʪʢʫ ʦʩʪʘʥʥʴʦʾ ʟôʷʚʣʷʻʪʴʩʷ 

ʾʾ ʇʨʦʪʦʤʦʜʝʣʴ ï ʧʝʨʰʘ çʨʝʜʘʢʮʽʷè ʜʠʥʘʤʽʯʥʦʾ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ. ʅʘ ʨʠʩ. 1 ʜʣʷ 

ʩʧʨʦʱʝʥʥʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʽ ʪʽʣʴʢʠ ʜʚʘ 
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ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʍ ʪʘ Y. 
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ʈʠʩ. 1. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʜʠʥʘʤʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ 

ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ: ʘ ï ʧʝʨʝʨʽʟ ʟʘ ʯʘʩʦʤ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

çʧʘʨʘʣʝʣʴʥʦʾè AGILE-ʪʝʭʥʦʣʦʛʽʾ ʈʄ; ʙ ï ʧʝʨʝʨʽʟ ʟʘ ʯʘʩʦʤ 

ʧʽʩʣʷ ʚʠʥʠʢʥʝʥʥʷ çʧʘʨʘʣʝʣʴʥʦʾè AGILE-ʪʝʭʥʦʣʦʛʽʾ ʈʄ. 

ɿ ʧʦʯʘʪʢʦʤ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

çɺʝʣʠʢʠʡ ʚʠʙʫʭè ʇʨʦʪʦʤʦʜʝʣʽ, ʷʢʠʡ ʥʘʜʘʣʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʾ ʧʦʽʪʝʨʘʮʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ (ʜʠʚ. ʨʠʩ. 

1) ʟʘ, ʥʘʧʨʠʢʣʘʜ, ʚʦʜʦʩʧʘʜʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʈʄ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʥʘʧʨʠʢʽʥʮʽ ʢʦʞʥʦʾ ʽʪʝʨʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʦʤ ʤʘʻʤʦ ʥʦʚʫ çʨʝʜʘʢʮʽʶè ʚʦʜʦʩʧʘʜʥʦʾ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ, ʘ ʧʨʦʮʝʩ ʜʠʥʘʤʽʯʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʠʡ ʯʘʩʦʚʦʶ ʜʠʩʢʨʝʪʥʦʶ 

ʬʫʥʢʮʽʻʶ Fɺʉ(X, Y). 

ʅʘʧʨʷʤʢʠ ʨʦʟʰʠʨʝʥʥʷ ʤʦʜʝʣʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʤʽʩʪʦʤ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʝʢʪʽʚ [13] ʽ ʦʧʠʩʫʻʪʴʩʷ 

ʚʝʢʪʦʨʦʤ 1, ʨʠʩ. 1. 

ʆʜʥʦʯʘʩʥʦ ʽʟ ʨʦʟʚʠʪʢʦʤ ʦʩʥʦʚʥʦʛʦ ʧʨʦʝʢʪʫ ʟʘ 

ʚʦʜʦʩʧʘʜʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʤʦʞʝ ʟôʷʚʠʪʠʩʷ ʧʦʪʨʝʙʘ ʫ 

ʜʦʜʘʪʢʦʚʦʤʫ ʧʽʜʧʨʦʝʢʪʽ, ʷʢʠʡ ʤʘʻ ʩʚʦʶ ʇʨʦʪʦʤʦʜʝʣʴ ʽ 

ʧʽʩʣʷ ʩʚʦʛʦ çɺʝʣʠʢʦʛʦ ʚʠʙʫʭʫè ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʜʥʽʻʾ ʟ 

ʚʽʜʦʤʠʭ ʛʥʫʯʢʠʭ AGILE-ʪʝʭʥʦʣʦʛʽʡ ʈʄ: Scrum, 

ʂʘʥʙʘʥ, ʍʈ, Lean ʪʘ ʽʥ. [14 ï 16]. ʅʘ ʨʠʩ. 1 ʪʘʢʘ 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʢʪʦʨʦʤ 2, ʨʠʩ. 1. 

ɹʫʜʴ ʷʢʠʡ (n ï k)-ʚʠʤʽʨʥʠʡ ʧʝʨʝʨʽʟ n-ʚʠʤʽʨʥʦʾ 

ʤʦʜʝʣʽ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʜʝ k ï ʨʦʟʤʽʨʥʽʩʪʴ 

çʧʣʦʱʠʥʠè, ʷʢʘ ʟʜʽʡʩʥʶʻ ʧʝʨʝʨʽʟ, (k < n) (ʯʝʨʚʦʥʽ ʣʽʥʽʾ 

ʥʘ ʨʠʩ. 1) ʙʫʜʫʪʴ ʚʽʜʙʠʚʘʪʠ ʾʾ ʩʪʘʪʫʩ ʥʘ ʧʦʪʦʯʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ. ʅʘ ʜʠʩʢʨʝʪʥʽʡ ʟʘ ʯʘʩʦʤ ʤʦʜʝʣʽ ʤʦʞʣʠʚʦ 

ʚʠʢʦʥʘʪʠ ʢʽʣʴʢʦ ʪʘʢʠʭ ʧʝʨʝʨʽʟʽʚ, ʘ ʾʭʥʽʡ ʥʘʙʽʨ ʩʘʤʝ ʡ 

ʙʫʜʝ ʜʠʩʢʨʝʪʥʦʶ ʤʦʜʝʣʣʶ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. ʗʢ ʚʠʜʥʦ ʟ ʧʨʠʢʣʘʜʫ 

ʥʘʚʝʜʝʥʦʛʦ ʥʘ ʨʠʩ. 1, ʚ ʪʘʢʠʡ ʧʝʨʝʨʽʟ ʤʦʞʫʪʴ 

ʧʦʪʨʘʧʣʷʪʠ, ʦʢʨʽʤ ʧʘʨʘʤʝʪʨʽʚ ʦʩʥʦʚʥʦʾ ʚʦʜʦʩʧʘʜʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʦʞ ʡ ʧʘʨʘʣʝʣʴʥʽ AGILE-ʪʝʭʥʦʣʦʛʽʾ, ʘ 

ʪʘʢʦʞ çʯʦʨʥʽ ʧʣʷʤʠè ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʚʽʜʤʠʨʘʥʥʷ 

ʤʠʥʫʣʠʭ ʬʨʘʛʤʝʥʪʽʚ PM ʥʘ ʰʣʷʭʫ ʜʦ ʟʘʚʝʨʰʝʥʥʷ 

ʧʨʦʝʢʪʫ (ʨʠʩ. 2). 

ʇʦʚʥʘ ʜʠʥʘʤʽʯʥʘ ʤʦʨʬʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ 

ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʤʦʜʝʣʝʡ ʦʢʨʝʤʠʭ ʧʝʨʝʨʽʟʽʚ ʧʦ ʫʩʽʭ ʚʫʟʣʘʭ 

ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʦʙôʻʢʪʘ ʈʄ. 

 

AGILE -

ʪʝʭʥʦʣʦʛʽʷ 

ɺʦʜʦʩʧʘʜʥʘ 

ʪʝʭʥʦʣʦʛʽʷ 

çɺʽʜʧʨʘʮʴʦʚʘʥʘè 

ʯʘʩʪʠʥʘ ʪʝʭʥʦʣʦʛʽʾ 

 

ʈʠʩ. 2. ʇʝʨʝʨʽʟ ʙ (ʜʠʚ. ʨʠʩ. 1) ʜʠʥʘʤʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

2. ʉʪʨʘʪʠʬʽʢʘʮʽʷ ʜʠʥʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʤʧʝʪʝʥʮʽʡ ʟʘ ʨʽʚʥʝʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʘʙʩʪʨʘʢʮʽʾ, 

ʬʽʟʠʯʥʦʶ ʩʫʪʥʽʩʪʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʧʨʠʥʘʣʝʞʥʽʩʪʶ. 
ʇʦʚʝʨʥʝʤʦʩʷ ʜʦ ʤʦʜʝʣʽ ʈʄ ʫ ʚʠʛʣʷʜʽ ʆʢʘ 

ʢʦʤʧʝʪʝʥʮʽʡ [5]. ɺʠʢʦʥʘʻʤʦ ʩʪʨʘʪʠʬʽʢʘʮʽʶ 

ʢʦʤʧʝʪʝʥʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʨʫʧ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʆʢʘ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʜʚʦʭ ʟ ʯʦʪʠʨʴʦʭ ʝʣʝʤʝʥʪʽʚ ʮʠʢʣʽʯʥʦʾ ʤʦʜʝʣʽ 

ʥʝʧʝʨʝʨʚʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʽʚ ʐʫʭʘʨʪʘ ï 

ɼʝʤʽʥʛʘ: ʩʪʘʪʫʩʫ (Check) ʪʘ ʜʽʾ (Do) [17]. ɺ 

ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʮʽ ʝʣʝʤʝʥʪʠ ʨʦʟʫʤʽʣʠ 

ʪʘʢʠʤ ʯʠʥʦʤ. 

ʉʪʘʪʫʩ (Check) ï ʮʝ ʟʘʬʽʢʩʦʚʘʥʠʡ ʫ ʜʝʷʢʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ (ʥʘ ʜʝʷʢʦʤʫ ʯʘʩʦʚʦʤʫ ʧʝʨʝʨʽʟʽ) ʩʪʘʥ ʪʽʻʾ 

ʘʙʦ ʽʥʰʦʾ ʢʦʤʧʝʪʝʥʮʽʾ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʘʨʘʤʝʪʨʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙôʻʢʪʫ ʈʄ. 

ɼʽʷ (Do) ï ʮʝ ʟʤʽʥʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʪʘʪʫʩʫ ʥʘ 

ʧʦʪʦʯʥʠʡ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʦʚʦʛʦ ʩʪʘʪʫʩʫ 

ʢʦʤʧʝʪʝʥʮʽʾ. 

ʇʝʨʝʭʽʜ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʪʫʩʫ (ʧʝʨʝʨʽʟʫ ʟʘ 

ʯʘʩʦʤ) ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʩʪʘʪʫʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʾ ʻ 

ʤʦʜʝʣʣʶ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʤʧʝʪʝʥʮʽʾ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʠʥʘʤʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ 

ʤʦʜʝʣʽ ʧʨʦʝʢʪʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʉʪʘʪʫʩʠ ʢʦʤʧʝʪʝʥʮʽʡ ʪʘ ʜʽʾ ʥʘʜ ʥʠʤʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʣʝʤʝʥʪʘʤ ʢʦʤʧʝʪʝʥʮʽʡ, ʥʘʚʝʜʝʥʠʤ ʚ [5].  

ɺʝʨʪʠʢʘʣʴʥʘ ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʨʽʟʥʠʤ 

ʨʽʚʥʷʤ ʘʙʩʪʨʘʢʮʽʾ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʮʽ 
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ʩʪʘʪʫʩʠ ʪʘ ʜʽʾ ʦʧʠʩʫʶʪʴ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʤʽʢʨʦʨʽʚʥʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʜʠʬʝʨʝʥʮʽʡʥʽ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʦʧʠʩʫʶʪʴ 

ʩʘʤʦʚʽʣʴʥʽ ʧʨʦʮʝʩʠ ʚ ʯʘʩʪʠʥʥʠʭ ʧʦʭʽʜʥʠʭ, ʘ ʥʘ ʤʘʢʨʦ 

ï ʟʚʠʯʘʡʥʽ ʜʠʬʝʨʝʥʮʽʡʥʽ ʨʽʚʥʷʥʥʷ. ʅʘ ʤʘʢʨʦʨʽʚʥʽ 

ʟʘʟʚʠʯʘʡ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʘʣʛʝʙʨʘʾʯʥʽ ʨʽʚʥʷʥʥʷ 

ʥʝʩʘʤʦʚʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɯʩʥʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʧ̔ ʜʪʚʝʨʜʞʫʶʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʧʨʦʮʝʩʠ 

(ʥʘʡʙʽʣʴʰ ʧʨʠʪʘʤʘʥʥʽ ʈʄ, ʥʘʧʨʠʢʣʘʜ, 

ʜʦʢʫʤʝʥʪʦʦʙʤʽʥ), ʷʢʽ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ 

ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʩʘʤʦʚʽʣʴʥʽ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʽ (ʥʘʧʨʠʢʣʘʜ, ʪʝʧʣʦʤʘʩʦʧʝʨʝʥʝʩʝʥʥʷ), 

ʪʠʤ ʥʝ ʤʝʥʰ, ʚʠʷʚʣʷʶʪʴ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, 

ʷʢʱʦ ʨʽʚʥʷʥʥʷ, ʷʢʽ ʾʭ ʦʧʠʩʫʶʪʴ, ʥʘʙʣʠʞʘʶʪʴʩʷ ʟʘ 

ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʩʘʤʦʚʽʣʴʥʠʭ ʧʨʦʮʝʩʽʚ [18]. 

ʎʝ ʢʦʨʝʣʶʻ ʽʟ ʽʜʝʻʶ ʥʝʩʠʣʦʚʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʾʾ ʚʧʣʠʚʫ 

ʥʘ ʧʦʙʫʜʦʚʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʘʤʠ [19]. 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʝʣʝʤʝʥʪ ʢʦʤʧʝʪʝʥʮʽʾ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʙʫʜʴ-ʷʢʦʶ ʤʦʜʝʣʣʶ ʥʘ 

ʙʫʜʴ-ʷʢʽʡ ʩʪʨʘʪʽ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʚʦʛʦ  

ʟʤʽʩʪʫ ʪʘ ʧʦʪʨʝʙ ʦʩʦʙʠ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʢʦʥʢʨʝʪʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

ɺ ʪʘʙʣ. 1 ï 3 ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʩʪʨʘʪʠʬʽʢʘʮʽʾ 

ʝʣʝʤʝʥʪʽʚ ʧʦ ʛʨʫʧʘʭ ʆʢʘ ʢʦʤʧʝʪʝʥʮʽʡ. 

ʊʘʙʣʠʮʷ 1 ï ʇʨʠʢʣʘʜ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ ʈʄ ʚ ʛʨʫʧʽ 

ʆʢʘ ʢʦʤʧʝʪʝʥʮʽʡ çʣʶʜʠè 

ʈʽʚʝʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʘʙʩʪʨʘʢʮʽʾ 

ʉʪʘʪʫʩ ɼʽʷ 

ʄʽʢʨʦ 

ʆʩʦʙʠʩʪʘ 

ʮʽʣʽʩʥʽʩʪʴ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ 

ʉʘʤʦʨʝʬʣʝʢʩʽʷ ʪʘ 

ʩʘʤʦʫʧʨʘʚʣʽʥʥʷ 

ʉʧʽʣʢʫʚʘʥʥʷ 

ʄʘʢʨʦ 
ʃʽʜʝʨʩʪʚʦ 

ɺʠʥʘʭʽʜʣʠʚʽʩʪʴ 

ɺʽʜʥʦʩʠʥʠ ʪʘ 

ʚʟʘʻʤʦʜʽʷ 

ʋʟʛʦʜʞʝʥʥʷ 

ʄʝʪʘ 
ʆʨʽʻʥʪʘʮʽʷ ʪʘ 

ʨʝʟʫʣʴʪʘʪ 

ʂʦʤʘʥʜʥʘ ʨʦʙʦʪʘ 

ʂʦʥʬʣʽʢʪʠ, ʢʨʠʟʠ 

ʊʘʙʣʠʮʷ 2 ï ʇʨʠʢʣʘʜ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ ʈʄ ʚ ʛʨʫʧʽ 

ʆʢʘ ʢʦʤʧʝʪʝʥʮʽʡ çʧʨʘʢʪʠʢʘè 

ʈʽʚʝʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʘʙʩʪʨʘʢʮʽʾ 

ʉʪʘʪʫʩ ɼʽʷ 

ʄʽʢʨʦ 

ʏʘʩ 

ʌʽʥʘʥʩʠ 

ʈʝʩʫʨʩʠ 

ɿʘʮʽʢʘʚʣʝʥʽ 

ʩʪʦʨʦʥʠ 

ɿʘʢʫʧʽʚʣʽ ʽ 

ʧʘʨʪʥʝʨʩʪʚʦ  

ɿʤʽʥʠ ʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʄʘʢʨʦ 

ɿʤʽʩʪ  

ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʷ 

ɼʠʟʘʡʥ 

ʇʣʘʥʫʚʘʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʴ 

ʈʠʟʠʢʠ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ 

ʄʝʪʘ 
ɺʠʤʦʛʠ, ʟʘʜʘʯʽ ʪʘ 

ʚʠʛʦʜʠ. ʗʢʽʩʪʴ 

ɺʠʙʽʨ ʪʘ 

ʙʘʣʘʥʩʫʚʘʥʥʷ 

 

ɺ ʙʫʜʴ-ʷʢʦʤʫ ʨʘʟʽ ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʤʽʩʪʠʪʴ 

ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʨʘʪʠʬʽʢʦʚʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢ, ʷʢ 

ʮʝ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4 [20]. 

ʂʦʞʥʘ ʢʣʽʪʠʥʢʘ ʪʘʙʣ. 4 ʤʘʻ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʝʢʚʽʚʘʣʝʥʪ, ʜʞʝʨʝʣʦʤ ʷʢʦʛʦ ʤʦʞʝ ʙʫʪʠ ʫʩʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʽʩʥʫʶʯʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʨʝʯʦʚʠʥ, ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ [21, 22] 

ʘʙʦ ʥʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʊʘʙʣʠʮʷ 3 ï ʇʨʠʢʣʘʜ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʽʚ ʈʄ ʚ ʛʨʫʧʽ 

ʆʢʘ ʢʦʤʧʝʪʝʥʮʽʡ çʧʝʨʩʧʝʢʪʠʚʠè 

ʈʽʚʝʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʘʙʩʪʨʘʢʮʽʾ 

ʉʪʘʪʫʩ ɼʽʷ 

ʄʽʢʨʦ 
ɺʽʜʧʦʚʽʜʥʦʩʪʽ, 

ʩʪʘʥʜʘʨʪʠ ʪʘ ʧʨʘʚʠʣʘ 
ʇʨʦʮʝʩʠ 

ʄʘʢʨʦ ʂʫʣʴʪʫʨʘ ʪʘ ʮʽʥʥʦʩʪʽ ʂʝʨʽʚʥʠʮʪʚʦ, 

ʄʝʪʘ ɺʣʘʜʘ ʪʘ ʽʥʪʝʨʝʩ ʉʪʨʘʪʝʛʽʾ 

ʊʘʙʣʠʮʷ 4 ï ʇʨʠʢʣʘʜ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʈʽʚʥʽ 

ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʘʙʩʪʨʘʢʮʽʾ 

ʈʝʯʦʚʠʥʘ ʉʧʦʩʽʙ ʇʨʠʩʪʨʽʡ 

ʄʽʢʨʦ 
ʇʦʯʘʪʢʦʚʽ 

ʨʝʯʦʚʠʥʠ 

ʌʽʟʠʢʦ-

ʭʽʤʽʯʥʽ 

ʧʨʦʮʝʩʠ 

ʌʽʟʠʯʥʽ 

ʷʚʠʱʘ 

ʄʘʢʨʦ 

ʉʫʤʽʰʽ, 

ʩʧʣʘʚʠ, 

ʢʦʤʧʦʟʠʮʽ

 ʾ

ʊʝʭʥʦʣʦ-

ʛʽʯʥʽ 

ʧʨʦʮʝʩʠ 

ɺʫʟʣʠ 

ʤʘʰʠʥ. 

ʄʘʰʠʥʠ,  

ʘʛʨʝʛʘʪʠ 

ʄʝʪʘ  

ɻʘʣʫʟʽ 

ʚʠʨʦʙʥʠ-

ʮʪʚʘ 

ɼʽʣʷʥʢʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʎʝʭʠ, ʟʘʚʦʜʠ 

 

3. ʇʨʘʢʪʠʯʥʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʦʶ ʾʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ 

ʜʠʥʘʤʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 1, ʪʘ ʡʦʛʦ 

çʧʝʨʝʨʽʟʠè (ʨʠʩ. 2, 3) ʩʘʤʽ ʧʦ ʩʦʙʽ, ʙʝʟʫʤʦʚʥʦ, ʥʝʚʟʤʦʟʽ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʻʪʴʩʷ 

ʧʨʦʝʢʪʥʝ ʫʧʨʘʚʣʽʥʥʷ. ʊʦʤʫ ʧʦʢʘʞʝʤʦ, ʷʢ ʪʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʦʥ-ʣʘʡʥ ʽʟ ʧʨʦʝʢʪʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʧʨʠ 

ʚʠʥʠʢʥʝʥʥʽ ʩʫʪʪʻʚʦʾ ʥʝʩʧʦʜʽʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʟʘʜʽʷʪʠ 

ʜʣʷ ʾʾ ʫʩʫʥʝʥʥʷ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ. 

ʍʘʡ ʧʨʦʝʢʪʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʛʦʪʦʚʠʡ ʜʦ ʧʦʯʘʪʢʫ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʙʫʜʽʚʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ 

ʧʽʜʩʪʘʥʮʽʾ. ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʫʩʽ ʧʠʪʘʥʥʷ ʥʘ ʝʪʘʧʽ 

ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʨʦʟʚôʷʟʘʥʽ, ʢʦʤʧʣʝʢʪʫʶʯʽ 

ʙʫʜʽʚʥʠʮʪʚʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʪʘ ʟʘʤʦʚʣʝʥʽ, ʧʨʠʚôʷʟʢʘ 

ʦʙôʻʢʪʘ ʜʦ ʤʽʩʮʝʚʦʩʪʽ ʚʠʢʦʥʘʥʘ, ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʫ 

ʩʪʚʦʨʝʥʘ, ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʛʽʜʥʦ ʽʟ ʧʣʘʥʦʤ ʚʽʜʢʨʠʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʦ ʧʨʦʪʦʤʦʜʝʣʴ ʚʦʜʦʩʧʘʜʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʫ, ʷʢʘ ʧʽʩʣʷ çʚʝʣʠʢʦʛʦ 

ʚʠʙʫʭʫè ï ʦʬʽʮʽʡʥʦʛʦ ʧʦʯʘʪʢʫ ʈʄ ʧʦʯʠʥʘʻ ʩʚʦʶ 

ʧʣʘʥʦʚʫ ʜʽʷʣʴʥʽʩʪʴ. 

ɸʣʝ ʥʘ ʮʴʦʤʫ ʰʣʷʭʫ ʚʠʥʠʢʘʻ ʥʝʟʘʧʣʘʥʦʚʘʥʘ 

ʧʨʦʙʣʝʤʘ: ʦʜʠʥ ʟ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʧʣʘʥʦʚʦ ʧʦʩʪʘʯʘʶʪʴʩʷ 

ʜʦ ʟʦʥʠ ʙʫʜʽʚʥʠʮʪʚʘ, ï ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʚʣʝʥʠʡ ʜʦ ʤʽʩʮʷ 

ʫʩʪʘʥʦʚʢʠ ʽʟ-ʟʘ ʪʦʛʦ, ʱʦ ʡʦʛʦ ʨʦʟʤʽʨʠ ʥʝ ʚʧʠʩʫʶʪʴʩʷ ʚ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ: ʟʘʚʘʞʘʶʪʴ ʤʦʩʪʠ 

ʪʘ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʚʣʘʩʥʠʢʘʤʠ ʷʢʠʭ ʻ 
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ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʥʝ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʈʄ. ʊʘʢʽ 

ʚʣʘʩʥʠʢʠ ʻ ʩʫʪʪʻʚʦ ʥʝʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ 

ʧʨʦʝʢʪʫ, ʦʩʢʽʣʴʢʠ ʙʫʜʴ-ʷʢʘ ʾʭʥʷ ʜʽʷʣʴʥʽʩʪʴ ʥʘʟʫʩʪʨʽʯ 

ʟʛʘʜʘʥʽʡ ʧʨʦʙʣʝʤʽ (ʥʘʧʨʠʢʣʘʜ, ʨʦʟʙʠʨʘʥʥʷ ʤʦʩʪʽʚ, 

ʧʽʜʡʦʤ ʃɽʇ) ʙʫʜʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʜʦʜʘʪʢʦʚʠʤʠ 

ʨʦʙʦʪʘʤʠ ʽʟ ʫʩʽʤʘ ʚʠʪʨʘʪʘʤʠ, ʷʢʽ ʾʭ ʩʫʧʨʦʚʦʜʞʫʶʪʴ. 

ʊʦʤʫ ʚ ʨʦʙʦʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ 

ʧʨʦʮʝʩʫ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʠʥʘʤʽʯʥʦʾ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

çDYMMODè (mathematical dynamic morphological 

model of project activity) (ʨʠʩ. 4). 

ɼʘʣʽ, ʟʛʽʜʥʦ ʨʠʩ. 4, ʩʧʦʯʘʪʢʫ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʜʦʜʘʪʢʦʚʘ ʧʨʦʙʣʝʤʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʦʙʣʘʩʪʽ ʆʢʘ 

ʢʦʤʧʝʪʝʥʮʽʡ çʧʨʘʢʪʠʢʘè, ʜʝ ʥʘ ʤʽʢʨʦʨʽʚʥʽ (ʜʠʚ. ʪʘʙʣ. 

2) ʨʦʟʪʘʰʦʚʘʥʽ ʥʝʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʽʟ ʜʽʻʶ ʧʦ 

ʟʤʽʥʘʭ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʋ ʟʚôʷʟʢʫ ʽʟ ʮʠʤ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ, ʷʢʘ 

ʧʦʟʘʧʣʘʥʦʚʦ ʚʠʥʠʢʣʘ, ʟʛʽʜʥʦ ʽʟ ʧʨʠʥʮʠʧʘʤʠ ʛʥʫʯʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʈʄ ʩʪʚʦʨʶʻʪʴʩʷ ʜʦʜʘʪʢʦʚʘ, çʧʘʨʘʣʝʣʴʥʘè 

ʯʘʩʪʠʥʘ ʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʪʘʢʦʞ ʧʦʯʠʥʘʻ ʟ ʧʨʦʪʦʤʦʜʝʣʽ ʽ 

ʜʘʣʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘ ʩʚʦʾʤ ʥʘʧʨʷʤʢʦʤ, ʟʛʽʜʥʦ ʤʽʩʽʾ, 

ʩʪʨʘʪʝʛʽʾ ʪʘ ʮʽʣʽ ʪʘʢʦʛʦ ʧʽʜʧʨʦʝʢʪʫ. ɺ ʨʘʤʢʘʭ ʮʴʦʛʦ 

ʥʘʧʨʷʤʢʫ ʤʝʥʝʜʞʝʨ ʧʽʜʧʨʦʝʢʪʫ ʨʦʟʚôʷʟʫʻ ʟʘʚʜʘʥʥʷ, 

ʷʢʝ ʧʨʝʜʧʠʩʘʥʦ ʜʘʥʦʤʫ ʝʣʝʤʝʥʪʫ ʢʦʤʧʝʪʝʥʮʽʾ, 

ʥʘʧʨʠʢʣʘʜ, ʟʜʽʡʩʥʶʻ ʧʦʰʫʢ ɺʣʘʜʠ, ʷʢʘ  ʩʧʨʦʤʦʞʥʘ 

ʚʠʩʫʥʫʪʠ ʜʽʻʚʽ ʟʘʢʦʥʥʽ ʘʨʛʫʤʝʥʪʠ, ʱʦ ʧʝʨʝʪʚʦʨʶʶʪʴ 

ʥʝʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʫ ʟʘʮʽʢʘʚʣʝʥʽ. 

 
ʆʢʦ ʢʦʤʧʝʪʝʥʮʽʡ  

ʟʘ [5] 

 
ʆʙʣʘʩʪʽ ʢʦʤʧʝʪʝʥʮʽʾ 

 

ɽʣʝʤʝʥʪʠ ʢʦʤʧʝʪʝʥʮʽʡ 

ʇʨʦʝʢʪʥʠʡ 

ʤʝʥʝʜʞʤʝʥʪ 

 

 
ɽʣʝʤʝʥʪ ʧʨʦʝʢʪʥʦʛʦ 
ʤʝʥʝʜʞʤʝʥʪʫ 

 

 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʝʣʝʤʝʥʪʘ ʧʨʦʝʢʪʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ ʷʢ ʝʣʝʤʝʥʪʘ ʢʦʤʧʝʪʝʥʮʽʾ 

ʉʪʨʘʪʠʬʽʢʘʮʽʷ ʦʙʣʘʩʪʽ ʢʦʤʧʝʪʝʥʮʽʾ ʪʘ 

ʦʙʨʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʠʥʘʤʽʯʥʦʾ 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʝʣʝʤʝʥʪʘ 

ʢʦʤʧʝʪʝʥʮʽʾ 

 

ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʘ ʧʽʜʩʠʩʪʝʤʠ çDYMMODè ʧʦʙʫʜʦʚʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʝʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ 

ʅʘ ʧʨʘʢʪʠʮʽ ʪʘʢʠʡ ʧʽʜʭʽʜ ʙʫʚ ʟʘʜʽʷʥʠʡ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ, ʷʢʝ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʽ 

ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʚʘʥʪʘʞʽʚ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ ʚ ʧʨʦʘʢʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʨʦʙʦʪʘʤʠ.  

ʇʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʟʜʦʚʞ ʪʨʘʩʠ ʪʨʠʯʽ 

ʜʦʚʦʜʠʣʦʩʷ ʜʝʤʦʥʪʫʚʘʪʠ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, 

ʨʦʟʙʠʨʘʪʠ ʥʠʟʴʢʦʨʦʟʪʘʰʦʚʘʥʠʡ ʤʽʩʪ ʪʘ ʥʘʜʦʚʛʦ 

ʧʝʨʝʢʨʠʚʘʪʠ ʨʫʭ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɺʩʝ ʮʝ 

ʩʧʨʠʯʠʥʠʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ AGILE-ʧʨʦʝʢʪʽʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʚʘʥʪʘʞʽʚ.  

ɺ ʧʽʜʩʫʤʢʫ, ʜʦʩʷʛʥʫʪʽ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ʉʪʦʩʦʚʥʦ ʚʟʘʻʤʦʜʽʾ ʟ ʪʫʨʙʫʣʝʥʪʥʠʤ 

ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ: 

- ʨʦʟʨʦʙʣʝʥʽ ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʽʟ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ: ʚʣʘʩʥʠʢʘʤʠ ʜʦʨʦʞʥʴʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʤʦʩʪʠ, 

ʰʣʷʭʦʧʨʦʚʦʜʠ, ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʤʽʩʴʢʦʛʦ ʪʘ 

ʤʽʞʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʪʦʱʦ) ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ 

ʚʣʘʜʥʠʭ ʩʪʨʫʢʪʫʨ ʚ ʟʦʥʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 

- ʨʦʟʨʦʙʣʝʥʽ ʥʦʨʤʘʪʠʚʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʝʪʦʜʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʦʩʥʦʚʥʠʤ ʧʨʦʝʢʪʦʤ ʙʫʜʽʚʥʠʮʪʚʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʩʪʘʥʮʽʾ ʚʽʜʥʦʩʥʦ ʟʙʝʨʝʞʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʧʣʘʥʫ ʧʨʦʝʢʪʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʪʘ ʨʠʟʠʢʘʤʠ 

ʧʦʩʪʘʯʘʥʥʷʤ; 

2. ʉʪʦʩʦʚʥʦ ʧʨʦʜʫʢʪʫ ʧʨʦʝʢʪʫ: 

- ʩʪʨʦʢʠ ʙʫʜʽʚʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʩʪʘʥʮʽʾ 

ʟʥʠʞʝʥʦ ʥʘ 11 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʧʣʘʥʦʚʘʥʠʤʠ; 

- ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ ʟʥʠʞʝʥʘ, ʚ ʩʝʨʝʜʥʴʦʤʫ, ʚ 

1,12 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʧʣʘʥʦʚʘʥʦʶ; 

- ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʢʦʥʬʣʽʢʪʥʽ ʩʠʪʫʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʽʟ 

ʚʧʣʠʚʦʤ ʧʨʦʮʝʩʫ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘ ʦʪʦʯʫʶʯʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʥʝ ʟʘʬʽʢʩʦʚʘʥʽ ʚʟʘʛʘʣʽ. 

 

ɺʠʩʥʦʚʢʠ ʟ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʽ ʜʠʥʘʤʽʯʥʽ ʤʦʜʝʣʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʾ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʝʣʝʤʝʥʪʠ ʢʦʤʧʝʪʝʥʮʽʡ 

ʪʨʴʦʭ ʛʨʫʧ ʆʢʘ ʪʘ ʾʭʥʻ ʟʘʨʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʫ ʯʘʩʽ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʽ ʧʨʦʛʨʘʤʘʤʠ. 

ɺʠʢʦʥʘʥʦ ʩʪʨʘʪʠʬʽʢʘʮʽʶ ʜʠʥʘʤʽʯʥʠʭ (ʟʤʽʥʥʠʭ ʫ 

ʯʘʩʽ) ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʝʪʝʥʮʽʡ ʟʘ ʨʽʚʥʝʤ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʘʙʩʪʨʘʢʮʽʾ, ʬʽʟʠʯʥʦʶ ʩʫʪʥʽʩʪʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʧʨʠʥʘʣʝʞʥʽʩʪʶ. 

ɿʜʽʡʩʥʝʥʽ ʧʨʘʢʪʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʦʶ ʾʭ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ. 
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ʂ. ʄʋʈɸʊʋʃʓ, ʐ. ɻ. ɼɾʋʄɸɼʀʃʆɺɸ 

ʆʇʊʀʄʀɿɸʎʀʗ ɹʀɿʅɽʉ ʇʈʆʎɽʉʉʆɺ ɺ ʎɽʅʊʈɽ ɿɸʅʗʊʆʉʊʀ ʅɸʉɽʃɽʅʀʗ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʫʶ ʤʦʜʝʣʴ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ ʧʦ ʦʢʘʟʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʥʘ ʧʨʠʤʝʨʝ ʫʩʣʫʛʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫ ʎʝʥʪʨʘ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛ. ɸʣʤʘʪʳ.  ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʳ ʧʦ ʦʢʘʟʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ - ʨʝʛʠʩʪʨʘʮʠʷ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè. ɼʣʷ ʨʝʰʝʥʠʷ 
ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʩʪʦʠʤʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ, ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʩʨʘʚʥʝʥʠʷ ʠ ʜʨ. ɺ ʩʪʘʪʴʝ ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ çAs-Isè ʠ çTo-Beè, ʚʳʷʚʣʝʥʳ 

ʜʫʙʣʠʨʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, ʧʨʦʚʝʜʝʥ ʨʝʠʥʞʠʥʠʨʠʥʛ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʜʚʫʭ ʤʦʜʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʦʠʤʦʩʪʥʦʛʦ 
ʘʥʘʣʠʟʘ. ʈʝʠʥʞʠʥʠʨʠʥʛ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ, ʥʦ 

ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ çʦʪʢʨʳʪʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʳ ʧʨʦʮʝʜʫʨʳ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʨʘʥʞʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʥʳʭ 
ʢʨʠʪʝʨʠʝʚ: ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ, ʩʪʦʠʤʦʩʪʠ, ʚʨʝʤʝʥʠ, ʢʘʯʝʩʪʚʘ ʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʤʝʪʦʜʦʤ ʧʦʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ; ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʩʦʚ ʧʦ ʦʢʘʟʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʦʨʪʘʣʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʫʜʘʣʦʩʴ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʩ ʜʚʘʜʮʘʪʠ ʪʨʝʭ ʜʦ ʧʷʪʠ ʦʧʝʨʘʮʠʡ, ʩʦ 
ʩʥʠʞʝʥʠʝʤ ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛʠ ʠ ʝʝ ʩʪʦʠʤʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʧʦʤʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʫʩʣʫʛʠ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʛʨʘʞʜʘʥʠʥʘ ʚ ʢʘʯʝʩʪʚʝ ʣʠʮʘ, ʠʱʫʱʝʛʦ ʨʘʙʦʪʫ, ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ ʫʩʣʫʛ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ 
ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʬʦʨʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʜʝʣʠ çAs-Isè ʠ çTo-Beè, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ, ʦʧʪʠʤʠʟʘʮʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʦʠʤʦʩʪʥʦʡ 

ʘʥʘʣʠʟ, ʨʝʠʥʞʠʥʠʨʠʥʛ. 

ʂ. ʄʋʈɸʊʋʃʀ, ʐ. ɻ. ɼɾʋʄɸɼɯʃʆɺɸ 

ʆʇʊʀʄɯɿɸʎɯʗ ɹɯɿʅɽʉ-ʇʈʆʎɽʉɯɺ ɺ ʎɽʅʊʈɯ ɿɸʁʅʗʊʆʉʊɯ ʅɸʉɽʃɽʅʅʗ 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʠʪʠ ʥʦʚʫ ʤʦʜʝʣʴ ʙʽʟʥʝʩ ʧʨʦʮʝʩʽʚ ʟ ʥʘʜʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʩʣʫʛʠ ʨʝʻʩʪʨʘʮʽʾ 

ʧʨʝʪʝʥʜʝʥʪʘ ʷʢ ʆʩʦʙʠ ʰʫʢʘʻ ʨʦʙʦʪʫ ʎʝʥʪʨʫ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʤ. ɸʣʤʘʪʠ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʙʽʟʥʝʩ ʧʨʦʮʝʩʠ ʟ ʥʘʜʘʥʥʷ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʧʦʩʣʫʛʠ - ʨʝʻʩʪʨʘʮʽʷ ʟʜʦʙʫʚʘʯʘ ʚ ʷʢʦʩʪʽ çʆʩʦʙʠ ʰʫʢʘʻ ʨʦʙʦʪʫè. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʷʚʠʱ, ʤʦʜʝʣʶʚʘʥʥʷ, ʚʘʨʪʽʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, 

ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʽʥ. ʋ ʩʪʘʪʪʽ ʧʦʙʫʜʦʚʘʥʦ ʤʦʜʝʣʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ çAs-Isè ʽ çTo-Beè, ʚʠʷʚʣʝʥʽ ʜʫʙʣʶʶʯʽ ʦʧʝʨʘʮʽʾ, ʧʨʦʚʝʜʝʥʦ ʨʝʽʥʞʠʥʽʨʠʥʛ 
ʧʨʦʮʝʩʽʚ ʽ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʤʦʜʝʣʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʚʘʨʪʽʩʥʦʛʦ ʘʥʘʣʽʟʫ. ʈʝʽʥʞʠʥʽʨʠʥʛ ʧʨʦʚʦʜʠʚʩʷ ʥʝ ʪʽʣʴʢʠ ʟ ʤʝʪʦʶ 

ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʨʦʟʛʣʷʥʫʪʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʦʨʛʘʥʫ, ʘʣʝ ʪʘʢʦʞ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ çʚʽʜʢʨʠʪʦʛʦ ʫʨʷʜʫè. ʋ ʩʪʘʪʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʧʨʦʮʝʜʫʨʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʾ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʧʨʽʦʨʠʪʝʪʥʠʭ ʜʣʷ ʨʝʽʥʞʠʥʽʨʠʥʛʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʷʢʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 
ʧʽʜʭʦʜʽʚ, ʨʘʥʞʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʚʠʜʽʣʝʥʠʭ ʢʨʠʪʝʨʽʾʚ: ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ, ʚʘʨʪʦʩʪʽ, ʯʘʩʫ, ʷʢʦʩʪʽ ʽ ʜʝʢʦʤʧʦʟʠʮʽʾ ʤʝʪʦʜʦʤ ʧʦʧʘʨʥʠʭ ʧʦʨʽʚʥʷʥʴ; 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʦʚʘ ʤʦʜʝʣʴ ʙʽʟʥʝʩ ʧʨʦʮʝʩʽʚ ʟ ʥʘʜʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ, ʚʽʜʤʽʪʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʧʦʨʪʘʣʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʚʜʘʣʦʩʷ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʟ ʜʚʘʜʮʷʪʠ ʪʨʴʦʭ ʜʦ ʧ'ʷʪʠ ʦʧʝʨʘʮʽʡ, ʟʽ ʟʥʠʞʝʥʥʷʤ 
ʟʘʛʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛʠ ʪʘ ʾʾ ʚʘʨʪʽʩʪʴ. ɺ ʜʘʥʦʤʫ ʜʝʨʞʘʚʥʽʡ ʫʩʪʘʥʦʚʽ ʢʨʽʤ ʨʦʟʛʣʷʥʫʪʦʾ ʧʦʩʣʫʛʠ ʟ ʨʝʻʩʪʨʘʮʽʾ ʛʨʦʤʘʜʷʥʠʥʘ ʷʢ 

ʦʩʦʙʠ, ʱʦ ʰʫʢʘʻ ʨʦʙʦʪʫ, ʥʘʜʘʶʪʴʩʷ ʢʽʣʴʢʘ ʜʝʨʞʘʚʥʠʭ ʧʦʩʣʫʛ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʧʦ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ ʽ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʧʦʩʣʫʛ. ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚʘʭ ʙʫʜ-ɹʷʢʦʾ 
ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʦʾ ʬʦʨʤʠ. 
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K. MURATULY, SH. G. JUMADILOVA 

OPTIMIZATION OF BUSI NESS PROCESSES IN THE CENTER OF EMPLOYME NT 

The purpose of this study is to develop a new model of business processes for the provision of public services on the example of the registration 
service of the applicant as a person looking for a job at the Center for Employment of Almaty. The subject of the study was selected business processes 

for the provision of public services - registration of the applicant as a "job seeker". To solve the set tasks, methods of a systematic approach to the 

study of organizational and economic phenomena, modeling, cost analysis, expert assessments, comparisons, etc. were used. The article builds models 
of business processes ñAs-Isò and ñTo-Beò, identifies duplicate operations, processes were reengineered and the two models were compared using 

functional cost analysis. Reengineering was carried out not only with the aim of optimizing the business processes of the state authority in question, 

but also with the goal of developing an ñopen governmentò. The article proposes restructuring procedures based on determining priority business 
processes for reengineering, which, unlike traditional approaches, are ranked based on selected criteria: performance, cost, time, quality, and 

decomposition by pairwise comparisons; A new model of business processes for the provision of public services has been proposed, a distinctive 

feature of which is the use of the state portal. As a result of the optimization of business processes, it was possible to reduce the number of operations 
from twenty-three to five operations, with a decrease in the total duration of the service and its cost. In this state institution, in addition to the 

considered service for the registration of a citizen as a job seeker, several state services are provided. Thus, it seems appropriate to work on optimizing 

business processes for other types of services. The results obtained during the study can be used in public institutions of any legal form. 
Keywords: As-Is and To-Be models, business processes, government services, optimization, value analysis, reengineering. 

ɺʚʝʜʝʥʠʝ. ʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ - ʵʪʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʤʝʩʪʥʳʤ 

ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʚ ʮʝʣʷʭ ʩʦʜʝʡʩʪʚʠʷ 

ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʎʝʥʪʨʳ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ çʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥè, ʦʩʥʦʚʥʘʷ 

É ʂ. ʄʫʨʘʪʫʣʳ, ʐ. ɻ. ɼʞʫʤʘʜʠʣʦʚʘ, 2019 
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ʬʫʥʢʮʠʷ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʩʦʜʝʡʩʪʚʠʶ ʚ 

ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ ʥʘʩʝʣʝʥʠʷ. 

ʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠʤʝʝʪ ʢʣʘʩʩʠʯʝʩʢʫʶ 

ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʠʨʝʢʪʦʨʘ ʚʦ ʛʣʘʚʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʪʨʝʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʜʠʨʝʢʪʦʨʘ. ʋʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ 

ʷʚʥʦʡ ʤʦʪʠʚʘʮʠʠ ʢ ʩʥʠʞʝʥʠʶ ʠʟʜʝʨʞʝʢ ʧʦ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʮʝʣʴʶ ʜʘʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʫʶ ʤʦʜʝʣʴ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʦ ʦʢʘʟʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ 

ʥʘ ʧʨʠʤʝʨʝ ʫʩʣʫʛʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ 

ʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫ ʎʝʥʪʨʘ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛ. 

ɸʣʤʘʪʳ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʳ ʧʦ ʦʢʘʟʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ - 

ʨʝʛʠʩʪʨʘʮʠʷ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʠʱʫʱʝʛʦ 

ʨʘʙʦʪʫè. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ 

ʂɻʋ çʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ɸʣʤʘʪʳè, 

ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʩʷ ʜʝʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʵʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʩʨʘʚʥʝʥʠʷ, ʨʘʥʞʠʨʦʚʘʥʠʷ. 

 

ʕʪʘʧʳ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʙʳʣʘ ʚʳʩʪʨʦʝʥʘ ʤʦʜʝʣʴ çAs-Isè, ʢʘʞʜʦʛʦ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ ʧʦ ʦʢʘʟʘʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ [1, 2].  

ɿʘʪʝʤ, ʩʦʛʣʘʩʥʦ ʤʦʜʝʣʠ çAs-Isè, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʜʫʙʣʠʨʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʯʝʛʦ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ çTo-Beè. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ çAs-Isè ʠ çTo-

Beè, ʟʘʪʝʤ ʩʨʘʚʥʝʥʠʝ ʵʪʠʭ ʤʦʜʝʣʝʡ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ 

ʫʚʠʜʝʪʴ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʫʙʣʠʨʫʶʱʠʝ ʦʧʝʨʘʮʠʠ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚʳʧʦʣʥʠʤʦ ʩ ʧʦʤʦʱʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʚʥʝʜʨʝʥʳ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʩʝʢʪʦʨʝ [3-5]. ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ çAs-Isè ʠ çTo-Beè 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʦʠʤʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʦʠʤʦʩʪʥʦʡ ʘʥʘʣʠʟ ʙʳʣ 

ʩʦʚʝʨʰʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [6]: ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʩʦʪʨʫʜʥʠʢʦʚ. ʆʢʣʘʜ ʷʚʣʷʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤ. ɼʘʣʝʝ 

ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʤʠʥʫʪʳ ʨʘʙʦʯʝʛʦ 

ʚʨʝʤʝʥʠ ʩʦʪʨʫʜʥʠʢʘ. 

ɼʘʣʝʝ, ʤʝʪʦʜʦʤ ʥʘʙʣʶʜʝʥʠʷ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʚ ʤʠʥʫʪʘʭ. ʇʦʩʣʝ, ʯʝʛʦ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʠ ʙʳʣʘ ʫʤʥʦʞʝʥʘ ʥʘ ʩʪʦʠʤʦʩʪʴ 

ʦʜʥʦʡ ʤʠʥʫʪʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʳ ʧʦʣʫʯʠʣʠ 

ʩʪʦʠʤʦʩʪʴ ʢʘʞʜʦʡ ʠʟ ʦʧʝʨʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ [7]. 

ʉʫʤʤʠʨʫʷ ʩʪʦʠʤʦʩʪʴ ʚʩʝʭ ʦʧʝʨʘʮʠʡ, ʤʳ ʧʦʣʫʯʠʣʠ 

ʩʪʦʠʤʦʩʪʴ ʚʩʝʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ.  

 

ʄʦʜʝʣʴ As-Is ʫʩʣʫʛʠ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè. 

ʈʝʛʠʩʪʨʘʮʠʷ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʠʮʘ 

ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʡ 

ʫʩʣʫʛʦʡ, ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʧʦʢʘ ʩʦʠʩʢʘʪʝʣʴ ʥʝ 

ʟʘʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ çʃʀʈè, ʧʦʣʫʯʝʥʠʝ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʆʢʘʟʘʥʠʝ ʜʘʥʥʦʡ ʫʩʣʫʛʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ (ʈʠʩ. 1): ʉʦʠʩʢʘʪʝʣʴ ʦʙʨʘʱʘʝʪʩʷ ʩ 

ʟʘʷʚʣʝʥʠʝʤ, ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ ʥʘ ʠʤʷ ʜʠʨʝʢʪʦʨʘ, 

ʛʜʝ ʧʨʦʩʠʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ çʃʠʮʘ 

ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè ʚ ʢʘʥʮʝʣʷʨʠʶ ʎʝʥʪʨʘ ʟʘʥʷʪʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʢʘʥʮʝʣʷʨʠʠ ʜʘʥʥʦʝ ʟʘʷʚʣʝʥʠʝ 

ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʨʘʙʦʯʠʭ ʜʥʝʡ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʝʨʝʜʘʝʪʩʷ ʚ çʆʪʜʝʣ ʧʦʜʜʝʨʞʢʠ ʩʦʠʩʢʘʪʝʣʝʡè. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʦʪʜʝʣʘ ʥʘʟʥʘʯʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ 

ʤʝʥʝʜʞʝʨʘ, ʢʦʪʦʨʳʡ ʧʨʠʛʣʘʰʘʝʪ ʟʘʷʚʠʪʝʣʷ ʥʘ ʧʨʠʝʤ. 

ɺʦ ʚʨʝʤʷ ʧʨʠʝʤʘ ʟʘʷʚʠʪʝʣʷïʩʦʠʩʢʘʪʝʣʷ, 

ʤʝʥʝʜʞʝʨ ʆʪʜʝʣʘ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʧʨʦʚʦʜʠʪ 

ʧʝʨʚʠʯʥʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʟʘʥʦʩʠʪ ʜʘʥʥʳʝ, 

ʫʜʦʩʪʦʚʝʨʷʶʱʠʝ ʣʠʯʥʦʩʪʴ ʩʦʠʩʢʘʪʝʣʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʛʦ ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʜʘʥʥʳʝ ʦʙ 

ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʠʤʝʶʱʝʤʩʷ ʦʧʳʪʝ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʩʪʥʦʛʦ ʠʟʣʦʞʝʥʠʷ 

ʩʦʠʩʢʘʪʝʣʝʤ ʚ ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ çʈʳʥʦʢ 

ʪʨʫʜʘè. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʙʦʨ ʜʘʥʥʳʭ ʟʘʚʝʨʰʠʪʩʷ, 

ʩʦʠʩʢʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪ ʟʘʷʚʢʫ.  

ɼʘʣʝʝ, ʤʝʥʝʜʞʝʨ ʆʪʜʝʣʘ ʧʦʜʜʝʨʞʢʠ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʧʦʜʙʠʨʘʝʪ ʧʦʜʭʦʜʷʱʫʶ ʚʘʢʘʥʩʠʶ ʜʣʷ 

ʩʦʠʩʢʘʪʝʣʷ ʩʦʛʣʘʩʥʦ ʝʛʦ ʧʨʦʬʠʣʶ ʠ ʦʧʳʪʫ. ʇʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʚʘʢʘʥʩʠʷ ʙʳʣʘ ʚʳʙʨʘʥʘ, ʤʝʥʝʜʞʝʨ ʆʪʜʝʣʘ 

ʧʦʜʜʝʨʞʢʠ ʩʦʠʩʢʘʪʝʣʝʡ ʥʘʧʨʘʚʣʷʝʪ ʩʦʠʩʢʘʪʝʣʷ ʢ 

ʤʝʥʝʜʞʝʨʫ ʆʪʜʝʣʘ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, 

ʢʦʪʦʨʳʡ ʚʳʧʠʩʳʚʘʝʪ ʝʤʫ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ 

ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʢ ʨʘʙʦʪʦʜʘʪʝʣʷʤ.  

ɺ ʩʣʫʯʘʝ ʫʜʘʯʥʦʛʦ ʧʨʦʭʦʞʜʝʥʠʷ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ, ʩʦʠʩʢʘʪʝʣʶ ʚ 

ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ çʃʀʈè ʦʪʢʘʟʳʚʘʶʪ ʚ 

ʧʠʩʴʤʝʥʥʦʤ ʚʠʜʝ. 

ɺ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʪʨʝʭ ʧʠʩʴʤʝʥʥʳʭ ʦʪʢʘʟʦʚ ʦʪ 

ʪʨʝʭ ʨʘʟʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʩʦʠʩʢʘʪʝʣʴ ʚʥʦʚʴ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢ ʤʝʥʝʜʞʝʨʫ 

ʆʪʜʝʣʘ ʧʦʜʜʝʨʞʢʠ ʩʦʠʩʢʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʧʦʩʣʝ 10 

ʨʘʙʦʯʠʭ ʜʥʝʡ ʠ ʪʨʝʭ ʦʪʤʝʪʦʢ ʦʙ ʦʪʢʘʟʝ ʚ ʀʉ çʈʳʥʦʢ 

ʪʨʫʜʘè ʨʝʛʠʩʪʨʠʨʫʝʪ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʀʈè. 

ʇʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʀʈè 

ʟʘʥʠʤʘʝʪ 13 ʨʘʙʦʯʠʭ ʜʥʝʡ. 

ɺ ʊʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʩʪʦʠʤʦʩʪʴ ʢʘʞʜʦʡ 

ʦʧʝʨʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦ ʦʢʘʟʘʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ 

ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè. ɸʥʘʣʠʟ ʩʪʦʠʤʦʩʪʠ 

ʨʘʙʦʪ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʵʬʬʝʢʪ ʦʪ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʠ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʝʩʫʨʩʦʚ ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʥʘʙʣʶʜʝʥʠʷ ʠʣʠ 

ʤʦʥʠʪʦʨʠʥʛʘ [9]. 
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ʈʠʩ. 1. ʄʦʜʝʣʴ çAS-ISè ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʀʱʫʱʝʛʦ ʨʘʙʦʪʫè,  

ʩʦʩʪʘʚʣʝʥʘ ʥʘ ʦʩʥʦʚʝ [8]

ʊʘʙʣʠʮʘ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʩʪʦʠʤʦʩʪʥʦʡ ʘʥʘʣʠʟ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʀʈè 

 ̄
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʧʝʨʘʮʠʡ 

ʂʦʣ-ʚʦ 

ʠʪʝʨʘʮʠʡ 

ɺʨʝʤʷ, ʚ 

ʤʠʥ 

ʉʪʦʠʤʦʩʪʴ, 

ʚ ʪʝʥʛʝ 

1 ʇʨʠʝʤ ʟʘʷʚʣʝʥʠʷ 1 5 36,5 

2 ʆʙʨʘʙʦʪʢʘ ʟʘʷʚʣʝʥʠʷ 1 1440 10 512 

3 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʟʘʷʚʣʝʥʠʷ ʧʦ ʦʪʜʝʣʘʤ 
1 1440 10 512 

4 

ʇʝʨʝʜʘʯʘ ʟʘʷʚʣʝʥʠʷ ʚ 

ʆʪʜʝʣ ʧʦʜʜʝʨʞʢʠ 
ʩʦʠʩʢʘʪʝʣʝʡ 

1 1440 10 512 

5 
ʇʨʠʛʣʘʰʝʥʠʝ 

ʩʦʠʩʢʘʪʝʣʷ 
1 5 36,5 

6 
ɺʳʜʘʯʘ ʪʘʣʦʥʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʯʝʨʝʜʠ 
4 1 146 

7 
ʇʨʦʬʠʣʠʨʦʚʘʥʠʝ 

ʩʦʠʩʢʘʪʝʣʷ 
1 15 109,5 

8 ʇʦʜʙʦʨ ʚʘʢʘʥʩʠʡ 3 30 657 

9 
ʅʘʧʨʘʚʣʝʥʠʷ ʚ ʆʪʜʝʣ 
ʧʦʜʜʝʨʞʢʠ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ 

3 2 43,8 

10 
ɺʳʜʘʯʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʥʘ ʩʦʙʝʩʝʜʦʚʘʥʠʷ 
3 10 219 

11 ʆʪʤʝʪʢʘ ʩʦʠʩʢʘʪʝʣʷ 3 10 219 

12 

ʈʝʛʠʩʪʨʘʮʠʷ ʚ 

ʢʘʯʝʩʪʚʝ çʃʠʮʘ 
ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè 

1 40 292 

ʀʪʦʛʦ 23 4545 33 295,3 

 

ɺ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʀʈè (ʈʠʩ 1.) ʥʘ 

ʦʜʥʦʛʦ ʩʦʠʩʢʘʪʝʣʷ ʫʯʘʩʪʚʫʶʪ ʪʨʠ ʦʪʜʝʣʘ, ʘ ʠʤʝʥʥʦ 

çʉʣʫʞʙʘ ʢʘʥʮʝʣʷʨʠʠè, çʆʪʜʝʣ ʧʦʜʜʝʨʞʢʠ 

ʩʦʠʩʢʘʪʝʣʝʡè, çʆʪʜʝʣ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡè, ʘ 

ʪʘʢʞʝ ʚ ʩʫʤʤʝ 4 ʩʦʪʨʫʜʥʠʢʘ, ʩʦʪʨʫʜʥʠʢ ʢʘʥʮʝʣʷʨʠʠ, 

ʢʦʥʩʫʣʴʪʘʥʪ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʟʘʣʘ, ʤʝʥʝʜʞʝʨ ʦʪʜʝʣʘ 

ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʤʝʥʝʜʞʝʨ ʦʪʜʝʣʘ 

ʧʦʜʜʝʨʞʢʠ ʩʦʠʩʢʘʪʝʣʝʡ. ɺ ʩʫʤʤʝ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʝ 

ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ 23 (ʜʚʘʜʮʘʪʴ ʪʨʠ) ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʜʣʷʪʩʷ 4545 (ʯʝʪʳʨʝ ʪʳʩʷʯʠ ʧʷʪʴʩʦʪ ʩʦʨʦʢ ʧʷʪʴ) ʤʠʥʫʪ 

ʠ ʩʪʦʷʪ 33 295,5 (ʪʨʠʜʮʘʪʴ ʪʨʠ ʪʳʩʷʯʠ ʜʚʝʩʪʠ 

ʜʝʚʷʥʦʩʪʦ ʧʷʪʴ) ʪʝʥʛʝ 5 ʪʠʳʥ (ʊʘʙʣʠʮʘ 1). 

 

ʄʦʜʝʣʴ çTo-Beè ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦ 

ʨʝʛʠʩʪʨʘʮʠʠ çʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè. 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʠ ʠʟʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʝʜʝʥ ʠʭ 

ʨʝʠʥʞʠʥʠʨʠʥʛ. ʈʝʠʥʞʠʥʠʨʠʥʛ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʝ 

ʪʦʣʴʢʦ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ, ʥʦ ʪʘʢʞʝ 

ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ çʦʪʢʨʳʪʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè [10]. 

ʈʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤ, ʩʪʨʫʢʪʫʨ, ʪʝʭʥʦʣʦʛʠʡ, 

ʦʧʨʝʜʝʣʷʝʤʦʝ ʩʫʱʥʦʩʪʴʶ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʳʟʚʘʥʥʦʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʘʜʘʧʪʘʮʠʠ ʚ ʜʠʥʘʤʠʯʥʦʡ ʙʠʟʥʝʩ-

ʩʨʝʜʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 

ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. 

ʄʦʜʝʣʴ çTo-Beè ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ 

çʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè ʧʦʩʪʨʦʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ (ʈʠʩ. 2): ʚʨʝʤʷʝʤʢʠʝ ʧʨʦʮʝʩʩʳ, ʪʘʢʠʝ ʢʘʢ 
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ʧʨʠʝʤ ʟʘʷʚʣʝʥʠʷ ʩʦʠʩʢʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ 

ʤʦʜʝʣʠ çAs-Isè ʠ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ ʪʨʝʭ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ 

ʤʦʜʝʣʠ çTo-Beè ʠʩʢʣʶʯʝʥʳ.  

ɺʤʝʩʪʦ ʵʪʦʛʦ ʩʦʠʩʢʘʪʝʣʴ, ʚʧʝʨʚʳʝ ʧʨʠʜʷ ʚ ʎʝʥʪʨ 

ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ 

ʢʦʥʩʫʣʴʪʘʥʪʘ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʟʘʣʘ ʧʨʦʭʦʜʠʪ ʚ ʟʦʥʫ 

ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʷ, ʛʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʣʠʙʦ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʩʫʣʴʪʘʥʪʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʧʦʨʪʘʣʫ 

ʦʪʧʨʘʚʣʷʝʪ ʟʘʷʚʢʫ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ çʃʠʮʘ ʠʱʫʱʝʛʦ 

ʨʘʙʦʪʫè.  

ʇʦʩʣʝ ʦʪʧʨʘʚʢʠ ʟʘʷʚʢʠ, ʢʦʥʩʫʣʴʪʘʥʪ ʚʳʜʘʝʪ 

ʪʘʣʦʥ ʵʣʝʢʪʨʦʥʥʦʡ ʦʯʝʨʝʜʠ ʩʦʠʩʢʘʪʝʣʶ ʢ ʤʝʥʝʜʞʝʨʫ 

ʆʪʜʝʣʘ ʧʦʜʜʝʨʞʢʠ ʩʦʠʩʢʘʪʝʣʝʡ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʤʦʜʝʣʠ 

çAs-Isè, ʚ ʤʦʜʝʣʠ çTo-Beè ʩʦʠʩʢʘʪʝʣʴ ʥʝ ʧʨʦʭʦʜʠʪ ʚ 

ʦʪʜʝʣ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʘ ʥʘʧʨʘʚʣʝʥʠʷ, ʚʩʝ 

ʪʨʠ ʝʜʠʥʦʚʨʝʤʝʥʥʦ, ʚʳʜʘʝʪ ʤʝʥʝʜʞʝʨ ʦʪʜʝʣʘ 

ʧʦʜʜʝʨʞʢʠ ʩʦʠʩʢʘʪʝʣʝʡ. ɼʘʣʴʥʝʡʰʠʝ ʦʪʤʝʪʢʠ 

ʩʦʠʩʢʘʪʝʣʴ ʧʨʦʠʟʚʦʜʠʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʯʝʨʝʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʦʨʪʘʣ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʢʨʘʱʘʝʪ 

ʜʦ ʰʝʩʪʠ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʤʦʜʝʣʠ 

çAs-Isè. 

ʇʦʣʫʯʠʚ ʪʨʠ ʦʪʢʘʟʘ ʦʪ ʨʘʙʦʪʦʜʘʪʝʣʝʡ, ʩʦʠʩʢʘʪʝʣʴ 

ʚʥʦʚʴ ʦʙʨʘʱʘʝʪʩʷ ʚ ʎʝʥʪʨ ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʂʦʥʩʫʣʴʪʘʥʪ, ʚʳʜʘʚ ʪʘʣʦʥ ʵʣʝʢʪʨʦʥʥʦʡ ʦʯʝʨʝʜʠ, 

ʧʨʦʚʦʜʠʪ ʩʦʠʩʢʘʪʝʣʷ ʢ ʤʝʥʝʜʞʝʨʫ ʦʪʜʝʣʘ ʧʦʜʜʝʨʞʢʠ 

ʩʦʠʩʢʘʪʝʣʝʡ. ʄʝʥʝʜʞʝʨ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʣʫʯʠʚ ʪʨʠ 

ʧʠʩʴʤʝʥʥʳʭ ʦʪʢʘʟʘ ʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ, ʨʝʛʠʩʪʨʠʨʫʝʪ 

ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè. 

 

ʈʠʩ. 2. ʄʦʜʝʣʴ çTo-Beè ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʀʱʫʱʝʛʦ ʨʘʙʦʪʫè

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʦʠʤʦʩʪʥʦʡ ʘʥʘʣʠʟ ʤʦʜʝʣʠ  

çTo-Beè ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ 

ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 2. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʠʥʞʝʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ 

ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʙʳʣʦ ʩʦʢʨʘʱʝʥʦ ʜʦ 5 (ʧʷʪʠ), 

ʢʦʪʦʨʳʝ ʜʣʷʪʩʷ 72 ʤʠʥʫʪʳ, ʩʪʦʠʤʦʩʪʴʶ 671,6 

(ʰʝʩʪʴʩʦʪ ʩʝʤʴʜʝʩʷʪ ʦʜʠʥ) ʪʝʥʛʝ 6 ʪʠʳʥ. 

ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʨʝʠʥʞʠʥʠʨʠʥʛ ʧʨʦʮʝʩʩʦʚ 

ʚʦʟʤʦʞʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʠ ʚ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ  

ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʪʴ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ.  

ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ ʩʪʨʘʥʝ [11]. 

ʊʘʙʣʠʮʘ 2 ï ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʪʦʠʤʦʩʪʥʦʡ ʘʥʘʣʠʟ 

ʤʦʜʝʣʠ çTo-Beè ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʠʩʢʘʪʝʣʷ ʚ 

ʢʘʯʝʩʪʚʝ çʃʠʮʘ ʠʱʫʱʝʛʦ ʨʘʙʦʪʫè 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ 
ʂʦʣ-ʚʦ 

ʠʪʝʨʘʮʠʡ 

ɺʨʝʤʷ, 

ʚ ʤʠʥ 

ʉʪʦʠʤʦʩʪʴ, 

ʚ ʪʝʥʛʝ 

1 

ʇʦʤʦʱʴ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʟʘʧʫʩʢʝ 
ʟʘʷʚʢʠ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʚ 

ʢʘʯʝʩʪʚʝ çʃʀʈè 

1 20 146 

2 
ɺʳʜʘʯʘ ʪʘʣʦʥʘ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʯʝʨʝʜʠ 
2 1 14,6 

3 
ɺʳʜʘʯʘ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ 

ʩʦʙʝʩʝʜʦʚʘʥʠʷ 
1 10 73 

4 
ʈʝʛʠʩʪʨʘʮʠʷ ʚ ʢʘʯʝʩʪʚʝ 

çʃʀʈè 
1 40 292 

ʀʪʦʛʦ 5 72 671,6 


