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Abstract 

The economy in the late ten and early twenties of the XXI century is 

characterized by high rates of digitalization in all spheres of economic and 

social life. One of the ways to increase the efficiency of individual business 

organizations and entire sectors of the economy is to improve and develop the 

information systems used for business management based on the 

digitalization of management and business operations. The development of 

new ways of organizing the activity in the conditions of digitalization requires 

a rethinking of the existing practices for the implementation of the main 

business operations and the activities that support them. There is an objective 

need in business operations and activities to use new methods and tools to 

replace traditional ones smoothly and gradually. The purpose of the present 

study is to review and theoretically substantiate the possibilities for 

application of digitalization in the construction and logistics sectors. The 

authors try to consider from different points of view the main problems in 

digitalization based on research of modern scientific publications on the topic 

to determine the objective course of development of information and 

communication technologies. 

 

Keywords: digitalization, digital transformation, digital processes, 

digital economy, management, big data, business processes, business 

activities, business objects, business modelling, construction, logistics, 

modelling environments. 



ʄʆʅʆɻʈɸʌʀʏʅɸ ɹʀɹʃʀʆʊɽʂɸ Ăɿʅɸʅʀɽ ʀ ɹʀɿʅɽʉñ, ʂʅʀɻɸ 8, 2020 
ISBN  978-619-210-049-0, ɺɸʈʅɸ, ɹʒʃɻɸʈʀʗ 

MONOGRAPHIC LIBRARY ñKNOWLEDGE AND BUSINESSò, BOOK 8, 2020 
ISBN 978-619-210-049-0, VARNA, BULGARIA 

 

6 
 

 

 

ʉʲʜʲʨʞʘʥʠʝ 

ʀʟʧʦʣʟʚʘʥʠ ʩʲʢʨʘʱʝʥʠʷ ....................................................................................................... 8 

ɺʲʚʝʜʝʥʠʝ ............................................................................................................................... 11 

ɻʃɸɺɸ ʇʒʈɺɸ. ʆʇʈɽɼɽʃʗʅɽ ʅɸ ʂʆʈʇʆʈɸʊʀɺʅʀ ʌʋʅʂʎʀʀ ʀ 

ʇʈʆʎɽʉʀ, ʇʈɽɼʉʊʆʗʑʀ ɿɸ ɼʀɻʀʊɸʃʀɿɸʎʀʗ ........................................ 14 

1.1. ʆʙʟʦʨ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʚ ʩʪʨʘʥʠʪʝ ʦʪ 

ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʟʁ .......................................................................................................... 14 

1.2. ʉʪʨʫʢʪʫʨʘ ʥʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ....................................................... 17 

1.3. ʈʝʰʝʥʠʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ........................................................................................... 20 

1.4. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ....................................................... 23 

1.5. ʀʥʪʝʛʨʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ CMMI ʚ ʩʪʨʦʠʪʝʣʥʠʪʝ ʠ ʚ ʣʦʛʠʩʪʠʯʥʠʪʝ 

ʧʨʝʜʧʨʠʷʪʠʷ .................................................................................................................... 28 

ɻʃɸɺɸ ɺʊʆʈɸ. ʆʇʈɽɼɽʃʗʅɽ ʅɸ ʉʊɽʇɽʅ ʅɸ ʀɿʀʉʂɺɸʅɸ 

ɼʀɻʀʊɸʃʀɿɸʎʀʗ .................................................................................................... 34 

2.1. ʋʥʠʚʝʨʩʘʣʥʠ ʤʦʜʝʣʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʦʩʪʠʛʥʘʪʦ ʥʠʚʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ..... 34 

2.2. ʄʦʜʝʣ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ Open Data Institute ........................................................... 37 

2.3. ʄʦʜʝʣ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen ROADSñ ................................................................. 38 

2.4. ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ ................................ 51 

ɻʃɸɺɸ ʊʈɽʊɸ. ʇʈʆɽʂʊʀʈɸʅɽ ʀ ʄʆɼɽʃʀʈɸʅɽ ʅɸ ɹʀɿʅɽʉ ʇʈʆʎɽʉʀ 

ɿɸ ɼʀɻʀʊɸʃʀɿɸʎʀʗ .............................................................................................. 56 

3.1. ʄʝʪʦʜʦʣʦʛʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 

ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ........................................................................................... 56 

3.2. ʇʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʝʣʝʤʝʥʪʠ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ ..... 62 

3.3. ʇʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʯʠʠʪʦ ʝʣʝʤʝʥʪʠ ʩʘ ʙʠʟʥʝʩ 

ʦʙʝʢʪʠ ʠ ʙʠʟʥʝʩ ʩʲʙʠʪʠʷ ............................................................................................... 65 

3.4. ʊʨʠʩʣʦʝʥ ʤʦʜʝʣ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪ, ʦʙʝʢʪ ʠ ʩʲʙʠʪʠʝ .... 69 

3.5. ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ................................................................................................................ 70 

3.6. ʉʨʝʜʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ .......................................... 74 

3.7. ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ..................... 87 

ɻʃɸɺɸ ʏɽʊɺʒʈʊɸ. ʀʅʆɺɸʊʀɺʅɸ ʎʀʌʈʆɺɸ ʆɹʈɸɹʆʊʂɸ ʅɸ ʅʆɺʀ ʀ 

ʉʒʑɽʉʊɺʋɺɸʑʀ ɼɸʅʅʀ .................................................................................... 92 

4.1. ʇʨʦʤʝʥʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʜʘʥʥʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ 

ʦʙʨʘʙʦʪʢʘ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ......................................................................................... 92 

4.2. ʇʨʦʤʝʥʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʜʘʥʥʠ ʧʨʠ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʚ 

ʣʦʛʠʩʪʠʢʘʪʘ ................................................................................................................... 101 



ʄʆʅʆɻʈɸʌʀʏʅɸ ɹʀɹʃʀʆʊɽʂɸ Ăɿʅɸʅʀɽ ʀ ɹʀɿʅɽʉñ, ʂʅʀɻɸ 8, 2020 
ISBN  978-619-210-049-0, ɺɸʈʅɸ, ɹʒʃɻɸʈʀʗ 

MONOGRAPHIC LIBRARY ñKNOWLEDGE AND BUSINESSò, BOOK 8, 2020 
ISBN 978-619-210-049-0, VARNA, BULGARIA 

 

7 
 

 

4.3. ʉʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʠ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʜʘʥʥʠ ʟʘ ʠʥʦʚʘʪʠʚʥʘ 

ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ ........................................... 104 

ɻʃɸɺɸ ʇɽʊɸ. ʉʒɿɼɸɺɸʅɽ ʅɸ ʅʆɺʀ ʀ ʄʆɼʀʌʀʎʀʈɸʅɽ ʅɸ 

ʉʒʑɽʉʊɺʋɺɸʑʀ ʇʈʆʎɽʉʀ ɿɸ ʀʅʆɺɸʊʀɺʅɸ ʎʀʌʈʆɺɸ 

ʆɹʈɸɹʆʊʂɸ .............................................................................................................. 121 

5.1. ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ........................................ 121 

5.2. ɼʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ............................................................. 125 

5.3. ʉʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʠ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʨʦʮʝʩʠ ʟʘ 

ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ................................................................................ 133 

ɻʃɸɺɸ ʐɽʉʊɸ. ɼʀɻʀʊɸʃʅɸ ʊʈɸʅʉʌʆʈʄɸʎʀʗ, ɼʀɻʀʊɸʃʅʀ 

ʇʈʆʎɽʉʀ ʀ ɼʀɻʀʊɸʃʅɸ ʀʂʆʅʆʄʀʂɸ ɺ ʉʈɽɼɸ ʅɸ ʈɸɹʆʊɸ ʉ 

ɻʆʃɽʄʀ ɼɸʅʅʀ ..................................................................................................... 160 

6.1. ʉʲʩʪʦʷʥʠʝ ʥʘ ʪʝʦʨʝʪʠʯʥʠʪʝ ʧʦʩʪʘʥʦʚʢʠ ʟʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, 

ʜʠʛʠʪʘʣʥʠ ʧʨʦʮʝʩʠ ʠ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ .......................................................... 160 

6.2. ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ ʠ ʥʘʫʢʘ ʟʘ ʜʘʥʥʠʪʝ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ ʯʨʝʟ ʛʦʣʝʤʠ ʜʘʥʥʠ ......................... 175 

6.3. ʇʨʦʮʝʩʲʪ ʥʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ ............................................................ 189 

6.4. ʇʨʦʮʝʩ ʥʘ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ. ................................................................. 191 

6.5. ʉʧʝʮʠʬʠʢʘ ʥʘ ʨʘʙʦʪʘʪʘ ʩ ʛʦʣʝʤʠ ʜʘʥʥʠ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ ...... 194 

ɻʃɸɺɸ ʉɽɼʄɸ. ʉʒʇʒʊʉʊɺɸʑʀ ɽʌɽʂʊʀ ʆʊ ʇʈʆʎɽʉɸ ʅɸ 

ɼʀɻʀʊɸʃʀɿɸʎʀʗ .................................................................................................. 207 

7.1. ɻʦʣʝʤʠ ʜʘʥʥʠ ʠ ʥʘʫʢʘ ʟʘ ʜʘʥʥʠʪʝ ............................................................................. 207 

7.3. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ ʚ ʩʝʢʪʦʨ ʩʪʨʦʠʪʝʣʩʪʚʦ .......................................... 214 

7.2. ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ ʚ ʩʝʢʪʦʨ ʣʦʛʠʩʪʠʢʘ................................................ 218 

7.4. ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ .................................................................................... 220 

ɿʘʢʣʶʯʝʥʠʝ .......................................................................................................................... 223 

ɹʠʙʣʠʦʛʨʘʬʠʷ ...................................................................................................................... 229 

 



ʄʆʅʆɻʈɸʌʀʏʅɸ ɹʀɹʃʀʆʊɽʂɸ Ăɿʅɸʅʀɽ ʀ ɹʀɿʅɽʉñ, ʂʅʀɻɸ 8, 2020 
ISBN  978-619-210-049-0, ɺɸʈʅɸ, ɹʒʃɻɸʈʀʗ 

MONOGRAPHIC LIBRARY ñKNOWLEDGE AND BUSINESSò, BOOK 8, 2020 
ISBN 978-619-210-049-0, VARNA, BULGARIA 

 

8 
 

 

ʀʟʧʦʣʟʚʘʥʠ ʩʲʢʨʘʱʝʥʠʷ 

ʀʀ ï ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ 

ʀʂʊ ï ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ 

ʀʊ ï ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ 

ʄʉʇ ï ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʉʄʈ ï ʩʪʨʦʠʪʝʣʥʦ-ʤʦʥʪʘʞʥʠ ʨʘʙʦʪʠ 

ʉʋɹɼ ï ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ 

AI (Artificial Intelligence) ï ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ 

ASD (Agile Software Development) ï ʛ̡ ʚʢʘʚʠ ʤʝʪʦʜʦʣʦʛʠʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ 

ʥʘ ʩʦʬʪʫʝʨ 

B2C (Business-to-Consumer) ï ʤʦʜʝʣ Ăɹʠʟʥʝʩ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣñ 

BEMS (Building Energy Management System) ï ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʝʥʝʨʛʠʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʩʛʨʘʜʠʪʝ 

BIM (Building Information Modeling) ï ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʩʛʨʘʜʠ, ʩʛʨʘʜʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ, ʩʪʨʦʠʪʝʣʥʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ 

BMS (Building Management System) ï ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʛʨʘʜʠ 

BPMN (Business Process Model and Notation) ï ʥʦʪʘʮʠʷ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʩʪʘʥʜʘʨʪ ʟʘ ʚʠʟʫʘʣʥʦ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

CAD (Computer-aided Design) ï ʩʠʩʪʝʤʘ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʧʨʦʝʢʪʠʨʘʥʝ 

CAFM (Computer Aided Facilities Management) ï ʩʠʩʪʝʤʘ ʟʘ ʢʦʤʧʶʪʲʨʥʦ 

ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʬʘʩʠʣʠʪʠ ʤʝʥʠʜʞʤʲʥʪʘ 

CMMN (Case Management Model and Notation) ï ʥʦʪʘʮʠʷ ʠ ʤʦʜʝʣ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʣʫʯʘʠ 

CMMI (Capability Maturity Model Integration) ï ʤʦʜʝʣ ʥʘ ʟʨʝʣʦʩʪʪʘ ʥʘ 

ʢʘʧʘʮʠʪʝʪʘ 

CPS (Cyber-Physical System) ï ʢʠʙʝʨ-ʬʠʟʠʯʥʘ ʩʠʩʪʝʤʘ 

CRM (Customer Relationship Management) ï ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʩ ʢʣʠʝʥʪʠʪʝ 

CRUD ï ʦʧʝʨʘʮʠʠ ʧʦ ʩʲʟʜʘʚʘʥʝ (Create), ʯʝʪʝʥʝ (Read), ʘʢʪʫʘʣʠʟʘʮʠʷ 

(Update) ʠ ʠʟʪʨʠʚʘʥʝ (Delete) 

CSV (Comma-separated values) ï ʬʘʡʣʦʚ ʬʦʨʤʘʪ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ 

ʪʘʙʣʠʯʥʠ ʜʘʥʥʠ ʢʘʪʦ ʪʝʢʩʪ 

DM (Data Mining) ï ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʥʘʥʠʷ 

DOCX/XLSX/PPTX ï ʬʘʡʣʦʚʠ ʬʦʨʤʘʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʄʘʡʢʨʦʩʦʬʪ 

ʦʬʠʩ ʧʘʢʝʪʘ 

DW (Data Warehouse) ï ʩʢʣʘʜʦʚʝ ʦʪ ʜʘʥʥʠ 

DWG, DXF, DGN, RVT ï ʬʘʡʣʦʚʠ ʬʦʨʤʘʪʠ, ʠʟʧʦʣʟʚʘʥ ʦʪ ʩʠʩʪʝʤʠʪʝ ʟʘ 
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ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʧʨʦʝʢʪʠʨʘʥʝ 

EAM (ɽnterprise ɸsset ʄanagement) ï ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʢʪʠʚʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʝʪʦ 

EDA (Event Driven Architecture) ï ʘʨʭʠʪʝʢʪʫʨʘ, ʫʧʨʘʚʣʷʚʘʥʘ ʦʪ ʩʲʙʠʪʠʷ 

ELʊ (ɽxtract, load, transform) ï ʠʟʚʣʠʯʘʥʝ, ʟʘʨʝʞʜʘʥʝ, ʧʨʝʦʙʨʘʟʫʚʘʥʝ 

EPC (Event-driven Process Chain) ï ʚʝʨʠʛʘ ʦʪ ʧʨʦʮʝʩʠ, ʫʧʨʘʚʣʷʚʘʥʘ ʦʪ 

ʩʲʙʠʪʠʷ 

ERD (Entity Relationships Diagram) ï ʜʠʘʛʨʘʤʘ Ăʉʲʱʥʦʩʪ ï ɺʨʲʟʢʠñ 

ERP (Enterprise Resource Planning) ï ʧʣʘʥʠʨʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʝʪʦ 

ETL (ɽxtract, transform, load) ï ʠʟʚʣʠʯʘʥʝ, ʧʨʝʦʙʨʘʟʫʚʘʥʝ, ʟʘʨʝʞʜʘʥʝ 

GPS (Global Positioning System) ï ʛʣʦʙʘʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʧʦʟʠʮʠʦʥʠʨʘʥʝ 

HTML (HyperText Markup Language) ï ʤʘʨʢʠʨʘʱ ʝʟʠʢ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʫʝʙ 

ʩʪʨʘʥʠʮʠ 

iBPMS (Intelligent Business Process Management Suites) ï ʠʥʪʝʣʠʛʝʥʪʥʠ 

ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

ifcXML, ifcOWL ï ʬʘʡʣʦʚʠ ʬʦʨʤʘʪʠ, ʠʟʧʦʣʟʚʘʥʠ ʦʪ ʩʠʩʪʝʤʠʪʝ ʟʘ 

ʩʛʨʘʜʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ 

IoT (Internet of Things) ï ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ 

JPEG ï ʛʨʘʬʠʯʝʥ ʬʦʨʤʘʪ ʟʘ ʢʦʤʧʨʝʩʠʨʘʥʠ, ʨʘʩʪʝʨʥʠ ʠʟʦʙʨʘʞʝʥʠʷ 

JSON (JavaScript Object Notation) ï ʥʝʟʘʚʠʩʠʤ ʬʦʨʤʘʪ ʟʘ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ 

KiPs (Knowledge Intensive Processes) ï ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʠʥʪʝʥʟʠʚʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʟʥʘʥʠʝ 

KPI (Key Performance Indicators) ï ʢʣʶʯʦʚʠ ʠʥʜʠʢʘʪʦʨʠ ʥʘ 

ʧʨʝʜʩʪʘʚʷʥʝʪʦ 

LoRa (Long Range) ï ʤʨʝʞʦʚ ʧʨʦʪʦʢʦʣ ʩ ʥʠʩʢʘ ʤʦʱʥʦʩʪ 

ML(Machine Learning) ï ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ 

MMS (Maintenance Management Software) ï ʩʦʬʪʫʝʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʧʦʜʜʨʲʞʢʘʪʘ 

NB-IoT (Narrowband Internet of Things) ï ʪʝʩʥʦʣʝʥʪʦʚ ʀʥʪʝʨʥʝʪ ʥʘ 

ʥʝʱʘʪʘ ï ʩʪʘʥʜʘʨʪ ʟʘ ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʷ ʩ ʥʠʩʢʘ ʤʦʱʥʦʩʪ ʥʘ 

ʰʠʨʦʢʦʣʝʥʪʦʚʘ ʤʨʝʞʘ 

NLP (Natural Language Processing) ï ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ 

ODI (Open Data Institute) ï ʀʥʩʪʠʪʫʪ ʟʘ ʦʪʚʦʨʝʥʠ ʜʘʥʥʠ 

PCF (Process Classification Framework) ï ʨʘʤʢʘ, ʩʲʜʲʨʞʘʱʘ ʡʝʨʘʨʭʠʯʥʦ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʚʩʠʯʢʠ ʢʣʶʯʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʠʟʚʲʨʰʚʘʥʠ ʚ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ 

PDM (Product data management) ï ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ ʟʘ 

ʧʨʦʜʫʢʪʠʪʝ 
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PNG (Portable Network Graphics) ï ʛʨʘʬʠʯʝʥ ʬʘʡʣʦʚ ʬʦʨʤʘʪ 

RDF (Resource Description Framework) ï ʩʪʘʥʜʘʨʪ ʟʘ ʩʝʤʘʥʪʠʯʥʦ 

ʦʧʠʩʘʥʠʝ ʥʘ ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʠ 

RFID (Radio-Frequency IDentification) ï ʨʘʜʠʦʯʝʩʪʦʪʥʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

RM/MPG ï ʚʠʜʝʦ ʬʦʨʤʘʪʠ 

Riba (Riba Plan of Work) ï ʧʣʘʥ ʟʘ ʨʘʙʦʪʘ ʥʘ ʂʨʘʣʩʢʠʷ ʠʥʩʪʠʪʫʪ ʥʘ 

ʙʨʠʪʘʥʩʢʠʪʝ ʘʨʭʠʪʝʢʪʠ 

ROADS (Real-time, On-demand, All -online, Do-It-Yourself, Social) ï 

ʨʝʘʣʥʦ ʚʨʝʤʝ, ʧʨʠ ʧʦʠʩʢʚʘʥʝ, ʠʟʮʷʣʦ ʦʥʣʘʡʥ, ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʩʦʮʠʘʣʥʦ. 

RPA (Robot Process Automation) ï ʨʦʙʦʪʠʟʠʨʘʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ 

ʧʨʦʮʝʩʠʪʝ 

RTLS (Real-time locating system) ï ʩʠʩʪʝʤʘ ʟʘ ʣʦʢʘʣʠʟʠʨʘʥʝ ʚ ʨʝʘʣʥʦ 

ʚʨʝʤʝ 

SCM (Supply chain management) ï ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʦʩʪʘʚʢʠʪʝ 

SOA (Service Oriented Architecture) ï ʘʨʭʠʪʝʢʪʫʨʘ, ʦʨʠʝʥʪʠʨʘʥʘ ʢʲʤ 

ʫʩʣʫʛʠ 

TM (Text Mining) ï ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʥʘʥʠʷ ʦʪ ʪʝʢʩʪ 

UML (Unified Modeling Language) ï ʫʥʠʬʠʮʠʨʘʥ ʝʟʠʢ ʟʘ ʤʦʜʝʣʠʨʘʥʝ 

WMS (Warehouse ʄanagement System) ï ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʩʢʣʘʜʦʚʝ 

WOS ï Web of Science 

WYSIWYG (What You See Is What You Get) ï Ăʢʘʢʚʦʪʦ ʚʠʞʜʘʰ ï ʪʦʚʘ 

ʧʦʣʫʯʘʚʘʰñ 

XDR (eXternal Data Representation) ï ʬʦʨʤʘʪ ʟʘ ʢʦʜʠʨʘʥʝ ʠ ʧʨʝʜʘʚʘʥʝ ʥʘ 

ʜʘʥʥʠ ʚ ʀʥʪʝʨʥʝʪ 

XML (eXtensible Markup Language) ï ʩʦʬʪʫʝʨʥʦ ʠ ʭʘʨʜʫʝʨʥʦ ʥʝʟʘʚʠʩʠʤ 

ʬʦʨʤʘʪ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʜʘʥʥʠ 
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ɺ̡ ʚʝʜʝʥʠʝ 

ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʩʪʦʠ ʩʪʨʝʤʝʞʲʪ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ 

ʢʲʤ ʥʦʚʠ ʠ ʩʲʚʨʝʤʝʥʥʠ ʬʦʨʤʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩʘ. ʀʢʦʥʦʤʠʢʘʪʘ 

ʚ ʢʨʘʷ ʥʘ 10-ʪʝ ʠ ʥʘʯʘʣʦʪʦ ʥʘ 20-ʪʝ ʛʦʜʠʥʠ ʥʘ XXI -ʚʠ ʚʝʢ ʩʝ 

ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʚʠʩʦʢʠ ʪʝʤʧʦʚʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ 

ʩʪʦʧʘʥʩʢʠʷ ʠ ʦʙʱʝʩʪʚʝʥ ʞʠʚʦʪ. ʈʘʟʠhʨʚ̫ʘʪ ʩʝ ʠ ʩʝ ʫʩʣʦʞʥʷʚʘʪ ʙʠʟʥʝʩ ʠ 

ʩʦʮʠʘʣʥʠʪʝ ʚʨʲʟʢʠ ʯʨʝʟ ʤʦʙʠʣʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʣʘʯʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʛʦʣʝʤʠ ʜʘʥʥʠ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʧʦʩʪʦʷʥʥʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʠ 

ʬʦʨʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʦʚʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ɽʜʠʥ ʦʪ ʧʲʪʠʱʘʪʘ ʟʘ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʪʜʝʣʥʠ ʙʠʟʥʝʩ-ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʮʝʣʠ 

ʩʝʢʪʦʨʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʝ ʫʩʲʚʲʨʝhʥʩʪʚʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩʘ ʥʘ ʙʘʟʘʪʘ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʫʧʨʘʚʣʝʥʩʢʘʪʘ ʜʝʡʥʦʩʪ ʠ ʙʠʟʥʝʩ ʦʧʝʨʘʮʠʠʪʝ. 

ɺʩʝ ʦʱʝ ʩʲʱʝʩʪʚʫʚʘ ʥʝʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʜʦʩʪʠʛʥʘʪʦʪʦ ʨʘʚʥʠʱʝ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʦʪ ʞʝʣʘʥʦʪʦ ʪʘʢʦʚʘ ʚ ɹʲʣʛʘʨʠʷ. ʇʘʨʘʣʝʣʥʦ ʩ 

ʚʥʝʜʨʷʚʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʩʪʦʧʘʥʩʢʠʪʝ ʧʨʦʮʝʩʠ ʚʩʝ ʦʱʝ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩʘ ʩʣʘʙʦ 

ʟʘʩʪʲʧʝʥʠ ʚ ʥʷʢʦʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʇʦʨʘʜʠ ʪʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ 

ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʠ ʚʥʝʜʨʷʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʢʦʠʪʦ ʥʝ 

ʦʪʯʠʪʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʝ ʤʦʛʘʪ ʜʘ ʧʦʩʪʠʛʥʘʪ ʦʯʘʢʚʘʥʠʷʪ 

ʝʬʝʢʪ. 

ɿʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʥʝʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʤʝʞʜʫ ʥʘʩʣʝʜʝʥʠʪʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʠ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ 

ʩʝ ʠʟʚʲʨʰʘʪ ʠʥʪʝʥʟʠʚʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʪʝʤʘʪʘ ʚ ʨʘʟʣʠʯʥʠ ʦʪʨʘʩʣʠ ʠ 

ʩʝʢʪʦʨʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ. ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʥʘʯʠʥʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ 

ʥʘ ʜʝʡʥʦʩʪʪʘ ʚ ʫʩʣʦʚʠʷ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠʟʠʩʢʚʘ ʧʨʝʦʩʤʠʩʣʷʥʝ ʥʘ 

ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʨʘʢʪʠʢʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʩʪʦʧʘʥʩʢʠ 

ʦʧʝʨʘʮʠʠ ʠ ʜʝʡʥʦʩʪʠʪʝ, ʢʦʠʪʦ ʛʠ ʧʦʜʧʦʤʘʛʘʪ. ɺ̡ ʟʥʠʢʚʘ ʦʙʝʢʪʠʚʥʘ 
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ʥʝʦʙʭʦʜʠʤʦʩʪ ʧʨʠ ʩʪʦʧʘʥʩʢʠʪʝ ʦʧʝʨʘʮʠʠ ʠ ʜʝʡʥʦʩʪʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʥʦʚʠ ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ, ʢʦʠʪʦ ʜʘ ʟʘʤʝʩʪʷʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʧʣʘʚʥʦ ʠ 

ʧʦʩʪʝʧʝʥʥʦ. ɼʘ ʩʝ ʧʨʝʤʠʥʝ ʢʲʤ ʧʨʦʮʝʩʠ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʝ ʪʨʷʙʚʘ ʜʘ ʝ ʝʜʥʦʢʨʘʪʝʥ ʘʢʪ, ʘ ʦʩʲʟʥʘʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪ, 

ʢʦʷʪʦ ʜʘ ʝ ʩʠʣʥʦ ʟʘʩʪʲʧʝʥʘ ʧʨʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʪʦ ʧʣʘʥʠʨʘʥʝ. ʈʘʟʙʠʨʘ ʩʝ, 

ʧʨʝʭʦʜʘ ʢʲʤ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ ʥʝ ʩʣʝʜʚʘ ʜʘ ʝ ʩʘʤʦʮʝʣ ʠ ʪʝʟʠ 

ʧʨʦʙʣʝʤʠ ʜʘ ʩʝ ʘʙʩʦʣʶʪʠʟʠʨʘʪ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʨʦʙʣʝʤʠʪʝ ʚʝʨʦ̫ʪʥʦ 

ʥʷʤʘ ʜʘ ʥʘʤʝʨʷʪ ʩʚʦʝʪʦ ʩʪʘʙʠʣʥʦ ʨʝʰʝʥʠʝ ʚ ʙʲʜʝʱʝ, ʪʲʡ ʢʘʪʦ 

ʜʠʥʘʤʠʢʘʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʝ ʚʠʩʦʢʘ. ʇʦʨʘʜʠ ʪʘʟʠ 

ʧʨʠʯʠʥʘ ʝ ʚʲʟʤʦʞʥʦ ʥʷʢʦʠ ʦʪ ʚʲʧʨʦʩʠʪʝ ʜʘ ʝ ʧʦ-ʜʦʙʨʝ ʜʘ ʩʝ ʨʝʰʘʚʘʪ 

ʧʦʝʪʘʧʥʦ ʢʘʪʦ ʩʝ ʦʪʯʠʪʘ ʧʨʝʭʦʜʥʦʩʪʪʘ ʠ ʢʨʘʪʢʠʷ ʞʠʚʦʪ ʥʘ ʥʷʢʦʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʎʝʣʪʘ ʥʘ ʤʦʥʦʛʨʘʬʠʷʪʘ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʨʝʛʣʝʜ ʠ ʪʝʦʨʝʪʠʯʥʘ 

ʦʙʦʩʥʦʚʢʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ ʩʝʢʪʦʨʠʪʝ 

ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʣʦʛʠʩʪʠʢʘ. ɸʚʪʦʨʠʪʝ ʩʝ ʦʧʠʪʚʘʪ ʜʘ ʨʘʟʛʣʝʜʘʪ ʦʪ ʨʘʟʣʠʯʥʠ 

ʛʣʝʜʥʠ ʪʦʯʢʠ ʦʩʥʦʚʥʠʪʝ ʧʨʦʙʣʝʤʠ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʙʘʟʘ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʘʪʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ 

ʥʘ ʦʙʝʢʪʠʚʥʠʷ ʭʦʜ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʪʝʭʥʦʣʦʛʠʠ. ɿʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʥʘʙʝʣʷʟʘʥʘʪʘ ʮʝʣ ʚ ʤʦʥʦʛʨʘʬʠʷʪʘ ʩʝ 

ʨʘʟʛʣʝʞʜʘʪ ʠ ʨʝʰʘʚʘʪ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʟʘʜʘʯʠ: 

- ʜʘ ʩʝ ʠʟʩʣʝʜʚʘ ʥʘʫʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʧʨʘʢʪʠʢʘʪʘ ʠ ʩʝ ʦʙʦʩʥʦʚʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʥʦʚʠ ʧʦʜʭʦʜʠ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ; 

- ʜʘ ʩʝ ʨʘʟʢʨʠʷʪ ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʝʜʧʦʩʪʘʚʢʠ, 

ʩʚʨ̡ʟʘʥʠ ʩ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ; 

- ʜʘ ʩʝ ʜʘʜʝ ʤʝʪʦʜʦʣʦʛʠʯʥʘ ʦʩʥʦʚʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʢʦʨʧʦʨʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠ;̫ 

- ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʪ ʧʦʜʭʦʜʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥ ʥʘ ʠʟʠʩʢʚʘʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ; 
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- ʜʘ ʩʝ ʦʙʩʣʝʜʚʘʪ ʥʷʢʦʠ ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʝʢʪʠʨʘʥʝ ʠ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ; 

- ʜʘ ʩʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʪ ʜʦʩʪʠʞʝʥʠʷʪʘ ʟʘ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʥʦʚʠ ʠ ʩʲʱʝʩʪʚʫʚʘʱʠ ʜʘʥʥʠ; 

- ʜʘ ʩʝ ʨʘʟʢʨʠʷʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʠ 

ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʨʦʮʝʩʠ ʟʘ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ 

ʦʙʨʘʙʦʪʢʘ; 

- ʜʘ ʩʝ ʧʨʦʫʯʘʪ ʚʲʧʨʦʩʠʪʝ ʟʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, 

ʜʠʛʠʪʘʣʥʠ ʧʨʦʮʝʩʠ ʠ ʜʠʛʠʪʘʣʥʘ ʠʢʦʥʦʤʠʢʘ ʚ ʩʨʝʜʘ ʥʘ ʨʘʙʦʪʘ ʩ ʛʦʣʝʤʠ 

ʜʘʥʥʠ; 

- ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʥʷʢʦʠ ʩʲʧʲʪʩʪʚʘʱʠ ʝʬʝʢʪʠ ʦʪ ʧʨʦʮʝʩʘ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ɿʘ ʦʙʝʢʪ ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʠʟʙʨʘʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠ̫ ʪʘ ʥʘ ʩʝʢʪʦʨʠʪʝ 

ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʣʦʛʠʩʪʠʢʘ ʢʘʪʦ ʝʜʥʠ ʦʪ ʙʘʟʦʚʠʪʝ ʦʪʨʘʩʣʠ ʚ ʩʪʦʧʘʥʩʢʠʷ 

ʞʠʚʦʪ, ʢʦʠʪʦ ʦʩʲʱʝʩʪʚʷʚʘʪ ʠʥʪʝʛʨʘʮʠʷ ʤʝʞʜʫ ʜʨʫʛʠ ʦʪʨʘʩʣʠ. ʇʨʝʜʤʝʪ 

ʥʘ ʠʟʩʣʝʜʚʘʥʝ ʝ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

ʋʯʘʩʪʠʝʪʦ ʥʘ ʘʚʪʦʨʠʪʝ ʧʨʠ ʥʘʧʠʩʚʘʥʝ ʥʘ ʤʦʥʦʛʨʘʬʠʷʪʘ ʝ ʢʘʢʪʦ 

ʩʣʝʜʚʘ: ʜʦʮ. ʜ-ʨ ʇʘʚʝʣ ʇʝʪʨʦʚ ï ɺʚ̡ʝʜʝʥʠʝ, ʛʣ.2 ʠ ɿʘʢʣʶʯʝʥʠʝ; ʜʦʮ. ʜ-ʨ 

ʉʥʝʞʘʥʘ ʉʲʣʦʚʘ ï ʛʣ.4; ʛʣ. ʘʩ. ʜ-ʨ ʄʠʭʘʠʣ ʈʘʜʝʚ ï ʛʣ.1; ʛʣ. ʘʩ. ʜ-ʨ ʗʥʢʘ 

ɸʣʝʢʩʘʥʜʨʦʚʘ ï ʛʣ.3; ʛʣ. ʘʩ. ʜ-ʨ ʄʠʛʣʝʥʘ ʉʪʦʷʥʦʚʘ ï ʛʣ.5; ʜ-ʨ ʃʠʣʠʷ 

ʄʠʣʝʚʘ ï ʛʣ.6; ʇʣʘʤʝʥ ʗʥʢʦʚ ï ʛʣ.7. 

ʀʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʬʠʥʘʥʩʠʨʘʥʠ ʧʦ ʧʨʦʝʢʪ BG05M2OP001-1.002 

Ăʀʟʛʨʘʞʜʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʮʝʥʪʨʦʚʝ ʟʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪñ ʥʘ ʦʧʝʨʘʪʠʚʥʘ 

ʧʨʦʛʨʘʤʘ Ăʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ ʠʥʪʝʣʠʛʝʥʪʝʥ ʨʘʩʪʝʞñ 2014 ï 2020. 
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ɻʃɸɺɸ ʇʒʈɺɸ. ʆʇʈɽɼɽʃʗʅɽ ʅɸ ʂʆʈʇʆʈɸʊʀɺʅʀ 

ʌʋʅʂʎʀʀ ʀ ʇʈʆʎɽʉʀ, ʇʈɽɼʉʊʆʗʑʀ ɿɸ 

ɼʀɻʀʊɸʃʀɿɸʎʀʗ 

1.1. ʆʙʟʦʨ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʚ ʣʦʛʠʩʪʠ-

ʢʘʪʘ ʚ ʩʪʨʘʥʠʪʝ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ 

ʑʝ ʥʘʧʨʘʚʠʤ ʦʙʟʦʨ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ ʜʨʫʛʠ 

ʩʪʨʘʥʠ (ʦʩʥʦʚʥʦ ʦʪ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ), ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʛʠ ʩʲʧʦʩʪʘʚʠʤ ʩ 

ʙʲʣʛʘʨʩʢʠʪʝ ʠ ʩʣʝʜ ʪʦʚʘ ʜʘ ʥʘʧʨʘʚʠʤ ʘʥʘʣʠʟ ʥʘ ʥʘʫʯʥʠʪʝ ʧʫʙʣʠʢʘʮʠʠ ʚ 

ʪʝʟʠ ʩʪʨʘʥʠ ʟʘ ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʠ ʨʘʟʚʠʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʢʦʨʧʦʨʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ. 

ɼʠʬʝʨʝʥʮʠʘʮʠʷʪʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʚʲʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʩʝ ʧʨʘʚʠ ʦʩʥʦʚʥʦ ʥʘ ʙʘʟʘ ʥʘ ʇʣʘʥʘ ʟʘ ʨʘʙʦʪʘ ʥʘ 

ʂʨʘʣʩʢʠʷ ʠʥʩʪʠʪʫʪ ʥʘ ʙʨʠʪʘʥʩʢʠʪʝ ʘʨʭʠʪʝʢʪʠ Riba (Riba Plan of Work) 

(Sinclair, Beck, & Tait, 2013). ʊʦʚʘ ʝ ʤʦʜʝʣʲʪ ʥʘ ʆʙʝʜʠʥʝʥʦʪʦ ʢʨʘʣʩʪʚʦ (ʩ 

ʚʣʠʷʥʠʝ ʠ ʠʟʚʲʥ ʩʪʨʘʥʘʪʘ) ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʪʨʦʠʪʝʣʩʪʚʦ ʥʘ ʩʛʨʘʜʠ. 

ʀʟʧʦʣʟʚʘ ʩʝ ʢʘʪʦ ʨʘʤʢʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʠ 

ʧʨʦʝʢʪʠ, ʢʦʷʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʢʘʨʪʘ ʥʘ ʧʨʦʮʝʩʘ ʠ 

ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ. ɺ ʪʦʟʠ ʧʣʘʥ ʩʘ ʟʘʣʦʞʝʥʠ ʧʨʠʥʮʠʧʠ ʟʘ 

ʫʩʪʦʡʯʠʚʦ ʧʨʦʝʢʪʠʨʘʥʝ, ʦʩʠʛʫʨʷʚʘ ʩʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ 

ʩʪʨʦʠʪʝʣʥʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ (Building Information 

Modeling ï BIM), ʥʘʩʲʨʯʘʚʘ ʩʝ ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʨʘʙʦʪʘ ʤʝʞʜʫ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʝʢʠʧʘ ʥʘ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʩʪʨʦʠʪʝʣʥʠʷ ʝʢʠʧ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʪʦʟʠ 

ʧʣʘʥ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʜʠʛʠʪʘʣʥʦʪʦ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʥʘ 

ʩʪʨʦʠʪʝʣʥʠʷ ʩʝʢʪʦʨ ʚʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ. 

ʇʣʘʥʲʪ ʟʘ ʨʘʙʦʪʘ ʥʘ RIBA 2013 ʦʨʛʘʥʠʟʠʨʘ ʧʨʦʮʝʩʘ ʥʘ 

ʟʘʧʦʟʥʘʚʘʥʝ, ʧʨʦʝʢʪʠʨʘʥʝ, ʢʦʥʩʪʨʫʠʨʘʥʝ, ʧʦʜʜʲʨʞʘʥʝ, ʝʢʩʧʣʦʘʪʘʮʠʷ ʠ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʨʦʝʢʪʠ ʚ ʨʝʜʠʮʘ ʢʣʶʯʦʚʠ ʝʪʘʧʠ. ɺ ʥʝʛʦ ʩʘ 

ʦʧʠʩʘʥʠ ʧʦʜʨʦʙʥʦ ʟʘʜʘʯʠʪʝ ʠ ʨʝʟʫʣʪʘʪʠʪʝ, ʥʝʦʙʭʦʜʠʤʠ ʥʘ ʚʩʝʢʠ ʝʪʘʧ. 
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ɽʪʘʧʠʪʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʦʝʢʪʠ ʩʧʦʨʝʜ ʧʣʘʥʘ ʟʘ ʨʘʙʦʪʘ RIBA 

2013 ʩʘ ʦʩʝʤ: ʉʪʨʘʪʝʛʠʯʝʩʢʘ ʦʮʝʥʢʘ ʠ ʜʝʬʠʥʠʨʘʥʝ; ʇʦʜʛʦʪʦʚʢʘ ʠ ʢʨʘʪʢʘ 

ʠʥʬʦʨʤʘʮʠʷ; ʂʦʥʮʝʧʪʫʘʣʥʦ ʧʨʦʝʢʪʠʨʘʥʝ; ʊʝʭʥʠʯʝʩʢʦ ʧʨʦʝʢʪʠʨʘʥʝ; 

ʈʘʟʨʘʙʦʪʝʥ ʧʨʦʝʢʪ; ʉʪʨʦʠʪʝʣʩʪʚʦ ʜʦ ʟʘʚʲʨʰʚʘʥʝ; ʇʨʝʜʘʚʘʥʝ ʠ 

ʧʨʠʢʣʶʯʚʘʥʝ; ɺʲʚʝʞʜʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠʷ. 

ʊʝʟʠ ʝʪʘʧʠ ʩʘ ʧʦʜʦʙʥʠ ʩ ʨʘʟʰʠʨʝʥʠʷ ʞʠʟʥʝʥ ʮʠʢʲʣ ʥʘ 

ʩʪʨʦʠʪʝʣʥʠʷ ʧʨʦʝʢʪ, ʜʝʬʠʥʠʨʘʥ ʚ ʂʦʜʝʢʩʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠ ʟʘ 

ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʨʘʟʚʠʪʠʝ ʦʪʥʦʚʦ ʟʘ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ (The Chartered 

Institute of Building, 2014). 

ɺ ɹʲʣʛʘʨʠʷ, ʚ ɿʘʢʦʥʘ ʟʘ ʫʩʪʨʦʡʩʪʚʦ ʥʘ ʪʝʨʠʪʦʨʠ̫ʪʘ ʩʘ ʦʯʝʨʪʘʥʠ 

ʪʨʠ ʝʪʘʧʘ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʨʦʝʢʪʠ: ʠʥʚʝʩʪʠʮʠʦʥʥʦ 

ʧʨʦʫʯʚʘʥʝ, ʠʥʚʝʩʪʠʮʠʦʥʥʦ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʪʨʦʠʪʝʣʩʪʚʦ. ɺ ʧʨʦʫʯʚʘʥʝ ʟʘ 

ɻʝʨʤʘʥʠʷ ʠ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ ʥʘ ʠʥʩʪʠʪʫʪʘ ʈʦʣʘʥʜ ɹʝʨʛʝʨ (Schober, 

2016) ʚʝʨʠʛʘʪʘ ʥʘ ʩʪʦʡʥʦʩʪʪʘ ʚ ʩʪʨʦʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʝ ʜʝʢʦʤʧʦʟʠʨʘʥʘ 

ʥʘ ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ: ʣʦʛʠʩʪʠʢʘ, ʜʦʩʪʘʚʢʠ, ʩʥʘʙʜʷʚʘʥʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ/ʩʪʨʦʠʪʝʣʩʪʚʦ, ʤʘʨʢʝʪʠʥʛ/ʧʨʦʜʘʞʙʠ, ʩʣʝʜ ʧʨʦʜʘʞʙʝʥʠ 

ʫʩʣʫʛʠ/ʤʘʨʢʝʪʠʥʛ ʟʘ ʢʨʘʡʥʠ ʢʣʠʝʥʪʠ. ʅʘʧʨʘʚʝʥʘ ʝ ʫʛʦʚʦʨʢʘ, ʯʝ 

ʜʝʪʘʡʣʠʟʠʨʘʥʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʙʠ ʠʤʘʣʦ ʩʧʝʮʠʬʠʢʠ ʟʘ ʢʦʥʢʨʝʪʥʘʪʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ï ʜʦʩʪʘʚʯʠʮʠʪʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ ʩʝ ʬʦʢʫʩʠʨʘʪ 

ʚʲʨʭʫ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʲʨʭʫ ʟʘʚʲʨʰʚʘʥʝʪʦ 

ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʦʝʢʪʠ, ʘ ʪʲʨʛʦʚʮʠʪʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ ï ʚʲʨʭʫ 

ʧʦʨʲʯʢʠ ʠ ʧʨʦʜʘʞʙʠ, ʩ ʘʢʮʝʥʪ ʚʲʨʭʫ ʣʦʛʠʩʪʠʯʥʠʪʝ ʫʩʣʫʛʠ. ɿʘ ʜʘ ʩʝ 

ʧʦʢʘʞʝ ʧʦʪʝʥʮʠʘʣʲʪ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚʩʝʢʠ ʝʣʝʤʝʥʪ ʝ ʨʘʟʜʝʣʝʥ ʥʘ 

ʯʝʪʠʨʠ ʢʣʶʯʦʚʠ ʦʙʣʘʩʪʠ: ʮʠʬʨʦʚʠ ʜʘʥʥʠ, ʮʠʬʨʦʚ ʜʦʩʪʲʧ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ 

ʠ ʩʚʲʨʟʘʥʦʩʪ. ʎʠʬʨʦʚʠʪʝ ʜʘʥʥʠ ʚʢʣʶʯʚʘʪ ʝʣʝʢʪʨʦʥʥʦʪʦ ʩʲʙʠʨʘʥʝ ʠ 

ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦʩʪʦʷʥʝʥ ʧʦʛʣʝʜ ʚʲʨʭʫ ʚʩʷʢʘ ʚʨʲʟʢʘ 

ʚʲʚ ʚʝʨʠʛʘʪʘ ʥʘ ʩʪʦʡʥʦʩʪʪʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʛʨʫʧʠʨʘ ʥʦʚʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʘʚʪʦʥʦʤʥʠ, ʩʘʤʦʦʨʛʘʥʠʟʠʨʘʱʠ ʩʝ ʩʠʩʪʝʤʠ. 

ʎʠʬʨʦʚʠʷ ʜʦʩʪʲʧ ʦʧʠʩʚʘ ʧʦʪʝʥʮʠʘʣʘ, ʧʨʝʜʦʩʪʘʚʝʥ ʦʪ ʤʦʙʠʣʥʠʷ ʜʦʩʪʲʧ 



ʄʆʅʆɻʈɸʌʀʏʅɸ ɹʀɹʃʀʆʊɽʂɸ Ăɿʅɸʅʀɽ ʀ ɹʀɿʅɽʉñ, ʂʅʀɻɸ 8, 2020 
ISBN  978-619-210-049-0, ɺɸʈʅɸ, ɹʒʃɻɸʈʀʗ 

MONOGRAPHIC LIBRARY ñKNOWLEDGE AND BUSINESSò, BOOK 8, 2020 
ISBN 978-619-210-049-0, VARNA, BULGARIA 

 

16 
 

 

ʜʦ ʠʥʪʝʨʥʝʪ ʠ ʚʲʪʨʝʰʥʠʪʝ ʤʨʝʞʠ. ʉʚʲʨʟʘʥʦʩʪʪʘ ʠʟʩʣʝʜʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ 

ʟʘ ʩʚʲʨʟʚʘʥʝ ʠ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʜʝʡʥʦʩʪʠ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ ʥʘ ʠʥʩʪʠʪʫʪʘ ʈʦʣʘʥʜ ɹʝʨʛʝʨ ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʛʨʘʬʠʢʘ (ʚʠʞ ʬʠʛ. 1.1.): 

 

ʌʠʛʫʨʘ 1.1. ʆʙʣʘʩʪʠ ʩ ʥʘʡ-ʛʦʣʷʤ ʧʦʪʝʥʮʠʘʣ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ʀʟʪʦʯʥʠʢ: (Schober, 2016) 

ʅʘʡ-ʛʦʣʷʤ ʧʦʪʝʥʮʠʘʣ ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʚʠʞʜʘʪ ʚ 

ʮʠʬʨʦʚʠʪʝ ʜʘʥʥʠ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʣʦʛʠʩʪʠʢʘʪʘ ʠ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʚ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ. 

ɺ ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʠ ʠ 

ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʜʦ ʧʦʪʨʝʙʠʪʝʣʷ ʩʝ ʦʨʛʘʥʠʟʠʨʘ ʚ ʝʜʠʥʥʘ 

ʩʠʩʪʝʤʘ. ɺ ʨʘʤʢʠʪʝ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ ʚʩʠʯʢʠ ʧʨʦʮʝʩʠ ʧʦ ʚʝʨʠʛʘʪʘ ʥʘ 

ʜʦʩʪʘʚʢʠʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʠ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ. ʅʘ 

ʚʩʷʢʘ ʩʪʲʧʢʘ ʦʪ ʣʦʛʠʩʪʠʯʥʠʷ ʢʦʤʧʣʝʢʩ ʩʝ ʛʝʥʝʨʠʨʘʪ ʜʘʥʥʠ, ʢʦʠʪʦ, ʘʢʦ ʩʝ 

ʘʥʘʣʠʟʠʨʘʪ ʠ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ, ʱʝ ʜʦʚʝʜʘʪ ʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʨʘʟʭʦʜʠ ʚ ʨʘʙʦʪʘʪʘ ʥʘ 

ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ɿʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ, 

ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʜʝʬʠʥʠʨʘʤʝ ʩʪʨʫʢʪʫʨʘʪʘ ʠʤ. 

 

1.2. ʉʪʨʫʢʪʫʨʘ ʥʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

ʇʨʠ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʘ ʠʟʭʦʞʜʘʤʝ ʦʪ ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ 

ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ. 

ʇʨʝʜʧʦʩʪʘʚʢʘ ʝ ʧʨʠʝʪʘ ʠ ʨʘʙʦʪʝʱʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʠ 

ʰʘʙʣʦʥ ʟʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʪʲʡ ʢʘʪʦ ʚʩʷʢʘ ʦʨʛʘʥʠʟʘʮʠʷ ʝ 

ʫʥʠʢʘʣʥʘ ʠ ʚʩʷʢʘ ʜʠʛʠʪʘʣʥʘ ʧʨʦʤʷʥʘ ʩʲʱʦ. ʉʪʨʫʢʪʫʨʘʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʜʘ ʙʲʜʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʪʘʟʠ ʣʠʧʩʘ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʥʘ 

ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

ʇʨʝʜʣʘʛʘʤʝ ʩʪʨʫʢʪʫʨʘʪʘ ʜʘ ʚʢʣʶʯʚʘ ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ: 

1. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʦʪ ʥʘʡ-

ʚʠʩʦʢʦ ʥʠʚʦ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

2. ʇʨʠʦʨʠʪʠʟʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʘʞʥʠʪʝ 

ʟʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

3. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʦʮʝʥʷʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʢʦʠʪʦ ʧʦʣʟʚʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ɸʩʦʮʠʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʠʣʦʞʝʥʠʷʪʘ ʢʲʤ 

ʢʦʥʢʨʝʪʥʠ ʢʦʨʧʦʨʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ ʠ ʪʲʨʩʝʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ 

ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʜʥʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʠ ʢʦʨʧʦʨʘʪʠʚʥʠ 

ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ. 

4. ɸʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʩ ʮʝʣ ʪʷʭʥʦʪʦ ʧʦ-ʜʦʙʨʦ 

ʫʧʨʘʚʣʝʥʠʝ, ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʟʘ ʜʠʛʠʪʘʣʥʠ ʠʥʦʚʘʮʠʠ 

ʠ ʚ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʥʘ ʧʨʦʤʷʥʘ. 

5. ɸʢʦ ʩʝ ʚʟʝʤʝ ʨʝʰʝʥʠʝ ʟʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʩʘʤʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʧʨʦʮʝʩʠ, ʪʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ, ʯʝ ʱʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʠ ʫʧʨʘʚʣʝʥʩʢʦ 

ʧʨʝʩʪʨʫʢʪʫʨʠʨʘʥʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʝʚʝʥʪʫʘʣʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ 

ʤʝʥʠʜʞʲʨʩʢʠ ʧʦʟʠʮʠʠ. 



ʄʆʅʆɻʈɸʌʀʏʅɸ ɹʀɹʃʀʆʊɽʂɸ Ăɿʅɸʅʀɽ ʀ ɹʀɿʅɽʉñ, ʂʅʀɻɸ 8, 2020 
ISBN  978-619-210-049-0, ɺɸʈʅɸ, ɹʒʃɻɸʈʀʗ 

MONOGRAPHIC LIBRARY ñKNOWLEDGE AND BUSINESSò, BOOK 8, 2020 
ISBN 978-619-210-049-0, VARNA, BULGARIA 

 

18 
 

 

6. ʇʨʦʤ̫ʥʘ ʥʘ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʚ ʧʨʦʮʝʩʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʢʘʢʪʦ ʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʘʥʘʣʠʟʘ ʥʘ 

ʜʘʥʥʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

7. ʉʪʨʫʢʪʫʨʠʨʘʥʝ ʠ ʦʧʠʩʘʥʠʝ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʧʨʦʮʝʩʠ ʢʘʪʦ 

ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʥʦʩʪʠ. 

8. ʉʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʧʨʦʮʝʩʠ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʘ ʟʘ ʚʠʟʫʘʣʥʦ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

(Business Process Model and Notation BPMN). 

9. ʇʨʦʤʷʥʘ ʥʘ ʤʦʜʝʣʠʪʝ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ ʤʝʞʜʠʥʥʠ 

ʝʪʘʧʠ ʦʪ ʪʷʭʥʘʪʘ ʧʨʦʤʷʥʘ ʥʘ ʙʘʟʘʪʘ ʜʘʥʥʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʚ ʨʝʘʣʥʦ 

ʚʨʝʤʝ ʠ ʥʘ ʦʮʝʥʢʘ ï ʫʧʨʘʚʣʝʥʩʢʘ ʠ ʝʢʩʧʝʨʪʥʘ ʦʪ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʢʦʷʪʦ 

ʠʟʚʲʨʰʚʘ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

ʅʝʨʘʟʨʠʚʥʘ ʯʘʩʪ ʦʪ ʪʘʟʠ ʩʪʨʫʢʪʫʨʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʘ ʙʲʨʟʠʪʝ 

ʧʨʦʤʝʥʠ ʚ ʩʢʦʨʦʩʪʪʘ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʚ ʥʘʜʝʞʜʥʦʩʪʪʘ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʚ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʠʟʣʠʟʘʥʝ ʥʘ ʥʦʚ ʧʨʦʜʫʢʪ ʥʘ ʧʘʟʘʨʘ, ʚʲʚ ʚʲʚʝʞʜʘʥʝʪʦ ʥʘ 

ʠʥʦʚʘʮʠʠ, ʚ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʫʩʣʫʛʠʪʝ, ʜʘʥʥʠʪʝ, ʢʦʠʪʦ ʩʘ ʦʥʣʘʡʥ, 

ʪʝʭʥʦʣʦʛʠʯʥʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʚ ʮʷʣʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʥʘʝʤʘʥʝ ʠ 

ʟʘʜʲʨʞʘʥʝ ʥʘ ʝʢʩʧʝʨʪʠ ʜʦ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʊʦʚʘ ʱʝ ʜʦʚʝʜʝ ʜʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʦʪʛʦʚʘʨʷʥʝ ʥʘ ʧʦʚʠʰʝʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʪʲʨʩʝʥʝ ʠ 

ʦʪʪʘʤ ʜʦ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʛʲʚʢʘʚʘ, ʝʣʘʩʪʠʯʥʘ, ʜʠʥʘʤʠʯʥʦ ʧʨʦʤʝʥʷʱʘ ʩʝ 

ʦʨʛʘʥʠʟʘʮʠʷ ï ʩ ʛʲʚʢʘʚʘ ʠ ʝʣʘʩʪʠʯʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʩʢʘ ʩʪʨʫʢʪʫʨʘ, ʯʦʚʝʰʢʠ ʨʝʩʫʨʩ, ʩʠʩʪʝʤʘ ʟʘ ʜʦʩʪʘʚʢʠ. ʈʝʟʫʣʪʘʪʲʪ 

ʪʨʙ̫ʚʘ ʜʘ ʙʲʜʝ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ ʥʦʚ ʜʠʛʠʪʘʣʝʥ ʙʠʟʥʝʩ ʤʦʜʝʣ. 

ɼʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʝ ʯʘʩʪ ʦʪ ʮʷʣʦʩʪʥʠʷ 

ʧʨʦʮʝʩ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʘʥʥʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʧʨʠʭʦʜ ʟʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ. ʀ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʝ ʝ ʧʨʦʩʪʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ 

ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩ, ʘ ʧʦ ʩʲʱʝʩʪʚʦ ʧʨʝʦʪʢʨʠʚʘʥʝ ʥʘ ʩʘʤʠʷ ʤʝʪʦʜ, 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʪʲʧʢʠ, ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʙʨʦʷ ʥʘ 
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ʜʦʢʫʤʝʥʪʠʪʝ, ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ ʩʪʨʫʢʪʫʨʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʨʘʙʦʪʷʪ, ʟʘ ʜʘ ʩʲʦʪʚʝʪʩʪʚʘʪ 

ʥʘ ʥʦʚʦʚʲʚʝʜʝʥʠʪʝ ʧʨʦʮʝʩʠ (Markovitch & Willmott, 2014). 

ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʢʲʤ ʥʦʚ ʜʠʛʠʪʘʣʝʥ ʙʠʟʥʝʩ ʤʦʜʝʣ ʩʣʝʜ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ 

ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʦʯʝʨʪʘʥʦ ʩʲʩ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ 

ʩʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ, ʧʦʜʭʦʜʷʱʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩʝ ʮʝʣʠ ʥʘʩʦʯʚʘʥʝ ʥʘ ʬʦʢʫʩʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʦʪ 

ʩʪʨʦʠʪʝʣʥʠʷ ʩʝʢʪʦʨ ʠ ʣʦʛʠʩʪʠʢʘʪʘ ʢʲʤ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦ-ʜʦʙʨʘ ʚʨʲʟʢʘ ʩ 

ʢʣʠʝʥʪʠʪʝ, ʧʦ-ʜʦʙʨʦ ʦʙʱʫʚʘʥʝ ʩ ʪʷʭ. ʊʦʚʘ ʱʝ ʜʦʚʝʜʝ ʩʣʝʜ ʩʝʙʝ ʩʠ ʜʦ 

ʙʲʨʟʘ ʘʜʘʧʪʘʮʠʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʢʲʤ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʧʦʚʝʜʝʥʠʷ ʠ 

ʧʨʝʜʧʦʯʠʪʘʥʠʷ. 

ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ Global Digital IQ Survey (Curran, Garrett, & 

Puthiyamadam, 2017) ʦʪ 2017 ʛ. ʥʘ ʢʦʤʧʘʥʠʷʪʘ ʇʨʘʡʩʫʦʪʲʨʭʘʫʩʂʫʧʲʨʩ ʝ 

ʧʦʩʦʯʝʥʦ, ʯʝ ʦʨʠʝʥʪʠʨʘʥʠʪʝ ʢʲʤ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʠʪʦ ʩʝ 

ʬʦʢʫʩʠʨʘʪ ʚʲʨʭʫ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʧʦ-ʜʦʙʨʦ ʢʣʠʝʥʪʩʢʦ ʠʟʞʠʚʷʚʘʥʝ, 

ʦʪʯʠʪʘʪ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʧʦ-ʜʦʙʨʠ ʬʠʥʘʥʩʦʚʠ 

ʨʝʟʫʣʪʘʪʠ. ɺ ʩʲʱʘʪʘ ʧʦʩʦʢʘ ʝ ʠ ʧʨʦʫʯʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ 

ʝʚʨʦʧʝʡʩʢʠʷ ʙʠʟʥʝʩ ʜʘ ʩʝ ʜʠʛʠʪʘʣʠʟʠʨʘ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʟʘ 2018 

ʛ. (Probst, Lefebvre, Martinez-Diaz, & Unlu Bohn, 2018). ɺ ʥʝʛʦ ʢʘʪʦ ʮʝʣʠ 

ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʠʟʥʝʩʘ ʩʘ ʧʦʩʦʯʝʥʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ 

ʧʨʦʜʘʞʙʠʪʝ, ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʦʚʠ ʧʨʦʜʫʢʪʠ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʫʩʣʫʛʠʪʝ, 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʪʘ, ʧʨʝʢʚʘʣʠʬʠʮʠʨʘʥʝ ʥʘ 

ʨʘʙʦʪʥʘʪʘ ʩʠʣʘ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʟʘʱʠʪʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʥʘ ʢʣʠʝʥʪʠʪʝ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʠʪʝ, ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʚʢʫʩʦʚʝʪʝ ʥʘ 

ʢʣʠʝʥʪʠʪʝ, ʘʥʘʣʠʟʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ ʧʨʦʜʫʢʪʠʪʝ, ʫʩʣʫʛʠʪʝ ʠ 

ʩʣʫʞʠʪʝʣʠʪʝ ʥʘ ʢʦʤʧʘʥʠʷʪʘ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʤʘʨʢʝʪʠʥʛʦʚʠʪʝ ʠ ʨʝʢʣʘʤʥʠ ʩʪʨʘʪʝʛʠʠ. ʆʪ 

ʪʝʟʠ ʮʝʣʠ ʩ ʥʘʡ-ʛʦʣʷʤʘ ʪʝʞʝʩʪ ʝ ʧʦʩʦʯʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ 

ʢʣʠʝʥʪʠʪʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ ʚ ʛʨʘʬʠʢʘ (ʚʠʞ ʬʠʛ. 1.2). 
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ʌʠʛʫʨʘ 1.2. ʎʝʣʠ ʥʘ ʜʠʛʠʪʘʣʥʦʪʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʙʠʟʥʝʩʘ. 

ʀʟʪʦʯʥʠʢ: (Probst, Lefebvre, Martinez-Diaz, & Unlu Bohn, 2018) 

ʇʦʩʪʘʚʷʥʝʪʦ ʥʘ ʬʦʢʫʩʘ ʚʲʨʭʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʠ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ 

ʢʣʠʝʥʪʠʪʝ ʥʘ ʚʩʝʢʠ ʝʪʘʧ ʦʪ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ ʙʠ ʜʦʚʝʣʦ ʜʦ ʧʦʚʝʯʝ ʩʪʦʡʥʦʩʪ 

ʟʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ, ʢʦʠʪʦ ʧʨʝʦʙʨʘʟʫʚʘʪ ʙʠʟʥʝʩʘ ʩʠ ʚ ʧʦʩʦʢʘ ʥʘ ʜʠʛʠʪʘʣʝʥ 

ʠ ʠʥʚʝʩʪʠʨʘʪ ʚ ʪʦʚʘ. ɿʘʪʦʚʘ ʠ ʢʲʤ ʧʨʝʜʣʦʞʝʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʦʪ 9 ʝʣʝʤʝʥʪʘ 

ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʜʝʪʘʡʣʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʩʪʘʚʷʥʝ ʥʘ ʪʦʟʠ ʬʦʢʫʩ. ʂʘʪʦ 

ʦʪʜʝʣʥʘ ʪʦʯʢʘ ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʘʚʠ Ăʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʢʠʧ ʟʘ ʧʨʦʮʝʩʘ ʥʘ 

ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷñ, ʢʦʡʪʦ ʦʩʚʝʥ ʧʨʝʢʠʪʝ ʩʠ ʟʘʜʘʯʠ ʱʝ ʪʨʷʙʚʘ ʠ 

ʜʘ ʢʦʦʨʜʠʥʠʨʘ ʨʘʙʦʪʘʪʘ ʥʘ ʚʩʠʯʢʠ ʦʪʜʝʣʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

 

1.3. ʈʝʰʝʥʠʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʇʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩʘ ʢʲʤ ʜʠʛʠʪʘʣʝʥ ʝ ʙʝʟ ʘʣʪʝʨʥʘʪʠʚʥʦ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʥʝʨʪʥʦʩʪʪʘ ʠ ʪʝʞʝʩʪʪʘ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚ ʩʪʨʦʠʪʝʣʥʠʷ ʠ ʚ 

ʣʦʛʠʩʪʠʯʥʠʷ ʩʝʢʪʦʨ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʝ ʤʥʦʛʦʩʪʨʘʥʝʥ ʧʨʦʮʝʩ, ʩʚʲʨʟʘʥ ʩ 

ʢʘʨʜʠʥʘʣʥʠ ʧʨʦʤʝʥʠ ʚ ʤʦʜʝʣʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʚ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʠ ʥʘ ʤʠʩʣʝʥʝʪʦ ʠ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʛʠ 

ʫʧʨʘʚʣʷʚʘʪ. ʀ ʪʲʡ ʢʘʪʦ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʦʙʱʦʚʘʣʠʜʝʥ ʟʘ ʮʝʣʠʪʝ 
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ʩʝʢʪʦʨʠ ʧʣʘʥ ʟʘ ʪʘʟʠ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʚʩʷʢʦ ʧʨʝʜʧʨʠʷʪʠʝ ʠʤʘ 

ʩʧʝʮʠʬʠʢʠ, ʢʦʠʪʦ ʩʘʤʦ ʤʝʥʠʜʞʤʲʥʪʲʪ ʤʫ ʧʦʟʥʘʚʘ, ʪʦ ʠʥʠʮʠʘʪʠʚʘʪʘ, 

ʬʠʥʘʥʩʠʨʘʥʝʪʦ, ʨʠʩʢʘ, ʦʪʛʦʚʦʨʥʦʩʪʪʘ ʩʘ ʥʘ ʩʲʱʠʷ ʪʦʟʠ ʤʝʥʠʜʞʤʲʥʪ. 

ʊʦʡ ʧʨʘʚʠ ʘʥʘʣʠʟ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʧʨʝʜʧʨʠʷʪʠʝʪʦ, ʥʘ ʪʷʭʥʘʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪ, ʦʧʨʝʜʝʣʷ ʮʝʣʠʪʝ ʠ ʨʘʟʨʘʙʦʪʚʘ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

ʈʠʩʢʲʪ ʦʪ ʥʝʫʩʧʝʭ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʪʘʢʠʚʘ 

ʩʣʦʞʥʠ ʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʠ ʩʠʩʪʝʤʠ ʢʘʪʦ ʧʨʦʮʝʩʠʪʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ 

ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʟʘʜʲʨʞʘ ʠ ʠʥʚʝʩʪʠʮʠʠʪʝ ʚ ʧʨʦʤʷʥʘʪʘ. ʌʘʢʪʦʨʠ ʟʘ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʩʘ ʠ ʜʲʣʛʠʷ ʮʠʢʲʣ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ, ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʩʘʤʦʪʦ 

ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʛʨʘʜʠʪʝ. ʇʦʨʘʜʠ ʚʠʩʦʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʨʝʰʝʥʠʷ ʠ ʥʝʩʠʛʫʨʥʦʩʪʪʘ ʜʘʣʠ ʪʝ ʥʷʤʘ ʜʘ ʜʦʥʝʩʘʪ ʩʘʤʦ 

ʟʘʛʫʙʘ, ʘ ʥʝ ʪʲʨʩʝʥʠʪʝ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʧʝʯʘʣʙʘ, ʤʝʥʠʜʞʲʨʠʪʝ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʩʘ ʧʦ-ʩʠʛʫʨʥʠ ʩʲʩ ʩʪʘʨʘʪʘ, ʢʦʥʩʝʨʚʘʪʠʚʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ 

ʨʘʙʦʪʘ ʠ ʩʪʘʨʠʪʝ, ʨʘʙʦʪʝʱʠ ʤʦʜʝʣʠ. ɸʢʦ ʩʝ ʟʘʧʦʯʥʝ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʢʦʥʢʨʝʪʥʦ ʩʪʨʦʠʪʝʣʥʦ ʧʨʝʜʧʨʠʷʪʠʝ, ʪʦ ʪʷ ʪʨʷʙʚʘ ʜʘ ʩʝ 

ʠʟʚʲʨʰʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʘʢʘʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ 

ʚ ʩʪʨʦʠʪʝʣʥʠʷ ʧʨʦʮʝʩ: ʜʦʩʪʘʚʯʠʮʠʪʝ ï ʥʘ ʤʘʪʝʨʠʘʣʠ ʠ ʫʩʣʫʛʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʠ ʤʘʪʝʨʠʘʣʠ, ʥʦʚʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ 

ʧʨʦʝʢʪʘʥʪʠʪʝ, ʧʨʠ ʦʙʱʠʥʩʢʠʪʝ ʠ ʜʲʨʞʘʚʥʠ ʩʣʫʞʙʠ, ʦʙʚʲʨʟʘʥʠ ʩʲʩ 

ʩʝʢʪʦʨʘ. 

ɽʜʚʘ ʪʦʛʘʚʘ ʧʨʦʮʝʩʲʪ ʱʝ ʝ ʫʩʧʝʰʝʥ, ʧʝʨʠʦʜʠʪʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ 

ʩʪʨʦʠʪʝʣʩʪʚʦ ʱʝ ʩʝ ʩʲʢʨʘʪʷʪ ʠ ʱʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʙʦʪʠ ʚ ʧʦʩʦʢʘ ʥʘ Ăʫʤʥʠñ 

ʜʦʤʦʚʝ, ʚ ʢʦʠʪʦ ʭʦʨʘʪʘ ʞʠʚʝʷʪ ʧʦ-ʢʦʤʬʦʨʪʥʦ ʠ ʩ ʧʦ-ʚʠʩʦʢʦ ʢʘʯʝʩʪʚʦ ʥʘ 

ʞʠʚʦʪ. 

ʅʘ ʝʪʘʧʘ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʚ 

ʣʦʛʠʩʪʠʢʘʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʨʠʦʨʠʪʠʟʠʨʘʪ ʧʨʦʮʝʩʠʪʝ, ʧʦʜʭʦʜʷʱʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ. ʎʝʣʪʘ ʝ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʠʥʦʚʘʮʠʠʪʝ, ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ, ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪʪʘ ʥʘ ʢʣʠʝʥʪʠʪʝ ʠ ʨʘʩʪʝʞʘ ʥʘ 
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ʧʨʝʜʧʨʠʷʪʠʷʪʘ. ʈʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʝʥ ʧʨʦʝʢʪ ʝ ʩʣʦʞʥʦ ʠ ʜʲʣʛʦ 

ʚʲʚ ʚʨʝʤʝʪʦ, ʩʚʲʨʟʘʥʦ ʝ ʢʦʤʙʠʥʠʨʘʥʝ ʥʘ ʫʩʠʣʠʷʪʘ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʥʦʨʦʜʥʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʠʷ ʧʨʦʮʝʩ ï 

ʚʲʟʣʦʞʠʪʝʣʠ, ʧʨʦʝʢʪʘʥʪʠ, ʩʪʨʦʠʪʝʣʠ, ʩʪʨʦʠʪʝʣʝʥ ʥʘʜʟʦʨ, ʜʦʩʪʘʚʯʠʮʠ, 

ʪʝʭʥʠʯʝʩʢʠ ʨʲʢʦʚʦʜʠʪʝʣʠ ʠ ʜʨ. ʉʲʱʝʚʨʝʤʝʥʥʦ, ʧʦʨʘʜʠ ʫʯʘʩʪʠʝʪʦ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʦʪʥʦʩʠʪʝʣʥʦ ʥʝʟʘʚʠʩʠʤʠ ʝʜʠʥ ʦʪ ʜʨʫʛ ʫʯʘʩʪʥʠʮʠ, ʪʦ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʪ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ ʠ ʜʘ 

ʩʝ ʦʩʲʱʝʩʪʚʷʪ ʟʜʨʘʚʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ. ʉʲʱʦʪʦ ʝ ʚʘʣʠʜʥʦ ʠ ʟʘ ʚʨʲʟʢʠʪʝ 

ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʯʘʩʪ ʦʪ ʩʪʨʦʠʪʝʣʥʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʠʷ 

ʧʨʦʮʝʩ. ʊʦʛʘʚʘ ʱʝ ʝ ʚʲʟʤʦʞʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʘ 

ʩʲʱʝʚʨʝʤʝʥʥʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʱʝ ʦʧʪʠʤʠʟʠʨʘ ʠ ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʪʦʟʠ ʧʨʦʮʝʩ. 

ʉʣʝʜʚʘʡʢʠ ʝʚʨʦʧʝʡʩʢʠʪʝ ʪʝʥʜʝʥʮʠʠ ʠ ʥʘʩʦʢʠ, ʧʦʩʪʘʚʷʤʝ 

ʩʪʨʦʠʪʝʣʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ (Building Information 

Modeling BIM) ʢʘʪʦ ʦʩʥʦʚʥʦ ʨʝʰʝʥʠʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ 

ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ (Eubim Group, 2018). 

ʇʦʜʭʦʜʷʱʠ ʟʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ 

ʚʨʝʤʝ ʥʘ ʝʪʘʧʘ ʥʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʠʷ ʧʨʦʝʢʪ. ʇʦ ʚʨʝʤʝ ʥʘ 

ʪʦʟʠ ʝʪʘʧ ʩʘ ʬʘʟʠʪʝ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʜʝʝʥ, ʪʝʭʥʠʯʝʩʢʠ ʠ ʨʘʙʦʪʝʥ ʧʨʦʝʢʪ, 

ʧʦ ʩʲʛʣʘʩʫʚʘʥʝ, ʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘé ʅʘ ʪʦʟʠ ʝʪʘʧ, ʩ ʧʦʜʯʠʥʷʚʘʥʝ ʥʘ 

ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ BIM, ʩʝ ʧʦʩʪʘʚʷʪ ʦʩʥʦʚʠʪʝ ʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʜʠʛʠʪʘʣʥʘ ʠʥʦʚʘʮʠʷ, ʢʦʪ̫ʦ ɦʝ ʩʝ ʠʟʧʦʣʟʚʘ ʥʘ 

ʩʣʝʜʚʘʱʠʪʝ ʝʪʘʧʠ ʦʪ ʩʪʨʦʠʪʝʣʥʦ-ʠʥʚʝʩʪʠʮʠʦʥʥʠʷ ʧʨʦʮʝʩ. ʉ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 3D ʤʦʜʝʣ ʩʝ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʙʲʜʝʱʠ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʠʥʦʚʘʮʠʠ (Morgan, B.; Papadonikolaki, 

E.; 2017). 

ʇʦʜʦʙʥʦ ʝ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ BIM ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʥʝʜʚʠʞʠʤʠʪʝ ʠʤʦʪʠ ï ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʚʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ 

ʥʘ ʧʦʨʪʬʝʡʣʘ ʦʪ ʥʝʜʚʠʞʠʤʠ ʠʤʦʪʠ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʠʥʘʤʠʯʥʠ ʮʠʬʨʦʚʠ 
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ʜʚʦʡʥʠʮʠ ʠ ʢʘʪʦ ʮʷʣʦ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʝ ʥʘ ʚʩʝʢʠ ʝʪʘʧ ʦʪ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ 

ʥʘ ʦʙʝʢʪʠʪʝ. 

 

1.4. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

ʅʘ ʝʪʘʧʘ ʥʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ï ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ ʧʨʦʝʢʪ 

ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʊʫʢ ʤʦʞʝ 

ʜʘ ʩʝ ʨʘʟʛʨʘʥʠʯʘʪ, ʩʣʝʜʚʘʡʢʠ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʆʙʝʜʠʥʝʥʠʪʝ ʥʘʮʠʠ 

(ĒNSD, 2008), ʜʚʝ ʛʨʫʧʠ ʩʪʨʦʠʪʝʣʥʠ ʧʨʝʜʧʨʠʷʪʠʷ: 

ʆʙʱʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʞʠʣʠʱʥʠ ʠ ʦʬʠʩ 

ʩʛʨʘʜʠ, ʤʘʛʘʟʠʥʠ ʠ ʜʨʫʛʠ ʦʙʱʝʩʪʚʝʥʠ ʠ ʙʠʪʦʚʠ ʩʛʨʘʜʠ, ʩʪʦʧʘʥʩʢʠ ʩʛʨʘʜʠ 

ʠ ʪ.ʥ., ʠʣʠ ʩʪʨʦʠʪʝʣʩʪʚʦ ʥʘ ʤʘʛʠʩʪʨʘʣʠ, ʫʣʠʮʠ, ʤʦʩʪʦʚʝ, ʪʫʥʝʣʠ, 

ʞʝʣʝʟʦʧʲʪʥʠ ʣʠʥʠʠ, ʣʝʪʠʱʘ, ʧʨʠʩʪʘʥʠʱʘ ʠ ʜʨʫʛʠ ʚʦʜʥʠ ʧʨʦʝʢʪʠ, 

ʥʘʧʦʠʪʝʣʥʠ ʩʠʩʪʝʤʠ, ʢʘʥʘʣʠʟʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʧʨʦʤʠʰʣʝʥʠ 

ʩʲʦʨʲʞʝʥʠʷ, ʪʨʲʙʦʧʨʦʚʦʜʠ ʠ ʝʣʝʢʪʨʠʯʝʩʢʠ ʣʠʥʠʠ, ʩʧʦʨʪʥʠ ʩʲʦʨʲʞʝʥʠʷ 

ʠ ʪ.ʥ. 

ʉʧʝʮʠʘʣʠʟʠʨʘʥʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʯʘʩʪʠ ʦʪ 

ʩʛʨʘʜʠ ʠ ʩʪʨʦʠʪʝʣʥʠ ʨʘʙʦʪʠ ʙʝʟ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʮʝʣʠʷ ʧʨʦʝʢʪ. 

ʉʪʨʦʠʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʠʪʦ ʠʟʚʲʨʰʚʘʪ ʪʝʟʠ ʜʝʡʥʦʩʪʠ, ʦʙʠʢʥʦʚʝʥʦ 

ʩʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʚ ʝʜʠʥ ʘʩʧʝʢʪ, ʠʟʠʩʢʚʘʱ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʫʤʝʥʠʷ ʠʣʠ 

ʦʙʦʨʫʜʚʘʥʝ, ʢʘʪʦ ʙʝʪʦʥʥʠ ʨʘʙʦʪʠ, ʧʦʣʘʛʘʥʝ ʥʘ ʪʫʭʣʠ, ʧʦʩʪʘʚʷʥʝ ʥʘ 

ʢʘʤʲʢ, ʩʢʝʣʝ, ʧʦʢʨʠʚʥʦ ʧʦʢʨʠʪʠʝ ʠ ʜʨ. ʉʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʩʪʨʦʠʪʝʣʥʠ 

ʜʝʡʥʦʩʪʠ ʩʝ ʠʟʚʲʨʰʚʘʪ ʥʘʡ-ʚʝʯʝ ʦʪ ʧʦʜʠʟʧʲʣʥʠʪʝʣ, ʘ ʦʩʦʙʝʥʦ ʧʨʠ 

ʨʝʤʦʥʪʥʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʩʝ ʠʟʚʲʨʰʚʘʪ ʜʠʨʝʢʪʥʦ ʟʘ ʩʦʙʩʪʚʝʥʠʢʘ ʥʘ 

ʠʤʦʪʘ. 

ʀ ʧʨʠ ʜʚʘʪʘ ʚʠʜʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʝ 

ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʥʘ ʢʦʥʪʨʘʢʪʦʨʠ, ʢʦʠʪʦ ʩʘ ʛʣʘʚʥʠʪʝ ʠʟʧʲʣʥʠʪʝʣʠ, ʠ 

ʧʦʜʠʟʧʲʣʥʠʪʝʣʠ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʚʠʜʦʚʝ ʩʪʨʦʠʪʝʣʥʦ-ʤʦʥʪʘʞʥʠ 

ʨʘʙʦʪʠ (ʉʄʈ). ʂʦʥʪʨʘʢʪʦʨʠʪʝ ʠ ʧʦʜʠʟʧʲʣʥʠʪʝʣʠʪʝ ʧʨʠʝʤʘʪ ʯʨʝʟ 

ʚʲʟʣʘʛʘʥʝ ʠ ʫʯʘʩʪʠʝ ʧʦʨʲʯʢʠ ʦʪ ʠʥʚʝʩʪʠʪʦʨʠ, ʢʦʠʪʦ ʩʘ ʪʨʝʪʠ ʚʠʜ 
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ʩʪʨʦʠʪʝʣʥʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘ ʧʨʲʚ ʧʦʛʣʝʜ ʤʥʦʛʦ ʧʦ-ʣʝʩʥʦ ʱʝ ʙʲʜʝ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʧʨʠ ʚʪʦʨʠʷ ʚʠʜ ʩʪʨʦʠʪʝʣʥʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ï ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ, ʟʘʱʦʪʦ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ ʝ ʧʦ-

ʢʲʩʘ, ʫʯʘʩʪʥʠʮʠʪʝ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠʪʝ ʤʝʞʜʫ ʪʷʭ ʧʦ-ʤʘʣʢʦ, 

ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʠʟʧʲʣʥʷʚʘʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦ-ʤʘʣʢʘ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʪʦʚʘ ʩʘ 

ʤʘʣʢʠʪʝ ʢʦʤʧʘʥʠʠ ï 99,83% ʦʪ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ɹʲʣʛʘʨʠʷ 

ʧʨʝʟ 2018 ʛ. ʩʘ ʚ ʢʘʪʝʛʦʨʠʷʪʘ ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʪ ʪʷʭ 97,31% 

ʩʘ ʚ ʢʘʪʝʛʦʨʠʷʪʘ ʤʘʣʢʠ, ʘ 84,47% ʩʘ ʤʠʢʨʦʧʨʝʜʧʨʠʷʪʠʷ ʩʧʦʨʝʜ ʙʨʦʷ ʥʘ 

ʟʘʝʪʠʪʝ ʚ ʪʷʭ ʣʠʮʘ (ɹʨʦʡ ʥʘ ʧʨʝʜʧʨʠ̫ʪʠ̫ʪʘ, 2019) ï ʬʠʛ.1.3. ʊʦʚʘ ʤʦʞʝ 

ʜʘ ʝ ʧʨʠʯʠʥʘ ʥʘ ʧʦ-ʦʛʨʘʥʠʯʝʥʦ ʠʥʚʝʩʪʠʨʘʥʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʥʦʛʦ ʤʘʣʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʥʦʚʠ ʤʘʪʝʨʠʘʣʠ ʠ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʦʚʠ ʤʝʪʦʜʠ 

ʥʘ ʨʘʙʦʪʘ. 

 

ʌʠʛʫʨʘ 1.3. ɹʨʦʡ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʪʥʦʩʠʪʝʣʝʥ ʜʷʣ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʟʘ ʩʝʢʪʦʨ ʩʪʨʦʠʪʝʣʩʪʚʦ ʩʧʦʨʝʜ ʙʨʦʷ ʥʘ ʟʘʝʪʠʪʝ ʚ 

ʪʷʭ ʣʠʮʘ ʟʘ 2018 ʛʦʜʠʥʘ. ʀʟʪʦʯʥʠʢ: (ɹʨʦʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ, 2019) 
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ʇʦʨʘʜʠ ʩʚʲʨʟʘʥʦʩʪʪʘ ʠ ʢʦʦʨʜʠʥʠʨʘʥʦʩʪʪʘ ʥʘ ʝʪʘʧʘ ʥʘ ʩʲʱʠʥʩʢʦʪʦ 

ʩʪʨʦʠʪʝʣʩʪʚʦ ʩ ʝʪʘʧʘ ʄʘʪʝʨʠʘʣʥʦ-ʪʝʭʥʠʯʝʩʢʦ ʩʥʘʙʜʷʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥ ʧʨʦʮʝʩ ʤʦʞʝʤ ʜʘ ʛʠ ʥʝʬʦʨʤʘʣʥʦ ʜʘ ʛʠ ʦʙʝʜʠʥʠʤ ʟʘ 

ʮʝʣʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʦʥʥʠʪʝ ʧʨʦʝʢʪʠ. 

ʆʙʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ʝʪʘʧʘ ʥʘ ʩʲʱʠʥʩʢʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʩ ʝʪʘʧʘ ʥʘ 

ʤʘʪʝʨʠʘʣʥʦ-ʪʝʭʥʠʯʝʩʢʦ ʩʥʘʙʜʷʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ 

ʧʨʦʮʝʩ ʟʘ ʮʝʣʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʦʥʥʠʪʝ ʧʨʦʮʝʩʠ ʦʟʥʘʯʘʚʘ, ʯʝ ʱʝ ʩʝ 

ʫʚʝʣʠʯʠ ʠ ʙʨʦʷ ʥʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʠʪʝ ʧʦʨʘʜʠ ʧʦ-ʛʦʣʝʤʠʷ ʙʨʦʡ ʩʲʚʤʝʩʪʥʘ 

ʨʘʙʦʪʘ ʩ ʧʦʚʝʯʝ ʧʘʨʪʥʴʦʨʠ, ʜʦʩʪʘʚʯʠʮʠ, ʧʦʜʠʟʧʲʣʥʠʪʝʣʠ ʠ ʢʣʠʝʥʪʠ. 

ɹʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʱʝ ʩʘ ʨʘʟʣʠʯʥʠ ʠ ʧʦʨʘʜʠ ʨʘʟʣʠʯʠʷ ʚ ʪʠʧʘ ʥʘ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʥʘ ʦʙʝʢʪʠʪʝ, ʢʦʠʪʦ ʢʦʥʢʨʝʪʥʦʪʦ ʧʨʝʜʧʨʠʷʪʠʝ 

ʠʟʧʲʣʥʷʚʘ. 

ɸʢʦ ʨʘʟʛʨʘʥʠʯʠʤ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʩʪʨʦʠʪʝʣʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ 

ʥʘ ʦʩʥʦʚʥʠ ï ʪʘʢʠʚʘ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʝʯʘʣʙʘ ʠ ʥʘ 

ʧʦʜʜʲʨʞʘʱʠ ï ʪʝʟʠ, ʯʠʠʪʦ ʨʝʟʫʣʪʘʪʠ ʩʝ ʧʦʣʟʚʘʪ ʦʪ ʦʩʥʦʚʥʠʪʝ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ, ʪʦ ʢʘʪʦ ʦʩʥʦʚʥʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʧʦ ʚʨʝʤʝ ʥʘ ʝʪʘʧʘ ʥʘ 

ʩʲʱʠʥʩʢʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ (ʚ ʦʙʦʙʱʝʥ ʚʠʜ, ʘʙʩʪʨʘʭʠʨʘʡʢʠ ʩʝ ʦʪ 

ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʦʪʜʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ) ʤʦʛʘʪ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ 

ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʥʠ ʧʨʦʮʝʩʠ: 

¶ ʆʨʛʘʥʠʟʘʮʠʷ ʥʘ ʩʪʨʦʠʪʝʣʥʘʪʘ ʧʣʦʱʘʜʢʘ; 

¶ ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʤʘʰʠʥʠ ʥʘ 

ʩʪʨʦʠʪʝʣʥʠʷ ʦʙʝʢʪ; 

¶ ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʨʘʙʦʪʥʠʮʠ ʟʘ ʦʙʝʢʪʘ ï ʩʪʨʦʠʪʝʣʠ, ʪʝʭʥʠʯʝʩʢʠ 

ʨʲʢʦʚʦʜʠʪʝʣʠ, ʦʭʨʘʥʘé; 

¶ ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʜʝʡʥʦʩʪ ʜʦ ʠ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ 

ʦʙʝʢʪ; 

¶ ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʠʷ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ ʦʙʝʢʪ; 

¶ ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʠʛʫʨʥʘ ʠ ʥʘʜʝʞʜʥʘ ʀʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪ; 

¶ ʄʦʥʪʠʨʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ; 
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¶ ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʜʠʟʧʲʣʥʠʪʝʣʠ; 

¶ ʀʟʚʲʨʰʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʦ-ʤʦʥʪʘʞʥʘʪʘ ʜʝʡʥʦʩʪ; 

¶ ʀʟʚʲʨʰʚʘʥʝ ʥʘ ʦʭʨʘʥʠʪʝʣʥʘ ʜʝʡʥʦʩʪ ʥʘ ʦʙʝʢʪʘ; 

¶ ʇʨʝʜʘʚʘʥʝ ʥʘ ʦʙʝʢʪʘ ʥʘ ʠʥʚʝʩʪʠʪʦʨʘ ʠ ʚʲʚʝʞʜʘʥʝ ʚ 

ʝʢʩʧʣʦʘʪʘʮʠʷ; 

¶ ɻʘʨʘʥʮʠʦʥʥʘ ʧʦʜʜʨʲʞʢʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʯʝ ʪʝ ʩʘ ʦʙʚʲʨʟʘʥʠ ʩ ʦʩʪʘʥʘʣʠʪʝ ʧʨʦʮʝʩʠ, 

ʢʘʢʪʦ ʠ ʩ ʤʥʦʞʝʩʪʚʦ ʧʦʜʜʲʨʞʘʱʠ ʧʨʦʮʝʩʠ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʩʯʠʪʘʤʝ, ʯʝ 

ʚʩʠʯʢʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʣʦʛʠʩʪʠʯʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʝʪʘʧʘ 

ʥʘ ʩʲʱʠʥʩʢʦʪʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ʅʘʧʨʠʤʝʨ, 

ʧʨʦʮʝʩʲʪ Ăʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ ʠ ʤʘʰʠʥʠ ʥʘ 

ʩʪʨʦʠʪʝʣʥʠʷ ʦʙʝʢʪñ ʚʢʣʶʯʚʘ ʣʦʛʠʩʪʠʢʘ ʥʘ ʜʦʩʪʘʚʢʠʪʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ 

ʣʦʛʠʩʪʠʢʘ, ʣʦʛʠʩʪʠʢʘ ʥʘ ʧʣʘʩʤʝʥʪʘ. ʊʦʟʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩ ʝ ʩʚʲʨʟʘʥ ʩ 

ʧʨʦʮʝʩʘ Ăʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʜʝʡʥʦʩʪ ʜʦ ʠ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ 

ʦʙʝʢʪñ, ʪʲʡ ʢʘʪʦ ʚʢʣʶʯʚʘ ʠ ʚʲʪʨʝʰʝʥ ʪʨʘʥʩʧʦʨʪ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ 

ʟʚʝʥʘ, ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʥʘ ʧʨʦʜʫʢʮʠʷ ʜʦ ʩʢʣʘʜʦʚʝʪʝ, ʠʟʙʦʨ ʥʘ ʚʠʜʘ 

ʪʨʘʥʩʧʦʨʪ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘʥʝ ʜʦ ʩʢʣʘʜʦʚʝʪʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʟʘʧʘʟʠ ʠ 

ʜʦ ʢʣʠʝʥʪʘ (ɻʝʥʦʚ & ʈʘʡʯʝʚ, 2008). 

ɼʨʫʛ ʧʦʜʭʦʜʷʱ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩ ʝ Ăʆʩʠʛʫʨʷʚʘʥʝ ʥʘ 

ʨʘʙʦʪʥʠʮʠ ʟʘ ʦʙʝʢʪʘñ ʠ ʧʦ-ʩʢʦʨʦ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝʪʦ ʥʘ 

ʪʦʟʠ ʧʨʦʮʝʩ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʩ ʧʦʜʠʟʧ̡ʣʥʠʪʝʣʠʪʝ ʩʲʱʦ ʤʦʞʝ ʜʘ ʩʝ 

ʪʨʘʥʩʬʦʨʤʠʨʘ ʜʠʛʠʪʘʣʥʦ. 

ʈʘʟʜʝʣʷʤʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʩʥʦʚʥʠ ʠ ʧʦʜʜʲʨʞʘʱʠ ʠ 

ʦʙʦʩʦʙʷʚʘʤʝ ʪʝʟʠ, ʢʦʠʪʦ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʨʲʢʦʚʦʜʝʡʢʠ ʩʝ 

ʠ ʦʪ ʩʪʘʥʜʘʨʪʘ RIBA 2013: 

¶ ʧʣʘʥʠʨʘʥʝ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʠʷ ʧʨʦʝʢʪ - ʪʫʢ ʩʘ ʬʘʟʠʪʝ ʩʟ̡ʜʘʚʘʥʝ 

ʥʘ ʠʜʝʝʥ, ʪʝʭʥʠʯʝʩʢʠ ʠ ʨʘʙʦʪʝʥ ʧʨʦʝʢʪ, ʧʦʜʧʨʦʮʝʩʠ ʧʦ ʩʲʛʣʘʩʫʚʘʥʝ, 

ʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘ; 

¶ ʩʲʱʠʥʩʢʦ ʩʪʨʦʠʪʝʣʩʪʚʦ ï ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʠʷ 
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ʦʙʝʢʪ. ʊʫʢ ʤʦʞʝ ʜʘ ʩʝ ʦʙʦʩʦʙʠ ʢʘʪʦ ʧʦʜʧʨʦʮʝʩ Ăʇʨʝʜʘʚʘʥʝ ʥʘ ʦʙʝʢʪʘ ʥʘ 

ʠʥʚʝʩʪʠʪʦʨʘ ʠ ʚʲʚʝʞʜʘʥʝ ʚ ʝʢʩʧʣʦʘʪʘʮʠñ̫, ʘ ʤʦʞʝ ʜʘ ʩʝ ʦʪʜʝʣʠ ʠ ʢʘʪʦ 

ʦʪʜʝʣʝʥ ʧʨʦʮʝʩ. ʉʲʱʦʪʦ ʩʝ ʦʪʥʘʩʷ ʠ ʟʘ ʝʪʘʧʘ ɻʘʨʘʥʮʠʦʥʥʘ ʧʦʜʜʨʲʞʢʘ. 

ʅʘʜ ʪʝʟʠ ʦʩʥʦʚʥʠ ʠ ʧʦʜʜʲʨʞʘʱʠ ʧʨʦʮʝʩʠ ʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʲʪ 

ʋʧʨʘʚʣʝʥʠʝ ï ʥʝʧʨʝʢʲʩʥʘʪ ʧʨʦʮʝʩ, ʚʢʣʶʯʚʘʱ ʫʧʨʘʚʣʝʥʠʝ ʠ ʧʣʘʥʠʨʘʥʝ ʚ 

ʩʨʝʜʥʦ- ʠ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʦʧʝʨʘʪʠʚʥʦ 

ʨʲʢʦʚʦʜʩʪʚʦ. 

ʅʘ ʩʲʱʦʪʦ ʥʠʚʦ ʝ ʧʨʦʮʝʩʘ ʄʘʨʢʝʪʠʥʛ ʠ ʧʨʦʜʘʞʙʠ, ʢʦʡʪʦ ʤʦʞʝ ʠ 

ʜʘ ʩʝ ʨʘʟʜʝʣʠ ʥʘ ʜʚʘ ʧʨʦʮʝʩʘ. ʊʫʢ ʩʘ ʧʦʜʧʨʦʮʝʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʘʥʘʣʠʟ ʥʘ 

ʧʘʟʘʨʘ ʠ ʥʘ ʧʨʦʜʘʞʙʠʪʝ, ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʥʦʚʠ ʧʨʦʜʫʢʪʠ. ʆʩʦʙʝʥʦ ʩʠʣʥʘ 

ʝ ʤʘʨʢʝʪʠʥʛʦʚʘʪʘ ʬʫʥʢʮʠʷ ʧʨʠ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ï ʩʪʨʦʠʪʝʣʥʠ 

ʧʨʝʜʧʨʠʝʤʘʯʠ. 

ʂʲʤ ʧʦʜʜʲʨʞʘʱʠʪʝ ʧʨʦʮʝʩʠ ʚ ʩʪʨʦʠʪʝʣʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ï 

ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʠʪʦ ʩʝ ʧʦʣʟʚʘʪ ʦʪ ʦʩʥʦʚʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʤʦʛʘʪ ʜʘ 

ʩʝ ʦʙʦʩʦʙʷʪ ʶʨʠʜʠʯʝʩʢʦʪʦ ʦʙʩʣʫʞʚʘʥʝ, ʬʠʥʘʥʩʦʚʦ-ʩʯʝʪʦʚʦʜʥʦʪʦ 

ʦʙʩʣʫʞʚʘʥʝ, ʬʠʥʘʥʩʦʚʦ ʦʙʝʟʧʝʯʘʚʘʥʝ. ʊʝʟʠ ʧʦʜʜʲʨʞʘʱʠ ʜʝʡʥʦʩʪʠ ʩʲʱʦ 

ʧʦʜʣʝʞʘʪ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʥʦ ʪʝ ʥʷʤʘ ʜʘ ʩʘ ʦʧʨʝʜʝʣʷʱʠ ʟʘ ʫʩʧʝʭʘ ʠʣʠ 

ʥʝʫʩʧʝʭʘ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʠʷ ʧʨʦʝʢʪ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʤʦʛʘʪ ʜʘ ʦʩʪʘʥʘʪ 

ʥʘ ʚʪʦʨʠ ʧʣʘʥ. 

ʇʦʜʜʲʨʞʘʱʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩʘ: 

¶ ʶʨʠʜʠʯʝʩʢʦ ʦʙʩʣʫʞʚʘʥʝ; 

¶ ʬʠʥʘʥʩʦʚʦ-ʩʯʝʪʦʚʦʜʥʦʪʦ ʦʙʩʣʫʞʚʘʥʝ ï ʪʦʟʠ ʧʨʦʮʝʩ ʝ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʬʦʨʤʘʣʠʟʠʨʘʥ ʠ ʧʦʜʭʦʜʷʱ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ɿʘ 

ʩʲʞʘʣʝʥʠʝ ʝ ʟʘʚʠʩʠʤ ʦʪ ʟʘʢʦʥʦʚʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʨʝʛʫʣʘʮʠʠ; 

¶ ʚʲʟʤʦʞʥʦ ʝ ʦʙʦʩʦʙʷʚʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩ ʬʠʥʘʥʩʦʚʦ 

ʦʙʝʟʧʝʯʘʚʘʥʝ, ʢʦʡʪʦ ʜʘ ʚʢʣʶʯʚʘ ʩʯʝʪʦʚʦʜʥʦʪʦ ʦʙʩʣʫʞʚʘʥʝ ï ʪʫʢ ʩʝ 

ʚʢʣʶʯʚʘʪ ʟʘʜʘʯʠʪʝ ʧʦ ʙʶʜʞʝʪʠʨʘʥʝ, ʮʝʥʦʦʙʨʘʟʫʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠʪʝ, 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʬʠʥʘʥʩʦʚʠʷ ʧʣʘʥ, ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʬʠʥʘʥʩʠʨʘʥʝʪʦ ʧʦ ʧʨʦʝʢʪʠ. 

¶ ʦʩʠʛʫʨʷʚʘʥʝ ʩ ʪʨʫʜʦʚʠ ʨʝʩʫʨʩʠ ï ʧʣʘʥʠʨʘʥʝ ʠ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 
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ʪʨʫʜʦʚʠ ʨʝʩʫʨʩʠ ʟʘ ʚʩʠʯʢʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ - ʨʘʙʦʪʥʠʮʠ ʟʘ ʦʙʝʢʪʘ ï 

ʩʪʨʦʠʪʝʣʠ, ʪʝʭʥʠʯʝʩʢʠ ʨʲʢʦʚʦʜʠʪʝʣʠ, ʦʭʨʘʥʘ, é; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ 

ʧʦʜʧʦʤʘʛʘʱ ʙʠʟʥʝʩ ʧʨʦʮʝʩ, ʤʘʢʘʨ, ʯʝ ʚ ʩʚʝʪʣʠʥʘʪʘ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩʘ, ʧʦ-ʩʢʦʨʦ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʦʙʭʚʘʱʘ ʚʩʠʯʢʠ 

ʧʨʦʮʝʩʠ ʠ ʟʘʜʘʯʠ. 

ɺ ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʱʝ ʧʨʠʝʤʝʤ ʨʘʟʛʨʘʥʠʯʝʥʠʝʪʦ, 

ʥʘʧʨʘʚʝʥʦ ʦʪ ʌʘʯʠʥʠ, ʆʣʝʩʢʫʚ-ʐʣʘʧʢʘ, ʈʘʥʠʝʨʠ, ʋʨʙʠʥʘʪʠ (Facchini, et 

al., 2020), ʢʦʠʪʦ ʨʘʟʜʝʣʷʪ ʣʦʛʠʩʪʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ʥʘ ʯʝʪʠʨʠ ʧʦʜʩʠʩʪʝʤʠ: 

ʣʦʛʠʩʪʠʢʘ ʥʘ ʧʦʨʲʯʢʠʪʝ, ʣʦʛʠʩʪʠʢʘ ʥʘ ʜʠʩʪʨʠʙʫʮʠʷʪʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ 

ʣʦʛʠʩʪʠʢʘ ʠ ʩʣʝʜʧʨʦʜʘʞʙʝʥʘ ʣʦʛʠʩʪʠʢʘ. ʉʣʝʜ ʪʦʚʘ ʘʚʪʦʨʠʪʝ ʧʨʝʜʩʪʘʚʷʪ 

ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʟʨʷʣʦʩʪ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʟʘ ʚʩʷʢʘ ʦʪ ʪʝʟʠ 

ʯʝʪʠʨʠ ʧʦʜʩʠʩʪʝʤʠ ʠ ʥʘ ʪʘʟʠ ʙʘʟʘ ʩʲʟʜʘʚʘʪ ʤʦʜʝʣ, ʩʚʲʨʟʘʥ ʩ ʃʦʛʠʩʪʠʢʘ 

4.0. 

ʈʘʟʛʣʝʞʜʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʧʦʦʪʜʝʣʥʦ ʥʷʤʘ ʦʩʦʙʝʥ 

ʩʤʠʩʲʣ ï ʪʝ ʩʘ ʢʦʤʧʣʝʢʩ ʦʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʜʝʡʥʦʩʪʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʮʝʣʠʪʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʢʦʥʢʨʝʪʥʘʪʘ 

ʘʥʘʣʠʟʠʨʘʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʨʝʜʘ ʥʘ 

ʠʟʧʲʣʥʝʥʠʝ ʠ ʬʦʨʤʠʪʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʢʦʡ 

ʦʪʛʦʚʘʨʷ, ʢʘʢʚʦ ʧʨʘʚʠ ʠ ʚ ʢʘʢʲʚ ʨʝʜ ʠ ʜʘ ʩʝ ʧʦʜʭʦʜʠ ʩʲʩ ʩʠʩʪʝʤʘʪʠʯʝʥ 

ʧʦʜʭʦʜ. ɿʘʪʦʚʘ, ʥʝʟʘʚʠʩʠʤʦ, ʯʝ ʯʘʩʪ ʦʪ ʧʨʦʮʝʩʠʪʝ ʩʘ ʧʦ-ʧʦʜʭʦʜʷʱʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʧʦʩʦʢʘʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʟʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʠ ʣʦʛʠʩʪʠʯʥʠʪʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʙʲʜʝ ʢʲʤ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʘ ʢʲʤ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʜʘ ʩʝ ʧʦʜʭʦʞʜʘ ʢʘʪʦ ʢʲʤ 

ʢʦʤʧʣʝʢʩ ʦʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʧʨʦʮʝʩʠ ʩ ʮʷʣʦʩʪʝʥ ʧʦʜʭʦʜ. 

 

1.5. ʀʥʪʝʛʨʠʨʘʥʝ ʥʘ ʤʦʜʝʣʘ CMMI ʚ ʩʪʨʦʠʪʝʣʥʠʪʝ ʠ ʚ ʣʦʛʠʩ-

ʪʠʯʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ɽʬʝʢʪʠʚʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ ʠ 

ʣʦʛʠʩʪʠʯʥʠʷ ʧʨʦʮʝʩ ʝ ʩʚʲʨʟʘʥʦ ʩ ʷʩʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, 
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ʬʦʨʤʘʣʠʟʠʨʘʥʦʪʦ ʠʤ ʦʧʠʩʘʥʠʝ ʠ ʧʦ-ʥʘʪʘʪʲʰʝʥ ʘʥʘʣʠʟ ʠ ʦʧʪʠʤʠʟʘʮʠʷ. 

ʆʧʪʠʤʠʟʘʮʠʷʪʘ ʠ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʩʘ ʮʝʣ ʠ ʥʘ ʤʦʜʝʣʘ ʥʘ 

ʟʨʝʣʦʩʪʪʘ ʥʘ ʢʘʧʘʮʠʪʝʪʘ (Capability Maturity Model Integration CMMI) ï 

ʤʦʜʝʣ ʟʘ ʦʮʝʥʢʘ ʥʘ ʟʨʝʣʦʩʪʪʘ ʥʘ ʢʦʤʧʘʥʠʷʪʘ, ʦʩʥʦʚʘʥ ʥʘ ʥʝʡʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥ, ʪʝʭʥʠʯʝʩʢʠ ʠ ʫʧʨʘʚʣʝʥʩʢʠ ʧʦʪʝʥʮʠʘʣ, ʢʦʡʪʦ, ʚʲʧʨʝʢʠ ʯʝ 

ʝ ʨʘʟʨʘʙʦʪʝʥ ʦʪ Software Engineering Institute, ʯʘʩʪ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʘ 

Ăʂʘʨʥʝʛʠ ʄʝʣʲʥñ, ʠ ʩʝ ʩʯʠʪʘ ʟʘ ʩʪʘʥʜʘʨʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʩʦʬʪʫʝʨʥʠ 

ʧʨʦʜʫʢʪʠ, ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʨʘʟʣʠʯʥʘ ʜʝʡʥʦʩʪ ʠ 

ʨʘʟʤʝʨʠ. ʉʯʠʪʘʤʝ, ʯʝ ʝ ʧʦʜʭʦʜʷʱʦ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʪʦʟʠ ʤʦʜʝʣ ʚ 

ʩʪʨʦʠʪʝʣʥʠʪʝ/ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʟʘ ʜʘ ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʠ ʬʦʨʤʘʣʠʟʠʨʘʪ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ, ʜʘ ʟʘʧʦʯʥʝ ʪʷʭʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʠʟʧ̡ʣʥʝʥʠʝ. ʊʦʛʘʚʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʱʝ ʤʦʛʘʪ ʜʘ ʨʝʘʛʠʨʘʪ ʧʨʦʘʢʪʠʚʥʦ ʥʘ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʜʘ ʧʨʝʤʠʥʘʪ ʢʤ̡ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩʘ ʙʝʟ 

ʩʲʪʨʝʩʝʥʠʷ. 

ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʤʦʜʝʣʘ CMMI ʙʠ ʧʦʤʦʛʥʘʣʦ ʟʘ 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʠ ʙʠ ʙʠʣʦ ʨʘʤʢʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚʲʪʨʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠ ʦʪʪʘʤ ʙʠ ʥʘʤʘʣʠʣʦ ʨʠʩʢʦʚʝʪʝ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ ʧʨʦʜʫʢʪ (White, 2018). 

ʆʩʥʦʚʥʠʷʪ ʧʦʢʘʟʘʪʝʣ ʟʘ ʦʮʝʥʢʘ ʧʦ ʤʦʜʝʣʘ CMMI ʝ ʥʠʚʦʪʦ ʥʘ 

ʟʨʷʣʦʩʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ʊʦʟʠ ʧʦʢʘʟʘʪʝʣ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩʪʝʧʝʥʪʘ ʥʘ 

ʫʧʨʘʚʣʷʝʤʦʩʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʜʦʢʦʣʢʦ ʧʨʦʮʝʩʠʪʝ ʠ ʜʝʡʥʦʩʪʪʘ Ⱬ ʩʘ 

ʬʦʨʤʘʣʠʟʠʨʘʥʠ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʠ. ʆʧʨʝʜʝʣʷʪ ʩʝ ʧʝʪ ʥʠʚʘ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ ʟʨʷʣʦʩʪ: ʥʘʯʘʣʥʦ, ʫʧʨʘʚʣʷʝʤʦ, ʜʝʬʠʥʠʨʘʥʦ, 

ʢʦʣʠʯʝʩʪʚʝʥʦ ʫʧʨʘʚʣʷʚʘʥʦ, ʦʧʪʠʤʠʟʠʨʘʥʦ (Software Engineering Institute, 

2006). 

ʇʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ ʦʪ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʯʘʩʪ ʦʪ 

ʣʦʛʠʩʪʠʯʥʠʪʝ, ʦʩʦʙʝʥʦ ʩʧʘʜʘʱʠʪʝ ʢʲʤ ʤʠʢʨʦ- ʠ ʤʘʣʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʥʝʩʘʪ ʢʲʤ ʧʲʨʚʦʪʦ ʥʠʚʦ ï ʧʦʚʝʯʝʪʦ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʥʝ 
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ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʛʥʦʟʠʨʘʪ ʠ ʩʘ ʩʣʘʙʦ ʢʦʥʪʨʦʣʠʨʫʝʤʠ, ʥʝ ʩʘ ʪʦʯʥʦ ʦʧʠʩʘʥʠ, 

ʠʤʘ ʚʠʩʦʢ ʨʠʩʢ ʦʪ ʥʠʩʢʦ ʢʘʯʝʩʪʚʦ ʥʘ ʧʨʦʠʟʚʝʞʜʘʥʠʷ ʧʨʦʜʫʢʪ, ʦʪ 

ʥʝʩʧʘʟʚʘʥʝ ʥʘ ʩʨʦʢʦʚʝʪʝ ʠ ʥʘʜʭʚʲʨʣʷʥʝ ʥʘ ʙʶʜʞʝʪʘ. ʊʘʟʠ 

ʥʝʧʨʝʜʩʢʘʟʫʝʤʘ ʩʨʝʜʘ ʚʦʜʠ ʜʦ ʥʝʝʬʝʢʪʠʚʥʘ ʨʘʙʦʪʘ, ʧʨʦʙʣʝʤʠ ʚ 

ʦʪʥʦʰʝʥʠʷʪʘ ʩ ʢʣʠʝʥʪʠʪʝ, ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʦʚʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʟʘ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ. 

ɺʪʦʨʦ ʥʠʚʦ ʥʘ ʟʨʷʣʦʩʪ ʧʨʝʜʧʦʣʘʛʘ ʫʧʨʘʚʣʷʝʤʦʩʪ ï ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʩʘ ʦʧʠʩʘʥʠ ʬʦʨʤʘʣʠʟʠʨʘʥʦ ʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʤʥʦʛʦʢʨʘʪʥʦ. ʇʨʦʮʝʩʠʪʝ ʩʝ ʫʧʨʘʚʣʷʚʘʪ, ʧʣʘʥʠʨʘʪ, ʠʟʧʲʣʥʷʚʘʪ, ʠʟʤʝʨʚʘʪ 

ʠ ʢʦʥʪʨʦʣʠʨʘʪ. ʅʘ ʪʦʚʘ ʥʠʚʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʘʤʠʨʘʪ ʛʦʣʝʤʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ï ʫʩʪʘʥʦʚʝʥʠ ʩʘ ʦʩʥʦʚʥʠ ʧʨʘʢʪʠʢʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʥʪʨʦʣʠʨʘʪ ʩʝ 

ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʢʣʠʝʥʪʘ, ʧʦʩʪʠʛʥʘʪʦ ʝ ʥʠʚʦ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʪʝ. 

ʅʝʜʦʩʪʘʪʲʢʲʪ ʚʩʝ ʦʱʝ ʝ, ʯʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘ ʯʝʨʥʘ 

ʢʫʪʠʷ, ʘ ʩʘʤʦ ʥʘ ʤʝʞʜʠʥʥʠʪʝ ʝʪʘʧʠ ʩʝ ʚʠʞʜʘ ʢʘʢʚʦ ʩʝ ʩʣʫʯʚʘ ʩ ʧʨʦʝʢʪʘ. 

ʅʘ ʪʨʝʪʠʷ ʝʪʘʧ ʥʘ ʟʨʷʣʦʩʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʤʘ ʜʝʬʠʥʠʨʘʥʦʩʪ - 

ʩʲʱʝʩʪʚʫʚʘ ʥʘʙʦʨ ʦʪ ʩʪʘʥʜʘʨʪʠ ʟʘ ʮʷʣʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ. ɺʩʠʯʢʠ ʧʨʦʮʝʩʠ 

ʩʘ ʜʝʪʘʡʣʥʦ ʦʧʠʩʘʥʠ ʠ ʩʝ ʨʘʟʙʠʨʘʪ ʚʨʲʟʢʠʪʝ ʠ ʟʘʚʠʩʠʤʦʩʪʠʪʝ ʤʝʞʜʫ ʪʷʭ. 

ʉʯʠʪʘʤ, ʯʝ ʪʦʚʘ ʥʠʚʦ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʝ ʮʝʣ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʠ 

ʧʦʩʪʠʛʘʡʢʠ ʪʦʚʘ ʥʠʚʦ ʪʝ ʱʝ ʤʦʛʘʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʧʨʦʮʝʩʠʪʝ ʩʠ ʝʬʝʢʪʠʚʥʦ 

ʠ ʣʝʩʥʦ ʜʘ ʜʠʛʠʪʘʣʠʟʠʨʘʪ ʜʝʡʥʦʩʪʪʘ ʩʠ. 

ʅʘ ʯʝʪʚʲʨʪʦʪʦ ʥʠʚʦ ï ʂʦʣʠʯʝʩʪʚʝʥʦ ʫʧʨʘʚʣʷʚʘʥʦ ʥʠʚʦ, 

ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʦʧʨʝʜʝʣʷʪ ʢʦʣʠʯʝʩʪʚʝʥʠ ʮʝʣʠ ʟʘ ʢʘʯʝʩʪʚʦ ʠ ʟʘ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ ʛʠ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ ʢʨʠʪʝʨʠʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʧʨʦʮʝʩʠʪʝ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʝʪʦʜʠ ʠ ʜʨʫʛʠ ʢʦʣʠʯʝʩʪʚʝʥʠ 

ʪʝʭʥʠʢʠ ʟʘ ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʮʝʩʠʪʝ. 

ʀʤʘ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪ, ʧʨʝʜʚʠʜʠʤʦʩʪ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ 

ʩʨʝʜʩʪʚʘ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʝʬʝʢʪʠʚʥʦʪʦ ʠʤ ʫʧʨʘʚʣʝʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦ 

ʢʦʥʪʨʦʣʠʨʘʥʝ. ɿʘ ʨʘʟʣʠʢʘ ï ʥʘ ʥʠʚʦ ʪʨʠ ʧʨʦʮʝʩʠʪʝ ʩʘ ʩʘʤʦ ʢʘʯʝʩʪʚʝʥʦ 

ʧʨʝʜʚʠʜʠʤʠ. 
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ʅʠʚʦ ʧʝʪ ʦʟʥʘʯʘʚʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʦʙʨʝʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ 

ʧʨʦʮʝʩʠʪʝ. ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʦʙʨʝʥʠʝ ʠ 

ʨʝʘʢʮʠʷ ʥʘ ʧʨʦʤʝʥʠʪʝ ʠʣʠ ʥʘ ʜʨʫʛʠ ʚʲʟʤʦʞʥʦʩʪʠ. ʀʤʘ ʪʦʯʥʘ ʦʮʝʥʢʘ ʥʘ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʠ ʧʦʨʘʜʠ ʪʦʚʘ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʜʘ ʛʠ 

ʧʦʜʦʙʨʷʚʘ ʯʨʝʟ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʤʝʪʦʜʠ ʠ ʪʝʭʥʠʢʠ ʠʣʠ ʯʨʝʟ ʚʥʝʜʨʷʚʘʥʝ 

ʥʘ ʥʦʚʠ. 

ʉʣʝʜ ʢʘʪʦ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʜʦʩʪʠʛʥʘʪ ʥʠʚʘ 4 ʠ 5 ʩʝ ʩʯʠʪʘ, ʯʝ ʩʘ ʩ 

ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʟʨʷʣʦʩʪ ï ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʨʘʟʚʠʚʘʪ, ʘʜʘʧʪʠʨʘʪ ʠ 

ʨʘʟʨʘʩʪʚʘʪ, ʟʘ ʜʘ ʦʪʛʦʚʦʨʷʪ ʥʘ ʥʫʞʜʠʪʝ ʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʩʪʨʘʥʠ ʠ 

ʢʣʠʝʥʪʠʪʝ. ʊʦʚʘ ʝ ʮʝʣʪʘ ʥʘ CMMI: ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʘʜʝʞʜʥʘ ʩʨʝʜʘ, ʚ ʢʦʷʪʦ 

ʧʨʦʜʫʢʪʠʪʝ, ʫʩʣʫʛʠʪʝ ʠ ʭʦʨʘʪʘ ʩʘ ʝʬʝʢʪʠʚʥʠ ʠ ʧʨʦʜʫʢʪʠʚʥʠ. 

ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʩʪʘʙʠʣʥʘ, ʢʦʝʪʦ ʧʦʟʚʦʣʚ̫ʘ ʧʦʚʝʯʝ ʠʥʦʚʘʮʠʠ ʚ 

ʧʨʝʜʚʠʜʠʤʘ ʩʨʝʜʘ. ʆʪʪʫʢ ʜʦ ʧʲʣʥʦʪʦ ʜʠʛʠʪʘʣʥʦ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠʤʘ ʤʥʦʛʦ ʢʨʘʪʲʢ ʧʲʪ. 

ʆʙʱʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʪʨʦʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ, ʢʘʢʪʦ ʚʝʯʝ 

ʙʝʰʝ ʠʟʪʲʢʥʘʪʦ, ʚʢʣʶʯʚʘʪ: ʩʣʦʞʥʦʩʪ ʠ ʚʟʘʠʤʦʩʚʲʨʟʘʥʦʩʪ ʥʘ ʚʩʠʯʢʠ 

ʦʧʝʨʘʮʠʠ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ ʧʨʦʝʢʪ, ʫʯʘʩʪʠʝ ʥʘ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʨʦʜʥʠ ʠ ʦʪʥʦʩʠʪʝʣʥʦ ʥʝʟʘʚʠʩʠʤʠ ʝʜʠʥ ʦʪ ʜʨʫʛ 

ʩʧʝʮʠʘʣʠʩʪʠ, ʨʘʟʥʦʦʙʨʘʟʥʦʩʪ ʥʘ ʩʪʨʦʠʪʝʣʥʘʪʘ ʧʨʦʜʫʢʮʠʷ ʠ ʫʯʘʩʪʠʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʠ ʧʨʦʜʫʢʪʠ, 

ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʥʘ ʩʪʨʦʠʪʝʣʥʦ-ʤʦʥʪʘʞʥʠʪʝ ʨʘʙʦʪʠ ʠ ʥʘ ʪʷʭʥʘʪʘ ʩʣʦʞʥʦʩʪ 

ʧʨʝʟ ʦʪʜʝʣʥʠʪʝ ʤʝʩʝʮʠ ʥʘ ʛʦʜʠʥʘʪʘ ʠ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʣʠʤʘʪʠʯʥʠʪʝ 

ʦʩʦʙʝʥʦʩʪʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʝʟʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘ ʥʠʩʢʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ ʪʨʫʜʘ, ʥʝʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʷ 

ʧʨʦʮʝʩ. 

ɹʲʜʝʱʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʝ ʦʙʚʲʨʟʘʥʦ ʩ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʠ ʠʥʜʫʩʪʨʠʘʣʥʘʪʘ ʨʝʚʦʣʶʮʠʷ 4.0 ʚ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ 

ʧʦʩʦʢʠ: 

¶ ɸʚʪʦʤʘʪʠʟʘʮʠʷ ï ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ 
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ʚʟ̡ʤʦʞʥʦʩʪʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦʩʪʦʷʥʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʩʪʨʦʠʪʝʣʥʠʪʝ 

ʦʙʝʢʪʠ ʠ ʧʦ-ʥʘʪʘʪʲʰʥʘʪʘ ʠʤ ʤʘʰʠʥʥʘ ʦʙʨʘʙʦʪʢʘ; 

¶ ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʩʪʨʦʠʪʝʣʝʥ ʧʨʦʮʝʩ ï 

ʬʦʨʤʘʣʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ ʠ 

ʩʪʨʦʠʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ; 

¶ ɼʠʥʘʤʠʯʝʥ ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ 

ʩʪʨʦʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ ʠ ʩʚʲʨʟʚʘʥʝ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ ʢʲʤ ʚʝʨʠʛʘʪʘ 

ʟʘ ʜʦʩʪʘʚʢʠ. 

ʇʦʩʪʘʚʷʤʝ ʩʪʨʦʠʪʝʣʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʤʦʜʝʣʠʨʘʥʝ (Building 

Information Modeling) ʢʘʪʦ ʦʩʥʦʚʥʦ ʨʝʰʝʥʠʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʩʪʨʦʠʪʝʣʝʥ ʧʨʦʮʝʩ. 

ɼʠʛʠʪʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʘʪʘ ʠ ʥʘ ʣʦʛʠʩʪʠʯʥʘʪʘ ʜʝʡʥʦʩʪ 

ʧʨʝʜʧʦʣʘʛʘ ʠ ʘʥʛʘʞʠʨʘʥʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ ʚ ʪʝʟʠ ʩʝʢʪʦʨʠ ʩ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ, ʥʝʭʘʨʘʢʪʝʨʥʠ ʟʘ ʧʨʝʜʤʝʪʘ ʠʤ ʥʘ ʜʝʡʥʦʩʪ. ʊʝʟʠ 

ʜʝʡʥʦʩʪʠ ʚʢʣʶʯʚʘʪ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ, ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ IT 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ, ʠʟʛʨʘʞʜʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʰʠʨʦʢʦʣʝʥʪʦʚʘ IT 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʩʝ ʦʪʥʘʩʷ ʛʣʘʚʥʦ ʜʦ 

ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʢʦʥʬʠʜʝʥʮʠʘʣʥʦʩʪʪʘ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʢʣʠʝʥʪʠʪʝ ʠ 

ʩʠʛʫʨʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʦʙʝʢʪʠʪʝ, ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʝʪʦ, ʧʦʜʠʟʧʲʣʥʠʪʝʣʠ ʠ ʜʨʫʛʠ. ɿʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʪʘʟʠ 

ʩʠʛʫʨʥʦʩʪ ʝ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʚʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʠʪʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ, 

ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʥʘʣʠʯʠʝ ʥʘ ʦʙʦʨʫʜʚʘʥʝ (IT ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ) ʠ 

ʚʠʩʦʢʦʩʢʦʨʦʩʪʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʢʘʥʘʣʠ. ʆʙʣʘʯʥʠʪʝ ʨʝʰʝʥʠʷ ʠ 

ʦʙʣʘʯʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʤʦʛʘʪ ʜʘ ʩʘ ʚ ʧʦʤʦʱ ʠ ʥʘ ʩʲʭʨʘʥʝʥʠʝʪʦ ʥʘ 

ʜʘʥʥʠʪʝ, ʠ ʥʘ ʦʩʠʛʫʨʷʚʘʥʝʪʦ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʠ ʘʥʘʣʠʪʠʯʥʠ 

ʨʝʰʝʥʠʷ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʝʨʩʦʥʘʣ, ʢʦʡʪʦ ʜʘ ʛʠ ʧʦʜʜʲʨʞʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʚʘʞʝʥ ʝʪʘʧ ʦʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʷ ʧʣʘʥ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʠ ʥʘ ʣʦʛʠʩʪʠʯʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʧʦʜʭʦʜʷʱʠ ʟʘ ʮʠʬʨʦʚʘ 
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ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʆʙʦʩʦʙʷʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʪʝʭʥʠʪʝ 

ʧʦʜʧʨʦʮʝʩʠ (ʩʣʝʜʚʘʡʢʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʪʘʥʜʘʨʪʠ ʠ ʘʥʘʣʠʟʠʨʘʡʢʠ 

ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʢʦʥʢʨʝʪʥʦʪʦ ʧʨʝʜʧʨʠʷʪʠʝ) ʧʦʜʧʦʤʘʛʘ ʚʟʝʤʘʥʝʪʦ ʥʘ 

ʨʝʰʝʥʠʝ ʟʘ ʧʦʜʭʦʜʷʱʠʪʝ ʟʘ ʧʲʨʚʠʯʥʘ ʠ ʧʦʩʣʝʜʚʘʱʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. 
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ɻʃɸɺɸ ɺʊʆʈɸ. ʆʇʈɽɼɽʃʗʅɽ ʅɸ ʉʊɽʇɽʅ ʅɸ 

ʀɿʀʉʂɺɸʅɸ ɼʀɻʀʊɸʃʀɿɸʎʀʗ 

2.1. ʋʥʠʚʝʨʩʘʣʥʠ ʤʦʜʝʣʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʦʩʪʠʛʥʘʪʦ ʥʠʚʦ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʆʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ ʠʟʠʩʢʚʘʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʧʨʠ 

ʩʲʱʝʩʪʚʫʚʘʱʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʧʦʜʣʝʞʘʪ ʥʘ ʨʘʟʚʠʪʠʝ, 

ʢʘʢʪʦ ʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʠʣʠ ʨʝʰʝʥʠʷ ʝ 

ʚʘʞʝʥ ʝʪʘʧ ʚ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ʅʷʢʦʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʘɦʠ ʚʦʜʝʱʘ ʨʦʣʷ ʚ ʩʬʝʨʘʪʘ ʥʘ ʦʜʠʪʘ, 

ʢʦʥʩʫʣʪʠʥʛʘ, ʫʩʣʫʛʠʪʝ ʧʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ ʠ ʧʨʝʜʦʩʪʘʚʷʱʠ 

ʢʦʥʩʫʣʪʘʥʪʩʢʠ ʫʩʣʫʛʠ ʥʘ ʙʠʟʥʝʩʘ ʧʨʝʜʣʘʛʘʪ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʪ.ʥʘʨ. Ăʜʠʛʠʪʘʣʝʥ ʤʦʜʝʣ ʥʘ ʟʨʷʣʦʩʪñ. ɺ 

ʪʦʟʠ ʤʦʜʝʣ ʩʝ ʚʢʣʶʯʚʘʪ ʢʦʤʧʦʥʝʥʪʠ ʦʪ ʨʘʟʣʠʯʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪ 

ʜʝʡʥʦʩʪʪʘ ï ʢʣʠʝʥʪʠ ʠ ʚʨʲʟʢʘ ʩ ʪʷʭ, ʩʪʨʘʪʝʛʠʷ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʤʝʥʠʜʞʤʥ̡ʪ, ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʣʦʞʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʥʘ ʘʨʭʠʪʝʢʪʫʨʘ, 

ʦʧʝʨʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʨʝʩʫʨʩʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ 

ʢʫʣʪʫʨʘ ʠ ʨʘʙʦʪʥʘ ʩʠʣʘ. 

ʉʲɦʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʤʦʜʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʜʭʦʜʘ, ʢʦʡʪʦ 

ʠʤʘ ʩʲʟʜʘʪʝʣʷʪ ʠʤ, ʢʲʤ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ʅʘʧʨʠʤʝʨ ʚ ʤʦʜʝʣʘ 

ʥʘ ʢʦʤʧʘʥʠʷʪʘ ɼʝʣʦʡʪ ʠʤʘ 5 ʦʩʥʦʚʥʠ ʢʘʪʝʛʦʨʠʠ ʦʪ ʢʨʠʪʝʨʠʠ, ʢʦʠʪʦ ʩʝ 

ʧʦʜʨʘʟʜʝʣʷʪ ʥʘ 28 ʧʦʜʢʘʪʝʛʦʨʠʠ, ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʲʱʦ ʩʝ 

ʧʦʜʨʘʟʜʝʣʷʪ ʥʘ 179 ʧʦʜʢʘʪʝʛʦʨʠʠ (Deloitte, 2018). ʅʘ ʙʘʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ 

ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʩʝ ʩʲʩʪʘʚʷ ʢʦʤʧʣʝʢʩʥʘ ʦʮʝʥʢʘ ʟʘ ʜʦʩʪʠʛʥʘʪʦʪʦ ʥʠʚʦ ʥʘ 

ʮʠʬʨʦʚʘ ʟʨʷʣʦʩʪ ʥʘ ʦʜʠʪʠʨʘʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʥʘʩʦʢʠʪʝ 

ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ɺ ʪʦʟʠ ʧʨʦʮʝʩ, ʦʩʚʝʥ 

ʦʮʝʥʢʘʪʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʟʨʷʣʦʩʪ, ʚʘʞʥʦ ʤʷʩʪʦ ʟʘʝʤʘʪ ʠ ʜʝʡʥʦʩʪʠ ʢʘʪʦ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʚʠʟʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝ, 

ʧʨʠʦʨʠʪʠʟʠʨʘʥʝ ʠ ʦʮʝʥʢʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʝʜʣʘʛʘʥʠʪʝ ʠʥʠʮʠʘʪʠʚʠ 
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ʧʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʠʟʤʝʨʚʘʥʝ ʥʘ ʧʦʣʝʟʥʦʩʪʪʘ ʠ ʧʦʣʫʯʠʣʠʷ ʩʝ ʝʬʝʢʪ ʦʪ 

ʠʟʚ̡ʨʰʠʣʘʪʘ ʩʝ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

ʇʦ ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʠ ʜʨʫʛʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘ ʨʘʟʨʘʙʦʪʠʣʠ ʩʚʦʠ 

ʤʦʜʝʣʠ ʟʘ ʜʠʛʠʪʘʣʥʘ ʟʨʷʣʦʩʪ ï ʥʘʧʨʠʤʝʨ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen ROADSñ 

ʧʨʝʜʣʘʛʘ ĂOpen Digital Maturity Modelñ ʩ 6 ʙʘʟʦʚʠ ʢʘʪʝʛʦʨʠʠ, ʚʩʷʢʘ ʝʜʥʘ 

ʧʦʜʨʘʟʜʝʣʷʱʘ ʩʝ ʥʘ 3, ʪ.ʝ. ʦʙʱʦ 18 ʧʦʜʢʘʪʝʛʦʨʠʠ (Open ROADS, 2019). 

ʅʷʢʦʠ ʘʚʪʦʨʠ ʚ ʩʚʦʠ ʨʘʥʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʘʢʮʝʥʪʠʨʘʪ ʥʘ ʨʘʟʣʠʢʠʪʝ 

ʚ ʥʠʚʘʪʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʛʣʦʙʘʣʥʦ ʠ ʤʝʞʜʫʜʲʨʞʘʚʥʦ ʥʠʚʦ, ʢʦʠʪʦ 

ʚʦʜʷʪ ʜʦ ʪ.ʥʘʨ. Ăʜʠʛʠʪʘʣʥʦ ʨʘʟʜʝʣʝʥʠʝñ (Bil lon, 2010). ʇʨʝʜʣʘʛʘʪ ʤʦʜʝʣ 

ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ Ăʠʥʜʝʢʩ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷñ (DigIndex), ʢʦʡʪʦ ʩʝ ʙʘʟʠʨʘ 

ʥʘ ʤʥʦʞʝʩʪʚʦ ʠʢʦʥʦʤʠʯʝʩʢʠ, ʩʦʮʠʦ-ʜʝʤʦʛʨʘʬʩʢʠ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠ 

ʬʘʢʪʦʨʠ ʟʘ ʨʘʟʣʠʯʥʠ ʛʨʫʧʠ ʩʪʨʘʥʠ. ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʩʘ ʠʟʯʠʩʣʝʥʠ 

ʠʥʜʝʢʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ 142 ʨʘʟʚʠʪʠ ʠ ʨʘʟʚʠʚʘʱʠ ʩʝ ʩʪʨʘʥʠ, ʥʦ 

ʜʘʥʥʠ ʟʘ ɹʲʣʛʘʨʠʷ ʣʠʧʩʚʘʪ. 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʨʦʣʷʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʝ ʠʟʢʣʁʯʠʪʝʣʥʦ ʚʠʩʦʢʘ (Hansen, 2016). ɺ 

ʥ̫ ʢʦʠ ʩʣʫʯʘʠ ʥʠʚʦʪʦ ʥʘ ʜʠʛʠʪʘʣʥʘ ʙʶʨʦʢʨʘʮʠʷ ʩʝ ʫʚʝʣʠʯʘʚʘ, ʢʦʝʪʦ ʠʤʘ 

ʥʝʛʘʪʠʚʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʦʧʪʠʤʘʣʥʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ 

ʩʫʙʝʢʪʠ ʠ ʦʙʱʝʩʪʚʦʪʦ ʢʘʪʦ ʮʷʣʦ. ɺʲʧʨʝʢʠ ʪʝʟʠ ʨʠʩʢʦʚʝ, ʩʝ ʩʯʠʪʘ, ʯʝ 

ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʧʦʣʟʠ ʩʠ ʩʪʨʫʚʘʪ ʫʩʠʣʠʷʪʘ ʚ ʪʘʟʠ ʥʘʩʦʢʘ. 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʦʙʭʚʘʱʘ ʩʪʦʧʘʥʩʢʠʪʝ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʚʝʯʝ ʦʙʝʢʪ ʥʘ 

ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ʂʘʪʦ ʢʣʶʯʦʚʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʪʷʭʥʦʪʦ 

ʥʘʜʛʨʘʞʜʘʥʝ ʝ ʙʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʛʝʥʝʨʠʨʘʪ ʨʝʜʠʮʘ ʥʦʚʠ ʧʨʦʜʫʢʪʠ ʠ 

ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʨʝʰʘʚʘʪ ʧʦ ʝʜʠʥ ʧʦ-ʦʧʪʠʤʘʣʝʥ ʥʘʯʠʥ ʚʝʯʝ 

ʜʠʛʠʪʘʣʠʟʠʨʘʥ ʧʨʦʮʝʩ. 

ɺ ʪʝʦʨʝʪʠʯʝʥ ʠ ʧʨʠʣʦʞʝʥ ʧʣʘʥ ʟʘʤʷʥʘʪʘ ʥʘ ʝʜʥʠ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʜʨʫʛʠ ʝ ʦʙʠʯʘʝʥ ʧʨʦʮʝʩ ʠ ʥʝ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʯʘʢʚʘ, ʯʝ ʩʣʝʜ ʢʘʪʦ 
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ʦʧʨʝʜʝʣʝʥʘ ʜʝʡʥʦʩʪ ʩʝ ʜʠʛʠʪʘʣʠʟʠʨʘ, ʪʦ ʩʠʪʫʘʮʠʷʪʘ ʱʝ ʦʩʪʘʥʝ ʚ ʩʲʱʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʚ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ. ʅʘʧʨʦʪʠʚ, ʧʦʜʦʙʥʠ ʦʯʘʢʚʘʥʠʷ ʤʦʛʘʪ ʜʘ 

ʨʘʟʢʨʠʷʪ ʥʝʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘʪʘ ʠʢʦʥʦʤʠʢʘ ʠ ʝ 

ʚ̡ ʟʤʦʞʥʦ ʜʘ ʩʘ ʝʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʧʨʝʯʢʠ ʟʘ ʫʩʧʝʰʥʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠ ̫ ʦʪ ʧʦ-ʩʪʘʨʦ ʧʦʢʦʣʝʥʠʝ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʢʲʤ 

ʩʣʝʜʚʘʱʦ ʪʘʢʦʚʘ. ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘ, ʯʝ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʝ ʝ ʩʘʤʦ 

ʚʲʚʝʞʜʘʥʝ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ, ʘ ʚʢʣʶʯʚʘ ʠ 

ʚʲʧʨʦʩʠ ʟʘ ʙʠʟʥʝʩ ʤʦʜʝʣʠʪʝ, ʚʲʪʨʝʰʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʧʨʝʜʣʘʛʘʥʠʪʝ 

ʧʨʦʜʫʢʪʠ, ʫʩʣʫʛʠ ʠ ʧʨʦʯʠʝ (Kane et al., 2015), ʢʦʠʪʦ ʠʤʘʪ ʚʘʞʥʦ 

ʟʥʘʯʝʥʠʝ ʧʨʝʜʠ ʚʩʠʯʢʦ ʚ ʩʨʝʜʥʦʩʨʦʯʝʥ ʠ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ, ʠ ʥʝ ʪʦʣʢʦʚʘ 

ʚ ʢʨʘʪʢʦʩʨʦʯʝʥ, ʢʲʜʝʪʦ ʬʦʢʫʩʲʪ ʝ ʥʘʩʦʯʝʥ ʚ̡ ʨʭʫ ʝʞʝʜʥʝʚʥʠʪʝ 

ʦʧʝʨʘʪʠʚʥʠ ʜʝʡʥʦʩʪʠ. 

ɺ ʢʦʤʙʠʥʘʮʠʷ ʢʲʤ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʛʨʘʞʜʘ ʠ ʥʦʚ ʥʘʯʠʥ ʥʘ ʤʠʩʣʝʥʝ ʠ ʧʨʘʚʝʥʝ ʥʘ ʙʠʟʥʝʩ, 

ʥʦʚʠ ʨʦʣʠ ʠ ʫʤʝʥʠʷ, ʥʦʚʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʩʪʨʫʢʪʫʨʠ ʠ ʦʧʝʨʘʪʠʚʥʠ 

ʤʦʜʝʣʠ (Matt et al., 2015; Bruskin, 2017). 

ʆʩʚʝʥ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ, ʜʠʛʠʪʘʣʠʟʘʮʠʪ̫ʘ ʥʘʣʘʛʘ 

ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʧʦ-ʙʲʨʟʠ ʪʝʤʧʦʚʝ ʥʘ ʧʨʦʤʷʥʘ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʥʦʚ ʪʠʧ 

ʙʠʟʥʝʩ ʣʠʜʝʨʠ, ʢʦʤʙʠʥʠʨʘʠɦ ʧʦ ʨʘʟʣʠʯʝʥ ʥʘʯʠʥ ʩʣʫʞʠʪʝʣʠ ʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʩ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ (Sheninger, 2019; El Sawy, 

2016; ʀʣʠʝʚ ʠ ʜʨ., 2010). ʇʨʝʦʩʤʠʩʣʷʥʝʪʦ ʥʘ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʙʠʟʥʝʩ 

ʤʦʜʝʣʠ ʝ ʪʨʫʜʝʥ ʧʨʦʮʝʩ, ʪʲʡ ʢʘʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʝ ʠʥʝʨʮʠʦʥʥʠʷ 

ʭʘʨʘʢʪʝʨ ʥʘ ʯʦʚʝhʢʦʪʦ ʤʠʩʣʝʥʝ. ɹʝʟ ʧʦʜʭʦʜʷʱʘ ʙʠʟʥʝʩ ʩʪʨʘʪʝʛʠʷ, ʚ 

ʢʦʷʪʦ ʪʝʭʥʦʣʦʛʠʠʪʝ ʦʩʠʛʫʨʷʚʘʪ ʠʥʦʚʘʮʠʠ ʠ ʢʨʝʘʪʠʚʥʦʩʪ, 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʠʪʝ ʧʨʦʤʝʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ, ʥʷʤʘ ʜʘ 

ʜʦʚʝʜʘʪ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʝʧʨʝʢ̡ʩʥʘʪʦ ʨʘʟʚʠʚʘʘɦ ʩʝ ʛʲʚʢʘʚʘ ʢʦʤʧʘʥʠʷ, 

ʛʦʪʦʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘ ʢʲʤ ʧʨʦʤʝʥ̫ʱʠʪʝ ʩʝ ʫʩʣʦʚʠʷ ʯʨʝʟ 

ʧʦʜʭʦʜʷʱʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʦʮʝʩʠ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʩʘʤʦʦʙʫʯʝʥʠʝ, ʠʟʧʦʣʟʚʘɦʦ ʥʝʧʨʝʢʲʩʥʘʪʠʷ ʠ ʛʦʣʷʤ ʦʙʝʤ 
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ʜʘʥʥʠ ʟʘ ʚʟʝʤʘʥʝ ʚ ʢʨʘʪʢʦ ʚʨʝʤʝ ʥʘ ʧʨʘʚʠʣʥʠ ʟʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

ʨʝʰʝʥʠʷ. 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʠʟʠʩʢʚʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʟʨʷʣʦʩʪ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʚ 

ʦʨʛʘʥʠʟʘʮʠʪ̫ʘ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠ ̫ ʥʘ 

ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʠ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ, ʢʲʜʝʪʦ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ ʠʣʠ ʥʝ ʩʝ 

ʦʩʲʱʝʩʪʚ̫ʚʘʪ ʨʝʜʦʚʥʦ (ʥʘʯʘʣʥʦ ʥʠʚʦ), ʪʦ ʪʫʢ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʪʢʨʦʷʪ 

ʥʷʢʦʣʢʦ ʥʠʚʘ ʥʘ ʟʨʣ̫ʦʩʪ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʪʝʧʝʥʪʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ʆʩʥʦʚʥʦ ʤʷʩʪʦ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʟʘʝʤʘʪ ʜʘʥʥʠʪʝ ʠ ʥʘʯʠʥʠʪʝ, ʧʦ 

ʢʦʠʪʦ ʪʝ ʩʝ ʩʧʦʜʝʣʷʪ ʠ ʠʟʧʦʣʟʚʘʪ ʚ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠʪʝ. 

 

2.2. ʄʦʜʝʣ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ Open Data Institute 

ʆʨʛʘʥʠʟʘʮʠʷʪʘ Open Data Institute (ODI) ʧʨʝʜʣʘʛʘ ʦʩʚʝʥ 

ʥʘʯʘʣʥʦʪʦ ʥʠʚʦ, ʜʘ ʩʝ ʜʠʬʝʨʝʥʮʠʨʘʪ ʦʱʝ ʯʝʪʠʨʠ ʥʠʚʘ ʥʘ ʟʨʷʣʦʩʪ ʚ ʩʚʦʷ 

ʤʦʜʝʣ ĂOpen Data Maturity Modelñ ʟʘ ʟʨʷʣʦʩʪ ʥʘ ʦʪʚʦʨʝʥʠʪʝ ʜʘʥʥʠ: 

¶ ʅʠʚʦ ʇʦʚʪʦʨʷʝʤʦʩʪ ï ʧʨʦʮʝʩʠʪʝ ʩʘ ʦʪʜʝʣʝʥʠ ʠ ʧʦʚʪʘʨʷɦʠ ʩʝ, 

ʥʦ ʩʘʤʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʪʜʝʣʥʠ ʝʢʠʧʠ ʠ ʧʨʦʝʢʪʠ. ʃʠʧʩʚʘʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ 

ʩʪʘʥʜʘʨʪʠ. 

¶ ʅʠʚʦ ʉʪʘʙʠʣʥʦʩʪ ï ʧʨʦʮʝʩʠʪʝ ʩʘ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʠ ʙʘʟʠʨʘʥʠ 

ʥʘ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʠʟʚʣʝʯʝʥʠ ʦʪ ʚʲʪʨʝʰʝʥ ʠʣʠ ʚʲʥʰʝʥ ʦʧʠʪ. 

ɿʥʘʥʠʷʪʘ ʠ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʩʧʦʜʝʣʷʪ ʚʲʪʨʝʰʥʦ, ʥʦ 

ʮʠʬʨʦʚʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʥʝ ʩʘ ʤʘʩʦʚʦ ʚʥʝʜʨʝʥʠ. 

¶ ʅʠʚʦ ʋʧʨʘʚʣʷʝʤʦʩʪ ï ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʰʠʨʦʢʦ ʝ ʚʲʚʝʣʘ 

ʩʪʘʥʜʘʨʪʥʠ ʧʨʦʮʝʩʠ ʠ ʦʩʲɦ ʝʩʪʚʷʚʘ ʢʦʥʪʨʦʣ ʥʘʜ ʪʷʭ, ʠʟʧʦʣʟʚʘʡʢʠ ʜʦʙʨʝ 

ʜʝʬʠʥʠʨʘʥʘ ʩʠʩʪʝʤʘ ʦʪ ʤʝʪʨʠʢʠ ʠ ʧʦʢʘʟʘʪʝʣʠ. 

¶ ʅʠʚʦ ʆʧʪʠʤʠʟʘʮʠ ̫ï ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʩʝ ʦʧʠʪʚʘ ʜʘ ʦʧʪʠʤʠʟʠʨʘ ʠ 

ʧʦʜʦʙʨʠ ʧʨʦʮʝʩʠʪʝ ʩ ʮʝʣ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʢʘʢʪʦ ʚʲʪʨʝ ʚ 
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ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʪʘʢʘ ʠ ʚ ʮʝʣʠʷ ʦʪʨʘʩʲʣ. 

ʄʦʜʝʣ̡ʪ ʥʘ ODI ʩʝ ʙʘʟʠʨʘ ʥʘ ʧʝʪ ʪʝʤʠ. ɺʩʷʢʘ ʦʪ ʪʝʤʠʪʝ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʰʠʨʦʢʘ ʦʙʣʘʩʪ ʦʪ ʜʝʡʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʪ̫ʘ: 

¶ ʇʨʦʮʝʩʠ ʧʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠ ï ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʩʝ 

ʦʩʥʦʚʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʦʠʪʦ ʩʘ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ 

ʜʘʥʥʠ ʠ ʪʷʭʥʦʪʦ ʩʧʦʜʝʣʷʥʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʢʦʥʪʨʦʣ ʥʘ ʢʘʯʝʩʪʚʦʪʦ, 

ʧʨʦʮʝʩʠ ʧʦ ʩʧʦʜʝʣʷʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠ ʩʪʘʥʜʘʨʪʠ. 

¶ ɿʥʘʥʠʷ ʠ ʫʤʝʥʠ̫ ï ʦʯʝʨʪʘʚʘʪ ʩʝ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʪʲʧʢʠ ʟʘ 

ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʢʫʣʪʫʨʘ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷ 

ʯʨʝʟ ʩʧʦʜʝʣʷʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʦʙʫʯʝʥʠʝ ʧʦ ʨʘʟʙʠʨʘʥʝ ʥʘ ʧʦʣʟʠʪʝ ʦʪ 

ʩʧʦʜʝʣʝʥʠʪʝ ʜʘʥʥʠ. 

¶ ʇʦʜʜʨʲʞʢʘ ʠ ʘʥʛʘʞʠʨʘʥʦʩʪ ï ʥʝʦʙʭʦʜʠʤʦ ʝ ʦʨʛʘʥʠʟʘʮʠʷ ʜʘ 

ʧʦʜʜʲʨʞʘ ʢʘʢʪʦ ʜʘʥʥʠʪʝ, ʪʘʢʘ ʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʥʘ ʜʘʥʥʠ ʚ ʪʷʭʥʘʪʘ 

ʨʘʙʦʪʘ. 

¶ ʀʥʚʝʩʪʠʮʠʦʥʥʠ ʠ ʬʠʥʘʥʩʦʚʠ ʨʝʟʫʣʪʘʪʠ ï ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʪʨʷʙʚʘ 

ʜʘ ʨʘʟʙʠʨʘ ʚʠʩʦʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʠʪʝʞʘʚʘʥʠʪʝ ʜʘʥʥʠ ʠ ʜʘ ʦʪʜʝʣʷ 

ʩʲʦʪʚʝʪʥʠ ʬʠʥʘʥʩʦʚʠ ʩʨʝʜʩʪʚʘ ʟʘ ʪʷʭʥʦʪʦ ʩʧʦʜʝʣʷʥʝ. 

¶ ʉʪʨʘʪʝʛʠʯʝʩʢʠ ʥʘʜʟʦʨ ï ʧʦʜʯʝʨʪʘʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʜʘ ʠʤʘ ʷʩʥʘ ʩʪʨʘʪʝʛʠʷ ʦʪʥʦʩʥʦ ʩʧʦʜʝʣʷʥʝ ʠ ʧʨʝʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʜʘʥʥʠ. ʅʫʞʥʦ ʝ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʝʥ ʤʝʥʠʜʞʲʨ, ʢʦʡʪʦ ʜʘ ʦʪʛʦʚʘʨʷ 

ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʨʘʪʝʛʠʷʪʘ. 

ɺʩʷʢʘ ʦʪ ʪʝʤʠʪʝ ʩʝ ʧʦʜʨʘʟʜʝʣʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ 

ʦʧʠʩʚʘʪ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʧʨʦʮʝʩʠʪʝ, ʢʦʠʪʦ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʪʨ̫ʙʚʘ ʜʘ 

ʠʟʧʲʣʥʷʚʘ. 

 

2.3. ʄʦʜʝʣ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen ROADSñ 

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥ ʥʘ ʠʟʠʩʢʚʘʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʤʦʜʝʣʲʪ ĂOpen Digital Maturity Modelñ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen 

ROADSñ. 
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ɼʦ ʤʦʤʝʥʪʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʥʷʢʦʣʢʦ ʚʝʨʩʠʠ ʥʘ ʪ.ʥʘʨ. ʚʲʚʝʞʜʘʱʘ 

Ăʙʷʣʘ ʢʥʠʛʘñ ï ĂIntroduction to Open Digital Maturity Modelñ, ʩʲʦʪʚʝʪʥʦ 

ʚʝʨʩʠʠ 1 ʠ 2 ï ʧʨʝʟ 2017 ʛ. ʠ ʚʝʨʩʠʠ 4 ʠ 5 ï ʧʨʝʟ 2019 ʛ. 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʩʦʢʠʪʝ, ʟʘʣʝʛʥʘʣʠ ʚ ʜʦʢʫʤʝʥʪʘ ĂOpen Digital 

Maturity Modelñ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen ROADSñ e ʚʲʟʤʦʞʥʦ ʝ ʜʘ ʩʝ 

ʜʝʬʠʥʠʨʘ ʠ ʠʟʧʦʣʟʚʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʦʪ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʜʭʦʜʷʱʘ 

ʟʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʙʦʪʝɦʠ ʚ ʦʧʨʝʜʝʣʝʥ ʦʪʨʘʩʲʣ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ. 

ʉʲʛʣʘʩʥʦ ʛʦʨʝʩʧʦʤʝʥʘʪʠʷ ʤʦʜʝʣ ʩʪʝʧʝʥʪʘ ʥʘ ʠʟʠʩʢʚʘʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠ̫ ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʦʪ ʧʦʢʘʟʘʪʝʣʠ ʚ ʰʝʩʪ ʦʩʥʦʚʥʠ 

ʦʙʣʘʩʪʠ ï ʠʟʤʝʨʝʥʠʷ. ɺ ʩʚʦʷʪʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪʜʝʣʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʪʝʟʠ 

ʦʙʣʘʩʪʠ ï ʠʟʤʝʨʝʥʠʷ ʮʝʣʷʪ ʫʣʘʚʷʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ ʥʘ ʜʠʛʠʪʘʣʥʘ 

ʟʨʷʣʦʩʪ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ (Open ROADS, 2019): 

¶ ʉʪʨʘʪʝʛʠʯʝʩʢʘ ʜʠʥʘʤʠʢʘ (ʠʟʧʦʣʟʚʘ ʩʝ ʦʱʝ ʠ ʧʦʥʷʪʠʝʪʦ 

Ăʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʠʥʘʤʠʟʤ̡ñ); 

¶ ʅʘʩʦʯʝʥʦʩʪ ʢʲʤ ʢʣʠʝʥʪʠʪʝ; 

¶ ɼʠʛʠʪʘʣʥʘ ʢʫʣʪʫʨʘ, ʪʘʣʘʥʪ ʠ ʫʤʝʥʠʷ; 

¶ ʀʥʦʚʘʮʠʠ ʠ ʩʪʝʛʥʘʪʘ ʜʦʩʪʘʚʢʘ; 

¶ ɻʦʣʝʤʠ ʜʘʥʥʠ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ; 

¶ ʊʝʭʥʦʣʦʛʠʯʥʦ ʣʠʜʝʨʩʪʚʦ. 

ʆʪ ʩʚʦʷ ʩʪʨʘʥʘ, ʚʩʷʢʘ ʦʪ ʦʙʣʘʩʪʠʪʝ ʩʝ ʧʦʜʨʘʟʜʝʣʷ ʜʦʧʲʣʥʠʪʝʣʥʦ 

ʥʘ ʦʙʱʦ 4 ʥʠʚʘ. ɸʢʦ ʥʘ ʧʲʨʚʦʪʦ ʥʠʚʦ ʦʙʣʘʩʪʠʪʝ ʩʘ 6, ʪʦ ʥʘ ʚʪʦʨʦʪʦ 

ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʤʝʪʨʠʢʘʪʘ ʩʘ ʦʙʱʦ 18, ʥʘ ʪʨʝʪʦʪʦ ï 68, ʠ ʥʘ ʯʝʪʚʲʨʪʦʪʦ 

ï 165. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʞʝʣʘʥʠʝʪʦ ʥʘ ʙʠʟʥʝʩʘ ʟʘ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ 

ʧʨʦʫʯʚʘʥʝ ʠ ʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʢʨʠʪʝʨʠʠʪʝ ʦʪ ʧʦ-ʦʙʦʙʝɦʥʠʪʝ ʠʣʠ ʧʦ-ʜʝʪʘʡʣʥʠʪʝ ʥʠʚʘ. ʉ̡ɦʦ ʪʘʢʘ, 

ʢʨʠʪʝʨʠʠʪʝ ʦʪ ʧʦ-ʦʙʦʙʱʝʥʠʪʝ ʥʠʚʘ ï ʧʨʠʤʝʨʥʦ ʥʠʚʦ 2 ʠ ʯʘʩʪ ʦʪ ʥʠʚʦ 3, ʝ 

ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʘʤʦʦʮʝʥʢʘ. ʂʨʠʪʝʨʠʠʪʝ ʦʪ ʥʘʡ-ʜʝʪʘʡʣʥʦʪʦ 

ʥʠʚʦ 4 ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʝʢʩʧʝʨʪ ï ʣʠʮʝʥʟʠʨʘʥ ʚʲʥʰʝʥ 

ʦʮʝʥʠʪʝʣ, ʢʦʡʪʦ ʧʦʜʛʦʪʚʷ ʩʧʝʮʠʘʣʥʠ ʠʥʪʝʨʚʶʪʘ ʦʪ ʪʠʧ Ăʣʠʮʝ ʚ ʣʠʮʝñ, ʟʘ 
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ʜʘ ʦʧʨʝʜʝʣʠ ʢʨʘʡʥʘ ʦʮʝʥʢʘ ʧʦ ʚʩʝʢʠ ʦʪ ʢʨʠʪʝʨʠʠʪʝ. 

ʆʙʣʘʩʪ 1. ʉʪʨʘʪʝʛʠʯʝʩʢʘ ʜʠʥʘʤʠʢʘ. 

ʆʙʣʘʩʪʪʘ ʦʪ ʧʲʨʚʦ ʥʠʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʘ ʜʠʥʘʤʠʢʘ ʩʲʜ̡ʨʞʘ 

ʢʨʠʪʝʨʠʠ, ʦʮʝʥʷʚʘɦʠ ʢʦʣʢʦ ʜʦʙʨʝ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʤʦʞʝ ʜʘ ʜʝʬʠʥʠʨʘ ʠ 

ʧʨʠʣʘʛʘ ʝʬʝʢʪʠʚʥʠ ʜʠʛʠʪʘʣʥʠ ʩʪʨʘʪʝʛʠʠ, ʠʟʛʨʘʜʝʥʠ ʚ̡ ʟ ʦʩʥʦʚʘ ʥʘ ʷʩʥʘ 

ʢʦʨʧʦʨʘʪʠʚʥʘ ʚʠʟʠʷ ʠ ʧʦʩʪʘʚʝʥʠ ʮʝʣʠ. ʇʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʘʪʘ ʜʠʥʘʤʠʢʘ ʝ ʤʝʪʦʜ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ï ʯʨʝʟ ʥʝʧʨʝʢʲʩʥʘʪʦ 

ʧʨʦʤʝʥ̫ʥʝ ʥʘ ʢʨʘʪʢʦʩʨʦʯʥʠʪʝ ʮʝʣʠ ʠ ʧʨʝʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ 

ʨʝʩʫʨʩʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʦʤʝʥʠ ʚ̡ ʚ ʚʲʥʰʥʘʪʘ ʩʨʝʜʘ, ʩʝ ʮʝʣʠ 

ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʜʲʣʛʦʩʨʦʯʥʠ ʮʝʣʠ (Hambrick&Snow, 1977). ʆʙʣʘʩʪʪʘ 

ʩʲʜʲʨʞʘ ʩʣʝʜʥʠʪʝ ʧʦʜʦʙʣʘʩʪʠ ʦʪ ʚʪʦʨʦ ʥʠʚʦ: ʜʠʛʠʪʘʣʥʘ ʚʠʟʠʷ, ʙʠʟʥʝʩ 

ʛʚ̡ʢʘʚʦʩʪ, ʠ ʬʠʥʘʥʩʦʚ ʠ ʠʥʚʝʩʪʠʮʠʦʥʝʥ ʤʦʜʝʣ. 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʜʠʛʠʪʘʣʥʘ ʚʠʟʠ  ̫ ʩʝ ʙʘʟʠʨʘ ʥʘ 

ʧʨʠʥʮʠʧʘ, ʯʝ ʝʜʠʥ ʚʦʜʝʱ ʜʠʛʠʪʘʣʝʥ ʙʠʟʥʝʩ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ 

ʧʨʝʜʝʬʠʥʠʨʘ ʥʝ ʩʘʤʦ ʩʝʙʝ ʩʠ, ʥʦ ʠ ʧʘʟʘʨʠʪʝ, ʥʘ ʢʦʠʪʦ ʨʘʙʦʪʠ. 

ʇʨʠʣʘʛʘʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʦʬʦʨʤ̫  ʪʲʨʩʝʥʝʪʦ ʯʨʝʟ 

ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʪʨʫʜʥʠ ʟʘ ʦʪʢʘʟʚʘʥʝ ʧʨʠʤʘʤʣʠʚʠ ʠ ʠʟʛʦʜʥʠ ʧʨʝʜʣʦʞʝʥʠʷ. 

ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʮʷʣʘʪʘ ʧʘʟʘʨʥʘ ʝʢʦʩʠʩʪʝʤʘ. 

ʆʬʝʨʪʠʪʝ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʮʷʣʦʩʪʥʦ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʘ ʷʚʥʠ ʠ ʥʝʷʚʥʠ 

ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʢʣʠʝʥʪʠ ʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʧʨʝʟ ʮʝʣʠʷ ʞʠʟʥʝʥ ʮʠʢʲʣ ʥʘ 

ʧʨʝʜʣʘʛʘʥʘʪʘ ʫʩʣʫʛʘ. ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ ʪʨʠ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ 

ʥʠʚʦ: 

¶ ʗʩʥʦʪʘ ʥʘ ʮʝʣʪʘ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʦʯʝʨʪʘʣʘ ʣʠ 

ʝ ʥʘʜʝʞʜʥʘ ʮʠʬʨʦʚʘ ʚʠʟʠʷ ʠ ʩʪʨʘʪʝʛʠʷ, ʠ ʠʟʨʘʟʠʣʘ ʣʠ ʝ ʨʦʣ̫ʪʘ, ʢʦʷʪʦ 

ʚʲʟʥʘʤʝʨʷʚʘ ʜʘ ʠʛʨʘʝ ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʝʢʦʩʠʩʪʝʤʘ? 

¶ ʉʪʨʝʤʝʞ ʢʲʤ ʥʦʚʘ ʩʪʦʡʥʦʩʪ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɺʠʩʰʠʷʪ 

ʤʝʥʠʜʞʤʲʥʪ ʠʤʘ ʣʠ ʨʝʘʣʠʩʪʠʯʝʥ ʧʦʛʣʝʜ ʚʲʨʭʫ ʙʠʟʥʝʩ ʧʦʪʝʥʮʠʘʣʘ ʥʘ 

ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʧʨʦʜʫʢʪʠ ʠ ʫʩʣʫʛʠ, ʠ ʠʤʘ ʣʠ ʩʲʛʣʘʩʫʚʘʥ, ʜʦʙʨʝ 

ʦʙʤʠʩʣʝʥ ʧʣʘʥ ʟʘ ʧʨʝʤʠʥʘʚʘʥʝ (ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ, ʨʘʟʙʠʨʘ ʩʝ) ʢ̡ ʤ ʥʦʚ 
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ʤʦʜʝʣ ʧʣʘʪʬʦʨʤʘ ʠʣʠ ʥʦʚ ʤʦʜʝʣ ʥʘ ʫʩʣʫʛʘ? 

¶ ʄʝʞʜʫʦʪʨʘʩʣʦʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʠʟʧʦʣʟʚʘ ʣʠ ʦʪʚʦʨʝʥ ʧʦʜʭʦʜ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʦʚʠ 

ʙʠʟʥʝʩ ʧʘʨʪʥʴʦʨʠ ʠʟʚʲʥ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʩʠ ʙʠʟʥʝʩ ʦʪʥʦʝhʥʠʷ, ʢʦʡʪʦ ʜʘ 

ʧʦʜʧʦʤʘʛʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʮ̫ ʣʦʩʪʥʘʪʘ ʢʦʨʧʦʨʘʪʠʚʥʘ ʩʪʨʘʪʝʛʠʷ? 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʙʠʟʥʝʩ ʛʲʚʢʘʚʦʩʪ ʩʝ ʙʘʟʠʨʘ ʥʘ 

ʧʨʠʥʮʠʧʘ, ʯʝ ʜʠʛʠʪʘʣʥʠʪʝ ʣʠʜʝʨʠ ʩʘ ʚ ʩʲʩʪʦʥ̫ʠʝ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩʲʩ 

ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʙʠʟʥʝʩʘ, ʠʟʛʨʘʞʜʘʡʢʠ ʥʦʚʠ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʦʜʦʙʨʷʚʘʡʢʠ 

ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʦʧʝʨʘʪʠʚʥʠ ʤʦʜʝʣʠ. ʉʪʨʘʪʝʛʠʯʝʩʢʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ 

ʟʘʧʣʘʭʠ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʠ ʩʝ ʨʝʘʛʠʨʘ ʧʦ ʙʲʨʟ, ʝʬʠʢʘʩʝʥ ʠ ʢʦʦʨʜʠʥʠʨʘʥ 

ʥʘʯʠʥ. ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ ʪʨʠ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ʉʧʦʩʦʙʥʦʩʪʠ ʟʘ ʢʦʦʨʜʠʥʘʮʠʷ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʆʨʛʘʥʠʟʘʮʠʷʪʘ 

ʤʦʞʝ ʣʠ ʝʬʝʢʪʠʚʥʦ ʜʘ ʢʦʦʨʜʠʥʠʨʘ ʨʝʩʫʨʩʠ, ʧʨʦʮʝʩʠ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʩʠ, ʟʘ 

ʜʘ ʨʝʘʣʠʟʠʨʘ ʥʘ ʧʨʘʢʪʠʢʘ ʙʲʨʟʦ ʠ ʝʬʝʢʪʠʚʥʦ ʩʪʨʘʪʝʛʠʷʪʘ ʩʠ? 

¶ ʉʪʨʘʪʝʛʠʯʝʩʢʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʢʪʠʚʠʪʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʦʧʨʝʜʝʣʷ ʠ ʧʨʠʣʘʛʘ ʣʠ ʧʦʜʭʦʜʷʱʠ ʠʥʚʝʩʪʠʮʠʦʥʥʠ 

ʧʦʣʠʪʠʢʠ ʟʘ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʨʪʬʦʣʠʦʪʦ ʦʪ ʜʠʛʠʪʘʣʥʠ ʫʩʣʫʛʠ 

ʩ ʮʝʣ ʜʘ ʫʩʢʦʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʜʠʛʠʪʘʣʥʠ ʧʨʘʢʪʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ? 

¶ ʀʥʪʝʛʨʠʨʘʥʠ ʜʠʛʠʪʘʣʥʠ ʦʧʝʨʘʮʠʠ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ɼʠʛʠʪʘʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʥʪʝʛʨʠʨʘʥʠ ʣʠ ʩʘ ʧʦ 

ʧʦʜʭʦʜʷɦ  ʠ ʚʩʝʦʙʭʚʘʪʝʥ ʥʘʯʠʥ ʚ ʩʪʨʘʪʝʛʠʷʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠ̫ʪʘ, ʢʘʪʦ 

ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʚʘ ʩʝ ʧʦʜʜʲʨʞʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʘʩʣʝʜʝʥʠʪʝ ʧʨʘʢʪʠʢʠ? 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʬʠʥʘʥʩʦʚ ʠ ʠʥʚʝʩʪʠʮʠʦʥʝʥ ʤʦʜʝʣ ʩʝ 

ʙʘʟʠʨʘ ʥʘ ʧʨʠʥʮʠʧʘ, ʯʝ ʧʨʦʮʝʩʲʪ ʥʘ ʙʶʜʞʝʪʠʨʘʥʝ ʠ ʤʦʜʝʣʲʪ ʟʘ 

ʠʥʚʝʩʪʠʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʧʨʠʚʝʜʝʥ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ 

ʥʝʡʥʘʪʘ ʜʠʛʠʪʘʣʥʘ ʚʠʟʠʷ ʠ ʩʪʨʘʪʝʛʠ.̫ ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ ʜʚʘ 

ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ʌʠʥʘʥʩʦʚʘ ʩʪʨʘʪʝʛʠʷ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʌʠʥʘʥʩʦʚʘʪʘ ʩʪʨʘʪʝʛʠʷ 

ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʧʦʟʚʦʣʷʚʘ ʣʠ ʧʦ-ʜʲʣʛʦʩʨʦʯʥʠ, ʧʦʥʷʢʦʛʘ ʧʦ-ʨʠʩʢʦʚʠ, 
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ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʦʜʢʨʝʧʘ ʥʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʮʷʣʦʩʪʥʘʪʘ 

ʚʠʟʠʷ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ? 

¶ ʀʥʚʝʩʪʠʮʠʦʥʥʠ ʨʝʟʫʣʪʘʪʠ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʆʨʛʘʥʠʟʘʮʠʷʪʘ 

ʧʨʦʚʝʞʜʘ ʣʠ ʛʲʚʢʘʚ ʧʨʦʮʝʩ ʥʘ ʙʶʜʞʝʪʠʨʘʥʝ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦʪʦ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʠʥʠʮʠʘʪʠʚʠ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʧʨʝʮʝʥʢʘ, ʯʝ ʚ̡ʟʤʦʞʥʠʪʝ ʧʦʣʟʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʩʪʨʘʪʝʛʠ̫ʪʘ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ? 

ʆʙʣʘʩʪ 2. ʅʘʩʦʯʝʥʦʩʪ ʢʲʤ ʢʣʠʝʥʪʠʪʝ. 

ʆʙʣʘʩʪʪʘ ʦʪ ʧʲʨʚʦ ʥʠʚʦ ʥʘʩʦʯʝʥʦʩʪ ʢʲʤ ʢʣʠʝʥʪʠʪʝ ʦʮʝʥ̫ʚʘ ʜʦ 

ʢʦʣʢʦ ʜʦʙʨʝ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʘʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʟʘ 

ʢʣʠʝʥʪʠʪʝ ʩʠ, ʩ ʮʝʣ ʜʘ ʠʤʘ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʦ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʪʷʭ. 

(Laughlin, 2015) ʇʨʝʜʧʦʣʘʛʘ ʩʝ, ʯʝ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ, ʬʦʢʫʩʠʨʘʥʝʪʦ ʱʝ ʝ ʚʲʨʭʫ ʤʘʨʢʘʪʘ (ʙʨʘʥʜʘ), ʧʦ-ʧʲʣʥʦ 

ʧʦʟʥʘʚʘʥʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʢʣʠʝʥʪʘ ʠ ʩʲʦʪʚʝʪʥʦ ʧʦʜʧʦʤʘʛʘʥʝʪʦ ʤʫ 

ʧʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʝ. ʆʙʣʘʩʪʪʘ ʩʲʜʨ̡ʞʘ ʩʣʝʜʥʠʪʝ ʧʦʜʦʙʣʘʩʪʠ ʦʪ 

ʚʪʦʨʦ ʥʠʚʦ: ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʤʘʨʢʘʪʘ, ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʟʞʠʚʷʚʘʥʝ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ. 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʢʦʥʪʨʦʣʠʨʘʥʝ ʥʘ ʤʘʨʢʘʪʘ ʦʮʝʥʷʚʘ 

ʜʦʢʦʣʢʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʘʨʢʘʪʘ ʝ ʜʦʙʨʝ ʦʙʤʠʩʣʝʥʦ ʠ ʧʨʠʣʘʛʘʥʦ ʚʲʚ 

ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ ʩ ʮʝʣ ʫʩʣʫʛʠʪʝ ʠ ʧʨʝʞʠʚʚ̫ʘʥʠʷʪʘ ʜʘ ʩʟ̡ʜʘʚʘʪ ʜʦʚʝʨʠʝ. 

ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ ʪʨʠ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʤʘʨʢʘʪʘ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʦʢʦʣʢʦ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʠʟʧʦʣʟʚʘ ʤʘʨʢʘʪʘ ʩʠ ʚʲʚ ʚʩʠʯʢʠ ʩʚʦʠ 

ʜʝʡʥʦʩʪʠ? 

¶ ʉʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʤʘʨʢʘʪʘ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʦʢʦʣʢʦ 

ʧʨʝʜʣʘʛʘʥʠʪʝ ʫʩʣʫʛʠ ʠ ʠʟʞʠʚʷʚʘʥʠʷʪʘ ʥʘ ʢʣʠʝʥʪʘ ʫʩʠʣʚʘʪ ʧʦʩʣʘʥʠʝʪʦ ʥʘ 

ʤʘʨʢʘʪʘ? 

¶ ɼʦʚʝʨʠʝ ʚ ʤʘʨʢʘʪʘ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʦʢʦʣʢʦ ʤʘʨʢʘʪʘ ʩʝ 

ʧʦʣʟʚʘ ʩ ʜʦʚʝʨʠʝʪʦ ʥʘ ʩʣʫʞʠʪʝʣʠ ʠ ʢʣʠʝʥʪʠ? 
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ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʟʞʠʚʷʚʘʥʝ ʦʮʝʥʷʚʘ 

ʜʦʢʦʣʢʦ ʩʪʦʢʠʪʝ, ʫʩʣʫʛʠʪʝ ʠ ʦʙʩʣʫʞʚʘʥʝʪʦ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ 

ʨʘʮʠʦʥʘʣʥʠʪʝ ʠ ʝʤʦʮʠʦʥʘʣʥʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ 

ʢʣʠʝʥʪʠ (Meyer&Schwager, 2007; Verhoef et al., 2009). ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ 

ʩ̡ ʜʲʨʞʘ ʯʝʪʠʨʠ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʠ ʧʨʦʘʢʪʠʚʥʦʩʪ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʦʢʦʣʢʦ 

ʩʪʦʢʠʪʝ ʠ ʫʩʣʫʛʠʪʝ ʧʨʦʘʢʪʠʚʥʦ ʩʝ ʩʲʦʙʨʘʟʷʚʘʪ, ʧʨʝʜʣʘʛʘʪ ʠ ʜʦʩʪʘʚʷʪ 

ʩʲʦʙʨʘʟʥʦ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʠʣʠ ʙʠʟʥʝʩ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ ʢʣʠʝʥʪʘ? 

¶ ɺʠʜʠʤʦʩʪ ʠ ʢʦʥʪʨʦʣ ʦʪ ʩʪʨʘʥʘ ʥʘ ʢʣʠʝʥʪʘ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ʄʦʞʝ ʣʠ ʢʣʠʝʥʪ̡ ʪ ʣʝʩʥʦ ʜʘ ʠʟʧʦʣʟʚʘ ʠ ʢʦʥʪʨʦʣʠʨʘ ʚʩʠʯʢʠ ʜʝʪʘʡʣʠ ʧʦ 

ʧʦʣʫʯʘʚʘʥʘʪʘ ʫʩʣʫʛʘ? 

¶ ʆʥʣʘʡʥ ʩʦʮʠʘʣʥʘ ʘʥʛʘʞʠʨʘʥʦʩʪ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʀʟʧʦʣʟʚʘ ʣʠ 

ʢʣʠʝʥʪʲʪ ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ, ʟʘ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ 

ʥʝʡʥʠʪʝ ʢʣʠʝʥʪʠ, ʟʘ ʜʘ ʧʦʣʫʯʠ ʠʣʠ ʧʨʝʜʦʩʪʘʚʠ ʧʦʤʦʱ, ʩʲʜʝʡʩʪʚʠʝ, 

ʧʨʝʧʦʨ̡ʢʘ, ʜʘ ʦʪʢʨʠʝ ʥʦʚʠ ʧʨʝʜʣʦʞʝʥʠʷ ʠʣʠ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʦʙʨʘʪʥʘ 

ʚʨʲʟʢʘ? 

¶ ʉʪʨʫʢʪʫʨʥʦ ʠ ʬʠʥʘʥʩʦʚʦ ʦʙʚʲʨʟʚʘʥʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ 

ʜʦʧʲʣʥʠʪʝʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʠ ʧʨʝʜʣʘʛʘʥʦʪʦ ʫʜʦʙʩʪʚʦ ʢʲʤ ʧʨʦʜʫʢʪʘ 

ʥʘʤʘʣʷʚʘ ʦʪʣʠʚʘ ʥʘ ʢʣʠʝʥʪʠ? 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ 

ʠʟʞʠʚʷʚʘʥʝ ʦʮʝʥʷʚʘ ʜʦʢʦʣʢʦ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʩʲʦʙʨʘʟʠʣʘ ʚʩʠʯʢʠ ʩʚʦʠ 

ʜʝʡʥʦʩʪʠ ʩ ʮʝʣʪʘ ʜʘ ʧʨʝʜʣʦʞʠ ʦʧʪʠʤʘʣʥʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʟʞʠʚʷʚʘʥʝ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʟʘʜʦʚʦʣʝʥʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʧʨʝʜʧʦʯʠʪʘʥʠʷ, ʧʦʚʝʜʝʥʠʝ ʠ 

ʦʙʩʪʦʷʪʝʣʩʪʚʘ (Earley&Maislin, 2016; Manning&Bodine, 2012). ʊʘʟʠ 

ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ ʰʝʩʪ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ɺʟʘʠʤʥʘ ʦʪʛʦʚʦʨʥʦʩʪ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʟʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ 

ʠʟʞʠʚʷʚʘʥʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ ʚʲʪʨʝ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʤʘʪ ʩʠʣʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ ʠ 

ʧʦʩʪʦʷʥʥʦ ʩʝ ʧʦʜʦʙʨʷʚʘʪ? 
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¶ ʇʨʦʝʢʪʠʨʘʥʝ, ʧʦʜʯʠʥʝʥʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ ï 

ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ ʮʷʣʦʩʪʥʦʪʦ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʠʟʞʠʚʷʚʘʥʝ ʝ ʢʣʶʯʦʚ 

ʬʘʢʪʦʨ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʥʦʚʠ ʧʨʦʜʫʢʪʠ ʠ ʫʩʣʫʛʠ? 

¶ ʄʥʦʛʦʢʘʥʘʣʥʦ ʫʧʨʘʚʣʝʥʠʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ 

ʤʥʦʛʦʢʘʥʘʣʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʩʝ ʨʘʟʛʣʝʞʜʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʠ ʢʘʪʦ 

ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʦʪ ʢʣʠʝʥʪʘ, ʠ ʢʘʪʦ 

ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ? 

¶ ʀʟʤʝʨʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ɼʘʣʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʤʘ ʜʦʩʪʲʧ, ʦʪʯʠʪʘ ʠ ʜʝʡʩʪʚʘ ʩʧʦʨʝʜ ʦʙʨʘʪʥʘʪʘ 

ʚʨʟ̡ʢʘ, ʧʦʣʫʯʘʚʘʥʘ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ? 

¶ ʎʷʣʦʩʪʝʥ ʧʦʛʣʝʜ ʚʲʨʭʫ ʢʣʠʝʥʪʘ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʧʨʠʪʝʞʘʚʘ ʮʷʣʦʩʪʝʥ ʧʦʛʣʝʜ ʚʲʨʭʫ ʩʲʩʪʦʷʥʠʝʪʦ ʠ 

ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʚʩʝʢʠ ʝʜʠʥ ʢʣʠʝʥʪ? 

¶ ʂʦʦʨʜʠʥʘʮʠʷ ʩ ʧʘʨʪʥʴʦʨʠʪʝ ï ʦʩʥʦʚʝʥ ʚʧ̡ʨʦʩ: ɼʘʣʠ ʙʠʟʥʝʩ 

ʧʘʨʪʥʴʦʨʠʪʝ ʠʤʘʪ ʧʦʜʦʙʥʠ ʧʨʘʢʪʠʢʠ ʠ ʩʪʘʥʜʘʨʪʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʠʟʞʠʚʷʚʘʥʝ? 

ʆʙʣʘʩʪ 3. ɼʠʛʠʪʘʣʥʘ ʢʫʣʪʫʨʘ, ʪʘʣʘʥʪ ʠ ʫʤʝʥʠ.̫ 

ɼʨʫʛʘ ʝʜʥʘ ʦʪ ʰʝʩʪʪʝ ʦʩʥʦʚʥʠ ʦʙʣʘʩʪʠ ï ʠʟʤʝʨʝʥʠʷ ʚ ʉʲʛʣʘʩʥʦ 

ʤʦʜʝʣʘ ĂOpen Digital Maturity Modelñ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen ROADSñ ʝ 

Ăɼʠʛʠʪʘʣʥʘ ʢʫʣʪʫʨʘ, ʪʘʣʘʥʪ ʠ ʫʤʝʥʠʷñ. 

ʆʙʣʘʩʪʪʘ ʦʪ ʧʲʨʚʦ ʥʠʚʦ ʜʠʛʠʪʘʣʥʘ ʢʫʣʪʫʨʘ, ʪʘʣʘʥʪ ʠ ʫʤʝʥʠʷ 

ʠʟʤʝʨʚʘ ʠʥʩʪʨʫʤʝʥʪʠʪʝ, ʫʤʝʥʠ̫ʪʘ ʠ ʧʨʦʮʝʩʠʪʝ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʥʘʝʤʘʥʝ 

ʥʘ ʜʠʛʠʪʘʣʥʘ ʨʘʙʦʪʥʘ ʩʠʣʘ, ʢʘʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʧʨʦʮʝʩʠʪʝ, ʯʨʝʟ ʢʦʠʪʦ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘʙʠʨʘ, ʟʘʜʲʨʞʘ ʠ ʤʦʪʠʚʠʨʘ ʯʣʝʥʦʚʝʪʝ ʥʘ ʨʘʙʦʪʥʠʷ ʝʢʠʧ. 

ʈʝʜʠʮʘ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʘʢʮʝʥʪʠʨʘʪ, ʯʝ ʜʠʛʠʪʘʣʥʘʪʘ ʢʫʣʪʫʨʘ ʝ ʥʝ ʧʦ-ʤʘʣʢʦ 

ʩʲʱʝʩʪʚʝʥ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʭʘ, ʦʪʢʦʣʢʦʪʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʜʠʛʠʪʘʣʥʠ 

ʪʝʭʥʦʣʦʛʠʠ (Hemerling, et al., 2018; Kane, et al., 2017; Mihalcea, 2017). 

ʆʙʣʘʩʪʪʘ ʩʲʜʲʨʞʘ ʩʣʝʜʥʠʪʝ ʧʦʜʦʙʣʘʩʪʠ ʦʪ ʚʪʦʨʦ ʥʠʚʦ: ʜʠʛʠʪʘʣʥʘ 

ʢʫʣʪʫʨʘ, ʬʦʨʤʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʪʘʣʘʥʪʠ ʠ ʧʨʦʜʲʣʞʘʚʘʱʦ ʦʙʫʯʝʥʠʝ. 
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ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʜʠʛʠʪʘʣʥʘ ʢʫʣʪʫʨʘ ʦʮʝʥʷʚʘ ʜʦʢʦʣʢʦ 

ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʩʘ ʦʩʠʛʫʨʝʥʠ ʧʦʜʭʦʜʷʱʠ 

ʨʘʙʦʪʥʘ ʩʨʝʜʘ ʠ ʨʘʙʦʪʥʠ ʧʨʦʮʝʜʫʨʠ, ʟʘ ʜʘ ʩʝ ʘʥʛʘʞʠʨʘʪ ʧʦ-ʘʢʪʠʚʥʦ 

ʩʣʫʞʠʪʝʣʠʪʝ. ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ ʧʝʪ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ɼʠʛʠʪʘʣʥʦ ʣʠʜʝʨʩʪʚʦ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

ʥʘʩ̡ʨʯʘʚʘ ʠ ʧʦʢʘʟʚʘ ʭʘʨʘʢʪʝʨʥʠʪʝ ʯʝʨʪʠ ʠ ʧʦʚʝʜʝʥʠʝ ʥʘ ʜʠʛʠʪʘʣʝʥ 

ʣʠʜʝʨ, ʢʘʪʦ ʠʟʧʦʣʟʚʘ ʥʘʧʨʠʤʝʨ ʫʧʨʘʚʣʝʥʩʢʠʪʝ ʧʦʜʭʦʜʠ ʢʘʪʦ ʩʝʨʚʘʥʪ-

ʣʠʜʝʨʩʪʚʦ (Gregory, et al., 2004; Van Dierendonck, 2011) ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ, 

ʦʩʥʦʚʘʥʦ ʥʘ ʬʘʢʪʠ (EBMgt) (Rousseau&Olivas Luj§n, 2015)? 

¶ ɸʜʘʧʪʠʚʥʦ ʤʠʩʣʝʥʝ ʠ ʥʘʚʠʮʠ ʟʘ ʢʦʣʝʢʪʠʚʥʘ ʨʘʙʦʪʘ ï ʦʩʥʦʚʝʥ 

ʚʧ̡ʨʦʩ: ɼʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʟʧʦʣʟʚʘ ʜʠʛʠʪʘʣʥʘ ʩʚʲʨʟʘʥʦʩʪ ʠ 

ʜʠʛʠʪʘʣʥʠ ʨʝʩʫʨʩʠ, ʟʘ ʜʘ ʩʲʟʜʘʜʝ ʨʘʙʦʪʥʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʜʘ ʥʘʩʲʨʯʘʚʘ 

ʠʥʦʚʘʮʠʠʪʝ ʠ ʜʘ ʩʟ̡ʜʘʚʘ ʦʙʱʘ ʢʦʣʝʢʪʠʚʥʘ ʢʫʣʪʫʨʘ? 

¶ ʉʧʦʩʦʙʥʦʩʪʠ ʥʘ ʝʢʠʧʘ ʠ ʧʨʘʚʦʤʦʱʠʷ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʦ 

ʢʘʢʚʘ ʩʪʝʧʝʥ ʦʨʛʘʥʠʟʘʮʠ̫ ʪʘ ʩʟ̡ʜʘʚʘ ʠ ʩʪʠʤʫʣʠʨʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʝʢʠʧʠ, 

ʩʲʩʪʘʚʝʥʠ ʦʪ ʯʣʝʥʦʚʝ ʩ ʨʘʟʣʠʯʥʠ ʥʘʙʦʨʠ ʦʪ ʫʤʝʥʠʷ, ʬʫʥʢʮʠʠ ʠ 

ʛʝʦʛʨʘʬʩʢʘ ʜʠʬʝʨʝʥʮʠʘʮʠʷ? ʉʧʝʮʠʬʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʠʟʤʝʨʚʘʥʝ 

ʚʢʣʶʯʚʘʪ ʥʘʣʠʯʠʝ ʥʘ ʩʦʮʠʘʣʠʟʠʨʘʱʠ ʦʙʱʠ ʮʝʣʠ ʠ ʩʧʦʜʝʣʝʥʠ 

ʦʪʛʦʚʦʨʥʦʩʪʠ, ʠ ʧʦʜʜʲʨʞʘʥʝʪʦ ʠʤ ʯʨʝʟ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʠʛʠʪʘʣʥʠ 

ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʨʝʩʫʨʩʠ, ʟʘ ʜʘ ʩʝ ʫʧʨʘʚʣʷʚʘ ʠ ʧʨʦʩʣʝʜʷʚʘʪ ʧʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. 

¶ ɼʠʛʠʪʘʣʥʦ ʨʘʙʦʪʥʦ ʤʷʩʪʦ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ 

ʠʟʧʲʣʥʷʚʘʥʠʪʝ ʨʘʙʦʪʥʠ ʧʨʦʮʝʩʠ, ʩʨʝʜʘʪʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʷʩʪʦ ʠ 

ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ ʧʦʣʠʪʠʢʠ ʧʦʨʘʞʜʘʪ ʜʠʛʠʪʘʣʥʦ ʧʨʝʞʠʚʷʚʘʥʝ ʚ 

ʩʣʫʞʠʪʝʣʠʪʝ? 

¶ ɺʨʲʟʢʘ ʩʲʩ ʩʦʮʠʘʣʥʠ ʤʝʜʠʠ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ 

ʩʣʫʞʠʪʝʣʠʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʚʲʪʨʝʰʥʦ ʧʦ ʤʝʞʜʫ ʩʠ ʯʨʝʟ ʩʦʮʠʘʣʥʠ 

ʤʝʜʠʠ? 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʬʦʨʤʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʪʘʣʘʥʪʠ 
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ʦʮʝʥʷʚʘ ʜʦʢʦʣʢʦ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʦʪʢʨʠʚʘ, ʩʲʟʜʘʚʘ ʠ ʤʦʪʠʚʠʨʘ 

ʜʠʛʠʪʘʣʥʠʪʝ ʪʘʣʘʥʪʠ. ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ ʪʨʠ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ 

ʥʠʚʦ: 

¶ ʅʘʙʠʨʘʥʝ ʥʘ ʪʘʣʘʥʪʠ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʂʦʣʢʦ ʜʦʙʨʝ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʧʨʠʚʣʠʯʘ, ʥʘʙʠʨʘ ʠ ʟʘʜʲʨʞʘ ʧʦʜʭʦʜʷʱ ʜʠʛʠʪʘʣʝʥ ʪʘʣʘʥʪ? 

¶ ʈʘʟʰʠʨʝʥ ʧʝʨʩʦʥʘʣ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʀʟʧʦʣʟʚʘʪ ʣʠ ʩʝ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ, ʧʨʝʜʣʘʛʘʥʠ ʦʪ ʥʝʪʨʘʜʠʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ ʟʘ ʥʘʙʠʨʘʥʝ ʥʘ 

ʧʝʨʩʦʥʘʣ ʢʘʪʦ ʢʨʘʫʜʩʦʨʩʠʥʛ ʠ ʛʠʛ ʠʢʦʥʦʤʠʢʘ (ʥʝʩʪʘʥʜʘʨʪʥʘ ʟʘʝʪʦʩʪ) (De 

Stefano, 2015)? 

¶ ʄʦʪʠʚʘʮʠʷ ʠ ʯʫʚʩʪʚʦ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ɼʦʢʦʣʢʦ ʩʣʫʞʠʪʝʣʠʪʝ ʩʝ ʤʦʪʠʚʠʨʘʥʠ ʠ ʠʤ ʝ ʩʲʟʜʘʚʘʥʦ ʯʫʚʩʪʚʦ ʥʘ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʦʪ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ? 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʧʨʦʜʲʣʞʘʚʘʱʦ ʦʙʫʯʝʥʠʝ ʦʮʝʥʷʚʘ 

ʜʦʢʦʣʢʦ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʨʘʟʚʠʚʘ ʫʤʝʥʠʷʪʘ ʥʘ ʩʚʦʠʪʝ 

ʜʠʛʠʪʘʣʥʠ ʪʘʣʘʥʪʠ. ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ ʯʝʪʠʨʠ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ 

ʪʨʝʪʦ ʥʠʚʦ: 

¶ ʉʠʩʪʝʤʥʦ ʫʯʝʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ 

ʦʙʫʯʝʥʠʝʪʦ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʥʝʧʨʝʢʲʩʥʘʪ ʧʨʦʮʝʩ ʠ ʘʢʪʠʚʥʦ ʩʝ 

ʥʘʩʲʨʯʘʚʘ ʠ ʫʣʝʩʥʷʚʘ ʢʘʪʦ ʯʘʩʪ ʦʪ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠʪʝ? 

¶ ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʟʥʘʥʠʷʪʘ ʥʘ ʥʠʚʦ ʠʥʩʪʠʪʫʮʠʷ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ɼʦ ʢʦʣʢʦ ʜʦʙʨʝ ʟʥʘʥʠʪ̫ʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʠ ʩʧʦʜʝʣʷʪ ʚ ʮ̫ʣʘʪʘ 

ʦʨʛʘʥʠʟʘʮʠ̫ ? 

¶ ɼʦʩʪʘʚʢʘ ʥʘ ʮʠʬʨʦʚʦ ʦʙʫʯʝʥʠʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʠʟʧʦʣʟʚʘ ʣʠ ʦʧʪʠʤʘʣʥʦ ʜʠʛʠʪʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʧʣʘʥʠʨʘʥʝ, 

ʧʨʝʜʦʩʪʘʚʷʥʝ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʦʪ ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ 

ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ? 

¶ ʂʚʘʣʠʬʠʮʠʨʘʥʝ ʠ ʩʝʨʪʠʬʠʮʠʨʘʥʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʀʟʧʦʣʟʚʘ 

ʣʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʩʝʨʪʠʬʠʮʠʨʘʥʝ, ʟʘ ʜʘ ʨʘʟʚʠʚʘ ʩʚʦʠʪʝ ʜʠʛʠʪʘʣʥʠ 

ʪʘʣʘʥʪʠ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʧʦʜʦʙʨʠ ʦʙɦʠʪʝ ʜʠʛʠʪʘʣʥʠ ʫʤʝʥʠʷ ʥʘ ʮʝʣʠʷ 



ʄʆʅʆɻʈɸʌʀʏʅɸ ɹʀɹʃʀʆʊɽʂɸ Ăɿʅɸʅʀɽ ʀ ɹʀɿʅɽʉñ, ʂʅʀɻɸ 8, 2020 
ISBN  978-619-210-049-0, ɺɸʈʅɸ, ɹʒʃɻɸʈʀʗ 

MONOGRAPHIC LIBRARY ñKNOWLEDGE AND BUSINESSò, BOOK 8, 2020 
ISBN 978-619-210-049-0, VARNA, BULGARIA 

 

47 
 

 

ʧʝʨʩʦʥʘʣ? 

ʆʙʣʘʩʪ 4. ɻʦʣʝʤʠ ʜʘʥʥʠ. 

ʇʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʛʦʣʝʤʠʪʝ ʜʘʥʥʠ ʚʥʠʤʘʥʠʝʪʦ ʝ ʥʘʩʦʯʝʥʦ ʚ 

ʩʣʝʜʥʠʪʝ ʪʨʠ ʦʩʥʦʚʥʠ ʥʘʧʨʘʚʣʝʥʠʷ: ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠ, ʀʟʩʣʝʜʚʘʥʝ ʥʘ 

ʜʘʥʥʠ ʠ ʀʥʞʝʥʝʨʠʥʛ ʥʘ ʜʘʥʥʠ. 

ɺ ʧʲʨʚʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ï ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠ, ʧʦʩʣʝʜʥʠʪʝ ʩʝ 

ʪʨʝʪʠʨʘʪ ʢʘʪʦ ʮʝʥʝʥ ʨʝʩʫʨʩ ʠ ʩʝ ʫʧʨʘʚʣʷʚʘʪ ʠ ʢʦʥʪʨʦʣʠʨʘʪ ʧʦ ʩʲʦʪʚʝʪʝʥ 

ʥʘʯʠʥ. ʆʩʥʦʚʥʦ ʤʷʩʪʦ ʚ ʪʦʟʠ ʧʨʦʮʝʩ ʟʘʝʤʘʪ: 

¶ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʤʝʪʘʜʘʥʥʠʪʝ ï ʝʜʠʥʝʥ ʠʟʛʣʝʜ, ʚʢʣʶʯʚʘʱ 

ʜʦʙʘʚʷʥʝ ʥʘ ʙʠʟʥʝʩ ʝʪʠʢʝʪʠ (ʪʘʛʦʚʝ); 

¶ ʢʘʯʝʩʪʚʦ ʥʘ ʜʘʥʥʠʪʝ ï ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʝʭʥʠʢʠ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ 

ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʥʦʨʤʘʪʠʚʥʠ ʧʨʘʚʠʣʘ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʣʠʯʥʠ 

ʠ ʜʨʫʛʠ ʜʘʥʥʠ; 

¶ ʤʘʩʪʲʨ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠ ï ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ ʩʧʦʜʝʣʝʥʠ 

ʜʘʥʥʠ ʩʝ ʧʦʜʜʲʨʞʘ ʠ ʜʫʙʣʠʨʘ ʪʘʢʘ, ʯʝ ʜʘ ʩʝ ʥʘʤʘʣʠ ʨʠʩʢʘ, ʩʚʲʨʟʘʥ ʩʲʩ 

ʟʘʛʫʙʘ ʥʘ ʜʘʥʥʠ ʧʨʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʮʝʥʘʪʘ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʫʩʢʦʨʷʚʘʥʝ 

ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʥʝʛʦ; 

¶ ʩʠʛʫʨʥʦʩʪ ʠ ʧʦʚʝʨʠʪʝʣʥʦʩʪ ʥʘ ʜʘʥʥʠʪʝ ï ʧʣʘʥʠʨʘʥʝ, 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʣʠʪʠʢʠ ʠ ʧʨʦʮʝʜʫʨʠ ʟʘ ʩʠʛʫʨʥʦʩʪ ʩ ʮʝʣ 

ʝʬʝʢʪʠʚʥʘ ʘʚʪʝʥʪʠʢʘʮʠʷ, ʘʚʪʦʨʠʟʘʮʠʷ, ʜʦʩʪʲʧ ʜʦ ʜʘʥʥʠʪʝ ʠ ʧʦʩʣʝʜʚʘʱ 

ʘʫʜʠʪʠʥʛ ʥʘ ʜʦʩʪʲʧʘ; 

¶ ʩʪʨʘʪʝʛʠʠ ʠ ʧʦʣʠʪʠʢʠ ʟʘ ʜʘʥʥʠʪʝ ï ʦʧʨʝʜʝʣʷʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʧʨʘʚʠʣʘ ʟʘ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠ.̫ 

ɺ̡ʚ ʚʪʦʨʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ï ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʜʘʥʥʠ, ʩʝ ʨʘʟʛʣʝʞʜʘʪ 

ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ: ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ; 

ʤʦʥʝʪʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ; ʥʘʫʢʘ ʟʘ ʜʘʥʥʠʪʝ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ; ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ. ʅʘʢʨʘʪʢʦ ʢʘʟʘʥʦ ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ ʩʝ 

ʨʘʟʛʣʝʞʜʘʪ ʚʲʧʨʦʩʠ, ʩʚʨ̡ʟʘʥʠ ʩ ʪʦʚʘ ʢʘʢ ʨʝʰʝʥʠʷʪʘ ʩʝ ʚʟʝʤʘʪ ʚʲʟ ʦʩʥʦʚʘ 

ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ ʠ ʩʘ ʧʦʜʢʨʝʧʝʥʠ ʯʨʝʟ ʩʠʣʥʠ ʘʥʘʣʠʪʠʯʥʠ ʠʥʩʪʨʫʤʝʥʪʠ: 
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¶ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʝhʥʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ ï ʙʠʟʥʝʩ 

ʨʝʰʝʥʠʷʪʘ ʩʝ ʚʟʝʤʘʪ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʝʬʠʥʠʨʘʥʠ ʥʘʙʦʨʠ ʦʪ 

ʜʘʥʥʠ, ʘ ʥʝ ʩʘʤʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʤʝʥʠʜʞʲʨʩʢʘʪʘ ʠʥʪʫʠʮʠʷ. ɺ ʨʝʟʫʣʪʘʪ ʩʝ 

ʦʯʘʢʚʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠʟʤʝʨʠʤʠ ʧʦʜʦʙʨʝʥʠʷ ʚ 

ʦʧʝʨʘʪʠʚʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

¶ ʤʦʥʝʪʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ï ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʠʭʦʜʠ ʚʪ̡ʨʝʰʥʦ 

ʤʦʛʘʪ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘʪ ʯʨʝʟ ʧʦ-ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʠ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʜʝʡʩʪʚʠʷ 

ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʤʘʨʢʝʪʠʥʛʘ ʠ ʧʨʦʜʘʞʙʠʪʝ, ʢʘʢʪʦ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʚʟʝʤʘʥʝʪʦ ʥʘ ʬʠʥʘʥʩʦʚʠ ʨʝʰʝʥʠʷ. ɼʦʧʲʣʥʠʪʝʣʥʠ 

ʧʨʠʭʦʜʠ ʚ̡ ʥʰʥʦ ʤʦʛʘʪ ʜʘ ʧʦʣʫʯʘʚʘʪ ʦʪ ʧʨʦʜʘʞʙʘʪʘ ʠ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʩ ʪʨʝʪʠ ʩʪʨʘʥʠ. 

¶ ʥʘʫʢʘ ʟʘ ʜʘʥʥʠʪʝ ʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ï ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʤʘ 

ʨʘʟʰʠʨʝʥʠ ʘʥʘʣʠʪʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ (ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ/ʥʘʫʢʘ ʟʘ 

ʜʘʥʥʠʪʝ), ʯʨʝʟ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʦʧʠʰʝ, ʧʨʦʛʥʦʟʠʨʘ ʠ ʧʦʜʦʙʨʠ ʙʠʟʥʝʩ 

ʨʝʟʫʣʪʘʪʠʪʝ; 

¶ ʚʠʟʫʘʣʠʟʘʮʠ̫ ʥʘ ʜʘʥʥʠʪʝ ï ʢʦʥʮʝʧʮʠʠʪʝ, ʠʜʝʠʪʝ ʠ ʬʘʢʪʠʪʝ, 

ʠʟʚʣʝʯʝʥʠ ʦʪ ʜʘʥʥʠʪʝ, ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʧʦʩʨʝʜʩʪʚʦʤ ʛʨʘʬʠʯʥʠ 

ʠʟʦʙʨʘʞʝʥʠ̫, ʟʘ ʜʘ ʩʝ ʧʦʜʯʝʨʪʘʷʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʥʘʙʦʨʠʪʝ ʦʪ ʜʘʥʥʠ. 

ɺ ʪʨʝʪʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ï ʠʥʞʝʥʝʨʠʥʛ ʥʘ ʜʘʥʥʠ, ʩʝ ʨʘʟʛʣʝʞʜʘʪ 

ʚʲʧʨʦʩʠ, ʩʚʨ̡ʟʘʥʠ ʩ: ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʠ ʩʲʚʤʝʩʪʠʤʦʩʪ; ʩʢʣʘʜʦʚʝ ʟʘ 

ʜʘʥʥʠ ʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ; ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʜʘʥʥʠʪʝ ʠ 

ʤʦʜʝʣʠʨʘʥʝ. ʅʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ, ʚ ʪʦʚʘ ʥʘʧʨʘʚʣʝʥʠʝ ʩʝ ʨʘʟʛʣʝʞʜʘʪ 

ʚʲʧʨʦʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʝʭʚʲʨʣʷʥʝʪʦ ʠ ʪʨʘʥʩʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʚ 

ʜʨʫʛʠ ʬʦʨʤʘʪʠ ʩ ʮʝʣ ʫʜʦʙʩʪʚʦ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʘʥʘʣʠʟʘ: 

¶ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʠ ʩʲʚʤʝʩʪʠʤʦʩʪ ï ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʠ 

ʢʦʥʩʦʣʠʜʠʨʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʚ ʝʜʥʦ ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʤʝʞʜʫ ʥʷʢʦʣʢʦ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝ ʠʟʚʲʨʰʚʘ ʝʬʝʢʪʠʚʥʦ; 

¶ ʩʢʣʘʜʦʚʝ ʟʘ ʜʘʥʥʠ ʠ ʩʭ̡ʨʘʥʷʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ ï ʜʘʥʥʠʪʝ ʩʝ 
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ʩʲʭʨʘʥʷʚʘʪ ʧʦ ʮʝʥʦʚʦ ʝʬʝʢʪʠʚʝʥ ʥʘʯʠʥ, ʢʦʡʪʦ ʦʩʠʛʫʨʷʚʘ ʙʲʨʟʦ ʠ ʫʜʦʙʥʦ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʪʯʝʪʠ, ʟʘʷʚʢʠ ʠ ʫʣʝʩʥʷʚʘ ʠʟʚʨ̡ʰʚʘʥʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʦ 

ʘʥʘʣʠʟ; 

¶ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʜʘʥʥʠʪʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ï ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʦʪ 

ʜʘʥʥʠ ʩʘ ʪʦʯʥʦ ʜʝʬʠʥʠʨʘʥʠ ʠ ʝ ʨʘʟʨʘʙʦʪʝʥ ʠ ʧʝʨʠʦʜʠʯʥʦ ʜʦʨʘʟʚʠʚʘʥ 

ʮʷʣʦʩʪʝʥ ʤʦʜʝʣ ʥʘ ʜʘʥʥʠʪʝ ï ʘʨʭʠʪʝʢʪʫʨʘ (Panayotova et al., 2016), ʚ 

ʢʦʷʪʦ ʮʷʣʦʩʪʥʦ ʩʘ ʦʙʭʚʘʥʘʪʠ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ ʥʘ ʜʘʥʥʠʪʝ ʠ ʪʷʭʥʘʪʘ 

ʦʙʨʘʙʦʪʢʘ. 

ʆʙʣʘʩʪ 5. ʊʝʭʥʦʣʦʛʠʯʥʦ ʣʠʜʝʨʩʪʚʦ. 

ʇʦʩʣʝʜʥʘʪʘ ʦʩʥʦʚʥʘ ʦʙʣʘʩʪ ʥʘ ʤʦʜʝʣʘ ĂOpen Digital Maturity 

Modelñ ʥʘ ʦʨʛʘʥʠʟʘʮʠ̫ ʪʘ ĂOpen ROADSñ ʝ Ăʊʝʭʥʦʣʦʛʠʯʥʦ ʣʠʜʝʨʩʪʚʦñ. 

ʆʙʣʘʩʪʪʘ ʦʪ ʧʲʨʚʦ ʥʠʚʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʣʠʜʝʨʩʪʚʦ ʠʟʤʝʨʚʘ ʜʦ 

ʢʘʢʚʘ ʩʪʝʧʝʥ ʦʨʛʘʥʠʟʘʮʠ̫ ʪʘ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʫʩʚʦʷʚʘ ʠ ʧʨʠʣʘʛʘ ʥʦʚʠ 

ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʜʦʙʨʝ ʦʨʛʘʥʠʟʠʨʘʥʦ ʝʬʝʢʪʠʚʥʦ 

ʫʧʨʘʚʣʝʥʠʝ, ʟʘ ʜʘ ʩʝ ʦʩʠʛʫʨ̫ʪ ʥʘʧ̡ʣʥʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ, ʤʘʱʘʙʠʨʫʝʤʠ ʠ 

ʥʘʜʝʞʜʥʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʉʧʦʨʝʜ ʤʥʦʞʝʩʪʚʦ ʠʟʩʣʝʜʦʚʘʪʝʣʠ 

ʪʝʭʥʦʣʦʛʠʯʥʦʪʦ ʣʠʜʝʨʩʪʚʦ ʝ ʩʲʱʝʩʪʚʝʥ ʬʘʢʪʦʨ ʟʘ ʫʩʧʝʭʘ ʧʨʠ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩʘ (Collin et al., 2015; El Sawy et al., 2016; 

Kreutzer et al., 2018; Petrov&Valov, 2019). ʆʙʣʘʩʪʪʘ ʩʲʜ̡ʨʞʘ ʪʨʠ 

ʧʦʜʦʙʣʘʩʪʠ ʦʪ ʚʪʦʨʦ ʥʠʚʦ: ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʙʘʟʦʚʠ 

ʪʝʭʥʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ. 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ 

ʦʮʝʥʷʚʘ ʜʦʢʦʣʢʦ ʝ ʝʬʝʢʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʩ ʜʦʙʨʝ 

ʜʝʬʠʥʠʨʘʥʠ ʠ ʷʩʥʦ ʠʟʣʦʞʝʥʠ ʧʦʣʠʪʠʢʠ, ʢʦʠʪʦ ʜʘ ʦʩʠʛʫʨʷʚʘʪ ʝʬʝʢʪʠʚʥʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʮʷʣʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ. ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ 

ʩʜ̡ʨ̡ʞʘ ʪʨʠ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ʂʠʙʝʨʩʠʛʫʨʥʦʩʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʠʷ ʨʠʩʢ ï ʦʩʥʦʚʝʥ 

ʚʲʧʨʦʩ: ɼʘʣʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʧʨʠʪʝʞʘʚʘ ʩʪʘʙʠʣʥʠ ʠ ʝʬʝʢʪʠʚʥʠ ʧʦʣʠʪʠʢʠ 

ʠ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ, ʟʘ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ 
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ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʥʝʡʥʠʪʝ ʀʊ ʘʢʪʠʚʠ? 

¶ ʆʪʚʦʨʝʥʠ ʩʪʘʥʜʘʨʪʠ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʂʦʣʢʦ ʝʬʝʢʪʠʚʥʦ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʟʧʦʣʟʚʘ ʦʪʚʦʨʝʥ ʢʦʜ, ʦʪʚʦʨʝʥʠ ʩʪʘʥʜʘʨʪʠ ʠ ʦʪʚʦʨʝʥʠ 

ʧʣʘʪʬʦʨʤʠ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʛʲʚʢʘʚʦʩʪ ʥʘ ʩʚʦʠʪʝ ʀʊ? 

¶ ʊʝʭʥʦʣʦʛʠʯʥʠ ʧʦʣʠʪʠʢʠ ʠ ʧʲʪʥʘ ʢʘʨʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ï ʦʩʥʦʚʝʥ 

ʚ̡ ʧʨʦʩ: ʂʦʣʢʦ ʜʦʙʨʝ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʜʝʬʠʥʠʨʘʣʘ ʠ ʧʨʠʣʦʞʠʣʘ ʩʚʦʷʪʘ 

ʪʝʭʥʦʣʦʛʠʯʥʘ ʩʪʨʘʪʝʛʠʷ, ʫʧʨʘʚʣʝʥʠʝ, ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʧʲʪʥʘ ʢʘʨʪʘ ʟʘ 

ʨʘʟʚʠʪʠʝ, ʟʘ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʛʲʚʢʘʚʦʩʪ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʜʘ ʩʝ ʛʘʨʘʥʪʠʨʘ 

ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʚ ʩʣʫʯʘʡ ʥʘ ʨʘʟʨʘʩʪʚʘʥʝ ʥʘ ʤʘʱʘʙʘ ʥʘ ʙʠʟʥʝʩʘ? 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʙʘʟʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʦʮʝʥʷʚʘ ʜʦʢʦʣʢʦ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʚʲʚʝʣʘ ʮʷʣʦʩʪʝʥ ʥʘʙʦʨ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʝʬʝʢʪʠʚʥʦ ʠ 

ʝʬʠʢʘʩʥʦ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ ʫʩʣʫʛʠ. ʊʘʟʠ ʧʦʜʦʙʣʘʩʪ ʩʲʜʲʨʞʘ 

ʧʝʪ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ʀʟʯʠʩʣʝʥʠʷ ʚ ʦʙʣʘʢ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʠʟʧʦʣʟʚʘ 

ʣʠ ʧ̡ʣʥʦʮʝʥʥʦ ʠ ʝʬʝʢʪʠʚʥʦ ʠʟʯʠʩʣʝʥʠʷ ʚ ʦʙʣʘʢ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ 

ʩʲʚʨʝʤʝʥʥʠ ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ ʧʨʘʢʪʠʢʠ? 

¶ ʄʠʢʨʦʫʩʣʫʛʠ ʠ API ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʦ ʢʘʢʚʘ ʩʪʝʧʝʥ 

ʜʠʛʠʪʘʣʥʠʪʝ ʫʩʣʫʛʠ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʩ ʧʦʤʦʱʪʘ ʥʘ ʙʘʟʠʨʘʥʘ ʥʘ 

ʤʠʢʨʦʫʩʣʫʛʠ ʘʨʭʠʪʝʢʪʫʨʘ ʠ API ʩʚʲʨʟʘʥʦʩʪ? 

¶ ʄʨʝʞʦʚʘ ʚʠʨʪʫʘʣʠʟʘʮʠʷ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ ʤʨʝʞʦʚʘʪʘ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʩʦʬʪʫʝʨ, ʨʘʙʦʪʝʱ ʥʘ 

ʩʪʘʥʜʘʨʪʝʥ ʭʘʨʜʫʝʨ (Duan et al., 2016; Afolabi et al., 2017)? 

¶ ɻʠʛʘʙʠʪʦʚʘ ʩʚʲʨʟʘʥʦʩʪ, ʚʠʜʝʦ ʠ IoT ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʦ ʢʘʢʚʘ 

ʩʪʝʧʝʥ ʦʨʛʘʥʠʟʘʮʠ̫ʪʘ ʝ ʚʲʚʝʣʘ ʚ ʫʧʦʪʨʝʙʘ ʧʦʩʣʝʜʥʠʪʝ ʙʝʟʞʠʯʥʠ, 

ʬʠʢʩʠʨʘʥʠ, IoT ʠ ʚʲʨʭʦʚʠ ʠʟʯʠʩʣʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʟʘ ʜʘ ʧʨʝʜʣʘʛʘ 

ʜʠʛʠʪʘʣʥʠ ʫʩʣʫʛʠ? 

¶ ɹʣʦʢʯʝʡʥ ï ʦʩʥʦʚʝʥ ʚʧ̡ʨʦʩ: ɼʦ ʢʘʢʚʘ ʩʪʝʧʝʥ ʦʨʛʘʥʠʟʘʮʠʷʪʘ 

ʠʟʧʦʣʟʚʘ ʧʦʜʦʙʥʠ ʥʘ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʠ? 

ʇʦʜʦʙʣʘʩʪʪʘ ʦʪ ʚʪʦʨʦ ʥʠʚʦ ʪʝʭʥʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ ʦʮʝʥʷʚʘ 
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ʜʦʢʦʣʢʦ ʜʝʡʥʦʩʪʠʪʝ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʧʦ ʝʬʝʢʪʠʚʝʥ ʠ ʝʬʠʢʘʩʝʥ ʥʘʯʠʥ, ʢʘʪʦ 

ʩʝ ʤʘʢʩʠʤʠʟʠʨʘʪ ʥʘʜʝʞʜʥʦʩʪʪʘ ʠ ʜʦʩʪʲʧʥʦʩʪʪʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʧʨʠ 

ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ ʟʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʠ ʧʦʜʜʨʲʞʢʘ. ʊʘʟʠ 

ʧʦʜʦʙʣʘʩʪ ʩʲʜʨ̡ʞʘ ʯʝʪʠʨʠ ʧʦʜʝʣʝʤʝʥʪʘ ʦʪ ʪʨʝʪʦ ʥʠʚʦ: 

¶ ʉ̡ ʛʣʘʩʫʚʘʥʝ ʤʝʞʜʫ ʫʩʣʫʛʠʪʝ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ ʨʘʙʦʪʥʘʪʘ 

ʩʨʝʜʘ ʝ ʥʘʧʲʣʥʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ, ʩʘʤʦ ʚʲʟʩʪʘʥʦʚʷʚʘʱʘ ʩʝ, ʤʘɦʘʙʠʨʫʝʤʘ 

ʠ ʥʘʜʝʞʜʥʘ? 

¶ ʇʨʠʣʘʛʘʥʝ ʥʘ ʥʘʜʝʞʜʝʥ ʠʥʞʝʥʝʨʠʥʛ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ʇʨʠʣʘʛʘʪ ʣʠ ʩʝ ʧʨʘʢʪʠʢʠ ʠ ʪʝʭʥʠʢʠ ʟʘ ʩʦʬʪʫʝʨʥʦ ʠʥʞʝʥʝʨʩʪʚʦ (ʇʝʪʨʦʚ, 

2019) ʟʘ ʜʝʡʥʦʩʪʠ ʚ ʦʙʣʘʯʝʥ ʤʘʱʘʙ, ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʧʦ-ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ 

ʥʘʜʝʞʜʥʦʩʪ ʠ ʚʲʟʩʪʘʥʦʚʠʤʦʩʪ ʚ ʩʣʫʯʘʡ ʥʘ ʘʚʘʨʠʡʥʠ ʩʠʪʫʘʮʠʠ? 

¶ ʇʣʘʪʬʦʨʤʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: 

ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʧʨʠʪʝʞʘʚʘ ʣʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʣʘʪʬʦʨʤʠ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʦʙʩʣʫʞʚʘʱʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʜʘ ʧʦʟʚʦʣʷʚʘʪ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʠ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʫʩʣʫʛʠ ʯʨʝʟ ʥʘʡ-ʧʦʜʭʦʜʷʱʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʝʬʝʢʪʠʚʝʥ ʠ 

ʝʬʠʢʘʩʝʥ ʥʘʯʠʥ? 

¶ ʀʥʪʝʣʠʛʝʥʪʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ï ʦʩʥʦʚʝʥ ʚʲʧʨʦʩ: ɼʘʣʠ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʝ ʠʟʩʣʝʜʚʘʣʘ ʠ ʠʥʚʝʩʪʠʨʘʣʘ ʣʠ ʝ ʧʦ ʧʦʜʭʦʜʷʱ ʥʘʯʠʥ ʚ 

ʨʝʰʝʥʠʷ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠ, ʦʩʦʙʝʥʦ ʚ ʨʦʙʦʪʠʟʘʮʠʷ? 

 

2.4. ɼʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ ʙʠʟʥʝʩ ʨʝhʝ-

ʥʠʝ 

ɺ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ 

ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʠʪʝ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ 

ʠʣʠ ʥʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʨʝʜʦʚʥʦ, ʪ.ʝ. ʪʝ ʩʘ ʥʘ ʥʘʯʘʣʥʦ ʥʠʚʦ. ɺ ʩʚʦʷʪʘ 

ʩ̡ ʱʥʦʩʪ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝʪʦ ʧʦʤʘʛʘ ʟʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʥʷʢʘʢʚʘ ʙʠʟʥʝʩ 

ʟʘʜʘʯʘ ï ʥʘʧʨʠʤʝʨ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʨʘʙʦʪʘ, 

ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʜʦʩʪʘʚʢʠ, ʦʧʨʝʜʝʣʥ̫ʝ ʢʘʢʚʠ ʫʩʣʫʛʠ ʠʣʠ ʧʨʦʜʫʢʪʠ ʜʘ ʩʝ 

ʧʨʦʠʟʚʝʞʜʘʪ/ʧʨʝʜʣʘʛʘʪ, ʚʨʲʟʢʠ ʩ ʠʥʚʝʩʪʠʪʦʨʠ, ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʦʚʘʮʠʠ ʠ 
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ʪ.ʥ. 

ɺʘʞʝʥ ʤʦʤʝʥʪ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ 

ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ ʝ ʚ ʥʘʯʘʣʦʪʦ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʧʘʟʘʨʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʦʪ ʥʦʚʦʪʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ. ʇʘʟʘʨʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʤʦʛʘʪ 

ʜʘ ʩʝ ʠʟʚʲʨʰʘʪ ʚ ʥʷʢʦʣʢʦ ʥʘʧʨʘʚʣʝʥʠʷ: 

¶ ɸʫʜʠʪʦʨʥʦ ʧʨʦʫʯʚʘʥʝ ï ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʘʤʝʨʝʥʠʷ, ʧʦʚʝʜʝʥʠʝ, 

ʥʘʚʠʮʠ ʠ ʧʨʦʯʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʝʚʘ ʛʨʫʧʘ ʦʪ ʭʦʨʘ (Drula, 2012; 

Morley, 2006); 

¶ ʂʦʥʢʫʨʝʥʪʥʦ ʧʨʦʫʯʚʘʥʝ ï ʩ̡ʙʠʨʘʥʝ ʠ ʦʙʦʙʱʘʚʘʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʢʦʥʢʫʨʝʥʪʠ ʬʠʨʤʠ (Dagnino, 2012); 

¶ ʇʨʦʫʯʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ï ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ 

ʧʦʪʝʥʮʠʘʣʥʠ ʚʘʨʠʘʥʪʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ (Hilmersson et al., 

2015; Jacoby, 2013); 

¶ ʇʨʦʫʯʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ï ʥʘʙʣʶʜʘʚʘʥʝ ʥʘ 

ʩʲʦʙʱʝʥʠʷʪʘ, ʦʙʤʝʥʷʥʠ ʤʝʞʜʫ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʦʪʥʦʩʥʦ ʙʠʟʥʝʩʘ, ʦʙʝʢʪ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ( Stewart et al., 2017; Stewart&Arnold, 2018); 

¶ ʇʨʦʫʯʚʘʥʝ ʥʘ ʬʦʢʫʩʥʠ ʛʨʫʧʠ ï ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʨʝʱʘ ʩ ʛʨʫʧʘ ʦʪ 

ʧʦʪʝʥʮʠʘʣʥʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʟʘ ʜʘ ʩʝ ʧʦʣʫʯʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʜʫʢʪʘ, 

ʫʩʣʫʛʘʪʘ ʠʣʠ ʢʦʥʮʝʧʮʠʷʪʘ (Young, 2019; Cyr, 2019). 

ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ 

ʦʙʦʩʥʦʚʘʥ ʠʟʙʦʨ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʚʘʨʠʘʥʪʠ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ɼʘʥʥʠʪʝ 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʧʨʠ ʩʲʩʪʘʚ̫ʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʣʘʥ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ 

ʥʦʚʦʪʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ. ʆʩʥʦʚʥʠʪʝ ʨʘʟʜʝʣʠ ʚ ʧʣʘʥʘ ʩʘ: ʦʙʦɦ ʦʧʠʩʘʥʠʝ ï 

ʧʨʦʙʣʝʤʠʪʝ, ʢʦʠʪʦ ʱʝ ʩʝ ʨʝʰʘʚʘʪ ʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʢʦʠʪʦ ʱʝ ʩʝ 

ʦʙʩʣʫʞʚʘʪ; ʘʥʘʣʠʟ ʥʘ ʧʘʟʘʨʘ ï ʧʨʝʜʩʪʘʚʷ ʜʘʥʥʠʪʝ ʦʪ ʧʘʟʘʨʠʪʝ 

ʧʨʦʫʯʚʘʥʠʷ, ʦʧʠʩʘʥʠ ʧʦ-ʛʦʨʝ; ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ 

ʨʝʰʝʥʠʝʪʦ ï ʢʘʢ ʱʝ ʝ ʩʪʨʫʢʪʫʨʠʨʘʥʦ ʠ ʢʦʡ ʱʝ ʛʦ ʫʧʨʘʚʣʷʚʘ; ʦʧʠʩʘʥʠʝ ʥʘ 

ʙʠʟʥʝʩ ʨʝʰʝʥʠʝʪʦ ï ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʟʘ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠ ʝʚʝʥʪʫʘʣʥʦ ʟʘʩʷʛʘʥʝ ʥʘ ʧʨʘʚʥʠ ʚʲʧʨʦʩʠ, ʨʝʛʫʣʠʨʘʱʠ 
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ʜʝʡʥʦʩʪʪʘ; ʤʘʨʢʝʪʠʥʛ ï ʚ ʩʣʫʯʘʡ, ʯʝ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝʪʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʠʟʚʲʥ ʜʘʜʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʩʝ ʦʧʠʩʚʘ ʢʘʢ ʝɦ ʩʝ ʧʨʝʜʩʪʘʚʠ 

ʠ ʧʨʝʜʣʦʞʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʦʚʦʪʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ ʥʘ ʧʘʟʘʨʘ; ʥʝʦʙʭʦʜʠʤʠ 

ʬʠʥʘʥʩʦʚʠ ʨʝʩʫʨʩʠ ʠ ʧʨʦʛʥʦʟʠ ï ʦʧʠʩʚʘ ʩʝ ʥʝʦʙʭʦʜʠʤʦʪʦ ʬʠʥʘʥʩʠʨʘʥʝ 

ʥʘʡ-ʯʝʩʪʦ ʜʦ 5 ʛʦʜʠʥʠ ʥʘʧʨʝʜ. ɺ ʧʨʠʣʦʞʝʥʠʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʥʘʡ-

ʨʘʟʣʠʯʥʠ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʧʦʜʢʨʝʧʷʪ ʧʦʣʟʘʪʘ ʦʪ ʥʦʚʦʪʦ ʙʠʟʥʝʩ 

ʨʝʰʝʥʠʝ. 

ɺ ʧʦʩʣʝʜʩʪʚʠʝ, ʥʘ ʝʪʘʧ ʬʫʥʢʮʠʦʥʠʨʘʥʝ, ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ 

ʨʘʟʣʠʯʥʠ ʧʦʜʭʦʜʠ ʟʘ ʧʦʜʦʙʨʚ̫ʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ. ʅʘʧʨʠʤʝʨ ʧʦʜʭʦʜʷʱʠ 

ʧʦʜʭʦʜʠ ʩʘ: A/B ʪʝʩʪʦʚʝ, ʝʢʩʧʝʨʪʥʦ ʦʮʝʥʷʚʘʥʝ, ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʩʢʦʪʦ ʧʦʚʝʜʝʥʠʝ ʠ ʜʨ. 

ɿʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʫʩʣʫʛʘʪʘ Ăʆʧʨʝʜʝʣʷʥʝ ʥʘ ʚʠʜʘ ʥʘ ʠʟʠʩʢʚʘʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷñ ʧʨʝʜʣʘʛʘʤʝ ʜʘ ʩʝ ʧʨʝʤʠʥʝ ʧʨʝʟ ʩʣʝʜʥʠʪʝ ʝʪʘʧʠ: 

1. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʚʠʜʘ ʥʘ ʠʟʠʩʢʚʘʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʧʦʧʘʜʘʱʘ ʚ 

ʝʜʥʘ ʦʪ ʩʣʝʜʥʠʪʝ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʩʲʱʝʩʪʚʫʚʘʱʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ 

ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʠʣʠ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ. 

ʅʘʩʦʢʠ: ʇʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʥʦʚʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʠ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ 

ʥʘ ʥʦʚʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʠʪʝ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʥʝ 

ʩʲʱʝʩʪʚʫʚʘʪ ʠʣʠ ʥʝ ʩʝ ʦʩʲʝɦʩʪʚ̫ʚʘʪ ʨʝʜʦʚʥʦ (ʥʘʯʘʣʥʦ ʥʠʚʦ). 

ɼʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʦʙʭʚʘʱʘ ʩʪʦʧʘʥʩʢʠʪʝ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʚʝʯʝ ʩʘ ʙʠʣʠ ʦʙʝʢʪ ʥʘ 

ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

2. ʇʨʦʫʯʚʘʥʝ ʠ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠ, ʤʦʜʝʣʠ ʠ ʧʦʜʭʦʜʠ ʟʘ 

ʦʮʝʥʢʘ ʥʘ ʜʦʩʪʠʛʥʘʪʦ ʠ ʞʝʣʘʥʦ ʥʠʚʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ʀʟʙʦʨ ʥʘ 

ʧʦʜʭʦʜʷʱ ʤʦʜʝʣ. 

ʅʘʩʦʢʠ: ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʪʯʠʪʘ, ʯʝ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʝ ʝ ʩʘʤʦ 
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ʚʲʚʝʞʜʘʥʝ ʥʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ, ʘ ʚʢʣʶʯʚʘ ʠ 

ʚʲʧʨʦʩʠ ʟʘ ʙʠʟʥʝʩ ʤʦʜʝʣʠʪʝ, ʚʲʪʨʝʰʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʧʨʝʜʣʘʛʘʥʠʪʝ 

ʧʨʦʜʫʢʪʠ, ʫʩʣʫʛʠ ʠ ʧʨʦʯʠʝ, ʢʦʠʪʦ ʠʤʘʪ ʚʘʞʥʦ ʟʥʘʯʝʥʠʝ ʧʨʝʜʠ ʚʩʠʯʢʦ ʚ 

ʩʨʝʜʥʦʩʨʦʯʝʥ ʠ ʜʲʣʛʦʩʨʦʯʝʥ ʧʣʘʥ, ʠ ʥʝ ʪʦʣʢʦʚʘ ʚ ʢʨʘʪʢʦʩʨʦʯʝʥ, ʢʲʜʝʪʦ 

ʬʦʢʫʩʲʪ ʝ ʥʘʩʦʯʝʥ ʚʲʨʭʫ ʝʞʝʜʥʝʚʥʠʪʝ ʦʧʝʨʘʪʠʚʥʠ ʜʝʡʥʦʩʪʠ. 

ʇʦʜʭʦʜʷʱʘ ʦʪʧʨʘʚʥʘ ʪʦʯʢʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥ ʥʘ ʠʟʠʩʢʚʘʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩʘ ʤʦʜʝʣʠʪʝ ĂDigital Maturity Modelñ ʥʘ Deloitte, ĂOpen 

Data Maturity Modelñ ʥʘ ĂOpen Data Instituteñ ʠ ĂOpen Digital Maturity 

Modelñ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen ROADSñ. 

3. ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ (ʠʟʤʝʨʝʥʠʷ) ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʣʠʯʥʘʪʘ ʠ ʞʝʣʘʥʘʪʘ (ʠʟʠʩʢʚʘʥʘʪʘ) ʩʪʝʧʝʥ ʥʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ʅʘʩʦʢʠ: ʄʦʜʝʣʲʪ ĂDigital Maturity Modelñ ʥʘ Deloitte ʠʤʘ 5 

ʦʩʥʦʚʥʠ ʢʘʪʝʛʦʨʠʠ ʦʪ ʢʨʠʪʝʨʠʠ, ʢʦʠʪʦ ʩʝ ʧʦʜʨʘʟʜʝʣʷʪ ʥʘ 28 

ʧʦʜʢʘʪʝʛʦʨʠʠ, ʢʦʠʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʲʱʦ ʩʝ ʧʦʜʨʘʟʜʝʣʷʪ ʥʘ 179 

ʧʦʜʢʘʪʝʛʦʨʠʠ. 

ʄʦʜʝʣʲʪ ĂOpen Digital Maturity Modelñ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen 

ROADSñ ʠʤʘ ʥʘ ʧʲʨʚʦʪʦ ʥʠʚʦ 6 ʦʙʣʘʩʪʠ, ʥʘ ʚʪʦʨʦʪʦ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ 

ʤʝʪʨʠʢʘʪʘ ʩʘ ʦʙʱʦ 18, ʥʘ ʪʨʝʪʦʪʦ ï 68, ʠ ʥʘ ʯʝʪʚʲʨʪʦʪʦ ï 165. 

4. ʀʟʚʲʨʰʚʘʥʝ ʥʘ ʦʮʝʥʢʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʷʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʮʠʬʨʦʚʠ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ 

ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ 

ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ. 

ʅʘʩʦʢʠ: ʇʨʠ ʤʦʜʝʣʘ ĂOpen Digital Maturity Modelñ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ĂOpen ROADSñ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʞʝʣʘʥʠʝʪʦ ʥʘ ʙʠʟʥʝʩʘ ʟʘ 

ʜ̡ʣʙʦʯʠʥʘʪʘ ʥʘ ʧʨʦʫʯʚʘʥʝ ʠ ʦʮʝʥʢʘ ʥʘ ʩʪʝʧʝʥʪʘ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʨʠʪʝʨʠʠʪʝ ʦʪ ʧʦ-ʦʙʦʙʱʝʥʠʪʝ ʠʣʠ ʧʦ-ʜʝʪʘʡʣʥʠʪʝ ʥʠʚʘ. 

ʉʲʱʦ ʪʘʢʘ, ʢʨʠʪʝʨʠʠʪʝ ʦʪ ʧʦ-ʦʙʦʙʱʝʥʠʪʝ ʥʠʚʘ ï ʧʨʠʤʝʨʥʦ ʥʠʚʦ 2 ʠ ʯʘʩʪ 
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ʦʪ ʥʠʚʦ 3, ʝ ʚ̡ʟʤʦʞʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʩʘʤʦʦʮʝʥʢʘ. ʂʨʠʪʝʨʠʠʪʝ ʦʪ ʥʘʡ-

ʜʝʪʘʡʣʥʦʪʦ ʥʠʚʦ 4 ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ ʝʢʩʧʝʨʪ ï 

ʣʠʮʝʥʟʠʨʘʥ ʚʲʥʝhʥ ʦʮʝʥʠʪʝʣ, ʢʦʡʪʦ ʧʦʜʛʦʪʚʷ ʩʧʝʮʠʘʣʥʠ ʠʥʪʝʨʚʶʪʘ ʦʪ 

ʪʠʧ Ăʣʠʮʝ ʚ ʣʠʮʝñ, ʟʘ ʜʘ ʦʧʨʝʜʝʣʠ ʢʨʘʡʥʘ ʦʮʝʥʢʘ ʧʦ ʚʩʝʢʠ ʦʪ ʢʨʠʪʝʨʠʠʪʝ. 

ɺʘʞʝʥ ʤʦʤʝʥʪ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ 

ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ ʝ ʚ ʥʘʯʘʣʦʪʦ ʜʘ ʩʝ ʠʟʚʲʨʰʠ ʧʘʟʘʨʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʦʪ ʥʦʚʦʪʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ. 

5. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥ ʥʘ ʠʟʠʩʢʚʘʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ 

ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʨʢʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʟʚʲʨʰʝʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʝʧʝʥ 

ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠ̫. 

ʅʘʩʦʢʠ: ʆʙʦʙʱʘʚʘʥʝ ʥʘ ʦʮʝʥʢʠʪʝ ʠ ʥʘʙʝʣʷʟʚʘʥʝ ʥʘ ʦʩʥʦʚʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʦʜʭʦʜʷʱʠ ʧʨʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʧʨʝʧʦʨʲʢʠ 

ʟʘ ʨʝʘʣʠʟʘʮʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʩʲʛʣʘʩʥʦ ʤʦʜʝʣʘ ĂOpen Digital Maturity Modelñ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠ̫ʪʘ ĂOpen ROADSñ ʩʪʝʧʝʥʪʘ ʥʘ ʠʟʠʩʢʚʘʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ʤʦʞʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʦʪ ʧʦʢʘʟʘʪʝʣʠ ʚ hʝʩʪ ʦʩʥʦʚʥʠ ʦʙʣʘʩʪʠ ï ʠʟʤʝʨʝʥʠʷ, 

ʢʦʠʪʦ ʮʝʣʷʪ ʫʣʘʚʷʥʝʪʦ ʥʘ ʚʩʠʯʢʠ ʘʩʧʝʢʪʠ ʥʘ ʜʠʛʠʪʘʣʥʘ ʟʨʷʣʦʩʪ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ (Open ROADS, 2019): ʉʪʨʘʪʝʛʠʯʝʩʢʘ ʜʠʥʘʤʠʢʘ; 

ʅʘʩʦʯʝʥʦʩʪ ʢʲʤ ʢʣʠʝʥʪʠʪʝ; ɼʠʛʠʪʘʣʥʘ ʢʫʣʪʫʨʘ, ʪʘʣʘʥʪ ʠ ʫʤʝʥʠʷ; 

ʀʥʦʚʘʮʠʠ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ; ɻʦʣʝʤʠ ʜʘʥʥʠ ʠ ʠʟʢʫʩʪʚʝʥ 

ʠʥʪʝʣʝʢʪ; ʊʝʭʥʦʣʦʛʠʯʥʦ ʣʠʜʝʨʩʪʚʦ. ʊʦʚʘ ʩʘ ʦʙʣʘʩʪʠ ʦʪ ʧʲʨʚʠ ʥʠʚʦ. 

ɺ̡ ʟʤʦʞʥʦ ʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʠ ʠʟʧʦʣʟʚʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ 

ʦʪ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʜʭʦʜʷʱʘ ʟʘ ʚʩʠʯʢʠ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʙʦʪʝʱʠ ʚ 

ʦʧʨʝʜʝʣʝʥ ʦʪʨʘʩʲʣ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ. ʇʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ 

ʦʪ ʧʦʢʘʟʘʪʝʣʠ ʝ ʜʘ ʠʟʤʝʨʚʘ ʥʠʚʦʪʦ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 

ʩʲʱʝʩʪʚʫʚʘʱʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʘʢʪʦ ʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ 

ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ. 
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ɻʃɸɺɸ ʊʈɽʊɸ. ʇʈʆɽʂʊʀʈɸʅɽ ʀ ʄʆɼɽʃʀʈɸʅɽ ʅɸ 

ɹʀɿʅɽʉ ʇʈʆʎɽʉʀ ɿɸ ɼʀɻʀʊɸʃʀɿɸʎʀʗ 

3.1. ʄʝʪʦʜʦʣʦʛʠʯʥʠ ʦʩʥʦʚʠ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ-

ʪʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ɼʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠ̫  ʥʘ ʬʠʨʤʘʪʘ ʦʢʘʟʚʘ ʩʠʣʥʦ ʚʣʠʷʥʠʝ 

ʚʨ̡ʭʫ ʨʝʦʨʛʘʥʠʟʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ 

ʩʝ ʟʘʙʝʣʷʟʚʘ ʚʩʝ ʧʦ-ʰʠʨʦʢʦ ʥʘʚʣʠʟʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʩʚʲʨʟʘʥʠ ʩ 

ʘʥʘʣʠʪʠʯʥʦʩʪ, ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʟʥʘʥʠʝ. ɿʘ ʜʘ ʤʦʛʘʪ ʜʘ 

ʠʟʚʣʠʯʘʪ ʤʘʢʩʠʤʘʣʥʘ ʧʦʣʟʘ ʦʪ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʤʧʘʥʠʠʪʝ ʩʝ ʩʪʨʝʤʷʪ 

ʜʘ ʛʠ ʠʥʪʝʛʨʠʨʘʪ ʚ ʝʞʝʜʥʝʚʥʦ ʠʟʧʲʣʥʷʚʘʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ɺ ʨʝʟʫʣʪʘʪ 

ʥʘ ʪʦʚʘ ʩʝ ʟʘʙʝʣʷʟʚʘ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʩʠʣʥʦ 

ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʨʦʮʝʩʠ ʢʲʤ ʧʦ-ʛʲʚʢʘʚʠ ʧʨʦʮʝʩʠ, ʚ ʢʦʠʪʦ ʚʟʝʤʘʥʝʪʦ ʥʘ 

ʨʝh ʝʥʠʷ ʩʝ ʙʘʟʠʨʘ ʥʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ ʠʣʠ ʧʨʘʚʠʣʘ. ʊʝʟʠ ʪʝʥʜʝʥʮʠʠ ʩʝ 

ʦʪʥʘʩʷʪ ʟʘ ʚʩʠʯʢʠ ʠʢʦʥʦʤʠʯʝʩʢʠ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʟʘ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʥʝʜʚʠʞʠʤʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʣʦʛʠʩʪʠʢʘʪʘ. 

ɺʲʟʥʠʢʚʘ ʦʙʘʯʝ ʧʨʦʙʣʝʤ ʟʘ ʠʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʪʘʢʠʚʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. 

ɽʜʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʧʲʣʥʘ ʜʝʬʠʥʠʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ 

ʠʥʪʝʥʟʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʟʥʘʥʠʝ (knowledge intensive 

processes ï KiPs), ʢʘʢʪʦ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʪʝʭʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝ 

ʧʨʝʜʣʦʞʝʥʘ ʧʨʝʟ 2015 ʦʪ ʛʨʫʧʘ ʘʚʪʦʨʠ (Ciccio, Marrela, & Russo, 2015). ɺ 

ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʚʲʟʧʨʠʝʪʦ ʩʣʝʜʥʦʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘ KiPs ʦʪ Vaculin, Hull 

ʠ ʜʨ. (Vaculin, et al., 2011), ʢʘʪʦ Ăʧʨʦʮʝʩʠ, ʯʠʝʪʦ ʧʦʚʝʜʝʥʠʝ ʠ ʠʟʧʲʣʥʝʥʠʝ 

ʟʘʚʠʩʷʪ ʩʠʣʥʦ ʦʪ ʝʢʩʧʝʨʪʠ ʧʦ ʟʥʘʥʠʝʪʦ (knowledge workers), ʢʦʠʪʦ ʦʪ 

ʩʚʦʷ ʩʪʨʘʥʘ ʚʟʠʤʘʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʷ, ʙʘʟʠʨʘʥʠ ʥʘ ʟʥʘʥʠʝñ. ɿʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʷʩʪʦʪʦ ʥʘ KiPs ʧʨʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, 

ʘʚʪʦʨʠʪʝ ʢʣʘʩʠʬʠʮʠʨʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʣʝʜʥʠʪʝ ʢʘʪʝʛʦʨʠʠ: 

a. ʉʪʨʫʢʪʫʨʠʨʘʥʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʷʩʥʦ ʜʝʬʠʥʠʨʘʥʘ ʣʦʛʠʢʘ; 
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b. ʉʪʨʫʢʪʫʨʠʨʘʥʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʠʟʢʣʯʁʝʥʠʷ (ad-hoc 

exceptions); 

c. ʅʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʨʦʮʝʩʠ ʩ ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʩʝʛʤʝʥʪʠ; 

d. ʉʣʘʙʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʨʦʮʝʩʠ; 

e. ʅʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʧʨʦʮʝʩʠ. 

ʇʨʝʜʣʦʞʝʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʫʩʣʫʛʘ Ăʄʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʚ ʢʦʠʪʦ ʧʨʦʮʝʩʠ, ʝʣʝʤʝʥʪʠʪʝ ʩʘ 

ʦʪʜʝʣʥʠ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠñ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʬʠʨʤʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ, ʢʦʠʪʦ ʦʙʤʠʩʣʷʪ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʚʩʠʯʢʠ 

ʠʣʠ ʯʘʩʪ ʦʪ ʦʧʝʨʘʪʠʚʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʎʝʣʪʘ ʥʘ ʧʨʝʜʣʘʛʘʥʘʪʘ ʫʩʣʫʛʘ 

ʝ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʪʚʲʨʜʝʥʠ ʤʝʪʦʜʦʣʦʛʠʠ ʢʘʪʦ BPMN (Business Process 

Model and Notation (OMG, 2011)). ʇʨʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʩʝ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ 

ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʥʦʩʪʠ. 

ɼʝʡʥʦʩʪʪʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʦʪʥʦʩʠʪʝʣʥʦ ʩʘʤʦʩʪʦʷʪʝʣʝʥ 

ʢʦʤʧʦʥʝʥʪ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ ʨʘʟʣʠʯʥʠ ʘʢʪʴʦʨʠ 

(ʩʣʫʞʠʪʝʣʠ, ʩʦʬʪʫʝʨʥʠ ʧʨʦʛʨʘʤʠ ʠ ʜʨ.) ʠ ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʘ ʩ 

ʜʨʫʛʠ ʢʦʤʧʦʥʝʥʪʠ ʯʨʝʟ ʠʥʠʮʠʠʨʘʥʝ, ʧʨʝʭʚʲʨʣʷʥʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠ 

ʦʙʤʝʥ ʥʘ ʩʲʦʙʱʝʥʠʷ. 

ɺ ʧʨʦʮʝʩʘ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʠ ʥʦʪʘʮʠʷʪʘ CMMN (Case Management Model and Notation 

(OMG, 2016)). ʚ ʜʦʧʲʣʥʝʥʠʝ ʥʘ BPMN. ɸʚʪʦʨʠʪʝ Zensen ʠ Kuster (Zensen 

& Kuster, 2018) ʨʘʟʛʣʝʞʜʘʪ ʜʚʝʪʝ ʥʦʪʘʮʠʠ, ʧʨʝʜʣʘʛʘʥʠ ʦʪ OMG (Object 

Management Group), ʢʘʪʦ ʧʨʘʚʷʪ ʩʨʘʚʥʝʥʠʝ ʩ ʦʛʣʝʜ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʠʤ 

ʧʨʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʛʲʚʢʘʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. BPMN ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ ʩ ʷʩʥʦ ʠʟʨʘʟʝʥʘ ʩʪʨʫʢʪʫʨʘ, ʜʦʢʘʪʦ CMMN ʝ 

ʨʘʟʰʠʨʝʥʠʝ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ, ʩ ʠʥʪʝʥʟʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʠ 

ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʟʥʘʥʠʝ (KiPs). ɿʘ ʮʝʣʠʪʝ ʥʘ ʩʨʘʚʥʠʪʝʣʥʠʷ ʘʥʘʣʠʟ ʘʚʪʦʨʠʪʝ 

ʤʦʜʝʣʠʨʘʪ ʧʨʦʮʝʩʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʦʤʧʦʥʝʥʪʠ, ʩ 
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ʠʟʧʦʣʟʚʘʥʝ ʥʘ BPMN ʠ CMMN. ɺ ʨʝʟʫʣʪʘʪ ʩʘ ʬʦʨʤʫʣʠʨʘʥʠ ʩʣʝʜʥʠʪʝ 

ʧʨʝʧʦʨʲʢʠ: 

a. BPMN ʝ ʧʦʜʭʦʜʷʱ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʩ ʤʘʣʢʠ ʚʘʨʠʘʮʠʠ ʠ ʦʧʮʠʠ. ɿʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʛʲʚʢʘʚʠ ʧʨʦʮʝʩʠ 

ʤʦʞʝ ʜʘ ʩʝ ʜʦʙʘʚʷʪ ʪ.ʥʘʨ. ad-hoc ʧʦʜʧʨʦʮʝʩʠ, ʥʦ ʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 

ʠʟʨʠʯʥʦ ʦʙʚʲʨʟʘʥʠ ʩ ʫʧʨʘʚʣʝʥʩʢʠʷ ʠʤʧʝʨʘʪʠʚʝʥ ʧʦʪʦʢ. 

b. BPMN e ʧʦ-ʜʦʙʲʨ ʧʨʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʜʚʫʧʦʩʦʯʥʘ ʢʦʤʫʥʠʢʘʮʠʷ 

ʠ ʩʲʙʠʪʠʷ. ʉʲʙʠʪʠʷʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘʝʜʥʦ ʩʲʩ ʟʘʜʘʯʠʪʝ. ʅʦʪʘʮʠʷʪʘ ʥʝ 

ʧʦʟʚʦʣʷʚʘ ʜʠʨʝʢʪʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʲʙʠʪʠʝ ʠ ʜʘʥʥʠ. ʉ̡ ʙʠʪʠʷʪʘ 

ʤʦʛʘʪ ʜʘ ʩʪʘʨʪʠʨʘʪ ʧʨʦʮʝʩʠ. 

c. CMMN ʝ ʧʦ-ʜʦʙʨʘ ʘʣʪʝʨʥʘʪʠʚʘ, ʢʦʛʘʪʦ ʩʝ ʤʦʜʝʣʠʨʘʪ ʧʨʦʮʝʩʠ ʩ 

ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʛʲʚʢʘʚʦʩʪ ʠ ʚʘʨʠʘʮʠʠ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʠ 

ʤʘʨhʨʫʪʠʟʠʨʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠʪʝ. ʄʘʨʰʨʫʪʠʟʠʨʘʥʝʪʦ ʤʦʞʝ ʜʘ ʝ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʝʬʠʥʠʨʘʥʦ ʠʣʠ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ ʫʧʨʘʚʣʷʚʘʱʠʷ ʢʘʟʫʩʘ 

(case worker). ɽʪʘʧʠʪʝ ʧʨʠ CMMN ʤʦʛʘʪ ʜʘ ʧʨʝʜʩʪʘʚʷʪ ʣʦʛʠʯʝʩʢʠ 

ʨʘʙʦʪʥʠ ʝʜʠʥʠʮʠ ʙʝʟ ʠʟʨʠʯʥʦ ʤʘʨʰʨʫʪʠʟʠʨʘʥʝ. ɿʘ ʚʠʩʦʢʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠ 

ʧʨʦʮʝʩʠ CMMN ʧʨʝʜʦʩʪʘʚʷ ʢʦʤʧʦʥʝʥʪ process task, ʢʦʝʪʦ ʠʛʨʘʝ ʨʦʣʷʪʘ 

ʥʘ ʠʟʨʠʯʥʘ ʚʨʲʟʢʘ ʢʲʤ BPMN. 

d. BPMN ʠ CMN ʤʦʛʘʪ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘʪ ʫʩʧʝʰʥʦ ʟʘ ʤʦʜʝʣʠʨʘʥʝ 

ʥʘ ʢʘʢʪʦ ʥʘ ʩʠʣʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠ, ʪʘʢʘ ʠ ʥʘ ʛʲʚʢʘʚʠ ʧʨʦʮʝʩʠ. 

ʇʨʝʜʠʤʩʪʚʘʪʘ ʥʘ CMMN ʧʨʝʜ BPMN ʧʨʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʛʲʚʢʘʚʠ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʠ ʦʪ (Neskovic & Kirchner, 2016). ɸʚʪʦʨʠʪʝ 

ʠʟʩʣʝʜʚʘʪ ʢʘʢ ʢʦʥʪʝʢʩʪʥʦ ʦʨʠʝʥʪʠʨʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʮʝʩʠʪʝ ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʛʲʚʢʘʚʦ ʠʟʧʲʣʥʝʥʠʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ɿʘ 

ʠʣʁʩʪʨʠʨʘʥʝ ʥʘ ʘʚʪʦʨʦʚʠʪʝ ʠʜʝʠ ʝ ʠʟʧʦʣʟʚʘʥ ʧʨʠʤʝʨ ʦʪ ʦʙʣʘʩʪʪʘ ʥʘ 

ʟʜʨʘʚʝʦʧʘʟʚʘʥʝʪʦ. ɸʚʪʦʨʠʪʝ ʧʦʩʦʯʚʘʪ, ʯʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʥʝ ʩʝ 

ʠʟʧʲʣʥʚ̫ʘʪ ʠʟʦʣʠʨʘʥʦ, ʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʷʢʘʢʲʚ ʢʦʥʪʝʢʩʪ. ʉʣʝʜʦʚʘʪʝʣʥʦ 

ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʛʲʚʢʘʚʠ ʧʨʦʮʝʩʠ ʠʟʠʩʢʚʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʢʦʥʪʝʢʩʪʘ ʯʨʝʟ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʢʦʥʪʝʢʩʪʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʚʲʨʭʫ ʭʦʜʘ ʥʘ 
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ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʇʨʠ ʨʘʟʛʣʝʞʜʘʥʠʷ ʢʘʟʫʩ, ʘʚʪʦʨʠʪʝ 

ʧʨʝʜʣʘʛʘʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʦʥʪʝʡʥʝʨʠ (CaseFileItems) ʠ ʪʘʙʣʠʮʠ ʩ ʧʨʘʚʠʣʘ 

(ApplicabilityRules), ʢʦʠʪʦ ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʟʘʜʘʯʠ ʠ 

ʧʦʜʧʨʦʮʝʩʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʧʨʝʜʝʣʝʥ ʢʦʥʪʝʢʩʪ. 

ɸʚʪʦʨʠ ʢʘʪʦ Tsakaidis, Vergis, Kougka ʠ Gounaris (Tsakalidis, 

Vergidis, Kougka, & Gounaris, 2019) ʠʟʩʣʝʜʚʘʪ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʥʘ BPMN 

ʤʦʜʝʣʠ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʨʝʜʠʟʘʡʥʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ɺ ʩʚʦʷʪʘ 

ʧʫʙʣʠʢʘʮʠʷ ʪʝ ʧʨʝʜʣʘʛʘʪ ʤʝʭʘʥʠʟʲʤ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʝʬʝʢʪʠʚʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʯʨʝʟ 

BPMN ʤʦʜʝʣʠ. ʄʝʭʘʥʠʟʤʲʪ, ʩʧʦʨʝʜ ʘʚʪʦʨʠʪʝ, ʚʢʣʶʯʚʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧʘ 

ʥʘ ʤʦʜʝʣʘ, ʤʝʪʨʠʢʠ ʟʘ ʢʦʤʧʣʝʢʩʥʦʩʪ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ 

ʨʘʟʛʣʝʞʜʘʥʠʷ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩ, ʢʘʪʦ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʧʦʟʚʦʣʷʚʘʪ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʜʘ ʟʘʜʘʚʘʪ ʮʝʣʝʚʠ ʧʨʘʛʦʚʝ ʟʘ ʢʦʤʧʣʝʢʩʥʦʩʪ. ʇʨʠʣʘʛʘʥʝʪʦ 

ʥʘ ʥʘʙʦʨ ʦʪ ʢʨʠʪʝʨʠʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʧʦʜʭʦʜʷʱʠ ʟʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʧʦʟʚʦʣʷʚʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʞʝʣʘʥʘʪʘ ʩʪʝʧʝʥ ʥʘ 

ʬʦʨʤʘʣʠʟʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʇʨʝʜʣʦʞʝʥʠʪʝ 

ʢʨʠʪʝʨʠʠ ʚʢʣʶʯʚʘʪ: ʪʠʧʘ ʥʘ ʤʦʜʝʣʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʦʜʝʣʘ, ʢʦʠʪʦ 

ʧʦʜʣʝʞʘʪ ʥʘ ʦʧʪʠʤʠʟʘʮʠʷ, ʩʪʨʫʢʪʫʨʠʨʘʥʦʩʪʪʘ ʥʘ ʤʦʜʝʣʘ ʠ 

ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ ʤʦʜʝʣʘ. 

ʂʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ BPMN ʤʦʜʝʣʠʪʝ ʯʝʩʪʦ ʩʝ ʷʚʷʚʘ ʩʝʨʠʦʟʥʘ 

ʧʨʝʯʢʘ ʧʨʠ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʪʘ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠʪʝ. ɸʚʪʦʤʘʪʠʟʠʨʘʥ ʤʦʜʝʣ ʟʘ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ BPMN ʤʦʜʝʣ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩ ʝ ʧʨʝʜʣʦʞʝʥ ʦʪ (Ramos-Merino, Ćlvarez-Sabucedo, Santos-

Gago, & Arriba-P®rez, 2019). ɺ ʩʚʦʝʪʦ ʠʟʩʣʝʜʚʘʥʝ ʪʝ ʧʨʝʜʣʘʛʘʪ ʜʚʫ-

ʩʪʲʧʢʦʚ ʠʪʝʨʘʪʠʚʝʥ ʘʣʛʦʨʠʪʤ̡ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ ʤʦʜʝʣʘ. 

ɸʣʛʦʨʠʪʲʤʲʪ ʩʣʝʜʚʘ ʝʚʨʠʩʪʠʯʝʥ ʧʦʜʭʦʜ, ʢʦʡʪʦ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʭʨʘʥʠʣʠʱʝ ʟʘ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʰʘʙʣʦʥʠ (Pattern 

Repository). ʂʦʥʮʝʧʮʠʷʪʘ ʟʘ ʦʧʨʦʩʪʷʚʘʥʝ ʩʝ ʙʘʟʠʨʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʤʘʣʢʠ ʧʦʜʣʝʞʘʱʠ ʥʘ ʨʝʜʫʮʠʨʘʥʝ ʰʘʙʣʦʥʠ ʠ ʟʘʤʝʩʪʚʘʥʝʪʦ ʠʤ ʩ ʪʝʭʥʠ 
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ʦʧʪʠʤʠʟʠʨʘʥʠ ʚʝʨʩʠʠ. ʇʨʝʜʣʦʞʝʥʠʷʪ ʦʪ ʘʚʪʦʨʠʪʝ ʧʦʜʭʦʜ ʝ ʘʧʨʦʙʠʨʘʥ 

ʚ̡ ʨʭʫ 8102 ʢʘʟʫʩʠ ʦʪ ʜʝʡʩʪʚʠʪʝʣʥʠ BPMN ʤʦʜʝʣʠ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. 

ʇʨʦʮʝʜʫʨʘʪʘ ʧʦ ʦʧʨʦʩʪʷʚʘʥʝ ʮʝʣʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʚʝ ʛʣʘʚʥʠ ʮʝʣʠ, 

ʘ ʠʤʝʥʥʦ: ʧʦʩʪʠʛʘʥʝ ʥʘ ʠʟʯʠʩʪʝʥʦ ʠ ʣʝʩʥʦ ʟʘ ʨʘʟʙʠʨʘʥʝ ʛʨʘʬʠʯʥʦ 

ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʠ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩʥʦʩʪʪʘ ʥʘ 

ʤʦʜʝʣʘ, ʘ ʦʪʪʘʤ ʠ ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʥʝʛʦʚʘʪʘ ʩʦʬʪʫʝʨʥʘ ʨʝʘʣʠʟʘʮʠʷ. 

ɸʚʪʦʨʠʪʝ ʠʟʪʲʢʚʘʪ, ʯʝ ʦʧʪʠʤʠʟʠʨʘʥʘʪʘ ʚʝʨʩʠʷ ʥʘ BPMN ʤʦʜʝʣʘ ʱʝ 

ʜʦʚʝʜʝ ʜʦ ʧʦ-ʝʬʝʢʪʠʚʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ process mining 

ʩʦʬʪʫʝʨ ʠ ʪʝʭʥʠʢʠ ʟʘ ʘʥʘʣʠʪʠʯʥʦʩʪ. 

ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ, ʘʚʪʦʨʠʪʝ ʧʨʦʝʢʪʠʨʘʪ 

ʭʨʘʥʠʣʠʱʝ, ʩʲʜʲʨʞʘʱʦ ʧʦʜʨʝʜʝʥʠ ʜʚʦʡʢʠ ʰʘʙʣʦʥʠ. ɺʩʷʢʘ ʦʪ ʪʝʟʠ 

ʜʚʦʡʢʠ ʩʝ ʩʲʩʪʦʠ ʦʪ ʢʦʤʧʣʝʢʩʥʘ ʠ ʦʧʨʦʩʪʝʥʘ ʚʝʨʩʠʷ. ʍʨʘʥʠʣʠʱʝʪʦ ʩʝ 

ʠʟʧʦʣʟʚʘ ʥʘ ʧʦ-ʢʲʩʝʥ ʝʪʘʧ ʦʪ ʘʣʛʦʨʠʪʲʤʘ ʟʘ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ ʚʩʝʢʠ BPMN 

ʤʦʜʝʣ. 

ɸʣʛʦʨʠʪʲʤʲʪ ʟʘ ʦʧʨʦʩʪʷʚʘʥʝ ʚʢʣʶʯʚʘ ʜʚʘ ʝʪʘʧʘ. ʅʘ ʧʲʨʚʠʷ ʝʪʘʧ 

ʩʝ ʛʝʥʝʨʠʨʘ ʥʦʚʘ ʚʝʨʩʠʷ ʥʘ ʤʦʜʝʣʘ ʯʨʝʟ ʧʨʝʤʘʭʚʘʥʝ ʥʘ 

ʥʝʞʝʣʘʥʠʪʝ/ʠʟʣʠʰʥʠʪʝ ʟʘʜʘʯʠ. ʅʘ ʩʣʝʜʚʘʱʠʷ ʝʪʘʧ ʪʦʟʠ ʥʦʚ ʤʦʜʝʣ ʩʝ 

ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʚʭʦʜ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʦʧʪʠʤʠʟʠʨʘʥʘʪʘ ʚʝʨʩʠʷ ʢʘʪʦ ʩʝ 

ʠʟʧʲʣʥʷʚʘ ʠʪʝʨʘʪʠʚʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠʪʝ ʰʘʙʣʦʥʠ 

ʦʪ ʭʨʘʥʠʣʠʱʝʪʦ. ʂʘʪʦ ʨʝʟʫʣʪʘʪ ʩʝ ʧʦʣʫʯʘʚʘ ʥʦʚʘ ʦʧʨʦʩʪʝʥʘ ʚʝʨʩʠʷ ʥʘ 

ʤʦʜʝʣʘ, ʘʢʦ ʝ ʚʲʟʤʦʞʥʦ. ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʝ ʧʨʝʜʣʦʞʝʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʬʦʨʤʘʣʝʥ ʧʨʦʛʨʘʤʝʥ ʝʟʠʢ (Java) ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʜʚʦʡʢʠʪʝ ʰʘʙʣʦʥʠ. 

ʄʦʜʠʬʠʢʘʮʠʷ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ, ʦʩʥʦʚʘʥʘ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʧʦʪʦʮʠ (flow-based methodology) ʝ 

ʧʨʝʜʣʦʞʝʥʘ ʦʪ (Al-Fedaghi, 2017). ʇʦʪʦʮʠʪʝ (flowthings) ʩʘ ʜʝʬʠʥʠʨʘʥʠ 

ʦʪ ʘʚʪʦʨʘ ʢʘʪʦ Ăʥʝʱʘñ, ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ, ʧʫʩʢʘʪ, ʪʨʘʥʩʬʝʨʠʨʘʪ, 

ʦʙʨʘʙʦʪʚʘʪ ʠ ʧʦʣʫʯʘʚʘʪ ʠ ʚ ʪʘʟʠ ʚʨʲʟʢʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʩʣʝʜʥʠʪʝ ʝʪʘʧʠ ʥʘ 

ʧʦʪʦʯʥʘʪʘ ʤʘʰʠʥʘ (flow-machine): 

a. ʇʨʠʩʪʠʛʘʥʝ ( Arrive) ï ʧʦʪʦʢʲʪ ʜʦʩʪʠʛʘ ʜʦ ʜʘʜʝʥ ʧʨʦʮʝʩ; 
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b. ʇʨʠʝʤʘʥʝ (Accepted) ï ʧʦʪʦʢʲʪ ʩʝ ʚʘʣʠʜʠʨʘ ʟʘ ʧʦʩʣʝʜʚʘʱʘ 

ʦʙʨʘʙʦʪʢʘ; 

c. ʆʙʨʘʙʦʪʚʘʥʝ (Processed) ï ʦʜʦʙʨʝʥʠʷʪ ʧʦʪʦʢ ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ 

ʥʷʢʘʢʲʚ ʚʠʜ ʪʨʘʥʩʬʦʨʤʘʮʠʷ; 

d. ʇʫʩʢʘʥʝ (Released) ï ʦʙʨʘʙʦʪʝʥʠʷʪ ʧʦʪʦʢ ʩʝ ʤʘʨʢʠʨʘ ʢʘʪʦ 

ʛʦʪʦʚ ʟʘ ʠʟʧʨʘʱʘʥʝ ʦʪ ʧʨʦʮʝʩʘ; 

e. ʊʨʘʥʩʬʝʨʠʨʘʥʝ (Transferred) ï ʠʟʧʨʘʘɦʥʝ ʠʟʚʲʥ ʨʘʤʢʠʪʝ ʥʘ 

ʤʘʰʠʥʘʪʘ (ʧʨʦʮʝʩʘ); 

f. ʉʲʟʜʘʚʘʥʝ (Created) ï ʩʟ̡ʜʘʚʘʥʝ ʥʘ ʥʦʚ ʧʦʪʦʢ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʧʨʦʮʝʩ (ʤʘʰʠʥʘ); 

g. ʉʲʭʨʘʥʷʚʘʥʝ (Storage) ï ʜʦʧʲʣʥʠʪʝʣʝʥ ʝʪʘʧ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ 

ʥʘ ʩʲʭʨʘʥʝʥʠʝʪʦ ʥʘ ʧʦʪʦʮʠʪʝ. 

ʄʝʪʦʜʦʣʦʛʠʷʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʦʪʦʮʠ ʤʦʞʝ 

ʫʩʧʝʰʥʦ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʧʨʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ. ʇʨʠ ʪʦʚʘ ʯʨʝʟ Ăʧʦʪʦʮʠñ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʝʜʩʪʘʚʠ ʥʝ ʩʘʤʦ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠ, ʥʦ ʠ ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʠ, 

ʨʝʩʫʨʩʠ, ʧʨʦʜʫʢʮʠʷ ʠ ʜʨ. 

ʇʨʝʛʣʝʜʲʪ ʥʘ ʤʝʪʦʜʦʣʦʛʠʯʥʠʪʝ ʦʩʥʦʚʠ ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʧʦʢʘʟʚʘ, ʯʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʝ 

ʩʣʦʞʝʥ ʤʥʦʛʦʩʧʝʢʪ̡ʨʝʥ ʧʨʦʮʝʩ. ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʧʲʣʥʦ ʦʪʨʘʟʷʚʘʥʝ ʥʘ 

ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ ʝʬʝʢʪʠʚʥʦ ʦʧʪʠʤʠʟʠʨʘʥʝ ʠ ʨʝʠʥʞʝʥʝʥʨʠʥʛ ʧʨʝʜʣʘʛʘʤʝ 

ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʜʚʘ ʦʩʥʦʚʥʠ ʤʦʜʝʣʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʇʲʨʚʠʪ̫ 

ʨʘʟʛʣʝʞʜʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʥʦʩʪʠ, ʘ ʚʪʦʨʠʷʪ ʢʘʪʦ 

ʩ̡ ʚʢʫʧʥʦʩʪ ʦʪ ʙʠʟʥʝʩ ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ. ʊʝʟʠ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʷʪ 

ʨʘʟʣʠʯʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʚʲʨʭʫ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʥʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʣʝʜʚʘ 

ʜʘ ʙʲʜʘʪ ʦʙʚʲʨʟʘʥʠ ʠ ʩʠʥʭʨʦʥʠʟʠʨʘʥʠ, ʢʘʪʦ ʩʝ ʧʨʝʧʦʨʯ̡ʚʘ ʠʟʛʨʘʞʜʘʥʝʪʦ 

ʠ ʥʘ ʜʚʘʪʘ ʤʦʜʝʣʘ. ʊʦʚʘ ʱʝ ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʜʝʷʪʘ ʟʘ 
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ʜʚʠʞʝʥʠʝ ʥʘ ʧʦʪʦʮʠʪʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʙʠʟʥʝʩ ʦʙʝʢʪʠʪʝ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

 

3.2. ʇʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ ʝʣʝʤʝʥʪʠ 

ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ 

ʇʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʠʟʠʩʢʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʨʘʟʨʘʙʦʪʝʥʘ ʠ ʚʲʟʧʨʠʝʪʘ ʚʠʟʠʷ ʠ 

ʩʪʨʘʪʝʛʠʷ ʟʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʩʦ̡ʪʚʝʪʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ. ɿʘ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʧʨʝʜʣʘʛʘʤʝ ʧʨʝʤʠʥʘʚʘʥʝ 

ʧʨʝʟ ʩʣʝʜʥʠʪʝ ʝʪʘʧʠ: 

1. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʩʪʨʘʪʝʛʠ ̫ʟʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʊʫʢ ʤʦʞʝ ʜʘ ʩʝ ʠʟʭʦʜʠ ʦʪ ʜʝʬʠʥʠʨʘʥʠʪʝ ʢʦʨʧʦʨʘʪʠʚʥʠ 

ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʠʣʠ ʨʘʟʚʠʪʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠ.̫ 

2. ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʢʣʶʯʦʚʠ ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ (KPI) ʟʘ 

ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ KPI ʩ ʢʦʨʧʦʨʘʪʠʚʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

3. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ, 

ʫʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʢʲʤ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʫʩʣʦʚʠʷ ʟʘ 

ʠʥʠʮʠʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ, ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʚʭʦʜʘ, ʠʟʭʦʜʘ ʥʘ 

ʧʨʦʮʝʩʘ, ʫʩʣʦʚʠʷ ʟʘ ʢʨʘʡ ʥʘ ʧʨʦʮʝʩʘ, ʠʟʠʩʢʚʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʜʨ. 

4. ʉʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ 

ʜʝʡʥʦʩʪʠ. 

5. ʆʧʠʩʘʥʠʝ ʥʘ ʚʩʷʢʘ ʜʝʡʥʦʩʪ ʚ ʩʣʝʜʥʠʷ ʬʦʨʤʘʪ: ʠʤʝ ʥʘ 

ʜʝʡʥʦʩʪʪʘ, ʠʥʠʮʠʘʪʦʨ, ʠʟʧʲʣʥʠʪʝʣ, ʣʦʛʠʢʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ, ʠʟʧʦʣʟʚʘʥʠ 

ʨʝʩʫʨʩʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʨʝʟʫʣʪʘʪ, ʥʘʯʘʣʥʠ ʠ ʢʨʘʡʥʠ ʩʲʙʠʪʠʷ, 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ. 

6. ʉʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

BPMN. 

7. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ, 

ʢʦʠʪʦ ʧʦʜʣʝʞʘʪ ʥʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʝ ʠ/ʠʣʠ ʦʧʪʠʤʠʟʠʨʘʥʝ. ʊʦʟʠ ʝʣʝʤʝʥʪ 

ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʙʚʲʨʞʝ ʩ ʦʧʨʝʜʝʣʝʥʘʪʘ ʩʪʝʧʝʥ ʥʘ ʠʟʠʩʢʚʘʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠ̫ 

ï ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʜʠʬʝʨʝʥʮʠʨʘʥʝ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʮʠʬʨʦʚʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ, ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩ ʦʛʣʝʜ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʥʦʚʦ ʙʠʟʥʝʩ ʨʝʰʝʥʠʝ. 

8. ʈʝʠʥʞʝʥʝʨʠʥʛ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ. 

9. ʀʟʛʦʪʚʷʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ. 

10. ʈʘʟʨʘʙʦʪʢʘ ʥʘ ʨʘʤʢʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚ ʜʝʡʥʦʩʪʠʪʝ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʘʪʝʨʠʘʣʥʠ, ʯʦʚʝʰʢʠ, 

ʥʝʤʘʪʝʨʠʘʣʥʠ ʨʝʩʫʨʩʠ. 

11. ʆʙʩʞ̡ʜʘʥʝ ʥʘ ʤʦʜʝʣʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʩ ʝʢʩʧʝʨʪʠ ʦʪ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʝʚʝʥʪʫʘʣʥʠ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʟʘ ʫʩʧʝʰʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʧʨʝʜʣʦʞʝʥʠʪʝ ʝʪʘʧʠ, ʝ ʥʝʦʙʭʦʜʠʤʦ ʠʥʪʝʥʟʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʧʦ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ɺ ʝʢʠʧʘ ʦʪ ʝʢʩʧʝʨʪʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʩʣʝʜʚʘ 

ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʙʠʟʥʝʩ ʧʦʪʨʝʙʠʪʝʣʠ, ʟʘʧʦʟʥʘʪʠ ʩ ʜʝʡʥʦʩʪʠʪʝ ʚ ʩʲʩʪʘʚʘ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʤʝʥʠʜʞʲʨʠ ʦʪ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʯʠʷʪʦ 

ʜʝʡʥʦʩʪ ʩʝ ʚʣʠʷʝ ʧʨʷʢʦ ʠʣʠ ʠʥʜʠʨʝʢʪʥʦ ʦʪ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, 

ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʢʘʢʪʦ ʠ ʚʩʠʯʢʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʣʠʮʘ. 

ʆʩʦʙʝʥʦ ʪʷʩʥʦ ʝ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʥʘ ʝʪʘʧʠ 1, 2, 3, 5, 7 ʠ 11. 

ɽʪʘʧʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʩʭʝʤʘʪʠʯʥʦ, ʦʪʯʠʪʘʡʢʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪʪʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ 

(ʚʠʞ ʬʠʛ. 3.1). 
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ʌʠʛʫʨʘ 3.1. ʉʪʨʫʢʪʫʨʘ ʠ ʤʝʞʜʠʥʥʠ ʨʝʟʫʣʪʘʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʠ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʯʠʠʪʦ ʝʣʝʤʝʥʪʠ ʩʘ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ. 

ʅʘ ʬʠʛʫʨʘʪʘ ʩʘ ʧʦʢʘʟʘʥʠ ʛʣʘʚʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ 

ʚʩʝʢʠ ʝʪʘʧ, ʦʙʦʟʥʘʯʝʥʠ ʩ ʙʫʢʚʠ ʦʪ A ʜʦ K. ʊʝʟʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ 

1.ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ɸ. ʇʨʠʦʨʠʪʝʟʠʨʘʥʠ ʢʨʠʪʠʯʥʠ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

2. ɼʝʬʠʥʠʨʘʥʝ ʥʘ KPI 

B. ʉʠʩʪʝʤʘ ʦʪ KPI, ʦʙʚʲʨʟʘʥʘ 

ʩʲʩ ʩʪʨʘʪʝʛʠʷʪʘ 

3. ʀʟʠʩʢʚʘʥʠʷ 

C. ʅʘʙʦʨ ʦʪ ʠʟʠʩʢʚʘʥʠʷ 

4. ʉʪʨʫʢʪʫʨʠʨʘʥʝ 

D. ʉʪʨʫʢʪʫʨʥʘ ʜʠʘʛʨʘʤʘ 

5. ʆʧʠʩʘʥʠʝ 

E. ʆʧʠʩʘʥʠʝ ʩʲʛʣʘʩʥʦ ʰʘʙʣʦʥ 

6. ʄʦʜʝʣʠʨʘʥʝ 

7. ɼʝʡʥʦʩʪʠ 

8. ʈʝʠʥʞʝʥʝʨʠʥʛ 

9. ʊʝʭʥʦʣʦʛʠʠ 

10. ʀʥʪʝʛʨʘʮʠʷ 

11. ʄʦʜʠʬʠʢʘʮʠʷ 

F. BPMN ʤʦʜʝʣ 

G. ɼʝʡʥʦʩʪʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

H. ʥʦʚ BPMN ʤʦʜʝʣ 

I.ʊʝʭʥʦʣʦʛʠʯʝʥ ʤʦʜʝʣ 

J. ʀʥʪʝʛʨʘʮʠʦʥʝʥ ʤʦʜʝʣ 

ɽʣʝʤʝʥʪʠ ʥʘ ʫʩʣʫʛʘ 4 ʈʝʟʫʣʪʘʪʠ 

K. ʄʦʜʠʬʠʮʠʨʘʥ ʤʦʜʝʣ 
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ʩʝ ʠʟʧʦʣʟʚʘʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʢʘʪʦ ʚʭʦʜ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠʷ 

ʝʣʝʤʝʥʪ ʠ ʪ.ʥ. ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚʩʝʢʠ ʝʣʝʤʝʥʪ ʩʝ ʙʘʟʠʨʘ ʥʝ ʩʘʤʦ 

ʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʦʢʘʟʘʥʠʷ ʚʭʦʜ, ʥʦ ʠ ʠʟʧʦʣʟʚʘ ʧʦʣʫʯʝʥʠʪʝ ʢʘʪʦ ʠʟʭʦʜ 

ʦʪ ʧʨʝʜʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠʟʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ. ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʦʪ 

ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʝ BPMN ʤʦʜʝʣ ʥʘ ʥʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʦʙʩʲʜʝʥ ʩ 

ʝʢʩʧʝʨʪʠ ʦʪ ʦʨʛʘʥʠʟʘʮʠʷʪʘ (ʨʝʟʫʣʪʘʪ K ʥʘ ʬʠʛ. 3.1). ɿʘ ʚʩʷʢʘ ʦʪ 

ʜʝʡʥʦʩʪʠʪʝ ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʩʝ ʧʨʝʜʦʩʪʘʚʷ ʜʝʪʘʡʣʥʦ 

ʦʧʠʩʘʥʠʝ (ʨʝʟʫʣʪʘʪ G), ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʩʝ ʠ ʩʝ ʧʨʝʜʣʘʛʘʪ ʧʦʜʭʦʜʷʱʠ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ (ʨʝʟʫʣʪʘʪ I) ʠ ʩʝ ʧʦʩʦʯʚʘʪ ʧʦʜʭʦʜʠʪʝ ʠ 

ʤʝʭʘʥʠʟʤʠʪʝ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʠʟʠʨʘʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

(ʨʝʟʫʣʪʘʪ I). 

 

3.3. ʇʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʯʠʠʪʦ ʝʣʝ-

ʤʝʥʪʠ ʩʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠ ʠ ʙʠʟʥʝʩ ʩʲʙʠʪʠʷ 

ʇʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʯʠʠʪʦ 

ʝʣʝʤʝʥʪʠ ʩʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ, ʩʣʝʜʚʘ ʜʘ ʝ ʦʙʚʲʨʟʘʥʦ ʩ 

ʧʨʝʜʩʪʘʚʝʥʦʪʦ ʚ ʧʨʝʜʠʰʥʘʪʘ ʪʦʯʢʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ 

ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ. ʊʦʚʘ ɦʝ ʧʦʚʠʰʠ ʟʥʘʯʠʪʝʣʥʦ 

ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʄʝʞʜʫ 

ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʦʪ ʜʚʝʪʝ ʛʣʝʜʥʠ 

ʪʦʯʢʠ ʠʤʘ ʩʭʦʜʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ, ʘ 

ʠʤʝʥʥʦ ʨʘʟʨʘʙʦʪʝʥʘ ʚʠʟʠʷ ʠ ʩʪʨʘʪʝʛʠʷ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʥʠʚʦ 

ʦʨʛʘʥʠʟʘʮʠʷ. ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ 

ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ ʩʣʝʜʚʘ ʜʘ ʙ̡ʜʘʪ ʚʢʣʶʯʝʥʠ ʥʷʢʦʠ ʦʪ ʝʪʘʧʠʪʝ ʧʨʠ 

ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʯʠʠʪʦ ʝʣʝʤʝʥʪʠ ʩʘ 

ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ. ʇʨʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʦʪ 

ʝʜʥʘ ʩʪʨʘʥʘ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʥʦʩʪʠ, ʘ ʦʪ ʜʨʫʛʘ ï ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ 

ʦʪ ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ, ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 

ʜʝʡʥʦʩʪʪʘ, ʪʲʡ ʢʘʪʦ ʦʙʱʠʪʝ ʝʪʘʧʠ ʱʝ ʩʝ ʠʟʧʲʣʥʷʪ ʝʜʥʦʢʨʘʪʥʦ, ʘ ʝʬʝʢʪʲʪ 
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ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ ɦʝ ʩʝ ʤʫʣʪʠʧʣʠʮʠʨʘ. ʆʙʱʠʪʝ ʝʪʘʧʠ ʤʝʞʜʫ ʜʚʝʪʝ 

ʫʩʣʫʛʠ ʦʙʭʚʘʱʘʪ ʢʦʤʧʦʥʝʥʪʠ 1, 2, 3, 9, 10 ʠ 11. ʇʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʝʪʘʧʠʪʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʦʪ ʛʣʝʜʥʘʪʘ ʪʦʯʢʘ ʥʘ ʦʙʝʢʪʠ 

ʠ ʩʲʙʠʪʠʷ ʦʙʘʯʝ ʱʝ ʧʨʝʜʩʪʘʚʠʤ ʦʙʱʠʪʝ ʝʪʘʧʠ ʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʘʩʪʦʷɦʘʪʘ 

ʪʦʯʢʘ, ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʧʲʣʥʦ ʦʧʠʩʘʥʠʝ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʧʨʝʜʣʘʛʘʤʝ 

ʩʣʝʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʝʪʘʧʠ: 

1. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠ,̫ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʩʪʨʘʪʝʛʠ ̫ʟʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

2. ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʢʣʶʯʦʚʠ ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ (KPI) ʟʘ 

ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʜʠʛʠʪʘʣʠʟʘʮʠʷʪʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ KPI ʩ ʢʦʨʧʦʨʘʪʠʚʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

3. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ, 

ʫʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʢʲʤ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʫʩʣʦʚʠʷ ʟʘ 

ʠʥʠʮʠʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ, ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʚʭʦʜʘ, ʠʟʭʦʜʘ ʥʘ 

ʧʨʦʮʝʩʘ, ʫʩʣʦʚʠʷ ʟʘ ʢʨʘʡ ʥʘ ʧʨʦʮʝʩʘ, ʠʟʠʩʢʚʘʥʠʷ ʧʦ ʦʪʥʦʝhʥʠʝ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʠ ʜʨ. 

4. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠ, ʠʤʘɦʠ ʦʪʥʦʰʝʥʠʝ ʢʲʤ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ɹʠʟʥʝʩ ʦʙʝʢʪʠʪʝ ʩʣʝʜʚʘ 

ʜʘ ʩʝ ʦʙʚʲʨʞʘʪ ʩ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ, ʪʲʡ ʢʘʪʦ 

ʜʝʡʥʦʩʪʠʪʝ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʢʦʥʢʨʝʪʥʠ ʙʠʟʥʝʩ ʦʙʝʢʪʠ. 

5. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʩʲʙʠʪʠʷ, ʛʝʥʝʨʠʨʘʥʠ ʠʣʠ 

ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʠʥʠʮʠʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ. 

6. ʆʧʠʩʘʥʠʝ ʥʘ ʚʩʷʢʦ ʙʠʟʥʝʩ ʩʲʙʠʪʠʝ ʚ ʩʣʝʜʥʠʷ ʬʦʨʤʘʪ: ʠʤʝ ʥʘ 

ʩʲʙʠʪʠʝʪʦ, ʠʥʠʮʠʘʪʦʨ, ʛʝʥʝʨʠʨʘʥʦ ʩʲʦʙʱʝʥʠʝ, ʚʲʟʤʦʞʥʠ ʘʙʦʥʘʪʠ ʟʘ 

ʩʲʙʠʪʠʝʪʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ ʠ/ʠʣʠ ʩʲʙʠʪʠʷ. 

7. ʉʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
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BPMN. ʄʦʜʝʣʲʪ ʪʨʷʙʚʘ ʜʘ ʩʣʝʜʚʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, 

ʫʧʨʘʚʣʷʚʘʥʘ ʦʪ ʩʲʙʠʪʠʷ (Event Driven Architecture ï EDA). ʄʦʜʝʣʲʪ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʙʚʲʨʞʝ ʩ ʤʦʜʝʣʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ ʢʘʪʦ 

ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ ʠ ʜʘ ʦʪʯʠʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ 

ʦʪʜʝʣʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʠ ʘʙʦʥʠʨʘʥʝ ʟʘ ʩʲʙʠʪʠʷ. 

8. ʈʝʠʥʞʝʥʝʨʠʥʛ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ. ʊʦʟʠ ʝʣʝʤʝʥʪ ʩʣʝʜʚʘ ʜʘ ʩʝ 

ʩʠʥʭʨʦʥʠʟʠʨʘ ʩ ʝʜʥʦʠʤʝʥʥʠʷ ʝʪʘʧ ʦʪ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʩ 

ʝʣʝʤʝʥʪʠ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ. 

9. ʀʟʛʦʪʚʷʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ. 

10. ʈʘʟʨʘʙʦʪʢʘ ʥʘ ʨʘʤʢʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚ ʜʝʡʥʦʩʪʠʪʝ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʘʪʝʨʠʘʣʥʠ, ʯʦʚʝʰʢʠ, 

ʥʝʤʘʪʝʨʠʘʣʥʠ ʨʝʩʫʨʩʠ. 

11. ʆʙʩʲʞʜʘʥʝ ʥʘ ʤʦʜʝʣʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʩ ʝʢʩʧʝʨʪʠ ʦʪ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʝʚʝʥʪʫʘʣʥʠ ʤʦʜʠʬʠʢʘʮʠʠ ʚ ʤʦʜʝʣʘ. 

ʇʨʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʪʝʟʠ ʝʪʘʧʠ ʚʘʞʘʪ ʩ̡ ʱʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʩʚ̡ʤʝʩʪʥʘ ʨʘʙʦʪʘ ʩ ʝʢʠʧ ʦʪ ʝʢʩʧʝʨʪʠ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʣʠʮʘ ʦʪ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

ɸʥʘʣʦʛʠʯʥʦ ʥʘ ʦʙʚʲʨʟʘʥʦʩʪʪʘ ʤʝʞʜʫ ʝʪʘʧʠʪʝ ʠ ʦʪ ʪʷʭʥʦʪʦ 

ʧʨʠʣʘʛʘʥʝ, ʧʨʝʜʩʪʘʚʝʥʠ ʚ ʧʨʝʜʠʰʥʘʪʘ ʪʦʯʢʘ, ʤʦʞʝʤ ʜʘ ʧʨʝʜʩʪʘʚʠʤ ʪʘʟʠ 

ʚʨʲʟʢʘ ʥʘ ʬʠʛ. 3.2. ʂʘʢʪʦ ʙʝ ʦʪʙʝʣʷʟʘʥʦ, ʧʨʠ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʦʪ ʜʚʝʪʝ ʛʣʝʜʥʠ ʪʦʯʢʠ ʠʤʘ ʜʦʩʪʘ ʩʭʦʜʩʪʚʘ, ʢʦʝʪʦ ʥʘʤʠʨʘ 

ʦʪʨʘʞʝʥʠʝ ʠ ʚʲʚ ʬʠʛʫʨʘʪʘ. ʈʘʟʣʠʯʠʷʪʘ ʩʘ ʧʦʜʯʝʨʪʘʥʠ ʯʨʝʟ ʦʮʚʝʪʷʚʘʥʝ ʥʘ 

ʩʲʦʪʚʝʪʥʠʪʝ ʝʣʝʤʝʥʪʠ ʠ ʨʝʟʫʣʪʘʪʠ, ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ. ʂʨʘʡʥʠʷʪ 

ʨʝʟʫʣʪʘʪ ʦʪ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʪʘʧʠʪʝ ʝ ʤʦʜʠʬʠʮʠʨʘʥ ʙʠʟʥʝʩ ʤʦʜʝʣ ʥʘ 

ʧʨʦʮʝʩʠ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 
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ʌʠʛʫʨʘ 3.2. ʉʪʨʫʢʪʫʨʘ ʠ ʤʝʞʜʠʥʥʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʝʪʘʧʠʪʝ ʥʘ 

ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʯʠʠʪʦ ʝʣʝʤʝʥʪʠ ʩʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠ 

ʠ ʩʲʙʠʪʠʷ. 

1.ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ɸ. ʇʨʠʦʨʠʪʝʟʠʨʘʥʠ ʢʨʠʪʠʯʥʠ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

2. ɼʝʬʠʥʠʨʘʥʝ ʥʘ KPI 

B. ʉʠʩʪʝʤʘ ʦʪ KPI, ʦʙʚʲʨʟʘʥʘ 

ʩʲʩ ʩʪʨʘʪʝʛʠʷʪʘ 

3. ʀʟʠʩʢʚʘʥʠʷ 

C. ʅʘʙʦʨ ʦʪ ʠʟʠʩʢʚʘʥʠʷ 

4. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʦʙʝʢʪʠ D. ʅʘʙʦʨ ʦʪ ʙʠʟʥʝʩ ʦʙʝʢʪʠ 

5. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʩʲʙʠʪʠ ̫ E. ʅʘʙʦʨ ʦʪ ʙʠʟʥʝʩ ʩʲʙʠʪʠʷ 

6. ʆʧʠʩʘʥʠʝ 

7. ʄʦʜʝʣʠʨʘʥʝ 

8. ʈʝʠʥʞʝʥʝʨʠʥʛ 

9. ʊʝʭʥʦʣʦʛʠʠ 

10. ʀʥʪʝʛʨʘʮʠʷ 

11. ʄʦʜʠʬʠʢʘʮʠʷ 

F. ʆʧʠʩʘʥʠʝ ʥʘ ʩʲʙʠʪʠʷ 

ʩʲʛʣʘʩʥʦ ʰʘʙʣʦʥ 

G. BPMN + EDA ʤʦʜʝʣ 

H. ʥʦʚ BPMN ʤʦʜʝʣ 

I.ʊʝʭʥʦʣʦʛʠʯʝʥ ʤʦʜʝʣ 

J. ʀʥʪʝʛʨʘʮʠʦʥʝʥ ʤʦʜʝʣ 

ɽʣʝʤʝʥʪʠ ʥʘ ʫʩʣʫʛʘ 5 ʈʝʟʫʣʪʘʪʠ 

K. ʄʦʜʠʬʠʮʠʨʘʥ ʤʦʜʝʣ 
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3.4. ʊʨʠʩʣʦʝʥ ʤʦʜʝʣ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪ, 

ʦʙʝʢʪ ʠ ʩʙ̡ʠʪʠʝ 

ʇʨʠ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʚ ʢʦʠʪʦ ʧʨʦʮʝʩʠ, ʝʣʝʤʝʥʪʠʪʝ ʩʘ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ ʠ 

ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʚ ʢʦʠʪʦ ʧʨʦʮʝʩʠ, 

ʝʣʝʤʝʥʪʠʪʝ ʩʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠ ʠ ʙʠʟʥʝʩ ʩʲʙʠʪʠʷ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʤʦʜʝʣʠ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʚ ʢʦʠʪʦ ʤʦʜʝʣʠ ʬʦʢʫʩʲʪ ʝ ʚʲʨʭʫ ʦʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ 

ʢʘʪʦ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪ, ʙʠʟʥʝʩ ʦʙʝʢʪ ʠ ʙʠʟʥʝʩ ʩʲʙʠʪʠʝ. ʄʝʞʜʫ ʪʝʟʠ 

ʢʦʤʧʦʥʝʥʪʠ ʩʲʱʝʩʪʚʫʚʘʪ ʜʚʫʧʦʩʦʯʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉ ʦʛʣʝʜ 

ʫʣʝʩʥʷʚʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʧʦ ʤʦʜʝʣʠʨʘʥʝ ʠ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʜʚʘʪʘ 

ʤʦʜʝʣʘ, ʧʨʝʜʣʘʛʘʤʝ ʩʣʝʜʥʠʷ ʪʨʠʩʣʦʝʥ ʤʦʜʝʣ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʠʟʙʨʦʝʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ (ʚʠʞ ʬʠʛ. 3.3) 

 

ʌʠʛʫʨʘ 3.3. ʊʨʠʩʣʦʝʥ ʤʦʜʝʣ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʲʙʠʪʠʷ, 

ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ ʠ ʙʠʟʥʝʩ ʦʙʝʢʪʠ. 

ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʥʘ ʬʠʛ. 3.3 ʚʨʲʟʢʠ ʧʨʝʜʩʪʘʚʷʪ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ 

ʚʠʜʘ ʢʦʤʫʥʠʢʘʮʠʷ: 

¶ ʆʙʝʢʪ <ʀʟʧʲʣʥʷʚʘ> ɹʠʟʥʝʩ ʜʝʡʥʦʩʪ. ʆʙʝʢʪʲʪ ʝ ʩʲʱʥʦʩʪ ʦʪ 

ʉʣʦʡ ʥʘ ʩʲʙʠʪʠʷ 

ʉʣʦʡ ʥʘ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ 

ʉʣʦʡ ʥʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠ 

ʉʲʙʠʪʠʝ 

1 

ʉʲʙʠʪʠʝ 

2 

ɼʝʡʥʦʩʪ 2 

ʆʙʝʢʪ 1 ʆʙʝʢʪ 2 

ɼʝʡʥʦʩʪ 1 

ɻʝʥʝʨʠʨʘ ɻʝʥʝʨʠʨʘ ʉʪʘʨʪʠʨʘ 

ʀʟʧʲʣʥʷʚʘ ʀʟʧʲʣʥʷʚʘ 

ʂʦʥʪʝʢʩʪ ʂʦʥʪʝʢʩʪ 
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ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʣʫʞʠʪʝʣ, ʙʠʟʥʝʩ 

ʦʪʜʝʣ, ʢʦʥʪʨʘʛʝʥʪ ʠ ʜʨ. ɿʘ ʜʘ ʤʦʞʝ ʜʝʡʥʦʩʪʪʘ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ, ʩʘ 

ʥʝʦʙʭʦʜʠʤʠ ʨʝʩʫʨʩʠ ʠ ʠʟʧʲʣʥʠʪʝʣʠ, ʢʦʝʪʦ ʥʘʤʠʨʘ ʦʪʨʘʞʝʥʠʝ ʚ 

ʧʦʩʦʯʝʥʠʷ ʪʠʧ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. ɺʨʲʟʢʘʪʘ ʤʦʞʝ ʜʘ ʝ ʤʥʦʞʝʩʪʚʝʥʘ, ʪ.ʝ. 

ʝʜʥʘ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪ ʜʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʦʪ ʥʷʢʦʣʢʦ ʙʠʟʥʝʩ ʦʙʝʢʪʘ ʠ ʝʜʠʥ 

ʙʠʟʥʝʩ ʦʙʝʢʪ ʜʘ ʠʟʧʲʣʥʷʚʘ ʥʷʢʦʣʢʦ ʙʠʟʥʝʩ ʜʝʡʥʦʩʪʠ; 

¶ ɼʝʡʥʦʩʪ <ɻʝʥʝʨʠʨʘ> ʉʲʙʠʪʠʝ. ɼʝʡʥʦʩʪʪʘ ʝ ʯʘʩʪ ʦʪ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩ ʠ ʧʨʝʜʩʪʘʚʣ̫ʚʘ ʜʝʡʩʪʚʠʝ, ʠʟʧʲʣʥʷʚʘʥʦ ʦʪ ʙʠʟʥʝʩ ʦʙʝʢʪ. ɺ ʭʦʜʘ ʥʘ 

ʪʦʚʘ ʠʟʧʲʣʥʝʥʠʝ ʜʝʡʥʦʩʪʠʪʝ ʤʦʛʘʪ ʜʘ ʛʝʥʝʨʠʨʘʪ ʩʲʙʠʪʠʝ, ʢʦʝʪʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʪʝʨʝʩ ʟʘ ʦʙʝʢʪʠʪʝ ʚ ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ ʠ ʢʦʝʪʦ ʤʦʞʝ ʜʘ 

ʠʥʠʮʠʠʨʘ ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ; 

¶ ʉʲʙʠʪʠʝ <ʉʪʘʨʪʠʨʘ> ɼʝʡʥʦʩʪ. ʊʘʟʠ ʚʨʲʟʢʘ ʧʨʝʜʩʪʘʚʷ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʩʲʙʠʪʠʝ, ʛʝʥʝʨʠʨʘʥʦ ʦʪ ʜʘʜʝʥʘ ʜʝʡʥʦʩʪ ʜʘ ʠʥʠʮʠʠʨʘ 

ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʜʨʫʛʘ ʜʝʡʥʦʩʪ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʠʥʜʠʨʝʢʪʥʦ ʩʝ ʨʝʘʣʠʟʠʨʘ 

ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʜʝʡʥʦʩʪʠʪʝ ʚ ʨʘʤʢʠʪʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

ʉʯʠʪʘʤʝ, ʯʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʜʝʡʥʦʩʪʠʪʝ, ʦʧʦʩʨʝʜʩʪʚʘʥʦ ʦʪ 

ʩʲʙʠʪʠʷ, ʱʝ ʧʦʟʚʦʣʠ ʧʦ-ʛ̡ ʚʢʘʚʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʢʘʪʦ ʚ 

ʩʲʱʦʪʦ ʚʨʝʤʝ ʱʝ ʜʘʜʝ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʧʨʠʣʦʞʘʪ ʧʨʠʥʮʠʧʠʪʝ ʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʫʧʨʘʚʣʷʚʘʥʘ ʦʪ ʩʲʙʠʪʠʷ (Event Driven Architecture ï 

EDA). ʀʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ EDA ʧʨʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ 

(ʤʝʪʦʜʦʣʦʛʠʷ BPMN) ʝ ʟʘʣʦʞʝʥʦ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʢʘʪʦ ʩ̡ ʚʧʢʫʥʦʩʪ ʦʪ ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ (ʚʠʞ ʬʠʛ. 3.2). 

¶ ʆʙʝʢʪ <ʂʦʥʪʝʢʩʪ> ʉʲʙʠʪʠʝ. ʊʘʟʠ ʜʚʫʧʦʩʦʯʥʘ ʚʨʲʟʢʘ 

ʧʨʝʜʩʪʘʚʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ ʤʝʞʜʫ ʦʙʝʢʪʠʪʝ ʠ ʩʲʙʠʪʠʷʪʘ, ʘ ʠʤʝʥʥʦ ï 

ʩʲʙʠʪʠʷʪʘ ʩʝ ʠʥʠʮʠʠʨʘʪ ʠ ʢʦʥʩʫʤʠʨʘʪ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʜʘʜʝʥ ʦʙʝʢʪ. 

 

3.5. ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ 

ɽʪʘʧʠʪʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʢʘʪʦ ʠ 
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ʪʨʠʩʣʦʡʥʠʷʪ ʤʦʜʝʣ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʜʝʡʥʦʩʪ, ʦʙʝʢʪ ʠ ʩʲʙʠʪʠʝ, 

ʧʦʢʘʟʚʘ, ʯʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʩʲʛʣʘʩʫʚʘʥʝ ʠ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʝʪʘʧʠʪʝ, 

ʢʘʢʪʦ ʠ ʦʙʚʨ̡ʟʚʘʥʝ ʩ ʦʧʨʝʜʝʣʝʥʠʪʝ ʢʦʨʧʦʨʘʪʠʚʥʠ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʮʝʣʝʚʘʪʘ ʩʪʝʧʝʥ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʤʦʞʝ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʩ̡ ʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʠ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ 

ʩʲʱʝʩʪʚʫʚʘʠɦ ʜʘʥʥʠ ʟʘ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʘ 

ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʙʣʘʩʪ ʠ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʠ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ 

ʩʲʱʝʩʪʚʫʚʘʱʠ ʧʨʦʮʝʩʠ ʟʘ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʘ 

ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʙʣʘʩʪ. 

ʇʦʨʘʜʠ ʪʝʟʠ ʧʨʠʯʠʥʠ, ʧʨʝʜʣʘʛʘʤʝ ʝʜʠʥʥʦ ʦʙʝʟʧʝʯʝʥʠʝ, ʢʘʢʪʦ ʦʪ 

ʩʪʨʘʥʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʪ̫ʘ, ʠʟʚʲʨʰʚʘʱʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ, ʪʘʢʘ ʠ ʦʪ ʩʪʨʘʥʘ 

ʥʘ ʢʦʤʧʘʥʠʷʪʘ, ʚ ʢʦʷʪʦ ʩʝ ʧʨʠʣʘʛʘʪ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʇʦʨʘʜʠ ʩʭʦʜʩʪʚʘʪʘ 

ʚ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ 

ʜʝʡʥʦʩʪʠ ʠ ʦʪ ʛʣʝʜʥʘʪʘ ʪʦʯʢʘ ʥʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠ ʠ ʩ̡ʙʠʪʠʷ, ʧʨʝʜʣʘʛʘʤʝ 

ʝʜʠʥʝʥ ʤʦʜʝʣ ʥʘ ʦʩʠʛʫʨ̫ʚʘʥʝ. 

ʉʯʠʪʘʤʝ, ʯʝ ʪʨʠʪʝ ʦʩʥʦʚʥʠ ʦʙʣʘʩʪʠ ʥʘ ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʫʩʣʫʛʠʪʝ ʦʙʭʚʘʱʘʪ ʤʝʪʦʜʦʣʦʛʠʯʥʦ, ʢʘʜʨʦʚʦ ʠ 

ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ. 

¶ ʄʝʪʦʜʦʣʦʛʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ. ʄʝʪʦʜʦʣʦʛʠʯʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ 

ʚʢʣʁʯʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʪʚʲʨʜʝʥʠ ʤʝʪʦʜʦʣʦʛʠʠ, ʧʦʜʭʦʜʠ, ʧʨʘʢʪʠʢʠ, 

ʤʝʪʦʜʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʪʲʧʢʠʪʝ ʦʪ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 

ʫʩʣʫʛʠʪʝ. ʀʟʙʦʨʲʪ ʥʘ ʧʦʜʭʦʜʷʱʦ ʤʝʪʦʜʦʣʦʛʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʝ ʟʘʜʘʯʘ ʥʘ 

ʝʢʩʧʝʨʪʠʪʝ, ʠʟʛʨʘʞʜʘʱʠ ʤʦʜʝʣʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʠ ʟʘʚʠʩʠ ʦʪ 

ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʦʪ ʩʪʨʫʢʪʫʨʘʪʘ Ⱬ ʠ ʦʯʘʢʚʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

(ʚʠʞ ʬʠʛ. 3.1 ʠ 3.2). 

¶ ʂʘʜʨʦʚʦ ʦʩʠʛʫʨʷʚʘʥʝ. ʊʦʟʠ ʚʠʜ ʦʩʠʛʫʨʷʚʘʥʝ ʩʝ ʠʟʤʝʨʚʘ ʚ 

ʥʘʣʠʯʠʝ ʥʘ ʝʢʠʧ ʦʪ ʢʚʘʣʠʬʠʮʠʨʘʥʠ ʝʢʩʧʝʨʪʠ ʚ ʢʦʤʧʘʥʠʷʪʘ ʦʪ 

ʩʲʦʪʚʝʪʥʘʪʘ ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʙʣʘʩʪ ʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʨʝʜʦʩʪʘʚʷʱʠʪʝ 
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ʫʩʣʫʛʠʪʝ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʪʘ ʥʘ ʝʢʩʧʝʨʪʠʪʝ, ʧʨʠʣʘʛʘɦʠ ʫʩʣʫʛʠʪʝ, ʪʨʷʙʚʘ 

ʜʘ ʧʦʟʚʦʣʷʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʟʙʨʘʥʦʪʦ ʤʝʪʦʜʦʣʦʛʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʠ 

ʩʣʝʜʚʘ ʜʘ ʝ ʨʘʟʚʠʪʘ ʚ ʩʣʝʜʥʠʪʝ ʦʙʣʘʩʪʠ: 

a. ɸʥʘʣʠʟ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ ï ʩʠʩʪʝʤʝʥ ʘʥʘʣʠʟ, ʙʠʟʥʝʩ 

ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʠ ʜʨ.; 

b. ɸʨʭʠʪʝʢʪʫʨʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ï ʙʠʟʥʝʩ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʪʝʭʥʦʣʦʛʠʯʥʘ ʘʨʭʠʪʝʢʪʫʨʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʘ 

ʘʨʭʠʪʝʢʪʫʨʘ 

c. ʄʦʜʝʣʠʨʘʥʝ ʠ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ; 

d. ʊʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ; 

e. ʀʥʪʝʛʨʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʪ ʢʣʶʯʦʚʦ ʟʥʘʯʝʥʠʝ ʟʘ ʫʩʧʝʰʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʫʩʣʫʛʠ 4 ʠ 5 ʝ 

ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʝʢʩʧʝʨʪʠʪʝ, ʧʨʝʜʣʘʛʘʱʠ ʫʩʣʫʛʠʪʝ, ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʙʝʥʝʬʠʮʠʝʥʪ ʥʘ ʫʩʣʫʛʠʪʝ, ʪ.ʥʘʨ. 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʠ ʣʠʮʘ. ɺ ʝʢʠʧʘ ʧʦ ʧʨʠʣʘʛʘʥʝ ʥʘ ʫʩʣʫʛʠʪʝ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʢʣʯʁʘʪ ʩʧʝʮʠʘʣʠʩʪʠ ʩ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ: 

a. ʂʦʨʧʦʨʘʪʠʚʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ï ʪʦʚʘ ʦʙʠʢʥʦʚʝʥʦ 

ʩʘ ʤʝʥʠʜʞʲʨʠ ʦʪ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʫʧʨʘʚʣʝʥʠʝ; 

b. ʄʝʪʨʠʢʠ ʠ ʢʣʶʯʦʚʠ ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ï 

ʩʧʝʮʠʘʣʠʩʪʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʥʘʙʦʨʘ ʦʪ ʪʝʟʠ 

ʧʦʢʘʟʘʪʝʣʠ, ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ, ʥʘʯʠʥ ʥʘ ʠʟʯʠʩʣʷʚʘʥʝ, ʮʝʣʝʚʠ 

ʨʘʚʥʠʱʘ ʠ ʧʨʦʩʣʝʜʷʚʘʥʝ; 

c. ɺʲʥhʥʘ ʙʠʟʥʝʩ ʩʨʝʜʘ ï ʝʢʩʧʝʨʪʠ, ʟʘʥʠʤʘʚʘʱʠ ʩʝ ʩ ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʤʘʢʨʦ ʠ ʤʠʢʨʦ ʠʢʦʥʦʤʠʯʝʩʢʘ ʩʨʝʜʘ, ʤʘʨʢʝʪʠʥʛʦʚʠ ʩʧʝʮʠʘʣʠʩʪʠ, 

ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʧʨʦʫʯʚʘʥʝ ʥʘ ʢʦʥʢʫʨʝʥʮʠʷʪʘ, ʩʣʫʞʠʪʝʣʠ, 

ʦʪʛʦʚʘʨʷʱʠ ʟʘ ʚʨʲʟʢʠʪʝ ʩ ʢʣʠʝʥʪʠ, ʧʘʨʪʥʴʦʨʠ ʧʦ ʚʝʨʠʛʠʪʝ ʥʘ 

ʜʦʩʪʘʚʢʠ ʠ ʜʨ.; 

d. ɺʲʪʨʝʰʥʘ ʙʠʟʥʝʩ ʩʨʝʜʘ ï ʪʝʭʥʦʣʦʟʠ, ʤʝʥʠʜʞʲʨʠ, ʦʪʛʦʚʘʨʷʱʠ ʟʘ 
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ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʢʣʶʯʦʚʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ 

ʩʣʫʞʠʪʝʣʠ ʩ ʢʦʤʧʝʪʝʥʮʠʠ ʦʪʥʦʩʥʦ ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʚ ʢʦʤʧʘʥʠʷʪʘ; 

e. ɼʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ï ʩʣʝʜ ʠʟʙʦʨ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩʣʝʜʚʘ ʚʥʝʜʨʷʚʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʠ ʧʦʨʘʜʠ ʪʦʚʘ, 

ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʯʦʚʝʰʢʠ 

ʨʝʩʫʨʩʠ ʩ ʧʦʜʭʦʜʷɦ ʘ ʪʝʭʥʠʯʝʩʢʘ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʚʥʝʜʨʝʥʠʪʝ ʜʠʛʠʪʘʣʥʠ ʪʝʭʥʦʣʦʛʠʠ. ɹʝʟ ʪʘʢʠʚʘ ʢʘʜʨʠ ʝ 

ʥʝʚʲʟʤʦʞʥʦ ʧʦʩʪʠʛʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʠ ʨʝʟʫʣʪʘʪʠ ʦʪ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʫʩʣʫʛʠʪʝ; 

f. ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ï ʝʢʩʧʝʨʪʠʪʝ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʦʪʛʦʚʘʨʷʪ 

ʟʘ ʩʲʙʣʶʜʘʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʠʟʤʝʨʚʘʪ 

ʧʨʦʤʝʥʠʪʝ ʚ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʦʚʘ ʥʠʚʦ ʧʦʢʘʟʘʪʝʣʠ. 

¶ ʊʝʭʥʦʣʦʛʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ. ʊʫʢ ʩʝ ʚʢʣʶʯʚʘʪ ʚʩʠʯʢʠ 

ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʀʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ, ʧʦʜʜʲʨʞʘʱʘ ʧʣʘʥʠʨʘʥʝ, 

ʨʘʟʨʘʙʦʪʢʘ, ʚʥʝʜʨʷʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝʪʦ 

ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ʊʝʭʥʦʣʦʛʠʯʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ ʤʦʞʝ 

ʜʘ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘ ʚ ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ ʠ ʧʦʜʛʨʫʧʠ: 

ɻʨʫʧʘ I. ʆʩʥʦʚʥʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ï ʦʙʭʚʘʱʘ ʚʩʠʯʢʠ 

ʥʝʦʙʭʦʜʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ-ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʜʜʲʨʞʘʱʠ 

ʨʘʟʨʘʙʦʪʢʘʪʘ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʦʪ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʫʩʣʫʛʠʪʝ 

ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʦʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ (ʚʠʞ ʬʠʛ. 3.1 ʠ 3.2). ɺ ʪʘʟʠ ʛʨʫʧʘ ʩʝ 

ʚʢʣʶʯʚʘʪ (ʩʧʠʩʲʢʲʪ ʤʦʞʝ ʜʘ ʩʝ ʜʦʧʲʣʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʫʩʣʫʛʠʪʝ): 

1. ʉʦʬʪʫʝʨ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ; 

2. ʉʦʬʪʫʝʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ; 

3. ʉʦʬʪʫʝʨ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ; 

4. ʉʦʬʪʫʝʨ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ; 

5. SOA (Service Oriented Architecture ï ʘʨʭʠʪʝʢʪʫʨʘ, ʦʨʠʝʥʪʠʨʘʥʘ 
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ʢʲʤ ʫʩʣʫʛʠ) ʠ EDA ï ʙʘʟʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʠ; 

6. ʀʟʙʨʘʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ ʨʝʟʫʣʪʘʪ ʦʪ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʝʪʘʧ 9 ʦʪ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, 

ʦʪʨʘʟʝʥʠ ʚ ʪʝʭʥʦʣʦʛʠʯʥʠʷ ʤʦʜʝʣ (ʚʠʞ ʬʠʛ. 3.1 ʠ 3.2); 

7. ʍʘʨʜʫʝʨʥʠ ʩʨʝʜʩʪʚʘ, ʧʦʜʜʲʨʞʘʱʠ ʨʘʙʦʪʘʪʘ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ 

ʩʨʝʜʠ. 

ɻʨʫʧʘ II. ʉʧʦʤʘʛʘʪʝʣʥʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ï ʚʢʣʶʯʚʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʜʜʲʨʞʘʱʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʫʩʣʫʛʠʪʝ ʠ 

ʨʘʙʦʪʘʪʘ ʥʘ ʦʩʥʦʚʥʦʪʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʩʠʛʫʨʷʚʘʥʝ, ʢʘʪʦ: 

1. ʉʦʬʪʫʝʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠ; 

2. ʉʦʬʪʫʝʨ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʠ ʨʘʙʦʪʘ ʚ ʝʢʠʧ; 

3. ʉʦʬʪʫʝʨ ʟʘ ʠʟʤʝʨʚʘʥʝ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʚ ʨʝʘʣʥʦ 

ʚʨʝʤʝ, ʥʘʧʨʠʤʝʨ ʧʦʜ ʬʦʨʤʘ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʧʦʨʪʘʣ, ʙʠʟʥʝʩ 

ʠʥʪʝʣʠʛʝʥʪʥʘ ʠ ʘʥʘʣʠʪʠʯʥʘ ʧʣʘʪʬʦʨʤʘ ʠ ʜʨ. 

4. ʉʦʬʪʫʝʨ ʟʘ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʠ ʜʨ. 

 

3.6. ʉʨʝʜʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

ʉ ʦʛʣʝʜ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʫʩʣʫʛʠ 4 ʠ 5, ʝ ʥʝʦʙʭʦʜʠʤʦ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨʥʠ ʩʨʝʜʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ. ʇʘʟʘʨʲʪ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʥʘʩʠʪʝʥ ʩʲʩ ʩʦʬʪʫʝʨʥʠ 

ʧʨʦʜʫʢʪʠ, ʧʨʝʜʦʩʪʘʚʷʱʠ ʨʘʟʣʠʯʥʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, ʙʠʟʥʝʩ ʤʦʜʝʣʠ ʥʘ 

ʟʘʢʫʧʫʚʘʥʝ ʠ ʚʥʝʜʨʷʚʘʥʝ ʠ ʜʨ. ʄʦʞʝʤ ʜʘ ʩʠʩʪʝʤʘʪʠʟʠʨʘʤʝ ʩʨʝʜʠʪʝ, 

ʧʦʜʭʦʜʷʱʠ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʨʘʟʛʣʝʞʜʘʥʠʪʝ ʫʩʣʫʛʠ, ʧʦ ʩʣʝʜʥʠʪʝ 

ʧʨʠʟʥʘʮʠ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ: 

1. ʇʨʝʜʦʩʪʘʚʷʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ: 

a. ʉʨʝʜʩʪʚʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ï Business Process 

Modelling Tools. 

b. ʉʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ï Business Process 

Management Suites. ʊʘʢʠʚʘ ʩʨʝʜʠ ʧʦʜʜʲʨʞʘʪ ʥʝ ʩʘʤʦ ʤʦʜʝʣʠʨʘʥʝ ʠ 
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ʜʦʢʫʤʝʥʪʠʨʘʥʝ, ʥʦ ʠ ʧʦʟʚʦʣʷʚʘʪ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

c. ʀʥʪʝʣʠʛʝʥʪʥʠ ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ï 

Intelligent Business Process Management Suites (iBPMS). ʉʧʦʨʝʜ 

ʢʦʥʩʫʣʪʘʥʪʩʢʘʪʘ ʢʦʤʧʘʥʠʷ Gartner (Dunie, ʠ ʜʨ., 2019) ʪʦʚʘ ʩʘ 

ʠʥʪʝʛʨʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʢʦʦʨʜʠʥʠʨʘʪ ʭʦʨʘ, ʤʘʰʠʥʠ ʠ ʥʝʱʘ. 

ʀʥʪʝʣʠʛʝʥʪʥʠʪʝ ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʧʦʟʚʦʣʷʚʘʪ 

ʙʠʟʥʝʩ ʘʥʘʣʠʪʠʮʠ ʠ ʙʠʟʥʝʩ ʧʦʪʨʝʙʠʪʝʣʠ ʩʲʚʤʝʩʪʥʦ ʜʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʪ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʘʪ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʯʨʝʟ ʚʛʨʘʜʝʥʠ ʚ ʪʷʭ ʪʝʭʥʦʣʦʛʠʠ ʥʘ 

ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ ʠ ʙʠʟʥʝʩ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ. 

2. ʎʝʥʘ: 

a. ʇʣʘʪʝʥʠ. 

b. ɹʝʟʧʣʘʪʥʠ. 

c. ʉ ʧʨʦʙʝʥ ʧʝʨʠʦʜ ʥʘ ʧʦʣʟʚʘʥʝ. 

3. ɼʦʩʪʲʧ ʜʦ ʠʟʭʦʜʥʠʷ ʢʦʜ: 

a. ʉʦʙʩʪʚʝʥ ʩʦʬʪʫʝʨ ʙʝʟ ʜʦʩʪʲʧ ʜʦ ʢʦʜʘ. 

b. ʉʚʦʙʦʜʝʥ ʩʦʬʪʫʝʨ. 

4. ʅʘʯʠʥ ʥʘ ʧʨʝʜʦʩʪʘʚʷʥʝ: 

c. On premise 

d. ʆʙʣʘʯʥʘ ʫʩʣʫʛʘ (Software as a Service, Platform as a Service) 

ʉʧʦʨʝʜ ʧʨʝʜʦʩʪʘʚʷʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʧʨʝʜʣʘʛʘʤʝ ʨʘʟʜʝʣʷʥʝʪʦ 

ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ ʩʨʝʜʠ ʚ ʪʨʠ ʛʨʫʧʠ ï ʩʨʝʜʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ, ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʠ ʠʥʪʝʣʠʛʝʥʪʥʠ ʩʨʝʜʠ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʇʦ ʦʪʥʦ ʝhʥʠʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʪʝʟʠ ʛʨʫʧʠ ʠʤʘ ʧʨʠʧʦʢʨʠʚʘʥʝ (ʚʠʞ ʬʠʛ. 3.4), ʢʦʝʪʦ 

ʧʨʘʚʠ ʪʨʫʜʥʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝʪʦ ʠʤ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʠ ʪʨʠʪʝ ʢʘʪʝʛʦʨʠʠ 

ʩʦʬʪʫʝʨʥʠ ʩʨʝʜʠ ʧʦʜʜʲʨʞʘʪ ʩʨʝʜʩʪʚʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ. ʉʨʝʜʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʜʦʧʲʣʥʝʥʠʝ ʥʘ 

ʪʦʚʘ ʧʨʝʜʦʩʪʘʚʷʪ ʩʨʝʜʩʪʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ, ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʠ 
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ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʀʥʪʝʣʠʛʝʥʪʥʠʪʝ ʩʨʝʜʠ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʥʘʜʛʨʘʞʜʘʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʥʘ ʩʨʝʜʠʪʝ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩ ʘʥʘʣʠʪʠʯʥʦʩʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ 

ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷʪʘ ʠ ʩʧʦʤʘʛʘʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠ 

ʙʣʠʟʥʘʮʠ (digital twins) ʠ ʧʦʩʪʠʛʘʥʝ ʥʘ ʭʠʧʝʨʛʲʚʢʘʚʦʩʪ ʥʘ ʙʠʟʥʝʩ 

ʨʘʚʥʠʱʝ ʯʨʝʟ ʥʝʧʨʝʢʲʩʥʘʪʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʊʦʟʠ 

ʧʦʜʭʦʜ ʥʘʤʠʨʘ ʠ ʠʟʚʝʩʪʝʥ ʠ ʢʘʪʦ ʜʠʛʠʪʘʣʥʠ ʦʧʝʨʘʮʠʠ (DigitalOps) 

(Dunie, ʠ ʜʨ., 2019). 

 

ʌʠʛʫʨʘ 3.4. ʌʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʧʦʜʜʲʨʞʘʥʘ ʦʪ ʪʨʠʪʝ ʛʨʫʧʠ 

ʩʦʬʪʫʝʨʥʠ ʩʨʝʜʠ. 

3.6.1. ʉʦʬʪʫʝʨʥʠ ʩʨʝʜʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

ɺ ʪʘʟʠ ʢʘʪʝʛʦʨʠʷ ʩʝ ʚʢʣʶʯʚʘʪ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ, ʧʦʜʜʲʨʞʘʱʠ 

ʥʦʪʘʮʠʷʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ (Business Process Modelling 

Notation ï BPMN). ʉʧʝʮʠʬʠʢʘʮʠʷʪʘ ʥʘ Object Management Group ï 

BPMN 2.0 (OMG, 2011) ʚ ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ ʝ ʜʝ ʬʘʢʪʦ ʚʲʟʧʨʠʝʪ 

ʩʪʘʥʜʘʨʪ ʩʨʝʜ ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʨʝʜʩʪʚʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ. ɺ 

ʜʦʧʲʣʥʝʥʠʝ ʢ̡ ʤ ʪʦʚʘ, ʩʨʝʜʠʪʝ ʧʦʜʜʲʨʞʘʪ ʠ ʜʨʫʛʠ ʤʝʪʦʜʦʣʦʛʠʠ ʠ 
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ʥʦʪʘʮʠʠ, ʢʘʪʦ ʜʠʘʛʨʘʤʠ ʥʘ ʫʥʠʬʠʮʠʨʘʥ ʝʟʠʢ ʟʘ ʤʦʜʝʣʠʨʘʥʝ (UML), 

ʜʠʘʛʨʘʤʠ ʥʘ ʧʦʪʦʮʠʪʝ ʦʪ ʜʘʥʥʠ (Data Flow Diagrams), ʤʦʜʝʣʠ ʥʘ 

ʨʘʙʦʪʥʠʪʝ ʧʦʪʦʮʠ (Workflow Diagrams) ʠ ʜʨ. ʊʝʟʠ ʧʨʠʣʦʞʝʥʠʷ ʩʝ 

ʠʟʧʦʣʟʚʘʪ ʛʣʘʚʥʦ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, 

ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ. ʆʙʠʢʥʦʚʝʥʦ ʧʨʝʜʦʩʪʘʚʷʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʝʢʩʧʦʨʪʠʨʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ ʚ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʬʦʨʤʘʪʠ, ʢʘʪʦ pdf, 

png, xlsx ʠ ʜʨ. 

ʇʦʨʘʜʠ ʦʛʨʘʥʠʯʝʥʘʪʘ ʩʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʦʩʪʘʥʘʣʠʪʝ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʩʨʝʜʠ, ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ ʧʦ-ʥʠʩʢʘ ʮʝʥʘ. ʇʨʝʜʣʘʛʘʪ ʩʝ ʠ ʛʦʣʷʤ ʙʨʦʡ 

ʙʝʟʧʣʘʪʥʠ ʧʨʦʜʫʢʪʠ, ʢʘʢʪʦ ʠ ʪʘʢʠʚʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ. ʊʝʥʜʝʥʮʠʠʪʝ ʧʨʝʟ 

ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʝ ʢʲʤ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʜʝʣʘ ʥʘ ʫʝʙ-

ʙʘʟʠʨʘʥʠʪʝ ʦʙʣʘʯʥʠ ʩʨʝʜʠ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʧʨʝʜʧʦʯʠʪʘʥ ʚʘʨʠʘʥʪ ʟʘ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. 

ɺʦʜʝʱʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʪʘʟʠ ʛʨʫʧʘ ʩʦʬʪʫʝʨʥʠ ʩʨʝʜʠ ʩʘ: 

¶ Lucidchart (Lucidchart, n.d.) ï ʫʝʙ-ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʘʢʪʦ ʠ ʜʠʘʛʨʘʤʠ ʥʘ ʨʘʙʦʪʥʠʪʝ 

ʧʦʪʦʮʠ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʜʠʘʛʨʘʤʠ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. ʇʦʟʚʦʣʷʚʘ ʩʲʚʤʝʩʪʥʘ 

ʨʘʙʦʪʘ ʥʘ ʝʢʠʧ ʦʪ ʘʥʘʣʠʟʘʪʦʨʠ ʠ ʧʨʦʝʢʪʘʥʪʠ ʠ ʠʤʘ ʯʫʜʝʩʥʠ ʚʲʟʤʦʞʥʦʩʪʠ 

ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʩ ʚʲʥʰʥʠ ʧʨʠʣʦʞʝʥʠʷ ʢʘʪʦ Google docs. ɹʘʟʦʚʘʪʘ 

ʠʥʜʠʚʠʜʫʘʣʥʘ ʚʝʨʩʠʷ ʝ ʙʝʟʧʣʘʪʥʘ, ʥʦ ʩ ʠʟʚʝʩʪʥʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʆʨʛʘʥʠʟʘʮʠʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʥʷʢʦʡ ʦʪ ʙʠʟʥʝʩ ʧʣʘʥʦʚʝʪʝ ʥʘ 

ʮʝʥʠ, ʟʘʧʦʯʚʘʱʠ ʦʪ $7 ʥʘ ʤʝʩʝʮ ʟʘ ʧʦʪʨʝʙʠʪʝʣ; 

¶ Open ModelSphere (Open ModelSphere, n.d.) ï ʙʝʟʧʣʘʪʥʘ 

ʩʦʬʪʫʝʨʥʘ ʩʨʝʜʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ, ʙʘʟʠ ʦʪ ʜʘʥʥʠ 

ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ UML ʜʠʘʛʨʘʤʠ. ɺʲʧʨʝʢʠ, ʯʝ ʧʦʟʚʦʣʷʚʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 

ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʯʨʝʟ ʜʝʢʦʤʧʦʟʠʨʘʥʝ, ʥʝ ʧʨʠʣʘʛʘ ʪʦʯʥʦ 

ʩʧʝʮʠʬʠʢʘʮʠʷʪʘ BPMN 2.0 ʥʘ OMG; 

¶ Visio (Microsoft, n.d.) ï ʧʣʘʪʝʥʘ ʩʨʝʜʘ ʥʘ Microsoft, ʢʦʷʪʦ 
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ʧʦʜʜʲʨʞʘ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ, 

ʚʢʣʶʯʠʪʝʣʥʦ BPMN 2.0, UML, ERD ʠ ʤʥʦʛʦ ʜʨʫʛʠ. ʇʨʝʜʣʘʛʘ ʩʝ ʢʘʪʦ on-

premise ʩʦʬʪʫʝʨ ʠ ʢʘʪʦ ʦʙʣʘʯʥʘ ʫʩʣʫʛʘ ʥʘ ʮʝʥʠ ʦʪ $4.20 ʥʘ ʤʝʩʝʮ ʟʘ 

ʧʦʪʨʝʙʠʪʝʣ ʠ ʩ ʦʪʣʠʯʥʘ ʠʥʪʝʛʨʘʮʠʷ ʩ Office 365; 

¶ ARIS (Software AG, n.d.) ï ʇʨʦʠʟʚʦʜʠʪʝʣʷʪ Software AG 

ʧʨʝʜʣʘʛʘ ʥʘʙʦʨ ʦʪ ʧʨʦʜʫʢʪʠ ARIS Community, ʚʢʣʶʯʠʪʝʣʥʦ ʠ 

ʙʝʟʧʣʘʪʥʠʷ ARIS Express. ARIS Express ʧʦʜʜʲʨʞʘ ʥʦʪʘʮʠʠʪʝ BPMN 2.0 

ʠ ʚʝʨʠʛʠ ʦʪ ʧʨʦʮʝʩʠ, ʫʧʨʘʚʣʷʚʘʥʠ ʦʪ ʩʲʙʠʪʠʷ (Event-driven Process 

Chains ï EPC). ɺʩʠʯʢʠ ʜʠʘʛʨʘʤʠ ʠ ʤʦʜʝʣʠ ʤʦʛʘʪ ʜʘ ʩʝ ʝʢʩʧʦʨʪʠʨʘʪ ʚ 

ʨʘʟʣʠʯʥʠ ʬʦʨʤʘʪʠ. ʇʨʦʜʫʢʪʠʪʝ ʩʘ ʩ ʠʥʪʫʠʪʠʚʝʥ ʠʥʪʝʨʬʝʡʩ, ʢʦʝʪʦ 

ʫʣʝʩʥʷʚʘ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʨʘʙʦʪʘ ʩ ʪʷʭ. ʇʨʝʜʣʘʛʘʪ ʩʝ ʠ ʤʥʦʛʦ ʦʙʫʯʠʪʝʣʥʠ 

ʤʘʪʝʨʠʘʣʠ ʠ ʧʦʜʜʨʲʞʢʘ. ɺ ARIS Community ʩʝ ʧʨʝʜʣʘʛʘʪ ʢʘʢʪʦ on-

premise, ʪʘʢʘ ʠ ʦʙʣʘʯʥʠ ʨʝʰʝʥʠʷ. 

¶ Modelio (Modelio, n.d.) ï ɹʝʟʧʣʘʪʥʘ on-premise ʩʠʩʪʝʤʘ ʩ 

ʦʪʚʦʨʝʥ ʢʦʜ, ʧʦʜʜʲʨʞʘʱʘ UML, BPMN, ArchiMate, SysM ʠ ʜʨ. 

ʇʦʜʜʲʨʞʘ ʝʢʩʧʦʨʪʠʨʘʥʝ ʥʘ ʩʲʟʜʘʜʝʥʠʪʝ ʤʦʜʝʣʠ ʢʲʤ ʚʲʥʰʥʠ 

ʧʨʠʣʦʞʝʥʠʷ. 

¶ ProcessMaker (ProcessMaker, n.d.) ï ʫʝʙ-ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ, 

ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʥʝ ʩʘʤʦ ʟʘ ʤʦʜʝʣʠʨʘʥʝ, ʥʦ ʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʨʘʙʦʪʥʠʪʝ ʧʦʪʦʮʠ, ʘʚʪʦʤʘʪʠʯʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʨʘʟʧʨʝʜʝʣʝʥʠʝ 

ʥʘ ʨʦʣʠ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʘʚʠʣʘ ʟʘ ʤʘʨʰʨʫʪʠʟʠʨʘʥʝ ʠ ʜʨ. ʇʨʝʜʣʘʛʘ ʩʝ 

ʢʘʢʪʦ ʢʘʪʦ ʙʝʟʧʣʘʪʥʘ ʩʠʩʪʝʤʘ ʩ ʦʪʚʦʨʝʥ ʢʦʜ (ProcessMaker Open Source), 

ʪʘʢʘ ʠ ʢʘʪʦ ʧʣʘʪʝʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

(ProcessMaker Platform) ʠ ʠʥʪʝʣʠʛʝʥʪʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ (ProcessMaker Enterprise). 

¶ BizAgi Process Modeler (BizAgi, n.d.) ï ʙʝʟʧʣʘʪʥʦ ʜʝʩʢʪʦʧ 

ʧʨʠʣʦʞʝʥʠʝ, ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʜʠʘʛʨʘʤʠ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʠ ʥʘ ʨʘʙʦʪʥʠʪʝ ʧʦʪʦʮʠ. ʇʦʜʜʲʨʞʘ ʥʦʪʘʮʠʷʪʘ BPMN 

2.0 ʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʣʝʢʦʪʘ ʥʘ ʨʘʙʦʪʘ. ʇʦʟʚʦʣʷʚʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ 
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ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʧʦʜʜʲʨʞʘ ʤʥʦʛʦʝʟʠʯʝʥ 

ʠʥʪʝʨʬʝʡʩ. ɺʲʧʨʝʢʠ, ʯʝ ʥʝ ʝ ʫʝʙ-ʙʘʟʠʨʘʥʘ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʚʘ ʦʙʤʝʥ ʥʘ 

ʜʠʘʛʨʘʤʠ ʠ ʜʦʢʫʤʝʥʪʠ ʯʨʝʟ Dropbox ʠʣʠ ʩʧʦʜʝʣʝʥʠ ʤʨʝʞʦʚʠ ʧʘʧʢʠ; 

¶ Adonis Community Edition (Adonis, n.d.) ï ʇʦʜʜʲʨʞʘ ʥʝ ʩʘʤʦ 

ʤʦʜʝʣʠʨʘʥʝ, ʥʦ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. Adonis 

Community Edition ʝ ʙʝʟʧʣʘʪʥʘ ʫʝʙ-ʙʘʟʠʨʘʥʘ ʩʨʝʜʘ, ʧʦʟʚʦʣʷʚʘʱʘ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʣʦʞʥʠ ʤʦʜʝʣʠ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ 

(ʧʦʜʜʲʨʞʘ BPMN 2.0) ʠ ʧʨʠʪʝʞʘʚʘʱʘ ʚʛʨʘʜʝʥʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʘ 

ʘʥʘʣʠʪʠʯʥʦʩʪ. Adonis ʝ ʧʦʜʭʦʜʷʱ ʢʘʢʪʦ ʟʘ ʙʠʟʥʝʩ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʧʦ-

ʤʘʣʲʢ ʦʧʠʪ ʚ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʪʘʢʘ ʠ ʟʘ ʝʢʩʧʝʨʪʠ, ʢʦʠʪʦ 

ʩʝ ʥʫʞʜʘʷʪ ʦʪ ʬʫʥʢʮʠʠ ʟʘ ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠ, ʤʦʥʠʪʦʨʠʥʛ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʠʩʢʘ. ʆʩʚʝʥ ʙʝʟʧʣʘʪʥʘʪʘ ʚʝʨʩʠʷ ʩʝ 

ʧʨʝʜʣʘʛʘʪ ʠ ʧʣʘʪʝʥʠ ʧʣʘʪʬʦʨʤʠ ʢʘʪʦ Adonis Starter (ʮʝʥʠ ʦʪ $99 ʥʘ 

ʤʝʩʝʮ) ʠ Adonis Enterprise (ʮʝʥʠ ʧʦ ʟʘʧʠʪʚʘʥʝ), ʢʦʠʪʦ ʟʥʘʯʠʪʝʣʥʦ 

ʥʘʜʛʨʘʞʜʘʪ ʧʨʝʜʣʘʛʘʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ Community Edition; 

¶ Tibco Business Studio Community Edition (Tibco Business Studio, 

n.d.) ï ʙʝʟʧʣʘʪʥʦ ʜʝʩʢʪʦʧ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʥʪʝʨʬʝʡʩ, ʜʘʥʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠ ʩʪʨʫʢʪʫʨʠ. Tibco 

Business Studio ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʢʘʪʦ ʫʥʠʬʠʮʠʨʘʥʘ ʩʨʝʜʘ ʟʘ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʢʦʤʧʦʟʠʪʥʠ ʧʨʠʣʦʞeʥʠʷ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ 

TIBCO ActiveMatrixÈ BPM SOA. 

3.6.2. ʉʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

ʉʦʬʪʫʝʨʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʚ ʪʘʟʠ ʢʘʪʝʛʦʨʠ̫ ʧʦʟʚʦʣʷʚʘʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʯʨʝʟ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ, 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʪʝʩʥʠ ʤʝʩʪʘ ʚ ʠʟʧʲʣʥʠʤʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, 

ʦʪʢʨʠʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʠ ʜʨ. ɺʩʠʯʢʠ ʨʘʟʛʣʝʜʘʥʠ ʧʦ-

ʜʦʣʫ ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʧʦʜʜʲʨʞʘʪ ʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʤʦʜʝʣʠʨʘʥʝ, ʪʲʡ ʢʘʪʦ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʝ 

ʟʘʜʲʣʞʠʪʝʣʝʥ ʝʪʘʧ ʦʪ ʫʧʨʘʚʣʝʥʠʝʪʦ ʠʤ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʩʝ ʥʘʙʣʶʜʘʚʘ ʠ 
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ʜʫʙʣʠʨʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʚ ʪʘʟʠ ʢʘʪʝʛʦʨʠʷ ʠ ʚ ʢʘʪʝʛʦʨʠʷʪʘ ʥʘ 

ʩʦʬʪʫʝʨʥʠʪʝ ʩʨʝʜʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʨʘʟʛʣʝʜʘʥʘ ʚ 

ʧʨʝʜʠʰʥʘʪʘ ʪʦʯʢʘ. ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʨʠ ʥʷʢʦʠ ʦʪ ʩʦʬʪʫʝʨʥʠʪʝ 

ʧʨʦʜʫʢʪʠ, ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ, ʩʚʲʨʟʘʥʘ ʩ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʝ ʧʣʘʪʝʥʘ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ 

ʙʝʟʧʣʘʪʥʘʪʘ ʚʝʨʩʠʷ ʠʣʠ ʚʝʨʩʠʷ ʩ ʦʪʚʦʨʝʥ ʢʦʜ, ʢʦ̫ʪʦ ʧʦʜʜʲʨʞʘ ʩʘʤʦ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʩʦʬʪʫʝʨʥʠʪʝ 

ʧʣʘʪʬʦʨʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʧʨʠʪʝʞʘʚʘʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

(iBPMS) ʠ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʠ ʩʨʘʚʥʝʥʠ ʚ ʩʲʦʪʚʝʪʥʘʪʘ ʪʦʯʢʘ. 

¶ AgilePoint NX. ʉʧʦʨʝʜ ʧʨʦʫʯʚʘʥʝ ʥʘ ʢʦʤʧʘʥʠʷʪʘ Forrester 

(Koplowitz & Rymer, 2019) AgilePoint NX ʝ ʣʠʜʝʨ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʧʣʘʪʬʦʨʤʠʪʝ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʜʠʛʠʪʘʣʥʠ ʧʨʦʮʝʩʠ ʩ ʰʠʨʦʢʦ 

ʧʨʠʣʦʞʝʥʠʝ. ʊʦʡ ʧʨʠʪʝʞʘʚʘ ʝʜʠʥʥʘ ʫʥʠʬʠʮʠʨʘʥʘ ʫʝʙ-ʙʘʟʠʨʘʥʘ ʩʨʝʜʘ ʟʘ 

ʜʠʟʘʡʥ ʠ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʢʘʪʦ ʧʦʜʜʲʨʞʘ ʧʲʣʥʦ 

ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ BPMN. ʏʨʝʟ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠʷ WYSIWYG1 ʜʠʟʘʡʥʝʨ 

ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʩʟ̡ʜʘʚʘʪ ʫʝʙ-ʙʘʟʠʨʘʥʠ ʬʦʨʤʠ, ʜʦʩʪʲʧʥʠ ʢʘʢʪʦ ʦʪ 

ʜʝʩʢʪʦʧ, ʪʘʢʘ ʠ ʦʪ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʬʦʨʤʠʪʝ ʝ 

ʦʪʜʝʣʝʥʦ ʦʪ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʢʘʪʦ ʧʣʘʪʬʦʨʤʘʪʘ ʧʦʜʜʲʨʞʘ ʦʙʨʘʙʦʪʢʠ ʥʘ 

ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʨʘʟʛʦʚʦʨʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

(conversational interaction). AgilePoint ʧʨʝʜʦʩʪʘʚʷ ʦʪʣʠʯʥʠ ʚʲʟʤʦʞʥʦʩʪʠ 

ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʠ ʦʙʝʢʪʠ/ʩʲʱʥʦʩʪʠ ʦʪ 

ʨʘʟʥʦʨʦʜʥʠ ʠʟʪʦʯʥʠʮʠ, ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ CRUD2 ʦʧʝʨʘʮʠʠ. ɺʠʨʪʫʘʣʥʠʪʝ 

ʩʲʱʥʦʩʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʤʥʦʛʦʢʨʘʪʥʦ ʚ ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʧʨʦʮʝʩʠ. AgilePoint NX ʧʨʝʜʦʩʪʘʚʷ ʘʜʘʧʪʝʨʠ ʠ ʢʦʥʝʢʪʦʨʠ ʟʘ ʚʨʲʟʢʘ ʩ 

ʥʘʡ-ʠʟʧʦʣʟʚʘʥʠʪʝ ʩʠʩʪʝʤʠ, ʢʘʪʦ ʪʝʟʠ ʥʘ Microsoft, Oracle, SAP, 

Salesforce, ʢʘʢʪʦ ʠ ʩ ʧʦʚʝʯʝ ʦʪ 50 ʜʨʫʛʠ ʩʠʩʪʝʤʠ. ʇʣʘʪʬʦʨʤʘʪʘ ʧʦʜʜʲʨʞʘ 

ʘʨʭʠʪʝʢʪʫʨʘ, ʦʨʠʝʥʪʠʨʘʥʘ ʢʲʤ ʫʩʣʫʛʠ, ʢʘʪʦ ʧʦʟʚʦʣʷʚʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ API 

 
1 WYSIWYG ï What You See Is What You Get 
2 CRUD ï ʩʲʟʜʘʚʘʥʝ (Create), ʯʝʪʝʥʝ (Read), ʘʢʪʫʘʣʠʟʘʮʠʷ (Update) ʠ ʠʟʪʨʠʚʘʥʝ (Delete) 



ʄʆʅʆɻʈɸʌʀʏʅɸ ɹʀɹʃʀʆʊɽʂɸ Ăɿʅɸʅʀɽ ʀ ɹʀɿʅɽʉñ, ʂʅʀɻɸ 8, 2020 
ISBN  978-619-210-049-0, ɺɸʈʅɸ, ɹʒʃɻɸʈʀʗ 

MONOGRAPHIC LIBRARY ñKNOWLEDGE AND BUSINESSò, BOOK 8, 2020 
ISBN 978-619-210-049-0, VARNA, BULGARIA 

 

81 
 

 

ʟʘ ʜʦʩʪʲʧ ʜʦ ʫʝʙ-ʫʩʣʫʛʠ ʠ ʫʝʙ-ʧʨʠʣʦʞʝʥʠʷ. 

¶ Comindware Tracker (Comindware, 2020). ʉ ʧʦʤʦʱʪʘ ʥʘ ʪʘʟʠ 

ʩʦʬʪʫʝʨʥʘ ʧʣʘʪʬʦʨʤʘ ʩʘ ʩʲʟʜʘʜʝʥʠ ʠ ʠʤʧʣʝʤʝʥʪʠʨʘʥʠ ʤʥʦʞʝʩʪʚʦ 

ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ ʚ ʨʘʟʣʠʯʥʠ ʩʝʢʪʦʨʠ ʥʘ 

ʠʥʜʫʩʪʨʠʷʪʘ. Comindware Tracker ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʦ ʜʝʬʠʥʠʨʘʥʝ ʠ 

ʥʘʩʪʨʦʡʢʘ ʥʘ ʨʘʙʦʪʥʠʪʝ ʧʦʪʦʮʠ ʙʝʟ ʧʦʤʦʱʪʘ ʥʘ IT ʩʧʝʮʠʘʣʠʩʪʠ. ɺ ʭʦʜʘ 

ʥʘ ʠʟʧʣ̡ʥʝʥʠʝʪʦ ʥʘ ʨʘʙʦʪʥʠʪʝ ʧʦʪʦʮʠ ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʥʘʥʘʩʷʪ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʩʝ ʦʪʨʘʟʷʚʘʪ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʙʝʟ ʜʘ ʩʝ 

ʠʟʠʩʢʚʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʢʦʜ. ʀʥʪʝʨʬʝʡʩʲʪ ʟʘ ʨʘʙʦʪʘ ʩ ʧʨʦʜʫʢʪʘ ʝ 

ʦʧʨʦʩʪʝʥ, ʧʦʜʜʲʨʞʘ ʩʝ ʠ ʫʥʠʬʠʮʠʨʘʥʘ ʩʨʝʜʘ ʟʘ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ. ʇʨʝʜʣʘʛʘʪ ʩʝ ʠ ʧʨʝʜʝʬʠʥʠʨʘʥʠ ʰʘʙʣʦʥʠ ʟʘ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʨʘʙʦʪʥʠ ʧʦʪʦʮʠ ʢʘʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʯʦʚʝʰʢʠ ʨʝʩʫʨʩʠ, 

ʠʟʧ̡ʣʥʝʥʠʝ ʥʘ ʧʦʨʲʯʢʠ, IT ʫʩʣʫʛʠ, ʬʠʥʘʥʩʦʚʠ ʠ ʜʦʢʫʤʝʥʪʥʠ ʧʦʪʦʮʠ, 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʢʣʘʤʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʢʘʧʠʪʘʣʦʚʠ ʨʘʟʭʦʜʠ ʠ ʜʨ. 

ɺʩʠʯʢʠ ʪʝʟʠ ʧʨʝʜʠʤʩʪʚʘ ʧʨʘʚʷʪ Comindware Tracker ʧʦʜʭʦʜʷʱ ʟʘ 

ʚʥʝʜʨʷʚʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʦʪ ʙʠʟʥʝʩ ʧʦʪʨʝʙʠʪʝʣʠ ʙʝʟ ʠʣʠ ʩ ʤʠʥʠʤʘʣʥʘ 

ʥʘʤʝʩʘ ʥʘ IT ʦʪʜʝʣʠʪʝ. 

¶ ProcessMaker BPM Suite (ProcessMaker, n.d.) ʊʦʟʠ ʧʨʦʜʫʢʪ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠʪʝ ʧʦʪʦʮʠ ʧʦʜʜʨ̡ʞʘ ʠʥʪʝʛʨʘʮʠʷ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʩ 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʨʘʙʦʪʥʠʪʝ ʧʨʦʮʝʩʠ (Business Activity 

Monitoring ï BAM), ʩʪʘʪʫʩ ʥʘ ʟʘʜʘʯʠ, ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, 

ʜʠʟʘʡʥ ʥʘ ʬʦʨʤʫʣʷʨʠ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ, ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʩʲʦʙʱʝʥʠ̫ ʠ 

ʙʘʟʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʦʢʫʤʝʥʪʠ. Process Maker BPM 

Suite ʧʦʜʜʲʨʞʘ ʩʦʬʪʫʝʨʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʫʩʣʫʛʠʪʝ RESTful API, ʢʦʝʪʦ 

ʧʦʟʚʦʣʷʚʘ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʜʘ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʚ ʢʦʨʧʦʨʘʪʠʚʥʠ 

ʩʠʩʪʝʤʠ ʢʘʪʦ ʪʝʟʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʩʫʨʩʠʪʝ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʪʘ, 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʩ ʢʣʠʝʥʪʠʪʝ ʠ ʜʨ. ʇʦʜʜʲʨʞʘ ʢʘʢʪʦ 

ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʦʪʯʝʪʠ, ʪʘʢʘ ʠ ʨʘʟʰʠʨʝʥʘ ʘʥʘʣʠʪʠʯʥʦʩʪ ʚ 

ʨʝʘʣʥʦ ʚʨʝʤʝ. ʉʦʬʪʫʝʨʥʘʪʘ ʩʨʝʜʘ ʧʨʝʜʦʩʪʘʚʷ ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʢʦʥʝʢʪʦʨʠ 
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ʢʲʤ ʧʦ- ʠhʨʦʢʦ ʠʟʧʦʣʟʚʘʥʠʪʝ ʦʙʣʘʯʥʠ ʙʠʟʥʝʩ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ. ɺʛʨʘʜʝʥʠʪʝ ʰʘʙʣʦʥʠ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʩ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʢʲʩʪʦʤʠʟʘʮʠʷ ʟʥʘʯʠʪʝʣʥʦ ʫʣʝʩʥʷʚʘʪ ʤʦʜʝʣʠʨʘʥʝʪʦ ʠ 

ʠʤʧʣʝʤʝʥʪʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

¶ Workfl ow automation (Nintex, 2020) ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʢʣʯʁʦʚʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʩʲʚʤʝʩʪʥʦ 

ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʩʧʦʜʝʣʷʥʝ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ ʩ ʮʝʣ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

ʇʦʜʦʙʥʦ ʥʘ ʜʨʫʛʠ ʩʦʬʪʫʝʨʥʠ ʧʨʦʜʫʢʪʠ ʦʪ ʪʘʟʠ ʛʨʫʧʘ, Workflow 

automation ʥʘ ʢʦʤʧʘʥʠʷʪʘ Nintex ʧʦʜʜ̡ ʨʞʘ ʩʨʝʜʩʪʚʘ ʟʘ ʜʠʟʘʡʥ ʥʘ 

ʝʣʝʢʪʨʦʥʥʠ ʬʦʨʤʠ, ʧʦʟʚʦʣʷʚʘʱʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʜʘʥʥʠ ʦʪ ʚʩʷʢʘʢʚʠ 

ʫʩʪʨʦʡʩʪʚʘ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠ ̫ʥʘ ʨʘʙʦʪʥʠʪʝ 

ʧʦʪʦʮʠ, Workflow automation ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʣʝʩʥʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ 

ʦʙʫʯʝʥʠ ʙʦʪʦʚʝ ʯʨʝʟ ʪʝʭʥʦʣʦʛʠʷʪʘ Robot Process Automation (RPA). ʊʦʚʘ 

ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʦ ʠ ʝʬʝʢʪʠʚʥʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʨʫʪʠʥʥʠ ʟʘʜʘʯʠ ʙʝʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʧʠʩʘʥʝ ʥʘ ʢʦʜ ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 

ʦʨʠʝʥʪʠʨʘʥ ʠʥʪʝʨʬʝʡʩ ʦʪ ʪʠʧ drag and drop. ʏʨʝʟ ʠʥʪʝʛʨʠʨʘʥʠʪʝ ʚ 

ʩʨʝʜʘʪʘ ʤʦʜʫʣʠ DocGen ʠ eSign ʧʦʪʨʝʙʠʪʝʣʠʪʝ ʤʦʛʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ 

ʩʲʟʜʘʚʘʪ ʜʦʢʫʤʝʥʪʠ ʠ ʜʘ ʛʠ ʦʪʦʨʠʟʠʨʘʪ ʩ ʝʣʝʢʪʨʦʥʝʥ ʧʦʜʧʠʩ. Workflow 

Automation ʧʦʜʜʲʨʞʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ, ʢʦʠʪʦ 

ʧʦʟʚʦʣʷʚʘʪ ʣʝʩʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʧʪʠʤʠʟʘʮʠʷ 

ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

¶ BizAgi BPM Suite (BizAgi) ʧʨʝʜʣʘʛʘ ʩʨʝʜʩʪʚʘ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʯʨʝʟ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʦʨʠʝʥʪʠʨʘʥ drag and drop ʠʥʪʝʨʬʝʡʩ. 

ɸʨʭʠʪʝʢʪʫʨʘʪʘ ʥʘ BizAgi ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʨʘʟʜʝʣʷʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʦʪ 

ʜʘʥʥʠʪʝ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʫʣʝʩʥʝʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʧʨʦʩʪʝʥʠ ʜʠʘʛʨʘʤʠ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʊʝʟʠ ʜʠʘʛʨʘʤʠ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʧʦʟʚʦʣʷʚʘʪ ʣʝʩʥʘ ʠ 

ʙʲʨʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʚʲʚ ʚʩʠʯʢʠ ʢʦʨʧʦʨʘʪʠʚʥʠ 
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ʩʠʩʪʝʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ɺʘʞʥʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ BizAgi BPM Suite ʝ 

ʜʦʙʨʝ ʨʘʟʚʠʪʘʪʘ ʤʨʝʞʘ ʦʪ ʧʘʨʪʥʴʦʨʠ ʚ ʩʚʝʪʦʚʝʥ ʧʣʘʥ, ʢʘʢʪʦ ʠ ʛʦʣʝʤʠʷ 

ʙʨʦʡ ʢʣʠʝʥʪʠ. 

3.6.3. ʀʥʪʝʣʠʛʝʥʪʥʠ ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ 

ʉʧʦʨʝʜ ʢʦʥʩʫʣʪʘʥʪʩʢʘʪʘ ʢʦʤʧʘʥʠʷ ɻʘʨʪʥʲʨ (Dunie, ʠ ʜʨ., 2019) 

ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ (iBPMS) ʩʘ 

ʠʥʪʝʛʨʠʨʘʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʧʦʟʚʦʣʷʚʘʪ ʙʠʟʥʝʩ ʨʘʟʨʘʙʦʪʯʠʮʠ 

(ʘʥʘʣʠʟʘʪʦʨʠ, ʙʠʟʥʝʩ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʜʨ.) ʠ ʀʊ ʝʢʩʧʝʨʪʠ ʜʘ ʩʲʟʜʘʚʘʪ ʠ 

ʪʨʘʥʩʬʦʨʤʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ʇʣʘʪʬʦʨʤʠʪʝ ʦʪ ʪʘʟʠ 

ʛʨʫʧʘ ʧʦʟʚʦʣʷʚʘʪ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ 

ʙʲʨʟʦ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʥʦʚʠ ʠʥʦʚʘʪʠʚʥʠ ʧʨʦʮʝʩʠ. ɺʠʩʦʢʘʪʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʩʨʝʜʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʠ ʥʘʩʦʯʝʥʦʩʪʪʘ ʠʤ ʢʲʤ ʙʠʟʥʝʩ ʝʢʩʧʝʨʪʠ ʩʝ ʜʲʣʞʠ ʥʘ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ ʜʘ ʩʝ ʠʟʠʩʢʚʘ ʠʣʠ ʩ 

ʤʠʥʠʤʘʣʝʥ ʧʨʦʛʨʘʤʝʥ ʢʦʜ (low-code/no-code). ʇʣʘʪʬʦʨʤʠʪʝ ʧʦʟʚʦʣʷʚʘʪ 

ʧʨʦʤʝʥʠʪʝ ʚ ʤʦʜʝʣʠʪʝ ʥʘ ʨʘʙʦʪʥʠʪʝ ʧʦʪʦʮʠ, ʙʠʟʥʝʩ ʧʨʘʚʠʣʘ, ʤʦʜʝʣʠ ʟʘ 

ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ, ʤʦʜʝʣʠ ʥʘ ʜʘʥʥʠʪʝ ʠ ʜʨ. ʜʘ ʩʝ ʠʤʧʣʝʤʝʥʪʠʨʘʪ 

ʜʠʨʝʢʪʥʦ ʚ ʙʠʟʥʝʩ ʦʧʝʨʘʮʠʠʪʝ ʙʝʟ ʜʘ ʩʝ ʠʟʠʩʢʚʘʪ ʩʧʝʮʠʘʣʥʠ ʪʝʭʥʠʯʝʩʢʠ 

ʧʦʟʥʘʥʠʷ ʠʣʠ ʜʲʣʲʛ ʦʧʠʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʠ 

ʧʨʦʛʨʘʤʠʨʘʥʝ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʙʠʟʥʝʩ ʨʘʟʨʘʙʦʪʯʠʮʠʪʝ ʩʪʘʚʘʪ ʥʝʟʘʚʠʩʠʤʠ 

ʦʪ ʀʊ ʩʧʝʮʠʘʣʠʩʪʠʪʝ ʠ ʤʦʛʘʪ ʜʘ ʦʪʨʘʟʷʚʘʪ ʨʫʪʠʥʥʠ ʠʣʠ ʥʝʦʙʠʯʘʡʥʠ 

ʧʨʦʤʝʥʠ ʚ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ɺʟ̡ʤʦʞʥʦʩʪʠʪʝ ʟʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʦʪ 

ʤʦʜʝʣ ʧʦʜʦʙʨʷʚʘ ʨʝʟʫʣʪʘʪʠʪʝ ʠ ʫʣʝʩʥʷʚʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ʥʘ 

ʜʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʥʝ ʩʘʤʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʜʦʙʨʝ 

ʩʪʨʫʢʪʫʨʠʨʘʥʠʪʝ ʠ ʧʦʚʪʘʨʷʱʠ ʩʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʘ ʟʘ 

ʮʷʣʦʩʪʥʘ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʠ ʨʝʠʥʞʝʥʝʨʠʥʛ ʥʘ ʧʨʦʮʝʩʠʪʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 

ʜʠʥʘʤʠʯʥʦ ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʚʲʥʰʥʘ ʠ ʚʲʪʨʝʰʥʘ ʩʨʝʜʘ. 

ʇʣʘʪʬʦʨʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʦʪ ʪʘʟʠ ʛʨʫʧʘ 



ʄʆʅʆɻʈɸʌʀʏʅɸ ɹʀɹʃʀʆʊɽʂɸ Ăɿʅɸʅʀɽ ʀ ɹʀɿʅɽʉñ, ʂʅʀɻɸ 8, 2020 
ISBN  978-619-210-049-0, ɺɸʈʅɸ, ɹʒʃɻɸʈʀʗ 

MONOGRAPHIC LIBRARY ñKNOWLEDGE AND BUSINESSò, BOOK 8, 2020 
ISBN 978-619-210-049-0, VARNA, BULGARIA 

 

84 
 

 

ʧʨʠʪʝʞʘʚʘʪ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʘ ʚʛʨʘʜʝʥʘ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ ʚ ʧʦʥʝ 

ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʦʩʝʤ ʢʣʶʯʦʚʠ ʩʧʦʨʝʜ ʢʦʥʩʫʣʪʘʥʪʩʢʘʪʘ ʢʦʤʧʘʥʠʷ ʦʙʣʘʩʪʠ 

(Schulte, Dunie, & Cantara, 2015): ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʥʘʚʨʝʤʝʥʥʠ ʠ 

ʨʝʣʝʚʘʥʪʥʠ ʜʘʥʥʠ, ʜʝʪʘʡʣʠʟʘʮʠʷ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʥʠʚʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʠʟʙʨʘʥʠʷ ʢʦʥʪʝʢʩʪ ʥʘ ʤʦʜʝʣʠʨʘʥʝ, ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʦʛʥʦʩʪʠʯʥʠ ʤʦʜʝʣʠ, 

ʧʨʦʘʢʪʠʚʥʦʩʪ, ʧʦʜʜʲʨʞʘʥʝ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ, ʨʘʟʰʠʨʝʷʤʦʩʪ ʠ ʘʜʘʧʪʘʮʠʷ, ʦʧʪʠʤʠʟʘʮʠʷ, ʘʥʘʣʠʟ ʥʘ 

ʨʝʟʫʣʪʘʪʠʪʝ. 

ʀʥʪʝʣʠʛʝʥʪʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ 

ʦʩʠʛʫʨʷʚʘʪ ʩʨʝʜʩʪʚʘ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠʪʝ ʯʨʝʟ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ 

front-end ʠ back-end ʦʧʝʨʘʮʠʠ. ʊʝ ʩʲʱʦ ʪʘʢʘ ʧʦʟʚʦʣʷʚʘʪ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʦʨʢʝʩʪʨʠʨʘʥʝ ʠ ʭʦʨʝʦʛʨʘʬʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, 

ʧʨʝʜʦʩʪʘʚʷʡʢʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʨʝʜʘ ʟʘ ʙʲʨʟʘ ʠ ʛ̡ʚʢʘʚʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ɺʛʨʘʜʝʥʘʪʘ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ ʚ ʪʝʟʠ 

ʩʦʬʪʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ ʧʦʟʚʦʣʷʚʘ ʘʜʘʧʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʭʦʜʘ 

ʥʘ ʪʷʭʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʯʨʝʟ ʚʟʠʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘ ʠʟʙʦʨ ʥʘ ʥʘʡ-

ʧʦʜʭʦʜʷʱʠʪʝ ʧʦʩʣʝʜʚʘʱʠ ʜʝʡʩʪʚʠʷ. 

 ʇʨʝʜʠʤʩʪʚʘʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ iBPMS ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʚ ʧʨʦʮʝʩʘ ʥʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʦʛʘʪ ʜʘ ʩʝ 

ʩʠʩʪʝʤʘʪʠʟʠʨʘʪ ʥʘ ʤʘʢʨʦ ʠ ʤʠʢʨʦ ʨʘʚʥʠʱʝ. ʅʘ ʤʘʢʨʦʨʘʚʥʠʱʝ iBPMS 

ʧʨʠʣʘʛʘʪ ʥʝʧʨʝʢʲʩʥʘʪʘ ʠʥʪʝʣʠʛʝʥʪʥʦʩʪ ʯʨʝʟ ʘʥʘʣʠʟ ʥʘ ʧʦʪʦʮʠʪʝ (stream 

analytics), ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʣʦʞʥʠ ʩʲʙʠʪʠʷ ʠ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʙʠʟʥʝʩ 

ʜʝʡʥʦʩʪʪʘ (business activity monitoring). ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʪʢʨʠʚʘʥʝ ʥʘ ʘʥʦʤʘʣʠʠ, ʠʟʢʣʶʯʝʥʠʷ, ʢʨʠʪʠʯʝʥ ʧʲʪ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʩʚʲʨʟʘʥʠʪʝ ʧʨʦʮʝʩʠ ʠ ʘʥʘʣʠʟ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʘʥʘʣʠʟʠ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʙʠʟʥʝʩ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

ʅʘ ʤʠʢʨʦʨʘʚʥʠʱʝ ʧʨʝʜʦʩʪʘʚʷʥʘʪʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʘʥʘʣʠʪʠʯʥʦʩʪ 

ʯʨʝʟ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ, ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʠ 
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ʧʨʦʛʥʦʩʪʠʯʥʠ ʘʥʘʣʠʟʠ ʧʦʜʧʦʤʘʛʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝʪʦ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ 

ʥʘ ʜʘʜʝʥ ʝʢʟʝʤʧʣʷʨ ʥʘ ʦʪʜʝʣʝʥ ʙʠʟʥʝʩ ʧʨʦʮʝʩ. 

ʏʨʝʟ ʚʥʝʜʨʷʚʘʥʝ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʤʦʛʘʪ ʜʘ ʧʦʩʪʠʛʥʘʪ ʪ.ʥʘʨ. 

Ăʭʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʷñ (Saikat Ray, Tornbohm, Kerremans, & Miers, 2019). 

ʍʠʧʝʨʘʚʪʦʤʘʪʠʟʘʮʠʷʪʘ ʩʝ ʩʚʲʨʟʚʘ ʩ ʠʥʪʝʛʨʠʨʘʥʦ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʧʦʚʩʝʤʝʩʪʥʘ ʨʦʙʦʪʠʟʠʨʘʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠʪʝ (Robot Process 

Automation ï RPA) ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʦʩʥʦʚʘʥʦ ʥʘ 

ʪʝʭʥʦʣʦʛʠʠ, ʠʟʧʦʣʟʚʘʱʠ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. 

ʉʧʦʨʝʜ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ɻʘʨʪʥʲʨ (Dunie, ʠ ʜʨ., 2019), ʣʠʜʝʨʠʪʝ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʧʣʘʪʬʦʨʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩ 

ʩʘ Pegasystems, Appian ʠ IBM. 

ʇʣʘʪʬʦʨʤʘʪʘ Appian (Appian, n.d.) ʝ ʥʘʩʦʯʝʥʘ ʧʨʝʜʠʤʥʦ ʢʲʤ 

ʙʠʟʥʝʩ ʨʘʟʨʘʙʦʪʯʠʮʠ ʠ ʧʦʟʚʦʣʷʚʘ ʩʲʟʜʘʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ ʩ ʤʠʥʠʤʘʣʝʥ ʢʦʜ (low-code), ʢʘʪʦ ʧʦʜʜʲʨʞʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʜʠʟʘʡʥ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʧʨʦʮʝʩʠʪʝ ʧʦ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʷ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʥʘ ʦʪʣʠʯʥʘʪʘ 

ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʧʨʝʜʣʘʛʘʥʘ ʦʪ Appian, ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠʤʘʪ ʜʦʩʪʲʧ ʜʦ 

ʰʠʨʦʢ ʥʘʙʦʨ ʦʪ ʩʨʝʜʩʪʚʘ, ʨʘʟʰʠʨʝʥʠʷ ʠ ʧʦʜʦʙʨʝʥʠʷ ʯʨʝʟ ʧʣʘʪʬʦʨʤʘʪʘ 

Appian AppMarket (Appian Community, n.d.). Appian ʩʝ ʠʟʧʦʣʟʚʘ ʦʪ 

ʦʛʨʦʤʝʥ ʙʨʦʡ ʧʦʪʨʝʙʠʪʝʣʠ ʟʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʢʨʦʩ-

ʬʫʥʢʮʠʦʥʘʣʥʠ ʧʨʦʮʝʩʠ, ʢʘʪʦ ʧʨʝʦʙʣʘʜʘʚʘʱʘ ʯʘʩʪ ʟʘʩʝʛʘ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʪʘ ʩ ʧʘʨʪʥʴʦʨʠʪʝ. ɺ ʧʦʩʣʝʜʥʠʪʝ ʚʝʨʩʠʠ 

ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʩʝ ʧʨʝʜʣʘʛʘʪ ʩʨʝʜʩʪʚʘ ʟʘ ʘʥʘʣʠʟ ʥʘ ʥʘʩʪʨʦʝʥʠʷʪʘ 

(sentiment analysis) ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʥʪʝʛʨʠʨʘʥʠ ʢʦʤʧʦʥʝʥʪʠ ʟʘ 

ʤʘʰʠʥʥʦ ʦʙʫʯʝʥʠʝ ʦʪ ʚʦʜʝʱʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʘʪʦ Microsoft, Google ʠ 

Amazon. 

ɺ ʩʝʢʪʦʨʘ iBPMS ʢʦʤʧʘʥʠʪ̫ʘ IBM ʧʨʝʜʣʘʛʘ ʩʚʦʷʪʘ ʠʥʪʝʛʨʠʨʘʥʘ 

ʧʣʘʪʬʦʨʤʘ IBM Digital Business Automation for Digital Business (IBM, 
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n.d.). ɺʝʨʩʠʠʪʝ Enterprise ʠ Express ʧʦʜʜʲʨʞʘʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʟʘʜʘʯʠ ʩ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʦʙʦʪʠʟʠʨʘʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠ (RPA), ʩʧʦʜʝʣʷʥʝ 

ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ (IBM FileNet), ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʨʘʙʦʪʥʠʪʝ 

ʧʦʪʦʮʠ (IBM BPM), ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ (IBM 

Datacap) ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ (IBM Operational 

Decision Manager). ʇʣʘʪʬʦʨʤʘʪʘ ʥʘ IBM ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ 

ʩʲʱʝʩʪʚʫʚʘʱʠ ʩʦʬʪʫʝʨʥʠ ʨʝʰʝʥʠ̫ ʚ ʝʜʠʥʥʘ ʧʣʘʪʬʦʨʤʘ, ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʱ ʤʦʜʝʣ ʥʘ ʜʘʥʥʠʪʝ, ʫʥʠʬʠʮʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣʩʢʠ 

ʠʥʪʝʨʬʝʡʩ ʠ ʢʣʠʝʥʪʩʢʦ ʧʨʝʞʠʚʷʚʘʥʝ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʩʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ 

ʥʘ ʰʠʨʦʢ ʢʨʲʛ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠ 

ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠ ̫ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ. IBM ʧʨʝʜʣʘʛʘ ʠ ʛʲʚʢʘʚ ʤʦʜʝʣ ʥʘ ʮʝʥʦʦʙʨʘʟʫʚʘʥʝ ʠ 

ʚʥʝʜʨʷʚʘʥʝ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʢʣʠʝʥʪʠʪʝ ʜʘ ʟʘʢʫʧʫʚʘʪ ʠ ʚʥʝʜʨʷʚʘʪ 

ʧʨʦʜʫʢʪʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʧʣʘʪʬʦʨʤʘʪʘ, ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʜʘ 

ʛʠ ʠʥʪʝʛʨʠʨʘʪ ʚ ʢʦʨʧʦʨʘʪʠʚʥʘ ʠʥʪʝʣʠʛʝʥʪʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʂʦʤʧʘʥʠʷʪʘ ʧʨʠʪʝʞʘʚʘ ʠ ʨʘʟʚʠʪʘ ʤʨʝʞʘ ʦʪ ʧʘʨʪʥʴʦʨʠ ʠ 

ʢʦʥʩʫʣʪʘʥʪʠ ʚ ʮʷʣ ʩʚʷʪ, ʢʦʠʪʦ ʜʦʧʨʠʥʘʩʷʪ ʟʘ ʫʚʝʣʠʯʘʚʘʱʦʪʦ ʩʝ ʧʘʟʘʨʥʦ 

ʧʨʠʩʩ̡ʪʚʠʝ ʚ ʩʝʢʪʦʨʘ ʯʨʝʟ ʥʦʚʠ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʚʥʝʜʨʝʥʠ 

ʨʘʟʨʘʙʦʪʢʠ. 

ɺ ʤʘʛʠʯʝʩʢʠʷ ʢʚʘʜʨʘʥʪ ʥʘ ɻʘʨʪʥʲʨ Pegasystems ʝ ʦʧʨʝʜʝʣʝʥ ʢʘʪʦ 

ʙʝʟʩʧʦʨʝʥ ʣʠʜʝʨ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʠʥʪʝʣʠʛʝʥʪʥʠ ʧʣʘʪʬʦʨʤʠ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʯʨʝʟ ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʩʠ ʧʣʘʪʬʦʨʤʘ Pega 

Infinity (Pegasystems, n.d.). ʂʦʤʧʘʥʠʷʪʘ ʧʨʝʜʣʘʛʘ ʠʥʦʚʘʪʠʚʥʠ ʨʝʰʝʥʠʷ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʜʦʩʪʘ ʯʝʩʪʦ ʙʝʟ ʘʥʘʣʦʛ ʚ ʢʦʥʢʫʨʝʥʪʥʠʪʝ ʧʨʦʜʫʢʪʠ. 

ʇʨʦʜʫʢʪʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʧʨʝʜʣʘʛʘʪ ʧʲʣʝʥ ʩʧʝʢʪʲʨ 

ʦʪ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʦʙʭʚʘʱʘʥʝ ʥʘ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʜʝʡʥʦʩʪʪʘ ʠ 

ʠʥʪʝʛʨʠʨʘʪ ʨʦʙʦʪʠʟʠʨʘʥʘ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠʪʝ (RPA) ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʠ ʥʘ ʠʟʢʫʩʪʚʝʥ ʠʥʪʝʣʝʢʪ. ɺʩʠʯʢʠ ʨʝʰʝʥʠʷ ʚ ʨʘʤʢʠʪʝ 

ʥʘ ʧʣʘʪʬʦʨʤʘʪʘ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʙʝʟʧʨʦʙʣʝʤʥʦ ʢʘʢʪʦ ʧʦʤʝʞʜʫ ʩʠ, ʪʘʢʘ ʠ ʩ 
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ʦʛʨʦʤʝʥ ʙʨʦʡ ʚʲʥʰʥʠ ʩʠʩʪʝʤʠ. ʇʣʘʪʬʦʨʤʘʪʘ ʥʘ Pega ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʦʙʱ 

ʦʙʝʢʪʥʦʦʨʠʝʥʪʠʨʘʥ ʤʦʜʝʣ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʚʟʝʤʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥ 

ʥʘ ʢʦʥʪʝʡʥʝʨʥʦ-ʙʘʟʠʨʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ. ʇʦʜʦʙʥʦ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʣʠʜʝʨʠ ʚ 

ʩʝʢʪʦʨʘ, Pega ʨʘʟʚʠʚʘ ʫʩʧʝʰʥʦ ʩʚʦʷʪʘ ʤʨʝʞʘ ʦʪ ʧʘʨʪʥʴʦʨʩʢʠ ʢʦʤʧʘʥʠʠ ï 

ʚʥʝʜʨʠʪʝʣʠ. ʂʣʠʝʥʪʠʪʝ ʤʦʛʘʪ ʜʘ ʥʘʜʛʨʘʞʜʘʪ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʪʘ ʩʠ ʯʨʝʟ 

ʧʣʘʪʬʦʨʤʠ ʟʘ ʩʧʦʜʝʣʷʥʝ ʥʘ ʧʨʠʣʦʞʝʥʠʷ ʠ ʢʦʤʧʦʥʝʥʪʠ. ʂʦʤʧʘʥʠʷʪʘ 

ʧʨʝʜʣʘʛʘ ʠ ʬʠʥʘʥʩʠʨʘʥʝ ʥʘ ʩʪʘʨʪʲʧ ʧʨʝʜʧʨʠʷʪʠʷ ʯʨʝʟ Pega Service 

Ventures. ɺʘʞʝʥ ʬʘʢʪʦʨ ʟʘ ʠʟʙʦʨ ʥʘ ʧʨʦʜʫʢʪʠʪʝ ʦʪ ʧʣʘʪʬʦʨʤʘʪʘ Pega 

Infinity ʝ ʘʢʘʜʝʤʠʯʥʘʪʘ ʧʨʦʛʨʘʤʘ, ʧʨʝʜʣʘʛʘʥʘ ʦʪ ʢʦʤʧʘʥʠʪ̫ʘ, ʜʦʙʨʝ 

ʨʘʟʚʠʪʠʪʝ ʠ ʣʝʩʥʦʜʦʩʪʲʧʥʠ ʨʝʩʫʨʩʠ ʟʘ ʦʥʣʘʡʥ ʦʙʫʯʝʥʠʝ ʠ ʧʦʤʦʱ. 

 

3.7. ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ 

ʂʘʢʪʦ ʙʝ ʧʦʜʯʝʨʪʘʥʦ ʧʨʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʝʪʘʧʠʪʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ 

ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʠʤʘ ʜʦʩʪʘ ʧʨʠʣʠʢʠ, ʧʨʠʧʦʢʨʠʚʘʠɦ ʩʝ 

ʜʝʡʥʦʩʪʠ ʠ ʦʙʱʠ ʝʣʝʤʝʥʪʠ. ʇʦʜʜʲʨʞʘʤʝ ʧʨʝʧʦʨʲʢʘʪʘ ʟʘ ʩʲʚʤʝʩʪʥʦ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʦʪ ʜʚʝʪʝ ʛʣʝʜʥʠ ʪʦʯʢʠ, 

ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʱʝ ʩʧʦʤʦʛʥʝ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʠʤ ʠ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ. ʇʦʨʘʜʠ ʪʝʟʠ ʧʨʠʯʠʥʠ 

ʧʨʝʜʣʘʛʘʤʝ ʝʜʠʥʥʘ ʨʘʤʢʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʥʦʩʪʠ ʠ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʦʙʝʢʪʠ ʠ 

ʩʲʙʠʪʠʷ, ʢʦʷʪʦ ʦʪʨʘʟʷʚʘ ʩʧʝʮʠʬʠʢʠʪʝ ʥʘ ʜʚʘʪʘ ʤʦʜʝʣʘ ʩʘʤʦ ʚ ʝʪʘʧ 

Ăʄʦʜʝʣʠʨʘʥʝñ. ʊʘʟʠ ʨʘʤʢʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʢʘʢʪʦ ʧʨʠ ʝʜʥʦʚʨʝʤʝʥʥʦ, 

ʪʘʢʘ ʠ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʤʦʜʝʣʠʪʝ. ʉʪʨʫʢʪʫʨʠʨʘʥʝʪʦ ʥʘ 

ʦʪʜʝʣʥʠ ʝʪʘʧʠ ʱʝ ʩʧʦʤʦʛʥʝ ʟʘ ʧʦ-ʜʦʙʨʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ. ʇʨʠ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʝʪʘʧʠʪʝ ʩʝ 

ʠʟʭʦʞʜʘ ʦʪ ʝʪʘʧʠʪʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ, ʦʙʚʲʨʟʘʥʦʩʪʪʘ ʥʘ 

ʢʦʤʧʦʥʝʥʪʠʪʝ ʠ ʛʝʥʝʨʠʨʘʥʠʪʝ ʨʝʟʫʣʪʘʪʠ (ʚʠʞ ʬʠʛ. 3.1 ʠ ʬʠʛ. 3.2). 

ʇʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 
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ʧʨʦʮʝʩʠʪʝ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʧʨʝʜʣʘʛʘʤʝ ʜʘ ʩʝ ʧʨʝʤʠʥʝ ʧʨʝʟ 

ʩʣʝʜʥʠʪʝ ʠʪʝʨʘʪʠʚʥʦ ʠʟʧʲʣʥʷʚʘʥʠ ʝʪʘʧʠ: 

I. ʇʦʜʛʦʪʚʠʪʝʣʝʥ ʝʪʘʧ. ʎʝʣʪʘ ʥʘ ʪʦʟʠ ʝʪʘʧ ʝ ʜʘ ʩʝ ʩʲʛʣʘʩʫʚʘ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝʪʦ ʠ ʤʦʜʝʣʠʨʘʥʝʪʦ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʩ 

ʢʦʨʧʦʨʘʪʠʚʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʅʘʣʠʯʠʝʪʦ ʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʨʘʟʨʘʙʦʪʝʥʘ ʩʪʨʘʪʝʛʠʷ ʝ ʩʠʣʥʦ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ, ʟʘʱʦʪʦ 

ʪʦʚʘ ʙʠ ʜʦʚʝʣʦ ʜʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʫʩʪʦʡʯʠʚʠ ʨʝʟʫʣʪʘʪʠ, ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 

ʝʜʠʥʥʘ ʚʠʟʠʷ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʠ ʱʝ ʦʧʪʠʤʠʟʠʨʘ ʨʝʩʫʨʩʠʪʝ, ʥʝʦʙʭʦʜʠʤʠ 

ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʆʪʧʨʘʚʥʘ ʪʦʯʢʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ 

ʥʘ ʧʨ̡ʚʠʷ ʝʪʘʧ ʩʣʝʜʚʘ ʜʘ ʝ ʨʘʟʨʘʙʦʪʝʥʘʪʘ ʩʪʨʘʪʝʛʠ̫ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ʇʨʝʧʦʨʲʯʠʪʝʣʥʦ ʝ ʧʨʝʜʠ ʧʨʝʤʠʥʘʚʘʥʝ ʢʲʤ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ ʜʘ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʩʠ, 

ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʠʣʠ ʨʘʟʚʠʪʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ʇʨʠʦʨʠʪʠʟʠʨʘʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ, ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʙʝʢʪ 

ʥʘ ʤʦʜʝʣʠʨʘʥʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʉ ʛ̡ʣʘʩʫʚʘʥʦʩʪʪʘ ʤʝʞʜʫ ʤʦʜʝʣʠʨʘʥʝʪʦ 

ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʩʲʩ ʩʪʨʘʪʝʛʠʷʪʘ ʟʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠ 

ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʦʙʣʘʩʪʠ ʠʟʠʩʢʚʘ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʨʝʣʝʚʘʥʪʥʠ ʢʣʶʯʦʚʠ 

ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʟʘ ʦʮʝʥʢʘ ʠ ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

II. ɸʥʘʣʠʟ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ. ʅʘ ʚʪʦʨʠ ʝʪʘʧ ʟʘ ʚʩʝʢʠ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʙʠʟʥʝʩ ʧʨʦʮʝʩ ʩʝ ʩʲʙʠʨʘʪ ʠ ʘʥʘʣʠʟʠʨʘʪ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ 

ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʥʠ ʠʟʠʩʢʚʘʥʠʷ, ʫʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʆʪ ʦʩʦʙʝʥʦ 

ʟʥʘʯʝʥʠʝ ʪʫʢ ʝ ʘʢʪʠʚʥʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʙʠʟʥʝʩ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ. ɼʝʡʥʦʩʪʪʘ ʥʘ ʬʠʨʤʠʪʝ ʚ ʩʝʢʪʦʨ ʩʪʨʦʠʪʝʣʩʪʚʦ, 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʥʝʜʚʠʞʠʤʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʣʦʛʠʩʪʠʢʘ, ʝ ʩʪʨʦʛʦ 

ʩʧʝʮʠʬʠʯʥʘ ʠ ʦʙʭʚʘʱʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʨʦʮʝʩʠ ï 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʩʥʘʙʜʷʚʘʥʝ, ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʫʩʣʫʛʠ, ʧʨʦʜʘʞʙʠ ʠ ʜʨ. 

ɹʠʟʥʝʩ ʝʢʩʧʝʨʪʠʟʘʪʘ ʝ ʢʣʶʯʦʚʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ, ʪʲʡ 

ʢʘʪʦ ʥʝʜʦʙʨʦ ʠʣʠ ʥʝʧʲʣʥʦ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʙʠ ʜʦʚʝʣʦ ʜʦ 
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ʥʝʢʘʯʝʩʪʚʝʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʦʪ ʩʣʝʜʚʘʱʠʪʝ ʝʪʘʧʠ. ɺ ʢʨʘʷ ʥʘ 

ʝʪʘʧʘ ʩʝ ʩʲʟʜʘʚʘ ʧʲʣʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʚʩʝʢʠ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩ, ʦʜʦʙʨʝʥʘ ʠ ʩʲʛʣʘʩʫʚʘʥʘ ʦʪ ʙʠʟʥʝʩ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʢʦʤʧʘʥʠʷʪʘ, 

ʠʟʛʨʘʞʜʘʱʘ ʤʦʜʝʣʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

III.  ʄʦʜʝʣʠʨʘʥʝ. ʊʦʚʘ ʝ ʝʪʘʧʲʪ, ʧʨʠ ʢʦʡʪʦ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʥʘʡ-

ʩ̡ ʱʝʩʪʚʝʥʠ ʨʘʟʣʠʯʠʷ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʜʚʘʪʘ ʤʦʜʝʣʘ ʥʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠ. ʇʨʝʜʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʝ 

ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʪʝ ʜʘ ʩʝ ʩʪʨʫʢʪʫʨʠʨʘʪ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʥʦʩʪʠ ʦʪ 

ʝʜʥʘ ʩʪʨʘʥʘ ʠ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʙʠʟʥʝʩ ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ ʦʪ ʜʨʫʛʘ. 

ɺʩʷʢʘ ʜʝʡʥʦʩʪ ʩʝ ʦʧʠʩʚʘ ʚ ʧʦʜʭʦʜʷɦ ʬʦʨʤʘʪ ʠ ʩʝ ʦʧʨʝʜʝʣʷ ʮʝʣʝʚʘʪʘ 

ʩʪʝʧʝʥ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. ʀʜʝʥʪʠʬʠʮʠʨʘʪ ʩʝ ʙʠʟʥʝʩ ʦʙʝʢʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ɹʠʟʥʝʩ ʦʙʝʢʪʠʪʝ ʩʝ ʦʙʚʲʨʟʚʘʪ ʩ 

ʜʝʡʥʦʩʪʠʪʝ ʠ ʩʝ ʜʝʬʠʥʠʨʘʪ ʙʠʟʥʝʩ ʩʲʙʠʪʠʷʪʘ, ʛʝʥʝʨʠʨʘʥʠ ʠʣʠ 

ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʠʥʠʮʠʠʨʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʦʪ ʜʘʜʝʥ ʧʨʦʮʝʩ. ʇʨʦʫʯʚʘʪ ʩʝ 

ʧʦʜʭʦʜʷʠɦ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʩʦʬʪʫʝʨʥʠ ʧʣʘʪʬʦʨʤʠ ʟʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. ʉʣʝʜ ʠʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱʘ ʩʨʝʜʘ, ʩʝ ʠʟʛʨʘʞʜʘ ʤʦʜʝʣ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

IV. ʈʝʠʥʞʝʥʝʨʠʥʛ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʩʝ ʘʥʘʣʠʟʠʨʘʪ 

ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʨʝʠʥʞʝʥʝʨʠʥʛ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ 

ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʅʘʙʝʣʷʟʚʘʪ ʩʝ ʜʝʡʥʦʩʪʠ ʠ ʥʘʯʠʥ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʪʷʭ, ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʧʪʠʤʠʟʠʨʘʪ. ʇʨʦʫʯʚʘʪ ʩʝ 

ʧʦʜʭʦʜʷʱʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ. 

V. ʀʥʪʝʛʨʘʮʠʷ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʩʝ ʩʲʟʜʘʚʘ ʨʘʤʢʘ ʟʘ ʚʥʝʜʨʷʚʘʥʝ ʠ 

ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʨʝʰʝʥʠʷ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʤʦʜʝʣʘ ʥʘ 

ʦʧʪʠʤʠʟʠʨʘʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʀʥʪʝʛʨʘʮʠʦʥʥʘʪʘ ʨʘʤʢʘ ʩʝ ʦʙʩʲʞʜʘ ʩ 

ʙʠʟʥʝʩ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʦʧʨʝʜʝʣʷʪ ʩʝ ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʝʩʫʨʩʠ ʟʘ ʥʝʡʥʦʪʦ 

ʨʝʘʣʠʟʠʨʘʥʝ. 

VI. ʆʮʝʥʢʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ. ʉʣʝʜ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ 

ʠʥʪʝʛʨʘʮʠʦʥʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʯʝʪʘʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 
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ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʫʩʣʫʛʠʪʝ. ʊʦʟʠ ʝʪʘʧ ʥʝ ʩʝ ʠʟʧʲʣʥʷʚʘ ʝʜʥʦʢʨʘʪʥʦ, ʘ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʲʣʲʛ ʧʝʨʠʦʜ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʚʩʝ ʧʘʢ 

ʥ̫ ʢʘʢʚʠ ʢʦʥʢʨʝʪʥʠ ʚʨʝʤʝʚʠ ʧʝʨʠʦʜʠ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ 

ʟʘʣʦʞʝʥʠʪʝ ʮʝʣʠ, ʢʘʪʦ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʢʪʦ 

ʢʨʘʪʢʦʩʨʦʯʥʠ (ʤʝʩʝʮ, ʪʨʠʤʝʩʝʯʠʝ), ʪʘʢʘ ʠ ʜʲʣʛʦʩʨʦʯʥʠ ʧʝʨʠʦʜ (ʛʦʜʠʥʘ ʠ 

ʧʦʚʝʯʝ) ʟʘ ʠʟʯʠʩʣʝʥʠʝ ʥʘ ʢʣʶʯʦʚʠʪʝ ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ. 

ʆʮʝʥʢʘʪʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʝ ʚʘʞʝʥ ʢʦʤʧʦʥʝʥʪ ʦʪ ʚʩʝʢʠ ʧʨʦʝʢʪ ʟʘ 

ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠ̫. ʇʨʝʧʦʨʲʯʚʘʤʝ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʝʜʠʥʥʦ 

ʥʘʚʠʛʘʮʠʦʥʥʦ ʢʦʥʪʨʦʣʥʦ ʪʘʙʣʦ (dashboard) ʟʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʠ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʤʝʪʨʠʢʠʪʝ ʦʪ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʧʨʦʝʢʪʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

ɽʪʘʧʠʪʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʩʝ ʠʟʧ̡ʣʥ̫ʚʘʪ ʠʪʝʨʘʪʠʚʥʦ, 

ʢʘʪʦ ʚ ʭʦʜʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʝ ʚʲʟʤʦʞʥʦ ʚʨʲʱʘʥʝ ʥʘ ʧʨʝʜʠʰʝʥ ʝʪʘʧ ʟʘ 

ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʜʦʧʲʣʚʘʱʠ ʠʣʠ ʢʦʨʠʛʠʨʘʱʠ ʜʝʡʩʪʚʠʷ. ʊʦʚʘ ʱʝ ʧʦʚʠʰʠ 

ʛʲʚʢʘʚʦʩʪʪʘ ʥʘ ʮʝʣʠʷ ʧʨʦʮʝʩ ʧʦ ʠʟʧʲʣʥʝʥʠʝ ʠ ʱʝ ʜʦʧʨʠʥʝʩʝ ʜʦ 

ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʠʩʢʘ ʦʪ ʢʲʩʥʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʛʨʝhʢʠ ʠ ʥʝʧʲʣʥʦʪʠ. 

ʆʙʱʠʪʝ ʥʘʩʦʢʠ ʧʦ ʦʪʜʝʣʥʠ ʝʪʘʧʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ 

ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚ 

ʪʘʙʣ. 3.1. 

ʊʘʙʣʠʮʘ 3.1. ʅʘʩʦʢʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʤʦʜʝʣʠʨʘʥʝ ʥʘ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠ.̫ 

ˉ ɽʪʘʧ/ʅʘʩʦʢʠ 

1 

ɽʪʘʧ 1. ʇʦʜʛʦʪʚʠʪʝʣʝʥ ʝʪʘʧ 

ʅʘʩʦʢʠ: 

1. ɿʘʧʦʟʥʘʚʘʥʝ ʩ ʢʦʨʧʦʨʘʪʠʚʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʜʠʛʠʪʘʣʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

2. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

3. ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʢʣʯʁʦʚʠ ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʝʚʠ ʨʘʚʥʠʱʘ.  

2 

ɽʪʘʧ II. ɸʥʘʣʠʟ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ. 

ʅʘʩʦʢʠ: 

1. ʉʲʙʠʨʘʥʝ ʠ ʜʦʢʫʤʝʥʪʠʨʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷ, ʫʩʣʦʚʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. 

2. ʆʜʦʙʨʷʚʘʥʝ ʠ ʩʲʛʣʘʩʫʚʘʥʝ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ. 
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ˉ ɽʪʘʧ/ʅʘʩʦʢʠ 

3 

ɽʪʘʧ III. ʄʦʜʝʣʠʨʘʥʝ. 

ʅʘʩʦʢʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʯʠʠʪʦ ʝʣʝʤʝʥʪʠ ʩʘ ʙʠʟʥʝʩ 

ʜʝʡʥʦʩʪʠ: 

1. ʉʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʥʦʩʪʠ. 

2. ʆʧʠʩʘʥʠʝ ʥʘ ʚʩʷʢʘ ʜʝʡʥʦʩʪ ʚ ʩʣʝʜʥʠʷ ʬʦʨʤʘʪ: ʠʤʝ ʥʘ ʜʝʡʥʦʩʪʪʘ, 

ʠʥʠʮʠʘʪʦʨ, ʠʟʧʲʣʥʠʪʝʣ, ʣʦʛʠʢʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ, ʠʟʧʦʣʟʚʘʥʠ ʨʝʩʫʨʩʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ʨʝʟʫʣʪʘʪ, ʥʘʯʘʣʥʠ ʠ ʢʨʘʡʥʠ ʩʲʙʠʪʠʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ. 

3. ʀʟʛʨʘʞʜʘʥʝ ʥʘ ʤʦʜʝʣ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

4. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʞʝʣʘʥʘ ʩʪʝʧʝʥ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

 

ʅʘʩʦʢʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ, ʯʠʠʪʦ ʝʣʝʤʝʥʪʠ ʩʘ ʙʠʟʥʝʩ 

ʦʙʝʢʪʠ ʠ ʙʠʟʥʝʩ ʩʙ̡ʠʪʠ̫: 

1. ʀʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ ʚ ʢʦʥʪʝʢʩʪʘ ʥʘ ʧʨʦʮʝ-

ʩʠʪʝ, ʧʨʝʜʩʪʦʷʱʠ ʟʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ. 

2. ʉʪʨʫʢʪʫʨʠʨʘʥʝ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʢʘʪʦ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʦʙʝʢʪʠ ʠ 

ʩʲʙʠʪʠʷ. 

3. ʆʧʠʩʘʥʠʝ ʥʘ ʚʩʷʢʦ ʙʠʟʥʝʩ ʩʲʙʠʪʠʝ ʚ ʩʣʝʜʥʠʷ ʬʦʨʤʘʪ: ʠʤʝ ʥʘ ʩʲʙʠ-

ʪʠʝʪʦ, ʠʥʠʮʠʘʪʦʨ, ʛʝʥʝʨʠʨʘʥʦ ʩʲʦʙʱʝʥʠʝ, ʚʲʟʤʦʞʥʠ ʘʙʦʥʘʪʠ ʟʘ ʩʲʙʠʪʠʝ-

ʪʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ ʠ/ʠʣʠ ʩʲʙʠʪʠʷ. 

4. ʀʟʛʨʘʞʜʘʥʝ ʥʘ ʪʨʠʩʣʦʝʥ ʤʦʜʝʣ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ Ăɼʝʡʥʦʩʪ ï 

ʆʙʝʢʪ ï ʉʲʙʠʪʠʝñ 

5. ʉʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣʘ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʘ ʩ ʚʢʣʶʯʚʘʥʝ ʥʘ ʙʠʟʥʝʩ 

ʦʙʝʢʪʠ ʠ ʩʲʙʠʪʠʷ ʠ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, 

ʫʧʨʘʚʣʷʚʘʥʘ ʦʪ ʩʲʙʠʪʠʷ (Event Driven Architecture ï EDA). 

4 

ɽʪʘʧ IV. ʈʝʠʥʞʝʥʝʨʠʥʛ 

ʅʘʩʦʢʠ: 

1. ʆʧʪʠʤʠʟʠʨʘʥʝ ʠ ʨʝʠʥʞʝʥʝʨʠʥʛ ʥʘ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

2. ʉʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʠ ʠʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ 

ʜʠʛʠʪʘʣʠʟʘʮʠʷ.  

5 

ɽʪʘʧ V. ʀʥʪʝʛʨʠʨʘʥʝ 

ʅʘʩʦʢʠ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʥʘ ʨʘʤʢʘ ʟʘ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʜʠʛʠʪʘʣʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ. 

2. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʝʩʫʨʩʠ. 

3. ʆʙʩʲʞʜʘʥʝ ʠ ʩʲʛʣʘʩʫʚʘʥʝ ʥʘ ʤʦʜʝʣʘ ʥʘ ʠʥʪʝʛʨʘʮʠʷ.  

6 ɽʪʘʧ VI. ʆʮʝʥʢʘ ʥʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ 

 

ʅʘʩʦʢʠ: 

1. ʄʦʥʠʪʦʨʠʥʛ ʥʘ ʜʝʬʠʥʠʨʘʥʠʪʝ ʢʣʶʯʦʚʠ ʠʥʜʠʢʘʪʦʨʠ ʥʘ 

ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʚ ʨʘʟʣʠʯʥʠ ʚʨʝʤʝʚʠ ʧʝʨʠʦʜʠ. 

2. ʉʣʝʜʝʥʝ ʥʘ ʮʝʣʝʚʠʪʝ ʨʘʚʥʠʱʘ ʠ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ ʢʦʨʠʛʠʨʘʱʠ 

ʜʝʡʩʪʚʠʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ.  
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ɻʃɸɺɸ ʏɽʊɺʒʈʊɸ. ʀʅʆɺɸʊʀɺʅɸ ʎʀʌʈʆɺɸ 

ʆɹʈɸɹʆʊʂɸ ʅɸ ʅʆɺʀ ʀ ʉʒʑɽʉʊɺʋɺɸʑʀ ɼɸʅʅʀ 

4.1. ʇʨʦʤʝʥʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʜʘʥʥʠ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʠʥʦʚʘʪʠʚ-

ʥʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ 

ʈʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʠʪʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ ʚʢʣʶʯʚʘ 

ʩʲʙʠʨʘʥʝʪʦ, ʩʲʭʨʘʥʝʥʠʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʘʥʥʠ. ʂʘʢʪʦ ʠ ʚ ʜʨʫʛʠʪʝ ʩʝʢʪʦʨʠ ʥʘ ʠʢʦʥʦʤʠʢʘʪʘ ʠ ʪʫʢ 

ʩʲʱʝʩʪʚʫʚʘ ʪʝʥʜʝʥʮʠʷ ʟʘ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʦʙʝʤʘ ʥʘ ʜʘʥʥʠʪʝ, ʧʦʜʜʨ̡ʞʘʱʠ 

ʚʩʠʯʢʠ ʬʘʟʠ ʥʘ ʨʘʙʦʪʥʠʪʝ ʙʠʟʥʝʩ ʧʨʦʮʝʩʠ. ʉʧʝʮʠʬʠʢʘʪʘ ʥʘ ʜʝʡʥʦʩʪʠʪʝ 

ʜʦʧʨʠʥʘʩʷ ʟʘ ʛʝʥʝʨʠʨʘʥʝʪʦ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʦ 

ʝʩʪʝʩʪʚʦ, ʯʝʨʪʝʞʠ, ʜʘʥʥʠ ʩʚʨ̡ʟʘʥʠ ʩ ʦʙʝʢʪʠʪʝ, ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʤʝʨʚʘʪʝʣʥʠ 

ʫʨʝʜʠ ʠ ʜʨ. 

ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʟʘ ʜʘʥʥʠʪʝ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʤʘʰʠʥʥʘʪʘ 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʠ 

ʧʨʠʟʥʘʮʠ, ʥʦ ʥʘʡ-ʯʝʩʪʦ ʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʩʧʦʨʝʜ ʚʠʜʘ ʩʠ ʥʘ: 

ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ (Inmon & Nesavich, 2007, 

ʩʪʨ. 1). ʊʦʚʘ ʥʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʧʦ-ʥʘʪʘʪʲʢ ʜʘ ʨʘʟʛʣʝʜʘʤʝ ʪʝʥʜʝʥʮʠʠʪʝ, 

ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʠ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ 

ʜʘʥʥʠ ʟʘ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩʪʠʢʘʪʘ 

ʩʦ̡ʙʨʘʟʥʦ ʪʝʭʥʠʷ ʚʠʜ. 

ʉʪʨʫʢʪʫʨʠʨʘʥʠʪʝ ʜʘʥʥʠ ʠʤʘʪ ʦʧʨʝʜʝʣʝʥ, ʧʲʨʚʦʥʘʯʘʣʥʦ ʟʘʜʘʜʝʥ 

ʬʦʨʤʘʪ, ʢʦʝʪʦ ʛʠ ʧʨʘʚʠ ʣʝʩʥʠ ʟʘ ʤʘh ʠʥʥʘ ʦʙʨʘʙʦʪʢʘ. ʉʲʭʨʘʥʷʚʘʪ ʩʝ ʯʨʝʟ 

ʙʘʟʠ ʦʪ ʜʘʥʥʠ. Ăʂʦʥʮʝʧʮʠʷʪʘ ʟʘ ʙʘʟʘ ʦʪ ʜʘʥʥʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ 

ʝʬʝʢʪʠʚʥʦ ʜʘ ʩʝ ʨʝʰʘʚʘʪ ʚʲʧʨʦʩʠʪʝ ʧʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ ʢʘʪʦ 

ʨʝʩʫʨʩñ (ʂʘʰʝʚʘ ʠ ʜʨ., 2009, ʩʪʨ. 14). 

ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ, ʠʟʧʦʣʟʚʘʱʠ ʩʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ, ʩʘ 

ʠʟʪʦʯʥʠʢ ʥʘ ʤʥʦʛʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʠ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ. ʂʘʪʦ ʦʩʥʦʚʥʠ 

ʪʝʥʜʝʥʮʠʠ, ʢʦʠʪʦ ʥʘʣʘʛʘʪ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʠ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ 
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ʩʲʱʝʩʪʚʫʚʘɦʠʪʝ ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ, ʤʦʛʘʪ ʜʘ ʩʝ ʧʦʩʦʯʘʪ ʛʣʘʚʥʦ 

ʩʣʝʜʥʠʪʝ: 

¶ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʦʙʭʚʘʪʘ ʠ ʦʙʝʤʘ ʥʘ ʜʘʥʥʠʪʝ; 

¶ ʩ̡ ʟʜʘʚʘʥʝ ʠ ʧʦʜʜʲʨʞʘʥʝ ʥʘ ʝʜʠʥʥʠ ʙʘʟʠ ʦʪ ʜʘʥʥʠ, ʢʦʠʪʦ 

ʩʲʧʨʦʚʦʞʜʘʪ ʮʝʣʠʷ ʞʠʟʥʝʥ ʮʠʢʲʣ ʥʘ ʧʨʦʝʢʪʠʪʝ; 

¶ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʣʘʯʥʠ ʭʨʘʥʠʣʠʱʘ ʦʪ ʜʘʥʥʠ; 

¶ ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʠ ʚʠʜʦʚʝ ʜʘʥʥʠ, ʛʝʥʝʨʠʨʘʥʠ 

ʦʪ ʩʝʥʟʦʨʠ ʠ ʨʘʟʣʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ ʩ ʠʥʪʝʨʥʝʪ ʜʦʩʪʲʧ. 

ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʦʙʝʤʘ ʥʘ ʜʘʥʥʠʪʝ ʩʝ ʦʙʫʩʣʘʚʷ ʦʪ 

ʧʦʚʩʝʤʝʩʪʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ 

ʧʦʜʧʦʤʘʛʘʪ ʜʝʡʥʦʩʪʠʪʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʝʪʘʧʠ ʥʘ ʧʨʦʝʢʪʠʪʝ. ʉ̡ʱʝʩʪʚʫʚʘ 

ʪʝʥʜʝʥʮʠʷ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʫʩʚ̡ʲʨhʝʥʩʪʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʪʝʭʥʠʷ ʦʙʭʚʘʪ. ʅʘʧʨʠʤʝʨ ɾʝʣʝʚ (2018, ʩʪʨ. 127) ʦʧʨʝʜʝʣʷ 

ʩʣʝʜʥʠʪʝ ʝʪʘʧʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʬʘʩʠʣʠʪʠ ʤʝʥʠʜʞʤʲʥʪʘ: 1) ʚʣʠʷʥʠʝ ʥʘ ʩ̡ʟʜʘʚʘʥʝʪʦ 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ ʠ ʀʥʪʝʨʥʝʪ; 2) ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʧʦʜʜʨʲʞʢʘʪʘ (Maintenance Management Software ï MMS), ʠʟʚʝʩʪʝʥ ʦʱʝ 

ʢʘʪʦ ʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʤʦʥʪʠʪʝ, ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʢʦʤʧʘʥʠʷ 

Gartner ʚʲʚʝʞʜʘ ʟʘ ʪʷʭ ʧʦʥ̫ʪʠʝʪʦ Ăʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʢʪʠʚʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʝʪʦñ (ɽnterprise ɸsset ʄanagement ï EAM); 3) ʨʘʙʦʪʘ ʩʲʩ 

ʩʠʩʪʝʤʠʪʝ ʟʘ ʢʦʤʧʶʪʲʨʥʦ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʬʘʩʠʣʠʪʠ ʤʝʥʠʜʞʤʲʥʪʘ 

(Computer Aided Facilities Management ï CAFM); 4) ʧʦʷʚʘʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ 

ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʝʥʝʨʛʠʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʩʛʨʘʜʠʪʝ (Building Energy 

Management System ï BEMS); 5) ʠʟʧʦʣʟʚʘʥʝ ʥʘ ɻʲʚʢʘʚʠ ʤʝʪʦʜʦʣʦʛʠʠ ʟʘ 

ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʩʦʬʪʫʝʨ (Agile software development ï ASD); ʉʛʨʘʜʥʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʜʝʣʠʨʘʥʝ (Building Information Modelling ï BIM). ɺ 

ʩ̡ ʱʠ̫ ʮʠʪʠʨʘʥ ʠʟʪʦʯʥʠʢ ʩʝ ʢʘʟʚʘ, ʯʝ ʧʨʠ BIM ʤʦʛʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʩʝ 

ʛʝʥʝʨʠʨʘʪ ʜʘʥʥʠ ʠ ʯʝ ʩʲʙʨʘʥʠʪʝ ʜʘʥʥʠ ʧʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʝʢʪʘ ʩʘ 

ʧʲʣʥʠ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥʠ. 
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ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʙʨʦʷ ʥʘ ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʪʷʭʥʦʪʦ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʢʘʪʦ ʮʷʣʦ ʚʦʜʠ ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʦʙʭʚʘʪʘ ʠ ʦʙʝʤʘ ʥʘ 

ʜʘʥʥʠʪʝ ʚ ʙʘʟʠʪʝ ʦʪ ʜʘʥʥʠ. ʉ̡ ʟʜʘʚʘʪ ʩʝ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʢʦʥʮʝʧʮʠʪ̫ʘ ʩʢʣʘʜʦʚʝ ʦʪ ʜʘʥʥʠ (Data Warehouse ï DW), ʢʦʷʪʦ ʩʧʦʨʝʜ 

Bill Inmon ʝ ʧʨʝʜʤʝʪʥʦ ʦʨʠʝʥʪʠʨʘʥʘ, ʠʥʪʝʛʨʠʨʘʥʘ, ʦʙʚʲʨʟʘʥʘ ʩ ʚʨʝʤʝʪʦ, 

ʥʝʧʨʦʤʝʥʣʠʚʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʘʥʥʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ 

ʚʟʝʤʘʥʝʪʦ ʥʘ ʫʧʨʘʚʣʝʥʩʢʠ ʨʝhʝʥʠʷ (Inmon, 2002, ʩʪʨ. 31). ʍʘʨʘʢʪʝʨʥʦ ʟʘ 

ʩʢʣʘʜʦʚʝʪʝ ʦʪ ʜʘʥʥʠ ʝ, ʯʝ ʪʝ ʠʟʧʦʣʟʚʘʪ ʧʨʝʜʠʤʥʦ ʤʥʦʛʦʤʝʨʝʥ ʤʦʜʝʣ ʥʘ 

ʜʘʥʥʠ, ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʥʘ ʦʙʦʙʱʝʥʠʝ ʠ ʩʧʝʮʠʬʠʯʥʠ ʩʨʝʜʩʪʚʘ ʟʘ 

ʘʥʘʣʠʪʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ (ʂʘʰʝʚʘ ʠ ʜʨ. 2009, ʩʪʨ. 

127). 

ʀʥʪʝʛʨʘʮʠ̫ʪʘ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʪʘ ʩʲʱʦ ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʧʨʦʤʷʥʘ 

ʚ ʤʦʜʝʣʘ ʥʘ ʜʘʥʥʠʪʝ ʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʪʷʭʥʘʪʘ 

ʦʙʨʘʙʦʪʢʘ. ʉʲʚʨʝʤʝʥʥʠʪʝ CAD ʧʣʘʪʬʦʨʤʠ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʩʝ ʠʥʪʝʛʨʠʨʘʪ ʩ 

ʜʨʫʛʠ, ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʦʬʪʫʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ 

ʝʣʝʢʪʨʠʯʝʩʢʠ ʠʥʩʪʘʣʘʮʠʠ, ʦʪʦʧʣʠʪʝʣʥʠ ʠ ʚʝʥʪʠʣʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ɺʠʂ 

ʤʨʝʞʠ, ʬʘʩʘʜʥʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʨ. (ComputerWorld, 2009). ʊʦʚʘ ʩʪʘʚʘ 

ʚʲʟʤʦʞʥʦ ʥʘʡ-ʚʝʯʝ ʟʘʨʘʜʠ ʮʠʬʨʦʚʠʟʘʮʠʷʪʘ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ BIM, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ ʧʦ-ʝʬʝʢʪʠʚʥʦʪʦ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʟʥʝʥ ʮʠʢʣ̡ ʥʘ ʩʛʨʘʜʠʪʝ ï ʚ 

ʧʨʦʮʝʩʠʪʝ ʧʦ ʧʣʘʥʠʨʘʥʝ, ʧʨʦʝʢʪʠʨʘʥʝ, ʠʟʧʲʣʥʝʥʠʝ, ʜʦʢʫʤʝʥʪʘʮʠʷ, 

ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ ʠ ʧʦʜʜʨʲʞʢʘ (Eastman, et al., 2011; Ghaffarianhoseini, et 

al., 2017). 

BIM ʝ ʛʲʚʢʘʚ ʤʦʜʝʣ ʠ ʜʦʧʨʠʥʘʩ ̫ʟʘ ʩʲʟʜʘʚʘʥʝ ʙʘʟʘ ʦʪ ʜʘʥʥʠ, 

ʩʲʜ̡ʨʞʘʘɦ ʜʘʥʥʠʪʝ, ʢʦʠʪʦ ʩʝ ʩ̡ʙʠʨʘʪ ʧʨʝʟ ʮʝʣʠʷ ʞʠʟʥʝʥ ʮʠʢʲʣ ʥʘ 

ʜʘʜʝʥ ʩʪʨʦʠʪʝʣʝʥ ʧʨʦʝʢʪ (Eastman, et al., 2011). ʄʦʜʝʣʲʪ ʧʨʦʤʝʥʷ 

ʪʨʘʜʠʮʠʦʥʥʠʷ ʥʘʯʠʥ ʥʘ ʨʘʙʦʪʘ ʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ 

ʨʘʟʙʝʨʘʪ ʥʘʧʨʝʜʲʢʘ ʥʘ ʧʨʦʝʢʪʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʠ ʜʘ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʨʥʝʪ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʥʘʡ-ʥʦʚʠʪʝ, ʪʦʯʥʠ ʠ ʧʲʣʥʠ ʜʘʥʥʠ ʟʘ ʧʨʦʝʢʪʠʪʝ. 
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ʆʩʚʝʥ ʪʦʚʘ ʜʦʧʨʠʥʘʩʷ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʩ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʜʘʥʥʠʪʝ, ʧʨʠʯʠʥʝʥʠ ʦʪ ʥʠʩʢʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʠ ʧʦ 

ʪʦʟʠ ʥʘʯʠʥ ʩʧʦʤʘʛʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʪ̫ʘ ʚ ʩʪʨʦʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠ ̫(Wang, et al., 2018). 

ʀʥʦʚʘʪʠʚʥʘʪʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ, ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ BIM 

ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʝʬʝʢʪʠʚʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʘʪʨʫʧʘʥʠʪʝ ʜʘʥʥʠ ʚ 

ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠ.̫ ʉʧʦʨʝʜ ʥʷʢʦʠ ʘʚʪʦʨʠ BIM ʤʦʞʝ ʜʘ ʧʦʤʦʛʥʝ 

ʥʘ ʜʠʟʘʡʥʝʨʠʪʝ ʜʘ ʠʟʙʝʨʘʪ ʧʦʜʭʦʜʷʱʠʷ ʚʠʜ ʤʘʪʝʨʠʘʣʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʨʘʥʥʠʷ ʝʪʘʧ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʜʘ ʚʟʝʤʘʪ ʞʠʟʥʝʥʦʚʘʞʥʠ ʨʝʰʝʥʠʷ ʧʨʠ 

ʠʟʙʦʨʘ ʥʘ ʤʘʪʝʨʠʘʣʠ, ʢʦʠʪʦ ʠʤʘʪ ʫʩʪʦʡʯʠʚʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʞʠʟʥʝʥʠʷ 

ʮʠʢʲʣ ʥʘ ʩʛʨʘʜʘʪʘ (Jalaei, et al., 2015). ʀʟʩʣʝʜʦʚʘʪʝʣʠ ʦʪ ʍʦʥʛ ʂʦʥʛ 

ʧʨʝʜʣʘʛʘʪ ʤʝʪʦʜʦʣʦʛʠʯʥʘ ʨʘʤʢʘ, ʦʩʥʦʚʘʥʘ ʥʘ BIM ʟʘ ʘʥʘʣʠʟʠ ʥʘ 

ʧʘʨʠʯʥʠʪʝ ʧʦʪʦʮʠ ʚ ʩʪʨʦʠʪʝʣʥʠʪʝ ʧʨʦʝʢʪʠ (Lu, et al., 2016). ʉʲʝɦʩʪʚʫʚʘʪ 

ʠ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʦʠʪʦ ʜʦʢʘʟʚʘʪ ʧʦʣʝʟʥʦʩʪʪʘ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ 

ʥʘ ʝʥʝʨʛʠʡʥʦ ʝʬʝʢʪʠʚʥʠ ʩʛʨʘʜʠ (Najjara, et al., 2019). 

ɻʦʣʝʤʠʷʪ ʦʙʝʤ ʜʘʥʥʠ ʤʝʞʜʫ ʚʝʨʠʛʠʪʝ ʥʘ ʜʦʩʪʘʚʢʘ ʠ ʧʦ ʚʨʝʤʝ ʥʘ 

ʮʝʣʠʷ ʞʠʟʥʝʥ ʮʠʢʲʣ ʥʘ ʧʨʦʝʢʪʠʪʝ ʢʘʨʘ ʛʨʫʧʘ ʫʯʝʥʠ ʦʪ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

ʜʘ ʩʲʟʜʘʜʘʪ ʤʦʜʝʣ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʦʙʣʘʯʥʦ ʭʨʘʥʠʣʠʱʝ ʟʘ 

ʜʘʥʥʠʪʝ ʚ BIM. (Beach, et al., 2011). ʈʘʟʨʘʙʦʪʢʘʪʘ ʝ ʥʘʧʨʘʚʝʥʘ ʚʲʟ ʦʩʥʦʚʘ 

ʥʘ ʤʥʦʞʝʩʪʚʦ ʢʦʥʩʫʣʪʘʮʠʠ ʩ ʙʠʟʥʝʩʘ, ʘ ʧʨʦʪʦʪʠʧʲʪ ʝ ʢʦʥʩʪʨʫʠʨʘʥ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʦʪʚʦʨʝʥʘʪʘ ʩʠʩʪʝʤʘ CometCloud, ʩʲʟʜʘʜʝʥʘ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʘ 

Rutgers (ʉɸʑ). ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʙʣʘʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠ 

ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ 

ʧʦʟʚʦʣʷʚʘ ʤʨʝʞʦʚʠ ʜʦʩʪʲʧ ʜʦ ʨʘʟʣʠʯʥʠ ʩʧʦʜʝʣʝʥʠ ʨʝʩʫʨʩʠ ʢʘʪʦ: 

ʠʥʪʝʨʥʝʪ ʤʨʝʞʠ, ʩʲʨʚʲʨʠ, ʭʨʘʥʠʣʠʱʘ ʟʘ ʜʘʥʥʠ ʠ ʩʦʬʪʫʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ. 

ɺ ʩʝʢʪʦʨʘ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʠʥʞʝʥʝʨʩʪʚʦʪʦ ʠ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʦʙʣʘʯʥʠʪʝ 

BIM ʩʝ ʩʯʠʪʘʪ ʟʘ ʚʪʦʨʦ ʧʦʢʦʣʝʥʠʝ ʚ ʪʭ̫ʥʦʪʦ ʨʘʟʚʠʪʠʝ. ʄʘʢʘʨ ʯʝ 

ʦʙʣʘʯʥʠʪʝ ʫʩʣʫʛʠ ʮʝʣʷʪ ʜʘ ʧʨʝʜʦʩʪʘʚʷʪ ʨʝʜʠʮʘ ʧʨʝʜʠʤʩʪʚʘ ʥʷʢʦʠ ʫʯʝʥʠ 

ʠʟʨʘʟʷʚʘʪ ʦʧʘʩʝʥʠʷ ʦʪʥʦʩʥʦ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʧʨʠ ʪʦʟʠ ʚʠʜ BIM 
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(Wong, et al., 2014). ɺ ʜʨʫʛʦ ʠʟʩʣʝʜʚʘʥʝ ʩʝ ʜʘʚʘ ʧʨʝʧʦʨʲʢʘ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ 

ʯʣʝʥʦʚʝʪʝ ʥʘ ʝʢʠʧʠʪʝ ʠ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʙʘʨʠʝʨʠʪʝ ʧʨʝʜ ʦʙʣʘʯʥʠʪʝ ʠ 

ʤʦʙʠʣʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ BIM, ʦʩʚʝʥ ʪʦʚʘ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʬʘʡʣʦʚʝ ʩ ʦʪʚʦʨʝʥʠ ʩʪʘʥʜʘʨʪʠ ʩ ʮʝʥʪʨʘʣʠʟʠʨʘʥ ʩʲʨʚʲʨ ʟʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ 

(Abanda, et al., 2018). ʅʘ ʧʦʣʟʠʪʝ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʦʙʣʘʯʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʘʢʮʝʥʪʠʨʘ ʚ ʜʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ (Matthews, et al., 2015; 

Beach, et al., 2013). ɸʚʪʦʨʠʪʝ ʟʘʣʘʛʘʪ ʥʘ ʪʝʟʘʪʘ, ʯʝ ʪʘʢʘ ʩʝ ʩʲʟʜʘʚʘ 

ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦ-ʛʦʣʷʤʘʪʘ ʦʧʝʨʘʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʧʨʦʝʢʪʘ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʢʦʥʪʨʦʣʲʪ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ ʦʙʝʢʪʠ ʝ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ. ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʦʪʯʠʪʘʥʝ ʠ ʢʦʥʪʨʦʣʠʨʘʥʝ 

ʠʟʢʠʩʚʘ ʩʲʙʠʨʘʥʝ ʠ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ɺʛʨʘʞʜʘʥʝʪʦ ʥʘ 

ʝʣʝʢʪʨʦʥʥʠ ʝʣʝʤʝʥʪʠ, ʩʦʬʪʫʝʨ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ ʩʚʲʨʟʘʥʦʩʪʪʘ 

ʧʦʟʚʦʣʷʚʘʪ ʦʪʯʠʪʘʥʝ, ʩʲʙʠʨʘʥʝ ʠ ʦʙʤʝʥ ʥʘ ʜʘʥʥʠ. ʂʦʥʮʝʧʮʠʷʪʘ ʟʘ 

ʩʚʲʨʟʚʘʥʝ ʠ ʦʙʤʝʥʷʥʝ ʥʘ ʜʘʥʥʠ ʯʨʝʟ ʀʥʪʝʨʥʝʪ ʥʘ ʫʩʪʨʦʡʩʪʚʘ, 

ʜʦʤʘʢʠʥʩʢʠ ʫʨʝʜʠ, ʘʚʪʦʤʦʙʠʣʠ ʠ ʤʥʦʛʦ ʜʨʫʛʠ ʠ ʦʙʤʝʥʷʪ ʜʘʥʥʠ ʝ 

ʠʟʚʝʩʪʥʘ ʢʘʪʦ ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ (Internet of Things, IoT). ʇʦʣʟʠʪʝ 

ʦʪʥʦʩʥʦ ʩʲʙʠʨʘʥʝʪʦ ʠ ʦʪʯʠʪʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʚ ʩʪʨʦʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʩʝ 

ʠʟʩʣʝʜʚʘʪ ʦʪ ʤʥʦʛʦ ʘʚʪʦʨʠ (Louis & Dunston, 2018; Dave, et al., 2016). 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ IoT ʚʦʜʠ ʜʦ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʥʦʚʠ ʜʘʥʥʠ, ʢʦʠʪʦ 

ʦʩʠʛʫʨʷʚʘʪ ʥʘʙʣʶʜʝʥʠʝ, ʨʘʮʠʦʥʘʣʠʟʠʨʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ ʠ ʚʟʝʤʘʥʝ ʥʘ 

ʨʝʰʝʥʠ ̫ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ (erp.bg, 2018). 

ʉʪʨʦʠʪʝʣʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʟʧʦʣʟʚʘʪ ʢʘʢʪʦ ʩʪʨʫʢʪʫʨʠʨʘʥʠ, ʪʘʢʘ 

ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ. ʅʝʩʪʨʫʢʪʫʨʠʨʘʥʠʪʝ ʜʘʥʥʠ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ 

ʥ̫ʤʘʪ ʷʩʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʘʪ. ʂ̡ʤ ʪ̫ʭ ʩʧʘʜʘʪ ʢʥʠʛʠ, ʬʠʣʤʠ, ʧʝʯʘʪʥʠ 

ʜʦʢʫʤʝʥʪʠ, ʬʘʡʣʦʚʝ, ʦʙʠʢʥʦʚʝʥʠ ʠ ʝʣʝʢʪʨʦʥʥʠ ʧʠʩʤʘ, ʧʨʝʟʝʥʪʘʮʠʠ, 

ʨʠʩʫʥʢʠ, ʯʝʨʪʝʞʠ, ʩʭʝʤʠ, ʧʨʲʩʪʦʚʠ ʦʪʧʝʯʘʪʮ̡ʠ, ʬʦʪʦʛʨʘʬʠʠ, ʤʫʟʠʢʘʣʥʠ 

ʢʣʠʧʦʚʝ, ʜʦʛʦʚʦʨʠ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. ɿʘ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ, ʢʘʢʪʦ ʠ ʟʘ ʜʨʫʛʠʪʝ 

ʠʥʜʫʩʪʨʠʠ ʚʩʝ ʦʱʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʦʙʨʘʙʦʪʚʘʥʝʪʦ ʥʘ 
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ʪʦʟʠ ʚʠʜ ʜʘʥʥʠ. ʉ̡ʱʝʩʪʚʫʚʘʱʠʪʝ ʨʘʟʨʘʙʦʪʢʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʠ ʦʙʨʘʙʦʪʢʘ 

ʥʘ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʝɦ ʨʘʟʛʣʝʜʘʤʝ ʩʧʦʨʝʜ ʚʠʜʘ ʠ ʠʟʪʦʯʥʠʢʘ ʥʘ 

ʜʘʥʥʠ. 

ɽʜʥʘ ʦʪ ʪʝʥʜʝʥʮʠʠʪʝ, ʩʚʲʨʟʘʥʘ ʩ ʨʘʙʦʪʘ ʩ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ 

ʝ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʪʝʢʩʪʦʚʠ ʜʦʢʫʤʝʥʪʠ, ʠʟʧʦʣʟʚʘʱʠ ʩʝ ʚ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʛʝʥʝʨʠʨʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʪʦʚʘ. 

ʆʙʨʘʙʦʪʢʘʪʘ ʥʘ ʪʝʢʩʪ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʪʝʥʜʝʥʮʠʠ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʨʠʩʢʦʚʠ ʩʠʪʫʘʮʠʠ ʧʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʠʪʝ; 

ʛʨʫʧʠʨʘʥʝ ʥʘ ʜʦʢʫʤʝʥʪʠ ʠ ʧʦ-ʙʲʨʟʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʩʲʜʲʨʞʘʥʠʝ ʚ ʪ̫ʭ; 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʥʘʩʪʨʦʝʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʘʥʝ ʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʦʝʢʪʘ 

ʠ ʜʨ. 

ɺ ʪʘʙʣ. 4.1 ʩʘ ʦʙʦʙʱʝʥʠ ʨʘʟʨʘʙʦʪʢʠʪʝ ʧʦʩʚʝʪʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʘ 

ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʜʦʢʫʤʝʥʪʠ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʟʥʘʥʠʷ ʦʪ ʪʷʭ. 

ʊʘʙʣʠʮʘ 4.1. ʆʙʟʦʨ ʥʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʦʪ ʜʦʢʫʤʝʥʪʠ 

ʀʟʪʦʯʥʠʢ ʇʨʝʜʤʝʪ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ 

(Zou, et al., 2017) 

(Zhang, et al., 2019) 

(Tixier, et al., 2016) 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ (Natural Language Processing ï NLP) 

ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʨʠʩʢʦʚʠ ʦʧʘʩʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʥʠʪʝ 

ʧʨʦʝʢʪʠ, ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʚ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ. 

(Mao, et al., 2007) 

(Yu & Hsu, 2013) 

ʇʨʠʣʘʛʘʥʝ ʥʘ ʤʦʜʝʣʠ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʦ ʪʝʢʩʪʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 

ʩʪʨʦʠʪʝʣʥʠ ʜʦʢʫʤʝʥʪʠ ʩ ʮʝʣ ʙʲʨʟʦ ʥʘʤʠʨʘʥʝ ʥʘ 

ʧʦʜʭʦʜʷʱʘ ʠʥʬʦʨʤʘʮʠʷ. 

(Marzouk & Enaba, 

2019) 

ɸʥʘʣʠʟ ʥʘ ʪʝʢʩʪ ʟʘ ʘʥʘʣʠʟ ʠ ʥʘʙʣʶʜʝʥʠʝ ʥʘ 

ʜʦʛʦʚʦʨʘ ʟʘ ʩʪʨʦʠʪʝʣʩʪʚʦ ʠ ʢʦʨʝʩʧʦʥʜʝʥʮʠʷʪʘ. 

(Dong & Agogino, 

1997) 

ʆʙʨʘʙʦʪʢʘ ʥʘ ʪʝʢʩʪʦʚʠ ʜʦʢʫʤʝʥʪʠ ʩ ʮʝʣ ʩʧʦʜʝʣʷʥʝ 

ʥʘ ʜʠʟʘʡʥʝʨʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ʨʘʙʦʪʥʠ ʛʨʫʧʠ. 

(Prieto, 2013) 

(Matthies, 2016) 

ʇʨʠʣʘʛʘʥʝ ʥʘ ʩʝʥʪʠʤʝʥʪ ʘʥʘʣʠʟ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ 

ʥʘ ʥʘʩʪʨʦʝʥʠʷʪʘ ʠ ʩʩ̡ʪʘʚ̫ʥʝ ʥʘ ʧʨʦʛʥʦʟʘ ʟʘ ʫʩʧʝʭʘ 

ʥʘ ʧʨʦʝʢʪʘ. ʂʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʧʨʦʝʢʪʥʠ ʜʦʢʫʤʝʥʪʠ 

ʧʦ ʪʝʭʥʠʪʝ ʤʥʝʥʠʷ. 
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ʈʝʜʠʮʘ ʫʯʝʥʠ ʠʟʩʣʝʜʚʘʪ ʥʘʩʪʲʧʚʘʱʠʪʝ ʧʨʦʤʝʥʠ ʚ ʩʪʨʦʠʪʝʣʥʠʪʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚʲʚ ʚʨʟ̡ʢʘ ʩ ʧʦʷʚʘʪʘ ʥʘ ʥʦʚʠ ʚʠʜʦʚʝ ʜʘʥʥʠ ʠ ʤʝʪʦʜʠʪʝ ʟʘ 

ʪʷʭʥʘʪʘ ʦʙʨʘʙʦʪʢʘ. ʎʠʬʨʦʚʠʟʘʮʠʪ̫ʘ ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ ʧʨʦʤʷʥʘ ʚ 

ʥʘʯʠʥʠʪʝ ʟʘ ʩʲʙʠʨʘʥʝ ʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠ. ʅʷʢʦʠ ʘʚʪʦʨʠ ʩʚʲʨʟʚʘʪ 

ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʥʦʚʠ ʜʘʥʥʠ ʩ ʫʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʩʦʮʠʘʣʠʟʘʮʠʷʪʘ ʠ ʚʩʝ ʧʦ-

ʤʘʩʦʚʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʢʘʪʦ Facebook, Twitter, 

Pinterest, Instagram ʢʘʢʪʦ ʠ ʩ ʥʘʧʨʝʜʲʢʘ ʥʘ ʦʙʣʘʯʥʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʠ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʜʦʩʪʲʧ ʠ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʧʦ ʠʥʪʝʨʥʝʪ (Del 

Vecchio, et al., 2018). 

ɺ ʪʘʙʣ. 4.2 ʩʘ ʦʙʦʙʱʝʥʠ ʨʘʟʨʘʙʦʪʢʠ, ʩʚ̡ʨʟʘʥʠ ʩ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʜʘʥʥʠ ʦʪ ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ. 

ʊʘʙʣʠʮʘ 4.2. ʆʙʟʦʨ ʥʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ 

ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʦʪ ʫʝʙ ʩʲʜʲʨʞʘʥʠʝ ʠ ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ. 

ʀʟʪʦʯʥʠʢ ʇʨʝʜʤʝʪ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ 

(Tang ʠ ʜʨ. 2017ʘ) 

(Tang ʠ ʜʨ. 2017ʙ) 

ʉʝʥʪʠʤʝʥʪ ʘʥʘʣʠʟ ʥʘ ʤʥʝʥʠʷ, ʠʟʨʘʟʝʥʠ ʚ 

ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʟʘ ʨʘʟʣʠʯʥʠ ʘʩʧʝʢʪʠ ʥʘ 

ʨʘʙʦʪʘʪʘ ʧʦ ʧʨʦʝʢʪʠ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ.  

(Kim & Kim, 2018) 

 

ɸʥʘʣʠʟ ʥʘ ʠʥʪʝʨʥʝʪ ʩʪʘʪʠʠ ʟʘ ʧʦʞʘʨʥʠʪʝ 

ʧʨʦʠʟʰʝʩʪʚʠ,̫ ʚʲʟʥʠʢʥʘʣʠ ʥʘ ʩʪʨʦʠʪʝʣʥʠ 

ʧʣʦʱʘʜʢʠ. 

(Yazdizadeh & 

Ameri, 2015) 

ʂʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ, 

ʦʩʥʦʚʘʚʘʱʠ ʩʝ ʥʘ ʪʝʢʩʪʦʚʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʪʝʭʥʠʪʝ 

ʚʟ̡ʤʦʞʥʦʩʪʠ. 

(Chang, et al., 2017) ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʠʢʠ ʟʘ ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʥʘʥʠʷ ʦʪ 

ʪʝʢʩʪ (Text Mining ï TM ʚ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʟʘ 

ʧʨʦʛʥʦʟʠʨʘʥʝʪʦ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʜʝʡʥʦʩʪ ʚ 

ʩʪʨʦʠʪʝʣʥʠʷ ʙʠʟʥʝʩ. 
 

Harenberg (2017) ʩʯʠʪʘ, ʯʝ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ʝ 

ʦʪ ʠʟʢʣʁʯʠʪʝʣʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ, ʘ 

Morento, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʚ ʢʦʤʙʠʥʘʮʠʠʪʝ Ăʛʦʣʝʤʠ ʜʘʥʥʠñ (Big Data) ʠ 

ʢʦʥʮʝʧʮʠʷʪʘ Ăʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘñ (IoT) ʩʘ ʚʘʞʥʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʝʥʝʨʛʠʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʥʘ ʠʥʪʝʣʠʛʝʥʪʥʠʪʝ ʩʛʨʘʜʠ. ɼʨʫʛʠ ʘʚʪʦʨʠ ʩʲʱʦ 
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ʧʨʝʜʩʢʘʟʚʘʪ, ʯʝ ʜʘʥʥʠʪʝ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʪʨʦʠʪʝʣʥʘʪʘ ʠʥʜʫʩʪʨʠʷ ʱʝ 

ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʥʘʨʘʩʪʚʘʪ ʝʢʩʧʦʥʝʥʮʠʘʣʥʦ ʥʘʡ-ʚʝʯʝ ʧʦʨʘʜʠ ʥʘʧʨʝʜʲʢʘ 

ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ IoT (Bilal, et al., 2016). 

ɺ ʪʘʙʣ. 4.3 ʩʘ ʦʙʦʙʱʝʥʠ ʨʘʟʨʘʙʦʪʢʠʪʝ ʚʲʨʭʫ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ 

ʦʪ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ IoT. 

ʊʘʙʣʠʮʘ 4.3. ʆʙʟʦʨ ʥʘ ʨʘʟʨʘʙʦʪʢʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ IoT ʚ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ. 

ʀʟʪʦʯʥʠʢ ʇʨʝʜʤʝʪ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ 

(Li, et al., 2018) ʀʟʫʯʘʚʘʥʝ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʩʪʨʦʠʪʝʣʥʠʪʝ 

ʧʨʘʢʪʠʮʠ ʩ ʮʝʣ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ 

ʟʣʦʧʦʣʫʢʠ. 

(Li, et al., 2016) 

(Tang, et al., 2019) 

(Dave, et al., 2018) 

ʀʥʪʝʣʠʛʝʥʪʥʦ ʩʪʨʦʠʪʝʣʩʪʚʦ, ʦʩʥʦʚʘʥʦ ʥʘ BIM 

ʠ IoT 

(Asgari & Rahimian, 

2017) 

ʀʥʪʝʣʠʛʝʥʪʥʘ ʨʘʤʢʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʚ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ 

(Zhang, et al., 2012) ʀʥʪʝʣʠʛʝʥʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʦʪʧʘʜʲʮʠʪʝ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ 

(The Economist 

Intelligence Unit Limited, 

2017) 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ IoT ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ 

 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ IoT ʜʦʧʨʠʥʘʩʷ ʟʘ ʛʝʥʝʨʠʨʘʥʝ ʥʘ 

ʥʦʚʠ ʜʘʥʥʠ, ʢʦʠʪʦ ʠʤʘʪ ʭʝʪʝʨʦʛʝʥʝʥ ʭʘʨʘʢʪʝʨ, ʥʷʢʦʠ ʦʪ ʪʷʭ ʩʘ 

ʩʪʨʫʢʪʫʨʠʨʘʥʠ, ʜʨʫʛʠ ʥʝ. ʆʩʥʦʚʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ ʩʘ: 

¶ ʜʘʥʥʠ ʦʪ ʫʩʪʨʦʡʩʪʚʘʪʘ ʩ ʝʪʠʢʝʪʠ ʟʘ ʨʘʜʠʦʯʝʩʪʦʪʥʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ (RFID) ʩ ʮʝʣ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʜʦʩʪʘʚʢʠʪʝ; 

¶ GPS ʜʘʥʥʠ ʦʪ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʮʝʣʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʦʙʦʨʫʜʚʘʥʝʪʦ; 

¶ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʝʥʟʦʨʠ ï ʟʘ ʥʘʙʣʜʁʝʥʠʝ ʥʘ 

ʝʢʩʧʣʦʘʪʘʮʠʦʥʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʘʰʠʥʠʪʝ ʠ ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ; 

ʟʘ ʫʩʣʦʚʠʷʪʘ ʥ ʪʨʫʜ; ʟʘ ʠʟʨʘʟʭʦʜʚʘʥʦʪʦ ʛʦʨʠʚʦ; ʟʘ ʥʠʚʘʪʘ ʥʘ ʦʩʚʝʪʣʝʥʠʝ; 

ʟʘ ʚʣʘʞʥʦʩʪ, CO2, ʩʚʝʪʣʠʥʘ, ʚʦʜʝʥ ʧʦʪʦʢ, ʰʫʤ; ʟʘ ʢʣʠʤʘʪʠʯʥʠʪʝ ʫʩʣʦʚʠʷ, 
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ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʚʲʟʜʫʭʘ; 

¶ ʜʘʥʥʠ ʦʪ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ Augmented reality, ʢʦʷʪʦ 

ʤʦʞʝ ʙʲʜʝ ʠʥʪʝʛʨʠʨʘʥʘ ʚ ʢʦʟʠʨʢʠ ʥʘ ʦʙʦʨʫʜʚʘʥʝ, ʧʨʝʜʥʠ ʩʪʲʢʣʘ ʥʘ 

ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʠ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʚʠʜʝʦ-ʧʦʪʦʢ ʦʪ ʜʘʥʥʠ ʠ ʢʦʤʧʶʪ̡ʨʥʦ 

ʛʝʥʝʨʠʨʘʥʘ ʛʨʘʬʠʢʘ. 

ʇʦʷʚʘʪʘ ʥʘ ʥʦʚʠ ʚʠʜʦʚʝ ʜʘʥʥʠ, ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʦʙʝʤʘ ʥʘ ʜʘʥʥʠʪʝ 

ʠ ʩʢʦʨʦʩʪʪʘ ʥʘ ʪʷʭʥʦʪʦ ʛʝʥʝʨʠʨʘʥʝ ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʢʦʥʮʝʧʮʠʷʪʘ Ăʛʦʣʝʤʠ ʜʘʥʥʠñ. ɿʘʜʲʣʙʦʯʝʥʦ ʠʟʩʣʝʜʚʘʥʝ ʠ ʦʙʦʙʱʘʚʘʥʝ ʥʘ 

ʩʪʘʪʠʠʪʝ ʟʘ ʧʨʠʣʦʞʝʥʠʝ ʥʘ Big Data ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ, ʢʦʠʪʦ ʩʘ 

ʧʫʙʣʠʢʫʚʘʥʠ ʚ ʩʚʝʪʦʚʥʦ ʠʟʚʝʩʪʥʠʪʝ ʥʘʫʯʥʠ ʙʘʟʠ Emerald, Science Direct, 

IEEE Xplore Digital Library ʠ Springerlink ʝ ʥʘʧʨʘʚʝʥʦ ʦʪ ʠʟʩʣʝʜʦʚʘʪʝʣʠ 

ʦʪ ʄʘʣʘʡʟʠ ̫(Ismail, et al., 2018). 

ɺʠʜʦʚʝʪʝ ʛʦʣʝʤʠ ʜʘʥʥʠ ʚ ʩʪʨʦʠʪʝʣʥʠʷ ʩʝʢʪʦʨ ʩʤʝ ʦʙʦʙʱʠʣʠ ʚ 

ʪʘʙʣ. 4.4. 

ʊʘʙʣʠʮʘ 4.4. ɻʦʣʝʤʠ ʜʘʥʥʠ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʠʤʝʨʠ 

ɻʦʣʷʤ ʦʙʝʤ ʦʪ ʜʘʥʥʠ ʦʪ 

ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ 

ɼʘʥʥʠ ʦʪ ʧʨʦʝʢʪʠʨʘʥʝʪʦ, ʜʘʥʥʠ ʟʘ ʨʘʟʭʦʜʠʪʝ ʠ 

ʜʨ. ʬʠʥʘʥʩʦʚʠ ʜʘʥʥʠ, ʜʘʥʥʠ ʟʘ ʜʦʛʦʚʦʨʠʪʝ, 

ʜʘʥʥʠ ʦʪ Enterprise Resource Planning (ERP) ʜʨ. 

ʩʠʩʪʝʤʠ 

ʈʘʟʥʦʦʙʨʘʟʥʠ ʬʦʨʤʘʪʠ 

ʥʘ ʜʘʥʥʠʪʝ 

DWG, DXF (ʯʝʨʪʝʞʠ), DGN (ʧʨʦʝʢʪʠ), RVT, 

ifcXML, ifcOWL (ʦʪ CAD ʩʠʩʪʝʤʠ, Building 

Information Modeling), DOCX/XLSX/PPTX 

(Microsoft ʦʬʠʩ), RM/MPG (ʚʠʜʝʦ), JPEG 

(ʠʟʦʙʨʘʞʝʥʠ)̫ ʠ ʜʨ. 

ɼʠʥʘʤʠʯʝʥ ʭʘʨʘʢʪʝʨ ʥʘ 

ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʜʘʥʥʠ 

ʉʝʥʟʦʨʠ, RFID, ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʩʛʨʘʜʠ (BMS) ʠ ʜʨ. 
 

ʂʘʪʦ ʮʷʣʦ ʦʙʨʘʙʦʪʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʧʨʦʝʢʪʠʪʝ, 

ʦʩʲʱʝʩʪʚʷʚʘʥʠ ʚ ʩʝʢʪʦʨʘ ʥʘ ʘʨʭʠʪʝʢʪʫʨʘʪʘ, ʠʥʞʝʥʝʨʩʪʚʦʪʦ ʠ 

ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠʟʠʩʢʚʘ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʭʦʨʘ, 

ʠʟʧʦʣʟʚʘʱʠ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ. ʈʘʟʧʨʝʜʝʣʝʥʦʪʦ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʤʥʦʛʦ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʘʥʥʠ ʧʨʝʜʩʪʘʚʣ̫ʚʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ, ʠʟʠʩʢʚʘʱʦ 
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ʠʟʛʨʘʞʜʘʥʝ ʥʦʚʠ ʤʦʜʝʣʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʜʘʥʥʠʪʝ ʠ ʥʘ ʮʷʣʦʩʪʥʘ 

ʧʦʣʠʪʠʢʘ ʟʘ ʨʘʙʦʪʘ ʩ ʛʦʣʝʤʠ ʜʘʥʥʠ, ʢʦʷʪʦ ʜʘ ʝ ʩʲʦʙʨʘʟʝʥʘ ʩ ʥʘʡ-ʥʦʚʠʪʝ 

ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝhʝʥʠʷ ʚ ʀʊ ʩʬʝʨʘʪʘ. 

 

4.2. ʇʨʦʤʝʥʠ ʧʨʠ ʨʘʙʦʪʘʪʘ ʩ ʜʘʥʥʠ ʧʨʠ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ 

ʦʙʨʘʙʦʪʢʘ ʚ ʣʦʛʠʩʪʠʢʘʪʘ 

ʃʦʛʠʩʪʠʢʘʪʘ ʠʤʘ ʟʘ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʨʦʮʝʩʠ, 

ʦʩʲɦʝʩʪʚʷʚʘʥʝ ʥʘ ʜʦʩʪʘʚʢʘ ʥʘ ʪʦʯʥʦʪʦ ʤʷʩʪʦ ʠ ʚʨʝʤʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ 

ʫʩʣʦʚʠʷ ʠ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ. ɼʥʝʩ ʩʪʨʝʤʝʞʲʪ ʝ ʜʘ ʠʤʘ 

ʤʘʢʩʠʤʘʣʥʘ ʩʚʲʨʟʘʥʦʩʪ ʚʲʚ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ ʥʘ ʬʠʨʤʠʪʝ ï ʦʪ 

ʜʦʩʪʘʚʯʠʢʘ ʜʦ ʩʧʝʜʠʪʦʨʘ. ʇʨʝʜʣʘʛʘʪ ʩʝ ʠʥʦʚʘʪʠʚʥʠ ʧʦʜʭʦʜʠ ʟʘ 

ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʜʦʩʪʘʚʥʠʪʝ ʚʝʨʠʛʠ (Vasilev and Cristescu, 2019). ɼʘʥʥʠʪʝ 

ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʘʪʦ ʥʘʡ-ʚʘʞʥʘʪʘ Ăʚʘʣʫʪʘñ ʟʘ ʣʦʛʠʩʪʠʯʥʘʪʘ ʠʥʜʫʩʪʨʠ ̫

(ɹʦʞʠʣʦʚ, 2016). 

ʋʯʝʥʠ ʦʧʨʝʜʝʣʷʪ, ʯʝ ʚ ʩʲʚʨʝʤʝʥʥʘʪʘ ʣʦʛʠʩʪʠʢʘ, ʙʘʟʠʨʘʥʘ ʥʘ 

ʤʦʜʝʣʘ ʃʦʛʠʩʪʠʢʘ 4.0 ʧʦʪʦʮʠʪʝ ʦʪ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʙʘʟʠʨʘʪ ʥʘ: ʫʩʣʫʛʠ 

ʦʩʥʦʚʘʥʠ ʥʘ ʜʘʥʥʠʪʝ, ʩʲʭʨʘʥʷʚʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʜʘʥʥʠ, 

ʩʠʩʪʝʤʠʪʝ ʟʘ ʨʘʜʠʦʯʝʩʪʦʪʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ (RFID), ʩʠʩʪʝʤʠ ʟʘ 

ʣʦʢʘʣʠʟʠʨʘʥʝ, ʨʘʙʦʪʝʠɦ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ (RTLS), ERP, ʉʠʩʪʝʤʠ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʩʢʣʘʜʦʚʝ (Warehouse ʄanagement System ï WMS), 

ʦʙʣʘʯʥʠ ʩʠʩʪʝʤʠ (OleŜk·w-Szğapka ʠ Stachowiak, 2019). 

ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʨʦʫʯʝʥʠ ʣʠʪʝʨʘʪʫʨʥʠ ʠʟʪʦʯʥʠʮʠ, ʚ ʢʦʠʪʦ ʩʝ 

ʧʨʦʩʣʝʜʷʚʘʪ ʧʨʦʮʝʩʠʪʝ ʥʘ ʜʠʛʠʪʘʣʠʟʘʮʠʷ ʚ ʣʦʛʠʩʪʠʢʘʪʘ (Michaelides, 

2019; Borgi, 2017; Russell et al., 2015) ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʢʨʦʷʪ ʩʣʝʜʥʠʪʝ 

ʦʩʥʦʚʥʠ ʪʝʥʜʝʥʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʜʘʥʥʠʪʝ: 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-ʦʙʚʲʨʟʘʥʠ ʠ ʪʦʚʘ ʚʦʜʠ 

ʜʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʦʙʝʤʠʪʝ ʦʪ ʜʘʥʥʠ; 

¶ ʥʘʣʠʯʠʝ ʥʘ ʛʦʣʷʤʘ ʜʠʥʘʤʠʢʘ ʚ ʜʝʡʥʦʩʪʠʪʝ ʠ ʦʙʤʝʥʘ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ; 
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¶ ʧʦʷʚʘ ʥʘ ʥʦʚʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ 

ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʩʝʥʟʦʨʠ ʚ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, 

ʢʦʨʘʙʦʧʣʘʚʘʥʝʪʦ ʠ ʧʦ ʮʷʣʘʪʘ ʚʝʨʠʛʘ ʥʘ ʜʦʩʪʘʚʢʠ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʩʪʘʚʘʪ ʚʩʝ ʧʦ-ʠʥʪʝʣʠʛʝʥʪʥʠ, 

ʠʟʧʦʣʟʚʘʪ ʠʥʦʚʘʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʠ 

ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠʪʝ. 

ɼʠʛʠʪʘʣʥʘʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʩʝ ʩʚʲʨʟʚʘ ʩ 

ʧʨʠʣʦʞʝʥʠʝ ʥʘ: 

¶ ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ (Tu, 2018); 

¶ ʠʟʢʫʩʪʚʝʥʠ ̫ʠʥʪʝʣʝʢʪ (DHL and IBM, 2018); 

¶ ʚʠʨʪʫʘʣʥʘʪʘ ʨʝʘʣʥʦʩʪ (Guo, 2018); 

¶ ʦʙʣʘʯʥʠ ʪʝʭʥʦʣʦʛʠʠ (Gomez M. et. al. (2015); 

¶ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʠʪʝ (Goudz and Steiner, 2019); 

¶ ʩʦʮʠʘʣʥʠʪʝ ʤʝʜʠʠ (Singh, A., et al. (2017). 

ʅʘʡ-ʦʙʱʦ ʛʦʣʝʤʠʪʝ ʜʘʥʥʠ, ʛʝʥʝʨʠʨʘʥʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʩʧʦʨʝʜ 

ʠʟʪʦʯʥʠʢʘ, ʦʪ ʢʦʡʪʦ ʩʘ ʛʝʥʝʨʠʨʘʥʠ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚ 

ʩʣʝʜʥʠʪʝ ʢʘʪʝʛʦʨʠʠ: 

¶ ʜʘʥʥʠ, ʩʲʙʨʘʥʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ 

(ʥʘʧʨʠʤʝʨ ERP, CRM, SCM ʠ PDM). ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ 

ʛʝʥʝʨʠʨʘʪ ʨʘʟʥʦʦʙʨʘʟʥʠ ʜʘʥʥʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʣʘʥʠʨʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠ, 

ʠʟʧʨʘʱʘʥʝ ʥʘ ʧʦʨʯ̡ʢʠ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʠ, ʧʣʘʥʠʨʘʥʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʧʦʜʜʨʲʞʢʘ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʟʘʧʘʩʠʪʝ, ʧʨʦʜʘʞʙʠ ʠ 

ʤʘʨʢʝʪʠʥʛ, ʜʠʩʪʨʠʙʫʮʠʷ, ʦʙʩʣʫʞʚʘʥʝ ʥʘ ʢʣʠʝʥʪʠ ʠ ʬʠʥʘʥʩʦʚʦʪʦ 

ʫʧʨʘʚʣʝʥʠʝ; 

¶ ʜʘʥʥʠ ʦʪ ʦʙʦʨʫʜʚʘʥʠ̫, ʩʲʙʨʘʥʠ ʦʪ ʧʨʠʣʦʞʝʥʠ̫ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ 

IoT. ʊʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʨʘʙʦʪʘʪʘ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ, ʫʩʣʦʚʠʷʪʘ ʥʘ ʨʘʙʦʪʘ ʠ 

ʠʩʪʦʨʠ̫ʪʘ ʥʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʦʪʦ ʦʙʦʨʫʜʚʘʥʝ. ɺ ʩʬʝʨʘʪʘ ʥʘ 

ʣʦʛʠʩʪʠʢʘʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʦʩʣʝʜʷʚʘʪ ʤʘʨʰʨʫʪʠ ʠ ʩʠʛʥʘʣʠʟʠʨʘ ʚ ʩʣʫʯʘʠ 

ʥʘ ʦʪʢʣʦʥʝʥʠʷ ʚ ʧʣʘʥʠʨʘʥ ʤʘʨʰʨʫʪ, ʜʘ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷʪʘ 
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ʥʘ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ ʠ ʜʘʥʥʠʪʝ ʟʘ ʤʘʨʰʨʫʪʠʪʝ ʠ ʧʨʠ ʦʪʢʨʠʚʘʥʝ ʥʘ 

ʟʘʪʨʫʜʥʝʥʠʷ ʚʚ̡ ʚʝʨʠʛʘʪʘ ʥʘ ʜʦʩʪʘʚʢʠ, ʢʘʪʦ ʟʘʜʨʲʩʪʚʘʥʠʷ ʧʦ ʪʨʘʩʝʪʘ, ʜʘ 

ʩʝ ʛʝʥʝʨʠʨʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʤʘʨʰʨʫʪʠ ʠ ʜʘ ʩʝ ʦʧʪʠʤʠʟʠʨʘ ʚʝʨʠʛʘʪʘ ʥʘ 

ʜʦʩʪʘʚʢʠ.; 

¶ ʜʘʥʥʠ, ʩʙ̡ʨʘʥʠ ʦʪ ʠʥʪʝʨʥʝʪ ʠʟʪʦʯʥʠʮʠ, ʥʘʧʨ. ʟʘ ʝ-ʪʲʨʛʦʚʠʷ, ʦʪ 

ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ. ʊʦʟʠ ʪʠʧ ʜʘʥʥʠ ʩʘ ʧʨʝʜʠʤʥʦ ʜʝʤʦʛʨʘʬʩʢʠ ʜʘʥʥʠ ʥʘ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʧʨʦʬʠʣʠ, ʧʨʝʜʧʦʯʠʪʘʥʠʷ ʢʲʤ ʧʨʦʜʫʢʪʠ / 

ʫʩʣʫʛʠ, ʢʘʢʪʦ ʠ ʜʘʥʥʠ ʟʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ; 

¶ ʜʘʥʥʠ ʟʘ ʧʨʦʜʫʢʪʠʪʝ, ʩʲʙʨʘʥʠ ʦʪ ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʙʩʣʫʞʚʘʥʝ ʟʘ 

ʚʨʝʤʝ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (ʥʘʧʨʠʤʝʨ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʣʘʞʥʦʩʪ ʠ ʢʘʯʝʩʪʚʦ ʥʘ ʚʲʟʜʫʭʘ); 

¶ ʜʘʥʥʠ, ʩʲʙʠʨʘʥʠ ʦʪ ʧʨʘʚʠʪʝʣʩʪʚʘʪʘ ʯʨʝʟ ʦʪʚʦʨʝʥʠ ʙʘʟʠ ʦʪ 

ʜʘʥʥʠ, ʢʘʪʦ ʪʘʢʠʚʘ ʩʚʲʨʟʘʥʠ ʩ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ ʩʦʙʩʪʚʝʥʦʩʪ, 

ʛʨʘʞʜʘʥʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʘʫʯʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʦʧʘʟʚʘʥʝʪʦ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʟʜʨʘʚʝʦʧʘʟʚʘʥʝʪʦ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʚʦʷ ʬʦʨʤʘʪ ʜʘʥʥʠʪʝ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʤʦʛʘʪ ʜʘ ʩʝ 

ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʘ ʦʩʥʦʚʥʠ ʚʠʜʘ: ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʠ ʥʝʩʪʨʫʢʪʫʨʠʨʘʥʠ. 

ʉʪʨʫʢʪʫʨʠʨʘʥʠʪʝ ʜʘʥʥʠ ʩʝ ʛʝʥʝʨʠʨʘʪ ʦʪ ʙʠʟʥʝʩ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ 

ʩʠʩʪʝʤʠ ʢʘʪʦ: ʉʠʩʪʝʤʠ ʟʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʨʝʩʫʨʩʠʪʝ, ʉʠʩʪʝʤʠ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʨʲʟʢʠʪʝ ʩ ʢʣʠʝʥʪʠʪʝ ʠ ʉʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʚʝʨʠʛʠʪʝ ʟʘ ʜʦʩʪʘʚʢʠ ʠ ʜʨ. ɼʨʫʛ ʠʟʪʦʯʥʠʢ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʩʘ 

ʜʘʥʥʠ ʦʪ ʩʝʥʟʦʨʠ, ʚʛʨʘʜʝʥʠ ʚ IoT ʫʩʪʨʦʡʩʪʚʘ, GPS ʜʘʥʥʠ, ʜʘʥʥʠ ʦʪ RFID 

ʩʢʝʥʝʨʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʘʥʥʠ ʦʪ ʧʨʦʫʯʚʘʥʠʷ. 

ʅʝʩʪʨʫʢʪʫʨʠʨʘʥʠʪʝ ʜʘʥʥʠ ʩʘ ʦʩʥʦʚʥʦ ʦʪ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ, 

ʠʤʝʡʣ ʢʦʤʫʥʠʢʘʮʠʠ, ʢʣʠʝʥʪʩʢʠ ʤʥʝʥʠʷ, ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʫʝʙ ʩʠʩʪʝʤʠʪʝ, 

ʦʪ ʩʠʩʪʝʤʠʪʝ ʟʘ ʚʠʜʝʦʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʤʦʥʠʪʦʨʠʥʛ. 

ʂʘʪʦ ʮʷʣʦ ʚ ʣʦʛʠʩʪʠʯʥʠʷ ʩʝʢʪʦʨ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ IoT 

ʪʝʭʥʦʣʦʛʠʠʪʝ, ʠʟʯʠʩʣʝʥʠʷʪʘ ʚ ʦʙʣʘʢ, ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ, ʩʲʱʦ ʚʦʜ̫ʪ 

ʜʦ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ ʛʦʣʷʤ ʦʙʝʤ, ʜʠʥʘʤʠʯʥʠ ʜʘʥʥʠ ʦʪ ʭʝʪʝʨʦʛʝʥʥʠ 
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ʠʟʪʦʯʥʠʮʠ ʠ ʜʦ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ Big 

Data. ɸʥʘʣʠʟ ʥʘ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʛʦʣʝʤʠʪʝ ʜʘʥʥʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʩʝ ʧʨʘʚʠ 

ʦʪ Singh ʠ Sinderen (2016). ʊʝ ʠʟʩʣʝʜʚʘʪ ʤʥʦʞʝʩʪʚʦ ʣʠʪʝʨʘʪʫʨʥʠ 

ʠʟʪʦʯʥʠʮʠ ʠ ʫʩʪʘʥʦʚ̫ʚʘʪ, ʯʝ ʛʦʣʝʤʠʪʝ ʜʘʥʥʠ ʚ ʣʦʛʠʩʪʠʢʘʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 

ʦʩʥʦʚʥʦ ʟʘ: ʘʥʘʣʠʟ ʥʘ ʢʣʠʝʥʪʠʪʝ, ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʢʘʧʘʮʠʪʝʪʘ ʠ ʮʝʥʠʪʝ, 

ʧʨʦʛʥʦʟʥʠ ʘʥʘʣʠʟʠ, ʧʣʘʥʠʨʘʥʝ ʥʘ ʢʘʧʘʮʠʪʝʪʘ ʥʘ ʨʝʩʫʨʩʠʪʝ, ʫʧʨʘʚʣʝʥʠʝ 

ʥʘ ʨʠʩʢʘ ʧʦ ʚʝʨʠʛʘʪʘ ʟʘ ʜʦʩʪʘʚʢʠ, ʟʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʨʝʰʝʥʠ,̫ ʟʘ ʢʦʠʪʦ 

ʪʨʷʙʚʘ ʜʘ ʩʝ ʢʦʤʙʠʥʠʨʘ ʛʦʣʷʤ ʦʙʝʤ ʠ ʦʪ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʜʘʥʥʠ. 

ɿʘ ʦʙʨʘʙʦʪʢʘ ʥʘ Ăʛʦʣʝʤʠ ʜʘʥʥʠñ ʚ ʣʦʛʠʩʪʠʢʘʪʘ Oracle (2015) 

ʧʨʝʜʣʘʛʘʪ ʘʨʭʠʪʝʢʪʫʨʥʘ ʨʘʤʢʘ, ʙʘʟʠʨʘʥʘ ʥʘ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ Hadoop 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʢʣʘʜʦʚʝ ʦʪ ʜʘʥʥʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨʥʠ 

ʨʝhʝʥʠʷ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʧʨʝʜʧʦʣʘʛʘʪ ʧʦ-ʥʠʩʢʠ ʨʘʟʭʦʜʠ ʠ ʩʘ ʧʦʜʭʦʜʷʱʠ ʠ 

ʟʘ ʬʠʨʤʠʪʝ ʚ ɹʣ̡ʛʘʨʠʷ. 

ɺ ʦʙʦʙʱʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʣʦʛʠʩʪʠʯʥʠʷʪ ʩʝʢʪʦʨ ʝ ʧʦʜ 

ʚʣʠʷʥʠʝ ʥʘ ʜʠʛʠʪʘʣʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠ̫, ʢʦʷʪʦ ʩʝ ʫʩʢʦʨʷʚʘ ʦʪ ʧʦʷʚʘʪʘ ʥʘ 

ʩʝʥʟʦʨʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ ʥʦʚʠʪʝ ʤʦʙʠʣʥʠ ʤʨʝʞʠ (5G, 

LoRa, NB-IoT), ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʠʠʪʝ. ʉʣʝʜ ʢʘʪʦ ʩʫʨʦʚʠʪʝ ʜʘʥʥʠ, 

ʧʦʣʫʯʝʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʝʟʠ ʪʝʭʥʦʣʦʛʠʠ ʩʝ ʦʙʨʘʙʦʪʷʪ, ʩʣʝʜʚʘ ʘʥʘʣʠʟ ʥʘ 

ʜʘʥʥʠʪʝ: ʩʲʙʠʨʘʥʝʪʦ, ʦʙʨʘʙʦʪʢʘʪʘ ʠ ʠʟʯʠʩʪʚʘʥʝʪʦ ʥʘ ʜʘʥʥʠ ʟʘ ʠʟʚʣʠʯʘʥʝ 

ʥʘ ʧʦʣʝʟʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʪʷʭ. 

 

4.3. ʉ̡ ʟʜʘʚʘʥʝ ʥʘ ʥʦʚʠ ʠ ʤʦʜʠʬʠʮʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ 

ʜʘʥʥʠ ʟʘ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʚ ʩʪʨʦʠʪʝʣʩʪʚʦʪʦ ʠ ʣʦʛʠʩ-

ʪʠʢʘʪʘ 

ʂʘʢʪʦ ʚʝʯʝ ʙʝʰʝ ʧʦʩʦʯʝʥʦ ʚ ʩʲʚʨʝʤʝʥʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʠʥʦʚʘʪʠʚʥʘ 

ʠ ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ ʝ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝʪʦ ʥʘ ʛʦʣʝʤʠ ʦʙʝʤʠ ʦʪ 

ʭʝʪʝʨʦʛʝʥʥʠ ʜʘʥʥʠ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʦʬʪʫʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ 

ʝ ʧʨʠʯʠʥʘ ʟʘ ʧʦʚ̫ʘ ʥʘ ʝʜʥʠ ʠ ʩʲʱʠ ʜʘʥʥʠ ʚ ʨʘʟʣʠʯʥʠ ʬʦʨʤʘʪʠ. ʈʘʙʦʪʘʪʘ 

ʩ ʙʠʟʥʝʩ ʧʘʨʪʥʴʦʨʠ ʠ ʠʥʪʝʛʨʘʮʠʷʪʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʩʲʱʦ ʚʦʜʠ ʜʦ ʧʨʠʝʤʘʥʝ 
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ʠ ʦʙʨʘʙʦʪʢʘ ʥʘ ʥʦʚʠ ʜʘʥʥʠ. ʀʟʧʦʣʟʚʘʪ ʩʝ ʠ ʨʘʟʣʠʯʥʠ ʠʟʪʦʯʥʠʮʠ ʟʘ 

ʠʟʚʣʠʯʘʥʝ ʥʘ ʜʘʥʥʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʠʤ ʩʲʟʜʘʚʘ ʧʨʝʜʧʦʩʪʘʚʢʠ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʜʘʥʥʠ ʩ ʨʘʟʣʠʯʥʦ ʢʘʯʝʩʪʚʦ, ʜʫʙʣʠʨʘʥʠ ʠʣʠ ʣʠʧʩʚʘʱʠ 

ʜʘʥʥʠ. 

ʅʦʚʠʪʝ ʫʩʣʦʚʠʷ ʟʘ ʨʘʙʦʪʘ ʚ ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ ʥʘʣʘʛʘʪ ʧʨʠ ʧʦʜʙʦʨʘ 

ʥʘ ʜʘʥʥʠʪʝ ʜʘ ʩʝ ʩʧʘʟʚʘʪ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ: 

1) ʉʲʭʨʘʥʷʚʘʥʝ ʩʘʤʦ ʥʘ ʜʘʥʥʠ, ʢʦʠʪʦ ʩʘ ʟʥʘʯʠʤʠ ʟʘ ʩʲʦʪʚʝʪʥʠʷ 

ʙʠʟʥʝʩ ʠ ʩʲʦʙʨʘʟʝʥʠ ʩ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʙʠʟʥʝʩ ʧʨʘʚʠʣʘʪʘ ʧʨʠ ʨʘʙʦʪʘ ʚ 

ʠʥʦʚʘʪʠʚʥʘ ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ. 

2) ʉʲʭʨʘʥʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʝʥʠ ʜʘʥʥʠ ʦʪ ʜʦʩʪʦʚʝʨʥʠ ʠʟʪʦʯʥʠʮʠ, 

ʢʦʠʪʦ ʧʨʠʪʝʞʘʚʘʪ ʩʚʦʡʩʪʚʘʪʘ ʘʢʫʨʘʪʥʦʩʪ ʠ ʧʨʝʮʠʟʥʦʩʪ. 

3) ʉʲʭʨʘʥʷʚʘʥʝ ʢʘʢʪʦ ʥʘ ʘʢʪʫʘʣʥʠ ʜʘʥʥʠ, ʪʘʢʘ ʠ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠ 

ʜʘʥʥʠ, ʪʲʡ ʢʘʪʦ ʠ ʜʚʘʪʘ ʚʠʜʘ ʜʘʥʥʠ ʠʤʘʪ ʨʘʟʣʠʯʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʙʠʟʥʝʩ 

ʧʨʦʮʝʩʠʪʝ. 

4) ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʛʲʚʢʘʚʠ ʩʭʝʤʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʥʦʚʠ ʜʘʥʥʠ, 

ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʠʥʪʝʛʨʘʮʠʷ ʥʘ ʩʠʩʪʝʤʠ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʦʚʠ ʥʘʯʠʥʠ ʟʘ 

ʦʙʨʘʙʦʪʢʘ. 

5) ʉ̡ ʭʨʘʥʷʚʘʥʝ ʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʤʝʪʘʜʘʥʥʠ, ʢʦʠʪʦ 

ʩʘ ʧʦʣʝʟʥʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʠ ʩʧʦʤʘʛʘʪ ʟʘ ʙʲʨʟʠʷ ʜʦʩʪʲʧ ʜʦ 

ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʟʚʘʜʢʘ ʦʪ ʜʘʥʥʠʪʝ. 

ʇʨʦʮʝʩʲʪ ʥʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʚʠʜʦʚʝʪʝ ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ 

ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʥʦʚʘʪʠʚʥʘ ʮʠʬʨʦʚʘ ʦʙʨʘʙʦʪʢʘ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ 

ʧʨʦʮʝʜʫʨʘ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʪʦʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʮʝʣʠʪʝ ʥʘ 

ʙʠʟʥʝʩ ʘʥʘʣʠʟʠʪʝ. ʈʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʜʘʥʥʠʪʝ, ʪʦʯʥʦʩʪʪʘ ʠ ʪʝʭʥʠʷʪ ʦʙʝʤ 

ʦʧʨʝʜʝʣʪ̫ ʢʘʯʝʩʪʚʦʪʦ ʠ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʧʦʩʣʝʜʚʘʱʠʪʝ ʘʥʘʣʠʟʠ. ɽʪʦ ʟʘʱʦ 

ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʜʘʥʥʠ ʝ ʦʩʥʦʚʥʘʪʘ ʠ 

ʥʘʡ-ʚʘʞʥʘ ʩʪʲʧʢʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʣʘʩʪʪʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. 

ʊʦʟʠ ʧʨʦʮʝʩ ʚʢʣʶʯʚʘ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʠʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʚʠʜʦʚʝ 

ʠʟʪʦʯʥʠʮʠ ʥʘ ʜʘʥʥʠ. ʇʨʠ ʥʝʛʦ ʦʪ ʩʲɦʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʩʘ ʟʥʘʥʠʷʪʘ, 
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ʫʤʝʥʠʷʪʘ, ʢʦʤʧʝʪʝʥʮʠʠʪʝ ʠ ʫʩʝʪʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠʪʝ. ʆʪʢʨʠʚʘʥʝʪʦ ʥʘ 

ʥʦʚʠ ʠ ʧʦʣʝʟʥʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʠ, ʢʦʠʪʦ ʢʘʪʦ ʮʝʥʝʥ ʨʝʩʫʨʩ ʙʠʭʘ 

ʧʦʩʣʫʞʠʣʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʠʣʠ ʟʘʜʲʣʙʦʯʝʥʠ ʘʥʘʣʠʟʠ ʩʘ ʝʜʥʦ ʦʪ ʥʘʡ-

ʛʦʣʝʤʠʪʝ ʢʦʥʢʫʨʝʥʪʠ ʧʨʝʜʠʤʩʪʚʘ ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʝʧʦʭʘ. 

ʆʧʠʩʘʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʢʦʠʪʦ ʩʝ 

ʛʝʥʝʨʠʨʘʪ ʦʪ ʠʟʧʦʣʟʚʘʱʠʪʝ ʩʝ ʩʦʬʪʫʝʨʥʠ ʩʠʩʪʝʤʠ. ʊʦʟʠ ʧʨʦʮʝʩ 

ʠʟʠʩʢʚʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʠʟʧʦʣʟʚʘʱʠʪʝ ʩʝ ʩʦʬʪʫʝʨʥʠ ʧʨʠʣʦʞʝʥʠʷ, 

ʩʠʩʪʝʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʙʘʟʠ ʦʪ ʜʘʥʥʠ, ʩ ʢʦʠʪʦ ʪʝ ʨʘʙʦʪʷʪ ʠ ʜʘʥʥʠʪʝ, 

ʢʦʠʪʦ ʩʝ ʩʲʭʨʘʥʚ̫ʘʪ. ɺ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ 

ʤʦʜʝʣʠ ʟʘ ʩʲʭʨʘʥʝʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʤʘʥʠʧʫʣʠʨʘʥʝ ʩ ʜʘʥʥʠʪʝ. ɿʘ 

ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʧʠʩʘʥʠʝʪʦ ʥʘ ʜʘʥʥʠʪʝ ʦʪ ʚʩʷʢʦ ʩʦʬʪʫʝʨʥʦ 

ʧʨʠʣʦʞʝʥʠʝ ʩʤʝ ʨʘʟʨʘʙʦʪʠʣʠ ʬʦʨʤʫʣ̫ʨʘ ʦʪ ʬʠʛ. 4.1. 

 

ʌʠʛʫʨʘ 4.1. ʌʦʨʤʫʣʷʨ ʟʘ ʦʧʠʩʘʥʠʝ ʥʘ ʜʘʥʥʠ, ʩʲʭʨʘʥʷʚʘʥʠ ʚ ʉʋɹɼ. 

 ʀʜʝʥʪʠʬʠʮʠʨʘʥʝʪʦ ʥʘ ʠʟʪʦʯʥʠʮʠʪʝ ʥʘ ʩʪʨʫʢʪʫʨʠʨʘʥʠ ʜʘʥʥʠ, 

ʠʜʚʘʱʠ ʦʪ ʩʦʬʪʫʝʨʥʠʪʝ ʩʠʩʪʝʤʠ ʤʦʞʝ ʜʘ ʧʦʢʘʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦ-
























































































































































































































































