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ʦʧʠʩʘʥʦ ʩʢʣʘʜ, ʩʪʨʫʢʪʫʨʫ ʪʘ ʢʦʤʧʦʥʝʥʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʝʨʝʜ ʥʠʭ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʘʨʰʨʫʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ 

ʧʝʨʝʭʦʜʽʚ.  
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ʋʊʇ ï ʫʥʽʬʽʢʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʏʇʂ ï ʯʠʩʣʦʚʝ ʧʨʦʛʨʘʤʥʝ ʢʝʨʫʚʘʥʥʷ 

ISO ï International Standard Organization 

ɯʉʉ ï International CALS-congress 

EIA ï Electronics Industry Association 

IEEE ï Institute of Electrical and Electronics Engineers 

NIIIP ï National Industrial Information Infrastructure Protocols 

CORBA ï Common Object Request Broker Architecture 

STEP ï STandard for the Exchange of the Product model data 

PLIB ï Parts library 

GPME ï General Production Model Environment 

CALS ï Continuous Acquisition and Life cycle Support 

CAE ï Computer Aided Engineering  

CAD ï Computer Aided Design  

ʉɸʄ ï Computer Aided Manufacturing  

CAPP ï Computer Aided Process Planing  

CAAP ï Computer Aided Assembly Planing  

PDM ï Product Data Management  

ERP ï Enterprise Resource Planning  

MRP-2 ï Manufacturing (Material) Requirement Planning 

MES ï Manufacturing Execution System  

SCM ï Supply Chain Management  

CRM ï Customer Relationship Management 

SCADA ï Supervisory Control And Data Acquisition  

CNC ï Computer Numerical Control  

SFA ï Sales Force Automation  



IETM ï Interactive Electronic Technical Manuals  

PLM ï Product Lifecycle Management  

  



ɺʉʊʋʇ 

 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʩʢʣʘʜʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʚʠʨʦʙʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʾʭ ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʨʽʥʥʷ 

ʧʨʠʚʦʜʷʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʙʽʪ. ʉʧʦʩʪʝʨʝʞʫʚʘʥʘ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 

ʨʦʢʽʚ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʽʥʞʝʥʝʨʥʦʾ ʧʨʘʮʽ ʚ ʩʧʽʣʴʥʽʡ 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʚʠʨʦʙʽʚ ʧʦʩʪʫʧʦʚʦ ʟʨʦʩʪʘʻ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʪʘʢʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ï ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʽ ʪʝʤʧʘʤʠ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʬʽʟʠʯʥʦʾ ʧʨʘʮʽ ʪʘ ʧʨʘʮʽ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʦʶ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʽ ʪʨʠʚʘʣʠʤʠ ʪʝʨʤʽʥʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʝʢʪʥʠʭ ʨʦʙʽʪ. ɺʠʪʨʘʪʠ 

ʯʘʩʫ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʜʥʫ ʜʝʪʘʣʴ ʟʘʣʝʞʥʦ ʚʽʜ ʾʾ 

ʩʢʣʘʜʥʦʩʪʽ ʩʢʣʘʜʘʶʪʴ ʚʽʜ 5-6 ʛʦʜʠʥ ʜʦ ʜʝʢʽʣʴʢʦʭ ʪʠʞʥʽʚ. ʑʝ ʙʽʣʴʰʝ ʯʘʩʫ 

ʥʝʦʙʭʽʜʥʦ ʥʘ ʨʦʟʨʦʙʢʫ ʢʝʨʫʶʯʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʥʘ ʨʦʟʨʦʙʢʫ ʦʧʝʨʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʽ ʧʽʜʛʦʪʦʚʢʫ ʢʝʨʫʶʯʠʭ 

ʧʨʦʛʨʘʤ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ.  

ʋ ʮʠʭ ʫʤʦʚʘʭ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ 

ʚʠʨʦʙʽʚ ʽ ʧʨʠʭʦʜʷʪʴ ʚ ʩʫʧʝʨʝʯʥʽʩʪʴ ʟ ʚʠʤʦʛʘʤʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʟʘʛʘʣʴʤʫʚʘʪʠ ʧʨʦʛʨʝʩʫʶʯʝ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʽʥʞʝʥʝʨʥʦ-

ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʽ ʚʘʨʪʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʣʠʚʦ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʽ ʧʨʦʡʰʣʘ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʫ ʧʝʨʝʚʽʨʢʫ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʉɸʇʈ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʫʩʧʽʰʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʢʝʨʫʶʯʠʭ ʧʨʦʛʨʘʤ ʜʣʷ 

ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʪʦʢʘʨʥʽ ʘʚʪʦʤʘʪʠ 

ʪʦʱʦ. ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʤʝʪʦʜʘʭ ʪʠʧʽʟʘʮʽʾ ʽ ʛʨʫʧʦʚʽʡ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʣʠ 



ʩʝʙʝ ʧʨʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ 

ʤʘʶʪʴ ʪʠʧʦʚʫ ʢʦʥʬʽʛʫʨʘʮʽʶ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʨʦʙʽʪ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥ ̫

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʢʣʘʜʥʽʰʠʭ ʜʝʪʘʣʝʡ ʚʠʤʘʛʘʚ ʨʦʟʨʦʙʢʠ ʪʝʦʨʽʾ 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʘ ʻ ʧʨʠʜʘʪʥʦ ʁ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ 

ʚʠʨʦʙʽʚ. 

ʉʪʚʦʨʝʥʥʷ ʪʝʦʨʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 

ʟʘʚʜʘʥʴ ʘʥʘʣʽʟʫ, ʩʠʥʪʝʟʫ ʪʘ ʝʤʧʽʨʠʯʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʜʦ ʧʨʦʙʣʝʤʘʪʠʢʠ ʟʘʚʜʘʥʴ 

ʩʠʥʪʝʟʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʪʫʧʘʻ ʷʢ 

ʢʦʤʧʣʝʢʩʥʘ ʧʨʦʙʣʝʤʘ, ʫ ʷʢʽʡ ʚ ʩʢʣʘʜʥʦʤʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ 

ʟʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ, ʦʮʽʥʢʠ, ʦʧʪʠʤʽʟʘʮʽʾ ʽ ʚʽʜʙʦʨʫ ʚʘʨʽʘʥʪʽʚ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜʦʣʦʛʽʷ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʈʦʟʰʠʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʙʘʟʠ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʪʘʢʠʭ ʧʦʥʷʪʴ, ʷʢ 

ʩʪʨʫʢʪʫʨʘ, ʬʫʥʢʮʽʷ, ʦʨʛʘʥʽʟʘʮʽʷ, ʟʚ'ʷʟʦʢ, ʚʽʜʥʦʰʝʥʥʷ ʪʦʱʦ, ʟʘʙʝʟʧʝʯʫʻ ʧʝʚʥʫ 

ʧʝʨʝʚʘʛʫ ʩʠʩʪʝʤʥʦʤʫ ʧʽʜʭʦʜʫ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʘʜʝʢʚʘʪʥʽʰʽ ʜʽʻʚʽ ʤʦʜʝʣʽ ʩʢʣʘʜʥʠʭ ʦʙ'ʻʢʪʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʧʨʦʮʝʩʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ʈʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʧʨʠʣʘʜʦ- ʽ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʢʨʘʾʥʠ ʚʠʢʣʠʢʘʣʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʉɸʇʈ ʊʇ. ʇʨʦʪʝ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ 

ʧʠʪʘʥ ɹ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʫʪʨʫʜʥʝʥʝ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ. ɺ ʜʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʟʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʫʟʘʛʘʣʴʥʠʪʠ 

ʜʦʩʚʽʜ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʉɸʇʈ ʊʇ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʢʨʘʾʥʠ ʽ ʦʪʨʠʤʘʥʽ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦ ʤʝʪʦʜʠ ʽ ʧʨʠʥʮʠʧʠ  ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

  



ʈʆɿɼɯʃ 1.  

ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʆʉʅʆɺʀ ʇʆɹʋɼʆɺʀ ʉɸʇʈ ʊʇ 

 

 

1.1. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

(ʉɸʇʈ ʊʇ) ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʧʦʥʷʪʪʷ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʮʝ ʚʠʟʥʘʯʝʥʥʷ. 

ʇʝʨʝʜʫʩʽʤ ʜʘʤʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʶ çʧʨʦ̒ʢʪʫʚʘʥʥʷè. ʋ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʧʽʜ ʧʨʦʢ̒ʪʫʚʘʥʥʷʤ ʨʦʟʫʤʽʻʪʴʩʷ ʧʨʦʮʝʩ ʩʢʣʘʜʘʥʥʷ ʦʧʠʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʱʝ ʥʝ ʽʩʥʫʶʯʦʛʦ ʦʙ'ʻʢʪʘ, ʥʘ ʦʩʥʦʚʽ ʧʝʨʚʠʥʥʦʛʦ 

ʦʧʠʩʫ ʜʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʽ (ʘʙʦ) ʘʣʛʦʨʠʪʤʫ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʻ 

ʩʢʣʘʜʥʠʤ ʪʚʦʨʯʠʤ ʧʨʦʮʝʩʦʤ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʷʢʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʛʣʠʙʦʢʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʥʷʭ, ʚʠʢʦʨʠʩʪʘʥʥ ̔ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʽ 

ʥʘʚʠʯʦʢ ʫ ʧʝʚʥʽʡ ʩʬʝʨʽ. ɺʽʜ ʷʢʦʩʪʽ ʪʘ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʘʛʘʪʦ 

ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ. ʎʽʻʶ 

ʦʙʩʪʘʚʠʥʦʶ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ (ʉɸʇʈ).  

ʇʽʜ ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʦʟʫʤʽʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ (ɸʉ), ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʨʦʙʫ, ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ 

ʢʦʤʧʣʝʢʪ ʧʨʦʢ̒ʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʜʦʩʪʘʪʥʴʦʾ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ [1]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʊʋ 2226-93 çɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷè [1] ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʛʦʪʫʚʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ (ɸʉ ʊɻɺ) ï ʮʝ ɸʉ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʛʦʪʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ. 



ʉɸʇʈ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʢʽʣʴʢʦʤʘ ʦʟʥʘʢʘʤʠ, ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʟ ʷʢʠʭ 

ʻ ʪʠʧ ʦʙ'ʻʢʪʫ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʆʙ'ʻʢʪʦʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚ ʉɸʇʈ ʊʇ ʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ.  

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ (ʊʇ) ï ʮʝ ʯʘʩʪʠʥʘ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʾʾ 

ʩʢʣʘʜʘʶʪʴ ʜʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʤʽʥʶʚʘʥʥʷ ʪʘ/ʯʠ ʚʠʟʥʘʯʘʥʥʷ ʩʪʘʥʫ ʧʨʝʜʤʝʪʘ 

ʧʨʘʮʽ (ɼʉʊʋ 2391-2010 [2]). ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʤʦʞʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʠʡ ʜʦ 

ʚʠʨʦʙʫ, ʡʦʛʦ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʘʙʦ ʜʦ ʤʝʪʦʜʽʚ ʦʙʨʦʙʣʝʥʥʷ, ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʽ 

ʩʢʣʘʜʘʥʥʷ.  

ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʊʇ ʤʝʭʘʥʽʯʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʶʪʴ ʯʘʩʪʠʥʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʢʣʶʯʘʻ 

ʧʦʩʣʽʜʦʚʥʽ ʜʽʾ ʟ ʧʝʨʝʪʚʦʨʝʥʥ ̫ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʘʥʢʠ ʚ ʛʦʪʦʚʫ ʜʝʪʘʣʴ ʰʣʷʭʦʤ 

ʟʤʽʥʠ ʬʦʨʤʠ, ʨʦʟʤʽʨʽʚ, ʩʪʘʥʫ ʧʦʚʝʨʭʦʥʴ ʦʙʨʦʙʣʝʥʥʷʤ ʤʝʪʘʣʦʦʙʨʦʙʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ.  

ʄʝʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ (ʤʝʪʘ ʨʦʟʨʦʙʢʠ ʡʦʛʦ ʦʧʠʩʫ) ï ʦʪʨʠʤʘʥʥʷ ʜʣʷ 

ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʽ ʨʦʙʽʪʥʠʢʽʚ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʨʦʟʜʽʣʽʚ (ʮʝʭʽʚ, 

ʜʽʣʴʥʠʮʴ ʪʦʱʦ) ʜʦʩʠʪʴ ʜʦʢʣʘʜʥʠʡ ʦʧʠʩ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʚʠʨʦʙʫ, ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʧʦʨʷʜʢʫ ʾʭ ʚʠʢʦʥʘʥʥʷ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʥʦʨʤ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ, ʯʘʩʫ, ʨʝʞʠʤʽʚ ʦʙʨʦʙʣʝʥʥʷ.  

ʅʘʜʘʤʦ ʧʦʷʩʥʝʥʥʷ ʥʘʚʝʜʝʥʠʤ ʬʦʨʤʫʣʶʚʘʥʥʷʤ. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʊʇ ï ʮʝ ʯʘʩʪʠʥʘ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʻ ʩʫʢʫʧʥʽʩʪʴ ʜʽʡ ʣʶʜʝʡ ʽ ʟʥʘʨʷʜʴ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ. ʋ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ 

ʚʭʦʜʷʪʴ ʥʝ ʪʽʣʴʢʠ ʧʨʦʮʝʩʠ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʬʦʨʤʠ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʩʢʣʘʜʘʥʥʷ ʩʢʣʘʜʘʥʥʠʭ ʦʜʠʥʠʮʴ ʽ 

ʚʠʨʦʙʽʚ, ʘʣʝ ʽ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʦʧʦʤʽʞʥʽ ʧʨʦʮʝʩʠ: ʩʢʣʘʜʫʚʘʥʥʷ, ʧʘʢʫʚʘʥʥʷ, 

ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʚʠʨʦʙʽʚ; ʨʝʤʦʥʪ ʽ ʤʦʜʝʨʥʽʟʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ; ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ; ʢʦʥʪʨʦʣʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʪʦʱʦ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʊʇ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʩʪʘʥʫ ʧʨʝʜʤʝʪʘ ʧʨʘʮʽ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ ʚʠʨʦʙʫ. ʇʨʠ ʮʴʦʤʫ ʜʦ çʧʨʝʜʤʝʪʽʚ ʧʨʘʮʽè ʫ ʨʽʚʥʽʡ 



ʤʽʨʽ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʛʦʪʦʚʘʥʢʠ, ʜʝʪʘʣʽ ʪʘ ʚʠʨʦʙʠ. ʆʪʞʝ, ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʮʴʦʛʦ 

ʧʦʥʷʪʪʷ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʥʘʩʪʫʧʥʽ ʧʦʥʷʪʪʷ. 

ʄʘʪʝʨʽʘʣ ï ʧʝʨʚʠʥʥʠʡ ʧʨʝʜʤʝʪ ʧʨʘʮʽ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʛʦʪʦʚʣʷʥʥʷ ʚʠʨʦʙʫ [2]. ʄʘʪʝʨʽʘʣ ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʥʠʤ ʽ ʜʦʧʦʤʽʞʥʠʤ.   

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ï ʤʘʪʝʨʽʘʣ ʧʨʝʚʠʥʥʦʾ ʟʘʛʦʪʦʚʘʥʢʠ. ʆʩʥʦʚʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʻ ʤʘʪʝʨʽʘʣ, ʤʘʩʫ ʷʢʦʛʦ ʜʦʜʘʶʪʴ ʜʦ ʤʘʩʠ ʚʠʨʦʙʫ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʊʇ.  

ɼʦʧʦʤʽʞʥʠʡ ʤʘʪʝʨʽʘʣ ï ʮʝ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʪʨʘʯʘʶʪʴ ʜʦʜʘʪʢʦʚʦ ʜʦ 

ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʊʇ [2]. ɼʦʧʦʤʽʞʥʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʠʪʨʘʯʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʧʦʢʨʠʚʘʥʥʷ, ʧʨʦʩʦʯʫʚʘʥʥʷ, ʟʚʘʨʶʚʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʘʨʛʦʥ), ʧʘʷʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʘʥʽʬʦʣʴ) ʪʦʱʦ. 

ʅʘʧʽʚʬʘʙʨʠʢʘʪ ï ʮʝ ʧʨʝʜʤʝʪ ʧʨʘʮʽ, ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʧʦʜʘʣʴʰʦʤʫ 

ʦʙʨʦʙʣʷʥʥʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ-ʩʧʦʞʠʚʘʯʽ [2]. 

ɿʘʛʦʪʦʚʘʥʢʘ ï ʮʝ ʧʨʝʜʤʝʪ ʧʨʘʮʽ, ʟ ʷʢʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʝʪʘʣʴ, ʟʤʽʥʶʶʯʠ 

ʬʦʨʤʫ, ʨʦʟʤʽʨʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ ʪʘ/ʯʠ ʤʘʪʝʨʽʘʣʫ [2]. ʇʨʠ ʮʴʦʤʫ ʧʽʜ 

ʧʝʨʚʠʥʥʦʶ ʟʘʛʦʪʦʚʘʥʢʦʶ ʨʦʟʫʤʽʻʪʴʩʷ ʟʘʛʦʪʦʚʘʥʢʘ ʧʝʨʝʜ ʧʝʨʰʦʶ 

ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʦʧʝʨʘʮʽʻʶ. ɿʘʣʝʞʥʦ ʚʽʜ ʤʝʪʦʜʫ ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʘʥʢʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʽʟʥʠʭ ʚʠʜʽʚ (ʚʠʣʠʚʢʠ, ʧʦʢʦʚʢʠ ʪʦʱʦ). 

ɼʝʪʘʣʴ ï ʮʝ ʚʠʨʽʙ, ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ̔ ʤʘʪʝʨʽʘʣʫ ʦʜʥʽʻʾ ʤʘʨʢʠ, ʥʝ 

ʚʠʢʦʥʫʶʯʠ ʩʢʣʘʜʘʣʴʥ ̔ʦʧʝʨʘʮʽ ʾ[3]. 

ɺʠʨʽʙ ï ʦʜʠʥʠʮʷ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʾ ʦʙʯʠʩʣʶʶʪʴ ʫ 

ʰʪʫʢʘʭ (ʝʢʟʝʤʧʣʷʨʘʭ) [2]. ɼʦ ʚʠʨʦʙʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʚʝʨʰʝʥʽ ʪʘ ʥʝʟʘʚʝʨʰʝʥʽ 

ʧʨʝʜʤʝʪʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ ʟʘʛʦʪʦʚʘʥʢʠ. ɯʥʰʝ ʜʞʝʨʝʣʦ [3] ʜʘʻ ʥʘʩʪʫʧʥʝ 

ʚʠʟʥʘʯʝʥʥʷ. ɺʠʨʽʙ ï ʮʝ ʙʫʜʴ-ʷʢʠʡ ʧʨʝʜʤʝʪ ʘʙʦ ʥʘʙʽʨ ʧʨʝʜʤʝʪʽʚ, ʱʦ ʾʭ 

ʚʠʨʦʙʣʷʶʪʴ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʂʦʤʧʣʝʢʪʫʚʘʣʴʥʠʡ ʚʠʨʽʙ ï ʮʝ ʚʠʨʽʙ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʧʦʩʪʘʯʘʣʴʥʠʢʘ, 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʡ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʚʠʨʦʙʫ, ʱʦ ʡʦʛʦ ʚʠʧʫʩʢʘʻ ʧʽʜʧʨʠʻʤʩʪʚʦ-

ʚʠʨʦʙʥʠʢ [2]. ʉʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʚʠʨʦʙʫ ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʪʘʣʽ ʪʘ ʩʢʣʘʜʘʥʥʽ 

ʦʜʠʥʠʮʽ. 



ʉʢʣʘʜʘʥʥʘ ʦʜʠʥʠʮʷ ï ʮʝ ʚʠʨʽʙ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʷʢʦʛʦ ʟôʻʜʥʫʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ-ʚʠʨʦʙʥʠʢʫ [3]. 

ʉʢʣʘʜʘʣʴʥʠʡ ʢʦʤʧʣʝʢʪ ï ʮʝ ʛʨʫʧʘ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʚʠʨʦʙʫ, ʷʢʽ 

ʧʦʜʘʶʪʴʩʷ ʥʘ ʨʦʙʦʯʝ ʤʽʩʮʝ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʫ ʯʠ ʡʦʛʦ ʩʢʣʘʜʦʚʦʾ 

ʯʘʩʪʠʥʠ [2]. 

 

 

1.2. ɿʘʜʘʯʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʆʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʧʦʩʪʽʡʥʝ 

ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʽ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʻʢʪʥʠʭ ʨʦʙʽʪ ʚ ʩʬʝʨʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ (ʊʇɺ). ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʘʩʪʫʧʥʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

¶ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʤʘʰʠʥ ʽ ʧʨʠʣʘʜʽʚ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʾʭ ʷʢʦʩʪʽ, 

ʦʩʥʘʱʝʥʦʩʪʽ ʝʣʝʢʪʨʦʥʽʢʦʶ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʨʦʙʽʚ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʷʢʦʩʪʽ; 

¶ ʨʦʟʰʠʨʶʻʪʴʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʦʙʣʘʜʥʘʥʥʷ ʟ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʢʝʨʫʚʘʥʥʷʤ (ʏʇʂ), ʱʦ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʢʝʨʫʶʯʠʭ 

ʧʨʦʛʨʘʤ ʽ ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ; 

¶ ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 

ʚʠʧʫʩʢʫ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʚʥʘʩʣʽʜʦʢ ʤʦʨʘʣʴʥʦʛʦ ʩʪʘʨʽʥʥʷ ʧʨʠʣʘʜʽʚ.  

ʋ ʮʠʭ ʫʤʦʚʘʭ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʊʇɺ ʻ ʾʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʧʨʦʻʢʪʫʚʘʥʥʷ (ɸʉʇ), ɸʉ ʊɻɺ, ʙʘʥʢʽʚ ʜʘʥʠʭ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ (ɸɯʇʉ) ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ. 



ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʪʝʭʥʦʣʦʛʘ ʻ ʪʘʢʽ ʩʬʝʨʠ 

ʜʽʷʣʴʥʦʩʪʽ: 

¶ ʦʬʦʨʤʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʤʘʨʰʨʫʪʥʽ, ʦʧʝʨʘʮʽʡʥʽ 

ʢʘʨʪʠ, ʢʘʨʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʦʱʦ). ʎ  ̫ʨʦʙʦʪʘ ʤʦʞʝ ʙʫʪʠ 

ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ. 

¶ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʥʩʪʨʫʤʝʥʪʠ, ʧʨʠʩʪʦʩʫʚʘʥʥ,̫ ʦʙʣʘʜʥʘʥʥʷ, 

ʟʘʛʦʪʦʚʘʥʢʠ, ʧʨʠʧʫʩʢʠ, ʥʦʨʤʘʪʠʚʠ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʽ ʥʦʨʤ ʯʘʩʫ ʪʦʱʦ. 

ɼʘʥʘ ʧʨʦʮʝʜʫʨʘ ʘʚʪʦʤʘʪʠʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɸɯʇʉ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ɸɯʇʉ ʫʤʦʚʫ ʧʦʰʫʢʫ ʪʝʭʥʦʣʦʛ ʚʢʘʟʫʻ ʚ ʨʝʞʠʤʽ ʜʽʘʣʦʛʫ. 

ʋʤʦʚʠ ʧʦʰʫʢʫ, ʷʢʽ ʻ ʩʪʘʙʽʣʴʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʘʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ), ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʚ ʙʘʟʽ ʟʥʘʥʴ. 

¶ ʩʪʘʥʜʘʨʪʥʽ ʨʦʟʨʘʭʫʥʢʠ (ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʧʫʩʢʽʚ, ʦʧʝʨʘʮʽʡʥʠʭ 

ʟʘʛʦʪʦʚʘʥʦʢ, ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ ʪʦʱʦ). ɺʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ. 

¶ ʧʨʠʡʥʷʪʪʷ ʩʢʣʘʜʥʠʭ ʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʘ ʩʘʤʝ ʚʠʙʽʨ ʤʝʪʦʜʽʚ 

ʚʠʢʦʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʦʧʝʨʘʮʽʡ, ʩʪʨʫʢʪʫʨʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʦʧʝʨʘʮʽʡ, ʚʠʙʽʨ ʙʘʟ ʪʦʱʦ. ʇʨʦʮʝʩ 

ʧʨʠʡʥʷʪʪʷ ʪʘʢʠʭ ʨʽʰʝʥʴ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʦʢʠ ʱʦ ʥʝ 

ʚʜʘʻʪʴʩʷ. 

ʉʫʯʘʩʥʘ ʢʦʥʮʝʧʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʽʚ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʣʶʜʠʥʦ-ʤʘʰʠʥʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʩʧʽʣʢʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʘ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ʜʽʘʣʦʛʫ [4]. 

ʊʘʢʽ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ çʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚè ʘʙʦ ʩʢʦʨʦʯʝʥʦ ʉɸʇʈ ʊʇ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʝʭʥʦʣʦʛʘ ʟʘ ʜʝʢʽʣʴʢʦʤʘ ʥʘʧʨʷʤʢʘʤʠ. 

ʇʦ-ʧʝʨʰʝ, ʢʦʨʠʩʪʫʚʘʯ ʉɸʇʈ ʊʇ ʤʘʻ ʙʫʪʠ ʪʝʭʥʦʣʦʛʦʤ ʚʠʩʦʢʦʾ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʩʘʤʘ ʚʠʢʦʥʫʻ ʨʫʪʠʥʥʽ ʨʦʙʦʪʠ ʟ ʧʦʰʫʢʫ 

ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʦʬʦʨʤʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 



ʜʦʢʫʤʝʥʪʘʮʽʾ. ʊʝʭʥʦʣʦʛ ʧʦʚʠʥʝʥ ʚʠʨʽʰʫʚʘʪʠ ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʨʠʡʥʷʪʪʷʤ ʩʢʣʘʜʥʠʭ ʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʥʝ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʩʠʩʪʝʤʘ. 

ʇʦ-ʜʨʫʛʝ, ʪʝʭʥʦʣʦʛ ʧʦʚʠʥʝʥ ʚʤʽʪʠ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʉɸʇʈ ʊʇ. 

ʇʦ-ʪʨʝʪʻ, ʫ ʪʝʭʥʦʣʦʛʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʦʚʘ ʬʫʥʢʮʽʷ ʩʫʧʨʦʚʦʜʫ ʉɸʇʈ ʊʇ. ʎʷ 

ʬʫʥʢʮʽʷ ʧʦʣʷʛʘʻ ʫ: 

¶ ʢʦʨʠʛʫʚʘʥʥʽ ʙʘʟ ʜʘʥʠʭ (ʟʥʘʥʴ) ʪʘ ʚ ʧʦʧʦʚʥʝʥʥʽ ʾʭ ʥʦʚʦʶ ʘʢʪʫʘʣʴʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ; 

¶ ʟʥʘʭʦʜʞʝʥʥʽ ʽ ʫʩʫʥʝʥʥʽ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʧʦʤʠʣʦʢ; 

¶ ʨʦʟʨʦʙʮʽ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʉɸʇʈ ʊʇ [4]. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʉɸʇʈ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ 

ʽʥʞʝʥʝʨʽʚ [5], ʘ ʩʘʤʝ: 

¶ ʩʢʦʨʦʯʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʧʣʘʥʫʚʘʥʥʷ; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʟʤʝʥʰʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ; 

¶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʽʚʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʻʢʪʫʚʘʥʥʷ; 

¶ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʥʘʪʫʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ɼʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʩʪʚʦʨʝʥʥʷ ʉɸʇʈ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʣʷʭʦʤ [5]: 

¶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ; 

¶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ; 

¶ ʫʥʽʬʽʢʘʮʽʾ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ ʽ ʧʨʦʮʝʩʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ; 

¶ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ, ʜʘʥʠʭ ʽ ʥʘʧʨʘʮʶʚʘʥʴ; 

¶ ʟʘʤʽʥʠ ʥʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʤʘʢʝʪʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʤ 

ʤʦʜʝʣʶʚʘʥʥʷʤ ʥʘ ɽʆʄ; 



¶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷʤ; 

¶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʚʘʨʽʘʥʪʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ; 

¶ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʚʠʧʨʦʙʫʚʘʥʴ ʽ ʜʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ ʽ, ʦʪʞʝ, 

ʟʥʠʞʝʥʥʷ ʪʠʤʯʘʩʦʚʠʭ ʚʠʪʨʘʪ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʉɸʇʈ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʘʙʦ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭʥʽʭ ʩʢʣʘʜʦʚʠʭ 

ʯʘʩʪʠʥ ʥʘ ʚʩʽʭ ʘʙʦ ʦʢʨʝʤʠʭ ʩʪʘʜʽʷʭ ʧʨʦʻʢʪʫʚʘʥʥʷ. 

 

 

1.3. ɯʩʪʦʨʽʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʉɸʇʈ ʊʇ 

 

ʈʦʟʚʠʪʦʢ ʢʦʤʧôʶʪʝʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʟʧʦʯʘʚʩʷ ʚ 1960-ʭ ʨʨ., 

ʢʦʣʠ ʚʧʝʨʰʝ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʛʨʫʧʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ [6]. ʋ 70-

80 ʨʨ. 20 ʩʪ. ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʣʠʩʴ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʊʇɺ.  

ʋ 1986 ʨ. ʚʠʥʠʢʣʦ ʧʦʥʷʪʪʷ ʉɸʈʈ (Computer Aided Process Planning), ʷʢʝ 

ʬʘʢʪʠʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʪʯʠʟʥʷʥʦʤʫ ʪʝʨʤʽʥʫ ɸʉʊʇɺ ʷʢ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʣʝʥʥʷ (ʙʝʟ ʪʝʭʥʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ), ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʊʇɺ. ɿ 1987 ʨ. ʧʦʯʠʥʘʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʽʟʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʊʇɺ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʝʨʪʥʠʭ 

ʩʠʩʪʝʤ, ʘ ʚ 1992 ʨ. ʚʠʥʠʢʘʻ ʧʦʥʷʪʪʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ ʪʘ ʢʦʤʧʣʝʢʩʥʦ ʾ

ʘʚʪʦʤʘʪʠʟʘʮʽ ʾʚʩʽʭ ʡʦʛʦ ʝʪʘʧʽʚ.  

ɿ ʮʴʦʛʦ ʯʘʩʫ ʧʦʯʠʥʘʻʪʴʩʷ ʨʦʟʛʣʷʜ ʧʨʦʮʝʩʽʚ ʧʨʦʢ̒ʪʫʚʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʊʇɺ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʝʪʘʧʘʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ. 

ʉʬʦʨʤʫʚʘʣʦʩʷ ʧʦʥʷʪʪʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʘʢʠʭ ʷʢ CAM, CAD, CAE, PDʄ ʪʦʱʦ, 

ʧʦʥʷʪʪʷ CALS-ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʰʠʨʝʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʦʱʦ. ʅʘʫʢʦʚʠʤʠ 

ʮʝʥʪʨʘʤʠ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʟʘ ʮʝʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʦ, ʘʧʨʦʙʦʚʘʥʦ ʪʘ 



ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʠʣʠ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʢʦʤʧʣʝʢʩʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʩʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʚʠʨʦʙʫ. ʈʦʟʨʦʙʣʝʥʥʶ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʢʦʤʧʣʝʢʩʥʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʥʠʥʽ 

ʧʨʠʜʽʣʷʶʪʴ ʟʥʘʯʥʫ ʫʚʘʛʫ ʚʯʝʥʽ ʉʐɸ, ʅʽʤʝʯʯʠʥʠ, ʗʧʦʥʽʾ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ. 

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʥʠʢʣʠʤʠ ʧʨʘʢʪʠʯʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʢʦʤʽʪʝʪʘʤʠ ʡ ʢʦʤʽʩʽʷʤʠ ʚ 

ʤʝʞʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʨʦʟʧʦʯʘʪʦ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟʽ ʚʟʘʻʤʦʜʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʾʭ 

ʚʠʟʥʘʯʘʶʪʴ [6]. ʅʘʧʨʠʢʣʘʜ, ʫ ʄʽʞʥʘʨʦʜʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

(International Standard Organization ï ISO) ʮʠʤʠ ʧʠʪʘʥʥʷʤʠ ʟʘʡʤʘʻʪʴʩʷ 

ʧʽʜʢʦʤʽʪʝʪ SC4 ʢʦʤʽʪʝʪʫ ʊʉ184. ɺ SC4 ʻ ʢʽʣʴʢʘ ʨʦʙʦʯʠʭ ʛʨʫʧ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ 

ʢʦʥʢʨʝʪʥʠʤʠ ʩʝʨʽʷʤʠ ʩʪʘʥʜʘʨʪʽʚ. ʉʘʤʝ ʮʝʡ ʢʦʤʽʪʝʪ ʢʦʦʨʜʠʥʫʻ ʩʪʘʥʜʘʨʪʠ ʟ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʤʝʪʦʜʦʣʦʛʽʶ ʧʦʙʫʜʦʚʠ ʉɸʈʈ-ʩʠʩʪʝʤ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʧʝʨʝʜʦʚʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʩʪʚʦʨʝʥʦ 

ʥʘʮʽʦʥʘʣʴʥʽ ʦʨʛʘʥʠ, ʷʢʽ ʢʦʦʨʜʠʥʫʶʪʴ ʨʦʙʦʪʫ ʚ ʦʙʣʘʩʪʽ CALS-ʪʝʭʥʦʣʦʛʽʡ. ʅʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʨʦʟʚʠʪʢʦʤ CALS ʢʨʽʤ ISO ʟʘʡʤʘʶʪʴʩʷ ʡ ʪʘʢʽ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʷʢ ɯʉʉ (International CALS-congress), EIA (Electronics Industry Association), 

IEEE (Institute of Electrical and Electronics Engineers) ʪʦʱʦ. 

ʅʘʧʨʠʢʣʘʜ, ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʢʦʥʩʦʨʮʽʫʤʦʤ NIIIP (National Industrial 

Information Infrastructure Protocols) ʚʠʢʦʥʫʶʪʴʩʷ ʜʦʩʣʽʜʥʽ ʪʘ ʧʨʦʢ̒ʪʥʽ ʨʦʙʦʪʠ ʟ 

ʨʦʟʚʠʪʢʫ ʤʝʪʦʜʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʨʦʟʰʠʨʝʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʤʝʪʦʶ ʦʙôʻʜʥʘʥʥʷ 

ʟʫʩʠʣʴ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [6]. ɿʘ ʦʩʥʦʚʫ ʧʦʙʫʜʦʚʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʚʟʷʪʦ ʩʪʘʥʜʘʨʪ CORBA (Common Object 

Request Broker Architecture) ʪʘ ʩʪʘʥʜʘʨʪʠ ɯSʆ 10303 (STEP), ɯSʆ 13584 (PLIB), 

ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʢʨʠʪʽ ʩʠʩʪʝʤʠ, ʧʨʘʮʶʚʘʪʠ ʚ ʽʥʪʝʛʨʦʚʘʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʠʨʦʙʥʠʯʠʭ ʽ ʧʨʦʢ̒ʪʥʠʭ ʧʨʦʮʝʩʽʚ 

ʦʢʨʝʤʠʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦʢ̒ʪʫ. ʇʨʦʙʣʝʤʘʤʠ ʩʪʚʦʨʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʢ̒ʪʥʠʭ ʛʘʣʫʟʝʚʠʭ ʪʘ ʤʽʞʛʘʣʫʟʝʚʠʭ ʨʽʰʝʥʴ, 

ʫʥʽʬʽʢʘʮʽʻʶ ʮʠʭ ʨʽʰʝʥʴ, ʙʘʛʘʪʦʛʘʣʫʟʝʚʠʤ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘ ʟʙʣʠʞʝʥʥʷʤ 



ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟʘʡʤʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ STEP, 

ʦʨʛʘʥʽʟʘʮʽʾ ɽʉ/ʉɸLS (ʗʧʦʥʽʷ), ʦʨʛʘʥʽʟʘʮʽʾ KSSTEP (ʂʦʨʝʷ) ʪʦʱʦ.  

ɭʚʨʦʧʝʡʩʴʢʠʡ ʉʦʶʟ ʬʽʥʘʥʩʫʻ ʪʘ ʢʦʦʨʜʠʥʫʻ ʢʽʣʴʢʘ ʧʨʦʛʨʘʤ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʽ ʟʘ ʛʘʣʫʟʝʚʠʤ ʧʨʠʥʮʠʧʦʤ [6]. ʅʘ ʙʘʟʽ ʩʪʘʥʜʘʨʪʫ STEP ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʦʣʦʛʽʶ ʦʙʤʽʥʫ ʧʨʦ̒ʢʪʥʦʶ, ʚʠʨʦʙʥʠʯʦʶ ʪʘ ʽʥʰʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ ʪʘ ʽʥʰʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʟʘʩʦʙʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʴʥʦ ʦʙôʻʜʥʫʚʘʪʠ 

ʨʽʟʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚ ʻʜʠʥʝ ʨʦʟʰʠʨʝʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ. ɺ ʗʧʦʥʽʾ ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʦʣʦʛʽʶ ʛʣʦʙʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʜʝʣʽ ʚʠʨʦʙʫ GPME (General 

Production Model Environment), ʷʢʘ ʝʬʝʢʪʠʚʥʦ ʦʙôʻʜʥʫʻ ʧʨʦʢ̒ʪʥʽ ʛʘʣʫʟʝʚʽ ʪʘ 

ʽʥʰʽ ʨʽʰʝʥʥʷ ʚ ʽʥʪʝʛʨʦʚʘʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʊʇɺ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʽʥʞʠʥʽʨʠʥʛʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʘʤʠ ʨʦʙʽʪ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʨʦʙʦʪʠ ʟ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʊʇɺ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʫ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ ʷʢ ʫ ʉʐɸ, 

ʅʽʤʝʯʯʠʥʽ, ʗʧʦʥʽʾ, ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʋ ʨʦʟʨʦʙʮʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʧʦʙʫʜʦʚʠ ɸʉʊʇɺ ʪʘ 

ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʊʇɺ, ʚʝʣʠʢʠʡ ʚʥʝʩʦʢ ʟʨʦʙʠʣʠ ʚʯʝʥʽ ʢʨʘʾʥ ʉʅɻ: 

ʈ. ɸ. ɸʣʣʠʢ, ɸ. ʇ. ɻʘʚʨʠʰ, ɻ. ʂ. ɻʦʨʘʥʩʴʢʠʡ, ʂ. ɼ. ɾʫʢ, ʉ. ʇ. ʄʠʪʨʦʬʘʥʦʚ, 

ɯ. ʇ. ʅʦʨʝʥʢʦʚ, ɺ. ɺ. ʇʘʚʣʦʚ, ɸ. ɯ. ʇʝʪʨʝʥʢʦ, ʇ. ʆ. ʈʫʜʝʥʢʦ, ɺ. ɯ. ʉʢʫʨʠʭʽʥ, 

ɺ. ɼ. ʎʚʻʪʢʦʚ, ɹ. ɭ. ʏʝʣʽʱʝʚ ʪʦʱʦ. ʅʠʤʠ ʟʘʢʣʘʜʝʥʦ ʦʩʥʦʚʠ ʤʝʪʦʜʦʣʦʛʽʾ 

ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʨʦʟʚʠʥʫʣʠʩʷ ʜʦ 

ʩʫʯʘʩʥʠʭ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ. ʆʙʯʠʩʣʶʚʘʣʴʥʘ ʙʘʟʘ, ʥʘ ʷʢʽʡ ʙʫʜʫʚʘʣʠʩʴ 

ɸʉʊʇɺ ʜʦ ʧʦʯʘʪʢʫ 1990-ʭ ʨʨ., ʚʽʜʨʽʟʥʷʣʘʩʷ ʚʢʨʘʡ ʤʘʣʦʶ ʟʘ ʩʴʦʛʦʜʥʽʰʥʽʤʠ 

ʤʽʨʢʘʤʠ ʰʚʠʜʢʦʜʽʻʶ ʪʘ ʥʝʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʦʧʝʨʘʪʠʚʥʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ 

ʧʘʤôʷʪʽ, ʪʘ ʥʝ ʤʘʣʘ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʛʨʘʬʽʯʥʦʤʫ ʨʝʞʠʤʽ, 

ʥʝ ʜʘʚʘʣʘ ʤʦʞʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʠʪʠ ʝʬʝʢʪʠʚʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʝʨʝʞ ʪʦʱʦ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʨʷʜ ʧʨʠʥʮʠʧʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʙʫʜʫʚʘʣʠʩʴ ɸʉʊʇɺ, ʷʢʽ ʙʫʣʠ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʦʙʫʜʦʚʫ ʩʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. 



ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʫ ʛʘʣʫʟʽ ʧʦʙʫʜʦʚʠ ɸʉʊʇɺ [6], ʪʘʢʠʭ ʷʢ 

ʃ. ʉ. ɻʣʦʙʘ, ɺ. ʌ. ɿʘʙʘʰʪʘ, ʂ. ɺ. ʂʦʰʢʽʥ, ɻ. ʆ. ʂʨʠʚʦʚ, ʃ. ʉ. ʗʤʧʦʣʴʩʴʢʠʡ, 

ɺ. ʆ. ʆʩʪʘʬ'ʻʚ, ʉ. ʇ. ɺʠʩʣʦʫʭ ʪʦʱʦ ʻ ʟʥʘʯʥʠʤ ʚʥʝʩʢʦʤ ʫ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫ ʤʘʰʠʥʦʙʫʜʽʚʥʫ, ʩʫʜʥʦʙʫʜʽʚʥʫ, ʘʚʽʘʢʦʩʤʽʯʥʫ, 

ʧʨʠʣʘʜʦʙʫʜʽʚʥʫ ʪʘ ʽʥʰʽ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ. ʈʦʟʨʦʙʣʝʥʽ ʚ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʦʜʠʢʠ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʝʭʥʦʣʦʛʽʾ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʽʜʪʨʠʤʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ, ʙʘʟ ʜʘʥʠʭ ʽ ʟʥʘʥʴ, 

ʤʝʪʦʜʦʣʦʛʽʶ ʧʦʙʫʜʦʚʠ ʚʽʨʪʫʘʣʴʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʱʦ.  

ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʟʘʜʘʯ, ʷʢʽ ʧʦʚôʷʟʘʥ ̔ ʟ ʧʦʙʫʜʦʚʦʶ ɸʉʊʇɺ ʥʝʦʙʭʽʜʥʘ 

ʜʦʢʣʘʜʥʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʬʫʥʢʮʽʷʤʠ ʊʇɺ. ɺ ʋʢʨʘʾʥʽ ʧʨʦʮʝʩʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʜʠʩʢʨʝʪʥʦʛʦ ʪʠʧʫ (ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ, ʘʚʽʘʢʦʩʤʽʯʥʘ ʛʘʣʫʟʴ ʪʦʱʦ) ʨʦʟʨʦʙʣʷʣʠʩʷ ʟʛʽʜʥʦ ʟʽ 

ʩʪʘʥʜʘʨʪʘʤʠ ʪʘ ʤʝʪʦʜʦʣʦʛʽʻʶ ɭʉʊʇɺ, ʷʢʽ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʤʝʪʦʜʦʣʦʛʽʡ, ʟʘ ʷʢʠʤʠ ʧʦʙʫʜʦʚʘʥʽ ʩʠʩʪʝʤʠ ʉɸʈʈ ʪʘ ʚ ʮʽʣʦʤʫ ʤʝʪʦʜʦʣʦʛʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ.  

ʇʨʦʪʝ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ɼʝʨʞʘʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ çʋʢʨʘʾʥʩʴʢʠʡ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽ ʥʘʚʯʘʣʴʥʠʡ ʮʝʥʪʨ ʧʨʦʙʣʝʤ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ 

ʷʢʦʩʪʽè ʧʨʠʡʥʷʪʦ ʨʷʜ ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ 

ʛʘʨʤʦʥʽʟʦʚʘʥ ̔ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʚ ʦʙʣʘʩʪʽ ʽʥʞʝʥʝʨʽ ʾʩʠʩʪʝʤ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [7, 8].  

 

 

1.4. ɿʚ'ʷʟʦʢ ʉɸʇʈ ʊʇ ʟ ̔ ʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ 

 

ɿʘ ʚʠʜʦʤ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [1] ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ɸʉ: 



¶ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʢʦʤʧʣʝʢʩʥʘ (ʂɸʉʂ); 

¶ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ (ɸʉʂ); 

¶ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʪʝʛʨʦʚʘʥʘ (ɯɸʉ); 

¶ ʩʠʩʪʝʤʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ (ɸʉʅɼ); 

¶ ʩʠʩʪʝʤʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ (ɸʉʇ); 

¶ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ (ɸʉʂ 

ʊʇ); 

¶ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ (ɸʉʂʇ); 

¶ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʛʦʪʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

(ɸʉ ʊɻɺ); 

¶ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʩʢʣʘʜʩʴʢʘ (ɸʉʊʉ); 

¶ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ɸʉɸɼ); 

¶ ʩʠʩʪʝʤʘ ʩʠʪʫʘʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ (ɸʉʉʂ); 

¶ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʢʦʥʪʨʦʣʶ ʡ ʚʠʧʨʦʙʫʚʘʥʴ (ɸʉʂɺ); 

¶ ʩʠʩʪʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ (ɸɯʇʉ); 

¶ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʣʫʞʙʘʤʠ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ (ɸʉʂʉɾ); 

¶ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʣʝʢʩʠʯʥʦʛʦ ʬʦʥʜʫ 

¶ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ɸʉɯʊʆ); 

¶ ʩʠʩʪʝʤʘ ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ. 

ɺ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʩʽ ʚʠʜʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʚ ʪʽʡ 

ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ. ʉʭʝʤʫ ʪʘʢʦʾ ʚʟʘʻʤʦʜʽʾ ʜʣʷ ʝʪʘʧʽʚ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ. 1.  

ɺʟʘʻʤʦʜʽʷ ʨʽʟʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ. ɺʽʜ ɸʉʂʇ ʚʩʽ ʩʠʩʪʝʤʠ ʦʪʨʠʤʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʣʘʥʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʘ ʪʘʢʦʞ ʧʨʦ ʬʘʢʪʠʯʥʫ ʥʘʷʚʥʽʩʪʴ ʤʘʪʝʨʽʘʣʴʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ɯʟ ɸʉʅɼ, ɸʉʇ, ɸʉ ʊɻɺ , ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʚʭʦʜʠʪʴ ʉɸʇʈ ʊʇ, ʚ ɸʉʂʇ ʥʘʜʭʦʜʠʪʴ 



ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʦʚʠʭ ʟʘʚʜʘʥʴ, ʘ ʪʘʢʦʞ ʧʨʦ ʧʦʪʨʝʙʠ ʨʽʟʥʠʭ 

ʨʝʩʫʨʩʽʚ (ʪʨʫʜʦʚʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ).  

ɸʉʅɼ ʚʠʢʦʥʫʻ ʨʦʙʦʪʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ 

ʦʙôʻʢʪʫ, ʨʦʟʨʘʭʫʥʢʘʤʠ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʚʫʟʣʽʚ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʝʭʥʽʯʥʽ ʟʘʚʜʘʥʥʷ ʥʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠʨʦʙʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ɸʉʅɼ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʙôʻʢʪʫ, ʧʝʨʝʜʘʶʪʴʩʷ ʚ ɸʉʇ, ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ɸʣʝ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʟʥʠʢʘʶʪʴ ʛʨʘʥʽ ʤʽʞ ʯʠʩʪʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʽ ʧʨʦʻʢʪʫʚʘʥʥʷʤ.  

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

 

ɺ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʤʦʞʫʪʴ ʟôʷʚʠʪʠʩʷ 

ʨʽʰʝʥʥʷ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʧʝʨʝʚʽʨʦʢ ʥʘ ʧʦʯʘʪʢʦʚʽʡ 

ʤʦʜʝʣʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʨʦʙʽʪ ʧʦʩʪʫʧʘʻ ʽʟ ɸʉʇ ʜʦ 

ɸʉʅɼ ʫ ʚʠʛʣʷʜʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ɸʉʇ ʫ ʚʠʛʣʷʜʽ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ɸʉ ʊɻɺ , ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʥʘʩʪʢʠ, 

ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʫ ʪʦʱʦ. 

ɸʣʝ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʧʦʪʨʝʙʘ 

ʚ ʜʦʦʧʨʘʮʶʚʘʥʥʽ ʘʙʦ ʞ ʚ ʟʤʽʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʫ, ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ, ʜʝʪʘʣʝʡ, 

ʜʝʪʘʣʽ ʘʙʦ ʾʾ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʯʝʨʝʟ ʾʭ ʥʝ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ. ɿʘʚʜʘʥʥʷ 



ʥʘ ʮʝ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʽʟ ɸʉ ʊɻɺ ʜʦ ɸʉʇ ʫ ʚʠʛʣʷʜʽ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ.  

ɸʉʇ ʪʘ ɸʉ ʊɻɺ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʩʢʣʘʜʦʚʠʤʠ ʯʘʩʪʠʥʘʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʉɸʇʈ 

ʚʠʨʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʾ. ʎʝ ʚʽʜʦʙʨʘʞʘʻ ʦʙôʻʢʪʠʚʥʝ ʧʦ̒ʜʥʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ 

ʚʠʨʦʙʥʠʮʪʚʘ.  

 

 

1.5. ʉɸʇʈ ʊʇ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʽʚ 

 

ʋ ʩʫʯʘʩʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚʘʭ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʰʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʣʘʜʦ-, ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʝ ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʦʩʚʦʻʥʥʷ ʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ [9]. 

ɯʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʫʟʛʦʜʞʝʥʦʾ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʟʘʮʽʡ, 

ʦʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʫ 

ʢʝʨʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ɸʉ, ʱʦ ʚʠʤʘʛʘʻ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘʢʠʭ ʩʠʩʪʝʤ [5].  

ʂʨʽʤ ʪʦʛʦ ʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʚʠʨʦʙʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʜʘʥʠʭ 

ʧʨʦ ʚʠʨʽʙ. ʎʝ ʩʧʨʠʯʠʥʷʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʧʨʦʻʢʪʫ, ʷʢʽ ʟʘʜʽʷʥʽ 

ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʽʚ (ɾʎɺ), ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ 

ʧʨʦʙʣʝʤ ʧʨʠ ʾʭ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʦʙʤʽʥʽ ʽʥʬʦʨʤʘʮʽʻʶ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʥʝ 

ʩʫʤʽʩʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ). ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, 

ʱʦ ʤʝʪʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʽʚ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ, ʱʦ ʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʪʘ ʟʨʫʯʥʠʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʪʦʤʫ 

ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʚʠʨʦʙʥʠʢʦʤ ʽ ʩʧʦʞʠʚʘʯʝʤ ʧʨʦʜʫʢʮʽʾ.  

ʆʜʠʥ ʟ ̔ʰʣʷʭiʚ ʚʠʨiʰʝʥʥʷ ʪʘʢʦʾ ʟʘʜʘʯʽ  ̒ʚʠʢʦʨʠʩʪʘʥʥʷ iʥʬʦʨʤʘʮiʡʥʠʭ 

ʪʝʭʥʦʣʦʛiʡ ʧiʜʪʨʠʤʢʠ ɾʎɺ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ, ʷʢʽ ʤʘʶʪʴ ʥʘʟʚʫ CALS-

ʪʝʭʥʦʣʦʛiʾ [5]. 



CALS ʮʝ ʘʙʨʝʚʽʘʪʫʨʘ ʚʽʜ ʘʥʛʣ. Continuous Acquisition and Life cycle 

Support ï ʙʝʟʧʝʨʝʨʚʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʧʦʩʪʘʚʦʢ ʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʚʠʨʦʙʽʚ ʘʙʦ ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʚʠʨʦʙʽʚ (ʨʠʩ. 2).  

 

 

ʈʠʩʫʥʦʢ 2 ï ɽʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʽʚ ʪʘ ʩʠʩʪʝʤʠ ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʯʠʥʥʦʛʦ ɼʉʊʋ 3278-95 çʉʠʩʪʝʤʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʧʦʩʪʘʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ. ʆʩʥʦʚʥʽ ʪʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷè [10] 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʧʨʦʜʫʢʮʽʾ (ʚʠʨʦʙʫ) ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ 

ʧʨʦʮʝʩʽʚ ʟʤʽʥʠ ʩʪʘʥʫ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ (ʟʙʝʨʽʛʘʥʥʷ) 

ʤʘʪʝʨʽʘʣʫ.  

ʋʤʦʚʥʦ ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʜʫʢʮʽʷ 

ʽʩʥʫʻ ʷʢ ʟʘʜʫʤ, ʚʠʤʦʛʠ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʽʯʥʘ 

ʜʦʢʫʤʝʥʪʘʮʽʷ, ʤʘʢʝʪʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ.  

ʊʘʢʦʞ ʟʛʽʜʥʦ ʟ [10] ʫ ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʽ ʧʦʰʪʫʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʜʽʣʷʶʪʴ 

ʪʘʢʽ ʩʪʘʜʽʾ:  

¶ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ; 

¶ ʨʦʟʨʦʙʣʝʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ;  

¶ ʝʢʩʧʣʫʘʪʘʮʽʷ ʪʘ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ (ʜʣʷ ʚʠʨʦʙʽʚ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ 

ʢʘʧʽʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ).  

ʆʩʢʽʣʴʢʠ ʥʘ ʩʴʦʛʦʜʥʽ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʭʦʨʦʥʽ ʜʦʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʠʨʦʚʠʥʠ, ʙʝʟʚʽʜʭʦʜʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʫ ʪʦʱʦ ʜʦ ʟʘʢʣʶʯʥʦʾ ʩʪʘʜʽʾ (ʝʪʘʧʫ) ɾʎɺ ʚʽʜʥʦʩʷʪʴ ʪʘʢʦʞ 

ʫʪʠʣʽʟʘʮʽʶ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʚʽʜʢʨʠʪʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʞʝʨʝʣ CALS-

ʪʝʭʥʦʣʦʛiʾ ï ʮʝ ʧʽʜʭʽʜ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ 

ʥʘʫʢʦʤʽʩʪʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ɾʎɺ. ʊʦʙʪʦ ʮʝ ʤʝʪʦʜʦʣʦʛʽʷ 

ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʚʠʨʽʰʝʥʥʷ ʷʢ ʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯ, ʪʘʢ ʽ 

ʟʘʜʘʯ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʪʘ ʨʝʩʫʨʩʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ʌʦʨʤʫʚʘʥʥʷ CALS-ʪʝʭʥʦʣʦʛiʡ ʧʦʯʘʣʦʩʷ ʚ 80-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚ 

ʦʙʦʨʦʥʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʉʐɸ ʚ ʟʚôʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʫ ʚʟʘʻʤʦʜʽʶ ʚ 



ʧʨʦʮʝʩʽ ʟʘʤʦʚʣʝʥʴ, ʧʦʩʪʘʚʦʢ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʦʟʙʨʦʻʥʥʷ. ɿʘ ʦʩʪʘʥʥʽ 

ʜʝʩʷʪʠʣʽʪʪʷ ʪʝʨʤʽʥ CALS ʧʨʦʡʰʦʚ ʧʝʚʥʫ ʝʚʦʣʶʮʽʶ, ʟʦʢʨʝʤʘ: 

1985 ʨ. ï Computer Aided of Logistic Support ï ʢʦʤʧôʶʪʝʨʥʘ ʧʽʜʪʨʠʤʢʘ 

ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ; 

1988 ʨ. ï Computer Aided Acquisition and Lifecycle ï ʢʦʤʧôʶʪʝʨʥʽ 

ʧʦʩʪʘʚʢʠ ʪʘ ʧʽʜʪʨʠʤʢʘ ɾʎɺ; 

1993 ʨ. ï Computer Aided Acquisition and Lifecycle ï ʧʽʜʪʨʠʤʢʘ 

ʙʝʟʧʝʨʝʨʚʥʠʭ ʧʦʩʪʘʚʦʢ ʪʘ ɾʎɺ; 

1995 ʨ. ï Commerce at Light Speed ï ʙʽʟʥʝʩ ʚ ʚʠʩʦʢʦʤʫ ʪʝʤʧʽ; 

1997 ʨ. ï  Continuous Acquisition and Lifecycle Support ï ʙʝʟʧʝʨʝʨʚʥʘ 

ʧʽʜʪʨʠʤʢʘ ɾʎɺ. 

ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʟʘʜʘʯʝʶ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʨʦʩʪʦʨʫ, ʷʢʠʡ ʤʽʛ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʠʭ ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ, 

ʬʝʜʝʨʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ, ʚʠʨʦʙʥʠʮʪʚʦʤ ʪʘ ʩʧʦʞʠʚʘʯʝʤ ʧʨʦʜʫʢʮʽʾ. ʊʦʙʪʦ ʟ 

ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʮʷ ʢʦʥʮʝʧʮʽʷ ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʽʜʝʦʣʦʛʽʾ ɾʎɺ ʪʘ ʦʭʦʧʣʶʚʘʣʘ 

ʝʪʘʧʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ CALS ʚʠʷʚʠʣʦʩʷ ʥʘʩʪʽʣʴʢʠ ʚʜʘʣʠʤ, ʱʦ ʟʘ ʢʦʨʦʪʢʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʮʝʡ ʜʦʩʚʽʜ ʰʚʠʜʢʦ ʧʝʨʝʡʤʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʙʫʜʽʚʥʠʮʪʚʘ, ʪʨʘʥʩʧʦʨʪʫ ʪʦʱʦ, ʘ CALS-ʪʝʭʥʦʣʦʛiʾ ʦʭʦʧʣʶʶʪʴ ʚʩʽ ʝʪʘʧʠ ɾʎɺ.  

ʉʪʨʘʪʝʛʽʻʶ CALS ʻ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ 

ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ɾʎɺ. ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʜʦʟʚʦʣʷʻ 

ʧʦʜʦʣʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʭʘʦʩ ʽ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʙʘʨôʻʨʠ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ɾʎɺ. 

ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ɾʎɺ ʪʘ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʡʦʛʦ ʫʯʘʩʥʠʢʘʤʠ. ɸ ʩʘʤʝ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʧʝʨʝʚʘʛʠ [5]:  

¶ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ; 

¶ ʚʠʢʦʥʫʻʪʴʩʷ ʤʽʥʽʤʫʤ ʧʝʨʝʪʚʦʨʝʥʴ ʽʥʬʦʨʤʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʟʤʽʥʘ 

ʬʦʨʤʘʪʽʚ ʬʘʡʣʽʚ) ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʦʛʦ ʝʪʘʧʫ ɾʎɺ ʜʦ ʽʥʰʦʛʦ; 

¶ ʟʤʽʥʠ ʜʘʥʠʭ ʙʘʯʘʪʴ ʚʩʽ ʽ ʦʜʨʘʟʫ; 

¶ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʰʫʢʫ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ; 



¶ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʛʝʦʛʨʘʬʽʯʥʦ ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ. 

ʅʘ ʩʴʦʛʦʜʥʽ CALS-ʪʝʭʥʦʣʦʛiʾ ʻ ʥʘʙʦʨʦʤ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ 

ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʜʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 

CAE ï Computer Aided Engineering (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ 

ʘʥʘʣʽʟ); 

CAD ï Computer Aided Design (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ); 

ʉɸʄ ï Computer Aided Manufacturing (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʝ 

ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ); 

CAPP ï Computer Aided Process Planing (ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʊʇ), ʷʢʘ ʜʦʟʚʦʣʷʻ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʨʦʻʢʪʫʚʘʪʠ ʦʜʠʥʠʯʥʽ, ʛʨʫʧʦʚʽ ʪʘ ʪʠʧʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟ ʙʘʛʘʪʴʦʭ 

ʥʘʧʨʷʤʢʽʚ: ʤʝʭʘʥʦʦʙʨʦʙʣʝʥʥʷ, ʛʘʣʴʚʘʥʽʟʘʮʽʷ, ʟʚʘʨʶʚʘʥʥʷ, ʪʝʨʤʦʦʙʨʦʙʣʝʥʥʷ 

ʪʦʱʦ.); 

CAAP ï Computer Aided Assembly Planing (ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʢʣʘʜʘʥʥʷ); 

PDM ï Product Data Management (ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʥʠʤʠ ʜʘʥʠʤʠ); 

ERP ï Enterprise Resource Planning (ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ); 

MRP-2 ï Manufacturing (Material) Requirement Planning (ʧʣʘʥʫʚʘʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ); 

MES ï Manufacturing Execution System (ʚʠʨʦʙʥʠʯʘ ʚʠʢʦʥʘʚʯʘ ʩʠʩʪʝʤʘ); 

SCM ï Supply Chain Management (ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ); 

CRM  ï Customer Relationship Management (ʫʧʨʘʚʣʽʥʥʷ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʤʠ ʟ ʟʘʤʦʚʥʠʢʘʤʠ); 

SCADA ï Supervisory Control And Data Acquisition (ʜʠʩʧʝʪʯʝʨʩʴʢʝ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ); 

CNC ï Computer Numerical Control (ʢʦʤʧ'ʶʪʝʨʥʝ ʯʠʩʣʦʚʝ ʫʧʨʘʚʣʽʥʥʷ); 

SFA ï Sales Force Automation (ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʨʦʜʘʞʫ); 



IETM  ï Interactive Electronic Technical Manuals (ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʢʪʨʦʥʥʽ 

ʪʝʭʥʽʯʥʽ ʢʝʨʽʚʥʠʮʪʚʘ); 

PLM  ï Product Lifecycle Management (ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ɾʎɺ).  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʪʘʧʽʚ ɾʎɺ [5]: 

¶ ʤʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ CRM-ʩʠʩʪʝʤ; 

¶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ CAD/CAE-ʩʠʩʪʝʤ; 

¶ ʪʝʭʥʦʣʦʛʽʯʥʝ ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

CAM, CAPP ʪʘ CAAP-ʩʠʩʪʝʤ; 

¶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʩʦʙʘʤʠ MES, SCADA, 

CNC ʪʘ MRP-2; 

¶ ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʠʨʦʙʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜ ʢʝʨʫʚʘʥʥʷʤ CRM ʪʘ IETM 

ʩʠʩʪʝʤ; 

¶ ʫʧʨʘʚʣʽʥʥʷ ʫʪʠʣʽʟʘʮʽʻʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʩʪʝʤʦʶ IETM.  

ɼʦ ʉɸʇʈ ʚʽʜʥʦʩʷʪʴ ʟʘʟʚʠʯʘʡ CAE/CAD/CAM- ʩʠʩʪʝʤʠ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʉɸʇʈ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ ʢʦʦʨʜʠʥʘʮʽʾ ʨʦʙʦʪʠ CAE/CAD/CAM- ʩʠʩʪʝʤ, ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʻʢʪʥʠʤʠ ʜʘʥʠʤʠ ʽ ʧʨʦʻʢʪʫʚʘʥʥʷʤ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʩʠʩʪʝʤʠ, ʱʦ ʦʪʨʠʤʘʣʠ 

ʥʘʟʚʫ PDM ï Product Data Management (ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʥʠʤʠ 

ʜʘʥʠʤʠ). ʉʠʩʪʝʤʠ PDM ʘʙʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʤʦʜʫʣʽʚ ʢʦʥʢʨʝʪʥʦʶ ʉɸʇʈ, ʘʙʦ 

ʻ ʩʘʤʦʩʪʽʡʥʠʤʠ ʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʩʧʽʣʴʥʦ ʟ ʨʽʟʥʠʤʠ ʉɸʇʈ.  

ʅʘ ʙʽʣʴʰʦʩʪʽ ʝʪʘʧʘʭ ɾʎɺ, ʨʦʟʧʦʯʠʥʘʶʯʠ ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ-

ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʟʘʢʽʥʯʫʶʯʠ ʨʝʘʣʽʟʘʮʽʻʶ ʧʨʦʜʫʢʮʽʾ, 

ʥʝʦʙʭʽʜʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʞʢʘʤʠ ʧʦʩʪʘʯʘʥʴ ï SCM ï Supply Chain 

Management. ʋʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʤʽʱʝʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʧʦʪʦʢʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ. 

ʂʦʦʨʜʠʥʘʮʽʷ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚ-ʧʘʨʪʥʝʨʽʚ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʚ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ CPC ï 

Collaborative Product Commerce (ʩʧʽʣʴʥʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʙʽʟʥʝʩ). 



ɯʥʬʦʨʤʘʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʝʪʘʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ (ɸʉʋʇ) ʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

(ɸʉʋʊʇ). ɼʦ ɸʉʋʇ ʚʽʜʥʦʩʷʪʴʩʷ ʩʠʩʪʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ ERP (Enterprise Resource Planning), ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʚʠʤʦʛ ʜʦ ʤʘʪʝʨʽʘʣʽʚ MRP-2 (Manufacturing Requirement Planning) ʽ ʟʛʘʜʘʥʽ 

ʚʠʱʝ ʩʠʩʪʝʤʠ SCM. ʅʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʽ ʩʠʩʪʝʤʠ ERP ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʙʽʟʥʝʩ-

ʬʫʥʢʮʽʾ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʣʘʥʫʚʘʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʢʫʧʢʘʤʠ, ʟʙʫʪʦʤ 

ʧʨʦʜʫʢʮʽʾ, ʘʥʘʣʽʟʦʤ ʧʝʨʩʧʝʢʪʠʚ ʤʘʨʢʝʪʠʥʛʫ, ʫʧʨʘʚʣʽʥʥʷʤ ʬʽʥʘʥʩʘʤʠ, 

ʧʝʨʩʦʥʘʣʦʤ, ʩʢʣʘʜʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ, ʦʙʣʽʢʦʤ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʪʦʱʦ. 

ʉʠʩʪʝʤʠ MRP-2 ʦʨʽʻʥʪʦʚʘʥʽ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ ʙʽʟʥʝʩ-ʬʫʥʢʮʽʾ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʩʠʩʪʝʤʠ SCM ʽ MRP-2 ʚʭʦʜʷʪʴ 

ʷʢ ʧʽʜʩʠʩʪʝʤʠ ʚ ERP. 

ʄʽʞ ɸʉʋʇ ʽ ɸʉʋʊʇ ʨʦʟʪʘʰʦʚʘʥʘ ʚʠʨʦʙʥʠʯʘ ʚʠʢʦʥʘʚʯʘ ʩʠʩʪʝʤʘ MES 

(Manufacturing Execution Systems), ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʧʝʨʘʪʠʚʥʠʭ 

ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷʤ, ʚʠʨʦʙʥʠʮʪʚʦʤ ʽ ʤʘʨʢʝʪʠʥʛʦʤ.  

ɼʦ ʩʢʣʘʜʫ ɸʉʋʊʇ ʚʭʦʜʠʪʴ ʩʠʩʪʝʤʘ SCADA (Supervisory Control and 

Data Acquisition), ʱʦ ʚʠʢʦʥʫʻ ʜʠʩʧʝʪʯʝʨʩʴʢʽ ʬʫʥʢʮʽʾ (ʟʙʽʨ ʽ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦ 

ʩʪʘʥ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ) ʽ ʜʦʧʦʤʘʛʘʻ ʨʦʟʨʦʙʣʷʪʠ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʙʫʜʦʚʘʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. ɼʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʠʩʪʝʤʠ CNC ʥʘ ʙʘʟʽ ʢʦʥʪʨʦʣʝʨʽʚ (ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ, ʱʦ 

ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʠʤʠ), ʷʢʽ ʚʙʫʜʦʚʘʥʽ ʚ ʪʝʭʥʦʣʦʛʽʯʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟ 

ʏʇʂ. 

ʅʘ ʝʪʘʧʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʚʽʜʥʦʩʠʥʘʤʠ ʽʟ ʟʘʤʦʚʥʠʢʘʤʠ ʽ ʧʦʢʫʧʮʷʤʠ, ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʨʠʥʢʦʚʦʾ 

ʩʠʪʫʘʮʽʾ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʧʠʪʫ ʥʘ ʧʣʘʥʦʚʘʥʽ ʚʠʨʦʙʠ. ʎʽ ʬʫʥʢʮʽʾ 

ʧʦʢʣʘʜʝʥʽ ʥʘ ʩʠʩʪʝʤʫ CRM. ʌʫʥʢʮʽʾ ʥʘʚʯʘʥʥʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʧʦʢʣʘʜʝʥʽ ʥʘ ʽʥʪʝʨʘʢʪʠʚʥʝ ʝʣʝʢʪʨʦʥʥʝ ʪʝʭʥʽʯʥʝ ʢʝʨʽʚʥʠʮʪʚʦ Iɽʊʄ (Interactive 

Electronic Technical Manuals), ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʥʫʶʪʴʩʷ ʜʽʘʛʥʦʩʪʠʯʥʽ 



ʦʧʝʨʘʮʽʾ, ʧʦʰʫʢ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʽʜʤʦʚʠʣʠ, ʟʘʤʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʧʘʩʥʠʭ 

ʜʝʪʘʣʝʡ ʽ ʜʝʷʢʽ ʽʥʰʽ ʦʧʝʨʘʮʽʾ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤ. 

ʋʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʻʜʠʥʦʤʫ ʜʣʷ ʨʽʟʥʠʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ 

ʮʠʢʣʦʤ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʨʝʘʣʽʟʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ PLM (Product Lifecycle 

Management). ʊʝʭʥʦʣʦʛʽʾ PLM ʦʙ'ʻʜʥʫʶʪʴ ʤʝʪʦʜʠʢʠ ʽ ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʚʠʨʦʙʽʚ ʫʧʨʦʜʦʚʞ ʫʩʽʭ ʝʪʘʧʽʚ ɾʎɺ. ʍʘʨʘʢʪʝʨʥʘ ʦʩʦʙʣʠʚʽʩʪʴ PLM ï 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʷʢ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʪʘʢ ʽ ʨʽʟʥʠʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʪʦʙʪʦ ʪʝʭʥʦʣʦʛʽʾ PLM 

(ʚʢʣʶʯʘʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʉʈʉ) ʻ ʦʩʥʦʚʦʶ, ʷʢʘ ʽʥʪʝʛʨʫʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ, 

ʚ ʷʢʦʤʫ ʬʫʥʢʮʽʦʥʫʶʪʴ ʉɸʇʈ, ERP, PDM, SCM, CRM ʽ ʽʥʰʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɭʜʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʪʨʘʪʝʛʽʻʶ CALS ʥʝ 

ʣʠʰʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʨʽʰʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ, 

ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ ʢʝʨʫʚʘʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʬʽʥʘʥʩʫʚʘʥʥʷ, ʧʦʩʪʘʯʘʥʥʷ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʱʦ ʧʨʠ ʥʘʩʢʨʽʟʥʦʤʫ ʫʧʨʘʚʣʽʥʥʽ ɾʎɺ ʚʠʢʣʶʯʥʦ 

ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ ʚʽʜ ʽʜʝʾ ʩʪʚʦʨʝʥʥʷ ʚʠʨʦʙʫ ʜʦ ʡʦʛʦ ʫʪʠʣʽʟʘʮʽʾ ʧʽʩʣʷ 

ʢʦʨʠʩʥʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɿʛʽʜʥʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ISO 9004-1-94 ʩʭʝʤʫ ʻʜʠʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʥʘ ʨʠʩ. 3. 

ʉʪʨʘʪʝʛʽʷ CALS ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʪʨʠʤʘʥʥʽ ʥʠʟʢʠ ʩʪʘʥʜʘʨʪʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʨʦʙʠ [11]. 

 



 

ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ 

 

 

ʋʪʠʣʽʟʘʮʽʷ ʘʙʦ 

ʧʝʨʝʨʦʙʢʘ 

ʄʘʨʢʝʪʠʥʛ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ 
ʇʨʦʻʢʪʫʚʘʥʥʷ ʽ 

ʨʦʟʨʦʙʢʘ ʚʠʨʦʙʫ 

ʇʣʘʥʫʚʘʥʥʷ ʽ 

ʨʦʟʨʦʙʢʘ ʧʨʦʮʝʩʽʚ 

ɿʘʢʫʧʽʚʣʽ 

ɺʠʨʦʙʥʠʮʪʚʦ ʘʙʦ 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ 

ʂʦʥʪʨʦʣʴ 

ʇʘʢʫʚʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ 
ʈʝʘʣʽʟʘʮʽʷ ʪʘ 

ʨʦʟʧʦʜʽʣ 

ʄʦʥʪʘʞ ʪʘ ʚʚʝʜʝʥʥʷ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʊʝʭʥʽʯʥʘ ʜʦʧʦʤʦʛʘ 

ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʇʽʩʣʷʧʨʦʜʘʞʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ɭʜʠʥʠʡ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʧʨʦʩʪʽʨ 



ʈʆɿɼɯʃ 2.  

ʉʂʃɸɼ, ʉʊʈʋʂʊʋʈɸ ɯ ʂʆʄʇʆʅɽʅʊʀ ʉɸʇʈ 

 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʽ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʦʙʣʘʩʪʽ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʠʩʪʝʤ ʧʦʢʘʟʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʚʠʜʽʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ 

(ʽʥʚʘʨʽʘʥʪʥʠʭ) ʧʨʠʥʮʠʧʽʚ, ʤʝʪʦʜʽʚ ʽ ʧʽʜʭʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [5]. ʌʦʨʤʘʣʽʟʘʮʽʷ ʽ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʚʽʜ ʩʧʝʮʠʬʽʢʠ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʥʦ ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʚʩʽʭ ʥʘʫʢ, ʦʩʦʙʣʠʚʦ 

ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʩʠʣʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽ 

ʧʨʦʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ. 

ʆʜʥʘʢ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʠʷʚʣʝʥʠʭ ʥʘʫʢʦʶ ʧʨʠʥʮʠʧʽʚ ʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʝʦʙʭʽʜʥʠʡ ʤʝʭʘʥʽʟʤ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʽ ʨʦʟʛʦʨʪʘʥʥʷ 

ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ ʚ ʩʫʢʫʧʥʽʩʪʴ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ 

ʦʧʠʩʽʚ, ʷʢʽ ʻ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʚʠʢʦʥʘʚʯʦʛʦ ʨʽʚʥʷ. 

ʗʢ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʚʠʨʦʙʽʚ ʧʨʠʣʘʜʦ- ʘʙʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʪʘʢ ʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʘʛʘʪʦʨʽʚʥʝʚʝ ʽʪʝʨʘʮʽʡʥʝ 

ʨʦʟʰʠʨʝʥʥʷ ʽ ʫʪʦʯʥʝʥʥʷ ʦʧʠʩʽʚ (ʧʨʦʻʢʪʽʚ) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʩʠʩʪʝʤʠ ʘʞ 

ʜʦ ʨʦʙʦʯʦʛʦ ʧʨʦʻʢʪʫ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʦʤʧʣʝʢʪʫ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ.  

 

 

2.1. ʂʦʣʝʢʪʠʚ ʘʙʦ ʧʝʨʩʦʥʘʣ ɸʉ 

 

ʇʽʜ ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʨʦʟʫʤʽʶʪʴ 

ʧʨʦʛʨʘʤʫ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʠʣʘʜʦ- ʪʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʚʠʨʦʙʽʚ ʪʘ/ʘʙʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʾʭ ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. ʆʜʥʘʢ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʻ ʥʝʧʦʚʥʠʤ ʽ, ʛʦʣʦʚʥʝ, ʚʠʢʣʶʯʘʻ ʟ 

ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ, ʱʦ ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʝʣʝʤʝʥʪʘ ï ʩʫʙ'ʻʢʪʘ ʧʨʦʮʝʩʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ.  



ʋ ʧʨʦʮʝʩʘʭ ʪʝʭʥʽʯʥʦʛʦ ʧʽʜʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʚʞʜʠ ʤʘʶʪʴ ʤʽʩʮʝ 

ʟʘʚʜʘʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʦʨʯʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʣʶʜʠʥʠ, ʾʾ ʜʦʩʚʽʜʫ ʪʘ ʽʥʪʫʾʮʽʾ. ʊʦʤʫ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ɸʉ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʨʦʙʣʝʤʽ ʧʦʜʽʣʫ ʬʫʥʢʮʽʡ ʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʣʶʜʠʥʦʶ ʽ ʢʦʤʧ'ʶʪʝʨʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʷʢʦʩʪʝʡ ʪʘ 

ʤʦʞʣʠʚʦʩʪʝʡ. 

ɿʘ ʩʚʦʻʶ ʩʫʪʪʶ ʉɸʇʈ ï ʮʝ ʣʶʜʠʥʦ-ʤʘʰʠʥʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʽʥʽʮʽʶʻʪʴʩʷ ʪʘ 

ʢʝʨʫʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ [5]. ɸ ʷʢʱʦ ʙʽʣʴʰ ʪʦʯʥʦ, ʪʦ ʮʽʣʠʤ ʢʦʣʝʢʪʠʚʦʤ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʥʝʚʽʜ'ʻʤʥʫ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ. ɿʛʽʜʥʦ 

ʟ ʧʨʠʥʮʠʧʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʛʣʷʜʘʪʠ ʉɸʇʈ ʚ ʧʨʦʮʝʩʽ 

ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʻʜʥʦʩʪʽ ʽ ʚʟʘʻʤʥʦʤʫ ʚʧʣʠʚʦʚʽ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʥʝʥʪ 

ʩʠʩʪʝʤʠ. ʄʦʞʥʘ ʜʘʪʠ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʉɸʇʈ: 

ʉɸʇʈ ï ʮʝ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʚʭʦʜʠʪʴ ʚ ʩʪʨʫʢʪʫʨʫ 

ʧʨʦʻʢʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʟʜʽʡʩʥʶʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʩʫ 

ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ. ɸʙʦ çʩʠʩʪʝʤʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʧʝʨʩʦʥʘʣʫ ʽ ʢʦʤʧʣʝʢʩʫ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʨʝʘʣʽʟʫʻ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʢʦʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʫʥʢʮʽʡè. 

ʊʦʙʪʦ, ʉɸʇʈ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʢʦʣʝʢʪʠʚʫ ʧʨʦʻʢʪʫʚʘʣʴʥʠʢʽʚ (ʧʝʨʩʦʥʘʣʫ) ʽ 

ʥʘʙʦʨʫ (ʢʦʤʧʣʝʢʩʫ) ʢʦʤʧ'ʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʦʙ'ʻʜʥʘʥʽ ʚ ʨʘʤʢʘʭ 

ʻʜʠʥʦʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʨʦʟʨʦʙʣʝʥʥʷ ʽ 

ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʚʠʨʦʙʽʚ. 

ɼʘʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ɸʉ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʧʨʠʡʤʘʻ 

ʨʽʰʝʥʥʷ ʽ ʚʠʢʦʥʫʻ ʢʝʨʫʚʘʥʥʷ ʟʘ ʧʽʜʪʨʠʤʢʠ ʧʨʦʛʨʘʤʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ 

ʟʘʩʦʙʽʚ (ʨʠʩ. 4). ʇʦʥʷʪʪʷ çʧʝʨʩʦʥʘʣè ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʦʩʪʦʾ ʩʫʢʫʧʥʦʩʪʽ 

ʣʶʜʝʡ ʘʙʦ ʘʙʩʪʨʘʢʪʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ɸʉ ʪʠʤ, ʱʦ ʮʝ ʨʝʪʝʣʴʥʦ ʧʽʜʽʙʨʘʥʠʡ ʽ 

ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʢʦʣʝʢʪʠʚ ʬʘʭʽʚʮʽʚ, ʦʨʛʘʥʽʟʘʮʽʡʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʫʟʛʦʜʞʝʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʩʚʦʾʤʠ ʧʦʩʘʜʦʚʠʤʠ 

ʦʙʦʚ'ʷʟʢʘʤʠ. 

 



 ʈʠʩʫʥʦʢ 4 ï  ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʇʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ (ʇʊʂ) 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʆʙʩʣʫʛʦʚʫʶʯʠʡ 

ʧʝʨʩʦʥʘʣ 

 

maintenance staff 

ʎ̔ ʣʴʦʚʠʡ ʧʝʨʩʦʥʘʣ 

ʪʘ ʢʦʨʠʩʪʫʚʘʯʽ ɸʉ 

 

users 

ʂʝʨʫʁʯʠʡ  

ʧʝʨʩʦʥʘʣ 

 

managers 

ʇʝʨʩʦʥʘʣ (ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʯʘʩʪʠʥʘ ʩʠʩʪʝʤʠ) 

ʂʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɸʉ (ʂɿɸ ɸʉ) 

ɿʘʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ:  

ʊʝʨʤʽʥʘʣʴʥʝ 

ʦʙʣʘʜʥʘʥʥʝ 

ɿʘʩʦʙʠ ʦʙʨʦʙʣʝʥʥʷ, 

ʧʝʨʝʜʘʯʽ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ 

 

 

 

 

 

 

 

 

 

ʇʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ (ʇʄʂ) 
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ɿʽ ʩʢʣʘʜʫ ʢʦʣʝʢʪʠʚʫ ɸʉ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ, ʧʝʨʰ ʟʘ ʚʩʝ, ʮʽʣʴʦʚʠʡ 

(ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ) ʧʝʨʩʦʥʘʣ, ʜʦ ʷʢʦʛʦ ʚʽʜʥʦʩʷʪʴʩʷ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʽ 

ʧʨʘʮʽʚʥʠʢʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʦʩʥʦʚʥʽ ʧʨʦʻʢʪʥʽ ʦʧʝʨʘʮʽʾ ʪʘ ʧʨʦʮʝʜʫʨʠ. 

ɼʦ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ (users) ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʝ 

ʪʽʣʴʢʠ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ 

ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʚʠʨʦʙʽʚ, ʨʦʟʨʦʙʮʽ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʽ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʡ ʽʥʰʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʝʣʝʢʪʨʦʥʥʽ ʤʦʜʝʣʽ ʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʧʝʨʘʮʽʷʭ 

ʾʭ ʧʨʦʭʦʜʞʝʥʥʷ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʤʽʩʪʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʧʨʘʮʽʚʥʠʢʠ 

ʚʽʜʜʽʣʫ ʤʘʨʢʝʪʠʥʛʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʪʘ ʫʟʛʦʜʞʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʨʽʙ, ʨʦʙʽʪʥʠʢʠ ʮʝʭʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʤʦʜʝʣʽ, 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʝʨʩʪʘʪʽʚ ʽ ʬʦʨʤʫʶʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʭʦʜʞʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʩʣʫʞʙʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʱʦ ʘʥʘʣʽʟʫʻ ʜʘʥʽ ʧʨʦ 

ʧʨʦʜʫʢʮʽʶ ʽ ʬʦʨʤʫʻ ʨʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʽ ʚʠʤʽʨʶʚʘʥʴ ʪʦʱʦ.  

ʂʦʨʠʩʪʫʚʘʯʘʤʠ ɸʉ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʽ ʢʝʨʽʚʥʠʢʠ ʚʩʽʭ ʣʘʥʦʢ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ 

ʟʚʝʜʝʥʽ ʟʚʽʪʠ ʪʘ ʘʥʘʣʽʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʮʝʩʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʽʚ 

ʽ ʥʘʜʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʩʚʦʻʯʘʩʥʽ ʦʧʝʨʘʪʠʚʥʽ ʜʽʾ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʾʭ 

ʢʦʤʧʝʪʝʥʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʦʮʝʩʠ. 

ɼʦ ʢʝʨʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʚʽʜʥʦʩʷʪʴʩʷ ʢʝʨʽʚʥʠʢʠ (ʤʝʥʝʜʞʝʨʠ), ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʝʨʫʶʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷʤ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʪʘ ʨʦʟʚʠʪʢʦʤ ɸʉ. 

ʊʘʢʠʤʠ ʬʘʭʽʚʮʷʤʠ ʤʦʞʫʪʴ ʙʫʪʠ IT-ʤʝʥʝʜʞʝʨʠ, ʢʝʨʽʚʥʠʢʠ ʚʽʜʜʽʣʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʽ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʠ ʙʘʟ ʜʘʥʠʭ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʨʦʙʦʪʫ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ, ʘʜʤʽʥʽʩʪʨʫʶʪʴ ʧʨʘʚʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʫʧʨʘʚʣʷʶʪʴ ʝʣʝʢʪʨʦʥʥʠʤ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʦʤ ʽ ʪʨʘʬʽʢʦʤ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞ. 

ʆʙʩʣʫʛʦʚʫʶʯʠʡ ʧʝʨʩʦʥʘʣ ʚʠʢʦʥʫʻ ʽʥʬʦʨʤʘʮʽʡʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ɸʉ ʽ 

ʟʘʙʝʟʧʝʯʫ ̒ ʙʝʟʧʝʨʝʙʽʡʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʨʝʤʦʥʪ, ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ ʽ 

ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʣʝʢʩʫ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʦ ʮʽʻʾ 

ʚʘʞʣʠʚʦʾ ʢʘʪʝʛʦʨʽʾ ʧʝʨʩʦʥʘʣʫ, ʙʝʟ ʧʦʚʩʷʢʜʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢʦʛʦ ʥʝʤʦʞʣʠʚʘ 

ʧʽʜʪʨʠʤʢʘ ɸʉ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ, ʚʽʜʥʦʩʷʪʴʩʷ ʽʥʞʝʥʝʨʠ-ʝʣʝʢʪʨʦʥʽʢʠ, ʩʠʩʪʝʤʥʽ 



ʧʨʦʛʨʘʤʽʩʪʠ, ʪʝʭʥʽʢʠ, ʦʧʝʨʘʪʦʨʠ, ʣʘʙʦʨʘʥʪʠ ʪʘ ʽʥʰʽ ʬʘʭʽʚʮʽ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʝ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʻʢʪʫʚʘʥʥʷʤ. 

 

 

2.2. ʂʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɸʉ 

 

ʂʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɸʉ (ʂɿɸ ɸʉ) [1] ʘʙʦ ʢʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʩʤʦʫʟʛʦʜʞʝʧʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʢʦʤʧʣʝʢʩʽʚ ʪʝʭʥʽʯʥʦʛʦ, ʧʨʦʛʨʘʤʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ 

ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʴ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ, ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʪʘ 

ʧʦʩʪʘʯʘʶʪʴʩʷ ʷʢ ʧʨʦʜʫʢʮʽʷ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʡ ʬʫʥʢʮʽʶʚʘʥʥʷ ɸʉ (ʨʠʩ. 4). 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʢʦʤʧʣʝʢʩ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʴ-ʷʢʦʾ ɸʉ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ (ʇʊʂ), ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʭ (ʇʄʂ) 

ʢʦʤʧʣʝʢʩʽʚ ʽ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʟʘʙʝʟʧʝʯʝʥʴ: 

¶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ; 

¶ ʧʨʦʛʨʘʤʥʦʛʦ; 

¶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ; 

¶ ʤʝʪʦʜʠʯʥʦʛʦ; 

¶ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ; 

¶ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ; 

¶ ʪʝʭʥʽʯʥʦʛʦ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʄɿ) (mathematical support) ɸʉ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʚʩʶ ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʽ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ.  

ɻʦʣʦʚʥʘ ʚʠʤʦʛʘ ʜʦ ʄɿ ï ʮʝ ʡʦʛʦ ʧʦʚʥʦʪʘ, ʜʦʩʪʘʪʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʩʴʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʟʨʫʯʥʽʩʪʴ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʣʶʜʠʥʦʶ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ. ɼʣʷ ʩʚʽʜʦʤʦʾ ʪʘ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ 



ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʩʢʣʘʜʽ ʉɸʇʈ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʪʘ 

ʨʦʟʫʤʽʥʥʷ ʄɿ.  

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ)  (software) ɸʉ ʻ ʩʫʢʫʧʥʽʩʪʶ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʧʨʦʮʝʜʫʨ, ʧʨʘʚʠʣ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉ [1]. ɿʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ, ʇɿ ʧʦʚʠʥʥʦ ʤʘʪʠ ʽʻʨʘʨʭʽʯʥʫ 

ʩʪʨʫʢʪʫʨʫ ʪʘ ʩʢʣʘʜʘʪʠʩʷ ʽʟ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ ʽ ʧʽʜʩʠʩʪʝʤ. ʇʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ 

ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟʘʢʽʥʯʝʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʙʫʪʠ 

ʥʘʧʠʩʘʥʠʤ ʥʘ ʦʜʥʽʡ ʽʟ ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʜʦʤʦʚʣʝʥʦʩʪʷʤ ʧʨʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ, ʱʦ ʻ ʧʨʠʡʥʷʪʠʤ ʜʣʷ ʜʘʥʦʾ 

ʉɸʇʈ. 

ɺʠʜʽʣʷʶʪʴ ʟʘʛʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʉ (ʘʙʦ 

ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʝ ï heave-duty software) ʷʢ ʯʘʩʪʠʥʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʱʦ ʻ ʩʫʢʫʧʥʽʩʪʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ ʧʦʟʘ ʟʚ'ʷʟʢʦʤ ʟʽ 

ʩʪʚʦʨʝʥʥʷʤ ʜʘʥʦʾ ɸʉ. ɿʘʛʘʣʴʥʦʩʠʩʪʝʤʥʝ ʇɿ ʩʢʣʘʜʘʶʪʴ ʧʨʦʛʨʘʤʠ, ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʽ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʦʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʙʘʟʘʤʠ ʜʘʥʠʭ, ʪʝʢʩʪʦʚʽ ʽ ʪʘʙʣʠʯʥʽ ʨʝʜʘʢʪʦʨʠ ʪʦʱʦ. 

ʊʘʢʦʞ ʚʠʦʢʨʝʤʣʶʶʪʴ ʩʧʝʮʽʘʣʴʥʝ (ʘʙʦ ʧʨʠʢʣʘʜʥʝ ï application software) 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʛʨʘʤ, ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʜʘʥʦʾ ɸʉ, ʽ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʥʠʭ ʧʨʦʮʝʜʫʨ, ʦʧʝʨʘʮʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɯʥʦʜʽ 

ʚʞʠʚʘʶʪʴ ʪʝʨʤʽʥ ʙʘʟʦʚʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦʙ ʚʠʜʽʣʠʪʠ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʫ ʽ ʯʘʩʪʦ ʚʞʠʚʘʥʫ ʚ ʽʥʰʠʭ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʝʣʷʭ ʽ ʧʽʜʩʠʩʪʝʤʘʭ ʯʘʩʪʠʥʫ 

ʇɿ, ʥʘʧʨʠʢʣʘʜ, ʛʝʦʤʝʪʨʠʯʥʝ ʷʜʨʦ ʘʙʦ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ ʉɸʇʈ. 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ɯɿ) (information support) ɸʉ ʩʪʘʥʦʚʠʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʨʽʟʥʦʨʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. ɯɿ ʚʢʣʶʯʘʻ ʘʨʭʽʚ ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, 

ʜʦʚʽʜʥʠʢʠ, ʢʣʘʩʠʬʽʢʘʪʦʨʠ, ʢʦʤʧʣʝʢʩ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʥʘʙʽʨ ʚʭʽʜʥʠʭ 

ʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʪʦʱʦ.  



ɯɿ ʧʝʨʝʚʘʞʥʦ ʤʽʩʪʠʪʩɹʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ (ɹɼ). ʉʫʢʫʧʥʽʩʪʴ ɹɼ ʉɸʇʈ ʤʘʻ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʫʤʽʩʥʽʩʪʴ ʽ ʥʝʟʘʣʝʞʥʽʩʪʴ ʜʘʥʠʭ ʥʘ ʣʦʛʽʯʥʦʤʫ ʽ 

ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʉʪʚʦʨʝʥʥʷ, ʧʽʜʪʨʠʤʢʘ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹɼ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʩʠʩʪʝʤʦʶ 

ʢʝʨʫʚʘʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʂɹɼ), ʱʦ ʻ ʷʢ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʦʶ, ʪʘʢ ʽ 

ʩʧʝʮʽʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʇɿ. 

ʄʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʄʝɿ) (methodical support) ɸʉ ʻ ʩʫʢʫʧʥʽʩʪʶ 

ʜʦʢʫʤʝʥʪʽʚ [1], ʷʢʽ ʦʧʠʩʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉ, ʤʝʪʦʜʠ ʚʠʙʦʨʫ 

ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ) ʧʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ɸʉ. 

ʅʘʡʯʘʩʪʽʰʝ ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʝʨʮʽʡʥʠʭ ʇʄʂ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ 

ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʧʦʩʽʙʥʠʢʽʚ, ʱʦ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʚʠʨʦʙʥʠʢʘʤʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: 

¶ ʢʝʨʽʚʥʠʮʪʚʦ ʢʦʨʠʩʪʫʚʘʯʘ ɸʉ; 

¶ ʢʝʨʽʚʥʠʮʪʚʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ɸʉ; 

¶ ʢʝʨʽʚʥʠʮʪʚʦ ʩʠʩʪʝʤʥʦʛʦ ʽ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʽʩʪʘ, ʦʧʝʨʘʪʦʨʘ ʪʦʱʦ. 

ɹ̔ ʣʴʰʽʩʪʴ ʨʦʟʨʦʙʥʠʢʽʚ ʇʄʂ ʚʢʣʶʯʘʶʪʴ ʚ ʩʪʘʥʜʘʨʪʥʫ ʧʦʩʪʘʚʢʫ ʣʽʮʝʥʟʽʡ 

ʟʙʽʨʥʠʢʠ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ (Examples) ʽ ʧʦʩʽʙʥʠʢʠ, ʚ ʷʢʠʭ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʶʪʴʩʷ 

ʧʨʠʢʣʘʜʠ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʯʘʩʪʦʶ ʧʨʘʢʪʠʢʦʶ ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʚʙʫʜʦʚʘʥʠʭ ʘʙʦ 

ʘʚʪʦʥʦʤʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʨʫʯʥʠʢʽʚ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ, ʷʢʽ ʽʩʪʦʪʥʦ ʧʨʠʩʢʦʨʶʶʪʴ ʽ ʧʦʣʝʛʰʫʶʪʴ ʧʨʦʮʝʩ ʦʩʚʦʻʥʥʷ ʉɸʇʈ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

ʃʽʥʛʚʽʩʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʃɿ) (linguistic support) ɸʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʽ ʧʨʘʚʠʣ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʩʧʽʣʢʫʚʘʥʥʽ ʧʝʨʩʦʥʘʣʫ ɸʉ ʟ ʢʦʤʧʣʝʢʩʦʤ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɼʦ ʩʢʣʘʜʫ ʃɿ ʚʭʦʜʠʪʴ ʩʫʢʫʧʥʽʩʪʴ ʤʦʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʥʽ ̔ ʥʰʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʘ ʪʘʢʦʞ ʧʨʠʡʦʤʽʚ ʽ ʩʧʦʩʦʙʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ çʣʶʜʠʥʘ ï ʤʘʰʠʥʘè, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʚ ʧʨʦʻʢʪʥʠʭ ʧʨʦʮʝʜʫʨʘʭ ʉɸʇʈ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʫʥʽʚʝʨʩʘʣʴʥʽ 



ʘʣʛʦʨʠʪʤʽʯʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʤʦʚʠ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʤʦʚʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʚʜʘʥʥʷʤʠ ʚ ʧʘʢʝʪʥʠʭ 

ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ ʘʙʦ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ (GUI) ʧʨʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽʡ ʚʟʘʻʤʦʜʽʾ, ʪʘʢʦʞ ʉʋɹɼ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʦʰʫʢʦʚʽ ʤʦʚʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʠʩ ʫʤʦʚ ʧʦʰʫʢʫ. 

ɼʦ ʩʢʣʘʜʫ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʇʄʂ ʚʭʦʜʷʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʽ ʤʦʚʠ ʪʘ ʟʘʩʦʙʠ ʧʨʠʢʣʘʜʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ (API), ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʜʦʧʨʘʮʴʦʚʫʚʘʪʠ ʽ ʜʦʧʦʚʥʶʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸʉ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʆɿ) (organizational support) ɸʉ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʫ 

ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʧʨʘʚʘ ʽ ʦʙʦʚ'ʷʟʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ 

ʧʝʨʩʦʥʘʣʫ; ʧʨʠʥʮʠʧʠ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ 

ʬʦʨʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʬʦʨʤʦʶ ʆɿ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ 

ʟ ʧʦʣʦʞʝʥʴ, ʽʥʩʪʨʫʢʮʽʡ, ʥʘʢʘʟʽʚ, ʰʪʘʪʥʠʭ ʨʦʟʢʣʘʜʽʚ, ʧʦʩʘʜʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ ʪʘ 

ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʨʦʟʧʦʨʷʜʯʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ 

ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʧʽʜʨʦʟʜʽʣʽʚ ʧʨʦʻʢʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʾʭ ʚʟʘʻʤʦʜʽʶ ʟ 

ʂɿɸ ɸʉ. 

ʊʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʊɿ) (hardware, ʘʙʦ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ) ɸʉ ʚʢʣʶʯʘʻ 

ʩʫʢʫʧʥʽʩʪʴ ʚʩʽʭ ʪʝʭʥʽʯʥʠʭ (ʘʧʘʨʘʪʥʠʭ) ʟʘʩʦʙʽʚ, ʷʢʽ ʟʘʜʽʷʥʽ ʧʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ɸʉ. ʂʦʤʧʦʥʝʥʪʠ ʊɿ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʥʘ ʜʝʢʽʣʴʢʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ. 

ʊʝʨʤʽʥʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚʢʣʶʯʘʻ: 

¶ ʧʝʨʩʦʥʘʣʴʥʽ ʢʦʤʧ'ʶʪʝʨʠ ʽ ʨʦʙʦʯʽ ʩʪʘʥʮʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ (ɸʈʄ);  

¶ ʩʪʘʥʜʘʨʪʥʝ ʧʝʨʠʬʝʨʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ; 

¶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʟʘʩʦʙʠ ʚʚʝʜʝʥʥʷ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʫ ʘʧʘʨʘʪʫʨʫ ʪʦʱʦ. 



ʊʦʙʪʦ ʮʝ ʚʩʽ ʮʠʬʨʦʚʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʨʠʩʪʫʚʘʯ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʨʦʙʦʪʠ. 

ɿʘʩʦʙʠ ʦʙʨʦʙʣʝʥʥʷ, ʧʝʨʝʜʘʯʽ ʽ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʢʣʘʜʘʶʪʴ ʛʨʫʧʫ 

ʟʘʩʦʙʽʚ ʊɿ, ʱʦ ʚʢʣʶʯʘʶʪʴ: 

¶ ʩʝʨʚʝʨʠ;  

¶ ʢʦʤʧ'ʶʪʝʨʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʫ (mainframe) ʽ ʢʦʤʧ'ʶʪʝʨʥʽ 

ʢʣʘʩʪʝʨʠ;  

¶ ʘʧʘʨʘʪʫʨʫ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʤʘʩʠʚʽʚ ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ 

ʧʘʤ'ʷʪʽ, ʩʭʦʚʠʱ ʜʘʥʠʭ ʨʽʟʥʦʾ ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ;  

¶ ʦʙʣʘʜʥʘʥʥʷ ʣʦʢʘʣʴʥʠʭ ʽ ʛʣʦʙʘʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞ. 

ʊʦʙʪʦ ʮʝ ʪʘ ʯʘʩʪʠʥʘ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʥʝ 

ʧʽʜʪʨʠʤʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʮʽʣʴʦʚʠʤ ʧʝʨʩʦʥʘʣʦʤ. 

ɼʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʜʚʽ ʧʝʨʰʽ ʛʨʫʧʠ. ʉʶʜʠ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ:  

¶ ʧʨʠʩʪʨʦʾ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ (UPS); 

¶ ʧʨʠʣʘʜʠ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʪʝʩʪʫʚʘʥʥʷ;  

¶ ʽʥʩʪʨʫʤʝʥʪʠ ʽ ʟʘʩʦʙʠ ʨʝʤʦʥʪʫʚʘʥʥʷ ʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

¶ ʢʦʥʜʠʮʽʦʥʝʨʠ, ʘ ʪʘʢʦʞ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʟʜʦʨʦʚ'ʷ ʽ ʧʨʦʜʫʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʚ ʩʢʣʘʜʽ ɸʉ. 

ɼʦ ʊɿ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽ ʝʨʛʦʥʦʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʻ ʩʫʢʫʧʥʽʩʪʶ 

ʨʽʰʝʥʴ ʟ ʫʟʛʦʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ, 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʪʝʭʥʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʂɿɸ ɸʉ ʽ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʨʦʙʦʯʠʭ 

ʤʽʩʮʷʭ ʧʝʨʩʦʥʘʣʫ.  

ʇʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ (ʇʄʂ) ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ (software-methodical complex) ï ʮʝ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʘ ʩʫʢʫʧʥʽʩʪʴ 



ʢʦʤʧʦʥʝʥʪʽʚ ʄɿ, ʇɿ, ɯɿ ʽ ʄʝɿ, ʚʢʣʶʯʘʶʯʠ ʽʥʦʜʽ ʢʦʤʧʦʥʝʥʪʠ ʃɿ, ɦ ʦ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʢʽʥʯʝʥʦʛʦ ʧʨʦʻʢʪʥʦʛʦ ʨʽʰʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʙ'ʻʢʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʾ ʧʨʦʮʝʜʫʨʠ. 

ʗʢ ʧʨʘʚʠʣʦ, ʇʄʂ ʽ ʻ ʢʦʤʝʨʮʽʡʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʷʢʽ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʬʽʨʤʘʤʠ-ʚʠʨʦʙʥʠʢʘʤʠ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʉɸʇʈ. 

ʇʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʇʄʂ ʦʩʥʘʱʫʻʪʴʩʷ ʆɿ ʪʘ 

ʽʥʰʠʤʠ ʚʽʜʩʫʪʥʽʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʘ ʧʦʪʽʤ ʽʥʪʝʛʨʫʻʪʴʩʷ ʜʦ ʩʢʣʘʜʫ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ (ʇʊʂ) ɸʉ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʇʄʂ ʽ ʊɿ, ʷʢʽ ʻ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʧʝʚʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ɸʈʄ ʢʦʨʠʩʪʫʚʘʯʘ ʉɸʇʈ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʇʊʂ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʧʝʚʥʦʛʦ ʚʠʜʫ; ʮʠʬʨʦʚʘ ʢʦʥʪʨʦʣʴʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʘ ʤʘʰʠʥʘ ʤʦʞʝ ʧʦʩʪʘʚʣʷʪʠʩʷ ʨʘʟʦʤ ʟʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʇɿ ʚ 

ʩʢʣʘʜʽ ʇʊʂ. 

 

 

2.3. ʇʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʧʽʜʩʠʩʪʝʤʠ 

 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʩʠʩʪʝʤʥʠʤ ʧʨʠʥʮʠʧʦʤ ʜʝʢʦʤʧʦʟʠʮʽʾ ɸʉ, 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʉɸʇʈ [5], ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʻ ʧʽʜʩʠʩʪʝʤʠ, ʥʘ 

ʷʢʽ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʢʦʤʧʣʝʢʩʥʫ ɸʉ (ʨʠʩ. 5). 

ʇʽʜʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʘʚʪʦʥʦʤʥʦ (ʥʝʟʘʣʝʞʥʦ ʦʜʥʘ ʚʽʜ 

ʦʜʥʦʾ) ʘʙʦ ʙʫʪʠ ʚʙʫʜʦʚʘʥʠʤʠ ʚ ʙʘʟʦʚʫ ʢʦʤʧʣʝʢʩʥʫ ʩʠʩʪʝʤʫ. ɺ ʩʚʦʶ ʯʝʨʛʫ 

ʧʽʜʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʤʘʪʠ ʩʚʽʡ ʚʣʘʩʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʧʦʜʽʣ ʥʘ ʨʽʚʥʽ ï ʧʽʜʩʠʩʪʝʤʠ, 

ʜʣʷ ʷʢʠʭ ʚʝʨʭʥʽʡ ʨʽʚʝʥʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ çʙʘʪʴʢʽʚʩʴʢʘè ʩʠʩʪʝʤʘ. 

ʅʘʧʨʠʢʣʘʜ, CAD-, ʉɸʄ-, CAPP-ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʧʽʜʩʠʩʪʝʤʠ ʢʦʤʧʣʝʢʩʥʦʾ (ʽʥʪʝʛʨʦʚʘʥʦʾ) ʉɸʇʈ, ʘ ʜʦ ʩʢʣʘʜʫ CAD-ʩʠʩʪʝʤʠ 



ʚʭʦʜʷʪʴ ʧʽʜʩʠʩʪʝʤʠ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʻʢʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

 ʈʠʩʫʥʦʢ 5 ï ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ 

 

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʽʜʩʠʩʪʝʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʦʻʢʪʫʶʯʽ ʪʘ 

ʦʙʩʣʫʛʦʚʫʶʯʽ.  

ʇʨʦʻʢʪʫʶʯʽ ʧʽʜʩʠʩʪʝʤʠ ʤʘʶʪʴ ʦʙ'ʻʢʪʥʫ ʦʨʽʻʥʪʘʮʽʶ ʽ ʨʝʘʣʽʟʫʶʪʴ 

ʧʝʚʥʠʡ ʝʪʘʧ (ʩʪʘʜʽʶ) ʧʨʦʻʢʪʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜʩʠʩʪʝʤʘ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʜʝʪʘʣʝʡ ʟ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʙʦ ʧʽʜʩʠʩʪʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʣʝʥʥʷ.  

ʆʙʩʣʫʛʦʚʫʶʯʽ ʧʽʜʩʠʩʪʝʤʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʻʢʪʫʶʯʠʭ (ʧʨʠʢʣʘʜʥʠʭ) 

ʧʽʜʩʠʩʪʝʤ, ʥʘʧʨʠʢʣʘʜ, ʮʝ ʧʽʜʩʠʩʪʝʤʠ ʪʨʘʥʩʣʷʮʽʾ ʜʘʥʠʭ, ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ 

ʇʽʜʩʠʩʪʝʤʘ 1 

 

CAD 

ʇʽʜʩʠʩʪʝʤʘ 2 

 

CAM  

ʇʽʜʩʠʩʪʝʤʘ 3 

 

CAPP 

ʂɿɸ ɸʉ 

ʧʽʜʩʠʩʪʝʤʠ 1 

ʇɿ; 

ʄɿ; 

ɯɿéé 

ʂɿɸ ɸʉ 

ʧʽʜʩʠʩʪʝʤʠ 2 

ʇɿ; 

ʄɿ; 

ɯɿéé 

ʂɿɸ ɸʉ 

ʧʽʜʩʠʩʪʝʤʠ 3 

ʇɿ; 

ʄɿ; 

ɯɿéé 

 

ʂɿɸ ɸʉ: 

ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʝ, ʽʥʬʦʨʤʘʮʽʡʥʝ ʪʘ ʤʝʪʦʜʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ɹʘʟʦʚʝ ʛʝʦʤʝʪʨʠʯʥʝ ʷʜʨʦ 3D-ʤʦʜʝʣʶʚʘʥʥʷ 

ɼʦʧʦʤʽʞʥʘ ʧʽʜʩʠʩʪʝʤʘ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ 



ʬʘʡʣʽʚ ʽ ʜʨʫʢʫ ʜʦʢʫʤʝʥʪʽʚ, ʚʽʜʜʘʣʝʥʦʛʦ ʜʦʩʪʫʧʫ, ʘʨʭʽʚʫʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʘʥʠʭ ʪʦʱʦ. 

2.4. ʉʠʩʪʝʤʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʉɸʇʈ 

 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, 

ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʉɸʇʈ, ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʟʘʛʘʣʴʥʦʩʠʩʪʝʤʥʽ 

ʧʨʠʥʮʠʧʠ ʾʭ ʧʦʙʫʜʦʚʠ [5]. 

ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʾ ʻʜʥʦʩʪʽ (ʩʠʩʪʝʤʥʦʩʪʽ) ʩʪʚʝʨʜʞʫʻ, ʱʦ ʩʠʩʪʝʤʘ ʽ 

ʩʪʚʦʨʶʻʪʴʩʷ, ʽ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʷʢ ʻʜʠʥʘ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʽʜʩʠʩʪʝʤ, 

ʨʦʙʦʪʘ ʷʢʠʭ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʟʘʛʘʣʴʥʽʡ ʤʝʪʽ. ʇʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʩʪʽ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʧʨʠ ʜʝʢʦʤʧʦʟʠʮʽʾ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʢʽ ʟʚ'ʷʟʢʠ ʤʽʞ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʮʽʣʽʩʥʽʩʪʴ ɸʉ ʽ ʾʾ 

ʚʟʘʻʤʦʜʽʶ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʇʨʠʥʮʠʧ ʩʫʤʽʩʥʦʩʪʽ (ʽʥʪʝʛʨʘʮʽʾ) ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʧʽʣʴʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʉɸʇʈ ʽ ʟʙʝʨʽʛʘʪʠ ʚʽʜʢʨʠʪʽʩʪʴ ʩʠʩʪʝʤʠ ʚ 

ʮʽʣʦʤʫ. 

ʇʨʠʥʮʠʧ ʽʥʪʝʛʨʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚ ʩʠʩʪʝʤʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʽʥʪʝʨʬʝʡʩʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʦʥʘ ʤʦʞʝ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ ʧʽʜʩʠʩʪʝʤʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʘʚʠʣ ʽ 

ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ 

ʽʥʰʠʤʠ ɸʉ ʽ ʢʦʤʧʣʝʢʩʘʤʠ ʧʽʜʪʨʠʤʢʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʫ (ɾʎɺ). 

ʇʨʠʥʮʠʧ ʪʠʧʽʟʘʮʽʾ (ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʫʥʽʬʽʢʘʮʽʾ) ʧʦʣʷʛʘʻ ʚ ʦʨʽʻʥʪʘʮʽʾ ʥʘ 

ʧʝʨʝʚʘʞʥʝ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʽ ʫʥʽʬʽʢʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʽ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤʠ. ʎʝʡ ʧʨʠʥʮʠʧ ʧʦʰʠʨʶʻʪʴʩʷ ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʽ ʥʘ ʧʨʦʻʢʪʥʽ ʨʽʰʝʥʥʷ, ʧʘʢʝʪʠ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, ʢʦʤʧʣʝʢʩʠ, ʢʦʤʧʦʥʝʥʪʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʠʥʮʠʧ ʨʦʟʚʠʪʢʫ ʧʦʣʷʛʘʻ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ 

ʧʦʧʦʚʥʝʥʥʷ, ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ. ɺʽʥ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʧʨʠʥʮʠʧʦʤ ʚʽʜʢʨʠʪʦʩʪʽ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʦʙ'ʻʢʪʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 



ʚʽʜʨʘʟʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʽʟ ʾʭ 

ʤʦʜʝʨʥʽʟʘʮʽʾ. 

ʇʨʠʥʮʠʧ ʚʽʜʢʨʠʪʦʩʪʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ, ʚʠʭʦʜʷʯʠ ʟ ʧʝʨʩʧʝʢʪʠʚ 

ʨʦʟʚʠʪʢʫ ʦʙ'ʻʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ɸʉ ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʧʦʚʥʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʡ ʽ ʩʢʣʘʜʫ ɸʉ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʾʾ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʇʨʠʥʮʠʧ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʷʛʘʻ ʚ ʜʦʩʷʛʥʝʥʥʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʪʨʘʪʘʤʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ɸʉ ʽ ʮʽʣʴʦʚʠʤʠ ʝʬʝʢʪʘʤʠ, 

ʚʢʣʶʯʘʶʯʠ ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʨʠʥʮʠʧ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʽʥʚʘʨʽʘʥʪʥʦʶ ʜʦ ʦʙ'ʻʢʪʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʛʘʣʫʟʽ, ʪʦʙʪʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʝʜʤʝʪʥʦ-ʥʝʟʘʣʝʞʥʦʶ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʦʶ.  

ʇʨʠʥʮʠʧ ʪʠʨʘʞʦʚʘʥʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʾ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʪʠʨʘʞʦʚʘʥʦʶ ʽ ʣʝʛʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʦʙ'ʻʢʪʘ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʋʥʽʚʝʨʩʘʣʴʥʘ ʉɸʇʈ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʻʶ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ. 

ʍʦʯʘ ʾʾ ʩʪʚʦʨʝʥʥʷ ʥʘʙʘʛʘʪʦ ʬʽʥʘʥʩʦʚʦ ʟʘʪʨʘʪʥʽʰʝ ʽ ʩʢʣʘʜʥʽʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʉɸʇʈ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ, 

ʦʙʤʝʞʝʥʠʭ ʧʨʦʮʝʜʫʨ ʘʙʦ ʦʙ'ʻʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ (ʥʘʧʨʠʢʣʘʜ, ʉɸʇʈ ʊʇ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʪʠʧʫ ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ), ʘʣʝ ʫʥʽʚʝʨʩʘʣʴʥʘ ʉɸʇʈ ʥʘʙʘʛʘʪʦ 

ʙʽʣʴʰ ʧʨʠʜʘʪʥʘ ʜʣʷ ʪʠʨʘʞʫʚʘʥʥʷ (ʢʦʧʽʶʚʘʥʥʷ) ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. 

ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʴ ʷʢʦʾ ʪʠʨʘʞʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ 

ʚʽʜ ʪʠʭ, ʜʣʷ ʷʢʠʭ ʚʦʥʘ ʩʧʦʯʘʪʢʫ ʨʦʟʨʦʙʣʷʣʘʩʷ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʝ 

ʚʠʜʦʟʤʽʥʶʚʘʪʠʩʷ ʦʙ'ʻʢʪ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʙʦ ʩʝʨʝʜʦʚʠʱʝ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʗʢʱʦ 

ʧʨʠʥʮʠʧ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʥʝ ʙʫʣʦ ʜʦʪʨʠʤʘʥʦ, ʪʦ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʚ ʘʜʘʧʪʘʮʽʾ 

ʩʠʩʪʝʤʠ ʜʦ ʟʤʽʥʝʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙ'ʻʢʪʫ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʊʦʤʫ 

ʫʥʽʚʝʨʩʘʣʴʥʘ ʩʠʩʪʝʤʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʽʘʣʦʛʦʚʠʭ ʽ 

ʧʨʦʛʨʘʤʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ. 

ʇʨʠʥʮʠʧ ʞʠʚʫʯʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠ ʚʧʣʠʚʘʭ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʽʜʤʦʚʘʭ 



ʾʾ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʟʘʜʘʥʠʭ ʤʝʞʘʭ. ɼʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʫ ʞʠʚʫʯʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʽʡʢʽʩʪʴ ʉɸʇʈ ʜʦ ʧʦʟʘʰʪʘʪʥʠʭ ʚʧʣʠʚʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʽʜʤʦʚ ʾʾ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʇʽʜʚʠʱʝʥʥʶ ʞʠʚʫʯʦʩʪʽ ʩʧʨʠʷʶʪʴ ʤʦʜʫʣʴʥʽʩʪʴ ʧʦʙʫʜʦʚʠ 

ʩʠʩʪʝʤʠ, ʜʫʙʣʶʚʘʥʥʷ ʧʽʜʩʠʩʪʝʤ, ʚʟʘʻʤʦʟʘʤʽʥʥʽʩʪʴ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʽʜʩʠʩʪʝʤ ʪʦʱʦ. 

ʂʨʽʤ ʮʴʦʛʦ, ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʩʠʩʪʝʤʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʉɸʇʈ [5]: 

¶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʩʪʴ ï ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ 

ʨʘʮʽʦʥʘʣʴʥʽ ʜʽʾ; 

¶ ʝʨʛʦʥʦʤʽʯʥʽʩʪʴ ï ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʪʘʥʫ ʽ ʧʩʠʭʦʬʽʟʠʯʥʦʤʫ ʪʠʧʫ ʢʦʨʠʩʪʫʚʘʯʘ; 

¶ ʢʦʣʝʢʪʠʚʥʽʩʪʴ ï ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ; 

¶ ʤʦʜʫʣʴʥʽʩʪʴ ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʯʘʩʪʠʥ ʽ ʧʽʜʩʠʩʪʝʤ; 

¶ ʽʻʨʘʨʭʽʯʥʽʩʪʴ ï ʤʦʞʣʠʚʽʩʪʴ ʫʛʨʫʧʦʚʘʥʥʷ ʤʦʜʫʣʽʚ ʟʘ ʢʽʣʴʢʦʤʘ 

ʨʽʚʥʷʤʠ; 

¶ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʜʝʢʦʤʧʦʟʠʮʽʾ ï ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʜʽʣʴʥʦʛʦ ʽ 

ʘʚʪʦʥʦʤʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʩʠʩʪʝʤ; 

¶ ʤʫʣʴʪʠʬʦʨʤʘʪʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʽ ʚʠʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ. 

 

 

  



ʈʆɿɼɯʃ 3. 

ʊɽʍʅʆʃʆɻɯʏʅɯ ʆʉʅʆɺʀ ʇʆɹʋɼʆɺʀ ʉɸʇʈ ʊʇ  

 

 

3.1. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʷʢ ʦʙ'ʻʢʪ ʧʨʦʻʢʪʫʚʘʥʥʷ  

 

ɺ ʦʩʥʦʚʫ ʨʦʟʨʦʙʢʠ ʊʇ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʧʨʠʣʘʜʦ- ʪʘ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ [15] ʧʦʢʣʘʜʝʥʽ ʜʚʘ ʧʨʠʥʮʠʧʠ ï ʪʝʭʥʽʯʥʠʡ ʽ ʝʢʦʥʦʤʽʯʥʠʡ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʰʦʛʦ ʟ ʥʠʭ ʩʧʨʦʻʢʪʦʚʘʥʠʡ ʧʨʦʮʝʩ ʧʦʚʠʥʝʥ ʧʦʚʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʚʠʤʦʛ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʫʤʦʚ. ɿʛʽʜʥʦ ʟ ʜʨʫʛʠʤ ʧʨʠʥʮʠʧʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ ʧʦʚʠʥʥʦ 

ʟʜʡ̔ʩʥʶʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʧʨʘʮʽ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ.  

ʇʨʦʻʢʪʫʚʘʥʥʷ ʊʇ ï ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʘ ʟʘʜʘʯʘ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ 

ʞ ʜʝʪʘʣʽ ʘʙʦ ʩʢʣʘʜʘʣʴʥʦʾ ʦʜʠʥʠʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʦʻʢʪʦʚʘʥʽ ʨʽʟʥʽ ʊʇ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʠʪʨʘʪʘʤʠ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʥʘʜʽʡʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ 

ʷʢʦʩʪʽ ʚʠʨʦʙʫ. 

ʊʝʭʥʽʯʥʠʡ ʽ ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʠʥʮʠʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ, ʚʽʜʦʙʨʘʞʘʶʯʠ ʨʽʟʥʽ 

ʩʪʦʨʦʥʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʪʠʨʽʯʯʽ. ɺʠʨʽʰʝʥʥʷ ʜʘʥʦʛʦ 

ʧʨʦʪʠʨʽʯʯʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧʨʦʤʽʩʫ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʊʇ. ʅʘʡʙʽʣʴʰ 

ʯʘʩʪʦ ʜʦʩʷʛʘʶʪʴ ʢʦʤʧʨʦʤʽʩ ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ ʚʠʪʨʘʪʘʤʠ. ʇʨʠ ʨʽʚʥʽʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʽʩʪʘʚʣʷʶʪʴ ʊʇ, ʚʠʙʠʨʘʶʪʴ ʧʨʦʮʝʩ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʫʤ 

ʚʠʪʨʘʪ. ʇʨʠ ʨʽʚʥʠʭ ʚʠʪʨʘʪʘʭ ʟʘʟʚʠʯʘʡ ʚʠʙʠʨʘʶʪʴ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʡ ʊʇ. ʇʨʠ 

ʨʽʟʥʠʭ ʚʠʪʨʘʪʘʭ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʙʠʨʘʶʪʴ ʊʇ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʫʤ 

ʚʠʪʨʘʪ, ʟʘ ʫʤʦʚʠ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʽʭ ʧʦʨʽʚʥʶʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʥʝ ʥʠʞʯʝ 

ʟʘʜʘʥʦʾ. ʇʨʠ ʚʠʧʫʩʢʫ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʾ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʥʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʧʝʨʝʚʘʛʫ ʚʽʜʜʘʶʪʴ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʊʇ. 

ɼʣʷ ʚʠʨʦʙʽʚ ʚʠʩʦʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʛʘʟʦʪʫʨʙʽʥʥʠʭ ʘʚʽʘʜʚʠʛʫʥʽʚ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʝʚʘʛʫ ʚʽʜʜʘʶʪʴ ʊʇ, ʱʦ ʙʽʣʴʰ ʥʘʜʽʡʥʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʘʥʫ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ. 



ʗʢʱʦ ʚʠʙʽʨ ʊʇ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʥʝʤʦʞʣʠʚʠʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧʣʝʢʩʥʽ ʢʨʠʪʝʨʽʾ (˗̠), ʥʘʧʨʠʢʣʘʜ: 

˗̠
˔
, 

ʜʝ Q ï ʢʦʨʠʩʥʠʡ ʝʬʝʢʪ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʩʧʨʦʻʢʪʦʚʘʥʦʛʦ ʊʇ;  

ɿ ï ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʶ ʊʇ. 

ɺ ʷʢʦʩʪʽ ʦʧʮʽʾ ʢʦʨʠʩʥʦʛʦ ʝʬʝʢʪʫ ʜʣʷ ʊʇ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʤʽʥʫʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʦʱʦ. 

ʂʨʘʱʠʤ ʚʚʘʞʘʶʪʴ ʧʨʦʮʝʩ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ˗̠ ᴼάὥὼ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʴ ʷʢʦʛʦ ʚʠʨʦʙʫ ʦʙôʻʜʥʫʻ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʘʢʠʤ ʦʩʥʦʚʥʠʤ ʝʪʘʧʘʤ: ʟʘʛʦʪʽʚʝʣʴʥʦʤʫ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʩʢʣʘʜʘʥʥʷ. 

ɻʦʣʦʚʥʫ ʫʚʘʛʫ ʟʘʟʚʠʯʘʡ ʧʨʠʜʽʣʷʶʪʴ ʧʨʦʻʢʪʫʚʘʥʥʶ ʊʇ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ 

ʪʘ ʩʢʣʘʜʘʣʴʥʥʷ.  

ɹʫʜʴ ʷʢʠʡ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʊʇ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʫ, ʽʻʨʘʨʭʽʯʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʫ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʩʠʩʪʝʤʫ. ɽʣʝʤʝʥʪʘʨʥʠʡ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ 

ʩʠʩʪʝʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʾʾ ʨʦʟʛʣʷʜʫ.  

ʄʘʨʰʨʫʪʥʠʡ ʊʇ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʝʪʘʧʽʚ, ʥʘ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʚʠʨʽʰʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ (ʪʘʙʣ. 1). ʂʦʞʝʥ ʝʪʘʧ ʊʇ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʧʝʚʥʽʡ (ʟʘʜʘʥʽʡ) ʧʦʩʣʽʜʦʚʥʦʩʪʽ.  

 

 

3.2. ʈʽʟʥʦʚʠʜʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ  

 

ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʪʝʭʥʦʣʦʛʽʯʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ (ʨʠʩ. 6) ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʪʨʠ ʦʩʥʦʚʥʽ ʯʘʩʪʠʥʠ [14]:  

Å ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʘʥʦʢ; 

Å ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ; 

Å ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʫ. 

 



ʊʘʙʣʠʮʷ 1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʟʘʚʜʘʥʥʷ ʝʪʘʧʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʝʪʘʧʫ 

ʊʦʯʥʽʩʪʴ 

ʨʦʟʤʽʨʽʚ 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ 

ɿʘʛʦʪʽʚʝʣʴʥʠʡ ὍὝρτ ɿʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ 

ʟʘʛʦʪʦʚʘʥʢʠ 

ʏʦʨʥʦʚʠʡ ρτ ὍὝρς 1. ʆʙʨʦʙʣʝʥʥʷ ʙʘʟʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

2. ʇʦʧʝʨʝʜʥʻ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʅʘʧʽʚʯʠʩʪʦʚʠʡ ρρ ὍὝω ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʽ 

ʜʨʫʛʦʨʷʜʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʏʠʩʪʦʚʠʡ ω ὍὝχ 1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ, 

ʬʦʨʤʠ ʽ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʦʚʝʨʭʦʥʴ. 

2. ʌʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʜʝʪʘʣʽ 

ʆʟʜʦʙʣʶʚʘʣʴʥʠʡ χ ὍὝ ɼʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʜʝʪʘʣʽ (ʚ ʢʦʤʧʣʝʢʩʽ) 

 

ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʠʜ ʟʘʛʦʪʦʚʘʥʢʠ, ʻ ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ, 

ʾʾ ʢʦʥʬʽʛʫʨʘʮʽʷ, ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʽ ʦʙʩʷʛ ʚʠʧʫʩʢʫ ʘʙʦ ʪʠʧ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʋ ʧʨʦʻʢʪʫʚʘʥʥʽ ʊʇ ʦʙʨʦʙʣʝʥʥʷ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʩʪʘʜʽʾ: ʨʦʟʨʦʙʣʝʥʥʷ 

ʤʘʨʰʨʫʪʫ ʦʙʨʦʙʣʝʥʥʷ ʦʢʨʝʤʦʾ ʧʦʚʝʨʭʥʽ, ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ ʊʇ, 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʝʨʝʭʦʜʽʚ, ʨʦʟʨʦʙʣʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʤʘʨʰʨʫʪʫ. 

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʊʇ ï ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ ʦʙʨʦʙʣʝʥʥʷ. ɽʪʘʧ ï ʮʝ 

ʦʜʥʘ ʘʙʦ ʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʰʝʥʥʷʤ ʷʢʦʾʩʴ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ 

(ʧʽʜʛʦʪʦʚʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʙʘʟ, ʯʦʨʥʦʚʝ ʦʙʨʦʙʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ, 

ʪʝʨʤʦʦʙʨʦʙʣʝʥʥʷ ʪʦʱʦ). 



 

ʈʠʩʫʥʦʢ 6 ï ʈʽʟʥʦʚʠʜʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʥʘʟʚʘʥʠʭ ʩʪʘʜʽʡ ʨʦʟʨʦʙʢʠ ʊʇ 

ʤʦʞʣʠʚʽ ʜʚʘ ʧʽʜʭʦʜʠ: 

ʇʝʨʰʠʡ ʧʽʜʭʽʜ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʘʜʽʡ:  

ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʊʇ Ÿ ʤʘʨʰʨʫʪ Ÿ ʦʧʝʨʘʮʽʷ Ÿ ʧʝʨʝʭʽʜ. 



ʅʘ ʢʦʞʥʽʡ ʥʘʩʪʫʧʥʽʡ ʩʪʘʜʽʾ ʨʽʰʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʩʪʘʜʽʾ ʜʝʪʘʣʽʟʫʻʪʴʩʷ (ʷʢ 

ʧʨʘʚʠʣʦ, ʚ ʜʝʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʘʭ) ʽ ʚʠʙʠʨʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʝ. 

ɼʨʫʛʠʡ ʧʽʜʭʽʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʘʥʘʣʽʟʽ ʦʢʨʝʤʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʧʝʨʝʭʦʜʽʚ ʾʭ ʦʙʨʦʙʣʝʥʥʷ. ɼʘʣʽ ʧʝʨʝʭʦʜʠ ʫʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʚ ʦʧʝʨʘʮʽʾ, ʘ 

ʦʧʝʨʘʮʽʾ ï ʚ ʤʘʨʰʨʫʪʠ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʘʻ ʥʘʩʪʫʧʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ: 

ʧʝʨʝʭʽʜ Ÿ ʦʧʝʨʘʮʽʷ Ÿ ʤʘʨʰʨʫʪ. 

ʇʨʠ ʚʝʣʠʢʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ ʟʘ ʬʦʨʤʦʶ, ʨʦʟʤʽʨʘʤʠ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʣʠʰʝ ʪʠʧʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫ ʦʙʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʭ 

ʧʦʚʝʨʭʦʥʴ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʚʠʙʠʨʘʶʪʴ ʜʨʫʛʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

(ʧʝʨʝʭʽʜ Ÿ ʦʧʝʨʘʮʽʷ Ÿ ʤʘʨʰʨʫʪ). 

ʗʢʱʦ ʚʠʨʦʙʠ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʠʤ ʦʙʩʷʛʦʤ 

ʚʠʧʫʩʢʫ ʽ ʤʝʥʰʦʶ ʥʦʤʝʥʢʣʘʪʫʨʦʶ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ ʚʠʢʦʥʫʶʪʴ ʥʘ ʙʘʟʽ 

ʫʥʽʬʽʢʦʚʘʥʠʭ ʊʇ ʟʘ ʧʝʨʰʦʶ ʩʭʝʤʦʶ (ʤʘʨʰʨʫʪ Ÿ ʦʧʝʨʘʮʽʷ Ÿ ʧʝʨʝʭʽʜ). 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʚʩʝ 

ʨʦʟʯʠʥʘʻʪʴʩʷ ʟ ʚʠʚʯʝʥʥʷ ʽ ʘʥʘʣʽʟʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ: ʨʦʙʦʯʦʛʦ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ 

ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʢʨʝʩʣʝʥʥʷ ʚʠʭʽʜʥʦʾ 

ʟʘʛʦʪʦʚʘʥʢʠ ʽ ʧʨʦʛʨʘʤʠ ʚʠʧʫʩʢʫ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʣʘʩʠʬʽʢʘʪʦʨʘʤʠ ʜʝʪʘʣʝʡ ʘʥʘʣʽʟʫʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ ʟʘ ʽʩʥʫʶʯʠʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʠʧʦʚʠʤ ʽ 

ʛʨʫʧʦʚʠʤ ʊʇ. 

ʊʠʧʦʚʠʡ ʊʇ ï ʮʝ ʊʇ ʚʠʛʦʪʦʚʣʷʥʥʷ ʘʙʦ ʨʝʤʦʥʪʫʚʘʥʥʷ ʛʨʫʧʠ ʚʠʨʦʙʽʚ ʟʽ 

ʩʧʽʣʴʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ [2].  

ɿʤʽʩʪ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʧʝʨʝʭʦʜʽʚ ʜʣʷ 

ʪʘʢʠʭ ʚʠʨʦʙʽʚ ʟʙʽʛʘʶʪʴʩʷ. ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʘʟʘ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʦʜʠʥʠʯʥʠʭ ʊʇ, ʘ ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʽʚ ʥʘ ʪʠʧʦʚʽ ʊʇ. ɸʚʪʦʨʦʤ ʽʜʝʾ 

ʪʠʧʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʚ ɸ.ʇ. ʉʦʢʦʣʦʚʩʴʢʠʡ. 



ʊʠʧʽʟʘʮʽʷ ʊʇ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʨʦʙʽʚ ʟʘ ʦʟʥʘʢʘʤʠ ʩʧʽʣʴʥʦʩʪʽ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʽ ʻʜʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʝ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʚʠʨʦʙʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ɸ.ʇ. ʉʦʢʦʣʦʚʩʴʢʠʡ ʚʠʜʽʣʷʚ ʪʘʢʽ ʪʠʧʠ ʜʝʪʘʣʝʡ: ʚʘʣʠ, ʦʩʽ, 

ʚʪʫʣʢʠ, ʜʠʩʢʠ, ʧʣʠʪʠ, ʩʪʘʥʠʥʠ, ʨʘʤʠ ʪʦʱʦ. ʊʠʧʽʟʘʮʽʷ ʊʇ ʜʦʟʚʦʣʷʻ ʫʟʘʛʘʣʴʥʠʪʠ 

ʽʩʥʫʶʯʽ ʧʝʨʝʜʦʚʽ ʊʇ, ʧʦʰʠʨʠʪʠ ʜʦʩʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʫ. ʎʷ ʽʜʝʷ ʚʧʨʦʚʘʜʞʝʥʘ ʥʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɻʨʫʧʦʚʠʡ ʊʇ ï ʮʝ ʊʇ ʚʠʛʦʪʦʚʣʷʥʥʷ ʘʙʦ ʨʝʤʦʥʪʫʚʘʥʥʷ ʛʨʫʧʠ ʚʠʨʦʙʽʚ ʟʽ 

ʩʧʽʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ, ʘʣʝ ʨʽʟʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠʦʟʥʘʢʘʤʠ [2].  

ɻʨʫʧʦʚʫ ʪʝʭʥʦʣʦʛʽʶ ʟʘʧʨʦʧʦʥʫʚʘʚ ʉ.ʇ. ʄʠʪʨʦʬʘʥʦʚ. ɻʨʫʧʦʚʘ ʪʝʭʥʦʣʦʛʽʷ 

ʻ ʨʦʟʚʠʪʢʦʤ ʽʜʝʡ ʪʠʧʽʟʘʮʽʾ ʽ ʾʾ ʤʝʪʦʶ ʻ ʧʦʙʫʜʦʚʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʙʦ 

ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʽʚ, ʧʨʠ ʷʢʽʡ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ 

ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ɺ ʦʩʥʦʚʫ ʛʨʫʧʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʧʦʢʣʘʜʝʥʦ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʠʨʦʙʽʚ ʽ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʾʭ ʛʨʫʧ. ɸʣʝ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʧʦʜʽʙʥʽʩʪʴ 

ʚʠʨʦʙʽʚ ʧʨʠ ʮʴʦʤʫ ʻ ʚʪʦʨʠʥʥʦʶ ʦʟʥʘʢʦʶ. ʇʨʠ ʛʨʫʧʦʚʽʡ ʪʝʭʥʦʣʦʛʽʾ ʊʇ 

ʧʨʦʻʢʪʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʫ ʜʝʪʘʣʴ, ʱʦ ʻ ʘʙʦ ʨʝʘʣʴʥʦ ʽʩʥʫʶʯʦʶ ʥʘʡʙʽʣʴʰ 

ʩʢʣʘʜʥʦʶ ʜʝʪʘʣʣʶ ʛʨʫʧʠ, ʘʙʦ ʰʪʫʯʥʦ ʩʪʚʦʨʶʻʪʴʩʷ ʷʢ ʜʝʪʘʣʴ, ʱʦ ʤʘʻ ʫʩʽ 

ʧʦʚʝʨʭʥʽ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ ʛʨʫʧʠ.  

ʈʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʜʝʪʘʣʽ ʊʇ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʜʣʠʰʢʦʚʠʤ ʜʣʷ 

ʢʦʥʢʨʝʪʥʠʭ ʜʝʪʘʣʝʡ, ʪʦʤʫ ʱʦ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʽ ʧʝʨʝʭʦʜʠ 

ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʚʽʜʩʫʪʥʽʭ ʫ ʥʝʾ ʧʦʚʝʨʭʦʥʴ. ʅʘ ʦʩʥʦʚʽ ʛʨʫʧʦʚʦʛʦ ʊʇ 

ʨʦʟʨʦʙʣʷʶʪʴ ʦʜʠʥʠʯʥʽ ʊʇ ʰʣʷʭʦʤ ʚʠʢʣʶʯʝʥʥʷ ʽʟ ʛʨʫʧʦʚʦʛʦ ʟʘʡʚʠʭ ʦʧʝʨʘʮʽʡ ʽ 

ʧʝʨʝʭʦʜʽʚ, ʫʪʦʯʥʶʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʩʥʘʱʝʥʥʷ. 

ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʫʥʽʬʽʢʦʚʘʥʠʭ ʊʇ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʽʜʛʦʪʦʚʯʦʾ ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛ ʚʠʢʦʥʫʻ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʦʜʠʥʠʯʥʦʛʦ ʊʇ. 

ʆʜʠʥʠʯʥʠʡ ʊʇ ï ʮʝ ʊʇ, ʚʠʛʦʪʦʚʣʷʥʥʷ ʘʙʦ ʨʝʤʦʥʪʫʚʘʥʥʷ ʚʠʨʦʙʫ ʦʜʥʽʻʾ 

ʥʘʟʚʠ, ʪʠʧʦʨʦʟʤʽʨʫ ʪʘ ʚʠʢʦʥʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ [2]. 



ʇʨʦʻʢʪʫʚʘʥʥʷ ʊʇ  ̒ʩʢʣʘʜʥʠʤ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʧʨʘʚʠʣʴʥʝ 

ʨʽʰʝʥʥʷ ʷʢʦʛʦ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ 

ʚʘʨʽʘʥʪʽʚ ʦʙʨʦʙʣʝʥʥʷ, ʦʩʪʘʪʦʯʥʠʡ ʚʠʙʽʨ ʷʢʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʟʽʩʪʘʚʣʝʥʥʷ ʪʦʯʥʦʩʪʽ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ, ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ, 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʽ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ. 

ʅʘ ʧʦʯʘʪʢʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛ ʧʦʧʝʨʝʜʥʴʦ ʚʩʪʘʥʦʚʣʶʻ ʚʠʜʠ ʽ 

ʤʘʨʰʨʫʪ ʦʙʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʚʝʨʭʦʥʴ ʽ ʤʝʪʦʜʠ ʜʦʩʷʛʥʝʥʥʷ ʾʭ ʪʦʯʥʦʩʪʽ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʢʨʝʩʣʝʥʥʷ, ʩʝʨʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʘʷʚʥʦʛʦ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʦʙʣʘʜʥʘʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʊʇ. 

ɼʘʣʽ ʊʇ ʧʨʦʻʢʪʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ʝʪʘʧʽʚ: ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʙʘʟʠ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʝʨʝʭʦʜʽʚ, ʟʤʽʩʪ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, ʪʦʙʪʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʤʘʨʰʨʫʪ ʦʙʨʦʙʣʝʥʥʷ. 

ʑʦʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʽʚ, ʪʦ ʢʦʥʩʪʨʫʢʪʦʨ ʚʠʨʦʙʫ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʩʢʣʘʜʘʣʴʥʠʭ ʢʨʝʩʣʝʥʴ ʤʘʻ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʧʨʦ ʤʝʪʦʜ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ ʪʦʯʥʦʩʪʽ ʟʘʤʠʢʘʶʯʠʭ ʣʘʥʦʢ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ ʚʠʨʦʙʫ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʝʭʥʦʣʦʛ ʧʝʨʝʚʽʨʷʻ ʦʙʨʘʥʝ ʨʽʰʝʥʥʷ. 

ʇʨʠʡʥʷʪʠʡ ʤʝʪʦʜ ʩʢʣʘʜʘʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʽʜʦʙʨʘʞʝʥʠʡ ʚ 

ʩʢʣʘʜʘʣʴʥʦʤʫ ʢʨʝʩʣʝʥʥʽ ʪʘ ʪʝʭʥʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʧʨʠʡʤʘʥʥʷ ʚʠʨʦʙʫ. ɸʥʘʣʽʟ 

ʚʠʨʦʙʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ, ʟʘʚʝʨʰʫʻʪʴʩʷ ʩʢʣʘʜʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ 

ʟʘʛʘʣʴʥʦʛʦ ʽ ʚʫʟʣʦʚʦʛʦ ʩʢʣʘʜʘʥʥʷ. ʎʽ ʩʭʝʤʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʩʢʣʘʜʘʥʥʷ ʚʠʨʦʙʫ ʽ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ. ʉʭʝʤʠ ʩʢʣʘʜʘʥʥʷ ʜʦʧʦʚʥʶʶʪʴ 

ʥʘʧʠʩʘʤʠ, ʱʦ ʧʦʷʩʥʶʶʪʴ ʭʘʨʘʢʪʝʨ ʩʢʣʘʜʘʣʴʥʠʭ ʨʦʙʽʪ ʽ ʚʠʢʦʥʫʚʘʥʦʛʦ ʧʨʠ 

ʩʢʣʘʜʘʥʥʽ ʢʦʥʪʨʦʣʶ (ʟʘʧʨʝʩʫʚʘʥʥʷ, ʧʘʷʥʥʷ, ʢʣʝʧʘʥʥʷ, ʚʠʚʽʨʝʥʥʷ ʪʦʱʦ). 

ʄʘʨʰʨʫʪ ʩʢʣʘʜʘʥʥʷ ʚʢʣʶʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ 

ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ. ɿʤʽʩʪ ʦʧʝʨʘʮʽʡ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʪʝʤʧʫ ʩʢʣʘʜʘʥʥʷ. ʇʨʠ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʦʧʝʨʘʮʽʡ ʦʩʪʘʪʦʯʥʦ ʚʠʙʠʨʘʶʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʽ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʝʨʝʭʦʜʽʚ, ʧʨʠʟʥʘʯʘʶʪʴ ʨʝʞʠʤʠ 

ʨʦʙʦʪʠ ʩʢʣʘʜʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 



 

 

 

 

3.3. ʊʝʭʥʦʣʦʛʽʯʥʘ ʫʥʽʬʽʢʘʮʽʷ  

 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʚ ʧʨʠʣʘʜʦ- ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʟʫʤʦʚʣʶʻ 

ʧʨʠʩʢʦʨʝʥʥʷ ʪʝʤʧʽʚ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʚʠʨʦʙʽʚ, ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʾʭ ʪʠʧʽʚ, ʫʩʢʣʘʜʥʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ [14]. ʎʝ ʦʙʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ 

ʚʠʪʨʘʪ ʯʘʩʫ ʽ ʢʦʰʪʽʚ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʽʜʛʦʪʦʚʢʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʟʘʜʘʯʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʫʥʽʬʽʢʘʮʽʾ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʫʥʽʬʽʢʘʮʽʷ ï ʧʨʠʚʝʜʝʥʥʷ ʜʦ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʤʝʪʦʜʽʚ 

ʦʙʨʦʙʣʝʥʥʷ. 

ɿʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʦʤ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʊʇ, ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʘ ʥʝʨʦʟʨʘʭʫʥʢʦʚʽ. ɼʦ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʟʘʜʘʯʽ ʟ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʧʫʩʢʽʚ ʥʘ ʦʙʨʦʙʢʫ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʤʽʨʽʚ, ʨʝʞʠʤʽʚ 

ʨʽʟʘʥʥʷ, ʥʦʨʤ ʯʘʩʫ ʽ ʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʽʚ. ʈʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʬʦʨʤʫʣʘʤʠ, ʪʦʙʪʦ ʨʽʰʝʥʥʷ ʾʭ ʬʦʨʤʘʣʽʟʦʚʘʥʦ. 

ʅʝʚʘʞʢʦ ʩʢʣʘʩʪʠ ʘʣʛʦʨʠʪʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʮʽ ʟʘʚʜʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ʆʜʥʘʢ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʩʢʣʘʜʘʶʪʴ 

ʥʝʨʦʟʨʘʭʫʥʢʦʚʽ ʟʘʚʜʘʥʥʷ. ʎʝ ʪʘʢʽ ʟʘʚʜʘʥʥʷ, ʷʢ ʚʠʙʽʨ ʤʝʪʦʜʽʚ ʦʙʨʦʙʣʝʥʥʷ, ʪʠʧʫ 

ʦʙʣʘʜʥʘʥʥʷ, ʚʠʜʫ ʽʥʩʪʨʫʤʝʥʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ, ʩʧʦʩʦʙʫ 

ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʽ, ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʫ ʦʧʝʨʘʮʽʡ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʦʧʝʨʘʮʽʡ, ʚʠʙʽʨ ʚʠʜʫ ʟʘʛʦʪʦʚʘʥʦʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʝʨʝʭʦʜʽʚ ʚ 

ʦʧʝʨʘʮʽʾ. 

ʗʢʠʤ ʞʝ ʯʠʥʦʤ ʪʝʭʥʦʣʦʛ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʚ ʢʦʞʥʦʤʫ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʚʠʧʘʜʢʽʚ?  

ʈʦʟʛʣʷʥʝʤʦ ʷʢ ʧʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʧʨʦ ʚʠʙʽʨ ʤʝʪʦʜʫ ʦʙʨʦʙʣʝʥʥʷ. ʅʝʭʘʡ ʚ 

ʜʝʪʘʣʽ ʧʦʪʨʽʙʥʦ ʦʙʨʦʙʠʪʠ ʦʪʚʽʨ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʪʝʭʥʦʣʦʛ ʟʘʩʪʦʩʫʻ 

ʚʞʝ ʘʧʨʦʙʦʚʘʥʽ ʤʝʪʦʜʠ. ɺ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʦʤʽ ʧʝʨʝʚʽʨʝʥʽ ʥʘ ʧʨʘʢʪʠʮʽ ʤʝʪʦʜʠ 



ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ. ʏʦʨʥʦʚʝ ʦʙʨʦʙʣʝʥʥʷ ï ʩʚʝʨʜʣʽʥʥʷ, ʨʦʟʩʚʝʨʜʣʶʚʘʥʥʷ, 

ʟʝʥʢʫʚʘʥʥʷ, ʨʦʟʪʦʯʫʚʘʥʥʷ; ʯʠʩʪʦʚʝ ï ʨʦʟʛʦʨʪʘʥʥʷ, ʨʦʟʪʦʯʫʚʘʥʥʷ, 

ʧʨʦʪʷʛʫʚʘʥʥʷ, ʰʣʽʬʫʚʘʥʥʷ ʽ ʭʦʥʽʥʛʫʚʘʥʥʷ. 

ʆʪʞʝ, ʻ ʢʽʥʮʝʚʠʡ ʥʘʙʽʨ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʣʝʥʥʷ (ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ), ʽ 

ʟʘʚʜʘʥʥʷ ʪʝʭʥʦʣʦʛʘ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʚʠʙʦʨʽ ʦʜʥʦʛʦ ʟ ʥʠʭ, ʪʦʙʪʦ 

ʧʨʠʡʥʷʪʪʷ ʦʜʥʦʛʦ ʟ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ ʜʘʥʦʾ ʟʘʜʘʯʽ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʪʠʧʦʚʽ ʨʽʰʝʥʥʷ ʻ ʦʩʥʦʚʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ. 

ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʊʇ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʨʽʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʫʥʽʬʽʢʘʮʽʾ: 

1) ʪʠʧʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫ ʦʙʨʦʙʣʝʥʥʷ ʦʢʨʝʤʠʭ (ʝʣʝʤʝʥʪʘʨʥʠʭ) ʧʦʚʝʨʭʦʥʴ, 

ʪʘʢʠʭ ʷʢ ʟʦʚʥʽʰʥʽʡ ʮʠʣʽʥʜʨ, ʢʦʥʫʩ, ʩʬʝʨʘ, ʦʪʚʽʨ ʘʙʦ ʧʣʦʱʠʥʘ ʪʦʱʦ; 

2) ʪʠʧʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫ ʦʙʨʦʙʣʝʥʥʷ ʩʧʦʣʫʯʝʥʴ ʧʦʚʝʨʭʦʥʴ (ʧʘʟʘ, ʟʫʙʽʚ); 

3) ʢʦʤʧʣʝʢʩʥʘ ʪʠʧʽʟʘʮʽʷ ʊʇ ʦʙʨʦʙʣʝʥʥʷ ʟʘʛʦʪʦʚʘʥʦʢ ʚ ʮʽʣʦʤʫ. 

ʊʠʧʽʟʘʮʽ ̫ʊʇ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʨʽʚʥʽ ʤʘʻ ʧʦʯʠʥʘʪʠʩʷ ʟ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʝʪʘʣʝʡ, 

ʧʦʻʜʥʘʥʴ ʧʦʚʝʨʭʦʥʴ ʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʧʨʠʚʝʜʝʥʥʷ ʚʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘʛʦʪʦʚʘʥʦʢ, ʧʦʚʝʨʭʦʥʴ, ʾʭ 

ʧʦʻʜʥʘʥʴ ʜʦ ʤʽʥʽʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʠʧʽʚ, ʜʣʷ ʷʢʠʭ ʤʦʞʥʘ ʨʦʟʨʦʙʠʪʠ 

ʫʥʽʬʽʢʦʚʘʥʽ ʊʇ. 

ʊʠʧʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ ʦʙʨʦʙʣʝʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʚʝʨʭʦʥʴ. ʋ ʤʘʰʠʥʦ- 

ʪʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʽ ʥʘʢʦʧʠʯʝʥʠʡ ʚʝʣʠʢʠʡ ʜʦʩʚʽʜ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʤʘʨʰʨʫʪʽʚ ʦʙʨʦʙʣʝʥʥʷ ʨʽʟʥʠʭ ʧʦʚʝʨʭʦʥʴ. ɹʘʛʘʪʦ ʟ ʮʠʭ 

ʤʘʨʰʨʫʪʽʚ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʜʦʚʽʜʢʦʚʠʭ ʤʘʪʝʨʽʘʣʘʭ. ʏʠʩʣʦ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ 

ʤʘʨʰʨʫʪʫ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʠʤ. ɺʩʽ ʚʦʥʠ, ʦʜʥʘʢ, ʨʽʟʥʽ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ. 

ɺʠʙʽʨ ʟʘʢʣʶʯʥʦʛʦ ʚʘʨʽʘʥʪʘ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʘʞʣʠʚʠʡ, ʘʣʝ ʩʢʣʘʜʥʠʡ ʽ 

ʪʨʫʜʦʤʽʩʪʢʠʡ. ʄʘʨʰʨʫʪ ʚʠʙʠʨʘʶʪʴ ʥʘʙʣʠʞʝʥʦ, ʦʮʽʥʶʶʯʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʚʘʨʽʘʥʪʽʚ ʟʘ ʩʫʤʘʨʥʠʤ ʦʩʥʦʚʥʠʤ ʯʘʩʦʤ ʦʙʨʦʙʣʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʥʦʨʤʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ. ɹʽʣʴʰ ʪʦʯʥʦ ʚʠʙʠʨʘʶʪʴ ʤʘʨʰʨʫʪ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʩʫʤʘʨʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ. 



ʊʠʧʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ ʦʙʨʦʙʣʝʥʥʷ ʩʧʦʣʫʯʝʥʴ ʧʦʚʝʨʭʦʥʴ. ʇʽʜ ʧʦʻʜʥʘʥʥʷʤ 

ʘʙʦ ʩʧʦʣʫʯʝʥʥʷʤ ʨʦʟʫʤʽʶʪʴ ʟʘʟʚʠʯʘʡ ʥʘʙʽʨ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʜʝʪʘʣʽ ʧʝʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʥʘʙʽʨ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʰʧʦʥʢʦʚʠʡ ʧʘʟ, 

ʰʣʽʮʠ). ʊʘʢʽ ʥʘʙʦʨʠ ʧʦʚʝʨʭʦʥʴ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʜʝʪʘʣʽ. ʆʟʥʘʢʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʽʜʛʨʫʧʠ, ʪʠʧʠ ʻ: ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʦʥʬʽʛʫʨʘʮʽʷ ʽ 

ʨʦʟʤʽʨʠ ʧʦʚʝʨʭʦʥʴ, ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ, ʥʝʦʙʭʽʜʥʘ ʪʦʯʥʽʩʪʴ. 

ʂʦʤʧʣʝʢʩʥʘ ʪʠʧʽʟʘʮʽʷ ʊʇ ʦʙʨʦʙʣʝʥʥʷ ʟʘʛʦʪʦʚʘʥʦʢ. ʎʷ ʪʠʧʽʟʘʮʽʷ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʝʪʘʣʝʡ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʥʘʣʽʟ ʽ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ ʽ 

ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟ ʤʝʪʦʶ ʦʙ'ʻʜʥʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ 

ʧʦʜʽʙʥʠʭ ʜʝʪʘʣʝʡ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ, ʛʨʫʧ, ʪʠʧʽʚ. ʇʽʜ ʪʠʧʦʤ ʨʦʟʫʠʤʽʶʪʴ 

ʩʫʢʫʧʥʽʩʪʴ ʙʣʠʟʴʢʠʭ ʟʘ ʬʦʨʤʦʶ ʽ ʨʦʟʤʽʨʘʤʠ ʜʝʪʘʣʝʡ ʦʜʥʦʛʦ ʢʣʘʩʫ, ʷʢʽ ʤʦʞʥʘ 

ʦʙʨʦʙʠʪʠ ʟʘ ʟʘʛʘʣʴʥʠʤ ʪʠʧʦʚʠʤ ʊʇ. ɼʦ ʛʨʫʧʠ ʚʢʣʶʯʘʶʪʴʩʷ ʜʝʪʘʣʽ ʟ ʨʽʟʥʠʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ, ʘʣʝ ʩʧʽʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ɼʣʷ ʾʭ 

ʦʙʨʦʙʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʘʢʦʚʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʦʩʥʘʱʝʥʥʷ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʚʩʽʭ ʘʙʦ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ. 

 

 

3.4. ɺʘʨʽʘʥʪʠ ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʉɸʇʈ ʊʇ  

 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʊʇ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʘʥʘʣʽʟʫ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ [12]. ʇʽʩʣʷ 

ʮʴʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʟʤʽʥʥʘ (ʘʙʦ ʚʭʽʜʥʘ) ʽʥʬʦʨʤʘʮʽʷ ï ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʝʪʘʣʴ, 

ʜʣʷ ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ ʩʧʨʦʻʢʪʫʚʘʪʠ ʊʇ. ʎʷ ʜʝʪʘʣʴ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʪʦʯʥʦʶ. ɺʭʽʜʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʢʦʜʫ, ʪʘʙʣʠʮʽ ʢʦʜʦʚʘʥʠʭ 

ʚʽʜʦʤʦʩʪʝʡ, ʤʘʰʠʥʥʦʾ ʛʨʘʬʽʢʠ ʘʙʦ ʥʘ ʬʦʨʤʘʣʽʟʦʚʘʥʦʡ ʤʦʚʽ. 

ʋʤʦʚʥʦ-ʧʦʩʪʽʡʥʘ ʽʥʬʦʨʤʘʮʽʷ ï ʮʝ ʽʥʬʦʨʤʘʮʽʷ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ, ʚʠʭʦʜʷʯʠ ʟʽ ʟʤʽʩʪʫ ʟʤʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʦ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ 

ʥʘʣʝʞʘʪʴ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʟʘʩʪʦʩʦʚʫʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 



ʦʩʥʘʱʝʥʥʷ, ʥʦʨʤʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʙʦʨʫ ʨʝʞʠʤʽʚ ʦʙʨʦʙʣʝʥʥʷ ʪʘ 

ʨʦʟʨʘʭʫʥʢʫ ʥʦʨʤ ʯʘʩʫ. 

ʇʨʠ ʢʦʞʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʊʇ ʥʘ ʨʽʟʥʽ ʜʝʪʘʣʽ ʚʚʝʜʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ ʙʫʜʝ ʨʽʟʥʦʶ. ʊʦʤʫ ʮʶ ʽʥʬʦʨʤʘʮʽʶ ʽ ʥʘʟʚʘʣʠ ʟʤʽʥʥʦʾ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙʣʘʜʥʘʥʥ ̫ʪʘ ʦʩʥʘʱʝʥʥ ̫ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʊʇ ʥʘ ʨʽʟʥʽ ʜʝʪʘʣʽ 

ʟʤʽʥʶʻʪʴʩʷ ʥʘʙʘʛʘʪʦ ʨʽʜʰʝ, ʭʦʯʘ ʪʝʞ ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ. ʊʦʤʫ ʚʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʫʤʦʚʥʦ-ʧʦʩʪʽʡʥʦʶ. 

ɿʤʽʥʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʝʪʘʣʽ, ʥʘ ʷʢʽ ʧʨʦʻʢʪʫʚʘʣʠʩʷ ʘʙʦ ʙʫʜʫʪʴ 

ʩʧʨʦʻʢʪʦʚʘʥʽ ʊʇ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ɹɼ. 

ʋʤʦʚʥʦ-ʧʦʩʪʽʡʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʚ ɹɼ ʽ ʚ ʙʘʟʘʭ ʟʥʘʥʴ. ɰʾ 

ʚʠʙʽʨ ʽ ʨʽʰʝʥʥʷ ʽʥʰʠʭ ʟʘʜʘʯ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟʘ 

ʨʦʟʨʦʙʣʝʥʠʤʠ ʪʝʭʥʦʣʦʛʘʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. 

ʆʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʊʇ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʇʝʨʰʠʡ ï ʨʫʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʨʽʰʝʥʥʷ 

ʪʝʭʥʦʣʦʛ ʧʨʠʡʤʘʻ ʩʘʤʦʩʪʽʡʥʦ. ɺʠʢʦʥʫʻʪʴʩʷ ʣʠʰʝ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʝʪʘʣʴ 

ʙʝʟ ʨʦʟʨʦʙʢʠ ʽ ʚʚʝʜʝʥʥʷ ʟʤʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ɽʆʄ. ʊʘʢʠʡ ʤʝʪʦʜ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ, ʘ ʉɸʇʈ ʊʇ ï ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʨʝʜʘʢʪʦʨʦʤ. 

ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ï ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʨʽʰʝʥʥʷ ʜʝʷʢʠʭ 

ʟʘʚʜʘʥʴ ʙʝʟ ʫʯʘʩʪʽ ʣʶʜʠʥʠ ʽ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʝʪʘʣʴ ʘʙʦ ʫ ʚʠʛʣʷʜʽ 

ʟʤʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʙʦ ʚ ʭʦʜʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ ʚ ʜʽʘʣʦʟʽ. ɽʆʄ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʨʽʰʫʻ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʘʚʜʘʥʥʷ, ʪʦʙʪʦ ʚʠʟʥʘʯʘʻ ʧʘʨʘʤʝʪʨʠ ʊʇ: ʤʘʩʫ 

ʟʘʛʦʪʦʚʘʥʢʠ, ʨʝʞʠʤʠ ʦʙʨʦʙʣʝʥʥʷ, ʥʦʨʤʠ ʯʘʩʫ. ɼʘʥʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ, ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʴ ʚ ɹɼ. 

ʊʨʝʪʽʡ ʚʘʨʽʘʥʪ ʧʨʦʻʢʪʫʚʘʥʥʷ ï ʘʚʪʦʤʘʪʠʯʥʠʡ, ʟ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʚʚʝʜʝʥʥʷʤ 

ʟʤʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʫʪ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ, ʽ ʥʝʨʦʟʨʘʭʫʥʢʦʚʽ ʟʘʚʜʘʥʥʷ ɽʆʄ 

ʚʠʨʽʰʫʻ ʙʝʟ ʫʯʘʩʪʽ ʪʝʭʥʦʣʦʛʘ ʟʘ ʚʚʝʜʝʥʠʤʠ ʨʘʥʽʰʝ ʘʣʛʦʨʠʪʤʘʤʠ. ʇʨʠ ʨʦʙʦʪʽ ʚ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʪʝʭʥʦʣʦʛ ʚʚʦʜʠʪʴ ʪʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʝʪʘʣʴ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʽ ɹɼ, ʽ ʙʘʟʠ ʟʥʘʥʴ. ʉɸʇʈ ʊʇ ʪʘʢʦʛʦ ʨʽʚʥʷ 



ʩʢʣʘʜʥʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ï ʨʽʟʥʦʚʠʜ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʣʦʢʘʣʽʟʘʮʽʶ ï ʟʚʫʞʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʜʝʪʘʣʝʡ ʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʪʠʧʫ ʘʙʦ ʛʨʫʧʠ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʠʧʽʟʘʮʽʾ. 

 

 

3.5. ɺʭʽʜʥʘ (ʧʦʯʘʪʢʦʚʘ) ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʝʪʘʣʴ  

 

ʗʢ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʘʥʘʣʽʟʫ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʟʤʽʥʥʘ ʚʭʽʜʥʘ (ʘʙʦ 

ʧʦʯʘʪʢʦʚʘ) ʽʥʬʦʨʤʘʮʽʷ ï ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʝʪʘʣʴ, ʜʣʷ ʷʢʦʾ ʥʝʦʙʭʽʜʥʦ 

ʩʧʨʦʻʢʪʫʚʘʪʠ ʊʇ [14]. ɺʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ 

ʢʦʜʫ, ʪʘʙʣʠʮʽ ʢʦʜʦʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʘʙʦ ʥʘ ʬʦʨʤʘʣʽʟʦʚʘʥʽʡ ʤʦʚʽ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʝʪʘʣʽ 

ʂʣʘʩʠʬʽʢʘʮʽʻʶ ʥʘʟʠʚʘʶʪʴ ʧʦʜʽʣ ʤʥʦʞʠʥʠ ʦʙ'ʻʢʪʽʚ ʥʘ ʧʽʜʤʥʦʞʠʥʠ ʥʘ 

ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʦʟʥʘʢ ʦʙ'ʻʢʪʽʚ ʽ ʟʘʢʦʥʦʤʽʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ. 

ʉʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʧʨʘʚʠʣ ʢʣʘʩʠʬʽʢʘʮʽʾ ʫʪʚʦʨʶʻ ʩʠʩʪʝʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ʆʟʥʘʢʦʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘʟʠʚʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʘʙʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙ'ʻʢʪʘ, 

ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʷʢʽʩʥʝ ʘʙʦ ʢʽʣʴʢʽʩʥʝ ʚʠʨʘʞʝʥʥʷ, ʷʢʝ ʥʘʟʠʚʘʻʪʴʩʷ 

ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ɯʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʢʣʘʩʠʬʽʢʘʮʽʾ: ʽʻʨʘʨʭʽʯʥʠʡ ʪʘ ʬʘʩʝʪʥʠʡ. ʇʨʠ 

ʽʻʨʘʨʭʽʯʥʦʤʫ ʤʝʪʦʜʽ ʟʘʜʘʥʘ ʤʥʦʞʠʥʘ ʦʙ'ʻʢʪʽʚ ʧʦʩʣʽʜʦʚʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʧʽʜʣʝʛʣʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʫʛʨʫʧʦʚʘʥʥʷ. ʌʘʩʝʪʥʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ 

ʧʘʨʘʣʝʣʴʥʠʡ ʧʦʜʽʣ ʤʥʦʞʠʥʠ ʦʙ'ʻʢʪʽʚ ʥʘ ʥʝʟʘʣʝʞʥʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʫʛʨʫʧʦʚʘʥʥʷ 

ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ɿ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʠʡ ʧʨʦʮʝʩ ʢʦʜʫʚʘʥʥʷ. 

ʂʦʜ ï ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʢʽʚ (ʩʠʤʚʦʣʽʚ) ʽ ʩʠʩʪʝʤʘ ʧʝʚʥʠʭ ʧʨʘʚʠʣ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʥʘʙʦʨʫ 

ʩʠʤʚʦʣʽʚ ʜʣʷ ʧʝʨʝʜʘʯʽ, ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ. 



ʂʦʜʫʚʘʥʥʷ ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʜ. 

ʇʨʦʮʝʩ ʢʦʜʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʫʧʦʨʷʜʢʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʥʘʡʤʝʥʫʚʘʥʴ ʦʙ'ʻʢʪʽʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʦʟʥʘʢ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʽ ʾʭ ʢʦʜʦʚʠʭ 

ʧʦʟʥʘʯʝʥʴ. 

ɿ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʝʪʘʣʝʡ ʨʦʟʨʦʙʣʝʥʽ çʂʣʘʩʠʬʽʢʘʪʦʨ ɭʉʂɼè ʪʘ çʊʝʭʥʦʣʦʛʽʯʥʠʡ 

ʢʣʘʩʠʬʽʢʘʪʦʨ ʜʝʪʘʣʝʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷè (ʊʂɼ). ʇʨʦʮʝʩ 

ʢʦʜʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʧʦʣʷʛʘʻ ʚ ʧʨʠʩʚʦʻʥʥʽ ʜʝʪʘʣʽ ʮʠʬʨʦʚʦʛʦ ʢʦʜʫ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʾ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʟʥʘʢ, ʜʦʧʦʚʥʝʥʦʛʦ 

ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʤʠ ʢʦʜʘʤʠ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ [13] ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʘʢʘ ʩʪʨʫʢʪʫʨʘ ʧʦʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʢʨʝʩʣʝʥʠʢʘ ʜʝʪʘʣʽ ʘʙʦ ʩʧʝʮʠʬʽʢʘʮʽʾ), ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ 13 ʟʥʘʢʽʚ (ʨʠʩ. 7) 

 

 

 

ʈʠʩʫʥʦʢ 7 ï ʉʪʨʫʢʪʫʨʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ ʢʦʜʫ 

 

ʏʦʪʠʨʠʟʥʘʯʥʠʡ ʙʫʢʚʝʥʠʡ ʢʦʜ ʦʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʘ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʟʘʦ 

ʢʦʜʠʬʽʢʘʪʦʨʦʤ ʦʨʛʘʥʽʟʘʮʽ-ʾʨʦʟʨʦʙʥʠʢʘ. 

ʂʦʜ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʘ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ 

ɭʉʂɼ ʽ ʤʘʻ ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 8) 

 

ʍʍʍʍ ʍʍʍʍʍʍ ʍʍʍ 

ʂʦʜ ʦʨʛʘʥʽʟʘʮʽʾ-ʨʦʟʨʦʙʥʠʢʘ 

ʂʦʜ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʨʷʜʢʦʚʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 



ʈʠʩʫʥʦʢ 8 ï ʉʪʨʫʢʪʫʨʘ ʢʦʜʫ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

ʂʣʘʩʠʬʽʢʘʪʦʨ ɭʉʂɼ ʤʽʩʪʠʪʴ 99 ʢʣʘʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʢʣʘʩ 04 ʦʙ'ʻʜʥʫʻ 

ʤʝʪʘʣʦʨʽʟʘʣʴʥʝ ʽ ʜʝʨʝʚʦʦʙʨʦʙʥʝ ʦʙʣʘʜʥʘʥʥʷ; ʢʣʘʩ 21 ï ʧʨʠʣʘʜʠ ʪʘ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ; ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʥʘʩʪʢʠ ʧʨʠʟʥʘʯʝʥʽ ʢʣʘʩʠ 28 ʽ 29. 

ʂʣʘʩʠ 71 ï 76 ʤʽʩʪʷʪʴ ʢʦʜʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ 

ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ. ʇʨʠ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʨʘʭʦʚʫʪ̒ʴʩʷ ʛʝʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. 

ʂʣʘʩ 71 ʦʙ'ʻʜʥʫʻ ʜʝʪʘʣʽ-ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ (ʢʽʣʴʮʷ, ʚʪʫʣʢʠ, ʚʘʣʠ). ɼʦ ʢʣʘʩʫ 72 

ʚʽʜʥʦʩʷʪʴʩʷ ʪʽ ʞ ʜʝʪʘʣʽ, ʱʦ ʽ ʜʦ ʢʣʘʩʫ 71, ʘʣʝ ʟ ʝʣʝʤʝʥʪʘʤʠ ʟʫʙʯʘʩʪʦʛʦ 

ʟʘʯʝʧʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʨʫʙʠ, ʨʦʟʨʽʟʥʽ ʩʝʢʪʦʨʠ, ʩʝʛʤʝʥʪʠ ʪʦʱʦ; ʢʣʘʩ 73 ʚʠʜʽʣʝʥʠʡ 

ʜʣʷ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʝ ʻ ʪʽʣʘʤʠ ʦʙʝʨʪʘʥʥʷ (ʜʣʷ ʢʦʨʧʫʩʽʚ, ʢʨʠʰʦʢ, ʢʨʦʥʰʪʝʡʥʽʚ 

ʪʦʱʦ); ʢʣʘʩ 74 ʚʢʣʶʯʘʻ ʪʽ ʞ ʜʝʪʘʣʽ, ʱʦ ʽ ʢʣʘʩ 73, ʘʣʝ ʚʠʛʥʫʪʽ ʟ ʣʠʩʪʽʚ, ʩʤʫʛ ʽ 

ʩʪʨʽʯʦʢ; ʚ ʢʣʘʩʽ 75 ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʝʪʘʣʽ, ʷʢʽ ʻ ʪʽʣʘʤʠ ʦʙʝʨʪʘʥʥʷ ʪʘ ʥʝ ʻ ʥʠʤʠ 

(ʢʫʣʘʯʢʦʚʽ, ʢʘʨʜʘʥʥʽ, ʘʨʤʘʪʫʨʠ, ʦʧʪʠʯʥʽ ʪʦʱʦ); ʢʣʘʩ 76 ʚʢʣʶʯʘʻ ʜʝʪʘʣʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʜʫʚʘʥʥʷ ʜʝʪʘʣʝʡ 71 ʢʣʘʩʫ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʚ 

ʪʘʙʣ. 2. 

 

 

 

ʂʣʘʩ 

ʇ̔ʜʢʣʘʩ 

ɻʨʫʧʘ 

ʇʽʜʛʨʫʧʘ 

ɺʠʜ 

ʍʍ ʍ ʍ ʍ ʍ 



ʊʘʙʣʠʮʷ 2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʝʪʘʣʝʡ 71 ʢʣʘʩʫ 

ʂʣʘʩ 710000 
ɼʝʪʘʣʽ ï ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ ʪʠʧʫ ʢʽʣʝʮʴ, ʜʠʩʢʽʚ, ʰʢʽʚʽ, ʚʪʫʣʦʢ, 

ʩʪʘʢʘʥʽʚ ʪʦʱʦ 

ʇʽʜʢʣʘʩ 711000 

ɿ L ʜʦ 0,5D ʚʢʣʶʯʥʦ (ʢʽʣʴʮʷ ʜʠʩʢʠ, ʪʘʨʽʣʢʠ, ʢʨʠʰʢʠ, 

ʬʣʘʥʮʽ, ʰʢʽʚʠ ʪʦʱʦ) ʟ ʟʦʚʥʽʰʥʴʦʶ ʮʠʣʽʥʜʨʠʯʥʦʶ 

ʧʦʚʝʨʭʥʝʶ 

ɻʨʫʧʘ 711300 
ɹʝʟ ʟʘʢʨʠʪʠʭ ʫʩʪʫʧʽʚ, ʩʪʫʧʽʥʯʘʪʽ, ʦʜʥʦʩʪʦʨʦʥʥʽ, ʙʝʟ 

ʟʦʚʥʽʰʥʴʦʾ ʨʽʟʴʙʠ 

ɹʝʟ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʦʪʚʦʨʫ 

ʙʝʟ 

ʢʽʣʴʮʝʚʠʭ 

ʧʘʟʽʚ ʥʘ 

ʪʦʨʮʷʭ 

ʙʝʟ ʧʘʟʽʚ ʪʘ ʰʣʽʮʽʚ ʥʘ 

ʟʦʚʥ. ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711311 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711312 

ʟ ʧʘʟʘʤʠ ʪʘ/ʘʙʦ 

ʰʣʽʮʘʤʠ ʥʘ ʟʦʚʥ. 

ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711313 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711314 

ʟ ʢʽʣʴʮʝʚʠʤʠ 

ʧʘʟʘʤʠ ʥʘ 

ʪʦʨʮʷʭ 

ʙʝʟ ʧʘʟʽʚ ʪʘ ʰʣʽʮʽʚ ʥʘ 

ʟʦʚʥ. ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711315 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711316 

ʟ ʧʘʟʘʤʠ ʪʘ/ʘʙʦ 

ʰʣʽʮʘʤʠ ʥʘ ʟʦʚʥ. 

ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711317 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711318 
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ʮʠʣʽʥʜʨ. 

ʙʝʟ 

ʨʽʟʴʙʠ, 

ʛʣʘʜʢʠʡ  

ʙʝʟ 

ʢʽʣʴʮʝʚʠʭ 

ʧʘʟʽʚ ʥʘ 

ʪʦʨʮʷʭ 

ʙʝʟ ʧʘʟʽʚ ʪʘ ʰʣʽʮʽʚ ʥʘ 

ʟʦʚʥ. ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711341 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711342 

ʟ ʧʘʟʘʤʠ ʪʘ/ʘʙʦ 

ʰʣʽʮʘʤʠ ʥʘ ʟʦʚʥ. 

ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711343 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711344 

ʟ ʢʽʣʴʮʝʚʠʤʠ 

ʧʘʟʘʤʠ ʥʘ 

ʪʦʨʮʷʭ 

ʙʝʟ ʧʘʟʽʚ ʪʘ ʰʣʽʮʽʚ ʥʘ 

ʟʦʚʥ. ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711345 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711346 

ʟ ʧʘʟʘʤʠ ʪʘ/ʘʙʦ 

ʰʣʽʮʘʤʠ ʥʘ ʟʦʚʥ. 

ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711347 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711348 

ʮʠʣʽʥʜʨ. 

ʙʝʟ 

ʨʽʟʴʙʠ, 

ʩʪʫʧʽʥʯ. 

ʙʝʟ 

ʢʽʣʴʮʝʚʠʭ 

ʧʘʟʽʚ ʥʘ 

ʪʦʨʮʷʭ 

ʙʝʟ ʧʘʟʽʚ ʪʘ ʰʣʽʮʽʚ ʥʘ 

ʟʦʚʥ. ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711351 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711352 

ʟ ʧʘʟʘʤʠ ʪʘ/ʘʙʦ 

ʰʣʽʮʘʤʠ ʥʘ ʟʦʚʥ. 

ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711353 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711354 

ʟ ʢʽʣʴʮʝʚʠʤʠ 

ʧʘʟʘʤʠ ʥʘ 

ʪʦʨʮʷʭ 

ʙʝʟ ʧʘʟʽʚ ʪʘ ʰʣʽʮʽʚ ʥʘ 

ʟʦʚʥ. ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711355 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711356 

ʟ ʧʘʟʘʤʠ ʪʘ/ʘʙʦ 

ʰʣʽʮʘʤʠ ʥʘ ʟʦʚʥ. 

ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711357 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711358 

ɿ ʮʝʥʪʨʘʣʴʥʠʤ 

ʥʘʩʢʨʽʟʥʠʤ ʦʪʚ., 

ʥʝʢʨʫʛ. ʚ 

ʧʦʧʝʨʝʯʥʦʤʫ 

ʧʝʨʝʨʽʟʽ 

ʙʝʟ 

ʢʽʣʴʮʝʚʠʭ 

ʧʘʟʽʚ ʥʘ 

ʪʦʨʮʷʭ 

ʙʝʟ ʧʘʟʽʚ ʪʘ ʰʣʽʮʽʚ ʥʘ 

ʟʦʚʥ. ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711391 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711392 

ʟ ʧʘʟʘʤʠ ʪʘ/ʘʙʦ 

ʰʣʽʮʘʤʠ ʥʘ ʟʦʚʥ. 

ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711393 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711394 

ʟ ʢʽʣʴʮʝʚʠʤʠ 

ʧʘʟʘʤʠ ʥʘ 

ʪʦʨʮʷʭ 

ʙʝʟ ʧʘʟʽʚ ʪʘ ʰʣʽʮʽʚ ʥʘ 

ʟʦʚʥ. ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711395 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711396 

ʟ ʧʘʟʘʤʠ ʪʘ/ʘʙʦ 

ʰʣʽʮʘʤʠ ʥʘ ʟʦʚʥ. 

ʧʦʚʝʨʭʥʽ 

ʙʝʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711397 

ʟ ʦʪʚ. ʧʦʟʘ ʚʽʩʩʶ ʜʝʪʘʣʽ 711398 

 

ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʜ ʧʽʜʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʥʠʡ ʽ ʜʦʜʘʪʢʦʚʠʡ ʽ ʤʘʻ ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 9). 



ʈʠʩʫʥʦʢ 9 ï ʉʪʨʫʢʪʫʨʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʜʫ 

 

ɺʽʜʧʦʚʽʜʥʦ ʩʚʦʻʾ ʥʘʟʚʠ, ʢʦʜ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʻ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʛʝʦʤʝʪʨʽʶ ʜʝʪʘʣʽ, ʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʜ ʫʪʦʯʥʶʻ ʛʝʦʤʝʪʨʽʶ, 

ʤʘʪʝʨʽʘʣ, ʚʠʜ ʟʘʛʦʪʦʚʘʥʢʠ, ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ. ʎʽ ʜʚʘ ʢʦʜʠ ʦʙ'ʻʜʥʫʶʪʴʩʷ 

ʷʢ ʂʊʂ ï ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʜ, ʽ ʚʽʥ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʊʇ ʟʘ ʘʥʘʣʦʛʦʤ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʝʪʘʣʽ-ʘʥʘʣʦʛʘ ʽ ʧʨʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʊʇ ʥʘ ʦʩʥʦʚʽ ʪʠʧʽʟʘʮʽʾ. 

ʊʘʙʣʠʮʷ ʢʦʜʦʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ 

ʆʧʠʩ ʜʝʪʘʣʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʤʘʰʠʥʥʦʾ ʬʦʨʤʠ ʟʙʝʨʽʛʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ. ʊʘʙʣʠʮʷ ʢʦʜʦʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ï ʮʝ ʢʽʣʴʢʘ ʤʘʩʠʚʽʚ, ʷʢʽ ʧʦ̒ʜʥʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʟʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʪʘʣʽ. ʇʦʚʝʨʭʥʷʤ ʜʝʪʘʣʽ ʧʨʠʩʚʦʶʶʪʴʩʷ 

ʥʦʤʝʨʠ ʚʽʜ ʣʽʚʦʛʦ ʢʨʘʡʥʴʦʛʦ ʪʦʨʮʷ ʜʦ ʢʨʘʡʥʴʦʛʦ ʧʨʘʚʦʛʦ ʪʦʨʮʷ. 

ʈʦʟʤʽʨʥʘ 

ʭʘʨʘʢʪʝ- 

ʨʠʩʪʠʢʘ 

ɻʨʫʧʘ ʤʘʪʝʨʽʘʣʽʚ 

ɺʠʜ ʜʝʪʘʣʽ ʟʘ ʪʝʭʥ. ʧʨʦʮʝʩʦʤ 

ɺʠʜ ʧʦʯʘʪʢʦʚʦʾ ʟʘʛʦʪʦʚʘʥʢʠ 

ʊʦʯʥʽʩʪʴ  

ʍʍʍ ʍʍ ʍ ʍʍ ʍʍ ʍ ʍ ʍ ʍ 

ʇʘʨʘʤʝʪʨʠ ʰʦʨʩʪʢʦʩʪʽ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʣʝʤʝʥʪʽʚ ʟʫʙʯʘʪʦʛʦ ʟʘʯʝʧʣʝʥʥʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʄʘʩʘ 

ʆʩʥʦʚʥʠʡ  ɼʦʜʘʪʢʦʚʠʡ   



ʄʘʩʠʚ ʻ ʤʥʦʞʠʥʦʶ ʨʷʜʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ. ʂʦʞʝʥ ʨʷʜʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʦʚʧʮʽʚ, ʱʦ ʦʧʠʩʫʶʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʦʥʴ: ʬʦʨʤʫ, ʨʦʟʤʽʨ, ʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ, ʰʦʨʩʪʢʽʩʪʴ, 

ʚʽʜʥʦʩʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʽʻʾ ʪʘʙʣʠʮʽ ʢʦʜʦʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʩʪʚʦʨʶʻʪʴʩʷ ʦʜʠʥ 

ʨʷʜʦʢ ʦʧʠʩʫ, ʘ ʧʦʚʥʠʡ ʦʧʠʩ ʜʝʪʘʣʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧ'ʷʪʠ ʨʽʟʥʦʚʠʜʽʚ ʪʘʙʣʠʮʴ 

ʢʦʜʦʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ: 

1 ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʦʨʘʟʦʚʦ, ʤʽʩʪʠʪʴ ʪʨʠ ʩʪʦʚʧʮʽ (ʢʦʤʽʨʢʠ): 

ʧʦʟʥʘʯʝʥʥʷ, ʥʘʡʤʝʥʫʚʘʥʥʷ ʽ ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ. 

2 ï ʦʜʥʦʨʘʟʦʚʦ ʜʣʷ ʟʘʛʘʣʴʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʜʝʪʘʣʽ: ʪʚʝʨʜʽʩʪʴ, ʪʦʯʥʽʩʪʴ 

ʥʝʚʢʘʟʘʥʠʭ ʛʨʘʥʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ, ʥʝʚʢʘʟʘʥʘ ʰʦʨʩʪʢʽʩʪʴ. 

3 ï ʟʘʧʦʚʥʶʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʤʽʩʪʠʪʴ ʥʦʤʝʨ ʧʦʚʝʨʭʥʽ 

(ʨʠʩ. 10), ʢʦʜ ʬʦʨʤʠ ʧʦʚʝʨʭʥʽ, ʨʦʟʤʽʨʠ ʧʦʚʝʨʭʦʥʴ. 

4 ï ʟʘʧʦʚʥʶʻʪʴʩʷ ʫ ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʫ ʧʦʚʝʨʭʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʅʘʧʨʠʢʣʘʜ, 

ʷʢʱʦ ʟʘʜʘʥʦ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʱʦʜʦ ʽʥʰʠʭ. 

5 ï ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʷʚʥʦ ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ ʽ ʜʣʷ ʚʢʘʟʘʥʥʷ ʛʘʙʘʨʠʪʥʦʾ 

ʜʦʚʞʠʥʠ ʜʝʪʘʣʽ. 

ʊʘʙʣʠʮʷ ʢʦʜʦʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʤʽʩʪʠʪʴ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʝʪʘʣʽ ʽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʥʘ 

ʦʩʥʦʚʽ ʪʠʧʽʟʘʮʽʾ ʪʘ ʩʠʥʪʝʟʫ ʊʇ. ʇʨʠʢʣʘʜ ʥʦʤʝʨʫʚʘʥʥʷ ʝʣʝʤʝʥʜʘʨʪʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 10. 

ɼʣʷ ʦʧʠʩʫ ʜʝʪʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʫ ʤʦʚʫ.ʆʧʠʩ ʜʝʪʘʣʽ 

ʥʘ ʦʜʥʽʡ ʟ ʧʝʨʰʠʭ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʤʦʚ, ʷʢʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɺ.ɼ. ʎʚʻʪʢʦʚʠʤ, 

ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʛʨʫʧʠ ʜʘʥʠʭ: 

ɸ. ʅʘʡʤʝʥʫʚʘʥʥʷ ʽ ʧʦʟʥʘʯʝʥʥʷ ʜʝʪʘʣʽ. 

ɹ. ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʜʝʪʘʣʽ. 

ɺ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʝʣʝʤʝʥʪʘʨʥʽ ʧʦʚʝʨʭʥʽ. 

ɼ. ɼʘʥʽ ʧʨʦ ʬʦʨʤʫ ʜʝʪʘʣʽ. 

ɽ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʨʽʟʥʽ ʟʚ'ʷʟʢʠ ʽ ʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ. 



 

 

ʈʠʩʫʥʦʢ 10 ï ʅʦʤʝʨʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ 

 

ʆʧʠʩ ʥʘ ʬʦʨʤʘʣʽʟʦʚʘʥʽʡ ʤʦʚʽ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʠʡ ʽ ʤʝʥʰ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ, ʥʽʞ ʪʘʙʣʠʮʷ ʢʦʜʦʚʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʪʦʙʪʦ ʜʦʟʚʦʣʷʻ ʜʦʚʽʣʴʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ. ɺʽʥ ʤʽʩʪʠʪʴ ʪʘʢʦʞ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʝʪʘʣʽ ʽ ʤʘʻ 

ʪʘʢʫ ʞ ʟʘʩʪʦʩʦʚʥʽʩʪʴ.  

 

 

3.6. ʌʦʨʤʘʣʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ  

 

ʈʽʰʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʟʘʜʘʯʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʤʘʛʘʻ 

ʥʘʷʚʥʦʩʪʽ ʘʥʘʣʽʪʠʯʥʠʭ ʘʙʦ ʽʥʰʠʭ ʚʠʜʽʚ ʟʘʣʝʞʥʦʩʪʝʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʢʽʣʴʢʽʩʥʫ, ʘ ʥʝ ʷʢʽʩʥʫ ʩʪʦʨʦʥʫ ʧʨʦʮʝʩʫ ʧʨʦʻʢʪʫʚʘʥʥʷ [14]. ʊʦʤʫ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʬʦʨʤʘʣʽʟʘʮʽʶ 

ʪʝʭʥʦʣʦʛʽʾ (ʘʙʦ ʾʾ ʯʘʩʪʠʥʠ), ʪʦʙʪʦ ʧʨʦʚʝʩʪʠ ʟʘʤʽʥʫ (ʧʝʨʝʪʚʦʨʝʥʥʷ) ʟʤʽʩʪʦʚʥʠʭ 

ʨʝʯʝʥʴ ʬʦʨʤʫʣʘʤʠ. 

ʎʝʡ ʧʨʦʮʝʩ, ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʨʤʘʣʽʟʘʮʽʻʶ, ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʨʦʛʨʘʤ ʱʦʜʦ ʧʦʯʘʪʢʦʚʠʭ ʽ ʢʽʥʮʝʚʠʭ 

ʫʤʦʚ, ʪʦʙʪʦ ʱʦʜʦ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʽ, ʭʘʨʘʢʪʝʨʫ ʚʠʨʦʙʥʠʮʪʚʘ, 



ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʦʩʥʘʱʝʥʥʷ, ʽ ʪʠʤ ʩʘʤʠʤ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʠ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʜʣʷ ʜʝʪʘʣʝʡ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʽ ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ: ʢʦʨʧʫʩʽʚ, ʚʘʣʽʚ, 

ʚʘʞʝʣʽʚ ʪʦʱʦ. 

ʌʦʨʤʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻ ʧʨʦʮʝʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʟ ʧʨʦʮʝʩʫ ʤʽʨʢʫʚʘʥʴ ʽ ʧʦʙʫʜʦʚʠ ʘʥʘʣʦʛʽʡ ʚ ʧʨʦʮʝʩ ʩʫʚʦʨʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʇʨʠ 

ʮʴʦʤʫ ʬʦʨʤʘ ʫʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ, ʟʤʽʩʪ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʷʜʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʢʪʽʚ 

ʪʝʭʥʦʣʦʛʽʾ, ʦʧʠʩʘʥʦ ʟʘʩʦʙʘʤʠ ʪʝʦʨʽʾ ʤʥʦʞʠʥ, ʘ ʷʢʽʩʥʽ ʚʽʜʥʦʰʝʥʥʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʢʽʣʴʢʽʩʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ. 

 

 

3.7. ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ  

 

ʈʦʟʚôʷʟʘʥʥʷ ʟʘʚʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʽʚ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʪʝʭʥʦʣʦʛʘ, ʷʢʠʡ ʧʨʦʻʢʪʫʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ [14]. ʊʦʤʫ ʚʘʞʣʠʚʦ ʟʥʘʪʠ, ʷʢʠʤ ʯʠʥʦʤ ʪʝʭʥʦʣʦʛ 

ʟʥʘʭʦʜʠʪʴ ʪʝ ʘʙʦ ʽʥʰʝ ʨʽʰʝʥʥʷ, ʽ ʷʢʽ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ ʟʘʢʣʘʜʝʥʽ ʚ ʡʦʛʦ 

ʜʽʷʣʴʥʦʩʪʽ.  

ʄʥʦʞʠʥʘ ʯʘʩʪʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʨʽʰʫʻ ʪʝʭʥʦʣʦʛ ʚ 

ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʤʦʞʥʘ ʟʚʝʩʪʠ ʚ ʜʚʽ ʛʨʫʧʠ. ʇʝʨʰʫ ʛʨʫʧʫ ʩʢʣʘʜʘʶʪʴ 

ʟʘʚʜʘʥʥʷ, ʷʢʽ ʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ ʬʦʨʤʘʣʽʟʘʮʽʾ. ɼʦ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 

ʨʦʟʨʘʭʫʥʦʢ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ, ʧʨʠʧʫʩʢʽʚ ʥʘ ʤʝʭʘʥʽʯʥʝ ʦʙʨʦʙʣʝʥʥʷ, ʥʦʨʤ ʯʘʩʫ 

ʪʦʱʦ. ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ 

ʬʦʨʤʫʣʘʤʠ. ɼʣʷ ʥʠʭ ʣʝʛʢʦ ʩʢʣʘʩʪʠ ʬʦʨʤʘʣʴʥʠʡ ʘʣʛʦʨʠʪʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɽʆʄ. ʆʜʥʘʢ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʥʝʙʘʛʘʪʦ. 

ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ï ʜʨʫʛʫ ʛʨʫʧʫ ï ʩʢʣʘʜʘʶʪʴ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʫʤʦʚʥʦ 

ʥʘʟʠʚʘʶʪʴ ʩʢʣʘʜʥʦ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤʠ. ɼʦ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʚʽʜʥʦʩʷʪʴʩʷ: ʚʠʙʽʨ 



ʤʝʪʦʜʫ ʦʙʨʦʙʣʝʥʥʷ, ʦʙʣʘʜʥʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʫ, ʧʨʠʟʥʘʯʝʥʥʷ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ, 

ʚʠʙʽʨ ʚʠʜʫ ʟʘʛʦʪʦʚʘʥʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʧʝʨʘʮʽʡ ʪʦʱʦ. ʎʽ ʟʘʜʘʯʽ 

ʦʙ'ʻʜʥʫʻ ʪʝ, ʱʦ ʜʣʷ ʥʠʭ ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʣʘʜʦ- ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʦʙʤʘʣʴ 

ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʽʰʝʥʥʷ, ʪʦʙʪʦ ʦʙʤʘʣʴ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʘʣʴʥʦ ʦʪʨʠʤʫʚʘʪʠ ʨʽʰʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʅʘʧʨʠʢʣʘʜ, ʨʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʧʨʦ ʚʠʙʽʨ ʤʝʪʦʜʫ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʫ 

ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʪʦʯʥʦʩʪʽ. ɼʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ ʪʝʭʥʦʣʦʛʫ ʥʝ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʘʪʠ 

ʥʦʚʽ ʤʝʪʦʜʠ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ, ʘ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʞʝ ʚʽʜʦʤʽ, 

ʘʧʨʦʙʦʚʘʥʽ ʨʽʰʝʥʥʷ. ʋ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʣʘʜʦ- ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʷʜ ʧʝʨʝʚʽʨʝʥʠʭ ʥʘ ʧʨʘʢʪʠʮʽ ʤʝʪʦʜʽʚ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ:  

¶ ʜʣʷ ʯʦʨʥʦʚʠʭ ʦʧʝʨʘʮʽʡ (ʧʝʨʝʭʦʜʽʚ) ï ʩʚʝʨʜʣʽʥʥʷ, ʨʦʟʩʚʝʨʜʣʶʚʘʥʥʷ, 

ʟʝʥʢʫʚʘʥʥʷ, ʨʦʟʪʦʯʫʚʘʥʥʷ;  

¶ ʜʣʷ ʯʠʩʪʦʚʠʭ ʦʧʝʨʘʮʽʡ (ʧʝʨʝʭʦʜʽʚ) ï ʨʦʟʪʦʯʫʚʘʥʥʷ ʯʠʩʪʦʚʝ, 

ʨʦʟʛʦʨʪʘʥʥʷ, ʧʨʦʪʷʛʫʚʘʥʥʷ, ʭʦʥʽʥʛʫʚʘʥʥʷ.  

ʆʪʞʝ, ʻ ʢʽʥʮʝʚʠʡ ʥʘʙʽʨ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʣʝʥʥʷ (ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ), ʽ 

ʟʘʚʜʘʥʥʷ ʪʝʭʥʦʣʦʛʘ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʚʠʙʦʨʽ ʦʜʥʦʛʦ ʟ ʥʠʭ. 

ʂʦʞʝʥ ʟ ʤʝʪʦʜʽʚ ʦʙʨʦʙʣʝʥʥʷ (ʪʠʧʦʚʝ ʨʽʰʝʥʥʷ) ʤʘʻ ʦʙʣʘʩʪʴ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʦʪʚʦʨʫ ʚ ʟʘʛʦʪʦʚʘʥʮʽ 

ʧʝʨʰʠʤ ʯʦʨʥʦʚʠʤ ʧʨʦʭʦʜʦʤ ʧʨʠʟʥʘʯʘʶʪʴ ʩʚʝʨʜʣʽʥʥʷ. ʗʢʱʦ ʦʩʪʘʪʦʯʥʽ ʨʦʟʤʽʨʠ 

ʦʪʚʦʨʫ ʚʝʣʠʢʽ, ʩʧʦʯʘʪʢʫ ʩʚʝʨʜʣʠʪʴʩʷ ʦʪʚʽʨ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ, ʘ ʧʦʪʽʤ ï 

ʨʦʟʩʚʝʨʜʣʶʻʪʴʩʷ ʜʦ ʙʽʣʴʰʦʛʦ. ʋ ʢʨʫʧʥʦʢʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʽʣʴʰ ʪʦʯʥʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʘʥʦʢ, ʪʦʤʫ ʚ ʟʘʛʦʪʦʚʘʥʮʽ 

ʦʪʚʽʨ, ʷʢ ʧʨʘʚʠʣʦ, ʻ. ʊʦʜʽ ʚ ʷʢʦʩʪʽ ʪʠʧʦʚʦʛʦ ʧʨʦʭʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʟʝʥʢʝʨʫʚʘʥʥʷ. ʆʜʥʘʢ ʟʝʥʢʝʨʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʽʘʤʝʪʨʦʤ ʜʦ 150 ʤʤ. ʊʦʤʫ ʧʨʠ 

ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʘʭ ʦʪʚʦʨʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʪʦʯʫʚʘʥʥʷ. 

ʏʠʩʪʦʚʝ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ ʟʘ ʩʴʦʤʠʤ ʢʚʘʣʽʪʝʪʦʤ ʚʝʜʝʪʴʩʷ 

ʨʦʟʛʦʨʪʘʥʥʷʤ. ɸʣʝ ʩʪʘʥʜʘʨʪʥʽ ʨʦʟʛʦʨʪʢʠ ʤʘʶʪʴ ʜʽʘʤʝʪʨ ʜʦ 80 ʤʤ, ʪʦʤʫ ʜʣʷ 



ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʠʭ ʦʪʚʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʯʠʩʪʦʚʝ ʨʦʟʪʦʯʫʚʘʥʥʷ. ɸ ʫ ʤʘʩʦʚʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʪʷʛʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʥʠʡ ʧʨʠʥʮʠʧ ʜʽʷʣʴʥʦʩʪʽ ʪʝʭʥʦʣʦʛʘ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʦʚʘʥʦʤʫ ʚʠʙʦʨʽ (ʧʨʠʡʥʷʪʪʽ) ʪʠʧʦʚʦʛʦ ʨʽʰʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʫʤʦʚ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʧʨʦʮʝʩʫ ʬʦʨʤʘʣʽʟʘʮʽʾ ʻ ʪʝ, ʱʦ 

ʽʩʥʫʶʯʽ ʚ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʣʘʜʦ- ʪʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʝʤʧʽʨʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʢʽʣʴʢʽʩʥʠʭ ʩʧʽʚʽʜʥʦʰʝʥʴ ʚʠʨʘʞʘʶʪʴʩʷ ʛʨʦʤʽʟʜʢʠʤʠ ʪʘʙʣʠʮʷʤʠ, ʱʦ ʤʘʶʪʴ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ, ʘʙʦ ʝʤʧʽʨʠʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ, ʷʢʽ ʥʝ ʦʭʦʧʣʶʶʪʴ 

ʨʽʟʥʠʭ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ ʻ ʨʦʙʦʪʠ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʦʙʣʘʩʪʽ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʱʦ ʧʦʚ'ʷʟʫʶʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ̔  ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʟ ʤʝʪʦʜʘʤʠ ʽ ʨʝʞʠʤʘʤʠ 

ʨʽʟʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʦʙʨʦʙʣʝʥʥʷ.  

ɻʨʫʥʪʫʶʯʠʩʴ ʥʘ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʽ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, 

ʪʘʙʣʠʮʽ ʽ ʝʤʧʽʨʠʯʥʽ ʬʦʨʤʫʣʠ ʟʘʤʽʥʶʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʚʠʨʘʟʘʤʠ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʙʘʛʘʪʴʦʭ 

ʧʘʨʘʤʝʪʨʽʚ. 

ʌʦʨʤʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʦʧʠʩʦʤ ʢʽʣʴʢʽʩʥʠʭ ʟʚ'ʷʟʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʪʘʣʽ ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʾ ʦʙʨʦʙʣʝʥʥʷ. ʄʽʞ ʢʦʥʩʪʨʫʢʮʽʻʶ, 

ʛʝʦʤʝʪʨʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʽ ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʝʪʘʣʝʡ ʪʘ ʩʪʨʫʢʪʫʨʦʶ 

ʊʇ ʽʩʥʫʶʪʴ ʦʙ'ʻʢʪʠʚʥʽ ʟʚ'ʷʟʢʠ. ʊʘʢ, ʛʝʦʤʝʪʨʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʜʝʪʘʣʝʡ ʟʫʤʦʚʣʶʻ 

ʤʝʪʦʜʠ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ, ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʙʘʟ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʽ ʾʭ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʤʽʞʦʧʝʨʘʮʽʡʥʽ ʨʦʟʤʽʨʠ, ʧʨʠʧʫʩʢʠ ʽ ʜʦʧʫʩʢʠ ʪʦʱʦ. ʑʦʙ 

ʦʪʨʠʤʘʪʠ ʧʦʚʥʠʡ ʦʧʠʩ ʛʝʦʤʝʪʨʽʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʦʧʠʩʘʪʠ ʾʾ ʩʪʨʫʢʪʫʨʫ, 

ʬʦʨʤʫ, ʨʦʟʤʽʨʠ ʽ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʾʾ ʝʣʝʤʝʥʪʽʚ. 

ɼʣʷ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ ʧʨʝʜʩʪʘʚʠʪʠ ʚʝʩʴ ʥʘʙʽʨ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ 

ʫʤʦʚ, ʧʨʠ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʦ ʢʦʞʥʝ ʟ ʥʠʭ, ʚ ʬʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. 



ʊʦʜʽ ʧʨʦʮʝʩ ʚʠʙʦʨʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ 

ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʪʠʧʦʚʦʛʦ ʨʽʰʝʥʥʷ. ʋ ʨʘʟʽ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʫʤʦʚ ʚʽʜʧʦʚʽʜʥʝ 

ʪʠʧʦʚʝ ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʚʠʙʦʨʫ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ ʥʘ ʦʧʝʨʘʮʽʶ ʢʨʫʛʣʦʛʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʤʝʪʦʜʦʤ ʚʨʽʟʘʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦ: 

¶ ʩʬʦʨʤʫʚʘʪʠ ʤʥʦʞʠʥʫ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ;  

¶ ʩʬʦʨʤʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ; 

¶ ʩʬʦʨʤʫʚʘʪʠ ʤʘʩʠʚ ʧʘʨʘʤʝʪʨʽʚ ʚʞʠʚʘʥʦʩʪʽ; 

¶ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʣʦʛʽʯʥʦʾ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

 ̔ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ. 

ʇʨʠʧʫʩʪʠʤʦ, ʥʘ ʜʝʷʢʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʻ ʰʣʽʬʫʚʘʣʴʥʽ ʚʝʨʩʪʘʪʠ ʪʨʴʦʭ 

ʤʦʜʝʣʝʡ ï ʚʦʥʠ ʽ ʩʢʣʘʜʘʶʪʴ ʤʥʦʞʠʥʫ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ: 

ʄʊʈ = {ɿʋ12ɺ, ɿʋ131ʄ, ɿʄ163ɺ} 

ʉʬʦʨʤʫʻʤʦ ʢʦʤʧʣʝʢʩ ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʚʠʷʚʣʝʥʠʭ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ. 

ʂʦʤʧʣʝʢʩ ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ï ʮʝ ʤʥʦʞʠʥʘ ʧʘʨʘʤʝʪʨʽʚ, ʧʝʨʝʚʽʨʢʘ ʷʢʠʭ ʟ 

ʜʦʩʪʘʪʥʴʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʜʦʟʚʦʣʠʪʴ ʚʠʙʨʘʪʠ ʪʝ ʯʠ ʽʥʰʝ ʨʽʰʝʥʥʷ. ʋʤʦʚʘʤʠ 

ʚʞʠʚʘʥʦʩʪʽ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʨʦʟʤʽʱʝʥʥʷ ʜʝʪʘʣʽ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʚʝʨʩʪʘʪʘ ʽ 

ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʾʾ ʥʘ ʜʘʥʦʤʫ ʪʠʧʽ ʦʙʣʘʜʥʘʥʥʷ. ʇʝʨʰʘ ʛʨʫʧʘ ʫʤʦʚ 

ʨʝʛʣʘʤʝʥʪʫʻ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʜʝʪʘʣʽ ï ʜʽʘʤʝʪʨ ʚʘʣʘ D ʽ ʜʦʚʞʠʥʘ L (ʨʠʩ. 11) 

ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ, ʷʢʽ ʜʦʧʫʩʪʠʤʽ ʨʦʙʦʯʦʶ ʟʦʥʦʶ ʚʝʨʩʪʘʪʘ. ɼʨʫʛʫ 

ʛʨʫʧʫ ʫʤʦʚ ʩʢʣʘʜʘʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: ʜʦʚʞʠʥʘ ʰʣʽʬʦʚʘʥʦʾ ʰʠʡʢʠ l ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʠʩʦʪʫ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ H; ʚʠʩʦʪʘ ʙʫʨʪʫ h ʫ ʰʠʡʢʠ 

ʜʝʪʘʣʽ 3 ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʦʶ, ʥʽʞ ʧʝʨʝʧʘʜ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʢʨʫʛʘ l ʽ 

ʧʣʘʥʰʘʡʙʠ 2, ʱʦ ʡʦʛʦ ʟʘʢʨʽʧʣʶʻ. 

ʋʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʨʽʰʝʥʥʷ ʻ ʦʙʤʝʞʝʥʥʷʤʠ ʥʘ ʧʘʨʘʤʝʪʨʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʘʥʦʾ ʟʘʜʘʯʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʧʠʩʘʪʠ ʢʦʤʧʣʝʢʩ ʫʤʦʚ 

ʟʘʩʪʦʩʦʚʥʦʩʪʽ (ʂʋɿ) ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ: 



˗ˠ˔

Ὀ Ὀ Ὀ
ὒ ὒ ὒ
ὰ ὰ ὰ
Ὤ Ὤ Ὤ

 

ʉʫʢʫʧʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʢʦʤʧʣʝʢʩʦʤ ʫʤʦʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʥʘʟʠʚʘʶʪʴ ʢʦʤʧʣʝʢʩʦʤ ʧʘʨʘʤʝʪʨʽʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ (ʂʇɿ). ɺ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

˗˜˔ ὈȟὒȟὰȟὬ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʂʇɿ ʬʦʨʤʫʶʪʴʩʷ ʚʠʭʽʜʥʽ ʜʘʥʽ ʟʘʚʜʘʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ.  

 

 

ʈʠʩʫʥʦʢ 11 ï ʉʭʝʤʘ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʽ ʥʘ ʰʣʽʬʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ  ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ  ʜʦʧʫʩʪʠʤʽ ʜʣʷ ʢʦʞʥʦʛʦ 

ʪʠʧʦʚʦʛʦ ʨʽʰʝʥʥʷ ʜʽʘʧʘʟʦʥʠ ʧʘʨʘʤʝʪʨʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ ʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. 3.   

ɼʘʣʽ ʬʦʨʤʫʻʪʴʩʷ ʤʘʩʠʚ ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ (ʄʋɿ): 

 
 



ʊʘʙʣʠʮʷ 3. 

ʋʤʦʚʠ ʟʘʩʪʦʩʦʚʥʦʩʪʽ ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ 

ʄʦʜʝʣʴ 

ʚʝʨʩʪʘʪʫ 

ʇʘʨʘʤʝʪʨʠ ʚʝʨʩʪʘʪʽʚ, ʤʤ 

D L l h 

ɿʋ12ɺ  Ò200 Ò500 Ò40 Ò50 

ɿʋ131ʄ Ò280 Ò700 Ò50 Ò75 

ɿʄ163ɺ Ò280 Ò1400 Ò200 Ò75 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʤʧʣʝʢʩʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʟʘʜʘʥʦʛʦ ʥʘʙʦʨʫ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʧʘʨʘʤʝʪʨʽʚ ʜʝʪʘʣʝʡ) Uʜ = {Dʜ, Lʜ, lʜ, hʜ} ʟ ʪʨʴʦʭ ʥʘʷʚʥʠʭ 

ʧʨʠʡʤʘʻʪʴʩʷ ʪʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʥʝʨʽʚʥʦʩʪʷʤ ʂʋɿ.  

ʇʨʦʮʝʜʫʨʫ ʧʝʨʝʚʽʨʢʠ ʮʠʭ ʫʤʦʚ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤ 

ʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ (ʨʠʩ. 12). 

 

 

ʈʠʩʫʥʦʢ 12 ï ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʚʠʙʦʨʫ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ 

D ,͒ L͒ , l ,͒ h  ͒

DҖ200 

lҖ40 

LҖ500 

hҖ50 

˭1̂2ʕ  

ͭ͊͟ 

ͤ ͜

ͭ͊͟ 

ͤ ͜

ͭ͊͟ 

ͤ ͜

ͭ͊͟ 

ͤ ͜

DҖ280 

lҖ50 

LҖ700 

hҖ75 

˭1̂31˸  

ͭ͊͟ 

ͤ ͜

ͭ͊͟ 

ͤ ͜

ͭ͊͟ 

ͤ ͜

ͭ͊͟ 

ͤ ͜

lҖ200 

LҖ140
0 

hҖ75 

˭ 1˸63ʕ  

ͭ͊͟ 

ͭ͊͟ 

ͤ ͜

ͭ͊͟ 

ͤ ͜

ͭ͊͟ 

ͤ ͜

ˢ  ˻



ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʝʥʘ ʧʨʦʛʨʘʤʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʙʦʨʫ Uʜ ʚʠʙʨʘʪʠ ʤʦʜʝʣʴ ʰʣʽʬʫʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ ʘʙʦ 

ʚʢʘʟʘʪʠ, ʱʦ ʪʘʢʦʛʦ ʚʝʨʩʪʘʪʫ ʥʝʤʘʝ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ.  

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʝʪʘʧʦʤ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʘʣʛʦʨʠʪʤʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ 

ʣʦʛʽʯʥʦʛʦ ʪʠʧʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʂʋɿ. ʋ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ ʚʠʜʽʣʝʥʽ ʣʠʰʝ 

ʫʤʦʚʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʥʮʠʧʦʚʫ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ. ʋ ʚʠʨʦʙʥʠʯʠʭ 

ʫʤʦʚʘʭ ʮʝʡ ʢʦʤʧʣʝʢʩ ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʨʝʥʦ.  

ʆʪʞʝ, ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʙʫʜʴ-ʷʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʦʤʧôʶʪʝʨʘ ʥʝʦʙʭʽʜʥʦ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʩʬʦʨʤʫʚʘʪʠ ʤʥʦʞʠʥʫ ʪʠʧʦʚʠʭ 

ʨʽʰʝʥʴ, ʂʋɿ ʢʦʞʥʦʛʦ ʪʠʧʦʚʦʛʦ ʨʽʰʝʥʥʷ, ʄʋɿ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʠʪʠ ʧʨʘʚʠʣʘ 

ʧʝʨʝʚʽʨʢʠ ʮʠʭ ʫʤʦʚ ï ʘʣʛʦʨʠʪʤ ʨʽʰʝʥʥʷ. ɼʣʷ ʚʩʽʭ ʯʘʩʪʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʜʘʯ, ʷʢʽ ʻ ʩʢʣʘʜʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢʦʞ 

ʚʠʨʽʰʫʻʪʴʩʷ ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʠʪʘʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ 

ʦʪʨʠʤʘʥʠʭ ʨʽʰʝʥʴ ʬʦʨʤʫʻʪʴʩʷ ʧʦʚʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ.   

 

 

3.8. ʄʝʪʦʜʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ  

 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʊʇ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ [14] ï ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʦʮʝʜʫʨ ʩʪʨʫʢʪʫʨʥʦʛʦ ʽ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʫ ʟ ʧʨʠʡʥʷʪʪʷʤ ʽ ʥʘʩʪʫʧʥʠʤ 

ʘʥʘʣʽʟʦʤ ʧʨʦʻʢʪʥʠʭ ʨʽʰʝʥʴ. ʋʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʧʦ ʢʦʞʥʽʡ ʟʘʜʘʯʽ, ʟʘ ʚʠʥʷʪʢʦʤ 

ʟʘʜʘʯ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʙʦʨʫ ʚʽʜʦʤʠʭ 

ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʟʘʩʪʦʩʦʚʥʦʩʪʽ. ɼʣʷ ʮʴʦʛʦ ʜʦʩʠʪʴ ʦʧʠʩʘʪʠ 

ʚʝʩʴ ʥʘʙʽʨ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʫʤʦʚ, ʧʨʠ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʚʠʙʨʘʥʦ ʢʦʞʥʝ 

ʟ ʨʽʰʝʥʴ. 

ɿʘ ʨʽʚʥʝʤ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʴ ʪʠʧʦʚʽ ʨʽʰʝʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʣʦʢʘʣʴʥʽ ʽ ʛʣʦʙʘʣʴʥʽ. ʃʦʢʘʣʴʥʝ ʪʠʧʦʚʝ ʨʽʰʝʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʯʘʩʪʢʦʚʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʟʘʜʘʯʽ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʝʣʝʤʝʥʪ 

(ʥʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʴ ʚʝʨʩʪʘʪʘ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʚʝʨʩʪʘʪʘ ʥʘ ʦʧʝʨʘʮʽʶ). 

ɻʣʦʙʘʣʴʥʝ ʪʠʧʦʚʝ ʨʽʰʝʥʥʷ ʦʭʦʧʣʶʻ ʚʩʝ ʢʦʣʦ ʟʘʚʜʘʥʴ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ 



ʨʽʰʝʥʥʷ ʻ ʪʠʧʦʚʠʡ ʊʇ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʧʝʚʥʦʛʦ ʪʠʧʫ, ʷʢʠʡ ʚʠʙʨʘʥʠʡ ʟ 

ʤʥʦʞʠʥʠ ʪʠʧʦʚʠʭ ʊʇ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʭʘʨʘʢʪʝʨ ʚʠʨʽʰʫʚʘʥʠʭ ʟʘʚʜʘʥʴ (ʨʦʟʨʘʭʫʥʢʦʚʽ ʘʙʦ 

ʥʝʨʦʟʨʘʭʫʥʢʦʚʽ), ʨʽʟʥʦʚʠʜʠ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ (ʣʦʢʘʣʴʥʽ ʘʙʦ ʛʣʦʙʘʣʴʥʽ), 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʨʽʚʥʽ ʫʥʽʬʽʢʘʮʽʾ ʦʙʨʦʙʣʝʥʥʷ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ 

ʤʝʪʦʜʠʢʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʊʇ (ʨʠʩ. 13):  

¶ ʧʨʷʤʝ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ; 

¶ ʧʘʨʘʤʝʪʨʠʯʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʦʛʽʚ; 

¶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʠʧʽʟʘʮʽʾ ʘʙʦ ʫʥʽʬʽʢʦʚʘʥʠʭ ʊʇ; 

¶ ʩʠʥʪʝʟ. 

 

 

ʈʠʩʫʥʦʢ 13 ï ʉʭʝʤʘ ʤʝʪʦʜʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʙʣʠʚʦʩʪʽ ʥʘʚʝʜʝʥʠʭ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ.   

 

ʄʝʪʦʜʠ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ɼʽʘʣʦʛʦʚʽ ɸʚʪʦʤʘʪʠʯʥʽ 

ʇʨʷʤʝ 
ʜʦʢʫʤʝʥ-
ʪʫʚʘʥʥʷ 

ʇʘʨʘʤʝʪʨʠʯʥʝ 
ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʇʨʦʻʢʪʫʚʘʥʥʷ 
ʥʘ ʦʩʥʦʚʽ 
ʧʨʦʮʝʩʫ-
ʘʥʘʣʦʛʫ 

ʇʨʦʻʢʪʫʚʘʥʥʷ 
ʥʘ ʦʩʥʦʚʽ 
ʪʠʧʽʟʘʮʽʾ 

ʉʠʥʪʝʟ 


































































































































































































































































