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ʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʠʩʪʝʤ ʇʆ. 
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ʇʈɽɼʀʉʃʆɺʀɽ 

 

ʎʝʣʴ ʫʯʝʙʥʠʢʘ ð ʚʚʝʜʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʇʆ ʀʉ), ʦʩʥʦʚʘʥ-

ʥʳʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ CASE-ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʦʚ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠ 

ʦʪʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʘʚʪʦʨ ʩʪʨʝʤʠʣʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

¶ ʦʩʚʝʪʠʪʴ ʩ ʩʠʩʪʝʤʥʳʭ ʧʦʟʠʮʠʡ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ 

ʦʙʣʘʩʪʠ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ, 

ʥʝ ʫʛʣʫʙʣʷʷʩʴ ʚ ʠʭ ʜʝʪʘʣʠ, ʩ ʪʝʤ ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʯʠʪʘʪʝʣʷ ʮʝʣʦʩʪ-

ʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ (ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʫʯʝʙʥʠʢ ʤʦʛ ʙʳ 

ʧʨʝʚʨʘʪʠʪʴʩʷ ʚ ʤʥʦʛʦʪʦʤʥʫʶ ʵʥʮʠʢʣʦʧʝʜʠʶ); 

¶ ʟʘʧʦʣʥʠʪʴ ʧʨʦʙʝʣ, ʠʤʝʶʱʠʡʩʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʦ 

ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ; 

¶ ʫʯʝʩʪʴ ʦʬʠʮʠʘʣʴʥʦ ʫʪʚʝʨʞʜʝʥʥʳʝ ʠ ʧʨʠʟʥʘʥʥʳʝ ʜʝ-ʬʘʢʪʦ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʪʘʥʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʪʘʥʜʘʨʪ ISO 12207 çʇʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆè, ʥʘ 

ʢʦʪʦʨʦʤ ʙʘʟʠʨʫʶʪʩʷ ʧʦʯʪʠ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʩʦʟʜʘʥʠʷ ʇʆ; 

¶ ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʟʚʠʪʠʷ CASE-ʩʨʝʜʩʪʚ ʠ ʧʨʦʤʳh -

ʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ. 

ɺ ʥʦʚʦʤ ʠʟʜʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʘʚʪʦʨʦʤ ʚ ʫʯʝʙʥʦʤ ʧʨʦ-

ʮʝʩʩʝ, ʘ ʪʘʢʞʝ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʷʚʠʚʰʠʭʩʷ ʩ ʤʦʤʝʥʪʘ ʚʳʧʫʩʢʘ ʧʝʨʚʦʛʦ ʠʟ-

ʜʘʥʠʷ ʫʯʝʙʥʠʢʦʚ 2002 ʠ 2003 ʛ., ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʩʤʦʪʨʝʥʦ ʠ ʜʦʧʦʣʥʝʥʦ ʦʧʠ-

ʩʘʥʠʝ ʤʝʪʦʜʦʚ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ, ʜʦ-

ʙʘʚʣʝʥʳ ʥʦʚʳʝ ʨʘʟʜʝʣʳ ʠ ʧʨʠʤʝʨʳ, ʠʟʤʝʥʝʥʘ ʩʪʨʫʢʪʫʨʘ. 

ʋʯʝʙʥʠʢ ʧʦʜʛʦʪʦʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 351400 çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè, ʥʦ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʪʘʢʞʝ ʩʪʫʜʝʥʪʘʤʠ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʝʡ, ʩʚʟ̫ʘʥʥʳʤʠ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 
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ʦʙʝʩʧʝʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ 351500 çʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʘʜʤʠʥʠʩʪʨʠ-

ʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤè ʠ 010200 çʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥ-

ʬʦʨʤʘʪʠʢʘè. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ ʠ ʩʝʤʠ ʛʣʘʚ. 

ɺʦ ʚʚʝʜʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʩʧʦʩʦʙʳ ʨʘʟʨʝʰʝʥʠʷ. 

ɺ ʛʣʘʚʝ 1 ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʠ ʤʦʜʝʣʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ (ɾʎ) ʇʆ, 

ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʇʆ ʉʄʄ ʠ ʫʨʦʚʥʠ ʟʨʝʣʦʩʪʠ ʧʨʦ-

ʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʇʆ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ ʧʨʦʮʝʩʩʦʚ ʨʘʩʩʤʦʪʨʝʥʳ ʫʧʨʘʚʣʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʇʆ. 

ɻʣʘʚʘ 2 ʧʦʩʚʷʱʝʥʘ ʤʝʪʦʜʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ. ʈʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʇʆ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML. 

ɺ ʛʣʘʚʝ 3 ʜʘʥʳ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʧʝʮʠʬʠʢʘ-

ʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ð ʩʪʨʫʢʪʫʨʥʳʝ ʤʝʪʦʜʳ (ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʤʝʪʦʜ 

ARIS) ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ UML, ʘ ʚ ʛʣʘʚʝ 4 ð ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʇʆ ʥʘ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦ-

ʜʘ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʘʪʝʨʠʘʣʘ ʪʨʝʪʴʝʡ ʠ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚ ʧʦʩʪʨʦʝʥʘ ʥʘ ʤʝʪʦʜʠ-

ʯʝʩʢʦʡ ʙʘʟʝ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ Rational Uni-

fied Process, ʝʝ ʧʨʠʤʝʥʝʥʠʝ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʫʯʝʙʥʦʛʦ ʧʨʦʝʢʪʘ. 

ɻʣʘʚʘ 5 ʧʦʩʚʷʱʝʥʘ ʪʝʭʥʦʣʦʛʠʷʤ ʩʦʟʜʘʥʠʷ ʇʆ. ʇʨʠʚʦʜʠʪʩʷ ʩʠʩʪʝʤʘ ʧʦʥʷ-

ʪʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʇʆ, ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ, 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʪʝʭʥʦʣʦʛʠʠ, ʬʘʢʪʦʨʳ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠ-

ʤʝʨ ʪʝʭʥʦʣʦʛʠʠ Rational Unified Process. 

ɺ ʛʣʘʚʝ 6 ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʨʠʢʠ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʩʦʟʜʘʥʠʷ ʇʆ. 
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ɺ ʛʣʘʚʝ 7 ʦʙʩʫʞʜʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ 

ʩʦʟʜʘʥʠʷ ʇʆ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʠʭ ʨʝʩʫʨʩʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺ ʢʦʥʮʝ ʢʥʠʛʠ ʜʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʢʨʘʪʢʠʡ ʩʣʦʚʘʨʴ ʪʝʨ-

ʤʠʥʦʚ ʠ ʩʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʩʦʢʨʘʱʝʥʠʡ. 

ʇʦʜʛʦʪʦʚʢʘ ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʫʯʝʙʥʠʢʘ ʚʦ ʤʥʦʛʦʤ ʩʪʘʣʘ ʚʦʟʤʦʞʥʦʡ ʙʣʘʛʦ-

ʜʘʨʷ ʪʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʢʦʪʦʨʫʶ ʷ ʧʦʣʫʯʘʣ ʦʪ ʩʚʦʠʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʩʣʫʰʘʪʝʣʝʡ ð ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʠ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫ-

ʙʝʞʴʷ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʦʚ ʬʘʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʢʠʙʝʨʥʝʪʠ-

ʢʠ ʄɻʋ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʪʘʢʞʝ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʨʝʮʝʥʟʝʥʪʘʤ ð ʧʨʦʬʝʩʩʦ-

ʨʫ ɻʝʦʨʛʠʶ ʅʠʢʦʣʘʝʚʠʯʫ ʂʘʣʷʥʦʚʫ ʠ ʜʦʮʝʥʪʫ ɸʣʝʢʩʝʶ ɸʣʝʢʩʝʝʚʠʯʫ ʉʦʨʦʢʠʥʫ, 

ʚʟʷʚʰʠʤ ʥʘ ʩʝʙʷ ʪʨʫʜ ʧʨʦʯʠʪʘʪʴ ʨʫʢʦʧʠʩʴ ʠ ʩʜʝʣʘʚʰʠʤ ʨʷʜ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʟʘʤʝʯʘʥʠʡ. ʗ ʙʣʘʛʦʜʘʨʝʥ ʩʚʦʝʡ ʩʝʤʴʝ ð ʞʝʥʝ ʄʘʨʠʥʝ ʠ ʜʦʯʝʨʠ ɸʣʝʢʩʘʥʜʨʝ ʟʘ 

ʧʦʜʜʝʨʞʢʫ ʠ ʪʝʨʧʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥʠ ʧʨʦʷʚʠʣʠ ʚ ʧʝʨʠʦʜ ʥʘʧʠʩʘʥʠʷ ʢʥʠʛʠ.
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ɺɺɽɼɽʅʀɽ 

 

ʇʨʦʯʠʪʘʚ ʚʚʝʜʝʥʠʝ, ʚʳ ʫʟʥʘʝʪʝ: 

¶ ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʧʨʦʝʢʪʦʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

¶ ʂʘʢʦʚʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ. 

 

ʆʉʅʆɺʅʓɽ ʆʇʈɽɼɽʃɽʅʀʗ. 

ʉʀʉʊɽʄʅʓʁ ʇʆɼʍʆɼ  

ʂ ʇʈʆɽʂʊʀʈʆɺɸʅʀʖ ʇʆ 

 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʥʳʡ 

ʧʦʜʭʦʜ. ʇʦʜ ʩʣʦʚʦʤ çʩʠʩʪʝʤʘè ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶɦ ʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɺʝʩʴ ʤʠʨ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʩʣʦʞʥʫʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠ-

ʩʪʝʤ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʧʣʘʥʝʪʳ ʚ ʩʦ-

ʩʪʘʚʝ ʉʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ), ʩʠʩʪʝʤʳ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ (ʢʦʩʤʠʯʝʩʢʠʡ ʢʦʨʘʙʣʴ) 

ʠʣʠ ʩʚʝʨʭʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ (ʩʠʩʪʝʤʳ ʤʦʣʝʢʫʣʷʨʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʘʭ). ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʇʆ, ʧʦ ʩʚʦʝʡ 

ʩʣʦʞʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʥʠʤʘʶʪ ʩʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ. ʅʘʧʨʠʤʝʨ, ʚʩʝʤʠʨʥʘʷ 

ʪʝʣʝʬʦʥʥʘʷ ʩʝʪʴ ʩʦʜʝʨʞʠʪ ʜʝʩʷʪʢʠ ʠʣʠ ʜʘʞʝ ʩʦʪʥʠ ʪʳʩʷʯ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ, ʦʜ-

ʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʵʪʠʭ ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʥʝ ʠʜʝʪ ʥʠ ʚ ʢʘʢʦʝ ʩʨʘʚ-

ʥʝʥʠʝ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʦʣʝʢʫʣ ʜʘʞʝ ʚ ʥʝʙʦʣʴʰʦʤ ʩʪʘʢʘʥʝ ʚʦʜʳ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʱʝʡ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʢʘʢ ʩʠʩʪʝʤʳ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ð ʵʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʣʶʙʦʡ 

ʧʨʠʨʦʜʳ ʢʘʢ ʩʠʩʪʝʤ, ʢʦʪʦʨʘʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ: 

¶ ʨʘʩʢʨʳʪʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʲʝʢʪʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʤʝʭʘʥʠʟʤʦʚ; 
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¶ ʚʳʷʚʣʝʥʠʝ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʪʠʧʦʚ ʩʚʷʟʝʡ ʦʙʲʝʢʪʘ; 

¶ ʩʚʝʜʝʥʠʝ ʵʪʠʭ ʩʚʷʟʝʡ ʚ ʝʜʠʥʫʶ ʢʘʨʪʠʥʫ. 

ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʣʦʞʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʚʠʜʝ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʬʠʢʩʠʨʦʚʘʪʴ 

ʮʝʣʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ, ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ. 

ʇʆ ʢʘʢ ʩʠʩʪʝʤʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʧʦʜʩʠʩʪʝʤʦʡ ʥʝʢʦʪʦʨʦʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ). ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʪʘʥʜʘʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 351400 

çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ: 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ; 

¶ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʭʨʘʥʝʥʠʷ, ʘʥʘʣʠʟʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʧʝʮʠʬʠʢʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ; 

¶ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʨʝʰʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ, ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʠ ʜʝʥʝʞʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʨʘʟʣʠʯʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, 

ʀʉ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ: 

¶ ʩʠʩʪʝʤʘ ʙʘʟ ʜʘʥʥʳʭ (ʙʘʟʘ ʜʘʥʥʳʭ (ɹɼ) ʚʤʝʩʪʝ ʩ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘ-

ʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ)); 

¶ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʧʝʨʩʦʥʘʣ; 

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ (ʥʦʨʤʘʪʠʚʥʦʝ) ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ. 

ʊʘʢʘʷ ʀʉ ʬʫʥʢʮʠʦʥʠʨʫʝʪ: ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʫʨʦʚʥʝ ʤʠʨʦʚʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ, ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘ-

ʥʠʟʘʮʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; ʚ ʦʨʛʘʥʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʤʠʥʠʩʪʝʨʩʪʚʘʭ, ʚʝʜʦʤ-

ʩʪʚʘʭ ʠ ʧʦʜʯʠʥʝʥʥʳʭ ʠʤ ʦʨʛʘʥʠʟʘʮʠʷʭ; ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʙʘʥʢʦʚʩʢʠʭ, ʥʘʣʦʛʦ-

ʚʳʭ ʫʯʨʝʞʜʝʥʠʷʭ; ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʨʘʟʣʠʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ ʬʦʨ-

ʤ ;r ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʘ ʩʪʨʘʥʳ ʠʣʠ ʨʝʛʠʦʥʘ. 
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ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʘʙʦʨ ʢʦʤ-

ʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʨʦʮʝʜʫʨ ʠ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ 

ʜʘʥʥʳʭ. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʀʥʩʪʠʪʫʪʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ (Project Management In-

stitute, PMI ), ʧʨʦʝʢʪ ð ʵʪʦ ʚʨʝʤʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʩ ʮʝʣʴʶ 

ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʫʩʣʫʛʠ. ɺ ʣʶʙʦʡ ʠʥʞʝʥʝʨʥʦʡ ʜʠʩʮʠʧʣʠʥʝ 

ʧʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʦʙʳʯʥʦ ʧʦʥʠʤʘʝʪʩʷ ʥʝʢʠʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʳ ʠʱʝʤ ʧʫʪʠ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʦʙʝʩʧʝʯʠ-

ʚʘʷ ʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɺ ʢʦʥʪʝʢʩʪʝ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʮʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʢ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ: 

¶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʜʘʥʥʳʤ (ʚʦʟʤʦʞʥʦ, ʥʝʬʦʨʤʘʣʴʥʳʤ) ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʩʧʝʮʠʬʠʢʘʮʠʷʤ; 

¶ ʩʦʛʣʘʩʦʚʘʥʘ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʥʘʢʣʘʜʳʚʘʝʤʳʤʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; 

¶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʷʚʥʳʤ ʠ ʥʝʷʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʢʘ-

ʯʝʩʪʚʘʤ ʠ ʧʦʪʨʝʙʣʝʥʠʶ ʨʝʩʫʨʩʦʚ; 

¶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʷʚʥʳʤ ʠ ʥʝʷʚʥʳʤ ʢʨʠʪʝʨʠʷʤ ʜʠʟʘʡʥʘ ʧʨʦʜʫʢʪʘ; 

¶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʩʘʤʦʤʫ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ, ʪʘʢʠʤ, 

ʥʘʧʨʠʤʝʨ, ʢʘʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʜʨʫʛʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ ʮʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʚʳʷʚʣʝʥʠʝ ʷʩʥʦʡ ʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ, ʥʘʟʳʚʘʝʤʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʩʠ-

ʩʪʝʤʳ. ʇʨʦʝʢʪ ʝʩʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʧʨʦʜʫʢʪ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʨʦʝʢ-

ʪʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʯʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʪʨʝʙʦʚʘʥʠʡ. ɽʛʦ ʧʨʦʜʫʢʪʘʤʠ 

ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ, ʩʙʘʣʘʥʩʠ-

ʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠ ʥʘʤʝʪʠʪʴ ʩʭʝʤʫ ʨʝʘʣʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʧʨʦʝʢʪʦʤ ʇʆ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʧʝʮʠ-

ʬʠʢʘʮʠʡ ʇʆ (ʚʢʣʶʯʘʶʱʠʭ ʤʦʜʝʣʠ ʠ ʧʨʦʝʢʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ), ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʠʭ ʩʦʟʜʘʥʠʝ ʇʆ ʚ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʨʝʜʝ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʡ 

ʇʆ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʤʫ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ ʩʚʦʜʠʪʩʷ ʢ ʧʦ-
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ʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʫʪʦʯʥʝʥʠʶ ʝʛʦ ʩʧʝʮʠʬʠʢʘʮʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ 

ʩʦʟʜʘʥʠʷ ʇʆ. 

 

ʆʉʅʆɺʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʆɽʂʊʆɺ  

ʉʆɺʈɽʄɽʅʅʓʍ ʉʀʉʊɽʄ ʇʆ 

 

ʀʥʜʫʩʪʨʠʷ ʇʆ ʥʘʯʘʣʘ ʟʘʨʦʞʜʘʪʴʩʷ ʚ ʩʝʨʝʜʠʥʝ 50-ʭ ʛʦʜʦʚ XIX  ʚ., ʦʜʥʘʢʦ 

ʧʦʯʪʠ ʜʦ ʢʦʥʮʘ 60-ʭ ʝʡ ʥʝ ʫʜʝʣʷʣʦʩʴ ʩʝʨʴʝʟʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʜʦʣʷ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʙʠʟʥʝʩʝ ʙʳʣʘ ʩʣʠʰʢʦʤ ʤʘʣʘ. ɺ 1970 ʛ. ʛʦʜʦʚʦʡ ʦʙʦʨʦʪ ʚʩʝʭ 

ʬʠʨʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ ʚ ʉʐɸ ʥʝ ʧʨʝʚʳʰʘʣ 1/2 ʤʣʨʜ ʜʦʣʣ. - ʦʢʦʣʦ 3,7% ʚʩʝʛʦ 

ʦʙʦʨʦʪʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʙʠʟʥʝʩʘ. ʉʝʨʴʝʟʥʳʡ ʨʦʩʪ ʥʘʯʘʣʩʷ ʚ 70-ʭ ʛʦʜʘʭ XX ʚ., 

ʥʘʯʠʥʘʷ ʩ ʧʨʠʥʷʪʦʛʦ ʬʠʨʤʦʡ IBM ʚ 1969 ʛ. ʨʝʰʝʥʠʷ ʦ ʨʘʟʚʷʟʳʚʘʥʠʠ ʮʝʥ (ʨʘʟ-

ʜʝʣʴʥʦʤ ʥʘʟʥʘʯʝʥʠʠ ʮʝʥ ʥʘ ʘʧʧʘʨʘʪʫʨʫ, ʇʆ ʠ ʫʩʣʫʛʠ), ʠ ʧʨʦʜʦʣʞʠʣʩʷ ʜʦ ʢʦʥʮʘ 

ʜʝʢʘʜʳ ʠ ʧʦʷʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʂ1979 ʛ. ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʧʨʦ-

ʜʘʞ ʬʠʨʤ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ ʚ ʉʐɸ ʩʦʩʪʘʚʣʷʣ ʦʢʦʣʦ $2 ʤʣʨʜ. ɺ 80-ʭ ʛʦʜʘʭ 

ʨʦʩʪ ʩʦʩʪʘʚʣʷʣ 20% ʚ ʛʦʜ ʠ ʙʦʣʝʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʜʦʚʳʝ ʜʦʭʦʜʳ ʬʠʨʤ ʚʳʨʦʩ-

ʣʠ ʜʦ $10 ʤʣʨʜ. ʢ 1982 ʛ. ʠ $25 ʤʣʨʜ. ʢ 1985 ʛ. ʉʝʛʦʜʥʷ ʦʙʱʠʡ ʦʙʲʝʤ ʧʨʦʜʘʞ 

ʇʆ ʧʨʝʚʳʰʘʝʪ $100 ʤʣʨʜ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʇʆ ʩʝʛʦʜʥʷ ð ʢʨʫʧʥʝʡʰʘʷ ʦʪʨʘʩʣʴ 

ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʚ ʢʦʪʦʨʦʡ ʟʘʥʷʪʦ ʦʢʦʣʦ ʪʨʝʭ ʤʠʣʣʠʦʥʦʚ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʥʘʟʳʚʘʶʱʠʭ ʩʝʙʷ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ, ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʇʆ ʠ ʪ.ʧ. ɽʱʝ ʥʝʩʢʦʣʴʢʦ 

ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ ʟʘʥʠʤʘʶʪ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʱʠʝ ʦʪ ʙʣʘʛʦʧʦ-

ʣʫʯʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʣʠʙʦ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʇʆ, ʪʘʢʠʭ, ʢʘʢ ʢʦʨʧʦʨʘʮʠʠ Microsoft ʠʣʠ IBM. 

ʅʘʢʦʧʣʝʥʥʳʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʇʆ ʧʦʢʘʟʳʚʘ-

ʝʪ, ʯʪʦ ʵʪʦ ʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʘʷ, ʪʨʫʜʦʝʤʢʘʷ ʠ ʜʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʪʨʝʙʫʶʱʘʷ ʚʳ-

ʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʝʨʝʜʢʦ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʠʥʪʫʠʪʠʚʥʦʤ ʫʨʦʚʥʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʢʫʩʩʪʚʝ, ʧʨʘʢʪʠ-

ʯʝʩʢʦʤ ʦʧʳʪʝ, ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʢʘʭ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʦ-

ʚʝʨʢʘʭ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʇʆ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʠ 
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ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʇʆ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʠʣʠ 

ʫʪʦʯʥʷʶʪʩʷ, ʯʪʦ ʝʱʝ ʙʦʣʝʝ ʫʩʣʦʞʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʪʘʢʠʭ ʩʠ-

ʩʪʝʤ. 

ʏʪʦʙʳ ʧʦʥʷʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʩʣʦʞʥʦʛʦ ʇʆ ʦʪ ʦʙʳʯʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ, ʨʘʩʩʤʦʪʨʠʤ ʨʠʩ. ɺ.1
1
. 

ɺ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʨʠʩʫʥʢʘ ʥʘʭʦʜʠʪʩʷ ʧʨʦʛʨʘʤʤʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʟʘʚʝʨ-

ʰʝʥʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʟʘʧʫʩʢʘ ʪʦʣʴʢʦ ʩʚʦʠʤ ʘʚʪʦʨʦʤ ʠ ʪʦʣʴʢʦ ʚ 

ʪʦʡ ʩʠʩʪʝʤʝ, ʛʜʝ ʦʥʘ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ. 

ʇʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚʥʠʟ ʯʝʨʝʟ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʛʨʘʥʠʮʫ ʧʨʦʛʨʘʤʤʘ ʧʨʝʚʨʘ-

ʱʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. ʕʪʦ ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʫʶ ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦ-

ʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ, ʚʦʟʤʦʞʥʦ, ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, 

ʩʦʧʨʦʚʦʞʜʘʪʴ, ʪ.ʝ. ʚʥʦʩʠʪʴ ʚ ʥʝʝ ʨʘʟʣʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʘʥʥʳʤʠ. 

 

ʈʠʩ. ɺ.1. ʆʪʣʠʯʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪ ʧʨʦʛʨʘʤʤ r

 

ʊʘʢʫʶ ʧʨʦʛʨʘʤʤʫ ʥʫʞʥʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ 

ʝʝ ʥʘʜʝʞʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪ- 

                                                      
1
 ɹʨʫʢʩ ʌ. ʄʠʬʠʯʝʩʢʠʡ ʯʝʣʦʚʝʢʦ-ʤʝʩʷʮ, ʠʣʠ ʢʘʢ ʩʦʟʜʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ: ʇʝʨ. 

ʩ ʘʥʛʣ. ð ʉʇʙ.: ʉʠʤʚʦʣ-ʇʣʶʩ, 1999. 
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ʨʦʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʜʠʘʧʘʟʦʥʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʘʪʴ ʵʪʠ ʧʨʠʤʝʨʳ ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʢʦʥʝʮ, ʨʘʟʚʠ-

ʪʠʝ ʧʨʦʛʨʘʤʤʳ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʇʨʦʜʫʢʪ ʪʨʝʙʫʝʪ ʩʦʟʜʘʥʠʷ ʧʦʜʨʦʙʥʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʤʦʛ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ. ʆʧʳʪ ʛʦʚʦʨʠʪ, ʯʪʦ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʩʪʦʠʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚʪʨʦʝ ʜʦʨʦʞʝ, ʯʝʤ ʧʨʦʩʪʦ ʦʪʣʘ-

ʞʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩ ʪʘʢʦʡ ʞʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. 

ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʧʨʦʛʨʘʤʤʘ ʩʪʘʥʦʚʠʪʩʷ ʢʦʤʧʦʥʝʥ-

ʪʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ-

ʱʠʭ ʧʨʦʛʨʘʤʤ, ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʦ ʬʫʥʢʮʠʷʤ ʠ ʬʦʨʤʘʪʘʤ ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʡ ʜʣʷ ʨʝʰʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʟʘʜʘʯ. ʏʪʦʙʳ ʩʪʘʪʴ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʩʦʦʙʱʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʜʦʣʞʥʳ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʥʪʝʨʬʝʡʩʘʤ. ʇʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝ-

ʩʫʨʩʳ - ʦʙʲʝʤ ʧʘʤʷʪʠ, ʚʥʝʰʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʦʮʝʩʩʦʨʥʦʝ ʚʨʝʤʷ. ʅʘʢʦʥʝʮ, ʧʨʦ-

ʛʨʘʤʤʫ ʥʫʞʥʦ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʚʤʝʩʪʝ ʩ ʧʨʦʯʠʤʠ ʩʠʩʪʝʤʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦ 

ʚʩʝʭ ʩʦʯʝʪʘʥʠʷʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʩʪʨʝʪʠʪʴʩʷ. ʕʪʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʙʦʣʴʰʠʤ ʧʦ ʦʙʲʝʤʫ, ʧʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʪʝʩʪʠʨʫʝʤʳʭ ʩʣʫʯʘʝʚ ʨʘʩʪʝʪ ʵʢʩʧʦ-

ʥʝʥʮʠʘʣʴʥʦ. ʆʥʦ ʪʘʢʞʝ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʢʘʢ ʩʢʨʳʪʳʝ ʦʰʠʙʢʠ ʚʳ-

ʷʚʣʷʶʪʩʷ ʧʨʠ ʥʝʦʞʠʜʘʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʦʪʣʘʞʠʚʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʂʦʤʧʦʥʝʥʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʦʠʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚʪʨʦʝ ʜʦʨʦʞʝ, ʯʝʤ 

ʘʚʪʦʥʦʤʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩ ʪʝʤʠ ʞʝ ʬʫʥʢʮʠʷʤʠ. ʉʪʦʠʤʦʩʪʴ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ, 

ʝʩʣʠ ʚ ʩʠʩʪʝʤʝ ʤʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʥʘʭʦʜʠʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. 

ʆʪ ʦʙʳʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʥ ʦʪʣʠʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʦʪʥʦʰʝʥʠ-

ʷʭ ʠ ʩʪʦʠʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʚ ʜʝʚʷʪʴ ʨʘʟ ʜʦʨʦʞʝ. ʀʤʝʥʥʦ ʪʘʢʦʡ 

ʧʨʦʜʫʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʇʆ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ. 

ɺ 1975 ʛ. ʌʨʝʜʝʨʠʢ ɹʨʫʢʩ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʩʚʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʦ ʪʝʤ ʚʨʝ-

ʤʝʥʘʤ ʦʧʳʪ ʨʫʢʦʚʦʜʩʪʚʘ ʢʨʫʧʥʝʡʰʠʤ ʧʨʦʝʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠ-
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ʩʪʝʤʳ OS/360, ʦʧʨʝʜʝʣʠʣ ʧʝʨʝʯʝʥʴ ʥʝʦʪʲʝʤʣʝʤʳʭ ʩʚʦʡʩʪʚ ʇʆ: ʩʣʦʞʥʦʩʪʴ, ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʩʪʴ, ʠʟʤʝʥʷʝʤʦʩʪʴ ʠ ʥʝʟʨʠʤʦʩʪʴ. 

ʉʣʦʞʥʦʩʪʴ. ɹʣʘʛʦʜʘʨʷ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠ ʥʝʩʭʦʞʝʩʪʠ ʩʚʦʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘ-

ʩʪʝʡ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʊʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

(ʥʘʧʨʠʤʝʨ, ʢʦʤʧʴʶʪʝʨʦʚ), ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʵʣʝʤʝʥʪʳ. 

ʉʘʤʠ ʢʦʤʧʴʶʪʝʨʳ ʩʣʦʞʥʝʝ, ʯʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ. ʂʦʣʠʯʝʩʪʚʦ ʠʭ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʯʝʥʴ ʚʝʣʠʢʦ, ʧʦʵʪʦʤʫ ʠʭ ʪʘʢ 

ʪʨʫʜʥʦ ʧʦʥʠʤʘʪʴ, ʦʧʠʩʳʚʘʪʴ ʠ ʪʝʩʪʠʨʦʚʘʪʴ. ʋ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʢʦʣʠʯʝʩʪʚʦ 

ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʥʘ ʧʦʨʷʜʢʠ ʚʝʣʠʯʠʥ ʧʨʝʚʳʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʦʥ̫ʠʡ 

ʢʦʤʧʴʶʪʝʨʦʚ. 

ɸʥʘʣʦʛʠʯʥʦ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʇʆ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʫʚʝʣʠʯʝʥʠʝ ʚ ʨʘʟʤʝʨʝ 

ʪʝʭ ʞʝ ʩʘʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʣʠ-

ʥʝʡʥʳʤ ʦʙʨʘʟʦʤ, ʠ ʩʣʦʞʥʦʩʪʴ ʮʝʣʦʛʦ ʪʘʢʞʝ ʚʦʟʨʘʩʪʘʝʪ ʥʝʣʠʥʝʡʥʦ. 

ʉʣʦʞʥʦʩʪʴ ʇʆ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ, ʘ ʥʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ. 

ʇʦʵʪʦʤʫ ʧʦʧʳʪʢʠ ʦʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʲʝʢʪʦʚ, ʘʙʩʪʨʘʛʠʨʫʷʩʴ ʦʪ ʠʭ ʩʣʦʞ-

ʥʦʩʪʠ, ʧʨʠʚʦʜʷʪ ʢ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʶ ʠ ʦʪ ʠʭ ʩʫʱʥʦʩʪʠ. ʄʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ ʟʘ 

ʪʨʠ ʩʪʦʣʝʪʠʷ ʜʦʩʪʠʛʣʠ ʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ, ʩʦʟʜʘʚʘʷ ʫʧʨʦʱʝʥʥʳʝ ʤʦʜʝʣʠ ʩʣʦʞ-

ʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʧʦʣʫʯʘʷ ʠʟ ʵʪʠʭ ʤʦʜʝʣʝʡ ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʚʝʨʷʷ ʠʭ 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ. ʕʪʦ ʫʜʘʚʘʣʦʩʴ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ, ʠʛʥʦʨʠʨʦʚʘʚ-

ʰʘʷʩʷ ʚ ʤʦʜʝʣʷʭ, ʥʝ ʙʳʣʘ ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ ʷʚʣʝʥʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ 

ʨʘʙʦʪʘʝʪ, ʢʦʛʜʘ ʩʣʦʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʫʱʥʦʩʪʴʶ. 

ʄʥʦʛʠʝ ʪʨʫʜʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʩʣʝʜʫʶʪ ʠʟ ʵʪʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʝʝ ʥʝʣʠ-

ʥʝʡʥʦʛʦ ʨʦʩʪʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʟʤʝʨʘ. ʉʣʦʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʪʨʫʜʥʦ-

ʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ, ʯʪʦ ʚʝʜʝʪ ʢ 

ʦʰʠʙʢʘʤ ʚ ʧʨʦʜʫʢʪʝ, ʧʨʝʚʳʰʝʥʠʶ ʩʪʦʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ, ʟʘʪʷʛʠʚʘʥʠʶ ʚʳʧʦʣ-

ʥʝʥʠʷ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪ. ʉʣʦʞʥʦʩʪʴ ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʪʨʫʜʥʦʩʪʠ ʧʦʥʠʤʘʥʠʷ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ ʧʨʦʛʨʘʤʤ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʠʭ ʥʘʜʝʞʥʦʩʪʠ. ʉʣʦʞ-

ʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʚʠʪʠʝ ʇʆ ʠ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ ʬʫʥʢʮʠʡ. 
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ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʦʚʦʝ ʇʆ ʜʦʣʞʥʦ ʩʦʛʣʘʩʦʚʳʚʘʪʩɹʷ ʩ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʣʦʞʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ 

ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ, ʠ ʵʪʫ ʧʨʦʙʣʝʤʫ 

ʥʝʚʦʟʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʜʝʣʢʠ ʇʆ. 

ʀʟʤʝʥʷʝʤʦʩʪʴ. ʇʆ ʧʦʩʪʦʷʥʥʦ ʧʦʜʚʝʨʞʝʥʦ ʠʟʤʝʥʝʥʠʷʤ. ʂʦʥʝʯʥʦ, ʵʪʦ ʦʪ-

ʥʦʩʠʪʩʷ ʠ ʢ ʟʜʘʥʠʷʤ, ʘʚʪʦʤʦʙʠʣʷʤ, ʢʦʤʧʴʶʪʝʨʘʤ. ʅʦ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʚʝʱʠ ʨʝʜ-

ʢʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷʤ ʧʦʩʣʝ ʠʟʛʦʪʦʚʣʝʥʠʷ. ʀʭ ʟʘʤʝʥʷʶʪ ʥʦʚʳʝ ʤʦʜʝʣʠ, 

ʠʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʝʨʠʡʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʪʦʛʦ ʞʝ ʙʘʟʦʚʦʛʦ ʧʨʦʝʢʪʘ. ʀʟʤʝʥʝʥʠʷ ʟʜʝʩʴ ʩʣʫʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ, ʯʝʤ 

ʤʦʜʠʬʠʢʘʮʠʷ ʨʘʙʦʪʘʶʱʝʛʦ ʇʆ. 

ʆʪʯʘʩʪʠ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ, ʯʪʦ ʇʆ ʛʦʨʘʟʜʦ ʣʝʛʯʝ ʠʟʤʝʥʠʪʴ. ɿʜʘʥʠʷ 

ʪʦʞʝ ʧʝʨʝʩʪʨʘʠʚʘʁ ʪʩʷ, ʥʦ ʧʨʠʟʥʘʚʘʝʤʘʷ ʚʩʝʤʠ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʡ 

ʫʤʝʨʷʝʪ ʟʘʧʨʦʩʳ ʵʥʪʫʟʠʘʩʪʦʚ. 

ɺʩʝ ʫʜʘʯʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʟʤʝʥʝʥʠʷʤ. ʇʨʠ ʵʪʦʤ 

ʜʝʡʩʪʚʫʶʪ ʜʚʘ ʧʨʦʮʝʩʩʘ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʪʦʣʴʢʦ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʦʣʴʟʘ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʯʠʥʘʶʪʩʷ ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʝʛʦ ʥʘ ʛʨʘʥʠ ʠʣʠ ʟʘ ʧʨʝ-

ʜʝʣʘʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʦʙʣʘʩʪʠ. ʊʨʝʙʦʚʘʥʠʝ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʡ ʠʩʭʦʜʠʪ, ʚ 

ʦʩʥʦʚʥʦʤ, ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʦʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʠ 

ʠʟʦʙʨʝʪʘʶʪ ʜʣʷ ʥʝʛʦ ʥʦʚʳʝ ʧʨʠʤʝʥʝʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʫʜʘʯʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʞʠʚʝʪ ʜʦʣʴʰʝ ʦʙʳʯʥʦʛʦ ʩʨʦʢʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʤʧʴʶʪʝʨʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʦʥ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣ ʩʦʟʜʘʥ. ʇʨʠ-

ʭʦʜʷʪ ʥʦʚʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʠ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʛʣʘʩʦʚʘʥʘ ʩ ʠʭ ʚʦʟʤʦʞ-

ʥʦʩʪʷʤʠ. 

ʂʦʨʦʯʝ ʛʦʚʦʨʷ, ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʨʝʜʳ ʧʨʠʣʦʞʝʥʠʡ, 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʟʘʢʦʥʦʚ ʠ ʢʦʤʧʴʶʪʝʨʦʚ. ɺʩʝ ʦʥʠ ʥʝʧʨʝʨʳʚʥʦ ʤʝʥʷʶʪʩʷ, ʠ ʠʭ 

ʠʟʤʝʥʝʥʠʷ ʥʝʠʟʙʝʞʥʦ ʪʨʝʙʫʶʪ ʠʟʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʅʝʟʨʠʤʦʩʪʴ. ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʥʝʚʠʜʠʤ. ɼʣʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʘʙʩʪʨʘʢʮʠʠ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʣʘʥ ʟʜʘʥʠʷ ʧʦ-

ʤʦʛʘʝʪ ʘʨʭʠʪʝʢʪʦʨʫ ʠ ʟʘʢʘʟʯʠʢʫ ʦʮʝʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʤʝ-

ʱʝʥʠʷ, ʚʠʜʳ. ʉʪʘʥʦʚʷʪʩʷ ʦʯʝʚʠʜʥʳʤʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʫʧʫʱʝ-
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ʥʠʷ. ʄʘʩʰʪʘʙʥʳʝ ʯʝʨʪʝʞʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʠ ʦʙʲʝʤʥʳʝ ʤʦʜʝʣʠ ʤʦʣʝʢʫʣ, 

ʙʫʜʫʯʠ ʘʙʩʪʨʘʢʮʠʷʤʠ, ʩʣʫʞʘʪ ʪʦʡ ʞʝ ʮʝʣʠ. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʨʝʘʣʴʥʦʩʪʴ ʦʪʨʘʞʘ-

ʝʪʩʷ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʘʙʩʪʨʘʢʮʠʠ. 

ʈʝʘʣʴʥʦʩʪʴ ʇʆ ʥʝ ʚʩʪʨʘʠʚʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦ-

ʵʪʦʤʫ ʫ ʥʝʛʦ ʥʝʪ ʛʦʪʦʚʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ 

ʤʝʩʪʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʨʪʦʡ, ʢʨʝʤʥʠʝʚʳʝ ʤʠʢʨʦʩʭʝʤʳ ð ʜʠʘʛʨʘʤʤʘʤʠ, 

ʢʦʤʧʴʶʪʝʨʳ ð ʩʭʝʤʘʤʠ ʩʦʝʜʠʥʝʥʠʡ. ʇʨʠ ʧʦʧʳʪʢʝ ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʳ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʥʝ ʦʜʠʥ, ʘ ʥʝʩʢʦʣʴʢʦ ʥʝ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʛʨʘʬʦʚ, ʥʘʣʦʞʝʥʥʳʭ ʦʜʠʥ ʥʘ ʜʨʫʛʦʡ. 

ʅʝʟʨʠʤʦʩʪʴ ʇʆ ʥʝ ʪʦʣʴʢʦ ʟʘʪʨʫʜʥʷʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ, ʥʦ ʠ ʩʝʨʴʝʟʥʦ ʟʘʪʨʫʜʥʷʝʪ ʦʙʱʝʥʠʝ ʤʝʞʜʫ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʧʨʦʝʢʪʳ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝ-

ʨʠʟʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʨʠʩ. ɺ.2. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʚʥʝʜʨʝʥʠʷ: 

¶ ʩʪʨʫʢʪʫʨʥʘʷ ʩʣʦʞʥʦʩʪʴ (ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʨʛʘ-

ʥʠʟʘʮʠʠ) ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʴ; 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ (ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʷ ʠ ʙʦʣʴʰʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʝʡ; ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞ-

ʜʫ ʥʠʤʠ); 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʣʦʞʥʦʩʪʴ (ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ (ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ, ʤʝʩʪʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, 

ʦʨʛʘʥʠʟʘʮʠʠ-ʧʘʨʪʥʝʨʳ), ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʦʨʤʳ ʠ ʬʦʨʤʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʣʦʞʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ð ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʫʱʥʦʩʪʝʡ ʠ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʥʠʤʠ), ʩʣʦʞʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ;  

¶ ʩʣʦʞʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʚʝʜʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʘʭ, ʥʝ-

ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʠ ʧʦʣʠʪʠʢʠ) ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ (ʩʪʨʫʢʪʫʨʥʳʝ 

ʨʝʦʨʛʘʥʠʟʘʮʠʠ, ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ). 
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ʈʠʩ. ɺ.2. ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʠʩʪʝʤ 

 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʇʆ: 

¶ ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʤʢʘʭ ʦʜ-

ʥʦʛʦ ʧʨʦʝʢʪʘ; 

¶ ʚʳʩʦʢʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʥʘʣʠʯʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʪʝʩʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʦʜʩʠʩʪʝʤ), ʠʤʝʶʱʠʭ ʩʚʦʠ ʣʦ-

ʢʘʣʴʥʳʝ ʟʘʜʘʯʠ ʠ ʮʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, 

ʧʨʝʜʲʷʚʣʷʶɦ ʠʭ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʝʞʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʠ ʧʨʠʣʦʞʝʥʠʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʩʠʩʪʝʤ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝh ʝʥʠʡ), ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʟʘʧʨʦʩʳ ʢ ʜʘʥʥʳʤ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ); 
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¶ ʦʪʩʫʪʩʪʚʠʝ ʧʦʣʥʳʭ ʘʥʘʣʦʛʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ, ʚʳ-

ʩʦʢʘʷ ʜʦʣʷ ʚʥʦʚʴ ʨʘʟʨʘʙʘʪʚrʘʝʤʦʛʦ ʇʆ; 

¶ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

(ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʇʆ), ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʨʘʟʣʠʯʥʦʡ ʩʨʝ-

ʜʝ (ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʤʠʥʠʢʦʤʧʴʶʪʝʨʳ, ʤʵʡʥʬʨʝʡʤʳ), ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʠ ʚʥʦʚʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ; 

¶ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚʥʝʜʨʝʥʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʠ ʥʝʦʜʥʦʨʦʜʥʘʷ ʩʨʝʜʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʉʋɹɼ, ʦʧʝʨʘ-

ʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʘʧʧʘʨʘʪʥʳʝ ʧʣʘʪʬʦʨʤʳ); 

¶ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʰʥʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʘʮʠʡ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʪʘʤʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ (ʥʘʣʦʛʦʚʘʷ ʩʣʫʞʙʘ, ʥʘʣʦʛʦ-

ʚʘʷ ʧʦʣʠʮʠʷ, ɻʦʩʩʪʘʥʜʘʨʪ, ɻʦʩʢʦʤʩʪʘʪ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ, ʄɺɼ, 

ʤʝʩʪʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ). 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʇʆ: 

¶ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ: ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ 

ʫʧʨʘʚʣʷʝʤʘʷ ʨʘʟʨʘʙʦʪʢʘ ʪʠʨʘʞʠʨʫʝʤʦʛʦ ʇʆ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʠʣʦʪ-

ʥʳʝ ʧʨʦʝʢʪʳ, ʠʥʠʮʠʘʪʠʚʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʝʢʪʳ ʩ ʫʯʘʩʪʠʝʤ ʢʘʢ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢ ʠ ʩʪʦʨʦʥʥʠʭ ʢʦʤʧʘʥʠʡ ʥʘ ʢʦʥʪʨʘʢʪʥʦʡ ʦʩ-

ʥʦʚʝ; 

¶ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʦʚ (ʩ 

ʨʘʟʥʦʨʦʜʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ), ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ (ʙʦʣʝʝ 100 

ʯʝʣʦʚʝʢ), ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʠ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ ʧʦ ʫʨʦʚʥʶ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʩʣʦʞʠʚʰʠʤʩʷ ʪʨʘʜʠʮʠʷʤ ʠ ʦʧʳʪʫ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ; 

¶ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʥʘ-

ʯʠʪʝʣʥɹʘʷ ʚʨʝʤʝʥʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʨʦʝʢʪʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʤʘʩʰʪʘʙʘʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ-ʟʘʢʘʟʯʠʢʘ, ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʛʦʪʦʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʝʝ 
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ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢ ʚʥʝʜʨʝʥʠʶ ʇʆ ʠ ʥʝʩʪʘʙʠʣʥɹʦʩʪʴʶ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʧʨʦʝʢʪʘ;  

¶ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʘ ʢ ʫʨʦʚʥʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ (ʥʘʣʠʯʠʝ ʩʝʨʪʠʬʠʢʘʮʠʠ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʤrʠ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ). 

 

ʆʉʅʆɺʅʓɽ ʇʈʆɹʃɽʄʓ  

ʉʆɺʈɽʄɽʅʅʓʍ ʇʈʆɽʂʊʆɺ ʇʆ 

 

ɺ ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚ ʉʐɸ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʷʚʣʝʥʠʝ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çsoftware crisisè (ʢʨʠʟʠʩ ʇʆ). ʕʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʝ 

ʧʨʦʝʢʪʳ ʩʪʘʣʠ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʦʪʩʪʘʚʘʥʠʝʤ ʦʪ ʛʨʘʬʠʢʘ ʠʣʠ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʩʤʝ-

ʪʳ ʨʘʩʭʦʜʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʥʝ ʦʙʣʘʜʘʣ ʪʨʝʙʫʝʤʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳ-

ʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʝʛʦ ʙʳʣʘ ʥʠʟʢʘ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝ ʫʩʪʨʘʠʚʘʣʦ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʟʦʨʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʚʝʜʫʱʠʤʠ ʟʘʨʫʙʝʞʥʳʤʠ ʘʥʘʣʠʪʠʢʘʤʠ, ʧʦʢʘʟʳʚʘʣʠ ʥʝ ʩʣʠʰʢʦʤ ʦʙʥʘʜʝʞʠʚʘʶ-

ʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʧʨʠʤʝʨ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 1995 ʛ. 

ʢʦʤʧʘʥʠʝʡ Standish Group, ʢʦʪʦʨʘʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʘ ʨʘʙʦʪʫ 364 ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʢʦʨʧʦʨʘʮʠʡ ʠ ʠʪʦʛʠ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʝʝ 23 ʪʳʩ. ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪ-

ʢʦʡ ʇʆ, ʚʳʛʣʷʜʝʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʪʦʣʴʢʦ 16,2% ʟʘʚʝʨʰʠʣʠʩʴ ʚ ʩʨʦʢ, ʥʝ ʧʨʝʚʳʩʠʣʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʡ ʙʶʜ-

ʞʝʪ ʠ ʨʝʘʣʠʟʦʚʘʣʠ ʚʩʝ ʪʨʝʙʫʝʤʳʝ ʬʫʥʢʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ; 

¶ 52,7% ʧʨʦʝʢʪʦʚ ʟʘʚʝʨʰʠʣʠʩʴ ʩ ʦʧʦʟʜʘʥʠʝʤ, ʨʘʩʭʦʜʳ ʧʨʝʚʳʩʠʣʠ ʟʘʧʣʘʥʠ-

ʨʦʚʘʥʥʳʡ ʙʶʜʞʝʪ, ʪʨʝʙʫʝʤʳʝ ʬʫʥʢʮʠʠ ʥʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ; 

¶ 31,1% ʧʨʦʝʢʪʦʚ ʙʳʣʠ ʘʥʥʫʣʠʨʦʚʘʥʳ ʜʦ ʟʘʚʝʨʰʝʥʠʷ; 

¶ ʜʣʷ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʢʘʪʝʛʦʨʠʡ ʧʨʦʝʢʪʦʚ ʙʶʜʞʝʪ ʩʨʝʜʥʝʛʦ ʧʨʦʝʢʪʘ ʦʢʘ-

ʟʘʣʩʷ ʧʨʝʚʳʰʝʥʥʳʤ ʥʘ 89%, ʘ ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ - ʥʘ 122%. 
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ɺ 1998 ʛ. ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʨʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʨʦʝʢ-

ʪʦʚ ʣʠʰʴ ʥʝʤʥʦʛʦ ʠʟʤʝʥʠʣʦʩʴ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ (26%, 46% ʠ 28% ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ). 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʮʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʪʨʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ 

ʧʨʦʝʢʪʦʚ ʪʘʢʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ, ʦʜʥʘʢʦ, ʧʦ ʦʮʝʥʢʘʤ 

ʚʝʜʫʱʠʭ ʘʥʘʣʠʪʠʢʦʚ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʤʘʩʰʪʘʙʘ 

ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʝʢʪʦʚ, ʘ ʥʝ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ. 

ɺ ʯʠʩʣʝ ʧʨʠʯʠʥ ʚʦʟʤʦʞʥʳʭ ʥʝʫʜʘʯ, ʧʦ ʤʥʝʥʠʶ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʬʠʛʫʨʠʨʫ-

ʶʪ: 

¶ ʥʝʯʝʪʢʘʷ ʠ ʥʝʧʦʣʥʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ; 

¶ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʘʙʦʪʫ ʥʘʜ ʧʨʦʝʢʪʦʤ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ; 

¶ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʤʦʪʥʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʨʦʝʢʪʦʤ; 

¶ ʯʘʩʪʦʝ ʠʟʤʝʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ; 

¶ ʥʦʚʠʟʥʘ ʠ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ; 

¶ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ; 

¶ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʦʧʳʪʘ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʝʜʫʱʠʝ ʟʘʨʫʙʝʞʥʳʝ ʘʥʘʣʠʪʠʢʠ ʦʪʤʝʯʘʶʪ ʢʘʢ ʦʜʥʫ ʠʟ ʧʨʠ-

ʯʠʥ ʤʥʦʛʠʭ ʥʝʫʜʘʯ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦʝʢʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʵʢʩʪʨʝ-

ʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩ ʣʝʛʢʦʡ ʨʫʢʠ ʕʜʚʘʨʜʘ ʁʦʨʜʦ-

ʥʘ
1
, ʦʜʥʦʛʦ ʠʟ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʇʆ, ʫʪʚʝʨʜʠʣʦʩʴ 

ʥʘʟʚʘʥʠʝ çdeath marchè, ʙʫʢʚʘʣʴʥʦ - çʩʤʝʨʪʝʣʴʥʳʡ ʤʘʨʰè. ʇʦʜ ʥʠʤ ʧʦʥʠʤʘʝʪʩʷ 

ʪʘʢʦʡ ʧʨʦʝʢʪ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ 50%. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʝʢʪʘʤ ʩʦʟʜʘʥʠʷ ʇʆ ʵʪʦ ʦʟʥʘʯʘʝʪ 

ʥʘʣʠʯʠʝ ʦʜʥʦʛʦ ʠʣʠ ʙʦʣʝʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʡ: 

                                                      
1
 ʁʦʨʜʦʥ ʕʜ. ʇʫʪʴ ʢʘʤʠʢʘʜʟʝ.: ʇʝʨ; ʩ ʘʥʛʣ. - ʄ.: ʃʆʈʀ, 2001 
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¶ ʧʣʘʥ ʧʨʦʝʢʪʘ ʩʞʘʪ ʙʦʣʝʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʳʤ 

ʨʘʩʯʝʪʥʳʤ ʧʣʘʥʦʤ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʝʢʪ, ʪʨʝʙʫʶʱʠʡ ʚ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ 12 ʢʘʣʝʥʜʘʨʥʳʭ ʤʝʩʷʮʝʚ, ʧʨʠʭʦʜʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʟʘ 6 ʠʣʠ ʤʝʥʝʝ 

ʤʝʩʷʮʝʚ. ɾʝʩʪʢʘʷ ʢʦʥʢʫʨʝʥʮʠʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʜʝʣʘʝʪ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʫʤʝʥʴʰʝʥʦ ʙʦʣʝʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʨʦʝʢʪʘ ʜʘʥʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʤʘʩ-

ʰʪʘʙʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʧʨʠʯʠʥʦʡ ʫʤʝʥʴʰʝʥʠʷ ʢʦ-

ʣʠʯʝʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʷʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʰʪʘʪʦʚ ʢʦʤʧʘʥʠʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʢʨʠʟʠʩʘ, ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪ.ʜ.; 

¶ ʙʶʜʞʝʪ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʨʝʩʫʨʩʳ ʫʨʝʟʘʥʳ ʥʘʧʦʣʦʚʠʥʫ. ɿʘʯʘʩʪʫʶ ʵʪʦ 

ʨʝʟʫʣʪɹʘʪ ʩʦʢʨʘʱʝʥʠʷ ʢʦʤʧʘʥʠʠ ʠ ʜʨʫʛʠʭ ʧʨʦʪʠʚʦʟʘʪʨʘʪʥʳʭ ʤʝʨ, ʭʦʪʷ 

ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʟʘ ʚʳʛʦʜʥʳʡ ʢʦʥ-

ʪʨʘʢʪ. ʊʘʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʯʘʩʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʥʠʤʘʝʤʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʦʜʥʘʢʦ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠ ʤʝʥʝʝ ʷʚ-

ʥʳʤʠ ð ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʨʠʚʣʝʯʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʜʦʨʦʛʠʭ ʠ ʥʝʦʧʳʪʥʳʭ ʤʦʣʦʜʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʤʝʩʪʦ ʦʧʳʪʥʳʭ ʜʦʨʦʛʦ-

ʩʪʦʷʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʫʥʢʮʠʷʤ, ʚʦʟʤʦʞʥʦʩʪʷʤ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʜʚʦʝ ʧʨʝʚʳʰʘʶʪ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʤʦʛʣʠ ʙʳ ʠʤʝʪʴ ʚ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʆʜʥʘʢʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʚʩʝʭ ʧʨʦʙʣʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʚʝʪʝ ʥʘ ʚʦʧʨʦʩ: 

ʷʚʣʷʝʪʩʷ ʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ ʨʝʤʝʩʣʦʤ, ʠʥʞʝʥʝʨʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ ʠʣʠ ʯʝʤ-

ʪʦ ʩʨʝʜʥʠʤ? ʄʥʦʛʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʇʆ, ʚʝʨʦʷʪʥʦ, ʟʘʷʚʷʪ, ʯʪʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʭʦʪʷ ʠ ʥʝ ʩʣʦʞʠʣʦʩʴ ʚ ʫʩʪʘʥʦʚʠʚʰʫʶʩʷ ʠʥʞʝʥʝʨʥʫʶ ʜʠʩʮʠʧʣʠʥʫ, ʥʦ ʫʞʝ ʙʣʠʟ-

ʢʦ ʧʦʜʦʰʣʦ ʢ ʵʪʦʤʫ. 

ʆʜʥʘʢʦ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʇʆ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷ-

ʝʪʩʷ ʧʦʯʪʠ ʯʠʩʪʳʤ ʨʝʤʝʩʣʦʤ. ɺʩʝ ʟʥʘʥʠʝ ʦ ʩʧʦʩʦʙʘʭ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʦʩʥʦʚʘʥʦ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʨʦʙʘʭ ʠ ʦʰʠʙʢʘʭ. ʂʦʥʝʯʥʦ, ʩʦ ʚʨʝʤʝʥʠ ʟʘʨʦʞʜʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʜʦʙʠʣʦʩʴ ʥʝʢʦʪʦʨʳʭ ʫʩʧʝʭʦʚ. ʇʨʠ-
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ʟʥʘʥʥʳʝ ʢʦʨʠʬʝʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʟʦʙʨʝʣʠ ʚ ʧʦʤʦʱʴ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʇʆ 

ʫʩʧʝʰʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʘʚʠʣʘ. ʅʦ, ʧʦʜʦʙʥʦ ʩʨʝʜʥʝʚʝʢʦʚʳʤ ʘʨʭʠʪʝʢʪʦʨʘʤ, ʨʘʟʨʘ-

ʙʦʪʯʠʢʠ ʇʆ ʠʟʫʯʠʣʠ ʠ ʠʩʧʳʪʘʣʠ ʵʪʠ ʤʝʪʦʜʳ ʧʫʪʝʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ. ʉʦʚʨʝʤʝʥ-

ʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝ ʭʚʘʪʘʝʪ ʩʠʩʪʝʤʳ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦ-

ʨʳʭ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʪʨʦʠʪʴ ʩʚʦʠ ʧʨʘʚʠʣʘ ʠ ʤʝʪʦʜʳ. ɿʘʤʝʯʝʥʦ, ʯʪʦ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. 

ʀʤʝʥʥʦ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʝʛʫʣʷʨʥʦ ʩʦʟʜʘʚʘʪʴ ʭʦʨʦʰʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʥʝ ʜʘʝʪ 

ʧʨʘʚʘ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʥʘʟʳʚʘʪʴʩʷ ʩʣʦʞʠʚʰʝʡʩʷ ʠʥʞʝʥʝʨʥʦʡ ʜʠʩʮʠʧʣʠʥʦʡ. ɼʣʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʦʝʢʪʘ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʣʶʙʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘ-

ʙʦʪ ʠʥʞʝʥʝʨ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʠʩʧʦʣʴʟʫʝʪ ʩʠʩʪʝʤʫ ʦʩʥʦʚʥʳʭ ʧʨʠʥ-

ʮʠʧʦʚ. ʈʘʟʨʘʙʦʪʯʠʢ ʇʆ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥ,r ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʘʨʭʠʪʝʢʪʫʨʳ 

ʜʦʣʞʝʥ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʪʝʩʪʠʨʦʚʘʥʠʝ. ʆʥ ʜʦʣʞʝʥ ʠʩʢʘʪʴ ʭʦʨʦh ʫʶ ʘʨʭʠʪʝʢʪʫʨʫ 

ʧʫʪʝʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ. 

ʕʪʦ ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʜʚʫʤʷ ʥʘʠʙʦʣʝʝ ʷʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʥʝʫʜʘʯʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʧʝʨʝʜʝʣʢʘ ʧʨʦʛʨʘʤʤ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʥʝʛʦʜʥʦ-

ʩʪʠ ʧʨʦʝʢʪʘ ʥʘ ʝʛʦ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ. ʈʘʟʨʘʙʦʪʯʠʢ ʧʨʦʝʢʪʠʨʫʝʪ ʘʨʭʠʪʝʢʪʫʨʫ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʥʦ ʥʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʟʫ ʞʝ ʦʮʝʥʠʪʴ ʝʝ 

ʢʘʯʝʩʪʚʦ. ʋ ʥʝʛʦ ʦʪʩʫʪʩʪʚʫʶʪ ʧʦʜ ʨʫʢʦʡ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴ-

ʩʪʚʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʨʦʝʢʪʘ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʩʪʝʧʝʥ-

ʥʦ ʚʳʷʚʣʷʝʪ ʚʩʝ ʜʝʬʝʢʪʳ ʘʨʭʠʪʝʢʪʫʨʳ, ʥʦ ʪʦʣʴʢʦ ʥʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠ̫ ʭ ʨʘʟʨʘʙʦʪ-

ʢʠ, ʢʦʛʜʘ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʩʪʘʥʦʚʠʪʩʷ ʜʦʨʦʛʠʤ ʠ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʜʣʷ ʧʨʦ-

ʝʢʪʘ. 

ʇʦʯʝʤʫ ʞʝ ʠʜʝʦʣʦʛʠʷ ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʪʘʢ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʣʘ ʚ ʨʘʟʨʘʙʦʪʢʫ 

ʇʆ? ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ ʇʆ ʠʟʥʘ-

ʯʘʣʴʥʦ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʥʝ ʠʤʝʝʪ ʧʨʠʟʥʘʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʪʨʫʜʥʦ ʧʨʠʥʷʪʴ, ʥʦ ʦʥʦ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ 

ʦʙʦʩʥʦʚʘʥʦ. ɺʩʝ ʭʦʨʦʰʦ ʧʦʥʠʤʘʶʪ, ʯʪʦ ʪʘʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʛʜʝ ʦʥʦ ʟʘʢʘʥ-

ʯʠʚʘʝʪʩʷ ʠ ʛʜʝ ʥʘʯʠʥʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ 

ʩʣʝʜʫʶʱʠʭ ʘʨʛʫʤʝʥʪʘ: 
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1. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʚʩʝʛʜʘ ʯʝʪʢʦ ʦʙʦʟʥʘ-

ʯʝʥʘ ʯʝʨʪʝʞʦʤ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʘ, ʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʦ ʵʪʦʤʫ ʯʝʨʪʝʞʫ. ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ ʯʝʨʪʝʞ ʜʦʣʞʝʥ 

ʦʧʨʝʜʝʣʷʪʴ ʩʦʟʜʘʚʘʝʤʳʡ ʧʨʦʜʫʢʪ ʚʦ ʚʩʝʭ ʧʦʜʨʦʙʥʦʩʪʷʭ, ʯʪʦ, ʢʦʥʝʯʥʦ ʞʝ, ʙʳʚʘ-

ʝʪ ʦʯʝʥʴ ʨʝʜʢʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʮʝʣʴʶ ʯʝʨʪʝʞʘ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʧʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ. ʆʧʠʩʚrʘʝʪ ʣʠ 

ʧʨʦʝʢʪ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʩʦʟʜʘʚʘʝʤʳʡ ʧʨʦʜʫʢʪ çʚʦ ʚʩʝʭ ʧʦ-

ʜʨʦʙʥʦʩʪʷʭè? ð ʅʝʪ. ʇʨʦʝʢʪ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʫʱʝ-

ʩʪʚʝʥʥʳʭ, ʥʦ, ʙʝʟʫʩʣʦʚʥʦ, ʥʝ ʚʩʝʭ ʧʦʜʨʦʙʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦ-

ʤʫ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʝʢʪ ʘʨʭʠʪʝʢʪʫʨʳ ʥʝ ʷʚʣʷʝʪʩʷ ʯʝʨʪʝʞʦʤ. ɺʩʝ ʧʦʜʨʦʙʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʜʦʤ ʥʘ ʷʟʳʢʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, 

ʢʦʪʦʨʳʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʚʣʷʝʪʩʷ ʯʝʨʪʝʞʦʤ ʧʨʦʛʨʘʤʤʳ. ɸ ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʦʧʝ-

ʨʘʮʠʠ, ʚʝʜʫʱʠʝ ʢ ʩʦʟʜʘʥʠʶ ʯʝʨʪʝʞʘ, ʷʚʣʷʶʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʪʦ ʠ ʚʩʷ ʨʘʟ-

ʨʘʙʦʪʢʘ ʇʆ ʜʦʣʞʥʘ ʩʯʠʪʘʪʴʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

2. ʆʙʲʝʤ ʨʘʙʦʪ (ʚʨʝʤʷ, ʜʝʥʴʛʠ, ʨʝʩʫʨʩʳ), ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦ-

ʜʫʢʪʘ, ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥ ʥʘ ʧʨʦʝʢʪʠʨʦʚʦʯʥʫʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʠʝ. ɺ ʯʝʤ ʨʘʟʥʠʮʘ? ð ʆʙʲʝʤ ʨʘʙʦʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙ-

ʱʠʤ ʜʣʷ ʚʩʝʭ ʢʦʧʠʡ ʧʨʦʜʫʢʪʘ ʠ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʪʨʘʯʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. ʆʙʲʝʤ 

ʨʘʙʦʪ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʝʥ ʟʘʪʨʘʯʠʚʘʪʴʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʘʞʜʦʡ ʢʦʧʠʠ ʧʨʦ-

ʜʫʢʪʘ. ʇʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʦʠʯʥʳʡ ʠʩʧʦʣʥʷʝ-

ʤʳʡ ʬʘʡʣ ʧʨʦʛʨʘʤʤʳ, ʧʦʩʪʘʚʣʷʝʤʦʡ ʥʘ ʢʦʤʧʘʢʪ-ʜʠʩʢʝ. ʗʩʥʦ, ʯʪʦ ʫʩʠʣʠʷ ʧʦ ʩʦ-

ʟʜʘʥʠʶ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ, ʚʢʣʶʯʘʷ ʧʨʦʝʢʪ ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʜʨʦʙʥʳʡ 

ʧʨʦʝʢʪ ʠ ʢʦʜ ʥʘ ʷʟʳʢʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʪʨʘʯʝʥʳ ʣʠʰʴ ʦʜʥʘ-

ʞʜʳ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʫʱʝʥʥʳʭ ʢʦʧʠʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʠʣʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ 

ʮʝʣʠʢʦʤ ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʤʠ, ʘ ʚʩʷ ʨʘʟʨʘʙʦʪʢʘ ʇʆ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʩʪʨʦʷʪ ʇʆ - ʦʥʠ ʝʛʦ ʧʨʦʝʢʪʠʨʫʶʪ. ʂʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʢʦʜ ʥʘ ʷʟʳʢʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ð ʷʚʣʷʝʪʩʷ ʯʝʨʪʝʞʦʤ ʇʆ. 

ʂʦʤʧʠʣʷʪʦʨ ʠ ʢʦʤʧʦʥʦʚʱʠʢ ʤʝʭʘʥʠʯʝʩʢʠ ʩʪʨʦʷʪ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ð ʜʚʦ-
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ʠʯʥʳʡ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣð ʧʦ ʵʪʦʤʫ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʤʫ ʢʦʜʫ. ʇʨʦʝʢʪ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʨʪʦʥʥʳʤ ʤʦ-

ʜʝʣʷʤ ʠʣʠ ʵʩʢʠʟʘʤ ʧʨʦʝʢʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʥʝʢʦʪʦʨʳʭ ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠ-

ʥʘʭ. ʏʪʦʙʳ ʧʦʥʷʪʴ, ʧʦʯʝʤʫ ʨʘʟʨʘʙʦʪʯʠʢʠ ʇʆ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʫʚʠʜʝʣʠ ʠ ʥʝ ʥʘʰʣʠ 

ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ, ʧʨʝʜʩʪʘʚʠʤ ʩʝʙʝ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ ʩʦʟʜʘʥʠʝ ʥʝʙʦʩʢʨʝʙʘ ʥʝ 

ʪʨʝʙʫʝʪ ʥʠʯʝʛʦ, ʢʨʦʤʝ ʧʦʜʨʦʙʥʦʛʦ ʯʝʨʪʝʞʘ. ʀʤʝʷ ʯʝʨʪʝʞ, ʘʨʭʠʪʝʢʪʦʨ ʤʦʛ ʙʳ 

ʦʜʥʠʤ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ ʧʦʩʪʨʦʠʪʴ ʥʝʙʦʩʢʨʝʙ ð ʤʛʥʦʚʝʥʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ 

ʟʘʪʨʘʪ. ɿʘʪʝʤ ʘʨʭʠʪʝʢʪʦʨ ʤʦʛ ʙʳ ʧʨʦʚʝʨʠʪʴ ʥʝʙʦʩʢʨʝʙ ʠ ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ ʪʝʭʥʠʯʝ-

ʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ɽʩʣʠ ʙʳ ʦʥ ʨʘʟʨʫʰʠʣʩʷ ʠʣʠ ʥʝ ʩʤʦʛ ʧʨʦʡʪʠ ʧʨʦʚʝʨʢʫ, ʘʨ-

ʭʠʪʝʢʪʦʨ ʤʦʛ ʙʳ ʝʛʦ ʩʥʝʩʪʠ ʠ ʫʙʨʘʪʴ ʦʙʣʦʤʢʠð ʤʛʥʦʚʝʥʥʦ ʠ ʦʧʷʪʴ ʞʝ ʙʝʟ ʟʘ-

ʪʨʘʪ. ʉʪʘʣ ʙʳ ʵʪʦʪ ʘʨʭʠʪʝʢʪʦʨ ʪʨʘʪʠʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʬʦʨʤʘʣʴʥʫʶ ʧʨʦʚʝʨʢʫ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʧʨʦʝʢʪʘ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʟʘʢʦʥʘʤʠ? ʀʣʠ ʭʦʪʷ ʙʳ ʧʳʪʘʪʴʩʷ ʠʩ-

ʩʣʝʜʦʚʘʪʴ ʠ ʧʦʥʷʪʴ ʵʪʠ ʟʘʢʦʥʳ? ð ɺʨʷʜ ʣʠ. ʆʥ, ʚʝʨʦʷʪʥʦ, ʩʤʦʛ ʙʳ ʧʦʣʫʯʠʪʴ ʨʝ-

ʟʫʣʴʪʘʪʳ ʙʳʩʪʨʝʝ ʧʫʪʝʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʚʝʨʢʠ ʠ ʩʥʦʩʘ ʥʝʙʦ-

ʩʢʨʝʙʘ, ʢʘʞʜʳʡ ʨʘʟ ʚʥʦʩʷ ʠʩʧʨʘʚʣʝʥʠʷ ʚ ʯʝʨʪʝʞ. ɺ ʤʠʨʝ, ʛʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʨʘʟʨʫʰʝʥʠʝ ʙʝʩʧʣʘʪʥʳ, ʚʳʙʠʨʘʝʪʩʷ ʤʝʪʦʜ ʧʨʦʙ ʠ ʦʰʠʙʦʢ, ʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʪʘʶʪʩʷ ʥʘ ʙʫʜʫʱʝʝ. 

ʇʆ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʪʘʢʦʤ ʤʠʨʝ. ʇʨʦʛʨʘʤʤʠʩʪ ʩʦʟʜʘʝʪ ʯʝʨʪʝʞ ʚ 

ʚʠʜʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʷʟʳʢʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ɿʘʪʝʤ ʦʥ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʠʣʷʪʦʨʫ ʠ 

ʢʦʤʧʦʥʦʚʱʠʢʫ ʚ ʤʛʥʦʚʝʥʠʝ ʦʢʘ ʠ ʧʦʯʪʠ ʙʝʟ ʟʘʪʨʘʪ ʧʦʩʪʨʦʠʪʴ ʧʨʦʛʨʘʤʤʥʳʡ 

ʧʨʦʜʫʢʪ. ʉʦʟʜʘʥʠʝ ʯʝʨʪʝʞʘ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʠʣʠʡ, ʥʦ ʩʪʨʦʠʪʝʣʩɹʪʚʦ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʠʣʷʪʦʨʘ ʠ ʢʦʤʧʦʥʦʚʱʠʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʣʘʪʥʦ. ʇʨʦʛʨʘʤʤʠʩʪʫ 

ʚʦʦʙʱʝ ʥʝ ʥʘʜʦ ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʩʥʦʩʝ ʠ ʫʙʦʨʢʝ ʦʙʣʦʤʢʦʚ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʦ 

ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʤʫ ʜʦʩʪʘʪʦʯʥʦ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ 

ʠʜʝʦʣʦʛʠʷ ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʪʘʢ ʛʣʫʙʦʢʦ ʫʢʦʨʝʥʠʣʘʩʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʘ 

ʩʦʦʙʱʝʩʪʚʦ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʥʝ ʫʜʦʩʫʞʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ. 

ʄʝʪʦʜ ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʟʘʚʝʣ ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ. ʅʦ ʨʦʩʪ ʩʣʦʞʥʦʩʪʠ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʧʦʜʚʦʜʠʪ ʥʘʩ ʢ ʞʝʩʪʢʦʤʫ ʧʨʝʜʝʣʫ. ɿʘ ʧʨʝʜʝʣʘʤʠ 
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ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ ʤʝʪʦʜʦʤ 

ʧʨʦʙ ʠ ʦʰʠʙʦʢ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. 

 

 

 

 

ʇʈʆɻʈɸʄʄʅɸʗ ʀʅɾɽʅɽʈʀʗ 

 

ʆʙʲʝʢʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʇʆ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʩʨʦʢʠ ʠ ʢʘ-

ʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʚʝʣʘ ʚ ʢʦʥʮʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʝʨʝʭʦʜʘ ʦʪ ʢʫʩʪʘʨʥʳʭ ʢ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʩʧʦʩʦʙʘʤ ʩʦʟʜʘʥʠʷ ʇʆ ʠ ʧʦ̫ ʚʣʝʥʠʶ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʞʝʥʝʨʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʇʆ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙ-

ʱʠʤ ʥʘʟʚʘʥʠʝʤ çʧʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷè (software engineering). ɺʧʝʨʚʳʝ 

ʪʝʨʤʠʥ software engineering ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʪʝʤʘ ʠʩʪʦʨʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥ-

ʮʠʠ ʅʘʫʯʥʦʛʦ ʢʦʤʠʪʝʪʘ NATO ʚ 1968 ʛ. ʉʧʫʩʪʷ ʩʝʤʴ ʣʝʪ, ʚ 1975 ʛ., ʚ ɺʘʰʠʥʛ-

ʪʦʥʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʪʦʛʜʘ ʞʝ ʧʦʷʚʠʣʦʩʴ ʧʝʨʚʦʝ ʠʟʜʘʥʠʝ, ʧʦʩʚʷʱʝʥʥʦʝ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ, ð IEEE Transactions on Software Engineering. ʇʨʦ-

ʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʞʝ-

ʥʝʨʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʇʆ ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʜʠʩʮʠʧʣʠʥʘ, 

ʠʟʫʯʘʶʱʘʷ ʧʨʠʤʝʥʝʥʠʝ ʩʪʨʦʛʦʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ (ʪ.ʝ ʠʥʞʝ-

ʥʝʨʥʦʛʦ) ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʇʆ. 

ɿʘ ʧʨʦʰʝʜʰʝʝ ʩ ʪʝʭ ʧʦʨ ʚʨʝʤʷ ʪʘʢ ʠ ʥʝ ʥʘʡʜʝʥʦ ʦʙʱʝʧʨʠʟʥʘʥʥʦʛʦ ʨʫʩʩʢʦʛʦ 

ʵʢʚʠʚʘʣʝʥʪʘ ʵʪʦʤʫ ʘʥʛʣʠʡʩʢʦʤʫ ʪʝʨʤʠʥʫ: ʙʫʢʚʘʣʴʥʳʡ ʧʝʨʝʚʦʜ çʧʨʦʛʨʘʤʤʥʘʷ 

ʠʥʞʝʥʝʨʠʷè ʟʚʫʯʠʪ ʥʝ ʩʦʚʩʝʤ ʧʦ-ʨʫʩʩʢʠ; ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʥʛʣʦ-ʨʫʩʩʢʠʝ 

ʩʣʦʚʘʨʠ ʧʨʝʜʣʘʛʘʶʪ ʪʘʢʠʝ ʚʘʨʠʘʥʪʳ, ʢʘʢ çʨʘʟʨʘʙʦʪʢʘ ʇʆè, çʧʨʦʛʨʘʤʤʦʪʝʭʥʠ-

ʢʘè, çʪʝʭʥʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷè ʠ ʜʘʞʝ ʧʨʦʩʪʦ çʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè. ʇʨʠ 

ʵʪʦʤ ʧʨʝʜʤʝʪ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʩʫʞʘʝʪʩʷ, ʘ ʚ ʭʫʜʰʝʤ ʧʨʦʩʪʦ ʠʩʢʘʞʘʝʪʩʷ. ɺ ʨʝ-
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ʟʫʣʴʪʘʪʝ ʩʣʠʰʢʦʤ ʤʥʦʛʠʝ ʪʨʘʢʪʫʶʪ ʧʦʥʷʪʠʝ çsoftware engineeringè ʪʦʣʴʢʦ ʢʘʢ 

ʧʨʠʣʦʞʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʇʆ. 

ʊʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʫʜʥʦʩʪʠ ʦʪʨʘʞʘʶʪ ʧʨʦʙʣʝʤʳ ʩʫʱʥʦʩʪʥʳʝ: ʦʙʱʝʠʟ-

ʚʝʩʪʥʳ ʩʣʦʞʥʳʝ ʦʪʥʦʰʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʩʭʝʤʘʤʠ, ʟʘʢʣʶʯʘʶʱʠʤʠ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʇʆ ʚ ʞʝʩʪʢʠʝ ʨʘʤʢʠ. ʇʦɻ ʪʦʤʫ ʧʨʠ 

ʥʘʣʠʯʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʤʠʬʘ çʥʘʰʠ ʧʨʦʛʨʘʤʤʠʩʪʳ ð ʣʫʯʰʠʝ ʚ ʤʠʨʝè ʚ ʈʦʩʩʠʠ 

ʪʘʢ ʤʘʣʦ ʧʨʠʤʝʨʦʚ ʢʦʤʤʝʨʯʝʩʢʠ ʫʩʧʝʰʥʳʭ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ð ʥʝ ʧʨʦʩʪʦ ʠʥʪʝʨʝʩʥʦ ʟʘʜʫʤʘʥʥʳʭ ʠ ʚʦʧʣʦʱʝʥʥʳʭ ʚ ʚʠʜʝ ʧʨʦʪʦʪʠ-

ʧʘ, ʥʦ ʠ ʧʨʦʰʝʜʰʠʭ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠ ʧʦʧʘʚʰʠʭ ʚ ʨʫʢʠ ʰʠʨʦʢʦʤʫ ʧʦʪʨʝ-

ʙʠʪʝʣʶ. 

ʆʬʠʮʠʘʣʴʥʦʡ ʧʨʠʯʠʥʦʡ ʨʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʙʳʣʘ ʨʝʘʢʮʠʷ 

ʥʘ ʪʝ ʧʨʦʙʣʝʤʳ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʢʦʪʦʨʳʝ ʥʘ ʪʦʡ ʞʝ ʢʦʥʬʝʨʝʥʮʠʠ 

ʅɸʊʆ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ çʢʨʠʟʠʩʘ ʇʆè. ʆʙ ʵʪʦʤ ʢʨʠʟʠʩʝ ʛʦʚʦʨʷʪ ʠ ʩʝʛʦʜʥʷ; 

ʦʜʥʘʢʦ ʥʳʥʝ ʧʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷ ð ʵʪʦ ʦʙʰʠʨʥʘʷ ʠ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʦʙʣʘʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʤʥʦʛʦʦʙʨʘʟʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʠʥʞʝʥʝʨʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. 

ɺ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʣʝʞʠʪ ʦʜʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠʜʝʷ: ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʝ ʇʆ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʟʫ-

ʯʘʪʴ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ. ʆʩʚʦʝʥʠʝ ʠ ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʇʆ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʝʛʦ ʢʘʯʝʩʪʚʦ, ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʘʚʣʷʝ-

ʤʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ ʠ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ ʝʛʦ ʞʠʟʥʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʧʳʪʢʠ ʯʨʝʟʤʝʨʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʧʨʷ-

ʤʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠʜʝʡ ʠ ʤʝʪʦʜʦʚ ʠʟ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ (ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʘ) ʧʨʠʚʝʣʠ ʢ ʨʷʜʫ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ. ʇʦʩʣʝ 

ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʧʨʘʩʥʳʭ ʦʞʠʜʘʥʠʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʩʦʟʜʘʥʠʷ ʇʆ, ʚʦʟʣʘʛʘʝʤʳʭ ʥʘ ʥʦʚʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʩʧʝʮʠʘʣʠʩʪʳ ʚ ʠʥʜʫ-

ʩʪʨʠʠ ʇʆ ʧʨʠʰʣʠ ʢ ʧʦʥʠʤʘʥʠʶ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ð ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʩʦʟʜʘʥʠʷ ʇʆ. ʅʝʚʦʟ-

ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʜʘʞʝ ʩʘʤʳʭ 

ʩʦʚʝʨʰʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʝʩʣʠ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ 
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ʙʝʩʩʠʩʪʝʤʥʦ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʦʙʣʘʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʜʣʷ ʨʘʙʦ-

ʪʳ ʩ ʥʠʤʠ, ʠ ʩʘʤ ʧʨʦʝʢʪ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʫʧʨʘʚʣʷʝʪʩʷ ʭʘʦʪʠʯʝʩʢʠ, ʚ ʨʝʞʠʤʝ çʪʫ-

ʰʝʥʠʷ ʧʦʞʘʨʘè. ɹʝʩʩʠʩʪʝʤʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʇʆ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʨʦʞʜʘʝʪ ʨʘʟʦʯʘʨʦʚʘʥʠʝ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʘʭ ʠ ʩʨʝʜʩʪʚʘʭ (ʘʥʘʣʠʟ 

ʤʥʝʥʠʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʜʠ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʇʆ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʧʨʠʜʘʝʪʩʷ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʦʧʳʪʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ). ɽʩʣʠ ʜʣʷ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ ʠ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʩʦʟʜʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ, ʪʦ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦ-

ʝʢʪʦʚ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʣʘʥʠʨʫʝʤʳʤ (ʜʘ ʠ ʩʘʤʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʚʳʧʦʣʥʷʝʪʩʷ çʧʦʪʦʣʦʯʥʳʤè 

ʤʝʪʦʜʦʤè). ɽʩʣʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪʜʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʟʘʚʝʨʰʘʶʪʩʷ ʫʩʧʝʰʥʦ, ʪʦ 

ʵʪʦʪ ʫʩʧʝʭ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʛʝʨʦʠʯʝʩʢʠʭ ʫʩʠʣʠʡ ʬʘʥʘʪʠʯʥʦ ʥʘʩʪʨʦʝʥʥʦʛʦ 

ʢʦʣʣʝʢʪʠʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʋʩʧʝʭ, ʢʦʪʦʨʳʡ ʜʝʨʞʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʩʧʦ-

ʩʦʙʥʦʩʪʷʭ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʪʦʨʦʚ çʚʳʪʘʩʢʠʚʘʪʴè ʧʨʦʝʢʪʳ ʠʟ ʧʨʦʨʳʚʦʚ, ʥʝ 

ʜʘʝʪ ʛʘʨʘʥʪʠʠ ʫʩʪʦʡʯʠʚʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʇʆ. 

ʇʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʇʆ ʠ ʩʥʠʞʝʥʠʝ ʝʛʦ ʩʪʦʠʤʦʩʪʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʜʦʩʪʠʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ, ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʢ ʚ 

ʩʬʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʪʘʢ ʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʘʤʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ 

ʉʄʄ (Capability Maturity Model) ʀʥʩʪʠʪʫʪʘ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ (Software 

Engineering Institute, SEI), ʚ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ (ʟʨʝʣʦʡ) ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨ-

ʩʦʥʘʣ ʦʙʣʘʜʘʝʪ ʪʝʭʥʦʣʦʛʠʝʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʩʦ-

ʟʜʘʥʠʷ ʇʆ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ ʠ ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ. ʇʨʦʮʝʩʩʳ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʥɹʳʝ 

ʩʨʦʢʠ ʩʦʟʜʘʥʠʷ ʇʆ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʇʆ ʦʩʥʦʚʥʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʯʪʦ ʚʳʟʚʘʥʦ ʝʩʪʝ-

ʩʪʚʝʥʥʳʤ ʞʝʣʘʥʠʝʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʟʘʢʘʟʯʠʢʦʚ ʵʢʦʥʦʤʠʪʴ ʩʨʝʜʩʪʚʘ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʧʨʦʝʢʪʘ (ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 
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ʠ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʨʦ-

ʝʢʪʦʚ ʩʦʟʜʘʥʠʷ ʇʆ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ (10 ð 15 

ʣʝʪ), ʚ ʢʦʪʦʨʦʤ ʥʘ ʩʪʘʜʠʶ ʩʦʟʜʘʥʠʷ (ʨʘʟʨʘʙʦʪʢʠ) ʧʨʠʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʧʝʨʚʳʝ 3ð

4 ʛʦʜʘ, ʘ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʳ (ʩʪʘʜʠʷ ʩʦʧʨʦʚʦʞ-

ʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ) ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ, ʧʦ ʦʮʝʥʢʘʤ ʀʥʩʪʠʪʫʪʘ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝ-

ʥʝʨʠʠ (Software Engineering Institute, SEI), ʧʨʠʤʝʨʥʦ ʧʦʨʦʚʥʫ ʥʘ ʩʣʝʜʫʶɦ ʠʝ 

ʩʪʘʜʠʠ: 

¶ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʩʚʷʟʘʥʥʫʶ ʩ ʫʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʦʢ ʠ 

ʜʦʨʘʙʦʪʢʘʤʠ, ʚʦʟʥʠʢʰʠʤʠ ʠʟ-ʟʘ ʥʝʫʯʪʝʥʥʳʭ ʠʣʠ ʚʥʦʚʴ ʚʦʟʥʠʢʰʠʭ ʪʨʝʙʦ-

ʚʘʥʠʡ ʧʦʣʟɹʦʚʘʪʝʣʝʡ; 

¶ ʩʪʘʜʠʶ çʟʨʝʣʦʛʦè ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʣʥʳʤ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʦ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʩʚʷʟʘʥʥʫʶ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʨʷʜʘ ʧʨʦʙʣʝʤ, ʘ ʠʤʝʥʥʦ: 

ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʇʆ ʝʛʦ ʧʝʨʚʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʢʘʞʘʝʪʩʷ 

ʠ ʫʩʣʦʞʥʷʝʪʩʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʨʘʩʪʘʥʠʶ ʩʣʦʞʥʦʩʪʠ ʤʦʜʠʬʠʢʘʮʠʠ ʇʆ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʦʟʨʘʩʪʘʝʪ ʵʥʪʨʦʧʠʷ (ʤʝʨʳ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ) ʇʆ, ʝʩʣʠ ʥʝ ʧʨʝʜʧʨʠ-

ʥʠʤʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʝʝ ʫʤʝʥʴʰʝʥʠʷ. ʈʦʩʪ ʵʥʪʨʦʧʠʠ ʠ ʩʣʦʞʥʦʩʪʠ 

ʇʆ ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʣʦʞʥʦʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ, ʫʭʫʜʰʝʥʠʶ ʝʛʦ ʩʦʧʨʦ-

ʚʦʞʜʘʝʤʦʩʪʠ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʇʆ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʭʘʦʪʠʯʥʳʤ ʧʦ ʩʪʨʫʢ-

ʪʫʨʝ ʠ ʧʨʦʮʝʩʩʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʩʝ ʙʦʣʝʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ, 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʟʘʜʫʤʘʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦʩʷ ʥʘʠʤʝʥʴʰʝʡ ʵʥʪʨʦ-

ʧʠʝʡ. ʇʨʠ ʥʠʟʢʦʤ ʢʘʯʝʩʪʚʝ ʇʆ ʪʨʫʜʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʝʛʦ ʚʝʨʩʠʠ ʠ ʤʦʜʠʬʠʢʘʮʠʠ, 

ʘ ʥʘʢʦʧʣʝʥʠʝ çʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʳè ʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʣʘʚʠʥʦʦʙʨʘʟʥʦʤʫ ʨʦʩʪʫ ʟʘʪʨʘʪ ʥʘ ʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ʕʪʦ ʧʨʦʠʩʭʦ-

ʜʠʪ ʜʦ ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʇʆ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʝʛʦ ʟʘʤʝʥʳ ʥʘ ʥʦʚʦʝ ʇʆ; 

ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʦʛʨʘʥʠʯʝʥʠʡ, ʟʘʣʦʞʝʥʥʳʭ 

ʧʨʠ ʝʝ ʩʦʟʜʘʥʠʠ. ʅʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʣʘʪʬʦʨʤ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʩʦ ʩʪʦʨʦʥʳ ʧʦ-

ʩʪʘʚʱʠʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʥʦʩʘ ʇʆ ʚ ʥʦʚʫʶ ʩʨʝʜʫ. 
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ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙ-

ʥʳʭ ʩʦʧʨʦʚʦʞʜʘʪʴ ʇʆ (ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʯʫʞʦʤ ʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʤ ʢʦʜʝ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ). ɿʘʚʠʩʠʤʦʩʪʴ ʇʆ ʦʪ ʚʝʜʫʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʦʞʝʪ ʜʘʞʝ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʇʆ ʚ ʩʣʫ-

ʯʘʝ ʧʨʝʢʨʘʱʝʥʠʷ ʠʭ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʜʫʢʪʦʤ. 

¶ ʩʪʘʜʠʶ ʵʚʦʣʶʮʠʠ/ʟʘʤʝʥʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʜʦʩʪʠʞʝʥʠʝʤ ʩʠʩʪʝʤʦʡ 

ʧʦʨʦʛʘ ʩʚʦʝʡ ʩʦʧʨʦʚʦʞʜʘʝʤʦʩʪʠ ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ ʚʠʜʝ ʠ ʥʝʚʦʟʤʦʞʥʦ-

ʩʪɹʶ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟ ʚʥʝʩʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ. ʇʦʩʪʦ̫ ʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʬʫʥʢʮʠʡ ʇʆ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʧʨʝʢʨʘʪʠʪʴ ʩʦʧʨʦʚʦʞʜʝ-

ʥʠʝ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʣʥʦʩʪʴʶ ʥʦʚʦʝ ʇʆ ʠʣʠ ʧʦʜʚʝʨʛʥʫʪʴ ʩʠʩʪʝʤʫ ʨʝʠʥ-

ʞʠʥʠʨʠʥʛʫ, ʟʘʢʣʶʯʘʶʱʝʤʫʩʷ ʚ ʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʠ/ʠʣʠ ʧʝ-

ʨʝʥʦʩʝ ʚ ʥʦʚʫʶ ʩʨʝʜʫ.  

ʇʦʜ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʚ ʮʝʣʷʭ ʠʩʧʨʘʚʣʝʥʠʷ ʦʙʥʘʨʫʞʝʥʥʳʭ 

ʦʰʠʙʦʢ (ʢʦʨʨʝʢʪʠʨʫʶʱʝʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ), ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ 

ʫʣʫʯʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ (ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʝʝ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʝ), ʘ ʪʘʢʞʝ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʠʚʰʝʡʩʷ ʠʣʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʨʝʜʝ 

(ʘʜʘʧʪʠʨʫʶʱʝʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ). ʇʨʠ ʵʪʦʤ ʙʦʣʝʝ 50% ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ ʧʦ 

ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʫʶʱʝʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ɺ ʦʙʱʠʭ 

ʟʘʪʨʘʪʘʭ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʇʆ ʜʦʣʷ ʟʘʪʨʘʪ ʥʘ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 60% ʜʦ 80% (ʵʪʘ ʜʦʣʷ ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʷ 

ʢʨʫʧʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ), ʠ ʚʝʣʠʯʠʥʘ ʵʪʠʭ 

ʟʘʪʨʘʪ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʅʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʪʘʢʦʛʦ ʨʦʩʪʘ ʷʚʣʷʶʪʩʷ:  

1) ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ 

ʥʘ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʇʆ; 2) ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʇʆ ʠ 3) ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ 

ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʙʫʜʫʱʝʤ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʚʳʥʫʞʜʝʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. ʊʘʢ, ʧʦ ʦʮʝʥʢʘʤ ʢʦʤʧʘʥʠʠ 

Hewlett-Packard, ʚ 1994 ʛ. ʦʪ 60% ʜʦ 80% ʝʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʙʳʣʠ ʟʘʥʷʪʳ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʝʤ ʇʆ, ʘ ʚ ʦʪʯʝʪʘʭ ʬʝʜʝʨʘʣʴʥʳʭ ʩʣʫʞʙ ʉʐɸ ʨʘʥʝʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʥʘ 



 34 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʫʭʦʜʠʪ ʦʪ 50% ʜʦ 80% ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʇʝʨʝ-

ʯʠʩʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʦʪʨʘʞʝʥʳ ʥʘ ʨʠʩ. ɺ.ɿ. 

 

 

ʈʠʩ. ɺ.ɿ. ʊʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʘʧʧʘʨʘʪʫʨʳ ʠ ʇʆ 

 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ, ʚ 1960 ð 1970 ʛʛ., ʚ ʧʦʥʷʪʠʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʚʭʦʜʠʣʦ 

ʪʦʣʴʢʦ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʠ ʫʩʪʨʘʥʝʥʠʝ ʤʝʣʢʠʭ ʟʘʤʝʯʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʊʝʭʥʦʣʦʛʠʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦʡ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʩʣʘʙʦ ʚʣʠʷʣʘ ʥʘ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʇʆ. ʇʨʠ ʩʦʧʨʦʚʦʞʜʝʥʠʠ ʧʦʜ-

ʚʝʨʛʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷʤ ʦʜʥʘ ð ʜʚʝ ʚʝʨʩʠʠ ʇʆ, ʠ ʟʘʜʘʯʘ ʩʦʩʪʦʷʣʘ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʜʥʦʡ ʦʩʥʦʚʥʦʡ ʚʝʨʩʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʧʨʦʚʦʞʜʝ-

ʥʠʝ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʨʘʟʚʠʪʠʷ ʤʥʦ-

ʞʝʩʪʚʘ ʚʝʨʩʠʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʇʆ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠ-

ʯʘʶʱʠʭʩʷ ʬʫʥʢʮʠʷʤʠ ʠ ʢʘʯʝʩʪʚʦʤ. 

ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʚʝʨʩʠʡ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʠʪʴ ʟʘ-

ʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʇʆ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʨʘʟʨʘʙʦʪʢʘ ʧʝʨʚʦʡ 

ʚʝʨʩʠʠ ʩʣʦʞʥʦʛʦ ʇʆ ʧʨʦʜʦʣʞʘʝʪʩʷ 3 ʛʦʜʘ, ʘ ʧʦʩʣʝʜʫʶʱʘʷ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ 

ʩʦʟʜʘʥʠʝ ʚʝʨʩʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ, ʪʦ ʤʦʞʥʦ ʦʞʠʜʘʪʴ, ʯʪʦ ʩʫʤʤʘʨ-

ʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʵʪʠʭ ʠʥʪʝʨʚʘʣʘʭ ʚʨʝʤʝʥʠ ʩʦʠʟʤʝʨʠʤʳ. ɼʘʞʝ ʧʨʠ ʧʨʝʜʧʦʣʦʞʝ-
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ʥʠʠ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ ʚʝʨʩʠʡ ʙʫʜʝʪ ʟʘʥʷʪʘ ʧʦʣʦʚʠʥʘ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʩʫʱʝʩʪʚʠʚʰʠʭ ʩʦʟʜʘʥʠʝ ʧʝʨʚʳʭ ʚʝʨʩʠʡ, ʩʫʤʤʘʨʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʵʪʠ ʨʘʙʦʪʳ ʧʨʝʚʳʩʷʪ ʧʝʨʚʠʯʥʳʝ. ʆʧʳʪ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ 

ʩʣʫʯʘʷʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʝʨʩʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʢʪʠʯʝʩʢʠ ʪʘʢʦʝ ʞʝ ʯʠʩʣʦ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ, ʢʦʪʦʨʦʝ ʨʘʟʨʘʙʦʪʘʣʦ ʧʝʨʚʫʶ ʚʝʨʩʠʶ ʇʆ. 

ʇʦ ʜʘʥʥʳʤ SEI, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦ 80% ʚʩʝʛʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ ʇʆ ʨʘʟ-

ʨʘʙʘʪʳʚʘʣʦʩʴ ʚʦʦʙʱʝ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʜʠʩʮʠʧʣʠʥʳ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ, ʤʝʪʦʜʦʤ çcode and fixè (ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ). ʆʜʥʘ ʠʟ 

ʧʨʠʯʠʥ ð ʫʧʦʤʷʥʫʪʦʝ ʚʳʰʝ ʩʪʨʝʤʣʝʥʠʝ ʩʵʢʦʥʦʤʠʪʴ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ, ʥʝ 

ʟʘʪʨʘʯʠʚʘʷ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ ʥʘ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘ-

ʥʠʷ ʇʆ. ʕʪʠ ʟʘʪʨʘʪʳ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʠ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠ 

ʩʦʩʪʘʚʣʷʣʠ, ʧʦ ʨʘʟʣʠʯʥʳʤ ʦʮʝʥʢʘʤ, ʙʦʣʝʝ $100 ʪʳʩ. ʠ ʦʢʦʣʦ ʪʨʝʭ ʣʝʪ ʥʘ ʚʥʝʜ-

ʨʝʥʠʝ ʨʘʟʚʠʪʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʥʥʦ-

ʛʦ ʮʠʢʣʘ ʇʆ, ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʢʦʤʘʥʜʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ (ʜʦ 100 ʯʝʣ.). ʇʨʠʯʠʥʘ 

ð ʚ çʪʷʞʝʩʪʠè ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. çʊʷʞʝʣʳʡè ʧʨʦʮʝʩʩ ʦʙʣʘʜʘʝʪ ʩʣʝ-

ʜʫʶɦʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

¶ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʯʠʭ ʧʨʦʜʫʢʪʦʚ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ð ʜʦʢʫʤʝʥʪʦʚ), ʩʦʟʜʘ-

ʚʘʝʤʳʭ ʚ ʙʶʨʦʢʨʘʪʠʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʝ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʛʠʙʢʦʩʪʠ; 

¶ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ (ʜʦʣʛʦʩʨʦʯʥʦʝ ʜʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʝʜʩʢʘ-

ʟʫʝʤʦʩʪʴ ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʨʦʝʢʪʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʥʘʩʢʦʣʴʢʦ çʪʷʞʝʣʳʤʠè ʤʦʛʫʪ ʙʳʪʴ 

ʬʦʨʤʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʵʢʩʧʝʨʪ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʨʠʢ ʂʘʧʝʨʩ ɼʞʦʥʩ 

ʧʦʜʩʯʠʪʘʣ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʧʦ ʩʪʘʥʜʘʨʪʫ DOD-2167A ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʦʨʦʥʳ ʉʐɸ ʪʨʝʙʫʝʪ 400 ʩʣʦʚ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʜʣʷ ʢʘʞ-

ʜʦʡ ʩʪʨʦʢʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. ʊʘʢ, ʝʩʣʠ ʩʦʟʜʘʝʪʩʷ ʩʨʝʜʥʝʝ ʧʨʠʣʦʞʝʥʠʝ ʨʘʟʤʝʨʦʤ 

50 000 ʩʪʨʦʢ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʧʦʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ ʘʨʤʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘ-
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ʣʠʩʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ 20 ʤʠʣʣʠʦʥʦʚ ʩʣʦʚ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩ ʦʧʠʩʘʥʠʝʤ ʪʦʛʦ, ʯʪʦ 

ʜʝʣʘʝʪ ʢʦʜ, ʢʘʢ ʦʥ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʠ ʧʦʯʝʤʫ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʤʝʥʥʦ ʪʘʢ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʡ çʪʷʞʝʣʦʤʫè ʧʨʦʮʝʩʩʫ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʳʡ (ʛʠʙʢʠʡ) ʧʨʦ-

ʮʝʩʩ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʥʮʠʧʘʭ çʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʇʆè, ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠ-

ʚʘʝʤʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ.  

 

ʉʆɺʈɽʄɽʅʅʓɽ ʊɽʅɼɽʅʎʀʀ  

ɺ ʇʈʆɻʈɸʄʄʅʆʁ ʀʅɾɽʅɽʈʀʀ  

(ʇʈʀʅʎʀʇʓ çɹʓʉʊʈʆʁ ʈɸɿʈɸɹʆʊʂʀ ʇʆè) 

 

ɺ ʥʘʯʘʣʝ 2001 ʛ. ʨʷʜ ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝ-

ʥʝʨʠʠ (ɸʣʠʩʪʝʨ ʂʦʙʝʨʥ, ʄʘʨʪʠʥ ʌʘʫʣʝʨ, ɼʞʠʤ ʍʘʡʩʤʠʪ, ʂʝʥʪ ɹʝʢ ʠ ʜʨ.) ʩʬʦʨ-

ʤʠʨʦʚʘʣʠ ʛʨʫʧʧʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Agile Alliance. ʉʣʦʚʦ agile (ʙʳʩʪʨʳʡ, ʣʦʚʢʠʡ, 

ʩʪʨʝʤʠʪʝʣʴʥʳʡ) ʦʪʨʘʞʘʣʦ ʚ ʮʝʣʦʤ ʠʭ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʇʆ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʙʦʛʘʪʦʤ ʦʧʳʪʝ ʫʯʘʩʪʠʷ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʝʢʪʘʭ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɹʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ ʇʆè (Agile software development) 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʯʝʪʳʨʝʭ ʠʜʝʷʭ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʠʤʠ ʚ ʜʦʢʫʤʝʥʪʝ çʄʘʥʠʬʝʩʪ 

ʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʇʆè (Agile Alliance's Manifesto) ʠ ʟʘʢʣʶʯʘʶʱʠʭʩʷ ʚ ʩʣʝ-

ʜʫʶʱʝʤ
1
: 

¶ ʠʥʜʠʚʠʜʫʫʤʳ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ ʮʝʥʷʪʩʷ ʚʳʰʝ ʧʨʦʮʝʩʩʦʚ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ; 

¶ ʨʘʙʦʪʘʶʱʝʝ ʇʆ ʮʝʥʠʪʩʷ ʚʳʰʝ ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʟʘʢʘʟʯʠʢʘʤʠ ʮʝʥʠʪʩʷ ʚʳʰʝ ʬʦʨʤʘʣʴʥʳʭ ʜʦʛʦʚʦʨʦʚ; 

¶ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʷ ʮʝʥʠʪʩʷ ʚʳʰʝ ʩʪʨʦʛʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʧʣʘʥʫ. 

ʎʝʥʪʨʘʣʴʥʳʤʠ ʜʣʷ ʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʳʝ, ʥʦ ʜʦʩʪʘ-

ʪʦʯʥʳʝ ʧʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʘʮʠʷ ʥʘ ʣʶʜʝʡ ʠ ʢʦʤʤʫʥʠ-

ʢʘʮʠʶ. 

                                                      
1
 ʂʦʙʝʨʥ ɸ. ɹʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʇʝʨ. ʩ ʘʥʛʣ. - ʄ.: ʃʆʈʀ, 

2002. 
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ɹʳʩʪʨʦʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʚʘʞʥʦʡ, ʯʝʤ ʢʦʛʜʘ-ʣʠʙʦ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʇʆ ʚ 

ʀʥʪʝʨʥʝʪʝ ʝʱʝ ʙʦʣʴʰʝ ʫʩʠʣʠʣʦ ʢʦʥʢʫʨʝʥʮʠʶ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘ-

ʤʠ. ʅʫʞʥʦ ʥʝ ʪʦʣʴʢʦ ʚʳʧʫʩʢʘʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ ʨʳʥʦʢ ʠ ʩʦʢʨʘʱʘʪʴ ʯʠʩʣʦ ʜʝʬʝʢ-

ʪʦʚ ʚ ʥʠʭ, ʥʦ ʠ ʧʦʩʪʦʷʥʥʦ ʩʣʝʜʠʪʴ ʟʘ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʠ ʨʳʥʢʘ. 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʪʝʭʥʦʣʦʛʠʷ ʟʘʥʠʤʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʇʆ ʚʧʦʣʥʝ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ. ʆʥʘ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʣʶʙʳʭ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʝʪʳʨʝʭ ʫʩʣʦʚʠʡ: 

¶ ʢʦʛʜʘ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʣʶʜʷʤ ʣʝʛʯʝ ʚʳʨʘʟʠʪʴ ʩʚʦʠ ʤʳʩʣʠ. ʗʟʳʢʠ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʩʞʘʪʦ ʚʳʨʘʞʘʪʴ ʠʜʝʠ. ʅʝʢʦʪʦʨʳʝ ʷʟʳʢʠ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʧʦʟʚʦʣʷʶʪ ʯʝʣʦʚʝʢʫ ʤʳʩʣʠʪʴ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʧʨʠʙʣʠʞʝʥʥʦʤ ʢ ʧʨʦʙʣʝʤʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʧʦʟʚʦʣʷʷ ʧʦʯʪʠ 

ʥʝ ʦʪʚʣʝʢʘʪʴʩʷ ʥʘ ʤʳʩʣʠ ʦʙ ʦʛʨʘʥʠʯʝʥʠʷʭ ʨʝʘʣʠʟʘʮʠʠ; 

¶ ʢʦʛʜʘ ʦʥʘ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʯʠ, ʥʝʚʳʧʦʣʥʠʤʳʝ ʚʨʫʯʥʫʶ. ʀʥʩʪʨʫʤʝʥʪʳ ʠʟ-

ʤʝʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʦʙʠʨʘʶʪ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʠʥʘʯʝ ʩʦʙʨʘʪʴ ʙʳʣʦ ʙʳ ʥʝ-

ʚʦʟʤʦʞʥʦ. ʇʨʦʛʨʘʤʤʠʩʪʳ ʛʦʚʦʨʷʪ ʦ ʥʠʭ, ʢʘʢ ʦʙ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ; 

¶ ʢʦʛʜʘ ʦʥʘ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʫʪʦʤʠʪʝʣʴʥʳʝ ʠ ʧʦʜʚʝʨʞʝʥʥʳʝ ʦʰʠʙʢʘʤ ʜʝʡ-

ʩʪʚʠʷ. ʂʦʤʧʠʣʷʪʦʨʳ, ʵʣʝʢʪʨʦʥʥʳʝ ʪʘʙʣʠʮʳ ʠ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥ-

ʬʠʛʫʨʘʮʠʝʡ ʇʆ ʥʘʩʪʦʣʴʢʦ ʚʘʞʥʳ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʠʩʪʳ ʜʘʞʝ ʥʝ 

ʫʧʦʤʠʥʘʶʪ ʦ ʥʠʭ ʢʘʢ ʦʙ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʘ ʧʨʦʩʪʦ ʧʨʝʜʧʦʣʘʛʘʶʪ ʠʭ ʧʨʠ-

ʩʫʪʩʪʚʠʝ; 

¶ ʢʦʛʜʘ ʦʥʘ ʦʙʣʝʛʯʘʝʪ ʦʙʱʝʥʠʝ ʤʝʞʜʫ ʣʶʜʴʤʠ. ɺ ʩʨʝʜʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʚʩʝ ʚʠʜʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦʤʦʛʘʶʪ 

ʢʦʤʘʥʜʝ ʨʘʙʦʪʘʪʴ. 

ʊʝʭʥʦʣʦʛʠʷ ʥʝ ʜʦʣʞʥʘ ʜʝʡʩʪʚʦʚʘʪʴ ʧʨʦʪʠʚ ʭʘʨʘʢʪʝʨʘ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦ-

ʩʪʝʡ ʠ ʧʦʟʥʘʚʘʪʝʣʥɹʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʯʝʪʢʦ ʧʦʥʠʤʘʪʴ: ʧʨʠ ʚʩʝʭ ʜʦʩʪʦʠʥʩʪʚʘʭ ʙʳʩʪʨʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʵʪʦʪ ʧʦʜʭʦʜ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠ ʧʨʠʤʝʥʠʤ ʪʦʣʴ-

ʢʦ ʚ ʧʨʦʝʢʪʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʭ ʧʨʦʝʢʪʦʚ ɸʣʠ-
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ʩʪʝʨ ʂʦʙʝʨʥ ʚʚʝʣ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ð ʢʨʠʪʠʯʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙ. ʂʨʠʪʠʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʚʳʟʳʚʘʝʤʳʤʠ ʜʝʬʝʢʪʘʤʠ ʚ ʇʆ, ʠ ʤʦʞʝʪ ʠʤʝʪʴ 

ʦʜʠʥ ʠʟ ʯʝʪʳʨʝʭ ʫʨʦʚʥʝʡ: 

¶ G ð ʜʝʬʝʢʪʳ ʚʳʟʳʚʘʶʪ ʧʦʪʝʨʶ ʫʜʦʙʩʪʚʘ; 

¶ D - ʜʝʬʝʢʪʳ ʚʳʟʳʚʘʶʪ ʧʦʪʝʨʶ ʚʦʟʤʝʩʪʠʤʳʭ ʩʨʝʜʩʪʚ (ʤʘʪʝʨʠʘʣʴʥʳʭ ʠʣʠ 

ʬʠʥʘʥʩʦʚʳʭ); 

¶ ɽ ð ʜʝʬʝʢʪʳ ʚʳʟʳʚʘʶʪ ʧʦʪʝʨʶ ʥʝʚʦʟʤʝʩʪʠʤʳʭ ʩʨʝʜʩʪʚ; 

¶ L ð ʜʝʬʝʢʪʳ ʩʦʟʜʘʶʪ ʫʛʨʦʟʫ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. ʄʘʩʰʪʘʙ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʝʢʪʝ: 

¶ ʦʪ 1 ʜʦ 6 ʯʝʣʦʚʝʢ ð ʤʘʣʳʡ ʤʘʩʰʪʘʙ; 

¶ ʦʪ 6 ʜʦ 20 ʯʝʣʦʚʝʢ - ʩʨʝʜʥʠʡ ʤʘʩʰʪʘʙ; 

¶ ʩʚʳʰʝ 20 ʯʝʣʦʚʝʢ ð ʙʦʣʴʰʦʡ ʤʘʩʰʪʘʙ. 

ʇʦ ʦʮʝʥʢʝ ʂʦʙʝʨʥʘ, ʙʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ ʇʆ ʧʨʠʤʝʥʠʤʘ ʪʦʣʴʢʦ ʚ ʧʨʦʝʢ-

ʪʘʭ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʤʘʩʰʪʘʙʘ ʩ ʥʠʟʢʦʡ ʢʨʠʪʠʯʥʦʩʪʴʶ (ʉ ʠʣʠ D), ʆʙʱʠʝ 

ʧʨʠʥʮʠʧʳ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʡ ʚ ʪʘʢʠʭ ʧʨʦʝʢʪʘʭ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʱʝʥʠʝ ʣʠʮʦʤ ʢ ʣʠʮʫ ð ʵʪʦ ʩʘʤʳʡ ʜʝʰʝʚʳʡ ʠ ʙʳʩʪʨʳʡ 

ʩʧʦʩʦʙ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ; 

¶ ʠʟʙʳʪʦʯʥʘʷ çʪʷʞʝʩʪʴè ʪʝʭʥʦʣʦʛʠʠ ʩʪʦʠʪ ʜʦʨʦʛʦ; 

¶ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʤʘʥʜʳ ʪʨʝʙʫʶʪ ʙʦʣʝʝ çʪʷʞʝʣʳʭè ʠ ʬʦʨʤʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; 

¶ ʙʦʣʴʰʘʷ ʬʦʨʤʘʣʴʥʦʩʪʴ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʦʝʢʪʦʚ ʩ ʙʦʣʴʰʝʡ ʢʨʠʪʠʯʥʦʩʪʴʶ; 

¶ ʚʦʟʨʘʩʪʘʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʦʢʨʘʱʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ ʢʦʥʝʯʥʳʭ ʧʨʦʜʫʢʪʘʭ; 

¶ ʜʠʩʮʠʧʣʠʥʘ, ʫʤʝʥʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʧʨʦʪʠʚʦʩʪʦʷʪ ʧʨʦʮʝʩʩʫ, ʬʦʨʤʘʣʴʥʦʩʪʠ 

ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ; 

¶ ʧʦʪʝʨʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʥʝʢʨʠʪʠʯʝʩʢʠʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʧʦʣʥʝ ʜʦʧʫ-

ʩʪʠʤʘ. 
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʧʨʠʤʝʨʦʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʘ 

ʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʷʚʣʷʝʪʩʷ çʕʢʩʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè (Extreme 

Programming ð ʍʈ
1
). ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʦ ʢʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ. 

1. ɺ ʢʦʤʘʥʜʝ ʨʘʙʦʪʘʝʪ ʦʪ ʪʨʝʭ ʜʦ ʜʝʩʷʪʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ. ʆʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴ-

ʢʦ ʟʘʢʘʟʯʠʢʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘ ʤʝʩʪʝ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʢʫʱʫʶ ʵʢʩʧʝʨʪʠʟʫ. ɺʩʝ 

ʨʘʙʦʪʘʶʪ ʚ ʦʜʥʦʡ ʢʦʤʥʘʪʝ ʠʣʠ ʚ ʩʤʝʞʥʳʭ ʢʦʤʥʘʪʘʭ, ʞʝʣʘʪʝʣʴʥʦ ʚʦʢʨʫʛ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʭ ʚʤʝʩʪʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʳʭ ʚʜʚʦʝ ʤʝʥʴʰʝ ʯʠʩʣʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, 

ʩ ʤʦʥʠʪʦʨʘʤʠ, ʧʦʚʝʨʥʫʪʳʤʠ ʥʘʨʫʞʫ ʠʟ ʢʨʫʛʘ. 

2. ʇʨʦʛʨʘʤʤʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʨʝʭʥʝʜʝʣʴʥʳʤʠ ʧʝʨʠʦʜʘʤʠ, ʠʣʠ ʠʪʝʨʘʮʠʷ-

ʤʠ. ʅʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʙʦʪʘʶʱʠʡ, ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʡ ʢʦʜ, ʢʦ-

ʪʦʨʳʡ ʤʦʞʝʪ ʩʨʘʟʫ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʢʘʟʯʠʢʘʤʠ. ʉʦʙʨʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʧʨʘʚ-

ʣʷʝʪʩʷ ʢ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʢʦʥʮʝ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʚʳʧʫʩʢʘ ʚʝʨʩʠʡ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʦʪ ʜʚʫʭ ʜʦ ʧʷʪʠ ʠʪʝʨʘʮʠʡ. 

3. ɽʜʠʥʠʮʝʡ ʩʦʙʠʨʘʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ ʷʚʣʷʝʪʩʷ çʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʠʩ-

ʪʦʨʠʷè (user story), ʦʧʠʩʳʚʘʶʱʘʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʟʘ ʦʜʥʫ ʠʪʝʨʘʮʠʶ. ɿʘʢʘʟʯʠʢʠ ʟʘʧʠʩʳ-

ʚʘʶʪ ʠʩʪʦʨʠʠ ʥʘ ʧʨʦʩʪʳʭ ʠʥʜʝʢʩʥʳʭ ʢʘʨʪʦʯʢʘʭ. ɿʘʢʘʟʯʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʩʪʳ ʜʦ-

ʛʦʚʘʨʠʚʘʁ ʪʩʷ ʦ ʧʣʘʥʘʭ ʥʘ ʩʣʝʜʫʶʱʫʶ ʠʪʝʨʘʮʠʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ: 

¶ ʧʨʦʛʨʘʤʤʠʩʪʳ ʦʮʝʥʠʚʘʶʪ ʚʨʝʤʷ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʩ ʢʘʞʜʦʡ ʢʘʨʪʦʯ-

ʢʦʡ; 

¶ ʟʘʢʘʟʯʠʢʠ ʨʘʩʩʪʘʚʣʷʶʪ ʧʨʠʦʨʠʪʝʪʳ, ʠʟʤʝʥʷʶʪ ʠ ʧʝʨʝʩʤʘʪʨʠʚʘʶʪ ʠʭ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʯʪʦʙʳ ʩʘʤʳʝ ʮʝʥʥʳʝ ʠʩʪʦʨʠʠ ʩ ʥʘʠʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦ-

ʩʪʴʶ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʚʳʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ.  

ʈʘʟʨʘʙʦʪʢʘ ʠʩʪʦʨʠʠ ʥʘʯʠʥʘʝʪʩʷ ʩ ʝʝ ʦʙʩʫʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʠʩʪʘʤʠ ʠ ʵʢʩ-

ʧʝʨʪʦʤ-ʟʘʢʘʟʯʠʢʦʤ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʭʦʜʠʪ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦ-

ʨʷʜʢʝ, ʪʝʢʩʪ, ʟʘʧʠʩʘʥʥʳʡ ʥʘ ʢʘʨʪʦʯʢʝ ʵʪʦʡ ʠʩʪʦʨʠʠ, ʜʦʣʞʝʥ ʙʳʪʴ ʦʯʝʥʴ ʢʨʘʪ-

ʢʠʤ, ʜʦʩʪʘʪʦʯʥʳʤ ʣʠʰʴ ʜʣʷ ʥʘʧʦʤʠʥʘʥʠʷ, ʦ ʯʝʤ ʧʦʡʜʝʪ ʨʘʟʛʦʚʦʨ. ʇʦʥʠʤʘʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʨʘʩʪʝʪ ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ ʨʘʟʛʦʚʦʨʘʤ ʠ ʣʶʙʳʤ ʢʘʨʪʠʥʢʘʤ ʠʣʠ ʜʦʢʫ-

ʤʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʥʠʢʠ ʩʦʯʪʫʪ ʥʝʦʙʭʦʜʠʤʳʤʠ. 

                                                      
1
 ɹʝʢ ʂ. ʕʢʩʪʨʝʤʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ: ʇʝʨ. ʩ ʘʥʛʣ. ð ʉʇʙ.: ʇʠʪʝʨ, 2002. 
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4. ʇʨʦʛʨʘʤʤʠʩʪʳ ʨʘʙʦʪʘʶʪ ʧʘʨʘʤʠ ʠ ʩʣʝʜʫʶʪ ʩʪʨʦʛʠʤ ʩʪʘʥʜʘʨʪʘʤ ʢʦʜʠʨʦ-

ʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʠʤʠ ʚ ʥʘʯʘʣʝ ʧʨʦʝʢʪʘ. ʆʥʠ ʩʦʟʜʘʶʪ ʤʦʜʫʣʴʥʳʝ ʪʝʩʪʳ ʜʣʷ 

ʚʩʝʛʦ, ʯʪʦ ʦʥʠ ʧʠʰʫʪ, ʠ ʜʦʙʠʚʘʶʪʩʷ, ʯʪʦʙʳ ʵʪʠ ʪʝʩʪʳ ʚʳʧʦʣʥʣ̫ʠʩʴ ʢʘʞʜʳʡ ʨʘʟ 

ʧʨʠ ʩʜʘʯʝ ʢʦʜʘ ʥʘ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʚʝʨʩʠʡ ʠ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥ-

ʬʠʛʫʨʘʮʠʝʡ. 

5. ɺ ʣʶʙʦʝ ʚʨʝʤʷ ʣʶʙʳʝ ʜʚʘ ʧʨʦʛʨʘʤʤʠʩʪʘ, ʩʠʜʷʱʠʝ ʨʷʜʦʤ, ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ 

ʣʶʙʫʶ ʩʪʨʦʢʫ ʢʦʜʘ ʩʠʩʪʝʤʳ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʜʚʘ ʧʨʦʛʨʘʤʤʠʩʪʘ ʦʙʥʘʨʫʞʠ-

ʚʘʶʪ ʩʝʢʮʠʶ ʢʦʜʘ, ʢʦʪʦʨʳʡ ʢʘʞʝʪʩʷ ʪʨʫʜʥʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʣʠ ʯʨʝʟʤʝʨʥʦ 

ʩʣʦʞʥʳʤ, ʦʥʠ ʜʦʣʞʥʳ ʝʛʦ ʧʝʨʝʨʘʙʦʪʘʪʴ, ʯʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʠ ʫʣʫʯʰʠʪʴ. ʆʥʠ 

ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʱʠʡ ʧʨʦʝʢʪ ʚ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʧʨʦʩʪʦʤ ʩʦʩʪʦʥ̫ʠʠ, ʘ 

ʢʦʜ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʷʩʥʳʤ. ʕʪʘ ʧʦʩʪʦʷʥʥʘʷ ʨʝʦʨʛʘʥʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟ-

ʤʦʞʥʦʡ ʙʣʘʛʦʜʘʨʷ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʤʦʜʫʣʴʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ. ʆʥʘ ʪʘʢʞʝ ʚʦʟ-

ʤʦʞʥʘ, ʧʦʩʢʦʣʴʢʫ ʥʘʟʥʘʯʝʥʠʷ ʧʘʨ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʯʝʨʝʜʫʶʪʩʷ ʧʨʠʤʝʨʥʦ ʨʘʟ ʚ 

ʜʝʥʴ, ʠ ʧʦʵʪʦʤʫ ʟʥʘʥʠʝ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʜʘ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ʛʨʫʧ-

ʧʫ, ʙʣʘʛʦʜʘʨʷ ʠʟʤʝʥʝʥʠʶ ʧʘʨʪʥʝʨʩʪʚʘ. 

6. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʛʨʘʤʤʠʩʪʳ ʨʘʙʦʪʘʶʪ, ʟʘʢʘʟʯʠʢʠ ʟʘʥʠʤʘʶʪʩʷ ʪʨʝʤʷ ʚʝ-

ʱʘʤʠ: ʦʥʠ ʧʦʩʝʱʘʶʪ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʯʪʦʙʳ ʧʨʦʷʩʥʷʪʴ ʠʜʝʠ, ʧʠʰʫʪ ʧʨʠʝʤʦʯ-

ʥʳʝ ʪʝʩʪʳ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʦʛʦʥʘ ʚʦ ʚʨʝʤʷ ʠʪʝʨʘʮʠʠ ʠ ʚ ʝʝ ʢʦʥʮʝ ʚʳʙʠʨʘʶʪ ʠʩʪʦ-

ʨʠʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ. ʇʦ ʩʚʦʝʤʫ ʨʝʰʝʥʠʶ ʦʥʠ ʤʦʛʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʝʢʪʝ ʧʦʣʥʦʝ ʨʘʙʦʯʝʝ ʚʨʝʤʷ ʠʣʠ ʪʦʣʴʢʦ ʯʘʩʪʴ ʚʨʝʤʝʥʠ. 

7. ʂʘʞʜʳʡ ʜʝʥʴ ʢʦʤʘʥʜʘ ʧʨʦʚʦʜʠʪ ʦʧʝʨʘʪʠʚʥʳʝ ʩʦʚʝʱʘʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʦʛʨʘʤʤʠʩʪʳ ʨʘʩʩʢʘʟʳʚʘʶʪ, ʥʘʜ ʯʝʤ ʦʥʠ ʨʘʙʦʪʘʶʪ, ʯʪʦ ʧʨʦʜʚʠʛʘʝʪʩʷ ʭʦʨʦh ʦ 

ʠ ʚ ʯʝʤ ʪʨʝʙʫʝʪʩʷ ʧʦʤʦʱʴ. ʅʘ ʵʪʠʭ ʩʦʚʝʱʘʥʠʷʭ ʚʩʝ ʩʪʦʷʪ, ʯʪʦʙʳ ʦʥʠ ʙʳʩʪʨʦ ʟʘ-

ʢʘʥʯʠʚʘʣʠʩʴ. ɺ ʢʦʥʮʝ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʜʨʫʛʦʝ ʩʦʚʝʱʘʥʠʝ, ʥʘ ʢʦʪʦ-

ʨʦʤ ʦʥʠ ʦʮʝʥʠʚʘʶʪ, ʯʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʭʦʨʦʰʦ, ʠ ʥʘʜ ʯʝʤ ʥʫʞʥʦ ʨʘʙʦʪʘʪʴ ʚ ʩʣʝ-

ʜʫʶʱʠʡ ʨʘʟ. ʕʪʦʪ ʧʝʨʝʯʝʥʴ ʚʳʚʝʰʠʚʘʝʪʩʷ, ʯʪʦʙʳ ʚʩʝ ʤʦʛʣʠ ʝʛʦ ʚʠʜʝʪʴ, ʨʘʙʦʪʘʷ 

ʚʦ ʚʨʝʤʷ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ. 

8. ʆʜʠʥ ʯʝʣʦʚʝʢ ʚ ʢʦʤʘʥʜʝ ʥʘʟʥʘʯʘʝʪʩʷ çʥʘʩʪʘʚʥʠʢʦʤè. ɺʤʝʩʪʝ ʩ ʫʯʘʩʪʥʠ-

ʢʘʤʠ ʢʦʤʘʥʜʳ ʦʥ ʦʮʝʥʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʠ ʦʩʥʦʚʥʳʭ ʧʨʠʝʤʦʚ: ʧʘʨʥʦʛʦ 
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ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʨʦʪʘʮʠʠ ʧʘʨ, ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʦʩʪʦʪʳ ʧʨʦ-

ʝʢʪʥʳʭ ʨʝh ʝʥʠʡ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʪ.ʜ. 

ʆʜʥʦ ʠʟ ʥʝʩʦʤʥʝʥʥʳʭ ʜʦʩʪʦʠʥʩʪʚ ʍʈ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦ-

ʨʘʷ ʚʦʟʥʠʢʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ. ɿʘʢʘʟʯʠʢʠ ʧʦʣʫʯʘʶʪ ʝʝ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʩʣʝʜ-

ʩʪʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʩʝʘʥʩʘ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʦʥʠ ʚʠʜʷʪ ʨʘʙʦʪʘʶʱʠʡ ʢʦʜ ʠ ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʢʦʨ-

ʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʪʴ. ʀʟʤʝʥʷʷ ʧʨʦʝʢʪ, ʧʨʦʛʨʘʤʤʠʩʪʳ ʧʦʣʫʯʘʶʪ ʙʳʩʪʨʫʶ ʦʙʨʘʪʥʫʶ 

ʩʚʷʟʴ ʙʣʘʛʦʜʘʨʷ ʤʦʜʫʣʴʥʦʤʫ ʠ ʧʨʠʝʤʦʯʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ. ʆʥʠ ʧʦʣʫʯʘʶʪ ʨʝ-

ʘʢʮʠʶ ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʥʝʜʝʣʴ, ʙʣʘʛʦʜʘʨʷ ʠʪʝʨʘʮʠʦʥ-

ʥʳʤ ʮʠʢʣʘʤ. 

ʍʈ ʠʩʧʦʣʴʟʫʝʪ ʦʙʱʝʥʠʝ ð ʩʠʣʴʥʫʶ ʩʪʦʨʦʥʫ ʣʶʜʝʡ. ʇʘʨʥʘʷ ʨʘʙʦʪʘ ʠ 

ʙrʩʪʨʘʷ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʢʦʤʧʝʥʩʠʨʫʝʪ ʩʢʣʦʥʥʦʩʪʴ ʣʶʜʝʡ ʢ ʩʦʚʝʨʰʝʥʠʶ ʦʰʠ-

ʙʦʢ. 

ʍʈ ð ʤʝʪʦʜ ʩ ʚʳʩʦʢʦʡ ʜʠʩʮʠʧʣʠʥʦʡ. ʆʥ ʪʨʝʙʫʝʪ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʩʪʨʦʛʦ-

ʤʫ ʢʦʜʠʨʦʚʘʥʠʶ ʠ ʩʪʘʥʜʘʨʪʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʢʦʤʧʣʝʢʪʘʤ 

ʤʦʜʫʣʴʥʳʭ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʨʝʛʫʣʷʨʥʦ ʚʳʧʦʣʥʷʪʴʩʷ, ʢʘʯʝʩʪʚʝʥʥʦʤʫ 

ʧʨʠʝʤʦʯʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʝ ʚ ʧʘʨʘʭ, ʙʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʧʨʦʩʪʦʪʳ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʩʪʦʷʥʥʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʩʚʦʝʤ ʦʧʨʝʜʝʣʝʥʠʠ ʍʈ ʚʢʣʶʯʘʝʪ ʥʘʙʦʨ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʝ ʢʦ-

ʤʘʥʜʝ ʥʫʞʥʦ ʦʩʚʦʠʪʴ: ʠʛʨʫ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʝʞʝʜʥʝʚʥʦʝ ʦʧʝʨʘʪʠʚʥʦʝ ʩʦʚʝɦ ʘʥʠʝ, 

ʨʝʦʨʛʘʥʠʟʘʮʠʶ ʠ ʦʧʝʨʝʞʘʶʱʫʶ ʨʘʟʨʘʙʦʪʢʫ ʪʝʩʪʦʚ. 

ʍʈ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʢʦʤʧʘʢʪʥʳʭ ʢʦʤʘʥʜ, ʥʘʮʝʣʝʥʥʳʭ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʄʝʪʦʜ 

ʜʦʩʪʠʛʘʝʪ ʵʪʦʛʦ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʩʳʱʝʥʥʦʡ, ʥʝʬʦʨʤʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʠ-

ʜʘʥʠʝʤ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʦʩʦʙʦʛʦ ʟʥʘʯʝʥʠʷ ʫʤʝʥʠʶ ʠ ʥʘʚʳʢʘʤ, ʜʠʩʮʠ-

ʧʣʠʥʝ ʠ ʧʦʥʠʤʘʥʠʶ, ʩʚʦʜʷ ʢ ʤʠʥʠʤʫʤʫ ʚʩʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʜʫʢʪʳ. 

 

! ʉʣʝʜʫʝʪ ʟʘʧʦʤʥʠʪʴ 



 42 

1. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ ʩʦʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʥʳʡ 

ʧʦʜʭʦʜ. ʆʥ ʨʝʘʣʠʟʫʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʣʦʞʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʬʠʢʩʠʨʦʚʘʪʴ ʮʝʣʦʩʪʥʳʝ 

ʩʚʦʡʩʪʚʘ ʦʙʝ̡ʢʪʘ, ʝʛʦ ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ. 

2. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʡ 

ʇʆ ʥʘ ʦʩʥʦʚʝ ʠʩʭʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʤʫ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ ʩʚʦʜʠʪʩʷ ʢ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ ʫʪʦʯʥʝʥʠʶ ʝʛʦ ʩʧʝʮʠʬʠʢʘʮʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ 

ʩʦʟʜʘʥʠʷ ʇʆ. 

3. ʅʘʢʦʧʣʝʥʥʳʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʇʆ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʵʪʦ ʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʘʷ, ʪʨʫʜʦʝʤʢʘʷ ʠ ʜʣʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʪʨʝʙʫʶʱʘʷ 

ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

4. ʅʝʦʪʲʝʤʣʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʇʆ ʷʚʣʷʶʪʩʷ ʩʣʦʞʥʦʩʪʴ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ, 

ʠʟʤʝʥʷʝʤʦʩʪʴ ʠ ʥʝʟʨʠʤʦʩʪʴ. 

5. ʆʙʲʝʢʪʠʚʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʇʆ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʩʨʦʢʠ ʠ ʢʘ-

ʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʚʝʣʘ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʢʫʩʪʘʨʥʳʭ ʢ ʠʥʜʫ-

ʩʪʨʠʘʣʴʥʳʤ ʩʧʦʩʦʙʘʤ ʩʦʟʜʘʥʠʷ ʇʆ ʠ ʧʦʷʚʣʝʥʠʶ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʞʝʥʝʨʥʳʭ 

ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ ʇʆ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʦʙʱʠʤ ʥʘʟʚʘʥʠʝʤ çʧʨʦʛʨʘʤʤ-

ʥʘʷ ʠʥʞʝʥʝʨʠʷè. 

 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʝʢʪ, ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʘʷ ʠʥʞʝʥʝʨʠʷ, çʙʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ ʇʆè. 

 

? ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ 

1. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʮʝʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ? 

2. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʳʭ ʢʨʫʧʥʦʤʘʩ-

ʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ? 

3. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʥʝʫʜʘʯ ʧʨʦʝʢʪʦʚ ʠ ʢʘʢʠʤ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚʳʭʦʜ ʠʟ ʧʦʣʦʞʝʥʠʷ? 
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4. ʏʪʦ ʦʟʥʘʯʘʝʪ çʙʳʩʪʨʘʷ ʨʘʟʨʘʙʦʪʢʘ ʇʆè? 

 

 

 

 

 

ɻʃɸɺɸ 1 

ɾʀɿʅɽʅʅʓʁ ʎʀʂʃ  

ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

 

ʇʨʦʯʠʪʘʚ ʵʪʫ ʛʣʘʚʫ, ʚʳ ʫʟʥʘʝʪʝ: 

¶ ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

(ɾʎ ʇʆ) ʠ ʢʘʢʠʝ ʧʨʦʮʝʩʩʳ ʚʭʦʜʷʪ ʚ ʝʛʦ ʩʦʩʪʘʚ. 

¶ ʏʪʦ ʪʘʢʦʝ ʤʦʜʝʣʴ ɾʎʇʆ. 

¶ ʂʘʢʠʝ ʩʪʘʜʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʣʶʙʦʛʦ ʇʆ. 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʢʘʩʢʘʜʥʘʷ ʠ ʠʪʝʨʘʮʠʦʥʥʘʷ ʤʦʜʝʣʠ ɾʎ ʇʆ. 

¶ ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʫʨʦʚʥʶ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ð 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ. 

 

1.1. 

ʅʆʈʄɸʊʀɺʅʆ-ʄɽʊʆɼʀʏɽʉʂʆɽ 

ʆɹɽʉʇɽʏɽʅʀɽ ʉʆɿɼɸʅʀʗ ʇʆ 

 

ʈʘʟʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʙʦʪʦʡ ʢʦʣʣʝʢʪʠʚʦʚ ʨʘʟʤʝʨʦʤ 

ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʠ ʜʘʞʝ ʩʦʪʝʥ ʯʝʣʦʚʝʢ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʝʤʳʩ-

ʣʠʤʘ ʙʝʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫ-
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ʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ
1
. ʂʦʤʧʣʝʢʩ 

ʪʘʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘʟʳʚʘʶʪ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

(ʅʄʆ). ʕʪʠ ʜʦʢʫʤʝʥʪʳ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ: 

¶ ʧʦʨʷʜʦʢ ʨʘʟʨʘʙʦʪʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ; 

¶ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʘʚʫ ʇʆ ʠ ʩʚʷʟʷʤ ʤʝʞʜʫ ʝʛʦ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʘ 

ʪʘʢʞʝ ʢ ʝʛʦ ʢʘʯʝʩʪʚʫ; 

¶ ʚʠʜʳ, ʩʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʝʢʪʥʦʡ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʉʣʝʜʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʅʄʆ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʇʆ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʩʦʩʪʘʚ ʅʄʆ ʚʭʦʜʷʪ ʩʪʘʥʜʘʨʪʳ ʠ ʨʫʢʦʚʦʜʷʱʠʝ ʜʦʢʫʤʝʥʪʳ, ʤʝʪʦʜʠʢʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʩʣʦʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʰʘʙʣʦʥʳ ʧʨʦʝʢʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ɺʩʝ ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʅʄʆ ʜʦʢʫʤʝʥʪʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʨʠʟʥʘʢʘʤ: 

¶ ʚʠʜʫ ʨʝʛʣʘʤʝʥʪʘʮʠʠ (ʩʪʘʥʜʘʨʪ, ʨʫʢʦʚʦʜʷʱʠʡ ʜʦʢʫʤʝʥʪ, ʧʦʣʦʞʝʥʠʝ, ʠʥ-

ʩʪʨʫʢʮʠʷ ʠ ʪ.ʧ.); 

¶ ʩʪʘʪʫʩʫ ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ ʜʦʢʫʤʝʥʪʘ (ʤʝʞʜʫʥʘʨʦʜʥʳʡ, ʦʪʨʘʩʣʝʚʦʡ, 

ʧʨʝʜʧʨʠ̫ ʪʠʷ); 

¶ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʠʷ ʜʦʢʫʤʝʥʪʘ (ʟʘʢʘʟʯʠʢ, ʧʦʜʨʷʜʯʠʢ, ʧʨʦʝʢʪ); 

¶ ʦʙʲʝʢʪʫ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʠʣʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʅʦʨʤʘʪʠʚʥʦʡ ʙʘʟʦʡ ʅʄʆ ʷʚʣʷʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʩʪʘʥ-

ʜʘʨʪʳ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ: 

¶ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ISO/IEC (ISO ð International Organization of 

Standardization ð ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, IEC 

ð International Electrotechnical Commission ð ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʠʩʩʠʷ 

ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ); 

                                                      
1
ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ (ʩʪʘʥʜʘʨʪʳ) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʫʯʝʙ-

ʥʦʤ ʧʦʩʦʙʠʠ: ɹʣʘʛʦʜʘʪʩʢʠʭ ɺ.ɸ., ɺʦʣʥʠʥ ɺ.ɸ., ʇʦʩʢʘ-ʢʘʣʦʚ ʂ.ʌ. ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ð ʄ.: ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2003. 
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¶ ʩʪʘʥʜʘʨʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɻʆʉʊ ʈ; 

¶ ʩʪʘʥʜʘʨʪʳ ʦʨʛʘʥʠʟʘʮʠʠ-ʟʘʢʘʟʯʠʢʘ. 

ɺ ʉʉʉʈ ʚ 70-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʇʆ ʨʝʛʣʘʤʝʥʪʠʨʦ-

ʚʘʣʩʷ ʩʪʘʥʜʘʨʪʘʤʠ ɻʆʉʊ ɽʉʇɼ (ɽʜʠʥʦʡ ʉʠʩʪʝʤʳ ʇʨʦʛʨʘʤʤʥʦʡ ɼʦʢʫʤʝʥʪʘʮʠʠ 

ð ʩʝʨʠʷ ɻʆʉʊ 19.ʍʍʍ), ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʢʣʘʩʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʳʭ ʧʨʦʛʨʘʤʤ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʩʦʟʜʘʚʘʝʤʳʭ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʠ-

ʩʪʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʩʪʘʥʜʘʨʪʳ ʫʩʪʘʨʝʣʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʠ ʧʦ ʬʦʨʤʝ, 

ʠʭ ʩʨʦʢʠ ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʯʠʣʠʩʴ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʇʨʦʮʝʩʩʳ 

ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ (ɸʉ), ʯʘʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʝ̫ʪʩʷ ʇʆ ɸʉ, 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʩʪʘʥʜʘʨʪʘʤʠ ɻʆʉʊ 34.601ð90 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ. ʂʦʤʧʣʝʢʩ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʝ ʩʠʩʪʝʤʳ. ʉʪʘʜʠʠ ʩʦʟʜʘʥʠʷè; ɻʆʉʊ 34.602ð89 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ. ʂʦʤʧʣʝʢʩ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ. ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘ-

ʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳè ʠ ɻʆʉʊ 34.603ð92 çʀʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ɺʠʜʳ ʠʩʧʪrʘʥʠʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤè. ʆʜʥʘʢʦ 

ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʇʆ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʬʫʥʢʮʠʦʥʠ-

ʨʫʶʱʠʭ ʚ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʝ, ʚ ʵʪʠʭ ʩʪʘʥʜʘʨʪʘʭ ʦʪʨʘʞʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʘ 

ʦʪʜʝʣʴʥʳʝ ʠʭ ʧʦʣʦʞʝʥʠʷ ʷʚʥʦ ʫʩʪʘʨʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʝʨʴʝʟʥʦʛʦ 

ʧʨʦʝʢʪʘ ʧʨʠʭʦʜʠʪʩʷ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʣʝʢʪʳ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫ-

ʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩʳ, ʵʪʘʧʳ, ʨʘʙʦʪʳ ʠ ʜʦʢʫʤʝʥʪʳ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʵʪʦʤʫ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ. 

 

1.2.  

ʉʊɸʅɼɸʈʊ ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ ʇʆ 

 

ʇʦʥʷʪʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ (ɾʎ ʇʆ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ ʧʦʥʷ-

ʪʠʡ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ. ɾʎʇʆ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦ-
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ʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘ-

ʥʠʷ ʇʆ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʤʦʤʝʥʪ ʝʛʦ ʧʦʣʥʦʛʦ ʠʟʲʷʪʠʷ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ
1
. 

ʆʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʩʦʩʪʘʚ ʧʨʦʮʝʩ-

ʩʦʚ ɾʎ ʇʆ, ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ISO/IEC 12207:1995 çInfor-

mation Technology - Software Life Cycle Processesè. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ 

ɾʎ, ʩʦʜʝʨʞʘʱʫʶ ʧʨʦʮʝʩʩʳ, ʜʝʡʩʪʚʠʷ ʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʧrʦʣ-

ʥʝʥʳ ʚʦ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʇʆ (ʝʛʦ ʨʦʩʩʠʡʩʢʠʡ ʘʥʘʣʦʛ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 12207ð

99 ʚʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʚ ʠʶʣʝ 2000 ʛ.). ɺ ʜʘʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʥʝʢʦʪʦʨʳʝ ʚʭʦʜ-

ʥʳʝ ʜʘʥʥʳʝ ʚ ʚʳʭʦʜʥʳʝ. ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʘ-

ʜʘʯʘʤʠ ʠ ʤʝʪʦʜʘʤʠ ʠʭ ʨʝʰʝʥʠʷ, ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʦʪ ʜʨʫʛʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥ ʥʘ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ, ʢʘʞʜʦʝ ʜʝʡʩʪʚʠʝ ð ʥʘ ʥʘʙʦʨ 

ʟʘʜʘʯ. ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ, ʜʝʡʩʪʚʠʝ ʠʣʠ ʟʘʜʘʯʘ ʠʥʠʮʠʠʨʫʝʪʩʷ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʜʨʫ-

ʛʠʤ ʧʨʦʮʝʩʩʦʤ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʠʯʝʤ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʳʧʦʣʥʝʥʠʷ (ʝʩʪʝʩʪʚʝʥʥʦ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʚʷʟʝʡ 

ʧʦ ʚʭʦʜʥʳʤ ʜʘʥʥʳʤ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 12207-99 ʚʩʝ ʧʨʦʮʝʩʩʳ 

ɾʎ ʇʆ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ (ʨʠʩ. 1.1): 

                                                      
1
 IEEE Std 610.12 - 1990. IEEE Standard Glossary of Software Engineering Terminology. 



 47 

 
 

ʈʠʩ. 1.1. ʇʨʦʮʝʩʩʳ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 12207-99 

 

¶ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʧʨʠʦʙʨʝʪʝʥʠʝ, ʧʦʩʪʘʚʢʘ, ʨʘʟʨʘʙʦʪʢʘ, ʵʢʩʧʣʫʘ-

ʪʘʮʠʷ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ); 

¶ ʚʦʩʝʤʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʥ-

ʬʠʛʫʨʘʮʠʝʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ, ʚʝʨʠʬʠʢʘʮʠʷ, ʘʪʪʝʩʪʘʮʠʷ, ʩʦʚʤʝʩʪʥʘʷ 

ʦʮʝʥʢʘ, ʘʫʜʠʪ, ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ); 

¶ ʯʝʪʳʨʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘ (ʫʧʨʘʚʣʝʥʠʝ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʫʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʦʙʫʯʝʥʠʝ). 
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1.2.1. 

ʆʉʅʆɺʅʓɽ ʇʈʆʎɽʉʉʓ ɾʎ ʇʆ 

 

ʇʨʦʮʝʩʩ ʧʨʠʦʙʨʝʪʝʥʠʷ (acquisition process) ʩʦʩʪʦʠʪ ʠʟ ʜʝʡʩʪʚʠʡ ʠ ʟʘʜʘʯ 

ʟʘʢʘʟʯʠʢʘ, ʧʨʠʦʙʨʝʪʘʶʱʝʛʦ ʇʆ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʭʚʘʪʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡ-

ʩʪʚʠʷ: 

1) ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʧʨʠʦʙʨʝʪʝʥʠʷ; 

2) ʧʦʜʛʦʪʦʚʢʫ ʟʘʷʚʦʯʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ; 

3) ʧʦʜʛʦʪʦʚʢʫ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʜʦʛʦʚʦʨʘ; 

4) ʥʘʜʟʦʨ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʩʪʘʚʱʠʢʘ; 

5) ʧʨʠʝʤʢʫ ʠ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪ. 

ʀʥʠʮʠʠʨʦʚʘʥʠʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʢʘʟʯʠʢʦʤ ʩʚʦʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʨʠʦʙʨʝʪʝʥʠʠ, ʨʘʟʨʘʙʦʪʢʝ 

ʠʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤʳ, ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʣʠ ʫʩʣʫʛ; 

¶ ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ; 

¶ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʫʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʇʆ; 

¶ ʧʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʛʘʨʘʥʪʠʡ, ʩʝʨʪʠʬʠʢʘʪʦʚ, 

ʣʠʮʝʥʟʠʡ ʠ ʧʦʜʜʝʨʞʢʠ ʚ ʩʣʫʯʘʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ; 

¶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʧʣʘʥʘ ʧʨʠʦʙʨʝʪʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢ ʩʠʩʪʝʤʝ, ʪʠʧ ʜʦʛʦʚʦʨʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʩʪʦʨʦʥ ʠ ʪ.ʜ. 

ɿʘʷʚʦʯʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ: 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ; 

¶ ʧʝʨʝʯʝʥʴ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ; 

¶ ʫʩʣʦʚʠʷ ʠ ʩʦʛʣʘʰʝʥʠʷ; 

¶ ʪʝʭʥʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʩʨʝʜʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ). 

ɿʘʷʚʦʯʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚʳʙʨʘʥʥʦʤʫ ʧʦʩʪʘʚʱʠʢʫ (ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʠʤ ʧʦʩʪʘʚʱʠʢʘʤ ʚ ʩʣʫʯʘʝ ʧʨʦʚʝʜʝʥʠʷ ʪʝʥʜʝpa). ʇʦʩʪʘʚʱʠʢ ð ʵʪʦ ʦʨʛʘ-

ʥʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪ ʜʦʛʦʚʦʨ ʩ ʟʘʢʘʟʯʠʢʦʤ ʥʘ ʧʦʩʪʘʚʢʫ ʩʠʩʪʝʤʳ, ʇʆ ʠʣʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʫʩʣʫʛʠ ʥʘ ʫʩʣʦʚʠ̫ ʭ, ʦʛʦʚʦʨʝʥʥʳʭ ʚ ʜʦʛʦʚʦʨʝ. 
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ʇʦʜʛʦʪʦʚʢʘ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʦʛʦʚʦʨʘ ʚʢʣʶʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʢʘʟʯʠʢʦʤ ʧʨʦʮʝʜʫʨʳ ʚʳʙʦʨʘ ʧʦʩʪʘʚʱʠʢʘ, ʚʢʣʶʯʘʶʱʝʡ 

ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʨʝʜʣʦʞʝʥʠʡ ʚʦʟʤʦʞʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ; 

¶ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʣʦʞʝʥʠʡ; 

¶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʩ ʧʦʩʪʘʚʱʠʢʦʤ; 

¶ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʚ ʜʦʛʦʚʦʨ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʚʳ-

ʧʦʣʥʝʥʠʷ. 

ʅʘʜʟʦʨ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʩʪʘʚʱʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʠʷʤʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩʘʭ ʩʦʚʤʝʩʪʥʦʡ ʦʮʝʥʢʠ ʠ ʘʫʜʠʪʘ, 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʠʝʤʢʠ ʧʦʜʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʪʝ-

ʩʪʳ. ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪ ʧʦ ʜʦʛʦʚʦʨʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 

ʚʩʝʭ ʫʩʣʦʚʠʡ ʧʨʠʝʤʢʠ. 

ʇʨʦʮʝʩʩ ʧʦʩʪʘʚʢʠ (supply process) ʦʭʚʘʪʳʚʘʝʪ ʜʝʡʩʪʚʠʷ ʠ ʟʘʜʘʯʠ, ʚʳʧʦʣʥ̫ -

ʝʤʳʝ ʧʦʩʪʘʚʱʠʢʦʤ, ʢʦʪʦʨʳʡ ʩʥʘʙʞʘʝʪ ʟʘʢʘʟʯʠʢʘ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ ʠʣʠ 

ʫʩʣʫʛʦʡ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʧʦʩʪʘʚʢʠ; 

2) ʧʦʜʛʦʪʦʚʢʫ ʦʪʚʝʪʘ ʥʘ ʟʘʷʚʦʯʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ; 

3) ʧʦʜʛʦʪʦʚʢʫ ʜʦʛʦʚʦʨʘ; 

4) ʧʣʘʥʠʨʦʚʘʥʠʝ; 

5) ʚʳʧʦʣʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ; 

6) ʧʨʦʚʝʨʢʫ ʠ ʦʮʝʥʢʫ; 

7) ʧʦʩʪʘʚʢʫ ʠ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪ. 

ʀʥʠʮʠʠʨʦʚʘʥʠʝ ʧʦʩʪʘʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦʩʪʘʚʱʠʢʦʤ ʟʘ-

ʚ̫ʦʯʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʩʦʛʣʘʩʠʪʩɹʷ ʩ ʚʳʩʪʘʚʣʝʥʥʳʤʠ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʠ ʫʩʣʦʚʠʷʤʠ ʠʣʠ ʧʨʝʜʣʦʞʠʪʴ ʩʚʦʠ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʱʠʢʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩʚʦʠʤʠ 

ʩʠʣʘʤʠ ʠʣʠ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʫʙʧʦʜʨʷʜʯʠʢʘ; 

¶ ʨʘʟʨʘʙʦʪʢʫ ʧʦʩʪʘʚʱʠʢʦʤ ʧʣʘʥʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʩʦʜʝʨʞʘʱʝʛʦ ʦʨʛʘ-

ʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʝʢʪʘ, ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʪʝʭʥʠ-
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ʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʩʫʨʩʘʤ, ʫʧʨʘʚʣʝʥʠʝ ʩʫʙʧʦʜ-

ʨʷʜʯʠʢʘʤʠ ʠ ʜʨ. 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ (development process) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʝʡʩʪʚʠʷ ʠ 

ʟʘʜʘʯʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʨʘʟʨʘʙʦʪʯʠʢʦʤ, ʠ ʦʭʚʘʪʳʚʘʝʪ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʇʆ ʠ 

ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘ ʜʘʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʚʢʣʶʯʘʷ ʦʬʦʨʤ-

ʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʜʛʦʪʦʚʢʫ ʤʘʪʝʨʠʘʣʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʘʯʝʩʪʚʘ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʤʘʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ 

ʧʝʨʩʦʥʘʣʘ, ʠ ʪ.ʜ. 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ; 

3) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ;  

4) ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ; 

5) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʇʆ; 

6) ʜʝʪʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ; 

7) ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʇʆ; 

8) ʠʥʪʝʛʨʘʮʠʶ ʇʆ; 

9) ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʇʆ; 

10) ʠʥʪʝʛʨʘʮʠʶ ʩʠʩʪʝʤʳ; 

11) ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ; 

12) ʫʩʪʘʥʦʚʢʫ ʇʆ; 

13) ʧʨʠʝʤʢʫ ʇʆ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʚʳʙʦʨʘ ʤʦʜʝʣʠ ɾʎ ʇʆ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʤʘʩʰʪʘʙʫ, ʟʥʘʯʠʤʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʧʨʦʝʢʪʘ (ʩʤ. ʧʦʜʨʘʟʜ. 1.3). ɼʝʡ-

ʩʪʚʠʷ ʠ ʟʘʜʘʯʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝ-

ʣʠ. ʈʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ, ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʝʢʪʘ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩ ʟʘʢʘʟʯʠʢʦʤ ʩʪʘʥʜʘʨʪʳ, ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ, ʘ 

ʪʘʢʞʝ ʩʦʩʪʘʚʠʪʴ ʧʣʘʥ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 
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ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʘʜʝʞʥʦ-

ʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢ ʚʥʝʰʥʠʤ ʠʥʪʝʨʬʝʡʩʘʤ ʠ ʪ.ʜ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʦʮʝ-

ʥʠʚʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʢʨʠʪʝʨʠʝʚ ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ʧʨʠ ʪʝ-

ʩʪʠʨʦʚʘʥʠʠ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʝʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʇʆ ʠ ʦʧʝʨʘʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʵʢʩ-

ʧʣʫʘʪʠʨʫʶʱʠʤ ʩʠʩʪʝʤʫ ʧʝʨʩʦʥʘʣʦʤ. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʳʤ ʧʨʦʝʢʪʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʠ ʤʝʪʦʜʘʤ. 

ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʇʆ: 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʚʢʣʶʯʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʠ ʩʨʝʜʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʘ; 

¶ ʚʥʝʰʥʠʭ ʠʥʪʝʨʬʝʡʩʦʚ;     

¶ ʩʧʝʮʠʬʠʢʘʮʠʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ; 

¶ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ; 

¶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʘʥʥʳʤ; 

¶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʩʪʘʥʦʚʢʝ ʠ ʧʨʠʝʤʢʝ; 

¶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʶ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʇʆ ʦʮʝʥʠʚʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʢʨʠʪʝʨʠʝʚ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʢ ʩʠʩʪʝʤʝ, ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʇʆ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ (ʜʣʷ ʢʘʞ-

ʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʇʆ): 

¶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ ʚ ʘʨʭʠʪʝʢʪʫʨʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʥʘ ʚʳ-

ʩʦʢʦʤ ʫʨʦʚʥʝ ʩʪʨʫʢʪʫʨʫ ʇʆ ʠ ʩʦʩʪʘʚ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ; 

¶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʇʆ ʠ ʙʘʟ 

ʜʘʥʥʳʭ; 

¶ ʨʘʟʨʘʙʦʪʢʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʚʝʨʩʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 
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¶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʩʪʘʤ ʠ 

ʧʣʘʥʘ ʠʥʪʝʛʨʘʮʠʠ ʇʆ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʧʨʝʜʲ̫ ʚʣʷʝʤʳʤ ʢ ʥʠʤ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʳʤ ʧʨʦʝʢʪʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʤʝʪʦʜʘʤ. 

ɼʝʪʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʦʧʠʩʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ʠ ʠʥʪʝʨʬʝʡʩʦʚ ʤʝʞʜʫ ʥʠʤʠ ʥʘ ʙʦʣʝʝ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ, ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʢʦʜʠʨʦʚʘ-

ʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ; 

¶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʙʘʟʳ ʜʘʥʥʳʭ; 

¶ ʦʙʥʦʚʣʝʥʠʝ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶ ʨʘʟʨʘʙʦʪʢʫ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʩʪʘʤ ʠ ʧʣʘʥʘ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ; 

¶ ʦʙʥʦʚʣʝʥʠʝ ʧʣʘʥʘ ʠʥʪʝʛʨʘʮʠʠ ʇʆ. 

ʂʦʜʠʨʦʚʘʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʇʆ ʦʭʚʘʪʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʨʘʟʨʘʙʦʪʢʫ (ʢʦʜʠʨʦʚʘʥʠʝ) ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʇʆ ʠ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʝʩʪʦʚʳʭ ʧʨʦʮʝʜʫʨ ʠ ʜʘʥʥʳʭ ʜʣʷ ʠʭ 

ʪʝʩʪʠʨʦʚʘʥʠʷ; 

¶ ʪʝʩʪʠʨʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʇʆ ʠ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʥʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʈʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ; 

¶ ʦʙʥʦʚʣʝʥʠʝ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶ ʦʙʥʦʚʣʝʥʠʝ ʧʣʘʥʘ ʠʥʪʝʛʨʘʮʠʠ ʇʆ. 

ʀʥʪʝʛʨʘʮʠʷ ʇʆ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʙʦʨʢʫ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʠʥʪʝʛʨʘʮʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘʙʦʨʳ ʪʝ-

ʩʪʦʚ ʠ ʪʝʩʪʦʚʳʝ ʧʨʦʮʝʜʫʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʢʘʞʜʦʛʦ ʠʟ ʢʚʘʣʠ-

ʬʠʢʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ. 

ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ð ʵʪʦ ʥʘʙʦʨ ʢʨʠʪʝʨʠʝʚ ʠʣʠ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʯʪʦʙʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʢʘʢ ʩʦ-
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ʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʚʦʠʤ ʩʧʝʮʠʬʠʢʘʮʠʷʤ ʠ ʛʦʪʦʚʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʫʩʣʦʚʠ̫ ʭ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʇʆ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʚ ʧʨʠ-

ʩʫʪʩʪʚʠʠ ʟʘʢʘʟʯʠʢʘ (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ) ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʪʦʛʦ, ʯʪʦ ʇʆ ʫʜʦʚʣʝ-

ʪʚʦʨʷʝʪ ʩʚʦʠʤ ʩʧʝʮʠʬʠʢʘʮʠʷʤ ʠ ʛʦʪʦʚʦ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘ-

ʮʠʠ. ʂʚʘʣʠʬʠʢʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʇʆ ʧʦ ʚʩʝʤ ʨʘʟʜʝʣʘʤ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʰʠʨʦʢʦʤ ʚʘʨʴʠʨʦʚʘʥʠʠ ʪʝʩʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʪʘʢʞʝ ʧʨʦʚʝʨʷʶʪʩʷ ʧʦʣʥʦʪʘ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ 

ʝʝ ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʘʤʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʇʆ. 

ʀʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʙʦʨʢʝ ʚʩʝʭ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʢʣʯʁʘʷ 

ʇʆ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʦʩʣʝ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʥʝʡ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʦʬʦʨʤʣʝʥʠʝ ʠ ʧʨʦʚʝʨʢʘ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʩʠʩʪʝʤʫ. 

ʋʩʪʘʥʦʚʢʘ ʇʆ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʚ 

ʪʦʡ ʩʨʝʜʝ ʠ ʥʘ ʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʦʛʦʚʦʨʦʤ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʫʩʪʘʥʦʚʢʠ ʧʨʦʚʝʨʷʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʇʆ ʠ ʙʘʟ ʜʘʥʥʳʭ. ɽʩʣʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʤʦʝ ʇʆ ʟʘʤʝʥʷʝʪ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ, ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʦʙʝʩ-

ʧʝʯʠʪʴ ʠʭ ʧʘʨʘʣʣʝʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʦʤ. 

ʇʨʠʝʤʢʘ ʇʆ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʪʝ-

ʩʪʠʨʦʚʘʥʠʷ ʇʆ ʠ ʩʠʩʪʝʤʳ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪʩʷ ʟʘʢʘʟʯʠʢʦʤ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʯʠʢʘ. ʈʘʟʨʘʙʦʪʯʠʢ ʚʳʧʦʣʥʷʝʪ ʦʢʦʥ-

ʯʘʪʝʣʴʥʫʶ ʧʝʨʝʜʘʯʫ ʇʆ ʟʘʢʘʟʯʠʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʫʯʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ. 

ʇʨʦʮʝʩʩ ʵʢʩʧʣʫʘʪʘʮʠʠ (operation process) ʦʭʚʘʪʳʚʘʝʪ ʜʝʡʩʪʚʠʷ ʠ ʟʘʜʘʯʠ 

ʦʧʝʨʘʪʦʨʘ ð ʦʨʛʘʥʠʟʘʮʠʠ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʩʠʩʪʝʤʫ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶ-

ʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ; 

3) ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠʩʪʝʤʳ; 
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4) ʧʦʜʜʝʨʞʢʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʚʢʣʶʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʦʧʝʨʘʪʦʨʦʤ ʩʣʝʜʫʶʱʠʭ 

ʟʘʜʘʯ: 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʠ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʠ ʫʩʪʘʥʦʚʢʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶɦ ʠʭ 

ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʦʯʝʨʝʜʥʦʡ 

ʨʝʜʘʢʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ ʧʝʨʝʜʘʝʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʵʪʦʛʦ ʩʨʝʜʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣɹʟʦʚʘʪʝʣʴʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

ʇʦʜʜʝʨʞʢʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʢʘʟʘʥʠʠ ʧʦʤʦʱʠ ʠ ʢʦʥʩʫʣʴʪʘ-

ʮʠʡ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʦʢ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʇʆ. 

ʇʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʝʥʠʷ (maintenance process) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʝʡʩʪʚʠʷ 

ʠ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ (ʩʣʫʞʙʦʡ ʩʦʧʨʦʚʦʞʜʝ-

ʥʠʷ). ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ (ʤʦʜʠʬʠʢʘʮʠʷʭ) ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʳʟʚʘʥʥʳʭ ʚʦʟʥʠʢʰʠ-

ʤʠ ʧʨʦʙʣʝʤʘʤʠ ʠʣʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʠʙʦ ʘʜʘʧʪʘʮʠʠ ʇʆ. ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ IEɽɽð90 ʧʦʜ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʚʥʝʩʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʇʆ ʚ ʮʝʣʷʭ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʠʣʠ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʠʣʠ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʀʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʚ ʩʫʱʝʩʪʚʫʶʱʝʝ ʇʆ, ʥʝ ʜʦʣʞʥʳ ʥʘʨʫʰʘʪʴ ʝʛʦ ʮʝ-

ʣʦʩʪʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚʢʣʶʯʘʝʪ ʧʝʨʝʥʦʩ ʇʆ ʚ ʜʨʫʛʫʶ ʩʨʝʜʫ (ʤʠ-

ʛʨʘʮʠʶ) ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʥʷʪʠʝʤ ʇʆ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ ʠ ʟʘʧʨʦʩʦʚ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ ʇʆ; 

3) ʤʦʜʠʬʠʢʘʮʠʶ ʇʆ; 

4) ʧʨʦʚʝʨʢʫ ʠ ʧʨʠʝʤʢʫ; 

5) ʧʝʨʝʥʦʩ ʇʆ ʚ ʜʨʫʛʫʶ ʩʨʝʜʫ; 
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6) ʩʥʷʪʠʝ ʇʆ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʣʫʞʙʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʠ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʦʧʨʦʚʦʞʜʝ-

ʥʠʷ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨ ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶɦ ʠʭ 

ʚ ʧʨʦʮʝʩʩʝ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤ ʠ ʟʘʧʨʦʩʦʚ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ ʇʆ, ʚʳʧʦʣʥʷʝʤʳʡ ʩʣʫʞʙʦʡ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʚʢʣʯʁʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʘʥʘʣʠʟ ʩʦʦʙʱʝʥʠʷ ʦ ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʝ ʠʣʠ ʟʘʧʨʦʩʘ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ 

ʇʆ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ, ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʠ 

ʠʥʪʝʨʬʝʡʩʳ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʟʤʦʞʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ: ʪʠʧ (ʢʦʨʨʝʢʪʠʨʫʶʱʘʷ, ʫʣʫʯ-

ʰʘʶʱʘʷ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʠʣʠ ʘʜʘʧʪʠʨʫʶʱʘʷ ʢ ʥʦʚʦʡ ʩʨʝʜʝ); ʤʘʩʰʪʘʙ 

(ʨʘʟʤʝʨʳ ʤʦʜʠʬʠʢʘʮʠʠ, ʩʪʦʠʤʦʩʪʴ ʠ ʚʨʝʤʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ); ʢʨʠʪʠʯʥʦʩʪʴ 

(ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠʣʠ ʙʝʟʦʧʘʩʥʦʩʪʴ); 

¶ ʦʮʝʥʢʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠ-

ʘʥʪʦʚ ʝʝ ʧʨʦʚʝʜʝʥʠʷ; 

¶ ʫʪʚʝʨʞʜʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʤʦʜʠʬʠʢʘʮʠʠ.  

ʄʦʜʠʬʠʢʘʮʠʷ ʇʆ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ, ʠʭ ʚʝʨ-

ʩʠʡ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦʜʣʝʞʘʱʠʭ ʤʦʜʠʬʠʢʘʮʠʠ, ʠ ʚʥʝʩʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ. ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʪʝʩʪʠʨʫʶʪʩʷ ʠ ʧʨʦʚʝʨʷʶʪʩʷ ʧʦ ʢʨʠʪʝʨʠʷʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʚ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ. ʇʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʛʨʘʤʤʘʭ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʦʚʝʨʢʘ ʠ ʧʨʠʝʤʢʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʮʝʣʦʩʪʥʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʫʪʚʝʨʞʜʝʥʠʠ ʚʥʝʩʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ʇʨʠ ʧʝʨʝʥʦʩʝ ʇʆ ʚ ʜʨʫʛʫʶ ʩʨʝʜʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʤʝʶʱʠʝʩʷ ʠʣʠ ʨʘʟʨʘʙʘʪʳ-

ʚʘʶʪʩʷ ʥʦʚʳʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʥʦʩʘ, ʟʘʪʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʧʨʦ-

ʛʨʘʤʤ ʠ ʜʘʥʥʳʭ ʚ ʥʦʚʫʶ ʩʨʝʜʫ. ʉ ʮʝʣʴʶ ʦʙʣʝʛʯʠʪʴ ʧʝʨʝʭʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 
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ʧʘʨʘʣʣʝʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʇʆ ʚ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʩʨʝʜʝ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ 

ʧʝʨʠʦʜʘ, ʢʦʛʜʘ ʧʨʦʚʦʜʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʙʦʪʝ ʚ ʥʦ-

ʚʦʡ ʩʨʝʜʝ. 

ʉʥʷʪʠʝ ʇʆ ʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʝʰʝʥʠʶ ʟʘʢʘʟʯʠʢʘ ʧʨʠ 

ʫʯʘʩʪʠʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʣʫʞʙʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ. ʇʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦʜ-

ʣʝʞʘʪ ʘʨʭʠʚʠʨʦʚʘʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʦʤ. ɸʥʘʣʦʛʠʯʥʦ ʧʝʨʝʥʦʩʫ ʇʆ ʚ 

ʜʨʫʛʫʶ ʩʨʝʜʫ ʩ ʮʝʣʴʶ ʦʙʣʝʛʯʠʪʴ ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʘʨʘʣʣʝʣʥɹʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ ʇʆ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʝʨʠʦʜʘ, 

ʢʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʫʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʙʦʪʝ ʩ ʥʦʚʦʡ ʩʠʩʪʝ-

ʤʦʡ. 

 

1.2.2.  

ɺʉʇʆʄʆɻɸʊɽʃʔʅʓɽ ʇʈʆʎɽʉʉʓ 

ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ ʇʆ 

 

ʇʨʦʮʝʩʩ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ (documentation process) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʟʜʘʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ɾʎ ʇʆ. ɼʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʥʘʙʦʨʘ ʜʝʡʩʪʚʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʶʪ, ʧʨʦʝʢʪʠ-

ʨʫʶʪ, ʨʘʟʨʘʙʘʪʳʚʘʶʪ, ʚʳʧʫʩʢʘʶʪ, ʨʝʜʘʢʪʠʨʫʶʪ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʠ ʩʦʧʨʦʚʦʞ-

ʜʘʶʪ ʜʦʢʫʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʩʝʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, ʪʘʢʠʭ, ʢʘʢ ʨʫ-

ʢʦʚʦʜʩʪʚʦ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝʤʳ. 

ʇʨʦʮʝʩʩ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ; 

3) ʚʳʧʫʩʢ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

4) ʩʦʧʨʦʚʦʞʜʝʥʠʝ. 

ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ (configuration management process) 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʥʘ ʚʩʝʤ 
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ʧʨʦʪʷʞʝʥʠʠ ɾʎ ʇʆ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ʚ ʩʠʩʪʝʤʝ, 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʠʬʠʢʘʮʠʷʤʠ ʇʆ, ʦʧʠʩʘʥʠʷ ʠ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʦʚ ʦ ʩʦʩʪʦʷʥʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ʠ ʟʘʧʨʦʩʦʚ ʥʘ ʤʦʜʠʬʠʢʘʮʠʶ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʪʳ, ʩʦʚʤʝ-

ʩʪʠʤʦʩʪʠ ʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ, ʫʧʨʘʚʣʝʥʠʷ ʭʨʘʥʝʥʠʝʤ ʠ ʧʦʩʪʘʚʢʦʡ 

ʇʆ. ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IEEE-90 ʧʦʜ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʇʆ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʇʆ. 

ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʦʚʘʪʴ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʫʯʠ-

ʪʳʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʇʆ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ɾʎ. 

ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ; 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʢʦʥʬʠʛʫʨʘʮʠʠ; 

3) ʢʦʥʪʨʦʣʴ ʟʘ ʢʦʥʬʠʛʫʨʘʮʠʝʡ; 

4) ʫʯʝʪ ʩʦʩʪʦʷʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ; 

5) ʦʮʝʥʢʫ ʢʦʥʬʠʛʫʨʘʮʠʠ; 

6) ʫʧʨʘʚʣʝʥʠʝ ʚʳʧʫʩʢʦʤ ʠ ʧʦʩʪʘʚʢʫ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥ-

ʬʠʛʫʨʘʮʠʝʡ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʠʣʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦ-

ʨʳʭ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠ ʨʘʟʣʠʯʘʪʴ ʢʦʤʧʦʥʝʥʪʳ ʇʆ ʠ ʠʭ 

ʚʝʨʩʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʠ ʝʛʦ ʚʝʨʩʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦ-

ʟʥʘʯʥʦ ʦʙʦʟʥʘʯʘʝʤʳʡ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʝʪʩʷ ʙʘʟʘ ʜʣʷ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʚʳʙʦʨʘ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʚʝʨʩʠʷʤʠ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ, ʠʩʧʦʣʴ-

ʟʫʶʱʘʷ ʦʛʨʘʥʠʯʝʥʥʫʶ ʠ ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʩʠʩʪʝʤʫ ʩʠʤʚʦʣʦʚ, ʠʜʝʥʪʠʬʠʮʠʨʫʶ-

ʱʠʭ ʨʘʟʣʠʯʥʳʝ ʚʝʨʩʠʠ ʇʆ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʇʆ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʟʘʪʨʘʪ ʥʘ ʝʝ ʚʳʧʦʣʥʝʥʠʝ. ʆʥ ʦʙʝʩʧʝʯʠ-

ʚʘʝʪ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ʠ ʠʭ ʚʝʨʩʠʡ, ʘ ʪʘʢʞʝ 
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ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʝʘʣʴʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʢʦʤʧʣʝʢʪʥʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ. 

ʋʯʝʪ ʩʦʩʪʦʷʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʛʠʩʪʨʘʮʠʶ ʩʦʩʪʦʥ̫ʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ, ʧʦʜʛʦʪʦʚʢʫ ʦʪʯʝʪʦʚ ʦʙʦ ʚʩʝʭ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʠ ʦʪʚʝʨʛʥʫʪʳʭ 

ʤʦʜʠʬʠʢʘʮʠʷʭ ʚʝʨʩʠʡ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʦʪʯʝʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʜʥʦʟʥʘʯʥʦʝ ʦʪʨʘʞʝʥʠʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʚʝʜʝʥʠʝ ʠʩʪʦʨʠʠ ʤʦʜʠʬʠʢʘʮʠʡ. 

ʆʮʝʥʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʦʣʥʦʪʳ 

ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʢʫʱʝʤʫ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ. 

ʋʧʨʘʚʣʝʥʠʝ ʚʳʧʫʩʢʦʤ ʠ ʧʦʩʪʘʚʢʘ ʦʭʚʘʪʳʚʘʶʪ ʠʟʛʦʪʦʚʣʝʥʠʝ ʵʪʘʣʦʥʥʳʭ ʢʦ-

ʧʠʡ ʧʨʦʛʨʘʤʤ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʠʭ ʭʨʘʥʝʥʠʝ ʠ ʧʦʩʪʘʚʢʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʧʦʨʷʜʢʦʤ, ʧʨʠʥʷʪʳʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ (quality assurance process) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʘʨʘʥʪʠʠ ʪʦʛʦ, ʯʪʦ ʇʆ ʠ ʧʨʦʮʝʩʩʳ ʝʛʦ ɾʎ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘ-

ʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʣʘʥʘʤ. ʇʦʜ ʢʘʯʝʩʪʚʦʤ ʇʆ ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʇʆ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʦʮʝʥʦʢ ʩʦʟʜʘʚʘʝʤʦʛʦ ʇʆ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ 

ʝʛʦ ʢʘʯʝʩʪʚʘ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʫʙʲʝʢʪʦʚ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʇʆ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʝʟʫʣʴʪʘʪʳ ʜʨʫ-

ʛʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ, ʢʘʢ ʚʝʨʠʬʠʢʘʮʠʷ, ʘʪʪʝʩʪʘʮʠʷ, ʩʦʚʤʝʩʪ-

ʥʘʷ ʦʮʝʥʢʘ, ʘʫʜʠʪ ʠ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ. 

ʇʨʦʮʝʩʩ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ; 

3) ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ; 

4) ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʯʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ. 
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ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ ʚʩʧʦʤʦ-

ʛʘʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʤʝʪʦʜʦʚ, ʧʨʦʮʝʜʫʨ ʠ ʩʨʝʜʩʪʚ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʠʝ ʧʦʣʥʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʠʭ ʜʦʢʫʤʝʥʪʘʮʠʠ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟ-

ʯʠʢʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʚ ʜʦʛʦʚʦʨʝ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʠʝ ʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ɾʎ ʇʆ, ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʦʪʢʠ, ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ ʧʝʨʩʦʥʘʣʘ ʫʩʣʦʚʠʷʤ ʜʦʛʦʚʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʧʨʦʮʝʜʫʨʘʤ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʯʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʣʦʚʠʤ̫ʠ ʜʦʛʦʚʦʨʘ ʠ ʩʪʘʥʜʘʨʪʦʤ ʢʘʯʝʩʪʚʘ ISO 9001. 

ʇʨʦʮʝʩʩ ʚʝʨʠʬʠʢʘʮʠʠ (verification process) ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, 

ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʢʦʪʦʨʦʛʦ ʜʝʡʩʪʚʠʷ, 

ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʠʣʠ ʫʩʣʦʚʠʷʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʧʨʝʜʰʝ-

ʩʪʚʫʶʱʠʤʠ ʜʝʡʩʪʚʠʷʤʠ (ʚʝʨʠʬʠʢʘʮʠʷ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʦʟʥʘʯʘʝʪ ʬʦʨʤʘʣʴʥʦʝ ʜʦ-

ʢʘʟʘʪʝʣʴʩʪʚʦ ʧʨʘʚʠʣʴʥʦʩʪʠ ʇʆ). ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʨʠʬʠʢʘʮʠʷ 

ʜʦʣʞʥʘ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʝʝ ʧʨʦʮʝʩʩʘʤʠ 

(ʪʘʢʠʤʠ, ʢʘʢ ʧʦʩʪʘʚʢʘ, ʨʘʟʨʘʙʦʪʢʘ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠʣʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ). ɼʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʘʥʘʣʠʟ, ʦʮʝʥʢʫ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ɺʝʨʠʬʠʢʘʮʠʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. 

ʉʪʝʧʝʥʴ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʚʝʨʠʬʠʢʘʮʠʠ ʩʘ-

ʤʠʤ ʠʩʧʦʣʥʠʪʝʣʝʤ ʠʣʠ ʜʨʫʛʠʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦ ʝʝ ʚʳʧʦʣ-

ʥʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʤ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ. ɽʩʣʠ ʧʨʦ-

ʮʝʩʩ ʚʝʨʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ ʧʦʩʪʘʚʱʠʢʘ, 

ʨʘʟʨʘʙʦʪʯʠʢʘ, ʦʧʝʨʘʪʦʨʘ ʠʣʠ ʩʣʫʞʙʳ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʪʦ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩ-

ʩʦʤ ʥʝʟʘʚʠʩʠʤʦʡ ʚʝʨʠʬʠʢʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʚʝʨʠʬʠʢʘʮʠʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʚʝʨʠʬʠʢʘʮʠʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʚʝʨʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ: 



 60 

¶ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʠ ʩʪʝʧʝʥʴ ʫʯʝʪʘ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʦʣɹʟʦʚʘʪʝʣʝʡ; 

¶ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʘ ʚʳʧʦʣʥʠʪʴ ʟʘʜʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ; 

¶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʙʨʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ɾʎ ʇʆ ʫʩʣʦʚʠʷʤ ʜʦʛʦʚʦʨʘ; 

¶ ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʪʘʥʜʘʨʪʦʚ, ʧʨʦʮʝʜʫʨ ʠ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʮʝʩʩʘʤ ɾʎ 

ʇʆ; 

¶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʝʢʪʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʇʆ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 

¶ ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʚ ʧʨʦʝʢʪʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʷʭ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ, ʠʥʪʝʨʬʝʡʩʦʚ, ʣʦʛʠʢʠ ʠ ʪ.ʜ.; 

¶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʜʘ ʧʨʦʝʢʪʥʳʤ ʩʧʝʮʠʬʠʢʘʮʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ; 

¶ ʪʝʩʪʠʨʫʝʤʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʢʦʜʘ, ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨ-

ʪʘʤ ʢʦʜʠʨʦʚʘʥʠʷ; 

¶ ʢʦʨʨʝʢʪʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ ʚ ʩʠʩʪʝʤʫ; 

¶ ʘʜʝʢʚʘʪʥʦʩʪʴ, ʧʦʣʥʦʪʘ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʘʪʪʝʩʪʘʮʠʠ (validation process) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʣʥʦʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʭ ʢʦʥʢʨʝʪʥʦʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ. ʇʦʜ ʘʪ-

ʪʝʩʪʘʮʠʝʡ ʦʙʳʯʥʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠ ʦʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʦʚʝ-

ʜʝʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ. ɸʪʪʝʩʪʘʮʠʷ ʜʦʣʞʥʘ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʇʆ ʩʧʝʮʠʬʠʢʘʮʠʷʤ, ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʝʛʦ ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɸʪʪʝʩʪʘʮʠʶ ʨʝʢʦʤʝʥ-

ʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʧʫʪʝʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʧʨʠ ʵʪʦʤ ʥʝʟʘʚʠʩʠʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɸʪʪʝʩʪʘʮʠʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 

ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ɾʎ ʇʆ ʠʣʠ ʢʘʢ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʦ ʧʨʠʝʤʢʝ ʇʆ. 

ɸʪʪʝʩʪʘʮʠʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚʝʨʠʬʠʢʘʮʠʷ, ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳ-

ʤʠ ʩʪʝʧʝʥʷʤʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ɽʩʣʠ ʧʨʦʮʝʩʩ ʘʪʪʝʩʪʘʮʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʨʛʘʥʠʟʘ-

ʮʠʝʡ, ʥʝ ʟʘʚʠʩʷʱʝʡ ʦʪ ʧʦʩʪʘʚʱʠʢʘ, ʨʘʟʨʘʙʦʪʯʠʢʘ, ʦʧʝʨʘʪʦʨʘ ʠʣʠ ʩʣʫʞʙʳ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʷ, ʪʦ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʥʝʟʘʚʠʩʠʤʦʡ ʘʪʪʝʩʪʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʘʪʪʝʩʪʘʮʠʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 
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2) ʘʪʪʝʩʪʘʮʠʶ. 

ʇʨʦʮʝʩʩ ʩʦʚʤʝʩʪʥʦʡ ʦʮʝʥʢʠ (joint review process) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʮʝʥ-

ʢʠ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʪ ʧʦ ʧʨʦʝʢʪʫ ʠ ʇʆ, ʩʦʟʜʘʚʘʝʤʦʤʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʳʭ 

ʨʘʙʦʪ (ʜʝʡʩʪʚʠʡ). ʆʥ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʢʦʥʪʨʦʣʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʧʝʨʩʦʥʘʣʦʤ, ʘʧʧʘʨʘʪʫʨʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʧʨʦʝʢʪʘ. 

ʆʮʝʥʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʠ ʧʨʦʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ 

ʜʦʛʦʚʦʨʘ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʚʫʤʷ ʣʶʙʳʤʠ ʩʪʦʨʦʥʘʤʠ, 

ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʜʦʛʦʚʦʨʝ, ʧʨʠ ʵʪʦʤ ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʨʦʚʝʨʷʝʪ ʜʨʫʛʫʶ. 

ʇʨʦʮʝʩʩ ʩʦʚʤʝʩʪʥʦʡ ʦʮʝʥʢʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʦʮʝʥʢʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ; 

3) ʪʝʭʥʠʯʝʩʢʫʶ ʦʮʝʥʢʫ. 

ʇʨʦʮʝʩʩ ʘʫʜʠʪʘ (audit process) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʣʘʥʘʤ ʠ ʫʩʣʦʚʠʷʤ ʜʦʛʦʚʦʨʘ. ɸʫʜʠʪ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʜʚʫʤʷ ʣʶʙʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʜʦʛʦʚʦʨʝ, ʢʦʛʜʘ ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʨʦ-

ʚʝʨʷʝʪ ʜʨʫʛʫʶ. 

ɸʫʜʠʪ ð ʵʪʦ ʨʝʚʠʟʠʷ (ʧʨʦʚʝʨʢʘ), ʧʨʦʚʦʜʠʤʘʷ ʢʦʤʧʝʪʝʥʪʥʳʤ ʦʨʛʘʥʦʤ (ʣʠ-

ʮʦʤ) ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʇʆ ʠʣʠ 

ʧʨʦʮʝʩʩʦʚ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɸʫʜʠʪ ʩʣʫʞʠʪ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʨʝʘʣʴʥʳʭ ʨʘʙʦʪ ʠ ʦʪʯʝʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʣʘʥʘʤ ʠ ʢʦʥʪʨʘʢʪʫ. ɸʫʜʠʪʦ-

ʨʳ (ʨʝʚʠʟʦʨʳ) ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ. ʆʥʠ 

ʦʧʨʝʜʝʣʷʶʪ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ ʩʧʝʮʠʬʠʢʘʮʠʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ, ʢʦʨʨʝʢʪʥʦʩʪʴ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʇʨʦʮʝʩʩ ʘʫʜʠʪʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʘʫʜʠʪ. 

ʇʨʦʮʝʩʩ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ (problem resolution process) ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʝʪ ʘʥʘʣʠʟ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ (ʚʢʣʶʯʘʷ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ), ʥʝʟʘʚʠ-
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ʩʠʤʦ ʦʪ ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʣʠ ʠʩʪʦʯʥʠʢʘ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʭʦʜʝ ʨʘʟʨʘ-

ʙʦʪʢʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʣʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ. ʂʘʞʜʘʷ ʦʙʥʘʨʫ-

ʞʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ, ʦʧʠʩʘʥʘ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʠ ʨʘʟʨʝʰʝʥʘ. 

ʇʨʦʮʝʩʩ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ. 

 

1.2.3.  

ʆʈɻɸʅʀɿɸʎʀʆʅʅʓɽ ʇʈʆʎɽʉʉʓ 

ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ ʇʆ 

 

ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ (management process) ʩʦʩʪʦʠʪ ʠʟ ʜʝʡʩʪʚʠʡ ʠ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʣʶʙʦʡ ʩʪʦʨʦʥʦʡ, ʫʧʨʘʚʣʷʶʱʝʡ ʩʚʦʠʤʠ ʧʨʦʮʝʩʩʘ-

ʤʠ. ɼʘʥʥʘʷ ʩʪʦʨʦʥʘ (ʤʝʥʝʜʞʝʨ) ʦʪʚʝʯʘʝʪ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʚʳʧʫʩʢʦʤ ʧʨʦʜʫʢʪʘ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ ʠ ʟʘʜʘʯʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ, ʢʘʢ ʧʨʠ-

ʦʙʨʝʪʝʥʠʝ, ʧʦʩʪʘʚʢʘ, ʨʘʟʨʘʙʦʪʢʘ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʜʨ. 

ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ; 

2) ʧʣʘʥʠʨʦʚʘʥʠʝ; 

3) ʚʳʧʦʣʥʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ; 

4) ʧʨʦʚʝʨʢʫ ʠ ʦʮʝʥʢʫ; 

5) ʟʘʚʝʨʰʝʥʠʝ. 

ʇʨʠ ʠʥʠʮʠʠʨʦʚʘʥʠʠ ʤʝʥʝʜʞʝʨ ʜʦʣʞʝʥ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʳ (ʧʝʨʩʦʥʘʣ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʷ) ʠʤʝʶʪʩʷ ʚ ʝʛʦ ʨʘʩ-

ʧʦʨʷʞʝʥʠʠ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ, ʢʘʢ ʤʠʥʠʤʫʤ, ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

¶ ʩʦʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʢʦʚ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ;                       

¶ ʦʮʝʥʢʫ ʟʘʪʨʘʪ; 
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¶ ʚʳʜʝʣʝʥʠʝ ʪʨʝʙʫʝʤʳʭ ʨʝʩʫʨʩʦʚ; 

¶ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; 

¶ ʦʮʝʥʢʫ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʟʘʜʘʯʘʤʠ; 

¶ ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (infrastructure process) ʦʭʚʘʪʳʚʘʝʪ 

ʚʳʙʦʨ ʠ ʧʦʜʜʝʨʞʢʫ (ʩʦʧʨʦʚʦʞʜʝʥʠʝ) ʪʝʭʥʦʣʦʛʠʠ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʭ ʩʨʝʜʩʪʚ, ʚʳʙʦʨ ʠ ʫʩʪʘʥʦʚʢʫ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʟɹʫ-

ʝʤʳʭ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʣʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʜʦʣʞʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʠ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʮʝʩʩʘʤ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʷʚʣ̫ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

3) ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʨʦʮʝʩʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ (improvement process) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʦʮʝʥʢʫ, ʠʟʤʝʨʝʥʠʝ, ʢʦʥʪʨʦʣʴ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ɾʎ ʇʆ. ɼʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʩʦʟʜʘʥʠʝ ʧʨʦʮʝʩʩʘ; 

2) ʦʮʝʥʢʫ ʧʨʦʮʝʩʩʘ;                               

3) ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ. 

ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ɾʎ ʇʆ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʠ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʘʥʘ-

ʣʠʟʝ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʦʤʫ ʘʥʘʣʠʟʫ ʚ ʙʦʣʴʰʦʡ 

ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʪʦʨʠʯʝʩʢʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʠʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʧʨʦʝʢʪʘʤ. 

ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ (training process) ʦʭʚʘʪʳʚʘʝʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʦʙʫʯʝʥʠʝ 

ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʧʦʩʪʦʷʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. ʇʨʠʦʙʨʝʪʝ-
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ʥʠʝ, ʧʦʩʪʘʚʢʘ, ʨʘʟʨʘʙʦʪʢʘ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʇʆ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ. ʅʘʧʨʠʤʝʨ, ʨʘʟʨʘ-

ʙʦʪʯʠʢʠ ʇʆ ʜʦʣʞʥʳ ʧʨʦʡʪʠ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʫʯʝʥʠʝ ʤʝʪʦʜʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ. ʉʦʜʝʨʞʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠ-

ʷʤʠ ʢ ʧʨʦʝʢʪʫ. ʆʥʦ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʦʙʫʯʝʥʠʷ. ɼʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙ-

ʥʳʤ ʧʣʘʥʦʤ. 

ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ; 

2) ʨʘʟʨʘʙʦʪʢʫ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

3) ʨʝʘʣʠʟʘʮʠʶ ʧʣʘʥʘ ʦʙʫʯʝʥʠʷ. 

 

1.2.4.  

ɺɿɸʀʄʆʉɺʗɿʔ ʄɽɾɼʋ ʇʈʆʎɽʉʉɸʄʀ ɾʎ ʇʆ 

 

ʇʨʦʮʝʩʩʳ ɾʎ ʇʆ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʝ ʩʪʘʥʜʘʨʪʦʤ ISO/IEC 12207, ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʝʢʪʘʭ ʩʘʤʳʤ ʨʘʟ-

ʣʠʯʥʳʤ ʦʙʨʘʟʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʘʥʜʘʨʪ ʧʨʝʜʣʘʛʘʝʪ ʥʝʢʦʪʦʨʳʡ ʙʘʟʦʚʳʡ ʥʘʙʦʨ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ (ʠʣʠ ʚ ʨʘʟʣʠʯʥʳʭ 

ʘʩʧʝʢʪʘʭ), ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 1.2. ʊʘʢʠʤʠ ʘʩʧʝʢʪʘʤʠ ʷʚʣʷʁ ʪʩʷ: 

1) ʜʦʛʦʚʦʨʥʦʡ ʘʩʧʝʢʪ; 

2) ʘʩʧʝʢʪ ʫʧʨʘʚʣʝʥʠʷ; 

3) ʘʩʧʝʢʪ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

4) ʠʥʞʝʥʝʨʥʳʡ ʘʩʧʝʢʪ; 

5) ʘʩʧʝʢʪ ʧʦʜʜʝʨʞʢʠ. 

ɺ ʜʦʛʦʚʦʨʥʦʤ ʘʩʧʝʢʪʝ ʟʘʢʘʟʯʠʢ ʠ ʧʦʩʪʘʚʱʠʢ ʚʩʪʫʧʘʶʪ ʚ ʜʦʛʦʚʦʨʥʳʝ ʦʪ-

ʥʦʰʝʥʠʷ ʠ ʨʝʘʣʠʟʫʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩʳ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʧʦʩʪʘʚʢʠ.  
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ʈʠʩ. 1.2. ʉʚʷʟʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ 

 

ɺ ʘʩʧʝʢʪʝ ʫʧʨʘʚʣʝʥʠʷ ʟʘʢʘʟʯʠʢ, ʧʦʩʪʘʚʱʠʢ, ʨʘʟʨʘʙʦʪʯʠʢ, ʦʧʝʨʘʪʦʨ, ʩʣʫʞʙʘ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʷ ʠ ʜʨʫʛʠʝ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ɾʎ ʇʆ ʩʪʦʨʦʥʳ ʫʧʨʘʚʣʷʶʪ ʚʳʧʦʣʥʝʥʠ-

ʝʤ ʩʚʦʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʘʩʧʝʢʪʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʧʝʨʘʪʦʨ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʡ ʩʠ-

ʩʪʝʤʫ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʫʛʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ɺ ʠʥʞʝʥʝʨʥʦʤ ʘʩ-

ʧʝʢʪʝ ʨʘʟʨʘʙʦʪʯʠʢ ʠʣʠ ʩʣʫʞʙʘ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʝʰʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʠʣʠ ʤʦʜʠʬʠʮʠʨʫʷ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. ɺ 

ʘʩʧʝʢʪʝ ʧʦʜʜʝʨʞʢʠ ʩʣʫʞʙʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʫʛʠ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʫʯʘʩʪʥʠʢʘʤ ʨʘʙʦʪ. ɺ ʨʘʤʢʘʭ ʘʩ-
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ʧʝʢʪʘ ʧʦʜʜʝʨʞʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʘʩʧʝʢʪ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʇʆ, ʚʢʣʶʯʘʶ-

ʱʠʡ ʧʷʪʴ ʧʨʦʮʝʩʩʦʚ: ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ, ʚʝʨʠʬʠʢʘʮʠʷ, ʘʪʪʝʩʪʘʮʠʷ, ʩʦʚʤʝʩʪ-

ʥʘʷ ʦʮʝʥʢʘ ʠ ʘʫʜʠʪ. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʦʢʘʟʘʥʥʳʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʨʠʩ. 1.2, ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʢʦʨʧʦʨʘʪʠʚʥʦʤ ʫʨʦʚʥʝ ʠʣʠ ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʚ ʮʝʣʦʤ, ʩʦʟʜʘʚʘʷ ʙʘʟʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʦʩʪʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ɾʎ ʇʆ. 

ʇʨʦʮʝʩʩʳ ʠ ʨʝʘʣʠʟʫʶʱʠʝ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ (ʠʣʠ ʩʪʦʨʦʥʳ) ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʯʠʩʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ, ʧʨʠ ʵʪʦʤ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʠ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʘ-

ʮʠʡ ʥʠʢʘʢ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ. ʆʜʥʘ ʠ ʪʘ ʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ 

ʨʘʟʣʠʯʥʳʝ ʨʦʣʠ: ʧʦʩʪʘʚʱʠʢʘ, ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʜʨʫʛʠʝ, ʠ ʥʘʦʙʦʨʦʪ, ʦʜʥʘ ʠ ʪʘ ʞʝ 

ʨʦʣʴ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ɺʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʩʪʘʥʜʘʨʪʝ, ʥʦʩʷʪ ʩʪʘʪʠʯʝ-

ʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɹʦʣʝʝ ʚʘʞʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʠ ʨʝʘʣʠ-

ʟʫʶʱʠʤʠ ʠʭ ʩʪʦʨʦʥʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ. ʉʦʦʪʥʦʰʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ɾʎ ʇʆ ʠ ʩʪʘʜʠʡ ɾʎ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʨʝʤʝʥʥʦʡ ʘʩʧʝʢʪ ɾʎ ʩʠ-

ʩʪʝʤʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʤʦʜʝʣʠ ɾʎ ʇʆ. 

ɿʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʬʦʨʤʠʨʫʝʪ 

ʧʦʜʭʦʜ ʢ ʚʙrʦʨʫ ʠ ʦʮʝʥʢʝ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ 

ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. ɹʝʟʫʩʣʦʚʥʦ, ʥʘ ʚʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʝʢʪʝ 

ʚʣʠ̫ʝʪ ʮʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʥʦ ʧʨʠʥʮʠʧʳ ʨʝʘʣʠʟʘʮʠʠ ʠ ʩʦʩʪʘʚ ʧʨʦʮʝʩʩʦʚ ɾʎ 

ʇʆ ʦʩʪʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʩʪʘʚʣʷʝʤʳʭ ʚʝʜʫʱʠʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ (IBM, Oracle, Microsoft ʠ ʜʨ.), ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ. ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʙʱʠʝ ʧʨʠʥʮʠ-

ʧʳ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ɾʎ ʇʆ ʚ ʩʪʘʥʜʘʨʪʝ ISO 12207 ʧʨʦʰʣʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʘʧʨʦʙʘʮʠʶ ʠ ʩʪʘʣʠ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ. 
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1.3.  

ʄʆɼɽʃʀ ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ ʇʆ 

 

ʇʦʜ ʤʦʜʝʣʴʶ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ ʧʦʥʠʤʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʦʧʨʝʜʝʣʷʶ-

ʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʮʝʩʩʦʚ, ʜʝʡʩʪʚʠʡ ʠ ʟʘ-

ʜʘʯ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ɾʎ. ʄʦʜʝʣʴ ɾʎ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ, ʤʘʩʰʪʘʙʘ ʠ ʩʣʦʞ-

ʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ ʩʧʝʮʠʬʠʢʠ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪʩʷ ʠ ʬʫʥʢʮʠʦ-

ʥʠʨʫʝʪ. 

ʉʪʘʥʜʘʨʪ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 12207-99 ʥʝ ʧʨʝʜʣʘʛʘʝʪ ʢʦʥʢʨʝʪʥʫʶ ʤʦʜʝʣʴ 

ɾʎ ʇʆ. ɽʛʦ ʧʦʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʣʶʙʳʭ ʤʦʜʝʣʝʡ ɾʎ, ʤʝʪʦʜʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʇʆ. ʆʥ ʦʧʠʩʳʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʧʨʦʮʝʩʩʦʚ ɾʎ ʇʆ, ʥʝ ʢʦʥ-

ʢʨʝʪʠʟʠʨʫʷ ʚ ʜʝʪʘʣʷʭ, ʢʘʢ ʨʝʘʣʠʟʦʚʘʪʴ ʠʣʠ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʷ ʠ ʟʘʜʘʯʠ, ʚʢʣʶ-

ʯʝʥʥʳʝ ʚ ʵʪʠ ʧʨʦʮʝʩʩʳ. 

ʄʦʜʝʣʴ ɾʎ ʇʆ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

1) ʩʪʘʜʠʠ; 

2) ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ; 

3) ʢʣʶʯʝʚʳʝ ʩʦʙʳʪʠʷ ð ʪʦʯʢʠ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʄʦʜʝʣʴ ɾʎ ʣʶʙʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇʆ ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʘ ʝʛʦ ʩʦ-

ʟʜʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ, 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʩʪʘʜʠʠ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʇʆ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʘʜʘʥʥʳʤ ʪʨʝʙʦʚʘ-

ʥʠʷʤ. ʇʦʜ ʩʪʘʜʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʇʆ, ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʨʝʤʝʥʥʳʤʠ ʨʘʤʢʘʤʠ ʠ ʟʘʢʘʥʯʠʚʘʶʱʘʷʩʷ ʚʳʧʫʩʢʦʤ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʤʦʜʝʣʝʡ, ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʜʦʢʫʤʝʥʪʘʮʠʠ), ʦʧʨʝʜʝʣ̫ -

ʝʤʦʛʦ ʟʘʜʘʥʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʉʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ 

ʇʆ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪ, ʟʘʢʘʥʯʠʚʘʶʱʠʭʩʷ ʟʘʜʘʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. ʂʦʥʢʨʝʪʥʳʡ ʩʦʩʪʘʚ ʩʪʘʜʠʡ 

ɾʎ ʇʆ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʩʦʟʜʘʥʠʷ ʇʆ ʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʊʘʙʣ. 1.1 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʧʦʜʭʦʜʳ ʢ ʩʦ-
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ʩʪʘʚʫ ʠ ʥʘʠʤʝʥʦʚʘʥʠʶ ʩʪʘʜʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʠ ʩʪʘʥ-

ʜʘʨʪʘʭ. 

ʊʘʙʣʠʮʘ 1.1 

ʈʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʩʪʘʚʫ ʠ ʥʘʠʤʝʥʦʚʘʥʠʶ ʩʪʘʜʠʡ 

ɻʆʉʊ 34 ɹʘʨʨʠ ʋ. ɹʦʵʤ
1
 Oracle CDM 

Rational Unified Pro-

cess 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ɸʉ. 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʥ-

ʮʝʧʮʠʠ ɸʉ. ʊʝʭʥʠ-

ʯʝʩʢʦʝ ʟʘʜʘʥʠʝ 

ɸʥʘʣʠʟ ʦʩʫʱʝʩʪ-

ʚʠʤʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ 

ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʇʆ 

ʉʪʨʘʪʝʛʠʷ. ɸʥʘ-

ʣʠʟ 

ʅʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ  

(Inception) 

ʕʩʢʠʟʥʳʡ ʧʨʦʝʢʪ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦ-

ʝʢʪ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʟ-

ʜʝʣʠʷ. 

ɼʝʪʘʣʴʥʦʝ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʝ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʈʘʟʨʘʙʦʪʢʘ  

(Elaboration) 

ʈʘʙʦʯʘʷ ʜʦʢʫʤʝʥ-

ʪʘʮʠʷ 

ʂʦʜʠʨʦʚʘʥʠʝ ʈʝʘʣʠʟʘʮʠʷ ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ  

(Construction) 

ɺʚʦʜ ʚ ʜʝʡʩʪʚʠʝ. 

ʉʦʧʨʦʚʦʞʜʝʥʠʝ 

ɸʉ 

ɺʥʝʜʨʝʥʠʝ. ʌʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʝ (ʵʢʩ-

ʧʣʫʘʪʘʮʠʷ) ʠ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʝ 

ɺʥʝʜʨʝʥʠʝ. ʕʢʩ-

ʧʣʫʘʪʘʮʠʷ ʠ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʝ 

ɺʚʦʜ ʚ ʜʝʡʩʪʚʠʝ  

(Transition) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 1.1, ʥʘʠʤʝʥʦʚʘʥʠʷ ʩʪʘʜʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʘʭ ʚʦ 

ʤʥʦʛʦʤ ʩʭʦʞʠ ʠ ʥʝ ʦʪʨʘʞʘʶʪ ʠʭ ʚʥʫʪʨʝʥʥʝʝ ʩʦʜʝʨʞʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʴʶ ɾʎ ʇʆ. 

ʅʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʚ ʩʪʘʥʜʘʨʪʝ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ12207-99, ʠ ʥʘʦʙʦʨʦʪ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʨʦʮʝʩʩ 

                                                      
1
 ɹʦʵʤ ɹ. ʋ. ʀʥʞʝʥʝʨʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʇʝʨ. ʩ ʘʥʛʣ. ð ʄ.: ʈʘ-

ʜʠʦ ʠ ʩʚʷʟʴ, 1985 
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ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʠ 

ʩʪʘʜʠʷʤʠ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʦʜʝʣʴʶ ɾʎ ʇʆ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʨʝʛʣʘʤʝʥ-

ʪʠʨʫʶʱʝʛʦ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ɾʎ, ʦʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ 

ʢ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʵʪʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʧʦ-

ʣʫʯʠʣʠ ʜʚʝ ʤʦʜʝʣʠ ɾʎ: ʢʘʩʢʘʜʥʘʷ ʠ ʠʪʝʨʘʮʠʦʥʥʘʷ. 

ʂʨʘʡʥʠʤ ʩʣʫʯʘʝʤ ʤʦʜʝʣʠ ɾʎ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʤʦʜʝʣʴ 

çʯʝʨʥʦʛʦ ʷʱʠʢʘè (black box), ʠʣʠ çcode and fixè (ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ), 

ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʦʡ-ʣʠʙʦ ʤʦʜʝʣʠ (ʨʠʩ. 1.3). ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʚʜrʝʣʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʨʘʮʠʦʥʘʣʴʥʳʝ ʩʪʘʜʠʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʨʘʙʦʪ. 

ʇʨʦʛʨʘʤʤʠʩʪʩʢʠʡ ʬʦʣʴʢʣʦʨ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚʳʜʝʣʷʝʪ ʚ ʪʘʢʦʡ ʤʦʜʝʣʠ ʩʣʝ-

ʜʫʶʱʠʝ ʩʪʘʜʠʠ: 

¶ ʥʘʯʘʣʦ ʧʨʦʝʢʪʘ; 

¶ ʙʝʟʫʜʝʨʞʥʳʡ ʵʥʪʫʟʠʘʟʤ; 

¶ ʨʘʟʦʯʘʨʦʚʘʥʠʝ; 

¶ ʭʘʦʩ; 

¶ ʧʦʠʩʢʠ ʚʠʥʦʚʥʳʭ;    

¶ ʥʘʢʘʟʘʥʠʝ ʥʝʚʠʥʦʚʥʳʭ; 

¶ ʥʘʛʨʘʞʜʝʥʠʝ ʥʝʧʨʠʯʘʩʪʥʳʭ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ. 

 
 

ʈʠʩ. 1.3. ʄʦʜʝʣʴ çʯʝʨʥʦʛʦ ʷʱʠʢʘè 
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1.3.1  

ʂɸʉʂɸɼʅɸʗ ʄʆɼɽʃʔ ɾʎ 

 

ɺ 1970 ʛ. ʵʢʩʧʝʨʪ ʚ ʦʙʣʘʩʪʠ ʇʆ ʋʠʥʩʪʦʥ ʈʦʡʩ ʦʧʫʙʣʠʢʦʚʘʣ ʧʦʣʫʯʠʚʰʫʶ 

ʰʠʨʦʢʫʶ ʠʟʚʝʩʪʥʦʩʪʴ ʩʪʘʪʴʶ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʠʟʣʘʛʘʣ ʩʚʦʝ ʤʥʝʥʠʝ ʦ ʤʝʪʦʜʠʢʝ, 

ʢʦʪʦʨʘʷ ʧʦʟʜʥʝʝ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʤʦʜʝʣʴ ʚʦʜʦʧʘʜʘè (waterfall model), ʠʣʠ 

çʢʘʩʢʘʜʥʘʷ ʤʦʜʝʣʴè (ʨʠʩ. 1.4). ʕʪʘ ʤʦʜʝʣʴ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʫʯʝʪʦʤ ʦʛʨʘʥʠʯʝ-

ʥʠʡ çʪʷʞʝʣʳʭè ʧʨʦʮʝʩʩʦʚ, ʥʘʣʘʛʘʚʰʠʭʩʷ ʥʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʢʦʥʪʨʘʢʪʘʤʠ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʄʥʦʛʠʝ ʦʰʠʙʦʯʥʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ 

ʈʦʡʩ ʚʩrʪʫʧʠʣ ʚ ʟʘʱʠʪʫ ʦʜʥʦʧʨʦʭʦʜʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʭʝʤʳ. ʅʘ ʩʘʤʦʤ ʞʝ 

ʜʝʣʝ ʦʥ ʨʝʢʦʤʝʥʜʦʚʘʣ ʧʦʜʭʦʜ, ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʳʡ ʦʪ ʪʦʛʦ, ʢʦʪʦʨʳʡ ʚ ʢʦʥʝʯ-

ʥʦʤ ʠʪʦʛʝ ʚʳʣʠʣʩʷ ʚ ʢʦʥʮʝʧʮʠʶ çʚʦʜʦʧʘʜʘè ʩ ʝʝ ʩʪʨʦʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʩʪʘʜʠʡ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʘ 

ʤʦʜʝʣʴ ʙʳʣʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ ʤʥʦʞʝʩʪʚʦʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʐɸ Dod-STD-

2167A ʠ ʨʦʩʩʠʡʩʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʠʠ ɻʆʉʊ 34. ʇʨʠʥʮʠʧʠʘʣʴʥʳʤʠ ʩʚʦʡ-

ʩʪʚʘʤʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ çʯʠʩʪʦʡè ʢʘʩʢʘʜʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

¶ ʬʠʢʩʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʜʦ ʝʝ ʩʜʘʯʠ ʟʘʢʘʟʯʠʢʫ; 

¶ ʧʝʨʝʭʦʜ ʥʘ ʦʯʝʨʝʜʥʫʶ ʩʪʘʜʠʶ ʧʨʦʝʢʪʘ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʧʦʣ-

ʥʦʩʪʴʶ ʟʘʚʝʨʰʝʥʘ ʨʘʙʦʪʘ ʥʘ ʪʝʢʫʱʝʡ ʩʪʘʜʠʠ, ʙʝʟ ʚʦʟʚʨʘʪʦʚ ʥʘ ʧʨʦʡʜʝʥ-

ʥʳʝ ʩʪʘʜʠʠ. 

ʂʘʞʜʘʷ ʩʪʘʜʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʣʫʯʝʥʠʝʤ ʥʝʢʦʪʦʨʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ 

ʩʣʫʞʘʪ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʩʣʝʜʫʶʱʝʡ ʩʪʘʜʠʠ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʤʦʤʫ ʇʆ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʩʪʨʦʛʦ 

ʜʦʢʫʤʝʥʪʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʚʩʝ ʚʨʝʤʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. ʂʘʞʜʘʷ ʩʪʘʜʠʷ ʟʘʚʝʨʰʘʝʪʩʷ ʚʳʧʫʩʢʦʤ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʪʘ 

ʜʦʢʫʤʝʥʪʘʮʠʠ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʢʘ ʤʦʛʣʘ ʙʳʪʴ ʧʨʦʜʦʣʞʝʥʘ 

ʜʨʫʛʦʡ ʢʦʤʘʥʜʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʢʘʩʢʘʜʥʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶɦ ʝʤ: 
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¶ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʢʦʥʯʝʥʥʳʡ ʥʘʙʦʨ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ, ʦʪʚʝʯʘʶɦ ʠʡ ʢʨʠʪʝʨʠʷʤ ʧʦʣʥʦʪʳ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ; 

¶ ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʣʦʛʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʪʘʜʠʠ ʨʘʙʦʪ ʧʦʟʚʦʣʷʶʪ 

ʧʣʘʥʠʨʦʚʘʪʴ ʩʨʦʢʠ ʟʘʚʝʨʰʝʥʠʷ ʚʩʝʭ ʨʘʙʦʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʪʨʘʪʳ. 

ʂʘʩʢʘʜʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʇʆ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚ 

ʩʘʤʦʤ ʥʘʯʘʣʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʠ ʧʦʣʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʩʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʩ ʪʝʤ, ʯʪʦʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʚʦʙʦʜʫ ʨʝʘʣʠʟʦʚʘʪʴ ʠʭ 

ʪʝʭʥʠʯʝʩʢʠ ʢʘʢ ʤʦʞʥʦ ʣʫʯʰʝ. ɺ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʧʦʧʘʜʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʠʩʪʝʤʳ 

ʩ ʚʳʩʦʢʦʡ ʢʨʠʪʠʯʥʦʩʪʴʶ: ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʘʜʘʯ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʜʨ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʦʪ ʧʦʜʭʦʜ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʚʳʟʚʘʥʥʳʭ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʨʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʇʆ ʥʠʢʦʛʜʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʢʣʘʜʳ-

ʚʘʣʩʷ ʚ ʪʘʢʫʶ ʞʝʩʪʢʫʶ ʩʭʝʤʫ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʇʆ ʥʦʩʠʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʪʝ-

ʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʨʝʟʫʣʴʪʘʪʳ ʦʯʝʨʝʜʥʦʡ ʩʪʘʜʠʠ ʯʘʩʪʦ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ 

ʚ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʷʭ, ʚʳʨʘʙʦʪʘʥʥʳʭ ʥʘ ʙʦʣʝʝ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. 
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ʈʠʩ. 1.4. ʂʘʩʢʘʜʥʘʷ ʤʦʜʝʣʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʦʟʚʨʘʪʝ ʢ ʧʨʝʜʳʜʫʱʠʤ 

ʩʪʘʜʠʷʤ ʠ ʫʪʦʯʥʝʥʠʠ ʠʣʠ ʧʝʨʝʩʤʦʪʨʝ ʨʘʥʝʝ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʇʆ ʧʨʠʥʠʤʘʝʪ ʚʠʜ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩ. 1.5. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʢʘʩʢʘʜʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ: 

¶ ʧʦʟʜʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʦʙʣʝʤ; 

¶ ʚʳʭʦʜ ʠʟ ʢʘʣʝʥʜʘʨʥʦʛʦ ʛʨʘʬʠʢʘ, ʟʘʧʘʟʜʳʚʘʥʠʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ; 

¶ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʙʠʪʴ ʩʠʩʪʝʤʫ ʥʘ ʯʘʩʪʠ (ʚʝʩʴ ʧʨʦʜʫʢʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʟʘ ʦʜʠʥ ʨʘʟ); 
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¶ ʚʳʩʦʢʠʡ ʨʠʩʢ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʠʟʤʝʥʠʚʰʠʤʩʷ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʘ ʧʦʣʥʦʩʪʴʶ ʠ ʪʦʯʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʝ ʥʝ ʫʜʘʝʪʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʜʚʫʤʷ ʧʨʠʯʠʥʘʤʠ: 1) ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʩʨʘʟʫ ʠʟʣʦʞʠʪʴ ʚʩʝ ʩʚʦʠ ʪʨʝ-

ʙʦʚʘʥʠʷ ʠ ʥʝ ʤʦʛʫʪ ʧʨʝʜʚʠʜʝʪʴ, ʢʘʢ ʦʥʠ ʠʟʤʝʥʷʪʩʷ ʚ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ; 2) ʟʘ ʚʨʝ-

ʤʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʛʫʪ ʧʨʦʠʟʦʡʪʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ, ʢʦʪʦʨʳʝ ʧʦʚʣʠʷ-

ʶʪ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ. 

ɺ ʨʘʤʢʘʭ ʢʘʩʢʘʜʥʦʛʦ ʧʦʜʭʦʜʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʇʆ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʚʩʝ ʚʨʝʤʷ ʝʛʦ ʩʦʟʜʘʥʠʷ, ʘ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʯʢʘʭ, ʧʣʘʥʠʨʫʝʤʳʭ ʧʦʩʣʝ ʟʘ-

ʚʝʨʰʝʥʠʷ ʢʘʞʜʦʡ ʩʪʘʜʠʠ (ʧʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʟʘ-

ʤʝʯʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʝʩʣʠ ʦʥʠ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ, ʠʟʣʦʞʝʥʥʳʝ ʚ 

ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʪʦʣʴ-

ʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʨʘʙʦʪʘ ʥʘʜ ʩʠʩʪʝʤʦʡ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʟʘʚʝʨʰʝʥʘ. ɺ ʩʣʫʯʘʝ 

ʥʝʪʦʯʥʦʛʦ ʠʟʣʦʞʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʣʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʩʦʟʜʘʥʠʷ ʇʆ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʣʫʯʘʶʪ ʩʠʩʪʝʤʫ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʠʭ 

ʧʦʪʨʝʙʥʦʩʪʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘʯʠʥʘʪʴ ʥʦʚʳʡ ʧʨʦʝʢʪ, ʢʦʪʦʨʳʡ ʤʦ-

ʞʝʪ ʧʦʩʪʠʛʥʫʪʴ ʪʘ ʞʝ ʫʯʘʩʪʴ. 

ɺ ʯʝʤ ʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʧʝʨʚʦʠʩʪʦʯʥʠʢ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʘʩʢʘʜʥʳʤ 

ʧʦʜʭʦʜʦʤ? ʆʥ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʦ ʚʚʝʜʝʥʠʠ, ʚ ʟʘʙʣʫʞʜʝʥʠʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ 

ʇʆ ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩʦ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʠʣʠ ʠʥʞʝʥʝʨʥʳʤʠ ʧʨʦʝʢʪʘʤʠ, 

ʥʘʧʨʠʤʝʨ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʤʦʩʪʦʚ. ɺ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʘʭ ʟʘʜʘʯʠ ʚʳʧʦʣ-

ʥ̫ʶʪʩʷ ʩʪʨʦʛʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 
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ʈʠʩ. 1.5. ʈʝʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʇʆ 

 

ʅʘʧʨʠʤʝʨ, ʥʝʣʴʟʷ ʟʘʣʦʞʠʪʴ ʦʧʦʨʫ ʤʦʩʪʘ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʫʪ ʚʳʨʪrʳ 

ʷʤʳ ʜʣʷ ʥʠʭ. ʅʘʩʪʠʣ ʤʦʩʪʘ ʥʝ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʟʘʚʝʨ-

ʰʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʧʦʨ. ɺ ʨʘʥʥʠʭ ʧʦʜʭʦʜʘʭ ʢ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʠʩ-

ʧʦʣʴʟʦʚʘʣʠʩʴ ʪʝ ʞʝ ʧʨʠʥʮʠʧʳ: 

1. ɻʨʫʧʧʘ ʘʥʘʣʠʪʠʢʦʚ ʩʦʙʠʨʘʣʘ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʘ ʪʨʝʙʦʚʘʥʠʷ. 
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2. ʂʦʛʜʘ ʪʨʝʙʦʚʘʥʠʷ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ, ʥʘʯʠʥʘʣʦʩʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

3. ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʦʝʢʪʘ ʥʘʯʠʥʘʣʦʩʴ ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ. 

4. ʂʘʞʜʘʷ ʩʪʨʦʢʘ ʢʦʜʘ ʧʦʜʣʝʞʘʣʘ ʧʨʦʚʝʨʢʝ. ɽʩʣʠ ʝʝ ʫʪʚʝʨʞʜʘʣʠ, ʪʦ ʝʝ ʨʘʟ-

ʨʝʰʘʣʦʩʴ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʧʨʦʜʫʢʪ. 

ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ çʯʠʩʪʳʡè ʢʘʩʢʘʜʥʳʡ ʧʦʜʭʦʜ. ɺ ʩʚʦʝ ʚʨʝʤʷ ʝʛʦ ʨʘʩʭʚʘ-

ʣʠʚʘʣʠ ʢʘʢ ʧʨʦʮʝʩʩ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʜʝʣʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʇʆ ʙʦʣʝʝ ʨʝʥʪʘʙʝʣʴʥʦʡ. 

ʉʯʠʪʘʣʦʩʴ, ʯʪʦ ʝʩʣʠ ʥʘʧʠʩʘʥʠʝ ʢʦʜʘ ʥʘʯʠʥʘʪʴ ʜʦ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʦʝʢʪʘ, ʪʦ ʥʝʢʦ-

ʪʦʨʳʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʜʘ ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ ʥʘʧʨʘʩʥʦ. ʅʘ ʧʨʘʢʪʠʢʝ ʦʢʘ-

ʟʘʣʦʩʴ, ʯʪʦ çʩʪʨʦʠʪʝʣʴʥʳʡè ʧʦʜʭʦʜ ʧʨʠʚʝʣ ʢ ʥʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʘʤ ʥʝʫʜʘʯ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʆ. 

ʇʝʨʚʘʷ ʧʨʦʙʣʝʤʘ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʟʘʜʘʯʠ ʧʦ ʨʘʟʨʘ-

ʙʦʪʢʝ ʇʆ ʥʝ ʪʘʢ ʣʝʛʢʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʟʘʜʘʯʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʦʝʢʪʘ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʘ ʦʯʝʥʴ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʦʛʜʘ, ʢ ʧʨʠʤʝʨʫ, 

ʵʪʘʧ ʥʘʩʪʠʣʘ ʚʳʧʦʣʥʝʥ ʥʘʧʦʣʦʚʠʥʫ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʢʦʜʘ ʛʦʨʘʟʜʦ ʪʨʫʜʥʝʝ 

ʫʟʥʘʪʴ, ʢʦʛʜʘ ʞʝ ʦʥ ʛʦʪʦʚ ʭʦʪʷ ʙʳ ʥʘʧʦʣʦʚʠʥʫ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʦʩʪʘ ʦʯʝʥʴ 

ʣʝʛʢʦ ʦʮʝʥʠʪʴ, ʢʘʢʦʝ ʚʨʝʤʷ ʟʘʡʤʝʪ ʥʘʩʪʠʣ ʦʜʥʦʛʦ ʧʨʦʣʝʪʘ, ʘ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʢʦ-

ʜʘ ʥʠʢʪʦ ʥʝ ʟʥʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʙʦʣʴʰʠʤ ʙʫʜʝʪ ʢʦʥʝʯʥʳʡ ʢʦʜ ʠ ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ 

ʟʘʡʤʝʪ ʥʘʧʠʩʘʥʠʝ ʠ ʦʪʣʘʜʢʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʢʦʜʘ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʧʨʠ ʢʘʩʢʘʜʥʦʤ ʧʦʜʭʦʜʝ ʚʩʝ ʜʝʡʩʪʚʠʷ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ: ʟʘʚʝʨʰʝʥʠʝ ʦʜʥʦʡ ʟʘʜʘʯʠ 

ʧʨʦʠʩʭʦʜʠʪ ʜʦ ʥʘʯʘʣʘ ʥʦʚʦʡ. ɿʘʚʝʨʰʝʥʠʝ ʦʜʥʦʡ ʟʘʜʘʯʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʣʫʯʝʥ-

ʥʳʡ ʨʝʟʫʣʴʪʘʪ ð ʙʝʟʫʢʦʨʠʟʥʝʥʥʳʡ ʠ ʯʪʦ ʧʝʨʩʦʥʘʣ, ʚʳʧʦʣʥʷʚʰʠʡ ʵʪʫ ʟʘʜʘʯʫ, 

ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʧʨʦʝʢʪʫ (ʢʘʢ ʩʪʨʦʠʪʝʣʝʡ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʜʥʦ-

ʛʦ ʦʙʲʝʢʪʘ çʧʝʨʝʙʨʘʩʳʚʘʶʪè ʥʘ ʜʨʫʛʦʡ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʦʙʲʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʤʦʩʪʘ) ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʪʘʧ 

ʨʘʙʦʪ ʙʳʣ ʟʘʚʝʨʰʝʥ, ʥʝʣʴʟʷ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʙʳʣʠ ʩʦʙʣʶ-

ʜʝʥʳ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ð ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʤʦʞʥʦ ʙʳʪʴ ʫʚʝ-

ʨʝʥʥʳʤ ʚ ʪʦʤ, ʯʪʦ ʢʘʢʠʝ-ʪʦ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʩʦʙʣʶʜʘʣʠʩʴ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʝʢʪʘ ʚʩʝʛʜʘ ʙʫʜʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴʩʷ ʢʘʢʠʝ-ʪʦ 

ʥʝʜʦʩʪʘʪʢʠ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ. 
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ʇʦʧʳʪʢʠ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʜʝʡʩʪʚʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ 

ʬʦʨʤʫ ʚʩʝʛʜʘ ʧʨʠʚʦʜʷʪ ʢ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʨʘʥʥʷʷ ʥʝ-

ʫʜʘʯʘ ʠʣʠ ʧʦʟʜʥʷʷ ʥʝʫʜʘʯʘ. ʋʩʧʝʰʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʚʘʶʪ ʦʯʝʥʴ ʨʝʜʢʦ. ʈʘʥ-

ʥʶʶ ʥʝʫʜʘʯʫ ʪʝʨʧʷʪ ʥʘʠʙʦʣʝʝ çʩʪʨʦʛʦ ʚʳʧʦʣʥʷʝʤʳʝè ʧʨʦʝʢʪʳ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʪʘʧʦʚ, ʘ ʠʤʝʥʥʦ ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʝʮʠ-

ʬʠʢʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʠʣʠ ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʨʦʝʢʪʘ, ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ. 

ʇʨʠ ʢʘʞʜʦʤ ʧʝʨʝʩʤʦʪʨʝ ʜʦʢʫʤʝʥʪʦʚ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʠ ʩʦʤʥʝʥʠʷ, 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʢʠ ʠ ʟʘʜʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʜʘʪʴ ʦʪʚʝ-

ʪʳ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʢʘʩʢʘʜʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ 

ʇʆ ʷʚʣʷʝʪʩʷ ʧʦʟʜʥʷʷ ʥʝʫʜʘʯʘ. ʂʘʞʝʪʩʷ, ʯʪʦ ʧʨʦʝʢʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʥʦʨʤʘʣʴʥʦ, 

ʥʦ ʪʦʣʴʢʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʨʘʙʦʪʳ ʥʝ ʚʩʪʫʧʷʪ ʚ ʟʘʚʝʨʰʘʶʱʠʡ ʵʪʘʧ, ʠ ʪʦʛʜʘ ʚʳ-

ʷʩʥʷʝʪʩʷ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʠ ʥʝʜʦʚʦʣʴʥʳ ʩʦʟʜʘʥʥʳʤ ʧʨʦʜʫʢʪʦʤ. 

 

1.3.2.  

ʀʊɽʈɸʎʀʆʅʅɸʗ ʄʆɼɽʃʔ ɾʀɿʅɽʅʅʆɻʆ ʎʀʂʃɸ 

 

ʀʪʘʢ, ʦʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʝʢʪʳ ʚ ʢʦʨʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʪʦʞʝ ʥʫʞʥʦ ʧʦ-

ʜʨʫʛʦʤʫ. ʅʘʛʣʷʜʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢ ʢʦʥʮʫ 

1980-ʭ ʛʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʉʐɸ ʥʘʯʘʣʦ ʠʩʧʳʪʳʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʪʨʫʜʥʦ-

ʩʪʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʇʆ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʞʝʩʪʢʦʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʜʠʨʝʢʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʘʭ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʦʜʠʥ ʧʨʦʭʦʜ ʤʦʜʝʣʠ, ʢʘʢ ʵʪʦ ʪʨʝʙʦʚʘʣʦʩʴ 

ʩʪʘʥʜʘʨʪʦʤ DoD-Std-2167A. ʇʨʦʚʝʜʝʥʥʘʷ ʧʦʟʞʝ ʚ 1999 ʛ. ʧʨʦʚʝʨʢʘ ʧʦ ʚʳʙʦʨʢʝ 

ʨʘʥʝʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʦʙʦʨʦʥʳ ʧʨʦʝʢʪʦʚ ʜʘʣʘ ʫʜʨʫʯʘʶʱʠʝ ʨʝ-

ʟʫʣʴʪʘʪʳ. ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʭʦʜʷʱʠʭ ʚ ʚʳʙʦʨʢʫ ʧʨʦʝʢʪʦʚ, ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʢʦʪʦ-

ʨʳʭ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 37 ʤʣʨʜ. ʜʦʣʣ., 75% ʧʨʦʝʢʪʦʚ ʟʘʢʦʥʯʠʣʠʩʴ ʥʝʫʜʘʯʝʡ ʠʣʠ 

ʚʳʜʝʣʝʥʥʳʝ ʥʘ ʥʠʭ ʩʨʝʜʩʪʚʘ ʥʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʠ ʪʦʣʴʢʦ 2% ʚʳʜʝʣʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦʝʢʪʦʚ. ɺ ʨʝ-
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ʟʫʣʴʪʘʪʝ ʚ ʢʦʥʮʝ 1987 ʛ. ʤʠʥʠʩʪʝʨʩʪʚʦ ʦʪʩʪʫʧʠʣʦ ʦʪ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʙʘʟʝ ʢʘʩʢʘʜ-

ʥʦʡ ʤʦʜʝʣʠ ʠ ʜʦʧʫʩʪʠʣʦ ʧʨʠʤʝʥʝʥʠʝ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ. 

ʀʩʪʦʢʠ ʢʦʥʮʝʧʮʠʠ ʠʪʝʨʘʮʠʦʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʦʪʥʦʩʷ-

ʱʠʭʩʷ ʢ 1930-ʤ ʛʦʜʘʤ ʨʘʙʦʪʘʭ ʵʢʩʧʝʨʪʘ ʧʦ ʧʨʦʙʣʝʤʘʤ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʋʦʣ-

ʪʝʨʘ ʐʝʚʘʨʪʘ ʠʟ ʢʦʤʧʘʥʠʠ Bell Labs, ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ 

ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʪʦʜʠʢʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʩʝʨʠʠ ʢʦʨʦʪʢʠʭ ʮʠʢʣʦʚ ʰʘʛʦʚ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ, ʨʝʘʣʠʟʘʮʠʠ, ʠʟʫʯʝʥʠʶ ʠ ʜʝʡʩʪʚʠʶ (plan-do-study-act, PDSA). ʉ 

1940-ʭ ʛʦʜʦʚ ʵʥʝʨʛʠʯʥʳʤ ʧʦʙʦʨʥʠʢʦʤ PDSA ʩʪʘʣ ʠʟʚʝʩʪʥʳʡ ʘʚʪʦʨʠʪʝʪ ʚ ʦʙʣʘ-

ʩʪʠ ʢʘʯʝʩʪʚʘ ʕʜʚʘʨʜʩ ɼʝʤʠʥʛ. ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ PDSA ʙʳʣʘ ʠʩʩʣʝʜʦʚʘ-

ʥʘ ʧʨʠʤʝʥʠʪʝʣʥɹʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʇʆ. 

ɺ ʩʝʨʝʜʠʥʝ 1980-ʭ ʛʦʜʦʚ ɹʘʨʨʠ ɹʦʵʤ ʧʨʝʜʣʦʞʠʣ ʩʚʦʡ ʚʘʨʠʘʥʪ ʠʪʝʨʘʮʠʦʥ-

ʥʦʡ ʤʦʜʝʣʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʩʧʠʨʘʣʴʥʘʷ ʤʦʜʝʣʴè (spiral model) (ʨʠʩ. 1.6). 

ʇʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʠʨʘʣʴʥʦʡ ʤʦʜʝʣʠ: 

¶ ʦʪʢʘʟ ʦʪ ʬʠʢʩʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʠ ʥʘʟʥʘʯʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʤ ʪʨʝʙʦʚʘʥʠ̫ ʤ; 

¶ ʨʘʟʨʘʙʦʪʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʪʦʪʠʧʦʚ, ʥʘʯʠʥʘʷ ʩ ʪʨʝʙʦʚʘʥʠʡ 

ʥʘʠʚʳʩʰʝʛʦ ʧʨʠʦʨʠʪʝʪʘ; 

¶ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ ʘʥʘʣʠʟ ʨʠʩʢʘ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʩʢʘʜʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʧʨʦʪʦ-

ʪʠʧʘ; 

¶ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʣʝ-

ʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʠʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʠʢʣʘʜʥʦʝ ʇʆ ʩʦʟʜʘʝʪʩʷ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʠʪʝʨʘʮʠʡ (ʚʠʪʢʦʚ ʩʧʠʨʘʣʠ) ʤʝʪʦʜʦʤ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. ʇʦʜ ʧʨʦʪʦ-

ʪʠʧʦʤ ʧʦʥʠʤʘʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʦʥʝʥʪ, ʨʝʘʣʠʟʫʶʱʠʡ ʦʪ-

ʜʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠ ʚʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʇʆ. ʉʦʟʜʘʥʠʝ ʧʨʦ-

ʪʦʪʠʧʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʠʪʝʨʘʮʠʡ, ʠʣʠ ʚʠʪʢʦʚ ʩʧʠʨʘʣʠ. ʂʘʞʜʘʷ 

ʠʪʝʨʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʬʨʘʛʤʝʥʪʘ ʠʣʠ ʚʝʨʩʠʠ ʇʆ, ʥʘ ʥʝʡ ʫʪʦʯʥʷʶʪʩʷ 

ʮʝʣʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʘ, ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠ ʧʣʘʥʠʨʫʶʪʩʷ ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ. ʅʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪ-
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ʩʷ ʪʱʘʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʧʨʝʚʳʰʝʥʠʷ ʩʨʦʢʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʝʱʝ ʦʜʥʦʡ ʠʪʝʨʘʮʠʠ, ʩʪʝʧʝʥʴ ʧʦʣʥʦʪʳ 

ʠ ʪʦʯʥʦʩʪʠ ʧʦʥʠʤʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʝ-

ʢʨʘʱʝʥʠʷ ʧʨʦʝʢʪʘ. 

 
ʈʠʩ. 1.6. ʉʧʠʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ 

 

ʉʧʠʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʠʟʙʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ ʦʪ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʧʦʣʥʦʛʦ ʠ ʪʦʯʥʦʛʦ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʫʪʦʯʥʷʶʪʩʷ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʫʛʣʫʙʣʷʶʪʩʷ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʦʥʢʨʝʪʠʟʠʨʫʶʪʩʷ ʜʝʪʘʣʠ ʧʨʦʝʢʪʘ, ʠ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʳʙʠʨʘʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ ʜʦʚʦʜʠʪʩʷ ʜʦ ʨʝʘʣʠʟʘʮʠʠ. 
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ʈʘʟʨʘʙʦʪʢʘ ʠʪʝʨʘʮʠʷʤʠ ʦʪʨʘʞʘʝʪ ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʧʠʨʘʣʥɹʳʡ 

ʮʠʢʣ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ. ʅʝʧʦʣʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʧʦʟʚʦʣʷ-

ʝʪ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʘʜʠʶ, ʥʝ ʜʦʞʠʜʘʷʩʴ ʧʦʣʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦ-

ʪʳ ʥʘ ʪʝʢʫʱʝʡ. ʇʨʠ ʠʪʝʨʘʪʠʚʥʦʤ ʩʧʦʩʦʙʝ ʨʘʟʨʘʙʦʪʢʠ ʥʝʜʦʩʪʘʶʱʫʶ ʨʘʙʦʪʫ 

ʤʦʞʥʦ ʙʫʜʝʪ ʚʳʧʦʣʥʠʪʴ ʥʘ ʩʣʝʜʫʶʱʝʡ ʠʪʝʨʘʮʠʠ. ɻʣʘʚʥʘʷ ʞʝ ʟʘʜʘʯʘ ð ʢʘʢ 

ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʧʦʢʘʟʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʠʩʪʝʤʳ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʡ ʧʨʦʜʫʢʪ, ʪʝʤ 

ʩʘʤʳʤ ʘʢʪʠʚʠʟʠʨʫʷ ʧʨʦʮʝʩʩ ʫʪʦʯʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʩʧʠʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ: 

¶ ʫʩʢʦʨʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ (ʨʘʥʥʝʝ ʧʦʣʫʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʟʘ ʩʯʝʪ ʧʨʦʪʦʪʠʧʠ-

ʨʦʚʘʥʠʷ); 

¶ ʧʦʩʪʦʷʥʥʦʝ ʫʯʘʩʪʠʝ ʟʘʢʘʟʯʠʢʘ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ; 

¶ ʨʘʟʙʠʝʥʠʝ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪʳ ʥʘ ʥʝʙʦʣʴʰʠʝ ʯʘʩʪʠ; 

¶ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ (ʧʦʚʳʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʜʩʢʘʟʫʝʤʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠ-

ʩʪʝʤʳ). 

ʉʧʠʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʥʝ ʠʩʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʩʢʘʜʥʦʛʦ ʧʦʜʭʦʜʘ ʥʘ 

ʟʘʚʝʨʰʘʶʱʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʘ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʦʢʘ-

ʟʳʚʘʁ ʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʥʳʤʠ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʧʠʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

¶ ʩʣʦʞʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʪʝʨʘ-

ʮʠʡ, ʦʮʝʥʢʠ ʟʘʪʨʘʪ ʠ ʨʠʩʢʦʚ); 

¶ ʩʣʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʥʝʜʞʝʨʦʚ ʠ ʟʘʢʘʟʯʠʢʦʚ 

(ʠʟ-ʟʘ ʧʨʠʚʳʯʢʠ ʢ ʩʪʨʦʛʦʤʫ ʠ ʜʝʪʘʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ); 

¶ ʥʘʧʨʷʞʝʥʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ (ʧʨʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠʪʝ-

ʨʘʮʠ̫ ʭ). 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʩʧʠʨʘʣʴʥʦʛʦ ʮʠʢʣʘ ð ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʤʝʥʪʘ ʧʝʨʝʭʦʜʘ 

ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʘʜʠʶ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚʨʝʤʝʥʥʳʝ ʦʛʨʘʥʠ-

ʯʝʥʠʷ ʥʘ ʢʘʞʜʫʶ ʠʟ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ʇʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ, ʜʘʞʝ ʝʩʣʠ ʥʝ ʚʩʷ ʟʘʧʣʘ-

ʥʠʨʦʚʘʥʥʘʷ ʨʘʙʦʪʘ ʟʘʢʦʥʯʝʥʘ. ʇʣʘʥ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʝʢʪʘʭ, ʠ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 
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ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʪʝʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʚʧʘʩʪʴ ʚ ʜʨʫ-

ʛʫʶ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʩʢʘʜʥʦʡ ʤʦʜʝʣʠ) ʢʨʘʡʥʦʩʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʝʝ ʥʘ ʧʨʠʤʝʨʝ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʳ, ʧʦʣʫʯʠʚʰʝʡ ʥʘʟʚʘʥʠʝ çʙʳʩʪʨʦʛʦ ʤʘʢʝʪʠʨʦʚʘʥʠʷè. ʈʘʟʨʘ-

ʙʦʪʯʠʢʠ ʦʙʩʫʞʜʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʫ ʩ ʟʘʢʘʟʯʠʢʦʤ. ɿʘʪʝʤ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪ-

ʢʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʦʪ ʯʝʪʳʨʝʭ ʜʦ ʰʝʩʪʠ ʥʝʜʝʣʴ, ʥʘ ʦʩʥʦʚʝ ʧʦʥʠʤʘʥʠʷ 

ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʩʦʟʜʘʝʪʩʷ ʧʨʦʪʦʪʠʧ ʩʠʩʪʝʤʳ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʚʤʝʩʪʝ ʩ ʟʘʢʘʟʯʠ-

ʢʦʤ ʘʥʘʣʠʟʠʨʫʶʪ ʝʛʦ ʨʘʙʦʪʫ. ɿʘʢʘʟʯʠʢ ʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʜʣʷ ʫʜʦʚʣʝʪʚʦ-

ʨʝʥʠʷ ʨʝʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʨʦʪʦʪʠʧ ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ. ɺʳʧʦʣ-

ʥʠʚ ʦʮʝʥʢʫ ʧʨʦʪʦʪʠʧʘ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʦʯʥʠʪʴ ʧʨʝʜʲʷʚ-

ʣʷʝʤʳʝ ʢ ʩʠʩʪʝʤʝ ʪʨʝʙʦʚʘʥʠʷ ʧʫʪʝʤ ʜʝʪʘʣʠʟʘʮʠʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʧʨʠ-

ʤʝʨ, ʟʘʢʘʟʯʠʢ ʤʦʞʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʠʥʪʝʨʬʝʡʩ ʠʣʠ ʯʪʦ ʦʪ-

ʯʝʪʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʦʛʨʘʤʤʦʡ, ʠʤʝʶʪ ʥʝʚʝʨʥʳʡ ʬʦʨʤʘʪ. ʅʘ ʦʩʥʦʚʝ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ ʧʨʦʚʦʜʠʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʧʨʦʪʦʪʠʧʘ, 

ʫʩʪʨʘʥʷʶʪʩʷ ʦʰʠʙʢʠ ʠ ʜʦʙʘʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ. ʇʦʣʫʯʝʥʥʦʝ ʇʆ 

ʩʥʦʚʘ ʧʨʦʚʝʨʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʟʘʢʘʟʯʠʢʦʤ. ʇʨʦʮʝʩʩ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʟʘʢʘʟʯʠʢ ʥʝ ʩʦʛʣʘʩʠʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʜʫʢʪ ð ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ. 

ʃʝʛʢʦ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢʘʞʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. ɺʩʝ 

ʫʩʠʣʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʥʫʞʜ ʟʘʢʘʟʯʠʢʘ, ʷʚʣʷʶʪʩʷ ʧʦʟʠʪʠʚ-

ʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʘʷ ʩʭʝʤʘ ʠʤʝʝʪ ʠ ʜʨʫʛʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʣʣʝʢʪʠʚʘ ʦʯʝʥʴ ʚʳʩʦʢʘ. ʈʘʟʨʘʙʦʪʯʠʢʠ 

ʪʨʘʪʷʪ ʚʨʝʤʷ ʥʝ ʥʘ ʩʦʟʜʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʢʦʪʦ-

ʨʳʝ ʥʠʢʪʦ ʠ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʯʠʪʘʪʴ ʠ ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ ʙʝʩʧʦʣʝʟʥʳʤʠ ʥʘ 

ʩʣʝʜʫʶɦ ʠʡ ʞʝ ʜʝʥʴ ʧʦʩʣʝ ʩʚʦʝʛʦ ʚʳʭʦʜʘ, ʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʇʆ. ʂʨʦʤʝ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʙʫʜʫʪ ʪʨʘʪʠʪʴ 

ʚʨʝʤʷ ʥʘ ʨʘʙʦʪʫ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʥʝʧʨʘʚʠʣʴʥʦʤ ʥʘʙʦʨʝ ʜʦʧʫʱʝʥʠʡ. ʊʘʢʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ ʜʘʞʝ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ 

ʧʨʦʝʢʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʝ ʨʘʙʦʯʝʛʦ ʢʦʜʘ ʙʫʜʝʪ ʚʦʧʨʦʩʦʤ ʚʩʝʛʦ 

ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ. 

¶ ɺʟʘʠʤʦʩʚʷʟʠ ʩ ʟʘʢʘʟʯʠʢʦʤ ʷʚʣʷʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ. ɺʩʝʛʜʘ ʦʯʝʥʴ 

ʪʨʫʜʥʦ ʟʘʚʝʨʰʠʪʴ ʜʠʩʢʫʩʩʠʶ ʦ ʪʦʤ, ʢʘʢ ʚ ʪʦʯʥʦʩʪʠ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʧʨʦ-
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ʛʨʘʤʤʘ. ɿʘʢʘʟʯʠʢ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʯʝʪʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʪʨʝ-

ʙʫʝʪʩʷ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʥʘʯʥʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʪʦʨʦʥʥʠʢʠ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ ʩʢʘʟʘʪʴ: çɿʘʯʝʤ ʩʦʩʪʘʚʣʷʪʴ ʩʧʝʮʠʬʠ-

ʢʘʮʠʠ? ʊʨʝʙʦʚʘʥʠʷ ʩʪʘʥʫʪ ʧʦʥʷʪʥʤrʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳè. 

ʍʦʪʷ ʧʨʦʮʝʩʩ ʙʳʩʪʨʦʛʦ ʤʘʢʝʪʠʨʦʚʘʥʠʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʝʛʦ ʧʨʠʤʝʥʠʤʦʩʪʴ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

¶ ʇʨʠ ʙʳʩʪʨʦʤ ʤʘʢʝʪʠʨʦʚʘʥʠʠ ʦʯʝʥʴ ʪʷʞʝʣʦ ʧʨʠʚʝʩʪʠ ʧʨʦʝʢʪ ʢ ʟʘʚʝʨ-

ʰʘʶʱʝʡ ʬʘʟʝ. ʀʟ-ʟʘ ʥʘʣʠʯʠʷ ʥʝʧʨʝʨʳʚʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ ʟʘʢʘʟʯʠʢʦʤ 

ʫʩʣʦʚʠʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʥʠ ʢʦʛʜʘ ʥʝ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ. ʋ ʨʘʟ-

ʨʘʙʦʪʯʠʢʦʚ ʠ ʟʘʢʘʟʯʠʢʘ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʜʝʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʞʜʦʡ ʠʟ 

ʠʪʝʨʘʮʠʡ. ʇʦʩʪʦʷʥʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʜʦ-

ʙʘʚʣʝʥʠʶ ʠʣʠ ʤʦʜʠʬʠʢʘʮʠʠ ʩʫɦ ʝʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʠ ʧʨʦʮʝʩʩ ʤʦʞʝʪ 

ʚʳʡʪʠ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ. ɿʘʢʘʟʯʠʢ ʥʠʢʦʛʜʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥ ʧʦʣʥʦʩʪʴʶ, ʠ 

ʧʨʦʝʢʪ ʥʝ ʟʘʚʝʨʰʠʪʩʷ. ʇʨʠ ʵʪʦʤ ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʦʝʢʪʘ ʪʨʝʙʫʝʪʩʷ ʧʨʠʣʦ-

ʞʠʪʴ ʦʛʨʦʤʥʳʝ ʫʩʠʣʠʷ ʜʣʷ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ. 

¶ ʇʨʦʝʢʪ, ʚʳʧʦʣʥʷʝʤʳʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʙʳʩʪʨʦʛʦ ʤʘʢʝʪʠʨʦʚʘʥʠʷ, 

ʩʣʦʞʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʠ ʬʠʥʘʥʩʠʨʦʚʘʪʴ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʧʨʦʯʥʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʝʜʳʜʫʱʠʤ. ɽʩʣʠ ʧʨʦʝʢʪ ʪʷʞʝʣʦ ʟʘʚʝʨʰʠʪʴ, ʪʦ ʪʘʢʞʝ ʪʷʞʝʣʦ ʩʦʩʪʘʚʠʪʴ 

ʛʨʘʬʠʢ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠ ʩʤʝʪʫ ʨʘʩʭʦʜʦʚ. ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʩʧʦʩʦʙʘ ʧʨʝʜ-

ʩʢʘʟʘʪʴ, ʢʘʢʦʝ ʚʨʝʤʷ ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ. 

¶ ʄʝʪʦʜ ʙʳʩʪʨʦʛʦ ʤʘʢʝʪʠʨʦʚʘʥʠʷ ʥʝʧʨʠʤʝʥʠʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʙʦʣʴ-

ʰʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʭʦʨʦʰ ʜʣʷ ʥʝʙʦʣʴʰʦʡ 

ʛʨʫʧʧʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʟʘʢʘʟʯʠʢʦʤ. ɻʦʨʘʟʜʦ 

ʪʷʞʝʣʝʝ ʧʨʠʤʝʥʠʪʴ ʝʛʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʚʣʝ-

ʢʘʶʪʩʷ ʩʦʪʥʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

¶ ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʛʦ ʤʘʢʝʪʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʥʝ ʧʦʣʫʯʠʪʴ ʥʠʯʝʛʦ, ʢʨʦ-

ʤʝ ʧʨʦʪʦʪʠʧʘ ʩʠʩʪʝʤʳ. ʄʝʪʦʜ ʙʳʩʪʨʦʛʦ ʤʘʢʝʪʠʨʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥ ʚ ʦʩ-

ʥʦʚʥʦʤ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʢʦʜ 

ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʧʨʘʚʠʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʠʥʪʝʨʬʝʡʩʘʤʠ, ʥʦ ʦʥ 

ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʥʝʪ ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
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ɹʳʩʪʨʦʝ ʤʘʢʝʪʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʧʦʜʭʦʜʦʤ ʙʳʩʪʨʦʡ ʨʘʟʨʘ-

ʙʦʪʢʠ ʇʆ, ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʦ ʚʚʝʜʝʥʠʠ, ʠ ʪʦʯʥʦ ʪʘʢ ʞʝ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ. 

ɽʱʝ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʨʝʘʣʠʟʘʮʠʠ ʠʪʝʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ɾʎ ʷʚʣʷʝʪʩʷ ʧʦ-

ʣʫʯʠʚʰʠʡ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 90-ʝ ʛʦʜʳ XX ʚʝʢʘ ʩʧʦʩʦʙ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʦʡ çʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡè, ʠʣʠ RAD (Rapid Application Develop-

ment). ʇʦʜʭʦʜ RAD ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

¶ ʥʝʙʦʣʴʰʠʭ ʛʨʫʧʧ ʨʘʟʨʘʙʦʪʯʠʢʦʚ (ʦʪ 3 ʜʦ 7 ʯʝʣʦʚʝʢ), ʚʳʧʦʣʥʷʶʱʠʭ ʨʘʙʦ-

ʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ʇʆ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʨʝ-

ʙʦʚʘʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʢʦʣʣʝʢʪʠʚʘ; 

¶ ʢʦʨʦʪʢʦʛʦ, ʥʦ ʪʱʘʪʝʣʴʥʦ ʧʨʦʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʛʨʘʬʠʢʘ (ʜʦ 

ʪʨʝʭ ʤʝʩʷʮʝʚ); 

¶ ʧʦʚʪʦʨʷʶʱʝʛʦʩʷ ʮʠʢʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʧʨʠ-

ʣʦʞʝʥʠʝ ʥʘʯʠʥʘʝʪ ʦʙʨʝʪʘʪʴ ʬʦʨʤʫ, ʟʘʧʨʘʰʠʚʘʶʪ ʠ ʨʝʘʣʠʟʫʶʪ ʚ ʧʨʦʜʫʢʪʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʟʘʢʘʟʯʠʢʦʤ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʜʭʦʜʘ RAD: 

¶ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʠʪʝʨʘʮʠʷʤʠ; 

¶ ʥʝʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʧʦʣʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʥʘ ʢʘʞʜʦʡ ʠʟ ʩʪʘʜʠʡ ʞʠʟ-

ʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ; 

¶ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ; 

¶ ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʦʙʣʝʛʯʘʶʱʠʭ ʚʥʝʩʝʥʠʝ 

ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʛʦʪʦʚʦʡ ʩʠʩʪʝʤʳ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʣʥʝʝ ʚʳʷʩʥʠʪʴ ʠ ʫʜʦ-

ʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

¶ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʝʢʪʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟ-

ʨʘʙʦʪʢʦʡ; 

¶ ʚʝʜʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʭʦʨʦʰʦ ʫʧʨʘʚʣʷʝʤʦʡ ʢʦʤʘʥʜʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ; 

¶ ʛʨʘʤʦʪʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤʳ, ʯʝʪʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ 

ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. 
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ʂʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʛʨʫʧʧʫ ʧʨʦʬʝʩʩʠʦʥʘ-

ʣʦʚ, ʠʤʝʶʱʠʭ ʦʧʳʪ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʇʆ, 

ʩʧʦʩʦʙʥʳʭ ʭʦʨʦʰʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʦʥʝʯʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʪʨʘʥʩ-

ʬʦʨʤʠʨʦʚʘʪʴ ʠʭ ʧʨʝʜʣʦʞʝʥʠʷ ʚ ʨʘʙʦʯʠʝ ʧʨʦʪʦʪʠʧʳ. 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʇʆ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʜʭʦʜʦʤ RAD ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʨrʝʭ 

ʩʪʘʜʠʡ: 

¶ ʘʥʘʣʠʟ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ; 

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

¶ ʨʝʘʣʠʟʘʮʠʷ; 

¶ ʚʥʝʜʨʝʥʠʝ. 

RAD ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ, 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʘʟʯʠʢʘ, ʠ ʥʝ ʧʨʠʤʝʥʠʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʩʣʦʞʥʳʭ ʨʘʩʯʝʪʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠʣʠ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʦʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ, ʪ.ʝ. ʧʨʦʛʨʘʤʤ, ʩʦʜʝʨʞʘ-

ʱʠʭ ʙʦʣʴh ʦʡ ʦʙʲʝʤ (ʩʦʪʥʠ ʪʳʩʷʯ ʩʪʨʦʢ) ʫʥʠʢʘʣʴʥʦʛʦ ʢʦʜʘ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤ, ʦʪ 

ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ (ʥʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʝʥʠʝ ʩʘʤʦʣʝʪʦʤ ʠʣʠ 

ʘʪʦʤʥʦʡ ʵʣʝʢʪʨʦʩʪʘʥʮʠʝʡ). 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʢʘʩʢʘʜʥʦʡ ʠ ʩʧʠʨʘʣʴʥʦʡ ʤʦʜʝʣʝʡ ʧʨʠʚʝʣʦ ʢ ʠʭ 

ʩʙʣʠʞʝʥʠʶ ʠ ʧʦʷʚʣʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʧʦ 

ʩʫʱʝʩʪʚʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʵʪʠʭ ʤʦʜʝʣʝʡ. ʈʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʥʪʳ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ: Rational Unified Process (RUP), Microsoft Solutions 

Framework (MSF), XP 
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1.4.  

ʉɽʈʊʀʌʀʂɸʎʀʗ ʀ ʆʎɽʅʂɸ ʇʈʆʎɽʉʉʆɺ 

ʉʆɿɼɸʅʀʗ ʇʆ 

 

1.4.1.  

ʇʆʅʗʊʀɽ ɿʈɽʃʆʉʊʀ ʇʈʆʎɽʉʉʆɺ ʉʆɿɼɸʅʀʗ ʇʆ. 

ʄʆɼɽʃʔ ʆʎɽʅʂʀ ɿʈɽʃʆʉʊʀ ʉʄʄ 

 

ʆʨʛʘʥʠʟʘʮʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʩʪʘʚʢʠ, ʚʥʝʜʨʝʥʠʷ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʠ ʩʠʩʪʝʤʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʚʩʝ ʙʦʣʴʰʝ ʦʱʫʱʘʶʪ, ʯʪʦ ʚ ʦʩʥʦ-

ʚʝ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʣʝʞʘʪ ʢʘʯʝʩʪʚʦ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʫʢʦʚʦʜʠʪʝʣʠ ʪʘʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʦʝʡ ʢʦʤʧʘʥʠʠ; ʥʘ 

ʨʳʥʢʝ ʪʨʫʜʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʦʙʭʦʜʠʤʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘ-

ʙʦʪʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʇʆ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʜʦʣʛʠʝ ʛʦʜʳ ʙʳʣ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʦʙʦʙʱʝʥ ʠ ʬʦʨʤʘʣʠʟʦʚʘʥ. ʊʦʣʴʢʦ ʚ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ ʘʤʝʨʠʢʘʥʩʢʠʡ ʀʥʩʪʠ-

ʪʫʪ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ (SEI) ʩʬʦʨʤʠʨʦʚʘʣ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝ-

ʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʉʄʄ
1
 (Capability Maturity Model), ʦʧʨʝʜʝʣʠʚ ʫʨʦʚʥʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʠ ʠʭ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʯʝʨʪʳ. ɺ ʪʝʯʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʉʄʄ 

ʧʨʦʰʣʘ ʘʧʨʦʙʘʮʠʶ ʚ ʮʝʣʦʤ ʨʷʜʝ ʦʨʛʘʥʠʟʘʮʠʡ, ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʧʨʦʚʝʨʠʣʠ ʟʘʢʘʟʳʚʘʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʩʪʘʚʱʠʢʠ ʇʆ, ʢʦʤʧʘʥʠʠ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʠʝ ʨʘʟʨʘʙʦʪʢʫ ʟʘʢʘʟʥʦʛʦ ʇʆ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʦʬʬʰʦʨʥʳʤ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʝʤ. 

                                                      
1
 ʆʮʝʥʢʘ ʠ ʘʪʪʝʩʪʘʮʠʷ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ISO/IEC TR 15504-ʉʄʄ) / ʇʝʨ. ʩ ʘʥʛʣ. ɸ.ʉ. ɸʛʘʧʦʚʘ ʠ 

ʜʨ. ð ʄ.: ʂʥʠʛʘ ʠ ʙʠʟʥʝʩ, 2001. 
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ʉʝʛʦʜʥʷ ʥʘ ʟʘʧʘʜʝ ʢʦʤʧʘʥʠ-̫ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴ-

ʰʠʝ ʪʨʫʜʥʦʩʪʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʟʘʢʘʟʦʚ, ʝʩʣʠ ʦʥʘ ʥʝ ʘʪʪʝʩʪʦʚʘʥʘ ʧʦ ʉʄʄ. ɿʘʢʘʟ-

ʯʠʢʠ ʪʨʝʙʫʶʪ ʛʘʨʘʥʪʠʡ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʤʧʘʥʠʠ-ʠʩʧʦʣʥʠʪʝʣʷ, ʛʘʨʘʥʪʠʡ ʪʦ-

ʛʦ, ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʴ ʥʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴ ʥʝʢʘʯʝʩʪʚʝʥʥʫʶ ʫʩʣʫʛʫ. 

ʆʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʢʦʤʧʘʥʠʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ: 

¶ ʟʘʢʘʟʯʠʢʦʤ ʧʨʠ ʦʪʙʦʨʝ ʣʫʯʰʠʭ ʠʩʧʦʣʥʠʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʚ ʪʝʥʜʝʨʝ); 

¶ ʢʦʤʧʘʥʠʷʤʠ-ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʇʆ ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷ-

ʥʠʷ ʩʚʦʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠʭ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠ̫; 

¶ ʢʦʤʧʘʥʠʷʤʠ, ʨʝʰʠʚʰʠʤʠ ʧʨʦʡʪʠ ʘʪʪʝʩʪʘʮʠʶ, ʜʣʷ ʦʮʝʥʢʠ çʨʘʟʤʝʨʦʚ ʙʝʜ-

ʩʪʚʠʷè, ʪ.ʝ. ʩʚʦʝʛʦ ʪʝʢʫɦ ʝʛʦ ʩʦʩʪʦʷʥʠʷ; 

¶ ʘʫʜʠʪʦʨʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʘʪʪʝʩʪʘʮʠʠ ʠ ʧʨʦ-

ʚʝʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʦʮʝʥʦʢ; 

¶ ʢʦʥʩʘʣʪʠʥʛʦʚʳʤʠ ʬʠʨʤʘʤʠ, ʟʘʥʠʤʘʶʱʠʤʠʩʷ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʝʡ ʢʦʤʧʘ-

ʥʠʡ ʠ ʩʣʫʞʙ ʧʦʩʪʘʚʱʠʢʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ ʫʩʣʫʛ. 

ʇʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʳ ʩʦ-

ʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤʠ ʠ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ ʩʪʘʥʜʘʨʪʠʟʦʚʘʪʴ ʦʞʠ-

ʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚrʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ. 

ɿʨʝʣʦʩʪʴ ʧʨʦʮʝʩʩʦʚ (software process maturity) ð ʵʪʦ ʩʪʝʧʝʥʴ ʠʭ ʫʧʨʘʚʣ̫ -

ʝʤʦʩʪʠ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʚʳʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝ-

ʣʦʩʪʠ ʦʟʥʘʯʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʨʘʩʪʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʮʝʩ-

ʩʦʚ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʝʧʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʚ ʨʘʤʢʘʭ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʝʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʠʭ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʠ ʜʦʚʝʜʝʥʠʷ ʜʦ 

ʩʚʝʜʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʩʦʚʝʨh ʝʥʩʪʚʦʚʘ-

ʥʠʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ɺʦʟʤʦʞʥʦʩʪʠ ʭʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʝʥʳ. ʇʦʚʳʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʤʦʛʫʪ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩ-

ʪʘʪʴ. 

ɺ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʜʦʩʪʠʛʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ, ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ 

ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʧʨʠʥʠʤʘʶʪ ʩʪʘʪʫʩ ʩʪʘʥʜʘʨʪʘ, ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʦʧʨʝʜʝʣʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʪʘʢʪʠʢʫ ʠ ʩʪʨʘʪʝʛʠʶ. ɺʚʝ-

ʜʝʥʠʝ ʠʭ ʚ ʩʪʘʪʫʩ ʟʘʢʦʥʘ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʥʝʦʙʭʦʜʠ-

ʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʟʜʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ, ʦʧʝʨʘʮʠʡ ʠ 

ʧʨʦʮʝʜʫʨ ʚʝʜʝʥʠʷ ʜʝʣ ʜʘʞʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʠʟ ʦʨʛʘʥʠʟʘʮʠʠ ʫʡʜʫʪ ʪʝ, ʢʪʦ ʚʩʝ ʵʪʦ 

ʩʦʟʜʘʣ. 

ʄʦʜʝʣʴ ʉʄʄ ʨʘʟʚʠʚʘʝʪ ʧʦʣʦʞʝʥʠʷ ʦ ʩʠʩʪʝʤʝ ʢʘʯʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʬʦʨ-

ʤʠʨʫʷ ʢʨʠʪʝʨʠʠ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʘ ð ʧʷʪʴ ʫʨʦʚʥʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʚ ʧʨʠʥʮʠʧʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʦʨʛʘʥʠʟʘʮʠʝʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʤ. 

ʅʘʠʚʳʩʰʠʝ ð ʯʝʪʚʝʨʪʳʡ ʠ ʧʷʪʳʡ ʫʨʦʚʥʠ ð ʵʪʦ ʬʘʢʪʠʯʝʩʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʦʚʣʘʜʝʚʰʠʭ ʤʝʪʦʜʘʤʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦ-

ʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʢʦʤʧʣʝʢʩʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʧʦʜʜʝʨ-

ʞʠʚʘʁ ʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ. 

ʅʘʯʠʥʘʷ ʩ 1990 ʛ. SEI ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʉʐɸ ʠ 

ʦʨʛʘʥʠʟʘʮʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʇʆ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʵʪʫ ʤʦ-

ʜʝʣʴ, ʫʯʠʪʳʚʘʷ ʚʩʝ ʥʦʚʝʡʰʠʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʇʆ. 

ʉʄʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʘʚʠʣʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʟʜʘʥʠʝʤ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʇʆ ʠ ʤʝʪʦʜʳ 

ʧʦʩʪʝʧʝʥʥʦʛʦ ʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʫʣʴʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʘʟʥʘʯʝʥʠʝ 

ʉʄʄ ð ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʷʤ-ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʩʪʨʫʢ-

ʮʠʡ ʧʦ ʚʳʙʦʨʫ ʩʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʩʪʝʧʝʥʠ 

ʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʠ ʬʘʢʪʦʨʦʚ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʱʠʭ ʥʘ 

ʢʘʯʝʩʪʚʦ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ʌʦʢʫʩʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝ-

ʩʪʚʝ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʧʣʘʥʦʤʝʨʥʦ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 
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ʢʘʯʝʩʪʚʦ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʝʪ ʜʦʙʠʪʴʩʷ ʥʝʫʢʣʦʥ-

ʥʦʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʫʣʴʪʫʨʳ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. 

ʉʄʄ - ʵʪʦ ʦʧʠʩʘʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʥʘ ʦʧʠʩʳʚʘʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ (ʠʣʠ ʢʣʶʯʝʚʳʝ) ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ, ʥʘ ʢʘʢʦʤ ʫʨʦʚʥʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ. ʕʪʦ ʥʦʨʤʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʚ ʪʦʤ 

ʩʤʳʩʣʝ, ʯʪʦ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ ʨʘʟʣʠʯʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʧʦ ʢʦʥʪʨʘʢʪʘʤ ʩ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʉʐɸ. ʉʄʄ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʧʨʝʜʧʠʩʘʥʠʝʤ, ʦʥʘ ʥʝ ʧʨʝʜʧʠʩʳʚʘʝʪ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠ-

ʚʘʪʴʩʷ. ʉʄʄ ʦʧʠʩʳʚʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʫʨʦʚʥʝʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ, ʥʝ ʜʘʚʘʷ ʢʘʢʠʭ-ʣʠʙʦ ʠʥʩʪʨʫʢʮʠʡ ʢʘʢ ʧʝʨʝʭʦʜʠʪʴ ʩ 

ʫʨʦʚʥʷ ʥʘ ʫʨʦʚʝʥʴ. ʆʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʣʷ ʧʝʨʝ-

ʭʦʜʘ ʩ ʧʝʨʚʦʛʦ ʥʘ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʠ ʩʦʚʩʝʤ ʤʘʣʦ ʚʨʝʤʝʥʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʩ ʫʨʦʚʥʷ 

ʥʘ ʫʨʦʚʝʥʴ ʜʘʣʝʝ. ʇʨʦʮʝʩʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʇʆ ʦʪʨʘ-

ʞʘʝʪʩʷ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʘʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ ʩʪʨʫʢʪʫʨʝ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭ-

ʥʦʣʦʛʠʷʭ, ʦʙʱʝʡ ʩʦʮʠʘʣʴʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ. 

ʅʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ 

ʜʦʩʪʠʛʘʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʦʚ. ɺʳ-

ʭʦʜ ʥʘ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʷʚ-

ʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʘʭ ʩʦʟʜʘʥʠʷ ʇʆ, ʯʪʦ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ. ʅʘ 

ʨʠʩ. 1.7 ʧʦʢʘʟʘʥʳ ʧʷʪʴ ʫʨʦʚʥʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʉʄʄ. 
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ʈʠʩ. 1.7. ʇʷʪʴ ʫʨʦʚʥʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʉʄʄ 

 

ʅʘʜʧʠʩʠ ʥʘ ʩʪʨʝʣʢʘʭ ʦʧʨʝʜʝʣʷʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʩ ʫʨʦʚʥʷ ʥʘ ʫʨʦʚʝʥʴ. 

ʋʨʦʚʥʠ ʩʦ ʚʪʦʨʦʛʦ ʧʦ ʧʷʪʳʡ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʯʝʨʝʟ ʦʧʝʨʘʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʠ (ʠʣʠ) ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ 

ʇʆ, ʠ ʯʝʨʝʟ ʦʧʝʨʘʮʠʠ, ʩʦʩʪʘʚʣʷʶɦ ʠʝ ʩʘʤʠ ʧʨʦʮʝʩʩʳ ʝʛʦ ʩʦʟʜʘʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ ʢʘʢ ʙʳ ʙʘʟʦʡ, ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ. 

ʅʘ ʫʨʦʚʥʝ 1 (ʥʘʯʘʣʴʥʦʤ) ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʇʆ ʥʦʩʷʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʭʘʦʪʠʯʥʦ. ʋʩʧʝʭ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʘ ʚʩʝʮʝʣʦ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʠʣʠʡ ʧʝʨʩʦʥʘʣʘ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ, 
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ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʪʘʙʠʣʴʥʦʡ ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. 

ʋʩʧʝʭ ʧʨʦʝʢʪʘ ʧʨʠ ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʵʥʝʨ-

ʛʠʯʥʦʩʪʠ ʠ ʦʧʳʪʘ ʨʫʢʦʚʦʜʩʪʚʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʥʠʪʝʣʝʡ. 

ʄʦʞʝʪ ʩʣʫʯʠʪʴʩʷ, ʯʪʦ ʵʥʝʨʛʠʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʝʦʜʦʣʝʝʪ ʚʩʝ ʧʨʝʧʷʪʩʪʚʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʠ ʜʦʙʴʝʪʩʷ ʚʳʧʫʩʢʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʞʠʟʥʝʩʧʦʩʦʙ-

ʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʪʘʢʦʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʦʩʪʘʚʠʪ 

ʩʚʦʡ ʧʦʩʪ, ʠʩʯʝʟʥʝʪ ʠ ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʩʣʝʜʫʶʱʠʡ ʧʦʜʦʙʥʳʡ ʧʨʦʝʢʪ ʙʫʜʝʪ 

ʫʩʧʝʰʥʳʤ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ ʧʦʣʦ-

ʞʝʥʠʝ ʥʝ ʩʫʤʝʝʪ ʩʧʘʩʪʠ ʜʘʞʝ ʧʝʨʝʜʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ. 

ʇʨʦʮʝʩʩʳ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʝʡ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴʶ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʭ ʩʦʩʪʘʚ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣ-

ʥʝʥʠʷ ʧʨʦʝʢʪʘ ʤʝʥʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʢʫʱʝʡ ʩʠʪʫʘ-

ʮʠʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʝʨʝʨʘʩʭʦʜʫʶʪʩʷ ʚʳʜʝʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʨʳʚʘʁ ʪʩʷ 

ʛʨʘʬʠʢʠ ʨʘʙʦʪ. ʇʦʜʛʦʪʦʚʢʘ ʩʧʦʩʦʙʥʳʭ ʠ ʟʥʘʶʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʠʟ ʧʨʝʜʧʦʩʳʣʦʢ ʫʩʧʝʭʘ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʟʨʝʣʦʩʪʠ, ʥʦ ʥʘ ʧʝʨ-

ʚʦʤ ʫʨʦʚʥʝ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʠʪʴʩʷ ʭʦʪʴ ʢʘʢʠʭ-ʣʠʙʦ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʭ ʨʝʟʫʣʪɹʘʪʦʚ. 

ʅʘ ʫʨʦʚʥʝ 2 (ʫʨʦʚʥʝ ʧʦʚʪʦʨʷʝʤʳʭ ʧʨʦʮʝʩʩʦʚ) ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢ-

ʪʦʤ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʩʪʦʠʤʦʩʪʠ ʧʨʦʝʢʪʘ, ʛʨʘʬʠʢʘ ʝʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʠ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ. ɼʠʩʮʠʧʣʠʥʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʪʘʢʦʚʘ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʩʧʝʰʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢ-

ʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʦʚʳʤʠ ʧʨʦ-

ʝʢʪʘʤʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʦʧʳʪʝ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʝʥʥʳʭ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʝʢʪʦʚ. ʆʩ-

ʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʠ ʜʦ-

ʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷ-

ʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʕʬʬʝʢ-

ʪʠʚʥʳʤʠ ʤʦʛʫʪ ʥʘʟʳʚʘʪʴʩʷ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ, ʨʝʘʣʴʥʦ ʠʩ-
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ʧʦʣʴʟʫʁ ʪʩʷ, ʧʦʜʜʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʠ ʧʨʠʛʦʜʥʳ ʜʣʷ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʝʨʩʦʥʘʣ ʙʳʣ ʦʙʫʯʝʥ ʠʭ ʧʨʠʤʝʥʝʥʠʶ. 

ʂʘʞʜʳʡ ʫʨʦʚʝʥʴ ʉʄʄ, ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʛʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʨʷ-

ʜʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʧʨʦʮʝʩʩʦʚ (key process areas ð ʂʈɸ). ʄʦ-

ʜʝʣʴ ʉʄʄ ʩʦʜʝʨʞʠʪ 18 ʪʘʢʠʭ ʛʨʫʧʧ, ʧʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ʤʦʜʝʣʠ CMMI ð 20 

ʛʨʫʧʧ. ʋʨʦʚʝʥʴ 2 ʉʄʄ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʝʜʫʁʱʠʭ 

ʧʨʦʮʝʩʩʦʚ (ʠʭ ʥʘʠʤʝʥʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ CMMI): 

¶ ʫʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ; 

¶ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ; 

¶ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʧʨʦʝʢʪʘ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʨʘʢʪʘʤʠ; 

¶ ʠʟʤʝʨʝʥʠʷ ʠ ʘʥʘʣʠʟ; 

¶ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʜʫʢʪʘ. 

ʇʨʦʮʝʩʩʳ ʥʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʥʠ ʟʘʨʘʥʝʝ ʧʣʘʥʠʨʫʶʪʩʷ, ʠ ʠʭ ʚʳʧʦʣʥʝʥʠʝ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʫ-

ʝʪʩʷ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢ-

ʪʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʠ ʫʩʣʦʞʥʝʥʠʝʤ ʧʨʦʝʢʪʦʚ ʚʥʠʤʘʥʠʝ ʩʤʝʱʘʝʪʩʷ ʩ ʪʝʭʥʠʯʝʩʢʠʭ 

ʘʩʧʝʢʪʦʚ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ɺʳ-

ʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʪʨʝʙʫʝʪ ʦʪ ʧʝʨʩʦʥʘʣʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʩʣʘʞʝʥʥʦʡ ʨʘ-

ʙʦʪʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʠʟʫʯʝʥʠʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʜʦʚʦʛʦ 

ʦʧʳʪʘ ʚ ʮʝʣʷʭ ʧʦʚʳʝhʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ. 

ʅʘ ʫʨʦʚʥʝ 3 (ʫʨʦʚʥʝ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ) ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʇʆ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʫʶ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʙʷʟʘʪʝʣʴʥʫʶ ʜʣʷ ʚʩʝʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʦ ʚʩʝʭ 

ʧʨʦʝʢʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʨʦʙʦʚʘʥʥʘʷ, ʫʪʚʝʨʞʜʝʥʥʘʷ ʠ ʚʦʟʚʝʜʝʥʥʘʷ ʚ ʩʪʘʪʫʩ 

ʩʪʘʥʜʘʨʪʘ ʝʜʠʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. 

ʅʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʢ ʧʨʦʮʝʩʩʘʤ ʫʨʦʚʥʷ 2 ʜʦʙʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩ-

ʩʳ: 

¶ ʩʧʝʮʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ; 
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¶ ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʜʫʢʪʘ; 

¶ ʚʝʨʠʬʠʢʘʮʠʷ; 

¶ ʘʪʪʝʩʪʘʮʠʷ; 

¶ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ; 

¶ ʦʙʫʯʝʥʠʝ;                    

¶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ; 

¶ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ; 

¶ ʘʥʘʣʠʟ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʷʚʣʷʝʪʩʷ ʧʦʤʦʱʴ ʟʚʝʥʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʠʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ ʚ ʧʦʚʳʰʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ. ʅʘ ʵʪʦʤ 

ʫʨʦʚʥʝ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʛʨʫʧʧʘ, ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ ʩʦʩʪʘʚ 

ʦʧʝʨʘʮʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʧʨʦʮʝʩʩʳ, ð ʛʨʫʧʧʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʮʝʩʩʦʚ ʩʦ-

ʟʜʘʥʠʷ ʇʆ (software engineering process group ð SEPG). 

ʅʘ ʦʩʥʦʚʝ ʝʜʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʝʢʪʘ ʤʦʛʫʪ ʨʘʟʨʘʙʘʪʚrʘʪʴʩʷ 

ʩʚʦʠ ʧʨʦʮʝʩʩʳ ʩ ʫʯʝʪʦʤ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʊʘʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʉʄʄ ʥʘʟʳʚʘʶʪʩʷ 

çʧʨʦʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʇʆè (project's defined software 

process). 

ʆʧʠʩʘʥʠʝ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʩʣʦʚʠʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, 

ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʩʪʘʥʜʘʨʪʳ ʠ ʧʨʦʮʝʜʫʨʳ ʚʳʧʦʣʥʝʥʠʷ, ʤʝʭʘʥʠʟʤʳ ʧʨʦʚʝʨʢʠ 

(ʥʘʧʨʠʤʝʨ, ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ), ʚʭrʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʫʩʣʦʚʠʷ ʟʘʚʝʨʰʝʥʠʷ. ɺ 

ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜ-

ʩʪʚʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ, ʠ ʫʢʘʟʘʥʠʝ ʥʘ ʨʦʣʴ, ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʟʘ 

ʝʛʦ, ʚʳʧʦʣʥʝʥʠʝ. 

ɻʣʘʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ 4 (ʫʨʦʚʥʷ ʫʧʨʘʚʣʷʝʤʳʭ ʧʨʦʮʝʩʩʦʚ) ð ʪʝʢʫɦ ʠʡ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʨʦʮʝʩʩʘʤʠ. ʋʧʨʘʚʣʝʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦ-

ʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʄʦʛʫʪ ʙʳʪʴ ʥʝʠʟʙʝʞʥʳʝ ʧʦʪʝʨʠ ʠ ʚʨʝʤʝʥ-

ʥʳʝ ʧʠʢʠ ʚ ʠʟʤʝʨʷʝʤʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʥʦ ʚ ʮʝ-

ʣʦʤ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʘʙʠʣʴʥʘ. 

ʅʘ ʫʨʦʚʥʝ 4 ʜʦʙʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: 
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¶ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ; 

¶ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ. 

ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʝʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʢʘʢ 

ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ, ʪʘʢ ʠ ʩʘʤʦʛʦ ʩʦʟʜʘʚʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʨʠ 

ʵʪʦʤ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ. 

ɺ ʨʘʤʢʘʭ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʝʜʠʥʘʷ ʧʨʦʛʨʘʤʤʘ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʇʆ ʠ ʝʛʦ ʢʘʯʝʩʪʚʘ. ɼʣʷ ʦʙ-

ʣʝʛʯʝʥʠʷ ʘʥʘʣʠʟʘ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʝʪʩʷ ʝʜʠʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ 

ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʜʣʷ ʚʩʝʭ ʧʨʦʝʢʪʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʘʟʨʘʙʘ-

ʪrʚʘʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-

ʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ ʢʘʯʝʩʪʚʘ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʫ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʥʘ ʯʝʪʚʝʨʪʦʤ ʫʨʦʚʥʝ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʜ-

ʩʢʘʟʫʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʠʟʤʝʨʷʝʤʳ ʠ ʚʘʨʴʠʨʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʟʘʜʘʥʥʳʭ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʥʝʝ ʧʣʘʥʠ-

ʨʦʚʘʪʴ ʟʘʜʘʥʥʦʝ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ 5 (ʫʨʦʚʥʷ ʦʧʪʠʤʠʟʠʨʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ) ð ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. ɺ ʮʝʣʷʭ ʧʣʘʥʦʚʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʇʆ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʦʩʥʦʚʥʳʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʩʙʦʨ ʜʘʥʥʳʭ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʘʥʘʣʠʟ, ʤʦʜʝʨ-

ʥʠʟʘʮʠʷ ʠʤʝʶʱʠʭʩʷ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʧʨʦʚʝʨʢʘ ʥʘ ʧʠʣʦʪʥʳʭ 

ʧʨʦʝʢʪʘʭ ʠ ʧʨʠʜʘʥʠʝ ʠʤ ʩʪʘʪʫʩʘ ʩʪʘʥʜʘʨʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘ ʫʨʦʚʥʝ 5 ʜʦʙʘʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʩʩʳ: 

¶ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠʥʥʦʚʘʮʠʡ; 

¶ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʨʘʟʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ. ʇʨʦʮʝʩʩʳ ʩʦʟʜʘ-

ʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʤʳʝ, ʧʦʩʢʦʣʴʢʫ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʣʘʛʘʝʪ 

ʧʦʩʪʦʷʥʥʳʝ ʫʩʠʣʠʷ ʧʦ ʠʭ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʕʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʪʩʷ ʢʘʢ ʥʘ ʚʳʷʚʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʮʝʩ-
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ʩʦʚ, ʪʘʢ ʠ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʅʦʚʦʚʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʥʘʠʙʦʣʴʰʫʶ ʚʳʛʦʜʫ, ʩʪʘʥʜʘʨʪʠ-

ʟʫʪʁʩʷ ʠ ʘʜʘʧʪʠʨʫʶʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʚ ʨʘʤʢʘʭ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʝʨʩʦʥʘʣ, ʧʨʠʥʠʤʘʶʱʠʡ ʫʯʘʩʪʠʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ, ʘʥʘʣʠʟʠʨʫʝʪ ʜʝʬʝʢʪʳ 

ʠ ʚʳʷʚʣʷʝʪ ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʇʨʦʮʝʩʩʳ ʩʦʟʜʘʥʠʷ ʇʆ ʦʮʝʥʠʚʘʶʪʩʷ ʚ 

ʮʝʣʷʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʚʪʦʨʝʥʠʷ ʩʠʪʫʘʮʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʝʬʝʢʪʘʤ, ʘ ʨʝʟʫʣʴ-

ʪʘʪʳ ʦʮʝʥʢʠ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʝʢʪʘʭ. 

ʂʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʫʶ 

ʦʙʦʟʨʠʤʦʩʪʴ ʩʘʤʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. 

ʅʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʘʤʦʨʬʥʳʤʠ (çʯʝʨʥʳʤʠ ʷʱʠʢʘʤʠè), 

ʠ ʠʭ ʦʙʦʟʨʠʤʦʩʪʴ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʘ. ʉ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʦʩʪʘʚ ʠ ʥʘʟʥʘʯʝʥʠʝ ʦʧʝ-

ʨʘʮʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʧʨʝʜʝʣʝʥʳ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʧʨʦʝʢʪʘ ʠ ʝʛʦ ʧʨʦʜʚʠʞʝʥʠʷ. ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʚʳʧʦʣʥʝ-

ʥʠʶ ʧʨʦʮʝʩʩʦʚ ʟʘʜʘʶʪʩʷ ʙʝʩʢʦʥʪʨʦʣʴʥʦ. ʈʘʟʨʘʙʦʪʢʘ ʇʆ ʚ ʛʣʘʟʘʭ ʤʝʥʝʜʞʝʨʦʚ 

(ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʪʦ ʩʘʤ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʠʩʪʦʤ) ʠʥʦʛʜʘ ʚʳʛʣʷʜʠʪ ʢʘʢ ʯʝʨʥʘʷ 

ʤʘʛʠʷ. 

ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʩʦʟʜʘʥʠʝ ʇʆ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʦʧʨʝʜʝʣʝʥʘ ʙʘʟʘ ʜʣʷ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢ-

ʪʦʤ. ʇʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʇʆ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

çʯʝʨʥʳʭ ʷʱʠʢʦʚè, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚ ʪʦʯʢʘʭ ʧʝʨʝʭʦʜʘ ʠʟ ʦʜʥʦʛʦ 

çʷʱʠʢʘè ʚ ʜʨʫʛʦʡ - ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʵʪʘʧʘʭ. ɼʘʞʝ ʝʩʣʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʝ ʟʥʘʝʪ, 

ʯʪʦ ʜʝʣʘʝʪʩʷ çʚʥʫʪʨʠ ʷʱʠʢʘè, ʪʦʯʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴʩʷ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ, ʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʝʛʦ ʥʘʯʘʣʘ ʠ 

ʟʘʚʝʨʰʝʥʠʷ. ʇʦʵʪʦʤʫ ʫʧʨʘʚʣʝʥʠʝ ʤʦʞʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʨʦʙʣʝʤʳ ʚ ʪʦʯʢʘʭ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ çʯʝʨʥʳʭ ʷʱʠʢʦʚè ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʘ ʥʠʭ ʨʝʘʛʠʨʦʚʘʪʴ. 

ʅʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʝʥʘ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ çʯʝʨʥʳʭ ʷʱʠʢʦʚè, 

ʪ.ʝ. ʟʘʜʘʯʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʪ ʧʨʦʮʝʩʩʳ. ɺʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝ̫ʪ 

ʩʦʙʦʡ ʧʫʪʴ, ʧʦ ʢʦʪʦʨʦʤʫ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʝʢʪʘʭ. ɿʚʝʥʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʧʦʣʥʠʪʝʣʠ ʚ ʥʝʦʙʭʦʜʠʤʦʡ ʩʪʝʧʝʥʠ 
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ʜʝʪʘʣʠʟʘʮʠʠ ʟʥʘʶʪ ʩʚʦʠ ʨʦʣʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ. ʈʫʢʦʚʦʜʩʪʚʦ 

ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʦ ʢ ʨʠʩʢʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣ-

ʥʝʥʠʷ ʧʨʦʝʢʪʘ. ʊʘʢ ʢʘʢ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʩʪʘʥʦʚʷʪʩʷ çʧʨʦʟʨʘʯʥʳʤʠè ʜʣʷ ʦʙʦʟʨʝʥʠʷ, ʩʦʪʨʫʜʥʠʢʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʟʘ-

ʥʷʪʳʝ ʚ ʧʨʦʝʢʪʝ, ʤʦʛʫʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʦʣʫʯʘʪʴ ʪʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʝʛʦ ʪʝʢʫʱʝʤ 

ʩʦʩʪʦʷʥʠʠ. 

ʅʘ ʯʝʪʚʝʨʪʦʤ ʫʨʦʚʥʝ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʞʝʩʪʢʦ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʨʝʜʩʪʚʘʤ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʭ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ. ʈʫʢʦʚʦʜʠʪʝʣʠ, 

ʠʤʝʷ ʦʙʲʝʢʪʠʚʥʫʶ ʙʘʟʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʦʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʘʜʠʡ ʠ ʵʪʘʧʦʚ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʝʢʪʘ, ʠ ʤʦʛʫʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʚʦʟʥʠ-

ʢʘʶʱʠʝ ʧʨʦʙʣʝʤʳ. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʚʦʟʤʦʞʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʟʘʜʘʥʥʳʭ ʩʨʦ-

ʢʦʚ, ʩʪʦʠʤʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʠʭ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʚʠʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʅʘ ʧʷʪʦʤ ʫʨʦʚʥʝ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʩʦʟʜʘʥʠʷ ʧʦʩʪʦʷʥʥʦ ʠ ʧʣʘʥʦʤʝʨʥʦ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʩʦ-

ʟʜʘʥʠʶ ʥʦʚʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʩʦʟʜʘʥʠʷ ʇʆ. ɺʥʠ-

ʤʘʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʧʨʠ ʵʪʦʤ ʥʝ ʪʦʣʴʢʦ ʥʘ ʫʞʝ ʠʩʧʦʣʴʟʫʝʤʳʝ, ʥʦ ʠ ʥʘ ʥʦʚʳʝ ʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʪʝʭʥʦʣʦʛʠʠ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʤʦʛʫʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʷ ʇʆ. 

ʏʝʪʚʝʨʪʳʡ ʠ ʧʷʪʳʡ ʫʨʦʚʥʠ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʠʥʜʫʩʪʨʠʠ ʇʆ. ʊʘʢ, ʝʩʣʠ 

ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʜʦʩʪʠʛʣʦ ʚ ʤʠʨʝ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʢʦʤʧʘʥʠʡ, ʪʦ ʬʠʨʤ ʧʪ̫ʦʛʦ 

ʫʨʦʚʥʷ (ʧʦ ʠʥʬʦʨʤʘʮʠʠ SEI ʥʘ 2002 ʛ.) ʥʘʩʯʠʪʳʚʘʣʦʩʴ 62, ʘ ʯʝʪʚʝʨʪʦʛʦ ð 72. 

ʇʨʠ ʵʪʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʦʙʲʷʚʣʷʶʪ ʦ ʩʚʦʝʤ ʫʨʦʚʥʝ ʟʨʝʣʦʩʪʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʢʦʤ-

ʧʘʥʠʠ. ʆʜʥʠ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʘʬʠʰʠʨʦʚʘʥʠʠ ʩʚʦʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ, ʜʨʫʛʠʝ ʚʳʧʦʣʥʷʶʪ ʩʝʨʪʠʬʠʢʘʮʠʶ ʧʨʦʩʪʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʟʘʢʘʟʯʠʢʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʰʠʭ ʫʨʦʚʥʝʡ ʉʄʄ ʪʨʝʙʫʝʪʩʷ ʜʝʩʷʪʴ ʠ ʙʦʣʝʝ ʣʝʪ. ʅʦ 

ʜʘʞʝ ʫʨʦʚʝʥʴ 3 ʧʦʟʚʦʣʷʝʪ ʩʤʝʣʦ ʚʳʭʦʜʠʪʴ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʘʨʝʥʫ. ɼʣʷ ʠʩ-
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ʧʦʣʴʟʦʚʘʥʠʷ ʉʄʄ ʢʦʤʧʘʥʠʠ ʥʝ ʥʘʜʦ ʠʩʢʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʢʘʢʠʤʠ-ʪʦ ʫʥʠʢʘʣʴ-

ʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʝʡ ʜʦʩʪʘʪʦʯʥʦ ʧʦʥʷʪʴ ʦʙʱʫʶ ʠʜʝʶ. ɺ ʦʧʠʩʘʥʠʠ ʤʦʜʝʣʠ 

ʉʄʄ ʜʝʪʘʣʴʥʦ ʫʢʘʟʘʥʦ, ʯʪʦ ʥʘʜʦ ʜʝʣʘʪʴ, ʯʪʦʙʳ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʵʪʦʡ ʤʦʜʝʣʴʶ. ʉʣʝʜʦʚʘʪʴ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʷʤ ʉʄʄ ʩʧʦʩʦʙʝʥ ʣʶ-

ʙʦʡ ʤʝʥʝʜʞʝʨ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʘ. 

ʇʦʩʣʝʜʥʷʷ ʚʝʨʩʠʷ ʉʄʄ 1.1 ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʢʨʫʧʥʳʝ ʢʦʤʧʘ-

ʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ, ʥʦ ʦʥʘ ʚʧʦʣʥʝ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʛʨʫʧʧʘʤʠ ʠʟ ʜʚʫʭ-ʪʨʝʭ ʯʝʣʦʚʝʢ ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʛʨʘʤʤʠʩʪʘ-

ʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʝʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ ʪʨʝʭ ʤʝʩʷ-

ʮʝʚ). ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʦʜʝʣʴ ʉʄʄ ʤʦʞʝʪ ʩʳʛʨʘʪʴ ʞʠʟʥʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʦʩʪʫʧʣʝʥʠʝ ʥʦʚʳʭ ʟʘʢʘʟʦʚ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦʤ ʨʝʘʣʠ-

ʟʘʮʠʠ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʝʢʪʦʚ. ʄʘʣʝʥʴʢʠʝ ʛʨʫʧʧʳ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʪʩʷ ʫʨʦʚ-

ʥʝʤ 2, ʪʘʢ ʢʘʢ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʧʨʦʝʢʪʘ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʩʨʦʢʘ ʥʘ ʧʘʨʫ ʥʝʜʝʣʴ ʥʝ-

ʧʨʠʥʮʠʧʠʘʣʴʥʦ. 

ʉ 2002 ʛ. ʦʬʠʮʠʘʣʴʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʦʥʥʘʷ ʚʝʨ-

ʩʠʷ CMMI. ʕʪʦ ʥʦʚʘʷ ʨʘʟʨʘʙʦʪʢʘ SEI, ʦʭʚʘʪʳʚʘʶʱʘʷ ʚʩʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʘʥʠʠ: ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʳʙʦʨʘ ʧʦʜʨʷʜʯʠʢʘ ʜʦ ʦʙʫʯʝʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʠ ʩʦ-

ʧʨʦʚʦʞʜʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʝʣʴ CMMI ʨʘʩʠhʨʝʥʘ ʧʦʜʭʦʜʘʤʠ ʠʟ ʩʠʩʪʝʤʥʦʡ 

ʠʥʞʝʥʝʨʠʠ. ɺ ʵʪʫ ʤʦʜʝʣʴ ʚʦʰʣʠ ʥʘʨʘʙʦʪʢʠ, ʩʜʝʣʘʥʥʳʝ ʚ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʚʝʨʩʠʠ ʉʄʄ 2.0 (ʦʥʘ ʥʝ ʙʳʣʘ ʟʘʢʦʥʯʝʥʘ), ʦʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʪʦʨʦʡ ʙʳʣʠ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʪʦʯʥʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʢʦʤʧʘʥʠʡ ʯʝʪʚʝʨʪʦʛʦ ʠ ʧʷʪʦʛʦ ʫʨʦʚ-

ʥʝʡ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

ʄʦʜʝʣʴ ʉʄʄ ʜʦʩʪʘʪʦʯʥʦ ʚʝʩʦʤʘ ʠ ʚʘʞʥʘ, ʦʜʥʘʢʦ ʥʝ ʩʪʦʠʪ ʧʨʠʤʝʥʷʪʴ ʝʝ 

ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʫʶ ʦʩʥʦʚʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʚʝʩʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʇʆ. ʆʥʘ ʙʳʣʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʇʆ 

ʜʣʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ ʉʐɸ. ʕʪʠ ʩʠʩʪʝʤʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤʠ ʨʘʟʤʝ-

ʨʘʤʠ ʠ ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʴʶ ʠʥʪʝʨʬʝʡʩʘ ʩ 

ʘʧʧʘʨʘʪʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʠ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ ʇʆ. ʅʘʜ ʩʦʟʜʘʥʠʝʤ ʪʘʢʠʭ ʩʠ-

ʩʪʝʤ ʨʘʙʦʪʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʢʦʣʣʝʢʪʠʚʳ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞ-
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ʥʳ ʧʦʜʯʠʥʷʪʴʩʷ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʩʪʘʥʜʘʨʪʘʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʦʙʦʨʦʥʳ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʉʄʄ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ: 

1. ʄʦʜʝʣʴ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʦʤ, ʘ ʥʝ ʥʘ 

ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʤʦʜʝʣʠ ʥʝ ʫʯʪʝʥʳ ʪʘʢʠʝ ʚʘʞʥʳʝ 

ʬʘʢʪʦʨʳ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʥʘʧʨʠʤʝʨ ʧʨʦʪʦʪʠʧʠʨʦʚʘ-

ʥʠʷ, ʬʦʨʤʘʣʴʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʪʦʜʦʚ, ʩʨʝʜʩʪʚ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪ.ʧ. 

2. ɺ ʤʦʜʝʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʠ ʨʝʰʝʥʠʡ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘ-

ʨʫʞʠʚʘʪʴ ʧʨʦʙʣʝʤʳ ʧʨʝʞʜʝ, ʯʝʤ ʦʥʠ ʦʢʘʞʫʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪ-

ʢʠ. 

3. ʅʝ ʦʧʨʝʜʝʣʝʥʘ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ, ʭʦʪʷ ʘʚʪʦʨʳ ʧʨʠʟʥʘʶʪ, ʯʪʦ 

ʦʥʘ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʠ ʧʦʜʭʦʜʷʱʝʡ ʚʩʝʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. ʆʜʥʘʢʦ ʘʚʪʦʨʳ 

ʥʝ ʜʘʶʪ ʯʝʪʢʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʣʠ ʥʝ ʤʦʛʫʪ ʚʥʝʜ-

ʨʷʪʴ ʉʄʄ ʚ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʝʙʦʣʴʰʠʝ ʢʦʤʧʘʥʠʠ ʥʘʭʦʜʷʪ ʵʪʫ ʤʦʜʝʣʴ 

ʩʣʠʰʢʦʤ ʙʶʨʦʢʨʘʪʠʯʥʦʡ. ɺ ʦʪʚʝʪ ʥʘ ʵʪʫ ʢʨʠʪʠʢʫ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʨʘʪʝʛʠʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʤʘʣʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ɻʣʘʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʉʄʄ ʙʳʣʦ ʥʘʤʝʨʝʥʠʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʦʨʦʥʳ ʉʐɸ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʘʚʱʠʢʦʚ ʇʆ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʢʘ 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʨʘʟʚʠ-

ʪʠʷ ʦʨʛʘʥʠʟʘʮʠʡ-ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʆʜʥʘʢʦ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʫ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʜʦʩʪʠʛʰʝʡ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʚʳʠʛʨʘʪʴ ʪʝʥʜʝʨ ʥʘ ʧʦʩʪʘʚʢʫ ʇʆ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʉʄʄ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʙʦʙʱʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦ-

ʮʝʩʩʦʚ ʩʦʚʝʨh ʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ
1
. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʦʙʱʠʭ ʪʠʧʦʚ ʧʨʦʮʝʩʩʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

1. ʅʝʬʦʨʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʅʝ ʠʤʝʝʪ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʤʦʜʝʣʠ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʷ. ɽʛʦ ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʜʝʣʴʥʘʷ ʢʦʤʘʥʜʘ ʨʘʟʨʘʙʦʪʯʠ-  

                                                      
1
 ʉʦʤʤʝʨʚʠʣʣ ʀ. ʀʥʞʝʥʝʨʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ð 6-ʝ ʠʟʜ.: ʇʝʨ. ʩ ʘʥʛʣ. ð ʄ.: 

ɺʠʣʴʷʤʝ, 2002 

 



 97 

ʢʦʚ. ʅʝʬʦʨʤʘʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʥʝ ʠʩʢʣʶʯʘʝʪ ʪʘʢʠʭ ʬʦʨʤʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʘʢ 

ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʩʘʤʠ ʜʝʡʩʪʚʠʷ ʠ ʠʭ ʚʟʘʠʤʦʩʚ̫ʟʠ 

ʥʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʟʘʨʘʥʝʝ. 

2. ʋʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ. ʀʤʝʝʪ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʫʧʨʘʚʣʝ̫ʪ 

ʧʨʦʮʝʩʩʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʄʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪ ʜʝʡʩʪʚʠʷ, ʠʭ ʛʨʘʬʠʢ ʠ ʚʟʘʠ-

ʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

3. ʄʝʪʦʜʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʚʚʝʜʝʥʳ ʚ 

ʜʝʡʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʝʪʦʜʳ (ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦ-

ʜʳ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). ɼʣʷ ʧʨʦʮʝʩʩʦʚ ʵʪʦʛʦ ʪʠʧʘ ʙʫ-

ʜʫʪ ʧʦʣʝʟʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʘʥʘ-

ʣʠʟʘ ʧʨʦʮʝʩʩʦʚ (CASE-ʩʨʝʜʩʪʚʘ). 

4. ʇʨʦʮʝʩʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʀʤʝʝʪ ʯʝʪʢʦ ʧʦʩʪʘʚʣʝʥ-

ʥʫʶ ʮʝʣʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʜʣʷ ʯʝʛʦ ʩʫʱʝʩʪʚʫʝʪ 

ʦʪʜʝʣʴʥʘʷ ʩʪʨʦʢʘ ʚ ʙʶʜʞʝʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʥʦʨʤʳ ʠ ʧʨʦʮʝʜʫʨʳ 

ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʚʚʝʜʝʥʠʡ. ʏʘʩʪʴʶ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʕʪʫ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʥʝ ʥʘʟʦʚʝʰʴ ʯʝʪʢʦʡ ʠ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ð ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʥʝʩʢʦʣʴʢʠʤ ʪʠʧʘʤ. ʅʘʧʨʠʤʝʨ, ʥʝ-

ʬʦʨʤʘʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. ʕʪʘ ʞʝ ʢʦ-

ʤʘʥʜʘ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʝʪʦʜʠʢʫ ʨʘʟʨʘʙʦʪʢʠ, ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʚʩʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ 

ʧʦʜʧʘʜʘʝʪ ʧʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʥʝʬʦʨʤʘʣʴʥʳʡ, ʤʝʪʦʜʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʝʜʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʦʥʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘ-

ʥʠʷ ʇʆ ʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʙʠʨʘʪʴ ʨʘʟʥʳʝ ʪʠʧʳ ʧʨʦʮʝʩʩʦʚ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʅʘ ʨʠʩ. 1.8 ʧʦʢʘʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʦʮʝʩʩʘʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ ʨʘʟʨʘʙʦʪʢʠ.  
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ʈʠʩ. 1.8. ʇʨʠʤʝʥʠʤʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

 

ɿʥʘʥʠʝ ʪʠʧʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʩʜʝʣʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦ-

ʛʨʘʤʤʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʦʢʘʟʘʥʥʦʝ ʥʘ ʨʠʩ. 

1.8, ʧʦʣʝʟʥʳʤ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʮʝʩʩʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʪʨʝʙʫʝʪʩʷ 

ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʫ ʧʦʜʜʝʨʞʢʠ ʧʝʨʝʭʦʜʘ ʇʆ ʩ ʦʜʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʣʘʪʬʦʨʤʳ 

ʥʘ ʜʨʫʛʫʶ. ʊʘʢʘʷ ʧʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʢʦʨʦʪʢʠʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʧʦʵʪʦʤʫ ʚ ʝʝ ʨʘʟʨʘʙʦʪʢʝ ʥʝ ʪʨʝʙʫʶʪʩʷ ʩʪʘʥʜʘʨʪʳ ʠ ʩʧʝʮʠʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʢʘʢ ʧʨʠ ʩʦʟʜʘʥʠʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʩʠʩʪʝʤ. 

ʄʥʦʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʶʪ CASE-

ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ, ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʦʜʜʝʨʞʠʚʘʝʤʳʤʠ ʧʨʦʮʝʩʩʘ-

ʤʠ. ʄʝʪʦʜʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳ-

ʤʠ ʩʨʝʜʩʪʚʘʤʠ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʥʝʬʦʨ-

ʤʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʠʧʦʚʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ (ʩʨʝʜʩʪʚʘ 

ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ, ʢʦʤʧʠʣʷʪʦʨʳ, ʩʨʝʜʩʪʚʘ ʦʪʣʘʜʢʠ, ʪʝʢʩʪʦʚʳʝ ʧʨʦʮʝʩʩʦʨʳ ʠ 

ʪ.ʧ.). ɺʨʷʜ ʣʠ ʚ ʥʝʬʦʨʤʘʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʡ 

ʦʩʥʦʚʝ ʙʦʣʝʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ. 
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ʄʦʜʝʣʴ ʉʄʄ ʥʝ ʫʥʠʢʘʣʴʥʘ. ʇʦʯʪʠ ʢʘʞʜʘʷ ʢʨʫʧʥʘʷ ʢʦʤʧʘʥʠʷ ʨʘʟʚʠʚʘʝʪ 

ʩʦʙʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ ʇʆ, ʠʥʦʛʜʘ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʥʦʚʷʪʩʷ ʦʙ-

ʱʝʜʦʩʪʫʧʥʳʤʠ ʠ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʳʤʠ. ʐʠʨʦʢʘʷ ʠʟʚʝʩʪʥʦʩʪʴ ʤʦʜʝʣʠ ʉʄʄ ʩʚʷ-

ʟʘʥʘ ʩ ʝʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʦʡ, ʥʦ ʨʝʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʉʄʄ ʢʨʠ-

ʪʠʢʫʝʪʩʷ ʤʥʦʛʠʤʠ ʚʝʜʫʱʠʤʠ ʵʢʩʧʝʨʪʘʤʠ. ʆʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʉʄʄ 

ʩʚʷʟʘʥ ʩ ʠʟʣʠʰʥʝ ʞʝʩʪʢʠʤ ʪʨʝʙʦʚʘʥʠʝʤ ʥʝ ʦʪʢʣʦʥʷʪʴʩʷ ʦʪ ʧʨʠʥʮʠʧʦʚ ʜʘʥʥʦʡ 

ʤʦʜʝʣʠ, ʜʘʞʝ ʝʩʣʠ ʟʜʨʘʚʳʡ ʩʤʳʩʣ ʧʦʜʩʢʘʟʳʚʘʝʪ ʦʙʨʘʪʥʦʝ. ʇʦʜʦʙʥʳʝ ʧʨʝʪʝʥʟʠʠ 

ʥʘ ʚʣʘʜʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʠʩʪʠʥʦʡ ʥʝ ʤʦʛʫʪ ʥʝ ʚʳʟʚʘʪʴ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʠ, ʧʦʵʪʦ-

ʤʫ ʚ ʩʨʝʜʝ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʢʦʤʧʘʥʠʡ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʧʦʜʭʦʜʳ, ʦʩʪʘʚʣʷʶʱʠʝ 

ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʩʚʦʙʦʜʳ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʜʘʣʝʝ ʤʝʪʦʜʠʢʘ SPMN ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʩʪʦ ʤʝʞʜʫ 

ʞʝʩʪʢʠʤʠ, çʪʷʞʝʣʤrʠè, ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʢʨʫʧʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʨʝʰʝʥʠʷʤʠ 

ʪʠʧʘ ʉʄʄ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʛʠʙʢʠʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʧʪʠ-

ʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʬʠʨʤ, ʢʦʪʦʨʳʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʭʦʪʷʪ ʢʘʢ ʤʦʞʥʦ 

ʙrʩʪʨʝʝ ʫʧʦʨʷʜʦʯʠʪʴ ʩʚʦʶ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʣʘʥʠʨʫʶʪ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʳʡʪʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʫʨʦʚʝʥʴ, ʛʜʝ ʩʝʨʪʠʬʠʢʘʮʠʷ 

ʧʦ ʉʄʄ ʢʨʘʡʥʝ ʞʝʣʘʪʝʣʥɹʘ. 

 

1.4.2.  

ʄɽʊʆɼʀʂɸ SPMN 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʠʥ-

ʮʠʧʝ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʛʜʘ ʥʘʠʙʦʣʴʰʫʶ ʩʚʦʙʦʜʫ ʜʝʡʩʪʚʠʡ ʚ 

ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʨʝʘʣʠʟʘʮʠʠ ʠʤʝʝʪ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ-

ʟʥʘʥʥʳʝ ʤʠʨʦʚʳʝ ʣʠʜʝʨʳ, ʩʦʟʜʘʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʇʆ (ʠʭ ʝʜʠʥʠʮʳ ʚʦ ʚʩʝʤ 

ʤʠʨʝ), ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʥʮʠʧ ʣʫʯʰʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʥʘʚʳʢʘ. ʕʪʦʪ 

ʧʨʠʥʮʠʧ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʫʣʫʯʰʝʥʠʝ ʜʝʪʘʣʝʡ ʨʘʙʦʪʳ ʠ ʙʳʩʪʨʦʝ ʜʦʩʪʠʞʝʥʠʝ 

ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺ ʥʝʤ ʥʝʪ ʘʙʩʪʨʘʢʪʥʦʛʦ çʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘè, ʘ ʝʩʪʴ 

ʢʦʥʢʨʝʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʝʢʪʘ. 
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ɼʨʫʛʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠʥʮʠʧʘ ʣʫʯʰʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ - ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʭ ʥʝʤʝʜʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʪʠʚʦʚʝʩ çʪʷʞʝʣʦʡè ʤʦʜʝʣʠ ʉʄʄ, ʜʣʷ ʩʝʨ-

ʪʠʬʠʢʘʮʠʠ ʧʦ ʢʦʪʦʨʦʡ ʥʫʞʥʳ ʛʦʜʳ ʪʨʫʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ 

ʦʯʝʥʴ ʫʩʧʝʰʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʥʝʜʨʝʥʠʷ ʉʄʄ, ʵʪʘ ʤʝʪʦʜʠʢʘ ʥʝ ʧʦʣʫʯʠʣʘ ʤʘʩ-

ʩʦʚʦʛʦ ʧʨʠʟʥʘʥʠʷ ʩʨʝʜʠ ʥʝʙʦʣʴʰʠʭ ʬʠʨʤ ʚ ʩʠʣʫ ʩʣʦʞʥʦʩʪʠ ʠ ʩʣʠʰʢʦʤ ʙʦʣʴ-

ʰʠʭ ʫʩʠʣʠʡ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʝʝ ʚʥʝʜʨʝʥʠʷ. ʇʨʦʜʦʣʞʘʶʱʠʝʩʷ ʥʝʫʜʘʯʠ ʚ ʢʨʫʧ-

ʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʘʭ ʟʘʩʪʘʚʠʣʠ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʦʨʦʥʳ ʉʐɸ ʩʬʦʨʤʠʨʦ-

ʚʘʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʝ SPMN (Software Program Managers Network), ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʧʨʠʟʚʘʥʦ ʧʦʤʦʯʴ ʚʦʝʥʥʳʤ ʙʳʩʪʨʦ ʥʘʣʘʜʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ-ʨʘʟʨʘʙʦʪʯʠʢʘʭ ʇʆ. 

ʕʢʩʧʝʨʪʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ, ʚʳʧʦʣʥʠʚ ʤʘʩʰʪʘʙʥʫʶ ʨʘʙʦʪʫ ʧʦ ʘʥʘ-

ʣʠʟʫ ʭʦʜʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʝʜʩʪʘʚʠʣʠ ʨʫʢʦʚʦʜʩʪʚʫ ʤʠʥʠʩʪʝʨʩʪʚʘ ʟʘʢʣʶ-

ʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʦʚʦʨʠʣʦʩʴ: çʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ 

ʇʆ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʦʙʦʨʦʥʳ ʉʐɸ ʥʝ ʩʦʟʜʘʶʪ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʧʦ ʩʦʟʜʘʥʠʶ ʇʆ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʥʳʭ ʙʦʝʚʳʭ ʩʠʩʪʝʤè.     

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʜʣʷ SPMN ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʯʝʪʳʨʝ ʛʣʘʚʥʳʝ 

ʮʝʣʠ ʝʝ ʨʘʙʦʪʳ. 

1. ɺʥʝʜʨʠʪʴ ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʦʙʦʨʦʥʳ ʣʫʯʰʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩʦʟʜʘ-

ʥʠʷ ʇʆ. 

2. ʇʦʟʚʦʣʠʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʨʦʝʢʪʦʚ ʩʬʦʢʫʩʠʨʦʚʘʪʴ ʩʚʦʠ ʫʩʠʣʠʷ ʥʘ ʨʘʟʨʘ-

ʙʦʪʢʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʇʆ, ʘ ʥʝ ʥʘ ʩʣʝʜʦʚʘʥʠʠ ʜʦʣʞʥʦʩʪʥʳʤ ʠʥʩʪʨʫʢʮʠʷʤ ʠ ʬʦʨ-

ʤʘʣʴʥʳʤ ʤʝʪʦʜʠʢʘʤ, ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʫʭʫʜʰʘʣʠ ʩʦʩʪʦʥ̫ʠʝ ʧʨʦʝʢʪʘ. 

3. ʇʦʟʚʦʣʠʪʴ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʨʦʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʫʯʰʠʝ ʤʠʨʦʚʳʝ ʧʨʘʢ-

ʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʩ ʫʯʝʪʦʤ ʣʦʢʘʣʴʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. 

4. ɼʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʠʟʫʯʠʪʴ ʠ ʚʥʝʜʨʠʪʴ ʵʪʠ ʥʘʚʳʢʠ ʚ ʩʚʦʶ ʨʘʙʦʪʫ ʩ 

ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ.            

ɺ SPMN ʙʳʣʦ ʩʦʟʜʘʥʦ ʪʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ.  

1. ɻʨʫʧʧʘ ʦʧʝʨʘʪʠʚʥʳʭ ʩʦʚʝʪʦʚ ʦʧʨʝʜʝʣʠʣʘ ʚʘʞʥʝʡʰʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳ-

ʢʠ (ʚʩʝʛʦ ʠʭ ʥʘʙʨʘʣʦʩʴ ʜʝʚʷʪʴ). ɺ ʚʳʷʚʣʝʥʠʠ ʣʫʯʰʠʭ ʥʘʚʳʢʦʚ ʫʯʘʩʪʚʦʚʘʣʠ ʪʘ-
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ʢʠʝ ʦʙʱʝʧʨʠʟʥʘʥʥʳʝ ʵʢʩʧʝʨʪʳ, ʢʘʢ ɻʨʘʜʠ ɹʫʯ, ʕʜʚʘʨʜ ʁʦʨʜʦʥ ʠ ʜʨ. ɺ ʜʦʧʦʣ-

ʥʝʥʠʝ ʢ ʣʫʯʰʠʤ ʥʘʚʳʢʘʤ ʦʥʠ ʨʘʟʨʘʙʦʪʘʣʠ ʪʝʭʥʦʣʦʛʠʶ ʇʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʭʦ-

ʜʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʝʢʪʘ (Software Project Control Panel), ʦʧʠʩʳʚʘʶʱʫʶ ʢʣʶ-

ʯʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʩʦʩʪʦʷʥʠʷ ʧʨʦʝʢʪʘ. ɹʳʣʠ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʚʘʞʥʝʡʰʠʝ ʮʝʣʠ 

ʪʠʧʠʯʥʦʛʦ ʧʨʦʝʢʪʘ, ʩʧʦʩʦʙʳ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʛʨʘʥʠʮʳ ʜʦʧʫʩʪʠʤʳʭ 

ʩʦʩʪʦʷʥʠʡ. ʉʦʩʪʘʚʣʝʥ ʩʧʨʘʚʦʯʥʠʢ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, ʯʘʩʪʦ ʟʘʜʘʚʘʝʤʳʝ ʨʫʢʦ-

ʚʦʜʠʪʝʣʷʤ ʧʨʦʝʢʪʦʚ, ʠ ʚʳʜʝʣʝʥ ʥʘʙʦʨ ʩʘʤʳʭ ʧʣʦʭʠʭ ʧʨʘʢʪʠʢ. 

2. ɻʨʫʧʧʘ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʦʙʥʦʚʣʝʥʠʡ, ʩʦʩʪʦʷʱʘʷ ʠʟ 180 ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʙʦʪʘʣʠ 163 ʤʝʪʦʜʠʢʠ 56 ʢʦʤʧʘʥʠʡ ʠ ʚʳ-

ʜʝʣʠʣʠ 43 ʣʫʯʰʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʘ, ʨʘʩʰʠʨʠʚʰʠʭ ʠ ʜʦʧʦʣʥʠʚʰʠʭ 9 ʢʣʶ-

ʯʝʚʳʭ ʥʘʚʳʢʦʚ. 

3. ɻʨʫʧʧʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʥʪʨʦʣʠʨʫʶʱʘʷ ʨʘʙʦʪʫ ʜʚʫʭ ʧʨʝʜʳʜʫʱʠʭ ʛʨʫʧʧ ʠ 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʧʦʩʦʙʳ ʝʝ ʫʣʫʯʰʝʥʠʷ. 

ʇʦʜʭʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʦʪʜʝʣʦʤ SPMN, ʥʘʟʳʚʘʝʪʩʷ ʉɺʈ (Critical Best Prac-

tices, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ). ʆʥ ʧʦʟʚʦʣʷʝʪ ʪʘʢʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʯʝʥʴ ʙʳʩʪʨʦ (ʟʘ ʧʦʣʪʦʨʘðʜʚʘ ʛʦʜʘ) ʧʨʠ-

ʤʝʨʥʦ ʥʘ 80% ʜʦʩʪʠʯʴ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʉʄʄ (ʥʘ ʯʪʦ ʦʙʳʯʥʦ ʪʨʝʙʫʝʪʩʷ ʦʢʦʣʦ 

ʜʝʩʷʪʠ ʣʝʪ). ʇʨʠ ʵʪʦʤ ʧʦʜʭʦʜ ʉɺʈ ʧʨʦʚʝʨʝʥ ʥʘ ʩʦʪʥʷʭ ʨʝʘʣʴʥʳʭ ʢʨʫʧʥʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʦʯʝʚʠʜ-

ʥʳ. ɺ ʩʘʤʦʤ ʦʙɦ ʝʤ ʚʠʜʝ ʧʦʜʭʦʜ ʉɺʈ ʧʨʝʜʣʘʛʘʝʪ: 

¶ ʩʬʦʢʫʩʠʨʦʚʘʪʴʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʘ (ʜʘ-

ʪʝ, ʙʶʜʞʝʪʝ, ʦʙʲʝʤʝ); 

¶ ʧʨʠʜʫʤʘʪʴ ʙʳʩʪʨʦ ʨʝʘʣʠʟʫʝʤʫʶ ʩʪʨʘʪʝʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ; 

¶ ʠʟʤʝʨʷʪʴ ʧʨʦʜʚʠʞʝʥʠʝ ʢ ʮʝʣʠ; 

¶ ʠʟʤʝʨʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ SPMN ʧʦʢʘʟʘʣʠ, ʯʪʦ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʢʨʫʧʥʳʭ ʧʨʦʝʢ-

ʪʦʚ ʦʙʳʯʥʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠ ʭʘʦʩʘ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʦʪ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ, ʧʝʨʝʡʜʝʪ ʣʠ ʩʠʩʪʝʤʘ ʚ ʥʝʫʧʨʘʚʣʷʝʤʦʝ ʩʦʩʪʦʷʥʠʝ. ʏʪʦʙʳ ʧʨʘʚʠʣʴʥʦ 

ʫʧʨʘʚʣʷʪʴ ʧʨʦʝʢʪʦʤ, ʥʘʜʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ. 
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1. ʆʰʠʙʢʠ ʠ ʣʦʛʠʯʝʩʢʠʝ ʥʝʫʚʷʟʢʠ ʥʘʜʦ ʚʳʷʚʣʷʪʴ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʠ 

ʫʩʪʨʘʥʷʪʴ ʩʨʘʟʫ ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ. ʄʝʞʜʫ ʚʥʝʩʝʥʠʝʤ ʦʰʠʙʢʠ ʨʘʟʨʘʙʦʪʯʠʢʦʤ 

ʠ ʝʝ ʚʳʷʚʣʝʥʠʝʤ ʜʦʣʞʥʦ ʧʨʦʡʪʠ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ (ʚ ʧʨʦʝʢʪʘʭ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʦʨʦʥʳ ʉʐɸ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʤʝʞʜʫ ʚʥʝʩʝʥʠʝʤ ʦʰʠʙʢʠ ʠ ʝʝ ʫʩʪʨʘʥʝʥʠʝʤ ʩʦ-

ʩʪʘʚʣʷʣʦ 9 ʤʝʩʷʮʝʚ). ʇʨʘʢʪʠʢʘ ʧʦʯʘʩʦʚʦʡ ʦʧʣʘʪʳ ʧʨʦʛʨʘʤʤʠʩʪʦʚ (ʠʤʝʚʰʘʷ ʤʝ-

ʩʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʟʘʢʘʟʦʚ ʚ ʉʐɸ) ʩʦʚʝʨʰʝʥʥʦ ʥʝʜʦʧʫʩʪʠʤʘ. ʅʘʜʦ ʪʘʢʞʝ 

ʩʦʚʝʨh ʝʥʩʪʚʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʚʳʷʚʣʝʥʠʷ ʪʠʧʠʯʥʳʭ ʧʨʠʯʠʥ ʦʰʠʙʦʢ ʠ ʩʧʦʩʦʙʳ 

ʠʭ ʫʩʪʨʘʥʝʥʠʷ. 

2. ʅʝʦʙʭʦʜʠʤʦ ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ. ʅʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʢʨʫʧʥʳʡ ʧʨʦʝʢʪ, ʝʩʣʠ ʥʝ ʧʦʜʛʦʪʦʚʠʪʴ ʚ ʝʛʦ 

ʨʘʤʢʘʭ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʨʦʙʥʳʡ ʧʣʘʥ ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʙʲʝʤʘ ʧʨʦʝʢʪʘ, ʙʶʜʞʝʪʘ ʠ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ. 

3. ʅʘʜʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʪʘ ʩ ʫʯʝʪʦʤ 

ʪʦʛʦ, ʯʪʦ ʦʥʠ ʚʥʦʩʷʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ, ʥʘʯʠʥʘʷ ʩ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʠʩʪʝʤʝ ʠ ʟʘʢʘʥʯʠʚʘʷ ʝʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ. 

4. ʅʝʦʙʭʦʜʠʤʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ. ɿʥʘʥʠʷ, ʦʧʳʪ ʠ ʤʦ-

ʪʠʚʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ð ʚʘʞʥʝʡʰʠʝ ʬʘʢʪʦʨʳ ʫʩʧʝʭʘ. ɸʢʮʝʥʪ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦ-

ʝʢʪʘʤʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʤʝʱʝʥ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ, 

ʚʳʧʦʣʥʝʥʠʝ ʧʣʘʥʦʚ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʶʪʩʷ 

ʙʦʣʴʰʠʝ ʫʩʠʣʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʦʝʢʪʦʚ ʠ 

ʠʟʤʝʥʝʥʠʷ ʪʝʢʫɦ ʠʭ ʩʧʦʩʦʙʦʚ ʠʭ ʧʦʜʛʦʪʦʚʢʠ. 

ɼʝʚʷʪʴ ʣʫʯʰʠʭ ʥʘʚʳʢʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ SPMN 

ʂʘʞʜʳʡ ʠʟ ʦʧʠʩʳʚʘʝʤʳʭ ʜʘʣʝʝ ʥʘʚʳʢʦʚ ʧʦʣʝʟʝʥ ʩʘʤ ʧʦ ʩʝʙʝ, ʥʦ ʠʭ ʩʦʚ-

ʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʝʤʘʣʦ-

ʚʘʞʥʦ, ʯʪʦ ʵʪʠ ʥʘʚʳʢʠ ʤʦʛʫʪ ʙʳʪʴ ʚʥʝʜʨʝʥʳ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʝʨʩʦʥʘʣ. 

ʅʘʚʳʢ 1 ð ʬʦʨʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ. ʃʶʙʦʡ ʧʨʦʝʢʪ ʧʦ ʨʘʟʨʘ-

ʙʦʪʢʝ ʇʆ ð ʨʠʩʢʦʚʘʥʥʳʡ. ʅʦ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʮʝʜʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʚ 

ʢʦʤʧʘʥʠʠ ð ʵʪʦ, ʧʦʞʘʣʫʡ, ʩʘʤʳʡ ʧʦʢʘʟʘʪʝʣʴʥʳʡ ʧʨʠʟʥʘʢ ʛʨʷʜʫʱʝʡ ʥʝʫʜʘʯʠ 

ʧʨʦʝʢʪʘ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ ʦʧʨʝʜʝʣʷʪʴ ʨʠʩʢ ʧʨʝʚʳʰʝʥʠʷ ʙʶʜʞʝʪʘ ʠ 
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ʚʨʝʤʝʥʠ ʚʧrʦʣʥʝʥʠʷ, ʥʝʚʝʨʥʦʛʦ ʚʳʙʦʨʘ ʠ ʚʦʟʤʦʞʥʦʛʦ ʦʪʢʘʟʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʦʰʠʙʦʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʣʦʭʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʈʠʩʢ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʝ-

ʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʅʘʜʦ ʩʤʷʛʯʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʨʠʩʢʦʚ ʧʫʪʝʤ ʠʭ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʨʘʥʥʝʡ ʣʠʢʚʠʜʘʮʠʠ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʠ ʠʟʤʝʥʝʥʠʷ ʢʫʨʩʘ ʧʨʦ-

ʝʢʪʘ çʚ ʦʙʭʦʜè ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʥʝʫʜʘʯ. ʅʝʫʩʪʨʘʥʝʥʥʳʝ ʨʠʩʢʠ ʥʘʜʦ ʦʪʩʣʝʞʠʚʘʪʴ 

ʧʦ ʧʘʨʘʤʝʪʨʘʤ çʩʪʦʠʤʦʩʪʴ ʧʦʩʣʝʜʩʪʚʠʡ ʨʠʩʢʘè ʠ çʩʪʦʠʤʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʨʠʩ-

ʢʘè. ɾʝʣʘʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʨʝʟʝʨʚʥʳʝ ʟʘʧʘʩʳ ʨʝʩʫʨʩʦʚ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʧʨʝʜ-

ʚʠʜʝʥʥʳʭ ʧʨʦʙʣʝʤ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦ ʚʝʩʪʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʧʠʩʢʠ 

10 ʚʘʞʥʝʡʰʠʭ ʨʠʩʢʦʚ; ʩʧʠʩʢʠ ʥʝʫʩʪʨʘʥʝʥʥʳʭ ʨʠʩʢʦʚ ʚ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʝʩʢʠʭ 

ʪʦʯʢʘʭ ʧʨʦʝʢʪʘ; ʦʪʯʝʪʳ ʧʦ ʫʩʪʨʘʥʝʥʥʳʤ, ʥʝʫʩʪʨʘʥʝʥʥʳʤ ʠ ʥʦʚʳʤ ʨʠʩʢʘʤ; ʫʯʠ-

ʪʳʚʘʪʴ ʚʦʟʤʦʞʥʫʶ ʩʪʦʠʤʦʩʪʴ ʧʦʩʣʝʜʩʪʚʠʡ ʨʠʩʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʤʝʶʱʝʛʦ-

ʩʷ ʨʝʟʝʨʚʘ. SPMN ʩʦʚʝʪʫʝʪ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʦʥʠʤʥʳʝ ʢʘʥʘʣʳ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʝʨʩʦʥʘʣʘ ʦ ʥʝʠʟʚʝʩʪʥʳʭ çʧʦʜʚʦʜʥʳʭ ʢʘʤʥʷʭè ʚ ʧʨʦʝʢʪʝ, 

ʯʪʦʙʳ ʚ ʢʦʣʣʝʢʪʠʚʝ ʥʝ ʩʦʟʜʘʚʘʣʘʩʴ ʘʪʤʦʩʬʝʨʘ ʟʘʤʘʣʯʠʚʘʥʠʷ ʦʰʠʙʦʯʥʳʭ ʜʝʡ-

ʩʪʚʠʡ (ʪʠʧʠʯʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʜʦ çʜʝʢʨʠʤʠʥʘʣʠʟʠʨʦʚʘʪʴè ʩʘʤ ʨʠʩʢ. ʋ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝ ʜʦʣʞ-

ʥʦ ʙʳʪʴ ʥʠʢʘʢʠʭ ʠʣʣʟʁʠʡ ʦ ʜʦʧʫʩʪʠʤʦʩʪʠ ʨʠʩʢʦʚ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦ-

ʥʷʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʚʳʷʚʣʝʥʥʳʡ ʨʠʩʢ ð ʵʪʦ ʧʨʝʜʫʧʨʝʞʜʝʥʥʳʡ ʨʠʩʢ. 

ʅʘʚʳʢ 2 ð ʩʦʛʣʘʰʝʥʠʷ ʦʙ ʠʥʪʝʨʬʝʡʩʘʭ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ, ʚʥʫʪʨʝʥ-

ʥʠʭ (ʤʝʞʤʦʜʫʣʴʥʳʭ) ʠ ʚʥʝʰʥʠʭ (ʜʣʷ ʩʪʳʢʦʚʢʠ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ 

ʧʨʠʣʦʞʝʥʠʷʤʠ). 

ʀʥʪʝʨʬʝʡʩʳ ʧʨʦʛʨʘʤʤʳ - ʵʪʦ ʥʝʦʙʭʦʜʠʤʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʝʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʥʦ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦʝʢʪʦʚ ʯʘʩʪʦ ʟʘʙʳʚʘʶʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦ-

ʦʪʚʝʪʩʪʚʠʝ ʧʨʦʜʫʢʪʘ ʵʪʠʤ ʩʦʛʣʘʰʝʥʠʷʤ. ʏʝʤ ʧʦʟʞʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʩʦʛʣʘʰʝ-

ʥʠʷ ʦʙ ʠʥʪʝʨʬʝʡʩʘʭ, ʪʝʤ ʙʦʣʴʰʝ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʫ ʧʨʠʜʝʪʩʷ ʟʘʥʦʚʦ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʠ ʪʝʩʪʠʨʦʚʘʪʴ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʥʝʧʣʦʭʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ-

ʭʦʜ RAD. ʇʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (ʢʘʢ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ) ʥʘʜʦ 
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ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʠʪʴ, ʩʦʛʣʘʩʦʚʘʪʴ ʩ ʟʘʢʘʟʯʠʢʦʤ ʠ ʫʪʚʝʨʜʠʪʴ ʜʦ ʥʘʯʘʣʘ ʵʪʘʧʦʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. ɽʛʦ ʦʧʠʩʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʢʣʶʯʝʥʦ ʚ ʩʠʩʪʝʤ-

ʥʫʶ ʩʧʝʮʠʬʠʢʘʮʠʶ ʥʘ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʛʦ ʵʢʨʘʥʥʦʛʦ ʧʦʣʷ, ʵʣʝʤʝʥʪʘ 

ʚʚʦʜʘ/ʚʳʚʦʜʘ ʠ ʩʨʝʜʩʪʚ ʥʘʚʠʛʘʮʠʠ ʤʝʞʜʫ ʬʦʨʤʘʤʠ/ʦʢʥʘʤʠ/ʵʢʨʘʥʘʤʠ. 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ ʧʨʦʚʝʨʷʝʪ ʠ ʫʪʚʝʨʞʜʘʝʪ ʪʦʣʴʢʦ ʨʝʘʣʴʥʳʡ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʢʘʞʜʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠʟ ʦʨʛʘʥʠʟʘʮʠʠ-ʟʘʢʘʟʯʠʢʘ. ɼʣʷ ʚʩʪʨʘʠʚʘʝʤʦʡ 

ʩʠʩʪʝʤʳ ʛʦʪʦʚʷʪʩʷ ʦʪʜʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʝ ʚʥʝʰʥʝʤʫ ʠʥʪʝʨʬʝʡʩʫ. 

ʅʘʚʳʢ 3 ð ʬʦʨʤʘʣʴʥʳʝ ʧʨʦʚʝʨʢʠ ʧʨʦʝʢʪʘ. ʅʝʨʝʜʢʦ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠ-

ʙʦʢ ʥʘʯʠʥʘʝʪʩʷ, ʪʦʣʴʢʦ ʢʦʛʜʘ ʧʨʦʝʢʪ ʧʝʨʝʭʦʜʠʪ ʢ ʵʪʘʧʫ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʊʘʢʠʝ 

ʵʪʘʧʳ ʙʳʣʠ ʧʨʠʜʫʤʘʥʳ 30 ʣʝʪ ʥʘʟʘʜ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʝʙʦʣʴʰʠʭ ʧʦ ʩʝʛʦʜʥʷʰʥʠʤ 

ʤʝʨʢʘʤ ʩʠʩʪʝʤ, ʠ ʭʦʪʷ ʚ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʝʪ ʥʠʯʝʛʦ ʧʣʦʭʦʛʦ, ʚʳʜʝʣʷʪʴ ʝʛʦ ʚ ʦʪ-

ʜʝʣʴʥʳʡ ʵʪʘʧ ʤʝʪʦʜʠʯʝʩʢʠ ʥʝʚʝʨʥʦ. ʉʪʦʠʤʦʩʪʴ ʵʪʘʧʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʜʦ-

ʩʪʠʛʘʪʴ 40-60% ʩʪʦʠʤʦʩʪʠ ʚʩʝʛʦ ʧʨʦʝʢʪʘ. ʕʪʠ ʥʝʥʫʞʥʳʝ ʫʩʠʣʠʷ ʤʦʞʥʦ ʩʦʢʨʘ-

ʪʠʪʴ ʥʘ ʧʦʨʷʜʦʢ, ʦʜʥʘʢʦ ʥʝʤʥʦʛʠʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʟʥʘʶʪ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʪʴ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʤʘʣʦ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʜʭʦʜʦʚ ʨʘʥʥʝʛʦ ʚʳʷʚʣʝʥʠʷ ʦʰʠʙʦʢ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʥʘʨʫʞʠʚʘʪʴ 80% ʦʰʠʙʦʢ ʚ ʤʦʤʝʥʪ ʠʭ ʚʥʝʩʝʥʠʷ, ʠʣʠ ʤʥʦʛʦ-

ʢʨʘʪʥʳʝ ʧʨʦʩʤʦʪʨʳ ʢʦʜʘ (ʚʳʷʚʣʷʝʪʩʷ 60% ʦʰʠʙʦʢ). ʏʪʦʙʳ ʦʧʝʨʘʪʠʚʥʦ ʦʙʥʘʨʫ-

ʞʠʪʴ 90ð100% ʦʰʠʙʦʢ, ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ. ɺʝʜʫʱʠʝ ʢʦʤ-

ʧʘʥʠʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʷʶʪ 10 ʠ ʙʦʣʝʝ ʤʝʪʦʜʠʢ ʬʦʨʤʘʣʴʥʳʭ ʧʨʦʚʝʨʦʢ 

(ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʘ, ʧʨʦʚʝʨʢʠ ʢʦʜʘ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʘʮʠʠ, 

ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʪ. ʧ.). 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳ ʫʩʠʣʠʷ ʧʦ ʧʨʦʚʝʨʢʝ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʦʝʢʪʘ ʥʘ ʵʪʘʧʘʭ ʬʦʨ-

ʤʫʣʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʩʦʟʜʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʧʨʦʚʝʨʦʢ ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ 

ʩʦʪʨʫʜʥʠʢʦʚ ʩ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʦʣʷʤʠ, ʧʨʠʚʣʝʢʘʷ ʧʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ-ʟʘʢʘʟʯʠʢʘ. ʇʝʨʩʦʥʘʣ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ ʪʨʝʥʠʨʦʚʘʪʴ ʚ 

ʫʤʝʥʠʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʦʜ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ. ɾʝʣʘʪʝʣʴʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʩʠʣʠʡ ʧʦ ʧʨʦʚʝʨʢʘʤ ʧʨʦʝʢʪʘ, ʯʠʩʣʦ ʥʘʡʜʝʥʥʳʭ ʦʰʠʙʦʢ ʧʦ ʦʪ-

ʥʦʰʝʥʠʶ ʢ ʟʘʪʨʘʯʝʥʥʳʤ ʥʘ ʠʭ ʧʦʠʩʢ ʫʩʠʣʠʷʤ ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʪ ʚʥʝʩʝʥʠʷ 

ʦʰʠʙʢʠ ʜʦ ʝʝ ʫʩʪʨʘʥʝʥʠʷ. 
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ʅʘʚʳʢ 4 ð ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʦʤ ʥʘ ʦʩʥʦʚʝ ʤʝʪʨʠʢ. ʕʪʦʪ ʥʘʚʳʢ ʥʫʞʝʥ 

ʜʣʷ ʨʘʥʥʝʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʩʪʦʠ-

ʤʦʩʪʴ ʫʩʪʨʘʥʝʥʠʷ ʜʝʬʝʢʪʘ ʚ ʧʨʦʝʢʪʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩ-

ʩʠʠ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʧʨʦʝʢʪʘ. 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʨʠʢ (ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʧʣʘʥʠʨʫʶʪʩʷ ʚʩʝ ʟʘʜʘʯʠ 

ʧʨʦʝʢʪʘ. ʍʦʜ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʥʘʜʦ ʨʝʛʫʣʷʨʥʦ ʦʪʩʣʝʞʠʚʘʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, ð ʧʦ 

ʢʣʁʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪʳ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ). ʅʘʜʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʜʝʬʝʢʪʦʚ, 

ʠ ʩʣʝʜʠʪʴ ʟʘ ʚʘʞʥʝʡʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʯʪʦʙʳ ʧʦ ʠʭ ʦʪʢʣʦʥʝʥʠʷʤ (ʚ ʣʶʙʫʶ 

ʩʪʦʨʦʥʫ ð ʥʘʧʨʠʤʝʨ, ʩʣʠʰʢʦʤ ʨʝʟʚʳʡ ʩʪʘʨʪ) ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ çʧʦʜ-

ʚʦʜʥʳʝ ʢʘʤʥʠè. ʄʝʪʨʠʢʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʥʘ 

ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʩʭʦʞʠʭ ʧʦ ʨʘʟʤʝʨʘʤ ʧʨʦʝʢʪʦʚ. 

ʅʘʚʳʢ 5 ð ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ ʜʦʣʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʥʘ ʛʣʫʙʦʢʦʤ 

ʫʨʦʚʥʝ. ʇʨʦʙʣʝʤʘ ʨʝʘʣʠʟʘʮʠʠ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʝʢʪʘ ʦʯʝʥʴ 

ʚʘʞʥʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʆ. ʀʥʦʛʜʘ ʤʝʣʢʦʝ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʪʨʝʙʦʚʘʥʠʝ ʟʘʢʘʟ-

ʯʠʢʘ ʚʳʣʠʚʘʝʪʩʷ ʚ ʛʣʦʙʘʣʴʥʫʶ ʧʝʨʝʜʝʣʢʫ ʧʨʦʝʢʪʘ. ɽʩʣʠ ʞʝ ʧʨʦʝʢʪ ʩʧʣʘʥʠʨʦʚʘʥ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ, ʦʙʩʫʞʜʘʪʴ ʨʝʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʭʦʜʝ ʝʛʦ ʚʳʧʦʣ-

ʥʝʥʠʷ ʙʝʩʩʤʳʩʣʝʥʥʦ. 

ɺ ʧʨʦʝʢʪʝ ʥʘʜʦ ʚʳʜʝʣʠʪʴ ʟʘʜʘʯʠ ʦʙʲʝʤʦʤ ʥʝ ʙʦʣʝʝ 5% ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴ-

ʥʦʩʪʠ ʠ ʫʩʠʣʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʦʪʜʝʣʴʥʦʡ ʛʨʫʧʧʦʡ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 95%. ʂʘʞʜʘʷ ʧʦʜʦʙʥʘʷ ʟʘʜʘʯʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʘ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʪʠʧʥʦʡ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʠʚʘʝʪʩʷ 

ʛʨʫʧʧʦʡ ʧʨʠʝʤʢʠ, ʧʨʠ ʵʪʦʤ ʨʘʙʦʪʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʩ ʦʛʦʚʦʨʢʘʤʠ: ʦʥʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʧʦʣʥʦʩʪʴʶ ʠ ʙʝʟ ʦʰʠʙʦʢ (ʜʚʦʠʯʥʘʷ ʩʠʩʪʝʤʘ ʦʮʝʥʢʠ ʢʘ-

ʯʝʩʪʚʘ çʛʦʪʦʚʦ/ʥʝ ʛʦʪʦʚʦè). 

ʅʘʚʳʢ 6 ð ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʦʜʝ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʱʝʜʦʩʪʫʧʥʦʡ. 

ʏʝʤ ʙʦʣʴʰʝ ʩʦʪʨʫʜʥʠʢʦʚ ʚʦʚʣʝʯʝʥʦ ʚ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ ʥʘʜ ʭʦʜʦʤ ʧʨʦʝʢʪʘ, ʪʝʤ 

ʧʨʦʱʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʨʠʩʢʠ. ʅʘʜʦ ʩʜʝʣʘʪʴ ʧʦ-

ʢʘʟʘʪʝʣʠ ʭʦʜʘ ʧʨʦʝʢʪʘ ʜʦʩʪʫʧʥʳʤʠ ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ ʠ ʟʘʢʘʟʯʠʢʫ ʠ ʦʨʛʘʥʠʟʦ-

ʚʘʪʴ ʢʘʥʘʣ ʧʨʠʝʤʘ ʘʥʦʥʠʤʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤʘʭ. ʏʘʱʝ 
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ʚʩʝʛʦ ʪʘʢʦʡ ʢʘʥʘʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʚʝʜʝʥʠʷ ʣʠʯʥʳʭ ʩʯʝʪʦʚ, ʥʦ ʣʫʯʰʝ ʧʦʣʫ-

ʯʠʪʴ ʣʦʞʥʳʡ ʩʠʛʥʘʣ, ʯʝʤ ʥʝ ʫʟʥʘʪʴ ʦ ʨʝʘʣʴʥʦʡ ʧʨʦʙʣʝʤʝ. ʂ ʪʦʤʫ ʞʝ ʦʪʢʨʳʪʦʩʪʴ 

ʧʨʦʝʢʪʘ ð ʵʪʦ ʟʘʣʦʛ ʩʥʠʞʝʥʠʷ ʯʠʩʣʘ ʣʦʞʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

ʅʘʚʳʢ 7 ð ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʥʘʜʦ ʦʪʩʣʝʞʠʚʘʪʴ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʦʰʠʙʦʢ ʚ ʧʨʦʝʢʪʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʁ ʪ ʠʭ ʨʝʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ: ʦʰʠʙʢʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʛʨʘʬʠʢʘʭ ʚʧrʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʧʨʝʚʳʰʝʥʠʝ ʧʣʘʥʠʨʫʝʤʦʡ ʩʪʦʠʤʦʩʪʠ, ʥʝʚʝʨʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʠ 

ʧʣʦʭʦ ʦʙʫʯʝʥʥʳʡ ʧʝʨʩʦʥʘʣ. ɺ ʢʘʞʜʦʡ ʬʘʟʝ ʧʨʦʝʢʪʘ ʦʰʠʙʢʠ ʜʦʣʞʥʳ ʦʪʩʣʝʞʠ-

ʚʘʪʴʩʷ ʬʦʨʤʘʣʴʥʦ. ɼʣʷ ʵʪʦʛʦ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʨʝʜʩʪʚʘ ʢʦʥʬʠʛʫʨʘʮʠ-

ʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʘʞʜʳʡ ʩʣʫʯʘʡ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʥʘʜʦ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ. 

ʋʩʪʨʘʥʷʪʴ ʦʰʠʙʢʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʤʝʨʝ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʯʝʪ 

ʦʰʠʙʦʢ ʫʜʦʙʥʝʝ ʚʩʝʛʦ ʚʝʩʪʠ ʚ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ (ʚ ʨʘʩʯʝʪʝ ʥʘ ʝʜʠʥʠʮʫ 

ʦʙʝ̡ʤʘ, ʥʘʧʨʠʤʝʨ, ʥʘ ʪʳʩʷʯʫ ʩʪʨʦʢ ʢʦʜʘ). ʉʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ çʩʥʝʞʥʦʛʦ ʢʦʤʘè, 

ʩ ʨʦʩʪʦʤ ʦʙʲʝʤʘ ʧʨʦʝʢʪʘ ʥʦʨʤʘ ʦʰʠʙʦʢ ʚ ʥʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢʞʝ ʥʘʜʦ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʩʨʝʜʥʝʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʠ ʚʨʝʤʷ ʦʪ ʚʥʝ-

ʩʝʥʠʷ ʜʦ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ ʚ ʪʝʯʝʥʠʝ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʧʨʦʝʢʪʘ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʝʨʚʦʛʦ ʛʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ.                                                                                  

ʅʘʚʳʢ 8 ð ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʧʨʦʝʢʪʝ ʤʦʛʫʪ ʙʳʩʪʨʦ ʚʚʝʨʛʥʫʪʴ ʝʛʦ ʚ ʭʘʦʩ. ʇʦʵʪʦʤʫ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʜʦ ʨʫʢʦʚʦʜ-

ʩʪʚʦʚʘʪʴʩʷ ʜʚʫʤʷ ʧʨʦʩʪʳʤʠ ʧʨʘʚʠʣʘʤʠ: 

¶ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʫʶ ʠʩʧʦʣʴʟʫʝʪ ʙʦʣʝʝ ʯʝʤ ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ, 

ʥʘʜʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ; 

¶ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʫʯʠʪʳʚʘʝʤʫʶ ʩʠʩʪʝʤʦʡ ʢʘʯʝʩʪʚʘ, ʥʘʜʦ ʢʦʥʪʨʦʣʠʨʦ-

ʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

ʅʘʜʦ ʦʪʩʣʝʞʠʚʘʪʴ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʙʶʜ-

ʞʝʪʝ ʠ ʩʨʦʢʘʭ, ʠʥʪʝʨʬʝʡʩʘʭ, ʢʦʥʪʨʦʣʴʥʳʭ ʦʪʯʝʪʘʭ ʠ ʪ. ʧ. ɹʝʟ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʨʠ ʵʪʦʤ ʥʝ ʦʙʦʡʪʠʩʴ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʢʨʫʧʥʦʤ ʧʨʦʝʢʪʝ ʙʦʣʴʰʠʝ 
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ʦʙʲʝʤʳ ʠʥʬʦʨʤʘʮʠʠ ʤʝʥʷʶʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ. ʂʘʞʜʳʡ ʫʯʠʪʳʚʘʝʤʳʡ ʦʙʲʝʢʪ 

ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʝʛʦ ʚʝʨʩʠʝʡ, ʧʨʠ ʵʪʦʤ ʥʘʜʦ ʚʝʩʪʠ ʘʨʭʠʚ ʚʩʝʭ ʚʝʨʩʠʡ ʚʩʝʭ 

ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʅʘʚʳʢ 9 ð ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ. ɻʣʘʚʥʳʡ ʬʘʢʪʦʨ ʫʩʧʝʭʘ ʧʨʦʝʢʪʘ - 

ʢʘʯʝʩʪʚʦ, ʦʧʳʪ ʠ ʤʦʪʠʚʘʮʠʷ ʩʦʪʨʫʜʥʠʢʦʚ. ʅʝ ʥʘʜʦ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʤʦʞʥʦ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ. ʂ ʪʦʤʫ ʞʝ, ʢʘʢ ʙʳ ʧʦʜʨʦʙʥʦ ʥʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʣʩʷ ʧʨʦʝʢʪ, ʥʝ-

ʢʦʪʦʨʳʝ ʜʝʪʘʣʠ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʳ ʚʩʝʛʜʘ ʭʨʘʥʷʪʩʷ ʪʦʣʴʢʦ ʚ ʛʦʣʦʚʘʭ ʨʘʟʨʘʙʦʪʯʠ-

ʢʦʚ, ʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ʜʦʣʞʝʥ ʧʦʤʦʛʘʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʧʨʦʷʚʣʷʪʴ ʠʥʜʠʚʠ-

ʜʫʘʣʴʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ. 

ɺʳʷʚʣʝʥʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʩʫʤʤʘʤʠ, ʚʢʣʘʜʳʚʘʝʤʳʤʠ ʚ 

ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʠ ʦʙʱʠʤ ʫʩʧʝʭʦʤ ʧʨʦʝʢʪʘ, ʧʦʵʪʦʤʫ ʥʘʜʦ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʦ-

ʜʠʪʴ ʦʙʫʯʝʥʠʝ ʠ ʧʝʨʝʧʦʜʛʦʪʦʚʢʫ ʩʦʪʨʫʜʥʠʢʦʚ. ʃʶʙʳʝ ʘʚʨʘʣʳ ʥʝʦʙʭʦʜʠʤʦ ʤʠ-

ʥʠʤʠʟʠʨʦʚʘʪʴ. ʂ ʘʚʨʘʣʘʤ (ʢʘʢ ʵʪʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʠ ʧʘʨʘʜʦʢʩʘʣʴʥʦ) ʦʙʳʯʥʦ 

ʧʨʠʚʦʜʠʪ ʨʘʙʦʪʘ ʙʦʣʝʝ 40 ʯʘʩʦʚ ʚ ʥʝʜʝʣʶ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʚʝʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʫʜʘ ʠ ʩʢʨʳʪʳʭ ʦʰʠʙʢʘʭ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

 

1.5.  

ʇʈʀʄɽʈ ʇʈʆʎɽʉʉɸ  

çʋʇʈɸɺʃɽʅʀɽ ʊʈɽɹʆɺɸʅʀʗʄʀè 

 

ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʨʘʙʦʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʇʆ ð ʩʙʦʨ ʠ ʫʧʦʨʷʜʦʯʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʤʫ. ʊʨʝʙʦʚʘʥʠʝ
1
 - ʵʪʦ ʫʩʣʦʚʠʝ, ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʩʠʩʪʝʤʘ, ʠʣʠ ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʳʤ ʦʥʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦ-

ʪʨʝʙʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʨʝʰʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʯʠ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢʦʥʪʨʘʢʪʘ, ʩʪʘʥʜʘʨʪʘ ʠʣʠ ʩʧʝʮʠʬʠʢʘʮʠʠ. 

                                                      
1
ʃʝʬʬʠʥʛʫʵʣʣ ɼ., ʋʠʜʨʠʛ ɼ. ʇʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝ-

ʥʠʶ. ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ: ʇʝʨ. ʩ ʘʥʛʣ. ð ʄ.: ɺʠʣʴ̫ ʤʝ, 2002. 
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ʉʧʝʮʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ 

ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ ʧʣʘʥʘ ʨʘʟʨʘʙʦʪ-

ʢʠ ʇʆ. ɺʩʝ ʪʨʝʙʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʜʝʣʷʪʩʷ ʥʘ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʜʝʡ-

ʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴ ʩʠʩʪʝʤʘ, ʙʝʟ ʫʯʝʪʘ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʝʝ ʨʝʘʣʠʟʘʮʠʝʡ. ʊʝʤ ʩʘʤʳʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦʚʝʜʝʥʠʝ 

ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʥʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ, ʥʦ ʦʧʠʩʳʚʘʶʪ ʝʝ ʘʪʨʠʙʫʪʳ ʠʣʠ ʘʪʨʠʙʫʪʳ 

ʩʠʩʪʝʤʥʦʛʦ ʦʢʨʫʞʝʥʠʷ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ: 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥ-

ʪʝʨʬʝʡʩʘ, ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʢʣʘʜʳʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʟʘʜʘʚʘʷ ʥʝʦʙʭʦʜʠʤʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʨʝʤʷ ʨʝʘʢʮʠʠ; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʧʠʩʳʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʩʪʘʥʜʘʨʪʳ, ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʨʝʜʫ ʠ ʜʨ.; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʝʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʜʦʧʫʩʪʠʤʫʶ ʯʘʩʪʦʪʫ ʠ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʩʙʦʝʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʪʝʨʬʝʡʩʫ ʦʧʨʝʜʝʣʷʶʪ ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ, ʩ ʢʦʪʦʨʤrʠ 

ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʘ, ʠ ʨʝʛʣʘʤʝʥʪ ʵʪʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʊʨʝʙʦʚʘʥʠʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʝʤ. ʉʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʪʨʝʙʦʚʘ-

ʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʝʤ, ʪʦ ʪʘʢʦʝ ʪʨʝʙʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʤʝʯʝʥʦ 

ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ. 

ʂ ʪʨʝʙʦʚʘʥʠʷʤ ʥʝ ʦʪʥʦʩʷʪʩʷ ʩʧʦʩʦʙʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ, ʧʣʘʥʳ, ʤʝʪʦʜʳ 

ʚʝʨʠʬʠʢʘʮʠʠ, ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʪʝʩʪʦʚʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʪ.ʜ. 

ʈʘʙʦʪʘ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʨʦʞʜʘʝʪ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ: 

¶ ʪʨʝʙʦʚʘʥʠʷ ʥʝ ʦʯʝʚʠʜʥʳ, ʧʨʠʭʦʜʷʪ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʭ ʪʨʫʜʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʦʚʘʤʠ ʠʟ-ʟʘ ʚʥʫʪʨʝʥʥʝʡ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʷʟʳʢʘ; 
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¶ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʪʠʧʘʤ ʠ ʜʝʪʘʣʴʥʦʩʪʠ, ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 

ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʪʨʫʜʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʟʥʘʯʠʤʦʩʪʠ (ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ, ʨʠʩʢ, ʚʘʞ-

ʥʦʩʪʴ, ʩʪʘʙʠʣʴʥʦʩʪʴ);    

¶ ʪʨʝʙʦʚʘʥʠʷ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʜʨʫʛʠʤʠ ʧʨʦʝʢʪʥʳʤʠ ʜʘʥʥʳʤʠ, ʠʟ-

ʤʝʥʷʶʪʩʷ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʇʆ. 

ʀʟʥʘʯʘʣʴʥʦ ʪʨʝʙʦʚʘʥʠʷ ʩʦʙʠʨʘʶʪʩʷ ʚ ʚʠʜʝ ʧʨʦʪʦʢʦʣʦʚ ʩʦʚʝʱʘʥʠʡ ʠ ʠʥʪʝʨ-

ʚʴʶ ʩ ʟʘʢʘʟʯʠʢʘʤʠ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʢʦʧʠʡ ʠ ʦʨʠʛʠʥʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʜʦʢʫʤʝʥ-

ʪʦʚ, ʦʪʯʝʪʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʠ ʤʘʩʩʳ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʇʦʪʦʤ ʠʭ 

ʥʘʯʠʥʘʶʪ ʫʧʦʨʷʜʦʯʠʚʘʪʴ ʠ çʦʯʠʱʘʪʴè ʦʪ ʧʨʦʪʠʚʦʨʝʯʠʡ. ɿʘʪʝʤ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚʳ-

ʨʘʙʘʪʳʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʩʠʩʪʝʤʳ - ʙʘʟʘʤ ʜʘʥʥʳʭ, ʧʨʦʛʨʘʤʤ-

ʥʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ. ʇʨʠ ʵʪʦʤ ʘʥʘʣʠʪʠʢʫ, ʧʨʦʚʦʜʷʱʝʤʫ ʦʙʩʣʝʜʦʚʘ-

ʥʠʝ, ʧʨʠʭʦʜʠʪʩʷ ʠʤʝʪʴ ʜʝʣʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, ʯʘ-

ʩʪʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʦʞʝʣʘʥʠʡ, ʨʘʟʙʨʦʩʘʥʥʳʭ ʧʦ ʚʩʝʚʦʟʤʦʞʥʳʤ 

ʩʦʛʣʘʰʝʥʠʷʤ ʦ ʥʘʤʝʨʝʥʠʷʭ, ʧʨʠʣʦʞʝʥʠʷʤ ʢ ʜʦʛʦʚʦʨʘʤ, ʧʨʦʪʦʢʦʣʘʤ ʨʘʙʦʯʠʭ 

ʩʦʚʝʱʘʥʠʡ, ʯʝʨʥʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ ʦʙʩʣʝʜʦʚʘʥʠʡ. ɹʝʟ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʫʩʠʣʠʡ 

ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʢʦʥʪʨʦʣʶ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚʝʣʠʢ ʨʠʩʢ ʠʭ 

çʧʦʪʝʨʷʪʴè. ʂʨʦʤʝ ʪʦʛʦ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʰʠʙʢʠ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ð ʩʘʤʳʝ ʜʦʨʦʛʦ-

ʩʪʦɦ̫ʠʝ ʠ ʩʘʤʳʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ. ʇʝʨʝʜʝʣʢʘ ʇʆ ʦʙʳʯʥʦ ʟʘʥʠʤʘʝʪ 40ð50% 

ʙʶʜʞʝʪʘ ʧʨʦʝʢʪʘ, ʧʨʠ ʵʪʦʤ ʦʰʠʙʢʠ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʦʪʥʠʤʘʶʪ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ 

ʩʪʦʠʤʦʩʪʠ ʧʝʨʝʜʝʣʢʠ ʇʆ (>70%) ʠ 30-40% ʦʙɦ ʝʡ ʩʪʦʠʤʦʩʪʠ ʙʶʜʞʝʪʘ ʧʨʦʝʢʪʘ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ ʩʦʩʨʝʜʦʪʦʯʝʥʳ 

ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʜʠʘʛʨʘʤʤ. ʅʦ ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ ʚ ʚʠʜʫ ʫʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʕʪʠ ʜʚʘ ʧʦʥʷʪʠʷ ð ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ - ʥʝ ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ ʠʣʠ ʥʝʩʦʚʤʝʩʪʠʤʳ-

ʤʠ. 

ɺ ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʯʘʩʪʫʶ ʜʦʣʞʥʳʤ ʦʙ-

ʨʘʟʦʤ ʥʝ ʜʦʢʫʤʝʥʪʠʨʫʶʪʩʷ; ʚ ʩʚʦʝ ʦʧʨʘʚʜʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʛʦʚʦʨʷʪ, ʯʪʦ ʵʪʦ 

ʪʨʝʙʫʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʨʝʙʦʚʘʥʠʷ ʩʣʠʰʢʦʤ ʯʘʩʪʦ ʤʝʥʷʶʪʩʷ ʠ, ʢʨʦʤʝ 

ʪʦʛʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʘʤʠ ʥʝ ʟʥʘʶʪ, ʯʪʦ ʠʤ ʥʫʞʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʳʯʥʦ ʧʦʣʘ-



 110 

ʛʘʶʪʩʷ ʥʘ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 

ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʚʩʶ ʚʘʞʥʫʶ ʧʨʦʝʢʪʥʫʶ ʨʘʙʦʪʫ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ 

ʨʝʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ ʦʜʥʫ ʛʣʘʚʥʫʶ ʧʨʦʙʣʝʤʫ: ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʴ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ʂʘʢ ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩʢʘʟʘʪʴ, ʢʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-

ʧʦʣʥʠʪʴ, ʘ ʢʘʢʠʝ ʤʦʞʥʦ ʦʪʣʦʞʠʪʴ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʚʨʝʤʷ? ʉʪʨʫʢʪʫʨʥʳʝ ʠ ʦʙʲ-

ʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʥʝ ʜʘʶʪ ʦʪʚʝʪʘ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʦʙʲʷʩʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʥʝ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʚ ʜʠʥʘʤʠʢʝ. 

ʀʤʝʥʥʦ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʳʯʥʦ 

ʚʳʟʳʚʘʝʪ ʥʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʩʘʤʠ ʪʨʝʙʦʚʘʥʠʷ ʠ ʠʭ ʧʨʠʦʨʠʪʝʪʳ 

ʠʟʤʝʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʧʨʦʝʢʪʘ. ɹʦʣʴh ʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʚʢʣʶʯʘʝʪ ʩʦʪʥʠ 

ʪʨʝʙʦʚʘʥʠʡ, ʘ ʤʥʦʛʠʝ ð ʜʘʞʝ ʪʳʩʷʯʠ (ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪ ʩʘʤʦʣʝʪʘ ɹʦʠʥʛ-777, 

ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʣʠ ʤʝʰʢʦʤ ʧʨʦʛʨʘʤʤ ʩ ʢʨʳʣʴʷʤʠ, ʚʢʣʶʯʘʣ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥ-

ʥʳʤ, ʦʢʦʣʦ 300 000 ʪʨʝʙʦʚʘʥʠʡ). ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ 

ʜʨʫʛʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ ʥʝʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʨʦʞʜʘʶʪ ʜʨʫʛʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ɺʩʝ ʵʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʤʝʪʦʜʘʭ ʠ ʩʨʝʜʩʪʚʘʭ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʘʢʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ. ɺ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʧʦʤʦʯʴ ʩʪʨʫʢʪʫʨ-

ʥʳʡ ʘʥʘʣʠʟ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ, ʥʦ ʵʪʠ ʤʝʪʦʜʳ ʪʨʘʜʠʮʠʦʥʥʦ 

ʠʛʥʦʨʠʨʫʶʪ ʘʪʨʠʙʫʪʳ ʪʨʝʙʦʚʘʥʠʡ, ʪʘʢʠʝ, ʢʘʢ ʧʨʠʦʨʠʪʝʪ, ʩʪʦʠʤʦʩʪʴ, ʨʠʩʢ, 

ʧʣʘʥ ʠ ʨʘʟʨʘʙʦʪʯʠʢ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪ-

ʥʳʤ ʢʦʤʘʥʜʘʤ, ʠʩʧʳʪʳʚʘʶʱʠʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʠ-

ʭʦʜʠʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʤʦʨʦʱʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʭ 

ʪʘʙʣʠʮʘʭ, ʪʝʢʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʨʘʭ ʠʣʠ ʥʘʩʧʝʭ ʩʦʟʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʭʦʪʷ ʙʳ ʥʝʢʦʪʦʨʫʶ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʧʦʜʜʝʨʞʢʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ (requirements management) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ: 

¶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʚʳʷʚʣʝʥʠʶ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ;  
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¶ ʧʨʦʮʝʩʩ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʘʤʠ ʠ ʨʘʟʨʘʙʦʪ-

ʯʠʢʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ, ʠ ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʡ ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ. 

ʄʦʜʝʣʴ ʉʄʄ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʋʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦ-

ʙʳ: 

¶ ʜʦʩʪʠʯʴ ʩʦʛʣʘʰʝʥʠʷ ʩ ʟʘʢʘʟʯʠʢʦʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʜʦʣʞʥʘ ʜʝʣʘʪʴ; 

¶ ʫʣʫʯʰʠʪʴ ʧʦʥʠʤʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

¶ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ; 

¶ ʦʧʨʝʜʝʣʠʪʴ ʙʘʟʠʩ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʇʦʥʠʤʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʦʤ ʠ 

ʢʦʤʘʥʜʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʦʧʨʝʜʝʣʷʶ-

ʱʠʤ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. ʌʦʨʤʠʨʫʝʪʩʷ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʡ, ʥʘ 

ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʨʘʙʦʪʢʦʡ ʇʆ. ʄʦʜʝʣʴ ʉʄʄ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦʙʳ ʚʩʝ ʧʣʘʥʳ, ʛʨʘʬʠʢʠ ʠ ʨʘʙʦʯʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʠ, ʝʩʣʠ ʥʫʞʥʦ, ʤʦʜʠʬʠʮʠʨʦʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ, ʥʘʣʘʛʘʝʤʳʤʠ ʥʘ ʇʆ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʥʝʜʞʝʨʳ 

ʧʨʦʝʢʪʘ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ (ʚʢʣʶʯʘʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘʢʘʟʯʠʢʘ ʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ) ʜʦʣʞʥʳ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʠ ʧʝʨʝʩʤʘʪʨʠʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʇʆ. 

ʅʘʧʨʠʤʝʨ, ʚ ʪʝʭʥʦʣʦʛʠʠ Rational Unified Process ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʷʪʴ ʫʨʦʚ-

ʥʝʡ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ: 

1) ʪʨʝʙʦʚʘʥʠʷ ʟʘʧʠʩʘʥʳ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʤ ʬʦʨʤʘʪʝ; 

2) ʪʨʝʙʦʚʘʥʠʷ ʦʨʛʘʥʠʟʦʚʘʥʳ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʘʪʳ ʠ ʤʝʪʘ-

ʜʘʥʥʳʝ ʦ ʪʨʝʙʦʚʘʥʠʷʭ, ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʢʦʥʪʨʦʣʴ ʚʝʨʩʠʡ; 

3) ʪʨʝʙʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʪʠʧʘʤʠ (ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʤʠ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ); 

4) ʪʨʝʙʦʚʘʥʠʷ ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʪʠʧʦʤ; 

5) ʪʨʝʙʦʚʘʥʠʷ ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʩ ʧʨʦʮʝʩʩʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷʤʠ, ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 
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ʏʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʝʨʚʦʤʫ ʫʨʦʚʥʶ, ʜʦʩʪʘʪʦʯʥʦ ʚʟʷʪʴ ʩʪʘʥʜʘʨʪʥʳʡ ʪʝ-

ʩʪʦʚʳʡ ʨʝʜʘʢʪʦʨ ʠʣʠ ʵʣʝʢʪʨʦʥʥʫʶ ʪʘʙʣʠʮʫ ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ; ʧʨʠ ʵʪʦʤ 

ʧʨʠʥʮʠʧʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʥʳʤʠ ʛʨʫʧʧʘʤʠ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʢʠ ʥʝ ʩʪʘʥ-

ʜʘʨʪʠʟʦʚʘʥʳ. ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʜʦʢʫʤʝʥʪʳ ʩ ʦʧʠʩʘʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʬʦʨʤʘʪ, ʩʣʝʜʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʭʝʤʝ ʥʫʤʝʨʘʮʠʠ ʠ ʢʦʥ-

ʪʨʦʣʷ ʚʝʨʩʠʡ. ʋʨʦʚʝʥʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʢ ʩʦ-

ʟʜʘʥʠʶ ʩʪʘʥʜʘʨʪʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʘʪʨʠʙʫʪʦʚ (ʧʨʠʦʨʠʪʝʪ ʪʨʝ-

ʙʦʚʘʥʠʷ, ʨʠʩʢ, ʩʪʦʠʤʦʩʪʴ ʠ ʜʨ.). ʉʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʩʪʘʚʷʪ ʟʘʜʘʯʫ ʦʪʩʣʝʞʠʚʘ-

ʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʜʨʫʛʠʝ ʤʦʜʝʣʠ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʇʆ. 

ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʮʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʠʷ ʤʦʜʝʣʠ ʉʄʄ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝ-

ʣʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʝʩʫʨʩʳ. ʅʫʞʥʦ ʦʙʫʯʠʪʴ ʫʯʘʩʪʥʠʢʦʚ ʨʘʟʨʘʙʦʪʢʠ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʆʙʫʯʝʥʠʝ ʜʦʣʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʠʟʣʦʞʝ-

ʥʠʝ ʤʝʪʦʜʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʥʠʤʘʥʠʷ 

ʢʦʤʘʥʜʦʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ 

ʥʝʡ ʧʨʦʙʣʝʤ. ʇʦʤʠʤʦ ʦʙʫʯʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷ-

ʤʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: 

¶ ʦʨʛʘʥʠʟʘʮʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ (ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʠʩʧʦʣ-

ʥʠʪʝʣʠ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʨʝʜʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʠʥʪʨʘ-

ʥʝʪ/ʠʥʪʝʨʥʝʪ, ʵʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ)); 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʤʝʭʘʥʠʟʤʦʚ ʚʳʷʚʣʝʥʠʷ ʪʨʝʙʦ-

ʚʘʥʠʡ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʦʙʩʫʞʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʨʘʚʠʣ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʡ ʧʦ ʥʠʤ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʠʟʤʝʥʝʥʠʡ ʪʨʝʙʦʚʘʥʠʡ 

ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʥʠʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʪʨʝʙʦʚʘʥʠʡ ʠ ʛʨʫʧʧ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ, ʨʘʙʦʪʘʶʱʠʭ 

ʩ ʥʠʤʠ; 
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¶ ʧʝʨʚʠʯʥʳʡ ʩʙʦʨ ʪʨʝʙʦʚʘʥʠʡ, ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʟʘʥʝʩʝʥʠʝ ʚ ʙʘʟʫ ʜʘʥ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ. 

ʊʨʝʙʦʚʘʥʠʷ, ʚʥʦʩʠʤʳʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤ ʩʪʘʥʜʘʨʪʥʳʤ 

ʥʘʙʦʨʦʤ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ: 

¶ ʧʨʠʦʨʠʪʝʪ (ʚʳʩʦʢʠʡ, ʩʨʝʜʥʠʡ, ʥʠʟʢʠʡ); 

¶ ʩʪʘʪʫʩ (ʧʨʝʜʣʦʞʝʥʦ, ʦʜʦʙʨʝʥʦ, ʫʪʚʝʨʞʜʝʥʦ, ʨʝʘʣʠʟʦʚʘʥʦ, ʚʝʨʠʬʠʮʠʨʦʚʘ-

ʥʦ); 

¶ ʩʪʦʠʤʦʩʪʴ (ʚʳʩʦʢʘʷ, ʩʨʝʜʥʷʷ, ʥʠʟʢʘʷ ʠʣʠ ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ); 

¶ ʩʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ (ʚʳʩʦʢʘʷ, ʩʨʝʜʥʷʷ, ʥʠʟʢʘʷ); 

¶ ʩʪʘʙʠʣʴʥʦʩʪʴ (ʚʳʩʦʢʘʷ, ʩʨʝʜʥʷʷ, ʥʠʟʢʘʷ); 

¶ ʠʩʧʦʣʥʠʪʝʣʴ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʷʚʣʷʝʪʩʷ ʪʨʘʩʩʠ-

ʨʦʚʢʘ. ʊʨʘʩʩʠʨʦʚʢʘ ʪʨʝʙʦʚʘʥʠʡ ð ʵʪʦ ʫʩʪʘʥʦʚʢʘ ʩʚʷʟʝʡ ʪʨʝʙʦʚʘʥʠʡ ʩ ʜʨʫʛʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠʣʠ ʧʨʦʝʢʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. ʎʝʣʴ ʪʨʘʩʩʠʨʦʚʢʠ ʪʨʝʙʦʚʘʥʠʡ: 

¶ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘ-

ʮʠʠ; 

¶ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʇʆ ʜʝʣʘʝʪ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ; 

¶ ʦʙʣʝʛʯʠʪʴ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʇʆ (ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ).          

ʉ ʧʦʤʦʱʴʶ ʪʨʘʩʩʠʨʦʚʢʠ ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ 

ʠʟʤʝʥʝʥʠʷ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʦ ʧʨʦʠʟʚʝʜʝʥʦ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʪʴ, ʥʘ ʢʘʢʠʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʧʦʚʣʠʷʝʪ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʷ. ɺʩʝ ʧʨʠʥʷʪʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʥʦʩʪʴʶ ʦʪ-

ʩʣʝʞʠʚʘʶʪʩʷ. ʀʟʤʝʥʝʥʠʷ ʩʯʠʪʘʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʜʝʡʩʪʚʠʡ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʇʆ. ɺʤʝʩʪʦ çʟʘʤʦʨʦʞʝʥʥʳʭè ʩʧʝʮʠʬʠʢʘʮʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʩʪʘ-

ʙʠʣʴʥʳʡ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʪʱʘʪʝʣʴʥʦ ʠʟʫʯʝʥʳ, ʜʦʢʫʤʝʥ-

ʪʠʨʦʚʘʥʳ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 

ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʘʩʩʪʘʥʦʚʢʠ ʧʨʠʦʨʠʪʝʪʦʚ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ. ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʣʝʟʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʩʩʪʘʥʦʚʢʠ ʧʨʠʦʨʠʪʝʪʦʚ ʧʨʝʜʣʘʛʘʝʪ ʫʯʠʪʳʚʘʪʴ ʜʚʘ ʠʟʤʝʨʝ-
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ʥʠʷ: ʚʘʞʥʦʩʪʴ ʠ ʩʨʦʯʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʜʚʦʠʯʥʦʡ ʰʢʘʣʝ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʦʣʫʯʘʶʪʩʷ ʯʝʪʳʨʝ ʢʦʤʙʠʥʘʮʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ: 

¶ ʪʨʝʙʦʚʘʥʠʷ ʩ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ - ʚʘʞʥʳʝ (ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʫʞʥʳ ʜʘʥ-

ʥʳʝ ʬʫʥʢʮʠʠ) ʠ ʩʨʦʯʥʳʝ (ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʚ ʜʘʥʥʦʡ ʚʝʨʩʠʠ). ʅʝʢʦʪʦʨʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʚʢʣʶʯʘʪʴ ʚ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʩʦʛʣʘʩʥʦ ʢʦʥʪʨʘʢʪʥʳʤ 

ʠʣʠ ʶʨʠʜʠʯʝʩʢʠʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ; 

¶ ʪʨʝʙʦʚʘʥʠʷ ʩʦ ʩʨʝʜʥʠʤ ʧʨʠʦʨʠʪʝʪʦʤ ð ʚʘʞʥʳʝ (ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʫʞʥʳ 

ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ), ʥʦ ʥʝ ʩʨʦʯʥʳʝ (ʦʥʠ ʤʦʛʫʪ ʧʦʜʦʞʜʘʪʴ ʜʦ ʩʣʝʜʫʶʱʝʡ 

ʚʝʨʩʠʠ); 

¶ ʪʨʝʙʦʚʘʥʠʷ ʩ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ - ʥʝ ʚʘʞʥʳʝ (ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʠ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʤʦʛʫʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʵʪʠʭ ʬʫʥʢʮʠʡ), ʠ ʥʝ ʩʨʦʯʥʳʝ (ʦʥʠ ʤʦʛʫʪ 

ʞʜʘʪʴ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ); 

¶ ʪʨʝʙʦʚʘʥʠʷ, ʢʘʞʫʱʠʝʩʷ ʩʨʦʯʥʳʤʠ, ʥʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝ ʷʚʣʷʶʱʠʝʩʷ 

ʚʘʞʥʳʤʠ, ʚʦʦʙʱʝ ʥʝ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʠ ʥʝ ʧʨʠʥʦʩʷʪ ʥʠʢʘʢʦʡ ʮʝʥ-

ʥʦʩʪʠ. 

ʇʨʠ ʪʘʢʦʡ ʨʘʩʩʪʘʥʦʚʢʝ ʧʨʠʦʨʠʪʝʪʦʚ ʚ ʧʨʦʝʢʪʝ ʩʪʨʘʪʝʛʠʷ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʨʝʙʦ-

ʚʘʥʠʷʭ ʩ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ, ʟʘʪʝʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ ʩʦ ʩʨʝʜ-

ʥʠʤ ʧʨʠʦʨʠʪʝʪʦʤ, ʠ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ, ʝʩʣʠ ʦʩʪʘʥʝʪʩʷ ʚʨʝʤʷ, ʟʘʥʷʪʴʩʷ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʩ ʥʠʟʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ɽʩʣʠ ʥʝ ʩʣʝʜʦʚʘʪʴ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʩ ʩʘʤʦʛʦ 

ʥʘʯʘʣʘ ʧʨʦʝʢʪʘ, ʪʦ ʢ ʢʦʥʮʫ ʦʥ ʦʢʘʞʝʪʩʷ ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ. ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʧʨʠʦʨʠʪʝʪʘʤ ʷʚʣʷʁ ʪʩʷ: 

¶ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʘʨʭʠʪʝʢʪʫʨʫ ʩʠʩʪʝʤʳ; 

¶ ʨʠʩʢʦʚʘʥʥʳʝ, ʩʣʦʞʥʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʣʠ ʩʨʦʯʥʳʝ ʬʫʥʢʮʠʠ; 

¶ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʡ, ʥʝʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ; 

¶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 

ʋʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʮʝʩʩʘʤ, ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ 

ʢʦʪʦʨʳʭ ʥʝ ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ, ʥʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʦʱʫʪʠʤʦ ʧʦ-

ʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ.   

 



 115 

1.6.  

ʇʈʀʄɽʈ ʇʈʆʎɽʉʉɸ  

çʋʇʈɸɺʃɽʅʀɽ ʂʆʅʌʀɻʋʈɸʎʀɽʁ ʇʆè 

 

ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʇʆ
1
 (ʩʤ. ʧʦʜʨʘʟʜ. 1.2.2) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ. ʎʝʣʴ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ð ʦʙʝʩʧʝʯʠʪʴ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʪʦʯʥʘʷ ʠ ʜʦ-

ʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʇʆ ʠ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʦʙʦ ʚʩʝʭ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʠ ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʦʧʨʦ-

ʚʦʞʜʝʥʠʷ ʠʟʤʝʥʝʥʠʷʭ. 

ʀʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʚ ʇʆ, ð ʵʪʦ ʥʝʢʦʪʦʨʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʘʚʪʦʨʘ, ʥʘʟʥʘʯʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝ ʠ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʟʘʚʠ-

ʩʠʤʳʤʠ, ʩʦʛʣʘʩʦʚʘʥʥʳʤʠ (ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ) ʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ (ʚʟʘʠʤʦ-

ʠʩʢʣʶʯʘʶʱʠʤʠ). ʀʟʤʝʥʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ, 

ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʢʦʨʨʝʢʪʥʦʩʪʴ ʛʨʫʧʧʳ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʠʥʭʨʦʥʥʦ-

ʩʪʠ ʠʭ ʚʥʝʩʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʩʠʠ ʇʆ. 

ʀʟʤʝʥʝʥʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 

¶ ʩʨʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʥʝ ʪʦʣʴʢʦ ʙʳʪʴ ʚʥʝʩʝʥʳ ʚ ʦʯʝʨʝʜ-

ʥʫ ʁʚʝʨʩʠʶ ʇʆ, ʥʦ ʠ ʩʦʦʙʱʝʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʤʦʜʠ-

ʬʠʢʘʮʠʠ ʇʆ ʜʦ ʚʥʝʜʨʝʥʠʷ ʦʬʠʮʠʘʣʴʥʦʡ ʚʝʨʩʠʠ; 

¶ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʩʪʠ ʚ ʦʯʝʨʝʜʥʫʶ ʚʝʨʩʠʶ ʩ ʫʯʝʪʦʤ 

ʟʘʪʨʘʪ ʥʘ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʇʆ; 

¶ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ, ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʚʝʨʩʠʷʭ ʠ ʤʦʛʫʪ ʥʝ 

ʚʥʝʜʨʷʪʴʩʷ ʚ ʦʯʝʨʝʜʥʫʶ ʚʝʨʩʠʶ ʇʆ; 

                                                      
1
 ʃʠʧʘʝʚ ɺ. ɺ. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. 

ʄʝʪʦʜʳ ʠ ʩʪʘʥʜʘʨʪʳ. ð ʄ.: ʉʠʥʪʝʛ, 1998. 
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¶ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʦʧʨʘʚʜʳʚʘʶʪ ʟʘʪʨʘʪ ʥʘ ʠʭ ʚʥʝʩʝʥʠʝ ʠʣʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʇʆ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʧʦʜʣʝʞʘʪ 

ʨʝʘʣʠʟʘʮʠʠ. 

ʀʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʇʆ ʜʦʣʞʥʦ ʧʣʘʥʠʨʦʚʘʪʴʩʷ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚ 

ʧʣʘʥʝ ʜʝʡʩʪʚʠʷ ʩ ʯʝʪʢʠʤʠ ʨʘʟʜʝʣʘʤʠ: 

¶ ʧʦʯʝʤʫ ʠ ʩ ʢʘʢʦʡ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʜʠʬʠʢʘʮʠʷ ʇʆ; 

¶ ʢʪʦ ʚʳʧʦʣʥʷʝʪ ʠ ʩʘʥʢʮʠʦʥʠʨʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʠʟʤʝʥʝʥʠʡ; 

¶ ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʮʝʜʫʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʠʟʤʝʥʝʥʠʡ; 

¶ ʢʦʛʜʘ ʧʦ ʩʨʦʢʘʤ ʠ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʩ ʢʘʢʠʤʠ ʜʨʫʛʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʩʣʝʜʫʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʇʆ; 

¶ ʢʘʢ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢʠʭ ʩʨʝʜʩʪʚ ʠ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝ-

ʥʳ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʇʆ. 

ɺʩʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ. ɼʣʷ ʧʨʠʥʷʪʳʭ ʢ 

ʚʥʝʜʨʝʥʠʶ ʠʟʤʝʥʝʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʣʘʥ ʜʦʨʘʙʦʪʦʢ ʇʆ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ-

ʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʢʘʞʜʫʶ ʤʦʜʠʬʠʢʘʮʠʶ ʇʆ. 

ɺ ʧʨʦʮʝʩʩʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʢʦʤʧʘʢʪʥʳʝ ʠ ʥʘʛʣʷʜʥʳʝ ʩʭʝʤʳ ʦʜʥʦʟʥʘʯʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʠ: 

¶ ʦʙʲʝʢʪʦʚ - ʤʦʜʫʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʇʆ, ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʤʦʜʠʬʠʢʘʮʠʠ; 

¶ ʧʨʦʚʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ (ʩ ʮʝʣʴʶ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʩʪʦʨʠʠ ʤʦʜʠʬʠʢʘʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʣʶʙʦʛʦ ʫʨʦʚʥʷ); 

¶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʠ ʠʭ ʧʨʘʚ ʥʘ 

ʜʦʩʪʫʧ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʇʆ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘ-

ʙʦʪʢʠ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʠʟʤʝʥʝʥʠʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠ ʠʟʤʝʥʝʥʠʷʤʠ (ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʵʪʠ ʧʨʦʮʝʩʩʳ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ) ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ 

ʠ ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʫʯʝʪ ʥʦ-

ʤʝʥʢʣʘʪʫʨʳ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʤʦʜʠʬʠʢʘʮʠʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʢʦʥʪʨʦʣʴ ʟʘ 

ʚʥʦʩʠʤʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʢʦʤʧʦʥʝʥʪʳ, ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʠ ʝʝ ʬʫʥʢʮʠʠ, ʘ 
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ʪʘʢʞʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ ʬʫʥʢʮʠʡ ʠ ʫʣʫʯʰʝʥʠʝʤ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ. 

ʅʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʇʆ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ: 

¶ ʭʨʘʥʝʥʠʝ ʚ ɹɼ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʦʣʥʳʭ ʭʨʦʥʦʣʦʛʠʡ ʚʝʨʩʠʡ 

ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ, ʩʦʟʜʘʥʥʦʛʦ ʠʣʠ ʠʟʤʝʥʝʥʥʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠ-

ʩʪʝʤʳ (ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠʩʭʦʜʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʙʠʙʣʠʦʪʝʢʠ, ʠʩʧʦʣ-

ʥʷʝʤʳʝ ʧʨʦʛʨʘʤʤʳ, ʤʦʜʝʣʠ, ʜʦʢʫʤʝʥʪʘʮʠʷ, ʪʝʩʪʳ, web-ʩʪʨʘʥʠʮʳ ʠ ʢʘʪʘ-

ʣʦʛʠ); 

¶ ʧʦʜʜʝʨʞʢʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʫʜʘʣʝʥʥʳʭ ʛʨʫʧʧ ʨʘʟʨʘʙʦʪʯʠʢʦʚ; 

¶ ʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚʦ ʚʩʝ ʦʙʲʝʢʪʳ ʩʠʩʪʝʤʳ; 

¶ ʩʙʦʨʢʘ ʚʝʨʩʠʡ ʇʆ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʝʢʪʘ. 

ʉʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʙʦʯʠʭ ʛʨʫʧʧʘʭ. ʉʠ-

ʩʪʝʤʘ ʙʣʦʢʠʨʦʚʦʢ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʥʠʭ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦʝ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ, ʜʘʚʘʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʩʦʙʩʪʚʝʥʥʳʤʠ ʚʝʨʩʠʷʤʠ ʦʙʱʝʛʦ ʦʙʲʝʢʪʘ ʩ ʨʘʟ-

ʨʝʰʝʥʠʝʤ ʢʦʥʬʣʠʢʪʦʚ ʤʝʞʜʫ ʥʠʤʠ. 

ʉʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʷ ʠʟʤʝʥʝʥʠʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩʦ ʩʨʝʜ-

ʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ. ʇʦʩʪʫʧʘʶʱʝʝ ʪʨʝʙʦʚʘʥʠʝ ʠʣʠ ʟʘʤʝʯʘʥʠʝ 

ʧʨʦʭʦʜʠʪ ʯʝʪʳʨʝ ʵʪʘʧʘ ʦʙʨʘʙʦʪʢʠ: 

¶ ʨʝʛʠʩʪʨʘʮʠʷ ð ʚʥʝʩʝʥʠʝ ʟʘʤʝʯʘʥʠʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ; 

¶ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ð ʥʘʟʥʘʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʠ ʩʨʦʢʦʚ ʠʩ-

ʧʦʣʥʝʥʠʷ; 

¶ ʠʩʧʦʣʥʝʥʠʝ ð ʫʩʪʨʘʥʝʥʠʝ ʟʘʤʝʯʘʥʠʷ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʚʳ-

ʟʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʤʝʯʘʥʠʷ ʠʣʠ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘ-

ʙʦʪʳ; 

¶ ʧʨʠʝʤʢʘ ð ʧʨʠʝʤʢʘ ʨʘʙʦʪ ʠ ʩʥʷʪʠʝ ʠʭ ʩ ʢʦʥʪʨʦʣʷ ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʜʦ-

ʨʘʙʦʪʢʫ. 

ʆʪʯʝʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʛʨʘʬʠʢʦʚ ʠ 

ʜʠʘʛʨʘʤʤ, ʦʪʨʘʞʘʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʧʨʦʝʢʪʘ, ʩʨʝʟʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ 
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ʧʨʦʝʢʪʘ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʪʝʩʪʠʨʦʚʱʠʢʘʤ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʥʘʛʣʷʜʥʦ ʧʦ-

ʢʘʟʘʪʴ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ ʠ ʜʠʥʘʤʠʢʫ ʝʝ ʨʘʟʚʠʪʠʷ. 

ʅʘʣʠʯʠʝ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʟʥʘʯʘʝʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʝʛʦ ʩʦʩʪʦʷʥʠʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʚʨʝʤʝʥʥʦʡ ʧʨʦ-

ʪʷʞʝʥʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʧʨʦʝʢʪʘ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʝʜʠʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʡ ʩʨʝʜʳ ʩʦʟʜʘʥʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

 

! ʉʣʝʜʫʝʪ ʟʘʧʦʤʥʠʪʴ 

1. ʈʘʟʨʘʙʦʪʢʘ ʙʦʣʴʰʠʭ ʧʨʦʝʢʪʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʮʝʩʩʦʚ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

2. ʆʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ ʧʦʥʷʪʠʡ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ɾʎ ʇʆ). ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ 

ʩ ʤʦʤʝʥʪʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʇʆ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ 

ʤʦʤʝʥʪ ʝʛʦ ʧʦʣʥʦʛʦ ʠʟʲʷʪʠʷ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

3. ʇʦʜ ʤʦʜʝʣʴʶ ɾʎ ʇʆ ʧʦʥʠʤʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʦʮʝʩʩʦʚ, ʜʝʡʩʪʚʠʡ ʠ ʟʘʜʘʯ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ɾʎ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʢʘʩʢʘʜʥʘʷ ʠ ʠʪʝ-

ʨʘʮʠʦʥʥʘʷ. 

4. ɿʨʝʣʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ɾʎʇʆ ð ʵʪʦ ʩʪʝʧʝʥʴ ʠʭ ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʢʦʥʪʨʦʣʠ-

ʨʫʝʤʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʇʦʚʳʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʟʨʝʣʦʩʪʠ ʦʟʥʘʯʘʝʪ ʧʦ-

ʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʨʘʩʪʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʪʝʧʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʚ ʨʘʤʢʘʭ ʚʩʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʅʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʤʦʜʝʣʴ ɾʎ ʇʆ, ʩʪʘʜʠʷ ʧʨʦʮʝʩʩʘ ʩʦ-

ʟʜʘʥʠʷ ʇʆ, ʢʘʩʢʘʜʥʘʷ ʤʦʜʝʣʴ, ʠʪʝʨʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʟʨʝʣʦʩʪʴ ʧʨʦʮʝʩʩʦʚ. 

 

? ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ 

1. ʏʪʦ ʪʘʢʦʝ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ? 

2. ʏʝʤ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ɾʎ ʇʆ? 

3. ʂʘʢʠʝ ʛʨʫʧʧʳ ʧʨʦʮʝʩʩʦʚ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ɾʎ ʇʆ ʠ ʢʘʢʠʝ ʧʨʦʮʝʩʩʳ ʚʭʦ-

ʜʷʪ ʚ ʩʦʩʪʘʚ ʢʘʞʜʦʡ ʛʨʫʧʧʳ? 

4. ʂʘʢʠʝ ʠʟ ʧʨʦʮʝʩʩʦʚ, ʧʦ ʚʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʨʝʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ, ʢʘʢʠʝ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠ ʧʦʯʝʤʫ? 

5. ʂʘʢʠʝ ʩʪʘʜʠʠ ʚʭʦʜʷʪ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʇʆ?  

6. ʂʘʢʦʚʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʪʘʜʠʷʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ɾʎ ʇʆ? 

7. ʂʘʢʦʚʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʩʢʘʜʥʦʡ ʤʦʜʝʣʠ? 

8. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʩʢʘʜʥʦʡ ʤʦʜʝʣʠ? 

9. ʂʘʢʦʚʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʪʝʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ? 

10. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʪʝʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ? 

11. ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʦʚ 

ʩʦʟʜʘʥʠʷ ʇʆ? 

12. ʂʘʢʫʶ ʨʦʣʴ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʟʨʝʣʦʩʪʠ ʠʛʨʘʶʪ ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʇʆ? 

 

 

 

 

 

 

 

 



 120 

ɻʃɸɺɸ 2 

ʄɽʊʆɼʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ  

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

 

ʇʨʦʯʠʪʘʚ ʵʪʫ ʛʣʘʚʫ, ʚʳ ʫʟʥʘʝʪʝ: 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʠ ʯʪʦ ʪʘ-

ʢʦʝ ʚʠʟʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

¶ ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʶ ʇʆ. 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʤʝʪʦʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ SADʊ. 

¶ ʂʘʢ ʩʪʨʦʷʪʩʷ ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʜʠʘʛʨʘʤʤʳ çʩʫʱʥʦʩʪʴ ð 

ʩʚʷʟʴè. 

¶ ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʇʆ. 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML. 

¶ ʂʘʢ ʩʪʨʦʷʪʩʷ ʤʦʜʝʣʠ ʠ ʜʠʘʛʨʘʤʤʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ UML. 

¶ ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʨʘʟʮʳ. 

 

2.1.  

ʆɹʑʀɽ ʇʈʀʅʎʀʇʓ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ  

ʉʀʉʊɽʄ 

 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪ-

ʩʷ ʨʝʰʘʪʴ ʧʨʠ ʩʦʟʜʘʥʠʠ ʙʦʣʴʰʠʭ ʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʣʶʙʦʡ ʧʨʠʨʦʜʳ, ʚ ʪʦʤ ʯʠʩ-

ʣʝ ʠ ʇʆ, ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʣʦʞʥʦʩʪʠ. ʅʠ ʦʜʠʥ ʨʘʟʨʘʙʦʪʯʠʢ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʯʝʣʦʚʝʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʦʥʷʪʴ ʚʩʶ ʩʠʩʪʝʤʫ ʚ ʮʝʣʦʤ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʵʪʦʡ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʡ ʚʳʨʘ-
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ʙʦʪʘʣʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʟʘ ʚʩʶ ʩʚʦʶ ʠʩʪʦʨʠʶ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʣʦʞʥʦʡ 

ʩʠʩʪʝʤʳ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʨʫʧʥʳʭ ʯʘʩʪʝʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʪʨʦʠʪʩʷ ʠʟ ʯʘʩʪʝʡ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʠ ʪ.ʜ., ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʘʤʳʝ 

ʥʝʙʦʣʴʰʠʝ ʯʘʩʪʠ ʤʦʞʥʦ ʙʫʜʝʪ ʩʪʨʦʠʪʴ ʠʟ ʠʤʝʶʱʝʛʦʩʷ ʤʘʪʝʨʠʘʣʘ. ʕʪʦʪ ʧʦʜʭʦʜ 

ʠʟʚʝʩʪʝʥ ʧʦʜ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ, ʩʨʝʜʠ ʥʠʭ ʪʘʢʠʝ, ʢʘʢ çʨʘʟʜʝʣʷʡ ʠ 

ʚʣʘʩʪʚʫʡè (divide et impera), ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʠ ʜʨ. ʇʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʣʦʞʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʨʘʟʜʝʣʠʪʴ (ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ) ʥʘ ʥʝʙʦʣʴʰʠʝ ʧʦʜʩʠʩʪʝʤʳ, ʢʘʞʜʫʶ ʠʟ ʢʦʪʦ-

ʨʳʭ ʤʦʞʥʦ ʨʘʟʨʘʙʘʪʚrʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʦʜʩʠʩʪʝʤʳ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʠʤʝʪʴ ʜʝʣʦ ʪʦʣʴʢʦ ʩ ʥʝʡ, ʘ ʥʝ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ 

ʯʘʩʪʷʤʠ ʩʠʩʪʝʤʳ. ʇʨʘʚʠʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝ-

ʦʜʦʣʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ ʇʆ. ʇʦʥʷʪʠʝ çʧʨʘʚʠʣʴʥʘʷè ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʜʝʢʦʤʧʦʟʠʮʠʠ ʦʟʥʘʯʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

¶ ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʤʠʥʠ-

ʤʘʣʴʥʳʤ (ʧʨʠʥʮʠʧ çʩʣʘʙʦʡ ʩʚʷʟʘʥʥʦʩʪʠè ð Low Coupling); 

¶ ʩʚʷʟʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʚʥʫʪʨʠ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʙʳʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʡ (ʧʨʠʥʮʠʧ çʩʠʣʥɹʦʛʦ ʩʮʝʧʣʝʥʠʷè ð High Cohesion). 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʠ ʧʨʠʥʮʠʧʳ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʤʢʘʭ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ (ʧʦʜʨʘʟʜ. 4.3.2). 

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʚʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ 

ʝʝ ʧʦʜʩʠʩʪʝʤʘʤʠ ʫʢʣʘʜʳʚʘʣʠʩʴ ʚ ʦʛʨʘʥʠʯʝʥʥʳʝ, ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʤʢʠ, ʪ.ʝ.: 

¶ ʢʘʞʜʘʷ ʧʦʜʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʥʢʘʧʩʫʣʠʨʦʚʘʪʴ ʩʚʦʝ ʩʦʜʝʨʞʠʤʦʝ (ʩʢʨʚrʘʪʴ 

ʝʛʦ ʦʪ ʜʨʫʛʠʭ ʧʦʜʩʠʩʪʝʤ); 

¶ ʢʘʞʜʘʷ ʧʦʜʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʠʤʝʪʴ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ ʜʨʫ-

ʛʠʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ. 

ʀʥʢʘʧʩʫʣʷʮʠʷ (ʧʨʠʥʮʠʧ çʯʝʨʥʦʛʦ ʷʱʠʢʘè) ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʩʪʨʫʢʪʫʨʫ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʧʦʜʩʠʩʪʝʤ. ʀʥʪʝʨʬʝʡʩʳ 

ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʢʘʞʜʫʶ ʧʦʜ-

ʩʠʩʪʝʤʫ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ ʠ ʠʛʥʦʨʠʨʫʷ ʝʝ ʚʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ. 
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ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʜʝʢʦʤʧʦʟʠʮʠʠ ʩʠʩʪʝʤ. ʇʝʨʚʳʡ ʧʦʜ-

ʭʦʜ ʥʘʟʳʚʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʤʦʜʫʣʴʥʳʤ, ʦʥ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʦʣʝʝ ʦʙʱʝʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʝʛʦ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥ ʧʨʠʥʮʠʧ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝ-

ʢʦʤʧʦʟʠʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʠʝʨʘʨʭʠʠ 

ʝʝ ʬʫʥʢʮʠʡ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. ɺʪʦʨʦʡ, ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʠʩʧʦʣʴʟʫʝʪ ʦʙʲʝʢʪ-

ʥʫʶ ʜʝʢʦʤʧʦʟʠʮʠʶ. ʇʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʦʙ̡-

ʝʢʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʦʙ-

ʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ɺ 1970ð1980 ʛʦʜʘʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ 

ʩʪʨʫʢʪʫʨʥʳʝ ʤʝʪʦʜʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʪʨʦʛʠʝ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ð ʩʧʝʮʠʬʠʢʘʮʠʡ ʇʆ 

(ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʦʝ ʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ). ʕʪʠ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʛʣʷʜʥʳʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ: ʜʣʷ ʦʧʠʩʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʇʆ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ 

(ʢʘʢ ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʪʘʢ ʠ ʜʠʥʘʤʠʢʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ) ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʭʝʤʳ ʠ ʜʠʘʛʨʘʤʤʳ. ʅʘʛʣʷʜʥʦʩʪʴ ʠ ʩʪʨʦʛʦʩʪʴ ʩʨʝʜʩʪʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠ ʙʫʜʫʱʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʩʠʩʪʝʤʳ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʥʝʬʦʨʤʘʣʴʥʦ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʝʝ ʩʦʟʜʘʥʠʠ, ʦʙʩʫʞʜʘʪʴ ʠ 

ʟʘʢʨʝʧʣʷʪʴ ʧʦʥʠʤʘʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ ʰʠʨʦʢʦʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠ ʩʣʝʜʦʚʘʥʠʝ ʠʭ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʢʨʝʪ-

ʥʳʭ ʩʠʩʪʝʤ ʇʆ ʩʜʝʨʞʠʚʘʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝʤ ʘʜʝʢʚʘʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ (ʨʫʯʥʦʡ) ʨʘʟʨʘʙʦʪʢʝ ʚʩʝ ʠʭ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʝʜʝʥʳ ʢ ʥʫʣʶ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʨʫʯʥʫʶ ʦʯʝʥʴ ʪʨʫʜʥʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʛʨʘʬʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʪʨʦʛʠʝ ʬʦʨʤʘʣʴʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʠ-

ʩʪʝʤʳ, ʧʨʦʚʝʨʠʪʴ ʠʭ ʥʘ ʧʦʣʥʦʪʫ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʠ ʪʝʤ ʙʦʣʝʝ ʠʟʤʝʥʠʪʴ. 

ɽʩʣʠ ʚʩʝ ʞʝ ʫʜʘʝʪʩʷ ʩʦʟʜʘʪʴ ʩʪʨʦʛʫʶ ʩʠʩʪʝʤʫ ʧʨʦʝʢʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʦ ʝʝ ʧʝ-

ʨʝʨʘʙʦʪʢʘ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʩʝʨʴʝʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʩʫʱʝʩʪʚʠʤʘ. 

ʈʫʯʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʦʙʳʯʥʦ ʧʦʨʦʞʜʘʣʘ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

¶ ʥʝʘʜʝʢʚʘʪʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ; 
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¶ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʰʠʙʢʠ ʚ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʷʭ; 

¶ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʩʥʠʞʘʶʱʝʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ; 

¶ ʟʘʪʷʞʥʦʡ ʮʠʢʣ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʇʆ ʠʩʪʦʨʠʯʝʩʢʠ ʚʩʝʛʜʘ ʩʪʦʣ̫ʠ ʧʦʩʣʝʜʥʠ-

ʤʠ ʚ ʨʷʜʫ ʪʝʭ, ʢʪʦ ʠʩʧʦʣʴʟʦʚʘʣ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘ-

ʯʝʩʪʚʘ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʨʘʙʦʪʝ (ʬʝʥʦ-

ʤʝʥ çʩʘʧʦʞʥʠʢʘ ʙʝʟ ʩʘʧʦʛè). 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʦʷʚʣʝʥʠʶ ʧʨʦʛʨʘʤʤʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʣʘʩʩʘ - CASE-ʩʨʝʜʩʪʚ, ʨʝʘʣʠʟʫʶʱʠʭ 

CASE-ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ ʇʆ. ʇʦʥʷʪʠʝ CASE (Computer Aided Software En-

gineering) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʚʝʩʴʤʘ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ. ʇʝʨʚʦʥʘ-

ʯʘʣɹʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʥʷʪʠʷ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʪʦʣʴʢʦ ʟʘʜʘʯʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʨʘʟʨʘʙʦʪʢʠ ʇʆ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʣʦ ʥʦʚʳʡ ʩʤʳʩʣ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʮʝʩʩʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʇʆ. 

ʇʦʷʚʣʝʥʠʶ CASE-ʪʝʭʥʦʣʦʛʠʠ ʠ CASE-ʩʨʝʜʩʪʚ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʷʟʳʢʦʚ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ, ʤʝʪʦʜʦʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʤʦʜʫʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʷʟʳʢʦʚ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʠ ʩʨʝʜʩʪʚ ʠʭ ʧʦʜʜʝʨʞʢʠ, ʬʦʨʤʘʣʴʥʳʭ ʠ ʥʝʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʦʚ ʦʧʠ-

ʩʘʥʠʡ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʠ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦʤʫ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

¶ ʧʦʜʛʦʪʦʚʢʘ ʘʥʘʣʠʪʠʢʦʚ ʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ, ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʢ ʢʦʥʮʝʧʮʠʷʤ 

ʤʦʜʫʣʴʥʦʛʦ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

¶ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʠ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʦʤʧʴʶʪʝ-

ʨʦʚ, ʧʦʟʚʦʣʠʚʰʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

¶ ʚʥʝʜʨʝʥʠʝ ʩʝʪʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʝʜʦʩʪʘʚʠʚʰʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝ-

ʥʠʷ ʫʩʠʣʠʡ ʦʪʜʝʣʴʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʚ ʝʜʠʥʳʡ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʜʝʣʷʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʡ ʥʝʦʙʭʦʜʠ-

ʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʝʢʪʝ. 
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CASE-ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʇʆ, ʘ ʪʘʢʞʝ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʥʘʛʣʷʜʥʦʡ 

ʬʦʨʤʝ ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʪʫ ʤʦʜʝʣʴ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʇʆ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ CASE-ʩʨʝʜʩʪʚ ʦʩʥʦʚʘʥʦ ʥʘ ʤʝʪʦʜʘʭ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠʣʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚ 

ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʠʣʠ ʪʝʢʩʪʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʥʝʰʥʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʚʷʟʝʡ ʤʝʞʜʫ 

ʤʦʜʝʣʷʤʠ ʩʠʩʪʝʤʳ, ʜʠʥʘʤʠʢʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ. 

 

2.2.  

ɺʀɿʋɸʃʔʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

 

ʇʦʜ ʤʦʜʝʣʴʶ ʇʆ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ 

ʩʠʩʪʝʤʳ ʇʆ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ ʘʙʩʪʨʘʢʮʠʠ. ʂʘʞʜʘʷ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʷʝʪ 

ʢʦʥʢʨʝʪʥʳʡ ʘʩʧʝʢʪ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʝʪ ʥʘʙʦʨ ʜʠʘʛʨʘʤʤ ʠ ʜʦʢʫʤʝʥʪʦʚ ʟʘʜʘʥ-

ʥʦʛʦ ʬʦʨʤʘʪʘ, ʘ ʪʘʢʞʝ ʦʪʨʘʞʘʝʪ ʪʦʯʢʫ ʟʨʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʣʶʜʝʡ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ, ʨʦʣʷʤʠ ʠʣʠ ʟʘʜʘʯʘʤʠ. 

ʇʦʜ ʪʝʨʤʠʥʦʤ çʤʦʜʝʣʠʨʦʚʘʥʠʝè ʧʦʥʠʤʘʝʪʩʷ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʬʦʨʤʘʣʠ-

ʟʦʚʘʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʦʜʝʣʝʡ. ʆʩʦʙʝʥʥʦ ʪʨʫʜʥʳʤ 

ʦʢʘʟʳʚʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ, ʪʘʢʠʭ, ʢʘʢ ʩʠʩʪʝʤʘ ʢʦʤʤʫʪʘ-

ʮʠʡ ʚ ʪʝʣʝʬʦʥʥʳʭ ʩʝʪʷʭ, ʫʧʨʘʚʣʝʥʠʝ ʘʚʠʘʧʝʨʝʚʦʟʢʘʤʠ ʠʣʠ ʜʚʠʞʝʥʠʝʤ ʧʦʜʚʦʜ-

ʥʦʡ ʣʦʜʢʠ, ʩʙʦʨʢʘ ʘʚʪʦʤʦʙʠʣʝʡ, ʯʝʣʥʦʯʥʳʝ ʢʦʩʤʠʯʝʩʢʠʝ ʨʝʡʩʳ, ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʢ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʠʪʩʷ ʠ ʇʆ). ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʵʪʠ ʩʠʩʪʝʤʳ ʦʧʠʩʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ 

ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʠ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʧʝʨʝʯʠʩʣʠʪʴ ʚʩʝ ʠʭ ʢʦʤʧʦʥʝʥ-

ʪʳ ʩʦ ʩʚʦʠʤʠ ʚʟʘʠʤʦʩʚʷʟʷʤʠ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʠ ʜʣʷ ʧʨʠʤʝ-

ʥʝʥʠʷ ʦʙʱʠʭ ʫʧʨʦʱʘʶʱʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ (ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚ ʬʠʟʠʢʝ). ʅʝʩʧʦ-
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ʩʦʙʥʦʩʪʴ ʜʘʪʴ ʧʨʦʩʪʦʝ ʦʧʠʩʘʥʠʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʪʘ-

ʢʠʭ ʩʠʩʪʝʤ ʜʝʣʘʝʪ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʪʨʫʜʦʝʤʢʠʤ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʤ 

ʧʨʦʮʝʩʩʦʤ ʠ ʧʦʚʳʰʘʝʪ ʩʪʝʧʝʥʴ ʠʭ ʥʝʥʘʜʝʞʥʦʩʪʠ. ʉ ʨʦʩʪʦʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦ-

ʛʨʝʩʩʘ ʘʜʝʢʚʘʪʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝ-

ʤʦʡ. 

ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʜʘʚʘʪʴ ʧʦʣʥʦʝ, ʪʦʯʥʦʝ ʠ ʘʜʝʢʚʘʪʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ, 

ʠʤʝʶʱʝʝ ʢʦʥʢʨʝʪʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʕʪʦ ʥʘʟʥʘʯʝʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ ʮʝʣʴʶ ʤʦʜʝʣʠ, 

ʚʳʪʝʢʘʝʪ ʠʟ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʝʣʠ: 

ʄ ʝʩʪʴ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ S, ʝʩʣʠ ʄ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ S ʩ ʪʦʯʥʦʩʪʴʶ ɸ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʥʝʢʦʪʦʨʫʶ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʦʧʨʦʩʦʚ. ʕʪʠ ʚʦʧʨʦʩʳ ʥʝʷʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ (ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ) 

ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʨʫʢʦʚʦʜʷʪ ʩʦʟʜʘʥʠʝʤ ʤʦʜʝʣʠ ʠ 

ʥʘʧʨʘʚʣʷʁ ʪ ʝʛʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʘʤʘ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʙʫʜʝʪ ʜʘʪʴ ʦʪʚʝʪʳ ʥʘ 

ʵʪʠ ʚʦʧʨʦʩʳ ʩ ʟʘʜʘʥʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ. ɽʩʣʠ ʤʦʜʝʣʴ ʦʪʚʝʯʘʝʪ ʥʝ ʥʘ ʚʩʝ ʚʦ-

ʧʨʦʩʳ ʠʣʠ ʝʝ ʦʪʚʝʪʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳ, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ ʤʦʜʝʣʴ ʥʝ ʜʦʩʪʠʛʣʘ 

ʩʚʦʝʡ ʮʝʣʠ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʠʪʝʪʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʇʆ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʚʩʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ 

ʩʠʩʪʝʤ ʇʆ. ʄʦʜʝʣʠ ʩʪʨʦʷʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʠ ʦʩʤʳʩʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠ 

ʧʦʚʝʜʝʥʠʝ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ, ʦʙʣʝʛʯʠʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʝʝ ʩʦʟʜʘʥʠʷ ʠ 

ʫʤʝʥʴʰʠʪʴ ʚʦʟʤʦʞʥʳʡ ʨʠʩʢ, ʘ ʪʘʢʞʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʪʴ ʧʨʠʥʠʤʘʝʤʳʝ ʧʨʦʝʢʪ-

ʥʳʝ ʨʝʰʝʥʠʷ. 

ɺʠʟʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ð ʵʪʦ ʩʧʦʩʦʙ ʚʦʩʧʨʠʷʪʠʷ ʧʨʦʙʣʝʤ ʩ ʧʦʤʦɦ ʴʶ 

ʟʨʠʤʳʭ ʘʙʩʪʨʘʢʮʠʡ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʧʦʥʷʪʠʷ ʠ ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʄʦ-

ʜʝʣʠ ʩʣʫʞʘʪ ʧʦʣʝʟʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʥʘʣʠʟʘ ʧʨʦʙʣʝʤ, ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʚʩʝʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ (ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘʥʘʣʠʪʠʢʘʤʠ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʠ ʪ.ʜ.), ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʇʆ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 
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ʧʦʣʥʦʤʫ ʫʩʚʦʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ ʠ ʧʦʚʳʰʝʥʠʶ 

ʩʪʝʧʝʥʠ ʝʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ. 

ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʙʣʝʤʫ, ʦʪʙʨʦʩʠʚ ʥʝʩʫʱʝʩʪʚʝʥʥʳʝ 

ʜʝʪʘʣʠ ʠ ʩʦʩʨʝʜʦʪʦʯʠʚ ʚʥʠʤʘʥʠʝ ʥʘ ʛʣʘʚʥʦʤ. ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʶ 

ð ʵʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʤʦʛʘʶʱʝʝ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʬʝʥʦʤʝʥʦʤ ʩʣʦʞʥʦʩʪʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯ ʣʝʪ ʭʫʜʦʞʥʠʢʠ, ʨʝ-

ʤʝʩʣʝʥʥʠʢʠ ʠ ʩʪʨʦʠʪʝʣʠ ʧʨʝʜʧʨʠʥʠʤʘʣʠ ʧʦʧʳʪʢʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʝʜʚʘʨʷʶʱʠʝ ʨʝʘʣʴʥʦʝ ʚʦʧʣʦʱʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʟʘʤʳʩʣʦʚ. ʅʝ 

ʩʦʩʪʘʚʣʷʝʪ ʠʩʢʣʯʁʝʥʠʷ ʠ ʠʥʜʫʩʪʨʠʷ ʨʘʟʨʘʙʦʪʢʠ ʇʆ. ʏʪʦʙʳ ʩʦʟʜʘʪʴ ʩʣʦʞʥʫʶ 

ʧʨʦʛʨʘʤʤʥʫʶ ʩʠʩʪʝʤʫ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴ ʝʝ ʩʚʦʡʩʪʚʘ ʩ ʨʘʟ-

ʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʪʦʯʥʳʭ ʥʦʪʘʮʠʡ (ʩʠʩʪʝʤ ʦʙʦʟʥʘʯʝʥʠʡ) ʩʢʦʥʩʪʨʫ-

ʠʨʦʚʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʤʦʜʝʣʠ, ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʣʠ ʦʥʠ ʠʩʭʦʜʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʟʘʪʝʤ ʨʝʘʣʠʟʦʚʘʪʴ ʤʦʜʝʣʠ ʥʘ ʧʨʘʢʪʠʢʝ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʧʦʣʥʷʷ 

ʩʠʩʪʝʤʫ ʥʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ. 

ʂ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʙʝʛʘʪʴ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ 

ʤʳ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʩʪʠʯʴ ʠʭ ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʚʦ ʚʩʝʡ ʧʦʣʥʦʪʝ. ʉʧʦʩʦʙʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʢ ʚʦʩʧʨʠʷʪʠʶ ʩʣʦʞʥʳʭ ʚʝʱʝʡ ʠʤʝʝʪ ʩʚʦʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ. ɺ 

ʵʪʦʤ ʣʝʛʢʦ ʫʙʝʜʠʪʴʩʷ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ. ɽʩʣʠ 

ʥʫʞʥʦ ʧʦʩʪʨʦʠʪʴ ʢʫʨʷʪʥʠʢ, ʟʘ ʨʘʙʦʪʫ ʤʦʞʥʦ ʧʨʠʥʷʪʴʩʷ ʪʦʪʯʘʩ; ʝʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ 

ʥʦʚʦʤ ʜʦʤʝ, ʪʦʛʜʘ, ʚʝʨʦʷʪʥʦ, ʧʦʪʨʝʙʫʝʪʩʷ ʭʦʪʷ ʙʳ ʵʩʢʠʟ; ʥʘʢʦʥʝʮ, ʧʨʠ ʚʦʟʚʝʜʝ-

ʥʠʠ ʥʝʙʦʩʢʨʝʙʘ ʙʝʟ ʪʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʯʝʨʪʝʞʝʡ ʦʙʦʡʪʠʩʴ ʫʞʝ ʷʚʥʦ ʥʝ ʫʜʘʩʪʩʷ. 

ʊʝ ʞʝ ʟʘʢʦʥʳ ʜʝʡʩʪʚʫʶʪ ʠ ʚ ʤʠʨʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʝʣʘʷ ʛʣʘʚʥʫʶ ʩʪʘʚʢʫ ʥʘ 

ʥʘʧʠʩʘʥʠʝ ʩʪʨʦʢ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠʣʠ ʜʘʞʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤ Visual Basic, 

ʨʘʟʨʘʙʦʪʯʠʢ ʚʨʷʜ ʣʠ ʩʤʦʞʝʪ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʧʦʣʥʦ ʦʭʚʘʪʠʪʴ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʤ-

ʥʦʛʦ ʧʨʦʝʢʪʘ ʚ ʮʝʣʦʤ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʦʝʢʪʠʨʦʚɦ ʠʢʫ ʫʚʠʜʝʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʦʝʢʪʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʥʘʣʠʟʘ ʦʩʦʙʳʭ ʩʚʦʡʩʪʚ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɻʨʘʬʠʯʝʩʢʠʝ (ʚʠʟʫʘʣʴʥʳʝ) ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʠʟʫ-

ʘʣʠʟʘʮʠʠ, ʦʧʠʩʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝ-
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ʤʳ. ʇʦʜ ʘʨʭʠʪʝʢʪʫʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ ʧʨʘʚʠʣ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ: 

¶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ; 

¶ ʧʦʚʝʜʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

¶ ʠʝʨʘʨʭʠʶ ʧʦʜʩʠʩʪʝʤ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ; 

¶ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ (ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʧʠʩʘʥʠʷ ʘʨʭʠ-

ʪʝʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʨʘʟʮʳ). 

ɸʨʭʠʪʝʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʤʝʨʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʨʘʙʦʪʘʶʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʝʝ ʘʩʧʝʢʪʘʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʷ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʪʠʧʳ ʯʝʨʪʝʞʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʘʨʭʠ-

ʪʝʢʪʫʨʳ: 

¶ ʧʣʘʥʳ ʵʪʘʞʝʡ; 

¶ ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ; 

¶ ʧʣʘʥʳ ʤʦʥʪʘʞʘ ʢʘʙʝʣʴʥʦʡ ʧʨʦʚʦʜʢʠ; 

¶ ʯʝʨʪʝʞʠ ʚʦʜʦʧʨʦʚʦʜʦʚ, ʩʠʩʪʝʤʳ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ ʠ ʚʝʥʪʠʣʮ̫ʠʠ; 

¶ ʚʠʜ ʟʜʘʥʠʷ ʥʘ ʬʦʥʝ ʤʝʩʪʥʦʩʪʠ (ʵʩʢʠʟʳ). 

ɸʨʭʠʪʝʢʪʫʨʘ ʇʆ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʩʣʫ-

ʞʘʱʠʝ ʨʘʟʥʳʤ ʮʝʣʷʤ: 

¶ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ; 

¶ ʦʪʦʙʨʘʞʝʥʠʶ ʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ; 

¶ ʦʧʠʩʘʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʨʝʜʝ ʨʝʘ-

ʣʠʟʘʮʠʠ; 

¶ ʦʪʦʙʨʘʞʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʩʧʝʢʪʦʚ ʧʘʨʘʣʣʝʣʴʥʦʡ 

ʨʘʙʦʪʳ; 

¶ ʦʧʠʩʘʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʙʘʟʦ-

ʚʦʡ ʧʣʘʪʬʦʨʤʝ. 

ɸʨʭʠʪʝʢʪʫʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ð ʵʪʦ ʫʧʨʦʱʝʥʥʦʝ ʦʧʠʩʘʥʠʝ (ʘʙʩʪʨʘʢʮʠʷ) 

ʩʠʩʪʝʤʳ ʩ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ ʠʥʪʝʨʝ-

ʩʦʚ ʠ ʦʧʫʩʢʘʶʱʝʝ ʦʙʲʝʢʪʳ, ʥʝʩʫʱʝʩʪʚʝʥʥʳʝ ʩ ʜʘʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɸʨʭʠʪʝʢ-

ʪʫʨʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʥʮʝʥʪʨʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʥʘ ʵʣʝʤʝʥʪʘʭ, ʟʥʘʯʠ-
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ʤʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ. ɸʨʭʠʪʝʢʪʫʨʥʦ ʟʥʘʯʠʤʳʡ ʵʣʝʤʝʥʪ - ʵʪʦ 

ʵʣʝʤʝʥʪ, ʠʤʝʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʠ ʝʝ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʵʣʝʤʝʥʪ, ʚʘʞʥʳʡ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʚ ʩʦʩʪʘʚ ʘʨʭʠʪʝʢʪʫʨʥʦ ʟʥʘʯʠʤʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʢʣʘʩʩʳ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʧʦʜʩʠʩʪʝʤʳ ʠ ʠʭ ʠʥʪʝʨʬʝʡʩʳ, ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠʣʠ ʧʦʪʦʢʠ ʫʧʨʘʚ-

ʣʝʥʠʷ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʦʙʥʳ ʩʝʯʝʥʠʷʤ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ, ʚʳ-

ʜʝʣʷʶʱʠʤ ʪʦʣʴʢʦ ʚʘʞʥʳʝ, ʟʥʘʯʠʤʳʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʝʡ. 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʇʆ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ 

ʩʪʘʜʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʝʝ ʨʝʘʣʠʟʘʮʠʠ ʠʣʠ ʦʙʥʦʚʣʝʥʠʶ, ʚ ʪʘʢʦʡ ʞʝ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʘ, ʢʘʢ ʠ ʥʘʣʠʯʠʝ ʧʨʦʝʢʪʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʦʣʴʰʦʛʦ ʟʜʘʥʠʷ. ʕʪʦ 

ʫʪʚʝʨʞʜʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʢʘʢ ʚ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʧʨʠ 

ʘʜʘʧʪʘʮʠʠ ʪʠʧʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʢʣʘʩʩʘ R/3 ʠʣʠ BAAN, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ 

ʠʤʝʁ ʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʍʦʨʦʰʠʝ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʦʩ-

ʥʦʚʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʠ ʛʘʨʘʥʪʠʨʫʶʪ ʢʦʨʨʝʢʪʥʦʩʪʴ ʘʨʭʠ-

ʪʝʢʪʫʨʳ. ʇʦʩʢʦʣʴʢʫ ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤ ʧʦʚʳʰʘʝʪʩʷ, ʚʘʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʭʦʨʦ-

ʰʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʍʦʪʷ ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʦʪ ʢʦʪʦ-

ʨʳʭ ʟʘʚʠʩʠʪ ʫʩʧʝʭ ʧʨʦʝʢʪʘ, ʥʦ ʥʘʣʠʯʠʝ ʩʪʨʦʛʦʛʦ ʩʪʘʥʜʘʨʪʘ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʳʤ. 

ʗʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʝʪ: 

¶ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ð ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʢʦʥʮʝʧʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʭ 

ʩʝʤʘʥʪʠʢʫ; 

¶ ʥʦʪʘʮʠʶ (ʩʠʩʪʝʤʫ ʦʙʦʟʥʘʯʝʥʠʡ) ð ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ð ʧʨʘʚʠʣʘ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʤ-

ʢʘʭ ʧʦʩʪʨʦʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʪʠʧʦʚ ʤʦʜʝʣʝʡ ʇʆ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʦʥʝʯʥʘʷ ʮʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ʇʆ ð ʵʪʦ ʥʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘ 

ʧʦʣʫʯʝʥʠʝ ʨʘʙʦʪʘʶʱʠʭ ʧʨʠʣʦʞʝʥʠʡ (ʢʦʜʘ). ɼʠʘʛʨʘʤʤʳ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ð 

ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʥʘʛʣʷʜʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-
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ʩʪʚʘ ʜʠʘʛʨʘʤʤ ʜʦ ʥʘʯʘʣʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʟʘʡʤʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ 

ʥʝ ʦʙʝʩʧʝʯʠʪ ʧʦʩʪʨʦʝʥʠʷ ʛʦʪʦʚʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʬʠ-

ʯʝʩʢʠʭ ʷʟʳʢʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʯʝʥʴ ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʝʤ ʵʪʦ ʧʦʤʦʞʝʪ, ʢʦʛʜʘ 

ʜʝʣʦ ʜʦʡʜʝʪ ʜʦ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ. ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʧʨʠʯʠʥʳ, ʧʦʙʫʞ-

ʜʘʶʱʠʝ ʧʨʠʙʝʛʘʪʴ ʢ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ: 

¶ ʧʦʣʫʯʝʥʠʝ ʦʙʱʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʠʩʪʝʤʝ. ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦ-

ʤʦʛʘʶʪ ʙʳʩʪʨʦ ʧʦʣʫʯʠʪʴ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʩʪʝʤʝ, ʩʢʘʟʘʪʴ ʦ ʪʦʤ, 

ʢʘʢʦʛʦ ʨʦʜʘ ʘʙʩʪʨʘʢʮʠʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʩʠʩʪʝʤʝ ʠ ʢʘʢʠʝ ʝʝ ʯʘʩʪʠ ʥʫʞʜʘʶʪ-

ʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʪʦʯʥʝʥʠʠ; 

¶ ʦʙʱʝʥʠʝ ʩ ʵʢʩʧʝʨʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɻʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʦʙʨʘʟʫʶʪ 

ʚʥʝʰʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʦʙʲʷʩʥʷʶʪ, ʯʪʦ ʵʪʘ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʜʝ-

ʣʘʪʴ; 

¶ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʄʥʦʞʝʩʪʚʦ ʣʶʜʝʡ ʦʪʤʝʯʘʝʪ ʥʘʣʠ-

ʯʠʝ ʩʝʨʴʝʟʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ, ʩ ʦʩʚʦʝʥʠʝʤ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʤʝʥʫ ʧʘʨʘʜʠʛʤʳ. ɺ ʥʝ-

ʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʝʨʝʭʦʜ ʢ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʤʝʪʦʜʘʤ ʧʨʦʠʩ-

ʭʦʜʠʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʙʦʣʝʟʥʝʥʥʦ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʙʲʝʢ-

ʪʘʤʠ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʨʷʜʦʤ ʧʨʝʧʷʪʩʪʚʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ɻʨʘʬʠ-

ʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʦʙʣʝʛʯʠʪʴ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʇʆ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʝʢʦʪʦʨʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʤʦʜʝʣʝʡ: 

¶ ʤʦʜʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʠʣʠ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ): 

ʤʦʜʝʣʠ çAS-ISè (çʢʘʢ ʝʩʪʴè), ʦʪʨʘʞʘʶʱʠʝ ʩʫʱʝʩʪʚʫʶʱʝʝ ʥʘ ʤʦʤʝʥʪ ʦʙ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʥʷʪʴ, ʢʘʢʠʤ ʦʙʨʘ-

ʟʦʤ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʜʘʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʫʟʢʠʝ ʤʝʩʪʘ ʠ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʠʪʫʘʮʠʠ; 

ʤʦʜʝʣʠ çAS-TO-BEè (çʢʘʢ ʜʦʣʞʥʦ ʙʳʪʴè), ʦʪʨʘʞʘʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʥʦʚʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʪʝʭʥʦʣʦʛʠʷʭ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʝʨʝʭʦʜ ʦʪ ʤʦʜʝʣʠ çAS-

ISè ʢ ʤʦʜʝʣʠ çAS-TO-BEè ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 1) ʩʦʚʝʨʰʝʥ-
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ʩʪʚʦʚʘʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ; 2) 

ʨʘʜʠʢʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ (ʨʝʠʥʞʠʥʠʨʠʥ-

ʛʦʤ) ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

¶ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʇʆ, ʢʦʪʦʨʳʝ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ çAS-TO-

BEè, ʫʪʦʯʥʷʁ ʪʩʷ ʠ ʜʝʪʘʣʠʟʠʨʫʶʪʩʷ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ. 

ʉʦʩʪʘʚ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʝʢʪʝ, ʠ ʩʪʝʧʝʥʴ ʠʭ 

ʜʝʪʘʣʴʥʦʩʪʠ ʚ ʦʙɦ ʝʤ ʩʣʫʯʘʝ (ʢʘʢ ʜʣʷ ʩʪʨʫʢʪʫʨʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ) ʟʘʚʠʩʷʪ ʦʪ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: 

¶ ʩʣʦʞʥʦʩʪʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ; 

¶ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʣʥʦʪʳ ʝʝ ʦʧʠʩʘʥʠʷ; 

¶ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ; 

¶ ʚʨʝʤʝʥʠ, ʦʪʚʝʜʝʥʥʦʛʦ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

 

2.3.  

ʉʊʈʋʂʊʋʈʅʓɽ ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ 

ʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʇʆ 

 

ʉʪʨʫʢʪʫʨʥʳʝ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʩʪʨʦʛʦʡ ʜʠʩʮʠʧʣʠʥʦʡ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʄʝʪʦʜʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ
1
 ʩʪʨʝʤʷʪʩʷ 

ʧʨʝʦʜʦʣʝʪʴ ʩʣʦʞʥʦʩʪʴ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ ʧʫʪʝʤ ʨʘʩʯʣʝʥʝʥʠʷ ʠʭ ʥʘ ʯʘʩʪʠ (çʯʝʨ-

ʥʳʝ ʷʱʠʢʠè) ʠ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʪʠʭ çʯʝʨʥʳʭ ʷʱʠʢʦʚè. ɺʳʛʦʜʘ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ çʯʝʨʥʳʭ ʷʱʠʢʦʚè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ, ʢʘʢ ʦʥʠ ʨʘʙʦʪʘʶʪ, ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʣʠʰʴ ʠʭ ʚʭʦʜʳ ʠ ʚʳʭʦʜʳ, 

ʘ ʪʘʢʞʝ ʥʘʟʥʘʯʝʥʠʝ (ʪ.ʝ. ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʚʳʧʦʣʥʷʝʪ). 

                                                      
1ʂʘʣʷʥʦʝ ʊ.ʅ. ʂʦʥʩʘʣʪʠʥʛ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʉʠʥʪʝʛ. ð ʄ., 1997. (ʉʝʨʠʷ çʀʥ-

ʬʦʨʤʘʪʠʟʘʮʠʷ ʈʦʩʩʠʠ ʥʘ ʧʦʨʦʛʝ XXI  ʚʝʢʘè). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʚʳʤ ʰʘʛʦʤ ʫʧʨʦʱʝʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʝʝ 

ʨʘʟʙʠʝʥʠʝ ʥʘ çʯʝʨʥʳʝ ʷʱʠʢʠè, ʧʨʠ ʵʪʦʤ ʪʘʢʦʝ ʨʘʟʙʠʝʥʠʝ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠ̫ ʤ: 

¶ ʢʘʞʜʳʡ çʯʝʨʥʳʡ ʷʱʠʢè ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʝʜʠʥʩʪʚʝʥʥʫʶ ʬʫʥʢʮʠʶ 

ʩʠʩʪʝʤʳ; 

¶ ʬʫʥʢʮʠʷ ʢʘʞʜʦʛʦ çʯʝʨʥʦʛʦ ʷʱʠʢʘè ʜʦʣʞʥʘ ʙʳʪʴ ʣʝʛʢʦ ʧʦʥʠʤʘʝʤʘ ʥʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʩʣʦʞʥʦʩʪʠ ʝʝ ʨʝʘʣʠʟʘʮʠʠ; 

¶ ʩʚʷʟʴ ʤʝʞʜʫ çʯʝʨʥʳʤʠ ʷʱʠʢʘʤʠè ʜʦʣʞʥʘ ʚʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʚ ʙʫʭ-

ʛʘʣʪʝʨʠʠ ʦʜʠʥ çʯʝʨʥʳʡ ʷʱʠʢè ʥʝ ʦʙʭʦʜʠʤ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʱʝʡ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʩʣʫʞʘʱʝʛʦ, ʘ ʜʨʫʛʦʡ ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʣʦʛʦʚ ð ʥʝʦʙʭʦʜʠʤʘ ʩʚʷʟʴ 

ʤʝʞʜʫ ʵʪʠʤʠ çʯʝʨʥʳʤʠ ʷʱʠʢʘʤʠè: ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʪʨʝʙʫʝʪʩʷ 

ʜʣʷ ʨʘʩʯʝʪʘ ʥʘʣʦʛʦʚ); 

¶ ʩʚʷʟʠ ʤʝʞʜʫ çʯʝʨʥʳʤʠ ʷʱʠʢʘʤʠè ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʩʪʳʤʠ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ 

ʚʦʟʤʦʞʥʦ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ. 

ɺʪʦʨʦʡ ʚʘʞʥʦʡ ʠʜʝʝʡ, ʣʝʞʘʱʝʡ ʚ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨʥʳʭ ʤʝʪʦʜʦʚ, ʷʚʣʷʝʪʩʷ 

ʠʜʝʷ ʠʝʨʘʨʭʠʠ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʙʠʝʥʠʷ ʝʝ ʥʘ 

ʯʘʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʵʪʠ ʯʘʩʪʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʠʤʝʥʥʦ ʚ 

ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ.  

ɺʩʝ ʩʣʦʞʥʳʝ ʩʠʩʪʝʤʳ ɺʩʝʣʝʥʥʦʡ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʠʝʨʘʨʭʠʠ: ʦʪ ʛʘʣʘʢʪʠʢ ʜʦ ʵʣʝ-

ʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʏʝʣʦʚʝʢ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʪʘʢʞʝ ʧʦʜʨʘʞʘʝʪ 

ʧʨʠʨʦʜʝ. ʃʶʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʠʤʝʝʪ ʜʠʨʝʢʪʦʨʘ, ʟʘʤʝʩʪʠʪʝʣʝʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ, 

ʠʝʨʘʨʭʠʶ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʨʷʜʦʚʳʭ ʩʣʫʞʘʱʠʭ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʫʢʪʫʨʥʳʝ ʤʝʪʦʜʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʚʠʟʫʘʣʴʥʦʝ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ, ʩʣʫʞʘɦ ʝʝ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʧʦʥʠʤʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. 

ʉʪʨʫʢʪʫʨʥʳʤ ʘʥʘʣʠʟʦʤ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, 

ʥʘʯʠʥʘʶʱʠʡ ʩ ʝʝ ʦʙʱʝʛʦ ʦʙʟʦʨʘ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ, ʧʨʠʦʙʨʝʪʘʷ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʦ ʚʩʝ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʫʨʦʚʥʝʡ. ɼʣʷ ʪʘʢʠʭ ʤʝʪʦʜʦʚ 

ʭʘʨʘʢʪʝʨʥʦ: 
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¶ ʨʘʟʙʠʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʠ ʘʙʩʪʨʘʢʮʠʠ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʯʠʩʣʘ ʵʣʝʤʝʥ-

ʪʦʚ ʥʘ ʢʘʞʜʦʤ ʠʟ ʫʨʦʚʥʝʡ (ʦʙʳʯʥʦ ʦʪ 3 ʜʦ 6ð7); 

¶ ʦʛʨʘʥʠʯʝʥʥʳʡ ʢʦʥʪʝʢʩʪ, ʚʢʣʶʯʘʶʱʠʡ ʣʠʰʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʜʝʪʘʣʠ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʦʛʠʭ ʬʦʨʤʘʣʴʥʳʭ ʧʨʘʚʠʣ ʟʘʧʠʩʠ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʨʘʟʙʠʝʥʠʷ ʥʘ ʫʨʦʚʥʠ ʘʙʩʪʨʘʢ-

ʮʠʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʜʝʢʦʤʧʦʟʠʮʠʠ 

(ʨʘʟʙʠʝʥʠʠ) ʩʠʩʪʝʤʳ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ, ʜʝʣʷʪʩʷ ʥʘ ʧʦʜʬʫʥʢʮʠʠ, ʪʝ ð ʥʘ ʟʘʜʘʯʠ ʠ ʪʘʢ ʜʘʣʝʝ ʜʦ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʮʝ-

ʜʫʨ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʷʝʪ ʮʝʣʦʩʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʩʦ-

ʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʚʟʘʠʤʦʫʚʷʟʘʥʳ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ çʩʥʠʟʫ 

ʚʚʝʨʭè ʦʪ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ ʢʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʮʝʣʦʩʪʥʦʩʪʴ ʪʝʨʷʝʪʩʷ, ʚʦʟʥʠʢʘʶʪ 

ʧʨʦʙʣʝʤʳ ʧʨʠ ʦʧʠʩʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ. 

ɺʩʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʪʦʜʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʙʘʟʠʨʫʁ ʪʩʷ 

ʥʘ ʨʷʜʝ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ. ɹʘʟʦʚʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʷʚʣʷʶʪʩʷ: 

¶ ʧʨʠʥʮʠʧ çʨʘʟʜʝʣʷʡ ʠ ʚʣʘʩʪʚʫʡè ð ʧʨʠʥʮʠʧ ʨʝʰʝʥʠʷ ʪʨʫʜʥʳʭ ʧʨʦʙʣʝʤ 

ʧʫʪʝʤ ʨʘʟʙʠʝʥʠʷ ʠʭ ʥʘ ʤʥʦʞʝʩʪʚʦ ʤʝʥʴʰʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʟʘʜʘʯ, ʣʝʛʢʠʭ 

ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʨʝʰʝʥʠʷ; 

¶ ʧʨʠʥʮʠʧ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʧʦʨʷʜʦʯʝʥʠʷ ð ʧʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʩʪʘʚ-

ʥʳʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ʚ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʜʨʝʚʦʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʥʦʚʳʭ ʜʝʪʘʣʝʡ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ. 

ɺʳʜʝʣʝʥʠʝ ʜʚʫʭ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʩʪʘʣʴʥʳʝ ʧʨʠʥʮʠʧʳ 

ʷʚʣʷʶʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʣʶʙʦʛʦ ʠʟ ʥʠʭ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ (ʚʧʣʦʪʴ ʜʦ ʥʝʫʜʘʯʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʦʝʢʪʘ). ʆʩʥʦʚʥʳʤʠ ʠʟ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʷʚʣʷʁ ʪʩʷ: 

¶ ʧʨʠʥʮʠʧ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ð ʚʳʜʝʣʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʩʠʩʪʝ-

ʤʳ ʠ ʦʪʚʣʝʯʝʥʠʝ ʦʪ ʥʝʩʫʱʝʩʪʚʝʥʥʳʭ; 
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¶ ʧʨʠʥʮʠʧ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ð ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ; 

¶ ʧʨʠʥʮʠʧ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ð ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʳ ʠ ʠʝʨʘʨʭʠʯʝʩʢʠ ʦʨʛʘʥʠʟʦʚʘʥʳ. 

ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠʟʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝ-

ʣʠ, ʦʧʠʩʳʚʘʶɦ ʠʝ: 

1) ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ; 

2) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ; 

3) ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ; 

4) ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʘʥʥʳʤʠ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʝʨʚʳʭ ʪʨʝʭ ʛʨʫʧʧ ʷʚʣʷʶʪʩʷ: 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ SADT (Structured Analysis and Design Technique); 

¶ ʤʦʜʝʣʴ IDEF3; 

¶ DFD (Data Flow Diagrams) ð ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. ʄʦʜʝʣʴ çʩʫɦ-

ʥʦʩʪʴ ð ʩʚʷʟʴè (ERM ð Entity-Relationship Model), ʦʧʠʩʳʚʘʶʱʘʷ ʦʪʥʦ-

ʰʝʥʠʷ ʤʝʞʜʫ ʜʘʥʥʳʤʠ, ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʘʥʘʣʠ-

ʟʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʦʜʥʘʢʦ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʜʤʥʦ-

ʞʝʩʪʚʦ ʦʙʝ̡ʢʪʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

 

2.3.1  

ʄɽʊʆɼ ʌʋʅʂʎʀʆʅɸʃʔʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

SADT (IDEFO) 

 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʄʝʪʦʜ SADT
1
 ʨʘʟʨʘʙʦʪʘʥ ɼʫʛʣʘʩʦʤ ʈʦʩʩʦʤ (SoftTech, Inc.) ʚ 1969 ʛ. ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʚʦʝʥʥʳʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘ-

ʮʠʷʭ  

                                                      
1
 ʄʘʨʢʘ ɼ.ɸ., ʄʘʢɻʦʫʵʥ ʂ. ʄʝʪʦʜʦʣʦʛʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ð ʄ.: ʄʝ-
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ʉʐɸ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ, ʪʘʢʠʭ, ʢʘʢ ʜʦʣʛʦʩʨʦʯʥʦʝ ʠ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, 

ʨʘʟʨʘʙʦʪʢʘ ʇʆ ʜʣʷ ʦʙʦʨʦʥʥʳʭ ʩʠʩʪʝʤ, ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʠ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʩʥʘʙʞʝʥʠʝʤ ʠ ʜʨ. ʄʝʪʦʜ SADT ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʦʙʦʨʦʥʳ ʉʐɸ, ʢʦʪʦʨʦʝ ʙʳʣʦ ʠʥʠʮʠʘʪʦʨʦʤ ʨʘʟʨʘʙʦʪʢʠ ʩʝʤʝʡʩʪʚʘ ʩʪʘʥʜʘʨʪʦʚ 

IDEF (Icam DEFinition), ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʛʨʘʤʤʳ ICAM (ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ), ʧʨʦʚʦʜʠʤʦʡ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ɺɺʉ ʉʐɸ.  

ʄʝʪʦʜ SADT ʨʝʘʣʠʟʦʚʘʥ ʚ ʦʜʥʦʤ ʠʟ ʩʪʘʥʜʘʨʪʦʚ ʵʪʦʛʦ ʩʝʤʝʡʩʪʚʘ ð IDEF0, 

ʢʦʪʦʨʳʡ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʚ ʢʘʯʝʩʪʚʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʉʐɸ ʚ 1993 ʛ., ʝʛʦ 

ʧʦʜʨʦʙʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʝ http://www.idef.com. 

ʄʝʪʦʜ SADT ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʚʠʣ ʠ ʧʨʦʮʝʜʫʨ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʢʘʢʦʡ-ʣʠʙʦ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ SADT ʦʪʦʙʨʘʞʘʝʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʦʙʲʝʢʪʘ, ʪ.ʝ. ʧʨʦʠʟʚʦʜʠʤʳʝ ʠʤ ʜʝʡʩʪʚʠʷ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠ-

ʤʠ ʜʝʡʩʪʚʠʷʤʠ. ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʵʪʦʛʦ ʤʝʪʦʜʘ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʢʦʥʮʝʧʮʠʷʭ: 

¶ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʙʣʦʯʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɻʨʘʬʠʢʘ ʙʣʦʢʦʚ ʠ 

ʜʫʛ SADT-ʜʠʘʛʨʘʤʤʳ ʦʪʦʙʨʘʞʘʝʪ ʬʫʥʢʮʠʶ ʚ ʚʠʜʝ ʙʣʦʢʘ, ʘ ʠʥʪʝʨʬʝʡʩʳ 

ʚʭʦʜʘ/ʚʳʭʦʜʘ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʜʫʛʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʭʦʜʷʱʠʤʠ ʚ ʙʣʦʢ 

ʠ ʚʳʭʦʜʷʱʠʤʠ ʠʟ ʥʝʛʦ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʣʦʢʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʧʠʩʳʚʘʝʪ-

ʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʨʬʝʡʩʥʳʭ ʜʫʛ, ʚʳʨʘʞʘʶʱʠʭ çʦʛʨʘʥʠʯʝʥʠʷè, ʢʦʪʦ-

ʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʶʪ, ʢʦʛʜʘ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʬʫʥʢʮʠʠ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʠ ʫʧʨʘʚʣʷʶʪʩʷ; 

¶ ʩʪʨʦʛʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ. ɺʳʧʦʣʥʝʥʠʝ ʧʨʘʚʠʣ SADT ʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʦʡ 

ʩʪʨʦʛʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ, ʥʝ ʥʘʢʣʘʜʳʚʘʷ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʯʨʝʟʤʝʨʥʳʭ ʦʛʨʘʥʠ-

ʯʝʥʠʡ ʥʘ ʜʝʡʩʪʚʠʷ ʘʥʘʣʠʪʠʢʘ. ʇʨʘʚʠʣʘ SADT ʚʢʣʶʯʘʶʪ: ʦʛʨʘʥʠʯʝʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʙʣʦʢʦʚ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʜʝʢʦʤʧʦʟʠʮʠʠ (ʧʨʘʚʠʣʦ 3ð6 ʙʣʦʢʦʚ 

ð ʦʛʨʘʥʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʠ ʯʝʣʦʚʝʢʘ), ʩʚʷʟʥʦʩʪʴ 

                                                                                                                                                                                

ʪʘʊʝʭʥʦʣʦʛʠʷ, 1993 

http://www.idef.com/
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ʜʠʘʛʨʘʤʤ (ʥʦʤʝʨʘ ʙʣʦʢʦʚ), ʫʥʠʢʘʣʴʥʦʩʪʴ ʤʝʪʦʢ ʠ ʥʘʠʤʝʥʦʚʘʥʠʡ (ʦʪʩʫʪ-

ʩʪʚʠʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʠʤʝʥ), ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʜʣʷ ʛʨʘʬʠʢʠ (ʙʣʦ-

ʢʦʚ ʠ ʜʫʛ), ʨʘʟʜʝʣʝʥʠʝ ʚʭʦʜʦʚ ʠ ʫʧʨʘʚʣʝʥʠʡ (ʧʨʘʚʠʣʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʦʣʠ 

ʜʘʥʥʳʭ); 

¶ ʦʪʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪ ʬʫʥʢʮʠʠ, ʪ.ʝ. ʠʩʢʣʶʯʝʥʠʝ ʚʣʠʷʥʠʷ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ. 

ʄʝʪʦʜ SADT ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʠʩʪʝʤ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʤʝʪʦʜ SADT ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʩʠʩʪʝʤʦʡ, ʠ ʫʢʘʟʘʥʠʷ ʤʝʭʘ-

ʥʠʟʤʦʚ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʦʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ. 

ʉʦʩʪʘʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ SADT ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ 

ʠʟ ʜʠʘʛʨʘʤʤ, ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʦʚ ʠ ʛʣʦʩʩʘʨʠʷ, ʠʤʝʶʱʠʭ ʩʩʳʣʢʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ɼʠʘʛʨʘʤʤʳ ð ʛʣʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ, ʚʩʝ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʥ-

ʪʝʨʬʝʡʩʳ ʥʘ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʙʣʦʢʠ ʠ ʜʫʛʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʝʩʪʦ ʩʦʝʜʠ-

ʥʝʥʠʷ ʜʫʛʠ ʩ ʙʣʦʢʦʤ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʠʥʪʝʨʬʝʡʩʘ. ʋʧʨʘʚʣʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʚʭʦʜʠʪ ʚ ʙʣʦʢ ʩʚʝʨʭʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʜʚʝʨʛʘʝʪ-

ʩʷ ʦʙʨʘʙʦʪʢʝ, ʧʦʢʘʟʘʥʘ ʩ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʙʣʦʢʘ, ʘ ʨʝʟʫʣʴʪʘʪʳ (ʚʭrʦʜ) ʧʦʢʘʟʘʥʳ ʩ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ. ʄʝʭʘʥʠʟʤ (ʯʝʣʦʚʝʢ ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ), ʢʦʪʦ-

ʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʦʧʝʨʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʫʛʦʡ, ʚʭʦʜʷʱʝʡ ʚ ʙʣʦʢ ʩʥʠʟʫ 

(ʨʠʩ. 2.1). 
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ʈʠʩ. 2.1. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʠ ʠʥʪʝʨʬʝʡʩʥʳʝ ʜʫʛʠ 

 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʦʜʘ SADT ʷʚʣʷʝʪʩʷ ʧʦʩʪʝ-

ʧʝʥʥʦʝ ʚʚʝʜʝʥʠʝ ʚʩʝ ʙʦʣʴʰʠʭ ʫʨʦʚʥʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦ ʤʝʨʝ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤ, 

ʦʪʦʙʨʘʞʘʶʱʠʭ ʤʦʜʝʣʴ. 

ʅʘ ʨʠʩ. 2.2, ʛʜʝ ʧʨʠʚʝʜʝʥʳ ʯʝʪʳʨʝ ʜʠʘʛʨʘʤʤʳ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ, ʧʦʢʘʟʘʥʘ 

ʩʪʨʫʢʪʫʨʘ SADT-ʤʦʜʝʣʠ. ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʤʧʦʟʠʨʦ-

ʚʘʥ ʥʘ ʜʨʫʛʦʡ ʜʠʘʛʨʘʤʤʝ. ʂʘʞʜʘʷ ʜʠʘʛʨʘʤʤʘ ʠʣʣʶʩʪʨʠʨʫʝʪ çʚʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝ-

ʥʠʝè ʙʣʦʢʘ ʥʘ ʨʦʜʠʪʝʣʴʩʢʦʡ ʜʠʘʛʨʘʤʤʝ. 

ʇʦʩʪʨʦʝʥʠʝ SADT-ʤʦʜʝʣʠ 

ʇʦʩʪʨʦʝʥʠʝ SADT-ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʜʝʡ-

ʩʪʚʠʡ: 

¶ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʛʨʘʥʠʮ; 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ ʠ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʜʝʣʠ; 

¶ ʧʦʩʪʨʦʝʥʠʝ, ʦʙʦʙʱʝʥʠʝ ʠ ʜʝʢʦʤʧʦʟʠʮʠʷ ʜʠʘʛʨʘʤʤ; 

¶ ʢʨʠʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ ʠ ʢʦʤʤʝʥʪʠʨʦʚʘʥʠʝ. 

ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʚ ʚʠʜʝ 

ʧʨʦʩʪʝʡʰʝʛʦ ʢʦʤʧʦʥʝʥʪʘ - ʦʜʥʦʛʦ ʙʣʦʢʘ ʠ ʜʫʛ, ʠʟʦʙʨʘʞʘʶʱʠʭ ʠʥʪʝʨʬʝʡʩʳ ʩ 

ʬʫʥʢʮʠʷʤʠ ʚʥʝ ʩʠʩʪʝʤʳ. ʇʦʩʢʦʣʢɹʫ ʝʜʠʥʩʪʚʝʥʥʳʡ ʙʣʦʢ ʦʪʨʘʞʘʝʪ ʩʠʩʪʝʤʫ ʢʘʢ 
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ʝʜʠʥʦʝ ʮʝʣʦʝ, ʠʤʷ, ʫʢʘʟʘʥʥʦʝ ʚ ʙʣʦʢʝ, ʷʚʣʷʝʪʩʷ ʦʙʱʠʤ. ʕʪʦ ʚʝʨʥʦ ʠ ʜʣʷ ʠʥʪʝʨ-

ʬʝʡʩʥʳʭ ʜʫʛ ð ʦʥʠ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʥʦʤʫ ʥʘʙʦʨʫ ʚʥʝʰʥʠʭ ʠʥʪʝʨʬʝʡ-

ʩʦʚ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

 

ʈʠʩ. 2.2. ʉʪʨʫʢʪʫʨʘ SADT-ʤʦʜʝʣʠ. ɼʝʢʦʤʧʦʟʠʮʠʷ ʜʠʘʛʨʘʤʤ 

 

ɿʘʪʝʤ ʙʣʦʢ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʠʩʪʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʦʛʦ ʤʦʜʫʣʷ, ʜʝ-

ʪʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʜʨʫʛʦʡ ʜʠʘʛʨʘʤʤʝ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʙʣʦʢʦʚ, ʩʦʝʜʠʥʝʥ-
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ʥʳʭ ʠʥʪʝʨʬʝʡʩʥʳʤʠ ʜʫʛʘʤʠ. ʕʪʠ ʙʣʦʢʠ ʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ ʧʦʜʬʫʥʢʮʠʠ ʠʩ-

ʭʦʜʥʦʡ ʬʫʥʢʮʠʠ. ɼʘʥʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʚʳʷʚʣʷʝʪ ʧʦʣʥʳʡ ʥʘʙʦʨ ʧʦʜʬʫʥʢʮʠʡ, 

ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʘ ʢʘʢ ʙʣʦʢ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʝʥʳ ʠʥʪʝʨ-

ʬʝʡʩʥʳʤʠ ʜʫʛʘʤʠ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʧʦʜʬʫʥʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ 

ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʚ ʮʝʣʷʭ ʙʦʣʴʰʝʡ ʜʝʪʘʣʠʟʘʮʠʠ.  

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʢʘʞʜʘʷ ʧʦʜʬʫʥʢʮʠʷ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ ʪʝ ʵʣʝʤʝʥʪʳ, 

ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʠʩʭʦʜʥʫʶ ʬʫʥʢʮʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʜʝʣʴ ʥʝ ʤʦʞʝʪ ʦʧʫʩʪʠʪʴ 

ʢʘʢʠʝ-ʣʠʙʦ ʵʣʝʤʝʥʪʳ, ʪ.ʝ., ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʨʦʜʠʪʝʣʴʩʢʠʡ ʙʣʦʢ ʠ ʝʛʦ ʠʥʪʝʨ-

ʬʝʡʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʪʝʢʩʪ. ʂ ʥʝʤʫ ʥʝʣʴʟʷ ʥʠʯʝʛʦ ʜʦʙʘʚʠʪʴ ʠ ʠʟ ʥʝʛʦ ʥʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʥʠʯʝʛʦ ʫʜʘʣʝʥʦ. 

ʄʦʜʝʣʴ SADT ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʠʶ ʜʠʘʛʨʘʤʤ ʩ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʝʡ, ʨʘʟʙʠʚʘʶʱʠʭ ʩʣʦʞʥʳʡ ʦʙʲʝʢʪ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ 

ʠʟʦʙʨʘʞʝʥʳ ʚ ʚʠʜʝ ʙʣʦʢʦʚ. ɼʝʪʘʣʠ ʢʘʞʜʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ ʧʦʢʘʟʘʥʳ ʚ ʚʠ-

ʜʝ ʙʣʦʢʦʚ ʥʘ ʜʨʫʛʠʭ ʜʠʘʛʨʘʤʤʘʭ. ʂʘʞʜʘʷ ʜʝʪʘʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʜʝʢʦʤ-

ʧʦʟʠʮʠʝʡ ʙʣʦʢʘ ʠʟ ʜʠʘʛʨʘʤʤʳ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʚʥʷ. ʅʘ ʢʘʞʜʦʤ ʰʘʛʝ ʜʝʢʦʤʧʦ-

ʟʠʮʠʠ ʜʠʘʛʨʘʤʤʘ ʧʨʝʜʳʜʫʱʝʛʦ ʫʨʦʚʥʷ ʥʘʟʳʚʘʝʪʩʷ ʨʦʜʠʪʝʣʴʩʢʦʡ ʜʣʷ ʙʦʣʝʝ ʜʝ-

ʪʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

ʉʠʥʪʘʢʩʠʩ ʜʠʘʛʨʘʤʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʘʚʠʣʘʤʠ: 

¶ ʜʠʘʛʨʘʤʤʳ ʩʦʜʝʨʞʘʪ ʙʣʦʢʠ ʠ ʜʫʛʠ; 

¶ ʙʣʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʬʫʥʢʮʠʠ; 

¶ ʙʣʦʢʠ ʠʤʝʶʪ ʜʦʤʠʥʠʨʦʚʘʥʠʝ (ʚʳʨʘʞʘʶʱʝʝʩʷ ʚ ʠʭ ʩʪʫʧʝʥʯʘʪʦʤ ʨʘʩʧʦʣʦ-

ʞʝʥʠʠ, ʧʨʠʯʝʤ ʜʦʤʠʥʠʨʫʶʱʠʡ ʙʣʦʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʣʝʚʦʤ ʫʛʣʫ 

ʜʠʘʛʨʘʤʤʳ); 

¶ ʜʫʛʠ ʠʟʦʙʨʘʞʘʶʪ ʥʘʙʦʨʳ ʦʙʲʝʢʪʦʚ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʤʝʞʜʫ ʙʣʦʢʘʤʠ; 

¶ ʜʫʛʠ ʠʟʦʙʨʘʞʘʶʪ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʙʣʦʢʘʤʠ: 

ʚʳʭʦʜ-ʫʧʨʘʚʣʝʥʠʝ; 

ʚʳʭʦʜ-ʚʭʦʜ; 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʦ ʫʧʨʘʚʣʝʥʠʶ; 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʦ ʚʭʦʜʫ; 

ʚʳʭʦʜ-ʤʝʭʘʥʠʟʤ. 
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ʈʠʩ. 2.3. ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ 

 

ɼʫʛʠ, ʚʭʦʜʷʱʠʝ ʚ ʙʣʦʢ ʠ ʚʳʭʦʜʷʱʠʝ ʠʟ ʥʝʛʦ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʝʨʭʥʝʛʦ ʫʨʦʚ-

ʥʷ, ʷʚʣʷʶʪʩʷ ʪʦʯʥʦ ʪʝʤʠ ʞʝ ʩʘʤʳʤʠ, ʯʪʦ ʠ ʜʫʛʠ, ʚʭʦʜʷʱʠʝ ʚ ʜʠʘʛʨʘʤʤʫ ʥʠʞʥʝ-

ʛʦ ʫʨʦʚʥʷ ʠ ʚʳʭʦʜʷʱʠʝ ʠʟ ʥʝʝ, ʧʦʪʦʤʫ ʯʪʦ ʙʣʦʢ ʠ ʜʠʘʛʨʘʤʤʘ ʠʟʦʙʨʘʞʘʶʪ ʦʜʥʫ 

ʠ ʪʫ ʞʝ ʯʘʩʪʴ ʩʠʩʪʝʤʳ. 

ʅʘ ʧʦʩʣʝʜʫʶʱʠʭ ʨʠʩ. 2.3ð2.5 ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʚʳʧʦʣʥʝ-

ʥʠʷ ʬʫʥʢʮʠʡ ʠ ʩʦʝʜʠʥʝʥʠʷ ʜʫʛ ʩ ʙʣʦʢʘʤʠ. 

ʅʝʢʦʪʦʨʳʝ ʜʫʛʠ ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ ʙʣʦʢʘʤ ʜʠʘʛʨʘʤʤʳ ʦʙʦʠʤʠ ʢʦʥʮʘʤʠ, ʫ 

ʜʨʫʛʠʭ ʞʝ ʦʜʠʥ ʢʦʥʝʮ ʦʩʪʘʝʪʩʷ ʥʝʧʨʠʩʦʝʜʠʥʝʥʥʳʤ. ʅʝʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʜʫʛʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʭʦʜʘʤ, ʫʧʨʘʚʣʝʥʠʷʤ ʠ ʚʳʭʦʜʘʤ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʙʣʦʢʘ. ʀʩʪʦʯʥʠʢ 

ʠʣʠ ʧʦʣʫʯʘʪʝʣʴ ʵʪʠʭ ʧʦʛʨʘʥʠʯʥʳʭ ʜʫʛ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʪʦʣʴʢʦ ʥʘ ʨʦʜʠ-

ʪʝʣʴʩʢʦʡ ʜʠʘʛʨʘʤʤʝ. ʅʝʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʢʦʥʮʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʜʫʛʘʤ 

ʥʘ ʠʩʭʦʜʥʦʡ ʜʠʘʛʨʘʤʤʝ. ɺʩʝ ʛʨʘʥʠʯʥʳʝ ʜʫʛʠ ʜʦʣʞʥʳ ʧʨʦʜʦʣʞʘʪʴʩʷ ʥʘ ʨʦʜʠ-

ʪʝʣʴʩʢʦʡ ʜʠʘʛʨʘʤʤʝ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ ʧʦʣʥʦʡ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʡ. 

ʅʘ SADT-ʜʠʘʛʨʘʤʤʘʭ ʥʝ ʫʢʘʟʘʥʳ ʷʚʥʦ ʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʥʠ ʚʨʝʤʷ. 

ʆʙʨʘʪʥʳʝ ʩʚʷʟʠ, ʠʪʝʨʘʮʠʠ, ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ ʧʨʦʮʝʩʩʳ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ (ʧʦ 

ʚʨʝʤʝʥʠ) ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʦʙʨʘʞʝʥʳ ʩ ʧʦʤʦʱʴʶ ʜʫʛ. ʆʙʨʘʪʥʳʝ ʩʚʷʟʠ ʤʦ-

ʛʫʪ ʚʳʩʪʫʧʘʪʴ ʚ ʚʠʜʝ ʢʦʤʤʝʥʪʘʨʠʝʚ, ʟʘʤʝʯʘʥʠʡ, ʠʩʧʨʘʚʣʝʥʠʡ ʠ ʪ.ʜ. (ʨʠʩ. 2.5). 
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ʈʠʩ. 2.4. ʉʦʦʪʚʝʪʩʪʚʠʝ ʠʥʪʝʨʬʝʡʩʥʳʭ ʜʫʛ ʨʦʜʠʪʝʣʴʩʢʦʡ (ʘ) ʠ ʜʝʪʘʣʴʥʦʡ (ʙ) ʜʠʘ-

ʛʨʘʤʤ 
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ʈʠʩ. 2.5. ʇʨʠʤʝʨ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʤʝʭʘʥʠʟʤʳ (ʜʫʛʠ ʩ ʥʠʞʥʝʡ ʩʪʦʨʦʥʳ) ʧʦʢʘʟʳʚʘʶʪ 

ʩʨʝʜʩʪʚʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ. ʄʝʭʘʥʠʟʤ 

ʤʦʞʝʪ ʙʳʪʴ ʯʝʣʦʚʝʢʦʤ, ʢʦʤʧʴʁ ʪʝʨʦʤ ʠʣʠ ʣʶʙʳʤ ʜʨʫʛʠʤ ʫʩʪʨʦʡʩʪʚʦʤ, ʢʦʪʦʨʦʝ 

ʧʦʤʦʛʘʝʪ ʚʳʧʦʣʥʷʪʴ ʜʘʥʥʫʶ ʬʫʥʢʮʠʶ (ʨʠʩ. 2.6). 

ʂʘʞʜʳʡ ʙʣʦʢ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʤʝʝʪ ʩʚʦʡ ʥʦʤʝʨ. ɹʣʦʢ ʣʶʙʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦ-

ʞʝʪ ʙʳʪʴ ʜʘʣʝʝ ʦʧʠʩʘʥ ʜʠʘʛʨʘʤʤʦʡ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʪ ʙʳʪʴ ʜʘʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʜʠʘʛʨʘʤʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʫʝʪʩʷ ʠʝʨʘʨʭʠʷ ʜʠʘʛʨʘʤʤ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʢʘʟʘʪʴ ʧʦʣʦʞʝʥʠʝ ʣʶʙʦʡ ʜʠʘʛʨʘʤʤʳ ʠʣʠ ʙʣʦʢʘ ʚ ʠʝʨʘʨ-

ʭʠʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʤʝʨʘ ʜʠʘʛʨʘʤʤ. ʅʘʧʨʠʤʝʨ, ɸ21 ʷʚʣʷʝʪʩʷ ʜʠʘʛʨʘʤʤʦʡ, ʢʦ-

ʪʦʨʘʷ ʜʝʪʘʣʠʟʠʨʫʝʪ ʙʣʦʢ ɸ21 ʥʘ ʜʠʘʛʨʘʤʤʝ ɸ2. ɸʥʘʣʦʛʠʯʥʦ, ʜʠʘʛʨʘʤʤʘ ɸ2 ʜʝ-

ʪʘʣʠʟʠʨʫʝʪ ʙʣʦʢ ɸ2 ʥʘ ʜʠʘʛʨʘʤʤʝ ɸʆ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʚʝʨʭʥʝʡ ʜʠʘ-

ʛʨʘʤʤʦʡ ʤʦʜʝʣʠ. ʅʘ ʨʠʩ. 2.7 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʜʝʨʝʚʘ ʜʠʘʛʨʘʤʤ. 
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ʈʠʩ. 2.6. ʇʨʠʤʝʨ ʤʝʭʘʥʠʟʤʘ 

 

ʈʠʩ. 2.7. ʀʝʨʘʨʭʠʷ ʜʠʘʛʨʘʤʤ 
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ʉʪʨʘʪʝʛʠʠ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʝʨʘʨʭʠʠ ʜʠʘʛʨʘʤʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʪʝʛʠʠ 

ʜʝʢʦʤʧʦʟʠʮʠʠ: 

¶ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ð ʜʝʢʦʤʧʦʟʠʮʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢ-

ʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʣʶʜʠ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ. ʄʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦ-

ʣʝʟʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʦʧʠʩʘʥʠʡ, ʬʠʢʩʠʨʫʶʱʝʡ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʣʶʜʴʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʙʦʪʳ. ʆʯʝʥʴ ʯʘʩʪʦ, ʦʜʥʘʢʦ, 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ʚʝʩʴʤʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʩʣʦʞʥʳ, ʧʦʵʪʦ-

ʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʟɹʦʚʘʪʴ ʵʪʫ ʩʪʨʘʪʝʛʠʶ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ 

ʥʘʜ ʤʦʜʝʣʴʶ ʩʠʩʪʝʤʳ. 

¶ ɼʝʢʦʤʧʦʟʠʮʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʩʪʘʙʠʣʴʥʳʤʠ ʧʦʜʩʠʩʪʝʤʘʤʠ 

ð ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʥʘʙʦʨʘ ʤʦʜʝʣʝʡ, ʧʦ ʦʜʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʘʞʜʫʶ 

ʧʦʜʩʠʩʪʝʤʫ ʠʣʠ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ. ɿʘʪʝʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʩʦʩʪʘʚʥʘʷ ʤʦʜʝʣʴ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʚʩʝ ʦʪʜʝʣʴʥʳʝ 

ʤʦʜʝʣʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʧʦʜʩʠʩʪʝʤʳ, ʪʦʣʴʢʦ 

ʢʦʛʜʘ ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ ʥʝ ʤʝʥʷʝʪʩʷ. ʅʝʩʪʘʙʠʣʴ-

ʥʦʩʪʴ ʛʨʘʥʠʮ ʧʦʜʩʠʩʪʝʤ ʙʳʩʪʨʦ ʦʙʝʩʮʝʥʠʪ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʤʦʜʝʣʠ, ʪʘʢ ʠ 

ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ. 

¶ ɼʝʢʦʤʧʦʟʠʮʠʷ ʧʦ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ ð ʚʳʜʝʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʪʘʜʠʡ, ʵʪʘʧʦʚ ʟʘʚʝʨʰʝʥʠʷ ʠʣʠ ʰʘʛʦʚ ʚʳʧʦʣʥʝʥʠʷ. ʍʦʪʷ ʵʪʘ ʩʪʨʘʪʝʛʠʷ 

ʧʦʣʝʟʥʘ ʧʨʠ ʦʧʠʩʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ (ʪʘʢʠʭ, ʥʘʧʨʠʤʝʨ, ʢʘʢ 

ʨʘʙʦʪʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ), ʨʝʟʫʣʴʪʘʪʦʤ ʝʝ ʯʘʩʪʦ ʤʦʞʝʪ ʩʪʘʪʴ 

ʩʣʠʰʢʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʝ ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʥʝ ʙʫʜʝʪ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʫʯʠʪʳʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʜʠʢʪʫʝʤʳʝ ʬʫʥʢʮʠʷʤʠ ʜʨʫʛ ʜʨʫʛʫ. ʇʨʠ 

ʵʪʦʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʩʢʨʳʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʘ ʩʪʨʘ-

ʪʝʛʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʪʦʣʴʢʦ ʝʩʣʠ ʮʝʣʴʶ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʬʠʟʠ-

ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʢʘʢ ʪʘʢʦʚʦʛʦ ʠʣʠ ʪʦʣʴʢʦ ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʷʩ-

ʥʦ, ʢʘʢ ʜʝʡʩʪʚʦʚʘʪʴ. 

ɿʘʚʝʨʰʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʤʝʥʪʘ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʢʦʤʧʦʟʠʮʠʠ) 
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ʆʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ 

SADT-ʤʦʜʝʣʝʡ, ð ʢʦʛʜʘ ʞʝ ʩʣʝʜʫʝʪ ʟʘʚʝʨʰʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ? 

ʅʘ ʵʪʦʪ ʚʦʧʨʦʩ ʥʝ ʚʩʝʛʜʘ ʣʝʛʢʦ ʦʪʚʝʪʠʪʴ, ʭʦʪʷ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʵʚʨʠʩʪʠʢʠ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʫʤʥʦʡ ʩʪʝʧʝʥʠ ʧʦʣʥʦʪʳ. ɿʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʘʚʠʣʘ, ʢʦ-

ʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʦʧʳʪʥʳʝ ʘʥʘʣʠʪʠʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʘ ʟʘʚʝʨʰʝʥʠʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʥʠ ʥʦʩʷʪ ʭʘʨʘʢʪʝʨ ʨʝʢʦʤʝʥʜʘʮʠʡ. ʊʦʣʴʢʦ ʜʣʠʪʝʣʴʥʘʷ ʧʨʘʢʪʠ-

ʢʘ ʧʦʟʚʦʣʠʪ ʧʨʠʦʙʨʝʩʪʠ ʟʥʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ʦʙ ʦʢʦʥʯʘʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʝʞʜʝ ʯʝʤ ʦʙʩʫʞʜʘʪʴ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʠʤ, ʢʘʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʟʤʝʨ ʤʦʜʝʣʠ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʠ ʨʘʟʤʝʨ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ. ɺ ʪʘʙʣ. 2.1 ʧʦʢʘʟʘʥʳ ʨʘʟʤʝʨʳ ʧʦʣʥʦʡ ʯʝʪʳʨʝʭʫʨʦʚʥʝ-

ʚʦʡ SADT-ʤʦʜʝʣʠ, ʢʘʞʜʘʷ ʜʠʘʛʨʘʤʤʘ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʙʣʦʢʦʚ, ʧʨʠ-

ʯʝʤ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʙʣʦʢʦʚ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʘʥʘʣʦʛʠʯʥʦʡ ʜʠʘʛʨʘʤʤʦʡ. 

ʊʘʙʣʠʮʘ 2.1 

ʈʘʟʤʝʨʳ ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʦʡ SADT-ʤʦʜʝʣʠ 

 

ʋʨʦʚʝʥʴ 

ʤʦʜʝʣʠ 
ʆʙʱʝʝ ʯʠʩʣʦ ʙʣʦʢʦʚ ʚ ʤʦʜʝʣʠ 

 

 
4 ʙʣʦʢʘ/1 ʜʠʘʛʨʘʤʤʘ 6 ʙʣʦʢʦʚ/1 ʜʠʘʛʨʘʤʤʘ 

ʊʦʨ 1 1 

0 5 7 

1 21 43 

2 85 259 

3 341 1555 

4 1365 9331 

 

ɺ ʪʘʢʦʡ ʤʦʜʝʣʠ ʦʙʱʝʝ ʯʠʩʣʦ ʙʣʦʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 1365, ʘ ʚ ʯʝʪʳʨʝʭʫʨʦʚʥʝ-

ʚʦʡ ʤʦʜʝʣʠ, ʩʦʜʝʨʞʘɦ ʝʡ ʧʦ ʰʝʩʪʴ ʙʣʦʢʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʦʙʱʝʝ ʯʠʩʣʦ ʠʭ 9331. 

ʍʦʪʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʩʝ ʚʝʨʥʦ, SADT-ʤʦʜʝʣʠ ʪʘʢʦʛʦ ʨʘʟ-

ʤʝʨʘ ʥʠʢʦʛʜʘ ʥʝ ʩʦʟʜʘʶʪʩʷ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʨʠʯʠʥ. ʅʠ ʦʜʥʘ SADT-ʤʦʜʝʣʴ ʥʝ 

ʙʫʜʝʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʫʶ ʛʣʫʙʠʥʫ. ʆʙʳʯʥʦ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʩʣʦʷʤʠ, ʙʦʣʴʰʠʥ-

ʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʷʚʣʷʶʪʩʷ ʛʣʫʙʦʢʠʤʠ. ʏʘʱʝ ʚʩʝʛʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʨʝʤʷ 
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ʫʨʦʚʥʷʤʠ. ʆʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʟʜʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʠʘʛʨʘʤʤ 

ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʝʡ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝ-

ʥʠʷ ʮʝʣʠ ʫʞʝ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʠʪ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ. 

ɽʩʣʠ SADT-ʤʦʜʝʣʴ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʥʘ ʛʣʫʙʠʥʫ 5-6 ʫʨʦʚʥʝʡ, ʪʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʘ ʪʘʢʫʶ ʛʣʫʙʠʥʫ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʦʙʳʯʥʦ ʦʜʠʥ ʠʟ ʙʣʦʢʦʚ ʜʠʘʛʨʘʤʤʳ 

ɸʆ. ʌʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ, ʯʘʩʪʦ ʦʯʝʥʴ ʚʘʞʥʳ, 

ʠ ʠʭ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʜʘʝʪ ʢʣʶʯ ʢ ʩʝʢʨʝʪʘʤ ʨʘʙʦʪʳ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʅʦ ʭʦʪʷ 

ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʥʫʞʜʘʪʴʩʷ ʚ ʛʣʫʙʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʠ, ʪʘʢʠʭ ʬʫʥʢʮʠʡ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʦʜʥʦʡ ʤʦʜʝʣʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʤʥʦʛʦ. ʄʦʜʝʣʠ, ʦʙʣʘʜʘ-

ʶʱʠʝ ʪʘʢʠʤʠ ʬʫʥʢʮʠʷʤʠ, ʠʤʝʶʪ ʦʙʳʯʥʦ ʬʦʨʤʫ ʟʦʥʪʠʢʘ ʩ ʰʠʨʦʢʠʤ ʪʦʥʢʠʤ ʢʫ-

ʧʦʣʦʤ ʠ ʜʣʠʥʥʦʡ ʨʫʯʢʦʡ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʜʝʪʘʣʠʟʘʮʠʷ. ʇʦʵʪʦʤʫ ʚʪʦʨʘʷ 

ʧʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʨʘʟʤʝʨ SADT-ʤʦʜʝʣʝʡ ʥʝ ʨʘʩʪʝʪ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦ-

ʛʨʝʩʩʠʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʭʦʪʷ ʥʝʨʝʜʢʦ ʤʦʜʝʣʴ ʠʤʝʝʪ ʛʣʫʙʠʥʫ 5ð6 

ʫʨʦʚʥʝʡ, ʦʥʘ ʧʦʯʪʠ ʥʠʢʦʛʜʘ ʥʝ ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ ʚʩʷ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ ʜʝʪʘʣʠʟʘ-

ʮʠʠ. 

ɹʦʣʴʰʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ ʦʙʳʯʥʦ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʪ-

ʜʝʣʴʥʳʭ ʙʦʣʝʝ ʤʝʣʢʠʭ ʧʨʦʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪ ʤʦʜʝʣʴ ʦʜʥʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʘʩʧʝʢʪʘ ʚʩʝʡ ʧʨʦʙʣʝʤʳ. ʇʦʵʪʦʤʫ ʚʤʝʩʪʦ ʦʜʥʦʡ ʛʠʛʘʥʪʩʢʦʡ ʤʦʜʝʣʠ 

ʩʦʟʜʘʝʪʩʷ ʩʝʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʥʝʙʦʣʴʰʠʭ ʤʦʜʝʣʝʡ. ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ 

ʧʨʦʝʢʪʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʪʳʩʷʯ ʙʣʦʢʦʚ, ʥʦ ʵʪʦ ʩʣʫʯʘʝʪʩʷ ʨʝʜʢʦ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʥʝ ʪʨʝʙʫʝʪ ʜʣʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʝʡ ʪʘʢʦʡ ʚʝʣʠʯʠʥʳ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʝʢʨʘʱʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ 

ʤʦʜʝʣʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʝʝ ʮʝʣʠ. ʆʧʳʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʦʪʜʝʣʴʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦ-

ʨʘʷ ʩʦʟʜʘʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʤʦʜʝʣʠ, ʜʝʢʦʤʧʦʟʠʮʠʷ ʦʜʥʦʛʦ 

ʠʟ ʝʝ ʙʣʦʢʦʚ ʜʦʣʞʥʘ ʧʨʝʢʨʘʱʘʪʴʩʷ, ʝʩʣʠ: 

¶ ʙʣʦʢ ʩʦʜʝʨʞʠʪ ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʝʡ. ʆʜʥʘ ʠʟ ʪʠʧʠʯʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʢʦʥʮʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ð ʵʪʦ ʙʣʦʢ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ 

ʩʠʩʪʝʤʫ ʩ ʥʫʞʥʳʤ ʫʨʦʚʥʝʤ ʧʦʜʨʦʙʥʦʩʪʠ. ʇʨʦʚʝʨʠʪʴ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʜʝʪʘ-

ʣʝʡ ʦʙʳʯʥʦ ʩʦʚʩʝʤ ʣʝʛʢʦ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʩʧʨʦʩʠʪʴ ʩʝʙʷ, ʦʪʚʝʯʘʝʪ ʣʠ 



 146 

ʙʣʦʢ ʥʘ ʚʩʝ ʠʣʠ ʥʘ ʯʘʩʪʴ ʚʦʧʨʦʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʮʝʣʴ ʤʦʜʝʣʠ. ɽʩʣʠ ʙʣʦʢ 

ʧʦʤʦʛʘʝʪ ʦʪʚʝʪʠʪʴ ʥʘ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʚʦʧʨʦʩʦʚ, ʪʦ ʜʘʣʴʥʝʡʰʘʷ ʜʝʢʦʤʧʦ-

ʟʠʮʠʷ ʤʦʞʝʪ ʥʝ ʧʦʥʘʜʦʙʠʪʴʩʷ; 

¶ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʢʮʠʠ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʙʦʣʴʰʝʡ 

ʜʝʪʘʣʠʟʘʮʠʠ ʙʣʦʢʘ. ɹʣʦʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʝʩʣʠ ʦʥʠ ʥʝʜʦ-

ʩʪʘʪʦʯʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʮʝʣʠ ʤʦʜʝʣʠ. ʅʦ ʠʥʦʛʜʘ 

ʧʨʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʙʣʦʢʘ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʜʠʘʛʨʘʤʤʘ ʥʘʯʠʥʘʝʪ ʦʧʠʩʳʚʘʪʴ, 

ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʣʦʢ, ʚʤʝʩʪʦ ʦʧʠʩʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʙʣʦʢ ʜʝʣʘʝʪ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʘʙʩʪʨʘʢʮʠʠ ð ʠʟʤʝʥʝʥʠʝ ʩʫʪʠ ʪʦʛʦ, 

ʯʪʦ ʜʦʣʞʥʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʤʦʜʝʣʴ (ʪ.ʝ. ʠʟʤʝʥʝʥʠʝ ʩʧʦʩʦʙʘ ʦʧʠʩʘʥʠʷ ʩʠ-

ʩʪʝʤʳ). ɺ SADT ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʘʙʩʪʨʘʢʮʠʠ ʯʘʩʪʦ ʦʟʥʘʯʘʝʪ ʚʳʭʦʜ ʟʘ 

ʧʨʝʜʝʣʳ ʮʝʣʠ ʤʦʜʝʣʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʢʨʘʱʝʥʠʝ 

ʜʝʢʦʤʧʦʟʠʮʠʠ; 

¶ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʯʪʦʙʳ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʙʣʦʢ. 

ʀʟʤʝʥʝʥʠʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠʟʤʝʥʝʥʠʝ 

ʫʨʦʚʥʷ ʘʙʩʪʨʘʢʮʠʠ. ʕʪʦ ʯʘʱʝ ʚʩʝʛʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ ʪʦʯʢʫ 

ʟʨʝʥʠʷ ʤʦʜʝʣʠ ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʝʢʦʤʧʦʟʠʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʙʣʦ-

ʢʘ, ʪ. ʝ. ʵʪʦʪ ʙʣʦʢ ʤʦʞʥʦ ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ, ʪʦʣʴʢʦ ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʥʝ-

ʛʦ ʩ ʜʨʫʛʦʡ ʧʦʟʠʮʠʠ. ʆʙ ʵʪʦʤ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʟʘʤʝʪʥʦʝ ʠʟʤʝʥʝ-

ʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠ; 

¶ ʙʣʦʢ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ʜʨʫʛʦʡ ʙʣʦʢ ʪʦʡ ʞʝ ʤʦʜʝʣʠ ʠʣʠ ʥʘ ʙʣʦʢ ʜʨʫʛʦʡ 

ʤʦʜʝʣʠ. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʙʣʦʢ, ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʭʦʞʠʡ ʥʘ ʜʨʫʛʦʡ ʙʣʦʢ 

ʤʦʜʝʣʠ. ɼʚʘ ʙʣʦʢʘ ʧʦʭʦʞʠ, ʝʩʣʠ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʧʨʠʤʝʨʥʦ ʦʜʥʫ ʠ ʪʫ ʞʝ 

ʬʫʥʢʮʠʶ ʠ ʠʤʝʶʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʪʠʧʫ ʠ ʢʦʣʠʯʝʩʪʚʫ ʚʭʦʜʳ, ʫʧʨʘʚ-

ʣʝʥʠʷ ʠ ʚʳʭʦʜʳ. ɽʩʣʠ ʚʪʦʨʦʡ ʙʣʦʢ ʫʞʝ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥ, ʪʦ ʨʘʟʫʤʥʦ ʦʪ-

ʣʦʞʠʪʴ ʜʝʢʦʤʧʦʟʠʮʠʶ ʠ ʪʱʘʪʝʣʴʥʦ ʩʨʘʚʥʠʪʴ ʜʚʘ ʙʣʦʢʘ. ɽʩʣʠ ʥʫʞʥʳ ʥʠ-

ʯʪʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʩʦʚʧʘʜʝʥʠʷ ʧʝʨʚʦʛʦ ʙʣʦʢʘ ʩʦ ʚʪʦʨʳʤ, ʪʦ ʚʥʝʩʝ-

ʥʠʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʩʦʢʨʘʪʠʪ ʫʩʠʣʠʷ ʥʘ ʜʝʢʦʤʧʦʟʠʮʠʶ ʠ ʫʣʫʯʰʠʪ ʤʦ-

ʜʫʣʴʥʦʩʪʴ ʤʦʜʝʣʠ (ʪ.ʝ. ʩʭʦʜʥʳʝ ʬʫʥʢʮʠʠ ʫʪʦʯʥʷʶʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʦʙ-

ʨʘʟʦʤ); 
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¶ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʨʠʚʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ. ʊʨʠʚʠʘʣʴʥʘʷ ʬʫʥʢʮʠʷ ð 

ʵʪʦ ʪʘʢʘʷ ʬʫʥʢʮʠʷ, ʧʦʥʠʤʘʥʠʝ ʢʦʪʦʨʦʡ ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʦʙʲʷʩʥʝʥʠʡ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʦʯʝʚʠʜʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʦʪʢʘʟʘ ʦʪ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʧʦʪʦʤʫ 

ʯʪʦ ʨʦʣʴ SADT ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʚʨʘʱʝʥʠʠ ʩʣʦʞʥʦʛʦ ʚʦʧʨʦʩʘ ʚ ʧʦʥʷʪ-

ʥʳʡ, ʘ ʥʝ ʚ ʧʝʜʘʥʪʠʯʥʦʡ ʨʘʟʨʘʙʦʪʢʝ ʦʯʝʚʠʜʥʳʭ ʜʝʪʘʣʝʡ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 

ʜʝʢʦʤʧʦʟʠʮʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʙʣʦʢʦʚ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʙʦʣʴʰʝ ʚʨʝʜʘ, ʯʝʤ 

ʧʦʣʴʟʳ. ʊʨʠʚʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʣʫʯh ʝ ʚʩʝʛʦ ʦʧʠʩʳʚʘʶʪʩʷ ʥʝʙʦʣʴʰʠʤ 

ʦʙʲʝʤʦʤ ʪʝʢʩʪʘ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ çʪʨʠʚʠʘʣʴʥʳʡè ʥʝ ʦʟʥʘʯʘʝʪ çʙʝʩ-

ʧʦʣʝʟʥʳʡè. ʊʨʠʚʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ, ʧʦʷʩ-

ʥʷʷ ʨʘʙʦʪʫ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʬʫʥʢʮʠʡ, ʘ ʠʥʦʛʜʘ ʠ ʩʦʝʜʠʥʷʷ ʚʤʝʩʪʝ ʦʩʥʦʚ-

ʥʳʝ ʧʦʜʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʧʨʠ ʘʥʘʣʠʟʝ ʥʝ ʩʣʝʜʫʝʪ ʧʨʦʧʫʩʢʘʪʴ ʪʨʠʚʠʘʣʴ-

ʥʳʝ ʬʫʥʢʮʠʠ. ʅʘʦʙʦʨʦʪ, ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʠ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ, ʢʘʢ ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʬʫʥʢʮʠʠ. ʆʜʥʘ-

ʢʦ ʩʣʝʜʫʝʪ ʧʨʝʜʦʩʪʝʨʝʯʴ ʦʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʘ ʘʥʘʣʠʟ ʪʨʠʚʠʘʣʴ-

ʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ. ʋʩʠʣʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʤʝʣʦʯʘʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʦʟʜʘʥʠʶ ʤʦʜʝʣʠ, ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʥʝʜʦʩʪʘʚʘʪʴ ʘʙʩʪʨʘʢʮʠʠ, ʯʪʦ ʩʜʝʣʘʝʪ ʝʝ 

ʪʨʫʜʥʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʠʧʳ ʩʚʷʟʝʡ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʤʦʤʝʥʪʦʚ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ SADT 

ʷʚʣʷʝʪʩʷ ʪʦʯʥʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʪʠʧʦʚ ʩʚʷʟʝʡ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ. ʈʘʟʣʠʯʘʶʪ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʩʚʷʟʠ ʩʝʤʠ ʪʠʧʦʚ (ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʟʥʘ-

ʯʠʤʦʩʪʠ): 

¶ ʩʣʫʯʘʡʥʘʷ; 

¶ ʣʦʛʠʯʝʩʢʘʷ; 

¶ ʚʨʝʤʝʥʥʘʷ; 

¶ ʧʨʦʮʝʜʫʨʥʘʷ; 

¶ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ; 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ. 
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ʉʣʫʯʘʡʥʘʷ ʩʚʷʟʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʥʢʨʝʪʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ʥʝ-

ʟʥʘʯʠʪʝʣʴʥʘ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʠʤʝ-

ʥʘ ʜʘʥʥʳʭ ʥʘ SADT-ʜʫʛʘʭ ʚ ʦʜʥʦʡ ʜʠʘʛʨʘʤʤʝ ʠʤʝʶʪ ʩʣʘʙʫʶ ʩʚʷʟʴ ʜʨʫʛ ʩ ʜʨʫ-

ʛʦʤ. ʂʨʘʡʥʠʡ ʚʘʨʠʘʥʪ ʵʪʦʛʦ ʩʣʫʯʘʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2.8. 

ʃʦʛʠʯʝʩʢʘʷ ʩʚʷʟʴ ð ʜʘʥʥʳʝ ʠ ʬʫʥʢʮʠʠ ʩʦʙʠʨʘʶʪʩʷ ʚʤʝʩʪʝ ʙʣʘʛʦʜʘʨʷ ʪʦ-

ʤʫ, ʯʪʦ ʦʥʠ ʧʦʧʘʜʘʶʪ ʚ ʦʙʱʠʡ ʢʣʘʩʩ ʠʣʠ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ, ʥʦ ʥʝʦʙʭʦʜʠʤʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ. 

 
ʈʠʩ. 2.8. ʉʣʫʯʘʡʥʘʷ ʩʚʷʟʴ 

 

ɺʨʝʤʝʥʥʘʷ ʩʚʷʟʴ ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ 

ʜʘʥʥʳʝ ʠʩʧʦʣʟɹʫʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʬʫʥʢʮʠʠ ʚʢʣʶʯʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, ʘ 

ʥʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ. 

ʇʨʦʮʝʜʫʨʥʘʷ ʩʚʷʟʴ (ʨʠʩ. 2.9) ð ʬʫʥʢʮʠʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚʤʝʩʪʝ ʙʣʘʛʦʜʘʨʷ 

ʪʦʤʫ, ʯʪʦ ʦʥʠ ʚʧrʦʣʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʯʘʩʪʠ ʮʠʢʣʘ ʠʣʠ ʧʨʦʮʝʩʩʘ. 
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ʈʠʩ. 2.9. ʇʨʦʮʝʜʫʨʥʘʷ ʩʚʷʟʴ 

 

ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʚʷʟʴ ð ʬʫʥʢʮʠʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ 

ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ/ʠʣʠ ʧʨʦʠʟʚʦʜʷʪ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʚrʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʨʠʩ. 2.10). 

 

 
ʈʠʩ. 2.10. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʚʷʟʴ 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ð ʚʳʭʦʜ ʦʜʥʦʡ ʬʫʥʢʮʠʠ ʩʣʫʞʠʪ ʚʭʦʜʥʳʤʠ ʜʘʥ-

ʥʳʤʠ ʜʣʷ ʩʣʝʜʫʶʱʝʡ ʬʫʥʢʮʠʠ. ʉʚʷʟʴ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʷʚʣʷʝʪ-
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ʩʷ ʙʦʣʝʝ ʪʝʩʥʦʡ, ʯʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʩʣʫʯʘʷʭ, ʧʦʩʢʦʣʴʢʫ ʤʦʜʝʣʠʨʫʶʪʩʷ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩ. 2.11). 

 
ʈʠʩ. 2.11. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʚʷʟʴ 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ð ʚʩʝ ʵʣʝʤʝʥʪʳ ʬʫʥʢʮʠʠ ʚʣʠʷʶʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʦʜʥʦʡ ʠ ʪʦʣʴʢʦ ʦʜʥʦʡ ʬʫʥʢʮʠʠ. ɼʠʘʛʨʘʤʤʘ, ʷʚʣʷʶʱʘʷʩʷ ʯʠʩʪʦ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ, ʥʝ ʩʦʜʝʨʞʠʪ ʯʫʞʝʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ 

ʠʣʠ ʙʦʣʝʝ ʩʣʘʙʦʤʫ ʪʠʧʫ ʩʚʷʟʠ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʩʚʷʟʘʥʥʳʭ ʜʠʘʛʨʘʤʤ ʷʚ-

ʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʚʫʭ ʙʣʦʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʯʝʨʝʟ ʫʧʨʘʚʣʷʶʱʠʝ ʜʫʛʠ, ʢʘʢ ʧʦ-

ʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.12. 
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ʈʠʩ. 2.12. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ 

 

ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʭ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʧʨʦʩʪʝʡʰʝʛʦ ʪʠʧʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʟ̫ʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

C = g(B)=g(f(A)). 

 

ɺ ʪʘʙʣ. 2.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʪʠʧʳ ʩʚʷʟʝʡ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʨʦʚʥʠ 4ð6 ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪ-

ʯʠʢʠ ʩʯʠʪʘʶʪ ʚʘʞʥʝʡʰʠʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʘʛʨʘʤʤ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ. 
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     ʊʘʙʣʠʮʘ2.2 

ʆʧʠʩʘʥʠʝ ʪʠʧʦʚ ʩʚʟ̫ʝʡ 

 

2.3.2. 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ  

ʇʈʆʎɽʉʉʆɺ IDEF3 

 

ʄʝʪʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ IDEF3
1
, ʷʚʣʷʶʱʠʡʩʷ ʯʘʩʪʴʶ ʩʝʤʝʡʩʪʚʘ ʩʪʘʥʜʘʨʪʦʚ 

IDEF, ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʢʦʥʮʝ 1980-ʭ ʛʦʜʦʚ ʜʣʷ ʟʘʢʨʳʪʦʛʦ ʧʨʦʝʢʪʘ ɺɺʉ ʉʐɸ. 

                                                      
1
 ʏʝʨʝʤʥʳʭ ʉɺ., ʉʝʤʝʥʦʚ ʀ.ʆ., ʈʫʯʢʠʥ B.C. ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʩʠʩʪʝʤ: IDEF-ʪʝʭʥʦʣʦʛʠʠ. 

ð ʄ.: ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2001. 

ʋʨʦ-

ʚʝʥʴ 

ʟʥʘʯʠ-

ʤʦʩʪʠ 

ʊʠʧ ʩʚʷʟʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʧʘ ʩʚʷʟʠ 

 

 

 

 
ʜʣʷ ʬʫʥʢʮʠʡ ʜʣʷ ʜʘʥʥʳʭ 

0 ʉʣʫʯʘʡʥʘʷ ʉʣʫʯʘʡʥʘʷ ʉʣʫʯʘʡʥʘʷ 

1 ʃʦʛʠʯʝʩʢʘʷ ʌʫʥʢʮʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʤʥʦʞʝʩʪʚʘ ʠʣʠ ʪʠʧʘ (ʥʘʧʨʠ-

ʤʝʨ, çʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚʩʝ ʚʭʦ-

ʜʳè) 

ɼʘʥʥʳʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʤʥʦʞʝʩʪʚʘ ʠʣʠ ʪʠʧʘ 

2 ɺʨʝʤʝʥʥʘʷ ʌʫʥʢʮʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ (ʥʘʧʨʠʤʝʨ, 

çʦʧʝʨʘʮʠʠ    ʠʥʠʮʠʘʣʠʟʘ-

ʮʠʠè) 

ɼʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʢʘ-

ʢʦʤ-ʣʠʙʦ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨ-

ʚʘʣʝ 

3 ʇʨʦʮʝʜʫʨ-

ʥʘʷ 

ʌʫʥʢʮʠʠ,   ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʜ-

ʥʦʡ ʠ ʪʦʡ ʞʝ ʬʘʟʝ   ʠʣʠ   ʠʪʝ-

ʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ,   çʧʝʨʚʳʡ 

ʧʨʦʭʦʜ    ʢʦʤʧʠʣʷʪʦʨʘè) 

ɼʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʦ 

ʚʨʝʤʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʬʘʟʳ 

ʠʣʠ ʠʪʝʨʘʮʠʠ 

4 ʂʦʤʤʫʥʠʢʘ-

ʮʠʦʥʥʘʷ 

ʌʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʦʜ-

ʥʠ ʠ ʪʝ ʞʝ ʜʘʥʥʳʝ 

ɼʘʥʥʳʝ, ʥʘ ʢʦʪʦʨʳʝ ʚʦʟʜʝʡ-

ʩʪʚʫʝʪ ʦʜʥʘ ʠ ʪʘ ʞʝ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ 

5 ʇʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʘʷ 

ʌʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʶʱʠʝ   ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʳʝ  ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ, ʧʨʝʦʙʨʘʟʫʝʤʳʝ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷ-

ʤʠ 

6 ʌʫʥʢʮʠʦ-

ʥʘʣʴʥʘʷ 

ʌʫʥʢʮʠʠ, ʦʙʝ̡ʜʠʥʷʝʤʳʝ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʡ ʬʫʥʢʮʠʠ 

ɼʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʜʥʦʡ 

ʬʫʥʢʮʠʝʡ 



 153 

ʕʪʦʪ ʤʝʪʦʜ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʘʞʥʦ ʧʦ-

ʥʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʥʠʤʠ. ʍʦʪʷ IDEF3 ʠ ʥʝ ʜʦʩʪʠʛ ʩʪʘʪʫʩʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʉʐɸ, ʦʥ ʧʨʠʦʙ-

ʨʝʣ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʩʠʩʪʝʤʥʳʭ ʘʥʘʣʠʪʠʢʦʚ ʢʘʢ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʤʝʪʦʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ IDEF0 (ʤʦʜʝʣʠ IDEF3 ʤʦʛʫʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴʩʷ ʜʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ IDEF0, ʥʝ ʠʤʝʶʱʠʭ ʜʠʘ-

ʛʨʘʤʤ ʜʝʢʦʤʧʦʟʠʮʠʠ). ʆʩʥʦʚʦʡ ʤʦʜʝʣʠ IDEF3 ʩʣʫʞʠʪ ʩʮʝʥʘʨʠʡ ʧʨʦʮʝʩʩʘ, ʢʦʪʦ-

ʨʳʡ ʚʳʜʝʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ ʧʦʜʧʨʦʮʝʩʩʦʚ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠ-

ʩʪʝʤʳ. 

ʂʘʢ ʠ ʚ ʤʝʪʦʜʝ IDEF0, ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʝʡ ʤʦʜʝʣʠ IDEF3 ʷʚʣʷʝʪʩʷ ʜʠʘ-

ʛʨʘʤʤʘ. ɼʨʫʛʦʡ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʠ ð ʜʝʡʩʪʚʠʝ, ʠʣʠ ʚ ʪʝʨʤʠʥʘʭ IDEF3 

çʝʜʠʥʠʮʘ ʨʘʙʦʪʳè (Unit of Work ð UOW). ɼʠʘʛʨʘʤʤʳ IDEF3 ʦʪʦʙʨʘʞʘʶʪ 

ʜʝʡʩʪʚʠʝ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ɼʝʡʩʪʚʠʷ ʠʤʝʥʫʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʣʘʛʦ-

ʣʦʚ ʠʣʠ ʦʪʛʣʘʛʦʣʴʥʳʭ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ, ʢʘʞʜʦʤʫ ʠʟ ʜʝʡʩʪʚʠʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʡ ʥʦʤʝʨ. ʕʪʦʪ ʥʦʤʝʨ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʦʚʴ ʜʘ-

ʞʝ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʜʝʡʩʪʚʠʝ ʫʜʘʣʷʝʪʩʷ. ɺ ʜʠʘ-

ʛʨʘʤʤʘʭ IDEF3 ʥʦʤʝʨ ʜʝʡʩʪʚʠʷ ʦʙʳʯʥʦ ʧʨʝʜʚʘʨʷʝʪʩʷ ʥʦʤʝʨʦʤ ʝʛʦ ʨʦʜʠʪʝʣʷ 

(ʨʠʩ. 2.13). 

 
ʈʠʩ. 2.13. ʀʟʦʙʨʘʞʝʥʠʝ ʠ ʥʫʤʝʨʘʮʠʷ ʜʝʡʩʪʚʠʷ ʚ ʜʠʘʛʨʘʤʤʝ IDEF3 

 

ʉʫʱʝʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʝʡʩʪʚʠʷʤʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʩʚʷʟʝʡ. ɺʩʝ ʩʚʷʟʠ ʚ IDEF3 ʷʚʣʷʶʪʩʷ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤʠ, ʠ ʭʦʪʷ ʩʪʨʝʣʢʘ 

ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʠʣʠ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʥʘ ʣʶʙʦʡ ʩʪʦʨʦʥʝ ʙʣʦʢʘ, ʦʙʦʟʥʘʯʘʶʱʝʛʦ 
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ʜʝʡʩʪʚʠʝ, ʜʠʘʛʨʘʤʤʳ IDEF3 ʦʙʳʯʥʦ ʦʨʛʘʥʠʟʫʶʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦ ʩʪʨʝʣʢʠ ʥʘʯʠʥʘʶʪʩʷ ʥʘ ʧʨʘʚʦʡ ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʙʣʦ-

ʢʦʚ. ɺ ʪʘʙʣ. 2.3 ʧʨʠʚʝʜʝʥʳ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʪʠʧʘ ʩʚʷʟʝʡ. 

 

    ʊʘʙʣʠʮʘ 2.3 

ʊʠʧʳ ʩʚʷʟʝʡ IDEF3 

ʀʟʦʙʨʘʞʝʥʠʝ ʅʘʟʚʘʥʠʝ ʅʘʟʥʘʯʝʥʠʝ 

 ɺʨʝʤʝʥʥʦʝ ʧʨʝʜʰʝ-

ʩʪʚʦʚʘʥʠʝ (Temporal 

precedence) 

 

 

ʀʩʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʟʘʚʝʨʰʠʪʴʩʷ, 

ʧʨʝʞʜʝ ʯʝʤ ʢʦʥʝʯʥʦʝ ʜʝʡʩʪʚʠʝ ʩʤʦʞʝʪ ʥʘ-

ʯʘʪʴʩʷ 

 

 

 ʆʙʲʝʢʪʥʳʡ ʧʦʪʦʢ 

(Object flow) 

 

 

ɺʳʭʦʜ ʠʩʭʦʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʚʭʦ-

ʜʦʤ ʢʦʥʝʯʥʦʛʦ ʜʝʡʩʪʚʠʷ (ʠʩʭʦʜʥʦʝ ʜʝʡ-

ʩʪʚʠʝ ʜʦʣʞʥʦ ʟʘʚʝʨʰʠʪʴʩʷ, ʧʨʝʞʜʝ ʯʝʤ 

ʢʦʥʝʯʥʦʝ ʜʝʡʩʪʚʠʝ ʩʤʦʞʝʪ ʥʘʯʘʪʴʩʷ) 

 

 

 

ʅʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝ 

(Relationship) 

ɺʠʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ ʠ 

ʢʦʥʝʯʥʳʤ ʜʝʡʩʪʚʠʷʤʠ ʟʘʜʘʝʪʩʷ ʘʥʘʣʠʪʠ-

ʢʦʤ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʦʪʥʦh ʝʥʠʷ 

 

ʉʚʷʟʴ ʪʠʧʘ çʚʨʝʤʝʥʥʦʝ ʧʨʝʜʰʝʩʪʚʦʚʘʥʠʝè ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʭʦʜʥʦʝ ʜʝʡ-

ʩʪʚʠʝ ʜʦʣʞʥʦ ʧʦʣʥʦʩʪʴʶ ʟʘʚʝʨʰʠʪʴʩʷ, ʧʨʝʞʜʝ ʯʝʤ ʥʘʯʥʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʢʦ-

ʥʝʯʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʉʚʷʟʴ ʪʠʧʘ çʦʙʲʝʢʪʥʳʡ ʧʦʪʦʢè ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʢʦʪʦ-

ʨʳʡ ʦʙʲʝʢʪ, ʷʚʣʷʶʱʠʡʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦ-

ʜʠʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʆʙʦʟʥʘʯʝʥʠʝ ʪʘʢʦʡ ʩʚʷʟʠ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʩʚʷʟʠ ʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʰʝʩʪʚʦʚʘʥʠʷ ʜʚʦʡʥʦʡ ʩʪʨʝʣʢʦʡ. ʅʘʠʤʝʥʦʚʘʥʠʷ ʧʦʪʦ-

ʢʦʚʳʭ ʩʚʷʟʝʡ ʜʦʣʞʥʳ ʯʝʪʢʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʩ ʠʭ 

ʧʦʤʦʱʴʶ. ɺʨʝʤʝʥʥʘʷ ʩʝʤʘʥʪʠʢʘ ʦʙʲʝʢʪʥʳʭ ʩʚʷʟʝʡ ʘʥʘʣʦʛʠʯʥʘ ʩʚʷʟʷʤ ʧʨʝʜʰʝ-

ʩʪʚʦʚʘʥʠʷ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʨʦʞʜʘʶʱʝʝ ʦʙʲʝʢʪʥʫʶ ʩʚʷʟʴ ʠʩʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ 



 155 

ʜʦʣʞʥʦ ʟʘʚʝʨʰʠʪʴʩʷ, ʧʨʝʞʜʝ ʯʝʤ ʢʦʥʝʯʥʦʝ ʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʥʘʯʘʪʴ ʚʳʧʦʣʥʷʪʴ-

ʩʷ. 

ʉʚʷʟʴ ʪʠʧʘ çʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʪʥʦʰʝ-

ʥʠʡ ʤʝʞʜʫ ʜʝʡʩʪʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʚʷʟʝʡ 

ʧʨʝʜh ʝʩʪʚʦʚʘʥʠʷ ʠʣʠ ʦʙʲʝʢʪʥʳʭ ʩʚʷʟʝʡ. ɿʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʪʘʢʦʡ ʩʚʷʟʠ ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʚʷʟʠ ʪʠʧʘ çʥʝʯʝʪʢʦʝ ʦʪʥʦʰʝʥʠʝè ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʆʜʥʦ ʠʟ ʧʨʠʤʝʥʝʥʠʡ ʥʝʯʝʪʢʠʭ ʦʪʥʦʰʝʥʠʡ 

ð ʦʪʦʙʨʘʞʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʶʱʠʤʠʩʷ ʜʝʡ-

ʩʪʚʠʷʤʠ. 

ɿʘʚʝʨʰʝʥʠʝ ʦʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʥʘʯʘʣʦ ʚʳʧʦʣʥʝʥʠʷ ʩʨʘ-

ʟʫ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ ʤʦʞʝʪ 

ʪʨʝʙʦʚʘʪʴ ʟʘʚʝʨʰʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ ʜʦ ʥʘʯʘʣʘ ʩʚʦʝʛʦ ʚʳʧʦʣʥʝ-

ʥʠʷ. ʉʦʝʜʠʥʝʥʠʷ ʨʘʟʙʠʚʘʶʪ ʠʣʠ ʩʦʝʜʠʥʷʶʪ ʚʥʫʪʨʝʥʥʠʝ ʧʦʪʦʢʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚʝʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ: 

¶ ʨʘʟʚʦʨʘʯʠʚʘʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʟʙʠʝʥʠʷ ʧʦʪʦʢʘ. ɿʘ-

ʚʝʨʰʝʥʠʝ ʦʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʳʟʳʚʘʝʪ ʥʘʯʘʣʦ ʚʳʧʦʣʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫ-

ʛʠʭ; 

¶ ʩʚʦʨʘʯʠʚʘʶʱʠʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪ ʧʦʪʦʢʠ. ɿʘʚʝʨʰʝʥʠʝ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʡʩʪʚʠʡ ʚʳʟʳʚʘʝʪ ʥʘʯʘʣʦ ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʦʛʦ ʜʝʡʩʪʚʠʷ. 

ɺ ʪʘʙʣ. 2.4 ʦʧʠʩʘʥʳ ʪʨʠ ʪʠʧʘ ʩʦʝʜʠʥʝʥʠʡ. 

  ʊʘʙʣʠʮʘ 2.4 

ʊʠʧʳ ʩʦʝʜʠʥʝʥʠʡ 

 

ɻʨʘʬʠʯʝ-

ʩʢʦʝ ʦʙʦ-

ʟʥʘʯʝʥʠʝ 

ʅʘʟʚʘʥʠʝ ɺʠʜ ʇʨʘʚʠʣʘ ʠʥʠʮʠʘʮʠʠ 

& 

 

 

ʉʦʝʜʠʥʝʥʠʝ çʠè 

 

 

ʈʘʟʚʦʨʘʯʠʚʘ-

ʶʱʝʝ 

ʂʘʞʜʦʝ ʢʦʥʝʯʥʦʝ ʜʝʡʩʪʚʠʝ ʦʙʷ-

ʟʘʪʝʣʴʥʦ ʠʥʠʮʠʠʨʫʝʪʩʷ 

ʉʚʦʨʘʯʠʚʘʶɦʝʝ ʂʘʞʜʦʝ ʠʩʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ ʦʙʷ-

ʟʘʪʝʣʥɹʦ ʜʦʣʞʥʦ ʟʘʚʝʨʰʠʪʴʩʷ 

X 

 

 

ʉʦʝʜʠʥʝʥʠʝ 

çʠʩʢʣʶʯʘɦʁʝʝ 

çʠʣʠèè 

 

ʈʘʟʚʦʨʘʯʠʚʘ-

ʶʱʝʝ 

ʆʜʥʦ ʠ ʪʦʣʴʢʦ ʦʜʥʦ ʢʦʥʝʯʥʦʝ 

ʜʝʡʩʪʚʠʝ ʠʥʠʮʠʠʨʫʝʪʩʷ 

ʉʚʦʨʘʯʠʚʘʶɦʝʝ ʆʜʥʦ ʠ ʪʦʣʴʢʦ ʦʜʥʦ ʠʩʭʦʜʥʦʝ 

ʜʝʡʩʪʚʠʝ ʜʦʣʞʥʦ ʟʘʚʝʨʰʠʪʴʩʷ 
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ʆ 

 

 

ʉʦʝʜʠʥʝʥʠʝ 

çʠʣʠè 

 

 

ʈʘʟʚʦʨʘʯʠʚʘ-

ʶʱʝʝ 

ʆʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʳʭ 

ʜʝʡʩʪʚʠʡ ʠʥʠʮʠʠʨʫʶʪʩʷ 

ʉʚʦʨʘʯʠʚʘʶɦʝʝ ʆʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʩʭʦʜʥʳʭ 

ʜʝʡʩʪʚʠʡ ʜʦʣʞʥʳ ʟʘʚʝʨʰʠʪʴʩʷ 

 

ʉʦʝʜʠʥʝʥʠʷ çʠè ʠʥʠʮʠʠʨʫʶʪ ʚʳʧʦʣʥʝʥʠʝ ʢʦʥʝʯʥʳʭ ʜʝʡʩʪʚʠʡ. ɺʩʝ ʜʝʡ-

ʩʪʚʠʷ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʢ ʩʚʦʨʘʯʠʚʘʶʱʝʤʫ ʩʦʝʜʠʥʝʥʠʶ çʠè, ʜʦʣʞʥʳ ʟʘʚʝʨ-

ʰʠʪɹʩʷ, ʧʨʝʞʜʝ ʯʝʤ ʥʘʯʥʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ. ʅʘ ʨʠʩ. 2.14 

ʧʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʞʘʨʘ ʠʥʠʮʠʠʨʫʶʪʩʷ ʚʢʣʶʯʝʥʠʝ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʚʳʟʦʚ ʧʦʞʘʨʥʦʡ ʦʭʨʘʥʳ, ʠ ʥʘʯʠʥʘʝʪʩʷ ʪʫʰʝʥʠʝ ʧʦʞʘʨʘ. ɿʘʧʠʩʴ ʚ ʞʫʨʥʘʣ ʧʨʦ-

ʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʝ ʪʨʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʝʡʩʪʚʠʷ ʟʘʚʝʨʰʝʥʳ. 

 
 

ʈʠʩ. 2.14. ʉʦʝʜʠʥʝʥʠʷ çʠè 

 

ʉʦʝʜʠʥʝʥʠʝ çʠʩʢʣʶʯʘʶʱʝʝ çʠʣʠèè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠ-

ʯʝʩʪʚʘ ʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʚʦʨʘʯʠʚʘʶʱʠʤ ʠʣʠ ʨʘʟʚʦʨʘʯʠʚʘʶʱʠʤ ʩʦʝʜʠ-
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ʥʝʥʠʝʤ, ʠʥʠʮʠʠʨʦʚʘʥʦ ʙʫʜʝʪ ʪʦʣʴʢʦ ʦʜʥʦ ʠʟ ʥʠʭ, ʠ ʧʦʵʪʦʤʫ ʪʦʣʴʢʦ ʦʥʦ ʙʫʜʝʪ 

ʟʘʚʝʨʰʝʥʦ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʣʶʙʦʝ ʜʝʡʩʪʚʠʝ, ʩʣʝʜʫʶʱʝʝ ʟʘ ʩʚʦʨʘʯʠʚʘʶʱʠʤ ʩʦ-

ʝʜʠʥʝʥʠʝʤ, ʩʤʦʞʝʪ ʥʘʯʘʪʴʩʷ. ɽʩʣʠ ʧʨʘʚʠʣʘ ʘʢʪʠʚʘʮʠʠ ʩʦʝʜʠʥʝʥʠʷ ʠʟʚʝʩʪʥʳ, 

ʦʥʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʳ ʣʠʙʦ ʚ ʝʛʦ ʦʧʠʩʘʥʠʠ, ʣʠʙʦ ʧʦ-

ʤʝʪʢʦʡ ʩʪʨʝʣʦʢ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʨʘʟʚʦʨʘʯʠʚʘʶʱʝʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʅʘ ʨʠʩ. 2.15 ʩʦ-

ʝʜʠʥʝʥʠʝ çʠʩʢʣʶʯʘʶɦ ʝʝ çʠʣʠèè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ 

ʩʪʫʜʝʥʪ ʥʝ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥ ʥʘ ʣʝʢʮʠʠ ʧʦ ʜʚʫʤ ʨʘʟʥʳʤ 

ʢʫʨʩʘʤ. 

 

 

ʈʠʩ. 2.15. ʉʦʝʜʠʥʝʥʠʝ çʠʩʢʣʶʯʘʶʱʝʝ çʠʣʠèè 

 

ʉʦʝʜʠʥʝʥʠʝ çʠʣʠè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʠʪʫʘʮʠʡ, ʢʦʪʦʨʳʝ ʥʝ ʤʦ-

ʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʜʚʫʤʷ ʧʨʝʜʳʜʫʱʠʤʠ ʪʠʧʘʤʠ ʩʦʝʜʠʥʝʥʠʡ. ɸʥʘʣʦʛʠʯʥʦ ʩʚʷʟʠ 

ʥʝʯʝʪʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʦʝʜʠʥʝʥʠʝ çʠʣʠè ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʦʧʠʩʳʚʘʝʪ-
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ʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʠʩʪʝʤʥʳʤ ʘʥʘʣʠʪʠʢʦʤ. ʅʘ ʨʠʩ. 2.16 ʩʦʝʜʠʥʝʥʠʝ J2 ʤʦʞʝʪ 

ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʨʦʚʝʨʢʫ ʜʘʥʥʳʭ ʯʝʢʘ ʠ/ʠʣʠ ʧʨʦʚʝʨʢʫ ʩʫʤʤʳ ʥʘʣʠʯʥʳʭ. ʇʨʦ-

ʚʝʨʢʘ ʯʝʢʘ ʠʥʠʮʠʠʨʫʝʪʩʷ, ʝʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʞʝʣʘʝʪ ʨʘʩʧʣʘʪʠʪʴʩʷ ʯʝʢʦʤ, ʧʨʦʚʝʨ-

ʢʘ ʩʫʤʤʳ ʥʘʣʠʯʥʳʭ ð ʧʨʠ ʦʧʣʘʪʝ ʥʘʣʠʯʥʳʤʠ. ʊʦ ʠ ʜʨʫʛʦʝ ʜʝʡʩʪʚʠʝ ʠʥʠʮʠʠʨʫ-

ʝʪʩʷ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʦʧʣʘʪʝ ʢʘʢ ʯʝʢʦʤ, ʪʘʢ ʠ ʥʘʣʠʯʥʳʤʠ. 

ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʚʩʝ ʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʘʩʠʥʭʨʦʥʥʦ, ʪ.ʝ. ʦʥʠ 

ʥʝ ʠʥʠʮʠʠʨʦʚʘʣʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʨʝʤʷ 

ʥʘʯʘʣʘ ʠʣʠ ʦʢʦʥʯʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʠ-

ʥʘʢʦʚʳʤ, ʪ.ʝ. ʜʝʡʩʪʚʠʷ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʩʠʥʭʨʦʥʥʦ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʠʥʭʨʦʥʥʳʭ ʩʦʝʜʠ-

ʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʜʚʫʤʷ ʜʚʦʡʥʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʚʥʫʪʨʠ 

ʧʨ̫ʤʦʫʛʦʣʴʥʠʢʘ. 

 

 
 

ʈʠʩ. 2.16. ʉʦʝʜʠʥʝʥʠʷ çʠʣʠè 
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ʅʘʧʨʠʤʝʨ, ʚ ʩʧʦʨʪʠʚʥʳʭ ʩʦʩʪʷʟʘʥʠʷʭ ʚʳʩʪʨʝʣ ʩʪʘʨʪʦʚʦʛʦ ʧʠʩʪʦʣʝʪʘ, ʟʘ-

ʧʫʩʢ ʩʝʢʫʥʜʦʤʝʨʘ ʠ ʥʘʯʘʣʦ ʩʦʩʪʷʟʘʥʠʷ ʜʦʣʞʥʳ ʧʨʦʠʟʦʡʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʅʘ 

ʨʠʩ. 2.17 ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʵʪʦʛʦ ʧʨʠʤʝʨʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʥʭʨʦʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. 

ʉʠʥʭʨʦʥʥʦʝ ʨʘʟʚʦʨʘʯʠʚʘʶʱʝʝ ʩʦʝʜʠʥʝʥʠʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʦ ʠʤʝʪʴ 

ʧʘʨʥʦʝ ʩʚʦʨʘʯʠʚʘʶʱʝʝ ʩʦʝʜʠʥʝʥʠʝ, ʪ.ʝ. ʥʘʯʠʥʘʶʱʠʝʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʡʩʪʚʠʷ 

ʥʝ ʦʙʷʟʘʥʳ ʦʢʘʥʯʠʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺʦʟʤʦʞʥʳ ʪʘʢʞʝ ʩʠʪʫʘʮʠʠ ʩʠʥʭʨʦʥʥʦ-

ʛʦ ʦʢʦʥʯʘʥʠʷ ʘʩʠʥʭʨʦʥʥʦ ʥʘʯʘʚʰʠʭʩʷ ʜʝʡʩʪʚʠʡ. 

 

ʈʠʩ. 2.17. ʉʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ 

 

ɺʩʝ ʩʦʝʜʠʥʝʥʠʷ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʧʘʨʥʳʤʠ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʣʶʙʦʝ ʨʘʟʚʦʨʘʯʠʚʘʶʱʝʝ ʩʦʝʜʠʥʝʥʠʝ ʠʤʝʝʪ ʧʘʨʥʦʝ ʩʝʙʝ ʩʚʦʨʘʯʠʚʘʶʱʝʝ. ʆʜʥʘ-

ʢʦ ʪʠʧʳ ʩʦʝʜʠʥʝʥʠʡ ʥʝ ʦʙʷʟʘʪʝʣʥɹʦ ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ. 

ʉʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʢʦʤʙʠʥʠʨʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʚʝʪʚʣʝ-

ʥʠʡ. ʂʦʤʙʠʥʘʮʠʠ ʩʦʝʜʠʥʝʥʠʡ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʧʦʩʢʦʣʴ-
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ʢʫ ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʚʝʪʚʣʝʥʠʝʤ ʜʠʘʛʨʘʤʤʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʩʣʦʞʥʳʤʠ ʜʣʷ ʚʦʩ-

ʧʨʠʷʪʠʷ. 

ɼʝʡʩʪʚʠʷ ʚ IDEF3 ʤʦʛʫʪ ʙʳʪʴ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʳ ʠʣʠ ʨʘʟʣʦʞʝʥʳ ʥʘ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ ʜʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʄʝʪʦʜ IDEF3 ʧʦʟʚʦʣʷʝʪ ʜʝʢʦʤʧʦʟʠʨʦ-

ʚʘʪʴ ʜʝʡʩʪʚʠʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʭ ʧʦʪʦʢʦʚ ʧʨʦʮʝʩʩʘ ʚ ʦʜʥʦʡ ʤʦʜʝʣʠ. 

 

2.3.3.  

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʆʊʆʂʆɺ ɼɸʅʅʓʍ 

 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɼʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ
1
 (Data Flow Diagrams ð DFD) ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʠʝʨʘʨʭʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ. 

ʎʝʣʴ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ð ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʢʘʢ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩ ʧʨʝʦʙ-

ʨʘʟʫʝʪ ʩʚʦʠ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʚʳʭʦʜʥʳʝ, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ DFD ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʥʦʪʘʮʠʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʪʦʜʘʤ ʁʦʨʜʦʥʘðɼʝʄʘʨʢʦ ʠ ɻʝʡʥʘðʉʵʨʩʦʥʘ. ʕʪʠ ʥʦʪʘʮʠʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʛʨʘʬʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʠʤʚʦʣʦʚ. 

ɼʘʣʝʝ ʚ ʧʨʠʤʝʨʘʭ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʦʪʘʮʠʷ ɻʝʡʥʘðʉʵʨʩʦʥʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʠʝʨʘʨʭʠʷ ʜʠʘʛʨʘʤʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʘʩʠʥʭʨʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʝʝ ʚʚʦʜʘ ʚ ʩʠʩʪʝʤʫ ʜʦ ʚʳʜʘʯʠ ʧʦʪʨʝʙʠʪʝʣʶ. ʀʩ-

ʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ (ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ) ʧʦʨʦʞʜʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ 

(ʧʦʪʦʢʠ ʜʘʥʥʳʭ), ʧʝʨʝʥʦʩʷʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʢ ʧʦʜʩʠʩʪʝʤʘʤ ʠʣʠ ʧʨʦʮʝʩʩʘʤ.  

 

                                                      
1
 ʂʘʣʘʰʷʥ ɸ.ʅ., ʂʘʣʷʥʦʝ ɻ.ʅ. ʉʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩʘ: DFD-ʪʝʭʥʦʣʦʛʠʠ. ð ʄ.: ʌʠʥʘʥ-

ʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2003 
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ʊʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʝʦʙʨʘʟʫʶʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʦʨʦʞʜʘʶʪ ʥʦʚʳʝ ʧʦʪʦʢʠ, ʢʦ-

ʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪ ʠʥʬʦʨʤʘʮʠʶ ʢ ʜʨʫʛʠʤ ʧʨʦʮʝʩʩʘʤ ʠʣʠ ʧʦʜʩʠʩʪʝʤʘʤ, ʥʘʢʦʧʠʪʝ-

ʣʷʤ ʜʘʥʥʳʭ ʠʣʠ ʚʥʝʰʥʠʤ ʩʫʱʥʦʩʪʷʤ ð ʧʦʪʨʝʙʠʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʠʘʛʨʘʤʤʳ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ (ʢʦʥʪʝʢʩʪʥʳʝ ʜʠʘʛʨʘʤʤʳ) ʦʧʨʝʜʝ-

ʣʷʶʪ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʠʣʠ ʧʦʜʩʠʩʪʝʤʳ ʩ ʚʥʝʰʥʠʤʠ ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ. 

ʆʥʠ ʜʝʪʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʠʘʛʨʘʤʤ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ. ʊʘʢʘʷ ʜʝʢʦʤʧʦʟʠ-

ʮʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ, ʩʦʟʜʘʚʘʷ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʠʝʨʘʨʭʠʶ ʜʠʘʛʨʘʤʤ, ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʫʨʦʚʝʥʴ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʥʘ ʢʦʪʦʨʦʤ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʳ ʜʘʣʝʝ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

ʉʦʩʪʘʚ  ʜʠʘʛʨʘʤʤ  ʧʦʪʦʢʦʚ ʚ ʜʘʥʥʳʭ 

ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʠʘʛʨʘʤʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ: 

¶ ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ; 

¶ ʩʠʩʪʝʤʳ ʠ ʧʦʜʩʠʩʪʝʤʳ; 

¶ ʧʨʦʮʝʩʩʳ; 

¶ ʥʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ; 

¶ ʧʦʪʦʢʠ ʜʘʥʥʳʭ. 

ɺʥʝʰʥʷʷ ʩʫʱʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʣʠ ʬʠʟʠ-

ʯʝʩʢʦʝ ʣʠʮʦ, ʠʩʪʦʯʥʠʢ ʠʣʠ ʧʨʠʝʤʥʠʢ ʠʥʬʦʨʤʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʟʘʢʘʟʯʠʢʠ, ʧʝʨʩʦ-

ʥʘʣ, ʧʦʩʪʘʚʱʠʢʠ, ʢʣʠʝʥʪʳ, ʩʢʣʘʜ). ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʩʠʩʪʝ-

ʤʳ ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʝʡ ʩʫʱʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʟʘ ʧʨʝʜʝ-

ʣʘʤʠ ʛʨʘʥʠʮ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʥʝʢʦʪʦʨʳʝ ʚʥʝʰʥʠʝ 

ʩʫʱʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʥʝʩʝʥʳ ʚʥʫʪʨʴ ʜʠʘʛʨʘʤʤʳ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, 

ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʯʘʩʪʴ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʥʝʩʝʥʘ ʟʘ 

ʧʨʝʜʝʣʳ ʜʠʘʛʨʘʤʤʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʚʥʝʰʥʷʷ ʩʫʱʥʦʩʪʴ. 

ɺʥʝʰʥʷʷ ʩʫʱʥʦʩʪʴ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʚʘʜʨʘʪʦʤ (ʨʠʩ. 2.18), ʨʘʩʧʦʣʦʞʝʥʥʳʤ 

ʢʘʢ ʙʳ ʥʘʜ ʜʠʘʛʨʘʤʤʦʡ ʠ ʙʨʦʩʘʶʱʠʤ ʥʘ ʥʝʝ ʪʝʥʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ 

ʚʳʜʝʣʠʪʴ ʵʪʦʪ ʩʠʤʚʦʣ ʩʨʝʜʠ ʜʨʫʛʠʭ ʦʙʦʟʥʘʯʝʥʠʡ. 
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ʈʠʩ. 2.18. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʥʝʰʥʝʡ ʩʫʱʥʦʩʪʠ 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʝ ʚ ʚʠʜʝ ʦʜʥʦʡ 

ʩʠʩʪʝʤʳ ʢʘʢ ʝʜʠʥʦʛʦ ʮʝʣʦʛʦ, ʣʠʙʦ ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ ʥʘ ʨʷʜ ʧʦʜʩʠ-

ʩʪʝʤ. 

ʇʦʜʩʠʩʪʝʤʘ (ʠʣʠ ʩʠʩʪʝʤʘ) ʥʘ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʪʘʢ, 

ʢʘʢ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.19. 

 

ʈʠʩ. 2.19. ʇʦʜʩʠʩʪʝʤʘ ʧʦ ʨʘʙʦʪʝ ʩ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ (ɻʅʀ ð ɻʦʩʫʜʘʨʩʪʚʝʥ-

ʥʘʷ ʥʘʣʦʛʦʚʘʷ ʠʥʩʧʝʢʮʠʷ) 

 

ʅʦʤʝʨ ʧʦʜʩʠʩʪʝʤʳ ʩʣʫʞʠʪ ʜʣʷ ʝʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʧʦʣʝ ʠʤʝʥʠ ʚʚʦʜʠʪʩʷ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʦʜʩʠʩʪʝʤʳ ʚ ʚʠʜʝ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʧʦʜʣʝʞʘʱʠʤ ʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ. 

ʇʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚ 

ʚʳʭʦʜʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʘʣʛʦʨʠʪʤʦʤ. ʌʠʟʠʯʝʩʢʠ ʧʨʦʮʝʩʩ ʤʦ-

ʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ (ʦʪʜʝʣ), ʚʳʧʦʣʥʷʶʱʝʝ ʦʙʨʘʙʦʪʢʫ ʚʭʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʚʳʧʫʩʢ 

ʦʪʯʝʪʦʚ; ʧʨʦʛʨʘʤʤʘ; ʘʧʧʘʨʘʪʥʦ ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʣʦʛʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʪ.ʜ. 
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ʇʨʦʮʝʩʩ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʘʝʪʩʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ  

ʨʠʩ. 2.20. 

 

 
 

ʈʠʩ. 2.20. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʮʝʩʩʘ 

 

ʅʦʤʝʨ ʧʨʦʮʝʩʩʘ ʩʣʫʞʠʪ ʜʣʷ ʝʛʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɺ ʧʦʣʝ ʠʤʝʥʠ ʚʚʦʜʠʪʩʷ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʘʢʪʠʚʥʳʤ ʥʝʜʚʫʩʤʳʩʣʝʥʥʳʤ ʛʣʘ-

ʛʦʣʦʤ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʬʦʨʤʝ (ʚʳʯʠʩʣʠʪʴ, ʨʘʩʩʯʠʪʘʪʴ, ʧʨʦʚʝʨʠʪʴ, ʦʧʨʝʜʝʣʠʪʴ, 

ʩʦʟʜʘʪʴ, ʧʦʣʫʯʠʪʴ), ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʶʪ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʝ ʚ ʚʠʥʠʪʝʣʴʥʦʤ ʧʘʜʝ-

ʞʝ, ʥʘʧʨʠʤʝʨ: çɺʚʝʩʪʠ ʩʚʝʜʝʥʠʷ ʦ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʭè, çɺʳʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʪʝʢʫʱʠʭ ʨʘʩʭʦʜʘʭè, çʇʨʦʚʝʨʠʪʴ ʧʦʩʪʫʧʣʝʥʠʝ ʜʝʥʝʛè. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʛʣʘʛʦʣʦʚ, ʢʘʢ çʦʙʨʘʙʦʪʘʪʴè, çʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴè ʠʣʠ 

çʦʪʨʝʜʘʢʪʠʨʦʚʘʪʴè ʦʟʥʘʯʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡh ʝʛʦ ʘʥʘʣʠʟʘ. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʧʦʣʝ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʝ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʛʨʘʤʤʘ ʠʣʠ ʘʧʧʘʨʘʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʷʝʪ ʜʘʥʥʳʡ 

ʧʨʦʮʝʩʩ. 

ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ ð ʵʪʦ ʘʙʩʪʨʘʢʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʦʤʝʩʪʠʪʴ ʚ ʥʘʢʦʧʠʪʝʣʴ ʠ ʯʝʨʝʟ ʥʝʢʦ-

ʪʦʨʦʝ ʚʨʝʤʷ ʠʟʚʣʝʯʴ, ʧʨʠʯʝʤ ʩʧʦʩʦʙʳ ʧʦʤʝʱʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʣʶ-

ʙʳʤʠ. 

ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʬʠʟʠʯʝʩʢʠ ʚ ʚʠʜʝ ʤʠʢʨʦʬʠh ʠ, 

ʷʱʠʢʘ ʚ ʢʘʨʪʦʪʝʢʝ, ʪʘʙʣʠʮʳ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʬʘʡʣʘ ʥʘ ʤʘʛʥʠʪʥʦʤ ʥʦʩʠ-
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ʪʝʣʝ ʠ ʪ.ʜ. ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʘʝʪʩʷ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.21. 

 

ʈʠʩ. 2.21. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘʢʦʧʠʪʝʣʷ ʜʘʥʥʳʭ 

 

ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʙʫʢʚʦʡ çDè ʠ ʧʨʦʠʟʚʦʣʴʥʳʤ ʯʠʩ-

ʣʦʤ. ʀʤʷ ʥʘʢʦʧʠʪʝʣʷ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʩʦʦʙʨʘʞʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʪʠʚʥʦ-

ʩʪʠ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ. 

ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʧʨʦʦʙʨʘʟʦʤ ʙʫʜʫʱʝʡ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʠ ʦʧʠʩʘʥʠʝ ʭʨʘʥʷʱʠʭʩʷ ʚ ʥʝʤ ʜʘʥʥʳʭ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ (ERM). 

ʇʦʪʦʢ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʧʝʨʝʜʘʚʘʝʤʫʶ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ. ʈʝʘʣʴʥʳʡ ʧʦʪʦʢ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʧʝʨʝʜʘʚʘʝʤʦʡ ʧʦ ʢʘʙʝʣʶ ʤʝʞʜʫ ʜʚʫʤʷ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʧʝʨʝʩʣrʘ-

ʝʤʳʤʠ ʧʦ ʧʦʯʪʝ ʧʠʩʴʤʘʤʠ, ʤʘʛʥʠʪʥʳʤʠ ʣʝʥʪʘʤʠ ʠʣʠ ʜʠʩʢʝʪʘʤʠ, ʧʝʨʝʥʦʩʠʤʳʤʠ 

ʩ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʜʨʫʛʦʡ, ʠ ʪ.ʜ. 

ʇʦʪʦʢ ʜʘʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʣʠʥʠʝʡ, ʦʢʘʥʯʠʚʘʶʱʝʡʩʷ ʩʪʨʝʣ-

ʢʦʡ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʚrʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘ (ʨʠʩ. 2.22). ʂʘʞʜʳʡ ʧʦʪʦʢ ʜʘʥʥʳʭ 

ʠʤʝʝʪ ʠʤʷ, ʦʪʨʘʞʘʶʱʝʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ. 

 
ʈʠʩ. 2.22. ʇʦʪʦʢ ʜʘʥʥʳʭ 
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ʇʦʩʪʨʦʝʥʠʝ  ʠʝʨʘʨʭʠʠ  ʜʠʘʛʨʘʤʤ  ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

ɻʣʘʚʥʘʷ ʮʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʠʝʨʘʨʭʠʠ DFD ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ 

ʦʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʷʩʥʳʤ ʠ ʧʦʥʷʪʥʳʤ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʜʝʪʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʙʠʪʴ ʝʛʦ ʥʘ ʯʘʩʪʠ ʩ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʥʠʤʠ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ: 

¶ ʨʘʟʤʝʱʘʪʴ ʥʘ ʢʘʞʜʦʡ ʜʠʘʛʨʘʤʤʝ ʦʪ 3 ʜʦ 6ð7 ʧʨʦʮʝʩʩʦʚ (ʘʥʘʣʦʛʠʯʥʦ 

SADT). ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʝʣʦʚʝʯʝʩʢʠʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ, ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʚʳʙʨʘʥʘ ʧʦ ʩʦʦʙʨʘʞʝ-

ʥʠʷʤ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ: ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʜʠʘ-

ʛʨʘʤʤʦʡ, ʩʦʜʝʨʞʘʱʝʡ ʚʩʝʛʦ ʦʜʠʥ ʠʣʠ ʜʚʘ ʧʨʦʮʝʩʩʘ; 

¶ ʥʝ ʟʘʛʨʦʤʦʞʜʘʪʴ ʜʠʘʛʨʘʤʤʳ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʜʝʪʘ-

ʣʷʤʠ; 

¶ ʜʝʢʦʤʧʦʟʠʮʠʶ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʝʢʦʤʧʦʟʠ-

ʮʠʝʡ ʧʨʦʮʝʩʩʦʚ. ʕʪʠ ʜʚʝ ʨʘʙʦʪʳ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʘ ʥʝ 

ʦʜʥʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʜʨʫʛʦʡ; 

¶ ʚʳʙʠʨʘʪʴ ʷʩʥʳʝ, ʦʪʨʘʞʘʶʱʠʝ ʩʫʪʴ ʜʝʣʘ, ʠʤʝʥʘ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʪʦʢʦʚ, ʧʨʠ 

ʵʪʦʤ ʩʪʘʨʘʪʴʩʷ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʙʙʨʝʚʠʘʪʫʨʳ. 

ʇʝʨʚʳʤ ʰʘʛʦʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʝʨʘʨʭʠʠ DFD ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʢʦʥ-

ʪʝʢʩʪʥʳʭ ʜʠʘʛʨʘʤʤ. ʆʙʳʯʥʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ 

ʩʪʨʦʠʪʩʷ ʝʜʠʥʩʪʚʝʥʥʘʷ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʩʦ ʟʚʝʟʜʦʦʙʨʘʟʥʦʡ ʪʦʧʦʣʦʛʠʝʡ, ʚ 

ʮʝʥʪʨʝ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʛʣʘʚʥʳʡ ʧʨʦʮʝʩʩ, ʩʦʝʜʠʥʝʥʥʳʡ ʩ 

ʧʨʠʝʤʥʠʢʘʤʠ ʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʩ ʩʠʩʪʝʤʦʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʜʨʫʛʠʝ ʚʥʝʰʥʠʝ ʩʠʩʪʝʤʳ. ʇʝʨʝʜ ʧʦʩʪʨʦʝʥʠʝʤ 

ʢʦʥʪʝʢʩʪʥʦʡ DFD ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʥʝʰʥʠʝ ʩʦʙʳʪʠʷ (ʚʥʝʰʥʠʝ 

ʩʫʱʥʦʩʪʠ), ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʪʦʢʦʚ ʥʘ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʙʦʣʴʰʠʤ, 

ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʙʠʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʪʦ-

ʢʦʚ ʥʘ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʷʭ ʜʠʘʛʨʘʤʤʳ. 
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ɼʣʷ ʧʨʦʚʝʨʢʠ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʩʧʠʩʦʢ ʩʦʙʳʪʠʡ, 

ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʠʟ ʦʧʠʩʘʥʠʡ ʜʝʡʩʪʚʠʡ ʚʥʝʰʥʠʭ ʩʫʱʥʦʩʪʝʡ (ʩʦʙʪrʠʡ) 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʘʢʮʠʡ ʩʠʩʪʝʤʳ ʥʘ ʥʠʭ. ʂʘʞʜʦʝ ʩʦʙʳʪʠʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʦʜʥʦʤʫ ʠʣʠ ʙʦʣʝʝ ʧʦʪʦʢʘʤ ʜʘʥʥʳʭ: ʚʭʦʜʥʳʝ ʧʦʪʦʢʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ 

ʢʘʢ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʚʳʭʦʜʥʳʝ ʧʦʪʦʢʠ ð ʢʘʢ ʨʝʘʢʮʠʠ ʩʠʩʪʝʤʳ ʥʘ ʚʭʦʜʥʳʝ ʧʦʪʦ-

ʢʠ. 

ɽʩʣʠ ʜʣʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʦʛʨʘʥʠʯʠʪʴʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘ-

ʛʨʘʤʤʦʡ, ʪʦ ʦʥʘ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʧʨʠʝʤʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ ʥʦʨ-

ʤʘʣɹʥʦʛʦ ʬʦʨʤʘʪʘ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʛʣʘʚʥʳʡ ʧʨʦʮʝʩʩ ʥʝ ʨʘʩʢʨʳʚʘʝʪ 

ʩʪʨʫʢʪʫʨʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʟʥʘʢʘʤʠ ʩʣʦʞʥʦʩʪʠ (ʚ ʩʤʳʩʣʝ ʢʦʥʪʝʢʩʪʘ) ʤʦʛʫʪ 

ʙʳʪʴ: ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʥʝʰʥʠʭ ʩʫʱʥʦʩʪʝʡ (ʜʝʩʷʪʴ ʠ ʙʦʣʝʝ), ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʘʷ ʧʨʠʨʦʜʘ ʩʠʩʪʝʤʳ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩ ʫʞʝ ʩʣʦ-

ʞʠʚʰʝʡʩʷ ʠʣʠ ʚʳʷʚʣʝʥʥʦʡ ʛʨʫʧʧʠʨʦʚʢʦʡ ʬʫʥʢʮʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ. 

ɼʣʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʩʪʨʦʠʪʩʷ ʠʝʨʘʨʭʠʷ ʢʦʥʪʝʢʩʪʥʳʭ ʜʠʘʛʨʘʤʤ. ʇʨʠ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʩʦʜʝʨʞʠʪ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʛʣʘʚʥʳʡ 

ʧʨʦʮʝʩʩ, ʘ ʥʘʙʦʨ ʧʦʜʩʠʩʪʝʤ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ. ʂʦʥʪʝʢʩʪʥʳʝ ʜʠʘ-

ʛʨʘʤʤʳ ʩʣʝʜʫʶʱʝʛʦ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʠʨʫʶʪ ʢʦʥʪʝʢʩʪ ʠ ʩʪʨʫʢʪʫʨʫ ʧʦʜʩʠʩʪʝʤ. 

ʀʝʨʘʨʭʠʷ ʢʦʥʪʝʢʩʪʥʳʭ ʜʠʘʛʨʘʤʤ ʦʧʨʝʜʝʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʩʥʦʚʥʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ʤʝʞʜʫ ʩʦʙʦʡ, ʩ ʚʥʝʰʥʠʤʠ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ 

ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ ʠ ʚʥʝʰʥʠʤʠ ʦʙʲʝʢʪʘʤʠ (ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʧʨʠʝʤʥʠʢʘʤʠ ʠʥʬʦʨ-

ʤʘʮʠʠ), ʩ ʢʦʪʦʨʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʠʩʪʝʤʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʪʝʢʩʪʥʳʭ ʜʠʘʛʨʘʤʤ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʩʪʨʦʛʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ ʥʘ ʩʘʤʦʡ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʝʝ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʣʦʞʥʳʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʩʦʟʜʘ-

ʥʠʠ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʨʘʟʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʢʦʣʣʝʢʪʠʚʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʥʳʭ ʜʠʘʛʨʘʤʤ ʧʦʣʫʯʝʥʥʫʶ ʤʦʜʝʣʴ ʩʣʝʜʫʝʪ 

ʧʨʦʚʝʨʠʪʴ ʥʘ ʧʦʣʥʦʪʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤʳ ʠ ʠʟʦʣʠʨʦʚʘʥ-

ʥʦʩʪʴ ʦʙʲʝʢʪʦʚ (ʦʪʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ). 
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ɼʣʷ ʢʘʞʜʦʡ ʧʦʜʩʠʩʪʝʤʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʥʘ ʢʦʥʪʝʢʩʪʥʳʭ ʜʠʘʛʨʘʤʤʘʭ, 

ʚʳʧʦʣʥʷʝʪʩʷ ʝʝ ʜʝʪʘʣʠʟʘʮʠʷ ʧʨʠ ʧʦʤʦʱʠ DFD. ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʫʪʝʤ ʧʦ-

ʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ. ʂʘʞʜʦʝ ʩʦʙʳʪʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 

ʚʠʜʝ ʧʨʦʮʝʩʩʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʥʘʢʦʧʠ-

ʪʝʣʷʤʠ ʜʘʥʥʳʭ, ʚʥʝʰʥʠʤʠ ʩʫʱʥʦʩʪʷʤʠ ʠ ʩʩʳʣʢʘʤʠ ʥʘ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʠ ʝʛʦ ʦʢʨʫʞʝʥʠʝʤ. ɿʘʪʝʤ ʚʩʝ ʧʦʩʪʨʦʝʥ-

ʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʚʦʜʷʪʩʷ ʚ ʦʜʥʫ ʜʠʘʛʨʘʤʤʫ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. 

ʂʘʞʜʳʡ ʧʨʦʮʝʩʩ ʥʘ DFD, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʙʳʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥ ʧʨʠ 

ʧʦʤʦʱʠ DFD ʠʣʠ (ʝʩʣʠ ʧʨʦʮʝʩʩ ʵʣʝʤʝʥʪʘʨʥʳʡ) ʩʧʝʮʠʬʠʢʘʮʠʠ. ʇʨʠ ʜʝʪʘʣʠʟʘ-

ʮʠʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

¶ ʧʨʘʚʠʣʦ ʙʘʣʘʥʩʠʨʦʚʢʠ ð ʧʨʠ ʜʝʪʘʣʠʟʘʮʠʠ ʧʦʜʩʠʩʪʝʤʳ ʠʣʠ ʧʨʦʮʝʩʩʘ ʜʝ-

ʪʘʣʠʟʠʨʫʶʱʘʷ ʜʠʘʛʨʘʤʤʘ ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʣʠ ʧʨʠʝʤʥʠ-

ʢʦʚ ʜʘʥʥʳʭ ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ ʪʝ ʢʦʤʧʦʥʝʥʪʳ (ʧʦʜʩʠʩʪʝʤʳ, ʧʨʦʮʝʩʩʳ, 

ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ, ʥʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ), ʩ ʢʦʪʦʨʳʤʠ ʠʤʝʶʪ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʫʶ ʩʚʷʟʴ ʜʝʪʘʣʠʟʠʨʫʝʤʳʝ ʧʦʜʩʠʩʪʝʤʘ ʠʣʠ ʧʨʦʮʝʩʩ ʥʘ ʨʦʜʠʪʝʣʴʩʢʦʡ 

ʜʠʘʛʨʘʤʤʝ; 

¶ ʧʨʘʚʠʣʦ ʥʫʤʝʨʘʮʠʠ ð ʧʨʠ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ-

ʩʷ ʠʭ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʥʫʤʝʨʘʮʠʷ. ʅʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩʳ, ʜʝʪʘʣʠʟʠʨʫʶʱʠʝ 

ʧʨʦʮʝʩʩ ʩ ʥʦʤʝʨʦʤ 12, ʧʦʣʫʯʘʶʪ ʥʦʤʝʨʘ 12.1, 12.2, 12.3 ʠ ʪ.ʜ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʘ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʧʝʮʠʘʣʠʩʪ, ʚʳʧʦʣʥʷʶʱʠʡ ʨʝʘʣʠʟʘʮʠʶ 

ʧʨʦʝʢʪʘ, ʩʤʦʛ ʚʳʧʦʣʥʠʪʴ ʠʭ ʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʫʶ ʧʨʦʛʨʘʤʤʫ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʦʡ ʚʝʨʰʠʥʦʡ ʠʝʨʘʨʭʠʠ DFD. ʈʝʰʝʥʠʝ ʦ ʟʘ-

ʚʝʨʰʝʥʠʠ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʠʥʠʤʘʝʪʩʷ 

ʘʥʘʣʠʪʠʢʦʤ ʠʩʭʦʜʷ ʠʟ ʩʣʝʜʫʶɦ ʠʭ ʢʨʠʪʝʨʠʝʚ: 

¶ ʥʘʣʠʯʠʷ ʫ ʧʨʦʮʝʩʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʭʦʜʥʳʭ ʠ ʚʳ-

ʭʦʜʥʳʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ (2ð3 ʧʦʪʦʢʘ); 

¶ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʤ ʚ ʚʠʜʝ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ; 
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¶ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʝʜʠʥʩʪʚʝʥʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʳʭʦʜʥʫʶ; 

¶ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʣʦʛʠʢʠ ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʝ-

ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ (ʥʝ ʙʦʣʝʝ 20ð30 ʩʪʨʦʢ). 

ʉʧʝʮʠʬʠʢʘʮʠʠ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

¶ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʘ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʦʜʥʘ ʠ ʪʦʣʴ-

ʢʦ ʦʜʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ; 

¶ ʩʧʝʮʠʬʠʢʘʮʠʷ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴ ʩʧʦʩʦʙ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʧʦʪʦ-

ʢʦʚ ʚ ʚʳʭʦʜʥʳʝ; 

¶ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘ-

ʥʠʡ) ʦʧʨʝʜʝʣʷʪʴ ʤʝʪʦʜ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʩʧʝʮʠʬʠʢʘʮʠʷ ʜʦʣʞʥʘ ʩʪʨʝʤʠʪʴʩʷ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʠʟʙʳʪʦʯʥʦʩʪʠ ð ʥʝ 

ʩʣʝʜʫʝʪ ʧʝʨʝʦʧʨʝʜʝʣʷʪʴ ʪʦ, ʯʪʦ ʫʞʝ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ; 

¶ ʥʘʙʦʨ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʩʪʳʤ 

ʠ ʧʦʥʷʪʥʳʤ. 

ʌʘʢʪʠʯʝʩʢʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʟʘ-

ʜʘʯ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʮʝʩʩʘʤʠ. ʉʧʝʮʠʬʠʢʘʮʠʠ ʩʦʜʝʨʞʘʪ ʥʦʤʝʨ ʠ/ʠʣʠ ʠʤʷ ʧʨʦ-

ʮʝʩʩʘ, ʩʧʠʩʢʠ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʪʝʣʦ (ʦʧʠʩʘʥʠʝ) ʧʨʦʮʝʩʩʘ, ʷʚʣʷʶ-

ʱʝʝʩʷ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʘʣʛʦʨʠʪʤʘ ʠʣʠ ʦʧʝʨʘʮʠʠ, ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʡ ʚʭʦʜʥʳʝ 

ʧʦʪʦʢʠ ʜʘʥʥʳʭ ʚ ʚʳʭʦʜʥʳʝ. ʀʟʚʝʩʪʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝ-

ʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʠʩʘʪʴ ʪʝʣʦ ʧʨʦʮʝʩʩʘ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʤʝʪʦʜʘʤ 

ʷʟʳʢʠ ʤʦʛʫʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠʣʠ 

ʧʩʝʚʜʦʢʦʜʘ ʜʦ ʚʠʟʫʘʣʴʥʳʭ ʷʟʳʢʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʯʠʪʘʙʝʣʴʥʦʛʦ, 

ʜʦʩʪʘʪʦʯʥʦ ʩʪʨʦʛʦʛʦ ʦʧʠʩʘʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʨʦʮʝʩʩʦʚ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʨʘʟʫʤʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʪʨʦʛʦʩʪʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʯʠʪʘʙʝʣʴʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʤʥʦʞʝʩʪʚʘ ʩʣʦʚ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʚ ʦʧʨʝ-

ʜʝʣʝʥʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʚʨrʘʞʝʥʠʡ ʠ ʜʠʘʛʨʘʤʤ. 

ɺ ʩʦʩʪʘʚ ʷʟʳʢʘ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʠʤʚʦʣʳ: 

¶ ʛʣʘʛʦʣʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʜʝʡʩʪʚʠʝ ʠ ʧʨʠʤʝʥʷʝʤʳʝ ʢ ʦʙʲʝʢʪʘʤ; 



 169 

¶ ʪʝʨʤʠʥʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʣʶʙʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʘ ʇʆ (ʥʘʧʨʠʤʝʨ, ʟʘʜʘʯʠ, 

ʧʨʦʮʝʜʫʨʳ, ʩʠʤʚʦʣʳ ʜʘʥʥʳʭ ʠ ʪ.ʧ.); 

¶ ʧʨʝʜʣʦʛʠ ʠ ʩʦʶʟʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʣʦʛʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ; 

¶ ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʪʝʨ-

ʤʠʥʳ; 

¶ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ; 

¶ ʪʘʙʣʠʮʳ, ʜʠʘʛʨʘʤʤʳ, ʛʨʘʬʳ ʠ ʪ.ʧ.; 

¶ ʢʦʤʤʝʥʪʘʨʠʠ. 

ʂ ʫʧʨʘʚʣʷʶʱʠʤ ʩʪʨʫʢʪʫʨʘʤ ʷʟʳʢʘ ʦʪʥʦʩʷʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʢʦʥʩʪʨʫʢ-

ʮʠʷ, ʢʦʥʩʪʨʫʢʮʠʷ ʚʙrʦʨʘ ʠ ʠʪʝʨʘʮʠʷ (ʮʠʢʣ). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʩʦʛʣʘh ʝʥʠʷ: 

¶ ʣʦʛʠʢʘ ʧʨʦʮʝʩʩʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʢʦʤʙʠʥʘʮʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ, ʢʦʥʩʪʨʫʢʮʠʡ ʚʳʙʦʨʘ ʠ ʠʪʝʨʘʮʠʡ; 

¶ ʛʣʘʛʦʣʳ ʜʦʣʞʥʳ ʙʳʪʴ ʘʢʪʠʚʥʳʤʠ, ʥʝʜʚʫʩʤʳʩʣʝʥʥʳʤʠ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʳʤʠ ʥʘ ʮʝʣʝʚʦʝ ʜʝʡʩʪʚʠʝ (ʟʘʧʦʣʥʠʪʴ, ʚʳʯʠʩʣʠʪʴ, ʠʟʚʣʝʯʴ, ʘ ʥʝ ʤʦʜʝʨʥʠ-

ʟʠʨʦʚʘʪʴ, ʦʙʨʘʙʦʪʘʪʴ); 

¶ ʣʦʛʠʢʘ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʯʝʪʢʦ ʠ ʥʝʜʚʫʩʤʳʩʣʝʥʥʦ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʝʨʘʨʭʠʠ DFD ʧʝʨʝʭʦʜʠʪʴ ʢ ʜʝʪʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʩʣʝ-

ʜʫʝʪ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʭ ʧʦʪʦʢʦʚ ʠ ʥʘʢʦʧʠʪʝʣʝʡ ʜʘʥ-

ʥʳʭ, ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ 

ʜʘʥʥʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʠʩʦʢ ʚʩʝʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ, ʟʘʪʝʤ ʵʣʝʤʝʥʪʳ ʜʘʥ-

ʥʳʭ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʙʦʣʝʝ ʢʨʫʧʥʳʤ ʦʙʲ-

ʝʢʪʘʤ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʩʪʨʦʢʘʤ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ ʦʙʲʝʢʪʘʤ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ). ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʜʦʣʞʝʥ ʩʦʩʪʦʷʪʴ ʠʟ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʝʛʦ ʘʪʨʠʙʫʪʘ-

ʤʠ. ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʫʩʣʦʚʥʳʝ ʚʭʦʞʜʝʥʠʷ ʠ 

ʠʪʝʨʘʮʠʠ. ʋʩʣʦʚʥʦʝ ʚʭʦʞʜʝʥʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʞʝʪ ʦʪʩʫʪ-

ʩʪʚʦʚʘʪʴ ʚ ʩʪʨʫʢʪʫʨʝ (ʥʘʧʨʠʤʝʨ, ʩʪʨʫʢʪʫʨʘ çʜʘʥʥʳʝ ʦ ʩʪʨʘʭʦʚʘʥʠʠè ʜʣʷ ʦʙʲʝʢʪʘ 

çʩʣʫʞʘʱʠʡè). ɸʣʴʪʝʨʥʘʪʠʚʘ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʫ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʦʜʠʥ ʠʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʀʪʝʨʘʮʠʷ ʦʟʥʘʯʘʝʪ ʚʭʦʞʜʝʥʠʝ ʣʶʙʦʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥ-
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ʪʦʚ ʚ ʫʢʘʟʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ (ʥʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪ çʠʤʷ ʨʝʙʝʥʢʘè ʜʣʷ ʦʙʲʝʢʪʘ 

çʩʣʫʞʘʱʠʡè). ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴʩʷ ʝʛʦ ʪʠʧ (ʥʝ-

ʧʨʝʨʳʚʥʳʝ ʠʣʠ ʜʠʩʢʨʝʪʥʳʝ ʜʘʥʥʳʝ). ɼʣʷ ʥʝʧʨʝʨʳʚʥʳʭ ʜʘʥʥʳʭ ʤʦʛʫʪ ʫʢʘʟʳ-

ʚʘʪʴʩʷ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ (ʢʛ, ʩʤ ʠ ʪ.ʧ.), ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ, ʪʦʯʥʦʩʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʠ ʬʦʨʤʘ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʜʠʨʦʚʘʥʠʷ. ɼʣʷ ʜʠʩʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴʩʷ ʪʘʙʣʠʮʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʟʘʢʦʥʯʝʥʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʝʨʠʬʠʮʠ-

ʨʦʚʘʪʴ (ʧʨʦʚʝʨʠʪʴ ʥʘ ʧʦʣʥʦʪʫ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ). ɺ ʧʦʣʥʦʡ ʤʦʜʝʣʠ ʚʩʝ ʝʝ ʦʙʲ-

ʝʢʪʳ (ʧʦʜʩʠʩʪʝʤʳ, ʧʨʦʮʝʩʩʳ, ʧʦʪʦʢʠ ʜʘʥʥʳʭ) ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ 

ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ. ɺʳʷʚʣʝʥʥʳʝ ʥʝʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ ʩʣʝʜʫʝʪ ʜʝʪʘʣʠ-

ʟʠʨʦʚʘʪʴ, ʚʝʨʥʫʚʰʠʩʴ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʰʘʛʠ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʩʦʛʣʘʩʦʚʘʥʥʦʡ ʤʦʜʝ-

ʣʠ ʜʣʷ ʚʩʝʭ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʥʘʢʦʧʠʪʝʣʝʡ ʜʘʥʥʳʭ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʘʚʠ-

ʣʦ ʩʦʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ: ʚʩʝ ʧʦʩʪʫʧʘʶʱʠʝ ʢʫʜʘ-ʣʠʙʦ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʯʠʪʘʥʳ, ʘ ʚʩʝ ʩʯʠʪʳʚʘʝʤʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʩʘʥʳ. 

 

2.3.4  

ʂʆʃʀʏɽʉʊɺɽʅʅʓʁ ɸʅɸʃʀɿ ɼʀɸɻʈɸʄʄ 

IDEFO ʀ DFD 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʠʘʛʨʘʤʤ IDEF0 ʠ DFD ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

¶ ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ - N; 

¶ ʫʨʦʚʝʥʴ ʜʝʢʦʤʧʦʟʠʮʠʠ ʜʠʘʛʨʘʤʤʳ ð L ; 

¶ ʯʠʩʣʦ ʩʪʨʝʣʦʢ, ʩʦʝʜʠʥʷʶʱʠʭʩʷ ʩ i-ʤ ʙʣʦʢʦʤ ʜʠʘʛʨʘʤʤʳ ð ɸi. ɼʘʥʥʳʡ 

ʥʘʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʞʜʦʡ ʜʠʘʛʨʘʤʤʝ ʤʦʜʝʣʠ. ʅʠʞʝ ʧʝʨʝ-

ʯʠʩʣʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʞʝʣʘʪʝʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʙʣʦʢʦʚ ʥʘ ʜʠʘʛʨʘʤʤʘʭ 

ʥʠʞʥʠʭ ʫʨʦʚʥʝʡ ʙʳʣʦ ʙʳ ʥʠʞʝ ʢʦʣʠʯʝʩʪʚʘ ʙʣʦʢʦʚ ʥʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʜʠʘʛʨʘʤ-

ʤʘʭ,  
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ʪ. ʝ. ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʨʦʚʥʷ ʜʝʢʦʤʧʦʟʠʮʠʠ ʫʙʳʚʘʣ ʙʳ ʢʦʵʬʬʠʮʠʝʥʪ N/L . ʇʦ ʤʝʨʝ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʤʦʜʝʣʠ ʬʫʥʢʮʠʠ ʜʦʣʞʥʳ ʫʧʨʦʱʘʪʴʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʙʣʦʢʦʚ ʜʦʣʞʥʦ ʫʙʳʚʘʪʴ. 

ɼʠʘʛʨʘʤʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʫ 

ʣʶʙʦʛʦ ʙʣʦʢʘ ʢʦʣʠʯʝʩʪʚʦ ʚʭʦʜʷʱʠʭ ʩʪʨʝʣʦʢ ʠ ʩʪʨʝʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʷʱʠʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʘʥʥʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ ʤʦʞʝʪ ʥʝ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʤʦʜʝʣʷʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʨʦʮʝʜʫʨʳ ʩʙʦʨʢʠ ʚ ʙʣʦʢ ʤʦ-

ʞʝʪ ʚʭʦʜʠʪʴ ʤʥʦʞʝʩʪʚʦ ʩʪʨʝʣʦʢ, ʦʧʠʩʳʚʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪʳ ʠʟʜʝʣʠʷ, ʘ ʚʳʭʦ-

ʜʠʪʴ ʦʜʥʘ ʩʪʨʝʣʢʘ ð ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʜʠʘʛʨʘʤʤʳ ʤʦʞʝʪ ʙʳʪʴ ʚʳ-

ʧʦʣʥʝʥʘ ʩ ʧʦʤʦɦ ʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ: 

Kb= |ä - )max(/ ii ANA |. 

ʅʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʟʥʘʯʝʥʠʝ K b ʜʣʷ ʜʠʘʛʨʘʤʤʳ ʙʳʣʦ 

ʤʠʥʠʤʘʣʴʥʳʤ. 

 

2.3.5.  

ʉʈɸɺʅʀʊɽʃʔʅʓʁ ɸʅɸʃʀɿ SADT-ʄʆɼɽʃɽʁ 

ʀ ɼʀɸɻʈɸʄʄ ʇʆʊʆʂʆɺ ɼɸʅʅʓʍ 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʦʜʠʪʩʷ 

ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ
1
: 

¶ ʘʜʝʢʚʘʪʥʦʩʪʴ ʩʨʝʜʩʪʚ ʨʝʰʘʝʤʳʤ ʟʘʜʘʯʘʤ; 

¶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ; 

¶ ʠʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ɾʎ ʇʆ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʧʨʦʮʝʩʩʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). 

                                                      
1
 ʂʘʣʘʰʷʥ ɸ.ʅ., ʂʘʣʷʥʦʝ ʊ.ʅ. ʉʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩʘ: DFD-ʪʝʭʥʦʣʦʛʠʠ. ð ʄ.: ʌʠʥʘʥ-

ʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2003 
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ɸʜʝʢʚʘʪʥʦʩʪʴ ʩʨʝʜʩʪʚ ʨʝʰʘʝʤʳʤ ʟʘʜʘʯʘʤ. ʄʦʜʝʣʠ SADT (IDEF0) ʪʨʘ-

ʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠʢʘʢʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʛʨʘ-

ʥʠʯʝʥʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ DFD ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜ SADT ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʭʦʨʦʰʦ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ʚ ʟʘʨʫʙʝʞʥʳʭ ʢʦʨʧʦʨʘʮʠʷʭ, ʧʦʵʪʦʤʫ ʦʥ ʠ ʧʨʠʥʷʪ ʚ ʉʐɸ ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚʦʛʦ. 

ʅʘʧʨʠʤʝʨ, ʚ ʄʠʥʠʩʪʝʨʩʪʚʝ ʦʙʦʨʦʥʳ ʉʐɸ ʜʝʩʷʪʢʠ ʣʝʪ ʩʫʱʝʩʪʚʫʶʪ ʯʝʪʢʠʝ 

ʜʦʣʞʥʦʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʠ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʳʝ ʞʝʩʪʢʦ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ, ʜʝʣʘʶʪ ʝʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩ. ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ SADT ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ: 

¶ ʧʦʣʥʦʪʘ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ (ʫʧʨʘʚʣʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʤʘ-

ʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ, ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ); 

¶ ʢʦʤʧʣʝʢʩʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ; ʚʦʟʤʦʞʥʦʩʪʴ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ ʜʝʪʘʣʠʟʘʮʠʠ 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʷ (ʨʘʟʜʝʣʝʥʠʝ ʠ ʩʣʠʷʥʠʝ ʩʪʨʝʣʦʢ); 

¶ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʤʝʪʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʣʫʯʝʥʠʝ ʤʦʜʝʣʝʡ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʚʠʜʘ; 

¶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʜʭʦʜʘ ʢ ʦʧʠʩʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʩʪʘʥʜʘʨʪʘʤ ISO 9000. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʥʘʯʘʣʠ ʬʦʨʤʠ-

ʨʦʚʘʪʴʩʷ ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ, ʦʥʠ ʩʣʘʙʦ ʪʠʧʠʟʠʨʦʚʘʥʳ, ʧʦʵʪʦ-

ʤʫ ʨʘʟʫʤʥʝʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʪʦʢʦʚʳʭ ʜʠʘʛʨʘʤ-

ʤʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʜʝʣʝʡ SADT ʦʪʤʝʯʘʝʪʩʷ ʨʷʜ ʥʝ-

ʜʦʩʪʘʪʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ: 

¶ ʩʣʦʞʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ (ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʝʣʦʢ); 

¶ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʨʦʚʥʝʡ ʜʝʢʦʤʧʦʟʠʮʠʠ; 

¶ ʪʨʫʜʥʦʩʪʴ ʫʚʷʟʢʠ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʝʣʷʭ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɽʩʣʠ ʞʝ ʨʝʯʴ ʠʜʝʪ ʥʝ ʦ ʩʠʩʪʝʤʘʭ ʚʦʦʙʱʝ, ʘ ʦ ʇʆ ʀʉ, ʪʦ ʟʜʝʩʴ DFD ʚʥʝ 

ʢʦʥʢʫʨʝʥʮʠʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʢʣʘʩʩ ʩʠʩʪʝʤ ʫʩʧʝʰʥʦ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʨʠ ʧʦ-
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ʤʦʱʠ DFD-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ. SADT-ʜʠʘʛʨʘʤʤʳ ʦʢʘʟʳʚʘʶʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʤʝʥʝʝ ʚʳʨʘʟʠʪʝʣʴʥʳʤʠ ʠ ʫʜʦʙʥʳʤʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʇʆ. ʊʘʢ, ʜʫʛʠ ʚ 

SADT ʞʝʩʪʢʦ ʪʠʧʠʟʠʨʦʚʘʥʳ (ʚʭʦʜ, ʚʳʭʦʜ, ʫʧʨʘʚʣʝʥʠʝ, ʤʝʭʘʥʠʟʤ). ɺ ʪʦ ʞʝ ʚʨʝ-

ʤʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʇʆ ʩʪʠʨʘʝʪʩʷ ʩʤʳʩʣʦʚʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʚʭʦʜʘʤʠ ʠ ʚʳʭʦ-

ʜʘʤʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʫʧʨʘʚʣʝʥʠʷʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʩ ʜʨʫʛʦʡ: ʚʭʦʜʳ, ʚʳʭʦ-

ʜʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ ʠ ʧʨʘʚʠʣʘʤʠ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ɸʥʘʣʠʟ ʩʠʩʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʧʨʝʦʙʨʘʟʫʶʱʠʭ, 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʳʤ ʠ ʥʝʜʚʫʩʤʳʩʣʝʥʥʳʤ. 

ɺ SADT ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚʳʨʘʟʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʀʉ. DFD ʞʝ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʦʟʜʘʚʘʣʠʩʴ ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʀʉ (ʪʦʛʜʘ ʢʘʢ SADT ð ʢʘʢ ʩʨʝʜʩʪʚʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʚʦʦʙʱʝ) ʠ 

ʠʤʝʶʪ ʙʦʣʝʝ ʙʦʛʘʪʳʡ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʪʘ-

ʢʠʭ ʩʠʩʪʝʤ (ʥʘʧʨʠʤʝʨ, ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʦʙʨʘʟʘʤʠ ʬʘʡʣʦʚ ʠʣʠ 

ʙʘʟ ʜʘʥʥʳʭ, ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ ʦʪʨʘʞʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠ-

ʩʪʝʤʳ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ). 

ʅʘʣʠʯʠʝ ʚ DFD ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʨʦʮʝʩʩʦʚ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʧʦʟʚʦʣʷʝʪ ʧʨʝ-

ʦʜʦʣʝʪʴ ʣʦʛʠʯʝʩʢʫʶ ʥʝʟʘʚʝʨʰʝʥʥʦʩʪʴ SADT (a ʠʤʝʥʥʦ, ʦʙʨʳʚ ʤʦʜʝʣʠ ʥʘ ʥʝʢʦ-

ʪʦʨʦʤ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʢʦʛʜʘ ʜʘʣʴʥʝʡʰʘʷ ʝʝ ʜʝʪʘʣʠʟʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʙʝʩʩʤʳʩʣʝʥʥʦʡ) ʠ ʧʦʩʪʨʦʠʪʴ ʧʦʣʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʘʮʠʶ ʨʘʟʨʘʙʘ-

ʪrʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. 

ɾʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ SADT, ʟʘʧʨʝʱʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ 6-7 ʙʣʦʢʦʚ 

ʥʘ ʜʠʘʛʨʘʤʤʝ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʳʥʫʞʜʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦ-

ʮʝʩʩ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʧʦʥʠʤʘʥʠʝ ʤʦʜʝʣʠ ʟʘʢʘʟʯʠʢʦʤ, ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʝ ʦʙʲ-

ʝʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʝʜʝʪ ʢ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʤʦʜʝʣʠ ʨʝʘʣʴʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʦʧʝʨʘʮʠʠ ʧʦ ʩʥʷʪʠʶ 

ʜʝʥʝʛ ʩ ʚʢʣʘʜʘ ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ ʚ ʙʘʥʢʝ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʙʦ-

ʣʝʝ ʪʨʠʜʮʘʪʠ ʪʠʧʦʚ ʪʘʢʠʭ ʚʢʣʘʜʦʚ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʝ-

ʨʘʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʜʠʥʩʪʚʝʥʥʫʶ DFD, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʙʝʟ ʠʩ-

ʢʣʶʯʝʥʠʷ ʦʧʝʨʘʮʠʠ ʠʤʝʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʚʭʦʜʳ (ʩʙʝʨʝʛʘʪʝʣʴʥʘʷ ʢʥʠʞʢʘ ʠ ʨʘʩ-

ʭʦʜʥʳʡ ʦʨʜʝʨ) ʠ ʚʳʭʦʜʳ (ʩʙʝʨʝʛʘʪʝʣʴʥʘʷ ʢʥʠʞʢʘ ʠ ʥʘʣʠʯʥʳʝ ʜʝʥʴʛʠ) ʠ ʨʘʟʣʠ-
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ʯʘʶʪʩʷ ʣʠʰʴ ʤʝʭʘʥʠʟʤʘʤʠ ʥʘʯʠʩʣʝʥʠʷ ʧʨʦʮʝʥʪʦʚ. ɽʩʣʠ ʞʝ ʧʦʧʳʪʘʪʴʩʷ ʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʪʴ ʵʪʠ ʦʧʝʨʘʮʠʠ ʧʫʪʝʤ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʧʨʠʟʥʘʢʫ (ʩʨʦʯ-

ʥʳʝ, ʧʝʥʩʠʦʥʥʳʝ, ʨʘʟʤʝʨʳ ʧʨʦʮʝʥʪʦʚ ʠ ʪ.ʧ.) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ 

SADT, ʪʦ ʧʦʣʫʯʠʪʩʷ ʢʘʢ ʤʠʥʠʤʫʤ 6 ʜʠʘʛʨʘʤʤ (ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʠ ʦʢʨʫʛʣʝʥʥʘʷ 

ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʜʨʦʙʴ 30/7), ʩʣʦʞʥʦʩʪʴ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʤʝʥʴʰʝ 

ʩʣʦʞʥʦʩʪʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʤʦʜʝʣʠʨʫʶɦ ʝʡ ʚʩʝ ʦʧʝʨʘʮʠʠ. 

ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ. ɻʣʘʚ-

ʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʣʶʙʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʩ ʤʦ-

ʜʝʣʷʤʠ ʜʨʫʛʠʭ ʪʠʧʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʝʪ ʦ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʉʦʛʣʘʩʦʚʘʥʠʝ SADT-

ʤʦʜʝʣʠ ʩ ERM ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʥʦʩʠʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, DFD ʠ ERM ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʷʚʣʷʶʪʩʷ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʚ DFD ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ERM. 

ʀʥʪʝʛʨʘʮʠʷ ʩ ʜʨʫʛʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ɾʎ ʇʆ. ɺʘʞʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦ-

ʜʝʣʠ ð ʝʝ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʤʦʜʝʣʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʮʝʩ-

ʩʘʭ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ). 

DFD ʤʦʛʫʪ ʙʳʪʴ ʣʝʛʢʦ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʤʦʜʝʣʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʀʟʚʝʩʪʝʥ ʨʷʜ ʘʣʛʦʨʠʪʤʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʝʨʘʨʭʠʠ DFD ʚ 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʦʛʠʯʥʳʡ ʠ ʙʝʟʙʦʣʝʟ-

ʥʝʥʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʬʦʨʤʘʣʴʥʳʝ ʤʝʪʦʜʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ SADT-ʜʠʘʛʨʘʤʤ ʚ ʧʨʦ-

ʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʨʝʜʩʪʚ ʩʪʨʫʢ-

ʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʟʦʙʨʘʟʠʪʝʣʥɹʳʭ 

ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʚʣʘʜʝʥʠʷ ʠʤ ʩʦ ʩʪʦʨʦʥʳ ʢʦʥʩʫʣʴʪʘʥʪʘ ʠʣʠ 

ʘʥʘʣʠʪʠʢʘ, ʛʨʘʤʦʪʥʦʩʪʴ ʚʳʨʘʞʝʥʠʷ ʩʚʦʠʭ ʤʳʩʣʝʡ ʥʘ ʷʟʳʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚ ʤʦʜʝʣʷʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʶʙʦʛʦ ʤʝʪʦʜʘ, 

ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ. 
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2.3.6.  

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɼɸʅʅʓʍ 

 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʤʦʜʝʣʠ çʩʫʱʥʦʩʪʴ ð ʩʚʷʟʴè 

ʎʝʣʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʨʘʟʨʘʙʦʪʯʠʢʘ ʩʠʩʪʝʤʳ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʬʦʨʤʝ ʦʜʥʦʡ ʤʦʜʝʣʠ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʣʦʢʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʤʦʛʫʪ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʚ ʣʶ-

ʙʫʶ ʩʠʩʪʝʤʫ ʙʘʟ ʜʘʥʥʳʭ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ (ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ) ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè (ERM). ʆʥʘ ʙʳʣʘ ʚʧʝʨʚʳʝ ʚʚʝ-

ʜʝʥʘ ʇʠʪʝʨʦʤ ʏʝʥʦʤ ʚ 1976 ʛ. ɹʘʟʦʚʳʤʠ ʧʦʥʷʪʠʷʤʠ ERM ʷʚʣʷʶʪʩʷ ʩʫʱʥʦʩʪʴ, 

ʩʚʷʟʴ ʠ ʘʪʨʠʙʫʪ. 

ʉʫʱʥʦʩʪʴ (Entity) ð ʨʝʘʣʴʥʳʡ ʣʠʙʦ ʚʦʦʙʨʘʞʘʝʤʳʡ ʦʙʲʝʢʪ, ʠʤʝʶɦ ʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʂʘʞʜʘʷ ʩʫʱʥʦʩʪʴ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʘʠʤʝʥʦʚʘʥʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʩʫʱʝʩʪʚʠ-

ʪʝʣʴʥʳʤ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʯʠʩʣʝ. ʇʨʠʤʝʨʘʤʠ ʩʫʱʥʦʩʪʝʡ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʠʝ ʢʣʘʩ-

ʩʳ ʦʙʲʝʢʪʦʚ, ʢʘʢ çʇʦʩʪʘʚʱʠʢè, çʉʦʪʨʫʜʥʠʢè, çɿʘʢʘʟè. ʂʘʞʜʘʷ ʩʫʱʥʦʩʪʴ ʚ ʤʦ-

ʜʝʣʠ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝʤ (ʨʠʩ. 2.23). 

 

ʈʠʩ. 2.23. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʫʱʥʦʩʪʠ 

 

ʆʩʥʦʚʥʦʡ (ʥʝʬʦʨʤʘʣʴʥʳʡ) ʩʧʦʩʦʙ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ ð ʵʪʦ ʧʦʠʩʢ 

ʘʙʩʪʨʘʢʮʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʬʠʟʠʯʝʩʢʠʝ ʠʣʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʦʮʝʩʩʳ ʠ 

ʩʦʙʳʪʠʷ, ʨʦʣʠ ʣʶʜʝʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʨʫʛʠʝ ʧʦʥʷʪʠʷ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʬʦʨʤʘʣʴ-

ʥʳʤ ʩʧʦʩʦʙʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʪʝʢʩʪʦʚʳʭ ʦʧʠʩʘʥʠʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʚʳʜʝʣʝʥʠʝ ʠʟ ʦʧʠʩʘʥʠʡ ʠʤʝʥ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ ʠ ʚʳʙʦʨ 

ʠʭ ʚ ʢʘʯʝʩʪʚʝ çʢʘʥʜʠʜʘʪʦʚè ʥʘ ʨʦʣʴ ʘʙʩʪʨʘʢʮʠʡ. 
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ʕʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ð ʵʪʦ ʢʦʥʢʨʝʪʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʜʘʥʥʦʡ ʩʫʱʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʵʢʟʝʤʧʣʷʨʦʤ ʩʫʱʥʦʩʪʠ çʉʦʪʨʫʜʥʠʢè ʤʦʞʝʪ ʙʳʪʴ çʉʦʪʨʫʜʥʠʢ ʀʚʘ-

ʥʦʚè. 

ʕʢʟʝʤʧʣʷʨʳ ʩʫʱʥʦʩʪʝʡ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʣʠʯʠʤʳ, ʪ.ʝ. ʩʫʱʥʦʩʪʠ ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ, ʫʥʠʢʘʣʴʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʵʪʦʡ ʩʫʱʥʦʩʪʠ. 

ʂʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʜʦʣʞʝʥ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴʩʷ ʠ ʦʪʣʠ-

ʯʘʪʴʩʷ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʫʱʥʦʩʪʠ. ʂʘʞʜʘʷ ʩʫʥɦʦʩʪʴ 

ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

¶ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ; ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʠʤʝʥʠ ʜʦʣʞʥʘ ʚʩʝʛʜʘ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʦʜʥʘ ʠ ʪʘ ʞʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷ; ʦʜʥʘ ʠ ʪʘ ʞʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʝ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʠʤʝʥʘʤ, ʝʩʣʠ ʪʦʣʴʢʦ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʩʝʚʜʦ-

ʥʠʤʘʤʠ; 

¶ ʦʙʣʘʜʘʪʴ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʘʪʨʠʙʫʪʘʤʠ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʧʨʠʥʘʜʣʝʞʘʪ 

ʩʫʱʥʦʩʪʠ, ʣʠʙʦ ʥʘʩʣʝʜʫʶʪʩʷ ʯʝʨʝʟ ʩʚʷʟʴ; 

¶ ʦʙʣʘʜʘʪʴ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʘʪʨʠʙʫʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥ-

ʪʠʬʠʮʠʨʫʶʪ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ. 

ɸʪʨʠʙʫʪ (Attribute) ð ʣʶʙʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʱʥʦʩʪʠ, ʟʥʘʯʠʤʘʷ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʢʚʘʣʠʬʠʢʘ-

ʮʠʠ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʣʠ ʚʳʨʘʞʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʫʱʥʦʩʪʠ. 

ɸʪʨʠʙʫʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʠʧ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʣʠ ʩʚʦʡʩʪʚ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ 

ʤʥʦʞʝʩʪʚʦʤ ʨʝʘʣʴʥʳʭ ʠʣʠ ʘʙʩʪʨʘʢʪʥʳʭ ʦʙʲʝʢʪʦʚ (ʣʶʜʝʡ, ʤʝʩʪ, ʩʦʙʳʪʠʡ, ʩʦʩʪʦ-

ʷʥʠʡ, ʠʜʝʡ, ʧʨʝʜʤʝʪʦʚ ʠ ʪ.ʜ.). ʕʢʟʝʤʧʣʷʨ ʘʪʨʠʙʫʪʘ ð ʵʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ ʦʪʜʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʥʦʞʝʩʪʚʘ. ʕʢʟʝʤʧʣʷʨ ʘʪʨʠʙʫʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʠʧʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʝʝ ʟʥʘʯʝʥʠʝʤ, ʥʘʟʳʚʘʝʤʳʤ ʟʥʘʯʝʥʠʝʤ ʘʪʨʠʙʫʪʘ. ɺ 

ERM ʘʪʨʠʙʫʪʳ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʩʫʱʥʦʩʪʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢ-

ʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʜʣʷ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʘʪʨʠʙʫʪʘ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʘʪʨʠʙʫʪʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʤ ʚ ʝʜʠʥ-

ʩʪʚʝʥʥʦʤ ʯʠʩʣʝ (ʚʦʟʤʦʞʥʦ, ʩ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʧʨʠʣʘʛʘʪʝʣʴʥʳʤʠ). 
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ʇʨʠʤʝʨʘʤʠ ʘʪʨʠʙʫʪʦʚ ʩʫʱʥʦʩʪʠ çʉʦʪʨʫʜʥʠʢè ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʠʝ ʘʪʨʠʙʫʪʳ, 

ʢʘʢ çʊʘʙʝʣʴʥʳʡ ʥʦʤʝʨè, çʌʘʤʠʣʠʷè, çʀʤʷè, çʆʪʯʝʩʪʚʦè, çɼʦʣʞʥʦʩʪʴè, çɿʘʨ-

ʧʣʘʪʘè ʠ ʪ.ʧ. 

ɸʪʨʠʙʫʪʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʩʫɦʥʦʩʪʴ (ʨʠʩ. 2.24). 

 

ʈʠʩ. 2.24. ʉʫʱʥʦʩʪʴ ʩ ʘʪʨʠʙʫʪʘʤʠ 

 

ɺʠʜʳ ʘʪʨʠʙʫʪʦʚ: 

¶ ʧʨʦʩʪʦʡ ð ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ; 

¶ ʩʦʩʪʘʚʥʦʡ ð ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ; 

¶ ʦʜʥʦʟʥʘʯʥʳʡ ð ʩʦʜʝʨʞʠʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ; 

¶ ʤʥʦʛʦʟʥʘʯʥʳʡ ð ʩʦʜʝʨʞʠʪ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʝʥʠʡ ʜʣʷ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ; 

¶ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ - ʤʦʞʝʪ ʠʤʝʪʴ ʧʫʩʪʦʝ (ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ) ʟʥʘʯʝʥʠʝ; 

¶ ʧʨʦʠʟʚʦʜʥʳʡ ð ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʝʥʠʝ, ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʟʥʘʯʝʥʠʷ ʩʚʷʟʘʥ-

ʥʦʛʦ ʩ ʥʠʤ ʘʪʨʠʙʫʪʘ. 

ʋʥʠʢʘʣʴʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʥʝʠʟʙʳʪʦʯʥʳʡ ʥʘʙʦʨ ʘʪʨʠ-

ʙʫʪʦʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ. ʅʝʠʟʙʳʪʦʯʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʜʘʣʝʥʠʝ ʣʶʙʦ-

ʛʦ ʘʪʨʠʙʫʪʘ ʠʟ ʫʥʠʢʘʣʴʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʥʘʨʫʰʘʝʪ ʝʛʦ ʫʥʠʢʘʣʥɹʦʩʪʴ. 

ʉʫʱʥʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʫʥʠʢʘʣʴʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦ-

ʨʦʚ, ʦʥʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ (ʨʠʩ. 2.25). 
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ʈʠʩ. 2.25. ʉʫʱʥʦʩʪʴ ʩ ʫʥʠʢʘʣʴʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

 

ʂʘʞʜʘʷ ʩʫʱʥʦʩʪʴ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʣʶʙʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ 

ʩʫʱʥʦʩʪʷʤʠ ʤʦʜʝʣʠ. ʉʚʷʟʴ (Relationship) ð ʧʦʠʤʝʥʦʚʘʥʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʤʝʞ-

ʜʫ ʜʚʫʤʷ ʩʫʱʥʦʩʪʷʤʠ, ʟʥʘʯʠʤʘʷ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ. ʉʚʷʟʴ - ʵʪʦ ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʵʢʟʝʤ-

ʧʣʷʨ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ ʘʩʩʦʮʠʠʨʦʚʘʥ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʥʫʣʝʚʳʤ) ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʵʢʟʝʤʧʣʷʨʦʚ ʚʪʦʨʦʡ ʩʫʱʥʦʩʪʠ, ʠ ʥʘʦʙʦʨʦʪ. 

ʉʪʝʧʝʥʴʶ ʩʚʷʟʠ ʥʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʫʱʥʦʩʪʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʚʟ̫ʠ. 

ʉʚʷʟʴ ʩʪʝʧʝʥʠ 2 ʥʘʟʳʚʘʝʪʩʷ ʙʠʥʘʨʥʦʡ, ʩʪʝʧʝʥʠ NðN-ʘʨʥʦʡ. ʉʚʷʟʴ, ʚ ʢʦʪʦʨʦʡ 

ʦʜʥʘ ʠ ʪʘ ʞʝ ʩʫʱʥʦʩʪʴ ʫʯʘʩʪʚʫʝʪ ʚ ʨʘʟʥʳʭ ʨʦʣʷʭ, ʥʘʟʳʚʘʝʪʩʷ ʨʝʢʫʨʩʠʚʥʦʡ, ʠʣʠ 

ʫʥʘʨʥʦʡ. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʚʷʟʠ ʧʦʢʘ-

ʟʘʥ ʥʘ ʨʠʩ. 2.26. 

 

ʈʠʩ. 2.26. ʆʙʦʟʥʘʯʝʥʠʝ ʩʫʱʥʦʩʪʝʡ ʠ ʩʚʷʟʠ 

 

ʇʘʨʳ ʯʠʩʝʣ ʥʘ ʜʠʘʛʨʘʤʤʝ ʦʪʨʘʞʘʶʪ ʜʚʝ ʚʘʞʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʷʟʠ ð 

ʤʦɦʥʦʩʪʴ ʩʚʷʟʠ (ʚʪʦʨʦʝ ʯʠʩʣʦ) ʠ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ (ʧʝʨʚʦʝ ʯʠʩʣʦ). 
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ʄʦʱʥʦʩʪʴʶ ʩʚʷʟʠ ʥʘʟʳʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦ-

ʩʪʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʜʥʠʤ ʵʢʟʝʤʧʣʷʨʦʤ ʜʘʥʥʦʡ ʩʫʱʥʦʩʪʠ. ʄʦʱ-

ʥʦʩʪʴ ʩʚʷʟʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʥʘ 1, N (ʣʶʙʦʝ ʯʠʩʣʦ) ʠ ʤʦʞʝʪ ʙʳʪʴ ʢʦʥʢʨʝʪʥʳʤ 

ʯʠʩʣʦʤ. ʄʦʱʥʦʩʪʠ ʩʚʷʟʠ ʥʘ ʨʠʩ. 2.26 ʦʟʥʘʯʘʶʪ: ʢʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʤʦʞʝʪ ʨʘʙʦ-

ʪʘʪʴ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ ʦʜʥʦʤ ʦʪʜʝʣʝ, ʘ ʚ ʢʘʞʜʦʤ ʦʪʜʝʣʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʣʶʙʦʝ 

ʯʠʩʣʦ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʂʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʫʯʘʩʪʠʷ ʵʢʟʝʤʧʣʷ-

ʨʘ ʩʫʱʥʦʩʪʠ ʚ ʩʚʷʟʠ. ʂʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ 0 (ʥʝ-

ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ð ʵʢʟʝʤʧʣʷʨ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʦʜ-

ʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʜʨʫʛʦʡ ʩʫʱʥʦʩʪʠ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʥʝ ʩʚʷ-

ʟʘʥ ʥʠ ʩ ʦʜʥʠʤ ʵʢʟʝʤʧʣʷʨʦʤ) ʠʣʠ 1 (ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ð ʵʢʟʝʤʧʣʷʨ ʦʜʥʦʡ 

ʩʫʱʥʦʩʪʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʷʟʘʥ ʥʝ ʤʝʥʝʝ ʯʝʤ ʩ ʦʜʥʠʤ ʵʢʟʝʤʧʣʷʨʦʤ ʜʨʫʛʦʡ ʩʫʱ-

ʥʦʩʪʠ). ʂʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʥʘ ʨʠʩ. 2.26 ʦʟʥʘʯʘʶʪ: ʢʘʞʜʳʡ ʩʦʪʨʫʜʥʠʢ ʦʙʷ-

ʟʘʪʝʣʴʥʦ ʨʘʙʦʪʘʝʪ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʦʪʜʝʣʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʜʝʣʘʭ ʤʦʞʝʪ ʠ ʥʝ ʙʳʪʴ 

ʩʦʪʨʫʜʥʠʢʦʚ. 

ʉʚʷʟʴ ʤʦʞʝʪ ʠʤʝʪʴ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʪʠʧʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘ-

ʯʝʥʠʷ ʤʦʱʥʦʩʪʠ): 

1. ʆʜʠʥ-ʢ-ʦʜʥʦʤʫ (ʦʙʦʟʥʘʯʘʝʪʩʷ 1:1), ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.27. 

 

ʈʠʩ. 2.27. ʉʚʷʟʴ ʪʠʧʘ 1:1 

 

2. ʆʜʠʥ-ʢʦ-ʤʥʦʛʠʤ (ʦʙʦʟʥʘʯʘʝʪʩʷ 1:ʧ), ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.26. 

3. ʄʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤ (ʦʙʦʟʥʘʯʘʝʪʩʷ m:n), ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.28. 
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ʈʠʩ. 2.28. ʉʚʷʟʴ ʪʠʧʘ min 

 

ɺʠʜʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ 

ʉʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ:  

¶ ʧʝʨʚʠʯʥʳʡ/ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ: ʩʫʱʥʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨʦʚ (ʨʠʩ. 2.29). ʆʜʠʥ ʜʦʣʞʝʥ ʷʚʣʷʪʴʩʷ ʦʩʥʦʚʥʳʤ (ʧʝʨʚʠʯʥʳʤ), ʘ 

ʜʨʫʛʠʝ ð ʘʣɹʪʝʨʥʘʪʠʚʥʳʤʠ. ʇʝʨʚʠʯʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʨʝʜʚʘʨʷʶʪʩʷ ʩʠʤʚʦ-

ʣʘʤʠ <1> ʜʣʷ ʧʝʨʚʦʛʦ ʘʣʪɹʝʨʥʘʪʠʚʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, <2> ʜʣʷ ʚʪʦʨʦʛʦ 

ʠ ʪ.ʜ. ɺ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ ʨʘʟʣʠʯʠʝ ʧʝʨʚʠʯʥʳʭ ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʦʙʳʯʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ɺ ʨʝʣʷʮʠʦʥ-

ʥʦʡ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʢʦʥʮʝʧʪʫʘʣʥɹʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ, ʧʝʨʚʠʯʥʳʝ 

ʢʣʶʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʠʭ ʢʣʶʯʝʡ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʜʝʥ-

ʪʠʬʠʢʘʪʦʨʳ ʥʝ ʢʦʧʠʨʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʥʝʰʥʠʭ ʢʣʶʯʝʡ ʚ ʜʨʫʛʠʝ ʪʘʙʣʠ-

ʮʳ; 

¶ ʧʨʦʩʪʦʡ/ʩʦʩʪʘʚʥʦʡ: ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʛʦ ʘʪʨʠʙʫʪʘ, ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʩʪʳʤ, ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʪʨʠʙʫʪʦʚ ð ʩʦʩʪʘʚʥʳʤ (ʩʤ. ʨʠʩ. 2.29); 

¶ ʘʙʩʦʣʶʪʥʳʡ/ʦʪʥʦʩʠʪʝʣʴʥʳʡ: ʝʩʣʠ ʚʩʝ ʘʪʨʠʙʫʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨ, ʧʨʠʥʘʜʣʝʞʘʪ ʩʫʱʥʦʩʪʠ, ʪʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪ-

ʥʳʤ. ɽʩʣʠ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʘʪʨʠʙʫʪʦʚ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʧʨʠʥʘʜʣʝʞʘʪ ʜʨʫ-

ʛʦʡ ʩʫʱʥʦʩʪʠ, ʪʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ. ʂʦʛʜʘ ʧʝʨʚʠʯ-

ʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ, ʩʫʱʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʟʘʚʠʩʠʤʘʷ ʩʫʱʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʝʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʟʘʚʠʩʠʪ ʦʪ ʜʨʫʛʦʡ 

ʩʫʱʥʦʩʪʠ. ɺ ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. 2.30 ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʱʥʦʩʪʠ çʉʪʨʦʢʘ-
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ʟʘʢʘʟʘè ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ. ʆʥ ʚʢʣʯʁʘʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʱʥʦʩʪʠ 

çɿʘʢʘʟè, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ 1.1. 

 

ʈʠʩ. 2.29. ʉʦʩʪʘʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

 

 
ʈʠʩ. 2.30. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

 

ʉʚʷʟʠ ʩ ʘʪʨʠʙʫʪʘʤʠ 

ʂʘʢ ʠ ʩʫʱʥʦʩʪʠ, ʩʚʷʟʠ ʤʦʛʫʪ ʠʤʝʪʴ ʘʪʨʠʙʫʪʳ. ɺ ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. 2.31 ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʦʮʝʥʢʫ ʩʪʫʜʝʥʪʘ, ʥʫʞʥʦ ʟʥʘʪʴ ʥʝ ʪʦʣʴʢʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʪʫ-

ʜʝʥʪʘ, ʥʦ ʠ ʥʦʤʝʨ ʢʫʨʩʘ. ʆʮʝʥʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʘʪʨʠʙʫʪʦʤ ʩʪʫʜʝʥʪʘ ʠʣʠ ʘʪʨʠʙʫʪʦʤ 

ʢʫʨʩʘ; ʦʥʘ ʷʚʣʷʝʪʩʷ ʘʪʨʠʙʫʪʦʤ ʦʙʝʠʭ ʵʪʠʭ ʩʫʱʥʦʩʪʝʡ. ʕʪʦ ʘʪʨʠʙʫʪ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʪʫʜʝʥʪʦʤ ʠ ʢʫʨʩʦʤ, ʢʦʪʦʨʘʷ ʚ ʧʨʠʤʝʨʝ ʥʘʟʳʚʘʝʪʩʷ çʈʝʛʠʩʪʨʘʮʠʷè. 
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ʈʠʩ. 2.31. ʉʚʷʟʴ ʩ ʘʪʨʠʙʫʪʘʤʠ 

 

ʉʚʷʟʴ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʪʠ-

ʧʦʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʵʢʟʝʤʧʣʷʨʘʤʠ 

ʩʫʱʥʦʩʪʝʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱ-

ʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʱʥʦʩʪʠ. ʊʦʯʥʦ ʪʘʢ ʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʵʢʟʝʤʧʣʷʨʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʪʨʝʙʫʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʚʷʟʠ. ʊʘʢ, ʚ 

ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. 2.31 ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʩʚʷʟʠ çʈʝʛʠʩʪʨʘʮʠʷè ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨ ʩʪʫʜʝʥʪʘ ʠ ʥʦʤʝʨ ʢʫʨʩʘ, ʧʦʩʢʦʣʴʢʫ ʚʤʝʩʪʝ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʢʨʝʪʥʳʡ 

ʵʢʟʝʤʧʣʷʨ ʩʚʷʟʠ ʩʪʫʜʝʥʪʦʚ ʠ ʢʫʨʩʦʚ. 

ʉʚʷʟʠ çʩʫʧʝʨʪʠʧ-ʧʦʜʪʠʧè 

ɺ ʩʚʷʟʠ çʩʫʧʝʨʪʠʧ-ʧʦʜʪʠʧè (ʨʠʩ. 2.32) ʦʙʱʠʝ ʘʪʨʠʙʫʪʳ ʪʠʧʘ ʦʧʨʝʜʝʣʷʁ ʪʩʷ 

ʚ ʩʫʱʥʦʩʪʠ-ʩʫʧʝʨʪʠʧʝ, ʩʫʱʥʦʩʪʴ-ʧʦʜʪʠʧ ʥʘʩʣʝʜʫʝʪ ʚʩʝ ʘʪʨʠʙʫʪʳ ʩʫʧʝʨʪʠʧʘ. 

ʕʢʟʝʤʧʣʷʨ ʧʦʜʪʠʧʘ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥ-

ʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʩʫʧʝʨʪʠʧʘ. ʇʦʜʪʠʧ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ (ʦʥ ʠʤ-

ʧʦʨʪʠʨʫʝʪ ʝʛʦ ʠʟ ʩʫʧʝʨʪʠʧʘ). 
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ʈʠʩ. 2.32. ʉʚʷʟʴ çʩʫʧʝʨʪʠʧ-ʧʦʜʪʠʧè 

 

ʇʨʠʤʝʨ ʥʦʪʘʮʠʠ ʤʦʜʝʣʠ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè ð ʤʝʪʦʜ IDEF1X 

ʄʝʪʦʜ IDEF1X, ʚʭʦʜʷʱʠʡ ʚ ʩʝʤʝʡʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ IDEF, ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʴ ʤʦʜʝʣʠ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè ʠ ʨʝʘʣʠʟʦʚʘʥ ʚ ʨʷʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 

CASE-ʩʨʝʜʩʪʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ERwin). 

ʉʫʱʥʦʩʪʴ ʚ ʤʝʪʦʜʝ IDEF1X ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, 

ʠʣʠ ʧʨʦʩʪʦ ʥʝʟʘʚʠʩʠʤʦʡ, ʝʩʣʠ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦ-

ʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʦʪʥʦʰʝʥʠʡ ʩ ʜʨʫʛʠʤʠ ʩʫʱʥʦʩʪʷ-

ʤʠ. ʉʫʱʥʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʟʘʚʠʩʠʤʦʡ ʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, ʠʣʠ ʧʨʦʩʪʦ ʟʘʚʠ-

ʩʠʤʦʡ, ʝʩʣʠ ʦʜʥʦʟʥʘʯʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʜʨʫʛʦʡ ʩʫʱʥʦʩʪʠ (ʨʠʩ. 2.33). 

ʂʘʞʜʦʡ ʩʫʱʥʦʩʪʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ ʠ ʥʦʤʝʨ, ʨʘʟʜʝʣʷʝʤʳʝ 

ʢʦʩʦʡ ʯʝʨʪʦʡ ç/è ʠ ʧʦʤʝʱʘʝʤʳʝ ʥʘʜ ʙʣʦʢʦʤ. 

ʉʚʷʟʴ ʤʦʞʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʫʢʘʟʘʥʠʷ ʤʦʱʥʦʩʪʠ 

(ʢʦʣʠʯʝʩʪʚʘ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʠ-ʧʦʪʦʤʢʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʣʷ 
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ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ-ʨʦʜʠʪʝʣʷ). ɺ IDEF1X ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʩʣʝ-

ʜʫʶʱʠʝ ʤʦʱʥʦʩʪʠ ʩʚʷʟʝʡ: 

 

ʈʠʩ. 2.33. ʅʝʟʘʚʠʩʠʤʳʝ (ʘ) ʠ ʟʘʚʠʩʠʤʳʝ (ʙ) ʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʫʱʥʦʩʪʠ 

 

¶ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ-ʨʦʜʠʪʝʣʷ ʤʦʞʝʪ ʠʤʝʪʴ ʥʫʣʴ, ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ-ʧʦʪʦʤʢʘ; 

¶ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ-ʨʦʜʠʪʝʣʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ-ʧʦʪʦʤʢʘ; 

¶ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ-ʨʦʜʠʪʝʣʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ-ʧʦʪʦʤʢʘ; 

¶ ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ-ʨʦʜʠʪʝʣʷ ʩʚʷʟʘʥ ʩ ʥʝʢʦʪʦʨʳʤ ʬʠʢʩʠʨʦʚʘʥ-

ʥʳʤ ʯʠʩʣʦʤ ʵʢʟʝʤʧʣʨ̫ʦʚ ʩʫʱʥʦʩʪʠ-ʧʦʪʦʤʢʘ. 

ɽʩʣʠ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ-ʧʦʪʦʤʢʘ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʝʡ ʩʚʟ̫ʴʶ 

ʩ ʩʫʱʥʦʩʪʴʶ-ʨʦʜʠʪʝʣʝʤ, ʪʦ ʩʚʷʟʴ ʥʘʟʳʚʘʝʪʩʷ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ð ʥʝʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ. 

ʉʚʷʟʴ ʠʟʦʙʨʘʞʘʝʪʩʷ ʣʠʥʠʝʡ, ʧʨʦʚʦʜʠʤʦʡ ʤʝʞʜʫ ʩʫʱʥʦʩʪʴʶ-ʨʦʜʠʪʝʣʝʤ ʠ 

ʩʫʱʥʦʩʪʴʶ-ʧʦʪʦʤʢʦʤ ʩ ʪʦʯʢʦʡ ʥʘ ʢʦʥʮʝ ʣʠʥʠʠ ʫ ʩʫʱʥʦʩʪʠ-ʧʦʪʦʤʢʘ (ʨʠʩ. 2.34).  
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ʈʠʩ. 2.34. ɻʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʤʦʱʥʦʩʪʠ ʩʚʷʟʠ 

 

ʄʦʱʥʦʩʪʴ ʩʚʷʟʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: N ð ʥʫʣʴ, ʦʜʠʥ 

ʠʣʠ ʙʦʣʝʝ, Z ð ʥʫʣʴ ʠʣʠ ʦʜʠʥ, ʈ ð ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʤʦʱʥʦʩʪʴ 

ʩʚʷʟʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ N. 

ʀʜʝʥʪʠʬʠʮʠʨʫʶʱʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʫʱʥʦʩʪʴʶ-ʨʦʜʠʪʝʣʝʤ ʠ ʩʫʱʥʦʩʪʴʶ-

ʧʦʪʦʤʢʦʤ ʠʟʦʙʨʘʞʘʝʪʩʷ ʩʧʣʦʰʥʦʡ ʣʠʥʠʝʡ (ʨʠʩ. 2.35). ʉʫʱʥʦʩʪʴ-ʧʦʪʦʤʦʢ ʚ 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ ʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʡ ʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʫʱʥʦʩʪʴʶ. 

ʉʫʱʥʦʩʪʴ-ʨʦʜʠʪʝʣʴ ʚ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ ʩʚʷʟʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʥʝʟʘʚʠʩʠʤʦʡ, 

ʪʘʢ ʠ ʟʘʚʠʩʠʤʦʡ ʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʫʱʥʦʩʪʴʶ (ʵʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʩʚʷʟʷʤʠ ʩ 

ʜʨʫʛʠʤʠ ʩʫʱʥʦʩʪʷʤʠ). 

 

ʈʠʩ. 2.35. ʀʜʝʥʪʠʬʠʮʠʨʫʶʱʘʷ ʩʚʷʟʴ 
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ʇʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʠʟʦʙʨʘʞʘʝʪ ʥʝʠʜʝʥʪʠʬʠʮʠʨʫʶʱʫʶ ʩʚʷʟʴ (ʨʠʩ. 2.36).  

 

ʈʠʩ. 2.36. ʅʝʠʜʝʥʪʠʬʠʮʠʨʫʶʱʘʷ ʩʚʷʟʴ 

 

ʉʫʱʥʦʩʪʴ-ʧʦʪʦʤʦʢ ʚ ʥʝʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ ʩʚʷʟʠ ʙʫʜʝʪ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʠʜʝʥ-

ʪʠʬʠʢʘʪʦʨʘ, ʝʩʣʠ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʩʫʱʥʦʩʪʴʶ-ʧʦʪʦʤʢʦʤ ʚ ʢʘʢʦʡ-ʣʠʙʦ 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ ʩʚʷʟʠ. 

ɸʪʨʠʙʫʪʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʠʤʝʥ ʚʥʫʪʨʠ ʙʣʦʢʘ ʩʫʱʥʦʩʪʠ. ɸʪ-

ʨʠʙʫʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʝʨʚʠʯʥʳʡ ʢʣʶʯ, ʨʘʟʤʝʱʘʶʪʩʷ ʥʘʚʝʨʭʫ ʩʧʠʩʢʘ ʠ ʦʪʜʝ-

ʣʷʶʪʩʷ ʦʪ ʜʨʫʛʠʭ ʘʪʨʠʙʫʪʦʚ ʛʦʨʠʟʦʥʪʘʣʥɹʦʡ ʯʝʨʪʦʡ. 

ʉʫʱʥʦʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʪʘʢʞʝ ʚʥʝʰʥʠʝ ʢʣʶʯʠ (Foreign Key), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʯʘʩʪʠ ʠʣʠ ʮʝʣʦʛʦ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʠʣʠ ʥʝʢʣʶʯʝʚʦ-

ʛʦ ʘʪʨʠʙʫʪʘ. ɺʥʝʰʥʠʡ ʢʣʶʯ ʠʟʦʙʨʘʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʤʝʱʝʥʠʷ ʚʥʫʪʨʴ ʙʣʦʢʘ 

ʩʫʱʥʦʩʪʠ ʠʤʝʥ ʘʪʨʠʙʫʪʦʚ, ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʩʣʝʜʫʶʪ ʙʫʢʚʳ FK ʚ ʩʢʦʙʢʘʭ. 
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2.4. 

 ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʓɽ ʄɽʊʆɼʓ 

ɸʅɸʃʀɿɸ ʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʇʆ 

 

ɺ ʦʩʥʦʚʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ (ʆʆʇ) ʣʝʞʠʪ ʦʙʲʝʢʪʥʘʷ 

ʜʝʢʦʤʧʦʟʠʮʠʷ, ʧʨʠ ʵʪʦʤ ʩʪʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠ-

ʥʘʭ ʦʙʲʝʢʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠ-

ʥʘʭ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʝʪ 

ʩʚʦʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʤʦʜʝʣʠʨʫʶʱʠʤ ʧʦʚʝʜʝʥʠʝ ʦʙʝ̡ʢʪʘ ʨʝʘʣʴʥʦʛʦ 

ʤʠʨʘ. 

ʇʨʦʙʣʝʤʳ, ʩʪʠʤʫʣʠʨʦʚʘʚʰʠʝ ʨʘʟʚʠʪʠʝ ʆʆʇ: 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʟʘ ʩʯʝʪ ʤʥʦ-

ʛʦʢʨʘʪʥʦʛʦ (ʧʦʚʪʦʨʥʦʛʦ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʇʆ; 

¶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʧʨʦʱʝʥʠʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥ-

ʥʳʭ ʩʠʩʪʝʤ (ʣʦʢʘʣʠʟʘʮʠʷ ʚʥʦʩʠʤʳʭ ʠʟʤʝʥʝʥʠʡ); 

¶ ʦʙʣʝʛʯʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ (ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ 

ʨʘʟʨʚrʘ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʠ ʩʪʨʫʢʪʫʨʦʡ ʇʆ). 

ʆʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ɺ ʨʘʟʜʝʣʝ çʊʝʦʨʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠè ɹʨʠʪʘʥʩʢʦʡ ʵʥʮʠʢʣʦ-

ʧʝʜʠʠ ʩʢʘʟʘʥʦ ʩʣʝʜʫʶʱʝʝ: 

çɺ ʧʦʩʪʠʞʝʥʠʠ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʣʶʜʠ ʧʦʣʴʟʫʶʪʩʷ ʪʨʝʤʷ ʤʝʪʦʜʘʤʠ, ʦʨʛʘʥʠ-

ʟʫʶʱʠʤʠ ʠʭ ʤʳʰʣʝʥʠʝ: 

(1) ʨʘʟʜʝʣʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʦʙʲʝʢʪʳ ʠ ʠʭ 

ʘʪʨʠʙʫʪʳ (ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʷʚʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦʥʷʪʠʷ ʜʝʨʝʚʘ ʠ ʝʛʦ ʚʳʩʦʪʳ ʠʣʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ); 

(2) ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʮʝʣʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʠʭ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ (ʥʘʧʨʠ-

ʤʝʨ, ʚʝʪʚʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʜʝʨʝʚʘ); 

(3) ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʚʳʜʝʣʝʥʠʝ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʣʘʩʩʘʤʠ ʦʙʲ-

ʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʢʣʘʩʩʦʤ ʚʩʝʭ ʜʝʨʝʚʴʝʚ ʠ ʢʣʘʩʩʦʤ ʚʩʝʭ ʢʘʤʥʝʡ.)è 
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ʇʦʥʷʪʠʝ çʦʙʲʝʢʪè ʚʧʝʨʚʳʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʦʢʦʣʦ 30 ʣʝʪ ʥʘʟʘʜ ʚ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʧʨʠ ʧʦʧʳʪʢʘʭ ʦʪʦʡʪʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʬʦʥ 

ʅʝʡʤʘʥʘ ʠ ʧʨʝʦʜʦʣʝʪʴ ʙʘʨʴʝʨ ʤʝʞʜʫ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʘʙʩʪʨʘʢ-

ʮʠʡ ʠ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʷ ʥʘ ʫʨʦʚʥʝ ʢʦʤʧʴʶʪʝʨʦʚ. ʉ ʦʙʝ̡ʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʪʘʢʞʝ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʦʙʲʝʢʪʥʳʡ ʧʦʜʭʦʜ ʙʳʣ ʚʥʝʩʝʥ ʦʙʲʝʢʪʥʳʤʠ ʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: Simula (1967), Smalltalk (1970-

ʝ ʛʛ.), C++ (1980-ʝ ʛʛ.) ʠ ʷʟʳʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML (1990-ʝ ʛʛ.). ʅʘ ʦʙʲʝʢʪ-

ʥʳʡ ʧʦʜʭʦʜ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʪʘʢʞʝ ʨʘʟʚʠʚʘʚʰʠʝʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʟʘʚʠʩʠʤʦ ʤʝ-

ʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʴ çʩʫʥɦʦʩʪʴ-ʩʚʷʟʴè. 

 

2.4.1.  

ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʇʆʉʊʈʆɽʅʀʗ  

ʆɹʒɽʂʊʅʆʁ ʄʆɼɽʃʀ 

 

ʂʦʥʮʝʧʪʫʘʣʴʥʦʡ ʦʩʥʦʚʦʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʝʝ ʧʦʩʪʨʦʝʥʠʷ ʷʚʣʷʶʪʩʷ
1
: 

¶ ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ (abstraction); 

¶ ʠʥʢʘʧʩʫʣʷʮʠʷ (encapsulation); 

¶ ʤʦʜʫʣʴʥʦʩʪʴ (modularity); 

¶ ʠʝʨʘʨʭʠʷ (hierarchy). 

ɸʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ð ʵʪʦ ʚʳʜʝʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ, ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪ ʝʛʦ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ 

ʛʨʘʥʠʮʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ, ʠ ʠʛʥʦʨʠʨʦ-

ʚʘʥʠʝ ʤʝʥʝʝ ʚʘʞʥʳʭ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡ. ɸʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʧʦʟʚʦ-

                                                      
1
 ɹʫʯ ɻ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʨʘʤʠ ʧʨʠʣʦʞʝʥʠʡ ʥʘ 

C++. - 2-ʝ ʠʟʜ.: ʇʝʨ. ʩ ʘʥʛʣ. - ʄ.: ɹʠʥʦʤ. - ʉʇʙ.: ʅʝʚʩʢʠʡ ʜʠʘʣʝʢʪ, 1999. 
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ʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʩʣʦʞʥʦʩʪʴʶ ʩʠʩʪʝʤʳ, ʢʦʥʮʝʥʪʨʠʨʫʷʩʴ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʩʚʦʡ-

ʩʪʚʘʭ ʦʙʲʝʢʪʘ. ɸʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʥʝʰʥʠʭ ʦʩʦʙʝʥ-

ʥʦʩʪʷʭ ʦʙʲʝʢʪʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʩʘʤʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʧʦ-

ʚʝʜʝʥʠʷ ʦʪ ʜʝʪʘʣʝʡ ʠʭ ʨʝʘʣʠʟʘʮʠʠ. ɺʳʙʦʨ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʙʦʨʘ ʘʙʩʪʨʘʢʮʠʡ ʜʣʷ 

ʟʘʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʘʚʥʫʶ ʟʘʜʘʯʫ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɸʙʩʪʨʘʢʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʠ ʪʦʯʢʠ ʟʨʝʥʠʷ ð ʪʦ, ʯʪʦ ʚʘʞʥʦ ʚ ʦʜʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʚʘʞʥʦ ʚ ʜʨʫ-

ʛʦʤ. ʆʙʲʝʢʪʳ ʠ ʢʣʘʩʩʳ ð ʦʩʥʦʚʥʳʝ ʘʙʩʪʨʘʢʮʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʀʥʢʘʧʩʫʣʷʮʠʷ ð ʬʠʟʠʯʝʩʢʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʩʚʦʡʩʪʚ ʠ ʧʦʚʝʜʝʥʠʷ ʚ ʨʘʤ-

ʢʘʭ ʝʜʠʥʩʪʚʝʥʥʦʡ ʘʙʩʪʨʘʢʮʠʠ (ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʘʢ çʯʝʨʥʳʡ ʷʱʠʢè), 

ʩʢʨʳʚʘʶʱʘʷ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʟʘ ʦʙʱʝʜʦʩʪʫʧʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ. ʀʥʢʘʧʩʫʣʷʮʠʷ 

ð ʵʪʦ ʧʨʦʮʝʩʩ ʦʪʜʝʣʝʥʠʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʘ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʭ ʝʛʦ ʫʩʪʨʦʡʩʪʚʦ ʠ ʧʦʚʝʜʝʥʠʝ. ʀʥʢʘʧʩʫʣʷʮʠʷ ʩʣʫʞʠʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʟʦʣʠʨʦʚʘʪʴ ʠʥʪʝʨʬʝʡʩ ʦʙʲʝʢʪʘ, ʦʪʨʘʞʘʶʱʠʡ ʝʛʦ ʚʥʝʰʥʝʝ ʧʦʚʝʜʝʥʠʝ, ʦʪ ʚʥʫʪ-

ʨʝʥʥʝʡ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ. ʆʙʲʝʢʪʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʳʝ 

ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʦʧʝʨʘʮʠʠ ʩʘʤʦʛʦ ʦʙʝ̡ʢʪʘ, 

ʩʢʨʳʪʳ ʦʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɸʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʠ ʠʥʢʘʧʩʫʣʷʮʠʷ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦ-

ʜʦʧʦʣʥʷʶʱʠʤʠ: ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʬʦʢʫʩʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʥʝʰʥʠʭ ʦʩʦʙʝʥʥʦ-

ʩʪʷʭ ʦʙʲʝʢʪʘ, ʘ ʠʥʢʘʧʩʫʣʮ̫ʠʷ (ʠʣʠ ʠʥʘʯʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ) ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʝʢʪʘʤ-ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʟʣʠʯʘʪʴ ʚʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʦʙʲʝʢʪʘ. 

ʇʦ-ʜʨʫʛʦʤʫ ʠʥʢʘʧʩʫʣʷʮʠʶ ʤʦʞʥʦ ʦʧʠʩʘʪʴ, ʩʢʘʟʘʚ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ ʨʘʟʜʝ-

ʣ̫ʝʪʩʷ ʥʘ ʥʝʙʦʣʴʰʠʝ ʬʨʘʛʤʝʥʪʳ ʩʚʷʟʘʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ɼʦʧʫʩʪʠʤ, ʚ 

ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʯʝʪʘ, ʪʘʢʘʷ 

ʢʘʢ ʥʦʤʝʨ ʩʯʝʪʘ, ʙʘʣʘʥʩ, ʠʤʷ ʠ ʘʜʨʝʩ ʝʛʦ ʚʣʘʜʝʣʴʮʘ, ʪʠʧ ʩʯʝʪʘ, ʥʘʯʠʩʣʷʝʤʳʝ ʥʘ 

ʥʝʛʦ ʧʨʦʮʝʥʪʳ ʠ ʜʘʪʘ ʦʪʢʨʳʪʠʷ. ʉʦ ʩʯʝʪʦʤ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʝʡ-

ʩʪʚʠʷ: ʦʪʢʨʳʪʴ, ʟʘʢʨʳʪʴ ʝʛʦ, ʧʦʣʦʞʠʪʴ ʠʣʠ ʩʥʷʪʴ ʥʝʢʦʪʦʨʫʶ ʩʫʤʤʫ ʜʝʥʝʛ, ʘ 

ʪʘʢʞʝ ʠʟʤʝʥʠʪʴ ʪʠʧ, ʚʣʘʜʝʣʴʮʘ ʠʣʠ ʘʜʨʝʩ. ɺʩʷ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʜʝʡʩʪʚʠʷ (ʧʦ-

ʚʝʜʝʥʠʝ) ʩʦʚʤʝʩʪʥʦ ʠʥʢʘʧʩʫʣʠʨʫʶʪʩʷ ʚ ʦʙʲʝʢʪ çʩʯʝʪè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʠʟʤʝ-

ʥʝʥʠʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʯʝʪʘʤʠ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʚ 

ʦʜʥʦʤ ʪʦʣʢɹʦ ʦʙʲʝʢʪʝ çʩʯʝʪè. 
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ɽʱʝ ʦʜʥʠʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʠʥʢʘʧʩʫʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦʩʣʝʜ-

ʩʪʚʠʡ ʠʟʤʝʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʚ ʩʠʩʪʝʤʫ. ʇʨʠʤʝʥʠʤ ʧʨʠʥʮʠʧ ʠʥʢʘʧʩʫʣʷʮʠʠ ʢ 

ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʝ. ɼʦʧʫʩʪʠʤ, ʫʧʨʘʚʣʝʥʠʝ ʙʘʥʢʘ ʧʦʩʪʘʥʦʚʠʣʦ, ʯʪʦ ʝʩʣʠ ʢʣʠʝʥʪ 

ʠʤʝʝʪ ʢʨʝʜʠʪʥʳʡ ʩʯʝʪ, ʪʦ ʵʪʦʪ ʢʨʝʜʠʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʦʚʝʨʜʨʘʬʪ 

ʥʘ ʝʛʦ ʩʯʝʪʝ çʜʦ ʚʦʩʪʨʝʙʦʚʘʥʠʷè. ɺ ʥʝʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʤʦʜʠʬʠʢʘ-

ʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʙʫʜʝʪ ʚʥʝʩʪʠ ʚ ʩʠʩʪʝʤʫ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʝʠʟʚʝʩʪʥʦ, ʛʜʝ ʚ ʩʠʩʪʝʤʝ ʥʘʭʦʜʷʪʩʷ ʚʩʝ 

ʦʙʨʘʱʝʥʠʷ ʢ ʬʫʥʢʮʠʠ ʩʥʷʪʠʷ ʩʦ ʩʯʝʪʘ, ʧʦʵʪʦʤʫ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʠʭ ʚʝʟʜʝ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʥʘʡʜʝʥʳ, ʥʫʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʥʠʭ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ, 

ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɽʩʣʠ ʨʘʙʦʪʘʪʴ ʪʱʘʪʝʣʴʥʦ, ʪʦ, ʚʝʨʦʷʪʥʦ, 

ʤʦʞʥʦ ʙʫʜʝʪ ʦʙʥʘʨʫʞʠʪʴ ʦʢʦʣʦ 80% ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ. ɺ 

ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʘʢʦʡ ʜʝʪʘʣʴʥʳʡ ʘʥʘ-

ʣʠʟ. ɼʦʩʪʘʪʦʯʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʛʜʝ ʠʥʢʘʧʩʫʣʠʨʦ-

ʚʘʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʚʝʜʝʥʠʝ (ʜʝʡʩʪʚʠʝ ʩʥʷʪʠʷ ʩʦ ʩʯʝʪʘ). ʇʦʩʣʝ ʝʛʦ ʣʦʢʘʣʠ-

ʟʘʮʠʠ ʦʩʪʘʝʪʩʷ ʚʥʝʩʪʠ ʪʨʝʙʫʝʤʳʝ ʧʦʧʨʘʚʢʠ ʦʜʠʥ ʨʘʟ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʦʙʲʝʢʪʝ, ʠ 

ʟʘʜʘʯʘ ʚʳʧʦʣʥʝʥʘ. 

ʀʥʢʘʧʩʫʣʷʮʠʷ ʧʦʜʦʙʥʘ ʧʦʥʷʪʠʶ ʩʦʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ (information 

hiding). ʕʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʢʨʳʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʝʪʘʣʠ ʦʙʲʝʢʪʘ ʦʪ ʚʥʝʰʥʝ-

ʛʦ ʤʠʨʘ. ɺʥʝʰʥʠʡ ʤʠʨ ʦʙʲʝʢʪʘ ð ʵʪʦ ʚʩʝ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʝʛʦ, ʚʢʣʶʯʘʷ 

ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʩʠʩʪʝʤʳ. ʉʦʢʨʳʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʦ ʞʝ ʧʨʝ-

ʠʤʫʝɦʩʪʚʦ, ʯʪʦ ʠ ʠʥʢʘʧʩʫʣʷʮʠʷ, ð ʛʠʙʢʦʩʪʴ. 

ʄʦʜʫʣʴʥʦʩʪʴ ð ʵʪʦ ʩʚʦʡʩʪʚʦ ʩʠʩʪʝʤʳ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʝ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʘ ʨʷʜ ʚʥʫʪʨʝʥʥʝ ʩʠʣʴʥʦ ʩʮʝʧʣʝʥʥʳʭ, ʥʦ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʜʩʠʩʪʝʤ (ʤʦʜʫʣʝʡ) (ʩʤ. ʧʦʜʨʘʟʜ. 2.1). ʄʦʜʫʣʴʥʦʩʪʴ ʩʥʠʞʘʝʪ 

ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʷ ʚʳʧʦʣʥʷʪʴ ʥʝʟʘʚʠʩʠʤʫʶ ʨʘʟʨʘʙʦʪʢʫ ʦʪʜʝʣʴʥʳʭ 

ʤʦʜʫʣʝʡ. ʀʥʢʘʧʩʫʣʷʮʠʷ ʠ ʤʦʜʫʣʴʥʦʩʪʴ ʩʦʟʜʘʶʪ ʙʘʨʴʝʨʳ ʤʝʞʜʫ ʘʙʩʪʨʘʢʮʠʷʤʠ. 

ʀʝʨʘʨʭʠʷ ð ʵʪʦ ʨʘʥʞʠʨʦʚʘʥʥʘʷ ʠʣʠ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʩʠʩʪʝʤʘ ʘʙʩʪʨʘʢ-

ʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʭ ʧʦ ʫʨʦʚʥʷʤ. ʆʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʪʨʫʢ-

ʪʫʨ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʣʦʞʥʳʤ ʩʠʩʪʝʤʘʤ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʘ ʢʣʘʩʩʦʚ (ʠʝʨʘʨʭʠʷ 

ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ) ʠ ʩʪʨʫʢʪʫʨʘ ʦʙʲʝʢʪʦʚ (ʠʝʨʘʨʭʠʷ ʧʦ ʩʦʩʪʘʚʫ). ʇʨʠʤʝʨʘʤʠ 
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ʠʝʨʘʨʭʠʠ ʢʣʘʩʩʦʚ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦʝ ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ (ʦʜʠʥ ʢʣʘʩʩ 

ʠʩʧʦʣʴʟʫʝʪ ʩʪʨʫʢʪʫʨʥʫʶ ʠʣʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʯʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʜʥʦʛʦ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ), ʘ ʠʝʨʘʨʭʠʠ ʦʙʲʝʢʪʦʚ ð ʘʛʨʝʛʘʮʠʷ. 

 

2.4.2.  

ʆʉʅʆɺʅʓɽ ʕʃɽʄɽʅʊʓ ʆɹʒɽʂʊʅʆʁ ʄʆɼɽʃʀ 

 

ʂ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʷʤ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ (ʵʣʝʤʝʥʪʘʤ 

ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ) ʦʪʥʦʩʷʪʩʷ: 

¶ ʦʙʲʝʢʪ; 

¶ ʢʣʘʩʩ; 

¶ ʘʪʨʠʙʫʪ; 

¶ ʦʧʝʨʘʮʠʷ; 

¶ ʧʦʣʠʤʦʨʬʠʟʤ (ʠʥʪʝʨʬʝʡʩ); 

¶ ʢʦʤʧʦʥʝʥʪ; 

¶ ʩʚʷʟʠ. 

ʆʙʲʝʢʪ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʩʷʟʘʝʤʘʷ ʩʫʱʥʦʩʪʴ (tangible entity) ð ʧʨʝʜ-

ʤʝʪ ʠʣʠ ʷʚʣʝʥʠʝ (ʧʨʦʮʝʩʩ), ʠʤʝʶʱʠʝ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʝʤʦʝ ʧʦʚʝʜʝʥʠʝ. ʆʙʲʝʢʪ 

ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʘʙʩʪʨʘʢʮʠʶ ʥʝʢʦʪʦʨʦʡ ʩʫʱʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ (ʦʙʲʝʢʪ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ) ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ (ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʦʙʲ-

ʝʢʪ). ʃʶʙʦʡ ʦʙʲʝʢʪ ʦʙʣʘʜʘʝʪ ʩʦʩʪʦʷʥʠʝʤ (state), ʧʦʚʝʜʝʥʠʝʤ (behavior) ʠ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦʩʪʴʶ (identity). 

ʉʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ð ʦʜʥʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ, ʦʥʦ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ʉʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʝʨʝʯʥʝʤ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ (ʩʪʘʪʠʯʝʩʢʠʭ) ʩʚʦʡʩʪʚ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʪʝʢʫʱʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ (ʜʠʥʘʤʠʯʝʩʢʠʤʠ) ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʩʚʦʡʩʪʚ. ʉʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʝʛʦ ʩʚʦʡʩʪʚ (ʘʪʨʠʙʫʪʦʚ) ʠ ʩʚʷʟʷʤʠ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢ-

ʪʘʤʠ. 
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ʇʦʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʨʝʘʢʮʠʶ ʥʘ ʟʘʧʨʦʩʳ ʦʪ ʜʨʫ-

ʛʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʚʝʜʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʘ ʥʘ ʜʨʫʛʠʝ ʦʙʲʝʢ-

ʪʳ, ʠʟʤʝʥʷʶʱʝʝ ʠʭ ʩʦʩʪʦʷʥʠʝ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ ʧʦʣʥʦʩʪʴʶ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʜʝʡʩʪʚʠʷʤʠ. ʇʦʚʝʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʩʦ-

ʦʙʱʝʥʠʡ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʦʙʲʝʢʪʦʤ (ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ 

ʦʙʲʝʢʪ). 

ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴʶ. ʀʥʜʠʚʠʜʫʘʣʴ-

ʥʦʩʪʴ ð ʵʪʦ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ, ʦʪʣʠʯʘʶʱʠʝ ʝʛʦ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʧʦʚʝʜʝʥʠʝ ʩʭʦʞʠʭ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʦʙʱʠʡ ʜʣʷ ʥʠʭ ʢʣʘʩʩ. 

ʊʝʨʤʠʥʳ çʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘè ʠ çʦʙʲʝʢʪè ʷʚʣʷʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ ʷʟʳʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML (ʢʦʪʦ-

ʨʳʡ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʧʦʜʨʘʟʜ. 2.5) ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.37. 

 

ʈʠʩ. 2.37. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ 

 

ʂʣʘʩʩ ð ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʦʙʱʥʦʩʪʴʶ ʩʚʦʡʩʪʚ, ʧʦ-

ʚʝʜʝʥʠʷ, ʩʚʷʟʝʡ ʠ ʩʝʤʘʥʪʠʢʠ. ʂʣʘʩʩ ʠʥʢʘʧʩʫʣʠʨʫʝʪ (ʦʙʲʝʜʠʥʷʝʪ) ʚ ʩʝʙʝ ʜʘʥ-

ʥʳʝ (ʘʪʨʠʙʫʪʳ) ʠ ʧʦʚʝʜʝʥʠʝ (ʦʧʝʨʘʮʠʠ). ʂʣʘʩʩ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤ ʦʧʨʝʜʝʣʝ-

ʥʠʝʤ ʦʙʲʝʢʪʘ ʠ ʩʣʫʞʠʪ ʚ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ. ɻʨʘʬʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʣʘʩʩʘ ʚ ʷʟʳʢʝ UML ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.38. ʂʣʘʩʩ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ 

ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʨʘʟʜʝʣʝʥʥʦʛʦ ʥʘ ʪʨʠ ʯʘʩʪʠ. ɺ ʧʝʨʚʦʡ ʩʦʜʝʨʞʠʪʩʷ ʠʤʷ 
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ʢʣʘʩʩʘ, ʚʦ ʚʪʦʨʦʡ ð ʝʛʦ ʘʪʨʠʙʫʪʳ. ɺ ʧʦʩʣʝʜʥʝʡ ʯʘʩʪʠ ʩʦʜʝʨʞʘʪʩʷ ʦʧʝʨʘʮʠʠ 

ʢʣʘʩʩʘ, ʦʪʨʘʞʘʶʱʠʝ ʝʛʦ ʧʦʚʝʜʝʥʠʝ (ʜʝʡʩʪʚʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʢʣʘʩʩʦʤ). 

ʃʶʙʦʡ ʦʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨʦʤ (instance) ʢʣʘʩʩʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩ-

ʩʦʚ ʠ ʦʙʲʝʢʪʦʚ ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 

ʈʠʩ. 2.38. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʣʘʩʩʘ 

 

ɸʪʨʠʙʫʪ ð ʧʦʠʤʝʥʦʚʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʢʣʘʩʩʘ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʜʠʘʧʘʟʦʥ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʵʢʟʝʤʧʣʷʨʳ ʜʘʥʥʦʛʦ 

ʩʚʦʡʩʪʚʘ. 

ɸʪʨʠʙʫʪ ð ʵʪʦ ʵʣʝʤʝʥʪ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʢʣʘʩʩʦʤ. ʅʘʧʨʠʤʝʨ, ʫ 

ʢʣʘʩʩʘ Company (ʂʦʤʧʘʥʠʷ) ʤʦʛʫʪ ʙʳʪʴ ʘʪʨʠʙʫʪʳ Name (ʅʘʟʚʘʥʠʝ), Address 

(ɸʜʨʝʩ) ʠ NumberOfEmployees (ʏʠʩʣʦ ʩʣʫʞʘʱʠʭ).                                                                                    

ʊʘʢ ʢʘʢ ʘʪʨʠʙʫʪʳ ʩʦʜʝʨʞʘʪʩʷ ʚʥʫʪʨʠ ʢʣʘʩʩʘ, ʦʥʠ ʩʢʨʳʪʳ ʦʪ ʜʨʫʛʠʭ ʢʣʘʩ-

ʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʫʢʘʟʘʪʴ, ʢʘʢʠʝ ʢʣʘʩʩʳ ʠʤʝʶʪ ʧʨʘʚʦ ʯʠ-

ʪʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʘʪʨʠʙʫʪʳ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʥʘʟʳʚʘʝʪʩʷ ʚʠʜʠʤʦʩʪʴʶ ʘʪʨʠʙʫʪʘ (at-

tribute visibility).  
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ʋ ʘʪʨʠʙʫʪʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʠʤʝʨʘ (ʩʤ. ʨʠʩ. 2.38). ʇʫʩʪʴ ʠʤʝʝʪʩʷ 

ʢʣʘʩʩ Employee ʩ ʘʪʨʠʙʫʪʦʤ Address ʠ ʢʣʘʩʩ Company: 

Public (ʦʙʱʠʡ, ʦʪʢʨʳʪʳʡ). ʕʪʦ ʟʥʘʯʝʥʠʝ ʚʠʜʠʤʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʘʪʨʠʙʫʪ ʙʫʜʝʪ ʚʠʜʝʥ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʢʣʘʩʩʘʤʠ. ʃʶʙʦʡ ʢʣʘʩʩ ʤʦʞʝʪ ʧʨʦʩʤʦʪ-

ʨʝʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʣʘʩʩ Company ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ Address ʢʣʘʩʩʘ Employee. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʪʘʮʠ-

ʝʡ UML ʦʙɦ ʝʤʫ ʘʪʨʠʙʫʪʫ ʧʨʝʜʰʝʩʪʚʫʝʪ ʟʥʘʢ ç+è. 

Private (ʟʘʢʨʳʪʳʡ, ʩʝʢʨʝʪʥʳʡ). ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʪʨʠʙʫʪ ʥʝ ʚʠʜʝʥ ʥʠ-

ʢʘʢʠʤ ʜʨʫʛʠʤ ʢʣʘʩʩʦʤ. ʂʣʘʩʩ Employee ʙʫʜʝʪ ʟʥʘʪʴ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ Address 

ʠ ʩʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʝʛʦ, ʥʦ ʢʣʘʩʩ Company ʥʝ ʩʤʦʞʝʪ ʝʛʦ ʥʠ ʫʚʠʜʝʪʴ, ʥʠ ʨʝʜʘʢ-

ʪʠʨʦʚʘʪʴ. ɽʩʣʠ ʵʪʦ ʧʦʥʘʜʦʙʠʪʩʷ, ʦʥ ʜʦʣʞʝʥ ʧʦʧʨʦʩʠʪʴ ʢʣʘʩʩ Employee ʧʨʦ-

ʩʤʦʪʨʝʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʘʪʨʠʙʫʪʘ, ʯʪʦ ʦʙʳʯʥʦ ʜʝʣʘʝʪʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʦʙʱʠʭ ʦʧʝʨʘʮʠʡ. ɿʘʢʨʳʪʳʡ ʘʪʨʠʙʫʪ ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ ç-è ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʥʦʪʘʮʠʝʡ UML. 

Protected (ʟʘʱʠʱʝʥʥʳʡ). ʊʘʢʦʡ ʘʪʨʠʙʫʪ ʜʦʩʪʫʧʝʥ ʪʦʣʴʢʦ ʩʘʤʦʤʫ ʢʣʘʩʩʫ ʠ 

ʝʛʦ ʧʦʪʦʤʢʘʤ ʚ ʠʝʨʘʨʭʠʠ ʥʘʩʣʝʜʦʚʘʥʠʷ. ɼʦʧʫʩʪʠʤ, ʠʤʝʝʪʩʷ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ð ʩ ʧʦʯʘʩʦʚʦʡ ʦʧʣʘʪʦʡ ʠ ʥʘ ʦʢʣʘʜʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʦʤʢʘʤʠ 

ʢʣʘʩʩʘ Employee ʙʫʜʫʪ ʜʚʘ ʢʣʘʩʩʘ ð HourlyEmp ʠ SalariedEmp. ɿʘʱʠʱʝʥʥʳʡ 

ʘʪʨʠʙʫʪ Address ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʠʣʠ ʠʟʤʝʥʠʪʴ ʠʟ ʢʣʘʩʩʦʚ Employee, Hour-

lyEmp ʠ SalariedEmp, ʥʦ ʥʝ ʠʟ ʢʣʘʩʩʘ Company. ʅʦʪʘʮʠʷ UML ʜʣʷ ʟʘʱʠʱʝʥʥʦʛʦ 

ʘʪʨʠʙʫʪʘ ð ʵʪʦ ʟʥʘʢ ç#è. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʘʪʨʠʙʫʪʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʝʣʘʪʴ ʟʘʢʨʳʪʳʤʠ ʠʣʠ ʟʘʱʠʱʝʥ-

ʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʫʜʘʝʪʩʷ ʠʟʙʝʞʘʪʴ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ ʠʟʤʝʥʷʝʪ-

ʩʷ ʚʩʝʤʠ ʢʣʘʩʩʘʤʠ ʩʠʩʪʝʤʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʣʦʛʠʢʘ ʠʟʤʝʥʝʥʠʷ ʘʪʨʠʙʫʪʘ ʙʫʜʝʪ ʟʘ-

ʢʣʁʯʝʥʘ ʚ ʪʦʤ ʞʝ ʢʣʘʩʩʝ, ʯʪʦ ʠ ʩʘʤ ʵʪʦʪ ʘʪʨʠʙʫʪ. 

ʆʧʨʝʜʝʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʜʨʫʛʦʡ ʩ ʮʝʣʴʶ ʚʳʟʚʘʪʴ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʝʘʢʮʠʶ ʥʘʟʳʚʘʝʪʩʷ ʦʧʝʨʘʮʠʝʡ. ʆʧʝʨʘʮʠʷ ð ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ 

ʫʩʣʫʛʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʟʘʧʨʦʩʠʪʴ ʫ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ. 
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ʆʧʝʨʘʮʠʠ ʦʪʨʘʞʘʶʪ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʘ. ʆʧʝʨʘʮʠʷ-ʟʘʧʨʦʩ ʥʝ ʠʟʤʝʥʷʝʪ ʩʦ-

ʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ. ʆʧʝʨʘʮʠʷ-ʢʦʤʘʥʜʘ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ. ʈʝ-

ʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʦʙʲʝʢʪʥʳʭ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʥʘʜ ʜʘʥʥʳʤ ʦʙʲʝʢʪʦʤ, ʥʘʟʳʚʘʶʪʩʷ ʤʝʪʦ-

ʜʘʤʠ ʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʣʘʩʩʘ. 

ʆʧʝʨʘʮʠʠ ʨʝʘʣʠʟʫʶʪ ʩʚʷʟʘʥʥʦʝ ʩ ʢʣʘʩʩʦʤ ʧʦʚʝʜʝʥʠʝ (ʠʥʘʯʝ ʛʦʚʦʨʷ, ʨʝʘʣʠ-

ʟʫʁ ʪ ʦʙʷʟʘʥʥʦʩʪʠ ʢʣʘʩʩʘ ð responsibilities). ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʦʙʷʟʘʥʥʦʩʪʠ 

ʢʣʘʩʩʘ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ. 

ɿʥʘʥʠʝ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʪʨʠʙʫʪʘʤʠ ʢʣʘʩʩʘ): 

¶ ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʘʥʥʳʭ ʠʣʠ ʚʳʯʠʩʣʷʝʤʳʭ ʚʝʣʠʯʠʥʘʭ; 

¶ ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʷʟʘʥʥʳʭ ʦʙʲʝʢʪʘʭ. ɼʝʡʩʪʚʠʝ (ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʝ-

ʨʘʮʠʤ̫ʠ ʢʣʘʩʩʘ): 

¶ ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪʚʠʡ ʩʘʤʠʤ ʦʙʲʝʢʪʦʤ; 

¶ ʠʥʠʮʠʘʮʠʷ ʜʝʡʩʪʚʠʡ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ; 

¶ ʢʦʦʨʜʠʥʘʮʠʷ ʜʝʡʩʪʚʠʡ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. 

ʆʧʝʨʘʮʠʷ ʚʢʣʶʯʘʝʪ ʪʨʠ ʯʘʩʪʠ ð ʠʤʷ, ʧʘʨʘʤʝʪʨʳ ʠ ʪʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʇʘʨʘʤʝʪʨʳ ð ʵʪʦ ʘʨʛʫʤʝʥʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʦʧʝʨʘʮʠʝʡ çʥʘ ʚʭʦʜʝè. ʊʠʧ 

ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʟʫʣʴʪʘʪʫ ʜʝʡʩʪʚʠʷ ʦʧʝʨʘʮʠʠ. 

ɺ ʷʟʳʢʝ UML ʦʧʝʨʘʮʠʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʫʶ ʥʦʪʘʮʠʶ:  

ʀʤʷ ʆʧʝʨʘʮʠʠ (ʘʨʛʫʤʝʥʪ1: ʪʠʧ ʜʘʥʥʳʭ ʘʨʛʫʤʝʥʪʘ1, ʘʨʛʫʤʝʥʪ2: ʪʠʧ 

ʜʘʥʥʳʭ ʘʨʛʫʤʝʥʪʘ2,...): ʪʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ ʦʧʝʨʘʮʠʡ. 

¶ ʆʧʝʨʘʮʠʠ ʨʝʘʣʠʟʘʮʠʠ (implementor operations) ʨʝʘʣʠʟʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʬʫʥʢʮʠʠ (ʧʨʦʮʝʜʫʨʳ). ʊʘʢʠʝ ʦʧʝʨʘʮʠʠ ʚʳʷʚʣʷʶʪʩʷ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʜʠʘ-

ʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ UML. 

¶ ʆʧʝʨʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ (manager operations) ʫʧʨʘʚʣʷʶʪ ʩʦʟʜʘʥʠʝʤ ʠ ʫʥʠ-

ʯʪʦʞʝʥʠʝʤ ʦʙʲʝʢʪʦʚ. ɺ ʵʪʫ ʢʘʪʝʛʦʨʠʶ ʧʦʧʘʜʘʶʪ ʢʦʥʩʪʨʫʢʪʦʨʳ ʠ ʜʝ-

ʩʪʨʫʢʪʦʨʳ ʢʣʘʩʩʦʚ. 
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¶ ɸʪʨʠʙʫʪʳ ʦʙʳʯʥʦ ʙʳʚʘʶʪ ʟʘʢʨʳʪʳʤʠ ʠʣʠ ʟʘʱʠʱʝʥʥʳʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʜʨʫʛʠʝ ʢʣʘʩʩʳ ʠʥʦʛʜʘ ʜʦʣʞʥʳ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʣʠ ʠʟʤʝʥʷʪʴ ʠʭ ʟʥʘʯʝʥʠʷ. 

ɼʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʦʧʝʨʘʮʠʠ ʜʦʩʪʫʧʘ (access operations). 

¶ ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ (helper operations) ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ ʢʣʘʩ-

ʩʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʝʤʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʝʛʦ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʥʦ ʦ ʢʦ-

ʪʦʨʳʭ ʜʨʫʛʠʝ ʢʣʘʩʩʳ ʥʝ ʜʦʣʞʥʳ ʥʠʯʝʛʦ ʟʥʘʪʴ. ʕʪʦ ʟʘʢʨʳʪʳʝ ʠ ʟʘʱʠʱʝʥ-

ʥʳʝ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ. 

ʇʦʥʷʪʠʝ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ, ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʣʘʩʩʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʤʫ ʪʠʧʫ. 

ʇʦʣʠʤʦʨʬʠʟʤ ð ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʩʢʨʳʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʨʝ-

ʘʣʠʟʘʮʠʡ ʧʦʜ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙɦ ʠʤ ʠʥʪʝʨʬʝʡʩʦʤ. 

ʀʥʪʝʨʬʝʡʩ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʘʙʦʨ ʫʩʣʫʛ ʢʣʘʩ-

ʩʘ ʠʣʠ ʢʦʤʧʦʥʝʥʪʘ. ʀʥʪʝʨʬʝʡʩ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ, ʚʩʝ ʝʛʦ 

ʦʧʝʨʘʮʠʠ ʠʤʝʶʪ ʦʪʢʨʳʪʫʶ ʚʠʜʠʤʦʩʪʴ 

ʇʦʣʠʤʦʨʬʠʟʤ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʥʘʩʣʝʜʦʚʘʥʠʝʤ. ʅʘʩʣʝʜʦʚʘʥʠʝ ʦʟʥʘʯʘʝʪ ʧʦ-

ʩʪʨʦʝʥʠʝ ʥʦʚʳʭ ʢʣʘʩʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʦʙʘʚʣʝʥʠʷ 

ʠʣʠ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ (ʘʪʨʠʙʫʪʦʚ) ʠ ʧʦʚʝʜʝʥʠʷ (ʦʧʝʨʘʮʠʡ). 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʟʥʘʯʘʣʴʥʦ ʩʪʨʦʠʪʩʷ ʩ ʫʯʝʪʦʤ ʝʝ ʵʚʦ-

ʣʁʮʠʠ. ʅʘʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʣʠʤʦʨʬʠʟʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʦʚʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʣʘʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʩʦʟʜʘʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ʢʣʘʩʩʦʚ ð 

ʧʦʪʦʤʢʦʚ ʙʘʟʦʚʳʭ ʢʣʘʩʩʦʚ. ʇʦʪʦʤʢʠ ʥʘʩʣʝʜʫʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʜʠʪʝʣʴʩʢʠʭ 

ʢʣʘʩʩʦʚ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠ ʜʦʙʘʚʣʷʶʪ ʧʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ 

ʢʣʘʩʩʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʘʜʘʶʪʩʷ ʪʦʣʴʢʦ ʨʘʟʣʠʯʠʷ ʠʣʠ ʫʪʦʯʥʝʥʠʷ, ʚ ʦʛʨʦʤʥʦʡ 

ʩʪʝʧʝʥʠ ʵʢʦʥʦʤʠʪ ʚʨʝʤʷ ʠ ʫʩʠʣʠʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʬʠ-

ʢʘʮʠʡ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

ʂʦʤʧʦʥʝʥʪ ð ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʘʷ ʠ ʟʘʤʝʱʘʝʤʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, 

ʚʳʧʦʣʥʷʶʱʘʷ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ ʚ ʢʦʥʪʝʢʩʪʝ ʟʘʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫ-

ʨʳ. ʂʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʥʦʡ ʘʙ-

ʩʪʨʘʢʮʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ:                            
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¶ ʢʦʤʧʦʥʝʥʪʦʤ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ; 

¶ ʢʦʤʧʦʥʝʥʪʦʤ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ (run time); 

¶ ʠʩʧʦʣʥʷʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. 

ʂʦʤʧʦʥʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʥʘʙʦʨʘ ʠʥʪʝʨʬʝʡʩʦʚ. 

ʄʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʩʚʷʟʝʡ. 

ʂ ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ ʩʚʷʟʝʡ ʦʪʥʦʩʷʪʩʷ ʩʚʷʟʠ ʘʩʩʦʮʠʘʮʠʠ, ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʦʙʦʙʱʝ-

ʥʠʷ. 

ɸʩʩʦʮʠʘʮʠʷ (association) ð ʵʪʦ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ɽʝ 

ʠʟʦʙʨʘʞʘʶʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ ʚ ʚʠʜʝ ʦʙʳʢʥʦʚʝʥʥʦʡ ʣʠʥʠʠ (ʨʠʩ. 2.39). ɸʩ-

ʩʦʮʠʘʮʠʷ ʦʪʨʘʞʘʝʪ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʟ̫ʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. 

 

ʈʠʩ. 2.39. ɸʩʩʦʮʠʘʮʠʷ 

 

ɸʛʨʝʛʘʮʠʷ (aggregation) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʫ ʘʩʩʦʮʠʘʮʠʠ ð ʙʦʣʝʝ 

ʩʠʣʴʥʳʡ ʪʠʧ ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʣʳʤ (ʩʦʩʪʘʚʥʳʤ) ʦʙʲʝʢʪʦʤ ʠ ʝʛʦ ʯʘʩʪʷʤʠ (ʢʦʤʧʦ-

ʥʝʥʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ). 

ʉʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʚʦʟʤʦʞʥʳʭ ʩʝʤʘʥʪʠʢʠ ʜʣʷ ʘʛʨʝʛʘʮʠʠ: 

1) ʘʛʨʝʛʘʮʠʷ ʪʠʧʘ çɹʝʟʨʘʟʜʝʣʴʥʦ ʦʙʣʘʜʘʝʪè; 

2) ʘʛʨʝʛʘʮʠʷ ʪʠʧʘ çʆʙʣʘʜʘʝʪè; 

3) ʘʛʨʝʛʘʮʠʷ ʪʠʧʘ çɺʢʣʶʯʘʝʪè; 

4) ʘʛʨʝʛʘʮʠʷ ʪʠʧʘ çʋʯʘʩʪʥʠʢè. 

ɸʛʨʝʛʘʮʠʷ ʪʠʧʘ çɹʝʟʨʘʟʜʝʣʴʥʦ ʦʙʣʘʜʘʝʪè ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʣʝʜʫʶʱʝʝ: 

¶ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʠʭ ʩʦʩʪʘʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʫʩʪʘʥʦʚ-

ʣʝʥʦ ʦʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʩʫʱʝʩʪʚʦʚʘʥʠʶ (ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʜʘʣʝ-

ʥʠʝ ʩʦʩʪʘʚʥʦʛʦ ʦʙʲʝʢʪʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʥʠʟ ʧʦ ʠʝʨʘʨʭʠʠ ʦʪʥʦʰʝʥʠʷ, 

ʪʘʢ ʯʪʦ ʩʚʷʟʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʥʳʝ ʦʙʲʝʢʪʳ ʪʘʢʞʝ ʫʜʘʣʷʶʪʩʷ); 
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¶ ʘʛʨʝʛʘʮʠʷ ʪʨʘʥʟʠʪʠʚʥʘ (ʝʩʣʠ ʦʙʲʝʢʪ ʉ1 ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʙʲʝʢʪʘ ɺ1, ʘ 

B1 ð ʯʘʩʪʴʶ ɸ1, ʪʦʛʜʘ ʉ1 ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ɸ1); 

¶ ʘʛʨʝʛʘʮʠʷ ʘʩʠʤʤʝʪʨʠʯʥʘ (ʥʝʨʝʬʣʝʢʩʠʚʥʘ) (ʝʩʣʠ ʦʙʲʝʢʪ ɺ1 ʷʚʣʷʝʪʩʷ ʯʘ-

ʩʪʴʶ ʦʙʲʝʢʪʘ ɸ1, ʪʦ ʦʙʲʝʢʪ A1 ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ɺ1); 

¶ ʘʛʨʝʛʘʮʠʷ ʩʪʘʮʠʦʥʘʨʥʘ (ʝʩʣʠ ʦʙʲʝʢʪ ɺ1 ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʦʙʲʝʢʪʘ A1, ʪʦ 

ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʯʘʩʪʴʶ ʦʙʲʝʢʪʘ Ai  (i 1̧)). 

ɸʛʨʝʛʘʮʠʷ ʪʠʧʘ çʆʙʣʘʜʘʝʪè ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʝʨʚʳʝ ʪʨʠ ʩʚʦʡʩʪʚʘ ʘʛʨʝʛʘʮʠʠ 

çɹʝʟʨʘʟʜʝʣʴʥʦ ʦʙʣʘʜʘʝʪè, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦ ʩʫʱʝʩʪʚʦʚʘʥʠʶ; 

¶ ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ; 

¶ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ. 

ɸʛʨʝʛʘʮʠʷ ʪʠʧʘ çɺʢʣʶʯʘʝʪè ʩʣʘʙʝʝ, ʯʝʤ ʘʛʨʝʛʘʮʠʷ ʪʠʧʘ çʆʙʣʘʜʘʝʪè, ʦʥʘ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʨʘʥʟʠʪʠʚʥʦʩʪʴ ʠ ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʴ. 

ɸʛʨʝʛʘʮʠʷ ʪʠʧʘ çʋʯʘʩʪʥʠʢè ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʛʨʫʧ-

ʧʠʨʦʚʘʥʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʦʙʲʝʢʪʦʚ ð ʛʨʫʧʧʠʨʦʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝ ʜʝʣʘʝʪʩʷ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʡʩʪʚʘ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦ ʩʫʱʝʩʪʚʦʚʘʥʠʶ, ʪʨʘʥ-

ʟʠʪʠʚʥʦʩʪʠ, ʘʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʠʣʠ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ. ʂʦʤʧʦʥʝʥʪʥʳʡ ʦʙʲʝʢʪ ʚ ʘʛ-

ʨʝʛʘʮʠʠ ʪʠʧʘ çʋʯʘʩʪʥʠʢè ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʥʘʜʣʝʞʘʪʴ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦ-

ʤʫ ʩʦʩʪʘʚʥʦʤʫ ʦʙʲʝʢʪʫ. 

ʗʟʳʢ UML ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʘʛʨʝʛʘʮʠʠ. ʉʠʣʴʥʘʷ 

ʬʦʨʤʘ ʘʛʨʝʛʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚ UML ʢʦʤʧʦʟʠʮʠʝʡ. ɺ ʢʦʤʧʦʟʠʮʠʠ ʩʦʩʪʘʚʥʦʡ ʦʙʲ-

ʝʢʪ ʤʦʞʝʪ ʬʠʟʠʯʝʩʢʠ ʩʦʜʝʨʞʘʪʴ ʢʦʤʧʦʥʝʥʪʥʳʝ ʦʙʲʝʢʪʳ. ʂʦʤʧʦʥʝʥʪʥʳʡ ʦʙʲʝʢʪ 

ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦʤʫ ʩʦʩʪʘʚʥʦʤʫ ʦʙʝ̡ʢʪʫ. ʂʦʤʧʦʟʠʮʠʷ ʷʟʳʢʘ 

UML ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʛʨʝʛʘʮʠʷʤ ʪʠʧʘ çɹʝʟʨʘʟ-

ʜʝʣʴʥʦ ʦʙʣʘʜʘʝʪè ʠ çʆʙʣʘʜʘʝʪè. 

ʉʣʘʙʘʷ ʬʦʨʤʘ ʘʛʨʝʛʘʮʠʠ ʚ UML ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʩʪʦ ʘʛʨʝʛʘʮʠʝʡ. ʇʨʠ ʵʪʦʤ 

ʩʦʩʪʘʚʥʦʡ ʦʙʲʝʢʪ ʬʠʟʠʯʝʩʢʠ ʥʝ ʩʦʜʝʨʞʠʪ ʢʦʤʧʦʥʝʥʪʥʳʡ ʦʙʲʝʢʪ. ʆʜʠʥ ʢʦʤʧʦ-

ʥʝʥʪʥʳʡ ʦʙʲʝʢʪ ʤʦʞʝʪ ʦʙʣʘʜʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʚʷʟʷʤʠ ʘʩʩʦʮʠʘʮʠʠ ʠʣʠ ʘʛʨʝʛʘ-

ʮʠʠ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʘʛʨʝʛʘʮʠʷ ʚ ʷʟʳʢʝ UML ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʛʨʝʛʘʮʠʷʤ ʪʠʧʘ 

çɺʢʣʶʯʘʝʪè ʠ çʋʯʘʩʪʥʠʢè. 
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ɸʛʨʝʛʘʮʠʷ ʠʟʦʙʨʘʞʘʝʪʩʷ ʣʠʥʠʝʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʩ ʨʦʤʙʦʤ ʥʘ ʩʪʦʨʦʥʝ ʮʝ-

ʣʦʛʦ ʦʙʲʝʢʪʘ (ʨʠʩ. 2.40). ʉʧʣʦʰʥʦʡ ʨʦʤʙ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʧʦʟʠʮʠʶ (ʨʠʩ. 2.41). 

 
 

ʈʠʩ. 2.40 ɸʛʨʝʛʘʮʠʷ 

 

 
ʈʠʩ 2.41. ʂʦʤʧʦʟʠʮʠʷ 

 

ʍʦʪʷ ʩʚʷʟʠ ʘʩʩʦʮʠʘʮʠʠ ʠ ʘʛʨʝʛʘʮʠʠ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʯʘʩʪʦ 

ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʛʘʮʠʠ (ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ). ɽʩʣʠ ʚʚʝʜʝʥʦ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, ʪʦ ʜʦʙʘʚʣʷʝʪʩʷ 

ʩʪʨʝʣʢʘ ʥʘ ʢʦʥʮʝ ʩʚʷʟʠ. ʅʘʧʨʘʚʣʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʟʫʯʘʷ ʩʦ-

ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ɽʩʣʠ ʚʩʝ ʩʦʦʙʱʝʥʠʷ ʥʘ ʥʠʭ ʦʪʧʨʘʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʦʜ-

ʥʠʤ ʢʣʘʩʩʦʤ ʠ ʧʨʠʥʠʤʘʶʪʩʷ ʪʦʣʴʢʦ ʜʨʫʛʠʤ ʢʣʘʩʩʦʤ, ʥʦ ʥʝ ʥʘʦʙʦʨʦʪ, ʤʝʞʜʫ 

ʵʪʠʤʠ ʢʣʘʩʩʘʤʠ ʠʤʝʝʪ ʤʝʩʪʦ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʩʚʷʟʴ. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʦ ʩʦʦʙ-

ʱʝʥʠʝ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʦʙʨʘʪʥʫʶ ʩʪʦʨʦʥʫ, ʘʩʩʦʮʠʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʜʚʫʥʘʧʨʘʚ-

ʣʝʥʥʦʡ. 

ɸʩʩʦʮʠʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʬʣʝʢʩʠʚʥʳʤʠ. ʈʝʬʣʝʢʩʠʚʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ, ʯʪʦ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ 

ʵʪʦʛʦ ʞʝ ʢʣʘʩʩʘ. 

ʉʚʷʟʠ ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʠʤʝʥ ʩʚʷʟʝʡ ʠʣʠ ʨʦʣʝʚʳʭ ʠʤʝʥ. ʀʤʷ 

ʩʚʷʟʠ ð ʵʪʦ ʦʙʳʯʥʦ ʛʣʘʛʦʣ ʠʣʠ ʛʣʘʛʦʣʴʥʘʷ ʬʨʘʟʘ, ʦʧʠʩʳʚʘʶʱʘʷ, ʟʘʯʝʤ ʦʥʘ 

ʥʫʞʥʘ. ʅʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʢʣʘʩʩʦʤ Person (ʯʝʣʦʚʝʢ) ʠ ʢʣʘʩʩʦʤ Company (ʢʦʤʧʘ-

ʥʠʷ) ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʘʩʩʦʮʠʘʮʠʷ. ɽʩʣʠ ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʢʦʤ ʢʦʤ-

ʧʘʥʠʠ, ʘʩʩʦʮʠʘʮʠʶ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çemploysè (ʥʘʥʠʤʘʝʪ) (ʩʤ. ʨʠʩ. 2.39). 
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ʀʤʝʥʘ ʫ ʩʚʷʟʝʡ ʦʧʨʝʜʝʣʷʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. ʆʙʳʯʥʦ ʵʪʦ ʜʝʣʘʶʪ, ʝʩʣʠ ʧʨʠ-

ʯʠʥʘ ʩʦʟʜʘʥʠʷ ʩʚʷʟʠ ʥʝ ʦʯʝʚʠʜʥʘ. ʀʤʷ ʧʦʢʘʟʳʚʘʶʪ ʦʢʦʣʦ ʣʠʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʩʚʟ̫ʠ. 

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʨʦʣʠ, ʢʦʪʦʨʫʶ ʠʛʨʘʝʪ ʢʘʞʜʳʡ ʢʣʘʩʩ ʚ ʩʚʷʟʷʭ ʘʩʩʦʮʠʘʮʠʠ 

ʠʣʠ ʘʛʨʝʛʘʮʠʠ, ʧʨʠʤʝʥʷʶʪ ʨʦʣʝʚʳʝ ʠʤʝʥʘ (ʨʠʩ. 2.42). ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʧʨʠʤʝʨʫ ʩ 

ʢʣʘʩʩʘʤʠ Person ʠ Company, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʣʘʩʩ Person ʠʛʨʘʝʪ ʨʦʣʴ ʩʦ-

ʪʨʫʜʥʠʢʘ ʢʣʘʩʩʘ Company. ʈʦʣʝʚʳʝ ʠʤʝʥʘ ð ʵʪʦ ʦʙʳʯʥʦ ʠʤʝʥʘ ʩʫʱʝʩʪʚʠʪʝʣʴ-

ʥʳʝ ʠʣʠ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʠʭ ʬʨʘʟʳ, ʠʭ ʧʦʢʘʟʳʚʘʶʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʷʜʦʤ ʩ ʢʣʘʩ-

ʩʦʤ, ʠʛʨʘʶʱʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʦʣʴ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʣʴʟʫʶʪʩʷ ʠʣʠ ʨʦʣʝʚʳʤ 

ʠʤʝʥʝʤ, ʠʣʠ ʠʤʝʥʝʤ ʩʚʷʟʠ, ʥʦ ʥʝ ʦʙʦʠʤʠ ʩʨʘʟʫ. ʂʘʢ ʠ ʠʤʝʥʘ ʩʚʷʟʝʡ, ʨʦʣʝʚʳʝ 

ʠʤʝʥʘ ʥʝ ʦʙʷʟʘʪʝʣʥɹʳ, ʠʭ ʜʘʶʪ, ʪʦʣʴʢʦ ʝʩʣʠ ʩʤʳʩʣ ʩʚʷʟʠ ʥʝ ʦʯʝʚʠʜʝʥ. 

 

ʈʠʩ 2.42. ʈʦʣʝʚʳʝ ʠʤʝʥʘ 

 

ʄʦʱʥʦʩʪʴ (multiplicity) ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʤʥʦʛʦ ʦʙʲʝʢʪʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʩʚʷ-

ʟʠ. ʄʦʱʥʦʩʪʴ ð ʵʪʦ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ ʦʜʥʦʛʦ ʢʣʘʩʩʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʜʥʠʤ ʦʙʲʝʢ-

ʪʦʤ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ. ʇʦʥʷʪʠʝ ʤʦʱʥʦʩʪʠ ʩʚʷʟʠ ʚ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ ʘʥʘʣʦʛʠʯʥʦ 

ʧʦʥʷʪʠ̫ ʤ ʤʦʱʥʦʩʪʠ ʠ ʢʣʘʩʩʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʩʚʷʟʠ ʚ ʤʦʜʝʣʠ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè 

(ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʤʦʱʥʦʩʪʠ ʥʘ ʜʠʘʛʨʘʤʤʝ). ɼʣʷ ʢʘʞ-

ʜʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ ʤʦʱʥʦʩʪʠ ð ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʘʞʜʦʤ 

ʢʦʥʮʝ ʩʚʷʟʠ. 

ɺ ʷʟʳʢʝ UML ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʥʦʪʘʮʠʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ. 

ɿʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ 
 

ʄʦʱʥʦʩʪʴ ɿʥʘʯʝʥʠʝ 

*  ʄʥʦʛʦ 

0  ʅʫʣʴ 

1 ʆʜʠʥ 

0..* ʅʫʣʴ ʠʣʠ ʙʦʣʴʰʝ 

1..* ʆʜʠʥ ʠʣʠ ʙʦʣʴʰʝ 
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0..1 ʅʫʣʴ ʠʣʠ ʦʜʠʥ 

1..1 ʈʦʚʥʦ ʦʜʠʥ 

 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʢʫʨʩʦʚ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʣʘʩʩʳ Course (ʫʯʝʙʥʳʡ ʢʫʨʩ) ʠ Student (ʩʪʫʜʝʥʪ). ʄʝʞʜʫ 

ʥʠʤʠ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ, ʦʟʥʘʯʘʶʱʘʷ ʧʦʩʝʱʝʥʠʝ ʢʫʨʩʦʚ ʩʪʫʜʝʥʪʘʤʠ. ɽʩʣʠ ʦʜʠʥ 

ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʧʦʩʝʱʘʪʴ ʦʪ ʥʫʣʷ ʜʦ ʯʝʪʳʨʝʭ ʢʫʨʩʦʚ, ʘ ʥʘ ʦʜʥʦʤ ʢʫʨʩʝ ʤʦʛʫʪ ʟʘ-

ʥʠʤʘʪʴʩʷ ʦʪ 10 ʜʦ 20 ʩʪʫʜʝʥʪʦʚ, ʪʦ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ ʵʪʦ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 2.43). 

 

ʈʠʩ 2.43. ʄʦʱʥʦʩʪʴ ʩʚʷʟʠ 

 

ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʘʩʩʦʮʠʘʮʠʠ ʷʚʣʷʝʪʩʷ ʘʩʩʦʮʠʘʮʠʷ-ʢʣʘʩʩ (Association 

class), ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʢʘʢ ʩʚʦʡʩʪʚʘʤʠ ʢʣʘʩʩʘ, ʪʘʢ ʠ ʩʚʦʡʩʪʚʘʤʠ ʘʩʩʦʮʠʘʮʠʠ. 

ɸʩʩʦʮʠʘʮʠʷ-ʢʣʘʩʩ ð ʵʪʦ ʤʝʩʪʦ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʘʩʩʦʮʠʘʮʠʠ ʘʪʨʠ-

ʙʫʪʳ ʠ ʦʧʝʨʘʮʠʠ. ʕʢʟʝʤʧʣʷʨʘʤʠ ʘʩʩʦʮʠʘʮʠʠ-ʢʣʘʩʩʘ ʷʚʣʷʶʪʩʷ ʩʚʷʟʠ, ʫ ʢʦʪʦʨʳʭ 

ʝʩʪʴ ʥʝ ʪʦʣɹʢʦ ʩʩʳʣʢʠ ʥʘ ʦʙʲʝʢʪʳ, ʥʦ ʠ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ. ɸʩʩʦʮʠʘʮʠʷ-ʢʣʘʩʩ 

ʧʦʜʦʙʥʘ ʩʚʷʟʠ ʩ ʘʪʨʠʙʫʪʘʤʠ ʚ ʤʦʜʝʣʠ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè. 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʠʤʝʶʪʩʷ ʜʚʘ ʢʣʘʩʩʘ, Student ʠ Course, ʠ ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʜʦʙʘʚʠʪʴ ʘʪʨʠʙʫʪ Grade (ʦʮʝʥʢʘ). ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʚ ʢʘ-

ʢʦʡ ʢʣʘʩʩ ʥʘʜʦ ʝʛʦ ʜʦʙʘʚʠʪʴ. ɽʩʣʠ ʧʦʤʝʩʪʠʪʴ ʝʛʦ ʚʥʫʪʨʠ ʢʣʘʩʩʘ Student, ʪʦ ʧʨʠ-

ʜʝʪʩʷ ʚʚʦʜʠʪʴ ʝʛʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʩʝʱʘʝʤʦʛʦ ʩʪʫʜʝʥʪʦʤ ʢʫʨʩʘ, ʯʪʦ ʩʣʠʰʢʦʤ 

ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʪ ʨʘʟʤʝʨ ʵʪʦʛʦ ʢʣʘʩʩʘ. ɽʩʣʠ ʞʝ ʧʦʤʝʩʪʠʪʴ ʝʛʦ ʚʥʫʪʨʠ ʢʣʘʩʩʘ 

Course, ʪʦ ʧʨʠʜʝʪʩʷ ʟʘʜʘʚʘʪʴ ʝʛʦ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʩʝʱʘʶʱʝʛʦ ʵʪʦʪ ʢʫʨʩ ʩʪʫʜʝʥʪʘ. 

ʏʪʦʙʳ ʨʝʰʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʘʩʩʦʮʠʘʮʠʶ-ʢʣʘʩʩ. ɺ ʵʪʦʪ 

ʢʣʘʩʩ ʩʣʝʜʫʝʪ ʧʦʤʝʩʪʠʪʴ ʘʪʨʠʙʫʪ Grade, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʩʚʷʟʠ ʤʝʞʜʫ ʢʫʨʩʦʤ ʠ 

ʩʪʫʜʝʥʪʦʤ. ʅʦʪʘʮʠʷ UML ʜʣʷ ʘʩʩʦʮʠʘʮʠʠ-ʢʣʘʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.44. 
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ʈʠʩ 2.44. ɸʩʩʦʮʠʘʮʠʷ-ʢʣʘʩʩ 

 

ɸʩʩʦʮʠʘʮʠʷ-ʢʣʘʩʩ ʦʧʨʝʜʝʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦ-

ʪʦʨʦʤʫ ʜʚʫʤ ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʘʩʩʦʮʠʘʮʠʠ ʦʙʲʝʢʪʘʤ ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʪʦʣʴʢʦ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʘʩʩʦʮʠʘʮʠʠ-ʢʣʘʩʩʘ. ɼʠʘʛʨʘʤʤʘ ʥʘ ʨʠʩ. 2.44 ʥʝ ʜʦʧʫʩʢʘ-

ʝʪ, ʯʪʦʙʳ ʩʪʫʜʝʥʪ ʤʦʛ ʧʦʣʫʯʘʪʴ ʧʦ ʢʫʨʩʫ ʙʦʣʝʝ ʯʝʤ ʦʜʥʫ ʦʮʝʥʢʫ. ɽʩʣʠ ʥʝʦʙʭʦ-

ʜʠʤʦ, ʯʪʦʙʳ ʪʘʢʦʝ ʜʦʧʫʩʢʘʣʦʩʴ, ʪʦ ʘʩʩʦʮʠʘʮʠʶ-ʢʣʘʩʩ Grade ʩʣʝʜʫʝʪ ʧʨʝʦʙʨʘʟʦ-

ʚʘʪʴ ʚ ʦʙʳʯʥʳʡ ʢʣʘʩʩ, ʩʚʷʟʘʥʥʳʡ ʘʩʩʦʮʠʘʮʠʷʤʠ ʩ ʢʣʘʩʩʘʤʠ Student ʠ Course. 

ɿʘʚʠʩʠʤʦʩʪʴ (dependency) ð ʩʚʷʟʴ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʤʝʥʪʘʤʠ ʤʦʜʝʣʠ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʠʟʤʝʥʝʥʠʷ ʚ ʩʧʝʮʠʬʠʢʘʮʠʠ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ 

ʠʟʤʝʥʝʥʠʷ ʚ ʜʨʫʛʦʤ ʵʣʝʤʝʥʪʝ. ɿʘʚʠʩʠʤʦʩʪʴ ð ʩʣʘʙʘʷ ʬʦʨʤʘ ʩʚʷʟʠ ʤʝʞʜʫ ʢʣʠ-

ʝʥʪʦʤ ʠ ʩʝʨʚʝʨʦʤ (ʢʣʠʝʥʪ ʟʘʚʠʩʠʪ ʦʪ ʩʝʨʚʝʨʘ ʠ ʥʝ ʠʤʝʝʪ ʟʥʘʥʠʡ ʦ ʩʝʨʚʝʨʝ). ɿʘ-

ʚʠʩʠʤʦʩʪʴ ʠʟʦʙʨʘʞʘʝʪʩʷ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪ ʢʣʠʝʥʪʘ ʢ ʩʝʨʚʝ-

ʨʫ (ʨʠʩ. 2.45). 

 

ʈʠʩ 2.45. ɿʘʚʠʩʠʤʦʩʪʴ 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʤʝʥʪʘʤʠ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟ-

ʤʝʥʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʛʫʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʠʟʤʝʥʝʥʠʷ ʚ 

ʜʨʫʛʦʤ. ʇʨʠʯʠʥʳ ʜʣʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ: ʦʜʠʥ ʢʣʘʩʩ 

ʧʦʩʳʣʘʝʪ ʩʦʦʙʱʝʥʠʝ ʜʨʫʛʦʤʫ; ʦʜʠʥ ʢʣʘʩʩ ʚʢʣʶʯʘʝʪ ʯʘʩʪʴ ʜʘʥʥʳʭ ʜʨʫʛʦʛʦ ʢʣʘʩ-
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ʩʘ; ʦʜʠʥ ʢʣʘʩʩ ʠʩʧʦʣʴʟʫʝʪ ʜʨʫʛʦʡ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʦʧʝʨʘʮʠʠ. ɽʩʣʠ ʢʣʘʩʩ 

ʤʝʥʷʝʪ ʩʚʦʡ ʠʥʪʝʨʬʝʡʩ, ʪʦ ʣʶʙʦʝ ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʥ ʧʦʩʳʣʘʝʪ, ʤʦʞʝʪ ʫʪʨʘ-

ʪʠʪʴ ʩʚʦʶ ʩʠʣʫ. 

ʆʙʦʙʱʝʥʠʝ (generalization) ð ʩʚʷʟʴ çʪʠʧ-ʧʦʜʪʠʧè ʨʝʘʣʠʟʫʝʪ ʤʝʭʘʥʠʟʤ 

ʥʘʩʣʝʜʦʚʘʥʠʷ (inheritance). ɹʦʣʴʰʠʥʩʪʚʦ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʦʥʮʝʧʮʠʶ ʥʘʩʣʝʜʦʚʘʥʠʷ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʦʜ-

ʥʦʤʫ ʢʣʘʩʩʫ ʥʘʩʣʝʜʦʚʘʪʴ ʚʩʝ ʘʪʨʠʙʫʪʳ, ʦʧʝʨʘʮʠʠ ʠ ʩʚʷʟʠ ʜʨʫʛʦʛʦ. ɺ ʷʟʳʢʝ UML 

ʩʚ̫ʟʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʥʘʟʳʚʘʶʪ ʦʙʦʙʱʝʥʠʷʤʠ ʠ ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʩʪʨʝʣʦʢ ʦʪ 

ʢʣʘʩʩʘ-ʧʦʪʦʤʢʘ ʢ ʢʣʘʩʩʫ-ʧʨʝʜʢʫ (ʨʠʩ. 2.46). 

 
 

ʈʠʩ 2.46. ʆʙʦʙʱʝʥʠʝ 

 

ʆʙʱʠʝ ʘʪʨʠʙʫʪʳ, ʦʧʝʨʘʮʠʠ ʠ/ʠʣʠ ʩʚʷʟʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ 

ʠʝʨʘʨʭʠʠ. 

ʇʦʤʠʤʦ ʥʘʩʣʝʜʫʝʤʳʭ, ʢʘʞʜʳʡ ʧʦʜʢʣʘʩʩ ʠʤʝʝʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʫʥʠʢʘʣʴ-

ʥʳʝ ʘʪʨʠʙʫʪʳ, ʦʧʝʨʘʮʠʠ ʠ ʩʚʷʟʠ. 
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2.5.  

ʋʅʀʌʀʎʀʈʆɺɸʅʅʓʁ ʗɿʓʂ  

ʄʆɼɽʃʀʈʆɺɸʅʀʗ UML  

 

ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML
1
 (Unified Modeling Lan-

guage) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʟʳʢ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ. UML ʩʦʜʝʨ-

ʞʠʪ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʜʠʘʛʨʘʤʤ ʠ ʥʦʪʘʮʠʡ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʠʜʦʚ. 

UML ð ʵʪʦ ʧʨʝʝʤʥʠʢ ʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʤʝʪʦʜʦʚ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʷʚʠʣʠʩʴ ʚ ʢʦʥʮʝ 1980-

ʭ ʠ ʥʘʯʘʣʝ 1990-ʭ ʛʦʜʦʚ. ʉʦʟʜʘʥʠʝ UML ʬʘʢʪʠʯʝʩʢʠ ʥʘʯʘʣʦʩʴ ʚ ʢʦʥʮʝ 1994 ʛ., 

ʢʦʛʜʘ ɻʨʘʜʠ ɹʫʯ ʠ ɼʞʝʡʤʩ ʈʘʤʙʦ ʥʘʯʘʣʠ ʨʘʙʦʪʫ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ ʠʭ ʤʝʪʦʜʦʚ 

Booch ʠ ʆʄʊ (Object Modeling Technique) ʧʦʜ ʵʛʠʜʦʡ ʢʦʤʧʘʥʠʠ Rational Soft-

ware. ʂ ʢʦʥʮʫ 1995 ʛ. ʦʥʠ ʩʦʟʜʘʣʠ ʧʝʨʚʫʶ ʩʧʝʮʠʬʠʢʘʮʠʶ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʤʝʪʦ-

ʜʘ, ʥʘʟʚʘʥʥʦʛʦ ʠʤʠ Unified Method, ʚʝʨʩʠʷ 0.8. ʊʦʛʜʘ ʞʝ ʚ 1995 ʛ. ʢ ʥʠʤ ʧʨʠʩʦ-

ʝʜʠʥʠʣʩʷ ʩʦʟʜʘʪʝʣʴ ʤʝʪʦʜʘ OOSE (Object-Oriented Software Engineering) ʀʚʘʨ 

ʗʢʦʙʩʦʥ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, UML ʷʚʣʷʝʪʩʷ ʧʨʤ̫ʳʤ ʦʙʲʝʜʠʥʝʥʠʝʤ ʠ ʫʥʠʬʠʢʘʮʠʝʡ 

ʤʝʪʦʜʦʚ ɹʫʯʘ, ʈʘʤʙʦ ʠ ʗʢʦʙʩʦʥʘ, ʦʜʥʘʢʦ ʜʦʧʦʣʥʷʝʪ ʠʭ ʥʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ɻʣʘʚʥʳʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ UML ʙʳʣʠ ʩʣʝʜʫʶʱʠʝ ʮʝʣʠ: 

¶ ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʛʦʪʦʚʳʡ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʳʨʘʟʠʪʝʣʴʥʳʡ 

ʷʟʳʢ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʦʩʤʳʩʣʝʥʥʳʝ ʤʦʜʝʣʠ ʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʤʠ; 

¶ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʤʝʭʘʥʠʟʤʳ ʨʘʩʰʠʨʷʝʤʦʩʪʠ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʜʣʷ ʨʘʩʰʠ-

ʨʝʥʠʷ ʙʘʟʦʚʳʭ ʢʦʥʮʝʧʮʠʡ; 

¶ ʦʙʝʩʧʝʯʠʪʴ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ; 

                                                      
1
 ʌʘʫʣʝʨ ʄ., ʉʢʦʪʪ ʂ. UML ʚ ʢʨʘʪʢʦʤ ʠʟʣʦʞʝʥʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʷʟʳʢʘ 

ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʇʝʨ. ʩ ʘʥʛʣ. ð ʄ.: ʄʠʨ, 1999. 
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¶ ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʘʣʴʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʪʦʛʦ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ (ʷʟʳʢ ʜʦʣʞʝʥ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʦʯʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʧʦʥʠʤʘ-

ʥʠʷ, ʙʝʟ ʣʠʥhʝʛʦ ʬʦʨʤʘʣʠʟʤʘ); 

¶ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʦʩʪ ʨʳʥʢʘ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴ-

ʥʳʭ ʩʨʝʜʩʪʚ; 

¶ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʣʫʯʰʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ. 

UML ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʧʨʦʚʦʜʠʤʦʤ OMG (Object 

Management Group) ð ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʷʪ ʚ ʢʘʯʝʩʪʚʝ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʦʣʫʯʠʣ ʰʠʨʦʢʫʶ ʧʦʜʜʝʨʞʢʫ ʚ ʠʥʜʫ-

ʩʪʨʠʠ ʇʆ. UML ʧʨʠʥʷʪ ʥʘ ʚʦʦʨʫʞʝʥʠʝ ʧʦʯʪʠ ʚʩʝʤʠ ʢʨʫʧʥʝʡʰʠʤʠ ʢʦʤʧʘʥʠʷʤʠ 

ð ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʇʆ (Microsoft, IBM, Hewlett-Packard, Oracle, Sybase ʠ ʜʨ.). 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʯʪʠ ʚʩʝ ʤʠʨʦʚʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ CASE-ʩʨʝʜʩʪʚ, ʧʦʤʠʤʦ IBM Ra-

tional  

Software, ʧʦʜʜʝʨʞʠʚʘʶʪ UML ʚ ʩʚʦʠʭ ʧʨʦʜʫʢʪʘʭ (Together (Borland), Paradigm 

Plus (Computer Associates), System Architect (Popkin Software), Microsoft Visual 

Modeler ʠ ʜʨ.). ʇʦʣʥʦʝ ʦʧʠʩʘʥʠʝ UML ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʘʭ 

http://www.omg.org ʠ http://www.rational.com. 

ʉʪʘʥʜʘʨʪ UML ʚʝʨʩʠʠ 1.1, ʧʨʠʥʷʪʳʡ OMG ʚ 1997 ʛ., ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶ-

ʱʠʡ ʥʘʙʦʨ ʜʠʘʛʨʘʤʤ: 

¶ ʉʪʨʫʢʪʫʨʥʳʝ (structural) ʤʦʜʝʣʠ: 

ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ (class diagrams) - ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʣʘʩʩʦʚ ʩʠʩʪʝʤʳ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ; ʜʠʘʛʨʘʤʤʳ ʢʦʤʧʦʥʝʥʪʦʚ (component di-

agrams) ð ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʝʨʘʨʭʠʠ ʢʦʤʧʦʥʝʥʪʦʚ (ʧʦʜʩʠʩʪʝʤ) ʩʠʩʪʝʤʳ;  

ʜʠʘʛʨʘʤʤʳ ʨʘʟʤʝʱʝʥʠʷ (deployment diagrams) ð ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʠʟʠʯʝ-

ʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ. 

¶ ʄʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ (behavioral): 

ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use case diagrams) ð ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʝ; ʜʠʘ-

ʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (interaction diagrams):  

http://www.omg.org/
http://www.rational.com/
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ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (sequence diagrams) ʠ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʜʠʘʛʨʘʤ-

ʤʳ (collaboration diagrams) ð ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷ-

ʤʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ;  

ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ (statechart diagrams) ð ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʦʙ̡ʝʢʪʦʚ ʩʠʩʪʝʤʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ; 

ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ (activity diagrams) ð ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʩʠʩʪʝʤʳ ʚ ʨʘʤʢʘʭ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʣʠ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝ-

ʥʠʷ. 

2.5.1.  

ɼʀɸɻʈɸʄʄʓ ɺɸʈʀɸʅʊʆɺ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

 

ʀʜʝʷ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʚʠʜʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ (use case) ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ 1986 ʛ. ʀʚʘʨʦʤ ʗʢʦʙʩʦʥʦʤ. ʕʪʘ ʠʜʝʷ ʙʳ-

ʣʘ ʧʨʠʟʥʘʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʠ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʦʜʦʙʨʝʥʠʝ. ɺʧʦʩʣʝʜʩʪʚʠʠ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʚʘ-

ʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʦʧʠʩʘʥʠʷ ʚʥʝʩ ɸʣʠʩʪʝʨ ʂʦʙʝʨʥ
1
. 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

(ʪʨʘʥʟʘʢʮʠʡ), ʚʳʧʦʣʥʷʝʤʳʭ ʩʠʩʪʝʤʦʡ ʚ ʦʪʚʝʪ ʥʘ ʩʦʙʳʪʠʝ, ʠʥʠʮʠʠʨʫʝʤʦʝ ʥʝʢʦ-

ʪʦʨʳʤ ʚʥʝʰʥʠʤ ʦʙʲʝʢʪʦʤ (ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ). ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠ-

ʩʳʚʘʝʪ ʪʠʧʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʠʩʪʝʤʦʡ ʠ ʦʪʨʘʞʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʧʨʦʩʪʝʡ-

ʰʝʤ ʩʣʫʯʘʝ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʩʫʞʜʝʥʠʷ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʝʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʥ ʭʦʪʝʣ ʙʳ ʨʝʘʣʠʟʦʚʘʪʴ, ʠʣʠ ʮʝʣʝʡ, ʢʦʪʦ-

ʨʳʝ ʦʥ ʧʨʝʩʣʝʜʫʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ (actor) ð ʵʪʦ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʛʨʘʝʪ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʩʪʝʤʝ. ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʦʣʠ, ʘ ʥʝ ʢʦʥ-

ʢʨʝʪʥʳʭ ʣʶʜʝʡ ʠʣʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʨʘʙʦʪ.  

                                                      
1
 ʂʦʙʝʨʥ ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʘʤ.: ʇʝʨ. ʩ 

ʘʥʛʣ. - ʄ.: ʃʆʈʀ, 2002 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥʠ ʠʟʦʙʨʘʞʘʶʪʩʷ 

ʚ ʚʠʜʝ ʩʪʠʣʠʟʦʚʘʥʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʬʠʛʫʨʦʢ, ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʤʦʞʝʪ ʪʘʢʞʝ 

ʙʪrʴ ʚʥʝʰʥʝʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʘ ʥʝʢʦʪʦʨʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ð ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʠʩʪʝ-

ʤʳ, ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ ʜʘʥʥʦʡ, ʠ ʚʨʝʤʷ. ɺʨʝʤʷ ʩʪʘʥʦʚʠʪʩʷ 

ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ, ʝʩʣʠ ʦʪ ʥʝʛʦ ʟʘʚʠʩʠʪ ʟʘʧʫʩʢ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʙʳʪʠʡ ʚ ʩʠʩʪʝ-

ʤʝ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʨʠʩ. 2.47 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʪʘʢʦʡ ʜʠʘ-

ʛʨʘʤʤʳ ʜʣʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

ʈʠʩ. 2.47. ʇʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʅʘ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʯʝʣʦʚʝʯʝʩʢʠʝ ʬʠʛʫʨʢʠ ʦʙʦʟʥʘʯʘʶʪ ʜʝʡʩʪʚʫʶʱʠʭ 

ʣʠʮ, ʦʚʘʣʳ ð ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʣʠʥʠʠ ʠ ʩʪʨʝʣʢʠ ð ʨʘʟʣʠʯʥʳʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʠ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ 

ʧʦʢʘʟʘʥʳ ʜʚʘ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮʘ: ʢʣʠʝʥʪ ʠ ʢʨʝʜʠʪʥʘʷ ʩʠʩʪʝʤʘ. ʉʫʱʝʩʪʚʫʝʪ 

ʪʘʢʞʝ ʰʝʩʪʴ ʦʩʥʦʚʥʳʭ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʦʡ: ʧʝʨʝ-



 208 

ʚʝʩʪʠ ʜʝʥʴʛʠ, ʩʜʝʣʘʪʴ ʚʢʣʘʜ, ʩʥʷʪʴ ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘ, ʧʨʦʩʤʦʪʨʝʪʴ ʙʘʣʘʥʩ, ʠʟʤʝ-

ʥʠʪʴ PIN-ʢʦʜ ʠ ʩʜʝʣʘʪʴ ʧʣʘʪʝʞ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ. ʆʥʘ ʦʪʨʘʞʘʝʪ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘ-

ʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʵʪʦ ʬʫʥʢʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩʠʩʪʝʤʦʡ, ʘ ʜʝʡʩʪʚʫʶʱʠʝ 

ʣʠʮʘ ð ʵʪʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ (stakeholders) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʟʜʘʚʘʝʤʦʡ 

ʩʠʩʪʝʤʝ. ʊʘʢʠʝ ʜʠʘʛʨʘʤʤʳ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢʠʝ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʠʥʠʮʠʠʨʫʶʪ 

ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʟ ʥʠʭ ʪʘʢʞʝ ʚʠʜʥʦ, ʢʦʛʜʘ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʧʦʣʫʯʘ-

ʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʘʚʣʝʥʥʘʷ ʦʪ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʢ ʜʝʡʩʪʚʫʶʱʝʤʫ ʣʠʮʫ ʩʪʨʝʣʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʫʶ  ʠʥʬʦʨʤʘʮʠʶ,  ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʜʝʣʘʪʴ ʧʣʘʪʝʞè ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʂʨʝ-

ʜʠʪʥʦʡ ʩʠʩʪʝʤʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʧʣʘʪʝ ʧʦ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʦʯʢʝ. 

ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʤʦʛʫʪ ʠʛʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʨʦʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʘʨʠʘʥ-

ʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʘʤʠ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʚ ʥʝʤ ʫʯʘʩʪʚʦʚʘʪʴ. ɿʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʨʦʣʝʡ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʝʛʦ ʩʚʷʟʠ. 

ʎʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ 

ʬʫʥʢʮʠʦʥʘʣʥɹʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʝʣʴʥʦ ʧʨʦʩʪʳʤʠ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʠʘʛʨʘʤʤ ʚʘʨʠʘʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʫʞʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ: 

¶ ʅʝ ʤʦʜʝʣʠʨʫʡʪʝ ʩʚʷʟʠ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʩʬʝʨʳ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʪʘʢʞʝ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʝʝ ʢʦʤʧʝʪʝʥʮʠʠ. 

¶ ʅʝ ʩʦʝʜʠʥʷʡʪʝ ʩʪʨʝʣʢʦʡ ʜʚʘ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. 

ɼʠʘʛʨʘʤʤʳ ʜʘʥʥʦʛʦ ʪʠʧʘ ʦʧʠʩʳʚʘʶʪ ʪʦʣʴʢʦ ʩʘʤʠ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʘ ʥʝ ʧʦʨʷʜʦʢ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʨʷʜʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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¶ ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʠʮʠʠʨʦʚʘʥ ʜʝʡʩʪʚʫʶʱʠʤ 

ʣʠʮʦʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝʛʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʨʝʣʢʘ, ʥʘʯʠʥʘʶʱʘʷʩʷ ʥʘ 

ʜʝʡʩʪʚʫʶʱʝʤ ʣʠʮʝ ʠ ʟʘʢʘʥʯʠʚʘʶɦ ʘʷʩʷ ʥʘ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʍʦʨʦʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʫ-

ʞʘʪ ʚʥʝʰʥʠʝ ʩʦʙʳʪʠʷ. ʉʣʝʜʫʝʪ ʥʘʯʘʪʴ ʩ ʧʝʨʝʯʠʩʣʝʥʠʷ ʚʩʝʭ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʭʦ-

ʜʷʱʠʭ ʚʦ ʚʥʝʰʥʝʤ ʤʠʨʝ, ʥʘ ʢʦʪʦʨʳʝ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʨʝʘʛʠ-

ʨʦʚʘʪʴ. ʂʘʢʦʝ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʝ ʩʦʙʳʪʠʝ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʨʝʘʢʮʠʶ ʩʠ-

ʩʪʝʤʳ, ʥʝ ʪʨʝʙʫʶɦ ʫʶ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʚʳʟʚʘʪʴ 

ʯʠʩʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʨʝʘʢʮʠʶ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʩʦʙʳʪʠʡ, ʧʘ ʢʦʪʦʨʳʝ ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʝʘʛʠʨʦʚʘʪʴ, ʧʦʤʦʛʘʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʦʙʱʠʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ. ʆʜʥʘʢʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʩʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʢ ʨʠʩʦʚʘʥʠʶ ʜʠʘʛʨʘʤʤ. ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʝ ʜʝʪʘʣʠ. ʕʪʠ ʜʝʪʘʣʠ ʦʧʠ-

ʩʳʚʘʁ ʪʩʷ ʚ ʜʦʢʫʤʝʥʪʝ, ʥʘʟʳʚʘʝʤʦʤ çʩʮʝʥʘʨʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʠʣʠ 

çʧʦʪʦʢ ʩʦʙʳʪʠʡè (flow of events). ʎʝʣʴʶ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ʷʚʣʷʝʪʩʷ ʧʦʜʨʦʙʥʦʝ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʩ ʩʠʩʪʝʤʦʡ, 

ʨʝʘʣʠʟʫʝʤʦʛʦ ʚ ʨʘʤʢʘʭ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʧʦʪʦʢʝ ʩʦʙʳʪʠʡ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʧʠʩʘʥʦ ʚʩʝ, ʯʪʦ ʩʣʫʞʠʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʟʘʧʨʦʩʦʚ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ. 

ʍʦʪʷ ʧʦʪʦʢ ʩʦʙʳʪʠʡ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʜʨʦʙʥʦ, ʦʥ ʪʘʢʞʝ ʥʝ ʜʦʣʞʝʥ ʟʘʚʠʩʝʪʴ 

ʦʪ ʨʝʘʣʠʟʘʮʠʠ. ʎʝʣʴ - ʦʧʠʩʘʪʴ, ʯʪʦ ʙʫʜʝʪ ʜʝʣʘʪʴ ʩʠʩʪʝʤʘ, ʘ ʥʝ ʢʘʢ ʦʥʘ ʙʫʜʝʪ ʜʝ-

ʣʘʪʴ ʵʪʦ. ʆʙʳʯʥʦ ʦʧʠʩʘʥʠʝ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ʚʢʣʯʁʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ: 

¶ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ; 

¶ ʧʨʝʜʫʩʣʦʚʠʷ (pre-conditions); 

¶ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ; 

¶ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʪʦʢʠ ʩʦʙʳʪʠʡ; 

¶ ʧʦʩʪʫʩʣʦʚʠʷ (post-conditions); 

¶ ʨʘʩʰʠʨʝʥʠʷ (extensions). 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʘʩʩʤʦʪʨʠʤ ʵʪʠ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ.  
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ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʢʨʘʪʢʦʝ 

ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʚ ʥʝʤ ʧʨʦʠʩʭʦʜʠʪ. ʅʘʧʨʠʤʝʨ, ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʇʝʨʝ-

ʚʝʩʪʠ ʜʝʥʴʛʠè ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʠʩʘʥʠʝ. 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʇʝʨʝʚʝʩʪʠ ʜʝʥʴʛʠè ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʫ ʠʣʠ 

ʩʣʫʞʘʱʝʤʫ ʙʘʥʢʘ ʧʝʨʝʚʦʜʠʪʴ ʜʝʥʴʛʠ ʩ ʦʜʥʦʛʦ ʩʯʝʪʘ ʜʦ ʚʦʩʪʨʝʙʦʚʘʥʠʷ ʠʣʠ 

ʩʙʝʨʝʛʘʪʝʣʴʥʦʛʦ ʩʯʝʪʘ ʥʘ ʜʨʫʛʦʡ. 

ʇʨʝʜʫʩʣʦʚʠʷ. ʇʨʝʜʫʩʣʦʚʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ - ʵʪʦ ʪʘʢʠʝ ʫʩʣʦʚʠʷ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ, ʧʨʝʞʜʝ ʯʝʤ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʯʥʝʪ 

ʚrʧʦʣʥʷʪʴʩʷ ʩʘʤ. ʅʘʧʨʠʤʝʨ, ʪʘʢʠʤ ʫʩʣʦʚʠʝʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʠʝ ʜʨʫʛʦʛʦ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʥʘʣʠʯʠʝ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʘʚ ʜʦʩʪʫʧʘ, ʪʨʝʙʫʝʤʳʭ 

ʜʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ. ʅʝ ʫ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʚʘʶʪ ʧʨʝʜʫʩʣʦʚʠʷ. 

ʈʘʥʝʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʯʪʦ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʜʦʣʞʥʳ ʦʪʨʘ-

ʞʘʪʴ ʧʦʨʷʜʦʢ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʊʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʝʜʫʩʣʦʚʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʝʜʫʩʣʦʚʠʝʤ ʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʪʦ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʜʨʫʛʦʡ. 

ʆʩʥʦʚʥʦʡ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʪʦʢʠ ʩʦʙʳʪʠʡ. ʂʦʥʢʨʝʪʥʳʝ ʜʝʪʘʣʠ ʚʘʨʠ-

ʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʪʦʢʘʭ ʩʦʙʳ-

ʪʠʡ. ʇʦʪʦʢ ʩʦʙʳʪʠʡ ʧʦʵʪʘʧʥʦ ʦʧʠʩʳʚʘʝʪ, ʯʪʦ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʣʦʞʝʥʥʦʡ ʚ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ʇʦʪʦʢ 

ʩʦʙʳʪʠʡ ʫʜʝʣʷʝʪ ʚʥʠʤʘʥʠʝ ʪʦʤʫ, ʯʪʦ ʙʫʜʝʪ ʜʝʣʘʪʴ ʩʠʩʪʝʤʘ, ʘ ʥʝ ʢʘʢ ʦʥʘ ʙʫʜʝʪ 

ʜʝʣʘʪʴ ʵʪʦ, ʧʨʠʯʝʤ ʦʧʠʩʳʚʘʝʪ ʚʩʝ ʵʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʩʥʦʚʥʦʡ 

ʧʦʪʦʢ ʩʦʙʳʪʠʡ ʦʧʠʩʳʚʘʝʪ ʥʦʨʤʘʣʴʥʳʡ ʭʦʜ ʩʦʙʳʪʠʡ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ), ʠ 

ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʭʦʜʘ ʩʦʙʳʪʠʡ ʤʦʞʝʪ ʨʘʟʚʝʪʚ-

ʣʷʪʴʩʷ ʥʘ ʧʦʜʯʠʥʝʥʥʳʝ ʧʦʪʦʢʠ (subflow). ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʪʦʢʠ ʦʧʠʩʳʚʘʶʪ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʭʦʜʘ ʩʦʙʳʪʠʡ (ʦʰʠʙʦʯʥʳʝ ʩʠʪʫʘʮʠʠ) ʠ ʠʭ ʦʙʨʘʙʦʪ-

ʢʫ. ʅʘʧʨʠʤʝʨ, ʧʦʪʦʢʠ ʩʦʙʳʪʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʥʷʪʴ ʜʝʥʴʛʠ ʩʦ ʩʯʝ-

ʪʘè ʤʦʛʫʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ʆʩʥʦʚʥʦʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ 

1. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪʩʷ, ʢʦʛʜʘ ʢʣʠʝʥʪ ʚʩʪʘʚʣʷʝʪ ʩʚʦʶ ʢʘʨʪʦʯ-

ʢʫ ʚ ʙʘʥʢʦʤʘʪ. 

2. ɹʘʥʢʦʤʘʪ ʚʳʚʦʜʠʪ ʧʨʠʚʝʪʩʪʚʠʝ ʠ ʧʨʝʜʣʘʛʘʝʪ ʢʣʠʝʥʪʫ ʚʚʝʩʪʠ ʩʚʦʡ ʧʝʨʩʦ-

ʥʘʣʴʥʳʡ PIN-ʢʦʜ. 

3. ʂʣʠʝʥʪ ʚʚʦʜʠʪ PIN-ʢʦʜ. 

4. ɹʘʥʢʦʤʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʚʝʜʝʥʥʳʡ ʢʦʜ. 

5. ɹʘʥʢʦʤʘʪ ʚʳʚʦʜʠʪ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʜʝʡʩʪʚʠʡ: ʩʜʝʣʘʪʴ ʚʢʣʘʜ, ʩʥʷʪʴ 

ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘ, ʧʝʨʝʚʝʩʪʠ ʜʝʥʛɹʠ 

6. ʂʣʠʝʥʪ ʚʳʙʠʨʘʝʪ ʧʫʥʢʪ çʉʥʷʪʴ ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘè. 

7. ɹʘʥʢʦʤʘʪ ʟʘʧʨʘʰʠʚʘʝʪ, ʩʢʦʣʴʢʦ ʜʝʥʝʛ ʥʘʜʦ ʩʥʷʪʴ. 

8. ʂʣʠʝʥʪ ʚʚʦʜʠʪ ʪʨʝʙʫʝʤʫʶ ʩʫʤʤʫ. 

9. ɹʘʥʢʦʤʘʪ ʦʧʨʝʜʝʣʷʝʪ, ʠʤʝʝʪʩʷ ʣʠ ʥʘ ʩʯʝʪʫ ʜʦʩʪʘʪʦʯʥʦ ʜʝʥʝʛ. 

10. ɹʘʥʢʦʤʘʪ ʚʳʯʠʪʘʝʪ ʪʨʝʙʫʝʤʫʶ ʩʫʤʤʫ ʠʟ ʩʯʝʪʘ ʢʣʠʝʥʪʘ. 

11. ɹʘʥʢʦʤʘʪ ʚʳʜʘʝʪ ʢʣʠʝʥʪʫ ʪʨʝʙʫʝʤʫʶ ʩʫʤʤʫ ʥʘʣʠʯʥʳʤʠ. 

12. ɹʘʥʢʦʤʘʪ ʚʦʟʚʨʘʱʘʝʪ ʢʣʠʝʥʪʫ ʝʛʦ ʢʘʨʪʦʯʢʫ. 

13. ɹʘʥʢʦʤʘʪ ʧʝʯʘʪʘʝʪ ʯʝʢ ʜʣʷ ʢʣʠʝʥʪʘ. 

14. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ 1. ɺʚʦʜ ʥʝʧʨʘʚʠʣʴʥʦʛʦ PIN-ʢʦʜʘ. 

4ʘ1. ɹʘʥʢʦʤʘʪ ʠʥʬʦʨʤʠʨʫʝʪ ʢʣʠʝʥʪʘ, ʯʪʦ ʢʦʜ ʚʚʝʜʝʥ ʥʝʧʨʘʚʠʣʴʥʦ. 

4ʘ2. ɹʘʥʢʦʤʘʪ ʚʦʟʚʨʘʱʘʝʪ ʢʣʠʝʥʪʫ ʝʛʦ ʢʘʨʪʦʯʢʫ.  

4ʘɿ. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ 2. ʅʝʜʦʩʪʘʪʦʯʥʦ ʜʝʥʝʛ ʥʘ ʩʯʝʪʝ. 

9ʘ1. ɹʘʥʢʦʤʘʪ ʠʥʬʦʨʤʠʨʫʝʪ ʢʣʠʝʥʪʘ, ʯʪʦ ʜʝʥʝʛ ʥʘ ʝʛʦ ʩʯʝʪʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

9ʘ2. ɹʘʥʢʦʤʘʪ ʚʦʟʚʨʘʱʘʝʪ ʢʣʠʝʥʪʫ ʝʛʦ ʢʘʨʪʦʯʢʫ.  

9ʘɿ. ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 
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ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ 3. ʆʰʠʙʢʘ ʚ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʟʘʧʨʘʰʠ-

ʚʘʝʤʦʡ ʩʫʤʤʳ. 

9ʙ1. ɹʘʥʢʦʤʘʪ ʩʦʦʙʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʯʪʦ ʧʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʟʘʧ-

ʨʘʰʠʚʘʝʤʦʡ ʩʫʤʤʳ ʧʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ, ʠ ʜʘʝʪ ʝʤʫ ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ ʩʣʫʞʙʳ 

ʧʦʜʜʝʨʞʢʠ ʢʣʠʝʥʪʦʚ ʙʘʥʢʘ. 

9ʙ2.  ɹʘʥʢʦʤʘʪ ʟʘʥʦʩʠʪ ʩʚʝʜʝʥʠʷ ʦʙ ʦʰʠʙʢʝ ʚ ʞʫʨʥʘʣ ʦʰʠʙʦʢ. ʂʘʞʜʘʷ ʟʘ-

ʧʠʩʴ ʩʦʜʝʨʞʠʪ ʜʘʪʫ ʠ ʚʨʝʤʷ ʦʰʠʙʢʠ, ʠʤʷ ʢʣʠʝʥʪʘ, ʥʦʤʝʨ ʝʛʦ ʩʯʝʪʘ ʠ ʢʦʜ ʦʰʠʙ-

ʢʠ. 

9ʙ3. ɹʘʥʢʦʤʘʪ ʚʦʟʚʨʘʱʘʝʪ ʢʣʠʝʥʪʫ ʝʛʦ ʢʘʨʪʦʯʢʫ. 

9ʙ4.  ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʠʤʝʨʘ, ʭʦʨʦʰʦ ʥʘʧʠʩʘʥʥʳʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ 

ʜʦʣʞʝʥ ʣʝʛʢʦ ʯʠʪʘʪʴʩʷ ʠ ʩʦʩʪʦʷʪʴ ʠʟ ʧʨʝʜʣʦʞʝʥʠʡ, ʥʘʧʠʩʘʥʥʳʭ ʚ ʝʜʠʥʦʡ ʛʨʘʤ-

ʤʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ. ʅʘ ʦʙʫʯʝʥʠʝ ʝʛʦ ʯʪʝʥʠʶ ʥʝ ʜʦʣʞʥʦ ʫʭʦʜʠʪʴ ʙʦʣʴʰʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʠʥʫʪ. ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ʥʫʞʥʦ ʧʨʠʜʝʨʞʠ-

ʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ: 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʳʝ ʧʨʝʜʣʦʞʝʥʠʷ; 

¶ ʷʚʥʦ ʫʢʘʟʳʚʘʪʴ ʚ ʢʘʞʜʦʤ ʧʫʥʢʪʝ, ʢʪʦ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʝ ð ʜʝʡʩʪʚʫʶ-

ʱʝʝ ʣʠʮʦ ʠʣʠ ʩʠʩʪʝʤʘ; 

¶ ʥʝ ʧʦʢʘʟʳʚʘʪʴ ʩʣʠʰʢʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ; 

¶ ʥʝ ʧʦʢʘʟʳʚʘʪʴ ʜʝʪʘʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ; 

¶ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʦʯʥʳʝ ʩʠʪʫʘʮʠʠ (ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʡ-

ʩʪʚʠʷ çʧʦʜʪʚʝʨʜʠʪʴè, ʘ ʥʝ çʧʨʦʚʝʨʠʪʴè). 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ ʥʫʞʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ: 

¶ ʥʝʢʦʨʨʝʢʪʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʚʚʦʜ ʥʝʚʝʨʥʦʛʦ ʧʘ-

ʨʦʣʷ); 

¶ ʙʝʟʜʝʡʩʪʚʠʝʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ (ʥʘʧʨʠʤʝʨ, ʠʩʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʦʞʠ-

ʜʘʥʠʷ ʧʘʨʦʣʷ); 
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¶ ʚʥʫʪʨʝʥʥʠʤʠ ʦʰʠʙʢʘʤʠ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʠ ʦʙʨʘʙʦʪʘʥʳ ʚ ʦʙʳʯʥʦʤ ʧʦʨʷʜʢʝ (ʥʘʧʨʠʤʝʨ, ʟʘʙʣʦʢʠ-

ʨʦʚʘʥ ʘʚʪʦʤʘʪ ʜʣʷ ʚʳʜʘʯʠ ʥʘʣʠʯʥʳʭ); 

¶ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ 

(ʥʘʧʨʠʤʝʨ, ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʝ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 5 ʩʝʢʫʥʜ). 

ʇʦʩʪʫʩʣʦʚʠʷ. ʇʦʩʪʫʩʣʦʚʠʷʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠ-

ʤʝʨ, ʚ ʢʦʥʮʝ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʥʦ ʧʦʤʝʪʠʪʴ ʬʣʘʞʢʦʤ ʢʘʢʦʡ-ʥʠʙʫʜʴ 

ʧʝʨʝʢʣʶʯʘʪʝʣʴ. ʀʥʬʦʨʤʘʮʠʷ ʪʘʢʦʛʦ ʪʠʧʘ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʦʩʪʫʩʣʦʚʠʡ. ʂʘʢ ʠ 

ʜʣʷ ʧʨʝʜʫʩʣʦʚʠʡ, ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʫʩʣʦʚʠʡ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦ-

ʨʷʜʢʝ ʚʳʧʦʣʥʝʥʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ɽʩʣʠ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ 

ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʪʴʩʷ ʜʨʫʛʦʡ, ʵʪʦ 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʧʦʩʪʫʩʣʦʚʠʝ. ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʠʤʝʶʪʩʷ ʥʝ ʫ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʈʘʩʰʠʨʝʥʠʷ. ʕʪʦʪ ʧʫʥʢʪ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʝʩʣʠ ʚ ʦʩʥʦʚʥʦʤ ʧʦʪʦʢʝ ʩʦʙʳʪʠʡ 

ʠʤʝʶʪ ʤʝʩʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʩʠʪʫʘʮʠʠ (ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ). 

ʆʧʠʩʘʥʠʝ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ ʚʳʥʦʩʠʪʩʷ ʚ ʜʘʥʥʡr ʧʫʥʢʪ. 

ɺ ʜʠʘʛʨʘʤʤʘʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʩʚʷʟʝʡ. ʕʪʦ ʩʚʷʟʠ ʢʦʤʤʫʥʠʢʘʮʠʠ (communication), ʚʢʣʶʯʝʥʠʷ (include), 

ʨʘʩʰʠʨʝʥʠʷ (extend) ʠ ʦʙʦʙʱʝʥʠʷ (generalization). 

ʉʚʷʟʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ð ʵʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʝʡ-

ʩʪʚʫʶʱʠʤ ʣʠʮʦʤ, ʦʥʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ 

(ʣʠʥʠʠ ʩʦ ʩʪʨʝʣʢʦʡ). ʅʘʧʨʘʚʣʝʥʠʝ ʩʪʨʝʣʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʢʪʦ ʠʥʠʮʠʠʨʫʝʪ 

ʢʦʤʤʫʥʠʢʘʮʠʶ. 

ʉʚʷʟʴ ʚʢʣʶʯʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʢʘʢʦʡ-ʣʠʙʦ 

ʬʨʘʛʤʝʥʪ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ (ʯʘʩʪʴ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ), ʢʦʪʦʨʳʡ ʧʦʚʪʦʨʷʝʪʩʷ ʙʦ-

ʣʝʝ ʯʝʤ ʚ ʦʜʥʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʩʚʷʟʝʡ ʦʙʳʯʥʦ ʤʦ-

ʜʝʣʠʨʫʶʪ ʤʥʦʛʦʢʨʘʪʥʦ ʠʩʧʦʣʴʟʫʝʤʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ɺ ʧʨʠʤʝʨʝ ʩ ʙʘʥʢʦʚ-

ʩʢʦʡ ʩʠʩʪʝʤʦʡ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʥʷʪʴ ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘè ʠ çʉʜʝʣʘʪʴ 

ʚʢʣʘʜè ʜʦʣʞʥʳ ʘʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʣʠʝʥʪʘ ʠ ʝʛʦ PIN-ʢʦʜ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʜʦʧʫ-
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ʩʪʠʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩʘʤʦʡ ʪʨʘʥʟʘʢʮʠʠ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʨʦʙʥʦ ʦʧʠʩʳ-

ʚʘʪʴ ʧʨʦʮʝʩʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʤʦʞʥʦ 

ʧʦʤʝʩʪʠʪʴ ʵʪʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʚ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɸʫʪʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʣʠʝʥʪʘè. 

ʉʚʷʟʴ ʨʘʩʰʠʨʝʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʦʨʤʘʣʴʥʦʤ ʧʦ-

ʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ (ʦʧʠʩʘʥʥʳʭ ʚ ʧʫʥʢʪʝ çʈʘʩʰʠʨʝʥʠʷè), ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʚʳʥʦʩʷʪ-

ʩʷ ʚ ʦʪʜʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʚʷʟʠ ʚʢʣʶʯʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.48. 

 
ʈʠʩ. 2.48. ʉʚʷʟʠ ʚʢʣʶʯʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʷ 

 

ʉ ʧʦʤʦʱʴʶ ʩʚʷʟʠ ʦʙʦʙʱʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ ʥʝʩʢʦʣʴʢʠʭ ʜʝʡʩʪʚʫʶʱʠʭ 

ʣʠʮ ʠʤʝʶʪʩʷ ʦʙɦ ʠʝ ʯʝʨʪʳ ʠ ʨʘʟʣʠʯʠʷ. ʅʘʧʨʠʤʝʨ, ʫ ʩʣʫʞʘʱʠʭ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʤʝʶʪʩʷ ʢʘʢ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ, ʪʘʢ ʠ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʦʧʣʘʪʳ ʪʨʫʜʘ (ʨʠʩ. 2.49). 

ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʩʝʛʜʘ ʩʦʟʜʘʚʘʪʴ ʩʚʷʟʠ ʵʪʦʛʦ ʪʠʧʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʥʠ 

ʥʫʞʥʳ, ʝʩʣʠ ʦʪʣʠʯʠʷ ʚ ʧʦʚʝʜʝʥʠʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʦʜʥʦʛʦ ʪʠʧʘ ʦʪ ʧʦʚʝʜʝ-

ʥʠʷ ʜʨʫʛʦʛʦ ʟʘʪʨʘʛʠʚʘʶʪ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ. ɽʩʣʠ ʦʙʘ ʧʦʜʪʠʧʘ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʠ 

ʠ ʪʝ ʞʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʢʘʟʚrʘʪʴ ʦʙʦʙʱʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʥʝ 

ʪʨʝʙʫʝʪʩʷ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʩʨʝʜʩʪʚʦʤ ʥʘ ʩʪʘʜʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʵʪʦ ʧʦʪʝʥ- 



 215 

 

ʈʠʩ. 2.49. ʆʙʦʙʱʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ 

 

ʮʠʘʣʴʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʩʠʩʪʝʤʝ, ʠ ʧʦʢʘ ʦʥʦ ʥʝ ʚʳʷʚʣʝʥʦ, ʥʝʚʦʟʤʦʞʥʦ ʟʘʧʣʘʥʠ-

ʨʦʚʘʪʴ ʝʛʦ ʨʝʘʣʠʟʘʮʠʶ. 

ʈʘʟʣʠʯʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʜʭʦʜʷʪ ʢ ʦʧʠʩʘʥʠʶ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥɹʁ  ʜʝʪʘʣʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʀʚʘʨ ʗʢʦʙʩʦʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʜʣʷ 

ʧʨʦʝʢʪʘ ʩ ʪʨʫʜʦʝʤʢʦʩʪʴʶ 10 ʯʝʣʦʚʝʢʦ-ʣʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 20 (ʥʝ ʩʯʠʪʘʷ ʩʚʷʟʝʡ çʚʢʣʶʯʝʥʠʷè ʠ çʨʘʩʰʠʨʝʥʠʷè). 

ʉʣʝʜʫʝʪ ʧʨʝʜʧʦʯʠʪʘʪʴ ʥʝʙʦʣʴʰʠʝ ʠ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʙʣʝʛʯʘʶʪ ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʧʣʘʥʘ 

ʧʨʦʝʢʪʘ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ: 

¶ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ; 

¶ ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʥʳʡ ʠʥʪʝʨʬʝʡʩ; 

¶ ʫʜʦʙʥʘ ʜʣʷ ʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ; 

¶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʪʝʩʪʦʚ; 

¶ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

¶ ʭʦʨʦʰʦ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʣʶʙʳʝ ʤʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʢʘʢ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ, ʪʘʢ ʠ ʩʪʨʫʢʪʫʨʥʳʝ). 
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2.5.2.  

ɼʀɸɻʈɸʄʄʓ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ 

 

ɼʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ (ʚ ʨʘʤʢʘʭ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʥʝʢʦʪʦʨʦʡ ʦʧʝʨʘʮʠʠ 

ʢʣʘʩʩʘ). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʭʚʘʪʳʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ ʚ 

ʨʘʤʢʘʭ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʪʘʢʦʡ ʜʠʘ-

ʛʨʘʤʤʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʷʜ ʦʙʲʝʢʪʦʚ ʠ ʪʝ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʦʙʤʝʥʠʚʘʶʪ-

ʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʉʦʦʙʱʝʥʠʝ (message) ð ʩʨʝʜʩʪʚʦ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪ-

ʦʪʧʨʘʚʠʪʝʣʴ ʟʘʧʨʘʰʠʚʘʝʪ ʫ ʦʙʲʝʢʪʘ-ʧʦʣʫʯʘʪʝʣʷ ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʡ ʠʟ ʝʛʦ ʦʧʝ-

ʨʘʮʠʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ (informative) ʩʦʦʙʱʝʥʠʝ ð ʩʦʦʙʱʝʥʠʝ, ʩʥʘʙʞʘʶʱʝʝ 

ʦʙʲʝʢʪ-ʧʦʣʫʯʘʪʝʣʴ ʥʝʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʉʦʦʙʱʝʥʠʝ-ʟʘʧʨʦʩ (interrogative) ð ʩʦʦʙʱʝʥʠʝ, ʟʘʧʨʘʰʠʚʘʶʱʝʝ ʚʳʜʘʯʫ 

ʥʝʢʦʪʦʨʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ-ʧʦʣʫʯʘʪʝʣʝ. 

ʀʤʧʝʨʘʪʠʚʥʦʝ (imperative) ʩʦʦʙʱʝʥʠʝ ð ʩʦʦʙʱʝʥʠʝ, ʟʘʧʨʘʰʠʚʘʶʱʝʝ ʫ 

ʦʙʲʝʢʪʘ-ʧʦʣʫʯʘʪʝʣʷ ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪʚʠʡ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʚʠʜʘ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ: ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʠ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ. 

ɼʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʨʘʞʘʶʪ ʚʨʝʤʝʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʨʘʤʢʘʭ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚʘ-

ʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʥʷʪʴ ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʚʦʟ-

ʤʦʞʥʳʭ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʥʷʪʠʝ ʜʝʥʝʛ, ʧʦʧʳʪʢʘ ʩʥʷʪʴ ʜʝʥʴʛʠ, ʥʝ 

ʠʤʝʷ ʠʭ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʩʯʝʪʝ, ʧʦʧʳʪʢʘ ʩʥʷʪʴ ʜʝʥʴʛʠ ʧʦ ʥʝʧʨʘʚʠʣʴ-

ʥʦʤʫ PIN-ʢʦʜʫ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ. ʅʦʨʤʘʣʴʥʳʡ ʩʮʝʥʘʨʠʡ (ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʩʦ-

ʙʳʪʠʡ) ʩʥʷʪʠʷ ʥʝʢʦʪʦʨʦʡ ʩʫʤʤʳ ʜʝʥʝʛ ʩʦ ʩʯʝʪʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2.50. 

ɺʩʝ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʧʦʢʘʟʘʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʠʘʛʨʘʤʤʳ; ʠ ʧʨʠʚʝʜʝʥ-

ʥʦʤ ʧʨʠʤʝʨʝ ʠʟʦʙʨʘʞʝʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʂʣʠʝʥʪ (Customer). 
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ʈʠʩ. 2.50. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

 

ʆʙʲʝʢʪʳ, ʪʨʝʙʫʝʤʳʝ ʩʠʩʪʝʤʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

çʉʥʷʪʴ ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘè, ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʠʘʛʨʘʤʤʳ. 

ʉʪʨʝʣʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʦʙʱʝʥʠʷʤ, ʧʝʨʝʜʘʚʘʝʤʳʤ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠ-

ʮʦʤ ʠ ʦʙʝ̡ʢʪʦʤ ʠʣʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʬʫʥʢʮʠʡ. 
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ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʲʝʢʪ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʘ ʥʘ ʚʝʨʰʠʥʝ ʧʫʥʢʪʠʨʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ. ʕʪʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʣʠ-

ʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ ʞʠʟʥʠ (lifeline) ʦʙʲʝʢʪʘ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʨʘʛ-

ʤʝʥʪ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʂʘʞʜʦʝ ʩʦʦʙʱʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʪʨʝʣʢʠ ʤʝʞʜʫ ʣʠʥʠʷʤʠ ʞʠʟʥʠ 

ʜʚʫʭ ʦʙʲʝʢʪʦʚ. ʉʦʦʙʱʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʢʘʢ ʦʥʠ ʧʦʢʘʟʘʥʳ ʥʘ 

ʩʪʨʘʥʠʮʝ ʩʚʝʨʭʫ ʚʥʠʟ. ʂʘʞʜʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦʤʝʯʘʝʪʩʷ, ʢʘʢ ʤʠʥʠʤʫʤ, ʠʤʝʥʝʤ 

ʩʦʦʙʱʝʥʠʷ; ʧʨʠ ʞʝʣʘʥʠʠ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʪʘʢʞʝ ʘʨʛʫʤʝʥʪʳ ʠ ʥʝʢʦʪʦʨʫʶ ʫʧʨʘʚ-

ʣʷʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʩʘʤʦʜʝʣʝʛʠʨʦʚʘʥʠʝ (self-

delegation) ð ʩʦʦʙʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʲʝʢʪ ʧʦʩʳʣʘʝʪ ʩʘʤʦʤʫ ʩʝʙʝ, ʧʨʠ ʵʪʦʤ 

ʩʪʨʝʣʢʘ ʩʦʦʙʱʝʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʫ ʞʝ ʩʘʤʫʶ ʣʠʥʠʶ ʞʠʟʥʠ. 

ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʦʙʲʝʢʪʦʚ - ʵʪʦ 

ʠʟʫʯʝʥʠʝ ʠʤʝʥ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʭ ʚ ʧʦʪʦʢʝ ʩʦʙʳʪʠʡ. ʇʦʪʦʢ ʩʦʙʳʪʠʡ ʜʣʷ ʚʘʨʠʘʥ-

ʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʥʷʪʴ ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘè ʛʦʚʦʨʠʪ ʦ ʯʝʣʦʚʝʢʝ, ʩʥʠʤʘʶʱʝʤ ʥʝ-

ʢʦʪʦʨʫʶ ʩʫʤʤʫ ʜʝʥʝʛ ʩʦ ʩʯʝʪʘ ʩ ʧʦʤʦɦ ʴʶ ʙʘʥʢʦʤʘʪʘ. 

ʅʝ ʚʩʝ ʦʙʲʝʢʪʳ, ʧʦʢʘʟʘʥʥʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʷʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʧʦʪʦʢʝ ʩʦ-

ʙʳʪʠʡ. ʊʘʤ, ʥʘʧʨʠʤʝʨ, ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʬʦʨʤ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ, ʥʦ ʠʭ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʢʘʟʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʜʝʡʩʪʚʫʶʱʝʤʫ ʣʠʮʫ ʚʚʝʩʪʠ ʥʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʠʩʪʝʤʫ ʠʣʠ ʧʨʦʩʤʦʪʨʝʪʴ ʝʝ. ɺ ʧʦʪʦʢʝ ʩʦʙʳʪʠʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʪʘʢʞʝ ʥʝ ʙʫʜʝʪ ʠ ʫʧʨʘʚʣʷʶʱʠʭ ʦʙʲʝʢʪʦʚ (control objects). ʕʪʠ ʦʙʲʝʢʪʳ ʫʧʨʘʚ-

ʣʷʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʦʙʳʪʠʡ ʚ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʪʦʨʳʤ ʚʠʜʦʤ ʜʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʢʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘ-

ʛʨʘʤʤʘ (ʨʠʩ. 2.51). 

ʇʦʜʦʙʥʦ ʜʠʘʛʨʘʤʤʘʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ 

ʦʪʦʙʨʘʞʘʶʪ ʧʦʪʦʢ ʩʦʙʳʪʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ ʫʧʦʨʷʜʦʯʝʥʳ ʧʦ ʚʨʝʤʝʥʠ, ʘ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʢʦʥʮʝʥʪʨʠ-

ʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʩʚʷʟʷʭ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. ʅʘ ʨʠʩ. 2.51 ʧʨʠʚʝʜʝʥʘ ʢʦʦʧʝʨʘ-

ʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʦʧʠʩʳʚʘʶʱʘʷ, ʢʘʢ ʢʣʠʝʥʪ ʩʥʠʤʘʝʪ ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘ. ʅʘ ʥʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘ ʞʝ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ, ʥʦ ʢʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦ-ʜʨʫʛʦʤʫ ʦʧʠʩʳʚʘʝʪ ʧʦʪʦʢ ʩʦʙʳʪʠʡ. ʀʟ 
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ʥʝʝ ʣʝʛʯʝ ʧʦʥʷʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʦʜʥʘʢʦ ʪʨʫʜʥʝʝ ʫʷʩʥʠʪʴ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʩʦʙʳʪʠʡ.  

 

 

ʈʠʩ. 2.51. ʂʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ 

 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʯʘʩʪʦ ʜʣʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʮʝʥʘʨʠʷ ʩʦʟʜʘʶʪ ʜʠʘʛʨʘʤʤʳ ʦʙʦ-

ʠʭ ʪʠʧʦʚ. ʍʦʪʷ ʦʥʠ ʩʣʫʞʘʪ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʮʝʣʠ ʠ ʩʦʜʝʨʞʘʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʠʥ-

ʬʦʨʤʘʮʠʶ, ʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʝ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ʅʘ ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ, ʩʪʨʝʣʢʠ ʦʙʦʟʥʘʯʘʶʪ ʩʦʦʙʱʝʥʠʷ, ʦʙʤʝʥ ʢʦʪʦʨʳʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʭ ʚʨʝʤʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʦʜʥʘʢʦ, 

ʫʢʘʟʳʚʘʝʪʩʷ ʧʫʪʝʤ ʥʫʤʝʨʘʮʠʠ ʩʦʦʙʱʝʥʠʡ. 
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2.5.3.  

ɼʀɸɻʈɸʄʄʓ ʂʃɸʉʉʆɺ 

 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧʳ ʢʣʘʩʩʦʚ ʩʠʩʪʝʤʳ ʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʩʪʘʪʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ ʤʝʞʜʫ ʥʠʤʠ. ʅʘ ʜʠʘʛʨʘʤʤʘʭ ʢʣʘʩʩʦʚ 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʪʘʢʞʝ ʘʪʨʠʙʫʪʳ ʢʣʘʩʩʦʚ, ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʩʚʷʟʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʜʣʷ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʥʷʪʴ ʜʝʥʴʛʠ ʩʦ ʩʯʝʪʘè ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.52. 

 

ʈʠʩ. 2.52. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʜʣʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʉʥʷʪʴ ʜʝʥʴʛʠ ʩʦ 

ʩʯʝʪʘè 

 

ʅʘ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʯʝʪʳʨʝ ʢʣʘʩʩʘ: Card Reader (ʫʩʪʨʦʡʩʪʚʦ 

ʜʣʷ ʯʪʝʥʠʷ ʢʘʨʪʦʯʝʢ), Account (ʩʯʝʪ), ATM Screen (ʵʢʨʘʥ ATM) ʠ Cash Dispenser 
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(ʢʘʩʩʦʚʳʡ ʘʧʧʘʨʘʪ). ʉʚʷʟʳʚʘʶʱʠʝ ʢʣʘʩʩʳ ʣʠʥʠʠ ʦʪʨʘʞʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ʊʘʢ, ʢʣʘʩʩ Account ʩʚʷʟʘʥ ʩ ʢʣʘʩʩʦʤ ATM Screen, ʧʦʪʦʤʫ ʯʪʦ 

ʦʥʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʦʙʱʘʁ ʪʩʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʂʣʘʩʩ 

Card Reader ʥʝ ʩʚʷʟʘʥ ʩ ʢʣʘʩʩʦʤ Cash Dispenser, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʩʦʦʙʱʘʶʪʩʷ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ɺ ʠʟʦʙʨʘʞʝʥʠʠ ʢʣʘʩʩʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ 

ʩʪʝʨʝʦʪʠʧʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʧʦʜʨʘʟʜ. 2.5.8. 

ɼʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʢʣʘʩʩʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʝʢʦʪʦʨʦʡ ʦʙʱʥʦʩʪʴʶ, ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʧʘʢʝʪʳ. ʇʘʢʝʪ ð ʦʙʱʠʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʚ 

ʛʨʫʧʧʳ. ʇʘʢʝʪ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ ʤʦ-

ʞʝʪ ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʚ ʦʜʠʥ ʧʘʢʝʪ. ʇʘʢʝʪ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʜʝ-

ʣʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ, ʧʦʚʳh ʝʥʠʷ ʝʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ ʯʠʪʘʝʤʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʝʜʠʥʠʮʝʡ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

ʉʫʱʝʩʪʚʫʶʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʛʨʫʧʧʠʨʦʚʢʝ ʢʣʘʩʩʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʤʦʞ-

ʥʦ ʛʨʫʧʧʠʨʦʚʘʪʴ ʠʭ ʧʦ ʩʪʝʨʝʦʪʠʧʫ (ʪʠʧʫ ʢʣʘʩʩʘ). ʅʘʧʨʠʤʝʨ, ʦʜʠʥ ʧʘʢʝʪ ʩʦʜʝʨ-

ʞʠʪ ʢʣʘʩʩʳ-ʩʫʱʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʜʨʫʛʦʡ ð ʢʣʘʩʩʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦ-

ʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʪ.ʜ. ʕʪʦʪ ʧʦʜʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʤʝʱʝ-

ʥʠʷ ʩʠʩʪʝʤʳ ʚ ʩʨʝʜʝ ʨʝʘʣʠʟʘʮʠʠ. 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʢʣʘʩʩʦʚ ʧʦ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʧʘʢʝʪʝ Security (ʙʝʟʦʧʘʩʥʦʩʪʴ) ʩʦʜʝʨʞʘʪʩʷ ʚʩʝ ʢʣʘʩʩʳ, ʦʪʚʝʯʘ-

ʶʱʠʝ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʨʫʛʠʝ ʧʘʢʝʪʳ ʤʦʛʫʪ ʥʘʟr -

ʚʘʪʴʩʷ Employee Maintenance (ʈʘʙʦʪʘ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ), Reporting (ʇʦʜʛʦʪʦʚʢʘ 

ʦʪʯʝʪʦʚ) ʠ Error Handling (ʆʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ). ʇʨʝʠʤʫɦ ʝʩʪʚʦ ʵʪʦʛʦ ʧʦʜʭʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɽʩʣʠ ʤʝʞʜʫ ʣʶʙʳʤʠ ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʨʘʟʥʳʭ ʧʘʢʝʪʘʭ, 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʤʝʞʜʫ ʵʪʠʤʠ 

ʜʚʫʤʷ ʧʘʢʝʪʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ (ʨʠʩ. 2.53) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʜʠʘʛʨʘʤʤʫ, ʩʦʜʝʨʞʘʱʫʶ ʧʘʢʝʪʳ ʢʣʘʩʩʦʚ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ʧʘʢʝʪʳ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, 

ʪ.ʝ. ʜʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ ð ʵʪʦ ʬʦʨʤʘ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ. ɼʠʘʛʨʘʤʤʳ ʧʘʢʝʪʦʚ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʩʠʩʪʝʤʳ. 
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ʈʠʩ. 2.53. ɼʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ 

 

 
 

ʈʠʩ. 2.54. ʇʦʜʩʠʩʪʝʤʘ 

 

ʇʘʢʝʪʳ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʜʩʠʩʪʝʤ (ʤʦʜʫʣʝʡ) ʩʠ-

ʩʪʝʤʳ (ʨʠʩ. 2.54). ʇʦʜʩʠʩʪʝʤʘ ð ʵʪʦ ʢʦʤʙʠʥʘʮʠʷ ʧʘʢʝʪʘ (ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʚʢʣʶ-

ʯʘʝʪ ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʦʚ) ʠ ʢʣʘʩʩʘ (ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʦʙʣʘʜʘʝʪ ʧʦʚʝʜʝʥʠ-

ʝʤ, ʪ.ʝ. ʨʝʘʣʠʟʫʝʪ ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʝʝ ʠʥʪʝʨʬʝʡʩʘʭ). 

ʉʚʷʟʴ ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʦʡ ʠ ʠʥʪʝʨʬʝʡʩʦʤ ʥʘʟʳʚʘʝʪʩʷ ʩʚʷʟʴʶ ʨʝʘʣʠʟʘʮʠʠ. ʇʦʜ-

ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ. 
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2.5.4.  

ɼʀɸɻʈɸʄʄʓ ʉʆʉʊʆʗʅʀʁ 

 

ɼʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʦʧʨʝʜʝʣʷʶʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʚ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ, ʘ ʪʘʢʞʝ ʧʨʦʮʝʩʩ ʩʤʝʥʳ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢ-

ʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʫʧʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʦʙʳʪʠʡ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʬʦʨʤ ʜʠʘ-

ʛʨʘʤʤ ʩʦʩʪʦʷʥʠʡ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʁɦ ʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʝʤʘʥʪʠʢʦʡ. 

ʅʘ ʨʠʩ. 2.55 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʙʘʥʢʦʚʩʢʦʛʦ ʩʯʝ-

ʪʘ. ʀʟ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʚʠʜʥʦ, ʚ ʢʘʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʯʝʪ. 

ʄʦʞʥʦ ʪʘʢʞʝ ʚʠʜʝʪʴ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʩʯʝʪʘ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʢʣʠʝʥʪ ʪʨʝʙʫʝʪ ʟʘʢʨʳʪʴ ʦʪʢʨʪrʳʡ ʩʯʝʪ, ʦʥ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷ-

ʥʠʝ çʟʘʢʨʳʪè. ʊʨʝʙʦʚʘʥʠʝ ʢʣʠʝʥʪʘ ʥʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝʤ (event), ʠʤʝʥʥʦ ʪʘʢʠʝ 

ʩʦʙʳʪʠʷ ʠ ʚʳʟʳʚʘʶʪ ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 

 

ʈʠʩ. 2.55. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʢʣʘʩʩʘ Account 
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ɽʩʣʠ ʢʣʠʝʥʪ ʩʥʠʤʘʝʪ ʜʝʥʴʛʠ ʩ ʦʪʢʨʳʪʦʛʦ ʩʯʝʪʘ, ʦʥ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʩʦʩʪʦ-

ʷʥʠʝ çʇʨʝʚʳʰʝʥʠʝ ʢʨʝʜʠʪʘè. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʪʦʣʴʢʦ ʝʩʣʠ ʙʘʣʘʥʩ ʧʦ ʵʪʦʤʫ 

ʩʯʝʪʫ ʤʝʥʴʰʝ ʥʫʣʷ, ʯʪʦ ʦʪʨʘʞʝʥʦ ʫʩʣʦʚʠʝʤ [ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʙʘʣʘʥʩ] ʥʘ ʜʠʘ-

ʛʨʘʤʤʝ. ɿʘʢʣʶʯʝʥʥʦʝ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ʦʛʨʘʥʠʯʠʚʘʶʱʝʝ ʫʩʣʦʚʠʝ (guard 

condition) ʦʧʨʝʜʝʣʷʝʪ, ʢʦʛʜʘ ʤʦʞʝʪ ʠʣʠ ʥʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʠʤʝʶʪʩʷ ʜʚʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷ ð ʥʘʯʘʣʴʥʦʝ (start) ʠ 

ʢʦʥʝʯʥʦʝ (stop). ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳʜʝʣʝʥʦ ʯʝʨʥʦʡ ʪʦʯʢʦʡ, ʦʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘ, ʢʦʛʜʘ ʦʥ ʪʦʣʴʢʦ ʯʪʦ ʙʳʣ ʩʦʟʜʘʥ. ʂʦʥʝʯʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʥʦʡ ʪʦʯʢʦʡ ʚ ʙʝʣʦʤ ʢʨʫʞʢʝ, ʦʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʦʷʥʠʶ ʦʙʲ-

ʝʢʪʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʝʛʦ ʫʥʠʯʪʦʞʝʥʠʝʤ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ ʤʦʞʝʪ 

ʙʳʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʢʦʥʝʯʥʳʭ ʩʦʩʪʦʷʥʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʥʫʞʥʦ, ʠʣʠ ʠʭ ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʚʦʦʙʱʝ. ʂʦʛʜʘ ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ 

ʚ ʢʘʢʦʤ-ʪʦ ʢʦʥʢʨʝʪʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʘ 

ʨʠʩ. 2.55 ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʢʨʝʜʠʪʘ ʢʣʠʝʥʪʫ ʧʦʩʳʣʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʦʦʙ-

ʱʝʥʠʝ. ʇʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ, ʢʦʛʜʘ ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦ-

ʩʪʦʷʥʠʠ, ʥʘʟʳʚʘʶʪʩʷ ʜʝʡʩʪʚʠʷʤʠ (actions). 

ʉ ʩʦʩʪʦʷʥʠʝʤ ʤʦʞʥʦ ʩʚʷʟʳʚʘʪʴ ʜʘʥʥʳʝ ʧʷʪʠ ʪʠʧʦʚ: ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʭʦʜʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʚʳʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ, ʩʦʙʳʪʠʝ ʠ ʠʩʪʦʨʠʷ ʩʦʩʪʦʷʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʞ-

ʜʳʡ ʠʟ ʥʠʭ ʚ ʢʦʥʪʝʢʩʪʝ ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʜʣʷ ʢʣʘʩʩʘ Account ʙʘʥʢʦʚʩʢʦʡ 

ʩʠʩʪʝʤʳ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ (activity) ð ʵʪʦ ʧʦʚʝʜʝʥʠʝ, ʨʝʘʣʠʟʫʝʤʦʝ ʦʙʲʝʢʪʦʤ, ʧʦʢʘ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʅʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʩʯʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

çɿʘʢʨʳʪè, ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʪ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʦʯʢʠ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɼʝʪ̫ʝʣʴʥʦʩʪʴ 

ð ʵʪʦ ʧʨʝʨʳʚʘʝʤʦʝ ʧʦʚʝʜʝʥʠʝ. ʆʥʦ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʦ ʩʚʦʝʛʦ ʟʘʚʝʨʰʝʥʠʷ, 

ʧʦʢʘ ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ ʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʠʣʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʨʚʘʥʦ ʧʝʨʝʭʦ-

ʜʦʤ ʦʙʲʝʢʪʘ ʚ ʜʨʫʛʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʠʟʦʙʨʘʞʘʶʪ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ, ʝʡ ʜʦʣʞʥʦ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʩʣʦʚʦ do (ʚrʧʦʣʥʷʪʴ) ʠ ʜʚʦʝʪʦʯʠʝ. 

ɺʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ (entry action) ð ʵʪʦ ʧʦʚʝʜʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ, 

ʢʦʛʜʘ ʦʙʲʝʢʪ ʧʝʨʝʭʦʜʠʪ ʚ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʂʦʛʜʘ ʩʯʝʪ ʚ ʙʘʥʢʝ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦ-
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ʩʪʦʷʥʠʝ çʇʨʝʚʳʰʝʥʠʝ ʢʨʝʜʠʪʘè, ʚʳʧʦʣʥʝ̫ʪʩʷ ʜʝʡʩʪʚʠʝ çɺʨʝʤʝʥʥʦ ʟʘʤʦʨʦʟʠʪʴ 

ʩʯʝʪè ʥʝʟʘʚʠʩʠʤʦ ʦʪʪʦʛʦ, ʦʪʢʫʜʘ ʦʙʲʝʢʪ ʧʝʨʝʰʝʣ ʚ ʵʪʦ ʩʦʩʪʦʷʥʠʝ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʜʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʲʝʢʪ ʧʝʨʝʰʝʣ ʚ ʵʪʦ 

ʩʦʩʪʦʷʥʠʝ, ʘ, ʩʢʦʨʝʝ, ʢʘʢ ʯʘʩʪʴ ʵʪʦʛʦ ʧʝʨʝʭʦʜʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʧʨʝʨʳʚʘʝʤʦʝ. 

ɺʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ ʚʥʫʪʨʠ ʩʦʩʪʦʷʥʠʷ, ʝʤʫ ʧʨʝʜʰʝʩʪʚʫʝʪ 

ʩʣʦʚʦ entry (ʚʭʦʜ) ʠ ʜʚʦʝʪʦʯʠʝ. 

ɺʳʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ (exit action) ʧʦʜʦʙʥʦ ʚʭʦʜʥʦʤʫ, ʦʜʥʘʢʦ ʦʥʦ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ ʚʳʭʦʜʘ ʠʟ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʘʢ, ʧʨʠ ʚʳ-

ʭʦʜʝ ʦʙʲʝʢʪʘ Account ʠʟ ʩʦʩʪʦʷʥʠʷ çʇʨʝʚr ʰʝʥʠʝ ʢʨʝʜʠʪʘè ʥʝʟʘʚʠʩʠʤʦ ʦʪʪʦʛʦ, 

ʢʫʜʘ ʦʥ ʧʝʨʝʭʦʜʠʪ, ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ çʈʘʟʤʦʨʦʟʠʪʴ ʩʯʝʪè. ʆʥʦ ʷʚʣʷʝʪʩʷ ʯʘ-

ʩʪʴʶ ʧʨʦʮʝʩʩʘ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ. ʂʘʢ ʠ ʚʭʦʜʥʦʝ, ʚʳʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ 

ʥʝʧʨʝʨʳʚʘʝʤʳʤ. 

ɺʳʭʦʜʥʦʝ ʜʝʡʩʪʚʠʝ ʠʟʦʙʨʘʞʘʶʪ ʚʥʫʪʨʠ ʩʦʩʪʦʷʥʠʷ, ʝʤʫ ʧʨʝʜʰʝʩʪʚʫʝʪ ʩʣʦ-

ʚʦ exit (ʚʳʭʦʜ) ʠ ʜʚʦʝʪʦʯʠʝ. 

ʇʝʨʝʭʦʜʦʤ (transition) ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʚ ʜʨʫʛʦʝ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʩʝ ʧʝʨʝʭʦʜʳ ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʩʪʨʝʣʢʠ, ʥʘʯʠʥʘ-

ʶʱʝʡʩʷ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʟʘʢʘʥʯʠʚʘʶʱʝʡʩʷ ʥʘ ʧʦʩʣʝʜʫʶʱʝʤ. 

ʇʝʨʝʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʬʣʝʢʩʠʚʥʳʤʠ. ʆʙʲʝʢʪ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʠ ʪʦ ʞʝ ʩʦ-

ʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ. ʈʝʬʣʝʢʩʠʚʥʳʝ ʧʝʨʝʭʦʜʳ 

ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʩʪʨʝʣʢʠ, ʥʘʯʠʥʘʶʱʝʡʩʷ ʠ ʟʘʚʝʨʰʘʶʱʝʡʩʷ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ 

ʞʝ ʩʦʩʪʦʷʥʠʠ. 

ʋ ʧʝʨʝʭʦʜʘ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʩʦʙʳʪʠʷ, ʦʛʨʘʞʜʘʶʱʠʝ ʫʩʣʦʚʠʷ ʠ ʜʝʡʩʪʚʠʷ. 

ʉʦʙʳʪʠʝ (event) ʚʳʟʳʚʘʝʪ ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. ʉʦʙʳʪʠʝ 

çʂʣʠʝʥʪ ʪʨʝʙʫʝʪ ʟʘʢʨʳʪʴè ʚʳʟʳʚʘʝʪ ʧʝʨʝʭʦʜ ʩʯʝʪʘ ʠʟ ʦʪʢʨʳʪʦʛʦ ʚ ʟʘʢʨʳʪʦʝ ʩʦ-

ʩʪʦʷʥʠʝ. ʉʦʙʳʪʠʝ ʨʘʟʤʝʱʘʶʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʜʦʣʴ ʣʠʥʠʠ ʧʝʨʝʭʦʜʘ. 
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ʅʘ ʜʠʘʛʨʘʤʤʝ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʙʳʪʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʠʤʷ ʦʧʝ-

ʨʘʮʠʠ, ʪʘʢ ʠ ʦʙʳʯʥʫʶ ʬʨʘʟʫ, ʢʘʢ ʚ ʧʨʠʤʝʨʝ. ɽʩʣʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʝʨʘ-

ʮʠʠ, ʪʦ ʩʦʙʳʪʠʝ çʂʣʠʝʥʪ ʪʨʝʙʫʝʪ ʟʘʢʨʳʪʴè ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ Request-

Closure(). 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʝʨʝʭʦʜʦʚ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʦʙʳʪʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʟʘʩʪʘʚʣʷʶʪ ʧʝʨʝʭʦʜ ʦʩʫʱʝʩʪʚʠʪʴʩʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʳʚʘʶʪ ʠ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʠʝ ʧʝʨʝʭʦʜʳ, ʥʝ ʠʤʝʶʱʠʝ ʩʦʙʳʪʠʡ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʢʪ ʩʘʤ ʧʝʨʝʤʝʱʘ-

ʝʪʩʷ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʩʫʱʝʩʪʚʠʪʴʩʷ 

ʚʭʦʜʥʳʤ ʜʝʡʩʪʚʠʷʤ, ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʠ ʚʳʭʦʜʥʳʤ ʜʝʡʩʪʚʠʷʤ. 

ʆʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ (guard conditions) ʦʧʨʝʜʝʣʷʶʪ, ʢʦʛʜʘ ʧʝʨʝʭʦʜ ʤʦ-

ʞʝʪ, ʘ ʢʦʛʜʘ ʥʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴʩʷ. ɺ ʧʨʠʤʝʨʝ ʩʦʙʳʪʠʝ çɺʢʣʘʜ ʜʝʥʝʛè ʧʝʨʝ-

ʚʝʜʝʪ ʩʯʝʪ ʠʟ ʩʦʩʪʦʷʥʠʷ çʇʨʝʚʳʰʝʥʠʝ ʢʨʝʜʠʪʘè ʚ ʩʦʩʪʦʷʥʠʝ çʆʪʢʨʳʪè, ʥʦ 

ʪʦʣʴʢʦ ʝʩʣʠ ʙʘʣʘʥʩ ʙʫʜʝʪ ʙʦʣʴʰʝ ʥʫʣʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʝʨʝʭʦʜ ʥʝ ʦʩʫʱʝ-

ʩʪʚʠʪʩʷ. 

ʆʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʠʟʦʙʨʘʞʘʶʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʜʦʣʴ ʣʠʥʠʠ ʧʝʨʝʭʦʜʘ 

ʧʦʩʣʝ ʠʤʝʥʠ ʩʦʙʪrʠʷ, ʟʘʢʣʶʯʘʷ ʠʭ ʚ ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ. 

ʆʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʟʘʜʘʚʘʪʴ ʥʝʦʙʷʟʘʪʝʣʴʥʦ. ʆʜʥʘʢʦ, ʝʩʣʠ ʩʫʱʝʩʪʚʫ-

ʝʪ ʥʝʩʢʦʣʴʢʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʦʚ ʠʟ ʩʦʩʪʦʷʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʜʣʷ ʥʠʭ ʚʟʘʠʤʥʦ ʠʩʢʣʶʯʘʶʱʠʝ ʦʛʨʘʞʜʘʶʱʠʝ ʫʩʣʦʚʠʷ, ʯʪʦʙʳ ʧʦʥʷʪʴ, ʢʘʢʦʡ 

ʧʫʪʴ ʧʝʨʝʭʦʜʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʙʨʘʥ. 

ɼʝʡʩʪʚʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʚʭʦʜʥʳʤ ʠʣʠ ʚʳʭʦʜʥʳʤ, ʥʦ ʠ ʯʘʩʪʴʶ ʧʝ-

ʨʝʭʦʜʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʭʦʜʝ ʩʯʝʪʘ ʠʟ ʦʪʢʨʳʪʦʛʦ ʚ ʟʘʢʨʳʪʦʝ ʩʦʩʪʦʷʥʠʝ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ çʉʦʭʨʘʥʠʪʴ ʜʘʪʫ ʟʘʢʨʳʪʠʷ ʩʯʝʪʘè. 

ɼʝʡʩʪʚʠʝ ʠʟʦʙʨʘʞʘʶʪ ʚʜʦʣʴ ʣʠʥʠʠ ʧʝʨʝʭʦʜʘ ʧʦʩʣʝ ʠʤʝʥʠ ʩʦʙʳʪʠʷ, ʝʤʫ 

ʧʨʝʜʰʝʩʪʚʫʝʪ ʢʦʩʘʷ ʯʝʨʪʘ. 

ɼʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʥʝ ʥʘʜʦ ʩʦʟʜʘʚʘʪʴ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ, ʦʥʠ ʧʨʠʤʝ-

ʥʷʶʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʦʞʥʳʭ ʩʣʫʯʘʷʭ. ɽʩʣʠ ʦʙʲʝʢʪ ʢʣʘʩʩʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʠ ʚ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʚʝʜʝʪ ʩʝʙʷ ʧʦ-ʨʘʟʥʦʤʫ, ʜʣʷ ʥʝʛʦ ʤʦ-

ʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʪʘʢʘʷ ʜʠʘʛʨʘʤʤʘ. 
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2.5.5. 

ɼʀɸɻʈɸʄʄʓ ɼɽʗʊɽʃʔʅʆʉʊʀ 

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ UML ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʥɹʦʩʪʠ 

ʟʘʠʤʩʪʚʫʶʪ ʠʜʝʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʟ ʤʝʪʦʜʘ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʡ SDL ʠ ʩʝʪʝʡ ʇʝʪʨʠ. ʕʪʠ ʜʠʘʛʨʘʤʤʳ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʥʳ ʚ 

ʦʧʠʩʘʥʠʠ ʧʦʚʝʜʝʥʠʷ, ʚʢʣʶʯʘʶʱʝʛʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɼʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʧʦʣʝʟʥʳ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʧʦ-

ʩʢʦʣʴʢʫ ʤʦʞʥʦ ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʟʠʪʴ ʚʩʝ ʚʝʪʚʠ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʦʛʜʘ ʠʭ ʥʝʦʙʭʦʜʠ-

ʤʦ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ. 

ɼʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ ʚ ʚʘ-

ʨʠʘʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʉ ʧʦʤʦʱʴʶ ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ ʤʦʞʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙ-

ʥʦ ʨʘʩʩʢʘʟʘʪʴ ʦ ʧʦʪʦʢʝ ʩʦʙʳʪʠʡ, ʥʦ ʚ ʩʣʦʞʥʳʭ ʠ ʟʘʧʫʪʘʥʥʳʭ ʧʦʪʦʢʘʭ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʝʪʚʝʡ ʙʫʜʝʪ ʪʨʫʜʥʦ ʧʦʥʷʪʴ ʣʦʛʠʢʫ ʩʦʙʳʪʠʡ. ɼʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʫ ʞʝ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ ʠ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ, ʥʦ ʚ 

ʥʘʛʣʷʜʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

ʅʘ ʨʠʩ. 2.56 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ, ʩʚʷʟʘʥʥʦ-

ʛʦ ʩ ʩʠʩʪʝʤʦʡ ʙʨʦʥʠʨʦʚʘʥʠʷ ʘʚʠʘʙʠʣʝʪʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʝʝ ʥʦʪʘʮʠʶ. 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (activity). ʀʥʪʝʨʧʨʝ-

ʪʘʮʠʷ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʟʘʚʠʩʠʪ ʦʪ ʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʩ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʩʷ ʜʠʘʛʨʘʤʤʘ (ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʢʦʪʦʨʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʚʨʫʯʥʫʶ ʠʣʠ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʠʣʠ ʦʧʝʨʘʮʠʷ ʢʣʘʩʩʘ). ɼʝʷʪʝʣʴʥʦʩʪʴ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʟʘʢʨʫʛʣʝʥʥʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩ ʪʝʢʩʪʦʚʳʤ ʦʧʠʩʘʥʠʝʤ. 

ʃʶʙʘʷ ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʠʤʝʪʴ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ 

ʥʘʯʘʣʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ. ʂʦʥʝʯʥʘʷ ʪʦʯʢʘ ʥʝʦʙʷʟʘʪʝʣʴʥʘ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʳʭ ʪʦʯʝʢ, ʥʦ ʪʦʣʢɹʦ ʦʜʥʘ ʥʘʯʘʣʴʥʘʷ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʦʙʲʝʢʪʳ ʠ ʧʦʪʦʢʠ ʦʙʲʝʢʪʦʚ (object flow). 

ʆʙʲʝʢʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʣʠ ʠʟʤʝʥʷʪʴʩʷ ʚ ʦʜʥʦʡ ʠʟ ʜʝʷʪʝʣʴʥʦʩʪʝʡ. ʇʦʢʘʟ ʦʙʲ-

ʝʢʪʦʚ ʠ ʠʭ ʩʦʩʪʦʷʥʠʡ (ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʜʠʘʛʨʘʤʤʘʤ ʩʦʩʪʦʷʥʠʡ) ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʢʦ-

ʛʜʘ ʠ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʩʦʩʪʦʷʥʠʡ ʦʙʝ̡ʢʪʘ. 



 228 

ʆʙʲʝʢʪʳ ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʷʤʠ ʯʝʨʝʟ ʧʦʪʦʢʠ ʦʙʲʝʢʪʦʚ. ʇʦʪʦʢ ʦʙʲʝʢʪʦʚ ʦʪ-

ʤʝʯʘʝʪʩʷ ʧʫʥʢʪʠʨʥʦʡ ʩʪʨʝʣʢʦʡ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ ʠʟʤʝʥʷʝʤʦʤʫ ʦʙʲʝʢʪʫ ʠʣʠ ʦʪ 

ʦʙʲʝʢʪʘ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʦʙʝ̡ʢʪ. 

ʅʘ ʨʠʩ. 2.56 ʧʦʩʣʝ ʚʚʦʜʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʦʯʢʝ ʙʠ-

ʣʝʪ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ çʥʝ ʧʦʜʪʚʝʨʞʜʝʥè. ʂʦʛʜʘ ʟʘʚʝʨʰʠʪʩʷ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ 

ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʦʯʢʠ ʠ ʙʫʜʝʪ ʧʦʜʪʚʝʨʞʜʝʥ ʧʝʨʝʚʦʜ ʜʝʥʝʛ, ʚʦʟʥʠʢʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ çʟʘ-

ʨʝʟʝʨʚʠʨʦʚʘʪʴ ʤʝʩʪʦè, ʧʝʨʝʚʦʜʷʱʘʷ ʙʠʣʝʪ ʚ ʩʦʩʪʦʷʥʠʝ çʧʨʠʦʙʨʝʪʝʥè, 

 

ʈʠʩ. 2. 56. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʟʘʪʝʤ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ çʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʤʝʨʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷè. 

ʇʝʨʝʭʦʜ (ʩʪʨʝʣʢʘ) ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʠʪ ʦʪ ʦʜʥʦʡ ʜʝʷ-
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ʪʝʣʴʥʦʩʪʠ ʢ ʜʨʫʛʦʡ. ɽʩʣʠ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʧʨʝʜʝʣʝʥʦ ʩʦʙʳʪʠʝ, ʪʦ ʧʝʨʝʭʦʜ ʚʳʧʦʣʥʷʝʪʩʷ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʪʘʢʦʛʦ ʩʦʙʳʪʠʷ. ʆʛʨʘʥʠʯʠʚʘʶɦ ʠʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪ, 

ʢʦʛʜʘ ʧʝʨʝʭʦʜ ʤʦʞʝʪ, ʘ ʢʦʛʜʘ ʥʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴʩʷ. 

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʚʝʪʚʝʡ ʧʦʪʦʢʘ ʚʳʧʦʣʥʷʶʪʩʷ ʧʘ-

ʨʘʣʣʝʣʴʥʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʥʝʡʢʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʧʘʨʘʣʣʝʣʴʥʦ 

ʚʳʧʦʣʥʷʶʪʩʷ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʤʝʩʪʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʤʝʨʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʠ ʦʪ-

ʧʨʘʚʢʘ ʧʦʯʪʦʚʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʚʩʝʭ ʪʨʝʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʚʳʚʦʜʠʪʩʷ ʥʦʤʝʨ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ʃʶʙʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʘ ʜʘʣʴʥʝʡʰʝʡ ʜʝʢʦʤʧʦʟʠʮʠʠ. ʆʧʠ-

ʩʘʥʠʝ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʜʨʫʛʦʡ ʜʠʘ-

ʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʦʜʦʙʥʦ ʙʦʣʴʰʠʥʩʪʚʫ ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ, ʤʦʜʝʣʠʨʫʶʱʠʭ ʧʦʚʝʜʝʥʠʝ, ʜʠʘʛʨʘʤʤʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʞʘʶʪ ʪʦʣʴʢʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʝʛʦ ʘʩʧʝʢʪʳ, ʧʦʵʪʦʤʫ ʠʭ ʣʫʯʰʝ 

ʚʩʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

ɼʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʩʠʪʫʘ-

ʮʠʷʭ: 

¶ ʘʥʘʣʠʟ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ ʚ ʢʦʥʢʨʝʪʥʦʤ ʚʘʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɿʜʝʩʴ ʥʘʩ ʥʝ 

ʠʥʪʝʨʝʩʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʜʝʡʩʪʚʠʷʤʠ ʠ ʦʙʲʝʢʪʘʤʠ, ʘ ʥʫʞʥʦ ʪʦʣʴʢʦ ʧʦʥʷʪʴ, ʢʘ-

ʢʠʝ ʜʝʡʩʪʚʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʝʩʪʦ ʠ ʢʘʢʦʚʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝ-

ʤʳ. ʉʚʷʟʳʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʠ ʦʙʲʝʢʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʟʜʥʝʝ ʩ ʧʦʤʦʱʴʶ ʜʠʘ-

ʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; 

¶ ʘʥʘʣʠʟ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂʦʛʜʘ ʚʘʨʠʘʥ-

ʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʠʭ ʧʦʪʦʢʠ ʩʦʙʳʪʠʡ (ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʜʠʘʛʨʘʤʤʘ ʩ ʧʦʤʦʱʴʶ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʫʥʢʪʠʨʥʳʭ ʣʠʥʠʡ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʟʦʥʳ ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʧʣʘʚʘʪʝʣʴʥʳʝ ʜʦʨʦʞʢʠè (swimlanes). ɺ ʢʘʞʜʦʡ ʟʦʥʝ 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʧʦʪʦʢʠ ʩʦʙʳʪʠʡ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʩʚʷʟʠ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʧʦʪʦʢʘʤʠ ð ʚ ʚʠʜʝ ʧʝʨʝʭʦʜʦʚ ʠʣʠ ʧʦʪʦʢʦʚ ʦʙʲʝʢʪʦʚ). 
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2.5.6.  

ɼʀɸɻʈɸʄʄʓ ʂʆʄʇʆʅɽʅʊʆɺ 

 

ɼʠʘʛʨʘʤʤʳ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠʨʫʶʪ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʠʩʪʝʤʳ. ʅʘ ʥʠʭ 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʇʆ ʠ ʩʚʷʟʠ ʤʝʞʜʫ 11 ʠʤʠ. ʅʘ ʪʘʢʦʡ ʜʠʘʛʨʘʤʤʝ ʦʙʳʯʥʦ 

ʚʳʜʝʣʷʶʪ ʜʚʘ ʪʠʧʘ ʢʦʤʧʦʥʝʥʪʦʚ: ʠʩʧʦʣʥʷʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʙʠʙʣʠʦʪʝʢʠ ʢʦʜʘ. 

ʂʘʞʜʳʡ ʢʣʘʩʩ ʤʦʜʝʣʠ (ʠʣʠ ʧʦʜʩʠʩʪʝʤʘ) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʦʤʧʦʥʝʥʪ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ. ʄʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠʟʦʙʨʘʞʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʟʘʚʠʩʠʤʦʩʪʷʤ ʥʘ ʵʪʘʧʝ ʢʦʤʧʠʣʷʮʠʠ ʠʣʠ ʚʧrʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

ʅʘ ʨʠʩ. 2.57 ʠʟʦʙʨʘʞʝʥʘ ʦʜʥʘ ʠʟ ʜʠʘʛʨʘʤʤ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝ-

ʤʳ. 

 

ʈʠʩ. 2.57. ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ 

ʅʘ ʵʪʦʡ ʜʠʘʛʨʘʤʤʝ ʧʦʢʘʟʘʥʳ ʢʦʤʧʦʥʝʥʪʳ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʷʟʳʢʝ C++. ʋ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʠʤʝʝʪʩʷ ʩʚʦʡ ʩʦʙ-

ʩʪʚʝʥʥʳʡ ʟʘʛʦʣʦʚʦʯʥʳʡ ʬʘʡʣ (ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ .h) ʠ ʬʘʡʣ ʪʝʣʘ ʢʣʘʩʩʘ (ʬʘʡʣ ʩ 
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ʨʘʩʰʠʨʝʥʠʝʤ .ʩʨʨ). ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ ATM Screen ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʦʤʧʦʥʝʥʪʳ ATM 

Screen: ʪʝʣʦ ʠ ʟʘʛʦʣʦʚʦʢ ʢʣʘʩʩʘ. ɺʳʜʝʣʝʥʥʳʡ ʪʝʤʥʳʤ ʢʦʤʧʦʥʝʥʪ ʥʘʟʳʚʘʝʪʩʷ ʩʧʝʮʠ-

ʬʠʢʘʮʠʝʡ ʧʘʢʝʪʘ (package specification) ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʘʡʣʫ ʪʝʣʘ ʢʣʘʩʩʘ ATM 

Screen. ʅʝʚʳʜʝʣʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʪʘʢʞʝ ʥʘʟʳʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʧʘʢʝʪʘ, ʥʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʟʘʛʦʣʦʚʦʯʥʦʤʫ ʬʘʡʣʫ ʢʣʘʩʩʘ.  ʂʦʤʧʦʥʝʥʪ ɸʊʄ.ʝʭʝ ʥʘʟʳʚʘʝʪʩʷ ʩʧʝ-

ʮʠʬʠʢʘʮʠʝʡ ʟʘʜʘʯʠ ʠ ʤʦʜʝʣʠʨʫʝʪ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ (thread of processing) ð ʠʩʧʦʣʥ̫ -

ʝʤʫʶ ʧʨʦʛʨʘʤʤʫ. 

ʂʦʤʧʦʥʝʥʪʳ ʩʦʝʜʠʥʝʥʳ ʟʘʚʠʩʠʤʦʩʪʷʤʠ. ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ Card Reader ʟʘʚʠʩʠʪ 

ʦʪ ʢʣʘʩʩʘ ATM Screen. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʣʘʩʩ Card Reader ʤʦʛ ʙʳʪʴ 

ʩʢʦʤʧʠʣʠʨʦʚʘʥ, ʢʣʘʩʩ ATM Screen ʜʦʣʞʝʥ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʇʦʩʣʝ ʢʦʤʧʠʣʷʮʠʠ 

ʚʩʝʭ ʢʣʘʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʠʩʧʦʣʥʷʝʤʳʡ ʬʘʡʣ ATMClient.exe. 

ɹʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʜʚʘ ʧʦʪʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘ-

ʶʪʩʷ ʜʚʘ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʘ. ʆʜʠʥ ʠʟ ʥʠʭ ð ʵʪʦ ʢʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʦʥʘ ʩʦ-

ʜʝʨʞʠʪ ʢʦʤʧʦʥʝʥʪʳ Cash Dispenser, Card Reader ʠ ATM Screen. ɺʪʦʨʦʡ ʬʘʡʣ ð ʵʪʦ 

ʩʝʨʚʝʨ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʢʦʤʧʦʥʝʥʪ Account. ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʩʝʨ-

ʚʝʨʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.58. 

 

ʈʠʩ. 2.58. ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʩʝʨʚʝʨʘ 



 232 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʤʝʨʘ, ʚ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʜʠʘʛʨʘʤʤ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʧʦʜʩʠʩʪʝʤ ʠʣʠ ʠʩʧʦʣʥʷʝʤʳʭ ʬʘʡʣʦʚ. ʂʘʞʜʘʷ 

ʧʦʜʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʧʘʢʝʪʦʤ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɼʠʘʛʨʘʤʤʳ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ, ʢʪʦ ʦʪʚʝʯʘ-

ʝʪ ʟʘ ʢʦʤʧʠʣʷʮʠʶ ʠ ʩʙʦʨʢʫ ʩʠʩʪʝʤʳ. ʆʥʠ ʥʫʞʥʳ ʪʘʤ, ʛʜʝ ʥʘʯʠʥʘʝʪʩʷ ʛʝʥʝʨʘʮʠʷ 

ʢʦʜʘ. 

 

2.5.7.  

ɼʀɸɻʈɸʄʄʓ ʈɸɿʄɽʑɽʅʀʗ 

 

ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ ʦʪʨʘʞʘʝʪ ʬʠʟʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤ-

ʥʳʤʠ ʠ ʘʧʧʘʨʘʪʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝ-

ʤʝ. 

ʂʘʞʜʳʡ ʫʟʝʣ ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʘʟʤʝʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʡ ʪʠʧ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ð ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʯʘʩʪʴ ʘʧʧʘʨʘʪʫʨʳ. ʕʪʘ ʘʧʧʘʨʘ-

ʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠʣʠ ʜʘʪʯʠʢʦʤ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʤʵʡʥʬʨʝʡʤʦʤ. 

ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʬʠʟʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʝʪʠ ʠ ʤʝʩʪʦʥʘ-

ʭʦʞʜʝʥʠʝ ʚ ʥʝʡ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɽʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ: 

¶ ʫʟʝʣ (node) ð ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ð ʧʨʦʮʝʩʩʦʨ ʠʣʠ ʜʨʫʛʦʝ ʫʩʪʨʦʡʩʪʚʦ 

(ʜʠʩʢʦʚʘʷ ʧʘʤʷʪʴ, ʢʦʥʪʨʦʣʣʝʨʳ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʪ.ʜ.). ɼʣʷ ʫʟʣʘ ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʚʳʧʦʣʥʷʶʱʠʝʩʷ ʥʘ ʥʝʤ ʧʨʦʮʝʩʩʳ; 

¶ ʩʦʝʜʠʥʝʥʠʝ (connection) ð ʢʘʥʘʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʟʣʦʚ (ʩʝʪʴ). 
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ʈʠʩ. 2.59. ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ ʜʣʷ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ 

 

ʅʘʧʨʠʤʝʨ, ʙʘʥʢʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʜʩʠʩʪʝʤ, ʚʳ-

ʧʦʣʥʷʝʤʳʭ ʥʘ ʦʪʜʝʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʠʣʠ ʫʟʣʘʭ. ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝ-

ʥʠʷ ʜʣʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.59. 

ʀʟ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʫʟʥʘʪʴ ʦ ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʤʝʱʝʥʠʠ ʩʠʩʪʝʤʳ. ʂʣʠ-

ʝʥʪʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʘʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʘʡʪʘʭ. ʏʝʨʝʟ 

ʟʘʢʨʳʪʳʝ ʩʝʪʠ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʭ ʩʦʦʙʱʝʥʠʝ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʝʨʚʝʨʦʤ ʩʠʩʪʝ-

ʤʳ. ʅʘ ʥʝʤ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʇʆ ʩʝʨʚʝʨʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʩʨʝʜʩʪʚʦʤ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʩʝʨʚʝʨ ʙʫʜʝʪ ʩʦʦʙʱʘʪʴʩʷ ʩ ʩʝʨʚʝʨʦʤ ʙʘʥʢʦʚʩʢʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʨʘʙʦ-

ʪʘʶʱʠʤ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Oracle. ʅʘʢʦʥʝʮ, ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʝʨʚʝʨʦʤ ʩʦʝʜʠʥʝʥ 

ʧʨʠʥʪʝʨ. 

ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʥʝʜʞʝʨʦʤ ʧʨʦʝʢʪʘ, ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, ʘʨ-

ʭʠʪʝʢʪʦʨʦʤ ʩʠʩʪʝʤʳ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʧʝʨʩʦʥʘʣʦʤ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʬʠʟʠʯʝʩʢʦʝ 

ʨʘʟʤʝʱʝʥʠʝ ʩʠʩʪʝʤʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʝʝ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ. 
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2.5.8.  

ʄɽʍɸʅʀɿʄʓ ʈɸʉʐʀʈɽʅʀʗ UML  

 

ʄʝʭʘʥʠʟʤʳ ʨʘʩʰʠʨʝʥʠʷ UML ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʯʠʢʠ 

ʤʦʛʣʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢ ʩʚʦʠʤ ʢʦʥʢʨʝʪʥʳʤ ʥʫʞʜʘʤ, ʥʝ ʤʝʥʷʷ ʧʨʠ 

ʵʪʦʤ ʝʛʦ ʤʝʪʘʤʦʜʝʣʴ. ʅʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʩh ʠʨʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪ 

UML ʦʪ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʘʢ IDEFO, IDEF1X, IDEF3, DFD ʠ ERM. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʷʟʳʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʠʣʴʥʦ ʪʠʧʠʟʠʨʦʚʘʥ-

ʥʳʝ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʜʦʧʫʩʢʘʶʪ ʧʨʦ-

ʠʟʚʦʣʴʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʤʘʥʪʠʢʠ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʝʡ. UML, ʜʦʧʫʩʢʘʷ ʪʘʢʫʶ ʠʥ-

ʪʝʨʧʨʝʪʘʮʠʶ (ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʩʪʝʨʝʦʪʠʧʦʚ), ʷʚʣʷʝʪʩʷ ʩʣʘʙʦ ʪʠʧʠʟʠʨʦʚʘʥʥʳʤ 

ʷʟʳʢʦʤ. ʂ ʝʛʦ ʤʝʭʘʥʠʟʤʘʤ ʨʘʩʰʠʨʝʥʠʷ ʦʪʥʦʩʷʪʩʷ: 

¶ ʩʪʝʨʝʦʪʠʧʳ; 

¶ ʪʝʛʠʨʦʚʘʥʥʳʝ (ʠʤʝʥʦʚʘʥʥʳʝ) ʟʥʘʯʝʥʠʷ; 

¶ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʉʪʝʨʝʦʪʠʧ ð ʵʪʦ ʥʦʚʳʡ ʪʠʧ ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ. ʉʪʝʨʝʦʪʠʧʳ ʨʘʩʰʠʨʷʶʪ ʥʦʪʘʮʠʶ ʤʦʜʝʣʠ, ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʢ ʣʶʙʳʤ ʵʣʝʤʝʥʪʘʤ ʤʦʜʝʣʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʡ ʤʝʪʢʠ 

(ʩʤ. ʨʠʩ. 2.52) ʠʣʠ ʧʠʢʪʦʛʨʘʤʤʳ (ʠʢʦʥʢʠ). 

ʉʪʝʨʝʦʪʠʧʳ ʢʣʘʩʩʦʚ - ʵʪʦ ʤʝʭʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʟʜʝʣʷʪʴ ʢʣʘʩʩʳ ʥʘ ʢʘʪʝʛʦ-

ʨʠʠ. ʅʘʧʨʠʤʝʨ, ʦʩʥʦʚʥʳʤʠ ʩʪʝʨʝʦʪʠʧʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʩʠ-

ʩʪʝʤʳ (ʩʤ. ʧʦʜʨʘʟʜ. 4.3.2), ʷʚʣʷʶʪʩʷ: Boundary (ʛʨʘʥʠʮʘ), Entity (ʩʫʱʥʦʩʪʴ) ʠ Control 

(ʫʧʨʘʚʣʝʥʠʝ). 

ɻʨʘʥʠʯʥʳʤʠ ʢʣʘʩʩʘʤʠ (boundary classes) ʥʘʟrʚʘʶʪʩʷ ʪʘʢʠʝ ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʛʨʘʥʠʮʝ ʩʠʩʪʝʤʳ ʠ ʚʩʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʥʠ ʚʢʣʶʯʘʶʪ ʚʩʝ 

ʬʦʨʤʳ, ʦʪʯʝʪʳ, ʠʥʪʝʨʬʝʡʩʳ ʩ ʘʧʧʘʨʘʪʫʨʦʡ (ʪʘʢʦʡ, ʢʘʢ ʧʨʠʥʪʝʨʳ ʠʣʠ ʩʢʘʥʝʨʳ) ʠ ʠʥ-

ʪʝʨʬʝʡʩʳ ʩ ʜʨʫʛʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʂʣʘʩʩʳ-ʩʫʱʥʦʩʪʠ (entity classes) ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ (ʘʙʩʪʨʘʢʮʠʠ) 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʜʝʨʞʘʪ ʭʨʘʥʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʆʙʳʯʥʦ ʜʣʷ 
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ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ-ʩʫʱʥʦʩʪʠ ʩʦʟʜʘʶʪ ʪʘʙʣʠʮʫ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʋʧʨʘʚʣʷʶʱʠʝ ʢʣʘʩʩʳ (control classes) ʦʪʚʝʯʘʶʪ ʟʘ ʢʦʦʨʜʠʥʘʮʠʶ ʜʝʡʩʪʚʠʡ ʜʨʫʛʠʭ 

ʢʣʘʩʩʦʚ. ʆʙʳʯʥʦ ʫ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʝʪʩʷ ʦʜʠʥ ʫʧʨʘʚʣʷʶʱʠʡ 

ʢʣʘʩʩ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʧʦʪʦʢʠ ʩʦʙʳʪʠʡ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʋʧʨʘʚʣʷʶ-

ʱʠʡ ʢʣʘʩʩ ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʦʨʜʠʥʘʮʠʶ, ʥʦ ʩʘʤ ʥʝ ʥʝʩʝʪ ʚ ʩʝʙʝ ʥʠʢʘʢʦʡ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʠ ð ʦʩʪʘʣʴʥʳʝ ʢʣʘʩʩʳ ʥʝ ʧʦʩʳʣʘʶʪ ʝʤʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʦʙʱʝ-

ʥʠʡ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʥ ʩʘʤ ʧʦʩʳʣʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ. ʋʧʨʘʚʣʷʶʱʠʡ ʢʣʘʩʩ ʧʨʦ-

ʩʪʦ ʜʝʣʝʛʠʨʫʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʨʫʛʠʤ ʢʣʘʩʩʘʤ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʝʛʦ ʯʘʩʪʦ ʥʘʟʳʚʘ-

ʶʪ ʢʣʘʩʩʦʤ-ʤʝʥʝʜʞʝʨʦʤ. 

ɺ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʢʣʘʩʩʳ, ʦʙʱʠʝ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ SecurityManager (ʤʝʥʝʜʞʝʨ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ) ʤʦʞʝʪ ʦʪʚʝʯʘʪʴ ʟʘ ʢʦʥʪʨʦʣʴ ʩʦʙʳʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʂʣʘʩʩ 

TransactionManager (ʤʝʥʝʜʞʝʨ ʪʨʘʥʟʘʢʮʠʡ) ʟʘʥʠʤʘʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʝʡ ʩʦʦʙʱʝʥʠʡ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʨʘʥʟʘʢʮʠʷʤ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʄʦʛʫʪ ʙʳʪʴ ʠ ʜʨʫʛʠʝ ʤʝʥʝʜʞʝʨʳ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʪʘʢʠʤʠ, ʢʘʢ ʨʘʟʜʝʣʝʥʠʝ 

ʨʝʩʫʨʩʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠʣʠ ʦʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ. 

ʇʦʤʠʤʦ ʫʧʦʤʷʥʫʪʳʭ ʩʪʝʨʝʦʪʠʧʦʚ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʇʆ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥ-

ʥʳʝ ʥʘʙʦʨʳ ʩʪʝʨʝʦʪʠʧʦʚ, ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ 

UML (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, Web-ʧʨʠʣʦʞʝʥʠʡ, ʙʘʟ ʜʘʥʥʳʭ 

ʠ ʪ.ʜ.). ʊʘʢʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ (ʥʘʙʦʨʳ ʩʪʝʨʝʦʪʠʧʦʚ) ʚ ʩʪʘʥʜʘʨʪʝ ʷʟʳʢʘ UML ʥʦʩʷʪ 

ʥʘʟʚʘʥʠʝ ʧʨʦʬʠʣʝʡ ʷʟʳʢʘ. 

ʀʤʝʥʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ð ʵʪʦ ʧʘʨʘ ʩʪʨʦʢ çʪʝʛ = ʟʥʘʯʝʥʠʝè, ʠʣʠ çʠʤʷ = ʩʦʜʝʨ-

ʞʠʤʦʝè, ʚ ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʘʢʦʤ-ʣʠʙʦ ʵʣʝʤʝʥʪʝ 

ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ, ʩʪʘʪʫʩ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʚʨʝʤʷ 

ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʥʘʜ ʥʠʤ ʠ ʪ.ʧ. 

ʆʛʨʘʥʠʯʝʥʠʝ ð ʵʪʦ ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ, ʠʤʝʶʱʝʝ ʚʠʜ ʪʝʢʩʪʦʚʦʛʦ ʚʳʨʘ-

ʞʝʥʠʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʣʠ ʬʦʨʤʘʣʴʥʦʤ ʷʟʳʢʝ (OCL ð Object Constraint Language), 

ʢʦʪʦʨʦʝ ʥʝʚʦʟʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʦʪʘʮʠʠ UML. 

ʆʜʥʠʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʠʣʠ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦ-

ʷʥʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʦʯʥʳʭ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ 
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ʩʠʩʪʝʤ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʤ 

ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʣʠ ʦʙʲʝʢʪʳ ʤʦʜʝʣʠ. ʊʨʘʜʠʮʠʦʥʥʦ 

ʧʦʜʦʙʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʦʧʠʩʳʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ʆʜʥʘʢʦ, ʢʘʢ 

ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʩʠʩʪʝʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʥʘ ʝʩʪʝ-

ʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʪʨʘʜʘʶʪ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴʶ ʠ ʥʝʯʝʪʢʦʩʪʴʶ. 

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʧʨʠʜʘʥʠʷ ʨʘʩʩʫʞʜʝʥʠʷʤ ʩʪʨʦʛʦʛʦ ʭʘʨʘʢʪʝ-

ʨʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʘʣʴʥʳʝ ʷʟʳʢʠ. ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨ-

ʤʘʣʴʥʳʝ ʷʟʳʢʠ ʪʨʝʙʫʶʪ ʜʣʷ ʩʚʦʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʷ ʦʩʥʦʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʣʦʛʠʢʠ ʠ ʪʝʦʨʠʠ ʬʦʨʤʘʣʴʥʦʛʦ ʚʳʚʦʜʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʜʝʣʘʝʪ 

ʬʦʨʤʘʣʴʥʳʝ ʷʟʳʢʠ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝ-

ʣʝʡ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʨʫʛ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʨʘʙʦʪʢʘ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʦʡ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ. 

ɼʨʫʛʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʩʫ-

ʱʝʡ ʠʤ ʙʝʜʥʦʡ ʩʝʤʘʥʪʠʢʝ. ɹʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʦʚ ʠʤʝʶʪ ʩʣʠʰʢʦʤ 

ʘʙʩʪʨʘʢʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚ ʧʦ-

ʥʷʪʠʷʭ ʤʦʜʝʣʝʡ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʦʮʝʩʩ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦ-

ʩʪʨʦʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦ-

ʚʘʥʳ ʚ ʬʦʨʤʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʀ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʵʪʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟ-

ʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʬʦʨʤʘʣʴʥʦʛʦ ʷʟʳʢʘ, ʙʘʟʦʚʳʝ 

ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʪ ʩʝʤʘʥʪʠʢʫ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʲʝʢʪ-

ʥʦʡ ʤʦʜʝʣʠ. 

ʀʤʝʥʥʦ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʷʟʳʢ OCL. ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʦʥ ʷʚʣʷʝʪʩʷ 

ʬʦʨʤʘʣʴʥʳʤ ʷʟʳʢʦʤ, ʙʦʣʝʝ ʧʨʦʩʪʳʤ ʜʣʷ ʠʟʫʯʝʥʠʷ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʘʣʴʥʳʝ 

ʷʟʳʢʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʷʟʳʢ OCL ʩʧʝʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʧʠʩʘʥʠʝ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚ ʦʜʥʦʤ ʠʟ ʦʪʜʝʣʝʥʠʡ ʢʦʨ-

ʧʦʨʘʮʠʠ IBM. 

OCL ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʘʣʴʥʳʡ ʷʟʳʢ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʷʟʳʢʘ UML. 
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ʍʦʪʷ ʷʟʳʢ OCL ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʷʟʳʢʘ UML, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʥ ʤʦʞʝʪ ʠʤʝʪʴ ʛʦʨʘʟ-

ʜʦ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʦʙʣʘʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, ʯʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʷʟʳʢʘ UML. ʉʨʝʜʩʪʚʘ ʷʟʳ-

ʢʘ OCL ʧʦʟʚʦʣʷʶʪ ʩʧʝʮʠʬʠʮʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʲʝʢʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʦ ʠ ʜʨʫʛʠʝ 

ʚʳʨʘʞʝʥʠʷ ʣʦʛʠʢʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʘʢʠʝ, ʢʘʢ ʧʨʝʜʫʩʣʦʚʠʷ, ʧʦʩʪʫʩʣʦ-

ʚʠʷ ʠ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ. ʕʪʦʪ ʷʟʳʢ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʥʷʝʪ ʚ ʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝ-

ʣʷʭ, ʘ ʪʦʣʴʢʦ ʜʦʧʦʣʥʷʝʪ ʠʭ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʨʘʞʝʥʠʷ ʷʟʳʢʘ OCL ʥʠʢʦʛʜʘ ʥʝ ʤʦ-

ʛʫʪ ʠʟʤʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, ʭʦʪʷ ʵʪʠ ʚʳʨʘʞʝʥʠʷ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɺʳʨʘʞʝʥʠʷ ʷʟʳʢʘ 

OCL ʪʘʢʞʝ ʥʝ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʦʪʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʠ ʦʧʝʨʘʮʠʡ ʜʣʷ ʦʙʲʝʢ-

ʪʦʚ ʠ ʠʭ ʩʚʷʟʝʡ. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʦʮʝʥʠʚʘʝʪʩʷ ʦʜʥʦ ʠʟ ʪʘʢʠʭ ʚʳʨʘʞʝʥʠʡ, ʥʘ ʚʳʭʦʜʝ 

ʧʦʣʫʯʘʝʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʦʝ ʟʥʘʯʝʥʠʝ. 

ʗʟʳʢ OCL ʥʝ ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ ʦʙʳʯʥʦʤ ʩʤʳʩʣʝ, ʧʦʩʢʦʣʴʢʫ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʘʪʴ ʣʦʛʠʢʫ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʫʧʨʘʚʣʷʶʱʠʭ ʜʝʡʩʪʚʠʡ. ʉʨʝʜʩʪʚʘ ʵʪʦʛʦ ʷʟʳʢʘ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦ-

ʮʝʩʩʦʚ ʚʳʯʠʩʣʝʥʠʷ ʚʳʨʘʞʝʥʠʡ, ʘ ʪʦʣʴʢʦ ʣʠʰʴ ʬʠʢʩʠʨʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʧʦʣ-

ʥʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʪʜʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʤʦʜʝʣʝʡ. 

ɻʣʘʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʷʟʳʢʘ OCL ð ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ 

ʦʪʜʝʣʥɹʳʭ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ OCL ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʷʟʳʢʦʤ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʚʦʚʩʝ ʥʝ ʦʙʷʟʘʥ ʜʦʧʫʩʢʘʪʴ ʩʪʨʦʛʫʶ ʨʝʘʣʠʟʘʮʠʶ ʚ ʠʥʩʪʨʫ-

ʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ. 

ʗʟʳʢ OCL ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

¶ ʦʧʠʩʘʥʠʝ ʠʥʚʘʨʠʘʥʪʦʚ ʢʣʘʩʩʦʚ ʠ ʪʠʧʦʚ ʚ ʤʦʜʝʣʠ ʢʣʘʩʩʦʚ; 

¶ ʦʧʠʩʘʥʠʝ ʧʨʝʜ- ʠ ʧʦʩʪʫʩʣʦʚʠʡ ʚ ʦʧʝʨʘʮʠʷʭ ʠ ʤʝʪʦʜʘʭ; 

¶ ʦʧʠʩʘʥʠʝ ʦʛʨʘʥʠʯʠʚʘʶɦ ʠʭ ʫʩʣʦʚʠʡ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ; 

¶ ʥʘʚʠʛʘʮʠʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʤʦʜʝʣʠ; 

¶ ʩʧʝʮʠʬʠʢʘʮʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʦʧʝʨʘʮʠʠ. 

ʆʧʠʩʘʥʠʝ ʷʟʳʢʘ OCL ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʧʠʩʘʥʠʡ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳ-

ʢʦʚ ʤʝʥʝʝ ʬʦʨʤʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʦʤ. ɹʘʟʦʚʳʤ ʵʣʝʤʝʥʪʦʤ ʷʟʳʢʘ OCL ʷʚʣʷʝʪʩʷ ʚʳʨʘ-

ʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʪʨʦʠʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ. ʇʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʨʘʩʰʠ-

ʨʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʝʛʦ ʩʦʩʪʘʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʠʧʦʚ. 
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ɺ ʤʦʜʝʣʠ ʚʳʨʘʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʧʠʩʠ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʤ 

ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ, ʯʪʦ ʚʳʨʘʞʝʥʠʝ ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʥʚʘʨʠʘʥʪʥʳʭ 

ʩʚʦʡʩʪʚ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ. 

 

2.5.9.  

ʂʆʃʀʏɽʉʊɺɽʅʅʓʁ ɸʅɸʃʀɿ ɼʀɸɻʈɸʄʄ UML  

 

ʄʝʪʦʜʠʢʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʩʨʘʚʥʝʥʠʷ ʜʠʘʛʨʘʤʤ U ML ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʨʠʩʚʦʝʥʠʠ ʵʣʝʤʝʥʪʘʤ ʜʠʘʛʨʘʤʤ ʦʮʝʥʦʢ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʮʝʥʥʦ-

ʩʪʠ, ʘ ʪʘʢʞʝ ʦʪ ʚʥʦʩʠʤʦʡ ʠʤʠ ʚ ʜʠʘʛʨʘʤʤʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ. ʎʝʥʥʦʩʪʴ ʦʪ-

ʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʜʠʘʛʨʘʤʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

( )
( )( )

LnkObj

LnkObj

TTObj

SS
S

+++

+
=

ää
1

 

ʛʜʝ S ð ʦʮʝʥʢʘ ʜʠʘʛʨʘʤʤʳ, 
Obj

S  ð ʦʮʝʥʢʠ ʜʣʷ ʵʣʝʤʝʥʪʦʚ ʜʠʘʛʨʘʤʤʳ, 
Lnk

S ð ʦʮʝʥʢʠ ʜʣʷ 

ʩʚʷʟʝʡ ʥʘ ʜʠʘʛʨʘʤʤʝ, Obj ð ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ, 
Obj

T ð ʯʠʩʣʦ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ 

ʥʘ ʜʠʘʛʨʘʤʤʝ, 
Lnk

T ð ʯʠʩʣʦ ʪʠʧʦʚ ʩʚʷʟʝʡ ʥʘ ʜʠʘʛʨʘʤʤʝ. 

ɽʩʣʠ ʜʠʘʛʨʘʤʤʘ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʚʷʟʝʡ ʦʜʥʦʛʦ ʪʠʧʘ (ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ), ʪʦ ʯʠʩʣʦ ʠ ʪʠʧ ʩʚʷʟʝʡ ʤʦʞʥʦ ʥʝ ʫʯʠʪʳʚʘʪʴ, ʠ ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ 

ʧʨʠʚʦʜʠʪʩʷ ʢ ʚʠʜʫ: 

( )
( )( )

Obj

Obj

TObj

S
S

++
=

ä
1

 

ɽʩʣʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ ʧʦʢʘʟʘʥʳ ʘʪʨʠʙʫʪʳ ʠ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʦʚ, ʤʦʞʥʦ 

ʫʯʝʩʪʴ ʠʭ ʧʨʠ ʨʘʩʯʝʪʝ, ʧʨʠ ʵʪʦʤ ʦʮʝʥʢʘ ʧʨʠʙʘʚʣʷʝʪʩʷ ʢ ʦʮʝʥʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʝʛʦ 

ʢʣʘʩʩʘ: 
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( )( )
3,0

AtrOpAtrOp
S

cls

+*+
=  

ʛʜʝ 
cls

S  ð ʦʮʝʥʢʘ ʦʧʝʨʘʮʠʡ ʠ ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʢʣʘʩʩʘ, Op ð ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʫ ʢʣʘʩ-

ʩʘ, Atr - ʯʠʩʣʦ ʘʪʨʠʙʫʪʦʚ ʫ ʢʣʘʩʩʘ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʘʪʨʠʙʫʪʳ ʠ ʦʧʝʨʘ-

ʮʠʠ, ʦʪʦʙʨʘʞʝʥʥʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ. 

ɼʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʦʮʝʥʢʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ. 

 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʷʟʳʢʘ UML  

 

ʊʠʧ ʵʣʝʤʝʥʪʘ ʆʮʝʥʢʘ ʜʣʷ ʵʣʝʤʝʥʪʘ 

ʂʣʘʩʩ 5 

ʀʥʪʝʨʬʝʡʩ 4 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 2 

ʂʦʤʧʦʥʝʥʪ 4 

ʋʟʝʣ (node) 3 

ʇʨʦʮʝʩʩʦʨ 2 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 6 

ʇʘʢʝʪ 4 

ʉʦʩʪʦʷʥʠʝ 4 

ʇʨʠʤʝʯʘʥʠʝ 2 

ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʩʚʷʟʝʡ ʷʟʳʢʘ UML  

 

ʊʠʧ ʩʚʷʟʠ ʆʮʝʥʢʘ ʜʣʷ ʩʚʷʟʠ 

ɿʘʚʠʩʠʤʦʩʪʴ 2 

ɸʩʩʦʮʠʘʮʠʷ 1 

ɸʛʨʝʛʘʮʠʷ 2 

ʂʦʤʧʦʟʠʮʠʷ 3 

ʆʙʦʙʱʝʥʠʝ 3 

ʈʝʘʣʠʟʘʮʠʷ 2 

 

ʆʩʪʘʣʴʥʳʝ ʪʠʧʳ ʩʚʷʟʝʡ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʘʩʩʦʮʠʘʮʠʠ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʜʠʘʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʢʘʢ ʩʣʠʢhʦʤ ʥʠʟʢʘʷ ʦʮʝʥʢʘ (ʧʨʠ ʵʪʦʤ 
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ʜʠʘʛʨʘʤʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʥʘ), ʪʘʢ ʠ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘʷ ʦʮʝʥʢʘ (ʧʨʠ 

ʵʪʦʤ ʜʠʘʛʨʘʤʤʘ ʦʙʳʯʥʦ ʩʣʠʰʢʦʤ ʩʣʦʞʥʘ ʜʣʷ ʧʦʥʠʤʘʥʠʷ). ɼʘʣʝʝ ʧʨʠʚʝʜʝʥʳ 

ʜʠʘʧʘʟʦʥʳ ʦʧʪʠʤʘʣʴʥʳʭ ʦʮʝʥʦʢ ʜʣʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʜʠʘʛʨʘʤʤ. 

ɼʠʘʧʘʟʦʥʳ ʦʮʝʥʦʢ ʜʣʷ ʜʠʘʛʨʘʤʤ UML  

ʊʠʧ ʜʠʘʛʨʘʤʤʳ ɼʠʘʧʘʟʦʥ ʦʮʝʥʦʢ 

ʂʣʘʩʩʦʚ ð ʩ ʘʪʨʠʙʫʪʘʤʠ ʠ ʦʧʝʨʘʮʠʤ̫ʠ 5-5,5 

ʂʣʘʩʩʦʚ ð ʙʝʟ ʘʪʨʠʙʫʪʦʚ ʠ ʦʧʝʨʘʮʠʡ 3-3,5 

ʂʦʤʧʦʥʝʥʪʦʚ 3,5-4 

ɺʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 2,5-3 

ʈʘʟʤʝʱʝʥʠʷ 2-2,5 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 3-3,5 

ʂʦʦʧʝʨʘʪʠʚʥʘʷ 3,5-4 

ʇʘʢʝʪʦʚ 3,5-4 

ʉʦʩʪʦʷʥʠʡ 2,5-3 

 

2.6.  

ʆɹʈɸɿʎʓ 

 

ʆʙʨʘʟʮʳ (patterns) ð ʵʪʦ ʦʜʥʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʦʙʝ̡ʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʇʆ. ʆʥʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʠʥ-

ʩʪʨʫʤʝʥʪʘʭ ʘʥʘʣʠʟʘ, ʧʦʜʨʦʙʥʦ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʢʥʠʛʘʭ
1
 ʠ ʯʘʩʪʦ ʦʙʩʫʞʜʘʶʪʩʷ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʩʝʤʠʥʘʨʘʭ ʧʦ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʛʨʫʧʧ ʠ ʢʫʨʩʦʚ ʧʦ ʠʭ ʠʟʫʯʝʥʠʶ. ʀʟʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦ-

ʤʦʛʘʝʪ ʣʫʯʰʝ ʧʦʥʷʪʴ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

                                                      

1
 ʇʨʠʝʤʳ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʘʪʪʝʨʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ / ʕ. ɻʘʤʤʘ, ʈ. 

ʍʝʣʤ, ʈ. ɼʞʦʥʩʦʥ, ɼʞ. ɺʣʠʩʩʠʜʝʩ: ʇʝʨ. ʩ ʘʥʛʣ. ð ʉʇʙ.: ʇʠʪʝʨ, 2001. 
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ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ ð ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʝʱʝ ʙʦʣʴʰʝ ʫʩʣʦʞʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. 11ʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʦʙʲ-

ʝʢʪʳ, ʦʪʥʝʩʪʠ ʠʭ ʢ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʩʘʤ, ʩʦʙʣʶʜʘʷ ʨʘʟʫʤʥʫʶ ʩʪʝʧʝʥʴ ʜʝʪʘʣʠʟʘ-

ʮʠʠ, ʦʧʨʝʜʝʣʠʪʴ ʠʥʪʝʨʬʝʡʩʳ ʢʣʘʩʩʦʚ ʠ ʠʝʨʘʨʭʠʶ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ʇʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ, ʩ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʝ, ʘ ʩ ʜʨʫʛʦʡ ð ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʠʤ, 

ʯʪʦʙʳ ʫʜʘʣʦʩʴ ʫʯʝʩʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʙʫʜʫʱʝʤ. 

ɾʝʣʘʪʝʣʴʥʦ ʪʘʢʞʝ ʠʟʙʝʞʘʪʴ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʧʝʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʧʳʪʥʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʟʥʘʶʪ, ʯʪʦ ʦʙʝʩʧʝʯʠʪʴ çʧʨʘ-

ʚʠʣʴʥʦʝè, ʪ.ʝ. ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʛʠʙʢʦʝ ʠ ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʰʝʥʠʝ, ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ ʦʯʝʥʴ ʪʨʫʜʥʦ, ʝʩʣʠ ʚʦʦʙʱʝ ʚʦʟʤʦʞʥʦ. ʇʨʝʞʜʝ ʯʝʤ ʩʯʠʪʘʪʴ 

ʮʝʣʴ ʜʦʩʪʠʛʥʫʪʦʡ, ʦʥʠ ʦʙʳʯʥʦ ʧʳʪʘʶʪʩʷ ʦʧʨʦʙʦʚʘʪʴ ʥʘʡʜʝʥʥʦʝ ʨʝʰʝʥʠʝ ʥʘ ʥʝʩʢʦʣʴ-

ʢʠʭ ʟʘʜʘʯʘʭ ʠ ʢʘʞʜʳʡ ʨʘʟ ʤʦʜʠʬʠʮʠʨʫʶʪ ʝʛʦ. 

ʀ ʚʩʝ ʞʝ ʦʧʳʪʥʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢʫ ʫʜʘʝʪʩʷ ʩʦʟʜʘʪʴ ʭʦʨʦʰʠʡ ʧʨʦʝʢʪ ʩʠʩʪʝʤʳ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʝʤʫ ʧʦʥʷʪʥʦ, ʯʪʦ ʥʝ ʥʫʞʥʦ ʨʝʰʘʪʴ ʢʘʞʜʫʶ ʥʦʚʫʶ ʟʘʜʘʯʫ ʩ ʥʫʣʷ. ɺʤʝʩʪʦ 

ʵʪʦʛʦ ʦʥ ʩʪʘʨʘʝʪʩʷ ʧʦʚʪʦʨʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝʤʠ ʨʝʰʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ 

ʫʜʘʯʥʳʤʠ ʚ ʧʨʦʰʣʦʤ. ʆʪʳʩʢʘʚ ʭʦʨʦʰʝʝ ʨʝʰʝʥʠʝ ʦʜʠʥ ʨʘʟ, ʦʥ ʙʫʜʝʪ ʧʨʠʙʝʛʘʪʴ ʢ 

ʥʝʤʫ ʩʥʦʚʘ ʠ ʩʥʦʚʘ. ʀʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʥʘʢʦʧʣʝʥʥʦʤʫ ʦʧʳʪʫ ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʠ ʩʪʘʥʦ-

ʚʠʪʩʷ ʵʢʩʧʝʨʪʦʤ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ. ɺʦ ʤʥʦʛʠʭ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ (ʦʙʨʘʟʮʳ), ʩʦʩʪʦʷʱʠʝ ʠʟ ʢʣʘʩ-

ʩʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʨʝʰʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʨʝʰʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤ, ʠ ʠʤ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʩɹʷ ʧʦʚʪʦʨʥʦ. ʇʨʦʝʢʪʠʨʦʚʱʠʢ, ʟʥʘʢʦʤʳʡ ʩ ʦʙʨʘʟʮʘʤʠ, ʤʦʞʝʪ ʩʨʘʟʫ ʞʝ 

ʧʨʠʤʝʥʷʪʴ ʠʭ ʢ ʨʝʰʝʥʠʶ ʥʦʚʦʡ ʟʘʜʘʯʠ, ʥʝ ʧʳʪʘʷʩʴ ʢʘʞʜʳʡ ʨʘʟ çʠʟʦʙʨʝʪʘʪʴ ʚʝʣʦ-

ʩʠʧʝʜè. 

ɺ 1970-ʭ ʛʦʜʘʭ ʂʨʠʩʪʦʬʝʨ ɸʣʝʢʩʘʥʜʝʨ, ʧʨʦʬʝʩʩʦʨ ʘʨʭʠʪʝʢʪʫʨʳ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘʧʠʩʘʣ ʥʝʩʢʦʣʴʢʦ ʢʥʠʛ, ʜʦʢʫʤʝʥʪʠʨʫʷ ʦʙʨʘʟʮʳ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʝ ʠ ʘʨʭʠʪʝʢʪʫʨʝ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʇʆ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʠʤʩʪʚʦʚʘʣʠ ʠʜʝʶ ʦʙʨʘʟʮʦʚ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʝʛʦ ʪʨʫʜʘʭ, ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʩʨʝʜʠ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʫʞʝ 
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ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʵʪʠʤ ʠʜʝʷʤ. 

ʇʦ ʩʣʦʚʘʤ ʂʨʠʩʪʦʬʝʨʘ ɸʣʝʢʩʘʥʜʝʨʘ, çʣʶʙʦʡ ʦʙʨʘʟʝʮ ʦʧʠʩʳʚʘʝʪ ʟʘʜʘʯʫ, ʢʦʪʦʨʘʷ 

ʩʥʦʚʘ ʠ ʩʥʦʚʘ ʚʦʟʥʠʢʘʝʪ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ, ʘ ʪʘʢʞʝ ʧʨʠʥʮʠʧ ʝʝ ʨʝʰʝʥʠʷ, ʧʨʠʯʝʤ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦ ʵʪʦ ʨʝʰʝʥʠʝ ʤʦʞʥʦ ʧʦʪʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʣʣʠʦʥ ʨʘʟ, ʥʠʯʝʛʦ ʥʝ ʠʟʦʙʨʝ-

ʪʘʷ ʟʘʥʦʚʦè. ʍʦʪʷ ɸʣʝʢʩʘʥʜʝʨ ʠʤʝʣ ʚ ʚʠʜʫ ʦʙʨʘʟʮʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʠ ʟʜʘʥʠʡ ʠ ʛʦʨʦʜʦʚ, ʥʦ ʝʛʦ ʩʣʦʚʘ ʚʝʨʥʳ ʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʨʘʟʮʦʚ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʝʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʇʆ ʚʳʨʘʞʘʶʪʩʷ ʚ ʪʝʨ-

ʤʠʥʘʭ ʦʙʲʝʢʪʦʚ ʠ ʠʥʪʝʨʬʝʡʩʦʚ, ʘ ʥʝ ʩʪʝʥ ʠ ʜʚʝʨʝʡ, ʥʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʙʨʘʟʝʮ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʟʘʜʘʥʥʦʤ ʢʦʥʪʝʢ-

ʩʪʝ. ʆʙʨʘʟʝʮ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ: 

¶ ʠʤʷ; 

¶ ʧʨʦʙʣʝʤʘ; 

¶ ʨʝʰʝʥʠʝ; 

¶ ʩʣʝʜʩʪʚʠʷ. 

ʉʦʩʣʘʚʰʠʩʴ ʥʘ ʠʤʷ ʦʙʨʘʟʮʘ, ʤʦʞʥʦ ʩʨʘʟʫ ʦʧʠʩʘʪʴ ʧʨʦʙʣʝʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʝʝ 

ʨʝʰʝʥʠʷ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ. ʇʨʠʩʚʘʠʚʘʥʠʝ ʦʙʨʘʟʮʘʤ ʠʤʝʥ ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʘʙʩʪʨʘʢʮʠʠ. ʉ ʧʦʤʦɦ ʴʶ ʩʣʦʚʘʨʷ ʦʙʨʘʟʮʦʚ ʤʦʞʥʦ ʚʝʩʪʠ 

ʦʙʩʫʞʜʝʥʠʝ ʩ ʢʦʣʣʝʛʘʤʠ, ʫʧʦʤʠʥʘʪʴ ʦʙʨʘʟʮʳ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚ ʪʦʥʢʦʩʪʷʭ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴ ʧʨʦʝʢʪ ʩʠʩʪʝʤʳ. 

ʇʨʦʙʣʝʤʘ ð ʵʪʦ ʦʧʠʩʘʥʠʝ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ. ʅʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘ-

ʜʘʯʫ ʠ ʝʝ ʢʦʥʪʝʢʩʪ. ʄʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʢʦʥʢʨʝʪʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʚ ʚʠʜʝ ʦʙʲʝʢʪʦʚ. ʊʘʢʞʝ ʤʦʞʝʪ ʚʢʣʶ-

ʯʘʪʴʩʷ ʧʝʨʝʯʝʥʴ ʫʩʣʦʚʠʡ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʳʡ 

ʦʙʨʘʟʝʮ. 

ʈʝʰʝʥʠʝ ð ʵʪʦ ʦʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ, ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ ʮ 

ʬʫʥʢʮʠʡ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ. ʂʦʥʢʨʝʪʥʦʝ ʨʝʰʝʥʠʝ ʠʣʠ ʨʝʘʣʠʟʘʮʠʷ ʥʝ ʠʤʝʶʪʩʷ ʚ ʚʠʜʫ, 

ʧʦʩʢʦʣʴʢʫ ʦʙʨʘʟʝʮ ð ʵʪʦ ʰʘʙʣʦʥ, ʧʨʠʤʝʥʠʤʳʡ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʆʙʳʯʥʦ 

ʜʘʝʪʩʷ ʘʙʩʪʨʘʢʪʥʦʝ ʦʧʠʩʘʥʠʝ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝ-

ʰʝʥʘ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʝʛʦ ʚʝʩʴʤʘ ʦʙʦʙʱʝʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʵʣʝʤʝʥʪʦʚ (ʢʣʘʩʩʦʚ ʠ 

ʦʙʲʝʢʪʦʚ). 
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ʉʣʝʜʩʪʚʠʷ ð ʵʪʦ ʦʧʠʩʘʥʠʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ, ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʦʙ-

ʨʘʟʮʘ. ʍʦʪʷ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʦ ʩʣʝʜʩʪʚʠʷʭ ʯʘʩʪʦ ʥʝ ʫʧʦʤʠʥʘʶʪ, 

ʟʥʘʪʴ ʦ ʥʠʭ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʚʳʙʨʘʪʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ 

ʠ ʦʮʝʥʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ. ʇʦʩʢʦʣʴʢʫ ʚ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʯʘʩʪʫʶ ʷʚ-

ʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʪʦ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʠ ʚʣʠʥ̫ʠʝ ʥʘ ʩʪʝʧʝʥʴ 

ʛʠʙʢʦʩʪʠ, ʨʘʩʰʠʨʷʝʤʦʩʪʠ ʠ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʩʠʩʪʝʤʳ. 

ʆʙʨʘʟʮʳ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʘʙʩʪʨʘʢʮʠʠ ʠ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ. ʅʘʠʙʦʣʝʝ ʦʙʱʠʤʠ ʢʘʪʝʛʦʨʠʷʤʠ ʦʙʨʘʟʮʦʚ ʇʆ ʚ̫ʣʷʶʪʩʷ; 

¶ ʦʙʨʘʟʮʳ ʙʠʟʥʝʩ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

¶ ʦʙʨʘʟʮʳ ʘʥʘʣʠʟʘ; 

¶ ʦʙʨʘʟʮʳ ʧʦʚʝʜʝʥʠʷ;  

¶ ʦʙʨʘʟʮʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

¶ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʙʨʘʟʮʳ; 

¶ ʦʙʨʘʟʮʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɼʘʞʝ ʚ ʵʪʦʤ ʢʨʘʪʢʦʤ ʩʧʠʩʢʝ ʢʘʪʝʛʦʨʠʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʫʨʦʚʥʝʡ ʘʙʩʪʨʘʢʮʠʠ ʠ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʧʦʜ 

ʦʙʨʘʟʮʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʥʠʤʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʠ 

ʢʣʘʩʩʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʰʝʡ ʟʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪ-

ʥʦʤ ʢʦʥʪʝʢʩʪʝ. 

ɺ ʷʟʳʢʝ UML ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʦʧʝʨʘʮʠʠ ʩʦ ʩʪʝʨʝʦʪʠ-

ʧʦʤ çpatternè. ʂʦʦʧʝʨʘʮʠʷ (collaboration) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʧʠʩʘʥʠʝ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʥʝʢʦʪʦʨʦʝ ʧʦʚʝʜʝʥʠʝ 

(ʥʘʧʨʠʤʝʨ, ʚ ʨʘʤʢʘʭ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ). ʂʦʦʧʝʨʘ-

ʮʠʷ ʠʤʝʝʪ ʩʪʘʪʠʯʝʩʢʫʶ ʠ ʜʠʥʘʤʠʯʝʩʢʫʶ ʯʘʩʪʠ. ɺ ʩʪʘʪʠʯʝʩʢʦʡ ʯʘʩʪʠ (ʥʘ ʜʠ-

ʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ) ʦʧʠʩʳʚʘʶʪʩʷ ʨʦʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʛʨʘʪʴ ʦʙʲʝʢʪʳ ʠ ʩʚʷʟʠ ʚ 

ʵʢʟʝʤʧʣʨ̫ʝ ʜʘʥʥʦʡ ʢʦʦʧʝʨʘʮʠʠ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʠʣʠ ʙʦ-

ʣʝʝ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʧʦʪʦʢʠ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʤʠ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʫʯʘʩʪʥʠʢʠ ʢʦʦʧʝʨʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʣʶʙʦʡ ʦʙʨʘʟʝʮ ʩʦʜʝʨʞʠʪ 

ʩʪʘʥʜʘʨʪʥʫʶ ʜʠʘʛʨʘʤʤʫ ʢʣʘʩʩʦʚ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çParticipantsè (çʋʯʘʩʪʥʠʢʠè), 
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ʥʘ ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʘʝʪʩʷ ʩʘʤ ʦʙʨʘʟʝʮ ʚ ʚʠʜʝ ʢʦʦʧʝʨʘʮʠʠ ʩ ʝʛʦ ʠʤʝʥʝʤ ʠ ʥʘʙʦʨ 

ʢʣʘʩʩʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʮʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʦʙʨʘʟʝʮ ʙʠʟʥʝʩ-ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠ-

ʝʤ Employment (ɿʘʥʪ̫ʦʩʪʴ). 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʟʘʥʷʪʦʩʪʠ ʚ ʧʨʝ-

ʜʝʣʘʭ ʦʨʛʘʥʠʟʘʮʠʠ. ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʩʠʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʈʝʰʝʥʠʝ: ʟʘʥʷʪʦʩʪʴ ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʘʢ ʢʦʥʪʨʘʢʪ ʤʝʞʜʫ ʣʠʯʥʦʩʪʴʶ ʠ ʦʨʛʘ-

ʥʠʟʘʮʠʝʡ, ʫʢʘʟʳʚʘʶʱʠʡ ʚʳʧʦʣʥʷʝʤʳʝ ʦʙʷʟʘʥʥʦʩʪʠ, ʢʦʥʪʨʘʢʪʥʳʝ ʫʩʣʦʚʠʷ, ʜʘ-

ʪʳ ʥʘʯʘʣʘ ʠ ʢʦʥʮʘ ʨʘʙʦʪʳ. ʃʠʯʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʙʦʨʦʤ ʘʪʨʠʙʫʪʦʚ (ʠʤʷ, 

ʘʜʨʝʩ ʠ ʜʘʪʘ ʨʦʞʜʝʥʠʷ), ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʙʦʣʝʝ ʯʝʤ ʦʜʥʫ ʜʦʣʞʥʦʩʪʴ ʚ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʅʘ ʨʠʩ. 2.60 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ çʋʯʘʩʪʥʠʢʠè ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ. ʆʥʘ 

ʩʦʜʝʨʞʠʪ ʢʦʦʧʝʨʘʮʠʶ Employment ʠ ʥʘʙʦʨ ʠʟ ʧʷʪʠ ʢʣʘʩʩʦʚ. 

¶ Employee Profile (ʉʣʫʞʘʱʠʡ) ð ʦʧʠʩʘʥʠʝ ʩʣʫʞʘʱʝʛʦ ʩ ʥʘʙʦʨʦʤ ʘʪʨʠʙʫ-

ʪʦʚ. 

¶ Organization Profile (ʆʨʛʘʥʠʟʘʮʠʷ) ð ʦʧʠʩʘʥʠʝ ʩʘʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

¶ Employment (ɿʘʥʷʪʦʩʪʴ) ð ʦʧʠʩʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʣʫʞʘʱʠʤ ʠ ʦʨʛʘʥʠʟʘ-

ʮʠʝʡ. 

¶ Position (ɼʦʣʞʥʦʩʪʴ) ð ʦʧʠʩʘʥʠʝ ʜʦʣʞʥʦʩʪʠ ʩʦ ʩʚʦʠʤʠ ʘʪʨʠʙʫʪʘʤʠ (ʪʘʢʠʤʠ, 

ʢʘʢ ʜʦʣʞʥʦʩʪʥʦʡ ʦʢʣʘʜ ʠ ʜʦʣʞʥʦʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ). 

¶ Position Assignment (ʅʘʟʥʘʯʝʥʠʝ ʥʘ ʜʦʣʞʥʦʩʪʴ) ð ʦʧʠʩʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʣʫ-

ʞʘʱʠʤ ʠ ʟʘʥʠʤʘʝʤʳʤʠ ʜʦʣʞʥʦʩʪʷʤʠ. 
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ʈʠʩ. 2.60. ɼʠʘʛʨʘʤʤʘ çʋʯʘʩʪʥʠʢʠè ʜʣʷ ʦʙʨʘʟʮʘ Employment 

ʉʪʘʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʙʨʘʟʮʘ (ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ) ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.61. 

ɼʦʩʪʦʠʥʩʪʚʘ ʧʨʠʤʝʥʝʥʠʷ ʦʙʨʘʟʮʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʇʆ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ: 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʰʝ-

ʥʠʡ ʠʟ ʫʞʝ ʟʘʚʝʨʰʝʥʥʳʭ ʫʩʧʝʰʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʙʩrʪʨʦ ʧʨʠʩʪʫʧʠʪʴ ʢ 

ʨʝʰʝʥʠʶ ʥʦʚʳʭ ʧʨʦʙʣʝʤ ʠ ʠʟʙʝʞʘʪʴ ʪʠʧʠʯʥʳʭ ʦʰʠʙʦʢ. ʈʘʟʨʘʙʦʪʯʠʢ ʧʦʣʫʯʘʝʪ 

ʧʨʷʤʫʶ ʚʳʛʦʜʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʳʪʘ ʜʨʫʛʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʠʟʙʝʞʘʚ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʚʥʦʚʴ ʠ ʚʥʦʚʴ çʠʟʦʙʨʝʪʘʪʴ ʚʝʣʦʩʠʧʝʜè. 

¶ ʇʨʠʤʝʥʝʥʠʝ ʝʜʠʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʱʝʥʠʝ ʠ ʨʘʙʦʪʘ ʚ 

ʛʨʫʧʧʝ (ʢʦʤʘʥʜʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ) ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʝʜʠʥʦʛʦ ʙʘʟʦʚʦʛʦ ʩʣʦʚʘʨʷ ʠ 

ʝʜʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʧʨʦʙʣʝʤʫ. 
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ʈʠʩ. 2.61. ʉʪʘʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʙʨʘʟʮʘ Employment 

ʆʙʨʘʟʮʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʜʦʙʥʫʶ ʦʙʱʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʢʘʢ ʥʘ ʵʪʘʧʝ ʘʥʘʣʠʟʘ, 

ʪʘʢ ʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

¶ ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʦʪʜʝʣʴʥʳʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʚʩʝʡ ʛʨʫʧʧʳ ʚ ʮʝ-

ʣʦʤ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʥʘʯʠʥʘʶʱʠʝ ʯʣʝʥʳ ʛʨʫʧʧʳ ʚʠʜʷʪ ʥʘ ʧʨʠ-

ʤʝʨʝ ʙʦʣʝʝ ʦʧʳʪʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʢʘʢ ʦʙʨʘʟʮʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʠ-

ʤʝʥʷʪʴʩʷ ʠ ʢʘʢʫʶ ʧʦʣʴʟʫ ʦʥʠ ʧʨʠʥʦʩʷʪ. ʉʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ ʜʘʝʪ ʥʦʚʠʯʢʘʤ ʩʪʠ-

ʤʫʣ ʠ ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʝʝ ʠʟʫʯʠʪʴ ʠ ʆʩʚʦʠʪʴ ʵʪʠ ʥʦʚʳʝ ʢʦʥʮʝʧ-

ʮʠʠ. 

¶ ʉʦʟʜʘʥʠʝ ʤʦʜʠʬʠʮʠʨʫʝʤʦʛʦ ʠ ʛʠʙʢʦʛʦ ʇʆ. ʇʨʠʯʠʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʙʨʘʟʮʳ 

ʫʞʝ ʠʩʧʳʪʘʥʳ ʚʨʝʤʝʥʝʤ, ʧʦʵʪʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʝ̫ʪ ʩʦʟʜʘʚʘʪʴ 

ʩʪʨʫʢʪʫʨʳ, ʜʦʧʫʩʢʘʶʱʠʝ ʤʦʜʠʬʠʢʘʮʠʶ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʵʪʦ ʚʦʟ-

ʤʦʞʥʦ ʚ ʩʣʫʯʘʝ ʨʝʰʝʥʠʷ, ʧʝʨʚʳʤ ʧʨʠʰʝʜʰʝʛʦ ʥʘ ʫʤ.  

¶ ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʰʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʩʦʟʜʘʝʪ 

ʛʨʘʥʠʮʳ ʚ ʨʘʤʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʰʝʥʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʨʘʟʝʮ ʥʘʩʪʦʷʪʝʣʴʥʦ ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʦʝʢʪʠʨʦʚʱʠʢʫ ʛʨʘ-

ʥʠʮʳ, ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʨʝʘʣʠʟʘʮʠʷ. ɺʳʭʦʜ ʟʘ ʵʪʠ ʛʨʘʥʠ-

ʮʳ ʥʘʨʫʰʘʝʪ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʦʙʨʘʟʮʘ ʠ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʨʘʟʮʳ ʥʝ ʧʦ-

ʜʘʚʣʷʶʪ ʪʚʦʨʯʝʩʪʚʦ. ʅʘʧʨʦʪʠʚ, ʦʥʠ ʦʧʠʩʚrʘʶʪ ʩʪʨʫʢʪʫʨʫ ʠʣʠ ʬʦʨʤʫ ʥʘ 

ʥʝʢʦʪʦʨʦʤ ʫʨʦʚʥʝ ʘʙʩʪʨʘʢʮʠʠ. ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʚʩʝ ʝʱʝ 

ʨʘʩʧʦʣʘʛʘʶʪ ʤʥʦʛʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʮʦʚ ʚ ʵʪʠʭ 

ʛʨʘʥʠʮʘʭ. 

 

2.7.  

ʉʆʇʆʉʊɸɺʃɽʅʀɽ ʀ ɺɿɸʀʄʆʉɺʗɿʔ  

ʉʊʈʋʂʊʋʈʅʆɻʆ ʀ ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɻʆ ʇʆɼʍʆɼʆɺ 

 

ʊʨʘʜʠʮʠʦʥʥʦ, ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ, ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʦʥʷ-

ʪʠʝ çʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ʘʩʩʦʮʠʠʨʦʚʘʣʦʩʴ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʧʦ 

ʤʝʪʦʜʫ çʩʚʝʨʭʫ ʚʥʠʟè ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʩʦʛʣʘʩʥʦ ʢʦ-

ʪʦʨʦʡ ʚʩʷ ʩʠʩʪʝʤʘ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʦʜʥʘ ʙʦʣʴʰʘʷ ʬʫʥʢʮʠʷ ʠ ʨʘʟʙʠ-

ʚʘʝʪʩʷ ʥʘ ʧʦʜʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʧʦʜʬʫʥʢʮʠʠ ʠ 

ʪ.ʜ. ʕʪʠ ʬʫʥʢʮʠʠ ʧʦʜʦʙʥʳ ʚʘʨʠʘʥʪʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʠʷʤ, ʚʳʧʦʣʥʷʝʤʳʤ 

ʩʠʩʪʝʤʦʡ ʚ ʮʝʣʦʤ. 

ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶ-

ʱʝʤ: ʧʨʦʮʝʩʩʳ ʠ ʜʘʥʥʳʝ ʩʫʱʝʩʪʚʫʶʪ ʦʪʜʝʣʴʥʦ ʜʨʫʛ ʆʊ ʜʨʫʛʘ, ʧʨʠʯʝʤ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʝ ʚʝʜʝʪʩʷ ʦʪ ʧʨʦʮʝʩʩʦʚ ʢ ʜʘʥʥʳʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʠʤʦ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ ʚʪʦ-

ʨʦʤ ʧʣʘʥʝ. 

ɺ ʆʆʇ ʦʩʥʦʚʥʘʷ ʢʘʪʝʛʦʨʠʷ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ ð ʢʣʘʩʩ ð ʦʙʝ̡ʜʠʥʷʝʪ ʚ ʩʝ-

ʙʝ ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʨʦʚʥʝ ʢʘʢ ʜʘʥʥʳʝ, ʪʘʢ ʠ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʜ ʥʠʤʠ ʚʳ-
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ʧʦʣʥʷʶʪʩʷ. ʀʤʝʥʥʦ ʩ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʆʆʇ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ. ʈʘʟʜʝʣʝʥʠʝ ʧʨʦ-

ʮʝʩʩʦʚ ʠ ʜʘʥʥʳʭ ʧʨʝʦʜʦʣʝʥʦ, ʦʜʥʘʢʦ ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʝʦʜʦʣʝʥʠʷ ʩʣʦʞʥʦ-

ʩʪʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʧʘʢʝʪʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ 

ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ ʠʟʤʝʥʷʶʱʝʡʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ, ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ ʛʣʘʚʥʦʝ 

ʜʦʩʪʦʠʥʩʪʚʦ ʆʆʇ. ɻʨʘʜʠ ɹʫʯ ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʝʛʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʙ̡-

ʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʦʪʢʨʳʪʳ ʠ ʣʝʛʯʝ ʧʦʜʜʘʶʪʩʷ ʚʥʝ-

ʩʝʥʠʶ ʠʟʤʝʥʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʢʦʥʩʪʨʫʢʮʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʩʪʦʡʯʠʚʳʭ 

ʬʦʨʤʘʭ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʩʪʝʤʝ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ ʠ ʥʝ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʥʦʡ ʝʝ ʧʝʨʝʨʘʙʦʪʢʝ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʠʩʭʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ɹʫʯ ʦʪʤʝʪʠʣ ʪʘʢʞʝ ʨʷʜ ʩʣʝʜʫʶʱʠʭ ʧʨʝʠʤʫɦ ʝʩʪʚ ʆʆʇ: 

¶ ʦʙʲʝʢʪʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʩʠ-

ʩʪʝʤʳ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʠʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʫʶ ʵʢʦʥʦʤʠʶ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʆʆʇ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʫʥʠʬʠʢʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʇʆ, ʥʦ ʠ ʧʨʦʝʢʪʦʚ, 

ʯʪʦ ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ ʚʝʜʝʪ ʢ ʩʙʦʨʦʯʥʦʤʫ ʩʦʟʜʘʥʠʶ ʇʆ. ʉʠʩʪʝʤʳ ʟʘʯʘʩʪʫʶ 

ʧʦʣʫʯʘʶʪʩʷ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʤʠ, ʯʝʤ ʠʭ ʥʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʵʢʚʠʚʘʣʝʥʪʳ, ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʜʘ, ʥʦ ʠ ʫʜʝʰʝʚʣʝʥʠʝ ʧʨʦʝʢʪʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟ-

ʨʘʙʦʪʦʢ; 

¶ ʦʙʲʝʢʪʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʡ ʫʤʝʥʴʰʘʝʪ ʨʠʩʢ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʇʆ, 

ʪʘʢ ʢʘʢ ʦʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʥʘ ʙʘʟʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʧʦʜʩʠʩʪʝʤ. ʇʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤʳ ʨʘʩʪʷ-

ʛʠʚʘʝʪʩʷ ʥʘ ʚʩʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʥʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʝʜʠʥʦʚʨʝʤʝʥʥʦʝ 

ʩʦʙʳʪʠʝ; 

¶ ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʘ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʠʨʘ, ʘ ʥʝ ʥʘ ʢʦʤʧʴʶʪʝʨʥʫʶ ʨʝ-
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ʘʣʠʟʘʮʠʶ; 

¶ ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʨʘʟʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʝʢʪʥʳʭ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʆʆʇ ʦʪʥʦʩʷʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʇʆ (ʢʦʪʦʨʦʝ, ʦʜʥʘʢʦ, ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʢʦʤʧʁɹʪʝʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʝʥʝʝ ʟʘʤʝʪʥʳʤ) ʠ ʚʳʩʦʢʠʝ ʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ. 

ʆʙʲʝʢʪʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʧʦʵʪʦʤʫ 

ʧʝʨʝʭʦʜ ʥʘ ʥʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʩʚʷʟʘʥ ʢʘʢ ʩ ʧʨʝʦʜʦʣʝʥʠʝʤ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʫʜʥʦʩʪʝʡ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ ʟʘʪʨʘʪʘʤʠ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʲʝʢʪʥʦʤʫ, ʢʘʢ ʤʨʠ ʚʩʷʢʦʡ ʩʤʝʥʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʚʢʣʘʜʳʚʘʪʴ ʜʝʥʴʛʠ ʚ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ. 

ɿʜʝʩʴ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʙʫʯʝʥʠʝ ʤʝʪʦʜʫ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ ʩʨʝʜ-

ʩʪʚʘʤ ʠ ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʵʪʠ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚʘ ʤʦʛʫʪ ʩʪʘʪʴ ʩʝʨʴʝʟʥʳʤʠ ʧʨʝʧʷʪʩʪʚʠʤ̫ʠ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʜʘʝʪ ʥʝʤʝʜʣʝʥʥʦʡ ʦʪʜʘʯʠ. ʕʬʬʝʢʪ 

ʦʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʘʯʠʥʘʝʪ ʩʢʘʟʳʚʘʪʴʩʷ ʧʦʩʣʝ ʨʘʟʨʘʙʦʪʢʠ ʜʚʫʭ-ʪʨʝʭ ʧʨʦʝʢʪʦʚ 

ʠ ʥʘʢʦʧʣʝʥʠʷ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʪʠʧʦʚʳʝ ʧʨʦ-

ʝʢʪʥʳʝ ʨʝh ʝʥʠʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʇʝʨʝʭʦʜ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ð ʵʪʦ ʩʤʝʥʘ ʤʠʨʦʚʦʟʟʨʝʥʠʷ, ʘ ʥʝ ʧʨʦʩʪʦ ʠʟʫ-

ʯʝʥʠʝ ʥʦʚʳʭ CASE-ʩʨʝʜʩʪʚ ʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʭʨʘʥʷʝʪ ʩʧʦʶ ʟʥʘʯʠ-

ʤʦʩʪʴ ʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʅʘ ʧʨʠʤʝʨʝ ʷʟʳʢʘ UML 

ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʝʛʦ ʘʚʪʦʨʳ ʟʘʠʤʩʪʚʦʚʘʣʠ ʪʦ ʨʘʮʠʦʥʘʣʥɹʦʝ, ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ 

ʚʟʷʪʴ ʠʟ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ: ʵʣʝʤʝʥʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʚ 

ʜʠʘʛʨʘʤʤʘʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ, ʜʠʘʛʨʘʤʤʳ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʠ ʜʨ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʝʢʪʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʥʝʚʦʟ-

ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʪʦʣʴʢʦ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʜʝʢʦʤʧʦʟʠʮʠʠ. ʄʦʞʥʦ ʥʘʯʘʪʴ ʜʝʢʦʤ-

ʧʦʟʠʮʠʶ ʢʘʢʠʤ-ʣʠʙʦ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ, ʘ ʟʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘ-

ʪʳ, ʧʦʧʪrʘʪʴʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʩʠʩʪʝʤʫ ʩ ʜʨʫʛʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. 
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ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʘʤʠ. ʆʩʥʦʚʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʷʚʣʷʝʪʩʷ ʦʙʱʥʦʩʪʴ ʨʷʜʘ 

ʢʘʪʝʛʦʨʠʡ ʠ ʧʦʥʷʪʠʡ ʦʙʦʠʭ ʧʦʜʭʦʜʦʚ (ʧʨʦʮʝʩʩ ʠ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʫʱ-

ʥʦʩʪʴ ʠ ʢʣʘʩʩ ʠ ʜʨ.). ʕʪʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ. 

ʊʘʢ, ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘ-

ʣʠʟʘ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ 

ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʩʣʝʜʫʝʪ ʧʨʝʢʨʘʱʘʪʴ, ʢʘʢ ʪʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ 

ʥʘʯʥʫʪ ʦʪʨʘʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ (ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ), ʘ ʠ 

ʩʠʩʪʝʤʫ ʇʆ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦ-

ʩʦʙʘʤʠ ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʢʣʘʩʩʦʚ ʠ ʦʙʲʝʢʪʦʚ. ʊʘʢ, ʝʩʣʠ ʚʟʷʪʴ ʢʘʢʫʶ-

ʣʠʙʦ ʦʪʜʝʣʴʥʫʶ ʜʠʘʛʨʘʤʤʫ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, ʪʦ ʢʘʥʜʠʜʘʪʘʤʠ ʚ ʢʣʘʩʩʳ ʤʦʛʫʪ 

ʙʳʪʴ ʵʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. 

ɼʨʫʛʦʡ ʬʦʨʤʦʡ ʧʨʦʷʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʥʪʝʛʨʘʮʠʶ ʦʙʲ-

ʝʢʪʥʦʡ ʠ ʨʝʣʷʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʡ. ʈʝʣʷʮʠʦʥʥʳʝ ʉʋɹɼ ʷʚʣʷʶʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ 

ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʦʯʝʚʠʜʥʳ: ʨʝʣʷʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦ-

ʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʣʛʦ, ʦʩʚʦʝʥʘ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʩʪʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʪʘʥʜʘʨʪʦʤ, ʚ ʥʝʝ ʚʣʦʞʝʥʳ ʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʩʦʟʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ɹɼ ʚ ʩʘʤʳʭ ʨʘʟʣʠʯ-

ʥʳʭ ʦʪʨʘʩʣʷʭ, ʨʝʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʘ ʠ ʠʤʝʝʪ ʩʪʨʦʛʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʩ-

ʥʦʚʘʥʠʝ; ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʨʝʣʷ-

ʮʠʦʥʥʳʝ ɹɼ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʦʠʩʢʘ ʦʙʝ̡ʢʪʦʚ ʚ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʦʙʝ̡ʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʪʦʯʢʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ 

ʩ ʨʝʣʷʮʠʦʥʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʢʣʘʩʩʳ 

ʚ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ ʤʦʛʫʪ ʥʝʢʦʪʦʨʳʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʫʱʥʦʩʪʷʤ (ʚ 

ʢʘʯʝʩʪʚʝ ʫʧʨʘʞʥʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʩʝ ʩʭʦʜ-

ʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʜʠʘʛʨʘʤʤ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè ʠ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ). ʂʘʢ ʧʨʘʚʠʣʦ, 

ʪʘʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ. ɺ 
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ʜʘʣʴʥʝʡʰʝʤ, ʨʘʟʫʤʝʝʪʩʷ, ʮʝʣʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(ʘʜʝʢʚʘʪʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʨʤʠʥʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʦʙʲʝʢʪʦʚ) ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʝʣʷʮʠʦʥʥʦʡ ɹɼ (ʥʦʨʤʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ) ʨʘʩʭʦʜʷʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʝʦʜʦʣʝʥʠʷ ʜʘʥʥʦʛʦ ʨʘʟ-

ʨʳʚʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠ 

ʨʝʣʷʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʦʝ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʜʠʪʩʷ ʢ ʦʪʦʙʨʘʞʝʥʠʶ ʤʝʞ-

ʜʫ ʜʠʘʛʨʘʤʤʘʤʠ ʢʣʘʩʩʦʚ ʠ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʘʤʠ 

ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʤʝʪʦʜʠʢʘʭ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ. 

 

! ʉʣʝʜʫʝʪ ʟʘʧʦʤʥʠʪʴ 

1. ɻʣʘʚʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʦʜʦʣʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʩʠʩʪʝʤ 

ʇʆ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ. 

2. ʉʫʱʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʛʦ ʜʝ-

ʢʦʤʧʦʟʠʮʠʠ (ʨʘʟʙʠʝʥʠʠ) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʧʦʣʥʷʝʤʳʤʠ ʬʫʥʢʮʠʷʤʠ. 

3. ʉʫʱʥʦʩʪʴ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʟʘʢʣʶ-

ʯʘʝʪʩʷ ʚ ʦʙʲʝʢʪʥʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʪʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ 

ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʦʙʲʝʢʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ 

ʦʧʠʩʚrʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʄʦʜʝʣʴ, ʘʨʭʠʪʝʢʪʫʨʘ. 

ɺʥʝʰʥʷʷ ʩʫʱʥʦʩʪʴ, ʧʨʦʮʝʩʩ, ʥʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ, ʧʦʪʦʢ ʜʘʥ-11 i.ix, ʩʫʱ-

ʥʦʩʪʴ, ʩʚʷʟʴ, ʘʪʨʠʙʫʪ. 

ʂʣʘʩʩ, ʦʙʲʝʢʪ, ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ, ʠʥʢʘʧʩʫʣʷʮʠʷ, ʤʦʜʫʣʴʥʦʩʪʴ, ʠʝʨʘʨʭʠʷ, 

ʥʘʩʣʝʜʦʚʘʥʠʝ, ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ, ʢʦʤʧʦʥʝʥʪ, ʠʥʪʝʨ-

ʬʝʡʩ. 

ʉʪʝʨʝʦʪʠʧ, ʦʙʨʘʟʝʮ, ʢʦʦʧʝʨʘʮʠʷ. 

 

? ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ 
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1. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ? 

2. ʏʪʦ ʦʙʱʝʛʦ ʠ ʚ ʯʝʤ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʝʪʦʜʦʤ SADT ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ? 

3. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʭʦʜʘ? 

4. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʦʙʝ̡ʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ? 

5. ɺ ʯʝʤ ʩʦʩʪʦʷʪ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʙʝ̡ʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ? 

6. ʏʝʤ ʷʟʳʢ UML ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʦʜʝʣʝʡ SADT, DFD ʠ 

ERM? 

7. ʂʘʢʦʚʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʠ ʯʪʦ ʦʙʱʝʛʦ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʥʳʤ ʠ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʘʤʠ? 

 

ɻʃɸɺɸ 3 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ  

ʀ ʉʇɽʎʀʌʀʂɸʎʀʗ ʊʈɽɹʆɺɸʅʀʁ 

 

ʇʨʦʯʠʪʘʚ ʵʪʫ ʛʣʘʚʫ, ʚʳ ʫʟʥʘʝʪʝ: 

¶ ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʧʝ-

ʮʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ. 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʡ (ʧʨʦʮʝʩʩʥʳʡ) ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ. 
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3.1 

ʆʉʅʆɺʅʓɽ ʇʆʅʗʊʀʗ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦ-

ʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʠʩʪʝʤ ʇʆ. ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʥʝʫʜʘʯ ʤʥʦʛʠʭ ʧʨʦʝʢʪʦʚ. 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʡ ʥʘʙʦʨ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʫʶʱʠʡ ʝʝ ʧʦʣʠʪʠʢʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʜʦʩʪʠ-

ʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ISO 9000 ʦʧʨʝʜʝʣʷʝʪ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʢʘʢ ʛʨʫʧʧʫ ʨʘʙʦʪʥʠʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʨʝʜʩʪʚ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʧʦʣʥʦʤʦʯʠʡ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ. ʇʦ-ʜʨʫʛʦʤʫ ʦʨʛʘʥʠʟʘʮʠʶ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ, ʩʦʟʥʘʪʝʣʴʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ ʜʝʡ-

ʩʪʚʠʡ ʣʶʜʝʡ, ʧʨʝʩʣʝʜʫʶɦ ʠʭ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʮʝʣʝʡ. ʆʨʛʘʥʠʟʘʮʠʷ ʤʦ-

ʞʝʪ ʙʳʪʴ ʢʦʨʧʦʨʘʪʠʚʥʦʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʯʘʩʪʥʦʡ. 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʥʘʙʦʨ ʩʚʟ̫ʘʥʥʳʭ 

ʧʨʦʮʝʜʫʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʝʛʦ ʮʝʥʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʠʩʧʦʣʴʟʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʨʝʩʫʨʩʳ (ʬʠʥʘʥʩʦʚʳʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ, ʯʝʣʦʚʝʯʝʩʢʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ) ʜʣʷ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʚʭʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʳʭʦʜʥʳʝ. 

ɺʘʞʥʳʤ ʰʘʛʦʤ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʪʁ-

ʩʷ ʚʳʜʝʣʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʢʣʘʩʩʳ ʧʨʦʮʝʩʩʦʚ: ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ; ʦʙʝʩʧʝʯʠʚʘʶɦ ʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʮʝʩʩʳ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʩʦʟʜʘʥʠʝʤ ʩʪʦʠʤʦʩʪʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʚʘʨʦʚ ʠʣʠ 

ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʭ ʧʦʣʫʯʝʥʠʝ ʜʦʭʦʜʘ.  



 254 

ʆʙʝʩʧʝʯʠʚʘʶʱʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʥʝ ʫʚʝʣʠʯʠʚʘʶʪ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʠʣʠ 

ʫʩʣʫʛʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ, ʥʦ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʥʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʊʘʢʠ-

ʤʠ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ ʬʠʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʝ 

ʢʘʜʨʘʤʠ, ʶʨʠʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ, ʧʦʩʪʘʚʢʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʝʤʦʥʪ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘ-

ʥʠʝ ʠ ʪ.ʜ. 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ð ʵʪʦ ʧʨʦʮʝʩʩʳ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʚʝʩʴ ʢʦʤ-

ʧʣʝʢʩ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʢʘʞʜʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʠ ʩʠʩʪʝʤʳ ʚ ʮʝ-

ʣʦʤ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʮʝʩʩʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ, ʦʧʝʨʘ-

ʪʠʚʥʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʧrʦʣʥʝʥʠʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʇʨʦʮʝʩʩʳ ʫʧʨʘʚʣʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ice 

ʦʩʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɹʠʟʥʝʩ-ʤʦʜʝʣʴ ð ʵʪʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʛʨʘʬʠʯʝʩʢʦʝ) 

ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʩʫʨʩʘʤʠ, ʠ ʦʪʨʘʞʘʶʱʠʭ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʠʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʎʝʣʠ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ: 

¶ ʦʙʝʩʧʝʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʠʥʘʤʠʢʠ ʧʨʦʠʩʭʦʜʷ-

ʱʠʭ ʚ ʥʝʡ ʧʨʦʮʝʩʩʦʚ; 

¶ ʦʙʝʩʧʝʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ 

ʨʝh ʝʥʠʷ; 

¶ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʟʘʢʘʟʯʠʢʠ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʜʠʥʘʢʦʚʦ ʧʦʥʠ-

ʤʘʁʪ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

¶ ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʫʜʫʱʝʡ ʀʉ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ð ʵʪʦ ʨʝʠʥʞʠʥʠʨʠʥʛ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʪʝʢʫʱʝʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʣʘʥʘ ʠ ʧʨʦʛʨʘʤʤʳ ʧʝʨʝʭʦʜʘ ʠʟ ʧʝʨʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦ ʚʪʦʨʦʝ. 

ʃʶʙʦʝ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ, ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ 
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ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʩʧʦʣʥʝʥʠʝ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʚʟʘʠʤʦʚʣʠʷʶʱʠʭ ʬʫʥʢʮʠʡ ʠ ʦʧʝʨʘʮʠʡ. 

ʏʝʣʦʚʝʢ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʥʠʤʘʪʴ, ʢʘʢ ʪʘʢʘʷ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʜʝʪʘʣʷʭ ð ʵʪʦ 

ʚʳʭʦʜʠʪ ʟʘ ʛʨʘʥʠʮʳ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʇʦʵʪʦʤʫ ʛʣʘʚʥʘʷ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ çAS-

ISè ʠ çAS-TO-BEè (ʩʤ. ʧʦʜʨʘʟʜ. 2.2) ð ʧʦʥʷʪʴ, ʯʪʦ ʜʝʣʘʝʪ (ʙʫʜʝʪ ʜʝʣʘʪʴ) ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʠ ʢʘʢ ʦʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ (ʙʫʜʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ) ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʩʚʦʠʭ ʮʝʣʝʡ. 

ʅʘʟʥʘʯʝʥʠʝʤ ʙʫʜʫʱʠʭ ʀʉ ʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʙʠʟʥʝʩʘ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʀʉ ʬʦʨʤʠ-

ʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʘ ʢʨʠʪʝʨʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʢʦ-

ʤʝʥʜʘʮʠʡ ʠ ʟʘʢʣʶʯʝʥʠʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʪ̫ʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʠʤʝ-

ʶʱʠʡ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʣʝʜʫʝʪ ʠʟ ʮʝʣʝʡ ʠʭ ʧʦʩʪʨʦʝʥʠʷ. 

ʄʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʘ ʜʘʚʘʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ: 

1. ʂʘʢʠʝ ʧʨʦʮʝʜʫʨʳ (ʬʫʥʢʮʠʠ, ʨʘʙʦʪʳ) ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘ-

ʜʘʥʥʦʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ? 

2. ɺ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʷʶʪʩʷ ʵʪʠ ʧʨʦʮʝʜʫʨʳ? 

3. ʂʘʢʠʝ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʤʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ? 

4. ʂʪʦ ʚʳʧʦʣʥʷʝʪ ʧʨʦʮʝʜʫʨʳ ʧʨʦʮʝʩʩʘ? 

5. ʂʘʢʠʝ ʚʭʦʜʷʱʠʝ ʜʦʢʫʤʝʥʪʳ/ʠʥʬʦʨʤʘʮʠʶ ʠʩʧʦʣʴʟʫʝʪ ʢʘʞʜʘʷ ʧʨʦʮʝʜʫʨʘ ʧʨʦ-

ʮʝʩʩʘ? 

6. ʂʘʢʠʝ ʠʩʭʦʜʷʱʠʝ ʜʦʢʫʤʝʥʪʳ/ʠʥʬʦʨʤʘʮʠʶ ʛʝʥʝʨʠʨʫʝʪ ʧʨʦʮʝʜʫʨʘ ʧʨʦʮʝʩʩʘ? 

7. ʂʘʢʠʝ ʨʝʩʫʨʩʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ ʧʨʦʮʝʜʫʨʳ ʧʨʦʮʝʩʩʘ? 

8. ʂʘʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ/ʫʩʣʦʚʠʷ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʚʧrʦʣʥʝʥʠʝ ʧʨʦʮʝʜʫʨʳ? 

9. ʂʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʜʫʨ ʠ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ? 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘ, ʠʣʠ 

ʧʨʘʚʠʣʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʊʠʧʠʯʥʳʤʠ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʨʧʦʨʘʪʠʚ-

ʥʘʷ ʧʦʣʠʪʠʢʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʢʦʥʳ. ɹʠʟʥʝʩ-ʧʨʘʚʠʣʘ ʦʙʳʯʥʦ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚ 
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ʩʧʝʮʠʘʣʴʥʦʤ ʜʦʢʫʤʝʥʪʝ ʠ ʤʦʛʫʪ ʦʪʨʘʞʘʪʴʩʷ ʚ ʤʦʜʝʣʷʭ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʘʚʠʣ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʦʡ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶɦ ʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʙʠʟʥʝʩ-ʧʨʘʚʠʣ (ʚ ʩʢʦʙʢʘʭ ʧʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʧʨʘʚʠʣ ʜʣʷ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʚ ʪʦʨʛʦʚʦʡ ʢʦʤʧʘ-

ʥʠʠ): 

¶ ʌʘʢʪʳ - ʜʦʩʪʦʚʝʨʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ, ʥʘʟʳʚʘʝʤʳʭ ʪʘʢʞʝ 

ʠʥʚʘʨʠʘʥʪʘʤʠ (ʦʧʣʘʯʠʚʘʝʪʩʷ ʜʦʩʪʘʚʢʘ ʢʘʞʜʦʛʦ ʟʘʢʘʟʘ; ʩʦ ʩʪʦʠʤʦʩʪʠ ʜʦʩʪʘʚ-

ʢʠ ʥʘʣʦʛ ʩ ʧʨʦʜʘʞ ʥʝ ʙʝʨʝʪʩʷ). 

¶ ʇʨʘʚʠʣʘ-ʦʛʨʘʥʠʯʝʥʠʷ ð ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʳʧʦʣʥʷʝ-

ʤʳʝ ʦʧʝʨʘʮʠʠ: 

¶ ʋʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʨʝʘʢʮʠʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʷ (ʢʦʛʜʘ ʟʘʢʘʟ ʦʪʤʝʥʝʥ ʠ 

ʝʱʝ ʥʝ ʜʦʩʪʘʚʣʝʥ, ʪʦ ʝʛʦ ʦʙʨʘʙʦʪʢʘ ʟʘʚʝʨʰʘʝʪʩʷ). 

¶ ʆʧʝʨʘʮʠʦʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ð ʧʨʝʜʫʩʣʦʚʠʷ ʠ ʧʦʩʪʫʩʣʦʚʠʷ (ʜʦʩʪʘʚʠʪʴ ʟʘʢʘʟ 

ʢʣʠʝʥʪʫ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʘʜʨʝʩʘ ʜʦʩʪʘʚʢʠ). 

¶ ʉʪʨʫʢʪʫʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʟʘʢʘʟ ʚʢʣʶʯʘʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ ʧʨʦʜʫʢʪ). 

¶ ɸʢʪʠʚʘʪʦʨʳ ʦʧʝʨʘʮʠʡ ð ʧʨʘʚʠʣʘ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡʩʪʚʠʡ (ʝʩʣʠ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʪʦʚʘʨʘ ʥʘ ʩʢʣʘʜʝ ʠʩʪʝʢ, 

ʦʙ ʵʪʦʤ ʥʘʜʦ ʫʚʝʜʦʤʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʣʠʮʦ). 

¶ ʇʨʘʚʠʣʘ ʚʳʚʦʜʘ: 

¶ ʇʨʘʚʠʣʘ-ʩʣʝʜʩʪʚʠʷ ð ʧʨʘʚʠʣʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʥʦʚʳʝ ʬʘʢʪʳ ʥʘ ʦʩʥʦʚʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ (ʢʣʠʝʥʪ ʧʦʣʫʯʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʩʪʘ-

ʪʫʩ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʦʧʣʘʪʳ ʩʯʝʪʦʚ ʚ ʪʝʯʝʥʠʝ 30 ʜʥʝʡ). 

¶ ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʨʘʚʠʣʘ ð ʨʘʟʣʠʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʘʣʛʦʨʠʪʤʦʚ (ʮʝʥʘ ʥʝʪʪʦ = ʮʝʥʘ ʧʨʦʜʫʢʪʘ * 

(1 + ʧʨʦʮʝʥʪ ʥʘʣʦʛʘ / 100)). 

¶ ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥ-

ʥʫʶ ʤʝʪʦʜʠʢʫ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ: 

¶ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð ʩʧʦʩʦʙʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢ-

ʪʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʧʦʤʦʱʠ ʦʙʲʝʢʪʦʚ ʤʦʜʝʣʠ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʰʘʛʦʚ ʧʦ ʩʙʦʨʫ ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʦʙʨʘʙʦʪʢʝ ʠ ʧʨʝʜʩʪʘʚʣʝ-
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ʥʠʶ ʚ ʚʠʜʝ ʤʦʜʝʣʝʡ; 

¶ ʪʠʧʦʚʳʝ ʬʦʨʤʳ ʜʦʢʫʤʝʥʪʦʚ. 

3.2. 

ʉʊʈʋʂʊʋʈʅʓʁ (ʇʈʆʎɽʉʉʅʓʁ) ʇʆɼʍʆɼ 

ʂ ʄʆɼɽʃʀʈʆɺɸʅʀʖ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ 

 

3.2.1.  

ʇʈʀʅʎʀʇʓ ʇʈʆʎɽʉʉʅʆɻʆ ʇʆɼʍʆɼɸ 

 

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ, ʘ ʥʝ ʦʨʛʘʥʠʟʘʮʠʦʥ-

ʥʦ-ʰʪʘʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʀʤʝʥʥʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʟʥʘʯʠʤʳʡ ʜʣʷ 

ʧʦʪʨʝʙʠʪʝʣʷ ʨʝʟʫʣʴʪʘʪ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʴ, ʠ ʠʤʝʥʥʦ ʠʭ ʫʣʫʯʰʝʥʠʝʤ ʧʨʝʜʩʪʦʠʪ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʥʠʤʘʪʴʩʷ. ʄʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʰʪʘʪʥʦʡ ʩʪʨʫʢ-

ʪʫʨʝ, ʤʦʞʝʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪɹ ʣʠʰʴ ʭʘʦʩ, ʮʘʨʷʱʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ (ʦ ʢʦʪʦʨʦʤ ʚ 

ʧʨʠʥʮʠʧʝ ʨʫʢʦʚʦʜʩʪʚʫ ʠ ʪʘʢ ʠʟʚʝʩʪʥʦ, ʠʥʘʯʝ ʦʥʦ ʙʳ ʥʝ ʠʥʠʮʠʠʨʦʚʘʣʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʨʘʙʦʪʳ), ʥʘ ʝʝ ʦʩʥʦʚʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚʥʝʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ, ʩʦ-

ʜʝʨʞʠʪ ʚ ʩʝʙʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʰʪʘʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʝʜʧʨʠ̫ ʪʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʠʥʮʠʧʦʤ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 

1. ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʤʦʜʝʣʠ ʜʦʣʞʝʥ ʦʪʨʘʞʘʪʴ ʪʦʣʴʢʦ ʢʦʥʪʝʢʩʪ ʩʠʩʪʝʤʳ ð ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʦʥʪʝʢʩʪʥʳʤ ʧʨʦʮʝʩʩʦʤ ʧʨʝʜʧʨʠ̫ -

ʪʠʷ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ. 

2. ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʪ̫ʝʣʴʥʦʩʪʠ 

(ʪʝʤʘʪʠʯʝʩʢʠ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ) ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷ-

ʟʠ. ɺ ʩʣʫʯʘʝ ʙʦʣʴʰʦʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʞʥʦ ʚʳʥʝʩʪʠ ʥʘ ʪʨʝ-

ʪʠʡ ʫʨʦʚʝʥʴ ʤʦʜʝʣʠ. ʅʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʦʜ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 
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ʦʪʚʦʜʠʪʴ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠ. 

3. ɼʘʣʴʥʝʡʰʘʷ ʜʝʪʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʙʠʟ-

ʥʝʩ-ʬʫʥʢʮʠʡ ð ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʦʧʝʨʘʮʠʡ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ. ɹʠʟʥʝʩ-ʬʫʥʢʮʠʠ ʜʝʪʘʣʠʟʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘʨʥʳʭ      

ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʡ. 

4. ʆʧʠʩʘʥʠʝ ʵʣʝʤʝʥʪʘʨʥʦʡ ʙʠʟʥʝʩ-ʦʧʝʨʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʜʘ-

ʥʠʷ ʘʣʛʦʨʠʪʤʘ ʝʝ ʚʳʧʦʣʥʝʥʠʷ. 

ʇʨʠʥʮʠʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʥʘ ʚʝʨʭʥʠʭ ʫʨʦʚʥʷʭ ʜʝʢʦʤʧʦʟʠʮʠʡ: 

¶ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʯʨʝʟʤʝʨʥʦʡ ʜʝʪʘʣʠʟʘʮʠʠ (ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʥʝ ʙʦʣʝʝ 6-8 ʙʣʦʢʦʚ ʬʫʥʢʮʠʡ); 

¶ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶɦ ʠʝ ʥʘʟʚʘʥʠʷ ʬʫʥʢʮʠʡ ʠʣʠ ʨʘʙʦʪ; 

¶ ʥʝ ʩʣʝʜʫʝʪ ʧʳʪʘʪʴʩʷ ʜʝʪʘʣʴʥʦ ʦʪʨʘʟʠʪʴ ʚʩʶ ʩʫʱʝʩʪʚʫʶʱʫʶ ʣʦʛʠʢʫ ʧʨʦʮʝʩʩʘ 

(ʵʪʦ ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʝʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ); 

¶ ʚʘʞʥʦ ʦʪʨʘʟʠʪʴ ʦʙʱʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ, ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʫʯʘʩʪʚʫʶʱʠʝ 

ʚ ʠʭ ʠʩʧʦʣʥʝʥʠʠ, ʦʩʥʦʚʥʳʝ ʨʝʩʫʨʩʳ; 

¶ ʚʘʞʥʦ ʦʪʨʘʟʠʪʴ ʦʩʥʦʚʥʫʶ ʣʦʛʠʢʫ ʧʨʦʮʝʩʩʘ. 

ʆʙʱʝʝ ʯʠʩʣʦ ʫʨʦʚʥʝʡ ʚ ʤʦʜʝʣʠ (ʚʢʣʶʯʘʷ ʢʦʥʪʝʢʩʪʥʳʡ) ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

5ð6. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʦʛʦ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʣʙʁʦʡ ʦʪʨʘʩʣʠ. 

3.2.2. 

ʇʈʀʄɽʅɽʅʀɽ ɼʀɸɻʈɸʄʄ 

ʇʆʊʆʂʆɺ ɼɸʅʅʓʍ 

 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ (DFD) ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ çAS-ISè ʠ çAS-TO-BEè, ʦʪʨʘʞʘʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʠ ʧʨʝʜʣʘʛʘʝʤʫʶ ʩʪʨʫʢʪʫʨʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ. ʇʨʠ ʵʪʦʤ ʦʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʘʥʥʳʭ 

ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʥʝʟʘʚʠʩʠʤʦʤ ʦʪ ʉʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ 
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(ʉʋɹɼ), ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ERM. 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʁʦʨʜʦʥʘ (ʧʨʠʤʝʨ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ-

ʚʝʜʝʥ ʚ ʧʦʜʨʘʟʜ. 3.2.5). 

1. ʆʧʠʩʘʥʠʝ ʢʦʥʪʝʢʩʪʘ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʩʪʨʦʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘ-

ʛʨʘʤʤʳ. 

ʅʘʯʘʣʴʥʘʷ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʥʫʣʝʚʦʡ 

ʧʨʦʮʝʩʩ ʩ ʠʤʝʥʝʤ, ʦʪʨʘʞʘʶʱʠʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ, ʩʦ-

ʝʜʠʥʝʥʥʳʝ ʩ ʥʫʣʝʚʳʤ ʧʨʦʮʝʩʩʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. ʇʦʪʦʢʠ ʜʘʥʥʳʭ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʜʦʢʫʤʝʥʪʘʤ, ʟʘʧʨʦʩʘʤ ʠʣʠ ʩʦʦʙʱʝʥʠʷʤ, ʢʦʪʦʨʳʤʠ ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ 

ʦʙʤʝʥʠʚʘʶʪʩʷ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ. 

2. ʉʧʝʮʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʘʚ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʛʦʪʦʚʠʪʩʷ ʠʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ɺʳʜʝʣʷʶʪʩʷ 

ʚʩʝ ʩʪʨʫʢʪʫʨʳ ʠ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ ʪʠʧʘ çʠʪʝʨʘʮʠʷè, çʫʩʣʦʚʥʦʝ ʚʭʦʞʜʝʥʠʝè ʠ çʘʣʴ-

ʪʝʨʥʘʪʠʚʘè. ʇʨʦʩʪʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ (ʜʨʝʚʦʚʠʜʥʘʷ) ʩʪʨʫʢʪʫʨʘ, ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ (ʣʠʩʪʴʷ) ʢʦʪʦʨʦʡ ʷʚʣʷ-

ʪʁʩʷ ʵʣʝʤʝʥʪʘʤʠ ʜʘʥʥʳʭ, ʫʟʣʳ ʜʝʨʝʚʘ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʥʳʭ, ʘ ʚʝʨʭʥʠʡ 

ʫʟʝʣ ʜʝʨʝʚʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʦʢʫ ʜʘʥʥʳʭ ʚ ʮʝʣʦʤ. ʈʝʟʫʣʴʪʘʪ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠ-

ʜʝ ʪʝʢʩʪʦʚʦʛʦ ʦʧʠʩʘʥʠʷ, ʧʦʜʦʙʥʦʛʦ ʦʧʠʩʘʥʠʶ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʚ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ. 

3. ʇʦʩʪʨʦʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʥʮʝʧʪʫʘʣʥɹʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʷʝʪʩʷ ʩʫʱʥʦʩʪʴ. ʋʩʪʘ-

ʥʘʚʣʠʚʘʶʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʤʦʱ-

ʥʦʩʪʴ ʩʚʷʟʠ ʠ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ). ʉʪʨʦʠʪʩʷ ʜʠʘʛʨʘʤʤʘ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè (ʙʝʟ 

ʘʪʨʠʙʫʪʦʚ ʩʫʱʥʦʩʪʝʡ). 

4. ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʥʫʣʝʚʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʝʡ. 

ɼʣʷ ʟʘʚʝʨʰʝʥʠʷ ʘʥʘʣʠʟʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʩʧʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʝʪʘʣʠʟʠʨʫʝʪʩʷ (ʜʝʢʦʤʧʦʟʠʨʫʝʪʩʷ) ʥʘʯʘʣʴʥʘʷ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ. ʇʨʠ ʵʪʦʤ 
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ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʜʠʘʛʨʘʤʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ, ʧʦʩʪʘʚʠʚ ʝʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʧʨʦʮʝʩʩ ʠ ʦʧʠʩʘʚ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʦʪʦʢʠ, ʥʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ, ʚʥʝʰʥʠʝ ʩʫʱ-

ʥʦʩʪʠ ʠ ʩʩʳʣʢʠ ʥʘ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʠ 

ʝʛʦ ʦʢʨʫʞʝʥʠʝʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʩʝ ʧʦʩʪʨʦʝʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʩʚʦʜʷʪʩʷ ʚ ʦʜʥʫ ʜʠʘʛʨʘʤʤʫ 

ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ. 

ʇʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʦʡ ʠ ʜʠʘʛʨʘʤʤʦʡ ʥʫʣʝ-

ʚʦʛʦ ʫʨʦʚʥʷ (ʢʘʞʜʳʡ ʧʦʪʦʢ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʠ ʚʥʝʰʥʝʡ ʩʫʱʥʦʩʪʴʶ ʥʘ ʜʠʘ-

ʛʨʘʤʤʝ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʠ ʥʘ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʝ). 

ʇʨʦʮʝʩʩʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙɦʝʛʦ (ʨʘʙʦʪʘʶʪ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʜʘʥʥʳʤʠ ʠ/ʠʣʠ ʠʤʝʶʪ ʩʭʦʜʥʳʝ ʬʫʥʢʮʠʠ). ʆʥʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚʤʝʩʪʝ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʙʦʣʝʝ ʥʠʟʢʦʛʦ (ʧʝʨʚʦʛʦ) ʫʨʦʚʥʷ, ʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʦʙʲ-

ʝʜʠʥʷʶʪʩʷ ʚ ʦʜʠʥ ʧʨʦʮʝʩʩ. ɺʳʜʝʣʷʶʪʩʷ ʥʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʮʝʩ-

ʩʘʤʠ ʠʟ ʦʜʥʦʡ ʛʨʫʧʧʳ. 

ɼʝʢʦʤʧʦʟʠʨʫʶʪʩʷ ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʝʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ ʦʧʠʩʳʚʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʘ ʧʨʦʮʝʩʩʳ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ð ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʡ. 

5. ʋʪʦʯʥʝʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

ʆʧʨʝʜʝʣʷʶʪʩʷ ʘʪʨʠʙʫʪʳ ʩʫʱʥʦʩʪʝʡ. ɺʳʜʝʣʷʶʪʩʷ ʘʪʨʠʙʫʪʳ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ. 

ʇʨʦʚʝʨʷʶʪʩʷ ʩʚʷʟʠ, ʚʳʜʝʣʷʶʪʩʷ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʟʘʚʠʩʠʤʳʝ ʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ʩʫʱʥʦʩʪʠ ʠ ʩʚʷʟʠ çʩʫʧʝʨʪʠʧ-ʧʦʜʪʠʧè. 

ʇʨʦʚʝʨʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʦʧʠʩʘʥʠʝʤ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʤʦʜʝʣʴʶ (ʚʩʝ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚ ʢʘʯʝʩʪʚʝ ʘʪ-

ʨʠʙʫʪʦʚ). 
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3.2.3.  

ʉʀʉʊɽʄɸ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ARIS 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʝʪʦʜʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤ, ʧʨʦʷʚʣʷʶɦ ʘʷʩʷ ʚ ʬʦʨʤʝ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥ-

ʥʳʭ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʧʨʦʜʫʢʪ, ʥʦʩʷʱʠʡ 

ʥʘʟʚʘʥʠʝ ARIS - Architecture of Integrated Information System, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʛʝʨ-

ʤʘʥʩʢʦʡ ʬʠʨʤʦʡ IDS Scheer. 

ʉʠʩʪʝʤʘ ARIS ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʀʉ. ɽʝ ʤʝʪʦʜʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʦʩʪʘʚ-

ʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʥʳʝ ʚʟʛʣʜ̫ʳ 

ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʩʠʩʪʝʤʫ. ʆʜʥʘ ʠ ʪʘ ʞʝ ʤʦʜʝʣʴ ʤʦʞʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ARIS ʩʧʝʮʠʘʣʠʩʪʘʤ ʩ ʨʘʟ-

ʣʠʯʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʤ̫ʠ ʠ ʥʘʩʪʨʘʠʚʘʪʴ ʝʛʦ ʥʘ ʨʘʙʦʪʫ ʩ ʩʠʩʪʝʤʘʤʠ, ʠʤʝ-

ʶʱʠʤʠ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ. 

ʄʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ARIS ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʦʬʝʩʩʦʨʦʤ 

ɸʚʛʫʩʪʦʤ ʐʝʨʦʤ ʪʝʦʨʠʠ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʀʉ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʨʠʥʮʠ-

ʧʳ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʢʦʤ-

ʧʘʥʠʡ. ARIS ʧʦʜʜʝʨʞʠʚʘʝʪ ʯʝʪʳʨʝ ʪʠʧʘ ʤʦʜʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ 

ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ: 

¶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ð ʠʝʨʘʨʭʠʶ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʜʦʣʞʥʦʩʪʝʡ ʠ ʢʦʥʢʨʝʪʥʳʭ ʣʠʮ, ʩʚʷʟʠ ʤʝʞʜʫ 

ʥʠʤʠ, ʘ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʧʨʠʚʷʟʢʫ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 

¶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʩʦʜʝʨʞʘʱʠʝ ʠʝʨʘʨʭʠʶ ʮʝʣʝʡ, ʩʪʦʷɦ ʠʭ ʧʝʨʝʜ ʘʧʧʘʨʘ-

ʪʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʩ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʝʨʝʚʴʝʚ ʬʫʥʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʦ-

ʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʦʪʨʘʞʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ 
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ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ; 

¶ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʣʝʢʩʥʳʡ ʚʟʛʣʷʜ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʪʠʧʦʚ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʤʝ-

ʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ARIS, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʠ ʷʟʳʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð 

ERM, UML, ʆʄʊ ʠ ʜʨ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʞʜʳʡ ʘʩʧʝʢʪ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʥʘʯʘʣʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ, ʘ ʧʦʩʣʝ ʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʠ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʩʪʨʦʠʪʩʷ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʶʱʘʷ ʚʩʝ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʘʩʧʝʢʪʘʤʠ. 

ARIS ʥʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʫʢʘʟʘʥ-

ʥʳʭ ʚʳʰʝ ʪʠʧʦʚ ʤʦʜʝʣʝʡ. ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʥʘʯʠʥʘʪʴ ʩ ʣʶʙʦʛʦ ʠʟ ʥʠʭ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʮʝʣʝʡ, ʧʨʝʩʣʝʜʫʝʤʳʭ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ. 

ʄʦʜʝʣʠ ʚ ARIS ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʠʘʛʨʘʤʤʳ, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʙʲʝʢʪʳ ð çʬʫʥʢʮʠʷè, çʩʦʙʳʪʠʝè, çʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝè, 

çʜʦʢʫʤʝʥʪè ʠ ʪ.ʧ. ʄʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʚʷʟʠ. ʊʘʢ, ʤʝʞ-

ʜʫ ʦʙʲʝʢʪʘʤʠ çʬʫʥʢʮʠʷè ʠ çʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝè ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ 

ʩʚʷʟʠ ʩʣʝʜʫʶʱʠʭ ʚʠʜʦʚ: 

¶ ʚʳʧʦʣʥʷʝʪ; 

¶ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ; 

¶ ʫʯʘʩʪʚʫʝʪ ʚ ʚʳʧʦʣʥʝʥʠʠ; 

¶ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥ ʦ ʨʝʟʫʣʴʪʘʪʘʭ; 

¶ ʢʦʥʩʫʣʴʪʠʨʫʝʪ ʠʩʧʦʣʥʠʪʝʣʝʡ; 

¶ ʧʨʠʥʠʤʘʝʪ ʨʝʟʫʣʴʪʘʪʳ. 

ʂʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʷʶʪ ʚʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ. ɿʥʘʯʝʥʠʷ ʘʪʨʠʙʫ-

ʪʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʨʠ ʠʤʠʪʘʮʠʦʥʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʣʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʩʪʦʠʤʦʩʪʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʵʪʘʧʘ ʚʦʟʥʠʢʘʝʪ ʥʘʙʦʨ ʚʟʘʠ-

ʤʦʩʚʷʟʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʜʘʣʴʥʝʡʰʝ-

ʛʦ ʘʥʘʣʠʟʘ. 
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ʆʩʥʦʚʥʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ARIS ð ʝɽʈʉ (extended Event Driven Process Chain ð 

ʨʘʩʰʠʨʝʥʥʘʷ ʤʦʜʝʣʴ ʮʝʧʦʯʢʠ ʧʨʦʮʝʩʩʦʚ, ʫʧʨʘʚʣʷʝʤʳʭ ʩʦʙʳʪʠʷʤʠ). ʅʠʞʝ ʧʨʠʚʦʜʷʪ-

ʩʷ ʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʥʦʪʘʮʠʠ. 

ʆʙʲʝʢʪʳ ʤʦʜʝʣʠ ʝɽʈʉ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙ̡ʝʢʪʘ 
ʆʧʠʩʘʥʠʝ 

ʌʫʥʢʮʠʷ ʉʣʫʞʠʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʡ (ʧʨʦʮʝʜʫʨ, ʨʘʙʦʪ), ʚʳʧʦʣʥʷʝ-

ʤʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʤ̫ʠ/ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʉʦʙʳʪʠʝ ʉʣʫʞʠʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʝʘʣʴʥʳʭ ʩʦʙʳʪʠʡ, ʚʦʟʜʝʡʩʪʚʫʁʱʠʭ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʡ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʝʜʠʥʠʮʘ 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʟʚʝʥʴʷ ʧʨʝʜʧʨʠ-

ʷʪʠʷ (ʥʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʝʥʠʝ ʠʣʠ ʦʪʜʝʣ). 

ɼʦʢʫʤʝʥʪ ʆʪʨʘʞʘʝʪ ʨʝʘʣʴʥʳʝ ʥʦʩʠʪʝʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ ʙʫ-

ʤʘʞʥʳʡ ʜʦʢʫʤʝʥʪ. 

ʇʨʠʢʣʘʜʥʘʷ  

ʩʠʩʪʝʤʘ 

ʆʪʨʘʞʘʝʪ ʨʝʘʣʴʥʫʶ ʧʨʠʢʣʘʜʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ 

ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ. 

ʂʣʘʩʪʝʨ  

ʠʥʬʦʨʤʘʮʠʠ 

ʍʘʨʘʢʪʝʨʠʟʫʝʪ ʜʘʥʥʳʝ (ʥʘʙʦʨ ʩʫʱʥʦʩʪʝʡ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠ-

ʤʠ). ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ. 

ʉʚʷʟʴ ʤʝʞʜʫ 

ʦʙ̡ʝʢʪʘʤʠ 

ʆʧʠʩʳʚʘʝʪ ʪʠʧ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʝʢʦʪʦʨʤrʠ ʦʙʲʝʢʪʘʤʠ, 

ʥʘʧʨʠʤʝʨ, ʘʢʪʠʚʘʮʠʶ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ ʥʝʢʦʪʦʨʳʤ ʩʦ-

ʙʳʪʠʝʤ. 

ʃʦʛʠʯʝʩʢʠʡ 

ʦʧʝʨʘʪʦʨ 

ʆʧʝʨʘʪʦʨ ʦʜʥʦʛʦ ʠʟ ʪʨʝʭ ʪʠʧʦʚ (çʀè, çʀʃʀè, ʠʩʢʣʯʁʘʶʱʝʝ 

çʀʃʀè), ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʙʳʪʠʷʤʠ ʠ ʬʫʥʢʮʠʷ-

ʤʠ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ. ʇʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʚʝʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ. 

ʇʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʠʘʛʨʘʤʤʳ 

ʝɽʈʉ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ. ʇʦ ʩʫʱʝʩʪʚʫ, ʤʦʜʝʣʴ ʝɽʈʉ 

ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ IDEFO, IDEF3 ʠ DFD, ʦʙʣʘʜʘʷ ʚʩʝʤʠ ʠʭ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʠ 

ʥʝʜʦʩʪʘʪʢʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʨʘʟʣʠʯ-

ʥʳʤʠ ʪʠʧʘʤʠ ʩʚʷʟʝʡ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʟʤʝʨ ʤʦʜʝʣʠ ʠ ʜʝʣʘʝʪ ʝʝ ʧʣʦʭʦ 
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ʯʠʪʘʝʤʦʡ. ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʩʤʳʩʣʘ ʥʦʪʘʮʠʠ ʝɽʈʉ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʥʦʚʥʳʝ 

ʪʠʧʳ ʦʙʲʝʢʪʦʚ ʠ ʩʚʷʟʝʡ. ʅʘ ʨʠʩ. 3.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪʝʡʰʘʷ ʤʦʜʝʣʴ ʝɽʈʉ, ʦʧʠʩʳ-

ʚʘʶʱʘʷ ʬʨʘʛʤʝʥʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

ʈʠʩ. 3.1. ʄʦʜʝʣʴ ʝɽʈʉ 

ʀʟ ʨʠʩ. 3.1 ʚʠʜʥʦ, ʯʪʦ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʤʳʩʣ ʠ 

ʦʪʨʘʞʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʘ. ʉʪʨʝʣʢʘ, 

ʩʦʝʜʠʥʷʶʱʘʷ ʉʦʙʳʪʠʝ 1 ʠ ʌʫʥʢʮʠʶ 1, çʘʢʪʠʚʠʨʫʝʪè ʠʣʠ ʠʥʠʮʠʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʌʫʥʢʮʠʠ 1. ʌʫʥʢʮʠʷ 1 çʩʦʟʜʘʝʪè ʉʦʙʳʪʠʝ 2, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʩʠʤʚʦʣ ʣʦʛʠʯʝʩʢʦʛʦ 

çʀè, çʟʘʧʫʩʢʘʶʱʠʡè ʚʳʧʦʣʥʝʥʠʝ ʌʫʥʢʮʠʡ 2 ʠ 3. ʅʦʪʘʮʠʷ ʝɽʈʉ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʧʨʘʚʠʣʘʭ: 

¶ ʢʘʞʜʘʷ ʬʫʥʢʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʠʮʠʠʨʦʚʘʥʘ ʩʦʙʳʪʠʝʤ ʠ ʜʦʣʞʥʘ ʟʘʚʝʨ-

ʰʘʪʴʩʷ ʩʦʙʪrʠʝʤ; 

¶ ʚ ʢʘʞʜʫʶ ʬʫʥʢʮʠʶ ʥʝ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʙʦʣʝʝ ʦʜʥʦʡ ʩʪʨʝʣʢʠ, çʟʘʧʫʩʢʘʶ-

ʱʝʡè ʚʳʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʠ, ʠ ʚʳʭʦʜʠʪʴ ʥʝ ʙʦʣʝʝ ʦʜʥʦʡ ʩʪʨʝʣʢʠ, ʦʧʠʩʳ-

ʚʘʶʱʝʡ ʟʘʚʝʨʰʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ. 

ʅʘ ʨʠʩ. 3.2 ʧʦʢʘʟʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ARIS ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 
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ʈʠʩ. 3.2. ʌʨʘʛʤʝʥʪ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ 

ʀʟ ʨʠʩ. 3.1 ʠ 3.2 ʚʠʜʥʦ, ʯʪʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʚ ʥʦʪʘʮʠʠ ʝɽʈʉ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʦʪʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʨʘʙʦʪ (ʧʨʦʮʝʜʫʨ, ʬʫʥʢʮʠʡ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʦʨʷʜʢʝ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʈʝʘʣʴʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨ ʚ ʝɽʈʉ ʚʠʟʫ-

ʘʣʴʥʦ ʥʝ ʦʪʨʘʞʘʝʪʩʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʤʦʜʝʣʝʡ ʚʦʟʤʦʞʥʳ ʩʠ-

ʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʘ ʦʜʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʙʫʜʝʪ ʚʦʟʣʦʞʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʜʚʫʭ ʟʘʜʘʯ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʩʠʤʚʦʣʳ ʣʦʛʠʢʠ ʧʦʟʚʦʣʷʶʪ ʦʪʨʘ-

ʟʠʪʴ ʚʝʪʚʣʝʥʠʝ ʠ ʩʣʠʥ̫ʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʘʣʴʥʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʧʠʩʘʥʠʷ, 

ʥʘʧʨʠʤʝʨ ʛʨʘʬʠʢʠ ɻʘʥʪʘ ʚ ʩʠʩʪʝʤʝ MS Project. 
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3.2.4.  

ʄɽʊʆɼ ERICSSON-PENKER
1
 

 

ʄʝʪʦʜ Ericsson- Penker ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʩʚʷʟʠ ʩ ʧʦʧʳʪʢʦʡ 

ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʘ ʦʙʲʝʢʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML (ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤ ʇʆ) ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ UML ʤʝ-

ʭʘʥʠʟʤʦʚ ʨʘʩʰʠʨʝʥʠʷ (ʩʤ. ʧʦʜʨʘʟʜ. 2.5.8). ɸʚʪʦʨʳ ʤʝʪʦʜʘ ʩʦʟʜʘʣʠ ʩʚʦʡ ʧʨʦʬʠʣʴ 

UML ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʚʚʝʜʷ ʥʘʙʦʨ ʩʪʝʨʝʦʪʠʧʦʚ, ʦʧʠʩʳʚʘʶ-

ʱʠʭ ʧʨʦʮʝʩʩʳ, ʨʝʩʫʨʩʳ, ʧʨʘʚʠʣʘ ʠ ʮʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʄʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. 

¶ ʈʝʩʫʨʩʳ ð ʨʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʣʠ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʭ (ʣʶʜʠ, ʤʘʪʝʨʠʘʣʳ, ʠʥʬʦʨʤʘʮʠʷ ʠʣʠ ʧʨʦʜʫʢʪʳ). ʈʝʩʫʨʩʳ ʩʪʨʫʢʪʫ-

ʨʠʨʦʚʘʥʳ, ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʬʠʟʠʯʝʩʢʠʝ, ʘʙʩʪʨʘʢʪʥʳʝ, ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ. 

¶ ʇʨʦʮʝʩʩʳ ð ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠʟʤʝʥʷʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʨʝʩʫʨʩʦʚ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘʤʠ. 

¶ ʎʝʣʠ ð ʥʘʟʥʘʯʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʎʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʙʠʪʳ ʥʘ ʧʦʜʮʝʣʠ ʠ 

ʩʦʦʪʥʝʩʝʥʳ ʩ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʎʝʣʠ ʜʦʩʪʠʛʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʘʭ ʠ ʚʳʨʘ-

ʞʘʶʪ ʪʨʝʙʫʝʤʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʩʫʨʩʦʚ. ʎʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʚ ʚʠʜʝ ʦʜ-

ʥʦʛʦ ʠʣʠ ʙʦʣʝʝ ʧʨʘʚʠʣ. 

¶ ɹʠʟʥʝʩ-ʧʨʘʚʠʣʘ ð ʫʩʣʦʚʠʷ ʠʣʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʦʚ (ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʝ). ʇʨʘʚʠʣʘ ʤʦʛʫʪ ʜʠʢʪʦʚʘʪʴʩʷ 

ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ (ʠʥʩʪʨʫʢʮʠʷʤʠ ʠʣʠ ʟʘʢʦʥʘʤʠ), ʠʣʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʚ 

ʧʨʝʜʝʣʘʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʇʨʘʚʠʣʘ ʤʦʛʫʪ ʙʳʪʴ' ʦʧʨʝʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʷʟʳʢʘ ʆʉʔ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʪʘʥʜʘʨʪʘ UML. 

ʆʩʥʦʚʥʦʡ ʜʠʘʛʨʘʤʤʦʡ UML, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʜʘʥʥʦʤ ʤʝʪʦʜʝ, ʷʚʣʷʝʪʩʷ ʜʠʘʛʨʘʤ-

                                                      
1
 Eriksson, Hans-Erik and Penker, Magnus çBusiness Modeling with UML: Business Patterns at workè. 

Wiley Computer Publishing, 2000. 
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ʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʤ. ʧʦʜʨʘʟʜ. 2.5.5). ʇʨʦʮʝʩʩ ʚ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʚʠʜʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʠʩʘʥ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʜʝʷʪʝʣʴʥʦʩʪʝʡ. ʄʝʪʦʜ Eriksson-Penker ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙ-

ʨʘʟʝʮ ʧʨʦʮʝʩʩʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʠʩ. 3.3) ʚ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦ 

ʩʪʝʨʝʦʪʠʧʦʤ çprocessè (ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚ ʤʝʪʦʜʝ IDEF0, ʨʘʩʰʠʨʝʥʥʦʝ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʮʝʣʠ ʧʨʦ-

ʮʝʩʩʘ). ʇʨʦʮʝʩʩ ʠʩʧʦʣʟɹʫʝʪ ʚʭʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʬʦʨʤʠʨʫʝʪ ʚʳʭʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʧʦʢʘʟʘʥʥʳʝ ʚ ʚʠʜʝ ʦʙʲʝʢʪʦʚ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çresourseè, ʩʦʝʜʠʥʝʥʥʳʭ ʩ ʧʨʦʮʝʩ-

ʩʦʤ ʩʚʷʟʷʤʠ ʟʘʚʠʩʠʤʦʩʪʠ. ʈʝʩʫʨʩʳ, ʠʛʨʘʶʱʠʝ ʚ ʤʝʪʦʜʝ IDEF0 ʨʦʣʠ çʫʧʨʘʚʣʝ-

ʥʠʷè ʠ çʤʝʭʘʥʠʟʤʘè, ʪʘʢʞʝ ʩʦʝʜʠʥʝʥʳ ʩ ʧʨʦʮʝʩʩʦʤ ʩʚʷʟʷʤʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦ 

ʩʪʝʨʝʦʪʠʧʘʤʠ çsupplyè ʠ çcontrolè. ʎʝʣʴ ʧʨʦʮʝʩʩʘ ʧʦʢʘʟʘʥʘ ʢʘʢ ʦʙʲʝʢʪ ʩʦ ʩʪʝ-

ʨʝʦʪʠʧʦʤ çgoalè. 

 

ʈʠʩ. 3.3. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʨʦʮʝʩʩʘ 

ʇʦʣʥʘʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʦʜʦʙʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʘʨʭʠʪʝʢʪʫʨʳ ʇʆ. ʂʘʞʜʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʨʘʞʝʥʦ ʚ ʦʜʥʦʡ ʠʣʠ 

ʙʦʣʝʝ ʜʠʘʛʨʘʤʤʘʭ. ɼʠʘʛʨʘʤʤʳ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠ ʠʟʦʙʨʘʞʘʪʴ ʧʨʦ-

ʮʝʩʩʳ, ʧʨʘʚʠʣʘ, ʮʝʣʠ ʠ ʨʝʩʫʨʩʳ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʄʝʪʦʜ Eriks-

son-Penker ʠʩʧʦʣʴʟʫʝʪ ʯʝʪʳʨʝ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ: 

¶ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ð ʩʪʨʫʢʪʫʨʘ ʮʝʣʝʡ ʠ ʧʨʦʙʣʝʤ (ʜʝʨʝʚʦ ʮʝ-

ʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʦʙʲʝʢʪʦʚ); 



 268 

¶ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ð ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ (ʚ 

ʚʠʜʝ ʥʘʙʦʨʘ ʜʠʘʛʨʘʤʤ ʜʝʷʪʝʣʴʥʦʩʪʠ); 

¶ ʩʪʨʫʢʪʫʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ð ʩʪʨʫʢʪʫʨʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʩʫʨʩʦʚ (ʚ ʚʠʜʝ ʜʠʘ-

ʛʨʘʤʤ ʢʣʘʩʩʦʚ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʜʥʦʡ ʠʟ ʤʦʜʝʣʝʡ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʦʙʨʘʟʝʮ Employment ʠʟ ʧʦʜʨʘʟʜ. 2.6; 

¶ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ð ʧʦʚʝʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʝʪʘʣʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ (ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʩʪʦʷʥʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ). 

3.2.5.  

ʇʈʀʄɽʈ ʀʉʇʆʃʔɿɺɸʅʀʗ ʇʈʆʎɽʉʉʅʆɻʆ 

ʇʆɼʍʆɼɸ 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʠʢʘ ʁʦʨʜʦʥʘ, ʦʧʠʩʘʥʥʘʷ ʚ ʧʦʜʨʘʟʜ. 

3.2.2. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʙʦʣʴʥʠʮʳ ʟʘʢʘʟʘʣʘ ʨʘʟʨʘʙʦʪʢʫ ʀʉ ʜʣʷ ʦʪʜʝʣʘ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʦʚ 

ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʝʢʨʝʪʘʨʠʘʪʘ. ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʦ ʚʨʘʯʘʭ, ʧʘʮʠʝʥʪʘʭ, ʧʨʠʝʤʝ ʧʘʮʠʝʥʪʦʚ ʠ ʣʝʯʝʥʠʠ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʚʳʜʘʚʘʪʴ ʦʪʯʝ-

ʪʳ ʧʦ ʟʘʧʨʦʩʫ ʚʨʘʯʝʡ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. 

ɺʦ ʚʨʝʤʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ ʦʧʠʩʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ʇʝʨʝʜ ʧʨʠʝʤʦʤ ʚ ʙʦʣʴʥʠʮʫ ʧʨʦʚʦʜʠʪʩʷ ʚʩʪʨʝʯʘ ʧʘʮʠʝʥʪʘ ʠ ʚʨʘʯʘ. ɺʨʘʯ ʠʥʬʦʨ-

ʤʠʨʫʝʪ ʦʪʜʝʣ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʦʚ ʦʙ ʦʞʠʜʘʝʤʦʤ ʧʨʠʝʤʝ ʙʦʣʴʥʦʛʦ ʠ ʧʝʨʝʜʘʝʪ ʦ ʥʝʤ 

ʜʘʥʥʳʝ. ʇʘʮʠʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪ ʚ ʙʦʣʴʥʠʮʫ ʙʦʣʝʝ ʯʝʤ ʦʜʠʥ ʨʘʟ, ʥʦ ʝʩʣʠ ʧʘʮʠ-

ʝʥʪ ʨʘʥʝʝ ʥʝ ʣʝʯʠʣʩʷ ʚ ʙʦʣʴʥʠʮʝ, ʪʦ ʝʤʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦʤʝʨ ʠ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʝʛʦ ʜʘʥʥʳʝ (ʬʘʤʠʣʠʷ, ʠʤʷ ʠ ʦʪʯʝʩʪʚʦ ʧʘʮʠʝʥʪʘ, ʘʜʨʝʩ ʠ ʜʘʪʘ ʨʦʞʜʝ-

ʥʠʷ). ʇʘʮʠʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʩʠʩʪʝʤʝ ʜʦ ʧʨʠʝʤʘ ʚ ʙʦʣʴʥʠʮʫ. 

ʏʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚʨʘʯ ʦʬʦʨʤʣʷʝʪ ʚ ʦʪʜʝʣʝ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʦʚ ʧʨʠʝʤ ʙʦʣʴ-

ʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʨʠʝʤʘ ʠ ʟʘʧʦʤʠʥʘʶʪʩʷ ʜʘʥʥʳʝ 
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ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʪʜʝʣ ʧʨʠʝʤʘ ʧʦʩʳʣʘʝʪ ʩʦʦʙʱʝʥʠʝ ʚʨʘʯʫ ʜʣʷ ʧʦʜ-

ʪʚʝʨʞʜʝʥʠʷ ʧʨʠʝʤʘ ʙʦʣʴʥʦʛʦ. ɺ ʵʪʦ ʩʦʦʙʱʝʥʠʝ ʚʢʣʶʯʘʶʪʩʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ ʥʦ-

ʤʝʨ ʧʘʮʠʝʥʪʘ ʠ ʝʛʦ ʬʘʤʠʣʠʷ, ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʨʠʝʤʘ, ʜʘʪʘ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ ʠ 

ʥʦʤʝʨ ʧʘʣʘʪʳ. 

ɺ ʜʝʥʴ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪ ʩʦʦʙʱʘʝʪ ʚ ʦʪʜʝʣ ʧʨʠʝʤʘ ʦ ʩʚʦʝʤ ʧʨʠʙʳʪʠʠ ʠ ʧʝʨʝʜʘʝʪ 

ʜʘʥʥʳʝ ʦ ʩʝʙʝ (ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʚ ʜʘʥʥʳʭ). ʆʪʜʝʣ ʧʨʠʝʤʘ ʧʨʦʚʝʨʷʝʪ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʠ ʢʦʨʨʝʢʪʠʨʫʝʪ ʜʘʥʥʳʝ ʦ ʧʘʮʠʝʥʪʝ. ɽʩʣʠ ʧʘʮʠʝʥʪ ʥʝ ʧʦʤʥʠʪ ʩʚʦʡ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ 

ʥʦʤʝʨ, ʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʧʨʦʩ. ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʮʠʝʥʪ ʧʦʣʫʯʘ-

ʝʪ ʨʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʢʘʨʪʫ, ʩʦʜʝʨʞʘʱʫʶ ʬʘʤʠʣʠʶ, ʠʤʷ ʠ ʦʪʯʝʩʪʚʦ ʧʘʮʠʝʥʪʘ, ʘʜʨʝʩ, 

ʜʘʪʫ ʨʦʞʜʝʥʠʷ, ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ, ʛʨʫʧʧʫ ʢʨʦʚʠ, ʥʘʟʚʘʥʠʝ ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʠ ʠ ʥʦ-

ʤʝʨ ʩʪʨʘʭʦʚʢʠ. 

ɺʦ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʙʦʣʴʥʠʮʝ ʧʘʮʠʝʥʪ ʤʦʞʝʪ ʣʝʯʠʪʴʩʷ ʫ ʥʝʩʢʦʣʴʢʠʭ ʚʨʘʯʝʡ; 

ʢʘʞʜʳʡ ʚʨʘʯ ʥʘʟʥʘʯʘʝʪ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʢʫʨ-ʛʦʥ ʣʝʯʝʥʠʷ, ʥʦ ʢʘʞʜʳʡ ʢʫʨʩ ʣʝʯʝʥʠʷ 

ʥʘʟʥʘʯʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ʚʨʘʯʦʤ. ɼʘʥʥʳʝ ʦ ʢʫʨʩʘʭ ʣʝʯʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʚ ʤʝʜʠʮʠʥ-

ʩʢʠʡ ʩʝʢʨʝʪʘʨʠʘʪ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʝʡ ʣʝʯʝʥʠʷ ʧʘʮʠʝʥʪʦʚ, ʨʝʛʠʩʪʨʠ-

ʨʫʶʪʩʷ ʠ ʭʨʘʥʷʪʩʷ ʪʘʤ. ɼʘʥʥʳʝ ʚʢʣʶʯʘʶʪ ʥʦʤʝʨ ʚʨʘʯʘ, ʥʦʤʝʨ ʧʘʮʠʝʥʪʘ, ʧʦʨʷʜʢʦ-

ʚʳʡ ʥʦʤʝʨ ʧʨʠʝʤʘ, ʥʘʟʚʘʥʠʝ ʢʫʨʩʘ ʣʝʯʝʥʠʷ, ʜʘʪʫ ʥʘʟʥʘʯʝʥʠʷ, ʚʨʝʤʷ ʠ ʧʨʠʤʝʯʘʥʠʷ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʨʘʯ ʟʘʧʨʘʰʠʚʘʝʪ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʩʝʢʨʝʪʘʨʠʘʪʝ ʠʩʪʦʨʠʶ 

ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʘ, ʩʦʜʝʨʞʘʱʫʶ ʜʘʥʥʳʝ ʦ ʢʫʨʩʘʭ ʣʝʯʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʧʘʮʠʝʥʪʦʤ. 

ʀʩʪʦʨʠʷ ʙʦʣʝʟʥʠ ʧʨʝʜʩʪʘʚʣʷʝʤʩʷ ʚ ʚʠʜʝ ʪʘʙʣ. 3.1. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʫʨʩʦʚ ʣʝʯʝʥʠʷ ʣʝʯʘʱʠʡ ʚʨʘʯ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʚʳʧʠʩʢʝ 

ʧʘʮʠʝʥʪʘ. ʂʦʛʜʘ ʧʘʮʠʝʥʪ ʚʳʧʠʩʳʚʘʝʪʩʷ, ʦʥ ʩʦʦʙʱʘʝʪ ʦʙ ʵʪʦʤ ʚ ʦʪʜʝʣ ʧʨʠʝʤʘ. ʆʪ-

ʜʝʣ ʧʨʠʝʤʘ ʨʝʛʠʩʪʨʠʨʫʝʪ ʜʘʥʥʳʝ ʦ ʚʳʧʠʩʢʝ, ʚʢʣʶʯʘʷ ʜʘʪʫ ʚʳʧʠʩʢʠ, ʠ ʜʘʝʪ ʧʘʮʠ-

ʝʥʪʫ ʩʧʨʘʚʢʫ ʦʙ ʦʢʦʥʯʘʥʠʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʙʦʣʥɹʠʮʝ. 
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ʊʘʙʣʠʮʘ 3.1 

ʀʩʪʦʨʠʷ ʙʦʣʝʟʥʠ ʧʘʮʠʝʥʪʘ 

ʀʩʪʦʨʠʷ ʙʦʣʝʟʥʠ ɼʘʪʘ: 01-02-1998 

ɼʘʥʥʳʝ ʩ 01-01-1992 ʧʦ 01-02-1998 

ʅʦʤʝʨ ʧʘʮʠʝʥʪʘ:  

732 

ʌʀʆ:  

ʀʚʘʥʦʚ ʉ.ʇ. 

ɼʘʪʘ ʨʦʞʜʝʥʠʷ: 15-07-55 

ʅʦʤʝʨ ʧʨʠʝʤʘ:  

649 

ɼʘʪʘ ʧʨʠʝʤʘ:      

06-07-1992 

ʇʘʣʘʪʘ: 4 

ɿʘʙʦʣʝʚʘʥʠʝ: ʧʝʨʝʣʦʤ ʥʦʛʠ ɺʨʘʯ: ʇʝʪʨʦʚ ʇ.ʉ, ʭʠʨʫʨʛ 

  ɼʘʪʘ ɺʨʝʤʷ ʇʨʠʤʝʯʘʥʠʝ 

  06-07-1992 12.00 ʅʘʣʦʞʝʥ ʛʠʧʩ 

  20-07-1992 14.00 ʉʦʩʪʦʷʥʠʝ ʭʦʨʦhʝʝ 

  22-07-1992 10.00 ʃʝʯʝʥʠʝ  ʟʘʢʦʥʯʝʥʦ 

ɿʘʙʦʣʝʚʘʥʠʝ: ʆʈɿ ɺʨʘʯ: ʀʚʘʥʦʚ ɸ.ʉ., ʪʝʨʘʧʝʚʪ 

  ɼʘʪʘ ɺʨʝʤʷ ʇʨʠʤʝʯʘʥʠʝ 

 10-07-1992 10.00 ʅʘʟʥʘʯʝʥʘ ʪʝʨʘʧʠʷ 

  15-07-1992 10.00 ʉʦʩʪʦʷʥʠʝ  

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

  20-07-1992 10.00 ʉʦʩʪʦʷʥʠʝ ʭʦʨʦʰʝʝ 

  25-07-1992 10.00 ɺʳʧʠʩʘʥ 

ʅʦʤʝʨ ʧʨʠʝʤʘ: 

711 

ɼʘʪʘ ʧʨʠʝʤʘ: 

12-04-1993 

ʇʘʣʘʪʘ: 8   

ɿʘʙʦʣʝʚʘʥʠʝ: ʩʝʨʜʝʯʥʳʡ ʧʨʠʩʪʫʧ ɺʨʘʯ: ʉʠʜʦʨʦʚ ʀ.ʀ., ʢʘʨʜʠʦʣʦʛ 

  ɼʘʪʘ ɺʨʝʤʷ ʇʨʠʤʝʯʘʥʠʝ 

   ...  ...  ... 
 

ɺʨʘʯ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʦ ʩʝʙʝ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʜʘʥʥʳʭ ʚ ʦʪʜʝʣ ʧʨʠʝʤʘ. ɼʘʥʥʳʝ ʦ 

ʚʨʘʯʝ ʚʢʣʶʯʘʶʪ ʥʦʤʝʨ ʚʨʘʯʘ, ʬʘʤʠʣʠʶ, ʠʤʷ ʠ ʦʪʯʝʩʪʚʦ, ʘʜʨʝʩ, ʜʘʪʫ ʨʦʞʜʝʥʠʷ, ʜʦ-

ʤʘʰʥʠʡ ʪʝʣʝʬʦʥ, ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʥʦʤʝʨ ʢʘʙʠʥʝʪʘ, ʨʘʙʦʯʠʡ ʪʝʣʝʬʦʥ. 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʙʦʣʴʥʠʮʳ ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʦʪʯʝʪ ʦ ʧʘʮʠʝʥʪʘʭ. ɺ ʟʘʧʨʦʩʝ ʫʢʘ-
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ʟʳʚʘʝʪʩʷ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ (ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘ̫ ʜʘʪʳ). ʆʪʯʝʪ ʜʦʣʞʝʥ ʧʨʝʜʩʪʘʚ-

ʣʷʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʝ (ʪʘʙʣ. 3.2). 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʙʦʣʴʥʠʮʳ ʟʘʧʨʘʰʠʚʘʝʪ ʪʘʢʞʝ ʦʙʟʦʨ ʟʘʙʦʣʝʚʘʥʠʡ ʟʘ ʧʦʩʣʝʜʥʶʶ 

ʥʝʜʝʣʶ ʢʘʞʜʳʡ ʧʦʥʝʜʝʣʴʥʠʢ ʚ 9.00. 

ʆʧʠʩʘʥʠʝ ʢʦʥʪʝʢʩʪʘ ʩʠʩʪʝʤʳ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʦʚ ʚ ʙʦʣʴʥʠʮʝ ʠ ʧʦʩʪʨʦʝʥʠʝ 

ʥʘʯʘʣʴʥʦʡ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ 

ʇʦʩʪʨʦʠʤ ʥʘʯʘʣʴʥʫʶ ʢʦʥʪʝʢʩʪʥʫʶ ʜʠʘʛʨʘʤʤʫ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚ ʥʦʪʘʮʠʠ ɻʝʡ-

ʥʘ ð ʉʵʨʩʦʥʘ (ʨʠʩ. 3.4). ʅʘʨʠʩʫʝʤ ʥʫʣʝʚʦʡ ʧʨʦʮʝʩʩ ʠ ʧʨʠʩʚʦʠʤ ʝʤʫ ʠʤʷ ʩʠʩʪʝʤʳ 

(ʉʠʩʪʝʤʘ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʦʚ). ʇʦʩʢʦʣʴʢʫ ʤʦʜʝʣʠʨʫʝʪʩʷ ʜʝʪ̫ʝʣʴʥʦʩʪʴ ʦʪʜʝʣʘ ʧʨʠʝʤʘ 

ʧʘʮʠʝʥʪʦʚ ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʝʢʨʝʪʘʨʠʘʪʘ, ʚʥʝʰʥʠʤʠ ʩʫʱʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ ɺʨʘʯ, 

ʇʘʮʠʝʥʪ ʠ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʙʦʣʴʥʠʮʳ. ʅʘʨʠʩʫʝʤ ʚʥʝʥhʠʝ ʩʫʱʥʦʩʪʠ ʠ ʩʦʝʜʠʥʠʤ ʠʭ 

ʩ ʥʫʣʝʚʳʤ ʧʨʦʮʝʩʩʦʤ ʧʦʩʨʝʜ-ʉ1 ʥʦʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ. 

ʊʘʙʣʠʮʘ 3.2 

ʆʪʯʝʪ ʦ ʧʘʮʠʝʥʪʘʭ 

ʆʪʯʝʪ ʦ ʧʘʮʠʝʥʪʘʭ 

ɼʘʥʥʳʝ ʩ 01-12-1997 ʧʦ 01-02-1998 

ʅʦʤʝʨ ʌʀʆ ɸʜʨʝʩ ʊʝʣʝʬʦʥ ɼʘʪʘ 

ʨʦʞʜʝʥʠʷ 

ʉʪʨʘʭʦʚʘʷ 

ʢʦʤʧʘʥʠʷ 

ʅʦʤʝʨ 

ʩʪʨʘʭʦʚʢʠ 
       

 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ 

ʆʧʨʝʜʝʣʠʤ ʩʦʩʪʘʚ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʠ ʧʦʜʛʦʪʦʚʠʤ ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

ʇʦʤʝʪʠʤ ʩʠʤʚʦʣʘʤʠ ç*è, çÁè ʠ ç|è ʚʩʝ ʩʪʨʫʢʪʫʨʳ ʠ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ ʪʠʧʘ 

çʠʪʝʨʘʮʠʷè, çʫʩʣʦʚʥʦʝ ʚʭʦʞʜʝʥʠʝè ʠ çʘʣʴʪʝʨʥʘʪʠʚʘè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʠ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʚ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʙʳʪʴ ʉʬʦʨʤʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʜʘʥ-

ʥʳʭ. 

ʇʨʠʤʝʨʳ ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. 
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ʆʊʏɽʊ_ʇʆ_ʀʉʊʆʈʀʀ_ɹʆʃɽɿʅʀ 

ʊʝʢʫʱʘʷ_ʜʘʪʘ 

ʅʘʯʘʣʴʥʘʷ_ʜʘʪʘ 

ʂʦʥʝʯʥʘʷ_ʜʘʪʘ 

ʉʊʈʆʂɸ_ʇɸʎʀɽʅʊɸ 

ʅʦʤʝʨ_ʧʘʮʠʝʥʪʘ 

ʌʠʦ 

ɼʘʪʘ_ʨʦʞʜʝʥʠʷ 

 

ʈʠʩ. 3.4. ʅʘʯʘʣʴʥʘʷ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʉʊʈʆʂɸ_ʇʈʀɽʄɸ* 

ʅʦʤʝʨ_ʧʨʠʝʤʘ /* ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʧʨʠʝʤʘ ʥʦʚʦʛʦ ʙʦʣʴʥʦʛʦ*/  

ɼʘʪʘ_ʧʨʠʝʤʘ  

ʅʦʤʝʨ_ʧʘʣʘʪʳ  

ʉʊʈʆʂɸ_ʂʋʈʉɸ_ʃɽʏɽʅʀʗ* 

ʅʘʠʤʝʥʦʚʘʥʠʝ_ʟʘʙʦʣʝʚʘʥʠʷ 
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ʀʤʷ_ʚʨʘʯʘ 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ 

ʉʊʈʆʂɸ_ʈɽɿʋʃʔʊɸʊʆɺ_ʃɽʏɽʅʀʗ* 

ɼʘʪʘ 

ɺʨʝʤʷ 

ʇʨʠʤʝʯʘʥʠʝ 

ʀʌʆʈʄɸʎʀʗ_ʆʊ_ɺʈɸʏɸ 

ʇʨʠʩʤ_ʥʦʚʦʛʦ_ʙʦʣʴʥʦʛʦ 

ɼʘʥʥʳʝ_ʦ_ʚʨʘʯʝ 

ʅʦʚʳʡ_ʧʘʮʠʝʥʪ_ʙʦʣʴʥʠʮʳ 

ɿʘʠʨʦʩ_ʥʘ_ʧʦʣʫʯʝʥʠʝ_ʠʩʪʦʨʠʠ_ʙʦʣʝʟʥʠ 

ʂʫʨʩ_ʣʝʯʝʥʠʷ 

ʆʊʏɽʊ_ʆ_ʇɸʎʀɽʅʊɸʍ 

ʊʝʢʫʱʘʷ_ʮʘʪʘ 

ʅʘʯʘʣʴʥʘʷ_ʜʘʪʘ 

ʂʦʥʝʯʥʘʷ_ʜʘʪʘ 

ʉʊʈʆʂɸ_ʇɸʎʀɽʅʊɸ* 

ʅʦʤʝʨ_ʧʘʮʠʝʥʪʘ 

ʌʠʦ 

ɸʜʨʝʩ 

ʊʝʣʝʬʦʥ 

ɼʘʪʘ_ʨʦʞʜʝʥʠʷ 

ʉʊʈɸʍʆɺɸʅʀɽ
0
 

ʉʪʨʘʭʦʚʘʷ_ʢʦʤʧʘʥʠʷ 

ʅʦʤʝʨ_ʩʪʨʘʭʦʚʢʠ 

ʇʦʩʪʨʦʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 

ɺʳʜʝʣʠʤ ʠ ʥʘʨʠʩʫʝʤ ʩʫʱʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ ʚ ʩʠ-

ʩʪʝʤʝ ʧʨʠʝʤʘ ʧʘʮʠʝʥʪʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʫʶ ʚʦʟʤʦʞʥʫʶ ʧʘʨʫ ʩʫʱʥʦʩʪʝʡ ʠ 

ʫʩʪʘʥʦʚʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. ʅʘʨʠʩʫʝʤ ʜʠʘʛʨʘʤʤʫ çʩʫʱʥʦʩʪʴ-

ʩʚʷʟʴè. ʇʨʠʩʚʦʠʤ ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʘʞʜʦʡ ʩʚʷʟʠ ʠ ʟʘʜʘʜʠʤ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 



 274 

(ʨʠʩ. 3.5). 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʦʪʚʝʪʠʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦʩʳ: 

1. ʇʦʯʝʤʫ ʤʦʱʥʦʩʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʇʘʮʠʝʥʪʦʤ ʠ ʇʨʠʝʤʦʤ, ʇʨʠʝʤʦʤ ʠ ʂʫʨ-

ʩʦʤ ʣʝʯʝʥʠʷ, ɺʨʘʯʦʤ ʠ ʂʫʨʩʦʤ ʣʝʯʝʥʠʷ ʨʘʚʥʘ ʆ, ʘ ʥʝ 1? 

2. ʇʦʯʝʤʫ ʦʪʩʫʪʩʪʚʫʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ɺʨʘʯʦʤ ʠ ʇʘʮʠʝʥʪʦʤ? 

 

ʈʠʩ. 3.5. ʅʘʯʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 

ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʥʫʣʝʚʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʝʡ 

ɼʝʢʦʤʧʦʟʠʨʫʝʤ ʥʘʯʘʣʴʥʫʶ ʢʦʥʪʝʢʩʪʥʫʶ ʜʠʘʛʨʘʤʤʫ. ɼʝʢʦʤʧʦʟʠʨʫʝʤ 

ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʚʝʨʠʤ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠ ʧʨʦ-

ʮʝʩʩʦʚ. ʆʧʠʰʝʤ ʥʘʢʦʧʠʪʝʣʠ ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ʆʧʠʰʝʤ 

ʧʨʦʮʝʩʩʳ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3.6ð3.9. 

ʆʧʠʩʘʥʠʝ ʥʘʢʦʧʠʪʝʣʝʡ ʜʘʥʥʳʭ ʠ ʧʨʠʤʝʨ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʠʚʝʜʝ-

ʥʳ ʥʠʞʝ. 

ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ: ʧʘʮʠʝʥʪʳ 

ʅʦʤʝʨ_ʧʘʮʠʝʥʪʘ 

ʌʠʦ 

ɸʜʨʝʩ 

ʊʝʣʝʬʦʥ 

ɼʘʪʘ_ʨʦʞʜʝʥʠʷ 

ɻʨʫʧʧʘ_ʢʨʦʚʠ 

ʉʪʨʘʭʦʚʘʥʠʝ
0
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ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ: ʧʨʠʝʤʳ 

ʅʦʤʝʨ_ʧʨʠʝʤʘ 

ʅʦʤʝʨ_ʧʘʮʠʝʥʪʘ 

ɼʘʪʘ_ʧʨʠʝʤʘ 

 

ʈʠʩ. 3.6. ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ 

ɼʘʪʘ_ʚʳʧʠʩʢʠ 

ʅʦʤʩʨ_ʧʘʣʘʪʳ 

ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ: ʢʫʨʩʳ ʣʝʯʝʥʠʷ 

ʅʦʤʝʨ_ʧʨʠʝʤʘ  

ʅʦʤʩʨ_ʚʨʘʯʘ 
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ʈʠʩ. 3.7. ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʧʨʦʮʝʩʩʘ 1 

ʅʘʠʤʝʥʦʚʘʥʠʝ_ʟʘʙʦʣʝʚʘʥʠʷ 

ʇʈʀʄɽʏɸʅʀɽ 

ɼʘʪʘ 

ɺʨʝʤʷ 

ʇʨʠʤʝʯʘʥʠʝ 
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ʈʠʩ. 3.8. ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʧʨʦʮʝʩʩʘ 1.1 

ʅʘʢʦʧʠʪʝʣʴ ʜʘʥʥʳʭ: ʚʨʘʯʠ 

ʅʦʤʝʨ_ʚʨʘʯʘ 

ʀʤʷ_ʚʨʘʯʘ 

ɸʜʨʝʩ 

ʊʝʣʝʬʦʥ 

ɼʘʪʘ_ʨʦʞʜʝʥʠʷ 

ʉʧʝʮʠʘʣʠʟʘʮʠʷ 

ʅʦʤʝʨ_ʢʘʙʠʥʝʪʘ 

ʈʘʙʦʯʠʡ_ʪʝʣʝʬʦʥ 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ: ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʘʮʠʝʥʪʘ 

BEGIN  

GET ʌʠʦ ʠ ɼʘʪʘ_ʨʦʞʜʝʥʠʷ  

FIND ʧʘʮʠʝʥʪ  

IF ʧʘʮʠʝʥʪ ʥʘʡʜʝʥ THEN  

DISPLAY ʜʘʥʥʳʝ ʧʘʮʠʝʥʪʘ 
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ʈʠʩ. 3.9. ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʧʨʦʮʝʩʩʘ 2 

ELSE 

GET ɸʜʨʝʩ 

DETERMINE ʅʦʤʝʨ_ʧʘʮʠʝʥʪʘ 

INSERT ʧʘʮʠʝʥʪ  

ENDIF 

PRINT ʧʦʜʪʚʝʨʞʜʝʥʠʝ  

END 
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ʈʠʩ. 3.10. ʋʪʦʯʥʝʥʥʳʡ ʚʘʨʠʘʥʪ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 
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ʋʪʦʯʥʝʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ 

ʀʩʧʦʣʴʟʫʷ ʧʦʩʪʨʦʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʠʤ ʘʪʨʠʙʫʪʳ ʩʫʱʥʦ-

ʩʪʝʡ ʠ ʫʪʦʯʥʠʤ ʧʦʩʪʨʦʝʥʥʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ. ɺʥʝʰʥʠʝ ʢʣʶʯʠ ʤʦʞʥʦ ʥʝ ʧʦʢʘ-

ʟʳʚʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ. ɺʳʜʝʣʠʤ ʘʪ-

ʨʠʙʫʪʳ-ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʠ ʧʦʜʯʝʨʢʥʝʤ ʠʭ. 

ʈʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 3.10. 

3.3. 

ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʓʁ ʇʆɼʍʆɼ 

ʂ ʄʆɼɽʃʀʈʆɺɸʅʀʖ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ 

 

3.3.1. 

ʄɽʊʆɼʀʂɸ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

RATIONAL UNIFIED PROCESS  

 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʷʟʳʢʘ UML ʨʝʘʣʠʟʦʚʘʥ ʚ ʪʝʭʥʦʣʦʛʠʠ Rational Unified Process. 

ʄʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʷʚʣʷʶʱʘʷʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʜʚʫʭ ʤʦʜʝʣʝʡ: 

¶ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ (Business Use Case Model); 

¶ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ (Business Analysis Model). 

ʄʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ð ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚ ʪʝʨʤʠʥʘʭ ʨʦʣʝʡ ʠ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʰʠ-

ʨʝʥʠʝ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ UML ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʥʘʙʦʨʘ ʩʪʝʨʝʦ-

ʪʠʧʦʚ Business Actor (ʩʪʝʨʝʦʪʠʧ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ) ʠ Business Use Case (ʩʪʝ-

ʨʝʦʪʠʧ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʟɹʦʚʘʥʠʷ). 

Business Actor (ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ) ð ʵʪʦ ʥʝʢʦʪʦʨʘʷ 

ʨʦʣʴ, ʚʥʝʰʥʷʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʪʝʥʮʠʘʣʴʥʳ-
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ʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʶʪʩʷ: 

¶ ʘʢʮʠʦʥʝʨʳ; 

¶ ʟʘʢʘʟʯʠʢʠ; 

¶ ʧʦʩʪʘʚʱʠʢʠ; 

¶ ʧʘʨʪʥʝʨʳ; 

¶ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʣʠʝʥʪʳ; 

¶ ʤʝʩʪʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ; 

¶ ʩʦʪʨʫʜʥʠʢʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʦʭʚʘ-

ʯʝʥʘ ʤʦʜʝʣʴʶ; 

¶ ʚʥʝʰʥʠʝ ʩʠʩʪʝʤʳ. 

ʉʧʠʩʦʢ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʫʪʝʤ ʦʪʚʝʪʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʦʧʨʦ-

ʩʳ: 

ʂʪʦ ʠʟʚʣʝʢʘʝʪ ʧʦʣʴʟʫ ʠʟ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ? 

ʂʪʦ ʧʦʤʦʛʘʝʪ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ? 

ʂʦʤʫ ʦʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʠ ʦʪ ʢʦʛʦ ʧʦʣʫʯʘʝʪ? 

Business Use Case (ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʧʠʩʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ (ʧʦʪʦʢʘ 

ʩʦʙʳʪʠʡ) ʚ ʨʘʤʢʘʭ ʥʝʢʦʪʦʨʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʧʨʠ ʥʦʩʷʱʝʡ ʦʱʫʪʠʤʳʡ ʨʝ-

ʟʫʣʴʪʘʪ ʢʦʥʢʨʝʪʥʦʤʫ ʜʝʡʩʪʚʫʶʱʝʤʫ ʣʠʮʫ. 

ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʜʦʙʥʦ ʦʙʱʝʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʧʦ ʠʤʝʝʪ 

ʙʦʣʝʝ ʪʦʯʥʳʡ ʩʤʳʩʣ. ɺ ʪʝʨʤʠʥʘʭ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ Business Use Case ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩ, ʦʙʲʝʢʪʘʤʠ ʢʦʪʦʨʦʶ ʷʚʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʦʪʦʢʠ ʩʦʙʳ-

ʪʠʡ ʚ ʨʘʤʢʘʭ ʦʧʠʩʳʚʘʝʤʦʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 

ɼʦʥʥʘʷ ʤʝʪʦʜʠʢʘ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʵʣʝʤʝʥ-

ʪʘʨʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʟʘʜʘʯʫ, ʚʳʧʦʣ-

ʥʷʝʤʫʶ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʚ ʦʜʥʦ ʚʨʝʤʷ ʚ ʦʪʚʝʪ ʥʘ ʥʝʢʦʪʦʨʦʝ ʩʦ-

ʙʳʪʠʝ, ʧʨʠʥʦʩʷʱʫʶ ʢʦʥʢʨʝʪʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʧʝʨʝʚʦʜʷʱʫʶ ʜʘʥʥʳʝ ʚ ʥʝʢʦʪʦʨʦʝ 

ʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ (ʥʘʧʨʠʤʝʨ, ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʣʘʪʝʞʘ ʧʦ ʢʨʝʜʠʪʥʦʡ ʢʘʨ-

ʪʦʯʢʝ). ɺʳʧʦʣʥʝʥʠʝ ʪʘʢʦʡ ʟʘʜʘʯʠ ʦʙʳʯʥʦ ʚʢʣʶʯʘʝʪ ʦʪ ʧʷʪʠ ʜʦ ʜʝʩʷʪʠ ʰʘʛʦʚ ʠ 

ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʦʪ ʥʝʩʢʦʣʢɹʠʭ ʤʠʥʫʪ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʥʝʡ, ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 
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ʢʘʢ ʦʜʠʥ ʩʝʘʥʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʩ ʠʩʧʦʣʥʠʪʝʣʷʤʠ. 

ʂʘʞʜʳʡ Business Use Case ʦʪʨʘʞʘʝʪ ʮʝʣʴ ʠʣʠ ʧʦʪʨʝʙʥʦʩʪʴ ʥʝʢʦʪʦʨʦʛʦ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʩʩʘ-

ʞʠʨʦʚ ʚ ʘʵʨʦʧʦʨʪʫ (ʨʠʩ. 3.11
1
), ʪʦ ʝʛʦ ʦʩʥʦʚʥʳʤ ʜʝʡʩʪʚʫʶɦ ʠʤ ʣʠʮʦʤ ʙʫʜʝʪ 

ʩʘʤ ʇʘʩʩʘʞʠʨ, ʛʣʘʚʥʘʷ ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ð ʧʨʦʡʪʠ ʨʝʛʠʩʪʨʘ-

ʮʠʶ. ʕʪʘ ʮʝʣʴ ʤʦʜʝʣʠʨʫʝʪʩʷ ʚ ʚʠʜʝ Business Use Case ʩ ʥʘʠʤʝʥʦʚʘʥʠʝʤ 

çʇʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶè. ɼʨʫʛʠʤ ʜʝʡʩʪʚʫʶɦ ʠʤ ʣʠʮʦʤ ʷʚʣʷʝʪʩʷ ʈʫʢʦʚʦʜʠʪʝʣʴ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʨʝʛʠʩʪʨʠʨʫʶɦ ʠʡ ʛʨʫʧʧʫ ʧʘʩʩʘʞʠʨʦʚ. ʉʪʝʨʝʦʪʠʧʳ ʩʚʷʟʝʡ 

ʷʚʥʦ ʧʦʢʘʟʳʚʘʶʪ ʨʦʣʴ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʘʨʠʘʥʪʘʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. 

 

ʈʠʩ. 3.11. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʨʦʮʝʩʩʘ ʨʝʛʠʩʪʨʘʮʠʠ  

ʧʘʩʩʘʞʠʨʦʚ ʚ ʘʵʨʦʧʦʨʪʫ 

 

ʆʧʠʩʘʥʠʝ Business Use Case ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʬʠʢʘʮʠʶ, ʢʦʪʦʨʘʷ, ʧʦ-

ʜʦʙʥʦ ʦʙʳʯʥʦʤʫ ʚʘʨʠʘʥʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʦʚ: 

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ; 

                                                      
1
 ʇʨʠʤʝʨʳ ʤʦʜʝʣʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ Rational lliilliiil Process, ʟʜʝʩʴ 

ʠ ʜʘʣʝʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʩʨʝʜʝ CASE-ʩʨʝʜʩʪʚʘ Rational 
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¶ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ; 

¶ ʮʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʳ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ); 

¶ ʦʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʝʚ (ʦʩʥʦʚʥʦʛʦ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ); 

¶ ʩʧʝʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ (ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʠʣʠ ʜʨʫʛʠʤ 

ʨʝʩʫʨʩʘʤ); 

¶ ʨʘʩʰʠʨʝʥʠʷ (ʠʩʢʣʶʯʠʪʝʣʴʥʳʝ ʩʠʪʫʘʮʠʠ); 

¶ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ Business Use Case; 

¶ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʮʝʥʘʨʠʝʚ ʧʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ). 

ʇʨʠʤʝʨ ʩʧʝʮʠʬʠʢʘʮʠʠ Business Use Case: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ð ʧʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶ. 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ð ʜʘʥʥʳʡ Business Use Case ʨʝʘʣʠʟʫʝʪ ʧʨʦʮʝʩʩ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʧʘʩʩʘʞʠʨʘ ʥʘ ʨʝʡʩ. 

ʎʝʣʠ ð ʧʦʣʫʯʠʪʴ ʧʦʩʘʜʦʯʥʳʡ ʪʘʣʦʥ ʠ ʩʜʘʪʴ ʙʘʛʘʞ.  

ʆʩʥʦʚʥʦʡ ʩʮʝʥʘʨʠʡ. 

1. ʇʘʩʩʘʞʠʨ ʚʩʪʘʝʪ ʚ ʦʯʝʨʝʜʴ ʢ ʩʪʦʡʢʝ ʨʝʛʠʩʪʨʘʪʦʨʘ. 

2. ʇʘʩʩʘʞʠʨ ʧʨʝʜʲʷʚʣʷʝʪ ʙʠʣʝʪ ʨʝʛʠʩʪʨʘʪʦʨʫ. 

3. ʈʝʛʠʩʪʨʘʪʦʨ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʙʠʣʝʪʘ. 

4. ʈʝʛʠʩʪʨʘʪʦʨ ʦʬʦʨʤʣʷʝʪ ʙʘʛʘʞ. 

5. ʈʝʛʠʩʪʨʘʪʦʨ ʨʝʟʝʨʚʠʨʫʝʪ ʤʝʩʪʦ ʜʣʷ ʧʘʩʩʘʞʠʨʘ. 

6. ʈʝʛʠʩʪʨʘʪʦʨ ʧʝʯʘʪʘʝʪ ʧʦʩʘʜʦʯʥʳʡ ʪʘʣʦʥ. 

7. ʈʝʛʠʩʪʨʘʪʦʨ ʚʳʜʘʝʪ ʧʘʩʩʘʞʠʨʫ ʧʦʩʘʜʦʯʥʳʡ ʪʘʣʦʥ ʠ ʢʚʠʪʘʥʮʠʶ ʥʘ ʙʘʛʘʞ. 

8. ʇʘʩʩʘʞʠʨ ʫʭʦʜʠʪ ʦʪ ʩʪʦʡʢʠ ʨʝʛʠʩʪʨʘʪʦʨʘ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʮʝʥʘʨʠʠ. 

ɿʘ. ɹʠʣʝʪ ʥʝʧʨʘʚʠʣʴʥʦ ʦʬʦʨʤʣʝʥ ð ʨʝʛʠʩʪʨʘʪʦʨ ʦʪʩʳʣʘʝʪ ʧʘʩʩʘʞʠʨʘ ʢ ʘʛʝʥ-

ʪʫ ʧʦ ʧʝʨʝʚʦʟʢʘʤ.  

4ʘ. ɹʘʛʘʞ ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚʝʩ ð ʨʝʛʠʩʪʨʘʪʦʨ ʦʬʦʨʤʣʷʝʪ ʜʦʧʣʘʪʫ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ - ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʦʜʥʦʡ 

ʤʠʥʫʪʳ. 

ʆʧʠʩʘʥʠʝ Business Use Case ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʮʝʣʴʶ ʧʨʦʮʝʩʩʘ, ʢʦʪʦ-
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ʨʘʷ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʤʝʪʦʜʝ Eriksson-Penker, ʤʦʜʝʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʘʩʩʘ ʩʦ 

ʩʪʝʨʝʦʪʠʧʦʤ çgoalè, ʘ ʜʝʨʝʚʦ ʮʝʣʝʡ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ. 

ɼʣʷ ʢʘʞʜʦʛʦ Business Use Case ʩʪʨʦʠʪʩʷ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ - ʦʙʲʝʢʪʥʘʷ 

ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʘʷ ʨʝʘʣʠʟʘʮʠʶ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʠ ʪʝʨʤʠʥʘʭ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ (ʙʠʟʥʝʩ-ʦʙʲʝʢʪʦʚ ð Business Object), ʧʨʠʥʘʜʣʝʞʘɦ ʠʭ ʢ 

ʜʚʫʤ ʢʣʘʩʩʘʤ, ð Business Worker ʠ Business Entity. 

Business Worker (ʠʩʧʦʣʥʠʪʝʣʴ) ð ʘʢʪʠʚʥʳʡ ʢʣʘʩʩ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦ-

ʙʦʡ ʘʙʩʪʨʘʢʮʠʶ ʠʩʧʦʣʥʠʪʝʣʷ, ʚʳʧʦʣʥʷʶʱʝʛʦ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ ʚ ʨʘʤʢʘʭ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. ʀʩʧʦʣʥʠʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʁ ʪ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʤʘʥʠʧʫʣʠʨʫʶʪ 

ʨʘʟʣʠʯʥʳʤʠ ʩʫʱʥʦʩʪʷʤʠ, ʫʯʘʩʪʚʫʷ ʚ ʨʝʘʣʠʟʘʮʠʷʭ ʩʮʝʥʘʨʠʝʚ Business Use Case. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML ʠʩʧʦʣʥʠʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʣʘʩʩʘ ʩʦ ʩʪʝ-

ʨʝʦʪʠʧʦʤ çbusiness workerè. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ Business Use Case 

çʇʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶè, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʥʸʤ ʜʚʫʭ ʠʩʧʦʣʥʠʪʝʣʝʡ ð ʈʝʛʠ-

ʩʪʨʘʪʦʨʘ ʠ ʂʦʦʨʜʠʥʘʪʦʨʘ ʙʘʛʘʞʘ. 

Business Entity (ʩʫʱʥʦʩʪʴ) ð ʧʘʩʩʠʚʥʳʡ ʢʣʘʩʩ, ʥʝ ʠʥʠʮʠʘʣʠʟʠʨʫʶʱʠʡ 

ʥʠʢʘʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ. ʆʙʲʝʢʪ ʪʘʢʦʛʦ ʢʣʘʩʩʘ ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʘʣʠʟʘʮʠ-

ʷʭ ʨʘʟʣʠʯʥʳʭ Business Use Case. ʉʫʱʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʨʘʟʣʠʯʥʳʭ ʜʝʡ-

ʩʪʚʠʡ ʩʦ ʩʪʦʨʦʥʳ ʠʩʧʦʣʥʠʪʝʣʝʡ. ʇʦʥʷʪʠʝ Business Entity ʘʥʘʣʦʛʠʯʥʦ ʧʦʥʷʪʠʶ 

ʩʫʱʥʦʩʪʠ ʚ ʤʦʜʝʣʠ ERM, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ERM ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ-

ʚʝʜʝʥʠʝ ʩʫʱʥʦʩʪʠ, ʘ ʚ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ ʩʫʱʥʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʥʘʙʦʨ ʦʙʷʟʘʥ-

ʥʦʩʪʝʡ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ UML ʩʫʱʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʢʣʘʩʩʘ ʩʦ 

ʩʪʝʨʝʦʪʠʧʦʤ çbusiness entityè. ʅʘʧʨʠʤʝʨ, ʚ Business Use Case çʇʨʦʡʪʠ ʨʝʛʠ-

ʩʪʨʘʮʠʶè ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʩʫʱʥʦʩʪʠ: ɹʠʣʝʪ, ʈʝʡʩ, ɸʚʠʘʣʠʥʠʷ, 

ɹʘʛʘʞ, ɹʘʛʘʞʥʘʷ ʙʠʨʢʘ. 

ʄʦʜʝʣʴ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʜʠʘʛʨʘʤʤ ʨʘʟʥʳʭ ʪʠʧʦʚ. ɺ ʩʦ-

ʩʪʘʚ ʤʦʜʝʣʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʚʭʦʜʠʪʴ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ, ʩʦʜʝʨʞʘʱʘʷ ʠʩ-

ʧʦʣʥʠʪʝʣʝʡ ʠ ʩʫʱʥʦʩʪʠ. ʇʨʠʤʝʨ ʪʘʢʦʡ ʜʠʘʛʨʘʤʤʳ ʜʣʷ Business Use Case 

çʇʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶè ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.12. 
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ʈʠʩ. 3.12. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ 

 

 

ʈʠʩ. 3.13. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʩʮʝʥʘʨʠʷ 

Business Use Case çʇʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶè 
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ʅʘ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ-ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʦʪʨʘ-

ʞʘʶʪ ʥʘʣʠʯʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤʠ ʠʩʧʦʣʠʥ ʛʝʣʷʤʠ (ʈʝʛʠʩʪʨʘʪʦ-

ʨʦʤ ʠ ʂʦʦʨʜʠʥʘʪʦʨʦʤ ʙʘʛʘʞʘ). ɸʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ-ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʠ 

ʢʣʘʩʩʘʤʠ-ʩʫʱʥʦʩʪʷʤʠ ʧʦʢʘʟʳʚʘʶʪ, ʢʘʢʠʤʠ ʠʤʝʥʥʦ ʦʙʲʝʢʪʘʤʠ ʤʘʥʠʧʫʣʠʨʫʶʪ 

ʢʦʥʢʨʝʪʥʳʝ ʠʩʧʦʣʥʠʪʝʣʠ (ʈʝʛʠʩʪʨʘʪʦʨ ʠʤʝʝʪ ʜʝʣʦ ʩ ɹʘʛʘʞʦʤ ʠ ɹʘʛʘʞʥʦʡ ʙʠʨ-

ʢʦʡ, ʘ ʂʦʦʨʜʠʥʘʪʦʨ ʙʘʛʘʞʘ - ʪʦʣʴʢʦ ʩ ɹʘʛʘʞʦʤ). ɸʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ-

ʩʫʱʥʦʩʪʷʤʠ ʦʪʨʘʞʘʶʪ ʨʘʟʣʠʯʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʷʟʠ (ʢ ʦʜʥʦʤʫ ʤʝʩʪʫ ʙʘʛʘʞʘ 

ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʦʜʥʘ ʙʘʛʘʞʥʘʷ ʙʠʨʢʘ). 

ʂʨʦʤʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ: 

¶ ɼʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʠ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ), ʦʧʠʩʳ-

ʚʘʶʱʠʝ ʩʮʝʥʘʨʠʠ Business Use Case ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʤʝʥʘ 

ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʜʝʡʩʪʚʫʶɦ ʠʤʠ ʣʠʮʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ-

ʠʩʧʦʣʥʠʪʝʣʷʤʠ. ʊʘʢʠʝ ʜʠʘʛʨʘʤʤʳ ʧʦʤʦʛʘʶʪ ʷʚʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚ ʤʦʜʝʣʠ 

ʦʙʷʟʘʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʝʛʦ ʦʧʝʨʘʮʠʡ. ʇʨʠʤʝʨ 

ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʦʩʥʦʚʥʦʡ ʩʮʝʥʘʨʠʡ 

Business Use Case çʇʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶè, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.13. ʄʦʜʠ-

ʬʠʮʠʨʦʚʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʩ ʦʧʝʨʘʮʠʷʤʠ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.14. 

¶ ɼʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʦʪʦʢʘʤʠ ʦʙʲʝʢʪʦʚ ʠ çʧʣʘʚʘʪʝʣʴʥʳʤʠ ʜʦʨʦʞ-

ʢʘʤʠè, ʦʧʠʩʳʚʘʶʱʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʩʮʝʥʘʨʠʷʤʠ ʦʜʥʦʛʦ ʠʣʠ ʨʘʟʣʠʯ-

ʥʳʭ Business Use Case. ʇʨʠʤʝʨ ʪʘʢʦʡ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʧʨʦʮʝʩʩʘ ʟʘʢʘʟʘ ʪʦ-

ʚʘʨʦʚ ʚ ʪʦʨʛʦʚʦʡ ʢʦʤʧʘʥʠʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.15. 

¶ ɼʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʦʚʝʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʙʠʟʥʝʩ-

ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʩʫʱʥʦʩʪʠ çɹʘʛʘʞè ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʧʝʨʝʭʦʜʳ 

ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ çʆʧʨʝʜʝʣʝʥ ʚʝʩè, çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥè, çʅʘʭʦʜʠʪʩʷ ʥʘ 

ʪʨʘʥʩʧʦʨʪʝʨʝè ʠ ʪ.ʜ.). 
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ʈʠʩ. 3.14. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʤʦʜʝʣʠ  

ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʩ ʦʧʝʨʘʮʠʷʤʠ 

 

 

ʈʠʩ. 3.15. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʧʨʦʮʝʩʩʘ ʟʘʢʘʟʘ ʪʦʚʘʨʦʚ 
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ʄʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Rational Unified Process ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʧʝʮʠ-

ʘʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʛʨʫʧʧʠʨʦʚʢʦʡ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʠʘ-

ʛʨʘʤʤ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. ʕʪʦ ʩʦʛʣʘʰʝʥʠʝ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

¶ ɺʩʝ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ, ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʘʢʝʪ ʩ ʠʤʝʥʝʤ 

Business Use Case Model. 

¶ ɺʩʝ ʢʣʘʩʩʳ ʠ ʜʠʘʛʨʘʤʤʳ ʤʦʜʝʣʝʡ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʘʢʝʪ ʩ 

ʠʤʝʥʝʤ Business Analysis Model. 

¶ ɽʩʣʠ ʤʦʜʝʣʠʨʫʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʢʣʘʩʩʦʚ-ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʢʣʘʩʩʦʚ-

ʩʫʱʥʦʩʪʝʡ ʠʟ ʤʦʜʝʣʝʡ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ Business Use Case 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʘʢʝʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ. ʕʪʠʤ ʧʘ-

ʢʝʪʘʤ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ɹʫʭʛʘʣʪʝ-

ʨʠʷ, ʆʪʜʝʣ ʜʦʩʪʘʚʢʠ ʠ ʪ.ʧ.) ʠ ʩʪʝʨʝʦʪʠʧ çorganization unitè (ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʘʷ ʝʜʠʥʠʮʘ). 

¶ ɼʠʘʛʨʘʤʤʳ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ, ʦʪʥʦʩʷɦ ʠʝʩʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ Business 

Use Case (ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦ-

ʩʪʦʷʥʠʡ) ʧʦʤʝʱʘʶʪʩʷ ʚ ʢʦʦʧʝʨʘʮʠʶ (ʩʤ. ʧʦʜʨʘʟʜ. 2.6) ʩ ʠʤʝʥʝʤ ʜʘʥʥʦʛʦ 

Business Use Case ʠ ʩʪʝʨʝʦʪʠʧʦʤ çbusiness use-case realizationè (ʨʝʘʣʠʟʘ-

ʮʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ). ɺʩʝ ʢʦʦʧʝʨʘʮʠʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʘʢʝʪ ʩ ʠʤʝʥʝʤ 

Business Use Case Realizations. 

ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʳ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʜʣʷ ʧʨʦʮʝʩʩʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʩʩʘʞʠʨʦʚ ʚ 

ʘʵʨʦʧʦʨʪʫ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 3.16. 
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ʈʠʩ. 3.16. ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʳ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ 

 

ʄʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Rational Unified Process ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ: 

¶ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩʪʨʦʠʪʩʷ ʚʦʢʨʫʛ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʦʚ (ʟʘʠʥʪʝ-

ʨʝʩʦʚʘʥʥʳʭ ʣʠʮ) ʠ ʠʭ ʮʝʣʝʡ, ʧʦʤʦʛʘʷ ʚʳʷʚʠʪʴ ʚʩʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʧʨʠʤʝʥʠʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʬʝʨʝ ʦʢʘʟʘʥʠʷ ʫʩʣʫʛ (ʪʦʨ-

ʛʦʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʙʘʥʢʠ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʠ ʪ.ʜ.); 

¶ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʭʦʨʦ-

ʰʝʤʫ ʧʦʥʠʤʘʥʠʶ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʢʘʟʯʠʢʦʚ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʫʧʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʝʡʩʷ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ, ʪʘʢ ʠ ʦʢʘʟʘʥʠʝʤ 

ʫʩʣʫʛ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 
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ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ (ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜ Eriksson-Penker). 

3.3.2.  

ʇʈʀʄɽʈ ʀʉʇʆʃʔɿʆɺɸʅʀʗ  

ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɻʆ ʇʆɼʍʆɼɸ 

 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʠʢʘ Rational Unified Process, ʦʧʠʩʘʥ-

ʥʘʷ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʦʜʨʘʟʜʝʣʝ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʇʝʨʝʜ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʣʫʞʙʳ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʘʚʠʪʩʷ ʟʘ-

ʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʧʣʘʪʥʳʝ ʢʫʨʩʳ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʩʪʫʜʝʥʪʘʤ ʨʝʛʠʩʪʨʠ-

ʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʚʦʠ ʪʘʙʝʣʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʨʦʬʝʩʩʦʨʘ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ, ʯʪʦʙʳ ʫʢʘʟʘʪʴ ʢʫʨʩʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʙʫʜʫʪ ʯʠ-

ʪʘʪʴ, ʠ ʧʨʦʩʪʘʚʠʪʴ ʦʮʝʥʢʠ ʟʘ ʢʫʨʩʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘ-

ʱʘʷ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʫʨʩʘʭ (ʢʘʪʘʣʦʛ ʢʫʨʩʦʚ). ʈʝʛʠʩʪʨʘʮʠʷ ʥʘ ʢʫʨʩʳ ʧʨʦʠʩ-

ʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʩʝʤʝʩʪʨʘ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʟʘʧʨʦ-

ʩʠʪʴ ʫ ʨʝʛʠʩʪʨʘʪʦʨʘ ʢʘʪʘʣʦʛ ʢʫʨʩʦʚ, ʩʦʜʝʨʞʘʱʠʡ ʩʧʠʩʦʢ ʢʫʨʩʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʚ ʜʘʥʥʦʤ ʩʝʤʝʩʪʨʝ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʢʘʞʜʦʤ ʢʫʨʩʝ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʠʤʷ ʧʨʦʬʝʩ-

ʩʦʨʘ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʘʬʝʜʨʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʫʨʦʚʥʶ ʧʦʜʛʦ-

ʪʦʚʢʠ (ʧʨʦʩʣʫʰʘʥʥʳʤ ʢʫʨʩʘʤ). 

ʉʪʫʜʝʥʪ ʤʦʞʝʪ ʚʳʙʨʘʪʴ 4 ʢʫʨʩʘ ʚ ʧʨʝʜʩʪʦʷʱʝʤ ʩʝʤʝʩʪʨʝ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʵʪʦʤʫ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʫʢʘʟʘʪʴ 2 ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʫʨʩʘ ʥʘ ʪʦʪ ʩʣʫʯʘʡ, 

ʝʩʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʚʳʙʨʘʥʥʳʭ ʠʤ ʢʫʨʩʦʚ ʦʢʘʞʝʪʩʷ ʫʞʝ ʟʘʧʦʣʥʝʥʥʳʤ ʠʣʠ ʦʪ-

ʤʝʥʝʥʥʳʤ. ʅʘ ʢʘʞʜʳʡ ʢʫʨʩ ʤʦʞʝʪ ʟʘʧʠʩʘʪʴʩʷ ʥʝ ʙʦʣʝʝ 10 ʠ ʥʝ ʤʝʥʝʝ 3 ʩʪʫʜʝʥ-

ʪʦʚ (ʝʩʣʠ ʤʝʥʝʝ 3, ʪʦ ʢʫʨʩ ʙʫʜʝʪ ʦʪʤʝʥʝʥ). ɺ ʢʘʞʜʦʤ ʩʝʤʝʩʪʨʝ ʩʫʱʝʩʪʚʫʝʪ ʧʝʨʠ-
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ʦʜ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʩʚʦʠ ʧʣʘʥʳ (ʜʦʙʘʚʠʪʴ ʠʣʠ ʦʪʢʘ-

ʟʘʪʴʩʷ ʦʪ ʚʳʙʨʘʥʥʳʭ ʢʫʨʩʦʚ). ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʮʝʩʩ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʢʦʪʦʨʦʛʦ 

ʩʪʫʜʝʥʪʘ ʟʘʚʝʨʰʝʥ, ʨʝʛʠʩʪʨʘʪʦʨ ʥʘʧʨʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʩʯʝʪʥʫʶ ʩʠʩʪʝʤʫ, 

ʯʪʦʙʳ ʩʪʫʜʝʥʪ ʤʦʛ ʚʥʝʩʪʠ ʧʣʘʪʫ ʟʘ ʩʝʤʝʩʪʨ. ɽʩʣʠ ʢʫʨʩ ʦʢʘʞʝʪʩʷ ʟʘʧʦʣʥʝʥʥʳʤ ʚ 

ʧʨʦʮʝʩʩʝ ʨʝʛʠʩʪʨʘʮʠʠ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʠʟʚʝʱʝʥ ʦʙ ʵʪʦʤ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦ-

ʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʣʠʯʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ. ɺ ʢʦʥʮʝ ʩʝʤʝʩʪʨʘ ʩʪʫʜʝʥʪʳ ʤʦ-

ʛʫʪ ʧʨʦʩʤʦʪʨʝʪʴ ʩʚʦʠ ʪʘʙʝʣʠ ʫʩʧʝʚʘʝʤʦʩʪʠ. 

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ: 

¶ ʉʪʫʜʝʥʪ ð ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘ ʢʫʨʩʳ ʠ ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʩʚʦʡ ʪʘʙʝʣʴ ʫʩ-

ʧʝʚʘʝʤʦʩʪʠ. 

¶ ʇʨʦʬʝʩʩʦʨ ð ʚʳʙʠʨʘʝʪ ʢʫʨʩʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʩʪʘʚʠʪ ʦʮʝʥʢʠ ʟʘ ʢʫʨ-

ʩʳ. 

¶ ʈʘʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ - ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʧʣʘʪʝ ʟʘ ʢʫʨʩʳ. 

¶ ʂʘʪʘʣʦʛ ʢʫʨʩʦʚ ð ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʫʨʩʘʭ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ʀʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠ-

ʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (Business Use Case): 

¶ ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳ; 

¶ ʇʨʦʩʤʦʪʨʝʪʴ ʪʘʙʝʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ; 

¶ ɺʳʙʨʘʪʴ ʢʫʨʩʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ; 

¶ ʇʨʦʩʪʘʚʠʪʴ ʦʮʝʥʢʠ. 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʦʢʘʟʘ-

ʥʘ ʥʘ ʨʠʩ. 3.17. 

ʇʨʠʤʝʨ ʩʧʝʮʠʬʠʢʘʮʠʠ Business Use Case: çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨ-

ʩʳè:  

ʅʘʠʤʝʥʦʚʘʥʠʝ: 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳ 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ 
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ʈʠʩ. 3.17. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʤʦʜʝʣʠ  

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ 

 

ɼʘʥʥʳʡ Business Use Case ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʝʜ-

ʣʘʛʘʝʤʳʝ ʢʫʨʩʳ ʚ ʪʝʢʫʱʝʤ ʩʝʤʝʩʪʨʝ. ʉʪʫʜʝʥʪ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʚʳʙʦʨ, ʝʩʣʠ 

ʠʟʤʝʥʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʚ ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ. 

ʆʩʥʦʚʥʦʡ ʩʮʝʥʘʨʠʡ: 

1. ʉʪʫʜʝʥʪ ʧʨʠʭʦʜʠʪ ʢ ʨʝʛʠʩʪʨʘʪʦʨʫ ʠ ʧʨʦʩʠʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʝʛʦ ʥʘ ʧʨʝʜ-

ʣʘʛʘʝʤʳʝ ʢʫʨʩʳ ʠʣʠ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʛʨʘʬʠʢ ʢʫʨʩʦʚ. 

2. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʧʨʦʩʘ ʩʪʫʜʝʥʪʘ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʠʥ ʠʟ ʧʦʜʯʠʥʝʥʥʳʭ 

ʩʮʝʥʘʨʠʝʚ (ʩʦʟʜʘʪʴ ʛʨʘʬʠʢ ʠʣʠ ʠʟʤʝʥʠʪʴ ʛʨʘʬʠʢ). 

ʇʦʜʯʠʥʝʥʥʳʡ ʩʮʝʥʘʨʠʡ çʉʦʟʜʘʪʴ ʛʨʘʬʠʢè: 

1. ʈʝʛʠʩʪʨʘʪʦʨ ʚʳʧʦʣʥʷʝʪ ʧʦʠʩʢ ʚ ʢʘʪʘʣʦʛʝ ʜʦʩʪʫʧʥʳʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʢʫʨʩʦʚ ʠ ʚʳʜʘʝʪ ʩʪʫʜʝʥʪʫ ʠʭ ʩʧʠʩʦʢ. 

2. ʉʪʫʜʝʥʪ ʚʳʙʠʨʘʝʪ ʠʟ ʩʧʠʩʢʘ 4 ʦʩʥʦʚʥʳʭ ʠ 2 ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʫʨʩʘ. 

3. ʈʝʛʠʩʪʨʘʪʦʨ ʬʦʨʤʠʨʫʝʪ ʛʨʘʬʠʢ ʩʪʫʜʝʥʪʘ. 

4. ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʜʯʠʥʝʥʥʳʡ ʩʮʝʥʘʨʠʡ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè.  
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ʇʦʜʯʠʥʝʥʥʳʡ ʩʮʝʥʘʨʠʡ çʀʟʤʝʥʠʪʴ ʛʨʘʬʠʢè: 

1. ʈʝʛʠʩʪʨʘʪʦʨ ʥʘʭʦʜʠʪ ʪʝʢʫʱʠʡ ʛʨʘʬʠʢ ʩʪʫʜʝʥʪʘ. 

2. ʈʝʛʠʩʪʨʘʪʦʨ ʚʳʧʦʣʥʷʝʪ ʧʦʠʩʢ ʚ ʢʘʪʘʣʦʛʝ ʜʦʩʪʫʧʥʳʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʢʫʨʩʦʚ ʠ ʚʳʜʘʝʪ ʩʪʫʜʝʥʪʫ ʠʭ ʩʧʠʩʦʢ. 

3. ʉʪʫʜʝʥʪ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʚʳʙʦʨ ʢʫʨʩʦʚ, ʫʜʘʣʷʷ ʠʣʠ ʜʦʙʘʚʣʷʷ ʢʦʥ-

ʢʨʝʪʥʳʝ ʢʫʨʩʳ. 

4. ʇʦʩʣʝ ʚʳʙʦʨʘ ʨʝʛʠʩʪʨʘʪʦʨ ʦʙʥʦʚʣʷʝʪ ʛʨʘʬʠʢ. 

5. ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʜʯʠʥʝʥʥʳʡ ʩʮʝʥʘʨʠʡ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè. 

ʇʦʜʯʠʥʝʥʥʳʡ ʩʮʝʥʘʨʠʡ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè: 

1. ɼʣʷ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʩʪʫʜʝʥʪʦʤ ʢʫʨʩʘ ʨʝʛʠʩʪʨʘʪʦʨ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳ-

ʧʦʣʥʝʥʠʝ ʩʪʫʜʝʥʪʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ (ʧʨʦʭʦʞʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʢʫʨʩʦʚ), ʬʘʢʪ ʦʪʢʨʳʪʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʫʨʩʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʬʣʠʢʪʦʚ ʛʨʘʬʠʢʘ. 

2. ʈʝʛʠʩʪʨʘʪʦʨ ʚʥʦʩʠʪ ʩʪʫʜʝʥʪʘ ʚ ʩʧʠʩʦʢ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʧʨʝʜ-

ʣʘʛʘʝʤʦʛʦ ʢʫʨʩʘ. ʂʫʨʩ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʛʨʘʬʠʢʝ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʮʝʥʘʨʠʠ. 

ʅʝ ʚʳʧʦʣʥʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʫʨʩ ʟʘʧʦʣʥʝʥ ʠʣʠ ʠʤʝʶʪ ʤʝ-

ʩʪʦ ʢʦʥʬʣʠʢʪʳ ʛʨʘʬʠʢʘ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʯʠʥʝʥʥʦʛʦ ʩʮʝʥʘʨʠʷ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè ʨʝ-

ʛʠʩʪʨʘʪʦʨ ʦʙʥʘʨʫʞʠʪ, ʯʪʦ ʩʪʫʜʝʥʪ ʥʝ ʚʳʧʦʣʥʠʣ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʠʣʠ ʚʳʙʨʘʥʥʳʡ ʠʤ ʧʨʝʜʣʘʛʘʝʤʳʡ ʢʫʨʩ ʟʘʧʦʣʥʝʥ (ʫʞʝ ʟʘʧʠʩʘʣʦʩʴ 

10 ʩʪʫʜʝʥʪʦʚ), ʠʣʠ ʠʤʝʶʪ ʤʝʩʪʦ ʢʦʥʬʣʠʢʪʳ ʛʨʘʬʠʢʘ (ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʢʫʨʩʦʚ ʩ 

ʩʦʚʧʘʜʘʶʱʠʤ ʨʘʩʧʠʩʘʥʠʝʤ), ʪʦ ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʩʪʫʜʝʥʪʫ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʚʳʙʦʨ 

ʢʫʨʩʦʚ ʣʠʙʦ ʦʪʤʝʥʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʬʠʢʘ ʠ ʚʝʨʥʫʪʴʩʷ ʢ ʥʝʤʫ ʧʦʟʞʝ. 

ʉʠʩʪʝʤʘ ʢʘʪʘʣʦʛʘ ʢʫʨʩʦʚ ʥʝʜʦʩʪʫʧʥʘ: 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʧʦʠʩʢʘ ʚ ʢʘʪʘʣʦʛʝ ʢʫʨʩʦʚ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦ-

ʚʠʪʴ ʩʚʷʟʴ ʩ ʩʠʩʪʝʤʦʡ ʢʘʪʘʣʦʛʘ ʢʫʨʩʦʚ, ʪʦ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʠʜʝʪʩʷ ʧʨʝʨʚʘʪʴ ʠ 

ʜʦʞʜʘʪʴʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʥʘ ʢʫʨʩʳ ʟʘʢʦʥʯʝʥʘ: 

ɽʩʣʠ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʨʝʛʠʩʪʨʘʮʠʷ 

ʥʘ ʪʝʢʫʱʠʡ ʩʝʤʝʩʪʨ ʫʞʝ ʟʘʢʦʥʯʝʥʘ, ʪʦ ʧʨʦʮʝʩʩ ʟʘʚʝʨʰʠʪʩʷ. 
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ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ 

ʀʩʧʦʣʥʠʪʝʣʠ.         

¶ ʈʝʛʠʩʪʨʘʪʦʨ ð ʬʦʨʤʠʨʫʝʪ ʫʯʝʙʥʳʡ ʧʣʘʥ ʠ ʢʘʪʘʣʦʛ ʢʫʨʩʦʚ, ʟʘʧʠʩʳʚʘʝʪ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʢʫʨʩʳ, ʚʝʜʝʪ ʚʩʝ ʜʘʥʥʳʝ ʦ ʢʫʨʩʘʭ, ʧʨʦʬʝʩʩʦʨʘʭ, 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʠ ʩʪʫʜʝʥʪʘʭ. 

ʉʫʱʥʦʩʪʠ. 

¶ ʉʪʫʜʝʥʪ. 

¶ ʇʨʦʬʝʩʩʦʨ. 

¶ ɻʨʘʬʠʢ ʩʪʫʜʝʥʪʘ (ʩʧʠʩʦʢ ʢʫʨʩʦʚ). 

¶ ʂʫʨʩ (ʚ ʧʨʦʛʨʘʤʤʝ ʦʙʫʯʝʥʠʷ). 

¶ ʂʦʥʢʨʝʪʥʳʡ ʢʫʨʩ (ʢʫʨʩ ʚ ʨʘʩʧʠʩʘʥʠʠ). 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʜʣʷ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ, ʦʧʠʩʳʚʘʶʱʝʡ Business Use 

Case çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 3.18. 

 

ʈʠʩ. 3.18. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ 
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3.4.  

ʉʇɽʎʀʌʀʂɸʎʀʗ ʊʈɽɹʆɺɸʅʀʁ 

ʂ ʇʈʆɻʈɸʄʄʅʆʄʋ ʆɹɽʉʇɽʏɽʅʀʖ
1
 

 

3.4.1. 

ʆʉʅʆɺʓ ʉʇɽʎʀʌʀʂɸʎʀʀ ʊʈɽɹʆɺɸʅʀʁ 

ʂ ʇʈʆɻʈɸʄʄʅʆʄʋ ʆɹɽʉʇɽʏɽʅʀʖ 

 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʦʮʝʩʩʘ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ (ʩʤ. ʧʦʜʨʘʟʜ. 1.5). ɺ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʝʥʠʷ ʦʪʤʝʪʠʤ, 

ʯʪʦ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʇʆ ʜʝʣʷʪʩʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʚʳʧʦʣ-

ʥʷʪʴ ʩʠʩʪʝʤʘ, ʙʝʟ ʫʯʝʪʘ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʝʝ ʨʝʘʣʠʟʘʮʠʝʡ. ʅʝʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʦʧʠʩʳʚʘʁ ʪ ʘʪʨʠʙʫʪʳ ʩʠʩʪʝʤʳ (ʪʝʭʥʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ) ʠ ʝʝ ʦʢʨʫʞʝʥʠʷ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ (ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ) ʩʣʝʜʫ-

ʶʱʠʝ ʤʝʪʦʜʳ: 

¶ ʩʦʙʝʩʝʜʦʚʘʥʠʝ (ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ); 

¶ ʘʥʢʝʪʠʨʦʚʘʥʠʝ; 

¶ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ (ʜʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝ-

ʪʦʜʠʢʘ ʧʝʨʝʭʦʜʘ ʦʪ ʦʙʲʝʢʪʥʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʢ ʩʠʩʪʝʤʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ); 

¶ ʩʝʩʩʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ (ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ); 

¶ ʩʦʟʜʘʥʠʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʙʦʪʘʶʱʠʭ ʧʨʦʪʦʪʠʧʦʚ ʧʨʠʣʦ-

ʞʝʥʠʡ (ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʤʝʯʘʥʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ). 

ʉʦʙʝʩʝʜʦʚʘʥʠʝ ð ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʠ ʦʙʳʯʥʦ ʥʘʠʙʦʣʝʝ ʧʦʣʝʟ-

ʥʳʡ ʤʝʪʦʜ ʚʳʷʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʚʴʶ ʤʦʞʝʪ ʙʳʪʴ 

                                                      
1
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ʧʦʩʪʘʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʮʝʣʝʡ, ʪʘʢʠʭ, ʢʘʢ ʚʳʷʩʥʝʥʠʝ, ʧʨʦʚʝʨʢʘ ʠ ʪʦʣʢʦʚʘʥʠʝ ʬʘʢ-

ʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʨʘʙʦʪʝ, 

ʩʙʦʨ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʤʥʝʥʠʡ. ʅʦ ʤʝʪʦʜ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʜʣʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʘʢʪʘ ʭʦʨʦʰʠʭ ʥʘʚʳʢʦʚ ʦʙʱʝʥʠʷ ʩ ʣʶʜʴʤʠ, ʠʤʝʶʱʠʤʠ ʨʘʟʣʠʯ-

ʥʳʝ ʮʝʥʥʦʩʪʠ, ʧʨʠʦʨʠʪʝʪʳ, ʤʥʝʥʠʷ, ʧʦʙʫʞʜʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ʦʧʨʘʰʠʚʘʝʤʦʝ ʣʠʮʦ ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʠ ʦʪʢʨʳʪʦ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩʳ ʠ 

ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦʝʢʪʘ; 

¶ ʣʠʮʦ, ʧʨʦʚʦʜʷʱʝʝ ʩʦʙʝʩʝʜʦʚʘʥʠʝ, ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʧʦʚʝʜʝʥʠʝʤ ʦʧʨʘ-

ʰʠʚʘʝʤʦʛʦ ʣʠʮʘ, ʠʟʤʝʥʷʪʴ ʭʦʜ ʦʧʨʦʩʘ, ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠʣʠ ʠʥʘʯʝ 

ʩʪʨʦʠʪʴ ʚʦʧʨʦʩʳ ʚʦ ʚʨʝʤʷ ʩʦʙʝʩʝʜʦʚʘʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ ʩʦʙʝʩʝʜʦʚʘʥʠʷ: 

¶ ʤʝʪʦʜ ʪʨʫʜʦʝʤʢʠʡ ʠ ʜʦʨʦʛʦʡ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʧʨʘʢʪʠʯʥʳʤ; 

¶ ʫʩʧʝʭ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʥʘʚʳʢʦʚ ʦʙʱʝʥʠʷ ʣʠʮʘ, ʧʨʦʚʦʜʷʱʝʛʦ ʩʦ-

ʙʝʩʝʜʦʚʘʥʠʝ, ʠ ʦʪ ʞʝʣʘʥʠʷ ʦʧʨʘʰʠʚʘʝʤʳʭ ʣʠʮ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʠʥʪʝʨʚʴʶ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ ʠʥʪʝʨʚʴʶ: ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥ-

ʥʦʝ. ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʚʴʶ ʧʨʦʚʦʜʷʪ ʩ ʦʜʥʦʡ ʦʙʱʝʡ ʮʝʣʴʶ, ʢʦʪʦʨʘʷ 

ʷʚʥʦ ʥʝ ʚʳʩʢʘʟʳʚʘʝʪʩʷ, ʠ ʩ ʧʦʤʦʱʴʶ ʥʝʩʢʦʣʴʢʠʭ ʦʙʱʠʭ ʚʦʧʨʦʩʦʚ. ʃʠʮʦ, ʧʨʦ-

ʚʦʜʷʱʝʝ ʩʦʙʝʩʝʜʦʚʘʥʠʝ, ʨʘʩʩʯʠʪʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʧʨʘʰʠʚʘʝʤʦʝ ʣʠʮʦ ʜʦʣʞʥʦ 

ʩʘʤʦ ʦʧʨʝʜʝʣʷʪʴ ʨʘʤʢʠ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʪʝʨʚʴʶ. ɺ ʪʘʢʠʭ ʠʥʪʝʨʚʴʶ ʯʘʩʪʦ ʪʝʨʷ-

ʝʪʩʷ ʥʠʪʴ ʨʘʩʩʫʞʜʝʥʠʡ, ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ. 

ɺ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠʥʪʝʨʚʴʶ ʣʠʮʦ, ʧʨʦʚʦʜʷʱʝʝ ʩʦʙʝʩʝʜʦʚʘʥʠʝ, ʟʘʨʘʥʝʝ 

ʧʦʜʛʦʪʘʚʣʠʚʘʝʪ ʢʦʥʢʨʝʪʥʳʡ ʨʷʜ ʚʦʧʨʦʩʦʚ ʢ ʦʧʨʘʰʠʚʘʝʤʦʤʫ ʣʠʮʫ. ɺ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʦʪʚʝʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʩʦʙʝʩʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʠʣʠ ʨʘʟʲʷʩʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʪʝʤ. ɺʦʧʨʦʩʳ ʙʝʟ ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʤʳʭ ʦʪʚʝʪʦʚ ʧʦʟʚʦʣʷʶʪ ʦʧʨʘʰʠʚʘʝʤʦʤʫ ʣʠʮʫ ʚʳʙʨʘʪʴ ʦʪʚʝʪ, ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʡ ʩ ʝʛʦ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺʦʧʨʦʩʳ, ʜʦʧʫʩʢʘʶʱʠʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʦʪʚʝʪ, 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʳʙʦʨ ʚʦʟʤʦʞʥʦʛʦ ʦʪʚʝʪʘ ʠʣʠ ʪʨʝʙʫʶʪ ʢʦʨʦʪʢʠʭ, ʧʨʷʤʳʭ ʦʪʚʝ-

ʪʦʚ. 
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ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʘʥʢʝʪ ʧʦʣʫʯʘʪʴ ʩʚʝʜʝʥʠʷ ʦʪ ʙʦʣʴʰʦ-

ʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ, ʢʦʥʪʨʦʣʠʨʫʷ ʧʨʘʚʠʣʴʥʦʩʪʴ ʠʭ ʦʪʚʝʪʦʚ. ʇʨʠ ʨʘʙʦʪʝ ʩ 

ʙʦʣʴʰʦʡ ʘʫʜʠʪʦʨʠʝʡ ʵʪʦʪ ʤʝʪʦʜ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ 

ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

¶ ʣʶʜʠ ʤʦʛʫʪ ʟʘʧʦʣʥʷʪʴ ʠ ʚʦʟʚʨʘʱʘʪʴ ʘʥʢʝʪʳ ʚ ʫʜʦʙʥʦʝ ʜʣʷ ʥʠʭ ʚʨʝʤʷ; 

¶ ʣʶʜʠ ʩʢʣʦʥʥʳ ʩʦʦʙʱʘʪʴ ʚ ʦʪʚʝʪʘʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʬʘʢʪʳ, ʝʩʣʠ ʘʥʢʝʪʠ-

ʨʦʚʘʥʠʝ ʘʥʦʥʠʤʥʦʝ; 

¶ ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʦʡ ʩʧʦʩʦʙ ʩʙʦʨʘ ʜʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʣʶʜʝʡ. 

ʅʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ ʘʥʢʝʪʠʨʦʚʘʥʠʷ: 

¶ ʥʝ ʚʩʝ ʤʦʛʫʪ ʩʦʛʣʘʩʠʪʴʩʷ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ, ʘʥʢʝʪʳ ʤʦʛʫʪ ʚʦʟʚʨʘʱʘʪʴ-

ʩʷ ʥʝʟʘʧʦʣʥʝʥʥʳʤʠ; 

¶ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʷʩʥʠʪʴ ʠʣʠ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʥʷʪʳʝ 

ʚʦʧʨʦʩʳ, ʥʘʙʣʶʜʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʝʘʢʮʠʶ ʨʝʩʧʦʥʜʝʥʪʘ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʚʦʧʨʦʩʳ; 

¶ ʧʦʜʛʦʪʦʚʢʘ ʘʥʢʝʪ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ ʦʩʦʙʝʥʥʦ ʧʦʣʝʟʝʥ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʦʙʩʫʞʜʘʶʪʩʷ ʥʦ-

ʚʳʝ, ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʨʝʰʝʥʠʷ ʥʝʟʥʘʢʦʤʦʡ ʧʨʦʙʣʝʤʳ. ɹʦʣʴh ʠʥʩʪʚʦ ʥʦʚʘʪʦʨʩʢʠʭ 

ʠʜʝʡ ʦʯʝʥʴ ʯʘʩʪʦ ʙʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʤʙʠʥʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ, ʥʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʜʝʡ. ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʝ-

ʥʝʨʘʮʠʶ ʠʜʝʡ ʠ ʨʘʩʩʪʘʥʦʚʢʫ ʧʨʠʦʨʠʪʝʪʦʚ. ʇʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ ʦʙʳʯʥʦ 

ʧʦʜʯʠʥʷʝʪʩʷ ʧʨʘʚʠʣʘʤ, ʩʦʙʣʶʜʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʝʩʣʝʜʫʝʪ ʦʜʥʫ ʮʝʣʴ ð ʚʳʨʘʙʦʪ-

ʢʫ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʠʜʝʡ. ʂʨʠʪʠʢʘ ʠ ʩʧʦʨʳ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ ʧʦʦʱʨʷ-

ʶʪʩʷ; ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʝʣʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʩʥʠʤʘʶʪʩʷ, ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʠʜʝʠ. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ ʩʦʩʪʦʠʪ ʚ ʙʳʩʪʨʦʡ ʧʦʩʪʨʦʡʢʝ ʤʦʜʝʣʠ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʥʫʞʥʘ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʆʙʳʯʥʦ ʚ ʧʨʦʪʦ-

ʪʠʧʘʭ ʤʥʦʛʠʝ ʜʝʪʘʣʠ ʦʧʫʩʢʘʶʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʮʝʜʫʨʳ ʢʦʥʪʨʦʣʷ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʠ ʦʰʠʙʦʢ, ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ. 

ʅʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʉʦʟʜʘʥʠʝ 
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ʧʨʦʪʦʪʠʧʘ ʥʠʢʘʢ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠ ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʠʤʝʥʝʥʠʶ ʜʨʫʛʠʭ ʤʝʪʦ-

ʜʦʚ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ 

ʧʨʦʪʦʪʠʧʘ ʫʜʘʝʪʩʷ ʟʘʩʪʘʚʠʪʴ ʢʣʠʝʥʪʘ ʥʘʯʘʪʴ ʦʙʩʫʞʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ 

ʧʨʠ ʜʨʫʛʦʤ ʧʦʜʭʦʜʝ ʢʘʞʫʪʩʷ ʩʣʠʰʢʦʤ ʘʙʩʪʨʘʢʪʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʙʦʪʘ ʩ ʧʨʦ-

ʪʦʪʠʧʦʤ ʯʘʩʪʦ ʧʦʤʦʛʘʝʪ ʧʦʣʫʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʘʢ 

ʠ ʦʩʪʘʣʠʩʴ ʙʳ ʥʝʠʟʚʝʩʪʥʳʤʠ. ʇʨʦʪʦʪʠʧ ʭʦʨʦʰ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ ʦʥ ʷʚʣʷʝʪʩʷ 

ʥʝʢʠʤ ʦʩʷʟʘʝʤʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ (ʠʣʠ ʠʣʣʶʟʠʝʡ) ʧʨʦʛʨʝʩʩʘ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʠ-

ʩʪʝʤʳ. ɸ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥ ʤʦʞʝʪ ʜʘʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʘʢʠʝ-ʪʦ ʦʛʨʘʥʠ-

ʯʝʥʥʳʝ ʨʘʙʦʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʛʣʘʚʝ 1, 

ʨʝʘʣʴʥʳʡ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʧʨʦʪʦʪʠʧʘʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʠʭ ʩʦʟʜʘʥʠʝ ʦʙʳʯʥʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʣʶʙʦʤʫ ʦʬʠʮʠʘʣʴʥʦʤʫ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʶ ʪʨʝʙʦʚʘʥʠʡ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʪʨʝʙʦʚʘʥʠʷ ʬʦʨʤʫʣʠʨʫʪʁʩʷ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʢʦʜʘ. ɼʝʪʘʣʠ ʨʘʙʦʪʳ ʩʠʩʪʝ-

ʤʳ, ʠʛʥʦʨʠʨʫʝʤʳʝ ʧʨʦʪʦʪʠʧʦʤ (ʦʙʨʘʙʦʪʢʘ ʦʰʠʙʦʢ, ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʠ 

ʜʨ.), ʤʦʛʫʪ ʪʘʢ ʠ ʥʝ ʧʦʷʚʠʪʴʩʷ ʚ ʚʠʜʝ ʪʨʝʙʦʚʘʥʠʡ. 

ɺʳʷʚʣʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʇʆ ʦʬʦʨʤʣʷʶʪʩʷ ʚ ʚʠʜʝ ʨʷʜʘ ʜʦʢʫʤʝʥʪʦʚ ʠ ʤʦʜʝʣʝʡ. ʂ ʦʩʥʦʚʥʳʤ ʜʦʢʫʤʝʥ-

ʪʘʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʤ ʪʝʭʥʦʣʦʛʠʝʡ Rational Unified Process, ʦʪʥʦʩʷʪʩʷ: 

¶ ʂʦʥʮʝʧʮʠʷ ð ʦʧʨʝʜʝʣʷʝʪ ʛʣʦʙʘʣʴʥʳʝ ʮʝʣʠ ʧʨʦʝʢʪʘ ʠ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ. ʉʫʱʝʩʪʚʝʥʥʦʡ ʯʘʩʪʴʶ ʢʦʥʮʝʧʮʠʠ ʷʚʣʷ-

ʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʧʦʣ-

ʥʷʝʤʳʤ ʩʠʩʪʝʤʦʡ ʬʫʥʢʮʠʷʤ. 

¶ ʉʣʦʚʘʨʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʛʣʦʩʩʘʨʠʡ) ð ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʫʶ ʪʝʨʤʠʥʦ-

ʣʦʛʠʶ ʜʣʷ ʚʩʝʭ ʤʦʜʝʣʝʡ ʠ ʦʧʠʩʘʥʠʡ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ. ɻʣʦʩʩʘʨʠʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʠʩʘʥʠʷ ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʢʘʢ ʩʣʦʚʘʨʴ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ. 

¶ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ (ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ) - ʩʦʜʝʨʞʠʪ 

ʦʧʠʩʘʥʠʝ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ, ʪʘʢʠʭ, ʢʘʢ ʥʘʜʝʞ-

ʥʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʩʪʴ 

ʠ ʜʨ. 

ʇʨʠʤʝʨʳ ʜʦʢʫʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʧʦʜʨʘʟʜ. 3.4.2.     
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ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʤʦʜʝʣʠʨʫʶʪʩʷ ʠ ʜʦʢʫʤʝʥʪʠʨʫʶʪʩʷ 

ʩ ʧʦʤʦʱʴʶ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use case), ʢʦʪʦʨʳʝ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʮʝʩʩʘ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʪʨʘʢʪʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʢʩʠʨʫʝʪ ʩʦʛʣʘʰʝʥʠʝ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦ-

ʝʢʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ; 

¶ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʳʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ ʥʘ ʟʘʧʨʦʩ ʦʜʥʦʛʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ, ʥʘʟʳ-

ʚʘʝʤʦʛʦ ʦʩʥʦʚʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ; 

¶ ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʠʥʠʮʠʠʨʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʠʩʪʝʤʦʡ, 

ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʥʝʢʦʪʦʨʦʡ ʮʝʣʠ. ʉʠʩʪʝʤʘ ʦʪʚʝʯʘʝʪ, ʩʦʙʣʶʜʘʷ ʠʥʪʝʨʝʩʳ 

ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʵʪʦ ʚʠʜ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʡ, ʢʦʛʜʘ 

ʪʨʝʙʫʝʪʩʷ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʫʩʠʣʠʷ ʥʘ ʦʙʩʫʞʜʝʥʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ, ʘ ʥʝ ʥʘ ʧʦʜʨʦʙʥʦʤ ʠʭ ʦʧʠʩʘʥʠʠ. ʉʪʠʣʴ ʠʭ 

ʥʘʧʠʩʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʰʪʘʙʘ, ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʠ ʢʨʠʪʠʯʥʦʩʪʠ ʧʨʦʝʢʪʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʫʨʦʚʥʷ ʪʦʯʥʦʩʪʠ
1
 ʧʨʠ ʦʧʠʩʘʥʠʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʩʪʝʧʝʥʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ): 

¶ ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʠ ʮʝʣʠ (ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʠ ʚʩʝ ʠʭ 

ʮʝʣʠ, ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʠʩʪʝʤʘ). 

¶ ʂʨʘʪʢʦʝ ʠʟʣʦʞʝʥʠʝ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʚ ʦʜʠʥ ʘʙʟʘʮ) ʠʣʠ ʦʩʥʦʚʥʦʡ 

ʧʦʪʦʢ ʩʦʙʳʪʠʡ (ʙʝʟ ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ). 

¶ ʋʩʣʦʚʠʷ ʦʪʢʘʟʘ (ʘʥʘʣʠʟ ʤʝʩʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ ʚ ʦʩʥʦʚ-

ʥʦʤ ʧʦʪʦʢʝ ʩʦʙʳʪʠʡ). 

¶ ʆʙʨʘʙʦʪʢʘ ʦʪʢʘʟʘ (ʥʘʧʠʩʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ). 

ɺʚʝʜʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʫʨʦʚʥʝʡ ʧʨʝʩʣʝʜʫʝʪ ʩʚʦʝʡ ʮʝʣʴʶ ʛʨʘʤʦʪʥʦʝ ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ ʠ ʵʢʦʥʦʤʠʶ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʠʪʝʨʘʮʠʦʥʥʦʤ ʮʠʢʣʝ ʩʦʟʜʘʥʠʷ 

ʩʠʩʪʝʤʳ ʥʝ ʩʣʝʜʫʝʪ ʧʳʪʘʪʴʩʷ ʟʘ ʦʜʠʥ ʧʨʠʝʤ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʪʴ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʠʭ ʥʫʞʥʦ ʧʦʩʪʝʧʝʥʥʦ ʫʪʦʯʥʷʪʴ, ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ. ɺʳʙʦʨ ʧʝʨʚʦʦʯʝ-

                                                      
1
 ʂʦʙʝʨʥ ɸ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʘʤ: ʇʝʨ. ʩ 

ʘʥʛʣ. ð ʄ.: ʃʆʈʀ, 2002. 
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ʨʝʜʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʧʨʠʦʨʠʪʝʪʘʤʠ 

(ʩʤ. ʧʦʜʨʘʟʜ. 1.5). 

ʄʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ Rational 

Unified Process ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʧʝʮʠʘʣʴʥʦʝ ʩʦʛʣʘʰʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʛʨʫʧʧʠ-

ʨʦʚʢʦʡ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʜʠʘʛʨʘʤʤ ʤʦʜʝʣʠ. ʕʪʦ ʩʦʛʣʘʰʝʥʠʝ ʚʢʣʶʯʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ: 

¶ ɺʩʝ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ, ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʘʢʝʪ ʩ ʠʤʝʥʝʤ Use Case Model. 

¶ ɽʩʣʠ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩʣʦʞʥʘʷ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʪʦ ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʝʪ ʨʘʟʜʝ-

ʣʷʪʴʩʷ ʥʘ ʧʘʢʝʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʥʮʠʧʦʚ ʨʘʟʜʝʣʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ: 

ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʤʦʜʝʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʜʝʡʩʪʚʫ-

ʶʱʠʭ ʣʠʮ); 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʝʢʦʤʧʦʟʠʮʠʷ; 

ʨʘʟʜʝʣʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʧʘʢʝʪʳ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ (ʚ ʢʘʯʝʩʪʚʝ 

ʦʙ̡ʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ). 

ɺʩʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʥʘʧʠʩʘʥʠʶ ʢʘʯʝʩʪʚʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʷ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʧʦʜʨʘʟʜ. 2.5.1, ʤʦʞʥʦ ʠʟʣʦʞʠʪʴ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʦʙʨʘʟ-

ʮʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣ. 3.3. 

ʊʘʙʣʠʮʘ 3.3 

ʆʙʨʘʟʮʳ ʥʘʧʠʩʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʨʘʟʮʘ 

ʇʨʦʙʣʝʤʘ ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʅʝʙʦʣʴʰʘʷ 

ʢʦʤʘʥʜʘ ʨʘʟ-

ʨʘʙʦʪʯʠʢʦʚ 

ʋʯʘʩʪʠʝ ʩʣʠʰʢʦʤ ʤʥʦʛʠʭ 

ʣʶʜʝʡ ʚ ʥʘʧʠʩʘʥʠʠ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ-

ʵʬʬʝʢʪʠʚʥʦ; ʢʦʤʧʨʦʤʠʩʩ 

ʆʛʨʘʥʠʯʴʪʝ ʯʠʩʣʦ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ, ʦʪʨʘʙʘʪʳʚʘʶʱʠʭ 

ʜʝʪʘʣʠ ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʜʚʫʤʷ ʠʣʠ ʪʨʝʤʷ 
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ʤʝʞʜʫ ʤʥʦʛʠʤʠ ʨʘʟʣʠʯʥʳʤʠ 

ʪʦʯʢʘʤʠ ʟʨʝʥʠʷ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ-

ʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠ ʩʦʟʜʘ-

ʥʠʠ ʩʠʩʪʝʤʳ 

ʣʶʜʴʤʠ. ɼʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʭr ʫʯʘʩʪʥʠʢʦʚ ʠʩ-

ʧʦʣʴʟʫʡʪʝ ʦʙʨʘʟʝʮ ɼʚʫʭʫʨʦʚ-

ʥʝʚʦʝ ʨʝʮʝʥʟʠʨʦʚʘʥʠʝ 

ʉʦʩʪʘʚ ʩʪʦ-

ʨʦʥʥʠʭ ʫʯʘʩʪ-

ʥʠʢʦʚ 

ʅʝʚʦʟʤʦʞʥʦ  ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, ʥʝ ʦʙ-

ʤʝʥʠʚʘʷʩʴ ʠʥʬʦʨʤʘʮʠʝʡ ʩ 

ʥʠʤʠ 

ɸʢʪʠʚʥʦ ʧʨʠʚʣʝʢʘʡʪʝ ʟʘ-

ʢʘʟʯʠʢʦʚ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʣʠʮ ʚ ʚʘʰʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ 

ʉʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʘʷ ʢʦʤʘʥ-

ʜʘ 

ʂʦʤʘʥʜʘ ʠʟ ʙʣʠʟʢʠʭ ʧʦ ʨʦʜʫ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʜʠʥʘʢʦʚʦ 

ʤʳʩʣʷʱʠʭ ʣʶʜʝʡ ʤʦʞʝʪ ʩʦ-

ʟʜʘʪʴ ʥʝʙʦʣʴʰʦʡ ʥʘʙʦʨ ʦʛʨʘ-

ʥʠʯʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶ-

ʱʠʡ ʦʙʱʠʤ ʧʦʪʨʝʙʥʦʩʪʷʤ 

ʌʦʨʤʠʨʫʡʪʝ ʢʦʤʘʥʜʫ ʠʟ ʣʶ-

ʜʝʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʧʝ-

ʮʠʘʣʠʟʘʮʠʷʤʠ, ʧʨʝʜʩʪʘʚ-

ʣʷʶʱʠʤʠ ʠʥʪʝʨʝʩʳ ʨʘʟʣʠʯʥʳʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ. ʂʦ-

ʤʘʥʜʘ ʜʦʣʞʥʘ ʚʢʣʯʁʘʪʴ ʢʘʢ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʪʘʢ ʠ ʧʦʣʟɹʦʚʘ-

ʪʝʣʝʡ 

ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ 

ɻʣʫʙʠʥʘ ʧʦʩʣʝ 

ʦʙɦʝʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ 

ʅʝʚʦʟʤʦʞʥʦ ʧʨʦʜʚʠʛʘʪʴʩʷ 

ʚʧʝʨʝʜ ʠ ʩʦʟʜʘʚʘʪʴ ʥʘʙʦʨ ʩʦ-

ʛʣʘʩʦʚʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʝʩʣʠ ʪʨʘʪʠʪʴ 

ʚʧʫʩʪʫʶ ʚʨʝʤʷ ʥʘ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʝ ʥʘʧʠʩʘʥʠʝ ʧʦʜʨʦʙ-

ʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ 

ʈʘʟʨʘʙʘʪʳʚʘʡʪʝ ʩʥʘʯʘʣʘ ʦʙʱʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ 

ʜʦʙʘʚʣʷʡʪʝ ʜʝʪʘʣʠ, ʨʘʙʦʪʘʷ ʩ 

ʛʨʫʧʧʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀʪʝʨʘʮʠʦʥʥʘʷ 

ʨʘʟʨʘʙʦʪʢʘ 

ʈʘʟʨʘʙʦʪʢʘ ʚʘʨʠʘʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ 

ʈʘʟʨʘʙʘʪʳʚʘʡʪʝ ʚʘʨʠʘʥʪʳ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠʪʝʨʘʮʠʦʥʥʦ, ʧʦ-
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ʟʘʪʨʫʜʥʠʪʝʣʥɹʘ, ʫʩʣʦʞʥʷʝʪ 

ʚʥʝʩʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʪʨʫʜʥʷʝʪ     

ʚʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ 

ʚʳʰʘʷ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʠʭ 

ʪʦʯʥʦʩʪʴ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʄʥʦʞʝʩʪʚʦ 

ʬʦʨʤ 

ʈʘʟʣʠʯʥʳʝ ʧʨʦʝʢʪʳ ʪʨʝʙʫʶʪ 

ʨʘʟʣʠʯʥʫʶ ʩʪʝʧʝʥʴ ʬʦʨʤʘʣʴ-

ʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʳʝ ʰʘʙʣʦʥʳ. 

ʀʩʧʦʣʟɹʦʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʰʘʙʣʦʥ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʥʝʧʨʦʜʫʢʪʠʚʥʦ 

ɺʳʙʠʨʘʡʪʝ ʬʦʨʤʘʪ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʧʨʦʝʢʪʥʳʭ ʨʠʩʢʘʭ ʠ ʧʨʝʜ-

ʧʦʯʪʝʥʠʷʭ ʫʯʘʩʪʥʠʢʦʚ 

ɼʚʫʭʫʨʦʚʥʝ-

ʚʦʝ ʨʝ-

ʮʝʥʟʠʨʦʚʘʥʠʝ 

ʄʥʦʛʠʝ   ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ 

ʣʠʮʘ ʤʦʛʫʪ ʧʦʞʝʣʘʪʴ ʧʨʠʥʷʪʴ 

ʫʯʘʩʪʠʝ ʚ ʨʝʮʝʥʟʠʨʦʚʘʥʠʠ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʕʪʦ ʩʣʠʰʢʦʤ ʜʦʣʛʦʝ ʠ ʜʦʨʦ-

ʛʦʩʪʦʷʱʝʝ ʟʘʥʪ̫ʠʝ 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʚʘ ʚʠʜʘ ʨʝ-

ʮʝʥʟʠʨʦʚʘʥʠʷ: ʧʝʨʚʦʝ, ʧʨʦʚʦ-

ʜʠʤʦʝ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ 

ʚʥʫʪʨʝʥʥʠʭ ʫʯʘʩʪʥʠʢʦʚ, ʤʦʞʝʪ 

ʚʧrʦʣʥʷʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ; 

ʚʪʦʨʦʝ, ʧʨʦʚʦʜʠʤʦʝ ʧʦʣʥʦʡ 

ʛʨʫʧʧʦʡ, ʚʧrʦʣʥʷʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʜʠʥ ʨʘʟ 

ʉʚʦʝʚʨʝʤʝʥ-

ʥʦʝ ʟʘʚʝʨʰʝ-

ʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ       

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʨʭ ʧʦʪʨʝʙ-

ʥʦʩʪʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʣʠʮ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʠʚʦ-

ʜʠʪ ʢ ʥʘʧʨʘʩʥʳʤ ʪʨʘʪʘʤ ʨʝ-

ʩʫʨʩʦʚ ʠ ʟʘʪʷʛʠʚʘʝʪ ʧʨʦʝʢʪ 

ʇʨʝʢʨʘʱʘʡʪʝ ʨʘʟʨʘʙʦʪʢʫ ʚʘʨʠ-

ʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ 

ʪʦʣʴʢʦ ʦʥʠ ʜʦʩʪʠʛʘʶʪ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʧʦʣʥʦʪʳ ʠ ʫʜʦʚʣʝʪʚʦ-

ʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʝʢʪʘ 

ʉʚʦʙʦʜʘ ʪʚʦʨ-

ʯʝʩʪʚʘ 

ʏʨʝʟʤʝʨʥʦʝ ʚʥʠʤʘʥʠʝ ʢ ʩʪʠ-

ʣʶ ʥʘʧʠʩʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʤʦʟʠʪ ʨʘʙʦʪʫ 

ʅʝʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʚ ʩʪʠʣʝ 

ʥʘʧʠʩʘʥʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʥʝʩʫɦʝʩʪʚʝʥʥʳ. ɽʩʣʠ 

ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʠʛ 

ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʣʥʦʪʳ, ʝʛʦ ʘʚ-
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ʪʦʨ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʩʪʠ-

ʣʠʩʪʠʯʝʩʢʠʝ ʦʪʩʪʫʧʣʝʥʠʷ 

ʆʨʛʘʥʠʟʘʮʠʷ ʥʘʙʦʨʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʆʙʱʝʧʨʠʥʪ̫ʘʷ 

ʯʝʪʢʘʷ ʢʦʥ-

ʮʝʧʮʠʷ 

ʅʝʜʦʩʪʘʪʦʯʥʦ       ʯʝʪʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʠʩʪʝʤʝ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʫʚʝ-

ʨʝʥʥʦʩʪʠ ʠ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʳʤ ʤʥʝʥʠʷʤ ʩʨʝʜʠ ʟʘ-

ʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʠ ʙʳʩʪ-

ʨʦ ʧʘʨʘʣʠʟʦʚʘʪʴ ʧʨʦʝʢʪ 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʠ 

ʫʪʚʝʨʜʠʪʴ ʢʦʥʮʝʧʮʠʶ ʩʠʩʪʝ-

ʤʳ, ʚ ʢʦʪʦʨʦʡ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝ-

ʥʳ ʝʝ ʮʝʣʠ ʠ ʨʦʣʴ ʚ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. ʈʘʩʧʨʦʩʪʨʘ-

ʥʠʪʝ ʢʦʥʮʝʧʮʠʶ ʩʨʝʜʠ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ 

ɺʠʜʠʤʳʝ ʛʨʘ-

ʥʠʮʳ 

ɽʩʣʠ ʚʳ ʥʝ ʦʧʨʝʜʝʣʠʣʠ ʛʨʘ-

ʥʠʮʳ    ʩʠʩʪʝʤʳ,    ʝʝ ʤʘʩ-

ʰʪʘʙ ʙʫʜʝʪ ʨʘʩʪʠ ʥʝ-

ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʦʙʨʘʟʦʤ 

ʋʩʪʘʥʦʚʠʪʝ ʯʝʪʢʫʶ ʠ ʚʠʜʠʤʫʶ   

ʛʨʘʥʠʮʫ   ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʠ 

ʚʥʝhʥʝʡ ʩʨʝʜʦʡ, ʧʝʨʝʯʠʩʣʠʚ 

ʣʶʜʝʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ,    ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʫʶʱʠʭ  ʩ  ʜʘʥʥʦʡ 

ʩʠʩʪʝʤʦʡ 

ʗʩʥʳʡ ʩʦʩʪʘʚ 

ʜʝʡʩʪʚʫʶʱʠʭ 

ʣʠʮ 

ɽʩʣʠ   ʚʳʷʚʣʷʪʴ   ʪʦʣʢɹʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ  ʩʠʩʪʝʤʳ, ʠʛ-

ʥʦʨʠʨʫʷ ʨʦʣʠ, ʢʦʪʦʨʳʝ ʦʥʠ 

ʠʛʨʘʶʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠ-

ʩʪʝʤʝ,  ʤʦʞʥʦ ʫʧʫʩʪʠʪʴ   ʩʫ-

ʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʧʦʚʝʜʝʥʠʷ 

ʩʠʩʪʝʤʳ ʠʣʠ ʚʚʝʩʪʠ ʠʟʙʳ-

ʪʦʯʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʀʜʝʥʪʠʬʠʮʠʨʫʡʪʝ ʜʝʡʩʪʚʫʶ-

ʱʠʭ ʣʠʮ, ʩ ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʘ, ʠ 

ʨʦʣʠ, ʢʦʪʦʨʳʝ ʦʥʠ ʠʛʨʘʶʪ ʧʦ 

ʦʪʥʦʰʝʥʠʶ   ʢ   ʩʠʩʪʝʤʝ. ʏʝʪ-

ʢʦ ʦʧʠʰʠʪʝ ʢʘʞʜʫʶ ʨʦʣʴ 

ʊʨʘʥʟʘʢʮʠʠ, 

ʟʥʘʯʠʤʳʝ ʜʣʷ 

ʧʦʣɹʟʦʚʘʪʝʣʝʡ 

ʉʠʩʪʝʤʘ ʥʝʩʦʚʝʨʰʝʥʥʘ, ʝʩʣʠ 

ʦʥʘ ʥʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝʦʙʭʦʜʠʤʳʝ 

ʫʩʣʫʛʠ ʠ ʥʝ ʚʳʧʦʣʥʝ̫ʪ ʮʝʣʠ 

ʠ ʟʘʜʘʯʠ,, ʦʧʨʝʜʝʣʷʝʤʳʝ ʝʝ 

ʀʜʝʥʪʠʬʠʮʠʨʫʡʪʝ   ʚʘʞʥʳʝ,   

ʟʥʘʯʠʤʳʝ   ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ 

ʩʠʩʪʝʤʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʝʡ-

ʩʪʚʫʶʱʠʤ ʣʠʮʘʤ ʜʣʷ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 
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ʢʦʥʮʝʧʮʠʝʡ 

 

ʈʘʟʚʦʨʘʯʠʚʘ-

ʶʱʝʝʩʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ 

ʂʦʣʠʯʝʩʪʚʦ ʰʘʛʦʚ ʚ ʦʧʠ-

ʩʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ 

ʧʨʝʚʳʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʭʚʘʪʘ ʠ ʠʥʪʝʨʝʩʳ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʯʠʪʘʪʝʣʝʡ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉʦʟʜʘʡʪʝ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʥʘʙʦʨʘ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʫʶ ʤʦʞ-

ʥʦ ʨʘʟʚʝʨʥʫʪʴ ʜʣʷ ʙʦʣʴʰʝʡ ʜʝ-

ʪʘʣʠʟʘʮʠʠ, ʠʣʠ ʩʚʝʨʥʫʪʴ, ʯʪʦ-

ʙʳ ʩʢʨʳʪʴ ʜʝʪʘʣʠ ʠ ʧʦʢʘʟʘʪʴ 

ʢʦʥʪʝʢʩʪ 

ʆʪʜʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɿʘʢʦʥʯʝʥʥʘʷ 

ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʮʝʣʴ 

ʅʝʧʨʘʚʠʣʴʥʦ    ʟʘʜʘʥʥʳʝ ʮʝ-

ʣʠ ʥʝ ʜʘʶʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʛʜʝ ʟʘʢʘʥ-

ʯʠʚʘʝʪʩʷ ʦʜʠʥ ʚʘʨʠʘʥʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʥʘʯʠʥʘʝʪʩʷ 

ʜʨʫʛʦʡ 

ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʘ-

ʢʦʥʯʝʥʥʫʶ ʠ ʯʝʪʢʦ ʦʧʨʝ-

ʜʝʣʝʥʥʫʶ ʮʝʣʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ 

ʦʙʨʘʟʮʘ ʈʘʟʚʦʨʘʯʠʚʘʶʱʝʝʩʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʀʤʷ ʚ ʚʠʜʝ 

ʛʣʘʛʦʣʴʥʦʡ 

ʬʨʘʟʳ 

ɹʝʩʩʤʳʩʣʝʥʥʳʝ,    ʩʣʠʰʢʦʤ 

ʦʙʱʠʝ ʠʤʝʥʘ ʚʘʨʠʘʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʜʘʶʪ ʯʠʪʘʪʝ-

ʣʷʤ ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ, ʥʘ ʥʠʭ ʩʣʦʞʥʦ ʩʩʳ-

ʣʘʪɹʩ ̫

ʀʤʝʥʫʡʪʝ ʢʘʞʜʳʡ ʚʘʨʠʘʥʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʥʦʡ ʛʣʘ-

ʛʦʣʴʥʦʡ ʬʨʘʟʦʡ, ʦʪʨʘʞʘʶʱʝʡ 

ʮʝʣʴ ʦʩʥʦʚʥʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ 

ʣʠʮʘ 

ʉʮʝʥʘʨʠʡ ʠ 

ʬʨʘʛʤʝʥʪʳ 

ʏʠʪʘʪʝʣʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʣʝʛʢʦʛʦ ʩʣʝ-

ʜʦʚʘʥʠʷ ʧʦ ʠʥʪʝʨʝʩʫʶʱʝʤʫ 

ʠʭ ʩʮʝʥʘʨʠʶ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʦʥʠ ʤʦʛʫʪ ʫʪʨʘʪʠʪʴ 

ʠʥʪʝʨʝʩ ʠʣʠ ʧʦʪʝʨʷʪʴ ʚʘʞ-

ʆʩʥʦʚʥʦʡ ʩʮʝʥʘʨʠʡ ʜʦʣʞʝʥ 

ʙʳʪʴ ʧʨʝʜʝʣʴʥʦ ʧʨʦʩʪʳʤ, ʙʝʟ 

ʘʥʘʣʠʟʘ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʯ-

ʥʳʭ ʩʠʪʫʘʮʠʡ. ʌʨʘʛʤʝʥʪʳ ʩʮʝ-

ʥʘʨʠʷ, ʦʪʨʘʞʘʶɦ ʠʝ ʘʣʴ-

ʪʝʨʥʘʪʠʚʳ, ʜʦʣʞʥʳ ʨʘʩ-
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ʥʫʶ ʠʥʬʦʨʤʘʮʠ ʁ

 

ʧʦʣʘʛʘʪʴʩʷ ʧʦʜ ʥʠʤ 

ʀʩʯʝʨʧʳʚʘʶ-

ʱʠʝ ʘʣʴʪʝʨʥʘ-

ʪʠʚʳ 

ɺʘʨʠʘʥʪ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦ-

ʞʝʪ ʠʤʝʪʴ ʤʥʦʛʦ ʘʣʴ-

ʪʝʨʥʘʪʠʚ. ʆʪʩʫʪʩʪʚʠʝ ʥʝ-

ʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝʧʨʘʚʠʣʴʥʦ 

ʧʦʥʠʤʘʶʪ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝ-

ʤʳ, ʠ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʦʣʫ-

ʯʠʪʴʩʷ ʥʝʩʦʚʝʨʰʝʥʥʦʡ 

ʆʧʠʩʳʚʘʡʪʝ ʚʩʝ ʘʣʴʪʝʨʥʘʪʠʚʳ 

ʠ ʦʰʠʙʦʯʥʳʝ ʩʠʪʫʘʮʠʠ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ ʚʘʨʠ-

ʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʝʨʝʛʨʫʟʢʘ 

ʠʥʬʦʨʤʘʮʠʝʡ 

ɺʢʣʶʯʝʥʠʝ ʥʝʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʚʘ-

ʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʝʪ 

ʙʳʩʪʨʦ ʧʨʠʚʝʩʪʠ ʝʛʦ ʚ ʥʝ-

ʦʧʨʝʜʝʣʝʥʥʦʝ ʠ ʙʝʩʧʦ-

ʨʷʜʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ɺʢʣʶʯʠʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦ-

ʟʠʮʠʠ ʚ ʰʘʙʣʦʥ ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʪʝʢ-

ʩʪʘ ʩʮʝʥʘʨʠʷ, ʯʪʦʙʳ ʦʪʨʘʟʠʪʴ 

ʧʦʣʝʟʥʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠ ʁ

ʊʦʯʥʦʩʪʴ ʠ 

ʯʠʪʘʝʤʦʩʪʴ 

ɺʘʨʠʘʥʪʳ     ʠʩʧʦʣʴʟʦʚʘʥʠʷ,, 

ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʝ ʜʣʷ ʥʝ-

ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʠʣʠ ʩʣʠʰʢʦʤ ʥʝʪʦʯʥʳʝ ʜʣʷ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ, ʥʝʩʦʚʝʨʰʝʥ-

ʥʳ ʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘ-

ʥʠʶ ʥʝʘʜʝʢʚʘʪʥʦʡ ʩʠʩʪʝʤ  r

ʉʜʝʣʘʡʪʝ ʚʘʨʠʘʥʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʯʠʪʘ-

ʝʤʳʤ, ʯʪʦʙʳ ʟʘʠʥʪʝ-

ʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ ʤʦʛʣʠ ʚ ʥʝʤ 

ʨʘʟʦʙʨʘʪʴʩʷ ʠ ʦʮʝʥʠʪʴ ʝʛʦ, ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʤ, ʯʪʦʙʳ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʥʠʤʘʣʠ, ʯʪʦ 

ʠʤ ʜʝʣʘʪʴ 

ʉʮʝʥʘʨʠʠ ʠ ʰʘʛʠ 

ʆʙʥʘʨʫʞʠʚʘ-

ʝʤʳʝ ʫʩʣʦʚʠʷ 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʚʘʨʠʘʥʪʦʚ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʛʜʘ ʨʝʰʘʶʪ 

ʧʨʦʙʣʝʤʫ, ʩʢʦʣʴʢʦ ʠ ʢʘʢʠʝ 

ʫʩʣʦʚʠʷ ʚʢʣʶʯʠʪʴ ʚ ʠʭ ʦʧʠ-

ɺʢʣʶʯʘʡʪʝ ʪʦʣʴʢʦ ʨʝʘʣʴʥʦ ʦʙ-

ʥʘʨʫʞʠʚʘʝʤʳʝ ʫʩʣʦʚʠʷ. ʆʙʲ-

ʝʜʠʥʷʡʪʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʥʘ ʩʠʩʪʝʤʫ ʦʜʠʥʘ-
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ʩʘʥʠʝ 

 

ʢʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʋʨʦʚʥʠ ʰʘʛʦʚ ʏʨʝʟʤʝʨʥʦ ʢʨʫʧʥʳʝ ʠʣʠ ʤʝʣ-

ʢʠʝ ʰʘʛʠ ʩʮʝʥʘʨʠʷ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʣʘʶʪ ʚʘʨʠ-

ʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʫʜʥʳʤ 

ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ 

ʆʩʪʘʚʣʷʡʪʝ ʚ ʩʮʝʥʘʨʠʠ ʦʪ ʪʨʝʭ 

ʜʦ ʜʝʚʷʪʠ ʰʘʛʦʚ. ɺ ʠʜʝʘʣʴʥʦʤ 

ʩʣʫʯʘʝ ʚʩʝ ʰʘʛʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʘ ʙʣʠʟʢʠʭ ʫʨʦʚʥʷʭ ʠ ʥʘ 

ʫʨʦʚʥʝ ʘʙʩʪʨʘʢʮʠʠ, ʩʣʝʜʫʶ-

ʱʝʤ ʟʘ ʮʝʣʴʶ ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ 

ɺʳʧʦʣʥʝʥʠʝ 

ʮʝʣʠ ʜʝʡʩʪʚʫ-

ʶʱʝʛʦ ʣʠʮʘ 

ʋ ʯʠʪʘʪʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʚ ʧʦ-

ʥʠʤʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ, 

ʝʩʣʠ ʥʝʷʩʥʦ,  ʢʘʢʦʝ ʜʝʡʩʪʚʫ-

ʶʱʝʝ ʣʠʮʦ ʦʪʚʝʯʘʝʪ ʟʘ ʚʳ-

ʧʦʣʥʝʥʠʝ ʰʘʛʘ ʩʮʝʥʘʨʠʷ, ʠ 

ʯʪʦ ʦʥʦ ʜʝʣʘʝʪ ʜʣʷ ʝʛʦ ʟʘ-

ʚʝʨʰʝʥʠʷ 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʢʘʞʜʦʛʦ ʯʝʪʢʦ 

ʫʢʘʟʳʚʘʡʪʝ, ʢʘʢʦʝ ʜʝʡʩʪʚʫʶ-

ʱʝʝ ʣʠʮʦ ʚʳʧʦʣʥʷʝʪ ʜʝʡʩʪʚʠʝ, 

ʠ ʯʪʦ ʦʥʦ ʧʦʣʫʯʘʝʪ ʧʦ ʝʛʦ ʟʘ-

ʚʝʨʰʝʥʠʠ 

ʇʨʦʜʚʠʞʝʥʠʝ 

ʚʧʝʨʝʜ 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʨʝ-

ʰʠʪʴ, ʢʘʢ ʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʚʢʣʶʯʠʪʴ ʚ ʢʘʞʜʳʡ ʰʘʛ. 

ʉʣʠʰʢʦʤ ʤʥʦʛʦ ʜʝʪʘʣʝʡ ʜʝ-

ʣʘʝʪ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʣʠʥʥʳʤ ʠ ʪʨʫʜʥʳʤ ʜʣʷ ʯʪʝ-

ʥʠʷ 

ʀʩʢʣʶʯʘʡʪʝ ʠʣʠ ʦʙʲʝʜʠʥʷʡʪʝ 

ʰʘʛʠ, ʢʦʪʦʨʳʝ ʥʝ ʦʟʥʘʯʘʶʪ 

ʥʠʢʘʢʦʛʦ ʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ ʜʣʷ 

ʜʝʡʩʪʚʫʶ ʝɦʛʦ ʣʠʮʘ. ʋʧʨʦ-

ʱʘʡʪʝ ʬʨʘʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪ-

ʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʷ ʦʪ 

ɼʚʠʞʝʥʠʷ ʚʧʝʨʝʜ 

ʅʝʡʪʨʘʣʴ-

ʥʦʩʪʴ ʢ ʪʝʭʥʦ-

ʣʦʛʠʠ 

ɺʢʣʶʯʝʥʠʝ    ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʜʝ-

ʪʘʣʝʡ ʨʝʘʣʠʟʘʮʠʠ ʚ ʦʧʠʩʘʥʠʝ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʠ ʟʘ-

ʆʧʠʩʘʥʠʝ ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ 

ʥʝʡʪʨʘʣʴʥʳʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʪʝʭʥʦʣʦʛʠʠ 
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ʪʨʫʜʥʷʝʪ ʧʦʥʠʤʘʥʠʝ ʝʛʦ ʮʝʣʠ 

 

 

ʉʚʷʟʠ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʆʙʱʝʝ ʧʦʚʝ-

ʜʝʥʠʝ 

ʆʧʠʩʘʥʠʝ     ʦʜʠʥʘʢʦʚʳʭ ʰʘ-

ʛʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪ 

ʣʠʰʥʝʝ ʚʨʝʤʷ ʠ ʟʘʪʨʫʜʥʷʝʪ 

ʧʦʥʠʤʘʥʠʝ ʦʙʱʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ 

ɺʳʨʘʞʘʡʪʝ ʦʙʱʠʝ ʜʝʡʩʪʚʠʷ ʚ 

ʚʠʜʝ çʚʢʣʶʯʘʝʤʳʭè ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʝʨʝʤʝʱʝʥʠʝ 

ʘʣʪɹʝʨʥʘʪʠʚ 

ɼʣʠʥʥʳʝ  ʠʣʠ  ʩʣʦʞʥʳʝ ʦʧʠ-

ʩʘʥʠʷ     ʘʣʪɹʝʨʥʘʪʠʚ ʤʦʛʫʪ 

ʟʘʥʷʪʴ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦ-

ʞʝʥʠʝ ʠ ʧʦʢʘʟʘʪɹʩʷ  ʙʦʣʝʝ   

ʚʘʞʥʳʤʠ, ʯʝʤ ʦʥʠ ʟʘʩʣʫʞʠ-

ʚʘʶʪ 

ʈʘʩʩʤʦʪʨʠʪʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳ-

ʜʝʣʝʥʠʷ ʩʣʦʞʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ 

ʚ ʦʪʜʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ 

ɸʙʩʪʨʘʢʮʠʷ ʇʦʧʳʪʢʘ ʦʧʠʩʘʪʴ ʚ ʦʜʥʦʤ ʚʘ-

ʨʠʘʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʚʝ 

ʠʣʠ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʭ ʘʣʴʪʝʨ-

ʥʘʪʠʚ, ʥʠ ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʥʝ 

ʚ̫ʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ, 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʙʣʝʤʘʤ 

ʉʦʟʜʘʡʪʝ ʦʙʦʙʱʝʥʥʳʡ ʘʙ-

ʩʪʨʘʢʪʥʳʡ ʚʘʨʠʘʥʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʤʝʩʪʠʪʝ ʢʘʞ-

ʜʳʡ ʦʪʜʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʮʝʥʘ-

ʨʠʷ, ʫʪʦʯʥʷʶʱʠʡ ʘʙʩʪʨʘʢʮʠʶ, 

ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʚʘʨʠ-

ʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʄʦʜʠʬʠʢʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʋʜʘʣʝʥʠʝ ʠʟ-

ʣʠhʝʩʪʚ 

ʏʨʝʟʤʝʨʥʦ ʜʣʠʥʥʳʡ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʦʤʦʟʜʦʢ ʠ 

ʪʨʫʜʝʥ ʜʣʷ ʨʘʙʦʪʳ, ʫʚʦʜʠʪ ʚ 

ʩʪʦʨʦʥʫ ʚʥʠʤʘʥʠʝ ʧʦʣʴʟʦʚʘ-

ʇʝʨʝʤʝʩʪʠʪʝ ʜʣʠʥʥʳʡ, ʛʨʦ-

ʤʦʟʜʢʠʡ ʬʨʘʛʤʝʥʪ ʠʣʠ ʩʣʠʰ-

ʢʦʤ ʩʣʦʞʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʚ ʦʪ-

ʜʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘ-
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ʪʝʣʝʡ 

 

 

ʥʠʷ 

ʆʙʲʝʜʠʥʝʥʠʝ 

ʬʨʘʛʤʝʥʪʦʚ 

ɺʘʨʠʘʥʪʳ     ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʧʠʩʳʚʘʶʱʠʝ ʦʯʝʥʴ ʤʘʣʝʥʴ-

ʢʠʝ ʠʣʠ ʠʟʦʣʠʨʦʚʘʥʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʧʦʚʝʜʝʥʠʷ, ʥʝ 

ʚʳʨʘʞʘʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʫʩʣʫʛ, ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤʦʡ (ʊʨʘʥ-

ʟʘʢʮʠʠ, ʟʥʘʯʠʤʳʝ ʜʣʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ) 

ʆʙʲʝʜʠʥʷʡʪʝ ʥʝʙʦʣʴʰʠʝ ʚʟʘʠ-

ʤʦʩʚʷʟʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʬʨʘʛʤʝʥʪʳ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʚʘ-

ʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʚʷʟʘʥ-

ʥʳʝ ʦʙɦ ʝʡ ʮʝʣʴʶ 

ʋʜʘʣʝʥʠʝ 

ʣʠʰʥʠʭ ʚʘʨʠ-

ʘʥʪʦʚ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ 

ɺʘʨʠʘʥʪʳ     ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʳ, ʦʪʚʣʝʢʘʶʪ ʚʥʠʤʘʥʠʝ 

ʠ ʟʘʪʨʫʜʥʷʶʪ ʧʦʥʠʤʘʥʠʝ ʩʠ-

ʩʪʝʤ  r

ʋʜʘʣʠʪʝ ʚʘʨʠʘʥʪʳ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʜʘʶʪ 

ʥʠʯʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʜʣʷ ʩʠ-

ʩʪʝʤʳ ʠʣʠ ʚʳʧʘʣʠ ʠʟ ʪʝʢʫɦ ʝʛʦ 

ʘʢʪʠʚʥʦʛʦ ʩʧʠʩʢʘ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʟɹʦʚʘʥʠʷ 

 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʝʟʫʩʣʦʚʥʦ, ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʚʨrʘʞʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

¶ ʠʭ ʦʧʠʩʘʥʠʷ ʩʣʠʰʢʦʤ ʧʦʜʨʦʙʥʳ. ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ ʟʘʯʘʩʪʫʶ ʞʝ-

ʣʘʶʪ ʚʠʜʝʪʴ ʣʠʰʴ ʢʨʘʪʢʠʡ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ; 

¶ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʣʝʛʯʝ ʚʳʨʘʟʠʪʴ ʚ ʢʨʘʪʢʦʡ ʬʦʨʤʝ ʙʝʟ 

ʧʨʠʚʷʟʢʠ ʢ ʠʤʝʥʘʤ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʟɹʦʚʘʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʤʠʤʦ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ ʤʦʞ-

ʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʝʝ ʩʚʦʡʩʪʚʘ (system features), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʚʳʩʦʢʦ-

ʫʨʦʚʥʝʚʳʝ, ʢʨʘʪʢʠʝ ʫʪʚʝʨʞʜʝʥʠʷ. ɹʦʣʝʝ ʩʪʨʦʛʦ ʚ ʢʦʥʪʝʢʩʪʝ Rational Unified 

Process ʩʠʩʪʝʤʥʦʝ ʩʚʦʡʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʥʘʙʣʶʜʘʝʤʘʷ ʠʟʚʥʝ ʠ ʦʙʝʩʧʝʯʠ-
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ʚʘʝʤʘʷ ʩʠʩʪʝʤʦʡ ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʦʪ-

ʨʝʙʥʦʩʪʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘè. ʉʚʦʡʩʪʚʦ ʤʦʞʥʦ ʦʙʣʝʯʴ ʚ ʩʣʝʜʫʶʱʫʶ 

ʣʠʥʛʚʠʩʪʠʯʝʩʢʫʶ ʬʦʨʤʫ: ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ çʩʚʦʡʩʪʚʦ Xè. 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʚ ʪʝʭʥʦʣʦʛʠʠ Rational Unified Process ʥʝ ʪʨʝʙʫʝʪ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʦ-

ʟʜʘʝʪʩʷ ʇʆ, ʦʜʥʘʢʦ ʥʘʣʠʯʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʧʦʩʪʨʦʝʥʠʝ 

ʩʠʩʪʝʤʥʦʡ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʢ 

ʥʘʯʘʣʴʥʦʡ ʚʝʨʩʠʠ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʨʘʚʠʣʘ. 

¶ ɼʣʷ ʢʘʞʜʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ ʚ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʚ ʧʝʨʩʧʝʢ-

ʪʠʚʝ ʩʪʘʥʝʪ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʚ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʩʦʟʜʘʝʪʩʷ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʩ ʪʘʢʠʤ ʞʝ ʥʘʠʤʝʥʦʚʘʥʠʝʤ. ɺ ʩʦʩʪʘʚ 

ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʚʢʣʶʯʘʶʪʩʷ ʪʘʢʞʝ ʚʥʝʰʥʠʝ ʩʠʩʪʝʤʳ, ʠʛʨʘʶʱʠʝ ʚ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʧʘʩʩʠʚʥʫʶ ʨʦʣʴ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. 

¶ ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʜʘʥʥʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʩʦʟʜʘʁ ʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʧʦʣʥʠʪʝʣʷ (ʚ ʧʨʦ-

ʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʠʩʧʦʣʥʠʪʝʣʷ ʩʦʟʜʘʝʪʩʷ ʚʘʨʠʘʥʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʨʝʘʣʠʟʫʶʱʠʡ ʜʘʥʥʫʶ ʦʧʝʨʘʮʠʶ ʚ ʩʠʩʪʝʤʝ). 

ʊʘʢʘʷ ʥʘʯʘʣʴʥʘʷ ʚʝʨʩʠʷ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ, 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʠʩʧʦʣʥʠʪʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɽʩʣʠ 

ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤʠ ʙʫʜʫʪ ʩʪʘʥʦʚʠʪʴʩʷ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʪʦ ʤʦʜʝʣʴ ʚʘʨʠ-

ʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʧʨʘʚʠʣ ʙʫʜʝʪ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʧʨʠ-

ʤʝʨʝ. 
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3.4.2. 

ʇʈʀʄɽʈ ʉʇɽʎʀʌʀʂɸʎʀʀ ʊʈɽɹʆɺɸʅʀʁ 

ʂ ʇʈʆɻʈɸʄʄʅʆʄʋ ʆɹɽʉʇɽʏɽʅʀʖ 

 

ɺ ʜʘʥʥʦʤ ʧʦʜʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ 

ʨʝʛʠʩʪʨʘʮʠʠ ʜʣʷ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʢʦʪʦʨʦʛʦ ʦʧʠʩʘʥʘ ʚ ʧʦʜ-

ʨʘʟʜ. 3.3.2. 

ʋʪʦʯʥʝʥʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʜʣʷ ʩʠʩʪʝʤʳ 

ʇʝʨʝʜ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʣʫʞʙʳ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʪʘʚʠʪʩʷ ʟʘ-

ʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʥʘ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʧʣʘʪʥʳʝ ʢʫʨʩʳ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʩʪʫʜʝʥʪʘʤ ʨʝʛʠʩʪʨʠ-

ʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʚʦʠ ʪʘʙʝʣʠ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʨʦʬʝʩʩʦʨʘ 

ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ, ʯʪʦʙʳ ʫʢʘʟʘʪʴ ʢʫʨʩʳ, ʢʦʪʦʨʳʝ ʦʥʠ ʙʫʜʫʪ ʯʠ-

ʪʘʪʴ, ʠ ʧʨʦʩʪʘʚʠʪʴ ʦʮʝʥʢʠ ʟʘ ʢʫʨʩʳ. 

ʀʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʩʨʝʜʩʪʚ ʫʥʠʚʝʨʩʠʪʝʪ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʟʘʤʝʥʠʪʴ ʚʩʶ ʩʫʱʝ-

ʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ. ʆʩʪʘʝʪʩʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʧʨʝʞʥʝʤ ʚʠʜʝ ʙʘʟʘ ʜʘʥʥʳʭ, 

ʩʦʜʝʨʞʘʱʘʷ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʫʨʩʘʭ (ʢʘʪʘʣʦʛ ʢʫʨʩʦʚ). ʕʪʘ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪʩʷ ʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ. ʅʦʚʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʩ ʩʫʱʝʩʪʚʫʶ-

ʱʝʡ ɹɼ ʚ ʨʝʞʠʤʝ ʜʦʩʪʫʧʘ, ʙʝʟ ʦʙʥʦʚʣʝʥʠʷ. 

ɺ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʩʝʤʝʩʪʨʘ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʟʘʧʨʦʩʠʪʴ ʢʘʪʘʣʦʛ ʢʫʨʩʦʚ, ʩʦ-

ʜʝʨʞʘʱʠʡ ʩʧʠʩʦʢ ʢʫʨʩʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ ʜʘʥʥʦʤ ʩʝʤʝʩʪʨʝ. ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʢʘʞʜʦʤ ʢʫʨʩʝ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʠʤʷ ʧʨʦʬʝʩʩʦʨʘ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʘʬʝʜʨʳ ʠ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ (ʧʨʦʩʣʫʰʘʥʥʳʤ ʢʫʨʩʘʤ). 

11ʦʚʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʩʪʫʜʝʥʪʘʤ ʚʳʙʠʨʘʪʴ 4 ʢʫʨʩʘ ʠ ʧʨʝʜʩʪʦʷ-

ʱʝʤ ʩʝʤʝʩʪʨʝ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʵʪʦʤʫ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʫʢʘʟʘʪʴ 2 ʘʣʴʪʝʨ-

ʥʘʪʠʚʥʳʭ ʢʫʨʩʘ ʥʘ ʪʦʪ ʩʣʫʯʘʡ, ʝʩʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʚʳʙʨʘʥʥʳʭ ʠʤ ʢʫʨʩʦʚ ʦʢʘ-

ʞʝʪʩʷ ʫʞʝ ʟʘʧʦʣʥʝʥʥʳʤ ʠʣʠ ʦʪʤʝʥʝʥʥʳʤ. ʅʘ ʢʘʞʜʳʡ ʢʫʨʩ ʤʦʞʝʪ ʟʘʧʠʩʘʪʴʩʷ ʥʝ 

ʙʦʣʝʝ 10 ʠ ʥʝ ʤʝʥʝʝ 3 ʩʪʫʜʝʥʪʦʚ (ʝʩʣʠ ʤʝʥʝʝ 3, ʪʦ ʢʫʨʩ ʙʫʜʝʪ ʦʪʤʝʥʝʥ). ɺ ʢʘʞ-
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ʜʦʤ ʩʝʤʝʩʪʨʝ ʩʫʱʝʩʪʚʫʝʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʩʚʦʠ 

ʧʣʘʥʳ (ʜʦʙʘʚʠʪʴ ʠʣʠ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʳʙʨʘʥʥʳʭ ʢʫʨʩʦʚ). ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʮʝʩʩ 

ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʢʦʪʦʨʦʛʦ ʩʪʫʜʝʥʪʘ ʟʘʚʝʨʰʝʥ, ʩʠʩʪʝʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʧʨʘʚʣʷʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʩʯʝʪʥʫʶ ʩʠʩʪʝʤʫ, ʯʪʦʙʳ ʩʪʫʜʝʥʪ ʤʦʛ ʚʥʝʩʪʠ ʧʣʘʪʫ ʟʘ ʩʝʤʝʩʪʨ. 

ɽʩʣʠ ʢʫʨʩ ʦʢʘʞʝʪʩʷ ʟʘʧʦʣʥʝʥʥʳʤ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʠʩʪʨʘʮʠʠ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ 

ʠʟʚʝʱʝʥ ʦʙ ʵʪʦʤ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʣʠʯʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ. 

ɺ ʢʦʥʮʝ ʩʝʤʝʩʪʨʘ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ 

ʩʚʦʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʝʣʝʡ ʫʩʧʝʚʘʝʤʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʘʷ, ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʆʙʝʩʧʝʯʠʚʘʪʴ, ʝʝ ʟʘʱʠʪʫ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥ-

ʥʦʛʦ ʜʦʩʪʫʧʘ. 

ɻʣʦʩʩʘʨʠʡ ʧʨʦʝʢʪʘ 

ʆʧʠʩʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

ʊʝʨʤʠʥ ɿʥʘʯʝʥʠʝ 

ʂʫʨʩ ʋʯʝʙʥʳʡ ʢʫʨʩ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʫʥʠʚʝʨʩʠʪʝʪʦʤ 

ʂʦʥʢʨʝʪʥʳʡ ʢʫʨʩ 

ʂʦʥʢʨʝʪʥʦʝ ʯʪʝʥʠʝ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʝ-

ʤʝʩʪʨʝ (ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʫʨʩ ʤʦʞʝʪ ʚʝʩʪʠʩʴ ʚ ʥʝʩʢʦʣʴ-

ʢʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʝʩʩʠʷʭ). ɺʢʣʶʯʘʝʪ ʪʦʯʥʳʝ ʜʥʠ 

ʥʝʜʝʣʠ ʠ ʚʨʝʤʷ.  

ʂʘʪʘʣʦʛ ʢʫʨʩʦʚ 

ʇʦʣʥʳʡ ʢʘʪʘʣʦʛ ʚʩʝʭ ʢʫʨʩʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʤ 

ʈʘʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʧʣʘʪʝ ʟʘ ʢʫʨʩʳ. 

ʆʮʝʥʢʘ ʆʮʝʥʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʩʪʫʜʝʥʪʦʤ ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʢʫʨʩ 

ʇʨʦʬʝʩʩʦʨ ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʫʥʠʚʝʨʩʠʪʝʪʘ.  

ʊʘʙʝʣʴ ʫʩʧʝʚʘʝʤʦ-

ʩʪʠ 

ɺʩʝ ʦʮʝʥʢʠ ʟʘ ʚʩʝ ʢʫʨʩʳ, ʧʦʣʫʯʝʥʥʳʝ ʩʪʫʜʝʥʪʦʤ ʚ 

ʜʘʥʥʦʤ ʩʝʤʝʩʪʨʝ.  

ʉʧʠʩʦʢ ʢʫʨʩʘ 

ʉʧʠʩʦʢ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ, ʟʘʧʠʩʘʚʰʠʭʩʷ ʥʘ ʢʦʥʢʨʝʪʥʳʡ 

ʢʫʨʩ. 

ʉʪʫʜʝʥʪ ʃʠʯʥʦʩʪʴ, ʧʨʦʭʦʜʷʱʘʷ ʦʙʫʯʝʥʠʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ. 

ʋʯʝʙʥʳʡ ʛʨʘʬʠʢ ʂʫʨʩʳ, ʚʳʙʨʘʥʥʳʝ ʩʪʫʜʝʥʪʦʤ ʚ ʪʝʢʫʱʝʤ ʩʝʤʝʩʪʨʝ. 



 312 

¶ ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. 

¶ ɽʩʣʠ ʢʦʥʢʨʝʪʥʳʡ ʢʫʨʩ ʦʢʘʟʳʚʘʝʪʩʷ ʟʘʧʦʣʥʝʥʥʳʤ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʪʫ-

ʜʝʥʪ ʬʦʨʤʠʨʫʝʪ ʩʚʦʡ ʫʯʝʙʥʳʡ ʛʨʘʬʠʢ, ʚʢʣʶʯʘʶʱʠʡ ʜʘʥʥʳʡ ʢʫʨʩ, ʪʦ ʩʠ-

ʩʪʝʤʘ ʜʦʣʞʥʘ ʠʟʚʝʩʪʠʪʴ ʝʛʦ ʦʙ ʵʪʦʤ. 

ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

¶ ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ ʙʳʪʴ Windows-ʩʦʚʤʝʩʪʠʤʳʤ. 

ʅʘʜʝʞʥʦʩʪʴ. 

¶ ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ 24 ʯʘʩʘ 

ʚ ʜʝʥʴ 7 ʜʥʝʡ ʚ ʥʝʜʝʣʶ, ʚʨʝʤʷ ʧʨʦʩʪʦʷ ð ʥʝ ʙʦʣʝʝ 10%. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

¶ ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦ 2000 ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʩ ʮʝʥ-

ʪʨʘʣʴʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʜʦ 500 ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʨʘʙʦʪʘʶʱʠʭ ʩ ʣʦʢʘʣʴʥʳʤʠ ʩʝʨʚʝʨʘʤʠ. 

ɹʝʟʦʧʘʩʥʦʩʪʴ. 

¶ ʉʠʩʪʝʤʘ ʥʝ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʩʪʫʜʝʥʪʘʤ ʠʟʤʝʥʷʪʴ ʣʶʙʳʝ ʫʯʝʙʥʳʝ ʛʨʘ-

ʬʠʢʠ, ʢʨʦʤʝ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ, ʘ ʪʘʢʞʝ ʥʝ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʧʨʦʬʝʩʩʦ-

ʨʘʤ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʢʫʨʩʳ, ʚʳʙʨʘʥʥʳʝ ʜʨʫʛʠʤʠ ʧʨʦʬʝʩʩʦ-

ʨʘʤʠ. 

¶ ʊʦʣʴʢʦ ʧʨʦʬʝʩʩʦʨʘ ʠʤʝʶʪ ʧʨʘʚʦ ʩʪʘʚʠʪʴ ʩʪʫʜʝʥʪʘʤ ʦʮʝʥʢʠ. 

¶ ʊʦʣʴʢʦ ʨʝʛʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʣʶʙʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʫʜʝʥʪʘʭ. 

ʇʨʦʝʢʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

¶ ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩ- 

ʪʝʤʦʡ ʢʘʪʘʣʦʛʘ ʢʫʨʩʦʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʡ ʥʘ ʦʩʥʦʚʝ ʨʝʣʷ- 

ʮʠʦʥʥʦʡ ʉʋɹɼ. 

ʉʦʟʜʘʥʠʝ ʥʘʯʘʣʴʥʦʡ ʚʝʨʩʠʠ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ɼʝʡʩʪʚʫʶɦ ʠʝ ʣʠʮʘ: 

¶ ʈʝʛʠʩʪʨʘʪʦʨ ð ʬʦʨʤʠʨʫʝʪ ʫʯʝʙʥʳʡ ʧʣʘʥ ʠ ʢʘʪʘʣʦʛ ʢʫʨʩʦʚ, ʟʘʧʠʩʚrʘʝʪ 

ʩʪʫʜʝʥʪʦʚ ʥʘ ʢʫʨʩʳ, ʚʝʜʝʪ ʚʩʝ ʜʘʥʥʳʝ ʦ ʢʫʨʩʘʭ, ʧʨʦʬʝʩʩʦʨʘʭ, ʫʩʧʝʚʘʝʤʦ-

ʩʪʠ ʠ ʩʪʫʜʝʥʪʘʭ. 

¶ ʈʘʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ð ʧʦʣʫʯʘʝʪ ʦʪ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʧʣʘ-
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ʪʝ ʟʘ ʢʫʨʩʳ. 

¶ ʂʘʪʘʣʦʛ ʢʫʨʩʦʚ ð ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʫʨʩʘʭ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ, ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠ-

ʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

¶ ɺʦʡʪʠ ʚ ʩʠʩʪʝʤʫ; 

¶ ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʪʫʜʝʥʪʘ ʥʘ ʢʫʨʩʳ; 

¶ ɺʳʚʝʩʪʠ ʪʘʙʝʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ; 

¶ ʅʘʟʥʘʯʠʪʴ ʢʫʨʩʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ; 

¶ ʇʨʦʩʪʘʚʠʪʴ ʦʮʝʥʢʠ; 

¶ ɺʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʬʝʩʩʦʨʘʭ; 

¶ ɺʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʫʜʝʥʪʘʭ; 

¶ ɿʘʢʨʳʪʴ ʨʝʛʠʩʪʨʘʮʠʶ. 

ʅʘʯʘʣʴʥʘʷ ʚʝʨʩʠʷ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 

3.19. 
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ʈʠʩ. 3.19. ʅʘʯʘʣʴʥʘʷ ʚʝʨʩʠʷ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʄʦʜʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ ʚ ʩʦʩʪʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ ʚʚʝ-

ʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʦʬʝʩʩʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʦʧʠʩʘʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʠ ʚʘʨʠʘʥ-

ʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ ʜʠʘʛʨʘʤʤʳ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.20. 
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ʈʠʩ. 3.20. ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ 

ʨʝʛʠʩʪʨʘʮʠʠ 

 

ʇʦʩʢʦʣʴʢʫ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ ʧʦʣʥʦʩʪʴʶ ʦʜʠʥʘʢʦʚ ʜʣʷ ʨʝʛʠʩʪʨʘʪʦʨʘ, ʩʪʫʜʝʥʪʘ ʠ 

ʧʨʦʬʝʩʩʦʨʘ, ʠʭ ʧʦʚʝʜʝʥʠʝ ʤʦʞʥʦ ʦʙʦʙʱʠʪʴ ʠ ʚʚʝʩʪʠ ʥʦʚʦʝ ʜʝʡʩʪʚʫʶʱʝʝ 

çʇʦʣʴʟʦʚʘʪʝʣʴè (ʩʫʧʝʨʪʠʧ) ʩ ʦʙʱʠʤ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɺʦʡʪʠ ʚ ʩʠʩʪʝ-

ʤʫè, ʧʦʜʪʠʧʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʈʝʛʠʩʪʨʘʪʦʨ, ʉʪʫʜʝʥʪ ʠ ʇʨʦʬʝʩʩʦʨ. 

ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ: 

¶ ʉʪʫʜʝʥʪ ð ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘ ʢʫʨʩʳ ʠ ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʪʘʙʝʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ. 

¶ ʇʨʦʬʝʩʩʦʨ - ʚʳʙʠʨʘʝʪ ʢʫʨʩʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠ ʩʪʘʚʠʪ ʦʮʝʥʢʠ. 

¶ ʈʝʛʠʩʪʨʘʪʦʨ ð ʬʦʨʤʠʨʫʝʪ ʫʯʝʙʥʳʡ ʧʣʘʥ ʠ ʢʘʪʘʣʦʛ ʢʫʨʩʦʚ, ʚʝʜʝʪ ʚʩʝ ʜʘʥ-

ʥʳʝ ʦ ʢʫʨʩʘʭ, ʧʨʦʬʝʩʩʦʨʘʭ ʠ ʩʪʫʜʝʥʪʘʭ. 

¶ ʈʘʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ð ʧʦʣʫʯʘʝʪ ʦʪʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʧʣʘʪʝ 
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ʟʘ ʢʫʨʩʳ. 

¶ ʂʘʪʘʣʦʛ ʢʫʨʩʦʚ ð ʙʘʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʫʨʩʘʭ. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

¶ ɺʦʡʪʠ ʚ ʩʠʩʪʝʤʫ; 

¶ ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳ; 

¶ ʇʨʦʩʤʦʪʨʝʪʴ ʪʘʙʝʣʴ ʫʩʧʝʚʘʝʤʦʩʪʠ; , 

¶ ɺʳʙʨʘʪʴ ʢʫʨʩʳ ʜʣʷ ʧʨʝʧʦʜʘʚʘʥʠʷ; 

¶ ʇʨʦʩʪʘʚʠʪʴ ʦʮʝʥʢʠ; 

¶ ɺʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʦʬʝʩʩʦʨʘʭ; 

¶ ɺʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʫʜʝʥʪʘʭ; 

¶ ɿʘʢʨʳʪʴ ʨʝʛʠʩʪʨʘʮʠʶ. 

ʇʨʠʤʝʨʳ ʩʧʝʮʠʬʠʢʘʮʠʡ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɺʦʡʪʠ ʚ ʩʠʩʪʝʤʫè. 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʳʚʘʝʪ ʚʭʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʠʩʪʝʤʫ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʢʫʨʩʦʚ. 

ʆʩʥʦʚʥʦʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʢʦʛʜʘ ʧʦʣʟɹʦʚʘʪʝʣʴ 

ʭʦʯʝʪ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ ʨʝʛʠʩʪʨʘʮʠʠ ʢʫʨʩʦʚ.     

1. ʉʠʩʪʝʤʘ ʟʘʧʨʘʰʠʚʘʝʪ ʠʤʷ ʧʦʣʟɹʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ. 

2. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʚʦʜʠʪ ʠʤʷ ʠ ʧʘʨʦʣʴ. 

3. ʉʠʩʪʝʤʘ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʤʷ ʠ ʧʘʨʦʣʴ, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʳʚʘʝʪʩʷ ʜʦʩʪʫʧ ʚ ʩʠ-

ʩʪʝʤʫ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʪʦʢʠ.    

ʅʝʧʨʘʚʠʣʴʥʦʝ ʠʤʷ/ʧʘʨʦʣʴ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʦʙʥʘʨʫʞʠʪʩʷ, ʯʪʦ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʚʚʝʣ ʥʝʧʨʘʚʠʣʴʥʦʝ ʠʤʷ ʠ/ʠʣʠ ʧʘʨʦʣʴ, ʩʠʩʪʝʤʘ ʚʳʚʦʜʠʪ ʩʦʦʙʱʝʥʠʝ ʦʙ 

ʦʰʠʙʢʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ ʢ ʥʘʯʘʣʫ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʠʣʠ ʦʪʢʘ-

ʟʘʪʴʩʷ ʦʪ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ, ʧʨʠ ʵʪʦʤ ʚʳʧʦʣʥʝʥʠʝ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘ-

ʚʝʨʰʘʝʪʩʷ. 
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ʇʨʝʜʫʩʣʦʚʠʷ. 

ʆʪʩʫʪʩʪʚʫʶʪ. 

ʇʦʩʪʫʩʣʦʚʠʷ. 

ɽʩʣʠ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥ ʫʩʧʝʰʥʦ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʭʦʜʠʪ ʚ ʩʠ-

ʩʪʝʤʫ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè: 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʫʨʩʳ ʚ ʪʝʢʫʱʝʤ ʩʝʤʝʩʪʨʝ. ʉʪʫʜʝʥʪ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʚʳʙʦʨ 

(ʦʙʥʦʚʠʪʴ ʠʣʠ ʫʜʘʣʠʪʴ ʢʫʨʩʳ), ʝʩʣʠ ʠʟʤʝʥʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʝ 

ʚʨʝʤʷ ʚ ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ. ʉʠʩʪʝʤʘ ʢʘʪʘʣʦʛʘ ʢʫʨʩʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʧʠʩʦʢ ʚʩʝʭ 

ʢʦʥʢʨʝʪʥʳʭ ʢʫʨʩʦʚ ʪʝʢʫʱʝʛʦ ʩʝʤʝʩʪʨʘ. 

ʆʩʥʦʚʥʦʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʢʦʛʜʘ ʩʪʫʜʝʥʪ ʭʦʯʝʪ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʫʨʩʳ ʠʣʠ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʛʨʘʬʠʢ ʢʫʨʩʦʚ. 

1. ʉʠʩʪʝʤʘ ʟʘʧʨʘʰʠʚʘʝʪ ʪʨʝʙʫʝʤʦʝ ʜʝʡʩʪʚʠʝ (ʩʦʟʜʘʪʴ ʛʨʘʬʠʢ, ʦʙʥʦʚʠʪʴ ʛʨʘ-

ʬʠʢ, ʫʜʘʣʠʪʴ ʛʨʘʬʠʢ). 

2. ʂʦʛʜʘ ʩʪʫʜʝʥʪ ʫʢʘʟʳʚʘʝʪ ʜʝʡʩʪʚʠʝ, ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʠʥ ʠʟ ʧʦʜʯʠʥʝʥʥʳʭ 

ʧʦʪʦʢʦʚ (ʩʦʟʜʘʪʴ, ʦʙʥʦʚʠʪʴ, ʫʜʘʣʠʪʴ ʠʣʠ ʧʨʠʥʷʪʴ ʛʨʘʬʠʢ). 

ʉʦʟʜʘʪʴ ʛʨʘʬʠʢ. 

1. ʉʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ ʧʦʠʩʢ ʚ ʢʘʪʘʣʦʛʝ ʜʦʩʪʫʧʥʳʭ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʫʨʩʦʚ ʠ 

ʚʳʚʦʜʠʪ ʠʭ ʩʧʠʩʦʢ. 

2. ʉʪʫʜʝʥʪ ʚʳʙʠʨʘʝʪ ʠʟ ʩʧʠʩʢʘ 4 ʦʩʥʦʚʥʳʭ ʢʫʨʩʘ ʠ 2 ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʢʫʨʩʘ. 

3. ʇʦʩʣʝ ʚʳʙʦʨʘ ʩʠʩʪʝʤʘ ʩʦʟʜʘʝʪ ʛʨʘʬʠʢ ʩʪʫʜʝʥʪʘ. 

4. ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʜʯʠʥʝʥʥʳʡ ʧʦʪʦʢ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè. 

ʆʙʥʦʚʠʪʴ ʛʨʘʬʠʢ. 

1. ʉʠʩʪʝʤʘ ʚʳʚʦʜʠʪ ʪʝʢʫʱʠʡ ʛʨʘʬʠʢ ʩʪʫʜʝʥʪʘ. 

2. ʉʠʩʪʝʤʘ ʚʳʧʦʣʥʷʝʪ ʧʦʠʩʢ ʚ ʢʘʪʘʣʦʛʝ ʜʦʩʪʫʧʥʳʭ ʧʨʝʜʣʘʛʘʝʤʳʭ ʢʫʨʩʦʚ ʠ 

ʚʳʚʦʜʠʪ ʠʭ ʩʧʠʩʦʢ. 

3. ʉʪʫʜʝʥʪ ʤʦʞʝʪ ʦʙʥʦʚʠʪʴ ʩʚʦʡ ʚʳʙʦʨ ʢʫʨʩʦʚ, ʫʜʘʣʷʷ ʠʣʠ ʜʦʙʘʚʣʷʷ ʧʨʝʜʣʘ-



 318 

ʛʘʝʤʳʝ ʢʫʨʩʳ. 

4. ʇʦʩʣʝ ʚʳʙʦʨʘ ʩʠʩʪʝʤʘ ʦʙʥʦʚʣʷʝʪ ʛʨʘʬʠʢ. 

5. ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʜʯʠʥʝʥʥʳʡ ʧʦʪʦʢ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè.  

ʋʜʘʣʠʪʴ ʛʨʘʬʠʢ. 

1. ʉʠʩʪʝʤʘ ʚʳʚʦʜʠʪ ʪʝʢʫʱʠʡ ʛʨʘʬʠʢ ʩʪʫʜʝʥʪʘ. 

2. ʉʠʩʪʝʤʘ ʟʘʧʨʘʰʠʚʘʝʪ ʫ ʩʪʫʜʝʥʪʘ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫʜʘʣʝʥʠʷ ʛʨʘʬʠʢʘ. 

3. ʉʪʫʜʝʥʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʜʘʣʝʥʠʝ. 

4. ʉʠʩʪʝʤʘ ʫʜʘʣʷʝʪ ʛʨʘʬʠʢ. ɽʩʣʠ ʛʨʘʬʠʢ ʚʢʣʶʯʘʝʪ ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʫʨʩʳ, ʥʘ 

ʢʦʪʦʨʳʝ ʟʘʧʠʩʘʣʩʷ ʩʪʫʜʝʥʪ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʫʜʘʣʝʥ ʠʟ ʩʧʠʩʢʦʚ ʵʪʠʭ ʢʫʨʩʦʚ. 

ʇʨʠʥʷʪʴ ʛʨʘʬʠʢ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ, ʥʦ ʝʱʝ ʥʝ çʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦè ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʢʫʨʩʘ ʚ ʛʨʘʬʠʢʝ ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʷʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʪʫʜʝʥʪʦʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ (ʧʨʦʭʦʞʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʫʨʩʦʚ), ʬʘʢʪ ʦʪʢʨʳʪʠʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ 

ʢʫʨʩʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʬʣʠʢʪʦʚ ʛʨʘʬʠʢʘ. ɿʘʪʝʤ ʩʠʩʪʝʤʘ ʜʦʙʘʚʣʷʝʪ ʩʪʫʜʝʥʪʘ ʚ 

ʩʧʠʩʦʢ ʚʳʙʨʘʥʥʦʛʦ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʫʨʩʘ. ʂʫʨʩ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʛʨʘʬʠʢʝ ʠ ʛʨʘʬʠʢ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʩʠʩʪʝʤʝ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʪʦʢʠ. 

ʉʦʭʨʘʥʠʪʴ ʛʨʘʬʠʢ. 

ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʚʤʝʩʪʦ ʧʨʠʥʷʪʠʷ ʛʨʘʬʠʢʘ ʩʦʭʨʘʥʠʪʴ ʝʛʦ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʰʘʛ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʡ: 

1. çʅʝʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝè ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʫʨʩʳ ʧʦʤʝʯʘʶʪʩʷ ʚ ʛʨʘʬʠʢʝ ʢʘʢ 

çʚrʙʨʘʥʥʳʝè. 

2. ɻʨʘʬʠʢ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʩʠʩʪʝʤʝ. 

ʅʝ ʚʳʧʦʣʥʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʫʨʩ ʟʘʧʦʣʥʝʥ ʠʣʠ ʠʤʝʶʪ ʤʝ-

ʩʪʦ ʢʦʥʬʣʠʢʪʳ ʛʨʘʬʠʢʘ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʯʠʥʝʥʥʦʛʦ ʧʦʪʦʢʘ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè ʩʠʩʪʝ-

ʤʘ ʦʙʥʘʨʫʞʠʪ, ʯʪʦ ʩʪʫʜʝʥʪ ʥʝ ʚʳʧʦʣʥʠʣ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʪʨʝʙʦ-

ʚʘʥʠʷ ʠʣʠ ʚʳʙʨʘʥʥʳʡ ʠʤ ʧʨʝʜʣʘʛʘʝʤʳʡ ʢʫʨʩ ʟʘʧʦʣʥʝʥ, ʠʣʠ ʠʤʝʶʪ ʤʝʩʪʦ ʢʦʥ-

ʬʣʠʢʪʳ ʛʨʘʬʠʢʘ, ʪʦ ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. ʉʪʫʜʝʥʪ ʤʦʞʝʪ ʣʠʙʦ ʚʳ-

ʙʨʘʪʴ ʜʨʫʛʦʡ ʧʨʝʜʣʘʛʘʝʤʳʡ ʢʫʨʩ ʠ ʧʨʦʜʦʣʞʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʚʘʨʠʘʥʪʘ ʠʩ-
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ʧʦʣʴʟʦʚʘʥʠʷ, ʣʠʙʦ ʩʦʭʨʘʥʠʪʴ ʛʨʘʬʠʢ, ʣʠʙʦ ʦʪʤʝʥʠʪʴ ʦʧʝʨʘʮʠʶ, ʧʦʩʣʝ ʯʝʛʦ ʦʩ-

ʥʦʚʥʦʡ ʧʦʪʦʢ ʥʘʯʥʝʪʩʷ ʩ ʥʘʯʘʣʘ. 

ɻʨʘʬʠʢ ʥʝ ʥʘʡʜʝʥ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʯʠʥʝʥʥʳʭ ʧʦʪʦʢʦʚ çʆʙʥʦʚʠʪʴ ʛʨʘʬʠʢè ʠʣʠ 

çʋʜʘʣʠʪʴ ʛʨʘʬʠʢè ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʥʘʡʪʠ ʛʨʘʬʠʢ ʩʪʫʜʝʥʪʘ, ʪʦ ʚʳʜʘʝʪʩʷ ʩʦʦʙ-

ʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʪʫʜʝʥʪ ʧʦʜʪʚʝʨʜʠʪ ʵʪʦ ʩʦʦʙʱʝʥʠʝ, ʦʩʥʦʚʥʦʡ 

ʧʦʪʦʢ ʥʘʯʥʝʪʩʷ ʩ ʥʘʯʘʣʘ. 

ʉʠʩʪʝʤʘ ʢʘʪʘʣʦʛʘ ʢʫʨʩʦʚ ʥʝʜʦʩʪʫʧʥʘ. 

ɽʩʣʠ ʦʢʘʞʝʪʩʷ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʩ ʩʠʩʪʝʤʦʡ ʢʘʪʘʣʦʛʘ ʢʫʨ-

ʩʦʚ, ʪʦ ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʪʫʜʝʥʪ ʧʦʜʪʚʝʨʜʠʪ 

ʵʪʦ ʩʦʦʙʱʝʥʠʝ, ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʠʪʩʷ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʥʘ ʢʫʨʩʳ ʟʘʢʦʥʯʝʥʘ. 

ɽʩʣʠ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʢʘʞʝʪʩʷ, ʯʪʦ 

ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʪʝʢʫʱʠʡ ʩʝʤʝʩʪʨ ʟʘʢʦʥʯʝʥʘ, ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙɦ ʝʥʠʝ, ʠ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʠʪʩʷ. 

ʋʜʘʣʝʥʠʝ ʦʪʤʝʥʝʥʦ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʯʠʥʝʥʥʦʛʦ ʧʦʪʦʢʘ çʋʜʘʣʠʪʴ ʛʨʘʬʠʢè ʩʪʫ-

ʜʝʥʪ ʨʝʰʠʪ ʥʝ ʫʜʘʣʷʪʴ ʝʛʦ, ʫʜʘʣʝʥʠʝ ʦʪʤʝʥʷʝʪʩʷ, ʠ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʥʘʯʥʝʪʩʷ ʩ 

ʥʘʯʘʣʘ. 

ʇʨʝʜʫʩʣʦʚʠʷ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʫʜʝʥʪ ʜʦʣ-

ʞʝʥ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ. 

ʇʦʩʪʫʩʣʦʚʠʷ. 

ɽʩʣʠ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʠʪʩʷ ʫʩʧʝʰʥʦ, ʛʨʘʬʠʢ ʩʪʫʜʝʥʪʘ ʙʫʜʝʪ 

ʩʦʟʜʘʥ, ʦʙʥʦʚʣʝʥ ʠʣʠ ʫʜʘʣʝʥ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʥʝ ʠʟʤʝ-

ʥʠʪʩʷ.     

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘʢʨʳʪʴ ʨʝʛʠʩʪʨʘʮʠʶè. 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʘʪʦʨʫ ʟʘʢʨʳʚʘʪʴ ʧʨʦʮʝʩʩ 

ʨʝʛʠʩʪʨʘʮʠʠ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʢʫʨʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʟʘʧʠʩʘʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦ-
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ʣʠʯʝʩʪʚʘ ʩʪʫʜʝʥʪʦʚ (ʤʝʥʝʝ ʪʨʝʭ), ʦʪʤʝʥʷʶʪʩʷ. ɺ ʨʘʩʯʝʪʥʫʶ ʩʠʩʪʝʤʫ ʧʝʨʝʜʘʝʪʩʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʘʞʜʦʤ ʩʪʫʜʝʥʪʝ ʧʦ ʢʘʞʜʦʤʫ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʢʫʨʩʫ, ʯʪʦʙʳ ʩʪʫ-

ʜʝʥʪʳ ʤʦʛʣʠ ʚʥʝʩʪʠ ʦʧʣʘʪʫ ʟʘ ʢʫʨʩʳ. 

ʆʩʥʦʚʥʦʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ. 

ɼʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʢʦʛʜʘ ʨʝʛʠʩʪʨʘʪʦʨ 

ʟʘʧʨʘʰʠʚʘʝʪ ʧʨʝʢʨʘʱʝʥʠʝ ʨʝʛʠʩʪʨʘʮʠʠ. 

1. ʉʠʩʪʝʤʘ ʧʨʦʚʝʨʷʝʪ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʘ ʨʝʛʠʩʪʨʘʮʠʠ. ɽʩʣʠ ʨʝʛʠʩʪʨʘʮʠʷ 

ʝʱʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʚʳʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʠ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 

2. ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʢʫʨʩʘ ʩʠʩʪʝʤʘ ʧʨʦʚʝʨʷʝʪ, ʚʝʜʝʪ ʣʠ ʝʛʦ ʢʘʢʦʡ-

ʣʠʙʦ ʧʨʦʬʝʩʩʦʨ ʠ ʟʘʧʠʩʘʣʦʩʴ ʣʠ ʥʘ ʥʝʛʦ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʩʪʫʜʝʥʪʦʚ. ɽʩʣʠ ʵʪʠ 

ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ, ʩʠʩʪʝʤʘ ʬʠʢʩʠʨʫʝʪ ʧʨʝʜʣʘʛʘʝʤʳʡ ʢʫʨʩ ʚ ʢʘʞʜʦʤ ʛʨʘʬʠ-

ʢʝ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʜʘʥʥʳʡ ʢʫʨʩ. 

3. ɼʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʯʝʩʢʦʛʦ ʛʨʘʬʠʢʘ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʥʝʤ ʤʘʢʩʠ-

ʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʥʦʚʥʳʭ ʢʫʨʩʦʚ; ʝʩʣʠ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʩʠʩʪʝʤʘ ʧʳʪʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʢʫʨʩʘʤʠ ʠʟ ʩʧʠʩʢʘ ʜʘʥʥʦʛʦ ʛʨʘʬʠʢʘ. ɺʳʙʠʨʘʝʪʩʷ 

ʧʝʨʚʳʡ ʜʦʩʪʫʧʥʳʡ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʢʫʨʩ. ɽʩʣʠ ʪʘʢʠʭ ʢʫʨʩʦʚ ʥʝʪ, ʪʦ ʥʠʢʘʢʦʝ ʜʦ-

ʧʦʣʥʝʥʠʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

4. ʉʠʩʪʝʤʘ ʟʘʢʨʳʚʘʝʪ ʚʩʝ ʧʨʝʜʣʘʛʘʝʤʳʝ ʢʫʨʩʳ. ɽʩʣʠ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʧʨʝʜʣʘʛʘ-

ʝʤʦʤ ʢʫʨʩʝ ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʝʝ ʪʨʝʭ ʩʪʫʜʝʥʪʦʚ (ʩ ʫʯʝʪʦʤ ʜʦʙʘʚʣʝʥʠʡ, ʩʜʝʣʘʥʥʳʭ 

ʚ ʧ.ɿ), ʩʠʩʪʝʤʘ ʦʪʤʝʥʷʝʪ ʝʛʦ ʠ ʠʩʢʣʶʯʘʝʪ ʠʟ ʢʘʞʜʦʛʦ ʩʦʜʝʨʞʘʱʝʛʦ ʝʛʦ ʛʨʘʬʠʢʘ. 

5. ʉʠʩʪʝʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʣʘʪʫ ʟʘ ʦʙʫʯʝʥʠʝ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʚ ʪʝʢʫʱʝʤ 

ʩʝʤʝʩʪʨʝ ʠ ʥʘʧʨʘʚʣʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʩʯʝʪʥʫʶ ʩʠʩʪʝʤʫ. ʈʘʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʩʳʣʘʝʪ ʩʪʫʜʝʥʪʘʤ ʩʯʝʪʘ ʜʣʷ ʦʧʣʘʪʳ ʩ ʢʦʧʠʝʡ ʠʭ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʛʨʘʬʠʢʦʚ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʪʦʢʠ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʢʫʨʩ ʥʠʢʪʦ ʥʝ ʚʝʜʝʪ. 

ɽʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʯʪʦ ʥʝʢʦʪʦ-

ʨʳʡ ʢʫʨʩ ʥʝ ʚʝʜʝʪʩʷ ʥʠʢʘʢʠʤ ʧʨʦʬʝʩʩʦʨʦʤ, ʪʦ ʵʪʦʪ ʢʫʨʩ ʦʪʤʝʥʝ̫ʪʩʷ. ʉʠʩʪʝʤʘ 

ʠʩʢʣʶʯʘʝʪ ʜʘʥʥʳʡ ʢʫʨʩ ʠʟ ʢʘʞʜʦʛʦ ʩʦʜʝʨʞʘʱʝʛʦ ʝʛʦ ʛʨʘʬʠʢʘ. 

ʈʘʩʯʝʪʥʘʷ ʩʠʩʪʝʤʘ ʥʝʜʦʩʪʫʧʥʘ. 

ɽʩʣʠ ʥʝʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʩ ʨʘʩʯʝʪʥʦʡ ʩʠʩʪʝʤʦʡ, ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ 
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ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ ʚʥʦʚʴ ʧʦʧʳʪʘʝʪʩʷ ʩʚʷʟʘʪʴʩʷ ʩ ʥʝʡ. ʇʦʧʳʪʢʠ ʙʫʜʫʪ 

ʧʦʚʪʦʨʷʪʴʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʚʷʟʴ ʥʝ ʫʩʪʘʥʦʚʠʪʩʷ. 

ʇʨʝʜʫʩʣʦʚʠʷ. , 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʛʠʩʪʨʘʪʦʨ 

ʜʦʣʞʝʥ ʚʦʡʪʠ ʚ ʩʠʩʪʝʤʫ. 

ʇʦʩʪʫʩʣʦʚʠʷ. 

ɽʩʣʠ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʝʨʰʠʪʩʷ ʫʩʧʝʰʥʦ, ʨʝʛʠʩʪʨʘʮʠʷ ʟʘʢʨʳʚʘʝʪ-

ʩʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʥʝ ʠʟʤʝʥʠʪʩʷ. 

 

! ʉʣʝʜʫʝʪ ʟʘʧʦʤʥʠʪʴ. 

1. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʠʩʪʝʤ ʇʆ. ʆʪʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʤʦʜʝ-

ʣʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʥʝʫʜʘʯ ʤʥʦʛʠʭ ʧʨʦʝʢʪʦʚ. 

2. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʣʦʛʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʡ ʥʘʙʦʨ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʝʘʣʠʟʫʶʱʠʡ ʝʝ ʧʦʣʠʪʠʢʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʜʦʩʪʠ-

ʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

3. ɹʠʟʥʝʩ-ʤʦʜʝʣʴ ð ʵʪʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʩʚʟ̫ʘʥʥʳʭ ʩ 

ʨʝʩʫʨʩʘʤʠ ʠ ʦʪʨʘʞʘʶʱʠʭ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʜʝʷʪʝʣʥɹʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʣʠʯ-

ʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

4. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ (ʚ ʨʘʟʣʠʯʥʳʭ ʩʦʯʝʪʘʥʠʷʭ) ʩʣʝ-

ʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

¶ ʩʦʙʝʩʝʜʦʚʘʥʠʝ (ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ); 

¶ ʘʥʢʝʪʠʨʦʚʘʥʠʝ; 

¶ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ; 

¶ ʩʝʩʩʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ (ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ); 

¶ ʩʦʟʜʘʥʠʝ ʠ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʙʦʪʘʶʱʠʭ ʧʨʦʪʦʪʠʧʦʚ ʧʨʠʣʦ-

ʞʝʥʠʡ (ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʤʝʯʘʥʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ). 
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ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʙʠʟʥʝʩ-ʤʦʜʝʣʴ, ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘ, ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʙʠʟ-

ʥʝʩ-ʦʙʲʝʢʪ. 

 

? ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ 

1. ʏʪʦ ʪʘʢʦʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ? 

2. ʏʪʦ ʜʘʝʪ ʧʦʩʪʨʦʝʥʠʝ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʠ ʢʘʢʠʝ ʧʨʦʙʣʝʤʳ ʩ ʥʠʤ ʩʚʟ̫ʘʥʳ? 

3. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ Rational Unified Process. 

4. ʂʘʢʠʝ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʣʫ-

ʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ? 

 

ɻʃɸɺɸ 4. 

ɸʅɸʃʀɿ ʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ  

ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ 

 

ʇʨʦʯʠʪʘʚ ʵʪʫ ʛʣʘʚʫ, ʚʳ ʫʟʥʘʝʪʝ: 

¶ ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʥʘʣʠʟ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʇʆ. 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʇʆ. 

¶ ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʶ ʇʆ. 
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4.1.  

ʉʊʈʋʂʊʋʈʅʆɽ ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʇʆ 

 

ɺ ʜʘʥʥʦʤ ʧʦʜʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʪʦʨʘʷ ʯʘʩʪʴ ʤʝʪʦʜʠʢʠ ʁʦʨʜʦʥʘ (ʩʤ. 

ʧʦʜʨʘʟʜ. 3.2.2), ʩʚʷʟʘʥʥʘʷ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ ʢ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ. 

ʇʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʧʨʠʚʝʜʝʥ ʚ ʧʦʜʨʘʟʜ. 4.2. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝ-

ʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʜʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

¶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

¶ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ; 

¶ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ; 

¶ ʤʦʜʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

ɼʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ (DFD) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʨʦ-

ʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʤʦʛʫʪ ʫʪʦʯʥʷʪʴʩʷ, ʨʘʩʰʠʨʷʪʴʩʷ ʠ ʜʦʧʦʣ-

ʥʷʪʴʩʷ ʥʦʚʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ. ɸʥʘʣʦʛʠʯʥʦ, ERM ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʭʝʤʫ ʙʘʟʳ 

ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʜʦʧʦʣʥʷʪʴʩʷ ʜʠʘʛʨʘʤʤʘʤʠ, ʦʪʨʘʞʘʶʱʠʤʠ ʩʠ-

ʩʪʝʤʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʇʆ, ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʧʨʦʛʨʘʤʤ (ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ), 

ʠʝʨʘʨʭʠʶ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʠ ʤʝʥʶ ʠ ʜʨ. ʉʦʩʪʘʚ ʜʠʘʛʨʘʤʤ ʠ ʩʪʝʧʝʥʴ ʠʭ ʜʝʪʘʣʠ-

ʟʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʣʥʦʪʦʡ ʦʧʠʩʘʥʠʷ ʩʠʩʪʝʤʳ ʜʣʷ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʢ ʝʝ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ (ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ). 

ʅʘʧʨʠʤʝʨ, ʜʣʷ DFD ʧʝʨʝʭʦʜ ʦʪ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢ ʤʦʜʝʣʠ ʩʠ-

ʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʚʥʝʰʥʠʝ ʩʫʱʥʦʩʪʠ ʥʘ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʝ ʟʘʤʝʥʷʶʪʩʷ ʠʣʠ ʜʦʧʦʣʥʷ-
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ʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʥʘʧʨʠʤʝʨ, ʨʘʙʦʯʠʤʠ ʩʪʘʥʮʠʷʤʠ, ʧʨʠʥ-

ʪʝʨʘʤʠ ʠ ʪ.ʜ.); 

¶ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʢʠʭ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ; 

¶ ʧʨʦʮʝʩʩʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʟʘʤʝʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʨʦʮʝʩʩʦʨʘʤʠ ð ʦʙʨʘʙʘʪʳʚʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʧʨʦʮʝʩʩʦʨʘʤʠ ʤʦʛʫʪ 

ʙʳʪʴ ʢʘʢ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ð ʥʘʩʪʦʣʥɹʳʝ ʢʦʤʧʴʶʪʝʨʳ ʢʦʥʝʯʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ, ʩʝʨʚʝʨʳ ʙʘʟ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ); 

¶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʪʠʧ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʦʨʘ-

ʤʠ (ʥʘʧʨʠʤʝʨ, ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ); 

¶ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʜʘʯʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʮʝʩʩʦʨʘ (ʧʨʠʣʦʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ), ʜʣʷ ʥʠʭ ʩʪʨʦʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʠʘʛʨʘʤʤʳ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧ ʩʚʷʟʠ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ; 

¶ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʩʳʣʢʠ ʤʝʞʜʫ ʟʘʜʘʯʘʤʠ ʠ ʧʨʦʮʝʩʩʘʤʠ ʜʠʘʛʨʘʤʤ ʧʦʪʦ-

ʢʦʚ ʜʘʥʥʳʭ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʝʡ. 

ʀʝʨʘʨʭʠʷ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʄʦʜʝʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʝʡ ʵʢʨʘʥʥʳʭ ʬʦʨʤ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʜʠʘʛʨʘʤʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʘʙʩʪʨʘʢʪʥʫʶ ʤʦʜʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʠʩʪʝʤʳ, ʦʪʨʘʞʘʶʱʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʚ ʧʨʠʣʦʞʝʥʠʠ. ʇʦʩʪʨʦʝʥʠʝ ʜʠʘ-

ʛʨʘʤʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

¶ ʥʘ DFD ʚʳʙʠʨʘʶʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ. ʀʥʪʝʨʘʢ-

ʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʠʥʪʝʨʬʝʡʩʝ, ʧʦʵʪʦʤʫ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

¶ ʧʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʬʦʨʤ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʬʦʨʤʳ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʜʠʘʛʨʘʤʤʳ; 

¶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʤʝʥʶ. ɼʣʷ ʵʪʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʛʨʫʧ-

ʧʠʨʫʶʪʩʷ ʚ ʤʝʥʶ (ʣʠʙʦ ʪʘʢ ʞʝ, ʢʘʢ ʚ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ, ʣʠʙʦ ʜʨʫʛʠʤ 

ʩʧʦʩʦʙʦʤ ð ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠ-
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ʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ); 

¶ ʬʦʨʤʳ ʩ ʤʝʥʶ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘʜ ʬʦʨʤʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩ ʥʠʤʠ ʧʝʨʝʭʦʜʘʤʠ ʚ ʚʠʜʝ ʩʪʨʝʣʦʢ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʦʪ ʤʝʥʶ ʢ ʬʦʨʤʘʤ. 

¶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʨʭʥʷʷ ʬʦʨʤʘ (ʛʣʘʚʥʘʷ ʬʦʨʤʘ ʧʨʠʣʦʞʝʥʠʷ), ʩʚʟ̫ʳʚʘʶʱʘʷ 

ʚʩʝ ʬʦʨʤʳ ʩ ʤʝʥʶ. 

ʊʝʭʥʠʢʘ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ (ʩʭʝʤ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʧʨʦʛʨʘʤʤ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠ-

ʤʝʥ̫ʁʪʩʷ ʜʚʝ ʪʝʭʥʠʢʠ: ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʂʦʥʩʪʘʥʪʘʡʥʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ, ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ɼʞʝʢʩʦʥʘ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʤʦʜʫʣʝʡ, ʷʚʣʷʶʱʠʭʩʷ ʙʘʟʦ-

ʚʳʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʪʨʫʢʪʫʨʥʳʝ ʢʘʨʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʭʝʤʫ ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦ-

ʨʦʡ ʷʚʣʷʶʪʩʷ ʪʘʙʣʠʮʳ ʠ ʩʪʦʣʙʮʳ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʩʭʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ ʤʦʞʝʪ ʠʩ-

ʧʦʣɹʟʦʚʘʪʴʩʷ ʦʪʜʝʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʥʦʪʘʮʠʷ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʭʝʤʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠʟ ERM ʧʨʠʤʝʥʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʥʘʙʦʨ ʧʨʘʚʠʣ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʫʱʥʦʩʪʝʡ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʨʘʚʠʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʫʱʥʦʩʪʝʡ: 

ʇʨʘʚʠʣʦ 1. ʂʘʞʜʘʷ ʧʨʦʩʪʘʷ ʩʫʱʥʦʩʪʴ, ʥʝ ʷʚʣʷʶʱʘʷʩʷ ʧʦʜʪʠʧʦʤ ʠ ʥʝ ʠʤʝ-

ʶʱʘʷ ʧʦʜʪʠʧʦʚ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʘʙʣʠʮʫ. ʀʤʷ ʩʫʱʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʠʤʝʥʝʤ 

ʪʘʙʣʠʮʳ. 

ʇʨʘʚʠʣʦ 2. ʂʘʞʜʳʡ ʘʪʨʠʙʫʪ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʪʦʣʙʮʦʤ ʩ ʪʝʤ ʞʝ 

ʠʤʝʥʝʤ; ʤʦʞʝʪ ʚʳʙʠʨʘʪʴʩʷ ʙʦʣʝʝ ʪʦʯʥʳʡ ʬʦʨʤʘʪ. ʉʪʦʣʙʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ ʘʪʨʠʙʫʪʘʤ, ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ; ʩʪʦʣʙ-

ʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʳʤ ʘʪʨʠʙʫʪʘʤ, ð ʥʝ ʤʦʛʫʪ. 

ʇʨʘʚʠʣʦ 3. ʋʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʱʥʦʩʪʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʧʝʨʚʠʯ-

ʥʳʡ ʢʣʶʯ ʪʘʙʣʠʮʳ. ɽʩʣʠ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʫʥʠʢʘʣʴʥʳʭ ʠʜʝʥ-

ʪʠʬʠʢʘʪʦʨʦʚ, ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʡ. ɽʩʣʠ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠ-
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ʢʘʪʦʨ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʠʯʥʦʛʦ ʢʣʶʯʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʦʧʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʩʫʱʥʦʩʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʜʘʣʴʥʝʤ ʢʦʥʮʝ 

ʩʚʷʟʠ, ʚ ʢʦʪʦʨʦʡ ʜʘʥʥʘʷ ʩʫʱʥʦʩʪʴ ʠʛʨʘʝʪ ʨʦʣʴ ʟʘʚʠʩʠʤʦʡ. 

ʇʨʘʚʠʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʝʡ: 

ʇʨʘʚʠʣʦ 1. ɽʩʣʠ ʪʠʧ ʙʠʥʘʨʥʦʡ ʩʚʷʟʠ ð ʦʜʠʥ-ʢ-ʦʜʥʦʤʫ ʠ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ ʦʙʝʠʭ ʩʫʱʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʪʦ ʠʟ ʜʚʫʭ ʩʚʷʟʘʥʥʳʭ ʩʫʱʥʦ-

ʩʪʝʡ ʬʦʨʤʠʨʫʝʪʩʷ ʦʜʥʘ ʪʘʙʣʠʮʘ. ʇʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ ʵʪʦʡ ʪʘʙʣʠʮʳ ʤʦʞʝʪ ʙʳʪʴ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʣʶʙʦʡ ʠʟ ʜʚʫʭ ʩʫʱʥʦʩʪʝʡ. 

ʇʨʘʚʠʣʦ 2. ɽʩʣʠ ʪʠʧ ʙʠʥʘʨʥʦʡ ʩʚʷʟʠ ð ʦʜʠʥ-ʢ-ʦʜʥʦʤʫ ʠ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʘ ʜʨʫʛʦʡ ð ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ, ʪʦ 

ʬʦʨʤʠʨʫʶʪʩʷ ʜʚʝ ʪʘʙʣʠʮʳ (ʧʦʜ ʢʘʞʜʫʶ ʩʫʱʥʦʩʪʴ), ʧʨʠ ʵʪʦʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨ 

ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ ʜʦʣʞʝʥ ʩʣʫʞʠʪʴ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙ-

ʣʠʮʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʱʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʢʣʘʩʩ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ, ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʪʨʠʙʫʪʘ ʚ ʪʘʙ-

ʣʠʮʫ, ʚʳʜʝʣʝʥʥʫʶ ʜʣʷ ʩʫʱʥʦʩʪʠ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʣʘʩʩʦʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʇʨʘʚʠʣʦ 3. ɽʩʣʠ ʪʠʧ ʙʠʥʘʨʥʦʡ ʩʚʷʟʠ - ʦʜʠʥ-ʢ-ʦʜʥʦʤʫ ʠ ʢʣʘʩʩ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ ʥʠ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʪʦ ʬʦʨʤʠʨʫʶʪʩʷ ʪʨʠ ʪʘʙ-

ʣʠʮʳ: ʧʦ ʦʜʥʦʡ ʜʣʷ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ (ʧʨʠ ʵʪʦʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʘʞʜʦʡ ʩʫʱʥʦ-

ʩʪʠ ʜʦʣʞʝʥ ʩʣʫʞʠʪʴ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʳ) ʠ ʦʜʥʘ ʜʣʷ 

ʩʚʷʟʠ. ʊʘʙʣʠʮʘ ʩʚʷʟʠ ʚʢʣʶʯʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʘʪʨʠʙʫʪʦʚ ʧʦ ʦʜʥʦʤʫ ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨʫ ʦʪ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ. 

ʇʨʘʚʠʣʦ 4. ɽʩʣʠ ʪʠʧ ʙʠʥʘʨʥʦʡ ʩʚʷʟʠ ð ʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤ ʠ ʢʣʘʩʩ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʩʫʱʥʦʩʪʠ ʩ ʤʦʱʥʦʩʪʴʶ çnè ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʪʦ ʬʦʨʤʠʨʫʶʪʩʷ 

ʜʚʝ ʪʘʙʣʠʮʳ (ʧʦʜ ʢʘʞʜʫʶ ʩʫʱʥʦʩʪʴ), ʧʨʠ ʵʪʦʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʘʞʜʦʡ ʩʫʱʥʦ-

ʩʪʠ ʜʦʣʞʝʥ ʩʣʫʞʠʪʴ ʧʝʨʚʠʯʥʳʤ ʢʣʶʯʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʳ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʱʥʦʩʪʠ ʩ ʤʦʱʥʦʩʪʴʶ ç1è ʜʦʙʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʘʪʨʠʙʫʪʘ 

ʚ ʪʘʙʣʠʮʫ, ʚʳʜʝʣʝʥʥʫʶ ʜʣʷ ʩʫʥɦʦʩʪʠ ʩ ʤʦʱʥʦʩʪʴʶ çnè. 

ʇʨʘʚʠʣʦ 5. ɽʩʣʠ ʪʠʧ ʙʠʥʘʨʥʦʡ ʩʚʷʟʠ ð ʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤ ʠ ʢʣʘʩʩ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʩʫʱʥʦʩʪʠ ʩ ʤʦʱʥʦʩʪʴʶ çnè ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ, ʩʤ. ʧʨʘʚʠʣʦ 3. 

ʇʨʘʚʠʣʦ 6. ɽʩʣʠ ʪʠʧ ʙʠʥʘʨʥʦʡ ʩʚʷʟʠ ð ʤʥʦʛʠʝ-ʢʦ-ʤʥʦʛʠʤ, ʩʤ. ʧʨʘʚʠʣʦ 3. 
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ʇʨʘʚʠʣʦ 7. ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ N-ʘʨʥʦʡ ʩʚʷʟʠ ʪʨʝʙʫʝʪʩʷ N+1 ʪʘʙʣʠʮʘ. 

ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʪʝʨʥʘʨʥʦʡ ʩʚʷʟʠ ʬʦʨʤʠʨʫʶʪʩʷ ʯʝʪʳʨʝ ʪʘʙʣʠʮʳ, ʧʦ ʦʜʥʦʡ 

ʜʣʷ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ ʠ ʦʜʥʘ ʜʣʷ ʩʚʷʟʠ. ʊʘʙʣʠʮʘ ʩʚʷʟʠ ʙʫʜʝʪ ʠʤʝʪʴ ʩʨʝʜʠ ʩʚʦʠʭ 

ʘʪʨʠʙʫʪʦʚ ʢʣʶʯʠ ʦʪ ʢʘʞʜʦʡ ʩʫʱʥʦʩʪʠ. 

ʇʨʘʚʠʣʦ 8. ɼʣʷ ʩʚʷʟʠ çʩʫʧʝʨʪʠʧ-ʧʦʜʪʠʧè ʚʦʟʤʦʞʥʳ ʜʚʘ ʩʧʦʩʦʙʘ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ: 

ʘ) ʚʩʝ ʧʦʜʪʠʧʳ ʚ ʦʜʥʦʡ ʪʘʙʣʠʮʝ; 

ʙ) ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʜʪʠʧʘ ð ʦʪʜʝʣʴʥʘʷ ʪʘʙʣʠʮʘ. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʩʧʦʩʦʙʘ (ʘ) ʜʣʷ ʩʫʧʝʨʪʠʧʘ ʩʦʟʜʘʝʪʩʷ ʪʘʙʣʠʮʘ, ʘ ʜʣʷ ʧʦʜ-

ʪʠʧʦʚ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (view). ɺ ʪʘʙʣʠʮʫ ʜʦʙʘʚʣʷʝʪʩʷ ʧʦ ʢʨʘʡ-

ʥʝʡ ʤʝʨʝ ʦʜʠʥ ʩʪʦʣʙʝʮ, ʩʦʜʝʨʞʘʱʠʡ ʢʦʜ ʪʠʧʘ; ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʧʝʨʚʠʯʥʦ-

ʛʦ ʢʣʯʁʘ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʦʩʦʙʘ (ʙ) ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʜʪʠʧʘ ʩʫʧʝʨʪʠʧ ʚʦʩʩʦʟʜʘʝʪ-

ʩʷ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʮʠʠ ʦʙʲʝʜʠʥʝʥʠʷ (UNION) ð ʠʟ ʚʩʝʭ ʪʘʙʣʠʮ ʧʦʜʪʠʧʦʚ ʚʳ-

ʙʠʨʘʶʪʩʷ ʦʙʱʠʝ ʩʪʦʣʙʮʳ - ʩʪʦʣʙʮʳ ʩʫʧʝʨʪʠʧʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʧʦʩʦʙʘ (ʘ): ʚʩʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚʤʝʩʪʝ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʢ ʩʫʧʝʨʪʠʧʫ ʠ ʧʦʜʪʠʧʘʤ, ʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʪʘʙʣʠʮ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʧʦʩʦʙʘ (ʘ): ʫʩʣʦʞʥʷʝʪʩʷ ʣʦʛʠʢʘ ʨʘʙʦʪʳ ʩ ʨʘʟʥʳʤʠ ʥʘʙʦʨʘʤʠ 

ʩʪʦʣʙʮʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʥɹʦʩʪʠ (ʚ ʩʚʷʟʠ ʩ 

ʙʣʦʢʠʨʦʚʢʘʤʠ ʦʙʱʝʡ ʪʘʙʣʠʮʳ), ʩʪʦʣʙʮʳ ʧʦʜʪʠʧʦʚ ʜʦʣʞʥʳ ʜʦʧʫʩʢʘʪʴ ʥʝʦʧʨʝ-

ʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʩʧʦʩʦʙʘ (ʙ): ʥʘʛʣʷʜʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʭʝʤʳ ɹɼ ʠ ERM, ʧʨʠ-

ʣʦʞʝʥʠʷ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʩ ʥʫʞʥʳʤʠ ʪʘʙʣʠʮʘʤʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʧʦʩʦʙʘ (ʙ): ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʪʘʙʣʠʮ, ʚʦʟʤʦʞʥʦ 

ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ ʦʙʲʝʜʠʥʝʥʠʷ, ʥʝʚʦʟ-

ʤʦʞʥʳ ʤʦʜʠʬʠʢʘʮʠʠ ʩʫʧʝʨʪʠʧʘ. 
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4.2. 

ʇʈʀʄɽʈ ʉʊʈʋʂʊʋʈʅʆɻʆ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʇʆ 

 

ɿʜʝʩʴ ʧʨʦʜʦʣʞʝʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʠʤʝʨʘ ʠʟ ʧʦʜʨʘʟʜ. 3.2.5. 

ʇʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʜʠʘʛʨʘʤʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʝʡ ʵʢʨʘʥʥʳʭ ʬʦʨʤ 

ʈʝʟʫʣʴʪʘʪʳ ʧʝʨʝʭʦʜʘ ʦʪ ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʢ ʤʦʜʝʣʠ ʩʠʩʪʝʤʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 4.1ð4.2. ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʚʤʝʩʪʦ ʦʪʜʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʚʝʜʝʥʳ ʧʨʦʮʝʩʩʦʨʳ ð ʢʦʤʧʴʶ-

ʪʝʨʳ, ʥʘ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʮʝʩʩʳ. 

 

ʈʠʩ. 4.1. ɼʠʘʛʨʘʤʤʘ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ 
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ʈʠʩ. 4.2. ɼʠʘʛʨʘʤʤʘ ʩʠʩʪʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʪʨʦʝʥʠʷ ʘʙʩʪʨʘʢʪʥʦʡ ʤʦʜʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʩʠʩʪʝʤʳ, ʦʪʨʘʞʘʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʚ ʧʨʠʣʦ-

ʞʝʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 4.3. 
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ʈʠʩ. 4.3. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʢʨʘʥʥʳʭ ʬʦʨʤ 

4.3. 

 ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʓʁ ɸʅɸʃʀɿ 

 

ʎʝʣʴʶ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ
1
 ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʆ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʠʩʪʝʤʥʳʡ ʧʨʦʝʢʪ ʠ ʩʦ-

ʟʜʘʥʠʝ ʩʪʘʙʠʣʴʥʦʡ ʦʩʥʦʚʳ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʥʳʡ ʧʨʦʝʢʪ çʧʦʛʨʫʞʘʝʪʩʷè ʚ ʩʨʝʜʫ ʨʝʘʣʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʥʝʬʫʥʢʮʠ-

ʦʥʘʣʥɹʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʝʪ ʜʚʘ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʘʨʭʠ-

ʪʝʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʠ ʘʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʟʣʦʞʝʥʠʝ ʠʭ ʤʝʪʦʜʠʢʠ 

ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʨʠʤʝʨʘʤʠ ʠʟ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʛʣʘʚʝ 3. 

                                                      
1
 ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʘʥʥʦʛʦ ʠ ʩʣʝʜʫʶʱʝʛʦ ʧʦʜʨʘʟʜʝʣʘ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ Rational 

Unified Process. 
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4.3.1. 

 ɸʈʍʀʊɽʂʊʋʈʅʓʁ ɸʅɸʃʀɿ 

 

ɸʨʭʠʪʝʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʝʪʩʷ ʘʨʭʠʪʝʢʪʦʨʦʤ ʩʠʩʪʝʤʳ ʠ ʚʢʣʯʁʘʝʪ ʚ 

ʩʝʙʷ: 

¶ ʫʪʚʝʨʞʜʝʥʠʝ ʦʙʱʠʭ ʩʪʘʥʜʘʨʪʦʚ (ʩʦʛʣʘʰʝʥʠʡ) ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥ-

ʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ; 

¶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʳʷʚʣʝʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʤʝʭʘʥʠʟʤʦʚ 

ʘʥʘʣʠʟʘ); 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʙʦʨʘ ʦʩʥʦʚʥʳʭ ʘʙʩʪʨʘʢʮʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʢʣʘʩʩʦʚ 

ʘʥʘʣʠʟʘ); 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʫʨʦʚʥʝʡ. 

ʉʦʛʣʘʰʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ: 

¶ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʠʘʛʨʘʤʤʳ ʠ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ; 

¶ ʧʨʘʚʠʣʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ; 

¶ ʩʦʛʣʘʰʝʥʠʷ ʧʦ ʠʤʝʥʦʚʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ; 

¶ ʦʨʛʘʥʠʟʘʮʠʶ ʤʦʜʝʣʠ (ʧʘʢʝʪʳ). 

ʇʨʠʤʝʨ ʥʘʙʦʨʘ ʩʦʛʣʘʰʝʥʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 

¶ ʀʤʝʥʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʨʦʪʢʠʤʠ ʛʣʘʛʦʣʴʥʳʤʠ 

ʬʨʘʟʘʤʠ. 

¶ ʀʤʝʥʘ ʢʣʘʩʩʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʩʫʱʝʩʪʚʠʪʝʣʴʥʳʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ, ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʧʦʥʷʪʠʷʤ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

¶ ʀʤʝʥʘ ʢʣʘʩʩʦʚ ʜʦʣʞʥʳ ʥʘʯʠʥʘʪʴʩʷ ʩ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʳ. 

¶ ʀʤʝʥʘ ʘʪʨʠʙʫʪʦʚ ʠ ʦʧʝʨʘʮʠʡ ʜʦʣʞʥʳ ʥʘʯʠʥʘʪʴʩʷ ʩʦ ʩʪʨʦʯʥʦʡ ʙʫʢʚʳ. 

¶ ʉʦʩʪʘʚʥʳʝ ʠʤʝʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʣʦʰʥʳʤʠ, ʙʝʟ ʧʦʜʯʝʨʢʠʚʘʥʠʡ, ʢʘʞʜʦʝ 

ʦʪʜʝʣʴʥʦʝ ʩʣʦʚʦ ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴʩʷ ʩ ʟʘʛʣʘʚʥʦʡ ʙʫʢʚʳ. 

¶ ɺʩʝ ʢʣʘʩʩʳ ʠ ʜʠʘʛʨʘʤʤʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʩʠʩʪʝʤʥʳʡ 

ʧʨʦʝʢʪ, ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʘʢʝʪ ʩ ʠʤʝʥʝʤ Analysis Model. 

¶ ɼʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ, ʨʝʘʣʠʟʫʶʱʠʭ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʜʠʘʛʨʘʤʤʳ 
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ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘ-

ʣʠʟʘʮʠʠ ʩʮʝʥʘʨʠʝʚ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʤʝɦ ʘʶʪʩʷ ʚ ʢʦʦʧʝʨʘʮʠʶ 

(ʩʤ. ʧʦʜʨʘʟʜ. 2.6) ʩ ʠʤʝʥʝʤ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʪʝʨʝʦʪʠ-

ʧʦʤ çuse-case realizationè. ɺʩʝ ʢʦʦʧʝʨʘʮʠʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʘʢʝʪ ʩ ʠʤʝʥʝʤ 

Use Case Realizations. ʉʚʷʟʴ ʤʝʞʜʫ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʝʛʦ ʨʝʘʣʠ-

ʟʘʮʠʝʡ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʝ ʪʨʘʩʩʠʨʦʚʢʠ (ʨʠʩ. 4.4). 

 

ʈʠʩ. 4.4. ʌʨʘʛʤʝʥʪ ʜʠʘʛʨʘʤʤʳ ʪʨʘʩʩʠʨʦʚʢʠ 

 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʪʨʘʞʘʶʪ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʠʩʪʝʤʝ (ʥʘʜʝʞʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʨʝʜʝ, ʠʥ-

ʪʝʨʬʝʡʩʳ ʩ ʚʥʝʰʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʪ.ʜ.) ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʩʠʩʪʝ-

ʤʳ. ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʦʥʠ ʪʦʣʴʢʦ ʦʙʦʟʥʘʯʘʶʪʩʷ, ʦʪʚʣʝʢʘʷʩʴ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʨʝʜʳ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʚʩʝ ʜʝʪʘʣʠ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ. 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʪʠʧʦ-

ʚʳʭ ʨʝʰʝʥʠʡ, ʠʣʠ ʦʙʨʘʟʮʦʚ, ʧʨʠʥʪ̫ʳʭ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʥʦʚʥʳʭ ʘʙʩʪʨʘʢʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ 

ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʙʦʨʘ ʢʣʘʩʩʦʚ ʩʠʩʪʝʤʳ (ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ) ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ (ʚ ʯʘʩʪʥʦʩʪʠ, ʛʣʦʩ-

ʩʘʨʠʷ). ʉʧʦʩʦʙʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʩʥʦʚʥʳʭ ʘʙʩʪʨʘʢʮʠʡ ʘʥʘʣʦʛʠʯʥʳ ʩʧʦʩʦʙʘʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʫʱʥʦʩʪʝʡ ʚ ʤʦʜʝʣʠ ERM. 

ʊʘʢ, ʜʣʷ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʧʷʪʴ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ: 

¶ Student (ʉʪʫʜʝʥʪ); 
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¶ Professor (ʇʨʦʬʝʩʩʦʨ); 

¶ Schedule (ʋʯʝʙʥʳʡ ʛʨʘʬʠʢ); 

¶ Course (ʂʫʨʩ); 

¶ CourseOffering (ʇʨʝʜʣʘʛʘʝʤʳʡ ʢʫʨʩ).  

ʂʣʘʩʩʳ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 4.5. 

 

ʈʠʩ. 4.5. ʂʣʘʩʩʳ ʘʥʘʣʠʟʘ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ 

 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʫʨʦʚʥʠ ʦʙʨʘʟʫʶʪ ʠʝʨʘʨʭʠʶ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʣʶʙʦʡ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʧʨʘʢʪʠʢʝ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʫʱʝʩʪʚʫʝʪ 

ʨʷʜ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ ð ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʙʨʘʟʮʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʝʮ çʋʨʦʚʥʠè (Layers). ʕʪʦʪ ʦʙʨʘʟʝʮ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʨʘʟʮʘ: 

çʋʨʦʚʥʠè.  

ʂʦʥʪʝʢʩʪ: 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʠʩʪʝʤʳ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʜʝʢʦʤʧʦʟʠʮʠʠ.  

ʇʨʦʙʣʝʤʘ: 

ɸʨʭʠʪʝʢʪʫʨʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʣʝʜʫʶ-

ʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

¶ ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʤʝʥʳ; 
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¶ ʠʟʤʝʥʝʥʠʷ ʚ ʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʥʝ ʜʦʣʞʥʳ ʩʠʣʴʥʦ ʟʘʪʨʘʛʠʚʘʪʴ ʜʨʫʛʠʝ; 

¶ ʦʜʥʦʨʦʜʥʳʝ ʬʫʥʢʮʠʠ ʜʦʣʞʥʳ ʛʨʫʧʧʠʨʦʚʘʪʴʩʷ ʚʤʝʩʪʝ; 

¶ ʨʘʟʤʝʨ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ. 

ʈʝʰʝʥʠʝ: 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʙʘʟʦʚʳʡ ʚʘʨʠʘʥʪ, ʚʢʣʶʯʘʶʱʠʡ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ (ʩʚʝʨʭʫ 

ʚʥʠʟ): 

¶ ʧʨʠʢʣʘʜʥʦʡ (Application Subsystems) ð ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ, ʨʝʘʣʠʟʫʶ-

ʱʠʭ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʦʪʨʘʞʝʥʥʫʶ ʚ ʚʘʨʠʘʥʪʘʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʙʠʟʥʝʩ-ʫʨʦʚʝʥʴ (Business-specific) ð ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʧʝʮʠʬʠʯʥʳʭ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

¶ ʧʨʦʤʝʞʫʪʦʯʥʳʡ (Middleware) ð ʨʘʟʣʠʯʥʳʝ ʧʣʘʪʬʦʨʤʦ-ʥʝʟʘʚʠʩʠʤʳʝ ʩʝʨ-

ʚʠʩʳ (ʙʠʙʣʠʦʪʝʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʙʨʦʢʝʨʳ ʟʘʧʨʦʩʦʚ ʠ 

ʜʨ.); 

¶ ʩʠʩʪʝʤʥʳʡ (System software) ð ʇʆ ʜʣʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʠ ʩʝʪʝʚʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ (ʆʉ, ʩʝʪʝʚʳʝ ʧʨʦʪʦʢʦʣʳ ʠ ʜʨ.). 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʫʨʦʚʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʧʘʢʝʪʦʚ ʩʦ ʩʪʝʨʝʦ-

ʪʠʧʦʤ ç1ʘʫʝʛè. ʂʦʣʠʯʝʩʪʚʦ ʠ ʩʪʨʫʢʪʫʨʘ ʫʨʦʚʥʝʡ ʟʘʚʠʩʷʪ ʦʪ ʩʣʦʞʥʦʩʪʠ ʧʨʝʜ-

ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩʨʝʜʳ ʨʝʘʣʠʟʘʮʠʠ. ɺ ʨʘʤʢʘʭ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʥʘʯʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ (ʥʘʙʦʨ ʧʘʢʝʪʦʚ ʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ) ʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʚʝʨʭʥʠʝ ʫʨʦʚʥʠ (ʧʨʠʢʣʘʜʥʦʡ ʠ ʙʠʟʥʝʩ-ʫʨʦʚʝʥʴ). 

 

4.3.2. 

ɸʅɸʃʀɿ ɺɸʈʀɸʅʊʆɺ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

 

ɸʥʘʣʠʟ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʠ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ: 

¶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʢʣʘʩʩʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 
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¶ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʦʛʦ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʤʝʞ-

ʜʫ ʢʣʘʩʩʘʤʠ (ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʢʣʘʩʩʦʚ); 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʘʪʨʠʙʫʪʦʚ ʠ ʘʩʩʦʮʠʘʮʠʡ ʢʣʘʩʩʦʚ; 

¶ ʫʥʠʬʠʢʘʮʠʶ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʣʘʩʩʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɺ ʧʦʪʦʢʘʭ ʩʦʙʳʪʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʷʚʣʷʶʪʩʷ ʢʣʘʩʩʳ ʪʨʝʭ ʪʠ-

ʧʦʚ. 

ɻʨʘʥʠʯʥʳʝ ʢʣʘʩʩʳ (Boundary) ð ʩʣʫʞʘʪ ʧʦʩʨʝʜʥʠʢʘʤʠ ʧʨʠ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʦʙʲʝʢʪʦʚ ʩ ʩʠʩʪʝʤʦʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ 

çʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ð ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʠʥ ʛʨʘʥʠʯʥʳʡ 

ʢʣʘʩʩ. ʊʠʧʳ ʛʨʘʥʠʯʥʳʭ ʢʣʘʩʩʦʚ: ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ (ʦʙʤʝʥ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʙʝʟ ʜʝʪʘʣʝʡ ʠʥʪʝʨʬʝʡʩʘ ð ʢʥʦʧʦʢ, ʩʧʠʩʢʦʚ, ʦʢʦʥ), ʩʠ-

ʩʪʝʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʘʧʧʘʨʘʪʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʪʦʢʦʣʳ ʙʝʟ ʜʝ-

ʪʘʣʝʡ ʠʭ ʨʝʘʣʠʟʘʮʠʠ). 

ʂʣʘʩʩʳ-ʩʫʱʥʦʩʪʠ (Entity) ð ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʥʦʚʥʳʝ ʘʙʩʪʨʘʢʮʠʠ 

(ʧʦʥʪ̫ʠʷ) ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʀʩʪʦʯʥʠʢʠ ʚʳʷʚʣʝʥʠʷ ʢʣʘʩʩʦʚ-ʩʫʱʥʦʩʪʝʡ: ʦʩʥʦʚʥʳʝ 

ʘʙʩʪʨʘʢʮʠʠ, ʩʦʟʜʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʛʣʦʩʩʘʨʠʡ, ʦʧʠʩʘ-

ʥʠʝ ʧʦʪʦʢʦʚ ʩʦʙʳʪʠʡ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʫʱʥʦʩʪʠ, ʦʧʠʩʘʥʥʳʝ ʚ ʤʦʜʝʣʠ 

ʙʠʟʥʝʩ-ʘʥʘʣʠʟʘ (ʧʨʠ ʥʘʣʠʯʠʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ). 

ʋʧʨʘʚʣʷʶʱʠʝ ʢʣʘʩʩʳ (Control) ð ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʦʨʜʠʥʘʮʠʶ ʧʦʚʝʜʝʥʠʷ 

ʦʙʲʝʢʪʦʚ ʚ ʩʠʩʪʝʤʝ. ʆʥʠ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʚʘʨʠʘʥʪʘʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭʩʷ ʧʨʦʩʪʳʤʠ ʤʘʥʠʧʫʣʷʮʠʷʤʠ ʩ ʭʨʘʥʠʤʳʤʠ ʜʘʥʥʳʤʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʠʥ ʫʧʨʘʚʣ̫ -

ʶʱʠʡ ʢʣʘʩʩ. ʇʨʠʤʝʨʳ ʫʧʨʘʚʣʷʶʱʠʭ ʢʣʘʩʩʦʚ: ʤʝʥʝʜʞʝʨ ʪʨʘʥʟʘʢʮʠʡ, ʢʦʦʨʜʠ-

ʥʘʪʦʨ ʨʝʩʫʨʩʦʚ, ʦʙʨʘʙʦʪʯʠʢ ʦʰʠʙʦʢ. 

ʂʣʘʩʩʳ ʘʥʘʣʠʟʘ ʦʪʨʘʞʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʠ ʤʦʜʝ-

ʣʠʨʫʶʪ ʦʙʲʝʢʪʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʥʘʯʘʣʴʥʫʶ ʢʦʥʮʝʧʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ. 
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ʇʨʠʤʝʨ ʥʘʙʦʨʘ ʢʣʘʩʩʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè, ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 4.6. 

 
ʈʠʩ. 4.6. ʂʣʘʩʩʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ, ʨʝʘʣʠʟʫʝʤʦʛʦ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ 

ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʀʩʭʦʜʷ ʠʟ 

ʥʘʟʥʘʯʝʥʠʷ ʪʨʝʭ ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʢʣʘʩʩʦʚ, ʤʦʞʥʦ ʢʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʤʝʞʜʫ ʥʠʤʠ: 

¶ ʛʨʘʥʠʯʥʳʝ ʢʣʘʩʩʳ ʦʪʚʝʯʘʶʪ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ ʩʠʩʪʝ-

ʤʳ (ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ); 

¶ ʢʣʘʩʩʳ-ʩʫʱʥʦʩʪʠ ʦʪʚʝʯʘʶʪ ʟʘ ʭʨʘʥʝʥʠʝ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʤʠ; 

¶ ʫʧʨʘʚʣʷʶʱʠʝ ʢʣʘʩʩʳ ʢʦʦʨʜʠʥʠʨʫʶʪ ʧʦʪʦʢʠ ʩʦʙʳʪʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ. 

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ (ʚ ʚʠʜʝ ʦʧʝʨʘʮʠʡ ʢʣʘʩʩʦʚ) 

ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʜʠʘʛʨʘʤʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʠ ʠ ʢʦʦʧʝʨʘʪʠʚʥʳʭ ʜʠʘʛʨʘʤʤ). 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʢʦʥʢʨʝʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʪʨʦʠʪʩʷ ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʦʜʥʘ ʠʣʠ ʙʦʣʝʝ), ʦʧʠʩʳʚʘʶʱʘʷ ʦʩ-

ʥʦʚʥʦʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ ʠ ʝʛʦ ʧʦʜʯʠʥʝʥʥʳʝ ʧʦʪʦʢʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦ-

ʛʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ʩʪʨʦʠʪʩʷ ʦʪʜʝʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ (ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʧʨʦʩʪʦʪʳ 
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ʥʘʛʣʷʜʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ). ʅʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʧʠʩʳʚʘʪʴ ʪʨʠʚʠʘʣʴʥʳʝ ʧʦʪʦʢʠ ʩʦ-

ʙʳʪʠʡ (ʥʘʧʨʠʤʝʨ, ʚ ʧʦʪʦʢʝ ʫʯʘʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʦʙʲʝʢʪ). 

 

ʈʠʩ. 4.7. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè ð ʆʩ-

ʥʦʚʥʦʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ 

 

ʅʘ ʨʠʩ. 4.7ð4.11 ʧʨʠʚʝʜʝʥʳ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʢʦʦʧʝʨʘ-

ʪʠʚʥʳʝ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè. 
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ʈʠʩ. 4.8. ʂʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè - ʧʦʜ-

ʯʠʥʝʥʥʳʡ ʧʦʪʦʢ çʉʦʟʜʘʪʴ ʛʨʘʬʠʢè 
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ʈʠʩ. 4.9. ʂʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè ð ʧʦʜʯʠ-

ʥʝʥʥʳʡ ʧʦʪʦʢ çʆʙʥʦʚʠʪʴ ʛʨʘʬʠʢè 

 

ʅʘ ʧʦʩʣʝʜʥʝʡ ʜʠʘʛʨʘʤʤʝ (ʩʤ. ʨʠʩ. 4.11) ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʙʲʝʢʪ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʦʛʦ ʢʣʘʩʩʘ-ʩʫʱʥʦʩʪʠ PrimaryScheduleOfferinglnfo. ɽʛʦ ʥʘʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʦʧʠ-

ʩʘʥʦ ʥʠʞʝ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. 

ʆʙʷʟʘʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʩʦʦʙʱʝʥʠʡ ʥʘ ʜʠʘ-

ʛʨʘʤʤʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʫʶʪʩʷ ʚ ʢʣʘʩʩʘʭ ʚ ʚʠʜʝ ʦʧʝʨʘʮʠʡ çʘʥʘʣʠ-

ʟʘè, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʪʘʤ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(ʩʦʦʪʥʝʩʝʥʠʷ ʩʦʦʙʱʝʥʠʡ ʩ ʦʧʝʨʘʮʠʷʤʠ). 
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ʈʠʩ. 4.10. ʂʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè ð ʧʦʜʯʠ-

ʥʝʥʥʳʡ ʧʦʪʦʢ çʋʜʘʣʠʪʴ ʛʨʘʬʠʢè 
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ʈʠʩ. 4.11. ʂʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè ð ʧʦʜ-

ʯʠʥʝʥʥʳʡ ʧʦʪʦʢ çʇʨʠʥʷʪʴ ʛʨʘʬʠʢè 

 

ʂʘʞʜʘʷ ʦʧʝʨʘʮʠʷ çʘʥʘʣʠʟʘè ʢʣʘʩʩʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʤʫ ʩʦʦʙʱʝʥʠʶ, 

ʧʨʠʥʠʤʘʝʤʦʤʫ ʦʙʲʝʢʪʘʤʠ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʞʜʘʷ 

ʦʧʝʨʘʮʠʷ çʘʥʘʣʠʟʘè ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʦʜʥʫ ʠʣʠ ʙʦʣʝʝ ʦʧʝʨʘʮʠʡ ʢʣʘʩʩʘ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʢʦʜʝ ʩʠʩʪʝʤʳ. 

ʊʘʢ, ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ 

ʢʫʨʩʳè (ʩʤ. ʨʠʩ. 4.6) ʧʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʦʣʞʥʘ ʧʨʠ-

ʥʷʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʨʠʩ. 4.12). 
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ʈʠʩ. 4.12. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʩ ʦʧʝʨʘʮʠʷʤʠ çʘʥʘʣʠʟʘè 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʧʨʘʚʠʣʴ-

ʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ɼʣʷ ʠʭ ʨʝh ʝʥʠʷ ʩʫʱʝʩʪʚʫʝʪ 

ʨʷʜ ʦʙʨʘʟʮʦʚ
1
, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʧʨʠʚʝʜʝʥʳ ʥʠʞʝ. 

ʆʙʨʘʟʝʮ çInformation Expertè 

ʇʨʦʙʣʝʤʘ: 

ʅʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʦʙʱʠʡ ʧʨʠʥʮʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʟ̫ʘʥʥʦʩʪʝʡ 

ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ɺ ʩʠʩʪʝʤʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩʦʪʥʠ ʢʣʘʩʩʦʚ, ʚʳʧʦʣʥʷʁ-

ʱʠʝ ʪʳʩʷʯʠ ʦʙʷʟʘʥʥʦʩʪʝʡ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʠʩʪʝʤʘ ʩʪʘʥʦ-

ʚʠʪʩʷ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʠʣʦʞʝʥʠʷʭ. 

                                                      
1
 ʃʘʨʤʘʥ ʂ. ʇʨʠʤʝʥʝʥʠʝ UML ʠ ʰʘʙʣʦʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. - 2-ʝ ʠʟʜ.: ʇʝʨ. ʩ ʘʥʛʣ. ð 

ʄ.: ɺʠʣʴʤ̫ʝ, 2002. 
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ʈʝhʝʥʠʝ: 

ʉʣʝʜʫʝʪ ʥʘʟʥʘʯʠʪʴ ʦʙʷʟʘʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʵʢʩʧʝʨʪʫ ð ʢʣʘʩʩʫ, ʫ 

ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʨʝʙʫʝʤʘʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʠ. 

ʇʨʠʤʝʨ: 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʯʠʥʝʥʥʦʛʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ çʆʙʥʦʚʠʪʴ ʛʨʘʬʠʢè ʚʘʨʠ-

ʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè (ʨʠʩ. 4.9) ʩʪʫʜʝʥʪ-

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʩʚʦʝʤʫ ʛʨʘʬʠʢʫ ʧʨʝʞʜʝ, ʯʝʤ ʠʟʤʝʥʠʪʴ 

ʝʛʦ. ʉʦʛʣʘʩʥʦ ʦʙʨʘʟʮʫ çInformation Expertè, ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʦʙʲʝʢʪ ʢʘʢʦʛʦ 

ʢʣʘʩʩʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʛʨʘʬʠʢʫ. ʅʘ ʵʪʫ 

ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʪʘ, ʦʯʝʚʠʜʥʦ, ʧʨʝʪʝʥʜʫʝʪ ʦʙʲʝʢʪ ʢʣʘʩʩʘ-

ʩʫʱʥʦʩʪʠ Student, ʧʦʩʢʦʣʴʢʫ ʛʨʘʬʠʢ ʧʨʠʥʘʜʣʝʞʠʪ ʠʤʝʥʥʦ ʝʤʫ. ʇʦʵʪʦʤʫ ʩʦ-

ʦʙʱʝʥʠʝ 3 çget schedule(forSemester)è ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ 

ʦʙʲʝʢʪʫ ʢʣʘʩʩʘ Student. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʪʫʜʝʥʪ ʧʦʣʫʯʠʪ ʛʨʘʬʠʢ ʠ ʚʥʝʩʝʪ ʚ ʥʝʛʦ 

ʥʝʦʙʭʦʜʠʤʳʝ ʠʟʤʝʥʝʥʠʷ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʦʙʲʝʢʪʝ Schedule. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʞʝ ʩʘʤ ʦʙʲʝʢʪ Schedule ʙʫʜʝʪ ʠʛʨʘʪʴ ʨʦʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʵʢʩʧʝʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʩʪʫʧʝʥ ʢʦʥʪʨʦʣʣʝʨʫ, ʠ ʩʦʦʙɦ ʝʥʠʝ 

10 çupdate with new selectionsè ʙʫʜʝʪ ʥʘʧʨʘʚʣʝʥʦ ʠʤʝʥʥʦ ʝʤʫ. 

ʉʣʝʜʩʪʚʠʷ: 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʦʙʨʘʟʝʮ Information Expert ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʛʦʨʘʟʜʦ ʯʘʱʝ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʦʙʨʘʟʮʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʥʘ ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʚʳʰʝ ʜʠʘʛʨʘʤʤʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʁ ʪ ʜʘʥʥʦʤʫ ʦʙʨʘʟʮʫ. ɺ ʥʝʤ 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʫʞʝ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʘʥʘʣʠʟʝ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʆʙʨʘʟʝʮ Information Expert ʥʝ ʩʦ-

ʜʝʨʞʠʪ ʥʝʷʩʥʳʭ ʠʣʠ ʟʘʧʫʪʘʥʥʳʭ ʠʜʝʡ ʠ ʦʪʨʘʞʘʝʪ ʦʙʳʯʥʳʡ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪ-

ʥʳʡ ʧʦʜʭʦʜ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʝʡʩʪʚʠʷ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʠʤʝʶʱʝʡʩʷ ʫ ʥʠʭ ʠʥʬʦʨʤʘʮʠʝʡ. ɽʩʣʠ ʠʥʬʦʨʤʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʘ ʤʝʞ-

ʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʙʱʝʡ ʟʘʜʘʯʠ ʦʥʠ ʜʦʣʞʥʳ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʡ. 

ʆʙʨʘʟʝʮ Information Expert, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʦʥʷʪʠʷ ʦʙʲʝʢʪʥʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ, ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʘʥʘʣʦʛʠʶ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʅʘʧʨʠʤʝʨ, ʚ ʦʨʛʘ-



 344 

ʥʠʟʘʮʠʠ ʦʙʷʟʘʥʥʦʩʪʠ ʦʙʳʯʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʪʝʤʠ ʩʣʫʞʘʱʠʤʠ, ʫ ʢʦʪʦ-

ʨʳʭ ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʥʬʦʨʤʘʮʠʷ. 

ʆʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʘ ʦ ʧʨʠʙʳʣʠ ʠ ʫʙʳʪʢʘʭ ʜʦʣʞʝʥ ʥʝʩʪʠ ʪʦʪ ʠʟ 

ʩʣʫʞʘʱʠʭ, ʢʪʦ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʪʘʢʦʛʦ ʦʪʯʝʪʘ. ɺʦʟʤʦʞʥʦ, ʣʫʯʰʝ ʚʩʝʛʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ-

ʜʦʡʜʝʪ ʨʫʢʦʚʦʜʠʪʝʣʴ ʬʠʥʘʥʩʦʚʦʛʦ ʦʪʜʝʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʦʛʨʘʤʤʥʳʝ ʦʙʲʝʢʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʁʪ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʪʘʢ ʞʝ, ʢʘʢ ʣʶʜʠ. 

ʅʘʯʘʣʴʥʠʢ ʬʠʥʘʥʩʦʚʦʛʦ ʦʪʜʝʣʘ ʢʦʤʧʘʥʠʠ ʤʦʞʝʪ ʟʘʧʨʦʩʠʪʴ ʪʨʝʙʫʝʤʳʝ ʜʘʥʥʳʝ ʫ 

ʙʫʭʛʘʣʪʝʨʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩʦ ʩʯʝʪʘʤʠ ʧʦ ʜʝʙʠʪʦʨʩʢʦʡ ʠ ʢʨʝʜʠʪʦʨʩʢʦʡ ʟʘʜʦʣ-

ʞʝʥʥʦʩʪʠ, ʯʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʦʪʜʝʣʴʥʳʝ ʦʪʯʝʪʳ ʧʦ ʢʨʝʜʠʪʫ ʠ ʜʝʙʝʪʫ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʪʫʘʮʠʷʭ ʧʨʠʤʝʥʝʥʠʝ ʦʙʨʘʟʮʘ Information Expert ʥʝʞʝʣʘ-

ʪʝʣʴʥʦ. ʅʘʧʨʠʤʝʨ, ʚ ʩʠʩʪʝʤʝ ʨʝʛʠʩʪʨʘʮʠʠ ʥʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʦʙʲʝʢʪ 

ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʯʝʙʥʳʭ ʢʫʨʩʘʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʀʥʬʦʨʤʘʮʠʷ, ʧʦʜʣʝʞʘʱʘʷ ʩʦʭʨʘʥʝʥʠʶ, çʠʟʚʝʩʪʥʘè ʦʙʝ̡ʢʪʫ Course, ʘ ʟʥʘʯʠʪ, 

ʩʦʛʣʘʩʥʦ ʦʙʨʘʟʮʫ Information Expert, ʥʘ ʢʣʘʩʩ Course ʩʣʝʜʫʝʪ ʚʦʟʣʦʞʠʪʴ ʦʙʷʟʘʥ-

ʥʦʩʪʴ ʧʦ ʩʦʭʨʘʥʝʥʠʶ. ʃʦʛʠʯʝʩʢʠʤ ʩʣʝʜʩʪʚʠʝʤ ʪʘʢʦʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʦʙʝ̡ʢʪ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʩʝʙʷ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ ʢʣʘʩʩʘ ʣʠʰʥʠ-

ʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʢʣʘʩʩ Course ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʤʝʪʦʜʳ ʦʙʨʘʱʝ-

ʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʪ.ʝ. ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʚʳʟʦʚʦʤ ʦʧʝʨʘʪʦʨʦʚ ʷʟʳʢʘ SQL 

ʠʣʠ ʩʝʨʚʠʩʦʚ JDBC (Java Database Connectivity). ʊʦʛʜʘ ʵʪʦʪ ʢʣʘʩʩ ʥʝ ʙʫʜʝʪ ʦʪ-

ʥʦʩʠʪʴʩʷ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʫʯʝʙʥʳʝ ʢʫʨʩʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʙʫʜʫʪ ʜʫʙʣʠʨʦʚʘʪʴʩʷ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʢʣʘʩʩʘʭ, ʠʥʬʦʨʤʘ-

ʮʠʷ ʢʦʪʦʨʳʭ ʧʦʜʣʝʞʠʪ ʧʦʩʪʦʷʥʥʦʤʫ ʭʨʘʥʝʥʠʶ. 

ɺʩʝ ʵʪʠ ʧʨʦʙʣʝʤʳ ʧʨʠʚʦʜʷʪ ʢ ʥʘʨʫʰʝʥʠʶ ʦʩʥʦʚʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʠʥ-

ʮʠʧʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʠ, ʦʪ-

ʨʘʞʝʥʥʦʛʦ ʚ ʦʙʨʘʟʮʝ çʋʨʦʚʥʠè. ʈʘʟʥʦʨʦʜʥʳʝ ʬʫʥʢʮʠʠ ʥʝ ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʳ-

ʚʘʪʴʩʷ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʢʦʤʧʦʥʝʥʪʝ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩ Course ʥʝ ʜʦʣ-

ʞʝʥ ʦʪʚʝʯʘʪʴ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʦʙʨʘʟʮʘ Information Expert - ʧʦʜʜʝʨʞʢʘ ʠʥʢʘʧʩʫʣʷ-
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ʮʠʠ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʟʘʜʘʯ ʦʙʲʝʢʪʳ ʠʩʧʦʣʴʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʜʘʥ-

ʥʳʝ. ʅʝʦʙʭʦʜʠʤʦʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʘʩʩʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʪʨʝʙʫʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʧʨʝʜʝʣʝʥʠʷʤ ʢʣʘʩʩʦʚ, 

ʢʦʪʦʨʳʝ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʧʦʥʠʤʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ. 

ʆʙʨʘʟʝʮ çCreatorè 

ʇʨʦʙʣʝʤʘ: 

ʅʫʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʪʦ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʟʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʥʝ-

ʢʦʪʦʨʦʛʦ ʢʣʘʩʩʘ. ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʚ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝ-

ʤʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ 

ʥʘʟʥʘʯʝʥʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ ʦʙʲʝʢʪʦʚ, ʧʦʣʝʟʥʦ ʨʫʢʦʚʦʜ-

ʩʪʚʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʤ ʦʩʥʦʚʥʳʤ ʧʨʠʥʮʠʧʦʤ. 

ʈʝʰʝʥʠʝ: 

ʉʣʝʜʫʝʪ ʥʘʟʥʘʯʠʪʴ ʢʣʘʩʩʫ ɺ ʦʙʷʟʘʥʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʘ ɸ, 

ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

¶ ʢʣʘʩʩ ɺ ʘʛʨʝʛʠʨʫʝʪ, ʩʦʜʝʨʞʠʪ ʠʣʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ ʦʙʲʝʢʪʳ ʢʣʘʩʩʘ ɸ; 

¶ ʢʣʘʩʩ ɺ ʦʙʣʘʜʘʝʪ ʜʘʥʥʳʤʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ 

ʦʙʲʝʢʪʘʤ ʢʣʘʩʩʘ ɸ ʧʨʠ ʠʭ ʩʦʟʜʘʥʠʠ (ʪ.ʝ. ʢʣʘʩʩ ɺ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ ʵʢʩʧʝʨʪʦʤ). 

ʂʣʘʩʩ ɺ ʧʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʦʟʜʘʪʝʣʴ (creator) ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ ɸ. 

ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʦʚ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʵʪʠʤ ʫʩʣʦʚʠʷʤ, ʪʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴ-

ʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʦʟʜʘʪʝʣʷ ʢʣʘʩʩ, ʘʛʨʝʛʠʨʫʶʱʠʡ ʠʣʠ ʩʦʜʝʨʞʘʱʠʡ 

ʢʣʘʩʩ ɸ. 

ʇʨʠʤʝʨ: 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʯʠʥʝʥʥʦʛʦ ʧʦʪʦʢʘ ʩʦʙʳʪʠʡ çʉʦʟʜʘʪʴ ʛʨʘʬʠʢè ʚʘʨʠʘʥ-

ʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè (ʩʤ. ʨʠʩ. 4.8) ʥʝʦʙʭʦʜʠʤʦ ʨʝ-

ʰʠʪʴ, ʢʪʦ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʟʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʛʨʘʬʠʢʘ ʚ ʩʠʩʪʝʤʝ. ʅʘ ʨʠʩʫʥʢʝ 

4.13 ʧʦʢʘʟʘʥʦ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʘ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. 
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ʈʠʩ. 4.13. ɼʚʘ ʚʘʨʠʘʥʪʘ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʢʘ 

 

ɺ ʜʠʘʛʨʘʤʤʝ ʥʘ ʨʠʩ. 4.8 ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ 1. ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʦʙʨʘʟʮʫ çCrea-

torè ʥʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ 2 (ʥʦʚʳʡ ʦʙʲʝʢʪ ʢʣʘʩʩʘ Schedule 

ʩʦʟʜʘʝʪʩʷ ʢʣʘʩʩʦʤ Student, ʘ ʥʝ RegistrationController, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ Student 

ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʝʨʚʦʤʫ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʫʩʣʦʚʠʡ). 

ʉʣʝʜʩʪʚʠʷ: 

ʆʙʨʘʟʝʮ çCreatorè ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʚʷʟʘʥ-

ʥʳʡ ʩ ʧʨʦʮʝʩʩʦʤ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ. ɺ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʵʪʘ 

ʟʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ. ʆʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ 

ʦʙʨʘʟʮʘ Creator ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʙʲʝʢʪʘ-ʩʦʟʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʨʠ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʠ ʣʶʙʦʛʦ ʩʦʙʳʪʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʩʚʷʟʘʥ ʩʦ ʚʩʝʤʠ ʩʦʟʜʘʥʥʳʤʠ ʠʤ ʦʙʲʝʢʪʘʤʠ. 
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ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʩʚʷʟʘʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚ ʢʘʯʝʩʪʚʝ ʩʦʟʜʘʪʝʣʷ ʚʳʙʠʨʘʝʪʩʷ ʢʣʘʩʩ, ʢʦʪʦʨʳʡ ʩʦ-

ʜʝʨʞʠʪ ʜʘʥʥʳʝ ʠʥʠʮʠʘʣʠʟʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʦʙʲʝʢʪʫ ʚʦ ʚʨʝʤʷ ʝʛʦ ʩʦʟʜʘʥʠʷ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʵʪʦ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʨʘʟʮʘ Information Expert. ɺ ʧʨʦʮʝʩ-

ʩʝ ʩʦʟʜʘʥʠʷ ʠʥʠʮʠʘʣʠʟʠʨʫʶʱʠʝ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʠʥʠʮʠ-

ʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʦʛʦ ʚʠʜʘ, ʪʘʢʦʛʦ, ʢʘʢ ʢʦʥʩʪʨʫʢʪʦʨ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʦʞʥʳʭ ʩʣʫʯʘʷʭ ʚʤʝʩʪʦ ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʚʝʩʪʥʳʡ ʦʙʨʘʟʝʮ Factory (ʌʘʙʨʠʢʘ)
1
 ʠ ʜʝʣʝʛʠʨʦʚʘʪʴ ʦʙʷʟʘʥʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʤʫ ʢʣʘʩʩʫ. 

ʆʙʨʘʟʝʮ çLow Couplingè 

ʇʨʦʙʣʝʤʘ: 

ʅʫʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʩʥʠʟʠʪʴ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʥʠʭ ʠ ʧʦʚʳʩʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦ-

ʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʈʝʰʝʥʠʝ: 

ʉʣʝʜʫʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʣʘ-

ʙʫʶ ʩʚʷʟʘʥʥʦʩʪʴ. ʉʚʷʟʘʥʥʦʩʪʴ (coupling) ð ʵʪʦ ʤʝʨʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʘʩʢʦʣʴʢʦ 

ʞʝʩʪʢʦ ʦʜʠʥ ʵʣʝʤʝʥʪ ʩʚʷʟʘʥ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʠʣʠ ʢʘʢʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʜʘʥʥʳʭ ʦ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʘʭ ʦʥ ʦʙʣʘʜʘʝʪ. ʕʣʝʤʝʥʪ ʩʦ ʩʣʘʙʦʡ ʩʚʷʟʘʥʥʦʩʪʴʶ ʟʘʚʠ-

ʩʠʪ ʦʪ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ʂʣʘʩʩ ʩ ʩʠʣʴʥʦʡ ʩʚʷʟʘʥʥʦʩʪʴʶ ʟʘ-

ʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʢʣʘʩʩʦʚ ʥʝʞʝʣʘʪʝʣʴʥʦ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʥʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʩʣʝʜʫʶʱʠʭ ʧʨʦʙʣʝʤ. 

¶ ʀʟʤʝʥʝʥʠʷ ʚ ʩʚʷʟʘʥʥʳʭ ʢʣʘʩʩʘʭ ʧʨʠʚʦʜʷʪ ʢ ʣʦʢʘʣʴʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʜʘʥʥʦʤ ʢʣʘʩʩʝ. 

¶ ɿʘʪʨʫʜʥʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

¶ ʋʩʣʦʞʥʷʝʪʩʷ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʣʘʩʩʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥ ʜʘʥʥʳʡ ʢʣʘʩʩ. 

ʇʨʠʤʝʨ: 

                                                      
1ʇʨʠʝʤʳ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʘʪʪʝʨʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ / ʕ. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʯʠʥʝʥʥʳʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ çʉʦʟʜʘʪʴ ʛʨʘʬʠʢè ʚʘʨʠʘʥʪʘ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè (ʩʤ. ʨʠʩ. 4.8). ʅʘ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤ-

ʤʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʛʨʘʬʠʢʘ ʚ ʩʠʩʪʝʤʝ ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ 1 (ʨʠʩ. 4.13). ʆʜʥʘʢʦ 

ʩʦʛʣʘʩʥʦ ʦʙʨʘʟʮʫ çLow Couplingè ʥʘʠʣʫʯʰʠʤ ʨʝh ʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ 2, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʫ ʢʣʘʩʩʘ RegistrationController ʙʫʜʝʪ ʥʘ ʦʜʥʫ ʩʚʷʟʴ ʤʝʥʴʰʝ 

(ʪ.ʝ. ʙʫʜʝʪ ʦʙʝʩʧʝʯʝʥʘ ʙʦʣʝʝ ʩʣʘʙʘʷ ʩʚʷʟʘʥʥʦʩʪʴ). 

ʉʣʝʜʩʪʚʠʷ: 

ʆʙʨʘʟʝʮ Low Coupling ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʢʣʘʩʩʦʚ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʚʳʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦ-

ʣʝʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ. ɽʛʦ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʟʦʣʠʨʦ-

ʚʘʥʥʦ ʦʪ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ, ʪʘʢʠʭ ʢʘʢ Information Expert ʠ High Cohesion. ʆʥ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʙʷʟʘʥʥʦʩʪʝʡ. 

ʅʝ ʩʫʱʝʩʪʚʫʝʪ ʘʙʩʦʣʶʪʥʦʡ ʤʝʨʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʠʰʢʦʤ ʩʠʣʴʥʦʡ ʩʚʷ-

ʟʘʥʥʦʩʪʠ. ɺʘʞʥʦ ʣʠʰʴ ʧʦʥʠʤʘʪʴ ʩʚʷʟʘʥʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʠ ʥʝ ʫʧʫʩʪʠʪʴ ʪʦʪ ʤʦ-

ʤʝʥʪ, ʢʦʛʜʘ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʩʚʷʟʘʥʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝ-

ʥʠʶ ʧʨʦʙʣʝʤ. ɺ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʪʘʢʠʤ ʧʨʠʥʮʠʧʦʤ: ʢʣʘʩʩʳ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʙʱʠʤʠ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʠ ʩ ʚʳʩʦʢʦʡ ʚʝ-

ʨʦʷʪʥʦʩʪʴʶ ʙʫʜʫʪ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʤʠ-

ʥʠʤʘʣʴʥʫʶ ʩʚʷʟʘʥʥʦʩʪʴ ʩ ʜʨʫʛʠʤʠ ʢʣʘʩʩʘʤʠ. 

ʂʨʘʡʥʠʤ ʩʣʫʯʘʝʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʮʘ Low Coupling ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʩʚʷʟʳʚʘʥʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʪʦʞʝ ʥʝʞʝʣʘʪʝʣʴʥʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʦʙʲʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʠʩʪʝʤʝ ʩʚʷʟʘʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ çʦʙʱʘʶʪʩʷè ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ. 

ʇʨʠ ʩʣʠʰʢʦʤ ʯʘʩʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʥʮʠʧʘ ʩʣʘʙʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʩʠʩʪʝʤʘ ʙʫ-

ʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʩʣʦʞʥʳʭ ʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʶʱʠʭ ʚʩʝ ʦʧʝʨʘʮʠʠ, ʠ ʤʥʦʞʝʩʪʚʘ ʧʘʩʩʠʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩ-

ʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʢʦʪʦʨʳʭ ʩʚʦʜʠʪʩʷ ʢ ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʝʢʦʪʦʨʘʷ ʦʧʪʠ-

ʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʩʚʷʟʳʚʘʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʧʦʣʥʷʪʴ ʦʩʥʦʚ-
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ʥʳʝ ʬʫʥʢʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. 

ʅʝ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʳʡ ʦʙʨʘʟʝʮ, ʢʦʛʜʘ ʩʦʟʜʘʶʪʩʷ ʩʚʷʟʠ ʩ ʫʩʪʦʡʯʠ-

ʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʉʠʣʴʥʘʷ ʩʚʷʟʘʥʥʦʩʪʴ ʩ ʪʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʨʦʙʣʝʤʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ Java 2 Enterprise Edition ʤʦʞʥʦ ʞʝʩʪʢʦ ʩʚʷ-

ʟʘʪʴ ʩ ʙʠʙʣʠʦʪʝʢʘʤʠ Java, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳ. 

ʉʠʣʴʥʘʷ ʩʚʷʟʘʥʥʦʩʪʴ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʦʡ. ʇʨʦʙʣʝʤʦʡ ʷʚ-

ʣʷʝʪʩʷ ʞʝʩʪʢʦʝ ʩʚʷʟʳʚʘʥʠʝ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ 

ʙʝʟ ʫʙʝʜʠʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʥʝ ʩʣʝʜʫʝʪ ʚʦ ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ ʙʦʨʦʪʴʩʷ ʟʘ 

ʫʤʝʥʴʰʝʥʠʝ ʩʚʷʟʘʥʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. 

ʆʙʨʘʟʝʮ çHigh Cohesionè 

ʇʨʦʙʣʝʤʘ:  

ʅʫʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʢʘʞʜʳʡ ʢʣʘʩʩ ʥʝ ʚʳʧʦʣʥʷʣ ʤʥʦʛʦ ʨʘʟʥʦʨʦʜʥʳʭ ʬʫʥʢʮʠʡ ʠʣʠ ʥʝʩʚʷʟʘʥʥʳʭ ʤʝʞ-

ʜʫ ʩʦʙʦʡ ʦʙʷʟʘʥʥʦʩʪʝʡ. ʊʘʢʠʝ ʢʣʘʩʩʳ ʩʦʟʜʘʚʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ 

ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʘʢʠʭ ʞʝ ʧʨʦʙʣʝʤ, ʢʘʢ ʫ ʢʣʘʩʩʦʚ ʩ ʩʠʣʴʥʦʡ ʩʚʷʟʘʥ-

ʥʦʩʪʴʶ. 

ʈʝʰʝʥʠʝ: 

ʉʣʝʜʫʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʠʣʴ-

ʥʦʝ ʩʮʝʧʣʝʥʠʝ. ɺ ʪʝʨʤʠʥʘʭ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʮʝʧ-

ʣʝʥʠʝ (cohesion) ð ʵʪʦ ʤʝʨʘ ʩʚʷʟʘʥʥʦʩʪʠ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʦʙʷʟʘʥʥʦʩʪʝʡ 

ʢʣʘʩʩʘ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʣʝʤʝʥʪ ʦʙʣʘʜʘʝʪ ʩʠʣʴʥʳʤ ʩʮʝʧʣʝʥʠʝʤ, ʝʩʣʠ ʝʛʦ ʦʙʷʟʘʥ-

ʥʦʩʪʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʦʥ ʥʝ ʚʳʧʦʣʥʷʝʪ ʠʟʣʠʰʥʝʛʦ ʦʙʲʝʤʘ ʨʘʙʦ-

ʪʳ. ɺ ʨʦʣʠ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʣʘʩʩʳ, ʧʦʜʩʠʩʪʝʤʳ, ʤʦʜʫʣʠ ʠ ʪ.ʜ. 

ʂʣʘʩʩʳ ʩʦ ʩʣʘʙʳʤ ʩʮʝʧʣʝʥʠʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʧʦʣʥʷʶʪ ʦʙʷʟʘʥʥʦʩʪʠ, ʢʦ-

ʪʦʨʳʝ ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʢʣʘʩʩʘʤʠ. 

ʇʨʠʤʝʨ: 

ʀʩʧʦʣʴʟʫʝʤ ʪʦʪ ʞʝ ʧʨʠʤʝʨ, ʯʪʦ ʠ ʜʣʷ ʧʨʝʜʳʜʫʱʝʛʦ ʦʙʨʘʟʮʘ (ʩʤ. ʨʠʩ. 4.13). 

ʉʦʛʣʘʩʥʦ ʦʙʨʘʟʮʫ çHigh Cohesionè, ʥʘʠʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʨʠ-

ʘʥʪ 2, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʢʣʘʩʩ RegistrationController ʜʝʣʝʛʠʨʫʝʪ ʦʙʷʟʘʥʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʢʣʘʩʩʘ Shedule ʢʣʘʩʩʫ Student, ʠ ʫ ʩʘʤʦʛʦ ʢʣʘʩʩʘ Regis-
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trationController ʙʫʜʝʪ ʥʘ ʦʜʥʫ ʦʙʷʟʘʥʥʦʩʪʴ ʤʝʥʴʰʝ (ʪ.ʝ. ʝʛʦ ʩʮʝʧʣʝʥʠʝ ʙʫʜʝʪ 

ʩʠʣʴʥʝʝ). 

ʉʣʝʜʩʪʚʠʷ: 

ʂʘʢ ʧʨʘʚʠʣʦ, ʢʣʘʩʩ ʩ ʩʠʣʴʥʳʤ ʩʮʝʧʣʝʥʠʝʤ ʩʦʜʝʨʞʠʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴ-

ʰʦʝ ʯʠʩʣʦ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʥʝ 

ʚʳʧʦʣʥʷʝʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʬʫʥʢʮʠʡ. ʆʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʢʣʘʩʩʘʤʠ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʦʜʥʦʪʠʧʥʦʡ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʧʝʨʘʮʠʡ ʫʧʨʦʱʘʶʪ ʧʦʜʜʝʨʞʢʫ ʠ 

ʤʦʜʠʬʠʢʘʮʠʶ ʢʣʘʩʩʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʙʨʘʟʝʮ High Cohesion, ʢʘʢ ʠ ʜʨʫʛʠʝ ʧʦʥʷʪʠʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʠʤʝʝʪ ʘʥʘʣʦʛʠʶ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʯʝʣʦʚʝʢ, ʚʳʧʦʣʥʷʶʱʠʡ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟʥʦʨʦʜʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ (ʦʩʦʙʝʥʥʦ 

ʪʝʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʣʶʜʴʤʠ), ʨʘʙʦʪʘʝʪ ʥʝ 

ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʝʥʝʜʞʝʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʤʝʶʪ ʨʘʩ-

ʧʨʝʜʝʣʷʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʤʝʞʜʫ ʩʚʦʠʤʠ ʧʦʜʯʠʥʝʥʥʳʤʠ. 

ʉʣʘʙʘʷ ʩʚʷʟʘʥʥʦʩʪʴ ʠ ʩʠʣʴʥʦʝ ʩʮʝʧʣʝʥʠʝ ð ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʷ ʇʆ. ʆʙʲʝʢʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʣʥʦʩʪʴʶ ʩ ʥʠʤʠ ʩʦʛʣʘʩʫʝʪʩʷ, ʧʦ-

ʩʢʦʣʴʢʫ ʦʜʥʠʤ ʠʟ ʝʛʦ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʥɹʦʩʪʴ. 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʣʘʙʦʝ ʩʮʝʧʣʝʥʠʝ ʦʢʘʟʚrʘʝʪʩʷ ʦʧʨʘʚ-

ʜʘʥʥʳʤ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ ʚʦʟʥʠʢʘʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʙʷʟʘʥʥʦʩʪʠ ʠʣʠ 

ʢʦʜ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʦʜʥʦʤ ʢʣʘʩʩʝ ʠʣʠ ʢʦʤʧʦʥʝʥʪʝ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʝʛʦ ʧʦʜʜʝʨʞ-

ʢʠ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ ʩʣʘʙʦʛʦ ʩʮʝʧʣʝʥʠʷ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʝ ʢ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʩʝʨʚʝʨʥʳʤ ʦʙʲʝʢʪʘʤ. ʇʦʩʢʦʣʴʢʫ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ, 

ʠʥʦʛʜʘ ʞʝʣʘʪʝʣʴʥʦ ʩʦʟʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʩʝʨʚʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʩʦ ʩʣʘʙʳʤ 

ʩʮʝʧʣʝʥʠʝʤ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʬʝʡʩ ʤʥʦʛʠʤ ʦʧʝʨʘʮʠʷʤ. ʕʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʫʜʘʣʝʥʥʳʭ ʚʳʟʦʚʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʅʘʙʦʨ ʦʙʷʟʘʥʥʦʩʪʝʡ ʢʣʘʩʩʦʚ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʥʘ ʧʨʝʜʤʝʪ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ 
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ʧʨʦʙʣʝʤ: 

¶ ʜʫʙʣʠʨʦʚʘʥʠʷ ʦʜʠʥʘʢʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘʭ; 

¶ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʘ; 

¶ ʢʣʘʩʩʦʚ ʩ ʦʜʥʦʡ ʦʙʷʟʘʥʥʦʩʪʴʶ ʠʣʠ ʚʦʦʙʱʝ ʙʝʟ ʦʙʷʟʘʥʥʦʩʪʝʡ; 

¶ ʢʣʘʩʩʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʘʪʨʠʙʫʪʦʚ ʠ ʘʩʩʦʮʠʘʮʠʡ ʢʣʘʩʩʦʚ 

ɸʪʨʠʙʫʪʳ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ, ʛʣʦʩʩʘʨʠʷ ʠ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ. ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ 

ʘʪʨʠʙʫʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʢʣʘʩʩʦʚ-ʩʫʱʥʦʩʪʝʡ, ʠ ʦʥʠ ʠʤʝʶʪ ʪʦʪ ʞʝ 

ʩʤʳʩʣ, ʯʪʦ ʠ ʚ ʤʦʜʝʣʠ ERM. ɸʪʨʠʙʫʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʩʪʳʤʠ, ʪ.ʝ. ʚʳʨʘʟʠʤʳ-

ʤʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ (ʦʜʥʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʰʠʙʦʢ ʷʚ-

ʣʷʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʣʦʞʥʦʛʦ ʧʦʥʷʪʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʘʪʨʠʙʫʪʘ). 

ʊʘʢ, ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʢʣʘʩʩʦʚ-ʩʫʱʥʦʩʪʝʡ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ. 

4.12, ʦʥʠ ʧʨʠʤʫʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʨʠʩ. 4.14). 

ʉʚʷʟʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ (ʘʩʩʦʮʠʘʮʠʠ) ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: 

1. ʅʘʯʘʣʴʥʳʡ ʥʘʙʦʨ ʩʚʷʟʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʦʧʝʨʘʪʠʚʥʳʭ 

ʜʠʘʛʨʘʤʤ. ɽʩʣʠ ʜʚʘ ʦʙʲʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ (ʦʙʤʝʥʠʚʘʶʪʩʷ ʩʦʦʙʱʝʥʠʷʤʠ), 

ʤʝʞʜʫ ʥʠʤʠ ʥʘ ʢʦʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʨʘʤʤʝ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʩʚʷʟʴ (ʧʫʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ), ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʜʚʫʥʘʧʨʘʚʣʝʥʥʫʶ ʘʩʩʦʮʠʘʮʠʶ ʤʝʞʜʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʣʘʩʩʘʤʠ. ɽʩʣʠ ʩʦʦʙʱʝʥʠʷ ʤʝʞʜʫ ʥʝʢʦʪʦʨʦʡ ʧʘʨʦʡ ʦʙʲʝʢ-

ʪʦʚ ʧʝʨʝʜʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʩʩʦʮʠʘ-

ʮʠʠ ʚʚʦʜʠʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʛʘʮʠʠ. 

2. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʫʪʦʯʥʷʶʪʩʷ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ-ʩʫʱʥʦʩʪʷʤʠ. 

ɿʘʜʘʶʪʩʷ ʤʦʱʥʦʩʪʠ ʘʩʩʦʮʠʘʮʠʡ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʘʩʩʦʮʠ-

ʘʮʠʠ, ʘʛʨʝʛʘʮʠʠ, ʦʙʦʙʱʝʥʠʷ ʠ ʘʩʩʦʮʠʘʮʠʠ-ʢʣʘʩʩʳ. 

ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʠ ʩʦʩʨʝʜʦʪʦʯʠʪʴ-

ʩʷ ʥʘ ʪʝʭ ʘʩʩʦʮʠʘʮʠʷʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʘʥʥʳʝ ʦ ʩʚʷʟʠ ʜʦʣʞʥʳ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝ-

ʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ ʜʦʩʪʘʪʦʯʥʦ ʚʘʞʥʳʡ ʤʦʤʝʥʪ. ɽʩʣʠ ʤʦʜʝʣʴ ʩʦʜʝʨ-

ʞʠʪ N ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ, ʪʦ ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ N*(N-1) 

ʘʩʩʦʮʠʘʮʠʶ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʧʨʦʩʪʦ ʩʦʟʜʘʚʘʪʴ çʚʠʟʫʘʣʴʥʳʡ 
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ʰʫʤè ʠ ʫʭʫʜʰʘʪʴ ʥʘʛʣʷʜʥʦʩʪʴ ʜʠʘʛʨʘʤʤ. ʇʦʵʪʦʤʫ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʘʩʩʦʮʠʘʮʠʡ 

ʥʫʞʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥʮʠʧʘ ʤʠʥʠʤʘʣʠʟʤʘ. 

 

ʈʠʩ. 4.14. ʂʣʘʩʩʳ ʩ ʦʧʝʨʘʮʠʷʤʠ çʘʥʘʣʠʟʘè ʠ ʘʪʨʠʙʫʪʘʤʠ 

 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ, ʧʨʠʥʠʤʘʶʱʠʤʠ ʫʯʘʩʪʠʝ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè, ʧʦʢʘʟʘʥʳ 

ʥʘ ʨʠʩ. 4.15 ð 4.17. 

ʅʘ ʨʠʩ. 4.15 ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʢʣʘʩʩʳ-ʩʫʱʥʦʩʪʠ. ɸʛʨʝʛʘʮʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ 

Student ʠ Schedule ʦʪʨʘʞʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʢʘʞʜʳʡ ʛʨʘʬʠʢ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʴʶ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʣʴʢʦ ʝʤʫ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ, 

ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʛʨʘʬʠʢ ʪʝʢʫʱʝʛʦ ʩʝʤʝʩʪʨʘ, ʘ ʚʩʝ ʛʨʘ-

ʬʠʢʠ ʩʪʫʜʝʥʪʘ ʟʘ ʨʘʟʥʳʝ ʩʝʤʝʩʪʨʳ. ʄʝʞʜʫ ʢʣʘʩʩʘʤʠ Schedule ʠ CourseOffering 

ʚʚʝʜʝʥʦ ʜʚʝ ʘʩʩʦʮʠʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʢʨʝʪʥʳʡ ʢʫʨʩ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚ ʛʨʘʬʠʢ 

ʩʪʫʜʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ (ʥʝ ʙʦʣʝʝ ʯʝʪʳʨʝʭ ʢʫʨʩʦʚ) ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ (ʥʝ 

ʙʦʣʝʝ ʜʚʫʭ ʢʫʨʩʦʚ). ʂ ʢʣʘʩʩʫ Student; ʜʦʙʘʚʣʝʥʳ ʜʚʘ ʥʦʚʳʭ ʧʦʜʢʣʘʩʩʘ ð 

FulltimeStudent: (ʩʪʫʜʝʥʪ ʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ) ʠ ParttimeStudent (ʩʪʫʜʝʥʪ ʚʝʯʝʨʥʝ-

ʛʦ ʦʪʜʝʣʝʥʠʷ). 
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ʈʠʩ. 4.15. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ-ʩʫʱʥʦʩʪʝʡ 

 

 

ʅʘ ʨʠʩ. 4.16 ʧʦʢʘʟʘʥʳ ʘʩʩʦʮʠʘʮʠʠ-ʢʣʘʩʩʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʚʦʡʩʪʚʘ ʩʚʷ-

ʟʝʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ Schedule ʠ CourseOffering. ɸʩʩʦʮʠʘʮʠʷ, ʩʚʷʟʳʚʘʶʱʘʷ ʛʨʘ-

ʬʠʢ ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʢʫʨʩ, ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʘʪʨʠʙʫʪ ð ʩʪʘʪʫʩ ʢʫʨʩʘ ʚ ʢʦʥ-

ʢʨʝʪʥʦʤ ʛʨʘʬʠʢʝ (status), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ çʚʢʣʶʯʝʥ ʚ ʛʨʘ-

ʬʠʢè, çʦʪʤʝʥʝʥè, çʚʥʝʩʝʥ ʚ ʩʧʠʩʦʢ ʢʫʨʩʘè ʠ çʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʛʨʘʬʠʢʝè. ɽʩʣʠ 

ʢʫʨʩ ʚ ʧʨʦʮʝʩʩʝ ʟʘʢʨʳʪʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʝʨʝʭʦʜʠʪ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚ ʦʩʥʦʚ-

ʥʳʝ, ʪʦ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʩʩʦʮʠʘʮʠʠ ʜʦʙʘʚʣʷʝʪʩʷ ʘʪʨʠʙʫʪ çʦʮʝʥʢʘè (grade). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʩʩʦʮʠʘʮʠʷ-ʢʣʘʩʩ PrimaryScheduleOfferingInfo ʥʘʩʣʝʜʫʝʪ ʩʚʦʡ-

ʩʪʚʘ ʘʩʩʦʮʠʘʮʠʠ-ʢʣʘʩʩʘ ScheduleOfferingInfo (ʘʪʨʠʙʫʪʳ ʠ ʦʧʝʨʘʮʠʠ, ʩʦʜʝʨʞʘ-

ʱʠʝʩʷ ʚ ʵʪʦʤ ʢʣʘʩʩʝ, ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʢ ʦʩʥʦʚʥʳʤ, ʪʘʢ ʠ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʢʫʨ-

ʩʘʤ) ʠ ʜʦʙʘʚʣʷʝʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ (ʦʮʝʥʢʘ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʚʢʣʶʯʝʥʠʝ ʢʫʨʩʘ ʚ 

ʛʨʘʬʠʢ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʪʦʣʴʢʦ ʜʣʷ ʦʩʥʦʚʥʳʭ ʢʫʨʩʦʚ), ʯʪʦ ʠ ʧʦʢʘʟʘʥʦ ʩ ʧʦ-

ʤʦʱʴʶ ʩʚʷʟʠ ʦʙʦʙʱʝʥʠʷ. 
ScheduleOfferingInfo    
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ʈʠʩ. 4.16. ʇʨʠʤʝʨ ʘʩʩʦʮʠʘʮʠʡ-ʢʣʘʩʩʦʚ 

 

ʅʘ ʨʠʩ. 4.17 ʧʦʢʘʟʘʥʘ ʧʦʣʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çɿʘʨʝ-

ʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʢʫʨʩʳè (ʙʝʟ ʘʪʨʠʙʫʪʦʚ ʠ ʦʧʝʨʘʮʠʡ). ɸʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʛʨʘʥʠʯ-

ʥʳʤʠ ʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʢʣʘʩʩʘʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʫʧʨʘʚʣʷʶʱʠʤʠ ʢʣʘʩʩʘʤʠ ʠ ʢʣʘʩ-

ʩʘʤʠ-ʩʫʱʥʦʩʪʷʤʠ ʚʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʦʧʝʨʘʪʠʚʥʳʭ ʜʠʘʛʨʘʤʤ ʠ ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʫʩʪʦʡʯʠʚʳʭ ʩʪʨʫʢʪʫʨʥʳʭ (ʩʝʤʘʥʪʠʯʝʩʢʠʭ) ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ ʦʪʨʘʞʘʶʪ 

ʩʚʷʟʠ, ʜʠʥʘʤʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʱʠʝ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʧʦʪʦʢʝ 

ʫʧʨʘʚʣʝʥʠʷ (ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ). ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʘʩʩʦʮʠʘʮʠʡ ʵʪʦ ʥʝ 

ʩʚʦʡʩʪʚʝʥʥʦ, ʚ ʜʘʣʴʥʝʡʰʝʤ (ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ) ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ. 



 355 

 

ʈʠʩ. 4.17. ʇʦʣʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ (ʙʝʟ ʘʪʨʠʙʫʪʦʚ ʠ ʦʧʝʨʘʮʠʡ) 

 

ʋʥʠʬʠʢʘʮʠʷ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ 

ʋʥʠʬʠʢʘʮʠʷ ʢʣʘʩʩʦʚ ʘʥʘʣʠʟʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʩʦʟʜʘʥʥʳʭ ʢʣʘʩʩʦʚ ʥʘ 

ʧʨʝʜʤʝʪ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

¶ ʠʤʷ ʠ ʦʧʠʩʘʥʠʝ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ çʘʥʘʣʠʟʘè ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴ ʩʫʱʥʦʩʪʴ ʝʛʦ ʨʦʣʠ 

ʚ ʩʠʩʪʝʤʝ. ʀʤʝʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʫʥʠʢʘʣʴʥr ʤʠ; 

¶ ʢʣʘʩʩʳ ʩ ʦʜʠʥʘʢʦʚʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʜʥʦ ʠ ʪʦ ʞʝ ʷʚ-

ʣʝʥʠʝ, ʜʦʣʞʥʳ ʦʙʲʝʜʠʥʷʪʴʩʷ; 

¶ ʢʣʘʩʩʳ-ʩʫʱʥʦʩʪʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʜʦʣʞʥʳ ʦʙʲʝʜʠʥʷʪʴʩʷ (ʜʘʞʝ 

ʝʩʣʠ ʠʭ ʧʦʚʝʜʝʥʠʝ ʦʪʣʠʯʘʝʪʩʷ). ʆʙʲʝʜʠʥʝʥʥʳʡ ʢʣʘʩʩ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʦʙ-

ʱʠʤ ʧʦʚʝʜʝʥʠʝʤ. 

ʇʨʠ ʦʙʥʦʚʣʝʥʠʠ ʢʣʘʩʩʦʚ ʜʦʣʞʥʳ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʙʥʦʚʣʷʪʴʩʷ ʦʧʠʩʘ-

ʥʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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4.4. 

ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɽ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ 

 

ʎʝʣʴʶ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʘ (ʥʘʙʦʨʘ ʢʣʘʩʩʦʚ çʘʥʘʣʠʟʘè), ʩʦʩʪʘʚʣʷʶ-

ʱʝʛʦ ʩʪʘʙʠʣʴʥʫʶ ʦʩʥʦʚʫ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ, ʢ ʩʨʝʜʝ ʨʝʘʣʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ 

ʚʩʝʭ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʜʚʘ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ: 

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ; 

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ. 

ʀʭ ʠʟʣʦʞʝʥʠʝ ʙʫʜʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʨʠʤʝʨʘʤʠ ʠʟ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ. 

4.4.1.  

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ɸʈʍʀʊɽʂʊʋʈʓ ʉʀʉʊɽʄʓ 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʝʪʩʷ ʘʨʭʠʪʝʢʪʦʨʦʤ ʩʠʩʪʝʤʳ 

ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

¶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ; 

¶ ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʘʥʘʣʠʟʘ, ʚʳʷʚʣʝʥʠʝ ʧʦʜʩʠʩʪʝʤ ʠ 

ʠʥʪʝʨʬʝʡʩʦʚ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʫʨʦʚʥʝʡ; 

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʪʦʢʦʚ ʫʧʨʘʚʣʝʥʠʷ; 

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ 
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ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʝʪʘʣʠ ʨʝʘʣʠʟʘʮʠʠ ʘʨʭʠʪʝʢʪʫʨ-

ʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ. ʇʦʩʢʦʣʴʢʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʤʝʭʘʥʠʟʤʳ ð ʵʪʦ ʥʝʢʦʪʦʨʳʝ ʪʠʧʦʚʳʝ ʨʝʰʝʥʠʷ (ʦʙʨʘʟʮʳ), ʦʥʠ ʜʦʢʫʤʝʥʪʠʨʫʶʪʩʷ ʚ 

ʧʨʦʝʢʪʝ (ʤʦʜʝʣʠ) ʩ ʧʦʤʦʱʴʶ ʢʦʦʧʝʨʘʮʠʠ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çmechanismè, ʧʨʠ ʵʪʦʤ 

ʩʪʨʫʢʪʫʨʥʘʷ ʯʘʩʪʴ ʤʝʭʘʥʠʟʤʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ, ʘ ʧʦʚʝʜʝ-

ʥʠʝ ð ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʤʝʭʘʥʠʟʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ɹɼ. ʇʨʝʜʧʦʣʦ-

ʞʠʤ, ʯʪʦ ʚ ʧʨʦʝʢʪʝ ʩʠʩʪʝʤʳ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ .Java. ʇʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ ʢʘʪʘʣʦʛʘ ʢʫʨʩʦʚ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ 

ʦʩʥʦʚʝ ʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ, ʪʘʢʠʤ ʤʝʭʘʥʠʟʤʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʜʦʩʪʫʧ ʢ ʵʪʦʡ 

ʚʥʝʰʥʝʡ ʙʘʟʝ ʜʘʥʥʳʭ, ʜʦʣʞʝʥ ʙʳʪʴ JDBC (Java Database Connectivity). ʅʘ ʨʠʩ. 4.18 ʧʦ-

ʢʘʟʘʥʘ ʜʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʦʙʨʘʟʮʘ, ʦʧʠʩʚrʘʶʱʝʛʦ JDBC. 

 

ʈʠʩ. 4.18. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʢʦʦʧʝʨʘʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ JDBC 
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ɺʩʝ ʢʣʘʩʩʳ, ʠʟʦʙʨʘʞʝʥʥʳʝ ʥʘ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʛʨʫʧʧʳ: 

¶ ʉʦʙʩʪʚʝʥʥʦ ʢʣʘʩʩʳ JDBC (DriverManager, Connection, Statement, ResultSet), 

ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʟʘʧʨʦʩʘ ʢ ɹɼ (ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʪʦʨʘ SQL). 

ʕʪʠ ʢʣʘʩʩʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʫʨʦʚʥʶ Middleware ʠ ʚʭʦʜʷʪ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʡ ʧʘʢʝʪ. 

¶ ʂʣʘʩʩʳ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ <<role>>, ʷʚʣʷʶʱʠʝʩʷ çʟʘʧʦʣʥʠʪʝʣʷʤʠè (placeholders) 

ʨʝʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʩʠʩʪʝʤʳ. ʆʥʠ ʚʳʧʦʣʥʷʶʪ ʩʣʝ-

ʜʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʝ: 

DBClass ð ʦʪʚʝʯʘʝʪ ʟʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʜʘʥʥʳʭ. ʂʣʘʩʩ ʪʘʢʦʛʦ ʪʠʧʘ ʩʦʟʜʘʝʪʩʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ (persistent) ʢʣʘʩʩʘ, ʠʣʠ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʢʣʘʩʩʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ 

ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ɹɼ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʚ ʪʘʙʣʠʮʘʭ ʨʝʣʷʮʠʦʥʥʦʡ ɹɼ). 

ʅʘʧʨʠʤʝʨ, ʚ ʩʠʩʪʝʤʝ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʢʫʨʩʳ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙ-

ʨʘʟʮʦʤ Information Expert ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʣʘʩʩ-ʩʫʱʥʦʩʪʴ Course ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʟʘ 

ʩʦʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʯʝʙʥʳʭ ʢʫʨʩʘʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ, ʢʘʢ ʙʳ-

ʣʦ ʩʢʘʟʘʥʦ ʚ ʜʘʥʥʦʤ ʦʙʨʘʟʮʝ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ ʢʣʘʩʩʘ ʣʠʰʥʠʤʠ 

ʦʙʷʟʘʥʥʦʩʪʷʤʠ, ʧʦʩʢʦʣʴʢʫ ʢʣʘʩʩ Course ʜʦʣʞʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʜʝʨʞʘʪʴ ʚʳʟʦʚʳ 

ʩʝʨʚʠʩʦʚ JDBC. ʈʘʟʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʠ (ʧʨʠʤʝʥʝʥʠʝ 

ʦʙʨʘʟʮʘ çʋʨʦʚʥʠè) ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʷʟʘʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ɹɼ 

ʚʳʥʦʩʷʪʩʷ ʠʟ ʢʣʘʩʩʘ Course ʚ ʢʣʘʩʩ DBCourse. 

PersistencyClient ð ʢʣʘʩʩ, ʟʘʧʨʘʰʠʚʘʶʱʠʡ ʩʦʟʜʘʥʠʝ, ʯʪʝʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠʣʠ 

ʫʜʘʣʝʥʠʝ ʜʘʥʥʳʭ. 

PersistentClass ð ʢʣʘʩʩ-ʩʫʱʥʦʩʪʴ, ʦʙʲʝʢʪʳ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʘʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥ-

ʥʳʝ. 

PersistentClassList ð ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘʧʨʦʩʘ ʢ ɹɼ ð 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ DBClass.read(). 

ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʤʝʭʘʥʠʟʤʦʤ JDBC (ʦʧʝʨʘʮʠʡ ʢʣʘʩʩʘ 

DBClass), ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ 

ʜʠʘʛʨʘʤʤ ð ʢʦʦʧʝʨʘʪʠʚʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʩʦ-

ʟʜʘʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ (create), ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4.19. 
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ʀʟ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩ. 4.19 ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʜʘʥʥʳʭ (ʥʦʚʦʛʦ 

ʢʣʘʩʩʘ) ʦʙʲʝʢʪ PersistencyClient. ʟʘʧʨʘʰʠʚʘʝʪ DBClass. DBClass ʩʦʟʜʘʝʪ ʥʦʚʳʡ 

ʦʙʲʝʢʪ PersistentClass ʠ ʟʘʛʨʫʞʘʝʪ ʚ ʥʝʛʦ ʜʘʥʥʳʝ. ɿʘʪʝʤ DBClass ʩʦʟʜʘʝʪ ʥʦʚʳʡ 

ʦʧʝʨʘʪʦʨ SQL, ʠʩʧʦʣʴʟʫʷ ʦʧʝʨʘʮʠʶ createStatement() ʢʣʘʩʩʘ Connection. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʦʧʝʨʘʪʦʨʘ ʜʘʥʥʳʝ ʧʦʤʝʱʘʶʪʩʷ ʚ ɹɼ. 

 

ʈʠʩ. 4.19. ɼʠʘʛʨʘʤʤʘ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ create 

 

ɺʳʷʚʣʝʥʠʝ ʧʦʜʩʠʩʪʝʤ ʠ ʠʥʪʝʨʬʝʡʩʦʚ 

ɼʝʢʦʤʧʦʟʠʮʠʷ ʩʠʩʪʝʤʳ ʥʘ ʧʦʜʩʠʩʪʝʤʳ ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧ ʤʦʜʫʣʥɹʦʩʪʠ 

(ʩʤ. ʧʦʜʨʘʟʜ. 2.4.1). ʎʝʣʷʤʠ ʪʘʢʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʷʚʣʷʶʪʩʷ: 

¶ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʘʙʩʪʨʘʢʮʠʠ ʩʠʩʪʝʤʳ; 

¶ ʜʝʢʦʤʧʦʟʠʮʠʷ ʩʠʩʪʝʤʳ ʥʘ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʟʘʚʠʩʠʤʦ: ʢʦʥʬʠʛʫʨʠ-

ʨʦʚʘʪʴʩʷ ʠʣʠ ʧʦʩʪʘʚʣʷʪʴʩʷ; 

ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ (ʧʨʠ ʫʩʣʦʚʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʦʚ); 

ʨʘʟʤʝʱʘʪʴʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʝ; 

ʠʟʤʝʥʷʪʴʩʷ ʙʝʟ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ; 

¶ ʨʘʟʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʯʘʩʪʠ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʦʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʦʩ-






















































































































































































































































































































































































































































































