
 

 

ʉ. ɾʘʨʠʥʦʚ 

ʇʦʯʝʤʫ 1ʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʤʝʣʢʦʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

 

ɿʫʙʘʩʪʦʡ ʱʫʢʝ ʚ ʤʳʩʣʴ ʧʨʠʰʣʦ ʟʘ ʢ·h ʘʯʴʝ ʧʨʠʥʷʪʴʩʷ ʨʝʤʝʩʣʦ. 

ʀʟ ʙʘʩʥʠ ʀ. ɸ. ʂʨʳʣʦʚʘ çʑʫʢʘ ʠ ʢʦʪè 

 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʘʢ ʙʫʜʪʦ ʛʜʝ-ʪʦ ʯʪʦ-ʪʦ ʧʨʦʨʚʘʣʦ. ʇʨʠʭʦʜʠʰʴ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʝ, ʥʘʯʠʥʘʝʰʴ ʨʘʟʛʦʚʘʨʠʚʘʪʴ ʦ ʧʨʦʙʣʝʤʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ... ʢʘʢ ʚʜʨʫʛ, ʦʪʢʫʜʘ 

ʥʠ ʚʦʟʴʤʠʩʴ, ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʷʚʣʷʝʪʩʷ çʩʧʝʮʠʘʣʠʩʪ 1ʉè (ʤʝʩʪʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪ 

ʠʣʠ ʢʦʥʩʫʣʴʪʘʥʪ ʠʟ ʧʨʠʢʦʨʤʣʝʥʥʦʡ ʚʥʝʜʨʝʥʯʝʩʢʦʡ ʢʦʥʪʦʨʳ) ʩ ʫʥʠʚʝʨʩʘʣʴʥʦʡ 

ʪʘʙʣʝʪʢʦʡ ʦʪ ʚʩʝʭ ʙʦʣʝʟʥʝʡ. ʆʢʘʟʳʚʘʝʪʩʷ, ʜʣʷ ʧʦʣʥʦʛʦ ʩʯʘʩʪʴʷ ʥʫʞʥʦ ʚʩʝʛʦ 

ʥʠʯʝʛʦ ï ʧʨʦʩʪʦ çʚʥʝʜʨʠʪʴè ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʪʦ ʩʘʤʦʝ 1ʉ (ʚ ʚʘʨʠʘʥʪʝ ʋʇʇ, 

ʋʇ2, ERP ʠʣʠ ʢʘʢʦʤ-ʪʦ ʜʨʫʛʦʤ). ɸ ʢʦʛʜʘ ʧʳʪʘʝʰʴʩʷ ʚʳʷʩʥʷʪʴ, ï ʯʪʦ ʟʘ ʫʥʠ-

ʢʘʣʴʥʳʡ ʘʢʪʠʚʥʳʡ ʠʥʛʨʝʜʠʝʥʪ, ʣʝʛʢʦ ʠʟʙʘʚʣʷʶʱʠʡ ʦʪ ʚʩʝʭ ʥʝʜʫʛʦʚ, ʩʦʜʝʨ-

ʞʠʪʩʷ ʚʥʫʪʨʠ ʧʘʪʝʥʪʦʚʘʥʥʦʛʦ ʩʨʝʜʩʪʚʘ, ï ʪʦ ʦʙʳʯʥʦ ʧʦʣʫʯʘʝʰʴ ʦʜʠʥ ʠʟ ʜʚʫʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʚʝʪʦʚ: 

ü ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʘʤʳʝ ʧʝʨʝʜʦʚʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠ ̫ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʨʝʘʣʠ-

ʟʦʚʘʥʳ çʟʘʪʦʯʝʥʥʳʝè ʧʦʜ ʩʧʝʮʠʬʠʢʫ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʣʫʯ-

ʰʠʝ ʤʠʨʦʚʳʝ ʧʨʘʢʪʠʢʠ ʠ ʚʦʦʙʱʝ, 1ʉ ʵʪʦ ʥʘʰʝ ʚʩʸ (ʝʩʣʠ ʯʝʣʦʚʝʢ ʩʦʚʝʨʰʝʥ-

ʥʦ ʥʝ ʨʘʟʙʠʨʘʝʪʩʷ ʚ ʧʨʝʜʤʝʪʝ); 

ü ʥʘ ʙʘʟʝ ʠʤʝʶʱʝʛʦʩʷ ʪʠʧʦʚʦʛʦ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ, ʘʜʘʧʪʠʨʦʚʘʪʴ ʠ/ 

ʠʣʠ ʜʦʧʠʩʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʧʦʜ ʣʶʙʦʝ ʢʦʥʢʨʝʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (ʝʩʣʠ ʯʝʣʦ-

ʚʝʢ ʭʦʪʴ ʯʪʦ-ʪʦ ʧʦʥʠʤʘʝʪ ʠ ʧʦʵʪʦʤʫ ʚʳʥʫʞʜʝʥ ʫʢʣʦʥʷʪʴʩʷ ʦʪ ʩʦʜʝʨʞʘʪʝʣʴ-

ʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ ʚʦʧʨʦʩʘ). 

 

ʇʝʨʚʳʡ ʩʣʫʯʘʡ ʩʦʚʩʝʤ ʧʨʦʩʪʦʡ: ʥʫʞʥʦ ʫʯʠʪʴ ʤʘʪʯʘʩʪʴ! ɺʪʦʨʦʡ ʩʣʫʯʘʡ ʙʦʣʝʝ 

ʩʣʦʞʥʳʡ, ʠ ʧʨʦʙʣʝʤʘ ʟʜʝʩʴ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ʇʦʯʝʤʫ-ʪʦ ʯʘʩʪʦ ʩʯʠʪʘʝʪʩʷ, 

ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʦ ʯʪʦ-ʪʦ ʚʨʦʜʝ ʙʫʭʛʘʣʪʝʨʠʠ ʠʣʠ ʩʢʣʘʜʘ: ʧʨʠʭʦʜʠʰʴ, ʧʨʦ-

ʚʦʜʠʰʴ çʦʙʩʣʝʜʦʚʘʥʠʝè, ʚʳʷʩʥʷʝʰʴ ï ʢʘʢʠʝ ʩʪʨʦʠʪʴ ʦʪʯʸʪʳ ʠ ʧʝʯʘʪʘʪʴ ʜʦʢʫ-

ʤʝʥʪʳ, ʘ ʜʘʣʴʰʝ ʜʝʣʦ ʪʝʭʥʠʢʠ. ʉʧʨʘʰʠʚʘʶ ʪʘʢʠʭ çʚʥʝʜʨʝʥʮʝʚè: 

ï_ɺʳ ʟʘʯʝʤ ʕʊʆ ʩʜʝʣʘʣʠ? 

ï_ʂʘʢ ʟʘʯʝʤ? ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ ʦʯʝʥʴ ʭʦʪʷʪ. ʆʥʠ ʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘ-

ʥʠʠ ʠʤʝʥʥʦ ʕʊʆ ʧʨʦʧʠʩʘʣʠ. 

ï_ʅʫ ʜʘ. ɸ ʝʱʸ ʦʥʠ ʭʦʪʷʪ ʩʢʘʪʝʨʪʴ-ʩʘʤʦʙʨʘʥʢʫ ʠ ʢʦʚʸʨ-ʩʘʤʦʣʸʪ. ʇʦʵʪʦʤʫ 

ʚʤʝʩʪʦ ʨʘʟʲʷʩʥʝʥʠʷ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʚʝʯʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚʳ ʚʧʘʨʠʚʘʝ-

ʪʝ ʥʝʟʘʜʘʯʣʠʚʦʤʫ ʢʣʠʝʥʪʫ ʩʪʦ ʩʦʨʦʢ ʚʦʩʝʤʴ ʚʘʨʠʘʥʪʦʚ ʥʘʩʪʨʦʝʢ ʪʦʛʦ, ʯʪʦ ʚ 

ʧʨʠʥʮʠʧʝ ʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ. 

ɿʘʤʝʪʢʠ ʢʦʥʩʫʣʴʪʘʥʪʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 



ʇʦʯʝʤʫ 1ʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʢʦʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʉ. ɾʘʨʠʥʦʚ 
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ʆʙʠʞʘʶʪʩʷ. ʄʦʣ, ʫ ʥʠʭ ʢʫʯʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʪʨʫʜʠʪʩʷ, ʠ ʚ ʛʦʣʦʚʥʦʤ ʦʬʠʩʝ, ʠ ʚ 

ʣʫʯʰʠʭ ʮʝʥʪʨʘʭ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʨʦʛʨʘʤʤʠʩʪʳ ʤʠʨʦʚʦʛʦ ʫʨʦʚʥʷ. ʅʘʚʝʨʥʦ, ʪʘʢ 

ʦʥʦ ʠ ʝʩʪʴ. ʊʦʣʴʢʦ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ï ʵʪʦ ʥʝ ʚʦʧʨʦʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ. ɽʩʪʴ ʮʝʣʘʷ ʦʪʨʘʩʣʴ, ʥʘʟʳʚʘʝʪʩʷ Production / Operations Management, ʢʦʪʦ-

ʨʘʷ ʦʯʝʥʴ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʇʨʘʚʜʘ, ʚ ʦʩʥʦʚʥʦʤ çʥʝ ʫ ʥʘʩè, ʪʘʢ ʯʪʦ ʥʝ ʚʩʝ 

ʥʘʰʠ ʤʫʞʠʢʠ ʦʙ ʵʪʦʤ ʟʥʘʶʪ. ʀ ʧʨʦ Systems Thinking ʪʦʞʝ ʥʝ ʚʩʝ ʚ ʢʫʨʩʝ. ʀʥʘ-

ʯʝ ʧʦʥʠʤʘʣʠ ʙʳ ʢʘʨʜʠʥʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ ʪʦʛʦ ʞʝ ʩʢʣʘʜʘ: ʥʘ 

ʩʢʣʘʜʝ ʠʤʝʶʪ ʜʝʣʦ ʩ çʜʝʪʘʣʴʥʦʡè, ʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ï ʩ çʜʠʥʘʤʠʯʝʩʢʦʡè 

ʩʣʦʞʥʦʩʪʴʶ ʩʠʪʫʘʮʠʡ.1 ɿʥʘʯʠʪ, ʠ ʧʦʜʭʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʜʨʫʛʠʝ, ʘ ʥʝ ʢʘʢ ʚ 

ʙʫʭʛʘʣʪʝʨʠʠ. ʉʥʘʯʘʣʘ ʤʦʜʝʣ ɹ (ʩʚʦʷ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʪʨʘʪʝ-

ʛʠʡ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ), ʟʘʪʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʦʙʲʝʢʪʳ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʅʫʞʥʦ ʦʪʜʘʚʘʪʴ ʩʝʙʝ ʦʪʯʸʪ ʚ ʪʦʤ, 

ʯʪʦ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩʩʦʚʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʥʝ ʚʩʝʛʜʘ ʧʨʠʛʦʜʥʳ ʜʣʷ ʤʝʣ-

ʢʦʩʝʨʠʡʥʦʛʦ. ʀʟʛʦʪʦʚʣʝʥʠʝ çʧʦ ʟʘʢʘʟʘʤè ʠ çʥʘ ʩʢʣʘʜè ʪʨʝʙʫʪʁ ʨʘʟʥʳʭ ʩʧʦʩʦ-

ʙʦʚ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʩʪʨʘʪʝʛʠʠ ï ʛʨʘʤʦʪʥʦʛʦ ʩʦʧʨʷʞʝʥʠʷ. 

 

ʆʧʷʪʴ ʦʙʠʞʘʶʪʩʷ. ʋ ʥʘʩ ʞʝ, ï ʛʦʚʦʨʷʪ, ï ʠ MRP, ʠ MES, ʠ APS, ʠ ʊʆʉ, ʠ ʯʝʛʦ 

ʪʦʣʴʢʦ ʥʝʪ, ʠ ʚʩʸ ʚ ʦʜʥʦʤ ʬʣʘʢʦʥʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʨʸʭʙʫʢʚʝʥʥʳʭ ʦʙʦʟʥʘʯʝ-

ʥʠʡ ʭʦʪʴ ʦʪʙʘʚʣʷʡ. ʅʝʪ ʪʦʣʴʢʦ ʦʩʤʳʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ. ʅʦ ʦʙ ʵʪʦʤ 

ʯʫʪʴ ʧʦʟʞʝ. ɸ ʧʦʢʘ ʜʣʷ ʟʘʪʨʘʚʢʠ ʥʝʩʢʦʣʴʢʦ ʦʪʟʳʚʦʚ ʧʦ ʪʝʤʝ çʇʣʘʥʠʨʦʚʘʥʠʝ ʚ 

1ʉ:ERPè ʩ ʦʜʥʦʛʦ ʠʟ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʬʦʨʫʤʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦʤ:2 

çʀʟ ʩʚʦʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ (ʥʝ ʩʦʪʥʠ, ʥʦ ʜʝʩʷʪʢʠ ʧʨʝʜʧʨʠʷʪʠʡ): ʯʘʱʝ 

ʚʩʝʛʦ ʵʪʦʪ ʤʦʜʫʣʴ ʚʦʦʙʱʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪ. ...è (ɸʥʜʨʝʡ ʅʠʢʦʣʘʝʚʠʯ, ï ʆʆʆ 

çʇʉʈè, ʈʦʩʘʪʦʤ); 

çʗ ʫʯʘʩʪʚʦʚʘʣʘ ʚ ʧʨʦʝʢʪʝ ʚʥʝʜʨʝʥʠʷ ʠʤʝʥʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʤʦʜʫʣʷ. ... ɼʦ 

ʩʠʭ ʧʦʨ ʟʣʦʩʪʴ ʙʝʨʝʪ, ʩʢʦʣʴʢʦ ʩʠʣ ʙʳʣʦ ʧʦʪʨʘʯʝʥʦ ... . ʅʝ ʙʳʣʦ ʩʝʨʴʸʟʥʦʛʦ ʧʦ-

ʥʠʤʘʥʠʝ ʤʘʪʯʘʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʢʦʥʩʫʣʴʪʘʥʪʦʚ 1ʉ. ɼʘ ʠ ʩʘʤ óʠʥʩʪʨʫʤʝʥʪô ʚ 

ʣʠʮʝ 1ʉ ʩʠʣʴʥʦ ʭʨʦʤʘʣ. ... è (ɸʥʘʩʪʘʩʠʷ ɻʨʠʛʦʨʦʚʠʯ, ï ʢʦʥʩʫʣʴʪʘʥʪ, ʄʠʥʩʢ); 

çʕʊʆ ʇʈʆʉʊʆ ʏʋɼʆɺʀʑʅʆ. ... ʅʦ ʨʝʙʷʪʘ ʩʪʘʨʘʣʠʩʴ ... . ɽʱʝ ʣʝʪ 5 ʪʘʢʠʭ 

ʩʪʘʨʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦ ʜʦʡʜʫʪ ʜʦ ʨʝʘʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʘʜʦ 

ʨʝhʘʪʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ.è (ʉʝʨʛʝʡ ʇʠʪʝʨʢʠʥ). 

 

ʏʝʩʪʥʦ ʛʦʚʦʨʷ, ʧʦʥʘʯʘʣʫ ʤʦʡ ʠʥʪʝʨʝʩ ʢ ʚʦʧʨʦʩʘʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ 1ʉ:ERP ʙʳʣ 

ʯʠʩʪʦ ʘʢʘʜʝʤʠʯʝʩʢʠʡ. ʍʦʪʝʣʦʩʴ ʧʨʦʩʪʦ ʨʘʟʦʙʨʘʪʴʩʷ, ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ ʩ ʥʘʰʠʤʠ 

ʧʦʜʭʦʜʘʤʠ ʠ ʠʤʝʪʴ ʘʨʛʫʤʝʥʪʳ ʚ ʜʠʩʢʫʩʩʠʷʭ. ʆʜʥʘʢʦ ʧʦ ʤʝʨʝ ʫʛʣʫʙʣʝʥʠʷ ʚ ʪʝ-

ʤʫ ʚʩʸ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦʡ ʩʪʘʥʦʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʸʨʥʫʪʦʛʦ ʢʦʤʤʝʥʪʘ-

ʨʠ̫. ʅʘʩʪʦʷʱʘʷ ʟʘʤʝʪʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʢʫʶ ʧʦʧʳʪʢʫ. ʂʘʢ ʦʙʳʯʥʦ, ʟʘʨʘ-

ʥʝʝ ʧʨʝʜʫʧʨʝʞʜʘʶ ʦ ʪʦʤ, ʯʪʦ ʚʩʸ ʩʢʘʟʘʥʥʦʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʣʠʯʥʦʝ 

ʤʥʝʥʠʝ ʘʚʪʦʨʘ, ʠʤʝʶʱʝʛʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʥʘʥʠʷ, ʦʧʳʪ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʚ 

ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʪʝʥʜʫʶʱʝʛʦ ʥʘ ʧʦʥʠʤʘʥʠʝ ʧʨʝʜʤʝʪʘ. ʄʦʠ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʘʩʧʝʢʪʘʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʦʧʨʦʩʘ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʜʨʦʙʥʦ ʠʟʣʘʛʘʣʠʩʴ ʚ ʜʨʫʛʠʭ ʩʪʘʪʴʷʭ, ʚʳʩʪʫʧʣʝʥʠʷʭ ʠ ʧʨʝʟʝʥʪʘʮʠʷʭ.3 ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʜʣʷ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʠʟʣʦʞʝʥʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʷ ʙʫʜʫ ʙʝʟ 

ʩʩʳʣʦʢ ʚʩʪʘʚʣʷʪʴ ʚ ʪʝʢʩʪ ʮʠʪʘʪʳ ʠ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʚʳʩʢʘʟʳʚʘʝʤʳʝ ʩʦʦʙʨʘʞʝ-

ʥʠ̫ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʢʦʤʧʠʣʠʨʦʚʘʥʥʳʤʠ ʠʟ ʙʦʣʝʝ ʨʘʥʥʠʭ ʧʫʙʣʠʢʘʮʠʡ. 

 

ʊɽʂʋʑɽɽ ʇʆʃʆɾɽʅʀɽ ɼɽʃ 

 

ʂʘʢ ʵʪʦ ʙʳʚʘʝʪ, ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʣʘ ʥʝ ʩʝʛʦʜʥʷ ʠ ʥʦʩʠʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. ʀ 

ʩʠʪʫʘʮʠʷ ʩ çʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤè ʚ 1ʉ ï ʚʩʝʛʦ ʣʠʰʴ ʧʨʦʷʚʣʝʥʠʝ ʙʦʣʝʝ 

ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ. ʊʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʤ ʤʝʥʝʜʞʤʝʥʪʝ ʷ ʙʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʩʣʝʜʫʶʱʠʤʠ ʯʝʪʳʨʴʤʷ ʪʝʟʠʩʘʤʠ. 

 

ʇʝʨʚʳʡ ʪʝʟʠʩ: ʫʜʨʫʯʘʶʱʝʝ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ ʠ, ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 

 

ʏʘʩʪʦ ʦʙʱʘʶʩʴ ʩ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʠ ʚʣʘʜʝʣʴʮʘʤʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠ ʧʝʨʚʦʡ 

ʚʩʪʨʝʯʝ ʚʩʝʛʜʘ ʟʘʜʘʶ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʪʨʘʜʠʮʠʦʥʥʳʡ ʚʦʧʨʦʩ: ʢʘʢʠʝ ʢʦʥʮʝʧʮʠʠ, 

ʧʨʠʥʮʠʧʳ ʠ ʧʦʜʭʦʜʳ ʣʝʞʘʪ ʚ ʦʩʥʦʚʝ ʚʘʰʝʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʦʤ? ɺ ʦʪʚʝʪ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʩʣʳʰʫ ʧʨʦ ʩʪʨʝʤʣʝʥʠʝ ʢ çʙʝʨʝʞʣʠʚʦʩʪʠè, ʣʠʙʦ 

ʨʘʩʩʫʞʜʝʥʠʷ ʦʙ ʫʢʨʝʧʣʝʥʠʠ ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ ʫʩʠʣʝʥʠʠ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ. ʋʪʦʯʥʷʶ: ʫʧʨʘʚʣʝʥʠʝ ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʫʯʸʪ, ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. ʀ ʧʨʦʜʦʣʞʘʶ çʜʦʧʨʦʩè: 

ï_ʊʘʢ ʚ ʯʸʤ ʞʝ ʩʫʪʴ ʚʘʰʝʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ? ʂʘʢ ʚ ʥʝʡ ʫʩʪʨʦʝʥʳ ʤʘʪʝ-

ʨʠʘʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ? 

ï_ʆʙʳʯʥʦʝ ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ: ʩʙʦʨʦʯʥʳʡ ʮʝʭ, ʪʨʠ ʤʝʭʘʥʠʯʝʩ-

ʢʠʭ ʠ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʡ. ɼʘ, ʝʱʸ ʪʝʨʤʠʯʢʘ ʠ ʤʘʣʷʨʢʘ. ɸ ʯʪʦ ʟʥʘʯʠʪ çʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʧʦʪʦʢʠè? 

ï_ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ï ʦʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʧʨʦʜʫʢʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦ ʝʸ ʦʪʛʨʫʟʢʠ. 

ï_ʉ ʵʪʠʤ ʫ ʥʘʩ ʪʦʞʝ ʚʩʸ ʚ ʧʦʨʷʜʢʝ. ʅʘʯʘʣʴʥʠʢʠ ʮʝʭʦʚ ʧʦʜʯʠʥʷʶʪʩʷ ʜʠʨʝʢ-

ʪʦʨʫ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʚʥʫʪʨʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʩʪʨʦʛʘʷ ʠʝʨʘʨʭʠʷ: ʤʘʩʪʝʨ ï ʥʘ-

ʯʘʣʴʥʠʢ ʫʯʘʩʪʢʘ ï ʥʘʯʘʣʴʥʠʢ ʮʝʭʘ. ɽʩʪʝʩʪʚʝʥʥʦ, ʝʩʪʴ ʟʘʚʦʜʩʢʦʡ ʇɼʆ, ʘ ʚ ʢʘʞ-

ʜʦʤ ʮʝʭʝ ʇʈɹ. ʇʦ ʫʪʨʘʤ ʦʧʝʨʘʪʠʚʢʠ, ʝʞʝʜʥʝʚʥʳʝ ʦʪʯʸʪʳ ʦ ʚʳʨʘʙʦʪʢʝ, ʧʦ ʠʪʦ-

ʛʘʤ ʤʝʩʷʮʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʩʦʚʝʱʘʥʠʝ. 

ï_ʉ ʦʨʛʩʪʨʫʢʪʫʨʦʡ ʧʦʥʷʪʥʦ. ɸ ʢʘʢ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦʪʦʢʦʚ? ʏʪʦ ʠ ʛʜʝ ʩʭʦ-

ʜʠʪʩʷ ʠʣʠ ʨʘʩʭʦʜʠʪʩʷ? ʏʪʦ ʚʳʪʘʣʢʠʚʘʝʪʩʷ, ʘ ʯʪʦ ʚʳʪʷʛʠʚʘʝʪʩʷ? ʂʘʢ ʬʦʨʤʠʨʫ-

ʶʪʩʷ ʟʘʜʘʥʠʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʪʦʤ ʜʚʠʞʝʪʩʷ ʧʦ ʮʝʭʘʤ? ʆʪʢʫʜʘ ʨʘʙʦʪʥʠʢʠ ʫʟʥʘʶʪ, 

ʯʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ ʩʨʦʯʥʦ, ʘ ʯʪʦ ʤʦʞʥʦ ʦʪʣʦʞʠʪʴ ʥʘ ʧʦʪʦʤ? ʅʘʢʦʥʝʮ, ʯʪʦ ʩʦ-

ʜʝʨʞʠʪʩʷ ʚ ʝʞʝʜʥʝʚʥʳʭ ʦʪʯʸʪʘʭ ʠ ʢʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʩʫʞʜʘʶʪʩʷ ʥʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʩʦʚʝʱʘʥʠʷʭ? 
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ɼʣʷ ʧʨʠʤʝʨʘ ʧʦʢʘʟʳʚʘʶ ʩʭʝʤʫ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʥʘ 

ʊʦʡʦʪʝ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʫʶ ʥʘ ʨʠʩ. 1:4 

ï_ɺʝʨʦʷʪʥʦ, ʛʜʝ-ʪʦ ʪʘʤ ʚʥʫʪʨʠ TPS ʝʩʪʴ ʠ ʮʝʭʘ, ʠ ʠʭ ʥʘʯʘʣʴʥʠʢʠ, ʠ ʇɼʆ, ʠ 

ʇʈɹ, ʠ ʦʧʝʨʘʪʠʚʢʠ, ʠ ʜʘʞʝ ʩʦʚʝʱʘʥʠʷ. ʅʦ ʵʪʦ ʚʝʱʠ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜ-

ʢʘ. ɸ ʛʣʘʚʥʦʝ ï ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʢʘʢ ʥʘ ʣʘʜʦʥʠ, ʚʩʝ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʦʛʠʩʪʠʢʠ: 

¶ ʟʘʜʘʶʱʠʡ ʨʠʪʤ ʧʨʦʮʝʩʩ ʥʘ ʛʣʘʚʥʦʡ ʣʠʥʠʠ; 

¶ ʛʨʘʬʠʢ ʚʳʧʫʩʢʘ ʥʘ ʦʩʥʦʚʝ ʚʳʨʘʚʥʠʚʘʥʠʷ (ʭʝʡʜʟʫʥʢʘ); 

¶ ʚʳʪʷʛʠʚʘʥʠʝ ʥʘ ʩʙʦʨʢʫ (ʜʚʘ ʚʠʜʘ ʢʘʥʙʘʥʦʚ); 

¶ ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʦʪʦʢʦʚ. 

ɸ ʢʘʢ ʫ ʚʘʩ? 

ï_ɸʭ, ʚʦʪ ʪʳ ʦ ʯʸʤ? ï ʥʘʢʦʥʝʮ ʚʢʣʶʯʘʝʪʩʷ ʩʦʙʝʩʝʜʥʠʢ. ï ... ʄʳ, ʢʦʥʝʯʥʦ, ʥʝ 

ʊʦʡʦʪʘ, ʥʦ ʩʚʦʸ ʜʝʣʦ ʟʥʘʝʤ. ʇʨʦ ʦʧʝʨʘʪʠʚʥʦ-ʢʘʣʝʥʜʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʣʳ-

ʭʘʣ? ʉʦʩʪʘʚ ʠʟʜʝʣʠʡ, ʨʘʩʮʝʭʦʚʢʘ ... . ʊʘʢ ʚʦʪ, ʧʦ ʢʘʞʜʦʤʫ ʟʘʢʘʟʫ ʚʳʯʠʩʣʷʝʤ 

ʟʘʛʨʫʟʢʫ ʩʪʘʥʢʦʚ ʠ ʩʦʩʪʘʚʣʝ̫ʤ ʧʦʜʨʦʙʥʳʝ ʛʨʘʬʠʢʠ. ʋ ʥʘʩ ʞʝ ʤʝʣʢʦʩʝʨʠʡʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʥʝ ʤʘʩʩʦʚʦʝ. ʇʦʵʪʦʤʫ ʯʪʦʙʳ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʧʨʦʩʪʘʠʚʘʣʦ, 

ʧʨʠʭʦʜʠʪʩʷ ʢʨʫʪʠʪʴʩʷ ʠ ʨʝʛʫʣʷʨʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʜʝʪʘʣʴʥʳʝ ʨʘʩʧʠʩʘʥʠʷ. ʈʘ-

ʙʦʯʠʤ ʚʳʜʘʶʪʩʷ ʟʘʜʘʥʠ ̫ʥʘ ʩʤʝʥʫ, ʠʭ ʠ ʥʫʞʥʦ ʩʜʝʣʘʪʴ. ʇʨʦ ʦʪʯʸʪʳ ʫʞʝ ʛʦʚʦ-

ʨʠʣ: ʚ ʝʞʝʜʥʝʚʥʦʤ ʨʝʞʠʤʝ ʩʦʙʠʨʘʝʤ ʚʳʨʘʙʦʪʢʫ, ʠ ʝʩʣʠ ʫ ʢʦʛʦ-ʪʦ ʦʢʘʟʳʚʘʝʪʩ ̫

ʤʝʥʴʰʝ ʚʦʩʴʤʠ ʥʦʨʤʦʯʘʩʦʚ, ʪʦ ʘʥʘʣʠʟʠʨʫʝʤ ʧʨʠʯʠʥʳ ʥʝʜʦʟʘʛʨʫʟʢʠ. ʅʫ ʘ ʧʨʦ 

ʤʝʩʷʮ ï ʷ ʜʫʤʘʶ ï ʠ ʪʘʢ ʧʦʥʷʪʥʦ: ʫ ʢʘʞʜʦʛʦ ʮʝʭʘ ʩʚʦʡ ʧʣʘʥ, ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ ʠ 

ʝʩʪʴ ʛʣʘʚʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. 
 

 

ʈʠʩ. 1.  ʃʦʛʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ Toyota Production System (TPS). 
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ï_ʅʫ ʠ ʢʘʢ, ʧʦʣʫʯʘʝʪʩʷ? 

ï_ɹʝʟ ʥʘʢʣʘʜʦʢ ʥʝ ʦʙʭʦʜʠʪʩʷ, ʥʦ ʚ ʮʝʣʦʤ ʨʘʙʦʪʘʝʪ. ʊʫʪ ʥʝʜʘʚʥʦ ʥʦʚʘʷ ʚʝʨ-

ʩʠʷ 1ʉ:ERP ʚʳʰʣʘ. ʅʘʰʠ ʧʨʦʛʨʘʤʤʠʩʪʳ ʩʠʣʴʥʦ ʨʝʢʦʤʝʥʜʫʶʪ, ʛʦʚʦʨʷʪ, ʯʪʦ 

ʝʱʸ ʪʦʯʥʝʝ ʤʦʞʥʦ ʙʫʜʝʪ ʧʣʘʥʳ ʩʦʩʪʘʚʣʷʪʴ, ʜʘ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʪʘʤ ʫʜʦʙʥʝʝ 

ʩʯʠʪʘʝʪʩʷ. 

ï_ɸ ʦʧʣʘʪʘ ʪʨʫʜʘ ʨʘʙʦʯʠʭ ʫ ʚʘʩ, ʢʦʥʝʯʥʦ, ʩʜʝʣʴʥʘʷ? 

ï_ɽʩʪʝʩʪʚʝʥʥʦ, ʘ ʢʘʢ ʞʝ ʠʥʘʯʝ. 

 

ɹʦʣʴʰʝ ʤʦʞʥʦ ʠ ʥʝ ʩʧʨʘʰʠʚʘʪʴ; ʩʦ ʩʭʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʚʩʸ ʷʩʥʦ. 

 

ɺʪʦʨʦʡ ʪʝʟʠʩ: ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʤʦʜʝʣʴ ʊʝʡʣʦʨʘ, ï ʥʝʩʤʦʪʨʷ ʥʘ ʪʨʠ ʢʨʫʧʥʳʭ 

ʧʨʦʨʳʚʘ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʟʘ ʧʦʩʣʝʜ-

ʥʠʝ 100 ʣʝʪ. 

 

ʇʨʦʩʪʦ ʫʜʠʚʠʪʝʣʴʥʦ. ʇʨʠʭʦʜʠʰʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʝ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʧʨʦ-

ʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʩʣʝʛʢʘ çʧʦʩʢʨʝʙʸʰʴè ï ʠ ʚʦʪ ʦʥʘ, ʚʦ ʚʩʝʡ ʩʚʦʝʡ ʢʨʘ-

ʩʝ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʤʦʥʦʧʨʦʜʫʢ-

ʪʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʜʝʣʴ ʊʝʡʣʦʨʘ. ɻʣʘʚʥʦʝ ï ʧʨʦʥʦʨʤʠʨʦʚʘʪʴ ʚʩʝ ʜʚʠʞʝ-

ʥʠʷ, ʩʦʩʪʘʚʠʪʴ ʜʝʪʘʣʴʥʳʝ ʧʦʦʧʝʨʘʮʠʦʥʥʳʝ ʧʣʘʥʳ (ʢʘʞʜʦʤʫ ʨʘʙʦʯʝʤʫ ʥʘ ʢʘʞ-

ʜʳʡ ʩʪʘʥʦʢ, ʞʝʣʘʪʝʣʴʥʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʥʘ ʤʝʩʷʮ ʚʧʝʨʸʜ) ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ 

ʚʳʧʦʣʥʝʥʠʝ. ɺ ʪʦʯʥʦʩʪʠ ʪʘʢ, ʢʘʢ ʪʦʣʴʢʦ ʯʪʦ ʥʘʤ ʨʘʩʩʢʘʟʳʚʘʣ ʜʠʨʝʢʪʦʨ ʟʘʚʦʜʘ: 

ʟʘʛʨʫʟʠʪʴ ʧʦ ʤʘʢʩʠʤʫʤʫ ʚʩʝ ʩʪʘʥʢʠ, ʘ ʝʩʣʠ ʢʪʦ ʥʝ ʩʜʝʣʘʣ ʩʚʦʠ ʚʦʩʝʤʴ ʥʦʨʤʦ-

ʯʘʩʦʚ, ʪʦ ʚʳʷʚʠʪʴ ʠ ʥʘʢʘʟʘʪʴ. ʅʫ ʠ, ʢʦʥʝʯʥʦ ʞʝ, ʩʜʝʣʴʥʘʷ ʦʧʣʘʪʘ ʪʨʫʜʘ. 

 

ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ, ʧʨʠʝʭʘʣʠ. ʅʘ ʜʚʦʨʝ ʜʚʘʜʮʘʪʴ ʧʝʨʚʳʡ ʚʝʢ. ʇʦʯʪʠ ʩʦʨʦʢ ʣʝʪ ʥʘ-

ʟʘʜ ʂʦʥʦʩʫʢʝ ʄʘʮʫʩʠʪʘ, ʦʩʥʦʚʘʪʝʣʴ ʢʦʨʧʦʨʘʮʠʠ Matsushita Electric (ʙʨʝʥʜʳ 

Panasonic, Technics, National ʠ ʜʨ.) ʦʙʲʷʚʠʣ ʟʘʧʘʜʥʳʤ ʧʨʦʤʳʰʣʝʥʥʠʢʘʤ:5 

çʄʳ ʠʜʸʤ ʢ ʧʦʙʝʜʝ, ʘ ʚʳ ï ʢ ʧʦʨʘʞʝʥʠʶ. ʀ ʥʠʯʝʛʦ ʩ ʵʪʠʤ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝ-

ʣʘʪʴ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠʯʠʥʳ ʧʦʨʘʞʝʥʠʡ ʣʝʞʘʪ ʚ ʚʘʩ ʩʘʤʠʭ. é ɺʘʰʠ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʧʦʩʪʨʦʝʥʳ ʧʦ ʤʦʜʝʣʠ ʊʝʡʣʦʨʘ. ʀ ʭʫʞʝ ʪʦʛʦ ï ʚʘʰʠ ʛʦʣʦʚʳ ʪʦʞʝ.è 

 

çʋ ʥʠʭè ʫʩʣʳʰʘʣʠ ʠ ʟʘʰʝʚʝʣʠʣʠʩʴ. ɸ ʜʦ ʥʘʰʠʭ, ʢʘʞʝʪʩʷ, ʧʦ ʙ·ʣʴʰʝʡ ʯʘʩʪʠ 

ʧʦʢʘ ʥʝ ʜʦʰʣʦ. ʄʝʞʜʫ ʪʝʤ, ʝʱʸ ʚ 20-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʋʦʣʪʝʨ ʐʫʭʘʨʪ 

ʜʦʢʘʟʘʣ ʧʦʨʦʯʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸ ʝʛʦ ʫʯʝʥʠʢ, ʟʥʘ-

ʤʝʥʠʪʳʡ ʕʜʚʘʨʜʩ ɼʝʤʠʥʛ, ʚ 1982 ʛʦʜʫ ʧʦ ʩʫʪʠ ʜʝʣʘ çʚʳʙʠʣ ʚ ʛʨʘʥʠʪʝè ʚ ʬʦʨ-

ʤʝ ʦʜʥʦʛʦ ʠʟ ʧʨʠʥʮʠʧʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ:6 

çʅʦʨʤʘ ï ʵʪʦ ʙʘʩʪʠʦʥ ʥʘ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ.è 

 

ʆʪʢʨʳʪʠʝ ʐʫʭʘʨʪʦʤ ʨʦʣʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ, ï ʧʝʨʚʦʛʦ ʩʦ ʚʨʝʤʸʥ ʊʝʡʣʦʨʘ ʢʨʫʧ-

ʥʦʛʦ ʧʨʦʨʳʚʘ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ï ʢʘʟʘʣʦʩʴ ʙʳ, ʜʦʣʞʥʦ 

https://ru.wikipedia.org/wiki/Panasonic
https://ru.wikipedia.org/wiki/Technics
https://ru.wikipedia.org/wiki/National
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ʙʳʣʦ, ʝʩʣʠ ʠ ʥʝ ʧʦʩʪʘʚʠʪʴ ʞʠʨʥʳʡ ʢʨʝʩʪ ʥʘ ʜʝʪʘʣʴʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʢʘʢ ʦʩ-

ʥʦʚʥʦʤ ʠʥʩʪʨʫʤʝʥʪʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʪʦ ʭʦʪʷ ʙʳ ʧʦʩʣʫʞʠʪʴ ʪʨʝ-

ʚʦʞʥʳʤ ʟʚʦʥʦʯʢʦʤ. ɸ ʫʞ ʧʦʩʣʝ ʩʣʫʯʠʚʰʝʛʦʩʷ ʚ 50-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʚʪʦ-

ʨʦʛʦ ʢʨʫʧʥʦʛʦ ʧʨʦʨʳʚʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʘʯʘʣʦʤ ʪʨʠʫʤʬʘʣʴʥʦʛʦ ʰʝʩʪʚʠʷ ʧʦ ʧʣʘ-

ʥʝʪʝ ʢʦʤʧʘʥʠʠ ʊʦʡʦʪʘ (ʦʪʢʘʟʘʚʰʝʡʩʷ ʦʪ ʧʦʜʦʙʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʞʝ 

ʧʨʠ ʤʘʩʩʦʚʦʤ ʭʘʨʘʢʪʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʜʝʤʦʥ-

ʩʪʨʠʨʫʶʱʝʡ ʚʳʜʘʶʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ), ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʪʦʨʦʥʘʤ, ʧʦ-

ʞʘʣʫʡ, ʩʣʝʜʦʚʘʣʦ ʙʳ ʧʨʦʷʚʠʪʴ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʝ ʧʦʥʠʤʘʥʠʝ ʧʦʩʳʣʘʝʤʳʭ ʩʠʛ-

ʥʘʣʦʚ ʩ ʯʸʪʢʠʤ ʫʢʘʟʘʥʠʝʤ çʧʦ ʢʦʤ ʟʚʦʥʠʪ ʢʦʣʦʢʦʣè. 

 

ʌʘʢʪʠʯʝʩʢʠ ʞʝ, ʩʝʨʴʸʟʥʳʡ ʠʥʪʝʨʝʩ ʢ ʊʦʡʦʪʝ ʥʘ ɿʘʧʘʜʝ ʦʙʦʟʥʘʯʠʣʩʷ ʪʦʣʴʢʦ ʚ 

ʩʝʨʝʜʠʥʝ 1980-ʭ ʛʦʜʦʚ, ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ ʝʸ ʧʝʨʚʳʭ ʟʘʚʦʜʦʚ ʚ ʉʐɸ. ʀ ʵʪʦ, ʥʘ 

ʤʦʡ ʚʟʛʣʷʜ, ʩʳʛʨʘʣʦ ʟʣʫʶ ʰʫʪʢʫ ʩ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢ ʪʦʤʫ 

ʚʨʝʤʝʥʠ ʚʩʝ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ TPS (ʩʤ. ʨʠʩ. 1) ʫʞʝ 

ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ, ʠ ʚ ʢʦʤʧʘʥʠʠ ʟʘʥʠʤʘʣʠʩʴ ʠʭ çʰʣʠʬʦʚʢʦʡè. 

ʇʨʠʯʸʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʨʠʛʠʥʘʣʴʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ï 5S, 

SMED, TPM ʠ ʧʨʦʯʠʝ, ï ʦʰʠʙʦʯʥʦ ʚʦʩʧʨʠʥʷʪʳʝ ʚʥʝʰʥʠʤʠ ʥʘʙʣʶʜʘʪʝʣʷʤʠ 

ʢʘʢ ʩʫʪʴ ʚʩʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʊʦʡʦʪʳ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʝ ʚ ʚʠʜʝ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʦʚʦʡ ʥʘʫʯʥʦʡ ʤʳʩʣʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

Lean Production (ʃʀʅ, çʙʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè). ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ ʙʦʨʪʦʤ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʩʪʘʣʦʩʴ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʩʦʙʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʘʮʠ ̫

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʚʝʩʴʤʘ ʧʦʢʘʟʘʪʝʣʴ-

ʥr ʤʠ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʧʨʦ ʊʦʡʦʪʫ ʦʪʮʦʚ-ʦʩʥʦʚʘʪʝʣʝʡ ʃʀʅ (ɺʫʤʝʢʘ ʠ ɼʞʦʥ-

ʩʘ, ʃʘʡʢʝʨʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ), ʛʜʝ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ TPS ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʷ, ï ʥʝʩʤʦʪʨʷ ʥʘ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ ʧʝʨʚʦʢʣʘʩʩʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠ ʦʧʠʩʘʥʠʷ.7 

 

ʇʝʯʘʣʴʥʳʤ ʩʣʝʜʩʪʚʠʝʤ ʫʢʘʟʘʥʥʦʛʦ ʥʝʜʦʨʘʟʫʤʝʥʠʷ ʩʪʘʣʦ ʩʣʦʞʠʚʰʝʝʩʷ ʩʨʝʜʠ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʪʦʣʴʢʦ ʣʠʰʴ ʟʘ 

ʩʯʸʪ ʠʥʢʨʝʤʝʥʪʥʳʭ (ʣʦʢʘʣʴʥʳʭ) ʫʣʫʯʰʝʥʠʡ ʤʝʪʦʜʘʤʠ ʃʀʅ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚ-

ʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʣʶʙʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʩʧʨʘ-

ʚʝʜʣʠʚʦ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʠʟʥʘʯʘʣʴʥʦ ʥʝʧʣʦʭʦʡ ʣʦʛʠʩʪʠ-

ʢʦʡ. ʆʜʥʘʢʦ çh ʣʠʬʦʚʘʪʴè ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʦʩʥʦ-

ʚʫ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʥʝʢʦʪʦʨʳʡ ʙʘʟʦʚʳʡ ʥʘʙʦʨ ʧʨʘʚʠʣ (ʦʨʛʘʥʠʟʘʮʠʠ, ʧʣʘʥʠʨʦ-

ʚʘʥʠʷ, ʫʯʸʪʘ, ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ), ï 

ʧʫʩʪʴ ʠ ʥʝ ʩʘʤʳʭ ʩʦʚʝʨʰʝʥʥʳʭ. 

 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʩʪʦʣʴ ʣʶʙʠʤʦʡ ʥʘʰʠʤʠ ʧʨʦʤʳʰʣʝʥʥʠʢʘʤʠ ʤʦʜʝʣʠ ʊʝʡʣʦʨʘ, 

ʪʦ ʝʸ ʥʫʞʥʦ ʥʝ ʫʣʫʯʰʘʪʴ, ʘ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʟʘʤʝʥʠʪʴ ʥʘ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʫʶ. 

ɺʦʧʨʦʩ ï ʢʘʢʫʶ? ʏʪʦ ʜʝʣʘʪʴ, ʝʩʣʠ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 

ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʥʝʰʥʠʭ ʧʦʪ-

ʨʝʙʥʦʩʪʝʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʣʴʟʷ ʧʦʣʦʞʠʪʴʩʷ ʥʘ ʜʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʘ 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝ ʧʦʥʷʪʥʦ, ʢʘʢ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʊʦʡʦʪʦʡ ʨʘʙʦʪʘʪʴ ʚʦʦʙʱʝ ʙʝʟ 



ʇʦʯʝʤʫ 1ʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʢʦʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʉ. ɾʘʨʠʥʦʚ 
 

7 

ʮʝʭʦʚʳʭ ʧʣʘʥʦʚ? ʆʪʚʝʪ ʚ ʚʠʜʝ ʧʦʷʚʠʚʰʝʡʩʷ ʚ ʪʝʭ ʞʝ 80-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝ-

ʢʘ, ï ʪʦ ʝʩʪʴ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʃʀʅ-ʙʫʤʦʤ, ï ʪʝʦʨʠʠ ʦʛʨʘʥʠʯʝʥʠʡ ɻʦʣʜ-

ʨʘʪʪʘ (Theory of Constraints, TOC) ʩʪʘʣ ʪʨʝʪʴʠʤ ʩʦ ʚʨʝʤʸʥ ʊʝʡʣʦʨʘ ʢʨʫʧʥʳʤ 

ʧʨʦʨʳʚʦʤ ʚ ʧʦʥʠʤʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʉʫʪʴ ʧʦʜʭʦʜʘ ʊʆʉ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ ʩʣʝʜʫʝʪ ʥʝʢʦʪʦʨʳʤ ʩʧʝʮʠʘʣʴ-

ʥʳʤ ʦʙʨʘʟʦʤ, ʘ ʧʣʘʥʠʨʦʚʘʪʴ, ʫʯʠʪʳʚʘʪʴ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʜʚʠʞʝʥʠʝ ʠ ʦʮʝ-

ʥʠʚʘʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʝ ʜʝʪʘʣʴʥʦ, ʘ ʫʢʨʫʧʥʸʥʥʦ. ʇʨʠ ʵʪʦʤ, 

ʥʘʧʠʩʘʚ ʥʝʩʢʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʦʤʘʥʦʚ, ɻʦʣʜʨʘʪʪ ʦʩʪʘʚʠʣ ʨʘʟʨʘʙʦʪʢʫ 

ʢʦʥʢʨʝʪʥʳʭ ʤʝʪʦʜʠʢ ʩʚʦʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʷʤ, ï ʠʤʝʷ ʚ ʚʠʜʫ, ʯʪʦ ʥʝʩʪʠ ʠʜʝ ʁʚ 

ʤʘʩʩʳ ʙʫʜʫʪ ʩʧʝʮʠʘʣʴʥʦ ʦʙʫʯʝʥʥʳʝ ʣʶʜʠ. ʅʫ ʘ ʜʘʣʴʰʝ ʢʣʘʩʩʠʢʘ: ʭʦʪʝʣʠ ʢʘʢ 

ʣʫʯʰʝ, ʘ ʧʦʣʫʯʠʣʦʩʴ ʢʘʢ ʚʩʝʛʜʘ. 

 

ʊʨʝʪʠʡ ʪʝʟʠʩ: ʥʠʟʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦʤ, ʠʤʝʶʱʠʭ ʩʣʘʙʫʶ ʙʘʟʦʚʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

 

ʉʝʛʦʜʥʷ ʢʫʜʘ ʥʠ ʧʣʶʥʴ ï ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʧʘʜʸʰʴ ʚ ʢʦʥʩʫʣʴʪʘʥʪʘ (ʧʦ ʃʀʅ, 

ʊʆʉ, 1ʉ, ʠ ʪ.ʧ.). ʂʘʟʘʣʦʩʴ ʙʳ, ʧʨʠ ʪʘʢʦʤ ʠʭ ʥʝʩʤʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʨʘʩʪʠ ʢʘʢ ʥʘ ʜʨʦʞʞʘʭ. ʇʦʥʷʪʥʦ, ʯʪʦ ʥʝ ʚʩʸ ʟʘʚʠ-

ʩʠʪ ʦʪ ʢʦʥʩʫʣʴʪʘʥʪʦʚ; ʥʫʞʥʳ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ ʫʩʠʣʠʷ ʩʘʤʠʭ ʢʦʥʩʫʣʴʪʠ-

ʨʫʝʤʳʭ ʠ ʨʷʜ ʜʨʫʛʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ. ʅʦ ʭʦʪʴ ʢʘʢʠʝ-ʪʦ ʧʦʜʚʠʞʢʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʤʝʪʥʳ ʜʘʞʝ ʥʝʚʦʦʨʫʞʸʥʥʳʤ ʚʟʛʣʷʜʦʤ? 

 

ʄʦʠ ʣʠʯʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ ʠ ʦʧʳʪ ʦʙʱʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘʟʜʝʣʠʪʴ ʚʩʝʭ ʢʦʥʩʫʣʴ-

ʪʘʥʪʦʚ, ʠʤʝʶʱʠʭ ʜʝʣʦ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʥʘ ʪʨʠ ʫʩʣʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ: 

(1) ʪʝ, ʢʪʦ ʧʨʠʭʦʜʷʪ ʚ ʮʝʭ ʠ ʜʘʶʪ ʩʦʚʝʪʳ ʨʘʙʦʯʠʤ, ʢʘʢ ʧʨʘʚʠʣʴʥʦ çʨʘʩʢʣʘ-

ʜʳʚʘʪʴ ʥʘʧʠʣʴʥʠʢʠè, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʳʪʘʶʪʩʷ ʯʪʦ-ʪʦ ʣʦʢʘʣʴʥʦ ʫʣʫʯ-

ʰʘʪʴ; 

(2) ʪʝ, ʢʪʦ ʩʥʘʯʘʣʘ çʦʙʩʣʝʜʫʶʪè, ʧʦʪʦʤ ʨʠʩʫʶʪ ʢʚʘʜʨʘʪʠʢʠ ʩʦ ʩʪʨʝʣʦʯʢʘʤʠ 

ʪʠʧʘ ñʤʘʩʪʝʨ ʀʚʘʥʦʚ ʧʝʨʝʜʘʸʪ ʪʨʝʙʦʚʘʥʠʝ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʢʣʘʜʦʚʱʠʮʝ 

ʇʝʪʨʦʚʦʡò, ʘ ʟʘʪʝʤ ʚʩʶ ʵʪʫ ʭʨʝʥʴ çʘʚʪʦʤʘʪʠʟʠʨʫʶʪè ʚ ʢʘʢʦʤ-ʥʠʙʫʜʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʩʦʬʪʝ; 

(3) ʪʝ, ʢʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʯʪʦ-ʪʦ ʧʦʥʠʤʘʶʪ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

 

ʂ ʩʦʞʘʣʝʥʠʶ, ʢʦʣʣʝʛ ʠʟ ʪʨʝʪʴʝʡ ʢʘʪʝʛʦʨʠʠ, ï ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, 

ʨʝʘʣʴʥʦ ʩʧʦʩʦʙʥʳʭ ʧʦʤʦʯʴ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʩʪʨʦ-

ʠʪʴ ʟʘʤʢʥʫʪʫʶ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ï ʤʦʞʥʦ ʧʝʨʝʩʯʠʪʘʪʴ ʧʦ ʧʘʣʴʮʘʤ ʦʜʥʦʡ 

ʨʫʢʠ. ʆʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʘʷ ʙʘʟʦʚʘʷ ʧʦʜʛʦʪʦʚʢʘ 

ʚ ʪʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʫʶ ɼʝʤʠʥʛ ʚ ʩʚʦʸ ʚʨʝʤʷ ʥʘʟʳʚʘʣ çʪʝʦʨʠʝʡ ʛʣʫʙʠʥʥʳʭ 

ʟʥʘʥʠʡè ʠʟ ʯʝʪʳʨʸʭ ʜʠʩʮʠʧʣʠʥ: ɸ) ʧʦʥʠʤʘʥʠʝ ʩʠʩʪʝʤʳ; ɹ) ʟʥʘʥʠʷ ʦ ʚʘʨʠʘ-

ʮʠ̫ʭ; ɺ) ʪʝʦʨʠ ̫ʧʦʟʥʘʥʠʷ; ɻ) ʧʩʠʭʦʣʦʛʠ ̫(ʯʝʣʦʚʝʢʘ, ʦʙʱʝʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʡ). 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʩʦʩʪʘʚ ʫʢʘʟʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚʭʦʜʷʪ ʠ ʫʧʦʤʠʥʘʚʰʠʝʩʷ ʨʘʥʝʝ 

Production / Operations Management, ʠ Systems Thinking ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 
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ɹʝʜʘ ʚ ʪʦʤ, ʯʪʦ ʚʩʝʤʫ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʤʫ ʫ ʥʘʩ ʧʦʯʪʠ ʥʠʛʜʝ ʥʝ ʫʯʘʪ. ʇʦʵ-

ʪʦʤʫ ʙʘʟʦʚʳʝ ʟʥʘʥʠʷ ʧʨʠʦʨʝʪʘʶʪʩʷ ʣʠʙʦ çʫ ʥʠʭè, ʣʠʙʦ ʧʫʪʸʤ ʩʘʤʦʦʙʨʘʟʦʚʘ-

ʥʠʷ (ʧʦ çʠʭè ʞʝ ʢʥʠʞʢʘʤ). ʂʦʥʝʯʥʦ, ʪʨʸʭʜʥʝʚʥʳʝ ʢʫʨʩʳ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠ-

ʢʘʮʠʠ ʫ ʛʨʘʤʦʪʥʦʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʘ ʝʱʸ ʥʠʢʦʛʜʘ ʥʠʢʦʤʫ ʥʝ ʧʦʚʨʝʜʠʣʠ, ʥʦ ʜʣʷ 

ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʧʨʝʜʤʝʪʘ ʵʪʦʛʦ ʷʚʥʦ ʥʝ ʜʦʩʪʘʪʦʯʥʦ. ʅʝ ʛʦʚʦʨʷ ʫʞʝ ʦ 

ʪʦʤ, ʯʪʦ ʧʦ ʩʪʨʘʥʝ ʨʘʩʧʣʦʜʠʣʠʩʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʯʝʙʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʢʘʬʝʜʨʳ ʠ ʜʘʞʝ ʬʘʢʫʣʴʪʝʪʳ çʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤè, ʛʜʝ ʧʦʜ 

ʨʘʟʥʳʤʠ ʩʦʫʩʘʤʠ ʧʨʝʧʦʜʥʦʩʷʪ ʪʦʪ ʞʝ ʩʘʤʳʡ ʃʀʅ. ɸ ʢʦʛʜʘ ʩʧʨʘʰʠʚʘʝʰʴ ʚʳ-

ʧʫʩʢʥʠʢʘ, ʥʘʧʨʠʤʝʨ, ʧʨʦ ʚʳʪʷʛʠʚʘʶʱʫʶ ʣʦʛʠʩʪʠʢʫ, ʚ ʦʪʚʝʪ ʦʙʳʯʥʦ ʧʨʠʭʦʜʠʪ-

ʩʷ ʚʳʩʣʫʰʠʚʘʪʴ ʜʝʪʩʢʠʡ ʣʝʧʝʪ ʦ ʪʦʤ, ʢʘʢ ʧʦʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʧʨʦʮʝʩʩʘ ʯʪʦ-ʪʦ 

ʟʘʢʘʟʳʚʘʝʪ ʫ ʧʨʝʜʳʜʫʱʝʛʦ. 

 

ɺʦʦʙʱʝ ʠʥʪʝʨʝʩʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʣʶʜʠ ʧʦʟʠʮʠʦʥʠʨʫʶʪ ʩʘʤʠ 

ʩʝʙʷ ʠ, ʛʣʘʚʥʦʝ, ʢʘʢ çʦʪʧʦʟʠʮʠʦʥʠʨʫʶʪʩʷè ʦʪ ʜʨʫʛʠʭ. ʊʘʢ, ʩʧʣʦʰʴ ʠ ʨʷʜʦʤ 

ʥʘʙʣʶʜʘ ʁçʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʧʦ ʃʀʅè (ʥʝ ʪʦʣʴʢʦ ʨʦʩʩʠʡ-

ʩʢʠʭ), ʥʝ ʩʯʠʪʘʶʱʠʭ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʦʧʫʩʢʘʪʴʩʷ ʜʦ ʧʦʥʠʤʘʥʠʷ ʩʠʩʪʝʤʥʳʭ ʦʛ-

ʨʘʥʠʯʝʥʠʡ. ʅʫ ʘ ʯʪʦ, ɺʫʤʝʢ ʩ ɼʞʦʥʩʦʤ ʥʝ ʟʘʤʦʨʘʯʠʚʘʣʠʩʴ, ʚʦʪ ʠ ʤʳ ʢʘʢ-ʥʠ-

ʙʫʜʴ ʦʙʦʡʜʸʤʩʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʤʥʝ çʩʝʨʪʠʬʠʮʠʨʦʚʘʥ-

ʥʳʝ ʢʦʥʩʫʣʴʪʘʥʪ rʧʦ ʊʆʉè (ʥʝ ʪʦʣʴʢʦ ʨʦʩʩʠʡʩʢʠʝ) ʧʣʦʭʦ ʨʘʟʙʠʨʘʶʪʩʷ ʚ ʚʦʧ-

ʨʦʩʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ, ʩʢʘʞʝʤ, ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʦʙʱʠʭ 

ʠ ʦʩʦʙʳʭ ʧʨʠʯʠʥ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ. ɺʨʦʜʝ ʢʘʢ ʪʦʞʝ ʥʝ ʮʘʨʩʢʦʝ ʜʝʣʦ; ʨʘʟ ʫʞ ʩʘʤ 

ɻʦʣʜʨʘʪʪ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʘ ʜʘʥʥʫʶ ʪʝʤʫ ʥʝ ʚʳʩʢʘʟʳʚʘʣʩʷ, ʪʘʢ ʠ ʥʘʤ ʟʥʘʪʴ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ. 

 

ɺ ʵʪʦʤ ʩʤʳʩʣʝ çʢʦʥʩʫʣʴʪʘʥʪʳ 1ʉè ʦʙʨʘʟʫʶʪ ʦʩʦʙʫʶ ʢʘʩʪʫ; ʦʙʳʯʥʦ ʦʥʠ ʩʯʠ-

ʪʘʶʪ ʩʝʙʷ ʵʢʩʧʝʨʪʘʤʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ (ʚʢʣʶʯʘʷ ʃʀʅ, ʊʆʉ ʠ 

ʚʩʸ ʥʘ ʩʚʝʪʝ). ʊʠʧʘ, ʝʩʣʠ ʧʨʦʯʠʪʘʣ çʎʝʣʴè, ʪʦ ʧʨʦʩʪʦ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʊʆʉ, ʘ 

ʝʩʣʠ ʮʝʣʳʭ ʪʨʠ ʨʦʤʘʥʘ ɻʦʣʜʨʘʪʪʘ, ʪʦ ʫʞʝ ʢʨʫʪʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣ. ɸ ʪʫʪ ʝʱʸ 

MRP, ERP, MES, APS, ʢʦʨʦʯʝ, ʧʦʣʥʦʝ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ ʦʪ ʫʩʧʝʭʦʚ. ʀ ʯʪʦ ʚ ʩʫ-

ʭʦʤ ʦʩʪʘʪʢʝ? 

 

ʏʝʪʚʸʨʪʳʡ ʪʝʟʠʩ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ERP, MES, 

APS ʠ ʪ.ʧ.), ʟʘʢʨʝʧʣʷʶʱʠʭ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 100-ʣʝʪʥʝʡ 

ʜʘʚʥʦʩʪʠ. 

 

ʂʦʛʜʘ ʧʦʯʪʠ 20 ʣʝʪ ʥʘʟʘʜ ʷ ʪʦʣʴʢʦ ʥʘʯʠʥʘʣ ʟʘʥʠʤʘʪʴʩʷ ʚʦʧʨʦʩʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʩʪʨʘʥʫ ʚʘʣ ʟʘ ʚʘʣʦʤ ʥʘʢʨʳʚʘʣʠ ʧʦʪʦʢʠ ʟʘʙʫʛʦʨʥʦʛʦ ʩʦʬʪʘ. ɺʩʝ 

ʵʪʠ ʩʘʧʳ, ʙʘʘʥʳ ʠ ʙʠʟʥʝʩ-ʩʴʶʪʳ, ï ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʧʨʦ ʙʦʣʝʝ ʤʝʣʢʫʶ ʨʳʙʸʰʢʫ, 

ï ʧʨʝʜʣʘʛʘʣʠʩʴ ʥʘ ʢʘʞʜʦʤ ʫʛʣʫ. ʊʦʣʧʳ ʢʦʤʤʠʚʦʷʞʸʨʦʚ, ʦʩʚʘʠʚʘʷ ʦʛʨʦʤʥʳʝ 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʙʶʜʞʝʪʳ, ʢʦʣʝʩʠʣʠ ʧʦ ʛʦʨʦʜʘʤ ʠ ʚʝʩʷʤ ʩ ʙʦʜʨʳʤʠ ʧʨʠʟʳʚʘʤʠ: 

çʚʦʟʴʤʠʪʝ ʥʘʰʫ ʣʫʯʰʫʶ ʚ ʤʠʨʝ XYZ-ʩʠʩʪʝʤʫ ʠ ʙʫʜʝʪ ʚʘʤ ʧʦʣʥʦʝ ʩʯʘʩʪʴʝè. 

ʅʝʢʦʪʦʨʳʝ ʙʨʘʣʠ, ʥʦ ʩʯʘʩʪʴʝ (ʚ ʚʠʜʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠ ̫ʵʬʬʝʢʪʠʚʥʦʩ-

ʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ) ʧʦʯʝʤʫ-ʪʦ ʚʩʸ ʨʘʚʥʦ ʦʙʭʦʜʠʣʦ ʩʪʦʨʦʥʦʡ. 



ʇʦʯʝʤʫ 1ʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʢʦʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʉ. ɾʘʨʠʥʦʚ 
 

9 

ʀ ʵʪʦ ʧʨʠ ʪʦʤ, ʯʪʦ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʙʫʭʛʘʣʪʝʨʠʠ, ʢʘʜʨʦʚ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ 

ʦʙʱʝʢʦʨʧʦʨʘʪʠʚʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʙʣʝʤ ʥʝ ʚʦʟʥʠʢʘʣʦ. 

ʊʘ ʞʝ 1ʉ ʫʞʝ ʪʦʛʜʘ ʧʦʣʴʟʦʚʘʣʘʩʴ ʦʛʨʦʤʥʳʤ ʫʩʧʝʭʦʤ, ï ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ-ʟʘ 

ʛʠʙʢʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʙʳʩʪʨʦʤʝʥʷʶʱʝʤʫʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʦʤʫ ʨʦʩʩʠʡʩʢʦʤʫ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʫ. ɺʝʜʴ ʧʦ ʩʫʪʠ ʚ ʙʫʭʛʘʣʪʝʨʠʠ ʚʩʸ ʧʨʦʩʪʦ ʢʘʢ ʚʘʣʝʥʢʠ: ʝʩʪʴ ʧʨʠʥ-

ʮʠʧ ʜʚʦʡʥʦʡ ʟʘʧʠʩʠ, ʧʣʘʥ ʩʯʝʪʦʚ, ʩʪʘʥʜʘʨʪʳ ʠ ʫʯʸʪʥʘʷ ʧʦʣʠʪʠʢʘ, ï ʪʦ ʝʩʪʴ ʘʙ-

ʩʦʣʶʪʥʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʜʝʪʘʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ. ɼʘ, ʠʤʝʶʪʩʷ ʚʘʨʠ-

ʘʥʪʳ, ʯʪʦ-ʪʦ ʤʦʞʥʦ ʨʘʟʥʝʩʪʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʨʝʯʴ ʠʜʸʪ ʧʨʦ ʧʦ-

ʩʤʝʨʪʥʳʡ ʫʯʸʪ. ʇʘʮʠʝʥʪ ʫʞʝ ʩʢʦʥʯʘʣʩʷ, ʠ ʚʦʪ ʘʢʪ ʚʩʢʨʳʪʠʷ ʚ ʚʠʜʝ ʧʦʜʪʚʝʨʞ-

ʜʘʶʱʝʛʦ ʜʦʢʫʤʝʥʪʘ. 

 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ï ʩʦʚʩʝʤ ʜʨʫʛʦʝ ʜʝʣʦ. ʊʫʪ ʚʝʜʫʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʥʘʜ ʞʠʚrʤ ʦʨʛʘʥʠʟʤʦʤ, ʢʦʛʜʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʟʜʝʩʴ ʠ 

ʩʝʡʯʘʩ ʧʨʠʥʠʤʘʶʪʩʷ ʨʝʝhʥʠʷ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʦʷʚʠʪʴʩʷ ʚ ʜʨʫ-

ʛʦʤ ʤʝʩʪʝ ʠ ʚ ʜʨʫʛʦʝ ʚʨʝʤʷ. çʉʝʛʦʜʥʷʰʥʠʝ ʧʣʦʭʠʝ ʨʝʟʫʣʴʪʘʪʳ ï ʩʣʝʜʩʪʚʠʝ ʭʦ-

ʨʦʰʠʭ ʨʝʰʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʥʘʤʠ ʚʯʝʨʘè.8 ɸ ʤʝʞʜʫ çʩʝʛʦʜʥʷʰʥʠʤʠ ʨʝʰʝʥʠ-̫

ʤʠè ʠ ʤʦʤʝʥʪʦʤ ʦʮʝʥʢʠ ʠʭ ʵʬʬʝʢʪʘ ʚ ʙʫʜʫʱʝʤ ʚʦʟʤʦʞʥʳ ʪʳʩʷʯʠ, ʤʠʣʣʠʦʥʳ 

ʠ ʤʠʣʣʠʘʨʜʳ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. ʆʙʱʝʧʨʠʥʷʪʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʥʫʞʥʳ ʤʦʜʝʣʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʦʜʭʦʜʳ ʢ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. 

 

ʏʪʦ ʞʝ ʧʨʝʜʣʘʛʘʣʦʩʴ ʚ ʪʦ ʩʣʘʚʥʦʝ ʚʨʝʤʷ (15-20 ʣʝʪ ʥʘʟʘʜ) ʚ ʙʣʝʩʪʷʱʝʡ ʫʧʘʢʦʚ-

ʢʝ MRP, ERP, MES ʠʣʠ APS? ʌʘʢʪʠʯʝʩʢʠ, ʚʩʝʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪ rʠ ʤʦʜʠʬʠ-

ʢʘʮʠʠ ʧʨʝʩʣʦʚʫʪʦʡ ʤʦʜʝʣʠ ʊʝʡʣʦʨʘ 100-ʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ: ʧʨʦʥʦʨʤʠʨʦʚʘʪʴ 

ʦʧʝʨʘʮʠʠ, ʩʦʩʪʘʚʠʪʴ ʜʝʪʘʣʴʥʳʝ ʨʘʩʧʠʩʘʥʠʷ (ʢʘʞʜʦʤʫ ʨʘʙʦʯʝʤʫ ʥʘ ʢʘʞʜʳʡ 

ʩʪʘʥʦʢ, ʞʝʣʘʪʝʣʴʥʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʥʘ ʤʝʩʷʮ ʚʧʝʨʸʜ) ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʚʳ-

ʧʦʣʥʝʥʠʝ. ʂʦʥʝʯʥʦ, ʙʳʣʠ ʠ backward- ʠ forward- scheduling, ʠ finite- ʠ infinite- 

loading, ʠ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʚʩʷʢʠʭ ʬʠʰʝʢ, ʙʘʥʪʠʢʦʚ ʠ ʨʶʰʝʯʝʢ. ɸ ʧʦ ʩʫʪʠ ï 

ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʣʘʥʘ ʦʜʠʥ ʠʟ ʤʥʦʛʠʭ ʤʠʣʣʠʘʨʜʦʚ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ 

ʩʦʙʳʪʠʡ ʠ ʫʧʦʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʫ ʠ 

ʢʘʢʦʚʳ ʰʘʥʩʳ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʪʦʯʥʦ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦ-

ʨʠʠ? ɽʩʪʝʩʪʚʝʥʥʦ, ʥʦʣʴ ʮʝʣʳʭ ʠ ʥʦʣʴ ʜʝʩʷʪʳʭ! 

 

ɸ ʚʝʜʴ ʝʱʸ ʙʳʣʠ ʠ ERP II, ʠ CSRP, ʠ ʤʥʦʛʦ ʯʝʛʦ ʜʨʫʛʦʛʦ ʠʟ ʧʨʝʞʥʝʡ ʦʙʦʡʤʳ. 

ʂʘʟʘʣʦʩʴ ʙʳ, ʩʪʦʣʴʢʦ ʚʦʜʳ ʫʪʝʢʣʦ ... . ɺ ʦʙʱʝʤ, ʢʪʦ ʩʪʘʨʦʝ ʧʦʤʷʥʝʪ, ʪʦʤʫ ʛʣʘʟ 

ʚʦʥ! ʅʦ ʞʠʟʥʴ ʧʦʨʦʡ ʚʳʢʠʜʳʚʘʝʪ ʪʘʢʦʝ, ʯʪʦ ʪʦʣʴʢʦ ʜʠʚʫ ʜʘʸʰʴʩʷ. ʂʘʢ ʛʦʚʦ-

ʨʠʣ ʦʜʠʥ ʠʟʚʝʩʪʥʳʡ ʧʝʨʩʦʥʘʞ: çʅʠʢʦʛʜʘ ʥʝ ʙʳʣʦ, ʠ ʚʦʪ ʦʧʷʪʴè. ʂʦʨʦʯʝ, ʩʦʚ-

ʩʝʤ ʥʝʜʘʚʥʦ ʥʘ ʙʝʩʢʨʘʡʥʠʭ ʧʨʦʩʪʦʨʘʭ ʠʥʪʝʨʥʝʪʘ ʚʜʨʫʛ ʥʘʪʳʢʘʶʩʴ ʥʘ ʩʣʝʜʫʶ-

ʱʝʝ ʵʧʦʭʘʣʴʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ:9 

çɺʩʝʤ ʠʟʚʝʩʪʥʦ ʯʪʦ ʚ ʪʠʧʦʚʦʤ ʨʝʰʝʥʠʠ 1ʉ:ERP ʨʝʘʣʠʟʦʚʘʥʘ ʨʝʚʦʣʶʮʠʦʥʥʘʷ 

ʤʝʪʦʜʠʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘè. 



ʇʦʯʝʤʫ 1ʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʢʦʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʉ. ɾʘʨʠʥʦʚ 
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ʇʦʥʷʪʥʦ, ʯʪʦ ʨʝʙʷʪʘ ʦʪ ʩʢʨʦʤʥʦʩʪʠ ʥʝ ʫʤʨʫʪ. ʅʦ ʚʩʸ ʞʝ ʠʥʪʝʨʝʩʥʦ, ʯʪʦ ʜʝʣʘʪʴ 

ʪʝʤ çʥʝ ʚʩʝʤè, ʢʪʦ ʨʝʚʦʣʶʮʠ ʁʧʨʦʩʧʘʣ ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʢʦ çʚʩʝʤʫè ʧʨʦʛʨʝʩʩʠʚ-

ʥʦʤʫ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʝ ʦʪʥʦʩʠʪʩʷ. ʃʠʭʦʨʘʜʦʯʥʦ ʥʘʯʠʥʘʶ ʠʩʢʘʪʴ ʧʦʜʨʦʙʥʦʩʪʠ, 

... ʠ ʛʣʘʟʘʤ ʩʚʦʠʤ ʥʝ ʚʝʨʶ:10 

çɸʣʛʦʨʠʪʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ... ʚ ʋʇ2 ʙʘʟʠʨʫʶʪʩʷ ... ʥʘ ... ʤʝʪʦʜʠʢʘʭ ... MRP, 

APS, MES, TOCè. 

 

ʂʘʞʝʪʩʷ, ʣʝʪ 20 ʥʘʟʘʜ ʷ ʯʪʦ-ʪʦ ʧʦʜʦʙʥʦʝ ʫʞʝ ʩʣʳʰʘʣ. ʅʘ ʚʩʷʢʠʡ ʩʣʫʯʘʡ ʧʨʦʚʝ-

ʨʷʶʩʴ. ɼʘ ʥʝʪ, ʚʩʸ ʧʨʘʚʠʣʴʥʦ, ʥʘ ʢʘʣʝʥʜʘʨʝ ʘʚʛʫʩʪ 2017-ʛʦ ʛʦʜʘ. ʀ ʪʫʪ ʜʦ ʤʝʥʷ 

ʥʘʯʠʥʘʝʪ ʜʦʭʦʜʠʪʴ ʛʨʘʥʜʠʦʟʥʦʩʪʴ ʟʘʤʳʩʣʘ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʚʝʜʴ ʝʩʣʠ ʤʦʜʝʣʴ 

ʊʝʡʣʦʨʘ ʵʪʦ ʨʝʚʦʣʶʮʠʦʥʥʘ ̫ʤʝʪʦʜʠʢʘ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʪʦ ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʩʝ-

ʤʠʤʠʣʴʥʳʤʠ ʰʘʛʘʤʠ ʜʚʠʛʘʪʴʩʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʜʘʣʴʰʝ. ʅʘʧʨʠʤʝʨ, ʩʪ·-

ʠʪ ʪʦʣʴʢʦ ʧʨʦʚʦʟʛʣʘʩʠʪʴ ʢʘʤʝʥʥʳʡ ʪʦʧʦʨ ʨʝʚʦʣʶʮʠʦʥʥʳʤ ʦʨʫʜʠʝʤ ʪʨʫʜʘ, ʢʘʢ 

ʪʫʪ ʞʝ ʩʥʠʤʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ʅʝʩʢʦʣʴʢʦ ʦʩʦʙʥʷʢʦʤ ʟʜʝʩʴ ʩʪʦʠʪ ʊʆʉ, ʭʦʪʷ ʠ ʥʘ ʵʪʦʪ ʩʯʸʪ ʚ ʩʤʳʩʣʝ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʫʞʝ ʜʘʚʥʦ ʤʥʦʛʦ ʯʝʛʦ ʠʟʚʝʩʪʥʦ11. ʆʜʥʘʢʦ ʜʘʣʴʰʝ ʚ ʟʘʤʝʪʢʝ ʙʫʜʝʪ ʧʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ 1ʉ çʨʝʚʦʣʶʮʠʦʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪè ʧʣʘʥʠʨʦʚʘʥʠʷ 

ï ʢʨʦʤʝ ʥʘʟʚʘʥʠʷ ï ʢ ʊʆʉ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ. ʀʪʘʢ ... . 

 

ʇʆʏɽʄʋ ʅɽ ʄʆɾɽʊ ʈɸɹʆʊɸʊʔ ɼɽʊɸʃʔʅʆɽ ʇʃɸʅʀʈʆɺɸʅʀɽ 

 

ï_ʏʪʦ ʟʥʘʯʠʪ çʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴè? ï ʥʝʧʨʝʤʝʥʥʦ ʚʦʟʨʘʟʠʪ çʩʧʝʮʠʘʣʠʩʪ 

1ʉè. ï ʆʥʦ ʞʝ ʨʘʙʦʪʘʝʪ. ʅʝ ʚʝʨʠʰʴ? ʉʤʦʪʨʠ. ɿʘʭʦʜʠʰʴ ʚ ʧʨʦʛʨʘʤʤʫ, ʥʘʩʪʨʘʠ-

ʚʘʝʰʴ ʧʘʨʘʤʝʪʨʳ (MRP, APS ʠʣʠ MES), ʥʘʞʠʤʘʝʰʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʥʦʧʢʠ 

ʠ ... ʛʦʪʦʚʦ, ʧʦʣʫʯʘʝʰʴ ʥʫʞʥʳʡ ʧʣʘʥ. 

ï_ʅʫ ʜʘ, ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʤʥʦʛʠʝ ʚʝʯʥʳʝ ʜʚʠʛʘʪʝʣʠ ʪʦʞʝ ʨʘʙʦʪʘʶʪ. ʊʦ ʝʩʪʴ 

ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ çʜʚʠʛʘʶʪʩʷè, ʥʦ ʧʦʪʦʤ ʚʩʸ ʨʘʚʥʦ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ. ɻʣʘʚʥʦʝ 

ʚʝʜʴ ʥʝ ʚʠʜʠʤʦʩʪʴ ʩʦʟʜʘʚʘʪʴ, ʘ ʯʪʦʙʳ ʙʳʣʘ ʢʘʢʘʷ-ʪʦ ʧʦʣʴʟʘ. ʉʢʘʞʝʤ, ʝʩʣʠ ʚ 

ʧʣʘʥʝ ʥʘʧʠʩʘʥʦ çʥʘʯʘʪʴ ʟʘʜʘʥʠʝ 15-ʛʦ ʠ ʟʘʚʝʨʰʠʪʴ 20-ʛʦè, ʪʦ ʧʦ ʞʠʟʥʠ ʪʘʢ ʠ 

ʙʫʜʝʪ. ʃʦʛʠʯʥʦ? 

ï_ʃʦʛʠʯʥʦ, ʥʦ ʤʳ ʟʘ ʠʩʧʦʣʥʝʥʠʝ ʥʝ ʦʪʚʝʯʘʝʤ. ʅʘʰʝ ʜʝʣʦ ï ʩʦʩʪʘʚʠʪʴ, ʘ ʨʘ-

ʙʦʪʘʪʴ ʧʦ ʧʣʘʥʫ ʜʦʣʞʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ. ʂʦʥʝʯʥʦ, ʫ ʥʠʭ ʚʩʝʛʜʘ ʢʫʯʘ ʦʪʛʦ-

ʚʦʨʦʢ, ï ʪʦ ʤʘʪʝʨʠʘʣ ʚʦʚʨʝʤʷ ʥʝ ʧʨʠʚʝʟʣʠ, ʪʦ ʩʪʘʥʦʢ ʩʣʦʤʘʣʩʷ, ʪʦ ʙʨʘʢ, ʪʦ 

ʜʨʫʛʠʝ ʥʝʧʨʝʜʚʠʜʝʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. 

ï_ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ. ʄʦʞʝʪ, 

ʧʦʧʳʪʘʪʴʩʷ ʵʪʦ ʢʘʢ-ʪʦ ʫʯʝʩʪʴ? 

ï_ʊʘʢ ʫ ʤʝʥʷ ʞʝ ʥʘ ʢʘʞʜʫʶ ʦʧʝʨʘʮʠʶ ʝʩʪʴ ʥʦʨʤʘʪʠʚʳ. ʄʥʝ ʯʪʦ ï ʝʱʸ ʥʘ 

ʙʨʘʢ ʟʘʢʣʘʜʳʚʘʪʴʩʷ ʠ ʥʘ ʧʦʣʦʤʢʫ ʩʪʘʥʢʘ? ɸ ʯʪʦ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʜʝʣʘʪʴ? ʀʭ ʤʦ-

ʛʫʪ ʧʨʠʚʝʟʪʠ ʯʝʨʝʟ ʯʘʩ, ʘ ʤʦʛʫʪ ʯʝʨʝʟ ʥʝʜʝʣʶ. 



ʇʦʯʝʤʫ 1ʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʢʦʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʉ. ɾʘʨʠʥʦʚ 
 

11 

ɼʘʚʘʡʪʝ ʨʘʟʙʠʨʘʪʴʩʷ. ʉʪʦʨʦʥʥʠʢʠ ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ 

ʝʩʣʠ ʟʘʣʦʞʠʪʴ ʚ ʢʦʤʧʴʶʪʝʨ ʚʩʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʥʦʨʤʘʪʠʚʳ (ʧʦ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʠ 

ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʦʙʨʘʙʦʪʢʠ), ʪʦ ʩ ʧʦʤʦʱʴʶ ʥʝʢʠʭ ʩʣʦʞʥʝʡʰʠʭ ʤʘʪʝʤʘʪʠʯʝʩ-

ʢʠʭ ʧʨʠʸʤʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʜʣʷ ʩʦʪʝʥ ʩʪʘʥʢʦʚ 

ʠ ʪʳʩʷʯ ʦʧʝʨʘʮʠʡ ʥʘ ʤʝʩʷʮʳ ʚʧʝʨʸʜ ʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʥʫʪ, ï ʧʨʠʯʸʤ ʨʘʩʧʠ-

ʩʘʥʠʝ ʥʝ ʧʨʦʩʪʦʝ, ʘ ʩʘʤʦʝ ñʦʧʪʠʤʘʣʴʥʦʝò ʧʦ ʢʘʢʠʤ-ʪʦ ʬʘʥʪʘʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝ-

ʨʠʷʤ ʪʠʧʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʟʘʛʨʫʟʢʠ ʚʩʝʛʦ ʩʪʘʥʦʯʥʦʛʦ ʧʘʨʢʘ. ʊʘʢ ʚʦʪ, ï ʜʘʞʝ ʥʝ 

ʚʜʘʚʘʷʩʴ ʚ ʜʠʩʢʫʩʩʠʶ ʦ ʩʤʳʩʣʝ ʠ ʨʘʟʫʤʥʦʩʪʠ ʧʦʜʦʙʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʧʪʠʤʠʟʘ-

ʮʠʠ, ï ʥʘʜʦ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʙʝʟʫʩʣʦʚʥʦ, ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʝʜʣʠ-

ʚʳʤ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ "ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʝ ʨʘʩʧʠʩʘʥʠʝ" ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʠʪʴ ʤʦʞʥʦ. ɹʦʣʝʝ ʪʦʛʦ, ʝʛʦ ʤʦʞʥʦ ʨʘʩ-

ʧʝʯʘʪʘʪʴ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ, ʧʦʚʝʩʠʪʴ ʥʘ ʩʪʝʥʢʫ ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʠʥʳʭ (ʥʝ 

ʩʚʷʟʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ) ʧʦʣʝʟʥʳʭ ʮʝʣʷʭ.  

 

ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ, ï ʢʘʢ ʧʨʠ ʪʠʧʠʯʥʦʤ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ï 

ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʚʘʨʠʘʮʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ ʠʟʤʝʨʷʝʪʩʷ ʜʥʷʤʠ (ʘ ʪʦ ʠ 

ʥʝʜʝʣʷʤʠ), ʪʦ ʦʪʜʝʣʴʥʳʝ ʩʦʙʳʪʠʷ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʚ ʥʝʩʢʦʣʴʢʦ ʯʘ-

ʩʦʚ (ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʧʨʦ ʤʠʥʫʪʳ) ʥʘ ʵʪʦʤ ʬʦʥʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʩʝʛʦ ʣʠʰʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʰʫʤ. ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷ ʥʘ ʟʘʚ-

ʪʨʘ (ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʧʨʦ ʨʘʩʧʠʩʘʥʠʝ ʩʣʝʜʫʶʱʝʡ ʥʝʜʝʣʠ ʠʣʠ ʤʝʩʮ̫ʘ) ʩ 10:08 ʜʦ 

11:56 ʦʙʨʘʙʦʪʢʘ ʜʝʪʘʣʠ ɼ ʥʘ ʩʪʘʥʢʝ X ʩʦʩʪʦʠʪʩʷ ʚ ʫʢʘʟʘʥʥʳʝ ʩʨʦʢʠ, ʙʣʠʟʢʘ ʢ 

ʥʫʣʶ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʫʣʝʚʦʡ ʷʚʣʷʝʪʩʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʦʣʴʟʘ ʦʪ ʧʦʜʦʙʥʦʛʦ 

"ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ". 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʝʡʰʠʡ ʧʨʠʤʝʨ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʘʙʫʨʝʪʦʢ. ʇʫʩʪʴ ʥʘʰʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʦ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʨʘʙʦʯʠʭ ʮʝʥʪʨʦʚ, ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʪʨʝʤʷ ʨʘʟʥʳʤʠ ʨʘ-

ʙʦʪʥʠʢʘʤʠ (ʩʤ. ʚʝʨʭʥʶʶ ʜʠʘʛʨʘʤʤʫ ʨʠʩ. 2). ʅʘ ʩʪʘʥʢʝ ɸ ʜʝʣʘʶʪʩʷ ʩʠʜʝʥʴʷ, ʥʘ 

ɺ ï ʥʦʞʢʠ, ʥʘ ʉ ï ʩʙʦʨʢʘ. ʀ ʧʫʩʪʴ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʧʘʨʪʠʠ ʪʘʙʫ-

ʨʝʪʦʢ ʥʫʞʥʦ ʟʘʪʨʘʪʠʪʴ 1 ʯʘʩ ʥʘ ʧʝʨʚʦʤ ʩʪʘʥʢʝ, 1,8 ʯʘʩʘ ʥʘ ʚʪʦʨʦʤ ʠ 1 ʯʘʩ ʥʘ 

ʪʨʝʪʴʝʤ. ɺʨʝʤʝʥʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʮʝʥʪʨʘʤʠ ʧʨʝʥʝʙʨʝʛʘʝʤ. 

ɽʩʣʠ ʚʝʩʴ ʟʘʢʘʟ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ ʢ ʥʝʢʦʪʦʨʦʤʫ ʟʘʜʘʥʥʦʤʫ ʩʨʦʢʫ, ʪʦ ʜʝʪʘʣʴ-

ʥʦʝ ʨʘʩʧʠʩʘʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʙʫʜʝʪ ʚʳʛʣʷ-

ʜʝʪʴ ʧʨʠʤʝʨʥʦ ʪʘʢ, ʢʘʢ ʠʟʦʙʨʘʞʝʥʦ ʥʘ ʥʠʞʥʝʡ ʜʠʘʛʨʘʤʤʝ ʨʠʩ. 2. ʇʨʘʚʠʣʴʥʦ? 

ï_ʂʘʢ-ʪʦ ʪʘʢ. ʏʪʦ ʟʜʝʩʴ ʥʝʧʦʥʷʪʥʦʛʦ? 

ï_ɽʩʣʠ ʵʪʦ ʧʣʘʥ, ʧʦ ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʦ ʨʘʙʦʪʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʦ ʥʘʩʢʦʣʴʢʦ 

ʚʳʩʦʢʠ ʰʘʥʩʳ ʥʘ ʝʛʦ ʫʩʧʝʰʥʫʶ ʨʝʘʣʠʟʘʮʠʶ, ʪʦ ʝʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʝ ʚʩʝʡ ʧʘʨ-

ʪʠʠ ʢ ʫʢʘʟʘʥʥʦʤʫ ʩʨʦʢʫ? 

ï_ɿʘʚʠʩʠʪ ʞʝ ʥʝ ʦʪ ʤʝʥʷ, ʘ ʦʪ ʠʩʧʦʣʥʠʪʝʣʝʡ. ɼʫʤʘʶ, ʯʪʦ ʝʩʣʠ ʧʦʩʪʘʨʘʶʪʩʷ, 

ʪʦ ʩ ʫʯʸʪʦʤ ʚʩʷʢʠʭ ʥʝʦʞʠʜʘʥʥʦʩʪʝʡ ʥʝ ʤʝʥʴʰʝ 80-85 ʧʨʦʮʝʥʪʦʚ. 

ï_ɸ ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʤʦʤʝʥʪ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʚʳ ʙʫʜʝʪʝ ʪʦʯʥʦ 

ʟʥʘʪʴ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ 50 ʧʨʦʮʝʥʪʦʚ? 
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ï_ʅʫ ʟʘʯʝʤ ʞʝ ʩʦʩʪʘʚʣʷʪʴ ʧʣʘʥ, ʢʦʪʦʨʳʡ ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ? 

ï_ɸ ʦʪʢʫʜʘ ʙʝʨʫʪʩʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʸʪʦʚ? 

ï_ʆʪ ʩʘʤʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʦʚ; ʦʥʠ ʪʘʤ ʯʪʦ-ʪʦ ʠʟʤʝʨʷʶʪ, ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʠ ʚʳʜʘʶʪ ʛʦʪʦʚʳʝ ʥʦʨʤʘʪʠʚʳ ʧʦ ʦʧʝʨʘʮʠʷʤ. 

 

ʂʦʛʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʩʦʚʦʝ ʠ ʦʜʥʘ ʠ ʪʘ ʞʝ ʜʝʪʘʣʴ ʧʦʩʪʦʷʥʥʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʘʙʦʯʝʤ ʮʝʥʪʨʝ, ʪʦ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʝʨʠʶ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʧʦ ʠʭ ʨʝʟʫʣʴʪʘʪʘʤ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʟʥʘʯʝʥʠʝ. ʉʢʘʞʝʤ, ʩʜʝʣʘʣʠ 100 

ʟʘʤʝʨʦʚ, ʠ ʝʩʣʠ ʚ ʢʘʞʜʦʤ ʧʦʣʫʯʠʣʦʩʴ ʨʦʚʥʦ 108 ʤʠʥʫʪ (1,8 ʯʘʩʘ), ʪʦ ʜʘʥʥʫʶ 

ʮʠʬʨʫ ʨʘʟʫʤʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʥʦʨʤʘ-

ʪʠʚʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ ʪʘʢ ʥʝ ʙʳʚʘʝʪ. ɺ ʩʚʦʸ ʚʨʝʤʷ ʜʘʞʝ ʊʝʡ-

ʣʦʨ ʦʪʤʝʯʘʣ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʘʙʦʪʥʠʢ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʩʪʘʥʢʝ ʚ ʨʘʟʥʳʝ 

ʜʥʠ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʦʧʝʨʘʮʠʶ ʪʨʘ-

ʪʠʪ ʨʘʟʥʦʝ ʚʨʝʤʷ. ʊʦ ʝʩʪʴ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʘʝʪʩʷ 

ʥʝʢʦʪʦʨʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (ʩʤ. ʧʨʠʤʝʨ ʥʘ ʨʠʩ. 3). ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʨʝʯʴ ʠʜʸʪ ʧʨʦ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʝ ʚʳʙʦʨʢʠ, ʪʘʢ ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ɸ ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʠ ʯʝʨʝʟ ʨʘʙʦʯʠʡ ʮʝʥʪʨ ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʧʘʨ-

ʪʠʡ ʨʘʟʥʳʭ ʜʝʪʘʣʝʡ? ɽʩʪʝʩʪʚʝʥʥʦ, ʪʦʯʥʦʩʪʴ ʦʮʝʥʦʢ ʧʘʜʘʝʪ. ɸ ʝʩʣʠ ʧʨʦʠʟʚʦʜʩʪ-

ʚʦ ʝʜʠʥʠʯʥʦʝ ʠ ʨʘʥʴʰʝ ʚʳ ʵʪʫ ʜʝʪʘʣʴ ʚʦʦʙʱʝ ʥʠʢʦʛʜʘ ʥʝ ʜʝʣʘʣʠ? ɺ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʥʦʨʤʘʪʠʚʳ ʯʘʩʪʦ ʟʘʜʘʶʪʩʷ çʧʦ ʘʥʘʣʦʛʠʠè ʠʣʠ, ʝʩʣʠ 

ʥʘʟʳʚʘʪʴ ʚʝʱʠ ʩʚʦʠʤʠ ʠʤʝʥʘʤʠ, ʙʝʨʫʪʩʷ çʩ ʧʦʪʦʣʢʘè. ɼʘ ʠ ʪʦ ʪʦʣʴʢʦ ʯʠʩʪʦʝ 

ʰʪʫʯʥʦʝ ʚʨʝʤʷ. ɸ ʧʝʨʝʥʘʣʘʜʢʘ, ʘ ʩ ʯʝʨʪʝʞʦʤ ʦʟʥʘʢʦʤʠʪʴʩʷ, ʘ ʩʥʷʪʴ-ʧʦʩʪʘʚʠʪʴ 

ʦʯʝʨʝʜʥʫʶ ʟʘʛʦʪʦʚʢʫ? ʀ ʪʘʢ ʜʘʣʝʝ, ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ. ʅʘʩʪʦʷʱʘʷ ʚʘʨʠʘʙʝʣʴ-

ʥʦʩʪʴ 

 

ʈʠʩ. 2.  ʄʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ ˉ 1: ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʭʝʤʘ ʨʘʙʦʪʳ. 
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ʥʦʩʪʴ ʩʠʜʠʪ ʠʤʝʥʥʦ ʟʜʝʩʴ, ʠ ʝʸ ʫʨʦʚʥʠ ʠʥʦʛʜʘ ʥʘ ʧʦʨʷʜʢʠ ʧʨʝʚʳʰʘʶʪ ʰʪʫʯ-

ʥʳʝ ʦʧʝʨʘʮʠʦʥʥr ʝ ʚʨʝʤʝʥʘ. ʇʦʵʪʦʤʫ ʧʨʠ ʘʢʢʫʨʘʪʥʳʭ ʠʟʤʝʨʝʥʠʷʭ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʢʘʞʫʪʩʷ ʩʠʣʴʥʦ ʘʩʠʤʤʝʪʨʠʯʥʤrʠ. ʕʪʦ 

ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ. ɸ ʚ ʭʫʜʰʝʤ ï ʝʱʸ ʠ ʩ ʪʷʞʸʣʳʤʠ ʭʚʦʩʪʘʤʠ. 

 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ 

ʥʦʨʤʘʪʠʚʝ ʚ ʚʠʜʝ ʩʨʝʜʥʝʛʦ ʧʨʠʤʝʨʥʦ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ ʬʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝ-

ʥʠʝ ʙʫʜʝʪ ʙʦʣʴʰʝ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ, ʝʩʣʠ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʘʨʪʠʠ ʜʝ-

ʪʘʣʝʡ ʥʘ ʩʪʘʥʢʝ ɸ ʠ ʥʘ ʩʪʘʥʢʝ ɺ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ ʧʨʝʚʳʰʘʝʪ ʩʚʦʡ ʥʦʨ-

ʤʘʪʠʚ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ~50%, ʪʦ 

ʰʘʥʩʳ ʥʘʯʘʪʴ ʩʙʦʨʢʫ ʚ ʟʘʧʣʘʥʠʨʦ-

ʚʘʥʥʳʝ ʩʨʦʢʠ ʙʫʜʫʪ ʚʩʝʛʦ (~0,5)2 å 

25%. ɸ ʧʦ ʟʘʢʘʟʫ ʚ ʮʝʣʦʤ ï ʝʱʸ 

ʤʝʥʴʰʝ, ʧʦʪʦʤʫ ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʘ-

ʣʠʯʠʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʦʤʧʣʝʢʪʘ-

ʮʠʠ ʩʪʘʥʦʢ ʉ ʩʤʦʞʝʪ ʫʣʦʞʠʪʴʩʷ ʚ 

ʩʚʦʡ ʥʦʨʤʘʪʠʚ ʪʦʞʝ ʣʠʰʴ ʧʨʠʤʝʨ-

ʥʦ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ. ʀ ʵʪʦ ʪʦʣʴ-

ʢʦ ʧʨʠ ʜʚʫʭ ʜʝʪʘʣʷʭ. ɸ ʝʩʣʠ ʜʣʷ 

ʩʙʦʨʢʠ ʢ ʝʜʠʥʦʤʫ ʩʨʦʢʫ ʠʭ ʪʨʝʙʫ-

ʶʪʩʷ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ? ʐʘʥʩʳ ʚʳ-

ʧʦʣʥʠʪʴ ʪʘʢʦʝ ʨʘʩʧʠʩʘʥʠʝ ʩʪʘʥʦ-

ʚʷʪʩʷ ʧʨʦʩʪʦ ʥʠʯʪʦʞʥʳʤʠ. 

 

ï_ʊʘʢ ʢʘʢ ʥʘʩʯʸʪ ʧʣʘʥʦʚ, ʚ ʤʦʤʝʥʪ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳ ʪʝʧʝʨʴ ʪʦʯʥʦ 

ʟʥʘʝʪʝ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʙʫʜʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ 50 ʧʨʦʮʝʥʪʦʚ? 

ï_ʀ ʯʪʦ ʪʳ ʧʨʝʜʣʘʛʘʝʰʴ? 

ï_ɼʣʷ ʥʘʯʘʣʘ ʯʝʩʪʥʦ ʩʢʘʟʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʘʤ, ʯʪʦ ʧʦʣʫʯʘʝʤʳʝ ʪʘʢʠʤ 

ʩʧʦʩʦʙʦʤ ʜʝʪʘʣʴʥʳʝ ʧʣʘʥʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʣʠʰʴ ʧʦ ʯʠʩʪʦʡ ʩʣʫ-

ʯʘʡʥʦʩʪʠ ʧʨʠ ʥʝʚʝʨʦʷʪʥʦ ʩʯʘʩʪʣʠʚʦʤ ʩʪʝʯʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 

ï_ʊʝʦʨʝʪʠʯʝʩʢʠ ʚʩʸ ʪʘʢ, ʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʩʧʠʩʘʥʠʡ ʥʘ ʫʨʦʚʥʝ MES. ʆʜʥʘʢʦ, ʚ 1ʉ ʪʦʞʝ ʥʝ ʜʫʨʘʢʠ ʩʠʜʷʪ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʧʝʮʠʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʣʝʥʠʷ ʚʩʝʛʦ ʛʦʨʠ-

ʟʦʥʪʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʠʥʪʝʨʚʘʣʳ (ʚ ʪʚʦʸʤ ʧʨʠʤʝʨʝ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʢʨʘʪʥʳ 

ʦʜʥʦʤʫ ʯʘʩʫ) ʠ ʥʘʟʥʘʯʝʥʠ ̫ʥʘ ʥʠʭ ʨʘʙʦʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʝʨʘʮʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦ 100-ʧʨʦʮʝʥʪʥʦʡ ʥʘ-

ʜʸʞʥʦʩʪʴʶ. 

ï_ɺʳ ʭʦʪʠʪʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʧʣʘʥʘ ʧʨʝʜ-

ʣʘʛʘʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʘʥʢʘ ʧʨʦʩʪʦ-ʥʘʧʨʦʩʪʦ ʫʚʝʣʠʯʠʪʴ ʥʦʨʤʘʪʠʚʳ. ʉʢʘʞʝʤ, 

ʜʣʷ ʩʪʘʥʢʘ ɺ ʚʤʝʩʪʦ 1,8 ʯʘʩʘ ʥʘ ʧʘʨʪʠʶ ʟʘʣʦʞʠʪʴ ʙʦʣʴʰʝ? 

 

ʈʠʩ. 3.  ʄʦʜʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ.12
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ï_ɽʩʪʝʩʪʚʝʥʥʦ, ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. 3 ʨʘʩʧʨʝʜʝʣʝʥʠ,̫ 

ʪʦ ʟʘ ʯʝʪʳʨʝ ʯʘʩʘ ʦʥ ʩʧʨʘʚʠʪʩʷ ʧʦ-ʣʶʙʦʤʫ. 

ï_ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʧʦʟʠʮʠʡ, ʥʘʧʨʠʤʝʨ, ʧʦ ʜʝʩʷʪʠ 

ʟʘʢʘʟʘʤ ʥʘ ʨʘʟʥʳʝ ʪʘʙʫʨʝʪʢʠ, ʜʝʪʘʣʴʥʳʡ ʧʣʘʥ ʜʣʷ ʩʪʘʥʢʘ ɺ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ 

ʧʨʠʤʝʨʥʦ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʧʝʨʚʦʡ (ʚʝʨʭʥʝʡ) ʜʠʘʛʨʘʤʤʝ ʨʠʩ. 4. ɺ ʵʪʦʤ ʩʦ-

ʩʪʦʠʪ çʧʨʦʨʳʚʥʘʷè ʠʜʝʷ? 

ï_ɼʘ, ʦʪʣʠʯʥʦʝ ʨʝʰʝʥʠʝ. ʊʝʧʝʨʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʠʢʠ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʪʨʦ-

ʛʦ ʧʦ ʧʣʘʥʫ. 

ï_ʇʦʧʨʦʙʫʝʤ ɻʪʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ. ʉʛʝʥʝʨʠʨʫʝʤ ʜʝʩʷʪʴ ʢʚʘʟʠʩʣʫʯʘʡʥʳʭ ʯʠ-

ʩʝʣ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩ. 3 ʠ ʥʘʣʦʞʠʤ ʠʭ ʥʘ ʛʨʘʬʠʢ. ʅʘ ʚʪʦʨʦʡ ʜʠʘʛʨʘʤʤʝ 

ʨʠʩ. 4 ʩʠʨʝʥʝʚʳʤ ʮʚʝʪʦʤ ʧʨʠʚʝʜʝʥ ʨʝʟʫʣʴʪʘʪ ʜʣʷ ʚʳʙʦʨʢʠ (ʚ ʤʠʥʫʪʘʭ): 106-

108-74-122-97-117-157-79-146-76; ʩʨʝʜʥʝʝ 108 (1,8 ʯʘʩʘ), ʩ.ʢ.ʦ. 27 ʤʠʥʫʪ. 

ï_ʅʫ, ʯʪʦ ʷ ʛʦʚʦʨʠʣ. ɺʩʸ ʚ ʣʫʯʰʝʤ ʚʠʜʝ. ʇʨʝʢʨʘʩʥʳʡ 100-ʧʨʦʮʝʥʪʥʦ ʨʝʘ-

ʣʠʟʫʝʤʳʡ ʧʣʘʥ ʨʘʙʦʪ. 

ï_ɽʩʣʠ ʥʝ ʙʝʩʧʦʢʦʠʪ ʜʝʬʠʮʠʪ ʨʝʩʫʨʩʦʚ, ʪʦ ʜʘ. ʅʦ ʩ ʨʦʩʪʦʤ ʥʦʨʤʘʪʠʚʘ ʚʨʝ-

ʤʝʥʠ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʝʠʟʙʝʞʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢ, ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʠʟ ʦʪ-

ʚʝʜʸʥʥʳʭ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʡ ʧʨʦʛʨʘʤʤʳ 40 ʯʘʩʦʚ ʩʪʘʥʦʢ ɺ ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʙʳʣ ʟʘʛʨʫʞʝʥ ʤʝʥʴʰʝ ʯʝʤ ʥʘʧʦʣʦʚʠʥʫ (18 ʯʘʩʦʚ), ʘ ʦʩʪʘʣʴʥʫʶ ʯʘʩʪʴ ʧʣʘʥʦʚʦ-

ʛʦ ʚʨʝʤʝʥʠ (ʝʱʸ 22 ʯʘʩʘ) ʚ ʩʫʤʤʝ ʩʦʩʪʘʚʣʷʣʠ ʧʝʨʠʦʜʳ ʩʢʨʳʪʦʛʦ ʧʨʦʩʪʦʷ (ʩʤ. 

ʪʨʝʪʴʶ ʜʠʘʛʨʘʤʤʫ ʨʠʩ. 4). ñʉʢʨʳʪʦʛʦò ï ʧʦʪʦʤʫ ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘ-

ʣʦʩʴ, ʯʪʦ ʩʪʘʥʦʢ ʙʫʜʝʪ ʟʘʥʷʪ ʚʩʝ 40 ʯʘʩʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʠʢʘʢʠʭ ʜʨʫʛʠʭ ʨʘ-

ʙʦʪ ʥʘ ʵʪʦʪ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʘ ʥʝʛʦ ʥʝ ʥʘʟʥʘʯʘʣʦʩʴ. ʀ ʧʨʦʙʣʝʤʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʜʘʞʝ ʦʩʦʟʥʘʚʘʷ ʜʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʧʨʠ ʨʘʙʦʪʝ ʧʦ ʜʝʪʘʣʴʥʳʤ ʧʣʘʥʘʤ 

ʵʪʠ ʨʝʟʝʨʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ï ʠʟ-ʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ ʩʘʤʠʭ ʧʝʨʠʦʜʦʚ ʩʢʨʳʪʦʛʦ ʧʨʦʩʪʦʷ. 

ï_ʅʝ ʧʦʥʠʤʘʶ, ʧʨʠʯʸʤ ʟʜʝʩʴ ʜʝʬʠʮʠʪ ʨʝʩʫʨʩʦʚ? 

ï_ɺ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ ʧʦ ʧʣʘʥʫ ʟʘ 40 ʯʘʩʦʚ ʩʪʘʥʦʢ, ʦʯʝʚʠʜʥʦ, ʩʤʦʞʝʪ 

ʩʜʝʣʘʪʴ ʤʘʢʩʠʤʫʤ 10 ʧʘʨʪʠʡ ʜʝʪʘʣʝʡ. ɸ ʝʩʣʠ ʠʭ ʥʫʞʥʦ 12 ʠʣʠ 15 ʰʪʫʢ? ʂʘʢʠʝ 

ʨʝʰʝʥʠʷ ʛʦʪʦʚʘ ʧʨʝʜʣʦʞʠʪʴ 1ʉ? 

ï_ʇʨʦʱʝ ʚʩʝʛʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʩʨʦʢʠ. 

ï_ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʩʫʱʝʩʪʚʫʝʪ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʠ ʚʘʨʠʘʥʪʘ. ʇʝʨʚʳʡ ï ʦʪʣʦ-

ʞʠʪʴ, ʚʪʦʨʦʡ ï ʜʦʙʘʚʠʪʴ ʩʪʘʥʢʠ, ʣʶʜʝʡ, ʩʚʝʨʭʫʨʦʯʥʳʝ ʠ ʪ.ʧ., ʠ ʪʨʝʪʠʡ ï ʧʦ-

ʧʨʦʙʦʚʘʪʴ ʢʘʢ-ʪʦ ʫʣʦʞʠʪʴʩʷ ʚ ʦʪʚʝʜʸʥʥʦʝ ʚʨʝʤʷ ʠʤʝʶʱʠʤʠʩʷ ʨʝʩʫʨʩʘʤʠ. 

ï_ʅʫ ʜʘ, ʤʦʞʥʦ ʚ ʧʘʨʘʣʣʝʣʴ ʥʘʟʥʘʯʠʪʴ ʝʱʸ ʦʜʠʥ ʩʪʘʥʦʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 

ʚʦʩʝʤʴ ʠʣʠ ʥʘ ʜʚʘʜʮʘʪʴ ʯʘʩʦʚ. ʕʪʦ ʚ 1ʉ ʜʝʣʘʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦ. 

ï_ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʟʘʧʣʘʥʠʨʦʚʘʪʴ ʟʘʛʨʫʟʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ (ʝʩʣʠ 

ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʜʝʬʠʮʠʪʦʤ). 
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ʈʠʩ. 4.  ʄʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ ˉ 1: ʜʝʪʘʣʴʥʳʝ ʧʣʘʥʳ ʨʘʙʦʪ ʥʘ ʦʜʥʦʤ ʩʪʘʥʢʝ. 
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    ɸ ʷ ʫʪʚʝʨʞʜʘʶ, ʯʪʦ ʦʜʥʠʤ ʩʪʘʥʢʦʤ ʤʦʞʥʦ ʣʝʛʢʦ ʩʧʨʘʚʠʪʴʩʷ ʟʘ 40 ʯʘʩʦʚ ʠ 

ʜʘʞʝ ʙʳʩʪʨʝʝ. ʉʤʦʪʨʠʪʝ ... . ɿʘʯʝʤ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʪʠʠ ʜʦʙʘʚʣʷʣʘʩʴ ʩʪʨʘʭʦʚʢʘ 

ʦʪ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ? ʉ ʦʜʥʦʡ-ʝʜʠʥʩʪʚʝʥʥʦʡ ʮʝʣʴʶ ï ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʨʝʘʣʠʩ-

ʪʠʯʥʳʡ ʜʝʪʘʣʴʥʳʡ ʧʣʘʥ. ʅʦ ʝʩʣʠ ʥʝ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʣʘʥ ʠ ʨʘʙʦʪʘʪʴ ʚ ʨʝ-

ʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʟʘʧʫʩʢʘ, ʪʦ ʝʩʪʴ ʥʘʯʠʥʘʪʴ ʦʙʨʘʙʦʪʢʫ ʩʣʝʜʫʶʱʝʡ ʧʘʨʪʠʠ 

ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʝʜʳʜʫɦʝʡ, ʪʦ ʦʙʱʠʡ ʩʨʦʢ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʩʷʪʠ 

ʧʘʨʪʠʡ ʙʫʜʝʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ 40 ʯʘʩʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʥʘ ʨʠʩ. 3 ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦ 100-ʧʨʦʮʝʥʪʥʦʡ ʛʘʨʘʥʪʠʝʡ ʤʦʞʥʦ ʙʫʜʝʪ ʫʣʦʞʠʪʴ-

ʩʷ ʚ 22 ʯʘʩʘ, ʘ ʟʘ 40 ʯʘʩʦʚ ï ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 97% ʩʜʝʣʘʪʴ 20 ʜʝʪʘʣʝʡ ʚʤʝʩʪʦ 

ʜʝʩʷʪʠ (ʩʤ. ʥʠʞʥʶʶ ʜʠʘʛʨʘʤʤʫ ʥʘ ʨʠʩ. 4).13 

ï_ʀ ʯʪʦ ʪʳ ʭʦʯʝʰʴ ʵʪʠʤ ʩʢʘʟʘʪʴ? 

ï_ʏʪʦ ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʦ ʜʝʪʘʣʴʥʳʤ ʧʣʘʥʘʤ ʧʦʟʚʦʣʷʝʪ 

ʩʢʨrʚʘʪʴ ʦʛʨʦʤʥʳʝ ʚʥʫʪʨʠʮʝʭʦʚʳʝ ʨʝʟʝʨʚ rʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʚ 

ʧʨʠʚʝʜʝʥʥʦʤ ʚʳʰʝ ʧʨʠʤʝʨʝ ï ʚ ʜʚʘ ʨʘʟʘ). 

ï_ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʚ 1ʉ ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ ʤʝʪʦʜʠʢ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ. ʀ ʨʝʚʦʣʶʮʠʦʥʥʦʩʪʴ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʨʘʟʛʨʘʥʠʯʝʥʠʠ 

ʬʫʥʢʮʠʡ çʛʣʦʙʘʣʴʥʦʛʦè ʠ çʣʦʢʘʣʴʥʳʭè ʜʠʩʧʝʪʯʝʨʦʚ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʪʚʦ-

ʸʤ ʧʨʠʤʝʨʝ ɸ, ɺ ʠ ʉ ï ʥʝ ʢʦʥʢʨʝʪʥʳʝ ʩʪʘʥʢʠ, ʘ ʵʪʘʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʘ ʵʪʦ ʤʦ-

ʛʫʪ ʙʳʪʴ ʮʝʣʳʝ ʫʯʘʩʪʢʠ ʠʣʠ ʜʘʞʝ ʮʝʭʘ ʜʣʷ ʙʦʣʴʰʠʭ ʧʨʝʜʧʨʠʷʪʠʡ), ʪʦ ʩʥʘʯʘʣʘ 

çʛʣʦʙʘʣʴʥʳʤè ʜʠʩʧʝʪʯʝʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʚʦʡ ʧʣʘʥ ʚʳʧʫʩʢʘ, ʥʘʧʨʠʤʝʨ, ʥʘ 

ʤʝʩʷʮ. ɸ ʫʞʝ ʧʦʪʦʤ ʥʘ ʮʝʭʦʚʦʤ ʫʨʦʚʥʝ çʣʦʢʘʣʴʥʳʝè ʜʠʩʧʝʪʯʝʨʳ ʩʘʤʠ ʨʘʩʧʨʝ-

ʜʝʣʷʶʪ ʢʦʥʢʨʝʪʥʳʝ ʨʘʙʦʪʳ, ʧʨʠʯʸʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦ ʜʝʪʘʣʴʥʳʤ ʧʣʘʥʘʤ. ʅʦ 

ʯʪʦ ʢʘʩʘʝʪʩʷ ʤʝʞʮʝʭʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʪʦ ʪʫʪ ʙʝʟ ʧʣʘʥʦʚ ʥʠʢʘʢ ʥʝ ʦʙʦʡʪʠʩʴ. 

ï_ʅʠʢʪʦ ʥʝ ʟʘʧʨʝʱʘʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫʛʠʤʠ ʤʦʜʝʣʷʤʠ ʫʧʨʘʚʣʝʥʠʷ (ʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ), ʚ ʢʦʪʦʨʳʭ ʙʝʟ ʜʝʪʘʣʴʥʳʭ 

ʧʣʘʥʦʚ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ. ʉʫʪʴ ʜʝʣʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ (ʥʝ ʚʘʞʥʦ ï 

ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʢʦʚ ʠʣʠ ʮʝʣʳʭ ʮʝʭʦʚ) ʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʧʦʩʣʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ 

ʚʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʩʠʩʪʝʤ. 

 

ʅʝʤʥʦʛʦ ʧʦʜʢʦʨʨʝʢʪʠʨʫʝʤ ʥʘʰ ʧʨʠʤʝʨ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʘʙʫʨʝʪʦʢ (ʩʤ. ʨʠʩ. 5). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʞʝʢ ʪʝʧʝʨʴ ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʘ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʵʪʘʧʘ: ʩʥʘʯʘʣʘ ʥʘ ʩʪʘʥʢʝ ɺ1, ʧʦʪʦʤ ʥʘ ʩʪʘʥʢʝ ɺ2, ï ʧʨʠʯʸʤ ʩʨʝʜʥʝʝ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʘʨʪʠʠ ʜʣʷ ɺ1 ʩʦʩʪʘʚʣʷʝʪ 1 ʯʘʩ, ʜʣʷ ɺ2 ï 0,8 ʯʘʩʘ (ʚ ʩʫʤʤʝ ʪʝ 

ʞʝ ʩʘʤʳʝ 1,8 ʯʘʩʘ). ʂʘʢ ʠ ʨʘʥʴʰʝ, ʚʨʝʤʝʥʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʤʝʞʜʫ ʩʪʘʥʢʘʤʠ 

ʧʨʝʥʝʙʨʝʛʘʝʤ. ɺʦʧʨʦʩ: ʯʪʦ ʠʟʤʝʥʠʪʩʷ ʚ ʧʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦ-

ʪʦʢʘ? ʅʘʧʨʠʤʝʨ, ʯʝʤʫ ʪʝʧʝʨʴ ʙʫʜʝʪ ʨʘʚʥʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʘʨʪʠʠ 

ʥʦʞʝʢ? ʆʪʚʝʪ 1,8 ʯʘʩʘ ï ʥʝʧʨʘʚʠʣʴʥʳʡ! 

 

ʊʦʯʥʝʝ, ʦʥ ʧʨʘʚʠʣʴʥʳʡ ʚ ʩʪʘʪʠʢʝ (ʢʦʛʜʘ çʥʘ ʧʫʩʪʦʡ ʟʘʚʦʜè ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʜʥʘ-

ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʘʨʪʠʷ ʜʝʪʘʣʝʡ). ɸ ʝʩʣʠ ʛʦʚʦʨʠʪʴ ʧʨʦ ʨʘʙʦʪʫ ʚ ʜʠʥʘʤʠʢʝ (ʢʦʛʜʘ 



ʇʦʯʝʤʫ 1ʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʢʦʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʉ. ɾʘʨʠʥʦʚ 
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ʯʝʨʝʟ ʦʙʘ ʩʪʘʥʢʘ ʠʜʸʪ ʧʦʪʦʢ ʟʘʜʘʥʠʡ), ʪʦ ʩʠʪʫʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʠʥʦʡ. ɺ ʩʪʨʫʢʪʫʨʝ ʥʘʰʝʡ ʧʨʦʩʪʝʡʰʝʡ ʩʠʩʪʝʤʳ (ʜʘʞʝ ʧʨʠ ʤʝʥʴʰʝʤ ʩʨʝʜʥʝʤ 

ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʪʦʨʦʤ ʩʪʘʥʢʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ) ʚ ʫʩʣʦʚʠʷʭ ʚʘ- 

ʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʚ ʚʠʜʝ ʦʯʝʨʝʜʠ ʧʝʨʝʜ ɺ2. 

ʇʦʵʪʦʤʫ ʚʨʝʤʷ ʮʠʢʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʶʙʦʡ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʥʘ ʦʙʦʠʭ ʩʪʘʥʢʘʭ ʠ ʚʨʝʤʝʥʠ 

ʦʞʠʜʘʥʠʷ ʚ ʦʯʝʨʝʜʠ. ʇʦʩʣʝʜʥʝʝ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʯʘʩʪʥʳʭ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʡ ʜʣʷ ʩʪʘʥʢʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ ʪʝʢʫʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʪʠʧʘ ʨʠʩ. 3 ʩʦ ʩʨʝʜʥʠʤʠ 1,0 ʠ 0,8 ʯʘʩʘ ʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ ʩ=25% ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʟʘʧʫʩʢʘ ʧʨʠ-

ʤʝʨʥʦ 40% ʚʩʝʭ ʟʘʜʘʥʠʡ ʙʫʜʫʪ ʟʘʜʝʨʞʠʚʘʪʴʩʷ ʧʝʨʝʜ ɺ2 ʥʘ ʧʝʨʠʦʜ ʦʪ ʥʝʩʢʦʣʴ-

ʢʠʭ ʤʠʥʫʪ ʜʦ ʯʘʩʘ.14 ʅʦ ʝʩʣʠ ʚʤʝʩʪʦ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʨʪʠʡ ʧʦʭʦʞʠʭ ʜʝʪʘʣʝʡ ʚʳ-

ʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ ʥʘ ʨʘʟʥʳʝ ʠʭ ʚʠʜʳ ʠ ʢʦʣʠʯʝʩʪʚʘ (ʪʦ ʝʩʪʴ ʧʝʨʝʡʪʠ ʦʪ ʤʘʩʩʦʚʦ-

ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʨʝʘʣʴʥʦʤʫ ʤʝʣʢʦʩʝʨʠʡʥʦʤʫ), ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʯʘʩʪʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʘʥʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʩʠʣʴʥʫʶ ʘʩʠʤʤʝʪʨʠʶ ʠ ʙʦʣʴʰʝ ʥʘʧʦʤʠ-

ʥʘʪʴ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ (ʩʤ. ʨʠʩ. 6). ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ 

ʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʩʪʘʥʢʦʚ ʢ ʫʯʘʩʪʢʘʤ ʠ ʮʝʭʘʤ. 

ï_ɸ ʧʨʠʯʸʤ ʟʜʝʩʴ ʚʠʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ? 

ï_ɺ ʪʝʦʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʤʦʜʝʣʠ ʨʠʩ. 6 ʝʩʪʴ ʠʟʚʝʩʪʥʘʷ ʬʦʨ-

ʤʫʣʘ ʂʠʥʛʤʘʥʘ ʦʮʝʥʢʠ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʠ ʵʢʩʧʦʥʝʥʮʠ-

ʘʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʡ.15 ʊʘʢ ʚʦʪ, ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʥʝ- 

ʧʨʝʨʳʚʥʦʛʦ ʟʘʧʫʩʢʘ ʵʪʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 3,2 ʯʘʩʘ, ʧʦʵʪʦʤʫ ʩʨʝʜʥʝʝ 

ʚʨʝʤʷ ʮʠʢʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ ʙʫʜʝʪ (1,0 + 0,8 + 3,2) = 5 ʯʘʩʦʚ (!) 

ʰʰʰʰʰʰʰʰʰʰʰʰʰ 

 
ʈʠʩ. 5.  ʄʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ ˉ 2: ʩʪʨʫʢʪʫʨʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʭʝʤʘ ʨʘʙʦʪʳ. 



ʇʦʯʝʤʫ 1ʉ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʝʣʢʦʩʝʨʠʡʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʉ. ɾʘʨʠʥʦʚ 
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ï_ʍʦʨʦʰʦ, ʧʫʩʪʴ ʧʷʪʴ ʠʣʠ ʜʘʞʝ ʰʝʩʪʴ ʯʘʩʦʚ. ʅʘʤ ʢʘʢʘʷ ʨʘʟʥʠʮʘ? 

ï_ɺʳ ʞʝ ʩʦʙʠʨʘʣʠʩʴ ʢʘʞʜʦʤʫ ʮʝʭʫ ʩʦʩʪʘʚʠʪʴ ʩʚʦʡ ʧʣʘʥ ʚʳʧʫʩʢʘ. ɺʦʪ ʧʨʦʩ-

ʪʝʡʰʘʷ ʟʘʜʘʯʢʘ (ʨʠʩ. 6): ʜʚʘ ʮʝʭʘ (ɺ1 ʠ ɺ2), ʪʨʝʙʫʝʪʩʷ ʩʜʝʣʘʪʴ 10 ʧʘʨʪʠʡ ʜʝʪʘ-

ʣʝʡ, ʤʘʪʝʨʠʘʣʳ ʚ ʥʘʣʠʯʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʟʚʝʩʪʥʳ. ʅʘʯʠʥʘʝʤ ʚ ç0è ʯʘʩʦʚ. 

ɼʘʚʘʡʪʝ ʤʥʝ ʧʣʘʥ ʨʘʙʦʪ ʧʦ ʮʝʭʘʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ. 

    ʅʫ, ʩʤʝʣʝʝ. ʄʳ ʞʝ ʪʦʣʴʢʦ ʯʪʦ ʨʝʰʘʣʠ ʧʦʭʦʞʫʶ ʟʘʜʘʯʫ ʩ ʦʜʥʠʤ ʩʪʘʥʢʦʤ. 

ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʟʘʣʦʞʠʤ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚ ʢʘʞʜʦʤ ʮʝʭʝ? ʇʦ ʜʚʘ, ʪʨʠ, ʯʝʪʳʨʝ 

ʠʣʠ (ʜʣʷ 100-ʧʨʦʮʝʥʪʥʦʡ ʛʘʨʘʥʪʠʠ) ʧʷʪʴ ʯʘʩʦʚ ʥʘ ʧʘʨʪʠʶ? 

 

ʇʦʝʭʘʣʠ. ʇʦ ʜʚʘ ï ʧʣʦʭʦ, ʧʦʪʦʤʫ ʯʪʦ ʯʝʪʳʨʝ ʯʘʩʘ ʥʘ ʚʩʸ ʟʘʜʘʥʠʝ ʙʫʜʝʪ ʩʣʠʰ-

ʢʦʤ ʤʘʣʦ. ʅʘ ʚʝʨʭʥʝʡ ʜʠʘʛʨʘʤʤʝ ʨʠʩ. 7 ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʧʨʠʚʝʜʝ-

ʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʮʠʢʣʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʡ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ. ɼʘʞʝ ʚ 

ʨʝʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʟʘʧʫʩʢʘ ʧʦʯʪʠ ʚ ʧʦʣʦʚʠʥʝ ʩʣʫʯʘʝʚ (~45%) ʵʪʦ ʚʨʝʤʷ ʙʫ-

ʜʝʪ ʙʦʣʴʰʝ ʯʝʪʳʨʸʭ ʯʘʩʦʚ. ɸ ʧʨʠ ʥʘʣʠʯʠʠ ʧʣʘʥʦʚʳʭ ʟʘʜʝʨʞʝʢ ï ʝʱʸ ʙʦʣʴʰʝ. 

ʉʦʚʝʨʰʝʥʥʦ ʥʝʨʝʘʣʠʩʪʠʯʥʳʡ ʧʣʘʥ. 

 

ʇʦʧʨʦʙʫʝʤ ʟʘʜʘʪʴ ʧʦ ʪʨʠ ʯʘʩʘ ʥʘ ʮʝʭ, ʪʦ ʝʩʪʴ ʧʦ ʰʝʩʪʴ ʥʘ ʟʘʜʘʥʠʝ (ʨʠʩ. 8). 

ʈʝʘʣʠʟʫʝʤʦʩʪʴ ʧʣʘʥʦʚ ʙʫʜʝʪ ʪʘʢ ʩʝʙʝ (ʥʝ ʚʳʰʝ 75%, ʩʤ. ʚʝʨʭʥʶʶ ʜʠʘʛʨʘʤʤʫ 

ʨʠʩ. 7), ʥʦ ʫ ʪʘʢʦʛʦ ʨʝʰʝʥʠʷ ʝʩʪʴ ʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ. ɸ ʠʤʝʥ-

ʥʦ, ʚʩʷ ʧʨʦʛʨʘʤʤʘ ʠʟ ʜʝʩʷʪʠ ʟʘʜʘʥʠʡ ʧʣʘʥʠʨʫʝʪʩʷ ʢ ʟʘʚʝʨʰʝʥʠʶ ʪʦʣʴʢʦ ʯʝʨʝʟ 

33 ʯʘʩʘ ʧʦʩʣʝ ʥʘʯʘʣʘ. ʇʨʠʯʸʤ ʥʝ ʬʘʢʪ, ʯʪʦ ʙʫʜʝʪ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʝʥʘ. ʅʦ ʧʨʠ 

ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʟʘʧʫʩʢʘ (ʪʦ ʝʩʪʴ, ʥʝ ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʣʘ-

ʥʦʚʳʝ ʩʨʦʢʠ) ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ~95% ʤʦʞʥʦ ʫʣʦʞʠʪʴʩʷ ʚ 18 ʯʘʩʦʚ, ʯʪʦ ʧʦʯʪʠ ʚ 

ʜʚʘ ʨʘʟʘ ʙʳʩʪʨʝʝ (ʩʤ. ʩʨʝʜʥʶʶ ʜʠʘʛʨʘʤʤʫ ʨʠʩ. 7). ɽʩʣʠ ʞʝ ʚ ʧʨʦʛʨʘʤʤʝ ʥʝ 

ʜʝʩʷʪʴ, ʘ ʩʪʦ ʟʘʜʘʥʠʡ, ʪʦ ʧʨʠ ʧʣʘʥʦʚʦʤ ʩʨʦʢʝ 303 ʯʘʩʘ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ~95% ʝʸ 

ʤʦʞʥʦ ʟʘʚʝʨʰʠʪʴ ʟʘ 120 ʯʘʩʦʚ ʠʣʠ ʚʩʝʛʦ ʟʘ 40% ʦʪʚʝʜʸʥʥʦʛʦ ʚʨʝʤʝʥʠ (ʩʤ. ʥʠʞ- 
ʰʰʰʰʰʰʰʰʰʰʰʰʰʰʰʰʰ 

 

ʈʠʩ. 6.  ʄʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ ˉ 2: ʪʦʯʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ. 
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ʈʠʩ. 7.  ʄʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ ˉ 2: ʨʘʙʦʪʘ ʚ ʨʝʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʟʘʧʫʩʢʘ.16 
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ʥʶʶ ʜʠʘʛʨʘʤʤʫ ʨʠʩ. 7). ʀ ʯʪʦ ʙʳ ʧʦʪʦʤ ʥʠ ʜʝʣʘʣʠ çʣʦʢʘʣʴʥʳʝ ʜʠʩʧʝʪʯʝʨʳè 

ʥʘ ʵʪʘʧʘʭ, ʩʫʪʴ ʠʭ ʜʝʡʩʪʚʠʡ ʙʫʜʝʪ ʩʚʦʜʠʪʴʩʷ ʢ ʙʘʥʘʣʴʥʦʤʫ ʦʧʨʘʚʜʘʥʠʶ ʥʝ-

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ʆʯʝʚʠʜʥʦ, ʚʘʨʠʘʥʪʳ ʩ ʯʝʪʳʨʴʤʷ ʠ ʙʦʣʝʝ ʯʘʩʘʤʠ ʥʘ ʮʝʭ ʙʫʜʫʪ ʪʦʣʴʢʦ ʭʫʞʝ. ʅʦ 

ʠ ʵʪʦ ʥʝ ʚʩʸ. ɽʩʪʴ ʝʱʸ ʵʬʬʝʢʪ ʥʝʣʠʥʝʡʥʦʩʪʠ, ʪʨʝʪʴʝʡ (ʧʦʩʣʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʠ 

ʟʘʚʠʩʠʤʦʩʪʠ) ʚʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ 

ʩʠʩʪʝʤ. ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʩʨʝʜʥʷʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɺ2 ʙʳʣʘ ʥʘ 25% ʚʳʰʝ 

ɺ1 (1,0 / 0,8). ɽʩʣʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʥʠʷ ʥʘ ʵʪʘʧʝ ɺ2 ʫʚʝʣʠʯʠʪʩʷ, 

ʩʢʘʞʝʤ, ʥʘ 20% (ʜʦ 0,96 ʯʘʩʘ), ʪʦ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʚ ʦʯʝʨʝʜʠ ʧʝʨʝʜ ʥʠʤ ï ʧʦ ʬʦʨʤʫʣʝ ʂʠʥʛʤʘʥʘ ï ʚʳʨʘʩʪʝʪ ʩ 3,2 ʯʘʩʘ 

ʜʦ 23 ʯʘʩʦʚ, ʪʦ ʝʩʪʴ ʚ 7 (!) ʩ ʣʠʰʥʠʤ ʨʘʟ. ʊʘʢ ʯʪʦ ʙʦʣʴʰʦʡ ʧʨʠʚʝʪ ʚʩʝʤ ʚʘʰʠʤ 

ʧʣʘʥʘʤ ʤʝʞʮʝʭʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ! ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʮʝʭʘ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥ-

ʢʘ) ʪʘʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ï ʧʦ ʟʘʢʦʥʫ ʃʠʪ-

ʪʣʘ15 ï ʚʩʝʛʦ ʣʠʰʴ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 20-ʧʨʦʮʝʥʪʥʳʤ ʨʦʩʪʦʤ ʥʝʟʘʚʝʨʰʸʥʢʠ ʚ 

ʮʝʭʝ. ʂʦʪʦʨʫʶ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʩʠʩʪʝʤʳ. ʅʦ, ʢʘʞʝʪʩʷ, çʨʝʚʦ-

ʣʶʮʠʦʥʥʳʤʠè ʧʦʜʭʦʜʘʤʠ ʵʪʦ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ. ʈʝʟʶʤʠʨʫʷ ʪʝʤʫ çʧʦʯʝʤʫ ʥʝ 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʜʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝè, ʧʨʝʜʣʘʛʘʶ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʧʝ-

ʨʝʬʨʘʟʠʨʦʚʘʪʴ ʦʜʠʥ ʠʟ ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʚ ʄʝʨʬʦʣʦʛʠʠ:17  

çʏʝʤ ʩʣʦʞʥʝʝ ʠ ʛʨʘʥʜʠʦʟʥʝʝ ʧʣʘʥ, ʪʝʤ ʦʥ ʙʝʩʩʤʳʩʣʝʥʥʝʡ ʠ ʙʝʩʧʦʱʘʜʥʝʡè. 

 

ʈʠʩ. 8.  ʄʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ ˉ 2: ʧʣʘʥʳ ʚʳʧʫʩʢʘ ʧʦ ʵʪʘʧʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʇʆʏɽʄʋ ʅɽ ʄʆɻʋʊ ʈɸɹʆʊɸʊʔ ʇʆɼʍʆɼʓ ʊʆʉ 

 

ï_ʏʪʦ ʟʥʘʯʠʪ çʥʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴè? ï ʟʘʜʘʸʪ ʩʚʦʡ ʦʯʝʨʝʜʥʦʡ ʨʠʪʦʨʠʯʝʩʢʠʡ 

ʚʦʧʨʦʩ çʩʧʝʮʠʘʣʠʩʪ 1ʉè. ï ʉʢʘʟʘʥʦ ʞʝ: ç... ʚ ʯʘʩʪʠ ʤʝʞʮʝʭʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘ-

ʥʠʷ 1ʉ:ERP ... ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ɹɹɺ (ʙʘʨʘʙʘʥ-ʙʫʬʝʨ-ʚʝʨʸʚ-

ʢʘ, ï ʉ.ɾ.)è.9 ʏʝʤ ʪʝʙʝ ʥʝ ʊʆʉ? 

ï_ɿʥʘʝʪʝ ʣʠ, ʝʩʣʠ ʚʝʨʠʪʴ ʚʩʝʤʫ, ʯʪʦ ʥʘʧʠʩʘʥʦ ʥʘ ʟʘʙʦʨʝ ... . ʂʨʦʤʝ ʪʦʛʦ, 

çʨʝʘʣʠʟʦʚʘʥʘè ï ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʦʪ ʵʪʦʛʦ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʢʘʢʘʷ-ʪʦ ʧʦʣʴʟʘ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺʦʥ, ʜʝʪʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʦʞʝ ʨʝʘʣʠʟʦ-

ʚʘʥʦ, ʘ ʪʦʣʢʫ? ʅʘʜʦ ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʟʙʠʨʘʪʴʩʷ, ʯʪʦ ʪʘʤ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʠ ʢʘʢ 

ʨʘʙʦʪʘʝʪ. 

 

ɺʦʧʨʦʩ: ʯʪʦ ʚ 1ʉ ʧʦʥʠʤʘʶʪ ʧʦʜ ʊʆʉ, ï ʧʦʢʘʟʘʣʩʷ ʤʥʝ ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʨʝʩʥʳʤ, 

ʯʪʦ ʷ ʦʩʚʦʠʣ ʥʝʩʢʦʣʴʢʦ ʜʦʩʪʫʧʥʳʭ ʚ ʩʝʪʠ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʪʝʤʝ ʠ ʜʘʞʝ ʟʘʧʠʩʘʣ-

ʩʷ ʥʘ ʚʝʙʠʥʘʨ ʦʪ ʦʜʥʦʛʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʘʨʪʥʸʨʦʚ 1ʉ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞ-

ʥʳʤ ʩʪʘʪʫʩʦʤ. ʇʦ ʧʨʘʚʜʝ ʛʦʚʦʨʷ, ʯʪʝʥʠʝ ʩʪʘʪʝʡ ʫʞʝ ʦʩʪʘʚʠʣʦ ʦʯʝʥʴ ʩʠʣʴʥʦʝ 

ʚʧʝʯʘʪʣʝʥʠʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʚ ʠ ʢʦʥʩʫʣʴʪʘʥʪʦʚ 1ʉ ʯʠʪʘʣʠ ʨʦʤʘʥ ɻʦʣʜʨʘʪʪʘ çʎʝʣʴè. ʀʤʝʶʪʩʷ ʟʘʜʦ-

ʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʚ ʚʠʜʝ ʧʝʨʝʩʢʘʟʦʚ ʠʟʚʝʩʪʥʦʡ ʠʩʪʦʨʠʠ ʧʨʦ ʧʦ-

ʭʦʜ ʘʤʝʨʠʢʘʥʩʢʠʭ ʧʠʦʥʝʨʦʚ.9,10 ʅʫ, ʠ ʩʣʦʚʘ ʦʙʳʯʥʦ ʪʦʞʝ ʧʨʦʠʟʥʦʩʷʪʩʷ ʧʨʘ-

ʚʠʣʴʥʳʝ ʪʠʧʘ ʙʘʨʘʙʘʥʦʚ, ʙʫʬʝʨʦʚ ʠ ʚʝʨʸʚʦʢ. ʅʘ ʵʪʦʤ ʧʦʟʠʪʠʚ ʟʘʢʘʥʯʠʚʘʝʪʩ.̫ 

ʀ ʥʘʯʠʥʘʝʪʩʷ ʪʠʭʠʡ ʫʞʘʩ. ʏʝʛʦ ʩʪʦʠʪ, ʥʘʧʨʠʤʝʨ, ʦʜʥʦ ʪʦʣʴʢʦ ʩʣʝʜʫʶʱʝʝ ʥʝ-

ʦʨʜʠʥʘʨʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ:18 

çʂʘʞʜʳʡ ʵʪʘʧ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʟʘʚʠʩʠʤʘʷ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʦʛʠʢʘ ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʪʝʦʨʠʠ ʩʠʩʪʝʤʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ: ʦʮʝʥʠʚʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʸʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʫʟʢʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʜʘʥʥʦʛʦ ʵʪʘʧʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʣʘʥʘ ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜʠʢʘ ɹɹɺ, ʛʜʝ ʙʘʨʘʙʘʥ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ ʢʘʢ ʫʟʢʦʝ ʤʝʩʪʦ ʜʘʥʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʵʪʘʧʘ.è 

 

ʂʘʞʜʳʡ ʵʪʘʧ ï ʥʝʟʘʚʠʩʠʤʘʷ ʩʠʩʪʝʤʘ?! ɼʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ï ʩʚʦʡ çʙʘʨʘʙʘʥè?! 

ʉ ʫʤʘ ʤʦʞʥʦ ʩʦʡʪʠ. ɸ ʢʦʛʜʘ ʧʨʦʯʠʪʘʣ ʦʯʝʨʝʜʥʦʡ ʧʝʨʣ:9 

çɹɹɺ ʦʪʣʠʯʥʦ ʨʘʙʦʪʘʝʪ, ʝʩʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʝʩʪʴ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʫʟʢʠʡ 

ʨʘʙʦʯʠʡ ʮʝʥʪʨ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʡ ʥʝ ʤʠʛʨʠʨʫʝʪ ʧʨʠ ʠʟʤʝ-

ʥʝʥʠʠ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. ɽʩʣʠ ʫʟʢʦʝ ʤʝʩʪʦ ʩʣʦʞʥʦ çʧʦʡ-

ʤʘʪʴè ʠʣʠ ʦʥʦ ʤʠʛʨʠʨʫʝʪ, ʪʦ ʩ ɹɹɺ ʙʫʜʫʪ ʧʨʦʙʣʝʤʳè, ï 

ʪʦ ʷʚʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʠʣ ʩʝʙʝ, ʢʘʢ ɻʦʣʜʨʘʪʪ ʚ ʛʨʦʙʫ ʧʝʨʝʚʦʨʘʯʠʚʘʝʪʩʷ ʦʪ ʪʘʢʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʚʦʠʭ ʠʜʝʡ. ʏʪʦ ʟʜʝʩʴ ʤʦʞʥʦ ʢʦʤʤʝʥʪʠʨʦʚʘʪʴ, ʝʩʣʠ ʣʶʜʠ ʧʨʦ-

ʩʪʦ ʘʟʦʚ ʥʝ ʧʦʥʠʤʘʶʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ï ʯʪʦʙʳ ʥʝ ʙʳʪʴ ʛʦʣʦʩʣʦʚʥʳʤ, ï ʧʘʨʫ ʤʦ-

ʤʝʥʪʦʚ ʚʩʸ ʞʝ ʟʘʬʠʢʩʠʨʫʶ. 
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ɺʦ-ʧʝʨʚʳʭ, ʪʠʧʠʯʥʳʤ ʟʘʙʣʫʞʜʝʥʠʝʤ ʥʦʚʠʯʢʦʚ ʚ ʊʆʉ ʷʚʣʷʝʪʩʷ ʩʤʝʰʠʚʘʥʠʝ ʠ 

ʜʘʞʝ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʧʦʥʷʪʠʡ çʫʟʢʦʝ ʤʝʩʪʦè ʠ çʦʛʨʘʥʠʯʝʥʠʝè. ɼʝʡʩʪʚʠʪʝʣʴ-

ʥʦ, ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ 

ʫʟʢʠʭ ʤʝʩʪ, ʪʦ ʝʩʪʴ (ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ) ʨʝʩʫʨʩʦʚ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʳʭ ʧʨʝʚʳ-

ʰʘʝʪ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ. ʆʜʥʘʢʦ ʦʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝʚʝʨ-

ʥʦ! ʅʝ ʚʩʷʢʦʝ ʫʟʢʦʝ ʤʝʩʪʦ ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ, ʪʦ ʝʩʪʴ (ʧʦ ʦʧ-

ʨʝʜʝʣʝʥʠʶ) ʨʝʩʫʨʩʦʤ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʩʝʡ ʩʠʩʪʝ-

ʤʳ ʚ ʮʝʣʦʤ. ʅʘ ʨʠʩ. 9 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʧʨʦʩʪʝʡʰʝʡ ʩʠʩʪʝʤʳ ʠʟ ʪʨʸʭ ʨʘʙʦʯʠʭ 

ʩʠʩʪʝʤʳ 

 

ʈʠʩ. 9.  ʄʦʜʝʣʴʥʳʡ ʧʨʠʤʝʨ ˉ 3: ʬʠʟʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠ ̫ʠ ʫʟʢʠʝ ʤʝʩʪʘ. 
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ʮʝʥʪʨʦʚ ɺ1, ɺ2 ʠ ɺ3, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʝʦʙʨʘʟʫʶʱʠʭ ʟʘʛʦʪʦʚʢʠ ʚ ʜʝʪʘʣʠ. 

ɼʦʧʫʩʪʠʤ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ, ï ʪʘʢ ʯʪʦ ʢʘʞʜʘʷ ʟʘʛʦʪʦʚʢʘ ʩʥʘ-

ʯʘʣʘ ʨʦʚʥʦ 15 ʤʠʥʫʪ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ɺ1, ʟʘʪʝʤ ʨʦʚʥʦ 30 ʤʠʥʫʪ ʥʘ ɺ2 ʠ, ʥʘ-

ʢʦʥʝʮ, ʨʦʚʥʦ 60 ʤʠʥʫʪ ʥʘ ɺ3. ʀ ʧʫʩʪʴ ʚ ʥʘʯʘʣʝ ʨʘʙʦʯʝʛʦ ʜʥʷ ʧʝʨʝʜ ɺ3 ʥʘʭʦ-

ʜʠʪʩʷ ʦʜʥʘ ʟʘʛʦʪʦʚʢʘ (ʩʤ. ʜʠʘʛʨʘʤʤʫ I ʥʘ ʨʠʩ. 9). 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, ʟʘ 8-ʯʘ-

ʩʦʚʦʡ ʨʘʙʦʯʠʡ ʜʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 8 ʜʝʪʘʣʝʡ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʙʦʯʠʤ ʮʝʥʪʨʦʤ ɺ3, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʝʩʫʨʩʦʤ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (capacity-constrained reso-

urce, CCR) ʠʣʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚʥʫʪʨʝʥʥʠʤ ʬʠʟʠʯʝʩʢʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ. ɸ 

ʚʦʪ ʙʫʜʝʪ ʠʣʠ ʥʝ ʙʫʜʝʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʨʝʩʫʨʩ ʫʟʢʠʤ ʤʝʩʪʦʤ ï ʵʪʦ ʟʘʚʠʩʠʪ ʦʪ ʪʦ-

ʛʦ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚ rʥʘʛʨʫʞʘʝʪʝ ʩʠʩʪʝʤʫ. 

 

ɽʩʣʠ ʥʘ ʚʭʦʜ ʧʦʜʘʚʘʪʴ ʧʦ ʦʜʥʦʡ ʟʘʛʦʪʦʚʢʝ ʢʘʞʜʳʝ 60 ʤʠʥʫʪ, ʪʦ ʯʝʨʝʟ ʚʦʩʝʤʴ 

ʯʘʩʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩʠʪʫʘʮʠʷ ʩʪʘʥʝʪ ʪʘʢʦʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ II  

ʨʠʩ. 9: ʥʘ ʚʳʭʦʜʝ ʙʫʜʝʪ 8 ʜʝʪʘʣʝʡ, ʘ ʧʝʨʝʜ ɺ3, ï ʢʘʢ ʠ ʚ ʥʘʯʘʣʝ ʜʥʷ, ï ʦʜʥʘ ʥʝ-

ʦʙʨʘʙʦʪʘʥʥʘʷ ʟʘʛʦʪʦʚʢʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʨʝʩʫʨʩʳ ʩʧʨʘʚʠʣʠʩʴ ʩ ʧʨʠʣʦʞʝʥ-

ʥʦʡ ʢ ʥʠʤ ʥʘʛʨʫʟʢʦʡ, ʪʦ ʝʩʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝ ʧʨʝʚʳʩʠʣʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʠ ʫʨʦ-

ʚʝʥʴ ʥʝʟʘʚʝʨʰʸʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʠʩʪʝʤʝ ʥʝ ʫʚʝʣʠʯʠʣʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʥʘʣʠʯʠʠ ʦʜʥʦʛʦ ʦʯʝʚʠʜʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʫʟ-

ʢʠʭ ʤʝʩʪ ʚ ʩʠʩʪʝʤʝ ʥʝʪ. 

 

ʆʜʥʘʢʦ ʦʙʱʘʷ ʟʘʛʨʫʟʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʘʢ ʥʝʪʨʫʜʥʦ ʧʦʜʩʯʠʪʘʪʴ, ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ 58%, ʧʨʠʯʸʤ ɺ2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʦʚʠʥʫ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʘ ɺ1 ʚʦʦʙʱʝ 

ʪʦʣʴʢʦ ʯʝʪʚʝʨʪʴ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʘʩʪʦ ʧʨʠ-

ʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʜʦʟʘʛʨʫʟʢʝ ʩʪʘʥʢʦʚ. ɺ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʦʣʴʢʦ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ï ʟʘʧʫʩʢʘʪʴ ʚ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʝ ʟʘ-

ʛʦʪʦʚʦʢ. ɽʩʣʠ ʪʝʧʝʨʴ ʥʘ ʚʭʦʜ ʩʠʩʪʝʤʳ ʧʦʜʘʚʘʪʴ ʟʘʛʦʪʦʚʢʠ ʢʘʞʜʳʝ 30 ʤʠʥʫʪ (ʘ 

ʥʝ 60), ʪʦ ʯʝʨʝʟ ʚʦʩʝʤʴ ʯʘʩʦʚ ʩʠʪʫʘʮʠʷ ʩʪʘʥʝʪ ʪʘʢʦʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʜʠʘʛʨʘʤ-

ʤʝ III  ʨʠʩ. 9: ʥʘ ʚʳʭʦʜʝ ʠʤʝʝʤ ʪʝ ʞʝ ʩʘʤʳʝ 8 ʜʝʪʘʣʝʡ, ʥʦ ʦʙʱʠʡ ʨʘʟʤʝʨ ʥʝʟʘ-

ʚʝʨʰʸʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʚʝʣʠʯʠʣʩʷ ʩ 1 ʜʦ 9 ʰʪʫʢ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʨʘʙʦʪʘʥ-

ʥʳʝ ʟʘʛʦʪʦʚʢʠ ʩʢʘʧʣʠʚʘʶʪʩʷ ʧʝʨʝʜ ʦʛʨʘʥʠʯʝʥʠʝʤ ɺ3, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʦʤ 

ʪʝʧʝʨʴ, ʦʯʝʚʠʜʥʦ, ʧʨʝʚʳʰʘʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ɺ3 ʩʪʘʥʦʚʠʪ-

ʩʷ ʝʱʸ ʠ ʫʟʢʠʤ ʤʝʩʪʦʤ. 

 

ʏʪʦ ʠʟʤʝʥʠʣʦʩʴ ʚ ʩʠʩʪʝʤʝ? ɿʘʛʨʫʟʢʘ ʩʪʘʥʢʦʚ ʚʳʨʦʩʣʘ ʩ 58 ʜʦ 83%. ʕʪʦ ʭʦʨʦʰʦ 

ʠʣʠ ʧʣʦʭʦ? ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʮʠʬʨʘ 

ʥʘ ʙʫʤʘʛʝ, ʥʝ ʠʤʝʶʱʘʷ ʥʠʢʘʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. ʆʜʥʘʢʦ ʵʢʦʥʦʤʠʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ ʩʪʘʣʘ ʭʫʞʝ, ʚʝʜʴ ʧʨʠ ʪʝʭ ʞʝ ʦʙʲʸʤʘʭ ʚʳʧʫʩʢʘ ʯʘʩʪʴ ʜʝ-

ʥʝʛ ʪʝʧʝʨʴ ʙʫʜʝʪ ʟʘʤʦʨʦʞʝʥʘ ʚ ʩʳʨʴʝ, ʢʦʪʦʨʦʝ ʧʦʪʦʤ ʦʩʷʜʝʪ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦʛʦ ʥʝʟʘʚʝʨʰʸʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʝ ʛʦʚʦʨʷ ʫʞʝ ʧʨʦ ʨʦʩʪ ʦʧʝʨʘʮʠʦʥ-

ʥʳʭ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʟʘʥʷʪʦʩʪʠ (ʪʦ ʝʩʪʴ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ) 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 




