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ɿʘʯʝʤ ʥʫʞʥʳ ʪʨʝʙʦʚʘʥʠʷ?

Åʊʨʝʙʦʚʘʥʠʷ ʵʪʦ ʪʦ ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ

Åʊʨʝʙʦʚʘʥʠʷ ʥʫʞʥʳ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

çʧʨʘʚʠʣʴʥʳʡè ʧʨʦʜʫʢʪ ʜʣʷ ʚʳʭʦʜʘ ʩ ʥʠʤ ʥʘ 

ʨʳʥʦʢ ʚ ʧʦʜʭʦʜʷʱʝʝ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʷ

ʂʣʶʯʝʚʘʷ ʠʜʝʷ ʚʩʝʛʦ ʢʫʨʩʘ ï

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴʚʦ ʚʩʝʭ ʝʝ ʘʩʧʝʢʪʘʭ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤ
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ʎɽʃʔ ʂʋʈʉɸ

ʇʦʤʦʯʴ ʚʘʤ ʜʝʣʘʪʴ ʫʩʧʝʰʥʳʝ 

ʧʨʦʝʢʪʳ! 

é ʩ ʧʦʤʦʱʴʶ ʪʨʝʙʦʚʘʥʠʡ!
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ʇʨʦʛʨʘʤʤʘ ʢʫʨʩʘ

Å ɺʚʝʜʝʥʠʝ ʚ ʪʨʝʙʦʚʘʥʠʷ

Å ʆʙʱʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ

Å ʊʨʝʙʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ

Å ʇʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʨʘʙʦʪʢʠ 
ʪʨʝʙʦʚʘʥʠʡ

Å ɸʩʧʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʦʡ 
ʪʨʝʙʦʚʘʥʠʡ 

Å ʋʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 
ʧʨʦʝʢʪʥʳʭ ʤʝʪʦʜʦʣʦʛʠʷʭ 

Å ʉʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ 
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ɺʚʝʜʝʥʠʝ

ʂʦʛʜʘ ʯʝʣʦʚʝʢ ʥʝ ʟʥʘʝʪ, ʢ ʢʘʢʦʡ ʧʨʠʩʪʘʥʠ ʦʥ 
ʜʝʨʞʠʪ ʧʫʪʴ, ʜʣʷ ʥʝʛʦ ʥʠ ʦʜʠʥ ʚʝʪʝʨ ʥʝ ʙʫʜʝʪ 
ʧʦʧʫʪʥʳʤ.

ʉʝʥʝʢʘ (Seneca) ʃʫʮʠʡ ɸʥʥʝʡ (3 ʜʦ ʥ.ʵ. - 65)
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ɺ ʯʝʤ ʧʨʦʙʣʝʤʘ?

Åʇʨʦʮʝʥʪ ʫʩʧʝʰʥʳʭ ʧʨʦʝʢʪʦʚ

Åɿʘʧʣʘʥʠʨʦʚʘʥʦ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ ʯʝʤ ʫʜʘʣʦʩʴ ʩʜʝʣʘʪʴ 

Åʇʨʝʚʳʰʝʥʠʷ ʙʶʜʞʝʪʘ

Åɺʳʧʦʣʥʝʥʘ ʥʝʥʫʞʥʘʷ ʨʘʙʦʪʘ

ʀʩʪʦʯʥʠʢ: The Standish Group 1999

26% ʋʩʧʝʰʥʳʭ
46% ʏʘʩʪʠʯʥʦ ʫʩʧʝʰʥʳʭ
28% ʅʝʫʜʘʯʥʳ (ʧʨʦʚʘʣʳ) 

69% ʇʨʝʚʳʰʝʥʠʝ ʙʶʜʞʝʪʘ
79% ʇʨʝʚʳʰʝʥʠʝ ʩʨʦʢʦʚ

$75bn ʉʪʦʠʤʦʩʪʴ 
ʧʨʦʚʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ
$22bn ʉʪʦʠʤʦʩʪʴ 
ʧʨʝʚʳʰʝʥʠʷ ʙʶʜʞʝʪʘ

45% ʌʫʥʢʮʠʡ ʩʠʩʪʝʤ 
ʥʠʢʦʛʜʘ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ !!!



ʉʪʘʪʠʩʪʠʢʘ ʫʩʧʝʰʥʦʩʪʠ 

ʧʨʦʝʢʪʦʚ
ʂʘʢ ʯʘʩʪʦ ʧʨʦʝʢʪ ʠʣʠ ʧʨʦʜʫʢʪ ʚʳʧʫʩʢʘʝʪʩʷ ʚʦʚʨʝʤʷ ʚ ʨʘʤʢʘʭ 

ʙʶʜʞʝʪʘ, ʠ ʪʝʤ ʥʘʙʦʨʦʤ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʙʳʣ 

ʠʟʥʘʯʘʣʴʥʦ ʟʘʧʣʘʥʠʨʦʚʘʥ?

7ʀʩʪʦʯʥʠʢ: The 2008 State of Requirements Management Report, É 2008 Jama Software 
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ʇʨʠʯʠʥʳ ʧʨʦʚʘʣʦʚ (1999)

Åʅʝʧʦʣʥʳʝ ʠʣʠ ʥʝʦʜʥʦʟʥʘʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ

Åʅʠʟʢʦʝ ʚʦʚʣʝʯʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʧʨʦʝʢʪ

Åʅʝʜʦʩʪʘʪʦʯʥʦ ʨʝʩʫʨʩʦʚ

Åʅʝʨʝʘʣʠʩʪʠʯʥʳʝ ʦʞʠʜʘʥʠʷ

Åʅʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʜʝʨʞʢʘ ʨʫʢʦʚʦʜʩʪʚʘ

Åʇʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʱʠʝʩʷ, ʥʝʩʪʘʙʠʣʴʥʳʝ 
ʪʨʝʙʦʚʘʥʠʷ

Åʇʣʦʭʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ

Åʇʨʦʝʢʪ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʥʫʞʥʳʤ

Åʈʘʟʤʝʨ ʠ ʩʣʦʞʥʦʩʪʴ ʧʨʦʝʢʪʘ

ʏʘʩʪʴ ʧʨʠʯʠʥ ʧʨʦʚʘʣʦʚ ʧʨʦʝʢʪʦʚ ʩʚʷʟʘʥʳ ʩ ʫʧʨʘʚʣʝʥʠʝʤ 

ʧʨʦʝʢʪʦʤ, ʯʘʩʪʴ ʧʨʠʯʠʥ ʩʚʷʟʘʥʦ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʥʦ ʥʠ ʦʜʥʘ ʠʟ 

ʧʨʠʯʠʥ ʥʝ ʷʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʡ

ʀʩʪʦʯʥʠʢ: The Standish Group 1999



ʇʨʠʯʠʥʳ ʧʨʦʚʘʣʦʚ (2008)

Åʏʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝʫʜʘʯʥʳʭ ʧʨʦʝʢʪʦʚ?

9ʀʩʪʦʯʥʠʢ: The 2008 State of Requirements Management Report, É 2008 Jama Software 
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ʏʪʦ ʪʘʢʦʝ ʪʨʝʙʦʚʘʥʠʷ ʠ 

ʟʘʯʝʤ ʥʫʞʥʳ ʪʨʝʙʦʚʘʥʠʷ?
Åʊʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʮʝʣ,ɹ ʥʘʧʨʠʤʝʨ:
ïçʧʦʣʫʯʠʪʴ çʧʨʘʚʠʣʴʥʳʡè ʧʨʦʜʫʢʪ ʜʣʷ ʚʳʭʦʜʘ ʩ ʥʠʤ ʥʘ 
ʨʳʥʦʢ ʚ ʧʦʜʭʦʜʷʱʝʝ ʜʣʷ ʵʪʦʛʦ ʚʨʝʤʷ, ʜʣʷ ʟʘʭʚʘʪʘ ʨʳʥʦʯʥʦʡ 
ʥʠʰʠè

ïçʧʦʣʫʯʠʪʴ ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘè

Åʊʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʧʦʪʨʝʙʥʦʩʪʠ (ʧʨʦʙʣʝʤʳ):
ïʊʨʝʙʦʚʘʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ, ʙʠʟʥʝʩ ʪʨʝʙʦʚʘʥʠʷ

Åʊʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʨʝʰʝʥʠʝ:
ïʇʨʦʮʝʜʫʨʳ, ʨʝʛʣʘʤʝʥʪʳ, ʩʠʩʪʝʤʥʳʝ ʪʨʝʙʦʚʘʥʠʷ

Åʊʨʝʙʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʦʛʨʘʥʠʯʝʥʠʷʩʚʷʟʘʥʥʳʝ ʩ 
ʨʝʰʝʥʠʝʤ ʠʣʠ ʧʨʦʝʢʪʦʤ ʧʦ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ:
ïʉʨʦʢʠ, ʙʶʜʞʝʪ, ʧʝʨʩʦʥʘʣ, ʧʨʠʤʝʥʷʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ, 
ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʪ.ʜ.
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ʊʨʝʙʦʚʘʥʠʷ ʠ ʢʘʯʝʩʪʚʦ

ʂʘʯʝʩʪʚʦïɻ ʪʦ ʩʚʦʡʩʪʚʦ ʧʨʦʜʫʢʪʘ ʠʣʠ 

ʫʩʣʫʛʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʝʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʮʝʣʠ, ʨʘʜʠ ʢʦʪʦʨʦʡ 

ʩʦʟʜʘʝʪʩʷ, ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʝʜʲʷʚʣʷʝʤʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʪʘʢ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʠʪʝʣʷ, ʠ, ʚ ʪʦʞʝ ʚʨʝʤʷ, 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʫʞʜʳ ʚʩʝʭ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥʫʯʪʝʥʳ.
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ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ ʵʪʦ:

Åɻʦʩʫʜʘʨʩʪʚʘ, ʦʨʛʘʥʠʟʘʮʠʠ, ʦʪʜʝʣʴʥʳʝ 

ʣʶʜʠ ʠʣʠ ʛʨʫʧʧʳ ʣʶʜʝʡ, ʘ ʪʘʢ ʞʝ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʷʤʦ ʠʣʠ 

ʢʦʩʚʝʥʥʦ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʝʢʪʘ, ʠʣʠ ʝʩʣʠ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʠʣʠ ʭʦʜ ʝʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʚʣʠʷʝʪ 

ʥʘ ʥʠʭ(ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦ ʪʘʢ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ).  



ʆʙʣʘʩʪʴ ʧʨʦʙʣʝʤ ʠʦʙʣʘʩʪʴ ʨʝʰʝʥʠʡ 
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ʆʙʣʘʩʪʴ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡʆʙʣʘʩʪʴ ʧʨʦʙʣʝʤ

ʧʨʦʙʣʝʤʳ
ʟʘʧʨʦʩʳ

ʠʜʝʠ
ʠʥʠʮʠʘʪʠʚʳ 

ʊʝʭʥʠʯʝʩʢʦʝ 

ʟʘʜʘʥʠʝ,

ʉʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʊʨʝʙʦʚʘʥʠʷ

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ,

ɹʠʟʥʝʩ ʪʨʝʙʦʚʘʥʠʷ
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ʂʦʛʜʘ ʥʝʪ ʧʦʥʠʤʘʥʠʷ 

ʨʝʰʘʝʤʳʭ ʧʨʦʙʣʝʤ
Åʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʥʠʤʘʥʠʝ ʥʘʩʪʦʷʱʠʭ 
ʧʨʦʙʣʝʤ;

Åʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʨʘʤʢʠ ʩʠʩʪʝʤʳ, ʠ 
ʧʦʥʷʪʴ, ʯʪʦ ʥʫʞʥʦ ʚʢʣʶʯʘʪʴ, ʘ ʯʪʦ ʥʝʪ;

Åʧʨʝʦʙʣʘʜʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʝʡ 
ʚ ʜʠʩʢʫʩʩʠʷʭ ʦ ʩʠʩʪʝʤʝ, ʧʦʩʢʦʣʴʢʫ 
ʝʜʠʥʩʪʚʝʥʥʦʝ ʦʧʠʩʘʥʠʝ, ʩʫʱʝʩʪʚʫʶʱʝʝ ʜʣʷ 
ʩʠʩʪʝʤʳ, ʦʧʠʩʳʚʘʝʪ ʝʝ ʚ ʪʝʨʤʠʥʘʭ 
ʨʝʘʣʠʟʘʮʠʠ;

Åʥʝʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʥʘʠʣʫʯʰʝʛʦ 
ʨʝʰʝʥʠʷ, ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʡ ʩʚʦʙʦʜʳ ʚ 
ʚʳʙʦʨʝ ʨʝʰʝʥʠʷ.
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ʆʙʣʘʩʪʴ ʧʨʦʙʣʝʤ ʠ ʦʙʣʘʩʪʴ 

ʨʝʰʝʥʠʡ
ʋʨʦʚʝʥʴ 

ʪʨʝʙʦʚʘʥʠʡ

ʆʙʣʘʩʪʊɹʦʯʢʘ ʟʨʝʥʠʷ ʎʝʣʴ

ʊʨʝʙʦʚʘʥʠʷ

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ

ʆʙʣʘʩʪʴ 

ʧʨʦʙʣʝʤ

ɿʘʢʘʟʯʠʢ, 

ʇʨʝʜʩʪʘʚʠʪʝʣʴ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥ

ʥʦʡ ʩʪʦʨʦʥʳ

ʆʧʨʝʜʝʣʷʝʪ ʯʪʦʨʘʟʣʠʯʥʳʝ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦʥʳ 

ʞʝʣʘʶʪ ʜʦʩʪʠʯʴ. 

ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʢʦʥʢʨʝʪʥʳʭ 

ʨʝʰʝʥʠʡ.

ʉʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʆʙʣʘʩʪʴ 

ʨʝʰʝʥʠʷ

ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʩʠʩʪʝʤʳ,

ɸʥʘʣʠʪʠʢ

ɸʙʩʪʨʘʢʪʥʦ ʦʧʨʝʜʝʣʷʝʪ ʢʘʢ

ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʉʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʪʦʯʥʳʭ 

ʦʧʠʩʘʥʠʡ ʨʝʘʣʠʟʘʮʠʡ 

ʧʨʝʜʣʘʛʘʝʤʳʭ ʨʝʰʝʥʠʡ.

ʉʠʩʪʝʤʥʳʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ 

(ʘʨʭʠʪʝʢʪʫʨʘ 

ʩʠʩʪʝʤʳ)

ʆʙʣʘʩʪʴ

ʨʝʰʝʥʠʷ

ɸʨʭʠʪʝʢʪʦʨ, 

ʇʨʦʝʢʪʠʨʦʚʱʠʢ

ʆʧʨʝʜʝʣʷʝʪ ʢʘʢʢʦʥʢʨʝʪʥʘʷ 

ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʙʫʜʝʪ 

ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʠʩʪʝʤʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ.
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ʉʠʩʪʝʤʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ

ʏʪʦ ʪʘʢʦʝ ʩʠʩʪʝʤʘ ʠ ʟʘʯʝʤ ʦʥʘ 

ʥʝʦʙʭʦʜʠʤʘ?

ʉʠʩʪʝʤʘ ʵʪʦ:

ʥʘʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ïʤʝʭʘʥʠʟʤʦʚ, ʇʆ ʠ ʣʶʜʝʡ,

ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʦʚʘʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ,

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʟʘʜʘʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ

ïʪʨʝʙʦʚʘʥʠʡ.

ʉʠʩʪʝʤʥʳʝ ʩʚʦʡʩʪʚʘ ïɻ ʪʦ ʪʦ ʨʘʜʠ ʯʝʛʦ 

ʩʦʟʜʘʝʪʩʷ ʩʠʩʪʝʤʘ
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ʂʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʇʆ

Åʊʝʦʨʝʪʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʩʪʨʦʝʥʠʷ ʩʢʦʣʴ ʫʛʦʜʥʦ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ

Åɹʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ

Åɻʦʪʦʚʳʝ ʤʦʜʫʣʠ
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ʊʨʝʙʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʘ

ʊʨʝʙʦʚʘʥʠ̫ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥr ʭ 

ʩʪʦʨʦʥ

ʉʠʩʪʝʤʥr ʝ 

ʪʨʝʙʦʚʘʥʠ̫

ʊʨʝʙʦʚʘʥʠ̫ ʢ 

ʧʦʜʩʠʩʪʝʤʘʤ

ʊʨʝʙʦʚʘʥʠ̫ ʜʣ̫ 

ʢʦʤʧʦʥʝʥʪʦʚ
ʄʦʜʫʣɹʥr ʝ ʪʝʩʪr

ʀʥʪʝʛʨʘʮʠʦʥʥr ʝ 

ʪʝʩʪr

ʉʠʩʪʝʤʥr ʝ ʪʝʩʪr

ʇʨʠʝʤʦʯʥr ʝ ʪʝʩʪr

ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʪʨʝʙʦʚʘʥʠ̫ʤ



19

ʈʦʣʴ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ

 ʊʨʝʙʦʚʘʥʠ̫ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥr ʭ 

ʩʪʦʨʦʥ 

ʉʠʩʪʝʤʥr ʝ 

ʪʨʝʙʦʚʘʥʠ̫

ʊʨʝʙʦʚʘʥʠ̫ ʢ 

ʧʦʜʩʠʩʪʝʤʘʤ

ʊʨʝʙʦʚʘʥʠ̫ ʜʣ̫ 

ʢʦʤʧʦʥʝʥʪʦʚ
ʄʦʜʫʣɹʥr ʝ ʪʝʩʪr

ʀʥʪʝʛʨʘʮʠʦʥʥr ʝ 

ʪʝʩʪr

ʉʠʩʪʝʤʥr ʝ ʪʝʩʪr

ʇʨʠʝʤʦʯʥr ʝ ʪʝʩʪr

ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʟʫʣɹʪʘʪʘ ʜʣ̫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥr ʭ ʩʪʦʨʦʥ, 

ʧʨʠʝʤʢʘ ʧʨʦʜʫʢʪʘ

ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ ʯʪʦ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ 

ʜʝʣʘʪɹ , ʧʨʦʚʝʨʢʘ ʩʠʩʪʝʤr

ʦʧʪʠʤʠʟʘʮʠ̫ ʟʘʪʨʘʪ/ʧʦʣɹʟr ,  

ʧʨʦʚʝʨʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠ̫ 

ʧʦʜʩʠʩʪʝʤ

ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ,  

ʧʨʦʚʝʨʢʘ ʢʦʤʧʦʥʝʥʪʦʚ



ʊʠʧʳ ʪʨʝʙʦʚʘʥʠʡ

Åɺ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʝʢʪʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʧʠʩʳʚʘʝʪʩʷ: 

ïɺʦʟʤʦʞʥʦʩʪʠ ïɻ ʪʦ ʪʦ, ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʜʦʩʪʠʛʥʫʪʦ, ʠʣʠ ʪʝ ʬʫʥʢʮʠʠ ʢʦʪʦʨʳʤʠ 

ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʠʩʪʝʤʘ;

ïʆʛʨʘʥʠʯʝʥʠʷ ïɻ ʪʦ ʪʦ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʙʫʜʝʪ 

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʠʣʠ ʦʛʨʘʥʠʯʠʚʘʪʴ 

ʜʦʩʪʠʞʝʥʠʶ/ʦʙʝʩʧʝʯʝʥʠʶ ʪʨʝʙʫʝʤʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ.

20
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ʊʨʝʙʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʪʠʢʫ:

Åʂʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ

Åɼʣʷ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ ʚ ʥʘʣʠʯʠʠ ʪʨʝʙʫʝʤʳʭ ʩʠʩʪʝʤʥʳʭ ʩʚʦʡʩʪʚ

Åɼʣʷ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ 

ʪʨʝʙʦʚʘʥʠʡ
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ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ

Åʇʣʘʥʠʨʦʚʘʥʠʝ

Åʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ

Åʋʧʨʘʚʣʝʥʠʝ ʦʙʲʝʤʦʤ ʧʨʦʝʢʪʘ

Åʇʨʦʝʢʪʠʨʦʚʘʥʠʝ

Åʊʝʩʪʠʨʦʚʘʥʠʝ

Åʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ
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ʊʨʝʙʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ

Åʊʝʩʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ:
ïʇʨʠʝʤʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ

ïʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ

ïʅʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʠ ʠʟʤʝʨʝʥʠʝ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ

ïʄʦʜʫʣʴʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ

Åʊʝʩʪʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ:
ïʇʨʦʚʝʨʢʠ (review)

ïʌʦʨʤʘʣʴʥʳʝ ʠʥʩʧʝʢʮʠʠ 

ïɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ

ïʉʦʛʣʘʩʦʚʘʥʠʷ
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ɿʘʢʣʶʯʝʥʠʝ

ʊʨʝʙʦʚʘʥʠʷ ï

ʵʪʦ ʠ ʢʦʤʧʘʩ ʠ ʢʘʨʪʘ,

ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʚʘʤ 

ʧʨʠʡʪʠ ʢ ʥʘʤʝʯʝʥʥʦʡ 

ʮʝʣʠ. 
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ʆʙʱʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʪʨʝʙʦʚʘʥʠʡ

ɽʩʣʠ ʚʳ ʥʝ ʤʦʞʝʪʝ ʦʧʠʩʘʪʴ ʪʦ, ʯʪʦ ʚʳ ʜʝʣʘʝʪʝ 
ʚ ʚʠʜʝ ʧʨʦʮʝʩʩʘ, ʟʥʘʯʠʪ, ʚʳ ʥʝ ʟʥʘʝʪʝ ʯʪʦ ʚʳ 
ʜʝʣʘʝʪʝ.

ʋʠʣʴʷʤ ʕʜʚʘʨʜʩ ɼʝʤʠʥʛ, ʢʦʥʩʫʣʴʪʘʥʪ ʧʦ 
ʫʧʨʘʚʣʝʥʠʶ, 1900ï93
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ʆʙʦʙʱʝʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʩʠʩʪʝʤʳ (ʧʨʠʤʝʨ)

ʆʙʣʘʩʪʴ ʧʨʦʙʣʝʤ ʆʙʣʘʩʪʴ ʨʝʰʝʥʠʡ

ɿʘʢʘʟʯʠʢ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ  

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ

ɹʠʟʥʝʩ ʘʥʘʣʠʪʠʢʉʠʩʪʝʤʥʳʡ ʠʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʘʥʘʣʠʪʠʢ

ɸʨʭʠʪʝʢʪʦʨ, 

ʚʝʜʫʱʠʡ 

ʨʘʟʨʘʙʦʪʯʠʢ 

ʇʦʪʨʝʙʥʦʩʪʠ
ɹʠʟʥʝʩ ʪʨʝʙʦʚʘʥʠʷ, 

ʠʣʠ ʪʨʝʙʦʚʘʥʠʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ

ʉʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ɸʨʭʠʪʝʢʪʫʨʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ
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ʆʙʦʙʱʝʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʩʠʩʪʝʤʳ (ʧʨʠʤʝʨ)

ʆʙʣʘʩʪʴ ʧʨʦʙʣʝʤ ʆʙʣʘʩʪʴ ʨʝʰʝʥʠʡ

ɿʘʢʘʟʯʠʢ, 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ  

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ

ɹʠʟʥʝʩ ʘʥʘʣʠʪʠʢʉʠʩʪʝʤʥʳʡ ʠʣʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ 

ʘʥʘʣʠʪʠʢ

ɸʨʭʠʪʝʢʪʦʨ, 

ʚʝʜʫʱʠʡ 

ʨʘʟʨʘʙʦʪʯʠʢ 

ʇʦʪʨʝʙʥʦʩʪʠ
ɹʠʟʥʝʩ ʪʨʝʙʦʚʘʥʠʷ, 

ʠʣʠ ʪʨʝʙʦʚʘʥʠʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ

ʉʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ɸʨʭʠʪʝʢʪʫʨʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ
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ʆʙʦʙʱʝʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ 

ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʩʠʩʪʝʤʳ (ʧʨʠʤʝʨ)
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ʆʙʱʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ

ʀʩʭʦʜʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ

ʇʨʦʠʟʚʦʜʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ

ɸʢʪʠʚʥʦʩʪʴ

ʀʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʈʘʟʨʘʙʦʪʢʘ 

ʪʨʝʙʦʚʘʥʠʡ
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ʀʩʭʦʜʥʳʝ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ

ʀʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʈʘʟʨʘʙʦʪʢʘ 

ʪʨʝʙʦʚʘʥʠʡ

ʀʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʈʘʟʨʘʙʦʪʢʘ 

ʪʨʝʙʦʚʘʥʠʡ

ʊʨʝʙʦʚʘʥʠʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ

ʉʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʉʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ

ʈʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʪʨʝʙʦʚʘʥʠʡ

ɸʨʭʠʪʝʢʪʫʨʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ
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ʀʩʭʦʜʥʳʝ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʀʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʊʨʝʙʦʚʘʥʠʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ

ʉʠʩʪʝʤʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ

ʈʘʟʨʘʙʦʪʢʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ

ɸʨʭʠʪʝʢʪʫʨʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ
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ʆʙʱʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ

ʀʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʈʘʟʨʘʙʦʪʢʘ 

ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʪʝʩʪʦʚʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ

ʀʩʭʦʜʥʳʝ ʪʝʩʪʳ ʇʨʦʠʟʚʦʜʥʳʝ ʪʝʩʪʳ ʄʦʜʝʣʠ  ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ  
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ʆʙʱʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ 

ʜʣʷ çʠʜʝʘʣʴʥʦʛʦ ʤʠʨʘè

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʝʩʪʳ

ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ  

ʄʦʜʝʣʠ

ʉʦʛʣʘʩʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʝʩʪʦʚ

ʀʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʀʩʭʦʜʥʳʝ 

ʪʝʩʪʳ
ɸʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʥʳʭ 

ʪʝʩʪʦʚ

ʉʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ  

ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʝʩʪʦʚ



34

ʆʙʱʠʡ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ 

ʜʣʷ çʨʝʘʣʴʥʦʛʦ ʤʠʨʘè

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʝʩʪʳ

ʈʝʟʫʣʴʪʘʪʳ 

ʘʥʘʣʠʟʘ  

ʄʦʜʝʣʠ

ʉʦʛʣʘʩʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʝʩʪʦʚ

ʀʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʀʩʭʦʜʥʳʝ 

ʪʝʩʪʳ
ɸʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʥʳʭ 

ʪʝʩʪʦʚ

ʉʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ  

ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʝʩʪʦʚ

ɿʘʧʨʦʩ ʥʘ 

ʠʟʤʝʥʝʥʠʝ



35

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʦʙʱʝʛʦ 

ʧʨʦʮʝʩʩʘ

ʉʪʘʪʫʩ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʉʪʘʪʫʩ ʧʨʦʚʝʨʢʠ 

ʉʪʘʪʫʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ

ʀʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʉʪʘʪʫʩ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʀʩʭʦʜʥʳʝ ʪʝʩʪʳ

ʉʪʘʪʫʩ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʉʪʘʪʫʩ ʧʨʦʚʝʨʢʠ 

ʉʪʘʪʫʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ

ʇʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʉʪʘʪʫʩ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʇʨʦʠʟʚʦʜʥʳʝ ʪʝʩʪʳ

ʉʪʘʪʫʩ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ɿʘʧʨʦʩ ʥʘ 

ʠʟʤʝʥʝʥʠʝ

ʇʨʦʚʝʨʷʝʪ

ʇʨʦʚʝʨʷʝʪʩʷ*
*

ʇʨʦʚʝʨʷʝʪ

ʇʨʦʚʝʨʷʝʪʩʷ*
*

ʋʜʦʚʣʝʪʚʦʨʷʝʪ

ʋʜʦʚʣʝʪʚʦʨʷʝʪʩʷ

*

*

ʋʪʦʯʥʷʝʪ

ʋʪʦʯʥʷʝʪʩʷ

*

*

*

*

*
*

*

*

*

*

*

*
ʅʘʣʘʛʘʝʪ

ʅʘʣʘʛʘʝʪʩʷ

ʄʦʞʝʪ ʚʣʠʷʪʴ ʥʘ

ʇʦʜʚʝʨʛʘʝʪʩʷ 

ʚʣʠʷʥʠʶ
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ʉʪʘʪʫʩ ʩʦʛʣʘʩʦʚʘʥʠʷ

ʇʨʝʜʣʦʞʝʥʦ

ʊʨʝʙʦʚʘʥʠʝ 

ʧʦʩrʣʘʝʪʩ̫ 

ʧʦʩʪʘʚɦ ʠʢʫ

ʆʮʝʥʢʘ ʧʦʩʪʘʚɦ ʠʢʦʤ 

ʪʨʝʙʦʚʘʥʠ̫ ʦʪ 

ʟʘʢʘʟʯʠʢʘ

ʆʮʝʥʢʘ ʟʘʢʘʟʯʠʢʦʤ 

ʪʨʝʙʦʚʘʥʠ̫ ʦʪ 

ʧʦʩʪʘʚɦ ʠʢʘ

ɸʣɹʪʝʨʥʘʪʠʚʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʦʪ 

ʟʘʢʘʟʯʠʢʘ

ɸʣɹʪʝʨʥʘʪʠʚʥʦʝ 

ʧʨʝʜʣʦʞʝʥʠʝ ʦʪ 

ʧʦʩʪʘʚɦ ʠʢʘ

ʉʦʛʣʘʩʦʚʘʥʥʦ

ʇʦʜʪʚʝʨʞʜʝʥʠʝ

ʀʟʤʝʥʝʥʠʝ ʦʪ 

ʧʦʩʪʘʚɦ ʠʢʘ

ʀʟʤʝʥʝʥʠʝ ʦʪ 

ʟʘʢʘʟʯʠʢʘ

ʆʮʝʥʢʘ
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ʉʪʘʪʫʩ ʧʨʦʚʝʨʢʠ

ʊʝʩʪr ʥʝ 

ʩʦʛʣʘʩʦʚʘʥr

ʉʦʛʣʘʩʦʚʘʥʠʝ 

ʪʝʩʪʦʚ

ʊʝʩʪr 

ʩʦʛʣʘʩʦʚʘʥr

ʊʝʩʪr 

ʩʦʤʥʠʪʝʣɹʥr

ʇʨʝʜʣʦʞʝʥʦ 

ʠʟʤʝʥʝʥʠʝ

ʀʟʤʝʥʝʥʠʝ ʚʣʠ̫ʝʪ 

ʥʘ ʪʝʩʪr

ʀʟʤʝʥʝʥʠʝ ʥʝ 

ʚʣʠ̫ʝʪ ʥʘ 

ʪʝʩʪr
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ʉʪʘʪʫʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ

ʅʝʫʜʦʚʣʝʪʚʦʨʝʥʥʦ

ʈʘʟʨʘʙʦʪʘʥr  ʠ 

ʩʦʛʣʘʩʦʚʘʥr  

ʪʨʝʙʦʚʘʥʠ̫ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥ̫

ʋʜʦʚʣʝʪʚʦʨʝʥʦ

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪɹ 

ʩʦʤʥʠʪʝʣɹʥʘ

ʇʨʝʜʣʦʞʝʥʦ 

ʠʟʤʝʥʝʥʠʝ

ʀʟʤʝʥʝʥʠʝ ʚʣʠ̫ʝʪ 

ʥʘ ʪʨʝʙʦʚʘʥʠ̫ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥ̫

ʀʟʤʝʥʝʥʠʝ ʥʝ 

ʚʣʠ̫ʝʪ ʥʘ 

ʪʨʝʙʦʚʘʥʠ̫ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥ̫
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ɿʘʧʨʦʩ ʥʘ ʠʟʤʝʥʝʥʠʝ

Åɿʘʧʨʦʩ ʥʘ ʠʟʤʝʥʝʥʠʝ ʤʝʥʷʝʪ ʚʩʝ ʪʨʠ 

ʩʪʘʪʫʩʘ

Åʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ çʚʦʣʥʦʚʦʡè

ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʡ

Åʉʪʘʪʫʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʩʭʦʜʥʳʭ

ʪʨʝʙʦʚʘʥʠʡ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʫʩʦʤ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʥʳʭʪʨʝʙʦʚʘʥʠʡ
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ʇʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ

ʇʨʦʠʟʚʦʜʥʳʝ

ʀʩʭʦʜʥʳʝ

ʪʨʝʙʦʚʘʥʠʷ

ʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʪʝʩʪʦʚ

ʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʠ 

ʪʝʩʪʦʚ

ʪʝʩʪʳ

ʉʦʛʣʘʩʦʚʘʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ  ʠ 

ʪʝʩʪʦʚ
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ʇʨʦʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ

ʧʨʦʠʟʚʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʉʦʛʣʘʩʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʝʩʪʦʚ

ʉʦʛʣʘʩʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʪʝʩʪʦʚ

ʧʨʦʠʟʚʦʜʥʳʝ 

ʪʝʩʪʳ

ʇʨʝʜʣʦʞʝʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʪ 

ʧʦʩʪʘʚʱʠʢʘ

ʇʨʝʜʣʦʞʝʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ 

ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʪ 

ʟʘʢʘʟʯʠʢʘ

ʠʩʭʦʜʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ

ʠʩʭʦʜʥʳʝ 

ʪʝʩʪʳ
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ʆʮʝʥʢʘ ʪʨʝʙʦʚʘʥʠʡ

Åʗʚʣʷʝʪʩʷ ʣʠ ʪʨʝʙʦʚʘʥʠʝ ʧʦʣʥʳʤ?

Åʗʚʣʷʝʪʩʷ ʣʠ ʪʨʝʙʦʚʘʥʠʝ ʷʩʥʳʤ?

Åʗʚʣʷʝʪʩʷ ʣʠ ʪʨʝʙʦʚʘʥʠʝ ʚʳʧʦʣʥʠʤʳʤ?

Åʗʚʣʷʝʪʩʷ ʣʠ ʧʣʘʥ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʪʝʩʪʳ 

ʧʦʥʷʪʥʳʤ ʠ ʧʨʠʝʤʣʝʤʳʤʠ?
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ʇʨʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ

Åʆʪʩʫʪʩʪʚʫʝʪ ʯʘʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ïʜʦʢʫʤʝʥʪʘʭ 
ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʩʪʘ ʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʚ 
ʜʘʣʴʥʝʡʰʝʤ (ʚ ʜʦʢʫʤʝʥʪʘʭ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ 
ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʤʝʪʢʠ ʪʠʧʘ TBA (to be agreed) ï
ʥʝʦʙʭʦʜʠʤʦ ʩʦʛʣʘʩʦʚʘʪʴ, TBC (to be complete) ï
ʥʝʦʙʭʦʜʠʤʦ ʟʘʚʝʨʰʠʪʴ, TBD (to be decided) ï
ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ).

Åʅʝʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦʩʪʠ ïʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ, 
ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ, ʧʫʪʘʥʠʮʘ ʠ ʪ.ʜ.

Åʅʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ïʥʠʢʪʦ ʥʝ ʟʥʘʝʪ ʪʦ, ʢʘʢ ʵʪʦ 
ʩʜʝʣʘʪʴ.

Åʇʣʘʥ ʧʨʦʚʝʨʢʠ ʥʝʧʨʠʝʤʣʝʤ.
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ɼʝʡʩʪʚʠʷ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʘʞʜʦʛʦ 

ʫʨʦʚʥʷ

Å ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡʩ ʟʘʢʘʟʯʠʢʦʤ;

Å ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʠ 
ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝʤ 
ʪʨʝʙʦʚʘʥʠʡ;

Å ʩʦʟʜʘʥʠʝ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʚʦʟʤʦʞʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʦʣʫʯʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ;

Å ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʦʤʦʱʠ 
ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ;

Å ʨʘʟʨʘʙʦʪʢʘ ʪʝʩʪʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ;

Å ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡʩ ʢʦʤʘʥʜʦʡ 
(ʢʦʤʘʥʜʘʤʠ) ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʠʭ ʨʝʘʣʠʟʘʮʠʶ;

Å ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʪʠʧʘ çʫʜʦʚʣʝʪʚʦʨʷʝʪè ʤʝʞʜʫ ʚʭʦʜʥʳʤʠʠ 
ʧʨʦʠʟʚʦʜʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ;

Å ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʝʡ ʪʠʧʘ çʧʨʦʚʝʨʷʝʪè ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʥʳʤʠ 
ʪʨʝʙʦʚʘʥʠʷʤʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʝʩʪʘʤʠ. 
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ʉʪʘʪʫʩʳ ʪʨʝʙʦʚʘʥʠʡ

ʊʨʝʙʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʪʩʷ ʝʛʦ ʪʨʝʤʷ ʩʪʘʪʫʩʘʤʠ:

ïʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ;

ïʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ;

ïʧʨʦʚʝʨʷʝʤʦʩʪʴ.

ʀʜʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʶʙʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʚ ʣʶʙʦʡ 
ʩʠʩʪʝʤʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ:

ïʩʦʛʣʘʩʦʚʘʥʥʦ ʤʝʞʜʫ ʟʘʢʘʟʯʠʢʦʤ ʠ ʠʩʧʦʣʥʠʪʝʣʝʤ;

ïʠʤʝʝʪ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʩʪʨʘʪʝʛʠʶ ʝʛʦ ʧʨʦʚʝʨʢʠ;

ïʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ (ʠʣʠ 
ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʩʠʩʪʝʤʳ).
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ʊʨʝʙʦʚʘʥʠʷ ʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ

ʄʝʪʦʜ ʵʪʦ ʧʝʨʝʢʨʝʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ 
ʚʩʪʨʝʯʘʶʪʩʷ ʠʩʢʫʩʩʪʚʦ ʠ ʥʘʫʢʘ.

ʕʜʫʘʨʜ ɹʫʣʚʝʨ-ʃʠʪʪʦʥ, ʧʦʵʪ, 1803ï73
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

Åʄʦʞʥʦ ʩʤʝʣʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʪʦ 
ʩʘʤʘʷ ʪʚʦʨʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʘʥʘʣʠʪʠʢʘ ʠʣʠ 
ʩʠʩʪʝʤʥʦʛʦ ʠʥʞʝʥʝʨʘ. 

Åʅʘ ʧʨʘʢʪʠʢʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 
çʧʨʘʚʠʣʴʥʦʛʦè ʨʝʰʝʥʠʷ, ʧʦʵʪʦʤʫ ʤʦʜʝʣʠ ʤʝʥʷʶʪʩʷ ʠ 
ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ. 

Åʍʦʨʦʰʘʷ ʤʦʜʝʣʴ, ʵʪʦ ʤʦʜʝʣʴ, ʧʦʤʦʛʘʶʱʘʷ ʦʙʱʝʥʠʶ. 

Åʄʦʜʝʣʴ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʮʝʣʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʠʣʠ ʚʩʝʛʦ ʣʠʰʴ ʦʜʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ 
ʩʠʩʪʝʤʥʦʝ ʪʨʝʙʦʚʘʥʠʝ.

Åʀʩʧʦʣʴʟʫʝʤʳ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 
ʭʘʨʘʢʪʝʨʦʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʠʭ 
ʦʙʣʘʩʪʴʶ ʠʭ ʧʨʠʤʝʥʝʥʠʷ.
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ʄʦʜʝʣʠ

ʈʘʤʢʠ ʩʠʩʪʝʤʳ

ʄʦʜʝʣʴ ˉ8ʄʦʜʝʣʴ ˉ2ʄʦʜʝʣʴ ˉ3

ʄʦʜʝʣʴ ˉ1

ʄʦʜʝʣʴ ˉ7

ʄʦʜʝʣʴ ˉ6

ʄʦʜʝʣʴ ˉ4

ʄʦʜʝʣʴ ˉ5
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ʇʨʝʠʤʫʱʝʩʪʚʘ ʢʦʪʦʨʳʝ ʜʘʝʪ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ

Å ʇʦʦʱʨʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ, 
ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʢʦʪʦʨʦʡ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʢʠ 
ʩʠʩʪʝʤʳ.

Å ʇʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʧʦʣʫʯʠʪʴ ʥʘʛʣʷʜʥʦʝ
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʩʪʝʤʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠ ʘʨʭʠʪʝʢʪʫʨʳ 
ʩʠʩʪʝʤʳ.

Å ʇʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ
ʩʠʩʪʝʤʳ ʩ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ.

Å ʇʦʜʜʝʨʞʠʚʘʝʪ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ.

Å ʇʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴʥʝʢʦʪʦʨʳʝ ʘʩʧʝʢʪʳ ʘʨʭʠʪʝʢʪʫʨʳ ʩʠʩʪʝʤʳ 
ʩ ʧʦʤʦʱʴʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

Å ʇʦʟʚʦʣʷʝʪ ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʪʴ ʩʠʩʪʝʤʫ ʧʫʪʝʤ ʫʪʦʯʥʝʥʠʷ 
ʘʨʭʠʪʝʢʪʫʨʳ, ʧʦʜʜʝʨʞʠʚʘʷ ʛʝʥʝʨʘʮʠʶ ʪʝʩʪʦʚ ʠ ʠʩʭʦʜʥʦʛʦ 
ʢʦʜʘ.

Å ʇʦʟʚʦʣʷʝʪ ʩʚʦʙʦʜʥʦ ʦʙʱʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ
ʤʝʞʜʫ ʩʦʙʦʡ ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʳʝ ʥʦʪʘʮʠʠ.
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ʇʨʠʤʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ

Åɼʠʘʛʨʘʤʤʘ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ 
ʩʚʷʟʝʡ (Fishbone Diagram, ʜʠʘʛʨʘʤʤʘ 
Ishikawa) (Kaoru Ishikawa, 1954)

Åɼʠʘʛʨʘʤʤʘ ʇʘʨʝʪʦ 

Åʊʘʙʣʠʮʳ ʨʝʰʝʥʠʡ

Åʉʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ

Åʇʨʦʪʦʪʠʧʳ

Åʉʨʘʚʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʩ 
ʧʦʤʦʱʴʶ ʪʨʝʙʦʚʘʥʠʡ
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ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ 

ʥʦʪʘʮʠʠ

Åɼʠʘʛʨʘʤʤʳ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ(DFD)

Åɼʠʘʛʨʘʤʤʳ ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ(ERD)

Åɼʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ(State Charts)

Åʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝʥʦʪʘʮʠʠ
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ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʤʝʪʦʜʳ

Åʆʆɸ (Coad ʠ Yourdon, 1991)

Åʆʄʊ(Rumbaugh, 1991)

ÅObjectory (Jacobsen, 1993)

ÅBooch (Booch, 1994)

ÅUML (OMG, 1997)

ÅBPMN (BPMI, 2004)
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ʄʝʪʦʜʳ ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʧʝʨʩʧʝʢʪʠʚʘʭ

Åʂʦʥʪʨʦʣʠʨʫʝʤʦʝ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ 
ʪʨʝʙʦʚʘʥʠʡ(Controlled Requirements 
Expression (CORE)) 

Åʊʝʭʥʠʢʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (Structured Analysis and 
Design Technique (SADT))

Åʆʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʦʩʥʦʚʘʥʥʦʝ 
ʥʘ ʧʝʨʩʧʝʢʪʠʚʘʭ (Viewpoint-oriented 
Requirement Definition (VORD))
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ʌʦʨʤʘʣʴʥʳʝ ʤʝʪʦʜʳ

Åʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʩʪʨʦʛʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, 
ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʤʘʪʝʤʘʪʠʢʝ

Åʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʛʦʡ ʧʨʦʚʝʨʢʠ 
ʧʦʟʚʦʣʷʶʱʝʡ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʦʰʠʙʦʢ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʚʠʜʦʚ

Åʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʠ ʩʣʦʞʥʳʭ 
ʩʠʩʪʝʤ (ʘʪʦʤʥʘʷ ʠ ʚʦʝʥʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 
ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʪʨʘʥʩʧʦʨʪʘ) 

Åʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʬʦʨʤʘʣʴʥʳʤʠ 
ʤʝʪʦʜʘʤʠ ʷʚʣʷʶʪʩʷ Z (Spivey, 1989), VDM (Jones, 
1986), LOTOS (Bjorner, 1987) ʠ B (Abrial, 1996) 
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ʇʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ

ʇʠʩʘʪʴ   ʧʨʦʩʪʦ  ʠ ʷʩʥʦ ʪʘʢ ʞʝ  ʪʨʫʜʥʦ, ʢʘʢ ʙʳʪʴ 
ʠʩʢʨʝʥʥʠʤ ʠ ʜʦʙʨʳʤ.

ʋʠʣʴʷʤ ʉʦʤʝʨʩʝʪ ʄʦʵʤ, ʧʠʩʘʪʝʣʴ, 1874ï1965
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ʀʩʪʦʯʥʠʢʠ ʪʨʝʙʦʚʘʥʠʡ

ʃʁ ʜʠ ɼʦʢʫʤʝʥʪr

ʉʠʩʪʝʤr

ʅʦʚr ʝ 

ʪʝʭʥʦʣʦʛʠʠ+



ʀʩʪʦʯʥʠʢʠ ʪʨʝʙʦʚʘʥʠʡ - ʃʶʜʠ

Åʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠʥʪʝʨʚʴʶ:

ïʧʝʨʩʦʥʘʣʴʥʳʝ ʚʩʪʨʝʯʠ;

ïʪʝʣʝʬʦʥʥʳʝ ʧʝʨʝʛʦʚʦʨʳ;

ïʧʝʨʝʧʠʩʢʘ.

Åɻʨʫʧʧʦʚʳʝ ʠʥʪʝʨʚʴʶ;

Åʉʝʤʠʥʘʨʳ ʨʘʙʦʯʠʭ ʛʨʫʧʧ (workshops);

Åʆʧʨʦʩʳ;

Åʅʘʙʣʶʜʝʥʠʝ ʟʘ ʨʘʙʦʪʦʡ ʣʶʜʝʡ;

Åɺʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʪʠʢʦʤ ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ 

ʙʫʜʫʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ;

Åʕʢʩʧʝʨʪʳ ʠ ʢʦʥʩʫʣʴʪʘʥʪʳ.
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ʇʦʜʛʦʪʦʚʢʘ ʠʥʪʝʨʚʴʶ

Åʉʦʛʣʘʩʦʚʘʥʠʝ ʩʧʠʩʢʘ ʫʯʘʩʪʥʠʢʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʧʦʜʛʦʪʦʚʢʘ;

Åʀʟʫʯʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʜʦʢʫʤʝʥʪʦʚ, ʣʠʪʝʨʘʪʫʨʳ, 

ʩʠʩʪʝʤ;

Åʇʦʜʛʦʪʦʚʢʘ ʚʦʧʨʦʩʦʚ ʜʣʷ ʠʥʪʝʨʚʴʶ (ʠ ʠʭ ʨʘʩʩʳʣʢʘ):

ïʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʠʣʠ ʥʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ 

ʠʥʪʝʨʚʴʶ;

ïʆʪʢʨʳʪʳʝ ʠʣʠ ʟʘʢʨʳʪʳʝ ʚʦʧʨʦʩʳ;

Åʆʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʨʚʴʶ: 

ïʇʝʨʝʛʦʚʦʨʥʘʷ/ʨʘʙʦʯʝʝ ʤʝʩʪʦ/ʥʝʡʪʨʘʣʴʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ 
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ʇʨʦʚʝʜʝʥʠʝ ʠʥʪʝʨʚʴʶ (ʚʩʪʨʝʯʘ)

Åʂʘʢ ʩʝʩʪʴ?

Åʀʩʧʦʣʴʟʦʚʘʪʴ ʣʠ ʜʠʢʪʦʬʦʥ?

Åʂʘʢ ʫʩʪʘʥʦʚʠʪʴ ʢʦʥʪʘʢʪ

Åɺʚʝʜʝʥʠʝ

Åɿʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʠ ʬʠʢʩʠʨʦʚʘʪʴ ʦʪʚʝʪʳ:

ïɹʫʤʘʛʘ ʠʣʠ ʢʦʤʧʴʶʪʝʨ?

ïʉʘʤʳʡ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ çɿʘʯʝʤ?è

ïʉʭʝʤʳ ʠ ʜʠʘʛʨʘʤʤʳ

ïɿʘʬʠʢʩʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʨʝʙʫʝʤʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʥʦ ʠ ʥʘʣʘʛʘʝʤʳʝ ʦʛʨʘʥʠʯʝʥʠʷ

59



ʇʨʦʚʝʜʝʥʠʝ ʠʥʪʝʨʚʴʶ 
(ʧʨʦʜʦʣʞʝʥʠʝ)

Åɺ ʢʦʥʮʝ ʩʧʨʦʩʠʪʴ: çʢʘʢʠʝ ʚʦʧʨʦʩʳ ʥʝ ʟʘʜʘʥʳ, ʥʦ ʥʘ 

ʥʠʭ ʝʩʪʴ ʞʝʣʘʥʠʝ ʦʪʚʝʪʠʪʴ?è;

Åʇʦʚʪʦʨʠʪʴ ʢʦʨʦʪʢʦ ʦʩʥʦʚʥʳʝ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ, ʯʪʦʙʳ 

ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ ʯʪʦ ʚʩʝ ʧʨʘʚʠʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ;

Åʅʫʞʥʦ ʧʦʢʘʟʘʪʴ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʘʰ ʩʦʙʝʩʝʜʥʠʢ 

ʧʦʣʫʯʠʪ ʧʦʣʴʟʫ ʦʪ ʧʨʦʝʢʪʘ;

Åʉʦʦʙʱʠʪʴ ʧʣʘʥ ʜʘʣʴʥʝʡʰʠʭ ʜʝʡʩʪʚʠʡ.

Åʇʦʩʣʝ ʠʥʪʝʨʚʴʶ:

ïʇʨʠʩʣʘʪʴ ʧʨʦʪʦʢʦʣ (meeting minutes);

ïʅʘʯʘʪʴ ʧʠʩʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ.
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ʊʝʣʝʬʦʥʥʳʝ ʧʝʨʝʛʦʚʦʨʳ

Åʅʝʜʦʩʪʘʪʦʢ ʪʝʣʝʬʦʥʥʦʛʦ ʠʥʪʝʨʚʴʶ:

ɺʳ ʪʝʨʷʝʪʝ ʧʦʨʷʜʢʘ 70% ʠʥʬʦʨʤʘʮʠʠ

Åʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ:

ïʐʘʙʣʦʥ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʣʝʬʦʥʥʦʛʦ 

ʠʥʪʝʨʚʴʶ ʪʘʢʦʡ ʞʝ ʢʘʢ ʠ ʜʣʷ ʣʠʯʥʦʡ ʚʩʪʨʝʯʠ; 

ïɺʘʞʥʘ ʪʱʘʪʝʣʴʥʘʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ;

ïʀʩʧʦʣʴʟʫʡʪʝ ʚʠʜʝ ʩʚʷʟʴ ʠ ʚʠʨʪʫʘʣʴʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʣʝʬʦʥʥʳʭ 

ʠʥʪʝʨʚʴʶ, ʝʩʣʠ ʝʩʪʴ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ;

ïʃʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʠʥʪʝʨʚʴʶ 

ʠ ʟʘʢʨʳʪʳʝ ʚʦʧʨʦʩʳ.
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ʇʝʨʝʧʠʩʢʘ

Åʄʠʥʫʩʳ:

ïɺʳ ʪʝʨʷʝʪʝ ʜʦ 90% ʠʥʬʦʨʤʘʮʠʠ;

ïɺʳ ʪʝʨʷʝʪʝ ʚʨʝʤʷ;

Åʇʣʶʩʳ:

ïʅʝʦʙʭʦʜʠʤʘ ʚ ʨʘʤʢʘʭ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ 

ʫʪʚʝʨʞʜʝʥʠʷ;

ïʇʨʦʱʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ïʘʜʨʝʩʘʪ 

ʤʦʞʝʪ ʧʨʦʯʠʪʘʪʴ ʠ ʦʪʚʝʪʠʪʴ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ 

ʚʨʝʤʷ;

ïʋ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʝʩʪʴ ʚʨʝʤʷ ʧʦʜʫʤʘʪʴ ʠ ʦʙʩʫʜʠʪʴ 

ʩ ʢʦʣʣʝʛʘʤʠ ʧʨʝʞʜʝ ʯʝʤ ʦʪʚʝʪʠʪʴ.
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ɻʨʫʧʧʦʚʳʝ ʠʥʪʝʨʚʴʶ 

Åɺʘʤ ʥʝʦʙʭʦʜʠʤʘ ʦʯʝʥʴ ʚʝʩʢʘʷ ʧʨʠʯʠʥʘ ʯʪʦʙʳ 

ʜʝʣʘʪʴ ʛʨʫʧʧʦʚʳʝ ʠʥʪʝʨʚʴʶ, ʝʩʣʠ ʫ ʚʘʩ ʝʝ ʥʝʪ, 

ʣʫʯʰʝ ʠʭ ʥʝ ʜʝʣʘʪʴ.

Åʅʝʜʦʩʪʘʪʢʠ ʛʨʫʧʧʦʚʳʭ ʠʥʪʝʨʚʴʶ:

ïʏʘʩʪʴ ʣʶʜʝʡ ʤʦʞʝʪ ʥʝ ʧʨʠʡʪʠ, ʪʘʢ ʢʘʢ ʨʝʰʠʪ, ʯʪʦ ʟʘ ʥʠʭ 

ʩʢʘʞʫʪ ʜʨʫʛʠʝ;

ïʂʦʥʮʝʥʪʨʘʮʠʷ ʥʝ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤʘʭ, ʘ ʥʘ ʣʠʯʥʳʭ 

ʘʤʙʠʮʠʷʭ;

ïʇʦʣʠʪʠʯʝʩʢʠʝ ʠʛʨʳ;

ïʉʪʨʘʭ ʧʦʢʘʟʘʪʴʩʷ ʥʝʢʦʤʧʝʪʝʥʪʥʳʤ;

ïʉʪʨʘʭ ʧʝʨʝʜ ʧʨʠʩʫʪʩʪʚʫʶʱʠʤ ʨʫʢʦʚʦʜʩʪʚʦʤ.

Åʅʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʥʷʪʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ.
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ʉʝʤʠʥʘʨʳ ʨʘʙʦʯʠʭ ʛʨʫʧʧ

Åɺʦʟʤʦʞʥʦ ʩʘʤʳʡ ʤʦʱʥʳʡ ʩʧʦʩʦʙ ʩʙʦʨʘ 

ʪʨʝʙʦʚʘʥʠʡ;

Åʉʦʙʠʨʘʝʪ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʚ ʥʝʙʦʣʴʰʦʤ ʥʦ ʥʘʩʳʱʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ;

Åʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʛʣʘʰʝʥʥʳʡ ʚʝʜʫʱʠʡ ʜʣʷ 

ʨʫʢʦʚʦʜʩʪʚʘ ʤʝʨʦʧʨʠʷʪʠʝʤ.
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ʇʦʜʛʦʪʦʚʢʘ ʩʝʤʠʥʘʨʘ

Åʆʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ ʫʯʘʩʪʥʠʢʦʚ ʩʦ 

ʩʪʦʨʦʥʳ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʦʪʢʠ;

Åʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ;

Åɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʘ;

Åɺʳʙʦʨ ʚʝʜʫʱʝʛʦ.
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ʇʨʦʚʝʜʝʥʠʝ ʩʝʤʠʥʘʨʘ

Åɺʝʜʝʥʠʝ:

ïʆ ʤʝʩʪʝ ʧʨʦʚʝʜʝʥʠʷ;

ïʇʦʚʝʩʪʢʘ ʜʥʷ;

ïʇʨʘʚʠʣʘ ʧʨʦʚʝʜʝʥʠʷ;

ïʊʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʝʢʪʘ, ʮʝʣʠ ʩʝʤʠʥʘʨʘ.

Åʄʦʟʛʦʚʦʡ ʰʪʫʨʤ;

Åʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ;

Åʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʨʘʤʦʢ ʧʨʦʝʢʪʘ/ʬʘʟ;

Åʆʧʨʝʜʝʣʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʰʘʛʦʚ.
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ʆʧʨʦʩʳ

Åʇʦʤʦʛʘʶʪ ʩʦʙʨʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢʦʛʜʘ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ ʤʥʦʛʦ ʠ ʥʝ ʚʩʝ ʦʥʠ ʜʦʩʪʫʧʥʳ;

Åʇʦʤʦʛʘʶʪ ʚʳʜʝʣʠʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ;

Åʇʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ;

Åʆʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ ʚʦʧʨʦʩʳ.
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ɼʨʫʛʠʝ ʩʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ

Åʅʘʙʣʶʜʝʥʠʝ ʟʘ ʨʘʙʦʪʦʡ ʣʶʜʝʡ;

Åɺʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʪʠʢʦʤ 

ʪʝʢʫʱʝʡ ʨʘʙʦʪʳ ʙʫʜʫʱʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ;

Åʕʢʩʧʝʨʪʳ ʠ ʢʦʥʩʫʣʴʪʘʥʪʳ.
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ʀʩʪʦʯʥʠʢʠ ʪʨʝʙʦʚʘʥʠʡ -

ʉʠʩʪʝʤʳ
ïʉʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʠ ʙʫʜʫʪ ʟʘʤʝʥʝʥʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʩʠʩʪʝʤʦʡ;*

ïʉʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʦʡ;

ïʂʦʥʢʫʨʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ, ʧʨʦʜʘʶʱʠʝʩʷ ʥʘ ʨʳʥʢʝ 

ʠʣʠ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʢʦʤʧʘʥʠʷʭ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯ.

* ʉʪʦʠʪ ʪʘʢʞʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ ʥʝ ʧʦ ʠʭ ʧʨʷʤʦʤʫ 

ʥʘʟʥʘʯʝʥʠʶ.
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ʀʩʪʦʯʥʠʢʠ ʪʨʝʙʦʚʘʥʠʡ - ɼʦʢʫʤʝʥʪʳ

ïʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ (ʟʘʤʝʥʷʝʤʳʝ), ʘʥʘʣʦʛʠʯʥʳʝ 

ʠʣʠ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ;

ïʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʩʠʩʪʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ 

ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ;

ïʦʙʟʦʨʳ, ʨʝʡʪʠʥʛʠ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʪʯʝʪʳ ʠ ʩʨʘʚʥʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʨʳʥʢʝ;

ïʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʧʨʦʮʝʜʫʨʳ, ʨʝʛʣʘʤʝʥʪʳ, 

ʜʦʣʞʥʦʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ, ʦʧʠʩʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʪ.ʧ.;

ïʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ;

ïʦʪʨʘʩʣʝʚʳʝ ʩʪʘʥʜʘʨʪʳ, ɻʆʉʊʳ ʠ ʪ.ʧ.;

ïʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ;

ïʦʙʨʘʱʝʥʠʷ ʚ ʩʣʫʞʙʫ ʧʦʜʜʝʨʞʢʠ.
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ʇʨʦʪʦʪʠʧʳ

ʇʨʦʪʦʪʠʧ ʵʪʦ ʥʝʩʦʤʥʝʥʥʦ ʦʜʠʥ ʠʟ ʣʫʯʰʠʭ ʚʠʜʦʚ 

ʤʦʜʝʣʝʡ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ:

ïʢʘʢ ʚʩʷʢʘʷ ʤʦʜʝʣʴ, ʧʨʦʪʦʪʠʧ ʜʦʣʞʝʥ ʧʦʤʦʛʘʪʴ ʦʙʱʝʥʠʶ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʙʳʪʴ ʥʘʛʣʷʜʥʳʤ ʠ ʧʦʥʷʪʥʳʤ;

ïʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʪʦʪʠʧʘ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʩʠʩʪʝʤʳ, ʠ 

ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʚʩʝʭ ʧʨʦʯʠʭ;

ïʧʨʦʪʦʪʠʧ ʜʦʣʞʝʥ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʶ ʠʜʝʡ 

ʠʟʣʦʞʝʥʥʳʭ ʚ ʪʨʝʙʦʚʘʥʠʷʭ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ 

ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ.
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ɺʠʜʳ ʧʨʦʪʦʪʠʧʦʚ

Åɼʠʥʘʤʠʯʝʩʢʠʝ ïʦʪʨʘʞʘʶʱʠʝ ʧʦʚʝʜʝʥʠʝ 

ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ;

Åʉʪʘʪʠʯʝʩʢʠʝ ïʦʪʦʙʨʘʞʘʶʱʠʝ ʚʟʘʠʤʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʵʢʨʘʥʘʭ;

Åʇʦ ʩʧʦʩʦʙʫ ʨʝʘʣʠʟʘʮʠʠ ïʙʫʤʘʞʥʳʝ, 

powerpoint, html, win UI, ʠ ʪ.ʧ.

Åɺʩʝʛʜʘ ʩʧʨʘʰʠʚʘʡʪʝ Excel ʬʘʡʣʳ ïʦʙʳʯʥʦ 

ʵʪʦ ʮʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ.
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ʆʧʘʩʥʳʝ ʧʨʦʪʦʪʠʧʳ

ʇʨʦʪʦʪʠʧʳ ʦʧʘʩʥʳ ʝʩʣʠ:

ïʆʪʚʣʝʢʘʶʪ ʩʦʙʝʩʝʜʥʠʢʘ ʦʪ ʪʨʝʙʦʚʘʥʠʡ, ʠ 

ʟʘʩʪʘʚʣʷʶʪ ʫʛʣʫʙʣʷʪʴʩʷ ʚ ʥʝʩʫʱʝʩʪʚʝʥʥʳʝ, ʚ 

ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ, ʚʦʧʨʦʩʳ ʨʝʘʣʠʟʘʮʠʠ (ʪ.ʝ. 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʙʩʪʨʘʢʪʥʳ ʠʣʠ ʥʝʥʘʛʣʷʜʥʳ);

ïɽʩʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʪʠʧʘ ʨʘʟʨʘʙʦʪʯʠʢ ʧʳʪʘʝʪʩʷ 

çʧʨʦʜʘʪʴè ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ;

ïɿʘʩʪʘʚʣʷʶʪ ʩʦʙʝʩʝʜʥʠʢʘ ʧʦʚʝʨʠʪʴ ʚ ʪʦ, ʯʪʦ ʚʳ 

ʫʞʝ ʨʘʟʨʘʙʦʪʘʣʠ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʠʩʪʝʤʳ 

(ʧʨʦʪʦʪʠʧ ʩʣʠʰʢʦʤ ʧʦʭʦʞ ʥʘ ʩʠʩʪʝʤʫ).
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ɼʦʢʫʤʝʥʪ - ʂʘʢ ʩʦʙʣʶʩʪʠ ʙʘʣʘʥʩ?

ɼʚʘ ʦʯʝʥʴ ʚʘʞʥʳʭ ʘʩʧʝʢʪʘ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ ʙʘʣʘʥʩʝ ʚ ʧʨʦʮʝʩʩʝ ʥʘʧʠʩʘʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʜʨʫʛʦʡ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ:

ïʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʦʙʥʳʤʠ ʜʣʷ ʯʪʝʥʠʷ: 

ʊʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʣʦʛʠʯʝʩʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʝʘʣʴʥʳʤ ʙʠʟʥʝʩ-

ʦʧʝʨʘʮʠʡ, ʧʦʪʦʢʘʤ ʜʘʥʥʳʭ, ʠ ʪ.ʧ.

ïʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʦʙʥʳʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤʠ: 

ʝʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʩʦʙʨʘʥʳ ʚ ʪʘʙʣʠʮʫ, ʩ ʥʠʤʠ ʫʜʦʙʥʦ 

ʨʘʙʦʪʘʪʴ ʢʘʢ ʩ ʥʘʙʦʨʦʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ, 

ʨʘʤʦʢ ʨʝʣʠʟʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʠ ʜʨʫʛʠʭ 

ʘʪʨʠʙʫʪʦʚ.  



ʉʪʨʫʢʪʫʨʘ ʪʨʝʙʦʚʘʥʠʡ

Åɺ ʦʩʥʦʚʝ ʭʦʨʦʰʝʡ ʩʪʨʫʢʪʫʨʳ ʪʨʝʙʦʚʘʥʠʡ ʦʙʳʯʥʦ 

ʣʝʞʠʪ ʤʦʜʝʣʴ: 

ïʊʨʝʙʦʚʘʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ïʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ, ʤʦʜʝʣʴ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ, ʤʦʜʝʣʴ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ, 

ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʠ ʪ.ʧ.;

ïɺ ʦʩʥʦʚʫ ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ïuse case 

ʤʦʜʝʣʴ, ʜʝʨʝʚʦ ʮʝʣʝʡ, ʠ ʪ.ʧ.;

Åɺ ʩʪʨʫʢʪʫʨʝ ʪʨʝʙʦʚʘʥʠʡ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʩʪʦ ʜʣʷ 

ʪʨʝʙʦʚʘʥʠʡ ʥʝ ʧʦʧʘʚʰʠʭ ʚ ʦʩʥʦʚʥʫʶ ʤʦʜʝʣʴ 

(ʦʛʨʘʥʠʯʝʥʠʡ, ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, 

ʠʩʢʣʶʯʝʥʠʡ ʠ ʜʨʫʛʠʭ);

Åʉʪʨʫʢʪʫʨʘ ʜʦʣʞʥʘ ʫʣʫʯʰʘʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ.
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ʉʪʨʫʢʪʫʨʘ ʪʨʝʙʦʚʘʥʠʡ 

(ʧʨʦʜʦʣʞʝʥʠʝ)

ʍʦʨʦʰʘʷ ʩʪʨʫʢʪʫʨʘ ʪʨʝʙʦʚʘʥʠʡ ʧʦʤʦʛʘʝʪ:

ïʣʫʯʰʝ ʧʦʥʷʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ;

ïʦʧʝʨʘʪʠʚʥʦ ʥʘʡʪʠʥʘʙʦʨ ʪʨʝʙʦʚʘʥʠʡ, 
ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʤʝ ʠʣʠ ʧʨʝʜʤʝʪʫ;

ïʩʦʢʨʘʪʠʪʴʢʦʣʠʯʝʩʪʚʦ ʪʨʝʙʦʚʘʥʠʡ, ʚʳʷʚʠʪʴ
ʧʨʦʙʝʣʳ, ʧʦʚʪʦʨʝʥʠʷ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ;

ïʦʮʝʥʠʪʴʪʨʝʙʦʚʘʥʠʷ (ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠ 
ʨʠʩʢʠ);

ïʚʥʦʩʠʪʴʠʟʤʝʥʝʥʠʷ ʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʯʘʩʪʴ ʪʨʝʙʦʚʘʥʠʡ.
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ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ

ɼʦʢʫʤʝʥʪ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʦʞʝʪ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪʴ 
ʩʣʝʜʫʶʱʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ:

ïʀʩʪʦʨʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʧʨʝʜʩʪʘʚʠʪʴ 
ʪʨʝʙʦʚʘʥʠʷ ʚ ʧʨʘʚʠʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ;

ïɺʥʝʰʥʝʝ ʦʢʨʫʞʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʚʢʣʶʯʘʶʱʫʶ ʩʠʩʪʝʤʫ, ʠʣʠ ʢʘʢ 
ʝʛʦ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ  çʟʥʘʥʠʷ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠè; 

ïʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘʪʨʝʙʦʚʘʥʠʡ (ʯʪʦ ʚʢʣʶʯʝʥʦ, ʘ ʯʪʦ ʥʝʪ, ʪ.ʝ. 
ʨʘʤʦʢ ʧʨʦʝʢʪʘ);

ïʆʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʦʣʦʛʠʠʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʜʦʢʫʤʝʥʪʝ; 

ïʆʧʠʩʘʪʝʣʴʥʳʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʩʚʷʟʠ ʨʘʟʜʝʣʦʚ 
ʜʦʢʫʤʝʥʪʘ ʤʝʞʜʫ ʩʦʙʦʡ;

ïʆʧʠʩʘʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ;

ïʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʝʡʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 
ʪʨʝʙʦʚʘʥʠʡ;

ïʉʩʳʣʢʠʥʘ ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ.
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ʊʝʢʩʪ ʪʨʝʙʦʚʘʥʠʡ

ʅʘʙʦʨ ʪʨʝʙʦʚʘʥʠʡ ʜʦʣʞʝʥ ʧʦʟʚʦʣʷʪʴ:

ïʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʞʜʦʝ ʪʨʝʙʦʚʘʥʠʝ

ïʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʞʜʦʝ ʪʨʝʙʦʚʘʥʠʝ (ʧʦ ʚʘʞʥʦʩʪʠ, ʧʦ 
ʪʠʧʫ, ʧʦ ʩʨʦʯʥʦʩʪʠ)

ïʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʪʫʩʳ ʢʘʞʜʦʛʦ ʪʨʝʙʦʚʘʥʠʷ 

ïʦʧʨʝʜʝʣʷʪʴ ʘʪʨʠʙʫʪʳ ʪʨʝʙʦʚʘʥʠʷʤ 

ïʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʦʝ ʪʨʝʙʦʚʘʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʚʩʝʛʦ ʥʘʙʦʨʘ

ïʥʘʭʦʜʠʪʴ ʚ ʥʘʙʦʨʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʢʦʥʪʝʢʩʪʫ, 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʣʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ

ïʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʣʝʛʢʦʛʦ 
ʧʝʨʝʭʦʜʠʪʴ ʧʦ ʵʪʠʤ ʩʚʷʟʷʤ ʦʪ ʦʜʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʨʫʛʦʤʫ
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ʂʨʠʪʝʨʠʠ ʟʘʢʦʥʯʝʥʥʦʛʦ ʥʘʙʦʨʘ 

ʪʨʝʙʦʚʘʥʠʡ 
Å ʧʦʣʥʦʪʘ: ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʟʘʧʠʩʘʥʳ;

Å ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ: ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʡ 

ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʜʨʫʛ ʜʨʫʛʫ;

Å ʦʪʩʫʪʩʪʚʠʝ ʠʟʙʳʪʦʯʥʦʩʪʠ: ʢʘʞʜʦʝ ʪʨʝʙʦʚʘʥʠʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ (ʥʝʪ ʧʦʚʪʦʨʦʚ);

Å ʤʦʜʫʣʴʥʦʩʪʴ: ʪʨʝʙʦʚʘʥʠʷ ʙʣʠʟʢʠʝ ʜʨʫʛ ʜʨʫʛʫ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʦʜʥʦʤ ʨʘʟʜʝʣʝ;

Å ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ: ʥʘʣʠʯʠʝ ʷʩʥʦʡ ʯʝʪʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʜʦʢʫʤʝʥʪʘ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ;

Å ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ: ʜʦʩʪʠʛʥʫʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ 

ʧʦʢʨʳʪʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩʚʷʟʷʤʠ ʪʠʧʘ çʫʜʦʚʣʝʪʚʦʨʷʝʪè

Å ʪʝʩʪʠʨʫʝʤʦʩʪʴ: ʜʦʩʪʠʛʥʫʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʧʦʢʨʳʪʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʪʝʩʪʘʤʠ.
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ʗʟʳʢ ʪʨʝʙʦʚʘʥʠʡ

ʊʠʧʳ ʪʨʝʙʦʚʘʥʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ:

Åɺʦʟʤʦʞʥʦʩʪʠ

Åʆʛʨʘʥʠʯʝʥʠʷ 

<ʈʦʣʴ> ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ <ʚʦʟʤʦʞʥʦʩʪʴ>.

<ʈʦʣʴ>ʜʦʣʞʝʥʠʤʝʪʚɹʦʟʤʦʞʥʦʩʪʴ<ʚʦʟʤʦʞʥʦʩʪʴ>

ʩ(ʚ)<ʧʦʢʘʟʘʪʝʣʴʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ>ʩ<ʤʦʤʝʥʪʦʪʩʯʝʪʘ>

ʥʘʭʦʜʷʩʴʚ<ʫʩʣʦʚʠʷʵʢʩʧʣʫʘʪʘʮʠʠ>.

<ʈʦʣʴ> ʥʝ ʜʦʣʞʝʥ ʧʦʧʘʜʘʪʴ ʧʦʜ ʜʝʡʩʪʚʠʝ <ʩʦʦʪʚʝʪʩʪʚʫʶʱʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ>.



ʇʨʠʤʝʨ ʪʨʝʙʦʚʘʥʠʷ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ
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ʈʦʣʴ ʆʧʝʨʘʪʦʨʢʦʣʣ-ʮʝʥʪʨʘé

ʎʝʣʴ/ʚʦʟʤʦʞʥʦʩʪʴ/ʬʫʥʢʮʠʷ é ʜʦʣʞʝʥʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʠʪʴé

ʆʙʲʝʢʪ é ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʟʚʦʥʠʚʰʝʤ

ʢʣʠʝʥʪʝé

ʇʘʨʘʤʝʪʨʳ/ʢʨʠʪʝʨʠʠ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ

é ʚ ʪʝʯʝʥʠʝ5 ʩʝʢʫʥʜ ʧʦʩʣʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʨʦʩʘé

ɼʨʫʛʠʝ ʫʩʣʦʚʠʷé ʝʩʣʠ ʧʦʠʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʤʝʨʘʜʦʛʦʚʦʨʘ.
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ʗʟʳʢ ʪʨʝʙʦʚʘʥʠʡ

ʊʠʧʳ ʩʠʩʪʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ:

Åʌʫʥʢʮʠʠ ʩʠʩʪʝʤʳ

Åʆʛʨʘʥʠʯʝʥʠʷ 

<ʉʠʩʪʝʤʘ> ʜʦʣʞʥʘ <ʚʳʧʦʣʥʷʝʤʘʷ ʬʫʥʢʮʠʷ> 

ʥʝ ʤʝʥʝʝ ʯʝʤ (ʩ) <ʢʦʣʠʯʝʩʪʚʦ> <ʦʙʲʝʢʪ> 

ʬʫʥʢʮʠʦʥʠʨʫʷ ʚ <ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ>.

<ʉʠʩʪʝʤʘ> ʜʦʣʞʥʘ <ʚʳʧʦʣʥʷʝʤʘʷ ʬʫʥʢʮʠʷ> <ʦʙʲʝʢʪ>

ʢʘʞʜʳʝ <ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ> <ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ>. 
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ʂʨʠʪʝʨʠʠ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʪʝʢʩʪʘ 

ʪʨʝʙʦʚʘʥʠʡ
Å ʘʪʦʤʘʨʥʦʩʪʴ: ʢʘʞʜʦʝ ʪʨʝʙʦʚʘʥʠʝ ʜʦʣʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʜʠʥ 

ʵʣʝʤʝʥʪ ʠʝʨʘʨʭʠʠ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʩʚʷʟʝʡ ʩ ʥʠʤ;

Å ʫʥʠʢʘʣʴʥʦʩʪʴ: ʢʘʞʜʦʝ ʪʨʝʙʦʚʘʥʠʝ ʜʦʣʞʥʦ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ 

ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ;

Å ʚʳʧʦʣʥʠʤʦʩʪʴ: ʪʨʝʙʦʚʘʥʠʝ ʜʦʣʞʥʳ ʙʳʪʴ ʪʝʭʥʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʦ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ, ʚ ʨʘʤʢʘʭ ʚʳʜʝʣʝʥʥʦʛʦ ʙʶʜʞʝʪʘ;

Å ʟʘʢʦʥʥʦʩʪʴ: ʥʝ ʜʦʣʞʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʧʨʠʤʝʥʠʤʦʤʫ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ;

Å ʷʩʥʦʩʪʴ: ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʥʷʪʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ;

Å ʪʦʯʥʦʩʪʴ: ʜʦʣʞʥʦ ʙʳʪʴ ʪʦʯʥʦ ʠ ʣʘʢʦʥʠʯʥʦ;

Å ʧʨʦʚʝʨʷʝʤʦʩʪʴ: ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʢʠ 

ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ;

Å ʘʙʩʪʨʘʢʪʥʦʩʪʴ: ʥʝ ʜʦʣʞʥʦ ʥʘʚʷʟʳʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʙʦʣʝʝ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ ʪʨʝʙʦʚʘʥʠʡ 

(ʩʧʝʮʠʬʠʢʘʮʠʡ).
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ʂʣʶʯʝʚʳʝ ʪʨʝʙʦʚʘʥʠʷ

ÅKURs (key user requirements ïʢʣʶʯʝʚʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ) ʠʣʠ

ÅKPIs (key performance indicators ïʢʣʶʯʝʚʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ)
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ʂʨʠʪʝʨʠʠ ʚʘʞʥʦʩʪʠ/ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ 

ʪʨʝʙʦʚʘʥʠʷʭ
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(c) ʤʠʥʠʤʠʟʘʮʠʷ
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(b) ʦʧʨʝʜʝʣʝʥʥʘʷʚʝʣʠʯʠʥʘ
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ɸʪʨʠʙʫʪʳ ʪʨʝʙʦʚʘʥʠʡ
Å ʀʜʝʥʪʠʬʠʢʘʮʠʷ

ï ʀʜʝʥʪʠʬʠʢʘʪʦʨ

ï ʅʘʟʚʘʥʠʝ

Å ɺʥʫʪʨʝʥʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ
ï ʆʩʥʦʚʥʦʡ ʪʠʧ

ï ʂʘʯʝʩʪʚʝʥʥʳʡ ʧʦʜʪʠʧ

ï ʊʠʧ ʧʨʦʜʫʢʪʘ/ʧʨʦʮʝʩʩʘ

ï ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ/ʢʘʯʝʩʪʚʝʥʥʳʡ ʪʠʧ

ï ʌʘʟʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ

Å ʇʨʠʦʨʠʪʝʪ  ʠ ʚʘʞʥʦʩʪʴ
ï ʇʨʠʦʨʠʪʝʪ  

ï ɺʘʞʥʦʩʪʴ

Å ʀʩʪʦʯʥʠʢ ʠ ʚʣʘʜʝʣʝʮ
ï ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ

ï ʀʩʪʦʯʥʠʢ

ï ɺʣʘʜʝʣʝʮ

ï ʉʦʛʣʘʩʦʚʘʥʦ

Å ʂʦʥʪʝʢʩʪ
ï ʅʘʙʦʨ ʪʨʝʙʦʚʘʥʠʡ/ʜʦʢʫʤʝʥʪ

ï ʊʝʤʘ

ï ɻʨʘʥʠʮʳ (ʨʘʤʢʠ)

Å ʇʨʦʚʝʨʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ
(Verification and Validation, V&V)
ï V&V ʤʝʪʦʜ 

ï V&V ʩʪʘʜʠʷ

ï V&V ʩʪʘʪʫʩ

ï ʂʨʠʪʝʨʠʡ ʫʩʧʝʰʥʦʩʪʠ ʧʨʦʚʝʨʢʠ

ï ʂʨʠʪʝʨʠʡ ʫʪʚʝʨʞʜʝʥʠʷ

ï ʇʦʜʜʝʨʞʢʘ ʧʨʦʮʝʩʩʘ

ï ʉʪʘʪʫʩ ʩʦʛʣʘʩʦʚʘʥʠʷ

ï ʉʪʘʪʫʩ ʧʨʦʚʝʨʢʠ

ï ʉʪʘʪʫʩ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ

ï ʉʪʘʪʫʩ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ

Å ʋʪʦʯʥʝʥʠʝ
ï ʅʝʦʙʭʦʜʠʤʦʩʪʴ

ï ʂʦʤʤʝʥʪʘʨʠʠ

ï ɺʦʧʨʦʩʳ

ï ʆʪʚʝʪʳ

Å ʇʨʦʯʝʝ
ï ɿʨʝʣʦʩʴ (ʩʪʘʙʠʣʴʥʦʩʪʴ)

ï ʋʨʦʚʝʥʴ ʨʠʩʢʘ

ï ʆʮʝʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ

ï ʌʘʢʪʠʯʝʩʢʘʷ ʩʪʦʠʤʦʩʪʴ

ï ʈʝʣʠʟ ʧʨʦʜʫʢʪʘ
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʘʙʣʦʥʦʚ

ʊʨʝʙʦʚʘʥʠʝ 347 + ʐʘʙʣʦʥ 34

<ʉʠʩʪʝʤʘ> ʜʦʣʞʥʘ <ʚr ʧʦʣʥ̫ʝʤʘ̫ ʬʫʥʢʮʠ̫> <ʦʙ̡ ʝʢʪ>

ʢʘʞʜr ʝ <ʧʨʦʠʟʚʦʜʠʪʝʣɹʥʦʩʪɹ> <ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠ̫>. 

ʐʘʙʣʦʥ 34

<ʩʠʩʪʝʤʘ> 

<ʚr ʧʦʣʥ̫ʝʤʘ̫ ʬʫʥʢʮʠ̫>  

<ʦʙ̡ ʝʢʪ>

<ʧʨʦʠʟʚʦʜʠʪʝʣɹʥʦʩʪɹ> 

<ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠ̫> 

= ʢʦʬʝ ʤʘh ʠʥʘ 

= ʧʨʦʠʟʚʦʜʠʪɹ  

= ʛʦʨ̫ʯʠʡ ʥʘʧʠʪʦʢ

= 10

= ʩʝʢʫʥʜ 

ʊʨʝʙʦʚʘʥʠʝ 348 + ʐʘʙʣʦʥ 34

<ʩʠʩʪʝʤʘ> 

<ʚr ʧʦʣʥ̫ʝʤʘ̫ ʬʫʥʢʮʠ̫>  

<ʦʙ̡ ʝʢʪ>

<ʧʨʦʠʟʚʦʜʠʪʝʣɹʥʦʩʪɹ> 

<ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠ̫> 

= ʢʦʬʝ ʤʘh ʠʥʘ 

= ʧʨʦʠʟʚʦʜʠʪɹ  

= ʭʦʣʦʜʥr ʡ ʥʘʧʠʪʦʢ

= 5

= ʩʝʢʫʥʜ 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʘʙʣʦʥʦʚ

Å ɺʦʟʤʦʞʥʦʩʪʴ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʪʠʣʷ:ʜʣʷ ʠʟʤʝʥʝʥʠʷ 
ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 
ʠʟʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʧʨʝʜʝʣʝʥʥʳʭ 
ʰʘʙʣʦʥʦʚ.

Å ɺʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʣʝʛʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ: ʥʘʧʨʠʤʝʨ, 
ʚʳʜʝʣʝʥʠʝ ʚʩʝʭ çʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠè ʚ ʦʪʜʝʣʴʥʳʡ ʘʪʨʠʙʫʪ 
ʪʨʝʙʦʚʘʥʠʡ  ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʫʜʦʙʥʦ ʬʠʣʴʪʨʦʚʘʪʴ ʠ 
ʩʦʨʪʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʠʩʭʦʜʷ ʠʟ ʧʨʠʟʥʘʢʘ ʫʩʣʦʚʠʡ 
ʵʢʩʧʣʫʘʪʘʮʠʠ.

Å ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ:
ʰʘʙʣʦʥʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʟʘʱʠʪʳ ʠʤʝʥʥʦ ʪʦʡ 
ʯʘʩʪʠ ʪʝʢʩʪʘ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʱʠʱʝʥʘ, ʚ 
ʩʣʫʯʘʝ ʝʩʣʠ ʪʨʝʙʦʚʘʥʠʷ ʩʦʜʝʨʞʘʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʫʶ ʠʣʠ 
ʩʝʢʨʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ.
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ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ 

ʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ

Åʇʨʦʙʣʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 
ʷʟʳʢʘ

Åʉʣʦʚʘʨʴ ʙʠʟʥʝʩ ʦʙʣʘʩʪʠ

Åʉʦʛʣʘʩʦʚʘʥʥʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʚ ʦʙʣʘʩʪʠ 
ʨʝʰʝʥʠʡ

Åʄʥʦʛʦʷʟʳʯʥʳʝ ʧʨʦʝʢʪʳ

Åʆʜʥʦʟʥʘʯʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 
ʝʩʪʝʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ
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ʈʦʣʴ ʧʨʦʚʝʨʦʢ

Å ʇʨʦʚʝʨʢʘ ʜʦʢʫʤʝʥʪʦʚ (ʪʨʝʙʦʚʘʥʠʡ, ʤʦʜʝʣʝʡ, ʩʧʝʮʠʬʠʢʘʮʠʡ) 
ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʵʬʬʝʢʪʘ çʧʘʜʘʶʱʝʛʦ ʜʦʤʠʥʦè

Å ʌʦʨʤʘʣʴʥʳʝ ʠʥʩʧʝʢʮʠʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʢʦʜʘ, ʧʦ ʧʨʦʚʝʨʝʥʥʳʤ 
ʜʘʥʥʳʤ, ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʥʘ 80%. 

Å ʏʝʤ ʨʘʥʴʰʝ ʫʜʘʝʪʩʷ ʫʩʪʨʘʥʠʪʴ ʦʰʠʙʢʠ, ʪʝʤ ʙʦʣʴʰʝ ʫʜʘʝʪʩʷ 
ʩʵʢʦʥʦʤʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʝʢʪʘ. 
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ʉʪʦʠʤʦʩʪʴ ʦʰʠʙʦʢ



ɺʠʜʳ ʧʨʦʚʝʨʦʢ

Åʌʦʨʤʘʣʴʥʳʝ ʠ ʥʝʬʦʨʤʘʣʴʥʳʝ ʧʨʦʚʝʨʢʠ

Åʇʨʦʚʝʨʢʠ ʪʨʝʙʦʚʘʥʠʡ ʢʦʣʣʝʛʘʤʠ 

ʘʥʘʣʠʪʠʢʘʤʠ (peer review)

Åʉʦʛʣʘʩʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ

Åʉʦʛʣʘʩʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʩ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ/ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ. 
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Peer Review

ÅPeer review ʜʦʣʞʥʦ ʙʳʪʴ ʩʧʣʘʥʠʨʦʚʘʥʦ.

Åʅʫʞʥʦ ʧʨʘʚʠʣʴʥʦ ʟʘʜʘʪʴ ʪʦʥ:

ïʂʦʣʣʝʛʠ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʧʨʦʷʚʣʷʪʴ 

ʫʚʘʞʝʥʠʝ ʜʨʫʛ ʢ ʜʨʫʛʫ ïʜʦʢʫʤʝʥʪ ʜʦʣʞʝʥ 

ʙʳʪʴ ʛʦʪʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠʣʠ ʝʛʦ ʢʘʯʝʩʪʚʦ 

ʜʦʣʞʥʦ ʙʳʪʴ ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʦʛʦʚʦʨʝʥʦ;

ïʅʫʞʥʦ ʧʳʪʘʪʴʩʷ ʧʦʥʷʪʴ çʧʦʯʝʤʫ?è, ʧʨʝʞʜʝ 

ʯʝʤ ʧʠʩʘʪʴ ʟʘʤʝʯʘʥʠʷ;

ïʌʦʨʤʘ ʠ ʪʦʥ ʟʘʤʝʯʘʥʠʡ.
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ʈʦʣʴ ʘʥʘʣʠʪʠʢʘ

ɺ ʨʦʣʠ ʘʥʘʣʠʪʠʢʘ ʜʦʣʞʥʦ ʚʳʩʪʫʧʘʪʴ 
ʥʝʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʝ ʣʠʮʦ ʦʙʣʘʜʘʶʱʝʝ:

Å ʫʤʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʟʘʢʘʟʯʠʢʘʤʠ ʠ 
ʧʦʩʪʘʚʱʠʢʘʤʠ;

Å ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;

Å ʷʩʥʦ ʠ ʯʝʪʢʦ ʠʟʣʘʛʘʪʴ ʤʳʩʣʠ (ʧʠʩʴʤʝʥʥʦ);

Å ʩʪʨʫʢʪʫʨʥʳʤ ʠ ʧʨʦʮʝʩʩʥʳʤ ʤʳʰʣʝʥʠʝʤ 

Å ʫʤʝʥʠʝʤ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ

Å ʘʢʢʫʨʘʪʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʶʱʝʡ ʜʦʙʠʪʴʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 
ʪʦʯʥʦʩʪʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ

Å ʚʳʩʦʢʦʡ ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʴʶ ʠ ʤʦʪʠʚʘʮʠʝʡ
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ʉʝʤʴ ʧʨʘʚʠʣ ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʧʣʦʭʠʭ ʪʨʝʙʦʚʘʥʠʡ
Å ʠʟʙʝʛʘʪʴ ʭʘʦʩ: ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʘʤʦʤ ʚʘʞʥʦʤ, 
ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʭʦʞʝ ʥʘ ʨʦʤʘʥ;

Å ʠʟʙʝʛʘʪʴ çʣʘʟʝʝʢè: ʪʘʢʠʭ ʢʘʢ çʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦè, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ 
çʣʘʟʝʡʢʠè ʜʝʣʘʶʪ ʪʨʝʙʦʚʘʥʠʝ ʙʝʩʧʦʣʝʟʥʳʤ;

Å ʠʟʙʝʛʘʪʴ ʧʦʤʝʱʘʪʴ ʙʦʣʴʰʝ ʦʜʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʚ ʦʜʠʥ ʧʘʨʘʛʨʘʬ: 
ʟʘʯʘʩʪʫʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʚ ʦʜʥʦʤ ʧʘʨʘʛʨʘʬʝ ʙʦʣʴʰʝ ʦʜʥʦʛʦ 
ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʥʘʣʠʯʠʶ çʠè;

Å ʠʟʙʝʛʘʪʴ ʨʘʩʩʫʞʜʝʥʠʡ;

Å ʠʟʙʝʛʘʪʴ ʥʝʯʝʪʢʠʭ ʩʣʦʚ: ʦʙʳʯʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʯʘʩʪʦ, ʥʦʨʤʘʣʴʥʦ, 
ʪʠʧʠʯʥʦ;

Å ʠʟʙʝʛʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʨʤʠʥʦʚ: ʫʜʦʙʥʳʡ ʚ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ, ʛʠʙʢʠʡ;

Å ʠʟʙʝʛʘʪʴ ʧʨʠʥʷʪʠʝ ʞʝʣʘʝʤʦʛʦ ʟʘ ʪʨʝʙʫʝʤʦʝ: 100 % ʥʘʜʝʞʥʳʡ, 
ʧʨʠʷʪʥʳʡ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʙʝʟʦʧʘʩʥʳʡ, ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʚʩʝʭ 
ʧʣʘʪʬʦʨʤ, ʥʝ ʜʦʣʞʝʥ ʥʠʢʦʛʜʘ ʣʦʤʘʪʴʩʷ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʚʩʝ 
ʥʝʦʞʠʜʘʥʥʳʝ ʩʙʦʠ, ʙʳʪʴ ʛʦʪʦʚ ʢ ʤʦʜʝʨʥʠʟʘʮʠʷʤ ʜʣʷ ʣʶʙʳʭ ʩʠʪʫʘʮʠʡ 
ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʙʫʜʫʱʝʤ. 
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ʅʘʜʝʞʥʳʡ ʧʫʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʪʨʝʙʦʚʘʥʠʡ
Å ʆʧʨʝʜʝʣʠʪʝ ʩʪʨʫʢʪʫʨʫ ʪʨʝʙʦʚʘʥʠʡ, ʠ ʧʦʩʪʦʷʥʥʦ ʫʣʫʯʰʘʡʪʝ ʝʝ ʚ ʧʨʦʮʝʩʩʝ 
ʨʘʙʦʪʳ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ.

Å ɿʘʧʠʩʳʚʘʡʪʝ ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʜʘʣʝʢʠ ʦʪ 
ʩʦʚʝʨʰʝʥʩʪʚʘ.

Å ʂʘʢ ʤʦʞʥʦ ʨʘʥʴʰʝ ʦʧʨʝʜʝʣʠʪʝ ʘʪʨʠʙʫʪʳ ʪʨʝʙʦʚʘʥʠʡ.

Å ʂʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʧʦʜʛʦʪʦʚʴʪʝ ʧʝʨʚʫʶ ʚʝʨʩʠʶ ʪʨʝʙʦʚʘʥʠʡ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 
ʧʦʣʫʯʠʪʴ ʦʪʟʳʚʳ.

Å ʋʣʫʯʰʘʡʪʝ ʪʨʝʙʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʫʜʘʣʷʷ ʧʦʚʪʦʨʝʥʠʷ, 
ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ.

Å ʇʦʩʪʦʷʥʥʦ ʦʙʩʫʞʜʘʡʪʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʩʦʙʠʨʘʡʪʝ ʟʘʤʝʯʘʥʠʷ, ʜʝʣʘʡʪʝ ʢʘʢ ʤʦʞʥʦ 
ʙʳʩʪʨʝʝ ʥʦʚʳʝ ʚʝʨʩʠʠ ʪʨʝʙʦʚʘʥʠʡ.

Å ɼʝʤʦʥʩʪʨʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʯʝʤ çʵʢʩʧʝʨʪʥʳʡè ʘʥʘʣʠʟ.

ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ:

Å ʀʩʧʦʣʴʟʫʡʪʝ ʧʨʦʩʪʦʡ ʧʨʷʤʦʡ ʷʟʳʢ.

Å ʇʠʰʠʪʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ.

Å ʀʩʧʦʣʴʟʫʡʪʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʠ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ.

Å ɺ ʦʜʥʦʤʪʨʝʙʦʚʘʥʠʠ ʧʠʰʠʪʝ ʪʦʣʴʢʦ ʦʜʥʦʪʨʝʙʦʚʘʥʠʝ.
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ɿʘʢʣʶʯʝʥʠʝ

Åʊʨʝʙʦʚʘʥʠʷ ʠʤʝʶʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʧʝʭ 
ʧʨʦʝʢʪʘ

Åʇʨʦʚʝʨʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʚʳʩʦʢʘʷ ʜʠʩʮʠʧʣʠʥʘ ʧʨʠ 
ʨʘʟʨʘʙʦʪʢʝ ʪʨʝʙʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 
ʥʘʜʝʞʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ

Åɿʥʘʥʠʷ, ʘʢʢʫʨʘʪʥʦʩʪʴ, ʦʧʳʪ ʠ ʢʦʤʘʥʜʥʘʷ ʨʘʙʦʪʘ 
ʧʦʟʚʦʣʷʪ ʚʘʤ çʧʦʯʫʚʩʪʚʦʚʘʪʴ ʨʘʟʥʠʮʫè
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ɸʩʧʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʪʨʝʙʦʚʘʥʠʡ

ʊʝʦʨʠʷ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʪʝʦʨʠʝʡ 
ʠ ʧʨʘʢʪʠʢʦʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ.

ʇʨʘʢʪʠʢʘ ʫʪʚʝʨʞʜʘʝʪ ʦʙʨʘʪʥʦʝ.  

ɪʛʠ ɹʝʨʨʘ (Yogi Berra), ʙʝʡʩʙʦʣʠʩʪ, 1925é
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ʊʨʠ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʘ

ʈʝh ʝʥʠ̫

ɺʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʜʫʢʪʘ

ʉʪʦʠʤʦʩʪɹ ʉʨʦʢʠ

ʃʫʯh ʝ

ɼʝh ʝʚʣʝ ɹr ʩʪʨʝʝ



ʉʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʵʪʦ 

ʟʘʥʠʤʘʝʪ?
Åʆʯʝʥʴ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʪʴ ʩʢʦʣʴʢʦ 

ʚʨʝʤʝʥʠ ʟʘʡʤʝʪ ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ. 

Åʈʘʟʨʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʚ ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʷʭ 

ʦʙʳʯʥʦ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʯʝʤ 

ʪʨʫʜʦʟʘʪʨʘʪʳ ʚ ʨʘʙʦʯʠʭ ʜʥʷʭ ʠʟ ʟʘ 

ʩʦʛʣʘʩʦʚʘʥʠʡ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʤʦʤʝʥʪʦʚ. 

Åʈʘʙʦʪʘ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 25% 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʝʢʪʘ ʠ 5% ʦʪ ʩʫʤʤʘʨʥʳʭ 

ʪʨʫʜʦʟʘʪʨʘʪ.

100
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ʋʧʨʘʚʣʝʥʠʝ ʨʘʟʨʘʙʦʪʢʦʡ ʪʨʝʙʦʚʘʥʠʡ 

ïʩʣʦʞʥʦʝ ʜʝʣʦ

Åɺ ʦʪʩʫʪʩʪʚʠʠ ʜʦʣʞʥʦʛʦ ʦʧʳʪʘ ʣʶʜʠ, ʥʝ 
ʧʦʥʠʤʘʶʪ ʢʘʢʦʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʥʫʞʥʦ 
ʚʳʧʦʣʥʠʪʴ, ʯʪʦʙʳ ʨʘʟʨʘʙʦʪʘʪʴ ʪʨʝʙʦʚʘʥʠʷ

Åʃʶʜʠ ʥʝ ʧʦʥʠʤʘʶʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ 
ʩʠʩʪʝʤʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ

Åʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʘʚʠʩʠʪ 
ʦʪ ʪʠʧʘ ʦʨʛʘʥʠʟʘʮʠʠ

Åʉʣʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢʦʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʠʟ 
ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʚʳʧʦʣʥʝʥ

Åʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʟʤʝʥʝʥʠʡ
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ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʦʨʛʘʥʠʟʘʮʠʡ 

Åɿʘʢʘʟʯʠʢʠïʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʢʫʧʘʶʱʠʝ 
ʩʠʩʪʝʤʳ ʠ ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʭ ʜʣʷ ʩʚʦʠʭ 
ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ. 

Åʇʦʩʪʘʚʱʠʢʠïʦʨʛʘʥʠʟʘʮʠʠ, 
ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʝ ʩʠʩʪʝʤʳ ʥʘ ʟʘʢʘʟ ʜʣʷ 
ʢʦʥʝʯʥʳʭ ʟʘʢʘʟʯʠʢʦʚ, ʠʣʠ ʜʣʷ ʜʨʫʛʠʭ 
ʧʦʩʪʘʚʱʠʢʦʚ ʠʣʠ ʧʨʦʜʫʢʪʦʚʳʭ ʢʦʤʧʘʥʠʡ. 

Åʇʨʦʜʫʢʪʦʚʳʝ ʢʦʤʧʘʥʠʠïʦʨʛʘʥʠʟʘʮʠʠ, 
ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠ ʧʨʦʜʘʶʪ ʛʦʪʦʚʳʝ 
ʧʨʦʜʫʢʪʳ. 
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ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʪʨʝʙʦʚʘʥʠʡ

Åʇʣʘʥʠʨʦʚʘʥʠʝ

Åʂʦʥʪʨʦʣʴ ʭʦʜʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ

Åʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ
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ɿʘʢʘʟʯʠʢ - ʧʣʘʥʠʨʦʚʘʥʠʝ

Åʂʦʥʮʝʧʮʠʷ, ʉʧʦʥʩʦʨ

Åʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʛʦ ʩʧʠʩʢʘ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ

Åʉʙʦʨ ʪʨʝʙʦʚʘʥʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ (ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ), 

ʩʧʦʩʦʙʳ ʩʙʦʨʘ ʪʨʝʙʦʚʘʥʠʡ

Åɸʪʨʠʙʫʪʳ ʪʨʝʙʦʚʘʥʠʡ

Åʇʨʦʚʝʨʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ
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ɿʘʢʘʟʯʠʢ ïʢʦʥʪʨʦʣʴ ʨʘʟʨʘʙʦʪʢʠ 

ʪʨʝʙʦʚʘʥʠʡ

Åʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʪʨʝʙʦʚʘʥʠʡ;

Åʦʧʨʝʜʝʣʝʥʠʝ ʘʪʨʠʙʫʪʦʚ ʢʘʞʜʦʛʦ ʠʟ 

ʪʨʝʙʦʚʘʥʠʡ;

Åʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʝʨʝʯʥʝʤ 

ʢʨʠʪʝʨʠʝʚ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ.
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ɿʘʢʘʟʯʠʢ ïʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʡ

ʈʘʟʥʘʷ ʩʪʝʧʝʥʴ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʘ 

ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʘʧʘ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ:

ïɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʙʝʟ ʢʦʥʪʨʦʣʷ

ïʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ 

ʢʦʣʣʝʛ

ïʌʦʨʤʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʣʦʞʝʥʠʷ, 

ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ
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ʊʝʥʜʝʨ ʛʣʘʟʘʤʠ ʟʘʢʘʟʯʠʢʘ

Åʇʨʠʯʠʥʳ ʧʨʦʚʝʜʝʥʠʷ ʪʝʥʜʝʨʘ:
ïʥʝʭʚʘʪʢʘ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ

ïʥʝʭʚʘʪʢʘ ʵʢʩʧʝʨʪʠʟʳ (ʩʢʘʣʠʨʫʝʤʦʩʪʠ)

ïʧʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʜʫʢʪʘ

Åʆʧʨʝʜʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʢʫʨʩʘ:
ïʚʥʫʪʨʝʥʥʠʝ ʨʝʩʫʨʩʳ

ïʚʥʝʰʥʠʝ ʨʝʩʫʨʩʳ

ïʧʦʩʪʘʚʱʠʢʠ ʧʨʦʜʫʢʪʦʚ

Åʕʪʘʧʳ ʪʝʥʜʝʨʘ:
ïʀʩʩʣʝʜʦʚʘʥʠʝ ʨʳʥʢʘ

ïRFI (Request for Information ïɿʘʧʨʦʩ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ)

ïRFP (Request for Proposal ïɿʘʧʨʦʩ ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʝ 
ʧʨʝʜʣʦʞʝʥʠʝ)

ïʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ
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ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʳ RFI/RFP

Å ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ

Å ɺʚʝʜʝʥʠʝ 

ïʎʝʣʴ ʧʨʦʝʢʪʘ

ïʆʙʲʝʤ ʠ ʨʘʤʢʠ ʧʨʦʝʢʪʘ

ïɿʘʚʠʩʠʤʦʩʪʠ, ʩʚʷʟʠ ʠ ʩʩʳʣʢʠ ʥʘ ʜʨʫʛʠʝ ʜʦʢʫʤʝʥʪʳ 

Å ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʤʧʘʥʠʠ ɿʘʢʘʟʯʠʢʘ

Å ʀʥʩʪʨʫʢʮʠʠ ʫʯʘʩʪʥʠʢʘʤ ʪʝʥʜʝʨʘ:

ïʆʩʥʦʚʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʥʜʝʨʘ

ïɹʶʜʞʝʪ ʧʨʦʝʢʪʘ ʠ ʧʨʠʥʮʠʧʳ ʦʧʣʘʪʳ ʨʘʙʦʪʳ

ïʇʨʘʚʦ ɿʘʢʘʟʯʠʢʘ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ RFI/RFP

ïʇʨʘʚʦ ɿʘʢʘʟʯʠʢʘ ʥʘ ʦʪʢʣʦʥʝʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ

ïʊʨʝʙʦʚʘʥʠʷ ʢ ʫʯʘʩʪʥʠʢʘʤ ʪʝʥʜʝʨʘ

ïʊʨʝʙʦʚʘʥʠʷ ʢ ʦʪʚʝʪʘʤ

ïʉʪʦʠʤʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ
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ʇʨʠʤʝʨ ʩʪʨʫʢʪʫʨʳ RFI/RFP

Å ɻʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ ʪʝʥʜʝʨʘ:
ïʆʪʧʨʘʚʢʘ RFI/RFP

ïʇʦʜʪʚʝʨʞʜʝʥʠʝ ʥʘʤʝʨʝʥʠʷ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʪʝʥʜʝʨʝ

ïɺʦʧʨʦʩʳ ʠ ʦʪʚʝʪʳ ʥʘ ʥʠʭ

ïʆʪʚʝʪʳ ʥʘ RFI/RFP

ïʇʨʝʟʝʥʪʘʮʠʠ ʦʪʚʝʪʦʚ ʥʘ RFI/RFP ʫʯʘʩʪʥʠʢʘʤʠ ʪʝʥʜʝʨʘ

ïɺʳʙʦʨ ʇʦʩʪʘʚʱʠʢʘ (ʢʦʨʦʪʢʦʛʦ ʣʠʩʪʘ ʇʦʩʪʘʚʱʠʢʦʚ)

ïɿʘʢʣʶʯʝʥʠʝ ʢʦʥʪʨʘʢʪʘ (ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʇʦʩʪʘʚʱʠʢʘ)

Å ʂʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʇʦʩʪʘʚʱʠʢʘ:
ïʕʢʩʧʝʨʪʠʟʘ ʢʦʤʘʥʜʳ

ïʊʝʭʥʠʯʝʩʢʘʷ ʩʪʦʨʦʥʘ ʧʨʝʜʣʦʞʝʥʠʷ

ïʉʪʦʠʤʦʩʪʴ

Å ʇʨʠʣʦʞʝʥʠʷ:
ïʊʨʝʙʦʚʘʥʠʷ ʠ ʚʦʧʨʦʩʳ ʢ ʫʯʘʩʪʥʠʢʘʤ ʪʝʥʜʝʨʘ (ʦ ʩʘʤʦʡ ʢʦʤʧʘʥʠʠ)

ïʊʨʝʙʦʚʘʥʠʷ (ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠʣʠ ʩʠʩʪʝʤʥʳʝ)
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ʇʦʩʪʘʚʱʠʢ - ʇʣʘʥʠʨʦʚʘʥʠʝ

Åɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʦʪ ɿʘʢʘʟʯʠʢʘ ʪʨʝʙʦʚʘʥʠʡ

Åɺʦʧʨʦʩʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ɿʘʢʘʟʯʠʢʫ

Åʆʮʝʥʢʘ ʪʨʝʙʦʚʘʥʠʡ ɿʘʢʘʟʯʠʢʘ

Åʇʦʜʛʦʪʦʚʢʘ ʇʨʝʜʣʦʞʝʥʠʷ

ɺʘʰʠ ʚʦʧʨʦʩʳ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʛʫʪ ʧʦʧʘʩʪʴ ʢ ʚʘʰʠʤ 

ʢʦʥʢʫʨʝʥʪʘʤ! ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʚʳ ʤʦʞʝʪʝ:

ïʧʦʣʥʦʩʪʴʶ ʧʨʦʠʛʥʦʨʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʫ;

ïʩʜʝʣʘʪʴ ʢʘʢʦʝ-ʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ (ʜʦʧʫʱʝʥʠʝ), ʧʦʟʚʦʣʷʶʱʝʝ 

ʫʩʪʨʘʥʠʪʴ ʧʨʦʙʣʝʤʫ, ʠ, ʟʘʬʠʢʩʠʨʦʚʘʚ ʝʛʦ ʜʦʢʫʤʝʥʪʘʣʴʥʦ, ʜʚʠʛʘʪʴʩʷ 

ʜʘʣʴʰʝ;

ïʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ, ʯʪʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʩʣʝʜʩʪʚʠʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʜʘʪʴ ʚʦʧʨʦʩ ɿʘʢʘʟʯʠʢʫ.
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ʇʦʩʪʘʚʱʠʢ - ʇʣʘʥʠʨʦʚʘʥʠʝ

Åʅʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ ʚʩʝ ʪʝʥʜʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʚʢʣʶʯʘʷ ʚʩʝ, ʚʦʧʨʦʩʳ ʢʦʪʦʨʳʝ ʙʳʣʠ ʥʝ ʟʘʜʘʥʳ, 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʜʝʣʘʥʳ, ʠ ʪ.ʧ.

Åɹʦʣʴʰʦʡ ʩʨʦʢ ʤʝʞʜʫ ʧʨʦʚʝʜʝʥʠʝʤ ʪʝʥʜʝʨʘ ʠ 

ʟʘʢʣʶʯʝʥʠʝʤ ʢʦʥʪʨʘʢʪʘ

Åʈʘʟʥʳʝ ʢʦʤʘʥʜʳ ʥʘ ʪʝʥʜʝʨʝ ʠ ʥʘ ʨʝʘʣʴʥʦʤ ʧʨʦʝʢʪʝ 

Åʉʫʙʧʦʜʨʷʜʯʠʢʠ 

Åʇʦʩʣʝ ʟʘʢʣʶʯʝʥʠʝ ʢʦʥʪʨʘʢʪʘ: 

ïʋʪʦʯʥʝʥʠʝ ʚʦʧʨʦʩʦʚ ʠ ʧʨʦʙʣʝʤʥʳʭ ʪʨʝʙʦʚʘʥʠʡ

ïʇʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʜʝʪʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ

ïʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʬʘʟʘʤ
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ʇʦʩʪʘʚʱʠʢ ïʢʦʥʪʨʦʣʴ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ

Åɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʠʩʭʦʜʥʳʭ ʪʨʝʙʦʚʘʥʠʡ

Åʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʨʝʰʝʥʠʷ

Åʇʦʩʣʝ ʟʘʢʣʶʯʝʥʠʷ ʢʦʥʪʨʘʢʪʘ:

ïʂʦʥʪʨʦʣʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʝʢʪʘ

ïʂʦʥʪʨʦʣʴ ʩʫʙʧʦʜʨʷʜʯʠʢʦʚ 
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ʇʦʩʪʘʚʱʠʢ ïʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʡ

Åʀʩʪʦʯʥʠʢʠ ʠʟʤʝʥʝʥʠʡ:
ïʟʘʢʘʟʯʠʢ;

ïʧʦʩʪʘʚʱʠʢʠ (ʩʫʙʧʦʜʨʷʜʯʠʢʠ);

ïʚʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ.

Åʆʙʲʝʢʪʳ ʢʦʥʪʨʦʣʷ ʠʟʤʝʥʝʥʠʡ:
ïʚʭʦʜʷʱʠʝ ʪʨʝʙʦʚʘʥʠʷ;

ïʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʩʫʙʧʦʜʨʷʜʯʠʢʦʚ 
(ʠʩʭʦʜʷʱʠʝ ʪʨʝʙʦʚʘʥʠʷ);

ïʜʦʧʫʱʝʥʠʷ, ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, 
ʩʜʝʣʘʥʥʳʝ ʢʦʤʘʥʜʦʡ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʡ 
ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʝʜʣʦʞʝʥʠʝ.
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ʇʨʦʜʫʢʪʦʚʘʷ ʢʦʤʧʘʥʠʷ 

Åɿʘʢʘʟʯʠʢ ʠ ʇʦʩʪʘʚʱʠʢ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

(ʭʘʨʘʢʪʝʨʥʦ ʪʘʢ ʞʝ ʜʣʷ In-House ʨʘʟʨʘʙʦʪʢʠ)

Åʅʝʩʢʦʣʴʢʦ ʤʦʜʠʬʠʢʘʮʠʡ ʧʨʦʜʫʢʪʘ

ïʃʦʢʘʣʠʟʘʮʠʠ

ïʇʦ ʧʦʣʥʦʪʝ ʬʫʥʢʮʠʦʥʘʣʘ

Åʅʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ 
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ʅʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʠ 

ʤʦʜʠʬʠʢʘʮʠʡ ʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ

Åɹʘʟʦʚʳʡ ʥʘʙʦʨ 

ʪʨʝʙʦʚʘʥʠʡ

Åʊʨʝʙʦʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʚʝʨʩʠʠ

Åʊʨʝʙʦʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʤʦʜʠʬʠʢʘʮʠʠ 
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ɿʘʢʣʶʯʝʥʠʝ

Åʇʣʘʥʠʨʦʚʘʥʠʝ
ïʉʪʨʫʢʪʫʨʘ ʪʨʝʙʦʚʘʥʠʡ ʧʦʤʦʛʘʝʪ ʧʦʣʫʯʠʪʴ ʧʣʘʥ 
ʨʘʙʦʪ 

Åʂʦʥʪʨʦʣʴ ʟʘ ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ
ïʅʘʧʦʣʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ

ïʉʪʘʪʫʩʳ ʠ ʘʪʨʠʙʫʪʳ ʪʨʝʙʦʚʘʥʠʡ

ïʅʘʣʠʯʠʝ ʩʚʷʟʝʡ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ

Åʀʟʤʝʥʝʥʠʷ
ïʉʚʷʟʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʘʥʘʣʠʟʝ ʚʣʠʷʥʠʷ 
ʠʟʤʝʥʝʥʠʡ

ïʇʨʦʮʝʜʫʨʳ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʜʠʥʘʢʦʚʳ ʥʘ 
ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʘ
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ʋʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʥʳʭ 

ʤʝʪʦʜʦʣʦʛʠʷʭ

ʏʪʦ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʚʘʤ CMM:

ʭʦʨʦʰʝʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ

ʀʚʘʨ ʗʢʦʙʩʦʥ, ʫʯʝʥʳʡ, 1939é
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CMM/CMMI - ʋʨʦʚʥʠ

ɷ 

əɖɔɈ

ɓɥ

ȳɆɍɈɆɓɎɋ 

əɖɔɈɓɥ

ȰɑɤɝɋɈɡɋ ɔɇɑɆɗɘɎ ɕɖɔɜɋɗɗɆ

1 ȳɆɝɆɑɢɓɡɏȫɗɑɎ ɔɖɉɆɓɎɍɆɜɎɥ ɓɆɛɔɊɎɘɗɥ ɓɆ ɣɘɔɒ əɖɔɈɓɋ, ɘɔ ɐɑɤɝɋɈɡɛ ɔɇɑɆɗɘɋɏ 

ɕɖɔɜɋɗɗɔɈ Ɋɑɥ ɓɋɋ ɓɋ ɕɖɋɊəɗɒɔɘɖɋɓɔ

2 ȵɔɈɘɔɖɥɤɟɎɏɗɥȹɕɖɆɈɑɋɓɎɋ ɕɖɔɉɖɆɒɒɓɡɒɎ ɐɔɓɚɎɉəɖɆɜɎɥɒɎ.ȴɇɋɗɕɋɝɋɓɎɋ ɐɆɝɋɗɘɈɆ 

ɕɖɔɉɖɆɒɒɓɡɛ ɕɖɔɊəɐɘɔɈ.ȹɕɖɆɈɑɋɓɎɋ ɐɔɓɘɖɆɐɘɆɒɎ 

ɕɔɊɖɥɊɝɎɐɔɈ.Ȱɔɓɘɖɔɑɢ ɍɆ ɛɔɊɔɒ ɕɖɔɋɐɘɔɈ.ȵɑɆɓɎɖɔɈɆɓɎɋ 

ɕɖɔɉɖɆɒɒɓɡɛ ɕɖɔɋɐɘɔɈ.ȹɕɖɆɈɑɋɓɎɋ ɘɖɋɇɔɈɆɓɎɥɒɎ

3 ȴɕɖɋɊɋɑɋɓɓɡɏɃɐɗɕɋɖɘɓɡɋ ɔɜɋɓɐɎ.ȰɔɔɖɊɎɓɆɜɎɥ ɈɍɆɎɒɔɊɋɏɗɘɈɎɏ ɕɖɔɋɐɘɓɡɛ 

ɉɖəɕɕ.ȮɓɌɋɓɋɖɎɥ ɕɖɔɉɖɆɒɒɓɔɉɔ ɕɖɔɊəɐɘɆ.Ȱɔɒɕɑɋɐɗɓɡɏ ɒɋɓɋɊɌɒɋɓɘ 

ȵȴ.ȵɖɔɉɖɆɒɒɆ ɔɇəɝɋɓɎɥ ɕɋɖɗɔɓɆɑɆ.ȴɕɖɋɊɋɑɋɓɎɋ ɔɖɉɆɓɎɍɆɜɎɔɓɓɔɉɔ 

ɕɖɔɜɋɗɗɆ.ȴɇɑɆɗɘɢ ɊɋɏɗɘɈɎɥ ɔɖɉɆɓɎɍɆɜɎɔɓɓɔɉɔ ɕɖɔɜɋɗɗɆ

4 ȹɕɖɆɈɑɥɋɒɡɏȲɋɓɋɊɌɒɋɓɘ ɐɆɝɋɗɘɈɆ ȵȴ.ȹɕɖɆɈɑɋɓɎɋ ɕɖɔɜɋɗɗɔɒ ɓɆ ɔɗɓɔɈɋ 

ɐɔɑɎɝɋɗɘɈɋɓɓɡɛ ɒɋɘɔɊɔɈ

5 ȴɕɘɎɒɎɍɎɖəɋɒɡɏȹɕɖɆɈɑɋɓɎɋ ɎɍɒɋɓɋɓɎɋɒ ɕɖɔɜɋɗɗɆ.ȹɕɖɆɈɑɋɓɎɋ ɘɋɛɓɔɑɔɉɎɝɋɗɐɎɒɎ 

ɎɍɒɋɓɋɓɎɥɒɎ.ȵɖɋɊɔɘɈɖɆɟɋɓɎɋ ɊɋɚɋɐɘɔɈ
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CMM/CMMI

Åʄʝʪʨʠʢʠ

ïʉʪʘʪʫʩ ʜʣʷ ʢʘʞʜʦʛʦ ʪʨʝʙʦʚʘʥʠʷ

ïʀʟʤʝʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ïʂʦʣʠʯʝʩʪʚʦ ʠʟʤʝʥʝʥʠʡ ʩʜʝʣʘʥʥʳʭ ʤʝʞʜʫ 

ʚʝʨʩʠʷʤʠ (ʤʝʪʢʘʤʠ)

Åʇʨʦʮʝʜʫʨʳ

ïʇʨʦʮʝʩʩʳ ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ

ïʆʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ

ïʉʦʛʣʘʩʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ

ïʂʦʥʪʨʦʣʴ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ
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ISO 9000:2000

ʇʦʩʪʦ̫ʥʥʦʝ ʫʣʫʯh ʝʥʠʝ ʩʠʩʪʝʤr  

ʫʧʨʘʚʣʝʥʠ̫ ʢʘʯʝʩʪʚʦʤ

ʋʧʨʘʚʣʝʥʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪɹ 

ʋʧʨʘʚʣʝʥʠʝ 

ʨʝʩʫʨʩʘʤʠ 

ʋʣʫʯh ʝʥʠʝ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʜʫʢʪʘ

ɿʘʠʥʪʝʨʝʩʦʚʘʥʥr ʝ 

ʩʪʦʨʦʥr

ʊʨʝʙʦʚʘʥʠ̫

ɿʘʠʥʪʝʨʝʩʦʚʘʥʥr ʝ 

ʩʪʦʨʦʥr

ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ

ɺʭʦʜ

ʇʨʦʜʫʢʪ

ɺr ʭʦʜ
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CMM/CMMIʠ ISO 9000

ʅʠ CMM/CMMI ʥʠ ISO 9000 ʥʝ 

ʦʧʨʝʜʝʣʷʝʪ ʪʦ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. ʆʥʠ ʦʙʷʟʳʚʘʶʪ ʚʘʰʫ 

ʦʨʛʘʥʠʟʘʮʠʶ ʦʧʨʝʜʝʣʠʪʴ, ʚʥʝʜʨʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʠ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦ ʝʛʦ 

ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ. 
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ɺʦʜʦʧʘʜʥʘʷʤʦʜʝʣʴ

ʊʨʝʙʦʚʘʥʠ̫

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ

ʂʦʜʠʨʦʚʘʥʠʝ ʠ 

ʤʦʜʫʣɹʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ

ʀʥʪʝʛʨʘʮʠ̫ ʠ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ

ʌʫʥʢʮʠʦʥʘʣɹʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ

ɺʥʝʜʨʝʥʠʝ ʠ 

ʢɻʩʧʣʫʘʪʘʮʠ̫
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ʉʧʠʨʘʣʴʥʘʷʤʦʜʝʣʴ
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RUP ïʠʪʝʨʘʪʠʚʥʘʷʤʦʜʝʣʴ
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ʊʨʝʙʦʚʘʥʠʷ ʚ RUP
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SRS ʚ RUP
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ɻʠʙʢʠʝ (agile) ʤʝʪʦʜʦʣʦʛʠʠ

ÅeXtreme Programming 

ÅScrum

ÅDSDM

ÅCrystal 

Åé

Nokia 888 ʛʠʙʢʠʡʪʝʣʝʬʦʥ ʙʫʜʫʱʝʛʦ 


