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ʇʈɽɼʉʊɸɺʃʖʉʔ

ʂʦʧʪʝʣʦʚɸʥʜʨʝʡʂʦʥʩʪʘʥʪʠʥʦʚʠʯ

Åɺʠʮʝ-ʧʨʝʟʠʜʝʥʪABPMP Russia

Åɼʠʨʝʢʪʦʨʜʝʧʘʨʪʘʤʝʥʪʘʩʪʘʥʜʘʨʪʠʟʘʮʠʠʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚʋʥʠʚʝʨʩʠʪʝʪʘʉʠʥʝʨʛʠʷ

Åɿʘʚʝʜʫʶʱʠʡʢʘʬʝʜʨʦʡʦʧʪʠʤʠʟʘʮʠʠʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚʋʥʠʚʝʨʩʠʪʝʪʘʉʠʥʝʨʛʠʷ

Åʈʫʢʦʚʦʜʠʪʝʣʴʮʝʥʪʨʘʵʢʦʥʦʤʠʯʝʩʢʠʭʠʩʩʣʝʜʦʚʘʥʠʡʋʥʠʚʝʨʩʠʪʝʪʘʉʠʥʝʨʛʠʷ

Åɹʠʟʥʝʩ-ʪʨʝʥʝʨʚʝʜʫʱʠʭʨʦʩʩʠʡʩʢʠʭʙʠʟʥʝʩ-ʰʢʦʣ

Åʇʨʘʢʪʠʢʫʶʱʠʡʢʦʥʩʫʣʴʪʘʥʪʚʦʙʣʘʩʪʠʫʧʨʘʚʣʝʥʠʷʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ



˨˻ˣ̍̉ˢ ˭˻˶˻́ˢ



˨˻ˣ̍̉ˢ ˴˾ˮ˽́˻ˤˢ˶̑́



ɼʆɹʓʏɸ ʄʆɼɽʃɽʁ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ

ʅʘʩʪʫʧʠʣʘ

ʜʘʪʘ ʥʘʯʘʣʘ
ʛʦʜʦʚʦʛʦ

ʧʣʘʥʠʨʦʚʘʥʠʷ

(ʠʶʣʴ ʤʝʩʷʮ)

ʆʧʨʝʜʝʣʝʥʠʷ/

ʢʦʨʨʝʢʪʠʨʦʚʢʘ
ʦʙʲʝʢʪʦʚ, ʩʨʦʢʦʚ
ʠ ʧʝʨʝʯʥʷ ʨʘʙʦʪ

ʧʦ ʂʈ

ɿʘʢʘʟ ʊʆʈʆ

ʥʘ ʂʈ ʉʉ ʥʝ
ʩʬʦʨʤʠʨʦʚʘʥ.
ʊʨʝʙʫʝʪʩʷ

ʩʦʟʜʘʪʴ ʆɿʄ

ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʫʞʥʦ ʝʱʝ ʜʦʙʘʚʠʪʴ

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ
ʟʘʢʘʟʘ ʊʆʈʆ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ

ʪʝʭ. ʩʧʝʮʠʘʣʠʩʪʦʤ.

ʌʦʨʤʠʨʦʚʘʥʠʝ
ʨʝʝʩʪʨʘ ʟʘʢʘʟʦʚ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

ɿʘʢʘʟ ʊʆʈʆ

ʥʘ ʂʈ ʉʉ ʥʝ
ʩʬʦʨʤʠʨʦʚʘʥ.
ʊʨʝʙʫʝʪʩʷ

ʩʦʟʜʘʪʴ ʆɿʈʋ

ɿʘʷʚʢʘ ʥʘ ʂʈ ʉʉ
ʦʪ ʉʇ ʥʘ ʛʦʜ

ɺʠʟʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥʦ

ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ: ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ
ʧʨʦʛʨʘʤʤʥʦ - "ʚʳʜʘʯʘ ʨʘʟʨʝʰʝʥʠʷ", ʚ ʵʪʦʤ

ʩʣʫʯʘʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʝʪʢʘ ʧʦ
ʧʝʯʘʪʠ ʦʪʯʝʪʦʚ ʠ ʝʛʦ ʧʦʜʧʠʩʘʥʠʷ,

ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʩʪʦ ʚʥʦʩʠʪ ʠʥʬʦʨʤʘʮʠʶ

ʦ ʚʳʜʘʯʝ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʠʩʧʦʣʥʝʥʠʷ
ʜʘʥʥʦʛʦ ʟʘʢʘʟʘ

ɿʘʷʚʢʘ ʥʘ ʂʈ ʉʉ
ʦʪ ʉʇ ʥʘ ʛʦʜ
ʩʬʦʨʤʠʨʦʚʘʥʘ

ɺʠʟʠʨʦʚʘʥʠʝ

ʟʘʷʚʢʠ ʥʘ ʂʈ ʉʉ
ʦʪ ʉʇ ʥʘ ʛʦʜ
ʫ ʨʫʢʦʚ. 

ɿʘʷʚʢʠ ʥʘ ʂʈ ʉʉ
ʦʪ ʉʇ ʥʘ ʛʦʜ

ʩʦʛʣʘʩʦʚʘʥ. ʩ ʨʫʢ.

ɿʘʢʘʟ ʊʆʈʆ ʥʘ

ʂʈ ʉʉ ʩʪʦʨʦʥ.
ʦʨʛʘʥʠʟʘʮʠʝʡ

ʥʘ ʛʦʜ ʩʬʦʨʤʠʨʦʚʘʥ

ɿʘʷʚʢʠ ʥʘ ʂʈ ʉʉ
ʦʪ ʉʇ ʥʘ ʛʦʜ ʥʝ
ʩʦʛʣʘʩʦʚʘʥ. ʩ ʨʫʢ.

ɿʘʢʘʟ ʊʆʈʆ

ʥʘ ʂʈ ʉʉ ʩʪʦʨ.
ʦʨʛʘʥʠʟʘʮʠʝʡ
ʩʦʭʨʘʥʝʥ

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ

ʬʦʨʤʠʨʦʚʘʥʠʝ
ʟʘʷʚʢʠ ʥʘ ʟʘʢʫʧʢʫ
ʠʟ ʟʘʢʘʟʘ ʊʆʈʆ

ɿʘʷʚʢʘ ʥʘ
ʟʘʢʫʧʢʫ ʤʘʪ.

ʜʣʷ ʨʝʤʦʥʪʘ
ʩʬʦʨʤʠʨʦʚʘʥʘ
ʘʚʪʦʤʘʪ. ʠʟ

ʟʘʢʘʟʘ ʊʆʈʆ

ʉʧʠʩʦʢ ʨʘʙʦʪ
ʚʳʧʦʣ. ʋʀʊʆ
"ʉʝʨʚʠʩ"

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʦʧʨʝʜʝʣ. ʦʙʲʝʢʪʦʚ

ʂʈ ʧʦ ʉʉ ʧʦ ʩʦʦʪ. ʥʘʧʨ.

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦ ʉʉ: ɸʉʂ, ʎʉʂ, ʉʇ, ʄʋʉʠʄʉʉ, ʕʇʋ, ʉɺʠʂɺ

ʈʦʣʴ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʟʥʘʥʠʝʤ ʧʦ ʩʦʦʪʚʝʪʩʚʫʶʱʝʤʫ
ʥʘʧʨʘʚʣʝʥʠʶ, ʠʟʥʘʯʘʣʴʥʦ ʩʧʝʮʠʘʣʠʩʪʳ ʢʘʞʜʦʛʦ

ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʩʚʦʠ ʟʘʧʨʦʩʳ

ɿʘʢʘʟ ʊʆʈʆ ʥʘ

ʂʈ ʉʉ ʋʀʊʆ
"ʉʝʨʚʠʩ" ʥʘ ʛʦʜ
ʩʬʦʨʤʠʨʦʚʘʥ

ʉʧʠʩʦʢ ʨʘʙʦʪ
ʚʳʧʦʣ. ʋʀʊʆ
"ʉʝʨʚʠʩ"

ɿʘʢʘʟ ʊʆʈʆ

ʥʘ ʂʈ ʉʉ ʋʀʊʆ
"ʉʝʨʚʠʩ"
ʩʦʭʨʘʥʝʥ

ʂʈ ʉʉ ʙʫʜʝʪ

ʚʳʧʦʣʥʷʪʴʩʷ
ʩʪʦʨʦʥʥʝʡ
ʦʨʛʘʥʠʟʘʮʠʝʡ

ʅʘ ʢʘʞʜʳʡ ʢʚʘʨʪʘʣ
ʩʦʟʜʘʝʪʩʷ ʦʪʜʝʣʴʥʳʭ

ʟʘʢʘʟ ʊʆʈʆ

ʄɺɿ

PM

ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ
ʧʨʦʛʨʘʤʤʘ

MS Excel

IW31 -
ʉʦʟʜʘʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

ʉʇʇ-ʵʣʝʤʝʥʪʳ
 ʇʨʦʚʝʨʢʘ ʠ

ʟʘʧʦʣʥʝʥʠʷ
ʵʢʦʥʦʤʠʯ. ʩʦʩʪʘʚʣ.
ʟʘʢʘʟʦʚ ʊʆʈʆ ʥʘ ʂʈ

ʥʘ ʛʦʜ
ʕʢʦʥʦʤʠʯ.

ʩʦʩʪʘʚʣ.
ʟʘʢʘʟʘ ʊʆʈʆ
ʩʬʦʨʤʠʨʦʚʘʥʘ

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ

ʩʦʟʜʘʥʠʝ ʟʘʷʚʢʠ
ʥʘ ʟʘʢʫʧʢʫ
ʫʩʣʫʛ

ɿʘʷʚʢʠ ʥʘ

ʟʘʢʫʧʢʫ ʫʩʣʫʛ/ʤʘʪʨ.
ʩʦʟʜʘʥʳ ʘʚʪʦʤ.
ʠʟ ʟʘʢʘʟʘ ʊʆʈʆ

ɿʘʷʚʢʘ ʥʘ
ʟʘʢʫʧʢʫ
ʫʩʣʫʛ

ɿʘʤʝʯʘʥʠʷ
ʨʫʢʦʚʦʜʩʪʘ

ʉʇ

ʇʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ,
ʩʨʦʢʦʚ ʠ ʨʘʙʦʪ
ʧʦ ʂʈ ʦʧʨʝʜʝʣʝʥʳ

ʀʥʬʦʨʤʘʮʠʷ ʧʦ
ʨʝʟʫʣʴʪʘʪʘʤ

ʧʨʦʚʝʜ. ʨʝʤʦʥʪʦʚ

ʇʣʘʥ ʛʨʘʬʠʢ
ʧʦʚʝʨʦʢ

ɾʫʨʥʘʣʳ
ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ
(ʨʝʟʫʣʴʪʘʪ ʊʆ)

ʅʦʨʤʳ
ʀʥʩʪʨʫʢʮʠʠ
ʈʝʛʣʘʤʝʥʪʳ

ʇʨʦʝʢʪʥʦ-

ʩʤʝʪʥʘʷ
ʜʦʢʫʤʝʥʪʘʮʠʷ
ʟʘ ʧʨʦʰ. ʧʝʨʠʦʜ

ʠʣʠ ʧʦ ʘʥʘʣ. ʂʈ

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ
ʜʘʥʥʳʝ ʧʦ

ʂʈ

ʆʧʨʝʜʝʣʝʥʠʝ
ʠʩʧʦʣʥʠʪʝʣʷ
ʨʘʙʦʪ 

ʇʨʘʡʩ- ʣʠʩʪʳ
ʩʪʦʨʦʥʥʝʡ
ʦʨʛʘʥʠʟʘʮʠʠ

ʉʦʟʜʘʥʠʝ/

ʢʦʨʨʝʢ ʟʘʢʘʟʦʚ
ʊʆʈʆ ʥʘ ʂʈ ʩʪʦʨʦʥ.

ʦʨʛʘʥʠʟ. ʥʘ

ʛʦʜ (ʥʘ ʢʘʞ. ʢʚʘʨʪʘʣ)

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ
ʜʘʥʥʳʝ ʧʦ
ʂʈ

ʉʦʭʨʘʥʝʥʠʝ

ʟʘʢʘʟʘ ʊʆʈʆ ʥʘ
ʂʈ ʙʝʟ

ʜʝʙʣʦʢʠʨʦʚʘʥʠʷ
PM

IW31 -
ʉʦʟʜʘʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

PM
IW32 -

ʀʟʤʝʥʝʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

PM

IW32 -
ʀʟʤʝʥʝʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

ɿʘʢʘʟ ʊʆʈʆ
ʥʘ ʂʈ ɺʊ
ʥʘ ʢʚʘʨʪʘʣ

IW32 -
ʀʟʤʝʥʝʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

ʉʦʟʜʘʥʠʝ/

ʢʦʨʨʝʢ ʟʘʢʘʟʦʚ
ʊʆʈʆ ʥʘ ʂʈ ʥʝ ʩʪʦʨ.
ʦʨʛʘʥ. ʥʘ ʛʦʜ

(ʥʘ ʢʘʞ. ʢʚʘʨʪʘʣ)PM
IW31 -
ʉʦʟʜʘʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

IW32 -
ʀʟʤʝʥʝʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

ʉʦʭʨʘʥʝʥʠʝ

ʟʘʢʘʟʘ ʊʆʈʆ ʥʘ
ʂʈ ʙʝʟ

ʜʝʙʣʦʢʠʨʦʚʘʥʠʷ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʦʚ
ʊʆʈʆ ʧʦ ʂʈ ɺʊ

PM
IW31 -
ʉʦʟʜʘʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

IW32 -
ʀʟʤʝʥʝʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

ʆʧʝʨʘʮʠʠ ʢʘʞʜʦʛʦ

ʟʘʢʘʟʘ ʊʆʈʆ ʨʘʟʜʝʣʷʶʪʩʷ ʚ ʢʘʞʜʦʤ
ʢʚʘʨʪʘʣʝ ʥʘ 3 ʤʝʩʷʮʘ

, ʝʩʣʠ ʨʘʙʦʪʳ ʜʣʠʪʝʣʴʥʳʝ, ʪʦ ʦʥʠ ʜʦʣʞʥʳ

ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʧʦʤʝʩʷʯʥʦ

ʈʘʙʦʯʠʝ
ʤʝʩʪʘ

ʌʦʨʤʠʨʦʚʘʥʠʝ

ʇʨʦʝʢʪʘ
ʇʣʘʥʘ  ʬʠʥ. ʨʘʙʦʪ

ʧʦ ʂʈ CC

ɿʘʧʨʦʩ ʥʘ

ʬʦʨʤʠʨʦʚ.
ʟʘʢʘʟʦʚ

ʊʆʈʆ ʧʦ ʂʈ ɺʊ

ɿʘʧʨʦʩ ʥʘ
ʢʦʨʨʝʢ. ʟʘʢʘʟʦʚ
ʊʆʈʆ ʧʦ ʂʈ ɺʊ

ʂʨʝʜʠʪʦʨʳ

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʘʟʦʚ ʊʆʈʆ  ʥʘ ʂʈ ʉʉ (ʢʘʢ ʜʦʣʞʥʦ ʙʳʪʴ)

ʇʦʣʫʯʝʥ

ʧʨʠʢʘʟ ʦ
ʥʘʯʘʣʝ ʛʦʜ.
ʧʣʘʥʠʨʦʚʘʥʠʷ

ɿʘʧʨʦʩ ʥʘ

ʬʦʨ. ʟʘʢʘʟʦʚ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ
ʧʝʨʝʜʘʥ ʚ ʉʇ

ɿʘʧʨʦʩ ʥʘ

ʢʦʨʨʝʢ. ʟʘʢʘʟʦʚ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ
ʧʝʨʝʜʘʥ ʚ ʉʇ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʚʳʙʦʨ ʠʩʧʦʣʥʠʪʝʣʷ

ʂʈ ʧʦ ʉʉ

ʇʝʨʝʯʝʥʴ

ʦʙʲʝʢʪʦʚ, ʩʨʦʢʦʚ
ʠ ʨʘʙʦʪ ʧʦ ʂʈ ʉʉ
ʩʦʦʪ. ʥʘʧʨʘʚʣ.

ʇʝʨʝʯʝʥʴ

ʦʙʲʝʢʪʦʚ, ʩʨʦʢʦʚ
ʠ ʨʘʙʦʪ ʧʦ ʂʈ ʉʉ
ʩʦʦʪ. ʥʘʧʨʘʚʣ.

ʇʝʨʝʯʝʥʴ

ʦʙʲʝʢʪʦʚ, ʩʨʦʢʦʚ
ʠ ʨʘʙʦʪ ʧʦ ʂʈ ʉʉ
ʩʦʦʪ. ʥʘʧʨʘʚʣ.

ʃʠʤʠʪʳ ʥʘ
ʂʈ ʉʉ ʥʘ ʛʦʜ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ

ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʘ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

ʇʝʨʝʯʝʥʴ

ʦʙʲʝʢʪʦʚ, ʩʨʦʢʦʚ
ʠ ʨʘʙʦʪ ʧʦ ʂʈ ʉʉ
ʩʦʦʪ. ʥʘʧʨʘʚʣ.

ʂʈ ʉʉ ʙʫʜʝʪ
ʚʳʧʦʣʥʷʪʴʩʷ
ʋʀʊʆ "ʉʝʨʚʠʩ"

ʂʈ ʉʉ ʙʫʜʝʪ
ʚʳʧʦʣʥʷʪʴʩʷ

ʈʉʋ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʘ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ʃʠʤʠʪʳ ʥʘ
ʂʈ ʉʉ ʥʘ ʛʦʜ

ʂʈ ʉʉ ʙʫʜʝʪ
ʚʳʧʦʣʥʷʪʴʩʷ
ʩʦʙʩʪʚ. ʩʠʣʘʤʠ

ʉʦʟʜʘʥʠʝ/

ʢʦʨʨʝʢ ʟʘʢʘʟʦʚ
ʊʆʈʆ ʥʘ ʂʈ ʥʝ ʩʪʦʨ.
ʦʨʛʘʥ. ʥʘ ʛʦʜ

(ʥʘ ʢʘʞ. ʢʚʘʨʪʘʣ)

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʘ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

ʇʝʨʝʯʝʥʴ

ʦʙʲʝʢʪʦʚ, ʩʨʦʢʦʚ
ʠ ʨʘʙʦʪ ʧʦ ʂʈ ʉʉ
ʩʦʦʪ. ʥʘʧʨʘʚʣ.

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ
ʜʘʥʥʳʝ ʧʦ
ʂʈ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ʈʘʙʦʯʠʝ
ʤʝʩʪʘ

ʃʠʤʠʪʳ ʥʘ
ʂʈ ʉʉ ʥʘ ʛʦʜ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

PM
IW31 -
ʉʦʟʜʘʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

IW32 -
ʀʟʤʝʥʝʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

ɿʘʢʘʟ ʊʆʈʆ ʥʘ

ʂʈ ʉʉ ʈʉʋ
ʥʘ ʛʦʜ

ʩʬʦʨʤʠʨʦʚʘʥ

ɿʘʢʘʟ ʊʆʈʆ ʥʘ

ʂʈ ʉʉ ʩʦʙʩʪ.
ʩʠʣʘʤʠ ʥʘ ʛʦʜ
ʩʬʦʨʤʠʨʦʚʘʥ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʘ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

ɿʘʢʘʟ ʊʆʈʆ
ʥʘ ʂʈ ʉʉ ʈʉʋ
ʩʦʭʨʘʥʝʥ

ʊʨʝʙʫʝʪʩʷ
ʟʘʢʫʧʠʪʴ ʤʘʪʝʨʠʘʣʳ

ʜʣʷ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ʉʦʭʨʘʥʝʥʠʝ

ʟʘʢʘʟʘ ʊʆʈʆ ʥʘ
ʂʈ ʙʝʟ

ʜʝʙʣʦʢʠʨʦʚʘʥʠʷ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʦʚ
ʊʆʈʆ ʧʦ ʂʈ ɺʊ

PM
IW31 -
ʉʦʟʜʘʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

IW32 -
ʀʟʤʝʥʝʥʠʝ
ʟʘʢʘʟʘ ʊʆʈʆ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ɿʘʢʘʟ ʊʆʈʆ
ʥʘ ʂʈ ʉʉ ʩʦʙʩʪ.
ʩʠʣʘʤʠ ʩʦʭʨʘʥʝʥ

ʊʨʝʙʫʝʪʩʷ
ʟʘʢʫʧʠʪʴ ʤʘʪʝʨʠʘʣʳ

ʜʣʷ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

PM

MM

ɿʘʷʚʢʘ
ʥʘ ʟʘʢʫʧʢʫɿʘʢʘʟ

ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʵʢʦʥ. ʩʦʩʪʘʚ. ʟʘʢʘʟʦʚ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

ɿʘʢʘʟ
ʊʆʈʆ
ʥʘ ʂʈ ʉʉ

ZIW39

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʬʦʨ. ʩʚʦʜʥʳʭ

ʟʘʷʚʦʢ ʥʘ ʂʈ ʉʉ ʦʪ ʉʇ

ʈʝʝʩʪʨ ʟʘʢʘʟʦʚ
ʊʆʈʆ ʥʘ ʂʈ ʉʉɺʳʛʨʫʟʢʘ ʨʝʝʩʪʨʘ

ʟʘʢʘʟʦʚ ʊʆʈʆ ʧʦ
ʂʈ ʉʉ ʧʦ ʉʇ ʚ

ʬʘʡʣ ʠ ʝʛʦ ʧʝʯʘʪʴ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʬʦʨ. ʩʚʦʜʥʳʭ

ʟʘʷʚʦʢ ʥʘ ʂʈ ʉʉ ʦʪ ʉʇ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʬʦʨ. ʩʚʦʜʥʳʭ

ʟʘʷʚʦʢ ʥʘ ʂʈ ʉʉ ʦʪ ʉʇ

PM ZIW39

ʃʠʤʠʪʳ ʥʘ
ʂʈ ʉʉ ʥʘ ʛʦʜ

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʟʘʢʘʟ ʊʆʈʆ ʬʦʨʤʠʨʫʝʪʩʷ
ʩʦʪʨʫʜʥʠʢʘʤʠ ʇʕʆ, ʜʦʣʞʝʥ ʬʦʨʤʠʨʦʚʘʪʴʩʷ

ʪʝʭ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ

ʇʣʘʥʠʨʦʚʘʥʠʝ

ʧʨʠʦʙʨʝʪʝʥʠʷ
ʤʘʪʝʨʠʘʣʦʚ/ʫʩʣʫʛ
ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ

ʇʣʘʥʠʨʦʚʘʥʠʝ

ʧʨʠʦʙʨʝʪʝʥʠʷ
ʤʘʪʝʨʠʘʣʦʚ/ʫʩʣʫʛ
ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ

ʌʦʨʤʠʨʦʚʘʥʠʝ

ʇʨʦʝʢʪʘ
ʇʣʘʥʘ  ʬʠʥ. ʨʘʙʦʪ

ʧʦ ʂʈ CC

ɿʘʷʚʢʘ ʥʘ
ʟʘʢʫʧʢʫ ʤʘʪ.

ʜʣʷ ʨʝʤʦʥʪʘ
ʩʬʦʨʤʠʨʦʚʘʥʘ
ʘʚʪʦʤʘʪ. ʠʟ

ʟʘʢʘʟʘ ʊʆʈʆ

ɿʘʷʚʢʠ ʥʘ

ʟʘʢʫʧʢʫ ʫʩʣʫʛ/ʤʘʪʨ.
ʩʦʟʜʘʥʳ ʘʚʪʦʤ.
ʠʟ ʟʘʢʘʟʘ ʊʆʈʆ

ʇʣʘʥʠʨʦʚʘʥʠʝ

ʧʨʠʦʙʨʝʪʝʥʠʷ
ʤʘʪʝʨʠʘʣʦʚ/ʫʩʣʫʛ
ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ

ʇʣʘʥʠʨʦʚʘʥʠʝ

ʧʨʠʦʙʨʝʪʝʥʠʷ
ʤʘʪʝʨʠʘʣʦʚ/ʫʩʣʫʛ
ʜʣʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ

ʌʦʨʤʠʨʦʚʘʥʠʝ

ʠ ʧʝʨʝʜʘʯʘ
ʟʘʧʨʦʩʘ ʥʘ ʚʚʦʜ

ʆɿʄ

ɿʘʷʚʢʘ ʥʘ
ʩʦʟʜʘʥʠʝ ʆɿʄ
ʧʝʨʝʜʘʥʘ ʚ ʅʉʀ

ɿʘʷʚʢʘ ʥʘ
ʩʦʟʜʘʥʠʝ
ʆɿʄ

Outlook
Express

ʉʦʟʜʘʥʠʝ
ʆɿʄ

ʌʦʨʤʠʨʦʚʘʥʠʝ

ʠ ʧʝʨʝʜʘʯʘ
ʟʘʧʨʦʩʘ ʥʘ ʚʚʦʜ

ʆɿʈʋ

ɿʘʷʚʢʘ ʥʘ
ʩʦʟʜʘʥʠʝ
ʆɿʈʋ

ɿʘʷʚʢʘ ʥʘ
ʩʦʟʜʘʥʠʝ ʆɿʈʋ
ʧʝʨʝʜʘʥʘ ʚ ʅʉʀ

ʉʦʟʜʘʥʠʝ
ʥʦʚʳʭ ʟʘʧʠʩʝʡ
ʩʧʨʘʚʦʯʥʠʢʘ ʈ/ʋ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʘ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

Outlook
Express

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʘ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

ɿʘʢʘʟ ʊʆʈʆ

ʥʘ ʂʈ ʉʉ ʥʝ
ʩʬʦʨʤʠʨʦʚʘʥ.
ʊʨʝʙʫʝʪʩʷ

ʩʦʟʜʘʪʴ ʆɿʄ

ɿʘʢʘʟ ʊʆʈʆ

ʥʘ ʂʈ ʉʉ ʥʝ
ʩʬʦʨʤʠʨʦʚʘʥ.
ʊʨʝʙʫʝʪʩʷ

ʩʦʟʜʘʪʴ ʆɿʈʋ

ʌʦʨʤʠʨʦʚʘʥʠʝ

ʠ ʧʝʨʝʜʘʯʘ
ʟʘʧʨʦʩʘ ʥʘ ʚʚʦʜ

ʆɿʄ

ɿʘʷʚʢʘ ʥʘ
ʩʦʟʜʘʥʠʝ ʆɿʄ
ʧʝʨʝʜʘʥʘ ʚ ʅʉʀ

ɿʘʷʚʢʘ ʥʘ
ʩʦʟʜʘʥʠʝ
ʆɿʄ

Outlook
Express

ʉʦʟʜʘʥʠʝ
ʆɿʄ

ʌʦʨʤʠʨʦʚʘʥʠʝ

ʠ ʧʝʨʝʜʘʯʘ
ʟʘʧʨʦʩʘ ʥʘ ʚʚʦʜ

ʆɿʈʋ
ɿʘʷʚʢʘ ʥʘ
ʩʦʟʜʘʥʠʝ
ʆɿʈʋ

ɿʘʷʚʢʘ ʥʘ
ʩʦʟʜʘʥʠʝ ʆɿʈʋ
ʧʝʨʝʜʘʥʘ ʚ ʅʉʀ

ʉʦʟʜʘʥʠʝ
ʥʦʚʳʭ ʟʘʧʠʩʝʡ
ʩʧʨʘʚʦʯʥʠʢʘ ʈ/ʋ

ʆʪʚʝʪʩʚʝʥʥʳʡ ʟʘ
ʩʦʟʜʘʥʠʝ ʟʘʢʘʟʘ
ʊʆʈʆ ʧʦ ʂʈ ʉʉ

Outlook
Express

ʉʢʦʣʴʢʦ ʣʝʪ ʤʳ ʝʱʝ ʙʫʜʝʤ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʯʝʨʝʟ ʠʥʪʝʨʚʴʶ ʫʯʘʩʪʥʠʢʦʚ?

ʅʘ ʩʤʝʥʫ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʭʦʜʷʪ ʠʥʩʪʨʫʤʝʥʪʳ 

Process Mining



ʆʇʈɽɼɽʃɽʅʀɽ

ÅProcess mining(͙͍͔͘͡;͔͙͔ͤͨͪͦͼ͔͍ͫͫͦ, ͎ ͙ͯ͋ͤͤ͡·͚
͙͊ͤ͊ͨͪͦ͘͡ͼ͔͍ͫͫͦ) τͦ͋΅͔͔͍͙͔ͤ͊͊ͤͪ͘Ύ͒͊
͔͍͙ͣͭͦ͒ͦ ͨͦ ͒ͻ͍ͦ͒ͦ, ͨ ͔ͪ͒ͤ͊ͤ͊͘;͔ͤͤ·ͻ͒͡Ύ
͙͊ͤ͊͊͘͡ ͙ ͍͔ͯͫͦͪ΄͔͍͍͙ͤͫͭͦ͊ͤΎͨͪͦͼ͔͍͍ͫͫͦ 
͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ͙͔ͫͫͭͣ͊ͻ͙͙͙͋͡ ͔ͤͫ͘-
ͨͪͦͼ͔͍͍͙͙͙ͫͫͦͤ͊ͦͫͤͦ͊ͤͯ͘;͔͙ͤΎ͙͔ͫͫͭͣͤ·ͻ
͒͊ͤͤ·ͻͦ ͍·͔ͨͦͤͤͤ͡·ͻ͔ͦͨͪ͊ͼ͙Ύͻ͍ ͙ͫ ͔͔ͫͭͣ

Å˻ ͍ͫͤͦͤ͊Ύ͙͔͒Ύͫͦ ͙͍ͫͭͦͭ ͨͦ ͯ͡;͔͙͙͙͚ͤͤ͊ͤͦ͘ 
͔͙ͫͭͪͯͭͯͪ͟ ͨͦ ͍͔͔͙͙͒ͤͨͪͦͼ͔͙͍ͫͫ͊͗ͯͪͤ͊ͦ͘͡
ͫͦ͋·͙͚ͭ, ͫ ͍͔ͦ͒͊͊ͣ͘·ͻ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·͙ͣ
͙͔͙͍͍͔ͫͫͭͣ͊ͣͦͪͣΎͺͯͤ͟ͼ͙͙͍͙ͦͤͪͦ͊ͤΎ



ˮ˿́˻˾ˮ̒ ˿˻˭˨ˢ˹ˮ̒ twh/9{{ aLbLbD

˾͊͋ͦ;͊Ύ͎ͪͯͨͨ͊͋·͊ͫͦ͡ ͍͒͊ͤ͊͘ нллф 
͎͍ͦ͒ͯ ͍ͫ Ύ͙ͫ͘ ͔́ ͻ͙ͤ;͔͙͙͔ͫͣͦͣͭͭͦͣ͟͟
͙ͨͦ ͔͔ͤͭͭͯ͊͟͡͡͡Έ͙ͤͦͣͯ͊ͤ͊ͯ͘͡
͒͊ͤͤ·ͻ

ʉʦʩʪʘʚ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ

Å ʧʦʩʪʘʚʱʠʢʠ ʇʆ

Å ʢʦʥʩʘʣʪʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ

Å ʢʦʥʝʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ

Å ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ



PROCESS MINING

ÅProcess mining  -͍͙͙͍͔͙͔͍͙͔͊ͭͦͣ͊ͭͪͦ͊ͤͤͦͫͫ͒ͦ͊ͤͨͪͦ͘͡ͼ͔͍ͫͫͦ(͙͍͔͘͡;͔͙͔ͤ
͔͔͚ͣͦ͒ͨͪͦ͡ͼ͔͍͙ͫͫͦ͗ͯͪͤ͊͊ͫͦ͋͘͡·͙͚ͭ), ͨ ͍͔͍͔͍͙ͪͦͪ͊ͫͦͦͭͭͫͭ͟Ύ(͔ͭͦͫͭΈͦͤͭͪͦ͟͡Έ
͔͙͚͔͍͔͙ͦͭͦͤͤͨͯͭͣͫͪ͊ͤͤ͟͡Ύ͔͔͚͙ͣͦ͒͡ ͗ͯ ͍ͪͤ͊ͦ͡), ͊ ͍͙͙͍͔ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘
͔͙͔͙͙ͨͦͫͭͪͦͤͣͭ͊ͼ͙ͦͤͤ·ͻ͔͔͚ͣͦ͒͡, ͪ ͊ͫ΄͙͔͙͔͔͙ͪͤͣͦ͒͡Σ ͍͍͔͙͔͔͙ͦͫͫͭ͊ͤͦͤͣͦ͒͡͡Σ 
͎ͨͪͦͤͦͫͦͫͭͦ͘Ύ͙͚ͤΣ ͙Σ ͍ͦͫͤͦ͊ͤͤ·͔͙͙ͤ͊ͫͭͦͪ;͔͙ͫ͟ͻ͒͊ͤͤ·ͻ, ͪ ͔͔ͦͣͤ͒͊͟ͼ͙͙

Å˸ ͔ͭͦ͒·Process mining ͫͨͦͫͦ͋ͤ·͙͍͔͊ͭ͘͟͡Έ͙ͤ͊ͤ͘Ύ͙͍͗ͯͪͤ͊ͦͫͦ͋͘͡·͙͚ͭ, ͦ ͋·;ͤͦ
͒ͦͫͭͯͨͤ·ͻ͍ ͫͦ ͍͔͔ͪͣͤͤ·ͻ͙ͤͺͦͪͣ͊ͼ͙ͦͤͤ·ͻ͙͔ͫͫͭͣ͊ͻ



é ɺʉɽʅɽʉʂʆʃʔʂʆ ʉʃʆɾʅɽɽ é

ʇʨʠʤʝʨ çʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡè ʤʦʜʝʣʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ

ʂʪʦ-ʪʦ ʫʞʝ ʠʤʝʝʪ ʦʧʳʪ ʘʥʘʣʠʟʘ 

çʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭè ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ? 



˻́ ̏˴˭˩˸˽˶ˢ˾ˢ ˴ ˽˾˻̇˩˿˿̂

Å˻ ͙͙͔ͨͫ͊ͤ ͙͔͋ͤͫ͘-ͨͪͦͼ͔ͫͫ͊
͔͙ͫͦ͒ͪ͗ͭͫͻ͔͙͔ͣͯ͋ͤͫ͘-ͨͪͦͼ͔ͫͫ͊, 
͙ͭͨ·͒͊ ͤͤ·ͻ, ͤ ͍͙͊͊ͤ͘Ύ͔͚ͪͦ͡

Ǻ ͔͔͙͊͗ͣͦ͗ͭͫͨͦ͟͡Έ͍ͦ͊ͭ͘ΈͫΎ͔͙ͭͪͣͤ
- ΄͙͔͊͋ͦͤ͋ͤͫ͘͡-ͨͪͦͼ͔ͫͫ͊

Åʕ  ͍·ͨͦͤ͡ΎΌ΅͔ͣͫΎΉ͔ͣͨ͘͟͡Ύ͔ͪ
͙͔͋ͤͫ͘-ͨͪͦͼ͔ͫͫ͊, ͤ ͊ͪ ͙ͦ͡
ͤ͊ͤ͊͘;͊ΌͭͫΎ͔ͦͤͪͭͤ͟͟·͔
͙͙͔͙ͫͨͦͤͭ͡͡, Ή͔ͣͨ͘͟͡Ύ͙͔ͪ͋ͤͫ͘-
ͨͪͦͼ͔͔͙͔ͫͫ͊ͫͦ͒ͪ͗ͭͦͤͪͭͤ͟͟·͔
͒͊ͤͤ·͔



ʇʈʀʄɽʈ ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ 
ʄʆɼɽʃʀ ʇʈʆʎɽʉʉɸ

1

2

3

4

5

1

3

5

1

2

4

5

1

5

1

2

5

1

3

1

5

4

1

5

2 3 4

ʕʢʟʝʤʧʣʷʨʳ ʧʨʦʮʝʩʩʘ ʄʦʜʝʣʴ ʧʨʦʮʝʩʩʘ



ɺʆʉʉʊɸʅʆɺʃɽʅʀɽ ʇʈʆʎɽʉʉʆɺ ʀɿ 
ʃʆɻ-ʌɸʁʃʆɺ

Case id Activity Start time End time

1 Activity A 09:00 09:15

1 Activity B 10:10 10:20

1 Activity C 16:05 17:10

2 Activity A 20:01 20:20

Event A

ωActivity A

ω09:00

ω09:15

Event B

ωActivity B

ω10:10

ω10:20

Event C

ωActivity C

ω20:01

ω20:20

ɼʘʥʥʳʝ 

ʠʟ ʣʦʛ-

ʬʘʡʣʘ

˿ͦ͋·͙ͭΎΣ ͦ͋Ά͔͙͒ͤΎΌͭͫΎ ͍ Ή͔ͣͨ͘͟͡Ύͪ· 
ͨͪͦͼ͔ͫͫ͊ ͨͦ ͟͡Ό;ͯ Case id

Event A

ωActivity A

ω20:01

ω20:20

Case 1 Case 2



ɸɺʊʆʄɸʊʀʏɽʉʂɸʗ ʉɹʆʈʂɸ ʇʈʆʎɽʉʉɸ

Ås ͍͙ͭͦͣ͊ͭ;͔͔͙͔ͫͦͫͦ͒͊ͤ͘͟
͊ͪͭͨͪͦ͟ͼ͔͍ͫͫͦ
͔͔͍͔͙ͤͨͦͫͪ͒ͫͭͤͤͦ͒͊ͤͤ͘·ͻ

Åʕ ·͎͍͋ͦͪͤͯ͗ͤͦͦͯͪͦͤΎ
͊͋ͫͭͪ͊͟ͼ͙͙

Å˥ ͪ͊͒͊ͼ͙Ύͺͯͤ͟ͼ͙͚͙ ͙ͻ
͍͙͍͊ͣͦͫ͘Ύ͔͚ͨ͘ ;͔͙ͦ͊ͫͭͦͭ 
͍͔͔͙͍ͪͣͤ·͔͙ͨͦͤͤ͡Ύ



ɸʅʀʄɸʎʀʗ ʇʈʆʎɽʉʉʅʆʁ ʂɸʈʊʓ

Åʕ͙͙͙ͯ͊ͪͯ͘͘͡Ό΅͊Ύ
͍·͔͙͔ͨͦͤͤͨͪͦ͡ͼ͔͍ͫͫͦ
ͨͪΎͣͦͤ͊ͨͪͦͼ͔͚͔ͫͫͤͦ͊ͪͭ͟

Ås ͙ͤͣ͊ͼ͙Ύ͎͔ͨͦͣͦ͊ͭ
͍·Ύ͍͡ΎͭΈζͯ ͙͔͔ͣͫͭ͊͘͟ηΣ ͍ 
ͦͭͦͪ͟·ͻͪ͊͋ͦͭ·
͙͍ͤ͊͊ͨ͊͟͡ΌͭͫΎ



ɼɽʊɸʃʀɿʀʈʆɺɸʅʅɸʗ ʉʊɸʊʀʉʊʀʂɸ

Å˽ ͦͅ ͯͤ͟ͼ͙Ύͣ: ;͙͊ͫͭͦͭ͊ 
͙͔͒ͭ͡͡ΈͤͦͫͭΈ͍·͔͙ͨͦͤͤ͡Ύ

Å˽ ͦͨ ͔ͪͫͦͤ͊ͯ͡: ͊ ͙͍ͭͤͦͫͭ͟Έ͙ 
͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΈͤͦͫͭΈ



ʕʂɿɽʄʇʃʗʈʓ ʇʈʆʎɽʉʉʆɺ

Å˸ ͦ͗ͤͦͦͨ ͔͔͙ͪ͒ͭ͡Έ
͍͙ͨͪ͊͡Έͤͦ
͙ͫͨͦͤ͡ΎΌ΅͙͔ͫΎ
Ή͔ͣͨ͘͟͡Ύͪ·ͨͪͦͼ͔͍͙ͫͫͦ 
͙ͫ͟͡Ό;͔͙ͤΎ

Ås ͙͔ͤ͊ͦͤͪͭͤ͘͟͟͡·ͻ
Ή͔ͣͨ͘͟͡Ύ͍͙͔͙ͪͦͫͨͦͤͤ͡Ύ
ͨͪͦͼ͔͙ͫͫ͊ ͯͅ ͤ͟ͼ͙͚


