
ʎʠʬʨʦʚʠʟʘʮʠʷʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʡ ʦʪʨʘʩʣʠ: 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ

ʂʦʩʪʶʯʝʥʢʦ ʉʝʨʛʝʡ ʃʝʦʥʠʜʦʚʠʯ 

ʟʘʤʝʩʪʠʪʝʣʴ ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ -ʜʠʨʝʢʪʦʨ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, 

ʜ.ʛʝʦʣ.-ʤʠʥ. ʥʘʫʢ, ʣʘʫʨʝʘʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʝʤʠʠ ʈʌ, ʯʣʝʥ-ʢʦʨʨ. ʈɸɽʅ 

V ʖɹʀʃɽʁʅʓʁ ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʌʆʈʋʄ

çɻɽʆʃʆɻʆʈɸɿɺɽɼʂɸ 2018è

24 ʦʢʪʷʙʨʷ2018, ʄʦʩʢʚʘ

ʛ. ʄʦʩʢʚʘ, ʫʣ. ʅʦʚʳʡ ɸʨʙʘʪ, ʜ. 36/9



www.wittenstein.de/en/, ʇʝʨʝʚʦʜ:ɺʷʯʝʩʣʘʚ ɻʣʘʜʢʦʚ

ʇʈʀʅʎʀʇʀɸʃʔʅɸʗ ʉʍɽʄɸ ʕɺʆʃʖʎʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ɺɽʑɽʁ ɺ çʀʅʊɽʈʅɽʊ ʚʝʱʝʡ, ʜʘʥʥʳʭ ʠ ʫʩʣʫʛè

ʉʝʪʝʚʳʝ ʚʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ

(NES)

ʂʠʙʝʨ-ʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ

(CPS)

ɺʩʪʦʨʝʥʥʳʝ ʩʠʩʪʝʤʳ (ES)

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ, ʜʘʥʥʳʭ 

ʠ ʫʩʣʫʛ(IoT)

ʀʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ(II)

ʀʩʪʦʯʥʠʢ: Acatech, 2011;

W. MacDougall, Germany Trade & Invest, 2014

ʇʨʦʤʳʰʣʝʥʥʳʝ 

ʨʝʚʦʣʶʮʠʠ,

Klausʄ.Schwab
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ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ09.05.2017ʛ. ˉ203

çʆʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʚʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ2017ï

2030ʛʦʜʳè

ʇʈɸɺʀʊɽʃʔʉʊɺʆ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ

ʇ ʆ ʉ ʊ ɸ ʅ ʆ ɺ ʃ ɽ ʅ ʀ ɽ 

ʦʪ 28 ʘʚʛʫʩʪʘ 2017 ʛ. ˉ 1030

ʄʆʉʂɺɸ

ʆ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʛʨʘʤʤʳ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè

ʇʨʘʚʠʪʝʣʴʩʪʚʦʈʦʩʩʠʡʩʢʦʡʌʝʜʝʨʘʮʠʠʧʦʩʪʘʥʦʚʣ ʝ̫ʪ:

1.ʋʪʚʝʨʜʠʪʴʧʨʠʣʘʛʘʝʤʳʝ:

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶʩʪʨʫʢʪʫʨʫʩʠʩʪʝʤʳʫʧʨʘʚʣʝʥʠʷʨʝʘʣʠʟʘʮʠʝʡʧʨʦʛʨʘʤʤʳ

"ʎʠʬʨʦʚʘʷʵʢʦʥʦʤʠʢʘʈʦʩʩʠʡʩʢʦʡʌʝʜʝʨʘʮʠʠ";

ʇʨʘʚʠʣʘʨʘʟʨʘʙʦʪʢʠ,ʤʦʥʠʪʦʨʠʥʛʘʠ ʢʦʥʪʨʦʣʷʚʳʧʦʣʥʝʥʠʷʧʣʘʥʦʚ

ʤʝʨʦʧʨʠʷʪʠʡʧʦʨʝʘʣʠʟʘʮʠʠʧʨʦʛʨʘʤʤʳ"ʎʠʬʨʦʚʘʷʵʢʦʥʦʤʠʢʘʈʦʩʩʠʡʩʢʦʡ

ʌʝʜʝʨʘʮʠʠ".

2.ʋʩʪʘʥʦʚʠʪʴ,ʯʪʦ:

ʬʫʥʢʮʠʠʧʨʦʝʢʪʥʦʛʦʦʬʠʩʘʧʦʨʝʘʣʠʟʘʮʠʠʧʨʦʛʨʘʤʤʳ"ʎʠʬʨʦʚʘʷ

ʵʢʦʥʦʤʠʢʘʈʦʩʩʠʡʩʢʦʡʌʝʜʝʨʘʮʠʠ"(ʜʘʣʝʝ- ʇʨʦʛʨʘʤʤʘ)ʦʩʫʱʝʩʪʚʣʷʝʪ

ʘʚʪʦʥʦʤʥʘʷʥʝʢʦʤʤʝʨʯʝʩʢʘʷʦʨʛʘʥʠʟʘʮʠʷ"ɸʥʘʣʠʪʠʯʝʩʢʠʡʮʝʥʪʨʧʨʠ

ʇʨʘʚʠʪʝʣʴʩʪʚʝʈʦʩʩʠʡʩʢʦʡʌʝʜʝʨʘʮʠʠ";

ʬʫʥʢʮʠʠʬʝʜʝʨʘʣʴʥʦʛʦʦʨʛʘʥʘʠʩʧʦʣʥʠʪʝʣʴʥʦʡʚʣʘʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ

ʟʘʨʝʘʣʠʟʘʮʠʶʥʘʧʨʘʚʣʝʥʠʡ"ʅʦʨʤʘʪʠʚʥʦʝʨʝʛʫʣʠʨʦʚʘʥʠʝ"ʠ "ʂʘʜʨʠr

ʦʙʨʘʟʦʚʘʥʠʝ"ʇʨʦʛʨʘʤʤʳ,ʦʩʫʱʝʩʪʚʣʷʝʪʄʠʥʠʩʪʝʨʩʪʚʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ

ʨʘʟʚʠʪʠʷʈʦʩʩʠʡʩʢʦʡʌʝʜʝʨʘʮʠʠ;

ʬʫʥʢʮʠʠʬʝʜʝʨʘʣʴʥʦʛʦʦʨʛʘʥʘʠʩʧʦʣʥʠʪʝʣʴʥʦʡʚʣʘʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ

ʟʘʨʝʘʣʠʟʘʮʠʶʥʘʧʨʘʚʣʝʥʠʡ"ʌʦʨʤʠʨʦʚʘʥʠʝʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭʢʦʤʧʝʪʝʥʮʠʡʠ

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭʟʘʜʝʣʦʚ","ʀʥʬʦʨʤʘʮʠʦʥʥʘʷʠʥʬʨʘʩʪʨʫʢʪʫʨʘ"ʠ

"ʀʥʬʦʨʤʘʮʠʦʥʥʘʷʙʝʟʦʧʘʩʥʦʩʪʴ"ʇʨʦʛʨʘʤʤʳ,ʦʩʫʱʝʩʪʚʣʷʝʪʄʠʥʠʩʪʝʨʩʪʚʦ

ʩʚʷʟʠʠʤʘʩʩʦʚʳʭʢʦʤʤʫʥʠʢʘʮʠʡʈʦʩʩʠʡʩʢʦʡʌʝʜʝʨʘʮʠʠ

ɼʦ 2020-ʛʦ ʚʢʣʶʯʠʪʝʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝʥʘ 436,56

ʤʣʨʜ ʨʫʙ., ʚ ʪ.ʯ. ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ: 100,46

ʤʣʨʜ ʨʫʙ. ʀʟ ʥʠʭ ʧʦʯʪʠ 2 ʤʣʨʜ ʨʫʙʣʝʡ ʙʳʣʦ 

ʚʳʜʝʣʝʥʦ ʚ 2017 ʛʦʜʫ, 27,17 ʤʣʨʜ ʨʫʙʣʝʡ ʙʫʜʝʪ 

ʚʳʜʝʣʝʥʦ ʚ 2018-ʤ, 33,73 ʤʣʨʜ ʨʫʙ. -ʚ 2019-ʤ ʠ 

37,61 ʤʣʨʜ ʨʫʙ. -ʚ 2020-ʤ. (ʊɸʉʉ, 09.01.2018) 

ʇʈɸɺʀʊɽʃʔʉʊɺʆ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ

ʈ ɸ ʉ ʇ ʆ ʈ ʗ ɾ ɽ ʅ ʀ ɽ
ʦʪ28.07.2017ʛ. ˉ1632-ʨ

ʄ ʦ ʩ ʢ ʚ ʘ

ʋʪʚʝʨʜʠʪʴ ʧʨʠʣʘʛʘʝʤʫʶ ʧʨʦʛʨʘʤʤʫ çʎʠʬʨʦʚʘʷ 

ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè



ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ 

(çɼʦʨʦʞʥʘʷ ʢʘʨʪʘè, 2018-2024 ʛʛ.):

Á ʅʦʨʤʘʪʠʚʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ

Á ʂʘʜʨʳ

Á ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʝʣʦʚ

Á ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ

Á ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ

ʆʩʥʦʚʥʳʤʠ ʩʢʚʦʟʥʳʤʠ ʮʠʬʨʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʚʭʦʜʷʪ ʚ ʨʘʤʢʠ ʥʘʩʪʦʷʱʝʡ ʇʨʦʛʨʘʤʤʳ, ʷʚʣʷʶʪʩʷ:

Á ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ; 

Á ʥʝʡʨʦʪʝʭʥʦʣʦʛʠʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ; 

Á ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʝʝʩʪʨʘ; 

Á ʢʚʘʥʪʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

Á ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

Á ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ; 

Á ʢʦʤʧʦʥʝʥʪʳ ʨʦʙʦʪʦʪʝʭʥʠʢʠ ʠ ʩʝʥʩʦʨʠʢʘ;

Á ʪʝʭʥʦʣʦʛʠʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ; 

Á ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʝʡ. 

ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʝʨʝʯʥʷ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʤʝʨʝ ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ

ʎʠʬʨʦʚʠʟʘʮʠʷʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 

ʧʦʵʪʘʧʥʦ

çʅʝʬʪʝʛʘʟʦʚʘʷ ʦʪʨʘʩʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʩʝʨʚʘʪʠʚʥʘ, 

ʧʦʵʪʦʤʫ ʩʝʡʯʘʩ ʨʘʥʦ ʛʦʚʦʨʠʪʴ ʦ ʝʝ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʅʦ ʮʠʬʨʦʚʠʟʘʮʠʷʨʦʩʩʠʡʩʢʦʛʦ 

ʥʝʬʪʝʛʘʟʘʚ ʚʠʜʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ 

ʜʘʥʥʳʭ ʠʜʝʪ ʘʢʪʠʚʥʦ ʠ ʧʦʢʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪʳè 

(ʵʢʩʧʝʨʪ ɸʥʘʣʠʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ɸʣʝʢʩʘʥʜʨ ʂʫʨʜʠʥ, 

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʛʘʟʦʚʳʡ ʬʦʨʫʤ, 2018)

éʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʘʨʜʠʥʘʣʴʥʳʡ ʧʝʨʝʩʤʦʪʨ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ, 

ʧʦʵʪʘʧʥʦ ʠ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ ʥʝʬʪʝʛʘʟʦʚʦʡ 

ʦʪʨʘʩʣʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ...

8 ʦʢʪʷʙʨʷ 2018

ʇʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè (ʈʘʩʧʦʨʷʞʝʥʠʝ ʦʪ28.07.2017ʛ. ˉ1632-ʨ)



ʎʠʬʨʦʚʠʟʘʮʠʷʫʧʨʘʚʣʝʥʠʷ

ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ

ʎʠʬʨʦʚʠʟʘʮʠʷʧʨʦʠʟʚʦʜʩʪʚʘ

ʎʠʬʨʦʚʠʟʘʮʠʷʚ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ

Á ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ,

Á ɸʥʘʣʠʟ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ 

(ʤʦʜʝʣʠʨʦʚʘʥʠʝ),

Á ʌʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ,

Á ɹʫʭʛʘʣʪʝʨʠʷ ʠ ʘʫʜʠʪ,

Á ʄʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʟʘʢʫʧʢʠ,

Á ʂʦʨʧʦʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ

Á ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʨʛʘʥʘʤʠ 

ʚʣʘʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ,

Á ɿʘʱʠʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʳ

Á ʉʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ,

Á ʄʦʙʠʣʠʟʘʮʠʷ/ʜʝʤʦʙʠʣʠʟʘʮʠʷ,

Á ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʦʣʝʚʳʭ ʨʘʙʦʪ,

Á ʆʙʨʘʙʦʪʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ,

Á ʆʪʯʝʪʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʬʠʥʘʥʩʦʚʘʷ,

Á ɿʘʱʠʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʘʡʥʳ

ʇʈʀʅʎʀʇʀɸʃʔʅɸʗ ʉʍɽʄɸ ʎʀʌʈʆɺʀɿɸʎʀʀ ɺ ɻɽʆʃʆɻʆʈɸɿɺɽɼʂɽ



QuietSeisÈ-ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ ʮʠʬʨʦʚʦʡ

ʜʘʪʯʠʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʠʢʨʦ-ʵʣʝʢʪʨʦʥʥʦ-

ʤʝʭʘʥʠʯʝʩʢʦʡʩʠʩʪʝʤʝ (MEMS) ʩʣʝʜʫʶʱʝʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʧʧʘʨʘʪʫʨʥʳʤ 

ʰʫʤʦʤ ʚ 3 ʨʘʟʘ ʥʠʞʝ,ʯʝʤ ʨʘʥʴʰʝ. 

ʉʠʩʪʝʤʘ SN -508XT (ʌʨʘʥʮʠʷ) ʜʣʷ ʥʘʟʝʤʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 

ʦʜʠʥ ʤʠʣʣʠʦʥ ʢʘʥʘʣʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ
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ʉʝʪʝʚʳʝ ʚʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ

Seal 428 

ʉɽʁʉʄʆʈɸɿɺɽɼʂɸ ʅɸ ʄʆʈɽ



3D cʝʡʩʤʦʨʘʟʚʝʜʢʘʥʘ ʤʦʨʝ: ʩʪʘʥʜʘʨʪʥʘʷ, ʥʝʧʨʝʨʳʚʥʘʷ ʠ 360Á(WesternGeco/Schlumberger)


