
2024

marketing@winnum.io

ʇʨʦʤʳʰʣʝʥʥʳʡ ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ



2É 2024. WINNUM

ʈʩʧʡʠʛʧʝʪʫʛʞʦʦʴʞ 

ʨʩʧʯʞʪʪʴ

ʖʣʪʨʤʬʙʫʙʯʡʸ ʡ 

ʧʚʪʤʬʟʡʛʙʦʡʞ

ïʫʥʠʚʝʨʩʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ ʜʚʫʭ ʛʨʫʧʧ ʧʨʦʮʝʩʩʦʚ



3É 2024. WINNUM

ʈʩʧʡʠʛʧʝʪʫʛʧ

(ʛʪʞ ʨʞʩʞʝʞʤʴ)

ʋʞʮʦʧʤʧʜʡʡ Big Data

(ʪ ʜʧʫʧʛʧʢ ʙʦʙʤʡʫʡʣʧʢ)

ʈʩʸʥʧʞ ʨʧʝʣʤʷʰʞʦʡʞ ʣ 

ʣʧʦʫʩʧʤʤʞʩʙʥʡ ʱʡʦʙʥ

ʌʨʩʙʛʤʞʦʡʞ ʡʦʟʞʦʞʩʦʴʥ 

ʧʚʧʩʬʝʧʛʙʦʡʞʥ

WINNUM SDK

(ʛʪʞ ʧʪʦʧʛʦʴʞ ʸʠʴʣʡ)

OEM ʤʡʯʞʦʠʡʩʧʛʙʦʡʞ 

(ʪ ʨʞʩʞʝʙʰʞʢ ʡʪʮ. ʣʧʝʧʛ)
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ʈʘʙʦʪʘ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʩʦʟʜʘʥʠʝ 

ʧʨʠʣʦʞʝʥʠʡ

ʍʨʘʥʠʣʠʱʝ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

ʠ ʢʵʰ ʙʣʦʢʦʚ

ʂʦʥʪʨʦʣʣʝʨʳ 

(ʇʃʂ), ʜʘʪʯʠʢʠ ʠ 

ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, 

ʫʨʦʚʝʥʴ SCADA

ʨʘʙʦʪʘ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʩʝʪʠ

---- ʄʆɹʀʃʔʅɸʗ ʉɽʊʔ, ʀʅʊʈɸʅɽʊ, ʀʅʊɽʈʅɽʊ----

ʏʪʦ ʚʭʦʜʠʪ ʚ

ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ 

ʧʦʜʢʣʶʯʝʥʠʷ ʣʶʙʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʙʦʣʴʰʠʝʠ

ʙʳʩʪʨʳʝ ʜʘʥʥʳʝ, ʮʠʬʨʦʚʳʝ 

3D ʜʚʦʡʥʠʢʠ, web AR/VR
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ʄʠʢʨʦʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʦʜʢʣʶʯʝʥʠʷ 

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ

ɿʘʧʠʩʴ/ ʯʪʝʥʠʝ 

ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ
ʂʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ

ʇʨʦʧʨʠʝʪʘʨʥʳʝ ʧʨʦʪʦʢʦʣʳ

(SIEMENS, MITSUBISHI, 

OKUMA, FINS, VISA ʠ ʜʨ.)

ʉʪʘʥʜʘʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ

(OPC DA/UA, MODBUS, 

MTConnect, Euromapʠ ʜʨ)

ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʪʦʢʦʣʳ

(ODBC, OLEDB, CSV, Soap, 

SNMP, MQTTʠ ʜʨ)

ɸʧʧʘʨʘʪʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 

(Winnum Hardware OE

ʜʠʩʢʨʝʪʥʳʝ ʠ ʘʥʘʣʦʛ.)
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ʆʙʲʝʜʠʥʝʥʠʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ 

WINNUM Restful

WINNUM WebSocket

ʇʦʜʜʝʨʞʢʘ ʜʘʥʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ

ʅʝ ʨʝʣʷʮʠʦʥʥʘʷ ʙʘʟʘ 

ʜʘʥʥʳʭ (noSQL)

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 

ʜʣʷ ʪʨʘʥʟʘʢʮʠʡ

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʬʘʡʣʦʚʦʝ ʭʨʘʥʝʥʠʝ
WINNUM Broker
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ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʨʝʰʝʥʠʡ ʠ ʩʝʨʚʠʩʦʚ

ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ

ʀʥʪʝʨʥʝʪ /

ʀʥʪʨʘʥʝʪ
ʄʦʙʠʣʴʥʘʷ 

ʩʝʪʴ

ɺʩʷ ʨʘʙʦʪʘ ʪʦʣʴʢʦ ʯʝʨʝʟ ɺʝʙ ʙʨʘʫʟʝʨ 

(ʚʢʣʶʯʘʷ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ)

ʈʝʜʘʢʪʦʨ 3D ʩʮʝʥ ʠ 

ʜʚʦʡʥʠʢʦʚ

ʂʦʥʩʪʨʫʢʪʦʨ ʚʝʙ

ʩʪʨʘʥʠʮ

ʈʝʜʘʢʪʦʨ ʦʬʣʘʡʥ 

ʢʘʨʪ

ʌʘʡʣʦʚʳʭ ʘʨʭʠʚʇʨʘʚʘ ʜʦʩʪʫʧʘ

ʇʣʘʥ-ʛʨʘʬʠʢʠ ʠ 

ʞʠʟʥʝʥʥʳʝ ʮʠʢʣʳ

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʘʣʛʦʨʠʪʤʳ

ɸʚʪʦʨʠʟʘʮʠʷ ʯʝʨʝʟ 

LDAP

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ 

ʧʦʜʢʣʶʯʝʥʠʝ ʫʩʪʨʦʡʩʪʚ

ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ 

OPC, MTConnect
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ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ

ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʪʨʝʭʤʝʨʥʳʝ 

ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ, 

ʤʥʝʤʦʩʭʝʤʳ, ʛʨʘʬʠʢʠ

ɺʠʟʫʘʣʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ 

ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ

ɺʳʛʨʫʟʢʘ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʧʦ ʨʘʙʦʪʝ ʠ ʧʨʦʩʪʦʷʤ, ʧʦʪʦʢʠ 

ʜʣʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ

ʆʙʤʝʥ ʠ 

ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ 

ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤ 

ʇʆ

ʇʨʦʢʘʪʥʳʝ ʩʪʘʥʳ, ʪʝʨʤʠʯʝʩʢʠʝ ʠ 

ʛʘʣʴʚʘʥʠʯʝʩʢʠʝ ʫʯʘʩʪʢʠ, ʣʠʥʠʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ

ʉʙʦʨ ʜʘʥʥʳʭ ʩ 

ʦʩʥʦʚʥʦʛʦ  ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ
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ʆʙʲʝʜʠʥʝʥʠʝ, 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ

ɸʣʛʦʨʠʪʤʳ 

Big Data

ɺʠʟʫʘʣʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ

ʄʥʝʤʦʩʭʝʤʳ 

ʠ ʜʘʰʙʦʨʜʳ

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ (PIMS)

ʀʥʪʝʛʨʘʮʠʦʥʥʘʷ 

ʰʠʥʘ

ɻʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, 

ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʝʡ ʠ ʜʘʥʥʳʝ 

ʜʣʷ ʜʨʫʛʠʭ ʀʉ

ʀʩʪʦʨʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʟʘ ʭʦʜʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ

ʆʥʣʘʡʥ 

ʢʦʥʪʨʦʣʴ

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʟʜʝʣʠʡ, 

ʩʠʩʪʝʤ ʠ ʠʭ ʦʢʨʫʞʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3D ʩʮʝʥ

ʀʥʪʝʨʘʢʪʠʚʥʳʡ 

3D ʜʚʦʡʥʠʢ
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʝʨʝʜʝʣʘʭ

WINNUM ʉʙʦʨʢʘWINNUM ʉʪʘʥʢʠ
WINNUM 

ʊʝʨʤʦʦʙʨʘʙʦʪʢʘ

WINNUM ʀʩʧʳʪʘʥʠʷ
WINNUM 

ɻʘʣʴʚʘʥʦʦʙʨʘʙʦʪʢʘ
WINNUM ʃʦʛʠʩʪʠʢʘ
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ʄʦʥʠʪʦʨʠʥʛ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ
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ʂʦʤʧʣʝʢʩʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʦʯʥʦʛʦ ʧʘʨʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ

ʅʘʨʘʙʦʪʢʠ, ʦʰʠʙʢʠ ʠ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʜʠʘʛʥʦʩʪʠʢʘ, 

ʧʣʘʥʳ ʇʇʈ ʠ ʊʆʠʈ, ʠ ʪ.ʜ.

ʉʝʨʚʠʩʥʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ

ɿʘʛʨʫʟʢʘ, ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ 

ʥʘʨʫʰʝʥʠʷ, ʠʥʩʪʨʫʤʝʥʪ, 

ʚʳʧʫʩʢ, ʥʦʨʤʠʨʦʚʘʥʠʝ ʠ ʪ.ʜ.

ɻʦʪʦʚʘʷ ʘʥʘʣʠʪʠʢʘ 

ʠ ʦʪʯʝʪʥʦʩʪʴ

ʊʦʢʘʨʥʳʝ, ʬʨʝʟʝʨʥʳʝ, 

ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʳʝ ʩʪʘʥʢʠ, ʧʠʣʳ, 

ʧʨʝʩʩʘ, ʣʘʟʝʨʥʘʷ ʨʝʟʢʘ ʠ ʪ.ʜ. 

ʂʦʥʪʨʦʣʴ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ
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ʧʨʠ ʩʙʦʨʝ ʜʘʥʥʳʭ

ʉʦʢʨʘʱʝʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʮʠʢʣʦʚ

ʆʧʪʠʤʠʟʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ

ʇʦʚʳʰʝʥʠʝ 

ʟʘʛʨʫʟʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ
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ʉʪʘʥʦʢ ʧʨʦʩʪʦ 

ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʃɺʉ (ʥʘ 

ʩʪʘʥʢʝ ʫʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ IP 

ʘʜʨʝʩ), ʥʠʢʘʢʦʝ ʘʧʧʘʨʘʪʥʦʝ 

ʠʣʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʥʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʪʘʥʦʢ 

(ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʚʩʝ ʏʇʋ)

ʂ ʵʣʝʢʪʨʦʘʚʪʦʤʘʪʠʢʝ ʩʪʘʥʢʘ 

ʧʦʜʢʣʶʯʘʝʪʩʷ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʤʦʜʫʣʴ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʜʠʩʢʨʝʪʥʳʭ ʠ 

ʘʥʘʣʦʛʦʚʳʭ ʩʦʩʪʦʷʥʠʡ (ʪʦʢʠ, 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʚʦʜʘʭ ʠ ʧʨ.)

ʅʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʨʘʙʦʪ, ʢʨʦʤʝ ʩʦʟʜʘʥʠʷ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ 

ʥʘʟʥʘʯʝʥʠʷ IP ʘʜʨʝʩʘ ʥʝ ʪʨʝʙʫʝʪʩʷʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʜʘʥʥʳʭ ʩ 

ʜʠʩʢʨʝʪʥʦʩʪʴʶ 1 ʤʩʯʝʨʝʟ WINNUM DataHub
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ɸʥʘʣʠʟ ʚʤʝʰʘʪʝʣʴʩʪʚ
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ʂʦʤʧʣʝʢʩʥʳʡ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʦʚ 

ʩ ʦʙʲʝʜʠʥʝʥʠʝʤ ʠʭ ʚ ʦʙʱʝʤ ʠʥʪʝʨʬʝʡʩʝ

ʉʦʟʜʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ 

ʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ, ʠ ʠʭ 

ʟʘʛʨʫʟʢʘ ʚ ʇʃʂ 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʧʝʯʝʡ

ʋʯʝʪ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ, ɼʉɽ, 

ʤʘʩʩʳ, ʪʝʨʤʦʛʨʘʤʤʳ, ʚʨʝʤʝʥʘ, 

ʠʩʧʦʣʥʠʪʝʣʠ

ʂʦʥʪʨʦʣʴ 

ʧʨʦʮʝʩʩʘ ʩʘʜʢʠ

ʐʘʭʪʥʳʝ, ʢʘʤʝʨʥʳʝ, ʚʘʢʫʫʤʥʳʝ 

ʧʝʯʠ, ʢʦʥʚʝʡʝʨʥʳʝ ʧʝʯʠ, 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ

ʅʘʙʣʶʜʝʥʠʝ ʟʘ 

ʨʘʙʦʪʦʡ
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ʉʙʦʨ ʜʘʥʥʳʭ

ɼʆʉʊʋʇɽʅ ɺɽʉʔ ʉʇɽʂʊʈ ʉʀɻʅɸʃʆɺ 
ʅʘʛʨʫʟʢʠ (ʇʀɼ), ʟʘʜʘʥʥʘʷ ʠ ʪʝʢʫʱʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ 

ʟʦʥʘʤ, ʦʰʠʙʢʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʜʘʚʣʝʥʠʝ, ʧʦʣʦʞʝʥʠʷ 

ʜʚʝʨʝʡ ʠ ʧʨʦʯʠʝ ʧʘʨʘʤʝʪʨʳ, ʜʦʩʪʫʧʥʳʝ ʚ ʇʃʂ

ʇʨʷʤʦʝ 

ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʇʃʂ 

ʠ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘʤ

ʅʝʧʨʝʨʳʚʥʳʡ 

ʩʙʦʨ ʜʘʥʥʳʭ ʩ 

ʪʘʢʪʦʤ (ʦʪ 1ʤʩ)

ʈʝʛʠʩʪʨʘʮʠʷ ʚʩʝʭ 

ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ



23É 2024. WINNUM

ʂʦʥʪʨʦʣʴ ʚʳʭʦʜʘ ʥʘ 

ʨʘʙʦʯʠʝ ʨʝʞʠʤʳ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʪʝʨʤʦʛʨʘʤʤʳ

ʅʘʟʥʘʯʝʥʠʝ ʠʩʧʦʣʥʠʪʝʣʝʡ, 

ʫʢʘʟʘʥʠʝ ʤʘʩʩʳ, ʧʣʘʥʦʚʦʡ 

ʜʣʠʪʝʣʴʥʦʩʪʠ

ʋʢʘʟʘʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ɼʉɽʠ 

ʛʦʪʦʚʘʷ ʦʪʯʝʪʥʦʩʪʴ

ɻʆʊʆɺʓɽ ʄɽʍɸʅʀɿʄʓ ʀʅʊɽɻʈɸʎʀʀ ʉERP

RPC ʠ RDB ʚʳʟʦʚʳ, ʰʣʶʟʳ JMS ʠ Apache Kafka, ʦʙʤʝʥ Xml, ʚʩʪʨʦʝʥʥʳʝ ʩʝʨʚʝʨʘ MTConnect ʠ OPC

ʆʙʥʦʚʣʷʝʤʘʷ 

ʪʝʨʤʦʛʨʘʤʤʘ

ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʩʘʜʢʠ

ʅʘʯʘʣʦ / 

ʟʘʚʝʨʰʝʥʠʝ ʩʘʜʢʠ



ʂʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ



25É 2024. WINNUM

ʂʦʤʧʣʝʢʩʥʳʡ ʥʘ 

ʩʪʝʥʜʘʭ ʠ ʜʨʫʛʦʤ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ

ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʠʘʛʨʘʤʤ 

ʠʩʧʳʪʘʥʠʡ ʠ ʩʪʘʪʠʩʪʠʢʘ ʠʭ 

ʧʨʦʚʝʜʝʥʠʡ ʚ ʧʨʠʚʷʟʢʝ ʢ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʦʤʝʨʘʤ

ʉʪʘʪʠʩʪʠʢʘ ʠ 

ʦʪʯʝʪʥʦʩʪʴ

ɺʳʙʦʨ ʥʦʤʝʥʢʣʘʪʫʨʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪ ʫʩʪʘʥʦʚʢʠ, 

ʟʘʜʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠ 

ʚʨʝʤʝʥʠ ʠʩʧʳʪʘʥʠʡ

ʂʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʘ 

ʠʩʧʳʪʘʥʠʡ

ʄʦʥʠʪʦʨʠʥʛ ʠʩʧʳʪʘʪʝʣʴʥʳʭ 

ʩʪʝʥʜʦʚ, ʙʘʨʦʢʘʤʝʨ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʠ 

ʠʥʜʠʢʘʮʠʷ ʚʳʭʦʜʘ ʟʘ ʛʨʘʥʠʮʳ

ʄʦʥʠʪʦʨʠʥʛ 

ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʳʪʘʥʠʡ



26É 2024. WINNUM

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʩʪʠ 



27É 2024. WINNUM



ʂʦʥʪʨʦʣʴ ʩʙʦʨʦʯʥʳʭ ʠ ʤʦʥʪʘʞʥʳʭ ʦʧʝʨʘʮʠʠ



29É 2024. WINNUM

ʩʙʦʨʦʯʥʳʭ ʦʧʝʨʘʮʠʡ, 

ʦʧʝʨʘʮʠʡ ʤʦʥʪʘʞʘ ʠ ʫʯʝʪ ʥʝʟʘʚʝʨʰʝʥʥʳʭ ʨʘʙʦʪ

ʆʙʟʦʨ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʩʙʦʨʦʯʥʳʭ ʫʯʘʩʪʢʦʚ ʠ 

ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʦʧʝʨʘʮʠʷʤ

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ ʩʪʘʪʠʩʪʠʢʘ

ʀʥʜʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʫʢʘʟʘʥʠʝ ʧʨʠʯʠʥ ʧʨʦʩʪʦʷ

ʆʧʝʨʘʪʠʚʥʦʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ

ʂʦʤʧʣʝʢʪʘʮʠʷ ʨʘʙʦʪʠ ʫʯʝʪ 

ʜʝʪʘʣʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 

ʩʙʦʨʦʯʥʦʤ/ʤʦʥʪʘʞʥʦʤ ʩʪʦʣʝ

ʆʙʲʝʢʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ ʦʧʝʨʘʮʠʡ



30É 2024. WINNUM

ʆʪʩʣʝʞʠʚʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ 

ʥʝʟʘʢʦʥʯʝʥʥʳʭ ʨʘʙʦʪ ʩ ʧʨʠʚʷʟʢʦʡ 

ʢ ʨʘʙʦʯʝʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ

ʋʧʨʘʚʣʝʥʠʝ ʧʨʘʚʘʤʠ 

ʜʦʩʪʫʧʘ, ʟʘʧʦʤʠʥʘʥʠʝ 

ʚʳʙʨʘʥʥʳʭ ʨʘʟʜʝʣʦʚ

ʂʦʤʧʣʝʢʪʘʮʠʷ ʨʘʙʦʪ ʥʘ 

ʩʙʦʨʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʰʪʨʠʭ ʢʦʜʦʚ ʠʣʠ ʧʦʠʩʢʘ

ʂʦʤʧʣʝʢʪʘʮʠʷ ʨʘʙʦʪ

ʇʝʨʝʯʝʥʴ 

ʥʝʟʘʢʦʥʯʝʥʥʳʭ 

ʦʧʝʨʘʮʠʡ

ʅʦʚʳʡ ʧʦʠʩʢ ʧʦ ʰʪʨʠʭ 

ʢʦʜʫ ʠʣʠ ʦʙʦʟʥʘʯʝʥʠʶ



31É 2024. WINNUM

ʉʪʘʪʠʩʪʠʢʘ ʟʘʢʨʳʪʠʷ 

ʦʧʝʨʘʮʠʡ ʠ ʧʨʦʩʤʦʪʨ ʠʩʪʦʨʠʠ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ

ɿʘʧʦʤʠʥʘʥʠʝ ʚʳʙʨʘʥʥʳʭ 

ʢʘʪʝʛʦʨʠʡ ʠ ʧʨʦʩʤʦʪʨ 

ʟʘʢʨʳʪʳʭ ʨʘʙʦʪ 

ʆʪʦʙʨʘʞʝʥʠʝ ʪʝʢʫʱʠʭ ʨʘʙʦʪ 

ʥʘ ʩʙʦʨʢʝ ʚ ʨʘʟʨʝʟʝ 

ʦʧʝʨʘʮʠʡ, ʣʶʜʝʡ ʠ ʢʘʯʝʩʪʚʘ

ɺʳʙʨʘʥʥʳʝ ʢʘʪʝʛʦʨʠʠ 

ʟʘʧʦʤʠʥʘʶʪʩʷ

ʇʨʦʩʤʦʪʨ ʟʘʢʨʳʪʳʭ 

ʦʧʝʨʘʮʠʡ

ʇʦ ʫʤʦʣʯʘʥʠʶ ʜʦʩʪʫʧʥʳ 

ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʨʝʟʳ 

ʜʘʥʥʳʭ



ʂʦʥʪʨʦʣʴ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʠ ʠ ʦʧʝʨʘʮʠʡ ʘʫʜʠʪʘ



33É 2024. WINNUM

ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʦʧʝʨʘʮʠʡ ʘʫʜʠʪʘ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ

ʆʧʝʨʘʪʠʚʥʳʝ ʫʚʝʜʦʤʣʝʥʠʷ 

ʥʘʧʨʷʤʫʶ ʥʘ ʩʪʘʥʦʯʥʳʝ 

ʪʝʨʤʠʥʘʣʳ

ʆʧʝʨʘʪʠʚʥʦʝ 

ʨʝʘʛʠʨʦʚʘʥʠʝ

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ ʥʘ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʘʥʘʣʠʪʠʢʘ ʧʦ 

ʝʛʦ ʟʘʛʨʫʟʢʝ ʠ ʫʯʝʪ ʧʨʦʩʪʦʝʚ

ʋʯʝʪ ʟʘʛʨʫʟʢʠ 

ʧʝʨʩʦʥʘʣʘ

ʋʯʝʪ ʦʧʝʨʘʮʠʡ ʠ ɼʉɽ ʧʨʠʰʝʜʰʠʭ 

ʥʘ ʢʦʥʪʨʦʣʴ, ʚʢʣʶʯʘʷ ʚʳʙʦʨ 

ʦʙʦʨʫʜʦʚʘʥʠʷ

ʆʙʲʝʢʪʠʚʥʳʡ 

ʢʦʥʪʨʦʣʴ ʦʧʝʨʘʮʠʡ



34É 2024. WINNUM

ʂʦʥʪʨʦʣʴ 

ʆɹʄɽʅ ɼɸʅʅʓʄʀ 
ɺʳʧʦʣʥʷʝʪʩʷ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦ ʚʳʧʦʣʥʷʝʤʳʭ 

ʦʧʝʨʘʮʠʷʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʚʨʝʤʷ ʥʘʯʘʣʘ/ʟʘʚʝʨʰʝʥʠʷ, ʢʦʣ-

ʚʦ ʛʦʜʥʳʭ ʠ ʙʨʘʢʦʚʘʥʥʳʭ, ʚʠʜʳ ʙʨʘʢʘ, ʧʨʠʯʠʥʳ ʧʨʦʩʪʦʷ

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ 

ʨʘʙʦʯʝʤ ʤʝʩʪʝ, 

ʦʪʢʨʳʪʠʝ/ʟʘʢʨʳʪʠʝ 

ʩʤʝʥ

ɺʳʙʦʨ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʢʦʪʦʨʦʛʦ ʧʦʩʪʫʧʠʣʠ 

ɼʉɽ

ʈʝʛʠʩʪʨʘʮʠʷ 

ʥʝʦʙʭʦʜʠʤʳʭ 

ʘʪʨʠʙʫʪʦʚ, ʚʠʜʦʚ ʠ 

ʧʨʠʯʠʥ ʙʨʘʢʘ



35É 2024. WINNUM

ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʋɺɽɼʆʄʃɽʅʀʗ 
ʆʪʦʙʨʘʞʝʥʠʝ ʫʚʝʜʦʤʣʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ (ʥʘʧʨʷʤʫʶ ʚ 

ʪʝʨʤʠʥʘʣʝ ʦʧʝʨʘʪʦʨʘ), ʘ ʪʘʢʞʝ ʫʚʝʜʦʤʣʝʥʠʷ ʚ ʚʠʜʝ ʩʤʩ ʠ email ʠʣʠ 

ʧʝʨʝʜʘʯʘ push ʫʚʝʜʦʤʣʝʥʠʷ ʚ ʜʨʫʛʠʝ ʀʊ ʩʠʩʪʝʤʳ

ɺʳʟʦʚ ʦʧʝʨʘʪʦʨʘ 

ʠʣʠ ʤʘʩʪʝʨʘ

ɺʳʟʦʚ ʤʝʭʘʥʠʢʘ 

ʠʣʠ ʩʝʨʚʠʩʥʠʢʘ

ʋʚʝʜʦʤʣʝʥʠʝ ʧʨʠ 

ʟʘʚʝʨʰʝʥʠʠ



ʂʣʠʤʘʪʠʢʘ, ʚʝʥʪʠʣʷʮʠʷ, ʢʦʤʧʨʝʩʩʦʨʥʳʝ



37É 2024. WINNUM

ʇʦʜʢʣʶʯʝʥʠʝ

ʂʆʅʊʈʆʃʔ ʇɸʈɸʄɽʊʈʆɺ ʄʀʂʈʆʂʃʀʄɸʊɸ

ʋʚʝʜʦʤʣʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʧʨʠ ʚʳʭʦʜʝ 

ʧʘʨʘʤʝʪʨʦʚ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʝʜʝʣʳ, 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʥʘ 3D ʩʮʝʥʘʭ ʠ ʜʘʰʙʦʨʜʘʭ

ʊʝʤʧʝʨʘʪʫʨʘ, 

ʚʣʘʞʥʦʩʪʴ, ʜʘʚʣʝʥʠʝ

ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʛʘʟʦʚ ʚ ʚʦʟʜʫʭʝ

ɿʘʧʳʣʝʥʥʦʩʪʴ ʩ 

ʫʯʝʪʦʤ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ



38É 2024. WINNUM

ʄʥʝʤʦʩʭʝʤʳʠ ʫʧʨʘʚʣʝʥʠʝ

ʉʦʟʜʘʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ SCADA 

ʠʥʪʝʨʬʝʡʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʳʭ ʦʪ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ





40É 2024. WINNUM

ɺʠʟʫʘʣʴʥʳʡ 



41É 2024. WINNUM

ʅʘʛʣʷʜʥʳʝ 


