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ʆʆʆ çɸʂʉʀʊɽʍè- ʦʪʝʯʝʩʪʚʝʥʥʳʡʨʘʟʨʘʙʦʪʯʠʢ

ʠʧʨʦʠʟʚʦʜʠʪʝʣʴʩʨʝʜʩʪʚʧʨʦʤʳʰʣʝʥʥʦʡʘʚʪʦʤʘʪʠʟʘʮʠʠ,

ʙʳʣʦʩʥʦʚʘʥʚ 2008 ʛʦʜʫ. çɸʂʉʀʊɽʍèʫʩʧʝʰʥʦ

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʩʝʙ ʥ̫ʘʥʝʬʪʝʛʘʟʦʚʦʤʨʳʥʢʝʢʘʢ

ʨʘʟʨʘʙʦʪʯʠʢʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭʩʠʩʪʝʤʜʣʷ

ʧʨʝʜʧʨʠʷʪʠʡʠ ʥʘʜʸʞʥʳʡʧʘʨʪʥʸʨ. ʇʨʦʠʟʚʦʜʩʪʚʦ

ʢʦʤʧʘʥʠʠʥʘʭʦʜʠʪʩʷʥʘʪʝʨʨʠʪʦʨʠʠʪʝʭʥʦʧʘʨʢʘçʉʣʘʚʘè

ʚʄʦʩʢʚʝ.

2

ʆ ʂʆʄʇɸʅʀʀ

ʉʦʚʨʝʤʝʥʝʤʚʢʦʤʧʘʥʠʠʩʬʦʨʤʠʨʦʚʘʣʩʷʢʦʣʣʝʢʪʠʚʫʩʧʝʰʥʳʭʧʨʦʛʨʘʤʤʠʩʪʦʚ,ʠʚʦʟʥʠʢʣʘʥʝʦʙʭʦʜʠʤʦʩʪʴʚʬʦʨʤʠʨʦʚʘʥʠʠʦʪʜʝʣʴʥʦʡ

IT-ʢʦʤʧʘʥʠʠ. ʊʘʢ,ʚ2020 ʛʦʜʫʥʘʯʘʣʩʚʦʜʁʝʷʪʝʣʴʥʦʩʪʴçɸʂʉʀʊè- ʨʦʩʩʠʡʩʢʠʡʨʘʟʨʘʙʦʪʯʠʢʩʦʚʨʝʤʝʥʥʦʛʦʧʨʦʛʨʘʤʤʥʦʛʦʦʙʝʩʧʝʯʝʥʠʷ

ʠʠʥʪʝʨʘʢʪʠʚʥʳʭʩʝʨʚʠʩʦʚ.

ɻʣʘʚʥʘʷʟʘʜʘʯʘçɸʂʉʀʊèï ʨʘʟʨʘʙʘʪʳʚʘʪʴʘʢʪʫʘʣʴʥʦʝʧʨʦʛʨʘʤʤʥʦʝʦʙʝʩʧʝʯʝʥʠʝʩʮʝʣʴʩʁʦʢʨʘʱʝʥʠʷʠʟʜʝʨʞʝʢʚʣʘʜʝʣʴʮʝʚ

ʧʨʝʜʧʨʠʷʪʠʡ,ʤʠʥʠʤʠʟʘʮʠʠʚʦʟʥʠʢʥʦʚʝʥʠʷʚʥʝʰʪʘʪʥʳʭʩʠʪʫʘʮʠʡʠʧʦʚʳʰʝʥʠʷʵʬʬʝʢʪʠʚʥʦʩʪʠʧʨʝʜʧʨʠʷʪʠʡʚʮʝʣʦʤ.

ʅʘʰʠʨʝʰʝʥʠʷʧʨʠʤʝʥʠʤʳʜʣʷhʠʨʦʢʦʛʦʢʨʫʛʘʟʘʜʘʯ,ʩʚʷʟʘʥʥʳʭʢʘʢc ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ,ʪʘʢʠʩʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠʜʣʩ̫ʫʙʲʝʢʪʦʚ

ʤʘʣʦʛʦʠʩʨʝʜʥʝʛʦʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘʠʢʨʫʧʥʦʛʦʙʠʟʥʝʩʘ.
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ʅɸɿʅɸʏɽʅʀɽ ʉʀʉʊɽʄʓ

Åʇʨʦʜʫʢʪʧʨʝʜʥʘʟʥʘʯʝʥʜʣʢ̫ʨʫʧʥʳʭʠʥʪʝʛʨʘʪʦʨʦʚ

ʠ ʦʧʝʨʘʪʦʨʦʚʎʆɼ,ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭʫʩʣʫʛʠ

SaaS (ʧʨʦʛʨʘʤʤʥʦʝʦʙʝʩʧʝʯʝʥʠʝʢʘʢʩʝʨʚʠʩ).

Åʇʨʦʜʫʢʪʧʦʟʚʦʣʷʝʪʩʦʟʜʘʚʘʪʴʙʠʟʥʝʩ-ʨʝʰʝʥʠʷ,

ʧʦʤʦʛʘʶʱʠʝʧʨʝʜʧʨʠʷʪʠʷʤʩʥʠʞʘʪʴʟʘʪʨʘʪʳ

ʠ ʨʠʩʢʠ,ʠʩʧʦʣʴʟʫʷʥʦʚʝʡʰʠʝʪʝʭʥʦʣʦʛʠʠ

HMI|SCADA.

Åʇʨʦʜʫʢʪʩʦʯʝʪʘʝʪʚ ʩʝʙʝʬʫʥʢʮʠʠSCADA

(ʫʧʨʘʚʣʝʥʠʝʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʧʨʦʮʝʩʩʦʤ)ʠMES

(ʫʧʨʘʚʣʝʥʠʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʧʨʦʮʝʩʩʦʤ)

ʩʠʩʪʝʤ.

ʆʙʣʘʯʥʘʷʧʣʘʪʬʦʨʤʘʜʣ ʩ̫ʦʟʜʘʥʠʷʨʘʩʧʨʝ-
ʜʝʣʝʥʥʳʭʩʠʩʪʝʤʫʧʨʘʚʣʝʥʠʷʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʤʠʧʨʦʮʝʩʩʘʤʠ(ɸʉʋʊʇ)ʠʣʠʩʦʟʜʘʥʠʷ
ʨʝʰʝʥʠʡʜʣ ʧ̫ʨʦʤʳʰʣʝʥʥʦʛʦʠʥʪʝʨʥʝʪʘ-
ʚʝʱʝʡ(Industrial IOT)



4

ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ. ʄʆʅʀʊʆʈʀʅɻ ʀ ɼʀɸɻʅʆʉʊʀʂɸ ʆɹʆʈʋɼʆɺɸʅʀʗ

1. ʄʦʥʠʪʦʨʠʥʛʠʫʧʨʘʚʣʝʥʠʝʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡʠʩʪʨʦʠʪʝʣʴʥʦʡʪʝʭʥʠʢʦʡ
ʈʝʘʣʠʟʦʚʘʥʥʳʝʧʨʦʝʢʪʳ:
Å ʄʦʥʠʪʦʨʠʥʛʩʧʝʮʪʝʭʥʠʢʠJCB (ɿɸʆçʃʦʥʤʘʜʠè).

Å ʜʠʘʛʥʦʩʪʠʢʘʠʤʦʥʠʪʦʨʠʥʛʢʦʤʙʘʡʥʦʚ(ɸʆçɹʨʷʥʩʢʩʝʣʴʤʘʰè).

4. ʄʦʥʠʪʦʨʠʥʛʭʦʣʦʜʠʣʴʥʦʛʦʦʙʦʨʫʜʦʚʘʥʠʷ
ʉʠʩʪʝʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʯʠʤʠ

ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ

ʨʝʞʠʤ ʠ ʥʘ ʨʘʙʦʪʫ ʭʦʣʦʜʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ.

3. ʉʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʟʜʘʥʠʡ

ʠ ʩʦʦʨʫʞʝʥʠʡ (ʚʝʥʪʠʣʷʮʠʷ, ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ, ʦʭʨʘʥʘ, ʣʠʬʪʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪ.ʧ.)
ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ: 
Å ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʞʝʥʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (çʖʞʥʦʫʨʘʣʴʩʢʘʷɻʈʕʉè, ɹʠʟʥʝʩ-ʮʝʥʪʨ çʂʘʥʪʨʠ-ʇʘʨʢè).

2. ʉʪʘʥʮʠʠ ʤʘʣʦʡ ʵʥʝʨʛʝʪʠʢʠ: ʜʠʟʝʣʴʛʝʥʝʨʘʪʦʨʳ, ʤʦʜʫʣʴʥʳʝ ʢʦʪʝʣʴʥʳʝ, 

ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʳ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 
ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ:
Å ʄʦʥʠʪʦʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ɼɻʋ Deep Sea, ComAp, SmartGen ɻʂ çɻʨʘʥʜʤʦʪʦʨʩè, ʇɸʆ çʈʦʩʪʝʣʝʢʦʤè). 
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ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ. ʋʏɽʊ ʕʅɽʈɻʆʈɽʉʋʈʉʆɺ

2. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʦʪʝʨʴ ʚʦʜʳ (ɸʉʂʋʇɺ)
ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ:
Å ʋʯʝʪ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʚ 5 ʨʘʡʦʥʘʭ ʄʦʩʢʚʳ.

ʂʦʥʪʨʦʣʴ ʙʘʣʘʥʩʦʚʳʭ ʟʦʥ.

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʨʴ (ɸʆ çʄʦʩʚʦʜʦʢʘʥʘʣè).

1. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʝʪʘ ʛʘʟʘ (ɸʉʂʋɻ) 

ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʥʘʩʝʣʝʥʠʷ
ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ: 
Å ɸʉʂʋɻ- ʦʙʣʘʯʥʦʝ ʨʝʰʝʥʠʝ, ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʚ 15 ʨʝʛʠʦʥʘʭ ʈʌ (ʆʆʆ çɻʘʟʧʨʦʤ ʤʝʞʨʝʛʠʦʥʛʘʟè).

Å ʋʯʝʪ ʛʘʟʘ ʥʘʩʝʣʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʯʝʪʯʠʢʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʙʠʣʣʠʥʛʘ

ɸʆ çɻʘʟʧʨʦʤʙʘʥʢè. ʆʙʣʘʯʥʦʝ ʨʝʰʝʥʠʝ, ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʚ 5 ʨʝʛʠʦʥʘʭ (ʆʆʆ çɻʘʟʧʨʦʤ ʤʝʞʨʝʛʠʦʥʛʘʟè).
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ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ. ʉʀʉʊɽʄʓ ɼʀʉʇɽʊʏɽʈʀɿɸʎʀʀ

2. ɼʠʩʧʝʪʯʝʨʩʢʠʝ ʮʝʥʪʨʳ
ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ:
Å ɼʠʩʧʝʪʯʝʨʩʢʠʡ ʮʝʥʪʨ ʆʆʆ çʄʦʣʜʦʚʘʪʨʘʥʩʛʘʟè.

Å ɼʠʩʧʝʪʯʝʨʩʢʠʡ ʮʝʥʪʨ ʆʆʆ çɻʘʟʧʨʦʤ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʝ ʄʦʩʢʚʘè (ʚ ʨʝʘʣʠʟʘʮʠʠ). 

1. ʇʫʣʴʪʳ ʫʧʨʘʚʣʝʥʠʷ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʩʣʫʞʙ
ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ:
Å ʇʫʣʴʪʳ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʘʤʠ ʪʝʣʝʤʝʪʨʠʠ ʠ ʪʝʣʝʤʝʭʘʥʠʢʠ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʆɸʆ çɻʘʟʧʨʦʤ ʛʘʟʦʨʘʩʧʨʝʜʝʣʝʥʠʝè:  ʂʨʘʩʥʦʜʘʨ, ʈʦʩʪʦʚ, ʀʚʘʥʦʚʦ, ʇʝʥʟʘ, ʋʣʴʷʥʦʚʩʢ, ʍʘʙʘʨʦʚʩʢ, 

ʄʦʩʢʚʘ, ʀʥʛʫʰʝʪʠʷ, ɼʘʛʝʩʪʘʥ, ʇʝʪʨʦʟʘʚʦʜʩʢ, ʇʝʨʤʴ, ɸʨʭʘʥʛʝʣʴʩʢ.

Å ʆʙʣʘʯʥʳʡ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʜʘʚʣʝʥʠʷ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ɸʆ çʄʦʩʚʦʜʦʢʘʥʘʣè.

3. ʉʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ
ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʨʦʝʢʪʳ:
Å ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʘʭ (ɸʆ çʄʦʩʚʦʜʦʢʘʥʘʣè).

Å ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʤʫʩʦʨʥʳʭ ʩʚʘʣʦʢ ʚʜʦʣʴ ʘʚʪʦʜʦʨʦʛ (ɻɹʋ ʄʆ çʄʦʩʘʚʪʦʜʦʨè).

ʇʨʦʚʝʜʝʥʳ ʧʠʣʦʪʥʳʝ ʠʩʧʳʪʘʥʠʷ:
Å ʆɸʆ çʈɾɼè, çɺʦʜʦʢʘʥʘʣ ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜè , ɻʋʇ çɺʦʜʦʢʘʥʘʣ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘè.
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ʆɹʃɸʉʊʀ ʇʈʀʄɽʅɽʅʀʗ. ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓɽ ʈɽʐɽʅʀʗ

2. ʉʝʨʚʠʩʥʳʝ ʢʦʤʧʘʥʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʢʘʟʯʠʢʘ
Å ɺʳʰʢʠʩʦʪʦʚʳʭʦʧʝʨʘʪʦʨʦʚʩʚʷʟʠ

Å ʂʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝʚɻ ʣʝʢʪʨʦʧʦʝʟʜʘʭ

Å ɿʘʨʷʜʢʘʘʢʢʫʤʫʣʷʪʦʨʥʳʭʙʘʪʘʨʝʡ

Å ɺʝʥʜʠʥʛʦʚʳʝʘʧʧʘʨʘʪʳ

1. ʉʠʩʪʝʤʳʜʣʨ̫ʝʰʝʥʠʷʩʣʦʞʥʳʭʦʪʨʘʩʣʝʚʳʭʟʘʜʘʯ
ʈʝʘʣʠʟʦʚʘʥʥʳʝʧʨʦʝʢʪʳ:
Å ɸʩʬʘʣʴʪʦʙʝʪʦʥʥʳʝʟʘʚʦʜʳ(ɻɹʋʄʆçʄʦʩʘʚʪʦʜʦʨè).

Å ʂʦʥʪʨʦʣʴʪʝʭʥʠʯʝʩʢʦʛʦʦʙʩʣʫʞʠʚʘʥʠʷʩʧʝʮʪʝʭʥʠʢʠ(ʆʆʆçʌʘʨʚʘʪʝʨè).

Å ʋʧʨʘʚʣʝʥʠʝʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝʤʢʦʥʪʝʢʩʪʥʦʡʨʝʢʣʘʤʳ(ɻʂçɻʝʤʘè).
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ʂʦʥʪʨʦʣʴʩʦʩʪʦʷʥʠʷʦʙʦʨʫʜʦʚʘʥʠʷ
(ʣʦʢʘʣʴʥʦʛʦʠʫʜʘʣʝʥʥʦʛʦ)1
ʆʪʩʣʝʞʠʚʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʜʚʠʞʥʦʡ ʪʝʭʥʠʢʠ2

ʋʜʘʣʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʝʤ3
ʇʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ
(ʦʙʥʘʨʫʞʝʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʢ ʦʪʢʘʟʘʤ ʦʙʦʨʫʜʦʚʘʥʠʷ)4

ʇʘʩʧʦʨʪʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ  
(ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʬʦʪʦʛʨʘʬʠʠ, 

ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʪ.ʜ.)5
ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ

ʠ ʨʝʤʦʥʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ6
ʇʦʜʜʝʨʞʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 
(OPC DA|UA, MODBUS, REST, File Parsing) 7
ɺʦʟʤʦʞʥʦʩʪʴ ʰʠʬʨʦʚʘʥʠʷ

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ɻʆʉʊ8



ɺʆɿʄʆɾʅʆʉʊʀ ʉʀʉʊɽʄʓ

ʇʈʆʉʊɸʗ ʅɸʉʊʈʆʁʂɸ ʉʀʉʊɽʄʓ

Low-code ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋ ʊʇ. ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʩʦʟʜʘʥʠʷ  ʩʠʩʪʝʤʳ. 

9

ʐɸɻ 1
ɼʦʙʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ

ʦʙʲʝʢʪʦʚ (ʪʝʛʦʚ):
ɼʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʪ.ʧ., 

ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʛʝʦʧʦʟʠʮʠʷ, ʧʘʩʧʦʨʪʥʳʝ ʜʘʥʥʳʝ, 

ʘʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ, 

ʪʝʣʝʬʦʥʥʳʝ ʥʦʤʝʨʘ, ʩʩʳʣʢʠ ʥʘ 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠʢʠ 

ʠʥʬʦʨʤʘʮʠʠ.

ʐɸɻ 2
ʅʘʩʪʨʦʡʢʘ ʩʚʷʟʠ 

ʧʘʨʘʤʝʪʨʦʚ ʩ ʠʩʪʦʯʥʠʢʦʤ 

ʜʘʥʥʳʭ (ʤʘʧʧʠʥʛ):
ʇʦʜʜʝʨʞʢʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʪʦʢʦʣʦʚ ʠ ʩʪʘʥʜʘʨʪʦʚ OPC UA, 

OPC DA, Modbus, Wialon IPC 

\Combine, ʧʨʠʙʦʨʳ ʫʯʝʪʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʠ ʧʨʦʪʦʢʦʣʳ 

ʠʥʪʝʨʥʝʪ MQTT, REST, File, 

GraphQLʠ ʪ.ʜ.

ʐɸɻ 3
ʅʘʩʪʨʦʡʢʘ ʘʣʛʦʨʠʪʤʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡ, 

ʩʦʙʳʪʠʡ. ʅʘʩʪʨʦʡʢʘ 

ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʯʝʪʦʚ.
ɺʩʪʨʦʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʩʢʨʠʧʪʦʚ

(Java Script) c ʬʫʥʢʮʠʝʡ ʦʪʣʘʜʢʠ. 

ɹʦʣʴʰʦʡ ʥʘʙʦʨ ʛʦʪʦʚʳʭ ʩʢʨʠʧʪʦʚ

ʩ  ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ

ʥʘ ʦʩʥʦʚʝ ʛʦʪʦʚʳʭ ʙʠʙʣʠʦʪʝʢ. 

ʐɸɻ 4
ʅʘʩʪʨʦʡʢʘ ʚʠʜʦʚ

ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ.
ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ

ʥʘ ʢʘʨʪʝ, ʪʘʙʣʠʮʝ, ʛʨʘʬʠʢʘʭ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ

ʧʘʥʝʣʝʡ ʩʦ ʩʚʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ

ʧʦ ʦʙʲʝʢʪʘʤ. ɺʩʪʨʦʝʥʥʳʡ

ʨʝʜʘʢʪʦʨ ʤʥʝʤʦʩʭʝʤ, ʨʘʙʦʪʘʶʱʠʡ 

ʚ ʙʨʘʫʟʝʨʝ. ʈʝʜʘʢʪʦʨ ʦʪʯʝʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʩʦʟʜʘʚʘʪʴ ʣʶʙʳʝ 

ʜʦʢʫʤʝʥʪʳ.
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ʊʠʨʘʞʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʦʚ

ʐɸɻ 1
ʉʦʟʜʘʥʠʝ ʰʘʙʣʦʥʘ ʦʙʲʝʢʪʘ:
ʉʦʟʜʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʩʚʷʟʴ ʩ ʠʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ, ʥʘʩʪʨʦʡʢʘ ʘʚʘʨʠʡ ʠ ʩʦʙʳʪʠʡ, 

ʥʘʩʪʨʦʡʢʘ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ.

ʐɸɻ 2
ʉʦʟʜʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʰʘʙʣʦʥʘ:
ʇʨʠ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʰʘʙʣʦʥ ʠʣʠ ʩʦʟʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʚʨʫʯʥʫʶ.

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʪʦ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʫʜʦʙʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʠʤʧʦʨʪʘ-ʵʢʩʧʦʨʪʘ. 

ʐɸɻ 3
ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʦʙʲʝʢʪʘ ʩ ʰʘʙʣʦʥʦʤ:
ɺ ʩʣʫʯʘʝ ʠʟʤʝʥʝʥʠʷ ʰʘʙʣʦʥʘ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʵʢʟʝʤʧʣʷʨʦʚ ʦʙʲʝʢʪʦʚ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ʦʙʲʝʢʪʦʚ ʦʙʥʦʚʷʪʩʷ ʜʦ ʩʦʩʪʦʷʥʠʷ ʰʘʙʣʦʥʘ.

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʦʙʨʘʪʥʦʡ ʦʧʝʨʘʮʠʠ  - ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʰʘʙʣʦʥʘ ʦʙʲʝʢʪʘ ʥʘ ʦʩʥʦʚʝ ʵʢʟʝʤʧʣʷʨʘ ʦʙʲʝʢʪʘ. ʕʪʘ ʬʫʥʢʮʠʷ ʙʳʚʘʝʪ ʧʦʣʝʟʥʦʡ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪʣʘʜʢʘ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ, ʘ ʟʘʪʝʤ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ 

ʰʘʙʣʦʥ ʦʙʲʝʢʪʘ ʠ ʚʩʝ ʧʦʜʦʙʥʳʝ ʵʢʟʝʤʧʣʷʨʳ.
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ʇʆɼɼɽʈɾʂɸ ʇʈʆʄʓʐʃɽʅʅʓʍ ʇʈʆʊʆʂʆʃʆɺ ʀ ʋʉʊʈʆʁʉʊɺ 

ȷɝɋɘɝɎɐɎ əɝɋɘɆ ɉɆɍɆ 
ɕɖɔɒɡɞɑɋɓɓɔɉɔ 
ɗɋɉɒɋɓɘɆ 

(ȧɔɑɋɋ 20 ɈɎɊɔɈ)

JSON RPC

Modbus 
TCP/RTU

OPC UA

ȺɆɏɑɔɈɡɏ 
ɕɆɖɗɋɖ

xml|JSON

ȷȹȧȪREST API| SOAP

ȷɒɆɖɘ-ɗɝɋɘɝɎɐɎ ɉɆɍɆ 
(ȩɆɍɊɋɈɆɏɗ, Ƀɑɢɗɘɋɖ, 

ȸɋɛɓɔɒɋɖ, ȸəɖɇəɑɋɓɘɓɔɗɘɢ)

ȷɝɋɘɝɎɐɎ 
ɣɓɋɖɉɔɖɋɗəɖɗɔɈ 

(Ƀɑɋɒɋɖ)

OPC DAWialon IPC
(ȸɖɋɐɋɖɡ)

GraphQL gRPC MQTT

ʇʨʠʙʦʨʳ ʫʯʝʪʘ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ

ʇʨʦʤʳʰʣʝʥʥʳʝ

ʧʨʦʪʦʢʦʣʳ ʠ ʩʪʘʥʜʘʨʪʳ

ʇʨʦʪʦʢʦʣʳ 

ʠʥʪʝʨʥʝʪ
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ʇʈʆɻʈɸʄʄʅɸʗ ʆʉʅʆɺɸ ʈɽʐɽʅʀʁ. ʉʊɽʂ ʊɽʍʅʆʃʆɻʀʁ 

ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ    KVM ( ʚʠʨʪʫʘʣʠʟʘʮʠʷ)

Docker SWARM (ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʝʡʥʝʨʘʤʠ)

ȴȷ
ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ

ALT Linux Server 9.0

ȴȷ
ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

Postgre SQL (Postgre PRO)

ȴȷ

ȴȷ

ʆʙʤʝʥ ʜʘʥʥʳʤʠ           GRPC

GraphQL

OPC UA

REST API 

WEB-ʧʣʘʪʬʦʨʤʳ         Node JS

React, React Admin

REDIS
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ʉʆʉʊɸɺ ʈɽʐɽʅʀʗ ɸʂʉʀ.SCADA

ɼʀʉʇɽʊʏɽʈʀɿɸʎʀʗ 

ʋʏɽʊ ʈɽʉʋʈʉʆɺ

ʆʈɻɸʅʀɿɸʎʀʗ

ʈɸɹʆʊ

ʆɹʉʃʋɾʀɺɸʅʀʗ


