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ʉʧʠʩʦʢ ʦʙʦʟʥʘʯʝʥʠʡ 

p ï ʜʘʚʣʝʥʠʝ 

ὴ̒ ï ʘʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʟʘʙʦʝ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ  

ὴz  ï ʘʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʟʘʙʦʝ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʳ 

q ï ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ (ʜʝʙʠʪ) 

Ὑ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʘʙʦʷʤʠ ʥʘʛʥʝʪʘʶʱʝʡ ʠ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥ 

ὶ̒ ï (ʧʨʠʚʝʜʝʥʥʳʡ) ʨʘʜʠʫʩ ʩʢʚʘʞʠʥʳ 

t ï ʚʨʝʤʷ 

ʔ ï ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʴ ʤʝʞʩʢʚʘʞʠʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

Ů ï ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 

‐z ï ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ ʤʝʞʩʢʚʘʞʠʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

 ï ʢʦʤʧʣʝʢʩ ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 

ʊ ï ʧʝʨʠʦʜ 

 ή ï ʬʘʟʘ ʜʝʙʠʪʘ ʥʘ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ‏

ŭὴ ï ʬʘʟʘ ʜʘʚʣʝʥʠʷ ʥʘ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ 

ŭὧz ï ʬʘʟʘ ʜʘʚʣʝʥʠʷ ʥʘ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʝ 

 ï ʩʜʚʠʛ ʬʘʟʳ ʤʝʞʜʫ ʜʝʙʠʪʦʤ ʠ ʜʘʚʣʝʥʠʝʤ ʥʘ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ‏̒

z‏ ï ʩʜʚʠʛ ʬʘʟr ʤʝʞʜʫ ʜʝʙʠʪʦʤ ʠ ʜʘʚʣʝʥʠʝʤ ʥʘ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʝ 

i ï ʥʦʤʝʨ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʳ 
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ɺʚʝʜʝʥʠʝ 

ɺ 90ïʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʥʘ ʢʘʬʝʜʨʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʂʘʟʘʥ-

ʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ð 

çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʨʘʙʦʪʢʦʡ ʧʣʘʩʪʦʚè 

(ʇʊʂ çɸʉʂʋïɺʇè), ʢʦʪʦʨʳʡ ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʣʩʷ ʠ ʙʳʣ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʜʦʙʳʯʠ 

ʥʝʬʪʠ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʤʳʩʣʦʚʳʭ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ. 

ʀʜʝʷ ʢʦʤʧʣʝʢʩʘ çɸʉʂʋïɺʇè ʧʦʣʫʯʠʣʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ, ʠ ʚ ʨʘʤ-

ʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ ʙʳʣ ʩʦ-

ʟʜʘʥ çʋʯʝʙʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʡ ʧʝʨʝʥʦʩʘ ʚ ʧʦʨʠʩʪʳʭ ʩʨʝʜʘʭè. 

ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʜʟʝʤʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʧʦʩʣʝ ʦʯʝʨʝʜʥʦʡ ʤʦʜʝʨʥʠʟʘ-

ʮʠʠ ʇʊʂ çɸʉʂʋ-ɺʇè ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʦʟʜʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ (ɸʈʄ) ʦʧʝʨʘʪʦʨʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ. 

ɼʘʥʥʦʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣ ̫ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʪʘʢʠʭ ʬʫʥʢʮʠʡ, ʢʘʢ ʤʦʥʠʪʦʨʠʥʛ, ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʩʢʚʘʞʠʥ. ʅʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʘʥʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʶʪ-

ʩ ̫ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪ ʩʢʚʘʞʠʥ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʚʳʨʘʙʦʪʢʠ  ʥʝʬʪʷ-

ʥʦʛʦ ʧʣʘʩʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʙʳʣ ʚʳʙʨʘʥ SCADA (Supervisory Control 

And Data Acquisition) ʧʘʢʝʪ Genesis64. 

ɺʳʙʦʨ ʧʨʦʜʫʢʪʘ SCADA ʧʘʢʝʪ Genesis64, ʜʣʷ ʩʦʟʜʘʥʠʷ ɸʈʄ ʦʧʝʨʘʪʦ-

ʨʘ, ʦʙʫʩʣʦʚʣʝʥ ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʠʪʝʨʠʷʤʠ: 

- ʥʘʙʦʨ ʪʨʝʙʫʝʤʳʭ ʬʫʥʢʮʠʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʘʢʝʪʘ; 

- ʢʘʯʝʩʪʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ); 

- ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ; 
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- ʥʘʣʠʯʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ. 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ɸʈʄ ʦʧʝʨʘʪʦʨʘ 

ʥʘ ʙʘʟʝ SCADA ʧʘʢʝʪʘ Genesis64 ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1)  ʀʟʫʯʠʪʴ ʤʝʪʦʜ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʘʚʣʝʥʠʷ ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ. 

2)  ʀʟʫʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ SCADA ʧʘʢʝʪʘ Genesis64. 

3)  ʆʩʚʦʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ SCADA ʧʘʢʝʪʘ Genesis64. 

4)  ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʇʊʂ çɸʉʂʋ-ɺʇè, ʚ ʪʦʤ 

ʯʠʩʣʝ: 

a)  ʩʦʟʜʘʪʴ ʩʠʤʫʣʷʪʦʨ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʡ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʧʣʘʩʪʝ; 

b)  ʩʦʟʜʘʪʴ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ; 

c)  ʩʦʟʜʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ SQL Server ʜʣʷ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ; 

d)  ʩʦʟʜʘʪʴ ʦʪʯʝʪʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ; 

e)  ʧʨʦʚʝʩʪʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʜʣʷ ʦʪʣʘʜʢʠ ʩʦʟʜʘʥʥʦʛʦ ɸʈʄ ʦʧʝʨʘʪʦʨʘ; 

f)  ʧʨʦʚʝʨʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʪʦʨʦʥʥʝʡ ʧʨʦʛʨʘʤ-

ʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ çGrDataN.xlsè. 
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ɻʣʘʚʘ 1. ʄʝʪʦʜ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʘʚʣʝʥʠʷ 

 

ʀʟ ʚʩʝʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦ ʢʘʯʝʩʪʚʫ ʧʦʣʫʯʘʝʤʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʤʝʪʦʜ ʌɺɼ, ʷʚʣʷʶʱʠʡʩʷ ʥʘʠʙʦʣʝʝ ʧʦʤʝʭʦ-

ʫʩʪʦʡʯʠʚʳʤ, ʠʥʬʦʨʤʘʪʠʚʥʦ ʝʤʢʠʤ ʠ ʜʦʩʪʦʚʝʨʥʳʤ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: 

1) ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʩʢʚʘʞʠʥʳ;  

2) ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʞʩʢʚʘʞʠʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʣʘʩʪʘ. 

ʂ ʧʝʨʚʦʤʫ ʢʣʘʩʩʫ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʜʘʚʣʝʥʠʶ p(t) ʠ ʜʝʙʠʪʫ q(t), ʧʦʣʫʯʘʝ-

ʤʳʝ ʥʘ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ. ʕʪʦ: ʩʘʤʦʧʨʦʩʣʫʰʠʚʘʥʠʝ ʟʦʥʳ ʜʨʝʥʠʨʦʚʘ-

ʥʠʷ ʧʣʘʩʪʘ ʤʝʪʦʜʘʤʠ ʢʨʠʚʦʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʘʚʣʝʥʠʷ (ʂɺɼ); ʢʨʠʚʦʡ ʧʘʜʝ-

ʥʠʷ ʜʝʙʠʪʘ (ʂʇɼ); ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʘʚʣʝʥʠʷ (ʌɺɼ) [1]. ʕʪʠ ʤʝʪʦʜʳ 

ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʦʢʦʣʦʩʢʚʘʞʠʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ:  

ʢʦʤʧʣʝʢʩ 2
crc  ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʣʘʩʪʘ me kh= , ʛʜʝ 

ὶ̒ ï ʧʨʠʚʝʜʝʥʥʳʡ ʨʘʜʠʫʩ ʩʢʚʘʞʠʥʳ, h  ï ʪʦʣʱʠʥʘ ʧʣʘʩʪʘ. 

ʂʦ ʚʪʦʨʦʤʫ ʢʣʘʩʩʫ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ, 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʥʘ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ὴ̒ ὸ, q(t), ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʧʦ 

ʜʘʚʣʝʥʠʶ )(tPr  ʥʘ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥʘʭ ʦʢʨʫʞʝ-

ʥʠʷ. ʕʪʦ ʛʠʜʨʦʧʨʦʩʣʫʰʠʚʘʥʠʝ ʧʣʘʩʪʘ: ʤʝʪʦʜʘʤʠ ʠʟʤʝʥʝʥʠʷ ʜʝʙʠʪʘ ʚʦʟʤʫʱʘ-

ʶʱʝʡ ʩʢʚʘʞʠʥʳ ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʚʝʣʠʯʠʥʫ (ʩʢʘʯʦʢ), ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʜʝʙʠʪʘ ʥʘ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ (ʠʤʧʫʣʴʩ), ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʘʚʣʝ-

ʥʠʷ (ʌɺɼ) ʠ ʜʨ. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʥʘ ʚʦʟ-

ʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ʥʘʡʪʠ 2

crc  ʠ e, ʘ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝ-

ʤʳʭ ʥʘ ʚʦʟʤʫʱʘʶʱʝʡ ʠ ʢʘʞʜʦʡ ʠʟ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ, ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝ-

ʥʠʷ ɢ, ὶ̒, e ʜʣʷ ʤʝʞʩʢʚʘʞʠʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʣʘʩʪʘ [2]. 

ɺ ʨʘʤʢʘʭ çʢʣʘʩʩʠʯʝʩʢʦʡè ʤʦʜʝʣʠ  ʫʧʨʫʛʦʛʦ ʨʝʞʠʤʘ ʬʠʣʴʪʨʘʮʠʠ ʜʚʠ-

ʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʚ ʧʣʘʩʪʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ɼʘʨʩʠ  
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-=  ,         (1.1) 

ʚʳʧʦʣʥʷʝʪʩʷ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ 

ʧʦʪʦʢʘ 

0* =
µ

µ
+

t

P
Wdiv b  ,         (1.2) 

ʘ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʢʘʧʝʣʴʥʦ-ʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ ʠ ʫʧʨʫʛʦʡ ʧʦʨʠ-

ʩʪʦʡ ʩʨʝʜʳ ʠʤʝʶʪ ʚʠʜ 

( )[ ]00 1 PPʞ -+= brr  ,        (1.3) 

( )00 PPmm c -+= b  .        (1.4) 

ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʤʦʜʝʣʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʚ-

ʣʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʝʝ ʥʝʩʪʘʮʠʦʥʘʨʥʫʶ ʧʣʦʩʢʦ - ʨʘʜʠʘʣʴʥʫʶ ʬʠʣʴʪʨʘʮʠʶ ʙʫ-
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ɼʣʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʬʠʣʴʪʨʘʮʠʠ, ʢʦʛʜʘ ʥʘ 

ʟʘʙʦʝ ʠʩʩʣʝʜʫʝʤʦʡ ʩʢʚʘʞʠʥʳ ʟʘʜʘʥʦ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʜʝʙʠʪʘ, ʠʤʝʝʤ  
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ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (1.5), ʦʧʠʩʳʚʘʶʱʝʝ ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʧʣʘʩʪʝ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠʤʝʝʪ ʚʠʜ:  
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ɺ ʩʣʫʯʘʝ ʛʠʜʨʦʧʨʦʩʣʫʰʠʚʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʌɺɼ ʨʘʟʥʦʡ ʯʘʩʪʦʪʳ ʚ ʤʝʞʩʢʚʘʞʠʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʧʣʘʩʪʘ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʜʝʙʠʪʘ )(tq  ʠʣʠ ʜʘʚʣʝʥʠʷ )(tPc , ʩʦʩʪʦʷʱʠʝ ʠʟ ʦʜʥʦʡ ʯʘʩʪʦʪʳ ʠʣʠ 
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ʥʘʙʦʨʘ ʯʘʩʪʦʪ (ʩʧʝʢʪʨʘ), ʟʘʜʘʶʪʩʷ ʥʘ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ, ʘ ʥʘ ʨʝʘʛʠʨʫ-

ʶʱʝʡ ʩʢʚʘʞʠʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ R ʦʪ ʚʦʟʤʫʱʘʶ-

ʱʝʡ ʩʢʚʘʞʠʥʳ, ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʜʘʚʣʝʥʠʷ )(tPr  ʥʘ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦ-

ʪʝ ʩ ʧʝʨʠʦʜʦʤ ʊ ʠʣʠ ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʩ ʥʘʙʦʨʦʤ ʯʘʩʪʦʪ, ʜʦʰʝʜʰʠʭ ʜʦ ʨʝʘʛʠʨʫ-

ʶʱʝʡ ʩʢʚʘʞʠʥʳ. ɸʤʧʣʠʪʫʜʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʥʘ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʝ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦʡ ʯʘʩʪʦʪʳ 

(ʧʝʨʠʦʜʘ), ʚʣʠʷʥʠʝ ʥʝʣʠʥʝʡʥʦʩʪʠ ʩʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʝ 

ʩʢʚʘʞʠʥʳ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʠʥʪʝʨʚʘʣʘ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚʳʜʝʣʷʝʪʩʷ ʥʝʧʝʨʠʦʜʠʯʝ-

ʩʢʠʡ ʪʨʝʥʜ, ʚʳʯʠʩʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ n-ʦʡ ʛʘʨʤʦʥʠʢʠ ʢʦʣʝʙʘʥʠʡ 

ʜʝʙʠʪʘ ʥʘ ʟʘʜʘʶʱʝʡ ʩʢʚʘʞʠʥʝ ʢ ʘʤʧʣʠʪʫʜʝ n-ʦʡ ʛʘʨʤʦʥʠʢʠ ʜʘʚʣʝʥʠʷ ʥʘ ʨʝʘ-

ʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʝ  
nn Pq *
ʠ ʨʘʟʥʦʩʪʴ ʬʘʟ ʤʝʞʜʫ ʵʪʠʤʠ ʛʘʨʤʦʥʠʢʘʤʠ 

n*d . 

ɼʘʣʝʝ ʧʦ ʬʦʨʤʫʣʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʬʠʣʴʪʨʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʧʘʨʘʤʝʪʨʳ: ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʧʨʠʚʝʜʸʥʥʳʡ ʨʘʜʠʫʩ 

ʩʢʚʘʞʠʥʳ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʝʞʩʢʚʘʞʠʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ɼʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʫʧʨʫʛʦʛʦ ʨʝʞʠʤʘ ʨʘʩʯʸʪʥʳʝ ʬʦʨʤʫʣʳ ʠʤʝʶʪ 

ʚʠʜ: 
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wc= ,          (1.8) 
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n
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w
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= .         (1.10) 

ʛʜʝ nX*  ʥʘʭʦʜʠʪʩʷ ʠʟ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ 

ncnncn

cnncnn
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XKeiXKeiXKerXKer

XKeiXKerXKerXKei
arctg
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1*01*0

*
4

3
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+=
p

d ,    (1.11) 

ʘ cnX  ʙʝʨʸʪʩʷ ʠʟ ʜʘʥʥʳʭ ʧʦ ʩʘʤʦʧʨʦʩʣʫʰʠʚʘʥʠʶ. 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʙʦʣʴʰʠʭ ʧʝʨʠʦʜʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʛʠʜʨʦʧʨʦʩʣʫʰʠʚʘʥʠʠ ʩ ʧʦʤʦʱʴʶ ʌɺɼ,     
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cnX <<1, ʪʦʛʜʘ ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʫʧʨʦʱʘʶʪʩʷ, ʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʩʘʤʦʧʨʦʩʣʫʰʠʚʘʥʠʷ. ɸ ʝʩʣʠ ʝʱʝ ʠ 
nX*
>>1, ʪʦ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ: 
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ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
cnX <<1, ʪʦ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘ-

ʤʝʪʨʦʚ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤʠ ʬʦʨʤʫʣʘʤʠ: 

( ) ( )cnnc tgr dpwgc 2/exp2//
22 = ,       (1.15) 

|sin|8/ cncnn Pq de= .        (1.16) 

ʇʨʠʤʝʥʷʷ ʤʝʪʦʜ ʌɺɼ ʢ ʚʳʜʝʣʝʥʥʦʤʫ ʫʯʘʩʪʢʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʥʝʬʪʷʥʦʛʦ ʧʣʘʩʪʘ, ʚʳʙʠʨʘʷ ʧʦʧʝʨʝʤʝʥʥʦ ʚʦʟʤʫʱʘʶʱʠʤʠ ʠ ʨʝʘʛʠʨʫʶʱʠʤʠ 

ʩʢʚʘʞʠʥʘʤʠ ʨʘʟʥʳʝ ʩʢʚʘʞʠʥʳ ʫʯʘʩʪʢʘ, ʧʨʦʚʦʜʷʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 

çʪʦʤʦʛʨʘʬʠʶè ʧʣʘʩʪʘ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʢʘʢ ʧʦ ʩʘʤʦʧʨʦʩʣʫʰʠʚʘʥʠʶ, ʪʘʢ ʠ ʧʦ 

ʤʝʞʩʢʚʘʞʠʥʥʦʤʫ ʧʨʦʩʣʫʰʠʚʘʥʠʶ ʩʪʨʦʷʪʩʷ ʧʦʣʷ ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʠ ʠ 

ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʣʘʩʪʘ. ʕʪʠ ʜʘʥʥʳʝ ʚʭʦʜʷʪ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʴʶ ʚ ʧʦʩʪʨʦʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ (ʇɼʄ) ʚʳʜʝʣʝʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʦʚʪʦʨʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʳʨʘʙʦʪʢʠ ʟʘʧʘʩʦʚ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʚʘʪʴ ʦʩʪʘʪʦʯʥʫʶ ʥʝʬʪʴ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʠʥʪʝʨʚʘʣʘʭ ʠ ʧʨʠʥʠʤʘʪʴ 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʝʝ ʜʦʙʳʯʠ. 
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ɻʣʘʚʘ 2. SCADA ʧʘʢʝʪ Genesis64 

 

2.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɼʠʩʧʝʪʯʝʨʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʙʦʨ ʜʘʥʥʳʭ SCADA (Supervisory Control 

And Data Acquisition) ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞ-

ʥʳʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ (ʧʨʦʮʝʩʩʘʤʠ) ʚ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʠ ʢʨʠʪʠʯ-

ʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʦʙʣʘʩʪʷʭ. ʀʤʝʥʥʦ ʥʘ ʧʨʠʥ-

ʮʠʧʘʭ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʦʷʪʩʷ ʢʨʫʧʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʵʥʝʨʛʝʪʠʢʝ, ʥʘ ʪʨʘʥʩʧʦʨʪʝ, ʚ ʢʦʩʤʠʯʝʩʢʦʡ ʠ ʚʦ-

ʝʥʥʦʡ ʦʙʣʘʩʪʷʭ, ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨʘʭ[3]. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ GENESIS64Ê ʢʦʤʧʘʥʠʠ ICONICS ʷʚʣʷʝʪʩʷ 

ʥʦʚʳʤ ʧʦʢʦʣʝʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ɸʉʋ ʊʇ ʠ ɸʉʋʇ. ʉʠʩʪʝ-

ʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ 64-ʙʠʪʦʚʦʤ ʷʜʨʝ ʠ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ. 

GENESIS64 ʠʤʝʝʪ ʜʨʫʞʝʩʪʚʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ, ʨʘʙʦʪʘʝʪ 

ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ. ʉ ʧʦʤʦʱʴʶ GENESIS64 ʤʦʞʥʦ ʣʝʛʢʦ ʦʙʲʝʜʠʥʠʪʴ ʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʙʲʝʢʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʤʠ ʙʠʟʥʝʩ-ʩʠʩʪʝʤʘʤʠ. ʇʘʢʝʪ GENESIS64 ʨʘʟʨʘʙʦʪʘʥ ʩ ʥʫʣʷ, ʯʪʦʙʳ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ OPC ʠ OPC-UA, PLC, BacNet, ʥʘ 

ʙʘʟʝ ʧʣʘʪʬʦʨʤʳ .NET ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʟʚʝʩʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ Silverlight ʠ 

SharePointÈ. 

ɺ ʩʦʩʪʘʚ ʧʘʢʝʪʘ GENESIS64 ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠ: 

GraphWorX64Ê ï ʤʦʱʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʧʘʢʝʪ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʵʢʨʘʥʥʳʭ ʬʦʨʤ, ʠʩʧʦʣʥʝʥʠʷ ʥʘ ʙʘʟʝ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʝʢʪʦʨʥʦʡ ʛʨʘ-

ʬʠʢʠ ʠ ʧʫʙʣʠʢʘʮʠʠ ʚ ʉʝʪʠ ʩ ʧʦʤʦʱʴʶ WPF ʠʣʠ Silverlight. 

AlarmWorX64Ê ï ʩʝʨʚʝʨ ʪʨʝʚʦʛ ʠ ʩʦʙʳʪʠʡ ï ʧʦʟʚʦʣʷʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʨʦʙʣʝʤʳ ʙʳʩʪʨʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠ ʧʦʤʦʱʠ ʨʘʩʰʠʨʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝ-

ʚʦʛʘʤʠ ʠ ʦʧʦʚʝʱʝʥʠʷʤʠ. 
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TrendWorX64Ê ï ʚʩʪʨʦʝʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʦʜʜʝʨʞʢʦʡ ʘʛʨʝʛʘʮʠʠ ʠ ʪʝʭʥʦ-

ʣʦʛʠʡ çʛʦʨʷʯʝʛʦè ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. 

EarthWorXÊ ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ɻʀʉ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ɸʉʋ ʊʇ ʠ ʘʩ-

ʩʝʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ. 

AssetWorXÊ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʢʦʥʪʨʦʣʷ ʘʢʪʠʚʦʚ ʦʙʲʝʢʪʦʚ (ʘʩʩʝʪʦʚ) ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʣʶʙʳʭ ʩʠʩʪʝʤ, ʫʧʨʦ-

ʱʝʥʠʷ ʠʥʞʠʥʠʨʠʥʛʘ ʠ ʫʣʫʯʰʝʥʠʷ ʥʘʚʠʛʘʮʠʠ. 

GridWorXÊ ï ʫʧʨʦʱʝʥʠʝ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʣʶʙʳʭ ʧʦʜʢʣʶ-

ʯʘʝʤʳʭ ʧʦ ʩʝʪʠ ʙʘʟ ʜʘʥʥʳʭ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʝʪʢʠ ʜʘʥʥʳʭ ʩ ʚʠʟʫʘʣʠʟʘʮʠ-

ʝʡ ʚ ʤʘʩʰʪʘʙʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

WorkbenchÊ ï ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʩ ʧʨʦʩʪʦʡ 

ʨʘʟʨʘʙʦʪʢʦʡ ʜʣʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʠ ʨʝʟʝʨʚʠʨʫʝʤʳʭ HMI/SCADA ʧʨʠʣʦ-

ʞʝʥʠʡè. 

ʆʧʮʠʦʥʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: 

FDDWorXÊ ï ʧʨʝʜʠʢʪʠʚʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʦʙʥʘʨʫʞʝʥʠʝ ʦʪʢʘʟʦʚ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʣʶʙʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʘʩʩʝʪʘ. 

Hyper HistorianÊ ï ʚʳʩʦʢʦʥʘʜʝʞʥʳʡ ʠ ʤʦʱʥʳʡ ʩʝʨʚʝʨ ʦʧʝʨʘʪʠʚʥʳʭ, 

ʠʩʪʦʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʩ 

ʧʦʜʜʝʨʞʢʦʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʘʥʥʳʤ. 

2.2 ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʘʢʝʪʘ Genesis64 

GraphWorX64 

GraphWorX64 ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ ʢʦʤʧʘʥʠʠ Iconics, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʘʥʝʣʝʡ ʠ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ.  

GraphWorX64 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʨʘʬʠʯʝʩʢʠʭ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ (HMI). ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ GraphWorX64 ʷʚʣʷʝʪʩʷ ʢʘʥʚʦʡ, ʥʘ ʢʦ-

ʪʦʨʦʡ ʤʦʞʥʦ ʦʪʦʙʨʘʞʘʪʴ ʟʥʘʯʠʤʳʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʩ ʣʶʙʳʭ OPC-UA ʩʦʚʤʝʩʪʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 
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ʦʧʝʨʘʪʦʨʫ ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʮʝʩʩʦʚ, ʩʦʩʪʦʷ-

ʥʠʡ. GraphWorX64 ï ʵʪʦ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ HMI, ʧʨʝʜʣʘʛʘʶʱʘʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʜʣʷ ʨʠʩʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ. 

GraphWorX64 ʠʩʧʦʣʴʟʫʝʪ ʚʝʢʪʦʨʥʫʶ ʛʨʘʬʠʢʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʘʥʠʤʠʨʦ-

ʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʘʟʥʳʭ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷʭ. ʆʥ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʪʦʙʨʘ-

ʞʝʥʠʝ ʜʘʥʥʳʭ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. 

GraphWorX64 ʧʦʟʚʦʣʷʝʪ ʚ ʨʝʞʠʤʝ ʥʘʩʪʨʦʡʢʠ ʜʦʙʘʚʣʷʪʴ ʬʠʛʫʨʳ ʠ ʜʨʫʛʠʝ 

ʦʙʲʝʢʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʥʘʜʧʠʩʝʡ ʠ ʜʨʫʛʠʭ ʩʪʘʪʠʯʝ-

ʩʢʠʭ ʦʙʲʝʢʪʦʚ[4]. 

ʅʝʢʦʪʦʨʳʝ ʦʙʲʝʢʪʳ (ʪʘʢʠʝ ʢʘʢ ʢʥʦʧʢʠ) ʠʤʝʶʪ ʜʝʡʩʪʚʠʷ, ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʝ ʜʠʥʘʤʠʢʠ. ɺʦʟʤʦʞʥʦ, ʩʦʟʜʘʪʴ ʪʘʢʫʶ ʢʥʦʧʢʫ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʥʘʞʘʪʠʠ.  

ʊʦʯʝʯʥʳʡ ʦʙʲʝʢʪ ï ʵʪʦ ʪʝʢʩʪʦʚʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʚʷʟʘʪʴ ʩ ʠʩ-

ʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʠ ʦʪʦʙʨʘʞʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʣʠ ʩʪʘʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚ 

GraphWorX64 ʜʠʩʧʣʝʝ. ʇʦ ʫʤʦʣʯʘʥʠʶ, ʪʦʯʢʘ ʧʨʦʮʝʩʩ ʵʪʦ ʦʙʲʝʢʪ ʪʦʣʴʢʦ ʜʣʷ 

ʯʪʝʥʠʷ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʢʠ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ OPC-UA ʠ ʟʥʘʯʝʥʠʷ 

ʪʝʛʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʞʝʥʠʡ, ʠʣʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʚʨʝ-

ʤʝʥʠ. 

ʆʙʲʝʢʪ ʚʚʦʜʘ ʜʘʥʥʳʭ - ʵʪʦ ʦʙʲʝʢʪ ʧʨʦʮʝʩʩʘ, ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʩʚʦʡʩʪʚ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʦʚʣʝʥ ʠ ʚ ʥʝʤ ʝʩʪʴ çtextboxè, ʢʦ-

ʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʚʚʦʜʠʪʴ ʟʥʘʯʝʥʠʡ. ʀʩ-

ʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʢʪ ʚʚʦʜʘ ʜʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘ-

ʝʪ ʠʣʠ ʠʟʤʝʥʷʝʪ ʟʥʘʯʝʥʠʷ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚʚʦʜ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

GraphWorX64 ʜʠʩʧʣʝʝ, ʢʦʛʜʘ ʥʫʞʥʦ ʠʟʤʝʥʷʪʴ ʩʦʩʪʦʷʥʠʷ, ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʤʝʥʥʦʡ ʠʣʠ ʩʜʝʣʘʪʴ ʚʳʙʦʨ, ʢʦʪʦʨʳʡ ʢʦʥʪʨʦʣʠʨʫʝʪ ʧʨʦʮʝʩʩ, ʠʟʤʝʥʝʥʠʷ 

ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚ ʦʙʦʠʭ ʠʟ ʵʪʠʭ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ 

ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. 
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ReportWorX Express 

ReportWorXExpress ï ʵʪʦ ʥʘʜʩʪʨʦʡʢʘ ʜʣʷ MicrosoftExcel, ʢʦʪʦʨʘʷ ʧʦʟ-

ʚʦʣʷʝʪ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʠʩʪʦʨʠ-

ʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʜʦʩʪʫʧʥʳʤ ʚ ʥʘʙʦʨʝ ʧʨʦʜʫʢʪʦʚ GENESIS64. 

ReportWorXExpress ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʥʘʙʦʨʘʤʠ ʦʪ 

ICONICS, ʚʢʣʶʯʘʷ GENESIS64, HyperHistorian ʠ AnalytiX. ʉ ʧʦʤʦʱʴʶ 

ReportWorXExpress ʤʦʞʥʦ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʪʴ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʦʪ-

ʯʝʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʘʤ. 

ReportWorXExpress ʧʦʟʚʦʣʷʝʪ ʠʟʚʣʝʢʘʪʴ ʜʘʥʥʳʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʠ ʦʪʦʙʨʘʞʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʚ MicrosoftExcel: 

- ɼʘʥʥʳʝ HDA ʩ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ ʚ GENESIS64; 

- ɼʘʥʥʳʝ HDA ʦʪ ʠʩʪʦʯʥʠʢʘ HDA ʚ GENESIS32; 

- ʀʩʪʦʨʠʯʝʩʢʠʝ ʘʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ ʠʟ ʞʫʨʥʘʣʘ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ ʚ 

GENESIS64; 

- ʀʩʪʦʨʠʯʝʩʢʠʝ ʘʚʘʨʠʡʥʳʝ ʩʠʛʥʘʣʳ ʠʟ ʞʫʨʥʘʣʘ ʘʚʘʨʠʡʥʳʭ ʩʠʛʥʘʣʦʚ ʚ 

GENESIS32; 

- ɼʘʥʥʳʝ ʠʟ ʘʢʪʠʚʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ EnergyAnalytiX. 

ʉ ReportWorXExpress ʤʦʞʥʦ: 

- ʅʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʘ ʢ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ; 

- ʅʘʩʪʨʦʠʪʴ ʚʨʝʤʝʥʥʳʝ ʜʠʘʧʘʟʦʥʳ; 

- ʅʘʩʪʨʦʠʪʴ ʨʝʞʠʤʳ ʘʛʨʝʛʘʮʠʠ; 

- ʆʨʛʘʥʠʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʘ ʣʠʩʪʝ Excel; 

- ɼʦʩʪʫʧ ʢ ʩʧʠʩʢʫ ʥʝʜʘʚʥʦ ʧʨʦʩʤʦʪʨʝʥʥʳʭ ʪʦʯʝʢ ʜʘʥʥʳʭ ʠ ʩʦʝʜʠʥʝʥʠʡ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʀʥʪʝʛʨʠʨʫʝʪʩʷ ʩ ʧʘʥʝʣʴʶ ʟʘʜʘʯ Excel; 

- ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ ʤʘʩʩʠʚʘ Excel ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʠʩʪʦʨʠʯʝ-

ʩʢʠʤ ʜʘʥʥʳʤ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʣʠʙʦ ʧʨʷʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, 

ʣʠʙʦ ʩʩʳʣʢʘʤʠ ʥʘ ʷʯʝʡʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʟʥʘʯʝʥʠʷ; 
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- ʆʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʫʶ ʦʪʯʝʪʥʦʩʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ. 

 

 

TrendWorX64 

TrendWorX64 ï ʤʦʱʥʦʝ ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ 

ʩʙʦʨʘ ʜʘʥʥʳʭ, ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʦʚ, ʧʦʩʪʨʦʝʥʠʷ ʜʠʘʛʨʘʤʤ, ʦʪʯʝʪʦʚ ʠ ʘʥʘʣʠʟʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʠ OPC-UA ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʩʝʨʚʝʨʘʤʠ OPC ʠ ʢʣʠʝʥʪʘʤʠ, TrendWorX64 ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʪʥʫʶ ʩʦʚʤʝ-

ʩʪʠʤʦʩʪʴ ʩʦ ʩʪʘʨʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʚʝʨʦʚ OPC-HDA (ʜʦʩʪʫʧ ʢ ʠʩʪʦʨʠʯʝ-

ʩʢʠʤ ʜʘʥʥʳʤ) ʠ OPC-DA (ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ). 

ʉ TrendWorX64 ʚʳ ʤʦʞʝʪʝ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

- ʉʦʙʠʨʘʪʴ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ OPC ʚ ʙʘʟʝ ʜʘʥʥʳʭ SQL Server (SQL 

ʩʝʨʚʝʨ ð ʩʝʨʚʝʨʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʘʷ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʟʘʧʨʦʩʦʚ SQL) , ʥʘʧʨʠʤʝʨ Microsoft SQL Server, 

SQL Server Express ʠʣʠ Oracle Database ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ TrendWorX64 Logger. 

- ʉʦʝʜʠʥʷʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ OPC ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

- ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʥʜʝʥʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ TrendWorX64 

Viewer. 

- ʆʪʦʙʨʘʞʘʪʴ ʜʘʥʥʳʝ ʪʨʝʥʜʦʚ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʳʭ ʪʠʧʘʭ ʛʨʘʬʠʢʦʚ (ʣʠʥʝʡ-

ʥʳʡ, ʟʦʥʘʣʴʥʳʡ, ʰʪʨʠʭʦʚʦʡ, ʩʝʢʪʦʨʥʳʡ ʠ ʪ.ʜ.) ʚʥʫʪʨʠ TrendWorX64 

Viewer.   

- ɺʩʪʘʚʣʷʪʴ ʩʨʝʜʩʪʚʦ ʧʨʦʩʤʦʪʨʘ TrendWorX64 ʚ GraphWorX64, ʯʪʦʙʳ ʩʦ-

ʟʜʘʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʠʩʧʣʝʠ ʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ HMI (Human / 

Machine Interface). 

EarthWorX 
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EarthWorX64 ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʝʤ GENESIS64, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʢʘʨʪʳ ʩ ʚʳʩʦʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʚ GraphWorX64 ʜʠʩʧʣʝʝ. ɺ EarthWorX64 ʢʘʨ-

ʪ rʤʦʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʢ ʣʶʙʦʤʫ GraphWorX64 ʜʠʩʧʣʝʶ ʚ ʢʘʯʝʩʪʚʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʣʦʷ. ʂʘʨʪʘ ʜʦʙʘʚʣʷʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝʤ EarthWorX64 ʚ ʵʢʨʘʥ-

ʥʫʶ ʬʦʨʤʫ ʠʟ ʣʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ GraphWorX. ʇʦʩʣʝ ʯʝʛʦ ʚ ʢʘʨʪʫ ʤʦʞʥʦ ʜʦ-

ʙʘʚʣ̫ ʪʴ ʧʦʣʝʟʥʳʝ ʬʫʥʢʮʠʠ GraphWorX64. ʉ ʧʦʤʦʱʴʶ ʢʘʨʪʳ ʚʦʟʤʦʞʝʥ ʤʦ-

ʥʠʪʦʨʠʥʛ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʚʳʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʝ ʪʦʣʴʢʦ ʚ ʛʣʦʙʘʣʴʥʦʤ 

ʤʘʩʰʪʘʙʝ, ʥʦ ʠ ʚ ʣʦʢʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ[4]. ʅʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʤʠ 

ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ: 

- ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʡ, ʣʦʢʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʢʘʨ-

ʪr ; 

- ʀʩʧʦʣʴʟʫʷ SmartPins, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʪʘʪʫʩʳ ʠ ʫʩʣʦʚʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʦʙʲʝʢʪʦʚ; 

- ʉ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʢʘʨʪʝ ʦʪʤʝʯʘʶʪ ʚʘʞʥʳʝ ʦʙʲʝʢʪʳ ʠ ʩʣʝʜʷʪ ʟʘ 

ʠʭ ʩʦʩʪʦʷʥʠʝʤ; 

- ʉʦʟʜʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪʁ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦ ʚʨʝʤʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ; 

- ʆʪʦʙʨʘʞʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʢʘʨʪʘʭ; 

- ʋʚʝʣʠʯʝʥʠʝ ʠ ʫʤʝʥʴʰʝʥʠʝ ʤʘʩʰʪʘʙʘ ʢʘʨʪ; 

- ʀʤʧʦʨʪ GPS-ʥʘʚʠʛʘʮʠʠ ʠ ʤʘʨʰʨʫʪʦʚ; 

- ʄʦʥʠʪʦʨʠʥʛ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ GPS-

ʥʘʚʠʛʘʪʦʨʘ; 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ GraphWorX ʚ ʨʘʤʢʘʭ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ; 

- ɼʦʩʪʫʧ ʢ ʥʝʩʢʦʣʴʢʠʤ ʩʠʩʪʝʤʘʤ ʥʘ ʢʘʨʪʝ. 

Unified Data Manager 

ɽʜʠʥʳʡ ʜʠʩʧʝʪʯʝʨ ʜʘʥʥʳʭ (UDM) ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʊʘʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ ʚʳʨʘʞʝʥʠʷ, ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ, ʛʨʫʧʧʳ ʪʝʛʦʚ, ʪʨʠʛʛʝʨʳ ʠ 

ʨʝʛʠʩʪʨʳ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʘ ʥʘʩʪʨʦʡʢʠ Unified Data 
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Manager. ɺʩʝ ʵʣʝʤʝʥʪʳ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ ʭʨʘʥʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

SQL Server. ɺʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʜʘʥʥʳʝ OPC ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʩʪʫʧʥʳ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ICONICS ʯʝʨʝʟ Data Browser[5]. 

 

Data Browser 

ʋʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʨʘʫʟʝʨ ʜʘʥʥʳʭ GENESIS64 ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʥʘʙʦʨʝ ʧʨʠʣʦʞʝʥʠʡ ʠ ʯʘʱʝ ʥʘʟʳʚʘʝʪʩʷ ʙʨʘʫʟʝʨʦʤ ʜʘʥʥʳʭ. 

ɹʨʘʫʟʝʨ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʧʦʷʚʣʷʝʪʩʷ, ʢʦʛʜʘ ʚʳ ʥʘʞʠʤʘʝʪʝ ʢʥʦʧʢʫ ʤʥʦʛʦʪʦʯʠʷ 

ʥʘ ʩʚʦʡʩʪʚʦ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʢʘʢʦʡ-ʪʦ ʠʩʪʦʯʥʠʢ, ʥʘʧʨʠʤʝʨ ʩʚʦʡʩʪʚʦ 

DataSource ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ GraphWorX64. 

ɹʨʘʫʟʝʨ ʜʘʥʥʳʭ ʤʦʞʝʪ ʩʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ GENESIS64 

ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʩʦʜʝʨʞʘʱʫʶʩʷ ʚ ʥʠʭ, ʜʣʷ ʚʳʙʦʨʘ ʠ ʜʘʣʴʥʝʡʰʝ-

ʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɹʨʘʫʟʝʨ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʦʪʦʙʨʘʞʘʪʴ ʘʜʨʝʩ-

ʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ OPC-UA ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʩʝ ʪʝʛʠ ʠ ʠʩʪʦʯ-

ʥʠʢʠ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʝ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ ʠ ʨʝʛʠʩʪʨʳ, ʢʦʪʦʨʳʝ ʩʦ-

ʜʝʨʞʘʪʩʷ ʚ ʥʠʭ. ʇʦʩʢʦʣʴʢʫ OPC-UA ʩʚʷʟʳʚʘʝʪʩʷ ʩʦ ʩʪʘʨʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ 

ʜʘʥʥʳʭ OPC, ʪʘʢʠʤʠ ʢʘʢ OPC-DA, OPC-HDA, OPP-AE, OPC-XML -DA, OPC-

DX, OPC-Security ʠ OPC-Batch, ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʚʳ ʚʠʜʠʪʝ, ʩʦʜʝʨʞʘʪ ʥʝ 

ʪʦʣʴʢʦ ʥʦʚʳʝ ʜʘʥʥʳʝ ʩʝʨʚʝʨʘ OPC-UA, ʥʦ ʪʘʢʞʝ ʠ ʵʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩ-

ʪʦʯʥʠʢʠ ʜʘʥʥʳʭ. 
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ɻʣʘʚʘ 3. ʉʦʟʜʘʥʠʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʇʊʂ çɸʉʂʋ-ɺʇè 

 

3.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɼʣʷ ʧʨʦʤʳʩʣʦʚʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʘ ʢʘʬʝʜʨʝ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʂʘʟʘʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʂʊʉ) ï çɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʳʨʘʙʦʪʢʦʡ ʧʣʘʩʪʦʚè (çɸʉʂʋ-ɺʇè), 

ʢʦʪʦʨʳʡ ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʣʩʷ. çɸʉʂʋ-ɺʇè ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʧʨʦʤʳʩʣʦʚʳʭ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʙʲʝʢʪʘʤʠ ʢʦʥʪʨʦʣʷ ʷʚʣʷʶʪʩʷ ʜʦʙʳʚʘʶʱʠʝ ʠ ʥʘʛʥʝʪʘʪʝʣʴʥʳʝ ʩʢʚʘʞʠʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʣʦʱʘʜʠ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʂʊʉ çɸʉʂʋ-ɺʇè  

çɹʝʨʝʟʦʚʩʢʘʷ ʧʣʦʱʘʜʴ ç ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.1. 

ʀʜʝʷ ʢʦʤʧʣʝʢʩʘ çɸʉʂʋïɺʇè ʧʦʣʫʯʠʣʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ, ʠ ʚ ʨʘʤ-

ʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ ʀʥʩʪʠʪʫʪʘ 

ʬʠʟʠʢʠ ʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʙʳʣ ʩʦʟʜʘʥ çʋʯʝʙ-

ʥʦ-ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʝʥʠʡ ʧʝʨʝʥʦʩʘ ʚ ʧʦʨʠʩʪʳʭ ʩʨʝʜʘʭè. 

ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʫʯʝʙʥʦ-ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʙʘʟʝ SCADA ʧʘʢʝ-

ʪʘ Genesis64 ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʇʊʂ çɸʉʂʋ-ɺʇè ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʇʊʂ çɸʉʂʋ-

ɺʇè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.2. 
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ʈʠʩ.3.1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ  ʂʊʉ çɸʉʂʋ-ɺʇè ñɹʝʨʝʟʦʚʩʢʘʷ ʧʣʦʱʘʜʴò 

 

 

 

 

 



22 

 

 

ʈʠʩ.3.2. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ  ʇʊʂ çɸʉʂʋ-ɺʇè  

 

ʇʊʂ çɸʉʂʋ-ɺʇè ʠ ʂʊʉ çɸʉʂʋ-ɺʇè ñɹʝʨʝʟʦʚʩʢʘʷ ʧʣʦʱʘʜʴò ʠʤʝʶʪ 

ʩʭʦʞʫʶ ʪʨʝʭʫʨʦʚʥʝʚʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ: 

I ï ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ: ʦʙʦʨʫʜʦʚʘʥʠʝ ʂʀʇʠɸ (ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʧʨʠʙʦʨʳ ʠ ʘʧʧʘʨʘʪʫʨʘ) 

II ï ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ: ʂʦʥʪʨʦʣʣʝʨ r

III ï ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ (ɸʈʄ) 
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ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʪʨʝʭʫʨʦʚʥʝʚʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘ 

ʧʨʠʤʝʨʝ ʇʊʂ çɸʉʂʋ-ɺʇè, ʨʠʩ.3.2. 

ʅʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʜʣʷ  ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʤʘʥʦʤʝʪʨʳ (ʄɺʉ, 

ʄ1,ʄ2éʄ5) ʠ ʨʘʩʭʦʜʦʤʝʨ (ʈɺʉ) ʫʩʪʴʝʚʦʛʦ ʠ ʛʣʫʙʠʥʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. 

ʉʠʛʥʘʣʳ ʦʪ ʤʘʥʦʤʝʪʨʦʚ ʟʘʚʦʜʷʪʩʷ ʚ ʤʦʜʫʣʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ AIM 722 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ CPM902. 

ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ CPM902 ʩ 

ʜʚʫʭʢʘʥʘʣʴʥʳʤʠ ʤʦʜʫʣʷʤʠ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ AIM 722 ʧʨʝʦʙʨʘʟʫʝʪ ʘʥʘʣʦʛʦ-

ʚʳʝ ʩʠʛʥʘʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʥʦʤʝʪʨʦʚ, ʚ 

ʮʠʬʨʦʚʳʝ ʩʠʛʥʘʣʳ. ʊʘʢʞʝ ʢʦʥʪʨʦʣʣʝʨ CPM902 ʧʨʠʥʠʤʘʝʪ ʮʠʬʨʦʚʳʝ 

ʩʠʛʥʘʣʳ ʦʪ ʨʘʩʭʦʜʦʤʝʨʘ ʠ ʨʝʘʣʠʟʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʩʙʦʨ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥ-

ʥʳʭ ʠ ʠʭ  ʧʝʨʝʜʘʯʫ ʪʨʝʪʴʝʤʫ ʫʨʦʚʥʶ. 

ʇʨʠʤʝʯʘʥʠʝ: ʇʦ ʧʨʠʯʠʥʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ 

ʫʨʦʚʥʠ ʜʘʥʥʦʡ ʠʝʨʘʨʭʠʠ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ 

çʉʠʤʫʣʷʪʦʨè, ʢʦʪʦʨʳʡ ʟʘʤʝʱʘʝʪ ʵʪʠ ʫʨʦʚʥʠ.  

ʅʘ ʪʨʝʪʴʝʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʦʞʝʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ 

(ɸʈʄ) ʦʧʝʨʘʪʦʨʘ. ʆʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʠʝʤʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʲʝʢʪʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ CPM902. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1) ʇʨʠʝʤ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ CPM902 

2) ʆʙʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ 

3) ʅʘʢʦʧʣʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

4) ʆʙʝʩʧʝʯʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʭʨʘʥʠʤʳʭ ʜʘʥ-

ʥʳʭ 

5) ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

6) ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʛʨʘʬʠʢʦʚ ʠ 

ʦʪʯʝʪʦʚ 
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3.2. ʉʠʤʫʣʷʪʦʨ 

3.2.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʫʩʤʦʪʨʝʥ çʉʠʤʫʣʷʪʦʨè, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʜʣʷ 

ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠ ʜʣʷ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ ʚ ʧʣʘʩʪʝ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʤʫʣʷʪʦʨʦʤ ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʚʦʟʤʫʱʘʶʱʝʡ ʠ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥʘʭ, 

ʟʘʜʘʶʪʩʷ (ʨʠʩ.3.3): 

1. ʇʝʨʠʦʜʳ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè 

2. ʇʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè 

3. ʌʇʇ (ʬʠʣɹʪʨʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ) 

 

ʈʠʩ.3.3. ʋʩʪʘʥʦʚʢʘ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ çɼʝʙʠʪʘè ʠ ʌʇʇ 
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ɺ ʩʠʤʫʣʷʪʦʨʝ ʠʟʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1. ʇʝʨʠʦʜ 

1.1 ʊ1 ï ʧʝʨʠʦʜ 1-ʦʡ ʛʘʨʤʦʥʠʢʠ (ʩ)  

1.2 ʊ3 ï ʧʝʨʠʦʜ 3-ʝʡ ʛʘʨʤʦʥʠʢʠ (ʩ)  

2. ɼʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ: 

2.1 ɸʤʧʣʠʪʫʜ rʠ ʩʜʚʠʛʠ ʬʘʟ çɼʝʙʠʪʘè 

2.1.1 q0 ï ʧʦʩʪʦʷʥʥʘʷ çɼʝʙʠʪʘè ρπ ̍ Ⱦ̒ ̆ ̋ 

2.1.2 q1 ï ʘʤʣʠʪʫʜʘ 1-ʦʡ ʛʘʨʤʦʥʠʢʠ çɼʝʙʠʪʘè ρπ ̍ Ⱦ̒   

2.1.3 q3 ï ʘʤʣʠʪʫʜʘ 3-ʝʡ ʛʘʨʤʦʥʠʢʠ çɼʝʙʠʪʘè ρπ ̍ Ⱦ̒   

2.1.4 Delta q1 ï ʩʜʚʠʛ ʬʘʟʳ 1-ʦʡ ʛʘʨʤʦʥʠʢʠ çɼʝʙʠʪʘè (ʨʘʜ) 

2.1.5 Delta q3 ï ʩʜʚʠʛ ʬʘʟʳ 3-ʝʡ ʛʘʨʤʦʥʠʢʠ çɼʝʙʠʪʘè (ʨʘʜ) 

2.2 ʌʇʇ (ʬʠʣʪɹʨʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ) 

2.2.1 ɢ/rĮ ï ʢʦʤʧʣʝʢʩ  
̒
  

2.2.2 Ů ï ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ ρπ
̍

˜́z̒
    

3. ɼʣʷ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ: 

3.1 ʌʇʇ (ʬʠʣʪɹʨʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ) 

3.1.1 ɢ ï ʧʴʝʟʦʧʨʦʚʦʜʥʦʩʪʴ (
̍

̒
  

3.1.2 Ů ï ʛʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ ρπ
̍

˜́z̒
  

3.1.3 R ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʘʙʦʷʤʠ ʚʦʟʤʫʱʘʶʱʝʡ ʠ ʨʝʘʛʠʨʫʶʱʝʡ 

ʩʢʚʘʞʠʥ (ʤ) 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʝʨʠʦʜʦʚ ʢʦʣʝʙʘʥʠʡ, ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ ʌʇʇ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ, ʩʠʤʫʣʷʪʦʨ ʚʳʯʠʩʣʷʝʪ 

ʧʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ 

ʩʢʚʘʞʠʥʳ ʠ ʜʣʷ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ. 
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ʉʠʤʫʣʷʪʦʨ ʚʳʯʠʩʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1. ɼʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ: 

1.1 ɸʤʣʠʪʫʜʳ ʠ ʩʜʚʠʛʠ ʬʘʟ çɼʘʚʣʝʥʠʷè 

1.1.1 Pc1 ï ʘʤʣʠʪʫʜʘ 1-ʦʡ ʛʘʨʤʦʥʠʢʠ çɼʘʚʣʝʥʠʷè (ʢʇʘ) 

1.1.2 Pc3 ï ʘʤʣʠʪʫʜʘ 3-ʝʡ ʛʘʨʤʦʥʠʢʠ çɼʘʚʣʝʥʠʷè (ʢʇʘ) 

1.1.3 Delta ʈc1 ï ʩʜʚʠʛ ʬʘʟʳ 1-ʦʡ ʛʘʨʤʦʥʠʢʠ çɼʘʚʣʝʥʠʷè (ʨʘʜ) 

1.1.4 Delta ʈc3 ï ʩʜʚʠʛ ʬʘʟʳ 3-ʝʡ ʛʘʨʤʦʥʠʢʠ çɼʘʚʣʝʥʠʷè (ʨʘʜ) 

2. ɼʣʷ ʢʘʞʜʦʡ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʳ: 

2.1 ɸʤʣʠʪʫʜʳ ʠ ʩʜʚʠʛʠ ʬʘʟ çɼʘʚʣʝʥʠʷè 

2.1.1 P*1 ï ʘʤʣʠʪʫʜʘ 1-ʦʡ ʛʘʨʤʦʥʠʢʠ çɼʘʚʣʝʥʠʷè (ʢʇʘ) 

2.1.2 P*3 ï ʘʤʣʠʪʫʜʘ 3-ʝʡ ʛʘʨʤʦʥʠʢʠ çɼʘʚʣʝʥʠʷè (ʢʇʘ) 

2.1.3 Delta ʈ*1 ï ʩʜʚʠʛ ʬʘʟʳ 1-ʦʡ ʛʘʨʤʦʥʠʢʠ çɼʘʚʣʝʥʠʷè (ʨʘʜ) 

2.1.4 Delta ʈ*3 ï ʩʜʚʠʛ ʬʘʟʳ 3-ʝʡ ʛʘʨʤʦʥʠʢʠ çɼʘʚʣʝʥʠʷè (ʨʘʜ) 

ʉʠʤʫʣʷʪʦʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʦʣʥʷʝʪ ʚʳʯʠʩʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚ ʚʳʚʦ-

ʜʷʱʠʝ ʷʯʝʡʢʠ, ʨʠʩ.3.4. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʩʠʤʫʣʷʪʦʨ ʛʦʪʦʚ ʢ ʚʳʯʠʩʣʝʥʠʶ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ 

çɼʘʚʣʝʥʠʷè ʩʢʚʘʞʠʥ. 

ʇʨʠʤʝʯʘʝʥʠʝ: ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ 

çɼʘʚʣʝʥʠʷè ʠʩʧʦʣʴʟʫʶʪʩʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʠ ʚʳʯʠʩʣʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ. 

ɼʣʷ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʪʦʨʘ ʠ ʟʘʧʫʩʢʘ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʘʨʭʠʚ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ çɿʘʧʠʩʴ 

ɼʘʥʥʳʭè, ʨʠʩ.3.5. ʇʨʠ ʥʘʞʘʪʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ, ʟʘʧʫʩʢʘʝʪʩʷ 

ʩʠʤʫʣʷʪʦʨ, ʢʦʪʦʨʳʡ ʚʳʯʠʩʣʷʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʠ ʜʘʥʥʳʝ 

ʥʘʯʠʥʘʶʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ.  

 

 



27 

 

 

ʈʠʩ.3.4. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʧʦʣʥʝʥʠʝ ʷʯʝʝʢ, ʧʦʩʣʝ  

ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʦʚ çɼʝʙʠʪʘè ʠ ʌʇʇ 

 

 

 

 

ʈʠʩ.3.5. ʂʥʦʧʢʠ ï çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ çɿʘʧʠʩʴ ɼʘʥʥʳʭè 
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3.2.2 UDM. ʉʦʟʜʘʥʠʝ ʨʝʛʠʩʪʨʦʚ ʠ ʚʳʨʘʞʝʥʠʡ 

3.2.2.1 ʉʦʟʜʘʥʠʝ ʠ ʘʢʪʠʚʘʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ SQL Server 

ɽʜʠʥrʡ ʜʠʩʧʝʪʯʝʨ ʜʘʥʥʳʭ (UDM) ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʩʪʨʦʡʢʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʊʘʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʘʢ ʚʳʨʘʞʝʥʠʷ, ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ, ʛʨʫʧʧʳ ʪʝʛʦʚ, ʪʨʠʛʛʝʨʳ ʠ 

ʨʝʛʠʩʪʨʳ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʘ ʥʘʩʪʨʦʡʢʠ Unified Data 

Manager. ɺʩʝ ʵʣʝʤʝʥʪʳ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ ʭʨʘʥʷʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

SQL Server. ɺʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʘʢ ʜʘʥʥʳʝ OPC ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʩʪʫʧʥʳ ʠʟ ʧʨʠʣʦʞʝʥʠʡ ICONICS ʯʝʨʝʟ Data Browser. 

ɼʣʷ ʨʘʙʦʪʳ ʚ UDM ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʙʘʟʘ ʜʘʥʥʳʭ SQL Server, ʚ ʢʦʪʦʨʦʡ 

ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʝʢʪʦʤ ʵʣʝʤʝʥʪʳ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ, ʨʠʩ.3.6. 

 

 

ʈʠʩ.3.6. ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ SQL Server 

 

ɼʣ ̫ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ ʩʦʟʜʘʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ SQL Server, ʥʫʞʥʘ 

ʝʝ ʘʢʪʠʚʘʮʠʷ, ʨʠʩ.3.7. 
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ʇʨʠʤʝʯʘʥʠʝ: ʪʦʣʴʢʦ ʦʜʥʘ ʙʘʟʘ ʜʘʥʥʳʭ SQL Server ʤʦʞʝʪ ʙʳʪʴ 

ʘʢʪʠʚʠʨʦʚʘʥʘ ʠʟ ʥʘʙʦʨʘ ʠʤʝʶʱʠʭʩ ̫ʙʘʟ ʜʘʥʥʳʭ. 

 

ʈʠʩ.3.7. ɸʢʪʠʚʘʮʠʷ ʩʦʟʜʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ SQL Server 

 

3.2.2.2 ʈʝʛʠʩʪʨʳ 

ʈʝʛʠʩʪʨʳ ï ʵʪʦ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ ʠ ʢʣʠʝʥʪʳ GENESIS64. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʩʦʟʜʘʥʠʷ çʉʠʤʫʣʷʪʦʨʘè ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʪʠʧʘ 

ʨʝʛʠʩʪʨʦʚ: 

1) ʈʝʛʠʩʪʦʨ ʭʨʘʥʝʥʠʷ. ɼʘʥʥʳʡ ʨʝʛʠʩʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʣʦʙʘʣʴ-

ʥʫʶ ʧʝʨʝʤʝʥʥʫʶ, ʚ ʢʦʪʦʨʦʡ  ʭʨʘʥʷʪʩʷ ʟʥʘʯʝʥʠʷ. 

2) ʈʝʛʠʩʪʨ ʘʛʨʝʛʘʮʠʠ. ʕʪʦʪ ʨʝʛʠʩʪʨ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠʢʘ 

ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʪʝʛʘʤʠ (ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ OPC). 

ɼʘʥʥʳʡ ʨʝʛʠʩʪʨ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ. 

ʈʝʛʠʩʪʨ ʭʨʘʥʝʥʠʷ ʩʦʟʜʘʝʪʩʷ ʚ ʜʝʨʝʚʝ ʫʧʨʘʚʣʝʥʠʷ UDM. ʀʤʷ ʥʦʚʦʛʦ 

ʨʝʛʠʩʪʨʘ ʚʚʦʜʠʪʩʷ ʚ ʪʝʢʩʪʦʚʦʤ ʧʦʣʝ çNameè ʥʘ ʚʢʣʘʜʢʝ çRegister Propertiesè, 

ʨʠʩ.3.8. 
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ʈʠʩ.3.8. ʉʦʟʜʘʥʠʝ ʨʝʛʠʩʪʨʘ ʭʨʘʥʝʥʠʷ 

 

ʇʨʠʤʝʯʘʥʠʝ: ʄʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʧʘʧʢʠ ʠ ʨʘʟʤʝʱʘʪʴ ʚ ʥʠʭ 

ʨʝʛʠʩʪʨʳ. ɺ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ ʧʘʧʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʣʦʛʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʛʠʩʪʨʦʚ (ʨʠʩ.3.9). 

ʆʩʥʦʚʥʦʡ ʪʠʧ ʨʝʛʠʩʪʨʦʚ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ï ʵʪʦ ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ. 

ʉʚʦʡʩʪʚʘ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʠʜʝʥʪʠʯʥʳ, ʛʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʢʘʞʜʦʛʦ ʨʝʛʠʩʪʨʘ ï 

ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ (ʨʠʩ.3.9). 

ʇʨʠʤʝʯʘʥʠʝ: ʂʘʞʜʳʡ ʨʝʛʠʩʪʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ, 

ʩʦʩʪʦʷʱʝʝ ʪʦʣʴʢʦ ʠʟ ʮʠʬʨ, ʙʫʢʚ ʠ ʟʥʘʢʘ ʧʦʜʯʝʨʢʠʚʘʥʠʷ ç_è. 
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ʈʠʩ.3.9. ʈʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ ʥʘ ʚʢʣʘʜʢʝ çRegister Propertiesè 

 

ɺ ɻʪʦʡ ʨʘʙʦʪʝ ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʥʦʚʣʷʝʤʳʤʠ ʨʝʛʠʩʪʨʘʤʠ 

(ʯʪʝʥʠʷ/ʟʘʧʠʩʠ). ʊʠʧ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʭʨʘʥʷʪ ʜʘʥʥʳʝ ï çNativeè. 

ʉʚʦʡʩʪʚʘ ʨʝʛʠʩʪʨʘ ʭʨʘʥʝʥʠʷ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ.3.9. 

ʅʘ ʨʠʩ.3.10 ʦʪʦʙʨʘʞʝʥʘ ʚʢʣʘʜʢʘ çRegister Input/Outputè, ʚ ʢʦʪʦʨʦʡ 

ʚʠʜʥʦ, ʯʪʦ ʫ ʨʝʛʠʩʪʨʦʚ ʭʨʘʥʝʥʠʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʪʝʛʠ 

(ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ OPC), ʯʪʦ ʠ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʢʘʢ ʛʣʦʙʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʚ 

ʢʦʪʦʨʳʝ ʪʦʣʴʢʦ ʤʦʞʥʦ ʟʘʧʠʩʳʚʘʪʴ ʟʥʘʯʝʥʠʷ ʠ  ʭʨʘʥʠʪʴ ʵʪʠ ʟʥʘʯʝʥʠʷ. 
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ʈʠʩ.3.10. ʈʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ ʥʘ ʚʢʣʘʜʢʝ çRegister Input/Outputè 

 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʨʝʛʠʩʪʨʦʚ ʭʨʘʥʝʥʠʷ ï ʵʪʦ ʟʘʧʠʩʳʚʘʪʴ ʜʘʥʥʳʝ, ʭʨʘʥʠʪʴ 

ʜʘʥʥʳʝ ʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʚʳʨʘʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʘʨʘʤʝʪʨʳ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè, ʠ ʚ ʚʳʨʘʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ 

ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè, ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʝʤʝʥʥʳʭ. 

ʈʝʛʠʩʪʨ ʘʛʨʝʛʘʮʠʠ ʩʦʟʜʘʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ  ʨʝʛʠʩʪʨ ʭʨʘʥʝʥʠʷ, ʨʠʩ.3.8. 

ʂʨʦʤʝ ʵʪʦʛʦ ʨʝʛʠʩʪʨʳ ʘʛʨʝʛʘʮʠʠ ʪʦʞʝ ʷʚʣʷʶʪʩʷ ʦʙʥʦʚʣʷʝʤʳʤʠ ʨʝʛʠʩʪʨʘʤʠ 

(ʯʪʝʥʠʷ/ʟʘʧʠʩʠ) ʠ ʪʠʧ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʭʨʘʥʷʪ ʠ ʧʨʠʥʠʤʘʶʪ ʠʟ ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ ʆʈʉ ï çNativeè. 

ʈʝʛʠʩʪʨʳ ʘʛʨʝʛʘʮʠʠ ʦʙʥʦʚʣʷʶʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʝʛ 

ʙʫʜʝʪ ʚʢʣʶʯʝʥ, ʨʠʩ.3.11. ʆʧʨʝʜʝʣʝʥʥʳʡ ʪʝʛ ï ʵʪʦ ʨʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʧʨʠʚʷʟʘʥ ʢ ʢʥʦʧʢʝ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè. ʈʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʦʤ ʭʨʘʥʝʥʠʷ, ʩ ʪʠʧʦʤ ʜʘʥʥʳʭ çBoolè. 
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ʈʠʩ.3.11. ʈʝʛʠʩʪʨʳ ʘʛʨʝʛʘʮʠʠ ʥʘ ʚʢʣʘʜʢʝ çRegister Propertiesè 

 

ʅʘ ʚʢʣʘʜʢʝ çRegister Input/Outputè (ʨʠʩ.3.12) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʛʠʩʪʨ 

ʘʛʨʝʛʘʮʠʠ ʠʤʝʝʪ ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʥʘʙʦʨʘ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ: 

1) ɺʭʦʜʥʦʡ ʪʝʛ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʳʨʘʞʝʥʠʝʤ (ʠʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ OPC), ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʠ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʚ ʚʳʭʦʜʥʦʡ ʪʝʛ. 

2) ɺʳʭʦʜʥʦʡ ʪʝʛ ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʦʤ ʭʨʘʥʝʥʠʷ (ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 

OPC), ʢʦʪʦʨʳʡ ʟʘʧʠʩʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ. 
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ʈʠʩ.3.12. ʈʝʛʠʩʪʨ ʘʛʨʝʛʘʮʠʠ ˉ1  ʥʘ ʚʢʣʘʜʢʝ çRegister Input/Outputè 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʚʩʝʭ ʨʝʛʠʩʪʨʦʚ ʘʛʨʝʛʘʮʠʠ ʘʥʘʣʦʛʠʯʝʥ. ʆʪʣʠʯʘʶʪʩʷ 

ʨʝʛʠʩʪʨʳ ʘʛʨʝʛʘʮʠʠ ʪʝʤ, ʯʪʦ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 

(ʚʳʨʘʞʝʥʠʝ, ʨʝʛʠʩʪʨ) ʜʣʷ ʚʭʦʜʥʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ ʪʝʛʘ (ʨʠʩ.3.13). 

 

ʈʠʩ.3.13. ʈʝʛʠʩʪʨ ʘʛʨʝʛʘʮʠʠ ˉ4 ʥʘ ʚʢʣʘʜʢʝ çRegister Input/Outputè 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʢʘʟʘʪʴ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ (ʚʳʨʘʞʝʥʠʝ, ʨʝʛʠʩʪʨ) 

ʚʭʦʜʥʦʤʫ ʠʣʠ ʚʳʭʦʜʥʦʤʫ ʪʝʛʫ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʨʘʫʟʝʨ ʜʘʥʥʳʭ (Data Browser). 

ɹʨʘʫʟʝʨ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.3.14. 

 

ʈʠʩ.3.14. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʨʘʫʟʝʨʘ ʜʘʥʥʳʭ ʜʣʷ ʚʳʙʦʨʘ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ 

 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʨʝʛʠʩʪʨʦʚ ʘʛʨʝʛʘʮʠʠ ï ʵʪʦ ʩʯʠʪʳʚʘʪʴ ʜʘʥʥʳʝ ʠʟ 

ʚʭʦʜʥʦʛʦ ʪʝʛʘ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʟʘʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʠ 

ʟʘʧʠʩʳʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʚʳʭʦʜʥʦʡ ʪʝʛ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʦʙʥʦʚʣʷʝʤʳʤ ʨʝʛʠʩʪʨʦʤ. 
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3.2.2.3 ɺʳʨʘʞʝʥʠʷ 

ɻʣʦʙʘʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʚ Unified 

Data Manager ʠ ʜʦʩʪʫʧʥʳ ʢʘʢ ʦʙʳʯʥʳʝ ʪʝʛʠ (ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ OPC) ʚ ʢʣʠ-

ʝʥʪʩʢʠʭ ʧʨʠʣʦʞʝʥʠʷʭ OPC UA. ɻʣʦʙʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʢʦʤʙʠʥʠ-

ʨʦʚʘʪʴ ʨʘʟʥʳʝ ʪʝʛʠ ʜʘʥʥʳʭ ʚ ʧʨʦʩʪʦʤ ʚʳʨʘʞʝʥʠʠ. ʂʘʞʜʦʝ ʛʣʦʙʘʣʴʥʦʝ ʚʳ-

ʨʘʞʝʥʠʝ ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʝʜʠʥʳʡ ʪʝʛ ʜʘʥʥʳʭ ʚʳʨʘʞʝʥʠʷ. ɽʛʦ ʧʝʨʝʩʯʝʪ ʙʫʜʝʪ 

ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʷʭ ʠʣʠ ʪʝʛʘʭ ʜʘʥʥʳʭ ʪʨʠʛʛʝʨʘ. ʂʣʠʝʥʪ-

ʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʵʪʠʤ ʪʝʛʘʤ ʜʘʥʥʳʭ ʚʳʨʘʞʝʥʠʷ, ʢʘʢ 

ʪʝʛʠ ʜʘʥʥʳʭ ʯʪʝʥʠʷ/ʟʘʧʠʩʠ ʩ ʥʘʩʪʨʦʝʥʥʳʤ ʪʠʧʦʤ ʜʘʥʥʳʭ. 

ʇʨʦʮʝʜʫʨʘ ʩʦʟʜʘʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ ʩʭʦʞʘ ʥʘ ʧʨʦʮʝʜʫʨʫ ʩʦ-

ʟʜʘʥʠ ̫ʨʝʛʠʩʪʨʦʚ (ʨʠʩ.3.15). 

 

ʈʠʩ.3.15. ʉʦʟʜʘʥʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʣʦʙʘʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ ʯʪʝʥʠʷ. ʅʘ 

ʚʢʣʘʜʢʝ çExpression Propertiesè ʫʢʘʟʳʚʘʝʪʩʷ ʪʠʧ ʜʘʥʥʳʭ ï çNativeè. ʉʢʦ-

ʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ - ç100 ʤʩè (ʨʠʩ.3.16). 

ɼʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʠʤʝʥʷʶʪʩʷ ʢʦ ʚʩʝʤ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚʳʨʘʞʝʥʠʷʤ ʯʪʝʥʠʷ, 

ʧʨʠ ʵʪʦʤ  ʫ ʢʘʞʜʦʛʦ ʚʳʨʘʞʝʥʠʷ ʩʚʦʝ ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ (ʨʠʩ.3.17). 
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ʈʠʩ.3.16. ɺr ʨʘʞʝʥʠʝ ʯʪʝʥʠʷ ʥʘ ʚʢʣʘʜʢʝ çExpression Propertiesè 

 

 

ʈʠʩ.3.17. ʀʩʧʦʣʴʟʫʝʤʳʝ ʚʳʨʘʞʝʥʠʷ 

ʅʘ ʚʢʣʘʜʢʝ çRead Expressionè ʚʳʨʘʞʝʥʠʡ (ʨʠʩ.3.18) ʚ ʨʝʜʘʢʪʦʨʝ 

ʚʳʨʘʞʝʥʠʡ (Expression Edit) ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʬʦʨʤʫʣʳ. ɼʘʥʥʳʝ 
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ʬʦʨʤʫʣʳ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʥʪʘʢʩʠʩʦʤ ʚʳʨʘʞʝʥʠʡ 

ICONICS. ɺʩʝ ʧʨʠʤʝʥʷʝʤʳʝ ʬʦʨʤʫʣʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʦʢʘʟʘʥʳ ʥʠʞʝ (3.1 ï 

3.11). ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʵʪʠʭ ʬʦʨʤʫʣ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʟʜʘʥʥʳʝ ʨʘʥʝʝ 

ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ, ʜʨʫʛʠʝ ʩʦʟʜʘʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʠ ʪʝʛʠ (ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 

ʆʈʉ). ɺ ʨʝʜʘʢʪʦʨʝ ʚʳʨʘʞʝʥʠʡ (Expression Edit) ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʥʦʧʢʘ 

çVariablesè ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚr ʙʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 

(ʨʝʛʠʩʪʦʨ, ʚʳʨʘʞʝʥʠʝ ʠʣʠ ʪʝʛ ʜʘʥʥʳʭ OPC), ʠʩʧʦʣʴʟʦʚʘʚ ʝʛʦ ʚ ʢʘʯʝʩʪʚʝ  

ʧʝʨʝʤʝʥʥʦʡ ʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʬʦʨʤʫʣʝ (ʨʠʩ.3.19). ɼʘʥʥʘʷ ʢʥʦʧʢʘ çVariablesè 

ʦʪʢʨʳʚʘʝʪ çɹʨʘʫʟʝʨ ʜʘʥʥʳʭè, ʛʜʝ ʠ ʚʳʙʠʨʘʝʪʩʷ ʥʫʞʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 

(3.20). 

ʇʨʠʤʝʯʘʥʠʝ: ʂʘʞʜʘʷ ʧʝʨʝʤʝʥʥʘʷ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʬʦʨʤʫʣʘʭ ï ʵʪʦ 

ʨʝʛʠʩʪʨ ʭʨʘʥʝʥʠʷ ʠʣʠ ʩʦʟʜʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ. 

 

ʈʠʩ.3.18. ɺr ʨʘʞʝʥʠʝ ʯʪʝʥʠʷ ʥʘ ʚʢʣʘʜʢʝ çRead Expressionè 
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ʈʠʩ.3.19. ʈʝʜʘʢʪʦʨ ʚʳʨʘʞʝʥʠʡ 

 

ʈʠʩ.3.20. ɹʨʘʫʟʝʨ ʜʘʥʥʳʭ 
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 ɺʩʝ ʚʳʨʘʞʝʥʠʷ ʯʪʝʥʠʷ, ʧʨʠʤʝʥʷʶʱʠʝ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʧʨʦʧʠʩʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʥʪʘʢʩʠʩʦʤ ʚʳʨʘʞʝʥʠʡ ICONICS ʚ çʨʝʜʘʢʪʦʨʝ 

ʚʳʨʘʞʝʥʠʡè, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.ɸ.1-ɸ.4 (ʧʨʠʣʦʞʝʥʠʝ ɸ). 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʚʳʨʘʞʝʥʠʷ ʯʪʝʥʠ ̫ï ʥʘ ʦʩʥʦʚʝ ʚʚʦʜʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ʦʧʝʨʘʪʦʨʦʤ,  ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦ ʬʦʨʤʫʣʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

çɼʘʚʣʝʥʠʷè, ʠʩʧʦʣʴʟʦʚʘʚ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʝ ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʧʦ ʬʦʨʤʫʣʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʩʢʚʘʞʠʥ ʠ 

ʟʘʧʠʩʳʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʩʯʝʪʦʚ ʚ ʟʘʜʘʥʥʳʝ ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè: 

1. ɼʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ: 

‏ ὴ‏            ή‏ 

‏ ὴ‏            ή‏ 

ʊʘʢ ʢʘʢ ‏ή ʠ ‏ή ʨʘʚʥʳ ʥʫʣʶ, ʪʦ 

‏ ὴ‏   

‏ ὴ‏   

‏  ὥὶὧὸὫ

ở

Ở
ờ

ᶻ
 z Ợ

ỡ
Ỡ

       (3.1) 

‏  ὥὶὧὸὫ

ở

Ở
ờ

ᶻ
 z Ợ

ỡ
Ỡ

       (3.2) 

ὖ
ᶻᶻ

          (3.3) 
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ὖ
ᶻᶻ

         (3.4) 

2. ɼʣʷ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ: 

z‏ ὴz‏    ή‏ 

z‏ ὴz‏   ή‏ 

ʊʘʢ ʢʘʢ ‏ή ʠ ‏ή ʨʘʚʥʳ ʥʫʣʶ, ʪʦ 

z‏ ὴz‏   

z‏ ὴz‏   

z‏ Ὑᶻ
ᶻ

          (3.5) 

z‏ Ὑᶻ
ᶻ

         (3.6) 

ὖz  
ᶻ  ᶻ  

ᶻᶻ ᶻ  Ѝz

        (3.7) 

ὖz  
ᶻ  ᶻ  

ᶻᶻ ᶻ  Ѝz

        (3.8) 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʩʢʚʘʞʠʥ:  

1. ɼʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 

ήὸ  ή ή ÃzÏÓὸ ή ÃzÏÓὸ     (3.9) 

ὖὸ  ὖ ὖ ÃzÏÓὸ ‏  ὖ ÃzÏÓὸ ‏   (3.10) 

2. ɼʣʷ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ (i ï ʥʦʤʝʨ ʩʢʚʘʞʠʥʳ): 

ὖz ὸ  ὖz ὖz ÃzÏÓὸ z‏ ὖz ÃzÏÓὸ  z‏  (3.11) 
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3.3. ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ɸʈʄ ʦʧʝʨʘʪʦʨʘ 

 

3.3.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦ-

ʱʴʶ ʧʨʠʣʦʞʝʥʠʷ GraphWorX64. 

GraphWorX64 ï ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʨʘʥ-

ʥʳʭ ʬʦʨʤ, ʚ ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʧʨʦʮʝʩʩʘ, ʚ ʧʨʠ-

ʚʳʯʥʦʡ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʬʦʨʤʝ. GraphWorX64 ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʜʠʥʘʤʠʯʝ-

ʩʢʠ ʤʝʥʷʶʱʠʝʩʷ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ (ʢʥʦʧʦʢ, ʧʝʨʝʢʣʶʯʘʪʝʣʝʡ ʠ ʜʨ.), ʘ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ. ʂʨʦʤʝ ʵʪʦʛʦ GraphWorX64 ʧʦʟʚʦ-

ʣʷʝʪ ʦʪʦʙʨʘʟʠʪʴ ʜʘʥʥʳʝ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩ ʣʶ-

ʙʳʭ OPC-UA ʩʦʚʤʝʩʪʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʫ 

ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʜʘʥʥʦʤ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ: 

1) ʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2) ʉʠʤʫʣʷʪʦʨ 

3) ʂʘʨʪʘ 

4) ɻʨʘʬʠʢʠ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʠʡ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

1) ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʜʘʥʥʦʛʦ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʦʪʢʨʳʚʘʝʪʩʷ ʵʢʨʘʥʥʘʷ 

ʬʦʨʤʘ çʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷè (ʨʠʩ.3.21). 

2) ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʇʨʠʩʪʫʧʠʪʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠèʁ ʚ ʵʢʨʘʥʥʦʡ 

ʬʦʨʤʝ çʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʡè, ʦʪʢʨʳʚʘʝʪʩʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ 

çʉʠʤʫʣʷʪʦʨè. ɺ ʜʘʥʥʦʡ ʵʢʨʘʥʥʦʡ ʬʦʨʤʝ ʟʘʜʘʶʪʩʷ ʪʨʝʙʫʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʩʠʤʫʣʷʪʦʨʘ, ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʩʠʤʫʣʷʪʦʨ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ 

çɿʘʧʫʩʢ ʩʠʤʫʣʷʪʦʨʘè (ʨʠʩ.3.25). 

3) ɼʘʣʴʥʝʡʰʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʪʢʨʳʪʠʡ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʟʘʚʠʩʠʪ 

ʦʪ ʧʦʞʝʣʘʥʠʡ ʦʧʝʨʘʪʦʨʘ, ʪʘʢ ʢʘʢ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ çʉʠʤʫʣʷʪʦʨè, 
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çʂʘʨʪʘè ʠ çɻʨʘʬʠʢʠè ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʢʥʦʧʢʘʤʠ ʚ ʩʪʨʦʢʝ ʤʝʥʶ. 

 

3.3.2 ʉʦʟʜʘʥʠʝ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ çʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷè 

ʉʦʟʜʘʥʥʘʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ çʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷè ʚʳʛʣʷʜʠʪ ʪʘʢ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.21. 

 

ʈʠʩ.3.21. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷè 

ɺ ʦʙʲʝʢʪʥʦʤ ʧʨʦʚʦʜʥʠʢʝ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ (ʨʠʩ.3.22): 

1) ʂʥʦʧʢʘ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ çʉʠʤʫʣʷʪʦʨè. 

2) ʅʘʜʧʠʩʠ. 

3) ʌʦʥʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 
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ʈʠʩ.3.22. ʆʙʲʝʢʪʥʳʡ ʧʨʦʚʦʜʥʠʢ 

çʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷè 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʥʦʧʢʠ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ çʉʠʤʫ-

ʣʷʪʦʨè ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ.3.23. 

ʂʦʤʘʥʜʘ ʜʠʥʘʤʠʢʠ çLoadDisplayè ʵʪʦʡ ʢʥʦʧʢʠ ʦʪʢʨʳʚʘʝʪ ʦʢʥʦ ʩ ʵʢʨʘ-

ʥʦʤ çʉʠʤʫʣʷʪʦʨè.  

 
ʈʠʩ.3.23. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʥʦʧʢʠ  

çʇʨʠʩʪʫʧʠʪʴ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶè 

ʉʚʦʡʩʪʚʘ ʜʠʩʧʣʝʷ ʥʘʩʪʨʦʝʥʳ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʩʚʦʡʩʪʚʘ ʬʦʥʦʚʦʛʦ ʠʟʦʙʨʘ-

ʞʝʥʠʷ (ʨʠʩ.3.24).  



45 

 

ʇʨʠʤʝʯʘʥʠʝ: ɼʣʷ ʧʦʜʜʝʨʞʘʥʠ ̫ ʦʜʥʦʪʠʧʥʦʩʪʠ ʚ ʵʢʨʘʥʥʳʭ ʬʦʨʤʘʭ, 

ʩʚʦʡʩʪʚʘ ʜʠʩʧʣʝʝʚ ʠ ʤʝʥʶ ʩʦʟʜʘʶʪʩʷ ʩ ʦʜʥʦʡ ʪʝʤʘʪʠʢʦʡ. 

 

ʈʠʩ.3.24. ʉʚʦʡʩʪʚʘ ʜʠʩʧʣʝʷ çʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷè 

ʆʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʜʠʩʧʣʝʷ ʜʣʷ ʚʩʝʭ ʵʢʨʘʥʥʳʭ ʬʦʨʤ: 

1) ʈʘʟʤʝʨ ʜʠʩʧʣʝʷ ï 1355ʭ768. 

2) ʕʢʨʘʥ ʤʘʩʰʪʘʙʠʨʫʝʤʳʡ (IsScalable). 

3) ʉʢʦʨʦʩʪʴ ʩʢʘʥʠʨʦʚʘʥʠʷ (ScanRate) ï 500 ʤʠʣʣʠʩʝʢʫʥʜ. 

 

3.3.3 ʉʦʟʜʘʥʠʝ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ çʉʠʤʫʣʷʪʦʨè 

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çʉʠʤʫʣʷʪʦʨè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.25, ʢʦʪʦʨʘʷ ʚr -

ʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1) ʅʘʛʣʷʜʥʦ ʠ ʧʦʥʷʪʥʦ ʦʪʦʙʨʘʞʘʝʪ ʦʧʝʨʘʪʦʨʫ ʚʚʦʜʠʤʳʝ ʠ ʚʳʯʠʩʣʷ-

ʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ. 

2) ʇʨʠʚʷʟʳʚʘʝʪ ʟʘʧʦʣʥʷʶʱʠʝ ʷʯʝʡʢʠ (Data Entry) ʢ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥ-

ʥʳʭ (ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ) ʠ ʚʳʚʦʜʷʱʠʝ ʷʯʝʡʢʠ (Process Point) ʢ 

ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ (ʚʳʨʘʞʝʥʠʷ ʯʪʝʥʠʷ). 
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3) ɺʳʧʦʣʥʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʢʥʦʧʦʢ ʚ ʩʪʨʦʢʝ ʤʝʥʶ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʢʦʤʘʥʜ ʜʠʥʘʤʠʢʠ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ. 

 

ʈʠʩ.3.25. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çʉʠʤʫʣʷʪʦʨè 

ʉʦʟʜʘʥʥʘʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ (ʨʠʩ.3.26): 

1) ɻʨʫʧʧʳ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʥʘʜʧʠʩʝʡ, ʬʠʛʫʨ ʠ ʪʝʢʩʪʦ-

ʚʳʭ ʦʙʲʝʢʪʦʚ (ʟʘʧʦʣʥʷʶʱʠʭ ʠ ʚʳʚʦʜʷʱʠʭ   ʷʯʝʝʢ). 

2) ʉʪʨʦʢʘ ʤʝʥʶ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʥʘʜʧʠʩʝʡ, ʬʠʛʫʨ ʠ ʢʥʦʧʦʢ 

(çʂʘʨʪʘè, çɻʨʘʬʠʢʠè, çɸʚʘʨʠʷè, çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ çɿʘʧʠʩʴ 

ɼʘʥʥʳʭè). 
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ʈʠʩ.3.26. ʆʙʲʝʢʪʥʳʡ ʧʨʦʚʦʜʥʠʢ çʉʠʤʫʣʷʪʦʨè 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʧʦʣʥʷʶʱʠʭ ʠ ʚʳʚʦʜʷʱʠʭ ʷʯʝʝʢ ʩʭʦʞʠ. ʆʪ-

ʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʚʳʚʦʜʷʱʠʭ ʷʯʝʝʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʢʩʪʦʚʳʝ ʦʙʲʝʢʪʳ ï 

çʊʦʯʢʘ ʧʨʦʮʝʩʩʘè (Process Point), ʘ ʚ ʟʘʧʦʣʥʷʶʱʠʭ ʷʯʝʝʢ ï çɺʚʦʜ ʜʘʥʥʳʭè 

(Data Entry). 

ʇʨʠʤʝʯʘʥʠʝ: ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʚʳʚʦʜʷʱʠʭ ʷʯʝʝʢ ʷʚʣʷʶʪʩʷ ʚʳʨʘ-

ʞʝʥʠʷ ʯʪʝʥʠʷ, ʘ ʟʘʧʦʣʥʷʶʱʠʭ ʷʯʝʝʢ ʷʚʣʷʶʪʩʷ ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʧʦʣʥʷʶʱʝʡ ʷʯʝʡʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩ.3.27. 

 
ʈʠʩ.3.27. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʘʧʦʣʥʷʶʱʝʡ ʷʯʝʡʢʠ 
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ʇʨʠʤʝʯʘʥʠʝ: ʋ ʢʘʞʜʦʡ ʷʯʝʡʢʠ (ʟʘʧʦʣʥʷʶʱʘʷ, ʚʳʚʦʜʷʱʘʷ) ʠʤʝʝʪʩʷ ʩʦʙ-

ʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ (ʚʳʨʘʞʝʥʠʝ ʯʪʝʥʠʷ, ʨʝʛʠʩʪʨ ʭʨʘʥʝʥʠʷ). 

ʂʘʞʜʘʷ ʢʥʦʧʢʘ ʩʪʨʦʢʠ ʤʝʥʶ ʠʤʝʝʪ ʜʠʥʘʤʠʢʫ çPickActionè. 

çPickActionè ï ʜʠʥʘʤʠʢʘ, ʢʦʪʦʨʘʷ ʠʥʠʮʠʠʨʫʝʪ ʜʝʡʩʪʚʠʝ, ʪʘʢʦʝ ʢʘʢ ʱʝʣʯʦʢ 

ʤʳʰʠ, ʩʜʝʣʘʥʥʦʝ ʦʧʝʨʘʪʦʨʦʤ ʚ ʨʝʞʠʤʝ çRuntimeè. 

ɺ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʢʘʞʜʦʡ ʢʥʦʧʢʝ ʩʪʨʦʢʠ ʤʝʥʶ ʫʢʘʟʘʥʘ ʢʦʤʘʥ-

ʜʘ ʜʠʥʘʤʠʢʠ çLoad Displayè, ʢʦʪʦʨʘʷ ʦʪʢʨʳʚʘʝʪ ʟʘʜʘʥʥʫʶ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ 

(ʨʠʩ.3.28).  

 
ʈʠʩ.3.28. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʥʦʧʢʠ çʂʘʨʪʘè 

ʇʨʠʤʝʯʘʥʠʝ: ʂʘʞʜʘʷ ʢʥʦʧʢʘ ʦʪʢʨʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʦʢʥʦ. ʅʘʧʨʠ-

ʤʝʨ, ʢʥʦʧʢʘ çʂʘʨʪʘè ʦʪʢʨʳʚʘʝʪ ʵʢʨʘʥʥʫʶ ʬʦʨʤʫ çʂʘʨʪʘè, ʨʠʩ.3.29. 
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ʈʠʩ.3.29. ʂʥʦʧʢʠ ʩʪʨʦʢʠ ʤʝʥʶ çʉʠʤʫʣʷʪʦʨè 

ɺ ʩʪʨʦʢʝ ʤʝʥʶ çʉʠʤʫʣʷʪʦʨè ʠʤʝʶʪʩʷ ʝʱʝ ʢʥʦʧʢʠ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦ-

ʨʘè ʠ çɿʘʧʠʩʴ ɼʘʥʥʳʭè, ʨʠʩ.3.29. ɼʘʥʥʳʝ ʢʥʦʧʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʟʘʧʫʩʢʘ 

ʩʠʤʫʣʷʪʦʨʘ ʠ ʜʣʷ ʟʘʧʫʩʢʘ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ.  

ʂʥʦʧʢʠ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ çɿʘʧʠʩʴ ɼʘʥʥʳʭè ʫʧʨʘʚʣʷʶʪʩʷ ʨʝʛʠ-

ʩʪʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ (ʭʨʘʥʝʥʠʷ). ʈʝʛʠʩʪʨ rʫʧʨʘʚʣʝʥʠʷ ʧʨʠʚʷʟʘʥ rʢ ʢʥʦʧʢʘʤ 

çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ çɿʘʧʠʩʴ ɼʘʥʥʳʭè, ʠ ʷʚʣʷʝʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ 

ʵʪʠʭ ʢʥʦʧʦʢ. ɼʘʥʥʳʝ ʨʝʛʠʩʪʨr ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨʘʤ ʭʨʘʥʝʥʠʷ, ʩ ʪʠʧʦʤ ʜʘʥʥʳʭ 

çBoolè. 

ʇʨʠʤʝʯʘʥʠʝ: ʈʝʛʠʩʪʨʳ ʫʧʨʘʚʣʝʥʠʷ ʢʥʦʧʦʢ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ 

çɿʘʧʠʩʴ ɼʘʥʥʳʭè ʩʭʦʞʠ. ʆʪʣʠʯʠʝ ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʚ ʪʦʤ, ʯʪʦ ʨʝʛʠʩʪʨ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʢʥʦʧʢʠ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʫʧʨʘʚʣʷʝʪ ʨʝʛʠʩʪʨʘʤʠ ʘʛʨʝʛʘ-

ʮʠʠ, ʘ ʨʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʢʥʦʧʢʠ çɿʘʧʠʩʴ ɼʘʥʥʳʭè ʫʧʨʘʚʣʷʝʪ ʪʝʛʘʤʠ ʙʘ-

ʟʳ ʜʘʥʥʳʭ ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ. 

ɺ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʢʘʞʜʦʡ ʢʥʦʧʢʠ ʫʢʘʟʘʥʘ ʢʦʤʘʥʜʘ ʜʠʥʘʤʠʢʠ 

çToggleValueè, ʢʦʪʦʨʘʷ ʧʝʨʝʢʣʶʯʘʝʪ ʫʢʘʟʘʥʥʳʝ ʜʚʘ ʟʥʘʯʝʥʠʷ ï ç1è ʠ ç0è , 

ʨʠʩ.3.30. 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè (çɿʘʧʠʩʴ ɼʘʥʥʳʭè), ʨʝʛʠʩʪʨ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʦʚʠʪʴʩʷ ʨʘʚʥʳʤ ç1è. ʇʦʩʣʝ ʯʝʛʦ ʨʝʛʠʩʪʨʳ ʘʛʨʝʛʘʮʠʠ (ʪʝʛʠ 

ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ) ʟʘʧʫʩʢʘʶʪʩʷ ʠ ʦʙʥʦʚʣʷʶʪʩʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘʧʫʩ-

ʢʘʝʪʩʷ ʩʠʤʫʣʷʪʦʨ (ʥʘʯʠʥʘʝʪʩʷ ʟʘʧʠʩʴ ʜʘʥʥʳʭ ʚ ʘʨʭʠʚ).  

ʇʨʠ ʦʪʞʘʪʠʠ ʵʪʦʡ ʢʥʦʧʢʠ, ʨʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʦʚʠʪʴʩʷ ʨʘʚʥʳʤ 

ç0è. ʇʦʩʣʝ ʯʝʛʦ ʨʝʛʠʩʪʨʳ ʘʛʨʝʛʘʮʠʠ (ʪʝʛʠ ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ)  ʦʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʠ ʧʝʨʝʩʪʘʶʪ ʦʙʥʦʚʣʷʪɹʩʷ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʠʤʫʣʷ-

ʪʦʨ (ʜʘʥʥʳʝ ʧʝʨʝʩʪʘʪʁ ʟʘʧʠʩʳʚʘʪʴʩ ̫ʚ ʘʨʭʠʚ). 
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ʈʠʩ.3.30. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʥʦʧʢʠ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè 

ʂ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ ʢʥʦʧʦʢ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ çɿʘʧʠʩʴ ɼʘʥʥʳʭè 

ʪʘʢʞʝ ʧʨʠʚʷʟʘʥʳ ʚʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʦʢ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ çɿʘʧʠʩʴ ɼʘʥʥʳʭè, ʧʦʚ̫-

ʣʷʶʪʩʷ ʚʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʜʧʠʩʷʤʠ: çʉʠʤʫʣʷ-

ʪʦʨ ʟʘʧʫʱʝʥè ʠ çɼʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷè, ʨʠʩ.3.5. 

ʇʨʠ ʦʪʞʘʪʠʠ ʜʘʥʥʳʭ ʢʥʦʧʦʢ, ʚʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ ʠʩʯʝʟʘʶʪ. 

3.3.4 ʉʦʟʜʘʥʠʝ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ çʂʘʨʪʘè 

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çʂʘʨʪʘè ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1) ʆʪʦʙʨʘʞʘʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʩʝʭ ʩʢʚʘʞʠʥ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨ-

ʪʝ, ʩʦʟʜʘʥʥʘ ̫ ʚ ʧʨʦʛʨʘʤʤʝ ɻʀʉ (ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ) 

ʢʦʤʧʘʥʠʠ ESRI. 

2) ʆʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝ-

ʥʠʷè ʚ ʚʠʜʝ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʜʣʷ ʚʦʟʤʫʱʘ-

ʶʱʝʡ ʩʢʚʘʞʠʥʳ. 
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3) ʆʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ 

ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʜʣʷ ʢʘʞʜʦʡ ʨʝʘʛʠʨʫʶʱʝʡ 

ʩʢʚʘʞʠʥʳ. 

4) ɺʳʧʦʣʥʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʢʥʦʧʦʢ ʚ ʩʪʨʦʢʝ ʤʝʥʶ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʢʦʤʘʥʜ ʜʠʥʘʤʠʢʠ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ. 

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çʂʘʨʪʘè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.31. 

 

ʈʠʩ.3.31. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çʂʘʨʪʘè 

ʉʦʟʜʘʥʥʘʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ (ʨʠʩ.3.32): 

1) ɻʨʫʧʧʳ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʬʠʛʫʨ çPushPinè ʠ ʩʠʛʥʘʣʴ-

ʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ çSmartPinsè. 

2) ʃʠʥʠʠ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʟʘʙʦʷʤʠ ʚʦʟʤʫ-

ʱʘʶɦʝʡ ʩʢʚʘʞʠʥʳ ʠ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè. 
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3) ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʚ ʚʠʜʝ ʬʦʥʦʚʦʛʦ ʩʣʦʷ, ʩʦʟʜʘʥʥʘʷ ʚ ʧʨʦʛʨʘʤ-

ʤʝ ɻʀʉ ʢʦʤʧʘʥʠʠ ESRI. ʊʠʧ ʢʘʨʪʳ çImageryè, ʪʦ ʝʩʪʴ ʠʟʦʙʨʘʞʝ-

ʥʠʝ ʩʦ ʩʧʫʪʥʠʢʘ. 

4) ɺʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ çSmartTilesè, ʩʦʟʜʘʥʥʳʝ ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʩʣʦʝ, ʧʦʢʘʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʤʝʨʘ ʚʳʙʨʘʥʥʳʭ ʩʢʚʘʞʠʥ, 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʟʘʙʦʷʤʠ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠ ʨʝʘʛʠʨʫʶ-

ʱʠʭ ʩʢʚʘʞʠʥ ʠ  ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠʣʠ çɼʘʚʣʝʥʠʷè. 

5) ɺʩʧʣʳʚʘʶʱʠʝ ʛʨʘʬʠʢʠ, ʩʦʟʜʘʥʥʳʝ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʩʣʦʝ, ʧʦʢʘ-

ʟʳʚʘʶʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠʣʠ çɼʘʚʣʝʥʠʷè. 

6) ʉʪʨʦʢʘ ʤʝʥʶ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʥʘʜʧʠʩʝʡ, ʬʠʛʫʨ ʠ ʢʥʦʧʦʢ (çʉʠ-

ʤʫʣʷʪʦʨè, çɻʨʘʬʠʢʠè, çɸʚʘʨʠʷè ʠ çʉʭʝʤʘè). 

 
ʈʠʩ.3.32. ʆʙʲʝʢʪʥʳʡ ʧʨʦʚʦʜʥʠʢ çʂʘʨʪʘè 

ʂʘʞʜʳʡ ʦʙʲʝʢʪ (ʩʢʚʘʞʠʥʘ) ʥʘ ʢʘʨʪʝ ʠʤʝʝʪ ʜʠʥʘʤʠʢʫ çPickActionè. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʦʚ (ʩʢʚʘʞʠʥ) ʦʜʥʦʪʠʧʥʳ. ʆʪʣʠʯʘʶʪʩʷ 

ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ. 
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ɺ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʫʢʘʟʘʥʘ ʢʦʤʘʥʜʘ ʜʠʥʘʤʠ-

ʢʠ çToggleValueè, ʢʦʪʦʨʘʷ ʧʝʨʝʢʣʶʯʘʝʪ ʫʢʘʟʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ï ç1è ʠ ç0è 

(ʨʠʩ.3.33). ʇʨʠʥʮʠʧ ʜʠʥʘʤʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʩʢʚʘʞʠʥ ʠʜʝʥʪʠʯʝʥ ʜʠʥʘʤʠʯʝ-

ʩʢʠʤ ʜʝʡʩʪʚʠʷʤ ʢʥʦʧʢʠ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʥ ʚʳʰʝ[5]. 

 

 
ʈʠʩ.3.33. ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʢʚʘʞʠʥ 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʩʧʣʳʚʘʶʱʠʭ ʪʘʙʣʠʯʝʢ çSmartTileè ʧʦʢʘʟʘʥʳ 

ʥʘ ʨʠʩ.3.34.  

ɼʘʥʥʳʝ ʪʘʙʣʠʯʢʠ ʚʩʧʣʳʚʘʶʪ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʢʚʘ-

ʞʠʥʳ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʧʨʠʚʷʟʘʥʳ, ʠ ʧʦʢʘʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʦʤʝʨʘ 

ʩʢʚʘʞʠʥ ʠ ʪʝʢʫʱʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠʣʠ çɼʘʚʣʝʥʠʷè. 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʞʘʪʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʢʚʘʞʠʥʳ ʠʣʠ ʥʘ ʩʘ-

ʤʠʭ ʩʝʙʷ, ʚʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ ʠʩʯʝʟʘʶʪ. 

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠʚʷʟʘʥʳ ʚʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʩʢʚʘʞʠʥʘʤ ʩ ʧʦʤʦʱʴʶ ʦʜʠʥʘʢʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ, ʪʠʧ ʜʘʥʥʳʭ ʢʦʪʦ-

ʨʳʭ çBoolè. 
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ʈʠʩ.3.34. ɼʠʥʘʤʠʢʘ çHideè. ɺʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ 

ɺʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ ʧʦʷʚʣʷʶʪʩʷ ʠ ʠʩʯʝʟʘʶʪ, ʙʣʘʛʦʜʘʨʷ ʜʠʥʘʤʠʢʠ 

çSizeè, ʨʠʩ.3.35, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʠʥʘʤʠʢʠ çHideè, ʨʠʩ.3.34. 

ʊʘʙʣʠʯʢʠ ʧʦʷʚʣʷʶʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʥʝ ʨʘʚʝʥ ʥʫ-

ʣʶ (ʧʨʠ ʥʘʞʘʪʠʠ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʴʩʷ ʨʘʚʥʳʤ ç1è), ʨʠʩ.3.35. 

ʀʩʯʝʟʘʶʪ ʪʘʙʣʠʯʢʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʨʘʚʝʥ ʥʫʣʶ (ʧʨʠ 

ʥʘʞʘʪʠʠ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʴʩʷ ʨʘʚʥʳʤ ç0è), ʨʠʩ.3.34. 

 
ʈʠʩ.3.35. ɼʠʥʘʤʠʢʘ çSizeè. ɺʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ 



55 

 

ɺʩʧʣʳʚʘʶʱʠʝ ʪʘʙʣʠʯʢʠ ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ 

çʂʦʥʬʠʛʫʨʘʮʠʷ Smartè, ʨʠʩ.3.36. 

 
ʈʠʩ.3.36. ɼʠʘʣʦʛʦʚʦʝ ʦʢʥʦ çʂʦʥʬʠʛʫʨʘʮʠʷ Smartè 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ çʂʦʥʬʠʛʫʨʘʮʠʷ Smartè ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʥʘʟʚʘʥʠʷ 

ʪʘʙʣʠʯʝʢ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ ʠʩʩʣʝʜʫʝʤʳʭ ʠ ʚʚʦʜʠ-

ʤʳʭ ʚʝʣʠʯʠʥ. 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʩʧʣʳʚʘʶʱʠʭ ʛʨʘʬʠʢʦʚ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.3.37. 

ɼʘʥʥʳʝ ʛʨʘʬʠʢʠ ʚʩʧʣʳʚʘʶʪ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʢʚʘ-

ʞʠʥʳ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʧʨʠʚʷʟʘʥʳ, ʠ ʧʦʢʘʟʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʪʦʨʠ-

ʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠʣʠ çɼʘʚʣʝʥʠʷè. 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʥʘʞʘʪʠʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʢʚʘʞʠʥʳ, ʚʩʧʣʳʚʘʶ-

ʱʠʝ ʛʨʘʬʠʢʠ  ʠʩʯʝʟʘʶʪ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʜʠʥʘʤʠʢʠ ʚʩʧʣʳʚʘʶʱʠʭ ʛʨʘʬʠʢʦʚ ʠ ʚʩʧʣʳʚʘʶʱʠʭ 

ʪʘʙʣʠʯʝʢ ʠʜʝʥʪʠʯʥʳ. 
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ʈʠʩ.3.37. ɼʠʥʘʤʠʢʘ çSizeè ʠ çHideè. ɺʩʧʣʳʚʘʶʱʠʝ ʛʨʘʬʠʢʠ 

ʇʨʠʤʝʯʘʥʠʝ: ʇʨʠʚʷʟʘʥʳ ʚʩʧʣʳʚʘʶʱʠʝ ʛʨʘʬʠʢʠ ʠ ʪʘʙʣʠʯʢʠ ʢ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤ ʩʢʚʘʞʠʥʘʤ ʩ ʧʦʤʦʱʴʶ ʩʦʙʩʪʚʝʥʥʳʭ ʦʜʠʥʘʢʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʜʘʥʥʳʭ. 

ʉʦʟʜʘʥʠʝ ʠ ʥʘʩʪʨʦʡʢʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʣʝʥʪʝ 

EarthWorX64, ʨʠʩ.3.38. 

 
 ʈʠʩ.3.38. ʃʝʥʪʘ EarthWorX64 

ʉ ʧʦʤʦʱʴʶ ʣʝʥʪʳ EarthWorX64 ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ɺr ʙʠʨʘʝʪʩʷ ɻʀʉ ʢʦʤʧʘʥʠʠ ESRI, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ 

ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ. 

2) ɺr ʙʠʨʘʝʪʩʷ ʪʠʧ ʢʘʨʪʳ çImageryè (ʠʟʦʙʨʘʞʝʥʠʝ ʩʦ ʩʧʫʪʥʠʢʘ), ʧʦ 

ʜʦʣʛʦʪʝ (52,36801) ʠ ʰʠʨʦʪʝ (54,57584) ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʤʝʩʪʦʧʦ-

ʣʦʞʝʥʠʝ: çʈʦʤʘʰʢʠʥʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝè. 
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3) ʂʘʨʪʘ ʬʠʢʩʠʨʫʝʪʩʷ ʢʥʦʧʢʦʡ çDrag mapè ʠ ʫʢʘʟʳʚʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʫʚʝʣʠʯʝʥʠʷ (Zoom 16) ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʨʠʥʮʠʧ ʜʠʥʘʤʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʢʥʦʧʦʢ ʩʪʨʦʢʠ ʤʝʥʶ ʵʢʨʘʥʥʦʡ ʬʦʨ-

ʤʳ çʂʘʨʪʘè ʠʜʝʥʪʠʯʝʥ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʷʤ ʜʣʷ ʢʥʦʧʦʢ ʩʪʨʦʢʠ ʤʝʥʶ 

ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ çʉʠʤʫʣʷʪʦʨè. 

ʉʦʩʪʘʚ ʢʥʦʧʦʢ ʩʪʨʦʢʠ ʤʝʥʶ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ çʂʘʨʪʘè (çʉʠʤʫʣʷʪʦʨè, 

çɻʨʘʬʠʢʠè, çɸʚʘʨʠʷè ʠ çʉʭʝʤʘè) ʦʪʣʠʯʘʝʪʩʷ ʥʝʤʥʦʛʠʤ ʦʪ ʩʦʩʪʘʚʘ ʢʥʦʧʦʢ 

ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ çʉʠʤʫʣʷʪʦʨè, ʨʠʩ.3.39. 

ʂʥʦʧʢʘ çʉʭʝʤʘè ʦʪʢʨʳʚʘʝʪ ʩʪʨʫʢʪʫʨʥʫʶ ʩʭʝʤʫ  ʇʊʂ çɸʉʂʋ-ɺʇè, 

ʨʠʩ.3.2.  

ʈʠʩ.3.39. ʂʥʦʧʢʠ ʩʪʨʦʢʠ ʤʝʥʶ çʂʘʨʪʘè 

 

3.3.5 ʉʦʟʜʘʥʠʝ ʵʢʨʘʥʥʦʡ ʬʦʨʤʳ çɻʨʘʬʠʢʠè 

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çɻʨʘʬʠʢʠè ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1) ʅʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝ-

ʥʠʷè ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ. 

2) ʇʦʥʷʪʥʦ ʦʪʦʙʨʘʞʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʛʨʘ-

ʬʠʢʘ ʜʣʷ ʢʘʞʜʦʡ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʳ. 

3) ɺʳʧʦʣʥʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʢʥʦʧʦʢ ʚ ʩʪʨʦʢʝ ʤʝʥʶ, ʢʦʪʦ-

ʨʳʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʢʦʤʘʥʜ ʜʠʥʘʤʠʢʠ ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ. 

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çɻʨʘʬʠʢʠè ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.3.40. 
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ʈʠʩ.3.40. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ çɻʨʘʬʠʢʠè 

ʉʦʟʜʘʥʥʘʷ ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ (ʨʠʩ.3.41): 

1) ɻʨʘʬʠʢʠ, ʩʦʟʜʘʥʥʳʝ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʩʣʦʝ, ʧʦʢʘʟʳʚʘʶʪ ʠʩʪʦʨʠʯʝ-

ʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠ-

ʥʳ, ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʘʚʣʝʥʠʷè ʜʣʷ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘ-

ʞʠʥ. 

2) ʉʪʨʦʢʘ ʤʝʥʶ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʥʘʜʧʠʩʝʡ, ʬʠʛʫʨ ʠ ʢʥʦʧʦʢ (çʉʠ-

ʤʫʣʷʪʦʨè, çʂʘʨʪʘè, çɸʚʘʨʠʷè, çɿʘʧʠʩʴ ɼʘʥʥʳʭè ʠ çʆʪʯʝʪʳè). 
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ʈʠʩ.3.41. ʆʙʲʝʢʪʥʳʡ ʧʨʦʚʦʜʥʠʢ çɻʨʘʬʠʢʠè 

ɻʨʘʬʠʢʠ ʩʦʟʜʘʶʪʩʷ ʚ ʢʦʥʬʠʛʫʨʘʪʦʨʝ TrendWorX Viewer, ʨʠʩ.4.42. 

 
ʈʠʩ.3.42. ʂʦʥʬʠʛʫʨʘʪʦʨ TrendWorX Viewer 

ɺ ʢʦʥʬʠʛʫʨʘʪʦʨʝ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ: ʧʨʦʩʤʦʪʨ ʦʙʲʝʢʪʘ 

TrendViewer, ʙʦʢʦʚʘʷ ʧʘʥʝʣʴ (Side Panel), ʚʢʣʘʜʢʘ (Tab), ʜʠʘʛʨʘʤʤʘ (Chart), 

ʛʨʘʬʠʢ (Plot) ʠ ʣʠʥʠʷ (Pen). 
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ʅʘʩʪʨʦʡʢʘ ʚʩʝʭ ʫʨʦʚʥʝʡ ʜʣʷ ʛʨʘʬʠʢʦʚ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ ʚ ʢʦʥʬʠ-

ʛʫʨʘʪʦʨʝ TrendWorX Viewer ʠʜʝʥʪʠʯʥʘ. ʆʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʪʦʤ, 

ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʛʨʘʬʠʢʘ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʅʘʩʪʨʦʡʢʘ ʚʩʝʭ ʫʨʦʚʥʝʡ ʜʣʷ ʛʨʘʬʠʢʘ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʚ ʢʦʥʬʠ-

ʛʫʨʘʪʦʨʝ TrendWorX Viewer ʪʘʢʞʝ ʠʜʝʥʪʠʯʥʘ.  

ɺ ʛʨʘʬʠʢʝ ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʣʠʥʠʠ: 

1) ʇʝʨʚʘʷ ʣʠʥʠʷ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè. 

2) ɺʪʦʨʘʷ ʣʠʥʠʷ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè. 

 
ʈʠʩ.3.43. ɺʢʣʘʜʢʘ çTime&Rateè ʫʨʦʚʥʷ çChartè 

ʅʘ ʚʢʣʘʜʢʘʭ çTime&Rateè ʫʨʦʚʥʷ çChartè ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʬʦʨʤʘʪʳ 

ʚʨʝʤʝʥʠ, ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ, ʦʪʦʙʨʘʞʘʝʤʳʝ ʥʘ ʦʩʷʭ ʛʨʘʬʠʢʘ, ʠ ʩʢʦʨʦʩʪʠ 

ʩʙʦʨʘ ʜʘʥʥʳʭ ʠ ʦʙʥʦʚʣʝʥʠʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.43. 

ʅʘ ʚʢʣʘʜʢʘʭ çChart Elementsè ʫʨʦʚʥʷ çChartè ʥʘʩʪʨʘʠʚʘʪʁʩʷ ʩʝʪʢʠ ʛʨʘ-

ʬʠʢʦʚ ʠ ʦʩʠ ʍ, ʨʠʩ.3.44. 
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ʈʠʩ.3.44. ɺʢʣʘʜʢʘ çChart  Elementsè ʫʨʦʚʥʷ çChartè 

 

ʅʘ ʫʨʦʚʥʝ çPlotè ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʠʧʳ ʛʨʘʬʠʢʦʚ - çLineè ʠ ʪʠʧʳ ʧʦ-

ʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ - çʛʨʘʬʠʢ ʚʨʝʤʝʥʠè, ʨʠʩ.4.45. 

 
ʈʠʩ.3.45. ʋʨʦʚʝʥʴ çPlotè 
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ʅʘ ʚʢʣʘʜʢʘʭ çGeneralè ʫʨʦʚʥʷ çPenè ʫʢʘʟʳʚʘʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʠʩʪʦʨʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ (HDA), ʨʠʩ.4.46. 

 
ʈʠʩ.3.46. ɺʢʣʘʜʢʝ çGeneralè ʫʨʦʚʥʷ çPenè 

ʇʨʠʤʝʯʘʥʠʝ: ʋ ʢʘʞʜʦʛʦ ʛʨʘʬʠʢʘ ʩʦʙʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ (HDA). 

ʅʘ ʚʢʣʘʜʢʘʭ çRangesè ʫʨʦʚʥʷ çPenè ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʦʩʠ Y, ʨʠʩ.3.47. 

 
ʈʠʩ.3.47. ɺʢʣʘʜʢʘ çRangesè ʫʨʦʚʥʷ çPenè 
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ʅʘ ʚʢʣʘʜʢʘʭ çRangesè ʫʨʦʚʥʷ çPenè ʥʘʩʪʨʘʠʚʘʶʪʩʷ ʜʠʘʧʘʟʦʥʳ (ʤʠʥʠ-

ʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ) ʦʩʠ Y, ʨʠʩ.3.48. 

 
ʈʠʩ.3.48. ɺʢʣʘʜʢʘ çRangesè ʫʨʦʚʥʷ çPenè. ʄʠʥʠʤʫʤ ʠ ʤʘʢʩʠʤʫʤ 

ʇʨʠʥʮʠʧ ʜʠʥʘʤʠʯʝʩʢʠʭ ʜʝʡʩʪʚʠʡ ʢʥʦʧʦʢ ʩʪʨʦʢʠ ʤʝʥʶ ʵʢʨʘʥʥʦʡ ʬʦʨ-

ʤʳ çɻʨʘʬʠʢʠè ʠʜʝʥʪʠʯʝʥ ʜʠʥʘʤʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʷʤ ʜʣʷ ʢʥʦʧʦʢ ʩʪʨʦʢʠ ʤʝʥʶ 

ʵʢʨʘʥʥʳʭ ʬʦʨʤ çʉʠʤʫʣʷʪʦʨè ʠ çʂʘʨʪʘè. ʉʦʩʪʘʚ ʢʥʦʧʦʢ ʩʪʨʦʢʠ ʤʝʥʶ ʵʢʨʘʥ-

ʥʦʡ ʬʦʨʤʳ çɻʨʘʬʠʢʠè (çʉʠʤʫʣʷʪʦʨè, çʂʘʨʪʘè, çɸʚʘʨʠʷè çɿʘʧʠʩʴ ɼʘʥʥʳʭè 

ʠ çʆʪʯʝʪʳè), ʨʠʩ.3.49. 

ʂʥʦʧʢʘ çʆʪʯʝʪʳè ʦʪʢʨʳʚʘʝʪ ʦʪʯʝʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʬʦʨʤʘʪʝ .xlsx. 

ʈʠʩ.3.49. ʂʥʦʧʢʠ ʩʪʨʦʢʠ ʤʝʥʶ çɻʨʘʬʠʢʠè 
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3.4. ɹʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ  

 

3.4.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ɹʘʟʘ ʜʘʥʥʳʭ SQL Server ʜʣʷ ʩʙʦʨʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʚ ɸʈʄ ʦʧʝʨʘ-

ʪʦʨʘ ʩʦʟʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʣʦʞʝʥʠʷ TrendWorX64 Logger. 

TrendWorX64 Logger ï ʵʪʦ ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʢʘʢ ʯʘʩʪʴ ʧʘʢʝʪʘ GENESIS64. ʈʝʛʠʩʪʨʘʪʦʨ (Logger) ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ 

ʠʟ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ OPC UA ʠ OPC DA ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʦʪʧʨʘʚʣʷʝʪ 

ʵʪʠ ʜʘʥʥʳʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ SQL Server, ʪʘʢʫʶ ʢʘʢ Microsoft SQL Server 2014 

ʠʣʠ SQL Server 2014 Express Edition. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ï ʩʦ-

ʙʠʨʘʪʴ ʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ, ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʫʶ ʠʟʙʳʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ[5]. 

 

3.4.2 ʉʦʟʜʘʥʠʝ, ʘʢʪʠʚʘʮʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʘʟʳ ʜʘʥʥʳʭ SQL 

Server 

ɼʣʷ ʩʙʦʨʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʙʘʟʘ ʜʘʥʥʳʭ SQL 

Server, ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʵʣʝʤʝʥʪʳ ʠ ʠʭ ʧʘʨʘʤʝʪʨʳ, 

ʨʠʩ.3.50. 

ɼʣ ̫ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩ ʩʦʟʜʘʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ SQL Server, ʥʫʞʥʘ 

ʘʢʪʠʚʘʮʠʷ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʨʠʩ.3.51. 

ʇʨʠʤʝʯʘʝʥʠʝ: ʊʦʣʴʢʦ ʦʜʥʘ ʙʘʟʘ ʜʘʥʥʳʭ SQL Server ʤʦʞʝʪ ʙʳʪʴ 

ʘʢʪʠʚʠʨʦʚʘʥʘ ʠʟ ʥʘʙʦʨʘ ʠʤʝʶʱʠʭ ʙʘʟ ʜʘʥʥʳʭ. 
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ʈʠʩ.3.50. ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ SQL Server 

 

 
ʈʠʩ.3.51. ɸʢʪʠʚʘʮʠʷ ʩʦʟʜʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ SQL Server 

ʅʘ ʨʠʩ.3.52 ʧʦʢʘʟʘʥʳ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ TrendWorX64 Logger 

Configuration. 
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ʈʠʩ.3.52. ʇʘʨʘʤʝʪʨʳ TrendWorX64 Logger Configuration 

TrendWorX64 Logger Configuration ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʩʚʦʡʩʪʚ 

ʩʦʝʜʠʥʝʥʠʡ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʥʘ SQL-ʩʝʨʚʝʨʝ 

(çʚʭʦʜè ʜʣʷ TrendWorX Logger) ʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʞʫʨʥʘʣʦʚ (çʚʳʚʦʜè ʠʟ 

TrendWorX Logger)[6]. 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ, ʩʦʟʜʘʝʪʩʷ ʛʨʫʧʧʘ ʙʘʟʳ ʜʘʥʥʳʭ (Database 

Groups), ʢʦʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ, ʢʘʢ ʧʦʜʢʣʶʯʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥ-

ʥʳʭ, ʨʠʩ. 3.53. 
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ʈʠʩ.3.53. ʇʘʨʘʤʝʪʨʳ çDatabase Groupsè 

ʏʪʦʙʳ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʪʝʛʦʚ, ʩʦʟʜʘʝʪʩʷ ʥʘʙʦʨ ʛʨʫʧʧ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ (Logging Groups). 

ʉʦʟʜʘʥʥʘʷ ʛʨʫʧʧʘ ʙʘʟʳ ʜʘʥʥʳʭ (Database Groups) ʠʤʝʝʪ ʦʜʥʫ ʛʨʫʧʧʫ 

ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ (Logging Groups), ʨʠʩ.3.54. 

ɺ çLogging Groupsè, ʫʜʦʚʣʝʪʚʦʨʷʷ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʰʝʛʦ ɸʈʄ ʦʧʝ-

ʨʘʪʦʨʘ, ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʅʘʩʪʨʘʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʩʙʦʨʘ ʜʘʥʥʳʭ ʥʘ ʚʢʣʘʜʢʝ çData collectionè, 

ʨʠʩ. 3.54. 

2) ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʝʞʠʤ ʟʘʧʫʩʢʘ/ʦʩʪʘʥʦʚʢʠ ʟʘʧʠʩʠ ʧʦ ʫʩʣʦʚʠʶ ʥʘ 

ʚʢʣʘʜʢʝ çStart/Stopè, ʨʠʩ. 3.55. ʋʩʣʦʚʠʝʤ ʟʘʧʫʩʢʘ/ʦʩʪʘʥʦʚʢʠ ʟʘʧʠʩʠ 

ʷʚʣʷʝʪʩʷ ʨʝʛʠʩʪʨ ʫʧʨʘʚʣʝʥʠʷ (ʭʨʘʥʝʥʠʷ), ʢʦʪʦʨʳʡ ʧʨʠʚʷʟʘʥ ʢ ʢʥʦʧ-

ʢʝ çɿʘʧʠʩʴ ɼʘʥʥʳʭè.  

3) ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ 

ʚʢʣʘʜʢʝ çLoggingè, ʨʠʩ. 3.56. 
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4) ʅʘʩʪʨʘʠʚʘʶʪʩʷ ʪʘʙʣʠʮʳ ʠ ʫʩʣʦʚʠʷ ʭʨʘʥʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ ʚʢʣʘʜʢʝ çTable Managementè, ʨʠʩ. 3.57. 

 
ʈʠʩ.3.54. ɺʢʣʘʜʢʝ çData collectionè  

 

 
ʈʠʩ.3.55. ɺʢʣʘʜʢʝ çStart/Stopè 
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ʈʠʩ.3.56. ɺʢʣʘʜʢʝ çLoggingè 

 

 
ʈʠʩ.3.57. ɺʢʣʘʜʢʝ çTable Managementè 

ɼʣʷ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʚ 

çLogging Groupsè ʩʦʟʜʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʪʝʛ ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ, ʠʩʪʦʯʥʠ-

ʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʡ ʨʝʛʠʩʪʨ ʭʨʘʥʝʥʠʷ, ʨʠʩ. 3.58.  

ʉ ʧʦʤʦʱʴʶ ʙʨʘʫʟʝʨʘ ʜʘʥʥʳʭ ʩʚʷʟʳʚʘʶʪʩʷ ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ ʩ ʪʝʛʘʤʠ 

ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ, ʩʦʟʜʘʥʥʳʝ ʚ TrendWorXLogger, ʨʠʩ. 3.59. 
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ʈʠʩ.3.58. ʇʘʨʘʤʝʪʨʳ ʊʝʛʘ 

 
ʈʠʩ.3.59. ɹʨʘʫʟʝʨ ʜʘʥʥʳʭ 

ʇʨʠʤʝʯʘʥʠʝ: ʀʩʪʦʯʥʠʢʘʤʠ ʩʦʟʜʘʥʥʳʭ ʪʝʛʦʚ ʚ çLogging Groupsè ʷʚʣ̫-

ʶʪʩʷ ʨʝʛʠʩʪʨʳ ʭʨʘʥʝʥʠʷ. ɺ ʜʘʥʥʳʝ ʨʝʛʠʩʪʨʳ ʟʘʧʠʩʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʚʳ-

ʯʠʩʣʝʥʠʡ ʚʳʨʘʞʝʥʠʡ ʯʪʝʥʠʷ.  

ʇʨʠʤʝʯʘʥʠʝ: ʂ ʢʘʞʜʦʤʫ ʩʦʟʜʘʥʥʦʤʫ ʪʝʛʫ ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ ʚ 

çLogging Groupsè ʧʨʠʚʷʟʘʥ ʩʦʙʩʪʚʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ (ʨʝʛʠʩʪʨ ʭʨʘʥʝ-

ʥʠʷ).  
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3.5. ʆʪʯʝʪʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

3.5.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʆʪʯʝʪʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʩʦʟʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʣʦʞʝʥʠʷ ReportWorXExpress. 

ReportWorXExpress ï ʵʪʦ ʥʘʜʩʪʨʦʡʢʘ ʜʣʷ MicrosoftExcel, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʪʝʢʫʱʠʤ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, 

ʜʦʩʪʫʧʥʳʤ ʚ ʥʘʙʦʨʝ ʧʨʦʜʫʢʪʦʚ GENESIS64. ʉ ʧʦʤʦʱʴʶ ReportWorXExpress 

ʤʦʞʥʦ ʙʳʩʪʨʦ ʠ ʣʝʛʢʦ ʥʘʩʪʨʘʠʚʘʪʴ ʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʦʪʯʝʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʠʩʩʣʝʜʫʝʤʳʤ ʧʨʦʮʝʩʩʘʤ. 

 

3.5.2 ʅʘʩʪʨʦʡʢʘ ʦʪʯʝʪʦʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ  

ʉʦʟʜʘʥʥʳʡ ʦʪʯʝʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʚʳʛʣʷʜʠʪ ʪʘʢ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.60. 

 
ʈʠʩ.3.60. ʆʪʯʝʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 
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ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʪʯʝʪʦʚ, ʚ ʧʫʩʪʦʡ ʣʠʩʪ Excel ʜʦʙʘʚʣʷʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʠʟ TrendWorX64. 

ʇʨʠʤʝʯʘʥʠʝ: ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʩʦʟʜʘʥʥʳʝ ʨʘʥʝʝ ʪʝʛʠ ʚ 

çLogging Groupsè 

ʋʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨ,r ʠʩʧʦʣʴʟʫ ̫ʷʯʝʡʢʠ Excel, ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟ 64-ʙʠʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʨʝʥʜʦʚ ʟʘʛʨʫʞʘ-

ʣʠʩʴ ʚ ʦʪʯʝʪ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʦʤʫ ʦʧʝʨʘʪʦʨʦʤ ʠʥʪʝʨʚʘʣʫ ʚʨʝʤʝʥʠ, ʨʠʩ. 3.61. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʷʯʝʡʢʠ ʚ ʧʘʨʘʤʝʪʨʝ ʩʦʜʝʨʞʘʪ ʪʠʧ ʜʘʥʥʳʭ çDateTimeè. ʆʜʥʘ ʠʟ 

ʷʯʝʝʢ ʟʘʜʘʝʪ ʥʘʯʘʣʦ ʠʥʪʝʨʚʘʣʘ, ʜʨʫʛʘʷ ï ʢʦʥʝʮ ʠʥʪʝʨʚʘʣʘ. 

 
ʈʠʩ.3.61. ɺʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨ r

ɺʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʫʶʪʩ ̫ʜʣʷ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ (ʪʝʛʠ 

ʚ çLogging Groupsè), ʨʠʩ. 3.62. 
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ʈʠʩ.3.62. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʆʜʠʥ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ (ʪʝʛ ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ) ʟʘʛʨʫʞʘʝʪ ʚ ʦʪ-

ʯʝʪ ʚʨʝʤʷ ʩ ʠʩʩʣʝʜʫʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʛʘ, ʨʠʩ. 3.63.  

 
ʈʠʩ.3.63. ɿʘʛʨʫʟʢʘ ʚ ʦʪʯʝʪ ʚʨʝʤʝʥʠ ʩ ʠʩʩʣʝʜʫʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 
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ʆʩʪʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ (ʪʝʛʠ ʜʣʷ ʚʝʜʝʥʠʷ ʞʫʨʥʘʣʘ) ʟʘʛʨʫʞʘʶʪ ʚ 

ʦʪʯʝʪ ʪʦʣʴʢʦ ʠʩʩʣʝʜʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʪʝʛʘ, ʨʠʩ. 3.64. 

 
ʈʠʩ.3.64. ɿʘʛʨʫʟʢʘ ʚ ʦʪʯʝʪ ʪʦʣʴʢʦ ʠʩʩʣʝʜʫʝʤʳʝ ʟʥʘʯʝʥʠʡ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʛʨʫʟʠʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠʟ 64-ʙʠʪʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ ʪʨʝʥʜʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʥʦʧʢʘ Update çʆʙʥʦʚʠʪʴè, ʨʠʩ. 3.65. 

ʈʠʩ.3.65. ɺʢʣʘʜʢʘ çReportWorXExpressè 
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ɻʣʘʚʘ 4. ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʇʊʂ 

çɸʉʂʋ-ɺʇè 

4.1. ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪ rɸʈʄ ʦʧʝʨʘʪʦʨʘ 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʇʊʂ çɸʉʂʋ-ɺʇè ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.2. 

ʇʨʠʤʝʯʘʝʥʠʝ: ʇʦ ʧʨʠʯʠʥʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʝʨʚʳʡ ʠ 

ʚʪʦʨʦʡ ʫʨʦʚʥʠ ʚ ʠʝʨʘʨʭʠʠ ʇʊʂ çɸʉʂʋ-ɺʇè, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʧʨʠʥʷʪʦ 

ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ çʉʠʤʫʣʷʪʦʨè, ʢʦʪʦʨʳʡ ʟʘʤʝʱʘʝʪ ʵʪʠ ʫʨʦʚʥʠ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʇʊʂ çɸʉʂʋ-ɺʇè ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʪʨʦʝʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʉʠʤʫʣʷʪʦʨ ʤʦʜʝʣʠʨʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè ʜʣʷ ʨʝʘʛʠʨʫʶʱʠʭ 

ʩʢʚʘʞʠʥ ʚ ʧʣʘʩʪʝ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʤʫʣʷʪʦʨʦʤ ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʚʦʟʤʫʱʘʶʱʝʡ ʠ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥʘʭ, 

ʟʘʜʘʶʪʩʷ (ʨʠʩ.4.1): 

- ʇʝʨʠʦʜʳ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè 

- ʇʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè 

- ʌʇʇ (ʬʠʣɹʪʨʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ) 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʧʝʨʠʦʜʦʚ ʢʦʣʝʙʘʥʠʡ, ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ ʌʇʇ, ʩʠʤʫʣʷʪʦʨ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʦ ʬʦʨʤʫʣʘʤ (3.1 ï 3.8) 

ʧʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʠ 

ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ, ʨʠʩ.4.1.  

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʟʘʧʫʩʢʘʝʪʩʷ ʩʠʤʫʣʷʪʦʨ, 

ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʦ ʬʦʨʤʫʣʘʤ (3.9 ï3.11) ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ 

çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʩʢʚʘʞʠʥ, ʠʩʧʦʣʴʟʦʚʘʚ ʟʘʜʘʥʥʳʝ ʠ ʨʘʩʩʯʠʪʘʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ (ʨʠʩ.4.2). 
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ʈʠʩ.4.1. ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè ʜʣʷ 

ʚʦʟʤʫʱʘʶʱʝʡ ʠ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ (ɺʉ ï ʚʦʟʤʫʱʘʶʱʘʷ ʩʢʚʘʞʠʥʘ, ʈʉ ï ʨʝʘʛʠʨʫʶʱʠʝ 

ʩʢʚʘʞʠʥʳ, ʌʇʇ ï ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ) 
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ʈʠʩ.4.2. ʈʘʩʩʯʠʪʘʥʥrʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʜʣʷ 

ʚʦʟʤʫʱʘʶʱʝʡ ʠ ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ (ɺʉ(ʩʠʥ) ï çɼʝʙʠʪè ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ, 

ɺʉ(ʞʝʣʪ) ï çɼʘʚʣʝʥʠʝè ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʈʉ ï çɼʘʚʣʝʥʠʷè ʨʝʘʛʠʨʫʶʱʠʭ 

ʩʢʚʘʞʠʥ) 

2) ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʦʪʦʙʨʘʞʘʶʪ ʪʝʢʫʱʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʚ 

ʚʠʜʝ ʧʝʨʝʤʝʥʥʳʭ ʚʝʣʠʯʠʥ ʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʦʨʫ ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʢʚʘʞʠʥ, ʦʙʦ-

ʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ. 
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ɺ ʜʘʥʥʦʤ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ: 

- ʅʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʠʩ.3.21 

- ʉʠʤʫʣʷʪʦʨ, ʨʠʩ.3.25 

- ʂʘʨʪʘ, ʨʠʩ.3.31 

- ɻʨʘʬʠʢʠ, ʨʠʩ.3.40 

ɼʝʡʩʪʚʠʷ ʪʘʢʠʝ, ʢʘʢ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʦʢʥʘʤʠ, ʟʘʧʫʩʢ ʩʠʤʫʣʷʪʦʨʘ ʠʣʠ 

ʟʘʧʫʩʢ ʟʘʧʠʩʠ ʜʘʥʥʳʭ, ʦʩʫʱʝʩʪʚʣʷʪʁʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʩʪʨʦʢʠ ʤʝʥʶ, 

ʨʠʩ.3.29, 3.39, 3.49. 

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʆʪʦʙʨʘʞʘʝʪ ʚʚʦʜʠʤʳʝ ʠ ʚʳʯʠʩʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʘʞʜʦʡ 

ʩʢʚʘʞʠʥʳ (ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ çʉʠʤʫʣʷʪʦʨè). 

- ʅʘʛʣʷʜʥʦ ʠ ʧʦʥʷʪʥʦ ʦʪʦʙʨʘʞʘʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʩʝʭ ʩʢʚʘʞʠʥ ʥʘ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ, ʩʦʟʜʘʥʥʘʷ ʚ ʧʨʦʛʨʘʤʤʝ ɻʀʉ (ɻʝʦʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ) ʢʦʤʧʘʥʠʠ ESRI (ʵʢʨʘʥʥʘʷ ʬʦʨʤʘ çʂʘʨʪʘè). 

- ʆʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝ-

ʥʠʷè ʚ ʚʠʜʝ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʜʣʷ ʚʦʟʤʫʱʘ-

ʶʱʝʡ ʩʢʚʘʞʠʥʳ (ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ çʂʘʨʪʘè ʠ çɻʨʘʬʠʢʠè). 

- ʆʪʦʙʨʘʞʘʝʪ ʪʝʢʫʱʠʝ ʠ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ 

ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ ʜʣʷ ʢʘʞʜʦʡ ʨʝʘʛʠʨʫʶʱʝʡ 

ʩʢʚʘʞʠʥʳ (ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ çʂʘʨʪʘè ʠ çɻʨʘʬʠʢʠè). 

3) ɹʘʟʘ ʜʘʥʥʳʭ SQL Server ʩʦʙʠʨʘʝʪ ʠ ʨʝʛʠʩʪʨʠʨʫʝʪ ʚ ɸʈʄ ʦʧʝʨʘʪʦ-

ʨʘ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʩʠʤʫʣʷʪʦʨʦʤ ʜʘʥʥʳʝ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ SQL Server: 

- ʉʦʙʠʨʘʝʪ ʜʘʥʥʳʝ ʠʟ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ OPC UA ʠ OPC DA ʚ ʨʝ-

ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʨʠʩ. 3.54. 
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- ʉʦʭʨʘʥʷʝʪ ʜʘʥʥʳʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʞʘʪʦʡ ʢʥʦʧʢʠ çɿʘʧʠʩʴ ɼʘʥʥʳʭè, 

ʨʠʩ.3.55-3.56. 

- ʅʘʢʘʧʣʠʚʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝ-

ʛʦ ʘʥʘʣʠʟʘ, ʨʠʩ.3.57. 

- ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪʯʝʪʦʚ. 

ʋʩʣʦʚʠʝʤ ʟʘʧʫʩʢʘ/ʦʩʪʘʥʦʚʢʠ ʟʘʧʠʩʠ ʷʚʣʷʝʪʩʷ ʢʥʦʧʢʘ çɿʘʧʠʩʴ ɼʘʥʥʳʭè, 

ʨʠʩ.3.5. 

ʇʨʠ ʥʘʞʘʪʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʜʘʥʥʳʝ ʥʘʯʠʥʘʶʪ ʟʘʧʠʩʳʚʘʪʴʩʷ 

ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

ʇʨʠ ʦʪʞʘʪʠʠ ʵʪʦʡ ʢʥʦʧʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʘʥʥʳʝ ʧʝʨʝʩʪʘʶʪ ʟʘʧʠʩʳ-

ʚʘʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

4) ʆʪʯʝʪ ʚ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠ ʛʨʘʬʠʢʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ 

(ʨʠʩ.3.60). 

ʆʪʯʝʪ ʚ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪɹ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠ ʛʨʘʬʠʢʦʚ. 

2. ʋʩʪʘʥʘʚʣʠʚʘʪʴ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʟʘʛʨʫʞʘʶʪʩʷ ʠ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʨʠʩ. 3.61. 

3. ʉʦʭʨʘʥʷʪʴ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ .xls ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘ-

ʙʦʪʢʠ ʜʘʥʥʳʭ. 

 

4.2. ʊʝʩʪʠʨʦʚʘʥʠʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʪʣʘʜʢʠ ʩʦʟʜʘʥʥʦʛʦ ɸʈʄ ʦʧʝʨʘʪʦʨʘ 

ʇʊʂ çɸʉʂʋ-ɺʇè.  

ʊʝʩʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʳʷʚʣʝ-

ʥʠʝ ʚʦʟʤʦʞʥʳʭ ʦʰʠʙʦʢ ʠ ʥʝʜʦʯʝʪʦʚ. ɼʘʥʥʦʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʪʝʩʪʠʨʫʝʪʩʷ ʩ 
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ʧʦʤʦʱʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʤʦʜʝʣʠʨʦʚʘʣ 

ʩʠʤʫʣʷʪʦʨ. 

ɼʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʟʘʜʘʶʪʩʷ ʌʇʇ ʠ ʧʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ. ʇʦʩʣʝ ʯʝʛʦ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʠ 

ʤʦʜʝʣʠʨʫʶʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʘʚʣʝʥʠʷè 

ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ. ɼʘʥʥʳʝ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ 

çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʩʢʚʘʞʠʥ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʠ ʛʨʘʬʠʢʦʚ, 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʦʪʯʝʪʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ 

ʦʙʨʘʙʦʪʢʠ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 

ʪʝʩʪʠʨʦʚʘʥʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɺ ʜʘʥʥʦʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʪʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʠ ʠʩʩʣʝ-

ʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩ ̫ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʢʦʣʝʙʘʥʠʡ: 900 

ʩʝʢʫʥʜ, 1800 ʩʝʢʫʥʜ ʠ 3600 ʩʝʢʫʥʜ. 

ʉʦʟʜʘʥʥʦʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʩʯʠʪʘʝʪʩʷ ʦʪʣʘʞʝʥʥʳʤ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʨʝ-

ʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʡ ʩʦʚʧʘʜʘʶʪ ʩ ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʝ-

ʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 1 (ʇʨʠʣʦʞʝʥʠʝ B). 

ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ 

(3.1 - 3.11). 

ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝʩʪʠʨʦʚʘʥʠʡ ʥʘʠʙʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚ-

ʣʷʪʴ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʘʤʧʣʠʪʫʜʳ ʠ ʩʜʚʠʛʠ ʬʘʟ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʘʨʤʦ-

ʥʠʢ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʩʢʚʘʞʠʥ. 

4.2.1 ʊʝʩʪʠʨʦʚʘʥʠʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʚ ʨʘʤʢʘʭ çʢʣʘʩʩʠʯʝʩʢʦʡè ʤʦʜʝ-

ʣʠ ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢ 

ɼʣʷ ʜʘʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʘʜʘʶʪʩʷ ʌʇʇ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʠ 

ʧʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʩʦ-

ʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 1.  

ʆʢʥʦ çʉʠʤʫʣʷʪʦʨè ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʝʨʠʦʜʘ ʚ 900 ʩʝʢʫʥʜ  

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.3. 
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ʈʠʩ.4.3. ʆʢʥʦ çʉʠʤʫʣʷʪʦʨè. ɿʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢʫʥʜ 

ɼʣʷ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʪʦʨʘ ʠ ʟʘʧʫʩʢʘ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʘʨʭʠʚ, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, çɿʘʧʫʩʢ ʉʠʤʫʣʷʪʦʨʘè ʠ çɿʘʧʠʩʴ 

ɼʘʥʥʳʭè, ʨʠʩ.4.3. 

ʇʨʠ ʥʘʞʘʪʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ ʟʘʧʫʩʢʘʝʪʩʷ ʩʠʤʫʣʷʪʦʨ, 

ʢʦʪʦʨʳʡ ʤʦʜʝʣʠʨʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ 

çɼʘʚʣʝʥʠʷè ʩʢʚʘʞʠʥ, ʠ ʜʘʥʥʳʝ ʥʘʯʠʥʘʶʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

ʇʝʨʝʭʦʜ ʤʝʞʜʫ ʦʢʥʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʚʫʶʱʠʤʠ ʢʥʦʧʢʘʤʠ ʚ 

ʩʪʨʦʢʝ ʤʝʥʶ. 

ʆʢʥʦ çʂʘʨʪʘè ʦʪʦʙʨʘʞʘʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʩʝʭ ʩʢʚʘʞʠʥ ʥʘ ʠʥʪʝʨʘʢ-

ʪʠʚʥʦʡ ʢʘʨʪʝ, ʠʟʦʙʨʘʞʘʶʱʝʝ çʈʦʤʘʰʢʠʥʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝè, 

ʨʠʩ.3.31. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʚʦʟʤʫʱʘʶʱʫʶ ʩʢʚʘʞʠʥʫ ʚʩʧʣʳʚʘʝʪ ʪʘʙʣʠʯʢʘ ʠ ʛʨʘ-

ʬʠʢ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʪʝʢʫʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʝ ʠ ʠʩ-

ʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚ 

ʚʠʜʝ ʛʨʘʬʠʢʘ, ʨʠʩ.4.4. 
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ʈʠʩ.4.4. ʆʢʥʦ çʂʘʨʪʘè. ʀʥʬʦʨʤʘʮʠʷ ʦ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʝ 

ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢʫʥʜ 

ʆʢʥʦ çɻʨʘʬʠʢʠè ʦʪʦʙʨʘʞʘʝʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè ʠʣʠ 

çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ, ʨʠʩ.4.5. 

 

ʈʠʩ.4.5. ʆʢʥʦ çɻʨʘʬʠʢʠè. ʀʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ 

ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢʫʥʜ 
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ʆʢʥʦ çʆʪʯʝʪʳè ʚ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʦʪʢʨʳʚʘʝʪʩʷ ʢʥʦʧʢʦʡ çʆʪʯʝʪʳè ʚ 

ʬʦʨʤʘʪʝ .xlsx. 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ 

ʛʨʘʬʠʢʦʚ, ʨʠʩ.4.6. 

ɺ ʦʪʯʝʪʝ ʩʪʨʦʷʪʩʷ ʩʝʤʴ ʛʨʘʬʠʢʦʚ: ʦʜʠʥ ʛʨʘʬʠʢ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʢʦʣʝʙʘʥʠʷ çɼʝʙʠʪʘè ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠ ʰʝʩʪʴ ʛʨʘʬʠʢʦʚ ʜʣʷ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ çɼʘʚʣʝʥʠʷè ʚʦʟʤʫʱʘʶʱʝʡ ʠ ʨʝʘʛʠʨʫʶʱʠʭ 

ʩʢʚʘʞʠʥ. ʅʘ ʨʠʩ. 4.7 ʦʪʦʙʨʘʞʝʥʦ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ çɼʝʙʠʪʘè 

ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʜʣʷ ʧʝʨʠʦʜʘ ʚ 900 ʩʝʢʫʥʜ. 

ʇʨʠʤʝʯʘʥʠʝ: ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʤʦʜʝʣʠ-

ʨʦʚʘʥʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ ʜʣʷ ʦʩʪʘʚʰʠʭ-

ʩʷ ʩʢʚʘʞʠʥ ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢʫʥʜ. 

 

 

ʈʠʩ.4.6 ï ʆʢʥʦ çʆʪʯʝʪʳè. ɼʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 

ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢʫʥʜ 
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ʈʠʩ.4.7. ʆʢʥʦ çʆʪʯʝʪʳè.ɼʘʥʥʳʝ çɼʝʙʠʪʘè ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ 

ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢʫʥʜ 

4.2.2 ʊʝʩʪʠʨʦʚʘʥʠʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʚ ʨʘʤʢʘʭ çʢʣʘʩʩʠʯʝʩʢʦʡè ʤʦʜʝ-

ʣʠ ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢ 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ ʟʘʜʘʶʪʩʷ ʌʇʇ ʢʘʞʜʦʡ ʩʢʚʘ-

ʞʠʥʳ ʠ ʧʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘ-

ʞʠʥʳ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 1.  

ʆʢʥʦ çʉʠʤʫʣʷʪʦʨè ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʝʨʠʦʜʘ ʚ 1800 

ʩʝʢʫʥʜ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.8. 
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ʈʠʩ.4.8. ʆʢʥʦ çʉʠʤʫʣʷʪʦʨè. ɿʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ 

ɼʝʡʩʪʚʠʷ ʜʣʷ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʪʦʨʘ ʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʘʨʭʠʚ ʠʜʝʥʪʠʯʝʥʳ 

ʧʨʝʜʳʜʫʱʝʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ. 

ʆʢʥʦ çʂʘʨʪʘè ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʩʝʭ ʩʢʚʘʞʠʥ ʥʘ ʠʥ-

ʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ, ʠʟʦʙʨʘʞʘʶʱʝʝ çʈʦʤʘʰʢʠʥʩʢʦʝ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʝè, ʨʠʩ.3.31. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʨʝʘʛʠʨʫʶʱʫʶ ʩʢʚʘʞʠʥʫ ˉ2 ʚʩʧʣʳʚʘʝʪ ʪʘʙʣʠʯʢʘ ʠ 

ʛʨʘʬʠʢ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʪʝʢʫʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʝ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚ ʚʠʜʝ ʛʨʘ-

ʬʠʢʘ, ʨʠʩ.4.9. 
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ʈʠʩ.4.9. ʆʢʥʦ çʂʘʨʪʘè. ʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ2 

ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ 

ʆʢʥʦ çɻʨʘʬʠʢʠè ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè 

ʠʣʠ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ, ʨʠʩ.4.10. 

ʈʠʩ.4.10. ʆʢʥʦ çɻʨʘʬʠʢʠè. ʀʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ 
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ʆʢʥʦ çʆʪʯʝʪʳè ʚ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʦʪʢʨʳʚʘʝʪʩʷ ʢʥʦʧʢʦʡ çʆʪʯʝʪʳè ʚ 

ʬʦʨʤʘʪʝ .xlsx. 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ 

ʛʨʘʬʠʢʦʚ, ʨʠʩ.4.11. 

ɺ ʦʪʯʝʪʝ ʠʜʝʥʪʠʯʥʦ ʩʪʨʦʷʪʩʷ ʩʝʤʴ ʛʨʘʬʠʢʦʚ: ʦʜʠʥ ʛʨʘʬʠʢ ʜʣʷ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ çɼʝʙʠʪʘè ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠ ʰʝʩʪʴ 

ʛʨʘʬʠʢʦʚ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ çɼʘʚʣʝʥʠʷè ʚʦʟʤʫʱʘʶʱʝʡ ʠ 

ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ. ʅʘ ʨʠʩ. 4.12 ʦʪʦʙʨʘʞʝʥʦ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ 

çɼʘʚʣʝʥʠʷè ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ2 ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ. 

ʇʨʠʤʝʯʘʥʠʝ: ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʤʦʜʝʣʠ-

ʨʦʚʘʥʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ ʜʣʷ ʦʩʪʘʚʰʠʭ-

ʩʷ ʩʢʚʘʞʠʥ ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ. 

 

ʈʠʩ.4.11. ʆʢʥʦ çʆʪʯʝʪʳè. ɼʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 

ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ 
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ʈʠʩ.4.12. ʆʢʥʦ çʆʪʯʝʪʳè.ɼʘʥʥʳʝ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ 

ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ 

4.2.3 ʊʝʩʪʠʨʦʚʘʥʠʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʚ ʨʘʤʢʘʭ çʢʣʘʩʩʠʯʝʩʢʦʡè ʤʦʜʝ-

ʣʠ ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢ 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷʤ ʟʘʜʘʶʪʩʷ ʌʇʇ ʜʣʷ ʢʘʞʜʦʡ 

ʩʢʚʘʞʠʥʳ ʠ ʧʘʨʘʤʝʪʨʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʚʦʟʤʫʱʘʶʱʝʡ 

ʩʢʚʘʞʠʥʳ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 1.  

ʆʢʥʦ çʉʠʤʫʣʷʪʦʨè ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʝʨʠʦʜʘ ʚ 3600 

ʩʝʢʫʥʜ  ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.13. 
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ʈʠʩ.4.13. ʆʢʥʦ çʉʠʤʫʣʷʪʦʨè. ɿʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ 

ɼʝʡʩʪʚʠʷ ʜʣʷ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʪʦʨʘ ʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ ʚ ʘʨʭʠʚ ʠʜʝʥʪʠʯʝʥʳ 

ʧʨʝʜʳʜʫʱʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷʤ. 

ʆʢʥʦ çʂʘʨʪʘè ʪʘʢʞʝ ʦʪʦʙʨʘʞʘʝʪ ʦʧʝʨʘʪʦʨʫ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚʩʝʭ 

ʩʢʚʘʞʠʥ ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʢʘʨʪʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʣʦʢʘʮʠʠ: ʈʦʤʘʰʢʠʥʩʢʦʝ 

ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʨʠʩ.3.31. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʨʝʘʛʠʨʫʶʱʫʶ ʩʢʚʘʞʠʥʫ ˉ3 ʚʩʧʣʳʚʘʝʪ ʪʘʙʣʠʯʢʘ ʠ 

ʛʨʘʬʠʢ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʪʝʢʫʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʥʥʦʡ ʩʢʚʘʞʠʥʝ ʠ 

ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠ ʚ ʚʠʜʝ ʛʨʘ-

ʬʠʢʘ, ʨʠʩ.4.14. 
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ʈʠʩ.4.14. ʆʢʥʦ çʂʘʨʪʘè. ʀʥʬʦʨʤʘʮʠʷ ʦ ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʝ ˉ3 

ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ 

ɺ ʦʢʥʝ çɻʨʘʬʠʢʠè ʪʦʞʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ çɼʝʙʠʪʘè 

ʠʣʠ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʜʣʷ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ, ʨʠʩ.4.15. 

ʈʠʩ.4.15. ʆʢʥʦ çɻʨʘʬʠʢʠè. ʀʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ 
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ʆʢʥʦ çʆʪʯʝʪʳè ʚ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʦʪʢʨʳʚʘʝʪʩʷ ʢʥʦʧʢʦʡ çʆʪʯʝʪʳè ʚ 

ʬʦʨʤʘʪʝ .xlsx. 

ɺ ʜʘʥʥʦʤ ʦʢʥʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ ʠ 

ʛʨʘʬʠʢʦʚ, ʨʠʩ.4.16. 

ɺ ʦʪʯʝʪʝ ʪʘʢʞʝ ʩʪʨʦʷʪʩʷ ʩʝʤʴ ʛʨʘʬʠʢʦʚ: ʦʜʠʥ ʛʨʘʬʠʢ ʜʣʷ 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ çɼʝʙʠʪʘè ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ ʠ ʰʝʩʪʴ 

ʛʨʘʬʠʢʦʚ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ çɼʘʚʣʝʥʠʷè ʚʦʟʤʫʱʘʶʱʝʡ ʠ 

ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ. ʅʘ ʨʠʩ. 4.17 ʦʪʦʙʨʘʞʝʥʦ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ 

çɼʘʚʣʝʥʠʷè ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ3 ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ. 

ʇʨʠʤʝʯʘʥʠʝ: ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʤʦʜʝʣʠ-

ʨʦʚʘʥʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ ʜʣʷ ʦʩʪʘʚʰʠʭ-

ʩʷ ʩʢʚʘʞʠʥ ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ. 

 

ʈʠʩ.4.16. ʆʢʥʦ çʆʪʯʝʪʳè. ɼʘʥʥʳʝ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 

ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ 
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ʈʠʩ.4.17. ʆʢʥʦ çʆʪʯʝʪʳè.ɼʘʥʥʳʝ çɼʘʚʣʝʥʠʷè ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ 

ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ 

4.2.4 ʇʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ɸʈʄ ʦʧʝʨʘʪʦʨʘ 

ʇʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʪʦʨʦʥʥʝʡ ʧʨʦʛʨʘʤʤʳ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

çGrDataN.xlsè. 

ʇʨʦʛʨʘʤʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ çGrDataN.xlsè ʚʭʦʜʠʪ ʚ 

ʩʦʩʪʘʚ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʜʘʥʥʳʭ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʪʘʙʣʠʯʥʦʡ ʠ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨ-

ʤʝ ʜʘʥʥʳʭ, ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚ çɸʉʂʋ-ɺʇè, ʠʭ ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʯʝʪʦʚ ʌʇʇ ʧʦ 

ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʦʚʦʜʠʤʳʭ ʤʝʪʦʜʦʤ ʌɺɼ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʢʘʢ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʚ ʧʨʦ-

ʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʪʘʢ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʥʝʝ ʟʘʨʝʛʠʩʪʨʠ-

ʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ[7]. 

ʕʪʦ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʟʘʛʨʫʟʠʪʴ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʠʟ ʦʪʯʝʪʦʚ ɸʈʄ ʦʧʝʨʘʪʦʨʘ, ʦʙʨʘʙʦʪʘʪʴ ʟʘ-

ʛʨʫʞʝʥʥʳʝ ʜʘʥʥʳʝ ʠ, ʫʯʠʪʳʚʘʷ ʚʩʝ ʪʨʝʥʜʳ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʌʫʨɹ ʝ-ʘʥʘʣʠʟ. 
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ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʌʫʨʴʝ-ʘʥʘʣʠʟʘ, ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚʳʛʣʷʜʷʪ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.18 ï 4.20. ʅʘ 

ʵʪʠʭ ʨʠʩʫʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʢʘʟʘʥʳ 

ʚʳʰʝ. 

 

ʈʠʩ.4.18. ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ çɼʝʙʠʪʘè ʧʦʩʣʝ ʌʫʨʴʝ-ʘʥʘʣʠʟʘ 

ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢʫʥʜ 
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ʈʠʩ.4.19. ʇʝʨʠʦʜʠʯʝʩʢʦʝ ʢʦʣʝʙʘʥʠʝ çɼʘʚʣʝʥʠʷè ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ2 ʧʦʩʣʝ ʌʫʨʴʝ-

ʘʥʘʣʠʟʘ ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ 

 

 

ʈʠʩ.4.20. ʇʝʨʠʦʜʠʯʝʩʢʦʝ  ʢʦʣʝʙʘʥʠʝ çɼʘʚʣʝʥʠʷè ʨʝʘʛʠʨʫʶʱʝʡ ʩʢʚʘʞʠʥʳ ˉ3 ʧʦʩʣʝ 

ʌʫʨʴʝ-ʘʥʘʣʠʟʘ ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ 

 



95 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʌʫʨʴʝ-ʘʥʘʣʠʟʘ ʜʣʷ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʳ ʚʳʯʠʩʣʷʶʪʩʷ ʘʤ-

ʧʣʠʪʫʜʳ ʠ ʩʜʚʠʛʠ ʬʘʟ ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʛʘʨʤʦʥʠʢ ʧʝʨʠʦʜʘ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʌʫʨʴʝ-ʘʥʘʣʠʟʘ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè 

ʠ çɼʘʚʣʝʥʠʷè ʩʢʚʘʞʠʥ ʚ ʠʪʦʛʦʚʫʶ ʪʘʙʣʠʮʫ ʪʝʩʪʠʨʦʚʘʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ, ʨʠʩ. 4.21- 4.23: 

1) ɸʤʧʣʠʪʫʜ rʠ ʩʜʚʠʛʠ ʬʘʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʘʨʤʦʥʠʢ ʚʦʟʤʫʱʘʶʱʝʡ ʠ 

ʨʝʘʛʠʨʫʶʱʠʭ ʩʢʚʘʞʠʥ. 

2) Ů - ɻʠʜʨʦʧʨʦʚʦʜʥʦʩʪʠ ʤʝʞʩʢʚʘʞʠʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

3) Ů - ɻʠʜʨʦʧʨʦʚʦʜʥʦʩʪʴ ʧʨʠʟʘʙʦʡʥʦʡ ʟʦʥʳ ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥ  r

4) ɢ - ʇɹ ʝʟʦʧʨʦʚʦʜʥʦʩʪʠ ʤʝʞʩʢʚʘʞʠʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ 

5) ɢ/rĮ - ʢʦʤʧʣʝʢʩ  ʜʣʷ ʚʦʟʤʫʱʘʶʱʝʡ ʩʢʚʘʞʠʥʳ 

6)  X - ɺʝʣʠʯʠʥʘ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʬʦʨʤʫʣʘʭ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

 

ʇʨʠʤʝʯʘʥʠʝ: ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʦʚʝʨʝʥ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ ʜʣʷ ʦʩʪʘʚʰʠʭʩʷ 

ʩʢʚʘʞʠʥ ʩ ʧʝʨʠʦʜʘʤʠ 900, 1800 ʠ 3600 ʩʝʢʫʥʜ. 
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ʈʠʩ.4.21. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʝʨʠʦʜʦʤ 900 ʩʝʢʫʥʜ 

 

ʈʠʩ.4.22. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʝʨʠʦʜʦʤ 1800 ʩʝʢʫʥʜ 
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ʈʠʩ.4.23. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʝʨʠʦʜʦʤ 3600 ʩʝʢʫʥʜ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʘʨʘ-

ʤʝʪʨʳ (ʘʤʧʣʠʪʫʜʳ ʠ ʩʜʚʠʛʠ ʬʘʟ) ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ. 

ʉʦʟʜʘʥʥʦʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʪʣʘʞʝʥʥʳʤ, ʪʘʢ ʢʘʢ ʨʝʟʫʣʴ-

ʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʨʠʩ. 4.21-4.23) ʩʦʚʧʘʜʘʶʪ ʩ ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè, ʢʦʪʦʨʳʝ ʧʦʢʘʟʘ-

ʥʳ ʚ ʪʘʙʣʠʮʝ 1 (ʇʨʠʣʦʞʝʥʠʝ B). 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ: 

1) ʀʟʫʯʝʥ ʤʝʪʦʜ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʘʚʣʝʥʠʷ ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ. 

2)  ʀʟʫʯʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ SCADA ʧʘʢʝʪʘ Genesis64. 

3)  ʆʩʚʦʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ SCADA ʧʘʢʝʪʘ Genesis64. 

4)  ʉʧʨʦʝʢʪʠʨʦʚʘʥʦ ʠ ʨʘʟʨʘʙʦʪʘʥʦ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʇʊʂ çɸʉʂʋ-ɺʇè, ʚ ʪʦʤ 

ʯʠʩʣʝ: 

g)  ʩʦʟʜʘʥ ʩʠʤʫʣʷʪʦʨ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʡ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʢʦʣʝʙʘʥʠʡ ʚ ʧʣʘʩʪʝ; 

h)  ʩʦʟʜʘʥʳ ʵʢʨʘʥʥʳʝ ʬʦʨʤʳ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ; 

i)  ʩʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ SQL Server ʜʣʷ ʘʨʭʠʚʠʨʦʚʘʥʠʷ; 

j)  ʩʦʟʜʘʥʳ ʦʪʯʝʪʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ; 

k)  ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʜʣʷ ʦʪʣʘʜʢʠ ʩʦʟʜʘʥʥʦʛʦ ɸʈʄ ʦʧʝʨʘʪʦʨʘ; 

l)  ʧʨʦʚʝʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʪʦʨʦʥʥʝʡ ʧʨʦʛʨʘʤʤʳ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ çGrDataN.xlsè. 

ʉʦʟʜʘʥʥʦʝ ɸʈʄ ʦʧʝʨʘʪʦʨʘ ʤʦʞʥʦ ʩʯʠʪʘʪ ɹʦʪʣʘʞʝʥʥʳʤ, ʪʘʢ ʢʘʢ ʨʝʟʫʣʴ-

ʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʟʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʝʨʠʦ-

ʜʠʯʝʩʢʠʭ ʚʦʟʤʫʱʝʥʠʡ çɼʝʙʠʪʘè ʠ çɼʘʚʣʝʥʠʷè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʩʪʠʛʥʫʪʘ, ʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ 

ʚʳʧʦʣʥʝʥʳ. 

 

 






