
 

 

НАЦІОНАЛЬНИЙ ТЕХНІЧНИЙ УНІВЕРСИТЕТ УКРАЇНИ  

«КИЇВСЬКИЙ ПОЛІТЕХНІЧНИЙ ІНСТИТУТ  

імені ІГОРЯ СІКОРСЬКОГО»  

 

Навчально-науковий інститут атомної та теплової енергетики  

Кафедра автоматизації енергетичних процесів  

 

ɼʦ ʟʘʭʠʩʪʫ ʜʦʧʫʱʝʥʦ:    

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ     

________ɺʦʣʦʜʠʤʠʨ ɺʆʃʆʑʋʂ   

ç___è_____________20__ ʨ.   

Дипломний проєкт  
на здобуття ступеня бакалавра  

за освітньо-професійною програмою çɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽ  

ʪʝʭʥʦʣʦʛʽʾè  

спеціальності 151 çɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾè на тему: 

«АСК твердопаливного водогрійного котла  

в тренажерному залі»  

ɺʠʢʦʥʘʚ:   

ʩʪʫʜʝʥʪ IV ʢʫʨʩʫ, ʛʨʫʧʠ ʊɸ-91  

ɼʟʶʤʘʢ ɺʣʘʜʠʩʣʘʚ ʉʝʨʛʽʡʦʚʠʯ       __________ 

 

ʂʝʨʽʚʥʠʢ:   

ɼʦʮʝʥʪ, ʢ.ʪ.ʥ.  

ʉʪʝʧʘʥʝʮʴ ʆʣʝʢʩʘʥʜʨ ɺʘʩʠʣʴʦʚʠʯ       __________ 

 

ʂʦʥʩʫʣʴʪʘʥʪ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ:  

ɼʦʮʝʥʪ, ʢ.ʪ.ʥ.  

ʂʘʰʪʘʥʦʚ ʉʝʨʛʽʡ ʌʝʜʦʨʦʚʠʯ       __________ 

 

ʈʝʮʝʥʟʝʥʪ:  

          __________  

 

 

ɿʘʩʚʽʜʯʫʶ, ʱʦ ʫ ʮʴʦʤʫ ʜʠʧʣʦʤʥʦʤʫ ʧʨʦʻʢʪʽ    

ʥʝʤʘʻ ʟʘʧʦʟʠʯʝʥʴ ʟ ʧʨʘʮʴ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʙʝʟ    

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʠʣʘʥʴ.      

          ʉʪʫʜʝʥʪ  _____________     

   

ʂʠʾʚ ï 2023 ʨʦʢʫ 



ЗАВДАННЯ НА ДИПЛОМНИЙ ПРОЄКТ  

 

НАЦІОНАЛЬНИЙ ТЕХНІЧНИЙ УНІВЕРСИТЕТ УКРАЇНИ  

«КИЇВСЬКИЙ ПОЛІТЕХНІЧНИЙ ІНСТИТУТ  

імені ІГОРЯ СІКОРСЬКОГО»  

 

Навчально-науковий інститут атомної та теплової енергетики 

Кафедра автоматизації енергетичних процесів  

ʈʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ï ʧʝʨʰʠʡ (ʙʘʢʘʣʘʚʨʩʴʢʠʡ)  

ʉʧʝʮʽʘʣʴʥʽʩʪʴ ï 151 çɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽ 

ʪʝʭʥʦʣʦʛʽʾè  

ʆʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ çɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦ-

ʽʥʪʝʛʨʦʚʘʥʽ  ʪʝʭʥʦʣʦʛʽʾ ʢʽʙʝʨ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤè  

 

ɿɸʊɺɽʈɼɾʋʖ     

ɿʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ     

________ɺʦʣʦʜʠʤʠʨ ɺʆʃʆʑʋʂ   

ç___è_____________20__ ʨ.  

ЗАВДАННЯ  

на дипломний проєкт студенту   

Дзюмак Владислав Сергійович 

 1. ʊʝʤʘ ʧʨʦʻʢʪʫ çɸʉʂ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʚ 

ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽè, ʢʝʨʽʚʥʠʢ ʧʨʦʻʢʪʫ ʜʦʮʝʥʪ, ʢ.ʪ.ʥ., ʉʪʝʧʘʥʝʮʴ ʆʣʝʢʩʘʥʜʨ 

ɺʘʩʠʣʴʦʚʠʯ, ʟʘʪʚʝʨʜʞʝʥʽ ʥʘʢʘʟʦʤ ʧʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʜ   

ç29è ʪʨʘʚʥʷ 2023 ʨ. ˉ 2039-ʩ. 

 2. ʊʝʨʤʽʥ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʤ ʧʨʦʻʢʪʫ ç__è _______ 20___ ʨ.  

3. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʧʨʦʻʢʪʫ : ʦʙ'ʻʢʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʻ ʪʚʝʨʜʦʧʘʣʠʚʥʠʡ 

ʚʦʜʦʛʨʽʡʥʠʡ ʢʦʪʝʣ ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʧʣʦʱʝʶ 1000 ʤ2. 

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶʻ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ - ʰʣʷʭʦʤ ʟʤʽʥʠ 

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʱʦ ʧʦʜʘʻ ʧʘʣʠʚʦ.  

4. ɿʤʽʩʪ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ: ɺʩʪʫʧ, ʇʨʦʝʢʪʫʚʘʥʥʷ ɸʉʋʊʇ, ɯʥʞʝʥʝʨʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʉɸʈ, ʆʧʠʩ ʛʨʘʬʽʯʥʦʾ ʯʘʩʪʠʥʠ ʧʨʦʝʢʪʫ, ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʇʊʂɿɸ, 

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ɸʊʂ, ʆʭʦʨʦʥʘ ʧʨʘʮʽ, ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ, ɺʠʩʥʦʚʢʠ, ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ. 

5. ʇʝʨʝʣʽʢ ʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʇʊʂ, ʉʭʝʤʘ  ʧʨʠʥʮʠʧʦʚʘ ʝʣʝʢʪʨʠʯʥʘ, ɿʘʛʘʣʴʥʠʡ ʚʠʜ 

ʱʠʪʘ, ʄʦʥʪʘʞʥʘ ʩʭʝʤʘ ʱʠʪʘ ʪʘ ʉʭʝʤʘ ʟʦʚʥʽʰʥʽʭ ʟ'ʻʜʥʘʥʴ. 



6. ʂʦʥʩʫʣʴʪʘʥʪʠ ʨʦʟʜʽʣʽʚ ʧʨʦʻʢʪʫ  

ʈʦʟʜʽʣ  ʇʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʪʘ ʧʦʩʘʜʘ   

ʢʦʥʩʫʣʴʪʘʥʪʘ 

ʇʽʜʧʠʩ, ʜʘʪʘ 

ʟʘʚʜʘʥʥʷ   

ʚʠʜʘʚ 

ʟʘʚʜʘʥʥʷ   

ʧʨʠʡʥʷʚ 

ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʂʘʰʪʘʥʦʚ ʉ.ʌ., ʜʦʮʝʥʪ, ʢ.ʪ.ʥ.   

 

7. ɼʘʪʘ ʚʠʜʘʯʽ ʟʘʚʜʘʥʥʷ   ç__è _______ 20___ ʨ.  

ʂʘʣʝʥʜʘʨʥʠʡ ʧʣʘʥ 

ˉ  

ʟ/ʧ 

ʅʘʟʚʘ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ  

ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʻʢʪʫ 

ʊʝʨʤʽʥ ʚʠʢʦʥʘʥʥʷ  

ʝʪʘʧʽʚ ʧʨʦʻʢʪʫ  

ʇʨʠʤʽʪʢʘ 

1 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʊʆʋ.  
ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ. 

19.04.2023  

2  ʉʪʨʫʢʪʫʨʥʘ ʇʊʂ 25.04.2023  

3  ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʘ 30.04.2023  

4  ʂʨʝʩʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ʱʠʪʘ 04.05.2023  

5 ʉʠʥʪʝʟ ʉɸʈ ʽ ʘʥʘʣʽʟ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 08.05.2023  

6  ʈʦʟʨʘʭʫʥʦʢ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʘ ʚʠʢʦʥʘʚʯʠʭ  
ʢʘʥʘʣʽʚ ɸʊʂ 

12.05.2023  

7  ʉʭʝʤʘ ʝʣʝʢʪʨʠʯʥʘ ʧʽʜʢʣʶʯʝʥʴ 16.05.2023  

8 ʈʦʟʨʘʭʫʥʦʢ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ɸʉʋ 19.05.2023  

9  ʉʭʝʤʠ ʧʽʜʢʣʶʯʝʥʴ ʢʘʙʝʣʽʚ, ʢʣʝʤ, ʧʨʠʣʘʜʽʚ 22.05.2023  

10  ʇʦʣʽʛʦʥʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ  ʽ 
ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʉʋ 

24.05.2023  

11  ʆʭʦʨʦʥʘ ʧʨʘʮʽ 01.06.2023  

12  ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ   

ʝʬʝʢʪʠʚʥʦʩʪʽ 

01.06.2023  

13  ʆʬʦʨʤʣʝʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ  08.06.2023  

14  ʇʝʨʝʜʟʘʭʠʩʪ ɼʇ 10.06.2023  

15  ɿʘʭʠʩʪ ɼʇ 20.06.2023  

ʉʪʫʜʝʥʪ      ɺʣʘʜʠʩʣʘʚ ɼɿʖʄɸʂ 

ʂʝʨʽʚʥʠʢ      ʆʣʝʢʩʘʥʜʨ ʉʊɽʇɸʅɽʎʔ 



АНОТАЦІЯ 

 

ɼʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʪʝʤʫ ñɸʚʪʦʤʘʪʠʟʘʮʽʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽò. 

ʉʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ ʥʘ 

ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ 

ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʪʘ ʢʦʥʪʨʦʣʶ ʨʦʟʨʽʜʞʝʥʥʷ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ. ʊʘʢʦʞ ʢʦʪʝʣ 

ʦʩʥʘʱʝʥʠʡ ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ. 

 ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʚʠʢʦʥʘʥʽ ʚʩʽ ʧʦʩʪʘʚʣʝʥʽ ʟʘʜʘʯʽ, ʘ ʩʘʤʝ: 

ʈʦʟʜʽʣ 1: ʘʥʘʣʽʟ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ, ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʘ ʧʝʨʝʚʘʛʠ ʦʙôʻʢʪʘ. 

ʆʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʧʦʜʽʙʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʾʭʥʽʤʠ ʨʽʟʥʦʚʠʜʘʤʠ. ʇʨʦʚʝʜʝʥʠʡ 

ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ. 

ʈʦʟʜʽʣ 2: ʧʽʜʽʙʨʘʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ, ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ ʪʘ 

ʢʦʥʪʨʦʣʝʨ ʽʟ ʤʦʜʫʣʝʤ ʨʦʟʰʠʨʝʥʥʷ. ɿʨʦʙʣʝʥʠʡ ʤʝʪʨʦʣʦʛʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʥʘʜʽʡʥʦʩʪʽ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʚʠʷʩʥʠʣʠ, ʱʦ 

ʩʠʩʪʝʤʘ ʻ ʥʘʜʽʡʥʦʶ. ɿʨʦʙʣʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʜʣʷ ʉɸʈ ʪʘ ʧʨʦʚʝʣʠ 

ʝʢʩʧʝʨʠʤʝʥʪ ʥʘ ʨʝʘʣʴʥʦʤʫ ʦʙ'ʻʢʪʽ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʨʠʚʦʾ ʨʦʟʛʦʥʫ ʪʘ 

ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ.   

ʈʦʟʜʽʣ 3: ʦʩʪʘʪʦʯʥʦ ʦʙʨʘʥʘ ʘʧʘʨʘʪʫʨʘ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʟʨʦʙʣʝʥʽ ʚʩʽ ʛʨʘʬʽʯʥʽ 

ʩʭʝʤʠ: ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʇʊʂ, ʩʭʝʤʘ  

ʧʨʠʥʮʠʧʦʚʘ ʝʣʝʢʪʨʠʯʥʘ, ʟʘʛʘʣʴʥʠʡ ʚʠʜ ʱʠʪʘ, ʤʦʥʪʘʞʥʘ ʩʭʝʤʘ ʱʠʪʘ ʪʘ 

ʩʭʝʤʘ ʟʦʚʥʽʰʥʽʭ ʟ'ʻʜʥʘʥʴ. ʉʢʣʘʜʝʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ. 
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ANNOTATION  
 

The diploma project is carried out on the topic of automation of the control 

system of a solid fuel water heating boiler in a gym. The system is designed for 

automatic control of the water temperature at the boiler outlet by means of 

automatic fuel supply, air supply control system and rarefaction control in the 

combustion chamber. The boiler is also equipped with an automatic ash chamber 

cleaning system. 

During the work, all tasks were completed, namely: 

Chapter 1: Analysis of the existing system, performed analysis and benefits of the 

facility. Acquaintance with similar systems and their varieties. The analysis and 

comparison of existing systems was carried out. 

Chapter 2: Selected measuring equipment, actuators and controller with 

expansion module. A metrological calculation of measuring channels and a 

reliability calculation were made, during which it was found that the system is 

reliable. Reliability calculations for SAR were made and an experiment was 

conducted on a real object to find the acceleration curve and transfer function. 

Chapter 3: The equipment is finally selected, after which all graphic diagrams are 

developed: automation functional diagram, PTK structural diagram, basic 

electrical diagram, general view of the shield, assembly diagram of the shield, 

and external connection diagram. Compiled equipment specification. 

Chapter 4: The PLC functionality scheme in the Codesys software environment 

was developed and the PLC model was selected, which was better than its 

counterparts for the automation of solid fuel boilers. A SCADA system 

functionality program has been developed. 

Chapter 5: In the chapter, simulation modeling of ATK was carried out using 

Codesys, Matlab Simulink and Indusoft Web Studio programs. 

Chapter 6: The occupational health and safety section examines aspects during 

system operation. The analysis showed that the system meets all labor safety 

requirements. Safety measures have been established to ensure safe work for the 

staff. All standards for fire safety and safety of electrical connections and 

overloads have been observed. 

Chapter 7: During the techno-economic calculation, it was calculated that the 

system is economically profitable and will pay for itself in 2 years. 



Thus, it can be concluded that this system is economically beneficial, safe 

and requires minimal human intervention in the process. Therefore, this solid fuel 

boiler system can be automated. 

Key words: solid fuel water heating boiler, control system automation, 

automatic regulation system, temperature, pressure, rarefaction. electric motor, 

circulation pump, fan. 
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ВСТУП 

 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʜʦʨʦʚ'ʷ ʪʘ ʬʽʟʠʯʥʘ ʬʦʨʤʘ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʧʨʽʦʨʠʪʝʪʥʽʰʦʶ ʜʣʷ ʣʶʜʝʡ. ʊʨʝʥʘʞʝʨʥʽ ʟʘʣʠ ʩʪʘʣʠ ʧʦʧʫʣʷʨʥʠʤʠ ʤʽʩʮʷʤʠ, 

ʜʝ ʣʶʜʠ ʟʘʡʤʘʶʪʴʩʷ ʬʽʟʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ ʧʽʜʪʨʠʤʫʶʪʴ ʬʦʨʤʫ ʪʽʣʘ ʫ 

ʪʦʥʫʩʽ. ʇʨʦʪʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʚʧʣʠʚʫ ʥʝʛʘʪʠʚʥʠʭ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʭʦʣʦʜ, ʚʘʞʣʠʚʦʶ ʻ 

ʥʘʷʚʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʦʧʘʣʝʥʥʷ.  

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʘʣʝʥʥʷ ʚ 

ʪʨʝʥʘʞʝʨʥʠʭ ʟʘʣʘʭ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʚʦʜʦʛʨʽʡʥʠʭ ʢʦʪʣʽʚ. ʎʽ 

ʧʨʠʩʪʨʦʾ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʪʨʽʙʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʘʣʝ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʘʨʷʯʦʶ ʚʦʜʦʶ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʇʨʦʪʝ, ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʪʘʢʠʭ ʢʦʪʣʽʚ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʠʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʜʣʷ ʜʝʷʢʠʭ ʬʫʥʢʮʽʡ. ʋ ʜʘʥʦʤʫ ʜʠʧʣʦʤʥʦʤʫ ʧʨʦʝʢʪʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ (ɸʉʂ) ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ 

ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ. ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʦʙ'ʻʢʪʫ ʻ 

ʥʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʰʥʝʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ 

ʢʘʤʝʨʠ.  

ʎʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʙʽʡʥʝ ʦʧʘʣʝʥʥʷ 

ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʫ, ʤʽʥʽʤʽʟʫʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʨʫʯʥʽʡ ʨʦʙʦʪʽ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʪʘʢʦʞ ʤʘʻ ʢʦʥʪʫʨ 

ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʢʦʥʪʫʨ ʦʧʘʣʝʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʙʽʣʴʰ 

ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʪʨʝʥʘʞʝʨʥʦʛʦ 

ʟʘʣʫ ʪʘ ʡʦʛʦ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʛʦ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʨʝʘʣʽʟʘʮʽʷ 

ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʚ 

ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʪʘ 

ʧʦʩʪʘʯʘʥʥʷ ʛʘʨʷʯʦʾ ʚʦʜʠ. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ ʪʘ 

ʦʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʝʢʩʧʣʫʘʪʘʮʽʶ ʢʦʪʣʘ, ʟʤʝʥʰʫʻ 

ʚʠʪʨʘʪʠ ʥʘ ʨʫʯʥʫ ʧʨʘʮʶ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ 

ʦʧʘʣʝʥʥʷ ʪʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʨʦʟʨʦʙʢʦʶ ɸʉʂ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ 

ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ, ʚʢʣʶʯʘʶʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʦʟʨʦʙʢʫ ʘʣʛʦʨʠʪʤʽʚ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ ʪʘ ʦʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ, ʘ ʪʘʢʦʞ 
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ʽʥʪʝʛʨʘʮʽʶ ʟ ʚʞʝ ʽʩʥʫʶʯʦʶ ʩʠʩʪʝʤʦʶ ʦʧʘʣʝʥʥʷ ʪʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ.  

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ 

ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʦʶ 

ʟʘʜʘʯʝʶ. ʎʝʡ ʜʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʦʢʨʘʱʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʧʘʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʫ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ. ʆʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʥʘʜʽʡʥʝ ʧʦʩʪʘʯʘʥʥʷ ʛʘʨʷʯʦʾ 

ʚʦʜʠ ʻ ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ 

ʪʨʝʥʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʟʜʦʨʦʚ'ʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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РОЗДІЛ 1 ПРОЕКТУВАННЯ АСУТП 

 

1.1 Характеристика технологічного об'єкту управління  

 

ʊʚʝʨʜʦʧʘʣʠʚʥʠʡ ʢʦʪʝʣ - ʮʝ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʧʣʦʤ 

ʪʝʧʣʦʥʦʩʽʷ, ʷʢʽʡ ʧʝʨʝʜʘʻ ʪʝʧʣʦ ʜʣʷ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʪʝʧʣʦʦʙʤʽʥʥʠʢ ʟ ʤʝʪʦʶ 

ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʴ. ʇʘʣʠʚʦʤ ʜʣʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʢʦʪʣʽʚ ʤʦʞʝ ʙʫʪʠ: 

ʚʫʛʽʣʴʥʽ ʙʨʠʢʝʪʠ, ʧʝʣʝʪʠ, ʩʦʣʦʤʘ, ʚʽʜʭʦʜʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʜʝʨʝʚʥʽ 

ʙʨʠʢʝʪʠ, ʪʠʨʩʘ ʽ ʩʪʨʫʞʢʘ. ʊʚʝʨʜʦʧʘʣʠʚʥʽ ʢʦʪʣʠ ʜʘʶʪʴ ʟʤʦʛʫ ʩʧʘʣʶʚʘʪʠ 

ʨʽʟʥʦʛʦ ʚʠʜʫ ʪʚʝʨʜʝ ʧʘʣʠʚʦ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʢʠʜʘʤʠ ʪʘ ʰʢʦʜʦʶ ʜʣʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʊʚʝʨʜʦʧʘʣʠʚʥʽ ʢʦʪʣʠ ʤʘʶʪʴ ʩʚʦʶ ʧʝʨʝʚʘʛʫ ʚ ʋʢʨʘʾʥʽ ʯʝʨʝʟ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʥʘʜʽʡʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʝʣʝʢʪʨʠʯʥʠʭ.  

 ʊʚʝʨʜʦʧʘʣʠʚʥʽ ʚʦʜʦʛʨʽʡʥʽ ʢʦʪʣʠ ʤʦʞʫʪʴ ʤʘʪʠ ʦʜʠʥ ʘʙʦ ʜʚʘ ʢʦʥʪʫʨʠ. 

ʅʘʡʯʘʩʪʽʰʝ - ʮʝ ʢʦʥʪʫʨ ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʢʦʥʪʫʨ ʛʘʨʷʯʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ [1]. 

 ʈʽʟʥʦʚʠʜʽʚ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʢʦʪʣʽʚ ʻ ʜʫʞʝ ʙʘʛʘʪʦ, ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ: 

ʧʨʠʥʮʠʧʦʤ ʛʦʨʽʥʥʷ, ʢʽʣʴʢʽʩʪʶ ʢʦʥʪʫʨʽʚ, ʚʠʜʦʤ ʧʘʣʠʚʘ, ʧʨʠʥʮʠʧʦʤ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ. 

ɿʘ ʧʨʠʥʮʠʧʦʤ ʛʦʨʽʥʥʷ ʪʚʝʨʜʦʧʘʣʠʚʥʽ ʢʦʪʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʧʦʰʘʨʦʚʠʤ 

ʛʦʨʽʥʥʷʤ, ʮʝ ʢʦʣʠ ʫ ʛʦʨʽʥʥʽ ʩʧʦʯʘʪʢʫ ʙʝʨʝ ʫʯʘʩʪʴ ʣʠʰʝ ʯʘʩʪʠʥʘ ʧʘʣʠʚʘ, ʘ 

ʽʥhʘ ʯʘʩʪʠʥʘ ʙʫʜʝ ʟʘʜʽʶʚʘʪʠʩʴ ʚ ʤʽʨʫ ʧʨʦʛʦʨʘʥʥʷ ʧʝʨʰʦʾ ʯʘʩʪʠʥʠ, 

ʧʦʰʘʨʦʚʝ ʛʦʨʽʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʝʨʭʥʻ ʘʙʦ ʥʠʞʥʻ. ʇʽʨʦʣʽʟʥʝ ʛʦʨʽʥʥʷ ʷʚʣʷʻ 

ʩʦʙʦʶ ʦʩʦʙʣʠʚʫ ʢʦʥʩʪʨʫʢʮʽʶ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ, ʷʢʘ ʨʦʟʜʽʣʝʥʘ ʥʘ ʜʚʽ 

ʯʘʩʪʠʥʠ, ʫ ʧʝʨʰʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʦʨʽʥʥʷ ʟ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʚʽʪʨʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʽʣʝʥʥʷ ʧʽʨʦʣʽʟʥʦʛʦ ʛʘʟʫ, ʷʢʠʡ ʧʦʪʨʘʧʣʷʻ ʫ ʥʘʩʪʫʧʥʫ ʯʘʩʪʠʥʫ 

ʜʝ ʧʦʻʜʥʫʶʯʠʩʴ ʟ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʚʽʪʨʷ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʝ ʛʦʨʽʥʥʷ. 

ʇʨʷʤʝ ʧʦʚʥʝ ʛʦʨʽʥʥʷ - ʮʝ ʧʨʦʮʝʩ ʢʦʣʠ ʫ ʧʘʣʠʚʘ ʻ ʜʦʩʪʘʪʥʴʦ ʧʦʚʽʪʨʷ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʛʦʨʽʥʥʷ ʪʘ ʚʠʜʽʣʝʥʥʷ ʪʝʧʣʘ.  

 ɿʘ ʧʨʠʥʮʠʧʦʤ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ ʪʚʝʨʜʦʧʘʣʠʚʥʽ ʢʦʪʣʠ ʤʦʞʫʪʴ 

ʙʫʪʠ: ʨʫʯʥʽ, ʘʚʪʦʤʘʪʠʯʥʽ ʘʙʦ ʫʥʽʚʝʨʩʘʣʴʥʽ. ʂʦʪʣʠ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʧʘʣʠʚʘ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʚʽʜʨʠʚʘʥʥʷ ʙʫʥʢʝʨʘ ʪʘ ʧʽʜʩʠʧʘʥʥʷ ʧʘʣʠʚʘ, ʢʦʥʚʝʻʨʥʝ ʩʧʘʣʶʚʘʥʥʷ ʘʙʦ 

ʰʥʝʢʦʚʘ ʧʦʜʘʯʘ ʧʘʣʠʚʘ [2]. 
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 ʂʦʥʩʪʨʫʢʮʽʷ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ 

ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ ʤʦʞʝ ʤʘʪʠ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ, ʘʣʝ ʦʩʥʦʚʥʽ 

ʤʦʤʝʥʪʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ. ʂʘʤʝʨʘ ʟʛʦʨʘʥʥʷ ʚ ʷʢʫ ʧʦʜʘʻʪʴʩʷ ʧʘʣʠʚʦ 

ʪʘ ʧʦʚʽʪʨʷ ʜʣʷ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ. ʋ ʢʘʤʝʨʽ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʧʨʠʩʫʪʥʽʡ ʜʠʤʦʭʽʜ ʜʣʷ ʚʠʭʦʜʫ ʜʠʤʦʚʠʭ ʛʘʟʽʚ. ʇʦʜʘʯʘ ʧʘʣʠʚʘ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ, ʷʢʠʡ ʙʫʜʝ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ 

ʧʘʣʠʚʦ ʚʽʜ ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ. ɿʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʦʨʽʥʥʷ 

ʚʽʜʧʦʚʽʜʘʻ ʧʽʜʜʫʚ. ʈʽʟʥʦʚʠʜʠ ʧʽʜʜʫʚʽʚ ʻ: ʥʘʪʫʨʘʣʴʥʠʡ ʧʽʜʜʫʚ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʨʦʜʥʫ ʮʠʨʢʫʣʷʮʽʶ ʧʦʚʽʪʨʷ, ʧʨʠʤʫʩʦʚʠʡ ʧʽʜʜʫʚ, ʷʢʠʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʠʡ. ʋ ʢʘʤʝʨʽ 

ʟʛʦʨʷʥʥʷ ʤʦʞʫʪʴ ʧʨʦʭʦʜʠʪʠ ʪʨʫʙʠ ʘʙʦ ʩʧʽʨʘʣʽ ʪʨʫʙ, ʧʦ ʷʢʠʭ ʨʫʭʘʻʪʴʩʷ 

ʪʝʧʣʦʥʦʩʽʡ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʦʙʣʘʜʥʘʥʘ ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʽʜʧʘʣʦʤ, 

ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʛʘʟʦʚʠʡ ʧʘʣʴʥʠʢ, ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʜʘʣʝʥʥʷʤ ʟʦʣʠ, 

ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ, ʟ ʜʦʧʦʤʦʛʦʶ ʰʥʝʢʦʚʦʛʦ ʘʙʦ ʢʦʥʚʝʻʨʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. 

 ɿʘ ʧʨʦʮʝʩ ʟʛʦʨʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʝʣʝʢʪʨʦʤʦʪʦʨ, ʱʦ ʦʙʝʨʪʘʻ ʰʥʝʢ, ʯʠʤ 

ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʣʠʚʘ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ. ʊʘʢʦʞ ʫ ʧʨʦʮʝʩʽ 

ʟʛʦʨʷʥʥʷ ʙʝʨʝ ʫʯʘʩʪʴ ʜʫʪʪʻʚʠʡ ʚʝʥʪʠʣʷʪʦʨ, ʷʢʠʡ ʥʘʛʥʽʪʘʻ ʧʦʚʽʪʨʷ ʫ ʢʘʤʝʨʫ 

ʟʛʦʨʘʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ. ɿʘ ʧʨʦʮʝʩ ʦʧʘʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʠʨʢʫʣʷʮʽʡʥʽ ʥʘʩʦʩʠ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʪʝʧʣʦʥʦʩʽʡ ʧʦ ʚʩʴʦʤʫ 

ʢʦʥʪʫʨʫ ʦʧʘʣʝʥʥʷ. ɿʘ ʧʨʦʮʝʩ ʦʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ ʚʽʜʧʦʚʽʜʘʻ 

ʝʣʝʢʪʨʦʤʦʪʦʨ, ʷʢʠʡ ʦʙʝʨʪʘʻ ʰʥʝʢ, ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʟʦʣʫ ʽʟ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ 

ʜʦ ʙʫʥʢʝʨʘ ʽʟ ʟʦʣʦʶ. 

 
ʈʠʩʫʥʦʢ 1.1 - ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʊʆʋ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ 

ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 
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 ɼʘʥʠʡ ʪʠʧ ʢʦʪʣʘ ʤʘʻ ʧʝʨʝʚʘʛʫ ʥʘʜ ʟʚʠʯʘʡʥʠʤʠ ʟʘ ʨʘʭʫʥʦʢ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʱʦ ʨʦʙʠʪʴ ʚʠʪʨʘʪʫ ʝʢʦʥʦʤʽʯʥʦʶ, ʘ ʧʨʠʥʮʠʧ 

ʨʝʛʫʣʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʽʰʠʤ. ʇʦʜʘʯʘ ʧʘʣʠʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʱʦ ʦʙʝʨʪʘʻ ʰʥʝʢ. ʎʝʡ ʰʥʝʢ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʣʠʚʘ ʚʽʜ ʧʘʣʠʚʥʦʛʦ ʙʫʥʢʝʨʘ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ. ɼʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʛʦʨʽʥʥʷ ʧʘʣʠʚʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʫʪʪʻʚʠʡ ʚʝʥʪʠʣʷʪʦʨ, ʷʢʠʡ 

ʥʘʛʥʽʪʘʻ ʧʦʚʽʪʨʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʛʦʨʽʥʥʷ. 

 ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʧʦʚʥʝʥʥʶ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ ʚʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ. ʈʦʙʦʪʘ ʮʽʻʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʚ ʨʫʭ ʰʥʝʢʘ, ʷʢʠʡ ʧʝʨʝʥʦʩʠʪʴ 

ʟʦʣʫ ʟ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ ʜʦ ʙʫʥʢʝʨʘ ʽʟ ʟʦʣʦʶ. 

 ʂʦʪʝʣ ʤʘʻ ʜʚʘ ʢʦʥʪʫʨʠ, ʦʜʠʥ ʜʣʷ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʘ ʜʨʫʛʠʡ - 

ʜʣʷ ʦʧʘʣʝʥʥʷ. ɼʣʷ ʮʠʨʢʫʣʷʮʽʾ ʚʦʜʠ ʫ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʚʘ ʮʠʨʢʫʣʷʮʽʡʥʽ ʥʘʩʦʩʠ ʧʦʪʫʞʥʽʩʪʶ 4 ʢɺʪ. ʊʝʧʣʦʚʘ 

ʧʦʪʫʞʥʽʩʪʴ ʢʦʪʣʘ ʩʢʣʘʜʘʻ 100 ʢɺʪ, ʱʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʧʘʣʝʥʥʷ 

ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʫ, ʧʣʦʱʘ ʷʢʦʛʦ 1000 ʤ2.  

 ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʟʦʥʫ ʟʤʽʥʶʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ ʦʧʘʣʝʥʥʽ, ʘ ʪʘʢʦʞ 

ʟʤʽʥʶʻʪʴʩʷ ʫʩʪʘʚʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʫ ʚʦʜʠ. ʋ ʧʝʨʽʦʜ ʦʧʘʣʶʚʘʣʴʥʦʛʦ 

ʩʝʟʦʥʫ ʢʦʪʝʣ ʥʘʛʨʽʚʘʻ ʚʦʜʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʚ ʦʧʘʣʶʚʘʣʴʥʦʤʫ 

ʢʦʥʪʫʨʽ, ʱʦ ʟʘʥʘʜʪʦ ʧʝʨʝʛʨʽʪʘ ʜʣʷ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ 

ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʨʝʛʫʣʶʶʯʠʡ ʢʣʘʧʘʥ, ʷʢʠʡ ʟʤʽʰʫʻ ʛʘʨʷʯʫ 

ʚʦʜʫ ʟ ʭʦʣʦʜʥʦʶ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʢʦʤʬʦʨʪʥʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺ ʧʝʨʽʦʜ, 

ʢʦʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʢʦʥʪʫʨʫ ʥʝ ʧʦʪʨʽʙʥʝ, ʚʦʜʘ ʟ ʥʴʦʛʦ  

ʟʣʠʚʘʻʪʴʩʷ, ʘ ʢʦʪʝʣ ʙʫʜʝ ʛʨʽʪʠ ʚʦʜʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʫʩʪʘʚʢʠ, ʷʢʘ ʙʫʜʝ 

ʢʦʤʬʦʨʪʥʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʇʨʠ ʥʘʩʪʘʥʥʽ 

ʦʧʘʣʶʚʘʣʴʥʦʛʦ ʩʝʟʦʥʫ ʢʦʥʪʫʨ ʦʧʘʣʝʥʥʷ ʟʘʧʦʚʥʶʻʪʴʩʷ ʚʦʜʦʶ ʟ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ.  

ʊʘʙʣʠʮʷ 1.1 - ʂʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ  

ʅʘʟʚʘ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 90  

ʊʝʤʧʝʨʘʪʫʨʘ ʟʚʦʨʦʪʥʦʾ ʚʦʜʠ  60  

ʊʝʤʧʝʨʘʪʫʨʘ ʜʠʤʦʚʠʭ ʛʘʟʽʚ 160  

  



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

18 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 1.1 

ʅʘʟʚʘ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʘʣʠʚʘ ʫ ʟʦʥʽ ʰʥʝʢʘ 18  

ʊʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʤʽʱʝʥʥʽ 24  

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 4  

ʊʠʩʢ ʚʦʜʠ ʧʽʩʣʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ 150 ʢʇʘ 

ʊʠʩʢ ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 500 ʇʘ 

ʊʠʩʢ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ (ʨʦʟʨʽʜʞʝʥʥʷ) 650 ʇʘ 

ɺʠʪʨʘʪʘ ʚʦʜʠ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 1.5 ʤ3/ʛʦʜ 

 

ʊʘʙʣʠʮʷ 1.2 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ 

ʅʘʟʚʘ ʧʘʨʘʤʝʪʨʘ ɿʥʘʯʝʥʥʷ 

ʇʣʦʱʘ ʦʙʽʛʨʽʚʫ 1000 ʤ2 

ʇʦʪʫʞʥʽʩʪʴ  100 ʢɺʪ 

ʊʠʧ ʧʘʣʠʚʘ ʪʚʝʨʜʝ 

ʂʽʣʴʢʽʩʪʴ ʢʦʥʪʫʨʽʚ 2 ʢʦʥʪʫʨʠ 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ ʘʚʪʦʤʘʪʠʯʥʝ 

ɺʘʛʘ 1200 ʢʛ 

ʆʙ'ʻʤ ʙʫʥʢʝʨʘ  1000 ʤ3 

ʂʂɼ  90% 

ʈʦʟʭʽʜ ʧʘʣʠʚʘ 15 ʢʛ/ʛʦʜ 

ɺʠʩʦʪʘ 1700 ʤʤ 

ʐʠʨʠʥʘ 1700 ʤʤ 

ɻʣʠʙʠʥʘ 1600 ʤʤ 

ʆʙôʻʤ ʧʘʣʠʚʘ ʟʘ ʦʙʝʨʪ 0.25 ʢʛ 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʽʚ 60 ʦʙ/ʛʦʜ 
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1.2 Вибір і обґрунтування структури АСУТП ТОУ  

 

ʆʛʣʷʜ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʜʘʻ ʟʤʦʛʫ ʟʨʦʟʫʤʽʪʠ, ʷʢʘ ʩʠʩʪʝʤʘ ʻ ʢʨʘʱʦʶ, 

ʦʮʽʥʠʪʠ ʾʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ.  

 ɼʚʦʨʽʚʥʝʚʘ ʩʪʨʫʢʪʫʨʘ ɸʉʋʊʇ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʜʽʣʫ ʬʫʥʢʮʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʜʚʘ ʨʽʚʥʽ. ʅʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʨʽʚʝʥʴ ʢʝʨʫʚʘʥʥʷ 

ʧʨʦʮʝʩʦʤ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʽ ʧʨʠʩʪʨʦʾ ʟʙʦʨʫ ʜʘʥʠʭ, ʢʦʥʪʨʦʣʝʨʠ, ʜʘʪʯʠʢʠ, 

ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʽʥʰʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. ʎʝʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ, ʟʙʽʨ ʜʘʥʠʭ, ʚʠʢʦʥʘʥʥʷ ʢʝʨʫʶʯʠʭ ʢʦʤʘʥʜ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ.ʅʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʨʽʚʝʥʴ 

ʢʝʨʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʮʝʥʪʨʘʣʴʥʠʡ ʢʦʥʪʨʦʣʝʨ ʘʙʦ ʩʝʨʚʝʨ, 

ʥʘ ʷʢʦʤʫ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘʚʜʘʥʥʷ ʧʣʘʥʫʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʦʤ ʚ ʮʽʣʦʤʫ. ʎʝʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʫʻ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʧʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʦʧʪʠʤʽʟʘʮʽʶ ʨʦʙʦʪʠ ʧʨʦʮʝʩʫ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ 

ʩʠʩʪʝʤʘʤʠ ʧʣʘʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ. 

 ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ɸʉʂ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

ʻ ʡʦʛʦ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʱʦʜʦ 

ʧʽʜʢʣʶʯʝʥʥʷ ʥʦʚʠʭ ʧʽʜʩʠʩʪʝʤ ʪʘ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʢʦʥʪʨʦʣʶ ʟʘ ʧʨʦʮʝʩʘʤʠ. 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʟʘ 

ʨʘʭʫʥʦʢ ʜʚʦʭ ʨʝʛʫʣʶʶʯʠʭ ʢʦʥʪʫʨʽʚ, ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʪʘ  ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ.  

 ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʤʘʻ ʜʚʦʨʽʚʥʝʚʫ ʩʪʨʫʢʪʫʨʫ. ʅʘ ʧʝʨʰʦʤʫ 

ʨʽʚʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʢʦʥʪʨʦʣʴ ʜʘʪʯʠʢʽʚ ʪʘ ʚʠʢʦʥʘʚʯʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. ʅʘ ʜʨʫʛʦʤʫ ʨʽʚʥʽ ʩʠʩʪʝʤʘ, 

ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʙʽʨ, ʤʦʥʽʪʦʨʠʥʛ, ʦʙʨʦʙʢʫ ʽ ʚʽʟʫʘʣʽʟʘʮʽʶ ʜʘʥʠʭ ʟ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. 

 ʄʽʩʮʝ ɸʉʋʊʇ ʊʆʋ ʚ ʽʻʨʘʨʭʽʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ɸʉʋ ʤʘʩʰʪʘʙʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʛʽʜʥʦ ʟ ʩʪʘʥʜʘʨʪʦʤ ISA-95 ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʥʠʞʯʦʤʫ ʨʽʚʥʽ 

ʽʻʨʘʨʭʽʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ɸʉʋ ʤʘʩʰʪʘʙʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʈʽʚʝʥʴ L0 ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʤʽʨʶʚʘʣʴʥʫ ʘʧʘʨʘʪʫʨʫ ʪʘ ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ: 

ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ, ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʢʽʤʥʘʪʽ ʪʘ ʥʘ 

ʚʫʣʠʮʽ, ʜʘʪʯʠʢʠ ʪʠʩʢʫ, ʜʘʪʯʠʢʠ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ, ʜʘʪʯʠʢʠ ʚʠʪʨʘʪʠ, 

ʮʠʨʢʫʣʷʮʽʡʥʽ ʥʘʩʦʩʠ, ʤʦʪʦʨʠ, ʚʝʥʪʠʣʷʪʦʨʠ, ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʧʨʠʚʽʜ ʥʘ 

ʢʣʘʧʘʥʠ. 

ʈʽʚʝʥʴ L1 ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʪʨʦʣʝʨʥʦʤʫ ʨʽʚʥʶ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʙʽʨ ʪʘ 

ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ ʪʘ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʥʘʚʯʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, 

ʤʦʪʦʨʘʤʠ ʪʘ ʥʘʩʦʩʘʤʠ. ɼʦ ʘʧʘʨʘʪʫʨʠ ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʦʙʨʦʙʮʽ ʪʘ ʧʝʨʝʜʘʯʽ 
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ʜʘʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ: ʇʃʂ, ʤʦʜʫʣʽ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ.  

ʈʽʚʝʥʴ L2 ʚʽʜʧʦʚʽʜʘʻ ʩʫʧʝʨʚʽʟʦʨʥʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ SCADA ʩʠʩʪʝʤʦʶ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ 

ʧʨʦʮʝʩʘʤʠ ʥʘ ʨʽʚʥʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

 

1.3 Технологічні параметри АСУТП ТОУ  

 

 ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʪʨʠ ʚʠʜʠ: ʨʝʞʠʤʥʽ, ʟʘʭʠʩʥʽ ʪʘ ʢʦʥʪʨʦʣʴʥʽ. 

 ʈʝʞʠʤʥʽ ʧʘʨʘʤʝʪʨʠ - ʮʝ ʚʠʤʽʨʷʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʠʤʠ ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ 

ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʈʝʞʠʤʥʽ ʧʘʨʘʤʝʪʨʠ: 

1. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ. 

2. ʊʠʩʢ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʫ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ. 

3. ʈʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ. 

 ɿʘʭʠʩʥʽ ʧʘʨʘʤʝʪʨʠ - ʮʝ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʘʭʠʩʪ ʩʠʩʪʝʤʠ 

ʪʘ ʾʾ ʨʦʙʦʪʫ ʚ ʘʚʘʨʽʡʥʦʤʫ ʨʝʞʠʤʽ, ʘ ʪʘʢʦʞ ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʥʝʙʘʞʘʥʦʛʦ ʚʧʣʠʚʫ 

ʯʠ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɿʘʭʠʩʥʽ ʧʘʨʘʤʝʪʨʠ: 

1. ʇʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ. 

2. ʇʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ ʫ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ. 

3. ʅʘʷʚʥʽʩʪʴ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʚʦʜʠ ʥʘ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʘʭ. 

4. ʉʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʫʩʪʠʡ ʙʫʥʢʝʨ ʜʣʷ ʧʘʣʠʚʘ. 

5. ʉʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʝʨʝʧʦʚʥʝʥʥʷ ʙʫʥʢʝʨʘ ʜʣʷ ʟʦʣʠ. 

 ʂʦʥʪʨʦʣʴʥʽ ʧʘʨʘʤʝʪʨʠ - ʮʝ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʩʠʩʪʝʤʠ ʘʙʦ ʦʮʽʥʢʠ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʂʦʥʪʨʦʣʴʥʽ ʧʘʨʘʤʝʪʨʠ: 

1. ʂʦʥʪʨʦʣʴ ʪʠʩʢʫ ʚʦʜʠ ʚ ʮʠʨʢʫʣʷʮʽʡʥʦʤʫ ʢʦʥʪʫʨʽ. 

2. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ. 

3. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʟʚʦʨʦʪʥʦʾ ʚʦʜʠ. 

4. ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ. 
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1.4 Функції АСУТП  

 

ʌʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʚʠʜʠ: ʫʧʨʘʚʣʷʶʯʽ, ʟʘʭʠʩʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ. 

 

 ʋʧʨʘʚʣʷʶʯʽ ʬʫʥʢʮʽʾ ʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʠʩʪʝʤʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʘʜʞʝ ʚʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤʦʶ. 

ʋʧʨʘʚʣʷʶʯʽ ʬʫʥʢʮʽʾ: 

1. ʦʜʥʦʢʦʥʪʫʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

ʰʣʷʭʦʤ ʟʤʽʥʠ ʯʘʩʪʦʪʠ  ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨ, ʱʦ 

ʦʙʝʨʪʘʻ ʰʥʝʢ ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʧʘʣʠʚʦ ʚʽʜ ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ ʜʦ 

ʢʘʤʝʨ  ʟʛʦʨʷʥʥʷ; 

2. ʦʜʥʦʢʦʥʪʫʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʫ ʢʘʤʝʨʫ 

ʟʛʦʨʘʥʥʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʫʪʪʻʚʠʡ 

ʚʝʥʪʠʣʷʪʦʨ ʫ ʧʨʦʧʦʨʮʽʾ ʜʦ ʧʦʜʘʯʽ ʧʘʣʠʚʘ; 

3. ʦʜʥʦʢʦʥʪʫʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʰʣʷʭʦʤ 

ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʠʤʦʩʦʩ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʪʷʛʫ. 

 

 ɿʘʭʠʩʥʽ ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʘʱʝʥʠʤʠ ʩʠʛʥʘʣʽʟʘʮʽʻʶ ʷʢʦʛʦʩʴ 

ʪʠʧʫ: ʩʚʽʪʣʦʚʦʶ, ʟʚʫʢʦʚʦʶ ʘʙʦ ʩʧʦʚʽʱʝʥʥʷʤ ʥʘ ʪʝʣʝʬʦʥ ʯʠ ʇʂ. ɿʘʭʠʩʥʘ 

ʬʫʥʢʮʽʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʯʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʪʘ ʟʘʧʦʙʽʛʘʪʠ 

ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ. 

ɿʘʭʠʩʥʽ ʬʫʥʢʮʽʾ: 

1. ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ - ʧʨʠʧʠʥʝʥʥʷ 

ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʫ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ; 

2. ʘʚʘʨʽʡʥʦ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʨʠʧʠʥʠʪʠ ʨʦʙʦʪʫ ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ, 

ʧʨʦʢʨʫʪʠʪʠ ʰʥʝʢ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʦʙʝʨʪʘʤʠ, ʱʦʙ ʩʢʠʥʫʪʠ ʧʘʣʠʚʦ ʫ 

ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ, ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ ʫ ʰʥʝʢʦʚʽʡ 

ʢʘʤʝʨʽ, ʱʦ ʦʟʥʘʯʘʻ ʟʘʡʤʘʥʥʷ ʧʘʣʠʚʘ ʫ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ; 

3. ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʤʦʞʣʠʚʫ ʥʝʩʧʨʘʚʥʽʩʪʴ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʧʨʠ 

ʩʧʨʘʮʶʚʘʥʥʽ ʨʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ; 

4. ʩʧʦʚʽʱʘʪʠ ʧʨʦ ʧʫʩʪʠʡ ʙʫʥʢʝʨ ʜʣʷ ʧʘʣʠʚʘ; 

5. ʩʧʦʚʽʱʘʪʠ ʧʨʦ ʧʝʨʝʧʦʚʥʝʥʠʡ ʙʫʥʢʝʨ ʜʣʷ ʟʦʣʠ. 

 

 ɯʥʬʦʨʤʘʮʽʡʥʽ ʬʫʥʢʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʙʽʨ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ ʪʘ ʧʝʨʝʜʘʯʫ 

ʾʭ ʥʘ ʇʃʂ, ʱʦ ʨʦʙʠʪʴ ʮʽ ʬʫʥʢʮʽʾ ʢʣʶʯʦʚʠʤʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʬʫʥʢʮʽʾ: 

1. ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ - (0 - 90) ;  
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2. ʪʝʤʧʝʨʘʪʫʨʘ ʟʚʦʨʦʪʥʦʾ ʚʦʜʠ - (0 - 60) ; 

3. ʪʝʤʧʝʨʘʪʫʨʘ ʜʠʤʦʚʠʭ ʛʘʟʽʚ - (0 - 160) ; 

4. ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʣʠʚʘ ʫ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ - (0 - 100) ; 

5. ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ - (0 - 40) ; 

6. ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  - (-30 - 50) ; 

7. ʪʠʩʢ ʚʦʜʠ ʧʽʩʣʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ - (0 - 200) ʢʇʘ; 

8. ʪʠʩʢ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʫ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ - (0 - 500) ʇʘ; 

9. ʪʠʩʢ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ - (0 - 650) ʇʘ; 

10. ʚʠʪʨʘʪʘ ʛʘʨʷʯʦʾ ʚʦʜʠ - (0 - 10) ʤ3/ʛʦʜ; 

11. ʚʠʪʨʘʪʘ ʚʦʜʠ ʽʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ - (0 - 10) ʤ3/ʛʦʜ. 

 

 

1.5 Схема автоматизації функціональна  

 

 ʈʦʟʛʣʷʥʝʤʦ ʩʭʝʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʫ 

ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ (ʨʠʩ. 1.2). 

 
ʈʠʩʫʥʦʢ 1.2 - ʉʭʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ 

ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

 

 ʅʘ ʜʘʥʽʡ ʩʭʝʤʽ ʟʦʙʨʘʞʝʥʠʡ ʪʚʝʨʜʦʧʘʣʠʚʥʠʡ ʢʦʪʝʣ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ 

ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ, ʷʢʽʡ ʤʘʻ ʜʚʘ ʚʦʜʷʥʠʭ ʢʦʥʪʫʨʠ: ʢʦʥʪʫʨ ʛʘʨʷʯʦʛʦ 
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ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʢʦʥʪʫʨ ʦʧʘʣʝʥʥʷ ʟ ʮʠʨʢʫʣʷʮʽʡʥʠʤʠ ʥʘʩʦʩʘʤʠ. ʂʦʪʝʣ 

ʪʘʢʦʞ ʦʙʣʘʜʥʘʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʤ ʦʯʠʱʝʥʥʷʤ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ.  

 ʂʦʥʪʫʨ ʦʧʘʣʝʥʥʷ ʤʘʻ ʢʣʘʧʘʥ, ʯʝʨʝʟ ʷʢʠʡ ʧʨʠ ʥʘʩʪʘʥʥʽ ʪʝʧʣʦʛʦ ʩʝʟʦʥʫ 

ʟʣʠʚʘʻʪʴʩʷ ʚʦʜʘ. ʊʘʢʦʞ ʩʠʩʪʝʤʘ ʦʧʘʣʝʥʥʷ ʤʘʻ ʢʣʘʧʘʥ ʧʽʜʞʠʚʣʝʥʥʷ ʜʣʷ 

ʟʘʧʦʚʥʝʥʥʷ ʢʦʥʪʫʨʘ ʘʙʦ ʧʦʧʦʚʥʝʥʥʷ ʨʽʚʥʷ ʚʦʜʠ. 

 ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʚʠʤʽʨʶʻʪʴʩʷ ʜʘʪʯʠʢʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʫ ʪʨʫʙʽ (ʧʦʟ. 1ʘ, 4ʘ). 

 ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʪʘ ʢʦʥʪʨʦʣʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ ʫ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʠ  (ʧʦʟ. 5ʘ, 6ʘ). 

 ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʫ ʢʽʤʥʘʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʽʤʥʘʪʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʣʘʩʪʠʢʦʚʦʤʫ ʢʦʨʧʫʩʽ (ʧʦʟ. 7ʘ). 

 ɺʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʘʭʠʩʥʦʤʫ ʢʦʨʦʙʽ, ʷʢʠʡ 

ʟʘʭʠʱʝʥʠʡ ʚʽʜ ʚʦʣʦʛʠ, ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ ʪʘ ʧʠʣʫ (ʧʦʟ. 8ʘ). 

ʊʠʩʢ ʪʝʧʣʦʥʦʩʽʷ ʧʽʩʣʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʫ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ 

ʚʠʤʽʨʶʻʪʴʩʷ ʜʘʪʯʠʢʘʤʠ ʪʠʩʢʫ (ʧʦʟ. 9ʘ). 

 ʊʠʩʢ ʧʦʚʽʪʨʷ, ʷʢʝ ʥʘʛʥʽʪʘʻ ʜʫʪʪʻʚʠʡ ʚʝʥʪʠʣʷʪʦʨ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʘʪʯʠʢʦʤ ʪʠʩʢʫ (ʧʦʟ. 2ʘ). 

 ʊʠʩʢ ʚ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ ʚʠʤʽʨʶʻʪʴʩʷ ʜʘʪʯʠʢʦʤ ʪʠʩʢʫ (ʧʦʟ. 3ʘ). 

 ʈʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ (ʧʦʟ. 10ʘ) ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ 

ʥʝʩʧʨʘʚʥʽʩʪʴ, ʧʝʨʝʚʠʱʝʥʥʷ ʘʙʦ ʥʝʩʪʘʯʘ ʪʝʧʣʦʥʦʩʽʷ ʚ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ. 

 ɺʠʪʨʘʪʫ ʚʦʜʠ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʠʪʨʘʪʫ ʭʦʣʦʜʥʦʾ ʚʦʜʠ ʟ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚʠʤʽʨʶʻʤʦ ʟ ʜʦʧʦʤʦʛʦʶ ʚʠʪʨʘʪʦʤʽʨʘ (ʧʦʟ. 

11ʘ, 12ʘ). 

 ɼʘʪʯʠʢ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ (ʧʦʟ. 13ʘ) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʧʦʚʥʠʡ ʙʘʢ ʧʘʣʠʚʘ ʪʘ ʜʦʟʚʽʣ ʥʘ ʧʦʯʘʪʦʢ ʨʦʙʦʪʠ ʢʦʪʣʘ. 

ɼʘʪʯʠʢ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ (ʧʦʟ. 14ʘ) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʧʘʣʠʚʘ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ 

ʧʦʧʦʚʥʝʥʥʷ. ɼʘʪʯʠʢ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʚ ʙʫʥʢʝʨʽ ʟ ʟʦʣʦʶ (ʧʦʟ. 15ʘ) 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʧʝʨʝʧʦʚʥʝʥʥʷ ʙʫʥʢʝʨʘ ʽʟ ʟʦʣʦʶ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʦʯʠʱʝʥʥʷ. 

 ʎʠʨʢʫʣʷʮʽʷ ʛʘʨʷʯʦʾ ʚʦʜʠ ʫ ʢʦʥʪʫʨʽ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʩʦʩʫ (ʧʦʟ. 20), ʱʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʪʘʢʪʦʨʽʚ (ʧʦʟ. 17ʘ).  

 ʎʠʨʢʫʣʷʮʽʷ ʪʝʧʣʦʥʦʩʽʷ ʚ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʜʚʦʭ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ (ʧʦʟ. 21, 22), ʱʦ ʟʘʧʫʩʢʘʶʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʪʘʢʪʦʨʽʚ (ʧʦʟ. 18ʙ, 19ʙ). 
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 ɿʘ ʧʦʜʘʯʫ ʧʘʣʠʚʘ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʝʣʝʢʪʨʦʤʦʪʦʨ (ʧʦʟ. 1ʚ), 

ʷʢʠʡ ʦʙʝʨʪʘʻ ʰʥʝʢ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻ ʧʘʣʠʚʦ ʟ ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ ʜʦ ʢʘʤʝʨʠ 

ʟʛʦʨʘʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʤʦʪʦʨʫ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʧʦʟ. 1ʙ). 

 ʆʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʤʦʪʦʨʫ 

(ʧʦʟ. 19), ʱʦ ʦʙʝʨʪʘʻ ʰʥʝʢ ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʟʦʣʫ ʽʟ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ ʜʦ 

ʙʫʥʢʝʨʘ ʽʟ ʟʦʣʦʶ. ʇʫʩʢ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʪʘʢʪʦʨʘ (ʧʦʟ. 16ʘ). 

ɿʘ ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʜʫʪʪʻʚʠʡ 

ʚʝʥʪʠʣʷʪʦʨ (ʧʦʟ. 2ʚ). ʊʠʩʢ ʧʦʚʽʪʨʷ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʦʪʥʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʧʦʟ. 2ʙ).  

   

 ɿʘ ʢʦʥʪʨʦʣʴ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʜʠʤʦʩʦʩ (ʧʦʟ. 

3ʚ). ʈʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʜʠʤʦʩʦʩʘ, ʷʢʘ ʟʤʽʥʶʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʯʘʩʪʦʪʥʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʧʦʟ. 3ʙ).  

ɿʘ ʛʘʨʷʯʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʢʦʤʬʦʨʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʦʚʽʜʘʻ 

ʨʝʛʫʣʶʶʯʠʡ ʢʣʘʧʘʥ ʟ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʧʨʠʚʦʜʦʤ (ʧʦʟ. 30), ʷʢʠʡ ʟʤʽʰʫʻ 

ʛʘʨʷʯʫ ʚʦʜʫ ʟ ʢʦʪʣʘ ʽʟ ʭʦʣʦʜʥʦʶ ʚʦʜʦʶ. 

 

 

1.6 Схема структурна програмно-технічного комплексу  

 

 ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʚ 

ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʤʘʻ ʜʚʦʨʽʚʥʝʚʫ ʩʪʨʫʢʪʫʨʫ. ʅʘ ʦʜʥʦʤʫ ʨʽʚʥʽ ʟʥʘʭʦʜʷʪʴʩʷ: 

ʜʘʪʯʠʢʠ, ʨʝʣʝ, ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ, ʝʣʝʢʪʨʦʤʦʪʦʨʠ, ʇʃʂ ʪʘ ʤʦʜʫʣʴ 

ʨʦʟʰʠʨʝʥʥʷ. ʅʘ ʽʥʰʦʤʫ ʨʽʚʥʽ ʟʥʘʭʦʜʠʪʴʩʷ SCADA ʩʠʩʪʝʤʘ ʥʘ ʢʦʤʧôʶʪʝʨʽ, 

ʷʢʠʡ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʇʃʂ ʯʝʨʝʟ Ethernet. 

 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʦʙʨʘʞʝʥʘ ʥʘ 

(ʨʠʩ. 1.3). 
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ʈʠʩʫʥʦʢ 1.3 - ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɸʉʋ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ 

ʟʘʣʽ 

 

 

1.7 Перелік і аналіз джерел техніко-економічної ефективності АТК ТОУ 

 

 ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʚʠʪʨʘʪʘʤʠ 

ʥʘ ʨʦʟʨʦʙʢʫ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʪʘ ʚʠʛʦʜʦʶ ʘʙʦ ʜʦʭʦʜʦʤ, ʱʦ ʦʪʨʠʤʘʣʠ ʚʽʜ 

ʮʴʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ.  ʎʝ ʚʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʧʦʢʘʟʫʻ ʥʘʩʢʽʣʴʢʠ 

ʝʬʝʢʪʠʚʥʠʤ ʙʫʣʦ ʮʝ ʨʽʰʝʥʥʷ ʘʙʦ ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʝʩʫʨʩʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ.  

 ʋʧʨʘʚʣʷʶʯʽ ʬʫʥʢʮʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʮʝ ʙʫʜʝ ʤʘʪʠ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ. ʆʮʽʥʠʤʦ ʥʘʩʪʫʧʥʽ ʫʧʨʘʚʣʷʶʯʽ ʬʫʥʢʮʽʾ: 

1. ʆʜʥʦʢʦʥʪʫʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʽʤʥʘʪʽ, ʰʣʷʭʦʤ ʟʤʽʥʠ 

ʯʘʩʪʦʪʠ  ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨ, ʱʦ ʦʙʝʨʪʘʻ ʰʥʝʢ 

ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʧʘʣʠʚʦ ʚʽʜ ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ ʜʦ ʢʘʤʝʨ  ʟʛʦʨʷʥʥʷ. 

ɼʘʥʘ ʩʠʩʪʝʤʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʠʩʪʝʤʦʶ ʨʫʯʥʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʠʡ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʮʽʣʦʜʦʙʦʚʠʡ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʧʦʜʘʯʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʫʯʥʦʾ ʧʦʜʘʯʽ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ 

ʚʽʜʢʨʠʚʘʥʥʷ ʜʚʝʨʝʡ ʢʦʪʣʘ ʪʘ ʚʠʪʨʘʪʠ ʪʝʧʣʘ. 

2. ʆʜʥʦʢʦʥʪʫʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʫ ʢʘʤʝʨʫ 

ʟʛʦʨʘʥʥʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʫʪʪʻʚʠʡ 

ʚʝʥʪʠʣʷʪʦʨ ʫ ʧʨʦʧʦʨʮʽʾ ʜʦ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʫ ʧʦʨʽʚʥʷʥʥʽ 
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ʽʟ ʧʨʠʨʦʜʥʽʤ ʧʽʜʜʫʚʦʤ, ʤʘʻ ʧʝʨʝʚʘʛʠ ʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʥʘʛʥʽʪʘʥʥʷ ʙʽʣʴʰʦʛʦ ʦʙôʻʤʫ ʧʦʚʽʪʨʷ ʫ ʢʘʤʝʨʽ ʟʛʦʨʷʥʥʷ, ʪʠʤ 

ʩʘʤʠʤ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ. ʊʘʢʦʞ ʜʘʥʘ ʩʠʩʪʝʤʘ 

ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʢʨʠʚʘʥʥʷ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʫ ʨʘʟʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʷʢʫ ʥʘʛʨʽʚʘʻ ʢʦʪʝʣ.   

3. ʆʜʥʦʢʦʥʪʫʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʰʣʷʭʦʤ 

ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʠʤʦʩʦʩʫ ʷʢʠʡ ʩʪʚʦʨʶʻ ʪʷʛʫ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʦʶ ʪʷʛʦʶ ʤʘʻ ʙʝʟʣʽʯ ʧʝʨʝʚʘʛ. ʆʜʥʽʻʶ ʟ ʥʠʭ ʮʝ 

ʢʦʥʪʨʦʣʴ ʨʦʟʨʽʜʞʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʫ ʨʦʙʦʪʫ ʢʦʪʣʘ. ɼʨʫʛʦʶ 

ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ʻ ʪʝ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʠʨʦʜʥʦʾ ʪʷʛʠ, ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʜʠʤʣʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ. 

ɿʘʭʠʩʥʽ ʬʫʥʢʮʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʢʫ  ʫ ʚʠʨʦʙʥʠʯʦʤʫ 

ʧʨʦʮʝʩʽ ʪʘ ʟʘʧʦʙʽʛʘʪʠ ʘʚʘʨʽʡʥʠʤ ʩʠʪʫʘʮʽʷʤ. ʆʮʽʥʠʤʦ ʥʘʩʪʫʧʥʽ ʟʘʭʠʩʥʽ 

ʬʫʥʢʮʽʾ: 

1. ʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʧʨʠʧʠʥʝʥʥʷ 

ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʫ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ. ɼʘʥʘ ʩʠʩʪʝʤʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʚʠʣʴʥʠʡ ʥʘʛʨʽʚ ʚʦʜʠ ʫ ʩʠʩʪʝʤʽ ʦʧʘʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʻ 

ʧʽʜʚʠʱʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʢʦʥʪʫʨʽ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʟʘʢʠʧʘʥʥʶ ʚʦʜʠ ʪʘ 

ʫʪʚʦʨʝʥʥʶ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ.  

2. ɸʚʘʨʽʡʥʦ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʨʠʧʠʥʠʪʠ ʨʦʙʦʪʫ ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ 

ʪʘ ʤʦʪʦʨʫ, ʱʦ ʦʙʝʨʪʘʻ ʰʥʝʢ, ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ ʫ 

ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ. ʑʦ ʦʟʥʘʯʘʻ ʟʘʡʤʘʥʥʷ ʧʘʣʠʚʘ ʫ ʢʘʤʝʨʽ. ɼʘʥʘ ʩʠʩʪʝʤʘ 

ʟʘʙʝʟʧʝʯʫʻ ʦʧʦʚʽʱʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʧʨʦ ʤʦʞʣʠʚʝ ʟʘʡʤʘʥʥʷ ʧʘʣʠʚʘ ʫ 

ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʘʚʘʨʽʡʥʫ ʟʫʧʠʥʢʫ ʦʙʣʘʜʥʘʥʥʷ.  

3. ʉʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʤʦʞʣʠʚʫ ʥʝʩʧʨʘʚʥʽʩʪʴ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʧʨʠ 

ʩʧʨʘʮʶʚʘʥʥʽ ʨʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʘʪʯʠʢʦʤ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ, ʷʢʠʡ ʚʠʤʽʨʶʻ ʪʠʩʢ ʜʦ ʪʘ ʧʽʩʣʷ 

ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʧʘʜʫ, 

ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʘʙʦ ʧʦʨʫʰʝʥʥʷ 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʢʦʥʪʫʨʫ. 

4. ʉʧʦʚʽʱʘʪʠ ʧʨʦ ʧʫʩʪʠʡ ʙʫʥʢʝʨ ʜʣʷ ʧʘʣʠʚʘ. ʉʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʘʣʠʚʘ ʪʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 

5. ʉʧʦʚʽʱʘʪʠ ʧʨʦ ʧʝʨʝʧʦʚʥʝʥʠʡ ʙʫʥʢʝʨ ʜʣʷ ʟʦʣʠ. ʉʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʝʨʝʧʦʚʥʝʥʠʡ ʙʫʥʢʝʨ ʽʟ ʟʦʣʦʶ, ʪʘ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʟʦʣʠ ʽʟ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ ʜʦ ʙʫʥʢʝʨʘ. 

 ɯʥʬʦʨʤʘʮʽʡʥʽ ʬʫʥʢʮʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʙʽʨ, ʦʙʨʦʙʢʫ, ʧʝʨʝʜʘʯʫ, 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɿʙʽʨ ʜʘʥʠʭ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ 
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ʩʠʩʪʝʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʜʘʻ ʟʤʦʛʫ 

ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʚʠʷʚʣʷʪʠ ʧʨʦʙʣʝʤʠ ʚ ʩʠʩʪʝʤʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ. 

ʇʝʨʝʜʘʯʘ ʜʘʥʠʭ ʧʦʚʠʥʥʘ ʚʽʜʙʫʚʘʪʠʩʷ ʯʝʨʝʟ ʟʘʭʠʱʝʥʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ ʪʘ ʽʟ 

ʟʘʭʠʩʪʦʤ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʊʘʢʦʞ ʦʜʥʠʤ ʽʟ ʬʘʢʪʦʨʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʬʫʥʢʮʽʾ ʻ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ, ʷʢʘ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʬʦʨʤʘʪʽ ʪʘ ʤʽʩʮʽ, ʱʦʙ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʰʚʠʜʢʠʤ ʪʘ ʟʨʫʯʥʠʤ. ɿʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ. ʊʘʢʦʞ ʦʪʨʠʤʘʥʽ 

ʜʘʥʽ ʧʦʚʠʥʥʽ ʘʨʭʽʚʫʚʘʪʠʩʷ ʪʘ ʟʙʝʨʽʛʘʪʠʩʷ ʧʽʜ ʟʘʭʠʩʪʦʤ.  
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РОЗДІЛ 2 ІНЖЕНЕРНИЙ РОЗРАХУНОК САР  

 

2.1 Інженерний розрахунок вимірювальних каналів САР  

2.1.1 Перелік вимірювальних каналів (ВК)  

 

ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ - ʮʝ ʩʠʩʪʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʘʙʦ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ 

ʩʪʘʥ ʘʙʦ ʧʘʨʘʤʝʪʨʠ ʦʙôʻʢʪʘ, ʷʢʠʡ ʚʠʤʽʨʶʻʪʴʩʷ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʬʽʟʠʯʥʠʤ 

ʧʨʠʩʪʨʦʻʤ ʧʦ ʪʠʧʫ ʜʘʪʯʠʢʘ ʘʙʦ ʨʝʣʝ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʘʙʦ 

ʢʦʤʙʽʥʘʮʽʻʶ ʜʘʪʯʠʢʘ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʢʘʥʘʣʠ ɸʉʂ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ: 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ (ʧʦʟ. 1ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʪʝʤʧʝʨʘʪʫʨʠ ʟʚʦʨʦʪʥʦʾ ʚʦʜʠ (ʧʦʟ. 4ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʪʝʤʧʝʨʘʪʫʨʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ (ʧʦʟ. 6ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ (ʧʦʟ. 5ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ (ʧʦʟ. 7ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʧʦʟ. 8ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʪʠʩʢʫ ʧʽʩʣʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ (ʧʦʟ. 9ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʧʽʩʣʷ ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ (ʧʦʟ. 

2ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ (ʧʦʟ. 3ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʘ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʘʭ (ʧʦʟ. 

10ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʚʠʪʨʘʪʠ ʛʘʨʷʯʦʾ ʚʦʜʠ (ʧʦʟ. 11ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʚʠʪʨʘʪʠ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʧʦʟ. 12ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʙʫʥʢʝʨʘ ʧʘʣʠʚʘ (ʧʦʟ. 13ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʙʫʥʢʝʨʘ ʧʘʣʠʚʘ (ʧʦʟ. 14ʘ); 

- ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʙʫʥʢʝʨʘ ʜʣʷ ʟʦʣʠ (ʧʦʟ. 15ʘ). 
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2.1.2 Схеми структурні вимірювальних каналів  

 

 ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ - ʮʝ ʩʭʝʤʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ 

ʝʣʝʤʝʥʪʠ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʪʘ ʾʭʥʽ ʟʚôʷʟʢʠ. ɼʦ ʩʢʣʘʜʫ ʩʭʝʤʠ  

ʩʪʨʫʢʪʫʨʥʦʾ ɺʂ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ: ʜʘʪʯʠʢ, ʧʝʨʝʪʚʦʨʶʚʘʯ, ʦʙʨʦʙʣʶʚʘʯ 

ʩʠʛʥʘʣʫ, ʢʘʙʝʣʽ ʟʚ'ʷʟʢʫ, ɸʎʇ, ʎɸʇ, ʢʦʥʪʨʦʣʝʨ ʘʙʦ ʤʦʜʫʣʽ ʨʦʟʰʠʨʝʥʥʷ.  

 

ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʷʤʦʾ ʪʘ ʟʚʦʨʦʪʥʦʾ ʚʦʜʠ ʫ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʠ 

ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.1. 

  
ʈʠʩʫʥʦʢ 2.1 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʷʤʦʾ ʪʘ ʟʚʦʨʦʪʥʦʾ ʚʦʜʠ 

ʫ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʜʠʤʦʚʠʭ ʛʘʟʽʚ 

 

ɼ - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ MBT 5252, ʥʘ ʦʩʥʦʚʽ ʪʝʨʤʦʤʝʪʨʘ ʦʧʦʨʫ PT100 ʟ 

ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʥʷ (-50...200)  ʪʘ ʘʥʘʣʦʛʦʚʠʤ ʩʠʛʥʘʣʦʤ (4-20) ʤɸ 

[3]. 

ʇʃʂ - ʧʨʦʛʨʘʤʦʚʘʥʦ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʣʝʨ Modicon TM172PDG42RI [4]. 

 

ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.2. 

 
ʈʠʩʫʥʦʢ 2.2 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥ ̔

 

ɼ - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ RAUT ST-02 ʟ ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʥʷ (0...40)  

ʪʘ ʘʥʘʣʦʛʦʚʠʤ ʩʠʛʥʘʣʦʤ (4-20) ʤɸ [5]. 

ʇʃʂ - ʧʨʦʛʨʘʤʦʚʘʥʦ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʣʝʨ Modicon TM172PDG42RI. 

 

ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʦʙʨʘʞʝʥʠʡ ʥʘ 

ʨʠʩʫʥʢʫ 2.3. 

 
ʈʠʩʫʥʦʢ 2.3 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 
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ɼ - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ RAUT ST-01 ʟ ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʥʷ (-30...50)  

ʪʘ ʘʥʘʣʦʛʦʚʠʤ ʩʠʛʥʘʣʦʤ (4-20) ʤɸ [6]. 

ʇʃʂ - ʧʨʦʛʨʘʤʦʚʘʥʦ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʣʝʨ Modicon TM172PDG42RI. 

 

ɺʂ ʪʠʩʢʫ ʚ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ, ʪʠʩʢʫ ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʪʘ ʨʦʟʨʽʜʞʝʥʥʷ 

ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.4. 

 
ʈʠʩʫʥʦʢ 2.4 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ɺʂ ʪʠʩʢʫ ʚ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ, ʪʠʩʢʫ 

ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʪʘ ʪʠʩʢʫ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ 

ɼ - ʜʘʪʯʠʢ ʪʠʩʢʫ MBS 1700 ʟ ʜʽʘʧʘʟʦʥʦʤ ʚʠʤʽʨʶʚʘʥʥʷ (0-10) ʙʘʨ ʪʘ 

ʘʥʘʣʦʛʦʚʠʤ ʩʠʛʥʘʣʦʤ (4-20) ʤɸ [7]. 

ʇʃʂ - ʧʨʦʛʨʘʤʦʚʘʥʦ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʣʝʨ Modicon TM172PDG42RI. 

 

ɺʂ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʘ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʘʭ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.5. 

 
ʈʠʩʫʥʦʢ 2.5 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ɺʂ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʘ ʮʠʨʢʫʣʷʮʽʡʥʠʭ 

ʥʘʩʦʩʘʭ 

ɼ - ʨʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ KP44 [8]. 

ʇʃʂ - ʧʨʦʛʨʘʤʦʚʘʥʦ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʣʝʨ Modicon TM172PDG42RI. 

 

ɺʂ ʚʠʪʨʘʪʠ ʛʘʨʷʯʦʛʦ ʪʘ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 

2.6.  

 
ʈʠʩʫʥʦʢ 2.6 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ɺʂ ʚʠʪʨʘʪʠ ʛʘʨʷʯʦʛʦ ʪʘ ʭʦʣʦʜʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ɼ - ʚʠʪʨʘʪʦʤʽʨ SIEMENS QVE3000 [9]. 

ʄʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ - Modicon TM172E28R [10]. 

ʇʃʂ - ʧʨʦʛʨʘʤʦʚʘʥʦ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʣʝʨ Modicon TM172PDG42RI. 

 

ɺʂ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʚ ʙʫʥʢʝʨʽ ʧʘʣʠʚʘ ʪʘ 

ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʚ ʙʫʥʢʝʨʽ ʜʣ ̫ʟʦʣʠ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.7. 



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

31 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

 
ʈʠʩʫʥʦʢ 2.7 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ɺʂ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʚʝʨʭʥʴʦʛʦ ʪʘ 

ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʚ ʙʫʥʢʝʨʽ ʧʘʣʠʚʘ ʪʘ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʚ ʙʫʥʢʝʨʽ ʜʣʷ ʟʦʣʠ 

ɼ - ʻʤʥʽʩʥʠʡ ʜʘʪʯʠʢ ʨʽʚʥʷ DLS-27N-20 [11]. 

ʇʃʂ - ʧʨʦʛʨʘʤʦʚʘʥʦ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʣʝʨ Modicon TM172PDG42RI. 

 

 

2.1.3 Особливості електричних підключень давачів вимірювальних 

каналів 

 

ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʽʚ ʟ ʫʥʽʬʽʢʦʚʘʥʠʤ ʚʠʭʽʜʥʠʤ ʩʠʛʥʘʣʦʤ ʜʦ 

ʜʞʝʨʝʣ ʥʘʧʨʫʛʠ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʭʠʩʥʽ ʩʪʘʙʽʣʽʪʨʦʥʠ. ʎʽ 

ʩʪʘʙʽʣʽʪʨʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʝʨʝʥʘʧʨʫʛʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ 

ʩʠʩʪʝʤʠ. ʇʝʨʝʥʘʧʨʫʛʘ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ ʘʙʦ ʩʪʨʫʤʫ 

ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ. 

 ʇʽʜʢʣʶʯʝʥʥʷ ʪʝʨʤʦʤʝʪʨʽʚ ʦʧʦʨʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

ʜʚʦʧʨʦʚʽʜʥʠʤ ʤʝʪʦʜʦʤ, ʪʨʴʦʭ ʧʨʦʚʽʜʥʠʤ  ʪʘ ʯʦʪʠʨʴʦʭ ʧʨʦʚʽʜʥʠʤ ʤʝʪʦʜʦʤ. 

ʇʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʚʦʧʨʦʚʽʜʥʠʤ ʤʝʪʦʜʦʤ ʤʠ ʥʝ ʨʦʟʨʘʭʦʚʫʻʤʦ ʥʘ ʚʝʣʠʢʫ 

ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʊʨʴʦʭʧʨʦʚʽʜʥʠʡ ʤʝʪʦʜ ʧʽʜʢʣʶʯʝʥʥʷ 

ʪʝʨʤʦʤʝʪʨʘ ʦʧʦʨʫ ʧʦʪʨʽʙʝʥ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʦʧʦʨʫ 

ʧʨʦʚʽʜʥʠʢʘ. ʇʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʯʦʪʠʨʴʦʭ ʧʨʦʚʽʜʥʠʤ ʤʝʪʦʜʦʤ ʤʠ ʫʥʠʢʘʻʤʦ ʥʝ 

ʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʯʝʨʝʟ ʚʧʣʠʚ ʦʧʦʨʫ.  
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2.1.4 Монтаж технічних засобів вимірювальних каналів  

 

ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ MBT 5252 ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.8. 

ʄʦʥʪʘʞ ʜʘʥʦʛʦ ʜʘʪʯʠʢʘ ʫ ʪʨʫʙʦʧʨʦʚʽʜ ʯʠ ʥʘ ʤʽʩʮʝ ʜʝ ʧʦʪʨʽʙʥʦ 

ʚʠʤʽʨʷʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ 90 ʛʨʘʜʫʩʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʽʟʴʙʦʚʦʛʦ ʚʨʽʟʫ. 

ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ ʪʘʢ, ʱʦʙ ʢʽʥʝʮʴ ʯʫʪʣʠʚʦʛʦ 

ʝʣʝʤʝʥʪʘ ʙʫʚ ʫ ʮʝʥʪʨʽ ʪʨʫʙʠ ʘʙʦ ʫ ʤʽʩʮʽ ʟ ʥʘʡʚʠʱʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ. 

 
ʈʠʩʫʥʦʢ 2.8 - ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ  ʪʝʤʧʝʨʘʪʫʨʠ MBT 5252 

 

ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʠʤʽʱʝʥʥʽ ST-02 ʟʦʙʨʘʞʝʥʠʡ 2.9. 

ʄʦʥʪʘʞ ʜʘʥʦʛʦ ʪʠʧʫ ʜʘʪʯʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʝʨʭʥʽʡ ʪʦʯʮʽ ʩʪʽʥʠ. 

ʂʨʽʧʣʝʥʥʷ ʜʘʪʯʠʢʘ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʦʪʠʨʴʦʭ ʰʫʨʫʧʽʚ 

ʜʦ ʩʪʽʥʠ.  

ʊʘʢʦʞ ʢʨʽʧʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟôʻʤʥʦʛʦ ʪʠʧʫ. ʅʘ ʢʦʨʧʫʩʽ ʟʥʘʭʦʜʷʪʴʩʷ 

ʜʚʘ ʦʪʚʦʨʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʟʯʽʧʣʶʚʘʪʠ ʜʘʪʯʠʢ ʟʘ ʰʫʨʫʧ ʥʘ ʩʪʽʥʫ. 

ʎʝ ʜʘʻ ʟʤʦʛʫ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʰʚʠʜʢʦ ʟʥʽʤʘʪʠ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʜʘʪʯʠʢ. 

 
ʈʠʩʫʥʦʢ 2.9 - ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ST-02 ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ST-01  

ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.10. 
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ʄʦʥʪʘʞ ʜʘʥʦʛʦ ʜʘʪʯʠʢʘ ʧʦʚʠʥʝʥ ʚʽʜʙʫʚʘʪʠʩʷ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʪʽʥʽ 

ʙʫʜʽʚʣʽ ʧʽʜ ʥʘʚʽʩʦʤ, ʪʘʢʦʞ ʱʦʙ  ʥʝ ʧʦʪʨʘʧʣʷʣʦ ʧʨʷʤʝ ʩʦʥʷʯʥʝ ʧʨʦʤʽʥʥʷ. 

ʂʨʽʧʣʝʥʥʷ ʜʘʪʯʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʜʚʦʭ ʰʫʨʫʧʽʚ. 

 
ʈʠʩʫʥʦʢ 2.10 - ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ST-01 ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʪʽʥʽ 

ʧʨʠʤʽʱʝʥʥʷ 

 

ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʪʠʩʢʫ MBS 1700 ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.11. 

ɼʘʪʯʠʢ ʪʠʩʢʫ ʤʦʞʝ ʤʦʥʪʫʚʘʪʠʩʷ ʷʢ ʥʘ ʪʨʫʙʦʧʨʦʚʽʜ ʪʘʢ ʽ ʥʘ 

ʧʦʚʽʪʨʦʧʨʦʚʽʜ. 

ʄʦʥʪʘʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʴʙʦʚʦʛʦ ʟ'ʻʜʥʘʥʥʷ, ʢʫʜʠ 

ʚʢʨʫʯʫʻʪʴʩʷ ʜʘʪʯʠʢ. 

ʏʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ ʧʦʚʠʥʝʥ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʧʦʚʽʪʨʷʤ ʘʙʦ ʚʦʜʦʶ, ʪʠʤ 

ʩʘʤʠʤ ʚʠʤʽʨʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʯʠ ʨʦʟʨʽʜʞʝʥʥʷ. 

 
ʈʠʩʫʥʦʢ 2.11 - ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʪʠʩʢʫ MBS 1700 ʥʘ ʪʨʫʙʫ 

ʄʦʥʪʘʞ ʨʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ KP 44 ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.12. 

ʈʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʤʘʻ ʜʚʽ ʪʦʯʢʠ ʚʠʤʽʨʫ ʪʠʩʢʫ, ʷʢʽ ʤʦʥʪʫʶʪʴʩʷ 

ʨʽʟʴʙʦʚʠʤʠ ʟôʻʜʥʘʥʥʷʤʠ ʫ ʪʨʫʙʫ. 

ʄʦʥʪʘʞ ʫ ʩʠʩʪʝʤʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦ ʪʘ ʧʽʩʣʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ. 
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ʈʠʩʫʥʦʢ 2.12 - ʄʦʥʪʘʞ ʨʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ KP 44 ʫ ʜʚʦʭ ʪʦʯʢʘʭ 

 

ʄʦʥʪʘʞ ʚʠʪʨʘʪʦʤʽʨʘ SIEMENS QVE3000 ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 

2.13. 

ɼʘʪʯʠʢ ʚʠʪʨʘʪʠ ʚʦʜʠ ʧʦʚʠʥʝʥ ʤʘʪʠ ʬʣʘʥʮʝʚʠʡ ʪʠʧ ʤʦʥʪʘʞʫ. 

ɼʽʘʤʝʪʨ ʚʠʪʨʘʪʦʤʽʨʘ ʪʘ ʪʨʫʙʠ ʧʦʚʠʥʝʥ ʩʧʽʚʧʘʜʘʪʠ ʜʣʷ ʢʦʨʝʢʪʥʦʛʦ 

ʚʠʤʽʨʫ ʟʥʘʯʝʥʥʷ.  

 
ʈʠʩʫʥʦʢ 2.13 - ʄʦʥʪʘʞ ʚʠʪʨʘʪʦʤʽʨʘ ʚʦʜʠ SIEMENS QVE3000  

 

ʄʦʥʪʘʞ ʻʤʥʽʩʥʦʛʦ ʜʘʪʯʠʢʘ ʨʽʚʥʷ DLS-27N-20 ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 

2.14. 

ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʨʽʚʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʫ ʙʫʥʢʝʨʽ ʟ ʩʠʧʫʯʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʘʙʦ ʥʝ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɼʘʪʯʠʢ ʤʘʻ ʨʽʟʴʙʦʚʝ ʟ'ʻʜʥʘʥʥʷ ʪʘ ʚʢʨʫʯʫʻʪʴʩʷ ʫ ʤʽʩʮʝ, ʜʝ ʧʦʪʨʽʙʥʦ 

ʨʦʙʠʪʠ ʚʠʤʽʨ.  
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ʈʠʩʫʥʦʢ 2.14 - ʄʦʥʪʘʞ ʜʘʪʯʠʢʘ ʚʝʨʭʥʴʦʛʦ ʪʘ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ DLS-27N-20 

ʫ ʙʫʥʢʝʨʘʭ 

 

 

2.1.5 Захист технічних засобів вимірювальних каналів від перешкод  

 

ɿʘʭʠʩʪ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʽʜʽʛʨʘʻ ʚʝʣʠʢʫ ʨʦʣʴ 

ʫ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʢʦʨʝʢʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɿʘʭʠʩʪ ʚʽʜʽʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤ, ʘ ʦʪʞʝ ʽ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʮʝʩʘʤʠ.  

 ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʥʘʚʝʜʝʥʥʷ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʧʨʦʙʣʝʤʦʶ ʟ ʷʢʦʶ 

ʩʪʠʢʘʻʪʴʩʷ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ. ʇʝʨʝʰʢʦʜʠ ʪʘʢʦʛʦ ʪʠʧʫ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʧʦʤʠʣʢʠ ʫ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʛʥʘʣʘʭ ʜʘʪʯʠʢʽʚ, ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʘ ʥʘʚʽʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʾʾ ʚʽʜʤʦʚʠ. 

 ʆʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ 

ʥʘʚʝʜʝʥʥʷʤ ʧʦʣʷʛʘʻ ʚ ʝʢʨʘʥʫʚʘʥʥʽ ʧʨʦʚʦʜʽʚ ʪʘ ʟʘʟʝʤʣʝʥʥʽ ʜʘʪʯʠʢʽʚ. 

ɽʢʨʘʥʫʚʘʥʥʷ ʧʨʦʚʦʜʽʚ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʚʧʣʠʚʽʚ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʠʪʪʷ ʟ ʬʦʣʴʛʠ ʘʙʦ ʽʥʰʦʛʦ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʟʝʤʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʧʝʨʝʜʙʘʯʘʻ 

ʧʽʜʢʣʶʯʝʥʥʷ ʾʭ ʜʦ ʟʝʤʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʪʠʧʽʚ ʢʘʙʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʥʘʚʝʜʝʥʥʷ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʝʢʨʘʥʦʚʘʥʽ 

ʢʘʙʝʣʽ ʟ ʤʽʜʥʠʤʠ ʘʙʦ ʘʣʶʤʽʥʽʻʚʠʤʠ ʞʠʣʘʤʠ, ʢʘʙʝʣʽ ʟ ʬʦʣʴʛʦʚʘʥʠʤ ʝʢʨʘʥʦʤ 

ʪʘ ʢʘʙʝʣʽ ʟ ʤʝʪʘʣʝʚʦʶ ʦʙʦʣʦʥʢʦʶ. ʑʦʙ ʟʘʭʠʩʪʠʪʠ ʢʘʙʝʣʴ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʩʪʠʢʦʚʽ ʢʘʙʝʣʴ-

ʢʘʥʘʣʠ ʘʙʦ ʛʦʬʨʦʪʨʫʙʫ ʜʣʷ ʧʨʦʢʣʘʜʘʥʥʷ. 
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2.1.6 Схеми структурні надійності вимірювальних каналів  

 

ɼʦ ʩʢʣʘʜʫ ʩʭʝʤʠ ʩʪʨʫʢʪʫʨʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʤʦʞʝ ʚʽʜʥʦʩʠʪʠʩʷ: ʙʣʦʢ 

ʞʠʚʣʝʥʥʷ, ʇʃʂ, ʤʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ, ʜʘʪʯʠʢʠ, ʨʝʣʝ, ʎɸʇ, ɸʎʇ, 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʢʨʽʧʠʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʧʨʦʚʦʜʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

 ɼʦ ʩʢʣʘʜʫ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʷʢʽ ʧʽʜ'ʻʜʥʘʥʽ ʜʦ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʪʘ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢ ʷʢ ʩʠʩʪʝʤʘ ʧʦʛʦʜʦʟʘʣʝʞʥʘ. 

 

ʉʪʨʫʢʪʫʨʥʽ ʩʭʝʤʠ ʥʘʜʽʡʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʾ ʬʫʥʢʮʽʾ ɺʂ ʟʦʙʨʘʞʝʥʠʡ ʥʘ 

ʨʠʩʫʥʢʘʭ 2.15 ʪʘ ʨʠʩʫʥʢʫ 2.16. 

 
ʈʠʩʫʥʦʢ 2.15 - ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʚ ʢʦʥʪʫʨʽ 

ʦʧʘʣʝʥʥʷ 

 

 
ʈʠʩʫʥʦʢ 2.16 - ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
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2.1.7 Метрологічний розрахунок вимірювальних каналів 

 

ʄʝʞʘ ʦʩʥʦʚʥʦʾ ʜʦʧʫʩʪʠʤʦʾ ʧʨʠʚʝʜʝʥʦʾ ʧʦʭʠʙʢʠ ɺʂ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

‐ ‐Ὥ
ς

ὲ

ρ

 

ʄʝʞʘ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ ɺʂ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ῳ ‐ὼάὥὼ ὼάὥὼ
1

100
 

  

ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʷʤʦʾ ʚʦʜʠ ʫ ʢʦʥʪʫʨʽ ʦʧʘʣʝʥʥʷ. 

ɿʥʘʡʜʝʤʦ ʤʝʞʫ ʦʩʥʦʚʥʦʾ ʜʦʧʫʩʪʠʤʦʾ ʧʨʠʚʝʜʝʥʦʾ ʧʦʭʠʙʢʠ: 

‐ 0Ȣ32 0Ȣ012 = 0.3 % 

ɿʥʘʡʜʝʤʦ ʤʝʞʫ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ:  

ῳ 0Ȣ3200 50
1

100
  0Ȣ75  

 

ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɿʥʘʡʜʝʤʦ ʤʝʞʫ ʦʩʥʦʚʥʦʾ ʜʦʧʫʩʪʠʤʦʾ ʧʨʠʚʝʜʝʥʦʾ ʧʦʭʠʙʢʠ: 

‐ 0Ȣ52 0Ȣ012 = 0.5 % 

ɿʥʘʡʜʝʤʦ ʤʝʞʫ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ:  

ῳ 0Ȣ550 30
1

100
  0Ȣ4  

 

2.1.8 Розрахунок надійності вимірювальних каналів  

 

ʈʦʟʨʘʭʫʥʦʢ ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ: ʩʝʨʝʜʥʽʡ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ, ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ 

ʪʘ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ɺʂ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  

‗ ‗
ὲ

ρ

 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ɺʂ ʥʘ ʚʽʜʤʦʚʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ʊʩʨ
1

В ‗
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ɯʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ɺʂ ʟʘ ʜʘʥʠʡ ʯʘʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ:  

ὖ † Ὡ Ὡ ρ
†

Ὕ
 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ɺʂ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ʊʚ
ʊʩʨ

ʂʛʦʪ
ʊʩʨ 

ʂʛʦʪ - ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʷʢʽʡ ʩʢʣʘʜʘʻ 0.9995. 

ɺʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʪʘʢʽ ʚʠʤʦʛʠ: 

- ʉʝʨʝʜʥʽʡ ʯʘʩ ʤʽʞ ʚʽʜʤʦʚʘʤʠ ʬʫʥʢʮʽʾ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 000 

ʛʦʜʠʥ, ʱʦ ʧʽʜʪʚʝʨʜʠʪʴ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ. 

- ʂʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʝ 0.995, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʰʚʠʜʢʫ ʨʝʘʢʮʽʶ ʥʘ ʚʠʥʠʢʣʫ ʧʨʦʙʣʝʤʫ. 

- ʏʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʡʤʝʥʰʠʤ, ʱʦʙ 

ʰʚʠʜʢʦ ʚʽʜʥʦʚʠʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʽ ʟʘʧʦʙʽʛʪʠ ʝʚʘʢʫʘʮʽʾ ʟ ʧʨʠʤʽʱʝʥʥʷ 

ʧʽʜ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ. 

- ʁʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʪʘʢʦʞ ʤʘʻ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʩʦʢʦʶ. 

ʈʦʟʨʘʭʫʥʢʠ ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ: 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ɹɾ ABLM1A24025: ‗  14Ȣ3 z106 1Ⱦʛʦʜ [12]. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʜʘʪʯʠʢʘ ʄɺʊ 5252: ‗  11Ȣ4 z106 1Ⱦʛʦʜ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʇʃʂ Modicon TM172PDG42RI:  ‗  14Ȣ3 z106 1Ⱦʛʦʜ 

ɿʥʘʡʜʝʤʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ɺʂ: 

‗ 14Ȣ3 11Ȣ4 14Ȣ3 z106 40 z106 1Ⱦʛʦʜ  

ɿʥʘʡʜʝʤʦ ʩʝʨʝʜʥʽʡ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ɺʂ: 

ʊʩʨ
1

40 z106
25000 ʛʦʜ  

ɿʥʘʡʜʝʤʦ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ɺʂ ʟʘ Ű = 90 ʜʥʽʚ: 

ὖ † 1  2160Ⱦ25000  0Ȣ914 

ɿʥʘʡʜʝʤʦ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ɺʂ: 

ʊʚ
25000

0Ȣ9995
25000  12Ȣ5 ʛʦʜ 

ʈʦʟʨʘʭʫʥʢʠ ɺʂ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ɹɾ ABLM1A24025: ‗  14Ȣ3 z106 1Ⱦʛʦʜ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʜʘʪʯʠʢʘ RAUT ST-01: ‗  14Ȣ3 z106 1Ⱦʛʦʜ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʇʃʂ TM172PDG42RI: ‗  14Ȣ3 z106 1Ⱦʛʦʜ 
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ɿʥʘʡʜʝʤʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ɺʂ: 

‗ 14Ȣ3 14Ȣ3 14Ȣ3 z106 42Ȣ9 z106 1Ⱦʛʦʜ  

ɿʥʘʡʜʝʤʦ ʩʝʨʝʜʥʽʡ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ɺʂ: 

ʊʩʨ
1

42Ȣ9 z106
23310 ʛʦʜ  

ɿʥʘʡʜʝʤʦ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ɺʂ ʟʘ Ű = 90 ʜʥʽʚ: 

ὖ † 1  2160Ⱦ23310 0Ȣ907 

ɿʥʘʡʜʝʤʦ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ɺʂ: 

ʊʚ
23310

0Ȣ9995
23310 11Ȣ6 ʛʦʜ 

 

2.1.9 Функції первинної обробки даних вимірювання в ПЛК 

 

 ʌʫʥʢʮʽʾ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʦʯʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʷʢʽ ʇʃʂ ʦʪʨʠʤʫʻ ʚʽʜ ʜʘʪʯʠʢʽʚ ʘʙʦ ʽʥʰʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʎʽ ʬʫʥʢʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʧʨʘʚʠʣʴʥʦ ʧʨʠʡʤʘʪʠ ʜʘʥʽ 

ʪʘ ʧʽʩʣʷ ʾʭʥʴʦʾ ʦʙʨʦʙʢʠ ʧʨʘʚʠʣʴʥʦ ʧʝʨʝʪʚʦʨʠʪʠ ʜʣʷ ʥʘʜʩʠʣʘʥʥʷ ʩʠʛʥʘʣʫ 

ʢʝʨʫʚʘʥʥʷ. 

 ʋ ʇʃʂ Modicon TM172PDG42RI ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric ʟʘ 

ʧʨʠʡʤʘʥʥʷ ʪʘ ʥʘʜʩʠʣʘʥʥʷ ʩʠʛʥʘʣʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʥʘʣʦʛʦʚʽ ʪʘ ʜʠʩʢʨʝʪʥʽ 

ʚʭʦʜʠ/ʚʠʭʦʜʠ. ɺ ʜʘʥʦʛʦ ʇʃʂ ʻ 6 ʘʥʘʣʦʛʦʚʠʭ ʚʠʭʦʜʽʚ, 8 ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ, 

10 ʜʠʩʢʨʝʪʥʠʭ ʚʠʭʦʜʽʚ ʪʘ 14 ʜʠʩʢʨʝʪʥʠʭ ʚʭʦʜʽʚ. 

 ʇʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʚ ʇʃʂ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪʴ ʪʘʢʽ ʝʪʘʧʠ: 

ʌʽʣʴʪʨʘʮʽʷ ʩʠʛʥʘʣʫ ʥʘ ʷʢʦʤʫ ʚʽʜʩʽʶʶʪʴʩʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʰʫʤʠ, ʷʢʱʦ 

ʚʦʥʠ ʙʫʣʠ. ʊʘ ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʚʥʶʶʪʴ ʟʥʘʯʝʥʥʷ ʚʽʜ ʚʠʧʘʜʢʦʚʠʭ 

ʚʽʜʭʠʣʝʥʴ. 

ʊʘʢʦʞ ʤʦʞʣʠʚʠʡ ʝʪʘʧ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʥʠʭ ʥʘ ʷʢʦʤʫ ʚʠʧʨʘʚʣʷʶʪʴʩʷ 

ʚʽʜʭʠʣʝʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʯʝʨʝʟ ʥʝʜʦʣʽʢʠ ʜʘʪʯʠʢʽʚ. ɺ 

ʜʘʥʦʾ ʤʦʜʝʣʽ ʇʃʂ ʻ ʬʫʥʢʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʙʦ 

ʤʦʞʣʠʚʽʩʪʴ ʢʘʣʽʙʨʫʚʘʪʠ ʾʭ ʚʨʫʯʥʫ. 

 ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʽʟ ʦʪʨʠʤʘʥʦʛʦ 

ʩʠʛʥʘʣʫ ʚ ʮʠʬʨʦʚʽ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʩʠʛʥʘʣ 4-20 ʤɸ ʚʽʜ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʮʠʬʨʦʚʠʡ ʧʦʢʘʟʥʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʛʨʘʜʫʩʠ 

ʎʝʣʴʩʽʷ. 

 ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʘʥʽ ʧʨʦʭʦʜʷʪʴ ʝʪʘʧ ʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ. ɼʣʷ ʜʘʥʦʾ 

ʤʦʜʝʣʽ ʇʃʂ ʻ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ.  

 ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʣʦʛʽʯʥʠʭ ʦʙʨʦʙʦʢ ʥʘʩʪʘʻ ʝʪʘʧ ʦʙʨʦʙʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʎʷ ʬʫʥʢʮʽʷ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʟ ʜʘʥʠʤʠ, 
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ʨʽʟʥʦʛʦ ʨʦʜʫ ʤʘʪʝʤʘʪʠʯʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʪʘʢʽ ʷʢ: ʜʦʜʘʚʘʥʥʷ, ʚʽʜʥʽʤʘʥʥʷ, 

ʜʽʣʝʥʥʷ ʽ ʪ. ʜ. 

 ʊʘʢʦʞ ʜʦʜʘʪʢʦʚʦ ʜʘʥʽ ʤʦʞʫʪʴ ʧʨʦʭʦʜʠʪʠ ʦʙʨʦʙʢʫ ʯʘʩʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʜʘʥʠʭ ʚ ʯʘʩʽ ʪʘ 

ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʦʛʦ ʨʦʜʫ ʦʧʝʨʘʮʽʾ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʯʘʩʦʤ. 

 ɼʦʜʘʪʢʦʚʦ ʤʦʞʝ ʙʫʪʠ ʬʫʥʢʮʽʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʟʙʝʨʽʛʘʪʠ ʦʙʨʦʙʣʝʥʽ ʜʘʥʽ, ʱʦʙ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʘʥʘʣʽʟʫ 

ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʜʘʥʽ ʚ ʽʥʰʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʪʠ. 

 

 

2.1.10 Висновок щодо роботоздатності вимірювальних каналів САР 

 

 ʆʮʽʥʢʫ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘ 

ʦʩʥʦʚʽ ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ ʪʘʢʠʭ ʷʢ: ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʘʜʽʡʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ. 

 ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʦʢʘʟʫʻ 

ʥʘʩʢʽʣʴʢʠ ʪʦʯʥʠʤʠ ʻ ʚʠʤʽʨʶʚʘʣʴʥʽ ʜʘʥʽ. ʊʘʢʦʞ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʤʦʞʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘʷʚʥʽʩʪʴ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʥʘ ʇʃʂ, ʟʤʝʥʰʫʶʯʠ 

ʰʫʤʠ.  

 ʅʘʜʽʡʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʘʜʞʝ ʚʽʜʤʦʚʘ 

ʙʫʜʴ-ʷʢʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʧʨʘʚʠʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ. ʉʘʤʝ ʪʦʤʫ ʥʘʜʽʡʥʽʩʪʴ 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʩʦʢʦʶ, ʱʦ ʤʠ ʽ ʧʝʨʝʚʽʨʷʣʠ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘʜʽʡʥʦʩʪʽ.  

 ʆʪʞʝ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʘʥʘʣʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʧʨʘʮʝʟʜʘʪʥʠʤʠ, ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʘʙʩʦʣʶʪʥʘ ʧʦʭʠʙʢʘ ʩʢʣʘʜʘʻ 0.4 ʪʘ 0.75 ʛʨʘʜʫʩʠ ʎʝʣʴʩʽʷ ʚʽʜʧʦʚʽʜʥʦ. ʉʠʩʪʝʤʘ 

ʻ ʥʘʜʽʡʥʦʶ, ʦʩʢʽʣʴʢʠ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʝʨʝʚʠʱʫʻ 90%. 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 12 

ʛʦʜʠʥ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʧʨʘʚʠʪʠ ʥʝʜʦʣʽʢʠ ʩʠʩʪʝʤʠ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʧʝʨʝʧʘʜʫ 

ʧʦʢʘʟʥʠʢʽʚ. 

 

 

  



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

41 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

2.2 Інженерний розрахунок регулювально-виконавчих каналів САР  

2.2.1 Перелік систем автоматичного регулювання 

 

 ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ - ʮʝ ʢʦʤʧʣʝʢʩ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ʘʙʦ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʭʽʜʥʫ ʚʝʣʠʯʠʥʫ ʥʘ ʟʘʜʘʥʦʤʫ 

ʨʽʚʥʽ ʘʙʦ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ, ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʾʾ ʟʘ ʟʘʜʘʥʠʤ ʟʘʢʦʥʦʤ. 

 ʂʦʞʥʘ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʘʪʯʠʢʽʚ, 

ʷʢʽ ʟʯʠʪʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʟ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʧʨʦ ʩʪʘʥ ʦʙôʻʢʪʘ ʪʘ ʧʝʨʝʜʘʶʪʴ 

ʚʠʱʝ. ɿʘ ʢʝʨʫʚʘʥʥʷ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʇʃʂ, ʨʝʣʝʡʥʽ ʧʨʠʩʪʨʦʾ ʘʙʦ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ. ɺʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ: 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʥʘ ʢʣʘʧʘʥʠ, ʝʣʝʢʪʨʦʤʦʪʦʨʘʤʠ, ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʯʠ ʷʢʠʤʦʩʴ 

ʝʣʝʢʪʨʦʧʨʠʣʘʜʦʤ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʷʢʫʩʴ ʬʫʥʢʮʽʶ, ʘʙʦ 

ʧʥʝʚʤʘʪʠʯʥʠʤʠ ʯʠ ʛʽʜʨʘʚʣʽʯʥʠʤʠ ɺʄ. 

 

ʇʝʨʝʣʽʢ ʚʩʽʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʚʦʜʦʛʨʽʡʥʦʛʦ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ: 

 

1. ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

ʙʫʣʦ ʦʙʨʘʥʦ ʦʜʥʦʢʦʥʪʫʨʥʫ ʩʠʩʪʝʤʫ ʨʝʛʫʣʶʚʘʥʥʷ. ɺʦʥʘ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʟʘ 

ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʷʢʠʡ ʦʙʝʨʪʘʻ ʰʥʝʢ, ʱʦ 

ʪʨʘʥʩʧʦʨʪʫʻ ʧʘʣʠʚʦ ʟ ʙʫʥʢʝʨʘ ʧʘʣʠʚʘ ʜʦ ʢʘʤʝʨ ʟʛʦʨʷʥʥʷ. ʆʜʥʦʢʦʥʪʫʨʥʠʡ 

ʪʠʧ ʢʝʨʫʚʘʥʥʷ ʙʫʚ ʦʙʨʘʥʠʡ ʪʦʤʫ, ʱʦ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʧʦʩʪʘʚʣʝʥʠʤ ʚʠʤʦʛʘʤ, 

ʚʦʥʘ ʧʦʣʽʧʰʫʻ ʪʘ ʧʨʠʩʢʦʨʶʻ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʢʣʽʤʘʪʫ. 

 ɺ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʢʦʥʪʨʦʣʝʨ ʦʪʨʠʤʫʻ ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʢʠ (ʙʘʞʘʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ) ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʧʦʨʽʚʥʶʻ ʮʝ ʟʥʘʯʝʥʥʷ ʟ ʪʠʤ, ʷʢʝ ʚʠʤʽʨʶʻʪʴʩʷ 

ʟʘʨʘʟ ʚ ʩʠʩʪʝʤʽ ʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʦʥʪʨʦʣʝʨ ʧʝʨʝʜʘʻ 

ʩʠʛʥʘʣ ʥʘ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ, ʷʢʠʡ 

ʢʝʨʫʻʪʴʩʷ ʯʝʨʝʟ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ. 

 

2. ʉɸʈ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ 

 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ 

ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʦʜʥʦʢʦʥʪʫʨʥʫ ʩʠʩʪʝʤʫ ʨʝʛʫʣʶʚʘʥʥʷ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʚ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ 

ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʟʘʜʘʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʟʨʘʭʫʥʦʢ ʢʝʨʫʶʯʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʟʤʽʥʶʻ ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʜʫʪʪʻʚʦʛʦ 

ʚʝʥʪʠʣʷʪʦʨʘ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ. 
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ʆʜʥʦʢʦʥʪʫʨʥʠʡ ʪʠʧ ʢʝʨʫʚʘʥʥʷ ʙʫʚ ʦʙʨʘʥʠʡ ʯʝʨʝʟ ʡʦʛʦ ʧʝʨʝʚʘʛʠ ʫ 

ʰʚʠʜʢʦʩʪʽ ʚʽʜʧʦʚʽʜʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʘ ʧʨʦʩʪʦʪʽ ʫʧʨʘʚʣʽʥʥʷ. ɺʦʥʘ ʟʤʝʥʰʫʻ 

ʚʽʜʭʠʣʝʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʦ 

ʚʠʢʣʠʢʘʥʝ. ʊʘʢʦʞ ʮʷ ʩʠʩʪʝʤʘ ʻ ʤʝʥʰ ʯʫʪʣʠʚʦʶ ʜʦ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʪʠʧʽʚ ʩʠʩʪʝʤ. 

ʈʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʷʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʪʠʩʢʫ 

ʫʪʚʦʨʝʥʦʛʦ ʚ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ) ʪʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʴʦʛʦ ʢʝʨʫʻ ʚʠʢʦʥʘʚʯʠʤ 

ʤʝʭʘʥʽʟʤʦʤ (ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ). ɿʥʘʯʝʥʥʷʤ 

ʫʩʪʘʚʢʠ ʙʫʜʝ ʟʥʘʯʝʥʥʷ ʙʘʞʘʥʦʛʦ ʪʠʩʢʫ, ʷʢʝ ʦʙʯʠʩʣʶʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʢʽʣʴʢʦʩʪʽ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʧʘʣʠʚʘ ʫ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ. 

 

3. ʉɸʈ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʙʫʣʦ 

ʦʙʨʘʥʦ ʦʜʥʦʢʦʥʪʫʨʥʫ ʩʠʩʪʝʤʫ ʨʝʛʫʣʶʚʘʥʥʷ. ɺʦʥʘ ʟʤʝʥʰʫʻ ʚʽʜʭʠʣʝʥʥʷ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʙʫʣʦ ʚʠʢʣʠʢʘʥʝ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʫ ʯʘʩʪʦʪʽ ʟʤʽʥʠ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ 

ʜʠʤʦʩʦʩʘ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʪʷʛʫ ʜʠʤʦʚʠʭ ʛʘʟʽʚ. ʊʘʢʦʞ ʮʷ ʩʠʩʪʝʤʘ ʻ ʤʝʥʰ 

ʯʫʪʣʠʚʦʶ ʜʦ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʪʠʧʽʚ ʩʠʩʪʝʤ. 

 ʆʜʥʦʢʦʥʪʫʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʷʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʪʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʴʦʛʦ ʢʝʨʫʻ 

ʚʠʢʦʥʘʚʯʠʤ ʤʝʭʘʥʽʟʤʦʤ, ʟʤʽʥʦʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ ʜʠʤʦʩʦʩʘ. 

ɿʥʘʯʝʥʥʷʤ ʫʩʪʘʚʢʠ ʙʫʜʝ ʟʥʘʯʝʥʥʷ ʙʘʞʘʥʦʛʦ ʪʠʩʢʫ, ʷʢʝ ʦʙʯʠʩʣʶʻʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʪʠʩʢʫ ʫʪʚʦʨʝʥʦʛʦ ʜʫʪʪʻʚʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʛʦʨʽʥʥʷ. 
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2.2.2 Функціональна і структурна схеми САР 

 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʉɸʈ - ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʟʚ'ʷʟʢʽʚ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʩʠʩʪʝʤʫ. ɺʦʥʘ ʚʽʜʦʙʨʘʞʘʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʙʣʦʢʠ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʦʧʝʨʘʮʽʾ ʫ 

ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʉɸʈ ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʮʝʩ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʝʥʴ, ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʽʚ ʽ ʾʭ ʧʨʠʡʤʘʥʥʷ, ʧʦʢʘʟʫʶʯʠ, ʷʢ ʽ ʜʝ 

ʮʽ ʦʧʝʨʘʮʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ.  

 
ʈʠʩʫʥʦʢ 2.17 - ʉʭʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

 ʅʘ ʨʠʩʫʥʢʫ 2.17 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ, ʷʢʘ ʧʦʢʘʟʫʻ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʉɸʈ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

ʚʠʤʽʨʶʻʪʴʩʷ ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʠ. ʈʦʟʙʘʣʘʥʩ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʽ ʫʩʪʘʚʢʠ ʪʘ 

ʚʠʤʽʨʷʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦʜʘʻʪʴʩʷ ʥʘ ʇʃʂ, ʯʝʨʝʟ ʷʢʽʡ ʽʜʝ ʥʘ ʯʘʩʪʦʪʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ. ʏʇ ʟʜʽʡʩʥʶʻ ʟʤʽʥʫ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʥʘ 

ʝʣʝʢʪʨʦʤʦʪʦʨ, ʯʠʤ ʟʤʽʥʶʻ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ  ʤʦʪʦʨʘ. ʄʦʪʦʨ ʦʙʝʨʪʘʻ 

ʰʥʝʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ, ʷʢʠʡ ʪʨʘʥʩʧʦʨʪʫʻ ʧʘʣʠʚʦ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ. ʗʢʱʦ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤʫ, ʪʦ ʤʦʪʦʨ ʩʧʦʚʽʣʴʥʶʻ ʩʚʦʾ ʦʙʝʨʪʠ. 

ʗʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʞʯʘ ʟʘ ʟʘʜʘʥʫ, ʪʦ ʤʦʪʦʨ ʧʨʠʰʚʠʜʰʫʻ ʦʙʝʨʪʘʥʥʷ, ʯʠʤ 

ʟʙʽʣʴʰʫʻ ʧʦʜʘʯʫ ʧʘʣʠʚʘ. 

 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʉɸʈ - ʮʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʪʘ ʟʚ'ʷʟʢʽʚ 

ʤʽʞ ʥʠʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʬʽʟʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʉɸʈ. 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʦʢʘʟʫʻ, ʷʢ ʩʠʩʪʝʤʘ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʦʙʣʘʜʥʘʥʥʽ. 
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ʈʠʩʫʥʦʢ 2.18 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ 

ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ  

 

 ʅʘ ʨʠʩʫʥʢʫ 2.18 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʉɸʈ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ. ɺ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʢʦʥʪʨʦʣʝʨ ʦʪʨʠʤʫʻ 

ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʢʠ ʙʘʞʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʥ ʧʦʨʽʚʥʶʻ ʮʝ ʟʥʘʯʝʥʥʷ 

ʟ ʪʠʤ, ʷʢʝ ʚʠʤʽʨʶʻʪʴʩʷ ʟʘʨʘʟ ʚ ʩʠʩʪʝʤʽ ʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʢʦʥʪʨʦʣʝʨ ʧʝʨʝʜʘʻ ʩʠʛʥʘʣ ʥʘ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ, ʝʣʝʢʪʨʦʤʦʪʦʨ, ʷʢʠʡ 

ʢʝʨʫʻʪʴʩʷ ʯʝʨʝʟ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ. 

 

Wp - ʧʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʨʝʛʫʣʷʪʦʨʘ. 

Wʦʙ - ʧʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʦʙôʻʢʪʘ.  

x(t) - ʟʘʜʘʥʝ ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʢʠ, ʙʘʞʘʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ. 

y(t) - ʚʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʷʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ. 

 

2.2.3 Схема структурна регулювально-виконавчого каналу САР  

 

 ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʨʝʛʫʣʶʚʘʣʴʥʦ-ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʫ ʉɸʈ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʜʚʘ ʢʘʥʘʣʠ ʚʠʢʦʥʘʚʯʠʡ, ʷʢʠʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʇʃʂ,  ʪʘ ʚʠʢʦʥʘʚʯʠʡ ʢʘʥʘʣ, 

ʷʢʠʡ ʧʝʨʝʜʘʻ ʢʦʤʘʥʜʠ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜ ʇʃʂ ʥʘ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ. ɼʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʩʭʝʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʙʣʦʢ-ʩʭʝʤʠ. ʅʘ ʩʭʝʤʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʦʙʨʘʞʝʥʽ ʪʘʢʽ  ʝʣʝʤʝʥʪʠ: ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʨʝʛʫʣʷʪʦʨ, 

ʙʣʦʢ ʨʫʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ, ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ. 

 ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʨʝʛʫʣʷʮʽʡʥʦʛʦ ʢʘʥʘʣʫ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ 

ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʚʽʜʦʙʨʘʞʘʻ ʧʝʨʝʭʽʜ ʩʠʛʥʘʣʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ 

ʦʧʠʩʫʻ, ʷʢ ʜʘʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ. 
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ʈʠʩʫʥʦʢ 2.19 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʨʝʛʫʣʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʉɸʈ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

  

ʉʭʝʤʘ ʥʘ ʨʠʩʫʥʢʫ 2.19 ʟʦʙʨʘʞʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʣʦʢ ʨʝʛʫʣʷʪʦʨʘ, 

ʷʢʠʡ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ, ʧʦʨʽʚʥʶʻ ʾʭ ʪʘ ʛʝʥʝʨʫʻ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ. ʉʠʛʥʘʣʠ, 

ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʣʦʢʘ ʮʝ: ʜʦʜʘʪʥʽʡ ʩʠʛʥʘʣ ʫʩʪʘʚʢʠ 

(ʙʘʞʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ) ʪʘ ʤʽʥʫʩʦʚʠʡ ʩʠʛʥʘʣ ʧʦʪʦʯʥʦʛʦ ʚʠʤʽʨʷʥʦʛʦ ʟʥʘʯʝʥʥʷ 

(ʧʦʪʦʯʥʠʡ ʧʦʢʘʟʥʠʢ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ). 

 

 ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʫ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ 

ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʝʨʝʜʘʯʫ ʩʠʛʥʘʣʫ ʚʽʜ ʇʃʂ ʜʦ ʚʠʢʦʥʘʚʯʦʛʦ 

ʤʝʭʘʥʽʟʤʫ, ʪʠʤ ʩʘʤʠʤ ʢʝʨʫʶʯʠ ʧʨʦʮʝʩʦʤ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ.   

 
ʈʠʩʫʥʦʢ 2.20 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʫ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

 

 ʅʘ ʨʠʩʫʥʢʫ 2.20 ʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʧʨʠʥʮʠʧʫ ʜʽʾ ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʫ 

ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ. ɸʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ (4-20) ʤɸ ʚʽʜ 

ʇʃʂ ʥʘʜʭʦʜʠʪʴ ʜʦ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʯʝʨʝʟ ʤʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ ʟ 

ʷʢʠʤ ʟʚ'ʷʟʫʻʪʴʩʷ ʧʦ ʰʠʥʽ CAN. ʏʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʞʠʚʠʪʴʩʷ ʚʽʜ 

ʤʝʨʝʞʽ 380ɺ ʪʘ ʧʝʨʝʜʘʻ ʟʤʽʥʝʥʫ ʯʘʩʪʦʪʫ ʩʪʨʫʤʫ ʜʣʷ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʷʢʠʡ 

ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ ʧʦʚʽʣʴʥʦ ʦʙʝʨʪʘʻ ʰʥʝʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻ 

ʧʘʣʠʚʦ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ.  

 ɸʚʪʦʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʦʪʨʠʤʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʢʠ ʪʘ ʚʠʤʽʨʷʥʦʛʦ ʟʥʘʯʝʥʥʷ 



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

46 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

ʪʝʤʧʝʨʘʪʫʨ, ʇʃʂ ʚʠʨʘʭʦʚʫʻ ʟ ʷʢʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʚʠʥʝʥ ʦʙʝʨʪʘʪʠʩʷ ʤʦʪʦʨ 

ʯʠ ʧʦʚʽʣʴʥʽʰʝ, ʯʠ ʰʚʠʜʰʝ. ʇʃʂ ʥʘʜʩʠʣʘʻ ʩʠʛʥʘʣ ʥʘ ʏʇ, ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻ 

ʯʘʩʪʦʪʫ ʩʪʨʫʤʫ, ʷʢʠʡ ʧʦʜʘʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨ ʚ ʧʦʪʨʽʙʥʠʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʰʥʝʢ ʦʙʝʨʪʘʚʩʷ ʟ ʧʨʘʚʠʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ.  

 

2.2.4 Схема структурна програмно-технічних засобів САР  

 

 ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʉɸʈ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 

ʩʭʝʤʠ ʩʪʨʫʢʪʫʨʥʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʪʘ ʨʝʛʫʣʶʚʘʣʴʥʦ-ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʽʚ 

ʉɸʈ, ʘ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʠ ʩʫʧʝʨʚʽʟʦʨʥʦʛʦ ʨʽʚʥʷ ɸʉʋʊʇ: ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʤʘʛʽʩʪʨʘʣʴ, SCADA-ʩʠʩʪʝʤʫ ʪʘ ʉʋɹɼ. 

 ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʢʘʥʘʣ ʉɸʈ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʨ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʪʘ ʧʝʨʝʪʚʦʨʶʻ ʾʭ ʫ ʮʠʬʨʦʚʠʡ ʚʠʛʣʷʜ. 

ɼʘʥʽ ʟ ʜʘʪʯʠʢʘ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʇʃʂ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʦʙʨʦʙʢʘ ʪʘ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʟʥʘʯʝʥʥʷʤ ʨʝʛʫʣʷʪʦʨʘ. 

 ʈʝʛʫʣʶʚʘʣʴʥʦ-ʚʠʢʦʥʘʚʯʠʡ ʢʘʥʘʣ ʉɸʈ ʟʘʙʝʟʧʝʯʫʻ ʢʝʨʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ, ʱʦ ʦʙʝʨʪʘʻ ʰʥʝʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ ʯʝʨʝʟ ʟʤʽʥʫ ʯʘʩʪʦʪʠ 

ʩʪʨʫʤʫ ʯʘʩʪʦʪʥʠʤ ʧʝʨʝʪʚʦʨʶʚʘʯʝʤ. ɼʘʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽʟ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʪʘ ʨʦʟʨʘʭʫʥʢʘʭ 

ʨʝʛʫʣʷʪʦʨʘ.  

 ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʘʛʽʩʪʨʘʣʴ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʜʝʷʢʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʉɸʈ.   

SCADA ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ 

ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʠʩʪʝʤʠ. ʊʘʢʦʞ ʧʦʧʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʚʦʥʘ ʤʦʞʝ 

ʢʝʨʫʚʘʪʠ ʩʠʩʪʝʤʦʶ ʘʙʦ ʘʨʭʽʚʫʚʘʪʠ ʜʘʥʽ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʘʨʭʽʚʫʚʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʘʻ ʉʋɹɼ. 

 ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʇʊɿ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 2.21. 
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ʈʠʩʫʥʦʢ 2.21 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʇʊɿ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ 

ʢʦʪʣʘ 

 

2.2.5 Схема структурна надійності реалізації управляючої функції САР  

 

 ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʥʘʜʽʡʥʦʩʪʽ ʧʦʢʘʟʫʻ, ʷʢ ʧʽʜʢʣʶʯʘʪʠ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ 

ʉɸʈ ʜʣʷ ʙʽʣʴʰʦʾ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɽʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʨʽʧʠʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʧʨʠʣʘʜʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʢʦʥʪʨʦʣʝʨʠ ʪʘ ʚʠʢʦʥʘʚʯʽ 

ʤʝʭʘʥʽʟʤʠ. 

 
ʈʠʩʫʥʦʢ 2.22 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʥʘʜʽʡʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʷʶʯʦʾ 

ʬʫʥʢʮʽʾ ʉɸʈ 

 ʅʘ ʨʠʩʫʥʢʫ 2.22 ʟʦʙʨʘʞʝʥʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʥʘʜʽʡʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʫʧʨʘʚʣʷʶʯʦʾ ʬʫʥʢʮʽʾ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʷʢʘ ʧʦʢʘʟʫʻ 

ʧʦʩʣʽʜʦʚʥʝ ʟôʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʝʨʫʚʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɼʘʥʘ ʩʭʝʤʘ ʧʦʢʘʟʫʻ ʣʘʥʮʶʞʦʢ ʫ ʷʢʦʤʫ ʧʨʠ ʚʽʜʤʦʚʽ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ, 

ʷʢʱʦ ʚʽʥ ʥʝ ʤʘʻ ʨʝʟʝʨʚʥʦʛʦ, ʪʦ ʚʽʜʤʦʚʠʪʴ ʚʩʷ ʩʠʩʪʝʤʘ. ʅʘ ʩʭʝʤʽ ʟʦʙʨʘʞʝʥʠʡ 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʠʡ ʚʠʤʽʨʶʻ ʟʥʘʯʝʥʥʷ  ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ 

ʢʦʪʣʘ, ʦʙʨʦʙʣʷʻ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʧʝʨʝʜʘʻ ʥʘ ʢʦʥʪʨʦʣʝʨ. ʋ ʇʃʂ ʩʠʛʥʘʣ ʚʽʜ 

ʜʘʪʯʠʢʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʮʠʬʨʦʚʠʡ ʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ, ʧʦʪʽʤ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʘʥʘʣʦʛʦʚʠʡ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ 

ʯʝʨʝʟ ʤʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ. ʏʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʦʪʨʠʤʘʚʰʠ ʩʠʛʥʘʣ ʚʽʜ 

ʇʃʂ ʟʤʽʥʶʻ ʯʘʩʪʦʪʫ ʩʪʨʫʤʫ, ʷʢʠʡ ʧʦʜʘʻ ʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨ, ʷʢʠʡ ʟʤʽʥʶʻ 

ʯʘʩʪʦʪʫ ʦʙʝʨʪʘʥʥʷ ʰʥʝʢʘ ʯʝʨʝʟ ʨʝʜʫʢʪʦʨ. 
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 2.2.6 Розрахунок надійності реалізації управляючої функції САР  

 

 ʈʦʟʨʘʭʫʥʦʢ ʥʘʜʽʡʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʷʶʯʦʾ ʬʫʥʢʮʽʾ ʉɸʈ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʨʦʟʨʘʭʫʥʦʢ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ, ʩʝʨʝʜʥʽʡ ʯʘʩ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʨʝʛʫʣʶʚʘʣʴʥʦ-ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʫ ʥʘ ʚʽʜʤʦʚʫ, ʡʤʦʚʽʨʥʽʩʪʴ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʨʝʛʫʣʶʚʘʣʴʥʦ-ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʫ ʟʘ ʟʘʜʘʥʠʡ ʯʘʩ, 

ʩʝʨʝʜʥʽʡ ʯʘʩ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʢʦʞʥʦʛʦ ʨʝʛʫʣʶʚʘʣʴʥʦ-

ʚʠʢʦʥʘʚʯʦʛʦ ʢʘʥʘʣʫ. 

ɺʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʽ ʘʩʧʝʢʪʠ: 

- ʉʝʨʝʜʥʽʡ ʯʘʩ ʤʽʞ ʚʽʜʤʦʚʘʤʠ ʬʫʥʢʮʽʾ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 10 000 

ʛʦʜʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʟʜʘʪʥʽʩʪʴ 

ʧʨʘʮʶʚʘʪʠ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʙʝʟ ʚʽʜʤʦʚ. 

- ʂʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0.995, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʩʠʩʪʝʤʽ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ. 

- ʏʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʷʢʦʤʦʛʘ ʤʽʥʽʤʘʣʴʥʠʤ, 

ʱʦʙ ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʰʚʠʜʢʦ ʚʽʜʥʦʚʠʪʠ ʨʦʙʦʪʫ ʪʘ ʫʥʠʢʥʫʪʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʟ ʧʨʠʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ. 

- ʁʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʪʘʢʦʞ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦʶ, 

ʱʦ ʛʘʨʘʥʪʫʻ ʩʪʘʙʽʣʴʥʝ ʪʘ ʥʝʧʝʨʝʨʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

 

ɿʘʧʠʰʝʤʦ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ 

ʥʘʜʽʡʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʫʧʨʘʚʣʷʶʯʦʾ ʬʫʥʢʮʽʾ, ʟʛʽʜʥʦ ʜʦʢʫʤʝʥʪʘʮʽʡ: 

- ʏʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ MBT 5252: ʊʏʅ

 87660 ʛʦʜ 

- ʏʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʇʃʂ TM172PDG42RI: ʊʏʅ  70100 ʛʦʜ 

- ʏʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʤʦʜʫʣʷ ʨʦʟʰʠʨʝʥʥʷ Modicon 

TM172E28R: ʊʏʅ  70100 ʛʦʜ 

- ʏʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ATV212: 

ʊʏʅ  35000 ʛʦʜ [13]. 

- ʏʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ɸɯʈ90L2: ʊʏʅ

 26300 ʛʦʜ 

- ʏʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʨʝʜʫʢʪʦʨʘ: ʊʏʅ  52500 ʛʦʜ 

 ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ - ʮʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʜʽʡʥʦʩʪʽ ʢʦʞʥʦʛʦ ʜʘʪʯʠʢʘ 

ʪʘ ʝʣʝʤʝʥʪʘ ʚ ʩʪʨʫʢʪʫʨʥʠʭ ʩʭʝʤʘʭ ʥʘʜʽʡʥʦʩʪʽ. ʗʢʱʦ ʝʣʝʤʝʥʪ ʤʝʥʰ 

ʥʘʜʽʡʥʠʡ, ʪʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʙʫʜʝʤ ʚʠʱʦʶ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ 

ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

‗
1

ʊʏʅ
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ɿʥʘʡʜʝʤʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ: 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ MBT 5252: ‗ 11Ȣ4 ẗ

10
6 1Ⱦʛʦʜ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʇʃʂ TM172PDG42RI: ‗ 14Ȣ3 ẗ106 1Ⱦʛʦʜ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ TM172E28R: ‗ 14Ȣ3 ẗ106 1Ⱦʛʦʜ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʏʇ ATV212:  ‗ 28Ȣ6 ẗ106 1Ⱦʛʦʜ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ɸɯʈ90L2: ‗ 38Ȣ0 ẗ106 1Ⱦʛʦʜ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʨʝʜʫʢʪʦʨʘ:  ‗ 19Ȣ0 ẗ106 1Ⱦʛʦʜ 

 

ɿʥʘʡʜʝʤʦ ʟʘʛʘʣʴʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

‗ ‗Ὥ

ὲ

ρ

 

‗ 11Ȣ4 14Ȣ3 14Ȣ3 28Ȣ6 38Ȣ0 19Ȣ0ẗ106  125Ȣ6ẗ106 1Ⱦʛʦʜ 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʚʠʟʥʘʯʘʻ ʧʝʨʽʦʜ ʨʦʙʦʪʠ 

ʝʣʝʤʝʥʪʘ ʜʦ ʧʝʨʰʦʛʦ ʚʠʥʠʢʥʝʥʥʷ ʥʝʧʦʣʘʜʢʠ ʘʙʦ ʧʝʨʰʦʾ ʚʽʜʤʦʚʠ. ʉʝʨʝʜʥʽʡ 

ʯʘʩ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʊʩʨ
1

В ‗
 

ʊʩʨ  
1

125Ȣ6ẗ106
 7960 ʛʦʜ 

ʁʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʈɺʂ ʟʘ ʟʘʜʘʥʠʡ ʯʘʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ὖ † Ὡ Ὡ ρ
†

Ὕ
 

ɿʘʜʘʤʦ ʧʝʨʽʦʜ ʫ 1000 ʛʦʜ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ 

ʨʦʙʦʪʠ ʈɺʂ: 

ὖ † 1
1000

7960
0Ȣ874 

ʉʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʈɺʂ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ʊʚ
ʊʩʨ

ʂʛʦʪ
ʊʩʨ 

ʂʛʦʪ - ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʷʢʽʡ ʩʢʣʘʜʘʻ 0.9995. 

ʊʚ
7960

0Ȣ9995
79603Ȣ9 ʛʦʜ 

ʗʢ ʙʘʯʠʤʦ, ʚʩʽ ʚʠʤʦʛʠ ʜʦʪʨʠʤʘʥʽ, ʱʦ ʧʦʢʘʟʫʻ ʩʠʩʪʝʤʫ ʥʘʜʽʡʥʦʶ ʪʘ 

ʝʬʝʢʪʠʚʥʦʶ.  ʏʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʩʢʣʘʜʘʻ ʤʝʥʰʝ ʥʽʞ 4 ʛʦʜʠʥ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ 

ʚʽʜʥʦʚʠʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʙʝʟ ʝʚʘʢʫʘʮʽʾ ʧʝʨʩʦʥʘʣʫ ʥʘ ʧʝʨʽʦʜ ʚʽʜʥʦʚʣʝʥʥʷ 

ʩʠʩʪʝʤʠ. ɿʘ ʪʘʢʠʡ ʧʝʨʽʦʜ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʤʽʱʝʥʥʽ ʥʝ ʚʩʪʠʛʥʝ ʩʠʣʴʥʦ 

ʚʧʘʩʪʠ. 
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2.2.7 Ідентифікація об'єкта управління  

 

 ɯʜʝʥʪʠʬʽʢʘʮʽʻʶ ʦʙôʻʢʪʘ ʥʘʟʠʚʘʶʪʴ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ. ʄʦʞʣʠʚʽ 

ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ: ʘʥʘʣʽʪʠʯʥʠʡ ʘʙʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ. 

 ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʻʤʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ.  

 ɺ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʙʫʣʘ ʦʙʨʘʥʘ ʦʜʥʦʢʦʥʪʫʨʥʘ ʩʠʩʪʝʤʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʪʦʤʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʤ 

ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʨʝʘʢʮʽʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʘ ʟʙʫʨʝʥʥʷ.  

 ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʝʩʪʠ ʩʠʩʪʝʤʫ 

ʫ ʨʫʯʥʠʡ ʨʝʞʠʤ, ʜʦʯʝʢʘʪʠʩʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʟʥʘʯʝʥʥʷ. ʇʽʩʣʷ ʮʠʭ ʝʪʘʧʽʚ ʥʘʥʝʩʪʠ ʟʙʫʨʝʥʥʷ ʪʘ ʟʥʷʪʠ 

ʧʦʢʘʟʥʠʢʠ ʜʘʪʯʠʢʘ, ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ ʯʘʩʫ, ʱʦ ʙʫʜʝ 

ʢʨʠʚʦʶ ʨʦʟʛʦʥʫ ʟʦʙʨʘʞʝʥʦʶ ʥʘ ʨʠʩʫʥʢʫ 2.23. 

 
ʈʠʩʫʥʦʢ 2.23 - ʂʨʠʚʘ ʨʦʟʛʦʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʫ 
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 ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʘʭʫʥʢʽʚ ʚʽʟʴʤʝʤʦ ʜʽʣʷʥʢʫ ʧʽʩʣʷ 

ʥʘʥʝʩʝʥʥʷ ʟʙʫʨʝʥʥʷ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʟʛʽʥʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘ ʟʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩʫʥʢʫ 2.24. 

   
ʈʠʩʫʥʦʢ 2.24 - ʈʦʟʛʽʥʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʽʣʷʥʢʠ ʧʽʩʣʷ ʟʙʫʨʝʥʥʷ 

 

 ʊʝʧʝʨ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʟ ʨʦʟʛʽʥʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ 

ʧʝʨʝʜʘʚʘʣʴʥʦʾ ʬʫʥʢʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ: 

ώÐ 85 

ώ0 65 

ὸ1 112 

ὸ2 176 

ʂ
Ð 0

Ў

8565

17
1Ȣ18 - ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʜʘʯʽ; 

† 0Ȣ53ὸ1 ὸ2 0Ȣ53z 11217680 - ʟʘʧʽʟʥʝʥʥʷ; 

Ὕ 2

1Ȣ2

17680

1Ȣ2
100 - ʯʘʩ. 

 

 ʆʪʞʝ, ʧʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʙʫʜʝ ʤʘʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

ὡʦʙ
1Ȣ18

100 ʨ  1
 z ʝ80ʨ 

 

 ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 2.25. 
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ʈʠʩʫʥʦʢ 2.25 - ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ 

ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

 

 ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ ʯʠ ʧʨʘʚʠʣʴʥʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʦʙôʻʢʪ 

ʥʘʢʣʘʜʝʤʦ ʛʨʘʬʽʢ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʛʨʘʬʽʢ ʨʦʟʛʽʥʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʱʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.26. 

 
ʈʠʩʫʥʦʢ 2.26 - ʅʘʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʘ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʛʨʘʬʽʢ 

ʨʦʟʛʽʥʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 ʅʘ ʧʦʯʘʪʢʫ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʩʫʪʥʽʡ ʥʝʚʝʣʠʢʠʡ ʩʧʘʜ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʣʠʚʘ, ʷʢʝ ʧʦʜʘʻʪʴʩʷ, 

ʟʥʘʯʥʦ ʥʠʞʯʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʛʦʨʽʥʥʷ ʚ ʢʘʤʝʨʽ ʽ ʧʨʠ ʨʽʟʢʦʤʫ ʟʙʽʣʴʰʝʥʥʽ 



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

53 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʨʽʥʥʷ ʩʧʦʯʘʪʢʫ ʩʧʘʜʘʻ, ʘ ʧʽʩʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ ʧʦʯʠʥʘʻ ʟʨʦʩʪʘʪʠ. 

 

2.2.8 Розрахунок регуляторів САР  

 

 ʇʝʨʝʜʘʚʘʣʴʥʘ ʬʫʥʢʮʽʷ ʜʣʷ ʢʦʥʪʫʨʫ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ 

ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

ὡʦʙ
1Ȣ18

100 ʨ  1
 z ʝ80ʨ 

 ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʝʨʝʭʽʜʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʤʦʜʝʣʶʻʤʦ 

ʧʝʨʝʜʘʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ʫ ʩʝʨʝʜʦʚʠʱʽ Simulink: 

 
ʈʠʩʫʥʦʢ 2.27 - ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʝʨʝʜʦʚʠʱʽ 

Simulink 

 
ʈʠʩʫʥʦʢ 2.28 - ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʚ ʩʝʨʝʜʦʚʠʱʽ Simulink 

 

 ʗʢʱʦ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜʥʦʢʦʥʪʫʨʥʘ ʩʠʩʪʝʤʘ, ʪʦ  

ʨʦʟʨʘʭʫʥʦʢ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʜʣʷ ʇɯ ʨʝʛʫʣʷʪʦʨʘ. ʇʝʨʝʚʘʛʘʤʠ ʇɯ ʨʝʛʫʣʷʪʦʨʘ 

ʧʝʨʝʜ ʇɯɼ ʨʝʛʫʣʷʪʦʨʦʤ ʧʦʣʷʛʘʻ ʚ ʧʨʦʩʪʦʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʤʝʥʰʽʡ 

ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʰʫʤʫ ʪʘ ʟʙʫʨʝʥʴ. ʇɯɼ ʨʝʛʫʣʷʪʦʨ ʤʘʻ ʜʦʜʘʪʢʦʚʠʡ 

ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʷʚʠ ʧʝʨʝʭʽʜʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʥʘʧʨʫʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ 

ʩʧʨʠʯʠʥʠʪʠ ʧʦʷʚʫ ʢʦʣʠʚʘʥʴ ʚ ʧʨʦʮʝʩʽ ʨʝʛʫʣʶʚʘʥʥʷ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʇɯ 

ʨʝʛʫʣʷʪʦʨ ʤʘʻ ʣʠʰʝ ʧʨʦʧʦʨʮʽʡʥʫ ʪʘ ʽʥʪʝʛʨʘʣʴʥʽ ʩʢʣʘʜʦʚʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʠʤ ʪʘʢʠʤ 
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ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʪʨʽʙʥʫ ʪʦʯʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʙʝʟ 

ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʩʠʩʪʝʤʠ.  

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʈɸʌʍ 

ʪʘ ʝʢʩʧʨʝʩ ʤʝʪʦʜ. 

 

Метод РАФХ: 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʣʘʰʪʫʚʘʥʴ ʤʝʪʦʜʦʤ ʈɸʌʍ ʟʘʜʘʤʦʩʷ ʩʪʫʧʝʥʝʤ 

ʢʦʣʠʚʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ: m=0.366. 

 ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʨʠʚʦʾ ʟʘʜʘʥʦʾ ʩʪʝʧʝʥʽ ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ 

ʬʦʨʤʫʣʘʤʠ ʜʣʷ ʇɯ ʨʝʛʫʣʷʪʦʨʘ: 

 

 
ʂʦʜ m-ʬʘʡʣʘ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʨʠʚʦʾ ʢʦʝʬʽʮʽʻʥʪʽʚ: 

w=0:0.0001:0.021; 

m=0.366; 

p=w*(1j-m); 

W=(1.18.*exp(-80*p))./(100*p+1); 

Re=real(W); 

Im=imag(W); 

Kp=-(m*Im+Re)./(Im.^2+Re.^2); 

Ki=-w*(m.^2+1).*Im./(Im.^2+Re.^2); 

plot(Kp,Ki,'k'); 

ylabel('Ki' ); 

xlabel('Kp'); 

grid on; 
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ʈʠʩʫʥʦʢ 2.29 - ʂʨʠʚʘ ʟʘʜʘʥʦʛʦ ʩʪʝʧʝʥʷ ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʟ ʧʦʟʥʘʯʝʥʠʤʠ 

ʪʦʯʢʘʤʠ ʂʽ_max (ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Ki), 0.95ʂʽ_max 

 

ʅʘ ʢʨʠʚʽʡ ʦʙʝʨʝʤʦ ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʘ: 

Ki=0.95 max(Ki); 

Kp=0.8615 

Ki=0.00901 

Ti=Kp/Ki=95.6 

 ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʙʫʜʫʻʤʦ ʧʝʨʝʭʽʜʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʦʙôʻʢʪʘ ʟ ʇɯ ʨʝʛʫʣʷʪʦʨʦʤ ʧʦ ʢʘʥʘʭ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʪʘ 

ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʟ ʜʦʧʦʤʦʛʦʶ Simulink.  

 

ʇʦʙʫʜʫʻʤʦ ʤʦʜʝʣʴ ʩʭʝʤʠ  ʪʘ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-

ʚʠʭʽʜ: 

 

 
ʈʠʩʫʥʦʢ 2.30 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ 
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ʈʠʩʫʥʦʢ 2.31 - ʇʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ 

 

ʇʦʙʫʜʫʻʤʦ ʤʦʜʝʣʴ ʩʭʝʤʠ  ʪʘ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-

ʚʠʭʽʜ: 

 

 
ʈʠʩʫʥʦʢ 2.32 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ 

 

 
ʈʠʩʫʥʦʢ 2.33 - ʇʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ 

 

ɺʠʟʥʘʯʠʤʦ ʧʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʜʣʷ ʩʠʩʪʝʤʠ ʪʘ ʟʘʥʝʩʝʤʦ ʜʦ 

ʪʘʙʣʠʮʽ: 
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ʊʘʙʣʠʮʷ 2.1 - ʇʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʘ ʤʝʪʦʜʦʤ ʈɸʌʍ 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ɿʙʫʨʝʥʥʷ-ʚʠʭʽʜ ɿʘʚʜʘʥʥʷ-ʚʠʭʽʜ 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0.74 0.34 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 18.9 34 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 0.93 0.91 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ tʧʧ, ʩ 695 760 

 

Експрес метод: 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʝʢʩʧʨʝʩ ʤʝʪʦʜ ʯʘʩʪʢʦʚʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʥʘʡʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ, ʚʽʥ 

ʤʘʻ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʟʜʘʪʥʠʡ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʨʽʟʥʠʭ 

ʟʙʫʨʝʥʴ ʽ ʧʦʤʠʣʦʢ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʘʢʦʞ ʮʝʡ ʤʝʪʦʜ ʻ ʛʥʫʯʢʠʤ, ʘʜʞʝ ʚʽʥ 

ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʨʝʛʫʣʷʪʦʨʘ. 

ɿʥʘʡʜʝʤʦ ʧʘʨʘʤʝʪʨʠ ʨʝʛʫʣʷʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ: 

ὑ
1

ὑʦʙ
ᶻ0Ȣ739z

†ʦʙ
Ὕʦʙ
ᶻ1

†ʦʙ
Ὕʦʙ

2 1  

1

1Ȣ18
ᶻ0Ȣ739z

80

100
ᶻ1

80

100
2 1 0Ȣ776 

ʊ̔ †ʦʙz
6Ȣ36 z ʂʦʙz ʂʨ
Ὕʦʙ
†ʦʙ
 z 1  

†ʦʙ
Ὕʦʙ

3

80z
6Ȣ36 z1Ȣ18z 0Ȣ776

100
80
 z 1  

80
100

3

146 

 

ʇʦʙʫʜʫʻʤʦ ʤʦʜʝʣʴ ʩʭʝʤʠ  ʪʘ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-

ʚʠʭʽʜ: 

 
ʈʠʩʫʥʦʢ 2.34 - ʇʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ 
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ʈʠʩʫʥʦʢ 2.35 - ʇʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ 

ʇʦʙʫʜʫʻʤʦ ʤʦʜʝʣʴ ʩʭʝʤʠ  ʪʘ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-

ʚʠʭʽʜ: 

 

 
ʈʠʩʫʥʦʢ 2.36 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ 

 

 
ʈʠʩʫʥʦʢ 2.37 - ʇʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ 

ɺʠʟʥʘʯʠʤʦ ʧʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʜʣʷ ʩʠʩʪʝʤʠ ʪʘ ʟʘʥʝʩʝʤʦ ʜʦ 

ʪʘʙʣʠʮʽ: 
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ʊʘʙʣʠʮʷ 2.2 - ʇʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʘ ʝʢʩʧʨʝʩ ʤʝʪʦʜʦʤ 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ɿʙʫʨʝʥʥʷ-ʚʠʭʽʜ ɿʘʚʜʘʥʥʷ-ʚʠʭʽʜ 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0.75 0.02 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 0 2 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 1 1 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ tʧʧ, ʩ 743 880 

 

ʇʦʨʽʚʥʷʡʤʦ ʜʚʘ ʤʝʪʦʜʠ ʪʘ ʚʠʙʝʨʝʤʦ ʷʢʠʡ ʟ ʥʠʭ ʢʨʘʱʠʡ: 

 
ʈʠʩʫʥʦʢ 2.38 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʜʣʷ ʦʙʦʭ ʢʘʥʘʣʽʚ 

 
ʈʠʩʫʥʦʢ 2.39 - ʇʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʽʚ 

 
ʈʠʩʫʥʦʢ 2.40 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʜʣʷ ʦʙʦʭ ʢʘʥʘʣʽʚ 
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ʈʠʩʫʥʦʢ 2.41 - ʇʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʽʚ 

 

ʊʘʙʣʠʮʷ 2.3 - ʇʦʨʽʚʥʷʥʥʷ ʧʨʷʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʽʚ 

 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ 

ʈɸʌʍ ɽʢʩʧʨʝʩ 

ɿʙʫʨʝʥʥʷ-

ʚʠʭʽʜ 

ɿʘʚʜʘʥʥʷ

-ʚʠʭʽʜ 

ɿʙʫʨʝʥʥʷ-

ʚʠʭʽʜ 

ɿʘʚʜʘʥʥʷ-

ʚʠʭʽʜ 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0.74 0.34 0.75 0.02 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 18.9 34 0 2 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 0.93 0.91 1 1 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ 

tʧʧ, ʩ 

695 760 743 880 

 ʇʦʨʽʚʥʷʚʰʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʇɯ ʨʝʛʫʣʷʪʦʨʘ ʦʙʝʨʝʤʦ ʪʦʡ 

ʤʝʪʦʜ, ʷʢʠʡ ʜʘʻ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ. ɽʢʩʧʨʝʩ ʤʝʪʦʜ ʯʘʩʪʢʦʚʦʾ ʢʦʤʧʝʥʩʘʮʽʾ 

ʙʫʜʝ ʢʨʘʱʠʤ ʯʝʨʝʟ ʥʫʣʴʦʚʝ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʤʝʥʰʫ ʜʠʥʘʤʽʯʥʫ ʧʦʭʠʙʢʫ. 

ɯʥʰʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝ ʩʫʪʪʻʚʦ. ʆʪʞʝ, ʤʘʻʤʦ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

ὑ 0Ȣ776 

ʊ̔ 146 
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2.2.9 Функціональне моделювання САР  

 

 ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʉɸʈ ʧʦʪʨʽʙʝʥ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʟʤʽʥʠ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʥʘ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʎʝʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ 

ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʾʾ ʨʦʙʦʪʠ ʪʘ 

ʜʦʧʦʤʘʛʘʻ ʟʥʘʡʪʠ ʩʧʦʩʦʙʠ ʧʦʢʨʘʱʝʥʥʷ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʰʣʷʭʦʤ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʊʘʢʦʞ ʘʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʾ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ ʾʾ ʨʦʙʦʪʠ.   

ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ: 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ 

ʦʙ'ʻʢʪʘ ʂ, ʊ, Ű ʚ ʜʽʘʧʘʟʦʥʽ 10%. 

 

 

  ʈʦʟʨʘʭʫʻʤʦ ʟʥʘʯʝʥʥʷ ʧʨʦʤʽʞʢʫ ʧʘʨʘʤʝʪʨʽʚ ʦʙôʻʢʪʘ: 

ὑʦʙ 1Ȣ18z10% 0Ȣ12 

ʊʦʙ 100z10% 10 

† 80z10% 8 

 

ʆʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ: 

ὑʦʙ 1Ȣ06; ὑʦʙ 1Ȣ18; ὑʦʙ 1Ȣ3;  ʊʦʙ 90;  ʊʦʙ 100;  ʊʦʙ 110;†

72; † 80; † 88. 

 
ʈʠʩʫʥʦʢ 2.42 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ ʟʤʽʥʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʂʦʙ 
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ʈʠʩʫʥʦʢ 2.43 - ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʂʦʙ 

 

ʊʘʙʣʠʮʷ 2.4 - ʇʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʂʦʙ 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʂʦʙ=1.06 ʂʦʙ=1.18 ʂʦʙ=1.3 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0.68 0.75 0.82 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 0 0 0 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 1 1 1 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ tʧʧ, ʩ 712 743 775 

 

ʆʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʽ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ ʆʋ. 

ʂʯʫʪ

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ 1z00%

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 1z00%

 

ʂʯʫʪ 1

0Ȣ680Ȣ75
0Ȣ75 1z00%

1Ȣ061Ȣ18
1Ȣ18 1z00%

0Ȣ92 

ʂʯʫʪ 2

0Ȣ820Ȣ75
0Ȣ75 1z00%

1Ȣ3 1Ȣ18
1Ȣ18 1z00%

0Ȣ92 

ʉɸʈ ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ ʤʘʣʦʯʫʪʣʠʚʦʶ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʯʫʪʣʠʚʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʽ.  
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ʈʠʩʫʥʦʢ 2.44 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ ʟʤʽʥʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʂʦʙ 

 

 
ʈʠʩʫʥʦʢ 2.45 - ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʂʦʙ 
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ʊʘʙʣʠʮʷ 2.5 - ʇʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʂʦʙ 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʂʦʙ=1.06 ʂʦʙ=1.18 ʂʦʙ=1.3 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0 0.02 0.08 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 0 2 8 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 1 1 1 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ tʧʧ, ʩ 820 880 940 

 

ʆʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʽ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ ʆʋ. 

 

ʂʯʫʪ

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ 1z00%

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 1z00%

 

 

ʂʯʫʪ 1

0 0Ȣ02
0Ȣ02 1z00%

1Ȣ061Ȣ18
1Ȣ18 1z00%

9Ȣ8 

ʂʯʫʪ 2

0Ȣ080Ȣ02
0Ȣ02 1z00%

1Ȣ3 1Ȣ18
1Ȣ18 1z00%

29Ȣ5 

 

ʉɸʈ ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ ʤʘʣʦʯʫʪʣʠʚʦʶ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʯʫʪʣʠʚʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʽ. 
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ʈʠʩʫʥʦʢ 2.46 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ ʟʤʽʥʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʊʦʙ 

 

 
ʈʠʩʫʥʦʢ 2.47 - ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʊʦʙ 
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ʊʘʙʣʠʮʷ 2.6 - ʇʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʊʦʙ 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʊʦʙ=90 ʊʦʙ=100 ʊʦʙ=110 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0.78 0.75 0.72 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 0 0 0 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 1 1 1 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ tʧʧ, ʩ 748 743 738 

 

ʆʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʽ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ ʆʋ. 

 

ʂʯʫʪ

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ 1z00%

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 1z00%

 

 

ʂʯʫʪ 1

0Ȣ780Ȣ75
0Ȣ75 1z00%

90100
100z

100%

0Ȣ4 

ʂʯʫʪ 2

0Ȣ720Ȣ75
0Ȣ75 1z00%

110100
100

1z00%

0Ȣ4 

 

ʉɸʈ ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ ʤʘʣʦʯʫʪʣʠʚʦʶ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʯʫʪʣʠʚʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʽ. 
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ʈʠʩʫʥʦʢ 2.48 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ ʟʤʽʥʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʊʦʙ 

 

 
ʈʠʩʫʥʦʢ 2.49 - ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʊʦʙ 
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ʊʘʙʣʠʮʷ 2.7 - ʇʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʊʦʙ 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʊʦʙ=90 ʊʦʙ=100 ʊʦʙ=110 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0.03 0.02 0.01 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 3 2 1 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 1 1 1 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ tʧʧ, ʩ 890 880 870 

 

ʆʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʽ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ ʆʋ. 

 

ʂʯʫʪ

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ 1z00%

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 1z00%

 

 

ʂʯʫʪ

0Ȣ030Ȣ02
0Ȣ02 1z00%

90100
100z

100%

5 

ʂʯʫʪ

0Ȣ010Ȣ02
0Ȣ02 1z00%

110100
100

1z00%

5 

 

ʉɸʈ ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ ʤʘʣʦʯʫʪʣʠʚʦʶ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʯʫʪʣʠʚʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʽ. 
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ʈʠʩʫʥʦʢ 2.50 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ ʟʤʽʥʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ Ű 

 

 
ʈʠʩʫʥʦʢ 2.51 - ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ Ű 
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ʊʘʙʣʠʮʷ 2.8 - ʇʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦ ʢʘʥʘʣʫ ʟʙʫʨʝʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ Ű 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ Ű=72 Ű=80 Ű=88 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0.72 0.75 0.78 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 0 0 0 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 1 1 1 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ tʧʧ, ʩ 746 743 740 

 

ʆʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʽ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ ʆʋ. 

 

ʂʯʫʪ

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ 1z00%

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 1z00%

 

 

ʂʯʫʪ 1

0Ȣ720Ȣ75
0Ȣ75 1z00%

7280
80

1z00%

0Ȣ4 

ʂʯʫʪ 2

0Ȣ780Ȣ75
0Ȣ75 1z00%

8880
80

1z00%

0Ȣ4 

 

ʉɸʈ ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ ʤʘʣʦʯʫʪʣʠʚʦʶ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʯʫʪʣʠʚʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʽ. 
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ʈʠʩʫʥʦʢ 2.52 - ʄʦʜʝʣʴ ʩʭʝʤʠ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ ʟʤʽʥʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ Ű 

 

 
ʈʠʩʫʥʦʢ 2.53 - ʇʝʨʝʭʽʜʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ Ű 
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ʊʘʙʣʠʮʷ 2.9 - ʇʨʷʤʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʦ ʢʘʥʘʣʫ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ ʽʟ 

ʟʤʽʥʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ Ű 

ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ Ű=72 Ű=80 Ű=88 

ʉʪʘʪʠʯʥʘ ʧʦʭʠʙʢʘ, ȹʩʪ 0 0 0 

ɼʠʥʘʤʽʯʥʘ ʧʦʭʠʙʢʘ, ȹʜʠʥ 0 0.02 0.07 

ʇʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ů, % 0 2 7 

ʉʪʝʧʽʥʴ ʟʘʪʫʭʘʥʥʷ, Ɋ 1 1 1 

ʏʘʩ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ tʧʧ, ʩ 885 880 875 

 

ʆʙʯʠʩʣʠʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʯʫʪʣʠʚʦʩʪʽ ʷʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʽ ʚʽʜʥʦʩʥʦʾ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ ʆʋ. 

 

ʂʯʫʪ

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ̫ʢʦʩʪʽ 1z00%

ʅʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ  ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ
ʉʪʘʨʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 1z00%

 

 

ʂʯʫʪ 1

0 0Ȣ02
0Ȣ02 1z00%

7280
80

1z00%
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ʂʯʫʪ 2

0Ȣ070Ȣ02
0Ȣ02 1z00%

8880
80
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25 

 

ʉɸʈ ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ ʤʘʣʦʯʫʪʣʠʚʦʶ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʯʫʪʣʠʚʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʜʠʥʠʮʽ. 

 

2.2.10 Висновки щодо роботоздатності РВК САР 

 

ʈʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ 

ʢʦʪʣʘ ʦʮʽʥʶʻʤʦ ʧʦ ʪʘʢʠʭ ʢʨʠʪʝʨʽʷʭ: 

1. ʗʢʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ 

ʗʢʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽʡ ʚʠʟʥʘʯʘʻ 

ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʈɺʂ ʉɸʈ. ɺʦʥʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʭʦʜʫ ʩʠʩʪʝʤʠ ʚʽʜ ʦʜʥʦʛʦ ʩʪʘʥʫ ʜʦ ʽʥʰʦʛʦ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ 

ʚʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʻ ʢʣʶʯʦʚʠʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʾ ʨʦʙʦʪʠ ʉɸʈ.  



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

73 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

ʋ ʢʘʥʘʣʽ ʟʘʚʜʘʥʥʷ-ʚʠʭʽʜ, ʤʠ ʙʘʯʠʤʦ ʥʝʚʝʣʠʢʠʡ ʜʠʥʘʤʽʯʥʠʡ ʚʠʢʠʜ ʪʘ 

ʥʫʣʴʦʚʫ ʩʪʘʪʠʯʥʫ ʧʦʭʠʙʢʫ, ʘ ʯʘʩ ʧʝʨʝʨʝʛʫʣʶʚʘʥʥʷ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 900 

ʩʝʢʫʥʜ, ʱʦ ʻ ʭʦʨʦʰʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʱʦ ʩʠʩʪʝʤʘ ʨʝʛʫʣʶʻʪʴʩʷ 

ʜʦʙʨʝ. 

2. ʏʫʪʣʠʚʽʩʪʴ ʧʨʷʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʟʘʤʢʥʝʥʽʡ ʉɸʈ ʜʦ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʟʙʫʨʝʥʴ  

ʇʘʨʘʤʝʪʨʠʯʥʽ ʟʙʫʨʝʥʥʷ ʆʋ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʚ 

ʟʘʤʢʥʝʥʽʡ ʉɸʈ. ʗʢʱʦ ʚʽʜʧʦʚʽʜʴ ʩʠʩʪʝʤʠ ʥʘ ʟʙʫʨʝʥʥʷ ʟʘʥʘʜʪʦ ʩʠʣʴʥʘ, ʪʦ ʮʝ 

ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʉɸʈ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʧʨʦʚʝʣʠ 

ʨʦʟʨʘʭʫʥʦʢ ʯʫʪʣʠʚʦʩʪʽ, ʷʢʠʡ ʧʦʢʘʟʘʚ, ʱʦ ʯʫʪʣʠʚʽʩʪʴ ʥʝ ʚʧʣʠʥʝ ʢʘʨʜʠʥʘʣʴʥʦ 

ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ. 

3. ʅʘʜʽʡʥʽʩʪʴ ʬʫʥʢʮʽʡ ʉɸʈ 

 ʅʘʜʽʡʥʽʩʪʴ ʬʫʥʢʮʽʡ ʉɸʈ ʧʦʢʘʟʫʻ ʯʘʩ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʘʙʦ ʯʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ɼʣʷ ʉɸʈ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʩʭʝʤʠ ʥʘʜʽʡʥʦʩʪʽ ʻ ʧʦʩʣʽʜʦʚʥʽ, ʱʦ 

ʦʟʥʘʯʘʻ ʧʨʠ ʚʽʜʤʦʚʽ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʫ ʧʝʨʝʩʪʘʻ ʧʨʘʮʶʚʘʪʠ ʚʩʷ 

ʩʠʩʪʝʤʘ. ʊʘʢʠʡ ʤʝʪʦʜ ʻ ʥʝ ʥʘʜʽʡʥʠʤ, ʘʣʝ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ. ʏʘʩ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʻ ʤʝʥʰʝ ʥʽʞ 4 ʛʦʜʠʥ. ʎʝʡ ʨʝʟʫʣʴʪʘʪ ʻ 

ʟʘʜʦʚʽʣʴʥʠʤ, ʪʘʢ ʷʢ ʟʘ ʮʝʡ ʧʝʨʽʦʜ ʧʨʠʤʽʱʝʥʥʷ ʥʝ ʚʠʩʪʠʛʥʝ ʩʠʣʴʥʦ 

ʦʭʦʣʦʥʫʪʠ ʪʘ ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʝʚʘʢʫʡʦʚʫʚʘʪʠ ʧʝʨʩʦʥʘʣ.  
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РОЗДІЛ 3 ОПИС ГРАФІЧНОЇ ЧАСТИНИ 

ПРОЕКТУ  

 

3.1 Схема функціональна автоматизації ТОУ 

 

ʉʭʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ 

ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʟʦʙʨʘʞʫʻ ʧʨʠʤʽʱʝʥʥʷ ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʫ, ʫ 

ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʠʡ ʪʚʝʨʜʦʧʘʣʠʚʥʠʡ ʢʦʪʝʣ ʟ ʜʚʦʤʘ ʢʦʥʪʫʨʘʤʠ. ʆʜʠʥ ʢʦʥʪʫʨ 

ʜʣʷ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʜʨʫʛʠʡ ʜʣʷ ʦʧʘʣʝʥʥʷ. ʂʦʪʝʣ ʦʩʥʘʱʝʥʠʡ 

ʘʚʪʦʤʘʪʠʯʥʦʶ ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʤ ʦʯʠʱʝʥʥʷʤ ʟʦʣʴʥʦʾ 

ʢʘʤʝʨʠ.  

 ɼʘʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʪʨʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ: 

1. ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʢʘʥʘʣʦʤ ʫ ʚʠʛʣʷʜʽ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ (ʧʦʟ. 1ʘ), 

ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʪʨʫʙʽ ʦʧʘʣʝʥʥʷ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʢʦʪʣʘ ʜʣʷ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ʉʠʛʥʘʣ ʟ ʜʘʪʯʠʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ 

ʇʃʂ, ʜʝ ʧʽʩʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʻ ʩʠʛʥʘʣ ʥʘ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ (ʧʦʟ. 1ʚ), ʷʢʠʡ ʦʙʝʨʪʘʻ ʰʥʝʢ, ʱʦ 

ʪʨʘʥʩʧʦʨʪʫʻ ʧʘʣʠʚʦ ʽʟ ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ ʜʦ ʢʘʤʝʨʠ ʟʛʦʨʘʥʥʷ. ɿʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʤʦʪʦʨʘ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʪʦʪʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ (ʧʦʟ. 1ʙ), ʷʢʠʡ ʟʤʽʥʶʻ ʯʘʩʪʦʪʫ ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ 

ʤʦʪʦʨ. 

2. ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʢʘʥʘʣʦʤ ʫ ʚʠʛʣʷʜʽ ʜʘʪʯʠʢʘ ʪʠʩʢʫ (ʧʦʟ. 

2ʘ), ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʤʽʨʫ 

ʪʠʩʢʫ. ʉʠʛʥʘʣ, ʷʢʠʡ ʇʃʂ ʦʪʨʠʤʫʻ ʚʽʜ ʜʘʪʯʠʢʘ ʪʠʩʢʫ ʦʧʨʘʮʴʦʚʫʻʪʴʩʷ 

ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʜʫʪʪʻʚʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ (ʧʦʟ. 2ʚ), ʱʦ ʥʘʛʥʽʪʘʻ ʧʦʚʽʪʨʷ ʫ ʢʘʤʝʨʫ 

ʟʛʦʨʘʥʥʷ ʜʣʷ ʢʨʘʱʦʛʦ ʛʦʨʽʥʥʷ. ɿʘ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ 

ʥʘʛʥʽʪʘʻʪʴʩʷ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ʧʦʟ. 

2ʙ), ʱʦ ʟʤʽʥʶʻ ʯʘʩʪʦʪʫ ʩʪʨʫʤʫ ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʘ, ʪʠʤ ʩʘʤʠʤ ʟʤʽʥʶʻ 

ʯʘʩʪʦʪʫ ʡʦʛʦ ʦʙʝʨʪʘʥʥʷ. 

3. ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʘʪʯʠʢʦʤ ʨʦʟʨʽʜʞʝʥʥʷ (ʧʦʟ. 3ʘ), ʚʩʪʘʥʦʚʣʝʥʠʤ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʜʣʷ 

ʪʦʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʥʘʯʝʥʴ. ʉʠʛʥʘʣ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʜʘʪʯʠʢʘ 

ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ ʇʃʂ, ʦʧʨʘʮʴʦʚʫʻʪʴʩʷ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʚʠʢʦʥʘʚʯʠʡ 

ʤʝʭʘʥʽʟʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʠʤʦʩʦʩʦʤ (ʧʦʟ. 3ʚ), ʷʢʠʡ ʩʪʚʦʨʶʻ ʪʷʛʫ. 
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ɿʘ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʤʦʪʦʨʫ ʚ ʜʠʤʦʩʦʩʽ ʚʽʜʧʦʚʽʜʘʻ 

ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ʧʦʟ. 3ʙ), ʷʢʠʡ ʟʤʽʥʶʻ ʯʘʩʪʦʪʫ ʩʪʨʫʤʫ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʠʤʦʩʦʩ. 

 

ʊʘʢʦʞ ʚ ʩʠʩʪʝʤʽ ʦʧʘʣʝʥʥʷ ʧʨʠʩʫʪʥʽ ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢ 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʟʚʦʨʦʪʥʦʾ ʚʦʜʠ (ʧʦʟ. 4ʘ), ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ɼʘʪʯʠʢ ʪʠʩʢʫ (ʧʦʟ. 9ʘ), 

ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ. ɺʽʥ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ (ʧʦʟ. 21ʙ, 22ʙ), ʷʢʽ ʢʝʨʫʶʪʴʩʷ 

ʜʠʩʢʨʝʪʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʘʢʪʦʨʘ (ʧʦʟ. 18ʘ, 19ʘ). ɼʣʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ 

ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʘʪʯʠʢ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ (ʧʦʟ. 10ʘ), ʷʢʠʡ 

ʫ ʨʘʟʽ ʩʧʨʘʮʶʚʘʥʥʷ ʙʫʜʝ ʦʟʥʘʯʘʪʠ ʧʨʦ ʚʽʜʤʦʚʫ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʥʘʩʦʩʽʚ ʘʙʦ 

ʧʨʦʙʣʝʤʫ ʽʟ ʥʠʤʠ.  

 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʜʠʤʦʩʦʩʘ ʥʘ ʜʠʤʦʧʨʦʚʦʜʽ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ (ʧʦʟ. 6ʘ), ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʷʢʘ ʻ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʨʦʙʦʪʠ ʜʠʤʦʩʦʩʘ.  

ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ 

ʻ ʧʦʛʦʜʦʟʘʣʝʞʥʦʶ, ʪʦ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʪʦʨʦʥʽ ʩʪʽʥʠ ʧʽʜ ʥʘʢʨʠʪʪʷʤ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʧʦʟ. 

8ʘ), ʷʢʠʡ ʚʧʣʠʚʘʻ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ.  ʊʘʢʦʞ ʫ ʧʨʠʤʽʱʝʥʥʽ ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (ʧʦʟ. 7ʘ) ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

 ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʙʫʥʢʝʨʘ ʟ 

ʧʘʣʠʚʦʤ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʨʫʯʥʦʤʫ ʤʽʩʮʽ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ ʫ 

ʚʝʣʠʢʠʭ ʦʙ'ʻʤʘʭ. ʅʘ ʙʫʥʢʝʨʽ ʟ ʧʘʣʠʚʦʤ ʚʩʪʘʥʦʚʣʝʥʦ ʜʘʪʯʠʢ ʚʝʨʭʥʴʦʛʦ ʪʘ 

ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʧʘʣʠʚʘ (ʧʦʟ. 13ʘ, 14ʘ). ɼʘʪʯʠʢ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʧʦʢʘʟʫʻ 

ʨʽʚʝʥʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ, ʷʢʱʦ ʧʨʦʮʝʩ ʧʨʦʭʦʜʠʪʴ ʧʽʜ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʽʟ ʤʘʰʠʥʠ, ʢʦʣʠ ʚʽʜʩʫʪʥʽʡ ʟʦʨʦʚʠʡ ʢʦʥʪʘʢʪ. ɼʘʪʯʠʢ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ 

ʦʩʥʘʱʝʥʠʡ ʩʠʛʥʘʣʽʟʘʮʽʻʶ, ʷʢʘ ʧʦʚʠʥʥʘ ʧʦʢʘʟʫʚʘʪʠ ʪʘ ʧʦʚʽʜʦʤʣʷʪʠ ʧʨʦ 

ʟʘʢʽʥʯʝʥʥʷ ʧʘʣʠʚʘ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʧʦʧʦʚʥʝʥʥʷ. ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ, ʮʝ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʣʠʚʘ ʯʝʨʝʟ ʰʥʝʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ, ʫ ʷʢʦʤʫ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ (ʧʦʟ. 5ʘ), ʷʢʠʡ ʦʩʥʘʱʝʥʦ 

ʩʠʛʥʘʣʽʟʘʮʽʻʶ, ʷʢʘ ʧʦʚʠʥʥʘ ʧʦʢʘʟʫʚʘʪʠ ʨʽʟʢʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ 

ʦʟʥʘʯʘʻ  ʟʘʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʚ ʰʥʝʢʦʚʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʽ. 

 ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ (ʧʦʟ. 19ʙ), ʷʢʠʡ ʦʙʝʨʪʘʻ ʰʥʝʢ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻ ʟʦʣʫ ʜʦ 

ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ. ɽʣʝʢʪʨʦʤʦʪʦʨ ʚʤʠʢʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ ʪʘ ʢʝʨʫʻʪʴʩʷ 

ʜʠʩʢʨʝʪʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʘʢʪʦʨʘ (ʧʦʟ. 16ʘ). ɹʫʥʢʝʨ ʽʟ ʟʦʣʦʶ ʦʩʥʘʱʝʥʠʡ 
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ʜʘʪʯʠʢʦʤ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ (ʧʦʟ. 15ʘ) ʽʟ ʩʠʛʥʘʣʽʟʘʮʽʻʶ, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʱʦ 

ʙʫʥʢʝʨ ʧʦʪʨʽʙʥʦ ʦʯʠʩʪʠʪʠ.  

ɻʘʨʷʯʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʧʽʜʞʠʚʣʝʥʥʷ ʢʦʥʪʫʨʫ ʦʧʘʣʝʥʥʷ ʙʝʨʝ ʩʚʽʡ 

ʧʦʯʘʪʦʢ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ɼʣʷ ʢʦʥʪʨʦʣʶ 

ʚʠʪʨʘʪʠ ʚʦʜʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʠʪʨʘʪʦʤʽʨ ʚʦʜʠ (ʧʦʟ. 12ʘ), ʷʢʠʡ ʚʠʤʽʨʶʻ 

ʟʘʪʨʘʯʝʥʫ ʚʦʜʫ ʥʘ ʧʽʜʞʠʚʣʝʥʥʷ ʢʦʥʪʫʨʫ ʦʧʘʣʝʥʥʷ, ʭʦʣʦʜʥʝ ʪʘ ʛʘʨʷʯʝ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ. ɻʘʨʷʯʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘʢʦʞ ʚʝʜʝ ʩʚʽʡ 

ʢʦʥʪʨʦʣʴ ʚʠʪʨʘʪʠ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʪʨʘʪʦʤʽʨʘ ʚʦʜʠ (ʧʦʟ. 11ʘ). 

ʂʦʥʪʫʨ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʘʻ ʩʚʽʡ ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʢʦʥʪʫʨ ʽʟ 

ʮʠʨʢʫʣʷʮʽʡʥʠʤ ʥʘʩʦʩʦʤ (ʧʦʟ. 20ʙ), ʷʢʠʡ ʢʝʨʫʻʪʴʩʷ ʜʠʩʢʨʝʪʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʥʪʘʢʪʦʨʘ (ʧʦʟ. 17ʘ), ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʨʷʯʦʾ ʚʦʜʠ ʚʽʜʨʘʟʫ ʥʘ ʧʦʜʘʯʽ. ɿʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʤʬʦʨʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʜʣʷ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʨʠʭʦʜʦʚʠʡ ʪʝʨʤʦʟʤʽʰʫʚʘʣʴʥʠʡ ʢʣʘʧʘʥ, ʷʢʠʡ ʢʝʨʫʻʪʴʩʷ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ (ʧʦʟ. 30ʘ). 

 

 
ʈʠʩʫʥʦʢ 3.1 - ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ 

ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ  
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3.2 Схема структурна ПТК  

 

ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟʦʙʨʘʞʫʻ ʫ ʩʦʙʽ 

ʜʚʦʨʽʚʥʝʚʫ ʩʪʨʫʢʪʫʨʫ.  ʅʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚʠʤʽʨʶʚʘʣʴʥʘ 

ʘʧʘʨʘʪʫʨʘ ʪʘ ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ. 

ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ 

ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʟʦʙʨʘʞʝʥʠʡ ʥʘ 

ʨʠʩʫʥʢʫ 3.2. 

 ɼʦ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʘ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʥʘ ʜʘʥʽʡ ʩʭʝʤʽ 

ʚʽʜʥʦʩʷʪʴʩʷ: 

- SB1 - ʢʥʦʧʢʘ  ʟʘʧʫʩʢʫ ʩʠʩʪʝʤʠ; 

- SB2 - ʢʥʦʧʢʘ ʟʫʧʠʥʫ ʩʠʩʪʝʤʠ; 

- HL1-HL5 - ʣʘʤʧʦʯʢʠ ʩʠʛʥʘʣʽʟʘʮʽʾ ʘʙʦ ʩʧʦʚʽʱʝʥʥʷ; 

- B1-B15 - ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ; 

- FK1-FK3 - ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʩʪʨʫʤʫ; 

- KM1-KM4 - ʢʦʥʪʘʢʪʦʨʠ; 

- M1-M8 - ʤʦʪʦʨʠ, ʚʝʥʪʠʣʷʪʦʨʠ, ʥʘʩʦʩʠ ʪʘ ʝʣʝʢʪʨʦʧʨʠʚʽʜ. 

 

 ɺʩʷ ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʪʘ ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ ʧʽʜʢʣʶʯʘʶʪʴʩʷ 

ʜʦ ʇʃʂ ʘʙʦ ʜʦ ʤʦʜʫʣʷ ʨʦʟʰʠʨʝʥʥʷ, ʷʢʠʡ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʇʃʂ ʯʝʨʝʟ ʰʠʥʫ 

CAN.  

 ɼʨʫʛʠʡ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ SCADA - ʩʠʩʪʝʤʫ Indusoft Web 

Studio, ʷʢʘ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʇʃʂ ʯʝʨʝʟ Ethernet. 

 
ʈʠʩʫʥʦʢ 3.2 - ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʇʊʂ  
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3.3 Схема принципова електрична АСР  

 

ɽʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ - ʮʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʤʚʦʣʠ ʪʘ ʣʽʥʽʾ ʜʣʷ ʧʦʢʘʟʫ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ.  

ɽʣʝʢʪʨʠʯʥʘ ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʚʢʣʶʯʘʶʯʠ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʨʝʟʠʩʪʦʨʠ, 

ʢʦʥʜʝʥʩʘʪʦʨʠ, ʽʥʜʫʢʪʠʚʥʦʩʪʽ, ʧʝʨʝʤʠʢʘʯʽ, ʪʨʘʥʟʠʩʪʦʨʠ, ʦʧʝʨʘʮʽʡʥʽ 

ʧʽʜʩʠʣʶʚʘʯʽ, ʤʽʢʨʦʩʭʝʤʠ ʪʦʱʦ. ʉʠʤʚʦʣʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʩʭʝʤʽ, ʤʘʶʪʴ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʽʥʞʝʥʝʨʘʤ ʪʘ ʪʝʭʥʽʢʘʤ ʟʨʦʟʫʤʽʪʠ ʽ 

ʨʦʟʨʦʙʠʪʠ ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ - ʧʝʨʝʜʘʪʠ ʚʘʞʣʠʚʽ 

ʜʝʪʘʣʽ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʱʦʙ ʩʧʨʦʩʪʠʪʠ ʨʦʟʫʤʽʥʥʷ ʪʘ ʘʥʘʣʽʟ 

ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ ʪʘ ʩʠʩʪʝʤ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ ʽʥʞʝʥʝʨʘʤ ʧʣʘʥʫʚʘʪʠ, 

ʧʨʦʝʢʪʫʚʘʪʠ, ʙʫʜʫʚʘʪʠ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʝʣʝʢʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ 

ʚʽʟʫʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʡ.  

 

ʉʭʝʤʘ ʥʘ ʨʠʩʫʥʢʫ 3.3 ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʰʠʥʠ ʞʠʚʣʝʥʥʷ, ʷʢʘ ʤʘʻ ʪʨʠ ʬʘʟʠ 

(L1-L3), ʥʝʡʪʨʘʣʴ (N) ʪʘ ʟʘʭʠʩʥʝ ʟʘʟʝʤʣʝʥʥʷ (PE). ɺʽʜ ʜʘʥʦʾ ʰʠʥʠ ʞʠʚʠʪʴʩʷ 

ʚʩʷ ʩʠʩʪʝʤʘ, ʪʦʤʫ ʥʘ ʧʦʯʘʪʢʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʩʠʣʦʚʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ 

(QF1).  

ɿʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘʧʨʫʛʠ ʫ 24ɺ ʚʽʜʧʦʚʽʜʘʻ ʙʣʦʢ ʞʠʚʣʝʥʥʷ (GB1), ʷʢʠʡ 

ʧʽʜʢʣʶʯʝʥʠʡ ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ  (QF5). ʅʘ ʚʠʭʦʜʽ ʙʣʦʢ ʞʠʚʣʝʥʥʷ 

ʤʘʻ ʜʚʽ ʢʣʝʤʠ ʧʽʜʢʣʶʯʝʥʥʷ 0ɺ ʪʘ 24ɺ. 

ʅʘ ʩʭʝʤʽ ʟʦʙʨʘʞʝʥʽ ʤʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ (ɸ2) ʪʘ ʇʃʂ (ɸ1), ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʻʶ ʩʠʩʪʝʤʦʶ. ɾʠʚʣʷʪʴʩʷ ʝʣʝʤʝʥʪʠ ʚʽʜ 24ɺ 

ʚʽʜ ʙʣʦʢʘ ʞʠʚʣʝʥʥʷ. ʇʃʂ ʤʘʻ 42 ʜʠʩʢʨʝʪʥʠʭ ʪʘ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʠ/ʚʠʭʦʜʠ, ʘ 

ʤʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ ʜʦʜʘʻ 28 ʜʠʩʢʨʝʪʥʠʭ ʪʘ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ/ʚʠʭʦʜʽʚ.  

 

 ɼʦ ʜʠʩʢʨʝʪʥʠʭ ʚʠʭʦʜʽʚ ʇʃʂ ʧʽʜʢʣʶʯʝʥʦ ʯʦʪʠʨʠ ʢʦʥʪʘʢʪʦʨʠ (ʂʄ1-

ʂʄ4), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʢʝʨʫʚʘʥʥʷ ʮʠʨʢʫʣʷʮʽʡʥʠʤʠ ʥʘʩʦʩʘʤʠ (M5-M7) ʪʘ 

ʝʣʝʢʪʨʦʤʦʪʦʨʫ ʦʯʠʱʝʥʥʷ ʟʦʣʠ (ʄ4), ʷʢʽ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʰʠʥʠ ʞʠʚʣʝʥʥʷ, 

ʯʝʨʝʟ ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ (QF6-QF9). ʊʘʢʦʞ ʜʦ ʚʠʭʦʜʽʚ ʧʽʜ'ʻʜʥʘʥʽ 

ʩʠʛʥʘʣʽʟʘʮʽʡʥʽ ʣʘʤʧʦʯʢʠ (HL1-HL5), ʷʢʽ ʞʠʚʣʷʪʴʩʷ ʚʽʜ ʙʣʦʢʘ ʞʠʚʣʝʥʥʷ. 

ɼʠʩʢʨʝʪʥʽ ʚʭʦʜʠ ʇʃʂ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ (B10), ʢʥʦʧʢʫ 

ʟʘʧʫʩʢʫ (SB1), ʢʥʦʧʢʫ ʟʫʧʠʥʢʠ ʩʠʩʪʝʤʠ (SB2) ʪʘ ʜʘʪʯʠʢʠ  ʨʽʚʥʷ ʫ ʙʫʥʢʝʨʽ 

ʧʘʣʠʚʘ ʪʘ ʟʦʣʠ (B13-B15), ʷʢʽ ʤʘʶʪʴ ʪʨʠʧʨʦʚʽʜʥʫ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ.  
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 ɼʦ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʇʃʂ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ (ɺ1-

ɺ4) ʟʘ ʜʚʦʧʨʦʚʽʜʥʦʶ ʩʭʝʤʦʶ, ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʪʘ 

ʥʘ ʚʫʣʠʮʽ (ɺ5-ɺ6), ʷʢʽ ʤʘʶʪʴ ʜʚʦʧʨʦʚʽʜʥʫ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ, ʱʦ 

ʞʠʚʣʷʪʴʩʷ ʚʽʜ 24ɺ ʙʣʦʢʘ ʞʠʚʣʝʥʥʷ, ʜʘʪʯʠʢʠ ʪʠʩʢʫ (ɺ7-ɺ9), ʷʢʽ ʤʘʶʪʴ 

ʜʚʦʧʨʦʚʽʜʥʫ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ ʞʠʚʣʷʪʴʩʷ ʚʽʜ 24ɺ ʙʣʦʢʘ ʞʠʚʣʝʥʥʷ ʪʘ 

ʇʃʂ. 

 

 ɼʦ ʘʥʘʣʦʛʦʚʠʭ ʚʭʦʜʽʚ ʤʦʜʫʣʷ ʨʦʟʰʠʨʝʥʥʷ ʧʽʜʢʣʶʯʝʥʽ ʜʘʪʯʠʢʠ 

ʚʠʪʨʘʪʠ ʚʦʜʠ (ɺ11-ɺ12), ʷʢʽ ʤʘʶʪʴ ʜʚʦʧʨʦʚʽʜʥʫ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ 

ʝʣʝʢʪʨʦʧʨʠʚʽʜ (ʄ8), ʱʦ ʦʙʝʨʪʘʻ ʪʨʠʭʦʜʦʚʠʡ ʟʤʽʰʫʚʘʣʴʥʠʡ ʢʣʘʧʘʥ ʜʣʷ 

ʧʽʜʤʽʰʫʚʘʥʥʷ ʭʦʣʦʜʥʦʾ ʚʦʜʠ. ɽʣʝʢʪʨʦʧʨʠʚʽʜ ʤʘʻ ʯʦʪʠʨʠ ʞʠʣʠ ʧʽʜʢʣʶʯʝʥʥʷ, 

ʜʚʽ ʞʠʣʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʞʠʚʣʝʥʥʷ ʪʘ ʜʚʽ ʟʘ ʢʝʨʫʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ. 

 

 ʉɸʈ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʷʜ 

ʝʣʝʤʝʥʪʽʚ. ʇʦʯʠʥʘʻʪʴʩʷ ʣʘʥʮʶʞʦʢ ʚʽʜ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ 

ʟ ʢʦʪʣʘ (ɺ1), ʩʠʛʥʘʣ ʚʽʜ ʷʢʦʛʦ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʇʃʂ, ʜʝ ʦʧʨʘʮʴʦʚʫʻʪʴʩʷ ʪʘ 

ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʭʦʜʠ ʤʦʜʫʣʷ ʨʦʟʰʠʨʝʥʥʷ ʥʘ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ 

(FK1), ʷʢʠʡ ʞʠʚʠʪʴʩʷ ʚʽʜ ʰʠʥʠ ʞʠʚʣʝʥʥʷ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʠʣʦʚʠʡ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ (QF2). ɾʠʚʣʝʥʥʷ ʚʽʜ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨ (ʄ1), ʷʢʠʡ ʢʝʨʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʯʘʩʪʦʪʠ 

ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʥʴʦʛʦ.   

 

ʉɸʈ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʨʷʜ ʝʣʝʤʝʥʪʽʚ. ʇʦʯʠʥʘʻʪʴʩʷ ʣʘʥʮʶʞʦʢ ʚʽʜ ʜʘʪʯʠʢʘ ʪʠʩʢʫ (ɺ7), ʩʠʛʥʘʣ 

ʚʽʜ ʷʢʦʛʦ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʇʃʂ, ʜʝ ʦʧʨʘʮʴʦʚʫʻʪʴʩʷ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ, ʯʝʨʝʟ 

ʚʠʭʦʜʠ ʤʦʜʫʣʷ ʨʦʟʰʠʨʝʥʥʷ ʥʘ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (FK2), ʷʢʠʡ 

ʞʠʚʠʪʴʩʷ ʚʽʜ ʰʠʥʠ ʞʠʚʣʝʥʥʷ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʠʣʦʚʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʤʠʢʘʯ (QF3). ɾʠʚʣʝʥʥʷ ʚʽʜ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ 

ʜʫʪʪʻʚʠʡ ʚʝʥʪʠʣʷʪʦʨ (ʄ2), ʷʢʠʡ ʢʝʨʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ, 

ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʥʴʦʛʦ.   

 

ʉɸʈ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʷʜ ʝʣʝʤʝʥʪʽʚ. 

ʇʦʯʠʥʘʻʪʴʩʷ ʣʘʥʮʶʞʦʢ ʚʽʜ ʜʘʪʯʠʢʘ ʪʠʩʢʫ (ɺ8), ʩʠʛʥʘʣ ʚʽʜ ʷʢʦʛʦ 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʇʃʂ, ʜʝ ʦʧʨʘʮʴʦʚʫʻʪʴʩʷ ʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʭʦʜʠ ʤʦʜʫʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʥʘ ʯʘʩʪʦʪʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (FK3), ʷʢʠʡ ʞʠʚʠʪʴʩʷ ʚʽʜ ʰʠʥʠ 

ʞʠʚʣʝʥʥʷ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʩʠʣʦʚʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ (QF4). 

ɾʠʚʣʝʥʥʷ ʚʽʜ ʯʘʩʪʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʜʠʤʦʩʦʩ (ʄ3), 

ʷʢʠʡ ʢʝʨʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʯʘʩʪʦʪʠ ʩʪʨʫʤʫ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʥʘ ʥʴʦʛʦ.   
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ʈʠʩʫʥʦʢ 3.3 - ʉʭʝʤʘ ʧʨʠʥʮʠʧʦʚʘ ʝʣʝʢʪʨʠʯʥʘ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ɸʉʋ 

ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

 

 

3.4 Креслення загального виду щита  

 

ʂʨʝʩʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ʱʠʪʘ ʥʘ ʨʠʩʫʥʢʫ 3.4 ʤʘʻ ʫ ʩʦʙʽ ʜʚʽ ʯʘʩʪʠʥʠ 

ʢʨʝʩʣʝʥʥʷ, ʬʘʩʘʜ ʪʘ ʤʦʥʪʘʞʥʠʡ ʙʽʢ. ʂʨʝʩʣʝʥʥʷ ʚʠʢʦʥʘʥʝ ʫ ʤʘʩʰʪʘʙʽ (1:10).  

ʌʘʩʘʜ ʧʦʢʘʟʫʻ ʟʘʢʨʠʪʠʡ ʱʠʪ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʷʢʠʡ ʤʘʻ ʨʦʟʤʽʨʠ: ʚʠʩʦʪʘ 

- 1000 ʤʤ, ʰʠʨʠʥʘ - 600 ʤʤ ʪʘ ʛʣʠʙʠʥʘ - 300 ʤʤ. ʎʠʭ ʨʦʟʤʽʨʽʚ ʱʠʪʘ ʮʽʣʢʦʤ 

ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʨʦʟʤʽʩʪʠʪʠ ʚ ʥʴʦʤʫ ʚʩʽ ʝʣʝʤʝʥʪʠ ʟʘʜʽʷʥʽ ʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʅʘ 

ʬʘʩʘʜʥʽʡ ʩʪʦʨʦʥʽ ʱʠʪʘ ʨʦʟʤʽʱʝʥʽ ʣʘʤʧʦʯʢʠ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʢʦʞʥʘ ʟ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʩʚʦʶ ʧʨʦʙʣʝʤʫ: 

- HL1 - ʩʠʛʥʘʣʽʟʘʮʽʷ ʧʨʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ 

ʢʦʪʣʘ; 

- HL2 - ʩʠʛʥʘʣʽʟʘʮʽʷ ʧʨʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʘʣʠʚʘ ʚ 

ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ (ʩʧʘʣʘʭʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ); 

- HL3 - ʩʠʛʥʘʣʽʟʘʮʽʷ ʧʨʦ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʚʦʜʠ ʥʘ ʮʠʨʢʫʣʷʮʽʡʥʠʭ 

ʥʘʩʦʩʘʭ (ʤʦʞʣʠʚʘ ʧʦʣʦʤʢʘ ʘʙʦ ʚʽʜʤʦʚʘ ʥʘʩʦʩʥʦʾ ʛʨʫʧʠ); 



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

81 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

- HL4 - ʩʠʛʥʘʣʽʟʘʮʽʾ ʚʽʜ ʜʘʪʯʠʢʘ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʚ ʙʫʥʢʝʨʽ ʟ ʧʘʣʠʚʦʤ; 

- HL5 - ʩʠʛʥʘʣʽʟʘʮʽʾ ʚʽʜ ʜʘʪʯʠʢʘ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʫ ʙʫʥʢʝʨʽ ʜʣʷ ʟʦʣʠ. 

 

 ʊʘʢʦʞ ʥʘ ʬʘʩʘʜʽ ʱʠʪʘ ʨʦʟʤʽʱʝʥʘ ʢʥʦʧʢʘ SB1, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʘʧʫʩʢ. 

ʊʘ ʢʥʦʧʢʘ SB2, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʫʧʠʥʢʫ ʩʠʩʪʝʤʠ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ 

ʘʚʘʨʽʡʥʠʭ ʟʫʧʠʥʦʢ ʜʣʷ ʧʝʨʩʦʥʘʣʫ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʠʥʠ ʱʠʪʘ. 

 

ʄʦʥʪʘʞʥʠʡ ʙʽʢ ʱʠʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʬʘʢʪʠʯʥʦ ʧʦʢʘʟʫʻ ʱʠʪ ʽʟ 

ʚ̔ ʜʢʨʠʪʠʤʠ ʜʚʝʨʮʷʪʘʤʠ ʥʘ ʷʢʦʤʫ ʚʠʜʥʦ ʨʦʟʤʽʱʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʱʠʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

 ʅʘ ʤʦʥʪʘʞʥʽʡ ʩʪʽʥʮʽ ʱʠʪʘ ʚʩʪʘʥʦʚʣʝʥʘ ʤʝʪʘʣʝʚʘ ʧʣʘʩʪʠʥʘ ʨʦʟʤʽʨʘʤʠ 

950ʭ560 ʜʦ ʷʢʦʾ ʙʫʜʫʪʴ ʧʨʠʢʨʽʧʣʶʚʘʪʠʩʷ ʚʩʽ ʝʣʝʤʝʥʪʠ. ʅʘ ʱʠʪʽ ʨʦʟʤʽʱʝʥʦ 

ʯʦʪʠʨʠ DIN ʨʝʡʢʠ (P1-P4) ʟ ʝʣʝʤʝʥʪʘʤʠ ʥʘ ʥʠʭ. ʇʦ ʢʨʘʷʭ ʪʘ ʤʽʞ ʨʝʡʢʘʤʠ 

ʨʦʟʤʽʱʝʥʽ ʢʘʙʝʣʴʢʘʥʘʣʴʥʠʡ ʢʦʨʦʙ ʨʦʟʤʽʨʘʤʠ 40ʭ60, ʚʽʥ ʧʦʪʨʽʙʝʥ ʜʣʷ 

ʟʨʫʯʥʦʛʦ ʪʘ ʘʢʫʨʘʪʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʚʦʜʽʚ ʥʘ ʱʠʪʽ.  

 ʅʘ ʧʝʨʰʽʡ ʨʝʡʮʽ ʨʦʟʤʽʱʝʥʽ: ʙʣʦʢ ʞʠʚʣʝʥʥʷ (GB1), ʇʃʂ (A1), ʤʦʜʫʣʴ 

ʨʦʟʰʠʨʝʥʥʷ (A2) ʪʘ ʢʦʥʪʘʢʪʦʨʠ (KM1-KM4) ʜʣʷ ʜʠʩʢʨʝʪʥʦʛʦ ʢʝʨʫʚʘʥʥʷ 

ʮʠʨʢʫʣʷʮʽʡʥʠʤʠ ʥʘʩʦʩʘʤʠ ʪʘ ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ ʜʣʷ ʩʠʩʪʝʤʠ ʦʯʠʱʝʥʥʷ 

ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ. 

 ʅʘ ʜʨʫʛʽʡ ʨʝʡʮʽ ʨʦʟʤʽʱʝʥʥʽ ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ (QF1-QF9) ʜʣʷ 

ʚʠʤʠʢʘʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

 ʅʘ ʪʨʝʪʽʡ ʨʝʡʮʽ ʨʦʟʤʽʱʝʥʽ ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ (FK1-FK3). ʂʦʞʝʥ 

ʧʝʨʝʪʚʦʨʶʚʘʯ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʤʦʞʝ ʥʘʛʨʽʚʘʪʠʩʷ, ʪʦʤʫ ʤʽʞ ʥʠʤʠ ʟʨʦʙʣʝʥʠʡ 

ʧʨʦʩʪʽʨ. 

 ʏʝʪʚʝʨʪʘ ʨʝʡʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʠʣʦʚʠʭ (XT1) ʪʘ ʧʨʦʭʽʜʥʠʭ (ʍʊ2) 

ʢʣʝʤ. ʆʩʢʽʣʴʢʠ ʚʩʽ ʟʦʚʥʽʰʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ ʱʠʪʘ ʧʽʜʚʝʜʝʥʽ 

ʟʥʠʟʫ ʪʘ ʧʦʚʠʥʥʽ ʧʽʜʢʣʶʯʘʪʠʩʷ ʯʝʨʝʟ ʢʣʝʤʠ, ʮʝ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʜʣʷ 

ʟʨʫʯʥʦʛʦ ʪʘ ʘʢʫʨʘʪʥʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ. 

 

 ɺʩʽ ʝʣʝʤʝʥʪʠ ʥʘ ʨʝʡʢʘʭ ʥʝ ʻ ʟʘʬʽʢʩʦʚʘʥʠʤʠ, ʪʦʤʫ ʤʦʞʫʪʴ ʢʦʚʟʘʪʠ 

ʚʟʜʦʚʞ ʨʝʡʢʠ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʮʴʦʛʦ ʚʩʽ ʝʣʝʤʝʥʪʠ ʟ ʙʦʢʽʚ ʬʽʢʩʫʶʪʴʩʷ 

ʬʽʢʩʘʪʦʨʘʤʠ. 

 



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

82 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

 
ʈʠʩʫʥʦʢ 3.4 - ʂʨʝʩʣʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʚʠʜʫ ʱʠʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ ɸʉʋ 

ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

 

 

3.5 Схема монтажна щита (таблиця з’єднань)  

 

 ʉʭʝʤʘ ʤʦʥʪʘʞʥʦʛʦ ʱʠʪʘ ʻ ʧʣʘʥʦʤ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘ 

ʟ'ʻʜʥʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʤʦʥʪʘʞʥʦʤʫ ʱʠʪʽ. ʎʷ ʩʭʝʤʘ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʚʠʤʠʢʘʯʽʚ, ʢʦʥʪʘʢʪʦʨʽʚ, ʨʝʣʝ, ʙʣʦʢʽʚ ʞʠʚʣʝʥʥʷ, ʢʘʙʝʣʽʚ, ʜʘʪʯʠʢʽʚ ʪʘ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʩʭʝʤʠ ʤʦʥʪʘʞʥʦʛʦ ʱʠʪʘ - ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʪʘ 

ʙʝʟʧʝʯʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʝʣʝʢʪʨʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʨʝʤʦʥʪʫ. 

ʉʭʝʤʘ ʤʦʥʪʘʞʥʦʛʦ ʱʠʪʘ ʜʦʟʚʦʣʷʻ ʝʣʝʢʪʨʠʢʘʤ ʪʘ ʪʝʭʥʽʢʘʤ ʣʝʛʢʦ 

ʟʨʦʟʫʤʽʪʠ, ʷʢ ʟʙʽʨʢʘ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʘ ʪʘ 

ʷʢʽ ʟ'ʻʜʥʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ɺʦʥʘ ʪʘʢʦʞ ʥʘʜʘʻ ʦʧʝʨʘʪʦʨʘʤ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, 

ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʷʢʽ ʧʨʦʮʝʜʫʨʠ ʚʠʢʦʥʫʚʘʪʠ ʫ ʚʠʧʘʜʢʫ 

ʧʨʦʙʣʝʤ. 
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ɿʘʛʘʣʦʤ, ʩʭʝʤʘ ʤʦʥʪʘʞʥʦʛʦ ʱʠʪʘ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʝʣʝʢʪʨʠʢʽʚ ʪʘ ʪʝʭʥʽʢʽʚ ʟ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʩʪʝʤ. 

ɿʦʚʥʽʰʥʽ ʝʣʝʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʚʠʤʽʨʶʚʘʣʴʥʘ ʘʧʘʨʘʪʫʨʘ ʪʘ ʚʠʢʦʥʘʚʯʽ 

ʤʝʭʘʥʽʟʤʠ, ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʯʝʨʝʟ ʢʣʝʤʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʩʭʝʤʠ.  

ʈʠʩʫʥʦʢ 3.5 - ʉʭʝʤʘ ʤʦʥʪʘʞʥʘ ʱʠʪʘ ɸʉʋ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ 

ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

 

 

3.6 Схема зовнішніх з’єднань  

 

 ʉʭʝʤʘ ʟʦʚʥʽʰʥʽʭ ʟôʻʜʥʘʥʴ ʜʝʤʦʥʩʪʨʫʻ, ʷʢ ʩʘʤʝ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ 

ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʱʠʪʦʤ ʢʝʨʫʚʘʥʥʷ ʪʘ ʷʢʠʤʠ ʧʨʦʚʦʜʘʤʠ ʚʠʢʦʥʫʻʪʴʩʷ ʮʝ 

ʟ'ʻʜʥʘʥʥʷ. 

ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʥʘ ʩʭʝʤʽ ʚʢʘʟʫʻ, ʫ ʷʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʥ ʬʫʥʢʮʽʦʥʫʻ, 

ʜʝ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʪʘ ʷʢʽ ʧʘʨʘʤʝʪʨʠ ʚʠʤʽʨʶʻ ʘʙʦ ʢʝʨʫʻ. 

ʅʘ ʨʠʩʫʥʢʫ 3.6 ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʦ, ʷʢʽ ʩʘʤʝ ʢʘʙʝʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʤʝʥʪʘ ʽ ʷʢʘ ʢʽʣʴʢʽʩʪʴ ʞʠʣ ʘʙʦ 

ʪʦʚʱʠʥʘ ʢʘʙʝʣʶ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ. 
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ʈʠʩʫʥʦʢ 3.6 - ʉʭʝʤʘ ʟʦʚʥʽʰʥʽʭ ʟ'ʻʜʥʘʥʴ ʜʘʪʯʠʢʽʚ ʪʘ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ɸʉʋ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʢʦʪʣʦʤ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

 

3.7 Специфікація обладнання 

 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ - ʮʝ ʜʦʢʫʤʝʥʪ, ʷʢʠʡ ʦʧʠʩʫʻ ʜʝʪʘʣʽ 

ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʉʧʝʮʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ 

ʟʘʟʚʠʯʘʡ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʟʤʽʨʠ, ʤʘʩʫ, ʤʘʪʝʨʽʘʣʠ, ʧʦʪʫʞʥʽʩʪʴ, 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʪʦʯʥʽʩʪʴ ʪʘ ʽʥʰʽ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʧʨʦʝʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʽ ʦʙʣʘʜʥʘʥʥʷ. ɺʦʥʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʚʠʤʦʛʘʤ 

ʢʣʽʻʥʪʘ ʪʘ ʩʪʘʥʜʘʨʪʘʤ ʷʢʦʩʪʽ. 

ʅʘʧʨʠʢʣʘʜ, ʩʧʝʮʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠ ʚʠʤʦʛʠ ʜʦ 

ʪʠʩʢʽʚ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ. ʊʘʢʦʞ ʚʦʥʘ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ 

ʜʝʪʘʣʽ ʱʦʜʦ ʝʣʝʢʪʨʠʯʥʦʾ ʙʝʟʧʝʢʠ, ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʩʠʩʪʝʤʠ. 

 ʉʧʝʮʠʬʽʢʘʮʽʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʦʟʜʽʣʠ: 
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1. ʇʨʠʣʘʜʠ 

- B1-B4 - ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʚʦʨʦʪʥʦʾ ʚʦʜʠ, ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʽ 

ʜʠʤʦʚʠʭ ʛʘʟʽʚ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʚ ʦʙʨʘʥʠʡ 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʄɺʊ 5252 ʚʽʜ ʢʦʤʧʘʥʽʾ Danfoss. ɺʽʥ ʤʘʻ ʜʽʘʧʘʟʦʥ 

ʚʠʤʽʨʶʚʘʥʥʷ (-50é200)  . ɼʘʥʠʡ ʜʘʪʯʠʢ ʻ ʥʝʜʦʨʦʛʠʤ ʚʽʜʥʦʩʥʦ 

ʘʥʘʣʦʛʽʚ ʪʘ ʜʦʩʪʫʧʥʠʤ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ. ʊʘʢʦʞ ʤʘʻ ʭʦʨʦʰʫ 

ʜʦʢʫʤʝʥʪʘʮʽʶ. ʂʣʘʩ ʪʦʯʥʦʩʪʽ ʜʘʥʦʛʦ ʜʘʪʯʠʢʘ ʩʢʣʘʜʘʻ 0.3, ʱʦ ʮʽʣʢʦʤ 

ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʥʘʰʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

- B5 - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʢʽʤʥʘʪʽ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʙʫʚ ʦʙʨʘʥʠʡ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ST-2 ʚʽʜ ʢʦʤʧʘʥʽʾ RAUT 

automatic. ɼʘʥʘ ʤʦʜʝʣʴ ʤʘʻ ʧʣʘʩʪʠʢʦʚʠʡ ʢʦʨʧʫʩ ʪʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʠʤʽʱʝʥʥʽ. ɼʘʪʯʠʢ ʤʘʻ ʜʽʘʧʘʟʦʥ 

ʚʠʤʽʨʶʚʘʥʥʷ (0é40) . 

- B6 - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʙʫʣʘ ʦʙʨʘʥʘ ʤʦʜʝʣʴ ST-1 ʚʽʜ ʢʦʤʧʘʥʽʾ 

RAUT automatic. ɼʘʥʘ ʤʦʜʝʣʴ ʤʘʻ ʤʝʪʘʣʝʚʠʡ ʢʦʨʧʫʩ, ʷʢʠʡ ʟʘʭʠʱʘʻ 

ʚʽʜ ʧʨʷʤʦʛʦ ʩʦʥʷʯʥʦʛʦ ʧʨʦʤʽʥʥʷ ʪʘ ʤʘʻ ʟʘʭʠʩʪ ʚʽʜ ʧʠʣʫ. ɼʘʪʯʠʢ ʤʘʻ 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ (-30é50) . 

- B7-B9 -  ʜʘʪʯʠʢ ʪʠʩʢʫ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʛʥʽʪʘʻʪʴʩʷ ʜʫʪʪʻʚʠʤ 

ʚʝʥʪʠʣʷʪʦʨʦʤ, ʜʘʪʯʠʢ ʪʠʩʢʫ ʚʦʜʠ ʚ ʩʠʩʪʝʤʽ ʦʧʘʣʝʥʥʷ ʪʘ ʜʘʪʯʠʢ  

ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʙʫʚ ʦʙʨʘʥʠʡ ʜʘʪʯʠʢ ʪʠʩʢʫ  MBS 1700 ʚʽʜ ʢʦʤʧʘʥʽʾ Danfoss.ɺʽʥ ʤʘʻ 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ (0-10) ʙʘʨ. ɼʘʥʠʡ ʪʠʧ ʜʘʪʯʠʢʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʻ ʜʦʩʪʫʧʥʠʤ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ, ʤʘʻ ʟʨʫʯʥʫ 

ʪʘ ʟʨʦʟʫʤʽʣʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦʢʫʤʝʥʪʘʮʽʶ. ʂʣʘʩ ʪʦʯʥʦʩʪʽ ʜʘʥʦʛʦ 

ʜʘʪʯʠʢʘ ʩʢʣʘʜʘʻ 0.05, ʯʦʛʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ  ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ 

ʚʠʤʽʨʶʚʘʥʥʷ.  

- B10 - ʨʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ, ʜʣʷ ʬʽʢʩʘʮʽʾ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʜʦ ʪʘ ʧʽʩʣʷ 

ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʙʫʣʦ ʦʙʨʘʥʦ ʨʝʣʝ 

ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʂʈ 44 ʚʽʜ ʢʦʤʧʘʥʽʾ Danfoss. ɼʘʥʘ ʤʦʜʝʣʴ ʧʽʜʭʦʜʠʪʴ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ, ʤʘʻ ʟʨʫʯʥʫ ʪʘ ʜʦʩʪʫʧʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ.  

- B11-B12 - ʚʠʪʨʘʪʦʤʽʨ ʚʦʜʠ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʙʫʣʘ 

ʦʙʨʘʥʘ ʤʦʜʝʣʴ QVE3000.010 ʚʽʜ ʢʦʤʧʘʥʽʾ Siemens. ɼʘʥʠʡ ʜʘʪʯʠʢ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʠʤʽʨʫ ʚʠʪʨʘʪʠ ʷʢ ʛʘʨʷʯʦʾ, ʪʘʢ ʽ ʭʦʣʦʜʥʦʾ ʚʦʜʠ. 

- B13-B15 - ʜʘʪʯʠʢʠ ʨʽʚʥʷ. ɼʣʷ ʚʠʤʽʨʫ ʨʽʚʥʷ ʧʘʣʠʚʘ ʪʘ ʟʦʣʠ, ʙʫʣʘ 

ʦʙʨʘʥʘ ʤʦʜʝʣʴ DLS-27N-20 ʚʽʜ ʢʦʤʧʘʥʽʾ Dinel. ɼʘʪʯʠʢ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʩʠʧʫʯʠʭ ʩʫʭʠʭ ʘʙʦ ʟʣʝʛʢʘ ʣʠʧʢʠʭ ʨʝʯʦʚʠʥ. 
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- HL1-HL5 - ʯʝʨʚʦʥʽ ʩʚʽʪʣʦʚʽ ʽʥʜʠʢʘʪʦʨʠ ʩʠʛʥʘʣʽʟʘʮʽʾ ʚʽʜ ʢʦʤʧʘʥʽʾ 

Schneider Electric ʟ ʜʽʘʤʝʪʨʦʤ 22 ʤʤ ʪʘ ʞʠʚʣʝʥʥʷʤ ʚʽʜ 24ɺ [14]. 

- SB1 - ʢʥʦʧʢʘ ʜʣʷ ʩʪʘʨʪʫ ʩʠʩʪʝʤʠ ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric ʽʟ 

ʞʠʚʣʝʥʥʷʤ ʚʽʜ 24ɺ [15]. 

- SB2 - ʢʥʦʧʢʘ ʜʣʷ ʟʫʧʠʥʢʠ ʩʠʩʪʝʤʠ ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric ʽʟ 

ʞʠʚʣʝʥʥʷʤ ʚʽʜ 24ɺ. 

2. ʂʦʤʧʣʝʢʩʠ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

- GB1 - ʜʣʷ ʟʘʞʠʚʣʝʥʥʷ ʚʩʽʻʾ ʘʧʘʨʘʪʫʨʠ ʙʫʚ ʦʙʨʘʥʠʡ ʙʣʦʢ ʞʠʚʣʝʥʥʷ ʚʽʜ 

ʢʦʤʧʘʥʽʾ Schneider Electric ʥʘ 24ɺ, ʤʦʜʝʣʴ ABLM1A24025. 

- A1 - ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʝʨ ʙʫʚ ʦʙʨʘʥʠʡ ʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ 42, ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʽʚ. ʄʦʜʝʣʴ 

ʇʃʂ ʙʫʣʘ ʦʙʨʘʥʘ Modicon TM172 PDG42RI, ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider 

Electric. 

- A2 - ʤʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʩʪʘʯʽ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ ʥʘ 

ʇʃʂ ʙʫʣʘ ʦʙʨʘʥʘ ʤʦʜʝʣʴ Modicon TM172E28R, ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider 

Electric, ʷʢʠʡ ʜʦʜʘʻ 28 ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ.  

- KM1-KM4 - ʢʦʥʪʘʢʪʦʨʠ, ʧʫʩʢʘʯʽ ʜʣʷ ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʪʘ 

ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʱʦ ʦʯʠʱʘʻ ʟʦʣʴʥʫ ʢʘʤʝʨʫ. ɼʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʙʫʣʠ 

ʦʙʨʘʥʽ ʢʦʥʪʘʢʪʦʨʠ ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric [16]. 

- FK1-FK3 - ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʯʘʩʪʦʪʠ ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʧʦʜʘʯʫ ʧʘʣʠʚʘ, ʜʫʪʪʻʚʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ, ʱʦ ʥʘʛʥʽʪʘʻ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʫ 

ʟʛʦʨʘʥʥʷ ʪʘ ʜʠʤʦʩʦʩʦʤ. 

- QF1-QF4 - ʩʠʣʦʚʽ ʘʚʪʦʤʘʪʠʯʥʽ ʚʠʤʠʢʘʯʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʫʯʥʦʛʦ 

ʚʠʤʢʥʝʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ, ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ, ʜʠʤʦʩʦʩʘ ʪʘ 

ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. ɼʣʷ ʚʠʤʢʥʝʥʥʷ ʪʨʴʦʭ ʬʘʟ ʧʽʜʢʣʶʯʝʥʥʷ 

ʙʫʣʦ ʦʙʨʘʥʦ ʩʠʣʦʚʠʡ ʚʠʤʠʢʘʯ ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric, ʤʘʨʢʠ 

ɸ9ʂ23316 [17]. 

- QF5-QF9 - ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ ʦʜʥʦʧʨʦʚʽʜʥʠʡ ʜʣʷ ʨʫʯʥʦʛʦ 

ʚʠʤʢʥʝʥʥʷ ʞʠʚʣʝʥʥʷ ʩʠʩʪʝʤʠ, ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʪʘ 

ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʦʯʠʩʪʢʫ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ. ɼʣʷ ʜʘʥʦʾ 

ʟʘʜʘʯʽ ʙʫʣʘ ʦʙʨʘʥʘ ʤʦʜʝʣʴ ʚʠʤʠʢʘʯʘ ɸ9ʂ23125 ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider 

Electric [18]. 

3. ʑʠʪ ʽ ʧʫʣʴʪʠ 

- P1-P4 - DIN ʨʝʡʢʘ ʚʠʩʦʪʦʶ 35ʤʤ, ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʚʩʽʻʾ 

ʘʧʘʨʘʪʫʨʠ ʥʘ ʱʠʪʽ ʫʧʨʘʚʣʽʥʥʷ. 

- XT1 - ʩʠʣʦʚʘ ʢʣʝʤʘ ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʩʠʣʦʚʦʾ ʘʧʘʨʘʪʫʨʠ ʪʘ ʞʠʚʣʝʥʥʷ. 
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- XT2 - ʧʨʦʭʽʜʥʽ ʢʣʝʤʠ ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʘʧʘʨʘʪʫʨʠ ʪʘ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʥʘʚʯʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. 

- ʂʦʨʦʙ ʧʣʘʩʪʠʢʦʚʠʡ ʧʝʨʬʦʨʦʚʘʥʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʦʢʣʘʜʢʠ 

ʧʨʦʚʦʜʽʚ ʚʩʝʨʝʜʠʥʽ ʱʠʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʨʦʟʤʽʨʘʤʠ 40ʭ60. 

- ʌʽʢʩʘʪʦʨʠ ʤʝʪʘʣʝʚʽ ʚʽʜ ʢʦʤʧʘʥʽʾ Schneider Electric, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʬʽʢʩʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʥʘ DIN ʨʝʡʮʽ. 

- ʄʝʪʘʣʝʚʘ ʤʦʥʪʘʞʥʘ ʧʣʘʩʪʠʥʘ, ʷʢʘ ʤʦʥʪʫʻʪʴʩʷ ʥʘ ʩʪʽʥʢʫ ʱʠʪʘ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʤʦʥʪʘʞʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʥʝʾ, ʨʦʟʤʽʨʘʤʠ 960ʭ560, ʚʽʜ 

ʢʦʤʧʘʥʽʾ Hager.  

- ʑʀʊ ʑʐʄ ʤʝʪʘʣʝʚʠʡ ʰʢʘʬ, ʫ ʷʢʠʡ ʤʦʥʪʫʶʪʴʩʷ ʚʩʽ ʝʣʝʤʝʥʪʠ ʱʠʪʘ 

ʢʝʨʫʚʘʥʥʷ. ʈʦʟʤʽʨʠ ʱʠʪʘ 1000ʭ600ʭ300, ʚʽʜ ʢʦʤʧʘʥʽʾ Hager. 

4. ʊʨʫʙʦʧʨʦʚʽʜʥʘ ʘʨʤʘʪʫʨʘ 

- M8 - ʝʣʝʢʪʨʦʧʨʠʚʽʜ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʨʠʭʦʜʦʚʠʤ ʪʝʨʤʦʢʣʘʧʘʥʦʤ ʜʣʷ 

ʧʽʜʤʽʰʫʚʘʥʥʷ ʭʦʣʦʜʥʦʾ ʚʦʜʠ. ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʢʣʘʧʘʥʦʤ ʙʫʚ ʦʙʨʘʥʠʡ 

ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ - ʝʣʝʢʪʨʦʧʨʠʚʽʜ ʤʘʨʢʠ EV24A-SZ-TPC, ʚʽʜ 

ʢʦʤʧʘʥʽʾ Belimo. 

5. ʂʘʙʝʣʽ ʽ ʜʨʦʪʠ 

- W1-W10 - ʢʘʙʝʣʴ ʢʝʨʫʚʘʥʥʷ ʜʚʦʞʠʣʴʥʠʡ ʟ ʧʝʨʝʨʽʟʦʤ 0.75 ʜʣʷ 

ʧʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʧʫ ʄʂɽʐ.  

- W11-W12 - ʢʘʙʝʣʴ ʢʝʨʫʚʘʥʥʷ ʪʠʧʫ ʄʂɽʐ, ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ 

ʚʠʪʨʘʪʦʤʽʨʽʚ ʚʦʜʠ, ʜʚʦʞʠʣʴʥʠʡ ʟ ʧʝʨʝʨʽʟʦʤ 1.5. 

- W13-W15 - ʢʘʙʝʣʴ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʘʪʯʠʢʽʚ ʨʽʚʥʷ, 

ʪʨʴʦʭʞʠʣʴʥʠʡ ʟ ʜʽʘʤʝʪʨʦʤ ʨʦʟʨʽʟʫ 2.5, ʪʠʧʫ ʄʂɽʐ. 

- W16-W19 - ʢʘʙʝʣʴ ʩʠʣʦʚʠʡ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʜʦ 

ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʪʘ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʟ ʧʝʨʝʨʽʟʦʤ 2.5 

ʪʨʴʦʭʞʠʣʴʥʠʡ, ʪʠʧʫ ɺɺɻ-ʥʛ. 

- W20-W22 - ʢʘʙʝʣʴ ʩʠʣʦʚʠʡ ʪʠʧʫ ɺɺɻ-ʥʛ ʜʣʷ ʞʠʚʣʝʥʥʷ ʜʫʪʪʻʚʦʛʦ 

ʚʝʥʪʠʣʷʪʦʨʘ, ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʪʘ ʜʠʤʦʩʦʩʘ. ɼʽʘʤʝʪʨ 

ʧʝʨʝʨʽʟʫ 2.5, ʪʨʴʦʭʞʠʣʴʥʠʡ. 

- W23 - ʢʘʙʝʣʴ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ ʧʦ 

ʯʦʪʠʨʴʦʭ ʧʨʦʚʽʜʥʽʡ ʩʭʝʤʽ, ʧʨʦʚʦʜʘʤʠ ʟ ʧʝʨʝʨʽʟʦʤ 1.5, ʪʠʧʫ ʄʂɽʐ. 

- W24 - ʢʘʙʝʣʴ ʩʠʣʦʚʠʡ ʜʦ ʱʠʪʘ ʞʠʚʣʝʥʥʷ ʪʠʧʫ ʇʈʇ ʧôʷʪʠʞʠʣʴʥʠʡ ʟ 

ʧʝʨʝʨʽʟʦʤ 2.5. 

- ɻʦʬʨʦʪʨʫʙʘ - ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʽʚ ʚʽʜ ʱʠʪʘ ʜʦ 

ʝʣʝʤʝʥʪʽʚ, ʟʘʭʠʱʘʶʯʠ ʾʭ ʚʽʜ ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʟʘʙʨʫʜʥʝʥʦʩʪʽ. 

- ʇʨʦʚʽʜ ʇɺ2 - ʧʨʦʚʽʜ ʟ ʧʝʨʝʨʽʟʦʤ 1.5 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟôʻʜʥʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʚʩʝʨʝʜʠʥʽ ʱʠʪʘ ʢʝʨʫʚʘʥʥʷ. 
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- ʇʨʦʚʽʜ ʇɺ3 - ʧʨʦʚʽʜ ʟ ʧʝʨʝʨʽʟʦʤ 1.5 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟôʻʜʥʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʚʩʝʨʝʜʠʥʽ ʱʠʪʘ. 

- ʇʨʦʚʽʜ ʇɺ6 - ʧʨʦʚʽʜ ʟ ʧʝʨʝʨʽʟʦʤ 2.5 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʞʠʚʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʚʩʝʨʝʜʠʥʽ ʱʠʪʘ. 

- ʄʘʨʢʫʚʘʥʥʷ ʜʣʷ ʧʨʦʚʦʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʝ ʤʘʣʝʥʴʢʠʤʠ ʢʣʽʧʩʘʤʠ ʟ 

ʥʦʤʝʨʢʘʤʠ, ʷʢʽ ʢʨʽʧʣʷʪʴ ʥʘ ʧʨʦʚʽʜ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʥʦʤʝʨʘ ʜʘʥʦʛʦ 

ʧʨʠʚʦʜʫ ʟʛʽʜʥʦ ʜʦʢʫʤʝʥʪʘʮʽʾ.  
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РОЗДІЛ 4 ПРОГРАМУВАННЯ ПТКЗА  

 

4.1 Програмування функціональності ПЛК  

 

ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʇʃʂ ʤʘʻ ʥʘ ʤʝʪʽ ʨʦʟʨʦʙʢʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʝʨʘ, ʱʦ ʫʧʨʘʚʣʷʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʢʦʪʣʘ. ʎʝ ʚʢʣʶʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ, ʣʦʛʽʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʨʦʙʦʪʠ ʢʦʪʣʘ, ʪʘʢʠʤʠ 

ʷʢ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʥʘʛʥʽʪʘʥʥʷ ʧʘʣʠʚʘ, ʮʠʨʢʫʣʷʮʽʷ ʢʦʥʪʫʨʽʚ 

ʦʧʘʣʝʥʥʷ ʪʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʽʥʰʽ ʬʫʥʢʮʽʾ. ʇʨʦʛʨʘʤʫʚʘʥʥʷ 

ʬʫʥʢʮʽʡ ʙʝʟʧʝʢʠ ʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʥʝʙʝʟʧʝʯʥʠʤ ʩʠʪʫʘʮʽʷʤ, ʪʘʢʠʤ ʷʢ ʧʝʨʝʛʨʽʚ, ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʽʥʰʽ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʽʜ 

ʯʘʩ ʨʦʙʦʪʠ ʢʦʪʣʘ. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʇʃʂ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʢʦʪʣʘ. ʎʝ ʚʢʣʶʯʘʻ ʨʦʟʨʦʙʢʫ ʘʣʛʦʨʠʪʤʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʚʠʢʦʥʘʥʥʷ 

ʥʘʩʪʨʦʡʦʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʪʣʘ. 

ʇʨʦʛʨʘʤʫʚʘʥʥʷ ʇʃʂ Modicon M172 ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ 

Schneider Electric EcoStruxure Machine Expert - HVAC, ʷʢʝ ʧʽʜʪʨʠʤʫʻ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʛʽʜʥʦ ʟ IEC61131-3. ɿʚʘʞʘʶʯʠ ʥʘ ʦʜʥʘʢʦʚʽ ʧʨʠʥʮʠʧʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ IDE, ʧʨʦʜʝʤʦʥʩʪʨʫʻʤʦ ʩʪʨʫʢʪʫʨʫ 

ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʩʝʨʝʜʦʚʠʱʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ CODESYS. 

 

ɼʣʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ 

ʢʦʪʣʘ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʇɯ-ʨʝʛʫʣʷʪʦʨ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ, ʷʢʠʡ 

ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 4.1. ʇʨʠʥʮʠʧ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʩʠʛʥʘʣ (4-20) ʤɸ ʧʨʠʭʦʜʠʪʴ ʥʘ ʚʭʽʜ ʇʃʂ, ʜʝ ʧʦʪʨʘʧʣʷʻ ʥʘ ʚʙʫʜʦʚʘʥʠʡ 

ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ. ɿʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤ 

ʚʝʨʭʥʽʤ ʪʘ ʥʠʞʥʽʤ ʟʥʘʯʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʧʨʠ ʡʦʛʦ ʧʝʨʝʚʠʱʝʥʥʽ 

ʩʧʨʘʮʴʦʚʫʻ ʩʚʽʪʣʦʚʘ ʩʠʛʥʘʣʽʟʘʮʽʷ ʽʟ ʟʘʪʨʠʤʢʦʶ ʚʠʟʥʘʯʝʥʥʷ ʘʚʘʨʽʡʥʦʾ 

ʩʠʪʫʘʮʽʾ. ʇʦʪʽʤ ʮʠʬʨʦʚʝ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪʨʘʧʣʷʻ ʫ ʇɯ ʨʝʛʫʣʷʪʦʨ ʽʟ 

ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʠ ʪʘ ʨʝʛʫʣʶʻʪʴʩʷ ʫ ʚʢʘʟʘʥʝ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟʥʘʯʝʥʥʷ. 

ʇʩ̔ʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʽʟ ʮʠʬʨʦʚʦʛʦ ʢʦʥʚʝʨʪʫʻʪʴʩʷ ʫ 

ʘʥʘʣʦʛʦʚʠʡ ʩʠʛʥʘʣ ʪʘ ʯʝʨʝʟ ʚʠʭʽʜ ʇʃʂ ʧʦʜʘʻʪʴʩʷ ʥʘ ɺʄ. 
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ʈʠʩʫʥʦʢ 4.1 - ʈʝʘʣʽʟʘʮʽʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʯʝʨʝʟ ʙʣʦʢ ʇɯ-ʨʝʛʫʣʷʪʦʨ 

 

ɼʣʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʚ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʣʦʢ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ, 

ʷʢʠʡ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 4.2. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʜʘʪʯʠʢ ʪʠʩʢʫ ʟʯʠʪʫʻ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʚ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ ʪʘ ʧʝʨʝʜʘʻ 

ʡʦʛʦ ʥʘ ʇʃʂ, ʜʝ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ɸʎʇ ʪʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʮʠʬʨʦʚʝ 

ʟʥʘʯʝʥʥʷ. ʇʽʩʣʷ ʯʦʛʦ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ ʧʦʪʨʘʧʣʷʻ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʣʦʢ 

ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ, ʜʝ ʚʠʨʽʚʥʶʻʪʴʩʷ ʫ ʚʩʪʘʥʦʚʣʝʥʝ ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʢʠ. ɺʠʭʽʜʥʝ 

ʟʥʘʯʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʎɸʇ ʪʘ ʯʝʨʝʟ ʚʠʭʽʜ ʇʃʂ, ʩʠʛʥʘʣ 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ɺʄ. ʉʠʩʪʝʤʘ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʚ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ. 

 
ʈʠʩʫʥʦʢ 4.2 - ʈʝʘʣʽʟʘʮʽʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʚ 

ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ ʯʝʨʝʟ ʙʣʦʢ ʇɯɼ-ʨʝʛʫʣʷʪʦʨ 

 

ɼʣʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʣʦʢ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ ʪʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ 

ʟʦʙʨʘʞʝʥʠʤ ʥʘ ʨʠʩʫʥʢʫ 4.3. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʜʘʪʯʠʢ ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʟʯʠʪʫʻ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ 

ʨʦʟʨʽʜʞʝʥʥʷ ʚ ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʪʘ ʧʝʨʝʜʘʻ ʡʦʛʦ ʥʘ ʇʃʂ, ʜʝ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ɸʎʇ ʪʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʮʠʬʨʦʚʝ ʟʥʘʯʝʥʥʷ. ʇʽʩʣʷ ʯʦʛʦ ʟʥʘʯʝʥʥʷ 

ʨʦʟʨʽʜʞʝʥʥʷ ʧʦʪʨʘʧʣʷʻ ʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʣʦʢ ʇɯɼ-ʨʝʛʫʣʷʪʦʨʘ, ʜʝ 

ʚʠʨʽʚʥʶʻʪʴʩʷ ʫ ʚʩʪʘʥʦʚʣʝʥʝ ʟʥʘʯʝʥʥʷ ʫʩʪʘʚʢʠ. ɺʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʎɸʇ ʪʘ ʯʝʨʝʟ ʚʠʭʽʜ ʇʃʂ ʩʠʛʥʘʣ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ɺʄ. 
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ʈʠʩʫʥʦʢ 4.3 - ʈʝʘʣʽʟʘʮʽʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʨʦʟʨʽʜʞʝʥʥʷʤ ʚ 

ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ ʯʝʨʝʟ ʙʣʦʢ ʇɯɼ-ʨʝʛʫʣʷʪʦʨ 

  

 ʈʝʘʣʽʟʘʮʽʷ ʢʦʤʘʥʜ ʜʦʟʚʦʣʫ ʨʦʙʦʪʠ ʜʣʷ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, 

ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʪʘ ʜʠʤʦʩʦʩʘ, ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 4.4.  

 
ʈʠʩʫʥʦʢ 4.4 - ʨʝʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʽʚ ʨʦʙʦʪʠ ʜʣʷ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, 

ʜʫʪʪʻʚʦʛʦ ʚʝʥʪʠʣʷʪʦʨʘ ʪʘ ʜʠʤʦʩʦʩʘ 

 

 ʈʝʘʣʽʟʘʮʽʷ ʩʚʽʪʣʦʚʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʱʦ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 4.5. ʇʨʠʥʮʠʧ ʜʽʾ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʥʘʯʝʥʥʷ ʟ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ 

ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʇʃʂ, ʜʝ ʚʽʥ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʙʫʜʦʚʘʥʠʡ ɸʎʇ ʪʘ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʮʠʬʨʦʚʝ ʟʥʘʯʝʥʥʷ. ɿʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ 

ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤ ʟʥʘʯʝʥʥʷʤ ʪʘ ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʱʘ, ʚʤʠʢʘʻʪʴʩʷ 

ʩʠʛʥʘʣʽʟʘʮʽʷ ʽʟ ʟʘʪʨʠʤʢʦʶ ʪʘ ʚʠʤʠʢʘʻʪʴʩʷ ʧʦʜʘʯʘ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ 

ʪʘ ʤʦʪʦʨ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʚʤʠʢʘʻʪʴʩʷ ʥʘ ʧʦʚʥʫ. 

 
ʈʠʩʫʥʦʢ 4.5 - ʈʝʘʣʽʟʘʮʽʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʢʘʤʝʨʽ ʟʛʦʨʘʥʥʷ 

  

 ʈʝʘʣʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʮʠʨʢʫʣʷʮʽʡʥʠʤʠ ʥʘʩʦʩʘʤʠ, ʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩʫʥʢʫ 4.6. ɼʣʷ ʟʘʧʫʩʢʫ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʥʘʩʦʩʘ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʧʦʪʨʽʙʝʥ ʩʠʛʥʘʣ ʫʚʽʤʢʥʝʥʦʾ ʩʠʩʪʝʤʠ. ʉʠʛʥʘʣʽʟʘʮʽʷ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʘ ʛʨʫʧʽ 

ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʧʨʘʮʶʻ ʚʽʜ ʜʘʪʯʠʢʘ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ, ʷʢʠʡ ʧʨʠ 

ʚʠʷʚʣʝʥʥʽ ʧʝʨʝʧʘʜʫ ʚʤʠʢʘʻ ʩʠʛʥʘʣʽʟʘʮʽʶ ʽʟ ʟʘʪʨʠʤʢʦʶ. ɼʣʷ ʟʘʧʫʩʢʫ ʛʨʫʧʠ 
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ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʢʦʥʪʫʨʫ ʦʧʘʣʝʥʥʷ ʧʦʪʨʽʙʝʥ ʩʠʛʥʘʣ ʫʚʽʤʢʥʝʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʧʝʨʝʧʘʜ ʪʠʩʢʽʚ ʥʘ ʥʘʩʦʩʘʭ. 

 
ʈʠʩʫʥʦʢ 4.6 - ʈʝʘʣʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʮʠʨʢʫʣʷʮʽʡʥʠʤʠ ʥʘʩʦʩʘʤʠ 

 

 ʉʠʛʥʘʣʽʟʘʮʽʷ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʘʣʠʚʘ ʚ ʙʫʥʢʝʨʽ ʟ ʧʘʣʠʚʦʤ ʪʘ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʧʝʨʝʧʦʚʥʝʥʠʡ ʙʫʥʢʝʨ ʟʦʣʠ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 4.7. 

ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʩʠʛʥʘʣʽʟʘʮʽʡ ʧʨʘʮʶʻ ʟʘ ʨʘʭʫʥʦʢ ʜʘʪʯʠʢʽʚ ʨʽʚʥʷ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʫ ʙʫʥʢʝʨʘʭ, ʷʢʽ ʧʨʠ ʜʦʪʠʢʫ ʜʦ ʨʝʯʦʚʠʥʠ ʧʦʩʠʣʘʶʪʴ ʩʠʛʥʘʣ ʥʘ 

ʇʃʂ. 

 
ʈʠʩʫʥʦʢ 4.7 - ʈʝʘʣʽʟʘʮʽʷ ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʦ ʨʽʚʥʽ ʚ ʙʫʥʢʝʨʘʭ ʧʘʣʠʚʘ ʪʘ ʟʦʣʠ 

ʈʝʘʣʽʟʘʮʽʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʯʠʱʝʥʥʷ ʢʘʤʝʨʠ ʽʟ ʟʦʣʦʶ 

ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 4.8. ɼʘʥʘ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ, 

ʷʢʠʡ ʧʦʚʠʥʝʥ ʦʙʝʨʪʘʪʠ ʰʥʝʢ, ʷʢʠʡ ʦʯʠʱʘʻ ʟʦʣʴʥʫ ʢʘʤʝʨʫ. ʈʦʙʦʪʘ ʜʘʥʦʛʦ 

ʤʦʪʦʨʘ ʧʦʚʠʥʥʘ ʚʽʜʙʫʚʘʪʠʩʷ ʧʝʨʽʦʜʠʯʥʦ ʪʘ ʥʘ ʷʢʠʡʩʴ ʥʝʚʝʣʠʢʠʡ ʚʽʜʣʽʢ ʯʘʩʫ. 

ɼʣʷ ʟʘʧʫʩʢʫ ʤʦʪʦʨʘ ʧʦʪʨʽʙʝʥ ʩʠʛʥʘʣ ʫʚʽʤʢʥʝʥʦʾ ʩʠʩʪʝʤʠ. 

 

 
ʈʠʩʫʥʦʢ 4.8 - ʈʝʘʣʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʦʯʠʱʝʥʥʷ ʟʦʣʴʥʦʾ ʢʘʤʝʨʠ 
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ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽʭ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʩʠʩʪʝʤ ʧʦʪʨʽʙʥʽ ʪʘʢʽ ʟʤʽʥʥʽ: 
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ʈʠʩʫʥʦʢ 4.9 - ɿʤʽʥʥʽ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ɸʉʂ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʚʦʜʦʛʨʽʡʥʠʤ 

ʢʦʪʣʦʤ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

 

 

4.2 Програмування функціональності SCADA-системи 

 

ʅʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ɸʉʋʊʇ ʟʥʘʭʦʜʠʪʴʩʷ SCADA-ʩʠʩʪʝʤʘ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ  Indusoft Web 

Studio. ɼʘʥʘ ʩʠʩʪʝʤʘ ʪʘ ʾʾ ʽʥʪʝʨʬʝʡʩ ʧʦʪʨʽʙʥʽ ʜʣʷ ʰʚʠʜʢʦʾ ʪʘ ʟʨʫʯʥʦʾ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʧʝʨʘʪʦʨʘ, ʱʦ ʢʝʨʫʻ ʩʠʩʪʝʤʦʶ.  

SCADA-ʩʠʩʪʝʤʘ ʤʘʻ ʫ ʩʦʙʽ ʚʽʢʥʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, 

ʘʨʭʽʚʫʚʘʥʥʷ ʜʘʥʠʭ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʢʽʚ ʪʘ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ.  
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ʈʠʩʫʥʦʢ 4.10 - ɺʽʢʥʦ ʟ ʢʥʦʧʢʘʤʠ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ ʧʦ ʧʨʦʝʢʪʫ (Menus) 

 

 ɼʘʥʝ ʚʽʢʥʦ ʤʝʥʶ ʤʘʻ ʢʥʦʧʢʠ ʜʣʷ ʟʨʫʯʥʦʛʦ ʧʝʨʝʭʦʜʫ ʜʦ ʽʥʰʠʭ ʚʽʢʦʥ 

ʩʠʩʪʝʤʠ, ʪʘ ʟʫʧʠʥʢʠ ʩʠʩʪʝʤʠ.  

 
ʈʠʩʫʥʦʢ 4.11 - ɺʽʢʥʦ ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ SCADA ʩʠʩʪʝʤʠ 
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 ɼʘʥʝ ʚʽʢʥʦ ʧʦʢʘʟʫʻ, ʱʦ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʤʦʞʣʠʚʠʡ ʣʠʰʝ ʧʽʩʣʷ 

ʚʚʦʜʫ ʧʘʨʦʣʽʚ, ʯʠʤ ʦʙʤʝʞʫʻ ʜʦʩʪʫʧ ʜʦ ʩʠʩʪʝʤʠ ʜʣʷ ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ. 

 

 
ʈʠʩʫʥʦʢ 4.12 - ɺʽʢʥʦ (MyMimics) ɸʉʂ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ 

ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

 

 ɼʘʥʝ ʚʽʢʥʦ ʧʦʢʘʟʫʻ ʤʥʝʤʦʩʭʝʤʫ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ, 

ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʧʦʪʦʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʜʘʪʯʠʢʽʚ ʪʘ ʘʚʘʨʽʡʥʽ ʩʠʛʥʘʣʠ.  

 

 
ʈʠʩʫʥʦʢ 4.13 - ɺʽʢʥʦ (Alarms) ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʧʦʤʠʣʦʢ ʪʘ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ 
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 ɺʽʢʥʦ Alarms ʧʦʢʘʟʫʻ ʧʦʜʽʾ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ, ʷʢʽ ʚʽʢʥʘ 

ʩʠʩʪʝʤʠ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ ʩʠʩʪʝʤʠ.. 

 

 
ʈʠʩʫʥʦʢ 4.14 - ɺʽʢʥʦ (MyTrends) ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʽʩʪʦʨʽʾ ʜʘʥʠʭ ʫ ʛʨʘʬʽʢʫ 

 

 ɺ̔ ʢʥʦ ʛʨʘʬʽʢʽʚ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʴ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʥʦʛʦ ʯʘʩʫ 

ʜʣʷ ʟʨʫʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ.  
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РОЗДІЛ 5 ІМІТАЦІЙНЕ МОДЕЛЮВАННЯ АТК  

 

5.1 Схема структурна полігону імітаційного моделювання АТК ТОУ  

 

ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʘ ʧʦʣʽʛʦʥʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ɸʊʂ ʊʆʋ 

ʜʝʤʦʥʩʪʨʫʻ ʟʘʛʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʧʦʣʽʛʦʥʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ɸʊʂ 

ʊʆʋ, ʜʝ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʤʽʪʘʮʽʡʥʦʾ 

ʤʦʜʝʣʽ, ʱʦ ʚʽʜʪʚʦʨʶʻ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ. ɿʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʢʦʥʢʨʝʪʥʽ ʜʝʪʘʣʽ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʮʽʻʾ ʩʭʝʤʠ ʤʦʞʫʪʴ 

ʚʘʨʽʶʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʤʦʛ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ. 

ʋ ʮʽʡ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʽ ʧʦʣʽʛʦʥʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ɸʊʂ 

ʊʆʋ, Indusoft WebStudio ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʜʝʣʽ, OPC-ʢʣʽʻʥʪʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ OPC-ʩʝʨʚʝʨʘʤʠ (ʪʘʢʠʤʠ 

ʷʢ CoDeSys OPC-ʩʝʨʚʝʨ) ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʽ Matlab Simulink 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʫʧʨʘʚʣʽʥʥʷ. 

Control Object Simulation ʚʠʢʦʥʫʻ ʽʤʽʪʘʮʽʶ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʪʘ ʥʘʣʘʰʪʦʚʘʥʠʭ ʤʦʜʫʣʽʚ. 

 
ʈʠʩʫʥʦʢ 5.1 - ʉʪʨʫʢʪʫʨʘ SIL-ʧʦʣʽʛʦʥʫ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ɸʊʂ  
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5.2 Функціональне моделювання ОУ в СКМ Matlab Simulink  

 

ʎʷ ʩʭʝʤʘ ʜʝʤʦʥʩʪʨʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʆʋ ʚ Matlab Simulink ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ OPC-ʢʣʽʻʥʪʘ ʪʘ ʧʨʦʪʦʢʦʣʫ OPC ʜʣʷ 

ʚʟʘʻʤʦʜʽʾ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʟ ʨʝʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ. ɺʦʥʘ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʥʠʢʘʤ ʧʨʦʚʦʜʠʪʠ ʩʠʤʫʣʷʮʽʾ ʪʘ ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʦʙ'ʻʢʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, ʱʦ ʩʧʨʠʷʻ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. 

ʉʭʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʆʋ ʚʢʣʶʯʘʻ Matlab Simulink, 

ʜʝ ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʜʝʣʴ ʊʆʋ ʟ ʨʽʟʥʠʤʠ ʙʣʦʢʘʤʠ ʪʘ ʘʣʛʦʨʠʪʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

OPC-ʢʣʽʻʥʪ ʚʟʘʻʤʦʜʽʻ ʟ OPC-ʩʝʨʚʝʨʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʣʷʪʠ ʬʽʟʠʯʥʽ 

ʧʨʠʩʪʨʦʾ ʘʙʦ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʦʙʤʽʥ ʜʘʥʠʤʠ ʤʽʞ ʤʦʜʝʣʣʶ 

ʊʆʋ ʪʘ ʨʝʘʣʴʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʢʦʣʫ OPC. 

 

 
ʈʠʩʫʥʦʢ 5.2 - ʋʥʽʚʝʨʩʘʣʴʥʘ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʊʆʋ ʚ ʉʂʄ Matlab 

Simulink 

 

 

5.3 Реалізація контролерної функціональності САР в софт ПЛК 

CoDeSys  

 

 ɼʘʥʘ ʩʭʝʤʘ ʟʦʙʨʘʞʫʻ ʦʜʥʦʢʦʥʪʫʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ 

ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ. ʋ ʩʭʝʤʽ ʧʨʠʩʫʪʥʽ ʜʚʘ ʨʝʛʫʣʷʪʦʨʠ: ʢʦʨʠʛʫʶʯʠʡ ʨʝʛʫʣʷʪʦʨ 

PID_1 ʽ ʩʪʘʙʽʣʽʟʫʶʯʠʡ ʨʝʛʫʣʷʪʦʨ PID_2.  

ʋ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʉɸʈ ʩʪʘʙʽʣʽʟʫʶʯʠʡ ʨʝʛʫʣʷʪʦʨ 

ʚʽʜʢʣʶʯʘʻʪʴʩʷ, ʘ ʚʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʢʦʨʠʛʫʶʯʦʛʦ ʨʝʛʫʣʷʪʦʨʘ (ʷʢʠʡ ʚ ʮʴʦʤʫ 
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ʨʝʞʠʤʽ ʚʠʩʪʫʧʘʻ ʷʢ ʟʚʠʯʘʡʥʠʡ ʨʝʛʫʣʷʪʦʨ) ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʦʙ'ʻʢʪʘ ʚ 

ʩʝʨʝʜʦʚʠʱʽ Matlab.  

ʋ ʢʘʩʢʘʜʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

(ʉɸʈ) ʢʦʨʠʛʫʶʯʠʡ ʨʝʛʫʣʷʪʦʨ ʟʤʽʥʶʻ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʪʘʙʽʣʽʟʫʶʯʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ. ʉʪʘʙʽʣʽʟʫʶʯʠʡ ʨʝʛʫʣʷʪʦʨ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʜʘʻ ʫʧʨʘʚʣʷʶʯʠʡ 

ʩʠʛʥʘʣ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʦʙ'ʻʢʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ Matlab.  

 
ʈʠʩʫʥʦʢ 5.3 - ʈʝʘʣʽʟʘʮʽʷ ʢʦʥʪʨʦʣʝʨʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʫʥʽʚʝʨʩʘʣʴʥʦʾ  

ʉɸʈ ʚ ʩʦʬʪ ʇʃʂ CoDeSys  
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5.4 Реалізація супервізорної HMI-Standard функціональності в 

HMI/SCADA системі Web Studio  

 

ɺʽʢʥʦ "Menus": ʉʪʚʦʨʝʥʥʷ ʤʝʥʶ ʟ ʨʦʟʜʽʣʘʤʠ, ʧʽʜʤʝʥʶ ʪʘ ʧʫʥʢʪʘʤʠ 

ʤʝʥʶ ʜʣʷ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ ʽ ʩʪʦʨʽʥʦʢ ʩʠʩʪʝʤʠ. 

 
ʈʠʩʫʥʦʢ 5.4 - ɺʽʢʥʦ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʧʦ ʧʨʦʝʢʪʫ (Menus) 

 

ɺʽʢʥʦ "Mimics": ʉʪʚʦʨʝʥʥʷ ʤʽʤʽʢʨʽʚ (ʝʢʨʘʥʽʚ) ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʨʽʟʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ ʘʙʦ ʩʠʩʪʝʤ. ʄʽʤʽʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʠʤʠ ʽ ʟʨʫʯʥʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. 
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ʈʠʩʫʥʦʢ 5.5 - ɺʽʢʥʦ çMimicsè ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʘʪʯʠʢʽʚ 

 

ɺʽʢʥʦ "Alarms": ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʘʚʘʨʽʡʥʽ 

ʩʠʪʫʘʮʽʾ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ ʥʘ ʮʴʦʤʫ ʝʢʨʘʥʽ. ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʜʘʪʠ, ʩʦʨʪʫʚʘʪʠ ʽ ʢʝʨʫʚʘʪʠ ʘʚʘʨʽʡʥʠʤʠ ʧʦʜʽʷʤʠ. 

 
ʈʠʩʫʥʦʢ 5.6 - ɺʽʢʥʦ çAlarmsè ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ 

 

ɺʽʢʥʦ "Trends": ɺʽʜʦʙʨʘʞʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ 

ʘʙʦ ʜʽʘʛʨʘʤ ʜʣʷ ʘʥʘʣʽʟʫ ʪʨʝʥʜʽʚ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʽʚ. 
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ʈʠʩʫʥʦʢ 5.7 - ɺʽʢʥʦ ʷʢʝ ʧʦʢʘʟʫʻ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ 

ʯʘʩʫ çTrendsè 

 

ɺʽʢʥʦ "Models": ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʘʙʦ ʩʭʝʤ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʘʙʦ ʩʠʩʪʝʤ. ʄʦʜʝʣʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʘʥʽʤʘʮʽʶ, ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʝʣʝʤʝʥʪʠ ʪʘ ʽʥʰʝ. 

 
ʈʠʩʫʥʦʢ 5.8 - ɺʽʢʥʦ çModelsè 
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5.5 Реалізація супервізорної MES-Lite функціональності в 

HMI/SCADA -системі Web Studio  

 

ɺʽʢʥʦ "Recipes" (ʈʝʮʝʧʪʠ): ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʝʮʝʧʪʘʤʠ, ʜʝ 

ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʽ ʢʝʨʫʚʘʪʠ ʨʝʮʝʧʪʘʤʠ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ. ʅʘ 

ʮʴʦʤʫ ʝʢʨʘʥʽ ʩʪʚʦʨʶʶʪʴ, ʨʝʜʘʛʫʶʪʴ ʪʘ ʚʠʢʦʥʫʶʪʴ ʨʝʮʝʧʪʠ ʟʽ ʟʙʝʨʝʞʝʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

 
ʈʠʩʫʥʦʢ 5.9 - ɺʽʢʥʦ çRecipesè 

 

ʂʣʘʚʽʰʘ (Update Formula 1) ï ʚʠʢʦʥʘʥʥʷ ʚʚʝʜʝʥʦʛʦ ʨʝʮʝʧʪʫ. 

ʂʣʘʚʽʰʘ (Save Recipe 1) ï ʟʙʝʨʝʞʝʥʥʷ ʚʚʝʜʝʥʦʛʦ ʨʝʮʝʧʪʫ. 

ʂʣʘʚʽʰʘ (Load Recipe 1) ï ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʘʥʽʰʝ ʟʙʝʨʝʞʝʥʦʛʦ ʨʝʮʝʧʪʫ. 

ʇʦʣʝ (Load Enabled/Disabled) ï ʽʥʜʠʢʘʪʦʨ ʜʦʟʚʦʣʫ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʮʝʧʪʫ. 

ʇʦʣʝ (Update Enabled/Disabled) ï ʽʥʜʠʢʘʪʦʨ ʜʦʟʚʦʣʫ ʚʠʢʦʥʘʥʥʷ ʨʝʮʝʧʪʫ. 

 

ɺʽʢʥʦ "Reports" (ɿʚʽʪʠ): ʉʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʚʽʪʽʚ ʟ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʫ ʩʠʩʪʝʤʽ. ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʟʚʽʪʽʚ, ʚʠʙʠʨʘʪʠ ʯʘʩʦʚʽ ʧʝʨʽʦʜʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ 

ʛʦʪʦʚʽ ʟʚʽʪʠ ʚ ʟʨʫʯʥʦʤʫ ʬʦʨʤʘʪʽ. 
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ʈʠʩʫʥʦʢ 5.10 - ɺʽʢʥʦ çReportsè 

 

ʂʣʘʚʽʰʘ (Create Current RTF Report 1) ï ʩʪʚʦʨʝʥʥʷ ʬʘʡʣʫ ʟ ʟʘʛʦʣʦʚʢʦʤ 

ʧʦʪʦʯʥʦʛʦ ʟʚʽʪʫ. 

ʂʣʘʚʽʰʘ (Append to Current RTF Report 1) ï ʜʦʜʘʚʘʥʥʷ ʥʦʚʦʛʦ ʟʘʧʠʩʫ ʜʦ 

ʧʦʪʦʯʥʦʛʦ ʟʚʽʪʫ. 

ʂʣʘʚʽʰʘ (Create Historical CSV Report Trend 1) ï ʩʪʚʦʨʝʥʥʷ excel-ʬʘʡʣʫ ï 

ʽʩʪʦʨʠʯʥʦʛʦ ʟʚʽʪʫ.  

ʇʝʨʽʦʜ, ʟʘ ʷʢʠʡ ʥʘʜʘʶʪʴʩʷ ʜʘʥʽ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʪʘʢʠʤʠ ʝʣʝʤʝʥʪʘʤʠ: 

HISTrepost.StartDate ï ʧʦʯʘʪʢʦʚʘ ʜʘʪʘ; 

HISTrepost.StartTime ï ʧʦʯʘʪʢʦʚʠʡ ʯʘʩ; 

HISTrepost.Duration ï ʪʨʠʚʘʣʽʩʪʴ. 

 

ɺʽʢʥʦ "Schedules" (ʈʦʟʢʣʘʜʠ): ɼʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʪʠ ʮʝ ʚʽʢʥʦ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʨʦʟʢʣʘʜʘʤʠ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯ ʘʙʦ ʧʦʜʽʡ. 

ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʣʘʥʫʚʘʪʠ ʨʦʙʦʪʫ, ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʯʘʩ, ʯʘʩʪʦʪʫ ʘʙʦ ʫʤʦʚʠ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ. 
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ʈʠʩʫʥʦʢ 5.11 - ɺʽʢʥʦ çSchedulesè 

 

ʂʣʘʚʽʰʘ (Enable Load Recipe 1) ï ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʜʦʟʚʦʣʫ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʮʝʧʪʫ. 

ʂʣʘʚʽʰʘ (Enable Execute Recipe 1) ï ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʜʦʟʚʦʣʫ 

ʚʠʢʦʥʘʥʥʷ ʨʝʮʝʧʪʫ. 

ʂʣʘʚʽʰʘ (STSTreport) ï ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʪʦʯʥʦʛʦ ʟʚʽʪʫ. 

ʇʦʣʷ: (OEEsar, OTDsar, RMYsar) ï ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 
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5.6 Структурне моделювання АТК в програмно-технічному симуляторі  

 

ʉʪʨʫʢʪʫʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ɸʊʂ ʚ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʦʤʫ ʩʠʤʫʣʷʪʦʨʽ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ɸʊʂ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʪʠ 

ʬʽʟʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ. ʄʠ ʤʦʞʝʤʦ ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʧʦʚʝʜʽʥʢʫ ʪʘ ʚʟʘʻʤʦʜʽʶ ʢʦʤʧʦʥʝʥʪʽʚ. ʎʝ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʷʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʣʦʛʽʢʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʰʣʷʭʦʤ ʩʠʤʫʣʷʮʽʾ ʨʽʟʥʠʭ 

ʩʮʝʥʘʨʽʾʚ ʪʘ ʫʤʦʚ. 

ʊʘʢʦʞ ʩʪʨʫʢʪʫʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ɸʊʂ ʜʦʟʚʦʣʷʻ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʘ 

ʦʧʪʠʤʽʟʦʚʫʚʘʪʠ ʩʠʩʪʝʤʫ. ʄʠ ʤʦʞʝʤʦ ʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ɸʊʂ ʪʘ 

ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʫʣʷʪʦʨʘ ʤʠ ʤʦʞʝʤʦ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ 

ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʘʙʦ ʘʣʛʦʨʠʪʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦʙ 

ʟʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ. 

ɸ ʱʝ ʮʝ ʤʝʪʦʜ ʤʦʞʝ ʜʘʪʠ ʟʤʦʛʫ ʪʨʝʥʫʚʘʪʠ ʧʝʨʩʦʥʘʣ. ʄʦʞʝʤʦ 

ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ ʩʮʝʥʘʨʽʾ ʪʘ ʫʤʦʚʠ, ʜʝ ʧʝʨʩʦʥʘʣ ʤʦʞʝ ʥʘʚʯʘʪʠʩʷ 

ʚʟʘʻʤʦʜʽʾ ʟ ʩʠʩʪʝʤʦʶ, ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʽʨʪʫʘʣʴʥʽ ʧʦʜʽʾ. 

ʎʝ ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʾʭʥʶ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

 
ʈʠʩʫʥʦʢ 5.12 - ʉʠʤʫʣʷʮʽʷ ʚʽʢʥʘ Simulink ʜʣʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʉɸʈ 

ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʰʣʷʭʦʤ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʱʦ ʧʦʜʘʻ ʧʘʣʠʚʦ 
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ʈʠʩʫʥʦʢ 5.13 - ʉʠʤʫʣʷʮʽʷ ʚʽʢʥʘ Codesys ʜʣʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʉɸʈ ʢʦʥʪʨʦʣʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʰʣʷʭʦʤ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʱʦ ʧʦʜʘʻ ʧʘʣʠʚʦ 

 

 
ʈʠʩʫʥʦʢ 5.14 - ʉʠʤʫʣʷʮʽʷ ʚʽʢʥʘ WebStudio ʜʣʷ ʦʜʥʦʢʦʥʪʫʨʥʦʾ ʉɸʈ 

ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʰʣʷʭʦʤ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʱʦ ʧʦʜʘʻ ʧʘʣʠʚʦ 
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РОЗДІЛ 6 ОХОРОНА ПРАЦІ 

 

ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʽʚ. ʆʩʥʦʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ ʻ ʟʘʢʦʥ 

ʋʢʨʘʾʥʠ çʇʨʦ ʦʭʦʨʦʥʫ ʧʨʘʮʽè, ʂʦʜʝʢʩ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʮʶ ʋʢʨʘʾʥʠ, ʟʘʢʦʥʠ, 

ʧʦʩʪʘʥʦʚʠ ʪʘ ʥʘʢʘʟʠ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʥʽʩʪʝʨʩʪʚ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʚʣʘʜʠ. 

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʢʦʥʪʨʦʣʴ ʪʘ 

ʥʘʛʣʷʜ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʚ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʧʦʨʫʰʝʥʥʷ ʽʩʥʫʶʯʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʷʢ ʫ ʧʨʘʮʽʚʥʠʢʘʤʠ, ʪʘʢ ʽ ʨʦʙʦʪʦʜʘʚʮʷʤʠ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ  ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ 

ʟʥʠʞʝʥʥʷ ʽʩʥʫʶʯʠʭ ʨʽʚʥʽʚ ʨʠʟʠʢʽʚ. 

 ʊʝʤʘ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ñɸʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽò. ɼʘʥʘ ʩʠʩʪʝʤʘ 

ʧʝʨʝʜʙʘʯʘʻ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʚʦʜʠ ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ, ʰʣʷʭʦʤ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʫ ʢʘʤʝʨʫ ʟʛʦʨʷʥʥʷ.  

ɺʩʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʢʦʪʝʣ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, ʜʦʩʪʫʧ ʜʦ ʷʢʦʾ ʤʘʻ ʣʠʰʝ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ 

ʧʝʨʩʦʥʘʣ. ʈʦʙʦʯʽ ʤʽʩʮʷ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ ʤʝʞʘʤʠ 

ʮʴʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʟʥʘʯʥʦʛʦ ʨʽʚʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʡ. ɺʩʽ ʝʣʝʢʪʨʠʯʥʽ ʢʘʙʝʣʽ 

ʟʥʘʭʦʜʷʪʴ ʚ ʟʘʢʨʠʪʠʭ ʢʦʨʦʙʘʭ ʘʙʦ ʚʤʦʥʪʦʚʘʥʽ ʚ ʩʪʽʥʫ, ʜʣʷ ʫʥʠʢʥʝʥʥʷ 

ʚʠʧʘʜʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ.  

 ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʜʘʪʯʠʢʠ ʪʠʩʢʫ, ʚʠʢʦʥʘʚʯʽ 

ʤʝʭʘʥʽʟʤʠ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʤʦʪʦʨʽʚ, ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʪʘ 

ʚʝʥʪʠʣʷʪʦʨʽʚ. ʋʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʨʦʣʝʨʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʘʢʨʠʪʦʤʫ ʱʠʪʽ ʢʝʨʫʚʘʥʥʷ ʟ 

ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ. 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʝʦʙʭʽʜʥʽ 

ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʟ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʟʘʭʦʜʠ ʟ ʛʽʛʽʻʥʠ ʧʨʘʮʽ, ʚʠʨʦʙʥʠʯʦʾ ʩʘʥʽʪʘʨʽʾ ʪʘ ʧʦʞʝʞʥʦʾ 

ʙʝʟʧʝʢʠ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ.   
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6.1 Технічні рішення та організаційні заходи з безпеки експлуатації 

засобів автоматизації та технологічного устаткування на 

спроектованому об'єкті управління 

 

ɿʘʩʪʦʩʦʚʘʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ  

ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʩʧʨʦʝʢʪʦʚʘʥʦʤʫ 

ʦʙ'ʻʢʪʽ ʫʧʨʘʚʣʽʥʥʷ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʫ ʩʝʙʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ, 

ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ. ʂʨʽʤ ʪʦʛʦ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʢʣʶʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʧʨʘʚʠʣ, ʧʨʦʮʝʜʫʨ ʪʘ ʧʨʘʢʪʠʢ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʝʥʮʽʡʥʠʤ ʥʝʙʝʟʧʝʢʘʤ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ 

ʮʠʭ ʟʘʭʦʜʽʚ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʣʶʜʝʡ, ʤʘʡʥʘ ʪʘ ʜʦʚʢʽʣʣʷ ʚʽʜ ʤʦʞʣʠʚʠʭ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʪʘ ʢʦʤʬʦʨʪʥʦʾ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʨʦʙʦʪʠ 

ʦʙôʻʢʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʥʘʩʪʫʧʥʽ ʨʽʰʝʥʥʷ: 

1) ʊʚʝʨʜʦʧʘʣʠʚʥʠʡ ʚʦʜʦʛʨʽʡʥʠʡ ʢʦʪʝʣ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʢʨʝʤʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ, ʷʢʝ ʻ ʥʝʚʝʣʠʢʦʶ ʧʨʠʙʫʜʦʚʘʥʦʶ ʯʘʩʪʠʥʦʶ ʙʫʜʽʚʣʽ. ʊʘʢʽ 

ʟʘʭʦʜʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʥʝʙʘʞʘʥʠʭ ʪʨʘʚʤʫʚʘʥʴ ʪʘ 

ʚʠʧʘʜʢʦʚʦʛʦ ʚʪʨʫʯʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʯʠ 

ʥʝʧʝʨʝʜʙʘʯʝʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. 

2) ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʘʪʯʠʢʽʚ ʯʘʜʥʦʛʦ ʛʘʟʫ ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ   

ʟʘʜʠʤʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʯʘʜʥʠʤ ʛʘʟʦʤ ʘʙʦ ʧʦʪʨʘʧʣʷʥʥʷ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ. ʊʘʢʦʞ ʫ ʨʘʟʽ ʟʘʜʠʤʣʝʥʥʷ ʧʝʨʝʜʙʘʯʝʥʘ 

ʩʠʩʪʝʤʘ ʘʚʘʨʽʡʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʜʘʣʝʥʥʷ ʯʘʜʥʠʭ ʛʘʟʽʚ. 

3) ɺʩʪʘʥʦʚʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʦʚʽʪʨʦʧʦʩʪʘʯʘʥʥʷ ʜʦ ʢʘʤʝʨʠ 

ʟʛʦʨʘʥʥʷ. ɼʫʪʪʻʚʠʡ ʚʝʥʪʠʣʷʪʦʨ, ʱʦ ʥʘʛʥʽʪʘʻ ʧʦʚʽʪʨʷ ʚ ʢʘʤʝʨʫ 

ʟʛʦʨʘʥʥʷ, ʙʝʨʝ ʧʦʚʽʪʨʷ ʟ ʚʫʣʠʮʽ, ʱʦ ʜʘʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʢʠʩʥʶ ʟʘ ʢʦʨʦʪʢʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ. 

4) ʉʠʩʪʝʤʘ ʜʠʤʦʩʦʩʫ ʻ ʧʦʚʥʽʩʪʶ ʛʝʨʤʝʪʠʯʥʦʶ ʽ ʤʘʻ ʧʦʪʫʞʥʠʡ ʜʠʤʦʩʦʩ, 

ʱʦ ʩʧʨʘʚʣʷʻʪʴʩʷ ʽʟ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʜʠʤʦʚʠʭ ʛʘʟʽʚ. ɼʠʤʦʧʨʦʚʽʜ 

ʚʠʚʦʜʠʪʴʩʷ ʥʘ ʚʫʣʠʮʶ. ɺʽʥ ʤʘʻ ʥʘ ʢʽʥʮʽ ʪʨʫʙʠ ʜʦʜʘʪʢʦʚʝ ʥʘʢʨʠʪʪʷ ʜʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʚʦʜʠ. ʊʘʢʦʞ ʚʽʥ ʦʙʣʘʜʥʘʥʠʡ ʽʩʢʨʦʛʘʩʥʠʢʦʤ, 
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ʜʣʷ ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʚʠʢʠʜʫ ʽʟ ʢʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʽʩʢʨʠ, ʧʦʧʝʣʫ ʘʙʦ 

ʛʘʨʷʯʠʭ ʯʘʩʪʠʥʦʢ. 

5) ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʘʣʠʚʘ ʚʢʣʶʯʘʻ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ ʧʝʨʝʚʽʨʢʠ: ʯʠ 

ʧʽʜʭʦʜʠʪʴ ʜʘʥʠʡ ʪʠʧ ʧʘʣʠʚʘ, ʯʠ ʻ ʧʘʣʠʚʦ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʷʢʘ ʚʦʣʦʛʽʩʪʴ 

ʧʘʣʠʚʘ ʪʘ ʡʦʛʦ ʬʦʨʤʘ. ɺʩʽ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʚʘʞʣʠʚʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʢʦʪʣʘ ʪʘ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ. 

6) ʆʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʨʠʤʽʱʝʥʥʽ ʟ ʢʦʪʣʦʤ ʟʘʚʞʜʠ ʙʫʜʝ ʚʠʩʦʢʦʶ, 

ʪʦ ʫʪʝʧʣʝʥʥʷ ʢʦʪʣʦʚʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ. 

7) ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʢʦʪʣʦʚʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʩʚʽʞʝ ʪʘ ʙʽʣʴʰ 

ʭʦʣʦʜʥʝ ʧʦʚʽʪʨʷ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʠʤʽʱʝʥʥʽ.  

8) ɿʙʝʨʽʛʘʥʥʷ ʧʘʣʠʚʘ ʚ ʢʦʪʣʦʚʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʤʦʞʝ ʙʫʪʠ ʧʦʞʝʞʦ 

ʥʝʙʝʟʧʝʯʥʠʤ, ʪʦʤʫ ʧʘʣʠʚʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʙʫʥʢʝʨʽ ʧʽʜ ʥʘʢʨʠʪʪʷʤ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʜʚʦʨʽ ʜʣʷ ʟʨʫʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʘʣʠʚʘ ʽʟ ʤʘʰʠʥʠ. 

9) ɿʚʽʪʠ ʪʘ ʚʝʜʝʥʥʷ ʞʫʨʥʘʣʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʦʙʦʪʫ ʢʦʪʣʘ, 

ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʱʦʜʦ ʙʝʟʧʝʢʠ, ʧʦʢʨʘʱʝʥʥʷ 

ʨʦʙʦʪʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʪʣʘ. 

10) ʇʨʦʩʪʽʨ ʜʣʷ ʧʝʨʩʦʥʘʣʫ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʟʨʫʯʥʦʛʦ ʭʦʜʽʥʥʷ ʙʽʣʷ 

ʚʩʽʭ ʦʙôʻʢʪʽʚ ʪʘ ʩʢʣʘʜʘʻ ʥʝ ʤʝʥʰʝ 0.8 ʤ ʚʽʣʴʥʦʛʦ ʧʨʦʭʦʜʫ, ʥʘʚʽʪʴ ʧʨʠ 

ʚʽʜʢʨʠʚʘʥʥʽ ʜʚʝʨʝʡ ʱʠʪʘ ʯʠ ʢʦʪʣʘ. 

11) ʆʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʢʦʪʣʦʚʦʛʦ ʧʨʠʤʽʱʝʥʥʷ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʧʨʠʤʽʱʝʥʥʷ ʣʠʰʝ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʽ ʟʘʧʦʙʽʛʪʠ ʜʦʩʪʫʧʫ ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ ʜʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʩʘʤʦʛʦ 

ʢʦʪʣʘ. 

12) ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʝʛʫʣʷʪʦʨʥʦʾ ʦʯʠʩʪʢʠ ʢʦʪʣʘ ʚʽʜ ʟʦʣʠ ʪʘ 

ʚʽʜʢʣʘʜʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʱʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʪʣʘ. 

 

ʈʽʰʝʥʥʷ ʟ ʝʣʝʢʪʨʦʙʝʟʧʝʢʠ 

1) ʇʨʠ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʥʘ ʱʠʪʦʚʦʤʫ ʙʣʦʮʽ ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ 

ʧʽʜʧʠʩʘʥʽ ʩʚʽʪʣʦʚʽ ʽʥʜʠʢʘʪʦʨʠ ʷʢʽ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦ ʪʠʧ ʧʨʦʙʣʝʤʠ ʪʘ 

ʢʥʦʧʢʘ ʧʫʩʢʫ/ʟʫʧʠʥʢʠ ʩʠʩʪʝʤʠ, ʱʦ ʜʘʻ ʜʦʜʘʪʢʦʚʫ ʙʝʟʧʝʢʫ ʜʣʷ 

ʧʝʨʩʦʥʘʣʫ ʫ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

2) ɹʝʟʧʝʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʦʚʦʜʽʚ. ɽʣʝʢʪʨʦʢʘʙʝʣʽ ʚʤʦʥʪʦʚʘʥʽ ʚ 

ʩʪʽʥʫ, ʢʦʨʦʙʢʠ ʞʠʚʣʝʥʥʷ ʟʘʢʨʠʪʽ, ʘ ʟʦʚʥʽʰʥʽ ʧʨʦʚʦʜʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʟʘʢʨʠʪʠʭ ʢʘʙʝʣʴʥʠʭ ʢʘʥʘʣʘʭ ʪʠʧʫ ʛʦʬʨʦʪʨʫʙʠ ʯʠ ʧʝʨʬʦʨʦʚʘʥʠʭ 

ʢʦʨʦʙʘʭ.  



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

112 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

3) ɿʘʧʦʙʽʞʥʽ ʟʘʭʦʜʠ. ʅʘ ʚʩʽʭ ʝʣʝʢʪʨʦʧʨʠʣʘʜʘʭ ʚʩʪʘʥʦʚʣʝʥʽ ʨʫʯʥʽ 

ʚʠʤʠʢʘʯʽ ʞʠʚʣʝʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ ʚʠʥʠʢʥʝʥʥʶ 

ʝʣʝʢʪʨʠʯʥʠʭ ʘʚʘʨʽʡ ʪʘ ʟʙʝʨʝʞʝ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ.   

4) ʇʝʨʝʜʙʘʯʝʥʠʡ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʧʝʨʩʦʥʘʣʫ ʜʦ ʱʠʪʘ ʢʝʨʫʚʘʥʥʷ, 

ʜʦʩʪʫʧ ʜʦ ʦʙʣʘʜʥʘʥʥʷ ʤʘʻ ʣʠʰʝ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʝʨʩʦʥʘʣ. 

5) ʊʠʧ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʞʠʚʣʝʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ ʻ ʪʨʠʬʘʟʥʘ ʝʣʝʢʪʨʠʯʥʘ ʤʝʨʝʞʘ ʟ ʛʣʫʭʦʟʘʟʝʤʣʝʥʦʶ 

ʥʝʡʪʨʘʣʣʶ, ʨʦʙʦʯʦʶ ʥʘʧʨʫʛʦʶ 220/380ɺ ʪʘ ʯʘʩʪʦʪʦʶ ʟʤʽʥʥʦʛʦ 

ʩʪʨʫʤʫ 50 ɻʮ. 

ɾʠʚʣʝʥʥʷ ʪʘʢʠʭ ʧʨʠʣʘʜʽʚ ʷʢ ʢʦʥʪʨʦʣʝʨ, ʤʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ, 

ʝʣʝʢʪʨʠʯʥʽ ʧʫʩʢʘʯʽ ʪʘ ʜʘʪʯʠʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʙʣʦʢ ʞʠʚʣʝʥʥʷ ʥʘʧʨʫʛʦʶ 

24ɺ, ʷʢʠʡ ʩʘʤ ʞʠʚʠʪʴʩʷ ʚʽʜ ʥʘʧʨʫʛʠ 220ɺ, ʯʘʩʪʦʪʦʶ 50ɻʮ. ɾʠʚʣʝʥʥʷ 

ʮʠʨʢʫʣʷʮʽʡʥʠʭ ʥʘʩʦʩʽʚ ʪʘ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʰʠʥʠ ʞʠʚʣʝʥʥʷ ʚʽʜ 

ʥʘʧʨʫʛʠ 220ɺ, ʯʘʩʪʦʪʦʶ 50 ɻʮ. ʊʨʠʬʘʟʥʝ ʞʠʚʣʝʥʥʷ ʫ 380ɺ ʧʽʜʚʦʜʠʪʴʩʷ 

ʯʝʨʝʟ ʯʘʩʪʦʪʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʜʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʜʫʪʪʻʚʦʛʦ 

ʚʝʥʪʠʣʷʪʦʨʘ ʪʘ ʜʠʤʦʩʦʩʘ. 

 

 ɿʛʽʜʥʦ ʟ ɼʉʊʋ 7237:2011 [19] ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʪʠʢʫ ʜʦ 

ʤʝʪʘʣʝʚʠʭ ʥʝ ʩʪʨʫʤʦʚʠʭ ʯʘʩʪʠʥ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʚʠʜʠ ʟʘʭʠʩʪʫ: 

1) ɿʘʭʠʩʪ ʚʽʜ ʧʨʷʤʦʛʦ ʜʦʪʠʢʫ 

- ʽʟʦʣʶʚʘʥʥʷ ʩʪʨʫʤʦʚʠʭ ʯʘʩʪʠʥ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʩʪʨʫʤʦʚʦʛʦ ʧʨʠʩʪʨʦʶ RCD. 

2) ɿʘʭʠʩʪ ʚʽʜ ʥʝʧʨʷʤʦʛʦ ʜʦʪʠʢʫ 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʠʩʥʦʛʦ ʟʘʟʝʤʣʝʥʥʷ (ʪʠʧ TN); 

- ʧʦʜʚʽʡʥʝ ʽʟʦʣʶʚʘʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʟʦʣʷʮʽʡʥʠʭ ʧʦʢʨʠʪʪʽʚ ʧʦ ʪʠʧʫ ʛʦʬʨʦʪʨʫʙʠ ʯʠ 

ʧʝʨʬʦʨʦʚʘʥʦʛʦ ʢʦʨʦʙʘ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʟʦʣʷʮʽʡʥʠʭ ʙʘʨôʻʨʽʚ. 

3) ɿʘʭʠʩʪ ʚʽʜ ʥʘʜʣʠʰʢʦʚʦʛʦ ʩʪʨʫʤʫ 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʧʦ 

ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʶ, ʥʘʧʨʠʢʣʘʜ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜʢʣʶʯʝʥʥʷ ʧʦ ʟʘʤʠʢʘʥʥʶ, 

ʥʘʧʨʠʢʣʘʜ ʘʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʇʋɽ-2017 [20], ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʭʠʩʥʝ ʟʘʟʝʤʣʝʥʥʷ ʪʠʧʫ TN, ʟ 

ʧʽʜʩʠʩʪʝʤʘʤʠ TN-C ʽ TN-S. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʮʴʦʛʦ ʟʘʟʝʤʣʝʥʥʷ ʻ 

ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʫʨʘʞʝʥʥʷ ʣʶʜʠʥʠ ʧʨʠ ʧʨʦʙʦʾ ʥʘ ʢʦʨʧʫʩ 

ʦʙʣʘʜʥʘʥʥʷ ʦʜʥʽʻʾ ʟ ʬʘʟ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ. ʐʣʷʭʦʤ ʧʽʜʢʣʶʯʝʥʥʷ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʈɽN- ʘʙʦ ʈɽ-ʧʨʦʚʽʜʥʠʢʘ ʜʦ ʥʝʡʪʨʘʣʽ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ ʚʩʽʭ ʥʝ 

ʩʪʨʫʤʦʚʽʜʥʠʭ ʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʟʘʤʠʢʘʥʥʷ ʦʜʥʽʻʾ ʟ ʬʘʟ 

ʥʘ ʢʦʨʧʫʩ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʜʥʦʬʘʟʥʝ ʢʦʨʦʪʢʝ ʟʘʤʠʢʘʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʩʧʨʘʮʶʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʨʫʤʦʚʦʛʦ ʟʘʭʠʩʪʫ, ʪʘʢʠʭ ʷʢ ʧʣʘʚʢʽ 

ʚʩʪʘʚʢʠ ʘʙʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʨʦʟʯʽʧʣʶʚʘʯʽ. ʂʦʥʪʨʦʣʴ ʩʪʘʥʫ ʟʘʭʠʩʥʦʛʦ 

ʟʘʟʝʤʣʝʥʥʷ ʟ ʧʽʜʩʠʩʪʝʤʘʤʠ TN-C ʽ TN-S ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʠʥ ʨʘʟ ʥʘ ʢʦʞʥʽ 5 

ʨʦʢʽʚ. 

ʆʪʞʝ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫ ʧʨʠʤʽʱʝʥʥʽ ʟ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ 

ʢʦʪʣʦʤ ʪʘ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʜʦʪʨʠʤʘʥʽ ʚʩʽ ʚʠʤʦʛʠ ʱʦʜʦ ʝʣʝʢʪʨʠʯʥʦʾ 

ʙʝʟʧʝʢʠ, ʚʩʽ ʝʣʝʤʝʥʪʠ ʻ ʟʘʟʝʤʣʝʥʽ ʪʘ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ ʚʠʧʘʜʢʦʚʦʛʦ ʜʦʩʪʫʧʫ. 

 

 

6.2 Технічне рішення та організаційні заходи з гігієни праці та 

виробничої санітарії  

 

ʊʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʟ ʛʽʛʽʻʥʠ ʧʨʘʮʽ ʪʘ 

ʚʠʨʦʙʥʠʯʦʾ ʩʘʥʽʪʘʨʽʾ ʩʢʣʘʜʘʶʪʴ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʨʦʙʦʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʊʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʦʭʦʧʣʶʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ 

ʪʘ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʬʽʟʠʯʥʠʭ ʨʦʙʽʪ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʘʚʠʣ ʽ ʧʨʦʮʝʜʫʨ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʨʠʟʠʢʘʤ ʪʘ 

ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʥʘʚʯʘʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʟ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʽʪʢʠʭ ʽʥʩʪʨʫʢʮʽʡ ʱʦʜʦ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʤʝʜʠʯʥʠʭ ʦʛʣʷʜʽʚ ʧʨʘʮʽʚʥʠʢʽʚ, 

ʨʘʮʽʦʥʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʟʘʭʦʜʠ ʧʨʦʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʟʘʩʦʙʽʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟ ʛʽʛʽʻʥʠ 

ʧʨʘʮʽ ʪʘ ʚʠʨʦʙʥʠʯʦʾ ʩʘʥʽʪʘʨʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʬʽʟʠʯʥʦʛʦ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʤ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʦʨʛʘʥʽʟʤ 

ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʢʦʤʬʦʨʪʥʠʭ ʽ ʙʝʟʧʝʯʥʠʭ ʫʤʦʚ ʧʨʘʮʽ. ʎʝ 

ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʚʠʧʘʜʢʽʚ ʪʨʘʚʤ, ʧʦʢʨʘʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʩʘʤʦʧʦʯʫʪʪʷ 
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ʧʨʘʮʽʚʥʠʢʽʚ, ʟʙʽʣʴʰʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʩʠʩʪʝʤʘʪʠʯʥʝ ʦʥʦʚʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʨʽʰʝʥʴ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟʛʽʜʥʦ ʟ ʥʦʨʤʘʪʠʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʪʘ 

ʧʨʦʛʨʝʩʦʤ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. 

 

6.2.1 Мікроклімат 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʅ 3.3.6.042-99 [21] ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʱʦ 

ʥʦʨʤʫʶʪʴʩʷ: ʪʝʤʧʝʨʘʪʫʨʘ (tʦ ʉ) ʽ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ (W,%) ʧʦʚʽʪʨʷ, 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ (V,ʤ/ʩ). ɼʦʧʫʩʪʠʤʽ ʪʘ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ ʧʦʚʠʥʥʽ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʫ, ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʣʝʥʦʛʦ ʪʝʧʣʘ 

ʫʩʪʘʥʦʚʢʘʤʠ, ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʤʽʱʝʥʥʷ, ʢʽʣʴʢʽʩʪʶ 

ʚʽʢʦʥ. 

 

ʊʘʙʣʠʮʷ 6.1 - ʇʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɼʉʅ 3.3.6.042-

99 

ʇʝʨʽʦʜ 

ʨʦʢʫ 

ʆʧʪʠʤʘʣʴʥʽ ɼʦʧʫʩʪʠʤʽ 

t  W,% V,ʤ/ʩ t  W,% V,ʤ/ʩ 

ʊʝʧʣʠʡ 23-25 40-60 <0.2 23-26 30-60 0.1-0.25 

ʍʦʣʦʜʥʠ

ʡ 

20-22 40-60 <0.1 20-24 30-60 0.1-0.2 

 

 ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʩʽʭ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʨʽʙʥʝ 

ʦʙʣʘʜʥʘʥʥʷ, ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪʨʽʙʝʥ ʚʦʜʦʛʨʽʡʥʠʡ 

ʢʦʪʝʣ ʟ ʢʦʥʪʫʨʦʤ ʦʧʘʣʝʥʥʷ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʪʨʽʙʝʥ ʰʪʫʯʥʠʡ 

ʟʚʦʣʦʞʫʚʘʯ ʧʦʚʽʪʨʷ ʘʙʦ ʚʝʥʪʠʣʷʮʽʷ ʧʦʚʽʪʨʷ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ ʧʦʪʨʽʙʥʦ ʫʥʠʢʘʪʠ ʙʫʜʽʚʝʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʢʽ 

ʩʪʚʦʨʶʶʪʴ ʧʨʦʪʷʛʠ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʝʥʪʠʣʷʮʽʶ. ʂʦʞʥʘ ʩʠʩʪʝʤʘ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʽ ʥʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ, ʪʦʤʫ ʚʘʞʣʠʚʘ ʢʦʤʧʣʝʢʩʥʘ ʨʦʙʦʪʘ ʚʩʽʭ ʩʠʩʪʝʤ. 

 ʋ ʧʝʨʩʦʥʘʣʘ, ʱʦ ʧʨʘʮʶʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʢʦʪʣʦʤ ʧʨʠ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʝ ʙʫʪʠ ʝʢʽʧʽʨʫʚʘʥʥʷ ʜʣʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ 

ʟ ʦʙ'ʻʢʪʦʤ ʪʘ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʥʘ ʰʢʽʨʫ ʽʩʢʨʠ ʘʙʦ ʦʪʨʠʤʘʥʥʷ 

ʦʧʽʢʽʚ ʚʽʜ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 
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6.2.2 Склад повітря робочої зони 

 

ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʛʨʘʥʠʯʥʦ- 

ʜʦʧʫʩʪʠʤʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ (ɻɼʂ) ʚ ʤʛ/ʤ3 ʟʛʽʜʥʦ ʟ ɻʆʉʊ 12.1.005-88 [22]. 

 ʋ ʚʠʧʘʜʢʫ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʢʦʪʣʘ, ʚ ʢʽʤʥʘʪʽ ʷʢʽʡ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ 

ʤʦʞʝ ʙʫʪʠ ʥʝ ʟʥʘʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʜʠʤʦʚʠʤʠ ʛʘʟʘʤʠ ʘʙʦ ʜʨʽʙʥʠʤʠ 

ʯʘʩʪʠʥʢʘʤʠ ʧʦʧʝʣʫ ʚ ʧʦʚʽʪʨʽ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘʢʠʭ ʟʘʙʨʫʜʥʝʥʴ ʫ ʧʦʚʽʪʨʽ, 

ʜʘʥʘ ʢʽʤʥʘʪʘ ʤʘʻ ʚʣʘʩʥʫ ʩʠʩʪʝʤʫ ʧʽʜʩʠʣʝʥʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʦʯʠʩʪʠʪʠ ʧʦʚʽʪʨʷ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. 

 ʋ ʧʨʠʤʽʱʝʥʥʽ ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʫ, ʪʘʢʦʞ ʧʨʠʩʫʪʥʷ ʧʽʜʩʠʣʝʥʘ ʩʠʩʪʝʤʘ 

ʚʝʥʪʠʣʷʮʽʾ, ʱʦʙ ʫʥʠʢʘʪʠ ʥʝʧʨʠʻʤʥʠʭ ʟʘʧʘʭʽʚ ʪʘ ʥʘʛʥʽʪʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʩʚʽʞʦʛʦ ʧʦʚʽʪʨʷ, ʘʜʞʝ ʣʶʜʠʥʘ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʚʜʠʭʘʻ ʚʜʚʽʯʽ ʙʽʣʴʰʝ 

ʢʠʩʥʶ ʥʽʞ ʫ ʩʧʦʢʦʾ. 

 

6.2.3 Виробниче освітлення  

 

ʆʩʚʽʪʣʝʥʥʷ ʙʫʜʽʚʣʽ ʤʦʞʝ ʙʫʪʠ ʰʪʫʯʥʠʤ ʘʙʦ ʧʨʠʨʦʜʥʠʤ. ʆʩʢʽʣʴʢʠ 

ʙʫʜʽʚʣʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʢʽʤʥʘʪ ʽ ʥʝ ʫ ʚʩʽʭ ʻ ʜʦʩʪʫʧ ʜʦ ʚʽʢʦʥ ʪʦ 

ʦʮʽʥʠʤʦ ʢʦʞʥʫ ʢʽʤʥʘʪʫ ʦʢʨʝʤʦ.  

ʆʩʥʦʚʥʘ ʢʽʤʥʘʪʘ ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʫ ʤʘʻ ʧʘʥʦʨʘʤʥʝ ʚʽʢʥʦ ʥʘ ʦʜʥʽʡ ʽʟ 

ʩʪʥ̔, ʧʣʦʱʝʶ ʥʘ ʚʩʶ ʩʪʽʥʫ. ʆʩʚʽʪʣʝʥʽʩʪʴ ʥʘ ʚʫʣʠʮʽ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 50 

ʣʶʢʩʽʚ. ʆʩʚʽʪʣʝʥʽʩʪʴ ʧʨʠʤʽʱʝʥʥʷ ʩʢʣʘʜʘʻ 20 ʣʶʢʩʽʚ. ɿʛʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼɹʅ 

ɺ.2.5-28-2018 [23] ʧʨʦ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ 

ʟʘ ʬʦʨʤʫʣʦʶ: ʂʇʆ = ʝ = ɽʚʥ/ɽʟʦʚʥĀ100(%), ʚʠʟʥʘʯʠʤʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʩʚʽʪʣʝʥʥʷ. ʂʇʆ ʜʣʷ ʜʘʥʦʾ ʢʽʤʥʘʪʠ ʩʢʣʘʜʘʻ 40%. 

 ɼʚʽ ʢʽʤʥʘʪʠ ʨʦʟʜʷʛʘʣʝʥʴ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʨʦʟʤʽʨʠ ʪʘ ʥʝ ʤʘʶʪʴ ʚʽʢʦʥ, 

ʦʪʞʝ ʽ ʥʝ ʤʘʶʪʴ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. ʂʦʞʥʘ ʟ ʨʦʟʜʷʛʘʣʝʥʴ ʦʩʥʘʱʝʥʘ 

ʦʩʚʽʪʣʝʥʥʷʤ ʽʟ ʜʘʪʯʠʢʘʤʠ ʧʨʠʩʫʪʥʦʩʪʽ ʩʠʣʦʶ ʫ 250 ʣʶʢʩʽʚ. 

 ʂʽʤʥʘʪʘ ʟ ʢʦʪʣʦʤ ʤʘʻ ʜʚʘ ʥʝʚʝʣʠʢʠʭ ʚʽʢʥʘ, ʯʝʨʝʟ ʷʢʠʭ ʩʠʣʘ ʦʩʚʽʪʣʝʥʥʷ 

ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʩʢʣʘʜʘʻ 5 ʣʶʢʩʽʚ. ɿʥʘʡʜʝʤʦ ʂʇʆ = 10%.  

 

ɼʦʜʘʪʢʦʚʦ ʢʦʞʥʘ ʢʽʤʥʘʪʘ ʦʩʥʘʱʝʥʘ ʜʝʢʽʣʴʢʦʤʘ ʛʨʫʧʘʤʠ ʰʪʫʯʥʦʾ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ ʷʢʽ ʚʢʣʶʯʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʦʪʨʝʙʠ. ʋ ʛʦʣʦʚʥʽʡ 

ʟʘʣʫ ʪʨʝʥʘʞʝʨʥʦʛʦ ʩʠʣʫ ʧʨʠ ʚʤʠʢʘʥʥʽ ʚʩʽʭ ʛʨʫʧ ʦʩʚʽʪʣʝʥʴ ʩʠʣʘ ʩʚʽʪʣʘ ʙʫʜʝ 

ʩʢʣʘʜʘʪʠ ʜʦ 800 ʣʶʢʩʽʚ. 
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6.2.4 Виробничий шум 

 

ɼʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 6.2. 

ʊʘʙʣʠʮʷ 6.2 - ɼʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ ʽ ʨʽʚʥʽ ʟʚʫʢʫ ʜʣʷ 

ʧʦʩʪʽʡʥʦʛʦ(ʥʝʧʦʩʪʽʡʥʦʛʦ) ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ (ʪʦʥʘʣʴʥʦʛʦ) ʰʫʤʫ 

ʍʘʨʘʢʪʝʨ 

ʨʦʙʽʪ 

ɼʦʧʫʩʪʠʤʽ ʨʽʚʥʽ ʟʚʫʢʦʚʦʛʦ ʪʠʩʢʫ (ʜɹ) ʚ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ 

ʦʢʪʘʚʥʠʭ ʩʤʫʛʘʭ ʯʘʩʪʦʪ ʽʟ ʩʝʨʝʜʥʴʦʛʝʦʤʝʪʨʠʯʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ (ɻʮ) 

ɼʦʧʫʩʪʠʤʠʡ 

ʨʽʚʝʥʴ ʟʚʫʢʫ 

(ɼɹɸ) 

31.5 63 125 250 500 1000 2000 4000 8000 

ʇʨʠʤʽʱʝʥ

ʥʷ ʟ 

ʢʦʪʣʦʤ 

102 98 93 85 82 77 75 72 70 80 

ʇʨʠʤʽʱʝʥ

ʥʷ 

ʢʝʨʫʚʘʥʥʷ 

81 79 73 63 61 55 56 51 50 60 

 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʰʫʤʫ ʻ ʮʠʨʢʫʣʷʮʽʡʥʽ ʥʘʩʦʩʠ ʪʘ ʰʫʤ ʚʦʜʠ ʷʢʘ 

ʮʠʨʢʫʣʶʻ ʫ ʩʠʩʪʝʤʽ. ʊʘʢʦʞ ʰʫʤ ʩʪʚʦʨʶʶʪʴ ʜʫʪʪʻʚʠʡ ʚʝʥʪʠʣʷʪʦʨ ʪʘ 

ʜʠʤʦʩʦʩ. ɿʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ ʚ ʢʽʤʥʘʪʽ ʟ ʢʦʪʣʦʤ ʪʘ ʩʠʩʪʝʤʘʤʠ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 90 ʜɹɸ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ɼʉʅ 3.3.6.037-99 [24], ʪʘʢ ʷʢ ʮʷ ʢʽʤʥʘʪʘ ʻ 

ʽʟʦʣʴʦʚʘʥʦʶ ʚʽʜ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥ  ʧʨʠʤʽʱʝʥʥʽ ʢʫʜʠ ʟʚʫʢʠ ʥʝ ʧʦʪʨʘʧʣʷʶʪʴ. 

ʐʫʤ ʚʽʜ ʩʘʤʦʛʦ ʢʦʪʣʘ ʥʝ ʚʠʥʠʢʘʻ ʪʘʢ ʷʢ ʛʦʨʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʟʘʢʨʠʪʽʡ ʢʘʤʝʨʽ ʷʢʘ ʽʟʦʣʶʻ ʚʩʽ ʚʥʫʪʨʽʰʥʽ ʟʚʫʢʠ. ɿʚʫʢ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʪʘʢʦʞ 

ʚʽʜʩʫʪʥʽʡ, ʪʘʢ ʷʢ ʥʝ ʢʨʫʪʠʪʴʩʷ ʜʫʞʝ ʧʦʚʽʣʴʥʦ ʪʘ ʥʝ ʩʪʚʦʨʶʻ ʨʽʟʥʦʛʦ ʨʦʜʫ 

ʟʚʫʢʽʚ. 

 

6.2.5 Виробничі вібрації 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɼʉʅ 3.3.6.039-99 [25] ʥʦʨʤʫʶʪʴʩʷ ʜʦʧʫʩʪʠʤʽ 

ʚʝʣʠʯʠʥʠ ʚʽʙʨʦʰʚʠʜʢʦʩʪʽ (ʤ/ʩ) ʯʠ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ (ʤ/ʩ2), ʘʙʦ 

ʣʦʛʘʨʠʬʤʽʯʥʽ ʨʽʚʥʽ ʚʽʙʨʦʰʚʠʜʢʦʩʪʽ L = 20lg(Vi/V0), ʜɹ (Vi ï 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʽʙʨʦʰʚʠʜʢʦʩʪʽ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʤ/ʩ; 

V0 = 5Ā10-8, ʤ/ʩ ï ʚʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʚʽʙʨʦʰʚʠʜʢʦʩʪʽ) ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪʠ 

ʢʦʣʠʚʘʥʴ, ʾʭ ʚʠʜʫ (ʪʨʘʥʩʧʦʨʪʥʽ, ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 
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ʚʽʙʨʘʮʽʾ ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʫʩʪʘʪʢʫʚʘʥʥʷ ʯʠ ʨʦʙʦʯʠʭ ʤʽʩʮʴ), ʥʘʧʨʷʤʢʫ 

(X, Y, Z) ʽ ʯʘʩʫ ʜʽʾ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. 

ɺʠʨʦʙʥʠʯʽ ʚʽʙʨʘʮʽʾ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠʩʷ 

ʮʠʨʢʫʣʷʮʽʡʥʠʤʠ ʥʘʩʦʩʘʤʠ, ʝʣʝʢʪʨʦʤʦʪʦʨʘʤʠ, ʚʝʥʪʠʣʷʪʦʨʘʤʠ. ɿʘʛʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʡ ʥʝ ʧʝʨʝʚʠʱʫʻ ʥʦʨʤ ʚʢʘʟʘʥʠʭ ʟʘ ɼʉʅ 3.3.6.039-99. ʥʘ 

ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʘʤʧʣʽʪʫʜʘ ʚʽʙʨʘʮʽʡ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʜʦ 0.005 ʤʤ ʧʨʠ ʯʘʩʪʦʪʽ 

100 ɻʮ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʚʽʙʨʘʮʽʡ ʤʦʞʥʘ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʥʦʨʤ: 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʙʦ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ; 

- ʤʦʜʝʨʥʽʟʘʮʽʷ ʟʘʩʪʘʨʽʣʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʧʽʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʘʙʦ ʧʨʦʢʣʘʜʦʢ ʷʢʽ ʛʘʩʷʪʴ 

ʚʽʙʨʘʮʽʾ; 

- ʧʦʚʥʽʩʪʶ ʽʟʦʣʴʦʚʫʚʘʪʠ ʜʞʝʨʝʣʘ ʚʽʙʨʘʮʽʡ. 

 

 

6.3 Пожежна безпека та профілактика 

 

ɿʛʽʜʥʦ ʟ ɼʉʊʋ ɹ.ɺ.1.1-36:2016 [26] ʢʘʪʝʛʦʨʽʷ ʧʨʠʤʽʱʝʥʥʷ ʽ ʙʫʜʽʚʣʽ ʟʘ 

ʚʠʙʫʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʤʦʞʥʘ ʧʨʠʩʚʦʾʪʠ ʢʘʪʝʛʦʨʽʶ ɺ. 

ʂʣʘʩ ʨʦʙʦʯʦʾ ʟʦʥʠ ʧʨʠʤʽʱʝʥʥʷ ʟʘ ʚʠʙʫʭʦʧʦʞʝʞʦʙʝʟʧʝʢʦʶ ʪʘ 

ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʦʶ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʢʣʘʩʫ ʇ-ɯɯʘ ï ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʘ. 

ʆʩʢʽʣʴʢʠ ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʦʜʷʥʠʤ ʢʦʥʪʫʨʦʤ, ʱʦ 

ʦʙʽʛʨʽʚʘʻʪʴʩʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʢʦʪʣʦʤ, ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ ʻ ʥʘ ʚʠʩʦʢʦʤʫ 

ʨʽʚʥʽ.  

ʁʤʦʚʽʨʥʽ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ: 

- ʟʘʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ, ʪʘ ʡʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʜʦ 

ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ; 

- ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʚʠʣʽʪ ʽʩʢʨʠ ʘʙʦ ʛʘʨʷʯʦʛʦ ʧʦʧʝʣʫ ʧʽʜ ʯʘʩ 

ʚʽʜʢʨʠʚʘʥʥʷ ʜʚʝʨʝʡ ʢʦʪʣʘ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

- ʧʝʨʝʛʨʽʚ ʦʙʣʘʜʥʘʥʥʷ ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʙʣʠʟʴʢʦ ʜʦ ʢʦʪʣʘ; 

- ʟʘʛʦʨʷʥʥʷ ʚ ʟʚ'ʷʟʢʫ ʽʟ ʢʦʨʦʪʢʠʤ ʟʘʤʠʢʘʥʥʷʤ ʝʣʝʢʪʨʠʯʥʠʭ 

ʟ'ʻʜʥʘʥʴ ʪʘ ʧʨʦʚʦʜʦʢ; 

- ʤʦʞʣʠʚʠʡ ʧʝʨʝʛʨʽʚ ʧʘʣʠʚʘ ʫ ʙʫʥʢʝʨʽ ʟ ʧʘʣʠʚʦʤ; 

- ʚʽʜʢʨʠʪʠʡ ʙʫʥʢʝʨ ʟ ʧʘʣʠʚʦʤ, ʧʝʨʝʜ ʚʽʜʢʨʠʪʠʤ ʩʦʥʮʝʤ. 
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6.3.1 Технічні рішення системи запобігання пожежі 

 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ ʜʦʜʝʨʞʘʥʦ ʪʘʢʠʭ ʟʘʭʦʜʽʚ: 

- ʫ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʦʜʘʯʽ ʧʘʣʠʚʘ, ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʠʡ ʬʽʢʩʫʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ 

ʦʟʥʘʯʘʻ ʩʧʘʣʘʭʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʰʥʝʢʦʚʽʡ ʢʘʤʝʨʽ. ʑʦʙ 

ʟʘʧʦʙʽʛʪʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʚʦʛʥʶ ʜʦ ʙʫʥʢʝʨʘ ʟ ʧʘʣʠʚʦʤ, 

ʝʣʝʢʪʨʦʤʦʪʦʨ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʚʤʠʢʘʻʪʴʩʷ ʥʘ ʧʦʚʥʫ, ʱʦʙ 

ʧʝʨʝʤʽʩʪʠʪʠ ʪʣʽʶʯʝ ʧʘʣʠʚʦ ʫ ʢʘʤʝʨʫ ʟʛʦʨʘʥʥʷ; 

- ʧʝʨʩʦʥʘʣ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʟʥʘʡʦʤʣʝʥʠʡ ʟ ʧʨʘʚʠʣʘʤʠ ʧʦʞʝʞʥʦʾ 

ʙʝʟʧʝʢʠ, ʝʚʘʢʫʘʮʽʾ ʪʘ ʢʦʨʠʩʪʫʚʘʥʥʷʤ ʚʦʛʥʝʛʘʩʥʠʢʘʤʠ; 

- ʫ ʧʨʠʤʽʱʝʥʥʽ ʽʟ ʢʦʪʣʦʤ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʚʦʛʥʝʛʘʩʥʠʢʠ 

ʜʣʷ ʛʘʩʽʥʥʷ ʚʦʛʥʶ ʷʢ ʟʚʠʯʘʡʥʦʛʦ, ʪʘʢ ʽ ʚʦʛʥʶ ʚʽʜ ʢʦʨʦʪʢʦʛʦ 

ʟʘʤʠʢʘʥʥʷ; 

- ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʙʣʠʟʴʢʦ ʜʦ ʢʦʪʣʘ ʥʝ ʧʦʚʠʥʥʦ ʤʘʪʠ 

ʧʦʢʨʠʪʪʷ ʽʟ ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ ʘʙʦ ʣʝʛʢʦʧʣʘʚʢʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

- ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʩʧʘʣʘʭʫʚʘʥʥʷ ʧʘʣʠʚʘ ʫ ʙʫʥʢʝʨʽ ʟ ʧʘʣʠʚʦʤ, ʷʢʠʡ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʜʚʦʨʽ, ʚʽʥ ʥʘʢʨʠʚʘʻʪʴʩʷ ʟʘʭʠʩʥʦʶ ʢʨʠʰʢʦʶ, 

ʱʦʙ ʥʘ ʧʘʣʠʚʦ ʥʝ ʧʦʪʨʘʧʣʷʣʦ ʩʦʥʷʯʥʝ ʧʨʦʤʽʥʥʷ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʠʤʠʢʘʯʽʚ ʧʨʠ ʢʦʨʦʪʢʠʭ 

ʟʘʤʠʢʘʥʥʷʭ ʘʙʦ ʩʪʨʠʙʢʘʭ ʥʘʧʨʫʛʠ; 

- ʪʘʢ ʷʢ ʦʙôʻʢʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʻ ʪʚʝʨʜʦʧʘʣʠʚʥʠʡ ʢʦʪʝʣ, ʚʩʽ 

ʝʣʝʢʪʨʦʤʝʨʝʞʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʭʦʚʘʥʽ ʘʙʦ ʥʘʜʽʡʥʦ ʽʟʦʣʴʦʚʘʥʽ ʪʘ 

ʞʘʨʦʩʪʽʡʢʽ. 

 

6.3.2 Технічні рішення системи протипожежного захисту 

 

ʊʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ɸʉʂ ʚʦʜʦʛʨʽʡʥʦʛʦ 

ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʢʦʪʣʘ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠ ʢʽʣʴʢʘ 

ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ʚʠʤʦʛ ɼɹʅ ɺ.2,5-56-2014 

[27]: 

1) ɺʩʪʘʥʦʚʣʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ 

ʧʦʞʝʞʦʛʘʩʽʥʥʷ; 

2) ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʝʢʪʦʨʽʚ ʜʠʤʫ ʪʘ ʚʦʛʥʶ; 

3) ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ; 

4) ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʛʽʜʥʦ ʚʠʤʦʛ ɼʉʊʋ 3875-98 [28] ʪʘ ISO 3941-2007 [29] 

ʧʝʨʚʠʥʥʠʭ ʟʘʩʦʙʽʚ ʧʦʞʝʞʦʛʘʩʽʥʥʷ (ʚʦʛʥʝʛʘʩʥʠʢʽʚ)  
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5) ɸʚʪʦʤʘʪʠʯʥʝ ʚʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʧʽʜ ʯʘʩ ʧʦʞʝʞʥʦʾ 

ʩʠʛʥʘʣʽʟʘʮʽʾ; 

6) ʈʦʟʨʦʙʢʘ ʧʣʘʥʫ ʝʚʘʢʫʘʮʽʡ ʫ ʧʦʪʨʽʙʥʠʭ ʤʽʩʮʷʭ; 

7) ʇʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʜʣʷ ʧʝʨʩʦʥʘʣʫ, ʱʦʜʦ ʧʦʚʝʜʽʥʢʠ ʧʨʠ 

ʧʦʞʝʞʥʠʭ ʥʝʙʝʟʧʝʢʘʭ; 

8) ʈʦʟʜʽʣʝʥʥʷ ʧʨʦʩʪʦʨʫ ʢʦʪʝʣʴʥʽ ʟ ʽʥʰʠʤʠ ʧʨʠʤʽʱʝʥʥʷʤʠ (ʦʩʥʦʚʥʠʡ ʟʘʣ,  

ʨʦʟʜʷʛʘʣʴʥʽ ʪʦʱʦ). 
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РОЗДІЛ 7 ТЕХНІКО-ЕКОНОМІЧНИЙ 

РОЗРАХУНОК 

 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʻ ʤʝʪʦʜʦʣʦʛʽʻʶ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʧʨʠʡʥʷʪʪʷ 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ.  

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ (ʊɽʈ) ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʘʛʘʪʦ 

ʘʩʧʝʢʪʽʚ, ʪʘʢʠʭ ʷʢ ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʯʽʢʫʚʘʥʽ 

ʜʦʭʦʜʠ, ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ, ʧʦʢʘʟʥʠʢʠ ʧʦʚʝʨʥʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ, ʘʤʦʨʪʠʟʘʮʽʶ 

ʦʙʣʘʜʥʘʥʥʷ, ʨʠʟʠʢʠ ʪʘ ʽʥʰʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ɼʣʷ ʦʮʽʥʢʠ ʟʘʪʨʘʪ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʦʪʨʽʙʥʦ ʧʦʨʘʭʫʚʘʪʠ 

ʟʘʛʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʩʠʩʪʝʤʠ ʟ ʫʩʽʤʘ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʠʩʪʝʤʘ. 

ʊʘʙʣʠʮʷ 7.1 - ɺʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ (ʢʦʰʪʦʨʠʩ) 

 ̄ ʅʘʟʚʘ ʧʨʠʣʘʜʫ ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʫ 

ʂ-

ʩʪʴ, 

ʰʪ. 

ɺʘʨʪʽʩʪʴ 

ʦʜʠʥʠʮʽ, 

ʛʨʥ 

ɿʘʛʘʣʴʥʘ 

ʚʘʨʪʽʩʪʴ, 

ʛʨʥ 

1 ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ 

ʄɺʊ 5252 

ʰʪ. 4 6400 25600 

2 ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʢʽʤʥʘʪʽ ST-02 

ʰʪ. 1 300 300 

3 ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʚʫʣʠʮʽ ST-01 

ʰʪ. 1 600 600 

4 ɼʘʪʯʠʢ ʪʠʩʢʫ  

MBS 1700 

ʰʪ. 3 5000 15000 

5 ʈʝʣʝ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ 

KP44 

ʰʪ. 1 5500 5500 

6 ɺʠʪʨʘʪʦʤʽʨ SIEMENS 

QVE3000.010 

ʰʪ. 2 10000 20000 

7 ɭʤʥʽʩʥʠʡ ʜʘʪʯʠʢ ʨʽʚʥʷ 

DLS-27N-20 

ʰʪ. 3 8200 24600 

8 ʉʚʽʪʣʦʚʠʡ ʽʥʜʠʢʘʪʦʨ 

XB4VB4EX 

ʰʪ. 5 1500 7500 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 7.1 

 ̄ ʅʘʟʚʘ ʧʨʠʣʘʜʫ ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʫ 

ʂ-

ʩʪʴ, 

ʰʪ. 

ɺʘʨʪʽʩʪʴ 

ʦʜʠʥʠʮʽ, 

ʛʨʥ 

ɿʘʛʘʣʴʥʘ 

ʚʘʨʪʽʩʪʴ, 

ʛʨʥ 

9 ʂʥʦʧʢʘ ʩʪʘʨʪʫ ʩʠʩʪʝʤʠ 

XB4BA31 

ʰʪ. 1 300 300 

10 ʂʥʦʧʢʘ ʟʫʧʠʥʢʠ 

ʩʠʩʪʝʤʠ XB4BS8444 

ʰʪ. 1 800 800 

11 ɹʣʦʢ ʞʠʚʣʝʥʥʷ 

ABLMA 24025 

ʰʪ. 1 2200 2200 

12 ʇʃʂ Modicon 

TM172PDG42RI 

ʰʪ. 1 20000 20000 

13 ʄʦʜʫʣʴ ʨʦʟʰʠʨʝʥʥʷ 

Modicon TM172E28R 

ʰʪ. 1 8000 8000 

14 ʂʦʥʪʘʢʪʦʨʠ TPRST009 ʰʪ. 4 6600 26400 

15 ʏʘʩʪʦʪʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ ATV212 

ʰʪ. 3 16000 48000 

16 ɸʚʪʦʤʘʪʠʯʥʠʡ ʚʠʤʠʢʘʯ 

A9K23125 

ʰʪ. 5 200 1000 

17 ʉʠʣʦʚʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʚʠʤʠʢʘʯ A9K23316 

ʰʪ. 4 500 2000 

18 DIN-ʨʝʡʢʘ ʤ 3 200 600 

19 ʉʠʣʦʚʘ ʢʣʝʤʘ ʰʪ. 30 60 1800 

20 ʇʨʦʭʽʜʥʘ ʢʣʝʤʘ ʰʪ. 36 50 1800 

21 ʂʦʨʦʙ ʧʣʘʩʪʠʢʦʚʠʡ 

ʧʝʨʬʦʨʦʚʘʥʠʡ 

ʤ 7 200 1400 

22 ʌʽʢʩʘʪʦʨʠ ʥʘ ʨʝʡʮʽ ʰʪ. 16 50 800 

23 ʄʝʪʘʣʝʚʘ ʤʦʥʪʘʞʥʘ 

ʧʣʘʩʪʠʥʘ 

ʰʪ. 1 1000 1000 

24 ʑʠʪ ʑʐʄ ʰʪ. 1 6000 6000 
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 7.1 

 ̄ ʅʘʟʚʘ ʧʨʠʣʘʜʫ ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʫ 

ʂ-

ʩʪʴ, 

ʰʪ. 

ɺʘʨʪʽʩʪʴ 

ʦʜʠʥʠʮʽ, 

ʛʨʥ 

ɿʘʛʘʣʴʥʘ 

ʚʘʨʪʽʩʪʴ, 

ʛʨʥ 

25 ɽʣʝʢʪʨʦʧʨʠʚʽʜ 

Belimo EV24A-SZ-TPC 

ʰʪ. 1 22000 22000 

26 ʂʘʙʝʣʴ ʢʝʨʫʚʘʥʥʷ 

ʄʂɽʐ 2ʭ0.75 

ʤ 110 20 2200 

27 ʂʘʙʝʣʴ ʢʝʨʫʚʘʥʥʷ  

ʄʂɽʐ 3ʭ1.5 

ʤ 50 60 3000 

28 ʂʘʙʝʣʴ ʩʠʣʦʚʠʡ  

ɺɺɻ-ʥʛ 3ʭ2.5 

ʤ 40 40 1600 

29 ʂʘʙʝʣʴ ʩʠʣʦʚʠʡ 

ɺɺɻ-ʥʛ 4ʭ2.5 

ʤ 50 50 2500 

30 ʂʘʙʝʣʴ ʢʝʨʫʚʘʥʥʷ 

ʄʂɽʐ 4ʭ1.5 

ʤ 32 75 2400 

31 ʂʘʙʝʣʴ ʩʠʣʦʚʠʡ  

ɺɺɻ-ʥʛ 5ʭ2.5 

ʤ 20 80 1600 

32 ɻʦʬʨʦʪʨʫʙʘ ʤ 340 30 10200 

33 ʇʨʦʚʽʜ ʇɺ2 1.5 ʤ 10 15 150 

34 ʇʨʦʚʽʜ ʇɺ3 1.5 ʤ 15 20 300 

35 ʇʨʦʚʽʜ ʇɺ6 2.5 ʤ 10 40 400 

36 ʄʘʨʢʫʚʘʥʥʷ ʜʣʷ 

ʧʨʦʚʦʜʽʚ 

ʰʪ. 500 1.5 750 

Вартість обладнання, грн: 271 000 

 

ʆʪʞʝ ʟ ʪʘʙʣʠʮʽ 7.1 ʙʘʯʠʤʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ 

ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʫ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ, ʩʢʣʘʜʘʻ 271 ʪʠʩ. ʛʨʥ.  

ɿʥʘʡʜʝʤʦ ʢʘʧʽʪʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʉʂ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ 

ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʟʘ ʬʦʨʤʫʣʦʶ: 

ῳʂʘʚʪɺʦʙ ɺʧʨ ɺʪ ɺʤ ɺʧʥ 

ɺʦʙ - ʟʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ɸʉʂ; 
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ɺʧʨ - ʚʘʨʪʽʩʪʴ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʫ ʘʣʛʦʨʠʪʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ; 

ɺʪ - ʚʠʪʨʘʪʠ ʥʘ ʧʘʢʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 

ɺʤ - ʚʠʪʨʘʪʠ ʥʘ ʤʦʥʪʘʞ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ; 

ɺʧʥ - ʚʠʪʨʘʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʫʩʢʦʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ.   

 

ɿʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ɸʉʂ ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʢʦʪʣʘ ʚ 

ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ ʩʢʣʘʜʘʻ ɺʦʙ 271 000 ʛʨʥ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʫ ʘʣʛʦʨʠʪʤʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ  ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʙʫʜʝ ʩʢʣʘʜʘʪʠ 5% 

ʚʽʜ ʚʘʨʪʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. ɺʧʨ 271 000 z 5%  13 550 ʛʨʥ. 

ɺʠʪʨʘʪʠ ʥʘ ʧʘʢʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʫʜʫʪʴ ʩʢʣʘʜʘʪʠ ʚʠʪʨʘʪʠ 

ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʣʠʚʘ, ʚʠʚʝʟʝʥʥʷ ʟʦʣʠ ʪʘ ʙʫʜʝ ʩʢʣʘʜʘʪʠ 3% ʚʽʜ ʚʘʨʪʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ. ɺʪ 271 000 z 3%  8 150 ʛʨʥ.  

 ɺʠʪʨʘʪʠ ʥʘ ʤʦʥʪʘʞ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʻ 20% ʚʽʜ ʚʘʨʪʦʩʪʽ 

ʦʙʣʘʜʥʘʥʥʷ. ɺʤ 271 000 z 20%  54 200 ʛʨʥ. 

 ɺʠʪʨʘʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʫʩʢʦʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʩʢʣʘʜʘʻ 10% ʚʽʜ 

ʚʘʨʪʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. ɺʧʥ  271 000 z 10%  27100 ʛʨʥ. 

ʆʪʞʝ ʚʠʟʥʘʯʠʤʦ ʢʘʧʽʪʘʣʴʥʫ ʚʘʨʪʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ɸʉʂ: 

 ῳʂʘʚʪ2710001355081505420027100374000 ʛʨʥ 

ɺʠʟʥʘʯʠʤʦ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ῳɺʘʚʪ  ɺʝ  ɺʘ  ɺʨ  ɺʟ 

ɺʝ - ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ 

ʧʦʪʫʞʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ ʾʭʥʴʦʛʦ ʯʘʩʫ ʨʦʙʦʪʠ, ʪʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: ɺʝ  ʉʝ z ʊ z .  

ʉʝ - ʪʘʨʠʬ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʛʨʥ/ʢɺʪ*ʛʦʜ; 

ʊ - ʯʘʩ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʨʽʢ; 

ὔ - ʧʦʪʫʞʥʽʩʪʴ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʢɺʪ. 

 ʉʝ 4Ȣ86 ʛʨʥȾʢɺʪzʛʦʜȠ  

 ʊ 3000 ʛʦʜȠ  

 ὔ  10 ʢɺʪ. 

ɺʝ  4Ȣ86 z 3000 z 10  145 800 ʛʨʥ 

ɺʘ  - ʚʠʪʨʘʪʠ ʥʘ ʨʝʥʦʚʘʮʽʶ (ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ), ʟʥʘʭʦʜʠʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: ɺʘ  0Ȣ2 zЎʂʘʚʪ  0Ȣ2 z374000 74800 ʛʨʥ  

 ɺʨ - ʚʠʪʨʘʪʠ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ:  ɺʨ  0Ȣ5 zЎʂʘʚʪ  0Ȣ5 z374000  187000 ʛʨʥ 

 



 

 

 

 
 

ɿʤʥ. ɸʨʢ. ˉ ʜʦʢʫʤ. ʇʽʜʧʠʩ ɼʘʪʘ 

ɸʨʢ. 

124 
ʊɸ-91391.0007.001.ɸʊʍ.ʇ 

 
 

ɺʟ - ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʨʧʣʘʪʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʟʥʘʭʦʜʠʤʦ 

ʟʘ ʬʦʨʤʫʣʦʶ: ɺʟ  ɺʟʧ z ʊ z ὲ  

ɺʟʧ - ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ ʤʽʩʷʮʴ, ɺʟʧ  20 000 ʛʨʥ; 

 ʊ - ʯʘʩ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʟʘ ʨʽʢ,  ʊ  3 ʤʽʩ; 

 ὲ - ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ,  ὲ  2 ʯʦʣ. 

ɺʟ 20 000 z 3 z 2  120 000 ʛʨʥ 

ʆʪʞʝ ʧʽʜʨʘʭʫʻʤʦ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: 

ῳɺʘʚʪ 145 800  74800187000120 000  527600 ʛʨʥ 

ʉʠʩʪʝʤʘ ʙʫʜʝ ʚʚʘʞʘʪʠʩʷ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʦʶ ʷʢʱʦ, ʪʝʨʤʽʥ 

ʦʢʫʧʥʦʩʪʽ ʙʫʜʝ ʤʝʥʰʠʡ ʟʘ ʥʦʨʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʘ ʦʢʫʧʥʦʩʪʽ (ʊʦʢ 

 ʊʦʢ
ᶻ), ʷʢʱʦ ʥʦʨʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʘ ʦʢʫʧʥʦʩʪʽ ʩʢʣʘʜʘʻ ʊʦʢ

ᶻ  3 ʨʦʢʠ. 

ʊʘʢʦʞ ʨʦʟʨʘʭʫʻʤʦ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʟʘ 

ʬʦʨʤʫʣʦʶ:ɽʬ ЎὟ ɽʥ Ўzʂʘʚʪ 

ɽʥ - ʥʦʨʤʘʪʠʚʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ, 0.15. 

ɽʬ 1850000Ȣ15z374000  128 900 ʛʨʥ 

ῳὟ - ʝʢʦʥʦʤʽʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʚʽʜ ʚʚʝʜʝʥʥʷ ɸʉʋ ʚ ʜʽʶ, ʪʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: ῳὟ  ɽʢ Ўɺʘʚʪ  

 ɽʢ - ʝʢʦʥʦʤʽʷ ʚʽʜ ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ ɸʉʋ, ɽʢ 712 600 ʛʨʥ. 

 ῳὟ  712 600 527 600  185000 ʛʨʥ   

ɿʥʘʡʜʝʤʦ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʊʦʢ  ЎʂʘʚʪȾЎὟ 374000 Ⱦ 185000  2Ȣ02 ʨʦʢʠ  

(ʊʦʢ  ʊʦʢ
ᶻ) 

2Ȣ02 ʨʦʢʠ  3 ʨʦʢʠ 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʠʩʪʝʤʘ ʻ ʝʢʦʥʦʤʽʯʥʦ 

ʝʬʝʢʪʠʚʥʦʶ, ʷʢ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ (ʊʦʢ  ʊʦʢ
ᶻ), ʘ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ 

ʩʢʣʘʜʘʻ ʜʚʘ ʨʦʢʠ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʠʩʪʝʤʘ ʧʨʦʪʷʛʦʤ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ ʜʘʻ 

ʜʦʩʪʘʪʥʴʦ ʧʨʠʙʫʪʢʫ ʜʣʷ ʦʢʫʧʥʦʩʪʽ.  
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ВИСНОВКИ  

 

ɼʠʧʣʦʤʥʠʡ ʧʨʦʝʢʪ ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʨʦʙʮʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʚʦʜʦʛʨʽʡʥʠʤ ʢʦʪʣʦʤ ʚ ʪʨʝʥʘʞʝʨʥʦʤʫ ʟʘʣʽ 

ʧʣʦʱʝʶ 1000 ʤ2. ɹʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʦʙʨʘʥʠʡ ʩʘʤʝ ʚʘʨʽʘʥʪ ʽʟ ʪʚʝʨʜʦʧʘʣʠʚʥʠʤ ʚʦʜʦʛʨʽʡʥʠʤ ʜʚʦʢʦʥʪʫʨʥʠʤ 

ʢʦʪʣʦʤ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ ʯʝʨʝʟ ʩʚʦʶ ʥʘʜʽʡʥʽʩʪʴ, ʙʝʟʧʝʯʥʽʩʪʴ 

ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʣʶʜʠʥʠ. 

 ɼʘʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʪʨʠ ʢʦʥʪʫʨʠ ʨʝʛʫʣʶʚʘʥʥʷ. ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ  ʥʘ ʚʠʭʦʜʽ ʟ ʢʦʪʣʘ ʦʙʨʘʥʘ ʦʜʥʦʢʦʥʪʫʨʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʢʝʨʫʻ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʤʦʪʦʨʘ, ʱʦ ʧʦʜʘʻ ʧʘʣʠʚʦ ʚ ʢʘʤʝʨʫ  ʟʛʦʨʘʥʥʷ. 

ɼʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʚ ʧʦʚʽʪʨʦʧʨʦʚʦʜʽ ʪʘ ʨʦʟʨʽʜʞʝʥʥʷʤ ʚ ʪʦʧʮʽ 

ʦʙʨʘʥʽ ʦʜʥʦʢʦʥʪʫʨʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʢʝʨʫʶʪʴʩʷ  ʜʫʪʪʻʚʠʤ ʚʝʥʪʠʣʷʪʦʨʦʤ ʪʘ 

ʜʠʤʦʩʦʩʦʤ. 

 ʈʦʟʨʘʭʫʥʦʢ ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʩʠʩʪʝʤʘ ʻ 

ʜʦʩʠʪʴ ʥʘʜʽʡʥʦʶ, ʤʦʞʝ ʧʦʩʣʫʛʫʚʘʪʠ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ ʽʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʪʘ 

ʤʦʞʝ ʚʠʪʨʠʤʘʪʠ ʚʠʩʦʢʽ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

 ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙôʻʢʪʘ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʪʨʠʤʘʥʥʶ 

ʢʨʠʚʦʾ ʨʦʟʛʦʥʫ. ɼʣʷ ʮʴʦʛʦ ʨʝʛʫʣʷʪʦʨ ʙʫʚ ʧʝʨʝʚʝʜʝʥʠʡ ʫ ʨʫʯʥʠʡ ʨʝʞʠʤ, ʘ 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʩʪʘʙʽʣʽʟʦʚʘʥʝ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʥʝʩʝʥʝ ʟʙʫʨʝʥʥʷ. ʄʝʪʦʜʦʤ 

ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙ'ʻʢʪʘ ʪʘ ʩʢʣʘʜʝʥʘ ʧʝʨʝʜʘʚʘʣʴʥʘ 

ʬʫʥʢʮʽʷ. ʇʽʩʣʷ ʯʦʛʦ ʨʦʟʨʘʭʦʚʘʥʠʡ ʨʝʛʫʣʷʪʦʨ ʟʘ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ, ʢʨʘʱʠʤ ʟ 

ʷʢʠʭ ʚʠʷʚʠʚʩʷ ʨʝʛʫʣʷʪʦʨ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʝʢʩʧʨʝʩ ʤʝʪʦʜʦʤ. ʊʘʢʦʞ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ. 

 ʈʦʟʨʦʙʣʝʥʽ ʛʨʘʬʽʯʥʽ ʩʭʝʤʠ: ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʩʭʝʤʘ 

ʩʪʨʫʢʪʫʨʥʘ ʇʊʂ, ʧʨʠʥʮʠʧʦʚʘ ʝʣʝʢʪʨʠʯʥʘ ʩʭʝʤʘ, ʟʘʛʘʣʴʥʠʡ ʚʠʜ ʱʠʪʘ, 

ʤʦʥʪʘʞʥʘ ʩʭʝʤʘ ʱʠʪʘ ʪʘ ʩʭʝʤʘ ʟʦʚʥʽʰʥʽʭ ʟ'ʻʜʥʘʥʴ. ʊʘʢʦʞ ʩʢʣʘʜʝʥʘ 

ʩʧʝʮʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ. 

 ʉʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ ʇʃʂ ʚʽʜ ʢʦʤʧʘʥʽʾ çSchneider 

Electricè ʪʘ ʟʘʧʨʦʛʨʘʤʦʚʘʥʘ ʫ ʧʨʦʛʨʘʤʽ Codesys.  

ɹʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʫʥʽʚʝʨʩʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʉɸʈ ʚ ʩʝʨʝʜʦʚʠʱʽ 

CODESYS, ʩʪʚʦʨʝʥʦ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʦʙ'ʻʢʪ ʫ Matlab Simulink ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ 

ʽʥʪʝʨʬʝʡʩ ʚ Indusoft Web Studio ʜʣʷ ʝʤʫʣʷʮʽʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ.  

 ʈʦʟʜʽʣ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʻ ʘʩʧʝʢʪʠ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʩʪʝʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ 

ʚʽʜʧʦʚʽʜʘʻ ʚʩʽʤ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʧʨʘʮʽ. ʋ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʽ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ 

ʪʘ ʰʣʷʭʠ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʙʝʟʧʝʢ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɹʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ 
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ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ ʩʠʩʪʝʤʠ ʜʣʷ 

ʧʝʨʩʦʥʘʣʫ ʪʨʝʥʘʞʝʨʥʦʛʦ ʟʘʣʫ. ʊʘʢʽ ʘʩʧʝʢʪʠ, ʷʢ ʧʨʘʚʠʣʴʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ 

ʧʽʜʢʣʶʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʟʘʭʠʩʪ ʚʽʜ ʧʝʨʝʛʨʽʚʫ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʴ, ʘ ʪʘʢʦʞ 

ʙʝʟʧʝʢʘ ʧʽʜ ʯʘʩ ʨʝʛʫʣʷʨʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ, 

ʨʝʪʝʣʴʥʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ. 

 ʇʨʦʚʽʚʰʠ ʪʝʭʥʽʢʦ ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ 

ʧʨʠʙʣʠʟʥʠʡ ʯʘʩ ʦʢʫʧʥʦʩʪʽ ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʻ 2 ʨʦʢʠ. ɼʘʥʠʡ ʯʘʩ ʦʢʫʧʥʦʩʪʽ 

ʻ ʤʝʥʰʠʤ ʚʽʜ ʥʦʨʤʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʘ ʦʢʫʧʥʦʩʪʽ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʩʠʩʪʝʤʘ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʶ ʪʘ ʝʬʝʢʪʠʚʥʦʶ.  

ʆʪʞʝ, ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ, ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʣʷ 

ʪʚʝʨʜʦʧʘʣʠʚʥʦʛʦ ʚʦʜʦʛʨʽʡʥʦʛʦ ʢʦʪʣʘ ʚ ʪʨʝʥʘʞʝʨʥʠʭ ʟʘʣʘʭ. ʎʷ ʩʠʩʪʝʤʘ ʥʝ 

ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ, ʘʣʝ ʡ ʩʧʨʠʷʪʠʤʝ ʙʝʟʧʝʮʽ ʪʘ 

ʢʦʤʬʦʨʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʦʢʫʧʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ.  
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