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ɍɧɢɜɟɪɡɢɬɟɬ ɭ Ȼɟɨɝɪɚɞɭ 

 

Ɋɭɞɚɪɫɤɨ-ɝɟɨɥɨɲɤɢ ɮɚɤɭɥɬɟɬ 

 

 

ɇɚɫɬɚɜɧɨ-ɧɚɭɱɧɨɦ ɜɟʄɭ 
 

 

ɉɪɟɞɦɟɬ: ɇɚɭɱɧɚ ɡɚɫɧɨɜɚɧɨɫɬ ɬɟɦɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɤɚɧɞɢɞɚɬɚ Ȼɪɚɧɤɚ Ƚɪɭɛɚɱɚ, 
ɦɚɫɬɟɪ ɢɧɠɟʃɟɪɚ ɦɚɲɢɧɫɬɜɚ 

 

Ɉɞɥɭɤɨɦ ɛɪ. 1/85 ɨɞ 23.04.2018. ɝɨɞɢɧɟ ɢɦɟɧɨɜɚɧɢ ɫɦɨ ɡɚ ɱɥɚɧɨɜɟ Кɨɦɢɫɢʁɟ ɡɚ ɨɰɟɧɭ 
ɧɚɭɱɧɟ ɡɚɫɧɨɜɚɧɨɫɬɢ ɬɟɦɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɤɚɧɞɢɞɚɬɚ Ȼɪɚɧɤɚ Ƚɪɭɛɚɱɚ, ɦɚɫɬɟɪ 
ɢɧɠɟʃɟɪɚ ɦɚɲɢɧɫɬɜɚ, ɩɨɞ ɧɚɫɥɨɜɨɦ Ɇɨɞɟɥɨɜɚʃɟ ɛɭɲɨɬɢɧɚ ɭ ɝɚɫ-ɥɢɮɬɭ ɢ ɢɫɩɢɬɢɜɚʃɟ 
ɭɬɢɰɚʁɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɫɚɫɬɚɜ ɩɪɨɢɡɜɟɞɟɧɨɝ ɮɥɭɢɞɚ. 
 

ɇɚ ɨɫɧɨɜɭ ɩɪɢɥɨɠɟɧɨɝ ɦɚɬɟɪɢʁɚɥɚ ɭɡ ɡɚɯɬɟɜ ɤɚɧɞɢɞɚɬɚ Кɨɦɢɫɢʁɚ ɩɨɞɧɨɫɢ ɫɥɟɞɟʄɢ  
 

 

ɂɁȼȿɒɌȺȳ 
 

 

1. ɉɈȾȺɐɂ Ɉ ɄȺɇȾɂȾȺɌɍ 

 

1.1 Ȼɢɨɝɪɚɮɫɤɢ ɩɨɞɚɰɢ 

 

Кɚɧɞɢɞɚɬ Ȼɪɚɧɤɨ Ƚɪɭɛɚɱ, ɦɚɫɬɟɪ ɢɧɠɟʃɟɪ ɦɚɲɢɧɫɬɜɚ, ɪɨђɟɧ ʁɟ 15.07.1991. ɝɨɞɢɧɟ ɭ 
Ɂɪɟʃɚɧɢɧɭ, ɝɞɟ ʁɟ ɡɚɜɪɲɢɨ ɨɫɧɨɜɧɭ ɲɤɨɥɭ ɢ Ƚɢɦɧɚɡɢʁɭ (ɩɪɢɪɨɞɧɢ ɫɦɟɪ). 

 

Ɉɫɧɨɜɧɟ ɚɤɚɞɟɦɫɤɟ ɫɬɭɞɢʁɟ ɧɚ Ɇɚɲɢɧɫɤɨɦ ɮɚɤɭɥɬɟɬɭ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ Ȼɟɨɝɪɚɞɭ ɭɩɢɫɚɨ ʁɟ 
2010.ɝɨɞɢɧɟ, ɚ ɡɚɜɪɲɢɨ 2013.ɝɨɞɢɧɟ ɫɚ ɩɪɨɫɟɱɧɨɦ ɨɰɟɧɨɦ 7,87. Ɇɚɫɬɟɪ ɚɤɚɞɟɦɫɤɟ ɫɬɭɞɢʁɟ 
ɧɚ Ɇɚɲɢɧɫɤɨɦ ɮɚɤɭɥɬɟɬɭ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ Ȼɟɨɝɪɚɞɭ ɧɚ ɫɬɭɞɢʁɫɤɨɦ ɩɪɨɝɪɚɦɭ ɉɪɨɰɟɫɧɚ 
ɬɟɯɧɢɤɚ ɢ ɡɚɲɬɢɬɚ ɠɢɜɨɬɧɟ ɫɪɟɞɢɧɟ ɭɩɢɫɚɨ ʁɟ 2013.ɝɨɞɢɧɟ, ɚ ɡɚɜɪɲɢɨ 2015. ɝɨɞɢɧɟ,ɫɚ 
ɩɪɨɫɟɱɧɨɦ ɨɰɟɧɨɦ 9,05. Ɇɚɫɬɟɪ ɪɚɞ ʁɟ ɭɪɚɞɢɨ ɧɚ ɬɟɦɭ ɩɨɞ ɧɚɫɥɨɜɨɦ Ɇɟɬɨɞɟ ɩɪɟɥɚɫɤɚ 
ɝɚɫɨɜɨɞɚ ɩɪɟɤɨ ɜɨɞɟɧɢɯ ɬɨɤɨɜɚ ɢ ɩɪɟɞɥɨɝ ɢɞɟʁɧɨɝ ɪɟɲɟʃɚ ɡɚ ɩɪɟɥɚɡɚɤ ɝɚɫɨɜɨɞɚ ɩɪɟɤɨ 
ɪɟɤɟ. 
Ⱦɨɤɬɨɪɫɤɟ ɫɬɭɞɢʁɟ ʁɟ ɭɩɢɫɚɨ 2015. ɝɨɞɢɧɟ ɧɚ ɧɚ Ɋɭɞɚɪɫɤɨ ɝɟɨɥɨɲɤɨɦ ɮɚɤɭɥɬɟɬɭ 
ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ Ȼɟɨɝɪɚɞɭ ɧɚ ɫɬɭɞɢʁɫɤɨɦ ɩɪɨɝɪɚɦɭ Ɋɭɞɚɪɫɤɨ ɢɧɠɢʃɟɪɫɬɜɨ. ɍ ɬɨɤɭ ɫɬɭɞɢʁɚ 
ʁɟ ɩɨɥɨɠɢɨ ɫɜɟ ɢɫɩɢɬɟ ɩɪɟɞɜɢђɟɧɟ ɧɚɫɬɚɜɧɢɦ ɩɥɚɧɨɦ ɢ ɩɪɨɝɪɚɦɨɦ ɫɚ ɩɪɨɫɟɱɧɨɦ ɨɰɟɧɨɦ 
9,83. 
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Кɚɨ ɚɭɬɨɪ ɢɥɢ ɤɨɚɭɬɨɪ ɭ ɬɨɤɭ ɞɨɤɬɨɪɫɤɢɯ ɫɬɭɞɢʁɚ ɩɭɛɥɢɤɨɜɚɨ ɞɜɚ ɧɚɭɱɧɚ ɪɚɞɚ ɭ 
ɱɚɫɨɩɢɫɢɦɚ ɫɚ SCI ɥɢɫɬɟ. 

Кɚɧɞɢɞɚɬ ʁɟ ɡɚɜɪɲɢɨ ɨɛɭɤɭ ɡɚ ɪɚɞ ɫɚ ɫɨɮɬɜɟɪɫɤɢɦ ɩɚɤɟɬɨɦ Aspen HYSYS Process 
modeling, ɚ ɩɨɫɟɞɭʁɟ ɢ ɦɟђɭɧɚɪɨɞɧɨ ɩɪɢɡɧɚɬ ɫɟɪɬɢɮɢɤɚɬ ɡɚ ɩɪɨʁɟɤɬɨɜɚʃɟ ɭ ɩɨɦɟɧɭɬɨɦ 
ɫɨɮɬɜɟɪɫɤɨɦ ɩɚɤɟɬɭ. 

1.2  ɇɚɭɱɧɨɢɫɬɪɚɠɢɜɚɱɤɢ ɪɚɞ 

 

Кɚɧɞɢɞɚɬ ʁɟ ɞɨɤɬɨɪɫɤɟ ɫɬɭɞɢʁɟ ɧɚ Ɋɭɞɚɪɫɤɨ-ɝɟɨɥɨɲɤɨɦ ɮɚɤɭɥɬɟɬɭ, ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ 
Ȼɟɨɝɪɚɞɭ, ɧɚ cɬɭɞɢʁɫɤɨɦ ɩɪɨɝɪɚɦɭ Ɋɭɞɚɪɫɤɨ ɢɧɠɟʃɟɪɫɬɜɨ, ɭɩɢɫɚɨ ɲɤɨɥɫɤɟ 
2015/2016.ɝɨɞɢɧɟ ɢ ɩɨɥɨɠɢɨ ɫɜɟ ɢɫɩɢɬɟ ɩɪɟɞɜɢђɟɧɟ ɧɚɫɬɚɜɧɢɦ ɩɥɚɧɨɦ ɫɚ ɩɪɨɫɟɱɧɨɦ 
ɨɰɟɧɨɦ 9,83. 

Ɋ.ɛɪ 

Ɉɡɧɚɤɚ 
ɩɪɟɞɦɟɬɚ ɇɚɡɢɜ Ɉɰɟɧɚ 

1. 13-3ɂȾȾ3 ɂɡɪɚɞɚ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ 10 

2. 13-3ɇɇȽɊ 

ɇɟɤɨɧɜɟɧɰɢɨɧɚɥɧɢ ɧɚɮɬɧɢ ɢ ɝɚɫɧɢ 
ɪɟɫɭɪɫɢ 10 

3. 13-3Ɉɉȿɇ 

Ɉɞɚɛɪɚɧɚ ɩɨɝɥɚɜʂɚ ɢɡ ɟɤɫɩɥɨɚɬɚɰɢʁɟ 
ɧɚɮɬɟ ɢ ɝɚɫɚ 10 

4. 13-3ȿɋɆȿ 

ȿɧɟɪɝɟɬɫɤɢ ɫɢɫɬɟɦɢ ɢ ɦɨɞɟɥɢɪɚʃɟ ɭ 
ɟɧɟɪɝɟɬɢɰɢ 9 

5. 13-3ɂȾȾ4 ɂɡɪɚɞɚ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ 10 

6. 13-3ɈɉɌɇ 

Ɉɞɚɛɪɚɧɚ ɩɨɝɥɚɜʂɚ ɢɡ ɩɪɢɩɪɟɦɟ ɢ 

ɬɪɚɧɫɩɨɪɬɚ ɧɚɮɬɟ ɢ ɝɚɫɚ 9 

7. 13-3ȼКɈɊ 

ȼɢɲɟɤɪɢɬɟɪɢʁɭɦɫɤɨ ɨɞɥɭɱɢɜɚʃɟ  ɭ 
ɪɭɞɚɪɫɤɨɦ ɢɧɠɟʃɟɪɫɬɜɭ 10 

8. 13-3ɂȾȾ1 ɂɡɪɚɞɚ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ 10 

9. 13-3ɎɉɌɆ Ɏɟɧɨɦɟɧɢ ɩɪɟɧɨɫɚ ɬɨɩɥɨɬɟ ɢ ɦɚɫɟ 10 

10. 13-3ɂȾȾ2 ɂɡɪɚɞɚ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ 10 

11. 13-3ɂɇɎɋ ɂɧɮɨɪɦɚɰɢɨɧɢ ɫɢɫɬɟɦɢ 10 

12. 13-3ɉɆɆɊ 

ɉɪɢɦɟɧɚ ɦɟɬɨɞɚ ɦɟɤɨɝ ɪɚɱɭɧɚɪɫɬɜɚ ɭ 
ɪɭɞɚɪɫɤɨɦ ɢɧɠɟʃɟɪɫɬɜɭ 10 

 

Ɋɚɞɨɜɢ ɲɬɚɦɩɚɧɢ ɭ ɦɟђɭɧɚɪɨɞɧɢɦ ɱɚɫɨɩɢɫɢɦɚ ɫɚ SCI ɥɢɫɬɟ: 
 

Раɞ у ɜɨɞɟћɟɦ ɦɟђуɧаɪɨɞɧɨɦ чаɫɨɩɢɫу (М21а) 
 

Branko Grubač, Snežana Šević, Marija Živković (2018), Effect of Gas-Lift on Liquefied 

Petroleum Gas (LPG) Product Yield: A Case Study of Chinarevskoe Gas Treatment Unit 
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(Kazakhstan), Journal of Petroleum Science and Engineering, Volume 165,  586-595,  

https://doi.org/10.1016/j.petrol.2018.02.069 

 

Раɞ у чаɫɨɩɢɫу ɨɞ ɦɟђуɧаɪɨɞɧɨɝ ɡɧачаја (М23) 
 

Sevic Snezana,Grubac Branko (2017) Simulation of Temperature-Pressure Profiles and Wax 

Deposition in Gas-Lift Wells, CHEMICAL INDUSTRY & CHEMICAL ENGINEERING 

QUARTERLY, vol. 23, br. 4, str. 537-545https://doi.org/10.2298/CICEQ161014006S 

1.3  Ɋɚɞɧɨ ɢɫɤɭɫɬɜɨ 

 

Ɉɞ 2015. ɝɨɞɢɧɟ ɞɨ ɞɚɧɚɫ ɤɚɧɞɢɞɚɬ Ȼɪɚɧɤɨ Ƚɪɭɛɚɱ ʁɟ ɡɚɩɨɫɥɟɧ ɭ ɤɨɦɩɚɧɢʁɢ PM Lucas 

d.o.o.ɤɨʁɚ ɫɟ ɛɚɜɢ ɫɟɪɜɢɫɧɢɦ ɭɫɥɭɝɚɦɚ ɭ ɧɚɮɬɧɨʁ ɢ ɝɚɫɧɨʁ ɢɧɞɭɫɬɪɢʁɢ. 

 

Кɚɨ  ɩɪɨɰɟɫɧɢ ɢɧɠɟʃɟɪ ɪɚɞɢɨ ʁɟ ɧɚ ɫɥɟɞɟʄɢɦ ɩɨɫɥɨɜɢɦɚ: 

− ɉɭɲɬɚʃɟ ɭ ɪɚɞ ɩɨɫɬɪɨʁɟʃɚ ɡɚ ɩɪɟɪɚɞɭ ɧɚɮɬɧɨɝ ɢ ɝɚɫɧɨɝ ɤɨɧɞɟɧɡɚɬɚ (ɤɚɩɚɰɢɬɟɬ 
ɩɨɫɬɪɨʁɟʃɚ 4,5 ɦɢɥɢɨɧɚ m

3ɝɚɫɚ ɧɚ ɞɚɧ) ɭ Кɚɡɚɯɫɬɚɧɭ. ɉɪɨʁɟɤɚɬ ɨɜɨɝ ɩɨɫɬɪɨʁɟʃɚ 
ɦɨɞɟɥɢɪɚɧ ʁɟ ɭ ɫɨɮɬɜɟɪɫɤɨɦ ɩɚɤɟɬɭ Aspen HYSYS. 

− Ɉɩɬɢɦɢɡɚɰɢʁa ɩɨɫɬɪɨʁɟʃɚ ɡɚ ɫɬɚɛɢɥɢɡɚɰɢʁɭ ɧɚɮɬɧɨɝ ɤɨɧɞɟɧɡɚɬɚ,  
− Ɇɨɞɟɥɢɪɚʃɟ ɢ ɨɩɬɢɦɢɡɚɰɢʁɚ ɚɦɢɧɫɤɨɝ ɩɨɫɬɪɨʁɟʃɚ,  
− Ɇɨɞɟɥɢɪɚʃe ɛɭɲɨɬɢɧɚ ɫɚ ɝɚɫ-ɥɢɮɬɨɦ,  

− ɉɪɨɜɟɪaɪɚɞɚ ɛɭɲɨɬɢɧɚ ɧɚ ɤɨɦɩɥɟɬɧɨɦ ɧɚɮɬɧɨɦ ɢ ɝɚɫɨɤɨɧɞɟɧɡɚɬɧɨɦ ɩɨʂɭ 
Чɢɧɚɪɟɜɫɤɨɟ ɭ Ɂɚɩɚɞɧɨɦ Кɚɡɚɤɯɫɬɚɧɭ ɫɚ ɚɫɩɟɤɬɚ „flow assurance“. 

 

1.4 Ɉɰɟɧɚ ɩɨɞɨɛɧɨɫɬɢ ɤɚɧɞɢɞɚɬɚ ɡɚ ɪɚɞ ɧɚ ɩɪɟɞɥɨɠɟɧɨʁ ɬɟɦɢ 

 

 

ɋ ɨɛɡɢɪɨɦ ɧɚ ɫɬɟɱɟɧɨ ɨɛɪɚɡɨɜɚʃɟ ɢ ɭɤɭɩɧɭ ɞɨɫɚɞɚɲʃɭ ɧɚɭɱɧɭ ɢ ɫɬɪɭɱɧɭ ɚɤɬɢɜɧɨɫɬ 

ɤɚɧɞɢɞɚɬɚ, ɫɦɚɬɪɚɦɨ ɞɚ ɤɚɧɞɢɞɚɬ Ȼɪɚɧɤɨ Ƚɪɭɛɚɱ ɦɚɫɬɟɪ ɢɧɠɟʃɟɪ ɦɚɲɢɧɫɬɜɚ ɢɦɚ ɫɜɟ 
ɩɨɬɟɛɧɟ ɤɜɚɥɢɮɢɤɚɰɢʁɟ ɡɚ ɭɫɩɟɲɚɧ ɪɚɞ ɧɚɩɪɟɞɥɨɠɟɧɨʁ ɬɟɦɢ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɢɡ 
ɫɥɟɞɟʄɢɯ ɪɚɡɥɨɝɚ: 
− ɉɨɥɨɠɢɨ ʁɟ ɫɜɟ ɢɫɩɢɬɟ ɧɚ ɞɨɤɬɨɪɫɤɢɦ ɫɬɭɞɢʁɚɦɚ ɫɚ ɜɢɫɨɤɨɦ ɩɪɨɫɟɱɧɨɦ ɨɰɟɧɨɦ; 
− ɉɨɫɟɞɭʁɟ ɨɞɝɨɜɚɪɚʁɭʄɟ ɫɬɪɭɱɧɨ ɨɛɪɚɡɨɜɚʃɟ; 

− Ɍɨɤɨɦ ɞɨɫɚɞɚɲʃɟɝ ɪɚɞɧɨɝ ɢɫɤɭɫɬɜɚ ɛɚɜɢɨ ɫɟ ɩɪɨɛɥɟɦɚɬɢɤɨɦ ɤɨʁɚ ʁɟ ɞɢɪɟɤɬɧɨ ɜɟɡɚɧɚ ɡɚ 
ɩɪɟɞɥɨɠɟɧɭ ɬɟɦɭ ɞɢɫɟɪɬɚɰɢʁɟ; 

− ɉɨɫɟɞɭʁɟ ɩɨɬɪɟɛɧɟ ɫɩɨɫɨɛɧɨɫɬɢ, ɜɟɲɬɢɧɟ ɢ ɤɨɦɩɟɬɟɧɰɢʁɟ ɡɚ ɨɡɛɢʂɚɧ ɧɚɭɱɧɨ-

ɢɫɬɪɚɠɢɜɚɱɤɢ ɪɚɞ ɢɡ ɨɛɥɚɫɬ ɤɨʁɚ ʁɟ ɩɪɟɞɦɟɬ ɞɢɫɟɪɬɚɰɢʁɟ; 

− ɉɨɤɚɡɭʁɟ ɚɦɛɢɰɢʁɭ ɡɚ ɧɚɭɱɧɨ ɭɫɚɜɪɲɚɜɚʃɟ ɢ ɢɡɪɚɡɢɬɭ ɢɧɢɰɢʁɚɬɢɜɭ ɡɚ 
ɧɚɭɱɧɨɢɫɬɪɚɠɢɜɚɱɤɢ ɪɚɞ. 
 

 

 

 

 

 

https://www.sciencedirect.com/science/journal/09204105/165/supp/C
https://doi.org/10.1016/j.petrol.2018.02.069
https://doi.org/10.2298/CICEQ161014006S


4 

 

2. ɉɊȿȾɆȿɌ ɂ ɐɂȴ ɂɋɌɊȺɀɂȼȺȵȺ 

 

 

Ɉɫɬɜɚɪɢɜɚʃɟ ɦɚɤɫɢɦɚɥɧɟ ɩɪɨɢɡɜɨɞʃɟ ʁɟ ʁɟɞɚɧ ɨɞ ɧɚʁɡɧɚɱɚʁɧɢʁɢɯ ɰɢʂɟɜɚ ɩɪɢ 
ɟɤɫɩɥɨɚɬɚɰɢʁɢ ɧɚɮɬɟ ɢ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ. ɋɦɚʃɟʃɟɦ ɥɟɠɢɲɧɟ ɟɧɟɪɝɢʁɟ, ɫɦɚʃɭʁɟ ɫɟ ɢ 
ɤɨɥɢɱɢɧɚ ɩɪɨɢɡɜɟɞɟɧɟ ɧɚɮɬɟ, ɞɨ ɩɨɬɩɭɧɨɝ ɩɪɟɫɬɚɧɤɚ ɩɪɨɢɡɜɨɞʃɟ. Ⱦɚ ɛɢ ɫɟ ɡɚɭɫɬɚɜɥɨ 
ɫɦɚʃɟʃɟ ɢɥɢ ɩɪɟɫɬɚɧɚɤ ɩɪɨɢɡɜɨɞʃɟ, ɩɨɬɪɟɛɧɨ ʁɟ  ɨɛɟɡɛɟɞɢɬɢ ɞɨɞɚɬɧɭ ɟɧɟɪɝɢʁɭ ɭ 
ɥɟɠɢɲɬɭ. Ⱦɨɞɚɬɧɚ ɟɧɟɪɝɢʁɚ ɦɨɠɟ ɨɛɟɡɛɟɞɢɬɢ ɧɚ ɜɢɲɟ ɧɚɱɢɧɚ, ɚ ɧɚʁɱɟɲʄɟ ɫɟ ɩɪɢɦɟʃɭʁɭ 
ɞɭɛɢɧɫɤɨ ɩɭɦɩɚʃɟ ɢ ɝɚɫ ɥɢɮɬ ɦɟɬɨɞɚ. 

 

Ƚɚɫ-ɥɢɮɬ ɦɟɬɨɞɚ ɩɪɟɞɫɬɚɜʂɚ ɦɟɯɚɧɢɱɤɭ ɦɟɬɨɞɭ ɩɨɞɢɡɚʃɚ ɧɚɮɬɟ ɫɚ ɞɧɚ ɛɭɲɨɬɢɧɟ ɧɚ 
ɩɨɜɪɲɢɧɭ, ɤɨɞ ɤɨʁɟ ɫɟ ɤɨɪɢɫɬɢ ɟɧɟɪɝɢʁɚ ɤɨɦɩɪɢɦɨɜɚɧɨɝ ɝɚɫɚ ɤɨʁɢ ɫɟ ɭɬɢɫɤɭʁɟ ɤɪɨɡ 
ɩɪɫɬɟɧɚɫɬɢ ɩɪɨɫɬɨɪ casing ɩɪɟɤɨ ɝɚɫ-ɥɢɮɬ ɜɟɧɬɢɥɚ, ɩɨɫɬɚɜʂɟɧɨɝ ɧɚ ɰɟɜɨɜɨɞɭ. Ƚɚɫ-ɥɢɮɬ 
ɦɟɬɨɞɚ ɫɟ ɨɛɢɱɧɨ ɩɪɢɦɟʃɭʁɟ ɤɨɞ ɩɪɨɢɡɜɨɞɧɢɯ ɛɭɲɨɬɢɧɚ ɤɨʁɟ ɩɨɪɟɞ ɧɚɮɬɟ ɩɪɨɢɡɜɨɞɟ ɢ 
ɡɧɚɱɚʁɧɭ ɤɨɥɢɱɢɧɭ ɝɚɫɚ. 
 

ɍɬɢɫɤɢɜɚʃɟ ɝɚɫɚ ɩɨɪɟɞ ɨɛɟɡɛɟђɟʃɚ ɞɨɞɚɬɧɟ ɟɧɟɪɝɢʁɟ ɩɨɬɪɟɛɧɟ ɡɚ ɩɪɨɢɡɜɨɞʃɭ ɧɚɮɬɟ ɢ 
ɝɚɫɚ,ɭɬɢɱɟ ɢ ɧɚ ɩɪɨɦɟɧɭ PVT ɩɨɧɚɲɚʃɚ ɮɥɭɢɞɚ ɭ ɥɟɠɢɲɬɭ. ɍɬɢɰɚʁ ɭɬɢɫɧɭɬɨɝ ɝɚɫɚ ɫɟ 
ɨɝɥɟɞɚ ɭ ɩɪɨɦɟɧɢ ɭɫɥɨɜɚ ɮɚɡɧɟ ɪɚɜɧɨɬɟɠɟ ɢ ɩɪɨɦɟɧɢ ɢɡɝɥɟɞɚ ɮɚɡɧɢɯ ɞɢʁɚɝɪɚɦɚ, ɬʁ. 
ɩɪɟɧɨɫɭ ɦɚɫɟ ɢɡ ɬɟɱɧɟ ɭ ɝɚɫɨɜɢɬɭ ɮɚɡɭ ɢ ɨɛɪɚɬɧɨ. 
 

ɉɨɬɜɪɞɚ ɩɨɫɬɨʁɚʃɚ ɭɬɢɰɚʁɚ ɭɬɢɫɤɢɜɚʃɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɩɪɟɧɨɫ ɦɚɫɟ ʁɟɫɭ ɢɡɦɟɪɟɧɢ ɩɨɞɚɰɢ 

ɨ ɨɫɬɜɚɪɟɧɨʁ ɩɪɨɢɡɜɨɞʃɢ ɢ ɫɚɫɬɚɜɭ ɩɪɨɢɡɜɟɞɟɧɨɝ ɮɥɭɢɞɚ ɫɚ ɛɭɲɨɬɢɧɚ ɧɚ ɤɨʁɢɦɚ ɫɟ 
ɤɨɪɢɫɬɢ ɝɚɫ-ɥɢɮɬ ɦɟɬɨɞɚ.ɍɨɱɚɜɚ ɫɟ ɩɨɜɟʄɚɧ ɩɪɢɧɨɫ ɥɚɤɢɯ ɭɝʂɨɜɨɞɨɧɢɤɚ, ɩɨɫɟɛɧɨ ɩɪɨɩɚɧ-

ɛɭɬɚɧɚ (ɬɟɱɧɢ ɧɚɮɬɧɢ ɝɚɫ - ɌɇȽ), ɭ ɨɞɧɨɫɭ ɧɚ ɨɫɬɜɚɪɟɧɭ ɩɪɨɢɡɜɨɞʃɭ ɛɟɡ ɩɪɢɦɟɧɟ ɝɚɫ-ɥɢɮɬ 
ɦɟɬɨɞɟ. Јɟɞɚɧ ɨɞ ɰɢʂɟɜɚ ɢɫɬɪɚɠɢɜɚʃɚ ɭ ɨɤɜɢɪɭ ɨɜɟ ɞɢɫɟɪɬɚɰɢʁɟ ɛɢʄɟ ɭɬɜɪђɢɜɚʃɟ 
ɭɬɢɰɚʁɚ ɫɚɫɬɚɜɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ, ʃɟɝɨɜɟ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɩɪɨɬɨɤɚ ɧɚ ɪɚɫɩɨɞɟɥɭ 
ɤɨɦɩɨɧɟɧɬɢ ɭ ɬɟɱɧɨʁ ɢ ɝɚɫɨɜɢɬɨʁ ɮɚɡɢ ɩɪɨɢɡɜɟɞɟɧɨɝ ɮɥɭɢɞɚ. 

 

ɉɪɨɦɟɧɚ ɫɚɫɬɚɜɚ ɢ ɨɞɧɨɫɚ ɬɟɱɧɟ ɢ ɝɚɫɨɜɢɬɟ ɮɚɡɟ (ɞɨ ɤɨʁɟ ɞɨɥɚɡɢ ɡɛɨɝ ɭɬɢɫɤɢɜɚʃɚ ɝɚɫ-ɥɢɮɬ 
ɝɚɫɚ) ɭ ɫɬɭɛɭ ɛɭɲɨɬɢɧɟ, ɞɨɜɨɞɟ ɢ ɞɨ ɢɡɦɟʃɟɧɢɯ ɭɫɥɨɜɚ ɩɪɟɧɨɫɚ ɬɨɩɥɨɬɟ, ɲɬɨ ɭɬɢɱɟ ɧɚ 
ɩɪɨɰɟɫ ɬɚɥɨɠɟʃɚ ɩɚɪɚɮɢɧɚ ɭ ɫɬɭɛɭ ɛɭɲɨɬɢɧɟ.ɍ ɰɢʂɭ ɭɬɜɪђɢɜɚʃɚ ɭɬɢɰɚʁɚ ɭɬɢɫɤɢɜɚɧɨɝ 
ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɩɪɟɧɨɫ ɬɨɩɥɨɬɟ,ɛɢʄɟ ɨɞɪɟђɟɧ ɩɪɨɮɢɥ ɬɚɥɨɠɟʃɚ ɢ ɡɚɩɪɟɦɢɧɚ ɬɚɥɨɝɚ 
ɩɚɪɚɮɢɧɚ ɭ ɫɬɭɛɭ ɛɭɲɨɬɢɧɟ. ɉɥɚɧɢɪɚɧɨ ʁɟ ɞɚ ɫɟ ɡɚ ɢɫɩɢɬɢɜɚʃɟ ɬɚɥɨɠɟʃɚ ɩɚɪɚɮɢɧɚ 
ɤɨɪɢɫɬɟ ɫɥɟɞɟʄɟ ɦɟɬɨɞɟ: Conoco, Pedersen, AEA ɢ Chung. 

 

ɍ ɰɢʂɭ ɞɟɬɚʂɧɟ ɚɧɚɥɢɡɟ ɩɪɨɛɥɟɦɚ, ɢɡɜɪɲɢʄɟ ɫɟɫɢɦɭɥɚɰɢʁɚ ɩɪɨɬɨɤɚ ɮɥɭɢɞɚ ɭ ɫɬɭɛɭ 
ɛɭɲɨɬɢɧɟ ɭ ɝɚɫ-ɥɢɮɬɭ, ɦɨɞɟɥɨɜɚʃɟɦ ɛɭɲɨɬɢɧɟ ɩɪɢɦɟɧɨɦ Aspen HYSYS ɫɨɮɬɜɟɪɫɤɨɝ 
ɩɚɤɟɬɚ. ɉɨɪɟɞ ɦɨɞɟɥɢɪɚʃɚ ɦɭɥɬɢɮɚɡɧɨɝ ɩɪɨɬɨɤɚ, ɛɢʄɟ ɭɤʂɭɱɟɧɚ ɢ ɫɢɦɭɥɚɰɢʁɚ ɪɚɡɦɟɧɟ 
ɬɨɩɥɨɬɟ ɢɡɦɟђɭ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɢ ɨɤɨɥɢɧɟ, ɤɚɨ ɢ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɢ ɮɥɭɢɞɚ ɤɨʁɢ ɩɪɨɬɢɱɭ ɤɪɨɡ 
ɬɭɛɢɧɝ ɛɭɲɨɬɢɧɟ. Кɨɪɢɫɬɢʄɟ ɫɟ ɞɨɫɬɭɩɧɟ ɪɟɥɚɰɢʁɟ ɡɚ ɩɚɞ ɩɪɢɬɢɫɤɚ ɤɪɨɡ ɰɟɜ ɩɪɢ ɩɪɨɬɨɤɭ 
ɜɢɲɟɮɚɡɧɨɝ ɮɥɭɢɞɚ (ɧɚɮɬɚ, ɝɚɫ ɢ ɜɨɞɚ), ɤɚɤɨ ɛɢ ɫɟ ɞɨɛɢɥɢ ɩɪɨɮɢɥɢ ɩɪɨɦɟɧɟ ɩɪɢɬɢɫɤɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɟ. Ɂɚ ɦɨɞɟɥɨɜɚʃɟ ɢ ɜɟɪɢɮɢɤɚɰɢʁɭ ɦɨɞɟɥɚ  ɤɨɪɢɫɬɢʄɟ ɫɟ ɦɟɪɟɧɢ ɩɪɨɢɡɜɨɞɧɢ 
ɩɨɞɚɰɢ. 
 

Ⱦɚʂɚ ɪɚɡɪɚɞɚ ɩɪɨɛɥɟɦɚ ɨɛɭɯɜɚɬɢʄɟɩɨɪɟђɟʃɟ ɞɜɚ ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɚ ɫɥɭɱɚʁɚ: 
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1. Ȼɭɲɨɬɢɧɚ ɧɚ ɤɨʁɨʁ ɫɟ ɤɨɪɢɫɬɢ ɝɚɫ ɥɢɮɬ ɦɟɬɨɞɚ ɩɪɨɢɡɜɨɞɢ ɧɚɮɬɭ (ɢ ɪɚɫɬɜɨɪɟɧɢ ɝɚɫ). ɍ 
ɨɜɨɦ ɫɥɭɱɚʁɭ ɩɨɪɟɞ ɮɥɭɢɞɚ ɢɡ ɥɟɠɢɲɬɚ, ɭ ɩɪɨɢɡɜɟɞɟɧɨɦ ɮɥɭɢɞɭ ʁɟ ɩɪɢɫɭɬɚɧ ɢ ɝɚɫ ɥɢɮɬ 
ɝɚɫ.  
2. Ȼɭɲɨɬɢɧɚ ɧɚ ɤɨʁɨʁ ɫɟ ɧɟ ɤɨɪɢɫɬɢ ɝɚɫ ɥɢɮɬ ɝɚɫ, ɚ ɨɫɬɜɚɪɭʁɟ ʁɟɞɧɚɤɭ ɩɪɨɢɡɜɨɞʃɭ ɮɥɭɢɞɚ 
ɢɡ ɥɟɠɢɲɬɚ ɤɚɨ ɢ ɛɭɲɨɬɢɧɚ ɭ ɝɚɫ ɥɢɮɬɭ (ɫɥɭɱɚʁ 1). Јɟɞɧɚɤɟ ɩɪɨɢɡɜɨɞʃɟ ɭ ɨɛɚ ɫɥɭɱɚʁɚ ɫɭ 

ɭɫɜɨʁɟɧɟ ɡɛɨɝ ɭɩɨɪɟɞɢɜɨɫɬɢ. 

 

ɋɢɦɭɥɚɰɢʁɚ ɦɨɝɭʄɢɯ ɫɥɭɱɚʁɟɜɚ ɨɛɭɯɜɚɬɢʄɟ ɪɚɡɦɚɬɪɚʃɟ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɪɚɡɥɢɱɢɬɨɝ ɫɚɫɬɚɜɚ 

(ɩɪɢɪɨɞɧɢ ɝɚɫ, ɭɝʂɟɧɞɢɨɤɫɢɞ, ɦɟɬɚɧ, ɚɡɨɬ) ɢ ɬɟɦɩɟɪɚɬɭɪɟ, ɤɚɨ ɢ ɥɟɠɢɲɬɚ ɪɚɡɥɢɱɢɬɢɯ 
ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ  -ɪɚɡɥɢɱɢɨɝ ɫɚɫɬɚɜɚ ɮɥɭɢɞɚ ɢ ɪɚɡɥɢɱɢɬɢɯ ɭɫɥɨɜɟ ɩɪɢɬɢɫɤɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ. 
Ɏɨɪɦɢɪɚʃɟ ɜɟɥɢɤɨɝ ɛɪɨʁɚ ɪɚɡɥɢɱɢɬɢɯ ɤɨɦɛɢɧɚɰɢʁɚ ɭɬɢɰɚʁɧɢɯ ɩɚɪɚɦɟɬɚɪɚ ɬɪɟɛɚ ɞɚ 
ɪɟɡɭɥɬɢɪɚ ɭɫɩɨɫɬɚɜʂɚʃɟɦ ɡɚɜɢɫɧɨɫɬɢ ɢɡɦɟђɭ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɢ 
ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɟɠɢɲɬɚ ɧɚ ɩɪɨɰɟɫ ɩɪɟɧɨɫɚ ɬɨɩɥɨɬɟ ɢ ɦɚɫɟ. 

 

ɋɭɦɚɪɧɨ, ɨɫɧɨɜɧɢ ɰɢʂɟɜɢ ɢɫɬɪɚɠɢɜɚʃɚ ɤɨʁɟ ʄɟ ɛɢɬɢ ɫɩɪɨɜɟɞɟɧɨ ɭ ɨɤɜɢɪɭ ɨɜɟ ɞɢɫɪɟɬɚɰɢʁɟ 
ʁɟɫɭ ɞɚ ɫɟ ɭɬɜɪɞɟ ɢ ɚɧɚɥɢɡɢɪɚʁɭ: 

− ɭɬɢɰɚʁ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɩɪɟɧɨɫ ɦɚɫɟ, ɲɬɨ ɫɟ ɪɟɮɥɟɤɬɭʁɟ ɧɚ ɩɪɢɧɨɫ ɢ ɫɚɫɬɚɜ ɬɟɱɧɟ ɢ 
ɝɚɫɨɜɢɬɟ ɮɚɡɟ ɩɪɨɢɡɜɟɞɟɧɢɯ ɮɥɭɢɞɚ,  

− ɭɬɢɰɚʁ ɝɚɫɥɢɮɬ ɝɚɫɚ ɧɚ ɩɪɟɧɨɫ ɬɨɩɥɨɬɟ ɲɬɨ ɭɬɢɱɟ ɢɡɦɟʃɟɧɟ ɭɫɥɨɜɟ ɬɚɥɨɠɟʃɚ 

ɩɚɪɚɮɢɧɚ ɭ ɛɭɲɨɬɢɧɢ, 
− ɤɨɪɟɥɚɰɢʁɚ ɢɡɦɟђɭ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɚɫɥɢɮɬ ɝɚɫɚ ɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɟɠɢɲɬɚ ɩɪɨɰɟɫ 

ɩɪɟɧɨɫɚ ɬɨɩɥɨɬɟ ɢ ɦɚɫɟ 

 

Ɋɟɮɟɪɟɧɬɧɚ ɥɢɬɟɪɚɬɭɪɚ: 

1. B. Guo, X. Liu, X. Tan, Petroleum Production Engineering, Gulf Professional Publishing, 

2
nd

 Edition, 17 (2017) 549-601 

2. H. W. Winkler, J.R. Blann, Petroleum Engineering Handbook, Production Operations 

Engineering, SPE, 4 (2006) 521-623 

3. G. Takacs, Gas Lift Manual, PennWell Corporation, (2005) 1-5 

4. G. Alarcon, C. Torres, L. Gomez, Global optimization of gas allocation to a group of 

wells in artificial lift using nonlinear constrained programming. Journal of Energy 

Resources Technology, 124 (2002) 262–268 

5. T. D. Mayhill, T. D., Simplified Method for Gas Lift Well Problem Identification and 

Diagnosis, SPE 5151, SPE 49th Annual Fall Meeting, Houston, Texas, 6-9 October,1974 

6. S. A. Shedid, M. S. Yakoot, Simulation Study of Technical and Feasible Gas Lift 

Performance, International Journal of Petroleum Science and Technology, 10(1) (2016) 

21-44 

7. E. Khamechi, F. Rashidi, B. Karimi, P. Pourafshary, M. Amiry, Continuous gas lift 

optimization with a novel genetic algorithm, Australian Journal of Basic and Applied 

Science, 3(4) (2009) 3219-3229 

8. S. Ghassemzadeh, A. H. Charkhi, Optimization of integrated production system using 

advanced proxy based models: A new approach, Journal of Natural Gas Science and 

Engineering, 35 (2016) 89-96, 
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9. M. Mahmudi, M. T. Sadeghi, The optimization of continuous gas lift process using an 

integrated compositional model, Journal of Petroleum Science and Engineering, 

108(2013) 321–327,  

10. E. Khamehchi and M. R. Mahdiani, Gas Allocation Optimization Methods in Artificial 

Gas Lift, Springer International Publishing AG, (2017) 1-5,  

11. R. Hasan, S. Kabir, Wellbore heat-transfer modeling and applications, Journal of 

Petroleum Science and Engineering, 86-87 (2012) 127-136,  

12. R. Sagar, D.R. Doty, Z. Schmidt, Predicting Temperature Profiles in a Flowing Well, 

Society of Petroleum Engineers, 6(4) (1991) 441-448,  

13. P. Pourafshary, A. Varavei, K. Sepehrnoori, A. Podio, A compositional 

wellbore/reservoir simulator to model multiphase flow and temperature distribution, 

Journal of Petroleum Science and Engineering, 69(1–2) (2009) 40-52, 

14. P. Szilas, Production and transport of oil and gas, Development in Petroleum Science 3, 

Elsevier Scientific Publishing Company, (1975) 169-192; 491-533 

15. S. O. H. Miresmaeili, P. Pourafshary, F. J. Farahani, A novel multi-objective estimation 

of distribution algorithm for solving gas lift allocation problem, Journal of Natural Gas 

Science and Engineering, 23 (2015) 272-280, 

16. H. Asheim, Verification of Transient, Multiphase Flow Simulation for Gas Lift 

Applications, SPE 56659, SPE Annual Technical Conference and Exhibition, Houston, 

Texas, 3-6 October, 1999. 

17. L. Mengxia, R. Liao,L. Junliang, K. Wenqi, Parameter sensitivity analysis of gas-lift well 

unloading processes, International Journal of Heat and Technology 33 (2015) 237-245,  

18. W. G. Whitman, The two film theory of gas absorption, International Journal of Heat and 

Mass Transfer, 5(5) (1962) 429-433,  

19. R. Higbie, The Rate of Absorption of a Pure Gas into a Still Liquid during Short Periods 

of Exposure, Transactions of the American Institute of Chemical Engineers, 31 (1935) 

365-389 

20. P. V. Danckwerts, Gas-liquid reactions, McGraw-Hill Book Co, (1970) 

21. H. L. Toor, J. M. Marchello, Film-penetration model for mass and heat transfer, AiChE 

Journal 4(1) (1958) 97-101, 

22. L. Zhu, H. Liu, Z. Zhang, Y. Pu, Simulation analysis of stripping fractionation process of 

gas condensate treatment and practical application, Journal of Natural Gas Science and 

Engineering, 34 (2016) 216-225, 

23. W. L. Nelson, Petroleum Refinery Engineering, McGraw-Hill, 4
th

 Edition (1958) 

24. S. Ji, M. Bagajewicz, New Insights on the Carrier Effect in Crude Distillation, NPRA 

Annual Meeting 2002, San Antonio, TX, March 17-19 (2002) 

25. S. E. Jorgensen, Studies in Environmental Science, Elsevier 5(10) (1979) 129-151,  

26. D.Y. Peng, D.B. Robinson, A New Two-Constant Equation of State, Industrial 

Engineering Chemistry Fundamentals, 15(1) (1976) 59-64 
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27. N. Alves, F. J. S. Alhanati, O. Shoham, A unified model  for predicting  flowing 

temperature distribution in wellbores and pipelines, Society of Petroleum Engineers, 7 

(1992) 363-367, 

28. Ⱥ. Sunny, P.A. Solomon, K. Aparna, Syngas production from regasified liquefied natural 

gas and its simulation using Aspen HYSYS, Journal of Natural Gas Science and 

Engineering, 30 (2016) 176-181 

29. A. Maijoni, A. A. Hamouda, Effect of Gas Lift Gas Composition on Production 

Stability/Instability by Dynamic and Steady State Simulation for Continuous Gas Lift 

Injection Mode, SPE 147766, PE Asia Pacific Oil and Gas Conference and Exhibition, 

20-22 September, Indonesia (2011), 

30. A.R. Hagedorn, K. E. Brown, Experimental study of pressure gradients occurring during 

continuous two-phase flow in small diameter vertical conduits, Journal of Petroleum 

Technology, (1965) 475-484 

31. A. Ebrahimi, E. Khamehchi, Developing a novel workflow for natural gas lift 

optimization using advanced support vector machine, Journal of Natural Gas Science and 

Engineering, 28 (2016) 626-638 

 

3. ɉɈɅȺɁɇȿ ɏɂɉɈɌȿɁȿ  
 

ɉɥɚɧɢɪɚɧɨ ʁɟ ɪɚɞ ɧɚ ɞɢɫɟɪɬɚɰɢʁɢ ɛɭɞɟ ɡɚɫɧɨɜɚɧ ɧɚ ɫɥɟɞɟʄɢɦ ɯɢɩɨɬɟɡɚɦɚ:  
 

- ɍ ɝɚɫɧɨʁ ɮɚɡɢ ɩɪɨɢɡɜɟɞɟɧɨɝ ɮɥɭɢɞɚ, ɭɜɨђɟʃɟɦ ɝɚɫ ɥɢɮɬ ɝɚɫɚ, ɩɨɜɟʄɚɜɚ ɫɟ ɩɪɢɧɨɫ 
ɥɚɤɢɯ ɭɝʂɨɜɨɞɨɧɢɤɚ ɧɚ ɪɚɱɭɧ ɨɧɢɯ ɤɨʁɢ ɛɢ ɧɚ ʁɟɞɧɚɤɢɦ ɩɪɢɬɢɫɤɭ ɢ ɬɟɦɩɟɪɚɬɭɪɢ 
ɨɫɬɚɥɟ ɭ ɬɟɱɧɨʁ ɮɚɡɢ ɭ ɫɥɭɱɚʁɭ ɤɚɞɚ ɧɟɦɚ ɩɪɢɦɟɧɟ  ɝɚɫ-ɥɢɮɬɚ ɦɟɬɨɞɟ; 

- ɋɚɫɬɚɜ ɝɚɫɨɜɢɬɟ ɢ ɬɟɱɧɟ ɮɚɡɟ ɩɪɨɢɡɜɟɞɟɧɨɝ ɮɥɭɢɞɚ ɡɚɜɢɫɟ ɨɞ ɫɚɫɬɚɜɚ, ɬɟɦɩɟɪɚɬɭɪɟ 
ɢ ɤɨɥɢɱɢɧɟ ɭɬɢɫɤɢɜɚɧɨɝ ɝɚɫɚ; 

- ɉɪɟɧɨɫ ɦɚɫɟ ɢɡ ɬɟɱɧɟ ɭ ɝɚɫɨɜɢɬɭ ɮɚɡɭ ɢɡɚɡɜɚɧ  ɩɪɢɦɟɧɨɦ ɝɚɫɥɢɮɬ ɦɟɬɨɞɟ ɡɚɜɢɫɢ ɢ 
ɨɞ ɭɫɥɨɜɚ ɭ ɥɟɠɢɲɬɭ: ɫɚɫɬɚɜɚ ɮɥɭɢɞɚ, ɩɪɢɬɢɫɤɚ, ɬɟɦɩɟɪɚɬɭɪɟ.  

- Ɉɞ ɤɨɦɛɢɧɚɰɢʁɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɚɫɥɢɮɬ ɝɚɫɚ ɢ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɟɠɢɲɬɚ ɡɚɜɢɫɢ 
ɢɧɬɟɧɡɢɬɟɬ ɩɪɟɧɨɫɚ ɦɚɫɟ 

- ɍɬɢɫɤɢɜɚʃɟ ɢ ɫɚɫɬɚɜ ɝɚɫɥɢɮɬ ɝɚɫɚ ɭɬɢɱɟ ɧɚ ɩɪɨɦɟɧɭ ɪɟɠɢɦɚ ɩɪɟɧɨɫɚ ɬɨɩɥɨɬɟ ɢ 

ɩɪɨɦɟɧɭ ɭɫɥɨɜɚ ɬɚɥɨɠɟʃɚ ɩɚɪɚɮɢɧɚ ɭ ɫɬɭɛɭ ɛɭɲɨɬɢɧɟ. 

 

 

4. ɇȺɍɑɇȿ ɆȿɌɈȾȿ ɂɋɌɊȺɀɂȼȺȵȺ 

 

ɍɡɢɦɚʁɭʄɢ ɭ ɨɛɡɢɪ ɤɨɦɩɥɟɤɫɧɨɫɬ ɬɟɦɟ ɢ ɢɦɚʁɭʄɢ ɭ ɜɢɞɭ ɩɪɟɬɯɨɞɧɨ ɢɡɥɨɠɟɧɟ ɰɢʂɟɜɟ ɢ 
ɡɚɞɚɬɤɟ ɢɫɬɪɚɠɢɜɚʃɚ, ɭ ɞɨɤɬɨɪɫɤɨʁ ɞɢɫɟɪɬɚɰɢʁɢ ɤɨɪɢɫɬɢʄɟ ɫɟ ɫɥɟɞɟʄɟ ɧɚɭɱɧɟ ɦɟɬɨɞɟ: 

 

- ɋɢɫɬɟɦɚɬɢɡɚɰɢʁɚ ɢ ɤɪɢɬɢɱɤɚ ɚɧɚɥɢɡɚ ɥɢɬɟɪɚɬɭɪɟ, ɤɚɨ ɢ ɭɩɨɪɟɞɧɚ ɚɧɚɥɢɡɚ 
ɩɪɨɭɱɚɜɚɧɢɯ ɧɚɭɱɧɢɯ ɦɟɬɨɞɚ, ɩɨɫɬɭɩɚɤɚ, ɩɪɢɫɬɭɩɚ ɢ ɩɪɢɦɟɪɚ; 
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- Ɉɩɢɫɧɟ ɢ ɧɭɦɟɪɢɱɤɟ ɦɟɬɨɞɟ ɡɚ ɚɧɚɥɢɡɭ ɩɨɞɚɬɚɤɚ; 

- Ɇɟɬɨɞɟ ɡɚ ɨɛɪɚɞɭ ɩɨɞɚɬɚɤɚ; 

- Ɋɚɱɭɧɚɪɫɤɟ ɫɢɦɭɥɚɰɢʁɟ ɤɨɪɢɲʄɟʃɟɦ ɫɨɮɬɜɟɪɚ Aspen HYSYS; 

- Ɇɟɬɨɞɟ ɤɨɦɩɚɪɚɬɢɜɧɟ ɚɧɚɥɢɡɟ ɢ ɩɨɪɟђɟʃɚ ɦɨɞɟɥɚ ɫɚ ɫɬɜɚɪɧɢɦ ɩɨɞɚɰɢɦɚ; 

 

 

5. ɈɑȿɄɂȼȺɇɂ ɇȺɍɑɇɂ ȾɈɉɊɂɇɈɋ  
 

Ɉɱɟɤɭʁɟ ɫɟ ɞɚ ɢɫɬɪɚɠɢɜɚɱɤɢ ɪɚɞ ɬɨɤɨɦ ɢɡɪɚɞɟ ɨɜɟ ɞɢɫɟɪɬɚɰɢʁɟ ɪɟɡɭɥɬɢɪɚ ɫɥɟɞɟʄɢɦ 
ɧɚɭɱɧɢɦ ɞɨɩɪɢɧɨɫɢɦɚ:  

 

-  

- ȼɟɪɢɮɢɤɨɜɚɧɢ ɦɨɞɟɥ ɪɚɞɚ ɛɭɲɨɬɢɧɟ ɭ ɝɚɫɥɢɮɬɭ ɤɨɪɢɲʄɟʃɟɦ ɫɨɮɬɜɟɪɫɤɨɝ ɩɚɤɟɬɚ 
Ⱥspen HYSYS; 
- Ⱦɟɮɢɧɢɚɧ ɭɬɢɰɚʁ ɭɬɢɫɤɢɜɚʃɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɩɪɨɦɟɧɭ ɫɚɫɬɚɜɚ ɮɥɭɢɞɚ ɭ ɧɚɮɬɧɨʁ 
ɛɭɲɨɬɢɧɢ ɢ ɭ ɫɢɫɬɟɦɭ ɡɚ ɫɚɤɭɩʂɚʃɟ, ɬɪɚɧɫɩɨɪɬ ɢ ɬɪɟɬɦɚɧ ɮɥɭɢɞɚ, ɚ ɬɢɦɟ ɢ ɩɨɫɥɟɞɢɰɟ  
ɧɚ ɩɪɢɧɨɫɟ ɝɨɬɨɜɢɯ ɩɪɨɢɡɜɨɞɚ;  ɍ ɨɤɜɢɪɭ ɚɧɚɥɢɡɟ ɭɬɢɰɚʁɚ ɛɢʄɟ ɫɚɝɥɟɞɚɧ ɭɬɢɰɚʁ ɫɚɫɬɚɜɚ 
ɢ ɤɨɥɢɱɢɧɟ ɝɚɫɚ ɤɨʁɢ ɫɟ ɭɬɢɫɤɭʁɟ; 
- ɍɫɩɨɫɬɚɜʂɚʃɟ ɤɨɪɟɥɚɰɢʁɟ ɭɬɢɰɚʁɚ ɫɚɫɬɚɜɚ ɭɬɢɫɧɭɬɨɝ ɝɚɫɚ ɢ ɫɚɫɚɬɚɜɚ ɥɟɠɢɲɧɨɝ 
ɮɥɭɢɞɚ ɧɚ ɢɧɬɟɧɡɢɬɟɬ ɩɪɟɧɨɫɚ ɦɚɫɟ; 
- ɍɫɩɨɫɬɚɜʂɚʃɟ ɡɚɜɢɫɧɨɫɬɢ ɢɧɬɟɧɡɢɬɟɬɚ ɢ ɦɟɫɬɚ ɬɚɥɨɠɟʃɚ ɩɚɪɚɮɢɧɚ ɭ ɫɬɭɛɭ 
ɛɭɲɨɬɢɧɟ ɛɭɲɨɬɢɧɫɤɢɦ ɰɟɜɨɜɨɞɢɦɚ ɢ ɫɚɫɬɚɜɚ ɢ ɩɪɨɬɨɤɚ ɝɚɫ-ɥɢɮɬ-ɝɚɫɚ. 
 

Ɇɨɠɟ ɫɟ ɡɚɤʂɭɱɢɬɢ ɞɚ ɨɜɚɤɨ ɤɨɧɰɢɩɢɪɚɧ ɧɚɭɱɧɨ-ɢɫɬɪɚɠɢɜɚɱɤɢ ɪɚɞ ɢɦɚ ɧɚɭɱɧɭ 
ɨɩɪɚɜɞɚɧɨɫɬ ɢ ɞɚ ʄɟ ɩɪɟɞɫɬɚɜʂɚɬɢ ɡɧɚɱɚʁɚɧ ɧɚɭɱɧɢ ɢ ɢɧɠɟʃɟɪɫɤɢ ɞɨɩɪɢɧɨɫ, ɬɚɤɨ ɲɬɨ ʄɟ 
ɨɦɨɝɭʄɢɬɢ: 

− ɉɨɜɟɡɢɜɚʃɟ ɫɢɫɬɟɦɚ ɡɚ ɩɪɨɢɡɜɨɞʃɭ ɫɚ ɫɢɫɬɟɦɨɦ ɡɚ ɫɚɤɭɩʂɚʃɟ, ɬɪɚɧɫɩɨɪɬ ɢ 
ɬɪɟɬɦɚɧ ɮɥɭɢɞɚ ɭ ʁɟɞɧɭ ɯɢɞɪɨɞɢɧɚɦɢɱɤɭ ɰɟɥɢɧɭ; 

− Ȼɢɥɚɧɫɢɪɚʃɟ ɫɚɫɬɚɜɚ ɮɥɭɢɞɚ  ɨɞ ɞɧɚ ɛɭɲɨɬɢɧɟ ɞɨ ɮɢɧɚɥɧɢɯ ɩɪɨɢɡɜɨɞɚ. 
 

6. ɉɅȺɇ ɂɋɌɊȺɀɂȼȺȵȺ ɂ ɋɌɊɍɄɌɍɊȺ ɊȺȾȺ  
 

ɂɫɬɪɚɠɢɜɚʃɟ ɭ ɬɨɤɭ ɪɚɞɚ ɧɚ ɞɢɫɟɪɬɚɰɢʁɟ ɬɪɟɛɚɥɨ ɛɢ ɞɚ ɫɟ ɫɚɫɬɨʁɢ ɢɡ ɩɟɬ ɰɟɥɢɧɚ. ɍ ɩɪɜɨʁ 
ɰɟɥɢɧɢ ɩɪɟɞɜɢђɟɧ ʁɟ ɩɪɢɤɚɡ ɢ ɚɧɚɥɢɡɚ  ɬɟɨɪɢʁɫɤɢɯ ɨɫɧɨɜɚ, ɤɚɨ ɢ ɢɫɬɪɚɠɢɜɚʃɟ ɢ ɩɪɟɝɥɟɞ 
ɥɢɬɟɪɚɬɭɪɟ ɤɨʁɚ ɫɟ ɨɞɧɨɫɢ ɧɚ ɦɨɞɟɥɢɪɚʃɟ ɧɚɮɬɧɢɯ ɛɭɲɨɬɢɧɚ ɫɚ ɚɫɩɟɤɬɚ ɩɪɟɧɨɫɚ ɬɨɩɥɨɬɟ ɢ 
ɦɚɫɟ. 

 

Ⱦɪɭɝɢ ɞɟɨ ɞɢɫɟɪɬɚɰɢʁɟ ɛɢʄɟ ɩɨɫɜɟʄɟɧ ɦɨɞɟɥɢɪɚʃɭ ɛɭɲɨɬɢɧɟ ɧɚ ɤɨʁɨʁ ɫɟ ɤɨɪɢɫɬɢ  ɝɚɫ-ɥɢɮɬ 
ɦɟɬɨɞɚ, ɬɟɫɬɢɪɚʃɭ ɦɨɞɟɥɚ ɢ ɩɨɪɟђɟʃɭ ɫɚ ɫɬɜɚɪɧɢɦ ɪɟɡɭɥɬɚɬɢɦɚ ɞɨɛɢʁɟɧɢɦ ɦɟɪɟʃɢɦɚ. 

 

Ɍɪɟʄɢ ɞɟɨ ɞɢɫɟɪɬɚɰɢʁɟ  ɛɢʄɟ ɩɨɫɜɟʄɟɧ ɭɬɜɪђɢɜɚʃɭ ɦɟɯɚɧɢɡɚɦɚ  ɭɬɢɰɚʁɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ  ɧɚ 
ɨɞɧɨɫ ɝɚɫɧɟ ɢ ɬɟɱɧɟ ɮɚɡɟ ɧɚ ɝɥɚɜɢ ɛɭɲɨɬɢɧɟ, ɨɞɧɨɫɧɨ ɭɬɢɰɚʁɚ ɫɚɫɬɚɜɚ, ɬɟɦɩɟɪɚɬɭɪɟ ɢ 
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ɤɨɥɢɱɢɧɟ ɝɚɫ ɥɢɮɬɚ ɧɚ ɩɪɢɧɨɫ ɥɚɤɢɯ ɭɝʂɨɜɨɞɨɧɢɤɚ ɭ ɝɚɫɧɨʁ ɮɚɡɢ ɤɚɨ ɢ ɩɨɬɟɧɰɢʁɚɥɧɨ 
ɬɚɥɨɠɟʃɟ ɩɚɪɚɮɢɧɚ ɭ ɫɬɭɛɭ ɛɭɲɨɬɢɧɟ. ɍ ɨɤɜɢɪɭ ɨɜɨɝ ɞɟɥɚ ɛɢʄɟ ɪɚɡɦɨɬɪɟɧɟ ɤɨɦɛɢɧɚɰɢʁɟ 
ɱɟɬɢɪɢ ɪɚɡɥɢɱɢɬɚ ɫɚɫɬɚɜɚ ɝɚɫɥɢɮɬ ɝɚɫɚ ɢ ɬɪɢ ɪɚɡɥɢɱɢɬɚ ɫɚɫɬɚɜɚ ɥɟɠɢɲɧɨɝ ɮɥɭɢɞɚ, ɩɪɢ 
ɪɚɡɥɢɱɢɬɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦɚ ɢ ɩɪɢɬɢɫɰɢɦɚ 

 

ɍ ɱɟɬɜɪɬɨɦ ɞɟɥɭ ɞɢɫɟɪɬɚɰɢʁɟ ɪɚɡɦɨɬɪɢʄɟ ɫɟ ɭɬɢɰɚʁ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɬɚɥɨɠɟʃɟ ɩɚɪɚɮɢɧɚ ɢ 
ɬɨ ɡɚ ɤɨɦɛɢɧɚɰɢʁɟ ɱɟɬɢɪɢ  ɪɚɡɥɢɱɢɬɚ ɫɚɫɬɚɜɚ ɝɚɫɥɢɮɬ ɝɚɫɚ ɢ ɬɪɢ ɪɚɡɥɢɱɢɬɚ ɫɚɫɬɚɜɚ 
ɥɟɠɢɲɧɨɝ ɮɥɭɢɞɚ. 
 

ɉɟɬɢ ɞɟɨ ɞɢɫɟɪɬɚɰɢʁɟ ɛɚɜɢʄɟ ɫɟ ɞɢɫɤɭɫɢʁɨɦ, ɚɧɚɥɢɡɨɦ ɪɟɡɭɥɬɚɬɚ ɢ ɮɨɪɦɭɥɚɰɢʁɨɦ 
ɡɚɤʂɭɱɚɤɚ. 

 

ɉɥɚɧ ɢɫɬɪɚɠɢɜɚʃɚ ɨɛɭɯɜɚɬɢʄɟ ɧɢɡ ɚɤɬɢɜɧɨɫɬɢ: ɨɞ ɬɟɨɪɢʁɫɤɨɝ ɢɫɬɪɚɠɢɜɚʃɚ ɞɨ 
ɦɨɞɟɥɢɪɚʃɚ, ɡɚɬɢɦ ɬɟɫɬɢɪɚʃɚ ɦɨɞɟɥɚ ɧɚ ɧɢɜɨɭ ɤɨɦɩʁɭɬɟɪɫɤɢɯ ɫɢɦɭɥɚɰɢʁɚ, ɚ ɫɜɟ ɧɚ ɨɫɧɨɜɭ 
ɪɟɚɥɧɢɯ ɩɨɞɚɬɚɤɚ ɞɨɛɢʁɟɧɢɯ ɫɚ ɝɚɫɨɤɨɧɞɟɧɡɚɬɧɨɝ ɢ ɧɚɮɬɧɨɝ ɩɨʂɚ. ɂɡ ɫɜɟɝɚ ɧɚɜɟɞɟɧɨɝ 
ɩɪɟɞɥɚɠɟ ɫɟ ɫɥɟɞɟʄɚ ɫɬɪɭɤɬɭɪɚ ɪɚɞɚ: 

 

1. ɉɪɢɤɚɡ ɬɟɨɪɢʁɫɤɢɯ ɨɫɧɨɜɚ 

2. ɉɪɟɝɥɟɞ ɢ ɫɢɫɬɟɦɚɬɢɡɚɰɢʁɚɪɟɥɟɜɚɧɬɧɟ  ɥɢɬɟɪɚɬɭɪɟ 

3. ɋɢɦɭɥɚɰɢʁɚ ɪɚɞɚ ɧɚɮɬɧɟ ɛɭɲɨɬɢɧɟ ɤɨɞ ɤɨʁɟ ɫɟ ɩɪɢɦɟʃɭʁɟ  ɝɚɫ-ɥɢɮɬ ɦɟɬɨɞɚ 

4. Ɍɟɫɬɢɪɚʃɟ ɢ ɜɟɪɢɮɢɤɚɰɢʁɚ ɦɨɞɟɥɚ 

5. Ⱥɧɚɥɢɡɚ ɭɬɢɰɚʁɚ ɝɚɫ-ɥɢɮɬɚ ɧɚ ɮɚɡɧɭ ɪɚɜɧɨɬɟɠɭ ɮɥɭɢɞɚ ɧɚ ɝɥɚɜɢ ɧɚɮɬɧɟ ɛɭɲɨɬɢɧɟ 

6. ɉɪɟɧɨɫ ɦɚɫɟ ɢ ɚɧɚɥɢɡɚ ɭɬɢɰɚʁɚ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɚɫɚ ɢ ɥɟɠɢɲɬɚ 

7. ɉɪɟɧɨɫ ɬɨɩɥɨɬɟ ɢ ɬɚɥɨɠɟʃɟ ɩɚɪɚɮɢɧɚ  
8. Ɂɚɤʂɭɱɚɤ 

9. ɉɪɟɞɥɨɝ ɡɚ ɞɚʂɚ ɢɫɬɪɚɠɢɜɚʃɚ 

  

ɋɚɡɧɚʃɚ ɭ ɬɨɤɭ ɢɫɬɪɚɠɢɜɚʃɚ ɦɨɝɭ ɭɬɢɰɚɬɢ ɞɚ ɫɟ ɭ ɢɡɜɟɫɧɨʁ ɦɟɪɢ ɨɞɫɬɭɩɢ ɨɞ ɧɚɜɟɞɟɧɢɯ 
ɚɤɬɢɜɧɨɫɬɢ 

 

7. ɁȺɄȴɍɑȺɄ ɂ ɉɊȿȾɅɈȽ  
 

Кɚɧɞɢɞɚɬ Ȼɪɚɧɤɨ Ƚɪɭɛɚɱ, ɦɚɫɬɟɪ ɢɧɠɟʃɟɪ ɦɚɲɢɧɫɬɜɚ ɢɫɩɭʃɚɜɚ ɫɜɟ ɡɚɤɨɧɨɦ 
ɩɪɨɩɢɫɚɧɟ ɭɫɥɨɜɟ ɡɚ ɢɡɪɚɞɭ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ. Ⱦɨ ɫɚɞɚ ʁɟ ɨɛʁɚɜɢɨ ɞɜɚ ɪɚɞɚ ɭ 
ɱɚɫɨɩɢɫɢɦɚ ɫɚ SCI ɥɢɫɬɟ (ɨɞ ɬɨɝɚ ʁɟɞɚɧ ɪɚɞ ɤɚɬɟɝɨɪɢʁɟ Ɇ21ɚ) ɢɡ ɨɛɥɚɫɬɢ ɞɢɫɟɪɬɚɰɢʁɟ, ɢɦɚ 
ɜɢɲɟɝɨɞɢɲʃɟ ɢɫɤɭɫɬɜɨ ɭ ɪɚɞɭ ɭ ɫɬɪɭɰɢ, ɚ ɧɚ ɩɨɫɥɨɜɢɦɚ ɤɨʁɢ ɫɭ ɭ ɞɢɪɟɤɬɧɨʁ ɜɟɡɢ ɫɚ 
ɢɫɬɪɚɠɢɜɚʃɟɦ ɤɨʁɟ ʄɟ ɛɢɬɢ ɫɩɪɨɜɟɞɟɧɨ ɭ ɨɤɜɢɪɭ ɞɢɫɟɪɬɚɰɢʁɟ. 
 

ɇɚ ɨɫɧɨɜɭ ɩɪɟɝɥɟɞɚɧɨɝ ɦɚɬɟɪɢʁɚɥɚ ɢɡ ɉɪɢʁɚɜɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ, ɧɚ ɨɫɧɨɜɭ ɭɜɢɞɚ ɭ 
ɞɨɫɚɞɚɲʃɟ ɪɟɡɭɥɬɚɬɟ ɩɨɫɬɢɝɧɭɬɟ ɧɚ ɞɨɤɬɨɪɫɤɢɦ ɫɬɭɞɢʁɚɦɚ, ɱɥɚɧɨɜɢ Кɨɦɢɫɢʁɟ ɫɦɚɬɪɚʁɭ ɞɚ 
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ɩɪɟɞɥɨɠɟɧɚ ɬɟɦɚ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɩɨɞ ɧɚɡɢɜɨɦ “Ɇɨɞɟɥɨɜɚʃɟ ɛɭɲɨɬɢɧɚ ɭ ɝɚɫ-ɥɢɮɬɭ 
ɢ ɢɫɩɢɬɢɜɚʃɟ ɭɬɢɰɚʁɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɫɚɫɬɚɜ ɩɪɨɢɡɜɟɞɟɧɨɝ ɮɥɭɢɞɚ” ɬɪɟɛɚ ɞɚ ɫɟ ɩɪɨɦɟɧɢ ɢ 
ɞɚ ɝɥɚɫɢ “ɍɬɢɰɚʁ ɭɬɢɫɤɢɜɚʃɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɩɪɟɧɨɫ ɦɚɫɟ ɢ ɬɨɩɥɨɬɟ”.  

 

Ɉɜɚɤɜɚ ɬɟɦɚ ɩɪɟɞɥɨɠɟɧɟ ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ʁɟ ɭ ɩɨɬɩɭɧɨɫɬɢ ɧɚɭɱɧɨ ɡɚɫɧɨɜɚɧɚ, ɚ ɩɪɟɦɚ 
ɩɪɟɞɦɟɬɭ ɚɧɚɥɢɡɟ ɞɨɤɬɨɪɫɤɚ ɞɢɫɟɪɬɚɰɢʁɚ ɩɪɢɩɚɞɚ ɧɚɭɱɧɨʁ ɨɛɥɚɫɬɢ ɪɭɞɚɪɫɬɜɨ. 

 

ɇɚ ɨɫɧɨɜɭ ɧɚɜɟɞɟɧɨɝ, ɩɪɟɞɥɚɠɟɦɨ ɇɚɫɬɚɜɧɨ-ɧɚɭɱɧɨɦ ɜɟʄɭ Ɋɭɞɚɪɫɤɨ-ɝɟɨɥɨɲɤɨɝ ɮɚɤɭɥɬɟɬɚ 
ɞɚ ɤɚɧɞɢɞɚɬɭ Ȼɪɚɧɤɭ Ƚɪɭɛɚɱɭ, ɦɚɫɬɟɪ ɢɧɠɟʃɟɪɭ ɦɚɲɢɧɫɬɜɚ ɨɞɨɛɪɢ ɪɚɞ ɧɚ ɢɡɪɚɞɢ 
ɞɨɤɬɨɪɫɤɟ ɞɢɫɟɪɬɚɰɢʁɟ ɩɨɞ ɧɚɫɥɨɜɨɦ “ɍɬɢɰɚʁ ɭɬɢɫɤɢɜɚʃɚ ɝɚɫ-ɥɢɮɬ ɝɚɫɚ ɧɚ ɩɪɟɧɨɫ ɦɚɫɟ 
ɢ ɬɨɩɥɨɬɟ” ɚ ɞɚ ɡɚ ɦɟɧɬɨɪɚ ɢɦɟɧɭʁɟ ɞɪ Ɇɚɪɢʁɭ ɀɢɜɤɨɜɢʄ, ɜɚɧɪɟɞɧɨɝ ɩɪɨɮɟɫɨɪɚ 
Ɋɭɞɚɪɫɤɨ-ɝɟɨɥɨɲɤɨɝ ɮɚɤɭɥɬɟɬɚ ɍɧɢɜɟɪɡɢɬɟɬɚ ɭ Ȼɟɨɝɪɚɞɭ. 
 

ɍ Ȼɟɨɝɪɚɞɭ 03.05.2018.       ɑɥɚɧɨɜɢ Ʉɨɦɢɫɢʁɟ: 
 

 

 

ɞɪ Ɇɚɪɢʁɚ ɀɢɜɤɨɜɢʄ, ɜɚɧɪɟɞɧɢ ɩɪɨɮɟɫɨɪ, 
ɍɧɢɜɟɪɡɢɬɟɬ ɭ Бɟɨɝɪаɞɭ, Рɭɞаɪɫɤɨ-ɝɟɨɥɨшɤɢ ɮаɤɭɥɬɟɬ   

 

 

 

ɞɪ Ⱦɟʁɚɧ ɂɜɟɡɢʄ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ,  
ɍɧɢɜɟɪɡɢɬɟɬ ɭ Бɟɨɝɪаɞɭ, Рɭɞаɪɫɤɨ-ɝɟɨɥɨшɤɢ ɮаɤɭɥɬɟɬ   

 

 

 

ɞɪ Ⱦɭɲɚɧ Ⱦɚɧɢɥɨɜɢʄ, ɜɚɧɪɟɞɧɢ ɩɪɨɮɟɫɨɪ 

ɍɧɢɜɟɪɡɢɬɟɬ ɭ Бɟɨɝɪаɞɭ, Рɭɞаɪɫɤɨ-ɝɟɨɥɨшɤɢ ɮаɤɭɥɬɟɬ   
 

 

 

ɞɪ Ɇɢɥɨɲ Ɍɚɧɚɫɢʁɟɜɢʄ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ,  
ɍɧɢɜɟɪɡɢɬɟɬ ɭ Бɟɨɝɪаɞɭ, Рɭɞаɪɫɤɨ-ɝɟɨɥɨшɤɢ ɮаɤɭɥɬɟɬ   

 

 

 

ɞɪ Ɇɢɪʁɚɧɚ Кɢʁɟɜɱɚɧɢɧ, ɪɟɞɨɜɧɢ ɩɪɨɮɟɫɨɪ 

ɍɧɢɜɟɪɡɢɬɟɬ ɭ Бɟɨɝɪаɞɭ,Ɍɟɯɧɨɥɨшɤɨ-ɦɟɬаɥɭɪшɤɢ ɮаɤɭɥɬɟɬ 


