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ɍ ɨɤɜɢɪɭ ɨɜɨɝ ɦɚɫɬɟɪ ɪɚɞɚ ɤɚɧɞɢɞɚɬ ɬɪɟɛɚ ɞɚ 

Ɉɛɪɚɞɢ ɤɨɦɩɥɟɬɧɭ ɩɪɨɰɟɞɭɪɭ ɢɡɝɪɚɞʃɟ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ ɫɚ ɭɝɪɚɞʃɨɦ 
ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ, ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɤɚɩɚɰɢɬɟɬɚ ɢ ɢɡɝɪɚɞʃɨɦ ɤɨɧɬɟʁɧɟɪɫɤɟ ɝɚɫɧɟ 
ɤɨɬɥɚɪɧɢɰɟ ɭ ɤɨʁɨʁ ɫɭ ɫɦɟɲɬɟɧɢ ɤɨɬɥɨɜɢ, ɤɨʁɢ ɤɚɨ ɟɧɟɪɝɟɧɬ ɤɨɪɢɫɬɟ ɩɪɢɪɨɞɧɢ ɝɚɫ, ɚ ɫɜɟ 
ɡɚ ɩɨɬɪɟɛɟ ɝɪɟʁɚʃɚ ɢɧɞɭɫɬɪɢʁɫɤɨɝ ɨɛʁɟɤɬɚ.  ɉɪɨɪɚɱɭɧɨɦ ɨɞɪɟɞɢɬɢ ɜɟɥɢɱɢɧɭ ɩɪɢɤʂɭɱɧɨɝ 
ɝɚɫɨɜɨɞɚ, ɨɞɪɟɞɢɬɢ ɧɚɱɢɧ ɩɪɢɤʂɭɱɟʃɚ, ɫɚ ɩɪɢɤʂɭɱɧɨɦ ɫɟɤɰɢʁɨɦ, ɩɪɨɬɢɜɩɨɠɚɪɧɢɦ 
ɲɚɯɬɨɦ, ɤɚɨ ɢ ɤɨɬɥɨɜɫɤɨ ɩɨɫɬɪɨʁɟʃɟ – ɦɚɲɢɧɫɤɢ ɢ ɝɚɫɧɢ ɞɟɨ ɤɨɬɥɚɪɧɢɰɟ, ɨɞ 
ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ, ɧɚ ɮɚɫɚɞɢ ɨɛʁɟɤɬɚ (ɤɨɧɬɟʁɧɟɪɫɤɟ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ), ɞɨ 
ɝɚɫɧɢɯ ɝɨɪɢɨɧɢɤɚ ɧɚ ɤɨɬɥɨɜɢɦɚ. 
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ɊȿɁɂɆȿ 

 

ɍ ɨɜɨɦ ɪɚɞɭ ɩɪɢɤɚɡɚɧɚ ʁɟ ɤɨɦɩɥɟɬɧɚ ɩɪɨɰɟɞɭɪɚ, ɫɚ ɩɪɨɪɚɱɭɧɢɦɚ, ɡɚ ɩɪɢɤʂɭɱɟʃɟ ʁɟɞɧɨɝ 
ɢɧɞɭɫɬɪɢʁɫɤɨɝ ɨɛʁɟɤɬɚ ɧɚ ɞɢɫɬɪɢɛɭɬɢɜɧɭ ɝɚɫɨɜɨɞɧɭ ɦɪɟɠɭ, ɫɚ ɢɡɝɪɚɞʃɨɦ ɩɪɢɤʂɭɱɧɨɝ 
ɝɚɫɨɜɨɞɚ, ɭɝɪɚɞʃɨɦ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ ɢ ɢɡɝɪɚɞʃɨɦ ɤɨɧɬɟʁɧɟɪɫɤɟ ɝɚɫɧɟ 
ɤɨɬɥɚɪɧɢɰɟ. ɍ ɭɜɨɞɧɨɦ ɞɟɥɭ ɫɭ ɩɪɢɤɚɡɚɧɟ ɨɫɧɨɜɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɢ ɫɜɨʁɫɬɜɚ 
ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ, ɫɚ ɨɫɜɪɬɨɦ ɧɚ ɞɢɫɬɪɢɛɭɰɢʁɭ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭ Ʉɪɚɝɭʁɟɜɰɭ. Ɂɚɬɢɦ ʁɟ 
ɨɛɪɚђɟɧɚ ɢɡɝɪɚɞʃɚ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ ɨɞ ɱɟɥɢɱɧɢɯ ɰɟɜɢ, ɪɚɞɧɨɝ ɩɪɢɬɢɫɤɚ ɞɨ 6 bar, 
ɨɞ ɦɟɫɬɚ ɩɪɢɤʂɭɱɟʃɚ ɧɚ ɝɪɚɞɫɤɭ ɝɚɫɨɜɨɞɧɭ ɦɪɟɠɭ, ɞɨ ɛɭɞɭʄɟ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ 
ɫɬɚɧɢɰɟ. ɉɪɨɪɚɱɭɧɨɦ ʁɟ ɨɞɪɟђɟɧ ɤɚɩɚɰɢɬɟɬ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ ɨɞ Q=240 m3/h, 

ɤɨʁɚ ʁɟ ɥɨɰɢɪɚɧɚ ɩɨɪɟɞ ɛɭɞɭʄɟɝ ɨɛʁɟɤɬɚ ɤɨɧɬɟʁɧɟɪɫɤɟ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ. ɍ ɤɨɧɬɟʁɧɟɪɫɤɨʁ 
ɝɚɫɧɨʁ ɤɨɬɥɚɪɧɢɰɢ ɫɭ ɫɦɟɲɬɟɧɚ ɞɜɚ ɝɚɫɧɚ ɤɨɬɥɚ ɢɧɫɬɚɥɢɫɚɧɨɝ ɤɚɩɚɰɢɬɟɬɚ Q = 2x750 ɤW. 

ɐɢɪɤɭɥɚɰɢʁɚ ɜɨɞɟ ɭ ɦɪɟɠɢ ɩɨɬɪɨɲʃɟ ʁɟ ɩɪɢɧɭɞɧɚ, ɩɨɦɨʄɭ ɦɪɟɠɧɟ ɰɢɪɤɭɥɚɰɢɨɧɟ ɩɭɦɩɟ 
(ɪɚɞɧɚ ɢ ɪɟɡɟɪɜɧɚ) ɧɚ ɡɚʁɟɞɧɢɱɤɨɦ ɰɟɜɨɜɨɞɭ ɩɨɜɪɚɬɧɟ ɜɨɞɟ. Ɂɚ ɩɪɨɪɚɱɭɧɚɬɢ ɤɚɩɚɰɢɬɟɬ 
ɤɨɬɥɨɜɚ, ɜɪɫɬɭ ɝɨɪɢɜɚ – ɡɚɦɧɢ ɝɚɫ ɢ ɩɪɢɬɢɫɚɤ ɝɚɫɚ ɢɫɩɪɟɞ ɝɚɫɧɟ ɪɚɦɩɟ ɝɨɪɢɨɧɢɤɚ (10 
mbar) ɢɡɜɪɲɟɧ ʁɟ ɩɪɨɪɚɱɭɧ ɢ ɨɞɚɛɢɪ ɨɞɝɨɜɚɪɚʁɭʄɢɯ ɝɚɫɧɢɯ ɝɨɪɢɨɧɢɤɚ. ɍ ɫɜɟɦɭ ɫɭ ɫɟ 
ɢɫɩɨɲɬɨɜɚɥɢ ɬɟɯɧɢɱɤɢ ɢ ɡɚɤɨɧɫɤɢ ɭɫɥɨɜɢ ɡɚ ɢɡɜɨђɟʃɟ ɩɪɢɤʂɭɱɤɚ ɧɚ ɝɚɫɨɜɨɞ ɭ 
ɟɤɫɩɥɨɚɬɚɰɢʁɢ. 
 

Ʉʂɭɱɧɟ ɪɟɱɢ: ɩɪɢɪɨɞɧɢ ɝɚɫ, ɞɢɫɬɪɢɛɭɬɢɜɧɚ ɝɚɫɨɜɨɞɧɚ ɦɪɟɠɚ, ɩɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ, 
ɦɟɧɨɪɟɝɭɥɚɰɢɨɧɚ ɫɬɚɧɢɰɚ, ɤɨɧɬɟʁɧɟɪɫɤɚ ɝɚɫɧɚ ɤɨɬɥɚɪɧɢɰɚ 

 

 

ABSTRACT 

In this paper is presented complete procedure, along with calculations, for connection of an 

industrial facility on gas distribution network, with building connection lines, installing of 

units for measurement and regulation along with construction of a container boiler room. 

Introduction presents basic characteristics and properties of a natural gas, emphasizing natural 

gas distribution in the City of Kragujevac. Further on, there is presented construction of 

connection lines, with operational pressure up to 6 bar, from the point of connection of City’s 

gas network to the future measurement regulation unit. Calculated capacity of measurement 

regulation amounts Q=240 m3/h, and unit itself is located beside container boiler room. In the 

container boiler room are situated two boilers with installed capacity of Q = 2x750 ɤW. 
Circulation of the water in the grid is provided by pumps (main and backup), which are 

installed in common return line. For the calculated capacity of boilers, type of fuel – natural 

gas and pressure of gas in front of burner’s shutter (10 mbar), calculation and selection of 

proper gas burners are performed. 

All technical and legal demands for connection on gas distribution network are fulfilled.  

 

Key words:  natural gas, gas distribution network, connection lines, unit for measurement and 

regulation, container boiler room. 
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1. ɍȼɈȾ 

 

ɉɪɢɪɨɞɧɢ ɝɚɫ ʁɟ ɦɟɲɚɜɢɧɚ ɝɚɫɨɜɢɬɢɯ ɭɝʂɨɜɨɞɨɧɢɤɚ ɫɚ ɞɨɦɢɧɚɰɢʁɨɦ ɦɟɬɚɧɚ ɢ 
ɩɪɟɞɫɬɚɜʂɚ ɢɡɭɡɟɬɧɨ ɜɪɟɞɚɧ ɟɧɟɪɝɟɧɬ ɢ ɯɟɦɢʁɫɤɭ ɫɢɪɨɜɢɧɭ ɤɨʁɚ ɩɨɫɟɞɭʁɟ ɢ ɡɧɚɱɚʁɧɟ 
ɬɟɯɧɨɥɨɲɤɨ-ɟɤɨɧɨɦɫɤɟ ɢ ɟɤɨɥɨɲɤɟ ɩɪɟɞɧɨɫɬɢ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɧɜɟɧɰɢɨɧɚɥɧɚ ɝɨɪɢɜɚ. 
ɉɪɢɪɨɞɧɢ ɝɚɫ ʁɟ ɢɞɟɚɥɧɨ ɝɨɪɢɜɨ ɤɨʁɟ ɫɟ ɜɪɥɨ ɥɚɤɨ ɦɟɲɚ ɫɚ ɜɚɡɞɭɯɨɦ, ɢɦɚ ɜɟɥɢɤɭ ɛɪɡɢɧɭ 
ɫɚɝɨɪɟɜɚʃɚ ɛɟɡ ɞɢɦɚ, ɱɚђɢ ɢ ɱɜɪɫɬɢɯ ɨɫɬɚɬɚɤɚ, ɩɚ ɫɬɨɝɚ, ɧɟ ɡɚɝɚђɭʁɟ ɨɤɨɥɢɧɭ. ɂɫɤɭɫɬɜɨ 
ɡɟɦɚʂɚ ɫɚ ɞɭɝɨɦ ɬɪɚɞɢɰɢʁɨɦ ɤɨɪɢɲʄɟʃɚ ɝɚɫɚ ɩɨɤɚɡɭʁɟ ɞɚ ʁɟ ɩɪɢɪɨɞɧɢ ɝɚɫ ɢ ʁɟɞɚɧ ɨɞ 
ɧɚʁɛɟɡɛɟɞɧɢʁɢɯ ɟɧɟɪɝɟɧɚɬɚ. 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɞɚɧɚɫ ɫɟ ɜɢɲɟɫɬɪɭɤɨ ɤɨɪɢɫɬɢ: ɭ ɢɧɞɭɫɬɪɢʁɢ, ɡɚ ɤɨɦɟɪɰɢʁɚɥɧɭ ɭɩɨɬɪɟɛɭ, ɭ 
ɲɢɪɨɤɨʁ ɩɨɬɪɨɲʃɢ, ɡɚ ɩɪɨɢɡɜɨɞʃɭ ɟɥɟɤɬɪɢɱɧɟ ɟɧɟɪɝɢʁɟ, ɤɚɨ ɫɢɪɨɜɢɧɚ ɭ ɩɪɨɢɡɜɨɞʃɢ, ɚ 
ɤɨɪɢɫɬɢ ɫɟ ɢ ɡɚ ɩɨɝɨɧ ɦɨɬɨɪɧɢɯ ɜɨɡɢɥɚ. 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɫɟ ɩɪɢɦɚɪɧɨ ɫɚɫɬɨʁɢ ɨɞ ɦɟɬɚɧɚ, ɚɥɢ ɭɤʂɭɱɭʁɟ ɨɫɬɚɥɟ ɬɟɠɟ ɭɝʂɨɜɨɞɨɧɢɤɟ, 
ɤɚɨ ɢ ɭɝʂɟɧ ɞɢɨɤɫɢɞ ɢ ɚɡɨɬ. Ɉɞ ɫɚɫɬɚɜɚ ɝɚɫɚ ɡɚɜɢɫɢ ɢ ʃɟɝɨɜɚ ɬɨɩɥɨɬɧɚ ɜɪɟɞɧɨɫɬ, 

ɨɞɧɨɫɧɨ, ɤɨɥɢɤɨ ɟɧɟɪɝɢʁɟ ɦɨɠɟ ɞɚ ɟɦɢɬɭʁɟ. 

Ɂɟɦɧɢ (ɩɪɢɪɨɞɧɢ) ɝɚɫ ʁɟ ɜɢɬɚɥɧɚ ɤɨɦɩɨɧɟɧɬɚ ɫɜɟɬɫɤɟ ɟɧɟɪɝɟɬɢɤɟ. Ɉɧ ɫɩɚɞɚ ɭ ɧɚʁɱɢɫɬɢʁɚ, 
ɧɚʁɫɢɝɭɪɧɢʁɚ ɢ ɧɚʁɤɨɪɢɫɧɢʁɚ ɝɨɪɢɜɚ ɞɨɫɬɭɩɧɚ ʂɭɞɢɦɚ. ɉɨɫɦɚɬɪɚɧɨ ɭ ɨɞɧɨɫɭ ɧɚ ɫɜɚ 
ɨɫɬɚɥɚ ɮɨɫɢɥɧɚ ɝɨɪɢɜɚ, ɭɩɨɬɪɟɛɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɩɪɨɢɡɜɨɞɢ ɧɚʁɧɢɠɭ ɤɨɥɢɱɢɧɭ ɭɝʂɟɧ 
ɞɢɨɤɫɢɞɚ (CO2), ɲɬɨ ʁɟ ɛɢɬɚɧ ɞɨɩɪɢɧɨɫ ɫɦɚʃɟʃɭ ɝɥɨɛɚɥɧɟ ɟɦɢɫɢʁɟ CɈ2. ɂɫɬɨɜɪɟɦɟɧɨ, 
ɭɩɨɬɪɟɛɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭ ɝɚɫɧɢɦ ɦɨɬɨɪɢɦɚ, ɤɚɪɚɤɬɟɪɢɲɟ ɫɟ ɢɡɭɡɟɬɧɨ ɧɢɫɤɨɦ 
ɟɦɢɫɢʁɨɦ NɈx, ɱɚђɢ ɢ ɫɭɦɩɨɪ ɞɢɨɤɫɢɞɚ (SO2). [1] 

ɉɪɢɪɨɞɧɢ ɝɚɫ ʁɟ, ɬɚɤɨђɟ, ɧɚʁɜɚɠɧɢʁɢ ɮɨɫɢɥɧɢ ɟɧɟɪɝɟɬɫɤɢ ɢɡɜɨɪ. Ɉɧ ɞɚɧɚɫ ɢɝɪɚ ɡɧɚɱɚʁɧɭ 
ɭɥɨɝɭ ɭ ɫɜɟɬɫɤɨʁ ɟɧɟɪɝɟɬɢɰɢ, ɚɥɢ ʄɟ ɬɚ ɭɥɨɝɚ ɛɢɬɢ ʁɨɲ ɜɚɠɧɢʁɚ ɭ ɧɚɪɟɞɧɢɯ 50 ɝɨɞɢɧɚ. 
Ɂɚ ɪɚɡɥɢɤɭ ɨɞ ɞɪɭɝɢɯ ɮɨɫɢɥɧɢɯ ɝɨɪɢɜɚ, ɡɟɦɧɢ ɝɚɫ ɫɚɝɨɪɟɜɚ ɱɢɫɬɨ, ɢɫɩɭɲɬɚʁɭʄɢ ɭ 
ɚɬɦɨɫɮɟɪɭ ɦɚɥɭ ɤɨɥɢɱɢɧɭ ɩɨɬɟɧɰɢʁɚɥɧɨ ɲɬɟɬɧɢɯ ɦɚɬɟɪɢʁɚ. Ʉɚɤɨ ʁɟ ɡɧɚɱɚʁ ɫɬɚɥɧɨɝ 
ɫɧɚɛɞɟɜɚʃɚ ɟɧɟɪɝɢʁɨɦ ɨɞ ɜɢɬɚɥɧɟ ɜɚɠɧɨɫɬɢ, ɬɨ ʁɟ ɭɱɢɧɢɥɨ ɞɚ ɢ ɩɪɢɪɨɞɧɢ ɝɚɫ ɞɨɛɢʁɟ 
ɜɟɨɦɚ ɜɢɫɨɤ ɫɬɟɩɟɧ ɜɚɠɧɨɫɬɢ ɭ ɧɚɲɟɦ ɞɪɭɲɬɜɭ ɢ ɧɚɲɢɦ ɠɢɜɨɬɢɦɚ. 
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2. ɂɋɌɈɊɂȳȺɌ ɂ ɇȺɅȺɁɂɒɌȺ ɉɊɂɊɈȾɇɈȽ ȽȺɋȺ 

 

Ⱦɭɝɨ ɜɪɟɦɟɧɚ ɫɟ ɦɢɫɥɢɥɨ ɞɚ ʁɟ ɩɪɢɪɨɞɧɢ ɝɚɫ ɛɟɫɤɨɪɢɫɬɚɧ. ɑɚɤ ɫɟ ɢ ɞɚɧɚɫ ɭ ɧɟɤɢɦ 
ɞɪɠɚɜɚɦɚ ɪɟɲɚɜɚʁɭ ɝɚɫɚ ɬɚɤɨ ɲɬɨ ɝɚ ɫɩɚʂɭʁɭ ɭ ɜɟɥɢɤɢɦ ɛɚɤʂɚɦɚ.  

Ƚɥɚɜɧɢɦ ɞɟɥɨɦ ɫɚɱɢʃɟɧ ʁɟ ɨɞ ɦɟɬɚɧɚ, ʁɟɞɧɨɫɬɚɜɧɨɝ ɫɚɫɬɚɜɚ ɤɨʁɢ ɫɟ ɫɚɫɬɨʁɢ ɨɞ ʁɟɞɧɨɝ 
ɚɬɨɦɚ ɭɝʂɢɤɚ ɢ ɱɟɬɢɪɢ ɚɬɨɦɚ ɜɨɞɨɧɢɤɚ. Ɇɟɬɚɧ ʁɟ ɜɢɫɨɤɨ ɡɚɩɚʂɢɜ ɢ ɫɚɝɨɪɟɜɚ ɝɨɬɨɜɨ 
ɩɨɬɩɭɧɨ. ɇɚɤɨɧ ɫɚɝɨɪɟɜɚʃɚ ɧɟ ɨɫɬɚʁɟ ɩɟɩɟɥɚ, ɚ ɡɚɝɚђɢɜɚʃɟ ɜɚɡɞɭɯɚ ʁɟ ɜɪɥɨ ɦɚɥɨ. 
ɉɪɢɪɨɞɧɢ ɝɚɫ ɧɟɦɚ ɛɨʁɟ, ɭɤɭɫɚ, ɦɢɪɢɫɚ ɧɢ ɨɛɥɢɤɚ ɭ ɫɜɨʁɨʁ ɩɪɢɪɨɞɧɨʁ ɮɨɪɦɢ, ɩɚ ʁɟ ɩɪɟɦɚ 
ɬɨɦɟ ʂɭɞɢɦɚ ɧɟɩɪɢɦɟɬɚɧ. Ɂɛɨɝ ɬɨɝɚ ɢɦ ɤɨɦɩɚɧɢʁɟ ɞɨɞɚʁɭ ɯɟɦɢɤɚɥɢʁɭ ɤɨʁɚ ɢɦɚ ɦɢɪɢɫ 
ɩɨɤɜɚɪɟɧɢɯ ʁɚʁɚ. Ɍɚʁ ɦɢɪɢɫ ɨɦɨɝɭʄɚɜɚ ʂɭɞɢɦɚ ɥɚɤɭ ɞɟɬɟɤɰɢʁɭ ɩɭɲɬɚʃɚ ɝɚɫɚ ɭ ɤɭʄɢ. 

ɑɨɜɟɤ ɞɨɛɢʁɚ ɝɚɫ ɢɡ ɩɪɢɪɨɞɧɢɯ ɫɤɥɚɞɢɲɬɚ, ɧɚ ɦɟɫɬɢɦɚ ɤɨʁɚ ɫɟ ɧɚɡɢɜɚʁɭ ɧɚɥɚɡɢɲɬɚ 
ɡɟɦɧɨɝ ɝɚɫɚ, ɚ ɦɨɠɟ ɢ ɞɚ ɝɚ ɩɪɨɢɡɜɨɞɢ ɜɟɲɬɚɱɤɢ. Ƚɚɫ ɫɟ ɦɨɠɟ ɩɪɨɢɡɜɨɞɢɬɢ ɧɚ ɫɥɟɞɟʄɢ 
ɧɚɱɢɧ. ɐɟɜ ɨɞ ɝɥɢɧɟ ɧɚɩɭɧɢ ɫɟ ɭɝʂɟɧɢɦ ɩɪɚɯɨɦ, ɡɚɬɜɨɪɢ ɝɥɢɧɨɦ ɢ ʁɚɤɨ ɡɚɝɪɟɜɚ. ɂɡ 
ʁɟɞɧɨɝ ɤɪɚʁɚ ɰɟɜɢ ɩɨɱɟʄɟ ɞɚ ɢɡɥɚɡɢ ɞɢɦ. ɉɨɫɥɟ ɤɪɚʄɟɝ ɜɪɟɦɟɧɚ ɞɢɦ ɩɪɟɫɬɚʁɟ ɞɚ ɢɡɥɚɡɢ. 
Ⱥɤɨ ɫɚɞɚ ɨɬɜɨɪɭ ɝɥɢɧɟɧɟ ɰɟɜɢ ɩɪɢɛɥɢɠɢɦɨ ɩɥɚɦɟɧ, ɝɚɫ ɤɨʁɢ ɢɡɥɚɡɢ ɩɨɱɟʄɟ ɞɚ ɝɨɪɢ 
ɫɜɟɬɥɢɦ ɢ ɫɬɚɥɧɢɦ ɩɥɚɦɟɧɨɦ. Ⱥɤɨ ɡɚɦɢɫɥɢɦɨ ɨɜɚʁ ɦɚɥɢ ɟɤɫɩɟɪɢɦɟɧɬ ɭɜɟʄɚɧ ɜɢɲɟ 
ɯɢʂɚɞɚ ɩɭɬɚ, ɦɨɠɟɦɨ ɫɯɜɚɬɢɬɢ ɤɚɤɨ ɫɟ ɩɪɨɢɡɜɨɞɢ ɝɚɫ ɨɞ ɭɝʂɚ. 

ɒɤɨɬɫɤɢ ɢɧɠɟʃɟɪ ȼɢɥɢʁɟɦ Ɇɚɪɞɨɤ (William Murdoch) ɩɪɜɢ ʁɟ, 1792.ɝɨɞɢɧɟ, ɭɩɨɬɪɟɛɢɨ 
ɜɟɲɬɚɱɤɢ ɩɪɨɢɡɜɟɞɟɧɢ ɝɚɫ. Ɉɧ ʁɟ, ɧɚɢɦɟ, ɩɪɨɱɢɲʄɚɜɚɨ ɝɚɫ ɤɨʁɢ ɫɟ ɨɫɥɨɛɚђɚɨ ɩɪɢɥɢɤɨɦ 
ɫɚɝɨɪɟɜɚʃɚ ɭɝʂɚ ɢ ɫɩɪɨɜɨɞɢɨ ɝɚ ɤɪɨɡ ɰɟɜɢ ɤɚɤɨ ɛɢ ɦɭ ɫɥɭɠɢɨ ɡɚ ɨɫɜɟɬʂɚɜɚʃɟ ɤɭʄɟ. 
ɇɟɤɨɥɢɤɨ ɝɨɞɢɧɚ ɩɨɫɥɟ ɬɨɝɚ, Ɇɚɪɞɨɤ ʁɟ ɭɫɩɟɨ ɬɚɤɜɢɦ ɢɫɬɢɦ ɩɨɫɬɭɩɤɨɦ ɞɚ ɨɫɜɟɬɥɢ ʁɟɞɧɭ 
ɮɚɛɪɢɤɭ ɭ Ȼɢɪɦɢɧɝɟɦɭ (Birmingham), ɭ ȿɧɝɥɟɫɤɨʁ. 

ɍ ɋʁɟɞɢʃɟɧɢɦ Ⱥɦɟɪɢɱɤɢɦ Ⱦɪɠɚɜɚɦɚ ʁɟ ɜɟɲɬɚɱɤɢ ɝɚɫ ɡɚ ɨɫɜɟɬʂɟʃɟ ɛɢɨ ɭ ɭɩɨɬɪɟɛɢ ɩɪɟ 
ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ. Ƚɨɞɢɧɟ 1812. Ⱦɟʁɜɢɞ Ɇɟɥɜɢɥ (David Mallvile) ɢɡ ȵɭɩɨɪɬa (Newport), ɭ 
ɞɪɠɚɜɢ Ɋɨɞ Ⱥʁɥɟɧɞ (Rhode Island), ɨɫɜɟɬɥɢɨ ʁɟ ɫɜɨʁɭ ɤɭʄɭ ɧɚ ɢɫɬɢ ɧɚɱɢɧ ɤɚɨ ɢ ɩɨɦɟɧɭɬɢ 
ɒɤɨɬɥɚɧђɚɧɢɧ, ɚ 1816.ɝɨɞɢɧɟ ɫɥɢɱɧɢɦ ɫɢɫɬɟɦɨɦ ɛɢɥɟ ɫɭ ɨɫɜɟɬʂɟɧɟ ɭɥɢɰɟ ɝɪɚɞɚ 
Ȼɚɥɬɢɦɨɪɚ (Baltimore), ɭ ɞɪɠɚɜɢ Ɇɟɪɢɥɟɧɞ (Maryland).  

ɉɪɢɪɨɞɧɢ ɢɥɢ ɡɟɦɧɢ ɝɚɫ ɩɪɜɢ ɩɭɬ ʁɟ ɭɩɨɬɪɟɛʂɟɧ ɭ ɝɪɚɞɭ Ɏɪɟɞɨɧɢʁɢ (Fredonia), ɭ 
ɞɪɠɚɜɢ ȵɭʁɨɪɤ (New York), 1812.ɝɨɞɢɧɟ. 

Ⱦɚɧɚɫ ɫɟ ɜɢɲɟ ɭɩɨɬɪɟɛʂɚɜɚ ɩɪɢɪɨɞɧɢ ɝɚɫ ɧɟɝɨ ɜɟɲɬɚɱɤɢ ɩɪɨɢɡɜɟɞɟɧɢ, ʁɟɪ ɫɭ ɨɬɤɪɢɜɟɧɚ 
ɧɨɜɚ ɜɟɥɢɤɚ ɧɚɥɚɡɢɲɬɚ ɡɟɦɧɨɝ ɝɚɫɚ, ɚ ɢ ɡɚɬɨ ɲɬɨ ʁɟ ɭɩɨɬɪɟɛɚ ɝɚɫɚ ɩɨɫɬɚɥɚ ɦɧɨɝɨ 
ɪɚɡɧɨɜɪɫɧɢʁɚ. Ɍɚɤɨђɟ, ɧɨɜɟ, ɬɟɯɧɢɱɤɢ ɭɫɚɜɪɲɟɧɢʁɟ ɰɟɜɢ ɢɥɢ ɝɚɫɨɜɨɞɢ, ɨɦɨɝɭʄɭʁɭ ɞɚ ɫɟ 
ɟɮɢɤɚɫɧɨ ɩɨɜɟɠɭ ɭɞɚʂɟɧɚ ɧɚɥɚɡɢɲɬɚ ɝɚɫɚ ɫɚ ɜɟɥɢɤɢɦ ɝɪɚɞɨɜɢɦɚ ɭ ɤɨʁɢɦɚ ɫɟ ɝɚɫ 
ɭɩɨɬɪɟɛʂɚɜɚ. 

1821. ɝɨɞɢɧɟ ɭ Ɏɪɟɞɨɧɢʁɢ (Fredonia), ȵɭʁɨɪɤ (New York), ȼɢɥɢʁɚɦ Ⱥ. ɏɚɪɬ (William A. 
Hart) ɢɡɛɭɲɢɨ ʁɟ 27 ɫɬɨɩɚ ɞɭɛɨɤɭ ɛɭɲɨɬɢɧɭ ɫ ɰɢʂɟɦ ɩɨɜɟʄɚʃɚ ɩɪɨɬɨɤɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ 
ɧɚ ɩɨɜɪɲɢɧɭ. Ɂɛɨɝ ɬɨɝɚ ɫɟ ɬɚ ɝɨɞɢɧɚ ɭɡɢɦɚ ɤɚɨ ɩɨɱɟɬɚɤ ɧɚɦɟɪɧɨɝ ɢɫɤɨɪɢɲʄɚɜɚʃɚ 
ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ.  

ɉɪɜɢ ɡɚɩɢɫɢ ɨ ɩɪɢɪɨɞɧɨɦ ɝɚɫɭ ɫɟɠɭ ɞɨ ɨɤɨ 100. ɝɨɞɢɧɟ ɩɨɫɥɟ ɏɪɢɫɬɚ ɤɚɞ ɫɭ ɩɪɜɢ ɩɭɬ 
ɡɚɛɟɥɟɠɟɧɟ "ɜɟɱɧɟ ɛɚɤʂɟ" ɧɚ ɩɨɞɪɭɱʁɭ ɞɚɧɚɲʃɟɝ ɂɪɚɤɚ. Ɍɟ "ɜɟɱɧɟ ɛɚɤʂɟ" 
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ɧɚʁɜɟɪɨɜɚɬɧɢʁɟ ɫɭ ɪɟɡɭɥɬɚɬ ɩɪɨɩɭɲɬɚʃɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɤɪɨɡ ɡɟɦʂɢɧɭ ɤɨɪɭ, ɚ ɡɚɩɚɥɢɥɚ 
ɝɚ ʁɟ ɦɭʃɚ.  

ɍ 19.ɜɟɤɭ ɩɪɢɪɨɞɧɢ ɝɚɫ ɤɨɪɢɲʄɟɧ ʁɟ ɝɨɬɨɜɨ ɢɫɤʂɭɱɢɜɨ ɡɚ ɭɥɢɱɧɟ ɫɜɟɬɢʂɤɟ. ɍ ɬɨ ɜɪɟɦɟ 
ɧɢʁɟ ʁɨɲ ɛɢɥɨ ɝɚɫɨɜɨɞɚ ɢ ɦɚɫɨɜɧɚ ɞɢɫɬɪɢɛɭɰɢʁɚ ɩɨ ɞɨɦɚʄɢɧɫɬɜɢɦɚ ɧɢʁɟ ɛɢɥɚ ɦɨɝɭʄɚ. 
Ɉɤɨ 1890.ɝɨɞɢɧɟ ɜɟʄɢɧɚ ɝɪɚɞɨɜɚ ɩɨɱɟɥɚ ʁɟ ɤɨɪɢɫɬɢɬɢ ɟɥɟɤɬɪɢɱɧɭ ɟɧɟɪɝɢʁɭ ɡɚ ɪɚɫɜɟɬɭ, ɩɚ 
ɫɭ ɩɪɨɢɡɜɨђɚɱɢ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɩɨɱɟɥɢ ɬɪɚɠɢɬɢ ɧɨɜɚ ɬɪɠɢɲɬɚ ɡɚ ɫɜɨʁ ɩɪɨɢɡɜɨɞ.  

1885.ɝɨɞɢɧɟ Ɋɨɛɟɪɬ Ȼɭɧɫɟɧ (Robert Bunsen) ɢɡɭɦɟɨ ʁɟ ɝɨɪɢɨɧɢɤ ɤɨʁɢ ʁɟ ɦɟɲɚɨ ɜɚɡɞɭɯ ɫɚ 
ɩɪɢɪɨɞɧɢɦ ɝɚɫɨɦ. Ɍɚʁ ɢɡɭɦ ɨɦɨɝɭʄɢɨ ʁɟ ɢɫɤɨɪɢɲʄɚɜɚʃɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɡɚ ɤɭɜɚʃɟ ɢ 
ɝɪɟʁɚʃɟ ɩɪɨɫɬɨɪɢʁɚ.  

ɉɪɜɢ ɡɧɚɱɚʁɧɢʁɢ ɝɚɫɨɜɨɞ ɧɚɩɪɚɜʂɟɧ ʁɟ 1891.ɝɨɞɢɧɟ. Ȼɢɨ ʁɟ ɞɭɝ 120 ɦɢʂɚ ɢ ɩɪɟɧɨɫɢɨ ʁɟ 
ɝɚɫ ɢɡ ɰɟɧɬɪɚɥɧɟ ɂɧɞɢɚɧɟ (Indiana) ɭ ɑɢɤɚɝɨ (Chicago). ɇɚɤɨɧ ɬɨɝɚ ɫɚɝɪɚђɟɧɨ ʁɟ ɜɪɥɨ 
ɦɚɥɨ ɝɚɫɨɜɨɞɚ ɫɜɟ ɞɨ ɤɪɚʁɚ ɞɪɭɝɨɝ ɫɜɟɬɫɤɨɝ ɪɚɬɚ. Ɍɨɤɨɦ ɞɪɭɝɨɝ ɫɜɟɬɫɤɨɝ ɪɚɬɚ ɞɨɲɥɨ ʁɟ 
ɞɨ ɜɟɥɢɤɨɝ ɧɚɩɪɟɬɤɚ ɭ ɫɜɨʁɫɬɜɢɦɚ ɦɟɬɚɥɚ, ɬɟɯɧɢɤɚɦɚ ɜɚɪɟʃɚ ɢ ɢɡɪɚђɢɜɚʃɚ ɰɟɜɢ, ɩɚ ʁɟ 
ɢɡɝɪɚɞʃɚ ɝɚɫɨɜɨɞɚ ɩɨɫɬɚɥɚ ɟɤɨɧɨɦɫɤɢ ɜɪɥɨ ɩɪɢɜɥɚɱɧɚ, ɚ ɫɚɦɢɦ ɬɢɦ ɢ ɭɩɨɬɪɟɛɚ ɭ 
ɞɨɦɚʄɢɧɫɬɜɢɦɚ. [1] 

ɍ ɦɧɨɝɨ ɫɥɭɱɚʁɟɜɚ ɩɪɢɪɨɞɧɢ ɝɚɫ ʁɟ ɢɞɟɚɥɧɨ ɮɨɫɢɥɧɨ ɝɨɪɢɜɨ ʁɟɪ ʁɟ ɩɪɢɥɢɱɧɨ ɱɢɫɬ, 
ʁɟɞɧɨɫɬɚɜɚɧ ɡɚ ɬɪɚɧɫɩɨɪɬ ɢ ɤɨɦɮɨɪɚɧ ɡɚ ɭɩɨɬɪɟɛɭ. ɑɢɫɬɢʁɢ ʁɟ ɨɞ ɧɚɮɬɟ ɢ ɭɝʂɚ, ɩɚ ɫɟ ɫɜɟ 
ɜɢɲɟ ɫɩɨɦɢʃɟ ɢ ɤɚɨ ɪɟɲɟʃɟ ɡɚ ɩɨɫɬɨʁɟʄɟ ɤɥɢɦɚɬɫɤɟ ɩɪɨɦɟɧɟ ɢ ɩɪɨɛɥɟɦɟ ɫɚ ɥɨɲɨɦ 
ɤɜɚɥɢɬɟɬɨɦ ɜɚɡɞɭɯɚ. Ɂɚ ɪɚɡɥɢɤɭ ɨɞ ɧɚɮɬɟ ɢ ɭɝʂɚ, ɩɪɢɪɨɞɧɢ ɝɚɫ ɢɦɚ ɜɟʄɢ ɨɞɧɨɫ 
ɜɨɞɨɧɢɤ/ɭɝʂɟɧɢɤ ɩɚ ɩɪɟɦɚ ɬɨɦɟ ɢɦɚ ɦɚʃɭ ɟɦɢɫɢʁɭ ɭɝʂɟɧ ɞɢɨɤɫɢɞɚ ɭ ɚɬɦɨɫɮɟɪɭ ɡɚ ɢɫɬɭ 
ɤɨɥɢɱɢɧɭ ɟɧɟɪɝɢʁɟ. 

Ʉɨɞ ɜɚђɟʃɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ʁɨɲ ɭɜɟɤ ɩɨɫɬɨʁɟ ɥɢɦɢɬɢ ɡɛɨɝ ɞɚɧɚɲʃɟ ɬɟɯɧɨɥɨɝɢʁɟ. 
ɉɪɢɪɨɞɧɢ ɝɚɫ ɫɟ ɧɟ ɧɚɥɚɡɢ ɫɚɦɨ ɭ џɟɩɨɜɢɦɚ, ɧɟɝɨ ɫɟ ɭ ɦɧɨɝɨ ɫɥɭɱɚʁɟɜɚ ɧɚɥɚɡɢ ɡɚʁɟɞɧɨ ɫɚ 
ɧɚɮɬɨɦ. ɑɟɫɬɨ ɫɟ ɢ ɧɚɮɬɚ ɢ ɩɪɢɪɨɞɧɢ ɝɚɫ ɢɡɜɥɚɱɟ ɢɡ ɢɫɬɨɝ ɧɚɥɚɡɢɲɬɚ. Ʉɚɨ ɢ ɤɨɞ 
ɩɪɨɢɡɜɨɞʃɟ ɧɚɮɬɟ, ɞɟɨ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɫɚɦɨɫɬɚɥɧɨ ɞɨɥɚɡɢ ɧɚ ɩɨɜɪɲɢɧɭ ɡɛɨɝ ɜɟɥɢɤɨɝ 
ɩɪɢɬɢɫɤɚ ɭ ɞɭɛɢɧɚɦɚ. Ɍɢ ɬɢɩɨɜɢ ɝɚɫɧɢɯ ɛɭɲɨɬɢɧɚ ɡɚɯɬɟɜɚʁɭ ɫɚɦɨ ɫɚɫɬɚɜ ɰɟɜɢ ɤɨʁɢ ɫɟ 
ɧɚɡɢɜɚ ɢ "ɛɨɠɢʄɧɨ ɞɪɜɰɟ" (ɫɥɢɤɚ 1) ɡɚ ɤɨɧɬɪɨɥɭ ɩɪɨɬɨɤɚ ɝɚɫɚ.  
 

 
 

ɋɥɢɤɚ 1.  ɋɢɫɬɟɦ ɰɟɜɢ "ɛɨɠɢʄɧɨ ɞɪɜɰɟ" 
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ɋɜɟ ʁɟ ɦɚʃɟ ɬɚɤɜɢɯ ɛɭɲɨɬɢɧɚ ʁɟɪ ʁɟ ɜɟʄɢɧɚ ɨɜɨɝ "ʁɟɮɬɢɧɨɝ" ɝɚɫɚ ɜɟʄ ɢɡɜɚђɟɧɚ. Ɂɛɨɝ ɬɨɝɚ 
ɫɤɨɪɨ ɭɜɟɤ ɬɪɟɛɚ ɭɩɨɬɪɟɛɢɬɢ ɧɟɤɭ ɜɪɫɬɭ ɩɭɦɩɚʃɚ ɢɡ ɡɟɦʂɟ. ɇɚʁɱɟɲʄɢ ɨɛɥɢɤ ɩɭɦɩɟ ʁɟ 
"ɤɨʃɫɤɚ ɝɥɚɜɚ" (ɫɥɢɤɚ 2) ɤɨʁɚ ɞɢɠɟ ɢ ɫɩɭɲɬɚ ɩɪɭɬ ɭ ɛɭɲɨɬɢɧɭ ɢ ɜɚɧ, ɞɨɜɨɞɟʄɢ 
ɩɪɢɪɨɞɧɢ ɝɚɫ ɢ ɧɚɮɬɭ ɧɚ ɩɨɜɪɲɢɧɭ. ɑɟɫɬɨ ɫɟ ɩɪɨɬɨɤ ɝɚɫɚ ɦɨɠɟ ɩɨɛɨʂɲɚɬɢ ɬɚɤɨ ɞɚ ɫɟ 
ɫɬɜɨɪɟ ɫɢɬɧɟ ɩɭɤɨɬɢɧɟ ɭ ɫɬɟɧɢ, ɤɨʁɟ ɫɥɭɠɟ ɤɚɨ ɫɬɚɡɟ ɡɚ ɩɪɨɬɨɤ ɝɚɫɚ. Ɍɟ ɩɭɤɨɬɢɧɟ ɫɟ 
ɫɬɜɚɪɚʁɭ ɬɚɤɨ ɞɚ ɫɟ ɭ ɫɬɟɧɭ ɩɨɞ ɜɢɫɨɤɢɦ ɩɪɢɬɢɫɤɨɦ ɩɭɦɩɚ ɧɟɤɚ ɬɟɱɧɨɫɬ (ɧɩɪ. ɜɨɞɚ) ɤɨʁɚ 
ʁɟ ɪɚɡɛɢʁɚ. [2] 

 

 
 

ɋɥɢɤɚ 2. ɉɭɦɩɚ "ɤɨʃɫɤɚ ɝɥɚɜɚ" 

 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɫɟ ɩɪɨɧɚɥɚɡɢ ɭ ɪɚɡɥɢɱɢɬɢɦ ɩɨɞɡɟɦɧɢɦ ɮɨɪɦɚɰɢʁɚɦɚ. ɇɟɤɟ ɫɭ ɮɨɪɦɚɰɢʁɟ 
ɬɟɠɟ ɢ ɫɤɭɩʂɟ ɡɚ ɢɫɤɨɪɢɲʄɚɜɚʃɟ, ɚɥɢ ɨɫɬɚɜʂɚʁɭ ɩɪɨɫɬɨɪ ɡɚ ɩɨɛɨʂɲɚʃɟ ɫɧɚɛɞɟɜɚʃɟɦ 
ɝɚɫɨɦ ɭ ɛɭɞɭʄɧɨɫɬɢ. ɇɚɤɨɧ ɲɬɨ ɫɟ ɩɪɢɪɨɞɧɢ ɝɚɫ ɢɡɜɭɱɟ ɧɚ ɩɨɜɪɲɢɧɭ, ɩɪɟɤɨ ɫɚɫɬɚɜɚ 
ɝɚɫɨɜɨɞɚ ɫɟ ɞɨɜɨɞɢ ɭ ɪɟɡɟɪɜɨɚɪɟ, ɚ ɧɚɤɨɧ ɬɨɝɚ ɢ ɞɨ ɤɪɚʁʃɢɯ ɩɨɬɪɨɲɚɱɚ. [3] 

 

 
 

ɋɥɢɤɚ 3. ɉɪɨɞɭɤɰɢʁɚ ɩɪɢɪɨɞɧɨɝ ɡɟɦɧɨɝ ɝɚɫɚ ɭ m³ ɝɨɞɢɲʃɟ 

http://sr.wikipedia.org/wiki/%D0%94%D0%B0%D1%82%D0%BE%D1%82%D0%B5%D0%BA%D0%B0:Natural_gas_produc
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ɇɚʁɜɟʄɚ ɧɚɥɚɡɢɲɬɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɧɚɥɚɡɟ ɫɟ ɭ Ɋɭɫɢʁɢ, ɋȺȾ, ɂɪɚɧɭ, ɏɨɥɚɧɞɢʁɢ, Ⱥɥɠɢɪɭ 
ɢ ɧɚ Ȼɥɢɫɤɨɦ ɢɫɬɨɤɭ.  

ɍ ɋɪɛɢʁɢ ɫɭ ɧɚʁɜɚɠɧɢʁɚ ɧɚɥɚɡɢɲɬɚ ȿɥɟɦɢɪ, Ʉɢɤɢɧɞɚ ɢ ɉɥɚɧɞɢɲɬɟ. Ɇɟђɭ ɧɚʁɜɟʄɟ 
ɩɪɨɢɡɜɨђɚɱɟ ɩɪɢɪɨɞɧɨɝ ɡɟɦɧɨɝ ɝɚɫɚ ɫɩɚɞɚʁɭ ɋʁɟɞɢʃɟɧɟ Ⱥɦɟɪɢɱɤɟ Ⱦɪɠɚɜɟ, Ɋɭɫɢʁɚ ɢ 
Ʉɚɧɚɞɚ. 
 

2.1. ɋȺɋɌȺȼ ɉɊɂɊɈȾɇɈȽ ȽȺɋȺ 

 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɩɪɟɞɫɬɚɜʂɚ ɫɦɟɲɭ ɝɨɪɢɜɢɯ ɢ ɧɟɝɨɪɢɜɢɯ ɝɚɫɨɜɚ ɫɚ ɞɨɦɢɧɚɰɢʁɨɦ ɦɟɬɚɧɚ 
(ɪɭɫɤɢ ɝɚɫ ɫɚɞɪɠɢ ɩɪɟɤɨ 95% ɦɟɬɚɧɚ). ɉɨɪɟɞ ɦɟɬɚɧɚ (CH4), ɩɪɢɪɨɞɧɢ ɝɚɫ ɫɚɞɪɠɢ: ɟɬɚɧ 
(C2H6), ɩɪɨɩɚɧ (C3H8), ɛɭɬɚɧ (C4H10) ɢ ɞɪɭɝɟ ɡɚɫɢʄɟɧɟ ɭɝʂɢɤɨɜɨɞɨɧɢɤɟ (ɨɩɲɬɚ ɯɟɦɢʁɫɤɚ 
ɨɡɧɚɤɚ CnH2n+2), ɤɚɨ ɝɨɪɢɜɟ ɝɚɫɨɜɟ. ɇɟɝɨɪɢɜɢ ɝɚɫɨɜɢ ɭ ɩɪɢɪɨɞɧɨɦ ɝɚɫɭ ɫɭ: ɚɡɨɬ (N2), 

ɭɝʂɟɧɞɢɨɤɫɢɞ (CO2) ɢ ɞɪɭɝɢ. 
 

Ɍɚɛɟɥɚ 1. ɏɟɦɢʁɫɤɢ ɫɚɫɬɚɜ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ 

 

Ɇɟɬɚɧ CH4 70-90% 

ȿɬɚɧ C2H6 

0-20% ɉɪɨɩɚɧ C3H8 

Ȼɭɬɚɧ C4H10 

ɍɝʂɟɧ ɞɢɨɤɫɢɞ CO2 0-8% 

Ʉɢɫɟɨɧɢɤ O2 0-0.2% 

Ⱥɡɨɬ N2 0-5% 

ȼɨɞɨɧɢɤ ɫɭɥɮɢɞ H2S 0-5% 

Ɋɟɬɤɢ ɝɚɫɨɜɢ A, He, Ne, Xe ɬɪɚɝɨɜɢ 

 

ɍ ɬɚɛɟɥɢ 1. ɩɪɢɤɚɡɚɧ ʁɟ ɬɢɩɢɱɚɧ ɯɟɦɢʁɫɤɢ ɫɚɫɬɚɜ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ. 

ɍ ɫɜɨʁɨʁ ɧɚʁɱɢɫɬɢʁɨʁ ɮɨɪɦɢ, ɤɚɤɚɜ ʁɟ ɩɪɢɪɨɞɧɢ ɝɚɫ ɤɨʁɢ ɫɟ ɢɫɩɨɪɭɱɭʁɟ ɤɪɚʁʃɢɦ 
ɤɨɪɢɫɧɢɰɢɦɚ, ɬɨ ʁɟ ɩɪɚɤɬɢɱɧɨ ɱɢɫɬ ɦɟɬɚɧ. Ɇɟɬɚɧ ʁɟ ɦɨɥɟɤɭɥ ɫɚɱɢʃɟɧ ɨɞ ʁɟɞɧɨɝ ɚɬɨɦɚ 
ɭɝʂɟɧɢɤɚ ɢ ɱɟɬɢɪɢ ɚɬɨɦɚ ɜɨɞɨɧɢɤɚ - CH4. 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɫɟ ɫɦɚɬɪɚ ɫɭɜɢɦ, ɨɧɞɚ ɤɚɞɚ ɫɟ ɫɚɫɬɨʁɢ ɝɨɬɨɜɨ ɫɚɦɨ ɨɞ ɦɟɬɚɧɚ, ɚ ɛɟɡ 
ɨɫɬɚɥɢɯ ɭɝʂɨɜɨɞɨɧɢɤɚ. Ʉɚɞɚ ɫɭ ɬɢ ɨɫɬɚɥɢ ɭɝʂɨɜɨɞɨɧɢɰɢ (ɟɬɚɧ, ɩɪɨɩɚɧ ɢɬɞ) ɩɪɢɫɬɭɬɧɢ, 
ɩɪɢɪɨɞɧɢ ɝɚɫ ʁɟ "ɜɥɚɠɚɧ". 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɨɛɪɚɡɭʁɟ ɟɤɫɩɥɨɡɢɜɧɭ ɫɦɟɲɭ ɫɚ ɜɚɡɞɭɯɨɦ ɫɚɦɨ ɨɧɞɚ ɚɤɨ ʁɟ ʃɟɝɨɜɚ 
ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɭ ɫɦɟɲɢ (ɩɪɢɪɨɞɧɢ ɝɚɫ – ɜɚɡɞɭɯ) ʁɟɞɧɚɤɚ ɢɥɢ ɜɟʄɚ ɨɞ ɨɞɪɟђɟɧɟ 
ɦɢɧɢɦɚɥɧɟ ɜɪɟɞɧɨɫɬɢ (ɞɨʃɚ ɝɪɚɧɢɰɚ ɟɤɫɩɥɨɡɢɜɧɨɫɬɢ) ɢɥɢ ʁɟ ʁɟɞɧɚɤɚ ɢɥɢ ɦɚʃɚ ɨɞ 
ɨɞɪɟђɟɧɟ ɦɚɤɫɢɦɚɥɧɟ ɜɪɟɞɧɨɫɬɢ (ɝɨɪʃɚ ɝɪɚɧɢɰɚ ɟɤɫɩɥɨɡɢɜɧɨɫɬɢ). Ⱦɚɤɥɟ, ɩɪɢɪɨɞɧɢ ɝɚɫ 
ʁɟ ɟɤɫɩɥɨɡɢɜɚɧ ɡɚ ʃɟɝɨɜɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɤɨʁɟ ɫɟ ɧɚɥɚɡɟ ɢɡɦɟђɭ ɞɨʃɟ (ɨɤɨ 5,3%) ɢ ɝɨɪʃɟ 
(ɨɤɨ 14,5%) ɝɪɚɧɢɰɟ ɟɤɫɩɥɨɡɢɜɧɨɫɬɢ. 



11 

 

Ⱦɨʃɚ ɬɨɩɥɨɬɧɚ ɦɨʄ ɪɭɫɤɨɝ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɫɟ ɤɪɟʄɟ ɨɤɨ 34 Ɇȳ / Sm³, ɚ ɝɭɫɬɢɧɚ ɨɤɨ 0,71 
kg / Sm³ ɡɚɜɢɫɧɨ ɨɞ ʃɟɝɨɜɨɝ ɤɜɚɥɢɬɟɬɚ. Ɂɚ ɩɨɬɩɭɧɨ ɫɚɝɨɪɟɜɚʃɟ ʁɟɞɢɧɢɱɧɟ ɡɚɩɪɟɦɢɧɟ (1 
Sm³) ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɩɨɬɪɟɛɧɨ ʁɟ ɨɤɨ 9,5 Sm³ ɜɚɡɞɭɯɚ. 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɢɦɚ ɜɟɨɦɚ ɲɢɪɨɤɭ ɩɪɢɦɟɧɭ ɭ ɢɧɞɭɫɬɪɢʁɢ, ɭɤʂɭɱɭʁɭʄɢ ɱɢʃɟɧɢɰɭ ɞɚ ʁɟ 
ɨɜɚʁ ɝɚɫ ɛɚɡɧɚ ɫɢɪɨɜɢɧɚ ɭ ɩɪɨɢɡɜɨɞʃɢ ɪɚɡɧɢɯ ɩɪɨɢɡɜɨɞɚ (ɩɥɚɫɬɢɱɧɟ ɦɚɫɟ, ђɭɛɪɢɜɚ, 
ɚɧɬɢɮɪɢɡ ɢ ɬɟɤɫɬɢɥ). Ɂɚɩɪɚɜɨ, ɢɧɞɭɫɬɪɢʁɚ ɢ ʁɟɫɬɟ ɧɚʁɜɟʄɢ ɩɨɬɪɨɲɚɱ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ, ɫɚ 
ɭɞɟɥɨɦ ɨɞ 43%. Ɍɚɤɨђɟ, ɩɪɢɪɨɞɧɢ ɝɚɫ ʁɟ ɢ ɞɪɭɝɢ ɩɨ ɡɧɚɱɚʁɭ ɟɧɟɪɝɟɬɫɤɢ ɢɡɜɨɪ ɭ 
ɢɧɞɭɫɬɪɢʁɢ, ɨɞɦɚɯ ɢɡɚ ɟɥɟɤɬɪɢɱɧɟ ɟɧɟɪɝɢʁɟ. 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɩɪɟɞɫɬɚɜʂɚ ɧɚʁɱɢɫɬɢʁɟ ɮɨɫɢɥɧɨ ɝɨɪɢɜɨ. Ʉɚɤɨ ɫɟ ɩɪɜɟɧɫɬɜɟɧɨ ɫɚɫɬɨʁɢ ɨɞ 
ɦɟɬɚɧɚ, ɝɥɚɜɧɢ ɩɪɨɢɡɜɨɞɢ ɫɚɝɨɪɟɜɚʃɚ ɫɭ ɭɝʂɟɧ ɞɢɨɤɫɢɞ ɢ ɜɨɞɟɧɚ ɩɚɪɚ - ɢɫɬɨ ɨɧɨ ɲɬɨ 
ɱɨɜɟɤ ɢɡɞɚɯɧɟ ɩɪɢɥɢɤɨɦ ɞɢɫɚʃɚ!  

ɋ ɞɪɭɝɟ ɫɬɪɚɧɟ, ɭɝɚʂ ɢ ɧɚɮɬɚ ɫɟ ɫɚɫɬɨʁɟ ɨɞ ɡɧɚɬɧɨ ɤɨɦɩɥɟɤɫɧɢʁɢɯ ɦɨɥɟɤɭɥɚ, ɫɚ ɜɢɲɢɦ 
ɫɚɫɬɚɜɨɦ ɭɝʂɟɧɢɤɚ, ɚɡɨɬɚ ɢ ɫɭɦɩɨɪɚ. Ɋɟɡɭɥɬɚɬ ɬɨɝɚ ʁɟ ɞɚ ɫɟ ɩɪɢɥɢɤɨɦ ɫɚɝɨɪɟɜɚʃɚ ɭɝʂɚ ɢ 
ɧɚɮɬɟ ɨɫɥɨɛɚђɚ ɦɧɨɝɨ ɜɢɲɟ ɲɬɟɬɧɢɯ ɦɚɬɟɪɢʁɚ, ɧɟɝɨ ɩɪɢɥɢɤɨɦ ɭɩɨɬɪɟɛɟ ɩɪɢɪɨɞɧɨɝ 
ɡɟɦɧɨɝ ɝɚɫɚ. 
 

2.2. ɉɊɂɆȿɇȺ ɉɊɂɊɈȾɇɈȽ ȽȺɋȺ 

 

ɉɪɢɦɟɧɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɫɟ ɦɨɠɟ ɩɨɞɟɥɢɬɢ ɧɚ ʃɟɝɨɜɭ ɩɪɢɦɟɧɭ ɭ ɟɧɟɪɝɟɬɫɤɟ ɫɜɪɯɟ ɤɚɨ 
ɝɨɪɢɜɚ (ɡɚ ɝɪɟʁɚʃɟ ɢɥɢ ɩɨɤɪɟɬɚʃɟ ɦɨɬɨɪɚ ɫɚ ɭɧɭɬɪɚɲʃɢɦ ɫɚɝɨɪɟɜɚʃɟɦ) ɢ ɭ 
ɧɟɟɧɟɪɝɟɬɫɤɟ ɫɜɪɯɟ ɤɚɨ ɫɢɪɨɜɢɧɚ ɭ ɯɟɦɢʁɫɤɨʁ ɢɧɞɭɫɬɪɢʁɢ (ɩɪɢ ɩɪɨɢɡɜɨɞʃɢ ɚɡɨɬɧɢɯ 
ђɭɛɪɢɜɚ, ɦɟɬɚɧɨɥɚ, ɫɢɪʄɟɬɧɟ ɤɢɫɟɥɢɧɟ ɢ ɞɪɭɝɢɯ ɯɟɦɢʁɫɤɢɯ ʁɟɞɢʃɟʃɚ). 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɫɟ ɤɨɪɢɫɬɢ ɭ ɞɨɦɚʄɢɧɫɬɜɢɦɚ, ɤɚɨ ɟɧɟɪɝɟɧɬ ɡɚ ɝɪɟʁɚʃɟ ɢ ɯɥɚђɟʃɟ (ɦɚɥɟ 
ɤɨɬɥɚɪɧɢɰɟ ɡɚ ɰɟɥɭ ɤɭʄɭ, ɟɬɚɠɧɨ ɝɪɟʁɚʃɟ, ɝɪɟʁɚʃɟ ɪɚɡɧɢɦ ɝɚɫɧɢɦ ɩɟʄɢɦɚ), ɩɪɢɩɪɟɦɭ 
ɬɨɩɥɟ ɩɨɬɪɨɲɧɟ ɜɨɞɟ ɢ ɩɪɢɩɪɟɦɭ ɯɪɚɧɟ, ɤɚɨ ɢ ɭ ɩɨʂɨɩɪɢɜɪɟɞɢ (ɭ ɩɨɜɪɬɚɪɫɬɜɭ, 
ɰɜɟʄɟɪɫɬɜɭ, ɫɬɨɱɚɪɫɬɜɭ) ɢ ɡɚ ɩɪɨɢɡɜɨɞʃɭ ɬɨɩɥɨɬɧɟ ɟɧɟɪɝɢʁɟ ɢ ɬɟɯɧɨɥɨɲɤɟ ɩɚɪɟ ɭ 
ɬɨɩɥɚɧɚɦɚ ɢ ɭ ɢɧɞɭɫɬɪɢʁɫɤɢɦ ɟɧɟɪɝɚɧɚɦɚ. 

ɉɪɟɞɧɨɫɬɢ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɤɚɨ ɟɧɟɪɝɟɧɬɚ: 
- ɞɢɪɟɤɬɧɨ ʁɟ ɞɨɫɬɭɩɚɧ ɤɨɪɢɫɧɢɤɭ ɭ ɫɜɚɤɨɦ ɬɪɟɧɭɬɤɭ ɢ ɡɚ ɫɜɚɤɢ ɜɢɞ ɤɨɪɢɲʄɟʃɚ, 
- ɧɟɦɚ ɩɨɬɪɟɛɟ ɡɚ ɭɥɚɝɚʃɟɦ ɭ ɢɧɬɟɪɧɟ ɫɤɥɚɞɢɲɧɟ ɩɪɨɫɬɨɪɟ, 
- ɢɧɫɬɚɥɚɰɢʁɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɩɪɭɠɚʁɭ ʁɟɞɧɨɫɬɚɜɧɨɫɬ ɭɩɨɬɪɟɛɟ ɢ ɪɟɝɭɥɚɰɢʁɟ ɫɜɢɯ 

ɜɪɫɬɚ ɭɪɟђɚʁɚ ɧɚ ɝɚɫ, 
- ɟɤɨɧɨɦɢɱɚɧ ʁɟ – ɩɨɫɬɢɠɟ ɫɟ ɞɚɥɟɤɨ ɜɟʄɢ ɫɬɟɩɟɧ ɢɫɤɨɪɢɲʄɟʃɚ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɟ 

ɟɧɟɪɝɟɧɬɟ, 
- ɞɨɤɚɡɚɧɟ ɪɟɡɟɪɜɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭ ɫɜɟɬɭ ɝɚɪɚɧɬɭʁɭ ʃɟɝɨɜɭ ɪɚɫɩɨɥɨɠɢɜɨɫɬ ɡɚ 

ɞɭɝ ɩɟɪɢɨɞ. 

ȿɤɨɥɨɲɤɢ ɧɚʁɩɨɝɨɞɧɢʁɟ ɝɨɪɢɜɨ ʁɟ ɡɚɬɨ ɲɬɨ: 
- ʁɟ ɱɢɫɬɨ ɝɨɪɢɜɨ – ɩɪɢ ɫɚɝɨɪɟɜɚʃɭ ɧɟ ɨɫɬɚɜʂɚ ɩɟɩɟɨ, 
- ʃɟɝɨɜɢɦ ɫɚɝɨɪɟɜɚʃɟɦ ɧɟɦɚ ɟɦɢɫɢʁɟ ɩɪɨɞɭɤɚɬɚ ɤɨʁɢ ɛɢ ɭɡɪɨɤɨɜɚɥɢ ɚɟɪɨɡɚɝɚђɟʃɟ 

ɟɦɢɫɢʁɨɦ ɝɚɫɨɜɚ ɤɨʁɢ ɢɡɚɡɢɜɚʁɭ ɟɮɟɤɚɬ ɫɬɚɤɥɟɧɟ ɛɚɲɬɟ (ɨɫɥɨɛɚђɚ ɫɟ ɜɨɞɚ ɢ ɦɚɥɨ 
CɈ2, ɛɟɡ ɩɪɢɦɟɫɚ ɫɭɦɩɨɪɚ, ɚɡɨɬɚ ɢ ɞɪɭɝɢɯ ɲɬɟɬɧɢɯ ɟɥɟɦɟɧɚɬɚ). 
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ɍ ɩɨɫɥɟɞʃɟ ɜɪɟɦɟ ɫɟ ɫɜɟ ɜɢɲɟ ɤɨɪɢɫɬɢ ɢ ɧɚ ɜɨɡɢɥɢɦɚ, ɤɚɨ ɚɥɬɟɪɧɚɬɢɜɧɨ ɝɨɪɢɜɨ, ɩɪɟ 
ɫɜɟɝɚ ɦɨɬɨɪɧɢɦ ɛɟɧɡɢɧɢɦɚ, ɚɥɢ ɢ ɞɢɡɟɥ ɝɨɪɢɜɭ – ɬɨ ɭ ɫɚɛɢʁɟɧɨɦ ɨɛɥɢɤɭ (ɜɟʄɢɧɨɦ) – ɤɚɨ 
ɤɨɦɩɪɢɦɨɜɚɧɢ ɩɪɢɪɨɞɧɢ ɝɚɫ, ɚ ɟɜɟɧɬɭɚɥɧɨ ɢ ɤɚɨ ɬɟɱɧɢ ɩɪɢɪɨɞɧɢ ɝɚɫ.  
ɉɪɢɪɨɞɧɢ ɝɚɫ ʁɟ ʁɟɞɧɨ ɨɞ ɧɚʁɩɟɪɫɩɟɤɬɢɜɧɢʁɢɯ ɚɥɬɟɪɧɚɬɢɜɧɢɯ ɝɨɪɢɜɚ. 
 

2.3. ɋɉȿɐɂɎɂɑɇɈɋɌɂ ɉɊɂɊɈȾɇɈȽ ȽȺɋȺ 

 

Ⱦɨɦɚʄɢɧɫɬɜɚ, ɡɚ ɝɪɟʁɚʃɟ ɩɪɨɫɬɨɪɢʁɚ, ɡɚɝɪɟɜɚʃɚ ɜɨɞɟ ɢ ɤɭɜɚʃɟ, ɭɝɥɚɜɧɨɦ ɤɨɪɢɫɬɟ: ɞɪɜɚ, 
ɭɝɚʂ, ɥɨɠ, ɟɥɟɤɬɪɢɱɧɭ ɟɧɟɪɝɢʁɭ, ɫɨɥɚɪɧɭ ɟɧɟɪɝɢʁɭ ɢ ɩɪɢɪɨɞɧɢ ɝɚɫ.  
ȿɥɟɤɬɪɢɱɧɚ ɟɧɟɪɝɢʁɚ ɫɜɚɤɚɤɨ ɢɦɚ ɧɢɡ ɩɨɡɧɚɬɢɯ ɩɪɟɞɧɨɫɬɢ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɟ ɟɧɟɪɝɟɧɬɟ. 
ɉɨɥɢɬɢɤɨɦ ɰɟɧɚ ɫɜɟ ɜɢɲɟ ʄɟ ɫɟ ɞɟɫɬɢɦɭɥɢɫɚɬɢ ɤɨɪɢɲʄɟʃɟ ɟɥɟɤɪɢɱɧɟ ɟɧɟɪɝɢʁɟ ɡɚ 
ɡɚɝɪɟɜɚʃɟ, ɩɚ ʄɟ ɫɟ ɧɚ ɬɚʁ ɧɚɱɢɧ ɟɥɢɦɢɧɢɫɚɬɢ ɤɚɨ ɟɧɟɪɝɟɧɬ.  
Ɇɚɧɟ ɢ ɩɪɟɞɧɨɫɬɢ ɞɪɜɚ, ɭɝʂɚ ɢ ɥɨɠ ɭʂɚ, ɧɚʁɪɚɫɩɪɨɫɬɪɚʃɟɧɢʁɢɯ ɜɢɞɨɜɚ ɤɨɪɢɲʄɟʃɚ 
ɟɧɟɪɝɢʁɟ ɤɨɞ ɧɚɫ, ɞɨɛɪɨ ɫɭ ɩɨɡɧɚɬɟ. ɋɨɥɚɪɧɚ ɟɧɟɪɝɢʁɚ ɧɟɦɚ ɦɚɫɨɜɧɭ ɩɪɢɦɟɧɭ ɢ ɭɝɥɚɜɧɨɦ 
ɫɟ ɤɨɪɢɫɬɢ ɡɚ ɡɚɝɪɟɜɚʃɟ ɜɨɞɟ. 
Ⱥɤɬɭɟɥɧɢ ɬɨɤɨɜɢ ɧɚ ɫɜɟɬɫɤɨɦ ɬɪɠɢɲɬɭ ɟɧɟɪɝɟɧɚɬɚ ɭɤɚɡɭʁɭ ɧɚ ɪɚɫɬɭʄɭ ɭɥɨɝɭ ɢ ɡɧɚɱɚʁ 
ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ. ɉɪɨɰɟɧɟ ɪɟɡɟɪɜɢ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭɤɚɡɭʁɭ ɧɚ ɤɨɥɢɱɢɧɟ ɞɨɜɨʂɧɟ ɡɚ 
ɧɚɪɟɞɧɢɯ 100 ɝɨɞɢɧɚ. ɍɫɤɥɚђɟɧɢ ɪɚɡɜɨʁ ɬɪɢ “ȿ” (ɟɧɟɪɝɢʁɚ, ɟɤɨɧɨɦɢʁɚ, ɟɤɨɥɨɝɢʁɚ) 
ɩɪɢɪɨɞɧɨɦ ɝɚɫɭ ɞɚʁɟ ɩɪɟɞɧɨɫɬ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɚ ɤɨɧɜɟɧɰɢʁɚɥɧɚ ɝɨɪɢɜɚ. Ɂɛɨɝ ɬɨɝɚ ɫɟ 
ɩɪɢɪɨɞɧɢ ɝɚɫ ɫɦɚɬɪɚ ɟɧɟɪɝɟɧɬɨɦ ɭ ɟɤɫɩɚɧɡɢʁɢ, ɨɞɧɨɫɧɨ ɟɧɟɪɝɟɧɬɨɦ XXI ɜɟɤɚ. 
 

Ɍɚɛɟɥɚ 2. ɉɪɨɰɟʃɟɧɚ ɩɨɬɪɨɲʃɚ ɝɚɫɚ ɡɚ ɋɪɛɢʁɭ ɭ ɦɢɥɢʁɚɪɞɚɦɚ ɤɭɛɢɤɚ 
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3,0 

3,4-

4,0 

4,5-

5,0 

5,5-

6,0 
6,5-7,0 

 

ɍ ɬɚɛɟɥɢ 2.ɩɪɢɤɚɡɚɧɚ ʁɟ ɩɪɨɰɟʃɟɧɚ ɩɨɬɪɨɲʃɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭ ɋɪɛɢʁɢ ɩɪɟɦɚ ɩɪɨɰɟɧɢ 
ȳɉ „ɋɪɛɢʁɚɝɚɫ“. [4] 

ɍ ɋɪɛɢʁɢ ɭ 2015.ɝɨɞɢɧɢ ɫɟ ɨɱɟɤɭʁɟ 450.000 ɩɨɬɪɨɲɚɱɚ ɝɚɫɚ, ɚ ɞɭɠɢɧɚ ɝɚɫɨɜɨɞɚ ʄɟ 
ɢɡɧɨɫɢɬɢ ɩɪɟɤɨ 3000 km. ɋɬɪɚɬɟɝɢʁɚ ɞɭɝɨɪɨɱɧɨɝ ɪɚɡɜɨʁɚ ɟɧɟɪɝɟɬɢɤɟ ɋɪɛɢʁɟ ɭ ɩɟɪɢɨɞɭ ɞɨ 
2020.ɝɨɞɢɧɟ, ɫɚ ɜɢɡɢʁɨɦ ɞɨ 2050.ɝɨɞɢɧɟ, ɢɫɬɢɱɟ ɩɪɢɪɨɞɧɢ ɝɚɫ ɤɚɨ ɟɧɟɪɝɟɬɫɤɢ ɢɡɜɨɪ 
21.ɜɟɤɚ ɢ ɟɤɨɥɨɲɤɢ ɧɚʁɩɪɢɯɜɚɬʂɢɜɢʁɟ ɤɨɧɜɟɧɰɢʁɚɥɧɨ ɝɨɪɢɜɨ. 

ɇɚɲɢɦ ɫɬɚɧɞɚɪɞɢɦɚ ɫɭ ɭɬɜɪђɟɧɢ ɜɢɫɨɤɢ ɡɚɯɬɟɜɢ ɤɨʁɟ ɬɪɟɛɚ ɞɚ ɢɫɩɭɧɟ ɝɚɫɨɜɢɬɚ ɝɨɪɢɜɚ 
ɡɚ ɤɨɪɢɲʄɟʃɟ ɭ ɞɨɦɚʄɢɧɫɬɜɭ. ɉɨɫɬɨʁɟ ɱɟɬɢɪɢ ɝɪɭɩɟ ɝɚɫɨɜɢɬɢɯ ɝɨɪɢɜɚ. ɉɨ 
ɤɥɚɫɢɮɢɤɚɰɢʁɢ ɝɚɫɨɜɢɬɢɯ ɝɨɪɢɜɚ, ɭ ɞɪɭɝɭ ɝɪɭɩɭ ɫɩɚɞɚʁɭ ɡɟɦɧɢ ɝɚɫɨɜɢ ɢɡ ɩɪɢɪɨɞɧɢɯ 
ɧɚɥɚɡɢɲɬɚ, ɛɨɝɚɬɢ ɦɟɬɚɧɨɦ. ɍ ɋɪɛɢʁɢ ɫɟ ɤɨɪɢɫɬɢɬɢ ɩɪɢɪɨɞɧɢ ɝɚɫ ɞɪɭɝɟ ɝɪɭɩɟ ɢɡ Ɋɭɫɢʁɟ 
(ɋɢɛɢɪɚ) ɢ ɢɡ Ȼɚɧɚɬɚ, ɬɪɟɧɭɬɧɨ ɧɚʁɜɟʄɟɝ ɞɨɦɚʄɟɝ ɥɟɠɢɲɬɚ ɝɚɫɚ ɤɨʁɟ ɩɨɤɪɢɜɚ ɨɤɨ 25% 
ɭɤɭɩɧɟ ɩɨɬɪɨɲʃɟ. ɉɪɢɪɨɞɧɢ ɝɚɫ ɫɟ ɭɜɨɡɢ ɩɪɟɤɨ Ɇɚђɚɪɫɤɟ, (ɭɥɚɡ ɤɨɞ ɏɨɪɝɨɲɚ), ɚ ɭ ɬɨɤɭ 
ʁɟ ɢɡɝɪɚɞʃɚ ɩɪɢɤʂɭɱɤɚ ɢɡ Ȼɭɝɚɪɫɤɟ. [5]  

http://www.srbijagas.co.rs/potrosaci/specificnosti-prirodnog-gasa.77.html


13 

 

ɉɪɢɪɨɞɧɢ ɝɚɫ ɭɡ ɭɝɚʂ ɢ ɨɫɬɚɥɚ ɱɜɪɫɬɚ ɝɨɪɢɜɚ, ʁɟɞɢɧɢ ʁɟ ɩɪɢɦɚɪɧɢ ɨɛɥɢɤ ɟɧɟɪɝɢʁɟ ɤɨʁɢ 
ɫɟ ɦɨɠɟ ɧɟɩɨɫɪɟɞɧɨ ɭɩɨɬɪɟɛʂɚɜɚɬɢ. ɋɜɢ ɨɫɬɚɥɢ ɨɛɥɢɰɢ ɟɧɟɪɝɢʁɟ (ɫɢɪɨɜɚ ɧɚɮɬɚ, ɜɨɞɟɧɚ 
ɫɧɚɝɚ, ɧɭɤɥɟɚɪɧɨ ɝɨɪɢɜɨ ɢ ɫɥ.) ɦɨɪɚʁɭ ɫɟ ɬɪɚɧɫɮɨɪɦɢɫɚɬɢ ɭ ɩɨɝɨɞɧɢʁɟ ɨɛɥɢɤɟ (ɞɟɪɢɜɚɬɟ 
ɧɚɮɬɟ, ɟɥɟɤɬɪɢɱɧɚ ɟɧɟɪɝɢʁɚ, ɜɨɞɟɧɚ ɩɚɪɚ ɢɥɢ ɜɪɟɥɚ ɜɨɞɚ). Ɍɨ ɡɚɯɬɟɜɚ ɝɪɚɞʃɭ ɩɨɫɬɪɨʁɟʃɚ 
ɡɚ ɟɧɟɪɝɟɬɫɤɟ ɬɪɚɧɫɮɨɪɦɚɰɢʁɟ, ɭɡ ɨɞɪɟђɟɧɟ ɝɭɛɢɬɤɟ ɢ ɜɟɥɢɤɟ ɢɧɜɟɫɬɢɰɢʁɟ. Ɂɛɨɝ ɬɨɝɚ ʁɟ 
ɨɩɪɚɜɞɚɧɨ ɧɚɫɬɨʁɚʃɟ ɞɚ ɫɟ ɲɬɨ ɜɢɲɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɧɟɩɨɫɪɟɞɧɨ ɭɩɨɬɪɟɛʂɚɜɚ. 

ɇɟɩɨɫɪɟɞɧɨɦ ɭɩɨɬɪɟɛɨɦ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɦɨɠɟ ɫɟ ɭ ɞɨɦɚʄɢɧɫɬɜɢɦɚ ɡɚɞɨɜɨʂɢɬɢ ɨɞ 80-

85% ɟɧɟɪɝɟɬɫɤɢɯ ɩɨɬɪɟɛɚ (ɝɪɟʁɚʃɟ ɩɪɨɫɬɨɪɢʁɚ, ɤɭɜɚʃɟ, ɩɪɢɩɪɟɦɚ ɬɨɩɥɟ ɜɨɞɟ). 
ɍɩɨɬɪɟɛɨɦ ɝɚɫɚ ɭ ɩɨʁɟɞɢɧɚɱɧɢɦ ɥɨɠɢɲɬɢɦɚ ɡɚ ɝɪɟʁɚʃɟ, ɩɨɫɬɢɠɟ ɫɟ ɜɟɰɚ ɟɮɢɤɚɫɧɨɫɬ 
ɧɟɝɨ ɭɩɨɬɪɟɛɨɦ ɜɪɟɥɟ ɜɨɞɟ ɢɡ ɬɨɩɥɚɧɚ ɢ ɤɨɬɥɚɪɧɢɰɚ. ɍ ɩɨɪɟђɟʃɭ ɫɚ ɰɟɧɬɪɚɥɧɢɦ 
ɬɨɩɥɨɜɨɞɧɢɦ ɫɢɫɬɟɦɢɦɚ, ɪɚɡɜɨђɟʃɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɞɢɫɬɪɢɛɭɬɢɜɧɨɦ ɦɪɟɠɨɦ ɢɦɚ ɢ 
ɞɪɭɝɢɯ ɩɪɟɞɧɨɫɬɢ: ɦɚʃɟ ɢɧɜɟɫɬɢɰɢʁɟ, ʁɟɪ ɧɢʁɟ ɩɨɬɪɟɛɧɚ ɢɡɝɪɚɞʃɚ ɬɨɩɥɚɧɚ ɢ 
ɤɨɬɥɚɪɧɢɰɚ; ɝɚɫɧɚ ɦɪɟɠɚ ʁɟ ʁɟɮɬɢɧɢʁɚ ɨɞ ɜɪɟɥɨɜɨɞɧɟ, ɤɨʁɚ ɦɨɪɚ ɛɢɬɢ ɬɨɩɥɨɬɧɨ 
ɢɡɨɥɨɜɚɧɚ ɢ ɦɨɪɚ ɢɦɚɬɢ ɬɨɩɥɨɬɧɢ ɜɨɞ. ɍɩɨɬɪɟɛɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ, ɭɡ ɨɫɬɚɥɨ, ɢɦɚ ɢ 
ɩɪɟɞɧɨɫɬ ɲɬɨ ɫɟ ʃɢɦɟ ɦɢɧɢɦɚɥɧɨ ɡɚɝɚђɭʁɟ ɨɤɨɥɢɧɚ. ɉɪɢɪɨɞɧɢ ɝɚɫ ɧɟ ɫɚɞɪɠɢ 
ɡɚɝɚђɢɜɚɱɟ, ɩɚ ɫɟ ʃɟɝɨɜɢɦ ɫɚɝɨɪɟɜɚʃɟɦ ɞɨɛɢʁɚ ɫɚɦɨ ɭɝʂɟɧ – ɞɢɨɤɫɢɞ ɢ ɜɨɞɟɧɚ ɩɚɪɚ. 

ɉɪɢɪɨɞɧɢ ɡɟɦɧɢ ɝɚɫ, ɤɚɨ ɬɚɤɚɜ, ʁɟ ɝɚɫ ɛɟɡ ɦɢɪɢɫɚ. ɉɪɢɥɢɤɨɦ ɞɢɫɬɪɢɛɭɰɢʁɟ ɜɪɲɢ ɫɟ 
ʃɟɝɨɜɚ ɨɞɨɪɢɡɚɰɢʁɚ, ɬʁ.ɞɨɞɚʁɭ ɦɭ ɫɟ ɝɚɫɨɜɢ ɫɚ ɦɢɪɢɫɨɦ (ɧɩɪ. ɟɬɢɥ-ɦɟɪɤɚɩɬɚɧ – 

ʁɟɞɢʃɟʃɟ ɤɨʁɟ ɫɚɞɪɠɢ ɫɭɦɩɨɪ), ɬɚɤɨ ɞɚ ɛɭɞɟ ɦɨɝɭʄɟ ɨɫɟɬɢɬɢ ɝɚ ɱɭɥɨɦ ɦɢɪɢɫɚ, ɤɚɞɚ ɫɟ 
ʁɚɜɢ ɭ ɤɨɧɰɟɧɬɪɚɰɢʁɚɦɚ ɢɡɧɚɞ 1%. [3] 
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3. ɈɋɇɈȼɇɂ ɉɈȳɆɈȼɂ ȽȺɋɇȿ ɌȿɏɇɂɄȿ ɂ ɆȿɊȿ 
ȻȿɁȻȿȾɇɈɋɌɂ ɉɊɂ ɊȺȾɍ ɋȺ ɉɊɂɊɈȾɇɂɆ ȽȺɋɈɆ 

 
ɋɥɢɤɚ 4. ȿɥɟɦɟɧɬɢ ɤɭʄɧɨɝ ɝɚɫɧɨɝ ɩɪɢɤʂɭɱɤɚ ɢ ɭɧɭɬɪɚɲʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ 

 

ɇɚ ɫɥɢɰɢ 4.ɩɪɢɤɚɡɚɧɚ ʁɟ ɲɟɦɚ ɤɭʄɧɨɝ ɝɚɫɧɨɝ ɩɪɢɤʂɭɱɤɚ ɢ ɭɧɭɬɪɚɲʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ 
ɫɚ ɩɪɢɩɚɞɚʁɭʄɢɦ ɟɥɟɦɟɧɬɢɦɚ. 

Ƚɚɫ ɢɥɢ ɩɥɢɧ, ɫɭ ɪɟɱɢ ɡɚ ɢɫɬɢ ɩɨʁɚɦ ɫɚ ɤɨʁɢɦɚ ɫɟ ɫɭɫɪɟʄɟɦɨ ɭ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɩɨɪɟɤɥɚ 
ɥɢɬɟɪɚɬɭɪɟ ɢɥɢ ɢɡɜɟɞɟɧɢɯ ɪɟɱɢ ɤɨʁɟ ɫɟ ɭɩɨɬɪɟɛʂɚɜɚʁɭ ɭ ɝɚɫɧɨʁ ɬɟɯɧɢɰɢ. Ƚɚɫ ʁɟ 
ɦɟɲɚɜɢɧɚ ʁɟɞɢʃɟʃɚ ɭɝʂɟɧɢɤɚ ɢ ɜɨɞɨɧɢɤɚ, ɚ ɜɪɫɬɟ ɝɚɫɚ ɫɟ ɪɚɡɥɢɤɭʁɭ ɩɨ ɩɪɟɨɜɥɚђɭʁɭʄɟɦ 
ʁɟɞɢʃɟʃɭ ɢ ɩɨ ɧɚɱɢɧɭ ɧɚɫɬɚɧɤɚ. ɍ ɧɚɲɨʁ ɡɟɦʂɢ ɫɟ ɤɨɪɢɫɬɢ ɩɪɢɪɨɞɧɢ ɡɟɦɧɢ ɝɚɫ, ɞɨɦɚʄɢ 
ɢ ɪɭɫɤɢ, ɤɨʁɢ ɩɨ ɤɥɚɫɢɮɢɤɚɰɢʁɢ ɫɩɚɞɚ ɭ ɞɪɭɝɭ ɝɪɭɩɭ ɢ ɫɚɞɪɠɢ ɨɤɨ 96% ɦɟɬɚɧɚ (CH4), 

ɨɤɨ 2% ɜɢɲɢɯ ɭɝʂɨɜɨɞɨɧɢɤɚ (ɟɬɚɧ, ɩɪɨɩɚɧ, ɛɭɬɚɧ…), 2% ɧɟɫɚɝɨɪɢɜɢɯ ɝɚɫɨɜɚ (ɚɡɨɬ, 
ɭɝʂɟɧ-ɞɢɨɤɫɢɞ). Ⱦɨʃɚ ɬɨɩɥɨɬɧɚ ɦɨʄ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɢɡɧɨɫɢ ɨɤɨ 33.500 Ʉȳ/m3, ɢɥɢ ɨɤɨ 
8000 kcal/m3. ɉɪɢɪɨɞɧɢ ɡɟɦɧɢ ɝɚɫ ʁɟ ɛɟɡ ɛɨʁɟ, ɭɤɭɫɚ ɢ ɦɢɪɢɫɚ ɢ ɥɚɤɲɢ ʁɟ ɨɞ ɜɚɡɞɭɯɚ. 

Ɍɪɚɧɡɢɬɧɢ ɝɚɫɨɜɨɞɢ ɡɚ ɦɟђɭɧɚɪɨɞɧɢ ɬɪɚɧɫɩɨɪɬ, ɫɥɭɠɟ ɡɚ ɬɪɚɧɫɩɨɪɬ ɜɟɥɢɤɢɯ ɤɨɥɢɱɢɧɚ 
ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɢɡ ʁɟɞɧɟ ɭ ɞɪɭɝɭ ɢɥɢ ɜɢɲɟ ɡɟɦɚʂɚ. 

Ɇɚɝɢɫɬɪɚɥɧɢ ɝɚɫɨɜɨɞ – ɦɪɟɠɚ ɜɢɫɨɤɨɝ ɩɪɢɬɢɫɤɚ (50 bar) ɫɥɭɠɢ ɡɚ ɬɪɚɧɫɩɨɪɬ ɝɚɫɚ 
ɭɧɭɬɚɪ ʁɟɞɧɟ ɡɟɦʂɟ ɢɥɢ ɜɟʄɟɝ ɩɨɞɪɭɱʁɚ ɭɧɭɬɚɪ ɡɟɦʂɟ, ɧɚʁɱɟɲʄɟ ɨɞ ɦɟɫɬɚ ɩɪɨɢɡɜɨɞʃɟ 
ɢɥɢ ɭɜɨɡɚ, ɨɞɧɨɫɧɨ ɨɞ ɦɟɫɬɚ ɩɪɟɭɡɢɦɚʃɚ ɞɨ ɩɨɬɪɨɲɚɱɤɢɯ ɰɟɧɬɚɪɚ ɢɥɢ ɜɟɥɢɤɢɯ 
ɢɧɞɭɫɬɪɢʁɫɤɢɯ ɩɨɬɪɨɲɚɱɚ ɡɚɤʂɭɱɧɨ ɫɚ ɝɥɚɜɧɢɦ ɦɟɪɧɨ – ɪɟɝɭɥɚɰɢɨɧɢɦ ɫɬɚɧɢɰɚɦɚ 
(ȽɆɊɋ).  

Ⱦɢɫɬɪɢɛɭɬɢɜɧɢ ɝɚɫɨɜɨɞ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ ɨɞ 6 -16 bar ʁɟ ɞɢɫɬɪɢɛɭɬɢɜɧɚ ɦɪɟɠɚ, ɤɨʁɚ ɫɟ 
ɨɞ ɦɚɝɢɫɬɪɚɥɧɨɝ ɝɚɫɨɜɨɞɚ ɨɞɜɚʁɚ ɩɪɟɤɨ ɝɥɚɜɧɢɯ ɦɟɪɧɨ – ɪɟɝɭɥɚɰɢɨɧɢɯ ɫɬɚɧɢɰɚ, 
ɞɢɫɬɪɢɛɭɢɪɚ ɝɚɫ ɞɨ ɜɟɥɢɤɢɯ ɩɨɬɪɨɲɚɱɚ.  
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Ƚɚɫɨɜɨɞ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ ʁɟ ɢɡɝɪɚђɟɧ ɨɞ ɱɟɥɢɱɧɢɯ ɛɟɲɚɜɧɢɯ ɰɟɜɢ. Ɇɪɟɠɚ ɧɢɫɤɨɝ 
ɩɪɢɬɢɫɤɚ ɢɡɪɚђɟɧɚ ʁɟ ɨɞ ɱɟɥɢɱɧɢɯ ɢ ɩɨɥɢɟɬɢɥɟɧɫɤɢɯ ɰɟɜɢ (Pȿ) ɭ ɤɨʁɢɦɚ ʁɟ ɩɪɢɬɢɫɚɤ ɞɨ 6 
bar, ɚ ɩɨɱɢʃɟ ɨɞ ɦɟɪɧɨ – ɪɟɝɭɥɚɰɢɨɧɢɯ ɫɬɚɧɢɰɚ ɲɢɪɨɤɟ ɩɨɬɪɨɲʃɟ ɢ ɡɚɜɪɲɚɜɚ ɫɟ ɦɟɪɧɨ 
– ɪɟɝɭɥɚɰɢɨɧɢɦ ɫɟɬɨɦ. 

Ɇɟɪɧɨ – ɪɟɝɭɥɚɰɢɨɧɚ ɫɬɚɧɢɰɚ (ɆɊɋ) ɫɟ ɭɝɪɚђɭʁɟ ɧɚ ɦɟɫɬɢɦɚ ɩɪɟɞɚʁɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ 
ɜɟʄɢɦ ɩɨɬɪɨɲɚɱɢɦɚ. Ɍɨ ʁɟ ɫɬɚɧɢɰɚ ɫɚ ɨɩɪɟɦɨɦ (ɜɟɧɬɢɥ, ɡɚɫɭɧ) ɢ ɭɪɟђɚʁɢɦɚ ɡɚ ɦɟɪɟʃɟ ɢ 
ɪɟɝɭɥɚɰɢʁɭ ɩɪɨɬɨɤɚ (ɪɟɝɭɥɚɬɨɪ ɩɪɢɬɢɫɤɚ ɢ ɝɚɫɧɨ ɛɪɨʁɢɥɨ) ɢ ɭɪɟђɚʁɢɦɚ ɫɢɝɭɪɧɨɫɬɢ, ɝɞɟ 
ɫɟ ɩɪɢɬɢɫɚɤ ɝɚɫɚ ɫɧɢɠɚɜɚ ɧɚ ɩɨɬɪɟɛɚɧ ɩɪɢɬɢɫɚɤ. 

Ʉɭʄɧɢ ɦɟɪɧɨ – ɪɟɝɭɥɚɰɢɨɧɢ ɫɟɬ (ɄɆɊɋ) ɫɟ ɩɨɫɬɚɜʂɚ ɤɨɞ ɩɨɬɪɨɲɚɱɚ (ɨɛɢɱɧɨ ɧɚ 
ɮɚɫɚɞɢ) ɭ ɦɟɬɚɥɧɨʁ ɤɭɬɢʁɢ ɢ ɫɚɞɪɠɢ ɛɪɨʁɢɥɨ ɡɚ ɨɱɢɬɚɜɚʃɟ ɭɬɪɨɲɤɚ ɝɚɫɚ, ɪɟɝɭɥɚɬɨɪ 
ɩɪɢɬɢɫɤɚ ɫɚ ɛɥɨɤ ɜɟɧɬɢɥɨɦ, ɮɢɥɬɟɪɨɦ ɡɚ ɝɚɫ ɢ ɞɨɜɨɞɧɢɦ ɜɟɧɬɢɥɨɦ. Ɍɭ ɫɟ ɝɚɫ ɢɡ 
ɞɢɫɬɪɢɛɭɬɢɜɧɟ ɝɪɚɞɫɤɟ ɦɪɟɠɟ ɩɪɨɱɢɫɬɢ (ɮɢɥɬɪɢɪɚ) ɢ ɚɭɬɨɦɚɬɫɤɢ ɫɦɚʃɭʁɟ ɩɪɢɬɢɫɚɤ ɫɚ 
1-4 bar ɧɚ ɨɤɨ 20-25 mbar ɧɚɞɩɪɢɬɢɫɤɚ ɢ ɞɨɜɨɞɢ ɭ ɤɭʄɧɭ ɢɧɫɬɚɥɚɰɢʁɭ. 

Ʉɭʄɧɢ ɩɪɢɤʂɭɱɚɤ ʁɟ ɰɟɜɨɜɨɞ ɨɞ ɞɢɫɬɪɢɛɭɬɢɜɧɟ ɭɥɢɱɧɟ ɦɪɟɠɟ ɞɨ ɝɥɚɜɧɨɝ ɜɟɧɬɢɥɚ (ɝɚɫɧɟ 
ɫɥɚɜɢɧɟ) ɧɚ ɤɭʄɧɨɦ ɦɟɪɧɨ – ɪɟɝɭɥɚɰɢɨɧɨɦ ɫɟɬɭ. 

ɍɧɭɬɪɚɲʃɚ ɝɚɫɧɚ ɢɧɫɬɚɥɚɰɢʁɚ ɩɨɱɢʃɟ ɢɡɚ ɦɟɪɧɨɝ ɭɪɟђɚʁɚ, ɚ ɡɚɜɪɲɚɜɚ ɫɟ ɧɚ ɜɪɯɭ ɤɚɧɚɥɚ 
ɡɚ ɨɞɜɨɞ ɩɪɨɞɭɤɚɬɚ ɫɚɝɨɪɟɜɚʃɚ ɭ ɚɬɦɨɫɮɟɪɭ.  

Ɍɪɨɲɢɥɚ ɝɚɫɚ ɫɭ ɭɪɟђɚʁɢ ɢ ɚɩɚɪɚɬɢ ɤɨʁɢ ɫɥɭɠɟ ɭ ɞɨɦɚʄɢɧɫɬɜɭ ɡɚ ɝɪɟʁɚʃɟ ɩɪɨɫɬɨɪɢʁɚ ɢ 
ɜɨɞɟ, ɤɭɜɚʃɟ, ɩɪɚʃɟ ɢ ɫɥɢɱɧɨ. ɍɪɟђɚʁɢ ɤɨʁɢ ɫɭ ɜɟʄɢ ɩɨɬɪɨɲɚɱɢ ɝɚɫɚ ɫɭ: ɲɩɨɪɟɬɢ, ɩɟʄɢ, 
ɤɨɬɥɨɜɢ, ɤɚɦɢɧɢ, ɩɪɨɬɨɱɧɢ ɛɨʁɥɟɪɢ, ɝɪɟʁɚɥɢɰɟ...  

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɡɚɩɚʂɟʃɚ ɝɚɫɚ ʁɟ 640˚C. Ⱦɚ ɛɢ ɝɚɫ ɝɨɪɟɨ, ɬɪɟɛɚ ɜɟɧɬɢɥɚɰɢʁɨɦ 
ɨɛɟɡɛɟɞɢɬɢ ɤɢɫɟɨɧɢɤ, ɚ ɞɢɦʃɚɤɨɦ ɨɞɜɟɫɬɢ ɭɝʂɟɧ-ɞɢɨɤɫɢɞ ɢ ɜɨɞɟɧɭ ɩɚɪɭ ɤɨʁɚ ɫɟ 
ɨɫɥɨɛɚђɚ ɫɚɝɨɪɟɜɚʃɟɦ. ɍ ɤɭʄɧɢɦ ɬɪɨɲɢɥɢɦɚ ɝɚɫ ɪɚɡɜɢʁɚ ɬɟɦɩɟɪɚɬɭɪɭ ɨɞ 1000-1400˚C. 

ɋɬɟɩɟɧ ɤɨɪɢɫɧɨɫɬɢ ʁɟ ɨɞɧɨɫ ɢɫɤɨɪɢɲʄɟɧɟ ɢ ɞɨɜɟɞɟɧɟ ɬɨɩɥɨɬɟ ɬɪɨɲɢɥɚ. 

Ɍɨɩɥɨɬɧɢ ɤɚɩɚɰɢɬɟɬ ɬɪɨɲɢɥɚ ʁɟ ɤɨɥɢɱɢɧɚ ɬɨɩɥɨɬɟ ɤɨʁɭ ɬɪɨɲɢɥɨ ɤɨɪɢɫɧɨ ɞɚʁɟ ɢ 
ɢɡɪɚɠɚɜɚ ɫɟ ɭ KW ɢɥɢ KJ/s. 

ɋɬɚɧɞɚɪɞɧɢ m3 ɝɚɫɚ ʁɟ ɩɪɢɪɨɞɧɢ ɝɚɫ ɧɚ ɬɟɦɩɟɪɚɬɭɪɢ 15˚C ɢ 1.013,25 mbar ɩɪɢɬɢɫɤɚ ɢ 
ɞɨʃɟ ɬɨɩɥɨɬɧɟ ɦɨʄɢ Hd = 33.338, 35 KJ/m3. [6] 

 

3.1. ɆȿɊȿ ȻȿɁȻȿȾɇɈɋɌɂ 

 

Ⱦɢɫɬɪɢɛɭɬɟɪ ɝɚɫɚ, ɤɚɨ ɢ ɩɪɨʁɟɤɬɚɧɬ ɢ ɢɡɜɨђɚɱ ɤɭʄɧɨɝ ɩɪɢɤʂɭɱɤɚ, ɢɡɜɨђɚɱ ɭɧɭɬɪɚɲʃɟ 
ɢɧɫɬɚɥɚɰɢʁɟ ɢ ɤɨɪɢɫɧɢɤ ɫɟ ɦɨɪɚʁɭ ɩɪɢɞɪɠɚɜɚɬɢ ɫɜɢɯ ɩɪɚɜɢɥɧɢɤɚ ɨ ɬɟɯɧɢɱɤɢɦ ɭɫɥɨɜɢɦɚ 
ɢ ɧɨɪɦɚɬɢɜɢɦɚ ɭ ɨɛɥɚɫɬɢ ɞɢɫɬɪɢɛɭɰɢʁɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ. 

ɍ Ɋɟɲɟʃɭ ɨ ɨɞɨɛɪɟʃɭ ɧɚ ɩɪɢɤʂɭɱɟʃɟ, ɞɟɮɢɧɢɫɚɧɢ ɫɭ ɬɟɯɧɢɱɤɢ ɭɫɥɨɜɢ ɡɚ ɭɧɭɬɪɚɲʃɭ 
ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ, ɤɨʁɢ ɫɭ ɩɪɟɞɭɫɥɨɜ ɡɚ ɛɟɡɛɟɞɧɨ ɩɨɫɬɚɜʂɚʃɟ ɤɭʄɧɟ ɦɟɪɧɨ – 

ɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ (ɄɆɊɋ) ɢ ɤɭʄɧɨɝ ɩɪɢɤʂɭɱɤɚ. Ʉɭʄɧɢ ɩɪɢɤʂɭɱɚɤ ɫɟ ɭɤɨɩɚɜɚ ɧɚ 
ɬɚɱɧɨ ɞɟɮɢɧɢɫɚɧɭ ɞɭɛɢɧɭ ɢ ɧɚ ɦɢɧɢɦɚɥɧɨ ɪɚɫɬɨʁɚʃɟ ɨɞ 20 cm ɩɪɢɥɢɤɨɦ ɭɤɪɲɬɚʃɚ ɫɚ 
ɞɪɭɝɢɦ ɩɨɞɡɟɦɧɢɦ ɢɧɫɬɚɥɚɰɢʁɚɦɚ, ɚ 40 cm ɭɤɨɥɢɤɨ ɫɟ ɜɨɞɢ ɩɚɪɚɥɟɥɧɨ ɫɚ ʃɢɦɚ. 
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ɉɪɢɥɢɤɨɦ ɡɚɬɪɩɚɜɚʃɚ, ɧɚ 30 cm ɢɡɧɚɞ ɝɚɫɧɟ ɰɟɜɢ ɩɨɫɬɚɜʂɚ ɫɟ ɠɭɬɚ ɭɩɨɡɨɪɚɜɚʁɭʄɚ ɬɪɚɤɚ 
ɫɚ ɩɨɪɭɤɨɦ “ɈɉȺɋɇɈɋɌ ȽȺɋɈȼɈȾ”. ɇɚɤɨɧ ɭɫɩɟɲɧɨ ɢɡɜɪɲɟɧɨɝ ɢɫɩɢɬɢɜɚʃɚ 
ɱɜɪɫɬɨʄɟ ɢ ɧɟɩɪɨɩɭɫɬɢɜɨɫɬɢ ɤɭʄɧɨɝ ɩɪɢɤʂɭɱɤɚ, ɝɚɫ ɫɟ ɩɭɲɬɚ ɭ ɢɧɫɬɚɥɚɰɢʁɭ ɞɨ ɝɚɫɧɟ 
ɫɥɚɜɢɧɟ ɢɫɩɪɟɞ ɄɆɊɋ. 

ɉɪɟ ɩɨɫɬɚɜʂɚʃɚ ɝɚɫɧɢɯ ɚɩɚɪɚɬɚ ɢ ɩɪɢɤʂɭɱɢɜɚʃɚ ɧɚ ɞɢɦʃɚɤ, ɩɨɬɪɨɲɚɱ ɦɨɪɚ 
ɨɛɟɡɛɟɞɢɬɢ ɭɜɟɪɟʃɟ ɨ ɢɫɩɪɚɜɧɨɫɬɢ ɞɢɦʃɚɤɚ. Ⱦɢɦʃɚɰɢ ɦɨɪɚʁɭ ɢɫɩɭʃɚɜɚɬɢ ɭɫɥɨɜɟ ɢɡ 
ɫɬɚɧɞɚɪɞɚ SRPS U.N4.030 ɢ ɦɨɪɚʁɭ ɢɦɚɬɢ ɦɢɧɢɦɚɥɧɭ ɟɮɟɤɬɢɜɧɭ ɜɢɫɢɧɭ ɨɞ 4 m. Ɂɛɨɝ 
ɨɛɟɡɛɟђɟʃɚ ɩɨɬɪɟɛɧɨɝ ɩɪɢɬɢɫɤɚ ɭ ɥɨɠɢɲɧɨɦ ɩɪɨɫɬɨɪɭ ɢ ɭɫɤɥɚђɢɜɚʃɚ ɫɚ ɨɞɪɟɞɛɚɦɚ 
ɧɚɜɟɞɟɧɨɝ ɫɬɚɧɞɚɪɞɚ, ɧɟɨɩɯɨɞɧɨ ʁɟ ɭ ɡɢɞɚɧɟ ɞɢɦʃɚɤɟ ɩɨɫɬɚɜɢɬɢ ɦɟɬɚɥɧɟ ɭɥɨɲɤɟ. Ɂɚ 
ɞɢɦʃɚɤɟ ɨɞ ɮɚɛɪɢɱɤɢɯ ɟɥɟɦɟɧɚɬɚ (Schiedel) ɧɢʁɟ ɨɛɚɜɟɡɧɨ ɩɨɫɬɚɜʂɚʃɟ ɦɟɬɚɥɧɨɝ 
ɭɥɨɲɤɚ, ɚ ɩɨɫɬɨʁɟʄɢ ɦɟɬɚɥɧɢ ɞɢɦʃɚɰɢ ɫɟ ɦɨɪɚʁɭ ɬɟɪɦɨɢɡɨɥɨɜɚɬɢ. ɇɨɜɢ ɦɟɬɚɥɧɢ 
ɞɢɦʃɚɰɢ ɫɟ ɦɨɪɚʁɭ ɢɡɪɚђɢɜɚɬɢ ɨɞ ɚɥɭɦɢɧɢʁɭɦɫɤɨɝ ɢɥɢ ɱɟɥɢɱɧɨɝ ɥɢɦɚ, ɦɢɧɢɦɚɥɧɟ 
ɞɟɛʂɢɧɟ 1 mm, ɫɚ ɫɥɨʁɟɦ ɬɟɪɦɨɢɡɨɥɚɰɢʁɟ ɦɢɧɢɦɚɥɧɟ ɞɟɛʂɢɧɟ 5 cm ɢ ɫɩɨʂɧɢɦ 
ɩɥɚɲɬɨɦ ɨɞ ɥɢɦɚ. 

ɍɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ ɢɡɜɨђɚɱ ɪɚɞɨɜɚ ʁɟ ɞɭɠɚɧ ɞɚ ɢɡɜɟɞɟ ɩɨ ɨɞɨɛɪɟɧɨʁ 
ɬɟɯɧɢɱɤɨʁ ɞɨɤɭɦɟɧɬɚɰɢʁɢ ɢ ɦɨɪɚ ɫɟ ɩɪɢɞɪɠɚɜɚɬɢ ɫɜɢɯ ɨɞɪɟɞɛɢ ɢɡ ɬɟɯɧɢɱɤɢɯ ɭɫɥɨɜɚ. ɍ 
ɫɭɩɪɨɬɧɨɦ, ɢɧɫɬɚɥɚɰɢʁɚ ɧɟʄɟ ɛɢɬɢ ɩɪɢɤʂɭɱɟɧɚ ɧɚ ɞɢɫɬɪɢɛɭɬɢɜɧɭ ɦɪɟɠɭ. ɋɜɚɤɚ ɢɡɦɟɧɚ, 
ɩɪɨɲɢɪɟʃɟ ɢɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢʁɚ ɭɧɭɬɪɚɲʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ ɦɨɠɟ ɫɟ ɢɡɜɟɫɬɢ 
ɢɫɤʂɭɱɢɜɨ ɩɪɟɦɚ ɧɨɜɨɩɪɨʁɟɤɬɨɜɚɧɨʁ ɬɟɯɧɢɱɤɨʁ ɞɨɤɭɦɟɧɬɚɰɢʁɢ. 

ɋɚɜ ɦɚɬɟɪɢʁɚɥ ɤɨʁɢ ɫɟ ɭɝɪɚђɭʁɟ ɭ ɭɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ ɦɨɪɚ ɩɨɫɟɞɨɜɚɬɢ 
ɮɚɛɪɢɱɤɟ ɫɟɪɬɢɮɢɤɚɬɟ ɢ ɚɬɟɫɬɟ ɨɞɝɨɜɚɪɚʁɭʄɢɯ ɪɟɩɭɛɥɢɱɤɢɯ ɭɫɬɚɧɨɜɚ. ɋɜɢ ɪɚɞɧɢɰɢ, 
ɤɨʁɢ ɪɚɞɟ ɧɚ ɢɡɜɨђɟʃɭ ɭɧɭɬɪɚɲʃɢɯ ɝɚɫɧɢɯ ɢɧɫɬɚɥɚɰɢʁɚ, ɦɨɪɚʁɭ ɢɦɚɬɢ ɨɞɝɨɜɚɪɚʁɭʄɚ 
ɭɜɟɪɟʃɚ ɨ ɫɬɪɭɱɧɨʁ ɫɩɨɫɨɛɧɨɫɬɢ ɡɚ ɜɪɫɬɭ ɩɨɫɥɚ ɤɨʁɢ ɨɛɚɜʂɚʁɭ. ɋɜɚ ɨɩɪɟɦɚ ɦɨɪɚ 
ɩɨɫɟɞɨɜɚɬɢ ɨɞɝɨɜɚɪɚʁɭʄɚ ɬɢɩɫɤɚ ɢɫɩɢɬɢɜɚʃɚ ɨ ɭɫɤɥɚђɟɧɨɫɬɢ ɫɚ ɞɨɦɚʄɢɦ ɫɬɚɧɞɚɪɞɢɦɚ ɢ 
ɞɨɤɚɡɟ ɨ ɢɫɩɪɚɜɧɨɫɬɢ. 

ɉɨɫɥɟ ɢɫɩɢɬɢɜɚʃɚ ɱɜɪɫɬɨʄɟ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬɢ ɭɧɭɬɪɚɲʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ, ɤɨʁɟ ɦɨɪɚ 
ɛɢɬɢ ɢɡɜɟɞɟɧɨ ɩɪɟɦɚ ɬɟɯɧɢɱɤɢɦ ɩɪɨɩɢɫɢɦɚ, ɜɪɲɢ ɫɟ ɩɨɫɬɚɜʂɚʃɟ ɄɆɊɋ ɢ ɝɚɫɧɢɯ 
ɬɪɨɲɢɥɚ.  

ɉɪɨɫɬɨɪɢʁɟ ɭ ɤɨʁɭ ɫɟ ɭɝɪɚђɭʁɭ ɝɚɫɧɢ ɚɩɚɪɚɬɢ ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɞɨɡɜɨʂɟɧɟ ɡɚɩɪɟɦɢɧɟ ɞɚ ɫɟ 
ɚɩɚɪɚɬ ɦɨɠɟ ɥɚɤɨ ɢ ɩɪɚɜɢɥɧɨ ɩɨɫɬɚɜɢɬɢ, ɤɨɪɢɫɬɢɬɢ ɢ ɨɞɪɠɚɜɚɬɢ. ɉɪɢɥɚɡ ɩɪɨɫɬɨɪɢʁɢ 
ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɩɪɢɫɬɭɩɚɱɚɧ. Ƚɪɚђɟɜɢɧɫɤɢ ɦɚɬɟɪɢʁɚɥ ɨɞ ɤɨɝɚ ɫɟ ɝɪɚɞɢ ɩɪɨɫɬɨɪɢʁɚ ɬɪɟɛɚ ɞɚ 
ɛɭɞɟ ɧɟɝɨɪɢɜ, ɤɚɤɨ ɛɢ ɫɟ ɫɩɪɟɱɢɥɨ ɲɢɪɟʃɟ ɟɜɟɧɬɭɚɥɧɨɝ ɩɨɠɚɪɚ. Ɉɫɧɨɜɧɢ ɭɫɥɨɜ ɡɚ 
ɩɨɫɬɚɜʂɚʃɟ ɚɩɚɪɚɬɚ ʁɟ ɞɚ ɫɟ ɨɛɟɡɛɟɞɢ ɞɨɜɨʂɧɚ ɤɨɥɢɱɢɧɚ ɜɚɡɞɭɯɚ ɡɚ ɫɚɝɨɪɟɜɚʃɟ. Ƚɚɫɧɢ 
ɚɩɚɪɚɬɢ ɫɟ ɧɟ ɫɦɟʁɭ ɩɨɫɬɚɜʂɚɬɢ ɭ ɩɪɨɫɬɨɪɢʁɟ ɢɥɢ ɞɟɥɨɜɟ ɩɪɨɫɬɨɪɢʁɚ ɭ ɤɨʁɢɦɚ ɫɟ ɧɚɥɚɡɟ 
ɡɚɩɚʂɢɜɟ ɦɚɬɟɪɢʁɟ, ɭ ɬɚɤɜɢɦ ɤɨɥɢɱɢɧɚɦɚ, ɞɚ ʃɢɯɨɜɨ ɩɚʂɟʃɟ ɩɪɟɞɫɬɚɜʂɚ ɩɨɫɟɛɧɭ 
ɨɩɚɫɧɨɫɬ. Ƚɚɫɧɟ ɚɩɚɪɚɬɟ ɫɦɟʁɭ ɞɚ ɩɨɫɬɚɜʂɚʁɭ ɢ ɩɭɲɬɚʁɭ ɭ ɪɚɞ ɫɚɦɨ ɚɤɪɟɞɢɬɨɜɚɧɢ 
ɫɟɪɜɢɫɢ, ɲɬɨ ɫɟ ɞɨɤɚɡɭʁɟ ɨɞɝɨɜɚɪɚʁɭʄɢɦ ɭɜɟɪɟʃɟɦ ɢ ɬɨ ɩɪɟɦɚ ɭɩɭɫɬɜɭ ɤɨʁɟ ɞɚʁɟ 
ɩɪɨɢɡɜɨђɚɱ. Ƚɚɫɧɢ ɚɩɚɪɚɬɢ ɫɚ ɭɝɪɚђɟɧɢɦ ɟɥɟɤɬɪɢɱɧɢɦ ɭɪɟђɚʁɢɦɚ ɧɚɦɟʃɟɧɢ ɭɝɪɚђɢɜɚʃɭ 
ɭ ɩɪɨɫɬɨɪɢʁɟ ɝɞɟ ʁɟ ɪɢɡɢɤ ɨɞ ɟɥɟɤɬɪɢɱɧɨɝ ɭɞɚɪɚ ɩɨɜɟʄɚɧ (ɜɥɚɠɧɟ ɩɪɨɫɬɨɪɢʁɟ, ɤɭɩɚɬɢɥɨ ɢ 
ɫɥɢɱɧɨ), ɦɨɪɚʁɭ ɢɦɚɬɢ ɫɬɟɩɟɧ ɡɚɲɬɢɬɟ ɤɨʁɢ ɫɟ ɡɚɯɬɟɜɚ ɤɥɚɫɨɦ ɩɪɨɫɬɨɪɚ ɡɚ ʃɟɝɨɜɨ 
ɩɨɫɬɚɜʂɚʃɟ. Ƚɚɫɧɢ ɚɩɚɪɚɬɢ ɫɟ ɩɨɫɬɚɜʂɚʁɭ ɬɚɤɨ ɞɚ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ ɩɨɜɪɲɢɧɢ ɩɪɟɞɦɟɬɚ 
ɨɞ ɝɨɪɢɜɨɝ ɦɚɬɟɪɢʁɚɥɚ (ɧɚɦɟɲɬɚʁ, ɨɛɥɨɝɟ ɡɢɞɨɜɚ, ɬɚɜɚɧɢɰɟ ɢ ɞɪ) ɧɟ ɛɭɞɟ ɜɢɲɚ ɨɞ 85˚ɋ, 
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ɤɚɤɨ ɛɢ ɫɟ ɫɩɪɟɱɢɥɚ ɨɲɬɟʄɟʃɚ ɢɡɚɡɜɚɧɚ ɬɨɩɥɨɬɨɦ, ɚ ɭ ɤɪɚʁʃɟɦ ɫɥɭɱɚʁɭ ɢ ɢɡɛɢʁɚʃɟ 
ɩɨɠɚɪɚ. Ƚɚɫɧɢ ɚɩɚɪɚɬɢ ɫɟ ɧɟ ɫɦɟʁɭ ɤɨɪɢɫɬɢɬɢ ɡɚ ɫɭɲɟʃɟ ɬɟɤɫɬɢɥɧɢɯ ɩɪɟɞɦɟɬɚ. ɇɚ ɫɜɢɦ 
ɩɪɢɤʂɭɱɰɢɦɚ, ɧɚ ɤɨʁɢɦɚ ʄɟ ɛɢɬɢ ɧɚɤɧɚɞɧɨ ɩɪɢɤʂɭɱɟɧɚ ɝɚɫɧɚ ɬɪɨɲɢɥɚ, ɦɨɪɚʁɭ ɛɢɬɢ 
ɩɨɫɬɚɜʂɟɧɢ ɱɟɩɨɜɢ ɢɥɢ ɫɥɟɩɟ ɩɪɢɪɭɛɧɢɰɟ, ɲɬɨ ɫɟ ɡɚɩɢɫɧɢɱɤɢ ɤɨɧɫɬɚɬɭʁɟ ɩɪɢɥɢɤɨɦ 
ɬɟɯɧɢɱɤɨɝ ɩɪɟɝɥɟɞɚ ɢɧɫɬɚɥɚɰɢʁɟ. 
ɉɪɢɥɢɤɨɦ ɩɭɲɬɚʃɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭ ɭɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ, ɰɟɜɨɜɨɞ ɫɟ ɢɫɩɢɪɚ 
ɝɚɫɨɦ, ɨɞɧɨɫɧɨ ɩɪɨɞɭɜɚɜɚ ɞɨɜɨʂɧɨ ɞɭɝɨ ɞɚ ɫɟ ɨɞɫɬɪɚɧɢ ɫɚɜ ɢɫɩɢɬɧɢ ɦɟɞɢʁɭɦ. Ɉɜɨ ʁɟ 
ɧɚɪɨɱɢɬɨ ɜɚɠɧɨ ɭɤɨɥɢɤɨ ʁɟ ɢɫɩɢɬɧɢ ɦɟɞɢʁɭɦ ɜɚɡɞɭɯ, ʁɟɪ ɦɨɠɟ ɞɨʄɢ ɞɨ ɫɬɜɚɪɚʃɚ 
ɟɤɫɩɥɨɡɢɜɧɟ ɫɦɟɲɟ. Ʉɚɞɚ ɫɟ ɩɨɫɬɢɝɧɟ ɪɚɞɧɢ ɩɪɢɬɢɫɚɤ ɭ ɭɧɭɬɪɚɲʃɨʁ ɝɚɫɧɨʁ ɢɧɫɬɚɥɚɰɢʁɢ, 
ɩɪɨɜɟɪɚɜɚʁɭ ɫɟ ɫɩɨʁɧɚ ɦɟɫɬɚ, ɧɚɪɨɱɢɬɨ ɧɚɜɨʁɧɢɯ ɜɟɡɚ, ɪɟɝɭɥɚɬɨɪɚ ɩɪɢɬɢɫɤɚ ɝɚɫɚ, ɦɟɪɢɥɚ 
ɩɪɨɬɟɤɥɟ ɡɚɩɪɟɦɢɧɟ ɝɚɫɚ, ɝɚɫɧɢɯ ɚɩɚɪɚɬɚ ɢ ɩɪɢɤʂɭɱɚɤɚ ɝɚɫɧɢɯ ɚɩɚɪɚɬɚ, ɩɪɟɦɚɡɢɜɚʃɟɦ 
ɫɪɟɞɫɬɜɢɦɚ ɤɨʁɚ ɩɟɧɭɲɚʁɭ. ɇɢɫɭ ɞɨɡɜɨʂɟɧɢ ɛɢɥɨ ɤɚɤɜɢ ɪɚɞɨɜɢ ɧɚ ɝɚɫɧɢɦ ɢɧɫɬɚɥɚɰɢʁɚɦɚ 
ɞɨɤ ɫɭ ɩɨɞ ɩɪɢɬɢɫɤɨɦ. ɍɤɨɥɢɤɨ ʁɟ ɭɨɱɟɧɨ ɢɫɬɢɰɚʃɟ ɝɚɫɚ ɧɚ ɫɩɨʁɟɜɢɦɚ, ɩɨɬɪɟɛɧɨ ʁɟ 
ɡɚɬɜɨɪɢɬɢ ɝɥɚɜɧɢ ɡɚɩɨɪɧɢ ɨɪɝɚɧ (ɧɚɜɨʁɧɚ ɤɭɝɥɚɫɬɚ ɫɥɚɜɢɧɚ ɧɚ ɭɥɚɡɭ ɭ ɦɟɪɧɨ-

ɪɟɝɭɥɚɰɢɨɧɢ ɫɟɬ) ɢ ɨɬɤɥɨɧɢɬɢ ɧɟɞɨɫɬɚɬɚɤ. ɉɪɢɥɢɤɨɦ ɩɪɢɬɟɡɚʃɚ ɧɚɜɨʁɧɢɯ ɫɩɨʁɟɜɚ, 
ɡɚɦɟɧɟ ɡɚɩɬɢɜɚɱɚ ɢ ɫɥɢɱɧɨ, ɩɪɟɞɭɡɟɬɢ ɦɟɪɟ ɛɟɡɛɟɞɧɨɫɬɢ, ɨɞɧɨɫɧɨ ɡɚɛɪɚɧɢɬɢ ɭɩɨɬɪɟɛɭ 
ɨɬɜɨɪɟɧɨɝ ɩɥɚɦɟɧɚ (ɩɭɲɟʃɟ, ɡɚɜɚɪɢɜɚʃɟ ɢ ɫɥ.) ɢ ɨɛɟɡɛɟɞɢɬɢ ɟɮɢɤɚɫɧɨ ɩɪɨɜɟɬɪɚɜɚʃɟ 
ɩɪɨɫɬɨɪɚ ɭ ɤɨɦɟ ɫɟ ɪɚɞɨɜɢ ɢɡɜɨɞɟ.  

ɍ ɫɥɭɱɚʁɭ ɞɚ ʁɟ ɩɨɬɪɟɛɧɨ ɢɡɜɨɞɢɬɢ ɪɚɞɨɜɟ ɡɚɜɚɪɢɜɚʃɚ ɢ ɥɟɦʂɟʃɚ ɧɚ ɝɚɫɧɢɦ 
ɢɧɫɬɚɥɚɰɢʁɚɦɚ, ɩɨɬɪɟɛɧɨ ʁɟ ɩɨɬɩɭɧɨ ɨɞɫɬɪɚɧɢɬɢ ɝɚɫ ɢɡ ɢɧɫɬɚɥɚɰɢʁɟ ɢ ɩɪɨɞɭɜɚɬɢ ʁɟ 
ɢɧɬɟɪɧɢɦ ɝɚɫɨɦ. Ƚɚɫɧɢ ɡɚɩɨɪɧɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ ɦɨɪɚ ɛɢɬɢ ɩɨɭɡɞɚɧɨ ɡɚɬɜɨɪɟɧ (ɫɤɢɧɭɬɚ 
ɪɭɱɢɰɚ ɢɥɢ ɬɨɱɚɤ ɡɚɤʂɭɱɚɧ ɢ ɫɥ.) ɤɚɤɨ ɛɢ ɫɟ ɫɩɪɟɱɢɥɨ ɧɟɨɜɥɚɲʄɟɧɨ ɨɬɜɚɪɚʃɟ ɭ ɬɨɤɭ 
ɩɨɩɪɚɜɤɟ. 

ɉɪɟɞɫɬɚɜɧɢɤ ɞɢɫɬɪɢɛɭɬɟɪɚ ɝɚɫɚ ɩɭɲɬɚ ɩɪɢɪɨɞɧɢ ɝɚɫ ɭ ɭɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ, ɨ 
ɱɟɦɭ ɫɟ ɩɪɚɜɢ ɡɚɩɢɫɧɢɤ. ɉɨɬɨɦ ɤɨɦɢɫɢʁɚ ɞɢɫɬɪɢɛɭɬɟɪɚ ɨɛɚɜʂɚ ɬɟɯɧɢɱɤɢ ɩɪɟɝɥɟɞ, ɩɨɫɥɟ 
ɱɟɝɚ ɫɟ ɭɬɜɪђɭʁɟ ɢɫɩɪɚɜɧɨɫɬ ɢɧɫɬɚɥɚɰɢʁɟ ɫɯɨɞɧɨ Ɂɚɤɨɧɭ ɨ ɰɟɜɨɜɨɞɧɨɦ ɬɪɚɧɫɩɨɪɬɭ 
ɝɚɫɨɜɢɬɢɯ ɢ ɬɟɱɧɢɯ ɭɝʂɨɜɨɞɨɧɢɤɚ ɢ ɞɢɫɬɪɢɛɭɰɢʁɢ ɝɚɫɨɜɢɬɢɯ ɭɝʂɨɜɨɞɨɧɢɤɚ 
(“ɋɥ.ɝɥɚɫɧɢɤ Ɋɋ”, ɛɪɨʁ 104/09). Ɂɚɛɪɚʃɟɧɨ ʁɟ ɩɨɬɪɨɲɚɱɢɦɚ ɝɚɫɚ ɢ ɞɪɭɝɢɦ 
ɧɟɨɜɥɚɲʄɟɧɢɦ ɥɢɰɢɦɚ ɞɚ ɫɚɦɨɢɧɢɰɢʁɚɬɢɜɧɨ ɩɪɢɤʂɭɱɭʁɭ ɧɨɜɟ ɝɚɫɧɟ ɚɩɚɪɚɬɟ ɧɚ ɜɟʄ 
ɩɨɫɬɨʁɟʄɭ ɭɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ, ɢɥɢ ɭɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ ɧɚ 
ɞɢɫɬɪɢɛɭɬɢɜɧɭ ɝɚɫɧɭ ɦɪɟɠɭ. 

ɍɧɭɬɪɚɲʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ ɤɨʁɟ ɫɭ ɛɢɥɟ ɢɫɤʂɭɱɟɧɟ ɜɢɲɟ ɨɞ ʁɟɞɧɟ ɝɨɞɢɧɟ, ɢɥɢ ɫɭ 
ɛɢɥɟ ɩɪɢɜɪɟɦɟɧɨ ɢɫɤʂɭɱɟɧɟ, ɦɨɪɚʁɭ ɫɟ ɩɪɟ ɩɭɲɬɚʃɚ ɝɚɫɚ ɭ ɢɧɫɬɚɥɚɰɢʁɭ ɩɨɞɜɪɝɧɭɬɢ 
ɩɪɨɩɢɫɚɧɢɦ ɢɫɩɢɬɢɜɚʃɢɦɚ. 

Ⱦɢɫɬɪɢɛɭɬɟɪ ɝɚɫɚ ɜɪɲɢ ɨɞɨɪɢɡɚɰɢʁɭ ɝɚɫɚ ”ɦɟɪɤɚɩɬɚɧɨɦ” (ɦɚɬɟɪɢʁɨɦ ʁɚɤɨɝ ɢ 
ɤɚɪɚɤɬɟɪɢɫɬɢɱɧɨɝ “ɦɢɪɢɫɚ”) ɤɨʁɢ ʁɟ ɧɟɲɤɨɞʂɢɜ ɩɨ ɡɞɪɚɜʂɟ ʂɭɞɢ ɢ ɨɤɨɥɢɧɭ, ɚ ɬɚɤɨђɟ ʁɟ 
ɧɟɚɝɪɟɫɢɜɚɧ ɩɨ ɝɚɫɧɟ ɚɩɚɪɚɬɟ. 

ɉɨɫɥɨɜɟ ɩɪɟɝɥɟɞɚ ɢ ɨɞɪɠɚɜɚʃɚ ɭɧɭɬɪɚɲʃɢɯ ɝɚɫɧɢɯ ɢɧɫɬɚɥɚɰɢʁɚ ɨɛɚɜʂɚ ɞɢɫɬɪɢɛɭɬɟɪ 
ɝɚɫɚ ɧɚʁɦɚʃɟ ʁɟɞɧɨɦ ɝɨɞɢɲʃɟ. 
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Ⱦɢɫɬɪɢɛɭɬɟɪ ʁɟ ɞɭɠɚɧ ɞɚ ɨɞɦɚɯ ɩɪɟɤɢɧɟ ɢɫɩɨɪɭɤɭ ɝɚɫɚ ɭɤɨɥɢɤɨ ɨɫɧɨɜɚɧɨ ɫɭɦʂɚ ɭ 
ɢɫɩɪɚɜɧɨɫɬ ɭɧɭɬɪɚɲʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ, ɬʁ.ɚɤɨ ɩɨɫɬɨʁɢ ɧɟɩɨɫɪɟɞɧɚ ɨɩɚɫɧɨɫɬ ɩɨ ɠɢɜɨɬ 
ʂɭɞɢ ɢ ɨɤɨɥɢɧɭ. 

ɍɤɨɥɢɤɨ ɩɨɬɪɨɲɚɱ ɝɚɫɚ ɨɫɟɬɢ ɩɪɢɫɭɫɬɜɨ ɨɞɨɪɚɧɬɚ ɭ ɩɪɨɫɬɨɪɢʁɢ, ɨɛɚɜɟɡɚɧ ʁɟ: 
• Ɉɞɦɚɯ ɭɝɚɫɢɬɢ ɫɜɚɤɢ ɨɬɜɨɪɟɧɢ ɩɥɚɦɟɧ (ɰɢɝɚɪɟɬɟ, ɲɢɛɢɰɟ, ɭɩɚʂɚɱ…)  
• Ɉɞɦɚɯ ɨɬɜɨɪɢɬɢ ɩɪɨɡɨɪɟ ɢ ɜɪɚɬɚ. 
• ɂɫɤʂɭɱɢɬɢ ɞɨɜɨɞ ɝɚɫɚ (ɡɚɬɜɨɪɢɬɢ ɝɥɚɜɧɢ ɡɚɩɨɪɧɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ). 
• ɇɟ ɭɤʂɭɱɢɜɚɬɢ ɟɥɟɤɬɪɢɱɧɟ ɩɪɟɤɢɞɚɱɟ. 
• ɇɟ ɢɡɜɥɚɱɢɬɢ ɭɬɢɤɚɱɟ ɤɨʁɢ ɫɭ ɭ ɭɬɢɱɧɢɰɢ. 
• ɇɟ ɭɤʂɭɱɢɜɚɬɢ ɟɥɟɤɬɪɢɱɧɨ ɡɜɨɧɰɟ. 
• ɇɟ ɭɤʂɭɱɢɜɚɬɢ ɫɜɟɬɥɨ ɞɨɤ ɫɟ ɨɫɟʄɚ ɩɪɢɫɭɫɬɜɨ ɨɞɨɪɚɧɬɚ. 
• Ⱥɤɨ ɦɢɪɢɫ ɞɨɥɚɡɢ ɢɡ ɩɪɨɫɬɨɪɢʁɟ ɭ ɤɨʁɭ ɧɟ ɦɨɠɟɬɟ ɭʄɢ, ɩɨɡɨɜɢɬɟ ɧɚɞɥɟɠɧɚ  ɬɟɥɚ 

(ɩɨɥɢɰɢʁɭ, ɜɚɬɪɨɝɚɫɰɟ) ɢ ɞɢɫɬɪɢɛɭɬɟɪɚ ɝɚɫɚ. 
• Ⱥɤɨ ɩɪɟɬɩɨɫɬɚɜʂɚɬɟ ɞɚ ɝɚɫ ɞɨɥɚɡɢ ɢɡ ɩɨɞɪɭɦɚ, ɧɟ ɭɥɚɡɟʄɢ ɭ ɩɨɞɪɭɦ ɨɬɜɨɪɢɬɟ 

ɩɪɨɡɨɪɟ ɢɥɢ ɜɪɚɬɚ ɢ ɩɨɡɨɜɢɬɟ ɞɢɫɬɪɢɛɭɬɟɪɚ 

• Ⱦɟɠɭɪɧɨʁ ɟɤɢɩɢ ɞɢɫɬɪɢɛɭɬɟɪɚ ɨɦɨɝɭʄɢɬɟ ɩɪɢɫɬɭɩ ɨɲɬɟʄɟɧɢɦ ɦɟɫɬɢɦɚ. 
• ȿɜɟɧɬɭɚɥɧɚ ɨɲɬɟʄɟʃɚ ɧɚ ɝɚɫɧɨʁ ɦɪɟɠɢ ɇȿ ɋɆȿȳɍ ɋȿ ɋȺɆɈɋɌȺɅɇɈ 

ɈɌɄɅȺȵȺɌɂ, ʁɟɪ ʁɟ ɬɨ ɭ ɧɚɞɥɟɠɧɨɫɬɢ ɞɢɫɬɪɢɛɭɬɟɪɚ. [4] 

 

3.2. ɉɊɂɊɈȾɇɂ ȽȺɋ – ȿɄɈɅɈɒɄɂ ɇȺȳɉɊɂɏȼȺɌȴɂȼɂȳȿ ȽɈɊɂȼɈ 

 

ɉɪɢɪɨɞɧɢ ɝɚɫ ʁɟ ɜɢɬɚɥɧɚ ɤɨɦɩɨɧɟɧɬɚ ɫɜɟɬɫɤɟ ɟɧɟɪɝɟɬɢɤɟ. Ɉɧ ɫɩɚɞɚ ɭ ɧɚʁɱɢɫɬɢʁɟ, 
ɧɚʁɫɢɝɭɪɧɢʁɟ ɢ ɧɚʁɤɨɪɢɫɧɢʁɟ ɮɨɫɢɥɧɨ ɝɨɪɢɜɨ, ɩɚ ɦɭ ɢ ɭɩɨɬɪɟɛɚ ɫɜɟ ɜɢɲɟ ɪɚɫɬɟ. 
ɉɪɢɪɨɞɧɢ ɝɚɫ ɫɚɝɨɪɟɜɚ ɛɟɡ ɲɬɟɬɧɢɯ ɩɪɨɞɭɤɚɬɚ ɱɚђɢ ɢ ɩɟɩɟɥɚ, ɫ ɦɚɥɢɦ ɟɦɢɫɢʁɚɦɚ ɭɝʂɟɧ 
- ɦɨɧɨɤɫɢɞɚ (CɈ2) ɢ ɫɭɦɩɨɪ - ɞɢɨɤɫɢɞɚ (SɈ2) ɱɢɦɟ ɫɟ ɫɜɪɫɬɚɜɚ ɦɟђɭ ɟɤɨɥɨɲɤɢ 
ɧɚʁɱɢɫɬɢʁɟ ɟɧɟɪɝɟɧɬɟ. ɉɨɫɦɚɬɪɚɧɨ ɭ ɨɞɧɨɫɭ ɧɚ ɫɜɚ ɨɫɬɚɥɚ ɮɨɫɢɥɧɚ ɝɨɪɢɜɚ, ɭɩɨɬɪɟɛɚ 
ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɩɪɨɢɡɜɨɞɢ ɬɚɤɨђɟ ɢ ɧɚʁɦɚʃɭ ɤɨɥɢɱɢɧɭ CɈ2 ɲɬɨ ʁɟ ɛɢɬɚɧ ɞɨɩɪɢɧɨɫ 
ɫɦɚʃɟʃɭ ɝɥɨɛɚɥɧɟ ɟɦɢɫɢʁɟ CɈ2.  

ɍ ɧɨɪɦɚɥɧɨɦ ɪɚɞɭ ɬɪɚɧɫɩɨɪɬɧɨɝ ɝɚɫɧɨɝ ɫɢɫɬɟɦɚ, ɤɨɬɥɚɪɧɢɰɚ ʁɟ ʁɟɞɢɧɨ ɦɟɫɬɨ ɝɞɟ ɞɨɥɚɡɢ 
ɞɨ ɟɦɢɫɢʁɟ ɲɬɟɬɧɢɯ ɦɚɬɟɪɢʁɚ (ɢ ɬɨ ɡɧɚɱɚʁɧɨ ɦɚʃɢɯ ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɚ ɝɨɪɢɜɚ). 

ɂ ɦɟɪɧɨ – ɪɟɞɭɤɰɢɨɧɟ ɫɬɚɧɢɰɟ ɢ ɝɚɫɨɜɨɞɢ ɨɩɪɟɦʂɟɧɢ ɫɭ ɫɢɝɭɪɧɨɫɧɢɦ ɭɪɟђɚʁɢɦɚ ɤɚɤɨ 
ɛɢ ɫɟ ɫɩɪɟɱɢɥɟ ɢɥɢ ɫɜɟɥɟ ɧɚ ɧɚʁɦɚʃɭ ɦɨɝɭʄɭ ɦɟɪɭ ɲɬɟɬɧɟ ɩɨɫɟɞɢɰɟ ɩɨ ʂɭɞɟ, ɨɛʁɟɤɬɟ ɢ 
ɨɤɨɥɢɧɭ. 

Ɍɪɚɧɫɩɨɪɬɧɟ ɰɟɜɢ ɫɭ ɭɤɨɩɚɧɟ ɭ ɡɟɦʂɭ ɢ ʁɟɞɢɧɨ ɭ ɟɤɫɬɪɟɦɧɢɦ ɫɢɬɭɚɰɢʁɚɦɚ ɦɨɠɟ ɞɨʄɢ ɞɨ 
ɢɫɩɭɲɬɚʃɚ ɝɚɫɚ ɭ ɚɬɦɨɫɮɟɪɭ. 

Ʉɚɨ ɩɪɟɞɭɫɥɨɜ ɡɚ ɢɧɬɟɝɪɚɰɢʁɭ ɭ ɦɟђɭɧɚɪɨɞɧɨ ɨɤɪɭɠɟʃɟ ʄɟ ɫɟ ɩɨɫɬɚɜɢɬɢ ɩɪɢɫɬɭɩɚʃɟ ɢ 
ɩɪɢɯɜɚɬɚʃɟ ɩɪɨɬɨɤɨɥɚ ɨ ɩɪɟɤɨɝɪɚɧɢɱɧɨɦ ɡɚɝɚђɢɜɚʃɭ ɜɚɡɞɭɯɚ, ɬɟ ɭɤʂɭɱɢɜɚʃɟ ɭ 
ɦɟђɭɧɚɪɨɞɧɟ ɩɪɨɝɪɚɦɟ ɢɡɪɚɞɟ ɩɪɨɝɪɚɦɚ ɩɨɜɟʄɚʃɚ ɟɧɟɪɝɟɬɫɤɟ ɟɮɢɤɚɫɧɨɫɬɢ. 
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ɍ ȿɍ ɧɚ ɫɧɚɡɢ ɫɭ ɫɬɪɨɝɢ ɩɪɨɩɢɫɢ ɨ ɡɚɲɬɢɬɢ ɱɨɜɟɤɨɜɟ ɨɤɨɥɢɧɟ, ɤɨʁɢ ɭɜɨɞɟ ɫɢɫɬɟɦ 
ɨɝɪɚɧɢɱɟʃɚ ɟɦɢɫɢʁɟ ɲɬɟɬɧɢɯ ɝɚɫɨɜɚ, ɢ ɩɥɚʄɚʃɚ ɡɧɚɱɚʁɧɢɯ ɬɚɤɫɢ ɧɚ ɟɦɢɫɢʁɟ ɲɬɟɬɧɢɯ 
ɩɪɨɞɭɤɚɬɚ. Ɍɨ ɡɧɚɱɢ ɞɚ ʄɟ ɤɨɪɢɲʄɟʃɟ ɟɤɨɥɨɲɤɢ ɩɨɝɨɞɧɢɯ ɟɧɟɪɝɟɧɚɬɚ ɩɪɭɠɢɬɢ 
ɦɨɝɭʄɧɨɫɬ ɭɲɬɟɞɚ ɫɜɚɤɨɦ ɩɨɬɪɨɲɚɱɭ ɤɪɨɡ ɫɦɚʃɟʃɟ ɬɪɨɲɤɨɜɚ ɡɚ ɟɧɟɪɝɢʁɭ. 

ȿɤɨɥɨɲɤɢ ɧɚʁɩɪɢɯɜɚɬʂɢɜɢʁɟ ɝɨɪɢɜɨ ɭɩɪɚɜɨ ʁɟ ɩɪɢɪɨɞɧɢ ɡɟɦɧɢ ɝɚɫ. 

Ʉɚɪɚɤɬɟɪɢɫɬɢɤɟ ɟɦɢɫɢʁɚ CɈ2, SɈ2 ɢ NɈX ɤɨɞ ɮɨɫɢɥɧɢɯ ɝɨɪɢɜɚ: 

CɈ2 - ɫɚɝɨɪɟɜɚʃɟɦ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɨɫɥɨɛɚђɚ ɫɟ ɩɪɢɛɥɢɠɧɨ ʁɟɞɧɚ ɩɨɥɨɜɢɧɚ ɤɨɥɢɱɢɧɟ 
CɈ2 ɤɨʁɚ ɫɟ ɨɫɥɨɛɚђɚ ɫɩɚʂɢɜɚʃɟɦ ɭɝʂɚ. CɈ2 ɩɪɨɭɡɪɨɤɭʁɟ ɩɨʁɚɱɚʃɟ ɟɮɟɤɬɚ ɫɬɚɤɥɟɧɟ 
ɛɚɲɬɟ ɢ ɝɥɨɛɚɥɧɨɝ ɩɨɪɚɫɬɚ ɬɟɦɩɟɪɚɬɭɪɟ.  

SɈ2 - ɭɝɥɚɜɧɨɦ ɫɟ ɨɫɥɨɛɚђɚ ɫɩɚʂɢɜɚʃɟɦ ɭɝʂɚ ɢ ɬɟɱɧɢɯ ɝɨɪɢɜɚ. ɉɪɢɪɨɞɧɢ ɝɚɫ 
ɩɪɚɤɬɢɱɧɨ ɧɟ ɩɪɨɢɡɜɨɞɢ SɈ2. SɈ2 ɩɪɨɭɡɪɨɤɭʁɟ ɡɚɤɢɫɟʂɟʃɟ ɨɤɨɥɢɧɟ.  

NɈX - ɫɚɝɨɪɟɜɚʃɟɦ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɨɫɥɨɛɚђɚʁɭ ɫɟ ɦɚʃɟ ɤɨɥɢɱɢɧɟ ɚɡɨɬɧɢɯ ɨɤɫɢɞɚ, ɧɟɝɨ 
ɫɩɚʂɢɜɚʃɟɦ ɞɪɭɝɢɯ ɮɨɫɢɥɧɢɯ ɝɨɪɢɜɚ. NɈX ɬɚɤɨђɟ ɩɪɨɭɡɪɨɤɭʁɟ ɡɚɤɢɫɟʂɟʃɟ ɨɤɨɥɢɧɟ 
(ɡɚʁɟɞɧɨ ɫɚ SɈ2 ɢ ɚɦɨɧɢʁɚɤɨɦ)  

ɉɨɬɪɟɛɚ ɟɧɟɪɝɟɬɫɤɟ ɟɮɢɤɚɫɧɨɫɬɢ ʁɟ ɚɪɝɭɦɟɧɬ ɤɨʁɢ ɢɧɜɟɫɬɢɰɢɨɧɚ ɭɥɚɝɚʃɚ ɩɪɟɥɚɫɤɨɦ ɫɚ 
ɞɪɭɝɢɯ ɟɧɟɪɝɟɧɚɬɚ ɧɚ ɩɪɢɪɨɞɧɢ ɝɚɫ ɱɢɧɟ ɢɫɩɥɚɬɢɜɢɦ, ɚ ɞɪɭɝɚ ɱɢʃɟɧɢɰɚ ɢɡɭɡɟɬɧɨ ɜɚɠɧɚ 
ɡɚ ɢɧɜɟɫɬɢɰɢɨɧɚ ɭɥɚɝɚʃɚ ɫɭ ɬɪɨɲɤɨɜɢ ɧɚ ɟɦɢɫɢʁɭ ɲɬɟɬɧɢɯ ɩɪɨɞɭɤɚɬɚ ɤɨʁɢ ɧɚɫ ɱɟɤɚʁɭ ɭ 
ɛɭɞɭʄɧɨɫɬɢ. 
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4. ȾɂɋɌɊɂȻɍɐɂȳȺ ɉɊɂɊɈȾɇɈȽ ȽȺɋȺ ɍ ɄɊȺȽɍȳȿȼɐɍ 

 

 
 

Ⱦɢɫɬɪɢɛɭɰɢʁɭ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭ Ʉɪɚɝɭʁɟɜɰɭ, ɞɨ ɤɪɚʁʃɢɯ ɩɨɬɪɨɲɚɱɚ, ɜɪɲɢ ʁɚɜɧɨ 
ɩɪɟɭɡɟʄɟ „ɋɪɛɢʁɚɝɚɫ“. ȳɚɜɧɨ ɩɪɟɞɭɡɟʄɟ «ɋɪɛɢʁɚɝɚɫ» ʁɟ ɩɪɟɞɭɡɟʄɟ ɡɚ ɬɪɚɧɫɩɨɪɬ, 
ɞɢɫɬɪɢɛɭɰɢʁɭ, ɫɤɥɚɞɢɲɬɟʃɟ ɢ ɬɪɝɨɜɢɧɭ ɩɪɢɪɨɞɧɢɦ ɝɚɫɨɦ. Ʌɢɞɟɪ ɧɚ ɝɚɫɧɨɦ ɬɪɠɢɲɬɭ 
ɋɪɛɢʁɟ, ɞɚɧɚɫ ʁɟ ɦɨɞɟɪɧɚ ɝɚɫɧɚ ɤɨɦɩɚɧɢʁɚ ɱɢʁɭ ɫɧɚɝɭ ɱɢɧɟ ɬɪɚɞɢɰɢʁɚ ɢ ɜɢɲɟɞɟɰɟɧɢʁɫɤɨ 
ɢɫɤɭɫɬɜɨ, ɡɧɚɱɚʁɧɢ ʂɭɞɫɤɢ ɢ ɦɚɬɟɪɢʁɚɥɧɢ ɪɟɫɭɪɫɢ, ɡɧɚʃɟ ɢ ɨɩɪɟɞɟʂɟɧɨɫɬ ɞɚ 
ɭɧɚɩɪɟђɭʁɟ, ɪɚɡɜɢʁɚ ɢ ɩɨɜɟɡɭʁɟ ɝɚɫɧɭ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ ɋɪɛɢʁɟ ɫɚ ɡɟɦʂɚɦɚ ɭ ɨɤɪɭɠɟʃɭ. 

ȳɉ “ɋɪɛɢʁɚɝɚɫ”, ɫɚ ɫɟɞɢɲɬɟɦ ɭ ɇɨɜɨɦ ɋɚɞɭ, ɨɫɧɨɜɚɧɨ ʁɟ 1.10.2005.ɝɨɞ. ɨɞɥɭɤɨɦ ȼɥɚɞɟ 
Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢʁɟ. Ⱦɚɧɚɲʃɢ „ɋɪɛɢʁɚɝɚɫ“ ɧɚɫɬaɨ ʁɟ ɭ ɩɪɨɰɟɫɭ ɪɟɫɬɪɭɤɬɭɪɢɪɚʃɚ ɇɂɋ-ɚ, 
ɢɡ ɨɪɝɚɧɢɡɚɰɢɨɧɢɯ ɞɟɥɨɜɚ ɇɂɋ-Ƚɚɫ, ɇɂɋ-ȿɧɟɪɝɨɝɚɫ ɢ ɇɂɋ-ȳɭɝɨɩɟɬɪɨɥ (ɉɥɢɧɚɪɚ ɢ Ɋȳ 
Ƚɚɫ, ɉɚɧɱɟɜɨ), ɤɨʁɢ ɫɭ ɪɚɡɜɢʁɚɥɢ ɝɚɫɧɢ ɫɟɤɬɨɪ ɜɢɲɟ ɨɞ ɩɟɞɟɫɟɬ ɝɨɞɢɧɚ. 

ɋ ɨɛɡɢɪɨɦ ɧɚ ɬɨ ɞɚ ȳɉ „ɋɪɛɢʁɚɝɚɫ“ɨɛɚɜʂɚ ɞɟɥɚɬɧɨɫɬɢ ɨɞ ʁɚɜɧɨɝ ɡɧɚɱɚʁɚ ɢ ɨɩɲɬɟɝ 
ɢɧɬɟɪɟɫɚ ɞɪɠɚɜɟ, ɨɫɧɨɜɧɟ ɨɛɚɜɟɡɟ ɫɭ: 

- ɫɢɝɭɪɧɨ ɫɧɚɛɞɟɜɚʃɟ ɬɪɠɢɲɬɚ ɩɪɢɪɨɞɧɢɦ ɝɚɫɨɦ, 

- ɪɚɡɜɨʁ ɢ ɛɟɡɛɟɞɧɨ ɮɭɧɤɰɢɨɧɢɫɚʃɟ ɬɪɚɧɫɩɨɪɬɧɨɝ, ɞɢɫɬɪɢɛɭɬɢɜɧɨɝ ɢ ɫɤɥɚɞɢɲɧɨɝ 
ɫɢɫɬɟɦɚ, 

- ɪɚɡɜɨʁ ɦɨɝɭʄɧɨɫɬɢ ɡɚ ɭɫɩɨɫɬɚɜʂɚʃɟ ɧɨɜɢɯ ɩɪɚɜɚɰɚ ɢ ɢɡɜɨɪɚ ɫɧɚɛɞɟɜɚʃɚ ɤɪɨɡ 
ɩɨɜɟɡɢɜɚʃɟ ɫɚ ɬɪɚɧɫɩɨɪɬɧɢɦ ɫɢɫɬɟɦɢɦɚ ɫɚ ɡɟɦʂɚɦɚ ɭ ɨɤɪɭɠɟʃɭ, 

- ɪɚɡɜɨʁ ɩɪɢɧɰɢɩɚ ɪɚɰɢɨɧɚɥɧɟ ɢ ɟɧɟɪɝɟɬɫɤɢ ɟɮɢɤɚɫɧɟ ɩɪɢɦɟɧɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭɡ 
ɩɨɲɬɨɜɚʃɟ ɡɚɲɬɢɬɟ ɠɢɜɨɬɧɟ ɫɪɟɞɢɧɟ ɢ ɩɪɢɧɰɢɩɚ ɨɞɪɠɢɜɨɝ ɪɚɡɜɨʁɚ. 

ȳɉ „ɋɪɛɢʁɚɝɚɫ” ɫɜɚɤɟ ɝɨɞɢɧɟ ɬɪɚɧɫɩɨɪɬɭʁɟ ɝɚɫ ɞɨ ɜɟɥɢɤɢɯ ɢɧɞɭɫɬɪɢʁɫɤɢɯ ɩɨɬɪɨɲɚɱɚ ɢ 
ɞɢɫɬɪɢɛɭɬɟɪɚ, ɩɨɜɟɡɚɧɢɯ ɧɚ ɝɚɫɨɜɨɞɧɢ ɬɪɚɧɫɩɨɪɬɧɢ ɫɢɫɬɟɦ ɢ ɫɧɚɛɞɟɜɚ ɢɯ ɫɚ ɜɢɲɟ ɨɞ 
ɞɜɟ ɦɢɥɢʁɚɪɞɟ ɤɭɛɧɢɯ ɦɟɬɚɪɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ. Ɂɢɦɢ, ɛɟɡɛɟɞɧɨ ɢ ɩɨɭɡɞɚɧɨ, ɜɢɲɟ ɨɞ 12 
ɦɢɥɢɨɧɚ m3 ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɩɭɬɭʁɟ ɤɪɨɡ ɋɪɛɢʁɭ. Ƚɚɫɨɜɨɞɧɢ ɬɪɚɧɫɩɨɪɬɧɢ ɫɢɫɬɟɦ – 

ɝɚɫɨɜɨɞɢ ɜɢɫɨɤɨɝ ɩɪɢɬɢɫɤɚ ɨɞ 16 ɞɨ 50 bar ɢɦɚʁɭ ɞɭɠɢɧɭ ɜɢɲɟ ɨɞ 2.230 km. Ɍɪɚɧɫɩɨɪɬ 
ɝɚɫɚ ɨɛɚɜʂɚ ɫɟ ɩɨɭɡɞɚɧɨ ɢ ɧɟɩɪɟɤɢɞɧɨ, ʁɟɪ ȳɉ „ɋɪɛɢʁɚɝɚɫ“ ɨɛɟɡɛɟђɭʁɟ 
ɞɜɚɞɟɫɟɬɱɟɬɜɨɪɨɱɚɫɨɜɧɢ ɧɚɞɡɨɪ ɢ ɤɨɧɬɪɨɥɭ ɩɚɪɚɦɟɬɚɪɚ ɝɚɫɨɜɨɞɧɨɝ ɬɪɚɧɫɩɨɪɬɧɨɝ 
ɫɢɫɬɟɦɚ. Ⱦɚʂɢɧɫɤɢ ɧɚɞɡɨɪ ɨɛɚɜʂɚ ɫɟ ɩɭɬɟɦ ɪɚɱɭɧɚɪɫɤɨɝ ɫɢɫɬɟɦɚ ɤɨʁɢ ɨɛɟɡɛɟђɭʁɟ 
ɢɧɮɨɪɦɚɰɢʁɟ ɨ ɫɬɚʃɭ ɤʂɭɱɧɢɯ ɬɚɱɚɤɚ ɧɚ ɝɚɫɨɜɨɞɧɨɦ ɫɢɫɬɟɦɭ. Ɍɪɚɧɫɩɨɪɬɧɢ ɫɢɫɬɟɦ 
ɧɚɞɡɢɪɟ ɫɟ ɢɡ ɞɢɫɩɟɱɟɪɫɤɢɯ ɰɟɧɬɚɪɚ ɭ ɇɨɜɨɦ ɋɚɞɭ ɢ Ȼɟɨɝɪɚɞɭ. 
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Ɍɚɛɟɥɚ 3. Ɉɫɧɨɜɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɬɪɚɧɫɩɨɪɬɧɨɝ ɝɚɫɨɜɨɞɧɨɝ ɫɢɫɬɟɦɚ 
 

ɈɋɇɈȼɇȿ ɄȺɊȺɄɌȿɊɂɋɌɂɄȿ ɌɊȺɇɋɉɈɊɌɇɈȽ ȽȺɋɈȼɈȾɇɈȽ ɋɂɋɌȿɆȺ 

 Ʉɚɩɚɰɢɬɟɬ 540.000 m3/h ( 13 ɦɢɥ m3/ɞɚɧ ) 

 ɉɪɢɬɢɫɚɤ 16 ɞɨ 50 bar 

 Ⱦɭɠɢɧɚ 2.230 km 

 ɉɪɟɱɧɢɰɢ ɨɞ DN 150 ɞɨ DN 750 

 ɋɬɚɪɨɫɬ 25 ɝɨɞɢɧɚ (ɩɪɨɫɟɱɧɚ) 

 Ʉɨɦɩɪɟɫɨɪɫɤɚ ɫɬɚɧɢɰɚ 4.4 MW 

ɍɥɚɡɢ 

 ɍɜɨɡɧɨɝ ɝɚɫɚ 1 

 Ⱦɨɦɚʄɟɝ ɝɚɫɚ 10 

 ɉɋȽ Ȼɚɧɚɬɫɤɢ Ⱦɜɨɪ 1 

ɂɡɥɚɡɢ 

 ȽɆɊɋ 165 (168) 

 ɉɋȽ Ȼɚɧɚɬɫɤɢ Ⱦɜɨɪ 1 

 ɉɉɋ 2 

 

Ɍɚɛɟɥɚ 4. Ɉɫɧɨɜɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɢɫɬɪɢɛɭɬɢɜɧɨɝ ɝɚɫɨɜɨɞɧɨɝ ɫɢɫɬɟɦɚ 
 

ɈɋɇɈȼɇȿ ɄȺɊȺɄɌȿɊɂɋɌɂɄȿ ȾɂɋɌɊɂȻɍɌɂȼɇɈȽ ȽȺɋɈȼɈȾɇɈȽ 
ɋɂɋɌȿɆȺ 

 ɋɪɟɞʃɢ ɩɪɢɬɢɫɚɤ 6 ɞɨ 16 bar 

 Ⱦɭɠɢɧɚ 600 km 

 ɇɢɫɤɢ ɩɪɢɬɢɫɰɢ ɞɨ 6 bar 

 Ⱦɭɠɢɧɚ ɨɤɨ 6.033 km 

 ɋɬɚɪɨɫɬ 10 ɝɨɞɢɧɚ (ɩɪɨɫɟɱɧɚ) 
 

ɍ ɬɚɛɟɥɚɦɚ 3. ɢ 4. ɩɪɢɤɚɡɚɧɟ ɫɭ ɨɫɧɨɜɧɟ ɤɚɪɚɤɬɟɪɢɫɬɢɤɟ ɬɪɚɧɫɩɨɪɬɧɨɝ ɢ 
ɞɢɫɬɪɢɛɭɬɢɜɧɨɝ ɝɚɫɨɜɨɞɧɨɝ ɫɢɫɬɟɦɚ ɭ ɋɪɛɢʁɢ, ɤɨʁɢ ʁɟ ɭ ɜɥɚɫɧɢɲɬɜɭ ȳɉ „ɋɪɛɢʁɚɝɚɫ“. 

ȳɉ „ɋɪɛɢʁɚɝɚɫ“ ɚɤɬɢɜɧɨɫɬɢ ɞɢɫɬɪɢɛɭɰɢʁɟ ɢɧɬɟɧɡɢɜɧɨ ʁɟ ɩɨɱɟɨ ɞɚ ɪɚɡɜɢʁɚ ɤɪɚʁɟɦ 
ɩɪɨɲɥɨɝ ɢ ɩɨɱɟɬɤɨɦ ɨɜɨɝ ɜɟɤɚ. ɉɪɟɞɭɡɟʄɟ ɞɚɧɚɫ ɞɢɫɬɪɢɛɭɢɪɚ ɩɪɢɪɨɞɧɢ ɝɚɫ ɞɨ ɤɪɚʁʃɢɯ 
ɩɨɬɪɨɲɚɱɚ – ɞɨɦɚʄɢɧɫɬɚɜɚ ɢ ɩɪɢɜɪɟɞɧɢɯ ɫɭɛʁɟɤɚɬɚ ɭ 57 ɨɩɲɬɢɧɚ Ɋɟɩɭɛɥɢɤɟ ɋɪɛɢʁɟ. 
Ⱦɭɠɢɧɚ ɞɢɫɬɪɢɛɭɬɢɜɧɟ ɦɪɟɠɟ ɢɡɧɨɫɢ 6033 ɤɦ. ȼɢɲɟ ɨɞ 90.000 ɞɨɦɚʄɢɧɫɬɚɜɚ 
ɩɪɢɤʂɭɱɟɧɨ ʁɟ ɧɚ ɞɢɫɬɪɢɛɭɬɢɜɧɭ ɝɚɫɧɭ ɦɪɟɠɭ. [4] 

http://www.srbijagas.co.rs/


22 

 

 
 

ɋɥɢɤɚ 5. Ⱦɢɫɬɢɛɭɬɢɜɧɚ ɝɚɫɨɜɨɞɧɚ ɦɪɟɠɚ ɭ ɋɪɛɢʁɢ 

 

ɍ Ʉɪɚɝɭʁɟɜɰɭ ʁɟ ɨɞ 1991.ɝɨɞɢɧɟ, ɤɚɞɚ ɫɟ ɩɨɱɟɥɨ ɫɚ ɝɚɫɢɮɢɤɚɰɢʁɨɦ ɝɪɚɞɚ, ɢɡɝɪɚђɟɧɨ 
245989.6 m ɞɢɫɬɪɢɛɭɬɢɜɧɟ ɝɚɫɨɜɨɞɧɟ ɦɪɟɠɟ ɧɢɫɤɨɝ ɢ 40656 m ɞɢɫɬɪɢɛɭɬɢɜɧɟ ɝɚɫɨɜɨɞɧɟ 
ɦɪɟɠɟ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ. ɂɡɝɪɚђɟɧɨ ʁɟ 11 ɦɟɪɧɨ ɪɟɝɭɥɚɰɢɨɧɢɯ ɫɬɚɧɢɰɚ ɡɚ ɩɨɬɪɨɲɚɱɟ 
ɲɢɪɨɤɟ ɩɨɬɪɨɲʃɟ, ɭɤɭɩɧɨɝ ɤɩɚɰɢɬɟɬɚ 36000 m³/h ɢ 16 ɦɟɪɧɨ ɪɟɝɭɥɚɰɢɨɧɢɯ ɫɬɚɧɢɰɚ ɡɚ 
ɢɧɞɭɫɬɪɢʁɫɤɟ ɩɨɬɪɨɲɚɱɟ, ɭɤɭɩɧɨɝ ɤɚɩɚɰɢɬɟɬɚ 28610 m³/h. Ɍɪɟɧɭɬɧɨ ʁɟ ɩɪɢɤʂɭɱɟɧɨ ɨɤɨ 
10.000 ɩɨɬɪɨɲɚɱɚ ɭ ɤɚɬɟɝɨɪɢʁɢ ɞɨɦɚʄɢɧɫɬɜɚ, ɢɧɞɭɫɬɪɢʁɟ ɢ ɫɨɰɢʁɚɥɧɢɯ ɢ ɡɞɪɚɜɫɬɜɟɧɢɯ 
ɭɫɬɚɧɨɜɚ. 

Ɍɚɛɟɥɚ 5. ȾȽɆ ɧɢɫɤɨɝ ɩɪɢɬɢɫɤɚ ɭ Ʉɪɚɝɭʁɟɜɰɭ 

ȾȽɆ ɧɢɫɤɨɝ ɩɪɢɬɢɫɤɚ Ʉɪɚɝɭʁɟɜɚɰ 

  
Ɉɛʁɟɤɚɬ – ɜɨɞ Ⱦɭɠɢɧɚ ɭ m 

1 ȾȽɆ ȼɚɲɚɪɢɲɬɟ, ɋɭɲɢɰɚ, 1.ɦɚʁ, Ȼɭɛɚʃ 31744 

2 ȾȽɆ ɉɢɜɚɪɚ, Ɏ. Ʉʂɚʁɢʄ, Ʌɟɩɟɧɢɰɚ  54128 

3 ȾȽɆ ȿɪɞɨɝɥɢʁɚ 10597 

4 ȾȽɆ ɂɥɢʄɟɜɨ 10972.6 

5 ȾȽɆ ɉɚɥɢɥɭɥɟ 13165 

6 ȾȽɆ ȼɢɧɨɝɪɚɞɢ 28217 

7 ȾȽɆ Ȼɪɟɫɧɢɰɚ3 8744 
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8 ȾȽɆ ɂɥɢɧɚ ȼɨɞɚ  4844 

9 ȾȽɆ ɒɭɦɚɪɢɰɟ 29043 

10 ȾȽɆ ɍɝʂɟɲɧɢɰɚ 17011 

11 ȾȽɆ ɉɚɥɢɥɭɥɟ Ɇɚɥɚ ȼɚɝɚ 1568 

12 ȾȽɆ ɞɟɨ Ɏ. Ʉʂɚʁɢʄ  ɢ Ȼɪɟɫɧɢɰɚ  12350 

13 ȾȽɆ ȳɟɡɟɪɨ 2858 

14 ȾȽɆ ɎȺɋ Ƚɪɨɲɧɢɰɚ 1536 

15 ȾȽɆ ɯɨɬɟɥ Ʉɪɚɝɭʁɟɜɚɰ 311 

16 ȾȽɆ ɉɟɬɪɨɜɚɰ 16757 

17 ȾȽɆ ɋɬɚɪɚ ȼɚɪɨɲ 317 

18 ȾȽɆ ɋɬɚɪɚ ɪɚɞɧɢɱɤɚ ɤɨɥɨɧɢʁɚ 1308 

19 ȾȽɆ ɐɟɧɬɚɪ ɂɡɜɪɫɧɨɫɬɢ 519 

  ɍɤɭɩɧɨ 245989.6 

 

Ɍɚɛɟɥɚ 6. ȾȽɆ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ ɭ Ʉɪɚɝɭʁɟɜɰɭ 

ȾȽɆ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ Ʉɪɚɝɭʁɟɜɚɰ 

  Ɉɛʁɟɤɚɬ – ɜɨɞ Ⱦɭɠɢɧɚ ɭ m 

1 ȾȽɆ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ Ʉɪɚɝɭʁɟɜɚɰ ɞɟɨɧɢɰɚ ɞɨ Ɏɢɥɢɩ Ʉʂɚʁɢʄ ɢ 21. Ɉɤɬɨɛɚɪ 605 

2 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ ɂɧɫɬɢɬɭɬ 4486 

3 ȾȽɆ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ ɤɪɚɤ Ⱥ ɞɨ ɆɊɋ ɉɪɨɥɟɬɟɪ, 22 ɞɟɰɟɦɛɚɪ 1938 

4 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ ɂɥɢʄɟɜɨ 572 

5 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ ɒɭɦɚɪɢɰɟ 2658 

6 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ ȼɢɧɨɝɪɚɞɢ 151 

7 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ ɀɟɥɟɡɧɢɱɤɚ ɫɬɚɧɢɰɚ 544 

8 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ Ȼɟɥɨɲɟɜɚɰ 1046 

9 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ Ȼɚɝɪɟɦɚɪ 1043 

10 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ Ɂɟɥɟɧɢɥɨ 159 

11 ȾȽɆ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ Ʉɪɚɝɭʁɟɜɚɰ ɤɪɚɤ Ȼ 2586 

12 ȾȽɆ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ Ʉɪɚɝɭʁɟɜɚɰ ɝɪɚɞɫɤɢ ɩɪɫɬɟɧ 7478 

13 ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɡɚ ɆɊɋ ɋɟɪɜɢɫ 1 25 

14 ȾȽɆ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ Ʉɪɚɝɭʁɟɜɚɰ 9956 

15 Ƚɪɚɞɫɤɢ ɝɚɫɨɜɨɞ Ⱦɢɜɨɫɬɢɧ-ɎȺɋ 7409 

  ɍɤɭɩɧɨ 40656 

 

ɍ ɬɚɛɟɥɚɦɚ 5. ɢ 6. ɞɚɬ ʁɟ ɩɪɢɤɚɡ ɢɡɝɪɚђɟɧɢɯ ȾȽɆ ɧɢɫɤɨɝ ɢ ɫɪɟɞʃɟɝ ɩɪɢɬɢɫɤɚ ɧɚ 
ɬɟɪɢɬɨɪɢʁɢ Ƚɪɚɞɚ Ʉɪɚɝɭʁɟɜɰɚ ɩɨ ɧɚɡɢɜɢɦɚ ɢ ɞɭɠɢɧɚɦɚ ɭ ɦɟɬɪɢɦɚ [m]. 
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Ɍɚɛɟɥɚ 7. Ɇɟɪɧɨ ɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ ɡɚ ɩɨɬɪɟɛɟ ɲɢɪɨɤɟ ɩɨɬɪɨɲʃɟ ɭ Ʉɪɚɝɭʁɟɜɰɭ 

  
Ɉɛʁɟɤɚɬ – ɜɨɞ 

Ʉɚɩɚɰɢɬɟɬ 
m³/h 

ɍɥɢɰɚ 

1 ɆɊɋ Ȼɚɝɪɟɦɚɪ 4000 ȳɨɫɢɩɚ ɒɧɟɪɫɨɧɚ 

2 ɆɊɋ Ȼɟɥɨɲɟɜɚɰ 4000 Ⱦɟɜɟɬɨɝ Ɇɚʁɚ 

3 ɆɊɋ ȿɪɞɨɝɥɢʁɚ 1500 Ⱥɧɞɪɟ Ɇɚɪɢɧɤɨɜɢʄɚ 

4 ɆɊɋ ɂɥɢʄɟɜɨ 4000 ɂɧɞɭɫɬɪɢʁɫɤɚ 

5 ɆɊɋ ɋɟɪɜɢɫ 1 4000 ɋɚɜɟ Ʉɨɜɚɱɟɜɢʄɚ 

6 ɆɊɋ ɒɭɦɚɪɢɰɟ 2500 ɉɟɪɚ ɏɚɧɫɨɧɚ 

7 ɆɊɋ ȼɢɧɨɝɪɚɞɢ 4000 ɉɟɬɪɚ Ȼɨʁɨɜɢʄɚ 

8 ɆɊɋ ɀɢɬɨɩɪɨɞɭɤɬ 3000 Ʉɨɩɢɬɚɪɟɜɚ 

9 ɆɊɋ ɀɟɥɟɡɧɢɱɤɚ ɫɬɚɧɢɰɚ 3000 Ɍɚɧɤɨɫɢʄɟɜɚ 

10 ɆɊɋ ɉɚɥɢɥɭɥɚ 2000 Ɍɨɩɨɥɢɜɚɰɚ 

11 ɆɊɋ ɂɧɫɬɢɬɭɬ 4000 ȿɪɞɟɱɤɚ 

 

Ɍɚɛɟɥɚ 8. Ɇɟɪɧɨ ɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ ɡɚ ɩɨɬɪɟɛɟ ɢɧɞɭɫɬɪɢʁɟ ɭ Ʉɪɚɝɭʁɟɜɰɭ 

  Ɉɛʁɟɤɚɬ – ɜɨɞ 
Ʉɚɩɚɰɢɬɟɬ 

m³/h 
ɍɥɢɰɚ 

1 ɆɊɋ ɎȺɋ 2 5500 Ɍɨɩɨɥɢɜɚɰɚ 
2 ɆɊɋ 034 400 Ⱦɪɚɝɨɫɥɚɜɚ ɋɪɟʁɨɜɢʄɚ 
3 ɆɊɋ ɑɚɪ 300 Ⱦɪɚɝɨɫɥɚɜɚ ɋɪɟʁɨɜɢʄɚ 

4 
ɆɊɋ Ɏɢɥɢɩ Ʉʂɚʁɢʄ ɢ 21. 
Ɉɤɬɨɛɚɪ 

7000 Ⱦɪɚɝɨɫɥɚɜɚ ɋɪɟʁɨɜɢʄɚ 

5 ɆɊɋ TSS metal industry 450 Ⱦɪɚɝɨɫɥɚɜɚ ɋɪɟʁɨɜɢʄɚ 

6 ɆɊɋ ȼɭɥɨɜɢʄ ɬɪɚɧɫɩɨɪɬ 400 Ⱦɪɚɝɨɫɥɚɜɚ ɋɪɟʁɨɜɢʄɚ 
7 ɆɊɋ Ɇɥɟɤɚɪɚ Ɇɥɚɞɨɫɬ  1500 ɋɚɜɟ Ʉɨɜɚɱɟɜɢʄɚ 
8 ɆɊɋ ɉɚɪɬɢɡɚɧ Ⱥɡɦɚ 800 Ⱦɪɚɝɨɫɥɚɜɚ ɋɪɟʁɨɜɢʄɚ 

9 ɆɊɋ ɉɪɨɥɟɬɟɪ 300 Ⱦɪɚɝɨɫɥɚɜɚ ɋɪɟʁɨɜɢʄɚ 

10 ɆɊɋ ɒɐ Ɍɨɡɚ Ⱦɪɚɝɨɜɢʄ 280 ɋɚɜɟ Ʉɨɜɚɱɟɜɢʄɚ 

11 ɆɊɋ Ȼɨɥɧɢɰɚ ɄȽ 8000 Ɂɦɚʁ ȳɨɜɢɧɚ 

12 ɆɊɋ ɌɈ ȿɪɞɨɝɥɢʁɚ 2000 ȼɨʁɟ Ɋɚɞɢʄɚ 

13 ɆɊɋ Ɂɚɫɬɚɜɚ ȿɧɟɪɝɟɬɢɤɚ 10000 Ɍɨɩɨɥɢɜɚɰɚ 
14 ɆɊɋ Ɂɟɥɟɧɢɥɨ ɄȽ 80 ɋɥɨɛɨɞɟ 

15 ɆɊɋ ɐɪɜɟɧɚ Ɂɜɟɡɞɚ 800 ɂɧɞɭɫɬɪɢʁɫɤɚ 

16 ɆɊɋ 22. Ⱦɟɰɟɦɛɚɪ 800 Ⱦɪɚɝɨɫɥɚɜɚ ɋɪɟʁɨɜɢʄɚ 

 

ɍ ɬɚɛɟɥɚɦɚ 7. ɢ 8. ɞɚɬ ʁɟ ɫɩɢɫɚɤ ɢɡɝɪɚђɟɧɢɯ ɦɟɪɧɨ ɪɟɝɭɥɚɰɢɨɧɢɯ ɫɬɚɧɢɰɚ ɡɚ ɩɨɬɪɟɛɟ 
ɲɢɪɨɤɟ ɩɨɬɪɨɲʃɟ ɢ ɢɧɞɭɫɬɪɢʁɫɤɟ ɩɨɬɪɨɲɚɱɟ ɭ Ʉɪɚɝɭʁɟɜɰɭ, ɫɚ ɥɨɤɚɰɢʁɚɦɚ ɢ 
ɤɚɩɚɰɢɬɟɬɨɦ ɫɬɚɧɢɰɚ ɭ [m³/h]. 

 

 



25 

 

5. ɉɊɂɄȴɍɑɇɂ ȽȺɋɈȼɈȾ ɋȺ ɆȿɊɇɈ-ɊȿȽɍɅȺɐɂɈɇɈɆ 
ɋɌȺɇɂɐɈɆ  

 

Ɂɚ ɩɨɬɪɟɛɟ ɝɪɟʁɚʃɚ ɢɧɞɭɫɬɪɢʁɫɤɨɝ ɨɛʁɟɤɬɚ ɧɟɨɩɯɨɞɧɨ ʁɟ ɢɡɝɪɚɞɢɬɢ ɩɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ 
ɨɞ ɱɟɥɢɱɧɢɯ ɰɟɜɢ, ɪɚɞɧɨɝ ɩɪɢɬɢɫɤɚ ɞɨ 6 bar ɨɞ ɦɟɫɬɚ ɩɪɢɤʂɭɱɟʃɚ ɧɚ ɝɪɚɞɫɤɭ ɝɚɫɨɜɨɞɧɭ 
ɦɪɟɠɭ, ɞɨ ɛɭɞɭʄɟ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ. Ɇɟɪɧɨ-ɪɟɝɭɥɚɰɢɨɧɚ ɫɬɚɧɢɰɚ ɤɚɩɚɰɢɬɟɬɚ 
Q=240 m3/h ɛɢʄɟ ɥɨɰɢɪɚɧɚ ɩɨɪɟɞ ɛɭɞɭʄɟɝ ɨɛʁɟɤɬɚ ɤɨɧɬɟʁɧɟɪɫɤɟ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ. 

ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɫɟ ɢɡɪɚђɭʁɟ ɨɞ ɱɟɥɢɱɧɢɯ ɛɟɲɚɜɧɢɯ ɰɟɜɢ Ø114,3 mm ɢ ɜɨɞɢ ɫɟ 
ɩɨɞɡɟɦɧɨ ɧɚ ɞɭɛɢɧɢ ɨɞ 1,0 m. ɇɢɜɟɥɟɬɚ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ ɫɟ ɩɪɢɥɚɝɨђɚɜɚ 
ɤɨɧɮɢɝɭɪɚɰɢʁɢ ɬɟɪɟɧɚ. 

ɑɟɥɢɱɧɟ ɰɟɜɢ ɫɟ ɩɪɟɦɚɡɭʁɭ ɯɢɞɪɨɢɡɨɥɚɰɢɨɧɢɦ ɩɪɟɦɚɡɨɦ ɢ ɢɡɨɥɭʁɭ ɨɞɝɨɜɚɪɚʁɭʄɨɦ 
ɢɡɨɥɚɰɢɨɧɨɦ ɬɪɚɤɨɦ, ɚ ɡɚɬɢɦ ɲɬɢɬɟ ɨɞ ɦɟɯɚɧɢɱɤɢɯ ɨɲɬɟʄɟʃɚ ɡɚɲɬɢɬɧɨɦ ɬɪɚɤɨɦ. 

ɉɪɟ ɢɫɤɨɩɚ ɪɨɜɚ, ɜɪɲɢ ɫɟ ɨɛɟɥɟɠɚɜɚʃɟ ɬɪɚɫɟ ɢ ɪɚɞɧɨɝ ɩɨʁɚɫɚ ɲɢɪɢɧɟ 3,0 m, ɤɚɨ ɢ 
ɨɛɟɥɟɠɚɜɚʃɟ ɦɟɫɬɚ ɭɤɪɲɬɚʃɚ ɝɚɫɨɜɨɞɚ ɫɚ ɞɪɭɝɢɦ ɢɧɫɬɚɥɚɰɢʁɚɦɚ. 

ɉɨ ɨɛɟɥɟɠɚɜɚʃɭ ɪɚɞɧɨɝ ɩɨʁɚɫɚ, ɜɪɲɢ ɫɟ ɱɢɲʄɟʃɟ ɨɞ ɫɜɢɯ ɜɪɫɬɚ ɪɚɫɬɢʃɚ ɢ ɲɭɬɚ ɫɚ 
ɨɞɥɚɝɚʃɟɦ ɭ ɛɥɢɡɢɧɢ ɝɪɚɞɢɥɢɲɬɚ ɢɥɢ ɨɞɜɨɡɨɦ ɧɚ ɞɟɩɨɧɢʁɭ. ɍ ɫɤɥɨɩɭ ɩɪɢɩɪɟɦɚ ɡɚ 
ɢɫɤɨɩ ɜɪɲɢ ɫɟ ɪɚɲɱɢɲʄɚɜɚʃɟ ɚɫɮɚɥɬɧɨɝ ɡɚɫɬɨɪɚ ɧɚ ɢɧɬɟɪɧɨʁ ɫɚɨɛɪɚʄɚʁɧɢɰɢ ɲɢɪɢɧɟ 0,7 
m. 

ɂɫɤɨɩ ɡɚ ɩɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɫɟ ɜɪɲɢ ɦɚɲɢɧɫɤɢɦ ɩɭɬɟɦ, ɫɚ ɪɭɱɧɢɦ ɞɨɤɨɩɚɜɚʃɟɦ ɧɚ 
ɞɟɥɭ ɩɪɢɤʂɭɱɧɨɝ ɦɟɫɬɚ, ɧɢɜɟɥɚɰɢʁɟ ɞɧɚ ɪɨɜɚ ɢ ɨɤɨ ɦɟɫɬɚ ɩɪɨɥɚɫɤɚ ɞɪɭɝɢɯ ɢɧɫɬɚɥɚɰɢʁɚ. 

Ɋɨɜ ʁɟ ɲɢɪɢɧɟ 0,7 m ɫɚ ɜɟɪɬɢɤɚɥɧɢɦ ɫɬɪɚɧɚɦɚ, ɪɚɡɥɢɱɢɬɟ ɞɭɛɢɧɟ, ɡɚɜɢɫɧɨ ɨɞ 
ɤɨɧɮɢɝɭɪɚɰɢʁɟ ɬɟɪɟɧɚ. Ɇɚɬɟɪɢʁɚɥ ɢɡ ɢɫɤɨɩɚ ɫɟ ɨɞɥɚɠɟ ɧɚ ɭɞɚʂɟɧɨɫɬ ɨɞ ɨɤɨ 1 m ɫɚ ʁɟɞɧɟ 
ɫɬɪɚɧɟ ɪɨɜɚ ɭ ɡɨɧɢ ɪɚɞɧɨɝ ɩɨʁɚɫɚ. ɇɚ ɦɟɫɬɭ ɩɪɢɤʂɭɱɟʃɚ ɝɚɫɨɜɨɞɚ ɪɚɞɢ ɫɟ ɩɪɨɲɢɪɟʃɟ ɢ 
ɩɪɨɞɭɛʂɟʃɟ ɪɨɜɚ ɤɚɤɨ ɛɢ ɫɟ ɢɡɜɟɨ ɩɪɢɤʂɭɱɚɤ ɧɚ ɝɪɚɞɫɤɢ ɝɚɫɨɜɨɞ. 

ɇɚ ɦɟɫɬɭ ɢɡɪɚɞɟ ɭɥɚɡɧɨɝ ɉɉ ɲɚɯɬɚ ɤɨɩɚ ɫɟ ɪɚɞɧɚ ʁɚɦɚ ɝɚɛɚɪɢɬɚ 3,0 x 3,0 m ɞɭɛɢɧɟ 1,4 
m. 

ɉɨ ɩɥɚɧɢɪɚʃɭ ɞɧɚ ɪɨɜɚ ɩɪɟɦɚ ɩɪɨʁɟɤɬɨɜɚɧɢɦ ɤɨɬɚɦɚ, ɜɪɲɢ ɫɟ ɧɚɫɢɩɚʃɟ, ɩɥɚɧɢɪɚʃɟ ɢ 
ɧɚɛɢʁɚʃɟ ɩɟɫɤɚ ɩɪɟ ɩɨɫɬɚɜʂɚ ɱɟɥɢɱɧɢɯ ɰɟɜɢ. ɉɨ ɢɡɜɪɲɟɧɨɦ ɢɫɩɢɬɢɜɚʃɭ ɝɚɫɨɜɨɞɚ ɢ 
ɫɧɢɦɚʃɚ ɡɚ ɤɚɬɚɫɬɚɪ ɩɨɞɡɟɦɧɢɯ ɢɧɫɬɚɥɚɰɢʁɚ, ɜɪɲɢ ɫɟ ɡɚɬɪɩɚɜɚʃɟ ɫɥɨʁɟɦ ɩɟɫɤɚ ɞɟɛʂɢɧɟ 
10 cm ɢɡɧɚɞ ɰɟɜɢ. ɂɡɧɚɞ ɡɚɜɪɲɧɨɝ ɫɥɨʁɚ ɩɟɫɤɚ ɞɚʂɟ ɡɚɬɪɩɚɜɚʃɟ ɫɟ ɜɪɲɢ ɡɟɦʂɨɦ ɢɡ 
ɢɫɤɨɩɚ ɭ ɫɥɨʁɟɜɢɦɚ 20-30 cm, ɫɚ ɧɚɛɢʁɚʃɟɦ ɜɢɛɪɨ ɩɥɨɱɚɦɚ. ɇɚ ɜɢɫɢɧɢ 40 cm ɨɞ ɰɟɜɢ 
ɩɨɫɬɚɜʂɚ ɫɟ ɠɭɬɚ ɭɩɨɡɨɪɚɜɚʁɭʄɚ ɬɪɚɤɚ. 

ɇɚ ɞɟɥɭ ɢɧɬɟɪɧɟ ɫɚɨɛɪɚʄɚʁɧɢɰɟ, ɡɚɜɪɲɧɢ ɫɥɨʁ ɪɨɜɚ ɭ ɜɢɫɢɧɢ 40 cm ɫɟ ɧɚɫɢɩɚ, ɩɥɚɧɢɪɚ ɢ 
ɧɚɛɢʁɚ ɞɪɨɛʂɟɧɢɦ ɤɚɦɟɧɨɦ 0-63 mm ɤɚɨ ɩɨɞɥɨɝɨɦ ɡɚ ɢɡɪɚɞɭ ɫɥɨʁɚ ɚɫɮɚɥɬɚ. ɉɨ 
ɡɚɜɪɲɟɧɢɦ ɪɚɞɨɜɢɦɚ, ɪɚɞɧɢ ɩɨʁɚɫ ɭ ɲɢɪɢɧɢ ɨɞ 3,0 m, ɤɚɨ ɢ ɩɪɢɥɚɡɧɢ ɩɭɬɟɜɢ, ɫɟ ɜɪɚʄɚʁɭ 
ɭ ɩɪɜɨɛɢɬɧɨ ɫɬɚʃɟ, ɨɞɜɨɡɨɦ ɜɢɲɤɚ ɡɟɦʂɟ ɢ ɲɭɬɚ ɧɚ ɞɟɩɨɧɢʁɭ, ɭɤɥɚʃɚʃɟɦ ɨɩɪɟɦɟ ɢ 
ɜɢɲɤɚ ɰɟɜɢ ɢ ɞɪɭɝɢɯ ɨɬɩɚɞɚɤɚ. ɇɚ ɞɟɥɭ ɢɧɬɟɪɧɟ ɫɚɨɛɪɚʄɚʁɧɢɰɟ ɩɨɫɬɚɜʂɚ ɫɟ ɡɚɲɬɢɬɧɚ 
ɱɟɥɢɱɧɚ ɰɟɜ DN200.  
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ɍɥɚɡɧɢ ɉɉ ɲɚɯɬ ɫɟ ɢɡɜɨɞɢ ɨɞ ɚɪɦɢɪɚɧɨɝ ɛɟɬɨɧɚ ɢ ɤɨɪɢɫɬɢ ɫɟ ɡɚ ɫɦɟɲɬɚʁ ɨɞɝɨɜɚɪɚʁɭʄɟɝ 
ɭɥɚɡɧɨɝ ɜɟɧɬɢɥɚ. ɒɚɯɬ ʁɟ ɭɧɭɬɪɚɲʃɟɝ ɝɚɛɚɪɢɬɚ 1,50 x 1,50 x 1,40 m. 

Ɂɢɞɨɜɢ ɢ ɞɨʃɚ ɩɥɨɱɚ ɲɚɯɬɚ ɫɭ ɚɪɦɢɪɚɧɨ ɛɟɬɨɧɫɤɢ, ɞɟɛʂɢɧɟ d=15 cm. ɒɚɯɬ ɫɟ ɢɡɜɨɞɢ 
ɨɞ ɛɟɬɨɧɚ ɦɚɪɤɟ MB25. Ⱥɪɦɢɪɚʃɟ ɲɚɯɬɚ ɫɟ ɜɪɲɢ ɡɚɜɚɪɟɧɨɦ ɚɪɦɚɬɭɪɧɨɦ ɦɪɟɠɨɦ ɆȺ 
500/560 ɢ ɪɟɛɪɚɫɬɨɦ ɚɪɦɚɬɭɪɨɦ RA 400/500. ɇɚ ɫɩɨʂɚɲʃɢɦ ɢɜɢɰɚɦɚ ɲɚɯɬɚ ɭɝɪɚђɭʁɭ ɫɟ 
ɱɟɥɢɱɧɢ ɩɪɨɮɢɥɢ L50.50.5. ɒɚɯɬ ɫɟ ɩɨɤɪɢɜɚ ɞɜɨɜɨɞɧɢɦ ɩɨɤɥɨɩɰɟɦ ɨɞ ɚɥɭɦɢɧɢʁɭɦɫɤɨɝ 
ɥɢɦɚ d=2 mm ɫɚ ɨɞɝɨɜɚɪɚʁɭʄɢɦ ɢɜɢɱɧɢɦ ɨʁɚɱɚʃɢɦɚ ɨɞ ɤɭɬɢʁɚɫɬɢɯ ɩɪɨɮɢɥɚ. ɉɨɤɥɨɩɚɰ 
ɢɦɚ ɡɚɬɜɨɪɟɧɟ ɛɨɱɧɟ ɫɬɪɚɧɟ ɨɞ ɜɭɱɟɧɨɝ ɩɥɟɬɢɜɚ, ɲɚɪɤɟ ɡɚ ɨɬɜɚɪɚʃɟ ɢ ɤɚɬɚɧɚɰ ɡɚ 
ɡɚɬɜɚɪɚʃɟ. ɍɥɚɡ ɭ ɲɚɯɬ ʁɟ ɨɦɨɝɭʄɟɧ ɭɝɪɚɞʃɨɦ ɩɟʃɚɥɢɰɚ ɧɚ ɪɚɡɦɚɤɭ ɨɞ 30 cm. 

ɉɟʃɚɥɢɰɟ ɫɭ ɨɞ ɛɟɬɨɧɫɤɨɝ ɱɟɥɢɤɚ Ø20. 

ɍ ɡɢɞɭ ɲɚɯɬɚ ɧɚ ɩɪɚɜɰɭ ɬɪɚɫɟ ɝɚɫɨɜɨɞɚ ɭɝɪɚђɭʁɭ ɫɟ ɡɚɲɬɢɬɧɟ ɱɟɥɢɱɧɟ ɰɟɜɢ ɡɚ ɩɪɨɥɚɡ 
ɪɚɞɧɟ ɰɟɜɢ ɝɚɫɨɜɨɞɚ. ɂɡɦɟђɭ ɪɚɞɧɟ ɢ ɡɚɲɬɢɬɧɟ ɰɟɜɢ ɫɟ ɩɨɫɬɚɜʂɚʁɭ ɝɭɦɟɧɟ ɡɚɩɬɢɜɤɟ. 
Ɂɢɞɨɜɢ ɢ ɞɨʃɚ ɩɥɨɱɚ ɲɚɯɬɚ ɫɟ ɯɢɞɪɨɥɢɡɭʁɭ ɛɢɬɭɦɢɧɢɡɢɪɚɧɢɦ „ɤɨɧɞɨɪ 4“ ɬɪɚɤɚɦɚ ɫɚ 
ɩɪɟɬɯɨɞɧɢɦ ɩɪɟɦɚɡɨɦ ɩɨɜɪɲɢɧɚ ɛɢɬɭɥɢɬɨɦ. ɂɡɨɥɚɰɢʁɚ ɞɨʃɟ ɩɥɨɱɟ ɫɟ ɪɚɞɢ ɩɪɟɤɨ ɫɥɨʁɚ 
ɧɚɛɢʁɟɧɨɝ ɛɟɬɨɧɚ ɞɟɛʂɢɧɟ d=5 cm, ɤɨʁɢ ɫɟ ɢɡɜɨɞɢ ɧɚ ɫɥɨʁɭ ɲʂɭɧɤɚ ɞɟɛʂɢɧɟ d=10 cm. 

Ɂɚɲɬɢɬɚ ɯɢɞɪɨɢɡɨɥɚɰɢʁɟ ɡɢɞɨɜɚ ɫɟ ɜɪɲɢ ɡɢɞɚʃɟɦ ɩɭɧɨɦ ɨɩɟɤɨɦ ɧɚ „ɤɚɧɬ“ ɭ ɰɟɦɟɧɬɧɨɦ 
ɦɚɥɬɟɪɭ. 

Ʌɨɤɚɰɢʁɚ ɆɊɋ ʁɟ ɞɟɮɢɧɢɫɚɧɚ ɩɨɪɟɞ ɛɭɞɭʄɟɝ ɨɛʁɟɤɬɚ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ. Ɉɩɪɟɦɚ ɆɊɋ ɫɟ 
ɧɚɥɚɡɢ ɭ ɦɟɬɚɥɧɨʁ ɤɭʄɢɰɢ ɝɚɛɚɪɢɬɚ 2000 x 800 x 2000 mm. Ʉɭʄɢɰɚ ɫɟ ɫɦɟɲɬɚ ɧɚ 
ɚɪɦɢɪɚɧɨ ɛɟɬɨɧɫɤɢ ɬɟɦɟʂ. Ɍɟɦɟʂ ɫɟ ɫɚɫɬɨʁɢ ɨɞ ɞɜɚ ɛɨɱɧɚ ɚɪɦɢɪɚɧɨ ɛɟɬɨɧɫɤɚ ɬɟɦɟʂɧɚ 
ɡɢɞɚ ɞɟɛʂɢɧɟ d=25 cm ɢ ɞɭɠɢɧɟ 90 cm, ɩɪɟɤɨ ɤɨʁɢɯ ɫɟ ɢɡɜɨɞɢ ɚɪɦɢɪɚɧɨ ɛɟɬɨɧɫɤɚ 
ɬɟɦɟʂɧɚ ɩɥɨɱɚ d=15 cm, ɧɚ ɤɨʁɭ ʁɟ ɧɟɩɨɫɪɟɞɧɨ ɨɫɥɨʃɟɧɚ ɤɭʄɢɰɚ ɆɊɋ. Ɍɟɦɟʂɧɚ ɩɥɨɱɚ 
ʁɟ ɞɢɦɟɧɡɢʁɚ 90 x 220 cm ɭ ɨɫɧɨɜɢ. Ɍɟɦɟʂɧɢ ɡɢɞɨɜɢ ɫɭ ɞɭɛɢɧɟ cca 1,4 m ɭ ɬɟɪɟɧɭ, ɚ 
ɢɡɧɚɞ ɬɟɪɟɧɚ ɫɭ ɜɢɫɢɧɟ ɨɤɨ 40 cm. ȳɟɞɚɧ ɬɟɦɟʂɧɢ ɡɢɞ ɢ ɬɟɦɟʂɧɚ ɩɥɨɱɚ ɢɦɚʁɭ ɨɬɜɨɪ ɡɚ 
ɩɪɨɥɚɡ ɰɟɜɢ ɝɚɫɨɜɨɞɚ. Ɍɟɦɟʂ ɫɟ ɢɡɜɨɞɢ ɨɞ ɛɟɬɨɧɚ ɦɚɪɤɟ MB25, ɚ ɚɪɦɚɬɭɪɚ ɬɟɦɟʂɧɢɯ 
ɡɢɞɨɜɚ ɢ ɬɟɦɟʂɧɟ ɩɥɨɱɟ ʁɟ ɨɞ ɡɚɜɚɪɟɧɢɯ ɚɪɦɚɬɭɪɧɢɯ ɦɪɟɠɚ MA 500/560.    

 

 

5.1. ɍɅȺɁɇɂ ɉɊɈɌɂȼɉɈɀȺɊɇɂ ɒȺɏɌ ɂ ɉɊɂɄȴɍɑɇɂ ȽȺɋɈȼɈȾ 

 

Ⱦɢɦɟɧɡɢʁɚ ɱɟɥɢɱɧɨɝ ɩɨɞɡɟɦɧɨɝ ɝɚɫɨɜɨɞɚ ɧɚ ɦɟɫɬɭ ɩɪɢɤʂɭɱɟʃɚ ʁɟ Ø273.0 mm. 
ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ʁɟ ɩɪɟɱɧɢɤɚ DN100 (4“, Ø114,3 mm)  ɤɚɤɨ ɛɢ ɫɟ ɨɦɨɝɭʄɢɥɨ 
ɧɚɤɧɚɞɧɨ ɩɪɢɤʂɭɱɟʃɟ ɧɨɜɢɯ ɩɨɬɪɨɲɚɱɚ. 

ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɢɡɪɚђɭʁɟ ɫɟ ɨɞ ɱɟɥɢɱɧɢɯ ɛɟɲɚɜɧɢɯ ɰɟɜɢ ɩɪɨɩɢɫɚɧɨɝ ɤɜɚɥɢɬɟɬɚ 
(DX55D, Č 1212, JUS C.B5.221, JUS C. B5.225). 

Ƚɚɫɨɜɨɞ ɫɟ ɰɟɥɨɦ ɞɭɠɢɧɨɦ ɜɨɞɢ ɩɨɞɡɟɦɧɨ ɢ ɩɨɥɚɠɟ ɫɟ ɢɫɩɨɞ ɡɟɥɟɧɟ ɩɨɜɪɲɢɧɟ, ɰɟɥɨɦ 
ɞɭɠɢɧɨɦ, ɨɫɢɦ ɤɪɚʄɟ ɞɟɨɧɢɰɟ ɢɫɩɨɞ ɢɧɬɟɪɧɟ ɫɚɨɛɪɚʄɚʁɧɢɰɟ. ɇɚ ɬɨʁ ɞɟɨɧɢɰɢ ɢɧɬɟɪɧɚ 
ɫɚɨɛɪɚʄɚʁɧɢɰɚ ɫɟ ɪɚɫɤɨɩɚɜɚ, ɩɚ, ɚɤɨ ɫɟ ɫɬɚɬɢɱɤɢɦ ɩɪɨɪɚɱɭɧɨɦ ɩɨɤɚɠɟ ɞɚ ɡɚɲɬɢɬɧɚ ɰɟɜ 
ɧɢʁɟ ɩɨɬɪɟɛɧɚ, ɢɫɬɚ ɫɟ ɧɟ ɩɨɫɬɚɜʂɚ. Ɇɟђɭɬɢɦ, ɢɚɤɨ ʁɟ ɫɬɚɬɢɱɤɢɦ ɩɪɨɪɚɱɭɧɨɦ ɩɨɤɚɡɚɧɨ 
ɞɚ ɡɚɲɬɢɬɧɚ ɰɟɜ ɭ ɨɜɨɦ ɫɥɭɱɚʁɭ ɧɢʁɟ ɩɨɬɪɟɛɧɚ, ɨɧɚ ɫɟ ɩɪɟɞɜɢђɚ, ɤɨɦɩɥɟɬɧɨ ɫɚ ɨɞɭɲɧɨɦ 
ɰɟɜɢ, ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɝɪɚɮɢɱɤɨɦ ɞɟɥɭ ɩɪɨʁɟɤɬɚ. 
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ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɜɨɞɢ ɫɟ ɧɚ ɩɪɨɩɢɫɚɧɨʁ ɞɭɛɢɧɢ, ɧɟ ɦɚʃɟ ɨɞ 90 cm ɨɞ ɝɨɪʃɟ ɢɜɢɰɟ 
ɝɚɫɨɜɨɞɧɟ ɰɟɜɢ ɞɨ ɤɨɬɟ ɬɟɪɟɧɚ. ɍɤɭɩɧɚ ɞɭɠɢɧɚ ɝɚɫɨɜɨɞɧɨɝ ɩɪɢɤʂɭɱɤɚ ʁɟ ~85 m. 

ɋɜɚ ɯɨɪɢɡɨɧɬɚɥɧɚ ɢ ɜɟɪɬɢɤɚɥɧɚ ɡɚɤɪɢɜʂɟʃɚ – ɩɪɨɦɟɧɟ ɩɪɚɜɰɚ ɢɡɜɨɞɟ ɫɟ ɫɬɚɧɞɚɪɞɧɢɦ 
ɰɟɜɧɢɦ ɥɭɤɨɜɢɦɚ (R=1.5D), ɩɪɟɦɚ JUS M.B6.821. 

ɂɡɚ ɦɟɫɬɚ ɩɪɢɤʂɭɱɟʃɚ ɧɚ ɝɪɚɞɫɤɢ ɝɚɫɨɜɨɞ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɢɡɝɪɚɞʃɚ ɬɢɩɫɤɨɝ ɭɥɚɡɧɨɝ 
ɲɚɯɬɚ ɫɚ ɩɪɢɪɭɛɧɢɱɤɨɦ ɩɪɢɤʂɭɱɧɨɦ ɝɚɫɧɨɦ ɫɥɚɜɢɧɨɦ DN100PN16 – ɩɪɨɬɢɜɩɨɠɚɪɧɢ 
ɲɚɯɬ. 

ɒɚɯɬ ɫɟ ɝɪɚɞɢ ɧɚ ɡɟɥɟɧɨʁ ɩɨɜɪɲɢɧɢ, ɢɫɩɪɟɞ ɢɧɬɟɪɧɟ ɫɚɨɛɪɚʄɚʁɧɢɰɟ. ɒɚɯɬ ɢɦɚ 
ɞɢɦɟɧɡɢʁɟ ɫɜɟɬɥɨɝ ɩɪɟɫɟɤɚ  (ɞɭɠɢɧɚ x ɲɢɪɢɧɚ x ɜɢɫɢɧɚ) 1,5 x 1,5 x (1,2+0,2) m. ɒɚɯɬ 
ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɞɨɞɚɬɧɨ ɢɡɞɢɝɧɭɬ ɢɡɧɚɞ ɬɟɪɟɧɚ ɡɚ ɨɤɨ 0,2 m. 

ɒɚɯɬ ʁɟ ɚɪɦɢɪɚɧɨ ɛɟɬɨɫɧɤɢ, ɭɧɭɬɪɚɲʃɟ ɢɡɨɥɨɜɚɧ ɢ ɩɨɤɪɢɜɟɧ ɞɜɨɞɟɥɧɢɦ 
ɚɥɭɦɢɧɢʁɭɦɫɤɢɦ ɢɥɢ ɱɟɥɢɱɧɢɦ ɩɨɤɥɨɩɰɟɦ. ɉɪɨɥɚɡ ɝɚɫɨɜɨɞɚ ɤɪɨɡ ɡɢɞɨɜɟ ɲɚɯɬɚ ɜɪɲɢ ɫɟ 
ɭ ɡɚɲɬɢɬɧɢɦ ɰɟɜɢɦɚ ɩɪɜɨɝ ɜɟʄɟɝ ɩɪɟɱɧɢɤɚ ɭ ɨɞɧɨɫɭ ɧɚ ɩɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ (Ø139,7 

mm). 

Ɇɟђɭɩɪɨɫɬɨɪ ɢɡɦɟђɭ ɡɚɲɬɢɬɧɟ ɰɟɜɢ ɢ ɝɚɫɨɜɨɞɚ ɢɫɩɭʃɚɜɚ ɫɟ ɢɡɨɥɚɰɢɨɧɨ – ɡɚɩɬɢɜɧɨɦ 
ɦɚɫɨɦ – ɩɭɪ ɩɟɧɨɦ ɢɥɢ ɫɥ. ɇɚ ɤɪɚʁɟɜɢɦɚ ɡɚɲɬɢɬɧɟ ɰɟɜɢ ɩɨɫɬɚɜʂɚʁɭ ɫɟ ɝɭɦɟɧɢ ɞɢɯɬɭɧɡɢ 
ɤɨʁɢ ɫɟ ɫɬɟɠɭ ɲɟɥɧɨɦ ɢɥɢ ɠɢɰɨɦ ɧɚ ɝɚɫɨɜɨɞɭ ɢ ɧɚ ɡɚɲɬɢɬɧɨʁ ɰɟɜɢ. 
Ɂɚɲɬɢɬɧɟ ɰɟɜɢ ɦɨɪɚʁɭ ɫɟ ɞɨɛɪɨ ɨɱɢɫɬɢɬɢ ɩɚ ɩɨɬɨɦ ɞɜɚ ɩɭɬɚ ɡɚɲɬɢɬɢɬɢ ɚɧɬɢɤɨɪɨɡɢɜɧɨɦ 
ɛɨʁɨɦ. Ɂɚɲɬɢɬɧɟ ɰɟɜɢ ɫɟ ɢ ɯɢɞɪɨɢɡɨɥɭʁɭ, ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɬɟɯɧɢɱɤɢɦ ɭɫɥɨɜɢɦɚ ɢ 
ɫɬɚɧɞɚɪɞɢɦɚ. 

 
 

ɋɥɢɤɚ 6. ɉɪɢɤʂɭɱɧɚ ɫɟɤɰɢʁɚ ɢ ɩɪɨɬɢɜɩɨɠɚɪɧɢ ɲɚɯɬ 

 

ɇɚ ɫɥɢɰɢ 6. ʁɟ ɩɪɢɤɚɡɚɧ ɞɟɬɚʂ ɫɟɤɰɢʁɟ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ ɫɚ ɩɪɨɬɢɜɩɨɠɚɪɧɢɦ 
ɲɚɯɬɨɦ. 
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Ɋɚɞɢ ɡɚɲɬɢɬɟ ɨɞ ɤɨɪɨɡɢʁɟ, ɩɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɫɟ ɞɜɨɫɬɪɭɤɨ ɯɢɞɪɨɢɡɨɥɭʁɟ. ɉɨɫɬɭɩɚɤ 
ɢɡɨɥɨɜɚʃɚ ɜɪɲɢ ɫɟ ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɞɚɬɢɦ ɬɟɯɧɢɱɤɢɦ ɭɫɥɨɜɢɦɚ: 

ɚ) ɐɟɜɨɜɨɞ ɫɟ ɨɱɢɫɬɢɬɢ ɨɞ ɪђɟ, ɭʂɚ, ɜɥɚɝɟ ɢ ɞɪɭɝɢɯ ɧɟɱɢɫɬɨʄɚ, ɩɚ ɧɚ ʃɟɝɚ ɧɚɧɟɬɢ 
ɦɚɬɟɪɢʁɚɥ ɤɨʁɢ ɫɟ, ɩɨ ɩɪɟɩɨɪɭɰɢ ɩɪɨɢɡɜɨђɚɱɚ ɢɡɨɥɚɰɢɨɧɨɝ ɦɚɬɟɪɢʁɚɥɚ, ɤɨɪɢɫɬɢ 
ɤɚɨ ɩɨɞɥɨɝɚ ɡɚ ɢɡɨɥɚɰɢɨɧɢ ɦɚɬɟɪɢʁɚɥ. ɉɪɟɤɨ ɨɜɚɤɜɟ ɩɨɞɥɨɝɟ ɫɟ ɜɪɲɢ ɢɡɨɥɚɰɢʁɚ 
ɩɥɚɫɬɢɡɨɥ ɬɪɚɤɨɦ. Ɇɟɯɚɧɢɱɤɨ ɱɢɲʄɟʃɟ ɰɟɜɨɜɨɞɚ ɤɚɨ ɢ ɧɚɦɨɬɚɜɚʃɟ ɬɪɚɤɟ ɢɡɜɨɞɢ 
ɫɟ ɪɭɱɧɨ ɢɥɢ ɫɩɟɰɢʁɚɥɧɨɦ ɦɚɲɢɧɨɦ.   
ɛ) Ɂɚɜɚɪɟɧɟ ɫɩɨʁɟɜɟ ɞɨɡɜɨʂɟɧɨ ʁɟ ɯɢɞɪɨɢɡɨɥɨɜɚɬɢ ɬɟɤ ɧɚɤɨɧ ɫɧɢɦɚʃɚ ɜɚɪɨɜɚ ɢ 
ɢɫɩɢɬɢɜɚʃɚ ɫɟɤɰɢʁɟ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ. 
ɰ) ɉɨɫɥɟ ɧɚɦɨɬɚɜɚʃɚ ɬɪɚɤɟ ɡɚ ɯɢɞɪɨɢɡɨɥɚɰɢʁɭ ɬɪɟɛɚ ɜɪɲɢɬɢ ɢ ɧɚɦɨɬɚɜɚʃɟ 
ɡɚɲɬɢɬɧɟ ɬɪɚɤɟ (ɢɦɩɪɟɝɧɢɪɚɧɢ ɩɚɩɢɪ), ɤɨʁɚ ɲɬɢɬɢ ɯɢɞɪɨɢɡɨɥɚɰɢʁɭ ɨɞ 
ɦɟɯɚɧɢɱɤɢɯ ɨɲɬɟʄɟʃɚ. Ʉɨɞ ɢɡɜɨђɟʃɚ ɢɡɨɥɚɰɢʁɟ ɩɪɢɞɪɠɚɜɚɬɢ ɫɟ ɫɬɪɨɝɨ 
ɭɩɭɬɫɬɚɜɚ ɩɪɨɢɡɜɨђɚɱɚ ɬɪɚɤɚ. 
ɞ) ɉɨ ɢɡɜɪɲɟɧɨʁ ɢɡɨɥɚɰɢʁɢ, ɩɪɟ ɧɚɦɨɬɚɜɚʃɚ ɡɚɲɬɢɬɧɟ ɬɪɚɤɟ, ɜɪɲɢ ɫɟ 
ɢɫɩɢɬɢɜɚʃɟ ɧɚ ɟɥɟɤɬɪɨɩɪɨɛɨʁɧɨɫɬ ɩɨɦɨʄɭ ɜɢɫɨɤɨɧɚɩɨɧɫɤɨɝ ɞɟɬɟɤɬɨɪɚ, ɩɨɞ 
ɧɚɩɨɧɨɦ ɨɞ 15000V. ɍɤɨɥɢɤɨ ɢɫɩɢɬɢɜɚʃɟ ɩɨɤɚɠɟ ɞɚ ɩɨɫɬɨʁɟ ɞɟɮɟɤɬɧɚ ɦɟɫɬɚ ɧɚ 
ɢɡɨɥɚɰɢʁɢ, ɢɫɬɚ ɫɟ ɪɭɱɧɨ ɩɨɩɪɚɜʂɚʁɭ ɢ ɩɨɧɨɜɨ ɢɫɩɢɬɭʁɭ. 

ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɜɨɞɢ ɫɟ ɫɚ ɞɢɦɟɧɡɢʁɨɦ DN100 ɫɜɟ ɞɨ ɢɡɥɚɫɤɚ ɢɡ ɡɟɦʂɟ. Ɉɞɦɚɯ ɩɨ 
ɢɡɥɚɫɤɭ ɢɡ ɡɟɦʂɟ ɰɟɜɨɜɨɞ ɫɟ ɪɟɞɭɤɭʁɟ ɧɚ DN50 ɡɚ ɩɨɬɪɟɛɟ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ. Ɉɜɚʁ 
ɰɟɜɨɜɨɞ ʁɟ ɭɥɚɡɧɢ ɰɟɜɨɜɨɞ ɡɚ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɭ ɫɬɚɧɢɰɭ. 

ɍ ɫɚɫɬɚɜɭ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ, ɨɞɦɚɯ ɧɚ ɭɥɚɡɭ, ɧɚɥɚɡɢ ɫɟ ɢɡɨɥɚɰɢɨɧɚ 
ɩɪɢɪɭɛɧɢɰɚ (DN50PN16 ɡɚ ɟɥɟɤɬɪɢɱɧɨ – ɝɚɥɜɚɧɫɤɨ ɨɞɜɚʁɚʃɟ ɩɨɞɡɟɦɧɨɝ ɨɞ ɧɚɞɡɟɦɧɨɝ 
ɱɟɥɢɱɧɨɝ ɝɚɫɨɜɨɞɚ ɨɞ ɆɊɋ). 

ɇɚɞɡɟɦɧɢ, ɜɢɞɧɢ ɞɟɥɨɜɢ ɝɚɫɨɜɨɞɚ (ɢɫɩɪɟɞ ɆɊɋ ɢ ɞɟɨɧɢɰɚ ɭ ɭɥɚɡɧɨɦ ɲɚɯɬɭ) ɫɟ ɩɨɫɥɟ 
ɱɢɲʄɟʃɚ ɞɜɚ ɩɭɬɚ ɩɪɟɦɚɡɭʁɟ ɚɧɬɢɤɨɪɨɡɢɜɧɨɦ (ɨɫɧɨɜɧɨɦ) ɛɨʁɨɦ ɩɚ ɩɨɬɨɦ ɞɜɚ ɩɭɬɚ 
ɡɚɜɪɲɧɨɦ ɭʂɚɧɨɦ ɠɭɬɨɦ ɛɨʁɨɦ. 

ɋɜɢ ɡɚɜɚɪɢ ɧɚ ɝɚɫɨɜɨɞɭ ɪɚɞɢɨɝɪɚɮɫɤɢ ɫɟ ɢɫɩɢɬɭʁɭ 100%. 

ɉɨ ɡɚɜɪɲɟɧɨʁ ɦɨɧɬɚɠɢ ɩɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɫɟ ɢɫɩɢɬɭʁɟ ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɞɚɬɢɦ ɬɟɯɧɢɱɤɢɦ 
ɭɫɥɨɜɢɦɚ ɢ ɜɚɠɟʄɢɦ ɩɪɨɩɢɫɢɦɚ ɡɚ ɨɜɚɤɜɟ ɝɚɫɨɜɨɞɟ. ɂɫɩɢɬɢɜɚʃɭ ɫɟ ɩɨɞɜɪɝɚɜɚ ɝɚɫɨɜɨɞ 
ɩɪɟ (ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ) ɢ ɩɨɫɥɟ ɯɢɞɪɨɢɡɨɥɚɰɢʁɟ, ɨɞɧɨɫɧɨ ɢ ɯɢɞɪɨɢɡɨɥɚɰɢʁɚ ɫɟ 
ɢɫɩɢɬɭʁɟ ɧɚ ɟɥɟɤɬɪɨɩɪɨɛɨʁɧɨɫɬ ɩɨɦɨʄɭ ɜɢɫɨɤɨɧɚɩɨɧɫɤɨɝ ɞɟɬɟɤɬɨɪɚ ɩɨ ɞɚɬɨʁ ɩɪɨɰɟɞɭɪɢ. 

ɉɪɟ ɢɫɩɢɬɢɜɚʃɚ ɭɤɭɩɧɨɝ ɝɚɫɨɜɨɞɚ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ, ɩɨɫɟɛɧɨ ɫɟ ɧɚ ɱɜɪɫɬɨʄɭ 
ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ ɢɫɩɢɬɭʁɟ “ɩɪɢɤʂɭɱɧɚ ɫɟɤɰɢʁɚ ɝɚɫɨɜɨɞɚ“, ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɝɪɚɮɢɱɤɨʁ 
ɞɨɤɭɦɟɧɬɚɰɢʁɢ ɢ ɬɟɯɧɢɱɤɢɦ ɭɫɥɨɜɢɦɚ. 

ȿɥɟɤɬɪɨɩɪɨʁɟɤɬɨɦ ɫɟ ɩɪɨɜɟɪɚɜɚ ɤɚɬɨɞɧɚ ɡɚɲɬɢɬɚ ɝɚɫɨɜɨɞɚ ɧɚ ɤɨʁɢ ɫɟ ɨɜɚʁ ɩɪɢɤʂɭɱɧɢ 
ɝɚɫɨɜɨɞ ɩɪɢɤʂɭɱɭʁɟ ɢ ɭɬɜɪђɭʁɟ ɫɟ ɞɚ ɨɧɚ ɲɬɢɬɢ ɝɚɫɨɜɨɞ ɨɞ ɤɨɪɨɡɢʁɟ. 
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ɋɥɢɤɚ 7. ɍɥɚɡɧɢ ɩɪɨɬɢɜɩɨɠɚɪɧɢ ɲɚɯɬ 

 

ɇɚ ɫɥɢɰɢ 7. ɩɪɢɤɚɡɚɧɚ ʁɟ ɫɤɢɰɚ ɭɥɚɡɧɨɝ ɩɪɨɬɢɜɩɨɠɚɪɧɨɝ ɲɚɯɬɚ.  

 
 

ɋɥɢɤɚ 8. ɉɪɟɫɟɤ ɪɨɜɚ ɝɚɫɨɜɨɞɚ 

 

ɇɚ ɫɥɢɰɢ 8. ɩɪɢɤɚɡɚɧ ʁɟ ɩɪɟɫɟɤ ɝɚɫɨɜɨɞɚ ɫɚ ɞɟɬɚʂɟɦ ɩɨɥɚɝɚʃɚ ɝɚɫɨɜɨɞɚ ɢɫɩɨɞ ɡɟɥɟɧɟ 
ɩɨɜɪɲɢɧɟ (ɫɥɢɤɚ ɥɟɜɨ) ɢ ɩɨɥɚɝɚʃɟɦ ɝɚɫɨɜɨɞɚ ɢɫɩɨɞ ɢɧɬɟɪɧɟ ɫɚɨɛɪɚʄɚʁɧɢɰɟ (ɫɥɢɤɚ 
ɞɟɫɧɨ). 
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5.2. ɆȿɊɇɈɊȿȽɍɅȺɐɂɈɇȺ ɋɌȺɇɂɐȺ (ɆɊɋ) 
 

ɍɡ ɨɛʁɟɤɚɬ ɤɨɪɢɫɧɢɤɚ (ɝɚɫɧɚ ɤɨɬɥɚɪɧɢɰɚ), ɭɡ ɡɚɞʃɢ ɮɚɫɚɞɧɢ ɡɢɞ ɛɟɡ ɨɬɜɨɪɚ, ɧɚ 
ɫɨɩɫɬɜɟɧɨɦ ɩɨɫɬɨʂɭ ɜɢɫɢɧɟ 40 cm, ɩɪɟɞɜɢђɟɧɚ ʁɟ, ɭ ɫɤɥɚɞɭ ɫɚ ɬɟɯɧɢɱɤɢɦ ɭɫɥɨɜɢɦɚ 

ɞɢɫɬɪɢɛɭɬɟɪɚ ɝɚɫɚ,  ɭɝɪɚɞʃɚ ɬɢɩɫɤɟ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ (ɆɊɋ) G-160 

ɩɪɨɢɡɜɨђɚɱɚ Gasteh, ɭ ɤɨʁɨʁ ʄɟ ɫɟ ɜɪɲɢɬɢ ɪɟɞɭɤɰɢʁɚ ɩɪɢɬɢɫɤɚ ɝɚɫɚ ɩɪɟɦɚ ɩɨɬɪɟɛɚɦɚ 
ɩɨɬɪɨɲɚɱɚ, ɦɟɪɟʃɟ ɩɨɬɪɨɲʃɟ, ɮɢɥɬɪɢɪɚʃɟ ɝɚɫɚ ɢ ɫɢɝɭɪɧɨɫɧɚ ɤɨɧɬɪɨɥɚ ɡɚɞɚɬɢɯ 
ɩɚɪɚɦɟɬɚɪɚ.  

ɋɬɚɧɢɰɚ ʁɟ ɞɜɨɥɢɧɢʁɫɤɚ (ʁɟɞɧɚ ɪɚɞɧɚ ɢ ʁɟɞɧɚ ɪɟɡɟɪɜɧɚ ɥɢɧɢʁɚ), ɤɚɩɚɰɢɬɟɬɚ Qmax = 240 

m3/h, Qmin = 20 m3/h, ɫɚ ɦɟɪɚɱɟɦ ɩɪɨɬɨɤɚ ɝɚɫɚ ɫɚ ɪɨɬɚɰɢɨɧɢɦ ɤɥɢɩɨɜɢɦɚ ɱɢʁɢ ɨɩɫɟɝ 
ɦɟɪɟʃɚ ɨɛɭɯɜɚɬɚ ɩɪɨɬɨɤɟ ɨɞ ɦɚɤɫɢɦɚɥɧɨ ɩɪɟɞɜɢђɟɧɢɯ (170 m3/h) ɞɨ ɦɚʃɢɯ ɢɥɢ 
ʁɟɞɧɚɤɢɯ ɦɢɧɢɦɚɥɧɨ ɢɧɫɬɚɥɢɫɚɧɨʁ ɫɧɚɡɢ ɛɢɥɨ ɤɨɝ ɩɨʁɟɞɢɧɚɱɧɨɝ ɬɪɨɲɢɥɚ (20 m3/h). 

ɉɪɢɬɢɫɰɢ ɝɚɫɚ (ɦɚɧɨɦɟɬɚɪɫɤɢ) ɫɭ: 
ɍɥɚɡɧɢ ɩɪɢɬɢɫɚɤ: pul = 6 bar (ɭ ɝɚɫɨɜɨɞɭ), 
ɂɡɥɚɡɧɢ ɩɪɢɬɢɫɚɤ: pizl = 100 mbar, ɭ ɫɤɥɚɞɭ ɫɚ ɬɟɯɧɨɥɨɝɢʁɨɦ ɩɨɬɪɨɲɚɱɚ (ɝɚɫɧɚ 
ɤɨɬɥɚɪɧɢɰɚ). 

Ɇɟɪɧɨɪɟɝɭɥɚɰɢɨɧɚ ɫɬɚɧɢɰɚ ɢɫɩɨɪɭɱɭʁɟ ɫɟ ɢ ɭɝɪɚђɭʁɟ ɤɚɨ ɤɨɦɩɥɟɬɚɧ ɩɪɨɢɡɜɨɞ ɮɢɪɦɟ 
Gasteh, ɢɡɪɚђɟɧɚ, ɤɨɦɩɥɟɬɢɪɚɧɚ ɢ ɢɫɩɢɬɚɧɚ ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɩɪɨɩɢɫɢɦɚ, ɡɚɯɬɟɜɢɦɚ 
ɞɢɫɬɪɢɛɭɬɟɪɚ (ȳɉ „ɋɪɛɢʁɚɝɚɫ“) ɢ ɫɚ ɢɡɜɟɞɟɧɢɦ ɫɜɢɦ ɩɨɬɪɟɛɧɢɦ ɟɥɟɤɬɪɢɱɧɢɦ 
ɦɟђɭɜɟɡɚɦɚ ɡɚ ɭɡɟɦʂɟʃɟ ɢ ɢɡʁɟɞɧɚɱɟʃɟ ɩɨɬɟɧɰɢʁɚɥɚ, ɬɚɤɨ ɞɚ ɩɪɟɨɫɬɚʁɟ ɫɚɦɨ ʃɟɧɨ 
ɩɨɜɟɡɢɜɚʃɟ ɧɚ ɬɟɦɟʂɧɢ ɭɡɟɦʂɢɜɚɱ ɤɨɬɥɚɪɧɢɰɟ. 

ɂɡɚ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ, ɧɚ ɰɟɜɨɜɨɞɭ ɧɢɫɤɨɝ ɩɪɢɬɢɫɤɚ ɧɚ ɮɚɫɚɞɢ ɤɨɬɥɚɪɧɢɰɟ, ɧɚ 
ɞɨɯɜɚɬ ɪɭɤɟ, ɩɪɟɞɜɢђɟɧɚ ʁɟ ɤɭɝɥɚɫɬɭ ɝɚɫɧɚ ɫɥɚɜɢɧɚ ɩɪɢɪɭɛɧɢɱɤɚ, DN80PN16 - ɝɥɚɜɧɢ 
ɡɚɩɨɪɧɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ - ɩɪɨɬɢɜɩɨɠɚɪɧɢ ɜɟɧɬɢɥ.  

ɇɚɞɨɦɚɤ ɆɊɋ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɩɪɨɩɢɫɚɧɚ ɦɨɛɢɥɧɚ ɨɩɪɟɦɚ ɡɚ ɩɨɱɟɬɧɨ ɝɚɲɟʃɟ ɩɨɠɚɪɚ – 

ɞɜɚ ɉɉ –ɚɩɚɪɚɬɚ S-9. 
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ɋɥɢɤɚ 9. Ɍɢɩɫɤɚ ɆɊɋ ɤɚɩɚɰɢɬɟɬɚ G-160 

 

ɇɚ ɫɥɢɰɢ 9. ɩɪɢɤɚɡɚɧ ʁɟ ɰɪɬɟɠ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ ɆɊɋ G-160, ɦɚɤɫɢɦɚɥɧɨɝ 
ɤɚɩɚɰɢɬɟɬɚ ɩɪɨɬɨɤɚ ɝɚɫɚ Qmax = 240 m3/h – Gasteh. [10] 

 

Ɍɚɛɟɥɚ 9.  ɉɪɢɤɚɡ ɦɚɬɟɪɢʁɚɥɚ ɢ ɨɩɪɟɦɟ 
 

ɉɨɡ. ɇɚɡɢɜ ɩɨɡɢɰɢʁɟ Ⱦɢɦɟɧɡɢʁɚ ɤɨɦ 
Ɇɚɬɟɪɢʁɚɥ, 

Ɍɢɩ 
ɇɚɩɨɦɟɧɚ 

01. Ȼɟɲɚɜɧɚ ɰɟɜ 21,3 x 2,6  P235TR1 
SRPS EN 

10220 

02. Ȼɟɲɚɜɧɚ ɰɟɜ 26,9 x 2,6  P235TR1 
SRPS EN 

10220 

03. Ȼɟɲɚɜɧɚ ɰɟɜ 33,7 x 2,9  P235TR1 
SRPS EN 

10220 

04. Ȼɟɲɚɜɧɚ ɰɟɜ 88,9 x 3,2  P235TR1 
SRPS EN 

10220 
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05. Ƚɪɥɚɬɚ ɩɪɢɪɭɛɧɢɰɚ DN25PN16 4 S235 JRG2 
SRPS EN 

1092-1 

06. Ƚɪɥɚɬɚ ɩɪɢɪɭɛɧɢɰɚ DN80 PN16 16 S235 JRG2 
SRPS EN 

1092-1 

07. 
ɉɪɢɪɭɛɧɢɱɤɢ ɫɩɨʁ ɫɚ 
ɩɪɟɦɨɲʄɟʃɟɦ  

DN25 PN16 8 - 
SRPS EN 

1092-1 

08. 
ɉɪɢɪɭɛɧɢɱɤɢ ɫɩɨʁ ɫɚ 
ɩɪɟɦɨɲʄɟʃɟɦ 

DN80 PN16 13 - 
SRPS EN 

1092-1 

09. Ɂɚɜɚɪɧɚ ɤɚɩɚ 88,9 x 3,2 2 P235TR1 
SRPS ISO 

3419 

10. Ʉɨɧɰɟɧɬɪɢɱɧɚ ɪɟɞɭɤɰɢʁɚ 
60,3/33,7x2,

9 
2 P235TR1 

SRPS ISO 

3419 

11. "T" ɤɨɦɚɞ 33,7 x 2,9 1 P235TR1 
SRPS ISO 

3419 

12. "T" ɤɨɦɚɞ 88,9 x 3,2 3 P235TR1 
SRPS ISO 

3419 

13. Ʌɭɤ 90° R1,5D 21,3 x 2,6 10 P235TR1 
SRPS 

M.B6.821 

14. Ʌɭɤ 90° R1,5D 26,9 x 2,6 10 P235TR1 
SRPS 

M.B6.821 

15. Ʌɭɤ 90° R1,5D 33,7 x 2,6 2 P235TR1 
SRPS 

M.B6.821 

16. Ʌɭɤ 90° R1,5D 88,9 x 3,2 4 P235TR1 
SRPS 

M.B6.821 

17. ɏɨɥɟɧɞɟɪ ɫɩɨʁ R1/2" 6  "GASTEH" 

18. ɏɨɥɟɧɞɟɪ ɫɩɨʁ R3/4" 2  "GASTEH" 

19. Ɋɚɫɬɟɪɟɬɧɢ ɜɟɧɬɢɥ R1/2" 3 ɬɢɩ:372/40 "GASTEH" 

20. Ɇɚɧɨɦɟɬɚɪ R1/2" 1 0  16 bar „Wika“ 

21. Ɇɚɧɨɦɟɬɚɪ R1/2" 2 0  250 mbar „Wika“ 

22. Ʉɭɝɥɚɫɬɚ ɫɥɚɜɢɧɚ ɧɚɜɨʁɧɚ R1/2" 4  "POLIX" 

23. Ʉɭɝɥɚɫɬɚ ɫɥɚɜɢɧɚ ɩɪɢɪɭɛɧɢɱɤɚ DN25 PN16 2  "POLIX"  

24. Ʉɭɝɥɚɫɬɚ ɫɥɚɜɢɧɚ ɩɪɢɪɭɛɧɢɱɤɚ DN80 PN16 5  "POLIX" 

25. Ɏɢɥɬɟɪ ɡɚ ɝɚɫ DN25 PN16 2 ɬɢɩ:414/1 "GASTEH" 

26. Ɋɟɝɭɥɚɬɨɪ ɩɪɢɬɢɫɤɚ ɝɚɫɚ DN25 PN16 2 ɬɢɩ:121-BV "GASTEH" 

27. Ȼɢɦɟɬɚɥɧɢ ɬɟɪɦɨɦɟɬɚɪ R1/2" R1/2" 2 -20+40C „Wika“ 

28. ɋɢɝɭɪɧɨɫɧɢ ɢɫɩɭɫɧɢ ɜɟɧɬɢɥ R1/2"/R3/4" 2 ɬɢɩ:211 "GASTEH" 

29. Ɋɨɬɚɰɢɨɧɨ ɦɟɪɢɥɨ ɩɪɨɬɨɤɚ    DN80 PN16 1 
ɬɢɩ: Rabo G-
250 

"ELSTER" 

30. ȿɥɟɤɬɪɨɧɫɤɢ ɤɨɪɟɤɬɨɪ   0,7 – 2 bar 1 ɬɢɩ:  EK-220 "ELSTER" 

31. ɂɡɨɥɚɰɢɨɧɚ ɩɪɢɪɭɛɧɢɰɚ DN50 PN16 1 ɬɢɩ:514 "GASTEH" 

32. ɇɨɫɚɱ ɆɊɋ  1   

33. Ɇɟɬɚɥɧɚ ɤɭʄɢɰɚ 2000x800x2000    
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ɍ ɬɚɛɟɥɢ 9. ʁɟ ɩɪɢɤɚɡɚɧɚ ɤɨɦɩɥɟɬɧɚ ɨɩɪɟɦɚ ɢ ɦɚɬɟɪɢʁɚɥ ɤɨʁɢ ʁɟ ɩɨɬɪɟɛɚɧ ɡɚ ɢɡɝɪɚɞʃɭ 
ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ (ɆɊɋ). 
 

      
 

ɋɥɢɤɚ 10. ɉɨɥɨɠɚʁ ɆɊɋ 

 

 
 

ɋɥɢɤɚ 11. ɂɡɝɥɟɞ ɆɊɋ G-160, ɦɚɤɫɢɦɚɥɧɨɝ ɤɚɩɚɰɢɬɟɬɚ ɩɪɨɬɨɤɚ ɝɚɫɚ Qmax = 240 m3/h – Gasteh. 

ɇɚ ɫɥɢɤɚɦɚ 10. ɢ 11. ɩɪɢɤɚɡɚɧ ʁɟ ɩɨɥɨɠɚʁ ɆɊɋ ɭ ɨɞɧɨɫɭ ɧɚ ɤɨɧɬɟʁɧɟɪɫɤɭ ɝɚɫɧɭ 
ɤɨɬɥɚɪɧɢɰɭ ɢ ɢɡɝɥɟɞ ɤɨɦɩɥɟɬɧɟ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ ɬɢɩɚ G-160, ɦɚɤɫɢɦɚɥɧɨɝ 
ɤɚɩɚɰɢɬɟɬɚ ɩɪɨɬɨɤɚ ɝɚɫɚ Qmax = 240 m3/h ɩɪɨɢɡɜɨђɚɱɚ ɮɢɪɦɟ Gasteh ɢɡ ɂɧђɢʁɟ. 
 

Ƚɪɚђɟʃɟ ɨɛʁɟɤɬɚ, ɨɞɧɨɫɧɨ ɢɡɜɨђɟʃɟ ɪɚɞɨɜɚ ɦɨɠɟ ɞɚ ɜɪɲɢ ɩɪɟɞɭɡɟʄɟ, ɨɞɧɨɫɧɨ ɪɚɞʃɚ, 
ɤɨʁɢ ɫɭ ɭɩɢɫɚɧɢ ɭ ɨɞɝɨɜɚɪɚʁɭʄɢ ɪɟɝɢɫɬɚɪ ɡɚ ɢɡɜɨђɟʃɟ ɬɢɯ ɪɚɞɨɜɚ ɢ ɤɨʁɢ ɢɦɚʁɭ ɧɚʁɦɚʃɟ 
ɩɨ ʁɟɞɧɨ ɡɚɩɨɫɥɟɧɨ ɥɢɰɟ ɫɚ ɜɢɫɨɤɨɦ ɲɤɨɥɫɤɨɦ ɫɩɪɟɦɨɦ ɨɞɝɨɜɚɪɚʁɭʄɟ ɫɬɪɭɤɟ ɢ 
ɨɜɥɚɲʄɟʃɟɦ ɡɚ ɪɭɤɨɜɨђɟʃɟ ɝɪɚђɟʃɟɦ. [7] 
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5.3. ɌȿɏɇɂɑɄɂ ɍɋɅɈȼɂ ɂɁɊȺȾȿ ɑȿɅɂɑɇɈȽ ȽȺɋɈȼɈȾȺ ɂ ɆɊɋ 

 

1. Ɂɚ ɧɟɫɦɟɬɚɧɨ ɨɞɜɢʁɚʃɟ ɪɚɞɨɜɚ ɧɚ ɦɨɧɬɚɠɢ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ ɩɨɬɪɟɛɧɨ ʁɟ 
ɩɪɢɩɪɟɦɢɬɢ ɬɪɚɫɭ ɢ ɪɚɞɧɢ ɩɨʁɚɫ. Ɍɪɚɫɚ ɬɪɟɛɚ ɞɚ ʁɟ ɲɬɨ ʁɟ ɦɨɝɭʄɟ ɬɚɱɧɢʁɟ ɨɛɟɥɟɠɟɧɚ, ɚ 
ɲɢɪɢɧɚ ɪɚɞɧɨɝ ɩɨʁɚɫɚ ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɬɨɥɢɤɚ ɞɚ ɨɦɨɝɭʄɢ ɧɟɫɦɟɬɚɧ ɪɚɞ. 

2. ɉɪɟ ɩɨɱɟɬɤɚ ɢɡɜɨђɟʃɚ ɪɚɞɨɜɚ ɧɚ ɢɧɫɬɚɥɚɰɢʁɢ ɆɊɋ ɩɨɬɪɟɛɧɨ ʁɟ ɬɚɱɧɨ ɨɞɪɟɞɢɬɢ 
ɥɨɤɚɰɢʁɭ ɫɬɚɧɢɰɟ ɢ ɩɪɢɩɪɟɦɢɬɢ ɩɪɨɫɬɨɪ. 

3. ɐɟɜɢ, ɨɩɪɟɦɭ ɢ ɦɚɬɟɪɢʁɚɥ ɪɚɡɜɟɫɬɢ ɧɚ ɦɟɫɬɨ ɭɝɪɚɞʃɟ ɧɚ ɫɥɨɛɨɞɧɨʁ (ɪɚɞɧɨʁ) ɫɬɪɚɧɢ 
ɪɚɞɧɨɝ ɩɨʁɚɫɚ. Ɉɩɪɟɦɚ ɧɟ ɫɦɟ ɞɚ ɫɩɪɟɱɢ ɫɚɨɛɪɚʄɚʁ ɩɪɢɥɚɡɢɦɚ ɢ ɫɚɨɛɪɚʄɚʁɧɢɰɚɦɚ. ɉɨɞ 
ɰɟɜɨɜɨɞ ɢ ɨɩɪɟɦɭ ɬɪɟɛɚ ɩɨɞɦɟɬɧɭɬɢ ɞɪɜɟɧɟ ɢɥɢ ɦɟɬɚɥɧɟ ɩɨɞɦɟɬɚɱɟ ɤɚɤɨ ɛɢ ɫɟ ɢɡɛɟɝɚɨ 
ʃɟɧ ɞɢɪɟɤɬɚɧ ɤɨɧɬɚɤɬ ɫɚ ɡɟɦʂɨɦ. Ɉɩɪɟɦɭ, ɰɟɜɢ, ɦɚɬɟɪɢʁɚɥ ɢ ɚɥɚɬ (ɡɚ ɆɊɋ) ɞɨɧɟɬɢ ɧɚ 
ɦɟɫɬɨ ɭɝɪɚɞʃɟ. ɍ ɬɭ ɫɜɪɯɭ ʁɟ ɩɨɬɪɟɛɧɨ ɭ ɧɟɩɨɫɪɟɞɧɨʁ ɛɥɢɡɢɧɢ ɛɭɞɭʄɟ ɥɨɤɚɰɢʁɟ ɫɬɚɧɢɰɟ 
ɢɡɝɪɚɞɢɬɢ ɦɚʃɢ ɫɤɥɚɞɢɲɧɢ ɩɪɨɫɬɨɪ ɝɞɟ ʄɟ ɫɟ ɫɜɟ ɬɨ ɦɨʄɢ ɫɦɟɫɬɢɬɢ ɢ ɱɭɜɚɬɢ ɨɞ 
ɨɲɬɟʄɟʃɚ, ɧɟɩɨɝɨɞɚ ɢ ɩɪɢɫɬɭɩɚ ɧɟɩɨɠɟʂɧɢɯ ɥɢɰɚ. 

4. ɉɪɢ ɢɡɜɨђɟʃɭ ɦɨɧɬɚɠɧɢɯ ɪɚɞɨɜɚ ɩɪɟɩɨɪɭɱɭʁɟ ɫɟ ɞɚ ɢɡɪɚɞɭ ɢ ɩɪɨɛɧɭ ɦɨɧɬɚɠɭ 
ɩɨɞɫɤɥɨɩɨɜɚ ɨɛɚɜɢ ɢɡɜɨђɚɱ ɭ ɫɜɨʁɨʁ ɪɚɞɢɨɧɢɰɢ, ɬɚɤɨ ɞɚ ɧɚ ɥɢɰɭ ɦɟɫɬɚ ɢɡɜɨɞɢ ɫɚɦɨ 
ɫɤɥɚɩɚʃɟ ɩɨɞɫɤɥɨɩɨɜɚ. ɋɜɚ ɭɝɪɚђɟɧɚ ɨɩɪɟɦɚ ɦɨɪɚ ɞɚ ɩɨɫɟɞɭʁɟ ɨɞɝɨɜɚɪɚʁɭʄɟ ɚɬɟɫɬɟ ɢ 
ɦɨɪɚ ɛɢɬɢ ɭ ɫɤɥɚɞɭ ɫɚ ɡɚɯɬɟɜɢɦɚ ɞɢɫɬɪɢɛɭɬɟɪɚ ɝɚɫɚ. 

5. ɂɡɜɨђɚɱ ʁɟ ɞɭɠɚɧ ɞɚ ɩɪɟ ɩɨɱɟɬɤɚ ɢɡɜɨђɟʃɚ ɪɚɞɨɜɚ ɢɡɪɚɞɢ ɬɟɯɧɨɥɨɝɢʁɭ ɡɚɜɚɪɢɜɚʃɚ ɢ 
ɤɨɧɬɪɨɥɟ ɡɚɜɚɪɟɧɢɯ ɫɩɨʁɟɜɚ. Ɍɟɯɧɨɥɨɝɢʁɟ ɦɨɪɚʁɭ ɛɢɬɢ ɜɟɪɢɮɢɤɨɜɚɧɟ ɢ ɨɞɨɛɪɟɧɟ ɨɞ 
ɫɬɪɚɧɟ ɩɪɟɞɭɡɟʄɚ ɱɢʁɚ ʁɟ ɬɨ ɨɫɧɨɜɧɚ ɞɟɥɚɬɧɨɫɬ ɢ ɩɪɟɡɟɧɬɢɪɚɧɟ ɧɚɞɡɨɪɧɨɦ ɨɪɝɚɧɭ ɩɪɟ 
ɩɨɱɟɬɤɚ ɢɡɜɨђɟʃɚ ɡɚɜɚɪɢɜɚɱɤɢɯ ɪɚɞɨɜɚ. 

6. Ɂɚɜɚɪɢɜɚʃɟ ɫɟ ɜɪɲɢ ɭ ɫɤɥɚɞɭ ɫɚ SRPS C.Ɍ3.001 (ɞɨ 061). ɉɨ ɫɬɚɧɞɚɪɞɭ SRPS EN 287-

1 ɫɟ ɨɛɚɜʂɚ ɚɬɟɫɬɢɪɚʃɟ ɡɚɜɚɪɢɜɚɱɚ, ɩɪɢ ɱɟɦɭ ɫɜɚɤɢ ɡɚɜɚɪɢɜɚɱ ɫɟɦ ɩɨɬɪɟɛɧɟ ɞɢɩɥɨɦɟ ɨ 
ɤɜɚɥɢɮɢɤɚɰɢʁɢ, ɞɨɛɢʁɚ ɢ ɫɜɨʁɭ ɨɡɧɚɤɭ ɤɨʁɨɦ ɨɡɧɚɱɚɜɚ ɫɜɚɤɢ ɢɡɜɟɞɟɧɢ ɡɚɜɚɪ. 

7. Ɂɚɜɚɪɢɜɚʃɟ ɫɟ ɦɨɠɟ ɜɪɲɢɬɢ ɚɤɨ ʁɟ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɨɥɢɧɟ ɢɡɧɚɞ 0°C ɢ ɚɤɨ ɧɟɦɚ ɜɟɬɪɚ ɢ 
ɤɢɲɟ. Ⱦɨ ɬɟɦɩɟɪɚɬɭɪɟ ɨɞ -5°C ɬɪɟɛɚ ɜɪɲɢɬɢ ɩɪɟɞɝɪɟɜɚʃɟ ɦɚɬɟɪɢʁɚɥɚ, ɚ ɧɚ 
ɬɟɦɩɟɪɚɬɭɪɚɦɚ ɧɢɠɢɦ ɨɞ -5°C ɬɪɟɛɚ ɨɛɭɫɬɚɜɢɬɢ ɡɚɜɚɪɢɜɚʃɟ. 

8. ɋɭɱɟɨɧɨɦ ɡɚɜɚɪɢɜɚʃɭ ɰɟɜɢ ɨɛɚɜɟɡɧɨ ɬɪɟɛɚ ɞɚ ɩɪɟɬɯɨɞɢ ɱɢɲʄɟʃɟ ɭɧɭɬɪɚɲʃɨɫɬɢ ɰɟɜɢ 
ɨɞ ɫɜɢɯ ɧɟɱɢɫɬɨʄɚ ɢ ɫɬɪɚɧɢɯ ɩɪɟɞɦɟɬɚ. ɑɢɲʄɟʃɟ ɫɟ ɢɡɜɨɞɢ ɫɩɟɰɢʁɚɥɧɨɦ ɠɢɱɚɧɨɦ 
ɱɟɬɤɨɦ. ɉɪɢ ɱɢɲʄɟʃɭ ɰɟɜɢ ɧɢʁɟ ɞɨɡɜɨʂɟɧɚ ɭɩɨɬɪɟɛɚ ɝɪɭɛɨɝ ɚɥɚɬɚ (ɬɭɪɩɢʁɟ ɢ ɫɥ.). 

9. ɇɚɤɨɧ ɨɜɨɝɚ ɜɪɲɢ ɫɟ ɤɨɧɬɪɨɥɚ ɤɪɚʁɟɜɚ ɰɟɜɢ ɩɨɦɨʄɭ ɨɞɝɨɜɚɪɚʁɭʄɟɝ ɚɥɚɬɚ. ɍɤɨɥɢɤɨ ɫɭ 
ɤɪɚʁɟɜɢ ɨɲɬɟʄɟɧɢ, ɬɪɟɛɚ ɢɡɜɪɲɢɬɢ ɩɨɬɪɟɛɧɟ ɩɨɩɪɚɜɤɟ, ɚ ɚɤɨ ɫɟ ɨɧɟ ɧɟ ɦɨɝɭ ɢɡɜɪɲɢɬɢ, 
ɬɪɟɛɚ ɨɞɫɟʄɢ ɩɚɪɱɟ ɰɟɜɢ ɢ ɢɜɢɰɟ ɩɨɧɨɜɨ ɨɛɪɚɞɢɬɢ ɦɚɲɢɧɨɦ. 

10. ɐɟɧɬɪɢɪɚʃɟ ɰɟɜɢ ɫɟ ɜɪɲɢ ɩɨɦɨʄɭ ɫɩɟɰɢʁɚɥɧɟ ɫɩɨʁɧɢɰɟ ɤɨʁɚ ɨɦɨɝɭʄɚɜɚ ɢ ɨɞɪɠɚɜɚʃɟ 
ɩɪɨɩɢɫɚɧɨɝ ɪɚɫɬɨʁɚʃɚ ɢɡɦɟђɭ ɞɜɟ ɰɟɜɢ ɤɨʁɟ ɫɟ ɡɚɜɚɪɭʁɭ. 

11. ɉɪɢɥɢɤɨɦ ɡɚɜɚɪɢɜɚʃɚ ɩɪɢɪɭɛɧɢɰɚ ɜɨɞɢɬɢ ɪɚɱɭɧɚ ɞɚ ɫɜɟ ɨɧɟ ɤɨʁɟ ɫɟ ɡɚɜɚɪɭʁɭ ɧɚ ɰɟɜɢ 
ɦɨɪɚʁɭ ɛɢɬɢ ɩɨɞ ɩɪɚɜɢɦ ɭɝɥɨɦ ɭ ɨɞɧɨɫɭ ɧɚ ɨɫɭ ɰɟɜɢ. Ɉɞɫɬɭɩɚʃɟ ɩɚɪɚɥɟɥɧɨɫɬɢ 
ɩɨɜɪɲɢɧɚ ɩɪɢɪɭɛɧɢɰɚ ɤɨʁɟ ɫɟ ɫɩɚʁɚʁɭ ɦɨɠɟ ɛɢɬɢ ±0.5°. 
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12. Ɂɚɜɚɪɟɧɚ ɦɟɫɬɚ ɦɨɪɚʁɭ ɛɢɬɢ ɫɨɥɢɞɧɨ ɢɡɜɟɞɟɧɚ, ɫɚ ɪɚɜɧɨɦɟɪɧɢɦ ɡɚɜɚɪɨɦ, ɛɟɡ 
ɫɦɚʃɟʃɚ ɩɪɟɫɟɤɚ ɰɟɜɢ. ɇɚɫɬɚɜɰɢ ɫɟ ɦɨɪɚʁɭ ɢɡɜɨɞɢɬɢ ɧɚ ɥɚɤɨ ɩɪɢɫɬɭɩɚɱɧɢɦ ɦɟɫɬɢɦɚ. 

13. Ɇɚɤɫɢɦɚɥɧɨ ɧɚɞɜɢɲɟʃɟ ɩɨɫɥɟ ɩɨɫɥɟɞʃɟɝ ɩɪɨɥɚɡɚ ɩɪɢɥɢɤɨɦ ɡɚɜɚɪɢɜɚʃɚ ɧɟ ɫɦɟ 
ɛɢɬɢ ɜɟʄɟ ɨɞ1.6ɦɦ, ɧɢɬɢ ɧɢɠɟ ɨɞ 0.8 m. ɒɢɪɢɧɚ ɡɚɜɚɪɚ ɧɟ ɫɦɟ ɞɚ ɩɪɟɥɚɡɢ ɲɢɪɢɧɭ 
ɠɥɟɛɚ ɜɢɲɟ ɨɞ 1,6 mm ɫɚ ɨɛɟ ɫɬɪɚɧɟ. 

14. ɋɜɚɤɢ ɡɚɜɪɲɟɧɢ ɡɚɜɚɪ ɬɪɟɛɚ ɭʂɚɧɨɦ ɛɨʁɨɦ ɨɡɧɚɱɢɬɢ ɪɟɞɧɢɦ ɛɪɨʁɟɦ, ɤɨʁɢ ɫɟ ɫɚɫɬɨʁɢ 
ɨɞ ɞɜɟ ɰɢɮɪɟ: ɩɪɜɚ ɨɡɧɚɱɚɜɚ ɛɪɨʁ ɫɟɤɰɢʁɟ, ɚ ɞɪɭɝɚ ɪɟɞɧɢ ɛɪɨʁ ɡɚɜɚɪɚ. 

15. ɋɜɟ ɩɨɞɚɬɤɟ ɨ ɡɚɜɚɪɭ ɢ ɤɨɧɬɪɨɥɢ ɤɜɚɥɢɬɟɬɚ ɡɚɜɚɪɚ ɬɪɟɛɚ ɭɩɢɫɢɜɚɬɢ ɭ ɞɧɟɜɧɢɤ 
ɡɚɜɚɪɢɜɚʃɚ ɤɚɤɨ ɛɢ ɭ ɫɜɚɤɨɦ ɬɪɟɧɭɬɤɭ ɨɜɢ ɩɨɞɚɰɢ ɦɨɝɥɢ ɛɢɬɢ ɧɚ ɪɚɫɩɨɥɚɝɚʃɭ. 

16. ɉɨɫɥɟ ɜɢɡɭɟɥɧɟ ɤɨɧɬɪɨɥɟ ɬɪɟɛɚ ɢɡɜɪɲɢɬɢ ɪɚɞɢɨɝɪɚɮɫɤɨ ɫɧɢɦɚʃɟ ɡɚɜɚɪɚ. ɉɨɬɪɟɛɚɧ 
ɩɪɨɰɟɧɚɬ ɫɧɢɦɚʃɚ ɡɚɜɚɪɚ ʁɟ 100%. 

17. ɋɜɟ ɧɟɢɫɩɪɚɜɧɟ ɡɚɜɚɪɟ ɬɪɟɛɚ ɩɨɩɪɚɜɢɬɢ ɢɥɢ ɢɯ ɢɫɟʄɢ ɢɡ ɝɚɫɨɜɨɞɚ ɩɚ ɢɯ ɩɨɧɨɜɨ 
ɡɚɜɚɪɢɬɢ ɢ ɫɧɢɦɢɬɢ. 

18. ɇɚɤɨɧ ɢɫɩɪɚɜɤɟ ɡɚɜɚɪɚ ɜɪɲɢ ɫɟ ɢɫɩɢɬɢɜɚʃɟ ɝɚɫɨɜɨɞɚ, ɨɞɧɨɫɧɨ ɢɧɫɬɚɥɚɰɢʁɟ ɆɊɋ ɧɚ 
ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ. 

19. ɇɚɤɨɧ ɭɫɩɟɲɧɨ ɢɡɜɟɞɟɧɨɝ ɡɚɜɚɪɢɜɚʃɚ, ɫɧɢɦɚʃɚ ɢ ɟɜɟɧɬɭɚɥɧɟ ɩɨɩɪɚɜɤɟ ɡɚɜɚɪɚ, 
ɢɫɩɢɬɢɜɚʃɚ ɫɟɤɰɢʁɟ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ ɢ ɱɢɲʄɟʃɚ ɰɟɜɢ ɩɨɱɢʃɟ ɫɟ ɫɚ 
ɢɡɨɥɚɰɢʁɨɦ ɩɨɞɡɟɦɧɨɝ ɝɚɫɨɜɨɞɚ. ɉɨɞɡɟɦɧɢ ɝɚɫɨɜɨɞɢ ɦɨɪɚʁɭ ɞɚ ɢɦɚʁɭ ɢɡɨɥɚɰɢʁɭ ɤɨʁɨɦ ɫɟ 
ɲɬɢɬɟ ɨɞ: 

- Ʉɨɪɨɡɢɨɧɨɝ ɞɟʁɫɬɜɚ ɫɪɟɞɢɧɟ ɭ ɤɨʁɨʁ ɫɟ ɩɨɫɬɚɜʂɚʁɭ; 
- Ʉɨɪɨɡɢʁɟ ɩɪɨɭɡɪɨɤɨɜɚɧɟ ɩɪɢɪɨɞɧɢɦ ɟɥɟɤɬɪɢɱɧɢɦ ɢɥɢ ɥɭɬɚʁɭʄɢɦ ɫɬɪɭʁɚɦɚ; 
- ɋɥɭɱɚʁɧɨɝ ɦɟɯɚɧɢɱɤɨɝ ɨɲɬɟʄɟʃɚ. 

20.  ɉɨɫɬɭɩɚɤ ɢɡɨɥɨɜɚʃɚ ɩɨɞɡɟɦɧɢɯ ɝɚɫɨɜɨɞɚ ʁɟ ɫɥɟɞɟʄɢ: 
ɚ) ɐɟɜɨɜɨɞ ɨɱɢɫɬɢɬɢ ɨɞ ɪђɟ, ɭʂɚ, ɜɥɚɝɟ ɢ ɞɪɭɝɢɯ ɧɟɱɢɫɬɨʄɚ ɩɚ ɧɚ ʃɟɝɚ ɧɚɧɟɬɢ 
ɦɚɬɟɪɢʁɚɥ ɤɨʁɢ ɫɟ, ɩɨ ɩɪɟɩɨɪɭɰɢ ɩɪɨɢɡɜɨђɚɱɚ ɢɡɨɥɚɰɢɨɧɨɝ ɦɚɬɟɪɢʁɚɥɚ, ɤɨɪɢɫɬɢ 
ɤɚɨ ɩɨɞɥɨɝɚ ɡɚ ɢɡɨɥɚɰɢɨɧɢ ɦɚɬɟɪɢʁɚɥ. ɉɪɟɤɨ ɨɜɚɤɜɟ ɩɨɞɥɨɝɟ ɫɟ ɜɪɲɢ ɢɡɨɥɚɰɢʁɚ 
ɩɥɚɫɬɢɡɨɥ ɬɪɚɤɨɦ. Ɇɟɯɚɧɢɱɤɨ ɱɢɲʄɟʃɟ ɰɟɜɨɜɨɞɚ ɤɚɨ ɢ ɧɚɦɨɬɚɜɚʃɟ ɬɪɚɤɟ ɢɡɜɨɞɢ 
ɫɟ ɪɭɱɧɨ ɢɥɢ ɫɩɟɰɢʁɚɥɧɨɦ ɦɚɲɢɧɨɦ.   
ɛ) Ɂɚɜɚɪɟɧɟ ɫɩɨʁɟɜɟ ɞɨɡɜɨʂɟɧɨ ʁɟ ɯɢɞɪɨɢɡɨɥɨɜɚɬɢ ɬɟɤ ɧɚɤɨɧ ɫɧɢɦɚʃɚ ɡɚɜɚɪɚ ɢ 
ɢɫɩɢɬɢɜɚʃɚ ɫɟɤɰɢʁɟ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ. 
ɜ) ɉɨɫɥɟ ɧɚɦɨɬɚɜɚʃɚ ɬɪɚɤɟ ɡɚ ɯɢɞɪɨɢɡɨɥɚɰɢʁɭ ɬɪɟɛɚ ɜɪɲɢɬɢ ɢ ɧɚɦɨɬɚɜɚʃɟ 
ɡɚɲɬɢɬɧɟ ɬɪɚɤɟ (ɢɦɩɪɟɝɧɢɪɚɧɢ ɩɚɩɢɪ), ɤɨʁɚ ɲɬɢɬɢ ɯɢɞɪɨɢɡɨɥɚɰɢʁɭ ɨɞ 
ɦɟɯɚɧɢɱɤɢɯ ɨɲɬɟʄɟʃɚ. Ʉɨɞ ɢɡɜɨђɟʃɚ ɢɡɨɥɚɰɢʁɟ ɩɪɢɞɪɠɚɜɚɬɢ ɫɟ ɫɬɪɨɝɨ 
ɭɩɭɬɫɬɚɜɚ ɩɪɨɢɡɜɨђɚɱɚ ɬɪɚɤɚ. 
ɝ) ɉɨ ɢɡɜɪɲɟɧɨʁ ɢɡɨɥɚɰɢʁɢ, ɩɪɟ ɧɚɦɨɬɚɜɚʃɚ ɡɚɲɬɢɬɧɟ ɬɪɚɤɟ, ɜɪɲɢ ɫɟ ɢɫɩɢɬɢɜɚʃɟ 
ɧɚ ɟɥɟɤɬɪɨɩɪɨɛɨʁɧɨɫɬ ɩɨɦɨʄɭ ɜɢɫɨɤɨɧɚɩɨɧɫɤɨɝ ɞɟɬɟɤɬɨɪɚ, ɩɨɞ ɧɚɩɨɧɨɦ ɨɞ 15000 
V. ɍɤɨɥɢɤɨ ɢɫɩɢɬɢɜɚʃɟ ɩɨɤɚɠɟ ɞɚ ɩɨɫɬɨʁɟ ɞɟɮɟɤɬɧɚ ɦɟɫɬɚ ɧɚ ɢɡɨɥɚɰɢʁɢ, ɢɫɬɚ ɫɟ 
ɪɭɱɧɨ ɩɨɩɪɚɜʂɚʁɭ ɢ ɩɨɧɨɜɨ ɢɫɩɢɬɭʁɭ. 

21.  ɇɚɞɡɟɦɧɢ ɞɟɥɨɜɢ ɰɟɜɨɜɨɞɚ, ɤɚɞɚ ɫɟ ɨɱɢɫɬɟ ɨɞ ɧɟɱɢɫɬɨʄɟ, ɩɪɟɦɚɡɭʁɭ ɫɟ ɨɫɧɨɜɧɨɦ 
ɛɨʁɨɦ, ɚ ɡɚɬɢɦ ɞɜɚ ɩɭɬɚ ɨɞɝɨɜɚɪɚʁɭʄɨɦ ɭʂɚɧɨɦ ɛɨʁɨɦ. (ɧɚɞɡɟɦɧɢ ɞɟɥɨɜɢ ɝɚɫɨɜɨɞɚ ɠɭɬɨɦ 
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ɛɨʁɨɦ, ɨɞɜɨɞɢ ɜɟɧɬɢɥɚ ɫɢɝɭɪɧɨɫɬɢ ɢ ɨɞɭɲɤɟ ɭ ɆɊɋ ɰɪɜɟɧɨɦ ɛɨʁɨɦ, ɚ ɧɨɫɚɱɢ ɩɥɚɜɨɦ 
ɛɨʁɨɦ.) 

22. ɐɟɜ ɝɚɫɨɜɨɞɚ, ɩɪɢ ɩɪɨɥɚɡɭ ɤɪɨɡ ɡɢɞ ɡɚɲɬɢɬɢɬɢ ɫɚ ɰɟɜɢ ɜɟʄɟɝ ɩɪɟɱɧɢɤɚ, ɚ ɩɪɟ 
ɩɨɫɬɚɜʂɚʃɚ ɰɟɜɢ ɞɜɨɫɬɪɭɤɨ ɩɪɟɦɚɡɚɬɢ ɚɧɬɢɤɨɪɨɡɢɜɧɢɦ ɫɪɟɞɫɬɜɨɦ (ɡɚɲɬɢɬɧɟ ɰɟɜɢ ɢ ɫɚ 
ɭɧɭɬɪɚɲʃɟ ɫɬɪɚɧɟ). 

23. ɇɚ ɦɟɫɬɢɦɚ ɝɞɟ ɫɟ ɰɟɜɢ ɫɩɚʁɚʁɭ ɩɪɟɤɨ ɩɪɢɪɭɛɧɢɱɤɢɯ ɫɩɨʁɟɜɚ, ɫɩɨʁɟɜɟ ɩɪɟɦɨɫɬɢɬɢ 
ɩɨɰɢɧɤɨɜɚɧɨɦ ɱɟɥɢɱɧɨɦ ɬɪɚɤɨɦ. ɉɪɢɪɭɛɧɢɱɤɢ ɫɩɨʁɟɜɢ ɫɭ ɞɨɡɜɨʂɟɧɢ ɫɚɦɨ ɭ 
ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɢɦ ɫɬɚɧɢɰɚɦɚ ɢ ɧɚ ɦɟɫɬɢɦɚ ɩɨɫɬɚɜʂɚʃɚ ɡɚɩɨɪɧɢɯ ɨɪɝɚɧɚ. 

24. ɂɧɫɬɚɥɚɰɢʁɚ ɦɨɪɚ ɢɦɚɬɢ ɢɡɨɥɚɰɢʁɭ ɨɞ ɚɬɦɨɫɮɟɪɫɤɨɝ ɩɪɚɠʃɟʃɚ ɢ ɭɡɟɦʂɟʃɚ ɫɜɢɯ 
ɧɨɫɟʄɢɯ ɤɨɧɡɨɥɚ ɢ ɧɚɞɡɟɦɧɢɯ ɝɚɫɨɜɨɞɚ. Ƚɚɫɨɜɨɞɟ ɭɡɟɦʂɢɬɢ ɩɪɟɦɚ ɟɥɟɤɬɪɨɩɪɨʁɟɤɬɭ, ɚ 
ɩɨɫɬɨʁɟʄɟ ɭɡɟɦʂɟʃɟ ɩɪɟɤɨɧɬɪɨɥɢɫɚɬɢ. 

25. ȼɟɡɚ ɰɟɜɨɜɨɞɚ ɡɚ ɩɨɦɨʄɧɟ ɤɨɧɫɬɪɭɤɰɢʁɟ ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɬɚɤɜɚ ɞɚ ɨɦɨɝɭʄɢ ɬɨɩɥɨɬɧɟ 
ɞɢɥɚɬɚɰɢʁɟ. 

26. ɋɜɚ ɭɝɪɚђɟɧɚ ɚɪɦɚɬɭɪɚ ɢ ɭɪɟђɚʁɢ ɦɨɪɚʁɭ ɢɦɚɬɢ ɨɞɝɨɜɚɪɚʁɭʄɟ ɚɬɟɫɬɟ. ɋɜɭ ɚɪɦɚɬɭɪɭ, 
ɫɢɝɭɪɧɨɫɧɟ ɟɥɟɦɟɧɬɟ ɢ ɦɟɪɧɟ ɢɧɫɬɪɭɦɟɧɬɟ ɬɪɟɛɚ ɭɝɪɚɞɢɬɢ ɩɪɟɦɚ ɭɩɭɬɫɬɜɭ ɩɪɨɢɡɜɨђɚɱɚ 
ɨɩɪɟɦɟ, ɨɞɧɨɫɧɨ ɩɪɟɦɚ ɩɪɨʁɟɤɬɭ ɢ ɢɫɩɢɬɚɬɢ ʃɢɯɨɜɨ ɮɭɧɤɰɢɨɧɢɫɚʃɟ. 

27. ɉɪɨɫɬɨɪɢʁɚ/ɨɪɦɚɧ ɡɚ ɆɊɋ ɦɨɪɚ ɢɦɚɬɢ ɨɬɜɨɪɟ ɡɚ ɩɪɢɪɨɞɧɨ ɩɪɨɜɟɬɪɚɜɚʃɟ ɭɤɭɩɧɟ 
ɩɨɜɪɲɢɧɟ ɧɚʁɦɚʃɟ 10% ɨɞ ɩɨɜɪɲɢɧɟ ɨɫɧɨɜɟ. Ⱦɨʃɢ ɨɬɜɨɪɢ ɫɟ ɩɨɫɬɚɜʂɚʁɭ ɧɚ 0.3 m ɨɞ 
ɨɫɧɨɜɟ, ɚ ɝɨɪʃɢ ɨɬɜɨɪɢ ɦɨɪɚʁɭ ɛɢɬɢ ɩɨɫɬɚɜʂɟɧɢ ɩɪɢ ɜɪɯɭ ɡɢɞɚ ɨɛʁɟɤɬɚ. [8] 

 

5.4. ɂɋɉɂɌɂȼȺȵȿ ɂɇɋɌȺɅȺɐɂȳȿ 

 

1. ɉɪɟ ɩɭɲɬɚʃɚ ɭ ɪɚɞ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ (ɬʁ. ɩɨ ɡɚɜɪɲɟɧɨʁ ɦɨɧɬɚɠɢ) ɬɪɟɛɚ ɢɡɜɪɲɢɬɢ 
ɢɧɫɩɟɤɰɢʁɭ ɤɨɦɩɥɟɬɧɨ ɢɡɜɟɞɟɧɢɯ ɪɚɞɨɜɚ ɧɚ ɝɚɫɨɜɨɞɭ ɢ ɆɊɋ. Ɉɜɚ ɢɧɫɩɟɤɰɢʁɚ ɫɟ ɫɚɬɨʁɢ 
ɨɞ: 

•   Ʉɨɧɬɪɨɥɟ ɜɚɪɨɜɚ; 
•   ɍɬɜɪђɢɜɚʃɚ ɫɢɝɭɪɧɨɫɬɢ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ; 
•   ɉɪɨɞɭɜɚɜɚʃɚ ɝɚɫɧɢɯ ɰɟɜɢ; 
•   ɂɫɩɢɬɢɜɚʃɚ ɱɜɪɫɬɨʄɟ; 
•   ɂɫɩɢɬɢɜɚʃɚ ɧɟɩɪɨɩɭɫɧɨɫɬɢ; 
•  Ʉɨɧɬɪɨɥɟ ɢɫɩɪɚɜɧɨɫɬɢ ɪɚɞɚ ɢ ɩɨɞɟɲɟɧɨɫɬɢ ɫɢɝɭɪɧɨɫɧɟ ɨɩɪɟɦɟ ɢ ɨɩɪɟɦɟ ɡɚ 

ɪɟɝɭɥɚɰɢʁɭ ɩɪɢɬɢɫɤɚ. 

2. ɂɫɩɢɬɢɜɚʃɟ ɝɚɫɨɜɨɞɚ ɢ ɆɊɋ ɦɨɝɭ ɜɪɲɢɬɢ ɫɚɦɨ ɩɪɟɞɭɡɟʄɚ ɪɟɝɢɫɬɪɨɜɚɧɚ ɡɚ ɬɭ 
ɞɟɥɚɬɧɨɫɬ. ɂɫɩɢɬɢɜɚʃɟ ɰɟɜɨɜɨɞɚ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɡɚɩɬɢɜɟɧɨɫɬ ɜɪɲɢ ɢɡɜɨђɚɱ ɪɚɞɨɜɚ ɩɪɟɦɚ 
ɜɚɠɟʄɢɦ ɬɟɯɧɢɱɤɢɦ ɩɪɨɩɢɫɢɦɚ, ɢ ɬɨ ɩɪɟɦɚ ɩɨɝɥɚɜʂɭ 6.0 ɂɫɩɢɬɢɜɚʃɟ ɝɚɫɨɜɨɞɚ ɢ ɆɊɋ 
ɩɨɬɪɨɲɚɱɚ “ɍɫɥɨɜɚ ɢ ɬɟɯɧɢɱɤɢɯ ɧɨɪɦɚɬɢɜɚ ɡɚ ɩɪɨʁɟɤɬɨɜɚʃɟ ɢ ɢɡɝɪɚɞʃɭ ɝɪɚɞɫɤɨɝ 
ɝɚɫɨɜɨɞɚ” (ɋɥ. Ʌɢɫɬ ɝɪɚɞɚ Ȼɟɨɝɪɚɞɚ ɛɪ. 14/77). 

3. ɂɫɩɢɬɢɜɚʃɟ ɫɟ ɜɪɲɢ ɭ ɩɪɢɫɭɫɬɜɭ ɩɪɟɞɫɬɚɜɧɢɤɚ ɢɡɜɨђɚɱɚ ɪɚɞɨɜɚ, ɧɚɞɡɨɪɧɨɝ ɨɪɝɚɧɚ, 
ɢɧɜɟɫɬɢɬɨɪɚ ɢ ɧɚɞɥɟɠɧɢɯ ɨɪɝɚɧɚ. 
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4. ɂɫɩɢɬɢɜɚʃɟ ɝɚɫɨɜɨɞɚ ɢ ɆɊɋ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ ɜɪɲɢ ɫɟ ɜɚɡɞɭɯɨɦ ɢɥɢ 
ɞɪɭɝɢɦ ɢɧɟɪɬɧɢɦ ɝɚɫɨɦ. 

5. ɉɪɢ ɢɫɩɢɬɢɜɚʃɭ ɝɚɫɨɜɨɞɚ ɢ ɆɊɋ ɩɪɢɬɢɫɤɚ ɢɡɧɚɞ 2 bar ɧɚ ɱɜɪɫɬɨʄɭ ɦɨɪɚʁɭ ɫɟ 
ɩɪɢɦɟʃɢɜɚɬɢ ɦɚɧɨɦɟɬɪɢ ɤɥɚɫɟ 1.5, ɚ ɧɚ ɧɟɩɪɨɩɭɫɧɨɫɬ ɦɚɧɨɦɟɬɪɢ ɤɥɚɫɟ 0.5 ɢɥɢ 
ɞɢɮɟɪɟɧɰɢʁɚɥɧɢ ɦɚɧɨɦɟɬɪɢ. ɉɪɢ ɢɫɩɢɬɢɜɚʃɭ ɝɚɫɨɜɨɞɚ ɢ ɆɊɋ ɩɪɢɬɢɫɤɚ ɢɫɩɨɞ 2 bar 
ɦɨɪɚʁɭ ɫɟ ɩɪɢɦɟʃɢɜɚɬɢ “U” ɰɟɜɢ ɩɭʃɟɧɟ ɜɨɞɨɦ ɢɥɢ ɠɢɜɨɦ. Ɇɚɧɨɦɟɬɪɢ ɦɨɪɚʁɭ ɢɦɚɬɢ 
ɚɬɟɫɬ ɩɪɟɞɭɡɟʄɚ ɨɜɥɚɲʄɟɧɨɝ ɡɚ ɛɚɠɞɚɪɟʃɟ ɦɚɧɨɦɟɬɚɪɚ. 

6.  Ƚɚɫɨɜɨɞɢ ɢ ɆɊɋ ɫɟ ɢɫɩɢɬɭʁɭ ɧɚ ɱɜɪɫɬɨʄɭ ɬɚɤɨ ɲɬɨ ɫɟ ɞɪɠɟ ɩɨɞ ɩɪɢɬɢɫɤɨɦ ɢɡ Ɍɚɛɟɥɟ 
10. ɧɚʁɦɚʃɟ 1 ɱɚɫ, ɩɨɫɥɟ ɱɟɝɚ ɫɟ ɩɪɢɬɢɫɚɤ ɫɧɢɠɚɜɚ ɞɨ ɨɞɪɟђɟɧɟ ɜɪɟɞɧɨɫɬɢ ɡɚ 
ɢɫɩɢɬɢɜɚʃɟ ɧɚ ɧɟɩɪɨɩɭɫɧɨɫɬ ɢ ɜɪɲɢ ɫɟ ɩɪɟɝɥɟɞ ɝɚɫɨɜɨɞɚ ɢ ɚɪɦɚɬɭɪɟ. ɉɪɟɝɥɟɞ 
ɡɚɜɚɪɟɧɢɯ ɢ ɩɪɢɪɭɛɧɢɱɤɢɯ ɫɩɨʁɟɜɚ ɜɪɲɢ ɫɟ ɩɪɟɦɚɡɢɜɚʃɟɦ ɢɫɬɢɯ ɪɚɫɬɜɨɪɨɦ ɫɚɩɭɧɚ ɭ 
ɜɨɞɢ. 

7.  ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ (ɩɨɞɡɟɦɧɢ) ɫɟ ɢɫɩɢɬɭʁɟ ɧɚ ɧɟɩɪɨɩɭɫɧɨɫɬ, ɩɪɢ ɩɪɢɬɢɫɤɭ ɢɡ 
Ɍɚɛɟɥɟ 10. ɧɚ ɫɥɟɞɟʄɢ ɧɚɱɢɧ: 

•  ɝɚɫɨɜɨɞ ɫɟ ɞɨ ɩɨɱɟɬɤɚ ɢɫɩɢɬɢɜɚʃɚ ɦɨɪɚ ɞɪɠɚɬɢ ɩɨɞ ɢɫɩɢɬɧɢɦ ɩɪɢɬɢɫɤɨɦ ɪɚɞɢ 
ɢɡʁɟɞɧɚɱɚɜɚʃɚ ɬɟɦɩɟɪɚɬɭɪɟ ɝɚɫɚ ɫɚ ɬɟɦɩɟɪɚɬɭɪɨɦ ɨɤɨɥɢɧɟ; 

•  ɬɪɚʁɚʃɟ ɢɫɩɢɬɢɜɚʃɚ ɝɚɫɨɜɨɞɚ ɧɚ ɧɟɩɪɨɩɭɫɧɨɫɬ ɢɡɧɨɫɢ ɧɚʁɦɚʃɟ 24 ɱɚɫɚ; 
•  ɫɦɚɬɪɚ ɫɟ ɞɚ ʁɟ ɝɚɫɨɜɨɞ (ʁɟɞɧɨɝ ɩɪɟɱɧɢɤɚ) ɭɫɩɟɲɧɨ ɢɡɞɪɠɚɨ ɢɫɩɢɬɢɜɚʃɟ ɚɤɨ 

ɫɬɜɚɪɧɢ ɩɚɞ ɩɪɢɬɢɫɤɚ ɡɚ ɜɪɟɦɟ ɢɫɩɢɬɢɜɚʃɚ ɧɢʁɟ ɛɢɨ ɜɟʄɢ ɨɞ ɩɪɨɪɚɱɭɧɫɤɨɝ, ɩɨ 
ɫɥɟɞɟʄɨʁ ɮɨɪɦɭɥɢ: 

 ∆𝑝 = 0.3 ∗ 𝑠𝑑 

 

ɝɞɟ ɫɭ: 
Δp - ɩɪɨɪɚɱɭɧɫɤɢ ɩɚɞ ɩɪɢɬɢɫɤɚ 

d (m) - ɭɧɭɬɪɚɲʃɢ ɩɪɟɱɧɢɤ 

s (h) -  ɜɪɟɦɟ ɬɪɚʁɚʃɚ ɢɫɩɢɬɢɜɚʃɚ. 
 

ɋɬɜɚɪɧɢ ɩɚɞ ɩɪɢɬɢɫɤɚ ɡɚ ɜɪɟɦɟ ɢɫɩɢɬɢɜɚʃɚ ʁɟ: 
 

p = (H1 + B1) - (H2 + B2) 

ɝɞɟ ɫɭ: 
H1, H2 - ɩɨɤɚɡɢɜɚʃɚ ɦɟɧɨɦɟɬɪɚ ɧɚ ɩɨɱɟɬɤɭ ɢ ɧɚ ɤɪɚʁɭ ɢɫɩɢɬɢɜɚʃɚ 

B1, B2 - ɩɨɤɚɡɢɜɚʃɚ ɛɚɪɨɦɟɬɪɚ ɧɚ ɩɨɱɟɬɤɭ ɢ ɧɚ ɤɪɚʁɭ ɢɫɩɢɬɢɜɚʃɚ.   
 

Ɍɚɛɟɥɚ 10. ɂɫɩɢɬɧɢ ɩɪɢɬɢɫɚɤ 

ɉɪɢɬɢɫɚɤ ɝɚɫɚ 

(ɦɚɧɨɦɟɬɚɪɫɤɢ)   (bar) 
 

ɂɫɩɢɬɧɢ ɩɪɢɬɢɫɚɤ (bar) 
 

ɧɚ ɱɜɪɫɬɨʄɭ ɧɚ ɧɟɩɪɨɩɭɫɧɨɫɬ 

Ⱦɨ  0.05 3.0 1.0 

0.05 – 6.0 7.5 6.0 

6.0 – 12.0 15.0 12.0 
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8.  ɍ ɡɚɜɢɫɧɨɫɬɢ ɨɞ ɤɨɧɫɬɪɭɤɰɢʁɟ ɪɟɝɭɥɚɬɨɪɚ ɩɪɢɬɢɫɤɚ ɢ ɚɪɦɚɬɭɪɟ ɢɫɩɪɟɞ ɢ ɢɡɚ ʃɟɝɚ, 
ɆɊɋ ɫɟ ɦɨɝɭ ɢɫɩɢɬɢɜɚɬɢ ɤɚɨ ɰɟɥɢɧɟ (ɨɞ ɢɡɥɚɡɧɨɝ ɞɨ ɭɥɚɡɧɨɝ ɡɚɩɨɪɧɨɝ ɨɪɝɚɧɚ) ɢɥɢ 
ɩɨɫɬɭɩɧɨ (ɞɨ ɪɟɝɭɥɚɬɨɪɚ ɢ ɢɡɚ ʃɟɝɚ). Ɍɪɟɛɚ ɜɨɞɢɬɢ ɪɚɱɭɧɚ ɞɚ ɫɟ ɩɨɞ ɩɪɢɬɢɫɚɤ ɧɟ ɫɦɟʁɭ 
ɫɬɚɜʂɚɬɢ ɪɟɝɭɥɚɬɨɪɢ ɩɪɢɬɢɫɤɚ ɝɚɫɚ, ɤɚɨ ɢ ɫɜɚ ɨɫɟɬʂɢɜɚ ɨɩɪɟɦɚ ɤɨʁɭ ɬɪɟɛɚ ɧɚɤɨɧ 
ɢɫɩɢɬɢɜɚʃɚ ɩɨɧɨɜɨ ɜɪɚɬɢɬɢ. 

9.  ɉɪɢ ɢɫɩɢɬɢɜɚʃɭ ɆɊɋ ɤɚɨ ɰɟɥɢɧɟ, ɜɟɥɢɱɢɧɟ ɢɫɩɢɬɧɢɯ ɩɪɢɬɢɫɚɤɚ ɭɡɢɦɚʁɭ ɫɟ ɩɪɟɦɚ 
ɩɪɢɬɢɫɤɭ ɝɚɫɚ ɧɚ ɫɬɪɚɧɢ ɜɢɫɨɤɨɝ ɩɪɢɬɢɫɤɚ. 

10.  ȼɟɥɢɱɢɧɟ ɢɫɩɢɬɧɢɯ ɩɪɢɬɢɫɚɤɚ ɞɚɬɟ ɫɭ ɭ Ɍɚɛɟɥɢ 10. 

11. ɂɫɩɢɬɢɜɚʃɟ ɆɊɋ ɧɚ ɧɟɩɪɨɩɭɫɧɨɫɬ ɦɨɪɚ ɬɪɚʁɚɬɢ ɧɚʁɦɚʃɟ 24 ɱɚɫɚ, ɩɪɢ ɱɟɦɭ ɩɚɞ 
ɩɪɢɬɢɫɤɚ ɧɟ ɫɦɟ ɩɪɟʄɢ 1% ɩɨɱɟɬɧɟ ɜɪɟɞɧɨɫɬɢ ɩɪɢɬɢɫɤɚ. 

12. ɇɟɞɨɫɬɚɰɢ ɭɫɬɚɧɨɜʂɟɧɢ ɢɫɩɢɬɢɜɚʃɟɦ ɨɬɤɥɚʃɚʁɭ ɫɟ ɬɟɤ ɩɨɲɬɨ ɫɟ ɩɪɢɬɢɫɚɤ ɭ 
ɢɫɩɢɬɧɨʁ ɞɟɨɧɢɰɢ ɫɧɢɡɢ ɞɨ ɚɬɦɨɫɮɟɪɫɤɨɝ. 

13.  Ɉ ɢɡɜɪɲɟɧɨɦ ɢɫɩɢɬɢɜɚʃɭ ɦɨɪɚʁɭ ɫɟ ɫɚɫɬɚɜɢɬɢ ɡɚɩɢɫɧɢɰɢ ɤɨʁɢ ɦɨɪɚʁɭ ɫɚɞɪɠɚɜɚɬɢ: 
•   ɩɪɟɞɦɟɬ ɢɫɩɢɬɢɜɚʃɚ (ɝɚɫɨɜɨɞ, ɞɟɨɧɢɰɚ ɝɚɫɨɜɨɞɚ, ɆɊɋ,...); 
•   ɩɨɩɢɫ ɥɢɰɚ ɤɨʁɚ ɫɭ ɜɪɲɢɥɚ ɢɫɩɢɬɢɜɚʃɟ ɢ ɤɨʁɚ ɫɭ ɦɭ ɩɪɢɫɭɫɬɜɨɜɚɥɚ; 
•   ɞɚɬɭɦ ɢ ɜɪɟɦɟ ɢɫɩɢɬɢɜɚʃɚ; 
•   ɨɤɨɥɧɨɫɬɢ ɩɨɞ ɤɨʁɢɦɚ ɫɟ ɜɪɲɢ ɢɫɩɢɬɢɜɚʃɟ (ɬɟɦɩɟɪɚɬɭɪɚ, ɤɢɲɚ, ɫɧɟɝ ɢ ɫɥ.); 
•   ɧɚɱɢɧ ɢɫɩɢɬɢɜɚʃɚ, ɫɚ ɨɡɧɚɤɨɦ ɚɩɚɪɚɬɚ ɢ ɭɪɟђɚʁɚ  ɤɨʁɢɦɚ ʁɟ ɜɪɲɟɧɨ 

ɢɫɩɢɬɢɜɚʃɟ; 
•   ɩɪɢɬɢɫɚɤ ɢ ɜɪɟɦɟ ɬɪɚʁɚʃɚ ɢɫɩɢɬɢɜɚʃɚ; 
•   ɪɟɡɭɥɬɚɬɟ ɢɫɩɢɬɢɜɚʃɚ ɫɚ ɬɚɱɧɢɦ ɞɨɛɢʁɟɧɢɦ ɜɪɟɞɧɨɫɬɢɦɚ ɭɡ ɟɜɟɧɬɭɚɥɧɢ 

ɝɪɚɮɢɱɤɢ ɩɪɢɤɚɡ ɞɨɛɢʁɟɧɢɯ ɪɟɡɭɥɬɚɬɚ; 
•   ɡɚɤʂɭɱɚɤ ɭ ɤɨɦɟ ɫɟ ɤɨɧɫɬɚɬɭʁɟ ɞɚ ɥɢ ɢɫɩɢɬɢɜɚʃɟ ɡɚɞɨɜɨʂɚɜɚ ɢɥɢ ɧɟ; 
•  ɫɜɨʁɟɪɭɱɧɢ ɩɨɬɩɢɫ ɥɢɰɚ ɤɨʁɚ ɫɭ ɜɪɲɢɥɚ ɢɫɩɢɬɢɜɚʃɟ ɢ ɤɨʁɚ ɫɭ ɩɪɢɫɭɫɬɜɨɜɚɥɚ 

ɢɫɩɢɬɢɜɚʃɭ. [9] 

 

5.5. ɌȿɏɇɂɑɄɂ ɍɋɅɈȼɂ ɁȺ ɂɁɊȺȾɍ ɉɊɂɄȴɍɑɄȺ ɇȺ ȽȺɋɈȼɈȾ ɍ 
ȿɄɋɉɅɈȺɌȺɐɂȳɂ 

 

ɂɡɪɚɞɚ ɩɪɢɤʂɭɱɤɚ ɧɚ ɝɚɫɨɜɨɞɭ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭ ɟɤɫɩɥɨɚɬɚɰɢʁɢ ɫɚ ɩɪɟɤɢɞɨɦ ɬɪɚɧɫɩɨɪɬɚ 
ɝɚɫɚ ɭ ɝɚɫɨɜɨɞɭ, ɜɪɲɢ ɫɟ ɩɨɦɨʄɭ ɫɬɚɧɞɚɪɞɧɢɯ Ɍ-ɤɨɦɚɞɚ. 

Ɋɚɞɨɜɟ ɧɚ ɢɡɪɚɞɢ ɩɪɢɤʂɭɱɤɚ ɦɨɠɟ ɢɡɜɟɫɬɢ ɫɚɦɨ ɨɜɥɚɲʄɟɧɨ ɩɨɞɭɡɟʄɟ ɡɚ ɦɨɧɬɚɠɭ ɢɥɢ 
ɨɞɪɠɚɜɚʃɟ ɝɚɫɧɢɯ ɢɧɫɬɚɥɚɰɢʁɚ.  

ɉɪɢɤʂɭɱɧɚ ɫɟɤɰɢʁɚ ɝɪɚɞɢ ɫɟ ɩɪɟɦɚ ɰɪɬɟɠɭ ɞɚɬɨɦ ɭ ɝɪɚɮɢɱɤɨʁ ɞɨɤɭɦɟɧɬɚɰɢʁɢ. 
ɉɪɢɤʂɭɱɧɚ ɫɟɤɰɢʁɚ ɩɪɟɞɫɬɚɜʂɚ ɩɨɱɟɬɧɭ ɞɟɨɧɢɰɭ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ, ɨɞ ɦɟɫɬɚ 
ɩɪɢɤʂɭɱɤɚ ɞɨ ɩɪɨɬɢɜɩɨɠɚɪɟ ɤɭɝɥɚɫɬɟ ɝɚɫɧɟ ɫɥɚɜɢɧɟ ɭ ɭɥɚɡɧɨɦ ɲɚɯɬɭ, ɡɚɤʂɭɱɧɨ ɫɚ 
ʃɨɦ. ɑɢɧɟ ʁɟ Ɍ-ɤɨɦɚɞ ɫɚ ɞɜɚ ɤɨɦɚɞɚ ɰɟɜɢ ɧɚ ɝɚɫɨɜɨɞɭ, ɤɨɥɟɧɨ, ɤɨɧɰɟɧɬɪɢɱɧɚ ɪɟɞɭɤɰɢʁɚ 
ɧɚ ɩɪɟɱɧɢɤ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ, ɞɟɨɧɢɰɚ ɰɟɜɨɜɨɞɚ ɞɨ ɡɚɩɨɪɧɟ ɤɭɝɥɚɫɬɟ ɫɥɚɜɢɧɟ ɭ 
ɭɥɚɡɧɨɦ ɲɚɯɬɭ ɢ ɫɥɟɩɚ ɩɪɢɪɭɛɧɢɰɚ ɢɡɚ ʃɟ. ɉɨ ɢɡɝɪɚɞʃɢ ɩɪɢɤʂɭɱɧɟ ɫɟɤɰɢʁɟ, ɪɚɞɢ 
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ʃɟɧɨɝ ɢɫɩɢɬɢɜɚʃɚ, ɧɚ ɨɛɚ ɤɪɚʁɚ ɤɨɦɚɞɚ ɰɟɜɢ ɧɚ ɩɪɢɤʂɭɱɧɨɦ ɝɚɫɨɜɨɞɭ ɡɚɜɚɪɭʁɭ ɫɟ 
ɛɥɢɧɞɟ.  

ɋɜɢ ɡɚɜɚɪɢ ɧɚ „ɩɪɢɤʂɭɱɧɨɦ ɫɤɥɨɩɭ“ ɫɟ ɢɫɩɢɬɭʁɭ ɪɚɞɢɨɝɪɚɮɫɤɢ 100%. 

ɉɨɫɥɟ ɢɫɩɢɬɢɜɚʃɚ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ, (ɩɨ ɢɫɬɨʁ ɩɪɨɰɟɞɭɪɢ ɤɚɤɨ ɫɟ ɢɫɩɢɬɭʁɟ ɢ 
ɝɚɫɨɜɨɞ) ɩɪɢɫɬɭɩɚ ɫɟ ɭɝɪɚɞʃɢ  ɩɪɢɤʂɭɱɧɟ ɫɟɤɰɢʁɟ. ɉɪɢɤʂɭɱɧɚ ɫɟɤɰɢʁɚ ɢɫɩɢɬɭʁɟ ɫɟ ɫɚ 
ɝɚɫɧɨɦ ɫɥɚɜɢɧɨɦ ɭ ɭɥɚɡɧɨɦ ɲɚɯɬɭ ɭ ɨɬɜɨɪɟɧɨɦ ɩɨɥɨɠɚʁɭ. ɉɪɟɬɯɨɞɧɨ ʁɟ ɩɨɬɪɟɛɧɨ 
ɢɫɩɭɫɬɢɬɢ ɝɚɫ ɢɡ ɝɚɫɨɜɨɞɚ ɢ ɧɚɩɭɧɢɬɢ ɝɚ ɚɡɨɬɨɦ ɢɥɢ ɞɪɭɝɢɦ ɢɧɟɪɬɧɢɦ ɝɚɫɨɦ ɤɚɤɨ ɧɟ ɛɢ 
ɞɨɲɥɨ ɞɨ ɫɬɜɚɪɚʃɚ ɡɚɩɚʂɢɜɢɯ ɢ ɟɤɫɩɥɨɡɢɜɧɢɯ ɫɦɟɲɚ.  

ɋɚ ɩɪɢɤʂɭɱɧɟ ɫɟɤɰɢʁɟ ɨɞɫɟɰɚʁɭ ɫɟ ɨɛɟ ɛɥɢɧɞɟ, ɢɡɦɟɪɢ ɩɨɬɪɟɛɧɚ ɞɭɠɢɧɚ ɢɫɟɱɤɚ ɧɚ 
ɝɚɫɨɜɨɞɭ ɢ ɩɪɢɤʂɭɱɧɚ ɫɟɤɰɢʁɚ ɫɟ ɡɚɜɚɪɭʁɟ ɧɚ ɝɚɫɨɜɨɞ. 

ɋɜɢ ɡɚɜɚɪɢ ɧɚ ɭɝɪɚɞʃɢ ɩɪɢɤʂɭɱɧɟ ɫɟɤɰɢʁɟ ɢɫɩɢɬɭʁɭ ɫɟ ɪɚɞɢɨɝɪɚɮɫɤɢ 100%.  

ɉɨɫɥɟ ɡɚɜɚɪɢɜɚʃɚ ɩɪɢɤʂɭɱɧɨɝ ɫɤɥɨɩɚ ɧɚ ɝɚɫɨɜɨɞ ɩɪɢɫɬɭɩɚ ɫɟ ʃɟɝɨɜɨɦ ɩɨɧɨɜɧɨɦ 
ɢɫɩɢɬɢɜɚʃɭ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɧɟɩɪɨɩɭɫɧɨɫɬ. 

ɇɚ ɪɚɞɧɨɦ ɩɪɨɫɬɨɪɭ ɝɞɟ ɫɟ ɜɪɲɢ ɩɪɢɤʂɭɱɟʃɟ ɧɚ ɝɚɫɨɜɨɞ, ɦɨɪɚʁɭ ɫɟ ɫɩɪɨɜɟɫɬɢ 
ɧɟɨɩɯɨɞɧɟ ɩɪɨɬɢɜɩɨɠɚɪɧɟ ɦɟɪɟ ɡɚɲɬɢɬɟ: 

ɚ) ɂɡ ɪɚɞɧɨɝ ɩɪɨɫɬɨɪɚ ʁɟ ɧɟɨɩɯɨɞɧɨ ɭɤɥɨɧɢɬɢ ɫɚɜ ɡɚɩɚʂɢɜ ɦɚɬɟɪɢʁɚɥ. Ɋɚɞɧɨɦ 
ɩɪɨɫɬɨɪɭ ɫɟ ɦɨɪɚ ɨɛɟɡɛɟɞɢɬɢ ɥɚɤ ɩɪɢɫɬɭɩ ɭ ɫɥɭɱɚʁɭ ɢɧɬɟɪɜɟɧɰɢʁɟ ɢɥɢ ɟɜɚɤɭɚɰɢʁɟ 
ɢɡ ʃɟɝɚ. 
ɛ)  Ɋɚɞɧɢ ɩɪɨɫɬɨɪ ɦɨɪɚ ɛɢɬɢ ɜɢɞɧɨ ɨɡɧɚɱɟɧ ɬɪɚɤɨɦ ɢ ɬɚɛɥɚɦɚ ɭɩɨɡɨɪɟʃɚ ɤɚɤɨ ɛɢ 
ɫɟ ɫɩɪɟɱɢɨ ɩɪɢɫɬɭɩ ɥɢɰɢɦɚ ɤɨʁɚ ɧɢɫɭ ɚɧɝɚɠɨɜɚɧɚ ɧɚ ɪɚɞɨɜɢɦɚ ɩɪɢɤʂɭɱɟʃɚ. 
ɰ) ɂɡɜɪɲɢɨɰɢ ɤɨʁɢ ɭɱɟɫɬɜɭʁɭ ɧɚ ɢɡɜɨђɟʃɭ ɪɚɞɨɜɚ ɩɪɢɤʂɭɱɟʃɚ ɦɨɪɚʁɭ ɛɢɬɢ 
ɨɫɩɨɫɨɛʂɟɧɢ ɡɚ ɪɭɤɨɜɚʃɟ ɉɉ ɚɩɚɪɚɬɢɦɚ ɤɨʁɢ ɫɟ ɧɚɥɚɡɟ ɭ ɪɚɞɧɨɦ ɩɪɨɫɬɨɪɭ. 
ɞ) ɇɚ ɦɟɫɬɭ ɢɡɜɨђɟʃɚ ɪɚɞɨɜɚ ɢ ɧɚ ɦɟɫɬɢɦɚ ɡɚɩɨɪɧɢɯ ɨɪɝɚɧɚ ɩɪɢɩɚɞɚʁɭʄɟ ɞɟɨɧɢɰɟ 
ɧɚʁɛɥɢɠɟ ɦɟɫɬɭ ɩɪɢɤʂɭɱɟʃɚ ɦɨɪɚ ɫɟ ɨɛɟɡɛɟɞɢɬɢ ɪɚɞɢɨ ɜɟɡɚ, ɤɚɨ ɢ ɜɟɡɚ ɫɚ 
ɞɢɫɩɟɱɟɪɫɤɢɦ ɰɟɧɬɪɨɦ ɞɢɫɬɪɢɛɭɬɟɪɚ ɝɚɫɚ. [9] 

 

5.6. ɍɋɅɈȼɂ ɁȺ ɂɁȼɈЂȿȵȿ ȽɊȺЂȿȼɂɇɋɄɂɏ ɊȺȾɈȼȺ 

 

Ɉɛɟɥɟɠɚɜɚʃɟ ɬɪɚɫɟ ɝɚɫɨɜɨɞɚ 
 

1.  Ɉɛɟɥɟɠɚɜɚʃɟ ɬɪɚɫɟ ɜɪɲɢ ɫɟ ɧɚ ɨɫɧɨɜɭ ɝɟɨɞɟɬɫɤɨɝ ɫɧɢɦɤɚ ɬɪɚɫɟ. ɉɪɟ ɨɛɟɥɟɠɚɜɚʃɚ 
ɬɪɚɫɟ ɧɚ ɬɟɪɟɧɭ ɢɡɜɪɲɢʄɟ ɫɟ ɨɬɤɪɢɜɚʃɚ ɩɨɞɡɟɦɧɢɯ ɢɧɫɬɚɥɚɰɢʁɚ ɪɭɱɧɢɦ ɢɫɤɨɩɨɦ 
ɤɨɧɬɪɨɥɧɢɯ ɪɨɜɨɜɚ.  

2. Ɉɛɟɥɟɠɚɜɚʃɟ ɬɪɚɫɟ ɝɚɫɨɜɨɞɚ ɢ ɝɚɫɧɟ ɦɪɟɠɟ ɜɪɲɢ ɫɟ ɞɪɜɟɧɢɦ ɤɨɱɢʄɢɦɚ, ɢ ɬɨ ɧɚ 
ɩɪɚɜɰɢɦɚ ɩɪɭɠɚʃɚ ɝɚɫɨɜɨɞɚ ɧɚ ɞɨɝɥɟɞɧɨɦ ɪɚɫɬɨʁɚʃɭ (ɧɟ ɜɟʄɟɦ ɨɞ 50 m) ɢ ɧɚ ɦɟɫɬɢɦɚ 
ɫɤɪɟɬɚʃɚ ɬɪɚɫɟ. ɍ ɨɛɟɥɟɠɚɜɚʃɟ ɬɪɚɫɟ ɭɤʂɭɱɟɧɨ ʁɟ ɢ ɨɛɟɥɟɠɚɜɚʃɟ ɩɨɥɨɠɚʁɚ ɲɚɯɬɨɜɚ, 
ɪɟɞɭɤɰɢɨɧɢɯ ɫɬɚɧɢɰɚ ɢ ɞɪɭɝɢɯ ɟɥɟɦɟɧɚɬɚ ɝɚɫɨɜɨɞɚ ɢ ɝɚɫɧɟ ɦɪɟɠɟ. 

3. ɂɫɤɨɥɱɚɜɚʃɟ ɬɪɟɛɚ ɜɪɲɢɬɢ ɩɚɪɰɢʁɚɥɧɨ, ɨɞɧɨɫɧɨ ɫɚɦɨ ɨɧɟ ɞɟɥɨɜɟ ɧɚ ɤɨʁɢɦɚ ʄɟ ɫɟ 
ɨɞɦɚɯ ɩɪɢɫɬɭɩɢɬɢ ɢɫɤɨɩɚɜɚʃɭ. ɉɪɢɥɢɤɨɦ ɨɛɟɥɟɠɚɜɚʃɚ ɬɪɚɫɟ ɨɛɚɜɟɡɧɨ ɜɨɞɢɬɢ ɪɚɱɭɧɚ ɨ 
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ɩɨɫɬɨʁɟʄɢɦ ɢɧɫɬɚɥɚɰɢʁɚɦɚ ɧɚ ɬɪɚɫɢ ɢ ɨ ɭɫɥɨɜɢɦɚ ɩɨɫɬɚɜʂɚʃɚ ɝɚɫɨɜɨɞɚ ɭ ɨɞɧɨɫɭ ɧɚ 
ɞɪɭɝɟ ɢɧɫɬɚɥɚɰɢʁɟ. 

4.  ɂɫɤɨɥɱɚɜɚʃɟ ɜɪɲɢɬɢ ɭ ɩɪɢɫɭɫɬɜɭ ɧɚɞɡɨɪɧɨɝ ɨɪɝɚɧɚ. 

5. ɉɪɢ ɭɤɪɲɬɚʃɭ ɢ ɩɚɪɚɥɟɥɧɨɦ ɜɨђɟʃɭ ɧɨɜɨɝ ɝɚɫɨɜɨɞɚ ɫɚ ɞɪɭɝɢɦ ɝɚɫɨɜɨɞɨɦ, ɬɟɯɧɢɱɤɢɦ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɦɚ ɢ ɞɪ., ɦɢɧɢɦɚɥɧɚ ɞɨɡɜɨʂɟɧɚ ɪɚɫɬɨʁɚʃɚ ɞɚɬɚ ɫɭ ɭ Ɍɚɛɟɥɢ 11. 

 

Ɍɚɛɟɥɚ 11. Ɇɢɧɢɦɚɥɧɚ ɞɨɡɜɨʂɟɧɚ ɪɚɫɬɨʁɚʃɚ 

 

Ⱦɪɭɝɢ ɝɪɚђɟɜɢɧɫɤɢ ɨɛʁɟɤɬɢ 
ɍɤɪɲɬɚʃɟ  
(ɜɟɪɬɢɤɚɥɧɨ 
ɪɚɫɬɨʁɚʃɟ) (m) 

ɉɚɪɚɥɟɥɧɨ ɜɨђɟʃɟ 
(ɯɨɪɢɡɨɧɬɚɥɧɨ 
ɪɚɫɬɨʁɚʃɟ) (m) 

Ƚɚɫɨɜɨɞɢ ɦɟђɭɫɨɛɧɨ 0.2 0.6 

Ɉɞ ɝɚɫɨɜɨɞɚ ɞɨ ɞɚʂɢɧɫɤɢɯ 
ɬɨɩɥɨɞɚɥɟɤɨɜɨɞɚ, ɜɨɞɨɜɨɞɚ ɢ 
ɤɚɧɚɥɢɡɚɰɢʁɟ 

0.2 0.3 

Ɉɞ ɝɚɫɨɜɨɞɚ ɞɨ ɩɪɨɯɨɞɧɢɯ 
ɤɚɧɚɥɚ ɬɨɩɥɨɞɚɥɟɤɨɜɨɞɚ 

0.5 1 

Ɉɞ ɝɚɫɨɜɨɞɚ ɞɨ ɧɢɫɤɨɧɚɩɨɧɫɤɢɯ 
ɢ ɜɢɫɨɤɨɧɚɩɨɧɫɤɢɯ ɟɥ. ɤɚɛɥɨɜɚ 

0.3 0.6 

Ɉɞ ɝɚɫɨɜɨɞɚ ɞɨ ɬɟɥɟɮɨɧɫɤɢɯ 
ɤɚɛɥɨɜɚ 

0.3 0.5 

Ɉɞ ɝɚɫɨɜɨɞɚ ɞɨ ɜɨɞɨɜɚ ɯɟɦɢʁɫɤɟ 
ɢɧɞɭɫɬɪɢʁɟ ɢ ɬɟɯɧɨɥɨɲɤɢɯ 
ɮɥɭɢɞɚ 

0.2 0.6 

Ɉɞ ɝɚɫɨɜɨɞɚ ɞɨ ɛɟɧɡɢɧɫɤɢɯ 
ɩɭɦɩɢ 

- 5 

Ɉɞ ɝɚɫɨɜɨɞɚ ɞɨ ɲɚɯɬɨɜɚ ɢ 
ɤɚɧɚɥɚ 

0.2 0.3 

Ɉɞ ɝɚɫɨɜɨɞɚ ɞɨ ɜɢɫɨɤɨɝ ɡɟɥɟɧɢɥɚ - 1.5 

 

ɍɪɟђɟʃɟ ɪɚɞɧɨɝ ɩɨʁɚɫɚ 
 

1. ɂɡɜɪɲɢɬɢ ɱɢɲʄɟʃɟ ɪɚɞɧɨɝ ɩɨʁɚɫɚ ɨɞ ɪɚɫɬɢʃɚ, ɤɨɪɨɜɚ, ɬɪɚɜɟ ɢɥɢ ɭɫɟɜɚ ɫɚ ɩɨɬɪɟɛɧɢɦ 
ɪɚɜɧɚʃɟɦ ɩɨʁɚɫɚ ɩɨ ɩɪɨʁɟɤɬɭ, ɪɭɱɧɢɦ ɢɥɢ ɦɚɲɢɧɫɤɢɦ ɩɭɬɟɦ. ɇɚɞɡɨɪɧɢ ɨɪɝɚɧ ɦɨɠɟ 
ɡɚɯɬɟɜɚɬɢ ɱɢɲʄɟʃɟ ɢ ɧɚ ɨɧɢɦ ɦɟɫɬɢɦɚ ɝɞɟ ɬɨ ɩɪɨʁɟɤɬɨɦ ɧɢʁɟ ɩɪɟɞɜɢђɟɧɨ, ɭɤɨɥɢɤɨ ɫɟ ɫɟ 
ɡɚ ɬɨ ɭɤɚɠɟ ɩɨɬɪɟɛɚ. 

2. ɒɢɪɢɧɚ ɪɚɞɧɨɝ ɩɨʁɚɫɚ ɧɚ ɨɞɝɨɜɚɪɚʁɭʄɨʁ ɞɟɨɧɢɰɢ ɬɪɟɛɚ ɞɚ ʁɟ ɨɧɨɥɢɤɚ ɤɨɥɢɤɨ ɬɨ 
ɡɚɯɬɟɜɚʁɭ ɢɡɜɨђɚɱɤɟ ɨɩɟɪɚɰɢʁɟ. 

3. ɉɪɢɥɢɤɨɦ ɱɢɲʄɟʃɚ ɪɚɞɧɨɝ ɩɨʁɚɫɚ ɦɚɬɟɪɢʁɚɥ ɞɟɩɨɧɨɜɚɬɢ ɫɚ ɫɬɪɚɧɟ (ɞɚ ɧɟ ɪɟɦɟɬɢ 
ɫɚɨɛɪɚʄɚʁ), ɨɞɧɨɫɧɨ ɭɧɭɬɚɪ ɪɚɞɧɨɝ ɩɨʁɚɫɚ ɧɚ ɦɟɫɬɢɦɚ ɤɨʁɟ ɨɞɪɟɞɢ ɧɚɞɡɨɪɧɢ ɨɪɝɚɧ, ɚ ɧɚ 
ɫɪɟɞʃɨʁ ɭɞɚʂɟɧɨɫɬɢ ɧɚʁɜɢɲɟ 1 m. ɉɨ ɡɚɜɪɲɟɬɤɭ ɱɢɲʄɟʃɚ ɦɚɬɟɪɢʁɚɥ ɨɞɧɟɬɢ ɧɚ ɝɪɚɞɫɤɭ 
(ɫɟɨɫɤɭ) ɞɟɩɨɧɢʁɭ ɨɬɩɚɞɚ, ɢɥɢ ɫɥɨɠɢɬɢ ɧɚ ɦɟɫɬɭ ɤɨʁɟ ɨɞɪɟɞɢ ɧɚɞɡɨɪɧɢ ɨɪɝɚɧ. Ɉɞɜɨɡ 
ɦɚɬɟɪɢʁɚɥɚ ɢɡɜɪɲɢɬɢ ɩɪɟ ɢɫɤɨɩɚ. 
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ɂɫɤɨɩ ɪɨɜɨɜɚ 
 

1.  Ɇɚɲɢɧɫɤɢ ɢ ɪɭɱɧɢ ɢɫɤɨɩ ɪɨɜɨɜɚ ɜɪɲɢ ɫɟ ɭ ɡɟɦʂɢ II ɢ III ɤɚɬɟɝɨɪɢʁɟ. Ⱦɭɛɢɧɚ ɪɨɜɚ ʁɟ 
ɧɚʁɦɚʃɟ 0.9 m, ɚ ɲɢɪɢɧɚ ɞɧɚ ɪɨɜɚ ɡɚɜɢɫɢ ɨɞ ɩɪɟɱɧɢɤɚ ɰɟɜɨɜɨɞɚ D ɢ ɢɡɧɨɫɢ D + 40 cm. 
ɇɚ ɞɟɨɧɢɰɚɦɚ ɝɞɟ ɫɟ ɭ ɪɨɜ ɩɨɥɚɠɭ ɩɪɟɬɯɨɞɧɨ ɡɚɜɚɪɟɧɟ ɰɟɜɢ, ɲɢɪɢɧɚ ɞɧɚ ɪɨɜɚ ɦɨɠɟ ɫɟ 
ɫɦɚʃɢɬɢ ɧɚ D + 20 cm. ɇɚ ɦɟɫɬɢɦɚ ɡɚɜɚɪɢɜɚʃɚ ɭ ɪɨɜɭ ɢ ɧɚ ɦɟɫɬɢɦɚ ɩɪɢɤʂɭɱɚɤɚ ɦɨɪɚʁɭ 
ɫɟ ɢɫɤɨɩɚɬɢ ɩɪɨɲɢɪɟʃɚ ɪɨɜɚ ɧɚ 1.0 m x1.0 m, ɢ ɡɚ 30 cm ɞɭɛʂɚ ɨɞ ɞɨʃɟ ɢɜɢɰɟ ɰɟɜɢ. 

2. ɉɪɢ ɞɭɛɢɧɚɦɚ ɜɟʄɢɦ ɨɞ 1 m, ɧɟ ɜɪɲɢɬɢ ɪɚɡɭɩɢɪɚʃɟ (ɡɛɨɝ ɬɟɯɧɨɥɨɝɢʁɟ ɢɡɜɨђɟʃɚ 
ɦɚɲɢɧɫɤɨ ɦɨɧɬɚɠɧɢɯ ɪɚɞɨɜɚ), ɜɟʄ ɢɡɜɪɲɢɬɢ ɫɤɚɪɩɢɪɚʃɟ ɛɨɱɧɢɯ ɫɬɪɚɧɚ ɪɨɜɚ. 

3.  ɇɚɝɢɛ ɛɨɱɧɢɯ ɫɬɪɚɧɚ ɡɚɜɢɫɢ ɨɞ ɜɪɫɬɟ ɢ ɤɚɬɟɝɨɪɢʁɟ ɬɥɚ, ɚ ɧɚɞɡɨɪɧɢ ɨɪɝɚɧ ɨɞɪɟɞɢʄɟ ɧɚ 
ɥɢɰɭ ɦɟɫɬɚ ɧɚɝɢɛ ɛɨɱɧɢɯ ɫɬɪɚɧɚ. ɂɫɤɨɩ ɜɪɲɢɬɢ ɫɚ ɩɪɚɜɢɥɧɢɦ ɨɞɫɟɰɚʃɟɦ ɛɨɱɧɢɯ 
ɫɬɪɚɧɚ ɢ ɩɥɚɧɢɪɚʃɟɦ ɪɨɜɚ. 

4.  ɉɪɢ ɪɭɱɧɨɦ ɢɫɤɨɩɭ, ɧɚ ɞɭɛɢɧɚɦɚ ɜɟʄɢɦ ɨɞ 2 m, ɦɚɬɟɪɢʁɚɥ ɢɡɛɚɰɢɜɚɬɢ ɥɨɩɚɬɚɦɚ, ɚ 
ɩɪɟɤɨ ɩɥɚɬɮɨɪɦɢ. 

5. ɇɚ ɦɟɫɬɢɦɚ ɭɤɪɲɬɚʃɚ ɝɚɫɨɜɨɞɚ ɫɚ ɞɪɭɝɢɦ ɬɟɯɧɢɱɤɢɦ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɦɚ, ɢɫɤɨɩ ɬɪɟɛɚ 
ɞɚ ɛɭɞɟ ɧɚʁɦɚʃɟ 2 m ɫɚ ɫɜɚɤɟ ɫɬɪɚɧɟ ɭɤɪɲɬɚʃɚ. 
 

ɍɤɪɲɬɚʃɟ ɝɚɫɨɜɨɞɚ ɫɚ ɩɨɞɡɟɦɧɢɦ ɢɧɫɬɚɥɚɰɢʁɚɦɚ 
 

1.  Ƚɚɫɨɜɨɞ ɬɪɟɛɚ, ɝɞɟ ɝɨɞ ʁɟ ɦɨɝɭʄɟ, ɩɨɥɚɝɚɬɢ ɢɡɧɚɞ ɞɪɭɝɢɯ ɢɧɫɬɚɥɚɰɢʁɚ. Ⱥɤɨ ɫɟ ɝɚɫɨɜɨɞ 
ɩɨɥɚɠɟ ɢɫɩɨɞ ɞɪɭɝɟ ɢɧɫɬɚɥɚɰɢʁɟ, ɝɚɫɨɜɨɞɧɭ ɰɟɜ ɬɪɟɛɚ ɫɦɟɫɬɢɬɢ ɭ ɡɚɲɬɢɬɧɭ (ɩɥɚɫɬɢɱɧɚ, 
ʁɭɜɢɞɭɪ) ɰɟɜ. Ʉɪɚʁɟɜɢ ɡɚɲɬɢɬɧɟ ɰɟɜɢ, ɦɟɪɟɧɨ ɧɚʁɤɪɚʄɢɦ ɪɚɫɬɨʁɚʃɟɦ ɭ ɯɨɪɢɡɨɧɬɚɥɧɨʁ 
ɩɪɨʁɟɤɰɢʁɢ, ɬɪɟɛɚ ɞɚ ɫɭ ɭɞɚʂɟɧɢ ɨɞ ɞɪɭɝɟ ɢɧɫɬɚɥɚɰɢʁɟ ɧɚʁɦɚʃɟ 2.0 m. 

2. Ɇɟɫɬɚ ɝɞɟ ɫɟ ɝɚɫɨɜɨɞ ɭɤɪɲɬɚ ɫɚ ɞɪɭɝɨɦ ɢɧɫɬɚɥɚɰɢʁɨɦ ɤɨʁɚ ʁɟ ɨɬɤɨɩɚɧɚ ɬɨɤɨɦ 
ɢɡɝɪɚɞʃɟ ɝɚɫɨɜɨɞɚ, ɡɚɬɜɨɪɢɬɢ ɩɟɫɤɨɦ ɞɨ ɞɭɛɢɧɟ ɨɞ 30 cm ɦɟɪɟɧɨ ɨɞ ɤɨɬɟ ɬɟɪɟɧɚ. ɉɪɢ 
ɩɨɞɡɟɦɧɨɦ ɭɤɪɲɬɚʃɭ, ɝɚɫɨɜɨɞ ɫɟ ɩɨɥɚɠɟ ɩɨɞ ɭɝɥɨɦ 60-90° ɭ ɨɞɧɨɫɭ ɧɚ ɞɪɭɝɭ 
ɢɧɫɬɚɥɚɰɢʁɭ. 

3. ɋɜɟ ɟɜɟɧɬɭɚɥɧɟ ɲɬɟɬɟ ɧɚ ɩɨɞɡɟɦɧɨʁ ɢɧɫɬɚɥɚɰɢʁɢ ɧɚɫɬɚɥɟ ɧɟɩɚɠʂɢɜɢɦ ɪɚɞɨɦ 
ɢɡɜɨђɚɱɚ ɢɥɢ ɧɟɩɪɢɞɪɠɚɜɚʃɟɦ ɬɟɯɧɢɱɤɢɯ ɩɪɨɩɢɫɚ, ɨɬɤɥɚʃɚʁɭ ɫɟ ɧɚ ɬɟɪɟɬ ɢɡɜɨђɚɱɚ. 

Ɂɚɬɪɩɚɜɚʃɟ ɪɨɜɚ 
 

1. ɉɪɟ ɡɚɬɪɩɚɜɚʃɚ ɪɨɜɚ ɦɨɪɚ ɫɟ ɝɟɨɞɟɬɫɤɢ ɫɧɢɦɢɬɢ ɩɨɥɨɠɚʁ ɝɚɫɨɜɨɞɚ, ɢɡɜɪɲɢɬɢ ɫɜɚ 
ɢɫɩɢɬɢɜɚʃɚ ɞɟɥɚ ɬɪɚɫɟ ɝɚɫɨɜɨɞɚ ɤɨʁɢ ɫɟ ɡɚɬɪɩɚɜɚ, ɚ ɡɚɬɪɩɚɜɚʃɭ ɩɪɢɫɬɭɩɢɬɢ ɬɟɤ ɩɨ 
ɩɪɟɝɥɟɞɭ ɢ ɨɞɨɛɟʃɭ ɧɚɞɡɨɪɧɨɝ ɨɪɝɚɧɚ. 

2. Ɂɚɬɪɩɚɜɚʃɟ ɪɨɜɚ ɡɟɦʂɨɦ ɢɡɧɚɞ ɢ ɩɨɪɟɞ ɰɟɜɢ ɭ ɫɥɨʁɭ ɧɚʁɦɚʃɟ 10 cm ɢɡɧɚɞ ɬɟɦɟɧɚ 
ɰɟɜɢ ɜɪɲɢɬɢ ɫɢɬɧɨɦ ɡɟɦʂɨɦ ɢɥɢ ɩɟɫɤɨɦ ɭɡ ɪɭɱɧɨ ɧɚɛɢʁɚʃɟ, ɨɞɧɨɫɧɨ ɡɚɥɢɜɚʃɟɦ (ɩɟɫɤɚ) 
ɜɨɞɨɦ, ɬɚɤɨ ɞɚ ɢɡɨɥɚɰɢʁɚ ɱɟɥɢɱɧɢɯ ɰɟɜɢ ɛɭɞɟ ɡɚɲɬɢʄɟɧɚ ɨɞ ɦɨɝɭʄɢɯ ɨɲɬɟʄɟʃɚ (ɫɚɦɨ 
ɭɤɨɥɢɤɨ ɧɢʁɟ ɩɨɫɬɚɜʂɟɧɚ ɬɪɚɤɚ ɡɚ ɦɟɯɚɧɢɱɤɭ ɡɚɲɬɢɬɭ ɰɟɜɢ). Ⱦɨ ɜɪɯɚ ɪɨɜɚ ɡɚɬɪɩɚɜɚʃɟ 
ɜɪɲɢɬɢ ɡɟɦʂɨɦ ɩɪɟɨɫɬɚɥɨɦ ɨɞ ɢɫɤɨɩɚ ɭ ɫɥɨʁɟɜɢɦɚ ɨɞ ɧɚʁɜɢɲɟ 30 cm, ɭɡ ɪɭɱɧɨ ɢɥɢ 
ɦɚɲɢɧɫɤɨ ɡɛɢʁɚʃɟ. 

3. ɇɚ ɦɟɫɬɢɦɚ ɭɤɪɲɬɚʃɚ ɝɚɫɨɜɨɞɚ ɫɚ ɞɪɭɝɢɦ ɬɟɯɧɢɱɤɢɦ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɦɚ ɧɚɫɢɩɚʃɟ 
ɢɡɜɪɲɢɬɢ ɩɟɫɤɨɦ, ɫɚ ɧɚɛɢʁɚʃɟɦɜɨɞɨɦ ɭ ɫɥɨʁɟɜɢɦɚ ɨɞ 30 cm ɞɨ 1 m ɫɚ ɫɜɚɤɟ ɫɬɪɚɧɟ ɨɞ 
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ɭɤɪɲɬɚʃɚ. ɇɚɫɢɩɚʃɟ ɩɟɫɤɨɦ ɢɡɜɟɫɬɢ ɞɨ 30 cm ɨɞ ɩɨɜɪɲɢɧɟ, ɚ ɩɪɟɨɫɬɚɥɢ ɞɟɨ ɪɨɜɚ 
ɡɚɬɪɩɚɬɢ ɡɟɦʂɨɦ. 

4. Ⱦɭɠ ɰɟɥɨɝ ɪɨɜɚ ɝɞɟ ɝɨɞ ɩɨɫɬɨʁɢ ɦɨɝɭʄɧɨɫɬ ɞɚ ɞɨђɟ ɞɨ ɪɚɫɤɨɩɚɜɚʃɚ, ɩɨɫɬɚɜɢɬɢ ɭ ɪɨɜ 
ɧɚ 40 cm ɢɡɧɚɞ ɰɟɜɢ ɬɪɚɤɭ ɡɚ ɭɩɨɡɨɪɟʃɟ ɠɭɬɟ ɛɨʁɟ ɧɚ ɤɨʁɨʁ ɩɢɲɟ “Ɉɩɚɫɧɨɫɬ ɝɚɫɨɜɨɞ!”. 

ɀɭɬɭ ɬɪɚɤɭ ɧɢʁɟ ɩɨɬɪɟɛɧɨ ɫɬɚɜʂɚɬɢ ɧɚ ɦɟɫɬɢɦɚ ɝɞɟ ʁɟ ɝɚɫɨɜɨɞ ɭ ɡɚɲɬɢɬɧɨʁ ɰɟɜɢ. 

5. ɉɪɢ ɡɚɬɪɩɚɜɚʃɭ ɪɨɜɨɜɚ ɡɛɢʁɚʃɟ ɬɥɚ ɨɤɨ ɭɤɨɩɚɧɢɯ ɫɥɚɜɢɧɚ ɢ ɨɤɨ ɲɚɯɬɨɜɚ ɦɨɪɚ ɫɟ 
ɜɪɲɢɬɢ ɪɭɱɧɨ. ɍɪɟђɟʃɟ ɪɚɞɧɨɝ ɩɨʁɚɫɚ ɢɡɜɪɲɢɬɢ ɪɚɜɧɚʃɟɦ ɩɨɜɪɲɢ ɬɟɪɟɧɚ, ɫɚ 
ɯɭɦɭɫɢɪɚʃɟɦ ɡɟɥɟɧɢɯ ɩɨɜɪɲɢɧɚ, ɨɞɧɨɫɧɨ ɞɨɜɟɫɬɢ ɝɚ ɭ ɩɪɟɬɯɨɞɧɨ ɫɬɚʃɟ. 
 

ɂɡɪɚɞɚ ɲɚɯɬɨɜɚ 
 

1. ɂɡɪɚɞɚ ɲɚɯɬɚ ɩɨɞɪɚɡɭɦɟɜɚ ɢɫɤɨɩ ɢ ɨɞɜɨɡ ɫɭɜɢɲɧɟ ɡɟɦʂɟ, ɢɡɪɚɞɭ, ɦɨɧɬɚɠɭ ɢ 
ɞɟɦɨɧɬɚɠɭ ɞɜɨɫɬɪɚɧɟ ɨɩɥɚɬɟ ɨɞ ɞɚɫɚɤɚ, ɛɟɬɨɧɢɪɚʃɟ ɡɢɞɨɜɚ ɢ ɞɧɚ ɲɚɯɬɚ ɛɟɬɨɧɨɦ MB-30 

ɫɚ ɞɨɞɚɬɤɨɦ ɚɞɢɬɢɜɚ ɡɚ ɜɨɞɨɧɟɩɪɨɩɭɫɧɨɫɬ ɛɟɬɨɧɚ, ɢɡɪɚɞɭ ɪɭɛɧɢɯ ɨɤɜɢɪɚ ɡɚ ɛɟɬɨɧɫɤɢ 
ɲɚɯɬ ɨɞ ɱɟɥɢɱɧɢɯ ɩɪɨɮɢɥɚ, ɤɚɨ ɢ ɢɡɪɚɞɭ ɩɨɤɥɨɩɰɚ ɡɚ ɲɚɯɬ ɨɞ ɱɟɥɢɱɧɨɝ ɥɢɦɚ ɩɪɟɦɚ 
ɩɪɢɥɨɠɟɧɢɦ ɰɪɬɟɠɢɦɚ. 

2. ɇɚɤɨɧ ɢɡɪɚɞɟ ɲɚɯɬɚ ɢ ɦɚɲɢɧɫɤɨ-ɦɨɧɬɚɠɧɢɯ ɪɚɞɨɜɚ ɢɡɜɪɲɢɬɢ ɡɚɬɪɩɚɜɚʃɟ ɨɤɨ ɲɚɯɬɚ 
ɭ ɫɥɨʁɟɜɢɦɚ ɫɚ ɪɭɱɧɢɦ ɧɚɛɢʁɚʃɟɦ. ɒɚɯɬɨɜɢ ɫɭ ɚɪɦɢɪɚɧɢ ɫɚ ɟɥɟɤɬɪɢɱɧɨ ɡɚɜɚɪɟɧɢɦ 
ɦɪɟɠɚɦɚ MAG 500/560. 

 

Ɉɛɟɥɟɠɚɜɚʃɟ ɝɚɫɨɜɨɞɚ 
 

1. Ɍɚɛɥɟ ɨɩɨɦɟɧɢɰɟ ɫɟ ɩɨɫɬɚɜʂɚʁɭ ɧɚ ɦɟɬɚɥɧɟ ɫɬɭɛɨɜɟ D 60.3 x 2.9 mm ɢ ɧɚ ɨɞɭɲɧɟ 
ɰɟɜɢ ɫɚ ɝɨɪʃɨɦ ɢɜɢɰɨɦ ɧɚ 2.0 m ɢɡɧɚɞ ɬɟɪɟɧɚ. ɋɬɭɛɨɜɢ ɫɟ ɛɟɬɨɧɢɪɚʁɭ ɭ ɬɟɦɟʂ 40 x 40 
cm ɞɭɛɢɧɟ 50 cm, ɢɥɢ ɫɟ ɭɝɪɚђɭʁɭ ɝɨɬɨɜɟ, ɜɟʄ ɢɡɪɚђɟɧɟ ɬɚɛɥɟ ɫɚ ɫɬɭɛɨɜɢɦɚ ɭɝɪɚђɟɧɢɦ ɭ 
ɬɟɦɟʂ. 

2. Ɍɚɛɥɟ ɫɟ ɩɨɫɬɚɜʂɚʁɭ ɧɚ ɬɟɦɟɧɢɦ ɤɪɢɜɢɧɚɦɚ. Ⱥ ɧɚ ɩɪɚɜɢɦ ɞɟɨɧɢɰɚɦɚ ɦɚɤɫɢɦɚɥɧɨ ɧɚ 
ɪɚɫɬɨʁɚʃɭ ɨɞ 0.5 km. 

3. ɇɚ ɩɪɨɥɚɡɢɦɚ ɝɚɫɨɜɨɞɚ ɢɫɩɨɞ ɜɨɞɟɧɢɯ ɬɨɤɨɜɚ, ɤɚɧɚɥɚ ɢɥɢ ɫɚɨɛɪɚʄɚʁɧɢɰɚ, ɨɡɧɚɤɟ ɡɚ 
ɨɛɟɥɟɠɚɜɚʃɟ ɬɪɚɫɟ ɬɪɚɫɟ ɰɟɜɨɜɨɞɚ ɢ ɡɧɚɰɢ ɭɩɨɡɨɪɟʃɚ ɦɨɪɚʁɭ ɛɢɬɢ ɩɨɫɬɚɜʂɟɧɢ ɫɚ ɨɛɟ 
ɫɬɪɚɧɟ ɜɨɞɟɧɨɝ ɬɨɤɚ, ɤɚɧɚɥɚ ɢɥɢ ɫɚɨɛɪɚʄɚʁɧɢɰɚ. 

4. Ɉɡɧɚɤɚ ɧɚ ɩɪɨɥɚɡɭ ɢɫɩɨɞ ɠɟɥɟɡɧɢɱɤɟ ɩɪɭɝɟ ɧɟ ɫɦɟ ɫɟ ɩɨɫɬɚɜɢɬɢ ɛɥɢɠɟ ɨɞ 10 m ɨɞ ɨɫɟ 
ɤɪɚʁʃɟɝ ɤɨɥɨɫɟɤɚ. Ɉɡɧɚɤɚ ɧɚ ɩɪɨɥɚɡɭ ɢɫɩɨɞ ɤɚɧɚɥɚ ɧɟ ɫɦɟ ɫɟ ɩɨɫɬɚɜɢɬɢ ɛɥɢɠɟ ɨɞ 10 m 
ɨɞ ɨɫɟ ɧɚɫɢɩɚ ɤɚɧɚɥɚ, ɚ ɧɚ ɩɪɨɥɚɡɭ ɰɟɜɨɜɨɞɚ ɢɫɩɨɞ ɩɭɬɚ ɨɡɧɚɤɚ ɫɟ ɧɟ ɫɦɟ ɩɨɫɬɚɜɢɬɢ ɭ 
ɩɭɬɧɨɦ ɩɨʁɚɫɭ. 

5. Ɉɡɧɚɤɟ ɫɟ ɩɨɫɬɚɜʂɚʁɭ ɧɚ 0.8 m ɭɞɟɫɧɨ ɭ ɨɞɧɨɫɭ ɧɚ ɫɦɟɪ ɩɪɨɬɨɤɚ ɝɚɫɚ. 

6. Ⱥɤɨ ɫɟ ɝɚɫɨɜɨɞ ɩɨɫɬɚɜʂɚ ɢɫɩɨɞ ɩɭɬɟɜɚ ɩɪɨɤɨɩɚɜɚʃɟɦ, ɨɧ ɫɟ ɩɨɫɬɚɜʂɚ ɢ ɩɨɥɚɠɟ ɛɟɡ 
ɡɚɲɬɢɬɧɟ ɰɟɜɢ, ɫɚ ɞɜɨɫɬɪɭɤɨɦ ɚɧɬɢɤɨɪɨɡɢɜɧɨɦ ɢɡɨɥɚɰɢʁɨɦ ɤɨʁɚ ɫɟ ɢɡɜɨɞɢ ɭ ɞɭɠɢɧɢ ɨɞ 
ɧɚʁɦɚʃɟ 10 m ɫɚ ɨɛɟ ɫɬɪɚɧɟ ɡɟɦʂɢɲɧɨɝ ɩɨʁɚɫɚ. ɋɬɚɬɢɱɤɢɦ ɩɪɨɪɚɱɭɧɨɦ ɞɨɤɚɡɭʁɟ ɫɟ ɞɚ 
ɡɚɲɬɢɬɧɚ ɰɟɜ ɧɢʁɟ ɩɨɬɪɟɛɧɚ. [9]. 
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6. ɉɊɈɊȺɑɍɇ ɉɊɂɄȴɍɑɄȺ ɂ ɆɊɋ 

 

ɋɚɫɬɚɜ ɢ ɫɜɨʁɫɬɜɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ 

 

ɦɟɬɚɧ  CH4 87.82% 

ɟɬɚɧ   C2H6 7.96% 

ɩɪɨɩɚɧ C3H8 0.58% 

CmHn 0.03% 

ɚɡɨɬ  N2 2.36% 

CO2 1.25% 
 

Ⱦɨʃɚ ɬɨɩɥɨɬɧɚ ɦɨʄ ɧɚ ɧɨɪɦɚɥɧɢɦ ɭɫɥɨɜɢɦɚ (0oC i 1013 mbar):            Hd = 33340 kJ/Nm3 

Ƚɭɫɬɢɧɚ ɧɚ ɧɨɪɦɚɥɧɢɦ ɭɫɥɨɜɢɦɚ:                                                              n = 0.802 kg/Nm3 

Ɋɟɥɚɬɢɜɧɚ ɝɭɫɬɢɧɚ (ɡɚ ɜɚɡɞɭɯ ʁɟ =1)                                                                          dv   = 0.62 

Ƚɪɚɧɢɰɟ ɡɚɩɚʂɢɜɨɫɬɢ ɭ ɜɚɡɞɭɯɭ (ɡɚɩɪɟɦɢɧɫɤɢ):                                                          4-16% 

Ɇɚɤɫɢɦɚɥɧɚ ɛɪɡɢɧɚ ɩɚʂɟʃɚ:                                                                                       0.35 m/s      

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚʂɟʃɚ ɭ ɜɚɡɞɭɯɭ:                                                                         943K (670oC) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɚɝɨɪɟɜɚʃɚ (λ=1):                                                                                      2273K 

Ʉɨɟɮɢɰɢʁɟɧɬ ɜɢɲɤɚ ɜɚɡɞɭɯɚ ɡɚ ɩɨɬɩɭɧɨ ɫɚɝɨɪɟɜɚʃɟ:                                                   = 1.2 
 

ɉɪɢɬɢɫɚɤ ɝɚɫɚ  

ɉɪɟɦɚ ɩɨɞɚɰɢɦɚ ɞɢɫɬɪɢɛɭɬɟɪɚ, ɩɪɢɬɢɫɚɤ ɝɚɫɚ (ɦɚɧɨɦɟɬɚɪɫɤɢ) ɭ ɩɪɢɤʂɭɱɧɨɦ ɝɚɫɨɜɨɞɭ ʁɟ 6 
bar. 

ɉɨɬɪɨɲʃɚ ɝɚɫɚ  

ɉɪɢɪɨɞɧɢ ɝɚɫ ɫɟ ɬɪɨɲɢ ɤɚɨ ɟɧɟɪɝɟɧɬ ɭ ɤɨɬɥɚɪɧɢɰɢ. ɉɨɬɪɨɲʃɚ ɝɚɫɚ ɧɚ ɧɨɪɦɚɥɧɢɦ 
ɭɫɥɨɜɢɦɚ ɪɚɱɭɧɚ ɫɟ ɩɪɟɦɚ ɫɥɟɞɟʄɟɦ ɨɛɪɚɫɰɭ:  

Vn=3600*Q/ηk*Hd [Nm3/h] 

ɝɞɟ ʁɟ: 
Q [kW] – ɢɧɫɬɚɥɢɫɚɧɚ ɫɧɚɝɚ ɤɨɬɥɚɪɧɢɰɟ 

Hd [kJ/Nm3] – ɞɨʃɚ ɬɨɩɥɨɬɧɚ ɦɨʄ ɧɚ ɧɨɪɦɚɥɧɢɦ ɭɫɥɨɜɢɦɚ (0oC i 1013 mbar)               

ηk – ɤɨɟɮɢɰɢʁɟɧɬ ɤɨɪɢɫɧɨɝ ɞɟʁɫɬɜɚ 

Vn=3600*1500/0.9*33340=180 Nm3/h 

ɉɪɨɪɚɱɭɧɫɤɚ ɜɪɟɞɧɨɫɬ ɦɚɤɫɢɦɚɥɧɟ ɩɨɬɪɨɲʃɟ ɝɚɫɚ, ɩɪɟɦɚ ɨɞɨɛɪɟʃɭ ɞɢɫɬɪɢɛɭɬɟɪɚ, 
ɢɡɧɨɫɢ:   

Vn, max=240Nm
3
/h.  
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Ⱦɢɦɟɧɡɢɨɧɢɫɚʃɟ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ 

ɉɪɢɤʂɭɱɧɢ ɝɚɫɨɜɨɞ ɞɢɦɟɧɡɢɨɧɢɲɟ ɫɟ ɧɚ ɩɪɟɱɧɢɤ DN100 (4“) ɡɛɨɝ ɧɚɤɧɚɞɧɨɝ ɩɪɢɤʂɭɱɟʃɚ 
ɧɨɜɢɯ ɩɨɬɪɨɲɚɱɚ. 

ɉɪɟɱɧɢɤ ɰɟɜɢ ɪɚɱɭɧɚ ɫɟ ɩɨ ɮɨɪɦɭɥɢ: 

d =  
354

n n
V

w



 


  [mm] 

ɝɞɟ ʁɟ: 
ρ [ kg/m3] – ɝɭɫɬɢɧɚ ɝɚɫɚ ɧɚ ɪɚɞɧɢɦ (ɩɨɝɨɧɫɤɢɦ) ɭɫɥɨɜɢɦɚ, 
w [m/s] – ɩɪɟɩɨɪɭɱɟɧɚ ɛɪɡɢɧɚ ɝɚɫɚ ɭ ɝɚɫɨɜɨɞɭ. 

Ƚɭɫɬɢɧɚ ɝɚɫɚ ɧɚ ɩɨɝɨɧɫɤɢɦ ɭɫɥɨɜɢɦɚ ʁɟ: 

= n

0p

p

T

T0

 

[kg/m3] 

ɝɞɟ ʁɟ: 
po = 1.01325 bar  

p = 1.01325+6 = 7.01325 bar 

To = 273 K 

T = 273+10 = 283 K 

Ɍɚɛɟɥɚ 12.  Ɋɟɡɭɥɬɚɬ ɩɪɨɪɚɱɭɧɚ ɩɪɟɱɧɢɤɚ ɩɪɢɤʂɭɱɧɨɝ ɝɚɫɨɜɨɞɚ 

Ɉɡɧɚɤɚ ɢ ɦɟɪɧɟ ʁɟɞɢɧɢɰɟ ɂɡɧɨɫ 

ɍɥɚɡɧɢ ɩɨɞɚɰɢ 

Vn, m
3/h 180 

p, bar (ɦɚɧɨɦɟɬɚɪɫɤɢ) 6 

T, K 283 

Ɋɟɡɭɥɬɚɬɢ 

, kg/m3 5.35 

du, mm 107.1 

ɍɫɜɨʁɟɧɚ ɰɟɜ 

ds x s, mm 114.3x3.6 

Ɇɚɬɟɪɢʁɚɥ Č1212 

ɋɬɚɧɞɚɪɞ JUS C.B5.221 

w, m/s 0.86 
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ɂɡɛɨɪ ɬɢɩɫɤɟ ɦɟɪɧɨ-ɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ 

Ɂɚ ɞɚɬɟ ɩɨɞɚɬɤɟ: 

Vn = 250 Nm3/h 

Pul = 7.01325 bar (ɚɩɫɨɥɭɬɧɢ) 

Pizl = 1.11325 bar (ɚɩɫɨɥɭɬɧɢ) 

Ɉɞɚɛɢɪɚ ɫɟ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɚ ɫɬɚɧɢɰɚ ɬɢɩɚ G-160, ɦɚɤɫɢɦɚɥɧɨɝ ɤɚɩɚɰɢɬɟɬɚ ɩɪɨɬɨɤɚ 
ɝɚɫɚ Qmax = 240 m3/h ɩɪɨɢɡɜɨђɚɱɚ ɮɢɪɦɟ Gasteh ɢɡ ɂɧђɢʁɟ. 

Ƚɪɚɧɢɰɟ ɢɫɩɨɪɭɤɟ ɆɊɋ ɫɭ ɢɡɨɥɚɰɢɨɧɚ ɩɪɢɪɭɛɧɢɰɚ ɧɚ ɭɥɚɡɭ ɢ ɡɚɩɨɪɧɢ ɤɭɝɥɚɫɬɢ ɜɟɧɬɢɥ 
ɧɚ ɢɡɥɚɡɭ, ɤɨʁɢ ʁɟ ɝɥɚɜɧɢ ɡɚɩɨɪɧɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ – ɩɪɨɬɢɜɩɨɠɚɪɧɢ ɜɟɧɬɢɥ ɧɚ ɧɚɩɨʁɧɨɦ 
ɰɟɜɨɜɨɞɭ ɧɢɫɤɨɝ ɩɪɢɬɢɫɤɚ ɡɚ ɤɨɬɥɚɪɧɢɰɭ, ɤɨʁɢ ɧɢʁɟ ɨɛɭɯɜɚʄɟɧ, ɢɫɬɢ ʁɟ ɞɟɨ ɭɧɭɬɪɚɲʃɟ 
ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



46 

 

7. ɄɈɇɌȿȳɇȿɊɋɄȺ ȽȺɋɇȺ ɄɈɌɅȺɊɇɂɐȺ 

 

Ɂɚ ɩɨɬɪɟɛɟ ɝɪɟʁɚʃɚ ɢɧɞɭɫɬɪɢʁɫɤɨɝ ɨɛʁɟɤɚɬɚ ɧɟɨɩɯɨɞɧɨ ʁɟ ɩɪɨʁɟɤɬɨɜɚɬɢ ɢ ɢɡɝɪɚɞɢɬɢ 
ɤɨɧɬɟʁɧɟɪɫɤɭ ɝɚɫɧɭ ɤɨɬɥɚɪɧɢɰɭ, ɲɬɨ ʁɟ ɭɪɚђɟɧɨ ɭ ɨɜɨɦ ɪɚɞɭ, ɢ ɬɨ: 

-  ɢɧɫɬɚɥɢɫɚɧɢ ɤɚɩɚɰɢɬɟɬ: Q = 2 x750 ɤW                                                                              

-  ɧɨɫɢɥɚɰ ɬɨɩɥɨɬɟ – ɝɪɟʁɧɢ ɮɥɭɢɞ: ɬɨɩɥɚ ɜɨɞɚ 110/75°C 

-  ɟɧɟɪɝɟɧɬ: ɡɟɦɧɢ ɝɚɫ. 

Ɋɚɞ ɨɛɭɯɜɚɬɚ ɤɨɬɥɨɜɫɤɨ ɩɨɫɬɪɨʁɟʃɟ – ɦɚɲɢɧɫɤɢ ɞɟɨ ɢ ɝɚɫɧɢ ɞɟɨ ɤɨɬɥɚɪɧɢɰɟ ɨɞ 
ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ ɧɚ ɮɚɫɚɞɢ ɨɛʁɟɤɬɚ ɤɨɧɬɟʁɧɟɪɫɤɟ ɤɨɬɥɚɪɧɢɰɟ ɞɨ ɝɚɫɧɢɯ 
ɝɨɪɢɨɧɢɤɚ ɧɚ ɤɨɬɥɨɜɢɦɚ. 

 

ɋɥɢɤɚ 12. Ɏɚɫɚɞɚ ɤɨɬɥɚɪɧɢɰɟ 

ɇɚ ɫɥɢɰɢ 12. ɩɪɢɤɚɡɚɧɟ ɫɭ ʁɭɝɨɡɚɩɚɞɧɚ ɢ ɫɟɜɟɪɨɢɫɬɨɱɧɚ ɮɚɫɚɞɚ ɤɨɧɬɟʁɧɟɪɫɤɟ ɝɚɫɧɟ 
ɤɨɬɥɚɪɧɢɰɟ ɫɚ ɜɟɧɬɢɥɚɰɢɨɧɢɦ ɨɬɜɨɪɢɦɚ. 
 

7.1. ɌɈɉɅɈȼɈȾɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ 

 

Ɍɨɩɥɨɜɨɞɧɢ ɞɟɨ ɤɨɬɥɚɪɧɢɰɟ ɱɢɧɟ ɞɜɚ ɤɨɬɥɚ ɫɜɚɤɢ ɫɧɚɝɟ 750 ɤW ɡɚ ɪɚɞ ɭ ɪɟɠɢɦɭ 
110/75°C ɫɚ ɫɜɨɦ ɩɨɬɪɟɛɧɨɦ ɩɪɚɬɟʄɨɦ ɨɩɪɟɦɨɦ. 

Ⱦɚɬɚ ɫɭ ɫɜɚ ɩɨɬɪɟɛɧɚ ɬɟɯɧɨɥɨɲɤɚ ɪɟɲɟʃɚ, ɚ ɦɚɲɢɧɫɤɢ ɩɪɨʁɟɤɚɬ ʁɟ ɭɫɚɝɥɚɲɟɧ ɫɚ 
ɩɪɨʁɟɤɬɨɦ ɟɥɟɤɬɪɨɦɨɬɨɪɧɨɝ ɩɨɝɨɧɚ, ɦɟɪɟʃɚ ɢ ɪɟɝɭɥɚɰɢʁɟ. ɉɪɢ ɢɡɪɚɞɢ ɩɪɨʁɟɤɬɚ ɜɨђɟɧɨ 
ʁɟ ɪɚɱɭɧɚ ɨ ɜɚɠɟʄɢɦ ɡɚɤɨɧɢɦɚ ɢ ɩɪɚɜɢɥɧɢɰɢɦɚ, ɚ ɤɨɪɢɲʄɟɧɢ ɫɭ JUS ɢ DIN ɫɬɚɧɞɚɪɞɢ.  

Ɋɚɞ ɤɨɬɥɚɪɧɢɰɟ ʁɟ ɚɭɬɨɦɚɬɢɡɨɜɚɧ, ɚɭɬɨɦɚɬɫɤɢ ɫɟ ɜɨɞɟ: 
-  ɩɪɨɞɭɤɰɢʁɚ ɝɪɟʁɧɨɝ ɮɥɭɢɞɚ, 

-  ɤɥɢɡɧɚ ɪɟɝɭɥɚɰɢʁɚ ɢ ɪɟɝɭɥɚɰɢʁɚ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɟɦɚ ɫɩɨʂɧɢɦ ɭɫɥɨɜɢɦɚ, 

-  ɡɚɲɬɢɬɚ ɤɨɬɥɚ ɨɞ ɧɢɫɤɨɬɟɦɩɟɪɚɬɭɪɧɟ ɤɨɪɨɡɢʁɟ, 

-  ɡɚɲɬɢɬɚ ɤɨɬɥɚ ɨɞ ɧɟɫɬɚɧɤɚ ɜɨɞɟ ɢ ɞɪ. 



47 

 

ɉɪɟɞɜɢђɟɧɢ ɫɭ ɢ ɫɜɢ ɩɨɬɪɟɛɧɢ ɦɟɪɧɢ ɢɧɫɬɪɭɦɟɧɬɢ ɡɚ ɜɢɡɭɟɥɧɨ ɩɪɚʄɟʃɟ ɪɚɞɚ 
ɤɨɬɥɚɪɧɢɰɟ. 

Ƚɨɪɢɨɧɢɰɢ ɫɭ ɨɩɪɟɦʂɟɧɢ ɫɜɨɦ ɩɨɬɪɟɛɧɨɦ ɨɩɪɟɦɨɦ ɢ ɫɢɝɭɪɧɨɫɧɢɦ ɭɪɟђɚʁɢɦɚ ɡɚ 
ɩɨɭɡɞɚɧ, ɬɪɚʁɚɧ ɢ ɛɟɡɛɟɞɚɧ ɪɚɞ, ɚ ɢɫɩɨɪɭɱɭʁɭ ɫɭ ɭ ɤɨɦɩɥɟɬɭ ɫɚ ɟɥɟɤɬɪɨɦɨɬɨɪɨɦ, ɤɨɥɨɦ 
ɜɟɧɬɢɥɚɬɨɪɚ ɢ ɧɢɫɤɨɩɪɢɬɢɫɧɨɦ ɝɚɫɧɨɦ ɪɚɦɩɨɦ, ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɫɩɟɰɢɮɢɤɚɰɢʁɢ 
ɢɫɩɨɪɭɱɢɨɰɚ ɢ ɜɚɠɟʄɢɦ ɩɪɨɩɢɫɢɦɚ ɝɚɫɧɟ ɬɟɯɧɢɤɟ. ɉɪɟɞɜɢђɟɧɢ ɫɭ ɝɚɫɧɢ ɝɨɪɢɨɧɢɰɢ 
ɜɪɯɭɧɫɤɨɝ ɤɜɚɥɢɬɟɬɚ ɪɟɧɨɦɢɪɚɧɨɝ ɫɜɟɬɫɤɨɝ ɩɪɨɢɡɜɨђɚɱɚ Cuenod. 

ɇɚɩɨʁɧɢ ɩɪɢɬɢɫɚɤ ɝɚɫɚ ɢɫɩɪɟɞ ɝɨɪɢɨɧɢɤɚ ʁɟ 100 mbar, a ɫɬɚɛɢɥɚɧ ɪɚɡɜɨɞ ɝɚɫɚ ɞɨ 
ɝɨɪɢɨɧɢɤɚ ɡɚɜɪɲɚɜɚ ɫɟ ɡɚɩɨɪɧɨɦ ɤɭɝɥɚɫɬɨɦ ɫɥɚɜɢɧɨɦ. ɂɡɚ ɫɥɚɜɢɧɟ ɩɪɟɞɜɢђɟɧ ʁɟ ɮɢɥɬɟɪ 
ɡɚ ɝɚɫ, ɚ ɡɚ ɩɪɢɤʂɭɱɢɜɚʃɟ ɝɨɪɢɨɧɢɤɚ ɫɚ ɧɢɫɤɨɩɪɢɬɢɫɧɨɦ ɝɚɫɧɨɦ ɪɚɦɩɨɦ ɩɪɟɞɜɢђɟɧɨ ʁɟ 
ɦɟɬɚɥɧɨ ɮɥɟɤɫɢɛɢɥɧɨ ɰɪɟɜɨ ɩɪɨɩɢɫɚɧɨɝ ɤɜɚɥɢɬɟɬɚ.  

Ʉɨɬɥɨɜɢ ɪɚɞɟ ɫɚ ɧɚɞɩɪɢɬɢɫɤɨɦ, ɩɪɢ ɱɟɦɭ ɫɟ ɞɢɦɧɢ ɝɚɫɨɜɢ ɨɞɜɨɞɟ ɡɚɫɟɛɧɢɦ ɦɟɬɚɥɧɢɦ 
ɫɚɦɨɫɬɨʁɟʄɢɦ ɞɢɦʃɚɰɢɦɚ ɫɚ ɬɨɩɥɨɬɧɨɦ ɢɡɨɥɚɰɢʁɨɦ ɭ ɩɥɚɲɬɭ ɨɞ Ⱥl-ɥɢɦɚ. 

ɐɢɪɤɭɥɚɰɢʁɚ ɜɨɞɟ ɭ ɫɢɫɬɟɦɭ ʁɟ ɩɪɢɧɭɞɧɚ, ɩɨɦɨʄɭ ɦɪɟɠɧɟ ɰɢɪɤɭɥɚɰɢɨɧɟ ɩɭɦɩɟ (ɪɚɞɧɚ ɢ 
ɪɟɡɟɪɜɧɚ) ɧɚ ɡɚʁɟɞɧɢɱɤɨɦ ɰɟɜɨɜɨɞɭ ɩɨɜɪɚɬɧɟ ɜɨɞɟ. (ɐɢɪɤɭɥɚɰɢɨɧɟ ɩɭɦɩɟ ɩɨɬɪɟɛɧɨ ʁɟ 

ɩɪɨɜɟɪɢɬɢ ɭ ɫɦɢɫɥɭ ɪɚɫɩɨɥɨɠɢɜɨɝ ɧɚɩɨɪɚ ɧɚɤɨɧ ɯɢɞɪɚɭɥɢɱɤɨɝ ɩɪɨɪɚɱɭɧɚ ɩɪɢɦɚɪɧɟ 
ɦɪɟɠɟ ɝɪɟʁɧɨɝ ɮɥɭɢɞɚ ɤɨɪɢɫɧɢɤɚ.) 

Ɂɚ ɪɟɝɭɥɢɫɚʃɟ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɥɚɡɧɟ ɜɨɞɟ ɩɪɟɦɚ ɫɩɨʂɧɢɦ ɭɫɥɨɜɢɦɚ, ɡɚɲɬɢɬɭ ɤɨɬɥɨɜɚ ɢ 
ɞɪ. ɩɪɟɞɜɢђɟɧ ʁɟ ɪɟɝɭɥɚɰɢɨɧɢ ɤɪɭɝ ɭ ɢɫɩɨɪɭɰɢ Sauter. 

ɉɭʃɟʃɟ ɢ ɞɨɩɭʃɚɜɚʃɟ ɫɢɫɬɟɦɚ ɩɪɟɞɜɢђɟɧɨ ʁɟ ɨɦɟɤɲɚɧɨɦ ɜɨɞɨɦ. ɍɪɟђɚʁ ɡɚ ɯɟɦɢʁɫɤɭ 
ɩɪɢɩɪɟɦɭ ɜɨɞɟ ɫɚɫɬɨʁɢ ɫɟ ɨɞ ʁɨɧɨɢɡɦɟʃɢɜɚɱɤɨɝ ɮɢɥɬɪɚ ɢ ɩɨɫɭɞɟ ɡɚ ɫɨ ɡɚ ɪɟɝɟɧɟɪɚɰɢʁɭ. 
ɂɡɚɛɪɚɧɢ ɩɨɫɬɭɩɚɤ ɡɚɦɟɧɟ ʁɨɧɚ ɤɚɥɰɢʁɭɦɚ ɢ ɦɚɝɧɟɡɢʁɭɦɚ ɧɚɬɪɢʁɭɦɨɜɢɦ ʁɨɧɢɦɚ 
ɨɛɟɡɛɟђɭʁɟ ɩɨɬɪɟɛɚɧ ɤɜɚɥɢɬɟɬɟɬ ɤɨɬɥɨɜɫɤɟ ɜɨɞɟ. Ɂɚɫɢʄɟɧɚ ɤɢɫɟɥɚ ʁɨɧɨɢɡɦɟʃɢɜɚɱɤɚ ɦɚɫɚ 
ɪɟɝɟɧɟɪɢɲɟ ɫɟ ɪɚɫɬɜɨɪɨɦ ɤɭɯɢʃɫɤɟ ɫɨɥɢ. 

Ɂɚ ɨɛɟɡɛɟђɟʃɟ ɢɡɜɨɪɢɲɬɚ ɢ ɨɞɪɠɚɜɚʃɟ ɩɪɢɬɢɫɤɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɛɚɬɟɪɢʁɚ ɨɞ ɬɪɢ 
ɡɚɬɜɨɪɟɧɟ ɟɤɫɩɚɧɡɢɨɧɟ ɩɨɫɭɞɟ ɩɪɨɢɡɜɨɞ Elbi, ɫɚ ɫɢɝɭɪɧɨɫɧɢɦ ɰɟɜɨɜɨɞɨɦ ɢ ɫɢɝɭɪɧɨɫɧɢɦ 
ɜɟɧɬɢɥɨɦ ɫɚ ɨɩɪɭɝɨɦ. [12] 

Ɇɟɦɛɪɚɧɟ ɟɤɫɩɚɧɡɢɨɧɢɯ ɫɭɞɨɜɚ ɤɨʁɢɦɚ ɫɟ ɨɞɜɚʁɚ ɜɨɞɟɧɢ ɢ ɝɚɫɧɢ ɩɪɨɫɬɨɪ ɭ ɩɨɫɭɞɚɦɚ 
ɦɨɪɚʁɭ ɛɢɬɢ ɢɡɪɚђɟɧɟ ɨɞ ɦɚɬɟɪɢʁɚɥɚ ɤɨʁɢ ʁɟ ɬɪɚʁɧɨ ɨɬɩɨɪɚɧ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɨɞ 110°C. 

ɋɜɚɤɢ ɤɨɬɚɨ ɞɨɞɚɬɧɨ ʁɟ ɡɚɲɬɢʄɟɧ ɨɞ ɜɢɫɨɤɨɝ ɩɪɢɬɢɫɤɚ ɫɨɩɫɬɜɟɧɢɦ ɜɟɧɬɢɥɨɦ 
ɫɢɝɭɪɧɨɫɬɢ ɫɚ ɨɩɪɭɝɨɦ. 

Ɋɚɞɧɢ ɩɪɢɬɢɫɚɤ ɤɨɬɥɚɪɧɢɰɟ ʁɟ ɨɤɨ 3 bar. 

Ɂɚ ɡɚɲɬɢɬɭ ɤɨɬɥɨɜɚ ɨɞ ɧɢɫɤɨɬɟɦɩɟɪɚɬɭɪɫɤɟ ɤɨɪɨɡɢʁɟ ɢ ɫɦɚʃɟʃɚ ɬɟɦɩɟɪɚɬɭɪɫɤɢɯ 
ɞɢɥɚɬɚɰɢʁɚ ɤɨɬɥɨɜɚ ɩɪɟɞɜɢђɟɧɟ ɫɭ ɪɟɰɢɪɤɭɥɚɰɢɨɧɟ ɩɭɦɩɟ, ɡɚ ɫɜɚɤɢ ɤɨɬɚɨ ɩɨɫɟɛɧɨ, ɤɨʁɟ 
ɫɟ ɭɤʂɭɱɭʁɭ ɬɟɪɦɨɫɬɚɬɨɦ ɤɨʁɢ ɪɟɝɢɫɬɪɭʁɟ ɩɚɞ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɜɪɚɬɧɟ ɜɨɞɟ ɢɡ ɫɢɫɬɟɦɚ 
ɢɫɩɨɞ ɩɨɞɟɲɟɧɟ ɜɪɟɞɧɨɫɬɢ (min 55°C). 
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ɋɜɚ ɢɡɚɛɪɚɧɚ ɨɩɪɟɦɚ ɩɨɜɟɡɚɧɚ ʁɟ ɫɚ ɰɟɜɨɜɨɞɨɦ ɩɪɨɩɢɫɚɧɨɝ ɩɪɟɱɧɢɤɚ. ɐɟɜɨɜɨɞ ɫɟ 
ɩɨɫɬɚɜʂɚ ɧɚ ɨɞɝɨɜɚɪɚʁɭʄɟ ɨɫɥɨɧɰɟ, ɡɚɲɬɢʄɭʁɟ ɨɞ ɤɨɪɨɡɢʁɟ ɢ ɮɚɪɛɚ ɨɞɝɨɜɚɪɚʁɭʄɢɦ 
ɛɨʁɚɦɚ. 

ɇɚ ɧɚʁɜɢɲɢɦ ɬɚɱɤɚɦɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɭɝɪɚɞʃɚ ɨɞɡɪɚɱɧɢɯ ɫɭɞɨɜɚ ɡɚ ɢɫɩɭɫɬ ɜɚɡɞɭɯɚ ɫɚ 
ɡɚɩɨɪɧɨɦ ɚɪɦɚɬɭɪɨɦ, ɚ ɧɚ ɧɚʁɧɢɠɢɦ ɞɪɟɧɚɠɧɚ ɚɪɦɚɬɭɪɚ ɡɚ ɩɪɚɠʃɟʃɟ ɢɧɫɬɚɥɚɰɢʁɟ. 

ɐɟɥɨɤɭɩɧɚ ɨɩɪɟɦɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɡɚ ɫɦɟɲɬɚʁ ɧɚ ɞɚɬɨʁ ɥɨɤɚɰɢʁɢ ɭ ɦɨɧɬɚɠɧɨɦ ɨɛʁɟɤɬɭ – 

ɤɨɧɬɟʁɧɟɪɭ ɩɨɬɪɟɛɧɢɯ ɞɢɦɟɧɡɢʁɚ. 

ɍ ɤɨɬɥɚɪɧɢɰɢ ʁɟ ɩɪɟɞɜɢђɟɧ, ɭ ɫɤɥɚɞɭ ɫɚ ɩɪɨɩɢɫɢɦɚ, ʁɟɞɚɧ ɭɦɢɜɚɨɧɢɤ ɫɚ ɫɥɚɜɢɧɨɦ ɡɚ 
ɜɨɞɭ DN20 ɫɚ ɧɚɫɬɚɜɤɨɦ ɡɚ ɝɭɦɟɧɭ ɰɟɜ ɢ ɫɥɢɜɧɢɤ ɡɚ ɨɬɩɚɞɧɟ ɜɨɞɟ ɢɡ ɤɨɬɥɚɪɧɢɰɟ ɤɨʁɟ ɫɟ 
ɦɨɝɭ ɭ ʃɨʁ ɩɨʁɚɜɢɬɢ. 

Ʉɚɧɚɥɢɡɚɰɢɨɧɢ ɨɞɜɨɞɢ (ɨɞ ɫɥɢɜɧɢɤɚ ɢ ɭɦɢɜɚɨɧɢɤɚ) ɦɨɪɚʁɭ ɫɟ ɢɡɜɟɫɬɢ ɩɪɟɦɚ ɱɥ. 58 
ɉɪɚɜɢɥɧɢɤɚ ɨ ɝɚɫɧɢɦ ɤɨɬɥɚɪɧɢɰɚɦɚ. 

ȼɟɧɬɢɥɚɰɢʁɚ ɤɨɬɥɚɪɧɢɰɟ ɜɪɲɢ ɫɟ ɩɪɢɪɨɞɧɢɦ ɩɭɬɟɦ. 

Ɂɚ ɩɪɢɥɢɜ ɫɜɟɠɟɝ ɜɚɡɞɭɯɚ ɡɚ ɫɚɝɨɪɚɜɚʃɟ ɢ ɜɚɧɬɢɥɚɰɢʁɭ ɩɪɟɞɜɢђɟɧɢ ɫɭ ɜɟɧɬɢɥɚɰɢɨɧɢ 
ɨɬɜɨɪɢ ɡɚ ɩɪɢɪɨɞɧɭ ɜɟɧɬɢɥɚɰɢʁɭ ɧɚ ɧɚɫɩɪɚɦɧɢɦ, ɭɠɢɦ ɡɢɞɨɜɢɦɚ ɤɨɬɥɚɪɧɢɰɟ. 

Ⱦɨɜɨɞɧɢ ɨɬɜɨɪɢ ɫɭ ɞɜɟ ɮɢɤɫɧɟ ɠɚɥɭɡɢɧɟ ɭ ɞɨʃɨʁ ɡɨɧɢ ɡɢɞɚ, ɨɞɜɨɞɧɢ ɨɬɜɨɪ ʁɟ ʁɟɞɧɚ 
ɮɢɤɫɧɚ ɠɚɥɭɡɢɧɚ ɢɫɩɨɞ ɩɥɚɮɨɧɚ ɧɚ ɧɚɫɩɪɚɦɧɨɦ ɡɢɞɭ. 

ɍ ɤɨɬɥɚɪɧɢɰɢ ʁɟ ɩɪɟɞɜɢђɟɧɚ ɢ ɩɪɨɩɢɫɚɧɚ ɦɨɛɢɥɧɚ ɨɩɪɟɦɚ ɡɚ ɝɚɲɟʃɟ ɩɨɠɚɪɚ, a ɩɨɪɟɞ 
ɤɨɬɥɚɪɧɢɰɟ ɩɪɟɞɜɢђɟɧ ʁɟ ɯɢɞɪɚɧɬ ɩɪɟɦɚ ɩɪɨɩɢɫɢɦɚ. 
 

7.2. ȽȺɋɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ 

 

Ƚɚɫɧɢ ɞɟɨ ɤɨɬɥɚɪɧɢɰɟ ɨɛɭɯɜɚɬɚ ɭɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ ɨɞ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ 
ɫɬɚɧɢɰɟ ɆɊɋ (ɨɞ ɩɪɨɬɢɜɩɨɠɚɪɧɨɝ ɜɟɧɬɢɥɚ – ɉɉȼ) ɧɚ ɮɚɫɚɞɢ ɤɨɬɥɚɪɧɢɰɟ ɡɚɤʂɭɱɧɨ ɫɚ 
ɡɚɩɨɪɧɨɦ ɝɚɫɧɨɦ ɚɪɦɚɬɭɪɨɦ ɢɫɩɪɟɞ ɝɚɫɧɢɯ ɪɚɦɩɢ ɝɨɪɢɨɧɢɤɚ ɢ ɫɚɦɟ ɝɨɪɢɨɧɢɤɟ ɫɚ 
ɝɚɫɧɢɦ ɪɚɦɩɚɦɚ. 

Ɇɟɪɧɨɪɟɝɭɥɚɰɢɨɧɚ ɫɬɚɧɢɰɚ ɆɊɋ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɡɚ ɩɨɫɬɚɜʂɚʃɟ ɧɚ ɨɛʁɟɤɬɭ ɤɨɪɢɫɧɢɤɚ 
(ɝɚɫɧɚ ɤɨɬɥɚɪɧɢɰɚ), ɭɡ ɡɚɞʃɢ ɮɚɫɚɞɧɢ ɡɢɞ ɛɟɡ ɨɬɜɨɪɚ. 

Ɇɟɪɧɨɪɟɝɭɥɚɰɢɨɧɚ ɫɬɚɧɢɰɟ (ɆɊɋ) ʁɟ G-160 ɩɪɨɢɡɜɨɞ Gasteh ɭ ɤɨʁɨʁ ʄɟ ɫɟ ɜɪɲɢɬɢ 
ɪɟɞɭɤɰɢʁɚ ɩɪɢɬɢɫɤɚ ɝɚɫɚ ɩɪɟɦɚ ɩɨɬɪɟɛɚɦɚ ɩɨɬɪɨɲɚɱɚ, ɦɟɪɟʃɟ ɩɨɬɪɨɲʃɟ, ɮɢɥɬɪɢɪɚʃɟ 
ɝɚɫɚ ɢ ɫɢɝɭɪɧɨɫɧɚ ɤɨɧɬɪɨɥɚ ɡɚɞɚɬɢɯ ɩɚɪɚɦɟɬɚɪɚ.  

ɋɬɚɧɢɰɚ ʁɟ ɞɜɨɥɢɧɢʁɫɤɚ (ʁɟɞɧɚ ɪɚɞɧɚ ɢ ʁɟɞɧɚ ɪɟɡɟɪɜɧɚ ɥɢɧɢʁɚ), ɤɚɩɚɰɢɬɟɬɚ Qmax = 250 
mn3/h, Qmin = 20 mn3/h, ɫɚ ɦɟɪɚɱɟɦ ɩɪɨɬɨɤɚ ɝɚɫɚ ɫɚ ɪɨɬɚɰɢɨɧɢɦ ɤɥɢɩɨɜɢɦɚ ɱɢʁɢ ɨɩɫɟɝ 
ɦɟɪɟʃɚ ɨɛɭɯɜɚɬɚ ɩɪɨɬɨɤɟ ɨɞ ɦɚɤɫɢɦɚɥɧɨ ɩɪɟɞɜɢђɟɧɢɯ (170 mn3/h) ɞɨ ɦɚʃɢɯ ɢɥɢ 
ʁɟɞɧɚɤɢɯ ɦɢɧɢɦɚɥɧɨ ɢɧɫɬɚɥɢɫɚɧɨʁ ɫɧɚɡɢ ɛɢɥɨ ɤɨɝ ɩɨʁɟɞɢɧɚɱɧɨɝ ɬɪɨɲɢɥɚ (20 mn3/h). 

ɉɪɢɬɢɫɰɢ ɝɚɫɚ (ɦɚɧɨɦɟɬɚɪɫɤɢ) ɫɭ: 
- ɭɥɚɡɧɢ ɩɪɢɬɢɫɚɤ: pul = 6 bar  (ɭ ɝɚɫɨɜɨɞɭ), 
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- ɢɡɥɚɡɧɢ ɩɪɢɬɢɫɚɤ: pizl = 100 mbar, ɭ ɫɤɥɚɞɭ ɫɚ ɬɟɯɧɨɥɨɝɢʁɨɦ ɩɨɬɪɨɲɚɱɚ (ɝɚɫɧɚ 
ɤɨɬɥɚɪɧɢɰɚ). 

Ɇɟɪɧɨɪɟɝɭɥɚɰɢɨɧɚ ɫɬɚɧɢɰɚ ɢɫɩɨɪɭɱɭʁɟ ɫɟ ɢ ɭɝɪɚђɭʁɟ ɤɚɨ ɤɨɦɩɥɟɬɚɧ ɩɪɨɢɡɜɨɞ Gasteh, 
ɢɡɪɚђɟɧɚ, ɤɨɦɩɥɟɬɢɪɚɧɚ ɢ ɢɫɩɢɬɚɧɚ ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɩɪɨɩɢɫɢɦɚ, ɡɚɯɬɟɜɢɦɚ ɞɢɫɬɪɢɛɭɬɟɪɚ 
(ȳɉ „ɋɪɛɢʁɚɝɚɫ“) ɢ ɫɚ ɢɡɜɟɞɟɧɢɦ ɫɜɢɦ ɩɨɬɪɟɛɧɢɦ ɟɥɟɤɬɪɢɱɧɢɦ ɦɟђɭɜɟɡɚɦɚ ɡɚ ɭɡɟɦʂɟʃɟ 
ɢ ɢɡʁɟɞɧɚɱɟʃɟ ɩɨɬɟɧɰɢʁɚɥɚ ɬɚɤɨ ɞɚ ɩɪɟɨɫɬɚʁɟ ɫɚɦɨ ʃɟɧɨ ɩɨɜɟɡɢɜɚʃɟ ɧɚ ɬɟɦɟʂɧɢ 
ɭɡɟɦʂɢɜɚɱ ɤɨɬɥɚɪɧɢɰɟ. 

ɂɡɚ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ, ɧɚ ɰɟɜɨɜɨɞɭ ɧɢɫɤɨɝ ɩɪɢɬɢɫɤɚ (ɭɧɭɬɪɚɲʃɚ ɝɚɫɧɚ 
ɢɧɫɬɚɥɚɰɢʁɚ) ɧɚ ɮɚɫɚɞɢ ɤɨɬɥɚɪɧɢɰɟ, ɧɚ ɞɨɯɜɚɬ ɪɭɤɟ, ɩɪɟɞɜɢђɟɧɟ ɫɭ ɬɪɢ ɤɭɝɥɚɫɬɟ ɝɚɫɧɟ 
ɫɥɚɜɢɧɟ, ɢ ɬɨ: 

DN100PN16 – ɩɪɢɪɭɛɧɢɱɤɚ – ɝɥɚɜɧɢ ɡɚɩɨɪɧɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ – ɩɪɨɬɢɜɩɨɠɚɪɧɢ ɜɟɧɬɢɥ 
ɧɚ ɢɡɥɚɡɧɨɦ ɰɟɜɨɜɨɞɭ ɢɡ ɆɊɋ; 

DN80PN16 – ɩɪɢɪɭɛɧɢɱɤɚ – ɝɥɚɜɧɢ ɡɚɩɨɪɧɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ ɡɚ ɤɨɬɥɚɪɧɢɰɭ – 

ɩɪɨɬɢɜɩɨɠɚɪɧɢ ɜɟɧɬɢɥ ɡɚ ɤɨɬɥɚɪɧɢɰɭ 

DN50PN16 – ɧɚɜɨʁɧɚ – ɝɚɫɧɚ ɤɭɝɥɚɫɬɚ ɫɥɚɜɢɧɚ, ɧɚɜɨʁɧɚ ɧɚ ɪɟɡɟɪɜɧɨɦ ɩɪɢɤʂɭɱɤɭ ɡɚ 
ɧɚɤɧɚɞɧɭ ɩɨɬɪɨɲʃɭ.  

Ⱦɢɦɟɧɡɢʁɚ ɩɨɥɚɡɧɨɝ ɰɟɜɨɜɨɞɚ ɨɞɪɟђɟɧɚ ʁɟ ɡɚ ɦɚɤɫɢɦɚɥɧɭ ɨɞɨɛɪɟɧɭ ɩɨɬɪɨɲʃɭ ɝɚɫɚ 
(Qmax = 240 mn3/h) ɢ ɧɚ ʃɟɝɚ ɫɟ, ɨɫɢɦ ɩɪɟɞɜɢђɟɧɨɝ ɪɟɡɟɪɜɧɨɝ ɩɪɢɤʂɭɱɤɚ DN50, 

ɟɜɟɧɬɭɚɥɧɨ ɧɚɤɧɚɞɧɨ ɦɨɝɭ ɩɪɢɤʂɭɱɢɬɢ ɢ ɞɪɭɝɢ ɩɨɬɪɨɲɚɱɢ ɝɚɫɚ ɭ ɨɤɜɢɪɭ ɨɞɨɛɪɟɧɟ 
ɩɨɬɪɨɲʃɟ.  

ɍɧɭɬɪɚɲʃɚ ɝɚɫɧɚ ɢɧɫɬɚɥɚɰɢʁɚ ʁɟ ɨɞ ɱɟɥɢɱɧɨɝ ɰɟɜɨɜɨɞɚ ɩɪɨɩɢɫɚɧɨɝ ɤɜɚɥɢɬɟɬɚ. ȼɨɞɢ ɫɟ 
ɩɨ ɫɩɨʂɧɨɦ ɢ ɩɨ ɭɧɭɬɪɚɲʃɢɦ ɡɢɞɨɜɢɦɚ ɢ ɢɫɩɨɞ ɩɥɚɮɨɧɚ ɤɨɬɥɚɪɧɢɰɟ. ɋɬɚɛɢɥɚɧ ɪɚɡɜɨɞ 
ɝɚɫɚ ɞɨ ɝɨɪɢɨɧɢɤɚ ɡɚɜɪɲɚɜɚ ɫɟ ɡɚɩɨɪɧɨɦ ɤɭɝɥɚɫɬɨɦ ɫɥɚɜɢɧɨɦ.  

ɂɡɚ ɩɪɢɤʂɭɱɧɟ ɝɚɫɧɟ ɫɥɚɜɢɧɟ ɩɪɟɞɜɢђɟɧ ʁɟ ɮɢɥɬɟɪ ɡɚ ɝɚɫ ɢ ɦɚɧɨɦɟɬɚɪ ɫɚ ɜɨɞɨɦ ɡɚ 
ɢɡɞɭɜɚɜɚʃɟ, ɰɟɜ DN20, ɤɨʁɚ ɫɟ ɧɚ ɩɪɨɩɢɫɚɧ ɧɚɱɢɧ ɢɡɜɨɞɢ ɜɚɧ ɤɨɬɥɚɪɧɢɰɟ. 

Ɂɚ ɩɪɢɤʂɭɱɢɜɚʃɟ ɫɜɚɤɨɝ ɝɨɪɢɨɧɢɤɚ ɫɚ ɧɢɫɤɨɩɪɢɬɢɫɧɨɦ ɝɚɫɧɨɦ ɪɚɦɩɨɦ ɧɚ ɝɚɫɨɜɨɞ 
ɩɪɢɬɢɫɤɚ 100 mbar ɩɪɟɞɜɢђɟɧɨ ʁɟ ɦɟɬɚɥɧɨ ɮɥɟɤɫɢɛɢɥɧɨ ɰɪɟɜɨ ɩɪɨɩɢɫɚɧɨɝ ɤɜɚɥɢɬɟɬɚ. 
 

7.3. ɌȿɏɇɂɑɄɂ ɍɋɅɈȼɂ ɁȺ ɄɈɌɅȺɊɇɂɐȿ 
 

Ɉɜɢɦ ɬɟɯɧɢɱɤɢɦ ɭɫɥɨɜɢɦɚ ɞɚɬɟ ɫɭ ɨɫɧɨɜɧɟ ɫɦɟɪɧɢɰɟ ɡɚ ɢɡɜɨђɟʃɟ ɪɚɞɨɜɚ ɧɚ 
ɩɨɫɬɪɨʁɟʃɭ, ɚ ɢɡɜɨђɚɱ ɪɚɞɨɜɚ ʁɟ ɨɛɚɜɟɡɚɧ ɞɚ ɫɟ ɩɪɢɞɪɠɚɜɚ ɫɜɢɯ ɡɚɤɨɧɫɤɢɯ ɢ ɬɟɯɧɢɱɤɢɯ 
ɧɨɪɦɚɬɢɜɚ ɩɪɟɞɜɢђɟɧɢɯ ɡɚ ɨɜɭ ɜɪɫɬɭ ɨɛʁɟɤɚɬɚ. 

Ɇɨɧɬɚɠɚ ɨɩɪɟɦɟ 

Ɇɨɧɬɚɠɭ ɨɩɪɟɦɟ ɬɪɟɛɚ ɢɡɜɟɫɬɢ ɩɪɟɦɚ ɭɩɭɬɫɬɜɭ ɩɪɨɢɡɜɨђɚɱɚ ɢ ɞɢɫɩɨɡɢɰɢɨɧɢɦ 
ɰɪɬɟɠɢɦɚ. ɉɪɢɥɢɤɨɦ ɦɨɧɬɚɠɟ, ɨɞɧɨɫɧɨ ɩɨɫɬɚɜʂɚʃɚ ɨɩɪɟɦɟ ɧɚ ɬɟɦɟʂɟ, ɦɨɪɚ ɫɟ ɜɨɞɢɬɢ 
ɪɚɱɭɧɚ ɞɚ ɧɟ ɞɨђɟ ɞɨ ɨɲɬɟʄɟʃɚ ɨɫɟɬʂɢɜɢɯ ɞɟɥɨɜɚ ɨɩɪɟɦɟ. 
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ɉɪɟ ɩɨɞɥɢɜɚʃɚ ɬɟɦɟʂɚ ɢ ɚɧɤɟɪ – ɡɚɜɪɬʃɟɜɚ, ɬɪɟɛɚ ɩɨɫɬɨʂɚ ɡɚ ɨɩɪɟɦɭ ɢɡɧɢɜɟɥɢɫɚɬɢ 
ɩɨɦɨʄɭ ɩɨɞɥɨɲɤɢ ɭ ɫɬɪɨɝɨ ɯɨɪɢɡɨɧɬɚɥɧɢ ɩɨɥɨɠɚʁ. 

ɋɜɭ ɚɪɦɚɬɭɪɭ, ɫɢɝɭɪɧɨɫɧɟ ɟɥɟɦɟɧɬɟ ɢ ɦɟɪɧɟ ɢɧɫɬɪɭɦɟɧɬɟ ɬɪɟɛɚ ɭɝɪɚɞɢɬɢ ɩɪɟɦɚ 
ɭɩɭɬɫɬɜɭ ɩɪɨɢɡɜɨђɚɱɚ ɨɩɪɟɦɟ ɢ ɢɫɩɢɬɚɬɢ ʃɢɯɨɜɨ ɮɭɧɤɰɢɨɧɢɫɚʃɟ. 

ɍɤɨɥɢɤɨ ʁɟ ɨɩɪɟɦɚ ɬɟɪɦɢɱɤɢ ɧɚɩɪɟɝɧɭɬɚ, ɬɪɟɛɚ ɨɛɟɡɛɟɞɢɬɢ ɞɨɛɪɨ ɧɚɥɟɝɚʃɟ ɢ ɫɥɨɛɨɞɚɧ 
ɪɚɞ ɩɨɤɪɟɬɧɢɯ ɨɫɥɨɧɚɰɚ. 

ɋɜɟ ɩɪɢɤʂɭɱɧɟ ɰɟɜɨɜɨɞɟ ɬɪɟɛɚ ɢɡɜɟɫɬɢ ɟɥɚɫɬɢɱɧɨ, ɤɚɤɨ ɛɢ ɫɟ ɫɦɚʃɢɥɨ ʃɢɯɨɜɨ ɞɟʁɫɬɜɨ 
ɧɚ ɞɨɡɜɨʂɟɧɭ ɜɪɟɞɧɨɫɬ ɨɩɬɟɪɟʄɟʃɚ. Ɂɚ ɨɩɫɥɭɠɢɜɚʃɟ ɨɩɪɟɦɟ, ɭɤɨɥɢɤɨ ʁɟ ɬɨ ɩɨɬɪɟɛɧɨ, 
ɬɪɟɛɚ ɢɡɜɟɫɬɢ ɨɞɝɨɜɚɪɚʁɭʄɟ ɩɨɞɟɫɬɟ ɫɚ ɫɬɟɩɟɧɢɲɬɟɦ ɢ ɨɝɪɚɞɚɦɚ. 

Ɍɚɤɨђɟ, ɚɤɨ ʁɟ ɩɨɬɪɟɛɧɨ, ɬɪɟɛɚ ɨɛɟɡɛɟɞɢɬɢ ɭɡɟɦʂɟʃɟ, ɯɥɚђɟʃɟ ɥɟɠɢɲɬɚ ɢ ɫɜɟ ɩɨɬɪɟɛɧɟ 
ɟɥɟɦɟɧɬɟ ɡɚ ɢɫɩɪɚɜɚɧ ɪɚɞ. ɉɨ ɢɡɜɪɲɟɧɨʁ ɦɨɧɬɚɠɢ ɢ ɢɫɩɢɬɢɜɚʃɭ "ɧɚ ɯɥɚɞɧɨ" ɬɪɟɛɚ 
ɨɩɪɟɦɭ ɞɨɛɪɨ ɨɱɢɫɬɢɬɢ ɢ ɨɞɦɚɫɬɢɬɢ, ɡɚɲɬɢɬɢɬɢ ɚɧɬɢɤɨɪɨɡɢɜɧɢɦ ɩɪɟɦɚɡɨɦ ɢɥɢ 
ɩɪɟɞɜɢђɟɧɨɦ ɮɚɪɛɨɦ, ɨɞɧɨɫɧɨ ɬɨɩɥɨɬɧɨɦ ɢɡɨɥɚɰɢʁɨɦ. 

Ɇɨɧɬɚɠɚ ɰɟɜɨɜɨɞɚ 

Ɇɨɧɬɚɠɭ ɰɟɜɨɜɨɞɚ ɬɪɟɛɚ ɢɡɜɟɫɬɢ ɩɪɟɦɚ ɲɟɦɚɦɚ ɢ ɞɢɫɩɨɡɢɰɢɨɧɢɦ ɰɪɬɟɠɢɦɚ. ɇɚ 
ɰɟɜɨɜɨɞɢɦɚ ɝɞɟ ʁɟ ɩɪɟɞɜɢђɟɧɚ ɞɢɥɚɬɚɰɢɨɧɚ ɥɢɪɚ ɢɥɢ ɩɪɨɫɬɨɪɧɚ ɤɨɦɩɟɧɡɚɰɢʁɚ ɢɡɦɟђɭ 
ɞɜɚ ɮɢɤɫɧɚ ɨɫɥɨɧɰɚ ɩɪɢ ɦɨɧɬɚɠɢ ɬɪɟɛɚ ɢɡɜɪɲɢɬɢ ɩɪɟɞɧɚɩɪɟɡɚʃɟ ɭ ɯɥɚɞɧɨɦ ɫɬɚʃɭ ɤɚɤɨ 
ʁɟ ɧɚɡɧɚɱɟɧɨ, ɨɞɧɨɫɧɨ 50% ɚɤɨ ɧɢʁɟ ɧɚɡɧɚɱɟɧɨ. ɂɡɜɨђɟʃɟ ɩɪɟɬɯɨɞɧɨɝ ɢɫɬɟɡɚʃɚ ɦɨɪɚ ɫɟ 
ɢɡɜɪɲɢɬɢ ɭ ɩɪɢɫɭɫɬɜɭ ɧɚɞɡɨɪɧɨɝ ɨɪɝɚɧɚ ɢ ɨɜɟɪɢɬɢ ɭ ɝɪɚђɟɜɢɧɫɤɨʁ ɤʃɢɡɢ. 

ɋɜɢ ɰɟɜɨɜɨɞɢ ɬɪɟɛɚ ɞɚ ɛɭɞɭ ɢɡɜɟɞɟɧɢ ɫɚ ɧɚɡɧɚɱɟɧɢɦ ɩɚɞɨɦ, ɬɚɤɨ ɞɚ ɫɟ ɦɨɝɭ ɩɪɚɡɧɢɬɢ ɧɚ 
ɧɚʁɧɢɠɢɦ ɬɚɱɤɚɦɚ ɨɞɧɨɫɧɨ ɨɞɡɪɚɱɢɜɚɬɢ ɧɚ ɧɚʁɜɢɲɢɦ ɬɚɱɤɚɦɚ ɚɤɨ ʁɟ ɬɨ ɩɨɬɪɟɛɧɨ. 

Ɉɫɥɚʃɚʃɟ ɰɟɜɨɜɨɞɚ ɬɪɟɛɚ ɢɡɜɟɫɬɢ ɩɪɟɦɚ ɧɚɜɟɞɟɧɢɦ ɪɚɫɬɨʁɚʃɢɦɚ, ɚ ɚɤɨ ɬɨ ɧɢʁɟ 
ɧɚɡɧɚɱɟɧɨ ɩɪɟɦɚ DIN ɫɬɚɧɞɚɪɞɭ. ɉɪɢ ɨɞɪɟђɢɜɚʃɭ ɪɚɫɬɨʁɚʃɚ ɨɫɥɨɧɚɰɚ ɧɚ ɰɟɜɨɜɨɞɭ 
ɬɪɟɛɚ ɢɦɚɬɢ ɭ ɜɢɞɭ ɞɢɦɟɧɡɢʁɟ ɰɟɜɢ, ɜɪɫɬɭ ɮɥɭɢɞɚ ɢ ʃɟɝɨɜɭ ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɜɪɫɬɭ 
ɢɡɨɥɚɰɢʁɟ, ɜɪɫɬɭ ɨɫɥɨɧɚɰɚ, ɚɤɨ ɬɨ ɧɢʁɟ ɞɚɬɨ ɭ ɩɪɨʁɟɤɬɭ, ɬɪɟɛɚ ɨɞɪɟɞɢɬɢ ɩɪɟɦɚ 
ɫɬɚɧɞɚɪɞɭ, ɬɚɤɨђɟ ɡɚɜɢɫɧɨ ɨɞ ɩɪɟɱɧɢɤɚ ɰɟɜɨɜɨɞɚ, ɜɪɫɬɟ ɮɥɭɢɞɚ, ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɧɚɱɢɧɚ 
ɨɫɥɚʃɚʃɚ. 

Ɏɢɤɫɧɢ ɨɫɥɨɧɰɢ ɬɪɟɛɚ ɞɚ ɛɭɞɭ ɬɚɤɨ ɢɡɜɟɞɟɧɢ ɞɚ ɦɨɝɭ ɞɚ ɩɪɢɦɟ ɢ ɩɪɟɧɟɫɭ ɫɜɚ 
ɨɩɬɟɪɟʄɟʃɚ ɛɟɡ ɞɟɮɨɪɦɚɰɢʁɟ ɰɟɜɨɜɨɞɚ. 

ɉɨɤɪɟɬɧɢ ɨɫɥɨɧɰɢ ɬɪɟɛɚ ɞɚ ɞɨɛɪɨ ɧɚɥɟɠɭ ɧɚ ɧɨɫɚɱɟ ɤɚɤɨ ɛɢ ɨɩɬɟɪɟʄɟʃɟ ɛɢɥɨ 
ɪɚɜɧɨɦɟɪɧɨ.  

Ʉɨɞ ɦɨɧɬɚɠɟ ɨɫɥɨɧɚɰɚ ɫɚ ɨɩɪɭɝɚɦɚ ɬɪɟɛɚ ɫɬɪɨɝɨ ɜɨɞɢɬɢ ɪɚɱɭɧɚ ɞɚ ɩɪɟɞɜɢђɟɧɚ 
ɨɩɬɟɪɟʄɟʃɚ ɨɩɪɭɝɚ ɭ ɡɚɝɪɟʁɚɧɨɦ ɫɬɚʃɭ ɰɟɜɨɜɨɞɚ ɛɭɞɭ ɩɪɟɦɚ ɞɚɬɨʁ ɞɨɤɭɦɟɧɬɚɰɢʁɢ. Ɉɜɨ 
ɫɟ ɩɨɫɟɛɧɨ ɨɞɧɨɫɢ ɧɚ ɰɟɜɨɜɨɞɟ ɜɢɫɨɤɨɝ ɩɪɢɬɢɫɤɚ. 

Ʉɨɧɫɬɪɭɤɰɢʁɟ ɧɨɫɚɱɚ ɰɟɜɨɜɨɞɚ ɬɪɟɛɚ ɞɚ ɨɛɟɡɛɟɞɟ ɞɨɛɪɨ ɨɫɥɚʃɚʃɟ ɰɟɜɨɜɨɞɚ, ɨɞɧɨɫɧɨ 
ɦɨɪɚʁɭ ɛɟɡ ɞɟɮɨɪɦɚɰɢʁɚ ɩɪɟɧɨɫɢɬɢ ɨɩɬɟɪɟʄɟʃɚ ɧɚ ɩɨɞɥɨɝɭ. Ɉɜɢ ɧɨɫɚɱɢ ɦɨɪɚʁɭ ɛɢɬɢ 
ɤɨɪɟɤɬɧɨ ɩɪɨɪɚɱɭɧɚɬɢ ɨɞ ɫɬɪɚɧɟ ɩɪɨʁɟɤɬɚɧɬɚ ɤɨɧɫɬɪɭɤɰɢʁɟ. 
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Ɂɚɫɭɧɢ ɢ ɜɟɧɬɢɥɢ ɤɚɨ ɢ ɨɫɬɚɥɚ ɚɪɦɚɬɭɪɚ ɬɪɟɛɚ ɞɚ ɛɭɞɭ ɚɬɟɫɬɢɪɚɧɢ ɡɚ ɪɚɞɧɢ ɩɪɢɬɢɫɚɤ ɢ 
ɬɟɦɩɟɪɚɬɭɪɭ ɦɟɞɢʁɭɦɚ. Ɍɚɤɨђɟ, ɩɪɢɪɭɛɧɢɰɟ, ɡɚɩɬɢɜɤɟ, ɡɚɜɪɬʃɢ, ɮɢɬɢɧɝ ɢ ɞɪ. ɦɨɧɬɚɠɧɢ 
ɦɚɬɟɪɢʁɚɥ ɬɪɟɛɚ ɞɚ ɨɞɝɨɜɚɪɚʁɭ ɪɚɞɧɢɦ ɭɫɥɨɜɢɦɚ ɢɧɫɬɚɥɚɰɢʁɟ – ɩɨɫɬɪɨʁɟʃɚ, ɨɞɧɨɫɧɨ 
ɬɪɟɛɚ ɞɚ ɫɭ ɭɫɚɝɥɚɲɟɧɢ ɫɚ ɨɞɝɨɜɚɪɚʁɭʄɢɦ JUS ɫɬɚɧɞɚɪɞɢɦɚ. 

Ɂɚɜɚɪɢɜɚʃɟ ɩɪɢɪɭɛɧɢɰɚ ɧɚ ɰɟɜɨɜɨɞɟ ɦɨɪɚ ɞɚ ɛɭɞɟ ɢɡɜɟɞɟɧɨ ɬɚɤɨ ɞɚ ɨɧɟ ɛɭɞɭ ɫɬɪɨɝɨ ɭ 
ɨɫɢ ɫɚ ɰɟɜɨɜɨɞɨɦ ɤɚɤɨ ɛɢ ɡɚɩɬɢɜɚʃɟ ɛɢɥɨ ɞɨɛɪɨ, ɚ ɨɩɬɟɪɟʄɟʃɟ ɡɚɜɪɬʃɟɜɚ ɪɚɜɧɨɦɟɪɧɨ. 

Ɂɚɜɚɪɢɜɚʃɟ ɰɟɜɨɜɨɞɚ ɬɪɟɛɚ ɢɡɜɟɫɬɢ ɩɪɟɦɚ ɞɟɛʂɢɧɢ ɡɢɞɚ ɰɟɜɢ ɢ ɜɪɫɬɢ ɦɚɬɟɪɢʁɚɥɚ 
ɨɞɝɨɜɚɪɚʁɭʄɢɦ ɩɨɫɬɭɩɤɨɦ, ɩɪɟɦɚ ɨɞɝɨɜɚɪɚʁɭʄɢɦ JUS ɫɬɚɧɞɚɪɞɢɦɚ ɡɚ ɡɚɜɚɪɢɜɚʃɟ.  

Ɍɚɤɨђɟ, ɬɪɟɛɚ ɩɪɢɦɟɧɢɬɢ ɨɞɝɨɜɚɪɚʁɭʄɢ ɩɨɫɬɭɩɚɤ ɬɟɪɦɢɱɤɟ ɨɛɪɚɞɟ ɡɚɜɚɪɚ ɤɨɞ ɥɟɝɢɪɚɧɢɯ 
ɦɚɬɟɪɢʁɚɥɚ. Ɂɚɜɚɪɢɜɚʃɟ ɨɞɪɟђɟɧɨɝ ɤɜɚɥɢɬɟɬɚ ɰɟɜɢ ɦɨɠɟ ɜɪɲɢɬɢ ɫɚɦɨ ɚɬɟɫɬɢɪɚɧɢ 
ɡɚɜɚɪɢɜɚɱ ɡɚ ɬɭ ɜɪɫɬɭ ɪɚɞɨɜɚ. 

ɉɨ ɡɚɜɪɲɟɧɨʁ ɦɨɧɬɚɠɢ ɢ ɯɥɚɞɧɨʁ ɩɪɨɛɢ, ɰɟɜɨɜɨɞɟ ɢ ɨɫɥɨɧɰɟ ɫɚ ɧɨɫɚɱɢɦɚ ɬɪɟɛɚ ɞɨɛɪɨ 
ɨɱɢɫɬɢɬɢ, ɨɞɦɚɫɬɢɬɢ, ɚ ɩɨɬɨɦ ɢɡɨɥɨɜɚɬɢ ɢɥɢ ɨɮɚɪɛɚɬɢ. 

Ɍɟɯɧɢɱɤɚ ɢɫɩɢɬɢɜɚʃɚ 

ɉɨ ɡɚɜɪɲɟɧɨʁ ɦɨɧɬɚɠɢ ɨɩɪɟɦɟ ɢ ɰɟɜɨɜɨɞɚ ɬɪɟɛɚ ɢɡɜɪɲɢɬɢ ɩɨʁɟɞɢɧɚɱɧɨ ɢɫɩɢɬɢɜɚʃɟ 
ɫɜɚɤɨɝ ɟɥɟɦɟɧɬɚ ɨɩɪɟɦɟ ɨɞɧɨɫɧɨ ɰɟɜɨɜɨɞɚ, ɚ ɡɚɬɢɦ ɤɨɦɩɥɟɬɧɟ ɭɪɟђɚʁɟ ɭɤɨɥɢɤɨ ʁɟ ɬɨ 
ɬɟɯɧɨɥɨɲɤɢ ɢɡɜɨɞʂɢɜɨ. 

ɋɜɟ ɚɝɪɟɝɚɬɟ ɫɚ ɩɨɝɨɧɫɤɢɦ ɟɥɟɤɬɪɨɦɨɬɨɪɨɦ ɩɪɟ ɩɪɜɨɝ ɭɤʂɭɱɢɜɚʃɚ ɬɪɟɛɚ ɩɪɨɜɟɪɢɬɢ ɞɚ 
ɥɢ ɫɭ ɡɚɲɬɢʄɟɧɢ ɨɞ ɫɬɪɭʁɧɨɝ ɭɞɚɪɚ ɧɚ ɫɩɨʂɧɢ ɞɨɞɢɪ. Ɍɚɤɨђɟ, ɬɪɟɛɚ ɩɪɨɜɟɪɢɬɢ ɢ ɞɚ ɥɢ ʁɟ 
ɢɡɜɪɲɟɧɚ ɡɚɲɬɢɬɚ ɦɨɬɨɪɚ ɨɞ ɩɪɟɨɩɬɟɪɟʄɟʃɚ. Ɍɚɤɨђɟ, ɤɨɞ ɫɜɢɯ ɜɪɫɬɚ ɩɭɦɩɢ ɩɪɨɬɨɤ 
ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɩɪɟɦɚ ɩɪɨʁɟɤɬɭ ɤɚɤɨ ɛɢ ɫɟ ɢɡɛɟɝɥɨ ɩɪɟɝɪɟɜɚʃɚ ɥɟɠɢɲɬɚ ɢ ɞɪɭɝɢɯ ɪɚɞɧɢɯ 
ɫɤɥɨɩɨɜɚ. 

ɉɪɟ ɩɪɜɨɝ ɩɭɲɬɚʃɚ ɭ ɩɨɝɨɧ ɬɪɟɛɚ ɪɭɱɧɨ ɩɪɨɜɟɪɢɬɢ ɞɚ ɥɢ ɫɟ ɨɛɪɬɧɢ ɫɤɥɨɩɨɜɢ ɥɚɤɨ 
ɨɛɪʄɭ ɢ ɞɚ ɥɢ ɫɭ ɫɩɨʁɧɢɰɟ ɩɪɚɜɢɥɧɨ ɩɨɫɬɚɜʂɟɧɟ.  

ɉɪɜɨ ɭɤʂɭɱɢɜɚʃɟ ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɤɪɚɬɤɨɬɪɚʁɧɨ ɤɚɤɨ ɛɢ ɫɟ ɢɡɛɟɝɥɟ ɟɜɟɧɬɭɚɥɧɟ ɯɚɜɚɪɢʁɟ. 

Ʉɨɞ ɨɩɪɟɦɟ ɫɥɨɠɟɧɟ ɤɨɧɫɬɪɭɤɰɢʁɟ ɩɪɟ ɩɪɜɟ ɩɪɨɛɟ ɦɨɪɚ ɫɟ ɞɨɛɪɨ ɩɪɨɭɱɢɬɢ ɩɨɝɨɧɫɤɨ 
ɭɩɭɬɫɬɜɨ ɢ ɩɪɟɦɚ ʃɟɦɭ ɩɨɫɬɭɩɢɬɢ. 

ɐɟɜɨɜɨɞɟ ɢ ɚɪɦɚɬɭɪɭ ɬɪɟɛɚ ɢɫɩɢɬɚɬɢ ɯɥɚɞɧɢɦ ɜɨɞɟɧɢɦ ɩɪɢɬɢɫɤɨɦ ɫɚɝɥɚɫɧɨ ɩɪɨɩɢɫɢɦɚ 
ɂɉɄ, ɩɪɢɬɢɫɤɨɦ 1.5 ɩɭɬɚ ɜɟʄɢɦ ɨɞ ɪɚɞɧɨɝ. ɂɫɩɢɬɢɜɚʃɟ ɰɟɜɨɜɨɞɚ ɦɨɠɟ ɫɟ ɢɡɜɪɲɢɬɢ ɩɨ 
ɞɟɨɧɢɰɚɦɚ, ɤɚɤɨ ɪɚɞɧɢ ɭɫɥɨɜɢ ɞɨɡɜɨʂɚɜɚʁɭ. ɍ ɬɨɤɭ ʁɟɞɧɨɝ ɱɚɫɚ ɧɚ ɰɟɜɨɜɨɞɭ ɢ ɚɪɦɚɬɭɪɢ 
ɧɟ ɫɦɟ ɫɟ ɩɨʁɚɜɢɬɢ ɧɢɤɚɤɜɨ ɩɪɨɩɭɲɬɚʃɟ ɦɟɞɢʁɚɭɦɚ. ɉɪɢɬɢɫɚɤ ɧɚ ɫɥɭɠɛɟɧɨɦ ɦɚɧɨɦɟɬɪɭ 
ɂɉɄ ɦɨɪɚ ɨɫɬɚɬɢ ɤɨɧɫɬɚɧɬɚɧ. ɉɪɨɛɟ ɫɟ ɦɨɪɚʁɭ ɜɪɲɢɬɢ ɫɜɟ ɞɨɤ ɫɟ ɧɟ ɩɨɫɬɢɝɧɟ 
ɧɟɩɪɨɩɭɫɬʂɢɜɨɫɬ ɰɟɜɨɜɨɞɚ ɢ ɚɪɦɚɬɭɪɟ. 

ɉɨ ɭɫɩɟɲɧɨ ɡɚɜɪɲɟɧɨʁ ɯɢɞɪɚɭɥɢɱɤɨʁ ɩɪɨɛɢ ɰɟɜɨɜɨɞɟ ɬɪɟɛɚ ɢɫɩɪɚɡɧɢɬɢ, ɨɫɭɲɢɬɢ ɢ 
ɩɪɢɩɪɟɦɢɬɢ ɡɚ ɩɪɨɛɧɢ ɩɨɝɨɧ. 

ɉɨɪɟɞ ɨɩɪɟɦɟ ɢ ɰɟɜɨɜɨɞɚ ɬɪɟɛɚ ɢɡɜɪɲɢɬɢ ɩɪɨɜɟɪɭ ɪɚɞɚ ɫɜɢɯ ɥɨɤɚɥɧɢɯ ɢ ɞɚʂɢɧɫɤɢɯ 
ɦɟɪɧɢɯ ɢɧɫɬɪɭɦɟɧɚɬɚ ɢ ɪɟɝɭɥɚɰɢɨɧɢɯ ɤɪɭɝɨɜɚ ɫɚ ɪɟɝɭɥɚɰɢɨɧɨɦ ɚɪɦɚɬɭɪɨɦ. ɉɨɫɟɛɧɨ 
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ɬɪɟɛɚ ɩɪɨɜɟɪɢɬɢ ɞɚ ɥɢ ʁɟ ɢɡɜɪɲɟɧɚ ɞɟɛɥɨɤɚɞɚ ɫɢɝɭɪɧɨɫɧɢɯ ɜɟɧɬɢɥɚ ɢ ɞɚ ɥɢ ɫɭ ʃɢɯɨɜɢ 
ɢɡɞɭɜɧɢ ɜɨɞɨɜɢ ɩɪɨɩɢɫɧɨ ɢɡɜɟɞɟɧɢ ɭ ɫɩɨʂɧɢ ɩɪɨɫɬɨɪ. 

ɂɡɨɥɚɰɢʁɚ 

ɉɪɟɞɜɢђɟɧɭ ɨɩɪɟɦɭ ɢ ɰɟɜɨɜɨɞɟ ɬɪɟɛɚ ɢɡɨɥɨɜɚɬɢ ɦɢɧɟɪɚɥɧɨɦ ɜɭɧɨɦ ɭ ʁɚɫɬɭɰɢɦɚ ɫɚ 
ɨɛɥɨɝɨɦ ɨɞ Ⱥl-ɥɢɦɚ ɞɟɛʂɢɧɟ 0.75 mm. Ⱦɟɛʂɢɧɚ ɢɡɨɥɚɰɢʁɟ ɰɟɜɨɜɨɞɚ ɢ ɨɩɪɟɦɟ ɬɪɟɛɚ ɞɚ 
ɛɭɞɟ ɩɪɟɦɚ ɩɪɨɪɚɱɭɧɭ, ɚ ɝɭɫɬɢɧɚ ɢɡɨɥɚɰɢʁɟ ɬɪɟɛɚ ɞɚ ɛɭɞɟ ɬɚɤɜɚ ɞɚ ɢɡɨɥɚɰɢʁɚ ɢɦɚ 
ɤɨɟɮɢɰɢʁɟɧɬ ɤɨɧɞɭɤɰɢʁɟ ɨɞ 0.04 W/mK ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɢ ɨɞ 100° C.  

ɂɡɨɥɚɰɢʁɚ ɬɪɟɛɚ ɞɚ ɫɟ ɩɨɫɬɚɜɢ ɤɨɧɰɟɧɬɪɢɱɧɨ ɨɤɨ ɰɟɜɢ, ɚ ɧɚ ɤɪɚʁɟɜɢɦɚ ɰɟɜɨɜɨɞɚ ɬɪɟɛɚ 
ɩɨɫɬɚɜɢɬɢ ɩɪɫɬɟɧɨɜɟ ɨɞ ɥɢɦɚ ɞɚ ɛɢ ɫɟ ɫɩɪɟɱɢɥɨ ɢɫɩɚɞɚʃɟ ɢɡɨɥɚɰɢʁɟ ɢ ɩɪɨɞɢɪɚʃɟ ɜɥɚɝɟ. 

Ɉɛɥɨɝɭ ɢɡɨɥɚɰɢʁɟ ɬɪɟɛɚ ɭɪɚɞɢɬɢ ɬɚɤɨ ɞɚ ɨɧɚ ɨɛɟɡɛɟɞɢ ɧɟɫɦɟɬɚɧɭ ɞɢɥɚɬɚɰɢʁɭ ɰɟɜɨɜɨɞɚ ɢ 
ɞɨɛɪɭ ɡɚɲɬɢɬɭ ɨɞ ɩɪɨɞɨɪɚ ɜɥɚɝɟ. 

ɉɨ ɢɡɜɪɲɟɧɨʁ ɢɡɨɥɚɰɢʁɢ ɰɟɜɨɜɨɞɚ, ɬɪɟɛɚ ɢɡɨɥɚɰɢʁɭ ɨɛɨʁɢɬɢ, ɨɞɧɨɫɧɨ ɨɡɧɚɱɢɬɢ ɩɪɟɦɚ 
ɭɩɭɬɫɬɜɭ, ɨɞɧɨɫɧɨ ɩɪɟɦɚ ɜɚɠɟʄɟɦ ɫɬɚɧɞɚɪɞɭ ɢɥɢ ɩɪɟɩɨɪɭɰɢ. 

ɉɪɨɛɧɢ ɩɨɝɨɧ 

ɉɨ ɢɡɜɪɲɟɧɨʁ ɦɨɧɬɚɠɢ, ɬɟɯɧɢɱɤɢɦ ɢɫɩɢɬɢɜɚʃɢɦɚ ɢ ɢɡɨɥɚɰɢʁɢ ɩɨɫɬɪɨʁɟʃɚ, ɩɪɟɦɚ 
ɩɪɢɩɪɟɦʂɟɧɢɦ ɩɨɝɨɧɫɤɢɦ ɭɩɭɬɫɬɜɢɦɚ ɦɨɠɟ ɫɟ ɢɡɜɪɲɢɬɢ ɩɪɨɛɧɢ ɩɨɝɨɧ. 

ɉɪɨɛɧɢ ɩɨɝɨɧ ɬɪɟɛɚ ɞɚ ɢɡɜɟɞɟ ɫɩɟɰɢʁɚɥɧɨ ɨɛɭɱɟɧɨ ɨɫɨɛʂɟ ɢɡɜɨђɚɱɚ ɪɚɞɨɜɚ ɭɡ 
ɨɞɝɨɜɚɪɚʁɭʄɢ ɧɚɞɡɨɪ. 

ɉɭɲɬɚʃɟ ɩɨʁɟɞɢɧɢɯ ɚɝɪɟɝɚɬɚ ɢ ɭɪɟђɚʁɚ ɭ ɩɨɝɨɧ ɬɪɟɛɚ ɢɡɜɟɫɬɢ ɩɨɫɬɟɩɟɧɨ, ɩɪɟɦɚ 
ɭɬɜɪђɟɧɨɦ ɬɟɯɧɨɥɨɲɤɨɦ ɪɟɞɨɫɥɟɞɭ, ɭɡ ɦɚɤɫɢɦɚɥɧɭ ɤɨɧɬɪɨɥɭ ɫɜɢɯ ɟɥɟɦɟɧɚɬɚ 
ɩɨɫɬɪɨʁɟʃɚ. ɍɤɨɥɢɤɨ ɫɟ ɩɪɢɦɟɬɟ ɧɟɤɟ ɧɟɩɪɚɜɢɥɧɨɫɬɢ ɭ ɪɚɞɭ ɢɥɢ ɧɟɞɨɡɜɨʂɟɧɟ 
ɦɟɯɚɧɢɱɤɟ ɞɟɮɨɪɦɚɰɢʁɟ ɬɪɟɛɚ ɨɞɦɚɯ ɨɛɭɫɬɚɜɢɬɢ ɩɨɝɨɧ. ɉɨɫɟɛɧɨ ɬɪɟɛɚ ɤɨɧɬɪɨɥɢɫɚɬɢ 
ɬɟɪɦɢɱɤɢ ʁɚɤɨ ɨɩɬɟɪɟʄɟɧɟ ɰɟɜɨɜɨɞɟ, ʃɢɯɨɜɭ ɞɢɥɚɬɚɰɢʁɭ ɢ ɩɨɧɚɲɚʃɟ ɨɫɥɨɧɚɰɚ ɢ ɧɨɫɚɱɚ. 
[9] 

 

7.4. ɌȿɏɇɂɑɄɂ ɍɋɅɈȼɂ ɁȺ ɂɁȼɈЂȿȵȿ ɂ ɂɋɉɂɌɂȼȺȵȺ ɍɇɍɌɊȺɒȵȿ 
ȽȺɋɇȿ ɂɇɋɌȺɅȺɐɂȳȿ 

 

1.  Ɂɚ ɩɨɫɬɚɜʂɚʃɟ ɭɧɭɬɪɚɲʃɢɯ ɝɚɫɧɢɯ ɢɧɫɬɚɥɚɰɢʁɚ ɦɨɝɭ ɫɟ ɤɨɪɢɫɬɢɬɢ ɱɟɥɢɱɧɟ ɰɟɜɢ ɢ 
ɮɚɡɨɧɫɤɢ ɤɨɦɚɞɢ ɩɪɟɦɚ JUS C.B5.021, JUS C.B5.023, JUS C.B5.026 JUS C.B5.027, JUS 
C. B5.222 ɢ JUS C.B5.225 ɢ ɛɚɤɚɪɧɟ ɰɟɜɢ ɩɪɟɦɚ JUS C.B5.502 ɫɚ ɩɪɨɩɢɫɚɧɨɦ ɧɚʁɦɚʃɨɦ 
ɞɟɛʂɢɧɨɦ ɡɢɞɚ ɰɟɜɢ.  

Ɂɚ ɫɩɨʂɧɢ ɩɨɞɡɟɦɧɢ ɞɜɨɪɢɲɧɢ ɝɚɫɨɜɨɞ, ɩɨɪɟɞ ɨɜɢɯ ɰɟɜɢ ɦɨɝɭ ɫɟ ɤɨɪɢɫɬɢɬɢ ʁɨɲ ɰɟɜɢ ɢ 
ɮɚɡɨɧɫɤɢ ɤɨɦɚɞɢ ɨɞ ɧɨɞɭɥɚɪɧɨɝ ɥɢɜɚ ɤɨʁɢ ɢɫɩɭʃɚɜɚʁɭ ɭɫɥɨɜɟ ɩɪɟɦɚ ʁɭɝɨɫɥɨɜɟɧɫɤɨɦ 
ɫɬɚɧɞɚɪɞɭ JUS ISO 2531 ɢ ɰɟɜɢ ɢ ɮɚɡɨɧɫɤɢ ɤɨɦɚɞɢ ɨɞ ɩɨɥɢɟɬɢɥɟɧɚ ɩɪɟɦɚ JUS G.C6.601 

ɢ JUS  G.C6.602.   
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2. ɑɟɥɢɱɧɟ ɰɟɜɢ ɞɨ DN50 ɦɨɝɭ ɫɟ ɫɩɚʁɚɬɢ ɧɚɜɨʁɧɢɦ ɫɩɨʁɟɦ ɩɪɟɦɚ JUS M.B0.057. 

ɐɟɜɨɜɨɞ ɜɟʄɢɯ ɧɚɡɢɜɧɢɯ ɦɟɪɚ ɫɩɚʁɚ ɫɟ ɡɚɜɚɪɢɜɚʃɟɦ ɩɪɟɦɚ ʁɭɝɨɫɥɨɜɟɧɫɤɢɦ ɫɬɚɧɞɚɪɞɢɦɚ 
ɢɡ ɨɛɥɚɫɬɢ ɡɚɜɚɪɢɜɚʃɚ. Ʉɜɚɥɢɬɟɬ ɡɚɜɚɪɟɧɢɯ ɫɩɨʁɟɜɚ ɦɨɪɚ ɛɢɬɢ ɧɚʁɦɚʃɟ ɞɪɭɝɟ ɤɥɚɫɟ 
ɩɪɟɦɚ JUS C.Ɍ3.010. Ȼɚɤɚɪɧɟ ɰɟɜɢ ɦɨɝɭ ɫɟ ɫɩɚʁɚɬɢ ɢɫɤʂɭɱɢɜɨ ɡɚɜɚɪɢɜɚʃɟɦ ɢ ɬɜɪɞɢɦ 
ɥɟɦʂɟʃɟɦ. 

3. Ɂɚ ɡɚɩɬɢɜɧɢ ɦɚɬɟɪɢʁɚɥ ɦɨɝɭ ɫɟ ɤɨɪɢɫɬɢɬɢ ɫɪɟɞɫɬɜɚ ɤɨʁɚ ɜɪɟɦɟɧɨɦ ɧɟ ɦɟʃɚʁɭ ɫɜɨʁɫɬɜɚ 
ɢ ɤɨʁɚ ɫɭ ɩɨɫɬɨʁɚɧɚ ɧɚ ɝɚɫ ɢ ɤɨɧɞɟɧɡɚɬ, ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɟ ɩɪɨɦɟɧɟ, ɜɢɛɪɚɰɢʁɟ ɢ ɫɪɟɞɫɬɜɚ 
ɡɚ ɤɨɧɬɪɨɥɭ ɧɟɩɪɨɩɭɫɧɨɫɬɢ. 

4. Ɂɚɲɬɢɬɚ ɱɟɥɢɱɧɢɯ ɰɟɜɢ ɨɞ ɤɨɪɨɡɢʁɟ ɜɪɲɢ ɫɟ ɩɪɟɦɚ JUS C.B5.023 ɢ JUS C.B5.027. 

Ȼɚɤɚɪɧɟ ɰɟɜɢ ɲɬɢɬɟ ɫɟ ɨɞ ɤɨɪɨɡɢʁɟ ɨɞɝɨɜɚɪɚʁɭʄɢɦ ɩɥɚɫɬɢɱɧɢɦ ɦɚɬɟɪɢʁɚɥɢɦɚ.   

5. Ɂɚ ɭɧɭɬɪɚɲʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ ɤɨɪɢɫɬɟ ɫɟ ɝɚɫɧɟ ɫɥɚɜɢɧɟ ɤɨʁɟ ɢɦɚʁɭ ɞɨɤɚɡ ɨ 
ɤɜɚɥɢɬɟɬɭ ɤɨʁɢ ʁɟ ɭɬɜɪђɟɧ ɨɞɝɨɜɚɪɚʁɭʄɢɦ JUS-ɨɦ.  

6. ɍɧɭɬɪɚɲʃɢ ɝɚɫɨɜɨɞ ɦɨɪɚ ɞɚ ɛɭɞɟ ɢɡɝɪɚђɟɧ ɧɚ ɧɚɱɢɧ ɤɨʁɢɦ ɫɟ ɨɛɟɡɛɟђɭʁɟ ɞɚ ɦɚɥɨ 
ɚɤɫɢʁɚɥɧɨ ɩɨɦɟɪɚʃɟ ɤɭʄɧɨɝ ɩɪɢɤʂɭɱɤɚ ɧɟ ɢɡɚɡɢɜɚ ɨɲɬɟʄɟʃɟ ɭɧɭɬɪɚɲʃɟɝ ɝɚɫɨɜɨɞɚ ɢɥɢ 
ɫɟ ɨɞɪɚɡɢ ɧɚ ʃɟɝɨɜɭ ɩɪɨɩɭɫɧɨɫɬ. 

7. ɍɧɭɬɪɚɲʃɢ ɝɚɫɨɜɨɞɢ ɩɨɫɬɚɜʂɚʁɭ ɫɟ ɭɜɟɤ ɢɡɧɚɞ ɜɨɞɨɜɨɞɧɢɯ ɰɟɜɢ ɢ ɬɨ ɯɨɪɢɡɨɧɬɚɥɧɨ ɢ 
ɜɟɪɬɢɤɚɥɧɨ ɭ ɨɞɧɨɫɭ ɧɚ ɡɢɞɨɜɟ ɢ ɩɥɚɮɨɧɟ, ɧɟ ɫɦɟʁɭ ɛɢɬɢ ɩɪɢɱɜɪɲʄɟɧɢ ɧɚ ɞɪɭɝɟ 
ɢɧɫɬɚɥɚɰɢʁɟ, ɧɢɬɢ ɫɦɟʁɭ ɛɢɬɢ ɨɫɥɨɧɚɰ ɞɪɭɝɢɦ ɢɧɫɬɚɥɚɰɢʁɚɦɚ. 

8. ɉɪɢ ɩɪɨɥɚɡɭ ɯɨɪɢɡɨɧɬɚɥɧɨɝ ɢ ɜɟɪɬɢɤɚɥɧɨɝ ɝɚɫɨɜɨɞɚ ɤɪɨɡ ɡɢɞɨɜɟ ɢ ɦɟђɭɫɩɪɚɬɧɟ 
ɩɪɟɝɪɚɞɟ ɢɥɢ ɤɪɨɡ ɩɥɚɮɨɧɟ ɭɝɪɚђɭʁɭ ɫɟ ɡɚɲɬɢɬɧɟ ɰɟɜɢ (ɱɚɭɪɟ) ɤɨʁɟ ɫɚ ɫɜɚɤɟ ɫɬɪɚɧɟ 
ɢɡɥɚɡɟ ɢɡɜɚɧ ɡɢɞɚ/ɩɪɟɝɪɚɞɟ ɩɨ 5 cm. Ɂɚɲɬɢɬɧɟ ɰɟɜɢ ɦɨɪɚʁɭ ɞɚ ɛɭɞɭ ɭɪɚђɟɧɟ ɨɞ 
ɦɚɬɟɪɢʁɚɥɚ ɨɬɩɨɪɧɨɝ ɧɚ ɤɨɪɨɡɢʁɭ ɢɥɢ ɡɚɲɬɢʄɟɧɟ ɨɞ ɤɨɪɨɡɢʁɟ. ɉɪɢ ɩɪɨɥɚɡɭ ɛɚɤɚɪɧɨɝ 
ɰɟɜɨɜɨɞɚ ɤɪɨɡ ɡɚɲɬɢɬɧɭ ɰɟɜ ɧɢɩɨɲɬɨ ɧɟ ɫɦɟ ɞɨʄɢ ɞɨ ɤɨɧɬɚɤɬɚ ɛɚɤɚɪɧɟ ɰɟɜɢ ɫɚ 
ɦɟɬɚɥɧɨɦ ɱɚɭɪɨɦ - ɦɨɪɚ ɫɟ ɩɪɟɞɜɢɞɟɬɢ ɨɞɝɨɜɚɪɚʁɭʄɚ ɛɚɪɢʁɟɪɚ (PVC, ɝɭɦɚ, 
ɛɢɬɭɦɟɧɢɡɢɪɚɧɨ ɭɠɟ ɢɥɢ ɞɪ.).   

9. ɇɚ ɦɟɫɬɢɦɚ ɝɞɟ ɧɢʁɟ ɩɪɢɤʂɭɱɟɧ ɝɚɫɧɢ ɚɩɚɪɚɬ ɩɪɢɤʂɭɱɧɢ ɜɨɞ ɦɨɪɚ ɛɢɬɢ ɧɟɩɪɨɩɭɫɧɨ 
ɡɚɬɜɨɪɟɧ ɦɟɬɚɥɧɢɦ ɱɟɩɨɜɢɦɚ.  

10. Ƚɚɫɧɢ ɚɩɚɪɚɬɢ ɦɨɪɚʁɭ ɢɦɚɬɢ ɞɨɤɚɡ ɨ ɤɜɚɥɢɬɟɬɭ ɢ ɧɟ ɦɨɝɭ ɫɟ ɤɨɪɢɫɬɢɬɢ ɡɚ ɧɚɦɟɧɟ ɡɚ 
ɤɨʁɟ ɧɢɫɭ ɤɨɧɫɬɪɭɢɫɚɧɢ, ɨɞɧɨɫɧɨ ɩɪɨɢɡɜɟɞɟɧɢ. Ƚɚɫɧɢ ɚɩɚɪɚɬɢ ɫɟ ɩɨɫɬɚɜʂɚʁɭ ɭ ɫɤɥɚɞɭ ɫɚ 
ɩɪɨɩɢɫɢɦɚ ɢ ɭɩɭɬɫɬɜɢɦɚ ɩɪɨɢɡɜɨђɚɱɚ.  

11. ɉɪɨɞɭɤɬɢ ɫɚɝɨɪɟɜɚʃɚ ɫɟ ɨɞɜɨɞɟ ɭ ɫɤɥɚɞɭ ɫɚ ɩɪɨɩɢɫɢɦɚ ɢ ɬɟɯɧɢɱɤɨɦ 
ɞɨɤɭɦɟɧɬɚɰɢʁɨɦ. 

12. ɍɧɭɬɪɚɲʃɚ ɝɚɫɧɚ ɢɧɫɬɚɥɚɰɢʁɚ ɩɪɢɬɢɫɤɚ ɞɨ 100 mbar ɫɟ ɩɪɨɜɟɪɚɜɚ ɩɪɟɬɯɨɞɧɢɦ ɢ 
ɝɥɚɜɧɢɦ ɢɫɩɢɬɢɜɚʃɟɦ.  

ɉɪɟɬɯɨɞɧɨ ɢɫɩɢɬɢɜɚʃɟ ʁɟ ɢɫɩɢɬɢɜɚʃɟ ɱɜɪɫɬɨʄɟ ɢ ɨɞɧɨɫɢ ɫɟ ɧɚ ɧɨɜɨɩɨɫɬɚɜʂɟɧɭ 
ɢɧɫɬɚɥɚɰɢʁɭ ɛɟɡ ɚɪɦɚɬɭɪɟ. Ɂɚ ɜɪɟɦɟ ɢɫɩɢɬɢɜɚʃɚ ɫɜɢ ɨɬɜɨɪɢ ɦɨɪɚʁɭ ɛɢɬɢ ɧɟɩɪɨɩɭɫɧɨ 
ɡɚɬɜɨɪɟɧɢ ɦɟɬɚɥɧɢɦ ɱɟɩɨɜɢɦɚ. ɉɪɟɬɯɨɞɧɨ ɢɫɩɢɬɢɜɚʃɟ ɦɨɠɟ ɞɚ ɫɟ ɜɪɲɢ ɢ ɧɚ 
ɢɧɫɬɚɥɚɰɢʁɢ ɫɚ ɭɝɪɚђɟɧɨɦ ɚɪɦɚɬɭɪɨɦ ɚɤɨ ʁɟ ɧɚɡɢɜɧɢ ɩɪɢɬɢɫɚɤ ɚɪɦɚɬɭɪɟ ʁɟɞɧɚɤ 
ɢɫɩɢɬɧɨɦ ɩɪɢɬɢɫɤɭ.  ɉɪɟɬɯɨɞɧɨ ɢɫɩɢɬɢɜɚʃɟ ɫɟ ɜɪɲɢ ɩɪɢ ɢɫɩɢɬɧɨɦ ɩɪɢɬɢɫɤɭ ɨɞ 1 bar, 
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ɜɚɡɞɭɯɨɦ ɢɥɢ ɢɧɟɪɬɧɢɦ ɝɚɫɨɦ. ɉɪɢɬɢɫɚɤ ɧɟ ɫɦɟ ɞɚ ɫɟ ɫɦɚʃɢ ɡɚ ɜɪɟɦɟ ɨɞ ɧɚʁɦɚʃɟ 10 
ɦɢɧɭɬɚ. Ƚɥɚɜɧɨ ɢɫɩɢɬɢɜɚʃɟ ʁɟ ɢɫɩɢɬɢɜɚʃɟ ɧɟɩɪɨɩɭɫɧɨɫɬɢ ɢ ɨɞɧɨɫɢ ɫɟ ɧɚ ɢɧɫɬɚɥɚɰɢʁɭ 
ɫɚ ɚɪɦɚɬɭɪɨɦ ɛɟɡ ɝɚɫɧɢɯ ɚɩɚɪɚɬɚ, ɪɟɝɭɥɚɰɢɨɧɢɯ ɢ ɫɢɝɭɪɧɨɫɧɢɯ ɟɥɟɦɟɧɚɬɚ. Ƚɥɚɜɧɢɦ 
ɢɫɩɢɬɢɜɚʃɟɦ ɦɨɠɟ ɞɚ ɛɭɞɟ ɨɛɭɯɜɚʄɟɧɨ ɢ ɦɟɪɢɥɨ ɡɚɩɪɟɦɢɧɟ ɝɚɫɚ - ɦɟɪɧɢ ɫɟɬ.  

Ƚɥɚɜɧɨ ɢɫɩɢɬɢɜɚʃɟ ɫɟ ɜɪɲɢ ɩɪɢ ɢɫɩɢɬɧɨɦ ɩɪɢɬɢɫɤɭ ɨɞ 110 mbar, ɜɚɡɞɭɯɨɦ ɢɥɢ 
ɢɧɟɪɬɧɢɦ ɝɚɫɨɦ. ɇɚɤɨɧ ɢɡʁɟɞɧɚɱɚɜɚʃɚ ɬɟɦɩɟɪɚɬɭɪɟ, ɢɫɩɢɬɧɢ ɩɪɢɬɢɫɚɤ ɧɟ ɫɦɟ ɞɚ ɫɟ 
ɫɦɚʃɢ ɡɚ ɜɪɟɦɟ ɨɞ ɧɚʁɦɚʃɟ 10 ɦɢɧɭɬɚ. Ɇɟɪɧɢ ɢɧɫɬɪɭɦɟɧɬ ɦɨɪɚ ɞɚ ɛɭɞɟ ɬɚɤɜɟ ɬɚɱɧɨɫɬɢ 
ɞɚ ɫɟ ɦɨɠɟ ɨɱɢɬɚɬɢ ɩɚɞ ɩɪɢɬɢɫɤɚ ɨɞ 0.1 mbar. 

(ɂɫɩɢɬɢɜɚʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ ɦɨɪɚ ɫɟ ɫɩɪɨɜɟɫɬɢ ɭ ɫɤɥɚɞɭ ɫɚ ɧɚɜɟɞɟɧɢɦ, ɨɞɧɨɫɧɨ ɭ 
ɫɤɥɚɞɭ ɫɚ ɫɜɢɦ ɨɞɪɟɞɛɚɦɚ ɩɨɝɥɚɜʂɚ VI ɉɪɚɜɢɥɧɢɤɚ ɨ ɍȽɂ). 

13. ɉɨɫɥɟ ɡɚɜɪɲɟɧɨɝ ɢɫɩɢɬɢɜɚʃɚ ɢ ɩɨɡɢɬɢɜɧɨɝ ɨɰɟʃɢɜɚʃɚ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ ɨɞ ɫɬɪɚɧɟ 
ɤɨɦɢɫɢʁɟ ɡɚ ɬɟɯɧɢɱɤɢ ɩɪɢʁɟɦ, ɝɚɫɧɚ ɢɧɫɬɚɥɚɰɢʁɚ ɫɟ ɩɭɧɢ ɝɚɫɨɦ, ɭɡ ɩɪɟɬɯɨɞɧɨ ɢɫɩɢɪɚʃɟ 
ɢ ɩɪɨɜɟɪɭ ɞɚ ɥɢ ɫɭ ɫɜɢ ɢɫɩɭɫɬɢ ɢ ɫɜɚ ɚɪɦɚɬɭɪɚ ɡɚɬɜɨɪɟɧɢ. Ⱥɤɨ ɫɟ ɧɟɩɨɫɪɟɞɧɨ ɩɨɫɥɟ 
ɢɫɩɢɬɢɜɚʃɚ ɢɧɫɬɚɥɚɰɢʁɚ ɧɟ ɩɭɧɢ ɝɚɫɨɦ, ɩɪɟ ɤɚɫɧɢʁɟɝ ɩɭʃɟʃɚ ɢɧɫɬɚɥɚɰɢʁɟ ɩɨɬɪɟɛɧɨ ʁɟ 
ɩɨɧɨɜɨ ɢɡɜɪɲɢɬɢ ɩɪɨɛɭ ɧɚ ɧɟɩɪɨɩɭɫɧɨɫɬ. ɉɨɫɥɟ ɩɭɲɬɚʃɚ ɝɚɫɚ ɭ ɢɧɫɬɚɥɚɰɢʁɭ ɢɫɩɢɬɭʁɭ 
ɫɟ ɫɜɢ ɫɩɨʁɟɜɢ ɤɨʁɢ ɧɢɫɭ ɛɢɥɢ ɨɛɭɯɜɚʄɟɧɢ ɝɥɚɜɧɢɦ ɢɫɩɢɬɢɜɚʃɟɦ. 

(ɉɭɲɬɚʃɟ ɝɚɫɚ ɭ ɢɧɫɬɚɥɚɰɢʁɭ ɦɨɪɚ ɫɟ ɫɩɪɨɜɟɫɬɢ ɭ ɫɤɥɚɞɭ ɫɚ ɧɚɜɟɞɟɧɢɦ, ɨɞɧɨɫɧɨ ɭ 
ɫɤɥɚɞɭ ɫɚ ɫɜɢɦ ɨɞɪɟɞɛɚɦɚ ɩɨɝɥɚɜʂɚ VII ɉɪɚɜɢɥɧɢɤɚ ɨ ɍȽɂ). 

14. ɋɜɚ ɨɩɪɟɦɚ ɤɨʁɚ ɫɟ ɭɝɪɚђɭʁɟ, ɤɚɨ ɢ ɦɚɬɟɪɢʁɚɥ ɤɨʁɢ ɫɟ ɤɨɪɢɫɬɢ, ɦɨɪɚʁɭ ɢɦɚɬɢ 
ɨɞɝɨɜɚɪɚʁɭʄɟ ɚɬɟɫɬɟ ɩɪɨɢɡɜɨђɚɱɚ ɢ ɛɢɬɢ ɧɚɦɟɧɫɤɢ ɩɪɟɞɜɢђɟɧɢ ɡɚ ɡɟɦɧɢ ɝɚɫ. ɇɢʁɟ 
ɞɨɡɜɨʂɟɧɚ ɩɪɟɩɪɚɜɤɚ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ ɢ ɩɪɢɤʂɭɱɟʃɟ ɧɨɜɢɯ ɝɚɫɧɢɯ ɚɩɚɪɚɬɚ, ɨɞɧɨɫɧɨ 
ɩɨɜɟʄɚʃɟ ɩɨɬɪɨɲʃɟ ɛɟɡ ɫɚɝɥɚɫɧɨɫɬɢ ɞɢɫɬɪɢɛɭɬɟɪɚ. ɍɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ ɦɨɝɭ 
ɢɡɜɟɫɬɢ ɫɚɦɨ ɪɟɝɢɫɬɪɨɜɚɧɟ ɮɢɪɦɟ ɡɚ ɬɭ ɜɪɫɬɭ ɩɨɫɥɨɜɚ, ɨɞɧɨɫɧɨ ɨɧɟ ɤɨʁɟ ɩɨɫɟɞɭʁɭ 
ɨɞɝɨɜɚɪɚʁɭʄɭ ɤɜɚɥɢɮɢɤɚɰɢɨɧɭ ɫɬɪɭɤɬɭɪɭ ɨɫɨɛʂɚ ɡɚ ɪɚɞ ɫɚ ɝɚɫɧɢɦ ɢɧɫɬɚɥɚɰɢʁɚɦɚ. [9] 

ɉɨɪɟɞ ɧɚɜɟɞɟɧɨɝ, ɩɪɢ ɢɡɜɨђɟʃɭ ɢɧɫɬɚɥɚɰɢʁɟ ɢɡɜɨђɚɱ ʁɟ ɞɭɠɚɧ ɞɚ ɫɟ ɭ ɫɜɟɦɭ ɩɪɢɞɪɠɚɜɚ 
ɨɞɪɟɞɛɢ ɉɪɚɜɢɥɧɢɤɚ ɨ ɍȽɂ.  
 

7.5. ɆȿɊȿ ɋɂȽɍɊɇɈɋɌɂ ɋȺ ɍɉɍɌɋɌȼɈɆ ɁȺ ɉɍɒɌȺȵȿ ɍ ɊȺȾ 

 

Ɉɜɢɦ ɩɪɢɥɨɝɨɦ ɞɟɮɢɧɢɫɚɧɟ ɫɭ ɧɟɤɟ ɦɟɪɟ ɫɢɝɭɪɧɨɫɬɢ ɢ ɚɤɬɢɜɧɨɫɬɢ ɤɨʁɟ ʁɟ ɧɟɨɩɯɨɞɧɨ 
ɩɪɟɞɭɡɢɦɚɬɢ ɭ ɰɢʂɭ ɛɟɡɛɟɞɧɨɝ ɩɭɲɬɚʃɚ ɭ ɪɚɞ ɢ ɩɪɢ ɟɤɫɩɥɨɚɬɚɰɢʁɢ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ: 

1.  ɉɪɢ ɢɡɜɨђɟʃɭ ɪɚɞɨɜɚ ɢɡɜɨђɚɱʁɟ ɞɭɠɚɧ ɞɚ ɪɚɞɨɜɟ ɢɡɜɟɞɟ ɩɪɟɦɚ ɩɪɨʁɟɤɬɭ, ɤɚɨ ɢ ɞɚ ɫɟ 
ɩɪɢɞɪɠɚɜɚ ɫɜɢɯ ɩɪɨɩɢɫɚɧɢɯ ɦɟɪɚ ɤɨʁɟ ɫɟ ɨɞɧɨɫɟ ɧɚ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ, ɞɢɫɬɪɢɛɭɰɢʁɭ ɢ 
ɟɤɫɩɥɨɚɬɚɰɢʁɭ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɤɚɨ ɟɧɟɪɝɟɧɬɚ. 

2. ɂɡɜɨђɚɱ ɪɚɞɨɜɚ ɞɭɠɚɧ ʁɟ ɞɚ ɩɪɟ ɩɭɲɬɚʃɚ ɤɨɬɥɚɪɧɢɰɟ ɭ ɩɨɝɨɧ ɢɡɜɪɲɢ ɨɛɭɤɭ 
ɪɭɤɨɜɚɨɰɚ ɢɧɫɬɚɥɚɰɢʁɨɦ ɭ ɤɨɬɥɚɪɧɢɰɢ ɩɪɟɦɚ ɩɢɫɚɧɨɦ ɭɩɭɬɫɬɜɭ. 

3. ɉɭɲɬɚʃɟ ɭ ɪɚɞ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ, ɩɟɪɢɨɞɢɱɧɟ ɩɪɟɝɥɟɞɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ ɢ ɛɢɬɧɟ 
ɢɧɬɟɪɜɟɧɰɢʁɟ ɧɚ ɝɚɫɧɨʁ ɢɧɫɬɚɥɚɰɢʁɢ, ɦɨɠɟ ɞɚ ɜɪɲɢ ɫɚɦɨ ɞɢɫɬɪɢɛɭɬɟɪ ɝɚɫɚ ɢɥɢ 

ɨɜɥɚɲʄɟɧɚ ɮɢɪɦɚ ɤɨʁɭ ɚɧɝɚɠɭʁɟ ɞɢɫɬɪɢɛɭɬɟɪ. 
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4.  Ʉɨɬɥɚɪɧɢɰɚ ɫɟ ɦɨɠɟ ɩɭɫɬɢɬɢ ɭ ɪɚɞ ɚɤɨ ʁɟ: 
-   ɢɡɜɟɞɟɧɚ ɩɪɟɦɚ ɨɞɨɛɪɟɧɨɦ ɩɪɨʁɟɤɬɭ, 

-   ɭɫɩɟɲɧɨ ɢɡɜɪɲɟɧɨ ɢɫɩɢɬɢɜɚʃɟ, 

-   ɢɡɜɪɲɟɧ ɬɟɯɧɢɱɤɢ ɩɪɟɝɥɟɞ ɨɞ ɫɬɪɚɧɟ ɞɢɫɬɪɢɛɭɬɟɪɚ ɝɚɫɚ ɢ ɞɨɛɢʁɚɧɚ ɭɩɨɬɪɟɛɧɚ     
    ɞɨɡɜɨɥɚ. 

5. ɇɚɤɨɧ ɢɡɜɪɲɟɧɢɯ ɪɚɞʃɢ ɢɡ ɩɪɟɬɯɨɞɧɟ ɬɚɱɤɟ ɦɨɠɟ ɫɟ ɩɪɢɫɬɭɩɢɬɢ ɭɜɨђɟʃɭ ɝɚɫɚ ɭ    
ɭɧɭɬɪɚɲʃɭ ɝɚɫɧɭ ɢɧɫɬɚɥɚɰɢʁɭ ɭ ɤɨɬɥɚɪɧɢɰɢ ɢ ɩɭɲɬɚʃɭ ɭ ɪɚɞ ɤɨɬɥɚɪɧɢɰɟ. ɉɪɢ ɬɨɦ 

ɬɪɟɛɚ ɜɨɞɢɬɢ ɪɚɱɭɧɚ ɞɚ: 
-  ɩɪɢ ɭɜɨђɟʃɭ ɝɚɫɚ ɭ ɢɧɫɬɚɥɚɰɢʁɭ ɧɟ ɞɨђɟ ɞɨ ɫɬɜɚɪɚʃɚ ɟɤɫɩɥɨɡɢɜɧɟ ɫɦɟɲɟ ɝɚɫ-

ɜɚɡɞɭɯ. ɋɬɜɚɪɚʃɟ ɟɤɫɩɥɨɡɢɜɧɟ ɫɦɟɲɟ ɦɨɠɟ ɫɟ ɢɡɛɟʄɢ ɢɫɬɨɜɪɟɦɟɧɢɦ ɭɜɨђɟʃɟɦ 
ɝɚɫɚ ɭ ɢɧɫɬɚɥɚɰɢʁɭ ɢ ɢɫɩɭɲɬɚʃɟɦ ɜɚɡɞɭɯɚ ɢɡ ɢɧɫɬɚɥɚɰɢʁɟ, ɭɡ ɫɜɟ ɦɟɪɟ 
ɩɪɟɞɨɫɬɪɨɠɧɨɫɬɢ, ɢɥɢ ɭɛɚɰɢɜɚʃɟɦ ɢɧɟɪɬɧɨɝ ɝɚɫɚ ɤɨʁɢ ɫɥɭɠɢ ɡɚ ɨɞɜɚʁɚʃɟ ɝɚɫɚ 
ɨɞ ɜɚɡɞɭɯɚ, ɱɢɦɟ ɫɟ ɫɩɪɟɱɚɜɚ ɢ ɩɨʁɚɜɚ ɟɤɫɩɥɨɡɢɜɧɟ ɫɦɟɲɟ, 

- ɫɟ ɩɪɢ ɩɭʃɟʃɭ ɢɧɫɬɚɥɚɰɢʁɟ ɝɚɫɨɦ ɢɧɫɬɚɥɚɰɢʁɚ ɫɦɚɬɪɚ ɧɚɩɭʃɟɧɨɦ ɤɚɞɚ 
ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɝɚɫɚ ɞɨɫɬɢɝɧɟ ɦɚɤɫɢɦɚɥɧɭ ɜɪɟɞɧɨɫɬ ɧɚ ɦɟɫɬɭ ɢɡɞɭɜɚɜɚʃɚ. 
Ʉɨɧɬɪɨɥɚ ɤɨɧɰɟɧɬɚɰɢʁɟ ɜɪɲɢ ɫɟ ɪɭɱɧɢɦ ɞɟɬɟɤɬɨɪɨɦ. 

Ɉ ɩɭɲɬɚʃɭ ɤɨɬɥɚɪɧɢɰɟ ɭ ɩɨɝɨɧ ɨɛɚɜɟɡɧɨ ɫɟ ɩɪɚɜɢ ɡɚɩɢɫɧɢɤ. 

6. ɇɚ ɢɧɫɬɚɥɚɰɢʁɢ ɢ ɨɩɪɟɦɢ ɭ ɤɨɬɥɚɪɧɢɰɢ ɧɢɫɭ ɞɨɡɜɨʂɟɧɢ ɧɢɤɚɤɜɢ ɪɚɞɨɜɢ ɞɨɤ ʁɟ 
ɤɨɬɥɚɪɧɢɰɚ ɭ ɩɨɝɨɧɭ. 

7. ɉɟɪɢɨɞɢɱɧɨ ɫɟ ɦɨɪɚ ɜɪɲɢɬɢ ɞɟɬɟɤɰɢʁɚ ɝɚɫɚ ɩɪɟɧɨɫɧɢɦ ɞɟɬɟɤɬɨɪɨɦ. ȿɤɫɩɥɨɡɢɜɧɚ 
ɫɦɟɲɚ ʁɟ ɨɞ 4% ɞɨ 16% ɝɚɫɚ ɭ ɜɚɡɞɭɯɭ (ɡɚɩɪɟɦɢɫɧɤɢɯ ɩɪɨɰɟɧɚɬɚ). 

8. ɉɟɪɢɨɞɢɱɧɨ ɫɟ ɦɨɪɚ ɜɪɲɢɬɢ ɢɫɩɢɬɢɜɚʃɟ ɧɚɜɨʁɚ, ɩɪɢɪɭɛɧɢɰɚ ɢ ɡɚɜɚɪɟɧɢɯ ɫɩɨʁɟɜɚ 
ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ, ɪɚɫɬɜɨɪɨɦ ɫɚɩɭɧɚ ɭ ɜɨɞɢ. 

9. ɍ ɫɥɭɱɚʁɭ ɡɚɦɟɧɟ ɡɚɩɬɢɜɚɱɚ, ɩɪɢɬɟɡɚʃɚ ɧɚɜɨʁɧɢɯ ɫɩɨʁɟɜɚ ɢ ɫɥ, ɧɟɨɩɯɨɞɧɨ ʁɟ 
ɩɪɟɬɯɨɞɧɨ ɩɪɟɞɭɡɟɬɢ ɫɥɟɞɟʄɟ: 

-  ɡɚɬɜɨɪɢɬɢ ɝɥɚɜɧɢ ɡɚɩɨɪɧɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ ɧɚ ɝɚɫɧɨɦ ɰɟɜɨɜɨɞɭ ɭ ɆɊɋ ɢɥɢ 
ɧɚʁɛɥɢɠɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ ɤɚɤɨ ɛɢ ɫɟ ɩɪɟɤɢɧɭɨ ɞɨɜɨɞ ɝɚɫɚ, 

-  ɩɪɟɞɭɡɟɬɢ ɧɟɨɩɯɨɞɧɟ ɦɟɪɟ ɛɟɡɛɟɞɧɨɫɬɢ: ɡɚɛɪɚɧɢɬɢ ɭɩɨɬɪɟɛɭ ɨɬɜɨɪɟɧɨɝ 
ɩɥɚɦɟɧɚ, ɡɚɛɪɚɧɢɬɢ ɩɭɲɟʃɟ, ɨɛɟɡɛɟɞɢɬɢ ɟɮɢɤɚɫɧɨ ɩɪɨɜɟɬɪɚɜɚʃɟ ɦɟɫɬɚ 
ɢɧɬɟɪɜɟɧɰɢʁɟ. 

ɍ ɫɥɭɱɚʁɭ ɢɡɜɨђɟʃɚ ɡɚɜɚɪɢɜɚʃɚ ɩɨɬɪɟɛɧɨ ʁɟ ɩɨɪɟɞ ɧɚɜɟɞɟɧɢɯ ɪɚɞʃɢ ɩɪɟɞɭɡɟɬɢ ɢ 
ɫɥɟɞɟʄɟ: 

-  ɝɥɚɜɧɢ ɡɚɬɜɨɪɧɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ ɩɨɭɡɞɚɧɨ ɡɚɬɜɨɪɢɬɢ ɢ ɨɛɟɡɛɟɞɢɬɢ ɝɚ ɨɞ 
ɧɟɨɜɥɚɲʄɟɧɨɝ ɨɬɜɚɪɚʃɚ ɭ ɬɨɤɭ ɢɧɬɟɪɜɟɧɰɢʁɟ (ɫɤɢɧɭɬɢ ɪɭɱɢɰɭ ɢɥɢ ɬɨɱɚɤ 
ɡɚɬɜɚɪɚɱɚ ɢ ɫɥ.), 

-   ɩɨɬɩɭɧɨ ɨɞɫɬɪɚɧɢɬɢ ɝɚɫ ɢɡ ɝɚɫɨɜɨɞɚ ɩɪɨɞɭɜɚɜɚʃɟɦ ɢɧɟɪɬɧɢɦ ɝɚɫɨɦ. 



56 

 

10. Ⱦɢɫɬɪɢɛɭɬɟɪ ɝɚɫɚ ʁɟ ɭ ɨɛɚɜɟɡɢ ɞɚ ɜɪɲɢ ɨɞɨɪɢɡɚɰɢʁɭ ɝɚɫɚ ɧɚ ɩɪɨɩɢɫɚɧ ɧɚɱɢɧ. Ⱥɤɨ ɫɟ 
ɨɫɟɬɢ ɦɢɪɢɫ ɝɚɫɚ ɬɨ ʁɟ ɡɧɚɤ ɞɚ ɫɟ ɝɚɫɨɜɨɞ ɦɨɪɚ ɢɫɩɢɬɚɬɢ ɢ ɩɪɢɫɬɭɩɢɬɢ ɨɬɤɥɚʃɚʃɭ 
ɭɨɱɟɧɢɯ ɧɟɞɨɫɬɚɬɚɤɚ. 

11. ɍ ɫɥɭɱɚʁɭ ɧɟɤɨɧɬɪɨɥɢɫɚɧɟ ɩɨʁɚɜɟ ɝɚɫɚ, ɩɨɠɚɪɚ ɢɥɢ ɯɚɜɚɪɢʁɚ ɧɚ ɭɧɭɬɪɚɲʃɨʁ ɝɚɫɧɨʁ 
ɢɧɫɬɚɥɚɰɢʁɢ ɩɨɬɪɟɛɧɨ ʁɟ ɯɢɬɧɨ ɭɪɚɞɢɬɢ ɫɥɟɞɟʄɟ: 

-   ɡɚɬɜɨɪɢɬɢ ɝɥɚɜɧɢ ɡɚɩɨɪɧɢ ɜɟɧɬɢɥ ɭ ɆɊɋ ɢɥɢ ɧɚʁɛɥɢɠɢ ɰɟɜɧɢ ɡɚɬɜɚɪɚɱ ɤɚɤɨ ɛɢ 
ɫɟ ɩɪɟɤɢɧɭɨ ɞɨɬɨɤ ɝɚɫɚ ɤɚ ɦɟɫɬɭ ɯɚɜɚɪɢʁɟ, 

-  ɧɟ ɭɤʂɭɱɢɜɚɬɢ ɧɢɤɚɤɜɟ ɟɥɟɤɬɪɢɱɧɟ ɭɪɟђɚʁɟ ɧɢɬɢ ɨɫɜɟɬʂɟʃɟ ɜɟʄ ɩɪɢɫɬɭɩɢɬɢ 
ɩɪɨɜɟɬɪɚɜɚʃɭ, 

-   ɩɨɡɜɚɬɢ ɞɟɠɭɪɧɭ ɫɥɭɠɛɭ ɞɢɫɬɪɢɛɭɬɟɪɚ ɝɚɫɚ ɞɚ ɨɬɤɥɨɧɢ ɧɚɫɬɚɥɢ ɤɜɚɪ, 

-  ɭ ɫɥɭɱɚʁɭ ɩɨɠɚɪɚ ɤɨʁɢ ɫɟ ɧɟ ɦɨɠɟ ɭɝɚɫɢɬɢ ɩɪɢɪɭɱɧɢɦ ɫɪɟɞɫɬɜɢɦɚ ɡɚ ɩɨɱɟɬɧɨ 
ɝɚɲɟʃɟ ɩɨɠɚɪɚ (ɚɩɚɪɚɬɢ ɫɚ ɫɭɜɢɦ ɩɪɚɯɨɦ ɢɥɢ ɭɝʂɟɧɞɢɨɤɫɢɞɨɦ – “S” ɢ “CO2” 

ɚɩɚɪɚɬɢ) ɩɨɡɜɚɬɢ ɧɚʁɛɥɢɠɭ ɜɚɬɪɨɝɚɫɧɭ ʁɟɞɢɧɢɰɭ. 

12. ɉɨɱɟɬɧɨ ɝɚɲɟʃɟ ɩɨɠɚɪɚ ɧɚ ɝɚɫɨɜɨɞɭ ɜɪɲɢɬɢ ɢɫɤʂɭɱɢɜɨ ɚɩɚɪɚɬɢɦɚ ɫɚ ɫɭɜɢɦ ɩɪɚɯɨɦ 
ɢɥɢ ɭɝʂɟɧɞɢɨɤɫɢɞɨɦ. 

13. Ƚɪɚђɟʃɟ, ɩɨɝɨɧ ɢ ɨɞɪɠɚɜɚʃɟ ɝɚɫɧɟ ɤɨɬɥɚɪɧɢɰɟ, ɧɚɪɨɱɢɬɨ ɭ ɩɨɝɥɟɞɭ ɡɚɯɬɟɜɚ ɡɚ 
ɩɪɚʄɟʃɟ ɢɧɫɬɚɥɚɰɢʁɟ, ɩɪɜɨɝ ɩɭɲɬɚʃɚ ɭ ɩɨɝɨɧ, ɟɤɫɩɥɨɚɬɚɰɢʁɟ, ɩɪɨɜɟɪɚ, ɩɪɟɝɥɟɞɚ, 
ɤɨɧɬɪɨɥɟ ɢ ɢɫɩɢɬɢɜɚʃɚ ɢɦɚ ɫɟ ɫɩɪɨɜɨɞɢɬɢ ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɉɪɚɜɢɥɧɢɤɭ ɨ ɬɟɯɧɢɱɤɢɦ 
ɧɨɪɦɚɬɢɜɢɦɚ ɡɚ ɩɪɨʁɟɤɬɨɜɚʃɟ, ɝɪɚђɟʃɟ ɢ ɩɨɝɨɧ ɝɚɫɧɢɯ ɤɨɬɥɚɪɧɢɰɚ. 
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8. ɉɊɈɊȺɑɍɇ ȽȺɋɇȿ ɄɈɌɅȺɊɇɂɐȿ 

 

8.1. ɌɈɉɅɈȼɈȾɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ 

 

8.1.1. ɂɁȻɈɊ ɄɈɌɅɈȼȺ 
 

ɇɚ ɨɫɧɨɜɭ ɡɚɯɬɟɜɚ ɭ ɩɨɝɥɟɞɭ ɤɚɩɚɰɢɬɟɬɚ ɢ ɩɚɪɚɦɟɬɚɪɚ ɝɪɟʁɧɨɝ ɮɥɭɢɞɚ, ɜɪɫɬɟ ɝɨɪɢɜɚ ɢ 
ɞɪ. ɨɞɚɛɢɪɚʁɭ ɫɟ ɬɨɩɥɨɜɨɞɧɢ ɤɨɬɥɨɜɢ ɧɚ ɡɟɦɧɢ ɝɚɫ ɦɨɞɟɥ REX75 - ICI Caldaie, ɫɧɚɝɟ Q = 
750 kW, ɝɪɟʁɧɢ ɮɥɭɢɞ ɬɨɩɥɚ ɜɨɞɚ 110/75ɨC – ɤɨɦ. 2. [11] 

ɍ ɨɛɢɦɭ ɢɫɩɨɪɭɤɟ ɤɨɬɥɨɜɚ ɩɨɞɪɚɡɭɦɟɜɚ ɫɟ ɤɨɦɚɧɞɧɚ ɬɚɛɥɚ ɫɚ ɟɥɟɦɟɧɬɢɦɚ ɚɭɬɨɦɚɬɢɤɟ 
ɩɨɬɪɟɛɧɢɦ ɡɚ ɪɚɞ ɝɚɫɧɨɝ ɝɨɪɢɨɧɢɤɚ (ɞɜɚ ɪɚɞɧɚ ɢ ɝɪɚɧɢɱɧɢ ɬɟɪɦɨɫɬɚɬ, ɝɪɚɧɢɱɧɚ ɫɨɧɞɚ ɡɚ 
ɡɚɲɬɢɬɭ ɤɨɬɥɚ ɨɞ ɧɟɫɬɚɧɤɚ ɜɨɞɟ, ɢ ɞɪ.), ɟɤɫɩɥɨɡɢɜɧɚ ɤɥɚɩɧɚ, ɞɢɦɧɢ ɩɪɢɤʂɭɱɚɤ ɢ ɞɪ. 

ɂɡɛɨɪ ɝɚɫɧɢɯ ɝɨɪɢɨɧɢɤɚ ɞɚɬ ʁɟ ɭ ɩɪɨɪɚɱɭɧɭ ɝɚɫɧɨɝ ɞɟɥɚ ɤɨɬɥɚɪɧɢɰɟ. 
 

8.1.2. ɂɁȻɈɊ ɐɂɊɄɍɅȺɐɂɈɇɂɏ ɉɍɆɉɂ 
 

ɐɢɪɤɭɥɚɰɢʁɚ ɜɨɞɟ ɭ ɦɪɟɠɢ ɩɨɬɪɨɲʃɟ ʁɟ ɩɪɢɧɭɞɧɚ, ɩɨɦɨʄɭ ɦɪɟɠɧɟ ɰɢɪɤɭɥɚɰɢɨɧɟ ɩɭɦɩɟ 
(ɪɚɞɧɚ ɢ ɪɟɡɟɪɜɧɚ) ɧɚ ɡɚʁɟɞɧɢɱɤɨɦ ɰɟɜɨɜɨɞɭ ɩɨɜɪɚɬɧɟ ɜɨɞɟ. Ʉɚɩɚɰɢɬɟɬ ɩɭɦɩɟ ɨɞɪɟђɟɧ ʁɟ 
ɦɚɤɫɢɦɚɥɧɢɦ ɤɚɩɚɰɢɬɟɬɨɦ ɤɨɬɥɨɜɚ ɢ ɬɟɦɩɟɪɚɬɭɪɫɤɨɦ ɪɚɡɥɢɤɨɦ ɪɚɡɜɨɞɧɟ ɢ ɩɨɜɪɚɬɧɟ 
ɜɨɞɟ. 

Vuk = Quk/ρ75 c x ∆t = 2x750/4.19 x (110-75) = 37 m3/h. (V1 =18.5 m3/h). 

ɍɤɭɩɚɧ ɩɚɞ ɩɪɢɬɢɫɤɚ ɤɨʁɢ ɩɭɦɩɚ ɬɪɟɛɚ ɞɚ ɫɚɜɥɚɞɚ ɢɡɧɨɫɢ: 

∆puk = ∆pk + ∆pt  =  1 + 0.6 = 1.6 bar 

ɝɞɟ ʁɟ: 
∆pk   [bar] – ɩɚɞ ɩɪɢɬɢɫɤɚ ɤɪɨɡ ɤɨɬɥɚɪɧɢɰɭ,   
∆pt [bar] – ɩɚɞ ɩɪɢɬɢɫɤɚ ɤɪɨɡ ɬɨɩɥɨɜɨɞ, ɭɤʂɭɱɭʁɭʄɢ ɢ ɨɬɩɨɪɟ ɭ ɤɪɭɝɭ ɧɚʁɧɟɩɨɜɨʂɧɢʁɟɝ 
ɩɨɬɪɨɲɚɱɚ (ɩɪɨɰɟʃɟɧ).  
 

Ɂɚ ɞɚɬɟ ɡɚɯɬɟɜɟ ɨɞɚɛɢɪɚ ɫɟ ɰɢɪɤɭɥɚɰɢɨɧɚ – ɦɪɟɠɧɚ ɩɭɦɩɚ, ɢ ɬɨ: 
-  ɦɨɞɟɥ......................................................................................CP 65/2640 T 

-  ɤɚɩɚɰɢɬɟɬ.........................................................................................37 m3/h 

-  ɧɚɩɨɪ..................................................................................................2.3 bar 

-  max ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɟ.......................................................................140oC 

-  ɫɧɚɝɚ ɟɥɟɤɬɪɨɦɨɬɨɪɚ.....................................................................4.9/4 kW 

-  ɩɪɨɢɡɜɨђɚɱ........................................................................................“DAB“ 

Ɂɚ ɪɟɝɭɥɢɫɚʃɟ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɥɚɡɧɟ ɜɨɞɟ ɩɪɟɦɚ ɫɩɨʂɧɢɦ ɭɫɥɨɜɢɦɚ, ɡɚɲɬɢɬɭ ɤɨɬɥɨɜɚ ɢ 
ɞɪ. ɩɪɟɞɜɢђɟɧ ʁɟ ɪɟɝɭɥɚɰɢɨɧɢ ɤɪɭɝ ɭ ɢɫɩɨɪɭɰɢ Sauter. [12] 

ɉɭʃɟʃɟ ɢ ɞɨɩɭʃɚɜɚʃɟ ɫɢɫɬɟɦɚ ɩɪɟɞɜɢђɟɧɨ ʁɟ ɨɦɟɤɲɚɧɨɦ ɜɨɞɨɦ. ɍɪɟђɚʁ ɡɚ ɯɟɦɢʁɫɤɭ 
ɩɪɢɩɪɟɦɭ ɜɨɞɟ ɫɚɫɬɨʁɢ ɫɟ ɨɞ ʁɨɧɨɢɡɦɟʃɢɜɚɱɤɨɝ ɮɢɥɬɪɚ ɢ ɩɨɫɭɞɟ ɡɚ ɫɨ ɡɚ ɪɟɝɟɧɟɪɚɰɢʁɭ. 
ɂɡɚɛɪɚɧɢ ɩɨɫɬɭɩɚɤ ɡɚɦɟɧɟ ʁɨɧɚ ɤɚɥɰɢʁɭɦɚ ɢ ɦɚɝɧɟɡɢʁɭɦɚ ɧɚɬɪɢʁɭɦɨɜɢɦ ʁɨɧɢɦɚ 
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ɨɛɟɡɛɟђɭʁɟ ɩɨɬɪɟɛɚɧ ɤɜɚɥɢɬɟɬɟɬ ɤɨɬɥɨɜɫɤɟ ɜɨɞɟ. Ɂɚɫɢʄɟɧɚ ɤɢɫɟɥɚ ʁɨɧɨɢɡɦɟʃɢɜɚɱɤɚ ɦɚɫɚ 
ɪɟɝɟɧɟɪɢɲɟ ɫɟ ɪɚɫɬɜɨɪɨɦ ɤɭɯɢʃɫɤɟ ɫɨɥɢ. 
 

8.1.3. ɂɁȻɈɊ ɊȿɐɂɊɄɍɅȺɐɂɈɇɂɏ ɉɍɆɉɂ 

 

Ɋɟɰɢɪɤɭɥɚɰɢɨɧɢɦ ɩɭɦɩɚɦɚ ɫɟ ɜɪɲɢ, ɡɚ ɫɜɚɤɢ ɤɨɬɚɨ, ɦɟɲɚʃɟ ɢɡɥɚɡɧɟ ɜɨɞɟ ɢɡ ɤɨɬɥɚ, 
ɤɨɧɫɬɚɧɬɧɟ ɬɟɦɩɟɪɚɬɭɪɟ, ɫɚ ɩɨɜɪɚɬɧɨɦ ɜɨɞɨɦ ɢɡ ɦɪɟɠɟ, ɱɢɦɟ ɫɟ ɨɞɪɠɚɜɚ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɞɟ ɧɚ ɭɥɚɡɭ ɭ ɤɨɬɚɨ ɢɡɧɚɞ ɦɢɧɢɦɚɥɧɨ ɞɨɡɜɨʂɟɧɟ. ɇɚ ɬɚʁ ɧɚɱɢɧ ɫɟ ɤɨɬɥɨɜɢ ɲɬɢɬɟ ɨɞ 
ɧɢɫɤɨɬɟɦɩɟɪɚɬɭɪɫɤɟ ɤɨɪɨɡɢʁɟ, ɞɨɤ ɫɟ ɜɟɥɢɱɢɧɚ ɬɟɦɩɟɪɚɬɭɪɫɤɢɯ ɞɢɥɚɬɚɰɢʁɚ ɤɨɬɥɚ 
ɨɞɪɠɚɜɚ ɭ ɩɪɨʁɟɤɬɨɜɚɧɢɦ ɜɪɟɞɧɨɫɬɢɦɚ. 

Ʉɚɩɚɰɢɬɟɬ ɪɟɰɢɪɤɭɥɚɰɢɨɧɟ ɩɭɦɩɟ ɭɡɢɦɚ ɫɟ ɤɚɨ 25% ɨɞ ɩɪɨɬɨɤɚ ɜɨɞɟ ɤɪɨɡ ɤɨɬɚɨ, ɬʁ. V = 
0.25 x 18.5 = 4.6 m3/h. 

ɉɚɞ ɩɪɢɬɢɫɤɚ ɤɪɨɡ ɪɟɰɢɪɤɭɥɚɰɢɨɧɢ ɜɨɞ ɢ ɞɟɨɧɢɰɭ ɫɚ ɤɨɬɥɨɦ ɢɡɧɨɫɢ ɨɤɨ 0.5 bar. 

ɇɚ ɨɫɧɨɜɭ ɬɢɯ ɩɨɞɚɬɚɤɚ ɭɫɜɨʁɟɧɚ ʁɟ ɪɟɰɢɪɤɭɥɚɰɢɨɧɚ ɩɭɦɩɚ ɫɥɟɞɟʄɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ: 
- ɦɨɞɟɥ................................................................................................BPH 120/250.40T  

- ɤɚɩɚɰɢɬɟɬ............................................................................................................4 m3/h 

- ɧɚɩɨɪ..................................................................................................................0.6 bar 

- max ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɟ.......................................................................................140 oC 

- ɫɧɚɝɚ ɟɥɟɤɬɪɨɦɨɬɨɪɚ.........................................................0.536 kW, 3x400 V, 50 Hz 

- ɩɪɨɢɡɜɨђɚɱ....................................................................................................... ”DAB” 

Ɋɟɰɢɪɤɭɥɚɰɢɨɧɟ ɩɭɦɩɟ ɜɨɞɟ ɬɟɪɦɨɫɬɚɬɢ ɧɚ ɩɨɜɪɚɬɧɢɦ ɝɪɚɧɚɦɚ ɤɨɬɥɨɜɚ.  

 

8.1.4. ɏȿɆɂȳɋɄȺ ɉɊɂɉɊȿɆȺ ȼɈȾȿ 

 

ɉɭʃɟʃɟ ɢ ɞɨɩɭʃɚɜɚʃɟ ɤɨɬɥɚ ɜɪɲɢ ɫɟ ɜɨɞɨɦ ɨɞɪɟђɟɧɨɝ ɤɜɚɥɢɬɟɬɚ ɤɨʁɭ ɨɛɟɡɛɟђɭʁɟ ɭɪɟђɚʁ 
ɡɚ ɯɟɦɢʁɫɤɭ ɩɪɢɩɪɟɦɭ ɜɨɞɟ (ɏɉȼ), ɤɨʁɢ ɫɟ ɫɚɫɬɨʁɢ ɨɞ: 

-  ʁɨɧɨɢɡɦɟʃɢɜɚɱɤɨɝ ɮɢɥɬɟɪɚ, 
-  ɩɨɫɭɞɟ ɡɚ ɫɨ ɢ 

-  ɩɪɢɩɚɞɚʁɭʄɟ ɚɪɦɚɬɭɪɟ, ɭɤʂɭɱɭʁɭʄɢ ɢ ɦɟɪɚɱ ɩɪɨɬɨɤɚ ɜɨɞɟ. 

Ʉɚɩɚɰɢɬɟɬ ɏɉȼ ɨɞɪɟђɭʁɟ ɫɟ ɤɚɨ 3% ɨɞ ɭɤɭɩɧɨɝ ɩɪɨɬɨɤɚ ɝɪɟʁɧɨɝ ɮɥɭɢɞɚ ɭ ɫɢɫɬɟɦɭ, ɬʁ: 

V = 0.03 x 40.3 = 1.2 m3/h. 

ȳɨɧɨɢɡɦɟʃɢɜɚɱɤɢ ɮɢɥɬɟɪ ʁɟ ɫɥɟɞɟʄɢɯ ɤɚɪɚɤɬɟɪɢɫɬɢɤɚ: 
-  max ɤɚɩɚɰɢɬɟɬ.................................................................................2 m3/h 

-  PN.......................................................................................................6 bar 

-  Ⱥɪɦɚɬɭɪɚ: DN15 

-  ɉɪɨɢɡɜɨђɚɱ: MIP – ȶɭɩɪɢʁɚ. [13] 
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8.1.5. ȿɄɋɉȺɇɁɂȳȺ ɂ ɈȾɊɀȺȼȺȵȿ ɉɊɂɌɂɋɄȺ 

 

Ɂɚ ɨɛɟɡɛɟђɟʃɟ ɢɡɜɨɪɢɲɬɚ ɢ ɨɞɪɠɚɜɚʃɟ ɩɪɢɬɢɫɤɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɛɚɬɟɪɢʁɚ ɨɞ ɬɪɢ 
ɡɚɬɜɨɪɟɧɟ ɟɤɫɩɚɧɡɢɨɧɟ ɩɨɫɭɞɟ ɩɪɨɢɡɜɨɞ Elbi, ɦɨɞɟɥ ERC, ɫɚ ɫɢɝɭɪɧɨɫɧɢɦ ɰɟɜɨɜɨɞɨɦ ɢ 
ɫɢɝɭɪɧɨɫɧɢɦ ɜɟɧɬɢɥɨɦ ɫɚ ɨɩɪɭɝɨɦ ɧɚ ɡɛɢɪɧɨɦ ɫɢɝɭɪɧɨɫɧɨɦ ɜɨɞɭ DN40. [14] 

Ɇɟɦɛɪɚɧɟ ɟɤɫɩɚɧɡɢɨɧɢɯ ɫɭɞɨɜɚ ɤɨʁɢɦɚ ɫɟ ɨɞɜɚʁɚ ɜɨɞɟɧɢ ɢ ɝɚɫɧɢ ɩɪɨɫɬɨɪ ɭ ɩɨɫɭɞɚɦɚ 
ɦɨɪɚʁɭ ɛɢɬɢ ɢɡɪɚђɟɧɟ ɨɞ ɦɚɬɟɪɢʁɚɥɚ ɤɨʁɢ ʁɟ ɬɪɚʁɧɨ ɨɬɩɨɪɚɧ ɧɚ ɬɟɦɩɟɪɚɬɭɪɭ ɨɞ 110ɨC. 

ɋɜɚɤɢ ɤɨɬɚɨ ɞɨɞɚɬɧɨ ʁɟ ɡɚɲɬɢʄɟɧ ɨɞ ɜɢɫɨɤɨɝ ɩɪɢɬɢɫɤɚ ɫɨɩɫɬɜɟɧɢɦ ɜɟɧɬɢɥɨɦ 
ɫɢɝɭɪɧɨɫɬɢ ɫɚ ɨɩɪɭɝɨɦ DN50. 

ɂɡɛɨɪ ɟɤɫɩɚɧɡɢɨɧɟ ɩɨɫɭɞɟ 

Ɂɚɩɪɟɦɢɧɚ ɟɤɫɩɚɧɡɢɨɧɟ ɩɨɫɭɞɟ ɨɞɪɟђɭʁɟ ɫɟ ɧɚ ɨɫɧɨɜɭ ɡɚɩɪɟɦɢɧɟ ɜɨɞɟ ɭ ɫɢɫɬɟɦɭ ɢ 
ɞɢɥɚɬɚɰɢʁɟ ɩɪɢ ɩɨɜɟʄɚʃɭ ɬɟɦɩɟɪɚɬɭɪɟ ɨɞ ɬɟɦɩɟɪɚɬɭɪɟ ɩɭʃɟʃɚ ɫɢɫɬɟɦɚ ɞɨ 110ɨC: 

Vnmin = srxVsistx (v110-v10) = 975x13x (0.0010515-0.0010004) = 0.65 m3 

 

ɝɞɟ ʁɟ: 
Vsist [m

3]                  - ɡɚɩɪɟɦɢɧɚ ɫɢɫɬɟɦɚ,  
sr      [kg/m3]            - ɫɪɟɞʃɚ ɝɭɫɬɢɧɚ ɜɨɞɟ. 

Ⱦɢɥɚɬɚɰɢʁɚ ɜɨɞɟ ɭ ɫɢɫɬɟɦɭ ɦɨɠɟ ɫɟ ɫɚ ɞɨɜɨʂɧɨɦ ɬɚɱɧɨɲʄɭ ɨɞɪɟɞɢɬɢ ɢ ɟɦɩɢɪɢʁɫɤɢ: 

Vsist = 0.012*Q = 0.012*1500000 = 18000 l 

Ʉɨɟɮɢɰɢʁɟɧɬ ɞɢɥɚɬɚɰɢʁɟ ɜɨɞɟ ɭ ɫɢɫɬɟɦɭ ɡɚ twsr ~ 90oC je K = 0.036 

Ⱦɢɥɚɬɚɰɢʁɚ ɜɨɞɟ ʁɟ: V = Vsist * K = 18000*0.036 = 648 l. 

ȼɪɟɞɧɨɫɬ ɩɪɢɬɢɫɤɚ ɭ ɫɢɫɬɟɦɭ ɭɫɥɨɜʂɟɧɚ ʁɟ ɝɟɨɞɟɬɫɤɨɦ ɪɚɡɥɢɤɨɦ ɧɚʁɜɢɲɟɝ ɢ ɧɚʁɧɢɠɟɝ 
ɧɢɜɨɚ, ɩɪɢɬɢɫɤɨɦ ɡɚɫɢʄɟʃɚ ɜɨɞɟɧɟ ɩɚɪɟ ɧɚ ɞɚɬɨʁ ɬɟɦɩɟɪɚɬɭɪɢ ɜɨɞɟ ɧɚ ɧɚʁɜɢɲɟɦ ɧɢɜɨɭ, 
ɭɡ ɪɟɡɟɪɜɭ ɨɞ 0.5 bar, ɬʁ: 

p = pst + po + 0.5 = 1 + 0.5 + 0.5 = 2.0 bar 

ɍɫɜɚʁɚ ɫɟ p = 3 bar. 
ɝɞɟ ʁɟ: 
pst   [bar]       - ɫɬɚɬɢɱɤɢ ɩɪɢɬɢɫɚɤ ɧɚ ɦɟɫɬɭ ɩɪɢɤʂɭɱɟʃɚ ɟɤɫɩɚɧɡɢɨɧɟ ɩɨɫɭɞɟ ɭ ɫɢɫɬɟɦ, 
p0   [bar]        - ɩɪɢɬɢɫɚɤ ɡɚɫɢʄɟʃɚ ɡɚ ɞɚɬɭ ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɥɚɡɧɟ ɜɨɞɟ, 
0.5 bar          - ɪɟɡɟɪɜɚ. 

ɉɪɟɦɚ ɬɨɦɟ, ɨɞɚɛɢɪɚ ɫɟ ɛɚɬɟɪɢʁɚ ɨɞ ɬɪɢ ɡɚɬɜɨɪɟɧɟ ɟɤɫɩɚɧɡɢɨɧɟ ɩɨɫɭɞɟ: 

Ɍɢɩ ERCE 500/3/6 -ELBI- Italia, (Vk =215 l  > V) 

ɍɡ ɛɚɬɟɪɢʁɭ ɟɤɫɩɚɧɡɢɨɧɢɯ ɩɨɫɭɞɚ ɩɪɟɞɜɢђɟɧ ʁɟ ɧɚ ɡɚʁɟɞɧɢɱɤɨɦ ɫɢɝɭɪɧɨɫɧɨɦ ɜɨɞɭ 
ɜɟɧɬɢɥ ɫɢɝɭɪɧɨɫɬɢ ɫɚ ɨɩɪɭɝɨɦ DN50 PN16. Ⱦɨɞɚɬɧɨ ʁɟ ɧɚ ɫɜɚɤɨɦ ɤɨɬɥɭ ɩɪɟɞɜɢђɟɧ 
ɫɢɝɭɪɧɨɫɧɢ ɜɟɧɬɢɥ ɫɚ ɨɩɪɭɝɨɦ DN50PN16. ɉɪɢɬɢɫɚɤ ɨɬɜɚɪɚʃɚ ɜɟɧɬɢɥɚ ɫɢɝɭɪɧɨɫɬɢ ɧɚ 
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ɫɢɝɭɪɧɨɫɧɨɦ ɜɨɞɭ ʁɟ ɡɚ 0.2 bar ɧɢɠɢ ɨɞ ɩɪɢɬɢɫɤɚ ɨɬɜɚɪɚʃɚ ɫɢɝɭɪɧɨɫɧɢɯ ɜɟɧɬɢɥɚ ɧɚ 
ɤɨɬɥɨɜɢɦɚ! 

Ⱦɢɦɟɧɡɢɨɧɢɫɚʃɟ ɫɢɝɭɪɧɨɫɧɢɯ ɜɨɞɨɜɚ                           

ɉɪɟɦɚ JUS Ɇ.ȿ6.202 ɩɨɬɪɟɛɧɢ ɫɭ ɫɢɝɭɪɧɨɫɧɢ ɜɨɞɨɜɢ:  
-  ɡɚ ɩɨɜɟɡɢɜɚʃɟ ɫɜɚɤɟ ɟɤɫɩɚɧɡɢɨɧɟ ɩɨɫɭɞɟ ɧɚ ɡɚʁɟɞɧɢɱɤɢ ɫɢɝɭɪɧɨɫɧɢ ɜɨɞ: DN40, 

-  ɡɚʁɟɞɧɢɱɤɢ ɫɢɝɭɪɧɨɫɧɢ ɜɨɞ ɩɪɟɦɚ ɤɨɬɥɨɜɢɦɚ: DN50, 

-  ɡɚ ɩɨɜɟɡɢɜɚʃɟ ɫɜɚɤɨɝ ɤɨɬɥɚ ɧɚ ɡɚʁɟɞɧɢɱɤɢ ɫɢɝɭɪɧɨɫɧɢ ɜɨɞ: DN50. [15] 

 

8.2. ɉɊɈɊȺɑɍɇ ȾɂɆȵȺɄȺ 

 

ɋɚɝɨɪɟɜɚʃɟɦ ɨɪɝɚɧɫɤɢɯ ɝɨɪɢɜɚ ɭ ɤɨɬɥɨɜɫɤɢɦ ɩɨɫɬɪɨʁɟʃɢɦɚ ɧɚɫɬɚʁɭ ɦɚɬɟɪɢʁɟ ɤɨʁɟ ɫɟ 
ɩɪɟɤɨ ɞɢɦʃɚɤɚ ɢɡɛɚɰɭʁɭ ɭ ɚɬɦɨɫɮɟɪɭ, ɩɪɢ ɱɟɦɭ ɞɨɥɚɡɢ ɞɨ ɡɚɝɚђɟʃɚ ɨɤɨɥɢɧɟ. 
ɇɚʁɲɬɟɬɧɢʁɚ ɝɚɫɨɜɢɬɚ ʁɟɞɢʃɟʃɚ ɭ ɞɢɦɧɢɦ ɝɚɫɨɜɢɦɚ ɫɭ ɫɭɦɩɨɪɧɢ ɨɤɫɢɞɢ (ɋɈ2, ɋɈ3) ɢ 
ɚɡɨɬɧɢ ɨɤɫɢɞɢ (NOx). ɋ ɨɛɡɢɪɨɦ ɧɚ ɞɨɡɜɨʂɟɧɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ ɨɜɢɯ ɬɨɤɫɢɱɧɢɯ ɦɚɬɟɪɢʁɚ 
ɭ ɨɤɨɥɧɨɦ ɜɚɡɞɭɯɭ, ɤɨʁɟ ɫɭ ɡɚɤɨɧɫɤɢ ɩɪɨɩɢɫɚɧɟ, ɜɪɲɢ ɫɟ ɩɪɨɪɚɱɭɧ ɜɢɫɢɧɟ ɞɢɦʃɚɤɚ, 
ɭɡɢɦɚʁɭʄɢ ɭ ɨɛɡɢɪ ɢ ɩɨɫɬɨʁɟʄɭ ɤɨɧɰɟɧɬɪɚɰɢʁɭ ɨɞ ɞɪɭɝɢɯ ɢɡɜɨɪɚ ɡɚɝɚђɟʃɚ. 

ɉɪɟɦɚ Ɂɚɤɨɧɭ ɨ ɡɚɲɬɢɬɢ ɨɞ ɡɚɝɚђɟʃɚ ɜɚɡɞɭɯɚ (ɋɥ. ɝɥ. ɋɪɛɢʁɟ ɛɪ. 66/91, 83/92, 51/93, 
69/93, 48/94, ɢ 53/95) ɢ ɉɪɚɜɢɥɧɢɤɚ ɨ ɝɪɚɧɢɱɧɢɦ ɜɪɟɞɧɨɫɬɢɦɚ, ɦɟɬɨɞɚɦɚ ɦɟɪɟʃɚ 
ɟɦɢɫɢʁɟ, ɤɪɢɬɟɪɢʁɭɦɚ ɡɚ ɭɫɩɨɫɬɚɜʂɚʃɟ ɦɟɪɧɢɯ ɦɟɫɬɚ ɢ ɟɜɢɞɟɧɰɢʁɢ ɩɨɞɚɬɚɤɚ (ɋɥ. ɝɥ. 
ɋɪɛɢʁɟ ɛɪ. 54/92) ɩɪɨɩɢɫɚɧɟ ɫɭ ɝɪɚɧɢɱɧɟ ɜɪɟɞɧɨɫɬɢ ɡɚɝɚђɢɜɚɱɚ ɨɤɨɥɧɨɝ ɜɚɡɞɭɯɚ. 
 

Ɍɚɛɟɥɚ 13. Ƚɪɚɧɢɱɧɟ ɜɪɟɞɧɨɫɬɢ ɡɚɝɚђɢɜɚɱɚ ɜɚɡɞɭɯɚ 

                 Ɇɚɬɟɪɢʁɚ ɋɪɟɞʃɚ ɞɧɟɜɧɚ ɤɨɧɰ. Ʉɪɚɬɤɨɬɪɚʁɧɚ ɤɨɧɰ. 
(-) (mg/m

3
) (mg/m

3
) 

1. ɫɭɦɩɨɪɞɢɨɤɫɢɞ 0.15 0.5 

2. ɱɚђ 0.05 0.15 

3. ɨɥɨɜɨ 0.0007 - 

4. ɨɥɨɜɨɫɭɥɮɢɞ 0.0017 - 

5. ɚɪɫɟɧ ɤɚɨ ɧɟɨɪɝɚɧɫɤɨ ʁɟɞɢʃɟʃɟ 0.003 - 

6. ɭɝʂɟɧɞɢɫɭɥɮɢɞ 0.01 0.03 

7. ɭɝʂɟɧ ɦɨɧɨɤɫɢɞ 1.0 3.0 

8. ɚɡɨɬɧɢ ɨɤɫɢɞ 0.085 0.085 

9. ɮɥɭɨɪɨɜɨɞɨɧɢɤ 0.005 0.02 

10. ɨɤɫɢɞɚɧɫɢ - 0.125 

11. ɩɟɩɟɨ ɢ ɢɧɟɪɬɧɚ ɩɪɚɲɢɧɚ ɞɨ 300 mg/m3 ɧɚ ɞɚɧ ɞɨ 300 mg/m3 ɧɚ ɞɚɧ 

 

ɍ ɬɚɛɟɥɢ 13. ɩɪɢɤɚɡɚɧɟ ɫɭ ɝɪɚɧɢɱɧɟ ɜɪɟɞɧɨɫɬɢ ɡɚɝɚђɢɜɚɱɚ ɨɤɨɥɧɨɝ ɜɚɡɞɭɯɚ, ɤɨʁɟ ɫɭ 
ɩɪɨɩɢɫɚɧɟ Ɂɚɤɨɧɨɦ ɢ ɉɪɚɜɢɥɧɢɤɨɦ. 
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8.2.1. ɉɊɈɊȺɑɍɇ ɋȼȿɌɅɈȽ ɉɊȿɋȿɄȺ ȾɂɆȵȺɄȺ 

 

Ɉɞɜɨђɟʃɟ ɩɪɨɞɭɤɚɬɚ ɫɚɝɨɪɟɜɚʃɚ ɢɡ ɤɨɬɥɨɜɚ ɩɪɟɞɜɢђɟɧɨ ʁɟ ɡɚɫɟɛɧɢɦ ɱɟɥɢɱɧɢɦ 
ɫɚɦɨɫɬɨʁɟʄɢɦ ɞɢɦʃɚɰɢɦɚ, ɩɨɬɪɟɛɧɨɝ ɫɜɟɬɥɨɝ ɩɪɟɫɟɤɚ ɢ ɜɢɫɢɧɟ. 

ɋɜɟɬɥɢ ɩɪɟɫɟɤ ɞɢɦʃɚɤɚ ɨɞɪɟђɭʁɟ ɫɟ ɧɚ ɛɚɡɢ ɩɪɨɪɚɱɭɧɚɬɟ ɤɨɥɢɱɢɧɟ ɞɢɦɧɢɯ ɝɚɫɨɜɚ ɢ 
ɩɪɟɩɨɪɭɱɟɧɟ ɛɪɡɢɧɟ ɫɬɪɭʁɚʃɚ, ɩɪɟɦɚ ɫɥɟɞɟʄɨʁ ɮɨɪɦɭɥɢ: 𝐴 = ௏𝑔ௐ , [m2] 

ɝɞɟ ʁɟ: 
Vg [m

3/h] – ɤɨɥɢɱɢɧɚ ɞɢɦɧɢɯ ɝɚɫɨɜɚ 

W [m/s] – ɛɪɡɢɧɚ ɫɬɪɭʁɚʃɚ ɞɢɦɧɢɯ ɝɚɫɨɜɚ, ɤɨʁɚ ɫɟ ɤɪɟʄɟ ɨɞ 10-12 m/s 

ɉɪɨɪɚɱɭɧ ɫɟ ɞɚʁɟ ɡɚ ɩɪɢɪɨɞɧɢ ɝɚɫ ɤɚɨ ɝɨɪɢɜɨ. 

ɋɯɨɞɧɨ ɬɨɦɟ ʁɟ: 

3
273

,[ / ]
273stv

g

g n g

t
V V V m h


    

   Vn1 = 90 Nm3/h 

  Vg stv = Vg min + ( - 1). VL min,   [Nm3/h] 

  
min

0.272 0.272 33340
0.25 0.25 9.32

1000 1000
d

g

H
V

 
      Nm3/h 

  
9.32 (1.1 1) 8.41 10.16

stvg
V       Nm3/h 

  

273 190
90 10.16 1550

273
g

V


     m3/h=0.43 m3/s 

 

1550
0.043

10 3600
A  


 m2 

ɍɫɜɚʁɚ ɫɟ ɤɪɭɠɧɢ ɩɪɟɫɟɤ ɨɬɜɨɪɚ ɞɢɦʃɚɤɚ d = Ø 300 mm. Ɉɜɚɤɚɜ ɞɢɦɧɢ ɩɪɢɤʂɭɱɚɤ 
ɢɦɚ ɢ ɤɨɬɚɨ. 

ɋɬɜɚɪɧɚ ɛɪɡɢɧɚ ɫɬɪɭʁɚʃɚ ɝɚɫɨɜɚ ʁɟ w = 6.1 m/s. 
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8.2.2. ɉɊɈɊȺɑɍɇ ɉɈɌɊȿȻɇȿ ȼɂɋɂɇȿ ȾɂɆȵȺɄȺ ɋȺ ȺɋɉȿɄɌȺ 
ȺȿɊɈɁȺȽȺЂȿȵȺ 

 

ȼɢɫɢɧɚ ɞɢɦʃɚɤɚ, ɡɚ ɞɚɬɨ ɝɨɪɢɜɨ (ɡɟɦɧɢ ɝɚɫ), ɩɪɨɪɚɱɭɧɚɜɚ ɫɟ ɩɪɟɦɚ ɤɪɢɬɟɪɢʁɭɦɭ 
ɚɟɪɨɡɚɝɚђɟʃɚ  

ɉɨɬɪɟɛɧɚ ɜɢɫɢɧɚ ɞɢɦʃɚɤɚ ɢɡɪɚɱɭɧɚɜɚ ɫɟ ɢɡ ɭɫɥɨɜɚ ɞɚ ɧɚʁɜɟʄɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɛɢɥɨ ɤɨɝ 
ɡɚɝɚђɢɜɚɱɚ ɭ ɩɪɢɡɟɦɧɨɦ ɫɥɨʁɭ ɜɚɡɞɭɯɚ ɧɟ ɛɭɞɟ ɜɟʄɚ ɨɞ ɞɨɡɜɨʂɟɧɟ ɦɚɤɫɢɦɚɥɧɟ ɫɪɟɞʃɟ 
ɞɧɟɜɧɟ ɤɨɧɰɟɧɬɪɚɰɢʁɟ (ɩɪɟɦɚ ɜɚɠɟʄɢɦ ɩɪɨɩɢɫɢɦɚ ɨɧɚ ɡɚ ɚɡɨɬɧɢ ɨɤɫɢɞ ɢɡɧɨɫɢ 0.085 
mg/m3, ɚ ɡɚ ɫɭɦɩɨɪɞɢɨɤɫɢɞ 0.15 mg/m3). 

ȼɢɫɢɧɚ ɞɢɦʃɚɤɚ ɫɟ ɢɡɪɚɱɭɧɚɜɚ ɩɨ ɮɨɪɦɭɥɢ: 

1
1 2

3
1

xNO

f g

A F G
H

MDK C V T

             

     [m], 

ɝɞɟ ʁɟ: 
H (m) – ɜɢɫɢɧɚ ɞɢɦʃɚɤɚ ɢɡɧɚɞ ɬɥɚ, 
A (s2/3mg/K1/3) – ɤɨɟɮɢɰɢʁɟɧɬ ɤɨʁɢ ɡɚɜɢɫɢ ɨɞ ɦɟɬɟɨɪɨɥɨɲɤɢɯ ɭɫɥɨɜɚ ɢ ɤɨʁɢ ɨɛɭɯɜɚɬɚ 
ɭɫɥɨɜɟ ɯɨɪɢɡɨɧɬɚɥɧɨɝ ɢ ɜɟɪɬɢɤɚɥɧɨɝ ɪɚɫɟʁɚɜɚʃɚ ɡɚɝɚђɢɜɚɱɚ, 
G (g/s) – ɤɨɥɢɱɢɧɚ ɡɚɝɚђɢɜɚɱɚ, ɟɦɢɫɢʁɚ ɢɡ ɞɢɦʃɚɤɚ ɭ ɚɬɦɨɫɮɟɪɭ, 
F (-) ɛɟɡɞɢɦɟɧɡɢʁɫɤɢ ɤɨɟɮɢɰɢʁɟɧɬ ɤɨʁɢ ɭɡɢɦɚ ɭ ɨɛɡɢɪ ɛɪɡɢɧɭ ɬɚɥɨɠɟʃɚ ɱɟɫɬɢɰɚ, 
MDK (mg/m3) – ɦɚɤɫɢɦɚɥɧɨ ɞɨɡɜɨʂɟɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɡɚɝɚђɢɜɚɱɚ ɭ ɜɚɡɞɭɯɭ ɨɤɨɥɢɧɟ, 
Cf (mg/m3) – ɩɨɫɬɨʁɟʄɢ ɟɦɢɫɢɨɧɢ ɮɨɧɞ ɨɞ ɞɪɭɝɢɯ ɢɡɜɨɪɚ ɡɚɝɚђɟʃɚ, 
VG (m3/s) – ɭɤɭɩɧɚ ɡɚɩɪɟɦɢɧɚ ɞɢɦɧɢɯ ɝɚɫɨɜɚ ɤɨʁɢ ɢɡɥɚɡɟ ɢɡ ɞɢɦʃɚɤɚ ɧɚ ɬɟɦɩɟɪɚɬɭɪɢ 
ɞɢɦɧɢɯɝɚɫɨɜɚ, 
T (K) – ɪɚɡɥɢɤɚ ɬɟɦɩɟɪɚɬɭɪɟ ɞɢɦɧɢɯ ɝɚɫɨɜɚ ɧɚ ɢɡɥɚɫɤɭ ɢɡ ɞɢɦʃɚɤɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɫɩɨʂɧɨɝ ɜɚɡɞɭɯɚ. 

Ʉɨɟɮɢɰɢʁɟɧɬ Ⱥ ɡɚ ɧɚɲɟ ɭɫɥɨɜɟ ʁɟ A = 120 s2/3mg/K1/3. 

Ʉɨɟɮɢɰɢʁɟɧɬ F = 1 ɡɚ ɝɚɫɨɜɢɬɚ ɝɨɪɢɜɚ. 

ɋɚɞɪɠɚʁ ɚɡɨɬɧɢɯ ɨɤɫɢɞɚ ɭ ɞɢɦɧɢɦ ɝɚɫɨɜɢɦɚ, ɤɨʁɢ ɫɭ ɝɥɚɜɧɢ ɡɚɝɚђɢɜɚɱɢ ɩɪɢ ɪɚɞɭ 
ɫɚ ɩɪɢɪɨɞɧɢɦ ɝɚɫɨɦ, ɢɡɪɚɱɭɧɚɜɚ ɫɟ ɩɨ ɮɨɪɦɭɥɢ: 

xNO
G  = 0.055·De

0.8·qv
0.5T

3·Vsg·B·10-3 (g/s), 

ɝɞɟ ʁɟ: 

De = 1m – ɟɤɜɢɜɚɥɟɧɬɧɢ ɩɪɟɱɧɢɤ ɥɨɠɢɲɬɚ, 
qv == 0.5 MW/m3 – ɡɚɩɪɟɦɢɧɫɤɨ ɬɨɩɥɨɬɧɨ ɨɩɬɟɪɟʄɟʃɟ ɥɨɠɢɲɬɚ, 
T = 1.1 – ɤɨɟɮɢɰɢʁɟɧɬ ɜɢɲɤɚ ɜɚɡɞɭɯɚ ɭ ɥɨɠɢɲɬɭ 

Vsg = 10.16 Nm3/ Nm3 – ɡɚɩɪɟɦɢɧɚ ɫɭɜɢɯ ɩɪɨɞɭɤɚɬɚ ɫɚɝɨɪɟɜɚʃɚ, 
Vn = 90(Nm3/h) – ɩɨɬɪɨɲʃɚ ɝɨɪɢɜɚ 
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xNO
G   = 0.055·10.8·0.50.5·1.13·10.16·90·10-3 = 0.047 g/s, 

MDK = 0.0085 mg/m3 

T = 190-(-15) = 205 K. 

ɉɨɲɬɨ ɧɟɦɚ ɩɨɞɚɬɚɤɚ ɨ ɩɨɫɬɨʁɟʄɨʁ ɤɨɧɰɟɧɬɪɚɰɢʁɢ ɚɡɨɬɧɢɯ ɨɤɫɢɞɚ ɭ ɨɤɨɥɢɧɢ 
ɤɨɬɥɚɪɧɢɰɟ, ɭɫɜɚʁɚ ɫɟ ɞɚ ʁɟ ɩɨɱɟɬɧɚ ɤɨɧɰɟɧɬɪɚɰɢʁɚ ɚɡɨɬɧɢɯ ɨɤɫɢɞɚ ɨɞ ɞɪɭɝɢɯ ɢɡɜɨɪɚ 
ɡɚɝɚђɢɜɚɱɚ 10% ɨɞ MDK, ɬʁ: 

Cf = 0.1 · 0.085 = 0.0085 mg/m3. 

Ʉɨɥɢɱɢɧɚ ɞɢɦɧɢɯ ɝɚɫɨɜɚ ʁɟ Vg = 1550 m3/h = 0.43 m3/s. 

Ɍɚɤɨ ʁɟ ɜɢɫɢɧɚ ɞɢɦʃɚɤɚ: 

1
1 2

3120 1 0.047 1

0.085 0.0085 0.43 205
H

           
= 4.07 m. 

ȼɢɫɢɧɚ ɞɢɦʃɚɤɚ ɨɞɪɟђɭʁɟ ɫɟ ɢɡ ɞɢʁɚɝɪɚɦɚ ɩɪɨɢɡɜɨђɚɱɚ ɤɨɬɥɨɜɚ, ɡɚ ɞɚɬɨ ɝɨɪɢɜɨ ɢ 
ɤɚɩɚɰɢɬɟɬ. ɍɫɜɚʁɚ ɫɟ ɱɟɥɢɱɧɢ ɫɚɦɨɫɬɨʁɟʄɢ ɞɢɦʃɚɤ ɫɚ ɬɟɦɟʂɧɨɦ ɩɥɨɱɨɦ ɜɢɫɢɧɟ H = 
15m/Ø300 mm. 

Ⱦɢɦʃɚɰɢ ɫɭ ɩɪɟɞɜɢђɟɧɢ ɡɚ ɢɡɨɥɚɰɢʁɭ ɦɢɧɟɪɚɥɧɨɦ ɜɭɧɨɦ ɞɟɛʂɢɧɟ 100 mm ɭ ɩɥɚɲɬɭ ɨɞ 
Ⱥl-ɥɢɦɚ. 

8.3. ɆȿɊȿȵȿ ɂ ɊȿȽɍɅȺɐɂȳȺ 

 

Ɂɚ ɫɢɝɭɪɚɧ, ɩɨɭɡɞɚɧ ɢ ɟɤɨɧɨɦɢɱɚɧ ɪɚɞ ɤɨɬɥɨɜɫɤɨɝ ɩɨɫɬɪɨʁɟʃɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɚɭɬɨɦɚɬɫɤɚ 
ɪɟɝɭɥɚɰɢʁɚ ɢ ɫɜɟ ɩɨɬɪɟɛɧɟ ɫɢɝɭɪɧɨɫɧɟ ɢ ɡɚɲɬɢɬɧɟ ɦɟɪɟ ɩɪɢɦɟɪɟɧɟ ɨɜɚɤɜɨɦ ɩɨɫɬɨʁɟʃɭ. 
Ɂɚ ɪɟɝɭɥɚɰɢʁɭ ɬɟɦɩɟɪɚɬɭɪɟ ɢɡɥɚɡɧɟ ɜɨɞɟ ɭ ɤɨɬɥɨɜɢɦɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɨɞɝɨɜɚɪɚʁɭʄɚ 
ɚɭɬɨɦɚɬɢɤɚ ɜɨђɟɧɚ ɨɞ ɫɬɪɚɧɟ ɤɨɦɚɧɞɧɢɯ ɬɚɛɥɢ ɧɚ ɤɨɬɥɨɜɢɦɚ. Ɉɜɚ ɪɟɝɭɥɚɰɢʁɚ ɜɪɲɢʄɟ ɫɟ 
ɩɪɟɤɨ ɞɜɚ ɪɚɞɧɚ ɢ ʁɟɞɧɨɝ ɝɪɚɧɢɱɧɨɝ ɬɟɪɦɨɫɬɚɬɚ. 

Ɂɚ ɤɥɢɡɧɭ ɪɟɝɭɥɚɰɢʁɭ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɥɚɡɧɟ ɜɨɞɟ ɢɡ ɤɨɬɥɚɪɧɢɰɟ ɭ ɫɩɨʂɧɭ ɪɚɡɜɨɞɧɭ 
ɦɪɟɠɭ, ɫɚɝɥɚɫɧɨ ɫɩɨʂɧɢɦ ɭɫɥɨɜɢɦɚ, ɩɪɟɞɜɢђɟɧɚ ʁɟ ɨɞɝɨɜɚɪɚʁɭʄɚ ɚɭɬɨɦɚɬɢɤɚ. Ɂɚ ɨɜɭ 
ɧɚɦɟɧɭ ɩɪɟɞɜɢђɟɧ ʁɟ ɪɟɝɭɥɚɰɢɨɧɢ ɤɪɭɝ ɫɚ ɪɟɝɭɥɚɰɢɨɧɢɦ ɬɪɨɤɪɚɤɢɦ ɟɥɟɤɬɪɨɦɨɬɨɪɧɢɦ 
ɜɟɧɬɢɥɨɦ ɫɚ ɫɟɧɡɨɪɨɦ ɭ ɰɟɜɨɜɨɞɭ ɩɨɥɚɡɧɟ ɜɨɞɟ ɢ ɫɩɨʂɧɢɦ ɬɟɦɩɟɪɚɬɭɪɧɢɦ ɫɟɧɡɨɪɨɦ ɢ 
ɨɞɝɨɜɚɪɚʁɭʄɢɦ ɩɪɨɰɟɫɨɪɨɦ. 

Ɂɚ ɡɚɲɬɢɬɭ ɤɨɬɥɚ ɨɞ ɧɟɫɬɚɧɤɚ ɜɨɞɟ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɨɞɝɨɜɚɪɚʁɭʄɚ ɨɩɪɟɦɚ, ɞɨɤ ɫɭ ɫɜɚ 
ɫɢɝɭɪɧɨɫɧɚ ɢ ɡɚɲɬɢɬɧɚ ɞɟʁɫɬɜɚ ɩɨɬɪɟɛɧɚ ɡɚ ɛɟɡɛɟɞɚɧ ɪɚɞ ɫɢɫɬɟɦɚ, ɚ ɭ ɜɟɡɢ ɫɭ ɫɚ 
ɝɨɪɢɨɧɢɤɨɦ ɢ ɝɚɫɨɦ ɤɚɨ ɟɧɟɪɝɟɧɬɨɦ ɢɧɬɟɝɪɢɫɚɧɚ ɭ ɨɤɜɢɪɭ ɨɩɪɟɦɟ ɝɨɪɢɨɧɢɤɚ.  

Ɂɚ ɦɟɪɟʃɟ ɩɚɪɚɦɟɬɚɪɚ ɫɢɫɬɟɦɚ ɩɪɟɞɜɢђɟɧɢ ɫɭ, ɲɬɨ ɭ ɫɚɫɬɚɜɭ ɨɩɪɟɦɟ ɲɬɨ ɧɚ ɰɟɜɨɜɨɞɭ, 
ɨɞɝɨɜɚɪɚʁɭʄɢ ɦɟɪɧɢ ɢɧɫɬɪɭɦɟɧɬɢ; ɡɚ ɫɢɝɧɚɥɢɡɚɰɢʁɭ ɢ ɫɜɚ ɩɨɬɪɟɛɧɚ ɨɫɢɝɭɪɚʃɚ 
ɩɪɟɞɜɢђɟɧɚ ʁɟ ɨɞɝɨɜɚɪɚʁɭʄɚ ɡɚɲɬɢɬɧɚ ɢ ɫɢɝɭɪɧɨɫɧɚ ɨɩɪɟɦɚ ɭ ɨɤɜɢɪɭ ɩɨɫɬɪɨʁɟʃɚ.  
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Ʌɨɤɚɥɧɢ ɦɟɪɧɢ ɢɧɫɬɪɭɦɟɧɬɢ ɨɛɟɡɛɟђɭʁɭ ɫɢɝɭɪɧɭ ɤɨɧɬɪɨɥɭ ɩɨɝɨɧɚ. Ɇɟɪɧɢ ɨɩɫɟɡɢ, ɤɥɚɫɟ 
ɬɚɱɧɨɫɬɢ ɢ ɜɪɫɬɟ ɢɧɫɬɪɭɦɟɧɚɬɚ ɫɭ ɭɫɤɥɚђɟɧɢ ɫɚ ɩɪɨɩɢɫɢɦɚ.  
 

8.4. ɂɁɈɅȺɐɂȳȺ ɐȿȼɈȼɈȾȺ 

 

Ⱦɚ ɛɢ ɫɟ ɢɡɛɟɝɥɢ ɬɨɩɥɨɬɧɢ ɝɭɛɢɰɢ ɭɫɥɟɞ ɯɥɚђɟʃɚ ɰɟɜɨɜɨɞɚ, ɜɪɲɢ ɫɟ ʃɢɯɨɜɚ ɢɡɨɥɚɰɢʁɚ. 
Ⱦɟɛʂɢɧɚ ɢɡɨɥɚɰɢʁɟ ɡɚɜɢɫɢ ɨɞ ɩɪɟɱɧɢɤɚ ɰɟɜɨɜɨɞɚ, ɬɟɦɩɟɪɚɬɭɪɟ ɰɟɜɨɜɨɞɚ ɢ ɫɩɨʂɧɟ 
ɬɟɦɩɟɪɚɬɭɪɟ. Ⱦɟɛʂɢɧɚ ɟɤɨɧɨɦɢɱɧɟ ɢɡɨɥɚɰɢʁɟ (ɤɨʁɚ ɡɚɜɢɫɢ ɨɞ ɬɪɨɲɤɨɜɚ ɡɚ ɢɡɨɥɚɰɢʁɭ) 
ɢɫɩɢɬɢɜɚɧɚ ʁɟ ɭ ɪɚɡɧɢɦ ɮɢɪɦɚɦɚ (”Babcoc”,”Steinmuller” ɢ ɞɪ.). Ⱦɨɛɢʁɟɧɢ ɪɟɡɭɥɬɚɬɢ ɫɭ 
ɫɥɨɠɟɧɢ ɭ ɬɚɛɟɥɟ ɤɨʁɟ ɫɟ ɤɨɪɢɫɬɟ ɡɚ ɢɡɛɨɪ ɞɟɛʂɢɧɟ ɢɡɨɥɚɰɢʁɟ. ɇɚʁɜɚɠɧɢʁɟ ɨɫɨɛɢɧɟ ɤɨʁɟ 
ɬɪɟɛɚ ɞɚ ɢɦɚ ɢɡɨɥɚɰɢɨɧɢ ɦɚɬɟɪɢʁɚɥ ɫɭ: 

-   ɞɚ ɢɦɚ ɦɚɥɢ ɤɨɟɮɢɰɢʁɟɧɬ ɩɪɨɥɚɡɚ ɬɨɩɥɨɬɟ, 

-   ɞɚ ɢɦɚ ɦɚɥɭ ɡɚɩɪɟɦɢɧɫɤɭ ɬɟɠɢɧɭ. 

ɉɨɪɟɞ ɨɜɢɯ ɨɫɨɛɢɧɚ ɢɡɨɥɚɰɢɨɧɢ ɦɚɬɟɪɢʁɚɥ ɬɪɟɛɚ ɞɚ ɩɨɫɟɞɭʁɟ ɢ ɫɥɟɞɟʄɟ ɨɫɨɛɢɧɟ: 
-   ɞɨɛɪɭ ɦɟɯɚɧɢɱɤɭ ɱɜɪɫɬɨʄɭ, 

-   ɞɨɛɪɭ ɩɨɫɬɨʁɚɧɨɫɬ ɧɚ ɩɨɜɢɲɟɧɢɦ ɬɟɦɩɟɪɚɬɭɪɚɦɚ, 

-   ɤɨɧɫɬɚɧɬɧɭ ɡɚɩɪɟɦɢɧɭ (ɦɚɥɨ ɫɥɟɝɚʃɟ ɬɨɤɨɦ ɜɪɟɦɟɧɚ), 
-   ɧɟɲɤɨɞʂɢɜɨɫɬ ɡɚ ɢɧɫɬɚɥɚɰɢʁɟ (ɞɚ ɧɟ ɧɚɝɪɢɡɚ ɧɢɬɢ ɩɨɦɚɠɟ ɤɨɪɨɡɢʁɭ ɦɚɬɟɪɢʁɚɥɚ 

ɰɟɜɨɜɨɞɚ), 
-  ɞɚ ʁɟ ɨɬɩɨɪɧɚ ɧɚ ɚɬɦɨɫɮɟɪɫɤɟ ɭɬɢɰɚʁɟ (ɤɪɚɬɤɨɬɪɚʁɧɨ ɤɜɚɲɟʃɟ, ɛɭɛɪɟʃɟ, 

ɬɪɭʂɟʃɟ ɢ ɞɪ.) 

Ʉɚɨ ɧɚʁɩɨɝɨɞɧɢʁɢ ɢɡɨɥɚɰɢɨɧɢ ɦɚɬɟɪɢʁɚɥ ɡɚ ɰɟɜɨɜɨɞɟ ɭ ɨɜɚɤɜɢɦ ɩɨɫɬɪɨʁɟʃɢɦɚ ʁɟ 
ɦɢɧɟɪɚɥɧɚ ɜɭɧɚ ɤɨʁɚ ɢɦɚ ɞɨɛɪɟ ɨɫɨɛɢɧɟ ɢ ɦɚɥɢ ɤɨɟɮɢɰɢʁɟɧɬ ɬɨɩɥɨɬɧɟ ɩɪɨɜɨɞʂɢɜɨɫɬɢ 
=0.04 W/mK.  

Ɂɚ ɦɟɯɚɧɢɱɤɭ ɡɚɲɬɢɬɭ ɢɡɨɥɚɰɢʁɟ ɫɚ ɫɩɨʂɧɟ ɫɬɪɚɧɟ ɩɪɟɞɜɢђɚ ɫɟ ɚɥɭɦɢɧɢʁɭɦɫɤɢ ɥɢɦ. 

ɂɡɨɥɚɰɢʁɚ ɰɟɜɨɜɨɞɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɩɪɟɞɦɟɪɨɦ, ɚ ɞɟɛʂɢɧɟ ɢɡɨɥɚɰɢʁɟ ɩɨʁɟɞɢɧɢɯ ɰɟɜɨɜɨɞɚ 
ɞɚʁɭ ɫɟ ɭ ɫɥɟɞɟʄɨʁ ɬɟɛɟɥɢ. 

 

Ɍɚɛɟɥɚ 14. Ⱦɟɛʂɢɧɚ ɢɡɨɥɚɰɢʁɟ ɰɟɜɨɜɨɞɚ 

DN 150 125 100 80 65 50 40 32 

iz  
60 60 50 50 50 40 40 40 
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8.5. ɇȺɑɂɇ ɈɁɇȺɑȺȼȺȵȺ ɐȿȼɈȼɈȾȺ 

Ɋɚɞɢ ɛɨʂɟɝ ɪɚɫɩɨɡɧɚɜɚʃɚ ɢ ɩɪɟɝɥɟɞɚ ɰɟɜɨɜɨɞɚ ɭ ɤɨɬɥɚɪɧɢɰɢ ɢɫɬɟ ʁɟ ɩɨɬɪɟɛɧɨ ɨɡɧɚɱɢɬɢ 
ɩɪɟɦɚ ɫɥɟɞɟʄɨʁ ɬɚɛɟɥɢ. 

 

Ɍɚɛɟɥɚ 15. ɇɚɱɢɧɢ ɨɡɧɚɱɚɜɚʃɚ ɰɟɜɨɜɨɞɚ 

 

Ɉɫɧɨɜɧɚ ɛɨʁɚ Ɉɡɧɚɤɚ ɜɨɞɨɜɚ ȼɪɫɬɚ ɮɥɭɢɞɚ 

ɐɪɜɟɧɨ – ɩɚɪɚ  ɰɪɜɟɧɨ  
ɰɪɜɟɧɨ – ɛɟɥɨ – ɡɟɥɟɧɨ  
ɰɪɜɟɧɨ – ɡɟɥɟɧɨ - ɰɪɜɟɧɨ 

ɡɚɫɢʄɟɧɚ ɩɚɪɚ 

ɩɪɟɝɪɟʁɚɧɚ ɩɚɪɚ 

ɢɫɩɭɫɧɚ ɜɨɞɚ 

 ɀɭɬɨ – ɝɚɫ  ɀɭɬɨ 

ɠɭɬɨ – ɛɟɥɨ – ɠɭɬɨ  
ɝɪɚɞɫɤɢ ɝɚɫ 

ɚɰɟɬɢɥɟɧ 

 

Ɂɟɥɟɧɨ – ɜɨɞɚ  Ɂɟɥɟɧɨ 

ɡɟɥɟɧɨ – ɛɟɥɨ – ɡɟɥɟɧɨ  
ɡɟɥɟɧɨ – ɰɪɜɟɧɨ – ɡɟɥɟɧɨ  
 

ɡɟɥɟɧɨ – ɠɭɬɨ – ɡɟɥɟɧɨ  
ɫɜ. ɡɟɥɟɧɨ – ɰɪɜɟɧɨ – ɫɜ. ɡɟɥɟɧɨ 

ɡɟɥɟɧɨ – ɰɪɧɨ – ɡɟɥɟɧɨ  

ɩɢɬɤɚ ɜɨɞɚ 

ɬɨɩɥɚ ɜɨɞɚ 

ɜɨɞɚ ɩɨɞ ɩɪɢɬɢɫɤɨɦ (ɧɚɩɨʁɧɚ 
ɜɨɞɚ) 
ɤɨɧɞɟɧɡɚɬ 

ɦɟɤɚ ɜɨɞɚ 

ɧɟɱɢɫɬɚ (ɨɬɩɚɞɧɚ) ɜɨɞɚ 

 ɋɦɟђɟ – ɭʂɟ  ɋɦɟђɟ ɭʂɟ 

ɐɟɜɨɜɨɞɢ ɦɚʃɟɝ ɩɪɟɱɧɢɤɚ ɞɨ ɡɚɤʂɭɱɧɨ 50 mm ɛɨʁɟ ɫɟ ɩɨ ɰɟɥɨʁ ɞɭɠɢɧɢ ɧɚ ɝɨɪɟ ɨɡɧɚɱɟɧ 
ɧɚɱɢɧ. ɐɟɜɨɜɨɞɢ ɜɟʄɟɝ ɩɪɟɱɧɢɤɚ ɢɦɚʁɭ ɫɟ ɨɡɧɚɱɢɬɢ ɧɚ ɝɨɪɟ ɧɚɜɟɞɟɧ ɧɚɱɢɧ, ɧɚ 
ɩɪɢɪɭɛɧɢɰɚɦɚ ɢ ɫɚ ɫɬɪɟɥɢɰɚɦɚ (ɤɨʁɟ ɩɨɤɚɡɭʁɭ ɫɦɟɪ ɩɪɨɬɨɤɚ ɮɥɭɢɞɚ) ɧɚ ɢɫɬɢ ɧɚɱɢɧ 
ɨɛɨʁɟɧɢɦ, ɢ ɬɨ ɧɚ ɨɞɪɟђɟɧɢɦ ɪɚɡɦɚɰɢɦɚ (10 m) ɩɪɟɦɚ ɞɭɠɢɧɢ ɢ ɩɨɥɨɠɚʁɭ ɰɟɜɨɜɨɞɚ. 

 

 

8.6. ɉɊɈɌɂȼɉɈɀȺɊɇȺ ɁȺɒɌɂɌȺ 

Ʉɨɬɥɨɜɫɤɨ ɩɨɫɬɪɨʁɟʃɟ ɞɚɬɨɝ ɤɚɩɚɰɢɬɟɬɚ ɨɞ 1500 ɤW ɩɪɟɞɫɬɚɜʂɚ ɩɨɬɟɧɰɢʁɚɥɧɢ ɢɡɜɨɪ 
ɨɩɚɫɧɨɫɬɢ ɨɞ ɩɨɠɚɪɚ. 

ɇɚ ɨɫɧɨɜɭ ɉɪɚɜɢɥɧɢɤɚ ɨ ɬɟɯɧɢɱɤɢɦ ɧɨɪɦɚɬɢɜɢɦɚ ɡɚ ɩɪɨʁɟɤɬɨɜɚʃɟ, ɝɪɚђɟʃɟ, ɩɨɝɨɧ ɢ 
ɨɞɪɠɚɜɚʃɟ ɝɚɫɧɢɯ ɤɨɬɥɚɪɧɢɰɚ, ɨɜɚ ɤɨɬɥɚɪɧɢɰɚ ɦɨɪɚ ɛɢɬɢ ɫɧɚɛɞɟɜɟɧɚ ɯɢɞɪɚɧɬɫɤɨɦ 
ɦɪɟɠɨɦ ɢ ɦɨɛɢɥɧɨɦ ɨɩɪɟɦɨɦ ɡɚ ɩɨɱɟɬɧɨ ɝɚɲɟʃɟ ɩɨɠɚɪɚ, ɢ ɬɨ:     

- ɉɉ ɚɩɚɪɚɬ ɬɢɩ S-6                   2 ɤɨɦ. 
- ɉɉ ɚɩɚɪɚɬ ɬɢɩ CO2-5              1 ɤɨɦ.             

Ⱥɩɚɪɚɬɢ ɫɟ ɩɨɫɬɚɜʂɚʁɭ ɧɚ ɭɨɱʂɢɜɨ ɢ ɥɚɤɨ ɩɪɢɫɬɭɩɚɱɧɨ ɦɟɫɬɨ, ɧɟɩɨɫɪɟɞɧɨ ɩɨɪɟɞ ɜɪɚɬɚ, 
ɧɚ ɩɨɞɭ. 
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8.7. ȼȿɇɌɂɅȺɐɂȳȺ ɄɈɌɅȺɊɇɂɐȿ 

ȼɟɧɬɢɥɚɰɢʁɚ ɤɨɬɥɚɪɧɢɰɟ ɜɪɲɢ ɫɟ ɩɪɢɪɨɞɧɢɦ ɩɭɬɟɦ. ȼɚɡɞɭɯ ɭɥɚɡɢ ɭ ɤɨɬɥɚɪɧɢɰɭ ɤɪɨɡ 
ɞɨɜɨɞɧɢ ɨɬɜɨɪ ɩɪɢ ɩɨɞɭ ɚ ɢɡɥɚɡɢ ɢɡ ɤɨɬɥɚɪɧɢɰɟ ɤɪɨɡ ɨɞɜɨɞɧɢ ɨɬɜɨɪ ɧɚ ɧɚɫɩɪɚɦɧɨɦ 
ɡɢɞɭ, ɢɫɩɨɞ ɩɥɚɮɨɧɚ. Ɉɛɚ ɨɬɜɨɪɚ ɫɭ ɮɢɤɫɧɟ ɠɚɥɭɡɢɧɟ ɱɢʁɢ ɟɮɟɤɬɢɜɧɢ ɩɪɟɫɟɤ ɨɞɝɨɜɚɪɚ 
ɩɪɨɪɚɱɭɧɫɤɢɦ ɜɪɟɞɧɨɫɬɢɦɚ. 

ȼɟɧɬɢɥɚɰɢɨɧɢ ɨɬɜɨɪɢ ɧɚɥɚɡɟ ɫɟ ɧɚ ɧɚɫɩɪɚɦɧɢɦ, ɭɠɢɦ ɡɢɞɨɜɢɦɚ ɤɨɬɥɚɪɧɢɰɟ. 

ɚ) Ⱦɨɜɨɞɧɢ ɨɬɜɨɪ 

Ao = 200 · Q   = 200 · 1500  = 7750 cm2. 

Ɂɚ ɞɨɜɨɞɧɢ  ɨɬɜɨɪ  ɭɫɜɚʁɚʁɭ ɫɟ ɞɜɟ ɮɢɤɫɧɟ  ɠɚɥɭɡɢɧɟ  ɞɢɦ.  1000x600 mm ɩɪɨɢɡɜɨɞ 
„Ɋɚɞɢɧɝ“Ʉɪɚʂɟɜɨ. 

Ɋɟɲɟɬɤɟ ɫɭ ɩɪɟɞɜɢђɟɧɟ ɭ ɡɢɞɭ ɧɚ ɜɢɫɢɧɢ 30 cm ɨɞ ɩɨɞɚ. 

ȿɮɟɤɬɢɜɧɢ ɩɪɟɫɟɤ ɨɛɟ ɠɚɥɭɡɢɧɟ ʁɟ Aef = 8100 cm2 > 7750 cm2. 

б) Ɉɞɜɨɞɧɢ ɨɬɜɨɪ 

A1 = 1/3Ao = 7750/3 = 2670 cm2. 

Ɂɚ ɨɞɜɨɞɧɢ ɨɬɜɨɪ ɭɫɜɚʁɚ ɫɟ ʁɟɞɧɚ ɮɢɤɫɧɚ ɠɚɥɭɡɢɧɚ ɞɢɦ. 1000 x 600 mm „Ɋɚɞɢɧɝ“ 

Ʉɪɚʂɟɜɨ. 

Ɉɜɚ ɠɚɥɭɡɢɧɚ ɩɪɟɞɜɢђɟɧɚ ʁɟ ɧɚ ɧɚɫɩɪɚɦɧɨɦ ɡɢɞɭ ɤɨɬɥɚɪɧɢɰɟ. 

ȿɮɟɤɬɢɜɧɢ ɩɪɟɫɟɤ ɨɛɟ ɠɚɥɭɡɢɧɟ ʁɟ Aef = 4100 cm2 > 2650 cm2. 

 

8.8. ɉɊɈɊȺɑɍɇ ɐȿȼɈȼɈȾȺ 

ɋɜɢ ɰɟɜɨɜɨɞɢ ɪɚɞɧɢɯ ɮɥɭɢɞɚ, ɨɫɢɦ ɰɟɜɨɜɨɞɚ ɝɨɪɢɜɚ, ɤɨʁɢ ʁɟ ɩɪɨɪɚɱɭɧɚɬ ɧɚɩɪɟɞ, 
ɞɢɦɟɧɡɢɨɧɢɫɚɧɢ ɫɭ ɩɪɟɦɚ ɧɨɪɦɚɬɢɜɢɦɚ ɡɚ ɞɢɦɟɧɡɢɨɧɢɫɚʃɟ ɨɜɚɤɜɢɯ ɰɟɜɨɜɨɞɚ. 

ɐɟɜɨɜɨɞ ɝɪɟʁɧɨɝ ɮɥɭɢɞɚ ɞɢɦɟɧɡɢɨɧɢɲɟ ɫɟ ɧɚ ɨɫɧɨɜɭ ɩɪɟɩɨɪɭɱɟɧɢɯ ɛɪɡɢɧɚ ɫɬɪɭʁɚʃɚ w = 
0.5 – 1.5 m/s ɢ ɡɚɩɪɟɦɢɧɫɤɨɝ ɩɪɨɬɨɤɚ, ɩɪɟɦɚ ɫɥɟɞɟʄɨʁ ɮɨɪɦɭɥɢ: 

d = 
4 m

w 

 

 (m) 

m = 
Q

c t
 (kg/s) 

ɋɬɜɚɪɧɚ ɛɪɡɢɧɚ ɦɨɠɟ ɫɟ ɢɡɪɚɱɭɧɚɬɢ ɩɪɟɦɚ ɫɥɟɞɟʄɨʁ ɮɨɪɦɭɥɢ: 

w = 
m v

A


 (m/s). 
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8.9. ɋɉɂɋȺɄ ȿɅȿɄɌɊɈɉɈɌɊɈɒȺɑȺ 

ȿɥɟɤɬɪɨ – ɢɧɫɬɚɥɚɰɢʁɚ ɭ ɤɨɬɥɚɪɧɢɰɢ, ɩɨɪɟɞ ɨɫɬɚɥɨɝ, ɦɨɪɚ ɩɪɚɬɢɬɢ ɫɜɟ ɬɟɯɧɨɥɨɲɤɟ 
ɡɚɯɬɟɜɟ ɩɨɫɬɪɨʁɟʃɚ. ɍ ɬɚɛɟɥɢ 16. ɞɚɬ jɟ ɫɩɢɫɚɤ ɫɜɢɯ ɟɥɟɤɬɪɨ-ɩɨɬɪɨɲɚɱɚ ɭ ɤɨɬɥɚɪɧɢɰɢ. 

Ɍɟɯɧɨɥɨɲɤɢ ɡɚɯɬɟɜɢ ɩɨɫɬɪɨʁɟʃɚ ɞɟɮɢɧɢɫɚɧɢ ɫɭ ɫɚɦɢɦ ɩɪɨɰɟɫɨɦ ɢ ɫɬɟɩɟɧɨɦ 
ɚɝɪɟɝɚɬɢɡɢɪɚʃɚ ɨɩɪɟɦɟ (ɩɨɫɟɛɧɨ ɤɨɬɥɨɜɫɤɨɝ ɚɝɪɚɝɚɬɚ). 

ȿɥɟɤɬɪɨ – ɩɪɨʁɟɤɚɬ, ɪɚɡɭɦɟ ɫɟ, ɦɨɪɚ ɡɚɞɨɜɨʂɢɬɢ ɫɜɟ ɞɪɭɝɟ ɚɫɩɟɤɬ ɤɨʁɢ ɜɚɠɟ ɡɚ ɨɜɚɤɜɟ 
ɨɛʁɟɤɬɟ, ɭ ɫɤɥɚɞɭ ɫɚ ɩɪɨɩɢɫɢɦɚ. 

Ɍɚɛɟɥɚ 16. ɋɩɢɫɚɤ ɟɥɟɤɬɪɨɩɨɬɪɨɲɚɱɚ ɭ ɤɨɬɥɪɧɢɰɢ 

 

Ɋ.ɛɪ  ɇɚɡɢɜ ɩɨɬɪɨɲɚɱɚ Ʉɨɦ. ȳɟɞ. ɫɧɚɝɚ ɇɚɩɨɧ ɧɚɩɚʁɚʃɚ 

(-) (-) (-) (kW) (V/Hz) 

1 Ʉɨɬɚɨ ɫɚ ɝɨɪɢɨɧɢɤɨɦ 2 1.85 230V/400V/50Hz 

2 ɐɢɪɤɭɥɚɰɢɨɧɚ ɩɭɦɩɚ 2 4.9  

3x400V/50Hz 

3 Ɋɟɰɢɪɤɭɥɚɰɢɨɧɚ ɩɭɦɩɚ 2 0.536  

3x400V/50Hz 

4 Ɉɫɬɚɥɢ (ɨɫɜɟɬʂɟʃɟ ɢ ɞɪ.)     

 

 

 

8.10. ɁȺɏɌȿȼɂ ɍ ɉɈȽɅȿȾɍ ȼɈȾɈȼɈȾȺ ɂ ɄȺɇȺɅɂɁȺɐɂȳȿ 

 

ɍ ɤɨɧɬɥɚɪɧɢɰɢ ʁɟ ɩɪɟɞɜɢђɟɧ, ɭ ɫɤɥɚɞɭ ɫɚ ɩɪɨɩɢɫɢɦɚ, ʁɟɞɚɧ ɭɦɢɜɚɨɧɢɤ ɫɚ ɫɥɚɜɢɧɨɦ ɡɚ 
ɜɨɞɭ DN20 ɫɚ ɧɚɫɬɚɜɤɨɦ ɡɚ ɝɭɦɟɧɭ ɰɟɜ ɢ ɫɥɢɜɧɢɤ ɡɚ ɨɬɩɚɞɧɟ ɜɨɞɟ ɢɡ ɤɨɬɥɚɪɧɢɰɟ ɤɨʁɟ ɫɟ 
ɦɨɝɭ ɭ ʃɨʁ ɩɨʁɚɜɢɬɢ. 

Ʉɚɧɚɥɢɡɚɰɢɨɧɢ ɨɞɜɨɞɢ (ɨɞ ɫɥɢɜɧɢɤɚ ɢ ɭɦɢɜɚɨɧɢɤɚ) ɦɨɪɚʁɭ ɫɟ ɢɡɜɟɫɬɢ ɩɪɟɦɚ ɱɥ. 58 
ɉɪɚɜɢɥɧɢɤɚ ɨ ɝɚɫɧɢɦ ɤɨɬɥɚɪɧɢɰɚɦɚ. 

ɏɢɞɪɚɧɬɫɤɚ ɦɪɟɠɚ ʁɟ ɨɛɚɜɟɡɧɚ 
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9. ȽȺɋɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ 
 

ɋɚɫɬɚɜ ɢ ɫɜɨʁɫɬɜɚ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ 

 

ɦɟɬɚɧ  CH4 87.82% 

ɟɬɚɧ   C2H6 7.96% 

ɩɪɨɩɚɧ C3H8 0.58% 

CmHn 0.03% 

ɚɡɨɬ  N2 2.36% 

CO2 1.25% 

           

Ⱦɨʃɚ ɬɨɩɥɨɬɧɚ ɦɨʄ ɧɚ ɧɨɪɦɚɥɧɢɦ ɭɫɥɨɜɢɦɚ (0oC i 1013 mbar):            Hd = 33340 kJ/Nm3 

Ƚɭɫɬɢɧɚ ɧɚ ɧɨɪɦɚɥɧɢɦ ɭɫɥɨɜɢɦɚ:                                                              n = 0.802 kg/Nm3 

Ɋɟɥɚɬɢɜɧɚ ɝɭɫɬɢɧɚ (ɡɚ ɜɚɡɞɭɯ ʁɟ =1)                                                                          dv   = 0.62 

Ƚɪɚɧɢɰɟ ɡɚɩɚʂɢɜɨɫɬɢ ɭ ɜɚɡɞɭɯɭ (ɡɚɩɪɟɦɢɧɫɤɢ):                                                         4-16 % 

Ɇɚɤɫɢɦɚɥɧɚ ɛɪɡɢɧɚ ɩɚʂɟʃɚ:                                                                                       0.35 m/s      

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚʂɟʃɚ ɭ ɜɚɡɞɭɯɭ:                                                                         943K (670oC) 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɚɝɨɪɟɜɚʃɚ (λ=1):                                                                                     2273 K 

 Ʉɨɟɮɢɰɢʁɟɧɬ ɜɢɲɤɚ ɜɚɡɞɭɯɚ ɡɚ ɩɨɬɩɭɧɨ ɫɚɝɨɪɟɜɚʃɟ:                                                 = 1.2 

 

 

9.1. ȾɂɆȿɇɁɂɈɇɂɋȺȵȿ ȽȺɋɇɈȽ ɐȿȼɈȼɈȾȺ 

 

ɉɪɢɬɢɫɚɤ ɝɚɫɚ  

ɉɪɢɬɢɫɚɤ ɝɚɫɚ ɧɚ ɩɪɚɝɭ ɝɚɫɧɟ ɪɚɦɩɟ ɝɨɪɢɨɧɢɤɚ ʁɟ 100 mbar (p = 1.01325 + 0.1 = 1.1135 
bar). 

ɉɨɬɪɨɲʃɚ ɝɚɫɚ 

ɉɨɬɪɨɲʃɚ ɝɚɫɚ ɧɚ ɧɨɪɦɚɥɧɢɦ ɭɫɥɨɜɢɦɚ ɪɚɱɭɧɚ ɫɟ ɩɪɟɦɚ ɫɥɟɞɟʄɟɦ ɨɛɪɚɫɰɭ: 

Vn=3600*Q/ηk*Hd [Nm3/h] 

ɝɞɟ ʁɟ: 
Q [kW] – ɢɧɫɬɚɥɢɫɚɧɚ ɫɧɚɝɚ ɤɨɬɥɚɪɧɢɰɟ 

Hd [kJ/Nm3] – ɞɨʃɚ ɬɨɩɥɨɬɧɚ ɦɨʄ ɧɚ ɧɨɪɦɚɥɧɢɦ ɭɫɥɨɜɢɦɚ (0oC i 1013 mbar)               

ηk – ɤɨɟɮɢɰɢʁɟɧɬ ɤɨɪɢɫɧɨɝ ɞɟʁɫɬɜɚ 

Vn=3600*1500/0.9*33340=180 Nm3/h 
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Ⱦɢɦɟɧɡɢɨɧɢɫɚʃɟ ɝɚɫɨɜɨɞɚ ɧɚ ɭɧɭɬɪɚɲʃɨʁ ɝɚɫɧɨʁ ɢɧɫɬɚɥɚɰɢʁɢ 

ɉɪɟɱɧɢɤ ɰɟɜɢ ɪɚɱɭɧɚ ɫɟ ɩɨ ɮɨɪɦɭɥɢ: 

d =  
354

n n
V

w



 


  [mm] 

ɝɞɟ ʁɟ: 
ρ [kg/m3] – ɝɭɫɬɢɧɚ ɝɚɫɚ ɧɚ ɪɚɞɧɢɦ (ɩɨɝɨɧɫɤɢɦ) ɭɫɥɨɜɢɦɚ, 
w [m/s] – ɩɪɟɩɨɪɭɱɟɧɚ ɛɪɡɢɧɚ ɝɚɫɚ ɭ ɝɚɫɨɜɨɞɭ. 

Ƚɭɫɬɢɧɚ ɝɚɫɚ ɧɚ ɩɨɝɨɧɫɤɢɦ ɭɫɥɨɜɢɦɚ ʁɟ: 

= n

0p

p

T

T0

 

[kg/m3] 

ɝɞɟ ʁɟ: 
po = 1.01325 bar 

p = 1.01325+6 = 7.01325 bar 

To = 273 K 

T = 273+10 = 283 K 

Ɍɚɛɟɥɚ 17. Ɍɚɛɟɥɚɪɧɢ ɪɟɡɭɥɬɚɬ ɩɪɨɪɚɱɭɧɚ ɩɪɟɱɧɢɤɚ ɝɚɫɧɨɝ ɰɟɜɨɜɨɞɚ – ɩɨɥɚɡɧɢ ɰɟɜɨɜɨɞ 
ɢɡ ɆɊɋ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɉɨɥɚɡɧɢ ɰɟɜɨɜɨɞ ɢɡ ɆɊɋ 

Ɉɡɧɚɤɚ ɢ ɦɟɪɧɟ ʁɟɞɢɧɢɰɟ ɂɡɧɨɫ 

ɍɥɚɡɧɢ ɩɨɞɚɰɢ 

Vn, m
3/h ~200 

p, bar (ɦɚɧɨɦɟɬɚɪɫɤɢ) 0.1 

T, K 283 

Ɋɟɡɭɥɬɚɬɢ 

, kg/m3 0.865 

du, mm 107.1 

ɍɫɜɨʁɟɧɚ ɰɟɜ 

ds x s, mm 114.3x3.6 

Ɇɚɬɟɪɢʁɚɥ Č1212 

ɋɬɚɧɞɚɪɞ JUS C.B5.221 

w, m/s 5.7 
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Ɍɚɛɟɥɚ 18. Ɍɚɛɟɥɚɪɧɢ ɪɟɡɭɥɬɚɬ ɩɪɨɪɚɱɭɧɚ ɩɪɟɱɧɢɤɚ ɝɚɫɧɨɝ ɰɟɜɨɜɨɞɚ – ɧɚɩɨʁɧɢ ɜɨɞ ɡɚ 
ɤɨɬɥɚɪɧɢɰɭ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɍɚɛɟɥɚ 19. Ɍɚɛɟɥɚɪɧɢ ɪɟɡɭɥɬɚɬ ɩɪɨɪɚɱɭɧɚ ɩɪɟɱɧɢɤɚ ɝɚɫɧɨɝ ɰɟɜɨɜɨɞɚ – ɩɨʁɟɞɢɧɚɱɧɢ 
ɧɚɩɨʁɧɢ ɰɟɜɨɜɨɞ (ɡɚ ʁɟɞɚɧ ɤɨɬɚɨ) 
 

ɉɨʁɟɞɢɧɚɱɧɢ ɧɚɩɨʁɧɢ ɰɟɜɨɜɨɞ (ɡɚ ʁɟɞɚɧ ɤɨɬɚɨ) 

Ɉɡɧɚɤɚ ɢ ɦɟɪɧɟ ʁɟɞɢɧɢɰɟ ɂɡɧɨɫ 

ɍɥɚɡɧɢ ɩɨɞɚɰɢ 

Vn, m
3/h 90 

p, bar (ɦɚɧɨɦɟɬɚɪɫɤɢ) 0.1 

T, K 283 

Ɋɟɡɭɥɬɚɬɢ 

, kg/m3 0.865 

du, mm 70.3 

ɍɫɜɨʁɟɧɚ ɰɟɜ 

ds x s, mm 76.1x2.9 

Ɇɚɬɟɪɢʁɚɥ Č1212 

ɋɬɚɧɞɚɪɞ JUS C.B5.221 

w, m/s 6.0 

ɇɚɩɨʁɧɢ ɜɨɞ ɡɚ ɤɨɬɥɚɪɧɢɰɭ 

Ɉɡɧɚɤɚ ɢ ɦɟɪɧɟ ʁɟɞɢɧɢɰɟ ɂɡɧɨɫ 

ɍɥɚɡɧɢ ɩɨɞɚɰɢ 

Vn, m
3/h 180 

p, bar (ɦɚɧɨɦɟɬɚɪɫɤɢ) 0.1 

T, K 283 

Ɋɟɡɭɥɬɚɬɢ 

, kg/m3 0.865 

du, mm 82.5 

ɍɫɜɨʁɟɧɚ ɰɟɜ 

ds x s, mm 88.9x3.2 

Ɇɚɬɟɪɢʁɚɥ Č1212 

ɋɬɚɧɞɚɪɞ JUS C.B5.221 

w, m/s 8.6 



71 

 

ɉɪɨɪɚɱɭɧ ɩɚɞɚ ɩɪɢɬɢɫɤɚ ɭ ɭɧɭɬɪɚɲʃɨʁ ɝɚɫɧɨʁ ɢɧɫɬɚɥɚɰɢʁɢ 

Ɋɟɥɟɜɚɧɬɚɧ ɩɚɞ ɩɪɢɬɢɫɤɚ ɭ ɭɧɭɬɪɚɲʃɨʁ ɝɚɫɧɨʁ ɢɧɫɬɚɥɚɰɢʁɢ ʁɟ: 

p=6.25··Qn1·L1·n·  (100D1)
-5+6.25··Qn2·L2·n·  (100D2)

-5+6.25··Qn2·L3·n·  (100D3)
-5   

(mbar)  

p = 6.25·0.04·2002·1·0.802· (100·0, 1071)-5+6.25·0.04·1802·18·0.802· (100·0.0825)-5 + 

6.25·0.04·902·10·0.802· (100·0.0703)-5 =   
4 mbar 

 

9.2. ɂɁȻɈɊ ȽɈɊɂɈɇɂɄȺ 

Ɂɚ ɞɚɬɢ ɤɚɩɚɰɢɬɟɬ ɤɨɬɥɚ, ɜɪɫɬɭ ɝɨɪɢɜɚ – ɡɚɦɧɢ ɝɚɫ ɢ ɩɪɢɬɢɫɚɤ ɝɚɫɚ ɢɫɩɪɟɞ ɝɚɫɧɟ ɪɚɦɩɟ 
ɝɨɪɢɨɧɢɤɚ (10 mbar) ɨɞɚɛɢɪɚ ɫɟ ɝɚɫɧɢ ɝɨɪɢɨɧɢɤ C 100 GX 507/8 Ɍ1 -”Cuenod”.  

ɍɡ ɝɨɪɢɨɧɢɤ ɫɟ ɢɫɩɨɪɭɱɭʁɟ ɢ ɩɪɢɩɚɞɚʁɭʄɚ ɧɢɫɤɨɩɪɢɬɢɫɧɚ ɝɚɫɧɚ ɪɚɦɩɚ DN40 (p1/p2 = 

100/50 mbar) ɢ ɞɪɭɝɚ ɩɪɚɬɟʄɚ ɨɩɪɟɦɚ ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɫɩɟɰɢɮɢɤɚɰɢʁɢ ɩɪɨɢɡɜɨђɚɱɚ. [16] 

Ɉɫɧɨɜɧɢ ɬɟɯɧɢɱɤɢ ɩɨɞɚɰɢ: 
Q=750 ɤW 

Ƚɨɪɢɜɨ: ɡɟɦɧɢ ɝɚɫ 

Ɇɨɬɨɪ: P = 1.85 ɤW, 230/400V; 50Hz 

Ɇɨɞɭɥɢɪɚʁɭʄɟ ɪɟɝɭɥɢɫɚʃɟ ɫɧɚɝɟ. 
 

 

ɋɥɢɤɚ 13. Ⱦɟɬɚʂ ɚɤɫɨɧɨɦɟɬɪɢʁɫɤɟ ɲɟɦɟ ɝɚɫɧɢɯ ɝɨɪɢɨɧɢɤɚ 
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10.  ɉɊȿȾɆȿɊ ɂ ɉɊȿȾɊȺɑɍɇ 

 

ɌɈɉɅɈȼɈȾɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ 

 

1. Ɍɨɩɥɨɜɨɞɧɢ ɤɨɬɚɨ 110/75oC,  ɦɨɞɟɥ REX 75,  ɩɪɨɢɡɜɨɞ ICI CALDAIE, ɢɧɫɬɚɥɢɫɚɧɨɝ 
ɤɚɩɚɰɢɬɟɬɚ Q=750 kW, ɫɚ ɩɨɝɨɧɨɦ ɧɚ ɡɟɦɧɢ ɝɚɫ, ɡɚ ɪɚɞɧɢ ɩɪɢɬɢɫɚɤ 4 bar, ɢɡɪɚђɟɧ ɨɞ 
ɱɟɥ. ɥɢɦɚ Č.1204 ɢ ɛɟɲɚɜɧɢɯ ɰɟɜɢ ɤɜɚɥɢɬɟɬɚ Č.1214. Ʉɨɬɚɨ ɫɟ ɢɫɩɨɪɭɱɭʁɟ 
ɬɟɪɦɨɢɡɨɥɨɜɚɧ, ɫɚ ɩɪɢɤʂɭɱɰɢɦɚ ɩɪɟɦɚ ɞɨɤɭɦɟɧɬɚɰɢʁɢ ɩɪɨɢɡɜɨђɚɱɚ, ɫɚ ɨɡɢɞɨɦ ɝɥɚɜɟ 
ɝɨɪɢɨɧɢɤɚ, ɫɬɚɤɥɨɦ ɡɚ ɧɚɞɝɥɟɞɚʃɟ ɜɚɬɪɟ ɭ ɩɥɚɦɟɧɨʁ ɰɟɜɢ, ɞɢɦɨɜɨɞɧɢɦ ɧɚɫɬɚɜɤɨɦ, 
ɟɤɫɩɥɨɡɢɜɧɨɦ ɤɥɚɩɧɨɦ ɢ ɩɪɢɩɚɞɚʁɭʄɢɦ ɤɨɧɬɪɨɥɧɢɦ ɩɚɧɟɥɨɦ ɧɚ ɤɨɬɥɭ. Ɉɛɢɦ ɢɫɩɨɪɭɤɟ 
ɨɛɭɯɜɚɬɚ ʁɨɲ ɢ: - ɝɪɚɧɢɱɧɭ ɫɨɧɞɭ ɡɚ ɡɚɲɬɢɬɭ ɤɨɬɥɚ ɨɞ ɧɟɫɬɚɧɤɚ ɜɨɞɟ, - ɝɪɭɩɭ ɡɚ ɡɚɲɬɢɬɭ 
ɤɨɬɥɚ ɤɨʁɭ ɱɢɧɟ:  - ɪɟɰɢɪɤɭɥɚɰɢɨɧɚ  ɩɭɦɩɚ  ɦɨɞɟɥ BPH 120/250.40T – DAB, -  ɚɪɦɚɬɭɪɚ 
(ɬɪɢ ɜɟɧɬɢɥɚ, ɨɞɜɚʁɚɱ ɧɟɱɢɫɬɨʄɟ ɢ ɨɰɟɜʂɟʃɟ, ɫɜɟ DN 40), - ɧɚɥɟɠɭʄɢ ɬɟɪɦɨɫɬɚɬ ɢ 
ɞɪ............................................................... ɤɨɦɩɥ.   2  *  1.550.000,00   =   3.100.000,00 ɞɢɧ 

2. ɑɟɥɢɱɧɢ ɫɚɦɨɫɬɨʁɟʄɢ ɞɢɦʃɚɤ Ø300mm/15m ɨɞ ɰɪɧɨɝ ɥɢɦɚ ɩɪɨɩɢɫɚɧɟ ɞɟɛʂɢɧɟ, ɫɚ 
ɬɟɦɟʂɧɨɦ ɩɥɨɱɨɦ, ɬɟɪɦɨɢɡɨɥɚɰɢʁɨɦ ɨɞ ɦɢɧɟɪɚɥɧɟ ɜɭɧɟ ɭ ɩɥɚɲɬɭ ɨɞ Al-ɥɢɦɚ ɢ ɤɚɩɨɦ, 
ɩɪɨɢɡɜɨɞ "Ɇɢɩ-ɬɢɦɨ" – ȶɭɩɪɢʁɚ  ..................ɤɨɦ.    2   *   180.00000     =    360.000,00 ɞɢɧ 

3. ɂɡɪɚɞɚ ɢ ɦɨɧɬɚɠɚ ɞɢɦɨɜɨɞɧɨɝ ɩɪɢɤʂɭɱɤɚ ɩɪɟɱɧɢɤɚ Ø300 mm (ɢɥɢ ɩɪɟɦɚ ɤɨɬɥɭ), ɨɞ 
ɱɟɥɢɱɧɨɝ ɥɢɦɚ ɞɟɛʂɢɧɟ 4 mm, ɫɚ ɬɨɩɥɨɬɧɨɦ ɢɡɨɥɚɰɢʁɨɦ ɨɞ ɦɢɧɟɪɚɥɧɟ ɜɭɧɟ ɞɟɛʂɢɧɟ 
100 mm ɭ ɩɥɚɲɬɭ ɨɞ Al. Ɍɚɱɧɟ ɞɢɦɟɧɡɢʁɟ ɢ ɝɟɨɦɟɬɪɢʁɭ ɞɢɦɨɜɨɞɧɢɯ ɩɪɢɤʂɭɱɚɤɚ 
ɨɞɪɟɞɢɬɢ ɧɚ ɥɢɰɭ ɦɟɫɬɚ..................................... ɤɨɦ.   2    *   30.000,00    =   60.000,00 ɞɢɧ 

4. Ƚɚɫɧɢ ɝɨɪɢɨɧɢɤ ɦɨɞɟɥ C 100 GX 507/8 T1 - ”CUENOD”. Ɉɫɧɨɜɧɢ ɬɟɯɧɢɱɤɢ ɩɨɞɚɰɢ: 
Q=750 kW,  ɝɨɪɢɜɨ: ɡɟɦɧɢ ɝɚɫ, ɦɨɬɨɪ: P=1.85 kW, 230/400 V; 50 Hz, ɦɨɞɭɥɢɪɚʁɭʄɚ 
ɪɟɝɭɥɚɰɢʁɚ ɫɧɚɝɟ. ɍɡ ɝɨɪɢɨɧɢɤ ɫɟ ɢɫɩɨɪɭɱɭʁɟ ɢ ɮɢɥɬɟɪ ɡɚ  ɝɚɫ Rp 1 1/2 (WF 515/1 für 
Allgas PB Pb 0.5 bar), ɦɚɧɨɦɟɬɚɪ ɡɚ ɨɩɫɟɝ 0-400 mbar ɫɚ ɢɡɞɭɜɧɨɦ ɰɟɜɢ, ɫɚɜɢɬʂɢɜɨ 
ɦɟɬɚɥɧɨ ɰɪɟɜɨ ɩɪɨɩɢɫɚɧɨɝ ɤɜɚɥɢɬɟɬɚ ɢ ɧɢɫɤɨɩɪɢɬɢɫɧɚ ɝɚɫɧɚ ɪɚɦɩɚ (p1/p2=100/50mbar) 

ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɫɩɟɰɢɮɢɤɚɰɢʁɢ ɢɫɩɨɪɭɱɢɨɰɚ ………………………………………….. 
…………………………………………..ɤɨɦɩɥ.    2   *   990.000,00    =    1.980.000,00 ɞɢɧ 

5. ɏɟɦɢʁɫɤɚ ɩɪɢɩɪɟɦɚ ɧɚɩɨʁɧɟ ɜɨɞɟ ɏɉȼ ɦɨɞɟɥl MOV 2 - Ɇɂɉ - ȶɭɩɪɢʁɚ, ɤɚɩɚɰɢɬɟɬɚ 
V=2m3/h, ɭ ɤɨɦɩɥɟɬɭ ɫɚ ɩɨɫɭɞɨɦ ɡɚ ɫɨ, ɚɪɦɚɬɭɪɨɦ DN15, ɜɨɞɨɦɟɪɨɦ ɢ ɦɚɫɨɦ ɡɚ 
ɨɦɟɤɲɚɜɚʃɟ...................................................ɤɨɦ.     1    *    280.000,00    =   280.000,00 ɞɢɧ 

6. Ɂɚɬɜɨɪɟɧɚ ɟɤɫɩɚɧɡɢɨɧɚ ɩɨɫɭɞɚ ɦɨɞɟɥ ɬɢɩ ERCE 500/3/6 -ELBI- ɂɬɚɥɢʁɚ (Vk =215l > 
DV) ...................................................................ɤɨɦ.   3    *   55.000,00     =    165.000,00 ɞɢɧ 

7. ȼɟɧɬɢɥ ɫɢɝɭɪɧɨɫɬɢ ɫɚ ɨɩɪɭɝɨɦ DN50PN16………………………………………………. 
……...…………………………………………..ɤɨɦ.    1   *    35.000,00    =    35.000,00 ɞɢɧ 

8. ɐɢɪɤɭɥɚɰɢɨɧɚ (ɦɪɟɠɧɚ) ɩɭɦɩɚ (ɪɚɞɧɚ ɢ ɪɟɡɟɪɜɧɚ), ɦɨɞɟɥ CP 65/2640, ɬɟɯɧɢɱɤɢ  
ɩɨɞɚɰɢ: ɤɚɩɚɰɢɬɟɬ: 37 m3/h, ɧɚɩɨɪ: 2.3 bar, max. ɬɟɦɩ. ɜɨɞɟ: 140oC, ɫɧɚɝɚ ɟɥɟɤɬɪɨɦɨɬɨɪɚ: 
4.9/4 kW, 3x400 V, 50 Hz, ɩɪɨɢɡɜɨђɚɱ: DAB…………………………………... 
…….……………………………………………..ɤɨɦ.     2     *    360.000,00   =   720.000,00 ɞɢɧ 
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9. Ɋɚɡɞɟɥɧɢɤ ɬɨɩɥɟ ɜɨɞɟ DN200x800 mm, PN6, ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɡɚɤɨɧɫɤɢɦ ɩɪɨɩɢɫɢɦɚ, ɫɚ 
ɩɪɨʁɟɤɬɨɜɚɧɢɦ ɩɪɢɤʂɭɱɰɢɦɚ. ɉɨɡɢɰɢʁɚ ɨɛɭɯɜɚɬɚ ɤɨɦɩɥɟɬɚɧ ɪɚɡɞɟɥɧɢɤ ɫɚ ɨɫɥɨɧɰɢɦɚ ɢ 
ɩɪɢɤɥɚɞɧɨɦ ɧɨɫɟʄɨɦ ɤɨɧɫɬɪɭɤɰɢʁɨɦ ɨɞ ɩɪɨɮɢɥɧɨɝ ɝɜɨɠђɚ ɢ ɢɡɨɥɚɰɢʁɨɦ ɨɞ ɦɢɧɟɪɚɥɧɟ 
ɜɭɧɟ ɞɟɛʂɢɧɟ 70 mm ɭ ɨɛɥɨɡɢ ɨɞ Al ɥɢɦɚ…………………………………………………... 
...........................................................................ɤɨɦ.    1   *   110,000,00    =   110.000,00 ɞɢɧ 

10. ɋɚɛɢɪɧɢɤ DN200x1200 mm, PN6, ɭ ɫɜɟɦɭ ɩɪɟɦɚ ɡɚɤɨɧɫɤɢɦ ɩɪɨɩɢɫɢɦɚ, ɫɚ 
ɩɪɨʁɟɤɬɨɜɚɧɢɦ  ɩɪɢɤʂɭɱɰɢɦɚ. ɉɨɡɢɰɢʁɚ ɨɛɭɯɜɚɬɚ ɤɨɦɩɥɟɬɚɧ ɫɚɛɢɪɧɢɤ ɫɚ ɨɫɥɨɧɰɢɦɚ ɢ 
ɩɪɢɤɥɚɞɧɨɦ ɧɨɫɟʄɨɦ ɤɨɧɫɬɪɭɤɰɢʁɨɦ ɨɞ ɩɪɨɮɢɥɧɨɝ ɝɜɨɠђɚ ɢ ɢɡɨɥɚɰɢʁɨɦ ɨɞ ɦɢɧɟɪɚɥɧɟ 
ɜɭɧɟ ɞɟɛʂɢɧɟ 70 mm ɭ ɨɛɥɨɡɢ ɨɞ Al ɥɢɦɚ…………………………………………………... 
............................................................................ɤɨɦ.    1   *   170.000,00   =   170.000,00 ɞɢɧ 

11. ɑɟɥɢɱɧɟ ɛɟɲɚɜɧɟ ɰɟɜɢ ɩɪɟɦɚ JUS C.B5.221, ɢ ɬɨ: 
Ø 21,3 x 2,0..................................................................m     12   *     400,00  =     4.800,00 ɞɢɧ  
Ø 26,9 x 2,3..................................................................m     12   *     560,00  =     6.720,00 ɞɢɧ 

Ø 33,7 x 2,6..................................................................m     24   *     720,00  =   17.280,00 ɞɢɧ 

Ø 42,4 x 2,6..................................................................m     12   *     880,00  =   10.560,00 ɞɢɧ 

Ø 48,3 x 2,6..................................................................m       6   *     960,00  =     5.760,00 ɞɢɧ 

Ø 60,3 x 2,9..................................................................m     12   *  1.200,00  =   14.400,00 ɞɢɧ 

Ø 88,9 x 3,2..................................................................m       6   *  2.020,00  =   12.120,00 ɞɢɧ 

Ø 114,3.........................................................................m     12   *  2.880,00  =   34.560,00 ɞɢɧ 

Ø 139,7 x 4,0................................................................m     35   *  4.035,00  = 141.225,00 ɞɢɧ 

12. ɏɚɦɛɭɪɲɤɢ ɥɭɤɨɜɢ ɩɪɟɦɚ DIN 2605, 90o, R=1.5D 

Ø 114,3.........................................................................m       4   *  3.000,00  =   12.000,00 ɞɢɧ 

Ø 139,7 x 4,0................................................................m     18   *  6.000,00  = 108.000,00 ɞɢɧ 

13. Ʉɨɧɰɟɧɬɪɢɱɧɟ ɪɟɞɭɤɰɢʁɟ ɩɪɟɦɚ DIN 2616 

 Ø114.3/Ø13..........................................................................ɤɨɦ. 2 * 3.000,00 = 6.000,00 ɞɢɧ 

14. Ɋɚɜɧɢ ɩɪɨɥɚɡɧɢ ɜɟɧɬɢɥ PN6 ɡɚ ɬɨɩɥɭ ɜɨɞɭ, ɫɚ ɩɪɢɪɭɛɧɢɱɤɢɦ ɫɩɨʁɟɜɢɦɚ ɢ ɩɨɦɨʄɧɢɦ 
ɦɚɬɟɪɢʁɚɥɨɦ: 
DN125.....................................................................ɤɨɦ.     6   *  42.000,00  = 252.000,00 ɞɢɧ 

DN100.....................................................................ɤɨɦ.     4   *  28.888,00  = 115.552,00 ɞɢɧ 

DN80.......................................................................ɤɨɦ.     4   *  18.000,00  =   72.000,00 ɞɢɧ 

DN32.......................................................................ɤɨɦ.     3   *    9.000,00  =   27.000,00 ɞɢɧ 

DN20.......................................................................ɤɨɦ.     2   *    5.600,00  =   11.200,00 ɞɢɧ 

15. ȼɟɧɬɢɥ ɫɢɝɭɪɧɨɫɬɢ ɫɚ ɨɩɪɭɝɨɦ DN50PN.......ɤɨɦ.     2   *  35.000,00   =  70.000,00 ɞɢɧ 

16. ɇɟɩɨɜɪɚɬɧɢ ɜɟɧɬɢɥ, ɫɚ ɩɪɢɪɭɛɧɢɱɤɢɦ ɫɩɨʁɟɜɢɦɚ ɢ ɩɨɦɨʄɧɢɦ ɦɚɬɟɪɢʁɚɥɨɦ, ɩɪɟɦɚ 
JUS DN80PN6........................................................ɤɨɦ.     2     *    18.000,00   =   36.000,00 ɞɢɧ 

17. ɏɜɚɬɚɱ ɧɟɱɢɫɬɨʄɟ, ɫɚ ɩɪɢɪɭɛɧɢɱɤɢɦ ɫɩɨʁɟɜɢɦɚ ɢ ɩɨɦɨʄɧɢɦ ɦɚɬɟɪɢʁɚɥɨɦ 
DN80PN6...............................................................ɤɨɦ.     2     *    18.000,00   =   36.000,00 ɞɢɧ 
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18. Ʌɨɤɚɥɧɢ ɦɟɪɧɢ ɢɧɫɬɪɭɦɟɧɬɢ ɡɚ ɦɟɪɟʃɟ ɩɪɢɬɢɫɤɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ, ɩɪɟɦɚ JUS, ɢ ɬɨ: 
-  ɦɚɧɨɦɟɬɚɪ (0-6) bar.......................................ɤɨɦ.     4     *     2.000,00   =      8.000,00 ɞɢɧ 

-  ɬɟɪɦɨɦɟɬɚɪ (0-150) oC................................... ɤɨɦ.     4     *     2.000,00   =     8.000,00 ɞɢɧ 

19. Ɉɞɡɪɚɱɧɢ ɫɭɞ DN125x150 mm, ɫɚ ɢɫɩɭɫɧɢɦ ɜɟɧɬɢɥɨɦ 
DN15PN6……………………………....…….. ɤɨɦ.     2     *    10.000,00   =   20.000,00 ɞɢɧ 

20. ɑɢɲʄɟʃɟ ɰɟɜɨɜɨɞɚ ɭ ɤɨɬɥɚɪɧɢɰɢ ɞɨ ɛɟɥɨɝ ɫʁɚʁɚ ɢ ɞɜɨɫɬɪɭɤɚ ɡɚɲɬɢɬɚ 
ɚɧɬɢɤɨɪɨɡɢɜɧɨɦ ɛɨʁɨɦ..................................................m     150   *  100,00  = 15.000,00 ɞɢɧ 

21. ɂɡɪɚɞɚ ɢɡɨɥɚɰɢʁɟ ɰɟɜɨɜɨɞɚ ɢ ɤɨɥɟɤɬɨɪɚ ɭ ɤɨɬɥɚɪɧɢɰɢ ɨɞ ɦɢɧɟɪɚɥɧɟ ɜɭɧɟ ɞɟɛʂɢɧɟ 
ɩɪɟɦɚ ɩɪɨɪɚɱɭɧɭ ɢ ɬɟɯɧɢɱɤɢɦ ɭɫɥɨɜɢɦɚ, ɭ ɨɛɥɨɡɢ ɨɞ Al ɥɢɦɚ 
……............................................................................m2

     50   *  2.000,00  = 100.000,00 ɞɢɧ 

22. Ɇɨɛɢɥɧɚ ɨɩɪɟɦɚ ɡɚ ɩɨɱɟɬɧɨ ɝɚɲɟʃɟ ɩɨɠɚɪɚ: 
ɉɉ – ɚɩɚɪɚɬ ɬɢɩ S-6………………....…….…ɤɨɦ.     2     *    15.000,00   =   30.000,00 ɞɢɧ 

ɉɉ – ɚɩɚɪɚɬ ɬɢɩ CO2-5………...…………..…ɤɨɦ.     1     *    30.000,00   =   30.000,00 ɞɢɧ 

23. Ⱥɭɬɨɦɚɬɢɤɚ ɡɚ ɪɟɝɭɥɚɰɢʁɭ ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɥɚɡɧɟ ɜɨɞɟ. Ɂɚ ɤɥɢɡɧɭ ɪɟɝɭɥɚɰɢʁɭ 
ɬɟɦɩɟɪɚɬɭɪɟ ɩɨɥɚɡɧɟ ɜɨɞɟ ɢɡ ɤɨɬɥɚɪɧɢɰɟ ɩɪɟɞɜɢђɟɧ ʁɟ ɪɟɝɭɥɚɰɢɨɧɢ ɤɪɭɝ ɩɪɨɢɡɜɨɞ 
SAUTER ɤɨʁɢ ɫɚɞɪɠɢ ɫɥɟɞɟʄɭ ɨɩɪɟɦɭ: - Ɍɪɨɤɪɚɤɢ ɪɟɝɭɥɚɰɢɨɧɢ ɜɟɧɬɢɥ DN100PN16 

(V=40.3 m3/h, pv=7 kPa), ɫɚ ɟɥɟɤɬɪɨɦɨɬɨɪɧɢɦ ɩɨɝɨɧɨɦ (ɤɨɦ.1); - Ɇɢɤɪɨɩɨɰɟɫɨɪɫɤɢ 
ɪɟɝɭɥɚɬɨɪ – ɤɨɧɬɪɨɥɟɪ ɫɚ ɫɨɮɬɜɟɪɨɦ ɡɚ ɥɨɤɚɥɧɭ ɪɟɝɭɥɚɰɢʁɭ ɬɢɩ: EQJW 135 (ɤɨɦ. 1); 
ɋɩɨʂɚɲʃɢ ɫɟɧɡɨɪ ɬɟɦɩɟɪɚɬɭɪɟ (ɤɨɦ. 1); - ɐɟɜɧɢ ɫɟɧɡɨɪ ɬɟɦɩɟɪɚɬɭɪɟ: (ɤɨɦ. 1) 
……............................................................ ɤɨɦɩɥ.    1   *   380.000,00    =    380.000,00 ɞɢɧ 

24. ȼɟɧɬɢɥɚɰɢɨɧɟ Al ɢɥɢ ɱɟɥɢɱɧɟ ɪɟɲɟɬɤɟ – ɮɢɤɫɧɟ ɠɚɥɭɡɢɧɟ (ɞɨɜɨɞɧɢ ɢ ɨɞɜɨɞɧɢ 

ɨɬɜɨɪɢ) ɤɨʁɟ ɫɟ ɦɨɧɬɢɪɚʁɭ ɭ ɮɚɫɚɞɧɢɦ ɡɢɞɨɜɢɦɚ 

- ɞɨɜɨɞɧɢ ɨɬɜɨɪ 1000x600 mm……………...…...ɤɨɦ.    2    *   6.000,00   =   12.000,00 ɞɢɧ 

- ɨɞɜɨɞɧɢ ɨɬɜɨɪ 1000x600mm………………...….ɤɨɦ.   1    *   6.000,00   =     6.000,00 ɞɢɧ 

25. Ɂɚ ɫɚɜ ɨɫɬɚɥɢ ɫɢɬɚɧ ɩɨɦɨʄɧɢ ɢ ɩɨɬɪɨɲɧɢ ɦɚɬɟɪɢʁɚɥ ɢ ɟɜɟɧɬɭɚɥɧɟ ɧɟɩɪɟɞɜɢђɟɧɟ 
ɪɚɞɨɜɟ ɞɚʁɟ ɫɟ…………………..........................................…….ɩɚɭɲɚɥɧɨ     50.000,00 ɞɢɧ 

 

ɍɄɍɉɇɈ ɁȺ ɌɈɉɅɈȼɈȾɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ.................................8.632.177,00 ɞɢɧ 

 

ȽȺɋɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ 

1. ɑɟɥɢɱɧɟ ɛɟɲɚɜɧɟ ɰɟɜɢ ɩɪɟɦɚ JUS C.B5.021, 023, 026, 027, 222, 225 

Ø 76,1 x 2,9...........................................................m       12   *     1.750,00  =     21.000,00 ɞɢɧ 

Ø 88,9 x 3,2...........................................................m       12   *     2.020,00  =     24.240,00 ɞɢɧ 

Ø 114,3 x 3,6.........................................................m         1   *     3.000,00  =       3.000,00 ɞɢɧ 

2. ɑɟɥɢɱɧɢ ɰɟɜɧɢ ɥɭɤɨɜɢ ɩɪɟɦɚ JUS M.B6.821, "LUK"- F267  90o, R=1.5D 

Ø 88,9 x 3,2...........................................................ɤɨɦ       3   *     3.000,00  =     9.000,00 ɞɢɧ 
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Ø 76,1 x 2,9...........................................................ɤɨɦ       3   *     2.500,00  =     7.500,00 ɞɢɧ 

3. Ɍ-ɤɨɦɚɞ, ɩɪɟɦɚ JUS ISO 3419 (d1/d2) 

Ø 114,3/Ø 88,9......................................................ɤɨɦ       1   *     2.500,00  =     2.500,00 ɞɢɧ 

4. Ʉɨɧɰɟɧɬɪɢɱɧɟ ɪɟɞɭɤɰɢʁɟ, ɩɪɟɦɚ JUS ISO 3419 (d1/d2) 

Ø 114,3/Ø 88,9......................................................ɤɨɦ       1   *     8.000,00  =     8.000,00 ɞɢɧ 

Ø 114,3/Ø 60,3......................................................ɤɨɦ       1   *     8.000,00  =     8.000,00 ɞɢɧ 

5. Ɋɚɞɢɨɝɪɚɮɫɤɨ ɫɧɢɦɚʃɟ ɫɜɢɯ ɡɚɜɚɪɚ ɧɚ ɝɚɫɧɨɦ ɰɟɜɨɜɨɞɭ……………………………… 
…………………………………………………………………ɩɚɭɲɚɥɧɨ        50.000,00 ɞɢɧ       

6. Ƚɚɫɧɟ ɥɨɩɬɚɫɬɟ ɫɥɚɜɢɧɟ ɩɪɟɦɚ JUS C5.450, 451 ɢ 452 ɫɚ ɩɪɢɪɭɛɧɢɱɤɢɦ ɫɩɨʁɟɜɢɦɚ, ɫɚ 
ɤɨɧɬɪɚɩɪɢɪɭɛɧɢɰɚɦɚ, ɫɩɨʁɧɢɦ ɢ ɡɚɩɬɢɜɧɢɦ ɦɚɬɟɪɢʁɚɥɨɦ 

DN100 PN16 (PPV)..........................................ɤɨɦ       1   *     45.000,00  =     45.000,00 ɞɢɧ 

DN80 PN16 (PPV) ...........................................ɤɨɦ       1   *     35.000,00  =     35.000,00 ɞɢɧ 

DN65 PN16.......................................................ɤɨɦ       2   *     30.000,00  =     60.000,00 ɞɢɧ 

7. Ȼɭɲɟʃɟ ɨɬɜɨɪɚ ɭ ɡɢɞɨɜɢɦɚ ɡɚ ɩɪɨɥɚɡ ɝɚɫɧɨɝ ɱɟɥɢɱɧɨɝ ɰɟɜɨɜɨɞɚ, ɫɚ ɩɨɫɬɚɜʂɚʃɟɦ 
ɡɚɲɬɢɬɧɢɯ ɩɪɨɥɚɡɧɢɯ ɱɚɭɪɚ, ɫɚ ɤɪɩʂɟʃɟɦ.......ɤɨɦ       1   *     1.000,00  =     1.000,00 ɞɢɧ 

8. ɑɢɲʄɟʃɟ ɝɚɫɧɨɝ ɱɟɥɢɱɧɨɝ ɰɟɜɨɜɨɞɚ ɞɨ ɛɟɥɨɝ ɫʁɚʁɚ, ɞɜɨɫɬɪɭɤɚ ɡɚɲɬɢɬɚ 
ɚɧɬɢɤɨɪɨɡɢɜɧɨɦ ɛɨʁɨɦ ɢ ɮɚɪɛɚʃɟ ɭʂɚɧɨɦ ɠɭɬɨɦ ɛɨʁɨɦ…………………………………... 
……….……………………………………………...m       36   *     130,00  =     4.680,00 ɞɢɧ 

9. ɂɫɩɢɬɢɜɚʃɟ ɭɧɭɬɪɚɲʃɟ ɝɚɫɧɟ ɢɧɫɬɚɥɚɰɢʁɟ ɧɚ ɱɜɪɫɬɨʄɭ ɢ ɡɚɩɬɢɜɟɧɨɫɬ, ɭ ɫɜɟɦɭ ɩɪɟɦɚ 
ɉɪɚɜɢɥɧɢɤɭ ɨ ɍȽɂ ɢ ɬɟɯɧɢɱɤɢɦ ɭɫɥɨɜɢɦɚ……...................ɩɚɭɲɚɥɧɨ         30.000,00 ɞɢɧ       

 

ɍɄɍɉɇɈ ɁȺ ȽȺɋɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ.................................................. 308.920,00 ɞɢɧ 

 

ɊȿɄȺɉɂɌɍɅȺɐɂȳȺ 

 

ɌɈɉɅɈȼɈȾɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ.....................................................8.632.177,00 ɞɢɧ 

ȽȺɋɇɂ ȾȿɈ ɄɈɌɅȺɊɇɂɐȿ.......................................................................308.920,00 ɞɢɧ 

ɍɄɍɉɇɈ................................................................................................8.941.097,00 ɞɢɧ 
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11.  ɁȺɄȴɍɑȺɄ 

 

ɉɪɢɪɨɞɧɢ ɝɚɫ ʁɟ ɱɢɫɬ ɢɡɜɨɪ ɟɧɟɪɝɢʁɟ ɤɨʁɢ ɧɟ ɡɚɝɚђɭʁɟ ɨɤɨɥɢɧɭ, ɥɚɤɨ ɫɟ ɤɨɪɢɫɬɢ, 
ɩɪɚɤɬɢɱɚɧ ʁɟ, ɞɨɫɬɭɩɚɧ ɢ ɧɟ ɡɚɯɬɟɜɚ ɞɨɞɚɬɧɢ ɩɪɨɫɬɨɪ ɡɚ ɫɤɥɚɞɢɲɬɟʃɟ. 

ɋɚɜɪɟɦɟɧɢ ɧɚɱɢɧ ɠɢɜɨɬɚ ɩɨɞɪɚɡɭɦɟɜɚ ɭɲɬɟɞɭ ɜɪɟɦɟɧɚ, ɧɨɜɰɚ ɢ ɪɚɡɜɢʁɟɧɭ ɟɤɨɥɨɲɤɭ 
ɫɜɟɫɬ. 

ɉɪɢɪɨɞɧɢ ɝɚɫ ʁɟ ɧɚʁɩɨɩɭɥɚɪɧɢʁɢ ɢɡɜɨɪ ɟɧɟɪɝɢʁɟ ɞɚɧɚɫ ɭ ɫɜɟɬɭ. Ʉɚɨ ɟɧɟɪɝɟɧɬ ʁɟ 
ɟɤɨɧɨɦɢɱɚɧ ɢ ɩɨɫɬɢɠɟ ɜɪɥɨ ɜɢɫɨɤ ɫɬɟɩɟɧ ɢɫɤɨɪɢɲʄɟʃɚ. 

Ⱦɨɤɚɡɚɧɟ ɪɟɡɟɪɜɟ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɭ ɫɜɟɬɭ ɝɚɪɚɧɬɭʁɭ ʃɟɝɨɜɭ ɪɚɫɩɨɥɨɠɢɜɨɫɬ ɡɚ ɞɭɝɢ ɧɢɡ 
ɝɨɞɢɧɚ. Ɉɧ ʁɟ ɟɤɨɥɨɲɤɢ ɧɚʁɩɨɝɨɞɧɢʁɟ ɝɨɪɢɜɨ ʁɟɪ ɩɪɢ ɫɚɝɨɪɟɜɚʃɭ ɧɟ ɨɫɬɚɜʂɚ ɩɟɩɟɨ, 
ʃɟɝɨɜɢɦ ɫɚɝɨɪɟɜɚʃɟɦ ɧɟɦɚ ɟɦɢɫɢʁɟ ɩɪɨɞɭɤɚɬɚ ɤɨʁɢ ɛɢ ɭɡɪɨɤɨɜɚɥɢ ɚɟɪɨɡɚɝɚђɟʃɟ. 

ɉɪɨɛɥɟɦ ɟɧɟɪɝɟɬɫɤɨɝ ɤɨɧɬɟɤɫɬɚ ɧɚɲɟɝ ɜɪɟɦɟɧɚ ɤɪɟʄɟ ɫɟ ɭɧɭɬɚɪ ɞɢɥɟɦɟ ɩɨɬɪɟɛɟ 
ɨɛɟɡɛɟђɟʃɚ ɝɚɪɚɧɰɢʁɚ ɫɧɚɛɞɟɜɚʃɚ ɟɧɟɪɝɢʁɨɦ ɢ ɩɨɬɪɟɛɟ ɫɩɪɟɱɚɜɚʃɚ ɤɥɢɦɚɬɫɤɢɯ 
ɩɪɨɦɟɧɚ, ɤɚɨ ɩɨɫɥɟɞɢɰɟ ɦɚɫɨɜɧɨɝ ɤɨɪɢɲʄɟʃɚ ɮɨɫɢɥɧɢɯ ɝɨɪɢɜɚ. ɉɨɩɭɥɢɫɬɢɱɤɢ 
ɫɰɟɧɚɪɢɨ ʁɟ ɫɤɥɨɧ ɮɚɜɨɪɢɡɨɜɚʃɭ ɩɪɢɦɟɧɟ ɨɛɧɨɜʂɢɜɢɯ ɢɡɜɨɪɚ ɟɧɟɪɝɢʁɟ ɡɚ ɪɟɲɚɜɚʃɟ ɨɛɚ 
ɧɚɜɟɞɟɧɚ ɩɪɨɛɥɟɦɚ. Ɇɟђɭɬɢɦ, ɨɛɧɨɜʂɢɜɢ ɢɡɜɨɪɢ ɟɧɟɪɝɢʁɟ ɧɢɫɭ ɞɨɜɨʂɧɢ ɡɚ ɪɟɲɚɜɚʃɟ 
ɩɪɨɛɥɟɦɚ ɫɧɚɛɞɟɜɚʃɚ ɟɧɟɪɝɢʁɨɦ ɭ ɫɜɟɬɭ ɢ ɡɚɯɬɟɜɚʁɭ ɝɨɪɢɜɨ ɤɚɨ ɩɨɞɪɲɤɭ. ɉɪɢɪɨɞɧɢ ɝɚɫ 
ʁɟ, ɛɟɡ ɫɭɦʃɟ, ɢɞɟɚɥɧɨ ɝɨɪɢɜɨ ɡɚ ɨɜɭ ɧɚɦɟɧɭ. 

ɍɩɪɚɜɨ ɡɚɬɨ ɢɧɬɟɪɟɫ ɝɚɫɧɟ ɩɪɢɜɪɟɞɟ ʁɟɫɬɟ ɡɚɥɚɝɚʃɟ ɡɚ ɟɧɟɪɝɟɬɫɤɨ ɛɚɥɚɧɫɢɪɚʃɟ ɤɪɨɡ 
ɫɢɧɟɪɝɢʁɭ ɩɪɢɪɨɞɧɨɝ ɝɚɫɚ ɢ ɨɛɧɨɜʂɢɜɢɯ ɢɡɜɨɪɚ ɟɧɟɪɝɢʁɟ. 

ɋ ɨɛɡɢɪɨɦ ɧɚ ɫɜɟ ɝɨɪɟ ɧɚɜɟɞɟɧɨ, ɩɪɢɦɟɬɚɧ ʁɟ ɩɨɪɚɫɬ ɫɜɟ ɜɟʄɟɝ ɛɪɨʁɚ ɤɨɪɢɫɧɢɤɚ 
ɩɪɢɪɨɞɧɨɝ ɡɟɦɧɨɝ ɝɚɫɚ ɤɚɨ ɟɧɟɪɝɟɧɬɚ. ɉɪɟɦɚ ɩɨɞɚɰɢɦɚ ȳɉ „ɋɪɛɢʁɚɝɚɫ“, ɛɪɨʁ 
ɩɪɢɤʂɭɱɚɤɚ ɧɚ ɞɢɫɬɪɢɛɭɬɢɜɧɨʁ ɝɚɫɨɜɨɞɧɨʁ ɦɪɟɠɢ ɫɟ ɫɜɚɤɨɞɧɟɜɧɨ ɩɨɜɟʄɚɜɚ, ɤɚɤɨ ɭ 
ɤɚɬɟɝɨɪɢʁɢ ɞɨɦʄɢɧɫɬɜɚ, ɬɚɤɨ ɢ ɭ ɤɚɬɟɝɨɪɢʁɢ ɢɧɞɭɫɬɪɢʁɟ.  

ɍ ɨɜɨɦ ɪɚɞɭ ʁɟ ɨɩɢɫɚɧ ɤɨɦɩɥɟɬɚɧ ɩɨɫɬɭɩɚɤ ɩɪɢɤʂɭɱɟʃɚ ʁɟɞɧɨɝ ɢɧɞɭɫɬɪɢʁɫɤɨɝ ɨɛʁɟɤɬɚ, ɭ 
ɤɨɦɟ ʄɟ ɫɟ ɩɪɢɪɨɞɧɢ ɝɚɫ ɤɨɪɢɫɬɢɬɢ ɡɚ ɡɚɝɪɟɜɚʃɟ ɩɪɨɫɬɨɪɢʁɚ ɢ ɩɨɝɨɧɚ, ɫɚ ɦɨɝɭʄɧɨɲʄɭ ɞɚ 
ɫɟ ɩɪɢɪɨɞɧɢ ɝɚɫ ɤɨɪɢɫɬɢ ɢ ɭ ɩɪɨɰɟɫɭ ɩɪɨɢɡɜɨɞʃɟ. ɍ ɪɚɞɭ ʁɟ ɩɪɢɤɚɡɚɧ ɧɚɱɢɧ ɢɡɜɨђɟʃɚ 
ɩɪɢɤʂɭɱɤɚ, ɢɡɝɪɚɞʃɚ ɦɟɪɧɨɪɟɝɭɥɚɰɢɨɧɟ ɫɬɚɧɢɰɟ ɢ ɢɡɝɪɚɞʃɚ ɤɨɧɬɟʁɧɟɪɫɤɟ ɝɚɫɧɟ 
ɤɨɬɥɚɪɧɢɰɟ, ɭ ɤɨʁɨʁ ɫɭ ɫɦɟɲɬɟɧɚ ɞɜɚ ɝɚɫɧɚ ɤɨɬɥɚ, ɤɚɩɚɰɢɬɟɬɚ ɩɨ 750 kW. 
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