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ɈȻ ɂɆɂɌȺɐɂɈɇɇɈɆ ɆɈȾȿɅɂɊɈȼȺɇɂɂ  
ɉɊɈɂɁȼɈȾɋɌȼȿɇɇɈ-ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɏ ɋɂɋɌȿɆ 

1) ɫɬɚɪɲɢɣ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɤɚɮɟɞɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ.

Ȼɟɥɝɨɪɨɞɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɭɥ. ɉɨɛɟɞɵ ɞ.85 
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2) ɚɫɩɢɪɚɧɬ ɤɚɮɟɞɪɵ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ Ȼɟɥɝɨɪɨɞɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ
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4) ɧɚɱɚɥɶɧɢɤ ɨɬɞɟɥɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɈɈɈ «ɉɚɪɭɫɧɢɤ», Ȼɟɥɝɨɪɨɞɫɤɢɣ ɩɪɨɫɩɟɤɬ ɞ. 77
ɝ. Ȼɟɥɝɨɪɨɞ, 308000, Ɋɨɫɫɢɹ. e-mail: akulov_jv@mail.ru 
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ɝ. Ȼɟɥɝɨɪɨɞ, 308000 

e-mail: ritiniia@mail.ru 

Ⱥɧɧɨɬɚɰɢɹ 

ȼ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɨɩɢɫɚɧɢɟ ɩɪɢɦɟɧɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «UFOMШНОХОr» ɞɥɹ 
ɩɨɫɬɪɨɟɧɢɹ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɫɢɫɬɟɦ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ. 
ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɪɚɛɨɬɟ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɨɛɴɟɤɬɨɜ. Ɇɨɞɟɥɶ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɸ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɭɸ ɦɨɞɟɥɶ ɜ ɬɟɪɦɢɧɚɯ 
ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ», ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, 
ɩɪɟɞɩɨɥɚɝɚɟɬ ɨɩɢɫɚɧɢɟ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɤɚɤ ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɩɨɞɫɢɫɬɟɦ ɢ 
ɹɜɥɹɸɳɟɣɫɹ ɱɚɫɬɶɸ ɧɟɤɨɬɨɪɨɣ ɧɚɞɫɢɫɬɟɦɵ. 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɚ ɩɪɢɦɟɪɚ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɟɣ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ: 
ɬɟɯɧɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɚɫɬɢɤɨɜɨɣ ɬɚɪɵ, ɚ ɬɚɤɠɟ ɥɢɧɢɹ ɩɨ ɫɢɧɬɟɡɭ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɧɚɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɝɢɞɪɨɤɫɢɥɚɩɚɬɢɬɚ. ɉɪɢɜɨɞɹɬɫɹ: ɨɩɢɫɚɧɢɟ 
ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ; ɩɪɨɰɟɫɫ ɪɚɡɪɚɛɨɬɤɢ 
ɫɬɪɭɤɬɭɪɧɨɣ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ; ɩɪɨɰɟɫɫɵ ɨɩɢɫɚɧɢɹ ɩɨɜɟɞɟɧɢɹ 
ɨɬɞɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɫɢɫɬɟɦɚ; ɮɭɧɤɰɢɨɧɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ; ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ; 
ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ; ɞɢɧɚɦɢɤɚ ɫɢɫɬɟɦɵ; ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ; 
«UFOMШНОХОr». 

http://softconnect.ru/
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ȺЛЬЭЫКМЭ 
TСО КrЭТМХО НОsМrТЛОs ЭСО ЮsО ШП МШЦpХОб sШПЭаКrО “UFOMШНОХОr” ЭШ ЛЮТХН sТЦЮХКЭТШЧ ЦШНОХs ШП 
operating systems of different nature. The introduced software system is a promising instrument 
for construction of simulation models of objects. Model operation of the facility represents a 
system-object model in terms of the "Node-Function-Object" graphic-analytical approach, which 
in turn implies the description of the object being modeled as a system consisting of subsystems 
and which is part of a super-system.  
We consider two examples of construction of models of functioning of technical systems: a 
technical production line of plastic containers, as well as a line on the synthesis of modified 
nanocrystalline hydroxyapatite. We provide: a description of technical devices that make up the 
modeled object; the development process of the graphic-analytical structural system model; the 
processes describing the behavior of certain technical devices.  
Keywords: system; operating system; system state; simulation model; system dynamics; graphic-

КЧКХвЭТМКХ ЦШНОХТЧР; “UFOMШНОХОr”. 

Вɜɟɞɟɧɢɟ 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɢɦɢɬɚɰɢɨɧɧɨɟ 
ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɬɚɥɨ ɨɞɧɢɦ ɢɡ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ 
ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ 
ɫɢɫɬɟɦ. ɋɭɳɟɫɬɜɭɟɬ ɧɟɦɚɥɨ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ 
ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɬɨ, ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ 
ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ ɢɦɢɬɚɰɢɨɧɧɵɯ 
ɦɨɞɟɥɟɣ. ȼ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
ɢɦɢɬɚɰɢɨɧɧɵɯ ɦɨɞɟɥɟɣ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ 
ɫɢɫɬɟɦ, ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɨɞɚ 
ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢ-

ɪɨɜɚɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ «UFOMШНОХОr» (ɋɜɢɞɟɬɟɥɶɫɬɜɨ ɨ 
ɪɟɝɢɫɬɪɚɰɢɢ ɉɈ № 2015663240, 

http://http://ufomodeler.ru/), ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ «ɍɡɟɥ-

Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ» Д1Ж ɢ ɢɫɱɢɫɥɟɧɢɹ ɨɛɴɟɤɬɨɜ 
Ⱥɛɚɞɢ-Ʉɚɪɞɟɥɢ Д5Ж. 

Ⱦɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ 
ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɦɨɞɟɥɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-

ɞɟɥɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ, ɜɵɱɢɫɥɹɬɶ ɢɧɬɟɪɟɫɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ 
ɩɪɨɰɟɫɫɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜ ɪɟɠɢɦɟ 
ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɡɚ ɫɱɟɬ ɪɟɚɥɢɡɚɰɢɢ 
ɮɭɧɤɰɢɨɧɚɥɚ ɫɢɫɬɟɦɵ ɜ ɜɢɞɟ ɫɤɪɢɩɬɚ, 
ɨɩɢɫɵɜɚɸɳɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɯɨɞɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɢɫɬɟɦɵ ɜ ɜɵɯɨɞɧɵɟ. Ɏɚɤɬɢɱɟɫɤɢ, 
ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ ɫɨɫɬɨɢɬ ɢɡ 
ɨɬɞɟɥɶɧɵɯ ɢɫɩɨɥɧɹɟɦɵɯ ɛɥɨɤɨɜ ɩɪɨɝɪɚɦɦɵ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-

Ɉɛɴɟɤɬ» Д3, 4Ж  ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɚɬɶ ɩɪɨɰɟɫɫ 
ɫɢɫɬɟɦɧɨ (ɟɝɨ ɫɬɪɭɤɬɭɪɧɵɟ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɢ 
ɨɛɴɟɤɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ).  

ɂɦɢɬɚɰɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜ 
«UFOMШНОХОr» ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ 
ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɲɚɝɨɜ: 

http://softconnect.ru/
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ʕˋ˘˃˓ˈ˅ ʏ.ʒ., ʙˑ˓˚˃ˆˋː˃ ʙ.ʑ., ʐ˖ˊˑ˅ ʞ.ʏ., ʏˍ˖ˎˑ˅ Ю.ʑ., ʕˋ˘˃˓ˈ˅˃ ʛ.ʠ. 
ʝ˄ ˋˏˋ˕˃˙ˋˑːːˑˏ ˏˑˇˈˎˋ˓ˑ˅˃ːˋˋ ˒˓ˑˋˊ˅ˑˇ˔˕˅ˈːːˑ-˕ˈ˘ːˑˎˑˆˋ˚ˈ˔ˍˋ˘ ˔ˋ˔˕ˈˏ  // 

ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕. Иː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.1, №3, 2016. 

27 

ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES  

- ɩɨɫɬɪɨɟɧɢɟ ɤɨɧɬɟɤɫɬɧɨɣ ɦɨɞɟɥɢ 
ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ; 

- ɨɩɪɟɞɟɥɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɡɥɨɜ ɢ 
ɩɨɫɬɪɨɟɧɢɟ ɢɟɪɚɪɯɢɱɟɫɤɨɣ ɍɎɈ-ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ; 

- ɨɩɢɫɚɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɨɞɫɢɫɬɟɦ 
ɦɨɞɟɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɹɡɵɤɚ 
ɍɎɈ-ɫɤɪɢɩɬ; 

- ɩɪɨɜɟɞɟɧɢɟ ɢɦɢɬɚɰɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɩɪɨɢɫɯɨɞɢɬ ɩɭɬɟɦ 
ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɤɨɧɬɟɤɫɬɧɵɯ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ 
(ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɯɨɞɧɵɦ ɫɜɹɡɹɦ ɤɨɧɬɟɤɫɬɧɨɝɨ 
ɩɪɨɰɟɫɫɚ), ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɟɪɟɞɚɸɬɫɹ ɜ ɩɨɥɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɡɥɨɜɵɯ ɨɛɴɟɤɬɨɜ ɢ ɜɵɡɵɜɚɸɬ 
ɦɟɬɨɞɵ (ɮɭɧɤɰɢɢ) ɭɡɥɨɜɵɯ ɨɛɴɟɤɬɚ, ɨɩɢɫɚɧɧɵɟ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɹɡɵɤɚ ɍɎɈ-ɫɤɪɢɩɬ. 

Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɦɟɬɨɞɚ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɫɪɟɞɫɬɜɚ ɩɪɨɜɟɪɟɧɵ ɩɭɬɟɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɹɞɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɥɢɧɢɣ. Ɋɚɫɫɦɨɬɪɢɦ ɞɜɚ ɩɪɢɦɟɪɚ 
ɫɨɡɞɚɧɢɹ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ 
ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɣ ɫɢɫɬɟɦɵ. 

1. Мɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ
ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɚɫɬɢɤɨɜɨɣ ɬɚɪɵ 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ 
ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɢɠɟ ɚɝɪɟɝɚɬɨɜ 
(ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ): 

1. ɗɤɫɬɪɭɞɟɪ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬ ɩɥɟɧɤɭ
ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɣ ɮɨɪɦɨɜɤɢ ɢɡɞɟɥɢɹ. 
ɂɫɩɨɥɶɡɭɟɬɫɹ ɷɤɫɬɪɭɞɟɪ Ⱥɥɟɤɨ Ɇɢɞɢ 1100-55. ɇɚ 
ɜɯɨɞ ɷɤɫɬɪɭɞɟɪɚ ɩɨɞɚɸɬɫɹ ɝɪɚɧɭɥɵ ɉȼȾ 
(ɩɨɥɢɷɬɢɥɟɧ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ) ɫɨ ɫɥɟɞɭɸɳɢɦɢ 
ɮɢɡɢɱɟɫɤɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

- ɩɥɨɬɧɨɫɬɶ 900-930 ɤɝ/ɦ3; 
- ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ 100-115 ɝɪɚɞɭɫɨɜ 

ɐɟɥɶɫɢɹ. 
ɉɨɫɥɟ ɩɨɞɚɱɢ ɝɪɚɧɭɥ ɜ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ 

ɛɭɧɤɟɪ ɷɤɫɬɪɭɞɟɪɚ, ɝɪɚɧɭɥɵ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɤɚɦɟɪɚɦ ɧɚɝɪɟɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ 
ɲɧɟɤɚ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɮɨɪɦɢɪɭɟɬɫɹ 
ɩɥɟɧɤɚ ɫ ɡɚɞɚɧɧɨɣ ɬɨɥɳɢɧɨɣ. ɗɤɫɬɪɭɞɟɪ Ⱥɥɟɤɨ 
Ɇɢɞɢ 1100-55 ɢɦɟɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
200 ɤɝ/ɱɚɫ.  

2. ɉɟɱɶ, ɜ ɤɨɬɨɪɭɸ ɩɨɞɚɟɬɫɹ ɩɥɚɫɬɢɤɨɜɨɟ
ɩɨɥɨɬɧɨ ɢ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɪɢɞɚɧɢɹ 
ɤɨɧɟɱɧɵɦ ɢɡɞɟɥɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɮɨɪɦɵ. 
ɉɟɱɶ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɬɭɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ 
ɬɟɪɦɨɮɨɪɦɨɜɨɱɧɨɣ ɦɚɲɢɧɵ HSC-660A. 

3. Ɍɟɪɦɨɮɨɪɦɨɜɨɱɧɵɣ ɚɝɪɟɝɚɬ ɜ ɜɢɞɟ ɞɜɭɯ
ɪɹɞɨɜ ɮɨɪɦ ɞɥɹ ɫɬɚɤɚɧɱɢɤɨɜ, ɜ ɤɨɬɨɪɵɟ ɩɨɥɨɬɧɨ 
ɡɚɫɚɫɵɜɚɟɬɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɸ 
ɱɚɫɬɶ ɦɚɲɢɧɵ HSC-660A. 

4. ɍɫɬɪɨɣɫɬɜɨ ɨɯɥɚɠɞɟɧɢɹ ɡɚɝɨɬɨɜɨɤ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɡɚɝɨɬɨɜɨɤ, 
ɹɜɥɹɸɳɟɟɫɹ ɚɝɪɟɝɚɬɨɦ ɦɚɲɢɧɵ HSC-660A. 

5. Ɍɪɢɦɦɟɪ, ɤɨɬɨɪɵɣ ɜɵɪɟɡɚɟɬ ɝɨɬɨɜɵɟ
ɫɬɚɤɚɧɱɢɤɢ ɢɡ ɨɛɳɟɝɨ ɩɨɥɨɬɧɚ. ɉɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɸ ɱɚɫɬɶ ɦɚɲɢɧɵ HSC-660A. 

6. Ƚɪɚɧɭɥɹɬɨɪ, ɜɵɩɨɥɧɹɸɳɢɣ ɩɨɜɬɨɪɧɭɸ
ɩɟɪɟɪɚɛɨɬɤɭ ɨɛɪɟɡɧɵɯ ɨɬɯɨɞɨɜ ɬɪɢɦɦɟɪɚ ɜ ɝɪɚɧɭɥɵ. 
ȼ ɦɨɞɟɥɢɪɭɟɦɨɣ ɥɢɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɪɚɧɭɥɹɬɨɪ 
Ⱥɧɬɟɣ 60, ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ – 

70 ɤɝ ɜ ɱɚɫ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɢɦɢɬɚɰɢɨɧɧɨɣ 

ɦɨɞɟɥɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɥɢɧɢɢ ɫ ɩɨɦɨɳɶɸ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɦɟɬɨɞɚ ɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɫɬɪɨɢɬɫɹ ɜɢɡɭɚɥɶɧɚɹ 
ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɚɧɧɨɣ ɥɢɧɢɢ ɜ ɜɢɞɟ 
ɧɚɛɨɪɚ ɭɡɥɨɜɵɯ ɨɛɴɟɤɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɟɟ 
ɚɝɪɟɝɚɬɚɦ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ 
ɩɨɬɨɤɨɜɵɦɢ ɨɛɴɟɤɬɚɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɪɟɚɥɶɧɵɦ ɩɨɬɨɤɚɦ ɷɥɟɦɟɧɬɨɜ ɦɟɠɞɭ ɚɝɪɟɝɚɬɚɦɢ 
[1, 2, 3Ж. Ɏɨɪɦɚɥɶɧɨ, ɫɪɟɞɫɬɜɚɦɢ ɢɫɱɢɫɥɟɧɢɹ 
ɨɛɴɟɤɬɨɜ Ⱥɛɚɞɢ-Ʉɚɪɞɟɥɢ ɩɨɬɨɤɨɜɵɟ ɨɛɴɟɤɬɵ 
ɨɩɢɫɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

ai = [lj = bj],                     (1.1) 

ɝɞɟ: 
- ai – ɢɦɹ ɩɨɬɨɤɨɜɨɝɨ ɨɛɴɟɤɬɚ; 
- lj = bj – ɩɨɥɹ ХУ ɩɨɬɨɤɨɜɨɝɨ ɨɛɴɟɤɬɚ КТ ɫ 

ɧɟɤɨɬɨɪɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ЛУ. 
ȼ ɪɚɦɤɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ 

ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɬɨɤɨɜɵɟ ɨɛɴɟɤɬɵ: 
- Ƚɪɚɧɭɥɵ ɉɗȼȾ ДɜɟɫЖ – ɜɟɫ ɝɪɚɧɭɥ 

ɢɡɦɟɪɹɟɬɫɹ ɜ ɝɪɚɦɦɚɯ; 
- ɉɥɟɧɤɚ ɉɗȼȾ Дɞɥɢɧɚ, ɲɢɪɢɧɚЖ – ɡɧɚɱɟɧɢɹ 

ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɦɢɥɥɢɦɟɬɪɚɯ; 
- ɇɚɝɪɟɬɚɹ ɩɥɟɧɤɚ Дɞɥɢɧɚ, ɲɢɪɢɧɚЖ – 

ɡɧɚɱɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɦɢɥɥɢɦɟɬɪɚɯ; 
- Ɂɚɝɨɬɨɜɤɚ ДɤɨɥɢɱɟɫɬɜɨЖ; 
- Ɉɯɥɚɠɞɟɧɧɚɹ ɡɚɝɨɬɨɜɤɚ ДɤɨɥɢɱɟɫɬɜɨЖ; 
- Ƚɨɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ ДɤɨɥɢɱɟɫɬɜɨЖ; 
- Ɉɬɯɨɞɵ ɬɪɢɦɦɟɪɚ ДɜɟɫЖ – ɜɟɫ ɢɡɦɟɪɹɟɬɫɹ ɜ 

ɝɪɚɦɦɚɯ; 
- Ƚɪɚɧɭɥɵ ɉɗȼȾ (ɨɬɯɨɞ) ДɜɟɫЖ – ɜɟɫ 

ɢɡɦɟɪɹɟɬɫɹ ɜ ɝɪɚɦɦɚɯ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ 

ɩɪɨɰɟɞɭɪɨɣ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɥɢɧɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɚɫɬɢɤɨɜɨɣ ɬɚɪɵ ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1 ɟɟ 
ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ. ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ 
ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ, ɞɢɚɝɪɚɦɦɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɥɢɧɢɢ ɨɩɪɟɞɟɥɹɟɬ ɝɪɚɧɢɰɵ ɦɨɞɟɥɢ ɢ ɩɨɤɚɡɵɜɚɟɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɞɧɢɯ 
ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ ɜ ɞɪɭɝɢɟ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɞɥɹ ɤɚɠɞɨɝɨ ɭɡɥɚ 
ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫɤɪɢɩɬ (ɧɚ ɹɡɵɤɟ ɍɎɈ-ɫɤɪɢɩɬ), 
ɨɩɢɫɵɜɚɸɳɢɣ ɩɪɨɰɟɫɫ (ɮɭɧɤɰɢɸ) 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɧɵɯ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ ɜ 
ɜɵɯɨɞɧɵɟ. Ⱦɥɹ ɤɚɠɞɨɣ ɮɭɧɤɰɢɢ ɫɨɡɞɚɟɬɫɹ 



ʕˋ˘˃˓ˈ˅ ʏ.ʒ., ʙˑ˓˚˃ˆˋː˃ ʙ.ʑ., ʐ˖ˊˑ˅ ʞ.ʏ., ʏˍ˖ˎˑ˅ Ю.ʑ., ʕˋ˘˃˓ˈ˅˃ ʛ.ʠ. 
ʝ˄ ˋˏˋ˕˃˙ˋˑːːˑˏ ˏˑˇˈˎˋ˓ˑ˅˃ːˋˋ ˒˓ˑˋˊ˅ˑˇ˔˕˅ˈːːˑ-˕ˈ˘ːˑˎˑˆˋ˚ˈ˔ˍˋ˘ ˔ˋ˔˕ˈˏ  // 

ʜ˃˖˚ː˞ˌ ˓ˈˊ˖ˎ˟˕˃˕. Иː˗ˑ˓ˏ˃˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ. – ʡ.1, №3, 2016. 
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ɨɛɴɟɤɬ, ɤɨɬɨɪɵɣ ɟɟ ɪɟɚɥɢɡɭɟɬ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ 
ɫɥɭɱɚɟ ɨɛɴɟɤɬɚɦɢ ɹɜɥɹɸɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ 

ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɭɸɬ ɮɭɧɤɰɢɨɧɚɥɵ 
ɭɡɥɨɜ.

Ɋɢɫ. 1. Ɇɨɞɟɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ 

Fig. 1. Production line model

Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɷɤɫɬɪɭɞɟɪɚ 
ɡɚɞɚɞɢɦ ɞɢɫɤɪɟɬɧɵɣ ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ ɞɥɹ 
ɨɬɫɱɟɬɚ, ɤɨɬɨɪɵɣ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɨɞɟɥɢ 
ɛɭɞɟɬ ɪɚɜɟɧ 1 ɫɟɤɭɧɞɟ. Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɱɢɬɚɬɶ, ɫɤɨɥɶɤɨ ɦɢɥɥɢɦɟɬɪɨɜ ɩɥɟɧɤɢ 
ɩɪɨɢɡɜɨɞɢɬ ɷɤɫɬɪɭɞɟɪ ɜ ɫɟɤɭɧɞɭ ɫ ɭɱɟɬɨɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɵɲɟɨɩɢɫɚɧɧɨɝɨ ɫɵɪɶɹ ɫ ɡɚɞɚɧɧɨɣ 
ɩɥɨɬɧɨɫɬɶɸ ɢ ɬɪɟɛɭɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɥɨɬɧɚ 

ɧɚ ɜɵɯɨɞɟ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɩɥɚɫɬɢɤɨɜɨɣ ɬɚɪɵ. Ɂɚɪɚɧɟɟ ɢɡɜɟɫɬɧɨ, ɱɬɨ ɜɟɫ 
ɩɥɟɧɤɢ ɩɥɨɳɚɞɶɸ ɜ 1 ɤɜ. ɦ. ɢ ɬɨɥɳɢɧɨɣ ɜ 1 ɦɦ 
ɪɚɜɟɧ 1340 ɝɪ. ɉɪɢɦɟɧɹɹ ɹɡɵɤ ɨɩɢɫɚɧɢɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɡɥɨɜ ɍɎɈ-ɫɤɪɢɩɬ, ɪɚɡɪɚɛɨɬɚɧ 
ɫɤɪɢɩɬ, ɨɩɢɫɵɜɚɸɳɢɣ ɪɚɛɨɬɭ ɷɤɫɬɪɭɞɟɪɚ (ɫɦ. 
ɪɢɫ. 2). 

Ɋɢɫ. 2. ɍɎɈ-ɫɤɪɢɩɬ, ɨɩɢɫɵɜɚɸɳɢɣ ɪɚɛɨɬɭ ɷɤɫɬɪɭɞɟɪɚ Ⱥɥɟɤɨ Ɇɢɞɢ 1100-55 

Fig. 2. UFO script describing the work of the Aleko Midi 1100-55 extruder
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ɉɨ ɚɧɚɥɨɝɢɢ ɫ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɤɫɬɪɭɞɟɪɚ, ɛɵɥɢ ɨɩɢɫɚɧɵ ɜɫɟ 
ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɚɝɪɟɝɚɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɩɨɫɥɟ ɱɟɝɨ ɛɵɥɚ 

ɩɨɥɭɱɟɧɚ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɥɢɧɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɚɫɬɢɤɨɜɵɯ ɫɬɚɤɚɧɱɢɤɨɜ. 
Ɉɛɳɢɣ ɜɢɞ ɦɨɞɟɥɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3. 

Ɋɢɫ. 3. ɂɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ 
Fig. 3. The process line simulation model

ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɜɟɞɟɧ 
ɪɹɞ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɢɥɢ ɫɞɟɥɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ.  

1. Ƚɪɚɧɭɥɹɬɨɪ, ɭɱɚɫɬɜɭɸɳɢɣ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ, ɡɚɝɪɭɠɟɧ ɧɟ ɩɨɫɬɨɹɧɧɨ, 
ɧɨ, ɮɚɤɬɢɱɟɫɤɢ, ɪɚɛɨɬɚɟɬ ɩɨɫɬɨɹɧɧɨ ɩɪɢ 
ɜɤɥɸɱɟɧɧɨɣ ɥɢɧɢɢ, ɩɟɪɟɪɚɛɚɬɵɜɚɹ ɧɟɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ ɬɪɢɦɦɟɪɚ ɨɬɞɟɥɶɧɵɦɢ 
ɩɨɪɰɢɹɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɟɫɥɢ ɭɫɬɚɧɨɜɢɬɶ ɧɟɤɢɣ 
ɛɭɧɤɟɪ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɡɦɟɪɚ, ɜ ɤɨɬɨɪɵɣ ɛɭɞɭɬ 
ɩɨɫɬɭɩɚɬɶ ɨɬɯɨɞɵ ɬɪɢɦɦɟɪɚ ɢ ɤɚɤ ɬɨɥɶɤɨ ɷɬɨɬ 
ɛɭɧɤɟɪ ɛɭɞɟɬ ɧɚɩɨɥɧɟɧ – ɩɨɞɤɥɸɱɚɬɶ ɝɪɚɧɭɥɹɬɨɪ, 
ɬɨɝɞɚ ɧɚ ɪɚɛɨɬɭ ɥɢɧɢɢ ɛɭɞɟɬ ɡɚɬɪɚɱɟɧɨ ɦɟɧɶɲɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

2. Ɂɧɚɱɟɧɢɟ (ɡɚɝɪɭɡɤɚ) ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ
ɦɟɠɞɭ ɩɟɱɶɸ ɢ ɬɟɪɦɨɮɨɪɦɨɜɨɱɧɨɣ ɦɚɲɢɧɨɣ 
ɩɨɫɬɨɹɧɧɨ ɪɚɫɬɟɬ, ɷɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ 
ɬɟɪɦɨɮɨɪɦɨɜɨɱɧɚɹ ɦɚɲɢɧɚ ɧɟ ɩɨɡɜɨɥɹɟɬ 
ɨɛɪɚɛɨɬɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɥɟɧɤɢ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɫɧɢɡɢɬɶ ɦɨɳɧɨɫɬɶ ɪɚɛɨɬɵ 
ɩɟɱɢ ɢɥɢ ɭɜɟɥɢɱɢɬɶ ɦɨɳɧɨɫɬɶ 
ɬɟɪɦɨɮɨɪɦɨɜɨɱɧɨɣ ɦɚɲɢɧɵ, ɱɬɨ ɩɨɜɵɫɢɬ ɨɛɳɭɸ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɥɢɧɢɢ. 

2. Мɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɢ
ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ

ɧɚɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɝɢɞɪɨɤɫɢɥɚɩɚɬɢɬɚ 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɰɟɞɭɪɭ ɪɚɡɪɚɛɨɬɤɢ 
ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ 

ɧɚɧɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɝɢɞɪɨɤɫɢɥɚɩɚɬɢɬɚ 
(ɆɇȽȺɉ), ɜɵɩɨɥɧɟɧɧɨɣ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɈɈɈ 
«ɇɚɧɨɚɩɩɚɬɢɬ», ɜɤɥɸɱɚɸɳɭɸ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ 
ɧɢɠɟ ɷɬɚɩɵ.  

ɇɚ ɷɬɚɩɟ ɜɨɞɨɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɜ ɭɫɬɚɧɨɜɤɟ ɩɨɥɭɱɟɧɢɹ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ 
ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ ɤɚɱɟɫɬɜɚ ɍɉȼȺ-5 – ɞɢɫɬɢɥɥɹɬɨɪɟ 
(ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɪɟɛɥɹɟɦɨɣ ɢɫɯɨɞɧɨɣ ɜɨɞɵ 36 ɥ/ɱ, 
ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ – ɧɟ ɛɨɥɟɟ 
3,6 ɤȼɬ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 15ɞɦ3/ɱ). 
ɗɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɣ ɜɨɞɵ 
ɫɨɫɬɚɜɥɹɟɬ1-1,6 ɦɤɋɦ/ɫɦ. 

ɇɚ ɷɬɚɩɟ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɜɵɯɨɞɧɵɦɢ 
ɩɪɨɞɭɤɬɚɦɢ ɹɜɥɹɸɬɫɹ ɪɚɫɬɜɨɪ ɋɚ(Ɉɇ)2 ɢ ɇ3ɊɈ4. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɪɚɫɬɜɨɪɨɜ ɩɪɨɢɫɯɨɞɢɬ 
ɫɦɟɲɢɜɚɧɢɟ ɫɭɯɨɝɨ ɋɚ(Ɉɇ)2 ɢ ɇ3ɊɈ4 ɫ ɜɨɞɨɣ ɜ 
ɟɦɤɨɫɬɹɯ ɋɆɍ-150. 

Ⱦɚɥɟɟ ɪɚɫɬɜɨɪ ɋɚ(Ɉɇ)2, ɪɚɫɬɜɨɪ ɇ3ɊɈ4 ɢ 
ɪɟɚɝɟɧɬɵ ɩɨɫɬɭɩɚɸɬ ɜ ɪɟɚɤɬɨɪ ɞɥɹ ɫɢɧɬɟɡɚ 
ɆɇȽȺɉ – ɟɦɤɨɫɬɶ ɋɆɍ-100, ɦɨɬɨɪ-ɪɟɞɭɤɬɨɪ, ɝɞɟ 
ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɲɢɜɚɧɢɟ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɥɹ 
ɩɟɪɟɞɚɱɢ ɧɚ ɫɥɟɞɭɸɳɢɣ ɷɬɚɩ – ɫɨɡɪɟɜɚɧɢɟ 
ɆɇȽȺɉ, ɝɞɟ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɟɦɤɨɫɬɢ (ɪɟɡɟɪɜɭɚɪ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɊɌ-150) ɩɪɨɢɫɯɨɞɢɬ ɫɨɡɪɟɜɚɧɢɟ 
ɢ ɨɬɫɬɚɢɜɚɧɢɟ ɆɇȽȺɉ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɫɨɡɪɟɜɲɢɣ ɆɇȽȺɉ ɩɨɩɚɞɚɟɬ ɜ 
ɰɟɧɬɪɢɮɭɝɭ, ɪɚɡɞɟɥɹɸɳɭɸ ɪɚɡɥɢɱɧɵɟ 
ɩɨ ɤɨɧɫɢɫɬɟɧɰɢɢ ɢ ɩɥɨɬɧɨɫɬɢ ɜɟɳɟɫɬɜɚ. ɉɨɫɥɟ 
ɰɟɧɬɪɢɮɭɝɢ ɫɭɯɨɣ ɆɇȽȺɉ ɩɟɪɟɯɨɞɢɬ ɧɚ ɫɬɚɞɢɸ 
ɫɭɲɤɢ, ɠɢɞɤɢɣ – ɧɚ ɫɬɚɞɢɸ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ. 
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ɉɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɞɚɧɧɵɯ ɷɬɚɩɨɜ ɝɨɬɨɜɵɣ 
ɩɪɨɞɭɤɬ ɪɚɫɮɚɫɨɜɵɜɚɟɬɫɹ, ɦɚɪɤɢɪɭɟɬɫɹ ɢ 
ɭɩɚɤɨɜɵɜɚɟɬɫɹ.  

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɆɇȽȺɉ ɛɵɥɢ ɜɵɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɩɨɬɨɤɨɜɵɟ ɨɛɴɟɤɬɵ: 

- ɜɨɞɚ; 
- ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ ɆɇȽȺɉ; 
- ɆɇȽȺɉ; – ɆɇȽȺɉ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɣ 

ɜɨ ɮɥɚɤɨɧɟ; – ɆɇȽȺɉ ɫɭɯɨɣ ɪɚɫɮɚɫɨɜɚɧɧɵɣ; – 

ɆɇȽȺɉ ɭɩɚɤɨɜɚɧɧɵɣ; – ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɣ 
ɆɇȽȺɉ; – ɆɇȽȺɉ ɞɥɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ; – 

ɆɇȽȺɉ ɧɚ ɫɭɲɤɭ; 
- ɇ3ɊɈ4; 

- ɨɱɢɳɟɧɧɚɹ ɜɨɞɚ; 
- ɪɟɚɝɟɧɬɵ; 
- ɋɚ(Ɉɇ)2; 
- ɫɭɯɨɣ ɆɇȽȺɉ; 
- ɪ-ɪ ɇ3ɊɈ4;  
- ɱɚɫɬɶ ɇ3ɊɈ4; 
- ɪ-ɪ ɋɚ(Ɉɇ)2; 
- ɱɚɫɬɶ ɋɚ(Ɉɇ)2; 
- ɱɚɫɬɶ ɪɟɚɝɟɧɬɨɜ. 
Ⱦɥɹ ɤɚɠɞɨɝɨ ɭɡɥɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɫɯɟɦɟ 

(ɪɢɫɭɧɨɤ 4), ɫ ɩɨɦɨɳɶɸ ɹɡɵɤɚ ɍɎɈ-ɫɤɪɢɩɬ 
ɨɩɢɫɚɧɚ ɮɭɧɤɰɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɩɪɨɰɟɫɫ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɹɳɟɝɨ ɩɨɬɨɤɨɜɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɜɵɯɨɞɹɳɢɣ.  

ȼ ɞɚɧɧɨɦ ɭɡɥɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚɛɨɪ 2 ɟɞɢɧɢɰ 
ɪɚɫɬɜɨɪɚ ɋɚ(Ɉɇ)2, 1 ɟɞɢɧɢɰɵ ɪɚɫɬɜɨɪɚ ɇ3ɊɈ4 ɢ 
0,5 ɟɞɢɧɢɰɵ ɪɟɚɝɟɧɬɨɜ ɜ ɫɟɤɭɧɞɭ. ɉɪɨɢɫɯɨɞɢɬ 
ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɱɚɫɬɟɣ ɆɇȽȺɉ ɜ ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ Э = 20. ɉɨɫɥɟ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɝɨɬɨɜɵɣ 
ɩɪɨɞɭɤɬ ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɥɟɞɭɸɳɢɣ ɭɡɟɥ ɜ ɨɛɴɟɦɟ 
3,5 ɟɞɢɧɢɰɵ ɫɢɧɬɟɡɢɪɨɜɚɧɧɨɝɨ ɆɇȽȺɉ ɜ 
ɫɟɤɭɧɞɭ.  

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɜɢɡɭɚɥɶɧɨɟ 
ɨɬɨɛɪɚɠɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɭɡɥɨɜɵɯ ɢ 
ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ ɜ ɯɨɞɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɤɨɧɤɪɟɬɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. 

ɉɪɢ ɚɧɚɥɢɡɟ ɪɚɛɨɬɵ ɨɛɴɟɤɬɚ «Ɋɟɚɤɬɨɪ ɞɥɹ 
ɫɢɧɬɟɡɚ ɆɇȽȺɉ» ɢ ɭɡɥɚ «ɉɨɞɝɨɬɨɜɤɚ ɫɵɪɶɹ» 
ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɴɟɤɬɚ 
«Ɋɟɚɤɬɨɪ ɞɥɹ ɫɢɧɬɟɡɚ ɆɇȽȺɉ» ɧɢɠɟ, ɱɟɦ 
ɫɤɨɪɨɫɬɶ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɫɬɚɢɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ, ɱɬɨ ɦɨɠɟɬ 
ɜɥɢɹɬɶ ɧɚ ɢɯ ɤɚɱɟɫɬɜɨ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ 
ɨɩɬɢɦɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɟɚɤɬɨɪɚ ɢɥɢ 
ɭɦɟɧɶɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɭɡɥɚ 
«ɉɨɞɝɨɬɨɜɤɚ ɫɵɪɶɹ». 

Ɋɢɫ.4. Ɇɨɦɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɆɇȽȺɉ 
Fig. 4. Moment of execution of the MNGAP production process

Зɚɤɥɸɱɟɧɢɟ 

ɉɪɨɝɪɚɦɦɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ UFOMШНОХОr 
ɹɜɥɹɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ 
ɩɪɨɜɟɞɟɧɢɢ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɞɟɥɨɜɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɩɨɡɜɨɥɹɟɬ ɨɩɢɫɚɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɢɫɬɟɦɵ ɫɨ ɫɬɪɭɤɬɭɪɧɨɣ, 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɬɨɱɟɤ 
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ɡɪɟɧɢɹ. ɂɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɢɫɚɧɢɹ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɡɥɨɜ ɫɢɫɬɟɦɵ, ɩɨɬɨɤɨɜɵɯ 
ɨɛɴɟɤɬɨɜ, ɚ ɬɚɤ ɠɟ ɨɩɢɫɚɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɨɝɨ ɫɤɪɢɩɬɚ. ɉɪɢ 
ɡɚɩɭɫɤɟ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɧɚ ɢɫɩɨɥɧɟɧɢɟ, 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɯɨɞɧɵɯ ɩɨɬɨɤɨɜ ɜ 
ɜɵɯɨɞɧɵɟ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɢɥɢ ɜ 
ɡɚɞɚɧɧɨɦ ɜɪɟɦɟɧɧɨɦ ɦɚɫɲɬɚɛɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɢɡɭɱɢɬɶ ɩɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɵ ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ 
ɭɫɥɨɜɢɹɯ. 

Иɫɫɥɟɞɨɜɚɧɢɟ ɩɨɞɞɟɪɠɚɧɨ ɝɪɚɧɬɚɦɢ ɊɎɎИ: 
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