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Ⱥɧɧɨɬɚɰɢɹ  
ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ ɜ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɨɣ ɦɨɞɟɥɢ ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɢ ɤɨɧɞɢɬɟɪɫɤɨɣ ɮɚɛɪɢɤɢ, ɤɨɬɨɪɚɹ ɩɪɨɢɡɜɨɞɢɬ ɤɨɧɮɟɬɵ 
ɪɚɡɧɵɯ ɫɨɪɬɨɜ. ɉɨɫɬɪɨɟɧɧɚɹ ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɛɨɪ ɍɎɈ-

ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɱɚɫɬɢ ɤɨɧɜɟɣɟɪɧɵɯ ɥɢɧɢɣ ɩɨ 
ɩɪɨɢɡɜɨɞɫɬɜɭ ɬɪɟɯ ɦɚɪɨɤ ɤɨɧɮɟɬ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɭɡɥɵ ɨɩɢɫɵɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɹɡɵɤɚ ɨɩɢɫɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɭɡɥɨɜ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɢɦɢɬɢɪɨɜɚɬɶ ɪɚɛɨɬɭ 
ɨɬɞɟɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ ɤɨɧɜɟɣɟɪɚ. ɇɚ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɨɞɟɥɢ ɩɪɨɜɨɞɢɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɢ ɢ ɞɢɧɚɦɢɤɢ ɟɟ ɩɨɥɭɱɟɧɢɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ 
ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞɚ. 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɮɭɧɤɰɢɨɧɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ; ɡɚɞɚɱɢ ɨɩɬɢɦɢɡɚɰɢɢ; ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ; 
ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ; ɞɢɧɚɦɢɤɚ ɫɢɫɬɟɦɵ; ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ; 
«UFOModeler». 
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ȺЛЬЭЫКМЭ 
The article deals with the problem of the optimization problem in the system-object model for 

maximum profit confectionery factory that produces different varieties of candy. The built 

simulation model is a set of UFO-elements, which, in turn, are part of the conveyor lines for the 

production of three brands of candy. Functional nodes are described using a special language for 

describing the functional nodes, which allows to simulate the operation of individual subsystems 

of the conveyor. On the developed model the experiment is carried out to identify the maximum 

profit and dynamics of its production as a result of the simplex method. 

Keywords: the functioning system; optimization problems; a condition of system; imitating model; 

dynamics of system; graphic-КЧКХвЭТМКХ ЦШНОХТЧР; «UFOMШНОХОr». 
 

ȼȼȿȾȿɇɂȿ 

ɉɪɢɦɟɧɟɧɢɟ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɤɨɧɬɟɤɫɬɟ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɨɩɬɢɦɢɡɚɰɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɪɟɲɟɧɢɟ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ 
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ɫɜɨɞɢɬɫɹ ɤ ɩɪɨɜɟɞɟɧɢɸ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɧɚɞ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɶɸ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 

ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɩɨ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɵɦ ɤɪɢɬɟɪɢɹɦ 
ɨɩɬɢɦɚɥɶɧɨɫɬɢ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɪɚɡɪɚɛɨɬɱɢɤɢ 
ɩɪɢɛɟɝɚɸɬ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɦɟɬɨɞɨɜ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ 
ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɨɡɦɨɠɧɵɯ 
ɪɟɲɟɧɢɣ ɧɚɢɛɨɥɟɟ ɩɪɢɟɦɥɟɦɨɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɢɯ. 
ɉɪɢ ɷɬɨɦ ɩɪɨɰɟɫɫ ɨɩɬɢɦɢɡɚɰɢɢ ɫɨɫɬɨɢɬ ɜ ɩɨɢɫɤɟ ɷɤɫɬɪɟɦɭɦɚ (ɦɢɧɢɦɭɦɚ ɢɥɢ ɦɚɤɫɢɦɭɦɚ) ɰɟɥɟɜɨɣ 
ɮɭɧɤɰɢɢ ɩɪɢ ɧɚɥɢɱɢɢ ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɪɚɜɟɧɫɬɜ ɢɥɢ ɧɟɪɚɜɟɧɫɬɜ. 

Ɋɚɫɫɦɨɬɪɢɦ, ɤɚɤɨɟ ɜɥɢɹɧɢɟ ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɨɩɬɢɦɢɡɚɰɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɬɨɱɤɢ ɡɪɟɧɢɹ, ɜɵɛɪɚɜ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɫɥɟɞɭɸɳɭɸ ɨɩɬɢɦɢɡɚɰɢɨɧɧɭɸ ɡɚɞɚɱɭ ɥɢɧɟɣɧɨɝɨ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ДȻɚɥɞɢɧ ɢ ɞɪ., 2013Ж: ɤɨɧɞɢɬɟɪɫɤɚɹ ɮɚɛɪɢɤɚ ɜɵɩɭɫɤɚɟɬ ɬɪɢ ɦɚɪɤɢ ɤɨɧɮɟɬ: 
«ɋɥɚɫɬɶ», «Ʌɚɫɬɨɱɤɚ», «Ɋɨɦɚɲɤɚ». Ⱦɥɹ ɜɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɢ ɜɢɞɚ ɢɧɝɪɟɞɢɟɧɬɨɜ: 
ɤɚɤɚɨ, ɦɨɥɨɤɨ, ɫɚɯɚɪ. Ɂɚɩɚɫɵ ɢɧɝɪɟɞɢɟɧɬɨɜ ɨɝɪɚɧɢɱɟɧɵ: ɤɚɤɚɨ ɢɦɟɟɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ 2660 ɟɞɢɧɢɰ, 
ɦɨɥɨɤɨ – ɜ ɤɨɥɢɱɟɫɬɜɟ 2000 ɟɞɢɧɢɰ, ɫɚɯɚɪ – ɜ ɤɨɥɢɱɟɫɬɜɟ 3030 ɟɞɢɧɢɰ. ɂɡɜɟɫɬɧɵ ɧɨɪɦɵ ɪɚɫɯɨɞɚ 
ɢɧɝɪɟɞɢɟɧɬɨɜ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. Ⱦɥɹ ɜɵɩɭɫɤɚ ɨɞɧɨɣ ɤɨɧɮɟɬɵ «ɋɥɚɫɬɶ» ɬɪɟɛɭɟɬɫɹ 2 ɟɞɢɧɢɰɵ 
ɤɚɤɚɨ, 1 ɟɞɢɧɢɰɚ ɦɨɥɨɤɚ, 3 ɟɞɢɧɢɰɵ ɫɚɯɚɪɚ. Ⱦɥɹ ɜɵɩɭɫɤɚ ɤɨɧɮɟɬɵ «Ʌɚɫɬɨɱɤɚ» ɬɪɟɛɭɟɬɫɹ 1 ɟɞɢɧɢɰɚ 
ɫɵɪɶɹ ɤɚɤɚɨ, 3 ɟɞɢɧɢɰɵ ɦɨɥɨɤɚ, 4 ɟɞɢɧɢɰɵ ɫɚɯɚɪɚ. Ⱦɥɹ ɜɵɩɭɫɤɚ ɤɨɧɮɟɬɵ «Ɋɨɦɚɲɤɚ» ɬɪɟɛɭɟɬɫɹ  
3 ɟɞɢɧɢɰɵ ɤɚɤɚɨ, 2 ɟɞɢɧɢɰɵ ɦɨɥɨɤɚ, 1 ɟɞɢɧɢɰɚ ɫɚɯɚɪɚ. ɂɡɜɟɫɬɧɚ ɩɪɢɛɵɥɶ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɨɞɧɨɣ 
ɤɨɧɮɟɬɵ ɤɚɠɞɨɣ ɦɚɪɤɢ: «ɋɥɚɫɬɶ» ɩɪɢɧɨɫɢɬ ɩɪɢɛɵɥɶ ɜ ɪɚɡɦɟɪɟ 20 ɭ.ɟ., «Ʌɚɫɬɨɱɤɚ» – ɜ ɪɚɡɦɟɪɟ  
24 ɭ.ɟ., «Ɋɨɦɚɲɤɚ» – ɜ ɪɚɡɦɟɪɟ 28 ɭ.ɟ. Ɍɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɭɫɤɚ 
ɤɨɧɮɟɬ ɬɪɟɯ ɦɚɪɨɤ, ɢɫɯɨɞɹ ɢɡ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɡɚɩɚɫɚɦ ɢɧɝɪɟɞɢɟɧɬɨɜ, ɱɬɨɛɵ ɩɪɢɛɵɥɶ ɨɬ ɢɯ 
ɪɟɚɥɢɡɚɰɢɢ ɛɵɥɚ ɦɚɤɫɢɦɚɥɶɧɨɣ. 

 

ɊȿȺɅɂɁȺɐɂə ɋɂɋɌȿɆɇɈ-ɈȻɔȿɄɌɇɈɃ ɆɈȾȿɅɂ 

Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɩɪɨɰɟɫɫɚ ɜɵɩɭɫɤɚ ɩɪɨɞɭɤɰɢɢ ɩɨɫɬɪɨɢɦ ɫɢɫɬɟɦɧɨ-ɨɛɴɟɤɬɧɭɸ 
ɢɦɢɬɚɰɢɨɧɧɭɸ ɦɨɞɟɥɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɤɨɧɞɢɬɟɪɫɤɢɯ ɢɡɞɟɥɢɣ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚɪɢɹ «UFOModeler». 

ɋɨɡɞɚɜɚɟɦɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɮɟɣɫɧɨɣ, ɬɨ ɟɫɬɶ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ ɮɭɧɤɰɢɹ 
ɨɛɴɟɤɬɚ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɹɪɭɫɚ (ɬ.ɟ. ɧɚɞɫɢɫɬɟɦɵ). ɉɪɢ ɷɬɨɦ ɫɜɹɡɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɞɪɭɝɢɦɢ 
ɫɢɫɬɟɦɚɦɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ, ɫɜɹɡɢ ɦɟɠɞɭ ɩɨɞɫɢɫɬɟɦɚɦɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ – ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ 
ДȺɥɟɤɫɟɟɜɚ, 2014]. 

Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɫɜɹɡɟɣ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɨɞɟɥɢ ɨɩɢɲɟɦ ɦɧɨɠɟɫɬɜɨ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ L, 

ɤɨɬɨɪɨɟ ɫɨɫɬɨɢɬ ɢɡ ɷɥɟɦɟɧɬɨɜ ln, ɝɞɟ ln – ɩɨɬɨɤɨɜɵɟ ɨɛɴɟɤɬɵ (ɫɜɹɡɢ), ɚ ɦɧɨɠɟɫɬɜɨ R ɫɨɞɟɪɠɢɬ 
ɷɥɟɦɟɧɬɵ rn, ɨɛɨɡɧɚɱɚɸɳɢɟ ɩɨɥɹ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ, ɫɨɝɥɚɫɧɨ ɩɨɥɨɠɟɧɢɹɦ ɋɈɆɉɁ ДɆɚɬɨɪɢɧ ɢ 

ɞɪ., 2017Ж. Ɇɧɨɠɟɫɬɜɨ L ɩɪɢ ɷɬɨɦ ɩɪɢɦɟɬ ɜɢɞ: 
]},[r=l ],[r=l ],[r=l ],[r=l ],[r={l=L

1

55

1

44

1

33

1

22

1

11  (1) 

ɝɞɟ: 
 l1 – ɩɨɬɨɤɨɜɵɣ ɨɛɴɟɤɬ «ɫɚɯɚɪ»; 
 l2 – ɩɨɬɨɤɨɜɵɣ ɨɛɴɟɤɬ «ɦɨɥɨɤɨ»; 
 l3 – ɩɨɬɨɤɨɜɵɣ ɨɛɴɟɤɬ «ɤɚɤɚɨ»; 
 l4 – ɩɨɬɨɤɨɜɵɣ ɨɛɴɟɤɬ «ɤɨɧɮɟɬɵ»; 
 l5 – ɩɨɬɨɤɨɜɵɣ ɨɛɴɟɤɬ «ɩɪɢɛɵɥɶ». 

ɉɪɢ ɷɬɨɦ ɩɪɟɞɫɬɚɜɢɦ ɷɥɟɦɟɧɬɵ ɦɧɨɠɟɫɬɜɚ R ɜ ɜɢɞɟ ɩɚɪ: rn
kn

 = Дɢɞɟɧɬɢɮɢɤɚɬɨɪ, ɡɧɚɱɟɧɢɟЖ. 
Ɍɨɝɞɚ ɩɨ ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ, ɦɧɨɠɟɫɬɜɨ R ɩɪɢɦɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

          .0 ɭɟ,=r ,0 ɲɬɭɤ,=r ,3030 ɤɨɥɜɨ,=r ,2000 ɤɨɥɜɨ,=r ,2660  ɤɨɥɜɨ,=r=R
1

5

1

4

1

3

1

2

1

1  (2) 

ɍɎɈ-ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɢɫɬɟɦɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɭɡɥɨɜɵɯ ɨɛɴɟɤɬɨɜ, ɜ ɜɢɞɟ 

ɬɪɢɟɞɢɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ «ɍɡɟɥ-Ɏɭɧɤɰɢɹ-Ɉɛɴɟɤɬ» (ɍɎɈ-ɷɥɟɦɟɧɬɚ), ɝɞɟ: 
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 ɭɡɟɥ – ɫɬɪɭɤɬɭɪɧɵɣ ɷɥɟɦɟɧɬ ɧɚɞɫɢɫɬɟɦɵ ɜ ɜɢɞɟ ɩɟɪɟɤɪɟɫɬɤɚ ɫɜɹɡɟɣ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɫ 
ɞɪɭɝɢɦɢ ɫɢɫɬɟɦɚɦɢ; 

 ɮɭɧɤɰɢɹ – ɞɢɧɚɦɢɱɟɫɤɢɣ (ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ) ɷɥɟɦɟɧɬ ɧɚɞɫɢɫɬɟɦɵ, ɜɵɩɨɥɧɹɸɳɢɣ 
ɨɩɪɟɞɟɥɟɧɧɭɸ ɪɨɥɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɨɞɞɟɪɠɚɧɢɹ ɧɚɞɫɢɫɬɟɦɵ ɩɭɬɟɦ ɛɚɥɚɧɫɢɪɨɜɚɧɢɹ ɫɜɹɡɟɣ ɞɚɧɧɨɝɨ 
ɭɡɥɚ; 

 ɨɛɴɟɤɬ – ɫɭɛɫɬɚɧɰɢɚɥɶɧɵɣ ɷɥɟɦɟɧɬ ɧɚɞɫɢɫɬɟɦɵ, ɪɟɚɥɢɡɭɸɳɢɣ ɞɚɧɧɭɸ ɮɭɧɤɰɢɸ ɜ ɜɢɞɟ 
ɧɟɤɨɬɨɪɨɝɨ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɨɛɥɚɞɚɸɳɢɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɢ ɬ.ɞ. 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ДɆɚɬɨɪɢɧ ɢ ɞɪ, 2017]. 

ɉɪɢɜɟɞɟɦ ɨɛɳɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ ɭɡɥɨɜɵɯ ɨɛɴɟɤɬɨɜ ɦɨɞɟɥɢ. ɍɡɟɥ «ɤɚɤɚɨ» ɜ 
ɤɚɱɟɫɬɜɟ ɜɯɨɞɹɳɢɯ ɫɜɹɡɟɣ ɢɦɟɟɬ ɨɞɧɨɢɦёɧɧɭɸ ɫɜɹɡɶ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɹɳɢɯ – ɢɦɟɟɬ ɬɪɢ ɫɜɹɡɢ ɫ 
ɩɨɪɹɞɤɨɜɵɦɢ ɧɨɦɟɪɚɦɢ «ɤɚɤɚɨ1», «ɤɚɤɚɨ2», «ɤɚɤɚɨ3». Ɉɛɴɟɤɬɨɦ ɭɡɥɚ ɹɜɥɹɟɬɫɹ «ɪɚɡɞɚɬɨɱɧɚɹ ɥɟɧɬɚ 
Ʉɚɤɚɨ». Ɏɭɧɤɰɢɹ ɞɚɧɧɨɝɨ ɨɛɴɟɤɬɚ ɪɚɫɩɪɟɞɟɥɹɟɬ ɢɧɝɪɟɞɢɟɧɬɵ ɞɥɹ ɜɫɟɯ ɦɚɪɨɤ ɤɨɧɮɟɬ ɫɨɝɥɚɫɧɨ 
ɭɫɥɨɜɢɸ ɡɚɞɚɱɢ. ɍɡɥɨɜɵɟ ɨɛɴɟɤɬɵ «ɦɨɥɨɤɨ», «ɫɚɯɚɪ» ɢɦɟɸɬ ɚɧɚɥɨɝɢɱɧɵɟ ɫɜɹɡɢ ɢ ɫɯɨɠɟɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ. 

ɍɡɟɥ «ɋɥɚɫɬɶ» ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɹɳɢɯ ɢɦɟɟɬ ɫɜɹɡɢ «ɤɚɤɚɨ1», «ɦɨɥɨɤɨ1», «ɫɚɯɚɪ1», ɜ ɤɚɱɟɫɬɜɟ 
ɢɫɯɨɞɹɳɢɯ – ɫɜɹɡɢ «ɤɨɧɮɟɬɵ1» ɢ «ɩɪɢɛɵɥɶ1». Ɉɛɴɟɤɬɨɦ ɭɡɥɚ ɹɜɥɹɟɬɫɹ ɤɨɧɜɟɣɟɪ ɩɨ ɫɨɡɞɚɧɢɸ 
ɤɨɧɮɟɬ ɦɚɪɤɢ «ɋɥɚɫɬɶ». Ɏɭɧɤɰɢɹ ɨɛɴɟɤɬɚ ɦɨɞɟɥɢɪɭɟɬ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢɡ ɢɧɝɪɟɞɢɟɧɬɨɜ ɤɨɧɮɟɬɵ, ɩɪɢ 
ɷɬɨɦ ɜɟɞɟɬɫɹ ɩɨɞɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɮɟɬ ɢ ɩɪɢɛɵɥɢ ɨɬ ɢɯ ɪɟɚɥɢɡɚɰɢɢ. ɍɡɥɨɜɵɟ ɨɛɴɟɤɬɵ «Ʌɚɫɬɨɱɤɚ», 
«Ɋɨɦɚɲɤɚ» ɢɦɟɸɬ ɚɧɚɥɨɝɢɱɧɵɟ ɫɜɹɡɢ ɢ ɫɯɨɠɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɧɚɡɧɚɱɟɧɢɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɨɝɪɚɦɦɧɭɸ ɪɟɚɥɢɡɚɰɢɸ ɮɭɧɤɰɢɢ ɭɡɥɨɜɨɝɨ ɨɛɴɟɤɬɚ «ɋɥɚɫɬɶ» (ɪɢɫ. 1). 
 

 
Ɋɢɫ. 1. ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɮɭɧɤɰɢɢ ɜɵɩɭɫɤɚ ɤɨɧɮɟɬɵ 

Fig. 1. Candy release function code 
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ɍɡɟɥ «Ʉɨɧɮɟɬɵ» ɜ ɤɚɱɟɫɬɜɟ ɜɯɨɞɧɵɯ ɢɦɟɟɬ ɫɜɹɡɢ «ɤɨɧɮɟɬɵ1», «ɤɨɧɮɟɬɵ2», «ɤɨɧɮɟɬɵ3», ɜ 
ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɹɳɟɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜɹɡɶ «ɤɨɧɮɟɬɵ». Ɉɛɴɟɤɬɨɦ ɹɜɥɹɟɬɫɹ ɫɱɟɬɱɢɤ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɮɟɬ. 
Ɏɭɧɤɰɢɹ ɨɛɴɟɤɬɚ ɜɵɩɨɥɧɹɟɬ ɫɭɦɦɢɪɨɜɚɧɢɟ ɜɫɟɯ ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɤɨɧɮɟɬ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɛɳɟɣ ɩɪɢɛɵɥɢ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɫɟɯ ɤɨɧɮɟɬ ɢɫɩɨɥɶɡɭɟɬɫɹ ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ 
«ɉɪɢɛɵɥɶ» ɟɝɨ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɚɧɚɥɨɝɢɱɧɚ ɭɡɥɨɜɨɦɭ ɨɛɴɟɤɬɭ «Ʉɨɧɮɟɬɵ». 

Ɉɩɢɲɟɦ ɍɎɈ-ɷɥɟɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɨɞɟɥɢ sn ɱɟɪɟɡ ɦɧɨɠɟɫɬɜɨ S, ɫɨɝɥɚɫɧɨ ɩɨɥɨɠɟɧɢɹɦ 
ɋɈɆɉɁ ДɆɚɬɨɪɢɧ ɢ ɞɪ., 2017]: 

 ,,,,,,,,sS 87654321 sssssss  (3) 

ɝɞɟ: 

 s1 – ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɤɚɤɚɨ»; 
 s2 – ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɦɨɥɨɤɨ»; 
 s3 – ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɫɚɯɚɪ»; 
 s4 – ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɫɥɚɫɬɶ»; 
 s5 – ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɥɚɫɬɨɱɤɚ»; 
 s6 – ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɪɨɦɚɲɤɚ»; 
 s7 – ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɤɨɧɮɟɬɵ»; 
 s8 – ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɩɪɢɛɵɥɶ». 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɩɪɟɞɫɬɚɜɢɦ ɷɥɟɦɟɧɬ s4 (ɭɡɥɨɜɨɣ ɨɛɴɟɤɬ «ɫɥɚɫɬɶ») ɜ ɜɢɞɟ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɦɧɨɠɟɫɬɜ: 

  ,,,;;,s !?!?!?4 fOOOLLfLL  (4) 

ɝɞɟ: 
 L? – ɦɧɨɠɟɫɬɜɨ ɜɯɨɞɹɳɢɯ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ L?={l1,l2,l3ж, ɝɞɟ l1 – «ɤɚɤɚɨ1», l2 – 

«ɦɨɥɨɤɨ1», l3 – «ɫɚɯɚɪ1»; 
 L! – ɦɧɨɠɟɫɬɜɨ ɢɫɯɨɞɹɳɢɯ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ L!={l1,l2ж, ɝɞɟ l1 – «ɤɨɧɮɟɬɵ1», l2 – 

«ɩɪɢɛɵɥɶ1»; 
 f(L?)L! – ɦɟɬɨɞ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɯɨɞɹɳɢɯ ɩɨɬɨɤɨɜɵɯ ɨɛɴɟɤɬɨɜ ɜ ɢɫɯɨɞɹɳɢɟ (ɦɟɬɨɞ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1); 
 O? – ɦɧɨɠɟɫɬɜɨ ɩɨɥɟɣ ɢɧɬɟɪɮɟɣɫɧɵɯ ɜɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɚ (ɩɚɪɚɦɟɬɪɨɜ ɫɜɹɡɟɣ) 

O?={o1=[ɤɚɤɚɨ1.ɤɨɥɜɨ, 0], o2=[ɦɨɥɨɤɨ1.ɤɨɥɜɨ, 0], o3=[ɫɚɯɚɪ1.ɤɨɥɜɨ, 0]}; 

 O! – ɦɧɨɠɟɫɬɜɨ ɩɨɥɟɣ ɢɧɬɟɪɮɟɣɫɧɵɯ ɜɵɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɛɴɟɤɬɚ (ɩɚɪɚɦɟɬɪɨɜ 
ɫɜɹɡɟɣ) O!={o1=[ɤɨɧɮɟɬɵ1.ɲɬɭɤ, 0], o2=[ɩɪɢɛɵɥɶ1.ɭɟ, 0]}; 

 Of – ɦɧɨɠɟɫɬɜɨ ɫɜɨɣɫɬɜ ɨɛɴɟɤɬɚ, ɪɟɚɥɢɡɭɟɦɵɯ ɜ ɦɟɬɨɞɟ: «ЦКбNООНCШЮЧЭ» – ɧɟɨɛɯɨɞɢɦɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɤɨɧɮɟɬ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɢ; «prШПТЭOЧМО» – ɩɪɢɛɵɥɶ ɫ ɨɞɧɨɣ ɤɨɧɮɟɬɵ. 

ɉɪɨɜɟɞɟɦ ɷɤɫɩɟɪɢɦɟɧɬ ɧɚ ɦɨɞɟɥɢ, ɜɵɹɫɧɢɦ, ɤɚɤ ɜɥɢɹɟɬ ɨɝɪɚɧɢɱɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɩɭɫɤɚɟɦɵɯ 
ɤɨɧɮɟɬ ɧɚ ɩɨɥɭɱɚɟɦɭɸ ɩɪɢɛɵɥɶ. Ɂɚɩɭɫɬɢɦ ɦɨɞɟɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ, ɜ ɤɨɬɨɪɨɣ ɤɚɠɞɵɣ ɤɨɧɜɟɣɟɪ 
ɩɚɪɚɥɥɟɥɶɧɨ ɜɵɩɭɫɤɚɟɬ ɤɨɧɮɟɬɵ, ɩɨɤɚ ɫɭɳɟɫɬɜɭɸɬ ɢɧɝɪɟɞɢɟɧɬɵ (ɪɢɫ. 2). 
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Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬ ɢɦɢɬɚɰɢɢ ɧɟɨɩɬɢɦɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 

Fig. 2. Result of simulation of non-optimized production 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɦɨɞɟɥɢ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ ɛɵɥɨ ɜɵɩɭɳɟɧɨ 335 ɤɨɧɮɟɬ ɦɚɪɤɢ 
«ɋɥɚɫɬɶ», ɢ ɩɨ 333 ɤɨɧɮɟɬɵ ɦɚɪɨɤ «Ʌɚɫɬɨɱɤɚ» ɢ «Ɋɨɦɚɲɤɚ». ɉɪɢ ɷɬɨɦ ɩɪɢɛɵɥɶ ɫɨɫɬɚɜɢɥɚ 24016 
ɭ.ɟ. 

 

ɉɊɂɆȿɇȿɇɂȿ ɋɂɆɉɅȿɄɋ-ɆȿɌɈȾȺ ɈɉɌɂɆɂɁȺɐɂɂ Ʉ ɂɆɂɌȺɐɂɈɇɇɈɃ 
ɆɈȾȿɅɂ 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞɨɦ ДɄɭɡɧɟɰɨɜ ɢ ɞɪ., 
2013Ж. ȼɫɥɟɞɫɬɜɢɟ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɞɥɹ ɪɚɫɱɟɬɨɜ ɦɵ ɩɨɥɭɱɢɥɢ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɩɪɢɛɵɥɶ ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ 25960 ɭ.ɟ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɥɚɞɢɬɶ ɜɵɩɭɫɤ 920 ɤɨɧɮɟɬ ɦɚɪɤɢ 
«ɋɥɚɫɬɶ» ɢ 270 ɤɨɧɮɟɬ «Ɋɨɦɚɲɤɚ». ɉɪɢ ɷɬɨɦ ɤɨɧɮɟɬɵ ɦɚɪɤɢ «Ʌɚɫɬɨɱɤɚ» ɜɵɩɭɫɤɚɬɶ ɧɟ ɫɥɟɞɭɟɬ 
ɜɨɨɛɳɟ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ  ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɢɛɵɥɶ ɜ ɦɨɞɟɥɢ, ɡɚɞɚɞɢɦ ɜɵɩɭɫɤ ɧɟɨɛɯɨɞɢɦɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɮɟɬ ɱɟɪɟɡ ɫɜɨɣɫɬɜɨ ɨɛɴɟɤɬɨɜ ɤɨɧɜɟɣɟɪɨɜ «maxNeedCount» ɪɚɜɧɵɦ ɧɚɣɞɟɧɧɵɦ 
ɡɧɚɱɟɧɢɹɦ (ɪɢɫ. 3). 
 

 
Ɋɢɫ. 3. ɍɫɬɚɧɨɜɤɚ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɜɵɩɭɫɤ ɩɪɨɞɭɤɰɢɢ 

Fig. 3. Setting limits on production 

 

Ɂɚɩɭɫɬɢɦ ɦɨɞɟɥɶ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɨ ɜɬɨɪɨɣ ɪɚɡ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɦɨɞɟɥɢ ɩɨɥɭɱɟɧɚ 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɢɛɵɥɶ ɜ ɪɚɡɦɟɪɟ 25960 ɭ.ɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɨɩɬɢɦɚɥɶɧɨɣ 
ɦɨɞɟɥɢ ɭɞɚɥɨɫɶ ɢɡɜɥɟɱɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɩɪɢɛɵɥɶ ɜ ɪɚɡɦɟɪɟ 1944 ɭ.ɟ. 
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Ɋɢɫ. 4. ɋɪɚɜɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɩɪɢɛɵɥɢ 

Fig. 4. A comparison of the rate of profit 

 

ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɩɨɫɬɭɩɥɟɧɢɹ ɩɪɢɛɵɥɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ: ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ ɩɨɤɚɡɚɧ 
ɜɵɩɭɫɤ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɪɨɞɭɤɰɢɢ, ɫɢɧɢɦ ɰɜɟɬɨɦ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɢ 
ɩɪɢ ɜɵɩɭɫɤɟ ɤɨɧɮɟɬ. ɉɪɢɛɵɥɶ ɧɚ ɝɪɚɮɢɤɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɨ ɨɫɢ ɨɪɞɢɧɚɬ (ɪɢɫ. 4). 

ɂɡ ɝɪɚɮɢɤɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɨɧɮɟɬ ɬɪɟɯ ɦɚɪɨɤ 
ɩɪɢɛɵɥɶ ɛɵɥɚ ɭɜɟɥɢɱɟɧɚ. 

 

ɁȺɄɅɘɑȿɇɂȿ 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɢɧɚɦɢɤɚ ɪɨɫɬɚ ɩɪɢɛɵɥɢ ɨɬɥɢɱɚɟɬɫɹ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ, ɷɬɨ ɫɜɹɡɚɧɨ 
ɫ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɧɚɝɪɭɡɤɨɣ ɤɨɧɜɟɣɟɪɧɵɯ ɥɢɧɢɣ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɡɧɵɯ ɫɨɪɬɨɜ ɤɨɧɮɟɬ. Ɏɚɤɬɨɪ 
ɜɪɟɦɟɧɢ, ɤɚɤ ɨɝɪɚɧɢɱɟɧɢɟ, ɜ ɡɚɞɚɱɟ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɩɨɷɬɨɦɭ ɞɚɧɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɹɜɥɹɟɬɫɹ 
ɨɩɪɚɜɞɚɧɧɵɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɡɞɚɧɧɚɹ ɢɦɢɬɚɰɢɨɧɧɚɹ ɍɎɈ-ɦɨɞɟɥɶ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɪɟɲɟɧɢɟ, ɧɚɣɞɟɧɧɨɟ ɫ 
ɩɨɦɨɳɶɸ ɫɢɦɩɥɟɤɫ-ɦɟɬɨɞɚ, ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɜɵɩɭɫɤɭ ɛɟɡ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɤɨɥɢɱɟɫɬɜɭ ɩɪɨɞɭɤɰɢɢ. 

 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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