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ɉɪɟɞɫɬɚɜɥɟɧ ɨɩɵɬ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɛɟɡɚɜɬɨɤɥɚɜɧɨɝɨ ɮɨɪɦɨ-
ɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɉɄɆ ɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɨɫɧɚɫɬɤɟ, ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɪɚɡɪɚ-
ɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɞɥɹ ɬɚɤɢɯ ɫɢɫɬɟɦ. Ɋɚɫɫɦɨɬɪɟɧɵ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜ-
ɥɹɟɦɵɟ ɤ ɩɪɨɝɪɚɦɦɟ ɭɩɪɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɬɟɯɧɨɥɨɝɨɜ ɩɪɨɰɟɫɫɚ, ɚɩɩɚɪɚɬɧɵɟ ɨɫɨɛɟɧɧɨ-
ɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ, ɬɢɩɵ ɞɚɬɱɢɤɨɜ, ɩɨɞɤɥɸɱɚɟɦɵɯ ɤ ɫɢɫɬɟɦɟ, ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨ-
ɬɵ ɫ ɞɚɬɱɢɤɚɦɢ ɢ ɚɧɚɥɢɡɚ ɩɨɫɬɭɩɚɸɳɟɣ ɫ ɧɢɯ ɢɧɮɨɪɦɚɰɢɢ. ɉɪɢɜɟɞɟɧɚ ɫɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɜɟɥɢɱɢɧɨɣ ɜɚɤɭɭɦɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɮɨɪɦɨɜɚɧɢɢ ɉɄɆ. Ⱦɚɧɨ ɨɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɧɵɯ ɛɥɨ-
ɤɨɜ ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɨɜɚɧɢɟɦ. 

Кɥɸɱɟɜыɟ ɫɥɨɜɚ: ɉɄɆ, ɨɛɨɝɪɟɜɚɟɦɚɹ ɨɫɧɚɫɬɤɚ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ, ɦɟɬɨɞɢɤɢ ɤɨɧ-
ɬɪɨɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɜɚɤɭɭɦɧɨɟ ɮɨɪɦɨɜɚɧɢɟ, ɛɟɡɚɜɬɨɤɥɚɜɧɵɟ ɦɟɬɨɞɵ ɮɨɪ-
ɦɨɜɚɧɢɹ. 

 
A.E. Rakhmatullin1, V.I. Postnov1, S.V. Strelnikov1 
 
DEVELOPMENT  AND  APPLICATION  EXPERIENCE  OF  SOFTWARE 
FOR  CARRYING  OUT  THE  FORMATION  PROCESS 
OF  STRUCTURES  FROM  PCM  ON  THE  HEATED  EQUIPMENT 
 

The experience of development control systems for the process of forming of structures from 
PCM is presented, the main attention is paid to the development of software for such systems. 
The requirements for the software from the process technologists, hardware features of the sys-
tem implementation, different types of sensors connected to the system, methods of their use are 
considered. The scheme of control of the vacuum pressure value during PCM molding is given. 
The description of structural blocks of the program of control of molding is given. 

Keywords: PCM, heated equipment, control system, methods of control of technological 
properties, vacuum forming, out-autoclave methods of forming. 
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ȼɜɟɞɟɧɢɟ 
Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɦɢɪɟ ɚɤɬɢɜɧɨ ɪɚɡɜɢɜɚ-

ɟɬɫɹ ɢ ɩɪɨɞɨɥɠɢɬ ɪɚɡɜɢɜɚɬɶɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨ ɫɨɡɞɚɧɢɸ ɧɨɜɵɯ ɩɨɥɢɦɟɪɧɵɯ ɤɨɦɩɨɡɢ-
ɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɉɄɆ) Д1–3Ж. Ɋɨɫɬ ɩɪɢɦɟɧɟɧɢɹ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɟ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɨɫɬ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ 
ɧɢɯ ɬɪɟɛɭɸɬ ɩɨɜɵɲɟɧɢɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɱɬɨ ɩɨɡɜɨɥɢɬ  
ɫɧɢɡɢɬɶ ɢɯ ɬɪɭɞɨɟɦɤɨɫɬɶ ɢ ɷɧɟɪɝɨɟɦɤɨɫɬɶ Д4, 5Ж. Ⱦɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɜ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨ-
ɬɨɜɥɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɉɄɆ ɞɥɹ ɚɜɢɚɰɢɨɧɧɵɯ ɞɟɬɚɥɟɣ ɩɪɟɨɛɥɚɞɚɥ ɩɪɟɩɪɟɝɨɜɨ-
ɚɜɬɨɤɥɚɜɧɵɣ ɫɩɨɫɨɛ Д6Ж, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɮɢɡɢɤɨ-
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ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɧɢɡɤɭɸ ɩɨɪɢɫɬɨɫɬɶ. Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 
ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ ɢ ɫɬɨɢɦɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɡ-ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɚɜɬɨɤɥɚɜɚ, ɨɫɧɚɫɬɤɢ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ Д7–9Ж. ȼɨɩɪɨɫ ɫɧɢ-
ɠɟɧɢɹ ɢɡɞɟɪɠɟɤ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɤɚɱɟɫɬɜɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɟɬɚɥɟɣ ɢɡ ɉɄɆ ɡɚɫɬɚɜɥɹɟɬ 
ɢɫɤɚɬɶ ɩɭɬɢ ɜɧɟɞɪɟɧɢɹ ɧɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɥɚɛɨ- ɢ ɫɪɟɞɧɟɧɚɝɪɭɠɟɧɧɵɯ ɞɟɬɚɥɟɣ ɢɡ ɉɄɆ ɫɬɚɥɢ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɬɶɫɹ ɛɟɡɚɜɬɨɤɥɚɜɧɵɟ ɦɟɬɨɞɵ ɮɨɪɦɨɜɚɧɢɹ. ɉɪɨɰɟɫɫ ɮɨɪɦɨɜɚɧɢɹ ɞɟɬɚɥɟɣ ɢɡ 
ɉɄɆ ɩɨɞ ɜɚɤɭɭɦɧɵɦ ɦɟɲɤɨɦ ɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɨɫɧɚɫɬɤɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɤɪɭɩɧɨɝɚ-
ɛɚɪɢɬɧɵɟ ɞɟɬɚɥɢ ɫɥɨɠɧɨɣ ɮɨɪɦɵ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɚɜɬɨɤɥɚɜɚ ɢ ɫɧɢ-
ɡɢɬɶ ɷɧɟɪɝɨɡɚɬɪɚɬɵ Д10–12Ж. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɮɨɪɦɨɜɚɧɢɹ ɞɟɬɚɥɟɣ ɢɡ ɉɄɆ ɜ 
ɬɨɦ ɱɢɫɥɟ ɢ ɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɨɫɧɚɫɬɤɟ ɜ ɍɇɌɐ ȼɂȺɆ ɪɚɡɪɚɛɨɬɚɧɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟ-
ɧɢɹ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ ɜɯɨɞɢɬ ɢ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɧɚɭɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ 13. 
«ɉɨɥɢɦɟɪɧɵɟ ɤɨɦɩɨɡɢɰɢɨɧɧɵɟ ɦɚɬɟɪɢɚɥɵ», ɤɨɦɩɥɟɤɫɧɨɣ ɧɚɭɱɧɨɣ ɩɪɨɛɥɟɦɵ 13.2. 
«Ʉɨɧɫɬɪɭɤɰɢɨɧɧɵɟ ɉɄɆ» («ɋɬɪɚɬɟɝɢɱɟɫɤɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɬɟɯ-
ɧɨɥɨɝɢɣ ɢɯ ɩɟɪɟɪɚɛɨɬɤɢ ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ») Д1Ж. 

 
Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

Ƚɨɜɨɪɹ ɨ ɩɪɨɝɪɚɦɦɟ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɮɨɪɦɨɜɚɧɢɹ ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɢɡ ɉɄɆ ɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɨɫɧɚɫɬɤɟ, ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɶɫɹ ɨɛɫɭɠɞɚɬɶ ɧɟ ɬɨɥɶɤɨ 
ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɚ ɜɫɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɮɨɪɦɨɜɚɧɢɹ ɤɨɧ-
ɫɬɪɭɤɰɢɣ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɷɥɟɤɬɪɨɧɢɤɢ, ɫɢɥɨɜɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɤɨɦɩɨ-
ɧɟɧɬɨɜ, ɞɚɬɱɢɤɨɜ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɞɜɚ ɩɪɢɦɟɪɚ 
ɪɚɡɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɨɜɚɧɢɟɦ ɞɟɬɚɥɟɣ ɢɡ ɉɄɆ. 

 

 
Ɋɢɫ. 1. ȼɨɫɶɦɢɤɚɧɚɥɶɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɵɦɢ ɨɛɨɝɪɟɜɚɟɦɵɦɢ ɨɫɧɚɫɬɤɚɦɢ 

ɦɨɳɧɨɫɬɶɸ ɞɨ 70 ɤȼɬ (ɚ), ɦɨɛɢɥɶɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɮɨɪɦɨɜɚɧɢɹ, ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɧɚɹ ɞɥɹ ɪɟɦɨɧɬɚ ɢɡɞɟɥɢɣ ɢɡ ɉɄɆ (ɛ) 

 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɢɪɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɟ. ɗɬɨ ɨɞɢɧ ɢɡ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ, ɧɚ ɤɨɬɨɪɨɦ 
ɧɟɨɛɯɨɞɢɦɨ ɜɨɜɥɟɱɶ ɤɚɤ ɦɨɠɧɨ ɛɨɥɶɲɟ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɥɢɰ ɞɥɹ ɨɛɫɭɠɞɟɧɢɹ ɬɪɟɛɨ-
ɜɚɧɢɣ ɤ ɛɭɞɭɳɟɣ ɫɢɫɬɟɦɟ ɰɟɥɢɤɨɦ ɢ ɤ ɩɪɨɝɪɚɦɦɟ ɭɩɪɚɜɥɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ. 
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Ȼɨ ɥɶɲɭɸ ɱɚɫɬɶ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɪɚɡɞɟ-
ɥɢɬɶ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɤɚɬɟɝɨɪɢɢ: 

– ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɨɫɬɭɩɢɜɲɢɟ ɨɬ ɬɟɯɧɨɥɨɝɨɜ, ɨɬɜɟɱɚɸɳɢɯ ɡɚ ɪɚɡɪɚ-
ɛɨɬɤɭ ɢ ɩɪɨɜɟɞɟɧɢɟ ɪɟɠɢɦɚ ɮɨɪɦɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɉɄɆ; 

– ɬɪɟɛɨɜɚɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɨɥɧɟɧɢɟɦ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɤɨɧɤɪɟɬɧɨɣ ɷɥɟɤ-
ɬɪɨɧɧɨɣ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɛɚɡɟ. 

Ʉ ɬɪɟɛɨɜɚɧɢɹɦ ɬɟɯɧɨɥɨɝɨɜ ɤ ɩɪɨɝɪɚɦɦɟ ɱɚɳɟ ɜɫɟɝɨ ɨɬɧɨɫɹɬɫɹ: 
– ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɪɚɧɟɟ ɡɚɞɚɜɚɬɶ ɢ ɫɨɯɪɚɧɹɬɶ ɜ ɩɚɦɹɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɠɢɦɵ; 
– ɜɨɡɦɨɠɧɨɫɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɡɚɞɚɧɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɜ ɩɪɨɰɟɫɫɟ  

ɩɪɨɜɟɞɟɧɢɹ ɪɟɠɢɦɚ; 
– ɪɟɠɢɦ «ɩɚɭɡɚ», ɜɨ ɜɪɟɦɹ ɤɨɬɨɪɨɝɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɞɨɫɬɢɝɧɭɬɨɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚ-

ɬɭɪɵ ɨɫɧɚɫɬɤɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɧɟ ɫɛɪɚɫɵɜɚɟɬɫɹ ɢ ɩɨɡɜɨɥɹɟɬ ɩɪɨɞɨɥɠɢɬɶ  
ɩɪɨɰɟɫɫ ɮɨɪɦɨɜɚɧɢɹ; 

– ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ – ɨɩɨɜɟɳɟɧɢɟ ɬɟɯɧɨɥɨɝɚ ɨ ɜɵɯɨɞɟ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɡɚ 
ɝɪɚɧɢɰɵ ɪɟɠɢɦɚ ɢɥɢ ɩɪɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɹɯ; 

– ɫɨɯɪɚɧɟɧɢɟ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɜɟɞɟɧɧɨɝɨ ɪɟɠɢɦɚ ɧɚ ɠɟɫɬɤɨɦ ɞɢɫɤɟ ɢɥɢ ɜ ɩɚɦɹɬɢ 
ɭɫɬɪɨɣɫɬɜɚ; 

– ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɫɦɨɬɪɚ ɩɚɪɚɦɟɬɪɨɜ ɜɵɩɨɥɧɟɧɧɵɯ ɪɟɠɢɦɨɜ; 
– ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɜ ɮɚɣɥɵ ɫ ɮɨɪɦɚɬɚɦɢ, 

ɩɨɞɞɟɪɠɢɜɚɟɦɵɦɢ ɨɮɢɫɧɵɦɢ ɩɪɢɥɨɠɟɧɢɹɦɢ, – ɧɚɩɪɢɦɟɪ, Excel ɢ Word ɤɨɦɩɚɧɢɢ  
Microsoft ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɬɱɟɬɨɜ, ɚɤɬɨɜ ɢ ɞɪɭɝɨɣ ɧɟɨɛɯɨɞɢɦɨɣ ɡɚɤɚɡɱɢɤɭ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

ɋ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɨɫɧɚɳɟɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɥɠɧɨ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

– ɪɚɛɨɬɚ ɩɪɨɝɪɚɦɦɵ ɧɚ ɡɚɞɚɧɧɨɣ ɩɥɚɬɮɨɪɦɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɤɨɧɬɪɨɥɟɪɚ ɢɥɢ ɤɨɦɩɶɸ-
ɬɟɪɚ, ɬ. ɟ. ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ; 

– ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɫɢɫɬɟɦɟ ɪɚɡɧɵɯ ɬɢɩɨɜ ɞɚɬɱɢɤɨɜ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ  
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɮɨɪɦɨɜɚɧɢɹ. 

ɂɡ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɪɚɧɟɟ, ɜɨɡɧɢɤɚɟɬ ɪɹɞ ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ 
ɪɟɲɢɬɶ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɪɨɝɪɚɦɦɵ ɭɩɪɚɜɥɟɧɢɹ. ɇɟɤɨɬɨɪɵɟ ɡɚɞɚɱɢ ɢ ɫɩɨɫɨɛɵ,  
ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɟɧɵ ɩɪɢ ɢɯ ɪɟɲɟɧɢɢ, ɪɚɫɫɦɨɬɪɟɧɵ ɞɚɥɟɟ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 

Ʉ ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɮɨɪɦɨɜɚɧɢɹ ɉɄɆ ɬɪɟɛɭɟɬɫɹ ɩɨɞɤɥɸɱɚɬɶ ɪɚɡ-
ɧɵɟ ɞɚɬɱɢɤɢ. Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɞɚɬɱɢɤɢ ɢ ɦɟɬɨɞɵ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɞɚɬɱɢɤɢ (ɬɟɪɦɨɩɚɪɵ, ɬɟɪɦɨɦɟɬɪɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ) ɞɥɹ ɤɨɧ-
ɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɰɟɫɫɚ. ȿɫɥɢ ɩɨɞɤɥɸɱɟɧɨ ɧɟɫɤɨɥɶɤɨ ɬɟɪɦɨɩɚɪ, ɬɨ ɜɨɡɦɨɠɧɨ ɢɯ 
ɪɚɡɦɟɳɟɧɢɟ ɜ ɪɚɡɧɵɯ ɬɨɱɤɚɯ ɨɫɧɚɫɬɤɢ ɢɥɢ ɞɟɬɚɥɢ ɞɥɹ ɥɭɱɲɟɝɨ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-
ɝɨ ɩɨɥɹ. ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɧɵɟ ɜɚɪɢɚɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɧɚɝɪɟɜɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢ-
ɟɦ ɡɧɚɱɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɧɟɫɤɨɥɶɤɢɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɚɬɱɢɤɨɜ: ɩɨ ɡɧɚɱɟɧɢɸ ɨɞɧɨɝɨ 
ɜɵɛɪɚɧɧɨɝɨ ɞɚɬɱɢɤɚ; ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɢɥɢ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɡɧɚɱɟɧɢɸ; ɩɨ ɡɧɚɱɟɧɢɸ, 
ɩɨɥɭɱɟɧɧɨɦɭ ɭɫɪɟɞɧɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɧɟɫɤɨɥɶɤɢɯ ɞɚɬɱɢɤɨɜ. 

Ⱦɚɬɱɢɤɢ ɢɡɦɟɪɟɧɢɹ ɜɚɤɭɭɦɧɨɝɨ ɞɚɜɥɟɧɢɹ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɜɚɤɭɭɦɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɚɤɟɬɟ ɩɨɞ ɜɚɤɭɭɦɧɵɦ ɦɟɲɤɨɦ ɞɚɬɱɢɤ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɨɞɤɥɸɱɟɧ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɞɚɥɟɧɢɢ ɨɬ ɬɨɱɤɢ ɩɨɞɚɱɢ ɜɚɤɭɭɦɚ Д13Ж. Ɉɛɥɚɞɚɹ ɜɨɡɦɨɠ-
ɧɨɫɬɶɸ ɢɡɦɟɪɹɬɶ ɢ ɪɟɝɭɥɢɪɨɜɚɬɶ ɡɧɚɱɟɧɢɟ ɜɚɤɭɭɦɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɮɨɪɦɨɜɚ-
ɧɢɹ, ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɟɦɵ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɫɜɨɣɫɬɜ ɉɄɆ ɧɚ  
ɫɬɚɞɢɢ ɨɬɜɟɪɠɞɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɠɢɦ ɩɭɥɶɫɢɪɭɸɳɟɝɨ ɜɚɤɭɭɦɚ, ɤɨɝɞɚ ɪɚɡɪɹɠɟɧɢɟ 
ɩɨɞ ɦɟɲɤɨɦ ɦɟɧɹɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ Д14Ж. 
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ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɦɟɬɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɜɟɥɢɱɢɧɨɣ ɜɚɤɭɭɦɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨ-
ɰɟɫɫɟ ɮɨɪɦɨɜɚɧɢɹ ɉɄɆ ɩɪɢɦɟɧɟɧ ɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɨɫɧɚɫɬɤɟ ɢ ɨɫɧɨɜɚɧ ɧɚ ɢɡɦɟɧɟɧɢɢ 
ɭɪɨɜɧɹ ɜɚɤɭɭɦɚ ɩɨɞ ɜɚɤɭɭɦɧɵɦ ɦɟɲɤɨɦ ɩɭɬɟɦ ɩɨɩɟɪɟɦɟɧɧɨɝɨ ɩɨɞɤɥɸɱɟɧɢɹ ɱɟɪɟɡ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɤɥɚɩɚɧɵ ɜɚɤɭɭɦɧɨɣ ɥɢɧɢɢ (1) ɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ (2). Ʉɨɧ-
ɬɪɨɥɶ ɜɟɥɢɱɢɧɵ ɜɚɤɭɭɦɚ ɩɨɞ ɜɚɤɭɭɦɧɵɦ ɦɟɲɤɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɚɬɱɢɤɨɦ ɤɨɧɬɪɨɥɹ 
ɜɚɤɭɭɦɚ (5) ɢ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɬɪɟɥɨɱɧɵɦ ɜɚɤɭɭɦɦɟɬɪɨɦ (4) (ɪɢɫ. 2) Д15Ж. 

 

 
Ɋɢɫ. 2. ɋɯɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɟɥɢɱɢɧɨɣ ɜɚɤɭɭɦɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɮɨɪɦɨɜɚɧɢɢ ɉɄɆ ɧɚ ɨɛɨɝɪɟ-

ɜɚɟɦɨɣ ɨɫɧɚɫɬɤɟ:  
1 – ɤɥɚɩɚɧ ɜɚɤɭɭɦɧɵɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɧɚ ɜɚɤɭɭɦɧɨɣ ɥɢɧɢɢ; 2 – ɤɥɚɩɚɧ ɜɚɤɭɭɦɧɵɣ ɷɥɟɤ-

ɬɪɨɦɚɝɧɢɬɧɵɣ ɫɨɟɞɢɧɟɧɢɹ ɫ ɚɬɦɨɫɮɟɪɨɣ; 3 – ɜɚɤɭɭɦɧɵɣ ɦɟɲɨɤ ɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɨɫɧɚɫɬɤɟ;  
4 – ɜɚɤɭɭɦɦɟɬɪ ɫɬɪɟɥɨɱɧɵɣ; 5 – ɞɚɬɱɢɤ ɤɨɧɬɪɨɥɹ ɜɚɤɭɭɦɚ 

 
ȿɦɤɨɫɬɧɵɟ ɞɚɬɱɢɤɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɡɧɚɱɟɧɢɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 

ɮɨɪɦɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɂɧɮɨɪɦɚɰɢɹ ɨ ɡɧɚɱɟɧɢɢ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɦɨ-
ɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɬɟɩɟɧɢ ɨɬɜɟɪɠɞɟɧɢɹ ɞɟɬɚɥɟɣ ɢɡ ɉɄɆ (ɪɢɫ. 3) 
[16]. 

 

 
Ɋɢɫ. 3. ɂɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɟɦɤɨɫɬɧɨɝɨ ɞɚɬɱɢɤɚ ɜ ɩɪɨɰɟɫɫɟ ɮɨɪɦɨɜɚɧɢɹ ɞɟɬɚɥɢ  

ɢɡ ɫɬɟɤɥɨɩɥɚɫɬɢɤɚ ɋɌ-69ɇ  
 
ɍɥɶɬɪɚɡɜɭɤɨɜɵɟ ɞɚɬɱɢɤɢ ɞɥɹ ɤɨɧɬɪɨɥɹ ɩɪɨɰɟɫɫɚ ɮɨɪɦɨɜɚɧɢɹ Д16, 17Ж. ɉɪɢ ɷɬɨɦ 

ɞɚɬɱɢɤɢ ɦɨɝɭɬ ɜɫɬɪɚɢɜɚɬɶɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɧɚɫɬɤɢ ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɫɬɪɭɤɬɭɪɵ 
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ɮɨɪɦɭɟɦɨɣ ɞɟɬɚɥɢ. ɍɥɶɬɪɚɡɜɭɤɨɜɵɟ ɦɟɬɨɞɵ ɨɛɥɚɞɚɸɬ ɦɟɬɨɞɨɥɨɝɢɱɧɨɣ ɩɪɨɫɬɨɬɨɣ ɢ ɹɜ-
ɥɹɸɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦɢ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɦɚɬɟɪɢɚɥɚɦ ɤɚɤ ɫ ɩɪɨɜɨɞɹɳɢɦɢ, ɬɚɤ ɢ ɫ ɞɢ-
ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɹɬɶ ɫ ɩɨɦɨɳɶɸ 
ɢɡɜɟɫɬɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɜɹɡɤɨɭɩɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ, ɨɩɢɪɚɹɫɶ ɧɚ ɢɡɦɟ-
ɪɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɬɭɯɚɧɢɹ ɭɥɶɬɪɚɡɜɭɤɚ. ɇɚ 
ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɢɡɦɟɧɟɧɢɹ ɚɦɩɥɢɬɭɞɵ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɜɨɥɧɵ ɩɪɢ ɤɨɧɬɪɨɥɟ 
ɨɬɜɟɪɠɞɟɧɢɹ ɉɄɆ. ȼɢɞɧɨ, ɱɬɨ ɜ ɧɚɱɚɥɟ ɩɪɨɰɟɫɫɚ ɮɨɪɦɨɜɚɧɢɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟ-
ɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɫɜɹɡɭɸɳɟɝɨ – ɥɢɧɢɹ ɝɪɚɮɢɤɚ ɢɡɦɟɧɟɧɢɹ 
ɚɦɩɥɢɬɭɞɵ ɫɧɢɠɚɟɬɫɹ ɢ ɩɪɨɯɨɞɢɬ ɦɢɧɢɦɭɦ (ɪɢɫ. 4, ɚ). ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫ ɧɚɱɚɥɨɦ ɩɪɨɰɟɫɫɚ ɝɟɥɟɨɛɪɚɡɨɜɚɧɢɹ ɜɹɡɤɨɫɬɶ ɫɜɹɡɭɸɳɟɝɨ ɧɚɱɢɧɚɟɬ ɪɚɫ-
ɬɢ, ɤɪɢɜɚɹ ɡɧɚɱɟɧɢɣ ɚɦɩɥɢɬɭɞɵ ɩɨɞɧɢɦɚɟɬɫɹ ɜɜɟɪɯ ɢ ɩɪɢ ɜɵɞɟɪɠɤɟ ɧɚ ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɪɟɜɚ ɩɨɫɬɟɩɟɧɧɨ ɩɟɪɟɯɨɞɢɬ ɜ ɩɨɫɬɨɹɧɧɭɸ ɜɟɥɢɱɢɧɭ, ɨɬɥɢɱɚɸɳɭɸɫɹ ɨɬ 
ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 2–3%, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɨɤɨɧɱɚɧɢɟ ɩɪɨɰɟɫɫɚ ɨɬɜɟɪ-
ɠɞɟɧɢɹ ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɵ. 

 

 
Ɋɢɫ. 4. ɂɡɦɟɧɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ (––) ɜ ɩɪɨɰɟɫɫɟ ɮɨɪɦɨɜɚɧɢɹ ɫɬɟɤɥɨ-

ɩɥɚɫɬɢɤɚ ɋɌ-69ɇ:  
ɚ – ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɚɦɩɥɢɬɭɞɵ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ; ɛ – ɩɪɨɢɡɜɨɞɧɚɹ ɢɡɦɟɧɟɧɢɹ 

ɚɦɩɥɢɬɭɞɵ 
 
ɉɪɢɜɟɞɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɚɦɩɥɢɬɭɞɵ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ ɱɟɪɟɡ 

ɩɪɨɢɡɜɨɞɧɭɸ ɜɬɨɪɨɝɨ ɩɨɪɹɞɤɚ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɛɨɥɟɟ ɧɚɝɥɹɞɧɨɟ ɢɡɦɟɧɟɧɢɟ ɚɦɩɥɢ-
ɬɭɞɵ ɜ ɩɪɨɰɟɫɫɟ ɮɨɪɦɨɜɚɧɢɹ ɨɬɜɟɪɠɞɟɧɢɹ ɩɨɥɢɦɟɪɧɨɣ ɦɚɬɪɢɰɵ (ɪɢɫ. 4, ɛ). 

Ɍɪɭɞɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɢ ɨɩɪɨɫɚ ɩɨ ɩɪɨɝɪɚɦɦɟ ɬɚɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɞɚɬɱɢɤɨɜ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɥɢɱɢɢ ɩɨɞɯɨɞɨɜ ɤ ɪɚɛɨɬɟ ɫ ɧɢɦɢ: ɤɚɠɞɵɣ ɞɚɬɱɢɤ ɢɦɟɟɬ ɫɜɨɟ ɜɪɟɦɹ 
ɨɬɤɥɢɤɚ, ɱɬɨ ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɢɜɚɟɦɨɦ ɧɚ ɨɩɪɨɫ, ɩɪɢ ɷɬɨɦ ɧɟɥɶɡɹ ɨɬɤɥɚ-
ɞɵɜɚɬɶ ɨɩɪɨɫ ɞɪɭɝɢɯ ɞɚɬɱɢɤɨɜ; ɞɚɬɱɢɤɢ ɮɨɪɦɢɪɭɸɬ ɪɚɡɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ 
(ɞɥɹ ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɫɬɨɟ ɱɢɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ, ɞɥɹ ɭɥɶɬɪɚɡɜɭ-
ɤɨɜɨɝɨ ɞɚɬɱɢɤɚ – ɛɨɥɶɲɨɣ ɦɚɫɫɢɜ ɞɚɧɧɵɯ, ɨɩɢɫɵɜɚɸɳɢɣ ɚɤɭɫɬɢɱɟɫɤɢɟ ɤɨɥɟɛɚɧɢɹ).  
Ɉɬɥɢɱɚɸɬɫɹ ɬɚɤɠɟ ɫɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɢ ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ ɫ ɞɚɬɱɢɤɨɜ. 

Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɭ ɫɬɪɭɤ-
ɬɭɪɧɨ ɪɚɡɛɢɜɚɥɢ ɧɚ ɧɟɫɤɨɥɶɤɨ ɭɪɨɜɧɟɣ. ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ɩɪɨɝɪɚɦɦɵ ɨɬɜɟɱɚɥ ɡɚ ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɟ ɫ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɷɬɢɦ ɭɪɨɜɧɟɦ ɫɩɪɨɟɤɬɢ-
ɪɨɜɚɥɢ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ – ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɫɥɨɣ ɚɩɩɚɪɚɬɧɵɯ ɚɛɫɬɪɚɤɰɢɣ 
(Hardware Abstraction Layer – HAL), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɫɨɤɪɵɬɢɹ ɨɫɨɛɟɧɧɨɫɬɟɣ ɚɩ-
ɩɚɪɚɬɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬ ɞɪɭɝɨɣ ɱɚɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɞɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɨɫɧɨɜɧɭɸ 
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ɥɨɝɢɤɭ ɪɚɛɨɬɵ. Ɍɚɤɨɣ ɢɧɬɟɪɮɟɣɫ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɨɤ ɤɨɞɚ, ɤɨɬɨɪɵɟ 
ɩɪɢɞɟɬɫɹ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɩɪɢ ɜɧɟɫɟɧɢɢ ɢɡɦɟɧɟɧɢɣ ɜ ɚɩɩɚɪɚɬɧɭɸ ɱɚɫɬɶ ɫɢɫɬɟɦɵ. Ⱦɚɧ-
ɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɞɥɹ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɵ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɧɚɛɨɪ ɮɭɧɤɰɢɣ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɧɚ ɚɫɢɧɯɪɨɧɧɭɸ ɪɚɛɨɬɭ. ɉɪɢ ɜɵɡɨɜɟ ɚɫɢɧɯɪɨɧɧɵɯ 
ɮɭɧɤɰɢɣ ɤɪɨɦɟ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɩɪɨɫɚ ɬɚɤɠɟ ɩɟɪɟɞɚɟɬɫɹ ɫɫɵɥɤɚ ɧɚ ɮɭɧɤ-
ɰɢɸ, ɫɨɞɟɪɠɚɳɭɸ ɤɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧ ɩɨɫɥɟ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɡɚɩɪɨɫɚ ɤ ɨɛɨɪɭ-
ɞɨɜɚɧɢɸ ɢ ɩɨɥɭɱɟɧɢɹ ɨɬɜɟɬɚ ɫ ɬɪɟɛɭɟɦɵɦɢ ɞɚɧɧɵɦɢ. Ⱥɫɢɧɯɪɨɧɧɵɣ ɫɬɢɥɶ ɩɪɨɝɪɚɦɦɢ-
ɪɨɜɚɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬ ɫɥɨɠɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɱɬɨ, ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ, ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɬɪɭɞɨɟɦɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɟɧɧɨɦɭ ɧɚ  
ɫɨɡɞɚɧɢɟ ɢ ɨɬɥɚɞɤɭ ɭɩɪɚɜɥɹɸɳɟɣ ɩɪɨɝɪɚɦɦɵ, ɧɨ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɩɪɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɛɨɥɟɟ ɦɟɞɥɟɧɧɵɦ ɤɨɧɬɪɨɥɥɟɪɨɦ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɭɪɨɜɧɹ HAL ɩɪɢɯɨɞɢɬɫɹ ɫɨɡɞɚɜɚɬɶ ɩɚɪɚɥɥɟɥɶɧɵɣ ɩɨɬɨɤ, ɜ ɤɨɬɨɪɨɦ 
ɩɪɨɢɫɯɨɞɢɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɨɛɦɟɧ ɩɚɤɟɬɚɦɢ ɞɚɧɧɵɯ ɫ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɶɸ ɫɢɫɬɟɦɵ. 
ɉɪɢ ɷɬɨɦ ɞɥɢɬɟɥɶɧɨɟ (ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɪɯɧɢɯ ɭɪɨɜɧɟɣ ɩɪɨɝɪɚɦɦɵ) ɨɠɢɞɚɧɢɟ ɨɬɜɟɬɚ ɨɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɫɟɣ ɩɪɨɝɪɚɦɦɵ. Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ 
ɪɚɛɨɬɵ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɩɨɬɨɤɚɦɢ ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɪɚɡɧɵɦɢ ɝɨɬɨɜɵɦɢ ɪɟɲɟɧɢ-
ɹɦɢ – ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɨɟɤɬɟ ɫɬɚɧɞɚɪɬɵ OpenMP, OpenCL ɢɥɢ ɩɨɞɤɥɸɱɚɬɶ 
ɫɩɟɰɢɚɥɶɧɵɟ ɛɢɛɥɢɨɬɟɤɢ, ɬɚɤɢɟ ɤɚɤ OmniThreadLibrary, ɤɨɬɨɪɵɟ ɛɟɪɭɬ ɧɚ ɫɟɛɹ ɪɭɬɢɧ-
ɧɭɸ ɢ ɬɪɭɞɨɟɦɤɭɸ ɪɚɛɨɬɭ ɩɨ ɫɨɡɞɚɧɢɸ ɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨɬɨɤɚ, ɨɪɝɚɧɢɡɚɰɢɢ ɷɮɮɟɤ-
ɬɢɜɧɨɣ ɤɨɦɦɭɧɢɤɚɰɢɢ ɫ ɧɢɦ: ɨɛɦɟɧ ɫɨɨɛɳɟɧɢɹɦɢ, ɨɬɫɥɟɠɢɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ, ɨɫɬɚɧɨɜɤɚ 
ɢ ɭɧɢɱɬɨɠɟɧɢɟ ɩɨɬɨɤɚ. ɇɚ ɷɬɨɦ ɠɟ ɭɪɨɜɧɟ ɫɬɪɭɤɬɭɪɵ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɫɯɨɞɢɬ ɤɨɧɜɟɪɬɚ-
ɰɢɹ ɞɚɧɧɵɯ ɢɡ ɫɩɟɰɢɮɢɱɧɨɣ ɞɥɹ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɮɨɪɦɵ ɜ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɜɢɞ ɞɥɹ  
ɨɛɪɚɛɨɬɤɢ ɧɚ ɫɥɟɞɭɸɳɟɦ ɭɪɨɜɧɟ. 

ɋɥɟɞɭɸɳɢɣ ɭɪɨɜɟɧɶ ɫɬɪɭɤɬɭɪɵ ɪɟɚɥɢɡɭɟɬ ɨɫɧɨɜɧɭɸ ɥɨɝɢɤɭ ɩɪɨɝɪɚɦɦɵ (ɛɢɡɧɟɫ-
ɥɨɝɢɤɭ) ɢ ɩɪɟɞɧɚɡɧɚɱɟɧ: ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɫ ɮɚɣɥɚɦɢ – ɡɚɝɪɭɡɤɚ ɢ ɫɨɯɪɚɧɟɧɢɟ ɡɚ-
ɞɚɧɧɵɯ ɪɟɠɢɦɨɜ ɮɨɪɦɨɜɚɧɢɹ, ɫɨɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɫ ɪɚɡɥɢɱɧɵɯ ɞɚɬɱɢɤɨɜ, 
ɚ ɬɚɤɠɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɮɨɪɦɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ ɪɟɠɢɦɭ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɞɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɫɢɬɭɚɰɢɣ. ɗɬɨɬ ɭɪɨ-
ɜɟɧɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɢ ɨɛɥɚɞɚɟɬ ɦɧɨɠɟɫɬɜɨɦ ɨɩɰɢɣ ɞɥɹ ɬɨɱɧɨɣ ɧɚɫɬɪɨɣ-
ɤɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ. Ɉɞɧɚ ɢɡ ɬɚɤɢɯ ɨɩɰɢɣ – ɜɵɛɨɪ ɚɥɝɨɪɢɬɦɚ ɪɚɛɨɬɵ ɪɟɝɭɥɹɬɨɪɚ 
ɧɚɝɪɟɜɚ ɨɫɧɚɫɬɤɢ. ȼ ɩɪɨɝɪɚɦɦɟ ɪɟɚɥɢɡɨɜɚɧɵ ɧɟɫɤɨɥɶɤɨ ɢɡɜɟɫɬɧɵɯ ɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭ-
ɟɦɵɯ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɪɟɝɭɥɹɬɨɪɚɯ ɚɥɝɨɪɢɬɦɨɜ: ɉ-, ɉɂ- ɢ ɉɂȾ-ɪɟɝɭɥɹɬɨɪɵ. ȼ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɩɨɥɶɡɭɟɦɨɣ ɨɫɧɚɫɬɤɢ (ɦɨɳɧɨɫɬɶ ɜɫɬɪɨɟɧɧɨɝɨ ɧɚɝɪɟɜɚɬɟɥɶɧɨ-
ɝɨ ɷɥɟɦɟɧɬɚ; ɢɧɟɪɰɢɨɧɧɨɫɬɶ, ɫɜɹɡɚɧɧɚɹ ɫ ɦɚɫɫɨɣ ɢ ɦɚɬɟɪɢɚɥɨɦ ɨɫɧɚɫɬɤɢ) ɜɨɡɦɨɠɧɨ  
ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɜɚɪɢɚɧɬ ɪɟɝɭɥɹɬɨɪɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ 
ɫɢɝɧɚɥɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɬɨɱɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ. 

ɋɚɦɵɣ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɫɬɪɭɤɬɭɪɵ ɩɪɨɝɪɚɦɦɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ ɫ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɮɨɪɦɨɜɚɧɢɟɦ ɞɟɬɚɥɟɣ ɢɡ ɉɄɆ. Ⱦɚɧɧɵɣ 
ɭɪɨɜɟɧɶ ɪɟɚɥɢɡɭɟɬ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɫɢɫɬɟɦɵ ɢ ɨɬɜɟɱɚɟɬ ɡɚ ɩɪɚɜɢɥɶɧɭɸ ɩɟɪɟɞɚɱɭ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɮɨɪɦɨɜɚɧɢɹ ɧɚ ɧɢɠɟɥɟɠɚɳɢɟ ɭɪɨɜɧɢ. Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɪɚɡɞɟɥɟɧ ɧɚ ɧɟɫɤɨɥɶɤɨ ɪɟɠɢɦɨɜ. Ʉɚɠɞɵɣ ɪɟɠɢɦ ɨɛɥɚɞɚɟɬ ɫɜɨɢɦ ɨɤɧɨɦ ɫ 
ɧɚɛɨɪɨɦ ɷɥɟɦɟɧɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧ ɢɡ ɝɥɚɜɧɨɝɨ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ. Ɋɟ-
ɠɢɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɜɜɨɞɚ ɩɪɨɝɪɚɦɦ ɮɨɪɦɨɜɚɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɜɫɟɯ 
ɩɚɪɚɦɟɬɪɨɜ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɨɰɟɫɫɚ. Ɉɤɧɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɜɟɞɟɧɢɟɦ ɩɪɨɰɟɫɫɚ ɮɨɪɦɨɜɚ-
ɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɡɚɩɭɫɤɚ, ɨɫɬɚɧɨɜɤɢ, ɨɩɟɪɚɬɢɜɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɚ, ɜɵɜɨɞɚ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɹɯ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɧɚɫɬɤɢ, ɭɪɨɜɧɹ ɜɚɤɭɭɦɚ, ɜɪɟɦɟɧɢ, 
ɩɪɨɲɟɞɲɟɝɨ ɨɬ ɧɚɱɚɥɚ ɩɪɨɰɟɫɫɚ, ɫɨɨɛɳɟɧɢɣ ɨɛ ɨɲɢɛɤɚɯ ɢ ɨɬɤɥɨɧɟɧɢɹɯ ɨɬ ɪɟɠɢɦɚ ɢ 
ɬ. ɞ. Ɋɟɠɢɦ ɚɪɯɢɜɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɫɦɨɬɪɚ ɞɚɧɧɵɯ ɫɨɯɪɚɧɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɨɬɨɛ-
ɪɚɠɟɧɢɹ ɞɚɧɧɵɯ ɜ ɭɞɨɛɧɨɣ ɞɥɹ ɚɧɚɥɢɡɚ ɮɨɪɦɟ, ɷɤɫɩɨɪɬɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ. 
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ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɮɨɪɦɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɤɚɤ ɩɪɚɜɢɥɨ ɹɜɥɹ-
ɸɬɫɹ ɦɧɨɝɨɤɚɧɚɥɶɧɵɦɢ ɫɢɫɬɟɦɚɦɢ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɭɩɪɚɜɥɹɬɶ ɩɚɪɚɥɥɟɥɶɧɨ ɧɟ-
ɫɤɨɥɶɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ ɮɨɪɦɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɉɄɆ. ɋɨɜɪɟɦɟɧɧɵɟ ɷɥɟɤɬɪɨɧ-
ɧɵɟ ɦɨɞɭɥɢ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɢɦɢ ɢ ɱɚɫɬɨ ɢɡɛɵɬɨɱɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɜ ɤɨɦɩɚɤɬɧɨɦ 
ɤɨɪɩɭɫɟ – ɧɚɩɪɢɦɟɪ, ɭɩɪɚɜɥɹɸɳɢɣ ɤɨɧɬɪɨɥɥɟɪ, ɜɫɬɪɨɟɧɧɵɣ ɜ ɫɢɫɬɟɦɭ, ɨɛɥɚɞɚɟɬ 
ɛɨɥɶɲɢɦɢ ɜɵɱɢɫɥɢɬɟɥɶɧɵɦɢ ɪɟɫɭɪɫɚɦɢ ɢ ɫɩɨɫɨɛɟɧ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɫ 
ɦɧɨɠɟɫɬɜɚ ɨɞɧɨɬɢɩɧɵɯ ɤɚɧɚɥɨɜ. Ɇɨɞɭɥɢ ɜɜɨɞɚ-ɜɵɜɨɞɚ ɜɵɩɭɫɤɚɸɬɫɹ ɫ ɦɧɨɠɟɫɬɜɨɦ 
ɜɵɯɨɞɨɜ ɢ ɫɨɡɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɤɥɸɱɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɞɚɬɱɢɤɨɜ. 
ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɫɬɚɧɨɜɢɬɶɫɹ ɜɨɡɦɨɠɧɵɦ ɫɨɡɞɚɧɢɟ ɦɧɨɝɨɤɚɧɚɥɶɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜ-
ɥɟɧɢɹ ɢ ɜ ɩɪɨɝɪɚɦɦɟ ɭɩɪɚɜɥɟɧɢɹ ɭɞɨɛɧɨ ɜɵɞɟɥɢɬɶ ɫɬɪɭɤɬɭɪɭ ɢɥɢ ɨɛɴɟɤɬ, ɩɨɥɧɨɫɬɶɸ 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ ɪɚɛɨɬɭ ɨɞɧɨɝɨ ɤɚɧɚɥɚ. ɋɨɡɞɚɜ ɜ ɩɪɨɝɪɚɦɦɟ ɬɚɤɨɣ ɨɛɴɟɤɬ, ɦɨɠɧɨ 
ɭɜɟɥɢɱɢɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɫɢɫɬɟɦɵ ɩɪɨɫɬɵɦ ɤɨɩɢɪɨɜɚɧɢɟɦ ɨɛɴɟɤɬɚ ɜ ɫɨɨɬɜɟɬ-
ɫɬɜɢɢ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɤɚɧɚɥɨɜ, ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ. Ʉɨɥɢɱɟɫɬɜɨ ɤɚɧɚɥɨɜ ɦɨɠɟɬ 
ɢɦɟɬɶ ɠɟɫɬɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɫɩɨɫɨɛɧɚ ɨɬɞɚɜɚɬɶ 
ɫɢɫɬɟɦɚ ɜ ɨɛɨɝɪɟɜɚɟɦɵɟ ɨɫɧɚɫɬɤɢ. 

ɇɟ ɫɥɟɞɭɟɬ ɡɚɛɵɜɚɬɶ ɨ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ. ɉɪɨɝɪɚɦɦɚ ɭɩɪɚɜɥɟɧɢɹ ɞɨɥɠɧɚ  
ɩɟɪɢɨɞɢɱɟɫɤɢ ɫɨɯɪɚɧɹɬɶ ɧɚɤɨɩɥɟɧɧɵɟ ɞɚɧɧɵɟ ɨ ɩɪɨɰɟɫɫɟ ɮɨɪɦɨɜɚɧɢɹ ɜ ɩɨɫɬɨɹɧɧɨɣ 
ɩɚɦɹɬɢ ɭɫɬɪɨɣɫɬɜɚ. ȼ ɫɥɭɱɚɟ ɫɛɨɹ ɬɟɯɧɨɥɨɝ ɞɨɥɠɟɧ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɟɪɚɬɢɜɧɨ ɩɟ-
ɪɟɡɚɩɭɫɬɢɬɶ ɫɢɫɬɟɦɭ ɢ ɩɪɨɞɨɥɠɢɬɶ ɩɪɨɰɟɫɫ ɮɨɪɦɨɜɚɧɢɹ. ɉɪɨɝɪɚɦɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɠɟ 
ɞɨɥɠɧɚ ɢɦɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɭɩɪɚɜɥɹɬɶ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ, ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɫɢ-
ɫɬɟɦɟ ɞɥɹ ɩɪɢɜɥɟɱɟɧɢɹ ɜɧɢɦɚɧɢɹ ɨɩɟɪɚɬɨɪɚ ɢɥɢ ɬɟɯɧɨɥɨɝɚ, ɢ ɫɨɨɛɳɚɬɶ ɨ ɜɧɟɲɬɚɬɧɨɣ 
ɫɢɬɭɚɰɢɢ – ɧɚɩɪɢɦɟɪ, ɨ ɜɵɯɨɞɟ ɡɧɚɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ɡɚ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɩɪɟɞɟɥɵ. 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɦɨɠɧɨ ɩɪɢɜɟɫɬɢ ɩɪɢɦɟɪ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɜɨɫɶɦɢɤɚɧɚɥɶɧɨɝɨ ɚɜɬɨ-
ɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɮɨɪɦɨɜɚɧɢɹ ɉɄɆ, ɜ ɫɨɫɬɚɜ  
ɤɨɬɨɪɨɝɨ ɜɯɨɞɹɬ ɨɛɨɝɪɟɜɚɟɦɵɟ ɨɫɧɚɫɬɤɢ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɞɟɬɚɥɟɣ ɢɧɬɟɪɶɟɪɚ ɫɚɦɨɥɟɬɚ 
Ɍɭ-204-200 (ɪɢɫ. 5). 

 

 
Ɋɢɫ. 5. ȼɨɫɶɦɢɤɚɧɚɥɶɧɵɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɫ ɨɛɨɝɪɟɜɚɟɦɵɦɢ ɨɫɧɚɫɬɤɚɦɢ ɞɥɹ 

ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɟɣ ɢɧɬɟɪɶɟɪɚ ɫɚɦɨɥɟɬɚ Ɍɭ-204-200 
 
ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɤɨɦɩɥɟɤɫɟ ɪɟɚɥɢɡɨɜɚɧɵ ɢɞɟɢ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɞɚɧɧɨɣ ɫɬɚɬɶɟ, 

ɤɨɬɨɪɵɟ ɩɨɥɭɱɢɥɢ ɪɚɡɜɢɬɢɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɨɫɥɟɞɭɸɳɢɯ ɫɢɫɬɟɦ. 
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Ɂɚɤɥɸɱɟɧɢɹ 
ɉɪɢɦɟɧɟɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɫɢɫɬɟɦ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ 

ɮɨɪɦɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɉɄɆ ɧɚ ɨɛɨɝɪɟɜɚɟɦɨɣ ɨɫɧɚɫɬɤɟ ɩɨɜɵɫɢɥɨ ɫɬɟɩɟɧɶ ɚɜɬɨɦɚ-
ɬɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɱɬɨ ɫɤɚɡɚɥɨɫɶ ɧɚ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɩɪɨɰɟɫɫɚ ɢ ɤɚɱɟ-
ɫɬɜɟ ɩɨɥɭɱɚɟɦɵɯ ɞɟɬɚɥɟɣ. Ɇɨɛɢɥɶɧɵɟ ɫɢɫɬɟɦɵ ɮɨɪɦɨɜɚɧɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɢɡ ɉɄɆ 
ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɪɟɦɨɧɬɚ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɟ, 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢ ɞɪɭɝɢɯ ɨɛɥɚɫɬɹɯ ɬɟɯɧɢɤɢ. 
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