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ȺɇɇɈɌȺɐɂə 
 

ɋ ɪɚɡɜɢɬɢɟɦ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜɫɬɚɟɬ ɜɨɩɪɨɫ ɨ ɧɚɞɟɠɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɫɜɹɡɢ ɫ ɩɨɯɨɠɢɦɢ ɚɜɚɪɢɹɦɢ ɧɚ ɞɜɭɯ ɤɭɩɧɵɯ 
Ƚɗɋ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ ɬɨɦ, ɱɬɨ ɭɪɨɜɟɧɶ ɫɨɜɟɪɲɟɧɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɣ ɭɡɥɨɜ, 
ɦɟɯɚɧɢɡɦɨɜ ɢ ɫɢɫɬɟɦ, ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɝɢɞɪɨɚɝɪɟɝɚɬ 
ɧɟɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɵ. Ʉɨɧɬɪɨɥɶ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ (Ʉɗ) ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ 
ɫɨɫɬɨɹɧɢɹ Ʉɗ ɩɨɡɜɨɥɹɟɬ ɩɨɧɹɬɶ, ɤɚɤɢɟ ɧɚɝɪɭɡɤɢ (ɨɫɟɜɵɟ ɭɫɢɥɢɹ) ɨɧɢ ɦɨɝɭɬ 
ɜɵɞɟɪɠɚɬɶ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɚɜɚɪɢɣ ɜ ɛɭɞɭɳɟɦ.  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɸɳɢɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ 
ɩɨɡɜɨɥɹɸɬ ɨɩɟɪɚɬɢɜɧɨ ɨɰɟɧɢɬɶ ɫɨɫɬɨɹɧɢɟ Ʉɗ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ 
ɞɨɪɚɛɨɬɤɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɪɢɬɟɪɢɟɜ ɨɰɟɧɤɢ Ʉɗ, ɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɉɰɟɧɤɚ ɜɥɢɹɧɢɹ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɢ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ». 

ɐɟɥɶ ɪɚɛɨɬɵ: 
Ɋɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɝɢɞɪɨɬɭɪɛɢɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɠɟ ɢɦɟɸɳɢɯɫɹ ɫɢɫɬɟɦ ɤɨɧɬɪɨɥɹ ɛɟɡ ɜɵɜɨɞɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɟɦɨɧɬ. 

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 
ɉɨɤɚɡɚɬɶ, ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɲɩɢɥɶɤɢ ɬɭɪɛɢɧɵ ɢɦɟɟɬ 

ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ. 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɞɚɬɱɢɤɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ 

ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. 
ɉɨɤɚɡɚɬɶ, ɱɬɨ ɫ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɦɟɬɨɞɢɤɢ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɛɟɡ ɜɵɜɨɞɚ ɜ 
ɪɟɦɨɧɬ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ: 
ɉɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɹɸɳɚɹ ɨɰɟɧɢɬɶ ɫɢɥɵ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ.  
ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ: 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɫɨɡɞɚɧɢɢ ɧɨɜɨɣ, 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 
Ʌɢɱɧɵɣ ɜɤɥɚɞ ɚɜɬɨɪɚ: 
ɋɢɫɬɟɦɚɬɢɡɚɰɢɹ ɫɨɛɪɚɧɧɵɯ ɞɚɧɧɵɯ, ɫɨɫɬɚɜɥɟɧɢɟ ɦɟɬɨɞɢɤɢ ɪɚɫɱɟɬɚ, 

ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ: 
Ɋɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɢ ɨɛɫɭɠɞɚɥɢɫɶ ɧɚ 

ɫɥɟɞɭɸɳɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ: 
- V ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ - ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ ɭɱɟɧɵɯ, 

ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ ȼ XXI 
ȼȿɄȿ», ɋɚɹɧɨɝɨɪɫɤ ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2018 ɝɨɞɚ. 

- VI ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ — ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 
ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗɅȿɄɌɊɈɋɌȺɇɐɂɂ ȼ 
XXI ȼȿɄȿ», ɋɚɹɧɨɝɨɪɫɤ ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2019 ɝɨɞɚ. 

ɉɭɛɥɢɤɚɰɢɢ: 
Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɜɵɜɨɞɵ ɢɡɥɨɠɟɧɵ ɜ 2 ɩɭɛɥɢɤɚɰɢɹɯ ɜ ɧɚɭɱɧɵɯ 

ɠɭɪɧɚɥɚɯ ɢ ɢɡɞɚɧɢɹɯ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɟɧɵ ɜ ɩɟɪɟɱɟɧɶ ɪɟɚɥɢɡɭɟɦɵɯ ɧɚɭɱɧɵɯ 
ɢɡɞɚɧɢɣ ɨɩɪɟɞɟɥёɧɧɵɯ Pɂɇɐ, ISBN. 

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɢ: 
Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɤɨɥɢɱɟɫɬɜɚ ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ 

ɥɢɬɟɪɚɬɭɪɵ ɢɡ ɢ ɧɚɢɦɟɧɨɜɚɧɢɣ. Ɇɚɬɟɪɢɚɥ ɢɡɥɨɠɟɧ ɧɚ 66 ɫɬɪɚɧɢɰɚɯ, ɫɨɞɟɪɠɢɬ 25 
ɪɢɫɭɧɤɨɜ ɢ 20 ɮɨɪɦɭɥ. 
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ABSTRACT 
 

Final qualifying work on the theme "Assessment of the impact of the mode of 
operation of hydraulic units on the axial force and fasteners of hydraulic units." 

Purpose of work: 
Development of methods for assessing the state of hydraulic turbine fasteners 

using existing control systems without taking the hydraulic unit for repair. 
Main task: 
Show that the load distribution on the turbine studs has an uneven distribution. 
To analyze the data obtained from the hydraulic unit sensors in different 

operating modes. 
To show that by means of the developed technique it is possible to exercise 

control of a condition of fixing elements of hydraulic units without output in repair. 
Scientific novelty: 
The technique allows to estimate the forces acting on the fasteners of the turbine 

cover.  
Practical significance of the work: 
The results of the work can be used to create a new, improved system of 

diagnostics of hydroelectric power units. 
Personal contribution of the author: 
Systematization of the collected data, preparation of calculation methods, 

recommendations on safety criteria. 
Approbation of work: 
The results of the thesis were presented and discussed at the following 

conferences: 
- V All-Russian scientific and practical conference of young scientists, 

specialists, postgraduates and students "hydroelectric POWER stations IN the XXI 
CENTURY", Sayanogorsk r. p. Cheremushki, 2018. 

- VI All-Russian scientific and practical conference of young scientists, 
specialists, postgraduates and students "hydroelectric POWER stations IN the XXI 
CENTURY", Sayanogorsk r. p. Cheremushki, 2019. 

Publications: 
The main provisions and conclusions are presented in 2 publications in scientific 

journals and publications, which are included in the list of implemented scientific 
publications of certain RSCI, ISBN. 

Structure and scope of the thesis: 
The thesis consists of introduction, number of chapters, conclusion and list of 

references and titles. The material is presented on 66 pages, contains 25 figures and 20 
formulas. 

Keywords: turbine, cover, unit, fasteners, studs, axial force. 
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ȼȼȿȾȿɇɂȿ 
 

ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɨɫɧɨɜɧɨɣ 
ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ. 

Ɂɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ 
ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 
ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ 
ɚɝɪɟɝɚɬɨɜ. Ɉɞɧɚɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ 
ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɧɟ ɢɦɟɸɬ 
ɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɢ ɡɚ ɪɭɛɟɠɨɦ ɚɤɬɢɜɢɡɢɪɨɜɚɥɢɫɶ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ ɩɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɫɨɡɞɚɧɢɸ 
ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɧɚ ɢɯ ɨɫɧɨɜɟ ɤɨɦɩɥɟɤɫɧɵɯ ɫɢɫɬɟɦ ɬɟɯɧɢɱɟɫɤɨɣ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɞɨɛɧɵɟ ɫɢɫɬɟɦɵ ɭɠɟ 
ɫɨɡɞɚɧɵ ɢ ɭɫɩɟɲɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜ ɪɹɞɟ ɨɬɪɚɫɥɟɣ ɬɟɯɧɢɤɢ. Ɉɧɢ ɩɨɡɜɨɥɹɸɬ 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɥɹɬɶ ɢ ɭɫɬɪɚɧɹɬɶ ɞɟɮɟɤɬɵ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɨɤɪɚɳɚɟɬɫɹ ɱɢɫɥɨ ɢ ɞɥɢɬɟɥɶɧɨɫɬɶ ɜɵɧɭɠɞɟɧɧɵɯ (ɚɜɚɪɢɣɧɵɯ) 
ɩɪɨɫɬɨɟɜ ɦɟɯɚɧɢɡɦɨɜ. 

Ɋɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɫɢɫɬɟɦ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚɯɨɞɹɬɫɹ ɩɨɤɚ ɟɳɟ ɜ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ. 
Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɢɯ ɩɪɨɞɜɢɠɟɧɢɹ ɜɩɟɪɟɞ ɧɟɨɛɯɨɞɢɦɵ ɝɥɭɛɨɤɨɟ ɢɡɭɱɟɧɢɟ ɢ 
ɫɢɫɬɟɦɚɬɢɡɚɰɢɹ ɩɪɢɱɢɧ ɢ ɩɪɨɰɟɫɫɨɜ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɨɜ ɢ ɢɯ 
ɩɪɢɡɧɚɤɨɜ, ɚ ɬɚɤɠɟ, ɱɬɨ ɧɟ ɦɟɧɟɟ ɜɚɠɧɨ, ɭɫɤɨɪɟɧɢɟ ɪɚɡɪɚɛɨɬɨɤ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɹɞɚ ɨɬɫɭɬɫɬɜɭɸɳɢɯ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɚɬɱɢɤɨɜ 
ɢ ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɞɟɮɟɤɬɨɜ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɣ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ 
ɫɨɡɞɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɚɢɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ 
ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɧɚ Ƚɗɋ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɢɚɝɧɨɫɬɢɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɜɵɹɜɥɹɬɶ ɞɟɮɟɤɬɵ ɢ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ ɪɚɡɜɢɬɢɹ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɨɛɥɟɦɚɯ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
1.1 ɉɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɢ ɪɟɫɭɪɫ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɪɨɫɫɢɣɫɤɢɯ Ƚɗɋ [1] ɫɬɚɛɢɥɶɧɚɹ ɪɚɛɨɬɚ ɨɫɧɨɜɧɨɝɨ 

ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ 
ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɢɥɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɵɯ ɨɬɪɚɫɥɟɜɵɯ ɞɨɤɭɦɟɧɬɨɜ [2, 3]. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ (ȽȺ) ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɧɨɜɹɬɫɹ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɵɦɢ ɧɟ ɬɨɥɶɤɨ ɞɥɹ Ɋɨɫɫɢɢ, ɧɨ ɢ 
ɞɥɹ ɡɚɪɭɛɟɠɧɵɯ ɫɬɚɧɰɢɣ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɢɦɟɪɵ 
«ɜɧɟɡɚɩɧɵɯ» ɩɨɜɪɟɠɞɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɨɫɧɨɜɧɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɧɚɣɬɢ ɜ ɨɬɤɪɵɬɵɯ ɢɫɬɨɱɧɢɤɚɯ ɢɧɮɨɪɦɚɰɢɢ. 

ɉɨ ɦɟɪɟ ɫɬɚɪɟɧɢɹ ɚɝɪɟɝɚɬɨɜ ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɨɬɥɢɱɢɹ ɢ 
ɨɫɨɛɟɧɧɨɫɬɢ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɚɡɪɵɜ ɦɟɠɞɭ ɩɪɨɟɤɬɧɵɦɢ ɢ ɮɚɤɬɢɱɟɫɤɢɦɢ 
ɭɫɥɨɜɢɹɦɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚɤɬɢɜɢɡɢɪɭɸɬɫɹ ɞɟɝɪɚɞɚɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɧɚ 
ɫɬɪɭɤɬɭɪɧɨɦ ɭɪɨɜɧɟ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɡɜɢɜɚɸɬɫɹ ɞɟɮɟɤɬɵ, ɩɨɹɜɥɹɸɬɫɹ ɨɬɤɥɨɧɟɧɢɹ 
ɨɬ ɢɫɯɨɞɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɜɧɨɫɹɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɢ ɬ. ɩ. ɉɨɜɟɞɟɧɢɟ 
ɪɟɚɥɶɧɨɝɨ ȽȺ ɜɫɟ ɛɨɥɟɟ ɨɬɞɚɥɹɟɬɫɹ ɨɬ ɩɨɜɟɞɟɧɢɹ ɢɞɟɚɥɶɧɨɝɨ ɨɛɴɟɤɬɚ, 
ɢɫɩɨɥɶɡɨɜɚɧɧɨɝɨ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɫɬɚɪɟɧɢɹ ɧɚ ɫɬɚɞɢɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɨɥɠɧɵ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶɫɹ ɢ ɩɪɨɝɪɚɦɦɵ 
ɩɨɞɞɟɪɠɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɧɟɨɛɯɨɞɢɦɨɦ ɬɟɯɧɢɱɟɫɤɨɦ ɭɪɨɜɧɟ: ɨɬ ɩɥɚɧɨɜɨ-
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɧɚɞɨ ɩɟɪɟɯɨɞɢɬɶ ɤ ɪɟɦɨɧɬɚɦ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɫɨɫɬɨɹɧɢɸ, ɤɨɝɞɚ ɨɛɴɟɦ ɢ ɦɨɦɟɧɬ ɧɚɱɚɥɚ ɪɟɦɨɧɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɮɚɤɬɢɱɟɫɤɢɦ 
ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ ɚɝɪɟɝɚɬɚ. ɋɬɚɧɞɚɪɬɵ [2, 3] ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɬɚɤɭɸ 
ɜɨɡɦɨɠɧɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɫɭɪɫɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ȽȺ ɜ ɰɟɥɨɦ ɫɥɟɞɭɟɬ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɩɥɚɧɢɪɨɜɚɬɶ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɟ ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɧɟ ɞɨɩɭɫɤɚɹ ɨɬɤɚɡɨɜ ɜɫɥɟɞɫɬɜɢɟ 
ɢɫɱɟɪɩɚɧɢɹ ɪɟɫɭɪɫɚ ɨɬɞɟɥɶɧɵɦ «ɫɥɚɛɵɦ» ɡɜɟɧɨɦ.  

ɉɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɨɜ (ɌɈɢɊ) ɩɨ 
ɮɚɤɬɢɱɟɫɤɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ 
ɞɟɧɶ ɨɞɧɨɣ ɢɡ ɭɫɬɨɣɱɢɜɵɯ ɦɢɪɨɜɵɯ ɬɟɧɞɟɧɰɢɣ ɧɟ ɬɨɥɶɤɨ ɜ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɟ, ɧɨ 
ɢ ɜɨ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ, ɩɨɫɤɨɥɶɤɭ ɩɨɡɜɨɥɹɟɬ: 

-ɨɛɟɫɩɟɱɢɬɶ ɛɟɡɨɬɤɚɡɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɚ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ; 
-ɫɧɢɡɢɬɶ ɪɢɫɤ ɨɬɤɚɡɨɜ ɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ; 
-ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ; 
-ɫɨɤɪɚɬɢɬɶ ɩɨɬɟɪɢ ɨɬ ɩɪɨɫɬɨɟɜ ɢ ɜɧɟɩɥɚɧɨɜɵɯ ɪɟɦɨɧɬɨɜ; 
-ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ; 
-ɭɜɟɥɢɱɢɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɪɟɫɭɪɫ. 

 Ɉɞɧɚɤɨ ɜ ɨɬɧɨɲɟɧɢɢ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɢ ɜ Ɋɨɫɫɢɢ, ɧɢ ɡɚ ɪɭɛɟɠɨɦ ɩɨɤɚ 
ɲɢɪɨɤɨ ɧɟ ɜɧɟɞɪɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɬɟɯɧɨɥɨɝɢɢ, ɯɨɬɹ ɢɦɟɟɬɫɹ ɧɟɤɨɬɨɪɵɣ 
ɩɨɥɨɠɢɬɟɥɶɧɵɣ ɨɩɵɬ [4-6]. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɰɟɧɤɚ Ɍɋ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɇɟɬɨɞɢɤɨɣ [7], ɤɨɬɨɪɚɹ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɨɰɟɧɤɭ ɧɚ 
ɨɫɧɨɜɟ ɢɧɞɟɤɫɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɂɌɋ) — ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, 
ɨɩɪɟɞɟɥɹɸɳɟɝɨ Ɍɋ ɟɞɢɧɢɰɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɱɟɪɟɡ ɢɧɞɟɤɫɵ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɟɝɨ ɭɡɥɨɜ (ɂɌɋɍ). ɂɌɋ ɦɟɧɹɟɬɫɹ ɨɬ ɧɚɢɯɭɞɲɟɝɨ ɞɨ ɧɚɢɥɭɱɲɟɝɨ 
ɡɧɚɱɟɧɢɹ «100». ɂɌɋɍ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɛɨɪɨɦ ɩɚɪɚɦɟɬɪɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɭɡɥɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɛɚɥɥɶɧɨɣ ɲɤɚɥɨɣ ɨɰɟɧɤɢ ɫ ɭɱɟɬɨɦ ɨɬɤɥɨɧɟɧɢɹ 
ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ ɨɬ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɚ. 

ɋ ɭɱɟɬɨɦ ɛɨɝɚɬɨɝɨ ɨɩɵɬɚ ɪɚɛɨɬ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɷɧɟɪɝɟɬɢɤɢ ɢ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ, ɚ ɬɚɤɠɟ ɭɧɢɤɚɥɶɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɪɚɰɢɨɧɚɥɶɧɵɦ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɟɦɨɧɬɨɜ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɧɚ ɛɚɡɟ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɩɪɨɝɧɨɡɚ, ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɪɟɫɭɪɫɚ ɪɚɫɱɟɬɧɨ-ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ. Ɍɚɤɨɣ 
ɩɪɨɝɧɨɡ ɩɨɡɜɨɥɹɟɬ ɚɞɟɤɜɚɬɧɨ ɨɰɟɧɢɬɶ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ȽȺ, 
ɜɵɹɜɢɬɶ «ɫɥɚɛɵɟ ɡɜɟɧɶɹ» — ɷɥɟɦɟɧɬɵ, ɩɪɢɛɥɢɠɚɸɳɢɟɫɹ ɤ ɢɫɱɟɪɩɚɧɢɸ ɪɟɫɭɪɫɚ, 
— ɢ ɫɮɨɤɭɫɢɪɨɜɚɬɶ ɨɫɧɨɜɧɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɨɪɚ ɨɛɴɟɦɚ ɢ ɫɪɨɤɨɜ 
ɪɟɦɨɧɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɢɯ. 

Ɉɫɧɨɜɧɨɣ ɦɟɯɚɧɢɡɦ ɪɟɫɭɪɫɧɵɯ, ɬ. ɟ. ɫɨɩɪɹɠɟɧɧɵɯ ɫ ɞɥɢɬɟɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɬɤɚɡɨɜ ɫɜɹɡɚɧ ɫ ɩɨɫɬɟɩɟɧɧɵɦ ɧɚɤɨɩɥɟɧɢɟɦ ɭɫɬɚɥɨɫɬɧɵɯ 
ɩɨɜɪɟɠɞɟɧɢɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɢ ɪɚɡɜɢɬɢɸ ɦɚɤɪɨɞɟɮɟɤɬɨɜ ɢ, ɜ 
ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɤ ɪɚɡɪɭɲɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ [8-10]. ȼ ɨɬɥɢɱɢɟ ɨɬ ɜɢɞɢɦɵɯ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɞɟɮɟɤɬɨɜ, ɧɚɩɪɢɦɟɪ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɚɜɢɬɚɰɢɨɧɧɵɦɢ ɹɜɥɟɧɢɹɦɢ 
ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ, ɭɫɬɚɥɨɫɬɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ 
ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɫɤɪɵɬɧɨ, ɪɚɡɜɢɜɚɹɫɶ ɢɡ ɢɫɯɨɞɧɵɯ ɧɟɨɞɧɨɪɨɞɧɨɫɬɟɣ ɢ 
ɦɢɤɪɨɞɟɮɟɤɬɨɜ ɦɚɬɟɪɢɚɥɚ ɞɨ ɞɟɮɟɤɬɨɜ ɧɚ ɦɚɤɪɨɭɪɨɜɧɟ. ɉɪɢ ɷɬɨɦ ɧɚɤɨɩɥɟɧɧɨɟ 
ɭɫɬɚɥɨɫɬɧɨɟ ɩɨɜɪɟɠɞɟɧɢɟ ɧɚ ɷɬɨɣ ɫɤɪɵɬɨɣ ɫɬɚɞɢɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɢɤɚɤ ɧɟ 
ɨɬɪɚɠɚɟɬɫɹ ɧɚ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɚɯ ɚɝɪɟɝɚɬɚ (ɜɢɛɪɚɰɢɹ, ɛɢɟɧɢɟ, 
ɚɤɭɫɬɢɱɟɫɤɢɣ ɲɭɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɬ. ɩ.) ɢɥɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ. 
ɉɪɢɦɟɪɨɦ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɬɪɟɳɢɧɵ ɜɞɨɥɶ ɥɢɧɢɢ ɫɨɩɪɹɠɟɧɢɹ ɥɨɩɚɫɬɟɣ ɫɨ 
ɫɬɭɩɢɰɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ (ɊɈ) ɬɭɪɛɢɧɵ, ɫɩɪɨɜɨɰɢɪɨɜɚɧɧɵɟ 
ɩɪɨɰɟɫɫɨɦ ɫɜɚɪɤɢ (ɢɫɯɨɞɧɚɹ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɜ ɡɨɧɟ ɫɩɥɚɜɥɟɧɢɹ, 
ɧɚɥɢɱɢɟ ɩɭɫɬɨɬ ɢ ɢɧɨɪɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ) ɢ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɪɚɡɜɢɜɚɸɳɢɟɫɹ 
ɫɤɪɵɬɧɨ ɩɨɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɦɟɬɚɥɥɚ [11, 12]. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɧɢ ɢɫɩɨɥɶɡɭɟɦɵɟ 
ɫɟɝɨɞɧɹ ɫɢɫɬɟɦɵ ɞɢɚɝɧɨɫɬɢɤɢ, ɧɢ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɧɟɪɚɡɪɭɲɚɸɳɢɦɢ 
ɦɟɬɨɞɚɦɢ, ɩɪɢɦɟɧɹɟɦɵɦɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ, ɧɟ ɦɨɝɭɬ ɚɞɟɤɜɚɬɧɨ ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɭɫɬɚɥɨɫɬɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɢ ɜɩɥɨɬɶ ɞɨ ɩɨɹɜɥɟɧɢɹ ɬɪɟɳɢɧ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɚɫɬɨ ɫɤɥɚɞɵɜɚɟɬɫɹ 
ɜɩɟɱɚɬɥɟɧɢɟ, ɱɬɨ ɩɪɨɬɹɠɟɧɧɵɟ ɬɪɟɳɢɧɵ ɩɨɹɜɢɥɢɫɶ ɩɨɱɬɢ «ɜɧɟɡɚɩɧɨ», ɡɚ 
ɞɨɫɬɚɬɨɱɧɨ ɤɨɪɨɬɤɢɣ ɦɟɠɪɟɦɨɧɬɧɵɣ ɩɟɪɢɨɞ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɫɬɟɩɟɧɶ ɭɫɬɚɥɨɫɬɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ (ɞɟɝɪɚɞɚɰɢɢ) 
ɦɟɬɚɥɥɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɭɡɥɨɜ ȽȺ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɚ ɧɚ ɛɚɡɟ 
ɦɟɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɤɚɤ ɷɬɨ, ɧɚɩɪɢɦɟɪ, ɞɟɥɚɟɬɫɹ ɞɥɹ ɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ. Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɚɧɚɥɨɝɢɱɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɭɫɩɟɲɧɨ 
ɩɪɨɜɟɞɟɧɵ ɞɥɹ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ [13], ɧɨ ɩɨɤɚ ɜ ɭɫɥɨɜɢɹɯ 
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ɫɬɚɧɰɢɣ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɷɬɢ ɩɨɞɯɨɞɵ ɧɟ ɧɚɲɥɢ. ȼ ɰɟɥɹɯ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɪɟɦɨɧɬɨɜ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢɦɟɟɬ ɫɦɵɫɥ ɜɵɞɟɥɢɬɶ «ɨɩɚɫɧɵɟ» 
ɞɟɮɟɤɬɵ, ɬ. ɟ. ɩɪɢɜɨɞɹɳɢɟ ɤ ɨɬɤɚɡɭ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɰɟɥɨɦ ɢɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɵɜɟɞɟɧɢɹ ɟɝɨ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ. «Ɉɩɚɫɧɨɫɬɶ» ɞɟɮɟɤɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɜɡɜɟɲɢɜɚɧɢɹ ɪɢɫɤɨɜ ɨɬɤɚɡɚ ȽȺ ɩɪɢ ɛɟɡɭɫɥɨɜɧɨɦ ɨɛɟɫɩɟɱɟɧɢɢ 
ɩɪɢɟɦɥɟɦɨɝɨ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɢɫɯɨɞɹ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ 
ɰɟɥɟɣ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɧɚ ɪɚɡɧɵɯ ɷɬɚɩɚɯ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɨɛɨɪɭɞɨɜɚɧɢɹ: 

• ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
• ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
• ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɤɪɵɬɢɹ ɦɚɤɫɢɦɭɦɨɜ ɝɪɚɮɢɤɚ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ; 
• ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɢɛɵɥɢ; ɦɢɧɢɦɢɡɚɰɢɹ ɡɚɬɪɚɬ ɧɚ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɟɝɨ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ 
ɬ. ɩ. 

Ɇɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɨɛɧɚɪɭɠɢɜɚɟɦɵɯ ɬɪɟɳɢɧɨɩɨɞɨɛɧɵɯ ɞɟɮɟɤɬɨɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ: 

• ɛɨɥɶɲɢɦɢ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ ɷɥɟɦɟɧɬɨɜ ȽȺ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ 
ɩɪɨɜɟɞɟɧɢɟ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɧɟɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ(ɪɭɱɧɨɝɨ) ɤɨɧɬɪɨɥɹ; 

• ɨɝɪɚɧɢɱɟɧɧɨɣ ɞɨɫɬɭɩɧɨɫɬɶɸ ɤ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɡɨɧɚɦ ɜ ɫɥɭɱɚɟ ɧɟɩɨɥɧɨɣ 
ɪɚɡɛɨɪɤɢ ȽȺ; 

• ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɧɟɪɚɡɪɭɲɚɸɳɟɝɨ ɤɨɧɬɪɨɥɹ (ɇɄ), 
ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɞɢɚɝɧɨɫɬɢɪɭɟɦɵɯ ɞɟɮɟɤɬɨɜ; 

• ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɢ ɨɪɢɟɧɬɚɰɢɟɣ ɞɟɮɟɤɬɚ. 
Ⱦɥɹ ɝɢɞɪɨɬɭɪɛɢɧ ɦɢɧɢɦɚɥɶɧɵɣ ɭɜɟɪɟɧɧɨ ɪɚɫɩɨɡɧɚɜɚɟɦɵɣ ɪɚɡɦɟɪ ɞɟɮɟɤɬɚ 

ɫɨɫɬɚɜɥɹɟɬ, ɩɨ ɤɪɚɣɧɟɣ ɦɟɪɟ, ɧɟɫɤɨɥɶɤɨ ɦɢɥɥɢɦɟɬɪɨɜ, ɱɬɨ ɫ ɭɱɟɬɨɦ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɚɝɪɭɡɨɤ ɦɨɠɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɚɠɟ ɧɟɫɤɨɥɶɤɢɦ ɞɟɫɹɬɤɚɦ ɥɟɬ ɧɨɪɦɚɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɭɫɥɨɜɢɢ ɨɬɫɭɬɫɬɜɢɹ ɢɫɯɨɞɧɵɯ ɦɚɤɪɨɩɨɜɪɟɠɞɟɧɢɣ. ɉɨɞ 
ɞɟɣɫɬɜɢɟɦ ɲɬɚɬɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ ɪɚɡɜɢɬɢɟ ɬɪɟɳɢɧɵ ɨɬ ɢɫɯɨɞɧɨɝɨ 
ɞɟɮɟɤɬɚ ɪɚɡɦɟɪɨɦ l0 ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɪɨɢɫɯɨɞɢɬ ɞɨɫɬɚɬɨɱɧɨ ɦɟɞɥɟɧɧɨ 
(ɪɢɫɭɧɨɤ. 1.1) ɢ ɧɟ ɬɪɟɛɭɟɬ ɜɧɟɫɟɧɢɹ ɧɢɤɚɤɢɯ ɤɨɪɪɟɤɬɢɜ ɜ ɫɥɨɠɢɜɲɢɣɫɹ 
ɪɟɝɥɚɦɟɧɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
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Ɋɢɫɭɧɨɤ 1.1 – ȼɥɢɹɧɢɟ ɬɪɟɳɢɧɵ ɧɚ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɪɟɦɨɧɬɨɜ: 
Ɍ* - ɞɚɬɚ ɩɪɟɞɵɞɭɳɟɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ; Ɍ** - ɞɚɬɚ ɬɟɤɭɳɟɝɨ ɨɛɫɥɭɞɨɜɚɧɢɹ; ∆Ɍɩɪ – 

ɩɪɢɪɚɛɨɬɚɧɧɵɣ ɩɟɪɢɨɞ; ∆Ɍɦɪ – ɩɟɪɢɨɞ ɦɟɠɞɭ ɤɚɩɢɬɚɥɶɧɵɦɢ ɪɟɦɨɧɬɚɦɢ (ɦɟɠɪɟɦɨɧɬɧɵɣ 
ɩɟɪɢɨɞ); ∆Ɍɫ – ɩɟɪɢɨɞ ɩɨɞɪɚɫɬɚɧɢɹ ɬɪɟɳɢɧ ɞɨ ɤɪɢɬɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɫ ɦɨɦɟɧɬɚ Ɍ**; Ɍɧɤ – 

ɦɨɦɟɧɬ, ɤɨɝɞɚ ɞɥɢɧɚ ɬɪɟɳɢɧɵ ɞɨɫɬɢɝɚɟɬ ɩɨɪɨɝɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɦɟɬɨɞɨɜ ɇɄ; Ɍɤɪ – ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɪɢɬɢɱɟɫɤɨɦɭ ɪɚɡɦɟɪɭ ɬɪɟɳɢɧɵ. 

 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɞɟɮɟɤɬɚ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɞɚɠɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɢ 

ɦɢɤɪɨɞɟɮɟɤɬɵ ɦɚɬɟɪɢɚɥɚ. ɉɟɪɢɨɞ ɦɟɞɥɟɧɧɨɝɨ ɪɚɡɜɢɬɢɹ ɬɪɟɳɢɧɵ, ɨɬ ɢɫɯɨɞɧɵɯ 
ɞɟɮɟɤɬɨɜ ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɬɹɠɟɧɧɵɯ ɦɚɤɪɨɞɟɮɟɤɬɨɜ, ɩɪɚɤɬɢɱɟɫɤɢ 
ɜɩɥɨɬɶ ɞɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ Ɍɤɪ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɧɢɡɤɨɱɚɫɬɨɬɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ (LCF), ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦɢ 
ɚɦɩɥɢɬɭɞɚɦɢ. Ȼɨɥɶɲɢɟ ɚɦɩɥɢɬɭɞɵ ɧɚɝɪɭɡɨɤ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ ɞɟɮɟɤɬɨɜ, 
ɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɚɹ ɱɚɫɬɨɬɚ ɨɩɪɟɞɟɥɹɟɬ ɧɟɜɵɫɨɤɭɸ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɬɪɟɳɢɧ. 
ɇɢɡɤɨɱɚɫɬɨɬɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɠɢɦɚɦ ɩɭɫɤɚ/ɨɫɬɚɧɨɜɚ ȽȺ, 
ɫɛɪɨɫɚ/ɧɚɛɨɪɚ ɦɨɳɧɨɫɬɢ, ɪɚɛɨɬɟ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢ ɢɦɟɟɬ ɱɚɫɬɨɬɵ, 
ɫɨɩɨɫɬɚɜɢɦɵɟ ɫ ɨɛɨɪɨɬɧɨɣ ɱɚɫɬɨɬɨɣ ɚɝɪɟɝɚɬɚ.  

ɉɪɢ ɩɪɨɞɨɥɠɟɧɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɟɥɚɦɢ ɜɪɟɦɟɧɢ ɜɨɡɧɢɤɚɟɬ ɪɢɫɤ ɨɬɤɚɡɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ: ɢɫɯɨɞɧɵɟ ɦɢɤɪɨɞɟɮɟɤɬɵ ɩɨɞ ɞɟɣɫɬɜɢɟɦ LCF ɩɪɟɜɵɫɢɥɢ 
ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ lɤɪ = l(Tɤɪ), ɜɵɲɟ ɤɨɬɨɪɨɝɨ ɞɚɠɟ ɧɟɛɨɥɶɲɨɟ ɩɨ ɚɦɩɥɢɬɭɞɟ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɟ ɧɚɝɪɭɠɟɧɢɟ (ɇɋF), ɪɚɧɟɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɤɚɡɵɜɚɸɳɟɟ 
ɜɥɢɹɧɢɹ ɧɚ ɪɚɡɜɢɬɢɟ ɞɟɮɟɤɬɨɜ, ɩɪɢɜɨɞɢɬ ɤ ɛɵɫɬɪɨɦɭ ɢɯ ɩɨɞɪɚɫɬɚɧɢɸ ɡɚ ɫɱɟɬ 
ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ ɩɭɥɶɫɚɰɢɣ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɡɨɧɟ ɜɟɪɲɢɧɵ ɬɪɟɳɢɧɵ.  

ɇɚɱɢɧɚɹ ɫ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ Ɍɪ, ɜɥɢɹɧɢɟ ɇɋF-ɧɚɝɪɭɡɨɤ ɫɬɚɧɨɜɢɬɫɹ 
ɨɩɪɟɞɟɥɹɸɳɢɦ, ɦɟɧɹɟɬɫɹ ɦɟɯɚɧɢɡɦ ɪɚɡɜɢɬɢɹ ɬɪɟɳɢɧ ɢ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɫɤɨɪɨɫɬɶ ɢɯ ɪɨɫɬɚ. ȼɚɠɧɨ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɧɚɝɪɭɡɤɢ 
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ɫɨɩɪɨɜɨɠɞɚɸɬ ɪɚɛɨɬɭ ȽȺ ɧɚ ɪɟɠɢɦɚɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɞɥɹ ɞɥɢɬɟɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɜɛɥɢɡɢ ɨɩɬɢɦɭɦɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɪɚɡɜɢɜɚɸɳɢɟɫɹ ɞɟɮɟɤɬɵ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɵ 
ɫ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶɸ ɪɚɛɨɬɵ. ɂɦɟɧɧɨ ɇɋF-ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ 
ɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɫɱɟɪɩɚɧɢɹ ɪɟɫɭɪɫɚ ɢ ɨɩɪɟɞɟɥɹɸɬ ɫɪɨɤɢ 
ɫɥɟɞɭɸɳɟɝɨ ɪɟɦɨɧɬɚ ɧɚ ɡɚɩɪɨɟɤɬɧɵɯ ɫɪɨɤɚɯ ɫɥɭɠɛɵ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ∆Ɍc ɢ ɤɨɪɪɟɤɬɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɨɤɨɜ 
ɫɥɟɞɭɸɳɟɝɨ ɪɟɦɨɧɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɤɢɧɟɬɢɤɢ ɪɨɫɬɚ ɬɪɟɳɢɧɵ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ ɫ ɭɱɟɬɨɦ ɨɛɧɚɪɭɠɟɧɧɵɯ ɢ ɜɨɡɦɨɠɧɵɯ 
(ɩɨɤɚ ɟɳɟ ɧɟɨɛɧɚɪɭɠɟɧɧɵɯ — ɫɤɪɵɬɵɯ) ɞɟɮɟɤɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɭɱɢɬɵɜɚɸɳɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ, ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽȺ, ɥɨɤɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ 
ɝɟɨɦɟɬɪɢɢ ɜ ɨɛɥɚɫɬɢ ɞɟɮɟɤɬɚ, ɞɟɝɪɚɞɚɰɢɸ ɫɜɨɣɫɬɜ ɦɟɬɚɥɥɚ ɜɨ ɜɪɟɦɟɧɢ ɜ 
ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɪɟɞɟ, ɩɨɫɥɟɞɫɬɜɢɹ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɧɟɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. ɋ 
ɭɱɟɬɨɦ ɫɥɨɠɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ ɮɚɤɬɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɜɟɪɢɮɢɤɚɰɢɸ ɦɨɞɟɥɟɣ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɬɭɪɧɵɯ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ. 
Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɞɨɥɝɨɫɪɨɱɧɵɣ ɩɪɨɝɧɨɡ 
ɩɨɜɟɞɟɧɢɹ ɚɝɪɟɝɚɬɚ ɜ ɭɫɥɨɜɢɹɯ ɮɚɤɬɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ ɪɟɦɨɧɬɧɵɯ ɨɩɟɪɚɰɢɣ. Ʉ 
«ɧɟɞɨɫɬɚɬɤɚɦ» ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɛɨɪɚ ɢ ɚɧɚɥɢɡɚ 
ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɢɧɮɨɪɦɚɰɢɢ ɢ ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɜɚɥɢɮɢɤɚɰɢɢ 
ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɪɨɜɨɞɹɳɢɯ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɭɞɨɪɨɠɚɟɬ 
ɩɨɞɨɛɧɵɟ ɩɪɨɰɟɞɭɪɵ. 

Ɋɟɦɨɧɬɧɵɟ ɨɩɟɪɚɰɢɢ ɜɧɨɫɹɬ ɫɭɳɟɫɬɜɟɧɧɵɣ ɜɤɥɚɞ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɫɬɶ 
ɬɭɪɛɢɧɵ ɢ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɧɚ ɟɟ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɪɟɫɭɪɫ, ɨɫɨɛɟɧɧɨ 
ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɢ ɫɜɟɪɯɞɥɢɬɟɥɶɧɵɯ ɫɪɨɤɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ: 

- ɭɫɬɪɚɧɟɧɢɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɞɟɮɟɤɬɨɜ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ 
ɪɟɫɭɪɫɚ ɡɚ ɫɱɟɬ ɥɢɤɜɢɞɚɰɢɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ ɦɟɬɚɥɥɚ; 

- ɫɨɡɞɚɧɢɟ ɩɨɥɹ ɨɫɬɚɬɨɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɩɥɚɜɤɢ ɢ ɡɚɜɚɪɤɢ 
ɞɟɮɟɤɬɨɜ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɰɢɤɥɚ ɧɚɝɪɭɠɟɧɢɹ ɢ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɪɟɫɭɪɫɚ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɬɪɟɳɢɧɨɫɬɨɣɤɨɫɬɢ; ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɰɢɤɥɚ ɧɚɝɪɭɠɟɧɢɹ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɪɨɫɬɚ ɬɪɟɳɢɧɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɪɚɡɦɚɯɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɣ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨɪɨɝɨɜɨɟ ɡɧɚɱɟɧɢɟ, ɨɩɪɟɞɟɥɹɸɳɟɟ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧɵ; 

- ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɝɟɨɦɟɬɪɢɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ (ɢɡɦɟɧɟɧɢɟ ɡɚɡɨɪɨɜ ɦɟɠɞɭ 
ɜɪɚɳɚɸɳɢɦɢɫɹ ɢ ɧɟɩɨɞɜɢɠɧɵɦɢ ɱɚɫɬɹɦɢ ȽȺ, ɬɨɥɳɢɧ ɷɥɟɦɟɧɬɨɜ ɡɚ ɫɱɟɬ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɢ ɪɟɦɨɧɬɟ ɢ/ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɩɨɜɪɟɠɞɟɧɧɵɯ 
ɞɟɬɚɥɟɣ ɜɵɛɨɪɤɚ ɦɟɬɚɥɥɚ ɢɥɢ ɡɚɜɚɪɤɢ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɬ.ɩ). ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɢɡɦɟɧɟɧɢɸ ɢ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɸ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɬ.ɟ ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɪɟɫɭɪɫɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ȽȺ ɤɚɤ 
ɜ ɥɭɱɲɭɸ, ɬɚɤ ɢ ɜ ɯɭɞɲɭɸ ɫɬɨɪɨɧɵ [1].   
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1.2 ɇɚɞɟɠɧɨɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼɨɩɪɨɫɚɦ ɧɚɞɟɠɧɨɫɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɞɟɥɹɟɬɫɹ ɫɟɝɨɞɧɹ 

ɩɨɜɵɲɟɧɧɨɟ ɜɧɢɦɚɧɢɟ ɜɨ ɜɫɟɦ ɦɢɪɟ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɫɨɨɛɪɚɠɟɧɢɹɦɢ. ɇɚɞɟɠɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɤɥɚɞɵɜɚɟɬɫɹ ɩɪɢ 
ɟɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɦɨɧɬɚɠɟ, ɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɞɟɠɧɨɫɬɶ ɬɨɥɶɤɨ 
ɪɚɫɯɨɞɭɟɬɫɹ ɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ (ɧɟ ɜɫɟɝɞɚ ɩɨɥɧɨɫɬɶɸ) ɩɪɢ ɪɟɦɨɧɬɚɯ. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɨɡɞɚɜɚɟɦɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɲɢɧ 
ɪɟɚɥɢɡɭɟɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɧɟ ɜ ɫɮɟɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɚ ɜ ɫɮɟɪɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɉɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɦɚɲɢɧ, ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ, ɜ 
ɱɚɫɬɧɨɫɬɢ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɛɳɟɫɬɜɚ. Ⱦɥɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɚɤɬɭɚɥɶɧɨɫɬɶ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɬɟɦ ɛɨɥɟɟ ɨɱɟɜɢɞɧɚ, ɱɬɨ ɦɨɪɚɥɶɧɨɟ 
ɫɬɚɪɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɡɚɦɟɞɥɹɟɬɫɹ ɫ ɝɨɞɚɦɢ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɨ ɭɪɨɜɧɸ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɄɉȾ ɢ ɤɚɜɢɬɚɰɢɨɧɧɵɦ ɤɚɱɟɫɬɜɚɦ ɝɢɞɪɨɬɭɪɛɢɧɵ ɭɠɟ ɞɨɫɬɢɝɥɢ 
ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɫɜɨɢɯ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɢ ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɯ ɡɚɦɟɧɵ 
ɛɭɞɟɬ ɞɢɤɬɨɜɚɬɶɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɫɨɨɛɪɚɠɟɧɢɹɦɢ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 
ɝɢɞɪɨɦɚɲɢɧ. 

ɉɨɧɹɬɢɟ “ɧɚɞɟɠɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ” ɦɨɠɟɬ ɬɪɚɤɬɨɜɚɬɶɫɹ ɜ ɲɢɪɨɤɨɦ ɢ 
ɭɡɤɨɦ ɫɦɵɫɥɟ. 

Ɉɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɬɟɪɦɢɧɨɥɨɝɢɸ Ⱥɤɚɞɟɦɢɢ ɇɚɭɤ [14] ɩɨɞ “ɧɚɞɟɠɧɨɫɬɶɸ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ” ɜ ɲɢɪɨɤɨɦ ɫɦɵɫɥɟ ɩɨɧɢɦɚɟɬɫɹ ɟɝɨ ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɛɨɬɚɬɶ ɜ 
ɪɟɠɢɦɚɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ, ɛɟɡ ɫɧɢɠɟɧɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. Ɍɚɤɚɹ ɬɪɚɤɬɨɜɤɚ ɜɩɨɥɧɟ ɩɨɧɹɬɧɚ, ɤɨɝɞɚ ɪɟɱɶ 
ɢɞɟɬ ɨ ɧɚɞɟɠɧɨɫɬɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɬɟɤɭɳɟɦ (ɧɚɫɬɨɹɳɟɦ) 
ɜɪɟɦɟɧɢ. ɇɚɞɟɠɧɨɫɬɶ ɫɜɹɡɵɜɚɟɬɫɹ ɡɞɟɫɶ ɫɨ ɫɬɚɛɢɥɶɧɨɫɬɶɸ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɭɪɨɜɟɧɶ 
ɄɉȾ, ɜɢɛɪɚɰɢɢ ɨɩɨɪɧɵɯ ɭɡɥɨɜ, ɛɢɟɧɢɹ ɜɚɥɚ ɢ ɬ.ɞ. ȼɚɠɧɨɫɬɶ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɭɤɚɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɢɯ 
ɪɚɡɜɢɬɢɹ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɜɨɞɚ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɟɦɨɧɬ ɧɟ ɜɵɡɵɜɚɟɬ ɫɨɦɧɟɧɢɣ, ɢ ɬɚɤɨɣ ɤɨɧɬɪɨɥɶ ɧɚɯɨɞɢɬ ɫɜɨɟ 
ɜɨɩɥɨɳɟɧɢɟ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɦɨɧɢɬɨɪɢɧɝɚ ɢ ɞɢɚɝɧɨɫɬɢɤɢ. Ɉɞɧɚɤɨ 
ɭɯɭɞɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɹɜɥɹɟɬɫɹ 
ɩɨɤɚɡɚɬɟɥɟɦ ɭɳɟɪɛɚ ɨɬ ɫɧɢɠɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ, ɧɨ ɧɟ ɦɨɠɟɬ ɫɥɭɠɢɬɶ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɦɟɪɨɣ ɧɚɞɟɠɧɨɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɵ ɧɚɞɟɠɧɨɫɬɢ ɞɨɥɠɧɵ 
ɜɵɫɬɭɩɚɬɶ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɨɰɟɧɤɢ ɭɯɭɞɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɬɭɪɛɢɧ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɪɚɛɨɬɵ, ɩɨɫɬɪɨɟɧɢɟ ɤɨɬɨɪɵɯ ɧɚ ɫɟɝɨɞɧɹɲɧɟɦ ɭɪɨɜɧɟ 
ɡɧɚɧɢɣ ɧɟɜɨɡɦɨɠɧɨ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ [15,16], ɱɬɨ 
ɮɚɤɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɬɭɪɛɢɧ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ Ƚɗɋ ɦɨɝɭɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɡɧɢɬɶɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. ɋɢɬɭɚɰɢɢ ɡɞɟɫɶ ɜɨɡɧɢɤɚɸɬ ɫɚɦɵɟ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ. Ɉɞɢɧ ɚɝɪɟɝɚɬ ɢɦɟɟɬ, ɧɚɩɪɢɦɟɪ, ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɣ 
ɨɩɨɪɧɵɯ ɭɡɥɨɜ, ɞɪɭɝɨɣ - ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɫ ɤɚɜɢɬɚɰɢɨɧɧɵɦɢ ɨɝɪɚɧɢɱɟɧɢɹɦɢ 
ɦɨɳɧɨɫɬɢ, ɧɚ ɬɪɟɬɶɟɦ - ɨɬɦɟɱɚɟɬɫɹ ɫɧɢɠɟɧɧɵɣ ɭɪɨɜɟɧɶ ɄɉȾ ɢɡ-ɡɚ ɷɪɨɡɢɨɧɧɵɯ 
ɪɚɡɪɭɲɟɧɢɣ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ, ɱɟɬɜɟɪɬɵɣ - ɩɟɪɟɜɟɞɟɧ ɜ ɩɪɨɩɟɥɥɟɪɧɵɣ ɪɟɠɢɦ ɢ 
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ɬɚɤ ɞɚɥɟɟ. ɂɧɚɱɟ ɝɨɜɨɪɹ, ɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɦɚɲɢɧ ɢɦɟɸɬ 
ɦɟɫɬɨ ɬɟ ɢɥɢ ɢɧɵɟ ɨɬɤɥɨɧɟɧɢɹ, ɢ ɩɨɷɬɨɦɭ ɨɧɢ ɧɟ ɨɛɥɚɞɚɸɬ ɞɨɥɠɧɨɣ 
ɧɚɞɟɠɧɨɫɬɶɸ ɜ ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɲɢɪɨɤɨɣ ɬɪɚɤɬɨɜɤɟ ɷɬɨɝɨ ɩɨɧɹɬɢɹ. ɇɨ ɨɛɳɢɦ 
ɜɨ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɥɭɱɚɹɯ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɜɫɟ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɸɬ 
ɫɜɨɸ ɝɥɚɜɧɭɸ ɮɭɧɤɰɢɸ - ɭɱɚɫɬɜɭɸɬ ɜ ɩɨɤɪɵɬɢɢ ɝɪɚɮɢɤɚ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɹ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɥɟɞɧɟɣ ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɢ, ɩɨɞ “ɧɚɞɟɠɧɨɫɬɶɸ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ” ɜ ɭɡɤɨɦ ɫɦɵɫɥɟ ɩɨɧɢɦɚɟɬɫɹ ɟɝɨ ɜɟɪɨɹɬɧɨɫɬɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɪɚɛɨɬɚɬɶ ɜ ɬɪɟɛɭɟɦɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ ɪɟɠɢɦɚɯ. ȼ ɬɚɤɨɣ ɩɨɫɬɚɧɨɜɤɟ ɜɨɩɪɨɫɚ ɧɟ 
ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɨɬɞɟɥɶɧɵɟ ɦɚɲɢɧɵ ɦɨɝɭɬ ɜɵɞɚɜɚɬɶ ɬɪɟɛɭɟɦɭɸ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
ɦɨɳɧɨɫɬɶ ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɄɉȾ, ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɜɢɛɪɚɰɢɣ ɢ ɞɚɠɟ ɢɦɟɬɶ 
ɨɝɪɚɧɢɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɇɚɯɨɠɞɟɧɢɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɨɫɧɨɜɚɧɨ ɧɚ 
ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɚɟɦɨɣ ɢɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɹɜɥɹɟɬɫɹ 
ɝɪɨɦɚɞɧɵɦ ɩɨ ɨɛɴɟɦɭ ɷɤɫɩɟɪɢɦɟɧɬɨɦ ɫ ɪɟɚɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɵɣ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɧɢ ɜ ɨɞɧɨɣ ɥɚɛɨɪɚɬɨɪɢɢ. ȼ ɷɬɨɦ 
ɨɩɵɬɟ ɧɚɯɨɞɹɬ ɫɜɨɟ ɨɬɪɚɠɟɧɢɟ ɜɫɟ ɨɩɪɟɞɟɥɹɸɳɢɟ ɧɚɞɟɠɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
ɮɚɤɬɨɪɵ: ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɢɡɝɨɬɨɜɥɟɧɢɟ, ɦɨɧɬɚɠ, ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɪɟɦɨɧɬɚ. Ɋɟɬɪɨɫɩɟɤɬɢɜɧɵɟ ɞɚɧɧɵɟ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɞɟɠɧɨɫɬɢ ɞɜɭɯ 
ɜɢɞɨɜ: ɤɨɦɩɥɟɤɫɧɵɯ (ɨɛɨɛɳɚɸɳɢɯ) ɩɨɤɚɡɚɬɟɥɟɣ, ɨɩɢɫɵɜɚɸɳɢɯ ɜ ɰɟɥɨɦ 
ɧɚɞɟɠɧɨɫɬɶ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɬɢɩɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚɞɟɠɧɨɫɬɢ 
ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɭɡɥɨɜ ɦɚɲɢɧ [17].  
 

1.3 ɉɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɨɛɥɟɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɢ ɦɧɨɝɨɰɢɤɥɨɜɨɝɨ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɧɚɝɪɭɠɟɧɢɹ. ɂɫɱɟɪɩɚɧɢɟ ɪɟɫɭɪɫɚ ɦɧɨɝɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɜɨɩɪɨɫɚ 
ɨ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
ɩɪɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢɥɢ ɡɚɦɟɧɟ ɦɨɪɚɥɶɧɨ ɢ ɮɢɡɢɱɟɫɤɢ 
ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɢɯ ɦɨɳɧɨɫɬɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ. ɗɬɨ ɬɪɟɛɭɟɬ ɜɵɫɨɤɨɬɨɱɧɵɯ, ɨɩɟɪɚɬɢɜɧɵɯ ɦɟɬɨɞɢɤ ɢ ɩɪɨɝɪɚɦɦ ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɱɧɨɫɬɢ ɢ ɞɢɧɚɦɢɤɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɢ 
ɪɚɡɧɵɯ ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɡɧɚɱɢɬɟɥɶɧɵɟ ɞɨɫɬɢɠɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ ɩɪɨɱɧɨɫɬɢ 
ɰɢɤɥɢɱɟɫɤɢ ɫɢɦɦɟɬɪɢɱɧɵɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɢɯ ɧɚɞɟɠɧɨɫɬɢ 
ɨɫɬɚɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. ɗɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɫɥɨɠɧɨɣ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɝɟɨɦɟɬɪɢɟɣ, ɭɫɥɨɜɢɹɦɢ ɡɚɤɪɟɩɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɢɦ 
ɫɩɟɤɬɪɨɦ ɜɨɫɩɪɢɧɢɦɚɟɦɵɯ ɧɚɝɪɭɡɨɤ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɦɢ ɭɡɥɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɹɜɥɹɸɬɫɹ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɢɥɨɜɨɟ ɤɪɟɩɥɟɧɢɟ 
ɮɥɚɧɰɚ ɤɪɵɲɤɢ ɤ ɫɬɚɬɨɪɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɢɥɢ ɝɢɞɪɨɦɚɲɢɧɵ ɫ ɩɨɦɨɳɶɸ ɲɩɢɥɟɤ. 
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ɉɨɜɵɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɬɪɟɛɭɟɬ 
ɜɵɫɨɤɨɬɨɱɧɵɯ ɢ ɨɩɟɪɚɬɢɜɧɵɯ ɦɟɬɨɞɢɤ ɢ ɩɪɨɝɪɚɦɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɇȾɋ) ɢ ɞɢɧɚɦɢɤɢ ɭɡɥɨɜ 
ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢ ɪɚɡɧɵɯ ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɗɬɨ ɩɨɡɜɨɥɢɬ 
ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɤɪɵɲɤɢ ɢ ɮɥɚɧɰɟɜɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɷɮɮɟɤɬɢɜɟɧ 
ɤɨɦɩɥɟɤɫɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɤɚɤ 
ɡɧɚɱɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ (ɚɧɚɥɢɡ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɢ ɪɟɦɨɧɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɦɟɬɚɥɥɚ, 
ɚɧɚɥɢɡ ɧɚɪɚɛɨɬɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɡɧɵɯ ɪɟɠɢɦɚɯ, ɢɫɫɥɟɞɨɜɚɧɢɟ 
ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ ɬ.ɩ.), ɬɚɤ ɢ ɪɚɡɪɚɛɨɬɤɭ ɫɨɜɪɟɦɟɧɧɵɯ ɜɵɫɨɤɨɬɨɱɧɵɯ 
ɦɟɬɨɞɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɝɨ ɇȾɋ ɢ ɞɢɧɚɦɢɤɢ ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɬɭɪɛɢɧ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɭɱɟɬɟ ɢɯ ɪɟɚɥɶɧɨɣ ɝɟɨɦɟɬɪɢɢ, ɭɫɥɨɜɢɣ ɡɚɤɪɟɩɥɟɧɢɹ ɢ ɧɚɝɪɭɠɟɧɢɹ 
[18]. 
 
 1.4 Ɋɚɡɪɭɲɟɧɢɟ ɞɟɬɚɥɟɣ ɦɚɲɢɧ ɨɬ ɭɫɬɚɥɨɫɬɢ 
 

Ʉɪɟɩɟɠ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɲɩɢɥɟɤ, ɛɨɥɬɨɜ, ɝɚɟɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɤɪɟɩɥɟɧɢɹ ɞɟɬɚɥɟɣ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɚɲɢɧ, ɡɚɧɢɦɚɟɬ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ 
ɨɛɟɫɩɟɱɟɧɢɢ ɢɯ ɧɚɞɟɠɧɨɣ ɢ ɞɨɥɝɨɜɟɱɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɫɨɛɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɷɬɚ ɩɪɨɛɥɟɦɚ ɩɪɢɨɛɪɟɥɚ ɩɨɫɥɟ ɫɥɭɱɢɜɲɟɣɫɹ ɜ 2009 ɝ. ɚɜɚɪɢɢ ɧɚ ɋɚɹɧɨ-
ɒɭɲɟɧɫɤɨɣ Ƚɗɋ, ɝɞɟ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɲɩɢɥɟɤ ɛɵɥɚ ɫɨɪɜɚɧɚ ɤɪɵɲɤɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ № 2.  

ɋɨɝɥɚɫɧɨ ɷɤɫɩɟɪɬɢɡɟ, ɜɵɩɨɥɧɟɧɧɨɣ ɈȺɈ «ɐɇɂɂɌɆȺɒ», ɛɵɥɨ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɚɡɪɭɲɟɧɧɵɟ ɲɩɢɥɶɤɢ Ɇ80 ɛɵɥɢ ɢɡɝɨɬɨɜɥɟɧɵ ɢɡ ɭɝɥɟɪɨɞɢɫɬɨɣ 
ɫɬɚɥɢ 35, ɚ ɢɯ ɢɡɥɨɦ ɢɦɟɥ ɯɚɪɚɤɬɟɪ ɭɫɬɚɥɨɫɬɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ [19]. 
 ɂɡɜɟɫɬɧɨ, ɱɬɨ ɦɧɨɝɨɤɪɚɬɧɵɟ ɰɢɤɥɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɹɬ ɤ 
ɪɚɡɪɭɲɟɧɢɸ ɞɟɬɚɥɟɣ ɦɚɲɢɧ ɢ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ, ɭɪɨɜɟɧɶ 
ɤɨɬɨɪɵɯ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɧɚɩɪɹɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɪɚɡɪɭɲɚɸɬ ɦɟɬɚɥɥ ɜ ɫɥɭɱɚɟ 
ɨɞɧɨɤɪɚɬɧɨɝɨ ɧɚɝɪɭɠɟɧɢɹ. Ɋɚɡɪɭɲɟɧɢɟ ɦɨɠɟɬ ɧɚɫɬɭɩɚɬɶ ɩɪɢ ɧɚɩɪɹɠɟɧɢɹɯ ɧɢɠɟ 
ɧɟ ɬɨɥɶɤɨ ɩɪɟɞɟɥɚ ɬɟɤɭɱɟɫɬɢ, ɧɨ ɢ ɧɢɠɟ ɩɪɟɞɟɥɚ ɭɩɪɭɝɨɫɬɢ. ɗɬɨ ɹɜɥɟɧɢɟ 
ɧɚɡɵɜɚɟɬɫɹ ɭɫɬɚɥɨɫɬɶɸ ɭɫɬɚɥɨɫɬɢ ɦɟɬɚɥɥɨɜ. 

ɍɫɬɚɥɨɫɬɶ ɦɟɬɚɥɥɨɜ ɩɪɨɹɜɥɹɟɬ ɫɟɛɹ ɜ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɦɢɤɪɨɬɪɟɳɢɧ ɜ 
ɦɟɫɬɚɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ, ɚ ɢɦɟɧɧɨ - ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɥɢ ɜ 
ɩɪɢɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ ɜɨɡɥɟ ɫɥɟɞɨɜ ɨɛɪɚɛɨɬɤɢ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɜ ɦɟɫɬɚɯ ɪɟɡɤɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɫɟɱɟɧɢɹ ɢɥɢ ɜɨɡɥɟ ɞɪɭɝɢɯ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ. Ɍɪɟɳɢɧɵ ɭɫɬɚɥɨɫɬɢ 
ɩɨɹɜɥɹɸɬɫɹ ɩɨɫɬɟɩɟɧɧɨ ɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɫ ɧɟɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ ɜɝɥɭɛɶ 
ɞɟɬɚɥɢ, ɩɨɤɚ ɟɟ ɫɟɱɟɧɢɟ ɧɟ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɤɪɢɬɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɵ, ɩɨɫɥɟ ɱɟɝɨ 
ɧɚɫɬɭɩɚɟɬ ɯɪɭɩɤɢɣ ɞɨɥɨɦ ɢɡɞɟɥɢɹ.  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɩɨɜɬɨɪɧɨ-ɩɟɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɰɢɤɥɵ 
ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɞɟɥɹɸɬ ɧɚ ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɣ ɫɢɦɦɟɬɪɢɱɧɵɣ, ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɣ 
ɚɫɢɦɦɟɬɪɢɱɧɵɣ, ɩɭɥɶɫɢɪɭɸɳɢɣ ɢ ɡɧɚɤɨɩɨɫɬɨɹɧɧɵɣ (ɪɢɫɭɧɨɤ 1.2). ɐɢɤɥ 
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ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ (a=(max-min)/2), ɫɪɟɞɧɢɦ 
ɧɚɩɪɹɠɟɧɢɟɦ (ɬ=(max+min)/2) ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɚɫɢɦɦɟɬɪɢɢ (R=min/max). 
 

 
Ɋɢɫɭɧɨɤ 1.2 - ɏɚɪɚɤɬɟɪ ɩɨɜɬɨɪɧɨ-ɩɟɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɧɚ 

ɭɫɬɚɥɨɫɬɶ: 
ɚ - ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɣ ɫɢɦɦɟɬɪɢɱɧɵɣ, ɛ - ɡɧɚɤɨɩɟɪɟɦɟɧɧɵɣ ɚɫɢɦɦɟɬɪɢɱɧɵɣ, ɜ - 

ɩɭɥɶɫɢɪɭɸɳɢɣ, ɝ – ɡɧɚɤɨɩɨɫɬɨɹɧɧɵɣ. 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɬɚɥɥɨɜ ɭɫɬɚɥɨɫɬɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɩɪɟɞɟɥɨɦ ɜɵɧɨɫɥɢɜɨɫɬɢ. ɉɪɟɞɟɥɨɦ ɜɵɧɨɫɥɢɜɨɫɬɢ ɧɚɡɵɜɚɸɬ ɧɚɢɛɨɥɶɲɟɟ 
ɧɚɩɪɹɠɟɧɢɟ ɰɢɤɥɚ, ɤɨɬɨɪɨɟ ɜɵɞɟɪɠɢɜɚɟɬ ɦɟɬɚɥɥ ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢ ɥɸɛɨɦ 
ɤɨɥɢɱɟɫɬɜɟ ɰɢɤɥɨɜ. ɉɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɫ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɚɫɢɦɦɟɬɪɢɟɣ ɰɢɤɥɚ ɢ ɨɛɨɡɧɚɱɚɸɬ R. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨɟ ɢɫɩɵɬɚɧɢɟ 
ɧɚ ɭɫɬɚɥɨɫɬɶ ɩɪɨɜɨɞɹɬ ɩɪɢ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɦ ɫɢɦɦɟɬɪɢɱɧɨɦ ɰɢɤɥɟ (R= -1), 
ɩɨɷɬɨɦɭ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɚ ɜɵɧɨɫɥɢɜɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɨɛɨɡɧɚɱɟɧɢɟ -1. 

ɉɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɧɚɯɨɞɹɬ ɩɨ ɞɢɚɝɪɚɦɦɚɦ, ɤɨɬɨɪɵɟ ɫɬɪɨɹɬ ɜ 
ɤɨɨɪɞɢɧɚɬɚɯ “ - N” (ɝɞɟ N - ɱɢɫɥɨ ɰɢɤɥɨɜ) (ɪɢɫɭɧɨɤ 1.3). ɉɪɟɞɟɥɭ ɜɵɧɨɫɥɢɜɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɩɪɹɠɟɧɢɟ ɰɢɤɥɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɤɪɢɜɚɹ ɜɵɯɨɞɢɬ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ (ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɧɚɯɨɞɹɬ ɮɢɡɢчɟɫɤɢɣ ɩɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ).  
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Ɋɢɫɭɧɨɤ 1.3 - Ʉɪɢɜɵɟ ɜɵɧɨɫɥɢɜɨɫɬɢ: 

1 - ɞɥɹ ɫɬɚɥɟɣ (ɮɢɡɢɱɟɫɤɢɣ ɩɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ), 2 - ɞɥɹ ɰɜɟɬɧɵɯ ɫɩɥɚɜɨɜ. 
 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɟɞɟɥɚ ɜɵɧɨɫɥɢɜɨɫɬɢ ɫɬɚɥɢ ɨɝɪɚɧɢɱɢɜɚɸɬɫɹ 107 
ɰɢɤɥɚɦɢ (ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɧɚɡɵɜɚɸɬ ɛɚɡɨɣ ɢɫɩɵɬɚɧɢɣ).  Ⱦɥɹ ɰɜɟɬɧɵɯ 
ɦɟɬɚɥɥɨɜ ɢ ɫɩɥɚɜɨɜ, ɤɨɬɨɪɵɟ, ɜ ɨɫɧɨɜɧɨɦ, ɧɟ ɢɦɟɸɬ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɧɚ 
ɤɪɢɜɵɯ ɭɫɬɚɥɨɫɬɢ (ɤɪɢɜɚɹ 2 ɧɚ ɪɢɫɭɧɤɟ 1.3), ɧɚɯɨɞɹɬ ɨɝɪаɧɢчɟɧɧɵɣ ɩɪɟɞɟɥ 
ɜɵɧɨɫɥɢɜɨɫɬɢ - ɧɚɢɛɨɥɶɲɟɟ ɧɚɩɪɹɠɟɧɢɟ ɰɢɤɥɚ, ɤɨɬɨɪɨɟ ɜɵɞɟɪɠɢɜɚɟɬ ɦɚɬɟɪɢɚɥ 
ɛɟɡ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢ ɛɚɡɨɜɨɦ ɱɢɫɥɟ ɰɢɤɥɨɜ. Ȼɚɡɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɫɬɚɜɥɹɟɬ 108 
ɰɢɤɥɨɜ. 

ɉɨ ɤɪɢɜɵɦ ɭɫɬɚɥɨɫɬɢ ɧɚɯɨɞɹɬ ɜɬɨɪɨɣ ɜɚɠɧɵɣ ɤɪɢɬɟɪɢɣ - ɞɨɥɝɨɜɟчɧɨɫɬɶ 
ɩɪɢ ɭɫɬаɥɨɫɬɢ. ɉɨɞ ɞɨɥɝɨɜɟɱɧɨɫɬɶɸ ɩɨɧɢɦɚɸɬ ɱɢɫɥɨ ɰɢɤɥɨɜ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɨɟ 
ɜɵɞɟɪɠɢɜɚɟɬ ɦɚɬɟɪɢɚɥ ɩɟɪɟɞ ɪɚɡɪɭɲɟɧɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ. 

ɉɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɯɨɪɨɲɨ ɤɨɪɪɟɥɢɪɭɟɬ ɫ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ 
ɦɟɬɚɥɥɨɜ. ȼɟɥɢɱɢɧɚ -1 ɫɨɫɬɚɜɥɹɟɬ: (0,4…0,6)ɜ  - ɞɥɹ ɫɬɚɥɟɣ, (0,3…0,5)ɜ - ɞɥɹ 
ɛɪɨɧɡ ɢ ɥɚɬɭɧɟɣ, (0,25…0,4)ɜ - ɞɥɹ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. Ⱥɧɚɥɨɝɢɱɧɨ ɞɥɹ 
ɬɜɟɪɞɨɫɬɢ: -1= (0,128…0,156)ɇȼ - ɞɥɹ ɭɝɥɟɪɨɞɧɵɯ ɫɬɚɥɟɣ, (0,168….0,222)ɇȼ -  
ɞɥɹ ɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ, 0,19ɇȼ - ɞɥɹ ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ. 

ɉɨ ɦɟɪɟ ɩɨɜɵɲɟɧɢɹ ɱɢɫɥɚ ɰɢɤɥɨɜ ɩɪɢ ɥɸɛɵɯ ɧɚɩɪɹɠɟɧɢɹ ɜɵɲɟ ɩɪɟɞɟɥɚ 
ɜɵɧɨɫɥɢɜɨɫɬɢ ɜ ɦɟɬɚɥɥɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɬɟɤɚɸɬ ɬɚɤɢɟ ɩɪɨɰɟɫɫɵ: 1) 
ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ; 2) ɡɚɪɨɠɞɟɧɢɟ ɬɪɟɳɢɧ; 3) ɩɨɫɬɟɩɟɧɧɨɟ ɪɚɡɜɢɬɢɟ 
ɧɟɤɨɬɨɪɵɯ ɢɡ ɧɢɯ ɫ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟɦ ɝɥɚɜɧɨɣ ɬɪɟɳɢɧɵ; 4) 
ɛɵɫɬɪɨɟ ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɪɚɡɪɭɲɟɧɢɟ. 

ɉɪɨɰɟɫɫ ɭɫɬɚɥɨɫɬɢ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɫɥɨɟɜ ɞɟɬɚɥɢ. ɉɟɪɟɦɟɳɟɧɢɟ ɞɢɫɥɨɤɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɬɨɪɧɨ-ɩɟɪɟɦɟɧɧɵɯ 
ɧɚɝɪɭɡɨɤ ɧɚɛɥɸɞɚɟɬɫɹ ɞɚɠɟ ɩɪɢ ɧɚɩɪɹɠɟɧɢɹɯ ɧɢɠɟ ɩɪɟɞɟɥɚ ɭɩɪɭɝɨɫɬɢ ɦɟɬɚɥɥɚ. 
ɋɤɨɪɨɫɬɶ ɥɨɤɚɥɶɧɵɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ ɰɢɤɥɢɱɟɫɤɨɦ 
ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɪɹɞɤɨɜ ɩɪɟɜɵɲɚɟɬ ɫɤɨɪɨɫɬɶ ɩɥɚɫɬɢɱɟɫɤɨɣ 
ɞɟɮɨɪɦɚɰɢɢ ɩɪɢ ɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɟ. ɋɤɨɥɶɠɟɧɢɟ ɞɢɫɥɨɤɚɰɢɣ ɧɚɱɢɧɚɟɬɫɹ ɜ 
ɡɟɪɧɚɯ ɫ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɨɪɢɟɧɬɚɰɢɟɣ ɜɛɥɢɡɢ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɣ. ɋ 
ɩɨɜɵɲɟɧɢɟɦ ɱɢɫɥɚ ɰɢɤɥɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ ɜɨɡɪɚɫɬɚɟɬ ɩɥɨɬɧɨɫɬɶ 
ɞɢɫɥɨɤɚɰɢɣ ɢ ɤɨɥɢɱɟɫɬɜɨ ɜɚɤɚɧɫɢɣ (ɪɢɫɭɧɨɤ 1.4, ɚ). ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɛɚɡɨɜɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɰɢɤɥɨɜ NR ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɭɩɪɨɱɧɟɧɧɵɣ ɫɥɨɣ ɦɟɬɚɥɥɚ 
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ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɡɚɪɨɞɵɲɟɜɵɯ ɬɪɟɳɢɧ, ɪɚɡɦɟɪ ɤɨɬɨɪɵɯ ɧɟ ɞɨɫɬɢɝ 
ɤɪɢɬɢɱɟɫɤɨɝɨ (ɪɢɫɭɧɨɤ 1.4, ɛ). ɉɨɜɵɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɰɢɤɥɨɜ ɧɟ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 
ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɪɚɡɪɭɲɟɧɢɹ ɜ ɬɚɤɨɦ ɫɥɨɟ. ɂ ɥɢɲɶ, ɤɨɝɞɚ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ, ɬɪɟɳɢɧɵ ɞɨɫɬɢɝɚɸɬ ɤɪɢɬɢɱɟɫɤɨɣ ɞɥɢɧɵ 
(ɪɢɫɭɧɨɤ 1.5, ɜ), ɩɨɫɥɟ ɱɟɝɨ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɰɟɫɫ ɢɯ ɫɥɢɹɧɢɹ ɜ ɦɚɝɢɫɬɪɚɥɶɧɭɸ 
ɬɪɟɳɢɧɭ (ɪɢɫɭɧɨɤ 1.5, ɝ) ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɫɥɟɞɧɟɣ. 

ɋɭɳɟɫɬɜɭɟɬ ɬɟɨɪɢɹ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɨɣ ɡɚɪɨɞɵɲɚɦɢ ɬɪɟɳɢɧ 
ɭɫɬɚɥɨɫɬɢ ɹɜɥɹɸɬɫɹ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɩɚɞɢɧɵ, ɨɛɪɚɡɨɜɚɧɧɵɟ ɡɚ ɫɱɟɬ ɜɵɯɨɞɚ 
ɤɪɚɟɜɵɯ ɞɢɫɥɨɤɚɰɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɪɧɚ. Ɂɚ ɩɨɥɧɵɣ ɰɢɤɥ ɧɚɝɪɭɡɤɢ ɞɜɚ 
ɢɫɬɨɱɧɢɤɚ ɞɢɫɥɨɤɚɰɢɣ (Ɇ1 ɢ Ɇ2) ɝɟɧɟɪɢɪɭɸɬ ɞɢɫɥɨɤɚɰɢɢ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ 
ɡɧɚɤɨɜ, ɩɟɪɟɦɟɳɟɧɢɟ ɤɨɬɨɪɵɯ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɪɚɡɭɟɬ ɜɩɚɞɢɧɭ ɢ ɜɵɫɬɭɩ 
(ɪɢɫɭɧɨɤ 1.5). ɉɨ ɦɟɪɟ ɩɨɜɵɲɟɧɢɹ ɱɢɫɥɚ ɰɢɤɥɨɜ ɜɵɫɨɬɚ ɜɩɚɞɢɧ ɢ ɜɵɫɬɭɩɨɜ 
ɜɨɡɪɚɫɬɚɟɬ. Ⱦɪɭɝɚɹ ɜɨɡɦɨɠɧɚɹ ɫɯɟɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɜɵɫɬɭɩɨɜ ɢ ɜɩɚɞɢɧ ɫɜɹɡɚɧɚ ɫ 
ɤɪɭɝɨɜɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ ɜɢɧɬɨɜɨɣ ɞɢɫɥɨɤɚɰɢɢ ɢ ɟɟ ɜɵɯɨɞɨɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ. 

 

  
ɚ) ɛ) 

  
ɜ) ɝ) 

Ɋɢɫɭɧɨɤ 1.4 - ɋɬɚɞɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɭɩɪɨɱɧɟɧɧɨɝɨ ɫɥɨɹ ɢ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫɫɚ 
ɪɚɡɪɭɲɟɧɢɹ ɩɪɢ ɭɫɬɚɥɨɫɬɢ. 

 

 
 
Ɋɢɫɭɧɨɤ 1.5 - ɋɯɟɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɣ 

ɡɚ ɫɱɟɬ ɫɤɨɥɶɠɟɧɢɹ ɞɢɫɥɨɤɚɰɢɣ. 
 

ɉɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɭɫɬɚɥɨɫɬɢ ɡɚɧɢɦɚɟɬ ɥɢɲɶ 5-10 % ɨɛɳɟɝɨ 
ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɬɚɥɢ ɞɨ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ. ȼɫɟ ɨɫɬɚɥɶɧɨɟ 
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ɜɪɟɦɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɡɚɪɨɠɞɟɧɢɟ ɢ ɩɨɫɬɟɩɟɧɧɨɟ ɩɨɞɪɚɫɬɚɧɢɟ ɬɪɟɳɢɧ, 
ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɤɨɬɨɪɵɯ ɫɨ ɜɪɟɦɟɧɟɦ ɩɪɟɤɪɚɳɚɸɬ ɫɜɨɟ ɪɚɡɜɢɬɢɟ (ɜɫɥɟɞɫɬɜɢɟ 
ɭɩɪɨɱɧɟɧɢɹ ɦɟɬɚɥɥɚ ɜ ɦɟɫɬɚɯ ɫɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜɨɡɥɟ ɜɟɪɲɢɧ 
ɬɪɟɳɢɧɵ). Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɩɨɥɭɱɚɸɬ ɬɨɥɶɤɨ ɬɟ ɬɪɟɳɢɧɵ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 
ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɭɸ ɞɥɢɧɭ ɢ ɨɫɬɪɭɸ ɜɟɪɲɢɧɭ. Ɉɞɧɚ ɢɡ ɧɢɯ ɢ ɩɪɢɜɨɞɢɬ ɤ 
ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɞɟɬɚɥɢ.   

ɍɫɬɚɥɨɫɬɧɵɣ ɢɡɥɨɦ ɜɫɟɝɞɚ ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɧɵɟ “ɡɨɧɭ ɨɱɚɝɚ”, “ɩɹɬɧɨ 
ɭɫɬɚɥɨɫɬɢ” ɢ ɡɨɧɭ ɞɨɥɨɦɚ (ɪɢɫɭɧɨɤ 1.6). ɉɹɬɧɨ ɭɫɬɚɥɨɫɬɢ (ɝɥɚɞɤɢɣ, ɩɪɢɬɟɪɬɵɣ 
ɭɱɚɫɬɨɤ ɩɨɜɟɪɯɧɨɫɬɢ) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɫɬɨ ɩɨɫɬɟɩɟɧɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ 
ɦɚɝɢɫɬɪɚɥɶɧɨɣ ɬɪɟɳɢɧɵ. ɉɨɜɟɪɯɧɨɫɬɶ ɷɬɨɝɨ ɩɹɬɧɚ ɫɨɫɬɨɢɬ ɢɡ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɛɨɪɨɡɞɨɤ, ɤɨɬɨɪɵɟ ɨɬɨɛɪɚɠɚɸɬ ɰɢɤɥɢɱɧɨɫɬɶ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɬɪɟɳɢɧɵ, ɫɤɚɱɤɨɨɛɪɚɡɧɵɣ ɯɚɪɚɤɬɟɪ ɟɟ ɩɨɞɪɚɫɬɚɧɢɹ. 

Ɂɨɧɚ ɞɨɥɨɦɚ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɟɬ ɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, 
ɯɚɪɚɤɬɟɪɧɭɸ ɞɥɹ ɯɪɭɩɤɨɝɨ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢ ɫɬɚɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɹɯ. ȼ ɨɱɟɧɶ 
ɩɥɚɫɬɢɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ ɞɥɹ ɡɨɧɵ ɞɨɥɨɦɚ ɯɚɪɚɤɬɟɪɧɨ ɜɨɥɨɤɧɢɫɬɨɟ ɫɬɪɨɟɧɢɟ. 
 

 
Ɋɢɫɭɧɨɤ 1.6 - ɋɯɟɦɚ ɦɚɤɪɨɫɬɪɨɟɧɢɹ ɭɫɬɚɥɨɫɬɧɨɝɨ ɢɡɥɨɦɚ:  

1 - ɹɱɟɣɤɚ, 2 – ɩɪɢɨɱɚɝɨɜɚɹ ɡɨɧɚ, 3 - ɩɟɪɜɢɱɧɵɟ ɫɬɭɩɟɧɶɤɢ ɫɛɪɨɫɚ, 4 - ɥɢɧɢɢ ɭɫɬɚɥɨɫɬɢ, 5 - 
ɜɬɨɪɢɱɧɵɟ ɫɬɭɩɟɧɶɤɢ ɫɛɪɨɫɚ, 6 - ɩɟɪɟɯɨɞɧɚɹ ɡɨɧɚ, 7 - ɡɨɧɚ ɞɨɥɨɦɚ. 

 
1.5 ȼɥɢɹɧɢɟ ɪɚɡɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɭɫɬɚɥɨɫɬɢ 

 
ɉɨɫɤɨɥɶɤɭ ɭɫɬɚɥɨɫɬɧɵɟ ɬɪɟɳɢɧɵ ɜɨɡɧɢɤɚɸɬ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɹɯ 

ɢɡɞɟɥɢɣ, ɫɨɫɬɨɹɧɢɟ ɢ ɫɜɨɣɫɬɜɚ ɷɬɢɯ ɫɥɨɟɜ ɢɝɪɚɸɬ ɨɱɟɧɶ ɜɚɠɧɭɸ ɪɨɥɶ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɟɬɚɥɟɣ, ɭɡɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɜ 
ɰɟɥɨɦ. 

Ɇɟɬɚɥɥ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɟɜ ɩɪɢ ɰɢɤɥɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɹɯ ɧɚɯɨɞɢɬɫɹ ɜ 
ɧɚɢɛɨɥɟɟ ɬɪɭɞɧɵɯ ɭɫɥɨɜɢɹɯ ɧɚɝɪɭɠɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɹ 
ɰɢɤɥɚ ɞɨɫɬɢɝɚɸɬ ɫɜɨɟɝɨ ɦɚɤɫɢɦɭɦɚ. ɗɬɢ ɧɚɩɪɹɠɟɧɢɹ ɦɧɨɝɨɤɪɚɬɧɨ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɜ ɦɟɫɬɚɯ ɧɚɞɪɟɡɨɜ (ɤɨɧɰɟɧɬɪɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɣ): ɪɢɫɨɤ, 



20 
 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɢ, ɫɥɟɞɨɜ ɨɬ ɢɧɫɬɪɭɦɟɧɬɚ. Ʉɨɧɰɟɧɬɪɚɬɨɪɚɦɢ 
ɧɚɩɪɹɠɟɧɢɣ, ɬɚɤɠɟ, ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɞɟɬɚɥɢ - ɩɚɡɵ, ɜɵɬɨɱɤɢ, 
ɨɬɜɟɪɫɬɢɹ, ɦɟɫɬɚ ɩɟɪɟɯɨɞɚ ɨɬ ɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤ ɞɪɭɝɨɦɭ ɢ ɬ.ɩ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɬɚɥɥɨɜ ɭɫɬɚɥɨɫɬɢ ɨɤɚɡɵɜɚɸɬ ɬɟ 
ɫɩɨɫɨɛɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɢ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ, ɤɨɬɨɪɵɟ 
ɩɪɢɜɨɞɹɬ ɤ ɢɡɦɟɧɟɧɢɸ ɦɢɤɪɨɝɟɨɦɟɬɪɢɢ (ɲɟɪɨɯɨɜɚɬɨɫɬɢ) ɩɨɜɟɪɯɧɨɫɬɢ.  

ɉɨɥɭɱɟɧɢɟ ɜɵɫɨɤɨɣ ɰɢɤɥɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɜ ɬɨɦ 
ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɫɥɨɢ ɨɛɥɚɞɚɸɬ ɦɚɤɫɢɦɚɥɶɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 
ɞɟɮɨɪɦɚɰɢɢ: ɷɬɨ ɭɫɥɨɠɧɹɟɬ ɡɚɪɨɠɞɟɧɢɟ ɭɫɬɚɥɨɫɬɧɵɯ ɬɪɟɳɢɧ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ 
ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟɨɛɯɨɞɢɦɨ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɵɫɨɤɨɩɪɨɱɧɵɟ ɥɟɝɢɪɨɜɚɧɧɵɟ 
ɫɬɚɥɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɢ ɨɛɴɟɦɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ. Ɉɞɧɚɤɨ ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ ɜɵɫɨɤɨɣ ɠɢɜɭчɟɫɬɢ (ɫɩɨɫɨɛɧɨɫɬɢ ɞɟɬɚɥɢ ɧɟ ɪɚɡɪɭɲɚɬɶɫɹ ɩɪɢ 
ɧɚɥɢɱɢɢ ɭɫɬɚɥɨɫɬɧɨɣ ɬɪɟɳɢɧɵ) ɧɚɢɛɨɥɟɟ ɩɪɢɝɨɞɧɨɣ ɹɜɥɹɟɬɫɹ ɩɥɚɫɬɢɱɧɚɹ ɢ 
ɜɹɡɤɚɹ ɫɬɪɭɤɬɭɪɚ. ɋɤɨɪɨɫɬɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɭɫɬɚɥɨɫɬɧɨɣ ɬɪɟɳɢɧɵ ɡɧɚɱɢɬɟɥɶɧɨ 
ɫɧɢɠɚɟɬɫɹ, ɟɫɥɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɝɨɥɨɜɟ ɬɪɟɳɢɧɵ ɪɟɥɚɤɫɢɪɭɸɬ ɡɚ ɫɱɟɬ 
ɩɥɚɫɬɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ ɩɪɢɥɟɝɚɸɳɢɯ ɨɛɴɟɦɨɜ ɦɟɬɚɥɥɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɫɬɚɬɢɱɟɫɤɨɣ 
ɩɪɨɱɧɨɫɬɢ ɦɟɬɚɥɥɚ, ɧɨ ɢ ɨɬ ɟɝɨ ɩɥɚɫɬɢɱɧɨɫɬɢ (ɜɹɡɤɨɫɬɢ). ɗɬɨ ɩɨɥɨɠɟɧɢɟ 
ɢɥɥɸɫɬɪɢɪɭɟɬɫɹ ɪɢɫɭɧɤɨɦ 1.7, ɧɚ ɤɨɬɨɪɨɦ ɢɡɨɛɪɚɠɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɟɥɚ 
ɜɵɧɨɫɥɢɜɨɫɬɢ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɫ ɪɚɡɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɟɟ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ. Ʉɚɤ ɜɢɞɧɨ ɢɡ ɷɬɨɝɨ ɪɢɫɭɧɤɚ, ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɜ ɢ -1 ɮɢɤɫɢɪɭɟɬɫɹ ɥɢɲɶ ɞɥɹ ɮɟɪɪɢɬɧɨ-ɩɟɪɥɢɬɧɨɣ ɥɢ 
ɫɨɪɛɢɬɧɨɣ ɫɬɪɭɤɬɭɪ ɫ ɩɪɟɞɟɥɨɦ ɩɪɨɱɧɨɫɬɢ ɧɟ ɜɵɲɟ 1200 ɧ/ɦɦ2. ɉɪɢ 
ɜ=1200…1800 ɧ/ɦɦ2 ɩɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ ɩɪɨɞɨɥɠɚɟɬ ɜɨɡɪɚɫɬɚɬɶ, ɯɨɬɹ ɢ ɧɟ 
ɫɬɨɥɶ ɢɧɬɟɧɫɢɜɧɨ. ɇɚɱɢɧɚɹ ɫ 1800 ɧ/ɦɦ2, ɭɜɟɥɢɱɟɧɢɟ ɩɪɟɞɟɥɚ ɩɪɨɱɧɨɫɬɢ ɭɠɟ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟɦ -1. 
 

 
 

Ɋɢɫɭɧɨɤ 1.7 - ȼɥɢɹɧɢɟ ɬɢɩɚ ɫɬɪɭɤɬɭɪɵ ɫɬɚɥɢ ɧɚ ɟɟ ɩɪɟɞɟɥ ɜɵɧɨɫɥɢɜɨɫɬɢ. 
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ɇɚɢɛɨɥɟɟ ɜɵɫɨɤɨɣ ɠɢɜɭɱɟɫɬɶɸ ɨɛɥɚɞɚɸɬ ɫɬɚɥɢ ɫɨ ɫɬɪɭɤɬɭɪɨɣ ɫɨɪɛɢɬɚ 
ɨɬɩɭɫɤɚ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɧɢɡɤɨɣ ɫɤɨɪɨɫɬɶɸ ɪɨɫɬɚ ɭɫɬɚɥɨɫɬɧɨɣ ɬɪɟɳɢɧɵ ɜ ɫɜɹɡɢ 
ɫ ɜɵɫɨɤɨɣ ɩɥɚɫɬɢɱɧɨɫɬɶɸ ɦɟɬɚɥɥɚ ɢ ɧɚɥɢɱɢɟɦ ɪɚɡɜɢɬɨɣ ɫɭɛɫɬɪɭɤɬɭɪɵ 
ɮɟɪɪɢɬɧɨɣ ɮɚɡɵ ɫɨɪɛɢɬɚ. Ⱦɢɫɥɨɤɚɰɢɨɧɧɵɟ ɫɬɟɧɤɢ, ɪɚɡɞɟɥɹɸɳɢɟ ɮɟɪɪɢɬɧɵɟ 
ɡɟɪɧɚ, ɫɥɭɠɚɬ ɛɚɪɶɟɪɚɦɢ ɧɚ ɩɭɬɢ ɭɫɬɚɥɨɫɬɧɨɣ ɬɪɟɳɢɧɵ, ɤɨɬɨɪɚɹ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ 
ɩɪɢɧɭɠɞɟɧɧɚɹ ɫɦɟɧɹɬɶ ɫɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɪɚɡɜɢɜɚɬɶɫɹ ɡɢɝɡɚɝɨɨɛɪɚɡɧɨ ɢ ɬɪɚɬɢɬɶ 
ɛɨɥɶɲɟ ɷɧɟɪɝɢɢ ɢ ɜɪɟɦɟɧɢ ɧɚ ɩɨɞɪɚɫɬɚɧɢɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɬɚɥɶ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ 
ɧɚ ɫɨɪɛɢɬ ɨɬɩɭɫɤɚ ɫɬɚɧɨɜɢɬɫɹ ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɤ ɩɨɜɟɪɯɧɨɫɬɧɵɦ 
ɤɨɧɰɟɧɬɪɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɣ ɢ ɫɥɭɱɚɣɧɵɯ ɭɞɚɪɧɵɯ ɧɚɝɪɭɡɨɤ. 

ɋɬɚɥɶ, ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɚɹ ɧɚ ɬɪɨɨɫɬɢɬ ɢɥɢ ɦɚɪɬɟɧɫɢɬ ɨɬɩɭɫɤɚ, ɢɦɟɟɬ ɛɨɥɟɟ 
ɜɵɫɨɤɢɣ -1, ɧɨ ɟɟ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɸ ɭɫɬɚɥɨɫɬɧɵɯ 
ɬɪɟɳɢɧ ɧɟɣɬɪɚɥɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɤɚɱɟɫɬɜɭ 
ɩɨɜɟɪɯɧɨɫɬɢ. ȼɞɨɛɚɜɨɤ, ɜɵɫɨɤɨɩɪɨɱɧɵɟ ɫɬɚɥɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɢɡɤɢɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɪɚɡɜɢɬɢɸ ɬɪɟɳɢɧ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɟɛɭɸɬ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ 
ɜɵɫɨɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɸ ɭɫɬɚɥɨɫɬɧɵɯ ɬɪɟɳɢɧ ɢ ɜɵɫɨɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɜ 
ɤɚɤɨɦ-ɬɨ ɦɚɬɟɪɢɚɥɟ, ɢɫɩɨɥɶɡɭɹ ɥɢɲɶ ɥɟɝɢɪɨɜɚɧɢɟ ɢ ɬɟɪɦɢɱɟɫɤɭɸ ɨɛɪɚɛɨɬɤɭ. ɗɬɭ 
ɡɚɞɚɱɭ ɪɟɲɚɸɬ ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɭɩɪɨɱɧɹɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ 
(ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ, ɏɌɈ, ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɡɚɤɚɥɤɚ) ɤ ɦɚɥɨ- 
ɢɥɢ ɫɪɟɞɧɟɭɝɥɟɪɨɞɢɫɬɵɦ ɫɬɚɥɹɦ, ɨɛɪɚɛɨɬɚɧɧɵɦ ɧɚ ɫɬɪɭɤɬɭɪɭ ɫɨɪɛɢɬ ɨɬɩɭɫɤɚ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɸɬ ɞɟɬɚɥɢ ɫ ɩɪɨɱɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɢ ɜɹɡɤɨɣ, ɩɥɚɫɬɢɱɧɨɣ 
ɫɟɪɞɰɟɜɢɧɨɣ. ɉɪɢ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɭɩɪɨɱɧɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɚ ɦɟɯɚɧɢɡɦɚ 
ɩɨɜɵɲɟɧɢɹ ɰɢɤɥɢɱɟɫɤɨɣ ɞɨɥɝɨɜɟɱɧɨɫɬɢ, ɚ ɢɦɟɧɧɨ: ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɟɮɨɪɦɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɟɜ ɦɟɬɚɥɥɚ ɢ ɜɨɡɧɢɤɚɸɬ 
ɨɫɬɚɬɨɱɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɠɚɬɢɹ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɡɚɪɨɠɞɟɧɢɸ ɢ ɪɚɡɜɢɬɢɸ 
ɭɫɬɚɥɨɫɬɧɵɯ ɬɪɟɳɢɧ. ɋɭɦɦɢɪɭɹɫɶ ɫ ɜɧɟɲɧɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ, ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɫɧɢɠɚɸɬ ɭɪɨɜɟɧɶ ɨɩɚɫɧɵɯ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɭɩɪɨɱɧɟɧɢɹ 
ɜɨɡɪɚɫɬɚɟɬ ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɧɚɩɪɹɠɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ 
ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ ɪɚɡɧɵɯ ɦɟɬɨɞɨɜ ɭɩɪɨɱɧɟɧɢɹ (ɏɌɈ, ɡɚɤɚɥɤɚ Ɍȼɑ) ɫ 
ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɟɦ, ɩɨɫɤɨɥɶɤɭ ɩɨɫɥɟɞɧɟɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ (ɧɚ 
10…20 %) ɩɨɜɵɲɚɟɬ ɬɜɟɪɞɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɟɜ ɢ ɭɪɨɜɟɧɶ ɨɫɬɚɬɨɱɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣ ɫɠɚɬɢɹ.  

Ɍɪɟɧɢɟ ɢ ɢɡɧɚɲɢɜɚɧɢɟ ɤɨɧɬɚɤɬɢɪɭɸɳɢɯ ɞɟɬɚɥɟɣ ɨɤɚɡɵɜɚɸɬ ɨɫɧɨɜɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɫɨɫɬɨɹɧɢɟ ɢɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɫɥɨɟɜ. ɉɨɫɤɨɥɶɤɭ ɭɫɬɚɥɨɫɬɧɨɟ 
ɪɚɡɪɭɲɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ ɢɦɟɧɧɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɨ ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ, ɱɬɨ 
ɭɫɥɨɜɢɹ ɬɪɟɧɢɹ ɩɪɟɞɨɩɪɟɞɟɥɹɸɬ ɧɟ ɬɨɥɶɤɨ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ, ɧɨ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɭɫɬɚɥɨɫɬɢ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɬɪɟɧɢɟ ɩɨɜɵɲɚɟɬ ɱɢɫɬɨɬɭ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɫɝɥɚɠɢɜɚɟɬ ɦɢɤɪɨɪɟɥɶɟɮ, ɭɩɪɨɱɧɹɟɬ ɦɟɬɚɥɥ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ 
ɰɢɤɥɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜɫɥɟɞɫɬɜɢɟ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɣ 
ɬɪɟɧɢɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɞɟɮɟɤɬɵ, ɭɫɤɨɪɹɸɳɢɟ ɭɫɬɚɥɨɫɬɧɨɟ 
ɪɚɡɪɭɲɟɧɢɟ. 
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ɂɡɜɟɫɬɧɨ, ɱɬɨ ɨɤɢɫɥɢɬɟɥɶɧɵɣ ɢ ɬɟɩɥɨɜɨɣ ɜɢɞɵ ɢɡɧɚɲɢɜɚɧɢɹ ɩɨɜɵɲɚɸɬ 1 
ɡɚ ɫɱɟɬ ɜɵɝɥɚɠɢɜɚɧɢɹ ɢ ɭɩɪɨɱɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ. Ⱥɛɪɚɡɢɜɧɨɟ ɢɡɧɚɲɢɜɚɧɢɟ ɧɟ 
ɜɵɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɚɞɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɫɬɚɥɨɫɬɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, 
ɱɬɨ ɝɪɭɩɩɨɜɵɟ ɰɚɪɚɩɢɧɵ ɨɬ ɚɛɪɚɡɢɜɧɵɯ ɱɚɫɬɢɰ ɦɟɧɟɟ ɨɩɚɫɧɵɟ ɱɟɦ ɝɥɭɛɨɤɢɟ 
ɟɞɢɧɢɱɧɵɟ ɰɚɪɚɩɢɧɵ. 

ɇɚɢɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɥɢɹɧɢɹ ɧɚ ɭɫɬɚɥɨɫɬɶ ɨɤɚɡɵɜɚɟɬ 
ɫɯɜɚɬɵɜɚɧɢɟ 1-ɝɨ ɪɨɞɚ, ɚ ɬɨɱɧɟɟ - ɟɝɨ ɪɟɡɭɥɶɬɚɬɵ ɜ ɜɢɞɟ ɜɵɪɵɜɨɜ, ɛɨɪɨɡɞ, 
ɦɢɤɪɨɬɪɟɳɢɧ. ɂɧɬɟɪɟɫɧɨ, ɱɬɨ ɫɯɜɚɬɵɜɚɧɢɟ 2-ɝɨ ɪɨɞɚ ɜ ɷɬɨɦ ɫɦɵɫɥɟ ɦɟɧɟɟ 
ɨɩɚɫɧɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɞɨɜɨɥɶɧɨ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ. 
Ɉɱɟɜɢɞɧɨ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɫɯɜɚɬɵɜɚɧɢɟ 2-ɝɨ ɪɨɞɚ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɫɭɳɟɫɬɜɟɧɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɡɨɧɟ ɬɪɟɧɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 
ɩɨɜɟɪɯɧɨɫɬɶ ɩɥɚɫɬɢɮɢɰɢɪɭɟɬɫɹ, ɢ ɩɥɚɫɬɢɱɟɫɤɚɹ ɞɟɮɨɪɦɚɰɢɹ (ɧɚɤɥɟɩ) 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ ɞɨɜɨɥɶɧɨ ɛɨɥɶɲɭɸ ɝɥɭɛɢɧɭ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ, ɭɩɪɨɱɧɹɹ 
ɞɨɫɬɚɬɨɱɧɨ ɬɨɥɫɬɵɣ ɫɥɨɣ ɦɟɬɚɥɥɚ. 

ɉɨɫɤɨɥɶɤɭ ɨɤɢɫɧɵɟ ɩɥɟɧɤɢ ɨɤɚɡɵɜɚɸɬ ɷɤɪɚɧɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɦɨɥɟɤɭɥɚɦ ɉȺȼ, ɨɧɢ ɩɪɟɩɹɬɫɬɜɭɸɬ ɪɚɡɜɢɬɢɸ ɩɪɨɰɟɫɫɚ 
ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɭɫɬɚɥɨɫɬɢ. 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɬɟɯɧɨɥɨɝɢɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 
ɭɩɪɨɱɧɟɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɸɬ ɤɚɤ ɧɚ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ ɞɟɬɚɥɟɣ, ɬɚɤ ɢ ɧɚ ɢɯ 
ɰɢɤɥɢɱɟɫɤɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. ɂɫɤɥɸɱɟɧɢɹɦɢ ɩɪɢ ɷɬɨɦ ɹɜɥɹɸɬɫɹ ɝɚɥɶɜɚɧɢɱɟɫɤɢɟ 
ɩɨɤɪɵɬɢɹ ɢ ɦɟɬɚɥɥɢɡɚɰɢɹ ɧɚɩɵɥɟɧɢɟɦ [20]. 
 
 1.6 ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɣ ɤɪɟɩɟɠɧɵɯ 
ɷɥɟɦɟɧɬɨɜ 
 

Ⱦɨ ɩɨɫɥɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɪɚɡɪɭɲɟɧɢɟ ɤɪɟɩɟɠɚ ɤɪɵɲɟɤ ɬɭɪɛɢɧ 
ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɬɨɥɶɤɨ ɧɚ ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɪɚɞɢɚɥɶɧɨ ɨɫɟɜɵɯ ɬɭɪɛɢɧɚɯ (ɋɚɹɧɨ-
ɒɭɲɟɧɫɤɚɹ, ɇɭɪɟɤɫɤɚɹ Ƚɗɋ). Ⱦɚɥɶɧɟɣɲɟɟ ɢɡɭɱɟɧɢɟ ɩɪɨɛɥɟɦɵ ɭɫɬɚɧɨɜɢɥɨ, ɱɬɨ 
ɪɚɡɪɭɲɟɧɢɟ ɤɪɟɩɟɠɚ ɜɫɬɪɟɱɚɟɬɫɹ ɢ ɧɚ ɩɨɜɨɪɨɬɧɨɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧɚɯ. Ɍɚɤ, ɩɪɢ 
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɜ 2011 ɝ. ɚɝɪɟɝɚɬɚ ɍɱ-Ʉɭɪɝɚɧɫɤɨɣ Ƚɗɋ (ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ NT = 45 Ɇȼɬ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɇ =25,8 ɦ) ɛɵɥɨ 
ɨɛɧɚɪɭɠɟɧɨ 26 ɪɚɡɪɭɲɟɧɧɵɯ ɲɩɢɥɟɤ ɢɡ 72. Ȼɨɥɶɲɚɹ ɚɜɚɪɢɹ ɫ ɨɬɪɵɜɨɦ ɤɪɵɲɤɢ 
ɉɅ ɬɭɪɛɢɧɵ (ɫɬɚɧɰɢɨɧɧɵɣ ɧɨɦɟɪ 1) ɩɪɨɢɡɨɲɥɚ 10 ɦɚɪɬɚ 1992 ɝ. ɧɚ Ƚɗɋ «Ƚɪɚɧɞ 
Ɋɷɩɢɞɫ» (Ʉɚɧɚɞɚ). Ɂɚɬɨɩɥɟɧɵ ɛɵɥɢ ɢ ɞɪɭɝɢɟ ɬɪɢ ɚɝɪɟɝɚɬɚ. ɋɬɟɩɟɧɶ ɪɚɡɪɭɲɟɧɢɣ 
ɧɚ ɫɬɚɧɰɢɢ ɛɵɥɚ ɜɟɫɶɦɚ ɡɧɚɱɢɬɟɥɶɧɨɣ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɲɩɢɥɶɤɚɯ ɩɪɢ ɲɬɚɬɧɵɯ 
ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɭɫɤɚɯ ɚɝɪɟɝɚɬɚ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ 
ɩɪɨɱɧɨɫɬɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɚɬɱɢɤɢ ɞɟɮɨɪɦɚɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɥɢɫɶ ɧɚ 
ɧɟɫɤɨɥɶɤɢɯ ɧɨɜɵɯ ɲɩɢɥɶɤɚɯ ɚɝɪɟɝɚɬɨɜ 2 ɢ 4. Ⱦɚɧɧɵɟ ɩɪɨɱɧɨɫɬɧɵɯ ɢɫɩɵɬɚɧɢɣ ɧɟ 
ɩɪɢɜɨɞɹɬɫɹ, ɧɨ ɫɨɨɛɳɚɟɬɫɹ, ɱɬɨ ɭɪɨɜɟɧɶ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɩɪɹɠɟɧɢɣ ɛɵɥ ɨɱɟɧɶ 
ɧɢɡɤɢɦ ɧɚ ɛɨɥɶɲɟɣ ɱɚɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɨɜ (ɧɟ ɩɪɟɜɵɲɚɥ 70 ɤɝ/ɫɦ2). 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɥɢ ɩɪɢ ɩɭɫɤɟ ɢ 
ɨɫɬɚɧɨɜɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɞɨɫɬɢɝɚɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 350 ɤɝ/ɫɦ2. 
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ɉɨɥɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɭɫɤɨɜ-ɨɫɬɚɧɨɜɨɜ ɫ ɧɚɱɚɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
1 ɫɨɫɬɚɜɢɥɨ ɨɤɨɥɨ 50000. ɉɨ ɦɧɟɧɢɸ ɪɚɫɫɥɟɞɨɜɚɜɲɟɣ ɚɜɚɪɢɸ ɤɨɦɢɫɫɢɢ, ɷɬɨ ɧɟ 
ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɰɢɤɥɨɜ ɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɧɚɩɪɹɠɟɧɢɢ 
ɧɟ ɦɨɝɥɨ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɢ. 

ɇɟɡɚɜɢɫɢɦɵɟ ɤɨɧɫɭɥɶɬɚɧɬɵ ɫɨɝɥɚɫɢɥɢɫɶ ɫ ɜɵɜɨɞɚɦɢ ɦɟɬɚɥɥɨɜɟɞɨɜ ɢ 
ɩɪɢɲɥɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɚɜɚɪɢɹ ɧɟ ɹɜɥɹɥɚɫɶ ɫɥɟɞɫɬɜɢɟɦ ɧɟɨɛɵɱɧɵɯ ɭɫɥɨɜɢɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɧɢ ɬɚɤɠɟ ɩɨɞɬɜɟɪɞɢɥɢ, ɱɬɨ ɭɫɬɚɥɨɫɬɧɵɟ ɪɚɡɪɭɲɟɧɢɹ ɲɩɢɥɟɤ 
ɦɨɝɥɢ ɩɪɨɢɡɨɣɬɢ ɜ ɩɟɪɜɵɣ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɝɪɟɝɚɬɚ ɢɡ-ɡɚ ɜɢɛɪɚɰɢɣ 
ɫɬɚɬɨɪɧɵɯ ɤɨɥɨɧɧ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɡɨɲɥɨ ɨɫɥɚɛɥɟɧɢɟ ɜɫɟɣ ɫɢɫɬɟɦɵ ɤɪɟɩɥɟɧɢɹ 
ɤɪɵɲɤɢ. ȼɩɨɫɥɟɞɫɬɜɢɢ, ɜ ɯɨɞɟ ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟɫɤɜɨɡɧɵɟ ɬɪɟɳɢɧɵ 
ɪɨɫɥɢ ɫ ɧɟɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ, ɩɨɤɚ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɧɢ ɞɨɫɬɢɝɥɨ ɤɪɢɬɢɱɟɫɤɨɝɨ 
ɡɧɚɱɟɧɢɹ. 

Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɜɪɟɠɞɟɧɢɹ ɤɪɟɩɟɠɚ ɤɪɵɲɟɤ 
ɝɢɞɪɨɬɭɪɛɢɧ ɫɜɨɞɹɬɫɹ ɤ ɞɜɭɦ ɮɚɤɬɨɪɚɦ: 

• ɨɫɥɚɛɥɟɧɢɸ ɡɚɬɹɝɚ ɤɪɟɩɟɠɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɢɛɪɚɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ; 
• ɭɫɬɚɥɨɫɬɧɨɦɭ ɪɚɡɪɭɲɟɧɢɸ ɫɚɦɢɯ ɲɩɢɥɟɤ. 
ɋɟɝɨɞɧɹ (ɩɨɫɥɟ ɤɚɬɚɫɬɪɨɮɵ ɧɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ) ɨɫɧɨɜɧɨɟ 

ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɚɦɢɯ ɲɩɢɥɟɤ. 
Ɉɰɟɧɤɚ ɢɯ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 
ɞɟɮɟɤɬɨɫɤɨɩɢɟɣ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɲɩɢɥɟɤ ɫ ɩɪɢɡɧɚɤɚɦɢ ɬɪɟɳɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɨɥɧɚɹ ɡɚɦɟɧɚ ɤɪɟɩɟɠɚ. ɉɟɪɜɨɦɭ ɮɚɤɬɨɪɭ (ɨɫɥɚɛɥɟɧɢɸ ɤɪɟɩɟɠɚ) ɭɞɟɥɹɟɬɫɹ 
ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɜɧɢɦɚɧɢɹ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɨɫɥɚɛɥɟɧɢɟ ɤɪɟɩɟɠɚ ɩɪɨɜɨɰɢɪɭɟɬ 
ɭɜɟɥɢɱɟɧɢɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɧɚ ɲɩɢɥɶɤɢ ɢ ɭɫɤɨɪɹɟɬ ɢɯ ɭɫɬɚɥɨɫɬɧɨɟ 
ɪɚɡɪɭɲɟɧɢɟ. ɉɪɨɰɟɫɫ ɪɚɡɪɭɲɟɧɢɹ ɲɩɢɥɟɤ ɧɚɱɢɧɚɟɬɫɹ ɫ ɨɫɥɚɛɥɟɧɢɹ ɤɪɟɩɟɠɚ 
ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ. Ɉɬɫɸɞɚ ɩɨɧɹɬɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɫɬɨɹɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɤɪɟɩɟɠɚ. ɉɪɟɞɥɚɝɚɟɦɵɣ ɐɄɌɂ ɫɩɨɫɨɛ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ 
ɤɪɟɩɟɠɚ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɨɫɧɨɜɚɧ ɧɚ ɫɪɚɜɧɟɧɢɢ ɜɢɛɪɚɰɢɣ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɫ 
ɜɢɛɪɚɰɢɟɣ ɪɹɞɨɦ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɲɩɢɥɶɤɢ. ɉɪɢ ɧɨɪɦɚɥɶɧɨɦ ɡɚɬɹɝɟ ɪɚɡɧɢɰɚ ɜ 
ɜɢɛɪɚɰɢɹɯ ɤɪɵɲɤɢ ɢ ɲɩɢɥɶɤɢ ɞɨɥɠɧɚ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɢɥɢ ɛɵɬɶ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ 
(ɲɩɢɥɶɤɚ ɪɚɛɨɬɚɟɬ ɫ ɤɪɵɲɤɨɣ ɤɚɤ ɟɞɢɧɨɟ ɰɟɥɨɟ). ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɜɢɛɪɚɰɢɢ 
ɤɪɵɲɤɢ ɢ ɲɩɢɥɶɤɢ ɛɭɞɭɬ ɪɚɡɧɢɬɶɫɹ ɬɟɦ ɡɧɚɱɢɬɟɥɶɧɟɟ, ɱɟɦ ɛɨɥɶɲɟ ɨɫɥɚɛɥɟɧɢɟ 
ɤɪɟɩɟɠɚ (ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɡɚɠɚɬɨɫɬɶ ɲɩɢɥɶɤɢ). 

ɉɪɢ ɨɫɥɚɛɥɟɧɢɢ ɤɪɟɩɟɠɚ ɜɢɛɪɚɰɢɢ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɛɨɥɶɲɟ 
ɜɢɛɪɚɰɢɢ ɪɹɞɨɦ ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɲɩɢɥɶɤɢ. Ɉɞɧɚɤɨ, ɤɚɤ ɩɨɤɚɡɚɥɚ ɨɩɵɬɧɚɹ 
ɩɪɨɜɟɪɤɚ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ, ɧɚ ɨɞɧɨɦ ɢɡ ɚɝɪɟɝɚɬɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɨɧɨ ɧɟ 
ɜɫɟɝɞɚ ɜɟɪɧɨ. ȼɫɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɚɝɪɟɝɚɬɚ. ȿɫɥɢ ɨɫɟɜɨɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɢ ɜɟɫ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ ɩɟɪɟɞɚɸɬɫɹ ɧɟ ɧɚ 
ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, ɚ ɧɚ ɧɟɫɭɳɭɸ ɤɪɟɫɬɨɜɢɧɭ, ɬɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɧɨɟ ɐɄɌɂ 
ɩɨɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɫɩɪɚɜɟɞɥɢɜɵɦ (ɩɪɢɦɟɪ — ɇɭɪɟɤɫɤɚɹ Ƚɗɋ). ɇɨ ɟɫɥɢ ɨɫɟɜɨɟ 
ɭɫɢɥɢɟ ɨɬ ɜɨɞɵ ɢ ɜɟɫɚ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, ɬɨ 
ɤɚɪɬɢɧɚ ɫɬɚɧɨɜɢɬɫɹ ɢɧɨɣ. 

Ɉɛɴɹɫɧɟɧɢɟ ɞɚɧɧɨɦɭ ɮɚɤɬɭ ɫɥɟɞɭɸɳɟɟ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɩɪɨɢɡɨɲɥɨ ɨɫɥɚɛɥɟɧɢɟ ɤɪɟɩɟɠɚ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ. 
ȿɫɥɢ ɤɪɵɲɤɚ ɧɟ ɛɵɥɚ ɩɪɢɝɪɭɠɟɧɚ ɨɫɟɜɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ ɢ ɜɟɫɨɦ 
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ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ, ɬɨ ɜɢɛɪɚɰɢɢ ɤɪɵɲɤɢ ɛɵɥɢ ɛɵ ɛɨɥɶɲɟ, ɱɟɦ ɲɩɢɥɟɤ. 
Ɉɞɧɚɤɨ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ ɥɢɲɟɧɚ ɫɜɨɛɨɞɵ ɩɟɪɟɦɟɳɟɧɢɹ, ɚ 
ɲɩɢɥɶɤɢ ɩɪɢ ɨɫɥɚɛɥɟɧɧɨɦ ɡɚɬɹɝɟ ɪɚɛɨɬɚɸɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɤɚɤ ɢɧɞɢɤɚɬɨɪɵ 
ɞɟɣɫɬɜɭɸɳɢɯ ɫɨ ɫɬɨɪɨɧɵ ɩɨɬɨɤɚ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɩɪɢ ɨɩɨɪɟ ɩɨɞɩɹɬɧɢɤɚ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ ɩɪɢɡɧɚɤɨɦ 
ɨɫɥɚɛɥɟɧɢɹ ɤɪɟɩɟɠɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɜɵɲɟɧɢɟ ɜɢɛɪɚɰɢɣ ɲɩɢɥɟɤ ɧɚɞ ɜɢɛɪɚɰɢɟɣ 
ɤɪɵɲɤɢ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɷɬɢɯ ɲɩɢɥɟɤ [20]. 
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2 ȼɨɩɪɨɫɵ ɜɨɡɞɟɣɫɬɜɢɹ ɜɧɟɲɧɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɪɚɛɨɬɭ ɚɝɪɟɝɚɬɚ 
 
2.1 ȼɨɡɞɟɣɫɬɜɢɟ ɜɧɟɲɧɢɯ ɫɢɥ ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬ 
 
ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ, ɜ ɫɜɹɡɢ ɫ ɨɛɨɫɬɪɢɜɲɟɣɫɹ ɤɨɧɤɭɪɟɧɰɢɟɣ ɧɚ ɪɵɧɤɟ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɟɡɤɨ ɜɨɡɪɨɫ ɭɪɨɜɟɧɶ ɬɪɟɛɨɜɚɧɢɣ ɤ ɟɝɨ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɚ ɪɹɞɟ Ƚɗɋ, ɩɪɨɪɚɛɨɬɚɜɲɢɯ ɛɨɥɟɟ 35 
ɥɟɬ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɜɪɟɦɟɧɧɨɦɭ ɭɪɨɜɧɸ. 
ȼɨɡɧɢɤɲɚɹ ɩɪɨɛɥɟɦɚ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɡɚɦɟɧɵ ɮɢɡɢɱɟɫɤɢ 
ɢɡɧɨɲɟɧɧɨɝɨ ɢ ɦɨɪɚɥɶɧɨ ɭɫɬɚɪɟɜɲɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɧɟɫɭɳɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɢ ɪɚɛɨɱɢɦ ɤɨɥɟɫɚɦ 
(ɊɄ) ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɩɨɞ ɞɢɧɚɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨɬɨɤɚ ɜɨɞɵ. 
Ʉ ɧɟɫɭɳɢɦ ɤɨɧɫɬɪɭɤɰɢɹɦ ɨɬɧɨɫɢɬɫɹ ɤɪɵɲɤɚ ɬɭɪɛɢɧɵ. Ʉɪɵɲɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɫɨɫɬɨɹɳɭɸ ɢɡ 
ɬɨɧɤɨɫɬɟɧɧɵɯ ɬɟɥ ɜɪɚɳɟɧɢɹ (ɨɛɟɱɚɟɤ), ɩɨɞɤɪɟɩɥɟɧɧɵɯ ɫɢɫɬɟɦɨɣ ɱɚɫɬɨ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɪɟɛɟɪ - ɦɟɪɢɞɢɨɧɚɥɶɧɵɯ ɦɧɨɝɨɫɜɹɡɧɵɯ ɩɥɚɫɬɢɧ. Ɉɧɚ ɧɟ ɬɨɥɶɤɨ 
ɨɝɪɚɧɢɱɢɜɚɟɬ ɫɜɟɪɯɭ ɩɪɨɬɨɱɧɭɸ ɱɚɫɬɶ ɬɭɪɛɢɧɵ, ɧɨ ɢ ɹɜɥɹɟɬɫɹ ɧɟɫɭɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɟɣ, ɜɨɫɩɪɢɧɢɦɚɸɳɟɣ ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɨɬ ɦɚɫɫɨɜɵɯ ɫɢɥ ɢ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɨɬ ɪɚɞɢɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɫɨ ɫɬɨɪɨɧɵ 
ɪɨɬɨɪɚ ɬɭɪɛɢɧɵ. Ʉɪɟɩɥɟɧɢɟ ɟɟ ɤ ɫɬɚɬɨɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
ɜɢɛɪɨɫɬɨɣɤɢɯ ɛɨɥɬɨɜ ɫ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɡɚɬɹɠɤɨɣ. 

Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɫɨɫɬɨɢɬ ɢɡ ɫɬɭɩɢɰɵ, 
ɨɛɨɞɚ ɢ ɫɢɫɬɟɦɵ ɥɨɩɚɫɬɟɣ. ɋɬɭɩɢɰɚ ɢ ɨɛɨɞ ɹɜɥɹɸɬɫɹ ɬɟɥɚɦɢ ɜɪɚɳɟɧɢɹ, ɥɨɩɚɫɬɢ 
-ɨɛɨɥɨɱɤɢ ɩɟɪɟɦɟɧɧɨɣ ɬɨɥɳɢɧɵ. Ɋɚɛɨɱɟɟ ɤɨɥɟɫɨ ɤɪɟɩɢɬɫɹ ɤ ɜɚɥɭ ɛɨɥɬɚɦɢ, 
ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɜɞɨɥɶ ɨɤɪɭɠɧɨɫɬɢ ɧɚ ɫɬɭɩɢɰɟ. 

Ɉɫɧɨɜɧɨɟ ɬɪɟɛɨɜɚɧɢɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɪɵɲɤɢ ɢ ɊɄ ɬɭɪɛɢɧ - 
ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɢ ɠɟɫɬɤɨɫɬɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ [22].  

Ⱥɜɬɨɪɵ ɪɚɛɨɬɵ [23] ɩɨɤɚɡɚɥɢ, ɱɬɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɩɨɜɪɟɠɞɟɧɢɣ ɲɩɢɥɟɤ 
ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɬɭɪɛɢɧ Ƚɗɋ ɞɨ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ ɚɤɬɭɚɥɶɧɚ ɤɚɤ ɞɥɹ 
ɜɵɫɨɤɨɧɚɩɨɪɧɵɯ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɵɯ ɬɭɪɛɢɧ (ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ, ɇɭɪɟɤɫɤɚɹ 
Ƚɗɋ), ɬɚɤ ɢ ɞɥɹ ɧɢɡɤɨɧɚɩɨɪɧɵɯ (ɍɱ-Ʉɭɪɝɚɧɫɤɚɹ Ƚɗɋ, Ƚɗɋ “Ƚɪɚɧɞ Ɋɷ-ɩɢɞɫ"). 
Ⱦɚɧɧɵɟ ɪɹɞɚ ɚɜɚɪɢɣ ɩɨɡɜɨɥɢɥɢ ɜɵɞɟɥɢɬɶ ɩɪɢɱɢɧɵ, ɜ ɫɢɥɭ ɤɨɬɨɪɵɯ ɲɩɢɥɶɤɢ 
ɨɤɚɡɵɜɚɸɬɫɹ ɧɚɢɛɨɥɟɟ ɫɥɚɛɵɦ ɡɜɟɧɨɦ ɜ ɤɨɧɫɬɪɭɤɰɢɢ: ɨɫɥɚɛɥɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɬɹɠɟɧɢɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɚ ɢ ɡɚɪɨɠɞɟɧɢɟ, ɢ 
ɪɚɡɜɢɬɢɟ ɬɪɟɳɢɧ ɜ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ [23]. Ȼɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɫɬɚɥɨɫɬɢ ɲɩɢɥɟɤ 
ɭɞɟɥɹɥɨɫɶ ɩɪɢ ɚɧɚɥɢɡɟ ɩɪɢɱɢɧ ɚɜɚɪɢɢ ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 
[24]. Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɭɤɚɡɚɧɧɵɦɢ ɪɚɛɨɬɚɦɢ ɩɨɡɜɨɥɹɟɬ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɹɜɥɟɧɵ 
ɧɟ ɜɫɟ ɬɟɯɧɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, ɜɵɡɜɚɜɲɢɟ ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɟ ɜ ɲɩɢɥɶɤɚɯ, ɢ 
ɭɪɨɤɢ ɚɜɚɪɢɢ ɹɜɥɹɸɬɫɹ ɧɟ ɩɨɥɧɵɦɢ ɢ ɧɟ ɩɨɡɜɨɥɹɸɬ ɭɜɟɪɟɧɧɨ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɞɨɛɧɵɟ ɚɜɚɪɢɢ ɧɚ ɞɪɭɝɢɯ Ƚɗɋ.  

ȼ ɪɚɛɨɬɟ [25] ɜɵɩɨɥɧɟɧ ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɵɣ ɚɧɚɥɢɡ ɲɩɢɥɶɤɢ ɞɢɚɦɟɬɪɨɦ 
56 ɦɦ ɤɚɤ ɰɟɧɬɪɚɥɶɧɨ ɧɚɝɪɭɠɟɧɧɨɝɨ ɷɥɟɦɟɧɬɚ. ɉɨɥɭɱɟɧɨ [26], ɱɬɨ ɜ ɪɟɡɶɛɨɜɨɣ 
ɱɚɫɬɢ ɲɩɢɥɶɤɢ ɧɚɢɛɨɥɶɲɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɜɨ ɜɩɚɞɢɧɚɯ ɪɟɡɶɛɵ. ȼɢɬɤɢ 
ɇɚɝɪɭɠɟɧɵ ɧɟɨɞɢɧɚɤɨɜɨ, ɧɚɢɛɨɥɶɲɢɟ ɭɫɢɥɢɹ ɢɦɟɸɬ ɦɟɫɬɨ ɧɚ ɧɚɱɚɥɶɧɵɯ ɜɢɬɤɚɯ 
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ɪɟɡɶɛɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɲɩɢɥɶɤɢ ɫɨ ɫɬɚɬɨɪɨɦ ɢ ɤɪɵɲɤɨɣ. ȼ ɪɚɛɨɬɟ [25] 
ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɷɬɨ ɹɜɥɟɧɢɟ ɧɟ ɨɩɚɫɧɨ ɩɪɢ ɫɬɚɬɢɱɟɫɤɨɦ ɪɚɫɬɹɠɟɧɢɢ ɩɥɚɫɬɢɱɧɨɣ 
ɫɬɚɥɢ. ɉɪɢ ɩɟɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ ɜ ɬɚɤɢɯ ɡɨɧɚɯ ɡɚɪɨɠɞɚɟɬɫɹ ɭɫɬɚɥɨɫɬɧɚɹ 
ɬɪɟɳɢɧɚ. Ɍɨ ɠɟ ɩɪɨɢɫɯɨɞɢɬ ɜ ɦɚɥɨɩɥɚɫɬɢɱɧɵɯ ɫɬɚɥɹɯ, ɫɤɥɨɧɧɵɯ ɤ ɯɪɭɩɤɨɦɭ, ɚ 
ɬɚɤɠɟ ɡɚɦɟɞɥɟɧɧɨɦɭ ɪɚɡɪɭɲɟɧɢɹɦ.  

 
2.2 Ɇɟɬɨɞɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɟɜɨɣ ɫɢɥɵ ɜ ɝɢɞɪɨɬɭɪɛɢɧɚɯ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɜɟɥɢɱɟɧɢɹ ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚɩɨɪɨɜ, ɦɨɳɧɨɫɬɟɣ ɢ ɪɚɡɦɟɪɨɜ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɨɜɵɲɚɟɬɫɹ ɬɪɟɛɨɜɚɧɢɟ ɤ ɬɨɱɧɨɫɬɢ ɢ ɨɛɨɫɧɨɜɚɧɧɨɫɬɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɨɤ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɚɫɱɟɬɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɩɢɪɚɥɟɣ, 
ɫɬɚɬɨɪɨɜ, ɧɚɩɪɚɜɥɹɸɳɢɯ ɚɩɩɚɪɚɬɨɜ, ɪɚɛɨɱɢɯ ɤɨɥɟɫ, ɜɚɥɨɜ, ɷɥɟɦɟɧɬɨɜ 
ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɢ ɨɩɨɪɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɧɚɝɪɭɡɨɤ 
ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɣ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
ɗɬɢ ɞɚɧɧɵɟ ɬɪɟɛɭɸɬɫɹ ɬɚɤɠɟ ɩɪɢ ɨɰɟɧɤɟ ɤɚɜɢɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ ɩɪɨɬɨɱɧɨɣ 
ɱɚɫɬɢ, ɨɩɪɟɞɟɥɟɧɢɢ ɜɨɡɦɨɠɧɵɯ ɡɨɧ ɧɚɪɭɲɟɧɢɹ ɫɩɥɨɲɧɨɫɬɢ ɬɟɱɟɧɢɹ ɢ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɬɟɱɟɤ ɱɟɪɟɡ ɥɚɛɢɪɢɧɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɪɚɛɨɱɢɯ ɤɨɥɟɫ. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɨɫɟɜɵɯ ɫɢɥ, ɨɩɢɫɚɧɧɚɹ ɜ ɥɢɬɟɪɚɬɭɪɟ [27], ɛɚɡɢɪɨɜɚɥɢɫɶ 
ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɦɚɬɟɪɢɚɥɟ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɥɨ ɩɪɨɜɟɫɬɢ ɟɝɨ 
ɨɛɨɫɧɨɜɚɧɧɭɸ ɫɢɫɬɟɦɚɬɢɡɚɰɢɸ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɧɚɤɨɩɥɟɧ ɛɨɥɶɲɨɣ 
ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɦɚɬɟɪɢɚɥ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ ɞɚɜɥɟɧɢɣ ɢ 
ɫɤɨɪɨɫɬɟɣ ɜ ɷɥɟɦɟɧɬɚɯ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ. ɉɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɫɟɜɨɣ ɫɢɥɵ 
ɧɚ ɦɨɞɟɥɹɯ ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɜ ɧɚɬɭɪɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ ɧɟɪɚɫɱɟɬɧɵɯ ɢ ɩɟɪɟɯɨɞɧɵɯ 
ɪɟɠɢɦɨɜ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧ ɡɚɜɢɫɢɬ ɨɬ 
ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɮɚɤɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɧɫɬɪɭɤɰɢɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
(ɛɵɫɬɪɨɯɨɞɧɨɫɬɶɸ) ɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ. Ɉɬɫɭɬɫɬɜɢɟ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ, 
ɛɚɡɢɪɭɸɳɟɣɫɹ ɧɚ ɬɟɨɪɢɢ ɪɚɡɦɟɪɧɨɫɬɢ [28], ɧɟ ɩɨɡɜɨɥɹɥɨ ɪɚɫɫɱɢɬɚɬɶ ɫ 
ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɶɸ ɞɚɜɥɟɧɢɟ ɢ ɨɫɟɜɭɸ ɫɢɥɭ ɞɥɹ ɜɧɨɜɶ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 
ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɢ ɬɪɟɛɨɜɚɥɢɫɶ ɬɪɭɞɨɟɦɤɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɥɹ 
ɤɚɠɞɨɝɨ ɜɚɪɢɚɧɬɚ.  

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɜɬɨɪɚɦɢ ɦɟɬɨɞɢɤɚ [29] ɪɚɫɱɟɬɚ ɞɚɜɥɟɧɢɣ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɨɛɨɛɳɟɧɢɢ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɚ ɦɨɞɟɥɶɧɵɯ ɢ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧɚɯ ɪɚɡɥɢɱɧɨɣ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ. ɋɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɨ ɢɡɜɟɫɬɧɨɦɭ ɪɚɫɯɨɞɭ ɢ ɭɝɥɭ ɦɟɠɞɭ ɚɛɫɨɥɸɬɧɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɟɟ ɨɤɪɭɠɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ, ɚ ɞɚɜɥɟɧɢɟ — ɩɨ ɭɪɚɜɧɟɧɢɸ Ȼɟɪɧɭɥɥɢ ɫ ɭɱɟɬɨɦ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 

ɉɪɢɧɢɦɚɹ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɫɤɨɪɨɫɬɶ) 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɬɵɪɶɦɹ ɪɚɡɦɟɪɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ — ɪɚɫɯɨɞɨɦ Q, ɡɚɤɪɭɬɤɨɣ 
ɩɨɬɨɤɚ vuR, ɜɵɫɨɬɨɣ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ b0, ɯɚɪɚɤɬɟɪɧɵɦ ɪɚɡɦɟɪɨɦ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɩɨɥɭɱɚɟɦ, ɱɬɨ ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɚɜɥɟɧɢɹ 
(ɫɤɨɪɨɫɬɢ) ɡɚɜɢɫɢɬ ɨɬ ɞɜɭɯ ɛɟɡɪɚɡɦɟɪɧɵɯ ɩɚɪɚɦɟɬɪɨɜ — ɜɟɥɢɱɢɧɵ, ɪɚɜɧɨɣ ɢɥɢ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɤɨɬɚɧɝɟɧɫɭ ɭɝɥɚ ɦɟɠɞɭ ɚɛɫɨɥɸɬɧɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɨɤɪɭɠɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɟɦ, ɤ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɧɨɝɨ ɪɚɡɦɟɪɚ b0/D1 (ɪɢɫɭɧɨɤ 2.1). 
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Ɋɢɫɭɧɨɤ 2.1 – ɋɯɟɦɚ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɪɹɞɚ 

ɪɚɛɨɱɢɯ ɤɨɥɟɫ (ɫɫɵɥɤɚ ɧɚ ɫɬɚɬɶɸ) ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɞɚɜɥɟɧɢɹ ɜ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɨɱɟɤ ɟɝɨ ɜɯɨɞɚ ɢ 
ɜɵɯɨɞɚ ɨɬ ɤɨɬɚɧɝɟɧɫɚ ɭɝɥɚ ctgδ0 ɜɵɯɨɞɚ ɩɨɬɨɤɚ ɢɡ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ 
ɜɟɥɢɱɢɧɵ Ω. ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɤɨɬɚɧɝɟɧɫɭ ɭɝɥɚ ɜɵɯɨɞɚ ɚɛɫɨɥɸɬɧɨɝɨ ɩɨɬɨɤɚ ɢɡ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
ɞɥɹ ɜɯɨɞɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
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ɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɬɨɤɚ 
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ɚ ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ 
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ɝɞɟ ɇ — ɧɚɩɨɪ ɬɭɪɛɢɧɵ;  

ɪi/Ȗ— ɞɚɜɥɟɧɢɟ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɭɪɨɜɧɸ ɧɢɠɧɟɝɨ ɛɶɟɮɚ;  

mɫɫv  ɫɪɟɞɧɹɹ ɦɟɪɢɞɢɚɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɚɛɫɨɥɸɬɧɨɣ ɫɤɨɪɨɫɬɢ; 
Ω — ɜɟɥɢɱɢɧɚ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɤɨɬɚɧɝɟɧɫɭ ɫɪɟɞɧɟɝɨ ɭɝɥɚ ɧɚ ɜɵɯɨɞɟ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɦɟɠɞɭ ɚɛɫɨɥɸɬɧɨɣ ɫɤɨɪɨɫɬɶɸ ɢ ɨɤɪɭɠɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ. ɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɫɧɨɜɧɵɦ ɭɪɚɜɧɟɧɢɟɦ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧ. 
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ɝɞɟ D3 — ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɚ ɜɵɯɨɞɟ. 

Ⱦɚɜɥɟɧɢɟ ɜ ɡɚɡɨɪɟ ɦɟɠɞɭ ɜɪɚɳɚɸɳɟɣɫɹ ɢ ɧɟɩɨɞɜɢɠɧɨɣ ɫɬɟɧɤɚɦɢ 
(ɤɪɵɲɤɨɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɜɟɪɯɧɢɦ ɨɛɨɞɨɦ) ɡɚɜɢɫɢɬ ɨɬ ɨɬɧɨɲɟɧɢɹ ɭɝɥɨɜɨɣ 
ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɡɚɡɨɪɟ ωɠ ɤ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ωɡ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ К ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɨɪɢɟɣ ɪɚɡɦɟɪɧɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ 

ɨɬɧɨɲɟɧɢɹ ɪɚɫɯɨɞɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɤɨɪɨɫɬɢ ɜ ɡɚɡɨɪɟ vr ɤ ɨɤɪɭɠɧɨɣ ɫɤɨɪɨɫɬɢ u 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɚ ɬɚɤɠɟ ɨɬ ɨɬɧɨɲɟɧɢɹ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɪɚɞɢɭɫɚ r ɤ ɟɝɨ 
ɯɚɪɚɤɬɟɪɧɨɦɭ ɡɧɚɱɟɧɢɸ R [30]. ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬ К ɦɨɠɧɨ 
ɫɱɢɬɚɬɶ ɩɨɫɬɨɹɧɧɵɦ ɢ ɪɚɜɧɵɦ 0.5—0.6. Ⱦɚɜɥɟɧɢɟ ɜ ɡɚɬɨɪɟ, ɤɪɨɦɟ ɬɨɝɨ, ɡɚɜɢɫɢɬ 
ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɥɚɛɢɪɢɧɬɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɢ ɪɚɡɝɪɭɡɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ. 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɪɚɡɝɪɭɡɨɱɧɵɯ ɨɬɜɟɪɫɬɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ [31] ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 
ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɪɚɳɚɸɳɢɯɫɹ ɪɚɡɝɪɭɡɨɱɧɵɯ ɨɬɜɟɪɫɬɢɣ ζɪ. ɪɚɜɧɵɣ 
ɨɬɧɨɲɟɧɢɸ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ Δpp/Ȗ ɞɨ ɢ ɩɨɫɥɟ ɪɚɡɝɪɭɡɤɢ ɤ ɤɢɧɟɬɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜ ɨɬɜɟɪɫɬɢɢ v2

cp/2g. ɡɚɜɢɫɢɬ ɨɬ ɨɬɧɨɲɟɧɢɹ 
ɩɟɪɟɧɨɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜ ɪɚɡɝɪɭɡɨɱɧɨɦ ɨɬɜɟɪɫɬɢɢ vmp ɤ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɬ. ɟ. 
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Ɋɚɡɞɟɥɹɹ ɩɨɬɟɪɢ ɷɧɟɪɝɢɢ ɜ ɪɚɡɝɪɭɡɨɱɧɨɦ ɨɬɜɟɪɫɬɢɢ ɧɚ ɩɨɬɟɪɢ ɜɯɨɞɚ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɢɡɦɟɧɟɧɢɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɨɬ (up— vmp) ɩɪɢ ɜɯɨɞɟ ɜ 
ɨɬɜɟɪɫɬɢɟ ɞɨ vmp ɜ ɨɬɜɟɪɫɬɢɢ ɢ ɜɵɯɨɞɧɵɟ ɩɨɬɟɪɢ [32] ɩɨɥɭɱɚɟɦ, ɩɪɟɧɟɛɪɟɝɚɹ ɩɨ-
ɬɟɪɹɦɢ ɧɚ ɬɪɟɧɢɟ,  
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ɍɱɢɬɵɜɚɹ, ɱɬɨ vup/up ≈ const, ɋ2=0.5; C3 =1 [32], ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɬɟɪɶ 

ɪɚɡɝɪɭɡɨɱɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
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Ⱥɧɚɥɢɡ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɹ ɦɟɠɞɭ 

ɤɪɵɲɤɨɣ ɢ ɜɟɪɯɧɢɦ ɨɛɨɞɨɦ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ C1
 = 

0.8... 1. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ. ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜ ɪɚɡɝɪɭɡɨɱɧɨɦ ɨɬɜɟɪɫɬɢɢ 
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Ⱦɥɹ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ ɞɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɥɨɠɟɧɧɨɣ ɦɟɬɨɞɢɤɨɣ ɛɵɥɨ 

ɩɪɨɜɟɞɟɧɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ ɢ ɪɚɫɱɟɬɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɚɜɥɟɧɢɣ ɢ 
ɡɨɧɞɢɪɨɜɚɧɢɟ ɩɨɬɨɤɚ ɜ ɪɚɛɨɱɢɯ ɤɨɥɟɫɚɯ ɪɚɡɥɢɱɧɨɣ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ (ng=150—
350). ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ ai, αi, К ɩɨɫɬɪɨɟɧɵ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɢ ɜɟɥɢɱɢɧ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɪɟɠɢɦ 
ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ (ctgδ0, Ω). ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɚɜɥɟɧɢɟ ɜ 
ɬɨɱɤɚɯ ɧɚ ɜɯɨɞɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
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ɝɞɟ Q — ɪɚɫɯɨɞ;  

F1. F2 — ɩɥɨɳɚɞɢ ɧɚ ɜɯɨɞɟ ɤɨɥɟɫɚ ɢ ɟɝɨ ɜɵɯɨɞɟ;  
zɜɯ, zɜɵɯ— ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɡɚɦɟɪɚ ɞɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɚɜɥɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɢɡɜɟɫɬɧɵ ɧɚɩɨɪ ɢ ɦɨɳɧɨɫɬɶ 
ɬɭɪɛɢɧɵ, ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ, ɭɝɥɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɩɢɪɚɥɢ ɢ ɫɬɚɬɨɪɚ ɢ ɞɚɧɧɵɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɦɨɞɟɥɢ ɬɭɪɛɢɧɵ (ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ). 

Ɉɫɟɜɨɟ ɭɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɞɚɜɥɟɧɢɣ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɬɚ, ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɧɟɲɧɢɟ ɱɚɫɬɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɨɛɨɞɨɜ ɢ ɩɪɢɦɟɧɟɧɢɹ ɡɚɤɨɧɚ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢ-
ɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ. ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɪɟɠɢɦɚ ɨɛɵɱɧɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɨɞɩɹɬɧɢɤɚ (ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ) ɢ 
ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɱɧɨɫɬɢ ɤɪɵɲɤɢ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ: ɨɫɟɜɨɟ 
ɭɫɢɥɢɟ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɛɨɥɶɲɟ ɨɬɤɪɵɬɢɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɧɚɩɨɪ; 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɤɪɵɲɤɟ ɡɚɜɢɫɹɬ ɨɬ ɜɟɥɢɱɢɧɵ ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɧɟɟ ɞɚɜɥɟɧɢɹ ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɨɩɨɪɵ ɩɹɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; ɞɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɚɩɨɪɨɦ, ɨɬɤɪɵɬɢɟɦ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɢ ɜɵɫɨɬɨɣ ɨɬɫɚɫɵɜɚɧɢɹ. Ɉɛɵɱɧɨ 
ɨɫɟɜɚɹ ɫɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

Ɉɫɟɜɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɭɫɢɥɢɟ Ɋ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, 
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɝɪɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɨɫɟɜɵɯ ɭɫɢɥɢɣ: Ɋ1. ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ 
ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; P2, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɜɧɟɲɧɸɸ ɱɚɫɬɶ 
ɜɟɪɯɧɟɝɨ ɨɛɨɞɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; P3. ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɜɧɟɲɧɸɸ ɱɚɫɬɶ ɧɢɠɧɟɝɨ 
ɨɛɨɞɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɬ. ɟ. P=Pl+ P2+ P3. 

ɑɚɫɬɶ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ Ɋ1 ɜɨɡɧɢɤɚɟɬ ɜɫɥɟɞɫɬɜɢɟ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ 
ɞɜɢɠɟɧɢɹ ɩɪɢ ɩɨɜɨɪɨɬɟ ɩɨɬɨɤɚ ɜ ɦɟɪɢɞɢɚɧɧɨɣ ɩɥɨɫɤɨɫɬɢ (ɪɢɫɭɧɨɤ 2.1): 
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ɝɞɟ Ȗ1 — ɭɝɨɥ ɦɟɠɞɭ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɫɪɟɞɧɟɣ ɥɢɧɢɢ ɬɨɤɚ ɧɚ ɜɯɨɞɟ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ, 
ɩɚɪɚɥɥɟɥɶɧɵɦ ɨɫɢ ɬɭɪɛɢɧɵ; 

Ȗ2 — ɭɝɨɥ ɦɟɠɞɭ ɤɚɫɚɬɟɥɶɧɨɣ ɤ ɫɪɟɞɧɟɣ ɥɢɧɢɢ ɬɨɤɚ ɧɚ ɜɵɯɨɞɟ ɢ ɬɟɦ ɠɟ 
ɧɚɩɪɚɜɥɟɧɢɟɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ȕ1 ɢ ȕ2 ɡɚɜɢɫɹɬ ɨɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɦɟɪɢɞɢɚɧɧɨɝɨ ɩɨɬɨɤɚ 
ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɩɨɥɭɱɚɸɬɫɹ ɢɡ ɮɨɪɦɭɥ ɨɫɪɟɞɧɟɧɢɹ: 

 



31 
 

 ;

2

2
0

1

2

1

2

1

1  ctgf

g

Fh
Fh

Q

dF
g

v
Fh m














                (15) 

 

 .

2

2

2

2

2

2

2

2 












f

g

Fh
Fh

Q

dF
g

v
Fh m

                  (16) 

 
Ɂɚɜɢɫɢɦɨɫɬɢ ɷɬɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɬ ɪɟɠɢɦɚ (ctgδ0, Ω) ɩɨɥɭɱɟɧɵ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɨɛɨɛɳɟɧɢɹ ɞɚɧɧɵɯ ɡɨɧɞɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɢ ɬɭɪɛɢɧɚɯ ɪɚɡɥɢɱɧɨɣ 
ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ. Ɉɫɬɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɧɚɣɞɟɧɧɵɦ ɞɚɜɥɟɧɢɹɦ ɢ ɩɥɨɳɚɞɹɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɪɚɜɧɟɧɢɣ ɝɢɞɪɨɫɬɚɬɢɤɢ. 

ɉɨɝɪɟɲɧɨɫɬɶ ɪɚɫɱɟɬɚ ɨɫɟɜɨɣ ɫɢɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɨɱɧɨɫɬɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ αi, ȕi, Ʉ, ɋ, ai. ɢ ɩɪɢɛɥɢɠɟɧɧɨɫɬɶɸ ɪɚɫɱɟɬɧɵɯ ɫɯɟɦ. ɋɥɟɞɭɟɬ 
ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɫɟɜɨɣ ɫɢɥɵ ɦɨɝɭɬ ɜɡɚɢɦɧɨ ɭɪɚɜɧɨɜɟɲɢɜɚɬɶɫɹ. 
ɩɨɷɬɨɦɭ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɝɪɟɲɧɨɫɬɢ ɨɫɟɜɨɣ ɫɢɥɵ ɧɭɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɟɟ ɞɥɹ 
ɤɚɠɞɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɨɬɞɟɥɶɧɨ ɢ ɡɚɬɟɦ ɜɵɱɢɫɥɹɬɶ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɭɸ 
ɩɨɝɪɟɲɧɨɫɬɶ: 

 
.)()()( 2
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1 PPPP                   (17) 

 
Ⱦɥɹ ɨɰɟɧɤɢ ɜɟɥɢɱɢɧɵ ɨɫɟɜɨɣ ɫɢɥɵ ɩɪɢ ɪɟɠɢɦɚɯ, ɡɧɚɱɢɬɟɥɶɧɨ 

ɨɬɥɢɱɚɸɳɢɯɫɹ ɨɬ ɪɚɫɱɟɬɧɨɝɨ, ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ ɩɨ ɧɚɬɭɪɧɵɦ ɧ ɦɨɞɟɥɶɧɵɦ 
ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧ ɪɚɡɥɢɱɧɨɣ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ. 

Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɨɛɳɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɡɦɟɧɟɧɢɹ ɨɫɟɜɨɣ ɫɢɥɵ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɧɵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɜɟɥɢɱɢɧɚɯ. ɂɡ 
ɪɢɫɭɧɤɚ 2.2 ɩɪɢɜɟɞɟɧ ɝɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɨɫɟɜɨɣ ɫɢɥɵ P  ɨɬ ɜɟɥɢɱɢɧɵ ɨɬɤɪɵɬɢɣ 

 ɚ 0  ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ.  
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Ɋɢɫɭɧɨɤ 2.2 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɢ ɩɭɥɶɫɚɰɢɢ ɨɫɟɜɨɣ ɫɢɥɵ ɨɬ 

ɜɟɥɢɱɢɧɵ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ 
 
Ɉɫɟɜɚɹ ɫɢɥɚ ɢ ɨɬɤɪɵɬɢɟ ɨɬɧɟɫɟɧɵ ɤ ɫɜɨɢɦ ɧɨɦɢɧɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ. 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɛɵɫɬɪɨɯɨɞɧɨɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧ ɨɫɟɜɚɹ ɫɢɥɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. ɇɚ ɷɬɨɦ ɠɟ ɪɢɫɭɧɤɟ ɞɚɧɚ 
ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɞɜɨɣɧɨɣ ɚɦɩɥɢɬɭɞɵ ɩɭɥɶɫɚɰɢɢ ɨɫɟɜɨɣ ɫɢɥɵ 

Ɋɧɨɦ
Ɋ

P



2

2  ɨɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɨɬɤɪɵɬɢɹ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɭɥɶɫɚɰɢɹ ɢɦɟɟɬ ɦɟɫɬɨ 

ɩɪɢ ɜɟɥɢɱɢɧɟ ɨɬɤɪɵɬɢɹ ɚ0 = 50% ɚ0ɧɨɦ ɢ ɫɨɫɬɚɜɥɹɟɬ ≈20% ɨɬ Ɋɧɨɦ. ɑɚɫɬɨɬɚ 
ɩɭɥɶɫɚɰɢɣ ɪɚɜɧɚ 0.2…0.3 ɨɛɪɚɬɧɨɣ ɱɚɫɬɨɬɵ.  

Ƚɪɚɮɢɤ ɨɫɟɜɨɣ ɫɢɥɵ P  ɩɪɢ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ (ɩɭɫɤ, ɫɛɪɨɫ ɧɚɝɪɭɡɤɢ) 
ɞɚɧ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɹ t ɨɬɧɟɫɟɧɧɨɝɨ ɤ ɩɟɪɢɨɞɭ Ɍɉ ɪɚɡɝɨɧɚ ɬɭɪɛɢɧɵ ɞɨ 
ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɭɫɤɟ ɢ ɩɟɪɢɨɞɭ Ɍɫ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɧɨɦɢɧɚɥɶɧɵɯ ɨɛɨɪɨɬɨɜ ɩɪɢ ɫɛɪɨɫɟ. Ⱦɥɹ ɚɧɚɥɢɡɚ ɢɡɦɟɧɟɧɢɹ ɨɫɟɜɨɣ ɫɢɥɵ, ɤɪɨɦɟ 
ɬɨɝɨ, ɩɪɢɜɟɞɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ (ɯɨɞɚ ɲɬɨɤɚ 
ɫɟɪɜɨɦɨɬɨɪɚ) ɨɬ ɜɪɟɦɟɧɢ 
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(ɪɢɫɭɧɨɤ 2.3, 2.4). 
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Ɋɢɫɭɧɨɤ 2.3 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɫɟɜɨɣ ɫɢɥɵ ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ ɩɭɫɤɟ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

 
Ɋɢɫɭɧɨɤ 2.4 - Ɂɚɜɢɫɢɦɨɫɬɶ ɨɫɟɜɨɣ ɫɢɥɵ ɨɬ ɜɪɟɦɟɧɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ 
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3 ȼɥɢɹɧɢɟ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɧɚ ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
 
3.1 Ɉɫɟɜɨɟ ɭɫɢɥɢɟ 

 
Ɉɫɟɜɨɟ ɭɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɪɚɫɱɟɬɚ ɞɚɜɥɟɧɢɣ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɞɚɜɥɟɧɢɹ ɧɚ 
ɜɧɟɲɧɢɟ ɱɚɫɬɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɨɛɨɞɨɜ ɢ ɩɪɢɦɟɧɟɧɢɹ ɡɚɤɨɧɚ ɢɡɦɟɧɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ [29]. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɨɫɟɜɨɟ ɭɫɢɥɢɟ 
ɜɨɡɪɚɫɬɚɟɬ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. [29]. 

Ɉɫɟɜɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɭɫɢɥɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, 
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɬɪɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɪɢɫɭɧɨɤ 3.1:  

- ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ;  
- ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɜɧɟɲɧɸɸ ɱɚɫɬɶ ɜɟɪɯɧɟɝɨ ɨɛɨɞɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ; 
- ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɜɧɟɲɧɸɸ ɱɚɫɬɶ ɧɢɠɧɟɝɨ ɨɛɨɞɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 
 

 
 

Ɋɢɫɭɧɨɤ 3.1 - ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɢɥ ɨɬ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

Ɋɨɫ - ɨɫɟɜɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ; G1 - ɜɟɫ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɜɚɥɚ;  
G2 - ɜɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; G3 - ɜɟɫ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ;  
G4 - ɜɟɫ ɤɪɵɲɤɢ ɢ ɞɟɬɚɥɟɣ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ;  
q - ɞɚɜɥɟɧɢɟ ɜɨɞɵ ɩɨɞ ɤɪɵɲɤɨɣ ɬɭɪɛɢɧɵ; F - ɩɥɨɳɚɞɶ ɧɢɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɵɲɤɢ. 
 
R - ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɲɩɢɥɶɤɢ: 
 

;F*q + G4 + G3 + )G2 + G1( +Ɋ = R ɨɫ            (18) 
 
Ɇɟɯɚɧɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɜɟɫ 

ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɚ ɢɦɟɧɧɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɜɚɥɚ ɢ ɪɨɬɨɪɚ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

ɋɭɦɦɚɪɧɨɟ ɨɫɟɜɨɟ ɭɫɢɥɢɟ ɜɨɡɞɟɣɫɬɜɭɟɬ ɱɟɪɟɡ ɫɟɝɦɟɧɬɵ ɩɨɞɩɹɬɧɢɤɚ ɧɚ 
ɨɩɨɪɭ ɩɹɬɵ ɢ ɞɚɥɟɟ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ (ɞɥɹ ɩɨɞɜɟɫɧɵɯ ɚɝɪɟɝɚɬɨɜ ɧɚ 
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ɤɪɟɫɬɨɜɢɧɭ). ɂɫɩɵɬɵɜɚɟɦɵɟ ɤɪɵɲɤɨɣ ɬɭɪɛɢɧɵ ɧɚɩɪɹɠɟɧɢɹ, ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɤɨɧɫɬɪɭɤɬɢɜɭ ɢ ɤɪɟɩɟɠɧɵɦ ɷɥɟɦɟɧɬɚɦ. Ʉɪɢɬɟɪɢɣ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɧɚɡɵɜɚɟɬɫɹ ɠɟɫɬɤɨɫɬɶɸ. 
  
 3.2 ɂɫɩɨɥɶɡɭɟɦɵɟ ɫɢɫɬɟɦɵ ɞɥɹ ɨɰɟɧɤɢ ɩɚɪɚɦɟɬɪɨɜ  
 
 3.2.1 ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɲɚɣɛ  
 
 ɋɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɯ ɲɚɣɛ 
ɋɄȾɋ-ɋɂɒ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɨɫɟɜɵɯ ɫɢɥ ɫɠɚɬɢɹ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɛɨɥɬɵ, ɲɩɢɥɶɤɢ ɢ ɩɨɞɨɛɧɵɟ ɢɦ ɷɥɟɦɟɧɬɵ ɛɨɥɬɨɜɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɢɫɬɟɦɵ ɨɫɧɨɜɚɧ ɧɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɨɫɟɜɨɣ 
ɫɠɢɦɚɸɳɟɣ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɭɸ ɲɚɣɛɭ, ɜ ɢɡɦɟɧɟɧɢɹ 
ɪɟɡɨɧɚɧɫɧɵɯ ɱɚɫɬɨɬ ɪɚɞɢɨɫɢɝɧɚɥɨɜ, ɨɬɪɚɠɟɧɧɵɯ ɨɬ ɩɚɫɫɢɜɧɵɯ 
ɚɤɭɫɬɨɷɥɟɤɬɪɨɧɧɵɯ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɨɣ ɲɚɣɛɵ. 
Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɫɢɥ ɫɠɚɬɢɹ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 35 ɞɨ 130 ɬɫ, ɫ ɩɨɝɪɟɲɧɨɫɬɶɸ 
ɢɡɦɟɪɟɧɢɣ 4%. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɲɤɚɮɚ ɩɭɥɶɬɨɜɨɝɨ, ɜɨɫɶɦɢ 
ɧɟɡɚɜɢɫɢɦɵɯ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɯ ɲɚɣɛ ɫ ɲɟɫɬɧɚɞɰɚɬɶɸ ɭɫɬɚɧɨɜɨɱɧɵɦɢ 
ɲɚɣɛɚɦɢ ɢ ɦɨɞɭɥɹ ɬɟɪɦɨɤɨɦɩɟɧɫɚɰɢɨɧɧɨɝɨ ɆɌɉȺȼ-30, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ 
ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɪɪɟɤɰɢɢ ɩɨɤɚɡɚɧɢɣ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɯ ɲɚɣɛ. 

ɉɪɢ ɤɨɧɬɪɨɥɟ ɩɚɪɚɦɟɬɪɨɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɲɚɣɛ ɋɒɂɉȺȼ ɋɄȾɋ-ɋɂɒ ɨɛɟɫɩɟɱɢɜɚɟɬ: 

- ɩɪɨɜɟɞɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɋɇɂɉȺȼ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɝɪɚɞɭɢɪɨɜɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ; 

- ɩɪɨɜɟɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɤɨɪɪɟɤɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɫɢɥ; 
- ɩɪɨɜɟɞɟɧɢɟ ɫɪɟɞɧɟɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ ɭɫɪɟɞɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɨɬ 

ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɋɂɒɉȺȼ; 
- ɨɬɨɛɪɚɠɟɧɢɟ ɡɧɚɱɟɧɢɣ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɋɂɒɉȺȼ, ɧɚ ɞɢɫɩɥɟɟ ɲɤɚɮɚ 

ɩɭɥɶɬɨɜɨɝɨ; 
- ɩɟɪɟɞɚɱɭ ɢɧɮɨɪɦɚɰɢɢ ɨ ɩɨɤɚɡɚɧɢɹɯ ɋɇɂɀȺȼ ɩɨ ɢɧɬɟɪɮɟɣɫɭ Ethernet; 
- ɜɜɨɞ ɩɨɪɨɝɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 
- ɜɜɨɞ ɩɨɪɨɝɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. 

 
3.2.1.1 ɍɫɬɪɨɣɫɬɜɨ ɢ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ ɋɄȾɋ-ɋɂɒ 

 
ɉɪɢ ɩɨɞɚɱɟ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɤɚɮ ɩɭɥɶɬɨɜɵɣ ɋɄȾɋ-ɋɂɒ 

ɤɨɧɬɪɨɥɥɟɪ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɧɚɱɢɧɚɟɬ ɪɚɛɨɬɚɬɶ ɫɨɝɥɚɫɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɩɚɪɚɦɟɬɪɚɦ. 

ȼ ɫɢɫɬɟɦɟ ɟɫɬɶ ɞɜɚ ɬɢɩɚ ɩɚɪɚɦɟɬɪɨɜ: ɡɚɜɨɞɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
(ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɩɪɟɞɩɪɢɹɬɢɟɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɩɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɩɪɨɜɟɪɨɤ ɢ 
ɭɩɚɤɨɜɤɢ ɫɢɫɬɟɦɵ); ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɩɚɪɚɦɟɬɪɵ (ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ 
ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ ɫɢɫɬɟɦɵ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɧɚɥɚɞɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
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ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɝɚɣɤɢ ɧɚ ɲɩɢɥɶɤɭ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɨɫɥɟɞɭɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɹɯ 
ɧɚ ɲɩɢɥɶɤɭ ɱɟɪɟɡ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɪɨɬɨɪɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɬɭɪɛɢɧɵ ɫɢɥɚ ɫɠɚɬɢɹ (ɨɫɥɚɛɥɟɧɢɹ) ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɋɂɒɉȺȼ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɧɚ ɟɟ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ (ɉȺȼ ɪɟɡɨɧɚɬɨɪɵ). 
Ɋɟɡɨɧɚɧɫɧɚɹ ɱɚɫɬɨɬɚ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɚɤɭɫɬɢɱɟɫɤɢɯ ɜɨɥɧ (ɉȺȼ) ɪɟɡɨɧɚɬɨɪɨɜ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɥɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫɢɥ 
(ɫɠɚɬɢɹ ɢɥɢ ɨɫɥɚɛɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ɋɱɢɬɵɜɚɬɟɥɶ, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɜ ɲɤɚɮɭ 
ɩɭɥɶɬɨɜɨɦ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɤɨɧɬɪɨɥɥɟɪɚ ɋɄȾɋ-ɋɂɒ ɱɟɪɟɡ 
ɋȼɑ-ɤɨɦɦɭɬɚɬɨɪ ɤɚɧɚɥɨɜ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɋɂɒɉȺȼ. 
Ɂɨɧɞɢɪɭɸɳɢɣ ɱɚɫɬɨɬɧɨ-ɦɨɞɭɥɢɪɨɜɚɧɧɵɣ ɫɢɝɧɚɥ ɫɱɢɬɵɜɚɬɟɥɹ ɩɨ 
ɩɨɞɤɥɸɱɚɟɦɵɦ ɤɚɛɟɥɹɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨɫɬɭɩɚɟɬ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɋɂɒɉȺȼ, ɤɨɬɨɪɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɟɪɟɨɬɪɚɠɚɸɬ 
ɟɝɨ ɫ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɧɚ ɱɚɫɬɨɬɚɯ ɫɨɛɫɬɜɟɧɧɨɝɨ ɪɟɡɨɧɚɧɫɚ. 
ɋɱɢɬɵɜɚɬɟɥɶ ɄɈɊȺɌ-01 ɩɪɢɧɢɦɚɟɬ ɤɨɦɦɭɬɢɪɭɟɦɵɟ ɩɟɪɟɢɡɥɭɱɟɧɧɵɟ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɋɂɒɉȺȼ ɡɨɧɞɢɪɭɸɳɢɟ ɫɢɝɧɚɥɵ ɢ ɨɩɪɟɞɟɥɹɟɬ 
ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɪɟɡɨɧɚɧɫɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɪɟɡɨɧɚɧɫɧɵɯ ɱɚɫɬɨɬ ɩɨ ɢɧɬɟɪɮɟɣɫɭ Ʉ.8-232 ɩɨɫɬɭɩɚɸɬ ɜ 
ɤɨɧɬɪɨɥɥɟɪ ɋɄȾɋ-ɋɂɒ, ɤɨɬɨɪɵɣ ɩɪɨɜɨɞɢɬ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɤɨɦɩɟɧɫɚɰɢɸ 
ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɱɚɫɬɨɬ, ɜɵɱɢɫɥɹɟɬ ɡɧɚɱɟɧɢɹ ɫɢɥ ɫɨɝɥɚɫɧɨ ɝɪɚɞɭɢɪɨɜɨɱɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɜɵɞɚɟɬ ɷɬɢ ɞɚɧɧɵɟ ɩɨ ɢɧɬɟɪɮɟɣɫɭ Ethernet ɩɨɬɪɟɛɢɬɟɥɸ, ɚ 
ɬɚɤɠɟ ɨɬɨɛɪɚɠɚɟɬ ɩɨɤɚɡɚɧɢɹ ɧɚ ɞɢɫɩɥɟɟ ɲɤɚɮɚ ɩɭɥɶɬɨɜɨɝɨ.  

 
3.2.1.2 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɛɨɬɚ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɫɢɫɬɟɦɵ ɋɂɒɉȺȼ 

 
Ɇɟɬɨɞ ɢɡɦɟɪɟɧɢɹ ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɋɂɒɉȺȼ ɫɢɥɵ ɨɫɧɨɜɚɧ ɧɚ 

ɩɟɪɟɨɬɪɚɠɟɧɢɢ ɩɚɫɫɢɜɧɵɦ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɦ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ ɷɥɟɦɟɧɬɨɦ 
(ɉȺȼ ɪɟɡɨɧɚɬɨɪɨɦ) ɡɨɧɞɢɪɭɸɳɟɝɨ ɱɚɫɬɨɬɧɨ-ɦɨɞɭɥɢɪɨɜɚɧɧɨɝɨ ɫɢɝɧɚɥɚ 
ɫɱɢɬɵɜɚɬɟɥɹ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɨɬɪɚɠɟɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɧɚ 
ɪɟɡɨɧɚɧɫɧɨɣ ɱɚɫɬɨɬɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ ɋɂɒɉȺȼ, ɤɨɬɨɪɚɹ ɩɪɹɦɨ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɋɂɒɉȺȼ ɫɢɥɵ ɫɠɚɬɢɹ ɢɥɢ ɨɫɥɚɛɥɟɧɢɹ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɚɫɬɨɬɚ ɩɟɪɟɨɬɪɚɠɟɧɧɨɝɨ ɨɬɜɟɬɧɨɝɨ ɫɢɝɧɚɥɚ ɋɂɒɉȺȼ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɜɟɥɢɱɢɧɟ, ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɧɟɟ ɫɢɥɵ. 

ȼɧɟɲɧɢɣ ɜɢɞ ɋɂɒɉȺȼ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – ȼɧɟɲɧɢɣ ɜɢɞ ɋɂɒɉȺȼ 

 
ɋɜɟɪɯɭ ɢ ɫɧɢɡɭ ɤɚɠɞɨɣ ɋɂɒɉȺȼ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɲɚɣɛɵ ɉɂɀɆ ɫ 

ɰɟɥɶɸ ɦɢɧɢɦɢɡɚɰɢɢ ɜɥɢɹɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɢ ɧɟɪɨɜɧɨɫɬɟɣ ɤɪɵɲɤɢ 
ɬɭɪɛɢɧɵ ɧɚ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɲɚɣɛ ɉɂɀɆ. ɢ 
ɋɂɒɉȺȼ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.3. 

 

 
Ɋɢɫɭɧɨɤ 3.3 - ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɲɚɣɛ ɢ ɋɂɒɉȺȼ: 

1 - ɋɂɒɉȺȼ, 2 - Ƚɚɣɤɚ Ɇ 90, 3 - ɒɩɢɥɶɤɚ, 4 - ɒɚɣɛɚ. 
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ɉɪɢ ɡɚɬɹɝɢɜɚɧɢɢ ɝɚɣɤɢ ɫɢɥɚ ɫɠɚɬɢɹ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɋɂɒɉȺȼ ɢ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɟɟ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɱɭɜɫɬɜɢɬɟɥɶɧɵɣ ɷɥɟɦɟɧɬ (ɉȺȼ 
ɪɟɡɨɧɚɬɨɪ). Ɋɟɡɨɧɚɧɫɧɚɹ ɱɚɫɬɨɬɚ ɉȺȼ ɪɟɡɨɧɚɬɨɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɥɢ 
ɭɦɟɧɶɲɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫɢɥ (ɫɠɚɬɢɹ ɢɥɢ 
ɨɫɥɚɛɥɟɧɢɹ). 

Ɋɚɫɱɟɬ ɧɚɝɪɭɡɤɢ ɧɚ ɋɂɒɉȺȼ ɩɪɨɜɨɞɢɬɫɹ ɩɭɬɟɦ ɭɫɪɟɞɧɟɧɢɹ ɩɨɤɚɡɚɧɢɹ ɨɬ 
ɤɚɠɞɨɝɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ.  

ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɋɂɒɉȺȼ ɩɪɢ ɦɨɧɬɚɠɟ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢɡɨɛɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.4. 

ȼɧɟɲɧɢɣ ɜɢɞ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɨɣ ɲɚɣɛɵ ɜ ɪɟɚɥɟ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
3.5. 

 

 
Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɣ ɨɪɢɟɧɬɚɰɢɢ 
ɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɋɂɒɉȺȼ ɩɪɢ ɦɨɧɬɚɠɟ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
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Ɋɢɫɭɧɨɤ 3.5 - ȼɧɟɲɧɢɣ ɜɢɞ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɨɣ ɲɚɣɛɵ 

 
3.2.2 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɛɨɬɚ ɄɆ-Ⱦɟɥɶɬɚ-8-ɋɆ 

 
 ɄɆ-Ⱦɟɥɶɬɚ-8-ɋɆ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɲɩɢɥɟɤ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɡɚ 
ɫɱɟɬ ɢɡɦɟɪɟɧɢɹ ɢɯ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɚɥɢɛɪɨɜɨɱɧɵɯ 
ɫɬɟɪɠɧɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜɧɭɬɪɢ ɲɩɢɥɟɤ ɜɨɫɶɦɶɸ ɦɨɞɭɥɹɦɢ ɤɨɧɬɪɨɥɹ 
ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ (ɆɄɅɉ), ɨɬɨɛɪɚɠɟɧɢɹ ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɢ ɱɢɫɥɨɜɨɦ ɜɢɞɚɯ ɧɚ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ ɲɤɚɮɚ 
ɩɭɥɶɬɨɜɨɝɨ ɢ ɢɯ ɩɟɪɟɞɚɱɢ ɩɨ ɢɧɬɟɪɮɟɣɫɭ «Ethernet» ɫ ɰɟɥɶɸ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɚɧɚɥɢɡɚ ɢ ɪɟɝɢɫɬɪɚɰɢɢ. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɩɟɪɟɦɟɳɟɧɢɹ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 0 ɞɨ 
10000 ɦɤɦ, ɫ ɞɨɩɭɫɤɚɟɦɨɣ ɚɛɫɨɥɸɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɢɡɦɟɪɟɧɢɣ ɩɟɪɟɦɟɳɟɧɢɹ 
5 ɦɤɦ. 

ɉɪɢ ɦɨɧɢɬɨɪɢɧɝɟ ɥɢɧɟɣɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɄɆ-Ⱦɟɥɶɬɚ-8-ɋɆ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
- ɢɡɦɟɪɟɧɢɟ ɡɧɚɱɟɧɢɣ ɚɛɫɨɥɸɬɧɵɯ ɭɞɥɢɧɟɧɢɣ ɫɬɟɪɠɧɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɲɩɢɥɟɤ ɩɪɢ ɩɨɦɨɳɢ ɜɨɫɶɦɢ ɦɨɞɭɥɟɣ ɤɨɧɬɪɨɥɹ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ (ɆɄɅɉ); 
- ɨɬɨɛɪɚɠɟɧɢɟ ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɆɄɅɉ ɜ ɜɢɞɟ ɫɬɨɥɛɱɚɬɵɯ ɞɢɚɝɪɚɦɦ 

ɢ ɱɢɫɥɨɜɵɯ ɡɧɚɱɟɧɢɣ ɧɚ ɩɚɧɟɥɢ ɨɩɟɪɚɬɨɪɚ ɲɤɚɮɚ ɩɭɥɶɬɨɜɨɝɨ; 
- ɩɟɪɟɞɚɱɭ ɢɡɦɟɪɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɆɄɅɉ ɩɨ ɢɧɬɟɪɮɟɣɫɭ Ethernet; 
- ɜɜɨɞ ɩɨɪɨɝɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 
- ɜɜɨɞ ɩɨɪɨɝɨɜ ɫɪɚɛɚɬɵɜɚɧɢɹ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ. 
ɂɡɦɟɪɢɬɟɥɶɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɄɆ-Ⱦɟɥɶɬɚ-8-ɋɆ ɹɜɥɹɸɬɫɹ ɜɨɫɟɦɶ ɆɄɅɉ, 

ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɲɩɢɥɶɤɢ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɝɢɞɪɨɬɭɪɢɧɵ 
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ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɧɚ ɧɢɯ ɲɬɚɬɧɨɝɨ ɡɚɬɹɝɚ ɢ ɫɬɨɩɨɪɟɧɢɹ ɝɚɟɤ, ɚ 
ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɢ ɜɧɭɬɪɢ ɲɩɢɥɶɤɢ ɫɬɟɪɠɧɹ, ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɣ. 

ɄɆ-Ⱦɟɥɶɬɚ-8-ɋɆ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɫɢɫɬɟɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɦ. 

 
3.2.2.1 Ɉɩɢɫɚɧɢɟ ɢ ɪɚɛɨɬɚ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɄɆ-Ⱦɟɥɶɬɚ-8-ɋɆ 
 
ȼɧɟɲɧɢɣ ɜɢɞ Ɇɨɞɭɥɹ ɤɨɧɬɪɨɥɹ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 3.6. 
 

 
Ɋɢɫɭɧɨɤ 3.6 - ȼɧɟɲɧɢɣ ɜɢɞ ɆɄɅɉ 

 
ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɆɄɅɉ ɧɚ ɲɩɢɥɶɤɟ ɩɨɤɚɡɚɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 3.7. 
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Ɋɢɫɭɧɨɤ 3.7 - ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɆɄɅɉ ɧɚ ɲɩɢɥɶɤɟ Ɇ90 
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ɆɄɅɉ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɲɩɢɥɶɤɭ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɧɚ ɧɢɯ ɲɬɚɬɧɨɝɨ ɡɚɬɹɝɚ ɢ ɫɬɨɩɨɪɟɧɢɹ ɝɚɟɤ, ɚ 
ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɢ ɜɧɭɬɪɢ ɲɩɢɥɶɤɢ ɫɬɟɪɠɧɹ, ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɤɚɱɟɫɬɜɟ ɛɚɡɨɜɨɣ, ɬ.ɤ. ɨɧɚ ɧɟ ɩɨɞɜɟɪɠɟɧɚ ɥɢɧɟɣɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɡɚ ɫɱɟɬ 
ɩɪɢɥɨɠɟɧɢɹ ɧɚɝɪɭɡɨɤ ɤ ɲɩɢɥɶɤɟ. Ɍɟɦɩɟɪɚɬɭɪɧɚɹ ɤɨɦɩɟɧɫɚɰɢɹ ɩɨɝɪɟɲɧɨɫɬɢ 
ɢɡɦɟɪɟɧɢɹ, ɩɨɹɜɥɹɸɳɟɣɫɹ ɡɚ ɫɱɟɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ ɦɚɬɟɪɢɚɥɚ ɲɩɢɥɶɤɢ 
ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɪɚɡɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɦɟɯɚɧɢɱɟɫɤɨɦ ɭɪɨɜɧɟ ɡɚ ɫɱɟɬ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɫɬɟɪɠɧɟ ɲɩɢɥɶɤɢ ɨɞɢɧɚɤɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ.  

ɆɄɅɉ ɢɦɟɟɬ ɜ ɫɨɫɬɚɜɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɥɢɧɟɣɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ (ɉɅɉ) ɢ 
ɤɨɧɬɟɣɧɟɪ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɦɟɯɚɧɢɱɟɫɤɭɸ ɢ ɩɵɥɟɜɥɚɝɨɡɚɳɢɬɭ 
ɉɅɉ. ɉɅɉ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɜɹɡɢ ɫ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ 
ɨɛɴɟɤɬɨɦ ɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ. ɉɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɆɄɅɉ ɜɟɞɟɬɫɹ ɩɪɢ 
ɩɨɦɨɳɢ ɢɧɬɟɪɮɟɣɫɚ RS-422 ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɬɨɤɨɥɚ SSI. 

 
3.3 Ɇɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɨɫɟɜɨɣ ɠɟɫɬɤɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 
 
Ɉɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɨɫ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɨɫɬɚɜɥɹɸɳɢɯ: 

ɠɟɫɬɤɨɫɬɟɣ: ɠɟɫɬɤɨɫɬɢ ɨɩɨɪɧɵɯ ɛɨɥɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɋɩ ɢ ɨɩɨɪɧɵɯ ɫɟɝɦɟɧɬɨɜ 
ɩɨɞɩɹɬɧɢɤɚ ɢ ɠɟɫɬɤɨɫɬɢ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ, ɧɚ ɤɨɬɨɪɭɸ ɨɩɢɪɚɟɬɫɹ ɩɨɞɩɹɬɧɢɤ ɋɤ.  

ɋɨɫɬɚɜɥɹɸɳɢɟ ɨɫɟɜɨɣ ɫɢɥɵ ɦɨɝɭɬ ɛɵɬɶ ɧɚɣɞɟɧɵ ɢɡ ɫɥɟɞɭɸɳɢɯ 
ɜɵɪɚɠɟɧɢɣ:  

 
,ɩɨд ɩɨдɩ / y=Rɋ                    (19) 

 
к .ɩɨдɩ / y=Rɋ                    (20) 

 
ɝɞɟ Rɩɨɞ - ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɞɩɹɬɧɢɤɟ;  

yɩɨɞ- ɭɩɪɭɝɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɨɩɨɪɧɵɯ ɛɨɥɬɨɜ ɢ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ;  
yɤ - ɩɟɪɟɦɟɳɟɧɢɟ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ (ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ). 

ɋɭɦɦɚɪɧɚɹ ɨɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ [33]: 
 

kn

kn
ɨɫ CC

CCɋ



                    (21) 

 
ɋɭɦɦɚɪɧɚɹ ɨɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪɚɫɱɟɬɚ ɫɨɛɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ 

ɨɫɟɜɵɯ ɤɨɥɟɛɚɧɢɣ ɪɨɬɨɪɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɟɜɨɣ ɠɟɫɬɤɨɫɬɢ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɡɝɪɭɡɤɟ ɨɩɨɪɵ 

ɩɨɞɩɹɬɧɢɤɚ, ɤɨɬɨɪɚɹ ɨɩɢɪɚɟɬɫɹ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, ɨɬ ɜɟɫɚ ɜɪɚɳɚɸɳɢɯɫɹ 
ɱɚɫɬɟɣ ɩɪɢ ɩɨɞɴɟɦɟ ɪɨɬɨɪɚ ɧɚ ɬɨɪɦɨɡɚɯ. 

Ɍɨɝɞɚ ɠɟɫɬɤɨɫɬɶ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ, ɧɚ ɤɨɬɨɪɭɸ ɨɩɢɪɚɟɬɫɹ ɨɩɨɪɚ 
ɩɨɞɩɹɬɧɢɤɚ ɋɤ ɢ ɠɟɫɬɤɨɫɬɶ ɨɩɨɪɧɵɯ ɛɨɥɬɨɜ ɢ ɨɩɨɪɧɵɯ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɋɩ 

ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɮɨɪɦɭɥɚɦ: 
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,ɩɨд ɪɩ / y=Gɋ                   (22) 

 
,кɪк / y=Gɋ                    (23) 

 
ɝɞɟ Gɪ - ɜɟɫ ɪɨɬɨɪɚ ɚɝɪɟɝɚɬɚ. 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɨɫɟɜɚɹ ɠɟɫɬɤɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ 
ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɚɝɪɟɝɚɬɟ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ [33]: ɪɨɬɨɪ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜɟɫɨɦ 
(G1+G2) (ɮɨɪɦɭɥɚ 18) ɩɨɫɬɟɩɟɧɧɨ ɩɨɞɧɢɦɚɟɬɫɹ ɧɚ ɬɨɪɦɨɡɚɯ ɫ ɩɨɦɨɳɶɸ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɧɚɫɨɫɚ. ȼ ɩɪɨɰɟɫɫɟ ɩɨɞɴɟɦɚ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ 
ɩɟɪɟɦɟɳɟɧɢɟ ɜɚɥɚ ɢ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ. 

ɇɚɱɚɥɭ ɩɨɞɴɟɦɚ ɪɨɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ t1 , ɚ ɦɨɦɟɧɬ ɩɨɥɧɨɣ 
ɪɚɡɝɪɭɡɤɢ t2 ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ (ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩɪɟɤɪɚɳɟɧɢɸ 
ɟɟ ɩɟɪɟɦɟɳɟɧɢɹ. ȼ ɦɨɦɟɧɬ ɩɨɥɧɨɣ ɪɚɡɝɪɭɡɤɢ ɮɢɤɫɢɪɭɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ ɤɪɵɲɤɢ 
ɬɭɪɛɢɧɵ ɭɤ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɷɬɨɦɭ ɦɨɦɟɧɬɭ ɜɪɟɦɟɧɢ ɩɟɪɟɦɟɳɟɧɢɟ ɜɚɥɚ ɭɜ. 
Ɍɨɝɞɚ ɩɟɪɟɦɟɳɟɧɢɟ ɨɩɨɪɧɵɯ ɛɨɥɬɨɜ ɢ ɫɟɝɦɟɧɬɨɜ ɩɨɞɩɹɬɧɢɤɚ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɥɭɱɟɧɨ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɜɚɥɚ ɢ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ: ɭɩɨɞ = ɭɜ - ɭɤ ɜ 
ɦɨɦɟɧɬ ɩɨɥɧɨɣ ɪɚɡɝɪɭɡɤɢ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ. ɗɬɨ ɩɟɪɟɦɟɳɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 
ɬɚɤɠɟ ɩɨɥɭɱɟɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡɦɟɪɟɧɢɟɦ ɩɟɪɟɦɟɳɟɧɢɹ ɜɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɨɩɨɪɵ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɞɚɬɱɢɤ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɪɚɦɟ, ɩɪɢɜɚɪɟɧɧɨɣ ɤ ɨɛɥɢɰɨɜɤɟ ɲɚɯɬɵ ɬɭɪɛɢɧɵ. Ɉɧ ɢɡɦɟɪɹɟɬ 
ɩɟɪɟɦɟɳɟɧɢɟ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ ɩɪɢ ɩɨɞɧɹɬɢɢ ɢ ɨɩɭɫɤɚɧɢɢ ɪɨɬɨɪɚ ɧɚ ɬɨɪɦɨɡɚɯ 
(ɪɢɫɭɧɨɤ 3.8). 

 

 
Ɋɢɫɭɧɨɤ 3.8 – Ƚɪɚɮɢɤ ɩɨɞɴɟɦɚ ɪɨɬɨɪɚ ɧɚ ɬɨɪɦɨɡɚɯ: 
1 – ɩɟɪɟɦɟɳɟɧɢɟ ɜɚɥɚ; 2 – ɩɟɪɟɦɟɳɟɧɢɟ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ. 

 
Ɇɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɤɚɡɚɧɢɣ 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 3.9.  
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Ɋɢɫɭɧɨɤ 3.9 – Ʉɨɧɫɬɪɭɤɰɢɹ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ (ɮɪɚɝɦɟɧɬ) 
 

ȼ ɪɚɛɨɬɟ ɨɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɤɪɟɩɟɠɧɵɯ 
ɷɥɟɦɟɧɬɨɜ (Ʉɗ) ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɩɨ ɜɥɢɹɧɢɸ ɨɫɟɜɵɯ 
ɭɫɢɥɢɣ. Ⱦɥɹ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ Ʉɗ ɨɰɟɧɢɜɚɟɬɫɹ ɠёɫɬɤɨɫɬɶ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 
ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ɇɟɬɨɞɢɤɚ ɩɨ ɮɨɪɦɭɥɟ 21 ɩɟɪɟɪɚɛɨɬɚɧɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɠɟɫɬɤɨɫɬɟɣ 
ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ (ɄɌ) ɢ Ʉɗ ɱɟɪɟɡ ɞɚɬɱɢɤɢ ɫɦɟɳɟɧɢɹ ɄɌ ɭ ɥɨɩɚɬɨɤ 
ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɬɚɤɠɟ ɱɟɪɟɡ ɞɚɬɱɢɤɢ ɫɨɫɬɨɹɧɢɹ ɤɪɟɩɥɟɧɢɹ ɲɩɢɥɟɤ ɄɌ. 
(ɭɞɥɢɧɟɧɢɟ ɢ ɭɫɢɥɢɟ ɡɚɬɹɝɚ ɧɚ ɲɩɢɥɶɤɚɯ, ɪɢɫɭɧɨɤ 3.10). 

Ɇɟɫɬɚ ɭɫɬɚɧɨɜɤɢ 
ɞɚɬɱɢɤɨɜ 
ɤɪɟɩɥɟɧɢɹ 
ɲɩɢɥɟɤ ɤ ɤɪɵɲɤɟ 
ɬɭɪɛɢɧɵ 

Ɇɟɫɬɚ ɭɫɬɚɧɨɜɤɢ 
ɞɚɬɱɢɤɨɜ 
ɫɦɟɳɟɧɢɹ 
ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ 
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Ɋɢɫɭɧɨɤ 3.10 – ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɞɚɬɱɢɤɨɜ ɧɚ ɲɩɢɥɶɤɚɯ 

 
3.4 Ɋɟɡɭɥɶɬɚɬɵ ɨɰɟɧɤɢ ɨɫɟɜɨɣ ɠɟɫɬɤɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɮɨɪɦɚɰɢɢ ɲɩɢɥɟɤ ɤɪɟɩɥɟɧɢɹ ɤɪɵɲɤɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɢ 

ɫɢɥ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɲɩɢɥɶɤɢ, ɛɵɥɢ ɫɨɛɪɚɧɵ ɞɚɧɧɵɟ ɩɨ ɚɝɪɟɝɚɬɚɦ 
ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ.  

Ⱦɚɬɱɢɤɢ ɫɢɫɬɟɦɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɭɞɥɢɧɟɧɢɟ ɲɩɢɥɶɤɢ ɢ ɭɫɢɥɢɟ, 
ɫɨɡɞɚɜɚɟɦɨɟ ɲɩɢɥɶɤɨɣ ɄɌ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɜɦɟɫɬɧɨ ɧɚ 10% ɲɩɢɥɶɤɚɯ ɤɪɵɲɤɢ 
ɬɭɪɛɢɧɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

ɋɛɨɪ ɩɨɤɚɡɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: 
 ɇɚɩɨɪ. 
 Ⱦɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ ɇȺ (ȾɉɇȺ). 
 Ⱦɚɜɥɟɧɢɟ ɜɨɞɵ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ. 
 ȼɟɪɬɢɤɚɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ. 
 ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ. 
 ɍɫɢɥɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɲɩɢɥɶɤɨɣ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ. 

ɋɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɲɚɣɛɵ ɤɨɧɬɪɨɥɢɪɭɸɬ ɭɫɢɥɢɟ, ɫɨɡɞɚɜɚɟɦɨɟ ɲɩɢɥɶɤɨɣ 
ɤ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ (ɤɨɧɬɪɨɥɶ ɫɢɥɵ ɡɚɬɹɝɚ), ɚ ɞɚɬɱɢɤɢ ɭɞɥɢɧɟɧɢɹ ɲɩɢɥɟɤ 
ɤɨɧɬɪɨɥɢɪɭɸɬ ɢɯ ɭɞɥɢɧɟɧɢɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɚɤɥɚɞɧɵɦ ɱɚɫɬɹɦ.  
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ɋɛɨɪ ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɥɫɹ: 
 - ɞɨ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ; 
 - ɩɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ; 
 - ɩɪɢ ɩɨɞɴɟɦɟ ɪɨɬɨɪɚ ɧɚ ɬɨɪɦɨɡɚɯ; 
 - ɩɪɢ ɪɚɛɨɬɟ ȽȺ ɜ ɫɟɬɢ. 
ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɫɬɚɬɢɫɬɢɤɢ ɩɪɨɢɡɜɨɞɢɥɫɹ ɢɡ ɫɢɫɬɟɦɵ Ⱥɋɍ Ɍɉ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɣ Ƚɗɋ Ɏɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ». ȼ ɫɜɹɡɢ ɫ ɫɟɤɪɟɬɧɨɫɬɶɸ 
ɢɧɮɨɪɦɚɰɢɢ ɧɟɤɨɬɨɪɵɟ ɞɚɧɧɵɟ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɨɛɨɛɳɟɧɧɨɦ ɜɢɞɟ. 

ɂɡɦɟɪɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ ɫ ɩɨɦɨɳɶɸ 
ɞɚɬɱɢɤɨɜ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɢ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ. ɇɚ ɪɢɫɭɧɤɟ 3.11 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɡɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɪɨɝɢɛɚ ɄɌ ɨɬ ɫɥɟɞɭɸɳɢɯ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ: 

- ɞɟɮɨɪɦɚɰɢɹ ɄɌ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɨɞɴɟɦɚ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ (ɪɚɛɨɱɟɟ ɤɨɥɟɫɨ, ɪɨɬɨɪ, ɜɚɥ) ɧɚ ɬɨɪɦɨɡɚ ɩɪɢ ɨɫɭɲɟɧɧɨɣ ɩɪɨɬɨɱɧɨɣ 
ɱɚɫɬɢ; 

- ɞɟɮɨɪɦɚɰɢɹ ɄɌ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ 
ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ; 

- ɪɚɛɨɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɫɟɬɢ ɢ ɞɟɮɨɪɦɚɰɢɹ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɨɫɟɜɵɯ ɭɫɢɥɢɣ (ɮɨɪɦɭɥɚ 21).  

 

 
Ɋɢɫɭɧɨɤ 3.11 – Ⱥɧɚɥɢɡ ɞɟɣɫɬɜɢɹ ɨɫɟɜɵɯ ɭɫɢɥɢɣ ɧɚ ɭɞɥɢɧɟɧɢɹ ɲɩɢɥɟɤ ɄɌ 

 
Ɋɚɫɱɟɬɵ ɩɨ ɩɟɪɟɦɟɳɟɧɢɸ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɞɟɦɨɧɫɬɪɢɪɭɸɬ, ɱɬɨ ɨɫɟɜɨɟ 

ɭɫɢɥɢɟ, ɜɨɡɧɢɤɚɸɳɟɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɛɨɥɶɲɟ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ, 
ɱɟɦ ɭɫɢɥɢɟ ɧɚ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɚɝɪɟɝɚɬɟ ɢ ɩɪɢ ɨɫɭɲɟɧɧɨɣ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ. ɗɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɢ ɪɚɛɨɬɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɨɢɫɯɨɞɢɬ ɞɟɣɫɬɜɢɟ 
ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɥɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɡɵɜɚɹ ɢɡɦɟɧɟɧɢɟ ɡɚɡɨɪɚ ɦɟɠɞɭ ɤɪɵɲɤɨɣ 
ɢ ɞɚɬɱɢɤɨɦ. Ⱦɚɧɧɨɟ ɹɜɥɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɡɚɜɢɫɢɦɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ 
ɭɜɟɥɢɱɟɧɢɟ ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɬɹɠɤɨɣ ɲɩɢɥɟɤ ɩɨ ɜɫɟɦɭ ɤɨɧɬɭɪɭ 
ɚɝɪɟɝɚɬɚ, ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɡɚɡɨɪ ɦɟɠɞɭ ɤɪɵɲɤɨɣ ɬɭɪɛɢɧɵ ɢ ɞɚɬɱɢɤɨɦ. 
Ɍɚɤɨɣ ɩɨɤɚɡɚɬɟɥɶ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɨɫɟɜɚɹ ɫɢɥɚ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɟɥɢɱɢɧɭ 

ɁȺ
ɁɈ

Ɋ,
 Ɇ

ɄɆ

Ɉɫɭɲɟɧɧɚɹ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 

Ɂɚɩɨɥɧɟɧɧɚɹ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 

Ɉɫɭɲɟɧɧɚɹ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ, 

ɩɪɢ ɩɨɞɧɹɬɢɢ ɪɨɬɨɪɚ ɧɚ 

ɬɨɪɦɨɡɚɯ 

ɪɚɛɨɬɚ ȽȺ ɜ ɫɟɬɢ, ɩɪɢ ɦɚɤɫ. 

ɨɬɤɪɵɬɢɢ ɇȺ 

Ⱦɟɣɫɬɜɢɟ ɫɢɥ 
ɋɬɚɬɢɱɟɫɤɨɣ 

ɝɢɞɪɚɜɥɢɤɢ (q) ȼɟɫ ɜɪɚɳɚɸɳɢɯɫɹ 
ɱɚɫɬɟɣ ɦɟɯɚɧɢɤɢ 

(G1+G2) 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ 
ɝɢɞɪɚɜɥɢɤɚ 

ɋɬɚɬɢɱɟɫɤɚɹ 
ɝɢɞɪɚɜɥɢɤɚ 
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ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɞɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ɍɚɤ ɠɟ ɜ ɯɨɞɟ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɪɟɧɞɵ (ɪɢɫɭɧɤɢ 
3.12-3.13): 

 
Ɋɢɫɭɧɨɤ 3.12 – Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɭɞɥɢɧɟɧɢɹ ɲɩɢɥɟɤ. 

 

 
Ɋɢɫɭɧɨɤ 3.13 – Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɯ ɲɚɣɛ 
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Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɝɪɚɮɢɤ (ɪɢɫɭɧɨɤ 3.12) ɩɨ ɭɞɥɢɧɟɧɢɹɦ ɲɩɢɥɟɤ 
ɩɨɤɚɡɵɜɚɟɬ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ. ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɝɨɜɨɪɢɬ ɨ 
ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɬɹɠɟɧɢɢ ɲɩɢɥɟɤ ɩɨ ɜɫɟɦɭ ɤɨɧɫɬɪɭɤɬɢɜɭ ɄɌ. ɋɥɟɞɭɟɬ ɭɱɟɫɬɶ, 
ɱɬɨ ɩɪɢ ɨɫɭɲɟɧɢɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧɵ ɢ ɩɨɫɥɟ ɟё ɡɚɩɨɥɧɟɧɢɹ, ɩɨɤɚɡɚɧɢɹ 
ɞɚɬɱɢɤɨɜ ɜɨɡɜɪɚɳɚɸɬɫɹ ɜ ɫɜɨɢ ɢɫɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɸɬ 
ɤɨɪɪɟɤɬɧɭɸ ɪɚɛɨɬɭ, ɤɚɤ ɫɚɦɢɯ ɞɚɬɱɢɤɨɜ ɢɡɦɟɪɟɧɢɹ, ɬɚɤ ɢ ɠɟɫɬɤɨɫɬɢ ɫɢɫɬɟɦɵ ɄɌ 
- ɲɩɢɥɶɤɚ. 

Ⱥɧɚɥɨɝɢɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɯɚɪɚɤɬɟɪɟɧ ɢ ɞɥɹ ɩɨɤɚɡɚɧɢɣ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɞɚɬɱɢɤɨɜ (ɪɢɫɭɧɨɤ 3.13). Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɝɪɚɮɢɤ ɩɨɥɧɨɫɬɶɸ ɩɨɜɬɨɪɹɟɬ ɝɪɚɮɢɤ 
ɭɞɥɢɧɟɧɢɹ ɲɩɢɥɟɤ. Ⱦɚɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɟɦɨɧɫɬɪɢɪɭɸɬ, ɱɬɨ ɧɚɝɪɭɡɤɚ, 
ɜɨɫɩɪɢɧɢɦɚɟɦɚɹ ɤɪɵɲɤɨɣ ɬɭɪɛɢɧɵ ɧɟɪɚɜɧɨɦɟɪɧɚ.  

ɉɪɨɢɡɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɨɛɳɢɯ ɞɚɧɧɵɯ ɩɨ ɜɫɟɦ ɚɝɪɟɝɚɬɚɦ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ 
ɬɚɤɚɹ ɤɚɪɬɢɧɚ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ Ʉɗ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ, ɤɨɬɨɪɚɹ 
ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɬɨɦ, ɱɬɨ ɧɚɯɨɞɢɥɚɫɶ ɪɚɡɧɢɰɚ ɩɨɥɭɱɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɞɚɬɱɢɤɨɜ 
ɲɩɢɥɟɤ, ɲɚɣɛ, ɫɦɟɳɟɧɢɹ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɚɛɨɬɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ. ɉɪɢ ɨɫɭɲɟɧɢɢ ɢ ɡɚɩɨɥɧɟɧɢɢ 
ɜɨɞɨɜɨɞɚ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɜɟɞёɧɧɵɟ ɜɟɥɢɱɢɧɵ ɠёɫɬɤɨɫɬɢ ɤ ɨɞɧɨɦɭ 
ɦɟɬɪɭ ɜɨɞɹɧɨɝɨ ɫɬɨɥɛɚ. ɉɨɥɭɱɟɧɧɚɹ ɪɚɡɧɢɰɚ ɩɨɤɚɡɚɬɟɥɟɣ ɞɟɥɢɥɚɫɶ ɧɚ ɜɟɥɢɱɢɧɭ 
ɞɚɜɥɟɧɢɹ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ ɜ ɦɨɦɟɧɬ ɫɧɹɬɢɹ ɩɨɤɚɡɚɧɢɣ ɫ ɞɚɬɱɢɤɨɜ, ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɪɢɜɨɞɢɥɢɫɶ ɤ ɛɚɡɢɫɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ. Ɍɚɤɨɣ 
ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɭɩɪɨɫɬɢɬɶ ɨɛɪɚɛɨɬɤɭ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ, ɢ ɩɪɢɜɟɫɬɢ ɢɯ ɤ ɨɛɳɢɦ 
ɡɧɚɱɟɧɢɹɦ ɜ ɫɢɥɭ ɬɨɝɨ, ɱɬɨ ɧɚ ɞɟɣɫɬɜɭɸɳɟɣ Ƚɗɋ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɚɜɧɢɜɚɬɶ 
ɫɨɫɬɨɹɧɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɛɟɡ ɭɱɟɬɚ ɢɡɦɟɧɹɸɳɟɝɨɫɹ ɧɚɩɨɪɚ. 

ɉɪɨɢɡɜɨɞɢɦɵɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ (ɪɢɫɭɧɨɤ 3.14 - 
3.17): 
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Ɋɢɫɭɧɨɤ 3.14 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɭɞɥɢɧɟɧɢɸ ɲɩɢɥɟɤ ɩɪɢ ɨɫɭɲɟɧɢɢ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɞɥɹ ɞɚɬɱɢɤɚ №1 

 
Ɋɢɫɭɧɨɤ 3.15 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɭɞɥɢɧɟɧɢɸ ɲɩɢɥɟɤ ɩɪɢ ɡɚɩɨɥɧɟɧɢɢ 

ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɞɥɹ ɞɚɬɱɢɤɚ №1 
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Ɋɢɫɭɧɨɤ 3.16 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɦ ɲɚɣɛɚɦ ɩɪɢ 

ɨɫɭɲɟɧɢɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɞɥɹ ɞɚɬɱɢɤɚ №1 

 
Ɋɢɫɭɧɨɤ 3.17 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɦ ɲɚɣɛɚɦ ɩɪɢ 

ɡɚɩɨɥɧɟɧɢɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɞɥɹ ɞɚɬɱɢɤɚ №1 
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 Ɉɫɬɚɥɶɧɵɟ ɞɚɬɱɢɤɢ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɜɫɟɦɭ ɩɟɪɢɦɟɬɪɭ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ 
ɢɦɟɸɬ ɫɯɨɠɭɸ ɬɟɧɞɟɧɰɢɸ.  

Ⱦɢɚɩɚɡɨɧ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɝɪɚɮɢɤɚɯ, ɫɨɫɬɨɢɬ ɢɡ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɩɪɢɛɨɪɨɜ ɧɚ ɤɚɠɞɨɟ ɩɪɨɢɡɜɨɞɢɦɨɟ ɢɡɦɟɪɟɧɢɟ. 
 Ⱦɚɥɶɧɟɣɲɢɟ ɢɫɩɵɬɚɧɢɹ, ɩɪɨɢɡɜɨɞɢɦɵɟ ɧɚ ɨɞɧɨɦ ɢɡ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ ɦɨɳɧɨɫɬɢ ɢ ɨɬɤɪɵɬɢɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɫɢɫɬɟɦɚ ɜɟɞɟɬ ɫɟɛɹ ɫɬɚɛɢɥɶɧɨ ɢ ɤɪɢɬɢɱɟɫɤɢɯ ɨɬɤɥɨɧɟɧɢɣ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 

ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɝɪɚɮɢɤɢ ɢɫɩɵɬɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 3.18 - 
3.20. 

 
Ɋɢɫɭɧɨɤ 3.18 – Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɨ ɭɞɥɢɧɟɧɢɸ ɲɩɢɥɟɤ ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ 
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ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ 1 ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ 11
ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ 21 ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ 31
ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ 41 ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ 51
ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ 61 ɍɞɥɢɧɟɧɢɟ ɲɩɢɥɟɤ 71
Ⱦɚɬɱɢɤ ɩɨɥɨɠɟɧɢɹ ɇȺ (ȾɉɇȺ)
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Ɋɢɫɭɧɨɤ 3.19 – Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɨ ɫɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɦ ɲɚɣɛɚɦ ɩɪɢ 

ɢɫɩɵɬɚɧɢɹɯ 

 
Ɋɢɫɭɧɨɤ 3.20 – Ɋɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɩɟɪɟɦɟɠɟɧɢɹ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɩɪɢ 

ɢɫɩɵɬɚɧɢɹɯ 
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ɋɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɲɚɣɛɵ 1 ɋɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɲɚɣɛɵ 11
ɋɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɲɚɣɛɵ 21 ɋɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɲɚɣɛɵ 31
ɋɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɲɚɣɛɵ 41 ɋɢɥɨɢɡɦɟɪɢɬɟɥɶɧɵɟ ɲɚɣɛɵ 51
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ȼɵɜɨɞ: ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɩɨ ɜɫɟɦɭ 
ɩɟɪɢɦɟɬɪɭ ɤɪɵɲɤɢ ɢɦɟɟɬɫɹ ɧɟ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ, ɜɵɡɜɚɧɧɨɟ 
ɪɚɡɥɢɱɧɵɦɢ ɮɚɤɬɨɪɚɦɢ ɭɤɚɡɵɜɚɸɳɢɟ ɧɚ ɬɨ, ɱɬɨ ɤɪɟɩёɠɧɵɟ ɷɥɟɦɟɧɬɵ ɧɟ 
ɪɚɜɧɨɦɟɪɧɨ ɜɨɫɩɪɢɧɢɦɚɸɬ ɧɚɝɪɭɡɤɭ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɡɧɨɫ ɫɨɫɬɨɹɧɢɹ ɦɟɬɚɥɥɚ 
ɛɭɞɟɬ ɪɚɡɥɢɱɧɵɣ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɤɚɠɞɵɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɷɥɟɦɟɧɬ ɦɨɠɟɬ 
ɩɪɢɣɬɢ ɜ ɧɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ ɫɨɫɬɨɹɧɢɟ ɪɚɧɶɲɟ ɜɪɟɦɟɧɢ ɭɤɚɡɚɧɧɵɦ ɜ ɫɪɨɤɟ 
ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ ɦɟɬɨɞɢɤɚ ɩɨɡɜɨɥɢɬ ɜ ɪɟɠɢɦɟ 
ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɟɫɬɢ ɧɚɛɥɸɞɟɧɢɟ ɡɚ ɫɨɫɬɨɹɧɢɟ ɚɝɪɟɝɚɬɚ, ɢ ɬɟɦ ɫɚɦɵɦ ɧɚ 
ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɹɜɢɬɶ ɪɚɡɥɢɱɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɜ ɪɚɛɨɬɟ, ɬɟɦ ɫɚɦɵɦ 
ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɪɚɡɥɢɱɧɵɟ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɟ ɹɜɥɟɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [34], ɤɨɧɬɪɨɥɶ ɡɚ ɬɟɯɧɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ Ʉɗ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɢɡɭɚɥɶɧɨɝɨ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɤɨɬɨɪɵɯ ɬɪɟɛɭɟɬɫɹ ɨɫɬɚɧɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɟɦɨɧɬ ɢ ɞɚɠɟ ɞɟɦɨɧɬɚɠ 
Ʉɗ. Ⱦɚɧɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɫɬɚɧɞɚɪɬɚ ɝɨɜɨɪɹɬ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɦɨɬɪɚ Ʉɗ ɜ 
ɩɟɪɢɨɞ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɨɩɟɪɚɬɢɜɧɨ ɨɩɪɟɞɟɥɹɬɶ 
ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɤɪɟɩɟɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɜɵɹɜɥɹɬɶ ɤɪɢɬɢɱɟɫɤɢɟ ɞɟɮɟɤɬɵ. 
ɂɡɦɟɧɟɧɢɟ ɩɨɜɟɞɟɧɢɹ ɨɩɨɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɨ, ɱɬɨ 
ɧɚɝɪɭɡɤɚ ɪɚɡɥɢɱɧɚ, ɢ ɬɪɟɛɭɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɤɨɧɬɪɨɥɹ. 
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ȼ ɯɨɞɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɢɡɭɱɟɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɤɪɵɲɤɢ ɢ ɲɩɢɥɟɤ ɝɢɞɪɨɬɭɪɛɢɧɵ. ɂɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɨɫɟɜɵɯ ɭɫɢɥɢɣ 
ɢ ɢɯ ɞɟɣɫɬɜɢɟ ɧɚ ɨɩɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ Ʉɗ.  

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɫɩɪɚɜɥɹɸɬɫɹ 
ɫɨ ɫɜɨɟɣ ɡɚɞɚɱɟɣ, ɧɨ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɨɧɢ ɧɟ ɨɩɪɟɞɟɥɹɸɬ ɧɚɥɢɱɢɟ ɞɟɮɟɤɬɚ, ɚ ɪɟɚɝɢɪɭɸ ɧɚ ɭɠɟ 
ɪɚɡɜɢɬɵɣ ɞɟɮɟɤɬ, ɩɪɢɜɥɟɤɲɢɣ ɤ ɩɪɟɜɵɲɟɧɢɸ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ 
ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɤɪɢɬɟɪɢɟɜ ɜɨɡɞɟɣɫɬɜɢɹ ɨɫɟɜɵɯ ɭɫɢɥɢɣ ɧɚ 
ɤɪɟɩɟɠɧɵɟ ɷɥɟɦɟɧɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ɋɟɲɟɧɢɟɦ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɠɟ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ ɩɨ ɚɝɪɟɝɚɬɚɦ ɜ ɫɢɫɬɟɦɟ Ⱥɋɍ Ɍɉ, ɚ ɬɚɤɠɟ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ Ʉɗ 
ȽȺ. 

Ƚɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɪɚɛɨɬɵ ɦɟɬɨɞɢɤɢ, ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ 
ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɚ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɟɝɨ ɪɚɡɜɢɬɢɹ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɩɥɚɧɢɪɨɜɚɬɶ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɢɫɤɥɸɱɢɬɶ ɚɜɚɪɢɣɧɵɟ ɨɫɬɚɧɨɜɵ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɚɡɜɢɬɢɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɦɟɬɨɞɢɤɢ, ɛɭɞɟɬ 
ɜɨɡɦɨɠɟɧ ɩɟɪɟɯɨɞ ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɟɪɢɨɞɨɦ ɤ 
ɪɟɦɨɧɬɚɦ ɩɨ ɫɨɫɬɨɹɧɢɸ, ɱɬɨ ɩɨɡɜɨɥɢɬɶ ɫɨɤɪɚɬɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɡɚɬɪɚɬɵ. 
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