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ǜǱǳȊǸǱ 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɞɨɪɨɝ ȼɨɫɬɨɱɧɨɝɨ ɩɨɥɢɝɨɧɚ ɫɢɫɬɟɦɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ: ɜ 2013  ɝ. ɨɧɚ ɫɨɫɬɚɜɥɹɥɚ 97,8 ɦɥɧ ɬ, ɜ 
2024 ɝ. – 180 ɦɥɧ ɬ, ɨɞɧɚɤɨ ɬɪɟɛɨɜɚɧɢɹ ɨɬɩɪɚɜɢɬɟɥɟɣ ɝɪɭɡɨɜ ɡɚɫɬɚɜɥɹɸɬ ɩɨɜɵɲɚɬɶ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ. ȿɝɨ  ɩɥɚɧɢɪɭɟɦɵɣ 
ɭɪɨɜɟɧɶ ɤ 2032 ɝ. –270 ɦɥɧ ɬ. ȿɠɟɝɨɞɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɨɛɴɟɦɨɜ ɝɪɭɡɨɜɵɯ ɩɟɪɟɜɨɡɨɤ ɧɚ ȼɨɫɬɨɱɧɨɦ ɩɨɥɢɝɨɧɟ ɩɪɢɜɨɞɢɬ ɤ 
ɪɨɫɬɭ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɢ ɬɟɤɭɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɩɭɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɨɛɟɫɩɟɱɢɜɚɬɶ ɤɨɬɨɪɨɟ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɫɥɨ ɠ-
ɧɟɟ, ɬɚɤ ɤɚɤ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɚɬɟɝɢɢ ɩɨɜɵɲɟɧɢɹ ɝɪɭɡɨɩɨɬɨɤɚ ɨɩɬɢɦɢɡɢɪɭɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɦɟɠɩɨɟɡɞɧɵɟ ɢɧɬɟɪɜɚɥɵ, 
ɧɨ ɢ ɜɪɟɦɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ «ɨɤɨɧ». ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɪɭɤɨɜɨɞɢɬɟɥɹɦ ɪɚɛɨɬ ɯɨɡɹɣɫɬɜɚ ɩɭɬɢ ɧɟɞɨɩɭɫɬɢɦɨ ɫɨɜɟɪɲɚɬɶ 
ɨɲɢɛɤɢ ɩɪɢ ɢɯ ɩɥɚɧɢɪɨɜɚɧɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɢɨɪɢɬɟɬɨɜ ɭɫɬɪɚɧɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ. ɇɨ ɛɟɡ ɩɨɧɢɦɚɧɢɹ 
ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ, ɚ ɬɚɤɠɟ ɞɨɫɬɨɜɟɪɧɵɯ ɨɠɢɞɚɟɦɵɯ ɩɨɫɥɟɞɫɬɜɢɣ, ɬ.ɟ. ɩɨɥɧɨɝɨ ɫɩɟɤɬɪɚ ɩɪɟɞɢɤɬɢɜɧɨɝɨ 
ɚɧɚɥɢɡɚ, ɜɵɩɨɥɧɢɬɶ ɡɚɞɚɱɭ ɩɟɪɟɯɨɞɚ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ ɩɨ ɮɚɤɬɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɧɟ ɩɪɟɞ-
ɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. Ʉɨɦɩɚɧɢɟɣ ȺɈ «Ɏɢɪɦɚ Ɍɜɟɦɚ» ɩɨ ɡɚɤɚɡɭ ɈȺɈ «ɊɀȾ» ɫɨɡɞɚɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ 
ȿɞɢɧɨɣ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ. ȼ ɧɟɣ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɪɚɡɞɟɥ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ 
ɫɨɫɬɨɹɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ, ɨɞɧɚɤɨ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɩɭɫɬɹ ɧɟɫɤɨɥɶɤɨ ɦɟɫɹ-
ɰɟɜ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɧɟ ɧɚɲɥɢ ɩɨɞɬɜɟɪɠɞɟɧɢɹ. Ɋɟɚɥɢɡɨɜɚɧɧɚɹ ɦɟɬɨɞɢɤɚ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɤɚ ɱɬɨ  ɧɟ 
ɞɚɟɬ ɬɨɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɨɯɜɚɬɵɜɚɟɬ ɜɟɫɶ ɫɩɟɤɬɪ ɬɪɟɯ ɨɛɥɚɫɬɟɣ ɚɧɚɥɢɡɚ, ɤɪɨɦɟ ɬɨɝɨ, ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ 
ɦɧɨɝɨɮɚɤɬɨɪɧɚɹ ɫɢɫɬɟɦɚ ɞɟɝɪɚɞɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ. ɉɪɟɞɢɤɬɢɜɧɵɣ ɚɧɚɥɢɡ – ɫɥɨɠɧɵɣ ɩɪɨɰɟɫɫ ɞɢɚ-
ɝɧɨɫɬɢɤɢ ɤɚɤ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɩɭɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɬɚɤ ɢ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ ɩɨɫɥɟɞɫɬɜɢɣ. ɂɫɩɨɥɶɡɭɹ ɬɨɥɶɤɨ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɪɚɫɱɟɬɨɜ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨ-
ɫɬɚɜɚ ɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ, ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɨɜɟɪɧɵɟ ɫɜɟɞɟɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɜɫɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢɦɟɸɬ 
ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɟ ɪɹɞɵ ɞɟɝɪɚɞɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɟɫɬɶ ɫɢɬɭɚɰɢɢ, ɝɞɟ ɞɟɮɟɤɬɵ ɟɳɟ ɨɬɫɭɬɫɬɜɭɸɬ, ɧɨ ɜ ɛɥɢ-
ɠɚɣɲɟɟ ɜɪɟɦɹ ɫɮɨɪɦɢɪɭɸɬɫɹ ɩɨ ɩɪɢɱɢɧɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɭɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɩɪɟɞɢɤ-
ɬɢɜɧɨɦ ɚɧɚɥɢɡɟ ɜɚɠɧɚ ɤɨɧɫɨɥɢɞɚɰɢɹ ɥɨɝɢɱɟɫɤɢɯ ɫɢɬɭɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɜɥɢɹɧɢɹ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɩɭɬɢ ɧɚ ɜɨɡɧɢɤɚɸɳɢɟ ɫɢɥɨɜɵɟ ɩɟɪɟɝɪɭɡɤɢ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɫ ɰɟɥɶɸ ɞɚɥɶɧɟɣɲɟɝɨ 
ɫɧɢɠɟɧɢɹ ɫɢɥɨɜɨɝɨ ɮɚɤɬɨɪɚ ɢ ɩɪɨɞɥɟɧɢɹ ɪɟɫɭɪɫɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ. ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢ-
ɡɚ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ.  
 
КǷȊȃǱǮȇǱ ǽǷǺǮǬ 
ɩɪɟɞɢɤɬɢɜɧɵɣ ɚɧɚɥɢɡ, ɞɟɝɪɚɞɚɰɢɹ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɤɨɦɩɥɟɤɫɧɚɹ ɞɢɚɝɧɨɫɬɢɤɚ ɢ ɦɨɧɢɬɨɪɢɧɝ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ, ȿɞɢɧɚɹ ɤɨɪɩɨɪɚɬɢɜɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɭɬɢ, ɨɛɥɚɫɬɢ ɩɪɟɞɢɤɬɢɜɧɨɣ ɚɧɚɥɢɬɢɤɢ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɩɭɬɶ, ɮɚɤɬɨɪɵ ɞɟɝɪɚɞɚɰɢɨɧɧɨɝɨ 
ɩɪɨɰɟɫɫɚ, ɦɨɛɢɥɶɧɵɟ ɫɪɟɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ 
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Abstract 
The capacity of the Eastern polygon of roads is systematically increasing: in 2013 it amounted to 97,8 million tons and increased 

to 180 million tons in 2024, however the requirements of the consignors of goods force to increase the capacity limits. By 2032, 

the goal is to further increase the throughput capacity to the milestone of 270 million tons. The annual growth in freight traffic on 

the Eastern Polygon increases the cost of repairs and maintenance of the track infrastructure. It is becoming increasingly difficult 

to maintain the track infrastructure, since in order to implement a strategy to increase cargo flow, not only inter-train intervals are 

optimized, but also the time of technological «windows», therefore, it is unacceptable for managers of track maintenance to make 

mistakes when planning work, including those in prioritizing troubleshooting. But without understanding the actual condition of 

the track, as well as reliable predicted consequences, it is not possible to perform the task of switching to railway track mainte-

nance based on the actual condition of the full range of predictive analysis. JSC «Tvema Company» commissioned by JSC «Rus-

sian Railways» has created an information and analytical system for diagnostics and monitoring of railway infrastructure, which 

is part of a Unified Corporate Infrastructure Management System. It has developed a section of predictive analysis of the geomet-

ric parameters of the railway track, but the results obtained after a few months in most cases have not been confirmed. The im-

plemented predictive analysis technique does not yet provide accurate results, since it does not cover the full range of the three 

areas of analysis, and the multifactorial system of the degradation process of the track condition is also not taken into account. 

Predictive analysis is a complex process of analyzing both the current state of the track infrastructure and the expected conse-

quences. Using only mathematical models for predicting malfunctions without using calculations of the interaction of rolling 

stock and railway track, it is impossible to obtain reliable data, since not all malfunctions have retrospective series of the degra-

dation process, and there are also many situations where malfunctions are still absent, but will form in the near future due to the 

structural features of the track and operating conditions. In predictive analysis, it is important to consolidate logical situations 

related to the peculiarities of the influence of geometric parameters of the track on the resulting power overloads under the influ-

ence of rolling stock in order to further reduce the power factor and prolong the life of the railway track. The direction of improv-

ing predictive analysis is currently an urgent topic. 
 Keywords 
predictive analysis, degradation of the track, information systems, complex diagnostics and monitoring, railway infrastructure, 

Unified corporate automated infrastructure management system, design parameters of the track, areas of predictive analytics, 

railway track, factors of the degradation process, mobile diagnostic tools 
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ǎǮǱǰǱǹǴǱ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɢ ɩɟɪɟɞ ɯɨɥɞɢɧɝɨɦ 

ɈȺɈ «ɊɀȾ» ɩɨɫɬɚɜɥɟɧɚ ɡɚɞɚɱɚ ɞɚɥɶɧɟɣɲɟɝɨ 
ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚ ɞɨɪɨ-
ɝɚɯ ȼɨɫɬɨɱɧɨɝɨ ɩɨɥɢɝɨɧɚ: ɩɪɚɤɬɢɱɟɫɤɢ ɜ 
1,5 ɪɚɡɚ ɤ 2032 ɝ. ȿɠɟɝɨɞɧɵɣ ɪɨɫɬ ɨɛɴɟɦɨɜ ɝɪɭ-
ɡɨɜɵɯ ɩɟɪɟɜɨɡɨɤ ɭɜɟɥɢɱɢɜɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɪɟ-
ɦɨɧɬ ɢ ɬɟɤɭɳɟɟ ɫɨɞɟɪɠɚɧɢɟ ɩɭɬɟɜɨɣ ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ [1–3]. 

Ɍɟɧɞɟɧɰɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɩɨɞɯɨɞɨɜ ɤ ɨɛ-
ɫɥɭɠɢɜɚɧɢɸ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ ɫɜɨɞɹɬɫɹ 
ɤ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɫɢɫɬɟɦɵ ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɪɚɛɨɬ ɧɚ ɨɫɧɨɜɟ ɮɚɤɬɢɱɟɫɤɨɝɨ ɢ ɩɪɨɝɧɨɡɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ. ɉɪɢɦɟɧɹɟɦɵɟ ɦɨɛɢɥɶɧɵɟ 
ɫɪɟɞɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ (ɆɋȾ) ɩɪɢ ɩɪɨɜɟɪɤɟ ɫɨ-
ɫɬɨɹɧɢɹ ɩɭɬɢ ɧɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɧɟ ɩɨɡɜɨɥɹɸɬ 
ɨɩɪɟɞɟɥɢɬɶ ɨɛɴɟɤɬɢɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ ɩɭɬɢ, ɬɚɤ ɤɚɤ ɞɥɹ ɷɬɨɝɨ ɜɚɠɧɨ ɭɱɢɬɵ-
ɜɚɬɶ ɧɟ ɬɨɥɶɤɨ ɩɨɫɥɟɞɧɢɟ ɢɡɦɟɪɟɧɧɵɟ ɩɚɪɚɦɟɬ-

ɪɵ, ɧɨ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɣ ɪɹɞ 
ɩɪɟɞɵɞɭɳɢɯ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ ɫɢ-
ɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɫ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ ɩɭɬɟɦ – ɬ.ɟ. ɜɵɩɨɥɧɹɬɶ ɩɪɟ-
ɞɢɤɬɢɜɧɵɣ ɚɧɚɥɢɡ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɮɚɤɬɢɱɟ-
ɫɤɨɝɨ ɢ ɩɪɨɝɧɨɡɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ. 

ɋɭɬɶ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɡɚɤɥɸɱɚɟɬɫɹ 
ɜ ɪɚɧɠɢɪɨɜɚɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɨ ɢɯ ɨɛɴɟɤ-
ɬɢɜɧɨɦɭ ɭɪɨɜɧɸ ɞɟɝɪɚɞɚɰɢɨɧɧɨɝɨ ɪɚɡɜɢɬɢɹ. 
ɂɞɟɚɥɢɡɢɪɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɫɜɨɞɢɬɫɹ ɤ 
ɪɚɡɪɚɛɨɬɤɟ ɦɟɬɨɞɢɤɢ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ, 
ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɜɵɞɟɥɢɬɶ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɵɹɜ-
ɥɟɧɧɵɯ ɞɟɮɟɤɬɨɜ (ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɬɟɧɰɢɚɥɶɧɵɯ) 
ɧɟ ɬɨɥɶɤɨ ɧɟɨɬɥɨɠɧɵɟ, ɩɟɪɜɨɨɱɟɪɟɞɧɵɟ ɢ ɩɥɚ-
ɧɨɜɵɟ, ɤɚɤ ɷɬɨ ɨɩɪɟɞɟɥɹɸɬ ɫɨɜɪɟɦɟɧɧɵɟ ɫɪɟɞ-
ɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ, ɪɚɫɩɪɟɞɟɥɹɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ ɩɨ 
ɫɬɟɩɟɧɹɦ, ɧɨ ɢ ɭɫɬɚɧɨɜɢɬɶ, ɤɚɤɢɟ ɢɡ ɩɟɪɜɨɨɱɟ-
ɪɟɞɧɵɯ ɢ ɩɥɚɧɨɜɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɞɨɥɠɧɵ ɛɵɬɶ 



ɈɊɂȽɂɇȺɅɖɇȺə ɋɌȺɌɖə 
 

 

2025. № 2 (86). ɋ. 84–99 ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. ɋɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ 

86 © Ɍ.ɇ. Ⱥɫɚɥɯɚɧɨɜɚ, Ⱥ.Ⱥ. Ɉɫɤɨɥɤɨɜ, 2025 

ɭɫɬɪɚɧɟɧɵ ɤɚɤ ɧɟɨɬɥɨɠɧɵɟ, ɤɚɤɢɟ ɩɥɚɧɨɜɵɟ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɜ ɩɟɪ-
ɜɨɨɱɟɪɟɞɧɨɦ ɩɨɪɹɞɤɟ, ɚ ɬɚɤɠɟ ɜ ɤɚɤɨɣ ɫɪɨɤ 
ɤɚɠɞɚɹ ɢɧɞɢɜɢɞɭɚɥɶɧɚɹ ɩɨɥɨɦɤɚ ɦɨɠɟɬ ɩɟɪɟɣ-
ɬɢ ɜ ɛɨɥɟɟ ɤɪɢɬɢɱɧɭɸ ɫɬɟɩɟɧɶ [4, 5]. 

ȼɵɫɨɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɡɜɢɬɢɹ ɞɚɧɧɵɯ 
ɞɟɮɟɤɬɨɜ ɪɟɥɶɫɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ ɩɨ ɱɟɬɧɨɦɭ ɩɭ-
ɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɧɟ ɬɨɥɶɤɨ ɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨ 
ɫɥɨɠɧɨɦ ɩɥɚɧɟ ɢ ɩɪɨɮɢɥɟ ɩɭɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɵ, ɧɨ ɢ ɢɧɬɟɧɫɢɜɧɨɦ ɩɪɨɰɟɫɫɟ ɝɪɭɡɨɜɵɯ ɩɟ-
ɪɟɜɨɡɨɤ ɫ ɧɟɜɵɩɨɥɧɟɧɢɟɦ ɩɪɨɟɤɬɧɨɝɨ ɫɤɨɪɨɫɬ-
ɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɫɭɳɟɫɬɜɟɧɧɵɯ 
ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɢɫɬɟɦɟ «ɤɨɥɟɫɨ – 

ɪɟɥɶɫ» [6–8]. 

ɐɟɥɶ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟ-
ɞɟɧɢɢ ɩɪɨɜɟɪɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɦɟ-
ɬɨɞɢɤɢ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ, ɪɟɚɥɢɡɨɜɚɧɧɨɝɨ 
ɜ ȿɞɢɧɨɣ ɤɨɪɩɨɪɚɬɢɜɧɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ – ɦɨɞɭɥɶ 
«ɋɢɫɬɟɦɚ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɦɨɧɢɬɨɪɢɧɝɚ ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ (ȿɄ Ⱥɋɍɂ ɋȾɆɂ), ɢ ɨɩɪɟɞɟɥɟɧɢɢ 
ɬɟɧɞɟɧɰɢɢ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɢɫɫɥɟɞɨɜɚ-
ɬɟɥɶɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɩɨɞ-
ɯɨɞɨɜ ɩɪɟɞɢɤɬɢɜɧɨɣ ɚɧɚɥɢɬɢɤɢ. 
 
ǛǺǽǾǬǹǺǮǶǬ ǻǼǺǭǷǱǸȇ 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɨɩɪɨɫɚɦ ɩɪɟɞɢɤɬɢɜ-
ɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ ɩɨɫɜɹɳɟɧɨ ɦɧɨɝɨ 
ɧɚɭɱɧɵɯ ɫɬɚɬɟɣ, ɪɚɡɪɚɛɨɬɚɧ ɩɪɨɝɪɚɦɦɧɵɣ 
ɤɨɦɩɥɟɤɫ ɈȺɈ «ɊɀȾ» ȿɄ Ⱥɋɍɂ ɋȾɆɂ, ɧɨ 
ɩɪɢ ɷɬɨɦ ɧɟɬ ɱɟɬɤɨɣ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɪɨɝɧɨɡɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɜɟɪɯɧɟɝɨ 
ɫɬɪɨɟɧɢɹ ɩɭɬɢ (ȼɋɉ) ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɬɹɠɟɥɨ-
ɜɟɫɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɜɥɢɹɧɢɹ ɫɤɨ-
ɪɨɫɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɩɭɬɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ 
ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɜ ɨɬɧɨɲɟɧɢɢ 
ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɚɟɦɵɯ ɜ ȿɄ 
Ⱥɋɍɂ ɋȾɆɂ, ɢ ɩɪɟɞɥɨɠɟɧ ɜɚɪɢɚɧɬ ɭɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɬɨɞɢɤɢ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢ-
ɡɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ. 

ɋ ɰɟɥɶɸ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɩɪɨɛɥɟ-
ɦɵ ɢ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɮɨɪɦɢɪɭɟɦɵɯ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɩɪɟɞɢɤɬɢɜɧɨɣ ɚɧɚɥɢɬɢɤɢ ɜ ɫɢɫɬɟɦɟ 
ɩɪɢɧɹɬ ɭɱɚɫɬɨɤ ɱɟɬɧɨɝɨ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭ-
ɬɢ ɨɞɧɨɣ ɢɡ ɞɢɫɬɚɧɰɢɣ ɩɭɬɢ – ɫɚɦɵɣ ɫɥɨɠɧɨ 
ɩɪɟɨɞɨɥɟɜɚɟɦɵɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ ɪɭɛɟɠ 
Ɍɪɚɧɫɫɢɛɢɪɫɤɨɣ ɦɚɝɢɫɬɪɚɥɢ ɧɚ ȼɨɫɬɨɱɧɨ-

ɋɢɛɢɪɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ. Ⱦɚɧɧɵɣ ɭɱɚɫɬɨɤ 
ɩɪɨɯɨɞɢɬ ɩɨ ɫɥɨɠɧɨɦɭ ɝɨɪɧɨ-ɩɟɪɟɜɚɥɶɧɨɦɭ 
ɥɚɧɞɲɚɮɬɭ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɭɤɥɨɧɚɦɢ, ɝɞɟ ɩɪɨ-
ɬɹɠɟɧɧɨɫɬɶ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ ɫ ɭɤɥɨɧɚ-

ɦɢ ɦɟɧɟɟ 10 ‰ ɫɨɫɬɚɜɥɹɟɬ 82 ɤɦ, ɫ ɭɤɥɨɧɚɦɢ ɨɬ 
10–18 ‰ – 48 ɤɦ, ɛɨɥɟɟ 18 ‰ – 3,6 ɤɦ, ɩɪɢ ɷɬɨɦ 
ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɨ ɫɥɨɠɧɵɦ ɩɪɨɮɢɥɟɦ ɭɱɚɫɬɨɤ 
ɭɫɭɝɭɛɥɟɧ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɤɪɢɜɵɯ ɦɚɥɨ-
ɝɨ ɪɚɞɢɭɫɚ: R < 350 ɦ – 117 ɲɬ.; 350 < R < 600 ɦ 
– 80 ɲɬ.; 600 < R < 800 ɦ – 40 ɲɬ. ɏɚɪɚɤɬɟɪɧɵ-
ɦɢ ɪɚɫɫɬɪɨɣɫɬɜɚɦɢ ɢɫɫɥɟɞɭɟɦɨɝɨ ɭɱɚɫɬɤɚ ɹɜɥɹ-
ɸɬɫɹ ɜɵɫɨɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɛɨɤɨɜɨɝɨ ɢɡɧɨɫɚ 
ɪɟɥɶɫɨɜ ɢ ɧɚɥɢɱɢɟ ɤɨɧɬɚɤɬɧɨ-ɭɫɬɚɥɨɫɬɧɵɯ ɬɪɟ-
ɳɢɧ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɬɚɧɢɹ ɧɟɭɩɨɪɧɨɣ (ɩɟɪɟ-
ɲɢɜɨɱɧɨɣ) ɪɟɥɶɫɨɜɨɣ ɧɢɬɢ [3]. 

ɉɪɨɫɚɞɤɢ ɢ ɩɟɪɟɤɨɫɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɩɭɬɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɮɨɪɦɢɪɭɸɬɫɹ ɩɨ 
ɧɢɠɧɟɣ ɪɟɥɶɫɨɜɨɣ ɧɢɬɢ. ɗɬɢ ɞɟɮɨɪɦɚɰɢɢ ɜɨɡ-
ɧɢɤɚɸɬ ɜɫɥɟɞɫɬɜɢɟ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟ-
ɥɟɧɢɹ ɭɫɢɥɢɹ ɤɨɥɟɫ ɧɚ ɭɩɨɪɧɵɣ ɢ ɧɟɭɩɨɪɧɵɣ 
(ɧɢɠɧɢɣ) ɪɟɥɶɫ ɩɪɢ ɩɪɨɟɡɞɟ ɤɪɢɜɵɯ ɭɱɚɫɬɤɨɜ 
ɩɭɬɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ɧɢɠɟ ɫɤɨɪɨɫɬɢ ɪɚɜɧɨɜɟɫɧɨɝɨ 
ɞɜɢɠɟɧɢɹ (ɪɢɫ. 1) [9–11]. ɉɨ ɚɧɚɥɢɡɭ ɞɚɧɧɵɯ ɨ 
ɤɨɥɢɱɟɫɬɜɟ ɜɵɹɜɥɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ, 
ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ ɫ ɨɤɬɹɛɪɹ 2024 ɝ. ɩɨ 
ɦɚɪɬ 2025 ɝ. ɜɢɞɧɚ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɫɬɚɛɢɥɢɡɚ-
ɰɢɢ ɩɭɬɢ ɩɪɢ ɡɚɦɟɪɡɚɧɢɢ ɷɥɟɦɟɧɬɨɜ ɪɟɥɶɫɨɜɵɯ 
ɫɤɪɟɩɥɟɧɢɣ, ɛɚɥɥɚɫɬɧɨɝɨ ɫɥɨɹ ɢ ɡɟɦɥɹɧɨɝɨ ɩɨ-
ɥɨɬɧɚ ɜ ɩɟɪɢɨɞ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, ɩɪɢ 
ɷɬɨɦ ɧɚɛɥɸɞɚɟɬɫɹ ɫɭɳɟɫɬɜɟɧɧɨɟ ɭɦɟɧɶɲɟɧɢɟ 
ɱɢɫɥɚ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɫ ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɦ ɪɚɡ-
ɜɢɬɢɟɦ. ɋɧɢɠɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤ-
ɬɨɜ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɧɟ 
ɬɨɥɶɤɨ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ (ɩɟɪɟɤɨɫ – ɉ, ɩɪɨɫɚɞɤɚ – 

ɉɪ), ɧɨ ɢ ɫɬɚɛɢɥɢɡɢɪɭɟɬɫɹ ɲɢɪɢɧɚ ɪɟɥɶɫɨɜɨɣ 
ɤɨɥɟɢ, ɚ ɬɚɤɠɟ ɨɬɫɬɭɩɥɟɧɢɹ ɜ ɩɥɚɧɟ ɩɭɬɢ (Ɋ – 

ɨɬɫɬɭɩɥɟɧɢɹ ɩɭɬɢ ɜ ɩɥɚɧɟ ɩɨ ɪɟɥɶɫɨɜɵɦ ɧɢɬɹɦ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ). 

ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɵɹɜɥɟɧɧɵɟ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ ɜ ɞɨɥɟɜɨɦ ɫɟɝɦɟɧɬɟ, ɬɨ 76 % ɢɡ ɧɢɯ 
ɛɭɞɭɬ ɩɪɨɮɢɥɶɧɵɦɢ, ɝɞɟ ɩɪɟɨɛɥɚɞɚɸɬ ɉ 
(47 %) ɢ ɉɪ (29 %); ɬɪɟɬɶɟ ɦɟɫɬɨ ɡɚɧɢɦɚɸɬ Ɋ – 

16 %; ɧɚ ɱɟɬɜɟɪɧɨɣ ɩɨɡɢɰɢɢ ɭɲɢɪɟɧɢɹ ɪɟɥɶɫɨ-
ɜɨɣ ɤɨɥɟɢ (ɍɒ) – 7 %; ɧɚ ɩɹɬɨɣ ɫɭɠɟɧɢɹ 
(ɋɭɠ) – 1 % (ɪɢɫ. 2). 

ɇɚ ɪɢɫ. 3 ɩɨɤɚɡɚɧɚ ɞɢɧɚɦɢɤɚ ɪɚɡɜɢɬɢɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ ɫ ɨɫɟɧɢ 
2024 ɝ. ɩɨ ɜɟɫɧɭ 2025 ɝ., ɝɞɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫɭ-
ɳɟɫɬɜɟɧɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɪɢ 
ɡɚɦɟɪɡɚɧɢɢ ɩɭɬɢ. 

ȼ ɬɚɛɥ. 1 ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɵ ɞɚɧɧɵɟ ɨ 
ɩɪɨɝɧɨɡɧɵɯ ɨɬɫɬɭɩɥɟɧɢɹɯ ɝɟɨɦɟɬɪɢɢ ɪɟɥɶɫɨɜɨɣ 
ɤɨɥɟɢ ɫ ɨɤɬɹɛɪɹ 2024 ɝ. ɩɨ ɦɚɪɬ 2025 ɝ. ɢɡ ɪɚɡ-
ɞɟɥɚ ɜɟɞɨɦɨɫɬɢ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ȿɄ 
Ⱥɋɍɂ ɋȾɆɂ (ɞɚɥɟɟ – Ɇɟɬɨɞɢɤɚ). 
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Ɋɢɫ. 1. Ⱦɢɧɚɦɢɤɚ ɩɪɨɝɪɟɫɫɢɪɭɸɳɢɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɭɬɢ ɫ ɨɤɬɹɛɪɹ 2024 ɝ. ɩɨ ɚɩɪɟɥɶ 2025 ɝ. 

Fig. 1. Dynamics of progressive track faults from October 2024 to April 2025 

 

 

 
Ɋɢɫ. 2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɵɹɜɥɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ ɞɨɥɹɯ 

Fig. 2. Distribution of detected malfunctions in percentages 

 

 

 
Ɋɢɫ. 3. Ⱦɢɧɚɦɢɤɚ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ ɜɬɨɪɨɣ ɫɬɟɩɟɧɢ 

Fig. 3. Dynamics of failures in the track profile in the second degree 
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Ɍɚɛɥɢɰɚ 1. ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɞɚɧɧɵɯ ɜɵɹɜɥɟɧɧɵɦ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦ 

Table 1. Correlation of the number of forecasted data identified malfunctions 

ɉɪɨɝɧɨɡ ɩɨɜɵɲɟɧɢɹ ɫɬɟɩɟɧɢ 

ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɱɟɪɟɡ 3 ɦɟɫɹɰɚ 

Forecast of an increase in the severity 

of malfunctions within 3 months 

Ɏɚɤɬɢɱɟɫɤɢ ɜɵɹɜɥɟɧɨ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 

Actually detected faults 

Ɇɟɫɹɰ 

Month 

2 ɫɬɟɩɟɧɶ 

degree 
2ɤ3 3 ɫɬɟɩɟɧɶ 4 ɫɬɟɩɟɧɶ 2 ɫɬɟɩɟɧɶ 2ɤ3 3 ɫɬɟɩɟɧɶ 4 ɫɬɟɩɟɧɶ 

ɨɤɬ. 24 1 718 565 197 48 2 860 362 81 9 

ɧɨɹɛ. 24 305 417 125 17 2 033 190 15 1 

ɞɟɤ. 24 119 137 45 9 1 071 50 10 1 

ɹɧɜ. 25 186 262 80 10 642 48 3 1 

ɮɟɜɪ. 25 99 143 36 26 866 60 12 3 

ɦɚɪɬ 25 634 161 63 34 469 29 3 0 

ɚɩɪ. 25 216 256 141 63 2 016 182 65 26 

 

ɋɨɝɥɚɫɧɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɚɧɚɥɢɡɭ 
(ɫɦ. ɬɚɛɥ. 1), ɩɪɨɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ 
ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɜ 
ɬɪɟɯɦɟɫɹɱɧɵɣ ɩɟɪɢɨɞ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɫ ɩɪɨ-
ɝɧɨɡɧɵɦ ɩɨɜɵɲɟɧɢɟɦ ɫɬɟɩɟɧɢ ɤɪɢɬɢɱɧɨɫɬɢ ɩɪɢ 
ɧɚɫɬɭɩɥɟɧɢɢ ɩɟɪɢɨɞɚ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚ-
ɬɭɪ. Ɉɞɧɚɤɨ ɪɟɚɥɢɡɨɜɚɧɧɵɣ ɜ ɫɢɫɬɟɦɟ ɚɥɝɨɪɢɬɦ 
ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨ-
ɞɟɥɢ ɫɩɪɨɝɧɨɡɢɪɨɜɚɥɢ ɫ ɨɤɬɹɛɪɹ 2024 ɝ. ɧɚ ɹɧ-
ɜɚɪɶ 2025 ɝ. ɩɨɹɜɥɟɧɢɟ 48 ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ 
ɩɪɨɮɢɥɟ ɩɭɬɢ 4-ɣ ɫɬɟɩɟɧɢ, 197 ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 
– 3-ɣ ɫɬɟɩɟɧɢ, ɧɨ ɮɚɤɬɢɱɟɫɤɢ ɜ ɹɧɜɚɪɟ 2025 ɝ. 
ɆɋȾ ɜɵɹɜɢɥɢ ɩɨ ɨɞɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 4-ɣ ɢ 3-

ɣ ɫɬɟɩɟɧɟɣ, ɬ.ɟ. ɦɟɬɨɞɢɤɚ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢ-
ɡɚ, ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜ ɫɢɫɬɟɦɟ, ɧɟ ɭɱɢɬɵɜɚɟɬ ɫɟ-
ɡɨɧɧɨɫɬɶ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɪɪɢ-
ɬɨɪɢɢ, ɚ ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɩɪɹɦɨɝɨ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɝɨ ɩɪɨɝɧɨɡɚ. 

ɉɨ ɚɧɚɥɢɡɭ ɞɚɧɧɵɯ ɜ ȿɄ Ⱥɋɍɂ ɋȾɆɂ 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɩɨ ɦɟɬɨɞɢɤɟ 
ɜ ɫɢɫɬɟɦɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ 
ɩɨɧɢɠɟɧɢɟ ɫɬɟɩɟɧɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɢ 
(ɪɢɫ. 4). ɇɚɩɪɢɦɟɪ, ɜ ɚɩɪɟɥɟ 2025 ɝ. ɩɨ ɮɚɤɬɢ-
ɱɟɫɤɢɦ ɞɚɧɧɵɦ ɆɋȾ ɧɚ ɝɨɪɧɨɩɟɪɟɜɚɥɶɧɨɦ 
ɭɱɚɫɬɤɟ ɩɭɬɢ ɡɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɟɪɢɨɞ ɜɵɹɜɥɟɧɵ 
ɩɪɨɫɚɞɤɢ ɩɭɬɢ 4-ɣ ɫɬɟɩɟɧɢ ɤɪɢɬɢɱɧɨɫɬɢ ɫ ɚɦ-
ɩɥɢɬɭɞɨɣ 26–33 ɦɦ, ɚ ɜ ɫɢɫɬɟɦɟ ɩɪɨɝɧɨɡ ɪɚɡɜɢ-
ɬɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɧɚ ɬɪɢ ɦɟɫɹɰɚ ɩɨɤɚɡɚɥ ɫɚɦɨ-
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ ɫ 
ɭɦɟɧɶɲɟɧɢɟɦ ɚɦɩɥɢɬɭɞɵ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɞɨ 
ɭɪɨɜɧɹ 3-ɣ ɢ 2-ɣ ɛɥɢɡɤɨɣ ɤ 3-ɣ ɫɬɟɩɟɧɢ (2ɤ3) 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ. ɗɬɨɬ ɫɥɭɱɚɣ ɬɚɤɠɟ ɩɨɞɬɜɟɪɠɞɚ-
ɟɬ ɨɬɫɭɬɫɬɜɢɟ ɜ ɦɟɬɨɞɢɤɟ ɮɭɧɤɰɢɢ ɭɱɟɬɚ ɫɟɡɨɧ-
ɧɨɫɬɢ ɢ ɥɨɝɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ 

ɞɟɝɪɚɞɚɰɢɢ ɩɭɬɢ ɫ ɧɚɫɬɭɩɥɟɧɢɹ ɩɨɬɟɩɥɟɧɢɹ, 
ɤɨɝɞɚ ɩɪɢ ɨɬɬɚɢɜɚɧɢɢ ɛɚɥɥɚɫɬɧɨɝɨ ɫɥɨɹ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ ɧɟɫɩɨɫɨɛɧɵ ɤ ɫɚɦɨ-
ɭɫɬɪɚɧɟɧɢɸ. 

Ɍɚɤɠɟ ɧɟ ɫɨɜɫɟɦ ɩɨɧɹɬɧɚ ɫɢɬɭɚɰɢɹ ɩɪɨ-
ɝɧɨɡɚ ɩɪɢ ɨɰɟɧɤɟ ɩɟɪɟɤɨɫɨɜ ɩɭɬɢ ɜ ɨɫɟɧɧɟ-

ɡɢɦɧɢɣ ɢ ɜɟɫɟɧɧɢɣ ɩɟɪɢɨɞɵ ɝɨɞɚ ɢ ɧɚ ɞɪɭɝɢɯ 
ɫɥɨɠɧɵɯ ɭɱɚɫɬɤɚɯ ɩɭɬɢ ɫ ɧɚɥɢɱɢɟɦ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɤɪɢɜɵɯ ɦɚɥɨɝɨ ɪɚɞɢɭɫɚ, ɤɨɝɞɚ ɟɠɟ-
ɦɟɫɹɱɧɨ ɆɋȾ ɜɵɹɜɥɹɥɢɫɶ ɩɟɪɟɤɨɫɵ ɩɭɬɢ ɫɨ 
ɫɬɟɩɟɧɶɸ 2ɤ3. ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɧɚɯɨɞɢɥɢɫɶ ɜ 
ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɣ ɮɚɡɟ, ɧɨ, ɫɨɝɥɚɫɧɨ ɦɟɬɨɞɢ-
ɤɟ, ɜ ɫɢɫɬɟɦɟ ɧɟɨɞɧɨɤɪɚɬɧɨ ɩɪɨɝɧɨɡɢɪɨɜɚɥɚɫɶ 
4-ɹ ɫɬɟɩɟɧɶ. Ɉɞɧɚɤɨ ɩɨɜɪɟɠɞɟɧɢɹ ɆɋȾ ɧɟ ɩɨɞ-
ɬɜɟɪɞɢɥɢɫɶ ɫ ɹɧɜɚɪɹ ɩɨ ɦɚɪɬ 2025 ɝ., ɚ ɜ ɚɩɪɟɥɟ 
2025 ɝ. ɛɵɥɚ ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɭɠɟ 3-ɹ ɫɬɟɩɟɧɶ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ. 

ɉɨ ɞɚɧɧɵɦ ɫɢɫɬɟɦɵ, ɦɟɬɨɞɢɤɚ ɧɟ ɜɵɹɜ-
ɥɹɟɬ ɮɚɤɬ ɦɧɨɝɨɤɪɚɬɧɨ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɟɣ ɢɡ ɦɟɫɹɰɚ ɜ ɦɟɫɹɰ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɭɫɬɪɚɧɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɞɚɥɶɧɟɣɲɟɣ ɞɟɝɪɚ-
ɞɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɫɟɡɨɧɧɨɝɨ ɨɬɬɚɢɜɚɧɢɹ ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ, ɢ ɜɧɨɜɶ ɆɋȾ ɡɚɮɢɤɫɢɪɨɜɚ-
ɧɚ ɧɟɢɫɩɪɚɜɧɨɫɬɶ 2ɤ3, ɤɨɬɨɪɚɹ ɜ ɚɩɪɟɥɟ ɩɨ ɮɚɤ-
ɬɭ ɞɟɝɪɚɞɢɪɨɜɚɥɚ ɞɨ 3-ɣ ɫɬɟɩɟɧɢ (ɪɢɫ. 5). 

Ʌɨɤɚɥɶɧɵɟ ɦɟɫɬɚ ɫ ɦɧɨɝɨɤɪɚɬɧɵɦɢ ɩɨɜɬɨɪɚ-
ɦɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɧɟ ɧɨɫɹɬ ɦɚɫɫɨɜɵɣ ɯɚɪɚɤɬɟɪ, ɧɨ 
ɷɬɢ ɩɪɨɛɥɟɦɧɵɟ ɨɱɚɝɢ ɩɭɬɟɜɵɯ ɨɬɫɬɭɩɥɟɧɢɣ ɜɨɡ-
ɦɨɠɧɨ ɜɵɹɜɢɬɶ ɢɦɟɧɧɨ ɫ ɩɨɦɨɳɶɸ ɩɪɟɞɢɤɬɢɜɧɨɝɨ 
ɚɧɚɥɢɡɚ ɩɪɢ ɭɱɟɬɟ ɫɟɡɨɧɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɝɟɨɮɢɡɢɱɟ-
ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɶ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ. 

ȼ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɟɬɨɞ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ ɫ ɩɚɪɚɦɟɬɪɨɦ 
ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɢ [12, 13]. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ 
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ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥɟɧɚ ɞɢɧɚɦɢɱɧɚɹ ɤɪɢɜɚɹ ɪɚɡɜɢ-
ɬɢɹ ɩɟɪɟɤɨɫɚ ɩɭɬɢ, ɝɞɟ ɚɦɩɥɢɬɭɞɚ ɧɟɢɫɩɪɚɜɧɨ-
ɫɬɢ ɜ ɦɚɟ ɫɨɫɬɚɜɢɬ 23 ɦɦ, ɚ ɩɨ ɞɚɧɧɵɦ ɦɟɬɨɞɢ-
ɤɢ, ɡɚɥɨɠɟɧɧɨɣ ɜ ɫɢɫɬɟɦɟ, 23 ɦɦ ɨɠɢɞɚɟɬɫɹ 
ɬɨɥɶɤɨ ɱɟɪɟɡ ɞɜɚ ɦɟɫɹɰɚ (ɜ ɢɸɥɟ 2025 ɝ.), ɱɬɨ 
ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɷɮɮɟɤɬɢɜɧɵɦ ɦɟɪɚɦ ɩɨ 
ɬɟɤɭɳɟɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɭɱɚɫɬɤɨɜ ɩɭɬɢ ɢ ɧɟ-
ɨɩɪɚɜɞɚɧɧɵɦ ɡɚɬɪɚɬɚɦ. 

ɇɚ ɪɢɫ. 6 ɨɬɪɚɠɟɧ ɩɨɫɬɪɨɟɧɧɵɣ ɩɪɨɝɧɨɡ 
ɪɚɡɜɢɬɢɹ ɦɧɨɝɨɤɪɚɬɧɨ ɩɨɜɬɨɪɹɸɳɟɣɫɹ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ ɩɨ «ȼɟɞɨɦɨɫɬɢ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɨɬ-
ɫɬɭɩɥɟɧɢɣ ɝɟɨɦɟɬɪɢɢ ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ» ɜ ɫɢ-
ɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ, ɚɧɚɥɢɡɢɪɭɹ ɩɨɥɧɨɬɭ ɞɚɧɧɵɯ ɜ 
ɫɢɫɬɟɦɟ, ɭɫɬɚɧɨɜɥɟɧɨ ɨɬɫɭɬɫɬɜɢɟ ɭɱɟɬɚ ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨɝɨ ɩɪɨɯɨɞɚ ɆɋȾ, ɝɞɟ ɜ ɨɤɬɹɛɪɟ 2024 ɝ. 
ɨɛɧɚɪɭɠɟɧɚ 3-ɹ ɫɬɟɩɟɧɶ ɩɟɪɟɤɨɫɚ ɩɭɬɢ, ɢ ɜ ɨɬ-
ɱɟɬɧɨɫɬɢ ɫɮɨɪɦɢɪɨɜɚɧɨ ɜɵɹɜɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɪɢ ɫɥɟɞɭɸɳɟɦ ɤɨɧɬɪɨɥɶɧɨɦ 
ɩɪɨɯɨɞɟ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ ɬɨɱɧɨɝɨ 
ɩɪɨɝɧɨɡɚ ɜɚɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɫɟ ɢɦɟɸɳɢɟɫɹ 
ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɆɋȾ. 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ ɷɤɫɬɪɚ-
ɩɨɥɹɰɢɢ ɪɚɡɜɢɬɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɡɚɮɢɤɫɢɪɨ-
ɜɚɧɧɨɣ ɩɨ ɞɚɧɧɵɦ ɨɬ ɧɢɠɧɟɝɨ ɷɤɫɬɪɟɦɭɦɚ, ɢ 
ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɞɟɮɟɤɬɚ ɫ ɩɨɫɬɨɹɧɧɵɦ 
ɭɜɟɥɢɱɟɧɢɟɦ ɚɦɩɥɢɬɭɞɵ ɞɨ ɩɨɫɥɟɞɧɟɝɨ ɪɚɡɜɢ-
ɬɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɩɨɫɥɟɞɭɸ-
ɳɢɟ, ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɩɪɨɝɧɨɡɢɪɭɟɦɚɹ ɦɟɬɨɞɢ-
ɤɨɣ ɚɦɩɥɢɬɭɞɚ ɩɟɪɟɤɨɫɚ ɩɭɬɢ 23 ɦɦ ɜ ɢɸɥɟ 
2025 ɝ. ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɥɢɧɟɣɧɨɦɭ ɬɪɟɧɞɭ. ɇɚ 
ɪɢɫ. 7 ɨɧ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɡɟɥɟɧɨɣ ɥɢɧɢɢ. 
ɗɬɚ ɦɟɬɨɞɢɤɚ ɧɟ ɫɦɨɝɥɚ ɛɵ ɨɩɪɟɞɟɥɢɬɶ ɪɨɫɬ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɞɨ ɜɟɥɢɱɢɧɵ 18 ɦɦ ɜ ɚɩɪɟɥɟ 
2025 ɝ. ɛɟɡ ɭɱɟɬɚ ɩɚɪɚɦɟɬɪɚ ɫɟɡɨɧɧɨɫɬɢ (ɨɪɚɧ-
ɠɟɜɵɣ ɬɪɟɧɞ). 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɚɜɬɨɪɚɦɢ ɦɟɬɨɞ ɷɤɫɩɨɧɟɧ-
ɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ ɛɨɥɟɟ ɚɤɬɭɚɥɟɧ, ɬɚɤ ɤɚɤ 
ɨɧ ɩɪɢɞɚɟɬ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɫɚɦɵɦ ɩɨɫɥɟɞɧɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ ɪɟɬɪɨɫɩɟɤɬɢɜɧɨɝɨ ɪɹɞɚ, ɩɨɷɬɨɦɭ ɜ 
ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɛɥɢɡɨɤ ɤ ɪɟɚɥɶɧɨɣ ɫɢɬɭɚ-
ɰɢɢ, ɬɚɤ ɤɚɤ ɩɨɫɥɟ ɩɟɪɢɨɞɚ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦ-
ɩɟɪɚɬɭɪ ɧɚɫɬɭɩɚɟɬ ɨɬɬɚɢɜɚɧɢɟ ɛɚɥɥɚɫɬɧɨɝɨ ɫɥɨɹ 

 
Ɋɢɫ. 4. ɉɪɨɝɧɨɡ ɩɨɧɢɠɟɧɢɹ ɫɬɟɩɟɧɢ ɜɵɹɜɥɟɧɧɵɯ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 

Fig. 4. Forecast of the decrease in the degree of identified faults in the profile track 

 

 
Ɋɢɫ. 5. Ɇɧɨɝɨɤɪɚɬɧɨ ɩɨɜɬɨɪɹɸɳɢɟɫɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɢ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɫɟɡɨɧɧɨɫɬɶɸ 

Fig. 5. Repeated track failures combined with seasonality 
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ɢ ɩɪɨɢɫɯɨɞɢɬ ɧɚɢɛɨɥɟɟ ɞɢɧɚɦɢɱɧɨɟ ɪɚɡɜɢɬɢɟ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ (ɪɢɫ. 8). 

ɉɪɨɝɧɨɡɧɵɟ ɡɧɚɱɟɧɢɹ ɬɪɟɧɞɚ ɥɢɧɟɣɧɨɣ 
ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ (1): 

y = a + b ∙ x,   (1) 

ɝɞɟ y – ɩɪɨɝɧɨɡɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ; a – ɧɚɱɚɥɶɧɨɟ 
ɡɧɚɱɟɧɢɟ; b – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɤɥɨɧɚ; x – 

ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɤɥɨɧɚ b ɦɨɠɧɨ 

ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ ɱɚɫɬɧɨɟ ɫɭɦɦɚɪɧɨɣ ɪɚɡɧɢɰɵ 
ɷɤɫɬɪɟɦɭɦɨɜ ɝɪɚɮɢɤɚ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ 
ɪɚɡɜɢɬɢɹ (Δyi+) ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ (Δyi–) ɧɚ 
ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ x ɩɨ (2): 

 
x

yy
b ii  
 .     (2) 

ɋ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤ-
ɬɢɜɧɨɣ ɦɟɬɨɞɢɤɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɪɚɫɫɦɨɬɪɢɦ 

ɞɢɚɝɪɚɦɦɭ (ɫɦ. ɪɢɫ. 8). ɉɨɫɬɪɨɟɧ ɩɪɨɝɧɨɡ ɥɢ-
ɧɟɣɧɨɣ ɷɤɫɬɪɚɩɨɥɹɰɢɢ (ȿɄ Ⱥɋɍɂ ɋȾɆɂ, ɩɟɪ-
ɜɵɣ ɦɟɬɨɞ) ɢ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ 
(ɜɬɨɪɨɣ ɦɟɬɨɞ), ɢɡ ɤɨɬɨɪɨɝɨ ɜɢɞɧɨ, ɱɬɨ ɜ ɪɟ-
ɡɭɥɶɬɚɬɟ ɜɟɫɟɧɧɟɣ ɨɬɬɚɣɤɢ ɛɚɥɥɚɫɬɚ ɜ ɚɩɪɟɥɟ 
2025 ɝ. ɩɪɨɢɡɨɲɥɨ ɪɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɚɦɩɥɢɬɭ-
ɞɵ ɩɟɪɟɤɨɫɚ ɩɭɬɢ ɫ 12 ɞɨ 18 ɦɦ, ɜ ɢɬɨɝɟ ɥɢɧɟɣ-
ɧɵɣ ɬɪɟɧɞ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ ɫɢɫɬɟɦɟ, ɞɚɥ ɧɟɤɨɪ-
ɪɟɤɬɧɵɣ ɩɪɨɝɧɨɡ ɪɚɡɜɢɬɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
(+1 ɦɦ), ɬ.ɟ. 13 ɦɦ, ɤɨɝɞɚ ɩɪɢɜɹɡɤɚ ɜɵɫɨɤɨɣ ɜɟ-
ɪɨɹɬɧɨɫɬɢ ɜɬɨɪɨɣ ɦɟɬɨɞɢɤɢ ɩɪɢ ɭɱɟɬɟ ɩɪɨɲɥɨ-
ɝɨɞɧɢɯ ɞɚɧɧɵɯ ɞɚɥɚ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɢɣ ɪɟɡɭɥɶ-
ɬɚɬ – 16,23 ɦɦ. 

ɉɨɫɥɟɞɧɢɣ ɪɟɡɭɥɶɬɚɬ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ ɛɭɞɭɳɟɝɨ ɩɨ ɞɚɧɧɵɦ ɩɪɨ-
ɲɥɨɝɨ, ɝɞɟ ɜɟɫ ɩɨɫɥɟɞɧɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢɨɪɢ-
ɬɟɬɧɟɟ [12]. 

 
Ɋɢɫ. 6. ɉɪɨɝɧɨɡ ɪɚɡɜɢɬɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɦɟɬɨɞɨɦ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ 

ɜɵɫɨɤɨɣ ɜɟɪɨɹɬɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɩɟɪɟɤɨɫɚ ɩɭɬɢ 

Fig. 6. Fault development forecast using exponential smoothing: high probability of track skew development 

 

 
Ɋɢɫ. 7. Ʌɢɧɟɣɧɚɹ ɷɤɫɬɪɚɩɨɥɹɰɢɹ ɞɚɧɧɵɯ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɟɪɟɤɨɫɚ ɩɭɬɢ 

Fig. 7. Linear extrapolation of data on the positive development of track deviation 
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ɉɪɨɝɧɨɡɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨ ɦɟɬɨɞɭ ɷɤɫɩɨɧɟɧ-
ɰɢɚɥɶɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ (3): 

yt + 1 = (p ∙ yt + (1 – p) ∙ Ut) ∙ (P ∙ S) ∙ SSP–1,      (3) 

ɝɞɟ p – ɩɚɪɚɦɟɬɪ ɫɝɥɚɠɢɜɚɧɢɹ; yt + 1 – ɩɪɨɝɧɨɡɢ-
ɪɭɟɦɵɣ ɩɨɤɚɡɚɬɟɥɶ; Ut – ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ 
ɜɡɜɟɲɟɧɧɚɹ ɫɪɟɞɧɹɹ ɞɥɹ ɩɟɪɢɨɞɚ ɩɪɟɞɲɟɫɬɜɭ-
ɸɳɟɝɨ ɩɪɨɝɧɨɡɧɨɦɭ; yt – ɮɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɡɚ ɩɟɪɢɨɞ, ɩɪɟɞɲɟ-
ɫɬɜɭɸɳɢɣ ɩɪɨɝɧɨɡɧɨɦɭ; t + 1 – ɩɪɨɝɧɨɡɧɵɣ ɩɟ-
ɪɢɨɞ; S – ɫɟɡɨɧɧɚɹ ɤɨɦɩɨɧɟɧɬɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ 
ɨɬɞɟɥɶɧɨ ɫ ɩɨɦɨɳɶɸ ɩɪɨɫɬɨɝɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶ-
ɧɨɝɨ ɫɝɥɚɠɢɜɚɧɢɹ; P – ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɝɧɨɡɧɵɯ 
ɩɟɪɢɨɞɨɜ ɜɩɟɪɟɞ; SSP – 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɟɡɨɧ-
ɧɨɫɬɢ ɡɚ ɷɬɨɬ ɠɟ ɩɟɪɢɨɞ ɜ ɩɨɫɥɟɞɧɟɦ ɫɟɡɨɧɟ 
(ɞɥɹ ɦɭɥɶɬɢɩɥɢɤɚɬɢɜɧɨɣ ɦɨɞɟɥɢ. ɤɨɝɞɚ ɫɟɡɨɧ-
ɧɚɹ ɤɨɦɩɨɧɟɧɬɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɨɥɸ ɬɪɟɧ-
ɞɨɜɨɝɨ ɡɧɚɱɟɧɢɹ). 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɜɚɠ-
ɧɨɫɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɢɦɟɧɹɟɦɨɣ ɦɟɬɨ-
ɞɢɤɢ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚɥɨ-
ɠɟɧɧɨɝɨ ɜ ɦɟɬɨɞɢɤɭ ɫɢɫɬɟɦɵ [14]. 
 
ǙǬǻǼǬǮǷǱǹǴȋ ǽǺǮǱǼȄǱǹǽǾǮǺǮǬǹǴȋ 
ǻǼǱǰǴǶǾǴǮǹǺǯǺ ǬǹǬǷǴǳǬ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɫɱɟɬɨɜ 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɪɟɚɥɢɡɨɜɚɧɧɚɹ ɜ ȿɄ 
Ⱥɋɍɂ ɋȾɆɂ ɩɪɨɝɧɨɡɧɚɹ ɚɧɚɥɢɬɢɤɚ ɧɟ ɫɩɨ-
ɫɨɛɧɚ ɩɨɥɧɨɫɬɶɸ ɨɯɜɚɬɢɬɶ ɜɫɟ ɫɢɬɭɚɰɢɢ ɩɪɟɞ-
ɫɤɚɡɚɧɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɢ ɫɪɨɤɨɜ ɢɯ ɧɚɫɬɭɩɥɟɧɢɹ. 

Ɋɚɡɞɟɥɟɧɢɟ ɩɪɟɞɢɤɬɢɜɧɨɣ ɚɧɚɥɢɬɢɤɢ ɧɚ 
ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɞɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɟɪɟɯɨɞɚ ɧɚ ɨɛɫɥɭɠɢɜɚ-
ɧɢɟ ɨɛɴɟɤɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɨ ɪɟɚɥɶɧɨɦɭ 
ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ ɢ ɛɵɫɬɪɨɦɭ ɪɟɚɝɢɪɨ-

ɜɚɧɢɸ ɧɚ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɨɜ ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɵ [13]. 

ȼɚɠɧɨ ɜ ɬɟɤɭɳɢɯ ɫɥɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɨɩ-
ɬɢɦɢɡɚɰɢɢ ɪɚɫɯɨɞɨɜ ɈȺɈ «ɊɀȾ» ɞɨɛɢɬɶɫɹ 
ɭɦɟɧɶɲɟɧɢɹ ɨɬɤɚɡɨɜ ɢ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɦ ɩɭɬɟɦ, ɩɨɜɵɲɟɧɢɹ ɪɟɫɭɪɫɚ ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɫɧɢɡɢɬɶ ɤɨɥɢ-
ɱɟɫɬɜɨ ɜɧɟɩɥɚɧɨɜɵɯ ɪɟɦɨɧɬɨɜ, ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɢ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɪɨɤɢ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɷɥɟ-
ɦɟɧɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɩɪɢ ɷɬɨɦ ɫɨɛɥɸɞɚɬɶ 
ɜɫɟ ɭɫɥɨɜɢɹ: ɜɵɩɨɥɧɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨ-
ɰɟɫɫɨɜ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɟɪɟɜɨɡɨɱɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɭɫɬɚɧɨɜ-
ɥɟɧɧɵɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 

ȼ ɬɚɛɥ. 2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɟɞɥɚɝɚɟɦɚɹ 
ɮɨɪɦɚɥɢɡɚɰɢɹ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɨɛɥɚɫɬɟɣ ɩɪɟɞɢɤ-
ɬɢɜɧɨɣ ɚɧɚɥɢɬɢɤɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɩɪɢɧɢ-
ɦɚɬɶ ɷɮɮɟɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɬɚ-
ɞɢɹɯ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɨɜ ɩɨ ɬɟɤɭɳɟɦɭ ɫɨɞɟɪɠɚ-
ɧɢɸ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ. ȼɵɛɪɚɧɵ ɫɥɟɞɭ-
ɸɳɢɟ ɨɛɥɚɫɬɢ ɩɪɟɞɢɤɬɢɜɧɨɣ ɚɧɚɥɢɬɢɤɢ: ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɚɹ, ɨɩɟɪɚɬɢɜɧɚɹ ɢ ɩɥɚɧɨɜɵɟ, ɤɨɬɨɪɵɟ 
ɫɩɨɫɨɛɧɵ ɨɯɜɚɬɢɬɶ ɩɪɚɤɬɢɱɟɫɤɢ ɜɟɫɶ ɫɩɟɤɬɪ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɞɟɝɪɚɞɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ ɩɭ-
ɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ.  

ȼɚɠɧɨɣ ɨɛɥɚɫɬɶɸ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜ-
ɧɚɹ, ɝɞɟ ɧɚ ɨɫɧɨɜɟ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɡ-
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɨɱɟɱɧɵɟ ɧɚɩɪɹɠɟɧɧɵɟ ɫɨ-
ɫɬɨɹɧɢɹ ɜ ɷɥɟɦɟɧɬɚɯ ȼɋɉ ɢ ɜɵɩɨɥɧɢɬɶ ɫɨɩɨ-
ɫɬɚɜɥɟɧɢɹ ɫ ɞɨɩɭɫɤɚɟɦɵɦɢ ɜɟɥɢɱɢɧɚɦɢ. ɉɪɢ 
ɷɬɨɦ ɪɟɡɭɥɶɬɚɬɵ ɛɭɞɭɬ ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɧɟ ɩɪɨ-
ɛɥɟɦɧɵɟ ɷɥɟɦɟɧɬɵ, ɝɞɟ ɩɪɟɜɵɲɟɧɵ ɞɨɩɭɫɤɢ, ɚ 
ɩɨɫɥɟɞɫɬɜɢɹ, ɤ ɤɨɬɨɪɵɦ ɩɪɢɜɟɞɟɬ ɤɨɧɤɪɟɬɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ [8]. 

 
Ɋɢɫ. 8. ɋɪɚɜɧɟɧɢɟ ɩɪɨɝɧɨɡɚ ɢɡɜɟɫɬɧɨɣ ɜɟɥɢɱɢɧɵ ɩɟɪɟɤɨɫɚ ɩɭɬɢ 18 ɦɦ ɜ ɚɩɪɟɥɟ 2025 ɝ. 
Fig. 8. Comparison of the forecast of the known value of track twist 18 mm in April 2025 
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Ɍɚɛɥɢɰɚ 2. Ɍɪɢ ɨɛɥɚɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɢɤɬɢɜɧɨɣ ɚɧɚɥɢɬɢɤɢ 

Table 2. Three areas of implementation of predictive analytics 

 

ɉɨɤɚɡɚɬɟɥɶ 

Indicator 

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ 

Constructive 

Ɉɩɟɪɚɬɢɜɧɚɹ 

Operational 

ɉɥɚɧɨɜɚɹ 

Planned 

ɇɚɡɧɚɱɟɧɢɟ ɨɛɥɚɫɬɢ 

Assignment of the area 

Ɉɩɪɟɞɟɥɹɟɬ ɩɨɬɟɧɰɢɚɥɶ-
ɧɨɟ ɩɨɹɜɥɟɧɢɟ ɧɟɢɫɩɪɚɜ-
ɧɨɫɬɟɣ ɧɚ ɨɫɧɨɜɟ ɫɢɥɨɜɨ-
ɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨ-
ɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɧɚ 
ɤɨɧɫɬɪɭɤɰɢɸ ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɝɨ ɩɭɬɢ. Ɉɰɟɧɤɚ 
ɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ 
ɨɫɧɨɜɨɣ ɩɪɟɞɢɤɬɢɜɧɨɣ 
ɫɢɫɬɟɦɵ, ɨɪɢɟɧɬɢɪɨɜɚɧ-
ɧɨɣ ɧɚ ɩɨɜɵɲɟɧɢɢ ɪɟ-
ɫɭɪɫɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ 

Identifies potential faults 

based on the force 

interaction between rolling 

stock and the track 

structure. Assessing the 

physical processes of 

interaction forms the basis 

of a predictive system 

aimed at increasing the 

operational life of the 

track. 

Ɋɚɛɨɬɚɟɬ ɧɚ ɨɫɧɨɜɟ ɚɧɚ-
ɥɢɡɚ ɫɨɱɟɬɚɧɢɣ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɢ ɪɚɧɟɟ ɜɵ-
ɹɜɥɟɧɧɵɯ ɧɟɢɫɩɪɚɜɧɨ-
ɫɬɟɣ ɩɭɬɢ ɢ ɜɵɩɨɥɧɹɟɬ 
ɨɰɟɧɤɭ ɪɟɡɤɨɣ ɮɚɡɵ ɪɚɡ-
ɜɢɬɢɹ [1] ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɩɭɬɢ ɞɥɹ ɬɨɱɧɨɝɨ ɨɩɪɟ-
ɞɟɥɟɧɢɹ, ɤɚɤɢɟ ɩɥɚɧɨɜɵɟ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɜɵɹɜ-
ɥɟɧɧɵɟ ɫɪɟɞɫɬɜɚɦɢ ɞɢɚ-
ɝɧɨɫɬɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɪɚɧɟɧɵ ɜ ɧɟɨɬɥɨɠɧɨɦ 
ɢɥɢ ɩɟɪɜɨɨɱɟɪɟɞɧɨɦ ɪɟ-
ɠɢɦɟ, ɚ ɬɚɤɠɟ ɤɚɤɢɟ ɢɡ 
ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɟɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɪɚɧɟɧɵ ɜ ɧɟɨɬɥɨɠɧɨɦ 
ɪɟɠɢɦɟ 

It operates on the basis of 

the analysis of 

combinations of faults, as 

well as the prediction of 

previously identified faults 

of the track and carries out 

an assessment of the acute 

phase of development [1] 

of the fault of the track to 

accurately determine 

which planned faults 

identified by diagnostic 

tools should be eliminated 

in an urgent or priority 

mode, as well as which of 

the priority faults should 

be eliminated in an urgent 

mode 

Ɉɩɪɟɞɟɥɹɟɬ ɧɟɢɫɩɪɚɜɧɨ-
ɫɬɢ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ 
ɞɥɢɬɟɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ. 
Ɋɚɛɨɬɚɟɬ ɧɚ ɚɧɚɥɢɡɟ ɢɫ-
ɬɨɪɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɬɨɞɨɜ 
ɷɤɫɬɪɚɩɨɥɹɰɢɨɧɧɨɝɨ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɧɚ ɞɥɢ-
ɬɟɥɶɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, 
ɝɞɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɮɚɡɵ 
ɪɚɡɜɢɬɢɹ [1] ɫɢɫɬɟɦɧɨ 
ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɟɣ, ɧɚɯɨɞɹ-
ɳɢɯɫɹ ɜ ɮɚɡɟ ɫɬɚɛɢɥɢɡɚ-
ɰɢɢ [1]. Ɇɧɨɝɨ ɨɛɳɟɝɨ ɫ 
ȿɄ Ⱥɋɍɂ ɋȾɆɂ – ɩɪɟ-
ɞɢɤɬɢɜɧɵɣ ɚɧɚɥɢɡ, ɧɭɠ-
ɧɚ ɞɨɪɚɛɨɬɤɚ ɦɟɬɨɞɚ 

Identifies faults with 

controlled long-term 

development. It works by 

analyzing historical data 

using long-term 

extrapolation forecasting 

methods, which identifies 

the development phases 

[1] of systemically 

developing faults, as well 

as faults in the 

stabilization phase [1]. It 

has much in common with 

the EC ASMS SDMI – 

predictive analysis; the 

method requires further 

refinement. 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ 

ɨɩɢɫɚɧɢɟ 

Functional description 

Ɏɚɤɬɢɱɟɫɤɢɟ (ɧɚ ɧɚɱɚɥɶ-
ɧɨɣ ɫɬɚɞɢɢ) ɢ ɩɨɬɟɧɰɢ-
ɚɥɶɧɵɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɩɪɢ ɨɰɟɧɤɟ ɤɨɦɩɥɟɤɫɧɨ-
ɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɧ-
ɫɬɪɭɤɰɢɢ ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ ɩɭɬɢ, ɦɟɬɟɨɮɢ-
ɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ ɢ ɪɟɚɥɢɡɭɟɦɵɯ 
ɪɟɠɢɦɨɜ ɞɜɢɠɟɧɢɹ ɝɪɭ-
ɡɨɜɵɯ ɩɨɟɡɞɨɜ. ɉɨɹɜɥɟ-

ɉɪɚɤɬɢɱɟɫɤɢ ɭ ɤɚɠɞɨɣ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɢ ɟɫɬɶ 
ɢɫɬɨɪɢɹ ɞɟɝɪɚɞɚɰɢɨɧɧɨ-
ɝɨ ɩɪɨɰɟɫɫɚ. Ȼɚɡɢɪɭɹɫɶ 
ɧɚ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɦ ɪɹɞɟ 
ɞɚɧɧɵɯ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɢ ɩɪɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɢ ɷɤɫɬɪɚɩɨɥɹɰɢ-
ɨɧɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɫ ɩɪɢɨɪɢɬɟɬɨɦ ɩɨɫɥɟɞɧɟ-
ɝɨ ɢɡɦɟɪɟɧɢɹ, ɚ ɬɚɤɠɟ ɫ 
ɭɱɟɬɨɦ ɫɟɡɨɧɧɨɫɬɢ, ɫɨ-
ɫɬɨɹɧɢɹ ɛɚɥɥɚɫɬɚ, ɤɨɧ-

Ɉɞɧɢɦ ɢɡ ɱɚɫɬɧɵɯ ɩɪɢ-
ɦɟɪɨɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ 
ɹɜɥɹɟɬɫɹ ɩɪɨɝɧɨɡ ɛɨɤɨ-
ɜɨɝɨ ɢɡɧɨɫɚ ɢɥɢ ɩɪɨɝɧɨɡ 
ɢɡɧɨɫɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɱɚɫɬɟɣ ɫɬɪɟɥɨɱɧɨɝɨ ɩɟ-
ɪɟɜɨɞɚ. Ɋɚɡɜɢɬɢɹ ɭɲɢɪɟ-
ɧɢɹ ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ ɩɪɢ 
ɧɚɪɚɫɬɚɧɢɢ ɛɨɤɨɜɨɝɨ 
ɢɡɧɨɫɚ, ɞɟɮɟɤɬɧɨɫɬɢ 
ɫɤɪɟɩɥɟɧɢɣ ɢ ɲɩɚɥ. Ⱦɟ-
ɝɪɚɞɚɰɢɹ ɧɟɢɫɩɪɚɜɧɨ-
ɫɬɟɣ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ ɩɪɢ 
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ɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɜ 
ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɩɪɚɤɬɢ-
ɱɟɫɤɢ ɧɟ ɩɨɞɞɚɟɬɫɹ ɤɥɚɫ-
ɫɢɱɟɫɤɢɦ ɦɟɬɨɞɚɦ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɹ ɩɨ ɩɪɢ-
ɱɢɧɟ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɞɚɧɧɵɯ. Ɉɞ-
ɧɚɤɨ ɩɪɢ ɚɧɚɥɢɡɟ ɫɢɥɨ-
ɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɜɟɪɯɧɟɟ ɫɬɪɨɟɧɢɟ ɩɭɬɢ 
ɪɟɚɥɶɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ-
ɫɥɟɞɫɬɜɢɹ, ɨɫɧɨɜɚɧɧɵɟ 
ɧɚ ɡɚɤɨɧɚɯ ɮɢɡɢɤɢ 

Actual (initial stage) and 

potential faults can be 

identified by assessing the 

complex interactions 

between track structure, 

meteorological factors, 

rolling stock 

characteristics, and freight 

train operating modes. 

Fault occurrence in this 

area is virtually impossible 

to predict using classical 

forecasting methods due to 

insufficient data. However, 

by analyzing the force 

impact on the track 

superstructure, it is 

possible to determine the 

consequences based on the 

laws of physics. 

ɫɬɪɭɤɰɢɢ ɪɟɥɶɫɨɲɩɚɥɶ-
ɧɨɣ ɪɟɲɟɬɤɢ, ɢɫɤɭɫ-
ɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ 
ɦɟɬɟɨɮɢɡɢɱɟɫɤɢɯ ɩɪɨ-
ɰɟɫɫɨɜ, ɜɨɡɦɨɠɧɨ ɬɨɱɧɨ 
ɨɩɪɟɞɟɥɢɬɶ ɤɪɢɬɢɱɧɨɫɬɶ 
ɢ ɪɟɡɤɭɸ ɮɚɡɭ ɪɚɡɜɢɬɢɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ [1] 
Almost every track fault 

has a history of 

degradation. Based on a 

chronological series of 

fault formation data using 

extrapolative forecasting 

with priority given to the 

most recent measurement, 

as well as taking into 

account seasonality, 

ballast condition, track 

grid design, artificial 

structures, and 

meteorological processes, 

it is possible to accurately 

determine the criticality 

and acute phase of fault 

development [1]. 

ɫɨɞɟɪɠɚɧɢɢ ɫɬɵɤɨɜ, ɞɟ-
ɮɟɤɬɧɨɫɬɢ ɪɟɥɶɫɨɜ, ɫɨ-
ɫɬɨɹɧɢɢ ɛɚɥɥɚɫɬɚ ɢ ɢɫ-
ɤɭɫɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟ-
ɧɢɣ. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ 
ɭɫɬɪɚɧɹɬɶ ɧɭɠɧɨ ɧɟ ɫɚɦɭ 
ɧɟɢɫɩɪɚɜɧɨɫɬɶ, ɚ ɟɟ ɜɡɚ-
ɢɦɨɫɜɹɡɚɧɧɭɸ ɩɪɢɱɢɧɭ 

One specific example in 

this area is the prediction 

of lateral wear or wear of 

metal parts of a turnout. 

The development of track 

gauge widening with 

increasing lateral wear, 

defective fastenings, and 

sleepers. The degradation 

of track profile defects due 

to joint maintenance, rail 

defects, ballast condition, 

and artificial structures. In 

some cases, it's not the 

defect itself that needs to 

be addressed, but its 

underlying cause. 

ȼɚɠɧɨɫɬɶ 

Importance 

Ȼɟɡ ɩɪɢɧɹɬɢɹ ɫɜɨɟɜɪɟ-
ɦɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɩɭɬɢ ɩɨ-
ɹɜɥɟɧɢɟ ɫɜɹɡɚɧɧɵɯ ɤɪɢ-
ɬɢɱɧɵɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 
ɛɭɞɟɬ ɧɟɢɡɛɟɠɧɨ 

Without timely 

implementation of track 

maintenance measures, the 

occurrence of related 

critical faults will be 

inevitable. 

ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɩɥɚɧɨɜɨ-
ɝɨ ɯɚɪɚɤɬɟɪɚ ɦɨɝɭɬ ɛɵɬɶ 
ɨɩɚɫɧɟɟ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ 
ɢ ɧɟɤɨɬɨɪɵɯ ɧɟɨɬɥɨɠ-
ɧɵɯ ɩɪɢ ɫɨɱɟɬɚɧɢɢ ɪɹɞɚ 
ɮɚɤɬɨɪɨɜ 

Planned malfunctions can 

be more dangerous than 

priority and some urgent 

ones when a number of 

factors combine 

ɇɟ ɜɫɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɩɭɬɢ ɩɥɚɧɨɜɨɝɨ ɯɚɪɚɤɬɟ-
ɪɚ ɢɦɟɸɬ ɫɢɫɬɟɦɧɭɸ 
ɞɟɝɪɚɞɚɰɢɸ, ɛɨɥɶɲɚɹ 
ɱɚɫɬɶ ɜ ɬɪɟɧɞɟ ɫɬɚɛɢɥɢ-
ɡɚɰɢɢ [1] 
Not all planned track 

failures are systemic 

degradation, most are in a 

stabilizing trend [1] 

ɐɟɥɶ 

Target 

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ ɪɚɛɨɬ ɞɥɹ ɩɨɜɵɲɟ-
ɧɢɹ ɪɟɫɭɪɫɚ ɩɭɬɢ 

Recommendations for the 

execution of works to 

increase the resource of 

the track 

Ɋɚɰɢɨɧɚɥɶɧɚɹ ɪɚɫɫɬɚ-
ɧɨɜɤɚ ɩɪɢɨɪɢɬɟɬɨɜ ɧɚ 
ɨɫɧɨɜɟ ɮɚɡɵ ɞɢɧɚɦɢɱɧɨ-
ɝɨ ɪɚɡɜɢɬɢɹ [1] 
Rational prioritization 

based on the dynamic 

development phase [1] 

Ɋɚɰɢɨɧɚɥɢɡɚɰɢɹ ɨɬɛɨɪɚ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɭɫɬɪɚɧɟ-
ɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɟɣ ɢ ɩɪɢɱɢɧ ɢɯ 
ɨɛɪɚɡɨɜɚɧɢɹ 

Rationalization of the 

selection of planning for 

eliminating specific 

malfunctions and the 

reasons for their 

occurrence 
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ȼɵɩɨɥɧɢɬɶ ɤɥɚɫɫɢɱɟɫɤɢɣ ɷɤɫɬɪɚɩɨɥɹ-
ɰɢɨɧɧɵɣ ɩɪɨɝɧɨɡ ɢɥɢ ɫɥɨɠɧɵɣ ɦɧɨɝɨɮɚɤɬɨɪ-
ɧɵɣ ɩɪɨɝɧɨɡ ɫɨɫɬɨɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɪɨ-
ɛɥɟɦɵ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ ɞɚɥɟɤɨ 
ɧɟ ɩɪɨɫɬɨ, ɬɚɤ ɤɚɤ ɧɟ ɜɫɟɝɞɚ ɢɦɟɟɬɫɹ ɞɨɫɬɚ-
ɬɨɱɧɨ ɞɚɧɧɵɯ ɜ ɪɟɬɪɨɫɩɟɤɬɢɜɟ ɥɨɤɚɥɶɧɨɝɨ 
ɦɟɫɬɚ ɩɭɬɢ. ɉɨɷɬɨɦɭ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɨɛɥɚɫɬɶ 
ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɧɚ ɨɫɧɨɜɟ ɫɢɥɨɜɨɝɨ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɦɟɧɬɨɜ ȼɋɉ ɢ ɩɨɞɜɢɠɧɨ-
ɝɨ ɫɨɫɬɚɜɚ ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɜɚɠɧɵɦ ɜɨɩɪɨɫɨɦ 
ɞɥɹ ɬɟɤɭɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ ɩɭɬɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ. 

ɇɟ ɦɟɧɟɟ ɜɚɠɧɚ ɨɛɥɚɫɬɶ ɨɩɟɪɚɬɢɜɧɨɝɨ 
ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ, ɝɞɟ ɜɚɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɞɥɹ ɤɚɠɞɨɣ ɜɵɹɜɥɟɧɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɢ 
ɞɢɧɚɦɢɤɭ ɞɟɝɪɚɞɚɰɢɢ (ɜɚɠɧɚ ɮɚɡɚ ɪɟɡɤɨɝɨ 
ɪɚɡɜɢɬɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɚɫɧɵɯ ɫɨɱɟɬɚɧɢɣ). 
ȼɚɠɧɵɦ ɩɨɧɹɬɢɟɦ ɡɞɟɫɶ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɫɨ-
ɜɪɟɦɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɞɢɚɝɧɨɫɬɢɤɢ ɞɨ ɫɢɯ ɩɨɪ 
ɧɟ ɜɵɩɨɥɧɹɸɬ ɚɧɚɥɢɡ ɫɤɨɪɨɫɬɢ ɪɚɡɜɢɬɢɹ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɢ, ɝɞɟ ɩɟɪɜɨɨɱɟɪɟɞɧɚɹ ɧɟɢɫɩɪɚɜ-
ɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɤɚɤ ɧɚɢɦɟɧɟɟ 
ɨɩɚɫɧɚɹ, ɱɟɦ ɩɥɚɧɨɜɚɹ. ȼ ɞɚɧɧɨɦ ɫɦɵɫɥɨɜɨɦ 
ɤɨɧɬɟɤɫɬɟ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɟɣ ɨɩɟɪɚɬɢɜɧɨɣ 
ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɪɟɚɥɶɧɨɝɨ ɩɪɢ-
ɨɪɢɬɟɬɚ ɩɥɚɧɨɜɵɯ ɢ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɟɣ ɩɭɬɢ ɫ ɭɱɟɬɨɦ ɫɤɨɪɨɫɬɢ ɢɯ ɪɚɡɜɢ-
ɬɢɹ ɢ ɨɬɹɝɱɚɸɳɢɯ ɫɨɱɟɬɚɧɢɣ. ɉɪɢɦɟɪɨɦ ɦɨ-
ɠɟɬ ɛɵɬɶ ɫɢɬɭɚɰɢɹ ɪɟɡɤɨɝɨ ɩɨɹɜɥɟɧɢɹ ɭɝɥɚ ɜ 
ɩɥɚɧɟ «Ɋ» 2-ɣ ɫɬɟɩɟɧɢ ɩɪɢ ɧɚɥɢɱɢɢ ɧɭɥɟɜɨɝɨ 
ɫɬɵɤɨɜɨɝɨ ɡɚɡɨɪɚ (0 ɦɦ) ɥɢɛɨ ɡɚɡɨɪɚ ɦɟɠɞɭ 
ɲɩɚɥɨɣ ɢ ɛɚɥɥɚɫɬɨɦ. 

ɉɥɚɧɨɜɚɹ ɨɛɥɚɫɬɶ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ 
ɦɨɠɟɬ ɛɵɬɶ ɩɨɫɬɪɨɟɧɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɤɫ-
ɬɪɚɩɨɥɹɰɢɨɧɧɨɝɨ ɩɪɨɝɧɨɡɚ ɯɪɨɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɪɹɞɚ ɟɟ ɪɚɡɜɢɬɢɹ ɩɪɢ ɨɛɹɡɚɬɟɥɶɧɨɦ ɭɱɟɬɟ ɫɟ-
ɡɨɧɧɨɫɬɢ, ɩɪɟɞɵɞɭɳɢɯ ɫɨɫɬɨɹɧɢɣ ɢ ɩɨɫɥɟɞɧɟɣ 
ɮɚɡɵ ɞɟɝɪɚɞɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɠɢɡ-
ɧɟɧɧɨɝɨ ɰɢɤɥɚ ɷɥɟɦɟɧɬɨɜ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɩɭɬɢ [13, 15, 16]. 

ȼ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɜɚɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɮɚɡɭ 
ɫɢɫɬɟɦɧɨ ɪɚɡɜɢɜɚɸɳɟɣɫɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫ 
ɞɚɥɶɧɟɣɲɢɦ ɩɥɚɧɢɪɨɜɚɧɢɟɦ ɫɪɨɤɨɜ ɭɫɬɪɚɧɟɧɢɹ 
ɢ ɭɫɬɚɧɨɜɥɟɧɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɢ, ɧɚɯɨɞɢɜ-
ɲɢɣɫɹ ɜ ɮɚɡɟ ɫɬɚɛɢɥɢɡɚɰɢɢ, ɤɚɤ ɧɚɢɦɟɧɟɟ ɩɪɢ-
ɨɪɢɬɟɬɧɵɯ ɡɚɞɚɱ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ. ɑɚɫɬɧɵɦ 
ɩɪɢɦɟɪɨɦ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɫɢɫɬɟɦɧɵɣ ɪɨɫɬ 
ɭɲɢɪɟɧɢɹ ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ, ɜɨɡɧɢɤɚɸɳɢɣ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɧɚɪɚɫɬɚɧɢɹ ɛɨɤɨɜɨɝɨ ɢɡɧɨɫɚ ɪɟɥɶɫɨɜ 
ɢ ɢɡɧɨɫɚ ɷɥɟɦɟɧɬɨɜ ɫɤɪɟɩɥɟɧɢɣ. ȼ ɤɚɱɟɫɬɜɟ 
ɜɬɨɪɨɝɨ ɩɪɢɦɟɪɚ ɦɨɠɟɬ ɛɵɬɶ ɫɢɫɬɟɦɧɨɟ ɪɚɡɜɢ-
ɬɢɟ ɩɪɨɮɢɥɶɧɨɣ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɪɢ ɧɟɧɚɞɥɟ-

ɠɚɳɟɦ ɫɨɞɟɪɠɚɧɢɢ ɞɪɟɧɚɠɧɵɯ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ 
ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɚ ɜɚɠɧɨ 
ɭɛɪɚɬɶ ɧɟ ɬɨɥɶɤɨ ɫɚɦɭ ɧɟɢɫɩɪɚɜɧɨɫɬɶ, ɧɨ ɢ 
ɩɪɢɱɢɧɭ ɟɟ ɫɢɫɬɟɦɧɨɝɨ ɪɚɡɜɢɬɢɹ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɨɛɥɚɫɬɢ ɩɪɟɞɢɤɬɢɜɧɨɣ 
ɚɧɚɥɢɬɢɤɢ ɬɨɥɶɤɨ ɱɚɫɬɢɱɧɨ ɧɚɯɨɞɹɬ ɪɟɚɥɢɡɚ-
ɰɢɸ ɜ ɫɢɫɬɟɦɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɜ ɪɚɡɞɟɥɚɯ: 

– ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ (ɛɥɚɝɨɞɚɪɹ ɩɪɨ-
ɝɧɨɡɭ ɩɨɫɥɟɞɧɟɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɚ ɪɟɤɨɦɟɧɞɚɰɢɹ ɩɪɢɨɪɢ-
ɬɟɬɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɭɫɬɪɚɧɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɭɬɢ (ɩɥɚɧɨɜɚɹ ɨɛɥɚɫɬɶ)); 

– ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɛɨɤɨɜɨɝɨ ɢɡɧɨɫɚ ɪɟɥɶ-
ɫɨɜ (ɩɥɚɧɨɜɚɹ ɨɛɥɚɫɬɶ); 

– ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɪɟɥɶɫɨɜɵɯ ɩɥɟ-
ɬɟɣ ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ ɜ ɜɢɞɟ ɤɨɦɩɥɟɤɫɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɪɚɛɨɬɚɟɬ ɷɮɮɟɤɬɢɜɧɨ ɢ ɡɚɬɪɚɝɢ-
ɜɚɟɬ ɜɫɟ ɬɪɢ ɨɛɥɚɫɬɢ – ɤɨɧɫɬɪɭɤɬɢɜɧɭɸ, ɨɩɟɪɚ-
ɬɢɜɧɭɸ ɢ ɩɥɚɧɨɜɭɸ. 

ɇɨ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɣ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 
ɪɚɛɨɬɵ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɬɪɟɛɭɟɬɫɹ ɨɛɹɡɚ-
ɬɟɥɶɧɨ ɭɱɢɬɵɜɚɬɶ ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɨɤɚɡɵɜɚɸɬ 
ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɜɢɬɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɭɬɢ, ɚ 
ɬɚɤɠɟ, ɝɞɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɨɛɴɟɞɢɧɟɧɵ ɜ ɬɪɢ ɫɬɚ-
ɞɢɢ ɮɨɪɦɚɥɢɡɚɰɢɢ: ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɩɥɚɧɟ (ɍɲ, 
ɋɭɠ, Ɋ); ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɩɪɨɮɢɥɟ ɩɭɬɢ (ɉɪ, ɉ, 
ɍ); ɞɟɮɟɤɬɧɨɫɬɶ ɪɟɥɶɫɨɜɨɝɨ ɯɨɡɹɣɫɬɜɚ. 

Ⱦɚɧɧɵɟ ɮɨɪɦɚɥɢɡɚɰɢɢ ɪɚɡɧɟɫɟɧɵ ɩɨ 
ɮɚɤɬɨɪɚɦ ɫɜɹɡɚɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ: ɫɢɥɨɜɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ; ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɮɚɤɬɨɪ; ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ; ɜɧɟɲɧɟɝɨ ɜɥɢɹɧɢɹ; ɤɨɫɜɟɧɧɵɣ 
ɮɚɤɬɨɪ [8, 17–22]. 

Ɏɚɤɬɨɪ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬ 
ɩɪɢɱɢɧɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɞɢɧɚɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣ-
ɫɬɜɢɟ ɧɚ ɪɚɡɜɢɬɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ ɩɭɬɢ ɩɨɞɜɢɠɧɵɦ ɫɨɫɬɚɜɨɦ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɮɚɤɬɨɪ ɨɩɪɟɞɟɥɹɟɬ ɩɪɢ-
ɱɢɧɭ ɜɥɢɹɧɢɹ ɬɟɤɭɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɩɭɬɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɟɥɶɫɨɜɨɣ 
ɤɨɥɟɢ, ɧɚ ɪɚɡɜɢɬɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɧɟɢɫɩɪɚɜ-
ɧɨɫɬɢ (ɜɥɢɹɧɢɟ ɜɨɡɜɵɲɟɧɢɹ ɭɩɨɪɧɨɣ ɪɟɥɶɫɨɜɨɣ 
ɧɢɬɢ ɩɭɬɢ ɧɚ ɞɟɝɪɚɞɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɪɚɡɜɢɬɢɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ) [11, 17]. 

Ɏɚɤɬɨɪ ɷɤɫɩɥɭɚɬɚɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɜɥɢɹɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ 
ɪɟɠɢɦɨɜ ɟɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɞɢɧɚɦɢɤɭ ɪɚɡɜɢɬɢɹ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɢ [3, 8, 21] (ɩɪɢɦɟɪɨɦ ɦɨ-
ɠɟɬ ɛɵɬɶ ɧɟ ɪɟɚɥɢɡɚɰɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɤɨɪɨ-
ɫɬɟɣ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɟ 
ɨɫɟɜɵɯ ɧɚɝɪɭɡɨɤ). 
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Ɏɚɤɬɨɪ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹɟɬ 
ɜɥɢɹɧɢɟ ɧɚ ɪɨɫɬ ɚɦɩɥɢɬɭɞɵ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɦɟ-
ɬɟɨɮɢɡɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɫɟɡɨɧɧɨɫɬɢ ɢ ɛɚɪɶ-
ɟɪɧɵɯ ɦɟɫɬ. 

Ʉɨɫɜɟɧɧɵɣ ɮɚɤɬɨɪ ɮɨɪɦɚɥɢɡɭɟɬ ɡɚɜɢɫɢ-
ɦɨɫɬɶ ɪɚɡɜɢɬɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɩɭɬɢ ɨɬ ɤɨɫɜɟɧ-

ɧɵɯ ɩɪɢɱɢɧ (ɧɚɩɪɢɦɟɪ, ɤɚɤ ɜɥɢɹɸɬ ɞɟɮɟɤɬɵ ɜ 
ɩɪɨɮɢɥɟ ɩɭɬɢ ɧɚ ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɜ ɩɥɚɧɟ ɢ ɞɪɭ-
ɝɢɟ ɜɚɪɢɚɧɬɵ). 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸ-
ɳɢɟ ɧɚ ɞɟɝɪɚɞɚɰɢɨɧɧɵɣ ɩɪɨɰɟɫɫ ɫɨɫɬɨɹɧɢɹ ɩɭ-
ɬɢ (ɬɚɛɥ. 3). 

 

 
Ɍɚɛɥɢɰɚ 3. Ɏɚɤɬɨɪɵ, ɜɥɢɹɧɢɹɸɳɢɟ ɧɚ ɞɟɝɪɚɞɚɰɢɸ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ ɜ ɬɪɟɯ ɮɨɪɦɚɥɢɡɚɰɢɹɯ 

Table 3. Factors affecting the degradation of the track condition in three formalizations 

Ɏɚɤɬɨɪ 

Factor 

ɇɟɢɫɩɪɚɜɧɨɫɬɢ 

ɜ ɩɥɚɧɟ ɩɭɬɢ 

(ɍɲ, ɋɭɠ, Ɋ) 

Defects in the route plan 

ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɜ 
ɩɪɨɮɢɥɟ ɩɭɬɢ (ɉ, ɉɪ, ɍ) 
Faults in the track profile 

Ⱦɟɮɟɤɬɧɨɫɬɶ ɪɟɥɶɫɨɜɨɝɨ 

ɯɨɡɹɣɫɬɜɚ 

Defectiveness of the rail 

facilities 

ɋɢɥɨɜɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ 

Forceful impact 

Ⱦɟɮɟɤɬɧɨɫɬɶ ɢ ɢɡɧɨɫ 
ɷɥɟɦɟɧɬɨɜ ɪɟɥɶɫɨɜɵɯ 
ɫɤɪɟɩɥɟɧɢɣ. 
ɂɡɧɨɫ ɪɟɡɢɧɨɜɵɯ 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ 
ɩɪɨɤɥɚɞɨɤ. 
ɇɟɝɨɞɧɨɫɬɶ ɲɩɚɥ. 
Ȼɨɤɨɜɨɣ ɢɡɧɨɫ ɪɟɥɶɫɨɜ. 
Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɛɟɫɫɬɵɤɨɜɨɝɨ ɩɭɬɢ. 
ɋɨɫɬɨɹɧɢɟ ɛɚɥɥɚɫɬɧɨɣ 
ɩɪɢɡɦɵ ɢ ɩɨɥɧɨɬɵ 
ɲɩɚɥɶɧɵɯ ɹɳɢɤɨɜ 

Defectiveness and wear of rail 

fastening elements. 

Wear of rubber shock absorber 

pads. 

The sleepers are unusable. 

Lateral wear of rails. 

Temperature state of 

continuous welded rails. 

Condition of the ballast prism 

and fullness of sleeper boxes 

ɋɨɫɬɨɹɧɢɟ ɪɟɥɶɫɨɜɵɯ 
ɫɬɵɤɨɜ. 
ɋɨɫɬɨɹɧɢɟ ɛɚɥɥɚɫɬɧɨɝɨ 
ɫɥɨɹ (ɭɪɨɜɟɧɶ 
ɡɚɝɪɹɡɧɟɧɢɹ). 
ɇɚɥɢɱɢɟ ɞɟɮɟɤɬɧɨɫɬɟɣ 
ɪɟɥɶɫɨɜ, ɩɨɜɵɲɚɸɳɢɯ 
ɭɞɚɪɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ. 
ɉɨɜɵɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ 
ɧɚ ɭɩɨɪɧɭɸ ɢɥɢ 
ɧɢɠɧɸɸ ɪɟɥɶɫɨɜɭɸ 

ɧɢɬɶ ɩɭɬɢ 

Condition of rail joints. 

Ballast layer condition 

(pollution level). 

The presence of defects in 

the rails that increase the 

impact force. 

Increased pressure on the 

thrust or bottom rail of 

the track 

ɇɟɧɨɪɦɨɬɢɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɪɟɥɶɫɨɜɵɯ ɫɬɵɤɨɜ. 
ɋɨɞɟɪɠɚɧɢɟ ɩɨɞɭɤɥɨɧɤɢ 
ɪɟɥɶɫɨɜ. 
ɇɟɫɜɨɟɜɪɟɦɟɧɧɚɹ ɲɥɢɮɨɜɤɚ 
ɢ ɨɛɬɨɱɤɚ ɧɚɤɚɬɨɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ 
ɫɬɪɟɥɨɱɧɵɯ ɩɟɪɟɜɨɞɨɜ. 
ɋɜɚɪɧɵɟ ɫɬɵɤɢ ɧɢɡɤɨɝɨ 
ɤɚɱɟɫɬɜɚ. 
Ʌɭɛɪɢɤɚɰɢɹ ɪɟɥɶɫɨɜ. 
Ɏɚɤɬɨɪɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Non-standard maintenance of 

rail joints. 

Rail inclination maintenance. 

Untimely grinding and turning 

of the knurling of metal 

elements of turnouts. 

Welded joints are of poor 

quality. 

Lubrication of rails. 

Operating factors 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ 

Constructive 

ɇɨɪɦɚ ɡɚɲɢɜɤɢ ɲɢɪɢɧɵ 
ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ. 
ȼɨɡɜɵɲɟɧɢɟ ɭɩɨɪɧɨɣ 
ɪɟɥɶɫɨɜɨɣ ɧɢɬɢ ɩɭɬɢ. 
ɗɩɸɪɚ ɲɩɚɥ. 
Ɍɢɩ ɲɩɚɥ. 
ɒɢɪɢɧɚ ɩɥɟɱɚ ɛɚɥɥɚɫɧɨɣ 
ɩɪɢɡɦɵ. 
Ɍɨɥɳɢɧɚ ɛɚɥɥɚɫɬɧɨɝɨ ɫɥɨɹ 

Standard for covering the track 

gauge width. 

Elevation of the stop rail track. 

Diagram of sleepers. 

Type of sleepers. 

Shoulder width of the ballast 

prism. 

Ballast layer thickness 

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ 
ɜɨɡɜɵɲɟɧɢɹ ɭɩɨɪɧɨɣ 
ɧɢɬɢ ɤɪɢɜɨɝɨ ɭɱɚɫɬɤɚ 
ɩɭɬɢ ɪɟɚɥɢɡɭɟɦɵɦ 
ɫɤɨɪɨɫɬɹɦ ɝɪɭɡɨɜɵɯ 
ɩɨɟɡɞɨɜ 

Discrepancy between the 

elevation of the stop 

thread of a curved section 

of track and the speeds of 

freight trains 

ɇɨɪɦɚ ɡɚɲɢɜɤɢ ɲɢɪɢɧɵ 
ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ.  
ȼɨɡɜɵɲɟɧɢɟ ɭɩɨɪɧɨɣ 
ɪɟɥɶɫɨɜɨɣ ɧɢɬɢ ɩɭɬɢ. 
ɉɨɞɭɤɥɨɧɤɚ ɪɟɥɶɫɨɜ 

Standard for covering the track 

gauge width. 

Elevation of the stop rail track. 

Rail inclination 
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Ɏɚɤɬɨɪ 

Factor 

ɇɟɢɫɩɪɚɜɧɨɫɬɢ 

ɜ ɩɥɚɧɟ ɩɭɬɢ 

(ɍɲ, ɋɭɠ, Ɋ) 

Defects in the route plan 

ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɜ 
ɩɪɨɮɢɥɟ ɩɭɬɢ (ɉ, ɉɪ, ɍ) 
Faults in the track profile 

Ⱦɟɮɟɤɬɧɨɫɬɶ ɪɟɥɶɫɨɜɨɝɨ 

ɯɨɡɹɣɫɬɜɚ 

Defectiveness of the rail 

facilities 

ɗɤɫɩɥɭɚɬɢɰɢɢ 

Exploitation 

ɍɱɚɫɬɤɢ ɬɨɪɦɨɠɟɧɢɹ. 
ɇɟɪɟɚɥɢɡɚɰɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ. 
ɇɟɩɨɝɚɲɟɧɧɨɟ ɭɫɤɨɪɟɧɢɟ. 
ɉɨɜɵɲɟɧɢɟ ɨɫɟɜɨɣ ɧɚɝɪɭɡɤɢ. 
Ɋɟɤɭɩɟɪɚɬɢɜɧɨɟ ɬɨɪɦɨɠɟɧɢɟ 

Braking areas. 

Failure to achieve established 

speeds. 

Unquenched acceleration. 

Increased axle load. 

Regenerative braking 

ɇɟɪɟɚɥɢɡɚɰɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɫɤɨɪɨɫɬɟɣ. 
ɇɟɩɨɝɚɲɟɧɧɨɟ 
ɭɫɤɨɪɟɧɢɟ. 
ɉɨɜɵɲɟɧɢɟ ɨɫɟɜɨɣ 

ɧɚɝɪɭɡɤɢ 

Failure to achieve 

established speeds. 

Unquenched acceleration. 

Increasing axle load 

ɇɟɪɟɚɥɢɡɚɰɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ. 
ɇɟɩɨɝɚɲɟɧɧɨɟ ɭɫɤɨɪɟɧɢɟ. 
ɉɨɜɵɲɟɧɢɟ ɨɫɟɜɨɣ ɧɚɝɪɭɡɤɢ. 
Ȼɨɤɫɨɜɚɧɢɟ. 
ɗɤɫɬɪɟɧɧɨɟ ɬɨɪɦɨɠɟɧɢɟ 

Failure to achieve established 

speeds. 

Unquenched acceleration. 

Increased axle load. 

Boxing. 

Emergency braking 

ȼɧɟɲɧɟɝɨ 
ɜɥɢɹɧɢɹ 

External 

influence 

ɋɟɡɨɧɧɨɫɬɶ. 
Ɇɟɬɟɨɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. 
Ȼɚɪɶɟɪɧɵɟ ɦɟɫɬɚ. 
ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ ɫ 
ɨɝɪɚɧɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ 

Seasonality. 

Meteophysical processes. 

Barrier places. 

Speed limit warning 

ɋɟɡɨɧɧɨɫɬɶ. 
Ɇɟɬɟɨɮɢɡɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ. 
ɇɚɥɢɱɢɟ ɡɚɜɨɞɟɣ ɢɥɢ 
ɛɨɥɨɬ ɜɛɥɢɡɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɩɭɬɟɣ 

Seasonality. 

Meteophysical processes. 

The presence of 

backwaters or swamps 

near railway tracks 

ɇɚɥɢɱɢɟ ɧɚɥɢɩɲɟɝɨ ɩɟɫɤɚ ɢ 
ɞɪɭɝɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɧɚ 
ɥɭɛɪɢɤɚɧɬ ɜ ɤɪɢɜɵɯ ɭɱɚɫɬɤɚɯ 
ɩɭɬɢ. 
ɇɚɥɢɱɢɟ ɞɟɮɟɤɬɨɜ ɨɛɨɞɚ 
ɤɨɥɟɫɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 
ɇɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ. 
ɋɨɫɬɨɹɧɢɟ ɛɚɥɥɚɫɬɧɨɣ 
ɩɪɢɡɦɵ ɧɚ ɪɚɡɪɵɜ 

The presence of sand and other 

contaminants adhering to the 

lubricant in curved sections of 

the track. 

Presence of defects in the rim 

of a rolling stock wheel. 

Low temperatures. 

Ballast prism tensile strength 

Ʉɨɫɜɟɧɧɵɣ 

Indirect 

ɇɟɢɫɩɪɚɜɧɨɫɬɢ ɜ ɩɪɨɮɢɥɟ 
ɤɪɢɜɵɯ ɭɱɚɫɬɤɨɜ ɩɭɬɢ. 
ɋɨɫɬɨɹɧɢɟ ɪɟɥɶɫɨɜɵɯ 
ɫɬɵɤɨɜ. 
Ʌɭɛɪɢɤɚɰɢɹ ɪɟɥɶɫɨɜ. 
ɉɨɞɭɤɥɨɧɤɚ ɪɟɥɶɫɨɜ ɜ 
ɤɪɢɧɵɯ ɦɚɥɨɝɨ ɪɚɞɢɭɫɚ 
ɛɨɥɟɟ 1/60 

Defects in the profile of curved 

track sections. 

Condition of rail joints. 

Lubrication of rails. 

Rail inclination in small radius 

curves more than 1/60 

ɇɚɥɢɱɢɟ ɢ ɫɨɫɬɨɹɧɢɟ 
ɞɪɟɧɚɠɧɵɯ ɢ 
ɜɨɞɨɨɬɜɨɞɧɵɯ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ 

The presence and 

condition of drainage and 

water drainage artificial 

structures 

ɍɲɢɪɟɧɢɟ ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ. 
ɇɚɥɢɱɢɟ ɲɩɚɥɵ ɩɨɞ ɫɬɵɤɨɦ. 
ɉɪɨɫɚɞɤɚ ɜ ɡɨɧɟ ɫɬɵɤɚ 

Widening of the track gauge. 

The presence of a sleeper 

under the joint. 

Subsidence in the joint area 

 
ǎȇǮǺǰȇ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɨɠɧɨ ɫɞɟ-
ɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 

1. ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟ ɫɨɡɞɚɧɨ ɨɛɴɟɤ-
ɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɩɪɟɞɢɤɬɢɜɧɨɣ ɚɧɚɥɢɬɢɤɢ ɷɥɟ-
ɦɟɧɬɨɜ ȼɋɉ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞ-
ɫɬɜɚɯ ɞɢɚɝɧɨɫɬɢɤɢ ɢ ȿɄ Ⱥɋɍɂ ɋȾɆɂ. 

2. ȼ ɦɟɬɨɞɢɤɟ ɫɢɫɬɟɦɵ ɧɟ ɨɰɟɧɢɜɚɟɬɫɹ 
ɩɨɥɧɵɣ ɫɩɟɤɬɪ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɭɬɢ ɧɟɤɨɬɨɪɵɯ 
ɮɚɤɬɨɪɨɜ: ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɮɚɡɵ ɪɚɡɜɢɬɢɹ ɧɟ-
ɢɫɩɪɚɜɧɨɫɬɢ. 

3. ɇɟɬ ɭɱɟɬɚ ɫɟɡɨɧɧɨɫɬɢ ɢ ɞɪɭɝɢɯ ɜɚɠɧɵɯ 
ɦɨɦɟɧɬɨɜ, ɛɟɡ ɤɨɬɨɪɵɯ ɧɟ ɩɨɥɭɱɢɬɫɹ ɞɨɛɢɬɶɫɹ 
ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɜ ɞɢɚɝɧɨɫɬɢɤɟ ɮɚɤ-
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ɬɢɱɟɫɤɨɝɨ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨ 
ɬɨɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ ɩɭɬɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɜɢɜɚɬɶ ɦɟɬɨɞɢɤɭ 
ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟ 
ɬɨɥɶɤɨ ɩɪɨɝɧɨɡɢɪɭɟɦɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢ ɭɱɟɬɟ 
ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, ɮɚɤɬɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤ-
ɰɢɢ ɩɭɬɢ, ɪɟɠɢɦɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɨ ɢ ɪɟɚɥɶɧɨ-
ɝɨ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ. 

ɉɪɟɞɥɨɠɟɧɧɵɟ ɮɚɤɬɨɪɵ ɢ ɨɛɥɚɫɬɢ ɩɪɟ-
ɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ ɜ ɪɟɚɥɢ-
ɡɚɰɢɢ ɧɚɢɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɨɣ ɦɟɬɨɞɢɤɢ ɬɨɱɧɨɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɟ-
ɪɟɣɬɢ ɧɚ ɩɟɪɜɭɸ ɫɬɭɩɟɧɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ ɩɨ ɮɚɤɬɢɱɟɫɤɨɦɭ ɫɨɫɬɨɹɧɢɸ. 

Ⱦɚɥɶɧɟɣɲɢɦ ɪɚɡɜɢɬɢɟɦ ɩɪɟɞɢɤɬɢɜɧɨɣ 
ɚɧɚɥɢɬɢɤɢ ɞɨɥɠɧɚ ɫɬɚɬɶ ɫɢɫɬɟɦɚ ɥɨɝɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟ ɬɨɥɶɤɨ ɫɚɦɨɣ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɢ, ɧɨ ɢ ɩɪɢɱɢɧɵ ɟɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ, 
ɝɞɟ ɜɚɠɧɵɦɢ ɚɤɰɟɧɬɚɦɢ ɞɚɧɧɨɣ ɬɟɦɚɬɢɤɢ ɹɜ-
ɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɪɚɫɱɟɬɚ ɢ ɨɰɟɧɤɢ ɫɨɱɟɬɚɧɢɣ 
ɫɨɫɬɨɹɧɢɹ ɫɜɹɡɚɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧ-
ɬɨɜ ɩɭɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɚ ɬɚɤɠɟ ɟɟ ɫɨ-
ɞɟɪɠɚɧɢɟ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫ ɰɟɥɶɸ ɦɚɤɫɢɦɚɥɶ-
ɧɨɝɨ ɫɧɢɠɟɧɢɹ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɞɜɢɠ-
ɧɨɝɨ ɫɨɫɬɚɜɚ ɧɚ ȼɋɉ, ɜ ɱɚɫɬɧɨɫɬɢ ɭɦɟɧɶɲɟɧɢɟ 
ɭɝɥɚ ɧɚɛɟɝɚɧɢɹ ɤɨɥɟɫɚ ɧɚ ɪɟɥɶɫ, ɩɪɢɦɟɧɟɧɢɟ 
ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɜ ɥɭɛɪɢɤɚɰɢɢ ɪɟɥɶɫɨɜ [6, 10, 
23], ɨɩɬɢɦɢɡɚɰɢɹ ɧɨɪɦɵ ɡɚɲɢɜɤɢ ɲɢɪɢɧɵ 
ɪɟɥɶɫɨɜɨɣ ɤɨɥɟɢ ɢ ɜɨɡɜɵɲɟɧɢɹ ɭɩɨɪɧɨɣ ɧɢɬɢ 
ɩɨɞ ɪɟɚɥɢɡɭɟɦɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɞ-
ɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɨɞɭɤɥɨɧɤɢ 

ɪɟɥɶɫɨɜ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɤɨɧɬɚɤɬɧɵɯ ɧɚɩɪɹ-
ɠɟɧɢɣ ɜ ɫɢɫɬɟɦɟ «ɤɨɥɟɫɨ – ɪɟɥɶɫ» ɢ ɞɪɭɝɢɟ 
ɜɚɪɢɚɧɬɵ ɭɜɟɥɢɱɟɧɢɹ ɪɟɫɭɪɫɚ ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɨɝɨ ɩɭɬɢ ɜ ɭɫɥɨɜɢɹɯ ɫɢɫɬɟɦɧɨɝɨ ɧɚɪɚɫɬɚɧɢɹ 
ɝɪɭɡɨɩɨɬɨɤɚ ɢ ɭɜɟɥɢɱɟɧɢɹ ɨɫɟɜɵɯ ɧɚɝɪɭɡɨɤ. 

 
ǓǬǶǷȊȃǱǹǴǱ 

ɋɭɳɟɫɬɜɭɸɳɢɟ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɪɟɞɢɤɬɢɜɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɭɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɪɟɚɥɢɡɨɜɚɧɧɵɟ ɜ ȿɄ Ⱥɋɍɂ 
ɋȾɆɂ, ɧɟɫɨɜɟɪɲɟɧɧɵ. ɉɪɢɦɟɧɟɧɢɟ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɝɨ ɩɪɨɝɧɨɡɚ, ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɨɛɪɚɛɨɬɤɨɣ 
ɪɟɬɪɨɫɩɟɤɬɢɜɧɵɯ ɞɚɧɧɵɯ ɫɨɫɬɨɹɧɢɹ ɤɚɠɞɨɣ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɧɟ ɩɨɡɜɨɥɢɬ ɫɮɨɪɦɢɪɨɜɚɬɶ ɨɛɴ-
ɟɤɬɢɜɧɵɣ ɪɟɡɭɥɶɬɚɬ ɮɚɤɬɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɩɭɬɢ. ȼ ɨɫɧɨɜɟ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɞɨɥɠɧɚ 
ɛɵɬɶ ɡɚɥɨɠɟɧɚ ɥɨɝɢɱɟɫɤɚɹ ɮɢɡɢɤɨ-

ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɪɚɡɞɟɥɟɧɧɚɹ ɧɚ ɨɛɥɚ-
ɫɬɢ, ɮɚɡɵ ɪɚɡɜɢɬɢɹ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɝɞɟ ɨɫɧɨ-
ɜɨɣ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɦɧɨɝɨɮɚɤɬɨɪɧɚɹ ɫɢɫɬɟɦɚ 
ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ, ɭɱɢɬɵ-
ɜɚɸɳɚɹ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɧɬɚɤɬɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ, ɪɚɫɱɟɬɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɧɨɫɚ 
ɩɭɬɟɜɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɜ ɤɨɦɩɥɟɤɫɟ. 

Ɋɚɛɨɬɚ ɧɚɞ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟɦ ɦɟɬɨ-
ɞɢɤɢ ɩɪɟɞɢɤɬɢɜɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶ-
ɧɨɣ ɬɟɦɨɣ ɧɚɫɬɨɹɳɟɝɨ ɜɪɟɦɟɧɢ. ɂɫɫɥɟɞɨɜɚ-
ɬɟɥɶɫɤɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɛɭɞɟɬ ɩɪɨɞɨɥɠɟɧɚ ɜ ɫɢ-
ɫɬɟɦɟ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ 
ɜɥɢɹɧɢɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɭɬɢ ɧɚ 
ɯɚɪɚɤɬɟɪ ɞɟɝɪɚɞɚɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɩɭɬɟɜɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ [13, 15, 16]. 
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