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ǜǱǳȊǸǱ 
ȼ ɫɬɚɬɶɟ ɩɪɨɜɟɞɟɧ ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɦɢɪɨɜɵɯ ɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɚɤɬɢɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬ-
ɧɵɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ ɫ ɫɨɜɦɟɳɟɧɧɵɦ ɞɜɢɠɟɧɢɟɦ – ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɤɭɪɫɢɪɨɜɚɧɢɟɦ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɩɚɫ-
ɫɚɠɢɪɫɤɢɯ ɢ ɝɪɭɡɨɜɵɯ (ɤɨɧɬɟɣɧɟɪɧɵɯ) ɩɨɟɡɞɨɜ. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɟɧɨ ɜɨɩɪɨɫɚɦ ɜɵɛɨɪɚ ɪɚɞɢɭɫɨɜ ɤɪɭɝɨɜɵɯ ɤɪɢɜɵɯ ɩɪɢ 
ɩɪɨɟɤɬɧɵɯ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɞɨ 400 ɤɦ/ɱ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɞɨ 360 ɤɦ/ɱ. Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɪɚɛɨɬɵ ɨɛɭ-
ɫɥɨɜɥɟɧɚ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢ ɜɧɨɜɶ ɫɨɡɞɚɜɚɟɦɨɣ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɤɨɦɮɨɪɬɚ ɩɚɫɫɚɠɢɪɨɜ ɢ ɷɤɨɧɨ-
ɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ. Ɉɫɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɬɪɟɛɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɝɪɚɦɨɬɧɨɝɨ ɫɨɜ-
ɦɟɳɟɧɢɹ ɪɚɡɧɨɬɢɩɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɪɚɫɫɟ ɜ ɭɫɥɨɜɢɹɯ ɫɦɟɲɚɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɭɱɟɬɨɦ ɞɨɩɭɫɬɢɦɵɯ 
ɫɤɨɪɨɫɬɟɣ ɫɥɟɞɨɜɚɧɢɹ, ɫɬɟɩɟɧɢ ɢ ɯɚɪɚɤɬɟɪɚ ɢɡɧɨɫɚ ɪɟɥɶɫɨɜɨɝɨ ɩɨɥɨɬɧɚ, ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɞɜɢɠ-
ɧɨɝɨ ɫɨɫɬɚɜɚ, ɢɧɠɟɧɟɪɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɪɟɲɟɧɢɸ ɡɚɞɚɱɢ ɩɨ ɞɨ-
ɫɬɢɠɟɧɢɸ ɜɵɫɨɤɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɥɢɧɢɢ ɩɪɢ ɪɚɡɧɨɬɢɩɧɨɦ ɬɪɚɮɢɤɟ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɩɪɢɦɟɪɵ ɭɫɬɪɨɣɫɬɜɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ ɜ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ – Ƚɟɪɦɚɧɢɢ, Ɏɪɚɧɰɢɢ, Ʉɢɬɚɟ, əɩɨɧɢɢ, ɂɫɩɚɧɢɢ, ȼɟ-
ɥɢɤɨɛɪɢɬɚɧɢɢ. ɉɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɢɧɠɟɧɟɪɧɵɯ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɨɜɦɟɳɟɧɧɨɝɨ ɢ 
ɜɵɞɟɥɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɦɚɝɢɫɬɪɚɥɹɯ. Ɉɛɨɡɧɚɱɟɧɵ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɜɵɛɨɪ ɪɚɞɢɭɫɚ 
ɤɪɢɜɵɯ: ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, ɜɨɡɜɵɲɟɧɢɹ ɢ ɭɤɥɨɧɵ ɩɭɬɢ, ɢɡɧɨɫ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, ɛɟɡɨɩɚɫɧɨɫɬɶ. ɉɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɧɚ ɜɵɫɨɤɨɧɚɝɪɭɠɟɧɧɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɦɚɝɢɫɬɪɚɥɹɯ ɜ Ɋɨɫɫɢɢ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢ-
ɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɵɞɟɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɥɢɧɢɣ ɞɥɹ ɞɜɢɠɟɧɢɹ ɩɨɟɡɞɨɜ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɱɚɫɬɢɱɧɨɝɨ ɢɯ 
ɫɨɜɦɟɳɟɧɢɹ ɜ ɨɬɞɟɥɶɧɵɯ ɪɟɝɢɨɧɚɯ. Ⱦɚɧɵ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɢɦɨɫɬɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 
 
КǷȊȃǱǮȇǱ ǽǷǺǮǬ 
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɚɹ ɦɚɝɢɫɬɪɚɥɶ, ɪɚɞɢɭɫ ɤɪɢɜɨɣ, ɫɨɜɦɟɳɟɧɧɨɟ ɞɜɢɠɟɧɢɟ, ɩɚɫɫɚɠɢɪɫɤɢɣ ɩɨɟɡɞ, ɝɪɭɡɨɜɨɣ ɩɨɟɡɞ, ɢɡɧɨɫ ɪɟɥɶɫɨɜ 
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 Abstract 
The article presents a comprehensive analysis of global and domestic practices in the design and operation of high-speed railways 

with mixed traffic – the simultaneous circulation of high-speed passenger and freight (container) trains. Special attention is paid 

to the choice of circular curve radii at design speeds of up to 400 km/h and operational speeds of up to 360 km/h. The relevance 

of the study is driven by the need to significantly increase the efficiency of both existing and newly developed railway infrastruc-

ture while simultaneously ensuring traffic safety, passenger comfort, and the economic feasibility of investments. The core chal-

lenge lies in the technologically sound integration of differing operational requirements for the track under mixed traffic condi-

tions – including permissible speeds, the degree and nature of track wear, dynamic stability of rolling stock, engineering and 

construction constraints, and the need to achieve high line capacity under heterogeneous traffic patterns. The paper reviews ex-

amples from Germany, France, China, Japan, Spain, the United Kingdom, and Russia. A comparison is made between the engi-

neering, operational, and economic characteristics of mixed and dedicated traffic on high-speed rail lines. The main factors influ-

encing the selection of curve radii are identified: speed, track gradients, wear of infrastructure and rolling stock, and safety. The 

study concludes that dedicated lines are preferable for heavily loaded passenger corridors in Russia, while partial mixed-traffic 
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integration may be feasible in regions with lower traffic volumes involving trains of various categories. Recommendations are 

provided regarding the applicability of specific design solutions. 
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ǎǮǱǰǱǹǴǱ 
Ɋɚɡɜɢɬɢɟ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ 

(ȼɋɆ) – ɤɥɸɱɟɜɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɦɨɞɟɪɧɢɡɚɰɢɢ 
ɬɪɚɧɫɩɨɪɬɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɜ XXI ɜ. ȼɵɫɨ-
ɤɚɹ ɫɤɨɪɨɫɬɶ, ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɢ ɜ ɩɭɬɢ, ɪɨɫɬ 
ɦɨɛɢɥɶɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɟ ɤɨɧɤɭ-
ɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ ɧɚ ɮɨɧɟ ɚɜ-
ɬɨɦɨɛɢɥɶɧɨɝɨ ɢ ɜɨɡɞɭɲɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ – ɥɢɲɶ 
ɱɚɫɬɶ ɚɪɝɭɦɟɧɬɨɜ ɜ ɩɨɥɶɡɭ ȼɋɆ. Ɉɞɧɚɤɨ ɦɚɫ-
ɲɬɚɛɧɨɟ ɜɧɟɞɪɟɧɢɟ ɬɚɤɢɯ ɦɚɝɢɫɬɪɚɥɟɣ ɫɨɩɪɹ-
ɠɟɧɨ ɫ ɦɧɨɠɟɫɬɜɨɦ ɢɧɠɟɧɟɪɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟ-
ɫɤɢɯ ɜɵɡɨɜɨɜ. Ɉɞɧɢɦ ɢɡ ɤɥɸɱɟɜɵɯ ɩɚɪɚɦɟɬɪɨɜ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ ɬɪɚɫɫɭ ȼɋɆ, ɹɜɥɹɟɬɫɹ ɪɚɞɢɭɫ 
ɤɪɭɝɨɜɵɯ ɤɪɢɜɵɯ, ɨɬ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɹɬ ɞɨɩɭ-
ɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ, ɤɨɦɮɨɪɬ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢ-
ɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɭɪɨɜɟɧɶ ɢɡɧɨɫɚ ɩɭɬɢ ɢ ɩɨɞɜɢɠ-
ɧɨɝɨ ɫɨɫɬɚɜɚ. 

ȼ ɭɫɥɨɜɢɹɯ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɛɸɞɠɟɬɚ, 
ɩɥɨɬɧɨɣ ɡɚɫɬɪɨɣɤɢ ɢɥɢ ɫɥɨɠɧɨɝɨ ɪɟɥɶɟɮɚ ɱɚɫɬɨ 
ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɨɜɦɟ-
ɳɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ – ɨɪɝɚɧɢɡɚɰɢɢ ɫɨɜɦɟɫɬɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɪɚɫɫɵ ɤɚɤ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦɢ 
ɩɚɫɫɚɠɢɪɫɤɢɦɢ ɩɨɟɡɞɚɦɢ, ɬɚɤ ɢ ɝɪɭɡɨɜɵɦɢ ɢɥɢ 
ɨɛɵɱɧɵɦɢ ɫɤɨɪɨɫɬɧɵɦɢ ɫɨɫɬɚɜɚɦɢ. ɗɬɨ ɦɨɠɟɬ 
ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ, ɩɨɜɵɫɢɬɶ 
ɟɟ ɨɤɭɩɚɟɦɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɨɞɧɚɤɨ ɩɨ-
ɬɪɟɛɭɟɬ ɤɨɦɩɪɨɦɢɫɫɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɐɟɥɶ ɧɚɫɬɨɹɳɟɣ ɫɬɚɬɶɢ – ɩɪɨɜɟɫɬɢ ɫɢ-
ɫɬɟɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɚɧɚɥɢɡ ɦɢɪɨɜɨɝɨ ɢ ɨɬɟɱɟ-
ɫɬɜɟɧɧɨɝɨ ɨɩɵɬɚ ɫɨɜɦɟɳɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ 
ȼɋɆ, ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ 
ɧɚ ɜɵɛɨɪ ɪɚɞɢɭɫɚ ɤɪɢɜɵɯ ɢ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ 
ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɪɨɫɫɢɣɫɤɢɯ 
ɭɫɥɨɜɢɣ. 

 
ǘǴǼǺǮǺǵ ǺǻȇǾ 

ȼɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ ȼɋɆ ɩɪɨɟɤɬɢɪɭɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡ-

ɞɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɶɲɢɟ ɪɚɞɢ-
ɭɫɵ ɤɪɢɜɵɯ ɢ ɤɪɭɬɵɟ ɭɤɥɨɧɵ ɩɪɨɞɨɥɶɧɨɝɨ 
ɩɪɨɮɢɥɹ ɛɟɡ ɭɱɟɬɚ ɬɹɠɟɥɵɯ ɝɪɭɡɨɜɵɯ ɫɨɫɬɚɜɨɜ. 
ɇɚɩɪɢɦɟɪ, ɧɚ ɮɪɚɧɰɭɡɫɤɢɯ ɥɢɧɢɹɯ LGV ɦɢɧɢ-
ɦɚɥɶɧɵɟ ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɨɤɨɥɨ 4 000 ɦ, ɚ ɧɚ 
ɧɨɜɵɯ ɥɢɧɢɹɯ ɨɧɢ ɞɨɫɬɢɝɚɸɬ 6 000–7 000 ɦ [1]. 
ɗɬɢ ɪɚɞɢɭɫɵ ɪɚɫɫɱɢɬɚɧɵ ɩɨɞ ɫɤɨɪɨɫɬɶ 300–
350 ɤɦ/ɱ ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɛɨɤɨɜɨɣ ɭɫɬɨɣɱɢɜɨ-
ɫɬɢ ɢ ɤɨɦɮɨɪɬɟ ɞɥɹ ɩɚɫɫɚɠɢɪɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ ɞɨɩɭɫɤɚɸɬɫɹ ɢ ɛɨɥɶɲɢɟ ɩɪɨɞɨɥɶɧɵɟ ɭɤɥɨ-
ɧɵ: ɜɨ Ɏɪɚɧɰɢɢ ɞɨ 35 ‰, ɧɚ ɧɟɤɨɬɨɪɵɯ ɧɟɦɟɰ-
ɤɢɯ ȼɋɆ – ɞɨ 40 ‰ (ɥɢɧɢɹ Ʉёɥɶɧ – Ɏɪɚɧɤ-
ɮɭɪɬ) [2], ɱɬɨ ɩɪɢɟɦɥɟɦɨ ɞɥɹ ɥɟɝɤɢɯ ɩɚɫɫɚɠɢɪ-
ɫɤɢɯ ɩɨɟɡɞɨɜ ɫ ɦɨɳɧɵɦɢ ɩɪɢɜɨɞɚɦɢ, ɧɨ ɞɟɥɚɟɬ 
ɞɜɢɠɟɧɢɟ ɬɹɠɟɥɵɯ ɝɪɭɡɨɜɵɯ ɫɨɫɬɚɜɨɜ ɩɪɚɤɬɢ-
ɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɵɦ [3]. 

Ɍɟɦ ɧɟ ɦɟɧɟɟ ɪɹɞ ɫɬɪɚɧ ɪɟɚɥɢɡɭɟɬ ɫɨɜɦɟ-
ɳɟɧɧɨɟ ɞɜɢɠɟɧɢɟ, ɤɨɝɞɚ ɩɨ ɨɞɧɨɣ ɥɢɧɢɢ ɤɭɪ-
ɫɢɪɭɸɬ ɤɚɤ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɩɚɫɫɚɠɢɪɫɤɢɟ 
ɩɨɟɡɞɚ, ɬɚɤ ɢ ɛɨɥɟɟ ɦɟɞɥɟɧɧɵɟ (ɬɹɠɟɥɵɟ) ɩɨɟɡ-
ɞɚ (ɝɪɭɡɨɜɵɟ, ɧɨɱɧɵɟ ɢ ɬ.ɞ.). Ɉɛɵɱɧɨ ɷɬɨ ɬɪɟɛɭ-
ɟɬ ɢɧɠɟɧɟɪɧɵɯ ɤɨɦɩɪɨɦɢɫɫɨɜ. Ƚɟɪɦɚɧɢɹ ɢɦɟɟɬ 
ɧɟɫɤɨɥɶɤɨ ɬɚɤɢɯ ɩɪɢɦɟɪɨɜ: ɫɬɚɪɵɟ ɥɢɧɢɢ Ƚɚɧ-
ɧɨɜɟɪ – ȼɸɪɰɛɭɪɝ ɢ Ɇɚɧɝɟɣɦ – ɒɬɭɬɝɚɪɬ (ɩɪɨ-
ɟɤɬɢɪɨɜɚɥɢɫɶ ɩɨɞ 250 ɤɦ/ɱ) ɢɡɧɚɱɚɥɶɧɨ ɪɚɫɫɱɢ-
ɬɚɧɵ ɢ ɧɚ ɝɪɭɡɨɜɨɟ ɞɜɢɠɟɧɢɟ. Ɍɚɦ ɜɵɛɪɚɧɵ ɛɨ-
ɥɟɟ ɩɨɥɨɝɢɟ ɭɤɥɨɧɵ (ɩɪɢɦɟɪɧɨ 12,5 ‰) ɢ ɪɚɞɢ-
ɭɫɵ ɩɨɪɹɞɤɚ 4 000–5 500 ɦ, ɡɚ ɫɱɟɬ ɱɟɝɨ ɩɨɥɨ-
ɜɢɧɚ ɬɪɚɫɫɵ ɩɪɨɯɨɞɢɬ ɩɨ ɬɨɧɧɟɥɹɦ ɢ ɜɢɚɞɭɤɚɦ 
[4]. ɇɨɜɚɹ ɧɟɦɟɰɤɚɹ ɥɢɧɢɹ ɇɸɪɧɛɟɪɝ – ɂɧ-
ɝɨɥɶɲɬɚɞɬ ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɞɨ 300 ɤɦ/ɱ 
ɬɚɤɠɟ ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɞɜɢɠɟɧɢɸ ɝɪɭɡɨ-
ɜɵɯ ɩɨɟɡɞɨɜ: ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɤɪɢɜɵɯ 
≈4 085 ɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɤɥɨɧ – 20 ‰ [5]. Ȼɥɚ-
ɝɨɞɚɪɹ ɷɬɨɦɭ ɧɨɱɶɸ ɩɨ ɧɟɣ ɦɨɝɭɬ ɫɥɟɞɨɜɚɬɶ 
ɥɟɝɤɢɟ ɝɪɭɡɨɜɵɟ ɫɨɫɬɚɜɵ ɧɚ ɫɤɨɪɨɫɬɹɯ ɞɨ 
160 ɤɦ/ɱ [5]. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɨɥɧɨɫɬɶɸ ɩɚɫɫɚ-
ɠɢɪɫɤɚɹ ɥɢɧɢɹ Ʉёɥɶɧ – Ɏɪɚɧɤɮɭɪɬ (300 ɤɦ/ɱ) 
ɛɵɥɚ ɩɪɨɥɨɠɟɧɚ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɪɚɞɢɭɫɚɦɢ 
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ɩɨɪɹɞɤɚ 3 300–3 500 ɦ ɢ ɭɤɥɨɧɚɦɢ ɞɨ 40 ‰, ɱɬɨ 
ɭɞɟɲɟɜɢɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɧɨ ɢɫɤɥɸɱɢɥɨ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ [6]. 

Ɉɩɵɬ Ʉɢɬɚɹ ɜɨ ɦɧɨɝɨɦ ɫɯɨɠ ɫ ɟɜɪɨɩɟɣ-
ɫɤɢɦ: ɫɬɪɟɦɢɬɟɥɶɧɵɣ ɪɨɫɬ ɫɟɬɢ ȼɋɆ (ɛɨɥɟɟ 
40 ɬɵɫ. ɤɦ) ɨɫɧɨɜɚɧ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɨɛɨɫɨɛ-
ɥɟɧɧɵɯ ɩɚɫɫɚɠɢɪɫɤɢɯ ɥɢɧɢɣ ɩɨɞ ɫɤɨɪɨɫɬɶ 300–
350 ɤɦ/ɱ, ɫ ɪɚɞɢɭɫɚɦɢ ɤɪɢɜɵɯ ɩɨɪɹɞɤɚ 7 000 ɦ 
[2] ɢ ɭɤɥɨɧɚɦɢ ɞɨ ≈20–25 ‰. Ɍɹɠɟɥɵɟ ɝɪɭɡɨɜɵɟ 
ɩɨɟɡɞɚ ɩɪɢ ɷɬɨɦ ɩɟɪɟɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɬɞɟɥɶ-
ɧɭɸ ɫɟɬɶ ɨɛɵɱɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ. ɋɨɜɦɟɳɟɧɧɨɟ 
ɞɜɢɠɟɧɢɟ ɧɚ ɫɤɨɪɨɫɬɹɯ 350 ɤɦ/ɱ ɜ Ʉɢɬɚɟ ɩɨɱɬɢ 
ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ – ɜɦɟɫɬɨ ɷɬɨɝɨ ɪɚɡɜɢɜɚɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɟ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɝɪɭɡɨɜɵɟ ɩɨɟɡ-
ɞɚ. ȼ 2020 ɝ. ɜ Ʉɢɬɚɟ ɪɚɡɪɚɛɨɬɚɧ ɜɵɫɨɤɨɫɤɨ-
ɪɨɫɬɧɨɣ ɤɨɧɬɟɣɧɟɪɧɵɣ ɩɨɟɡɞ ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɨ 
350 ɤɦ/ɱ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɟɬ ɫɪɨɤɢ 
ɞɨɫɬɚɜɤɢ ɝɪɭɡɚ ɢ ɩɨɜɵɲɚɟɬ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛ-
ɧɨɫɬɶ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ [7]. Ɍɚɤɢɟ 
ɬɟɯɧɨɥɨɝɢɢ ɫɝɥɚɠɢɜɚɸɬ ɪɚɡɧɢɰɭ ɜ ɫɤɨɪɨɫɬɹɯ 
ɦɟɠɞɭ ɩɚɫɫɚɠɢɪɫɤɢɦɢ ɢ ɝɪɭɡɨɜɵɦɢ ɫɨɫɬɚɜɚɦɢ, 
ɱɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɞɥɹ ɫɨɜɦɟɳɟɧɧɨɝɨ ɞɜɢɠɟ-
ɧɢɹ. Ⱥɧɚɥɨɝɢɱɧɵɟ ɢɞɟɢ ɪɟɚɥɢɡɭɸɬɫɹ ɜ ɂɬɚɥɢɢ: 
ɟɟ ɧɨɜɵɟ ɥɢɧɢɢ (Ɋɢɦ – ɇɟɚɩɨɥɶ, Ɇɢɥɚɧ – Ȼɨɥɨ-
ɧɶɹ ɢ ɞɪ.) ɩɨɫɬɪɨɟɧɵ ɩɨɞ ɫɤɨɪɨɫɬɶ 300–350 ɤɦ/ɱ 
ɫ ɪɚɞɢɭɫɚɦɢ ≈5 000–7 000 ɦ ɢ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɬɹɠɟɥɵɦɢ ɝɪɭɡɨɜɵɦɢ ɩɨɟɡɞɚɦɢ. Ɉɞɧɚɤɨ ɜ 
2018 ɝ. ɡɚɩɭɳɟɧ ɫɟɪɜɢɫ Mercitalia Fast – ɝɪɭɡɨ-
ɜɨɣ ɷɤɫɩɪɟɫɫ ɧɚ ɛɚɡɟ ɩɟɪɟɞɟɥɚɧɧɨɝɨ ɩɨɟɡɞɚ 
ETR500, ɫɥɟɞɭɸɳɟɝɨ ɩɨ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɥɢ-
ɧɢɢ ɫɨ ɫɤɨɪɨɫɬɶɸ ≈180 ɤɦ/ɱ [8] (ɬ.ɟ. ɩɨ ɫɭɬɢ 
ɬɨɠɟ «ɩɚɫɫɚɠɢɪɫɤɢɣ» ɩɨ ɫɜɨɢɦ ɧɚɝɪɭɡɤɚɦ). 

ȼ ɂɫɩɚɧɢɢ ɢ Ȼɟɥɶɝɢɢ ɫɟɬɶ ȼɋɆ ɬɚɤɠɟ ɜ 
ɨɫɧɨɜɧɨɦ ɜɵɞɟɥɟɧɚ ɩɨɞ ɩɚɫɫɚɠɢɪɫɤɨɟ ɞɜɢɠɟ-
ɧɢɟ: ɥɢɧɢɢ ɫɬɪɨɹɬɫɹ ɫ ɪɚɫɱɟɬɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ 
300–350 ɤɦ/ɱ ɢ ɪɚɞɢɭɫɚɦɢ ɩɨɪɹɞɤɚ 4 000–
6 500 ɦ. Ɉɞɧɚɤɨ ɢɡ ɫɨɨɛɪɚɠɟɧɢɣ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɨɬɞɟɥɶɧɵɟ ɥɢɧɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɜɦɟɫɬɧɨ. 
Ɍɚɤ, ɱɟɪɟɡ ɬɨɧɧɟɥɶ ɩɨɞ ɉɢɪɟɧɟɹɦɢ ɢ ɩɨ ɭɱɚɫɬɤɭ 
ȼɋɆ Ɏɢɝɟɪɚɫ – ɉɟɪɩɢɧɶɹɧ ɩɪɨɯɨɞɹɬ ɤɚɤ ɜɵɫɨ-
ɤɨɫɤɨɪɨɫɬɧɵɟ ɩɨɟɡɞɚ, ɬɚɤ ɢ ɝɪɭɡɨɜɵɟ ɫɨɫɬɚɜɵ 
(ɫɬɚɧɞɚɪɬɚ UIC) – ɷɬɨ ɧɚɢɛɨɥɟɟ ɩɪɹɦɨɣ ɦɚɪɲ-
ɪɭɬ ɦɟɠɞɭ ɂɫɩɚɧɢɟɣ ɢ ɨɫɬɚɥɶɧɨɣ ȿɜɪɨɩɨɣ. 

ȼ ȼɟɥɢɤɨɛɪɢɬɚɧɢɢ ɥɢɧɢɹ HS1 (Ʌɨɧɞɨɧ – 

ȿɜɪɨɬɨɧɧɟɥɶ) ɨɛɫɥɭɠɢɜɚɟɬ Eurostar ɧɚ 
300 ɤɦ/ɱ, ɧɨ ɩɨ ɧɨɱɚɦ ɩɨ ɧɟɣ ɬɚɤɠɟ ɫɥɟɞɭɸɬ 
ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ ɢɡ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ ȿɜɪɨɩɵ 
[9] – ɩɪɢ ɷɬɨɦ ɭɤɥɨɧɵ ɧɚ HS1 ɧɟ ɩɪɟɜɵɲɚɸɬ 
≈25 ‰, ɜ ɨɬɥɢɱɢɟ ɨɬ ɮɪɚɧɰɭɡɫɤɢɯ 35 ‰ ɧɚ 
ɩɨɞɯɨɞɚɯ ɤ ɬɭɧɧɟɥɸ. 

əɩɨɧɢɹ, ɧɚɩɪɨɬɢɜ, ɢɡɛɟɠɚɥɚ ɩɨɞɨɛɧɵɯ 
ɤɨɦɩɪɨɦɢɫɫɨɜ ɛɥɚɝɨɞɚɪɹ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɫɟɬɢ 

«ɋɢɧɤɚɧɫɷɧ» ɫɬɚɧɞɚɪɬɧɨɣ ɤɨɥɟɢ, ɩɨɥɧɨɫɬɶɸ 
ɢɡɨɥɢɪɨɜɚɧɧɨɣ ɨɬ ɫɬɚɪɵɯ ɥɢɧɢɣ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ 
ɡɚɞɚɬɶ ɩɚɪɚɦɟɬɪɵ ɩɭɬɢ ɬɨɥɶɤɨ ɩɨɞ ɥɟɝɤɢɟ ɩɚɫ-
ɫɚɠɢɪɫɤɢɟ ɩɨɟɡɞɚ: ɪɚɞɢɭɫɵ ɤɪɭɝɨɜɵɯ ɤɪɢɜɵɯ 
4 000–8 000 ɦ, ɭɤɥɨɧɵ ɞɨ 15 ‰, ɨɬɫɭɬɫɬɜɢɟ ɩɟ-
ɪɟɫɟɱɟɧɢɣ ɫ ɢɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ. Ƚɪɭɡɨɜɨɟ 
ɞɜɢɠɟɧɢɟ ɧɚ ɥɢɧɢɹɯ ɋɢɧɤɚɧɫɷɧ ɨɬɫɭɬɫɬɜɭɟɬ ɜ 
ɩɪɢɧɰɢɩɟ (ɜɫɹ ɝɪɭɡɨɜɚɹ ɪɚɛɨɬɚ ɩɪɨɞɨɥɠɚɟɬɫɹ ɧɚ 
ɪɚɡɞɟɥɶɧɨɣ ɫɟɬɢ ɤɨɥɟɢ 1 067 ɦɦ). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɢɪɨɜɨɣ ɨɩɵɬ ɩɨɤɚɡɵɜɚ-
ɟɬ, ɱɬɨ ɫɨɜɦɟɳɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɧɚ ɜɵɫɨɤɢɯ ɫɤɨ-
ɪɨɫɬɹɯ ɬɟɯɧɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨ, ɧɨ ɩɪɢɦɟɧɹɟɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɞɤɨ. ɑɚɳɟ ɫɬɪɨɹɬɫɹ ɨɬɞɟɥɶɧɵɟ 
ɫɤɨɪɨɫɬɧɵɟ ɥɢɧɢɢ ɩɨɞ ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɨɟɡɞɚ, ɚ 
ɫɨɜɦɟɳɟɧɢɟ ɤɚɬɟɝɨɪɢɣ ɩɪɨɢɫɯɨɞɢɬ ɥɢɲɶ ɩɪɢ 
ɨɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɧɚɩɪɢɦɟɪ ɧɚ ɬɪɭɞɧɨ-
ɩɪɨɯɨɞɢɦɵɯ ɭɱɚɫɬɤɚɯ ɢɥɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɨɬ-
ɞɚɱɢ ɨɬ ɞɨɪɨɝɨɝɨ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɝɨ ɨɛɴɟɤɬɚ 
[10]. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɩɚɪɚɦɟɬɪɵ ɬɪɚɫɫɵ ɜɵɛɢ-
ɪɚɸɬɫɹ ɤɚɤ ɤɨɦɩɪɨɦɢɫɫ ɦɟɠɞɭ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɢ ɬɹɠɟɥɨɝɨ ɬɨɧɧɚɠɚ. 

 
ǜǺǽǽǴǵǽǶǴǵ ǺǻȇǾ 

ȼ Ɋɨɫɫɢɢ ɩɪɢɦɟɪɵ ɫɨɛɫɬɜɟɧɧɨ ȼɋɆ ɩɨɤɚ 
ɨɝɪɚɧɢɱɟɧɵ: ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɥɢɧɢɢ ɞɥɹ 
ɫɤɨɪɨɫɬɟɣ ɫɜɵɲɟ 250 ɤɦ/ɱ ɟɳɟ ɬɨɥɶɤɨ ɩɥɚɧɢ-
ɪɭɸɬɫɹ. ɋɨɜɦɟɳɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɜɵɫɨɤɨɫɤɨ-
ɪɨɫɬɧɵɯ ɢ ɨɛɵɱɧɵɯ ɩɨɟɡɞɨɜ ɪɟɚɥɢɡɨɜɚɧɨ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ, ɜ ɱɚɫɬɧɨɫɬɢ ɧɚ 
ɭɱɚɫɬɤɟ Ɉɤɬɹɛɪɶɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ Ɇɨɫɤɜɚ 
– ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ. ɋ ɤɨɧɰɚ 2009 ɝ. ɡɞɟɫɶ ɷɤɫ-
ɩɥɭɚɬɢɪɭɸɬɫɹ ɩɨɟɡɞɚ «ɋɚɩɫɚɧ» (Velaro RUS) ɫɨ 
ɫɤɨɪɨɫɬɶɸ ɞɨ 250 ɤɦ/ɱ ɩɨ ɨɛɳɟɦɭ ɩɭɬɢ ɫ ɞɪɭ-
ɝɢɦɢ ɩɚɫɫɚɠɢɪɫɤɢɦɢ ɢ ɝɪɭɡɨɜɵɦɢ ɩɨɟɡɞɚɦɢ 
[11]. ɗɬɨɬ ɨɩɵɬ ɩɨɞɬɜɟɪɞɢɥ, ɱɬɨ ɟɫɬɶ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɧɚ ɫɭɳɟɫɬɜɭɸɳɟɣ 
ɦɚɝɢɫɬɪɚɥɢ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɜɨɡɧɢɤɚɸɬ ɢ ɩɪɨ-
ɛɥɟɦɵ ɫɨɜɦɟɳɟɧɢɹ: ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 250 ɤɦ/ɱ 
ɩɨɬɪɟɛɨɜɚɥɚɫɶ ɦɨɞɟɪɧɢɡɚɰɢɹ ɩɭɬɢ (ɭɫɢɥɟɧɢɟ 
ɜɟɪɯɧɟɝɨ ɫɬɪɨɟɧɢɹ, ɜɵɩɪɹɦɥɟɧɢɟ ɪɹɞɚ ɤɪɢɜɵɯ, 
ɭɫɬɚɧɨɜɤɚ ɚɜɬɨɛɥɨɤɢɪɨɜɤɢ ɫ ɭɤɨɪɨɱɟɧɧɵɦɢ 
ɛɥɨɤ-ɭɱɚɫɬɤɚɦɢ). Ɍɟɦ ɧɟ ɦɟɧɟɟ ɪɹɞ ɭɱɚɫɬɤɨɜ 
ɬɪɚɫɫɵ ɢɦɟɟɬ ɪɚɞɢɭɫɵ ɦɟɧɟɟ 2 000 ɦ, ɱɬɨ ɜɵ-
ɧɭɠɞɚɟɬ ɫɤɨɪɨɫɬɧɵɟ ɩɨɟɡɞɚ ɫɧɢɠɚɬɶ ɫɤɨɪɨɫɬɶ, ɚ 
ɨɬɫɭɬɫɬɜɢɟ ɩɨɥɧɨɣ ɢɡɨɥɹɰɢɢ ɥɢɧɢɢ ɩɪɢɜɨɞɢɬ ɤ 
ɱɚɫɬɵɦ ɩɨɦɟɯɚɦ ɜ ɝɪɚɮɢɤɟ (ɩɪɢɨɪɢɬɟɬɧɨɟ ɩɪɨ-
ɯɨɠɞɟɧɢɟ «ɋɚɩɫɚɧɨɜ» ɭɯɭɞɲɚɟɬ ɩɪɨɩɭɫɤ ɩɚɫ-
ɫɚɠɢɪɫɤɢɯ ɩɪɢɝɨɪɨɞɧɵɯ ɢ ɝɪɭɡɨɜɵɯ ɫɨɫɬɚɜɨɜ). 
ɗɬɢ ɫɥɨɠɧɨɫɬɢ ɫɬɢɦɭɥɢɪɨɜɚɥɢ ɊɀȾ ɤ ɪɚɡɪɚ-
ɛɨɬɤɟ ɩɪɨɟɤɬɚ ɧɨɜɨɣ ɜɵɞɟɥɟɧɧɨɣ ȼɋɆ Ɇɨɫɤɜɚ 
– ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ. ɋɨɝɥɚɫɧɨ ɫɩɟɰɢɚɥɶɧɵɦ 
ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɧɚ 
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ɧɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɟ ɦɟɧɟɟ 7 500 ɦ ɜ ɫɥɨɠɧɵɯ 
ɦɟɫɬɚɯ (ɞɥɹ ɫɤɨɪɨɫɬɢ 350 ɤɦ/ɱ) ɢ ɩɪɟɢɦɭɳɟ-
ɫɬɜɟɧɧɨ ≈10 000 ɦ ɞɥɹ ɫɤɨɪɨɫɬɢ ɞɨ 400 ɤɦ/ɱ 
[12]. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ: ɧɚ ɞɟɣɫɬɜɭɸɳɟɣ ɥɢɧɢɢ 
ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɧɚ ɩɨɪɹɞɨɤ ɦɟɧɶɲɟ ɢ ɩɨɬɨɦɭ 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɨɝɪɚɧɢɱɟɧɚ ≈250 ɤɦ/ɱ. 
ɉɪɨɟɤɬ ȼɋɆ Ɇɨɫɤɜɚ – ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ ɩɪɟɞ-
ɩɨɥɚɝɚɟɬ ɬɚɤɠɟ ɭɤɥɨɧɵ ɧɟ ɤɪɭɱɟ 24 ‰ [12] 

(ɩɪɨɬɢɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɭɤɥɨɧɨɜ ≈10–12 ‰ ɧɚ 
Ɉɤɬɹɛɪɶɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɟ), ɩɨɥɧɨɫɬɶɸ 
ɨɛɨɫɨɛɥɟɧɧɨɟ ɩɨɥɨɬɧɨ (ɞɜɭɯɩɭɬɧɚɹ ɥɢɧɢɹ ɫ 
ɦɟɠɞɭɩɭɬɶɟɦ ≈4,8 ɦ) [9] ɢ ɨɬɫɭɬɫɬɜɢɟ ɩɟɪɟɫɟ-
ɱɟɧɢɣ ɜ ɨɞɧɨɦ ɭɪɨɜɧɟ. ɗɬɨ ɮɚɤɬɢɱɟɫɤɢ ɛɭɞɟɬ 
«ɱɢɫɬɚɹ» ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɚɹ ɥɢɧɢɹ ɞɥɹ ɩɚɫɫɚ-
ɠɢɪɫɤɨɝɨ ɫɨɨɛɳɟɧɢɹ. Ƚɪɭɡɨɜɵɟ ɩɨɟɡɞɚ ɧɚ ɧɟɟ 
ɩɭɫɤɚɬɶ ɧɟ ɩɥɚɧɢɪɭɟɬɫɹ, ɯɨɬɹ ɨɛɫɭɠɞɚɥɚɫɶ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɡɚɩɭɫɤɚ ɩɨ ɧɨɜɨɣ ɬɪɚɫɫɟ ɥɟɝɤɢɯ ɩɨɱ-
ɬɨɜɨ-ɝɪɭɡɨɜɵɯ ɷɤɫɩɪɟɫɫɨɜ ɜ ɧɨɱɧɨɟ ɜɪɟɦɹ. 

Ⱦɪɭɝɨɣ ɩɟɪɫɩɟɤɬɢɜɧɵɣ ɩɪɨɟɤɬ – ȼɋɆ 
Ɇɨɫɤɜɚ – ɇɢɠɧɢɣ ɇɨɜɝɨɪɨɞ – Ʉɚɡɚɧɶ – ɢɡɧɚ-
ɱɚɥɶɧɨ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɤɚɤ ɱɢɫɬɨ ɩɚɫɫɚɠɢɪɫɤɢɣ 
ɤɨɪɢɞɨɪ (ɫɤɨɪɨɫɬɶ 360 ɤɦ/ɱ, ɪɚɞɢɭɫ ɤɪɢɜɵɯ 
ɨɤɨɥɨ 8–10 ɤɦ). Ɍɟɦ ɧɟ ɦɟɧɟɟ ɜɵɫɤɚɡɵɜɚɥɢɫɶ 
ɩɪɟɞɥɨɠɟɧɢɹ ɨɪɝɚɧɢɡɨɜɚɬɶ ɧɚ ɧɟɦ ɢ ɫɤɨɪɨɫɬ-
ɧɵɟ ɝɪɭɡɨɜɵɟ ɩɟɪɟɜɨɡɤɢ, ɱɬɨɛɵ ɩɨɜɵɫɢɬɶ ɨɤɭ-
ɩɚɟɦɨɫɬɶ. Ɋɟɱɶ ɢɞɟɬ ɧɟ ɨ ɞɜɢɠɟɧɢɢ ɬɹɠɟɥɵɯ 
ɬɨɜɚɪɧɵɯ ɫɨɫɬɚɜɨɜ, ɚ ɨ ɤɨɧɬɟɣɧɟɪɧɵɯ ɩɨɟɡɞɚɯ ɢ 
ɷɤɫɩɪɟɫɫ-ɝɪɭɡɚɯ, ɫɩɨɫɨɛɧɵɯ ɜɩɢɫɚɬɶɫɹ ɜ ɝɪɚ-
ɮɢɤ. ɇɚ 2025 ɝ. ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɷɬɨɣ ɥɢɧɢɢ ɧɟ 
ɧɚɱɚɬɨ, ɧɨ ɬɟɯɧɨɥɨɝɢɢ ɜ ɷɬɨɣ ɨɛɥɚɫɬɢ ɪɚɡɜɢɜɚ-
ɸɬɫɹ. ɇɚɩɪɢɦɟɪ, Ƚɪɭɩɩɚ «ɋɢɧɚɪɚ» ɫɨɜɦɟɫɬɧɨ ɫ 
CRRC ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɩɪɨɟɤɬ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨ-
ɝɨ ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɞɥɹ ɪɨɫɫɢɣɫɤɢɯ ȼɋɆ [13]. 

ɉɨɤɚ ɱɬɨ ɜ ɊɀȾ ɡɚɹɜɥɹɸɬ, ɱɬɨ ɩɪɢɨɪɢɬɟɬɨɦ 
ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɟɬɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ȼɋɆ ɢ 
ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɹɜɥɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ ɩɨ-
ɹɜɢɬɫɹ ɫɦɵɫɥ ɡɚɩɭɫɤɚɬɶ ɩɨ ɧɢɦ ɫɩɟɰɢɚɥɢɡɢɪɨ-
ɜɚɧɧɵɟ ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ [13]. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɫɬɪɚɬɟɝɢɹ Ɋɨɫɫɢɢ ɜɧɚɱɚɥɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɚɡ-
ɞɟɥɶɧɨɟ ɪɚɡɜɢɬɢɟ (ɱɬɨɛɵ ɧɟ ɫɧɢɠɚɬɶ ɩɚɪɚɦɟɬɪɵ 
ɥɢɧɢɣ ɩɨɞ ɧɭɠɞɵ ɝɪɭɡɨɜ) ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɨɡ-
ɦɨɠɧɵɦ ɱɚɫɬɢɱɧɵɦ ɫɨɜɦɟɳɟɧɢɟɦ – ɡɚɩɭɫɤɨɦ 
ɫɤɨɪɨɫɬɧɵɯ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ, ɤɨɝɞɚ ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɚ ɛɭɞɟɬ ɝɨɬɨɜɚ ɢɯ ɩɪɢɧɹɬɶ ɛɟɡ ɭɳɟɪɛɚ 
ɞɥɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɞɜɢɠɟɧɢɹ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɞɥɢɧɧɵɯ ɩɪɨɬɹ-
ɠɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɋɢɛɢɪɢ ɢ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ, 
ɝɞɟ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ ɧɟɜɟɥɢɤɢ, ɤɨɧɰɟɩɰɢɹ 
ɫɨɜɦɟɳɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɜɨɫ-
ɬɪɟɛɨɜɚɧɧɨɣ ɜ ɛɭɞɭɳɟɦ. ɇɚɩɪɢɦɟɪ, ɩɥɚɧɢɪɨɜɚ-
ɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ȿɜɪɚɡɢɣɫɤɨɝɨ ɫɤɨɪɨɫɬɧɨɝɨ 
ɝɪɭɡɨɜɨɝɨ ɤɨɪɢɞɨɪɚ ɱɟɪɟɡ ɬɟɪɪɢɬɨɪɢɸ Ɋɨɫɫɢɢ: 

ɨɛɫɭɠɞɚɸɬɫɹ ɩɪɨɟɤɬɵ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɦɚɝɢ-
ɫɬɪɚɥɟɣ ɞɥɹ ɤɨɧɬɟɣɧɟɪɧɵɯ ɩɨɟɡɞɨɜ ɫɨ ɫɤɨɪɨ-
ɫɬɹɦɢ 140–160 ɤɦ/ɱ (ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ ɧɵ-
ɧɟɲɧɢɯ – 90 ɤɦ/ɱ ɧɚ Ɍɪɚɧɫɫɢɛɟ). ȿɫɥɢ ɬɚɤɢɟ 
ɥɢɧɢɢ ɛɭɞɭɬ ɫɬɪɨɢɬɶɫɹ, ɢɯ, ɜɟɪɨɹɬɧɨ, ɫɨɜɦɟɫɬɹɬ 
ɫ ɩɚɫɫɚɠɢɪɫɤɢɦɢ ɫɤɨɪɨɫɬɧɵɦɢ ɦɚɪɲɪɭɬɚɦɢ 
ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ɉɞɧɚɤɨ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɫɤɨɪɨɫɬɢ ɬɚɦ ɛɭɞɭɬ ɧɢɠɟ «ɤɥɚɫɫɢɱɟɫɤɢɯ» ȼɋɆ, 
ɚ ɪɚɞɢɭɫɵ – ɦɟɧɶɲɟ (ɜ ɩɪɟɞɟɥɚɯ 3–5 ɤɦ), ɱɬɨ 
ɬɟɯɧɢɱɟɫɤɢ ɛɥɢɠɟ ɤ ɤɨɧɰɟɩɰɢɢ ɭɫɤɨɪɟɧɧɵɯ 
ɦɚɝɢɫɬɪɚɥɟɣ ɞɜɨɣɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

 
ǞǱȁǹǴȃǱǽǶǴǱ ȀǬǶǾǺǼȇ ǮȇǭǺǼǬ ǼǬǰǴǿǽǬ 
Ǵ ǻǬǼǬǸǱǾǼǺǮ ǻǿǾǴ 

Ɇɚɤɫɢɦɚɥɶɧɚя ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢя. 
Ⱦɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɜ ɤɪɢɜɨɣ ɧɚɩɪɹɦɭɸ ɡɚ-
ɜɢɫɢɬ ɨɬ ɟɟ ɪɚɞɢɭɫɚ ɢ ɜɟɥɢɱɢɧɵ ɜɨɡɜɵɲɟɧɢɹ 
ɧɚɪɭɠɧɨɝɨ ɪɟɥɶɫɚ. ɑɟɦ ɜɵɲɟ ɫɤɨɪɨɫɬɶ, ɬɟɦ 
ɛɨɥɶɲɟ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɞɢɭɫ ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢɟɦɥɟɦɨɝɨ ɰɟɧɬɪɨɛɟɠɧɨɝɨ 
ɭɫɤɨɪɟɧɢɹ [3]. ɇɚɩɪɢɦɟɪ, ɞɥɹ ɞɜɢɠɟɧɢɹ ɫɨ 
ɫɤɨɪɨɫɬɶɸ 350 ɤɦ/ɱ ɛɟɡ ɨɳɭɬɢɦɨɝɨ ɞɢɫɤɨɦ-
ɮɨɪɬɚ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɩɨɪɹɞɤɚ 7 000 ɦ 
[2] (ɩɪɢ ɜɨɡɜɵɲɟɧɢɢ ≈150 ɦɦ). ȿɫɥɢ ɪɚɞɢɭɫ 
ɦɟɧɶɲɟ, ɩɪɢɯɨɞɢɬɫɹ ɫɧɢɠɚɬɶ ɫɤɨɪɨɫɬɶ ɢɥɢ ɞɨ-
ɩɭɫɤɚɬɶ ɩɨɜɵɲɟɧɧɵɟ ɩɨɩɟɪɟɱɧɵɟ ɭɫɤɨɪɟɧɢɹ. 
ɉɨɷɬɨɦɭ ɧɚ ɫɨɜɦɟɳɟɧɧɵɯ ɥɢɧɢɹɯ ɦɚɤɫɢɦɚɥɶ-
ɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɟɡɞɨɜ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɨɡɦɨɠ-
ɧɨɫɬɹɦɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ: ɬɚɦ, ɝɞɟ ɩɨ ɭɫɥɨɜɢ-
ɹɦ ɪɟɥɶɟɮɚ ɧɟɜɨɡɦɨɠɧɨ ɩɪɨɥɨɠɢɬɶ ɩɥɚɜɧɵɟ 
ɤɪɢɜɵɟ ɛɨɥɶɲɨɝɨ ɪɚɞɢɭɫɚ, ɫɤɨɪɨɫɬɶ ɜɵɧɭɠ-
ɞɟɧɧɨ ɫɧɢɠɚɟɬɫɹ. Ɍɚɤ, ɧɚ ɫɨɜɦɟɳɟɧɧɨɣ ɥɢɧɢɢ 
Ɍɨɤɢɨ – Ɉɫɚɤɟ (Ɍɨɤɚɣɞɨ ɋɢɧɤɚɧɫɷɧ, əɩɨɧɢɹ) 
ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ≈2 500 ɦ. ɂ, ɯɨɬɹ ɩɨ 
ɩɪɹɦɵɦ ɩɨɟɡɞɚ ɦɨɝɥɢ ɛɵ ɢɞɬɢ ɛɵɫɬɪɟɟ, ɮɚɤ-
ɬɢɱɟɫɤɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɨɝɪɚɧɢɱɟɧɚ 
≈270 ɤɦ/ɱ ɢɡ-ɡɚ ɤɪɢɜɵɯ ɦɚɥɨɝɨ ɪɚɞɢɭɫɚ. ȼ ɰɟ-
ɥɨɦ, ɱɟɦ ɜɵɲɟ ɡɚɞɚɧɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ, 
ɬɟɦ ɛɨɥɟɟ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɟɞɴɹɜɥɹɸɬɫɹ 
ɤ ɪɚɞɢɭɫɚɦ ɩɨɜɨɪɨɬɨɜ ɩɭɬɢ. 

Ʉɨɦɮɨɪɬɚɛɟɥɶɧɨɫɬɶ ɩɨɟɡɞɤɢ. Ɋɚɞɢɭɫ 
ɤɪɢɜɨɣ ɜɥɢɹɟɬ ɧɚ ɭɪɨɜɟɧɶ ɩɨɩɟɪɟɱɧɨɝɨ ɭɫɤɨɪɟ-
ɧɢɹ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɝɨ ɩɚɫɫɚɠɢɪɚɦɢ. Ⱦɥɹ ɜɵɫɨ-
ɤɨɫɤɨɪɨɫɬɧɵɯ ɷɤɫɩɪɟɫɫɨɜ ɨɛɵɱɧɨ ɥɢɦɢɬɢɪɭɸɬ 
ɧɟɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɭɫɤɨɪɟɧɢɟ ɜɟ-
ɥɢɱɢɧɨɣ ɨɤɨɥɨ 0,5–1,0 ɦ/ɫ² ɜ ɞɥɢɬɟɥɶɧɵɯ ɤɪɢ-
ɜɵɯ, ɱɬɨɛɵ ɩɚɫɫɚɠɢɪɵ ɧɟ ɢɫɩɵɬɵɜɚɥɢ ɞɢɫɤɨɦ-
ɮɨɪɬɚ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɨɞɛɨɪɨɦ ɫɨɱɟɬɚɧɢɹ 
ɪɚɞɢɭɫɚ ɢ ɜɨɡɜɵɲɟɧɢɹ ɧɚɪɭɠɧɨɝɨ ɪɟɥɶɫɚ. ɇɚ 
ɩɚɫɫɚɠɢɪɫɤɢɯ ȼɋɆ ɞɨɩɭɫɤɚɟɬɫɹ ɛɨɥɶɲɨɟ ɧɟɞɨ-
ɫɬɚɬɨɱɧɨɟ ɜɨɡɜɵɲɟɧɢɟ (ɧɚɩɪɢɦɟɪ, 100–130 ɦɦ 
ɫɜɟɪɯ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɧɚ ɫɤɨɪɨɫɬɶ), ɩɨɡɜɨɥɹɸ-
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ɳɟɟ ɩɨɟɡɞɚɦ ɩɪɨɯɨɞɢɬɶ ɤɪɢɜɵɟ ɧɚ ɜɵɫɨɤɨɣ 
ɫɤɨɪɨɫɬɢ ɛɟɡ ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɭɯɭɞɲɟɧɢɹ ɤɨɦ-
ɮɨɪɬɚ. Ɉɞɧɚɤɨ ɧɚ ɫɨɜɦɟɳɟɧɧɨɣ ɥɢɧɢɢ ɜɵɫɨɤɢɣ 
ɧɚɞɛɚɥɚɧɫ ɜɵɡɵɜɚɟɬ ɩɪɨɛɥɟɦɵ ɞɥɹ ɦɟɞɥɟɧɧɵɯ 
ɬɹɠɟɥɵɯ ɩɨɟɡɞɨɜ, ɤɨɬɨɪɵɟ ɜ ɬɟɯ ɠɟ ɤɪɢɜɵɯ ɛɭ-
ɞɭɬ ɢɫɩɵɬɵɜɚɬɶ ɢɡɛɵɬɨɤ ɜɨɡɜɵɲɟɧɢɹ (ɬ.ɟ. ɛɭ-
ɞɭɬ ɤɚɤ ɛɵ «ɩɪɨɜɚɥɢɜɚɬɶɫɹ» ɜɨ ɜɧɭɬɪɟɧɧɸɸ 
ɫɬɨɪɨɧɭ). ɗɬɨ ɤɪɚɣɧɟ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ ɝɪɭɡɨɜɨɝɨ ɫɨɫɬɚɜɚ ɢ ɭɫɬɨɣɱɢɜɨ-
ɫɬɢ ɝɪɭɡɚ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɧɚ ɥɢɧɢɹɯ ɫ ɫɨɜɦɟ-
ɳɟɧɧɵɦ ɞɜɢɠɟɧɢɟɦ ɨɛɵɱɧɨ ɨɝɪɚɧɢɱɢɜɚɸɬ ɜɟ-
ɥɢɱɢɧɭ ɜɨɡɜɵɲɟɧɢɹ ɢ ɧɟɞɨɛɚɥɚɧɫɚ ɞɨ ɭɦɟɪɟɧ-
ɧɵɯ ɡɧɚɱɟɧɢɣ (ɧɚɩɪɢɦɟɪ, 110–120 ɦɦ), ɞɚɠɟ 
ɟɫɥɢ ɩɪɢ ɱɢɫɬɨ ɩɚɫɫɚɠɢɪɫɤɨɦ ɞɜɢɠɟɧɢɢ ɦɨɝɥɢ 
ɛɵ ɩɪɢɦɟɧɢɬɶ ɛɨɥɶɲɟ. ȼ ɢɬɨɝɟ ɩɚɫɫɚɠɢɪɫɤɢɟ 
ɩɨɟɡɞɚ ɜ ɬɚɤɢɯ ɤɪɢɜɵɯ ɱɚɫɬɢɱɧɨ ɠɟɪɬɜɭɸɬ 
ɤɨɦɮɨɪɬɨɦ (ɧɟɫɤɨɥɶɤɨ ɩɨɜɵɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɩɨɩɟɪɟɱɧɨɝɨ ɭɫɤɨɪɟɧɢɹ), ɚ ɝɪɭɡɨɜɵɟ – ɜɫɟ ɪɚɜɧɨ 
ɢɞɭɬ ɫ ɧɟɛɨɥɶɲɢɦ ɢɡɛɵɬɤɨɦ ɜɨɡɜɵɲɟɧɢɹ. Ɍɚ-
ɤɢɟ ɤɨɦɩɪɨɦɢɫɫɧɵɟ ɪɟɲɟɧɢɹ, ɤɚɤ ɚɤɬɢɜɧɵɣ 
ɧɚɤɥɨɧ ɤɭɡɨɜɚ ɩɚɫɫɚɠɢɪɫɤɢɯ ɜɚɝɨɧɨɜ ɢɥɢ ɚɜɬɨ-
ɦɚɬɢɱɟɫɤɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɫɤɨɪɨɫɬɟɣ ɝɪɭɡɨɜɵɯ 
ɩɨɟɡɞɨɜ ɩɨɞ ɩɪɨɮɢɥɶ, ɦɨɝɭɬ ɫɦɹɝɱɢɬɶ ɩɪɨɛɥɟ-
ɦɭ, ɧɨ ɩɨɥɧɨɫɬɶɸ ɧɟ ɭɫɬɪɚɧɹɸɬ ɟɟ. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɬɪɟɛɨɜɚɧɢɹ ɤɨɦɮɨɪɬɚ ɞɢɤɬɭɸɬ ɦɢɧɢɦɚɥɶ-
ɧɵɣ ɪɚɞɢɭɫ ɢ ɩɥɚɜɧɨɫɬɶ ɜɜɟɞɟɧɢɹ ɤɪɢɜɨɣ 
(ɞɥɢɧɧɵɟ ɩɟɪɟɯɨɞɧɵɟ ɤɪɢɜɵɟ) ɨɫɨɛɟɧɧɨ ɞɥɹ 
ɥɢɧɢɣ ɫ ɩɚɫɫɚɠɢɪɚɦɢ. ȿɫɥɢ ɪɚɞɢɭɫ ɧɟɞɨɫɬɚɬɨɱ-
ɧɨ ɜɟɥɢɤ, ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɨɟɡɞɚ ɞɨɥɠɧɵ ɫɧɢ-
ɠɚɬɶ ɫɤɨɪɨɫɬɶ (ɭɯɭɞɲɟɧɢɟ ɜɪɟɦɟɧɢ ɯɨɞɚ) ɥɢɛɨ 
ɬɟɪɩɟɬɶ ɩɨɜɵɲɟɧɧɵɟ ɧɟɭɞɨɛɫɬɜɚ – ɨɛɚ ɜɚɪɢɚɧ-
ɬɚ ɧɟɠɟɥɚɬɟɥɶɧɵ. 

Иɡɧɨɫ ɪɟɥɶɫɨɜ ɢ ɤɨɥɟɫɧɵɯ ɩɚɪ. ɂɧɬɟɧ-
ɫɢɜɧɨɟ ɜɩɢɫɵɜɚɧɢɟ ɬɟɥɟɠɟɤ ɜ ɤɪɢɜɭɸ ɦɚɥɨɝɨ 
ɪɚɞɢɭɫɚ ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɧɵɦ ɤɨɧɬɚɤɬɧɵɦ 
ɧɚɩɪɹɠɟɧɢɹɦ ɦɟɠɞɭ ɝɪɟɛɧɟɦ ɤɨɥɟɫɚ ɢ ɝɨɥɨɜɤɨɣ 
ɪɟɥɶɫɚ. ɇɚ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɷɬɨ ɭɫɭɝɭɛɥɹɟɬɫɹ 
ɞɢɧɚɦɢɱɟɫɤɢɦɢ ɷɮɮɟɤɬɚɦɢ. ɉɨɷɬɨɦɭ ɦɚɥɵɟ 
ɪɚɞɢɭɫɵ ɭɫɤɨɪɹɸɬ ɢɡɧɨɫ ɤɚɤ ɪɟɥɶɫɨɜ (ɛɨɤɨɜɨɟ 
ɧɚɪɚɫɬɚɧɢɟ ɢɡɧɨɫɚ ɧɚ ɧɚɪɭɠɧɨɦ ɪɟɥɶɫɟ, ɤɨɧ-
ɬɚɤɬɧɵɟ ɭɫɬɚɥɨɫɬɧɵɟ ɞɟɮɟɤɬɵ), ɬɚɤ ɢ ɤɨɥɟɫɧɵɯ 
ɝɪɟɛɧɟɣ. ɉɪɢɫɭɬɫɬɜɢɟ ɬɹɠɟɥɵɯ ɝɪɭɡɨɜɵɯ ɩɨɟɡ-
ɞɨɜ ɭɫɢɥɢɜɚɟɬ ɩɪɨɛɥɟɦɭ: ɟɫɥɢ ɩɭɬɶ ɨɛɥɚɞɚɟɬ 
ɛɨɥɶɲɢɦ ɭɤɥɨɧɨɦ ɜɨɡɜɵɲɟɧɢɹ (ɪɚɫɫɱɢɬɚɧ ɩɨɞ 
ɫɤɨɪɨɫɬɧɵɟ ɩɨɟɡɞɚ), ɬɨ ɦɟɞɥɟɧɧɵɣ ɝɪɭɡɨɜɨɣ 
ɫɨɫɬɚɜ ɢɞɟɬ ɜ ɢɡɛɵɬɤɟ ɜɨɡɜɵɲɟɧɢɹ, ɤɨɝɞɚ ɰɟɧɬɪ 
ɬɹɠɟɫɬɢ ɫɦɟɳɟɧ ɤ ɜɧɭɬɪɟɧɧɟɦɭ ɪɟɥɶɫɭ. ɗɬɨ ɜɵ-
ɡɵɜɚɟɬ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɧɚɝɪɭɠɟɧɢɟ ɪɟɥɶɫɨɜ ɢ 
ɢɧɬɟɧɫɢɜɧɵɣ ɢɡɧɨɫ ɧɢɡɤɨɝɨ (ɜɧɭɬɪɟɧɧɟɝɨ) 
ɪɟɥɶɫɚ, ɜɩɥɨɬɶ ɞɨ ɟɝɨ ɩɥɚɫɬɢɱɟɫɤɨɝɨ ɬɟɱɟɧɢɹ ɢ 
ɪɚɫɩɥɸɳɢɜɚɧɢɹ ɝɨɥɨɜɤɢ [14]. Ɉɬɦɟɱɟɧɵ ɫɥɭɱɚɢ 
ɪɚɡɝɭɥɚ ɤɨɥɟɢ ɢ ɞɚɠɟ ɜɵɤɪɚɲɢɜɚɧɢɹ ɜɧɭɬɪɟɧ-

ɧɢɯ ɪɟɛɟɪ ɲɩɚɥ ɢɡ-ɡɚ ɞɜɢɠɟɧɢɹ ɬɹɠɟɥɵɯ ɩɨɟɡ-
ɞɨɜ ɩɨ ɩɟɪɟɭɤɥɨɧɟɧɧɵɦ ɩɭɬɹɦ [14]. ɋɥɟɞɨɜɚ-
ɬɟɥɶɧɨ, ɫɨɜɦɟɳɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɩɪɟɞɴɹɜɥɹɟɬ 
ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɚɬɟɪɢɚɥɚɦ ɢ ɩɪɨ-
ɮɢɥɹɦ ɪɟɥɶɫɨɜ (ɩɪɢɦɟɧɹɸɬ ɢɡɧɨɫɨɫɬɨɣɤɢɟ ɡɚ-
ɤɚɥɟɧɧɵɟ ɪɟɥɶɫɵ, ɱɚɫɬɭɸ ɲɥɢɮɨɜɤɭ), ɤ ɨɛɫɥɭ-
ɠɢɜɚɧɢɸ (ɫɦɚɡɤɚ ɝɪɟɛɧɟɣ, ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ 
ɬɨɪɦɨɠɟɧɢɟ, ɱɬɨɛɵ ɧɟ ɛɵɥɨ ɸɡɚ ɤɨɥɟɫ ɧɚ ɤɪɢ-
ɜɨɣ). ɇɚ ɱɢɫɬɨ ɩɚɫɫɚɠɢɪɫɤɢɯ ȼɋɆ ɢɡɧɨɫ ɬɨɠɟ 
ɟɫɬɶ, ɧɨ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɢɣ ɢɡ-ɡɚ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɦɟɧɶɲɟɣ ɨɫɟɜɨɣ ɧɚɝɪɭɡɤɢ ɩɨɟɡɞɨɜ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɪɚɫɫɬɚɧɨɜɤɚ ɩɭɬɟɜɵɯ ɫɦɚɡɱɢɤɨɜ ɧɚ ɤɪɢɜɵɯ ɢ 
ɩɪɢɦɟɧɟɧɢɟ ɤɚɛɨɬɚɠɧɵɯ (ɭɩɪɭɝɢɯ) ɪɚɦɧɵɯ ɭɡ-
ɥɨɜ ɬɟɥɟɠɟɤ ɩɨɡɜɨɥɹɸɬ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɢɡɧɨɫ 
ɧɚ ɪɚɞɢɭɫɚɯ ≈4000 ɦ ɢ ɛɨɥɟɟ, ɱɬɨ, ɤɨɧɟɱɧɨ, ɡɚ-
ɬɪɭɞɧɢɬɟɥɶɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɧɚ ɛɨɥɟɟ ɬɟɫɧɵɯ 
ɤɪɢɜɵɯ. 

Ⱦɢɧɚɦɢɱɟɫɤɚя ɭɫɬɨɣɱɢɜɨɫɬɶ ɢ ɛɟɡ-
ɨɩɚɫɧɨɫɬɶ. Ɋɚɞɢɭɫɵ ɤɪɢɜɵɯ ɜɥɢɹɸɬ ɧɚ ɞɢɧɚ-
ɦɢɤɭ ɞɜɢɠɟɧɢɹ: ɧɚ ɫɥɢɲɤɨɦ ɦɚɥɵɯ ɪɚɞɢɭɫɚɯ 
ɩɪɢ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɢ ɜɨɡɪɚɫɬɚɸɬ ɪɢɫɤɢ ɛɨɤɨ-
ɜɨɝɨ ɭɞɚɪɚ ɝɪɟɛɧɹ ɨ ɪɟɥɶɫ ɢ ɞɚɠɟ ɫɯɨɞɚ ɫɨɫɬɚɜɚ 
ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɤɪɢɬɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɢ ɜ ɤɪɢ-
ɜɨɣ. Ɉɛɵɱɧɨ ɡɚɤɥɚɞɵɜɚɟɦɵɣ ɡɚɩɚɫ ɩɪɨɱɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɚɤɨɜ, ɱɬɨ ɞɚɠɟ ɩɪɢ +10–15 % 

ɩɪɟɜɵɲɟɧɢɹ ɫɤɨɪɨɫɬɢ ɧɚ ɡɚɞɚɧɧɨɦ ɪɚɞɢɭɫɟ ɧɟ 
ɩɪɨɢɫɯɨɞɢɬ ɫɯɨɞɚ, ɨɞɧɚɤɨ ɷɬɨ ɬɪɟɛɭɟɬ ɨɝɪɚɧɢ-
ɱɢɜɚɬɶ ɫɬɟɩɟɧɶ «ɨɫɬɪɨɬɵ» ɤɪɢɜɵɯ. Ⱦɥɹ ɜɵɫɨɤɨ-
ɫɤɨɪɨɫɬɧɵɯ ɩɨɟɡɞɨɜ ɫ ɢɯ ɧɢɡɤɢɦ ɰɟɧɬɪɨɦ ɬɹɠɟ-
ɫɬɢ ɢ ɠɟɫɬɤɨɣ ɛɚɡɨɣ ɬɟɥɟɠɟɤ ɛɨɤɨɜɚɹ ɭɫɬɨɣɱɢ-
ɜɨɫɬɶ ɜ ɩɥɚɜɧɵɯ ɤɪɢɜɵɯ ɨɛɵɱɧɨ ɧɟ ɩɪɨɛɥɟɦɚ, 
ɧɨ ɜɨɬ ɞɥɢɧɧɵɟ ɝɪɭɡɨɜɵɟ ɫɨɫɬɚɜɵ ɛɨɥɟɟ ɱɭɜ-
ɫɬɜɢɬɟɥɶɧɵ ɤ ɤɨɦɛɢɧɚɰɢɢ ɤɪɢɜɵɯ ɢ ɭɤɥɨɧɨɜ. 
ɇɚɩɪɢɦɟɪ, ɧɚ ɤɨɪɨɬɤɢɯ ɤɪɢɜɵɯ ɦɨɝɭɬ ɜɨɡɧɢ-
ɤɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɭɫɢɥɢɹ (ɢɫ-
ɤɪɢɜɥɟɧɢɟ ɞɥɢɧɧɨɝɨ ɩɨɟɡɞɚ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɬɨɪ-
ɦɨɠɟɧɢɢ ɢɥɢ ɬɪɨɝɚɧɢɢ). ɗɬɨ ɬɪɟɛɭɟɬ ɩɪɨɜɟɪɤɢ 
ɜɨɡɞɭɲɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ ɚɜɬɨɫɰɟɩɨɤ, ɨɝɪɚɧɢ-
ɱɟɧɢɹ ɞɥɢɧɵ ɬɹɠɟɥɵɯ ɫɨɫɬɚɜɨɜ ɜ ɨɫɨɛɨ ɤɪɢɜɵɯ 
ɦɟɫɬɚɯ ɢ ɬ.ɩ. Ɍɚɤɠɟ ɫɨɜɦɟɳɟɧɧɚɹ ɥɢɧɢɹ ɞɨɥɠɧɚ 
ɭɱɢɬɵɜɚɬɶ ɝɚɛɚɪɢɬ ɢ ɰɟɧɬɪɨɛɟɠɧɵɣ ɜɵɛɪɨɫ 
ɞɥɢɧɧɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ: ɪɚɞɢɭɫɵ ɢ ɩɟɪɟ-
ɯɨɞɧɵɟ ɤɪɢɜɵɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɞɚɠɟ 
ɫɚɦɵɣ ɞɥɢɧɧɵɣ ɜɚɝɨɧ ɧɟ ɜɵɯɨɞɢɥ ɢɡ ɝɚɛɚɪɢɬɚ 
ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɛɨɤɨɜɨɣ ɭɫɤɨɪɹɸɳɟɣ ɫɢɥɟ. 
Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜ ɤɪɢɜɵɯ ɤɥɸɱɟɜɵ-
ɦɢ ɮɚɤɬɨɪɚɦɢ ɹɜɥɹɸɬɫɹ ɫɬɪɨɝɢɣ ɞɨɩɭɫɤ ɩɨ 
ɭɪɨɜɧɸ ɢ ɩɟɪɟɤɨɫɭ ɩɭɬɢ, ɭɞɟɪɠɚɧɢɟ ɜɨɡɜɵɲɟ-
ɧɢɹ ɜ ɡɚɞɚɧɧɵɯ ɩɪɟɞɟɥɚɯ ɢ ɛɟɫɩɟɪɟɛɨɣɧɚɹ ɪɚ-
ɛɨɬɚ ɫɢɫɬɟɦɵ ɫɢɝɧɚɥɢɡɚɰɢɢ (ȺɌɋ/ȿɌCS), ɢɫ-
ɤɥɸɱɚɸɳɚɹ ɡɚɯɨɞ ɩɨɟɡɞɚ ɜ ɤɪɢɜɭɸ ɫ ɩɪɟɜɵɲɟ-
ɧɢɟɦ ɫɤɨɪɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɟɦ ɦɟɧɶɲɟ 
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ɪɚɞɢɭɫ ɤɪɢɜɨɣ ɧɚ ɥɢɧɢɢ, ɬɟɦ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɬɨɱɧɨɫɬɢ ɭɤɥɚɞɤɢ ɩɭɬɢ ɢ ɤ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ 
ɫɤɨɪɨɫɬɢ ɩɨɟɡɞɨɜ ɧɚ ɜɯɨɞɟ ɜ ɤɪɢɜɭɸ (ɪɢɫɤ ɱɟ-
ɥɨɜɟɱɟɫɤɨɣ ɨɲɢɛɤɢ ɧɚ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɧɢ-
ɜɟɥɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɤɨɣ). 

ɉɪɨɞɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɢ ɭɤɥɨɧɵ. ɏɨɬɹ 
ɤɪɭɬɢɡɧɚ ɭɤɥɨɧɨɜ ɧɚɩɪɹɦɭɸ ɧɟ ɫɜɹɡɚɧɚ ɫ ɪɚ-
ɞɢɭɫɨɦ ɤɪɢɜɨɣ, ɷɬɢ ɮɚɤɬɨɪɵ ɫɨɩɪɹɠɟɧɵ ɜ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɢ ɬɪɚɫɫɵ. ɇɚ ɱɢɫɬɨ ɩɚɫɫɚɠɢɪɫɤɢɯ 
ȼɋɆ ɞɨɩɭɫɬɢɦɵ ɭɤɥɨɧɵ ɞɨ 35–40 ‰ [2], ɱɬɨ 
ɭɩɪɨɳɚɟɬ ɨɛɯɨɞ ɩɪɟɩɹɬɫɬɜɢɣ ɢ ɱɚɫɬɨ ɩɨɡɜɨɥɹ-
ɟɬ ɩɪɨɥɨɠɢɬɶ ɬɪɚɫɫɭ ɫ ɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɪɚɞɢɭ-
ɫɚɦɢ (ɬɚɤ ɤɚɤ ɦɨɠɧɨ «ɜɡɛɢɪɚɬɶɫɹ» ɧɚ ɷɫɬɚɤɚɞɵ 
ɢɥɢ ɭɯɨɞɢɬɶ ɜ ɬɨɧɧɟɥɶ ɫ ɛɨɥɶɲɢɦ ɩɨɞɴɟɦɨɦ 
ɜɦɟɫɬɨ ɨɛɯɨɞɚ ɪɟɥɶɟɮɚ ɩɨ ɞɨɥɢɧɟ ɫ ɦɚɥɵɦ ɪɚ-
ɞɢɭɫɨɦ ɤɪɢɜɵɯ). Ɉɞɧɚɤɨ ɧɚ ɥɢɧɢɢ, ɩɨ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɵ ɯɨɞɢɬɶ ɬɹɠɟɥɵɟ ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ, 
ɭɤɥɨɧɵ ɨɝɪɚɧɢɱɢɜɚɸɬ ɭɪɨɜɧɟɦ ≈12–18 ‰ [2], 
ɱɬɨɛɵ ɫɨɫɬɚɜɵ ɦɨɝɥɢ ɩɪɟɨɞɨɥɟɜɚɬɶ ɩɨɞɴɟɦɵ. 
ɗɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɚɫɬɚɜɥɹɟɬ ɨɛɯɨɞɢɬɶ ɜɨɡ-
ɜɵɲɟɧɧɨɫɬɢ ɩɨ ɛɨɥɟɟ ɩɪɨɬɹɠɟɧɧɵɦ ɭɱɚɫɬɤɚɦ 
ɢ ɡɚɤɥɚɞɵɜɚɬɶ ɤɪɭɝɨɜɵɟ ɤɪɢɜɵɟ ɛɨɥɶɲɟɣ ɤɪɢ-
ɜɢɡɧɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɟɛɨɜɚɧɢɟ ɩɨɥɨɝɢɯ 
ɭɤɥɨɧɨɜ ɭɜɟɥɢɱɢɜɚɟɬ ɞɥɢɧɭ ɬɪɚɫɫɵ ɢ ɦɨɠɟɬ 
ɭɦɟɧɶɲɚɬɶ ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɜ ɫɬɟɫɧɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɥɢɛɨ ɜɵɧɭɠɞɚɟɬ ɫɬɪɨɢɬɶ ɞɥɢɧɧɵɟ 
ɬɨɧɧɟɥɢ ɢ ɦɨɫɬɵ, ɱɬɨ ɜɟɞɟɬ ɤ ɭɞɨɪɨɠɚɧɢɸ 
ɩɪɨɟɤɬɚ. ɇɚɩɪɢɦɟɪ, ɧɟɦɟɰɤɚɹ ɥɢɧɢɹ Ƚɚɧɧɨɜɟɪ 
– ȼɸɪɰɛɭɪɝ (ɫɦɟɲɚɧɧɨɟ ɞɜɢɠɟɧɢɟ) ɪɚɞɢ ɫɧɢ-
ɠɟɧɢɹ ɭɤɥɨɧɨɜ ɞɨ 12,5 ‰ ɩɨɥɭɱɢɥɚ ɬɨɧɧɟɥɢ ɧɚ 
40 % ɞɥɢɧɵ [1], ɧɨ ɡɚɬɨ ɫɨɯɪɚɧɢɥɚ ɛɨɥɶɲɢɟ 
ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɩɭɫɤɚ ɝɪɭ-
ɡɨɜ. ȼ ɨɛɳɟɦ, ɫɨɜɦɟɳɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɬɪɟɛɭɟɬ 
ɛɨɥɟɟ ɩɨɥɨɝɨɝɨ ɩɪɨɮɢɥɹ, ɱɬɨ ɜɡɚɢɦɨɫɜɹɡɚɧɨ ɫ 
ɩɥɚɧɨɦ ɬɪɚɫɫɵ ɢ ɪɚɞɢɭɫɚɦɢ ɩɨɜɨɪɨɬɨɜ. 

ɋɰɟɩɥɟɧɢɟ ɢ ɬɨɪɦɨɠɟɧɢɟ. ȼ ɤɨɧɬɟɤɫɬɟ 
ɤɪɢɜɵɯ ɷɬɢ ɮɚɤɬɨɪɵ ɩɪɨɹɜɥɹɸɬɫɹ ɨɩɨɫɪɟɞɨ-
ɜɚɧɧɨ. Ⱦɥɹ ɬɹɠɟɥɨɝɨ ɝɪɭɡɨɜɨɝɨ ɩɨɟɡɞɚ ɧɚ ɤɪɭ-
ɬɨɦ ɭɤɥɨɧɟ ɢ ɜ ɤɪɢɜɨɣ ɦɨɠɟɬ ɧɟ ɯɜɚɬɢɬɶ ɫɢɥɵ 
ɬɹɝɢ (ɛɭɤɫɨɜɚɧɢɟ) ɢɥɢ ɬɨɪɦɨɡɧɨɝɨ ɭɫɢɥɢɹ (ɪɢɫɤ 
ɩɟɪɟɝɪɟɜɚ ɬɨɪɦɨɡɨɜ), ɩɨɷɬɨɦɭ ɤɪɭɬɵɟ ɫɩɭɫ-
ɤɢ/ɩɨɞɴɟɦɵ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɦɚɥɵɦ ɪɚɞɢɭɫɨɦ 
ɤɪɚɣɧɟ ɧɟɠɟɥɚɬɟɥɶɧɵ ɞɥɹ ɧɢɯ. ȼɵɫɨɤɨɫɤɨɪɨɫɬ-
ɧɨɣ ɠɟ ɩɚɫɫɚɠɢɪɫɤɢɣ ɩɨɟɡɞ ɢɦɟɟɬ ɪɚɫɩɪɟɞɟ-
ɥɟɧɧɵɣ ɩɪɢɜɨɞ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɟ ɬɨɪɦɨ-
ɠɟɧɢɟ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɟɦɭ ɭɜɟɪɟɧɧɨ ɪɚɛɨɬɚɬɶ 
ɞɚɠɟ ɧɚ ɭɤɥɨɧɚɯ 30–40 ‰. Ɉɞɧɚɤɨ ɷɤɫɬɪɟɧɧɨɟ 
ɬɨɪɦɨɠɟɧɢɟ ɧɚ ɤɪɢɜɨɦ ɭɱɚɫɬɤɟ ɞɥɹ ɧɟɝɨ ɬɨɠɟ 
ɤɪɢɬɢɱɧɨ: ɩɪɢ ɛɨɥɶɲɢɯ ɫɤɨɪɨɫɬɹɯ ɞɥɢɧɚ ɬɨɪ-
ɦɨɡɧɨɝɨ ɩɭɬɢ ɜɟɥɢɤɚ ɢ ɤɪɢɜɢɡɧɚ ɦɨɠɟɬ ɩɨɜɥɢ-
ɹɬɶ ɧɚ ɫɬɚɛɢɥɶɧɨɫɬɶ (ɧɚɩɪɢɦɟɪ, ɢɡ-ɡɚ ɧɟɨɞɧɨ-
ɜɪɟɦɟɧɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɨɪɦɨɡɨɜ ɩɨ ɫɨɫɬɚɜɭ 

ɢɥɢ ɸɡɚ ɤɨɥɟɫ ɧɚ ɪɟɥɶɫɚɯ ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ). 
ɉɨɷɬɨɦɭ ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɧɚ ɭɱɚɫɬɤɚɯ ɩɟɪɟɞ 
ɨɩɚɫɧɵɦɢ ɦɟɫɬɚɦɢ (ɫɬɚɧɰɢɹɦɢ, ɦɨɫɬɚɦɢ) ɫɬɚ-
ɪɚɸɬɫɹ ɞɟɥɚɬɶ ɛɨɥɶɲɟ, ɥɢɛɨ ɨɫɧɚɳɚɸɬ ɤɪɢɜɵɟ 
ɫɢɫɬɟɦɨɣ ɤɨɧɬɪɨɥɹ ɡɚ ɫɤɨɪɨɫɬɶɸ (ɛɚɥɢɡɵ, ɬɪɟ-
ɛɭɸɳɢɟ ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞ ɤɪɭɬɨɣ ɤɪɢ-
ɜɨɣ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɧɚ ɩɨɞɯɨɞɟ ɤ Ʉɭɪɫɤɨɦɭ ɜɨɤ-
ɡɚɥɭ Ɇɨɫɤɜɵ, ɝɞɟ ɫɤɨɪɨɫɬɧɨɣ ɩɨɟɡɞ ɫɧɢɠɚɟɬɫɹ 
ɞɨ 140 ɤɦ/ɱ ɢɡ-ɡɚ ɪɚɞɢɭɫɚ ≈600 ɦ). Ⱦɥɹ ɫɰɟɩɥɟ-
ɧɢɹ ɜɚɠɧɨ ɢ ɫɨɫɬɨɹɧɢɟ ɪɟɥɶɫɨɜ: ɧɚ ɫɨɜɦɟɳɟɧ-
ɧɵɯ ɥɢɧɢɹɯ ɬɹɠɟɥɵɟ ɩɨɟɡɞɚ ɦɨɝɭɬ ɩɨɥɢɪɨɜɚɬɶ 
ɪɟɥɶɫ, ɭɯɭɞɲɚɹ ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɡɚ 
ɧɢɦɢ ɥɟɝɤɢɯ ɫɨɫɬɚɜɨɜ, ɢɥɢ ɨɫɬɚɜɥɹɬɶ ɧɚ ɤɚɬɚ-
ɧɢɢ ɨɤɚɥɢɧɭ, ɦɚɫɥɨ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɨɩɚɫɧɨ ɧɚ 
ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɢ ɜ ɤɪɢɜɨɣ, ɩɨɷɬɨɦɭ ɩɨɞ-
ɞɟɪɠɚɧɢɟ ɱɢɫɬɨɬɵ ɢ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɪɟɥɶɫɨɜ 
ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ – ɟɳɟ ɨɞɢɧ ɬɟɯɧɢɱɟ-
ɫɤɢɣ ɜɵɡɨɜ ɧɚ ɫɨɜɦɟɳɟɧɧɨɦ ɞɜɢɠɟɧɢɢ. 

Ɉɝɪɚɧɢɱɟɧɢя ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. Ⱦɥɢɧɚ ɢ ɦɚɫɫɚ ɩɨɟɡɞɨɜ, 
ɝɚɛɚɪɢɬɵ, ɤɨɧɫɬɪɭɤɰɢɹ ɬɟɥɟɠɟɤ – ɜɫɟ ɷɬɨ 
ɧɚɤɥɚɞɵɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɜɩɢɫɵɜɚɧɢɟ ɜ 
ɤɪɢɜɵɟ. Ⱦɥɢɧɧɵɟ ɫɨɫɬɚɜɵ (ɧɚɩɪɢɦɟɪ, ɝɪɭɡɨ-
ɜɵɟ ɩɨɟɡɞɚ ɞɥɢɧɨɣ 700–1 000 ɦ) ɬɪɟɛɭɸɬ 
ɨɱɟɧɶ ɞɥɢɧɧɵɯ ɩɟɪɟɯɨɞɧɵɯ ɤɪɢɜɵɯ ɩɪɢ ɜɯɨɞɟ 
ɜ ɩɨɜɨɪɨɬ, ɢɧɚɱɟ ɪɚɡɥɢɱɢɟ ɜ ɜɨɡɜɵɲɟɧɢɢ ɧɚ 
ɝɨɥɨɜɧɨɣ ɢ ɯɜɨɫɬɨɜɨɣ ɱɚɫɬɢ ɩɨɟɡɞɚ ɩɪɢɜɨɞɢɬ ɤ 
ɫɢɥɶɧɨɦɭ ɫɤɪɭɱɢɜɚɧɢɸ ɪɚɦɵ ɢ ɭɞɚɪɧɵɦ 
ɧɚɝɪɭɡɤɚɦ. Ɍɚɤɠɟ ɧɚ ɫɨɜɦɟɳɟɧɧɵɯ ɥɢɧɢɹɯ 
ɨɛɵɱɧɨ ɭɜɟɥɢɱɢɜɚɸɬ ɲɢɪɢɧɭ ɤɨɥɟɢ ɜ ɤɪɢɜɵɯ 
ɦɚɥɨɝɨ ɪɚɞɢɭɫɚ (ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɭɲɢɪɟɧɢɟ ɤɨ-
ɥɟɢ), ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɧɚɬɹɝ ɝɪɟɛɧɟɣ ɬɹɠɟɥɵɯ 
ɜɚɝɨɧɨɜ. ȼɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɩɨɟɡɞɚ, ɤɚɤ ɩɪɚ-
ɜɢɥɨ, ɢɦɟɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɟɟ ɤɨɪɨɬɤɭɸ 
ɛɚɡɭ ɦɟɠɞɭ ɬɟɥɟɠɤɚɦɢ ɢ ɫɩɨɫɨɛɧɵ ɜɩɢɫɵɜɚɬɶ-
ɫɹ ɜ ɤɪɢɜɵɟ ɪɚɞɢɭɫɨɦ ≈7 000 ɦ, ɧɨ ɞɥɹ ɧɢɯ 
ɤɪɢɬɢɱɧɵ ɩɥɚɜɧɵɟ (ɝɚɭɫɫɨɜɵ) ɩɟɪɟɯɨɞɧɵɟ 
ɤɪɢɜɵɟ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ 
ɦɟɬɪɨɜ. ɉɨ ɫɬɚɧɞɚɪɬɚɦ, ɩɟɪɟɯɨɞɧɚɹ ɤɪɢɜɚɹ 
ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɪɢɪɨɫɬ ɜɨɡɜɵɲɟɧɢɹ ɧɟ 
ɛɨɥɟɟ ≈1 ɦɦ ɧɚ ɦɟɬɪ ɩɭɬɢ ɞɥɹ ɤɨɦɮɨɪɬɚ; ɞɥɹ 
ɫɤɨɪɨɫɬɟɣ 300+ ɤɦ/ɱ ɷɬɨ ɜɵɥɢɜɚɟɬɫɹ ɜ ɞɥɢɧɵ 
ɩɟɪɟɯɨɞɧɵɯ ɫɩɢɪɚɥɟɣ ɩɨɪɹɞɤɚ 200–250 ɦ ɦɢ-
ɧɢɦɭɦ. Ƚɪɭɡɨɜɵɟ ɩɨɟɡɞɚ ɦɟɧɟɟ ɬɪɟɛɨɜɚɬɟɥɶɧɵ 
ɤ ɩɥɚɜɧɨɫɬɢ (ɨɧɢ ɦɟɞɥɟɧɧɟɟ), ɧɨ ɢɯ ɧɚɥɢɱɢɟ ɧɟ 
ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɩɟɪɟɯɨɞɧɵɟ ɤɪɢɜɵɟ, ɚ 
ɫɤɨɪɟɟ ɧɚɨɛɨɪɨɬ, ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɟɳɟ 
ɛɨɥɟɟ ɩɨɥɨɝɨɟ ɧɚɪɚɫɬɚɧɢɟ ɜɨɡɜɵɲɟɧɢɹ, ɱɬɨɛɵ 
ɬɹɠɟɥɵɣ ɫɨɫɬɚɜ ɩɥɚɜɧɨ «ɜɫɬɚɥ» ɜ ɤɪɢɜɭɸ. ɉɨ-
ɩɟɪɟɱɧɵɟ ɭɫɤɨɪɟɧɢɹ ɢ ɜɢɛɪɚɰɢɢ ɜɨɡɞɟɣɫɬɜɭɸɬ 
ɢ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ: ɥɟɝɤɢɣ ɩɚɫɫɚɠɢɪɫɤɢɣ 
ɩɨɟɡɞ ɧɚ ɛɨɥɶɲɨɣ ɤɪɢɜɢɡɧɟ ɞɚɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
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ɧɟɛɨɥɶɲɭɸ ɛɨɤɨɜɭɸ ɫɢɥɭ ɧɚ ɪɟɥɶɫɵ, ɬɨɝɞɚ ɤɚɤ 
ɬɹɠɟɥɵɣ ɝɪɭɡɨɜɨɣ ɞɚɠɟ ɧɚ ɦɚɥɨɣ ɫɤɨɪɨɫɬɢ ɫɨ-
ɡɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɛɨɤɨɜɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɫɨɜɦɟɳɟɧɢɢ ɩɪɢɯɨɞɢɬɫɹ 
ɭɫɢɥɢɜɚɬɶ ɩɭɬɢ, ɨɫɨɛɟɧɧɨ ɜ ɤɪɢɜɵɯ (ɱɚɫɬɚɹ 
ɪɢɯɬɨɜɤɚ, ɛɨɥɟɟ ɬɹɠɟɥɵɟ ɲɩɚɥɵ, ɜɨɡɦɨɠɧɨ 
ɛɟɬɨɧɧɵɟ, ɭɫɢɥɟɧɧɨɟ ɪɟɥɶɫɨɜɨɟ ɫɤɪɟɩɥɟɧɢɟ). 
ɇɚɤɨɧɟɰ, ɝɚɛɚɪɢɬɧɚɹ ɲɢɪɢɧɚ ɩɨɞɜɢɠɧɨɝɨ ɫɨ-
ɫɬɚɜɚ: ɝɪɭɡɨɜɵɟ ɜɚɝɨɧɵ ɲɢɪɟ ɢ ɜɵɲɟ ɩɚɫɫɚ-
ɠɢɪɫɤɢɯ, ɩɨɷɬɨɦɭ ɧɚ ɤɪɢɜɵɯ ɦɚɥɨɝɨ ɪɚɞɢɭɫɚ 
ɢɦ ɧɭɠɟɧ ɛɨɥɶɲɢɣ ɡɚɩɚɫ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɫɬɨɥ-
ɛɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɢɡ-ɡɚ ɜɵɛɪɨɫɚ ɰɟɧɬɪɚ ɦɚɫɫ 
ɧɚɪɭɠɭ ɤɪɢɜɨɣ). ɗɬɨ ɭɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɩɥɚɧɢ-
ɪɨɜɚɧɢɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɞɢɭɫɚ: ɫɥɢɲɤɨɦ ɦɚ-
ɥɵɣ ɪɚɞɢɭɫ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶ ɧɟɩɪɢɟɦɥɟɦɨ 
ɪɚɫɲɢɪɹɬɶ ɩɨɥɨɫɭ ɨɬɜɨɞɚ ɢ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɩɭɬɹɦɢ. ȼ ɢɬɨɝɟ ɬɟɯɧɢɱɟɫɤɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ-
ɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɩɭɬɢ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ 
ɨɩɪɟɞɟɥɹɸɬ ɩɪɟɞɟɥɶɧɵɣ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɧɚ ɫɨɜɦɟɳɟɧɧɨɣ ɥɢɧɢɢ – ɨɛɵɱɧɨ ɩɨɪɹɞɤɚ 
3 500–4 000 ɦ ɞɥɹ ɫɤɨɪɨɫɬɢ ≈300 ɤɦ/ɱ (ɤɚɤ ɧɚ 
ɥɢɧɢɢ ɇɸɪɧɛɟɪɝ – ɂɧɝɨɥɶɲɬɚɞɬ) [5]. ȿɫɥɢ ɩɵ-
ɬɚɬɶɫɹ ɫɞɟɥɚɬɶ ɪɚɞɢɭɫ ɦɟɧɶɲɟ, ɩɪɢɞɟɬɫɹ ɫɧɢ-
ɠɚɬɶ ɫɤɨɪɨɫɬɶ ɢɥɢ ɜɜɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ 
(ɧɚɤɥɨɧ ɤɭɡɨɜɚ, ɨɝɪɚɧɢɱɟɧɢɟ ɞɥɢɧɵ ɢ ɦɚɫɫɵ 
ɫɨɫɬɚɜɨɜ ɢ ɬ.ɩ.). 

ǘǬǶǽǴǸǬǷȈǹȇǵ ǼǬǰǴǿǽ ǶǼǿǯǺǮȇȁ ǶǼǴǮȇȁ 
Ⱥɧɚɥɢɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɋɆ ɜ ɪɚɡ-

ɥɢɱɧɵɯ ɫɬɪɚɧɚɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟɰɟɥɟɫɨɨɛ-
ɪɚɡɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɤɪɭɝɨɜɵɯ ɤɪɢɜɵɯ ɫ ɪɚɞɢ-
ɭɫɚɦɢ ɛɨɥɟɟ 15 000 ɦ. ɋɨɝɥɚɫɧɨ [15], ɦɚɤɫɢ-
ɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɤɪɭɝɨɜɨɣ ɤɪɢɜɨɣ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɝɪɚɧɢɱɟɧ 14 000 ɦ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɷɤɫɩɥɭɚ-
ɬɚɰɢɨɧɧɵɦɢ ɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ. ɉɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɯ ɥɢɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ 
ɜɟɫɶ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɦɚɝɢɫɬɪɚɥɢ, ɩɨɫɤɨɥɶɤɭ 
ɱɪɟɡɦɟɪɧɨ ɛɨɥɶɲɢɟ ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɩɪɢɜɨɞɹɬ 
ɤ ɪɹɞɭ ɩɪɨɛɥɟɦ, ɜɤɥɸɱɚɹ ɫɥɨɠɧɨɫɬɢ ɜ ɬɟɤɭɳɟɦ 
ɫɨɞɟɪɠɚɧɢɢ ɩɭɬɢ ɢ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɪɟɦɨɧɬ-
ɧɵɯ ɪɚɛɨɬ. Ɇɚɥɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɪɢɜɢɡɧɵ 
ɡɚɬɪɭɞɧɹɸɬ ɞɢɚɝɧɨɫɬɢɤɭ ɢ ɤɨɧɬɪɨɥɶ ɝɟɨɦɟɬɪɢɢ 
ɩɭɬɢ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɷɤɫɩɥɭ-
ɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬɚɯ [3]. 

ɉɨɞɞɟɪɠɚɧɢɟ ɝɥɚɞɤɨɫɬɢ ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ 
ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɢ ɪɟɦɨɧɬɚ ɩɨɫɥɟ ɜɜɨɞɚ ɥɢɧɢɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 
ȼɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɹɜɥɹɟɬɫɹ 
ɝɟɨɦɟɬɪɢɹ ɤɪɢɜɵɯ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɚɛɫɨɥɸɬɧɵɦ 
ɡɧɚɱɟɧɢɟɦ ɫɢɧɭɫ-ɜɟɪɡɭɫɚ (ɫɬɪɟɥɤɢ ɞɭɝɢ) ɢɥɢ ɤɨ-

ɫɢɧɭɫ-ɜɟɪɡɭɫɚ (ɢɡɦɟɪɟɧɢɹ ɧɟɪɚɜɧɵɯ ɯɨɪɞ), ɤɨɬɨ-
ɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɞɢɧɚɦɢɱɟ-
ɫɤɢɯ ɧɚɝɪɭɡɨɤ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɫɬɢ ɞɜɢɠɟ-
ɧɢɹ ɩɨɟɡɞɨɜ [3]. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ Ʉɢɬɚɟ ɩɨɟɡɞɚ, ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɪɟɥɶɫɨɜɵɯ ɩɭɬɟɣ, 
ɨɫɧɚɳɟɧɵ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɩɪɨɜɨ-
ɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɤɚɤ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ, ɬɚɤ ɢ ɩɪɢ 
ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ. ȼ ɭɫɥɨɜɢɹɯ ɨɛɵɱ-
ɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɩɪɢ ɪɚɞɢɭɫɚɯ ɤɪɢɜɵɯ R ≤ 8 000 ɦ 
ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɬɨɱɧɨ-
ɫɬɶɸ. Ɉɞɧɚɤɨ ɩɪɢ R > 8 000 ɦ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢ ɮɢɤɫɢɪɭɟɬ ɨɬɦɟɬɤɭ «F», ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ 
ɫɨɦɧɟɧɢɹ ɜ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɞɚɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɚ 
ɭɱɚɫɬɤɚɯ ɫ ɛɨɥɶɲɢɦɢ ɪɚɞɢɭɫɚɦɢ ɤɪɢɜɵɯ. Ɉɫ-
ɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɟɬɨɱɧɨɫɬɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨ-
ɱɟɤ, ɬɚɤ ɤɚɤ ɩɪɢ ɛɨɥɶɲɢɯ ɪɚɞɢɭɫɚɯ ɤɪɢɜɵɯ ɢɡ-
ɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɢ ɩɭɬɢ ɫɬɚɧɨɜɹɬɫɹ ɦɢɧɢɦɚɥɶ-
ɧɵɦɢ ɢ ɬɪɭɞɧɨɪɚɡɥɢɱɢɦɵɦɢ ɜ ɪɚɡɧɵɯ ɬɨɱɤɚɯ 
ɢɡɦɟɪɟɧɢɹ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɬɨɱɧɨɫɬɢ 
ɞɢɚɝɧɨɫɬɢɤɢ ɢ ɜɨɡɦɨɠɧɵɦ ɨɲɢɛɤɚɦ ɩɪɢ ɢɧɬɟɪ-
ɩɪɟɬɚɰɢɢ ɫɨɫɬɨɹɧɢɹ ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ [15]. 

ɇɚ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɥɢɧɢɢ «Ƚɭɚɧɞɭɧ – ɒɷɧɶɱɠɷɧɶ» ɢɦɟɟɬɫɹ ɦɧɨ-
ɠɟɫɬɜɨ ɤɪɢɜɵɯ ɫ ɛɨɥɶɲɢɦɢ ɪɚɞɢɭɫɚɦɢ ɜ ɞɢɚɩɚ-
ɡɨɧɟ 10 000–70 000 ɦ [15], ɱɬɨ ɫɨɡɞɚɟɬ ɡɧɚɱɢ-
ɬɟɥɶɧɵɟ ɫɥɨɠɧɨɫɬɢ ɩɪɢ ɢɯ ɨɛɫɥɭɠɢɜɚɧɢɢ. Ɉɫ-
ɧɨɜɧɚɹ ɩɪɨɛɥɟɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ 
ɪɚɞɢɭɫɚɯ ɫɜɵɲɟ 10 000 ɦ ɢ ɮɚɤɬɢɱɟɫɤɨɦ ɩɪɟ-
ɜɵɲɟɧɢɢ ɧɚɪɭɠɧɨɝɨ ɪɟɥɶɫɚ ɜ 10 ɦɦ ɞɢɚɝɧɨɫɬɢ-
ɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɫɨɫɬɨɹɧɢɹ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɩɭɬɢ, ɧɟ ɦɨɝɭɬ 
ɤɨɪɪɟɤɬɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɹɜɥɹɟɬɫɹ ɥɢ ɞɚɧɧɵɣ ɭɱɚ-
ɫɬɨɤ ɩɪɹɦɨɥɢɧɟɣɧɵɦ ɢɥɢ ɤɪɢɜɨɣ. ɗɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɡɚɬɪɭɞɧɟɧɢɹɦ ɩɪɢ ɤɨɧɬɪɨɥɟ ɝɟɨɦɟɬɪɢɢ ɩɭɬɢ, 
ɩɨɫɤɨɥɶɤɭ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɢɚɝɧɨ-
ɫɬɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɧɟ ɪɚɫɩɨɡɧɚɟɬ ɞɟɮɨɪɦɚ-
ɰɢɢ ɩɭɬɢ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɵɹɜ-
ɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ ɜɨɡɦɨɠɧɵɯ ɞɟɮɟɤɬɨɜ. Ɍɚ-
ɤɢɦ ɨɛɪɚɡɨɦ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɫɭɳɟɫɬɜɢɦɨɫɬɢ 
ɪɟɦɨɧɬɚ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɪɚɞɢɭɫ 
ɤɪɢɜɨɣ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 10 000 ɦ, ɩɨ-
ɫɤɨɥɶɤɭ ɷɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɦɨɧɢɬɨɪɢɧɝ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢ ɩɨɜɵɲɚɟɬ ɬɨɱɧɨɫɬɶ ɞɢɚɝɧɨ-
ɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹ ɪɟɥɶɫɨɜɨɝɨ ɩɭɬɢ. 

Ⱦɥɹ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ 
ɫ ɩɪɨɟɤɬɧɵɦɢ ɫɤɨɪɨɫɬɹɦɢ 250, 300, 350 ɢ 
400 ɤɦ/ɱ ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɞɢɭ-
ɫɚɦ ɤɪɭɝɨɜɵɯ ɤɪɢɜɵɯ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɤɪɢɜɨɣ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 15 000 ɦ, ɩɨ-
ɫɤɨɥɶɤɭ ɤɪɢɜɵɟ ɫ ɛɨɥɶɲɢɦɢ ɪɚɞɢɭɫɚɦɢ ɫɨɡɞɚ-
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ɸɬ ɬɪɭɞɧɨɫɬɢ ɩɪɢ ɞɢɚɝɧɨɫɬɢɤɟ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ 
ɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɦɟɠɞɭ ɛɟɡ-
ɨɩɚɫɧɨɫɬɶɸ ɞɜɢɠɟɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ 
ɫɬɚɧɞɚɪɬɧɵɣ ɪɚɞɢɭɫ ɤɪɢɜɨɣ ɨɝɪɚɧɢɱɟɧ 
10 000 ɦ. ɗɬɢ ɧɨɪɦɚɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɡɜɨ-
ɥɹɸɬ ɩɨɞɞɟɪɠɢɜɚɬɶ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɭɬɢ, ɦɢɧɢ-
ɦɢɡɢɪɨɜɚɬɶ ɢɡɧɨɫ ɪɟɥɶɫɨɜ ɢ ɤɨɥɟɫɧɵɯ ɩɚɪ, ɚ 
ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɨɱɧɨɫɬɶ ɢɡɦɟɪɟɧɢɣ ɩɪɢ 
ɩɪɨɜɟɪɤɟ ɝɟɨɦɟɬɪɢɢ ɩɭɬɢ, ɱɬɨ ɤɪɢɬɢɱɧɨ ɞɥɹ 
ɛɟɡɨɩɚɫɧɨɣ ɢ ɷɮɮɟɤɬɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɵ-
ɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ. 

Ⱦɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ ɠɟ-
ɥɟɡɧɵɯ ɞɨɪɨɝ ɜ əɩɨɧɢɢ, Ɏɪɚɧɰɢɢ ɢ Ƚɟɪɦɚɧɢɢ 
ɜɨɡɜɨɞɢɥɢɫɶ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɭɱɚɫɬɤɢ ɞɥɹ 
ɢɫɩɵɬɚɧɢɣ, ɜɟɪɢɮɢɤɚɰɢɢ ɪɚɫɱɟɬɨɜ ɢ ɞɨɪɚɛɨɬɤɢ 
ɩɪɨɟɤɬɨɜ, ɱɬɨ ɫɧɢɠɚɥɨ ɪɢɫɤɢ ɢ ɭɬɨɱɧɹɥɨ ɩɚɪɚ-
ɦɟɬɪɵ ɩɭɬɢ. Ɉɩɵɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɞɥɹ ɬɨɱɧɨɫɬɢ 
ɝɟɨɦɟɬɪɢɢ ɩɭɬɢ ɧɚ ɤɪɢɜɵɯ ɧɟɨɛɯɨɞɢɦɵ ɛɚɡɢɫ-
ɧɵɟ ɫɜɚɢ ɫ ɲɚɝɨɦ 10 ɦ ɢ ɩɨɝɪɟɲɧɨɫɬɶɸ ɧɟ ɛɨ-
ɥɟɟ 1 ɦɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɬɚɛɢɥɶɧɨɫɬɶ ɪɟɥɶ-
ɫɨɜ, ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɞɟɮɨɪɦɚɰɢɢ ɢ ɦɢɧɢɦɢɡɢ-
ɪɭɟɬ ɢɡɧɨɫ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɟɡɞɨɜ ɧɚ ɜɵɫɨɤɢɯ 
ɫɤɨɪɨɫɬɹɯ [15]. 

ɇɚ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɜɵɫɨɤɨɫɤɨ-
ɪɨɫɬɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ Ɏɪɚɧɰɢɢ ɢɫɫɥɟɞɨɜɚɥɢ 
ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɪɢɜɵɯ ɢ ɩɪɟɞɟɥɶɧɵɟ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ. ɇɚ ɥɢɧɢɢ «TGV-PSE» 
(80 ɤɦ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɤɪɢɜɨɣ 10 000 ɦ 
ɩɨɡɜɨɥɢɥ ɬɟɫɬɢɪɨɜɚɬɶ ɩɨɟɡɞɚ ɧɚ ɫɤɨɪɨɫɬɢ ɫɜɵɲɟ 
345 ɤɦ/ɱ, ɨɛɟɫɩɟɱɢɜɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɢ 
ɦɢɧɢɦɢɡɢɪɭɹ ɞɢɧɚɦɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ. ɇɚ ɥɢɧɢɢ 
«TGV-A» (66 ɤɦ) ɪɚɞɢɭɫɵ ɜɚɪɶɢɪɨɜɚɥɢɫɶ ɨɬ 
6 000 ɞɨ 15 000 ɦ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɩɪɨɜɟɫɬɢ ɢɫ-
ɩɵɬɚɧɢɹ ɧɚ ɫɤɨɪɨɫɬɹɯ ɛɨɥɟɟ 350 ɤɦ/ɱ. Ɋɚɡɧɨɨɛ-
ɪɚɡɢɟ ɤɪɢɜɵɯ ɩɨɦɨɝɥɨ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɬɪɚɫɫɵ 
ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɟɡɞɨɜ ɢ ɩɥɚɜɧɨɫɬɶ ɯɨɞɚ. 
ɂɬɨɝɢ ɢɫɩɵɬɚɧɢɣ ɩɨɞɬɜɟɪɞɢɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɪɚɞɢɭɫɨɜ 10 000–15 000 ɦ ɞɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɤɨɦɮɨɪɬɚ ɩɚɫɫɚɠɢɪɨɜ, ɫɬɚɜ ɨɫɧɨɜɨɣ ɞɥɹ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɹ ɧɨɜɵɯ ȼɋɆ. 

ɇɚ ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ ɜɵɫɨɤɨɫɤɨ-
ɪɨɫɬɧɵɯ ɠɟɥɟɡɧɵɯ ɞɨɪɨɝ Ƚɟɪɦɚɧɢɢ ɢɫɫɥɟɞɨɜɚ-
ɥɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɪɚɫɫɵ ɢ ɭɫɬɨɣɱɢ-
ɜɨɫɬɶ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. ɇɚ ɥɢɧɢɢ «Ƚɚɧɧɨɜɟɪ 
– ȼɸɪɰɛɭɪɝ» (26 ɤɦ) ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɤɪɢɜɵɟ 
ɪɚɞɢɭɫɨɦ 5 300, 7 000 ɢ 32 000 ɦ, ɝɞɟ ɛɵɥ ɭɫɬɚ-
ɧɨɜɥɟɧ ɪɟɤɨɪɞ ɫɤɨɪɨɫɬɢ 345 ɤɦ/ɱ. ɗɬɨ ɩɨɡɜɨɥɢ-
ɥɨ ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɝɟɨɦɟɬɪɢɢ ɩɭɬɢ ɧɚ ɩɨɜɟɞɟ-
ɧɢɟ ɩɨɟɡɞɨɜ ɢ ɩɪɟɞɟɥɶɧɵɟ ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ. ɇɚ ɥɢɧɢɢ «Ɇɚɧɝɟɣɦ – ɒɬɭɬɝɚɪɬ» (39 ɤɦ) 

ɪɚɞɢɭɫɵ ɤɪɢɜɵɯ ɛɵɥɢ ɧɨɪɦɢɪɨɜɚɧɵ ɞɨ 5 000 ɦ, 
ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɥɨ ɛɚɥɚɧɫ ɦɟɠɞɭ ɛɟɡɨɩɚɫɧɨɫɬɶɸ, 
ɩɥɚɜɧɨɫɬɶɸ ɯɨɞɚ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢ-
ɟɦ. Ɋɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɩɨɞɬɜɟɪɞɢɥɢ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ ɨɩɬɢɦɚɥɶɧɨɝɨ ɞɢɚɩɚɡɨ-
ɧɚ ɪɚɞɢɭɫɨɜ ɞɥɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɤɨɦ-
ɮɨɪɬɚ ɩɚɫɫɚɠɢɪɨɜ ɢ ɫɧɢɠɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-
ɧɵɯ ɡɚɬɪɚɬ [15]. 

ɇɚ ɪɚɧɟɟ ɩɨɫɬɪɨɟɧɧɵɯ ȼɋɆ əɩɨɧɢɢ ɧɟ 
ɛɵɥɨ ɠɟɫɬɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 
ɪɚɞɢɭɫɭ ɤɪɢɜɵɯ, ɱɬɨ ɩɨɡɜɨɥɹɥɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɡɧɚɱɟɧɢɹ ɫɜɵɲɟ 10 000 ɦ. Ɉɞɧɚɤɨ ɜ ɯɨɞɟ ɢɫɩɵ-
ɬɚɧɢɣ ɧɨɜɨɣ ȼɋɆ ɞɥɹ ɫɤɨɪɨɫɬɢ 350 ɤɦ/ɱ ɛɵɥɨ 
ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɨɝɪɚɧɢɱɢɬɶ ɪɚɞɢɭɫ 8 000 ɦ (ɫ 
ɯɨɪɞɨɣ 10 ɦ). ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɯɧɢɱɟɫɤɢɦɢ ɢ ɷɤɫ-
ɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɭɩɪɨɳɚɸɳɢɦɢ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. 

Ⱦɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɫɨɫɬɨɹɧɢɹ ɩɭɬɢ ɢ ɤɨɧ-
ɬɚɤɬɧɨɣ ɫɟɬɢ ɧɚ ɜɫɟɯ ɥɢɧɢɹɯ ɋɢɧɤɚɧɫɷɧ ɩɪɢ-
ɦɟɧɹɟɬɫɹ Shinkansen Electric Track Doctor 
Yellow Type 923 («ɀɟɥɬɵɣ Ⱦɨɤɬɨɪ»). ɗɬɨɬ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɟɡɞ ɨɫɧɚɳɟɧ ɜɵɫɨɤɨ-
ɬɨɱɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɤɨɧ-
ɬɪɨɥɢɪɨɜɚɬɶ ɪɟɥɶɫɵ ɢ ɤɨɧɬɚɤɬɧɭɸ ɫɟɬɶ ɜ ɪɟ-
ɚɥɶɧɨɦ ɜɪɟɦɟɧɢ. Ɋɚɛɨɱɚɹ ɫɤɨɪɨɫɬɶ ɞɢɚɝɧɨɫɬɢ-
ɤɢ ɞɨɫɬɢɝɚɟɬ 270 ɤɦ/ɱ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɹɜ-
ɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɡɚɦɟɞɥɟɧɢɹ 
ɞɜɢɠɟɧɢɹ [16]. 

 
ǝǼǬǮǹǴǾǱǷȈǹȇǵ ǬǹǬǷǴǳ: ǽǺǮǸǱȅǱǹǹȇǱ 
Ǵ ǮȇǰǱǷǱǹǹȇǱ ǷǴǹǴǴ ǮȇǽǺǶǺǽǶǺǼǺǽǾǹȇȁ 
ǸǬǯǴǽǾǼǬǷǱǵ 

ɂɧɠɟɧɟɪɧɵɟ ɚɫɩɟɤɬɵ. ɋɨɜɦɟɳɟɧɧɵɟ 
ɦɚɝɢɫɬɪɚɥɢ ɬɪɟɛɭɸɬ ɛɨɥɟɟ ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɫɫɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɱɢɫɬɨ ɩɚɫ-
ɫɚɠɢɪɫɤɢɦɢ ȼɋɆ. ȼ ɱɚɫɬɧɨɫɬɢ, ɪɚɞɢɭɫɵ ɤɪɢ-
ɜɵɯ ɞɟɥɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ, ɚ 
ɭɤɥɨɧɵ – ɦɢɧɢɦɚɥɶɧɵɦɢ, ɱɬɨɛɵ ɭɞɨɜɥɟɬɜɨ-
ɪɢɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɫɚɦɨɝɨ ɦɟɞɥɟɧɧɨɝɨ ɢ ɬɹɠɟ-
ɥɨɝɨ ɩɨɟɡɞɚ ɧɚ ɥɢɧɢɢ. ȼ ɢɬɨɝɟ ɬɪɚɫɫɚ ɩɨɥɭɱɚ-
ɟɬɫɹ ɦɟɧɟɟ ɝɢɛɤɨɣ: ɟɟ ɫɥɨɠɧɟɟ ɜɩɢɫɚɬɶ ɜ ɫɬɟɫ-
ɧɟɧɧɵɣ ɤɨɪɢɞɨɪ. ɇɚɩɪɢɦɟɪ, ɩɨɥɧɨɫɬɶɸ ɜɵɞɟ-
ɥɟɧɧɚɹ ȼɋɆ ɦɨɠɟɬ ɩɨɡɜɨɥɢɬɶ ɫɟɛɟ ɨɬɤɥɨɧɟɧɢɟ 
ɬɪɚɫɫɵ ɫ ɦɟɧɶɲɢɦ ɪɚɞɢɭɫɨɦ ɢɥɢ ɩɨɣɬɢ ɩɨ ɛɨ-
ɥɟɟ ɤɪɭɬɨɦɭ ɫɤɥɨɧɭ, ɬɨɝɞɚ ɤɚɤ ɧɚ ɫɨɜɦɟɳɟɧɧɨɣ 
ɥɢɧɢɢ ɬɚɤɢɟ ɨɬɤɥɨɧɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɵ ɛɟɡ 
ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ. Ɍɚɤ, ɜɨ Ɏɪɚɧɰɢɢ ɧɨɜɚɹ 
ɩɚɫɫɚɠɢɪɫɤɚɹ ȼɋɆ ɜ ɝɨɪɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ ɦɨ-
ɠɟɬ ɫɥɟɞɨɜɚɬɶ ɩɨ ɭɤɥɨɧɭ 35 ‰, ɚ ɚɧɚɥɨɝɢɱɧɚɹ 
ɥɢɧɢɹ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɧɚ ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ, ɜɵ-
ɧɭɠɞɟɧɚ ɛɵɥɚ ɛɵ ɢɞɬɢ ɩɨ ɞɥɢɧɧɨɦɭ ɬɨɧɧɟɥɸ 
ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɭɤɥɨɧɚ ≈12–18 ‰ [1]. 
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Ʉɚɤ ɜɢɞɧɨ, ɢɧɠɟɧɟɪɧɚɹ ɰɟɧɚ ɤɨɦɩɪɨɦɢɫ-
ɫɚ – ɛɨɥɟɟ ɩɪɨɬɹɠɟɧɧɵɟ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɫɨɨɪɭ-
ɠɟɧɢɹ (ɬɨɧɧɟɥɢ, ɜɢɚɞɭɤɢ) ɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɛɨɥɶ-
ɲɚɹ ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɜɦɟɳɟɧɧɨɣ ɥɢ-
ɧɢɢ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɬɚɤɚɹ ɥɢɧɢɹ ɭɧɢɜɟɪɫɚɥɶ-
ɧɚ ɢ ɦɨɠɟɬ ɡɚɦɟɧɢɬɶ ɫɨɛɨɣ ɞɜɟ ɨɬɞɟɥɶɧɵɟ ɬɪɚɫ-
ɫɵ. ȼɵɞɟɥɟɧɧɵɟ ȼɋɆ ɩɨɡɜɨɥɹɸɬ ɞɨɫɬɢɱɶ ɦɚɤ-
ɫɢɦɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɪɨɮɢɥɹ 
ɞɥɹ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ, ɧɨ ɬɪɟɛɭɸɬ ɥɢɛɨ 
ɧɚɥɢɱɢɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɟɬɢ ɞɥɹ ɝɪɭɡɨɜɵɯ, ɥɢɛɨ 
ɨɬɤɚɡɚ ɨɬ ɩɟɪɟɜɨɡɤɢ ɝɪɭɡɨɜ ɜ ɞɚɧɧɨɦ ɤɨɪɢɞɨɪɟ. 

Ʉɪɨɦɟ ɝɟɨɦɟɬɪɢɢ ɩɭɬɢ, ɜɚɠɧɨ ɭɫɬɪɨɣɫɬɜɨ 
ɩɭɬɟɜɨɝɨ ɪɚɡɜɢɬɢɹ ɢ ɫɬɪɟɥɨɱɧɵɟ ɩɟɪɟɜɨɞɵ. ɇɚ 
ɱɢɫɬɨ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɥɢɧɢɢ ɨɛɵɱɧɨ ɦɟɧɶɲɟ 
ɫɬɚɧɰɢɣ ɢ ɨɬɜɟɬɜɥɟɧɢɣ – ɬɨɥɶɤɨ ɤɪɭɩɧɵɟ ɭɡɥɵ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɫɤɨɪɨɫɬɧɵɦɢ ɫɬɪɟɥɤɚɦɢ (ɧɚɩɪɢ-
ɦɟɪ, ɩɟɪɟɜɨɞ ɬɢɩɚ 1:26,5 ɢɥɢ 1:33, ɩɨɡɜɨɥɹɸɳɢɣ 
ɫɯɨɞ ɧɚ 160–230 ɤɦ/ɱ). ɇɚ ɫɨɜɦɟɳɟɧɧɵɯ ɥɢɧɢɹɯ 
ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɛɨɥɶɲɟ ɫɨɟɞɢɧɟɧɢɣ ɫ 
ɨɛɵɱɧɨɣ ɫɟɬɶɸ (ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ 
ɡɚɯɨɞɢɥɢ ɧɚ ɦɚɝɢɫɬɪɚɥɶ ɢɥɢ ɫɯɨɞɢɥɢ ɫ ɧɟɟ), ɜɨɡ-
ɦɨɠɧɨ, ɜɵɞɟɥɟɧɢɟ ɨɛɝɨɧɧɵɯ ɩɭɬɟɣ ɧɚ ɫɬɚɧɰɢɹɯ 
ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɤɨɪɨɫɬɧɵɯ ɩɨɟɡɞɨɜ ɦɢɦɨ ɦɟɞɥɟɧ-
ɧɵɯ. ɋɬɪɟɥɨɱɧɵɟ ɩɟɪɟɜɨɞɵ ɞɥɹ ɬɹɠɟɥɵɯ ɝɪɭɡɨ-
ɜɵɯ ɩɨɬɨɤɨɜ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɩɨɜɵɲɟɧɧɨɣ 
ɩɪɨɱɧɨɫɬɶɸ (ɧɚɩɪɢɦɟɪ, ɡɚɤɚɥɟɧɧɵɟ ɤɪɟɫɬɨɜɢɧɵ) 
– ɷɬɨ ɭɫɥɨɠɧɹɟɬ ɤɨɧɫɬɪɭɤɰɢɸ ɫɤɨɪɨɫɬɧɵɯ ɫɬɪɟ-
ɥɨɤ. ɑɚɫɬɨ ɩɪɨɛɥɟɦɭ ɪɟɲɚɸɬ ɫɧɢɠɟɧɢɟɦ ɫɤɨɪɨ-
ɫɬɢ ɧɚ ɛɨɤɨɜɵɟ ɩɭɬɢ ɞɥɹ ɝɪɭɡɨɜɵɯ ɫɨɫɬɚɜɨɜ 
(ɧɚɩɪɢɦɟɪ, ɛɨɤɨɜɨɣ ɩɭɬɶ ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ 
100 ɤɦ/ɱ ɱɟɪɟɡ ɫɬɪɟɥɤɭ, ɬɨɝɞɚ ɤɚɤ ɩɚɫɫɚɠɢɪɫɤɢɣ 
ɩɨ ɩɪɹɦɨɦɭ ɩɪɨɞɨɥɠɚɟɬ ɞɜɢɠɟɧɢɟ +300 ɤɦ/ɱ). ȼ 
ɰɟɥɨɦ, ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɱɚɫɬɢ ɜɵɞɟɥɟɧɧɚɹ ȼɋɆ 
ɨɩɬɢɦɢɡɢɪɨɜɚɧɚ ɩɨɞ ɨɞɧɨɪɨɞɧɵɣ ɬɪɚɮɢɤ, ɬɨɝɞɚ 
ɤɚɤ ɫɨɜɦɟɳɟɧɧɚɹ – ɷɬɨ ɜɫɟɝɞɚ ɤɨɦɩɪɨɦɢɫɫ ɩɪɨɱ-
ɧɨɫɬɢ ɢ ɩɥɚɜɧɨɫɬɢ ɯɨɞɚ. 

Эɤɨɧɨɦɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ. Ɋɚɡɜɢɬɢɟ ɫɨɜ-
ɦɟɳɟɧɧɵɯ ɥɢɧɢɣ ɢ ɨɬɞɟɥɶɧɵɯ ȼɋɆ ɢɦɟɟɬ ɤɚɤ 
ɩɪɟɢɦɭɳɟɫɬɜɚ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɷɤɨɧɨɦɢɤɢ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɫɨɜɦɟɳɟɧɧɨɣ ɦɚɝɢ-
ɫɬɪɚɥɢ ɡɚɱɚɫɬɭɸ ɞɨɪɨɠɟ ɜ ɪɚɫɱɟɬɟ ɧɚ ɤɢɥɨɦɟɬɪ, 
ɩɨɫɤɨɥɶɤɭ ɬɪɟɛɭɟɬɫɹ ɫɨɛɥɸɞɚɬɶ ɛɨɥɟɟ ɫɬɪɨɝɢɟ 
ɩɚɪɚɦɟɬɪɵ ɬɪɚɫɫɵ (ɛɨɥɶɲɢɟ ɪɚɞɢɭɫɵ, ɦɚɥɵɟ 
ɭɤɥɨɧɵ), ɚ ɷɬɨ ɜɟɞɟɬ ɤ ɭɞɥɢɧɟɧɢɸ ɩɭɬɢ ɢ ɤ 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɬɨɧɧɟɥɟɣ, ɷɫɬɚ-
ɤɚɞ, ɭɤɪɟɩɥɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨ ɨɰɟɧɤɚɦ, 
ɫɧɢɠɟɧɢɟ ɭɤɥɨɧɨɜ ɫ 30 ɞɨ 12 ‰ ɢ ɭɜɟɥɢɱɟɧɢɟ 
ɪɚɞɢɭɫɨɜ ɤɪɢɜɵɯ ɩɨɱɬɢ ɜɞɜɨɟ ɩɨɜɵɲɚɟɬ ɫɬɨɢ-
ɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ 15–20 % ɡɚ ɫɱɟɬ ɨɛɴɟɦɚ 
ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ɉɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɫɨɜɦɟɳɟɧɧɚɹ ɥɢɧɢɹ ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ ɞɜɚ ɜɢɞɚ ɩɟɪɟɜɨɡɨɤ. ȿɫɥɢ ɛɵ ɫɬɪɨɢɥɢɫɶ 

ɨɬɞɟɥɶɧɵɟ ɩɚɪɚɥɥɟɥɶɧɵɟ ɥɢɧɢɢ (ɩɚɫɫɚɠɢɪɫɤɚɹ 
ȼɋɆ ɢ ɬɪɚɞɢɰɢɨɧɧɚɹ ɝɪɭɡɨɜɚɹ), ɫɭɦɦɚɪɧɵɟ 
ɡɚɬɪɚɬɵ ɛɵɥɢ ɛɵ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ. Ɍɚɤɢɦ ɨɛ-
ɪɚɡɨɦ, ɜ ɤɨɪɢɞɨɪɚɯ ɫ ɧɟɜɵɫɨɤɢɦ ɩɚɫɫɚɠɢɪɨɩɨ-
ɬɨɤɨɦ ɫɨɜɦɟɳɟɧɢɟ ɦɨɠɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜ-
ɞɵɜɚɬɶɫɹ: ɢɧɜɟɫɬɢɰɢɢ ɜ ɨɞɧɭ ɥɢɧɢɸ ɨɤɭɩɚɸɬɫɹ 
ɢ ɡɚ ɫɱɟɬ ɝɪɭɡɨɜɨɝɨ ɬɪɚɮɢɤɚ ɬɨɠɟ [10]. 

Ɉɩɟɪɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɞɨɯɨɞɵ ɬɚɤɠɟ 
ɨɬɥɢɱɚɸɬɫɹ. ȼɵɞɟɥɟɧɧɚɹ ȼɋɆ, ɧɟ ɢɫɩɵɬɵɜɚ-
ɸɳɚɹ ɜɥɢɹɧɢɹ ɦɟɞɥɟɧɧɵɯ ɩɨɟɡɞɨɜ, ɦɨɠɟɬ ɩɨɞ-
ɞɟɪɠɢɜɚɬɶ ɜɵɫɨɤɭɸ ɫɪɟɞɧɸɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟ-
ɧɢɹ, ɱɬɨ ɫɨɤɪɚɳɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɩɨɞɜɢɠɧɨɦ 
ɫɨɫɬɚɜɟ (ɦɟɧɶɲɟ ɫɨɫɬɚɜɨɜ ɢ ɛɪɢɝɚɞ ɞɥɹ ɜɵɩɨɥ-
ɧɟɧɢɹ ɪɚɫɩɢɫɚɧɢɹ). Ʉɪɨɦɟ ɬɨɝɨ, ɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɩɭɬɢ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ ɜ ɧɨɱ-
ɧɵɟ ɨɤɧɚ, ɤɨɝɞɚ ɩɚɫɫɚɠɢɪɫɤɢɟ ɩɨɟɡɞɚ ɧɟ ɯɨɞɹɬ. 
ɇɚ ɫɨɜɦɟɳɟɧɧɨɣ ɥɢɧɢɢ ɞɚɧɧɚɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɨɬɫɭɬɫɬɜɭɟɬ: ɟɫɥɢ ɩɥɚɧɢɪɭɟɬɫɹ ɝɪɭɡɨɜɨɟ ɞɜɢɠɟ-
ɧɢɟ ɧɨɱɶɸ, ɬɨ ɨɤɧɚ ɞɥɹ ɪɟɦɨɧɬɚ ɩɪɢɞɟɬɫɹ 
ɧɚɡɧɚɱɚɬɶ ɤɨɪɨɬɤɢɦɢ ɮɪɚɝɦɟɧɬɚɦɢ ɞɧɟɦ ɢɥɢ 
ɪɚɧɧɢɦ ɭɬɪɨɦ, ɥɢɛɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɢɨɫɬɚɧɚɜ-
ɥɢɜɚɬɶ ɝɪɭɡɨɜɨɟ ɞɜɢɠɟɧɢɟ. ɗɬɨ ɭɫɥɨɠɧɹɟɬ ɥɨ-
ɝɢɫɬɢɤɭ ɢ ɦɨɠɟɬ ɩɨɜɵɲɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ (ɧɨɱ-
ɧɨɣ ɬɪɭɞ, «ɜɫɤɪɵɬɢɟ» ɩɭɬɢ ɱɚɳɟ). ɋ ɞɪɭɝɨɣ 
ɫɬɨɪɨɧɵ, ɫɨɜɦɟɳɟɧɧɚɹ ɦɚɝɢɫɬɪɚɥɶ ɩɪɢɧɨɫɢɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɞɨɯɨɞ ɨɬ ɝɪɭɡɨɜɵɯ ɩɟɪɟɜɨɡɨɤ. 
ȼ ɧɨɱɧɵɟ ɱɚɫɵ, ɤɨɝɞɚ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ ɨɬɫɭɬ-
ɫɬɜɭɟɬ, ɞɨɪɨɝɨɫɬɨɹɳɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɧɟ ɩɪɨ-
ɫɬɚɢɜɚɟɬ, ɬɚɤ ɤɚɤ ɩɨ ɧɟɣ ɢɞɭɬ ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ, 
ɝɟɧɟɪɢɪɭɹ ɜɵɪɭɱɤɭ ɢ ɩɨɜɵɲɚɹ ɤɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɩɢɬɚɥɚ. ɇɚɩɪɢɦɟɪ, ɧɚ ɛɪɢɬɚɧ-
ɫɤɨɣ HS1 ɞɨɯɨɞɵ ɨɬ ɝɪɭɡɨɜɵɯ ɨɩɟɪɚɬɨɪɨɜ ɩɭɫɬɶ 
ɢ ɧɟɜɟɥɢɤɢ, ɧɨ ɫɧɢɠɚɸɬ ɪɚɫɯɨɞɵ ɧɚ ɫɨɞɟɪɠɚ-
ɧɢɟ ɥɢɧɢɢ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜɨ Ɏɪɚɧɰɢɢ ɩɨ ɩɚɫ-
ɫɚɠɢɪɫɤɢɦ ȼɋɆ ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ ɩɨɱɬɢ ɧɟ ɯɨ-
ɞɹɬ, ɢ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɧɨɱɚɦɢ ɮɚɤɬɢɱɟɫɤɢ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ ɪɟɦɨɧ-
ɬɚ. ȿɫɥɢ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ ɜɵɫɨɤɢɣ, ɬɨ ɜɵɞɟɥɟɧ-
ɧɚɹ ɥɢɧɢɹ ɨɤɭɩɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɚɫɫɚɠɢɪɨɜ, ɟɫɥɢ 
ɠɟ ɨɧ ɭɦɟɪɟɧɧɵɣ, ɬɨ ɞɨɛɚɜɥɟɧɢɟ ɝɪɭɡɨɜɨɝɨ 
ɬɪɚɮɢɤɚ ɦɨɠɟɬ ɭɥɭɱɲɢɬɶ ɷɤɨɧɨɦɢɤɭ ɩɪɨɟɤɬɚ. 

ȿɳɟ ɨɞɢɧ ɮɚɤɬɨɪ – ɢɡɧɨɫ ɢ ɪɟɦɨɧɬ. ɋɨɜ-
ɦɟɳɟɧɧɚɹ ɥɢɧɢɹ ɢɡɧɚɲɢɜɚɟɬɫɹ ɛɵɫɬɪɟɟ ɢɡ-ɡɚ 
ɬɹɠɟɥɵɯ ɨɫɟɜɵɯ ɧɚɝɪɭɡɨɤ ɢ ɱɚɫɬɵɯ ɰɢɤɥɨɜ 
ɧɚɝɪɭɡɨɤ (ɨɬ ɝɪɭɡɨɜɵɯ ɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɫɨɫɬɚ-
ɜɨɜ). ɗɬɨ ɜɟɞɟɬ ɤ ɛɨɥɟɟ ɱɚɫɬɨɦɭ ɪɟɦɨɧɬɭ ɪɟɥɶ-
ɫɨɜ, ɱɚɫɬɨɣ ɩɨɞɛɢɜɤɟ ɩɭɬɢ, ɭɫɢɥɟɧɧɨɦɭ ɫɨɞɟɪ-
ɠɚɧɢɸ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ (ɬɹɠɟɥɵɟ ɩɨɟɡɞɚ ɡɧɚɱɢ-
ɬɟɥɶɧɟɟ ɪɚɫɬɹɝɢɜɚɸɬ ɤɨɧɬɚɤɬɧɵɣ ɩɪɨɜɨɞ ɩɪɢ 
ɩɪɨɯɨɞɟ). Ɋɚɫɯɨɞɵ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɬɨɠɟ ɦɨ-
ɝɭɬ ɜɨɡɪɚɫɬɢ, ɟɫɥɢ ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ ɬɹɠɟɥɵɟ ɢ 
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ɬɪɟɛɭɸɬ ɬɹɝɨɜɵɯ ɭɫɢɥɢɣ ɧɚ ɩɨɞɴɟɦɚɯ. ȼɵɞɟ-
ɥɟɧɧɚɹ ɩɚɫɫɚɠɢɪɫɤɚɹ ɥɢɧɢɹ ɜ ɷɬɨɦ ɫɦɵɫɥɟ ɷɤɨ-
ɧɨɦɢɱɧɟɟ: ɨɧɚ ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɥɟɝɤɢɟ ɩɨɟɡɞɚ, 
ɪɟɠɟ ɧɭɠɞɚɟɬɫɹ ɜ ɬɹɠɟɥɨɦ ɪɟɦɨɧɬɟ (ɧɚɩɪɢɦɟɪ, 
ɪɟɥɶɫɵ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɞɨɥɶɲɟ, ɩɨɫɤɨɥɶɤɭ 
ɧɚɝɪɭɡɤɚ 17 ɬ/ɨɫɶ ɩɪɨɬɢɜ 25 ɬ ɩɪɢ ɝɪɭɡɨɜɵɯ ɩɟ-
ɪɟɜɨɡɤɚɯ). ȼɩɪɨɱɟɦ, ɩɪɢ ɝɪɚɦɨɬɧɨɦ ɩɥɚɧɢɪɨɜɚ-
ɧɢɢ (ɨɝɪɚɧɢɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɨɫɶ ɝɪɭɡɨɜɵɯ ɩɨ-
ɟɡɞɨɜ, ɩɪɢɦɟɧɟɧɢɟ ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ) 
ɫɨɜɦɟɳɟɧɧɚɹ ɥɢɧɢɹ ɦɨɠɟɬ ɨɛɫɥɭɠɢɜɚɬɶɫɹ ɫ 
ɩɪɢɟɦɥɟɦɵɦɢ ɡɚɬɪɚɬɚɦɢ. 

ɋɬɨɢɦɨɫɬɶ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɤɨɫɜɟɧɧɨ 
ɬɨɠɟ ɨɬɧɨɫɢɬɫɹ ɤ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɚɫɩɟɤɬɚɦ. 
ɉɪɢ ɪɚɡɞɟɥɶɧɨɦ ɞɜɢɠɟɧɢɢ ɧɭɠɧɵ ɪɚɡɧɵɟ ɬɢɩɵ 
ɩɨɟɡɞɨɜ ɞɥɹ ɪɚɡɧɵɯ ɥɢɧɢɣ, ɚ ɩɪɢ ɫɨɜɦɟɳɟɧɧɨɦ 
ɦɨɠɧɨ ɭɧɢɮɢɰɢɪɨɜɚɬɶ ɱɚɫɬɶ ɩɚɪɤɚ. ɇɨ ɧɚ ɩɪɚɤ-
ɬɢɤɟ ɪɚɡɥɢɱɢɟ ɫɤɨɪɨɫɬɟɣ ɫɬɨɥɶ ɜɟɥɢɤɨ, ɱɬɨ ɢ 
ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɪɚɡɧɵɣ: ɧɚɩɪɢɦɟɪ, ɧɚ ɫɨɜ-
ɦɟɳɟɧɧɨɣ ɥɢɧɢɢ ɛɭɞɭɬ ɢ ɞɨɪɨɝɢɟ ɜɵɫɨɤɨɫɤɨ-
ɪɨɫɬɧɵɟ ɩɨɟɡɞɚ, ɢ ɨɛɵɱɧɵɟ ɥɨɤɨɦɨɬɢɜɵ ɩɨɞ 
ɝɪɭɡ, ɩɨɷɬɨɦɭ ɷɤɨɧɨɦɢɢ ɨɬ ɭɧɢɮɢɤɚɰɢɢ ɧɟɬ. 
ɋɤɨɪɟɟ ɧɚɨɛɨɪɨɬ, ɦɨɝɭɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɫɩɟɰɢ-
ɚɥɶɧɵɟ ɥɨɤɨɦɨɬɢɜɵ ɫ ɩɨɜɵɲɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɞɥɹ ɟɡɞɵ ɩɨ ɤɪɭɬɵɦ ɭɤɥɨɧɚɦ ȼɋɆ (ɟɫɥɢ ɝɪɭɡɨ-
ɜɵɦ ɜɫɟ ɠɟ ɧɚɞɨ ɧɚ ɧɢɯ ɢɞɬɢ). ȼ ɰɟɥɨɦ ɠɟ ɷɤɨ-
ɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɨɜɦɟɳɟɧɧɵɯ ɥɢ-
ɧɢɣ ɩɪɨɹɜɥɹɟɬɫɹ ɬɚɦ, ɝɞɟ ɩɥɨɬɧɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɧɟ ɫɥɢɲɤɨɦ ɜɵɫɨɤɚ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɫɟɝɦɟɧɬɨɜ, ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɟɞɢɧɚɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɨɛɫɥɭɠɢ-
ɜɚɟɬ ɨɛɚ. ȿɫɥɢ ɠɟ ɩɚɫɫɚɠɢɪɫɤɢɣ ɬɪɚɮɢɤ ɨɱɟɧɶ 
ɢɧɬɟɧɫɢɜɧɵɣ (ɤɚɤ ɧɚ ɬɨɤɚɣɞɨ-ɫɢɧɤɚɧɫɷɧɟ ɜ 
əɩɨɧɢɢ ɢɥɢ ɥɢɧɢɢ ɉɚɪɢɠ – Ʌɢɨɧ ɜɨ Ɏɪɚɧɰɢɢ), 
ɬɨ ɥɸɛɨɣ ɝɪɭɡɨɜɨɣ ɩɨɟɡɞ ɛɭɞɟɬ ɦɟɲɚɬɶ, ɢ ɜɵ-
ɝɨɞɧɟɟ ɫɬɪɨɢɬɶ ɨɬɞɟɥɶɧɭɸ ɥɢɧɢɸ. 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɚɫɩɟɤɬɵ. ɉɪɢ ɫɨɜ-
ɦɟɫɬɧɨɦ ɜɟɞɟɧɢɢ ɛɵɫɬɪɨɝɨ ɢ ɦɟɞɥɟɧɧɨɝɨ ɞɜɢ-
ɠɟɧɢɣ ɜɨɡɧɢɤɚɸɬ ɫɥɨɠɧɨɫɬɢ ɫ ɨɪɝɚɧɢɡɚɰɢɟɣ 
ɝɪɚɮɢɤɚ. ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɧɢɢ ɫɧɢɠɚ-
ɟɬɫɹ ɢɡ-ɡɚ ɪɚɡɧɢɰɵ ɫɤɨɪɨɫɬɟɣ: ɦɟɠɞɭ ɫɤɨɪɨɫɬ-
ɧɵɦ ɢ ɬɢɯɨɯɨɞɧɵɦ ɩɨɟɡɞɨɦ ɩɪɢɯɨɞɢɬɫɹ ɞɟɪɠɚɬɶ 
ɛɨɥɶɲɢɣ ɢɧɬɟɪɜɚɥ. Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɷɬɨɝɨ ɷɮ-
ɮɟɤɬɚ ɨɛɵɱɧɨ ɜɵɞɟɥɹɸɬ «ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɨɤɧɚ» 
ɞɥɹ ɝɪɭɡɨɜɵɯ ɫɨɫɬɚɜɨɜ: ɧɚɩɪɢɦɟɪ, ɧɟɫɤɨɥɶɤɨ 
ɱɚɫɨɜ ɧɨɱɶɸ ɢɞɭɬ ɬɨɥɶɤɨ ɝɪɭɡɨɜɵɟ, ɞɧɟɦ – ɬɨɥɶ-
ɤɨ ɩɚɫɫɚɠɢɪɫɤɢɟ. Ʌɢɛɨ ɫɬɪɨɹɬ ɪɚɡɞɟɥɶɧɵɟ ɩɭɬɢ 
ɧɚ ɨɬɞɟɥɶɧɵɯ ɩɟɪɟɝɨɧɚɯ (ɨɛɝɨɧɧɵɟ ɩɭɧɤɬɵ), ɝɞɟ 
ɫɤɨɪɵɣ ɩɨɟɡɞ ɦɨɠɟɬ ɨɛɨɣɬɢ ɝɪɭɡɨɜɨɣ. ȼ ɥɸɛɨɦ 
ɫɥɭɱɚɟ, ɨɛɟɫɩɟɱɢɬɶ ɫɬɨɥɶ ɠɟ ɱɚɫɬɨɟ ɞɜɢɠɟɧɢɟ 
ɷɤɫɩɪɟɫɫɨɜ, ɤɚɤ ɧɚ ɱɢɫɬɨ ɩɚɫɫɚɠɢɪɫɤɨɣ ɥɢɧɢɢ, 
ɧɟ ɩɨɥɭɱɢɬɫɹ, ɬɚɤ ɤɚɤ ɝɪɭɡɨɜɵɟ «ɫɴɟɞɚɸɬ» ɱɚɫɬɶ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. ɇɚɞɟɠɧɨɫɬɶ ɝɪɚɮɢɤɚ 
ɬɨɠɟ ɫɬɪɚɞɚɟɬ: ɩɨɥɨɦɤɚ ɢɥɢ ɡɚɞɟɪɠɤɚ ɝɪɭɡɨɜɨɝɨ 

ɩɨɟɡɞɚ ɧɚ ɫɨɜɦɟɳɟɧɧɨɣ ɥɢɧɢɢ ɡɚɞɟɪɠɢɬ ɢ ɩɚɫ-
ɫɚɠɢɪɫɤɢɟ (ɢ ɧɚɨɛɨɪɨɬ, ɜɧɟɲɬɚɬɧɚɹ ɫɢɬɭɚɰɢɹ ɫ 
ɷɤɫɩɪɟɫɫɨɦ ɨɫɬɚɧɨɜɢɬ ɫɥɟɞɨɜɚɧɢɟ ɝɪɭɡɨɜɵɯ). ɇɚ 
ɜɵɞɟɥɟɧɧɨɣ ȼɋɆ ɷɬɢ ɪɢɫɤɢ ɪɚɡɞɟɥɟɧɵ. 

ɍɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɧɚ ɫɨɜɦɟɳɟɧɧɨɣ 
ɦɚɝɢɫɬɪɚɥɢ ɝɨɪɚɡɞɨ ɫɥɨɠɧɟɟ. ɇɟɨɛɯɨɞɢɦɨ ɭɱɢ-
ɬɵɜɚɬɶ ɪɚɡɧɵɟ ɦɚɪɲɪɭɬɵ ɢ ɩɪɢɨɪɢɬɟɬɵ: ɞɢɫ-
ɩɟɬɱɟɪɢɡɚɰɢɹ ɞɨɥɠɧɚ ɝɢɛɤɨ ɪɟɚɝɢɪɨɜɚɬɶ, ɱɬɨɛɵ 
ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɝɪɚɮɢɤɚ ɛɵɫɬɪɨ ɧɚɡɧɚɱɚɬɶ ɨɛ-
ɝɨɧɵ ɥɢɛɨ ɜɜɨɞɢɬɶ ɡɚɞɟɪɠɤɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɱɬɨɛɵ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɫɭɦɦɚɪɧɵɣ ɭɳɟɪɛ. ɋɨ-
ɜɪɟɦɟɧɧɵɟ ɫɢɫɬɟɦɵ (ETCS Level 2/3, ɞɢɫɩɟɬ-
ɱɟɪɫɤɢɟ ɰɟɧɬɪɵ) ɜ ɰɟɥɨɦ ɫɩɨɫɨɛɧɵ ɚɜɬɨɦɚɬɢ-
ɡɢɪɨɜɚɧɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɦɟɲɚɧɧɵɣ ɩɨɬɨɤ, ɧɨ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɢɦ ɜɵɫɨɤɢɟ – ɧɭɠɧɨ ɬɨɱɧɨ ɪɚɫ-
ɫɱɢɬɵɜɚɬɶ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɩɨɟɡɞɚɦɢ ɫ ɭɱɟ-
ɬɨɦ ɢɯ ɪɚɡɧɨɣ ɞɢɧɚɦɢɤɢ. ɇɚ ɜɵɞɟɥɟɧɧɵɯ ȼɋɆ 
ɜɫɟ ɩɨɟɡɞɚ ɩɪɢɦɟɪɧɨ ɪɚɜɧɨɫɤɨɪɨɫɬɧɵɟ, ɢɧɬɟɪ-
ɜɚɥ ɦɟɠɞɭ ɧɢɦɢ ɩɨɫɬɨɹɧɟɧ (ɧɚɩɪɢɦɟɪ, 5–
10 ɦɢɧ) ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɜɨɞɢɬɫɹ ɤ ɩɨɞɞɟɪɠɚɧɢɸ 
ɷɬɨɝɨ ɬɚɤɬɚ, ɩɨɷɬɨɦɭ ɱɢɫɬɨ ɩɚɫɫɚɠɢɪɫɤɢɟ ɥɢɧɢɢ 
ɫɱɢɬɚɸɬɫɹ ɛɨɥɟɟ ɧɚɞɟɠɧɵɦɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
ɥɸɛɚɹ ɜɧɟɲɬɚɬɧɚɹ ɫɢɬɭɚɰɢɹ ɨɤɚɥɢɡɭɟɬɫɹ ɜ ɩɚɫ-
ɫɚɠɢɪɫɤɨɦ ɫɟɝɦɟɧɬɟ ɢ ɧɟ ɜɥɢɹɟɬ ɧɚ ɝɪɭɡɨɜɨɣ 
ɬɪɚɮɢɤ ɧɚ ɞɪɭɝɢɯ ɥɢɧɢɹɯ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɫɨɜ-
ɦɟɳɟɧɧɚɹ ɥɢɧɢɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɛɨɥɶɲɭɸ ɝɢɛ-
ɤɨɫɬɶ ɫɟɬɢ: ɜ ɫɥɭɱɚɟ ɪɟɦɨɧɬɚ ɢɥɢ ɚɜɚɪɢɢ ɧɚ ɫɨ-
ɫɟɞɧɟɣ ɝɪɭɡɨɜɨɣ ɥɢɧɢɢ, ɩɨ ɧɟɣ ɦɨɠɧɨ ɩɪɨɩɭ-
ɫɬɢɬɶ ɝɪɭɡɨɜɨɣ ɩɨɬɨɤ ɜ ɨɛɯɨɞ, ɱɬɨ ɩɨɜɵɲɚɟɬ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɫɟɣ ɫɢɫɬɟɦɵ ɩɟɪɟɜɨɡɨɤ. Ɍɚɤ, ɟɫ-
ɥɢ ɨɬɞɟɥɶɧɚɹ ɩɚɫɫɚɠɢɪɫɤɚɹ ȼɋɆ ɡɚɤɪɵɬɚ ɧɚ 
ɪɟɦɨɧɬ, ɬɨ ɫɤɨɪɨɫɬɧɵɟ ɩɨɟɡɞɚ ɩɪɢɯɨɞɢɬɫɹ ɢɥɢ 
ɨɬɦɟɧɹɬɶ, ɢɥɢ ɩɟɪɟɜɨɞɢɬɶ ɧɚ ɫɬɚɪɭɸ ɥɢɧɢɸ ɫ 
ɫɢɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɯɨɞɚ. ȿɫɥɢ ɠɟ 
ɥɢɧɢɹ ɫɨɜɦɟɳɟɧɧɚɹ, ɜɫɟɝɞɚ ɟɫɬɶ ɚɥɶɬɟɪɧɚɬɢɜ-
ɧɵɣ ɜɚɪɢɚɧɬ ɩɪɨɩɭɫɤɚ: ɩɨ ɬɨɦɭ ɠɟ ɩɭɬɢ, ɯɨɬɶ ɢ 
ɫ ɭɦɟɧɶɲɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ ɜɵɲɟ ɭ ɫɨɜɦɟɳɟɧɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɚ ɝɪɚɮɢɤɨɜɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ – 

ɭ ɨɛɨɫɨɛɥɟɧɧɨɣ [17]. 
Ɍɟɯɧɢɱɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ – ɟɳɟ ɨɞɢɧ 

ɚɫɩɟɤɬ. ɇɚ ɜɵɞɟɥɟɧɧɨɣ ȼɋɆ ɨɛɵɱɧɨ ɭɫɬɚɧɨɜ-
ɥɟɧɚ ɟɞɢɧɚɹ ɫɢɫɬɟɦɚ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɜɹɡɢ, 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɧɚ ɜɵɫɨɤɢɟ ɫɤɨɪɨɫɬɢ (ɧɚɩɪɢ-
ɦɟɪ, ɤɚɛɢɧɚ ɥɨɤɨɦɨɬɢɜɚ ɩɨɥɭɱɚɟɬ ɫɢɝɧɚɥɵ 
ɧɚɩɪɹɦɭɸ, ɤɚɤ ETCS ɢɥɢ ɌȼɆ). ɇɚ ɫɨɜɦɟɳɟɧ-
ɧɵɯ ɥɢɧɢɹɯ ɱɚɫɬɨ ɩɪɢɯɨɞɢɬɫɹ ɩɨɞɞɟɪɠɢɜɚɬɶ 
ɞɜɟ ɫɢɫɬɟɦɵ: ɫɨɜɪɟɦɟɧɧɭɸ ɞɥɹ ɫɤɨɪɨɫɬɧɵɯ ɩɨ-
ɟɡɞɨɜ ɢ ɬɪɚɞɢɰɢɨɧɧɭɸ ɞɥɹ ɨɛɵɱɧɵɯ (ɱɬɨɛɵ 
ɝɪɭɡɨɜɵɟ ɥɨɤɨɦɨɬɢɜɵ ɛɟɡ ɧɨɜɟɣɲɟɣ ɫɢɫɬɟɦɵ 
ɦɨɝɥɢ ɞɜɢɝɚɬɶɫɹ). ɗɬɨ ɭɫɥɨɠɧɹɟɬ ɢɧɮɪɚɫɬɪɭɤ-
ɬɭɪɭ ɢ ɬɪɟɛɭɟɬ ɞɜɨɣɧɨɝɨ ɤɨɦɩɥɟɤɬɚ ɨɛɨɪɭɞɨɜɚ-
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ɧɢɹ (ɧɚɩɪɢɦɟɪ, ɢ ɚɜɬɨɛɥɨɤɢɪɨɜɤɚ, ɢ ɪɚ-
ɞɢɨɛɥɨɤ). Ɍɚɤɠɟ ɪɚɡɧɹɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɷɥɟɤ-
ɬɪɨɫɧɚɛɠɟɧɢɸ: ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɩɨɟɡɞɚ ɩɨ-
ɬɪɟɛɥɹɸɬ ɛɨɥɶɲɢɟ ɦɨɳɧɨɫɬɢ ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ 
(ɪɚɡɝɨɧ ɞɨ 300 ɤɦ/ɱ), ɬɨɝɞɚ ɤɚɤ ɝɪɭɡɨɜɵɟ – ɞɥɢ-
ɬɟɥɶɧɨ ɬɹɧɭɬ ɧɚ ɩɨɞɴɟɦɟ. ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɫɨɜ-
ɦɟɳɟɧɧɨɣ ɥɢɧɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɚ ɧɚ 
ɫɭɦɦɚɪɧɭɸ ɧɚɝɪɭɡɤɭ, ɱɬɨ ɦɨɠɟɬ ɨɡɧɚɱɚɬɶ ɛɨɥɟɟ 
ɦɨɳɧɵɟ ɩɨɞɫɬɚɧɰɢɢ. ɇɚ ɜɵɞɟɥɟɧɧɨɣ ɩɚɫɫɚɠɢɪ-
ɫɤɨɣ ɜɫɟ ɨɩɬɢɦɢɡɢɪɨɜɚɧɨ ɩɨɞ ɪɚɫɩɢɫɚɧɢɟ ɷɤɫ-
ɩɪɟɫɫɨɜ. Ɋɟɦɨɧɬɧɵɟ «ɨɤɧɚ» ɧɚ ɫɨɜɦɟɳɟɧɧɨɣ 
ɥɢɧɢɢ, ɤɚɤ ɭɠɟ ɨɬɦɟɱɚɥɨɫɶ, ɬɪɭɞɧɟɟ ɨɪɝɚɧɢɡɨ-
ɜɚɬɶ. ȼ ɢɬɨɝɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ ɨɬɞɟɥɶɧɚɹ ȼɋɆ 
ɩɪɨɳɟ ɢ ɩɪɟɞɫɤɚɡɭɟɦɟɟ, ɚ ɫɨɜɦɟɳɟɧɧɚɹ ɬɪɟɛɭɟɬ 
ɜɵɫɨɤɨɤɥɚɫɫɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ, 
ɧɨ ɜɡɚɦɟɧ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ. 

ɍɪɨɜɟɧɶ ɤɨɦɮɨɪɬɚ ɢ ɧɚɞɟɠɧɨɫɬɢ ɞɥя 
ɪɚɡɧɵɯ ɬɢɩɨɜ ɩɨɟɡɞɨɜ. ɉɚɫɫɚɠɢɪɵ ɧɚ ɜɵɞɟɥɟɧ-
ɧɵɯ ȼɋɆ ɩɨɥɭɱɚɸɬ ɦɚɤɫɢɦɚɥɶɧɨ ɩɥɚɜɧɭɸ ɢ 
ɛɵɫɬɪɭɸ ɩɨɟɡɞɤɭ. ɇɚ ɫɨɜɦɟɳɟɧɧɵɯ ɥɢɧɢɹɯ ɦɨ-
ɝɭɬ ɛɵɬɶ ɜɵɧɭɠɞɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜ 
ɧɟɤɨɬɨɪɵɯ ɦɟɫɬɚɯ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɜɪɟɦɹ ɜ ɩɭ-
ɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɫɭɬɫɬɜɢɟ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ 
ɦɨɠɟɬ ɫɧɢɠɚɬɶ ɤɨɦɮɨɪɬ: ɝɪɭɡɨɜɵɟ ɱɚɳɟ ɫɨɡɞɚ-
ɸɬ ɜɢɛɪɚɰɢɢ ɩɭɬɢ, ɨɬ ɤɨɬɨɪɵɯ ɫɬɪɚɞɚɟɬ ɩɥɚɜ-
ɧɨɫɬɶ ɯɨɞɚ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɡɚ ɧɢɦɢ ɷɤɫɩɪɟɫɫɨɜ 
(ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɩɭɬɶ ɧɟ ɭɫɩɟɜɚɸɬ ɩɨɩɪɚɜɢɬɶ). 
Ɋɚɡɧɢɰɚ ɧɟ ɤɪɢɬɢɱɧɚ, ɧɨ ɫɬɚɬɢɫɬɢɤɚ ɩɨɤɚɡɵɜɚ-
ɟɬ, ɱɬɨ ɧɚ ɥɢɧɢɹɯ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɝɪɭɡɨɜɵɦ 
ɞɜɢɠɟɧɢɟɦ ɩɨɤɚɡɚɬɟɥɢ ɪɨɜɧɨɫɬɢ ɩɭɬɢ ɯɭɠɟ, ɢ 
ɩɨɷɬɨɦɭ ɞɚɠɟ ɫɨɜɪɟɦɟɧɧɵɟ ɩɨɟɡɞɚ ɢɫɩɵɬɵɜɚɸɬ 
ɬɚɦ ɛɨɥɶɲɟ ɦɢɤɪɨɭɞɚɪɨɜ. Ɍɚɤɠɟ ɜɚɠɟɧ ɮɚɤɬɨɪ 
ɚɷɪɨɞɢɧɚɦɢɤɢ: ɩɪɢ ɜɫɬɪɟɱɟ ɞɜɭɯ ɜɵɫɨɤɨɫɤɨ-
ɪɨɫɬɧɵɯ ɩɨɟɡɞɨɜ ɫɨɡɞɚɟɬɫɹ ɫɢɥɶɧɚɹ ɭɞɚɪɧɚɹ 
ɜɨɥɧɚ, ɪɚɞɢ ɱɟɝɨ ɧɚ ȼɋɆ ɭɜɟɥɢɱɢɜɚɸɬ ɦɟɠ-
ɞɭɩɭɬɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɢ ɫɬɚɜɹɬ ɜɟɬɪɨɜɵɟ ɷɤɪɚɧɵ 
[18], ɚ ɩɪɢ ɨɛɝɨɧɟ ɫɤɨɪɵɦ ɩɨɟɡɞɨɦ ɦɟɞɥɟɧɧɨɝɨ 
ɝɪɭɡɨɜɨɝɨ ɢɡ-ɡɚ ɛɨɥɶɲɨɣ ɪɚɡɧɢɰɵ ɫɤɨɪɨɫɬɟɣ 
ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɬɭɪɛɭɥɟɧɬɧɵɟ ɡɚɜɢɯɪɟɧɢɹ ɜɨ-
ɤɪɭɝ ɝɪɭɡɨɜɨɝɨ ɫɨɫɬɚɜɚ, ɜɥɢɹɸɳɢɟ ɧɚ ɩɪɨɯɨɞɹ-
ɳɢɣ ɷɤɫɩɪɟɫɫ. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɪɢ ɷɬɨɦ 
ɧɟ ɧɚɪɭɲɚɟɬɫɹ, ɧɨ ɩɚɫɫɚɠɢɪɵ ɜɵɫɨɤɨɫɤɨɪɨɫɬ-
ɧɨɝɨ ɩɨɟɡɞɚ ɦɨɝɭɬ ɨɳɭɬɢɬɶ ɪɟɡɤɢɣ ɬɨɥɱɨɤ ɩɪɢ 
ɨɛɝɨɧɟ ɞɥɢɧɧɨɝɨ ɝɪɭɡɨɜɨɝɨ ɫɨɫɬɚɜɚ. ɇɚ ɜɵɞɟ-
ɥɟɧɧɨɣ ɥɢɧɢɢ ɬɚɤɢɯ ɫɢɬɭɚɰɢɣ ɧɟɬ (ɩɨɟɡɞɚ ɨɛɝɨ-
ɧɹɸɬ ɬɨɥɶɤɨ ɫɬɨɹɳɢɟ ɧɚ ɫɬɚɧɰɢɹɯ ɫɨɫɬɚɜɵ). 

ɇɚɞɟɠɧɨɫɬɶ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɬɚɤɠɟ 
ɩɨɞɜɟɪɝɚɟɬɫɹ ɪɚɡɧɵɦ ɜɥɢɹɧɢɹɦ. ȼɵɫɨɤɨɫɤɨ-
ɪɨɫɬɧɵɟ ɩɨɟɡɞɚ, ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɟ ɧɚ ɨɬɞɟɥɶɧɵɯ 
ȼɋɆ, ɨɛɵɱɧɨ ɢɦɟɸɬ ɛɨɥɟɟ ɦɹɝɤɢɟ ɪɟɠɢɦɵ 
ɧɚɝɪɭɡɨɤ – ɩɨɫɬɨɹɧɧɨɟ ɞɜɢɠɟɧɢɟ ɧɚ ɛɨɥɶɲɢɯ 

ɫɤɨɪɨɫɬɹɯ, ɧɨ ɛɟɡ ɱɚɫɬɵɯ ɨɫɬɚɧɨɜɨɤ ɢ ɷɤɫɬɪɟ-
ɦɚɥɶɧɨ ɛɨɥɶɲɢɯ ɬɹɝɨɜɵɯ ɭɫɢɥɢɣ. ɇɚ ɫɨɜɦɟɳɟɧ-
ɧɵɯ ɥɢɧɢɹɯ ɜɨɡɦɨɠɧɵ ɬɨɪɦɨɠɟɧɢɹ ɢ ɪɚɡɝɨɧɵ 
ɢɡ-ɡɚ ɝɪɚɮɢɤɚ (ɧɚɩɪɢɦɟɪ, ɞɨɝɧɚɥɢ ɝɪɭɡɨɜɨɣ – 

ɩɪɢɲɥɨɫɶ ɩɪɢɬɨɪɦɨɡɢɬɶ, ɩɨɬɨɦ ɜɧɨɜɶ ɪɚɡɝɨ-
ɧɹɬɶɫɹ), ɱɬɨ ɩɨɜɵɲɚɟɬ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ 
(ɬɨɪɦɨɡɧɵɯ ɤɨɥɨɞɨɤ, ɬɨɤɨɩɪɢɟɦɧɢɤɨɜ ɩɪɢ ɩɨ-
ɜɬɨɪɧɵɯ ɧɚɛɨɪɚɯ ɫɤɨɪɨɫɬɢ ɢ ɬ.ɞ.). ɍ ɝɪɭɡɨɜɵɯ 
ɩɨɟɡɞɨɜ ɧɚɞɟɠɧɨɫɬɶ ɧɚ ɬɚɤɢɯ ɥɢɧɢɹɯ ɬɨɠɟ ɦɨ-
ɠɟɬ ɫɬɪɚɞɚɬɶ: ɢɦ ɩɪɢɯɨɞɢɬɫɹ ɪɚɛɨɬɚɬɶ ɧɚ ɩɪɟɞɟ-
ɥɟ ɫɰɟɩɥɟɧɢɹ ɧɚ ɩɨɞɴɟɦɚɯ, ɚ ɩɪɢ ɫɩɭɫɤɚɯ ɫɢɥɶ-
ɧɟɟ ɢɡɧɚɲɢɜɚɸɬɫɹ ɬɨɪɦɨɡɚ. ȼ ɰɟɥɨɦ, ɪɚɡɞɟɥɶɧɚɹ 
ɫɩɟɰɢɚɥɢɡɚɰɢɹ ɥɢɧɢɣ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɚɥɶɧɨ 
ɧɚɫɬɪɨɢɬɶ ɩɨɞɜɢɠɧɨɣ ɫɨɫɬɚɜ ɩɨɞ ɤɨɧɤɪɟɬɧɵɟ 
ɭɫɥɨɜɢɹ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɢɯ, ɚ ɫɨɜɦɟɳɟɧɢɟ – ɷɬɨ 
ɜɫɟɝɞɚ ɧɟɤɨɬɨɪɵɣ ɤɨɦɩɪɨɦɢɫɫ ɜ ɪɟɠɢɦɚɯ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɤɢ. 

ɉɨ ɭɪɨɜɧɸ ɤɨɦɮɨɪɬɚ ɞɥɹ ɝɪɭɡɨɜɨɝɨ ɫɟɝ-
ɦɟɧɬɚ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚ ɜɵɞɟɥɟɧɧɨɣ 
ɬɪɚɞɢɰɢɨɧɧɨɣ ɥɢɧɢɢ ɝɪɭɡɨɜɵɟ ɩɨɟɡɞɚ ɞɜɢɠɭɬ-
ɫɹ ɦɟɞɥɟɧɧɨ, ɧɨ ɛɟɡ ɞɥɢɧɧɵɯ ɩɪɨɫɬɨɟɜ, ɬɨɝɞɚ 
ɤɚɤ ɧɚ ɫɨɜɦɟɳɟɧɧɨɣ ɢɯ ɦɨɝɭɬ ɫɬɚɜɢɬɶ ɧɚ ɨɛɨ-
ɱɢɧɧɵɟ ɩɭɬɢ ɫ ɰɟɥɶɸ ɨɛɝɨɧɚ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ 
ɜɪɟɦɹ ɞɨɫɬɚɜɤɢ ɢ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɚ-
ɧɟɜɪɨɜ. Ⱦɥɹ ɫɤɨɪɨɫɬɧɵɯ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ 
(ɤɨɧɬɟɣɧɟɪɧɵɯ ɷɤɫɩɪɟɫɫɨɜ), ɧɚɨɛɨɪɨɬ, ɧɚɥɢɱɢɟ 
ɜɵɞɟɥɟɧɧɨɣ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɥɢɧɢɢ ɤɪɢɬɢɱ-
ɧɨ: ɬɨɥɶɤɨ ɬɨɝɞɚ ɨɧɢ ɦɨɝɭɬ ɪɟɚɥɢɡɨɜɚɬɶ ɫɜɨɣ 
ɩɨɬɟɧɰɢɚɥ ɫɤɨɪɨɫɬɢ. ȿɫɥɢ ɠɟ ɜɵɩɭɫɤɚɬɶ ɢɯ ɧɚ 
ɡɚɝɪɭɠɟɧɧɭɸ ɨɛɵɱɧɭɸ ɫɟɬɶ, ɨɧɢ ɩɨɬɟɪɹɸɬ 
ɜɪɟɦɹ ɜ «ɩɪɨɛɤɚɯ». ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɜɦɟɳɟɧ-
ɧɨɟ ɞɜɢɠɟɧɢɟ ɢɦɟɟɬ ɞɜɨɹɤɢɣ ɷɮɮɟɤɬ: ɫ ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ, ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ, ɫ ɞɪɭɝɨɣ – ɜɡɚɢɦ-
ɧɨɟ ɜɥɢɹɧɢɟ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɩɨɧɢɠɚɬɶ ɡɚɥɨ-
ɠɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɟɣ ɢ 
ɛɨɥɶɲɨɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ. 
 
ǓǬǶǷȊȃǱǹǴǱ 

ɋɨɜɦɟɳɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɧɚ ȼɋɆ – ɫɥɨɠ-
ɧɚɹ, ɧɨ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɫɥɭɱɚɹɯ ɨɩɪɚɜɞɚɧɧɚɹ 
ɩɪɚɤɬɢɤɚ. Ɇɢɪɨɜɨɣ ɨɩɵɬ ɞɟɦɨɧɫɬɪɢɪɭɟɬ, ɱɬɨ 
ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɞɨ ≈250–300 ɤɦ/ɱ ɢ 
ɭɦɟɪɟɧɧɵɯ ɭɤɥɨɧɚɯ ɜɩɨɥɧɟ ɜɨɡɦɨɠɧɨ ɭɫɩɟɲɧɨɟ 
ɫɨɜɦɟɳɟɧɢɟ ɩɚɫɫɚɠɢɪɫɤɢɯ ɢ ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ 
(ɧɟɦɟɰɤɢɟ ɢ ɲɜɟɣɰɚɪɫɤɢɟ ɧɨɜɵɟ ɥɢɧɢɢ, ɱɚɫɬɶ 
ɢɫɩɚɧɫɤɢɯ ɭɱɚɫɬɤɨɜ). Ɉɞɧɚɤɨ ɧɚ ɫɤɨɪɨɫɬɹɯ 350–
400 ɤɦ/ɱ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɭɬɢ ɧɚɫɬɨɥɶɤɨ ɜɵɫɨɤɢ, 
ɱɬɨ ɥɸɛɨɟ ɜɤɥɸɱɟɧɢɟ ɬɹɠɟɥɵɯ ɫɨɫɬɚɜɨɜ ɜɟɞɟɬ ɤ 
ɫɟɪɶɟɡɧɵɦ ɤɨɦɩɪɨɦɢɫɫɚɦ ɩɨ ɬɪɚɫɫɟ ɢ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ. Ȼɨɥɶɲɢɧɫɬɜɨ ɫɬɪɚɧ ɩɪɟɞɩɨɱɥɢ ɫɬɪɨ-
ɢɬɶ ɨɬɞɟɥɶɧɵɟ ȼɋɆ ɞɥɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɞɜɢɠɟ-
ɧɢɹ, ɫɨɜɦɟɳɟɧɧɵɟ ɭɱɚɫɬɤɢ ɞɟɥɚɸɬ ɥɢɲɶ ɬɚɦ, 
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ɝɞɟ ɛɟɡ ɷɬɨɝɨ ɧɟ ɨɛɨɣɬɢɫɶ ɬɟɯɧɢɱɟɫɤɢ ɢɥɢ ɷɤɨ-
ɧɨɦɢɱɟɫɤɢ (ɝɨɪɧɵɟ ɩɟɪɟɜɚɥɵ, ɬɨɧɧɟɥɢ, ɦɨɫɬɵ, 
ɧɢɡɤɢɣ ɬɪɚɮɢɤ). 

Ⱦɥɹ Ɋɨɫɫɢɢ ɫ ɟɟ ɨɝɪɨɦɧɵɦɢ ɪɚɫɫɬɨɹɧɢɹ-
ɦɢ ɢ ɜɵɫɨɤɢɦɢ ɨɛɴɟɦɚɦɢ ɝɪɭɡɨɩɟɪɟɜɨɡɨɤ ɜɨ-
ɩɪɨɫ ɫɨɜɦɟɳɟɧɢɹ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɟɧ. ɋ ɨɞɧɨɣ 
ɫɬɨɪɨɧɵ, ɧɨɜɵɟ ɩɚɫɫɚɠɢɪɫɤɢɟ ȼɋɆ (Ɇɨɫɤɜɚ – 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, Ɇɨɫɤɜɚ – Ʉɚɡɚɧɶ ɢ ɞɪ.) ɪɚ-
ɡɭɦɧɨ ɫɬɪɨɢɬɶ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɨɫɨɛɥɟɧɧɵ-
ɦɢ, ɱɬɨɛɵ ɞɨɫɬɢɱɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɨɤɪɚɳɟɧɢɹ 
ɜɪɟɦɟɧɢ ɩɭɬɢ ɢ ɧɟ ɨɝɪɚɧɢɱɢɜɚɬɶ ɛɭɞɭɳɢɣ ɪɨɫɬ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɥɭɱɲɢɦ ɦɢɪɨɜɵɦ ɩɪɚɤɬɢɤɚɦ ɢ ɬɪɟɛɨɜɚɧɢɹɦ 
ɤɨɦɮɨɪɬɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ: ɨɬɞɟɥɶɧɚɹ ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɚ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨɞ ɫɤɨɪɨɫɬɶ 360–
400 ɤɦ/ɱ, ɩɨɡɜɨɥɢɬ ɪɟɚɥɢɡɨɜɚɬɶ ɜɫɟ ɫɨɜɪɟɦɟɧ-
ɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɛɟɡ ɨɝɥɹɞɤɢ ɧɚ «ɦɟɞɥɟɧɧɵɟ» 
ɩɨɟɡɞɚ [19]. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫɭɳɟɫɬɜɭɸɳɚɹ ɫɟɬɶ 
ɨɫɜɨɛɨɞɢɬɫɹ ɨɬ ɱɚɫɬɢ ɩɚɫɫɚɠɢɪɫɤɢɯ ɩɨɟɡɞɨɜ, 
ɱɬɨ ɭɜɟɥɢɱɢɬ ɟɟ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɞɥɹ 
ɝɪɭɡɨɜ (ɧɚɩɪɢɦɟɪ, ɡɚɩɭɫɤ ȼɋɆ Ɇɨɫɤɜɚ – 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ ɩɨɡɜɨɥɢɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɶ 
ɝɪɭɡɨɩɨɬɨɤ ɧɚ ɫɬɚɪɭɸ ɥɢɧɢɸ [20]). Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɫɬɪɚɬɟɝɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɨ-
ɬɨɤɨɜ: ɫɤɨɪɨɫɬɧɵɟ ɩɚɫɫɚɠɢɪɫɤɢɟ – ɩɨ ɧɨɜɵɦ 
ɥɢɧɢɹɦ, ɝɪɭɡɨɜɵɟ – ɩɨ ɜɵɫɜɨɛɨɠɞɟɧɧɵɦ ɦɨɳ-
ɧɨɫɬɹɦ ɫɬɚɪɵɯ ɥɢɧɢɣ. ȼ ɭɫɥɨɜɢɹɯ Ɋɨɫɫɢɢ, ɝɞɟ 
ɞɨɥɹ ɝɪɭɡɨɜɨɝɨ ɞɜɢɠɟɧɢɹ ɨɱɟɧɶ ɜɵɫɨɤɚ, ɷɬɨ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɞɥɹ ɨɫɧɨɜɧɵɯ 
ɦɚɝɢɫɬɪɚɥɟɣ. 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɫɨɜɦɟɳɟɧɧɨɟ ɞɜɢɠɟ-
ɧɢɟ ɦɨɠɟɬ ɧɚɣɬɢ ɧɢɲɭ ɜ ɩɪɨɟɤɬɚɯ ɪɟɝɢɨɧɚɥɶ-
ɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɢ ɜ ɫɤɨɪɨɫɬɧɨɣ ɝɪɭɡɨɜɨɣ ɥɨɝɢ-
ɫɬɢɤɟ. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɥɢɧɢɣ ɞɜɨɣɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɬɚɦ, 
ɝɞɟ ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ ɧɟɞɨɫɬɚɬɨɱɧɵ ɞɥɹ ɨɤɭɩɚ-
ɟɦɨɫɬɢ ɱɢɫɬɨ ɩɚɫɫɚɠɢɪɫɤɨɣ ȼɋɆ, ɧɨ ɟɫɬɶ ɩɨ-
ɬɟɧɰɢɚɥɶɧɵɣ ɝɪɭɡɨɜɨɣ ɫɩɪɨɫ (ɧɚɩɪɢɦɟɪ, ɤɨɪɢ-
ɞɨɪ ɍɪɚɥ – ɋɢɛɢɪɶ, ɥɢɛɨ ɦɟɠɞɭɧɚɪɨɞɧɵɟ 
ɦɚɪɲɪɭɬɵ «ɋɟɜɟɪ – ɘɝ»). ɇɚ ɬɚɤɢɯ ɥɢɧɢɹɯ ɪɚ-
ɡɭɦɧɨ ɨɝɪɚɧɢɱɢɬɶ ɪɚɫɱɟɬɧɭɸ ɫɤɨɪɨɫɬɶ ɞɨ 250–
300 ɤɦ/ɱ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɡɚɥɨɠɢɬɶ ɪɚɞɢɭɫɵ 
≈4 000 ɦ ɢ ɭɤɥɨɧɵ ≈12–15 ‰ – ɩɚɪɚɦɟɬɪɵ, 
ɫɨɜɦɟɫɬɢɦɵɟ ɫ ɞɜɢɠɟɧɢɟɦ ɥɟɝɤɢɯ ɝɪɭɡɨɜɵɯ ɩɨ-
ɟɡɞɨɜ ɛɟɡ ɤɚɪɞɢɧɚɥɶɧɨɝɨ ɭɞɨɪɨɠɚɧɢɹ ɩɪɨɟɤɬɚ 
[2]. Ɍɚɤɠɟ ɩɟɪɫɩɟɤɬɢɜɧɨ ɪɚɡɜɢɬɢɟ ɫɤɨɪɨɫɬɧɵɯ 
ɝɪɭɡɨɜɵɯ ɩɨɟɡɞɨɜ (ɪɟɮɪɢɠɟɪɚɬɨɪɧɵɯ, ɩɨɱɬɨɜɨ-

ɤɭɪɶɟɪɫɤɢɯ), ɫɩɨɫɨɛɧɵɯ ɞɜɢɝɚɬɶɫɹ ɫɨ ɫɤɨɪɨ-
ɫɬɶɸ 160–200 ɤɦ/ɱ ɢ ɜɩɢɫɵɜɚɬɶɫɹ ɜ ɝɪɚɮɢɤ ɩɚɫ-
ɫɚɠɢɪɫɤɢɯ ȼɋɆ. ɂɯ ɡɚɩɭɫɤ ɩɨ ɭɠɟ ɩɨɫɬɪɨɟɧ-
ɧɵɦ ɥɢɧɢɹɦ ɞɚɫɬ ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ – 

ɭɜɟɥɢɱɢɬ ɡɚɝɪɭɡɤɭ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɢ ɫɨɤɪɚɬɢɬ 
ɫɪɨɤɢ ɞɨɫɬɚɜɤɢ ɝɪɭɡɨɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɞɜɢɠɟɧɢɟ 
ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɹɠɟɥɨɜɟɫɧɵɯ ɩɨɟɡɞɨɜ ɰɟɥɟɫɨ-
ɨɛɪɚɡɧɨ ɫɨɯɪɚɧɢɬɶ ɧɚ ɨɬɞɟɥɶɧɵɯ ɩɭɬɹɯ. 

ɉɨɞɜɨɞɹ ɢɬɨɝ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɞɥɹ 
Ɋɨɫɫɢɢ ɩɟɪɜɨɨɱɟɪɟɞɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɫɨ-
ɡɞɚɧɢɟ ɫɟɬɢ ɜɵɞɟɥɟɧɧɵɯ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɯ 
ɥɢɧɢɣ ɞɥɹ ɩɚɫɫɚɠɢɪɫɤɨɝɨ ɫɨɨɛɳɟɧɢɹ (Ɇɨɫɤɜɚ – 

ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, Ɇɨɫɤɜɚ – Ʉɚɡɚɧɶ ɢ ɞɚɥɟɟ ɞɨ 
ȿɤɚɬɟɪɢɧɛɭɪɝɚ, ɜɨɡɦɨɠɧɚ ȼɋɆ ɜ ɋɢɛɢɪɢ ɦɟɠ-
ɞɭ ɤɪɭɩɧɵɦɢ ɚɝɥɨɦɟɪɚɰɢɹɦɢ). ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɷɬɢɯ ɥɢɧɢɣ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɩɪɢɰɟɥɨɦ ɧɚ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɤɨɪɨɫɬɢ ɢ ɤɨɦɮɨɪɬ (ɪɚɞɢɭɫɵ 
≈8 000–10 000 ɤɦ, ɭɤɥɨɧɵ ɞɨ 25 ‰ ɢ ɬ.ɞ.), ɛɟɡ 
ɡɚɤɥɚɞɵɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨɞ ɝɪɭɡɨɜɵɟ ɩɨɟɡ-
ɞɚ (ɩɨɫɥɟɞɧɢɟ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɠɧɨ ɛɭɞɟɬ 
ɩɭɫɬɢɬɶ ɫ ɩɨɧɢɠɟɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɜ ɧɨɱɧɵɟ ɨɤ-
ɧɚ ɢɥɢ ɩɨ ɨɬɞɟɥɶɧɵɦ ɩɚɪɚɥɥɟɥɶɧɵɦ ɩɭɬɹɦ ɧɚ 
ɫɥɨɠɧɵɯ ɭɱɚɫɬɤɚɯ). ɉɨ ɦɟɪɟ ɪɚɡɜɢɬɢɹ ɫɟɬɢ 
ȼɋɆ ɫɥɟɞɭɟɬ ɩɚɪɚɥɥɟɥɶɧɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ 
ɫɭɳɟɫɬɜɭɸɳɭɸ ɫɟɬɶ ɞɥɹ ɭɫɤɨɪɟɧɢɹ ɝɪɭɡɨɜɵɯ 
ɩɟɪɟɜɨɡɨɤ (ɷɥɟɤɬɪɢɮɢɤɚɰɢɹ ɢ ɩɨɜɵɲɟɧɢɟ ɫɤɨ-
ɪɨɫɬɟɣ ɧɚ ɬɪɚɧɡɢɬɧɵɯ ɤɨɪɢɞɨɪɚɯ ɞɨ 120–
160 ɤɦ/ɱ), ɱɬɨ ɱɚɫɬɢɱɧɨ ɤɨɦɩɟɧɫɢɪɭɟɬ ɨɬɫɭɬ-
ɫɬɜɢɟ ɝɪɭɡɨɜ ɧɚ ȼɋɆ. 

ȼ ɩɟɪɫɩɟɤɬɢɜɟ, ɤɨɝɞɚ ɨɩɨɪɧɚɹ ɫɟɬɶ ȼɋɆ 
ɫɮɨɪɦɢɪɭɟɬɫɹ ɢ ɬɟɯɧɨɥɨɝɢɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɛɭɞɭɬ ɨɬɪɚɛɨɬɚɧɵ, ɦɨɠɧɨ ɜɟɪɧɭɬɶɫɹ ɤ 
ɢɞɟɟ ɢɯ ɱɚɫɬɢɱɧɨɣ ɭɧɢɜɟɪɫɚɥɢɡɚɰɢɢ. Ʉ ɷɬɨɦɭ 
ɜɪɟɦɟɧɢ ɩɨɹɜɹɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɨɛɪɚɡɰɵ ɝɪɭɡɨ-
ɜɨɝɨ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ ɩɨɞ ȼɋɆ (ɤɚɤ ɨɬɦɟɱɚ-
ɸɬ ɜ ɊɀȾ, ɬɚɤɢɟ ɩɨɟɡɞɚ ɫɬɚɧɭɬ ɚɤɬɭɚɥɶɧɵ ɩɨɫɥɟ 
ɜɜɨɞɚ ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɥɢɧɢɣ ȼɋɆ [13]). Ɍɨɝɞɚ 
ɫɬɚɧɟɬ ɜɨɡɦɨɠɧɵɦ ɛɨɥɟɟ ɲɢɪɨɤɨɟ ɫɨɜɦɟɳɟɧɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ, ɧɚɩɪɢɦɟɪ ɨɬɩɪɚɜɤɚ ɤɨɧɬɟɣɧɟɪ-
ɧɵɯ ɷɤɫɩɪɟɫɫɨɜ ɩɨ ɧɨɱɚɦ ɫɨ ɫɤɨɪɨɫɬɶɸ 200 ɤɦ/ɱ 
ɩɨ ɦɚɪɲɪɭɬɭ ȿɜɪɨɩɚ – Ʉɢɬɚɣ ɱɟɪɟɡ Ɋɨɫɫɢɸ. ɉɨ-
ɞɨɛɧɵɟ ɪɟɲɟɧɢɹ ɩɨɡɜɨɥɹɬ ɦɚɤɫɢɦɚɥɶɧɨ ɡɚɞɟɣ-
ɫɬɜɨɜɚɬɶ ɩɨɬɟɧɰɢɚɥ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ȼɋɆ ɛɟɡ 
ɭɳɟɪɛɚ ɞɥɹ ɨɫɧɨɜɧɨɝɨ – ɩɚɫɫɚɠɢɪɫɤɨɝɨ – ɬɪɚɮɢ-
ɤɚ. ȼ ɰɟɥɨɦ ɠɟ, ɢɫɯɨɞɹ ɢɡ ɪɨɫɫɢɣɫɤɢɯ ɭɫɥɨɜɢɣ, 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɩɪɢɧɰɢɩɚ: «ɪɚɡ-
ɞɟɥɶɧɨ ɬɚɦ, ɝɞɟ ɦɨɠɧɨ, ɢ ɫɨɜɦɟɳɟɧɧɨ ɬɚɦ, ɝɞɟ 
ɧɭɠɧɨ», ɬ.ɟ. ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɨɜɵɯ ɥɢɧɢɣ 
ɩɪɢɨɪɢɬɟɡɢɪɨɜɚɬɶ ɱɢɫɬɨ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɟ ɫɨ-
ɨɛɳɟɧɢɟ, ɧɨ ɜ ɨɛɨɫɧɨɜɚɧɧɵɯ ɫɥɭɱɚɹɯ (ɧɢɡɤɚɹ 
ɡɚɝɪɭɠɟɧɧɨɫɬɶ, ɞɨɪɨɝɨɜɢɡɧɚ ɞɭɛɥɟɪɚ, ɫɬɪɚɬɟɝɢ-
ɱɟɫɤɚɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ) ɡɚɤɥɚɞɵɜɚɬɶ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɫɨɜɦɟɫɬɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɨɩɢɪɚɹɫɶ ɧɚ ɦɟɠ-
ɞɭɧɚɪɨɞɧɵɣ ɨɩɵɬ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɫɪɟɞɫɬɜɚ ɞɥɹ ɟɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 
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