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CHOICE OF THE VARIANT OF THE DESIGN DECISION ON STRENGTHENING 

FROM WASHOUT SANDY SLOPE IN THE RAILS RIGHT OF WAY 

ON THE BASIS OF CRITERION OF MULTIDIMENSIONAL FUZZY UTILITY 

Ⱥɧɧɨɬɚɰɢɹ. ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɨɬɪɟɧɚ ɡɚɞɚɱɚ ɜɵɛɨɪɚ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ ɩɨ ɭɤɪɟɩɥɟɧɢɸ ɨɬ ɪɚɡɦɵɜɚ 
ɩɟɫɱɚɧɨɝɨ ɨɬɤɨɫɚ ɜ ɩɨɥɨɫɟ ɨɬɜɨɞɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ ɥɢɧɢɢ ɧɚ ɨɫɧɨɜɟ ɤɪɢɬɟɪɢɹ ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ. 
ȼɚɪɢɚɧɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɢ ɤɨɦɩɥɟɤɫɵ ɪɚɡɥɢɱɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɤɪɟɩɥɟɧɢɸ ɨɬ ɪɚɡɦɵɜɚ ɩɟɫɱɚɧɨɝɨ ɨɬɤɨɫɚ ɫ ɬɟɦ, 
ɱɬɨɛɵ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɩɨɫɥɟɞɫɬɜɢɹ ɩɚɜɨɞɤɚ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɣ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ. ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɢ ɜɵɛɨɪ ɡɚɳɢɬɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɛɵɥ ɜɵɩɨɥɧɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨ-
ɞɢɤɢ ɧɚ ɨɫɧɨɜɟ ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ, ɩɪɟɞɥɨɠɟɧɧɨɣ ȿ. Ɉ. Ƚɟɪɚɫɶɤɢɧɨɣ, ɧɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɨɮɟɫɫɨɪ 
ȼ. Ⱥ. ɉɨɞɜɟɪɛɧɵɣ. ȼ ɤɚɱɟɫɬɜɟ ɥɢɰɚ, ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɟ, ɜɵɫɬɭɩɚɥ ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ ɩɪɨɟɤɬɚ Ȼ. ɉ. Ɇɭɯɚɪɨɜ. Ȼɵɥɢ 
ɩɪɟɞɥɨɠɟɧɵ ɬɪɢ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ: ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ – ɭɤɪɟɩɥɟɧɢɟ ɩɟɪɜɨɝɨ (ɨɫɧɨɜɧɨɝɨ) ɨɜɪɚɝɚ ɦɚɬɪɚɰɚɦɢ 
Ɋɟɧɨ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɤɚɦɟɧɧɨ-ɛɟɬɨɧɧɵɦ ɜɨɞɨɧɚɩɪɚɜɥɹɸɳɢɦ ɥɨɬɤɨɦ, ɭɤɪɟɩɥɟɧɢɟ ɜɬɨɪɨɝɨ ɨɜɪɚɝɚ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ; 
ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ – ɭɤɪɟɩɥɟɧɢɟ ɩɟɪɜɨɝɨ (ɨɫɧɨɜɧɨɝɨ) ɨɜɪɚɝɚ ɦɚɬɪɚɰɚɦɢ Ɋɟɧɨ, ɭɤɪɟɩɥɟɧɢɟ ɜɬɨɪɨɝɨ 
ɨɜɪɚɝɚ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ; ɬɪɟɬɢɣ ɜɚɪɢɚɧɬ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ – ɭɤɪɟɩɥɟɧɢɟ ɨɜɪɚɝɨɜ ɢ ɨɫɧɨɜɚɧɢɹ ɨɬɤɨɫɚ ɫɤɚɥɶɧɵɦ 
ɝɪɭɧɬɨɦ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ: Ʉ1 – ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, Ʉ2 – ɫɥɨɠɧɨɫɬɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, Ʉ3 – ɧɚɞɟɠɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ. ɉɨ ɤɪɢɬɟɪɢɸ ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ ɜɚɪɢɚɧɬɵ ɪɚɫɩɨɥɨ-
ɠɢɥɢɫɶ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɩɨ ɭɛɵɜɚɧɢɸ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ): ɬɪɟɬɢɣ ɜɚɪɢɚɧɬ; ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ; 
ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ. ȼɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ ɬɪɟɬɶɟɝɨ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢɟɦ ɦɧɨ-
ɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ – ɭɤɪɟɩɥɟɧɢɟ ɨɜɪɚɝɨɜ ɢ ɨɫɧɨɜɚɧɢɹ ɨɬɤɨɫɚ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɡɚɳɢɬɚ ɨɬ ɪɚɡɦɵɜɚ, ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɣ, ɦɧɨɝɨɦɟɪɧɚɹ ɧɟɱɟɬɤɚɹ ɩɨɥɟɡɧɨɫɬɶ. 
Abstract. In article the problem of a choice of a variant of the design decision on strengthening from washout of a sandy slope in 

the rails right of way on the basis of criterion of multidimensional fuzzy utility is considered. Variants provided complexes of various 

actions for strengthening from washout of a sandy slope to liquidate consequences of a June high water and to prevent possibility of 

deformations at the subsequent operation of the railway. Comparison and a choice of a variant of a protective construction professor has 

been executed with use of a technique on the basis of the multidimensional indistinct utility offered by E. O. Geraskina, the supervisor of 

studies – V. A. Podverbnyj. The chief engineer of the project B. P. Muharov acted as the person, making the decision. Three variants of 

the design decision have been offered: the first variant of the design decision – strengthening of the first (basic) ravine by Renault mat-

tresses in a complex with a kamenno-concrete water directing tray, strengthening of the second ravine by a rocky ground; the second 

variant of the design decision stone – strengthening of the first (basic) ravine by Renault mattresses, strengthening of the second ravine 

by a rocky ground; the third variant of the design decision – strengthening of ravines and the slope basis by a rocky ground. For com-

parison linguistic criteria were used: Ʉ1 – building cost, Ʉ2 – complexity of building, Ʉ3 – reliability of a construction. By criterion of 

multidimensional indistinct utility variants have settled down in the following sequence (on preference decrease): the third variant; the 

second variant; the first variant, where − estimations of multidimensional utility of variants with the greatest confidence. The choice has 

been made in favour of the third variant of the design decision with the maximum value of multidimensional fuzzy utility − strengthening 
of ravines and the slope basis by a rocky ground. 

Keywords: protection against washout, decision-making, multidimensional fuzzy utility. 

 

ȼɜɟɞɟɧɢɟ 
ȼ 2011 ɝɨɞɭ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɦɭ ɢɧɫɬɢɬɭ-

ɬɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɢɫɬɟɦ 
(ȼɋɂɉɌɋ ɂɪȽɍɉɋ) ɫɥɭɠɛɨɣ ɩɭɬɢ ȼɋɀȾ ɛɵɥɨ 
ɜɵɞɚɧɨ ɡɚɞɚɧɢɟ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɧɟɱɟɬɧɨɝɨ ɩɭɬɢ ɧɚ ɩɟɪɟɝɨɧɟ ɍɥɚɧ-ɍɞɷ − Ɂɚɭɞɢɧ-
ɫɤɢɣ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɣ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ. 

ȼ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɛɵɥɨ ɜɵɞɜɢɧɭɬɨ ɬɪɟɛɨɜɚɧɢɟ ɨ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬ-
ɧɨɝɨ ɪɟɲɟɧɢɹ ɩɨ ɡɚɳɢɬɟ ɨɬ ɡɚɧɨɫɚ ɩɟɫɤɨɦ ɨɬɜɟɪ-
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ɫɬɢɹ ɨɞɧɨɩɪɨɥɟɬɧɨɝɨ ɦɚɥɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɦɨ-
ɫɬɚ ɧɚ ɭɱɚɫɬɤɟ ɉɄ 56449+00 – ɉɄ 56451+00. 

ɋɩɟɰɢɚɥɢɫɬɚɦɢ ȼɋɂɉɌɋ ɂɪȽɍɉɋ ɛɵɥɢ 
ɪɚɡɪɚɛɨɬɚɧɵ 3 ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ ɢ ɧɚ 
ɨɫɧɨɜɟ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɫɪɚɜɧɟɧɢɹ ɛɵɥ ɜɵ-
ɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɡɚ-
ɤɚɡɱɢɤɭ [1, 2]. 

ȼ ɪɚɛɨɬɟ [2] ɡɚɞɚɱɚ ɜɵɛɨɪɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟ-
ɲɟɧɢɹ  ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɜ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɨɣ 
ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ ɩɨɫɬɚɧɨɜɤɟ ɢ ɛɵɥɚ ɪɟɲɟɧɚ ɧɚ 
ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɢɞɟɚɥɶɧɨɣ ɬɨɱɤɢ. 

ɋɪɚɜɧɢɜɚɥɢɫɶ ɬɪɢ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟ-
ɲɟɧɢɹ: ɭɫɬɪɨɣɫɬɜɨ ɛɵɫɬɪɨɬɨɤɚ (ɚɥɶɬɟɪɧɚɬɢɜɚ ɯ1), 

ɭɫɬɪɨɣɫɬɜɨ ɛɚɪɪɚɠɧɨɣ ɫɬɟɧɤɢ (ɚɥɶɬɟɪɧɚɬɢɜɚ ɯ2), 

ɭɤɪɟɩɥɟɧɢɟ ɡɨɧɵ ɪɚɡɥɢɜɚ ɩɨɬɨɤɚ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ 
(ɚɥɶɬɟɪɧɚɬɢɜɚ ɯ3). Ȼɵɥɚ ɪɟɤɨɦɟɧɞɨɜɚɧɚ ɚɥɶɬɟɪɧɚ-
ɬɢɜɚ ɯ2. Ɂɚɤɚɡɱɢɤɨɦ ɛɵɥ ɩɪɢɧɹɬ ɢ ɭɬɜɟɪɠɞɟɧ ɜɚɪɢ-
ɚɧɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɚɪɪɚɠɧɨɣ ɫɬɟɧɤɢ (ɮɢɥɶɬɪɭɸ-
ɳɟɣ ɤɚɦɟɧɧɨɣ ɫɬɟɧɤɢ). ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɛɵ-
ɥɢ ɪɚɡɜɟɪɧɭɬɵ ɜɟɫɧɨɣ 2012 ɝɨɞɚ. 

ȼ ɢɸɧɟ 2012 ɝɨɞɚ ɞɨ ɩɨɥɧɨɝɨ ɨɤɨɧɱɚɧɢɹ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜɨɡɧɢɤɥɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ 

ɜɦɟɫɬɨ ɪɚɫɱɟɬɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɨɫɚɞɤɨɜ ɜɵɩɚɥɚ ɢɯ 
ɞɜɚɞɰɚɬɢɥɟɬɧɹɹ ɧɨɪɦɚ. ɉɨɬɨɤɢ ɜɨɞɵ ɪɚɡɦɵɥɢ ɨɬ-
ɤɨɫ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɞɜɭɯ ɝɥɭɛɨɤɢɯ ɨɜɪɚɝɨɜ (ɪɢɫ. 1). 

ȼɨɞɧɵɦ ɩɨɬɨɤɨɦ ɛɵɥɨ ɩɟɪɟɧɟɫɟɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢ-
ɱɟɫɬɜɨ ɩɟɫɤɚ. 

Ɋɢɫ. 1. ȼɢɞ ɨɜɪɚɝɨɜ ɧɚ ɫɤɥɨɧɟ (ɨɬɤɨɫɟ, ɩɟɫɱɚɧɨɝɨ  
ɤɚɪɶɟɪɚ ɜ ɩɨɥɨɫɟ ɨɬɜɨɞɚ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ 

ɉɟɫɱɚɧɚɹ ɦɚɫɫɚ ɧɚ 80 % ɡɚɛɢɥɚ ɧɟɞɨɫɬɪɨɟɧ-
ɧɭɸ ɛɚɪɪɚɠɧɭɸ (ɮɢɥɶɬɪɭɸɳɭɸ) ɤɚɦɟɧɧɭɸ ɫɬɟɧ-
ɤɭ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ ɩɪɨɟɤɬɨɦ ɜɵɲɟ ɜɯɨɞɧɨɝɨ 
ɫɟɱɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɜɨɞɨɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɥɨɬɤɚ (ɩɨɞɜɨɞɹɳɟɝɨ ɪɭɫɥɚ ɦɨɫɬɚ), ɡɚɩɨɥɧɢɥɚ ɩɨɞ-
ɜɨɞɹɳɟɟ, ɩɨɞɦɨɫɬɨɜɨɟ ɢ ɨɬɜɨɞɹɳɟɟ ɪɭɫɥɚ ɠɟɥɟɡɨ-
ɛɟɬɨɧɧɨɝɨ ɨɞɧɨɩɪɨɥɟɬɧɨɝɨ ɦɨɫɬɚ (ɪɢɫ. 2−4). 

 

 

 
Ɋɢɫ. 2. ȼɢɞ ɧɚ ɮɢɥɶɬɪɭɸɳɭɸ ɤɚɦɟɧɧɭɸ ɫɬɟɧɤɭ 

(ɧɟɞɨɫɬɪɨɟɧɧɭɸ), ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ ɩɪɨɟɤɬɨɦ ɜɵɲɟ 
ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ  

ɜɨɞɨɧɚɩɪɚɜɥɹɸɳɟɝɨ ɥɨɬɤɚ ɫ ɜɟɪɯɨɜɨɣ  
ɫɬɨɪɨɧɵ ɨɬ ɦɨɫɬɚ 

 

 
Ɋɢɫ. 3. Ɉɛɳɢɣ ɜɢɞ ɦɨɫɬɚ ɧɚ ɉɄ 56450+34,80 ȼɋɀȾ 

 
Ɋɢɫ. 4. ɉɨɞɜɨɞɹɳɟɟ ɢ ɨɬɜɨɞɹɳɟɟ ɪɭɫɥɨ ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ ɦɨɫɬɚ: ɚ) ɩɨɞɜɨɞɹɳɟɟ ɪɭɫɥɨ, ɛ) ɨɬɜɨɞɹɳɟɟ ɪɭɫɥɨ 



Ɍɪɚɧɫɩɨɪɬ 
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Ɋɢɫ. 5. ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ – ɭɤɪɟɩɥɟɧɢɟ ɩɟɪɜɨɝɨ (ɨɫɧɨɜɧɨɝɨ) ɨɜɪɚɝɚ 

ɦɚɬɪɚɰɚɦɢ Ɋɟɧɨ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɤɚɦɟɧɧɨ-ɛɟɬɨɧɧɵɦ ɜɨɞɨɧɚɩɪɚɜɥɹɸɳɢɦ ɥɨɬɤɨɦ, 
ɭɤɪɟɩɥɟɧɢɟ ɜɬɨɪɨɝɨ ɨɜɪɚɝɚ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ  

 
ɋɥɭɠɛɚ ɩɭɬɢ ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɣ ɞɢɪɟɤɰɢɢ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɩɨɫɬɚɜɢɥɚ ɡɚɞɚɱɭ ɩɟɪɟɞ ȼɋɂɉɌɋ 
ɂɪȽɍɉɋ – ɩɪɟɞɥɨɠɢɬɶ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɡɚ-
ɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɩɪɨɢɡɜɟɫɬɢ ɜɵɛɨɪ 
ɧɚɢɥɭɱɲɟɝɨ ɜɚɪɢɚɧɬɚ ɛɟɡ ɩɨɞɪɨɛɧɨɣ ɪɚɡɪɚɛɨɬɤɢ. 

ɋɪɚɜɧɟɧɢɟ ɢ ɜɵɛɨɪ ɜɚɪɢɚɧɬɚ ɡɚɳɢɬɧɨɝɨ ɫɨ-
ɨɪɭɠɟɧɢɹ ɛɵɥ ɜɵɩɨɥɧɟɧ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨ-
ɞɢɤɢ ɧɚ ɨɫɧɨɜɟ ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ, 
ɩɪɟɞɥɨɠɟɧɧɨɣ ȿ. Ɉ. Ƚɟɪɚɫɶɤɢɧɨɣ (ɧɚɭɱɧɵɣ ɪɭɤɨ-
ɜɨɞɢɬɟɥɶ ɩɪɨɮɟɫɫɨɪ ȼ. Ⱥ. ɉɨɞɜɟɪɛɧɵɣ). 

Ʌɢɰɨɦ, ɩɪɢɧɢɦɚɸɳɢɦ ɪɟɲɟɧɢɟ (ɅɉɊ), ɜɵ-
ɫɬɭɩɚɥ ɝɥɚɜɧɵɣ ɢɧɠɟɧɟɪ ɩɪɨɟɤɬɚ Ȼ. ɉ. Ɇɭɯɚɪɨɜ. 

ȼɚɪɢɚɧɬɵ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 
ȼɚɪɢɚɧɬɵ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɛɵɥɢ ɪɚɡɪɚ-

ɛɨɬɚɧɵ ɷɫɤɢɡɧɨ ɛɟɡ ɞɟɬɚɥɶɧɨɣ ɩɪɨɪɚɛɨɬɤɢ. ɉɪɢ-
ɧɢɦɚɥɚɫɶ ɜɨ ɜɧɢɦɚɧɢɟ ɫɪɨɱɧɨɫɬɶ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ.  
ȼɚɪɢɚɧɬɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥɢ ɤɨɦɩɥɟɤɫɵ ɪɚɡɥɢɱɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɤɪɟɩɥɟɧɢɸ ɨɬ ɪɚɡɦɵɜɚ ɩɟɫɱɚɧɨ-
ɝɨ ɫɤɥɨɧɚ ɫ ɬɟɦ, ɱɬɨɛɵ ɥɢɤɜɢɞɢɪɨɜɚɬɶ ɩɨɫɥɟɞɫɬɜɢɹ 
ɢɸɧɶɫɤɨɝɨ ɩɚɜɨɞɤɚ ɢ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɞɨɛɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɣ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɠɟɥɟɡɧɨɣ ɞɨɪɨɝɢ. 

ɏɨɪɨɲɨ ɢɡɜɟɫɬɧɵ ɩɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ 
ɦɚɬɪɚɰɟɜ Ɋɟɧɨ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɪɚɡɦɵɜɚ ɨɬɤɨɫɨɜ 
ɡɟɦɥɹɧɨɝɨ ɩɨɥɨɬɧɚ, ɩɨɣɦɟɧɧɵɯ ɧɚɫɵɩɟɣ ɢ ɛɟɪɟɝɨɜ 
ɜɨɞɨɬɨɤɨɜ [3–9]. 

Ɇɚɬɪɚɰɵ Ɋɟɧɨ ɨɛɥɚɞɚɸɬ ɝɢɛɤɨɫɬɶɸ  
ɢ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ, ɱɟɦ ɠɟɫɬɤɢɟ ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɨɤɪɵɬɢɹ, ɭɫɬɨɣɱɢɜɵ ɤ ɞɟɮɨɪ-
ɦɚɰɢɹɦ ɨɫɚɞɨɤ, ɱɬɨ ɢɦɟɥɨ ɡɧɚɱɟɧɢɟ ɜ ɭɫɥɨɜɢɹɯ 
ɪɟɲɚɟɦɨɣ ɩɪɨɟɤɬɧɨɣ ɡɚɞɚɱɢ ɢɡ-ɡɚ ɧɚɥɢɱɢɹ ɩɟɫɱɚ-
ɧɨɝɨ ɨɬɤɨɫɚ, ɩɨɞɜɟɪɝɚɸɳɟɝɨɫɹ ɪɚɡɦɵɜɭ. ɗɬɨ ɨɛ-
ɫɬɨɹɬɟɥɶɫɬɜɨ ɢ ɨɩɪɟɞɟɥɢɥɨ ɢɯ ɜɵɛɨɪ ɜ ɞɜɭɯ ɜɚɪɢ-
ɚɧɬɚɯ, ɧɚɪɹɞɭ ɫ ɭɤɪɟɩɥɟɧɢɟɦ ɨɬ ɪɚɡɦɵɜɚ ɜ ɜɢɞɟ 
ɫɤɚɥɶɧɨɣ ɧɚɛɪɨɫɤɢ (ɡɚɛɢɜɤɢ). 

Ȼɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɬɪɢ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ 
ɪɟɲɟɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɛɵɥɨ ɩɪɟɞɥɨ-
ɠɟɧɨ ɭɫɬɪɨɢɬɶ ɦɚɬɪɚɰɵ Ɋɟɧɨ ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɤɚɦɟɧ-
ɧɨ-ɛɟɬɨɧɧɵɦ ɜɨɞɨɧɚɩɪɚɜɥɹɸɳɢɦ ɥɨɬɤɨɦ (ɪɢɫ. 5). 

ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɜɤɥɸɱɚɥ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨ-
ɩɪɢɹɬɢɹ. 

1. ɋ ɜɟɪɯɨɜɨɣ ɫɬɨɪɨɧɵ ɫɤɥɨɧɚ ɜɞɨɥɶ ɜɟɪɯɨ-
ɜɨɣ ɭɥɢɰɵ, ɧɚɱɢɧɚɹ ɨɬ ɡɚɛɨɪɨɜ ɢ ɞɨ ɡɚɳɢɳɚɟɦɨɝɨ 
ɨɬ ɪɚɡɦɵɜɚ ɨɬɤɨɫɚ, ɤɨɪɵɬɨɨɛɪɚɡɧɨ ɛɟɬɨɧɢɪɭɟɬɫɹ 
ɩɨɜɟɪɯɧɨɫɬɶ ɲɢɪɢɧɨɣ 15 ɦ ɫ ɭɤɥɨɧɨɦ ɜ ɫɟɪɟɞɢɧɭ 
ɩɨɤɪɵɬɢɹ. ɉɟɪɟɞ ɛɟɬɨɧɢɪɨɜɚɧɢɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɧɚ ɝɥɭɛɢɧɭ 0,2 ɦ ɢ ɨɬɫɵɩɚɟɬɫɹ 
ɳɟɛɟɧɨɱɧɚɹ ɩɨɞɝɨɬɨɜɤɚ 0,1 ɦ. ɉɨɜɟɪɯɧɨɫɬɶ ɜɞɨɥɶ 
ɡɚɛɨɪɚ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɨɬ ɨɜɪɚɝɚ ɭɤɪɟɩɥɹɟɬɫɹ ɳɟɛ-
ɧɟɦ. 

2. Ɉɫɧɨɜɧɨɣ (ɩɟɪɜɵɣ) ɨɜɪɚɝ  ɱɚɫɬɢɱɧɨ, ɞɨ 
ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ ɧɢɡɚ ɳɟɛɟɧɨɱɧɨɣ ɩɨɞɝɨɬɨɜɤɢ, 

ɡɚɫɵɩɚɟɬɫɹ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ. Ɉɬɤɨɫɵ ɨɜɪɚɝɚ ɪɚɡ-
ɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɩɥɚɧɢɪɭɸɬɫɹ ɞɥɹ ɩɪɢɞɚɧɢɹ ɛɨɥɟɟ 
ɩɨɥɨɝɨɝɨ ɭɤɥɨɧɚ ɩɪɢ ɭɤɥɚɞɤɟ ɦɚɬɪɚɰɟɜ Ɋɟɧɨ. ɉɨ-
ɜɟɪɯ ɫɤɚɥɶɧɨɝɨ ɝɪɭɧɬɚ ɧɚ ɫɩɥɚɧɢɪɨɜɚɧɧɵɟ ɨɬɤɨɫɵ 
ɨɬɫɵɩɚɟɬɫɹ ɳɟɛɟɧɨɱɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɬɨɥɳɢɧɨɣ 0,1 ɦ. 
ɇɚ ɳɟɛɟɧɨɱɧɭɸ ɩɨɞɝɨɬɨɜɤɭ ɭɤɥɚɞɵɜɚɟɬɫɹ ɝɟɨɬɟɤ-
ɫɬɢɥɶ, ɚ ɡɚɬɟɦ ɭɤɥɚɞɵɜɚɸɬɫɹ ɦɚɬɪɚɰɵ Ɋɟɧɨ. 

3. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɩɨɥɡɚɧɢɹ ɦɚɬɪɚɰɟɜ 
Ɋɟɧɨ ɭ ɨɫɧɨɜɚɧɢɹ ɨɬɤɨɫɚ ɫɨɨɪɭɠɚɟɬɫɹ ɛɟɬɨɧɧɵɣ 
ɭɩɨɪ ɞɥɢɧɨɣ 21 ɦ ɫ ɝɥɭɛɢɧɨɣ ɡɚɥɨɠɟɧɢɹ 3 ɦ. 

4. ȼɚɠɧɨɟ ɡɚɳɢɬɧɨɟ ɩɪɨɬɢɜɨɪɚɡɦɵɜɧɨɟ ɦɟ-
ɪɨɩɪɢɹɬɢɟ: ɨɬ ɭɩɨɪɚ ɢ ɞɨ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɠɟɥɟɡɨ-
ɛɟɬɨɧɧɨɝɨ ɜɨɞɨɧɚɩɪɚɜɥɹɸɳɟɝɨ ɥɨɬɤɚ ɩɥɚɧɢɪɭɟɬɫɹ 
ɬɪɚɧɲɟɹ, ɜ ɤɨɬɨɪɨɣ ɭɤɥɚɞɵɜɚɸɬɫɹ ɦɚɬɪɚɰɵ Ɋɟɧɨ. 
ɇɚ ɩɨɜɟɪɯɧɨɫɬɶ ɢɡ ɦɚɬɪɚɰɟɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɥɢɜ-
ɧɨɟ ɛɟɬɨɧɢɪɨɜɚɧɢɟ (ɛɟɬɨɧɧɵɣ ɧɚɛɪɵɡɝ), ɜ ɪɟɡɭɥɶ-
ɬɚɬɟ ɱɟɝɨ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚɞɟɠɧɵɣ ɤɚɦɟɧɧɨ-

ɛɟɬɨɧɧɵɣ ɜɨɞɨɧɚɩɪɚɜɥɹɸɳɢɣ ɥɨɬɨɤ, ɩɨ ɤɨɬɨɪɨɦɭ 



ɂɊɄɍɌɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇЫɃ ɍɇɂȼȿɊɋɂɌȿɌ ɉɍɌȿɃ ɋɈɈȻЩȿɇɂə 

 158 ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. ɋɢɫɬɟɦɧɵɣ ɚɧɚɥɢɡ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ № 2 (54) 2017  

ɜɨɞɧɵɣ ɩɨɬɨɤ ɩɨɫɬɭɩɚɟɬ ɤ ɛɚɪɪɚɠɧɨɣ (ɤɚɦɟɧɧɨɣ 
ɮɢɥɶɬɪɭɸɳɟɣ) ɫɬɟɧɤɟ, ɭɞɟɪɠɢɜɚɸɳɟɣ ɩɟɫɱɚɧɭɸ 
ɜɡɜɟɫɶ ɢ ɩɪɨɩɭɫɤɚɸɳɟɣ ɨɬɮɢɥɶɬɪɨɜɚɧɧɵɣ ɩɨɬɨɤ  
ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɧɚɩɪɚɜɥɹɸɳɢɣ ɥɨɬɨɤ ɢ, ɡɚɬɟɦ,  
ɜ ɩɨɞɦɨɫɬɨɜɨɟ ɪɭɫɥɨ. Ⱦɚɧɧɨɟ ɦɟɪɨɩɪɢɹɬɢɟ ɩɨɜɵ-
ɲɚɟɬ ɫɬɨɢɦɨɫɬɶ ɢ ɫɥɨɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɜɫɟɝɨ 
ɤɨɦɩɥɟɤɫɚ ɩɪɨɬɢɜɨɪɚɡɦɵɜɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

5. ȼɬɨɪɨɣ ɨɜɪɚɝ ɩɨɥɧɨɫɬɶɸ ɡɚɫɵɩɚɟɬɫɹ 
ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ. ɉɨɜɟɪɯɧɨɫɬɶ ɭ ɨɫɧɨɜɚɧɢɹ ɨɬ-
ɤɨɫɚ ɬɚɤɠɟ ɨɬɫɵɩɚɟɬɫɹ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ. 

ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɥ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ 1, 2, 3, 5 ɛɟɡ ɦɟɪɨɩɪɢɹɬɢɹ 4 –
ɫɨɨɪɭɠɟɧɢɹ ɤɚɦɟɧɧɨ-ɛɟɬɨɧɧɨɝɨ ɜɨɞɨɧɚɩɪɚɜɥɹɸ-
ɳɟɝɨ ɥɨɬɤɚ (ɪɢɫ. 6). 

ȼ ɤɚɱɟɫɬɜɟ ɬɪɟɬɶɟɝɨ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ 
ɪɟɲɟɧɢɹ, ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɝɨ ɩɨ ɫɬɨɢɦɨɫɬɢ ɢ 
ɧɟɫɥɨɠɧɨɝɨ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ 

ɩɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫ ɡɚɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɛɟɡ 
ɭɫɬɪɨɣɫɬɜɚ ɦɚɬɪɚɰɟɜ Ɋɟɧɨ ɜ ɩɟɪɜɨɦ ɨɜɪɚɝɟ ɢ ɛɟɡ 
ɫɨɨɪɭɠɟɧɢɹ ɤɚɦɟɧɧɨ-ɛɟɬɨɧɧɨɝɨ ɜɨɞɨɧɚɩɪɚɜɥɹɸ-
ɳɟɝɨ ɥɨɬɤɚ, ɚ ɥɢɲɶ ɡɚ ɫɱɟɬ ɭɤɪɟɩɥɟɧɢɹ ɨɛɨɢɯ ɨɜɪɚ-
ɝɨɜ ɢ ɨɫɧɨɜɚɧɢɹ ɨɬɤɨɫɚ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ (ɪɢɫ. 7). 

 
Ɋɢɫ. 6. ȼɬɨɪɨɣ ɜɚɪɢɚɧɬ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ – ɭɤɪɟɩɥɟɧɢɟ ɩɟɪɜɨɝɨ (ɨɫɧɨɜɧɨɝɨ) ɨɜɪɚɝɚ ɦɚɬɪɚɰɚɦɢ Ɋɟɧɨ, 

ɭɤɪɟɩɥɟɧɢɟ ɜɬɨɪɨɝɨ ɨɜɪɚɝɚ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ 

 

 
Ɋɢɫ. 7. Ɍɪɟɬɢɣ ɜɚɪɢɚɧɬ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ – ɭɤɪɟɩɥɟɧɢɟ ɨɜɪɚɝɨɜ ɢ ɨɫɧɨɜɚɧɢɹ ɨɬɤɨɫɚ ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ 



Ɍɪɚɧɫɩɨɪɬ 
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Ɍ ɚ ɛ ɥ ɢ ɰ ɚ  1 
Ʌɢɧɝɜɢɫɬɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɢ ɢɯ ɡɧɚɱɟɧɢɹ 

Ʌɢɧɝɜɢɫɬɢɱɟɫɤɢɟ 
ɤɪɢɬɟɪɢɢ 

Ɂɧɚɱɟɧɢɹ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ 

ɧɚɢɯɭɞɲɢɟ ɩɨ ɩɨɥɟɡɧɨɫɬɢ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɧɚɢɥɭɱɲɢɟ ɩɨ ɩɨɥɟɡɧɨɫɬɢ 

Ʉ1
 – ɫɬɨɢɦɨɫɬɶ  

        ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
0

~
X  – Ɉɑȿɇɖ ȼɕɋɈɄȺə  2

~
X  – ȼɕɋɈɄȺə 1

~
X  – ɇȿȼɕɋɈɄȺə  

Ʉ2 – ɫɥɨɠɧɨɫɬɶ  
        ɫɬɪɨɢɬɟɥɶɫɬɜɚ  0

~
Y   – ȻɈɅɖɒȺə  2

~
Y  –  ɋɊȿȾɇəə 1

~
Y  –  ɇȿȻɈɅɖɒȺə 

Ʉ3
 – ɧɚɞɟɠɧɨɫɬɶ  

        ɫɨɨɪɭɠɟɧɢɹ  0

~
Z  – ɇɂɁɄȺə 

2

~
Z  – ɋɊȿȾɇəə 1

~
Z  –  ȻɈɅɖɒȺə 

 

Ɍɪɟɬɢɣ ɜɚɪɢɚɧɬ ɜɤɥɸɱɚɥ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨ-
ɩɪɢɹɬɢɹ (ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɦɚɬɪɚɰɟɜ Ɋɟɧɨ): 

1. Ɉɛɚ ɨɜɪɚɝɚ (ɩɟɪɜɵɣ ɢ ɜɬɨɪɨɣ) ɡɚɛɢɜɚɸɬɫɹ 
ɫɤɚɥɶɧɵɦ ɝɪɭɧɬɨɦ. 

2. Ʉɪɨɦɟ ɬɨɝɨ, ɫɤɚɥɶɧɵɣ ɝɪɭɧɬ ɨɬɫɵɩɚɟɬɫɹ  
ɭ ɨɫɧɨɜɚɧɢɹ ɨɬɤɨɫɚ. 

ȼɵɛɨɪ ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ  
ɧɚ ɨɫɧɨɜɟ ɤɪɢɬɟɪɢɹ ɦɧɨɝɨɦɟɪɧɨɣ  
ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ 

ɍɫɥɨɜɢɹ ɪɟɲɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɡɚɞɚɱɢ ɜ ɰɟɥɨɦ 
ɦɨɠɧɨ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ ɤɚɤ ɩɪɢɧɹɬɢɟ ɦɧɨɝɨɤɪɢ-
ɬɟɪɢɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨ-
ɫɬɢ. ɇɟ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ ɜɵɩɨɥɧɹɬɶ ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɟ ɧɚ ɫɬɚɞɢɢ «ɉɪɨɟɤɬɧɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ». Ɋɟɲɟ-
ɧɢɟ ɩɨ ɜɵɛɨɪɭ ɧɚɢɥɭɱɲɟɝɨ ɜɚɪɢɚɧɬɚ ɧɟɨɛɯɨɞɢɦɨ 
ɛɵɥɨ ɩɪɢɧɹɬɶ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɤɢɡɧɨɝɨ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ (ɚɜɚɧɩɪɨɟɤɬɢɪɨɜɚɧɢɹ), ɚ ɨɰɟɧɤɭ ɜɚɪɢɚɧɬɨɜ 
− ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ. 

ɂ ɥɢɲɶ ɩɨɫɥɟ ɭɬɜɟɪɠɞɟɧɢɹ ɜɚɪɢɚɧɬɚ ɩɪɨ-
ɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɤɚɡɱɢɤɨɦ ɫɥɟɞɨɜɚɥɨ ɜ ɤɪɚɬ-
ɱɚɣɲɢɟ ɫɪɨɤɢ ɪɚɡɪɚɛɨɬɚɬɶ ɪɚɛɨɱɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ 
ɧɚ ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɜɚɪɢɚɧɬ ɩɪɨɬɢɜɨɪɚɡɦɵɜɧɵɯ ɡɚ-
ɳɢɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɧɚ ɨɛɴɟɤɬɟ. 

ɍɱɢɬɵɜɚɹ ɭɫɥɨɜɢɹ ɡɚɞɚɱɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟ-
ɧɢɹ, ɅɉɊ (Ȼ. ɉ. Ɇɭɯɚɪɨɜ) ɩɪɟɞɥɨɠɢɥ 3 ɥɢɧɝɜɢɫɬɢ-
ɱɟɫɤɢɯ ɤɪɢɬɟɪɢɹ, ɡɧɚɱɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɵ  
ɜ ɬɚɛɥ. 1. 

ɗɤɫɩɟɪɬɧɨ ɛɵɥɚ ɩɨɥɭɱɟɧɚ ɫɥɟɞɭɸɳɚɹ 
ɨɰɟɧɤɚ ɜɚɪɢɚɧɬɨɜ ɭɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɚ  
ɩɨ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɦ ɤɪɢɬɟɪɢɹɦ: 

– ɩɟɪɜɵɣ ɜɚɪɢɚɧɬ {Ɉɑȿɇɖ ȼɕɋɈɄȺə 
ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ȻɈɅɖɒȺə 

ɫɥɨɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ȻɈɅɖɒȺə 

ɧɚɞɟɠɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ} =  100

~
,

~
,

~
ZYX ; 

– ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ 222

~
,

~
,

~
ZYX ;  

– ɬɪɟɬɢɣ ɜɚɪɢɚɧɬ  011

~
,

~
,

~
ZYX . 

ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ ɛɵɥɨ 
ɩɪɟɞɥɨɠɟɧɨ ɜɵɩɨɥɧɹɬɶ ɧɚ ɨɫɧɨɜɟ ɬɟɨɪɢɢ ɦɧɨɝɨɦɟɪɧɨɣ 
ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɦɟɬɨɞɢɤɟ [10–15]:  

1) ɭɫɬɚɧɨɜɢɬɶ ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ ɚɤɫɢɨɦ 
ɬɟɨɪɢɢ ɩɨɥɟɡɧɨɫɬɢ ɜ ɧɟɱɟɬɤɨɣ ɫɪɟɞɟ,  

2) ɭɫɬɚɧɨɜɢɬɶ ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ ɭɫɥɨɜɢɹ 
ɜɡɚɢɦɨɧɟɡɚɜɢɫɢɦɨɫɬɢ ɤɪɢɬɟɪɢɟɜ ɩɨ ɩɨɥɟɡɧɨɫɬɢ,  

3) ɭɫɬɚɧɨɜɢɬɶ ɝɪɚɧɢɰɵ ɧɨɫɢɬɟɥɟɣ ɩɨ 
ɩɨɥɟɡɧɨɫɬɢ ɞɥɹ ɡɧɚɱɟɧɢɣ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ,  

4) ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɞɧɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ 
ɩɨ «ɨɩɨɪɧɨɦɭ» ɤɪɢɬɟɪɢɸ - 

)
~

(
~

XV
 ,  

5) ɜɵɩɨɥɧɢɬɶ ɞɟɤɨɦɩɨɡɢɰɢɸ ɮɭɧɤɰɢɢ 
ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ )

~
,

~
,

~
(

~
ZYXV ,  

6) ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɦɧɨɝɨɦɟɪɧɵɯ ɧɟɱɟɬɤɢɯ 
ɩɨɥɟɡɧɨɫɬɟɣ ɜɚɪɢɚɧɬɨɜ,  

7) ɫɪɚɜɧɢɬɶ ɜɚɪɢɚɧɬɵ ɩɨ ɤɪɢɬɟɪɢɸ 
ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ ɢ ɫɞɟɥɚɬɶ ɜɵɛɨɪ  
ɜ ɩɨɥɶɡɭ ɜɚɪɢɚɧɬɚ, ɭ ɤɨɬɨɪɨɝɨ ɩɨɥɟɡɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɚ. 

Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɅɉɊ 
ɫɩɪɚɜɟɞɥɢɜɵ ɚɤɫɢɨɦɵ ɬɟɨɪɢɢ ɩɨɥɟɡɧɨɫɬɢ  
ɜ ɧɟɱɟɬɤɨɣ ɫɪɟɞɟ, ɚ ɬɚɤɠɟ ɱɬɨ ɭɫɥɨɜɢɟ 
ɜɡɚɢɦɨɧɟɡɚɜɢɫɢɦɨɫɬɢ ɤɪɢɬɟɪɢɟɜ Ʉ1

, Ʉ2
 ɢ Ʉ3

 ɩɨ 
ɩɨɥɟɡɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ.  

ɇɟɱɟɬɤɚɹ ɦɧɨɝɨɦɟɪɧɚɹ ɮɭɧɤɰɢɹ ɩɨɥɟɡɧɨɫɬɢ 
ɛɵɥɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ (1) 
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ɝɞɟ zyx kkk ,,  – ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɧɟɧɭɥɟɜɵɟ 
ɲɤɚɥɢɪɭɸɳɢɟ ɤɨɧɫɬɚɧɬɵ, ɹɜɥɹɸɳɢɟɫɹ ɤɨɪɧɹɦɢ 
ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ 
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(2) 

ɝɞɟ )
~
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~

(),
~

( ZvYvXv zyx
  – ɥɟɜɵɟ ɝɪɚɧɢɰɵ 
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ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɬɚɤ, ɱɬɨ  ɞɥɹ ɧɚɢɯɭɞɲɢɯ ɩɨ 
ɩɨɥɟɡɧɨɫɬɢ ɡɧɚɱɟɧɢɣ ɪɚɜɧɵ 
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ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɬɚɤ, ɱɬɨ ɞɥɹ ɧɚɢɥɭɱɲɢɯ  
ɩɨ ɩɨɥɟɡɧɨɫɬɢ ɡɧɚɱɟɧɢɣ ɪɚɜɧɵ 
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ɇɚ ɪɢɫ. 8 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɞɧɨɦɟɪɧɵɯ (ɭɫɥɨɜɧɵɯ) ɧɟɱɟɬɤɢɯ 
ɩɨɥɟɡɧɨɫɬɟɣ ɡɧɚɱɟɧɢɣ (ɬɟɪɦɨɜ) ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ 
ɤɪɢɬɟɪɢɟɜ Ʉ1

, Ʉ2
 ɢ Ʉ3, ɨɩɪɟɞɟɥɟɧɧɵɟ ɜ ɞɚɧɧɨɣ 

ɡɚɞɚɱɟ ɅɉɊ (Ȼ.ɉ. Ɇɭɯɚɪɨɜɵɦ) ɫ ɩɨɦɨɳɶɸ 
ɚɧɚɥɢɬɢɤɚ (ȿ.Ɉ. Ƚɟɪɚɫɶɤɢɧɨɣ). 

ȼ ɤɚɱɟɫɬɜɟ «ɨɩɨɪɧɨɝɨ» ɤɪɢɬɟɪɢɹ ɩɪɢɧɹɬ 
ɤɪɢɬɟɪɢɣ Ʉ1

 (ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ). 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɟɤɨɦɩɨɡɢɰɢɢ  

ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɮɨɪɦɚɥɢɡɚɰɢɢ ɦɧɨɝɨɦɟɪɧɨɣ 
ɩɨɥɟɡɧɨɫɬɢ ɛɵɥ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 

)
~

(
~

0XVx

 . 

Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɤɪɢɬɟɪɢɟɜ 
ɞɨɫɬɚɬɨɱɧɨ ɛɵɥɨ ɨɩɪɟɞɟɥɢɬɶ ɥɟɜɵɟ ɢ ɩɪɚɜɵɟ 
ɝɪɚɧɢɰɵ ɧɨɫɢɬɟɥɟɣ.  

ɉɨɷɬɨɦɭ ɧɚ ɪɢɫ. 8 ɚ ɝɪɚɮɢɤ ɮɭɧɤɰɢɢ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɞɥɹ ɧɚɢɯɭɞɲɟɝɨ ɡɧɚɱɟɧɢɹ 
«ɨɩɨɪɧɨɝɨ» ɤɪɢɬɟɪɢɹ Ʉ1

 ɩɨɤɚɡɚɧ ɫɩɥɨɲɧɨɣ ɥɢɧɢɟɣ. 

Ⱦɥɹ ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɣ ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɝɨ 
ɤɪɢɬɟɪɢɹ Ʉ1

 ɢ ɞɥɹ ɜɫɟɯ ɡɧɚɱɟɧɢɣ ɤɪɢɬɟɪɢɟɜ Ʉ2
  

ɢ Ʉ3
 ɝɪɚɮɢɤɢ ɩɨɤɚɡɚɧɵ ɩɭɧɤɬɢɪɨɦ (ɫɦ. ɪɢɫ. 8).  

ɉɪɟɞɥɨɠɟɧɧɚɹ ɩɪɨɰɟɞɭɪɚ ɩɨɡɜɨɥɹɟɬ 
ɮɨɪɦɚɥɢɡɨɜɚɬɶ ɦɧɨɝɨɦɟɪɧɭɸ ɧɟɱɟɬɤɭɸ 
ɩɨɥɟɡɧɨɫɬɶ ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ.  

Ɂɧɚɱɟɧɢɹ ɲɤɚɥɢɪɭɸɳɢɯ ɤɨɧɫɬɚɧɬ  

( 43,0;43,0;54,0  zyx kkk ) ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 

ɩɭɬɟɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ (2) 
ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫ. 8. 

Ɋɚɫɱɟɬ ɞɥɹ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ
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ɜɵɩɨɥɧɟɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
– ɩɨ ɮɨɪɦɭɥɚɦ (3)–(5) ɨɩɪɟɞɟɥɟɧɵ 

ɤɨɷɮɮɢɰɢɟɧɬɵ (ɫɦ. ɪɢɫ. 8) 
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– ɩɨ ɮɨɪɦɭɥɟ (1) ɮɨɪɦɚɥɢɡɨɜɚɧɚ 

ɦɧɨɝɨɦɟɪɧɚɹ ɧɟɱɟɬɤɚɹ ɩɨɥɟɡɧɨɫɬɶ (6).  

Ɇɧɨɝɨɦɟɪɧɚɹ ɧɟɱɟɬɤɚɹ ɩɨɥɟɡɧɨɫɬɶ ɩɟɪɜɨɝɨ 

ɜɚɪɢɚɧɬɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ 
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(6) 

   

ɚ ɛ ɜ 
Ɋɢɫ. 8. Ƚɪɚɮɢɤɢ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɨɞɧɨɦɟɪɧɵɯ (ɭɫɥɨɜɧɵɯ) ɧɟɱɟɬɤɢɯ 

ɩɨɥɟɡɧɨɫɬɟɣ ɡɧɚɱɟɧɢɣ ɥɢɧɝɜɢɫɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ:  
ɚ − ɤɪɢɬɟɪɢɹ Ʉ1

 (ɫɬɨɢɦɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ);  
ɛ − ɤɪɢɬɟɪɢɹ Ʉ2

 (ɫɥɨɠɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ);  
ɜ − ɤɪɢɬɟɪɢɹ Ʉ3

 (ɧɚɞɟɠɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ) 



Ɍɪɚɧɫɩɨɪɬ 
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Ɋɚɫɱɟɬ ɞɥɹ ɞɜɭɯ ɞɪɭɝɢɯ ɜɚɪɢɚɧɬɨɜ ɩɨ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɩɪɨɰɟɞɭɪɟ ɩɪɢɜɟɥ ɤ ɫɥɟɞɭɸɳɢɦ 
ɪɟɡɭɥɶɬɚɬɚɦ: 

ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ 
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ɇɚ ɪɢɫ. 9 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɮɭɧɤɰɢɣ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɦɧɨɝɨɦɟɪɧɵɯ ɧɟɱɟɬɤɢɯ 
ɩɨɥɟɡɧɨɫɬɟɣ ɫɪɚɜɧɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɭɤɪɟɩɥɟɧɢɹ 
ɨɬɤɨɫɚ, ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (6)–(8). 

 
Ɋɢɫ. 9. Ƚɪɚɮɢɤɢ ɮɭɧɤɰɢɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 

ɦɧɨɝɨɦɟɪɧɵɯ ɧɟɱɟɬɤɢɯ ɩɨɥɟɡɧɨɫɬɟɣ ɫɪɚɜɧɢɜɚɟɦɵɯ 
ɜɚɪɢɚɧɬɨɜ ɭɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɚ 

 

Ɋɚɫɱɟɬ ɞɥɹ ɩɟɪɜɨɝɨ ɜɚɪɢɚɧɬɚ ɥɟɜɨɣ ɢ ɩɪɚɜɨɣ 
ɝɪɚɧɢɰ ɧɨɫɢɬɟɥɹ ɩɨ ɩɨɥɟɡɧɨɫɬɢ: 

ɥɟɜɚɹ ɝɪɚɧɢɰɚ ɧɨɫɢɬɟɥɹ 
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ȼ ɞɚɧɧɨɣ ɡɚɞɚɱɟ ɥɟɜɵɟ ɝɪɚɧɢɰɵ ɧɨɫɢɬɟɥɟɣ 
ɪɚɜɧɵ ɨɰɟɧɤɚɦ ɦɧɨɝɨɦɟɪɧɨɣ ɩɨɥɟɡɧɨɫɬɢ ɫ 

ɧɚɢɛɨɥɶɲɟɣ ɭɜɟɪɟɧɧɨɫɬɶɸ ( 00,1
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ɉɪɢɱɢɧɨɣ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɜɢɞ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ «ɨɩɨɪɧɨɝɨ» ɥɢɧɝɜɢɫɬɢɱɟɫɤɨɝɨ 
ɤɪɢɬɟɪɢɹ Ʉ1

 (ɫɦ. ɪɢɫ. 8 ɚ). 

ɂɡ ɚɧɚɥɢɡɚ ɝɪɚɮɢɤɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ 
ɪɢɫ. 9, ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɩɨ ɤɪɢɬɟɪɢɸ 
ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ ɜɚɪɢɚɧɬɵ ɪɚɫ-
ɩɨɥɚɝɚɸɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɩɨ 
ɭɛɵɜɚɧɢɸ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ):  

– ɬɪɟɬɢɣ ɜɚɪɢɚɧɬ  51,03 
v ;  

– ɜɬɨɪɨɣ ɜɚɪɢɚɧɬ  3102 ,v  ;  

– ɩɟɪɜɵɣ  ɜɚɪɢɚɧɬ 26,01 
v .  

ȼɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ ɬɪɟɬɶɟɝɨ ɜɚɪɢɚɧ-
ɬɚ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɧɚɱɟɧɢ-
ɟɦ ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ – ɭɤɪɟɩɥɟ-
ɧɢɟ ɨɜɪɚɝɨɜ ɢ ɨɫɧɨɜɚɧɢɹ ɨɬɤɨɫɚ ɫɤɚɥɶɧɵɦ ɝɪɭɧ-
ɬɨɦ. 

Ɋɟɲɟɧɢɟ ɛɵɥɨ ɫɨɝɥɚɫɨɜɚɧɨ ɫ ɡɚɤɚɡɱɢɤɨɦ. 
Ɋɚɛɨɱɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɩɨ ɬɪɟɬɶɟɦɭ ɜɚɪɢɚɧɬɭ ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ɜ ɫɠɚɬɵɟ ɫɪɨɤɢ ɢ ɜɵɞɚɧɚ ɡɚɤɚɡɱɢɤɭ. 

ɋɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧɵ, ɡɚ ɢɫɬɟɤ-
ɲɢɣ ɩɟɪɢɨɞ ɪɚɡɦɵɜɨɜ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ. 

Ɂɚɤɥɸɱɟɧɢɟ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɪɢɧɹɬɢɢ ɩɪɨɟɤɬɧɵɯ 
ɪɟɲɟɧɢɣ ɧɚ ɩɪɟɞɩɪɨɟɤɬɧɨɣ ɫɬɚɞɢɢ ɜ ɭɫɥɨɜɢɹɯ ɧɟ-
ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɧɝɜɢɫɬɢɱɟ-
ɫɤɢɯ ɤɪɢɬɟɪɢɟɜ ɩɪɢɦɟɧɟɧɢɟ ɝɥɨɛɚɥɶɧɨɝɨ ɤɪɢɬɟɪɢɹ 
ɦɧɨɝɨɦɟɪɧɨɣ ɧɟɱɟɬɤɨɣ ɩɨɥɟɡɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɫɞɟ-
ɥɚɬɶ ɨɛɨɫɧɨɜɚɧɧɵɣ ɜɵɛɨɪ. 
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Ⱥɧɧɨɬɚɰɢɹ. ɇɚɫɬɨɹɳɚɹ ɫɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɰɟɩɰɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɮɨɪɦɢɪɨɜɚɧɢɹ  
ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɯ ɜɚɪɢɚɧɬɨɜ ɨɛɥɢɤɚ ɢ ɦɨɳɧɨɫɬɢ ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɤɨɪɢɞɨɪɨɜ ɞɥɹ ɫɜɹɡɢ ɨɱɚɝɨɜ ɩɪɢ-
ɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɫ ɨɩɨɪɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɶɸ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ. ɉɪɢ ɷɬɨɦ ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɧɰɟɩɰɢɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɱɟɬɵɪɟɯ ɷɬɚɩɨɜ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ. ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɷɤɨɧɨɦɢ-
ɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɜɚɪɢɚɧɬɚ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɪɢɞɨɪɚ (ɊɆɌɄ) ɩɨ ɫɬɚɬɢɱɟɫɤɨɦɭ ɫɟɱɟɧɢɸ 
ɧɚ ɪɚɫɱɟɬɧɵɣ ɫɪɨɤ ɞɥɹ ɫɜɹɡɢ ɨɱɚɝɚ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɫ ɨɩɨɪɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɶɸ ɢ ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɦɢ ɬɪɚɧɫɩɨɪɬɧɵɦɢ 
ɭɡɥɚɦɢ ɞɥɹ ɜɵɯɨɞɚ ɫɵɪɶɹ ɧɚ ɷɤɫɩɨɪɬ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɊɆɌɄ ɮɨɪɦɢɪɭɸɬɫɹ ɨɩɬɢɦɚɥɶɧɚɹ ɢ ɫɭɛɨɩɬɢɦɚɥɶɧɚɹ 
ɫɬɪɚɬɟɝɢɢ ɷɬɚɩɧɨɝɨ ɧɚɪɚɳɢɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ ɤɚɮɟɞɪɵ «ɂɡɵɫɤɚɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɠɟɥɟɡɧɵɯ 
ɞɨɪɨɝ» ɆɂɂɌɚ (ɆȽɍɉɋ), ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɩɪɨɮɟɫɫɨɪɚɦɢ Ⱥ. ɉ. Ʉɨɧɞɪɚɬɱɟɧɤɨ ɢ ɂ. ȼ. Ɍɭɪɛɢɧɵɦ. Ɇɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɪɟɚɥɢɡɨɜɚɬɶ 
ɨɩɬɢɦɚɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɧɜɟɫɬɢɰɢɣ ɜ ɩɪɟɞɟɥɚɯ ɩɪɢɧɹɬɨɝɨ ɝɨɪɢɡɨɧɬɚ ɪɚɫɱɟɬɚ. Ⱦɥɹ ɭɱɟɬɚ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɴɟɦɚ ɢɧɮɨɪ-
ɦɚɰɢɢ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɊɆɌɄ ɞɥɹ ɫɜɹɡɢ ɨɱɚɝɨɜ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɫ ɨɩɨɪɧɨɣ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɶɸ ȾɎɈ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɷɥɟɦɟɧɬɨɜ ɊɆɌɄ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ «ɫɟɜɟɪɧɨɝɨ» ɡɚɜɨɡɚ ɩɪɟɞɭɫɦɨɬɪɟɧ ɬɪɟɬɢɣ ɷɬɚɩ ɜ ɤɨɧɰɟɩɰɢɢ, ɜ ɤɨɬɨɪɨɦ ɮɨɪɦɢɪɭɟɬɫɹ ɨɛ-
ɥɚɫɬɶ ɷɮɮɟɤɬɢɜɧɵɯ  ɫɬɪɚɬɟɝɢɣ, ɢɦɟɸɳɚɹ ɢɧɬɟɝɪɚɥɶɧɵɣ ɷɮɮɟɤɬ >0 ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɛɚɡɨɜɭɸ ɨɫɧɨɜɭ ɞɥɹ ɪɚɛɨɬɵ ɥɢɰɚ, 
ɩɪɢɧɢɦɚɸɳɟɝɨ ɪɟɲɟɧɢɟ. ȼ ɤɨɧɰɟɩɰɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧ ɱɟɬɜɟɪɬɵɣ ɷɬɚɩ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɞɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɷɮɮɟɤɬɚ ɡɚ ɫɱɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɭɩɪɚɜɥɟɧɢɹ ɩɟɪɟɜɨɡɨɱɧɵɦ ɩɪɨɰɟɫɫɨɦ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɫ-
ɯɨɞɨɜ. Ɋɟɚɥɢɡɚɰɢɹ ɜɫɟɯ ɩɨɡɢɰɢɣ ɤɨɧɰɟɩɰɢɢ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɨɛɴɟɦ ɪɚɛɨɬɵ ɢ ɩɨɜɵɫɢɬɶ ɤɚɱɟɫɬɜɨ ɩɪɢ ɮɨɪɦɢ-
ɪɨɜɚɧɢɢ ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɪɚɡɜɢɬɢɹ ɆɌɋ ɢɫɫɥɟɞɭɟɦɨɝɨ ɪɟɝɢɨɧɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɤɨɧɰɟɩɰɢɹ, ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬɧɵɣ ɤɨɪɢɞɨɪ, ɦɚɥɨɨɫɜɨɟɧɧɵɣ ɪɚɣɨɧ, ɩɪɢɪɨɞɧɵɟ ɪɟɫɭɪɫɵ, 
ɨɱɚɝɢ, ɨɩɨɪɧɚɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɫɟɬɶ, ɦɟɬɨɞɢɤɚ, ɬɟɯɧɨɥɨɝɢɹ. 

Abstract. This article with development of conception of integrated solution of the problem of forming economically effective 

variants of appearance and multimodal transport corridors capacity for connection of natural resources centers with the supporting 

transport net in the Far Eastern Federal District. The developed conception provides implementation of four stages to solve the task. The 

first stage includes choice of economically effective variant of the regional multimodal transport corridor (RMTC) in a static section to 

the target date for connection of natural resources centers with the supporting transport net and multimodal transport junctions for raw 


