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ɍȾɄ 6β5.7β 
 
 

ȺɅȽɈɊɂɌɆ ɈɐȿɇɄɂ ȻȿɁɈɉȺɋɇɈɋɌɂ Ⱦȼɂɀȿɇɂə ɋ ɍɑȿɌɈɆ  
ɎɍɇɄɐɂɈɇȺɅɖɇɈȽɈ ɋɈɋɌɈəɇɂə ȼɈȾɂɌȿɅə 

 
Ɉ.ɘ. Ƚɪɟɞɚɫɨɜɚ, ɚɫɩ., Ⱥ.Ƚ. Ȼɚɬɪɚɤɨɜɚ, ɩɪɨɮ., ɞ.ɬ.ɧ., 

ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
 

Аɧɧɨɬаɰиɹ. Ɉɛɨɫɧɨɜɚɧ ɩɨɞɯɨɞ ɤ ɨɰɟɧɤɟ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ ɚɜɚɪɢɣɧɨɫɬɢ ɧɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɞɨɪɨɝɚɯ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ, ɨɫɧɨɜɭ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɸɬ ɩɪɢɧɰɢɩɵ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɢɬɟ-
ɥɹ ɜ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ. ɉɪɟɞɥɨɠɟɧɚ ɦɨɞɟɥɶ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɚɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ ɞɜɢɠɟɧɢɹ. Ⱦɚɧɚ ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ. 
 
Клɸɱевые ɫлɨва: ɛɟɡɨɩɚɫɧɨɫɬɶ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɢɬɟɥɹ, 
ɧɚɞɟɠɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ, ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɠɢɡɧɟɧɧɵɣ 
ɰɢɤɥ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ. 
 

ȺɅȽɈɊɂɌɆ ɈɐȱɇɘȼȺɇɇə ȻȿɁɉȿɄɂ Ɋɍɏɍ Ɂ ɍɊȺɏɍȼȺɇɇəɆ 
ɎɍɇɄɐȱɈɇȺɅɖɇɈȽɈ ɋɌȺɇɍ ȼɈȾȱə 

 
Ɉ.ɘ. Ƚɪɟɞɚɫɨɜɚ, ɚɫɩ., Ⱥ.Ƚ. Ȼɚɬɪɚɤɨɜɚ, ɩɪɨɮ., ɞ.ɬ.ɧ., 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 
Аɧɨɬаɰіɹ. Ɉɛґɪɭɧɬɨɜɚɧɨ ɩɿɞɯɿɞ ɞɨ ɨɰɿɧɸɜɚɧɧɹ ɿ ɩɪɨɝɧɨɡɭɜɚɧɧɹ ɚɜɚɪɿɣɧɨɫɬɿ ɧɚ ɚɜɬɨɦɨɛɿɥɶɧɢɯ 
ɞɨɪɨɝɚɯ ɡɚɝɚɥɶɧɨɝɨ ɤɨɪɢɫɬɭɜɚɧɧɹ, ɨɫɧɨɜɭ ɹɤɨɝɨ ɫɤɥɚɞɚɸɬɶ ɩɪɢɧɰɢɩɢ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɟɤɬɭɜɚɧɧɹ 
ɚɜɬɨɦɨɛɿɥɶɧɢɯ ɞɨɪɿɝ ɿ ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ ɡɦɿɧɢ ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ ɫɬɚɧɭ ɜɨɞɿɹ ɭ ɩɪɨɰɟɫɿ ɪɭɯɭ. 
Ɂɚɩɪɨɩɨɧɨɜɚɧɨ ɦɨɞɟɥɶ ɿ ɜɿɞɩɨɜɿɞɧɢɣ ɚɥɝɨɪɢɬɦ ɨɰɿɧɤɢ ɛɟɡɩɟɤɢ ɪɭɯɭ. Ⱦɚɧɨ ɨɰɿɧɤɭ ɩɚɪɚɦɟɬɪɿɜ 
ɦɨɞɟɥɿ.  
 
Клɸɱɨві ɫлɨва: ɛɟɡɩɟɤɚ ɞɨɪɨɠɧɶɨɝɨ ɪɭɯɭ, ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ ɫɬɚɧ ɜɨɞɿɹ, ɧɚɞɿɣɧɿɫɬɶ ɞɿɹɥɶɧɨɫɬɿ 
ɜɨɞɿɹ, ɬɟɯɧɿɤɨ-ɟɤɫɩɥɭɚɬɚɰɿɣɧɿ ɩɨɤɚɡɧɢɤɢ, ɠɢɬɬєɜɢɣ ɰɢɤɥ ɚɜɬɨɦɨɛɿɥɶɧɨʀ ɞɨɪɨɝɢ. 
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Abstract. An approach to assessment and prediction of accidents on the roads of general use, which is 
based on the system desТРn oП СТРСаКвs КnН rОРuХКrТtТОs oП МСКnРОs oП tСО НrТvОr’s ПunМtТonКХ stКtО 
during the trip is grounded. A model and the corresponding algorithm for evaluating traffic safety are 
offered. The model parameters are estimated.  
 
Key words: road safety, drivОr’s ПunМtТonКХ stКtО, rОХТКЛТХТtв oП НrТvОr’s КМtТvТtв, pОrПormКnМО ТnНТМa-
tors, life cycle of the road. 
 
 
 

ȼɜɟɞɟɧɢɟ 
 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ ɪɨɫɬɚ ɚɜɚɪɢɣɧɨ-
ɫɬɢ ɹɜɥɹɟɬɫɹ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɬɟɯɧɢɤɨ-ɷɤɫɩ-
ɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɨɫɬɨɹɧɢɹ ɚɜɬɨ-
ɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɬɪɟɛɨɜɚɧɢɹɦ ɫɨɜɪɟɦɟɧɧɨɝɨ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɜɟɥɢɱɟɧɢɟ ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɢ ɧɚɪɭɲɟ-
ɧɢɟ ɩɪɚɜɢɥ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ 
ɪɨɫɬɭ ɱɢɫɥɚ ɞɨɪɨɠɧɨ-ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɪɨɢɫ-
ɲɟɫɬɜɢɣ (ȾɌɉ).  
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Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
Ɇɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɭɫɬɚɧɨɜ-
ɥɟɧɨ, ɱɬɨ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ȾɌɉ ɜɥɢɹɸɬ ɮɚɤɬɨ-
ɪɵ, ɫɜɹɡɚɧɧɵɟ ɫɨ ɫɪɟɞɨɣ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟ-
ɧɢɹ, ɭɱɚɫɬɧɢɤɚɦɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ  ɢ 
ɬɪɚɧɫɩɨɪɬɧɵɦ ɫɪɟɞɫɬɜɨɦ Д1, β, γЖ. ɉɪɢ ɷɬɨɦ, 
ɩɨ ɦɧɟɧɢɸ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ 
ɭɱɟɧɵɯ, ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞɵ 
ɞɜɢɠɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦ ɩɨɜɟɞɟɧɢɹ ɜɨɞɢ-
ɬɟɥɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ȾɌɉ [1, 2, 3]. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɋɭɳɟɫɬɜɭɸɳɢɟ ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɦɟɬɨɞɵ 
ɧɟ ɩɨɡɜɨɥɹɸɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɢɡɦɟɧɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɨ ɜɪɟɦɟ-
ɧɢ. ȼɦɟɫɬɟ ɫ ɬɟɦ, ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɨɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ ɞɨɪɨɝ, ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɨɪɝɚɧɢɡɚɰɢɢ 
ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ, ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ ɜ ɨɰɟɧɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɚɜ-
ɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɢɡɦɟɧɟ-
ɧɢɟɦ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟ-
ɥɟɣ (Ɍɗɉ) ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɜ ɩɪɨɰɟɫɫɟ 
ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟ-
ɧɢɸ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟ-
ɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɟɬɨɞɢɤɚ ɨɰɟɧɤɢ ɢ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɹ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨ-
ɝɨ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟ-
ɧɟɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟ-
ɥɟɣ ɜ ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɚɜɬɨɦɨ-
ɛɢɥɶɧɨɣ ɞɨɪɨɝɢ.  
 

ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɜ ɪɚɦɤɚɯ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ, ɚɜɬɨɦɨɛɢɥɶɧɚɹ ɞɨɪɨɝɚ ɩɨɧɢɦɚ-
ɟɬɫɹ ɤɚɤ ɥɨɝɢɱɟɫɤɚɹ ɨɫɧɨɜɚ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨ-
ɞɢɬɟɥɹ. ɉɨɷɬɨɦɭ ɨɫɧɨɜɭ ɦɟɬɨɞɢɤɢ ɞɨɥɠɟɧ 
ɫɨɫɬɚɜɢɬɶ ɷɪɝɨɧɨɦɢɱɟɫɤɢɣ ɩɨɞɯɨɞ, ɩɨɡɜɨɥɹ-
ɸɳɢɣ ɨɰɟɧɢɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɢɬɟɥɹ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ Ɍɗɉ ɚɜɬɨɦɨ-
ɛɢɥɶɧɨɣ ɞɨɪɨɝɢ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɠɢɡɧɟɧɧɨɝɨ 
ɰɢɤɥɚ. 
 
ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɢɡ ɫɭɳɟ-
ɫɬɜɭɸɳɢɯ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɚɜɚɪɢɣɧɨɫɬɢ 
ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ 
ɗ.ȼ. Ƚɚɜɪɢɥɨɜɚ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɭɫɥɨɜɢɹ 
ɞɜɢɠɟɧɢɹ ɩɨ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɟ ɫɬɚɜɹɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɢɬɟɥɹ ɢ ɨɰɟ-
ɧɢɜɚɸɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɟɝɨ ɞɟɹɬɟɥɶɧɨɫɬɢ  
Дγ, 4Ж. ɉɪɢ ɷɬɨɦ ɫɢɫɬɟɦɚ «ɜɨɞɢɬɟɥɶ–
ɚɜɬɨɦɨɛɢɥɶ–ɞɨɪɨɝɚ» ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ 
ɛɢɨɦɟɯɚɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ДβЖ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹ-
ɡɶɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ. 1.  

 
 

Ɋɢɫ. 1. ɋɯɟɦɚ ɛɢɨɦɟɯɚɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
«ɜɨɞɢɬɟɥɶ–ɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ–
ɭɫɥɨɜɢɹ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ» 

 
ɉɨɷɬɨɦɭ ɰɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɡ-
ɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɚ ɨɰɟɧɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚ-
ɧɢɹ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟ-
ɧɢɹ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨ-
ɹɧɢɹ ɜɨɞɢɬɟɥɹ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ Ɍɗɉ ɜ 
ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɚɜɬɨɦɨɛɢɥɶɧɨɣ 
ɞɨɪɨɝɢ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 
Ɉɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ɜɨɞɢɬɟɥɹ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɫɭɞɢɬɶ ɨ 
ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɟɝɨ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɬɟɦ ɫɚ-
ɦɵɦ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ ɫɬɟɩɟɧɶ ɨɩɚɫɧɨɫɬɢ 
ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ, ɹɜɥɹɸɬɫɹ: 
– ɧɚɞɺɠɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ (PV); 
– ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ 
(W);  
– ɭɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɚɛɫɬɪɚɤɬɧɨɝɨ ɬɪɭɞɚ ɜɨ-
ɞɢɬɟɥɹ (Y). 
 
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɤ ɞɨɪɨɠɧɵɦ ɭɫɥɨɜɢɹɦ ɨɬɧɨ-
ɫɹɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, ɢɡɦɟɧɹɸɳɢɟɫɹ ɢ ɧɟ ɢɡɦɟ-
ɧɹɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉ ɩɟɪ-
ɜɨɣ ɝɪɭɩɩɟ ɩɨɤɚɡɚɬɟɥɟɣ ɨɬɧɨɫɹɬɫɹ Ɍɗɉ, ɜ 
ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɜɥɢɹɸɳɢɟ ɧɚ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɢɬɟɥɹ ɢ ɨɩɪɟɞɟɥɹɸɳɢɟ 
ɜɵɛɨɪ ɜɨɞɢɬɟɥɟɦ ɛɟɡɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɞɢ-
ɫɬɚɧɰɢɢ ɞɥɹ ɞɜɢɠɟɧɢɹ, ɚ ɢɦɟɧɧɨ: ɪɨɜɧɨɫɬɶ 
ɩɨɤɪɵɬɢɹ ɢ ɫɰɟɩɧɵɟ ɤɚɱɟɫɬɜɚ ɩɨɤɪɵɬɢɹ, ɨɰɟ-
ɧɢɜɚɟɦɵɟ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɫɰɟɩɥɟɧɢɹ. Ɍɨɝɞɚ 
ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɨɰɟɧɤɢ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɫɜɨɞɢɬɫɹ: 
 
– ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɚɪɚɦɟɬɪɨɜ ɫɪɟɞɵ ɞɜɢɠɟ-
ɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɞɜɢɠɟɧɢɟ ɫɨ ɫɤɨɪɨ-
ɫɬɹɦɢ, ɛɥɢɡɤɢɦɢ ɤ ɫɭɦɦɚɬɢɜɧɨɣ ɧɨɪɦɟ ɫɤɨ-
ɪɨɫɬɢ, ɬɨ ɟɫɬɶ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɭɦ 
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ɭɞɟɥɶɧɵɯ ɡɚɬɪɚɬ ɬɪɭɞɚ ɜɨɞɢɬɟɥɹ, ɦɢɧɢɦɭɦ 
ɩɫɢɯɢɱɟɫɤɨɝɨ ɩɪɢɧɭɠɞɟɧɢɹ ɢ ɦɚɤɫɢɦɭɦ 
ɧɚɞɟɠɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ; 
– ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɪɟɞɟɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɞɜɢ-
ɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɪɟɞɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢ-
ɹɦɢ ɩɨɤɚɡɚɬɟɥɟɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ 
ɜɨɞɢɬɟɥɹ.  
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɜɢɞɟ ɧɚɛɨɪɚ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ: 
 

a
   max, 

VP  

                          
a

   max,W                     (1) 
 

a
   min, Y  

 
ɝɞɟ PV – ɧɚɞɺɠɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ; 
W – ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ; 
Y – ɭɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɚɛɫɬɪɚɤɬɧɨɝɨ ɬɪɭɞɚ 
ɜɨɞɢɬɟɥɹ. 
 
ɍɞɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɚɛɫɬɪɚɤɬɧɨɝɨ ɬɪɭɞɚ ɜɨɞɢ-
ɬɟɥɹ (Y) ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ Д5Ж 
 

                                , 
U

Y
W

                         (2) 

 
ɝɞɟ U – ɩɫɢɯɢɱɟɫɤɨɟ ɩɪɢɧɭɠɞɟɧɢɟ ɜɨɞɢɬɟɥɹ, 
ɹɜɥɹɸɳɟɟɫɹ ɮɭɧɤɰɢɟɣ ɩɫɢɯɢɱɟɫɤɨɣ ɢ ɷɧɟɪ-
ɝɟɬɢɱɟɫɤɨɣ ɫɬɨɢɦɨɫɬɢ ɞɜɢɠɟɧɢɹ; W – ɩɪɨ-
ɞɭɤɬɢɜɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ. 
 
ɉɫɢɯɢɱɟɫɤɨɟ ɩɪɢɧɭɠɞɟɧɢɟ (U) ɦɨɠɟɬ ɛɵɬɶ 
ɨɰɟɧɟɧɨ ɩɨ ɮɨɪɦɭɥɟ Д4Ж 
 

 
2

ɡ ɧβ М ɡ ɧγ

21
   Mdɉ  ,  

2
U m V V m V V   (3) 

 
ɝɞɟ M – ɫɢɥɚ ɦɨɬɢɜɚ; ɉ – ɩɨɬɪɟɛɧɨɫɬɶ;  

, cm m  – ɠɟɫɬɤɨɫɬɶ ɦɨɬɢɜɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɢ ɫɜɨɛɨɞɵ ɞɟɣɫɬɜɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ; ɡV – ɡɚɞɚɧɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨ-
ɦɨɛɢɥɹ, ɤɦ/ɱɚɫ; ɧγɧβ  , VV – ɧɨɪɦɵ ɫɤɨɪɨɫɬɟɣ 
ɞɜɢɠɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɵɯ ɫɢɥɵ ɦɨɬɢɜɨɜ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɢ ɫɜɨɛɨɞɵ ɞɟɣɫɬɜɢɣ ɪɚɜɧɵ ɧɭɥɸ, 
ɤɦ/ɱɚɫ. 
 
ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɜɟɪɨɹɬɧɨɫɬɶ ɭɞɟɪɠɚɧɢɹ ɡɚ-
ɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ (PV) ɤ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ (Vɡ) 
 
 

                                  ɡ .VW VP                     (4) 

 
ȼɟɪɨɹɬɧɨɫɬɶ ɭɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ Д4Ж 
 

3 0

1
ɜ γ 0 0 γ

1   ɩɪɢ ;   

1 ( )   ɩɪɢ  ;

V

ɩɨV

V VP

P V V V V V
 (5) 

1

ɜ 3 0 3 3 3 2

2

3 3 3 2 2 3 3

2

ɛ 3 2 3 3

3

1   ɩɪɢ   ;

1 ( )  ɩɪɢ  ;

1    ɩɪɢ  ;

0   ɩɪɢ  ;

ɫV ɧ ɩɨ ɧ

c ɛV ɧ ɧ ɧ ɧ

V ɧ ɧ ɩ

V ɩ

V V V V V V VP

V V V V V V VP

V V V V VP

V VP
 

ɝɞɟ ɧβ ɧγ, , nV V V  – ɧɨɪɦɵ ɫɤɨɪɨɫɬɟɣ ɞɥɹ ɦɨɬɢɜɚ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɜɨɛɨɞɵ ɞɟɣɫɬɜɢɣ ɢ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɫɨɫɬɨɹ-
ɧɢɹ ɜɨɞɢɬɟɥɹ, ɤɦ/ɱɚɫ; 3V  – ɡɚɞɚɧɧɚɹ (ɪɚɫɱɟɬ-
ɧɚɹ) ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ/ɱɚɫ. 
 
ɇɚ ɨɫɧɨɜɟ ɦɟɬɨɞɢɤɢ Ƚɚɜɪɢɥɨɜɚ ɗ.ȼ. ɪɚɡɪɚɛɨ-
ɬɚɧ ɚɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɢɬɟɥɹ (ɪɢɫ. β), ɜɤɥɸ-
ɱɚɸɳɢɣ ɜ ɫɟɛɹ ɛɥɨɤ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟ-
ɧɢɹ Ɍɗɉ ɜɨ ɜɪɟɦɟɧɢ, ɢ ɛɥɨɤ ɪɚɫɱɟɬɚ ɷɧɬɪɨɩɢɣ-
ɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɢ-
ɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ (ɪɢɫ. γ). 
 
ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ, ɜ ɪɚɛɨɬɟ ɞɚɧɚ 
ɨɰɟɧɤɚ ɫɜɹɡɢ Ɍɗɉ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɢɬɟɥɹ, ɚ ɢɦɟɧɧɨ: ɫ 
ɧɚɞɟɠɧɨɫɬɶɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ, ɫ ɧɨɪ-
ɦɚɦɢ ɫɤɨɪɨɫɬɟɣ, ɫ ɩɫɢɯɢɱɟɫɤɢɦ ɩɪɢɧɭɠɞɟ-
ɧɢɟɦ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶɸ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɧɚ ɪɢɫ. 4–7. 
 
ɉɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɥɢ ɨɛɨɫ-
ɧɨɜɚɬɶ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢ-
ɠɟɧɢɹ ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨ-
ɫɬɨɹɧɢɹ ɜɨɞɢɬɟɥɹ, ɨɫɧɨɜɭ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹ-
ɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɱɚɫɬɨɬɨɣ ɫɟɪɞɰɟɛɢɟɧɢɹ (ΔɎr) 
ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɪɨɢɫɲɟɫɬɜɢɣ (Ʉɩɪ) [6] 
 

Ɏ
,r

V

Y
W P

                     (6) 

 
ɝɞɟ  Ɏr – ɱɚɫɬɨɬɚ ɫɟɪɞɰɟɛɢɟɧɢɣ. 
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Ɋɢɫ. β. Ⱥɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɩɨɤɚɡɚɬɟɥɟɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɢɬɟɥɹ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟ-
ɧɢɹ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɨ ɜɪɟɦɟɧɢ 

 

 

Ɋɚɫɱɟɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɬɨɯɚɫɬɢɱɧɨɫɬɢ, G 

Ɋɚɫɱɟɬ ɧɨɪɦ  
ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ 
ɧɚ ɞɚɧɧɨɦ ɭɱɚɫɬɤɟ 

ɞɨɪɨɝɢ  

 

Ɋɚɫɱɟɬ ɜɟɪɨɹɬɧɨɫɬɢ 
ɭɞɟɪɠɚɧɢɹ заɞɚɧɧɨɣ 

ɫɤɨɪɨɫɬɢ 

1 2
1 

ɇɚɱɚɥɨ 

ȼɜɟɞɟɧɢɟ 

ɢɫɯɨɞɧɵɯ 

ɞɚɧɧɵɯ 

 

Ɋɚɡɞɟɥɟɧɢɟ  
ɞɨɪɨɝɢ 

ɧɚ ɭɱɚɫɬɤɢ 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɩɨɥɟ 

ɜɨɫɩɪɢɹɬɢɹ 
ɜɨɞɢɬɟɥɹ 

Ɋɚɫɱɟɬ ɷɧɬɪɨɩɢɣɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ  

ɨɛɫɬɚɧɨɜɤɢ 
ɞɜɢɠɟɧɢɹ H,Q 

1   2 
  

Ɋɚɫɱɟɬ 

ɬ  
ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ 

ɢ  
ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɢ  
ɜɨɞɢɬɟɥɹ 

ɹ 

  

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɟɩɟɧɢ  

ɫɬɟɩɟɧɢ  
ɨɩɚɫɧɨɫɬɢ ɭɱɚɫɬɤɚ  

ɭɱɚɫɬɤɚ  
ɚɜɬɨɦɨɛɢɥɶɧɨɣ  

ɣ  

  
ɞɨɪɨɝɢ 

ɢ 

  

Ƚɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

  
Ɍ   =   Ɍ+ 1   

Ɋɨɜɧɨ 

ɨ 

ɫɬɶ 

ɶ 

  
Rov   =   Rov(T)   

∑ L  ɭɱɚɫɬɤɚ 

ɚ 
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Ɋɢɫ. γ. Ȼɥɨɤ-ɫɯɟɦɚ ɪɚɫɱɟɬɚ ɷɧɬɪɨɩɢɣɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫ ɭɱɟɬɨɦ ɢɡɦɟɧɟɧɢɹ ɬɟɯɧɢɤɨ-
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
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Ɋɢɫ. 4. ɇɚɞɟɠɧɨɫɬɶ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ 
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ɞɥя 3 ɤɚɬ.ɚ.ɞ. ɩɪɢ R=2000 i=0 
ɜ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɬɨɤɟ

  U ɩɪɢ R=200
  U ɩɪɢ R=400
  U ɩɪɢ R=1000

 
 
Ɋɢɫ. 5. ɉɫɢɯɢɱɟɫɤɨɟ ɩɪɢɧɭɠɞɟɧɢɟ ɜɨɞɢɬɟɥɹ 
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Нɨɪɦɵ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢя ɜ ɫɜɨɛɨɞɧɨɦ ɞɜɢɠ. ɢ.ɬɪ.ɩɨɬɨɤɟ
ɩɪɢ R=2000 ( ), i=0‰ ɢ R=600, i=50‰, ɫɰɟɩɥɟɧɢɢ=1 ɢ 0,88
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Ɋɢɫ. 6. ɇɨɪɦɵ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ 
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Ɋɢɫ. 7. ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ 

Ɋɚɫɱɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɥɹ ɜɨɫɩɪɢɹɬɢɹ ɜɨɞɢɬɟɥɹ – Q 
n
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Ɋɚɫɱɟɬ ɷɧɬɪɨɩɢɣɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 

Ɋɚɫɱɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɷɥɟɦɟɧɬɚ ɞɨɪɨɝɢ ɜ ɨɩɚɫɧɨɦ  
ɞɥɹ ɞɜɢɠɟɧɢɹ ɫɨɫɬɨɹɧɢɢ 

 

Ɋ = 0,14449 + (β,6755γ·Rov*10-4) + (5,γγ8β7·Rov·Rov*10-7) 

Ɋɚɫɱɟɬ ɬɟɤɭɳɟɣ ɷɧɬɪɨɩɢɢ ɩɨɥɹ ɜɨɫɩɪɢɹɬɢɹ ɜɨɞɢɬɟɥɹ – ɇ  
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Ɋɢɫ. 8. Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɧɚɞɟɠɧɨɫɬɶɸ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɩɪɨɢɫɲɟɫɬɜɢɣ 

 
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜ ɪɚɛɨɬɟ Д6] ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɱɚɫɬɨɬɚ ɫɟɪɞɰɟɛɢɟɧɢɹ ɫɜɹɡɚɧɚ ɫ ɩɨɤɚɡɚɬɟɥɟɦ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɢɬɟɥɹ, ɱɬɨ 
ɩɨɡɜɨɥɢɥɨ ɭɫɬɚɧɨɜɢɬɶ ɫɜɹɡɶ ɦɟɠɞɭ ɧɚɞɟɠɧɨ-
ɫɬɶɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢɬɟɥɹ ɢ ɤɨɷɮɮɢɰɢɟɧ-
ɬɨɦ ɩɪɨɢɫɲɟɫɬɜɢɣ (ɪɢɫ. 8) ɢ ɪɚɡɪɚɛɨɬɚɬɶ ɝɪɚ-
ɞɚɰɢɸ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝɢ ɩɨ 
ɩɨɤɚɡɚɬɟɥɸ ɧɚɞɟɠɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɨɞɢ-
ɬɟɥɹ (PV) 
 

ɩɪɄ ( , , ),V af P Y V  

 
Ɏ ,r Y W  

 
                Ɏr V ɚY P V                       (7) 

 
,V ɚW P V  

                           
ɝɞɟ ɩɪɄ  – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɢɫɲɟɫɬɜɢɣ; ɚV  –
ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, ɤɦ/ɱɚɫ. 

 
ȼɵɜɨɞɵ 

 
ɉɪɨɜɟɞɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɡɜɨɥɢɥɨ ɪɚɡɪɚ-
ɛɨɬɚɬɶ ɚɥɝɨɪɢɬɦ ɨɰɟɧɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢ-
ɠɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɢɬɟɥɹ ɢ Ɍɗɉ ɜɨ  

ɜɪɟɦɟɧɢ. Ⱦɚɧɚ ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɢ 
ɭɫɬɚɧɨɜɥɟɧɚ ɫɜɹɡɶ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧ-
ɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɭɧɤɰɢɨ-
ɧɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɨɞɢɬɟɥɹ. Ⱥɥɝɨɪɢɬɦ ɫɨ-
ɫɬɚɜɥɹɟɬ ɨɫɧɨɜɭ ɦɟɬɨɞɢɤɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɚɜɚɪɢɣɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɞɨɪɨɝɢ. 
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