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ぢづだゎぞだげごづだゑんぞごぎ どづばがだげんどづんど ぞん どぎびぞごぶぎでとだぎ  

だゐでずばぐごゑんぞごぎ ご づぎぜだぞど んゑどだどづんぞでぢだづどぞぼび でづぎがでどゑ 

 

ゑ.ゑ. ゑ¿íïñÖ¡Ü, íïäóëíÖö, びぞんがば 
 

Ⱥɧɧɨɬɚɰɢɹ. ɉɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɚɜɬɨ-
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɜɨɡɪɚɫɬɚ, ɚ 

ɬɚɤɠɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜɨɞɢɬɟɥɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɧɟɦ. 

 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɟ ɫɪɟɞɫɬɜɨ, ɬɪɭɞɨɡɚɬɪɚɬɵ, ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 
ɪɟɦɨɧɬ. 
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どん づぎぜだぞど んゑどだどづんぞでぢだづどぞごび げんでだゐやゑ 
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Ⱥɧɨɬɚɰɿɹ. ɉɪɨɝɧɨɡɭɜɚɬɢ ɩɪɚɰɟɜɢɬɪɚɬɢ ɧɚ ɬɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɬɚ ɪɟɦɨɧɬ ɚɜɬɨɬɪɚɧɫɩɨ-
ɪɬɧɨɝɨ ɡɚɫɨɛɭ ɬɪɟɛɚ ɡ ɭɪɚɯɭɜɚɧɧɹɦ ɭɦɨɜ ɣɨɝɨ ɮɭɧɤɰɿɨɧɭɜɚɧɧɹ, ɜɿɤɭ, ɚ ɬɚɤɨɠ ɤɜɚɥɿɮɿɤɚɰɿʀ ɜɨ-
ɞɿɹ, ɳɨ ɩɪɚɰɸɽ ɧɚ ɧɶɨɦɭ.  
 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɢɣ ɡɚɫɿɛ, ɩɪɚɰɟɜɢɬɪɚɬɢ, ɬɟɯɧɿɱɧɟ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ ɬɚ ɪɟɦɨɧɬ.  

 

MAINTENANCE EXPENSES PREDICTION OF TRANSPORTATION FACILITIES 

 

V. Vlasenko, postgraduate, KhNAぞU 
 

Abstract. To predict maintenance expenses of transportation facilities it is necessary to consider con-

ditions of its operation and age as well as drivers proficiency. 
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ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ (ȺɌɋ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶɸ ɛɟɡɨɬ-
ɤɚɡɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɭɫɥɭɝ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɩɪɢ ɢɯ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ [1]. 
 

ȼ ɍɤɪɚɢɧɭ ɜɜɨɡɹɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɚɪɤɢ ɢ ɦɨ-
ɞɟɥɢ ɧɟ ɬɨɥɶɤɨ ɧɨɜɵɯ ȺɌɋ, ɧɨ ɢ ɪɚɧɟɟ ɷɤɫ-
ɩɥɭɚɬɢɪɭɟɦɵɯ, ɢɦɟɸɳɢɯ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɨ-
ɛɟɝ. Ʉɚɤ ɩɪɢ ɩɥɚɧɨɜɨɣ, ɬɚɤ ɢ ɩɪɢ ɪɵɧɨɱɧɨɣ 

ɷɤɨɧɨɦɢɤɟ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚ-
ɛɨɬɵ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɪɚɡɥɢɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɞɟɧɟɠɧɵɯ, ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɱɟɥɨɜɟɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ ɞɥɹ ɧɨɜɵɯ ɢ ɩɨɞɟɪɠɚɧɧɵɯ ȺɌɋ. 

ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɬɪɭɞɨ-
ɡɚɬɪɚɬɵ ɧɚ ɩɨɞɞɟɪɠɚɧɢɟ ȺɌɋ ɜ ɬɟɯɧɢɱɟɫɤɢ 

ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ c ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ 
ɭɫɥɨɜɢɣ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

Ɍɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
(ɌɈ) ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ (ɌɊ) ɫɨɫɬɨɹɬ ɢɡ ɞɜɭɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ: ɡɚɬɪɚɬ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫ-
ɧɵɟ ɱɚɫɬɢ, ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɟɦɨɧɬɧɵɯ 
ɪɚɛɨɱɢɯ ɫ ɭɱɟɬɨɦ ɩɪɟɦɢɣ ɢ ɨɬɱɢɫɥɟɧɢɣ. 

 

んÖí¿ó£ äÜß¿ó¡íîóú 

 

Ⱦɥɹ ɪɚɡɧɵɯ ɦɨɞɟɥɟɣ ȺɌɋ ɡɚɬɪɚɬɵ ɧɚ ɌɈ ɢ 

ɌɊ ɡɚ ɜɟɫɶ ɫɪɨɤ ɫɥɭɠɛɵ ɩɪɟɜɵɲɚɸɬ ɢɯ ɩɟɪ-
ɜɨɧɚɱɚɥɶɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜ 5–8 ɪɚɡ, ɚ ɬɪɭɞɨɟɦ-

ɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ – ɜ 10–15 ɪɚɡ 
ɛɨɥɶɲɟ ɢɡɝɨɬɨɜɥɟɧɢɹ [2]. 

 

ȼɟɥɢɱɢɧɭ ɡɚɬɪɚɬ ɧɚ ɌɈ ɢ ɌɊ ɜ ɫɨɫɬɚɜɟ ɫɟɛɟ-
ɫɬɨɢɦɨɫɬɢ ɜ [1] ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɩɪɟɞɟɥɹɬɶ, 
ɤɨɩ/ɬɤɦ, ɩɨ ɮɨɪɦɭɥɟ 
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(1) 

 

ɝɞɟ NTO-1, NTO-2 – ɤɨɥɢɱɟɫɬɜɨ ɌɈ-1 ɢ ɌɈ-2, 

ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɝɨ ɝɨɞɚ; CEO, 

CTO-1, CTO-2 – ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɨɞɧɨɝɨ ȿɈ, ɌɈ-1 ɢ ɌɈ-2, ɪɭɛ; lɝ – ɩɪɨɛɟɝ ɚɜ-
ɬɨɦɨɛɢɥɹ ɡɚ ɝɨɞ, ɤɦ; ɋɬɪ – ɫɬɨɢɦɨɫɬɶ ɬɟɤɭɳɟ-
ɝɨ ɪɟɦɨɧɬɚ ɧɚ 1000 ɤɦ ɩɪɨɛɟɝɚ, ɪɭɛ/1000 ɤɦ; 

Ʉɞ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ 
ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɣ; lCC – ɫɪɟɞɧɟɫɭɬɨɱɧɵɣ 

ɩɪɨɛɟɝ, ɤɦ. 

 

ɍɪɚɜɧɟɧɢɟ (1) ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ 
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ɝɞɟ Ɂɩɪ – ɝɨɞɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɮɢɥɚɤɬɢɱɟ-
ɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɚɜɬɨɦɨɛɢɥɹ, 
ɪɭɛ. 

 

Ƚɨɞɨɜɵɟ ɡɚɬɪɚɬɵ Ɂɩɪ ɫ ɭɱɟɬɨɦ (1) ɫɨɫɬɚɜɹɬ 
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ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ȿɈ, 

ɌɈ-1, ɌɈ-2 ɢ ɪɟɦɨɧɬɚ ɧɚ 1000 ɤɦ ɩɪɨɛɟɝɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɧɨɪɦɚɦ ɡɚɬɪɚɬ ɧɚ ɬɟɯɧɢɱɟ-
ɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɩɨ ɛɚ-
ɡɨɜɵɦ ɦɚɪɤɚɦ ȺɌɋ ɩɨ [3]. 

 

ぴñ¿á ó äÜïöíÖÜç¡í £íÑíôó 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɚɧɚɥɢɡɚ ɩɭɛɥɢɤɚɰɢɣ, ɡɚɬɪɚɬɵ ɧɚ 
ɜɵɩɨɥɧɟɧɢɟ ɌɈ ɢ ɌɊ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ ȺɌɋ 

ɡɚ ɜɟɫɶ ɫɪɨɤ ɫɥɭɠɛɵ ɩɪɟɜɵɲɚɸɬ ɢɯ ɩɟɪɜɨɧɚ-
ɱɚɥɶɧɭɸ ɫɬɨɢɦɨɫɬɶ, ɚ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥ-
ɧɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ – ɬɪɭɞɨɟɦɤɨɫɬɶ ɢɡɝɨɬɨɜɥɟ-
ɧɢɹ; ɷɬɢ ɜɟɥɢɱɢɧɵ ɪɚɡɥɢɱɧɵ ɞɥɹ ɪɚɡɧɵɯ 

ɦɚɪɨɤ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɝɨɞɨɜɵɯ ɡɚɬɪɚɬ ɧɚ 
ɜɵɩɨɥɧɟɧɢɟ ɌɈ ɢ ɌɊ ɭɱɢɬɵɜɚɥɢɫɶ ɬɨɥɶɤɨ 
ɞɨɪɨɠɧɵɟ ɭɫɥɨɜɢɹ, ɧɨ ɧɟ ɭɱɢɬɵɜɚɥɫɹ ɜɨɡɪɚɫɬ 
ȺɌɋ, ɟɝɨ ɡɚɝɪɭɡɤɚ ɩɪɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɩɨ 

ɩɪɨɛɟɝɭ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ (ɩɚɫɫɚɠɢɪɨɜɦɟ-
ɫɬɢɦɨɫɬɢ), ɤɜɚɥɢɮɢɤɚɰɢɹ ɜɨɞɢɬɟɥɹ. ɉɪɢ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɢ ɬɪɭɞɨɡɚɬɪɚɬ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɌɈ 

ɢ ɌɊ ȺɌɋ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɤɨɧɤɪɟɬ-
ɧɵɟ ɭɫɥɨɜɢɹ ɢɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

ぢëÜÇÖÜ£óëÜçíÖóñ öëÜÑÜ£íöëíö Öí どだ ó どづ 

ï ÜôñöÜ½ ¡ÜÖ¡ëñöÖ▲ê Üï¿Üçóú 

âÜÖ¡îóÜÖóëÜçíÖó　 んどで 

 

Ɏɚɤɬɢɱɟɫɤɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɌɊ 

ɞɥɹ ȺɌɋ ɜ ɭɫɥɨɜɢɹɯ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ (ȺɌɉ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɫ 
ɭɱɟɬɨɦ ɬɢɩɨɜɵɯ ɧɨɪɦ ɜɪɟɦɟɧɢ ɧɚ ɪɟɦɨɧɬ ɩɨ 
[4]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɍɤɪɚɢɧɟ ɪɚɛɨɬɚɸɬ 
ȺɌɋ ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ, ɢɦɟɸɳɢɟ ɨɞɢɧ ɢɥɢ 

ɞɜɚ ɜɢɞɚ ɌɈ. 

 

Ɉɩɪɟɞɟɥɢɬɶ ɝɨɞɨɜɵɟ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɟɣɫɬɜɢɣ 

ɌɈ-1 NTO-1, ɌɈ-2 NTO-2 ɢ ɨɞɧɨɝɨ ɌɈ NTO ɞɥɹ 
ɩɟɪɜɨɣ ɝɪɭɩɩɵ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɧɨ 

ɩɨ ɮɨɪɦɭɥɚɦ [5] 
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ɌɈ 1l  , ɇ

ɌɈ 2l   ɇ
ɌɈl  – ɧɨɪɦɚɬɢɜɧɵɟ ɩɟɪɢɨɞɢɱ-

ɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɌɈ-1,  

ɌɈ-2, ɨɞɧɨɝɨ ɌɈ, ɤɦ (ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [6]). 

 

ȼɵɪɚɡɢɜ ɧɨɪɦɚɬɢɜɧɭɸ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɜɵ-

ɩɨɥɧɟɧɢɹ ɌɈ-2 ɱɟɪɟɡ ɧɨɪɦɚɬɢɜɧɭɸ ɩɟɪɢɨ-
ɞɢɱɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɌɈ-1, ɩɨɥɭɱɢɦ 
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ɝɞɟ nTO – ɜɟɥɢɱɢɧɚ ɤɪɚɬɧɨɫɬɢ ɧɨɪɦɚɬɢɜɧɨɣ 

ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɌɈ-2 ɤ ɧɨɪɦɚɬɢɜɧɨɣ ɩɟɪɢɨ-
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ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɧɨɪɦɚɬɢɜɧɨɣ ɩɟɪɢɨɞɢɱ-
ɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɌɈ-2 ɱɟɪɟɡ ɧɨɪɦɚɬɢɜɧɭɸ 

ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɞɨ ɌɈ-1 ɜ ɮɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟ-
ɞɟɥɟɧɢɹ ɝɨɞɨɜɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɌɈ-1 NTO-1 ɢ 

ɌɈ-2 NTO-2 ɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɥɭɱɢɦ 
 

ɇ
TO 2 ɝ TO ɌɈ 1/ ( ),N l n l  

 
 

ɇ
TO 1 TO ɝ ɌɈ 1(1 ) / .N n l l       (2) 

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɮɚɤɬɢɱɟɫɤɨɣ ɩɟɪɢɨɞɢɱɧɨ-
ɫɬɢ ɜɨɡɞɟɣɫɬɜɢɣ ɌɈ ɭɱɬɟɦ ɝɪɭɩɩɭ ɭɫɥɨɜɢɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɩɨɦɨɳɢ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉɿ, 
ɜɨɡɪɚɫɬ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɤɚɱɟɫɬɜɚ ɚɜɬɨɦɨ-
ɛɢɥɹ – ɩɪɢ ɩɨɦɨɳɢ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉɜ, ɤɜɚɥɢ-

ɮɢɤɚɰɢɸ ɜɨɞɢɬɟɥɹ – Ʉɜɨɞ, ɫɬɟɩɟɧɶ ɡɚɝɪɭɡɤɢ 

ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɢ ɩɪɨ- 
ɛɟɝɭ – Ʉɡ. Ɉɬɤɨɪɪɟɤɬɢɪɨɜɚɜ ɩɪɢ ɩɨɦɨɳɢ ɷɬɢɯ 
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ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɧɨɪɦɚɬɢɜɧɵɟ ɩɟɪɢɨɞɢɱɧɨɫɬɢ 

ɜɵɩɨɥɧɟɧɢɹ ɌɈ-1, ɌɈ-2, ɩɨɞɫɬɚɜɢɜ ɜ (2), ɩɨ-
ɥɭɱɢɦ ɡɚɜɢɫɢɦɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɝɨɞɨɜɨ-
ɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɡɞɟɣɫɬɜɢɣ ɌɈ-1 ɢ ɌɈ-2 (ɨɞ-

ɧɨɝɨ ɌɈ) ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ȺɌɋ 
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             (3) 

 

Ƚɨɞɨɜɨɣ ɩɪɨɛɟɝ, ɤɦ, ɫ ɭɱɟɬɨɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢ-

ɫɢɦɨɫɬɶɸ 
 

        
ɷ

ɝ CC ɪɝ T PȾ Į Ʉl l     ,              (4) 

 

ɝɞɟ Ⱦɪɝ – ɞɧɢ ɪɚɛɨɬɵ ȺɌɉ ɜ ɝɨɞɭ, ɞɧ.; ɌĮ  – 

ɪɚɫɱɟɬɧɵɣ (ɩɪɨɝɧɨɡɢɪɭɟɦɵɣ) ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ; ɷ

PɄ  – ɷɤɫɩɥɭɚɬɚɰɢ-

ɨɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɟɫɭɪɫɚ ȺɌɋ. 
 

Ɉɞɧɢɦ ɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɹɜɥɹɟɬɫɹ 
ɫɭɦɦɚɪɧɚɹ ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɬɟɤɭɳɟɝɨ 
ɪɟɦɨɧɬɚ (ȽɈɋɌ 27.002-89), ɡɚ ɝɨɞ ɨɧɚ ɫɨɫɬɚ-
ɜɢɬ, ɱɟɥ.-ɱ 
 

H ɷ
TP CC ɪɝ T P ɡȽ

ɌɊ
ɜ ɜɨɞ

Ⱦ Į Ʉ 1 Ʉ
Ɍ

1000Ʉ Ʉ Ʉi

t l     


 
 , (5) 

 

ɝɞɟ H
TPt  – ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥ-

ɧɟɧɢɹ ɌɊ, ɱɟɥ.-ɱ/1000 ɤɦ (ɩɪɢɧɢɦɚɟɬɫɹ ɫɨ-
ɝɥɚɫɧɨ [6]). 

 

Ʉ ɩɨɤɚɡɚɬɟɥɹɦ ɧɚɞɟɠɧɨɫɬɢ ɨɬɧɟɫɟɧɚ ɬɚɤɠɟ 
ɫɭɦɦɚɪɧɚɹ ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɩɪɨɮɢɥɚɤ-
ɬɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ (ȽɈɋɌ 27.002-89), 

ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɝɨɞɨɜɵɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɵ-

ɩɨɥɧɟɧɢɹ ȿɈ, ɌɈ-1 ɢ ɌɈ-2 (ɢɥɢ ɨɞɧɨɝɨ ɌɈ). 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ȿɈ ɡɚ ɝɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɜɢ-

ɫɢɦɨɫɬɶɸ 
 

ɇ
Ƚ ȿɈ ɦ ɝ
ȿɈ

ȿɈ

ɄɌ ,
t l

l

 
  ɱɟɥ.-ɱ,           (6) 

ɝɞɟ ɇ
ȿɈt  – ɧɨɪɦɚɬɢɜɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ȿɈ, 

ɱɟɥ.-ɱ [6]; Ʉɦ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɦɟɯɚɧɢɡɚɰɢɸ ɪɚɛɨɬ ɩɨ ȿɈ [5]; lȿɈ – ɩɪɨɛɟɝ ɞɨ 
ȿɈ, ɤɦ (ɩɪɢɧɢɦɚɟɬɫɹ ɫɨɝɥɚɫɧɨ [5]).  

 

Ɍɪɭɞɨɟɦɤɨɫɬɶ ɌɈ-1, ɌɈ-2 ɢɥɢ ɌɈ ɡɚ ɝɨɞ, 

ɱɟɥ.-ɱ, ɫ ɭɱɟɬɨɦ (3) ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤ 
 

Ƚ ɇ
TɈ-1,ɌɈ-2,ɌɈ ɌɈ-1,ɌɈ-2,ɌɈ ɌɈ-1,ɌɈ-2,ɌɈɌ t N  .  (7) 

 

ɋɭɦɦɚɪɧɚɹ ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ ɪɚɫ-
ɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

– ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɌɈ-1 ɢ 

ɌɈ-2  

 
Ƚ Ƚ Ƚ Ƚ
ɌɈ ȿɈ ɌɈ-2 ɌɈ-1Ɍ Ɍ Ɍ Ɍ ,    ɱɟɥ.-ɱ; 

 

– ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɨɞɧɨɝɨ ɌɈ 
 

Ƚ Ƚ Ƚ
ɌɈ ȿɈ ɌɈɌ Ɍ Ɍ ,   ɱɟɥ.-ɱ. 

 

ɋɭɦɦɚɪɧɚɹ ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ ɢ ɌɊ ɫ 
ɭɱɟɬɨɦ (5), (6) ɢ (7) ɫɨɫɬɚɜɢɬ 
 

Ƚ Ƚ Ƚ
ɌɈ,ɌɊ ɌɊ ɌɈɌ Ɍ Ɍ ,   ɱɟɥ.-ɱ. 

 

Ⱦɥɹ ȺɌɉ, ɢɦɟɸɳɟɝɨ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɧɟ-
ɫɤɨɥɶɤɨ ɝɪɭɩɩ ɢ ɦɨɞɟɥɟɣ ȺɌɋ, ɫɭɦɦɚɪɧɚɹ 
ɝɨɞɨɜɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɌɈ, ɌɊ ɫɨɫɬɚɜɢɬ 
 

ȺɌɉ Ƚ Ƚ
ɌɈ,ɌɊ ɌɊ ɌɈ

1 1

Ɍ (Ɍ Ɍ ),
ij ij

m n

j i 

   ɱɟɥ.-ɱ, 

 

ɝɞɟ i =1, 2, …, n – ɤɨɥɢɱɟɫɬɜɨ ȺɌɋ ɞɚɧɧɨɣ 

(ɨɞɧɨɣ) ɦɚɪɤɢ; j =1, 2…,  m – ɤɨɥɢɱɟɫɬɜɨ  

ɦɚɪɨɤ. 
 

Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɡɚɩɱɚɫɬɢ, ɝɪɧ, ɜ ɝɨɞ 

ɫɨɫɬɚɜɹɬ: ɞɥɹ ɨɞɧɨɝɨ ȺɌɋ (8), ɞɥɹ ȺɌɉ (9) 
 

Ƚ
Ɇ,Ɂɑ ȿɈ ȿɈ ɌɈ 1 ɌɈ 1

3
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Ɂ
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        (8) 
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1 1

3
ɌɈ 1 ɌɈ 2 ɌɈ 2 ɌɊ

Ɂ (

ɆɁɑ 10 ɆɁɑ ),

ij ij

ij ij

m n

j i

N Ɇ N

Ɇ N


 


  

   

   


(9)

 

 

ɝɞɟ ɆȿɈ, ɆɌɈ-1, ɆɁɑɌɈ-2, ɆɁɑɌɊ – ɡɚɬɪɚɬɵ ɧɚ 
ɦɚɬɟɪɢɚɥɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɨɞɧɨ ȿɈ, ɌɈ-1, 

ɝɪɧ [3]; ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ 
ɱɚɫɬɢ ɧɚ ɨɞɧɨ ɌɈ-2, ɝɪɧ [3]; ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟ-
ɪɢɚɥɵ ɢ ɡɚɩɚɫɧɵɟ ɱɚɫɬɢ ɧɚ 1000 ɤɦ, ɝɪɧ [3]. 
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ɋɞɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨ-
ɱɢɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱɟɬɨɦ ɝɨɞɨɜɨɣ ɬɪɭɞɨɟɦ-

ɤɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɌɈ ɢ ɌɊ, ɱɚɫɨɜɨɣ 

ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɢ ɪɚɛɨɱɟɝɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɪɚɡɪɹɞɚ. ɉɪɟɦɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚ ɤɚɱɟ-
ɫɬɜɟɧɧɨɟ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɜ ɩɪɨɰɟɧɬɧɨɦ 

ɨɬɧɨɲɟɧɢɢ ɤ ɫɞɟɥɶɧɨɣ ɡɚɪɩɥɚɬɟ. ȼ ɨɛɳɟɦ 

ɜɢɞɟ ɮɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ ɫ ɨɬɱɢɫɥɟɧɢɹɦɢ, ɝɪɧ, 

ɫɨɫɬɚɜɢɬ: 
ɞɥɹ ɨɞɧɨɝɨ ȺɌɋ  
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ɞɥɹ ȺɌɉ 
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ɝɞɟ ɇɋɋ – ɧɨɪɦɚ ɨɬɱɢɫɥɟɧɢɣ, % (ɩɨ ɫɨɫɬɨɹ-
ɧɢɸ ɧɚ 01.04.2011 – 37,66 %). 

 

ɉɪɨɝɧɨɡɢɪɭɟɦɵɟ ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɌɈ ɢ ɌɊ ɜ 
ɝɨɞ, ɝɪɧ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɚɤ: 
– ɞɥɹ ɨɞɧɨɝɨ ȺɌɋ  

 
Ƚ Ƚ Ƚ
ɌɈ,ɌɊ ɌɈ,ɌɊ Ɇ,ɁɑɌɁ ɎɈɌ Ɂ ; 

 
 

– ɞɥɹ ȺɌɉ 

 
ȺɌɉ ȺɌɉ ȺɌɉ
ɌɈ,ɌɊ ɌɈ,ɌɊ Ɇ,ɁɑɌɁ ɎɈɌ Ɂ .   

 

ゑ▲çÜÑ▲ 

 

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ȺɌɋ ɪɚɫɯɨɞɭɟɬɫɹ 
ɟɝɨ ɪɟɫɭɪɫ. ɑɟɦ ɧɚɞɟɠɧɟɟ ȺɌɋ, ɬɟɦ ɛɨɥɶɲɢɣ 

ɪɟɫɭɪɫ ɜ ɧɟɝɨ ɡɚɥɨɠɟɧ. ɌɈ ɩɪɢɡɜɚɧɨ ɩɨɞɞɟɪ-
ɠɢɜɚɬɶ ɪɟɫɭɪɫ ȺɌɋ ɩɭɬɟɦ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨ-
ɮɢɥɚɤɬɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɫɧɨɜɟ ɞɢɚ-
ɝɧɨɫɬɢɪɨɜɚɧɢɹ, ɚ ɌɊ – ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɟɝɨ. 
ɉɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɜɨɡɪɚɫɬɚ ɪɟɫɭɪɫ ȺɌɋ 

ɭɦɟɧɶɲɚɟɬɫɹ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ – ɭɜɟɥɢɱɢɜɚɸɬɫɹ 
ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɌɊ, ɬɨ ɟɫɬɶ ɧɚ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ.  
 

Ɍɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɌɈ ɢ ɌɊ – ɪɚɡ-
ɥɢɱɧɵɟ ɞɥɹ ɝɪɭɡɨɜɵɯ, ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 

ɢ ɚɜɬɨɛɭɫɨɜ ɡɚ ɢɯ ɫɪɨɤ ɫɥɭɠɛɵ. Ⱦɥɹ ɝɪɭɡɨɜɵɯ 

ɢ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɛɥɢɠɧɟɝɨ ɡɚɪɭɛɟɠɶɹ 
ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɌɊ ɫɨɫɬɚɜɥɹɸɬ [2] 55–65 %, 

ɧɚ ɌɈ-2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 10–15 %, ɌɈ-1 –  

10–12 %, ȿɈ – 15–20 %; ɞɥɹ ɚɜɬɨɛɭɫɨɜ ɌɊ – 

40–50 %, ɌɈ-2 – 12–18 %, ɌɈ-1 – 10–15 %, 

ȿɈ – 25–30 %. 

 

ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɪɟɫɭɪɫɚ ɧɚ 70–75 % ɧɚɱɢ-

ɧɚɸɬ ɜɨɡɪɚɫɬɚɬɶ ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɩɨɞɞɟɪɠɚ-
ɧɢɟ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ȺɌɋ. ɍɜɟɥɢɱɟɧɢɟ 
ɬɪɭɞɨɡɚɬɪɚɬ ɞɥɹ ɪɚɡɧɵɯ ɦɚɪɨɤ ȺɌɋ – ɪɚɡ-
ɥɢɱɧɨɟ ɢ ɡɚɜɢɫɢɬ ɨɬ ɧɚɞɟɠɧɨɫɬɢ ȺɌɋ. 

 

ɉɪɨɝɧɨɡɢɪɨɜɚɬɶ ɝɨɞɨɜɵɟ ɬɪɭɞɨɡɚɬɪɚɬɵ ɧɚ ɌɈ 

ɢ ɌɊ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɢɯ ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɜɨɜɪɟɦɹ ɜɵɜɨɞɢɬɶ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ ȺɌɋ, ɧɟ 
ɩɪɢɧɨɫɹɳɢɟ ɩɪɢɛɵɥɶ ɩɪɢ ɥɢɧɟɣɧɨɣ ɪɚɛɨɬɟ. 
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