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 APPLICATION OF QUALIMETRIC METHODS FOR ASSESSING  
THE QUALITY OF PASSENGER TRANSPORTATION  
IN REGIONAL SERVICES ON DIFFERENT TYPES OF TRANSPORT 

The basic qualimetric methods are considered which allow to translate a qualitative es-
timation of given service by transportation of passengers in quantitative positions under his 
various characteristics (functional, technological, cost etc.). 
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ȼɅɂəɇɂȿ�ȾȿɎɈɊɆɂɊɍȿɆɈɋɌɂ�ɗɅȿɆȿɇɌɈȼ�ɄɊȿɉɅȿɇɂə 
ȽɊɍɁɈȼ�ɇȺ�ɂɏ�ȾɂɇȺɆɂɑȿɋɄɈȿ�ɉɈȼȿȾȿɇɂȿ  
ȼ�ɉɊɈɐȿɋɋȿ�ɌɊȺɇɋɉɈɊɌɂɊɈȼɄɂ 

Ɋɚɫɫɦɨɬɪɟɧɵ�ɜɨɩɪɨɫɵ�ɜɥɢɹɧɢɹ�ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɨɜ�ɧɚ 
ɢɯ� ɩɨɜɟɞɟɧɢɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɟɪɟɜɨɡɤɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ. Ɉɩɪɟɞɟɥɟɧɵ 
ɨɛɳɢɟ�ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɞɟɮɨɪɦɚɰɢɢ�ɪɚɫɬɹɠɟɤ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢ-
ɪɨɜɤɢ� ɝɪɭɡɚ. Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ 
ɫɯɟɦ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɨɜ�ɜ�ɜɚɝɨɧɚɯ. 

ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɢɫɩɨɥɶɡɭɟɦɵɦɢ�ɫɪɟɞɫɬɜɚɦɢ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɚ�ɜ�ɩɪɨɞɨɥɶɧɨɦ 
ɢ� ɩɨɩɟɪɟɱɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɹɯ� ɹɜɥɹɸɬɫɹ� ɞɟɪɟɜɹɧɧɵɟ� ɛɪɭɫɤɢ� ɢ� ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɩɪɨɜɨɥɨɤɚ. ɂɫɫɥɟɞɨɜɚɧɨ� ɪɚɫɬɹɠɟɧɢɟ� ɩɪɨɜɨɥɨɱɧɵɯ� ɪɚɫɬɹɠɟɤ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
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ɞɥɹ�ɡɚɤɪɟɩɥɟɧɢɹ� ɬɹɝɨɜɵɯ� ɝɟɧɟɪɚɬɨɪɨɜ�ɌȾ-802, ɪɚɡɦɟɳɟɧɧɵɯ�ɧɚ� ɭɧɢɜɟɪɫɚɥɶ-
ɧɨɣ�ɩɥɚɬɮɨɪɦɟ. ɋɯɟɦɚ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɭɤɚɡɚɧɧɨɝɨ�ɝɪɭɡɚ�ɦɚɫɫɨɣ 5,1 ɬ 
ɜ�ɜɚɝɨɧɟ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 1, ɝɞɟ�ɩɪɢɜɟɞɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɨɛɨɡɧɚɱɟɧɢɹ: 
1 – ɪɚɫɬɹɠɤɚ�ɢɡ�ɩɪɨɜɨɥɨɤɢ; 2 – ɝɜɨɡɞɢ�Ʉ6×150 ɦɦ; 3 – ɞɟɪɟɜɹɧɧɵɣ�ɛɪɭɫɨɤ�ɫɟ-
ɱɟɧɢɟɦ 100×100 ɦɦ; 4 – ɞɟɪɟɜɹɧɧɵɣ�ɛɪɭɫɨɤ�ɫɟɱɟɧɢɟɦ 100×100 ɦɦ. 

ɉɪɟɞɴɹɜɥɟɧɧɨɟ�ɤ�ɩɟɪɟɜɨɡɤɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɤɨɥɢɱɟɫɬɜɟ�ɞɜɭɯ�ɲɬɭɤ�ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ�ɬɪɟɛɨɜɚɧɢɹɦ [1, ɝɥɚɜɚ 5]: ɦɚɫɫɚ�ɤɚɠɞɨɝɨ�ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ�ɧɟ�ɩɪɟ-
ɜɵɲɚɟɬ 25 ɬ; ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɟɧɢɹ�ɧɟ�ɦɟɧɟɟ 0,4 (ɞɟɪɟɜɨ�ɩɨ�ɦɟɬɚɥɥɭ); ɝɪɭɡ�ɧɟ 
ɩɪɟɩɹɬɫɬɜɭɟɬ�ɡɚɤɪɵɜɚɧɢɸ�ɛɨɤɨɜɵɯ�ɢ�ɬɨɪɰɟɜɵɯ�ɛɨɪɬɨɜ; ɝɪɭɡ�ɪɚɡɦɟɳɚɟɬɫɹ�ɧɚ 
ɱɟɬɵɪɟɯɨɫɧɨɣ�ɩɥɚɬɮɨɪɦɟ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɫɧɨɜɧɨɝɨ�ɝɚɛɚɪɢɬɚ�ɩɨɝɪɭɡɤɢ. 

Ɋɚɫɱɟɬ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɡɚɩɚɫɚ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɝɪɭɡɚ�ɨɬ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ�ɜɵ-
ɩɨɥɧɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɚɦ 30 ɢ 31 [1, ɝɥɚɜɚ 1].  

аɩɪ = 1,2 – 
11(1,2 – 0,97)

72  = 1,165 ɬɫ�ɬ. 

lɩɪɨ = 1300 ɦɦ; hɰɬ = 965 ɦɦ; bɩɨ = 590 ɦɦ; hɭɩ = 150 ɦɦ;  
hɧɩɩ = 965 ɦɦ; lɝɪ2 = 3158 ɦɦ; 

Wɩ2 = 50 · 2,62 · 1,7 = 222,7 ɤɝɫ; 

Șɩɪ = 
1,3

1,165 (0,965 í 0,15) = 1,37 >1,25; 

аɩ2 = аɫ + 
2(аɲ – аɫ)

lɜ
 lɝɪ2 = 330 + 

2(550 – 330)
9720  · 3158 = 473 ɤɝɫ�ɬ; 

Șɩ2 = 
Qɝɪbɩɨ

Fɩ (hɰɬ í hɭɩ) + Wɩ (hɰɬ í hɭɩ)
 = 

5,5 · 590
5,5 · 473(965 í 100) + 223(965 í 100) =   

= 1,33 > 1,25. 
Ƚɟɧɟɪɚɬɨɪɵ�ɌȾ-802 ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɢ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɹɯ�ɨɬ�ɨɩɪɨ-

ɤɢɞɵɜɚɧɢɹ� ɤɪɟɩɹɬɫɹ� ɪɚɫɬɹɠɤɚɦɢ� ɫɨɜɦɟɫɬɧɨ�ɫ� ɢɯ� ɤɪɟɩɥɟɧɢɹɦɢ� ɨɬ�ɩɪɨɞɨɥɶ-
ɧɵɯ�ɩɨɫɬɭɩɚɬɟɥɶɧɵɯ�ɩɟɪɟɦɟɳɟɧɢɣ. ɍɫɢɥɢɹ�ɜ�ɪɚɫɬɹɠɤɚɯ�ɨɬ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ�ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɮɨɪɦɭɥɚɦɢ 32, 32ɚ [1, ɝɥɚɜɚ 1, ɮɨɪɦɭɥɵ (32), (32ɚ)]: 
– ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ – 

 

Rɩɪɨ = 
1,25Fɩɪ(hɰɬ í hɭɩɪ) í Qɝɪlɩɪɨ
nɪɩɪ(lɩɪɪsinĮ + hɪcosĮcosȕɩɪ)

 ;   (1) 
 

– ɜ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ – 
 

Rɩ
ɨ = 

1,25(Fɩ(hɰɬ í hɭɩ) + Wɩ(hɧɩɩ í hɭɩ)) í Qɝɪbɩɨ
nɪɩɪ(bɩɪsinĮ + hɪcosĮcosȕɩ)

 ,  (2) 

lɩɪɪ = 1900 ɦɦ;   hɪ = 1360 ɦɦ;  Į = 33°; ȕɩɪ = 40°; 

Rɩɪɨ = 
1,25 · 5,1 · 1,167(1,19 í 0,1) í 5,1 · 1,11

2(1,9sin33 + 1,36cos33 · cos40)  = 1,74 ɬɫ; 

bɩɪ = 910 ɦɦ; Į = 33°; ȕɩ = 50°; 

Rɩɨ = 
1,25(5,1 · 0,477(1,19 í 0,1) + 0,215(1,19 í 0,1)) í 5,1 · 0,58

2(0,91sin33+1,36cos33 · cos50)  = 1,20 ɬɫ. 
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Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɞɜɭɯ�ɬɹɝɨɜɵɯ�ɝɟɧɟɪɚɬɨɪɨɜ�ɌȾ-802 ɧɚ�ɭɧɢɜɟɪɫɚɥɶɧɨɣ�ɩɥɚɬɮɨɪɦɟ  
ɫ�ɛɚɡɨɣ 9720 ɦɦ 
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ɉɪɢɧɹɬɵ�ɪɚɫɬɹɠɤɢ�ɢɡ�ɩɪɨɜɨɥɨɤɢ 6 ɦɦ�ɜ 6 ɧɢɬɟɣ. ȼ�ɩɪɨɞɨɥɶɧɨɦ�ɢ�ɩɨɩɟ-
ɪɟɱɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɹɯ�ɝɪɭɡɵ� ɭɫɬɨɣɱɢɜɵ. ɋɦɟɳɟɧɢɟ�ɨɛɳɟɝɨ�ɰɟɧɬɪɚ�ɬɹɠɟɫɬɢ 
ɝɪɭɡɚ�ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɢ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɹɯ�ɪɚɜɧɨ 0 ɦɦ. 

ȼɵɫɨɬɚ�ɰɟɧɬɪɚ�ɬɹɠɟɫɬɢ�ɝɪɭɡɨɜ�ɧɚɞ�ɩɨɥɨɦ�ɜɚɝɨɧɚ hRɰɬ = 0,965 ɦ. 
ȼɵɫɨɬɚ�ɈɐɌ�ɜɚɝɨɧɚ�ɫ�ɝɪɭɡɨɦ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
 

Hɨɰɬ = 
Qɝɪɨhɰɬ + Qɜhɜ

Qɝɪɨ + Qɜ
 = 

11(0,965 + 1,3) + 22 · 0,8
11 + 22  = 1,288 ɦ. 

 

Ɋɚɫɱɟɬ�ɩɥɨɳɚɞɢ�ɧɚɜɟɬɪɟɧɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜɚɝɨɧɚ�ɫ�ɝɪɭɡɨɦ: 
S = 13 + 2 · 2,62 · 1,7 = 21,91 ɦ2. 

Ʉɚɠɞɵɣ�ɝɟɧɟɪɚɬɨɪ�ɌȾ-802 (5,1 ɬ) ɨɬ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɦɟɳɟɧɢɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ 
[1, ɝɥɚɜɚ 5, ɬɚɛɥɢɰɚ 8] ɞɨɥɠɟɧ� ɭɞɟɪɠɢɜɚɬɶɫɹ� ɞɜɭɦɹ� ɛɪɭɫɤɚɦɢ� ɫɟɱɟɧɢɟɦ 
100×100 ɦɦ�ɫ�ɤɚɠɞɨɣ�ɫɬɨɪɨɧɵ, ɩɪɢɛɢɬɵɦɢ�ɲɟɫɬɶɸ�ɝɜɨɡɞɹɦɢ�ɞɢɚɦɟɬɪɨɦ 6 ɦɦ 
ɤɚɠɞɵɣ.  

ȼ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ�ɝɪɭɡɚ�ɜɨɡɦɨɠɧɚ�ɞɟɮɨɪɦɚ-
ɰɢɹ (ɪɚɫɬɹɠɟɧɢɟ) ɩɪɨɜɨɥɨɱɧɵɯ�ɪɚɫɬɹɠɟɤ (ɪɢɫɭɧɨɤ 1, ɩɨɡ. 1), ɤɨɬɨɪɚɹ�ɩɨɜɥɟ-
ɱɟɬ� ɫɦɟɳɟɧɢɟ� ɝɪɭɡɚ� ɜ� ɩɪɨɞɨɥɶɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ. ɍɤɚɡɚɧɧɨɟ� ɫɦɟɳɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ� ɛɭɞɟɬ� ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ� ɢɡɦɟɧɟɧɢɟɦ� ɭɝɥɚ� ɧɚɤɥɨɧɚ� ɪɚɫɬɹɠɟɤ� ɤ 
ɩɥɨɫɤɨɫɬɢ�ɜɚɝɨɧɚ�ɤɚɤ�ɜ�ɩɪɨɞɨɥɶɧɨɦ, ɬɚɤ�ɢ�ɜ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ. 

ɍɬɨɱɧɟɧɧɵɣ�ɪɚɫɱɟɬ�ɧɚɝɪɭɡɨɤ�ɧɚ�ɩɪɨɜɨɥɨɱɧɵɟ�ɪɚɫɬɹɠɤɢ, ɤɨɬɨɪɵɣ�ɨɫɭɳɟ-
ɫɬɜɥɹɟɬɫɹ�ɩɪɢ�ɡɚɤɪɟɩɥɟɧɢɢ�ɟɞɢɧɢɱɧɨɝɨ�ɝɪɭɡɚ�ɪɚɫɬɹɠɤɚɦɢ�ɨɞɢɧɚɤɨɜɨɝɨ�ɞɢɚ-
ɦɟɬɪɚ� ɫ� ɪɚɡɥɢɱɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɧɢɬɟɣ (nɧi), ɪɚɡɥɢɱɧɵɯ� ɞɥɢɧ (li) ɢ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɩɨɞ�ɪɚɡɧɵɦɢ�ɭɝɥɚɦɢ (Įi, ȕi), ɭɫɢɥɢɟ Ri�ɜ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ i-
ɣ�ɪɚɫɬɹɠɤɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɚɦ: 
– ɨɬ�ɩɪɨɞɨɥɶɧɨɣ�ɢɧɟɪɰɢɨɧɧɨɣ�ɫɢɥɵ – 
Rɪiɩɪ = Z�ɩɪ(nɧi / li)cosĮicosȕɩɪi)),                                                          (3) 

ɝɞɟ Z ɩɪ = 
ǻFɩɪ

�((nɧi / li)(ȝɫɤsinĮi + cosĮi cosȕɩɪi)cosĮicosȕɩɪi)
. 

– ɨɬ�ɩɨɩɟɪɟɱɧɨɣ�ɢɧɟɪɰɢɨɧɧɨɣ�ɫɢɥɵ – 
Rрiɩ = Z�ɩ(nɧi / li)cosĮicosȕɩi)),                  (4) 

ɝɞɟ 

Z ɩ = 
ǻFɩ

�((nɧi / li)(ȝɫɤsinĮi + cosĮi cosȕɩi)cosĮicosȕɩi)
. 

ɇɚ�ɨɫɧɨɜɚɧɢɢ� ɜɵɩɨɥɧɟɧɧɵɯ� ɪɚɫɱɟɬɨɜ�ɩɨɥɭɱɟɧɵ� ɡɚɜɢɫɢɦɨɫɬɢ, ɨɬɪɚɠɚɸ-
ɳɢɟ� ɞɢɧɚɦɢɤɭ� ɩɚɪɚɦɟɬɪɨɜ� ɩɪɨɜɨɥɨɱɧɨɣ� ɪɚɫɬɹɠɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɧɚ� ɪɢ-
ɫɭɧɤɚɯ 2, 3. 
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Ɋɢɫɭɧɨɤ 2 – Ƚɪɚɮɢɤɢ�ɡɚɜɢɫɢɦɨɫɬɢ�ɭɝɥɚ�ɧɚɤɥɨɧɚ�ɪɚɫɬɹɠɤɢ (а) ɢ�ɭɫɢɥɢɹ, ɜɨɫɩɪɢɧɢ-

ɦɚɟɦɨɝɨ�ɪɚɫɬɹɠɤɨɣ�ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ (б), ɨɬ�ɟɟ�ɞɥɢɧɵ 
Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɡɚɜɢɫɢɦɨɫɬɟɣ�ɩɨɤɚɡɚɥ: 
1) ɭɞɥɢɧɟɧɢɟ�ɩɪɨɜɨɥɨɱɧɨɣ�ɪɚɫɬɹɠɤɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɫɨɩɪɨ-

ɜɨɠɞɚɟɬɫɹ�ɢɡɦɟɧɟɧɢɟɦ�ɭɝɥɚ�ɟɟ�ɧɚɤɥɨɧɚ�ɤ�ɩɨɥɭ�ɜɚɝɨɧɚ. Ⱦɥɹ�ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ 
ɩɪɢɦɟɪɚ�ɞɟɮɨɪɦɚɰɢɹ�ɪɚɫɬɹɠɤɢ�ɧɚ 30 ɫɦ�ɫɨɩɪɨɜɨɠɞɚɥɚɫɶ�ɭɦɟɧɶɲɟɧɢɟɦ�ɭɝɥɚ 
ɧɚɤɥɨɧɚ�ɧɚ 3°; 

а) 

б) 
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2) ɩɪɢ� ɢɡɦɟɧɟɧɢɢ�ɞɥɢɧɵ�ɪɚɫɬɹɠɤɢ�ɧɚɛɥɸɞɚɟɬɫɹ� ɞɢɧɚɦɢɤɚ� ɭɫɢɥɢɣ, ɜɨɫ-
ɩɪɢɧɢɦɚɟɦɵɯ� ɟɣ� ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɢ� ɜ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɹɯ, ɩɪɢɱɟɦ� ɷɬɢ 
ɭɫɢɥɢɹ�ɦɨɝɭɬ�ɩɪɢɧɢɦɚɬɶ�ɩɢɤɨɜɵɟ�ɡɧɚɱɟɧɢɹ. Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɪɢɫɭɧɤɚ 2, б, ɪɚɫ-
ɫɦɨɬɪɟɧɧɨɦ�ɩɪɢɦɟɪɟ�ɩɢɤɨɜɨɟ�ɡɧɚɱɟɧɢɟ�ɭɫɢɥɢɹ�ɩɪɢɲɥɨɫɶ�ɧɚ�ɩɪɨɞɨɥɶɧɨɟ�ɧɚ-
ɩɪɚɜɥɟɧɢɟ�ɢ�ɫɨɫɬɚɜɢɥɨ 1,85 ɬɫ; 

3) ɩɨɥɭɱɟɧɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬɪɚɠɚɸɬ� ɨɛɳɢɟ� ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ� ɨɫɨɛɟɧ-
ɧɨɫɬɢ� ɜɥɢɹɧɢɹ� ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ� ɷɥɟɦɟɧɬɨɜ� ɤɪɟɩɥɟɧɢɹ� ɢ� ɭɩɚɤɨɜɤɢ� ɬɚɪɧɨ-
ɲɬɭɱɧɵɯ�ɝɪɭɡɨɜ�ɧɚ�ɢɯ�ɞɢɧɚɦɢɱɟɫɤɨɟ�ɩɨɜɟɞɟɧɢɟ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ. 

 
Ɋɢɫɭɧɨɤ 3 – Ƚɪɚɮɢɤ�ɡɚɜɢɫɢɦɨɫɬɢ�ɭɫɢɥɢɹ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɝɨ�ɪɚɫɬɹɠɤɨɣ�ɜ�ɩɨɩɟɪɟɱɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ, ɨɬ�ɟɟ�ɞɥɢɧɵ 

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɤɨɥɟɫɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫ�ɩɨɦɨɳɶɸ 
ɤɨɦɩɶɸɬɟɪɧɨɣ�ɦɨɞɟɥɢ�ɜ�ɢɧɠɟɧɟɪɧɨɦ�ɩɚɤɟɬɟ MSC.ADAMS (ɪɢɫɭɧɨɤ 4). ɉɪɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɫɬɟɪɠɧɢ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɞɥɹ� ɷɥɟɦɟɧɬɨɜ 
ɩɥɚɬɮɨɪɦɵ, ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɵ – ɞɥɹ�ɬɟɥ, ɰɢɥɢɧɞɪɵ – ɞɥɹ�ɨɫɟɣ�ɢ�ɤɨɥɟɫ. ɍɱɢ-
ɬɵɜɚɥɢɫɶ� ɬɚɤɠɟ� ɬɚɤɢɟ� ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ� ɫɜɹɡɢ, ɤɚɤ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ�ɲɚɪɧɢɪ 
ɜɪɚɳɟɧɢɹ� ɤɨɥɟɫ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɫɟɣ, ɩɥɨɫɤɨɫɬɧɚɹ� ɫɜɹɡɶ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɫɜɹɡɢ� ɦɟɠɞɭ� ɞɜɢɠɟɧɢɹɦɢ� ɬɟɥɚ. ɋɨɟɞɢɧɟɧɢɟ� ɩɥɚɬɮɨɪɦɵ� ɫ� ɬɪɚɧɫɩɨɪɬɧɵɦ 
ɫɪɟɞɫɬɜɨɦ�ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ�ɪɟɫɫɨɪɚɦɢ (ɩɨɞɪɚɦɧɢɤɚɦɢ) ɢ�ɫ�ɩɨɦɨɳɶɸ�ɡɚɞɚɧɢɹ 
ɤɨɧɬɚɤɬɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɤɨɥɟɫ�ɚɜɬɨɦɨɛɢɥɹ�ɢ�ɩɨɥɚ�ɩɥɚɬɮɨɪɦɵ. 

ɉɪɢ� ɤɨɥɟɛɚɧɢɢ� ɝɪɭɡɚ� ɫɢɥɵ� ɬɪɟɧɢɹ� ɦɟɠɞɭ� ɤɨɧɬɚɤɬɧɵɦɢ� ɩɨɜɟɪɯɧɨɫɬɹɦɢ 
ɝɪɭɡɚ�ɢ�ɩɨɥɨɦ�ɜɚɝɨɧɚ�ɦɨɝɭɬ�ɛɵɬɶ�ɦɟɧɶɲɟ�ɫɞɜɢɝɚɸɳɢɯ�ɫɢɥ. ɂɦɟɧɧɨ�ɩɨɷɬɨɦɭ 
ɛɵɥ� ɜɜɟɞɟɧ� ɤɨɷɮɮɢɰɢɟɧɬ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɬɪɟɧɢɹ. ȿɝɨ� ɡɧɚɱɟɧɢɟ� ɫɨɫɬɚɜɥɹɟɬ 
ɨɤɨɥɨ 70 % ɡɧɚɱɟɧɢɹ�ɞɥɹ�ɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ. 

ȼ� ɩɪɨɰɟɫɫɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢɫɫɥɟɞɨɜɚɥɨɫɶ� ɩɟɪɟɦɟɳɟɧɢɟ� ɝɪɭɡɚ (ɪɢɫɭ-
ɧɨɤ 5). ɀɟɫɬɤɨɫɬɶ�ɩɪɭɠɢɧ�ɦɟɧɹɥɚɫɶ�ɧɟɫɤɨɥɶɤɨ�ɪɚɡ, ɩɨɤɚ�ɧɟ�ɛɵɥɢ�ɨɩɪɟɞɟɥɟ-
ɧɵ� ɨɩɬɢɦɚɥɶɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɥɹ� ɛɟɡɨɩɚɫɧɨɣ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɚɜɬɨɦɨɛɢɥɹ. 
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Ɋɢɫɭɧɨɤ 4 – Ʉɨɦɩɶɸɬɟɪɧɚɹ�ɦɨɞɟɥɶ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ�ɤɨɥɟɫɧɨɣ�ɬɟɯɧɢɤɢ 

Ɋɚɫɱɟɬɵ� ɩɨɤɚɡɚɥɢ, ɱɬɨ� ɧɟɩɪɚɜɢɥɶɧɵɣ� ɜɵɛɨɪ� ɧɨɫɢɥɨɤ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ 
ɭɝɪɨɡɚɦ� ɫɨɯɪɚɧɧɨɫɬɢ� ɢ� ɫɨɯɪɚɧɧɨɫɬɢ� ɝɪɭɡɚ� ɩɪɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. ɉɪɢ 
ɬɨɪɦɨɠɟɧɢɢ� ɢ� ɫɬɨɥɤɧɨɜɟɧɢɢ� ɚɜɬɨɦɨɛɢɥɟɣ� ɧɨɫɢɥɤɢ�ɦɨɝɭɬ� ɧɟ� ɜɟɪɧɭɬɶ� ɝɪɭɡ� ɜ 
ɢɫɯɨɞɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɢɡ�ɡɚ�ɞɟɣɫɬɜɢɹ�ɩɪɨɞɨɥɶɧɵɯ, ɩɨɩɟɪɟɱɧɵɯ�ɢ�ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɫɢɥ�ɢɧɟɪɰɢɢ. ɉɨɫɥɟ�ɭɞɚɪɚ�ɝɪɭɡ�ɦɟɧɹɟɬ�ɫɜɨɟ�ɩɨɥɨɠɟɧɢɟ�ɧɚ�ɩɨɥɭ�ɩɥɚɬɮɨɪɦɵ. 

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɦɨɞɟɥɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫ 
ɤɨɥɟɫɧɵɦɢ� ɬɪɚɧɫɩɨɪɬɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɧɚ� ɩɥɚɬɮɨɪɦɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɧɚ 
ɞɢɚɝɪɚɦɦɚɯ� ɫɦɟɳɟɧɢɹ� ɰɟɧɬɪɚ� ɬɹɠɟɫɬɢ (ɪɢɫɭɧɨɤ 5). ɇɚ� ɨɫɧɨɜɟ� ɞɢɚɝɪɚɦɦ 
ɫɤɨɪɨɫɬɢ�ɢ�ɩɟɪɟɦɟɳɟɧɢɹ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɞɚɧɧɵɟ: 

– ɜɟɪɬɢɤɚɥɶɧɨɟ� ɫɦɟɳɟɧɢɟ� ɩɪɢ� ɫɬɨɥɤɧɨɜɟɧɢɢ� ɚɜɬɨɦɨɛɢɥɟɣ� ɫɨɫɬɚɜɥɹɟɬ 
121 ɦɦ, ɧɨ� ɢɡ�ɡɚ� ɷɥɚɫɬɢɱɧɨɫɬɢ� ɤɪɟɩɥɟɧɢɣ� ɟɝɨ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ 
ɞɨɫɬɢɝɥɨ 145 ɦɦ; 

– ɜ�ɩɨɩɟɪɟɱɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɜ�ɦɨɦɟɧɬ�ɭɞɚɪɚ�ɫɦɟɳɟɧɢɟ�ɰɟɧɬɪɚ�ɦɚɫɫ�ɫɨɫɬɚɜɢɥɨ 
58 ɦɦ; ɋɤɨɪɨɫɬɶ�ɰɟɧɬɪɚ�ɦɚɫɫ�ɜ�ɦɨɦɟɧɬ�ɫɬɨɥɤɧɨɜɟɧɢɹ�ɪɚɜɧɚ 5,96 ɦ�ɫ. 
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Ɋɢɫɭɧɨɤ 5 – Ⱦɢɚɝɪɚɦɦɚ�ɨɬɧɨɫɢɬɟɥɶɧɵɯ�ɩɟɪɟɦɟɳɟɧɢɣ�ɲɬɭɱɧɨɝɨ�ɝɪɭɡɚ 

�ɫ�ɭɱɟɬɨɦ�ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɤɪɟɩɥɟɧɢɹ 

ɉɪɨɜɟɞɟɧɧɵɟ�ɪɚɫɱɟɬɵ�ɩɨɤɚɡɚɥɢ, ɱɬɨ�ɭɩɪɭɝɨɫɬɶ�ɲɢɧ�ɩɪɢɜɟɥɚ�ɤ� ɭɜɟɥɢɱɟ-
ɧɢɸ�ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ�ɧɚ�ɩɨɞɪɚɦɧɢɤɢ, ɜ�ɞɜɚ�ɢ�ɛɨɥɟɟ�ɪɚɡɚ. ɗɬɨɬ�ɮɚɤɬ�ɧɟɨɛ-
ɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɩɪɢ� ɫɨɩɨɫɬɚɜɥɟɧɢɢ� ɧɚɩɪɹɠɟɧɢɣ. Ɍɚɤɠɟ� ɪɟɡɭɥɶɬɚɬɵ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɛɪɭɫɤɢ�ɢɫɩɵɬɵɜɚɸɬ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɞɢɧɚɦɢɱɟɫɤɢɟ�ɧɚɝɪɭɡɤɢ. 
ɗɬɨ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɩɨɬɟɪɟ�ɢɯ�ɩɪɨɱɧɨɫɬɢ. 

Работа выполнена при поддержке Белорусского республиканского 
фонда фундаментальных исследований (проект Т22М–073). 
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STRATEGY FOR FORMING A CARGO FLEET 
OF RAILWAY TRANSPORT OF THE REPUBLIC OF BELARUS 

 
The issues of the influence of deformability of cargo fastening elements on their beha-

vior during transportation by rail are considered. The general principal features of stretch 
marks deformation during cargo transportation are determined. The results of the study can 
be used in the development of schemes for the placement and fastening of cargo in wa-
gons. 
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