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ɩɪɨɢɡɜɟɫɬɢ� ɪɟɚɥɢɫɬɢɱɧɭɸ�ɩɨ�ɮɨɪɦɟ� ɢ� ɤɨɪɪɟɤɬɧɭɸ�ɩɨ� ɫɨɞɟɪɠɚɧɢɸ� ɨɛɳɭɸ 
ɞɢɧɚɦɢɱɟɫɤɭɸ�ɤɚɪɬɢɧɭ�ɩɪɨɰɟɫɫɨɜ.  
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THE OBJECT CONTENT THE FUNCTIONAL A 3D-MODEL  
OF A RAILWAY STATION  

The article defines a set of objects a three-dimensional railway station, classified ac-
cording to the degree of reproducible detail the external shape and internal structure. All 
model forms are being investigated for the possibility of reconstructing processes that are 
correct from the point of view physics. 
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Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɟɣɪɨɧɧɨɣ�ɫɟɬɢ�ɞɥɹ  ɪɟɲɟɧɢɹ�ɡɚɞɚ-
ɱɢ� ɜɵɛɨɪɚ� ɩɨɫɬɚɜɳɢɤɨɜ� ɩɪɨɞɭɤɰɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɤɨɬɨɪɵɟ� ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɬɫɹ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɢɧɢɦɚɸɳɢɦɢ�ɡɧɚɱɟɧɢɹ 
ɢɡ�ɲɤɚɥɵ�ɧɟɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ.  
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Ɋɢɫɭɧɨɤ 1 í�ɋɬɪɭɤɬɭɪɚ�ɨɞɧɨɫɥɨɣɧɨɣ 
ɧɟɣɪɨɫɟɬɢ�ɜɵɛɨɪɚ�ɩɨɫɬɚɜɳɢɤɨɜ�ɩɪɨ-

ɞɭɤɰɢɢ 
 

Ʌɨɝɢɱɟɫɤɢɟ�ɮɭɧɤɰɢɢ, ɥɟɠɚɳɢɟ�ɜ�ɨɫɧɨɜɟ�ɜɵɛɨɪɚ�ɩɨɫɬɚɜɳɢɤɨɜ�ɩɪɨɞɭɤɰɢɢ, 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɨɫɧɨɜɚɧɵ�ɧɚ�ɤɨɧɴɸɤɰɢɢ�ɥɨɝɢɱɟɫɤɢɯ�ɡɧɚɱɟɧɢɣ�ɩɟɪɟɦɟɧɧɵɯ, 
ɨɬɨɛɪɚɠɚɸɳɢɯ  ɢɡɦɟɧɟɧɢɹ�ɫɥɟɞɭɸɳɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨɫɬɚɜɳɢɤɨɜ�ɩɪɨɞɭɤɰɢɢ: 

í�ɤɚɱɟɫɬɜɨ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ; 
í�ɰɟɧɚ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ; 
í�ɭɫɥɨɜɢɹ�ɩɨɫɬɚɜɨɤ�ɩɪɨɞɭɤɰɢɢ; 
í�ɪɟɩɭɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ. 
Ʉɚɠɞɵɣ�ɢɡ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɦɨɠɟɬ�ɩɪɢɧɢɦɚɬɶ   ɫɥɟɞɭɸɳɢɟ�ɥɨ-

ɝɢɱɟɫɤɢɟ�ɡɧɚɱɟɧɢɹ�ɩɟɪɟɦɟɧɧɵɯ xi: 
1 Ʉɚɱɟɫɬɜɨ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ: 

x1 – ɯɨɪɨɲɟɟ (3 ɛɚɥɥɚ); 
x2 – ɫɪɟɞɧɟɟ (2 ɛɚɥɥɚ); 
x3 – ɩɥɨɯɨɟ (1 ɛɚɥɥ). 

2 ɐɟɧɚ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ: 
x4 – ɧɢɡɤɚɹ (3 ɛɚɥɥɚ); 
x5 – ɫɪɟɞɧɹɹ (2 ɛɚɥɥɚ); 
x6 – ɜɵɫɨɤɚɹ (1 ɛɚɥɥ). 
3 ɍɫɥɨɜɢɹ�ɩɨɫɬɚɜɤɢ�ɩɪɨɞɭɤɰɢɢ: 
x7 – ɯɨɪɨɲɢɟ (3 ɛɚɥɥɚ); 
x8 – ɫɪɟɞɧɢɟ (2 ɛɚɥɥɚ); 
x9 – ɩɥɨɯɢɟ (1 ɛɚɥɥ). 
4 Ɋɟɩɭɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ: 
x10 – ɯɨɪɨɲɚɹ (3 ɛɚɥɥɚ); 
x11 – ɫɪɟɞɧɹɹ (3 ɛɚɥɥɚ); 
x12 – ɩɥɨɯɚɹ (1 ɛɚɥɥ). 
Ɇɧɨɠɟɫɬɜɨ {xi} ɨɛɪɚɡɭɟɬ�ɢɫɱɟɪɩɵɜɚɸɳɟɟ�ɦɧɨɠɟɫɬɜɨ�ɫɨɛɵɬɢɣ (ɂɆɋ). 

Ɇɧɨɠɟɫɬɜɨ� ɜɚɪɢɚɧɬɨɜ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨ� ɤɚɠɞɨɦɭ� ɩɨɫɬɚɜ-
ɳɢɤɭ {yi} ɫɢɫɬɟɦɚ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ  (ɋɉɊ)  ɜɤɥɸɱɚɟɬ 34 = 81 ɷɥɟɦɟɧɬ, 
ɨɩɪɟɞɟɥɹɸɳɢɣ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɡɦɟɳɟɧɢɣ� ɢɡ� ɷɥɟɦɟɧɬɨɜ� ɦɧɨɠɟɫɬɜɚ� ɡɧɚɱɟ-
ɧɢɣ� ɤɚɠɞɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ (3 ɷɥɟ-
ɦɟɧɬɚ) ɩɨ� ɩɨɤɚɡɚɬɟɥɹɦ� ɩɨ-
ɫɬɚɜɳɢɤɚ (4 ɩɨɤɚɡɚɬɟɥɹ). Ɍɚɤɨɣ 
ɩɪɨɫɬɨɣ� ɜɢɞ� ɥɨɝɢɱɟɫɤɨɣ� ɮɭɧɤ-
ɰɢɢ�ɩɪɢ�ɩɟɪɟɯɨɞɟ�ɜ�ɨɛɥɚɫɬɶ�ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵɯ� ɩɟɪɟɦɟɧɧɵɯ� ɨɞɪɚ-
ɡɭɦɟɜɚɟɬ� ɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ� ɨɞɧɨɫɥɨɣɧɨɣ� ɧɟɣɪɨɫɟɬɢ 
�ɪɢɫɭɧɨɤ 1), ɫɨɞɟɪɠɚɳɟɣ� ɜɯɨɞ-
ɧɨɣ�ɫɥɨɣ�ɪɟɰɟɩɬɨɪɨɜ�ɢ�ɜɵɯɨɞɧɨɣ 
ɫɥɨɣ, ɧɚ� ɤɨɬɨɪɨɦ� ɮɨɪɦɢɪɭɸɬɫɹ 
ɪɟɡɭɥɶɬɚɬɵ�ɦɨɧɢɬɨɪɢɧɝɚ (ɪɟɣɬɢɧ-
ɝɢ) ɩɨɫɬɚɜɳɢɤɨɜ, ɚ� ɬɚɤɠɟ� ɷɤɫ-
ɩɟɪɬɧɵɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ. 
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Ɇɧɨɠɟɫɬɜɨ�ɥɨɝɢɱɟɫɤɢɯ�ɮɭɧɤɰɢɣ {yi}, ɨɛɪɚɡɭɸɳɢɯ�ɧɟɣɪɨɧɵ�ɜɵɯɨɞɧɨɝɨ 
ɫɥɨɹ, ɫɨɫɬɨɢɬ�ɢɡ�ɫɥɟɞɭɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ: 

108421 xxxxy ÙÙÙ= , 117422 xxxxy ÙÙÙ= , 107423 xxxxy ÙÙÙ= ,

108514 xxxxy ÙÙÙ= , 117515 xxxxy ÙÙÙ= , 107516 xxxxy ÙÙÙ= ,

109417 xxxxy ÙÙÙ= , 118418 xxxxy ÙÙÙ= , 108419 xxxxy ÙÙÙ= ,

1274110 xxxxy ÙÙÙ= , 1174111 xxxxy ÙÙÙ= , 1074112 xxxxy ÙÙÙ= ,

1075313 xxxxy ÙÙÙ= , 1094314 xxxxy ÙÙÙ= , 1184315 xxxxy ÙÙÙ= ,

1084316 xxxxy ÙÙÙ= , 1274317 xxxxy ÙÙÙ= , 1174318 xxxxy ÙÙÙ= ,

1074319 xxxxy ÙÙÙ= , 1076220 xxxxy ÙÙÙ= , 1095221 xxxxy ÙÙÙ= ,

1185222 xxxxy ÙÙÙ= , 1085223 xxxxy ÙÙÙ= , 1275224 xxxxy ÙÙÙ= ,

1175225 xxxxy ÙÙÙ= , 1075226 xxxxy ÙÙÙ= , 1194227 xxxxy ÙÙÙ= ,

1094228 xxxxy ÙÙÙ= , 1284229 xxxxy ÙÙÙ= , 1184230 xxxxy ÙÙÙ= ,

1274231 xxxxy ÙÙÙ= , 1096132 xxxxy ÙÙÙ= , 1186133 xxxxy ÙÙÙ= ,

1086134 xxxxy ÙÙÙ= , 1276135 xxxxy ÙÙÙ= , 1176136 xxxxy ÙÙÙ= ,

1076137 xxxxy ÙÙÙ= , 1195138 xxxxy ÙÙÙ= , 1095139 xxxxy ÙÙÙ= ,

1285140 xxxxy ÙÙÙ= , 1185141 xxxxy ÙÙÙ= , 1275142 xxxxy ÙÙÙ= ,

1294143 xxxxy ÙÙÙ= , 1194144 xxxxy ÙÙÙ= , 1284145 xxxxy ÙÙÙ= ,

1086346 xxxxy ÙÙÙ= , 1176347 xxxxy ÙÙÙ= , 1076348 xxxxy ÙÙÙ= ,

1195349 xxxxy ÙÙÙ= , 1095350 xxxxy ÙÙÙ= , 1285351 xxxxy ÙÙÙ= ,

1185352 xxxxy ÙÙÙ= , 1085353 xxxxy ÙÙÙ= , 1275354 xxxxy ÙÙÙ= ,

1175355 xxxxy ÙÙÙ= , 1294356 xxxxy ÙÙÙ= , 1194357 xxxxy ÙÙÙ= ,

1284358 xxxxy ÙÙÙ= , 1196259 xxxxy ÙÙÙ= , 1096260 xxxxy ÙÙÙ= ,

1286261 xxxxy ÙÙÙ= , 1186262 xxxxy ÙÙÙ= , 1086263 xxxxy ÙÙÙ= ,

1276264 xxxxy ÙÙÙ= , 1176265 xxxxy ÙÙÙ= , 1295266 xxxxy ÙÙÙ= ,

1195267 xxxxy ÙÙÙ= , 1285268 xxxxy ÙÙÙ= , 1294269 xxxxy ÙÙÙ= ,

1296170 xxxxy ÙÙÙ= , 1196171 xxxxy ÙÙÙ= , 1286172 xxxxy ÙÙÙ= ,

1295173 xxxxy ÙÙÙ= , 1296374 xxxxy ÙÙÙ= , 1196375 xxxxy ÙÙÙ= ,
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1096376 xxxxy ÙÙÙ= , 1286377 xxxxy ÙÙÙ= , 1186378 xxxxy ÙÙÙ= ,

1276379 xxxxy ÙÙÙ= , 1295380 xxxxy ÙÙÙ= , .1296281 xxxxy ÙÙÙ=  
ȼɵɲɟɭɤɚɡɚɧɧɵɟ�ɥɨɝɢɱɟɫɤɢɟ�ɮɭɧɤɰɢɢ�ɩɨɡɜɨɥɹɸɬ�ɫɮɨɪɦɢɪɨɜɚɬɶ�ɦɚɬɪɢɰɭ 

ɫɜɹɡɟɣ�ɨɞɧɨɫɥɨɣɧɨɣ�ɥɨɝɢɱɟɫɤɨɣ�ɧɟɣɪɨɧɧɨɣ�ɫɟɬɢ, ɝɞɟ�ɩɨ�ɫɬɨɥɛɰɚɦ�ɪɚɫɩɨɥɚ-
ɝɚɸɬɫɹ�ɷɥɟɦɟɧɬɵ�ɦɧɨɠɟɫɬɜɚ – ɧɟɣɪɨɧɵ�ɪɟɰɟɩɬɨɪɵ, ɚ�ɩɨ�ɫɬɪɨɤɚɦ�í�ɷɥɟɦɟɧɬɵ 
ɦɧɨɠɟɫɬɜɚ�ɪɟɲɟɧɢɣ – ɧɟɣɪɨɧɵ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ (ɬɚɛɥɢɰɚ 1). 
Таблица 1 − Ɇɚɬɪɢɰɚ�ɫɜɹɡɟɣ�ɧɟɣɪɨɧɧɨɣ�ɫɟɬɢ 

 x1(3) x2(2) x3(1) x4(3) x5(2) x6(1) x7(3) x8(2) x9(1) x10(3) x11(2) x12(1) 
y1  1  1    1  1   
y2  1  1   1    1   
y3   1  1   1   1   
y4 1    1    1  1   
y5 1    1   1    1   
y6 1    1   1   1   
y7 1   1     1 1   
y8 1   1    1   1   
y9 1   1    1  1   
y10 1   1   1     1 
…             
y77   1   1  1    1 
y78   1   1  1   1   
y79   1   1 1     1 
y80   1  1     1   1 
y81  1    1   1   1 
Ⱦɚɥɟɟ� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɭɱɢɬɶ� ɧɟɣɪɨɧɧɭɸ� ɫɟɬɶ� ɭɦɟɧɢɸ� ɪɚɡɥɢɱɚɬɶ� ɩɨɫɬɚɜ-

ɳɢɤɨɜ�ɩɨ�ɫɬɟɩɟɧɢ�ɢɯ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ. ȼ�ɤɚɱɟɫɬɜɟ�ɤɪɢɬɟɪɢɹ�ɫɬɟɩɟɧɢ�ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɪɟɣɬɢɧɝ� ɩɨɫɬɚɜɳɢɤɚ.  Ⱦɥɹ 
ɨɰɟɧɤɢ� ɪɟɣɬɢɧɝɚ� ɤɚɠɞɨɝɨ� ɩɨɫɬɚɜɳɢɤɚ� ɜɨɫɩɨɥɶɡɭɟɦɫɹ� ɛɚɥɥɶɧɨɣ� ɨɰɟɧɤɨɣ 
ɷɥɟɦɟɧɬɨɜ�ɦɧɨɠɟɫɬɜɚ�ɧɟɣɪɨɧɨɜ�ɪɟɰɟɩɬɨɪɨɜ:  

31 Ûx , 22 Ûx , 13 Ûx , 34 Ûx , 25 Ûx , 16 Ûx , 37 Ûx , 28 Ûx , 19 Ûx ,
310 Ûx , 211 Ûx , 112 Ûx . 

Ɍɨɝɞɚ�ɷɥɟɦɟɧɬɵ�ɦɧɨɠɟɫɬɜɚ�ɋɉɊ�ɜɨɡɦɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɜɢɞɟ�ɜɟɤɬɨɪɨɜ 
ɫ�ɡɚɞɚɧɧɵɦɢ�ɤɨɨɪɞɢɧɚɬɚɦɢ: 

108421 xxxxy ÙÙÙ= )3,2,3,2(1aÛ ; 117422 xxxxy ÙÙÙ= )2,3,3,2(2aÛ ;   

107423 xxxxy ÙÙÙ= )3,3,3,2(3aÛ ; 108514 xxxxy ÙÙÙ= )3,2,2,3(4aÛ ;  

117515 xxxxy ÙÙÙ= )2,3,2,3(5aÛ ; 107516 xxxxy ÙÙÙ= )3,3,2,3(6aÛ ;   

109417 xxxxy ÙÙÙ= )3,1,3,3(7aÛ ; 118418 xxxxy ÙÙÙ= )2,2,3,3(8aÛ ;  
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 108419 xxxxy ÙÙÙ= )3,2,3,3(9aÛ ; 1274110 xxxxy ÙÙÙ= )1,3,3,3(10aÛ ; 
… 1286377 xxxxy ÙÙÙ= )1,2,1,1(77aÛ ; 1186378 xxxxy ÙÙÙ= )2,2,1,1(78aÛ ;

1276379 xxxxy ÙÙÙ= )1,3,1,1(79aÛ ; 1295380 xxxxy ÙÙÙ= )1,1,2,1(80aÛ ;

1296281 xxxxy ÙÙÙ= ).1,1,1,2(81aÛ  
ȼɫɟ�ɩɨɤɚɡɚɬɟɥɢ�ɩɨɫɬɚɜɳɢɤɚ: ɤɚɱɟɫɬɜɨ�ɩɪɨɞɭɤɰɢɢ, ɰɟɧɚ�ɩɪɨɞɭɤɰɢɢ, ɭɫɥɨ-

ɜɢɟ� ɩɨɫɬɚɜɨɤ, ɪɟɩɭɬɚɰɢɹ� ɩɨɫɬɚɜɳɢɤɚ� ɢɦɟɸɬ� ɪɚɡɧɭɸ� ɫɬɟɩɟɧɶ� ɡɧɚɱɢɦɨɫɬɢ� ɫ 
ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɡɚɤɚɡɱɢɤɚ. Ⱦɥɹ� ɨɛɭɱɟɧɢɹ� ɧɟɣɪɨɫɟɬɢ� ɧɟɨɛɯɨɞɢɦɨ� ɷɤɫɩɟɪɬɧɵɦ 
ɩɭɬɟɦ�ɨɩɪɟɞɟɥɢɬɶ�ɷɬɢ�ɫɬɟɩɟɧɢ�ɜɚɠɧɨɫɬɢ, ɩɪɢ�ɭɫɥɨɜɢɢ, ɱɬɨ�ɨɧɢ�ɫɜɨɢɦ�ɞɨɥɟ-
ɜɵɦ� ɭɱɚɫɬɢɟɦ�ɮɨɪɦɢɪɭɸɬ� ɨɛɳɭɸ� ɤɨɦɩɥɟɤɫɧɭɸ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɱɢɫɥɟɧɧɨ 
ɪɚɜɧɭɸ 1,00. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ� ɩɨɤɚɡɚɬɟɥɢ� ɰɟɧɵ� ɢ� ɤɚɱɟɫɬɜɚ� ɩɪɨɞɭɤɰɢɢ 
ɢɦɟɸɬ�ɧɟɫɤɨɥɶɤɨ�ɛɨɥɶɲɭɸ�ɫɬɟɩɟɧɶ�ɜɚɠɧɨɫɬɢ, ɱɟɦ�ɭɫɥɨɜɢɟ�ɩɨɫɬɚɜɨɤ�ɢ�ɪɟɩɭ-
ɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ. ɗɤɫɩɟɪɬɧɨ�ɞɥɹ�ɨɛɭɱɟɧɢɹ�ɧɟɣɪɨɫɟɬɢ�ɜɜɨɞɹɬɫɹ�ɫɥɟɞɭɸɳɢɟ 
ɫɬɟɩɟɧɢ�ɜɚɠɧɨɫɬɢ: 

í�ɤɚɱɟɫɬɜɨ�ɩɪɨɞɭɤɰɢɢ w1 = 0,3; 
í�ɰɟɧɚ�ɩɪɨɞɭɤɰɢɢ w2 = 0,3; 
í�ɭɫɥɨɜɢɟ�ɩɨɫɬɚɜɤɢ w3 = 0,2; 
í�ɪɟɩɭɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ w4 = 0,2. 
ɋɬɟɩɟɧɢ� ɜɚɠɧɨɫɬɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɨɫɬɚɜɳɢɤɚ� ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɜ� ɜɢɞɟ 

ɤɨɨɪɞɢɧɚɬɧɨɝɨ�ɜɟɤɬɨɪɚ b(0,3; 0,3; 0,2; 0,2). 
Ɍɨɝɞɚ� ɪɟɣɬɢɧɝ� ɩɨɫɬɚɜɳɢɤɚ� ɩɨ� ɷɥɟɦɟɧɬɚɦ� ɦɧɨɠɟɫɬɜɚ� ɧɟɣɪɨɧɨɜ� ɜɵɯɨɞɧɨɝɨ 

ɫɥɨɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ�ɫɤɚɥɹɪɧɨɟ�ɩɪɨɢɡɜɟɞɟɧɢɟ�ɜɟɤɬɨɪɨɜ ai, i = 1, …, 81 ɢ b; ɬ. ɟ.  
ri = aib; i = 1, …, 81. 

Ɉɬɫɸɞɚ�ɫɥɟɞɭɟɬ: 
108421 xxxxy ÙÙÙ= )3,2,3,2(1aÛ .5,21 =Þ r  

117422 xxxxy ÙÙÙ= )2,3,3,2(2aÛ .5,22 =Þ r  

107423 xxxxy ÙÙÙ= )3,3,3,2(3aÛ .7,23 =Þ r  

108514 xxxxy ÙÙÙ= )3,2,2,3(4aÛ .5,24 =Þ r  

117515 xxxxy ÙÙÙ= )2,3,2,3(5aÛ .5,25 =Þ r  

107516 xxxxy ÙÙÙ= )3,3,2,3(6aÛ .7,26 =Þ r  

109417 xxxxy ÙÙÙ= )3,1,3,3(7aÛ .6,27 =Þ r  

118418 xxxxy ÙÙÙ= )2,2,3,3(8aÛ .6,28 =Þ r  

108419 xxxxy ÙÙÙ= )3,2,3,3(9aÛ .8,29 =Þ r  

1274110 xxxxy ÙÙÙ= )1,3,3,3(10aÛ .6,210 =Þ r  
… 

1286377 xxxxy ÙÙÙ= )1,2,1,1(77aÛ .2,177 =Þ r  
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1186378 xxxxy ÙÙÙ= )2,2,1,1(78aÛ .4,178 =Þ r  

1276379 xxxxy ÙÙÙ= )1,3,1,1(79aÛ .4,179 =Þ r  

1295380 xxxxy ÙÙÙ= )1,1,2,1(80aÛ .3,180 =Þ r  

1296281 xxxxy ÙÙÙ= )1,1,1,2(81aÛ .3,181 =Þ r  
Ɂɧɚɱɟɧɢɟ�ɢɧɬɟɝɪɚɥɶɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ�ɩɨɫɬɚɜɳɢɤɚ�ɩɪɨ-

ɞɭɤɰɢɢ (ɪɟɣɬɢɧɝ) ɥɟɠɢɬ�ɜ�ɨɬɪɟɡɤɟ [1; 3], ɬ. ɟ. 
81...,,1];3;1[ =Î" iri . 

ɉɨɞɟɥɢɦ�ɷɬɨɬ�ɨɬɪɟɡɨɤ�ɧɚ�ɱɟɬɵɪɟ�ɪɚɜɧɵɯ�ɩɪɨɦɟɠɭɬɤɚ: [1; 1,5); [1,5; 2); [2; 2,5); 
[2,5; 3]. Ⱦɚɥɟɟ�ɨɩɪɟɞɟɥɢɦ, ɱɬɨ: 
í�ɟɫɥɢ Îir [1; 1,5], ɬɨ�ɩɨɫɬɚɜɳɢɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɷɥɟɦɟɧɬɭ yi ɦɧɨɠɟɫɬɜɚ 
ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, очень плохой; 
í�ɟɫɥɢ Îir [1,5; 2], ɬɨ�ɩɨɫɬɚɜɳɢɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɷɥɟɦɟɧɬɭ yi ɦɧɨɠɟɫɬɜɚ 
ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, плохой; 
í�ɟɫɥɢ Îir [2; 2,5],  ɬɨ�ɩɨɫɬɚɜɳɢɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɷɥɟɦɟɧɬɭ yi ɦɧɨɠɟɫɬɜɚ 
ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, средний; 
í�ɟɫɥɢ Îir [2,5; 3],  ɬɨ�ɩɨɫɬɚɜɳɢɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɷɥɟɦɟɧɬɭ yi ɦɧɨɠɟɫɬɜɚ 
ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, хороший. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɫɥɟ�ɨɛɭɱɟɧɢɹ�ɧɟɣɪɨɫɟɬɢ�ɤɚɠɞɨɦɭ�ɷɥɟɦɟɧɬɭ�ɦɧɨɠɟɫɬɜɚ 
ɋɉɊ�ɜɨɡɦɨɠɧɨ�ɫɨɩɨɫɬɚɜɢɬɶ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ�ɩɨɫɬɚɜɳɢɤɚ�ɩɪɨɞɭɤɰɢɢ: 

108421 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,5; 

117422 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,5; 

107423 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,7; 

108514 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,5; 

117515 xxxxy ÙÙÙ= Þ  ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,5; 

107516 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,7; 

109417 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,6; 

118418 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,6; 

108419 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,8; 



52 
 

1274110 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,6; 

1174111 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,8; 

1074112 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 3,0; 

1075313 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɫɪɟɞɧɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,1; 
… 

1286377 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,2; 

1186378 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,4; 

1276379 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,4; 

1295380 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,3; 

1296281 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,3. 

Ⱦɨɛɚɜɢɜ�ɫɬɨɥɛɟɰ�ɡɧɚɱɟɧɢɣ�ɪɟɣɬɢɧɝɚ�ɩɨɫɬɚɜɳɢɤɚ�ɩɨ�ɷɥɟɦɟɧɬɚɦ�ɦɧɨɠɟɫɬ-
ɜɚ�ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ�ɢ�ɫɬɨɥɛɟɰ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ�ɩɨɫɬɚɜɳɢɤɚ�ɩɪɨ-
ɞɭɤɰɢɢ�ɤ�ɦɚɬɪɢɰɟ�ɫɜɹɡɟɣ, ɩɨɥɭɱɢɦ�ɛɚɡɭ�ɡɧɚɧɢɣ�ɧɟɣɪɨɫɟɬɢ (ɬɚɛɥɢɰɚ 2). 
Таблица 2 – Ȼɚɡɚ�ɡɧɚɧɢɣ�ɧɟɣɪɨɫɟɬɢ 

 
x13 x22 x31 x43 x52 x61 x73 x82 x91 x103 x112 x121 

Ɋɟɣɬɢɧɝ�ɩɨɫɬɚɜ-
ɳɢɤɚ�ɩɨ�ɷɥɟɦɟɧɬɚɦ 

ɦɧɨɠɟɫɬɜɚ  

ɉɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɶ 
ɩɨɫɬɚɜɳɢɤɚ 

(R) 
y1  1  1    1  1   2,5 ɏɨɪɨɲɢɣ   
y2  1  1   1    1  2,5 ɏɨɪɨɲɢɣ  
y3   1   1    1    1    2,7 ɏɨɪɨɲɢɣ  
y4 1    1   1  1   2,5 ɏɨɪɨɲɢɣ  
y5 1    1  1    1  2,5 ɏɨɪɨɲɢɣ  
y6 1     1   1    1    2,7 ɏɨɪɨɲɢɣ 
y7 1   1     1 1   2,6 ɏɨɪɨɲɢɣ 
y8 1   1    1   1  2,6 ɏɨɪɨɲɢɣ 
y9 1   1    1  1   2,8 ɏɨɪɨɲɢɣ 
y10 1   1   1     1 2,6 ɏɨɪɨɲɢɣ 
…               
y77   1   1  1    1 1,2 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
y78   1   1  1   1  1,4 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
y79   1   1 1     1 1,4 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
y80   1  1    1   1 1,3 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
y81  1    1   1   1 1,3 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
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ɇɟɣɪɨɧɵ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ�ɧɟɣɪɨɫɟɬɢ�ɜɡɚɢɦɨɨɞɧɨɡɧɚɱɧɨ�ɨɬɨɛɪɚɠɚɸɬ�ɷɥɟ-
ɦɟɧɬɵ�ɦɧɨɠɟɫɬɜɚ�ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ. Ɏɭɧɤɰɢɹ�ɚɤɬɢɜɚɰɢɢ�ɧɟɣɪɨɧɨɜ 
ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

81...,,1;2,02,03,03,0 pɩɰ =×+×+×+×= iVVVVV iiiкii , 

ɝɞɟ Vi – ɜɟɥɢɱɢɧɚ�ɜɨɡɛɭɠɞɟɧɢɹ i�ɝɨ ɧɟɣɪɨɧɚ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ; Vɤi – ɛɚɥɥɶɧɚɹ 
ɨɰɟɧɤɚ� ɩɨɫɬɚɜɳɢɤɚ� ɩɨ� ɩɨɤɚɡɚɬɟɥɸ «Ʉɚɱɟɫɬɜɨ� ɩɨɫɬɚɜɥɹɟɦɨɣ� ɩɪɨɞɭɤɰɢɢ», 
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɝɥɚɫɧɨ�ɦɚɬɪɢɰɟ�ɫɜɹɡɢ�ɢɡ�ɛɚɡɵ�ɞɚɧɧɵɯ; Vɰi – ɛɚɥɥɶɧɚɹ�ɨɰɟɧɤɚ 
ɩɨɫɬɚɜɳɢɤɚ�ɩɨ�ɩɨɤɚɡɚɬɟɥɸ «ɐɟɧɚ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ», ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɨɝɥɚɫɧɨ�ɦɚɬɪɢɰɵ�ɫɜɹɡɢ�ɢɡ�ɛɚɡɵ�ɞɚɧɧɵɯ; Vпi – ɛɚɥɥɶɧɚɹ�ɨɰɟɧɤɚ�ɩɨɫɬɚɜɳɢɤɚ 
ɩɨ�ɩɨɤɚɡɚɬɟɥɸ «ɍɫɥɨɜɢɟ�ɩɨɫɬɚɜɨɤ�ɩɪɨɞɭɤɰɢɢ», ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɝɥɚɫɧɨ�ɦɚɬ-
ɪɢɰɟ�ɫɜɹɡɢ�ɢɡ�ɛɚɡɵ�ɞɚɧɧɵɯ; Vрi – ɛɚɥɥɶɧɚɹ�ɨɰɟɧɤɚ�ɩɨɫɬɚɜɳɢɤɚ�ɩɨ�ɩɨɤɚɡɚɬɟ-
ɥɸ «Ɋɟɩɭɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ», ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɝɥɚɫɧɨ�ɦɚɬɪɢɰɟ�ɫɜɹɡɢ�ɢɡ�ɛɚɡɵ 
ɞɚɧɧɵɯ. 

ɉɪɢ�ɷɬɨɦ, ɟɫɥɢ ii rV = , ɬɨ i�ɣ ɧɟɣɪɨɧ�ɚɤɬɢɜɢɪɭɟɬɫɹ. ɇɚ�ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧ 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ i�ɣ ɧɟɣɪɨɧ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ. 

 
Ɋɢɫɭɧɨɤ 2 – Ⱥɤɬɢɜɧɵɣ�ɧɟɣɪɨɧ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ 

ɂɧɬɟɪɮɟɣɫ�ɧɟɣɪɨɧɧɨɣ� ɫɟɬɢ� ɜɤɥɸɱɚɟɬ� ɷɤɪɚɧ�ɪɟɰɟɩɬɨɪɨɜ�ɢ� ɷɤɪɚɧ� ɜɵɯɨɞ-
ɧɨɝɨ�ɫɥɨɹ. ɗɤɪɚɧ�ɪɟɰɟɩɬɨɪɨɜ�ɩɨɤɚɡɚɧ�ɧɚ�ɪɢɫɭɧɤɟ 3.  

 
Ɋɢɫɭɧɨɤ 3 – ɗɤɪɚɧ�ɪɟɰɟɩɬɨɪɨɜ 
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Ɉɫɧɨɜɧɭɸ�ɟɝɨ�ɱɚɫɬɶ�ɫɨɫɬɚɜɥɹɟɬ� ɨɤɧɨ�ɩɪɨɤɪɭɬɤɢ, ɜ�ɤɨɬɨɪɨɦ�ɦɨɠɧɨ�ɩɪɨ-
ɫɦɚɬɪɢɜɚɬɶ�ɤɨɞɨɜɵɣ�ɧɨɦɟɪ�ɩɨɫɬɚɜɳɢɤɚ�ɢ�ɟɝɨ�ɪɟɤɜɢɡɢɬɵ, ɤɨɬɨɪɵɟ�ɫɱɢɬɵɜɚ-
ɸɬɫɹ�ɢɡ�ɤɨɧɤɭɪɫɧɵɯ�ɡɚɹɜɨɤ�ɢɥɢ�ɢɡ�ɞɪɭɝɢɯ�ɢɫɬɨɱɧɢɤɨɜ. 

ɗɤɪɚɧ� ɜɵɯɨɞɧɨɝɨ� ɫɥɨɹ� ɩɪɟɞɫɬɚɜɥɥɹɟɬ� ɫɨɛɨɣ� ɫɢɫɬɟɦɭ� ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ 
ɩɥɨɫɤɢɯ� ɮɢɝɭɪ, ɨɬɪɚɠɚɸɳɢɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ� ɩɨɫɬɚɜ-
ɳɢɤɨɜ�ɩɨ�ɭɛɵɜɚɧɢɸ (ɪɢɫɭɧɨɤ 4).  

 
Ɋɢɫɭɧɨɤ 4 – ɗɤɪɚɧ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ 

Ʉɚɠɞɨɦɭ�ɷɥɟɦɟɧɬɭ�ɷɤɪɚɧɚ�ɠɟɫɬɤɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɧɟɣɪɨɧ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, 
ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɚɬɶ� ɩɨɥɨɠɟɧɢɹ� ɚɤɬɢɜɢɪɨɜɚɧɵɯ� ɧɟɣɪɨɧɨɜ� ɫ� ɭɤɚɡɚɧɢɟɦ 
ɩɨɤɚɡɚɬɟɥɹ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ�ɢ�ɤɨɞɨɜɨɝɨ�ɧɨɦɟɪɚ�ɩɨɫɬɚɜɳɢɤɚ. 
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LOGIC NEURAL NETWORK  
THE DECISIONS A TASK OF CHOICE SUPPLIERS PRODUCTION  
RAILWAY TRANSPORTATION 

The opportunity of use neural network for the decision a task of choice suppliers of 
production of railway transportation is considered which are characterized in the certain 
qualitative parameters accepting importance from a scale of not determined meanings. 
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ɂ�ɊȺɁȼɂɌɂə�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈȽɈ�ɋɈɈȻɓȿɇɂə 
ɇȺ�ɌȿɊɊɂɌɈɊɂɂ�ɊȿɋɉɍȻɅɂɄɂ�ȻȿɅȺɊɍɋɖ�ȼ  XIXíɏɏ�ɜɜ. 

 
ɂɫɫɥɟɞɭɟɬɫɹ�ɢɫɬɨɪɢɱɟɫɤɢɣ�ɚɫɩɟɤɬ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɭɪɛɚɧɢɡɚɰɢɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɫɨ-

ɜɪɟɦɟɧɧɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ, ɧɟɪɚɡɪɵɜɧɨ� ɫɜɹɡɚɧɧɵɣ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ�ɫɨɨɛɳɟɧɢɹ�ɢ�ɟɝɨ�ɜɥɢɹɧɢɟɦ�ɧɚ�ɦɢɝɪɚɰɢɸ�ɧɚɫɟɥɟɧɢɹ, ɨɫɧɨɜɚɧɧɭɸ�ɧɚ�ɦɟɠɩɨ-
ɫɟɥɟɧɧɵɯ� ɬɪɭɞɨɜɵɯ� ɫɜɹɡɹɯ, ɮɨɪɦɢɪɨɜɚɧɢɸ� ɤɨɬɨɪɵɯ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ� ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɤɨɦɦɭɧɢɤɚɰɢɢ (ɝɥɚɜɧɵɟ�ɞɨɪɨɝɢ�ɢ�ɝɭɛɟɪɧɫɤɢɣ�ɬɪɚɤɬ). ɂɦɟɧɧɨ�ɧɚɥɢɱɢɟ�ɠɟɥɟɡɧɵɯ�ɞɨ-
ɪɨɝ� ɢ� ɩɨɫɥɟɞɭɸɳɟɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɹɜɢɥɨɫɶ� ɨɫ-
ɧɨɜɧɵɦ� ɮɚɤɬɨɪɨɦ� ɭɪɛɚɧɢɡɚɰɢɢ� ɢ� ɩɨɥɭɱɟɧɢɹ� ɝɨɪɨɞɫɤɨɝɨ� ɫɬɚɬɭɫɚ� ɞɥɹ� ɦɧɨɝɢɯ� ɦɟɫ-
ɬɟɱɟɤ�ɢ�ɧɟɛɨɥɶɲɢɯ�ɧɚɫɟɥɟɧɧɵɯ�ɩɭɧɤɬɨɜ.  

 
ɂɫɫɥɟɞɨɜɚɧɢɹ� ɭɪɛɚɧɢɡɚɰɢɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɟɫɩɭɛɥɢɤɢ 

Ȼɟɥɚɪɭɫɶ� ɩɨɤɚɡɚɥɢ, ɱɬɨ�ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ� ɹɜɢɥɚɫɶ� ɨɫɶɸ� ɭɪɛɚɧɢɡɚɰɢɢ� ɢ� ɫɨɡ-
ɞɚɥɚ�ɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɭɫɥɨɜɢɹ�ɞɥɹ�ɪɚɡɜɢɬɢɹ�ɝɨɪɨɞɨɜ�ɢ�ɩɨɫɟɥɤɨɜ [9]. ɂɦɟɧɧɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ, ɤɨɬɨɪɵɯ� ɤ� ɧɚɱɚɥɭ�ɏɏ� ɜɟɤɚ� ɧɚɫɱɢɬɵɜɚɥɨɫɶ 
ɱɟɬɵɪɟ (Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɚɹ, Ɋɢɝɨ�Ɉɪɥɨɜɫɤɚɹ, Ɇɨɫɤɨɜɫɤɨ�Ȼɪɟɫɬɫɤɚɹ, ɉɨɥɟɫ-
ɫɤɚɹ) ɢ�ɩɪɨɦɵɲɥɟɧɧɨɟ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ� ɢɧɬɟɧɫɢɜɧɨɦɭ�ɪɚɡɜɢ-
ɬɢɸ� ɷɤɨɧɨɦɢɤɢ� ɫɬɪɚɧɵ� ɢ, ɤɚɤ� ɫɥɟɞɫɬɜɢɟ, ɭɜɟɥɢɱɟɧɢɸ� ɱɢɫɥɟɧɧɨɫɬɢ 
ɝɨɪɨɞɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ.  

Ⱦɥɹ� ɪɚɡɜɢɬɢɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɧɟɨɛɯɨɞɢɦɨ� ɩɟɪɟɦɟɳɟɧɢɟ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɧɚɫɟɥɟɧɢɹ�ɢɡ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ�ɜ�ɝɨɪɨɞɚ, ɤɨɬɨ-


