
15 

ɍȾɄ 330.43;339.564 
ɇ.ȼ. Ⱥɧɬɢɩɢɧɚ 

ɊȿȽɊȿɋɋɂɈɇɇɕɃ ȺɇȺɅɂɁ ȾɂɇȺɆɂɄɂ ɗɄɋɉɈɊɌȺ ɇȿɎɌɂ  
ɊɈɋɋɂɃɋɄɈɃ ɎȿȾȿɊȺɐɂɂ 

ȼ ɫɬɚɬɶɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɮɚɤɬɨɪɵ, ɨɤɚɡɵɜɚɸɳɢɟ ɜɥɢɹɧɢɟ ɧɚ 
ɷɤɫɩɨɪɬ ɧɟɮɬɢ ɢɡ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɢ ɩɪɨɜɨɞɢɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɢɧɚɦɢɤɢ 
ɨɛɴɟɦɨɜ ɷɤɫɩɨɪɬɚ ɢɡ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɫ 1995 ɩɨ 2018 ɝ. ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɢɡɦɟɧɟɧɢɹ ɷɬɢɯ ɮɚɤɬɨɪɨɜ. ɉɨɫɤɨɥɶɤɭ ɧɟɮɬɶ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɫɬɚ-
ɬɟɣ ɷɤɫɩɨɪɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɧɟɥɶɡɹ ɧɟɞɨɨɰɟɧɢɜɚɬɶ ɜɥɢɹɧɢɟ ɞɚɧɧɨɝɨ 
ɩɨɤɚɡɚɬɟɥɹ ɧɚ ɷɤɨɧɨɦɢɤɭ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ɦɟɬɨɞɨɦ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɪɟɝɪɟɫɫɢɢ ɩɨɥɭɱɟɧɚ ɦɨɞɟɥɶ ɨɰɟɧɤɢ ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɷɤɫɩɨɪɬɚ ɧɟɮɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɹɸɳɢɯɫɹ ɜɧɟɲɧɢɯ 
ɮɚɤɬɨɪɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɤɫɩɨɪɬ ɧɟɮɬɢ; ɞɢɧɚɦɢɤɚ ɷɤɫɩɨɪɬɚ ɧɟɮɬɢ; ɦɧɨɠɟɫɬɜɟɧ-
ɧɚɹ ɪɟɝɪɟɫɫɢɹ.  

N.V. Antipina 

REGRESSION ANALYSIS OF PETROLEUM EXPORTS DYNAMICS 

OF RUSSIAN FEDERATION 

In this article various factors influencing petroleum exports from the Russian 
Federation, and studies the dynamics of exports from the Russian Federation from 
1995 to 2018, depending on changes in these factors, are considered. Since oil is one 
of the most important sections of export of the Russian Federation, it is impossible to 
underestimate the influence of this indicator on the country's economy as a whole. As 
a result of the research by the method of multiple regression the model of estimation 
of the quantitative index of petroleum exports depending on the changing external 
factors is obtained. 

Keywords: petroleum exports; dynamics of petroleum exports; multiple regression. 
 
ɉɪɢɦɟɧɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɪɟɲɟɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɨɛɥɟɦɚɬɢɤɢ ɞɚɜɧɨ ɫɬɚɥɨ ɬɪɚɞɢɰɢɨɧɧɵɦ [2, 
ɫ. 16; 3, ɫ. 18–21; 5, ɫ. 16–26; 7, ɫ. 310–328; 8, ɫ. 8–14].  

ɇɚ ɷɤɫɩɨɪɬ ɧɟɮɬɢ ɢɡ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜɥɢɹɟɬ ɨɝɪɨɦɧɵɣ ɫɩɟɤɬɪ 
ɮɚɤɬɨɪɨɜ [4, c. 28–31]. Ɉɫɭɳɟɫɬɜɢɦ ɢɯ ɜɵɛɨɪ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɨɛɴɟɦɚ 
ɷɤɫɩɨɪɬɚ ɧɟɮɬɢ ɦɟɬɨɞɨɦ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɪɟɝɪɟɫɫɢɢ [1, c. 42–95; 6, c. 39–90]. ȼ 
ɱɚɫɬɧɨɫɬɢ, ɚɤɰɟɧɬɢɪɭɟɦ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɚɯ: 

1. Ɇɢɪɨɜɨɣ ɨɛɴɟɦ ɞɨɛɵɱɢ ɧɟɮɬɢ ɢ ɨɛɴɟɦ ɞɨɛɵɱɢ ɧɟɮɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ. 

2. Ɉɛɴɟɦ ɞɨɛɵɱɢ ɧɟɮɬɢ ɜ ɫɬɪɚɧɚɯ ɈɉȿɄ ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɤɨɧɤɭɪɟɧɬɚ Ɋɨɫ-
ɫɢɢ ɜ ɞɚɧɧɨɣ ɧɢɲɟ. 

3. ɋɪɟɞɧɹɹ ɰɟɧɚ ɧɟɮɬɢ ɦɚɪɤɢ ȼrent. Ɇɚɪɤɚ Brent – ɨɞɧɚ ɢɡ ɨɫɧɨɜɧɵɯ ɢ 
ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɚɪɨɤ ɧɟɮɬɢ. ȿɟ ɰɟɧɚ ɜɵɫɬɭɩɚɟɬ ɨɪɢɟɧɬɢ-
ɪɨɦ ɞɥɹ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɦɚɪɨɤ, ɬɨɪɝɭɟɦɵɯ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ 
ɪɵɧɤɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɨɪɬɨɜ ɧɟɮɬɢ, ɷɤɫɩɨɪɬɢɪɭɟɦɵɯ ɢɡ Ɋɨɫɫɢɢ. 
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4. ɋɪɟɞɧɹɹ ɰɟɧɚ ɞɨɥɥɚɪɚ ɜ ɪɭɛɥɹɯ. Ɉɛɳɟɢɡɜɟɫɬɧɨ ɡɧɚɱɟɧɢɟ ɜɚɥɸɬɧɵɯ ɤɭɪ-
ɫɨɜ ɧɚ ɷɤɨɧɨɦɢɤɭ ɢ ɜɧɟɲɧɸɸ ɬɨɪɝɨɜɥɸ. ɑɟɦ ɜɵɲɟ ɰɟɧɚ ɞɨɥɥɚɪɚ, ɬɟɦ ɜɵɝɨɞɧɟɟ 
ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɬɨɜɚɪ. ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɰɟɧɵ ɞɨɥɥɚɪɚ, ɧɚɩɪɨɬɢɜ, ɤɨɧɤɭɪɟɧɬɨɫɩɨ-
ɫɨɛɧɨɫɬɶ ɷɤɫɩɨɪɬɚ ɫɧɢɠɚɟɬɫɹ. Ɉɞɧɚɤɨ ɜ ɫɥɭɱɚɟ ɫ ɩɪɟɨɛɥɚɞɚɸɳɢɦ ɜ ɫɬɪɭɤɬɭɪɟ 
ɷɤɫɩɨɪɬɚ ɫɬɪɚɧɵ ɬɨɜɚɪɨɦ, ɤɨɬɨɪɵɦ ɢ ɹɜɥɹɟɬɫɹ ɧɟɮɬɶ, ɧɚɛɥɸɞɚɟɬɫɹ ɬɚɤɠɟ ɢ ɜɥɢɹ-
ɧɢɟ ɨɛɴɟɦɨɜ ɷɤɫɩɨɪɬɚ ɧɚ ɤɭɪɫ ɞɨɥɥɚɪɚ ɜ ɧɚɰɢɨɧɚɥɶɧɨɣ ɜɚɥɸɬɟ. Ⱦɚɧɧɵɣ ɮɚɤɬɨɪ 
ɧɟ ɢɫɤɥɸɱɟɧ ɢɡ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɦɨɞɟɥɢ, ɨɞɧɚɤɨ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧ 
ɨɤɚɠɟɬɫɹ ɡɧɚɱɢɦɵɦ, ɧɟɨɛɯɨɞɢɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

5. ɗɤɫɩɨɪɬɧɵɟ ɩɨɲɥɢɧɵ ɧɚ ɧɟɮɬɶ. ɗɤɫɩɨɪɬɧɵɟ ɩɨɲɥɢɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ-
ɫɹ ɬɚɦɨɠɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɫ ɰɟɥɶɸ ɤɨɧɬɪɨɥɹ ɧɚɞ ɜɧɟɲɧɟɣ ɬɨɪɝɨɜɥɟɣ, ɨɯɪɚɧɵ 
ɜɧɭɬɪɟɧɧɟɝɨ ɪɵɧɤɚ ɢ ɫɨɡɞɚɧɢɹ ɨɩɬɢɦɚɥɶɧɨɣ ɫɬɪɭɤɬɭɪɵ ɷɤɫɩɨɪɬɚ ɜ ɫɬɪɚɧɟ. ȼ 
ɫɥɭɱɚɟ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɷɬɨ ɟɞɢɧɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ, 
ɩɨɡɜɨɥɹɸɳɢɣ ɭɱɟɫɬɶ ɟɝɨ ɜɥɢɹɧɢɟ. 

6. ɋɚɧɤɰɢɢ, ɧɚɤɥɚɞɵɜɚɟɦɵɟ ɧɚ ɷɤɨɧɨɦɢɤɭ Ɋɨɫɫɢɢ ɞɪɭɝɢɦɢ ɫɬɪɚɧɚɦɢ. 
Ɏɚɤɬɨɪ ɨɬɪɚɠɚɟɬ ɦɟɠɞɭɧɚɪɨɞɧɭɸ ɩɨɥɢɬɢɱɟɫɤɭɸ ɨɛɫɬɚɧɨɜɤɭ. 

7. ȼȼɉ ɫɬɪɚɧ, ɹɜɥɹɸɳɢɯɫɹ ɝɥɚɜɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɪɨɫɫɢɣɫɤɨɣ ɧɟɮɬɢ 
ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ. 

Ɏɚɤɬɨɪɵ ɫ ɬɪɟɬɶɟɝɨ ɩɨ ɩɹɬɵɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɫɪɟɞɧɟɝɨɞɨɜɨɦ ɜɵɪɚɠɟɧɢɢ. 
ɉɟɪɜɵɣ, ɜɬɨɪɨɣ ɢ ɫɟɞɶɦɨɣ ɮɚɤɬɨɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɝɨɞɨɜɨɟ ɧɚɤɨɩɥɟɧɧɨɟ 
ɡɧɚɱɟɧɢɟ. Ɏɚɤɬɨɪ ɧɨɦɟɪ ɲɟɫɬɶ – ɮɢɤɬɢɜɧɚɹ ɩɟɪɟɦɟɧɧɚɹ, ɝɞɟ ɡɧɚɱɟɧɢɟ «1» ɨɡɧɚ-
ɱɚɟɬ ɩɪɢɫɭɬɫɬɜɢɟ ɫɚɧɤɰɢɣ ɜ ɭɤɚɡɚɧɧɵɣ ɩɟɪɢɨɞ, ɚ «0» – ɨɬɫɭɬɫɬɜɢɟ. 

Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜɫɟɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɫ 1995 ɩɨ 2018 ɝ. 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1 ɢ 2. 

Ɍɚɛɥɢɰɚ 1 
Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɷɤɫɩɨɪɬ ɧɟɮɬɢ ɢɡ Ɋɨɫɫɢɢ 

Ƚɨɞ 
ɗɤɫɩɨɪɬ ɫɵ-
ɪɨɣ ɧɟɮɬɢ ɢɡ 
ɊɎ, ɦɥɧ ɬ (Y) 

Ɇɢɪɨɜɨɣ 
ɨɛɴɟɦ ɞɨɛɵ-

ɱɢ ɧɟɮɬɢ, 
ɦɥɧ ɬ (x1) 

Ɉɛɴɟɦ ɞɨ-
ɛɵɱɢ ɧɟɮɬɢ 

ɜ Ɋɨɫɫɢɢ, 
ɦɥɧ ɬ (x2) 

Ɉɛɴɟɦ ɞɨɛɵɱɢ 
ɧɟɮɬɢ ɜ ɫɬɪɚ-

ɧɚɯ ɈɉȿɄ, 
ɦɥɧ ɬ (x3) 

ɋɪɟɞɧɹɹ ɰɟɧɚ 
ɧɟɮɬɢ ɦɚɪɤɢ 
Brent ɡɚ ɩɟɪɢ-

ɨɞ, $ (x4) 

1995 128,1 3 187 399 1 269 19,25 

1996 127,6 3 187 355 1 302 16,75 

1997 126,7 3 237 318 1 327 15,66 

1998 122,3 3 282 311 1 341 16,75 

1999 121,7 3 377 303 1 382 20,46 

2000 123,3 3 477 307 1 438 18,64 

2001 137,3 3 546 304 1 507 11,91 

2002 134,8 3 477 305 1 438 16,56 

2003 144,4 3 614 327 1 519 27,39 

2004 164,5 3 598 352 1 476 23,00 

2005 189,5 3 575 384 1 388 22,81 

2006 228,0 3 703 426 1 475 27,69 

2007 260,3 3 868 463 1 588 37,66 

2008 252,5 3 942 475 1 694 50,04 

2009 248,4 3 961 486 1 708 58,30 

2010 258,6 3 949 497  1 689 64,20 

2011 243,1 3 989 494 1 746 91,48 
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Ƚɨɞ 
ɗɤɫɩɨɪɬ ɫɵ-
ɪɨɣ ɧɟɮɬɢ ɢɡ 
ɊɎ, ɦɥɧ ɬ (Y) 

Ɇɢɪɨɜɨɣ 
ɨɛɴɟɦ ɞɨɛɵ-

ɱɢ ɧɟɮɬɢ, 
ɦɥɧ ɬ (x1) 

Ɉɛɴɟɦ ɞɨ-
ɛɵɱɢ ɧɟɮɬɢ 

ɜ Ɋɨɫɫɢɢ, 
ɦɥɧ ɬ (x2) 

Ɉɛɴɟɦ ɞɨɛɵɱɢ 
ɧɟɮɬɢ ɜ ɫɬɪɚ-

ɧɚɯ ɈɉȿɄ, 
ɦɥɧ ɬ (x3) 

ɋɪɟɞɧɹɹ ɰɟɧɚ 
ɧɟɮɬɢ ɦɚɪɤɢ 
Brent ɡɚ ɩɟɪɢ-

ɨɞ, $ (x4) 

2012 247,5 3 886 501 1 623 53,48 

2013 250,7 3 975 512 1 667 71,21 

2014 244,5 4 008 519 1 705 87,04 

2015 240,0 4 116 526 1 779 86,46 

2016 236,6 4 127 531 1 734 91,17 

2017 223,4 4 421 534 1 730 85,60 

2018 244,0 4 362 541 1 807 62,00 

 
Ɍɚɛɥɢɰɚ 2 

Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɷɤɫɩɨɪɬ ɧɟɮɬɢ ɢɡ Ɋɨɫɫɢɢ* 

Ƚɨɞ 

ɋɪɟɞɧɹɹ ɰɟɧɚ 
ɞɨɥɥɚɪɚ ɜ 

ɪɭɛɥɹɯ ɡɚ ɩɟ-
ɪɢɨɞ (x5) 

ɗɤɫɩɨɪɬɧɵɟ 
ɩɨɲɥɢɧɵ ɧɚ 
ɧɟɮɬɶ, $ ɡɚ 
ɬɨɧɧɭ (x6) 

ɋɚɧɤɰɢɢ 
(x7) 

ȼȼɉ ɇɢ-
ɞɟɪɥɚɧɞɨɜ 

(x8) 

ȼȼɉ ɄɇɊ 
(x9) 

ȼȼɉ 
Ƚɟɪɦɚɧɢɢ 

(x10) 

1995 288 10 0 356 425 2 123 

1996 931 8 0 348 442 2 069 

1997 2 203 7 0 373 562 2 206 

1998 4 554 8 0 445 732 2 590 

1999 5 124 13 0 443 861 2 503 

2000 5 785 9 0 409 958 2 216 

2001 9,7 4 0 431 1 025 2 240 

2002 24,62 6 0 439 1 089 2 197 

2003 28,14 25 0 413 1 205 1 950 

2004 29,17 20 0 426 1 332 1 951 

2005 31,35 24 0 464 1 462 2 079 

2006 30,69 23 0 570 1 650 2 502 

2007 28,81 65 0 646 1 942 2 815 

2008 28,3 130 0 672 2 269 2 861 

2009 27,17 197 0 719 2 729 3 002 

2010 25,58 207 0 833 3 523 3 440 

2011 24,86 355 0 931 4 558 3 752 

2012 31,83 179 0 858 5 059 3 418 

2013 30,36 282 0 836 6 040 3 417 

2014 29,39 409 1 894 7 492 3 757 

2015 31,08 393 1 829 8 462 3 540 

2016 31,85 396 1 864 9 491 3 745 

2017 38,61 401 0 879 10 355 3 868 

2018 61,07 170,2 1 749 11 069 3 926 
* Ⱦɚɧɧɵɟ ɜɡɹɬɵ ɢɡ [9–14]. 

 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɦɚɬɪɢɰɭ ɤɨɪɪɟɥɹɰɢɢ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ ɢ 

ɭɛɟɞɢɬɶɫɹ ɜ ɞɨɫɬɚɬɨɱɧɨɣ ɫɜɹɡɢ ɧɟɡɚɜɢɫɢɦɵɯ ɮɚɤɬɨɪɨɜ ɢ ɡɚɜɢɫɢɦɨɣ ɩɟɪɟɦɟɧɧɨɣ, 
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ɚ ɬɚɤɠɟ ɨɬɫɭɬɫɬɜɢɢ ɢɧɬɟɪɤɨɪɪɟɥɢɪɨɜɚɧɧɨɫɬɢ ɮɚɤɬɨɪɨɜ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. Ʉɨɷɮɮɢ-
ɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 3. 

Ɍɚɛɥɢɰɚ 3 
Ɇɚɬɪɢɰɚ ɤɨɪɪɟɥɹɰɢɢ ɮɚɤɬɨɪɨɜ 

Y x1 x2 x3 x4 x5 x6 x7 x8 x9 x10 

Y 1,00      

x1 0,86 1,00     

x2 0,92 0,88 1,00    

x3 0,86 0,96 0,86 1,00   

x4 0,80 0,87 0,90 0,89 1,00  

x5 –0,60 –0,50 –0,57 –0,49 –0,43 1,00 

x6 0,72 0,82 0,85 0,83 0,98 –0,39 1,00 

x7 0,21 0,56 0,38 0,39 0,31 –0,13 0,29 1,00 

x8 0,89 0,89 0,92 0,90 0,95 –0,44 0,92 0,29 1,00 

x9 0,65 0,88 0,83 0,82 0,86 –0,37 0,86 0,64 0,81 1,00 

x10 0,79 0,87 0,89 0,87 0,93 –0,30 0,90 0,46 0,95 0,89 1,00 

 
ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ ɮɚɤɬɨɪɨɜ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɫ ɧɟɡɚɜɢɫɢ-

ɦɨɣ ɩɟɪɟɦɟɧɧɨɣ ɢ ɦɧɨɝɢɟ ɢɡ ɧɢɯ ɤɨɪɪɟɥɢɪɭɸɬ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. ɉɨɷɬɨɦɭ ɩɨɫɥɟ 
ɢɫɤɥɸɱɟɧɢɹ ɬɚɤɢɯ ɮɚɤɬɨɪɨɜ, ɨɫɬɚɜɲɢɟɫɹ ɜ ɦɨɞɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ ɩɪɨɜɟɪɢɬɶ 
ɧɚ ɤɨɪɪɟɥɢɪɭɟɦɨɫɬɶ. 

ɉɨɫɬɪɨɢɦ ɦɨɞɟɥɶ, ɜɤɥɸɱɚɸɳɭɸ ɜɫɟ ɧɟɡɚɜɢɫɢɦɵɟ ɩɟɪɟɦɟɧɧɵɟ. ɉɨɥɭɱɢɦ 
ɩɚɪɚɦɟɬɪɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥ. 4, 5 ɢ 6. 

Ɍɚɛɥɢɰɚ 4 
Ɋɟɝɪɟɫɫɢɨɧɧɚɹ ɫɬɚɬɢɫɬɢɤɚ ɧɚɱɚɥɶɧɨɣ ɦɨɞɟɥɢ 

Ɇɧɨɠɟɫɬɜɟɧɧɵɣ R 0,993400891 

R-ɤɜɚɞɪɚɬ 0,98684533 

ɇɨɪɦɢɪɨɜɚɧɧɵɣ 
R-ɤɜɚɞɪɚɬ 

0,976726352 

ɋɬɚɧɞɚɪɬɧɚɹ ɨɲɢɛɤɚ 8,599676861 

ɇɚɛɥɸɞɟɧɢɹ 24 

Ɍɚɛɥɢɰɚ 5 
Ⱦɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɧɚɱɚɥɶɧɨɣ ɦɨɞɟɥɢ 

 df SS MS F Ɂɧɚɱɢɦɨɫɬɶ F 

Ɋɟɝɪɟɫɫɢɹ 10 72 123,49059 7 212,349059 97,52421697 1,50414E-10 

Ɉɫɬɚɬɨɤ 13 961,4077475 73,95444211   

ɂɬɨɝɨ 23 73 084,89833    

 
Ɍɚɛɥɢɰɚ 6 

Ⱥɧɚɥɢɡ ɩɚɪɚɦɟɬɪɨɜ ɧɚɱɚɥɶɧɨɣ ɦɨɞɟɥɢ 

 
Ʉɨɷɮɮɢ-
ɰɢɟɧɬɵ 

ɋɬɚɧ-
ɞɚɪɬɧɚɹ 
ɨɲɢɛɤɚ 

t-
ɫɬɚɬɢ-
ɫɬɢɤɚ 

P-
Ɂɧɚɱɟ-

ɧɢɟ 

ɇɢɠ-
ɧɢɟ 

95 % 

ȼɟɪɯ-
ɧɢɟ 

95 % 

ɇɢɠ-
ɧɢɟ 

95 % 

ȼɟɪɯ-
ɧɢɟ 

95 % 

Y-
ɩɟɪɟɫɟɱɟɧɢɟ 

–488,8735 96,0269 –5,091 0,0002 –696,3 –281,4 –696,3 –281,4 

Ɇɢɪɨɜɨɣ 
ɨɛɴɟɦ ɞɨ-

0,175218 0,0492 3,55566 0,00351 0,0687 0,2816 0,0687 0,2816 



19 

 
Ʉɨɷɮɮɢ-
ɰɢɟɧɬɵ 

ɋɬɚɧ-
ɞɚɪɬɧɚɹ 
ɨɲɢɛɤɚ 

t-
ɫɬɚɬɢ-
ɫɬɢɤɚ 

P-
Ɂɧɚɱɟ-

ɧɢɟ 

ɇɢɠ-
ɧɢɟ 

95 % 

ȼɟɪɯ-
ɧɢɟ 

95 % 

ɇɢɠ-
ɧɢɟ 

95 % 

ȼɟɪɯ-
ɧɢɟ 

95 % 

ɛɵɱɢ ɧɟɮɬɢ, 
ɦɥɧ ɬ (x1) 

Ɉɛɴɟɦ ɞɨ-
ɛɵɱɢ ɧɟɮɬɢ 
ɜ Ɋɨɫɫɢɢ, 
ɦɥɧ ɬ (x2) 

0,407433 0,07939 5,13156 0,00019 0,2359 0,5789 0,2359 0,5789 

Ɉɛɴɟɦ ɞɨ-
ɛɵɱɢ ɧɟɮɬɢ 
ɜ ɫɬɪɚɧɚɯ 
ɈɉȿɄ, 
ɦɥɧ ɬ (x3) 

–0,116015 0,07234 –1,6035 0,13281 –0,272 0,0402 –0,272 0,0402 

ɋɪɟɞɧɹɹ ɰɟ-
ɧɚ ɧɟɮɬɢ 
ɦɚɪɤɢ brent 
ɡɚ ɩɟɪɢɨɞ, 
$ (x4) 

–0,118407 0,6318 –0,1873 0,85424 –1,483 1,2466 –1,483 1,2466 

ɋɪɟɞɧɹɹ ɰɟ-
ɧɚ ɞɨɥɥɚɪɚ ɜ 
ɪɭɛɥɹɯ ɡɚ 
ɩɟɪɢɨɞ (x5) 

–0,002042 0,00184 –1,1075 0,2881 –0,006 0,0019 –0,006 0,0019 

ɗɤɫɩɨɪɬɧɵɟ 
ɩɨɲɥɢɧɵ ɧɚ 
ɧɟɮɬɶ, $ ɡɚ ɬ 
(x6) 

–0,126149 0,09414 –1,33488 0,20482 –0,33 0,078 –0,33 0,078 

ɋɚɧɤɰɢɢ 
(x7) 

–69,62479 19,8727 –3,5035 0,00388 –112,5 –26,69 –112,5 –26,69 

ȼȼɉ ɇɢ-
ɞɟɪɥɚɧɞɨɜ 
(x8) 

0,0004895 0,08704 0,0056 0,99559 –0,187 0,1885 –0,187 0,1885 

ȼȼɉ ɄɇɊ 
(x9) 

–0,0064231 0,002481 –2,5886 0,02248 –0,011 –0,001 –0,011 –0,001 

ȼȼɉ Ƚɟɪɦɚ-
ɧɢɢ (x10) 

0,0313519 0,024600 1,2744 0,2248 –0,021 0,0844 –0,021 0,0844 

 
ɉɨɥɭɱɟɧɧɚɹ ɧɚɱɚɥɶɧɚɹ ɦɨɞɟɥɶ ɢɦɟɟɬ ɜɢɞ: 

10987

654321

03,0006,00004,06,69

12,0002,012,011,04,017,08,488

xxxx

xxxxxxY




, 

ɝɞɟ Y – ɨɛɴɟɦ ɷɤɫɩɨɪɬɚ ɧɟɮɬɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɝɨɞ, x1 – ɦɢɪɨɜɨɣ ɨɛɴɟɦ ɞɨɛɵɱɢ 
ɧɟɮɬɢ ɜ ɦɥɧ ɬ ɡɚ ɩɟɪɢɨɞ, x2 – ɨɛɴɟɦ ɞɨɛɵɱɢ ɧɟɮɬɢ ɜ Ɋɨɫɫɢɢ ɜ ɦɥɧ ɬ ɡɚ ɩɟɪɢɨɞ, 
x3 – ɨɛɴɟɦ ɞɨɛɵɱɢ ɧɟɮɬɢ ɜ ɫɬɪɚɧɚɯ ɈɉȿɄ ɜ ɦɥɧ ɬ, ɯ4 – ɫɪɟɞɧɹɹ ɰɟɧɚ ɧɟɮɬɢ ɦɚɪ-
ɤɢ ȼrent ɡɚ ɩɟɪɢɨɞ ɜ ɞɨɥɥɚɪɚɯ, ɯ5 – ɫɪɟɞɧɹɹ ɰɟɧɚ ɞɨɥɥɚɪɚ ɜ ɪɭɛɥɹɯ ɡɚ ɩɟɪɢɨɞ, 
ɯ6 – ɷɤɫɩɨɪɬɧɵɟ ɩɨɲɥɢɧɵ ɧɚ ɧɟɮɬɶ ɜ ɞɨɥɥɚɪɚɯ ɡɚ ɬɨɧɧɭ, ɯ7 – ɧɚɥɢɱɢɟ ɢɥɢ ɨɬɫɭɬ-
ɫɬɜɢɟ ɫɚɧɤɰɢɣ ɧɚ ɷɤɨɧɨɦɢɤɭ Ɋɨɫɫɢɢ, ɯ8 – ȼȼɉ ɇɢɞɟɪɥɚɧɞɨɜ, ɯ9 – ȼȼɉ ɄɇɊ, 
ɯ10 – ȼȼɉ Ƚɟɪɦɚɧɢɢ. 

Ɉɰɟɧɢɦ ɡɧɚɱɢɦɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɜɵɱɢɫɥɢɦ 
ɤɪɢɬɢɱɟɫɤɭɸ ɬɨɱɤɭ t-ɫɬɚɬɢɫɬɢɤɢ ɫ ɭɪɨɜɧɟɦ ɡɧɚɱɢɦɨɫɬɢ 0,05 ɢ ɱɢɫɥɨɦ ɫɬɟɩɟɧɟɣ 
ɫɜɨɛɨɞɵ 15. ɉɨɥɭɱɢɦ tɤɪ = 2,16. ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫ t-ɫɬɚɬɢɫɬɢɤɨɣ 
ɨɬɞɟɥɶɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 
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ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɨɰɟɧɤɢ ɩɨɥɭɱɚɟɦ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɡɧɚɱɢɦɵɦɢ ɹɜɥɹɸɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢ Y (ɨɛɴɟɦ ɷɤɫɩɨɪɬɚ), x1 (ɦɢɪɨɜɨɣ ɨɛɴɟɦ ɞɨɛɵɱɢ), x2 (ɪɨɫɫɢɣ-
ɫɤɢɣ ɨɛɴɟɦ ɞɨɛɵɱɢ), x7 (ɫɚɧɤɰɢɢ), x9 (ȼȼɉ ɄɇɊ). Ɉɫɬɚɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɹɜ-
ɥɹɸɬɫɹ ɧɟɡɧɚɱɢɦɵɦɢ. 

Ⱦɚɥɟɟ ɩɪɨɜɟɪɢɦ ɝɢɩɨɬɟɡɭ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɫɜɹɡɢ 
ɜ ɦɨɞɟɥɢ ɫ ɩɨɦɨɳɶɸ ɤɪɢɬɟɪɢɹ Ɏɢɲɟɪɚ. Ʉɪɢɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɡɚɜɢ-
ɫɢɬ ɨɬ ɭɪɨɜɧɹ ɡɧɚɱɢɦɨɫɬɢ ɢ ɱɢɫɟɥ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɧ ɪɚɜɟɧ 
2,67. ɇɚɛɥɸɞɚɟɦɨɟ ɡɧɚɱɟɧɢɟ ɤɪɢɬɟɪɢɹ ɪɚɜɧɨ 97,5, ɱɬɨ ɛɨɥɶɲɟ ɤɪɢɬɢɱɟɫɤɨɝɨ 
ɡɧɚɱɟɧɢɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɢɩɨɬɟɡɚ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɫɜɹɡɢ ɜ ɦɨɞɟɥɢ ɨɬɤɥɨɧɹɟɬɫɹ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɟɬɟɪɦɢɧɚɰɢɢ ɪɚɜɟɧ 0,977. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 97,7 % ɜɚɪɢɚɰɢɢ 
ɡɚɜɢɫɢɦɨɣ ɩɟɪɟɦɟɧɧɨɣ ɨɛɭɫɥɨɜɥɟɧɨ ɢɡɦɟɧɟɧɢɹɦɢ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɧɟɡɚɜɢɫɢɦɵɯ 
ɮɚɤɬɨɪɨɜ. Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɟɬɟɪɦɢɧɚɰɢɢ ɫɜɢɞɟ-
ɬɟɥɶɫɬɜɭɟɬ ɨɛ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɦ ɤɚɱɟɫɬɜɟ ɩɨɞɝɨɧɤɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɨɰɟɧɨɤ, ɞɟɥɚɟɦ ɜɵɜɨɞ, ɱɬɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɜɵɫɨɤɢɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɞɟɬɟɪɦɢɧɚɰɢɢ ɢ ɩɪɢɟɦɥɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨ F-ɫɬɚɬɢɫɬɢɤɟ, ɢɫɩɨɥɶ-
ɡɨɜɚɬɶ ɞɚɧɧɭɸ ɦɨɞɟɥɶ ɜ ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɹɯ ɧɟɜɨɡɦɨɠɧɨ. Ɇɨɞɟɥɶ ɬɪɟɛɭɟɬ ɤɨɪ-
ɪɟɤɬɢɪɨɜɤɢ, ɩɨɫɤɨɥɶɤɭ ɩɹɬɶ ɢɡ ɞɟɫɹɬɢ ɩɨɥɭɱɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢ ɮɚɤɬɨ-
ɪɚɯ ɧɟɡɧɚɱɢɦɵ. 

ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢɫɤɥɸɱɚɟɦ ɩɟɪɟɦɟɧɧɵɟ ɫ ɧɚɢɦɟɧɶɲɟɣ ɩɨ 
ɦɨɞɭɥɸ t-ɫɬɚɬɢɫɬɢɤɨɣ ɢ ɧɚ ɤɚɠɞɨɦ ɷɬɚɩɟ ɩɪɨɜɟɪɹɟɦ ɡɧɚɱɢɦɨɫɬɶ ɦɨɞɟɥɢ ɢ ɤɨ-
ɷɮɮɢɰɢɟɧɬɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɭɸ ɦɨɞɟɥɶ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɬɪɟɯ ɮɚɤɬɨɪɨɜ, 
ɜ ɤɨɬɨɪɨɣ ɜɫɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɡɧɚɱɢɦɵ: 

97621 05,09,511,053,012,0441 xxxxxY  , 

ɝɞɟ Y – ɨɛɴɟɦ ɷɤɫɩɨɪɬɚ ɧɟɮɬɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ ɝɨɞ, x1 – ɦɢɪɨɜɨɣ ɨɛɴɟɦ ɞɨɛɵɱɢ 
ɧɟɮɬɢ, x2 – ɨɛɴɟɦ ɞɨɛɵɱɢ ɧɟɮɬɢ ɜ Ɋɨɫɫɢɢ, ɯ6 – ɷɤɫɩɨɪɬɧɵɟ ɩɨɲɥɢɧɵ, ɯ7 – ɫɚɧɤ-
ɰɢɢ, ɧɚɤɥɚɞɵɜɚɟɦɵɟ ɧɚ ɷɤɨɧɨɦɢɤɭ Ɋɨɫɫɢɢ, x9 – ȼȼɉ ɄɇɊ. 

ɉɨɥɭɱɟɧɧɚɹ ɦɨɞɟɥɶ ɹɜɥɹɟɬɫɹ ɩɪɢɝɨɞɧɨɣ ɩɨ ɤɪɢɬɟɪɢɸ Ɏɢɲɟɪɚ (F = 152,03; 
R2 = 0,97), ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɚɧɚɥɢɡɚ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. 

 

ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ 

1. Ⱥɛɞɭɥɥɢɧ Ɋ.Ɂ. ɗɤɨɧɨɦɟɬɪɢɤɚ ɜ Microsoft Excel : ɭɱɟɛ. ɩɨɫɨɛɢɟ / 
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