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STOCHASTIC EVALUATION OF OIL RESOURCES FORECAST  
ON THE STAGE OF GEOLOGICAL EXPLORATION WORK 

O.A. Melkishev, S.N. Krivoshchekov 

Perm National Research Polytechnic University, Perm, Russia 

In evaluating the probable resources by the volumetric method the method of geological analogy, in which the 
calculation parameters predictive structure of the deposit-made counterpart is commonly used. However, in this ap-
proach there are only point estimates, which are often not adequately taken into account the characteristics of the 
object of evaluation. In contrast, when stochastic (probabilistic) assessment calculation parameters are replaced by 
their distributions, and ended up with a histogram of expected resources structure, which in view of the economic risks 
can be used to further selection of the most promising areas of exploration. Most approaches to the stochastic evalua-
tion of forecast resources based on a priori distribution of the estimation parameters, which are not fully, taken into 
account the peculiarities of a particular object of evaluation. This article examines the joint use of Monte Carlo methods 
and step by step multiple regression to predict the values of calculation parameters and stochastic estimation of ex-
pected resources in the search phase of exploration work on the example of local uplifts of the Bashkir set in accor-
dance with their individual characteristics. 

The basis for the forecast was compiled using the balance of deposits and the structural and morphological 
characteristics (absolute elevations, amplitude, area, and their derivatives) 40 oil-bearing structures, mostly based on 
spatial seismic 3D. 

Differential prediction model calculation parameters for the Upper-Tournaisian Visean terrigenous and car-
bonate complexes for the oil and gas board and outer near age zones Kama-Kinel system deflections, as well as the 
distribution of errors allowed for their use are obtained. For the New Gully structure determined the most probable 
values of calculation parameters and a stochastic evaluation of probable resources category C3 is produced. 

Keywords: stochastic estimation, calculation parameters, and estimated resources, multiple regression, error 
monitoring, structural and morphological parameters, Monte Carlo, Bashkir arch. 
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 !"#"$%"

'4% %"?,-@2,31$%% ?,5"A!#$BC ?1-
41D!#4,3, ?4%$%D1!DBC ?, 1$1-,.%% "
E-%F1G:%D% D!"#,4,F5!$%/D%, ?4%
,H!$&! ?4,.$,2$BC 4!"I4",3 $1 ?,%"&,-

3,-,H!$,A$,D J#1?! .!,-,.,-4123!5,A$BC
41E,# (+KK) 3 I"-,3%/C .!,-,.%A!"&,G
$!,?4!5!-!$$,"#% D,.I# EB#@ 5,?I=!$B
2$1A%#!-@$B! ,:%E&%, ?,"&,-@&I $!5,"-
#1#,A$, ?,-$, IA%#B31L#"/ 3,2D,F$B!
4!.%,$1-@$B! #4!$5B % ,",E!$$,"#%
&,$&4!#$,., ,EM!&#1 ,H!$%31$%/. N1&,

?4% 314@%4,31$%% 3BE,4&% 1$1-,.,3 3,2-
D,F$1 "%#I1H%/ 21$%F!$%/ %-% 213B:!-
$%/ 41""A%#B31!DBC 4!"I4",3, ?,J#,DI
$!,EC,5%D, E,-!! #=1#!-@$, ?,5C,5%#@
& ,H!$&! ?,5"A!#$BC ?141D!#4,3 % IA%-

#B31#@ %C 3,2D,F$B! 314%1H%%.

'4,.$,2$B! 4!"I4"B -,&1-@$BC ?,5-

$/#%G &1#!.,4%% >3 ,H!$%31L#"/ ,EM!D-

$BD D!#,5,D, "I#@ &,#,4,., 21&-LA1!#"/
3 ,?4!5!-!$%% D1""B $!0#% %-% ,EM!D1
"3,E,5$,., .121 3 ?I"#,#$,D ?4,"#41$"#-
3! ?,4,5 &,--!&#,4,3. ;E=1/ 0,4DI-1
5-/ ?,5"A!#1 .!,-,.%A!"&%C 21?1",3
(?4,.$,2$BC 4!"I4",3) $!0#% Q.!,- ,EM-

!D$BD D!#,5,D %D!!# 3%5

Q.!,- = F2 ·hJ0.$$ · 8? ·8$$ O ·P$,

.5! F2 – ?-,=15@ 21-!F%; hJ0.$$ – J00!&-

#%3$1/ $!0#!$1"B=!$$1/ #,-=%$1; 8? – 

&,J00%H%!$# ,#&4B#,G ?,4%"#,"#%; 8$$ – 

&,J00%H%!$# $!0#!$1"B=!$$,"#%; O – 

?!4!"A!#$BG &,J00%H%!$#; P$ – ?-,#-
$,"#@ $!0#%.

 $!&,#,4BC "-IA1/C %"?,-@2I!#"/
?-,#$,"#$,G D!#,5 [1] ,H!$&% 4!"I4",3.

K12-%A1L# 531 ?4%$H%?%1-@$BC ?,5-

C,51 ?4% ,H!$&! 4!"I4",3 I.-!3,5,4,5,3
(?,5"A!#! 21?1",3 $!0#% % .121) – 5!#!4-

D%$%"#%A!"&%G % "#,C1"#%A!"&%G. '!4-

3BG ,"$,31$ $1 %"?,-@2,31$%% #,A!A$BC
,H!$,& ?,5"A!#$BC ?141D!#4,3 (D!#,5
.!,-,.%A!"&%C 1$1-,.%G), 1 3#,4,G – $1
?4!D!$!$%% "#1#%"#%A!"&%C 41"?4!5!-!-
$%G ?141D!#4,3, 3C,5/=%C 3 0,4DI-I
,EM!D$,., D!#,51, .5! "-IA1G$B! 4!1-%-

21H%% &1F5,., 41"?4!5!-!$%/ ?,5"A!#$,-

., ?141D!#41 ?!4!D$,F1L#"/ " H!-@L
?,-IA!$%/ .%"#,.41DDB 4!"I4",3 (21?1-
",3) 5-/ ,EM!&#1 ,H!$%31$%/.

>#,C1"#%A!"&1/ ,H!$&1 ?4,.$,2$BC
4!"I4",3 1&#%3$, %"?,-@2I!#"/ ?4% .!,-

-,.,-J&,$,D%A!"&,G ,H!$&! ?4,.$,2$BC
4!"I4",3, ?,"&,-@&I ?,23,-/!# ?,-IA1#@
3!-%A%$B %23-!&1!DBC 21?1",3 % ",,#-
3!#"#3IL=%! %D 3!4,/#$,"#%, A#, ?4%
IA!#! 4%"&,3 [2] 51!# 41"?4!5!-!$%!
3,2D,F$,G ?4%EB-%. ;H!$&1 &,J00%H%-

!$#1 %23-!A!$%/ $!0#% (8)() % 3,2-
D,F$,., ?4%4,"#1 21?1",3 ?4!5"#13-!$1
3 41E,#1C [3–6]. 

;E=!?4%$/#BD 5,&ID!$#,D 3 "0!4!
3!4,/#$,"#$,G ,H!$&% 4!"I4",3 % ?,5"A!#1
21?1",3, 3 #,D A%"-! % I 4,""%G"&%C $!54,-
?,-@2,31#!-!G, /3-/!#"/ «>%"#!D1 I?413-
-!$%/ 21?1"1D% % 4!"I4"1D% F%5&%C, .12,-
,E412$BC % #3!45BC I.-!3,5,4,5,3» (SPE-

PRMS 2007) [7, 8]. 

&'(#)$%" *'#"+", -.'/$'()

'4!5-1.1!D1/ D!#,5%&1 ",3D!"#$,.,
%"?,-@2,31$%/ D$,F!"#3!$$,G 4!.4!"-
"%% % "#,C1"#%A!"&%C ?4,H!5I4 (D!#,5
"#1#%"#%A!"&%C %"?B#1$%G 9,$#!–
814-, [9–11]) ?,23,-/!# &1& ?,-IA1#@
E,-!! #,A$B! ,H!$&% ?,5"A!#$BC ?1-
41D!#4,3 $1 ?,%"&,3,-,H!$,A$,D J#1-
?!, #1& % IA%#B31#@ %C 3,2D,F$B! %2-
D!$!$%/, &,#,4B! $! D,.I# EB#@ 5,"#,-

3!4$, ,?4!5!-!$B ?, ,EM!&#%3$BD
?4%A%$1D, "3/21$$BD ", "-,F$,"#@L
.!,-,.%A!"&,., "#4,!$%/, ,#"I#"#3%!D
5,"#1#,A$,., &,-%A!"#31 51$$BC 5-/
?4,.$,21, "-IA1G$BD% 314%1H%/D%
?,5"A!#$BC ?141D!#4,3 % #.5.

'4% J#,D $! #,-@&, IA%#B31L#"/ "#1-
#%"#%A!"&%! 213%"%D,"#%, "I=!"#3IL-

=%! D!F5I "1D%D% ?,5"A!#$BD% ?141-
D!#41D%, &1& 3 E,-@:%$"#3! D!#,5,3
"#,C1"#%A!"&,G ,H!$&% ?4,.$,2$BC 4!-
"I4",3 [7–13], $, % ?4%3-!&1L#"/ 5,?,--

$%#!-@$B! C141&#!4%"#%&% ?4,.$,2$BC
"#4I&#I4 (1E",-L#$B! ,#D!#&%, 1D?-%-

#I5B, ?-,=15%) [14, 15], &,#,4B! D,.I#
EB#@ ,?!41#%3$, ?,-IA!$B $1 ?,%"&,3,-

,H!$,A$,D J#1?! +KK.
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8 41""D,#4!$%L ?4!5-1.1!#"/ #!44%#,-
4%/ Q1:&%4"&,., "3,51 (Q>), 41"?,-,F!$-
$1/ $1 L.,-3,"#,&! '!4D"&,., &41/, #1&
&1& ,$1 /3-/!#"/ $1%E,-!! ?4%3-!&1#!-@-
$,G " #,A&% 24!$%/ ?4,3!5!$%/ +KK % 5,"-
#1#,A$, C,4,:, %2IA!$1: ,#&4B#B 56 D!-
"#,4,F5!$%G, %D!L#"/ 47 3B/3-!$$BC,
20 ?,5.,#,3-!$$BC % 11 $1C,5/=%C"/
3 EI4!$%% "#4I&#I4. (!0#!.12,$,"$,"#@
4124!21 ,C31#B31!# ,#-,F!$%/ 3"!C $!0#!-
.12,$,"$BC &,D?-!&",3 ((+8), 3B5!-!$-
$BC 3 '!4D"&,D &41!.

;EM!&#,D %""-!5,31$%/ 3BE41$ 3!4C-
$!5!3,$"&,-#I4$!G"&%G &14E,$1#$BG (+8
(D3-C1t), ?-1"#B N, N1, N1+N2, .5! 21-!F%
* "3/21$B ", "#4I&#I41D% ,E-!&1$%/
D1-,1D?-%#I5$BC ,4.1$,.!$$BC ?,"#4,!&
?,25$!041$"&,., 3,241"#1 % 3%2!G"&%G
#!44%.!$$BG (+8 (C1v) – ", "#4I&#I4$,-
-%#,-,.%A!"&%D% 21-!F1D% [16]. 71$$B!
&,D?-!&"B ,E-151L# $1%E,-@:%D ,EM!-
D,D 21?1",3 % 4!"I4",3 % /3-/L#"/ 5,"#1-
#,A$, %2IA!$$BD% 3 ,#-%A%! ,# 5!3,$"&,-
., #!44%.!$$,., (+8 [17]. 

>I#@ ?4!5-1.1!D,., ?,5C,51 "3,5%#"/
& ?4!5"#13-!$%L &1F5,., ?,5"A!#$,.,
?141D!#41 3 3%5! D,5!-% (0I$&H%% 41"-
?4!5!-!$%/) 3%51

X = 9( ) + R , R  =  _?4,.$ –  _01&#%A,

.5! ! – 0I$&H%% 41"?4!5!-!$%/ ?,5"A!#$,-

., ?141D!#41 (!., %$#!431-@$1/ ,H!$&1);
9( ) – D1#!D1#%A!"&,! ,F%51$%! ?,5"A!#-
$,., ?141D!#41 5-/ &,$&4!#$,., ,EM!&#1
?4,.$,21; R  – 0I$&H%% 41"?4!5!-!$%/
,:%E,& $1E-L5!$%G ,#$,"%#!-@$, 9( );
 _?4,.$ – ?4,.$,2$,! 2$1A!$%! ?,5"A!#$,.,
?141D!#41;  _01&#%A – 01&#%A!"&,! ($1E-L-
51!D,!) 2$1A!$%! ?,5"A!#$,., ?141D!#41.

7-/ ,?4!5!-!$%/ 9( ) ?4!5-1.1!#"/
%"?,-@2,31#@ D!#,5 D$,F!"#3!$$,.,
4!.4!""%,$$,., 1$1-%21 [15, 18–20], 1 5-/
?,-IA!$%/ 0I$&H%% 41"?4!5!-!$%/ ,:%-
E,& $1E-L5!$%G (R ) ?,5,E41#@ #!,4!#%-
A!"&IL 0I$&H%L 41"?4!5!-!$%/.

'4% %"?,-@2,31$%% ?,:1.,3,., 4!.-
4!""%,$$,., 1$1-%21 ,#E%41L#"/ #,-@&,
$1%E,-!! 2$1A%DB! ?141D!#4B, &,#,4B!
E,-@:! 3"!., 3-%/L# $1 ,H!$%31!DBG
?141D!#4.

',5E,4 0I$&H%% 41"?4!5!-!$%/ ,"I-
=!"#3-/-"/ $1 ,"$,31$%% &4%#!4%/ <$-
5!4",$1–714-%$.1 (Anderson–Darling), 
,"$,31$$,., $1 ",?,"#13-!$%% %$#!-
.41-@$BC 0I$&H%G 41"?4!5!-!$%/, " IA!-
#,D 3!",3,., &,J00%H%!$#1 5-/ E,-!!
5!#1-@$,., IA!#1 412-%A%G JD?%4%A!"&,G
% ?,5E%41!D,G 0I$&H%% 41"?4!5!-!$%/
$1 &,$H1C %$#!431-1 [21]. 

', 51$$BD 19 D!"#,4,F5!$%G, 3&-L-
A1L=%C 40 ?,5$/#%G, 41"?,-,F!$$BC
3 E,4#,3,G % 3$!:$!G ?4%E,4#,3,G 2,$!
81D"&,-8%$!-@"&,G "%"#!DB ?4,.%E,3
(88>') Q>, 5-/ 3!4C$!5!3,$"&,-#I4-
$!G"&,., % 3%2!G"&,., #!44%.!$$,., (+8
EB-% ?,"#4,!$B D,5!-% 213%"%D,"#% ?,5-
"A!#$BC ?141D!#4,3 ,# "-!5IL=%C "#4I&-
#I4$,-D,40,-,.%A!"&%C C141&#!4%"#%&:
>3,5_II&, >3,5_II? – ,#D!#&% "3,51 "#4I&#I4
?, ,#41F1L=!DI .,4%2,$#I (;+), ,#,F5!-
"#3-/!D,DI " &4,3-!G 3%2!G"&%C #!44%.!$-
$BC % #I4$!G"&%C &14E,$1#$BC ,#-,F!$%G
$%F$!&1D!$$,I.,-@$,G "%"#!DB ",,#3!#"#-
3!$$,; S1D&_II&, S1D&_II? – ,#D!#&% ?,"-!5-
$!G 21D&$I#,G %2,.%?"B ?, ",,#3!#"#3IL-
=%D ;+; >3,5_III – ,#D!#&1 &4,3-% #%D1$-
"&%C #!44%.!$$BC ,#-,F!$%G 5!3,$"&,G
"%"#!DB; ", S, I, I* – 1D?-%#I5B, ?-,=15%
(&D2), %$#!$"%3$,"#% (I = "/S % I* = "/TS)
"#4I&#I4 ?, ",,#3!#"#3IL=%D;+.

',"&,-@&I 3BE,4&1 3&-LA1!# ?,5$/-
#%/, 41"?,-,F!$$B! 3 412$BC 2,$1C 88>'
(E,4#,31/ % 3$!:$// ?4%E,4#,31/) % "I=!-
"#3!$$, ,#-%A1L=%!"/ "3,%D% I"-,3%/D%
,E412,31$%/, ?,5E,4 D,5!-!G ,H!$,& ?,5-
"A!#$BC ?141D!#4,3 ,"I=!"#3-/-"/ &1&
5-/ 3"!C 21-!F!G, #1& % 5%00!4!$H%4,31$-
$, ?, 2,$1D 88>' 5-/ D%$%D%21H%% ,:%-
E,& 3BA%"-!$%G % I3!-%A!$%/ 2$1A!$%G
&,J00%H%!$#,3 &,44!-/H%%.

'4% ",251$%% D,5!-% ,H!$,& 9( )
J&"#4!D1-@$B! 2$1A!$%/ (max, min, !5%-
$%A$B! 2$1A!$%/ 21 ?4!5!-1D% ,"$,3$,.,
,E-1&1 41""!/$%/) %.$,4%4,31-%"@ 5-/
%"&-LA!$%/ 3-%/$%G 3BE4,",3.

 3%5I 2$1A%#!-@$,., ?4!,E-151$%/ 3
4124!2! 3!4C$!5!3,$"&,-#I4$!G"&,., (+8
$!0#!$,"$,"#% 3 ,#-,F!$%/C #I4$!G"&,.,
/4I"1 (?-1"#B N, N1, N2) D,5!-% C141&#!4%-
2IL# %D!$$, J#I A1"#@ &,D?-!&"1.



;.<. 9!-&%:!3, >.(. 84%3,=!&,3

36

N 1 E - % H 1  1  

9,5!-% ?4,.$,21 5-/ 3!4C$!5!3,$"&,-#I4$!G"&,., (+8

9,5!-@ ,H!$&% 9( )

?,5"A!#$,., ?141D!#41

N, &,--3,
?,5$/#%G 3
D,5!-%, :#.

S,$1
88>'

8,J0.

&,44!-/H%%
>#. ,:%E&1
3BA%"-!$%G

*4,3!$@
2$1A%D,"#%

',5,E41$$1/
0I$&H%/ 41"-
?4!5!-!$%/
5-/ R 

hJ0.$$ = 39,597 + 0,117<_II? + 

+ 0,030>3,5_II?
14 Q,4#,31/ r = 0,86 1,24 D p = 10–5  !GEI--1

hJ0.$$ = –2,070 + 0,261<_II? 15 

 $!:.

?4%E,4-

#,31/
r = 0,67 1,30 D p = 0,006  !GEI--1

#? = 0,2651 + 0,0001>3,5_III+ 

+ 0,0009h_II& – II?
40  "! r = 0,58 0,015 p = 0,0009  !GEI--1

#$$ = 0,417 + 2,4848? #-0D 100  "! r = 0,58 0,057 p < 10–5 U,.%"#%A!"&1/
P$ = 1,1686 + 0,0002S1D&_II? 42  "! r = 0,77 0,011 #/D3 p < 10–5  !GEI--1

O = –0,299 + 1,370P$ 101  "! r = 0,79 0,019 p < 10–5 Q!#1

N 1 E - % H 1  2  

9,5!-% ?4,.$,21 5-/ 3%2!G"&,., #!44%.!$$,., (+8

9,5!-@ ,H!$&% 9( )

?,5"A!#$,., ?141D!#41

N, &,--3,
?,5$/#%G 3
D,5!-%, :#.

S,$1
88>'

8,J0.

&,44!-/H%%

>#. ,:%E-

&1 3BA%"-
-!$%G

*4,3!$@
2$1A%D,-

"#%

',5,E41$$1/
0I$&H%/ 41"-
?4!5. 5-/ R 

hJ0.$$ = .1DD1-41"?4!5!-!$%! 92 Q,4#,31/ – – – – 

hJ0.$$ = #4!I.,-@$,!
41"?4!5!-!$%!

24
 $!:.

?4%E,4#,31/
– – – 

–

#? = 0,48519 +  

+ 0,00015>3,5_III 
37  "! r = 0,74 0,015 p < 10–5  !GEI--1

#$$ = 0,634 + 1,151#? 3%2!G 90 Q,4#,31/ r = 0,50 0,033 p < 10–5 Min Extreme 

#$$ =0,048 + 4,211#? 3%2!G 22 
 $!:.

?4%E,4#,31/
r = 0,90 0,036 p < 10–5  !GEI--1

P$ = 1,0826 + 0,0010S1D&_II& – 

– 0,0008>3,5 _II&
36  "! r = 0,63 0,013 #/D3 p = 0,0003  !GEI--1

O = –0,209 + 1,289P$ 3%2!G 90 Q,4#,31/ r = 0,77 0,019 p < 10–5 Q!#1

O = –1,441 + 2,707P$ 3%2!G 24 
 $!:.

?4%E,4#,31/
r = 0,92 0,019 p < 10–5 Q!#1

7-/ ?,"#4,!$%/ D,5!-!G ?4,.$,21 &,-
J00%H%!$#,3 $!0#!$1"B=!$$,"#% % ?!-
4!"A!#$BC &,J00%H%!$#,3 %"?,-@2,31-
-%"@ 51$$B!, ?4%$/#B! ?, E1-1$"I 5-/
3"!C D!"#,4,F5!$%G Q>.

9!#,5,D ?,:1.,3,G D$,F!"#3!$$,G
4!.4!""%% ?,-IA!$B D$,.,D!4$B! D,5!-
-% ,H!$,& 9( ) ?,5"A!#$BC ?141D!#4,3,
?4!5"#13-!$$B! 3 #1E-. 1 % 2. 

S13%"%D,"#@ J00!&#%3$BC #,-=%$ ,#
1D?-%#I5 5-/ 3!4C$!5!3,$"&,-#I4$!G"-
&,., (+8 ,EM/"$/!#"/ #!D, A#, .!,D!#-
4%A!"&%G ,EM!D 5-/ 21-!F!G D1""%3$,.,
#%?1 &,$#4,-%4I!#"/ 53ID/ ?,3!4C$,-
"#/D%: &4,3-!G ?-1"#1 % ?,-,F!$%!D
3,5,$!0#/$,., &,$#1&#1 ( (8) [22]. '4%
J#,D I3!-%A!$%! 1D?-%#I5B -,3I:&%
"?,",E"#3I!# !! E,-@:!G I-13-%31L=!G

"?,",E$,"#% % I3!-%A!$%L $!0#!$1"B-
=!$$BC #,-=%$.

7-/ 3%2!G"&,., #!44%.!$$,., (+8
D,5!-!G ?4,.$,21 #,-=%$ $! I51-,"@
?,-IA%#@ ("#1#%"#%A!"&% $!2$1A%DB %-%
E,-@:1/ "#. ,:%E&1 3BA%"-!$%G), % ?,-
J#,DI 5-/ ?4,.$,21 EB-% %"?,-@2,31$B
%C 1?4%,4$B! 41"?4!5!-!$%/ ?, 2,$1D
88>' (4%". 1). 

V#, "3/21$, " ,",E!$$,"#/D% "#4,!$%/
3%2!G"&,., #!44%.!$$,., (+8 [7], 3&-L-
A1L=!., 3 "!E/ $!"&,-@&, ?4,5I&#%3$BC
?-1"#,3 (N-, QE, 9-), &,#,4B! D,.I# 21D!-
=1#@"/ $!?4,$%H1!DBD% ?,4,51D%, 3B-
&-%$%31#@"/ %-% "-%31#@"/ D!F5I ",E,G.
',J#,DI D!"#,4,F5!$%/ Q> D,.I# %D!#@
21-!F% &1& 3, 3"!C ?4,5I&#%3$BC ?-1"#1C,
#1& % #,-@&, 3 $!&,#,4BC.
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K%". 1. +%"#,.41DD1 41"?4!5!-!$%/ J00!&#%3$BC $!0#!$1"B=!$$BC #,-=%$?, 2,$1D 88>'

N1&%D ,E412,D, $1-%A%! $!0#!$,"$,-
"#% ?,D%D, ,"$,3$,., "#4I&#I4$,., 01&-
#,41 &,$#4,-%4I!#"/ % $1-%A%!D &,--!&-
#,41 3 ?-1"#!, 1 #1&F! ?4%"I#"#3%!D $1-
5!F$BC ?,&4B:!& 3$I#4% &,D?-!&"1.

 D,5!-% ?4,.$,21 &,J00%H%!$#1 ?,-
4%"#,"#% 3C,5/# 1E",-L#$B! ,#D!#&% ;+
III, &,#,4B! "3/21$B " 4123%#%!D 88>'
(412-%A1L#"/ 5-/ E,4#,3,G % ,#$,"%-
#!-@$, E,-!! ?,.4IF!$$,G 3$!:$!G ?4%-
E,4#,3,G 2,$B), ,&1213:!G .-13$,!
3-%/$%! $1 $!0#!$,"$,"#@ % ,"15&,$1&,-
?-!$%! #!44%#,4%%.

8,J00%H%!$#B $!0#!$1"B=!$$,"#%
"3/21$B " ?,4%"#,"#@L, ?4% J#,D 5-/ 3%-
2!G"&,., (+8 ?,-IA!$B 53! D,5!-% 5-/
41""D1#4%31!DBC 2,$ 88>' " "%-@$, 412-
-%A$BD% I.-,3BD% &,J00%H%!$#1D%, A#,
"3/21$, " E,-@:%D 412E4,",D 2$1A!$%G 8?
5-/ 3$!:$!G ?4%E,4#,3,G 2,$B 88>'.

'-,#$,"#% $!0#% 3 D,5!-/C 213%"/# ,#
1E",-L#$BC ,#D!#,& &4,3!-@ ",,#3!#"#-
3IL=%C &,D?-!&",3. (1%E,-@:!! 3-%/$%!
,&12B31!# ,#D!#&1 ?,"-!5$!G 21D&$I#,G
%2,.%?"B ?, ;+, #1&%D ,E412,D, $1%E,-!!
?,.4IF!$$B! 21-!F% ,E-151L# E,-!! -!.-
&,G $!0#@L. '4% J#,D "-!5I!# ,#D!#%#@
#!"$IL "3/2@ &,D?,$!$#$,., ","#131 * 
3 $!0#% " !! ?-,#$,"#@L.

'!4!"A!#$B! &,J00%H%!$#B 213%"/# ,#
?-,#$,"#% $!0#%, A#, #1&F! "3/21$, " !!
0%2%&,-C%D%A!"&%D "3,G"#31D% % &,D?,-
$!$#$BD ","#13,D.

',"-! 41"A!#1 D,5!-!G 5-/ ,H!$&%
9( ) 3BA%"-/-%"@ ,:%E&% $1E-L5!$%G
,#$,"%#!-@$, 01&#%A!"&%C 51$$BC, &,#,-
4B! 21#!D 1??4,&"%D%4,31-%"@ %23!"#-
$BD% #!,4!#%A!"&%D% 41"?4!5!-!$%/D%.

01"$2) -.'/$'($34 ."56.5'!

7'!'-0!.)8$', 59.6296.3

% 5.)!$"$%" .)(+%:$34 -'#4'#'!

-.% '1"$2" -'#5:"9$34 -).)*"9.'!

 &1A!"#3! ?4%D!41 EB-1 ?4,%23!5!$1
,H!$&1 ?4,.$,2$BC 4!"I4",3 &1#!.,4%% >3

5-/ (,3,-;341F$,G "#4I&#I4B (E,4#,31/
2,$1 88>'). K1""A%#B31-%"@ D1#!D1#%A!-
"&%! ,F%51$%/ ?,5"A!#$BC ?141D!#4,3
(#1E-. 3), &,#,4B! 3?,"-!5"#3%% ?4% %"-
?,-@2,31$%% D!#,51 9,$#!–814-, 3 ?4,-
.41DD! Oracle Crystal Ball "&-15B31-%"@ "
",,#3!#"#3IL=%D% ,:%E&1D% $1E-L5!-
$%G. N1&%D ,E412,D, 5-/ &1F5,., ?141D!#-
41 (21 %"&-LA!$%!D ?-,=15% 21-!F%, &,#,-
41/ ?4%$/#1 &1& ?,"#,/$$1/ 3!-%A%$1 ?,
?1"?,4#I "#4I&#I4B) ?,-IA!$1 0I$&H%/
41"?4!5!-!$%/ 5-/ &,$&4!#$,G "#4I&#I4B
", "3,%D% "#4I&#I4$,-D,40,-,.%A!"&%D%
,",E!$$,"#/D%, " IA!#,D ,.41$%A!$%G 2$1-
A!$%G ?, D%$%D1-@$BD % D1&"%D1-@$BD
$1E-L51!DBD 2$1A!$%/D ?,5"A!#$BC ?1-
41D!#4,3 21-!F!G 3 ",,#3!#"#3IL=%C 2,-
$1C 88>'.

S1#!D ?,-IA!$$B! I"!A!$$B! 41"?4!-
5!-!$%/ ?,5"A!#$BC ?141D!#4,3 (IA%-
#B31L=%C 3,2D,F$B! ,:%E&%) ?!4!D$,-
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N 1 E - % H 1  3  

;H!$&% 9( ) ?,5"A!#$BC ?141D!#4,3 % 5!#!4D%$%"#%A!"&1/ ,H!$&1
?4,.$,2$BC 4!"I4",3 (,3,-;341F$,G "#4I&#I4B (&1#!.,4%/ >3)

8,D?-!&" S, #B". D2 hJ0.$$, D #? #$$ P$ O Q.!,-, #B". #
'1"?,4# >1v 960 6 0,19 0,81 0,872 0,936  723 

K1"A!# >1v 960* 2,3** 0,194 0,86 0,867 0,908 290,00  

'1"?,4# >1t–D3 920 12 0,12 0,7 0,925 0,95  815,0 

K1"A!#
>1t–D3

(#,-@&, N)
920* 4,34 0,116 0,71 0,890 0,920 292,67  

 "!., 582,68 1538,0 

'4%D!A1$%!: * ?4%$/#1 &1& ?,"#,/$$1/ 3!-%A%$1 ?, ?1"?,4#I "#4I&#I4B;

                       ** ?4%$/#, &1& D,51 3 41"?4!5!-!$%% hJ0.$$ 5-/ >1v E,4#,3,G 2,$B 88>' ("D. 4%". 1)

K%". 2. +%"#,.41DD1 41"?4!5!-!$%/ ?4,.$,2$BC
4!"I4",3 (,3,-;341F$,G "#4I&#I4B

?, &1#!.,4%% >3 5-/ 3!4C$!5!3,$"&,-#I4$!G"&,.,
(+8 (hJ0.$$ = D,5!-@ + ,:%E&%)

K%". 3. +%"#,.41DD1 41"?4!5!-!$%/ ?4,.$,2$BC
4!"I4",3 (,3,-;341F$,G "#4I&#I4B

?, &1#!.,4%% >3 5-/ 3%2!G"&,., #!44%.!$$,., (+8
(hJ0.$$= 1?4%,4$,! 41"?4!5!-!$%!)

F1-%"@ ?, 0,4DI-! ,EM!D$,., D!#,51
5-/ ?,-IA!$%/ .%"#,.41DDB Q.!,- (4%". 2 

% 3) $1 ,"$,31$%% 50 000 %#!41H%G.

 C,5! 3B?,-$!$$BC 41"A!#,3 D!#,5,D
9,$#!–814-, ?4,.$,2$B! 4!"I4"B &1#!.,-

4%% >3 #,-@&, 5-/ #I4$!G"&%C ,#-,F!$%G
5-/ (,3,-;341F$,G "#4I&#I4B ","#13%-%
$90 – 159,95 #B". #, $50 (Median) – 

263,23 #B". #, $10 – 375,85 #B". #.
',-IA!$, E!#1-41"?4!5!-!$%! " 1"%D-

D!#4%!G 0,23 % J&"H!"",D 3,01. 

7-/ 3%2!G"&,., (+8 4!"I4"B &1#!.,4%%
>3 ","#13%-% $90 – 180,23 #B". #, $50 (Me-

dian) – 447,69 #B". #, $10 – 954,97 #B". #.

K%". 4. >,?,"#13-!$%! .%"#,.41DD ?4,.$,2$BC
4!"I4",3 (,3,-;341F$,G "#4I&#I4B

?, &1#!.,4%% >3 5-/ 3!4C$!5!3,$"&,-#I4$!G"&,.,
(+8 ?4% 412-%A$BC ?,5C,51C 3 ,H!$&! hJ0.$$

',-IA!$, .1DD1-41"?4!5!-!$%! " 1"%D-

D!#4%!G 1,03 % J&"H!"",D 3,80. 

7-/ 3!4C$!5!3,$"&,-#I4$!G"&,., (+8
(#,-@&, 5-/ #I4$!G"&%C ,#-,F!$%G) 5,-
?,-$%#!-@$, EB-1 ?4,%23!5!$1 ,H!$&1
?4,.$,2$BC 4!"I4",3 ?, &1#!.,4%% >3, .5!
3D!"#, ?4!5-1.1!D,., 41"?4!5!-!$%/
3 3%5! 4!.4!""%,$$1/ D,5!-@ + ,:%E&%,

%"?,-@2,31-,"@ 1?4%,4$,! 41"?4!5!-!$%!
#,-=%$ 5-/ E,4#,3,G 2,$B 88>'
("D. 4%". 1), ?4% J#,D ,"#1-@$B! ?141D!#4B
,"#13-!$B E!2 %2D!$!$%G. (1 4%". 4 ?4%3!-
5!$, ",?,"#13-!$%! %#,.,3BC .%"#,.41DD
?4,.$,2$BC 4!"I4",3.

>#,-@ 412-%A$B! 0,4DB .%"#,.41DD
4!"I4",3 "3/21$B " 412-%A$BD% ?,5C,-

51D% & D,5!-%4,31$%L 3!-%A%$B ?4,-

.$,2$BC 4!"I4",3.
'4% %"?,-@2,31$%% 1?4%,4$,., 41"-

?4!5!-!$%/ #,-=%$ I3!-%A%31!#"/ $!,?-
4!5!-!$$,"#@ %#,.,3,., 41"?4!5!-!$%/
4!"I4",3 (?-,"&,3!4:%$$,!, E,-@:,G
&31$#%-@$BG 412D1C), $, ?4% J#,D 41"-
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"D1#4%31L#"/ 3"! 3,2D,F$B! 314%1$#B
#,-=%$, ,5$1&, $! IA%#B31!#"/ 3,2D,F-
$1/ 213%"%D,"#@ ?141D!#4,3 ,# "#4I&-
#I4$,-D,40,-,.%A!"&%C C141&#!4%"#%&, 3
#, 34!D/ &1& ?4%D!$!$%! 4!.4!""%,$$,G
D,5!-% " 41"?4!5!-!$%!D ,:%E,& 51!#
E,-@:IL ,?4!5!-!$$,"#@ (,"#4,3!4:%$-
$,! 41"?4!5!-!$%! 4!"I4",3, D!$@:%G
&31$#%-@$BG 412D1C) % IA%#B31!# ,",-
E!$$,"#% ?4,.$,2$,G "#4I&#I4B.

 ,E=!D "-IA1! ?4!5?,A#!$%! "-!5I-
!# ,#5131#@ ?4%D!$!$%L 4!.4!""%,$$,G
D,5!-% " 41"?4!5!-!$%!D ,:%E,&, A#,
51!# E,-!! ,E,"$,31$$B! 4!2I-@#1#B %
ID!$@:1!# %#,.,3IL $!,?4!5!-!$$,"#@,
,5$1&, 3 $!&,#,4BC "-IA1/C ",251$%!

#1&%C D,5!-!G 21#4I5$%#!-@$, %-% $!-
3,2D,F$, (3%2!G"&%G #!44%.!$$BG (+8).

;)2+<:"$%"

N1&%D ,E412,D, $1 ,"$,31$%% 51$$,-
., ?,5C,51 3,2D,F$B &1& E,-!! ,E,"$,-
31$$,! ,?4!5!-!$%! ?,5"A!#$BC ?141-
D!#4,3, #1& % "#,C1"#%A!"&1/ ,H!$&1
3,2D,F$BC 4!"I4",3 " 412-%A$,G 3!4,-
/#$,"#@L (P90, P10) 5-/ &,$&4!#$BC
-,&1-@$BC "#4I&#I4 " IA!#,D %C %$5%-
3%5I1-@$BC ,",E!$$,"#!G.

71$$B! ,H!$&% D,.I# EB#@ %"?,-@2,-
31$B 3 51-@$!G:%C %$3!"#%H%,$$BC 41"-
A!#1C, 1$1-%2! .!,-,.%A!"&%C % J&,$,D%A!-
"&%C 4%"&,3 % ?4% ?-1$%4,31$%% +KK.

&-%5'2 +%9".)96.3

1. ; "3/2% C141&#!4%"#%& ,4.1$%A!"&,., 3!=!"#31 ?,4,5 " ?-,#$,"#@L 4!"I4",3 I.-!3,5,4,5,3
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15. 8 D!#,5%&! ,H!$&% ?!4"?!&#%3 $!0#!.12,$,"$,"#% >,-%&1D"&,G 5!?4!""%% ?, C141&#!4%-

"#%&1D -,&1-@$BC "#4I&#I4 /  .). +1-&%$, ).<. 8,2-,31, <. . K1"#!.1!3, ). .  1$H!31, >.(. 84%3,-

=!&,3,  .U.  ,!3,5&%$ // (!0#!?4,DB"-,3,! 5!-,. – 2010. – 6 7. – >. 12–17.  

16. Z14,$,3 U. . Y,4D%4,31$%! $!0#/$BC % .12,3BC D!"#,4,F5!$%G "!3!4$,G A1"#%  ,-.,-

*41-@"&,., E1""!G$1. – '!4D@: '!4D. &$. %25-3,, 1971. – 291 ".
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