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GEOLOGICAL AND ECONOMIC MODELING

SUBSTANTIATION OF INVESTMENT PROJECTS

OF GEOLOGICAL EXPLORATION 

The necessity to create a modern geological-economic model of the Perm region is being con-

sidered. One proposes a method for constructing a permanent economic-geological model with prob-

abilistic and statistical methods. 

Keywords: modeling, geological and economic model, investment valuation. 

9:!.,5$,! ;3!-%<!$%! 5,=><% * 3 '!4?"&,? &41! ;&12>31!# $1
$!,=@,5%?,"#A 3,"B,-$!$%/ ?%$!41-A$,-">4A!3,C =12> 21 "<!# .!,-,-

.,-4123!5,<$>@ 41=,# (+DD). E&#%3$>C B,%"& % 3>=,4 $,3>@ B!4"B!&-

#%3$>@ B-,F15!C #4!=;G# ?!#,5%<!"&,., % ,=,"$,31$$,., B,5@,51.
'4% ,"3,!$%% ;<1"#&,3 +DD 3 ",34!?!$$>@ 4>$,<$>@ ;"-,3%/@ %$3!-
"#,4 5,-:!$ =>#A ;3!4!$ 3 B,-,:%#!-A$,? H&,$,?%<!"&,? H00!&#!.

'4,I!5;41 ,I!$&% &1& .!,-,.%<!"&,., B,#!$I%1-1, #1& % %$3!-
"#%I%,$$,C B4%3-!&1#!-A$,"#% B!4"B!&#%3$>@ B-,F15!C 3!"A?1 #4;-

5,!?&1, <#, ?,:!# ,#4%I1#!-A$, "&12>31#A"/ $1 ,B!41#%3$,"#% B4%$/-
#%/ 4!J!$%C $!0#!.12,5,=>31GF%?% &,?B1$%/?%. K#, ,=;"-,3-%31!#
$!,=@,5%?,"#A ",251$%/ ?!#,5%&% B,"#4,!$%/ B,"#,/$$, 5!C"#3;G-

F!C (5%$1?%<!"&,C) .!,-,.,-H&,$,?%<!"&,C ?,5!-% '!4?"&,., &41/.
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M,4?%4,31$%! =1$&1 B!4"B!&#%3$>@ ;<1"#&,3 % %@ ?,$%#,4%$.,
B413%-A$,! ,B4!5!-!$%! .41$%I =;5;F%@ -%I!$2%,$$>@ B-,F15!C,

41$:%4,31$%! ,=N!&#,3 412-%<$,C %2;<!$$,"#% B, H&,$,?%<!"&%? B,-

&121#!-/?, 3>=,4 B!4"B!&#%3$>@ $1B413-!$%C +DD B4% 0,4?%4,31$%%
"#41#!.%% % "4!5$!"4,<$,., B-1$1 .!,-,.,-4123!5,<$>@ 41=,# – 3,#
-%JA <1"#A 3,2?,:$>@ $1B413-!$%C %"B,-A2,31$%/ B,"#,/$$, 5!C"#-
3;GF!C .!,-,.,-H&,$,?%<!"&,C ?,5!-% '!4?"&,., &41/. O12,C 5-/
B,5.,#,3&% 51$$,C ?,5!-% /3-/!#"/ ?$,.,-!#$%C ,B># B,%"&,3, 412-
3!5&%, 41241=,#&% % ,=;"#4,C"#31 ?!"#,4,:5!$%C '!4?"&,., &41/.

M,4?%4,31$%! 1&#;1-A$,., 0,$51 B!4"B!&#%3$>@ ,=N!&#,3 /3-/-
!#"/ ,"$,3,C 5-/ B,"#4,!$%/ $15!:$,C .!,-,.,-H&,$,?%<!"&,C ?,5!-%
'!4?"&,., &41/ % 5,"#,3!4$,C ,I!$&% %$3!"#%I%,$$,C B4%3-!&1#!-A-
$,"#% B!4"B!&#%3$>@ ;<1"#&,3 +DD. )"@,5$,C =12,C /3-/!#"/ 0,$5
"#4;&#;4 PPP «Q*8PRQ-'9DLS» $1 01.01.2011 ..: 109 B,5.,#,3-!$-

$>@, 160 3>/3-!$$>@ % 11 "#4;&#;4, $1@,5/F%@"/ 3 =;4!$%%.

 $1"#,/F!! 34!?/ ,I!$&1 4!";4"$,., % H&,$,?%<!"&,., B,#!$I%1-
-1 B!4"B!&#%3$>@ ;<1"#&,3 +DD B4,3,5%#"/ B, ,=N!&#1?, ","#,/F%? $1
=1-1$"! 4!";4",3 $!0#% % .121, 1 #1&:! B, "#4;&#;41? " $!5,"#1#,<$,C
%2;<!$$,"#AG. )"#,<$%&,? %$0,4?1I%% /3-/G#"/ ,=,=F1GF%! ,#<!#>,

3>B,-$!$$>! 3 PPP «'!4?()')$!0#A», B, 1$1-%2; .!,-,.%<!"&,.,
"#4,!$%/ 412-%<$>@ #!44%#,4%C '!4?"&,., &41/, ,#<!#> "!C"?,4123!-
5,<$>@ 41=,# 3D c 2000 B, 2010 .. % 2D " 1980 B, 2004 .. [1–4].  

T I!-AG B,-;<!$%/ ?,40,-,.%<!"&%@ @141&#!4%"#%& "#4;&#;4
=>-% "&,?B,$,31$> "#4;&#;4$>! &14#> B, ,#41:1GF%? .,4%2,$#1?
III, II

B
, II

&
, I
B % (+8.  2,$1@ " $1%?!$AJ!C 5!#1-A$,"#AG "#4;&#;4$>@

B,"#4,!$%C =>-% ,I%04,31$> "#4;&#;4$>! &14#> "!C"?,4123!5,<$>@
41=,#. )#,.,? ,=,=F!$%/ .!,-,.%<!"&,C %$0,4?1I%% "#1- 0,$5 B!4-

"B!&#%3$>@ ,=N!&#,3 +DD – 1270 J#.
 41?&1@ 41=,#> =>-% ,I!$!$> 4!";4"> B!4"B!&#%3$>@ ,=N!&#,3

(829 J#.), $! "#,/F%@ $1 =1-1$"! PPP «Q*8PRQ-'9DLS». PI!$&1
4!";4",3 3"!@ B!4"B!&#%3$>@ ,=N!&#,3 '!4?"&,., &41/ 3>B,-$!$1 $1
,"$,3! ;"#1$,3-!$$>@ 21&,$,?!4$,"#!C 412?!F!$%/ $!0#!.12,$,"$,-

"#% B, B-,F15% % 4124!2;.

', 367 ?1-,412?!4$>? ,=N!&#1? %23-!&1!?>! 4!";4"> $!0#%
?!$AJ! B4!5!-1 4!$#1=!-A$,"#% (50 #>". #), % ,<!3%5$,, " $%?% ?,.;#
=>#A "3/21$> #,-A&, $!B4,?>J-!$$>! 21-!:%. (!"?,#4/ $1 H#,, 51$-

$>! ,=N!&#> ;<1"#3,31-% B4% B,"#4,!$%% .!,-,.,-H&,$,?%<!"&,C ?,-

5!-% '!4?"&,., &41/ " I!-AG 5!#1-%21I%% B,"#4,!$%C.
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T I!-AG B4,.$,21 $!,=@,5%?>@ 21#41# $1 ,=;"#4,C"#3, B!4"B!&-

#%3$,., ,=N!&#1 =>-1 ",=41$1 ;B4,F!$$1/ %$041"#4;&#;4$1/ ?,5!-A
'!4?"&,., &41/, ","#,/F1/ %2 13#,5,4,., ,=N!&#,3 $!0#!B4,?>"-1
% ?!:B4,?>"-,3>@ $!0#!B4,3,5,3. D1""#,/$%! B!4"B!&#%3$,C "#4;&-

#;4> 5, 51$$>@ ,=N!&#,3 /3-/!#"/ ,"$,3$>? 01&#,4,? B4% B-1$%4,-

31$%% &1B%#1-A$>@ 21#41#.  @,5! 51-A$!CJ!C 41=,#> =>-% ,B4!5!-!-
$> 2$1<!$%/ 41""#,/$%C ,# 3"!@ B!4"B!&#%3$>@ ,=N!&#,3 5, =-%:1C-

J%@ #,<!& "51<% $!0#% (Ldns, Luppn, Lsp, Lbkns, Ltruba, Ldoroga). ',-

-;<!$$>! B141?!#4> %"B,-A2,31-%"A B4% 51-A$!CJ!? ?,5!-%4,31$%%.

 $1"#,/F!! 34!?/ 3"! %$3!"#%I%,$$>! ,=N!&#> ("#4;&#;4>, ?!-
"#,4,:5!$%/) &,?B1$%% PEP «Q*8PRQ» ,I!$%31G#"/ 3 0,4?! B1"-
B,4#,3 %$3!"#%I%,$$>@ B4,!&#,3 (51-!! ')') – H-!&#4,$$1/ &$%.1
3 0,4?1#! Excel.

 ')' ,#41:!$> ,"$,3$>! B4!5"#13-!$%/ 3!5;F%@ "B!I%1-%-

"#,3 PEP «Q*8PRQ» , "%"#!?! 41241=,#&% ,=N!&#1 % $!,=@,5%?>@
&1B%#1-A$>@ % ,B!41I%,$$>@ 21#41#1@. 71$$>C H-!&#4,$$>C 5,&;?!$#
1&&;?;-%4;!# 3"G $!,=@,5%?;G %$0,4?1I%G 5-/ B,"#4,!$%/ $15!:-

$,C .!,-,.,-H&,$,?%<!"&,C ?,5!-%.

 41=,#! %"B,-A2,31-%"A ')' B, "#4;&#;41? % ?!"#,4,:5!$%/?
.4;BB> B4!5B4%/#%C «Q*8PRQ-'9DLS» $1 01.06.2011 ..:

– PPP «Q*8PRQ-'9DLS» – 97 ')' B, ?!"#,4,:5!$%/? % 72 

')' B, "#4;&#;41? (3"! "#4;&#;4> =>-% B4%3!5!$> & !5%$>? «"#14#,-

3>?» ;"-,3%/?, $1<1-, +DD – 2012 ..); 
– PPP «*41-PC-» – 43 ')' B, ?!"#,4,:5!$%/?;

– UEP «81?1-,C-» – 3 ')' B, ?!"#,4,:5!$%/? % 3 ')' B,
"#4;&#;41?;

– PPP «'!4?VPV)$!0#A» – 2 ')' B, ?!"#,4,:5!$%/?;

– $!41"B4!5!-!$$>C 0,$5 ?!"#,4,:5!$%C '!4?"&,., &41/ – 28 ')',

1&#;1-%2%4,31$$>@ $1 01.06.2011 ..
)#,., B, '!4?"&,?; &41G 3>=,4&1 ","#13%-1 218 ')'.

(1&,B-!$$1/ %$0,4?1I%/ B,23,-%-1 B4%?!$%#A ?!#,5 B,J1.,3,-

., 4!.4!""%,$$,., 1$1-%21. )#,.,? ,=41=,#&% B141?!#4,3 ')' " B,-

?,FAG 4!.4!""%,$$,., 1$1-%21 /3-/!#"/ B,-;<!$$,! &,?B-!&"$,!
;413$!$%! H&,$,?%<!"&,C H00!&#%3$,"#% B4,!&#1 B, B,&121#!-G NPV. 

',-;<!$$,! ;413$!$%! 4!.4!""%% %?!!# 3%5:

NPV = 0,161822 + 0,013250Q$ – 0,25822Ldns – 0,294971Ltruba,

R = 0,91, F4> F#,
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.5! NPV – ";??14$>C 5%"&,$#%4,31$$>C 5,@,5 21 H&,$,?%<!"&% ,=,"$,-

31$$>C B!4%,5 (2012–2041 ...), ?-$ 5,-.; Q$ – ";??14$1/ 5,=><1 $!0#%
21 H&,$,?%<!"&% ,=,"$,31$$>C B!4%,5 (2012–2041 ...), #>". #; Ldns – 41"-
"#,/$%! ,# I!$#41 "#4;&#;4> 5, =-%:1CJ!., B;$&#1 "=,41 $!0#%, &?;

Ltruba – 41""#,/$%! ,# I!$#41 "#4;&#;4> 5, =-%:1CJ!., $!0#!.12,"=,4$,-

., &,--!&#,41, &?; R – ?$,:!"#3!$$>C &,H00%I%!$# &,44!-/I%%; F4 – 

41"<!#$>C &4%#!4%C M%J!41; F# – #!,4!#%<!"&%C &4%#!4%C M%J!41.
', 51$$,?; ;413$!$%G =>-% 41""<%#1$> 2$1<!$%/ NPV 5-/ 3"!@

B!4"B!&#%3$>@ "#4;&#;4.  !4$,! 41"B,2$131$%! B, 51$$,C ?,5!-% ",-

"#13-/!# =,-!! 90 %.  "! ,=N!&#> 0,$51 B!4"B!&#%3$>@ "#4;&#;4 =>-%
,I!$!$> % ,#41$:%4,31$> B, B,&121#!-G NPV.  4!2;-A#1#! 41$:%4,-

31$%/ ;"#1$,3-!$,, <#, B,-,:%#!-A$>? 2$1<!$%!? NPV ,=-151G#
206 B!4"B!&#%3$>@ ,=N!&#,3.

 I!-,? $!,=@,5%?, ,#?!#%#A, <#, ",251$%! B,"#,/$$,-

5!C"#3;GF!C .!,-,.,-H&,$,?%<!"&,C ?,5!-% B,23,-/!# B4,3,5%#A
,B!41#%3$;G ,I!$&; ;<1"#&,3 % 41I%,$1-A$, B,5@,5%#A & 3>=,4; B!4-

"B!&#%3$>@ $1B413-!$%C +DD, ,B4!5!-// =;5;F!! 4123%#%! $!0#!.12,-

3,C ,#41"-% $1 #!44%#,4%% '!4?"&,., &41/.

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

1. L%@1C-,3 7.+. E$1-%2 .!,-,.%<!"&,., "#4,!$%/ 3 =,4#,3>@
2,$1@ 88T' % ",B4!5!-A$>@ 41C,$,3 B1-!,J!-A01 / PPP «'!4?()-

')$!0#A». – '!4?A, 2009. 

2. T;-%?1 E.).  >=,4 B!43,,<!4!5$>@ B-,F15!C +DD % B!4"B!&-
#%3$>@ ;<1"#&,3 $1 #!44%#,4%% "!3!4$,C <1"#% O>?"&,-8;$.;4"&,C 3B1-
5%$> % W4G21$,-T>-3!$"&,C 5!B4!""%% / PPP «'!4?()')$!0#A. – 

'!4?A, 2011. 

3. T;-%?1 E.). E$1-%2 .!,-,.%<!"&,., "#4,!$%/ % 412?!F!$%/
$!0#!$,"$,"#% $1 G.,-3,"#,&! '!4?"&,., &41/ / PPP «'!4?()')-

$!0#A. – '!4?A, 2008. 

4. T;-%?1 E.). E$1-%2 .!,-,.%<!"&,., "#4,!$%/ % 412?!F!$%/
$!0#!$,"$,"#% $1 "!3!4! O1J&%4"&,., "3,51 " I!-AG 3>=,41 B!43,-

,<!4!5$>@ B-,F15!C +DD / PPP «'!4?()')$!0#A. – '!4?A, 2011. 
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