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ANALYSIS OF FACIAL ZONES AND COLLECTING PROPERTIES  
TOURNAISIAN-FAMENNIAN REEF BUILDINGS OF SOLIKAMSKAYA  

DEPRESSION 

D.V. Luzina,  S.N. Krivoshchekov 

Perm National Research Polytechnic University, Russian Federation 

At the moment, the main exploration prospects in Perm region are concentrated in Solikamsk depression. The total 
localized resources of oil from produced structures Solikamsk depression accounts for more than 50 million tons.One of 
the characteristic features of this area is unique Verkhnekamskoye potassium and magnesium salts deposit. In thecircuit of 
subsalt deposits the oil pools are settled. Prepared Zyryanskaya structure is situated in the southern part of Solikamsk 
depression and is considered to be the most attractive. Currently, prospect evaluations are completing on this territory. 
Therefore, the necessity for carrying out analyze of Tournaisian-Famennian reefgeological structure is of great actual. It is 
to underline that the reef is the base of all the detected hydrocarbon oil and gas on this territory. 

Geological reef structure is determined by the characteristics of sedimentation and depositional facies zoning. The 
following facies are defined: bioherm core facies, best slope, the upper and lower loops. Each facies has its own set of 
distinctive features and geological features, which determines the heterogeneity in the distribution of reservoir proper-
ties in the body reef array. 

This article is devoted to the distribution features of net pay thickness and porosity for different faciesfrom several 
Solikamsk depression deposits. Highlighted features of the distribution of carbonate reservoir facies characteristics 
according to need in the future will create a better strategy and exploration work on the promising sites and improve 
the efficiency of exploration in the area. 

Key-words: Solikamsk depression, paleoplato, reef, best slope, bioherm core, loop zone, effectiveoil-satureted 
thickness, porosity coefficient, facies, facies modelling, reef limestones, combination reservoir, oil-bearing capacity, 
hydrocarbons.   
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 !"#"$%"

<,-%&1="&1/ 5!>4!""%/ '4!5:41-?"&,-

., &41!3,., >4,.%@1 $1 "!.,5$/A$%B 5!$?

/3-/!#"/ $1%@,-!! >!4">!&#%3$C= ,@D!&-

#,= 5-/ .!,-,.,-4123!5,E$CF 41@,# >, 3!-

-%E%$! >4,.$,2$CF 4!":4",3 3 '!4="&,=

&41! [1–3]. ',=%=, 41241@1#C31!=CF *$?-

3%$"&,.,, <%@%4"&,.,, G2!4$,.,, H1.,3-

"&,., % 54:.%F =!"#,4,I5!$%B 25!"? %=!-

J#"/ 3C/3-!$$C! % >,5.,#,3-!$$C! & .-:-

@,&,=: @:4!$%J "#4:&#:4C.

+!,-,.%E!"&,! "#4,!$%! =!"#,4,I5!-

$%B <,-%&1="&,B 5!>4!""%% (4%". 1) &,$-

#4,-%4:!#"/ "#4,!$%!= 3!4F$!5!3,$"&,-

#:4$!B"&,., &14@,$1#$,., $!0#!.12,$,"-

$,., &,=>-!&"1, 4124!2 ,"-,I$/!#"/ ",-!-

$,"$,B #,-;!B  !4F$!&1="&,., =!"#,4,I-

5!$%/ &1-%B$CF ",-!B ( 8H8<) [4]. 

71$$CB &,=>-!&" >,4,5 ,@412,31$

3 :"-,3%/F 4!2&, 5%00!4!$K%4,31$$,-

., ,"15&,$1&,>-!$%/ 3 >!4%,5 0,4=%-

4,31$%/ 81="&,-8%$!-?"&,B "%"#!=C

>4,.%@,3.  >,25$!5!3,$"&:J L>,F:

,"!31/ E1"#? ",34!=!$$,B <,-%&1="&,B

5!>4!""%% >4!5"#13-/-1 ",@,B &4:>$CB

14F%>!-1., ,@412,31$$CB 4%0,3C=% =1"-

"%31=% ,"#4,3$,., #%>1 %-% %F .4:>>1-

=%. M,"# 4%0,3 >4,%"F,5%- " "!3!4,-21-

>151 $1 J.,-3,"#,& >4% 4!.4!""%3$,B

$1>413-!$$,"#% "!5%=!$#1K%% 3 :"-,-

3%/F >,.4:I1J;!.,"/ 5$1 @1""!B$1 [5–7]. 

 CA!21-!.1J;%B $%I$!"4!5$!3%2!B-

"&%B #!44%.!$$CB $!0#!.12,$,"$CB &,=-

>-!&" 0,4=%4:!#"/ &1& "#4:&#:41 ,@-!-

&1$%/ 4%0,3.

', "#4,!$%J % $!0#!.12,$,"$,"#% =!-

"#,4,I5!$%/ <,-%&1="&,B 5!>4!""%% ,5-

$,#%>$C. N:4$!B"&,-01=!$"&%! @%,.!4=C

%=!J# &:>,-,3%5$:J, %$,.51 3C#/$:#:J

0,4=: (.4:>>1 4%0,3) " =1&"%=1-?$C=%

.%>",=!#4%E!"&%=% ,#=!#&1=% 3 21>15$,B

E1"#%.  C",&1/ 41"E-!$!$$,"#?, $!,5$,-

4,5$,"#?, :E1"#&% 5,-,=%#%21K%%, >!4!-

&4%"#1--%21K%%, #4!;%$,31#,"#% 5!-1J#

!., 3!"?=1 %$#!4!"$C= ,@D!&#,= 5-/ %2:-

E!$%/. 814@,$1#$C! >,4,5C =,I$, ,#$!-

"#% & &,--!&#,41= "-,I$,., #%>1, %=!J-

H1"A#1@ 1: 500000
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M%". 1.  C&,>%4,3&1 %2 "F!=C 41">,-,I!$%/

=!"#,4,I5!$%B $!0#% % >!4">!&#%3$CF

"#4:&#:4 '!4="&,., &41/

;%= &41B$! 412$,,@412$,! "#4,!$%! >:"-

#,#$,., >4,"#41$"#31 [8–10].  .4!@$!3,B

E1"#% $14/5: " >4,K!""1=% 5,-,=%#%21-

K%% A%4,&, 4123%#1 #4!;%$,31#,"#?

% &13!4$,2$,"#?, E#, >4%3,5%# & $!,5$,-

2$1E$,=: 41">4!5!-!$%J >:"#,#$,., >4,-

"#41$"#31. G@-,=,E$CB %23!"#$/&, 3"#4!-

E1J;%B"/ @-%I! & K!$#41-?$,B E1"#%,

,@-151!# >,4%"#,"#?J, "F,I!B " .41$:-

-/4$C=% &,--!&#,41=%. (!0#!.12,$,"$CB

3!4F$!5!3,$"&,-#:4$!B"&%B &14@,$1#$CB

&,=>-!&" /3-/!#"/ 3#,4C= >, 21>1"1=

:.-!3,5,4,5$,., "C4?/ 3 '!4="&,= &41!

[11–14]. 

3404),"0%(,%)4 546%47'$282

(,02"$%9 147":"*

', G2!4$,=:, +1.14%$"&,=:, H1.,3-

"&,=: =!"#,4,I5!$%/=, 41">,-,I!$$C=

3 "!3!4$,B E1"#% <,-%&1="&,B 5!>4!""%%,

>4,%23!5!$ -%#,-,.,-01K%1-?$CB 1$1-%2

$1 ,"$,3! %2:E!$%/ &!4$1 3 &,=>-!&"!

" 51$$C=% +)<. ', 4!2:-?#1#1= 1$1-%21

3C5!-!$C 01K%1-?$C! 2,$C: @%,.!4=$,.,

/541 4%01, 3!4F$!., #C-,3,., A-!B01,

$%I$!., #C-,3,., A-!B01, >!4!5,3,.,

"&-,$1 (4%". 2) [15, 16]. 
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M%". 2. M1">4!5!-!$%! 01K%B $1 G2!4$,=

=!"#,4,I5!$%%: 1 – 2,$1 >!4!5,3,., "&-,$1;

2 – 2,$1 @%,.!4=$,., /541; 3 – 2,$1 3!4F$!.,

#C-,3,., A-!B01; 4 – 2,$1 $%I$!., #C-,3,.,

A-!B01; 5 – &,$#:4 $!0#!$,"$,"#%

R,$1 @%,.!4=$,., /541 (PS) >4!5"#13-

-/!# ",@,B >,5&,3,,@412$CB .4!@!$?,

3C>:&-,B E1"#?J $1>413-!$$CB $1 21>15

(3 JI$,B E1"#% <,-%&1="&,B 5!>4!""%%),

"!3!4,-21>15 (3 "!3!4$,B E1"#%).  L#,=

$1>413-!$%% >4!5>,-,I%#!-?$, @C-1

$1%@,-?A1/ 3,-$,31/ 1&#%3$,"#?, ,>4!-

5!-/J;1/ 41">,-,I!$%! 3,5,4,"-!3CF

@%,.!4=,3. ', ","#13: 3 ,"$,3$,= %2-

3!"#$/& 3,5,4,"-!3,B, "-1@,>4,$%K1!-

=CB [17]. G$ F141&#!4%2:!#"/ =1""%3$C=

$!"-,%"#C= "#4,!$%!=, 21E1"#:J 4123%-

#%!= >4,K!"",3 5,-,=%#%21K%% % >!4!-

&4%"#1--%21K%%.

R,$1 3!4F$!., #C-,3,., A-!B01 ( T)

3C5!-/!#"/ $!>,"4!5"#3!$$, 21 @%,.!4=-

$C= /54,=. G"15&% A-!B01 2$1E%#!-?$,B

E1"#?J >4!5"#13-!$C 413$,=!4$C= >!4!-

"-1%31$%!= &14@,$1#$,., ,@-,=,E$,.,

=1#!4%1-1 >!"E1$,B % 1-!34%#,3,B 412-

=!4$,"#%, &,#,4C! >,"#13-/-%"? ", "3,-

5,3CF E1"#!B ,4.1$,.!$$,B >,"#4,B&%.

R,$1 $%I$!., #C-,3,., A-!B01 ((T), 

3 &,#,4:J #1&I! >4,5,-I1-"/ "$," ,@-,-

=,E$,., =1#!4%1-1, $, :I! =!$?A!B

041&K%%, 41">,-1.1!#"/ .%>",=!#4%E!"&%

$%I!. M124!2 >4!%=:;!"#3!$$, ","#,%# %2

#,$&,,@-,=,E$CF % #,$&,2!4$%"#CF &14-

@,$1#$CF >,4,5 " $%2&,B >,4%"#,"#?J

% >4,$%K1!=,"#?J.

R,$1 >!4!5,3,., "&-,$1 ('<) ,F31#C-

31!# >, 3$!A$!=: &41J 2,$: @%,.!4=$,.,

/541. M124!2 "#41#%.410%E!"&% @,-!! >,--

$CB, >4!%=:;!"#3!$$, =%&4,2!4$%"#CB

%23!"#$/& " >4,"-,/=% >-,#$CF ,@-,=,E-

$CF %23!"#$/&,3 " >!-%#,=,40$C= 21-

>,-$!$%!=.

(1 ,"$,3! >4,3!5!$$,., 01K%1-?$,.,

1$1-%21 "!3!4$CF =!"#,4,I5!$%B <,-%-

&1="&,B 5!>4!""%% =,I$, >4,.$,2%4,-

31#? 01K%1-?$:J 2,$1-?$,"#? $1 =!"#,-

4,I5!$%/F JI$,B E1"#% (T!4A$!3"&,=,

<%@%4"&,=, U4E:&"&,=, V1A&%$"&,=,

*$?3%$"&,=) [18]. M%0C =!"#,4,I5!$%B

%=!J# 1$1-,.%E$,! "#4,!$%!, "0,4=%4,-

31$$,! 3 ,5$,#%>$CF :"-,3%/F %, ",,#-

3!#"#3!$$,, #1&%! I! 01K%1-?$C! 2,$C,

F,#/ %2-21 ,#":#"#3%/ #,E$CF 51$$CF

%""-!5,31$%/ &!4$1 :3!4!$$, ,>4!5!-%#?

.41$%K: 4125!-1 2,$ 3!4F$!., % $%I$!.,

#C-,3,., A-!B01 $!-?2/, >,L#,=: ,$%

3C5!-!$C %"F,5/ %2 1$1-%21 =,40,-,.%E!-

"&,., "#4,!$%/ % 41">4!5!-!$%/ 0%-?#41-

K%,$$,-!=&,"#$CF "3,B"#3 >, >-,;15%

21-!I% [19, 20]. 

3404),"0%(,%)4 04(.0"#"7"$%9

)277"),20()%; (!2*(,!

'4,3!5!$ 1$1-%2 41">4!5!-!$%/ L0-

0!&#%3$,B $!0#!$1"C;!$$,B #,-;%$C

% &,L00%K%!$#1 >,4%"#,"#% >, >4,.$,2-

$C= 01K%1-?$C= 2,$1=.  4!2:-?#1#!

:"#1$,3-!$,, E#, 3C",&%! 2$1E!$%/ L0-

0!&#%3$,B $!0#!$1"C;!$$,B #,-;%$C

(hL0.$) >4%$15-!I1# 2,$! PS, E#, "3/21$,

" @,-?A,B =,;$,"#?J 51$$CF ,#-,I!-

$%B, $, 3=!"#! " #!= 3 "3/2% " @,-?A,B

$!,5$,4,5$,"#?J % 5,"#1#,E$, 4123%#C-

=% >4,K!""1=% 5,-,=%#%21K%% % >!4!-

&4%"#1--%21K%% 25!"? 3"#4!E!$C :E1"#&%

" $%2&%=% 2$1E!$%/=% hL0.$. N1&, & >4%-

=!4:, $1 U4E:&"&,= =!"#,4,I5!$%%

.4!@!$? 4%0,3,B >,"#4,B&% >, >4,"#%-

41$%J 41"E-!$!$ $1 :E1"#&% " 3C",&%=%

2$1E!$%/=% L00!&#%3$,B $!0#!$1"C;!$-

$,B #,-;%$C (12–8 =), E!4!5:J;%!"/

" :E1"#&1=% $%2&%F 2$1E!$%B (3–5 =)

(4%". 3). (1 <%@%4"&,= =!"#,4,I5!$%%

K!$#41-?$1/ E1"#? PS %=!!# @,-?A%!

L00!&#%3$C! $!0#!$1"C;!$$C! #,-;%-

$C (8,1–6,5 =), #,.51 &1& 3 "!3!4$,=

% JI$,= $1>413-!$%% ,$1 4!2&, ",&41-
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M%". 3. U4E:&"&,! =!"#,4,I5!$%!.

814#1 L00!&#%3$,B $!0#!$1"C;!$$,B #,-;%$C

#:4$!B"&,-01=!$"&,., $!0#/$,., >-1"#1 (N-W=)

;1!#"/ 5, 0,7–2,4 =. X00!&#%3$C! $!0-

#!$1"C;!$$C! #,-;%$C V1A&%$"&,.,

=!"#,4,I5!$%/ 41">4!5!-/J#"/ 1$1-,-

.%E$, <%@%4"&,=: – 3 K!$#4! @%,.!4=$,!

/54, ,#=!E!$, %2,>1F%#1=% 10,4–11,4 =

" :=!$?A!$%!= $1 J. % "!3!4 5, 3–4 =.

(1 *$?3%$"&,= =!"#,4,I5!$%% hL0.$

","#13-/!# 18,8–12,4 = 3 K!$#41-?$,B

% "!3!4$,B E1"#/F @%,.!4=$,B >,"#4,B-

&%, :=!$?A1/"? 3 JI$,= $1>413-!$%% 5,

1 =.  ,@;!= >, =!"#,4,I5!$%/= =1&-

"%=1-?$C! 2$1E!$%/ hL0.$ ",,#3!#"#3:J#

K!$#41-?$,B E1"#% PS.  ,"#1-?$,= L#,

-%@, :=!$?A!$%! 2$1E!$%/ 3 $1>413-!$%%

,.%@1J;%F ,&,$E1$%B .4!@$/, -%@, E!-

4!5,31$%! :E1"#&,3 " 3C",&%=% % $%2&%-

=% 2$1E!$%/=% hL0.$ (U4E:&"&,! =!"#,-

4,I5!$%!).

 21.4!@$!3,B 2,$! 3C5!-/J#"/ #!4-

41"C % "#4:&#:4$C! $,"C, ,@412,31$$C!

3 ,@-1"#/F 1&#%3$,., "$,"1 ,@-,=,E$,.,

=1#!4%1-1. 8 $%= >4%:4,E!$C "4!5$%!,

4!I! 3C",&%! 2$1E!$%/ >141=!#41 hL0.$.

 ,"#1-?$,B ,@-1"#% 2$1E!$%/ .,4125,

=!$?A!. N1&, $1 U4E:&"&,= =!"#,4,I-

5!$%% 3 01K%1-?$,B 2,$!  T $1 >4!5>,-

-1.1!=CF :E1"#&1F "$,"1 hL0.$ %2=!$/J#-

"/ 3 >4!5!-1F 9,6–6,0 =, 1 >, ,"#1-?$,B

>-,;15%  T 2$1E!$%! L00!&#%3$,B

M%". 4. V1A&%$"&,! =!"#,4,I5!$%!.

814#1 >,4%"#,"#% #:4$!B"&,-01=!$"&,., >-1"#1

$!0#!$1"C;!$$,B #,-;%$C E1;! %=!!#

>4!5!- 1,2–4,0 = ("=. 4%". 3). 

 3,"#,E$,= $1>413-!$%% (T $1@-J-

51!#"/ :=!$?A!$%! >,&121#!-/ 3>-,#?

5, $:-/. (1 V1A&%$"&,= =!"#,4,I5!$%%

3 51$$,B ,@-1"#% L00!&#%3$1/ #,-;%$1

5,"#%.1!# 7,7 = >4% =1&"%=1-?$,B 3 @%,-

.!4=$,= /54! 10,5 =.  $1>413-!$%% ,#

3!4F$!., #C-,3,., A-!B01 & $%I$!=:

#1&I! ,#=!E!$, 21&,$,=!4$,! :=!$?A!$%!

L00!&#%3$,B #,-;%$C, #1& &1& ,"1I5!-

$%! &4:>$,2!4$%"#CF ,"15&,3 >4,%"F,-

5%# 3 2,$!  T, 1 3 01K%1-?$:J 2,$:

$%I$!., A-!B01 >!4!=!;1-"/ #,$&,-

2!4$%"#CB ,@-,=,E$CB =1#!4%1- " =%&-

4,2!4$%"#C= K!=!$#,=

*"#1$,3-!$1 21&,$,=!4$,"#? 3 41">4!-

5!-!$%% L00!&#%3$CF $!0#!$1"C;!$$CF

#,-;%$ 5-/ 01K%B A-!B01: >4% :3!-%E!-

$%% .-:@%$C (H) ,#$,"%#!-?$, $1%3C"A!B

,#=!#&%, &,#,41/ 3"!.51 >4%:4,E!$1 & /54:

>,"#4,B&%, $1@-J51!#"/ -%$!B$,! :=!$?-

A!$%! L00!&#%3$CF $!0#!$1"C;!$$CF

#,-;%$ (4%". 5). 

R13%"%=,"#% F141&#!4%2:J#"/ 2$1E%-

=C=% &,44!-/K%,$$C=% "3/2/=% "4!5$!B

#!"$,#C. 8,L00%K%!$# &,44!-/K%% ","#13-

-/!# ,# 0,58 5, 0,83.  #1@-%K! >4%3!5!$C

:413$!$%/ >,-:E!$$CF -%$!B$CF 213%"%-

=,"#!B % &,L00%K%!$#C &,44!-/K%%.
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*413$!$%/ &,44!-/K%%

H!"#,4,I5!$%!
*413$!$%!

213%"%=,"#%
r p 

V1A&%$"&,! hL0.$ = 7,79–0,16 H –0,64 0,0004

U4E:&"&,! hL0.$ = 8,36–0,13 H –0,61 0,0102

<%@%4"&,! hL0.$ = 9,15–0,23 H –0,83 0,1678

T!4A$!3"&,! hL0.$ = 8,65–0,10 H –0,72 0,0707

*$?3%$"&,! hL0.$ = 14,21–0,17 H –0,58 <10–5

W1K%/ >!4!5,3,., "&-,$1 %2:E!$1 "-1-

@,. M12@:4!$$,"#? =%$%=1-?$1, >,"&,-?&:

3 &,$#:4 $!0#!$,"$,"#% >,>151!# :2&1/,

$!2$1E%#!-?$1/ !! E1"#?. (1 :E1"#&1F, .5!

2,$1 '< 3"&4C#1 "&31I%$1=%, 2$1E!$%/

hL0.$ "4!5$%! %-% $%2&%!: $1 T!4A$!3-

"&,= =!"#,4,I5!$%% – 8,8–1,4 =, U4E:&-

"&,= – 5,0–1,1 =, *$?3%$"&,= – 8,6–3,9 =.

', 1$1-%2: 41">4!5!-!$%/ &,L00%K%-

!$#1 >,4%"#,"#% (8>,4) 3C/3-!$1 $!"&,-?&,

54:.1/ "%#:1K%/.  01K%1-?$,B 2,$! @%,-

.!4=$,., /541 $1@-J51J#"/, &1& >413%-,,

"4!5$%!, 4!I! – 3C",&%! 2$1E!$%/.  !4,-

/#$,, @,-?A:J 4,-? 3 51$$,= "-:E1!

%.41!# 3#,4%E$1/ >:"#,#$,"#?.  2,$!

 T ,#=!E!$, :-:EA!$%! &,--!&#,4"&%F

"3,B"#3 3 $1>413-!$%% & K!$#41-?$,B

E1"#%, E#, "3/21$, " &14@,$1#$C=% &4:>-

$,,@-,=,E$C=% >,4,51=%. V1"#, $1@-J-

51!#"/ -%$!B$,-3C#/$:#CB F141&#!4 #1&%F

2,$. 8 2,$! (T 2$1E!$%/ &,L00%K%!$#1

>,4%"#,"#% "$%I1J#"/. W1K%/ >!4!5,3,-

., "&-,$1 %=!!# "4!5$%! 2$1E!$%/ 8>,4.

8 >4%=!4:, $1 T!4A$!3"&,= =!"#,4,-

I5!$%% =1&"%=1-?$C! 2$1E!$%/ 8>,4
12,6 % ,#=!E!$C 3 K!$#41-?$,B E1"#%

4%01, 2,$1 PS %=!!# 3 "4!5$!= 8>, 413-

$CB 9 %, 3 "!3!4$,B % JI$CF E1"#/F – 

2,$C " F:5A%=% &,--!&#,41=%. (1U4E:&-

"&,= =!"#,4,I5!$%% $1%@,-?A!! 2$1-

E!$%! 8>,4 : 4%0,3,., A-!B01 ("4!5$!!

2$1E!$%! 13,3 % >4% 5%1>12,$! %2=!$!$%B

11–16,3 %), 5-/ PS – 11,5 %, '< – 10,4 %. 

M%". 5. ',-/ &,44!-/K%% L00!&#%3$,B $!0#!$1"C;!$$,B #,-;%$C % ,#$,"%#!-?$,B .-:@%$C

$1 =!"#,4,I5!$%/F:   – V1A&%$"&,=; ! – U4E:&"&,=; " – <%@%4"&,=; # – T!4A$!3"&,=;

$ – *$?3%$"&,=
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', V1A&%$"&,=: =!"#,4,I5!$%J
:E1"#&% " =1&"%=1-?$C= &,L00%K%!$#,=
>,4%"#,"#% $1F,5/#"/ 3 2,$! 3!4F$!.,
#C-,3,., A-!B01 – 3!4,/#$C! :E1"#&%
"$,"1 &14@,$1#$,., ,@-,=,E$,., =1#!-
4%1-1 "&31I%$C 164 – 15,2 %, "&31I%$C
38 – 13 % ("=. 4%". 4), >4% #,= E#, >,&1-
21#!-? 8>,4 3 .4!@$! "#4:&#:4C %2=!$/!#-
"/ 3 >4!5!-1F 5,2–10,7 %. (1 <%@%4"&,=
=!"#,4,I5!$%% >,-:E!$, "-!5:J;!!
41">4!5!-!$%! "4!5$%F 2$1E!$%B 8>,4: PS – 
9,8 %, 4%0,3CB A!-?0 – 11,6 %. (1 3"!F
=!"#,4,I5!$%/F &,--!&#,4C " 3C",&%=
8>,4 ,#$,"/#"/ & 01K%1-?$,B 2,$!  T.

&<", 546%47'$282 (,02"$%9

.0% .2%()2!2-041!"#2<$+; 04=2,4;

 $!>,"4!5"#3!$$,B @-%2,"#% & 41"-
"=1#4%31!=C= =!"#,4,I5!$%/= 3C/3-!-
$1 % >,5.,#,3-!$1 RC4/$"&1/ "#4:&#:41.
7-/ @,-!! L00!&#%3$,B 4!1-%21K%% >,%"-
&,3,-4123!5,E$CF 41@,# $1 #:4$!B"&,-01-
=!$"&,= ,@D!&#! =,I$, 3,">,-?2,31#?"/
3C/3-!$$C=% 21&,$,=!4$,"#/=% 41">4!5!-
-!$%/ 0%-?#41K%,$$,-!=&,"#$CF "3,B"#3
3 213%"%=,"#% ,# 01K%1-?$,B >4%:4,E!$-
$,"#%. <#4:&#:41 >,5.,#,3-!$1 & .-:@,&,-
=: @:4!$%J "!B"=,4123!5&,B HG+N 2D. 
', "#4:&#:4$,B &14#! ,#41I1J;!., .,4%-
2,$#1 II', >4%:4,E!$$,., & &4,3-! #:4$!B-
"&%F ,#-,I!$%B, >-,;15? "#4:&#:4C
32,5 =2, 1=>-%#:51 – 122 =. (1@-J51!#"/
=,40,-,.%E!"&,! "#4,!$%!, #%>%E$,!
5-/ ,4.1$,.!$$CF >,"#4,!& <,-%&1="&,B
5!>4!""%%. <#4:&#:41 >4!5"#13-/!# ",@,B
&:>,- %2,=!#4%E$,B 0,4=C.  21>15$,B
E1"#% F,4,A, >4,"-!I%31!#"/ "!4>,3%5-
$CB .4!@!$?, /3-/J;%B"/ /54,= 4%01.
G@;!! >,.4:I!$%! 1@",-J#$CF ,#=!#,&
3 3,"#,E$,= $1>413-!$%%. X#, >,23,-/!#
>4!5>,-1.1#? 41">4!5!-!$%! &,--!&#,4-
"&%F "3,B"#3 % $!,5$,4,5$,"#? "#4,!$%/
",.-1"$, 3C5!-!$$C= 01K%1-?$C= 2,$1=
41241@1#C31!=CF =!"#,4,I5!$%B, $1F,-
5/;%="/ 3 !5%$,B "#4:&#:4$,-01K%1-?-
$,B 2,$! " RC4/$"&,B "#4:&#:4,B, 1 #1&I!
,>4!5!-%#? $1>413-!$%! >,%"&,3,-,K!-
$,E$CF % 4123!5,E$CF 41@,# 5-/ $1%@,-
-!! >,-$,., % 41K%,$1-?$,., %2:E!$%/
#!-1 ,4.1$,.!$$,B >,"#4,B&%.

'!43:J >,%"&,3:J "&31I%$: 4!&,-
=!$5:!#"/ 21-,I%#? 3 2,$: " 3C",&%=%
2$1E!$%/=% $!0#!$1"C;!$$,B #,-;%-
$C – 3 .4!@!$? 4%01 " =1&"%=1-?$,B
.%>",=!#4%E!"&,B ,#=!#&,B (2,$1 PS).
 $1"#,/;%B =,=!$# 3 51$$,B 2,$! >4,-
@:4!$1 >!431/ >,%"&,3,-,K!$,E$1/ "&31-
I%$1, >,5#3!45%3A1/ >4,=CA-!$$:J
$!0#!$,"$,"#? ,@D!&#1. ',"-!5:J;!!
21-,I!$%! >,%"&,3,-,K!$,E$CF % 4123!-
5,E$CF "&31I%$ 5,-I$, %=!#? $1>413-
-!$$,"#? & K!$#4: 3 $1%@,-!! >4%>,5$/-
#C! &:>,-1 "#4:&#:4C. N1&,! 41">,-,I!-
$%! 3 21.4!@$!3:J E1"#? (3 3!4F$%B #C-
-,3,B A-!B0) 5,-I$, ,@!">!E%#? ,@$1-
4:I!$%! :E1"#&,3 "$,"1 ,@-,=,E$,.,
=1#!4%1-1, &,#,4C! ",,#3!#"#3:J# &14-
@,$1#$C= &,--!&#,41= " :-:EA!$$C=%
0%-?#41K%,$$,-!=&,"#$C=% "3,B"#31=%
(WQ<), 1 #1&I! "4!5$%! % 3C",&%! 2$1E!-
$%/=% L00!&#%3$,B $!0#!$1"C;!$$,B
#,-;%$C.

>4)7?<"$%"

*E!# 01K%1-?$,., "#4,!$%/ @%,.!4=-
$CF =1""%3,3 <,-%&1="&,B 5!>4!""%%,
/3-/J;%F"/ ,"$,3,B 3"!F =!"#,4,I5!-
$%B 3 51$$,= #!&#,$%E!"&,= L-!=!$#!,
$!,@F,5%= !;! 5, $1E1-1 @:4,3CF 41@,#.
 C5!-!$%! 412-%E$CF 01K%1-?$CF 2,$
3 51-?$!BA!= >,"-:I%# % ,"$,3,B 5-/
@,-!! #,E$,., >,5"E!#1 21>1",3, >,-
"&,-?&:, :E%#C31/ 3C",&:J $!,5$,4,5-
$,"#? "#4,!$%/, ,@D!= %F @:5!# 41">4!-
5!-!$ $!413$,=!4$,. '4% ","#13-!$%%
>!43,., >4,!&#$,., 5,&:=!$#1 $1 41241-
@,#&: $!,@F,5%=, :E!"#? 21&,$,=!4$,"#%
41">4!5!-!$%/ &,--!&#,4"&%F "3,B"#3,
#1& &1& $1 &1I5,B %2 2,$ 41K%,$1-?$C=
@:5!# >4%=!$!$%! 412-%E$CF "%"#!= 412-
41@,#&%. N1&, 3 01K%1-?$,B 2,$! 4%0,3,.,
A-!B01 >4!5>,-1.1J#"/ @-1.,>4%/#$C!
:"-,3%/ 5-/ %23-!E!$%/ :.-!3,5,4,5,3,
",,#3!#"#3!$$,, %"&:""#3!$$,! 3,25!B"#-
3%! 5-/ 3C41@,#&% 21>1",3 25!"? @:5!#
=%$%=1-?$C= 3 "413$!$%% " 2,$,B PS, .5!
$%2&%! WQ< % 3C",&1/ $!,5$,4,5$,"#?
#4!@:J# ",251$%/ :"-,3%B @,-!! %$#!$-
"%3$,., 3,25!B"#3%/ $1 21-!I? % >4%=!$!-
$%/ =!#,5,3 >,3CA!$%/ $!0#!,#51E%.
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