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 !"!#$%. ) ,-./01232- (440-5*637(8 9:0(  (440-5*637:   ;,*<-44: 5-+-2300(.3<(( 6(7 +*5(=(<(-

,*6377:+( ;,(,*57:+( 4*,9-723+( 73 *47*6- 9-72*7(2*6. >*0/?-77:- ,-./01232: ;*.6*0(0( .3@0A?(21, 
?2* 73(9*0-- 63B7:+(  2-C7*0*D(?-4@(+( ;3,3+-2,3+( ;,( ;,(D*2*60-7(( 3@2(6(,*6377:C 9-72*7(2*6 50E 
5-+-2300(.3<(( 6(7 E60EA24E: *;,-5-0-7(- *;2(+3017:C ,-B(+*6 3@2(63<(( 9-72*7(23 ,3426*,3+( @(40*-
2:;;,*5*0B(2-017*421 ;,*<-443 3@2(63<((; *;,-5-0-7(- *;2(+3017*8 2-+;-,32/,: 4/F@( 9-72*7(23. 

&'()!*+! ,'-*$:3@2(6(,*6377:8 9-72*7(2, @(40*273E 3@2(63<(E, ,-B(+: 3@2(63<((, 5-+-2300(.3-
<(E 6(7, @301<(8, @30(8,  =(.(@*-C(+(?-4@(- ;*@3.32-0( 

 

Summary. As a result, studies have investigated the processes demetallisation wines modified natural sor-
bents based on bentonite. The results led to the conclusion that the most important process parameters in the prepa-
ration of activated bentonite for demetallisation wines are: to determine the optimal mode of activation of bentonite 
acid solutions, the duration of the activation process, the definition of an optimal drying temperature of bentonite. 

Keywords: activated bentonite, acid activation, modes of activation, demetallization tasting, calcium, potas-
sium, physico-chemical 

 
.*!/!01!.)(7*D,357*- 4/40* ( 6(7* 4*5-,B32 +(7-,3017:- 6-G-4263, @*0(?-426* ( 

4*4236 @*2*,:C .36(4E2 *2 ;*?6-77*-@0(+32(?-4@(C /40*6(8 ;,*(.,34237(E, 3D,*2-C7(@( 
6*.5-0:637(E, 4*,23 6(7*D,353 ( ,-B(+*6 -D* ;-,-,39*2@(. H47*67/A ?3421 +(7-,3017:C 
6-G-426 4/403 ( 6(73 4*42360EA2  @32(*7: +-2300*6 [1, 2, 3, 4]. 

H57(+ (. 63B7:C ;*@3.32-0-8 @3?-4263 6(73 E60E-24E -D* ;,*.,3?7*421 ( /42*8?(6*421 @ 
;*+/27-7(E+. $,-5( ,3.0(?7:C ;,(?(7 ;*+/27-7(8 6(7 *57*8 (. 63B7-8F(C E60E-24E ;*6:-
F-773E @*7<-72,3<(E +-2300*6, @*2*,:-, 4*6+-427* 4 5,/D(+( @*+;*7-723+(,  *9,3./A2 7--
,3426*,(+:- *435@( - 23@ 73.:63-+:8 +-2300(?-4@(8 @344. "0E ,-F-7(E I2*8 ;,*90-+: 6(73 
*9,3932:63A2 ;,-;3,323+(, 47(B3AG(+( 4*5-,B37(- +-2300*6 6 6(73C 5* @*7<-72,3<(8, 
;,-5/4+*2,-77:C #H$ *+. >,(+-7E-+:- 6 7342*EG-- 6,-+E ;,-;3,32:-5-+-2300(.32*,:  
(+-A2 ,E5 7-5*4232@*6: 2*@4(?7*421, 7-;*07*- 6:6-5-7(- +-2300*6, +7*D*4235(87*421 *9,3-
9*2@(, 6*.+*B7*421 6*.7(@7*6-7(E ;*62*,7:C ;*+/27-7(8 ( 5,. [5, 6, 7, 8]. 

) 46E.( 6*.7(@3-2 *42,3E 7-*9C*5(+*421 ,3.,39*2@( ( ;*0/?-7(E I@*0*D(?-4@( ?(4-
2:C 4*,9-72*6 4 <-01A 47(B-7(E 4*5-,B37(E B-0-.3 6 6(7*+32-,(303C, @*2*,:- 7- 60(E-
0( 9: 73 @3?-426* D*2*6*8 ;,*5/@<(( [3,4]. '.6-427*, ?2* 6(7*D,357*- 6(7* 6 /+-,-77:C 
5*.3C *@3.:63-2 5(-2(?-4@*- ( 2-,3;-62(?-4@*- 5-8426(- 903D*53,E  =-7*017:+ 4*-5(7--
7(E, *90353AG(C 372(*@4(53727:+( 46*84263+(, 6 @,347:C 6(73C. >*I2*+/ 2-C7*0*D(?--
4@(- ;,(-+: *9,39*2@( 6(7*+32-,(30*6 5*0B7: 9:21 73;,360-7: 73 ;*0/?-7(- @3?-42-
6-77*D* ( 4239(017*D* ;,*5/@23. 

 
234!5%+ 1 6!%-/+ 1,,'!/-*$017.'440-5*637(E ;* ,3.,39*2@- *;2(+3017:C ,-B(-

+*6 5-+-2300(.3<(( 6(7*+32-,(30*6 3@2(6(,*6377:+ 9-72*7(2*+ ;,*6*5(0( 6 039*,32*-
,(( «%*72,*01 @3?-4263 6(7*5-01?-4@*8 ;,*5/@<((» �3/?7*->,3@2(?-4@*D* '742(2/23 
$35*6*54263, )(7*D,353,4263 ( >(G-6:C  -C7*0*D(8 (�>'$)(> ) ( 6 ;,*(.6*5426-7-
7:C /40*6(EC 73 6(7.36*5- «Vierul-Vin» S.R.L. 



�������  !�"� #�� $%&�''$().  *+. 4. 2013 

 

117

) @3?-426- *9J-@2*6 50E (440-5*637(8 9:0( (4;*01.*637::  

- 9-72*7(2 (. +-427*D* +-42*,*B5-7(E 4. K3,D/<3  !-4;/90(@( L*05*63; 

 - 9-0:- ( @,347:- 4/C(- 6(7*+32-,(30: ( 6(73 -6,*;-84@(C 4*,2*6 6(7*D,353, ;*-

0/?-77:- 6 ;,*(.6*5426-77:C /40*6(EC; 

- 9-0:- ( @,347:- 4/C(- 6(7*+32-,(30: (. 7*6:C 4*,2*6 6(7*D,353, ;*0/?-77:- 6 

/40*6(EC *25-03 «L(@,*6(7*5-0(-» �>'$)(> . 

H47*67:- ;*@3.32-0( =(.(@*-C(+(?-4@*D* 4*42363 6(7 ( 6(7*+32-,(30*6 *;,-5-0E-

0(  ;* +-2*5(@3+ 5-8426/AG(C #H$ , 3 23@B-, ,-@*+-75*6377:C 50E I2(C <-0-8, L-B5/-

73,*57*8 H,D37(.3<(-8 )(7*D,353 ( )(73 (O.I.V.) . 

 

 !89':%$%+ 1 -3,9;/!01!. '4C*5E   (.  ;*42360-77*8  .353?(  9:0(  (440-5*637:   

;,*<-44: 5-+-2300(.3<(( 6(7 +*5(=(<(,*6377:+( ;,(,*57:+( 4*,9-723+( 73 *47*6- 

9-72*7(2*6. >*0/?-77:- ,-./01232: ;*.6*0(0( .3@0A?(21, ?2* 73(9*0-- 63B7:+(  2-C-

7*0*D(?-4@(+( ;3,3+-2,3+( ;,( ;,(D*2*60-7(( 3@2(6(,*6377:C 9-72*7(2*6 50E 5-+--

2300(.3<(( 6(7 E60EA24E: 

– *;,-5-0-7(- *;2(+3017:C ,-B(+*6 3@2(63<(( 9-72*7(23 ,3426*,3+( @(40*2: 

– ;,*5*0B(2-017*421 ;,*<-443 3@2(63<(( 

– *;,-5-0-7(- *;2(+3017*8 2-+;-,32/,: 4/F@( 9-72*7(23 

>,*<-44 5-+-2300(.3<((( ;,*6*5(0( 6 4/C(C 9-0:C ( @,347:C 6(7*+32-,(303C 4 

,3.0(?7:+( @*7<-72,3<(E+( B-0-.3, @301<(E 4 (4;*01.*637(-+ ,3.0(?7:C 5*. 3@2(6(,*-

6377*D* 9-72*7(23. ) ,-./01232- ;,*6-5-77:C (440-5*637(8 9:0(  *;,-5-0-7: *;2(+301-

7:- ,-B(+: ( ;3,3+-2,: *9,39*2@( 6(7 3@2(6(,*6377:+ 9-72*7(2*+.  

H9,39*2@/ 9-0:C ( @,347:C 4/C(C 6(7*+32-,(30*6 ;,*6*5(0( 6 4232(42(?-4@(C /4-

0*6(EC ;,( 5*.- 4*,9-723 2 D/5+
3
 ( ;,*5*0B(2-017*421A ;,*<-443 *9,39*2@(  12 ?34*6. 

H;,-5-0-7(- 4*5-,B37(E +-2300*6 6 6(7*+32-,(303C ;,*6*5(0( +-2*5*+  32*+7*-

394*,9<(*77*8 4;-@2,*=*2*+-2,(-8 (32*+7:8 c;-@2*=*2*+-2, AAS-6 Vario). >*0/?-7-

7:- 5377:- ;,-542360-7: 6 2390(<3C  M 1 ( 2. 

N:0* (./?-7* 60(E7(- *9,39*2@( 6(7 4 <-01A (C 5-+-2300(.3<(( 73 4*5-,B37(- *4-

7*67:C @32(*7*6 +-2300*6 6(7*D,357:C 6(7, 6 ?3427*42(: B-0-.3, @30(E, @301<(E, +3D7(E 

(  732,(E. >,( I2*+ 50E (440-5*637(E 9:0( *2*9,37: *9,3.<: 6:,39*2377:C 9-0:C 4/C(C  

6(7, 6 /40*6(EC +(@,*6(7*5-0(E 6 �>'$)(>  ( 4/C(- @,347:- 6(73, ;*0/?-77:- 6 ;,*-

(.6*5426-77:C /40*6(EC 73 6(7*5-01?-4@(C ;,-5;,(E2(EC !-4;/90(@( L*05*63 4 ,3.0(?-

7:+ 4*4236*+ /@3.377:C 6:F- @32(*7*6 +-2300*6. 

!-./01232: *;,-5-0-7(E 4*5-,B37(E *47*67:C @32(*7*6 +-2300*6 6 9-0:C 4/C(C 

6(73C 5* ( ;*40- *9,39*2@( 3@2(6(,*6377:+ 9-72*7(2*+ ;,(6-5-7: 6 2390. 1. 

 

 390(<3 1 – )0(E7(- *9,39*2@( 4/C(C 9-0:C 6(7 3@2(6(,*6377:+ 9-72*7(2*+  

73 4*5-,B37(- *47*67:C @32(*7*6 +-2300*6 
 

L344*63E @*7<-72,3<(E +-2300*6, mg/dm3 

O-0-.* L-51 %301<(8 %30(8 �32,(8 L3D7(8 

�3(+-7*-

637(-  

6(7*+32--

,(303 
'4C. >*4-

0- 

'4C. >*4-

0- 

'4C. >*4- 

0- 

'4C. >*4- 

0- 

'4C. >*4- 

0- 

'4C. >*4- 

0- 

L/4@32 38,4 12,4 1,4 1,2 92 46 641 480 23 18 76 54 

$*6(71*7 37,7 12,1 1,7 1,2 85 44 437 356 31 22 74 52 

P3,5*7- 36,5 11,8 1,8 1,3 82 40 487 388 33 25 81 61 

)(*,(@3 32,1 10,6 1,9 1,3 61 30 620 420 28 22 91 65 

K-D-753 28,9 8,6 1,7 1,2 65 36 675 502 31 22 72 51 
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%3@ 40-5/-2 (. 5377:C ;,-542360-77:C 6 2390. 1, 6 ,-./01232-  *9,39*2@( 4/C(C 9--

0:C 6(7 3@2(6(,*6377:+ 9-72*7(2*+ 7390A53-24E  4/G-426-77*- (.+-7-7(-  6 @32(*7-

7*+ 4*4236- *9,39*2377:C 6(7.  )*-;-,6:C, 4*5-,B37(- B-0-.3  /+-71F(0*41 4 38,4 5* 

12,4 +D/5+
3
 6 6(7*+32-,(30- L/4@32, 4 36,5 5* 11,8 +D/5+

3
 6 6(7*+32-,(30- P3,5*7-, 4 

32,1 5* 10,6 +D/5+
3
 6 6(7*+32-,(30- )(*,(@3 ( 4 28,9 5* 8,6 +D/5+

3
 6 6(7*+32-,(30- K--

D-753, ?2* 5*@3.:63-2 6:4*@(- 4*,9<(*77:- 46*84263 3@2(6(,*6377*D* 9-72*7(23 6 *2-

7*F-7(( (*7*6 B-0-.3. )*-62*,:C, 4*5-,B37(- (*7*6 @301<(E 6* 64-C *;:23C 47(.(0*41 

;*40- *9,39*2@( 7(B- 4*5-,B37(E  46 +D/5+
3
, ?2* ;*@3.:63-2 I==-@2(67*421 (4;*01.*63-

7(E 3@2(6(,*6377*D* 9-72*7(23 50E *9,39*2@( 4/C(C 9-0:C 6(7.  

!-./01232: *;,-5-0-7(E 4*5-,B37(E *47*67:C @32(*7*6 +-2300*6 6 @,347:C 4/C(C 

6(73C 5* ( ;*40- *9,39*2@( 3@2(6(,*6377:+ 9-72*7(2*+ ;,(6-5-7: 6 2390. 2. 

 

 390(<3 2 – )0(E7(- *9,39*2@( 4/C(C @,347:C 6(7*+32-,(30*6 3@2(6(,*6377:+  

9-72*7(2*+ 73 4*5-,B37(- @32(*7*6 +-2300*6 
 

L344*63E @*7<-72,3<(E +-2300*6, mg/dm
3
 

O-0-.* L-51 %301<(8 %30(8 �32,(8 L3D7(8 

�3(+--

7*637(- 

6(7*+3-

2-,(303 
'4C. >*-

40- 

'4C. >*-

40- 

'4C. >*-

40- 

'4C. >*-

40- 

'4C. >*-

40- 

'4C. >*-

40- 

L-,0* 45,8 12,6 3,1 2,6 67 51 455 380 52 43 101 76 

%39-,7--

$*6(71-

*7 

 

36,1 

 

9,2 

 

2,9 

 

2,4 

 

78 

 

52 

 

505 

 

400 

 

49 

 

40 

 

108 

 

80 

>(7* 

�/3, 

48,1 11,6 1,9 1,4 77 51 520 420 58 48 115 83 

%39-,7--

$*6(71-

*7 

 

44,2 

 

10,2 

 

4,9 

 

3,2 

 

75 

 

57 

 

490 

 

386 

 

60 

 

48 

 

120 

 

78 

 

%3@ 40-5/-2 (. 5377:C ;,-542360-77:C 6 2390. 2, 6 ,-./01232- *9,39*2@( 4/C(C 

@,347:C 6(7 3@2(6(,*6377:+ 9-72*7(2*+ 7390A53-24E 23@B- 4/G-426-77*- 47(B-7(- 

4*5-,B37(E B-0-.3 (*2 72 % 5* 75 %) *2 (4C*57*D* 4*5-,B37(E ( @301<(E (*2 25 % 5* 33 

%) *2 (4C*57*D* 4*5-,B37(E, ?2* ;*.6*0E-2 ;*0/?(21 4239(017:- D*2*6:- 6(73. %,*+- 

47(B-7(E /@3.377:C 6:F- +-2300*6 6 *9,39*2377:C 4/C(C @,347:C 6(73C ;,*(4C*5(2 

.3+-27*- /+-71F-7(- +344*6:C @*7<-72,3<(8 @30(E (*2 75 5* 105 +D/5+
3
), 732,(E (*2 9 5* 

12 +D/5+
3
) ( +3D7(E (*2 25 5*  42 +D/5+

3
), ?2* 23@B- 4;*4*9426/-2 ;*6:F-7(A @3?-4263 ( 

4239(017*42( 4/C(C @,347:C 6(7.  

 3@(+ *9,3.*+, *9,39*2@3 9-0:C ( @,347:C 4/C(C 6(7 3@2(6(,*6377:+ 9-72*7(2*+ 

4 <-01A (C 5-+-2300(.3<(( ;*.6*0E-2 7- 2*01@* 47(.(21 4*5-,B37(- B-0-.3 ( @301<(E 5* 

/4237*60-77:C ;,-5-0*6, 7* ( .73?(2-017* /+-71F(21 +344*6:- @*7<-72,3<((  5,/D(C  

@32(*7*6 +-2300*6, ?2* 4;*4*9426/-2 ;*6:F-7(A @3?-4263 ( 4239(017*42( D*2*6:C 6(7 

[9, 10, 11]. 

�3 *47*6- 3730(.3 ;,*6-5-77:C (440-5*637(8 ;* (./?-7(A 60(E7(E *9,39*2@( 6(7 

3@2(6(,*6377:+ 9-72*7(2*+ 73 =(.(@*-C(+(?-4@(8 4*4236, 9:0* /4237*60-7* 7-@*2*,*- 

/+-71F-7(- 4*5-,B37(E =-7*017:C 6-G-426 *9,39*2377:C 6(7. N*0-- 4/G-426-77:- (.-

+-7-7(E 7390A53A24E  6 =-7*017*+ @*+;0-@4- 4/C(C @,347:C 6(7 ;* 4,367-7(A 4 4/C(+( 

9-0:+( 6(73+(, ?2* *9JE47E-24E 9*0-- 6:4*@(+ 4*5-,B37(-+ /@3.377:C 6-G-426 6 @,34-

7:C 6(73C. %,*+- 2*D* /?(2:63E 9*01F*- ,3.7**9,3.(- =-7*017:C 6-G-426 6 6(73C, 3 

23@B- (C  63B7/A ,*01 73 =*,+(,*637(- @3?-4263 4/C(C @,347:C 6(7, 73+( 9:0( ;,*6--
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5-7: <-0-73;,360-77:- (440-5*637(E ;* (./?-7(A 60(E7(E *9,39*2@( 6(7 3@2(6(,*637-

7:+ 9-72*7(2*+ 73 *25-017:- @*+;*7-72: =-7*017:C 6-G-426 [11, 12, 13]. 

'. +7*D**9,3.7*D* @*+;0-@43 =-7*017:C 6-G-426 4/C(C @,347:C 6(7 6 73F(C *;:-

23C 9:0* (440-5*637*  60(E7(- *9,39*2@( 6(7 3@2(6(,*6377:+ 9-72*7(2*+ 73 @3?-426-7-

7:8 =,3@<(*77:8 4*4236 372*<(37*6 ( 73 @*0(?-426-77:- ;*@3.32-0( 6-G-426, 4*4236-

0EAG(- 9(*0*D(?-4@( 3@2(67:- 6-G-4263 @,347:C 6(7. ) @3?-426- *9J-@2*6 50E (440-5*-

637(8 9:0( (4;*01.*637: 4/C(C @,347:- 6(7*+32-,(30: %39-,7--$*6(71*7 ( %*5,(7-

4@(8 /,*B3E 2010 D*53, ;*0/?-77:- 6 /40*6(EC +(@,*6(7*5-0(E �>'$)(> . "*.3 66*-

5(+*D* 3@2(6(,*6377*D* 9-72*7(23 50E *9,39*2@( 4/C(C @,347:C 6(7 9:03 2 D/5+
3
, 3 6,--

+E *9,39*2@( 63,1(,*630* *2 12 ?34*6. "0E *<-7@( 60(E7(E 3@2(6(,*6377*D* 9-72*7(23 73 

4*5-,B37(- 372*<(37*6 6 @3?-426- @*72,*0E 9:0 (4;*01.*637 63,(372 4 *9,39*2@*8  (4-

C*57:+ (7-3@2(6(,*6377:+) 9-72*7(2*+ ;,( 3730*D(?7:C /40*6(EC *;:2*6. 

>*0/?-77:- 5377:- * 60(E7(( *9,39*2@( 6(7 3@2(6(,*6377:+ 9-72*7(2*+  73 4*-

5-,B37(- 372*<(37*6 6 4/C(C @,347:C 6(73C ;,(6-5-7: 6 2390. 3. 

 

 390(<3 3 – )0(E7(- *9,39*2@( 4/C*D* @,347*D* 6(73 3@2(6(,*6377:+ 9-72*7(2*+   

73 4*5-,B37(- 372*<(37*6 (/,. 2010 D.) 

 

'4C*57:8 

6(7*+32-,(30 

)(7*+32-,(30 ;*40- 

*9,39*2@( 

O%$ + 9-72*7(2 

)(7*+32-,(30 ;*40- 

*9,39*2@( 3@2(6(,*-

6377:+ 9-72*7(2*+ 

(c*,9-72*+) 

�3(+-7*637(- 

372*<(37*6 

% *2 *9G-8 4/++: 

372*<(37*6 

% *2 *9G-8 4/++: 

372*<(37*6 

% *2 *9G-8 4/++: 

372*<(37*6 

1.-5-01=(7(5(7 8,7 7,70 8,16 

2.-<(37(5(7 0,89 0,44 0,54 

3.-;-2/(5(7 8,8 8,16 8,54 

4.-;-*7(5(7- 3-

D0(@*.(5 5,7 5,0 5,40 

5.-+3016(5(7-3-

D0(@*.(5 40,0 38,1 38,90 

$/++3 46*9*5-

7:C 372*<(37*6 64,1 59,4 61,54 

 

%3@ 40-5/-2 (. 5377:C ;,-542360-77:C 6 2390. 3, 6 ,-./01232- *9,39*2@( 4/C(C 

@,347:C 6(7 (440-5*6377:+( 9-72*7(23+( +*B7* *2+-2(21, ?2* *9,39*2@3 (4C*57:+ 

9-72*7(2*+ 4;*4*9426/-2 9*0-- .73?(2-017*+/ 47(B-7(A 372*<(37*6, ?-+ 3@2(6(,*637-

7:+ 9-72*7(2*+. 

�730(. 372*<(37*6,  ;* *25-017:+ @*+;*7-723+ 23@B- /@3.:63-2, ?2* ;,( *9,39*2@- 

(4C*57:+ 9-72*7(2*+ ;,*(4C*5(2 9*0-- ,-.@*- 47(B-7(- (C @*7<-72,3<(( ;* 4,367-7(A 

4 *9,39*2@*8 3@2(6(,*6377:+ 9-72*7(2*+: /+-71F-7(- 5-01=(7(5(73 11,5 % ( 6,2 % 4*-

*26-2426-77*; <(37(5(73 55,0 % ( 39,3 % 4**26-2426-77*; ;-2/7(5(73 7,2 % ( 3,0 % 4**2-

6-2426-77*;  ;-*7(5(73-3-D0(@*.(53 12,2 % ( 5,7 % 4**26-2426-77*; +3016(5(73-3-

D0(@*.(53 5,0 % ( 2,8 % 4**26-2426-77* *2 (4C*57:C @*7<-72,3<(8.  3@(+ *9,3.*+, 4*-

5-,B37(- *47*67:C 4*-5(7-7(8 6C*5EG(- 6 4*4236 46*9*57:C 372*<(37*6 ;,( *9,39*2@- 

(4C*57:+ 9-72*7(2*+ 6 4,-57-+ 47(B3A24E 6 1,5 ,3.3 9*01F-, ?-+ ;,( *9,39*2@- 3@2(6(-

,*6377:+ 9-72*7(2*+. 
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�@3.3773E .3@*7*+-,7*421 C3,3@2-,73 ( 50E 46E.377:C =*,+ 372*<(37*6, D5- (C 

47(B-7(- ;,( *9,39*2@- (4C*57:+ 9-72*7(2*+ 4*42360E-2 44,5 %  *2 (4C*57*8 @*7<-7-

2,3<((, 3 ;,( *9,39*2@- 3@2(6(,*6377:+ 9-72*7(2*+ 47(B-7(- 4*42360E-2 2*01@* 26,6 %. 

>*0/?-77:- 5377:- *9 (.+-7-7(( 372*<(37*6 6 @,347*+ 4/C*+ 6(7*+32-,(30- %*5-

,(74@(8 ;,( *9,39*2@- 3@2(6(,*6377:+ 9-72*7(2*+ 3730*D(?7:, ?2* ( ;,( *9,39*2@- 4/-

C*D* @,347*D* 6(73 %39-,7--$*6(71*7 /,*B3E 2010 D*53. 

) 53017-8F-+ 9:0* (440-5*637* 60(E7(- *9,39*2@( 4/C(C @,347:C 6(7 3@2(6(,*-

6377:+ 9-72*7(2*+ 73 4*5-,B37(- 7-@*2*,:C @*+;*7-72*6 42(019-7*6:C 4*-5(7-7(8, 

@3@(+( E60EA24E ,-.6-,32,*0, ,/2(7 ( @6-,<-2(7. ) 2390(<- 4 ;,(6-5-7:  ,-./01232:    

*;,-5-0-7(E 4*5-,B37(E 9(*0*D(?-4@( 3@2(67:C 6-G-426 6 4/C(C @,347:C  6(73C ;*40- 

*9,39*2@( 3@2(6(,*6377:+ 9-72*7(2*+ (5*.3 2 D/5+
3
, ;,*5*0B(2-017*421 *9,39*2@(  

12 ?34*6 ;,( ;-,(*5(?-4@*+ ;-,-+-F(637((). 

 

 390(<3 4 – )0(E7(- *9,39*2@( 4/C(C @,347:C 6(7 3@2(6(,*6377:++ 9-72*7(2*+  

73 4*5-,B37(- 9(*0*D(?-4@(C 3@2(67:C 6-G-426 
 

%39-,7--$*6(71*7 (/,. 2010 D.) %*5,(74@(8 (/,. 2010 D.) N(*0*D(?-4@( 3@-

2(67:- 6-G-4263 '4C. 

6(7* 

>*40- 

*9,.(4C*5. 

9-72*7(2*+ 

>*40- 

*9,. 3@2. 

9-72*7. 

'4C. 

6(7* 

>*40- 

*9.(4C*5. 

9-72*7(2*+ 

>*40- 

*9,. 3@2. 

9-72*7. 

!-.6-,32,*0, +D/5+
3
 4,9 3,1 4,1 5,9 3,0 5,0 

!/2(7, +D/5+
3
 10,0 7,4 8,2 10,6 7,9 8,3 

%6-,<-2(7, +D/5+
3
 2,7 1,3 1,8 4,6 2,8 4,1 

 

%3@ 40-5/-2 (. 5377:C ;,-542360-77:C 6 2390. 4, 6 ,-./01232- *9,39*2@( 4/C(C 

@,347:C 6(7 3@2(6(,*6377:+ 9-72*7(2*+ 7390A53-24E 47(B-7(- 4*5-,B37(E ,-.6-,32,*-

03 73 0,8 +D/5+
3
 6 %39-,7--$*6(71*7 ( 73 0,9 +D/5+

3
 6 %*5,(74@(8, ;,( I2*+ /+-71F-7(- 

4*5-,B37(E ,-.6-,32,*03 ;,( *9,39*2@- (4C*57:+ 9-72*7(2*+ .73?(2-017* 6:F- ( 4*-

42360E-2 1,8 ( 2,9 +D/5+
3
 4**26-2426-77*. 

$7(B-7(- 4*5-,B37(E 5,/D(C @*+;*7-72*6 3@2(67:C 9(*0*D(?-4@(C 6-G-426 @,34-

7:C 6(7 ;,*(4C*5(2 6 9*01F-8 42-;-7( ;,( (C *9,39*2@- (4C*57:+ 9-72*7(2*+ ;* 4,36-

7-7(A 4 3@2(6(,*6377:+ 9-72*7(2*+: ,/2(73 4 10,0 5* 7,4 +D/5+
3
 6 6(7*+32-,(30- %3-

9-,7--$*6(71*7 ( 4 10,6 5* 7,9 +D/5+
3
 6 6(7*+32-,(30- %*5,(74@(8 6 ;-,6*+ 63,(372-; 4 

10,0 5* 8,2 +D/5+
3
 6 6(7*+32-,(30- %39-,7--$*6(71*7 ( 4 10,6 5* 8,3 +D/5+

3
 6 6(7*+32--

,(30- %*5,(74@(8 6* 62*,*+ 63,(372-. �730*D(?7:- 5377:-  9:0( ;*0/?-7: ;,( *;,-5--

0-7(( @6-,<-2(73 6 *9,39*2377:C 4/C(C @,347:C 6(73C (4C*57:+ ( 3@2(6(,*6377:+ 9-7-

2*7(23+(. '. ;*0/?-77:C 5377:C (440-5*637(8 *9,39*2@3 4/C(C @,347:C 6(7 3@2(6(,*-

6377:+ 9-72*7(2*+ 4;*4*9426/-2 7-.73?(2-017*+/ 47(B-7(A 4*5-,B37(E 9(*0*D(?-4@(C 

3@2(67:C 6-G-426 ;* 4,367-7(A 4 *9,39*2@*8 (4C*57:+ 9-72*7(2*+. 

 

.+*-/+. �3 *47*637(( ;*0/?-77:C ,-./01232*6 +*B7* 45-0321 .3@0A?-7(-, ?2* 6 

;,*<-44- 5-+-2300(.3<(( 6(7 ;,*(4C*5(2 7- 2*01@* 47(B-7(- +344*6:C @*7<-72,3<(8 

(440-5/-+:C @32(*7*6 +-2300*6 (B-0-.3, +-5(, @301<(E ( 5,.), 7* ( (.+-7-7(- 5,/D(C 

63B7:C ;*@3.32-0-8 =(.(@*-C(+(?-4@*D* 4*42363 6(73. )3B7:+ +*+-72*+ 0A9*8 2-C7*-

0*D(?-4@*8 *;-,3<(( E60E-24E 6 +3@4(+3017*8 42-;-7( /+-71F(21 60(E7(- ;,*<-443 *9-

,39*2@( 73 *47*67:- @*+;*7-72: 6(73, 6 *4*9-77*42( 73 4*5-,B37(- 4;(,23, 3,*+32(?--

4@(C, 0-2/?(C, 7-0-2/?(C 6-G-426, 3 23@B- 73 5-D/423<(*77/A *<-7@/. 
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