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 !"!#$%. ',-./0 1*1234 ( 5*6(./124/00*/ 1*7/8930(/ 38*+32(./15(: 1*/7(0/0(; 4 <=6*53: *1/00/-

,(+0(: 1*82*4. �1230*46/0* 46(<0(/ >/8+/020?: @8/@3832*4 03 (,+/0/0(/ 1*12343 (  +311*4*; 5*0A/0283-

A(( 38*+32(./15(: 4/B/124 4 <=6*.0?: 1=8*9/00*-1@(82*4300?: 1*53:. "303 18340(2/6C03< *A/053 83,-

6(.0?: >/8+/020?: @8/@3832*4 5*+@6/510*D* 7/;124(< @* 12/@/0( 46(<0(< 03 38*+32(./15(; 5*+@6/51 

<=6*.0?: 1=8*9/00*-1@(82*4300?: 1*5*4 

&'()!*+! ,'-*$: 38*+32(./15(/ 1*/7(0/0(<, 36C7/D(7?, 5/2*0?, E>(8?, 4?1F(/ 1@(82?, >/8+/02-

0?/ @8/@3832?, +311*43< 5*0A/0283A(< 

 

Summary. The composition and quantitativecontent of aromatic compounds found in the apples of autumn 

and winter varieties have been examined.The effect of enzyme preparations on changes in the composition and mass 

concentration of aromatic compounds in apple fermented and fortified juices has been determined.The article pre-

sents comparative assessment ofvarious  enzyme preparations of complex activitybasedonthe degree of their effect 

on aromatic complex of apple fermented and fortified juices. 

Key words: aromatic compounds, aldehydes,ketones,ethers, higher alcohols, enzyme preparations, mass con-

centration 

 

.*!/!01!. �8*+32(./15(/ 4/B/1243 <=6*5 @8/712346<G2 1*=*; 83,0**=83,0-G ( 

16*90-G D8-@@-, 5-73 4:*7<2 83,6(.0?/ 56311? 1*/7(0/0(;: 2/8@/0?, >/0*6?, 38*+32(-

./15(/ 1@(82?, E>(8?, 36C7/D(7? ( 78-D(/. �/5*2*8?/ (, E2(: 4/B/124 <46<G21< 1*1234-

0*; .312CG E>(80?: +31/6, *2 5*6(./1243 ( 1*12343 5*2*8?: ,34(1(2 38*+32, 3 4 0/5*2*-

8?: 16-.3<: ( 45-1 @6*7*4. H>(80?/ +3163 4/1C+3 6/2-.(, ( @*E2*+- ,3@3: (: *B-B3/21< 

739/ @8( 0(.2*90* +36*+ 1*7/8930((.  

)390/;F/; 1*12340*; .312CG E>(80?: +31/6 <46<G21< 2/8@/0? ( (: 5(16*8*70?/ 

@8*(,4*70?/: 36C7/D(7?, 5/2*0?, 1@(82?, 5(16*2?. ) 1*1234 0/5*2*8?: E>(80?: +31/6 

4:*7<2 16*90?/ E>(8?. I10*40*/ +/12* 1*18/7*2*./0(< 38*+32(./15(: 1*/7(0/0(; 4 

@6*73: – E2* 5*9(A3. J8( E2*+ 36C7/D(7?, E>(8?, 5/2*0?, 2/8@/0*4?/ 1*/7(0/0(< =?43-

G2 14<,30? 1 78-D(+( 5*+@*0/023+( @6*7*4 4 @8*.0?/ 5*+@6/51?. "6< 83,8-F/0(< E2(: 

5*+@6/51*4 ( 4?14*=*97/0(< 38*+32(./15(: 4/B/124 @8(+/0<G21< >/8+/020?/ @8/@383-

2?. ) ,34(1(+*12( *2 :(+(./15*; 14<,( 38*+32(./15*D* 5*+@*0/023 1 78-D(+( 1*/7(0/-

0(<+( @8(+/0<G2 2*2 (6( (0*; >/8+/020?; @8/@3832. '116/7*430(<+( �D//4*; �.K. -1-

230*46/0*, .2* 7*=346/0(/ 4 +/,D- 4(0*D8373 >/8+/020?: @8/@3832*4 5*+@6/510*D* 7/;-

124(<, 1@*1*=124*436* @*<46/0(G <85* 4?839/00*D* 1*82*4*D* 38*+323, -4/6(./0(G 5*0-

A/0283A(( 2/8@/0*4?: 1*/7(0/0(; ( 38*+32(./15(: +31/6. 

L/6CG 03F(: (116/7*430(; 1236* (,-./0(/ 53./124/00*D* 1*12343 ( 5*6(./124/00*-

D* 1*7/8930(< 38*+32(./15(: 4/B/124 4 *1/00/-,(+0(: 1*823: <=6*5. � 2359/ -1230*46/-

0(/  46(<0(< >/8+/020?:  @8/@3832*4 03 38*+32(./15(/ 1*/7(0/0(< <=6*.0?: 1=8*9/0-

0*-1@(82*4300?: 1*53: (, 1+/1( *1/00/-,(+0(: 1*82*4 <=6*5.  
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234!5%+ 1 6!%-/+ 1,,'!/-*$017.J8( 4?=*8/ >/8+/020?: @8/@3832*4  *8(/02(8*-

436(1C 03 (: 5*+@6/510*12C, 2. /. 1@*1*=0*12C D(78*6(,*432C 183,- 0/15*6C5* :(+(./15(: 

14<,/;. "6< @8*4/7/0(< E51@/8(+/023 =?6( (1@*6C,*430? >/8+/020?/ @8/@3832?  D8-@@? 

M8-52*A(+ >(8+? «H81=6/#3;,/0:3;+»  - M8-52*A(+ !, M8-52*A(+  K� ( M8-52*A(+ � . 

M/8+/023A(< <=6*.0*; +/,D( @8*4*7(631C 4 *@2(+36C0?: 7*,(8*453:, =/, 03D8/43-

0(<. J8*7*69(2/6C0*12C >/8+/023A(( 2 .313. %*028*6/+ 16-9(6 <=6*.0?; 1=8*9/00*-

1@(82*4300?; 1*5 @*6-./00?; =/, @8/7438(2/6C0*; >/8+/023A((.    

$ @*+*BCG +/2*73 D3,*9(75*120*; :8*+32*D83>(( =?6 (,-./0 53./124/00?; ( 5*-

6(./124/00?; 1*1234 6/2-.(: 5*+@*0/02*4 14/9(: <=6*.0?: 1*5*4.  

 

 !89':%$%+ 1 -3,9;/!01!. ) 8/,-6C232/ =?6 (7/02(>(A(8*430 8<7 4/B/124, @8(-

0376/93B(: 5 83,6(.0?+ 563113+ 1*/7(0/0(;, 3 (+/00*: 36C7/D(73+, 5/2*03+, 16*90?+ 

E>(83+, 4?1F(+ 1@(823+ (23=6. 1).  

 

 3=6(A3 1 – $*1234 38*+32*=83,-GB(: 5*+@*0/02*4 4 <=6*53: 83,6(.0?: 1*82*4 
 

�3(+/0*430(/ 1*823 �3(+/0*430(/  

5*+@*0/023 
N3>830 !/0/2 C/+(8/05* !/7 "/6(F/1 "9*03230 

-<9B7ACBD 

�A/236C7/D(7 167,6 173,6 294,2 245,2 

178;6D 

�A/2*0 

2-=-230*0 

0,57 

29,2 

0,17 

3,72 

0,37 

131,6 

114,2 

0,74 

$-++3 5/2*0*4 30,77 3,89 131,97 114,94 

0<;E6D7 FGCHD 

H2(63A/232 

H2(6=-2(832 

H2(6436/8(32 

150,6 

4,96 

0,11 

164,8 

2,17 

0,11 

168,4 

1,64 

0,45 

156,7 

1,76 

0,45 

$-++3 E>(8*4 155,67 167,08 170,49 158,91 

K/230*6 0,026 0,026 0,043 0,043 

 DIJC7 IKCH8D 

2-@8*@30*6 

1-@8*@30*6 

',*=-2(6*4?; 1@(82 

1-=-230*6 

',*3+(6*4?; 1@(82 

1-@/0230*6 

1-D/5130*6 

1,84 

- 

0,05 

0,07 

59,9 

0.10 

2,00 

1,84 

- 

0,05 

0,07 

59,9 

0,10 

2,00 

0,75 

0,04 

0,12 

1,16 

119,8 

0,07 

0,03 

0,75 

0,04 

0,12 

1,16 

119,8 

0,07 

0,03 

$-++3 4?1F(: 1@(82*4 63,96 63,96 201,97 201,97 

-H;L@8CM7I:C7 @<9B7ACBD 

%8*2*0*4?; 

O/0,36C7/D(7 

0,11 

3,68 

0,11 

3,68 

0,059 

1,75 

0,059 

1,75 

$-++3 36C7/D(7*4 3,79 3,79 1,809 1,809 

-H;L@8CM7I:C7 IKCH8D 

2->/0(6E230*6 

=/0,(6*4?; 1@(82 

0,28 

0,30 

0,28 

0,30 

0,08 

1,78 

0,08 

1,78 

$-++3 

38*+32(./15(: 1@(82*4 
0,58 0,58 1,86 1,86 
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) A/6*+, 53./124/00?; 1*1234 38*+32(./15(: 4/B/124 4* 41/: (,-.3/+?: 1*823: =?6 

(7/02(./0. I7035* (, 7300?: 4(70*, .2* 14/9(/  1*5(,  @*6-./00?/ (, 1*82*4 "9*03230 ( 

!/7 "/6(F/1,  (+/G2 ,03.(2/6C0* =*6CF(/ 5*0A/0283A(( 3A/236C7/D(73, 5/2*0*4, 38*+3-

2(./15(:  ( 4?1F(: 1@(82*4, 4 *1*=/00*12( (,*3+(6*4*D* 1@(823, .2* 1*D631-/21< 1 730-

0?+( *8D30*6/@2(./15*; *A/05( 38*+323 (1:*70?: <=6*5, 1*D6310* 5*2*8*; @8( >(,(*-

6*D(./15*; ,8/6*12( <=6*5( 1*82*4 !/0/2 $/+(8/05* ( !/7 "/6(F/1 *=6373G2 <85(+ 1@/-

A(>(./15(+ 38*+32*+ 1 *22/053+( @*6/4?: A4/2*4, 4 2*+ .(16/ >(365(,  *1236C0?/ 9/ 

(116/7-/+?/  1*823  <=6*5 (+/6(  -+/8/00?; 38*+32 1 2(@(.0?+( <=6*.0?+( 2*03+(. 

) 2* 9/ 48/+< -1230*46/0*, .2* 1*823 !/0/2 $/+(8/05* ( !/7 "/6(F/1 :38352/8(,--

G21< 4?1*5*; 5*0A/0283A(/; 16*90?: E>(8*4 (*1*=/00* E2(6=-2(8323),  (D83GB(: @*-

6*9(2/6C0-G 8*6C 4 >*8+(8*430(( 38*+323 4(0*7/6C./15*; @8*7-5A((. !/,-6C232? (,--

./0(< 46(<0(< *=83=*25( <=6*.0*; +/,D(83,6(.0?+( >/8+/020?+( @8/@38323+( 03  1*-

1234 ( 1*7/8930(/ 38*+32(./15(: 5*+@*0/02*4 @8/712346/0 4 23=6. 2.    

 

 3=6(A3 2 – $*1234 38*+32(./15(: 5*+@*0/02*4, +D/7+
3
,  4 ,34(1(+*12( *2 14*;124 

>/8+/020?: @8/@3832*4 
 

�3(+/0*430(/  

5*+@*0/023 

%*028*6C M8-52*A(+ K� M8-52*A(+ �  M8-52*A(+ 

! 

�A/236C7/D(7 24,2 21,1 19,6 18,3 

K/2(63A/232 4,2 3,0 6,8 2,4 

K/2(63A/236C 5,2 4,6 3,2 6,2 

H2(63A/236C 20,2 10,0 8,6 12,4 

H2(63A/232 212,0 254,2 224,6 212,7 

K/230*6,%*==.1. 0,08 0,08 0,09 0,08 

2 – =-230*6 8,8 4,8 8,0 7,8 

1 – @8*@30*6 272,5 236,8 221,8 206,4 

',*=-230*6 109,8 113,0 103,4 124,6 

H2(6436/8(32 1,23 0,59 0,68 1,18 

1 – =-230*6 16,2 14,5 13,2 10,2 

2 – +/2(6 – 1 – =-230*6 218,6 168,5 142,0 186,4 

3 – +/2(6 – 1 – =-230*6 634,7 450,6 420,3 384,4 

1 – D/5130*6 6,2 8,5 6,8 5,8 

H2(653@8(632 27,7 42,4 47,5 45,8 

H2(653@8(032 3,0 3,6 2,9 3,5 

H2(663-832 6,8 8,3 10,2 10,2 

H2(6635232 4,2 6,2 5,8 6,1 

�/(,4/120?; �/2 �/2 �/2 3,2 

M-8>-8*6 23,9 28,8 34,8 31,6 

 

%35 4(70* (, @8(4/7/00?: 7300?:, 5*6(./124* +/230*63 @8( (1@*6C,*430(( 41/: (,--

.3/+?: >/8+/020?: @8/@3832*4 03:*7(21< 03 -8*40/ 5*028*6C0*D* *=83,A3. ) 18340/0(( 1 

5*028*6/+ *2+/./0* +/0CF// 1*7/8930(/ 235(: 0(,5*+*6/5-6<80?: 1@(82*4, 535 1-

@8*@30*6, 1-=-230*6, 3 2359/ @8*(,4*70*D* (,*3+(6*4*D* 1@(823 3-+/2(6-1-=-230*63, 

(+/GB(: 0/@8(<20?; 8/,5(; ,3@3:, @8( (1@*6C,*430(( 41/: >/8+/020?: @8/@3832*4, *1*-

=/00* M8-52*A(+3 !. � (+/00* 5*0A/0283A(< 1-@8*@30*63 4 7300*+ *=83,A/ 03 25% +/0C-

F/, ./+ 4 5*028*6/, 2-=-230*63 03 11,4%, 1-=-230*63 03 37% ( 3-+/2(6-1-=-230*63 03 40%.     

"(03+(53 (,+/0/0(< 5*0A/0283A(( *27/6C0?: 38*+32(./15(: 5*+@*0/02*4  D83>(-

./15( *2*=839/03 03 8(1. 1 ( 2.  
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%*0A/0283A(< 78-D*D* @8*(,4*70*D* (,*3+(6*4*D* 1@(823 2-+/2(6-1-=-230*63,  

2359/ 0(9/ 4* 41/: *@?20?: *=83,A3:, 0* 4 =*6CF/; 12/@/0( - 03 35%, @8( (1@*6C,*430(( 

@8/@38323 M8-52*A(+ � . $*7/8930(/ (,*=-230*63, 4 1*5/ @*6-./00*+ 1 >/8+/023A(/; 

+/,D( @8/@3832*+ M8-52*A(+ K� 03 2,9% 4?F/ ./+ 4 5*028*6/, @8/@3832*+ M8-52*A(+3 

! – 03 13,5% 4?F/.  

 

 
 

!(1. 1. )6(<0(/ >/8+/023A(( 03 5*0A/0283A(G E2(63A/2323, 1-@8*@30*63  

( 2-+/2(6-1-=-230*63 4 1=8*9/00*-1@(82*4300?: 1*53: 

 

%35 (,4/120*, 035*@6/0(/ 4?1F(: 1@(82*4 @8( =8*9/0(( @8*2/53/2 74-+< @-2<+(. 

J/84?; @-2C [2] – E2* 8/35A(< @/8/3+(0(8*430(< 3+(0*5(16*2 1*53 ( 78*99/4*; 56/25( 1 

5/2*5(16*23+( ( 736C0/;F// *=83,*430(/ 4?1F(: 1@(82*4 @* 1:/+/ M. H86(:3 (8(1. 2). 

J/8/3+(0(8*430(/ 

1) $�3-$�-$II�+R-$�N�2=$II�        $�3-$�N�2-$II�+R-$I-$II� 
J(8*4(0*D83703<       �+(0*5(16*23                             �630(0                                   %/2*5(16*23 1 

5(16*23                                                                                                                              =*6// 76(00*; 

            -D6/8*70*; 

             A/@CG  
 

"/538=*51(63,3 

2) R—$I—$II�                               R—$�I+$I2 
%/2*5(16*23                                            �6C7/D(7 

 �65*D*6C7/D(78*D/03,3 

3) R—$�I +                                              RC�2I� 
�6C7/D(7                      ��"·2�+                              $@(82 

 

!(1. 2. I=83,*430(/ 4?1F(: 1@(82*4 @* 1:/+/ M.H86(:3 

 

)2*8*; @-2C *=83,*430(< 1(4-F0?: 1@(82*4 [2] +*90* 8311+328(432C 535 =(*1(02/, 

1@(82*4 (, -D6/4*7*4 (8(1. 3).  

'1:*7< (, E2*D*, -4/6(./0(/ 5*0A/0283A(( (,*=-230*63 +*90* *=P<10(2C 4* – @/8-

4?:, (,03.36C0* =*6CF(+ 1*7/8930(/+ A(12/(03, D6(A(03, D(12(7(03, @8*6(03, 1/8(03 ( 

28/*0(03 4 1*5/, @*6-./00*+ 1 >/8+/023A(/; +/,D( M8-52*A(+*+ !, .2* D*4*8(2 * /D* 

4?1*5*; @8*2/*6(2(./15*; 352(40*12(. 
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)*-,-*./0, 123*4561(6 (7*89-21*52, +*:1* *8;<=1(-> *8.27*,21(6+ 6?* (7 9?56,*-

@*,, 3*1A61-.2A(< 3*-*./0 , =*36, 323 +*:1* 4.6@4*5*:(->, 9,65(B(52=> , .6795>-2-6

,/=*3*C 463-*5(-(B6=3*C 23-(,1*=-( D.93-*A(+2 !. �=-21*,561* ,5(<1(6 .275(B1/0

E6.+61-1/0 4.642.2-*, 12 3*1A61-.2A(F ( @.9?(0 56-9B(0 4.(+6=6C, 2 (+611* 25>@6?(-

@*,, 2A6-256C ( =5*:1/0 GE(.*,, ,0*@<H(0 , =*=-2, <85*B1*?* =8.*:611*?* =*32. '7 4*-

59B611/0 @211/0 ,(@1*, B-* 3*1A61-.2A(< A(35(B6=3*?* 25>@6?(@2 E9.E9.*52 9,65(B(-

52=> ,* ,=60 *4/-1/0 *8.27A20, 4.( B6+ , 8*566 712B(-65>1*C =-6461( 4.( (=4*5>7*,21((

4.642.2-2 D.93-*A(+ � .

$�3$�I (5( $�3$I=%*�

�3=9=1/C 25>@6?(@ �A6-(5-%*�

$�3—$I—$II�

J(.*,(1*?.2@12< 3(=5*-2

$�3          $�3    $�3                         $�3   $�3               $�3     $�3

 - $I2

$�3—$I—$—I�K$� $� $�

$II� $I $�I $�2I�
�A6-*+*5*B12< 3(=5*-2'7*+2=5<1/C 25>@6?(@     '7*89-21*5

$II�
)256.(21*,2< 3(=5*-2

$�3$�3                                      $�3$�3               $�3 $�3             $�3 $�3

C� $� $� $�

        + $�3$I=%*�K            —$I2��"·�2

$I $�2$�2$�2

$II� $II� $I� $�2I�
a-%6-*(7*-                        a-%6-*(7*-        '7*,256.(21*,/C     '7*461-21*5

,256.(21*,2<                  324.*1*,2<             25>@6?(@

3(=5*-2                            3(=5*-2

!(=. 3. $06+2 =(1-672 ,/=L(0 =4(.-*, (7 9?56,*@*,

%23 (7,6=-1*, *=1*,1/+( (=-*B1(32+( E9.E9.*52 , ,(1*+2-6.(256 <,5<F-=< 463-(-

1*,/6 ,6H6=-,2. I8.27*,21(6 E9.E9.*52 (7 463-(1*,/0 ,6H6=-, 4.*-6326- 4* =56@9FH6C

=06+6 (.(=91*3 4): 

9.*1*,/6 3(=5*-/

J63-(1*,/6 ,6H6=-,2                                                          E9.E9.*5

461-*721/

!(=. 4. $06+2 *8.27*,21(< E9.E9.*52 (7 463-(1*,/0 ,6H6=-,

 .6. *8.27*,21(6 E9.E9.*52 4.*(=0*@(- (7 461-*7 (.2+1*7/), 2 -23:6 ?63=*7 (E.93-

-*7/). $56@*,2-65>1*, 9,65(B61(6 3*1A61-.2A(( E9.E9.*52 , =*36 +*:1* *8;<=1(-> ,/-

=*3*C 4*5(?2523-9.*1271*C, ( 463-(1G=-6.271*C 23-(,1*=->F (==56@96+/0 E6.+61-1/0

4.642.2-*,.

 

СН3СНО                                          или                                          СН3СО=КоА 

Уксусный альдегид                                                                         Ацетил-КоА 

                                               СН3—СО—СООН 

                                      Пировиноградная кислота 

 

                        СН3          СН3    СН3                                   СН3   СН3                         СН3     СН3 

                                                    - СО2 

СН3—СО—С—ОН→СН                                     СН                              СН 

 

                   СООН               СО                               СНО                          СН2ОН 
Ацетомолочная кислота                                                                                 Изомасляный альдегид                   Изобутанол 

                                                                          
СООН

                                            

                                    Валериановая кислота 

 

       СН3 СН3                                                    СН3 СН3                     СН3  СН3                         СН3  СН3 

 

CН                                          СН                         СН                          СН 

        + СН3СО=КоА→                       —СО2                   НАД·Н2 

СО                                       СН2СН2СН2 

 

СООН                                     СООН                    СОН                        СН2ОН 
a-Кетоизо-                                                   a-Кетоизо-               Изовалериановый                          Изопентанол 

валериановая                                              капроновая                   альдегид 

   кислота                                                        кислота 
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) 1*53: @*6-./00?: 1 >/8+/02(8*430(/+ +/,D(, *2+/./0* =*6// 0(,5*/ 1*7/8930(/ 

3A/236C7/D(73. "300?; >352 +*9/2 =?2C *=P<10/0 /D* -.312(/+ 4 8/35A(<: 3+(0(8*430(< 

( @/8/3+(0(8*430(< 1 3+(0*5(16*23+(, 1*7/8930(/ 5*2*8?: 4 >/8+/02(8*4300?: 1*53: 

,03.(2/6C0* =*6CF/ ./+ 4 5*028*6/, 3 2359/ =*6// 352(40?+ -.312(/+ 4 =(*1(02/,/ 78--

D(: 4/B/124 (8(1. 5). 

 

 
 

!(1. 5. )6(<0(/ >/8+/023A(( 03 5*0A/0283A(G 3A/236C7/D(73, E2(63A/236<   

( E2(653@8(6323 

 

'1@*6C,*430(/ 41/: >/8+/020?: @8/@3832*4 @8(4/6* 5 10(9/0(G 1*7/8930(< @8*-

12?: E>(8*4: +/2(63A/236< ( *1*=/00* E2(63A/236<, /D* 5*0A/0283A(< -+/0CF(631C @8(-

+/80* 4 2 83,3 @* 18340/0(G 1 5*028*6/+. 

J*15*6C5- *10*40?+ >352*8*+, 46(<GB(+ 03 *=83,*430(/ 3A/236/;, <46</21< 5*0-

A/0283A(< 1@(82*4 ( 36C7/D(7*4, 2* -+/0CF/0(/ 5*0A/0283A(( 3A/236/;, 535 +*90* 

@8/7@*6*9(2C, @8*(1:*7(2 44(7- =*6// 0(,5*D* 1*7/8930(< 36C7/D(7*4 4 *@?20?: *=83,-

A3: @* 18340/0(G 1 5*028*6/+. 

$8/7( *=83,*434F(:1< 16*90?: E>(8*4 4* 41/: *=83,A3: @8/*=6373/2 E2(63A/232. 

J8( E2*+, /D* 5*0A/0283A(< 4 1*5/ @*6-./00*+ 1 (1@*6C,*430(/+ M8-52*A(+3 K�, @* 

18340/0(G 1 5*028*6/+ -4/6(.(631C 03 42,2 +D/7+
3
 ( M8-52*A(+3 �  – 03 12,6 +D/7+

3
. 

)* 41/: *@?20?: *=83,A3: -4/6(.(631C 5*0A/0283A(< 5*+@*0/02*4 E0302*4*D* E>(-

83 – E2(6*4?: E>(8*4 53@8(6*4*; ( 53@8(0*4*; 5(16*2, @8(73GB(: 4(0*+32/8(363+ D38-

+*0(.0?; 45-1 ( A4/2*.0?/ *22/05(. 

�4/6(./0(G 5*0A/0283A(( 4?1*5*5(@<B(: E>(8*4 – E2(663-8323, E2(66352323, @*-

6*9(2/6C0* 153,?43GB(:1< 03 *8D30*6/@2(./15(: 14*;1243: 4(0*+32/8(36*4,  1@*1*=12-

4*436* @8(+/0/0(/ 41/: (116/7-/+?: >/8+/020?: @8/@3832*4.  

$6*90?/ E>(8? *=83,-G21< 4 *10*40*+ 4 @8*A/11/ =8*9/0(<, 4 8/,-6C232/ 235 03-

,?43/+*; =(*6*D(./15*; E2/8(>(53A((, @8*(1:*7<B/; @*7 7/;124(/+ E12/83,. '1:*7< (, 

E2*D*, +*90* @8/7@*6*9(2C, .2* @8(+/0/0(/ >/8+/020?: @8/@3832*4 5*+@6/510*D* 7/;-

124(< 1@*1*=124*436* -4/6(./0(G E12/83,0*; 352(40*12(, .2* 4 8/,-6C232/ @8(4/6* 5 03-

5*@6/0(G 16*90?: E>(8*4 4 *@?20?: *=83,A3:. �1230*46/0 03(=*6// 1-B/124/00?; 

@8(8*12 1*7/8930(< E2(653@8(6323. )* 41/: *@?20?: *=83,A3: @* 18340/0(G 1 5*028*6/+ 

/D* 5*0A/0283A(< -4/6(.(631C =*6// ./+ 03 20 +D/7+
3
. 
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'1@*6C,*430(/ 41/: >/8+/020?: @8/@3832*4 @*46(<6* 03 1*1234 ( 5*0A/0283A(G 

4?1F(: 1@(82*4, 36C7/D(7*4, 3A/236/; ( @8*12?: E>(8*4,1@*1*=124*436* 1(02/,(8*430(G 

4 =*6// 4?1*5(: 5*0A/0283A(<: 4?1*5*5(@<B(: E>(8*4. 

 

.+*-/+. J*6-./00?/ 8/,-6C232? @*724/8973G2 4?1*5(/ 2/:0*6*D(./15(/ 14*;1243 

@8/@3832*4 D8-@@? M8-52*A(+, (: 5*+@6/510-G 352(40*12C ( @*6*9(2/6C0*/ 46(<0(/ 03  

*8D30*6/@2(./15(/ 53./1243 @6*7*4?: 4(0*+32/8(36*4.!3,6(.(< 4 5*0A/0283A(<: 41/: 

6/2-.(: 5*+@*0/02*4 (116/7-/+?: 1*5*4 4/8*<20* *=P<10</21< 83,0*; 352(40*12CG (1-

16/7-/+?: >/8+/020?: @8/@3832*4. 
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