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0<%1;/=0'&- %";)$6/D<,"= &40("= ;$!"94#,1(49 (123,6 01&. )$), ,$74",$6',15 

!%1%"#,15 !$%(49 (115,5 01&. )$), %<)4",$6',15 6$,#C$:0,15 !$%(49 
(73 01&. )$), !$?'-0"( !%1%"#1 (59,8 01&. )$) 0"8". M&"*619" ?$613 94#&"0"( 
64&49 &!<7!%1;,$2<,,- 9 #<-(15 "*'+(0$5 64&"9!"%-#(/9$,,- ?"D,$ !"-&,101 

%4;,1?1 !%121,$?1. M&,"9,1?1 + !%1%"#,$ "*?<D<,4&0' 64&"915 !6"8 9 #<-
-(15 %<)4",$5, ,$-9,4&0' 9<61(15 ?4&0 0$ !%"?1&6"915 "*'+(049, &!%-?"9$,4&0' 
9<#<,,- 64&"9")" )"&!"#$%&09$ ,$ ("%1&0/9$,,- #<%<9,1?1 %<&/%&$?1 64&/. 

B 0$*6. 5 !"#$," ;)%/!"9$,4 9 (6$&1 2$&0(/ !6"8 64&49, 8" 91(",/=0' 
!<%<9$D," 9"#""5"%",,4 :/,(74> 9 %";%4;4 "*'+#,$,'. 

"#$%. 5. >59;9*#((0 %+'+*, @) *-.)(9A,< ;454*#B() *)/))3)5)((+ :9(.1+C 
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L4&1, 8" 91(",/=0' !<%<9$D," 9"#""5"%",,4 :/,(74>, &0$,"96-0' 61-

C< 4,4 % 94# !6"84 64&"9")" :",#/ B(%$>,1. T$%$(0<%,1? + 0"3 :$(0, 8" 0$(4 
($0<)"%4> !"9,4&0= 94#&/0,4 9 Q0<!"943 2$&01,4. 

I<C0/ %<)4",49 5$%$(0<%1;/=0'&- ;*46'C<,,-? 2$&0(1 9"#""5"%",,15 
64&49 9 64&"9"?/ :",#4 "*6$&04 !%"!"%743," #" ;%"&0$,,- 846',"&04 0$ !"0/D-

,"&04 )4#%"6")42,"> &40(1. E4#!"94#," 4 ;%"&0$+ 9$)$ 0$(15 %<)4",49 9 ;$)$6',43 

!6"84 9"#""5"%",,15 64&49. 
S$&0($ 64&49 &!<74$6',")" 746'"9")" 0$ 9"#""5"%",,")" !%1;,$2<,,- + 

,< #"&0$0,'" 9$)"?"= 9 64&"9"?/ :",#4 *46'C"&04 #<%D$9,15 64&")"&!"#$%&'-
(15 "*'+#,$,'. .<%<&42<,$ ?4&7<94&0', )/&0$ )4#%"6")42,$ &40($, ,<"!01?$6',$ 
64&1&04&0', ;,1D<,,- %49,- V%/,0"915 9"# 0$ 4,C4 21,,1(1 9($;/=0' ,$ !<%-
&!<(019/ ;*46'C<,,- !6"84 64&49 @ )%/!1 ;$ %$5/,"( &09"%<,,- ,$&$#D<,' ; 
!%4"%10<0,1? 91("%1&0$,,-? >5 9"#""5"%",,15 0$ ;$51&,15 96$&019"&0<3. 

E1&,"9(1. W,$64; %";%$5/,(49 9($;/+ ,$ ("?!6<(&,< 91("%1&0$,,- ;<-
?<6' 64&"9")" :",#/ B(%$>,1 4 9"#,"2$& ,$ !"0<,743,13 %<;<%9 / ("%1&0/9$,-

,4 ("%1&,1?1 96$&019"&0-?1 64&/. H$-9,4&0' C1%"(")" &!<(0%/ ($0<)"%43 ;$-
51&,"&04 &09"%=+ "*'+(019,4 /?"91 #6- %4;,"!6$,"9")" 91("%1&0$,,- !%1%"#-

,15 %<&/%&49 0$ !"64:/,(74",$6',"&4 64&/. 
H<9,"%?"9$,$ <("6")42,$ &10/$74- 91?$)$+ !%13,-00- %4C<,', 9,$&64-

#"( -(15 2$&0($ @ )%/!1 64&49 ;%"&0$6$ * ;$ %$5/,"( %";C1%<,,- !6"84 64&49, 

!"#$%&'( &)*+'$, 2004, &',. 14.1 
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8" 91(",/=0' !<%<9$D," 9"#""5"%",,4 0$ ;$51&,4 :/,(74>. H$ #$,13 2$& >5 
2$&0(1 #4$?<0%$6'," !%"016<D,4 ;$ 9<6121,"= &<%<# 91#46<,15 ($0<)"%43 ;$-
51&,"&04. K"619$,,- 2$&0(1 !6"8 #<-(15 )%/! ($0<)"%43 ;$51&,"&04 94# &<-
%<#,'"&0$01&012,"> 9<6121,1 9 ?<D$5 "*'+(0$ &0$,"910' !",$# 2-3 4 ,$940' 
4 &0$,#$%0,4 94#516<,,-. 

Q0%/(0/%$ ($0<)"%43 ;$51&,"&04 9 ?<D$5 @ )%/!1 64&49 9($;/+ ,$ 91("-
%1&0$,,- 0$(15 ("%1&,15 96$&019"&0<3 64&/ -( &<%<#"918<094%,4, %<(%<-
$743,4, <("6")42,4 0"8". 

-)/.1"/#1" 
1. ?.+*)1#$ @.A., B%0+"1 C.@. L4&"94 %<&/%&1 B(%$>,1, >5 "5"%",$ 4 91("%1&0$,,-. – 

K.: H$/(. #/?($, 1973. – 526 &. 
2. ?.+*)1#$ @.A. L4&1 B(%$>,1. – K.: H$/(. #/?($, 1992. – 408 &. 
3. D.(+.$" A.E. J1,$?4($ 0$ 0<,#<,74> %";910(/ 64&"9")" )"&!"#$%&09$ L'94981,1// H$/(. 
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?$0191, <("6")42,4 $&!<(01. – K.: @,&010/0 $)%$%,"> <(","?4(1, 2003. – 273 &. 
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.#(/. ,43(. (#9. – D.5EI"D 

CJ:!AKL!!M AF3@NJK!JO OAPAFNLPJ@NJF DLPLCJ!J 

M-JQH BH-RS TCPR=LU@VFRS NA C=-JC DRCWJ!J !A  

=RXJPL!!M :C3FRCJO FR-JCA!V 

E&0$,"96<,", 8" #<%<91,$ -6174 *46"> +9%"!<3&'("> ;$ &9">?1 $(/&012,1?1 5$-
%$(0<%1&01($?1 746("? !%1#$0,$ #6- 91%"*,1709$ 91&"("-(4&,"> %<;",$,&,"> #"8<2-
(1. Y(&!<%1?<,0$6'," 91;,$2<,", 8" ;,$2<,,- $(/&012,"> (",&0$,01 #<%<91,1 -6174 
*46"> +9%"!<3&'("> &0$,"910' 12,1, $ ;$ 91;,$2<,,-? ("?!6<(&,"> $(/&012,"> (",-
&0$,01 >> &<%<#,+ ;,$2<,,- #"%49,=+ 771. J"9<#<,", 8" ;?4,$ 9!619/ #"9D1,1 ;%$;-
(49 #<%<91,1 ,$ C91#(4&0' !"C1%<,,- ;9/("915 ("619$,', ?"#/6- !%/D,"&04 0$ $(/&-
012,"> (",&0$,01 ,<;,$2,4, $ 0$(4 !"($;,1(1 -( "&,"9,$ %<;",$,&,$ 2$&0"0$ 4 6")$-
%1:?42,13 #<(%<?<,0 ;$0/5$,' ;9/("915 ("619$,' ;?4,==0'&- 4&0"0,". 

Senior scientific employee S.S. Merhel – USUFWT 

Determination of acoustic characteristics of European white fir wood and 

influence of length on the acoustic vibration spreading 

It's determined that European white fir wood by its acoustic characteristics is 
completely suitable for making of high quality sounding board. It's experimentally deter-
mined that the value of European white fir wood acoustic constant is 12.1, and by determi-
nation of complex acoustic constant its mean value is 771. It's proved that change of influ-
ence of length wood samples on the speed of acoustic vibration spreading, resilience mo-
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dule and acoustic constant are small, and such indices as main resonant frequency and lo-
garithmic attenuation decrement of acoustic vibration change greatly. 

1. :'258 

!"#$% &'"( )*+,-./012( +,03. * 4'+012#5 +(/,6(5 7.63+("16,8 / 9'*-

6':6,8 ;*+,-#. <,6( =>03+':()310% > 9,"1?' / @("1A. 6( -'*@.61 @, B(+-(3. 

!2'031 @.+.*#6# 5*,/6#5 -,+'@ *#=6(:()310% >C,*(C# +,03>, ,0,&"#*, 6( *#-

0,2,4'+'%5 B(+-(3. D(2#C :#6,C, 2+(?,E &>@. @.+.*#6(, =+>&(6( = -'*6':6#5, 

( 6. = -'*@.66#5 +(/,6'* B(+-(3. F@6(2 $% >C,*( 6. =(*G@# *'@-,*'@() $#C 

*#C,4(C, 3,C> ?, 6. 3'"12# *#0,3( C'0$.*,03' 6.+.C., ( / -,*6,3( 6(0(@G.61 

=6(:6, *-"#*() 6( %2'031 @.+.*#6#. H(*@%2# $#C >C,*(C 6( +'=6#5 *#0,3(5 

6.+.C. =(4,3,*"%E31 +'=6' =( %2'03E "'0,C(3.+'("#. 

I.+.*#6( %"#$' &'",8 )*+,-./012,8 6(4(@>) @.+.*#6> %"#6# =*#:(/6,8 

=( 88 ,@6,+'@6#C &'"#C 2,"1,+,C, (". @.?, C.6A#C &"#02,C. <,6( 6. C() 

0C,"%6#5 5,@'*, 88 @.+.*#6( -+%C,*,",26#03( '= @+'&6#C# +':6#C# -+#+,03(-

C#, / ?'"16'03E > 0>5,C> 03(6' 480 24/C
3
 [1]. F06,*6' J'=#2,-C.5(6':6' 5(-

+(23.+#03#2# %"#$' &'",8 )*+,-./012,8 &"#=12' @, @.+.*#6# %"#6# =*#:(/6,8. 

I.+.*#6( %"#$' &'",8 )*+,-./012,8, %2 ' %"#6# =*#:(/6,8, ) *#0,2,%2'06#C +.-

=,6(606#C -#",C(3.+'(",C @"% *#+,&6#$3*( +.=,6(3,+'* @.+.*'%6#5 C>=#:-

6#5 '603+>C.63'*. K( *'@C'6> *'@ %"#$' &'",8 )*+,-./012,8, @.+.*#6( %"#$' 4'-

C("(/012,8 C() ?'"16'031 > 0>5,C> 03(6' 430 24/C
3
 [1]. < %"#$' 0#&'+012,8 *'@-

0>36' 0C,"%6' 5,@#, (". * 6'/ ) 0C,"%6' 2"'3#6#, %2' *#@'"%E31 0C,">. L(+(2-

3.+6,, ?, %"#$% 0#&'+012( ".4A( =( '6A' -,+,@# %"#$', ( ?'"16'031 88 > 0>5,C> 

03(6' 360 24/C
3
 [1]. H %"#$' 0#&'+012,8 3(2,G *#+,&"%E31 +.=,6(606' -#",C(-

3.+'("#. !"#$% M.C.6,*( +,03. * 4,+(5 M.+.@61,8 N='8. I.+.*#6( %"#$' M.C.-

6,*( &.= 0C,"%6#5 5,@'*, (". * 6'/ ) 0C,"%6' 2"'3#6#. O'"16'031 88 > 0>5,C> 

03(6' 3(2( G, %2 * %"#$' 0#&'+012,8 – 360 24/C
3
 [1]. <,6( @,&+. -'@@()310% 0>-

A'66E, 88 3(2,G *#2,+#03,*>E31 @"% *#+,&6#$3*( +.=,6(606#5 -#",C(3.+'-

("'*. !"#$% 2(*2(=12( +,03. * 4,+(5 H(5'@6,4, B(*2(=>. I.+.*#6( %"#$' 2(*-

2(=12,8 &.= 0C,"%6#5 5,@'*, ,@6,+'@6,4, &'",4, 2,"1,+>, ?'"16'031 88 > 0>5,-

C> 03(6' 380 24/C
3
 [1]. <#2,+#03,*>E31 %"#$E 2(*2(=12> @"% *#+,&6#$3*( +.-

=,6(606#5 -#",C(3.+'("'*. F$'6EE:# +'=6' -,+,@# @.+.*#6# %"#$', C,G6( 

03*.+@G>*(3#, ?, *,6( =( 0*,8C# J'=#2,-C.5(6':6#C# 5(+(23.+#03#2(C# 6. 

4'+A( =( +.=,6(606> @.+.*#6> %"#6# =*#:(/6,8, %2( $'"2,C -+#@(36( @"% *#-

+,&6#$3*( *#0,2,%2'06#5 +.=,6(606#5 -#",C(3.+'("'*. 

2. ;1'2$&1."$ <$.+$&&= 2$ >,21+)4&0 <$'$+) 

F@6')E = *(G"#*#5 (2>03#:6#5 5(+(23.+#03#2 @.+.*#6#, %2( 6(/&'"1A 

*(4,C, *-"#*() 6( %2'031 =*>:(66% @.+.*'%6#5 C>=#:6#5 '603+>C.63'*, ) (2>0-

3#:6( 2,603(63( !  > )/(4 "#$% !  [2, 3], %2( *#=6(:()310% C,@>".C -+>G6,03' & 

> '() 3( 88 ?'"16'03E " > 24/C
3
 (&,, *+(5,*>E:#, ?, *#+(= 2

cE "#  -+#/C. 

=6(:.66% A*#@2,03' -,A#+.66% =*>2> > @.+.*#6' " > %/", 3,@' (2>03#:6> 2,6-

03(63> A *#=6(:#C, =( J,+C>",E: 

 
3*

&

*

c
! ## . (1) 
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M.+.@ '6A#5 C.3,@'* *#C'+E*(66% -(+(C.3+'*, 6.,&5'@6#5 @"% *#=6(-

:.66% (2>03#:6,8 2,603(63#, ) +.=,6(606#/ C.3,@. M>31 $1,4, C.3,@> -,"%4() 

* 3,C>, ?,, %2?, 6( ,@6,C> 2'6$' =+(=2( @.+.*#6# @.%2,8 @,*G#6# l  =&>@#3# 

=*>2,*' 2,"#*(66%, 3, * 61,C> *#6#26>31 =*>2,*' 5*#"'. 9+# $1,C> 6( :(03,-

3(5, 6( %2#5 @,*G#6( =+(=2( @.+.*#6# l  2+(36( -'*5*#"' ( 2/$# kl , 

!,3,2,1#k ), 6( -+,3#".G6,C> 2'6$' =+(=2( 0-,03.+'4(3#C.310% C(20#C("16( 

(C-"'3>@( 2,"#*(61, 3,&3, *#6#26.66% +.=,6(606#5 %*#?. <=@,*G =+(=2( @.-

+.*#6# >3*,+EE310% 03,%:' =*>2,*' 5*#"' = ->:6,03%C# 6( /,4, 2'6$%5. 

P.=,6(606( :(03,3( +,-f , -+# %2'/ 6(03() -.+A#/ +.=,6(60, *'@-,*'@() 

,06,*6'/ +.=,6(606'/ :(03,3' @.+.*#6# (,06,*6,C> 3,6>), ( *#?' +.=,6(606' 

:(03,3# 
k

f  ( !,3,2#k ) – ,&.+3,6(C. 

Q*#@2'031 -,A#+.66% =*>2> > @.+.*#6' c , %2( 6.,&5'@6( @"% *#=6(:.66% 

(2>03#:6,8 2,603(63#, *#=6(:(E31 :.+.= ,@6> = +.=,6(606#5 :(03,3 
k

f  

( !,3,2,1#k ), *#C'+%6> %2 :(03,3> 
k

f  6( %2'/ @,0%4()310% C(20#C("16( (C-"'-

3>@( 2,"#*(61 6( -+,3#".G6,C> 2'6$' =+(=2(, 3( @,*G#6> =+(=2( l  =( J,+C>",E: 

 kflc
k

/2# . (2) 

K(/:(03'A. " *#=6(:(E31 =( ,06,*6,E +.=,6(606,E :(03,3,E +,-f : 

 +,-flc 2# . (3) 

F@6(2, *#0,2( '63.60#*6'031 *#-+,C'6E*(66% =*>2> @.+.*#6,E =(&.=-

-.:>)310% 6. 3'"12# -+>G6'03E / *'%=2'03E, (". / =@(36'03E C(3.+'("> -,4"#-

6(3# .6.+4'E =*>2,*#5 2,"#*(61 [2, 3]. R +.=>"13(3' -,4"#6(66% .6.+4'8 =&>@-

G.6' =*>2,*' 2,"#*(66% > @.+.*#6' = :(0,C =4(0(E31. 

<3+(3# .6.+4'8 > @.+.*#6' *6(0"'@,2 -,4"#6(66% ,$'6EE31 2,.J'-

$')63,C *3+(3 %, %2#/ 6(&"#G.6, C,G6( *#=6(:#3# -, A#+#6' +.=,6(606,8 

2+#*,8, =6%3,8 6( ,@6'/ = +.=,6(606#5 :(03,3 @.+.*#6#, =( J,+C>",E: 

 
+,-f

f&
#% , (4) 

@.: +,-f  – +.=,6(606( :(03,3( @.+.*#6# (6(/:(03'A. – $. ,06,*6(, 3,&3, -.+-

A( +.=,6(606( :(03,3(); f&  – A#+#6( 0C>4# :(03,3, *#=6(:.6( -, +.=,6(6-

06'/ 2+#*'/ 6( +'*6' 2/1 , *'@+(5,*(6,8 *'@ C(20#C("16,4, =6(:.66%. 

S,4(+#JC':6#/ @.2+.C.63 =(3>5(61 =*>2,*#5 2,"#*(61 d  > ./  *#=6(-

:("# '= 0-'**'@6,A.66%: 

 %!'#d . (5) 

<#=6(:.66% -#3,C,4, (2>03#:6,4, ,-,+> 610!(  > "%#$ !2/  C() -+(2-

3#:6. =6(:.66% @"% %2'06,8 ,$'62# (2>03#:6#5 *"(03#*,03./ @.+.*#6#, %2#/ 

*#=6(:(E31 =( J,+C>",E: 

 c!"#( . (6) 

I"% 2,C-".206,8 ,$'62# (2>03#:6#5 *"(03#*,03./ @.+.*#6#, =,2+.C(, 

*-"#*> 88 -+>G6,03' 3( *'%=2,03' 6( %2'031 =*>:(66% @.+.*'%6#5 C>=#:6#5 
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'603+>C.63'* @,$'"16'A. *#2,+#03,*>*(3# 2,C-".206> (2>03#:6> 2,603(63> 

0  > )/(4 "#$% ! , %2> * [3] =(-+,-,6,*(6, *#=6(:(3# %2 *'@6,A.66% (2>03#:6,8 

2,603(63# !  @, 2,.J'$')63( *3+(3 .6.+4'8 %: 

 
%!"

#
%

#
cA

K . (7) 

9,+#03'031 ( , % ' *,",4'031 W , % @.+.*#6# *#=6(:(E31 =( *'@,C,E 

03(6@(+36,E C.3,@#2,E, ,-#0(6,E > [2]. 

3. B,<5/(2$2) +1'/0+-,&( $"5'2)4&)3 3$#$"2,#)'2)" +,#,.)&) =/)90 

I"% *#=6(:.66% (2>03#:6,8 2,603(63# ! , 2,.J'$')63( *3+(3 .6.+4'8 %, 

-#3,C,4, (2>03#:6,4, ,-,+> (  3(, *'@-,*'@6,, 2,C-".206,8 (2>03#:6,8 2,6-

03(63# 0  &>", .20-.+#C.63("16, *#=6(:.6, A*#@2'031 -,A#+.66% =*>2> c  > 

*#0>A.6#5 =+(=2(5 @.+.*#6# %"#$' 3( =6%3, 85 +.=,6(606' 2+#*' 6( +.=,6(6-

06'/ :(03,3' =( @,-,C,4,E C.3,@> .".23+,66,8 @'(46,03#2# (2>03#:6#5 *"(0-

3#*,03./ @.+.*#6# [2]. H+(=2# @.+.*#6# %"#$' =(*@,*G2# 2100 CC 3( -,-.+.:-

6#C -.+.3#6,C 20)20 CC &>"# *#+'=(6' *=@,*G *,",2,6 '= C,@."16#5 @.+.* 

I+,4,&#$12,4, IST. P.=>"13(3# *#C'+E*(61 A*#@2,03' =*>2> c  3( -(+(C.3-

+'* +.=,6(606,8 2+#*,8 +,-f  ' f& , ( 3(2,G +,=+(5>62> 6( 85 -'@03(*' (2>03#:-

6,8 2,603(63# ! , 2,.J'$')63( *3+(3 .6.+4'8 % -#3,C,4, (2>03#:6,4, ,-,+> (  

3( 2,C-".206,8 (2>03#:6,8 2,603(63# 0  -,@(6, * 3(&". 1 ' -,2(=(6' 4+(J':6, 

6( +#0. 1. 

!"#$. 1. %&'($)*"*+ ,+'-".&--/ "0(1*+.-+2 3"4"5&*46, 7&4&,+-+ /$+86 #6$9: 
34+ ,9$9;91*6 %11#W , 394+1*91*6 %72#(  *" 79,<+-6 '4"'06, %l 1,2#  

l , 

%  

+,-f , 

'1  

f& , 

'1  

c , 

"% /  

" , 

3/ %#$  

& , 

'()

! , 

)/(4 "#$% !

0 , 

)/(4 "#$% !
%  

610!( , 

"%#$ !2/  

d , 

./  

2,1 1200 104 5040 431 10,95 11,69 136 0,086 2,17 0,270
1,8 1430 60 5148 430 11,55 11,97 285 0,042 2,21 0,132
1,5 1720 40 5160 430 11,46 11,98 521 0,023 2,22 0,073
1,2 2165 40 5196 428 11,56 12,14 674 0,018 2,22 0,058
0,9 2880 60 5184 432 11,61 12,00 571 0,021 2,24 0,065
0,6 4250 74 5100 428 11,13 11,92 701 0,017 2,18 0,054
0,3 8470 115 5082 431 11,13 11,79 842 0,014 2,19 0,043
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%+1. 1. ="$&<-61*) "0(1*+.-+2 2"4"0*&4+1*+0 7&4&,+-+ /$+86 ,67 79,<+-+ '4"'06,: 

) – +,-45)5"546 7)"8489; 2 – :4$)+9;%<754$4 =,#+,%,58) -)8>?)5@;  
3 – #4%/:,#"546 )#>"897546 #45"8)589 

4. :)'&1.") 

F3+#C(6' +.=>"13(3# *#C'+E*(61 @(E31 =C,4> 3,:6'A. ,$'6#3# (2>0-

3#:6' *"(03#*,03' @.+.*#6# %"#$' &'",8 )*+,-./012,8, ( 3(2,G -,+'*6%3# 85 '= 

=6(:.66%C# *-"#*> 6( 6#5 @,*G#6# =+(=2'*. 7., > 0*,E :.+4>, @(031 =C,4> 

=+,&#3# *#06,*,2, ?, @.+.*#6( %"#$' +'=6#5 -,+'@ =( 0*,8C# (2>03#:6#C# -(-

+(C.3+(C# *'@-,*'@() *#C,4(C +.=,6(606#5 -#",C(3.+'("'*. 

<03(6,*".6,, ?, @.+.*#6( %"#$' &'",8 )*+,-./012,8 =( 0*,8C# (2>03#:-

6#C# 5(+(23.+#03#2(C# 6. 4'+A( =( +.=,6(606> @.+.*#6> %"#6# =*#:(/6,8, 

%2( $'"2,C -+#@(36( @"% *#+,&6#$3*( *#0,2,%2'06,8 +.=,6(606,8 @,?.:2#. 

U20-.+#C.63("16, *#=6(:.6,, ?, =6(:.66% (2>03#:6,8 2,603(63# @.+.*#6# 

%"#$' &'",8 )*+,-./012,8 03(6,*#31 12,1 C
4
/(24!0), ( =( ,$'62,E 2,C-".206,8 

(2>03#:6,8 2,603(63# 88 0.+.@6) =6(:.66% @,+'*6E) 771 C
4
/(24!0). I,*.@.6,, 

?, =C'6( *-"#*> @,*G#6# =+(=2'* @.+.*#6# 6( A*#@2'031 -,A#+.66% =*>2,-

*#5 2,"#*(61, C,@>"% -+>G6,03' 3( (2>03#:6,8 2,603(63# 6.=6(:6', ( 3(2' -,-

2(=6#2# %2 ,06,*6( +.=,6(606( :(03,3( ' ",4(+#JC':6#/ @.2+.C.63 =(3>5(61 

=*>2,*#5 2,"#*(61 =C'6EE310% '03,36,. 
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