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On the base of developed method of solving problems of planar stress state in non-stationary plastic-elastic model the prob-
lem of crack cleavage was solved when non-stationary pressure is applied. The non-stationary pressure time dependence is lin-
ear and area of that pressure has not changed. The crack is growing when maximal stresses in the area of top of crack are ab-
sent. There were determined dependences of plastic and elastic deformation energies and areas of plastic deformations for dif-
ferent values of stress intensity.
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 3 1- /!536 *%! <' ),",4':'%! "24, & 0"'7'< '(  $)"*+, & 0"'(0!6! "*B *4$  3 (M)CS ! . / 1 2
1 2 exp( M)dC C A #% # 9$

*#!4', :! ,A,07'4 ,  $)"*+,  3 02- - -eff i! # )"' 02 1- ( )T a! # ( 273) exp( ( 273))c T b h T% % # %  , = 42/'=# '#, 7!
44$+$=7&53, :! 13 0!#2"0$ "*B *=7&53 [1], /!4+' $ 7"2:' ' 9@2%&L*=7&53  $ 4'5!7* 12=8 0!#2"0' 2 42/@*4$=7&53 ),",-
@*/!4$ 5270' 7$0, :!@' @2%3 4257"3 7"2:' ' 9 !4* @*%$ 0!#2"0$ 1. N$"$#,7"' a1, c, b, h, C1, C2, 2 Ad 1'( 9$%,+ !57,B
($"$07,"'9*;7& 4%$57'4!572 /!5%2/+*4$ !6! )!%20"'57$%2< !6! #$7,"2$%*. D%3 4'9 $<,  3 $07*$%& !8 /!4+' ' l
7"2:' ' * 0!+ 'B "!96%3/*4$ 'B #!#, 7 <$5* 4'0!"'57!4*4$453 7$0'B $%6!"'7#. ?0:!  $B@2%&L2 9 $<,  3 @*/&-
30'(  $)"*+, & 9'34%3%'53  , 4 0!#2"12 1, $ 4 0!#2"12 2, 7!/2 7"2:' $ )"!5*4$%$53  $ !/ * 0!#2"0* 44,"(. J!#2"0$ 2
57$4$%$ 0!#2"0!; 1. O52  $)"*+,  3 ),","$(!4*4$%'53 /%3 9@2%&L, !8 7"2:' '. P$0 "!@'%!53 )!0' 452  $B@2%&L2
 $)"*+,  3  , 9 $(!/'%'53 4 0!#2"12 1.

I@<'5%, 2 )!%3 /,A!"#$12B 4'0!"'57!4*4$%'53 /%3 4'9 $<,  3 )%$57'< !8 2 )"*+ !8 50%$/!4'( , ,"62B /,A!"-
#$128 [5]:

1 1E - , E - , ( , , ).
2 2

e e p p
ij ij ij ijij ijU dxdy U dxdy i j x y

  
! ! !"" "" (16)

4.  !"#$%& '(&#)*&+),
D%3 "!9"$(* 024 #$7,#$7'< !8 #!/,%2 0!#)$07 !6! 9"$90$ 29 57$%2 15Q2HRST 9$57!5!4$ ! #,7!/ 502 <, '( "29-

 '1& 92 9#2 ;4$ '# 0"!0!# "!9@'773 *9/!4+ !5,B Ox ( N ,%,#, 724) 2 Oy ( M ,%,#, 724). J"!0 #2+ 7!<0$#' "!9@'773
@*4  $B#, L'# 4 !0!%2 4,"L' ' 7"2:' ' 2  $ #,+$( 9"$90$. Q$"$07," 'B "!9#2" 0!#2"!0 4 "$/2*52 1-2 ## 42/ 4,"L'-
 ' 7"2:' ' /!"24 ;= 5,",/ &!#* "!9#2"* 9," $ 4')"!@*4$ !6! #,7$%* (0,05·##). U!9@'773 9$ <$5!# "24 !#2" ,.

U,9*%&7$7' "!9"$(* 024 5,",/ 2(  $)"*+, & * 0!#2"0$( )!@%'9* 4257"3 7"2:' ' 9$ 42/ !5 !  ,4,%'0'(  $4$ 7$-
+, &, 0!%' * /'50",7'9!4$ 2B 9$/$<2 )%$57'< 2 /,A!"#$128 42/5*7 2, 9257$4%3%'53 29 "!9"$(!4$ '#' /%3 1, 7"* 0!#2"-
0'  $ !5 !42 0%$5'< '( !/ !<%,  '( $5'#)7!7'< '( 9$%,+ !57,B ). 1.2 [9] 9 4'0!"'57$  3# JGH (15). D%3 0!#2"!0 1, 6
(/'4. "'5. 1@) )"' 0.01##,x ! 3 0.04 ##y ! 0 "29 '13  , ),",4':*4$%$ 0,3%.

H$ "'5. 2-9 42/!@"$+, ! ",9*%&7$7' !@<'5%,  3 /,30'( 4$+%'4'( /%3 #,($ 20' "*B *4$  3 4,%'<' 9$ 7$0'(
9 $<, & )$"$#,7"24: 0!,A212= 7 9#21 ,  3 #$7,"2$%* *V =0,05; L=60 ##; B=10·##; l =3 ##; t$ = 5·10-4 5; A =2,5 ##;

01p ! 8 MNa; 02p ! 10 MNa; M =60; N =77. H$B#, L'B 0"!0 "!9@'773 /!"24 ;4$4 0,02 ##, $  $B@2%&L'B 2,6 ##

( minx$ =0,02 ##; miny$ =0,04 ## (%'L, ),"L'B L$"); maxx$ =2,6 ##; maxy$ =0,6 ##), T =50!.

W"$A20' "!9"$(!4$ !8 9$%,+ !572 42/ JGH I
eK 5,",/ 2(  $)"*+, &  $ )"!/!4+,  2 !52 40%;<,  3 @2%3 B!6! 4257"3

(0!#2"0$ 1  $ 5(,#2 "'5. 1@) /4!4'#2" !8 #!/,%2 0!#)$07 !6! 9"$90$ ("'5. 2) 542/<$7&, :! 9 "!94'70!# )"!1,5* /,A!-
"#*4$  3 9"$90$ 4 "$92 ),",4':,  3 )"*+ '# JGH I

eK "24 3 I I*
e eK K! ! 78,3 MNa # , /,302  $)"*+,  3 ( $)"'0%$/

-yy ) * 12B 7!<12 #! !7!  'B ($"$07," 9@2%&L,  3 9#2 ;;7&  $ 0!%'4 'B, $ 4 "$92 ),",4':,  3 )"*+ '# JGH I
eK

"24 3 I I** 111,7 MNa #e eK K! ! , 0!%'4$  3  $)"*+, &  $@*4$;7& @2%&L!8 2 7, 5'4 !572. X*12%& $, 5*12%& $ 9 7"'0*7-

 '0!#, )* 07'" $, 5*12%& $ 9 (",57'0!# 2 5*12%& $ 9 0"*+,<0!# %2 28 57!5*;7&53 42/)!42/ !  $)"*+, & -xx , -yy ,

-xy ,  $)"*+,  3 7,0*<!572 -S 7$ 2 7, 5'4 257&  $)"*+, & -i .

I@<'5%,  3 4'34'%', :! )"' 7,#),"$7*"2 9"$90$ 50 CT  ! 7"2:' $ )!<' $%$ 9@2%&L*4$7'53 4 "$92 ),",4':,  3

)"*+ '# JGH "24 3 I I 60,1 MNa #e e
cK K! 1 . D!5%2/+,  3 9$%,+ !572 /!4+' ' 7"2:' ' 42/ I

eK ("'5. 3) /$= #!+%'-

4257& 574,"/+*4$7', :! 0!%' 2 7, 5'4 257&  $)"*+, &  $@*4$= 9 $<,  3 I I*
e eK K! , )"!1,5 9@2%&L,  3 /!4+' ' 7"2-

:' ' 57$= 2 7, 5'4 2L'# (29  $@$6$7! @2%&L'#' )"'"!57$#' /!4+' ' 29 9@2%&L,  3# I
eK .

N25%3 /!536 ,  3 )"*+ '# JGH 9 $<,  3 1 1 169,4 MNa #e e
dK K! 1  $)"*+,  3 -xx 2 -yy )!<' $;7& 9#, L*4$-

7'53 (/'4. "'5. 2). O 1,B #!#, 7 )$"$#,7" I/04257$ ("'5. 4) 4 0!#2"12 1 #$= 0!%'4 'B ($"$07," 29 9$7*($;<!; $#)%2-
7*/!; 2 /!4+' $ 7"2:' ' /!536$= 5,94 ##l ! . > 1&!6! #!#, 7*, 50!"2L 9$ 45,, )!<' $=7&53 )!/$%&L, /!%!#%;4$ -
 3 9"$90$.
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-!". 2. .&#(/0)"12 0&3'4/(00, 4 5$6)'+) 1
0& 3'$7$%/(00) $") 1')8!0! %)7 I

eK
-!". 3. .&#(/0)"12 7$%/!0! 1')8!0! l %)7 I

eK

I@<'5%,  3 9$%,+ !572 )$"$#,7"$ I/04257$ M , 30'B ($"$07,"'9*=  $0!)'<, * * 0!#2"12 1 (@,9 )!5,",/ &! ),",/
4257"3# 7"2:' ') )%$57'< * /,A!"#$12; 42/ I

eK , 42/!@"$+$= "'5. 4. N!0' /,A!"#*4$  3 = )"*+ '# M =0, )!72# *
0!#2"12 1 )!<' $;7& #! !7!  !  $0!)'<*4$7'53 )%$57'< 2 /,A!"#$128 2 * #!#, 7, 0!%' 7"2:' $ "!@'7& ),"L'B 57"'-
@!0, 42/@*4$=7&53 9#2 $ "!97$L*4$  3 0!#2"0' 1 * 9! * 9 #, L'#' 9 $<,  3#' )$"$#,7"$ M (9 $<,  3 M 57"'@0!#
9#, L*=7&53) 2 9 !4* B/, )"!1,5  $0!)'<,  3 M . Y,",9 1, )"' ),",4':,  2 )"*+ '# JGH 9 $<,  3 I

e
cK 9#2 $ M , $

"$9!# 29 7'# 2 4,%'<' $  $0!)'<, !8 4 0!#2"12 1 )%$57'< !8 /,A!"#$128 #$= !51'%312B 'B ( ,#! !7!  'B) ($"$07,".
Z "$92, 0!%' I

eK = I*
eK $#)%27*/$ !51'%312B )$"$#,7"* M 9@2%&L*=7&53, 2, 30 9$9 $<$%!53 4':,, )"' I I

e e
dK K! B!6!

9"!57$  3 *)!42%& ;=7&53.
U'5. 5 2 6 42/!@"$+$;7& 42/)!42/ ! 9$%,+ !572 42/ 7,#),"$7*"' T 5,",/ &!6!  $)"*+,  3 - 7$ )$"$#,7"$ I/-

04257$ M * 0!#2"12 1, !7"'#$ 2 9$ A205!4$ !6! 9 $<,  3 I I0 Ic75,3 MNa #e e eK K K! ! ! * "$92 4"$(*4$  3 "!94'70* 7"2-
:' ' (5*12%& 2 %2 28) )"' /!536 ,  2  $4$ 7$+,  3# 7$0!6! "24 3, $ 7$0!+ * )"')*:,  2, :! 7"2:' $ 54!6! ),"425 !6!
"!9#2"*  , 9#2 ;= [1] (L7"'(!42 %2 28). D%3 )!"24 3  3 )"'4,/, ! 42/)!42/ 2 ",9*%&7$7' 9$/$<2 )%!50!6!  $)"*+, !6!
57$ * (%2 28 29 7"'0*7 '0!#). Z 7'( 4')$/0$(, 0!%' "24, & 7,#),"$7*"' 9$@,9),<*= #!+%'4257& 9@2%&L,  3 "!9#2"*
7"2:' ' )"' 9$/$ !#* I I0

e eK K! (9!0",#$ 2 )"' T =50!) 4 "$92 )%!50!6!  $)"*+, !6! 57$ * 9"$90$ 9  ,"*(!#!; 7"2:'-
 !; 4 9! 2 ),",/ 02 <'0!# 7"2:' ' 4%$57'4'B 4':'B "24, & 5,",/ 2(  $)"*+, & 2  $0!)'<, '( )%$57'< '( /,A!"#$-
12B. ?0:! + )"' ),4 2B 7,#),"$7*"2 (* /$ !#* 4')$/0* 1, T < –100!) "24, &  $)"*+, & /%3 "*(* 7"2:' '  ,/!57$7-
 2B, 7! !@'/4$ )2/(!/' /$;7& !/ $0!42 ",9*%&7$7'.

-!". 4. .&#(/0)"12 3&'&6(1'& 975%)"1&
M %)7 :;< I

eK 4 5$6)'+) 1
-!". 5. .&#(/0)"12 "('(70)=

0& 3'4/(02 - %)7 1(63('&14'! T
4 5$6)'+) 1

-!". 6. .&#(/0)"12 3&'&6(1'& 975%)"1&
M %)7 1(6 3('&14'! T 4 5$6)'+) 1



~ 34 ~  ! " # $ % %&'()*+,-, ./01,./2*.,-, 3.1(45)&6463 174.1 8/5/)/ 94(:4.+/

-!". 7. >)&?'&6! '$*3$7)#4 6&5"!6&#20!= 7$",?041!= 3#&"1!@0!= 7(A$'6&+)B Ep
xx (&, ?, / ) 5), Ep

yy (C, 7, * ) #) )

Ep
xy (%, (, ! ) 6) 4 *$0) 1')8!0!

J!%' 7"2:' $  ,"*(!#$ 2 2 7, 5'4 257&  $)"*+, &  $@*4$= 9 $<,  3 I Ic60,1 MNa #e eK K! 2 (/'4. "'5. 7), )%$5-

7'< 2 /,A!"#$128 Ep
xx , Ep

yy 2 Ep
xy 4' '0$;7& ),",/ 4257"3# 7"2:' '. J!%' 7"2:' $ )!<' $= "*($7'53 2 2 7, 5'4 257&

 $)"*+, &  $@*4$= 9 $<,  3 Ic I I*90,5 MNa #e e eK K K2 ! 2 #$05'#$%& 2 )%$57'< 2 /,A!"#$128 Ep
xx , Ep

yy 2 Ep
xy "!97$-

L!4*;7&53 )!9$ 4257"3# 7"2:' '.

-!". 8. D0('?)E 3#&"1!@0!= 7(A$'6&+)B p
ijU -!". 9. D0('?)E 3'4/0!= 7(A$'6&+)B e

ijU

X*12%& $, 5*12%& $ 9 7"'0*7 '0!# 2 )* 07'" $ %2 28 ("'5. 8) 57!5*;7&53 42/)!42/ ! , ,"62B )%$57'< '( /,A!"#$12B
p
xxU , p

yyU 2 p
xyU . X*12%& !;, 5*12%& !; 9 7"'0*7 '0!# 2 )* 07'" !; %2 23#' ("'5. 9) 9!@"$+, 2 42/)!42/ ! , ,"628 )"*-

+ '( /,A!"#$12B e
xxU , e

yyU 2 e
xyU .

D!5%2/+,  3 "!9)!/2%* )%$57'< '( , ,"62B ( , , )p
ijU i j x y! (/'4. "'5. 8) 9 #!#, 7* ),",4':,  3 )"*+ '# 0!,A212-

= 7!# 2 7, 5'4 !572  $)"*+, & "24 3 I*K 542/<'7& )"! 8( 0!%'4 'B ($"$07,". N"*+ 2 , ,"628 ( , , )e
ijU i j x y! (/'4. "'5. 9)

9@2%&L*;7&53 #! !7!  !, )"' 1&!#* 57"'@0' 4' '0$;7&, 50!"2L 9$ 45,, <,",9 /'50",7 * !@<'5%;4$%& * 5(,#*.
J!%' JGH I 123,9 MNa #eK 3 L7"'(!4$ 2 2 7,# 2L2 9! '  $ /2$6"$#$( 42/)!42/$;7& 4':'# 9 $<,  3# /,A!"#$-

12B. N!#27 !, :! 9! ' #$05'#$%& '( )%$57'< '( /,A!"#$12B (L4'/L, 9$ 45,) )"'%36$;7& /! 42%& !8 )!4,"( 2 7"2-
:' ' 2 88 4257"3 "!97$L!4*=7&53 * #, L )%$57'< ! /,A!"#!4$ !#* #$7,"2$%2 ( 2@'  $#$6$=7&53 )"!"4$7'53 * 7$0*
9! *). ?0:! )"'"257 /!4+' ' 7"2:' ' /!57$7 &! 4,%'0'B, 7! /! @,",624 7"2:' ' )"'%36$=  '90$ 7$0'( 9! )2/4':, !8
)%$57'< !8 /,A!"#$128. >"!9*#2%!, :! 9#, L,  3 "!9#2"24 5270' "!9@'773 /,:! 96%$/'7& 9!@"$+, 2 *  '+ 2B <$57' 2
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/2$6"$#' "!9)!/2%*, !/ $0 L4'/L, 9$ 45, 7$0$  ,"24 !#2" 257& )%$57'< '( /,A!"#$12B #!+, @*7' 4%$57'4$ /' $#2-
< !#* ($"$07,"* )"!5*4$  3 7"2:' '.

5. F!"0$%5!
U!94'39*4$  3 9$/$<2 )%!50!6! /,A!"#!4$ !6! 57$ * /%3 0!#)$07 !6! 9"$90$ /%3 4'9 $<,  3 4'390!572 "*B *4$ -

 3  $ 7"'7!<0!4'B 96' * /' $#2< !#* )"*+ !-)%$57'< !#* A!"#*%;4$  2 9 *"$(*4$  3# )2/"!57$  3 7"2:' ' /$=
#!+%'4257&  $@$6$7! 7!< 2L, 4'9 $<'7' )!%3 )%$57'< '( /,A!"#$12B 2  $)"*+, &, $ 2+ )"' "!94'39*4$  2 04$9257$-
7'< !8 )"*+ !-)%$57'< !8 9$/$<2 )%!50!6! /,A!"#!4$ !6! 57$ *, $ 7$0!+ /$= #!+%'4257& $/,04$7 ! #!/,%;4$7'
)"!1,5 "!9)!45;/+,  3 7"2:' '.

1. K!6/$ !4 O.U., X*%'# W.P. O'9 $<,  3 4'390!572 "*B *4$  3 #$7,"2$%*  $ !5 !42 <'5,%& !6! #!/,%;4$  3 )%!50!6! /,A!"#!4$ !6! 57$ * // S'9.-
(2#. #,(. #$7"2$%24. – 2011. – [ 4. – C. 51–56. 2. K!6/$ !4 O.U. O'9 $<,  3 4'390!572 "*B *4$  3 #$7,"2$%*  $ !5 !42 <'5,%& !6! #!/,%;4$  3 )%!5-
0!6!  $)"*+, !6! 57$ * // O25 '0 J'845&0!6!  $12! $%& !6! * 24,"5'7,7*. X,"23 A29.-#$7.  $*0'. – 2008. – [ 3. – C. 51–56. 3. K!6/$ !4 O.U.,
X*%'# W.P. D' $#2< 'B "!94'7!0 7"2:' ' * 0!#)$07 !#* 9"$90* 9$ )"*+ !-)%$57'< !; #!/,%%; )%!50!6!  $)"*+, !6! 57$ *. // O25 '0 J'845&0!6!
 $12! $%& !6! * 24,"5'7,7*. X,"23 A29.-#$7.  $*0'. – 2010. – [ 4. – C. 51–54. 4. K!6/$ !4 O.U. P"'4'#2" $ /' $#2< $ 9$/$<$ 0! 1, 7"$128 )%$57'< '(
/,A!"#$12B 2  $)"*+, & @2%3 4,"L' ' 7"2:' ' // O25 '0 J'845&0!6!  $12! $%& !6! * 24,"5'7,7*. X,"23 A29.-#$7.  $*0'. – 2009. – [ 2. – C. 51–56.
5. K!+'/$" '0 O.O., X*%'# W.P. \%,#, 7' 7,!"28 )%$57'< !572 7$ #21 !572.– ]&424: X427, 1999. – 676 5. 6. K!%' K., Z^B ," D+. P,!"'3 7,#),"$7*" _(
 $)"3+, 'B. – R.: R'", 1964. – 360 c. 7. R$( , 0! O.`. X!4,"L, 574!4$ ', #,7!/!4 !1, 0' !57$7!< !6! ",5*"5$ 54$" _( 5!,/' , 'B 0! 57"*01'B
/%'7,%& !6! 5"!0$ ^05)%*$7$1''.// T47!#$7'<,50$3 54$"0$, – 2003. – [ 10–11, – X. 112–121. 8. R$( , 0! O.`. U$5<,7 _, #,7!/_ '55%,/!4$ '3
0' ,7'0' 54$"!< _(  $)"3+, 'B ' /,A!"#$1'B. – J',4: "H$*0!4$ /*#0$", 1976. – 320 c. 9. X$4"*0 R.N. R,($ '0$ "$9"*L, '3 ' )"!< !57& #$7,"'$-
%!4. P.2. J!^AA'1', 7_ ' 7, 5'4 !57'  $)"3+, 'B 4 7,%$( 5 7",:' $#'. – J',4: "H$*0!4$ /*#0$", 1988. – 620 5. 10. Q,##' 6 U.O. Y'5%,  _, #,7!-
/_. – R.: H$*0$, 1972. – 399 c. 11. Kubenko V.D., Bogdanov V.R. Planar problem of the impact of a shell on an elastic half-space.// International Applied
Mechanics. – Vol. 31. – [ 6. – 1995. – P. 483–490.
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 ?<>@ <#A BC;=D=##B"8! 8AE$ F?$ BF8$;!G<H!I ;<#= ?! 
%B";!J#$> <F<?<8! G AK=?#$;$ K $E@#<;$  =L$%BI FB8@D#B"8!

 !"#$%&'(! )(*+,$-(. /'!0'(+,12(* 34%42* 5$&6#4('+(!/! 6','#7!+* 34 5!%18$9!)4(15 5'+!%!5 "8', )6#1)*,
:! 6!#;/4< ) !6+15$340$= 54('),* (5$& 6!24+9!)!. 9,*/!)!. 4>! '#$6+12(!. (4)9!#!3'5(!. !,>$+!. +4 /$6',>!#$2-
(!. !,>$+!. )1)'%'((; %! "8',1 )6#1)*) 9!"5$2(!/! 464,4+*, !"(4:'(!/! ;%',(15 ,49'+(15 %)1/*(!5 )'#19!= 6!-
+*&(!"+$, ) 6,16*:'(($ !>5'&'(!"+$ +;/1 +4 ),4?*)4((; "6'018$91 9',*)4((; ,*-$@(!. "1"+'5!.. A4%424 ,!3)';34-
(4 $3 34"+!"*)4((;5 6,1(016* 549"15*5* B!(+,;/$(4. C19!(4(! 6!,$)(;#7(1@ 4(4#$3 ,'3*#7+4+$) %#; ,$3(1? 5!%'#'@
/,4)$+40$@(1? 6!#$) +4 5!%'#$ $56*#7"(!= 46,!9"1540$=. B,!4(4#$3!)4(! )#4"+1)!"+$ !6+154#7(!/! 9',*)4((; (46,;-
5!5 )'9+!,4 +;/1.

The internal geocentric problem of a space vehicle interplanetary transfer is considered. The Patched Conic Approximation is
used. The internal problem consists in the optimization of a finite-thrust manoeuvre between near-earth circular or elliptic orbit
and escape hyperbolic orbit. The thrust finiteness and specificity of engine control is taken into consideration. The Pontryagin's
maximum principle is applied for solving of the problem. The comparative analysis is done for different models of gravitational
field and for the model of impulse approximation. The features of optimal thrust direction control are analysed.

1. I514&#20)"12 3'$C#(6! 1& %!C)' 0&3',654 7$"#)7/(00,
O 5*<$5 2B #,($ 212 0!5#2< !6! )!%&!7* "!94'4$;7&53 /4$ 6!%!4 '(  $)"3#0': #,($ 20$ )!%&!7* 9 /4'6* $#' 4,-

%'0!8 7$ #,($ 20$ )!%&!7* 9 /4'6* $#' #$%!8 736'. D%3 ),"L!6!  $)"3#0*, 30!#* )"'543<, $ 13 57$773, ($"$07," !;
!5!@%'4257; = #$%$ 7"'4$%257& $07'4 '( /2%3 !0 4 )!"24 3  2 9 *52=; 7"'4$%257; )!%&!7*. P!#* 9$/$<2 !)7'#29$128
#$ ,4"24 0!5#2< '( $)$"$724 (JT) 9 /4'6* $#' 4,%'0!8 736' 7"$/'12B ! "!94'39*;7&, 9$57!5!4*;<' )2/(2/ 2#)*%&5 !8
$)"!05'#$128 (GT) $07'4 '( /2%3 !0 7"$=07!"28 [2], 7!@7! 44$+$;7&, :! L4'/0257& JT 9#2 ;=7&53 #'77=4!  $  ,502 -
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