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 !"#$%&'(") *+,*! *$)*')-. /*#.*#*' 0 !"1")23 ,&#&4 *+!&-

+*%02 2 &)&(2,& 2,*+!&5")26 ' $*'!"7"))-. $2$%"7&. *+)&!85"-

)29 2 $*/!*'*5#")29 *+:"0%*'.  !"#(*5") )*'-6 &(;*!2%7 '-#"-

(")29 *+:"0%*' ' /*$("#*'&%"(<)*$%2 '2#"*2,*+!&5")26, 842-

%-'&3=26 /!2$8%$%'2" ;"*7"%!24"$02. #">*!7&?26 )&+(3#&"-

7*;* 2,*+!&5")29.  !2'"#")- !",8(<%&%- $%&%2$%24"$02. 2$-

$("#*'&)26 &(;*!2%7&. 

 !" 621.391.268 

#$%&!' &()*(&%"+ + *,*-+.* +.&()*/$,+0 1 (&)%&1'2 3+3%$#*2 

&(,*) /$,+4 + 3&5)&1&/!$,+4 &(6$"%&1 

 !"#$%& '. ., '#(#)* +.,. 

 

 !"#"$%" 

(1.!2 !3 .&4#&%/5.!6 4#! 7$31&.!! 7!7*52 

$)#&)$*+! ! &.&/!3& %!15$!."$#2&8!! '%/'5*7' 

#&3#&)$*+& )$#*$%9: 7!7*52 $).&#;<5.!' ! 

7$4#$%$<15.!' $)=5+*$%, +$*$#95 4#51.&3.&>5.9 

1/' ;7*&.$%+! .& &%*$.$2.9: .$7!*5/':, *&+!: +&+ 

7&2$/?*9, %5#*$/?*9, &%*$2$)!/!. @$<.$ %915-

/!*A 1%5 :&#&+*5#.9: >5#*9 B*!: )$#*$%9: 7!7*52 

*5:.!>57+$-$ 3#5.!': .5$):$1!2$7*A #&)$*9 % #5&/A.$2 

2&7C*&)5 %#525.! ! &%*$.$2.$7*A #5<!2& ";.+8!$.!#$-

%&.!' B*!: 7!7*52 4#! .53.&>!*5/A.9: ;7!/!': $45#&*$#&.  

D&<.$6 4#$)/52$6, 7%'3&..$6 7 #&3#&)$*+$6 )$#*$%9: 

7!7*52 $).&#;<5.!' ! 7$4#$%$<15.!' $)=5+*$%, '%/'5*7' 

4#$)/52& $).&#;<5.!' ! 7$4#$%$<15.!' $)=5+*$%, .&:$-

1'E!:7' % 4$/5 3#5.!' 1&*>!+& !3$)#&<5.!6. F#! B*$2 !.-

"$#2&8!' $ :&#&+*5#!7*!+&: $)=5+*$%, +$*$#95 *#5);5*7' 

%915/'*A, $)9>.$ $>5.A 7+;1.& !, % /;>C52 7/;>&5, %+/G-

>&5* % 75)' /!CA 4#!)/!3!*5/A.95 #&325#9 $)=5+*$%. 

F5#51 *52 +&+ %%57*! +/&77!"!+&8!G 25*$1$% #5C5.!' 

3&1&> $).&#;<5.!' ! 7$4#$%$<15.!' $)=5+*$%, $7*&.$%!2 

%.!2&.!5 .& !5#&#:!! ;#$%.56 $)#&)$*+! !."$#2&8!!, 

4#!7;*7*%;GE56 % 7!7*52&: $).&#;<5.!' ! 7$4#$%$<15.!' 

$)=5+*$%. ()9>.$ #&772&*#!%&G*7' 7/51;GE!5 ;#$%.! 

$)#&)$*+! !."$#2&8!!: %$77*&.$%/5.!5 !3$)#&<5.!6, %9-

15/5.!5 $)=5+*$%, $85.+& 4&#&25*#$% 75-25.*$%, 7/5<5.!5 

3& $)=5+*&2!, $85.+& 4&#&25*#$%, $).&#;<5.!5, #&74$3.&-

%&.!5 ! 7$4#$%$<15.!5 $)=5+*$% F$1 75-25.*$2 3157A 4$-

.!2&5*7' 7%'3&..&' 7$%$+;4.$7*A *$>5+ )!.&#.$-$ !3$)#&-

<5.!', 4$/;>5..$-$ % #53;/A*&*5 *$6 !/! !.$6 $)#&)$*+!. 

F$1 $)=5+*&2! 4$1#&3;25%&G*7' !3$)#&<5.!' #5&/A.9: 

.&)/G1&529: $)=5+*$%. ,5-25.*9 )!.&#.$-$ !3$)#&<5.!' 

$)9>.$ '%/'G*7' !7:$1.92! 1&..92! 1/' 1&/A.56C5-$ 

$).&#;<5.!' $)=5+*$%. 

F;7*A 4#$!3%$1!*7' $)#&)$*+& ! &.&/!3 4$7/51$%&*5/A-

.$7*! $1.$745+*#&/A.9: !/! 2;/A*!745+*#&/A.9: !3$)#&<5-

.!6.  !""#$%!&'(%)( )*!+,$-(%). 7$7*$!* % #5+$.7*#;+-

8!! !3$)#&<5.!', +$*$#$5 )9/$ 1$ B*$-$ !7+&<5.$ %7/517*-

%!5 15"5+*$% ! C;2$% 1&*>!+& !3$)#&<5.!', .5#&%.$25#.$-

7*! >&7*$*.9: :&#&+*5#!7*!+ +&.&/& 45#51&>! ! *.1.  /0('(-

%)( !+1(2#!& 7$7*$!* % 4#!.'*!! #5C5.!' $ .&/!>!! $)=-

5+*& 1/' +&<1$6 *$>+! !3$)#&<5.!'. 34(%2$ 5$,$6(#,!& 

"(76(%#!& 7$7*$!* % $4#515/5.!! *&+!: :&#&+*5#!7*!+ 75--

25.*$%, +&+ +$$#1!.&*9 85.*#&, #&325#9, '#+$7*A, "$#2&. 

8'(-(%)( 7$7*$!* % $85.+5 *#&5+*$#!6 1%!<5.!' $)=5+*$% 

%$ %#525.!, $7.$%9%&'7A .& &.&/!35 4$%515.!' 75-25.*$% %$ 

%#525.!. 34(%2$ 5$,$6(#,!& !+1(2#!& 7$7*$!* % $4#515-

/5.!! *&+!: :&#&+*5#!7*!+ $)=5+*$%, +&+ +$$#1!.&*9 85.*#&, 

#&325#9, '#+$7*A, "$#2&, 7+$#$7*A, ;7+$#5.!5. (85.5..95 

:&#&+*5#!7*!+! 2$-;* )9*A !74$/A3$%&.9 1/' 4#!.'*!' #5-

C5.!' $) &'$()*+"$%% $)=5+*$% 3&1&..$-$ *!4&. H53;/A*&-

*9 $85.+! 4&#&25*#$% 2$<.$ !74$/A3$%&*A 1/' #5C5.!' 

3&1&>! ,&-)&!&+#"$%. &'/"01&!, .5 !25GE56 .54$7#517*-

%5..$-$ $*.$C5.!' + &.&/!3; !3$)#&<5.!6. D #53;/A*&*5 

7$4#$%$<15.!' $7;E57*%/'5*7' +$##5+*!#$%+& .&4#&%/5.!' 

$4*!>57+$6 $7! 1&*>!+& !3$)#&<5.!6 7 85/AG 4$115#<&.!' 

.&4#&%/5.!' .& 3&1&..96 $)=5+*. 2(,-&3$(!($%" $)=5+*$% 

7$7*$!* % $*.575.!! .&)/G1&529: !3$)#&<5.!6 $)=5+*$% + 

$1.$2; !3 3&1&..9: +/&77$%. 

  

17889:;7<=>;?> ?@7AB:C>;?D 

1EF>=>;?> 7AG>H97< 

&I>;H: J:B:K>9B7< 8>LK>;97< 

3=>C>;?> 

&I>;H: J:B:K>9B7< 

7AG>H97<  

3J?87H J:B:K>9B7< 7AG>H97< 

%B:>H97B?? F<?C>;?M 7AG>H97< 

3J?87H J:B:K>9B7< 8>LK>;97< 

(?;:B;E> ?@7AB:C>;?M 

17889:;7<=>;;E> 
?@7AB:C>;?M 

&A;:BNC>;?> 
7AG>H97<  

):8J7@;:<:;?> 37JB7<7CF>;?> 

&9;>8>;?> 7AG>H9: H 

7F;7KN ?@ @:F:;;EO 

H=:887< 
57FF>BC:;?> ;:JB:<=>;?M 

7J9?P>8H7D 78? ;: @:F:;;ED 7AG>H9 

3J?87H 7A;:BNC>;;EO 7AG>H97< ? 

?O J:B:K>9B7< 

 

@2$. 1 – A"!&!.29 8!*')"6 *+!&+*%02 2)>*!7&?22 ' $2$%"7&. *+)&!85")29 2 $*/!*'*5#")29 *+:"0%*' 
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I5#&#:!' ;#$%.56 $)#&)$*+! !."$#2&8!! % 7!7*52&: 

$).&#;<5.!' ! 7$4#$%$<15.!' $)=5+*$% 4#517*&%/5.& % 

%!15 4!#&2!19 .& #!7. 1. D .54$7#517*%5..$6 )/!3$7*! 

$* 4&#&//5/54!451$%, 4#517*&%/'GE!: ;#$%.! !5#&#:!!, 

4#!%515.9 +#&*+!5 $4!7&.!' #53;/A*&*$% &.&/!3&, 4$/;-

>&529: .& +&<1$2 ;#$%.5. ()9>.$ % 7!7*525 $).&#;<5-

.!' ! 7$4#$%$<15.!' $)=5+*$% $7;E57*%/'5*7' 45#5:$1 

$* $1.$-$ ;#$%.' !5#&#:!! + 1#;-$2; !, % +$.85 +$.8$%, 

1$7*!-&G*7' $1!. !/! $)& %5#:.!: ;#$%.' !5#&#:!! – 

7$4#$%$<15.!5 ! #&74$3.&%&.!5 $)=5+*$%. D 3&%!7!2$-

7*! $* 3&1&>, #5C&529: 7!7*52$6 $).&#;<5.!' ! 7$4#$-

%$<15.!', & *&+<5 % 3&%!7!2$7*! $* !74$/A3;529: 1/' 

#5C5.!' 4$1:$1$%, .5+$*$#95 ;#$%.! !5#&#:!! % +$.-

+#5*.$6 7!7*525 2$-;* $*7;*7*%$%&*A. 

D915/!2 >5*9#5 $7.$%.9: +/&77& 25*$1$% &.&/!3& 

!3$)#&<5.!6, !74$/A3;529: % 7!7*52&: $).&#;<5.!' ! 

7$4#$%$<15.!' $)=5+*$%. J/' +&<1$-$ +/&77& 25*$1$% 

2$<.$ $)$3.&>!*A ;7/$%!' .&)/G15.!', % +$*$#9: 4#!-

25.5.!5 1&..$-$ +/&77& 25*$1$% .&!)$/55 B""5+*!%.$. 

K#$25 *$-$, +/&779 25*$1$% $*/!>&G*7' 4$ +$/!>57*%; 

*#5);52$6 &4#!$#.$6 !."$#2&8!! $) $)=5+*5 ! 4$ %9-

>!7/!*5/A.$6 7/$<.$7*! #5&/!3&8!!. 

1. 4&))"5.6%&$$7" 8"1&#7 2$-;* !74$/A3$%&*A7' 

1/' !325#5.!' +$$#1!.&* 1%!<;E!:7' ! .54$1%!<.9: 

$)=5+*$%, .&)/G1&529: .& $1.$#$1.$2 ! .5$1.$#$1.$2 

"$.5, 4#! 2&/9: $*.$C5.!': 7!-.&//C;2. F#&+*!>57+! 

B*$ 7&296 4$25:$;7*$6>!%96 +/&77 25*$1$%. H5&/!3&8!' 

+$##5/'8!$..9: 25*$1$% 7$7*$!* % *$2, >*$ !3%57*.$5 

3&#&.55 !3$)#&<5.!5 $)=5+*&, +$*$#$5 $)9>.$ .&39%&G* 

B*&/$.$2, 45#525E&5*7' 4$ .&)/G1&52$2; !3$)#&<5-

.!G. J/' +&<1$-$ 4$/$<5.!' B*&/$.& %9>!7/'5*7' 3.&-

>5.!5 .5+$*$#$-$ +#!*5#!'. F$/$<5.!5 B*&/$.&, 4#! +$-

*$#$2 1$7*!-&5*7' 2&+7!2&/A.$5 3.&>5.!5 +#!*5#!', 

#&772&*#!%&5*7' +&+ !325#5..$5 4$/$<5.!5 $)=5+*&. 

F/&*$6 3& 4$25:$;7*$6>!%$7*A +$##5/'8!$..$-$ 4$1:$1& 

'%/'5*7' %97$+&' %9>!7/!*5/A.&' 7/$<.$7*A, .5;7*$6-

>!%$7*A 4#! -5$25*#!>57+!: !325.5.!':, 4#$!7:$1'E!: 7 

$)=5+*$2, ! )$/AC$6 $)=?2 *#5);52$6 &4#!$#.$6 !.-

"$#2&8!! $ .&)/G1&52$2 $)=5+*5. L&+*!>57+!, .5$):$-

1!2$ 3&#&.55 3.&*A !3$)#&<5.!5 $)=5+*& .&)/G15.!'. 

M52 .5 25.55, 4#51/$<5.$ .52&/$ 74$7$)$% 4#5$1$/5-

.!' B*!: .51$7*&*+$% [2,3]. 

2. 9"1&#7 ,1(1%,1%:",0&; ,"<8"$1(6%% 4#51.&3.&-

>5.9 1/' %915/5.!' 1%!<;E!:7' ! .54$1%!<.9: $)=5+-

*$%, .&)/G1&529: .& $*.$7!*5/A.$ $1.$#$1.$2 "$.5. 

(.! $7.$%&.9 .& !74$/A3$%&.!! &4#!$#.$6 !."$#2&8!! 

$ #&3/!>!! 7*&*!7*!>57+!: 7%$67*% $)=5+*& ! "$.&. N&-

4#!25#, 25*$1 O&657$%7+$6 75-25.*&8!! [4] .&!)$/55 

B""5+*!%5. 4#! %915/5.!! %$31;C.9: $)=5+*$% .& "$-

.5 .5)&. (. *#5);5* 3.&>!*5/A.$ 25.AC5 &4#!$#.$6 !.-

"$#2&8!!, >52 +$##5/'8!$..96. N5 *#5);5*7' 3.&*A 

!3$)#&<5.!5 $)=5+*&, $1.&+$ <5/&*5/A.$ .&>&/A.$5 

;+&3&.!5 $)/&7*! !3$)#&<5.!', % 4#515/&: +$*$#$6 7/5-

1;5* !7+&*A $)=5+*. D9>!7/!*5/A.&' 7/$<.$7*A 25*$1& 

O&657$%7+$6 75-25.*&8!! .5%97$+&, + 1#;-!2 5-$ 4#5-

!2;E57*%&2 $*.$7!*7' ;7*$6>!%$7*A + -5$25*#!>57+!2 

!325.5.!'2 $)=5+*&. (*#!8&*5/A.$6 >5#*$6 4$1$).9: 

25*$1$% '%/'5*7' .!3+&' B""5+*!%.$7*A 4#! .&)/G15-

.!! $)=5+*$% .& .5$1.$#$1.$2 "$.5. F5#745+*!%.92 

.&4#&%/5.!52 1&/A.56C5-$ #&3%!*!' 25*$1$% 7*&*!7*!-

>57+$6 75-25.*&8!! 7>!*&5*7' 4#!25.5.!5 2.$-$4#!3.&-

+$%$6 +/&77!"!+&8!! 7 !74$/A3$%&.!52 1$4$/.!*5/A.9: 

4#!3.&+$% !/! 745+*#&/A.9: 1!&4&3$.$% %!15$.&)/G15-

.!' [5]. 

3. 9"1&#7 %915/5.!' $)=5+*$% 7 4$2$EAG -)&-

,1)($,1!"$$&; =%5>1)(6%% [6] $7.$%&.9 .& !74$/A3$-

%&.!! #&3/!>.9: $45#&8!6 /!.56.$6 ! .5/!.56.$6 4#$-

7*#&.7*%5..$6 "!/A*#&8!! !3$)#&<5.!6. J&..96 +/&77 

25*$1$% B""5+*!%5. 4#! %915/5.!! 1%!<;E!:7' ! .5-

4$1%!<.9: $)=5+*$% .& "$.5 '7.$-$ !/! $)/&>.$-$ .5)&, 

% *$2 >!7/5 ! 4#! 2&/9: $*.$C5.!': 7!-.&//C;2. F#5-

!2;E57*%$ B*$-$ 4$1:$1& 3&+/G>&5*7' % .5%97$+!: *#5-

)$%&.!': + $)=?2; &4#!$#.$6 !."$#2&8!!, $4!79%&G-

E56 $)=5+*9 .&)/G15.!'. N&>&/A.$5 85/5;+&3&.!5 .5 

'%/'5*7' $)'3&*5/A.92, .5$):$1!2& /!CA -#;)&' 4$1-

7*#$6+& &/-$#!*2& 4$1 #&325#9 $)=5+*$%. N51$7*&*+$2 

25*$1$% 4#$7*#&.7*%5..$6 "!/A*#&8!! '%/'5*7' *$, >*$ 

1/' !: ;745C.$-$ !74$/A3$%&.!' *#5);5*7' #&3/!>!5 % 

7%$67*%&: 4#$7*#&.7*%5..$6 7*#;+*;#9 $)=5+*& ! "$.&. 

,/51;5* $*25*!*A, >*$ %9>!7/!*5/A.&' 7/$<.$7*A 25*$-

1$% 4#$7*#&.7*%5..$6 "!/A*#&8!!, +&+ 4#&%!/$, 25.AC5, 

>52 ; +$##5/'8!$..9: 25*$1$%, .$ )$/AC5, >52 ; 7*&*!-

7*!>57+!: 25*$1$% 75-25.*&8!!. 

4. 9"1&#7 -)&,1)($,1!"$$&-!)"8"$$&; =%5>1)(-

6%% !3$)#&<5.!6 $#!5.*!#$%&.9 .& #5C5.!5 3&1&>! 

%915/5.!' 1%!<;E!:7' $)=5+*$%, .&)/G1&529: .& $1-

.$#$1.$2 !/! .5$1.$#$1.$2 "$.5. F#!.8!4 #&)$*9 4$-

1$).9: &/-$#!*2$% $7.$%&. .& %9'%/5.!! *&+!: !325.5-

.!6, 4#$!7:$1'E!: 7 *5>5.!52 %#525.! % .&)/G1&52$6 

4$7/51$%&*5/A.$7*! !3$)#&<5.!6. M5$#5*!>57+$5 !77/5-

1$%&.!5 $7.$% B*$-$ +/&77& 25*$1$% )9/$ 4#$%515.$, % 

>&7*.$7*!, % #&)$*&: [7,8]. (7.$%.92 4#5!2;E57*%$2 

#&772&*#!%&52$-$ 4$1:$1& '%/'5*7' %$32$<.$7*A $#-&-

.!3&8!! 4$/.$7*AG &%*$2&*!>57+$-$ #5<!2& ";.+8!$.!-

#$%&.!' 7!7*529 $).&#;<5.!' ! 7$4#$%$<15.!' $)=5+-

*$%, 4#!>?2 7/$<.$7*A ! .5$1.$#$1.$7*A .&)/G1&52$6 

785.9 .5 '%/'5*7' 4$25:$6 1/' ;745C.$-$ #5C5.!' %$3-

/$<5..9: .& 7!7*52; 3&1&>. P*$* "&+*$#, .&#'1; 7 .5%9-

7$+$6 %9>!7/!*5/A.$6 7/$<.$7*AG #5&/!3&8!!, 15/&5* 

;+&3&..96 +/&77 25*$1$% $1.!2 !3 .&!)$/55 45#745+*!%-

.9:. Q/&%.92 .51$7*&*+$2 !3%57*.9: 25*$1$%, 4$7*#$-

5..9: .& $7.$%5 4#$7*#&.7*%5..$-%#525..$6 "!/A*#&-

8!! !3$)#&<5.!6, '%/'5*7' .5%$32$<.$7*A !: .54$7#51-

7*%5..$-$ 4#!25.5.!' 4#! .&/!>!! -5$25*#!>57+!: !7+&-

<5.!6 .&)/G1&52$6 4$7/51$%&*5/A.$7*! !3$)#&<5.!6. 

M52 .5 25.55, 4#$)/52& !74$/A3$%&.!' 4#$7*#&.7*%5.-

.$-%#525..9: 25*$1$% %915/5.!' $)=5+*$% 4#! .&/!>!! 

4#5$)#&3$%&.!6 725E5.!' )9/& #5C5.& 4;*?2 %%515.!' 

4#$851;#9 $85.!%&.!' 4&#&25*#$% -5$25*#!>57+!: 4#5-

$)#&3$%&.!6 ! %.575.!' ;7$%5#C5.7*%$%&.!6 % &/-$#!*2 

%915/5.!' $)=5+*$% [9]. F#$1$/<&G*7' !77/51$%&.!' % 

.&4#&%/5.!! !74$/A3$%&.!' 25*$1$% %#525..$6 $)#&-

)$*+! !3$)#&<5.!6 4#! )$/55 7/$<.9: *!4&: -5$25*#!-

>57+!: 4#5$)#&3$%&.!6. (1!. !3 4$1:$1$% + #5C5.!G 

B*$6 3&1&>! 4#! 5%+/!1$%9: 4#5$)#&3$%&.!': !3$)#&<5-

.!6 #&772&*#!%&5*7' % 1&..$6 7*&*A5. 

()3$# $7.$%.9: +/&77$% 25*$1$% 4$+&39%&5*, >*$ $.! 

.5 $)5745>!%&G* % 4$/.$6 25#5 #5C5.!5 %75: 3&1&>, 

7$$*%5*7*%;GE!: ;#$%.'2 !5#&#:!! $)#&)$*+! !."$#-

2&8!!, 4#517*&%/5..92 .& #!7. 1. D >&7*.$7*!, +$##5/'-
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1!$..23 4$56$5 4$7%$/'8* /!9: %24$/.!*: $18.+; +$$#-

5!.&* $)<8+*$%, & %=8 $=*&/:.28 4$56$52, 4$ =;*!, '%/'-

>*=' ?8*$5&?! %258/8.!' $)<8+*$%. @/' #8&/!7&1!! 

4#$185;# $)#&)$*+! !."$#?&1!!, =$$*%8*=*%;>A!6 5#;-

-!? ;#$%.'?,  #&7#&)$*&.2 =481!&/:.28 ?8*$52. B&4#!-

?8#, 5/' %$==*&.$%/8.!' !7$)#&C8.!3 =/;C&* 4$56$52, 

!=4$/:7;>A!8 4#$=*#&.=*%8..$-%#8?8..;> "!/:*#&1!>, 

?8*$52 .$#?&/!7&1!! -!=*$-#&?? ! 5#;-!8 [1]. D8*$5 

#&7?8*+! ! 4&#&?8*#!7&1!! $)8=48E!%&8* 48#86$5 .& 

;#$%8.: $18.+! 4&#&?8*#$% =8-?8.*$%. , 4$?$A:> ?8*$-

5$% *#&8+*$#.$-$ &.&/!7& $=;A8=*%/'8*=' =/8C8.!8. 

(18.+& 4&#&?8*#$% $)<8+*$% 4#$!7%$5!*=' #&7/!E.2?! 

?8*$5&?! *8$#!! $4*!?&/:.$3 "!/:*#&1!!. @/' #8&/!-

7&1!! =$4#$%$C58.!' $)<8+*$% #&7#&)$*&.2 =481!&/:-

.28 ?8*$52 ;4#&%/8.!' 4#!%$5&?! 4$%$#$*.$-$ ;=*#$3-

=*%&, $)8=48E!%&>A!8 %2=$+;> *$E.$=*: =$4#$%$C58.!' 

5&C8 4#! +#&*+$%#8?8..26 4#$4&5&.!'6 $)<8+*$% [10]. 

F&=4$7.&%&.!8 $)<8+*$% ?$C8* 4#$!7%$5!*:=' = !=4$/:-

7$%&.!8? G/8?8.*$% *8$#!! #898.!3 !/! = 4$?$A:> 

.83#$..26 =8*83. ,*#;+*;#& *!4$%$3 =!=*8?2 $).&#;C8-

.!' ! =$4#$%$C58.!' $)<8+*$% ?$C8* !?8*: %!5, 4#85-

=*&%/8..23 .& #!=. 2. 

 

 

 !". 2 – #$%&'$&%( "!"$)*+ ,-.(%&/).!0 ! ",1%,2,/3).!0 ,-4)'$,2 

F8&/:.&' =!=*8?& $).&#;C8.!' ! =$4#$%$C58.!' 

$)<8+*$% E&=*$ $)<85!.'8* % =8)8 =$%$+;4.$=*: #&7-

/!E.26 ?8*$5!+ &.&/!7& %!7;&/:.$3 !."$#?&1!!, $*.$-

='A!6=' + #&7/!E.2? $4!=&..2? %298 +/&==&?. 

H.&E!*8/:.23 !.*8#8= 4#85=*&%/'8* #&7#&)$*+& ?8-

*$5$% %258/8.!' $)<8+*$% .& =/$C.$? "$.8 % ;=/$%!'6 

-8$?8*#!E8=+!6 4#8$)#&7$%&.!3 !7$)#&C8.!'. 

I(,JKB(LMK HK@KNO. I;=*:  !x,yg  – !7%8=*.$8 

!7$)#&C8.!8 "$.&,  !x,ygM  – !7$)#&C8.!8 "$.& % 

=!=*8?8 +$$#5!.&*, =%'7&..$3 = .&)/>5&8?2? !7$)#&-

C8.!8?,  !"#$ ,, –  !"#$!%& '( $!)&*+ ,-+-.!&+*$, 

*,"%'$-/0"1 !$)2"3*$* ,+!*4+-#*$- "!  -42/3-!.*-

5* "#*4+-6! "7 *& *%"&!28 * "#*4+-6! "7 9* - 

 !x,yg . 

:-9")%"+;!. &*<);  -42/3-!.*5* "#*4+-6! "7 % 

)**+3" -&-."  !00 , yx . =,+!3!2". 327 >&*( &*<)" %2!-

3;/0"! $!2"<" ': f – 7+)*%&8 9* -, 3!9*+."+*$-  *-

5* 5!*.!&+"<!%)"." ,+!*4+-#*$- "7.", r  – 4" -+ '( 

,-+-.!&+, !3" "< *! # -<! "! )*&*+*5* %**&$!&%&$;!& 

 -2"<"/ *4?!)&- $ +-%%.-&+"$-!.*( &*<)!, h  –  7+-

)*%&8 *4?!)&-  -42/3-!.*( %@! ', l –  -42/3-!.*! 

# -<! "! 7+)*%&",  

 !20 zxz ",N~ ,  !20 zyz ",N~  –  !)*++!2"+*$- - 

 '! 5-;%%*$' %2;<-( '! $!2"<" ' % "#$!%& *( 3"%,!+-

%"!(, *,"%'$-/0"! %2;<-( '! 3!9*+.-@"" "#*4+-6!-

 "7, %$7#-  '! % ,+!2*.2! "!. %$!&- $ -&.*%9!+!, #  

–  *+.-28 '( 4!2'( A;. 3-&<")-: ),0(~ 2
#"# N . B*53- 

.*3!28 9*+."+*$- "7 7+)*%&"  -42/3-!.*5* "#*4+--

6! "7 $ &*<)!  !00 , yx  ".!!& %2!3;/0"( $"3: 

 ! #$$%& hrrfl 1 , (1), 

 !yxM zyzxgf %%& 00 , , (2), 

 ! ''
(

)
**
+

,
-%.$.%

/%.$.
&

cossin

,sincos

yx

yx
gx,ygM

 (3). 

C+!3,*2-5-!&%7, <&* ),(~ maxmin ccRh , 53! 

maxmin ,cc  – ." ".-28 * " .-)%".-28 * $*#.*6 '! 

7+)*%&" &*<!)  - "#*4+-6! "", ,+"<D.  

 ! minmax, ccyx %00#" . 

C;%&8, )-)".-2"4* .!&*3*. [11], ,*2;<! ' *@! )" 

,-+-.!&+*$ !$)2"3*$- ,+!*4+-#*$- "7 "#*4+-6! "7 

 !.-/ ˆ,ˆ,ˆ  " "#$!%& - ,2*& *%&8 +-%,+!3!2! "7 *A"4)" 

*@! "$- "7. C+!3,*2*6"., <&* )*.,* ! &' >&*5* %2;-

<-( *5* $!)&*+-  !#-$"%".' " +-%,+!3!2! '  *+.-28-

 * % "#$!%& '." 3"%,!+%"7.": 

 !  !  !  !.-/&.-/ pppp ,, , 

 !  !2,ˆ~ /-"// Np ,  ! '
(
)*

+
, "-- /-

2,N~p
 

,  

 !  !2,ˆ~ .".. Np , (4) 

53!  !.-/ ,,p  – %*$.!%& -7 -,*%&!+"*+ -7 ,2*&-

 *%&8 +-%,+!3!2! "7 ,-+-.!&+*$ ,+!*4+-#*$- "7; 
2
/-"  

– 3"%,!+%"7 *@! )" %.!0! "7, 
2
."  – 3"%,!+%"7 *@! )" 

;52- ,*$*+*&-. E"%,!+%"" *@! )" %.!0! "7 ,* x  " y  

,*2-5-!. +-$ '." *3 *( " &*( 6! $!2"<" ! 
2
/-" . 

B-)". *4+-#*., "#$!%& ' $!2"<" ':  !yxg , , l , 
2
z" , 

2
#" ,  !.-/ ˆ,ˆ,ˆ , 2

/-" , 
2
." . F!*41*3".* $ &*<)!  !00 , yx  

,+" 7&8 +!A! "! *  -2"<"" *4?!)&-, &* !%&8  -(&" r̂ , 

)*&*+-7 7$27!&%7 *@! )*( 327 r . B+!4*$- "7 ) -25*-

+"&.; #-3-/&%7 $ 9*+.! F!(.- --C"+%* -: 

%1&& p)0r/1r(
 

P , 

maxp)1r/1r( 2&&& $
 

P ,                        (5) 

53! %p  – #-3-  *! # -<! "! $!+*7& *%&" 2*6 *5* 

$'3!2! "7, $p  – $!+*7& *%&8 ,+-$"28 *5* $'3!2! "7, 
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 !"!#$% &!'()$ *+", -$ ./-/0/#!1$)$ 23"4- !2"/-

-$',)!5! 1+*!#$ 2$#$-6"#!1 $'5!#/"-$ 1+&6'6)/% 

!*76 "!1. 

89:9;<9 =>?>@<. A2"/-$',)!6 #6B$CD66 2#$-

1/'! &'% 2!."$1'6))!E 0$&$F/ !2#6&6'%6".% 1+#$(6-

)/6-: 

 !  !
"
#
$ %&%

'
,,0

;,1
*

0

 !"#$%&'()*+,(-+

l% !*
lu  (6) 

5&6  !l%  – !")!B6)/6 2#$1&!2!&!*/%, 

 !  !
 !0/

1/

'
'

'%
rlp

rlp
l , (7)

 

0%  – 2!#!5!1!6 !")!B6)/6 2#$1&!2!&!*/%, 

 !1/ 'rlp ,  !0/ 'rlp – 3.'!1)+6 2'!")!."/ #$.2#6-

&6'6)/% %# !."/ )$*'C&$6-!5! /0!*#$(6)/% 2#/ )$'/-

F// / !".3"."1// !*76 "$ .!!"16"."16))!. G#/ /.2!',-

0!1$)//  #/"6#/% ;6E-$)$-G/#.!)$ 0%  1+F/.'%6".% /0 

3.'!1/%: 

 !
 !

(
%&%

'') pdlrlp

l 0

0/   (8) 

A2#6&6'/- 3.'!1)3C 2'!")!.",  !1/ 'rlp . G#/ 

1'r  /0 (1) .'6&36", F"! %# !.", )$*'C&$6-!5! /0!-

*#$(6)/% l  %1'%6".%  !-2!0/H/6E )60$1/./-+I #$.-

2#6&6'6)/E  !hp  /  !*p : 

 !  !  !*phprlp +''1/ , (9), 

5&6 +  – ./-1!' .14#" /. G!. !', 3 

 ! minmax, ccyx (,,*- , "!, 2#6)6*#65$% 1'/%)/6- B3-

-$ *  )$ 2'!")!.",  !1/ 'rlp , *3&6- .F/"$",, F"! 

 !  !
."

.
#
$ //

('''
.,0

;,
1

1/ minmax
minmax

*,$#%

ch % !*
c hprlp  (10) 

AH6)/- 3.'!1)!6 #$.2#6&6'6)/6  !0/ 'rlp . ?'% 

J"!5! 1)$F$'6 )$E&4- #$.2#6&6'6)/6  !fp  %# !."/ 

&6K!#-/#!1$))!5! K!)$. <0 (2), (3) .'6&36" 

 !  !
 !  ! 0

0
1

2
3
3
4

5

6(7(87((

9(7(87(
'

cossin

,sincos

00

00

yx

yx

zyzx

zyzx
gf . (11) 

A*!0)$F/- $#53-6)"+ K3) H//  !yxg ,  F6#60 x:  / 

y:  / 2#6!*#$036- /I: 

 !yxgf :: ,'  

 ! 97777: (8(8' sincossincos 00 yxx zzyx  

 ! 67777: (8((8(' cossincossin 00 yxy zzyx  
 (12) 

8$..-!"#/- 16'/F/)+, 0$ 'CF6))+6 1 . !* / 1 (12), 

!*!0)$F/1 /I x; , y; . G!. !', 3 ./."6-$ .'3F$E)+I 

16'/F/) x; , y;  2!'3F6)$ 1 #603',"$"6 2!1!#!"$ ./.-

"6-+ 16'/F/) xz , yz , "! x; , y;  %1'%C".% )60$1/./-

-+-/ 5$3..!1+-/ .'3F$E)+-/ 16'/F/)$-/ . 2'!")!-

."%-/ #$.2#6&6'6)/%, #$1)+-/  !2,0 zN - . 

?$'66, 1+2!')/1 1 (12) .'6&3CD3C 0$-6)3: 

777 <8' ˆ , 999 <8' ˆ , 666 <8' ˆ , 2!'3F/-: 

9<(9(;(7<87<': sin'ycos'x xx  

66;77: <(((<8<(' ˆcos'sin' yy yx
 (13) 

5&6 77 ˆsinˆcos' 00 yxx 8' , 77 ˆcosˆsin' 00 yxy 8(' . 

L6'/F/)+ 9< , 6< , 7<  %1'%C".% !" '!)6)/%-/ 

/."/))+I 0)$F6)/E 2$#$-6"#!1 2#6!*#$0!1$)/E !" /I 

!H6)! . A)/ – )!#-$',)+6, H6)"#/#!1$))+6 / )60$1/-

./-+6 .'3F$E)+6 16'/F/)+ . &/.26#./%-/ 96- , 96- , 

7-  .!!"16"."16))!. G#/)/-$% 5/2!"603 ! -$'!."/ 7< , 

0$-6)/- "#/5!)!-6"#/F6. /6 K3) H// #$0'!(6)/%-/ 

M6E'!#$, !"*#$.+1$% .'$5$6-+6 1"!#!5! / 1+.B/I 2!-

#%& !1: 1cos =<7 , 77 <=<sin . M!5&$ (13) 2#/-6" 

1/&: 

9;79: <((<8(' xx yx 'ˆ'  

6;76: <((<((' yy xy 'ˆ'   (14) 

?'% )$I!(&6)/% #$.2#6&6'6)/%  !fp , 116&4- 1 

#$..-!"#6)/6 "!F 3  !yx ˆ,ˆ , 0$&$))3C 1+#$(6)/%-/ 

9779 ˆˆsinˆcosˆˆ'ˆ 00 (8''(' yxxxx  

6776 ˆˆcosˆsinˆ'ˆ 00 (8('(' yxyy   (15) 

N"$ "!F $ 2#6&."$1'%6" .!*!E #603',"$" !"!*#$(6-

)/% "!F /  !00 , yx  2!.#6&."1!- 61 '/&!1$ 2#6!*#$0!1$-

)/%, 0$&$))!5! !H6) $-/  !769 ˆ,ˆ,ˆ . G#/-6)%% #$0'!(6-

)/6 M6E'!#$ K3) H//  !yxg :: ,  1 ! #6.")!."/ "!F-

 /  !yx ˆ,ˆ , 2#/1!&% 2!&!*)+6 .'$5$6-+6, 2!'3F/-: 

 !  !  !  !

 !  !  !  !.ˆ,ˆˆ,ˆ

'
ˆ,ˆ

'
ˆ,ˆ

ˆ,ˆ,

6;9;

7::

<((
>

>
8<((

>
>

8

8<00
1

2
33
4

5

>
>

(
>

>
8='

yx

yx

y

yxg

x

yxg

x
y

yxg
y

x

yxg
yxggf

 (16) 

L 26#1!- 2#/*'/(6)// f  %1'%6".% 5$3..!1!E .'3-

F$E)!E 16'/F/)!E. ;$E&4- 64 -$"6-$"/F6. !6 !(/&$-

)/6 / &/.26#./C: 

 !  !yxgfE ˆ,ˆ'  (17) 

 (18)

 

O /.2!',0!1$)/6- 2!)%"/% 5#$&/6)"$ /0!*#$(6)/% 

1+#$(6)/6 (18) 2#/)/-$6" 1/& 

 !  !  !  !2222

2

ˆ,ˆ
'

'
ˆ,ˆ zyxg

x

y
yxgfD --- 967 8?8@

A

B
C
D

E
00
1

2
33
4

5
(

?' , 

5&6 00
1

2
33
4

5

>
>

>
>

'?
y

g

x

g
g , .  (19) 

G!. !', 3  !  !  !*pfprlp +'' 0/ , "! /. !-$% 

2'!")!.", #$.2#6&6'6)/%  !0/ 'rlp  *'/0 $   5$3..!-

1!E .! .'6&3CD/-/ -$"6-$"/F6. /- !(/&$)/6- / &/.-

26#./6E: 

 !  !yxgrlE ˆ,ˆ0/ '' , (20) 

 !  !

 !  ! 2222

2

2

0

*96

7

---

-

88?8

8@
A

B
C
D

E
00
1

2
33
4

5

(
?''

zyxg

x

y
yxgrlD

,

'

'
,/

 (21) 
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1$23*&%/''  !"#$  %& %'()* %& +(), )',- *$.)/,-

 )',$"  !1/ "rlp  (7), 0'+)(-1%/ (6) 0 (8), +)(%203 '($-

#%&4$$ +.!*0() +.0 /,0/ .$5$ 0/ )  !(0200 )67$8,! * 

,)28$  !00 , yx : 

 !  !
#
$
% &'"

"
,,0

;'0/,1
*

 !"#$%&'()*+,(-+

rlp% !*
lu  (22) 

9#$ +).)9 '&  )+.$#$(/$,'/ 01 ')), )5$ 0/: 

 !
 !

(
&'"

"") pdlrlp

rlp '0/

0/ . (23) 

:!803 )6.!1)3, .$5$ 0$ )  !(0200 )67$8,! +.0 0-

3!$,'/, $'(0 *$(020 ! l   $ +)+!#!$, *  ! %1001 *( (p  

#)*$.0,$(- ;" 0 ,$.*!( #(/ .!'+.$#$($ 0/ 

 !0/ "rlp . < +.),0* )3 '(%2!$ +.0 03!$,'/ .$5$ 0$ 

) +.0'%,',*00 =) ! * ,)28$  !00 , yx . >).3!(- ) ?,) 

+.!*0() 3)@ ) 1!#!,- '($#%&403 )6.!1)3: 

 !  !  !
#
$
% "+(

" (

.,0

;0/ˆ,ˆ,1
ˆ

*,$#%

rlDpdlyxg% !*
r  (24) 

A#$'-  !(pd  – +)(%50.0 !  ! %1001 *( (p  #)*$.0-

,$(- )9) 0 ,$.*!(! #(/  ).30.)*!  )" 9!%'')*)" '(%-

2!" )" *$(020 ;. 

:!803 )6.!1)3, 1 !/ =) )*)$ 01)6.!@$ 0$ 

 !yxg , , )B$ 80 *$(020   !,-. ,, , #0'+$.'00 2
z/ ,  

2
.-/ ,  

2
,/ ,  2

0/ , 3)@ ) +.)01*$',0 )+,03!(- )$ +) 8.0-

,$.0& C$"3! !–D0.') ! *;#$($ 0$ )67$8,! +%,E3 

+.)*$.80 +)+!#! 0/  !6(&#!$3)9) 1 !2$ 0/ /.8)',0 l  

*  ! %1001 *( (p  #)*$.0,$(- ;" 0 ,$.*!( /.8)',0, 

B$ ,.0.)*!  ;"  ! *$(020 $  !yxg ˆ,ˆ .  

D)/' 03 8!2$',*$  ;" '3;'( *;.!@$ 0" (21), (24). D.0 

#$=).3!B0/F 01)6.!@$ 0/  !06)(-50$ )50680 013$.$ 0/ 

/.8)',0 +.0'%,',*%&, *6(010 .$180F +$.$+!#)* /.8)',$". 

D)?,)3% * ,!80F )6(!',/F 50.0 % #)*$.0,$(- )9) 0 ,$.*!(! 

 $)6F)#03) %*$(020,-. C!+.),0*, * ,$F 3$',!F, 9#$ 01)6.!-

@$ 0$ )# ).)# ), #$=).3!B00  $ *;1;*!&, 6)(-50F )50-

6)8, 0 #!@$  $6)(-5)$ 013$ $ 0$ /.8)',0 '*0#$,$(-',*%$, ) 

 !(0200 )67$8,!. 

A!3$,03, 2,) +.0  $01*$', )3 =) )*)3 01)6.!@$ 00 

 !yxg ,  0 #0'+$.'00 !##0,0* )9) 5%3!, #(/ 0F )B$ 80 

3)@ ) 0'+)(-1)*!,- +)#F)#;, +.$#()@$  ;$ * [12]. < B$-

()3 +.$#(!9!$3;" +)#F)# /*(/$,'/ )6)64$ 0$3 +)#F)#! 

[9] 0 '*)#0,'/ 8  $3% +.0 ),'%,',*00 *.!4$ 0/ 01)6.!@$ 0/. 

GHIDJKLMJC:NOPCQJ LIIOJRS<NCLT. R(/ ?8'+$-

.03$ ,!(- ;F 0''($#)*! 0" 6;( *;6.!  *0#$)'&@$, +.)-

#)(@0,$(- )',-& 231 8!#. (9,24 '$8% #;), ')#$.@!40" 

01)6.!@$ 0$ #*0@%4$9)'/ !*,)3)60(/. S, )5$ 0$ '09-

 !(/5%3 ')',!*(/() )8)() 12. D.0 '7E38$ '&@$,! )'- #!,-

208! +)*).!20*!(!'- )+$.!,).)3 *'($# 1! !*,)3)60($3 0, 

8.)3$ ,)9), +.)0'F)#0( 8.$  #!,208!. I&@$, ' /, B0=.)*)" 

8!3$.)" DMK 21F04 ' +.)9.$''0* )" .!1*E.,8)". K!13$. 

8!@#)9) 8!#.! *0#$)'&@$,! ')',!*(/( 640F480 ,)2$8. 

SB$ 8! +!.!3$,.)* $*8(0#)*! +.$)6.!1)*! 0/ *;+)(-

 /(!'- +) B$ ,.!(- )" )6(!',0 8!#.! .!13$.)3 256F256 

,)2$8. <;#$($ 0$ )67$8,)* +.)01*)#0()'- * B$ ,.!(- )" 

2!',0 8!#.! .!13$.)3 400F400 ,)2$8. H!#.; *0#$)'&@$,! 

6;(0 0'8!@$ ; *'($#',*0$ ,%.6%($ , )',0 !,3)'=$.;. 

H)(02$',*$  ;30 +!.!3$,.!30, F!.!8,$.01%&4030 8!-

2$',*) *;#$($ 0/ )67$8,)* 6;(0 2!',),! +.!*0(- )9) *;-

#$($ 0/ 0 2!',),! ()@ )9) *;#$($ 0/. R(/ *;20'($ 0/ 8)-

(02$',*$  ;F +!.!3$,.)* 0'+)(-1)*!(0'- 8!#.; *0#$)+)'-

($#)*!,$(- )',0 '  )3$.!30 50, 60, 100, 150, 200. L1)6.!-

@$ 0/ 8!#.)* '  )3$.!30 50 0 200 +.$#',!*($ ;  ! .0'. 3. 

 

 

!) 8!#. U 50 
 

6) 8!#. U 200 

 !". 3 – #$%&' (!%)*+*",)%*($-),./*"-!, !"+*,.0*($//*1 +&! !"",)%*($/!23 

 

G,!()  ;$ #!  ;$ 6;(0 '=).30.)*! ; *.%2 %& ' 

+)3)4-& 9.!=02$'8)9) .$#!8,).! #(/ 8!@#)9) 01 +/,0 

8!#.)*, +) 8),).;3 +.)*)#0(!'- 8)(02$',*$  !/ )B$ -

8!. G,!()  ;$ #!  ;$ +.$#',!*(/&, ')6)" 60 !. ;$ 

01)6.!@$ 0/, $#0 02 ;$ +08'$(0 8),).;F ')),*$,',*%-

&,  !(020& )67$8,!, !  %($*;$ –  !(020& =) ! * #! -

 )" ,)28$. R(/ %+.)4$ 0/ ?8'+$.03$ ,! ?,!()  ;$ 

#!  ;$ =).30.)*!(0'-  $ #(/ 8!#.)*  !njil ,, , +.0-

*$#E  ;F  ! .0'. 3, ! #(/ 8!#.)*, +)(%2$  ;F +)'($ 

+)*).),! ?,0F 01)6.!@$ 0"  ! %9)(  !,̂( . L'F)# )$ 0 

?,!()  )$ 01)6.!@$ 0/ #(/ #*%F'),)9) 8!#.! *0#$)-

+)'($#)*!,$(- )',0 +.0*$#$ ;  ! .0'. 4. 

 



 

 

 

50 

 

 ) !"#$%&$' !($)* +'&!' &  , %*' -200,  

.$%/'*0&12$' .$/$*$21 

 

)) 32 4$&&$' !($)* +'&!' &  , %*' - 200 

 !". 4 – #"$%&'%( ! )*+,%''%( !-%./+0('!1 '+ &23$"%*%4 5+&/( 2!&(%"60(*+ 

 

5 .*$6'""' !""4'%$/ &!7 )84! .$"2*$'&8 # * ,2'*!-

"2!,! /8%'4'&!9 %49 * (4!:&8# . * /'4!:!&  !  ! s! , 

0%' 22

zs !!! "# $%  – "1;; *&$' <=> $?!)$,  

$6'&!/ &!9 ";'@'&!9. A49 2$0$, :2$)8 .$"2*$!2B ,*!-

/1C # * ,2'*!"2!,! /8%'4'&!9, / *B!*$/ 4"9 . * ;'2* 

?!*!&8 %$/'*!2'4B&$0$ !&2'*/ 4  d , ! .*! , +%$; 

'0$ (& :'&!! /8:!"494 "B : "2$2  .* /!4B&$0$ /8%'-

4'&!9 $p̂  ! : "2$2  4$+&$0$ /8%'4'&!9 &p̂ . 

D  *!". 5 .*!/'%'&8 # * ,2'*!"2!,! /8%'4'&!9, 

.$41:'&&8' .*! * (4!:&8# (& :'&!9# /'4!:!&  !  ! 

s! . E*! /8:!"4'&!! : "2$2 !"2!&&$0$ ! 4$+&$0$ /8-

%'4'&!9 .*$!(/$%!4$"B 1"*'%&'&!' *'(14B2 2$/ .$ 

/"'; $)* ) 28/ ';8; , %* ;. =*'"2 ;! &  ,*!/8# 

$2;':'&8 $.$*&8' 2$:,!, .$ ,$2$*8; "2*$!4!"B 0* -

F!,!. G!"4  $,$4$ ,*'"2$/ $)$(& : C2 (& :'&!9 

?!*!&8 %$/'*!2'4B&8# !&2'*/ 4$/ d  / % &&8# 

2$:, #. 

 

 
 !". 5 – 7+/+5*(/!"*!5! 28&(,('!1 9/! /+-,!:'8$ -'+:('!1$ 9+/+4(*/%2 

 

H& 4!( # * ,2'*!"2!, /8%'4'&!9 .$, (8/ '2, :2$ !"-

.$4B($/ &!' .*'%4 0 ';$0$ .$%#$%  .$(/$49'2 .$/8"!2B 

: "2$21 .* /!4B&$0$ /8%'4'&!9 &  4-6% ! $%&$/*';'&&$ " 

32!; "&!(!2B : "2$21 4$+&$0$ /8%'4'&!9 )$4'' :'; / 2 

* (  .*! $%&$; ! 2$; +' (& :'&!! . * ;'2*  d . 

D  *!". 6 .*!/'%'&8 )!& *&8' !($)* +'&!9, .$41:'&-

&8' / *'(14B2 2' /8%'4'&!9 $)I',2$/ " * (4!:&8;! . -

* ;'2* ;!  40$*!2; . J ;'2&$ (& :!2'4B&$ ;'&B?'' ,$-

4!:'"2/$ &'/'*&$ /8%'4'&&8# 2$:', &  *!". 6 ()) .$ "* /-

&'&!C " *!". 6 ( ). G "2$2  .* /!4B&$0$ /8%'4'&!9 &  *!-

"1&, # $%&  ! 2  +' ! * /&  0,7. 

KLHMNJHONP. A49 .*$/'*,! * )$2$".$"$)&$"2! * "-

";$2*'&&8# .$%#$%$/ / *' 4B&8# 1"4$/!9# & )4C%'&!9 

)84 "$(% & ; ,'2 "!"2';8 $)& *1+'&!9 ! "$.*$/$+%'&!9 

%/!+1@!#"9 $)I',2$/. K (* )$2 &&87 ; ,'2 "$"2$!2 !( 

/!%'$, ;'*8, .$/$*$2&$0$ 1"2*$7"2/ , .4 28 //$%  !($-

)* +'&!7 ! %/1# ,$;.BC2'*$/ " .*$6'""$* ;! Pentium 4 (3 

QQ6). E'*/87 ,$;.BC2'* *'? '2 ( % :! $6'&,! . * ;'2-

*$/ 0'$;'2*!:'",!# .*'$)* ($/ &!7,   &  /2$*$7 /$(4$+'-

&8 ( % :! /8%'4'&!9, $)& *1+'&!9,  & 4!(  2* ',2$*!7 

%/!+'&!9 $)I',2$/, /( !;$%'7"2/!9 " .$4B($/ 2'4'; ! 

1.* /4'&!9 .$/$*$2&8; 1"2*$7"2/$;. >);'& % &&8;! 
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3$@#% 8)3+-&,$.!30 )'%4$',*(/$,'/ +) '$,/3 Ethernet 

0(0 FireWire. 

R(/ 3!8$,! .!1.!6),! ) '+$B0!(010.)*!  )$ +.)-

9.!33 )$ )6$'+$2$ 0$  ! /1;8$ I++, +)1*)(/&4$$ .!6)-

,!,- ' ,!8030 0',)2 08!30 *0#$)0 =).3!B00 8!8 AVI-

=!"(;, ! !()9)*;$ *0#$)8!3$.; (2$.$1 =.$"39.!66$. 

Matrox Meteor II), B0=.)*;$ *0#$)8!3$.; ',! #!.,! 

DCAM. D.0 .!13$.$ ! !(010.%$3)" 2!',0 8!#.! 256F256 

,)2$8, 2!',),! )6.!6),80 8!#.)* ')',!*0(! 25 WB. 

L'+;,! 0/ 3!8$,! '0',$3; )6 !.%@$ 0/ 0 ')+.)*)@-

#$ 0/ #*0@%40F'/ )67$8,)* +)#,*$.#0(0 ?==$8,0* )',- 

.!1.!6),!  ;F +)#F)#)*. 

 

 

!) 253,"d ; 0"s/ ; 0",/  

           

6) 3"d ; 05,0"s/ ; 0075,0",/  

 !". 6 –  )04,.-$-' ('%),)/!2 *56)7-$ +&! &$0,!8/'3 +$&$9)-&$3 $,:*&!-9$ 

 

:!803 )6.!1)3, .$5$ 0$ 1!#!2 )6 !.%@$ 0/ 0 ')-

+.)*)@#$ 0/ )67$8,)* ,.$6%$, ).9! 01!B00 )6.!6),80 

0 =).3!B00  !  $'8)(-80F 0$.!.F02$'80F %.)* /F, 

*8(&2!&40F *)'',! )*($ 0$ 01)6.!@$ 0", *;#$($ 0$ 

)67$8,)*, )B$ 8% +!.!3$,.)* '$93$ ,)*, '($@$ 0$, 

)B$ 8% +!.!3$,.)*, )6 !.%@$ 0$, .!'+)1 !*! 0$ 0 

')+.)*)@#$ 0$ )67$8,)*. 

K!''3),.$  ;" +)#F)# 3)@$, 6;,- 0'+)(-1)*!  

+.0 .!1.!6),8$ '0',$3 )6.!6),80 01)6.!@$ 0" .$!(--

 )9) *.$3$ 0, .$!(01%$3;F  ! 6!1$ ')*.$3$  ;F 

DOLI 0 '09 !(- ;F +.)B$'').)*. <  !',)/4$$ *.$3/ 

.!1.!6),!  ;$ !(9).0,3; 0'+)(-1%&,'/ +.0 3)#$. 0-

1!B00 +.)9.!33 )-!(9).0,302$'8)9) )6$'+$2$ 0/ #(/ 

'0',$3; )6.!6),80 01)6.!@$ 0" .$!(- )9) *.$3$ 0 

«SF), 08» [1]. 
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