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0!;$!2'-6 !' &9)(&.'25 !'  !$'& '&; 

2%"#;%,#.' $.2!/;&2%. 2 4.;-6 1.-

9%$3!,"&4%% 0&,'$.,& % 2! ,)'%5 !' 

$./! 0,&(%;-$): 20!2!+!( ,.<.$%5 

9&1&7%; ()+%,&.' $. 2!!'(.'2'(#6=%. 

:&,& '.,# 1.5'.;-$!2'% $. (.,+&;-$). 

% (.,+&;-$). 2,.12'(& !+=.$%5; %2-

0!;-9#.' 7,.9()7&*$! 2(.,$#'). 3!,-

") !+,&=.$%5; 0,.10!7%'&.' /,!" #6 

,.7- % '.1. ['&" D., 2. 53].

@2. "$!/!!+,&9%. 0,!5(;.$%*  !"-

"#$% &'%($): +&,-.,!( 2#+C. '!( 

1.5'.;-$!2'% "!D$! !+C52$%'- '.", 

7'! %9#7&6'25 !$% ( ,&9;%7$):  !$-

4.0'#&;-$): ,&" &:. >& , %9 ,&22"!-

',.$$): 0,!5(;.$%* 2;.1#.', 7'! ( 2!-

4%&;-$!* 02%:!;!/%% & 4.$' 1.;&.'25 

$& ,!;.(!" 2!/;&2!(&$%% #7&2'$% !( 

 !""#$% &'%($!/! 0,!4.22&, & ( 02%-

:!;!/%% ;%7$!2'% – $& "!'%(&4%!$$!-

;%7$!2'$): &20. '&: 2#+C. '!(  !"-

"#$% &4%%. L,%7." ,&91.;56'  !/$%-

'%($)* #,!(.$- 0,!5(;.$%5  !""#-

$% &'%($): +&,-.,!(, (  !'!,!" 9$&-
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7%"& #7.+$!-0!9$&(&'.;-$&5 2'!,!$& 

(@.F. G&+#$2 &5, G.F. L!(&,$%4)$&, 

I.X. L!,<$.(), & '& D. "!'%(&4%!$-

$)* % 4.$$!2'$!-2")2;!(!* #,!(-

$% (>.F. F,D& &.(&, @.F. G&+#$2 &5, 

?.@. M# &$!(&, @. P#'4).

E 4.;-6 !0,.1.;.$%5 B"0%,%7.2 %: 

 !,,.;5'!( % 1&;-$.*<./! ()+!,& 1%&-

/$!2'%7.2 %: ".'!1%  !0,.1.;.$%5 /%-

0.,& '%($!2'% 0!1,!2' !( ,&22"!',%" 

'& D. 0!(.1.$7.2 %. !2!+.$$!2'% 

1&$$!* /,#00) ;%4. L! "$.$%6 T.@. O&-

;.4 !* % @.S. >,!<%$&, "& 2%"&;-$!. 

0,!5(;.$%. 2%"0'!"!( /%0.,& '%(-

$!2'% 0,%:!1%'25 $& 0!1,!2' !()* 

(!9,&2' ( &  # "&;-7% !(, '&  % # 1.(!-

7. ). H.L. I,59/#$!( % ?.@. 8&2&'% !(& 

!'".7&6' ('!,!* (20;.2  2%"0'!"!( 

9&+!;.(&$%5 ( 14-;.'$." (!9,&2'., 7'! 

2!(0&1&.' 2 0.,%!1!" 0!;!(!/! 2!-

9,.(&$%5. E!/;&2$! G.E. @)/!'2 !"#, 

2#=.2'(#.' 05')* (!9,&2'$!*  ,%9%2 – 

 ,%9%2 0!1,!2' !(!/! (!9,&2'& (! !;! 

13 ;.'). @ B'!' 0.,%!1 $& 0.,(!. ".2'! 

():!1%' %"0#;-2%($!2'-, %$!/1& 2!7.-

'&6=&525 2 &/,.22%($!2'-6 (A. Zuddas). 

R"!4%!$&;-$!. ,&9(%'%. 0!1,!2' !( 

2 EK@Q,  &  0,&(%;!, 9&0&91)(&.', 7'! 

0,!5(;5.'25 $.#,&($!(.<.$$!2'-6, 

(20);-7%(!2'-6, 9&$%D.$$!* 2&"!-

!4.$ !*. @ B'!' 0.,%!1 $&,&2'&6' 2.-

".*$). % < !;-$). ',#1$!2'%. S$!/%. 

&('!,) !'".7&6' # 0!1,!2' !( 2 EK@Q 

$&;%7%. ',.(!D$!-1.0,.22%($): ,&2-

2',!*2'( (S.R. Pliszka, R.E. Shervette). 

@ B'!" (!9,&2'. $&%+!;.. (),&D.$$)-

"% 2'&$!(5'25 0,!5(;.$%5 !00!9%4%-

!$$): ,&22',!*2'(. J.!+:!1%"! !'".-

'%'-, 7'! 0!1,!2' %, 2',&1&6=%. EK@Q, 

(:!15' ( /,#00# ,%2 & 0! ,&9(%'%6 

&11% '%($): ,&22',!*2'(: &; !/!;%9"& 

% $&, !"&$%% (G. Gerra, 8. Modigh) [5]. 

Q.$.,&;-$). 0,!5(;.$%5 EK@Q ()-

,&D&6'25 ( 7,.9".,$! 0!()<.$$!* 

1(%/&'.;-$!* & '%($!2'% (1(%/&'.;-$!. 

+.20! !*2'(!, 0!2'!5$$!. .,9&$%. $& 

".2'.), $.20!2!+$!2'% 2!2,.1!'!7%'-25 

$& 7."-;%+! (+)2',&5 % 7&2'&5 0.,.-

 ;67&."!2'- ($%"&$%5, $.($%"&'.;--

$!2'-, !'(;. &."!2'-), $&,#<.$%% (!2-

0,%5'%5, & '& D. ,.7.(!/! 0!(.1.$%5 

(,&91,&D%'.;-$!2'-, (9,)($!. % $.-

0,.12 &9#."!. 0!(.1.$%.), 7'! 2!91&.' 

!2$!(# 1;5 (!9$% $!(.$%5 #7.+$): 

',#1$!2'.* /%0.,& '%($!/! 0!1,!2' &.

@ %22;.1!(&$%% E.E. 8#9.$ ! 0!-

 &9&$!, 7'!  !""#$% &'%($). $&,#-

<.$%5 ()2'#0&6' (  &7.2'(. 3& '!,&, 

(;%56=./! $& 2+&;&$2%,!(&$$!2'- 

% 2',# '#,%,!(&$$!2'- 2")2;!(!* 

23.,) /%0.,& '%($): 0!1,!2' !(. 

H22;.1!(&'.;."  #2'&$!(;.$!,  7'! 

4.$$!2'$!-2")2;!(&5 23.,& 1&$$!* 

/,#00) 0!1,!2' !( 1.3!,"%,!(&$&, 

7'! 0,!5(;5.'25 ( 2;.1#6=%: 0!(.1.$-

7.2 %: ,.& 4%5: [3, 2. 137–138]:

%"0#;-2%($&5 0!9%4%5 2 /%0.,& - –

'%($!2'-6, !'2#'2'(%. !2!9$&$$!2'% 

% D.;&$%. #0,&(;5'- 2(!.* D%9$-6, 

$. +#1#7% ( 2!2'!5$%% !2")2;%'-, 2 

:&!'%7$)" #0,&(;.$%." D%9$-6 

$& !2$!(. %"0#;-2%($): ,.<.$%* 

% %9".$.$%*, $. 2(59&$$): .1%$!* 

;!/% !* % D%9$.$$!* 4.;-6;

2&"  !""#$% &'%($)* 0,!4.22 # $%:  –

%"..'  &7.2'(.$$!-20.4%3%7.2 %. 

!2!+.$$!2'%, 7'! 0,!5(;5.'25 ( $.-

0!;$!4.$$!"  !$'& '%,!(&$%% 2 

! ,#D&6=%"%, $%9 !* 9$&7%"!2'% 

%: "$.$%5, $.0!$%"&$%% % $.0,%-

9$&$%%  !;;. '%($!/! 4.;!/!, $.-

23!,"%,!(&$$!2'% « !;;. '%($!/! 

V», $.0,%9$&$%% 2.+5  &  7&2'% 

!0,.1.;.$$!*  /,#00), $!$ !$-

3!,"%9". ( !'$!<.$%% /,#00!(): 

$!,", $.0!17%$.$%% 2'&,<%" ( 

/,#00., $.#2'!*7%(!2'% % $.0!2;.-

1!(&'.;-$!2'% 0!(.1.$%5 ( ,&9$!. 

(,."5 % ( ,&9;%7$): 2%'#&4%5:;

0,.!+;&1&.' '.;.!;!/%7.2 &5 !,%- –

.$'&4%5,  !'!,&5  (),&D&.'25  ( 

$.9&(%2%"!2'% !'  2%'#&4%% 2!-

4%&;-$!/! 1&(;.$%5, (),&D.$$!* 

!,%.$'&4%% $& +#1#=.., $! ( '! D. 
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(,."5 0,%2#'2'(#6' '& %. 0! &9&-

'.;%,  &  2;&+!., $.#(.,.$$!. R/!, 

0;!:!*  !$',!;- $&1 0!',.+$!2'5-

"% % B"!4%5"%, 2;&+!(),&D.$$&5 

!,%.$'&4%5 $& +#1#=..;

1;5 $%: :&,& '.,.$ 20!$'&$$)* %$- –

'.,.2   1,#/!"# 2 0!;$)" !'2#'2'(%-

." ;!/% % % "!'%(&4%% %$'.,.2&   

2")2;!(!"#  !$'& '# 2 '.", 2  ." 

!2#=.2'(;5.'25 (9&%"!1.*2'(%.;

!2$!($&5 02%:!;!/%7.2 &5 9&=%'& (  –

!+=.$%% – B'! &/,.22%5  &  02%:!;!-

/%7.2 &5 2',&'./%5 9&=%') 2#+C. '-

$!* ,.&;-$!2'% ;%7$!2'%, 1.*2'(#6-

=.* $& !2$!(. %"0#;-2%($!-B"! 4%!-

$&;-$!* 0!(.1.$7.2 !* ,.& 4%%.

L!;&/&.", 7'! %22;.1!(&$%5  !""#-

$% &'%($): +&,-.,!( % %: 0,!5(;.$%* 

( !+;&2'% 02%:!;!/%% 0!"!/#' !+!2$!-

(&'- ()+!, 1%&/$!2'%7.2 %: ".'!1%  

0,%".$%'.;-$!   #7.+$!"# 0,!4.22#, ( 

 !'!,!" 2;.1#.' ,&22"!',.'- #7.+$#6 

 !""#$% &4%6 (0.,.1&7& 2")2;!( 

#7.+$!/! 2!1.,D&$%5) % !2!+.$$!2'% 

 !""#$% &'%($!/! 0,!4.22&. T2!+)* 

%$'.,.2 ( 0,!4.22. #2(!.$%5 #7.+$!/! 

2!1.,D&$%5 (2#=$!2'%, 2',# '#,) % 

2!1.,D&$%5  !""#$% &4%%) 0,.12'&(-

;56' ,&4%!$&;-$)* ( !/$%'%($)*) % 

&33. '%($)* #,!($%. F ( 2!1.,D&$%% 

 !""#$% &'%($!/! & '& (0,!4.22&) 

2;.1#.' !'".'%'- 02%:!;!/%7.2 %. 

!2!+.$$!2'% #7&=%:25 % 0!9%4%% ./! 

#7&2'$% !(. @ 7%2;. 0!9%4%* #7&2'$%-

 !(  !""#$% &4%% ()1.;56' !' ,)-

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

;5'%($#6 % &('!,%'&,$#6) 0!9%4%%. 

@ 2',# '#,. 02%:!;!/%7.2 %: !2!-

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

$!/! 0,!4.22& !+,&'%" ($%"&$%. $& 

/,#00# /%0.,& '%($): 0!1,!2' !(. 

8!""#$% &'%($). +&,-.,) %".6' 

!2!+.$$!2'% 2(!./! 0,!5(;.$%5 # 1&$-

$!* /,#00) #7&=%:25, !+#2;!(;.$$)., 

(!-0.,():, 20.4%3% !* (!9,&2'$!/! 

,&9(%'%5 %, (!-('!,):, !2!+.$$!2'-6 

/%0.,& '%($!2'%. H2:!15 %9 B'!/!, 

"!D$! 0,.10!;!D%'-, 7'! /%0.,& '%(-

$). 0!1,!2' % ( #7.+$!" 0,!4.22. 0! 

!'$!<.$%6   #7.+$!"# 2!1.,D&$%6 

+#1#' ;%<.$) (!9"!D$!2'% ,&2 ,)-

(&'- ./! ,&4%!$&;-$!-2")2;!(!* 2;!*, 

& 0! !'$!<.$%6   «,&9/&1)(&$%6» 

2#=$!2'% % 2!1.,D&$%5  !""#$% &-

4%% – $. «,&9/&1&6'» !' ,)'!* 0!9%-

4%% #7%'.;5 % +#1#' 1."!$2',%,!(&'- 

( !2$!($!" "&$%0#;5'%($). % &/,.2-

2%($). 2',&'./%% ( !'$!<.$%% 0,.1-

;&/&."): ".'!1!( % 3!," !+#7.$%5.

H2:!15 %9 2 &9&$$!/!, 9& ;67&.", 

7'! 1;5 !+!2$!(&$%5 ()+!,& ".'!1%  

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

,!( /%0.,& '%($): 0!1,!2' !( ") 2!-

2,.1!'!7%"25 $& %22;.1!(&$%% #,!($.* 

(),&D.$$!2'% 2%$1,!"& 1.3%4%'& 

($%"&$%5; ,!;.(!" (9&%"!1.*2'(%% 

".D1# #7%'.;." % #7&=%"%25; #7.+$!-

0!9$&(&'.;-$): ( !/$%'%($):) +&,-.,&:; 

"!'%(&4%!$$!-2")2;!(!" #,!($. 0,!-

5(;.$%5  !""#$% &'%($): +&,-.,!(. 

@ 2(59% 2 B'%" 0,.1;&/&." 0& .' 

".'!1%  1%&/$!2'% %  !""#$% &'%(-

$): +&,-.,!( 0!1,!2' !( 2 EK@Q,  !'!-

,)* ( ;67&.' 2;.1#6=..:

1. K%&/$!2'%7.2 &5 &$ .'& 1;5 !0,.-

1.;.$%5 /%0.,& '%($!2'% 0! K. 8!$-

$.,2#.

2. T0,!2$%  «K%&/$!2'% & 02%:!;!-

/%7.2 %: ',#1$!2'.* !+=.$%5» @.F. G&-

+#$2 !*.

3. S.'!1% &  «E&"!,./#;54%5  % 

#20.<$!2'- ".D;%7$!2'$!/! !+=.-

$%5» @.J. 8#$%4)$!*.

4. S!1%3%4%,!(&$$)* (&,%&$' 

'.:$% %  ,.0.,'#&,$):  ,.<.'!  

KD. 8.;;%.

5. >.2' 2")2;!D%9$.$$): !,%.$'&-

4%* K.F. G.!$'-.(&.

6. T0,.1.;.$%. #,!($5 B"0&'%7.-

2 %: 20!2!+$!2'.* 2 0!"!=-6 !0,!-

2$% & @.@. I!* !.

7. J&+;61.$%.. L,.1".' $&+;61.-

$%5 – #7.+$&5  !""#$% &4%5 /%0.,& -

'%($): 0!1,!2' !(.
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D%' $&%+!;.. $&1.D$). % (&;%1$). 

1%&/$!2'%7.2 %. ".'!1% %, &1&0'%,!-

(&$$).   0!1,!2' !(!"# (!9,&2'#, $&-

0,&(;.$$). $& !+.20.7.$%. #2;!(%* 

0.1&/!/%7.2 !* 0!11.,D % %22;.1#.-
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  2&"!#'(.,D1.$%6 % 2&"!,&2 ,)'%6, 

,.& 4%6 B"&$2%0&4%%, /,#00%,!(&$%. 
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".'!1!( % 3!,"  !""#$% &'%($!/! 

(9&%"!1.*2'(%5 ( 0,!4.22. !+#7.$%5 
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