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 !"#$%!&'%() *+,%#-+./#) 0%#1+2.#*+* «345», 

3!2'/$1./#) %!"#$%!&'%() 0%#1+2.#*+* #6. 7. . 8!2!9#%!, :/2!#%! 

According to the Mishchenko’s method of expanding programs a search engine of 

pseudo-resonance frequencies for a cylindrical waveguide with a longitudinal slit is 

built. The pseudo-frequencies are such real numbers, which are near from complex 

values, which leads to the degenerate boundary value problem for the Helmholts 

equation. We use the discrete mathematical model (depending on the parameter of 

discretization) that was received earlier by Yu. Gandnel and S. Dukhopelnikov based 

on quadrature formulas for complex boundary operators, including hyper singular part. 

Possibilities of this method for constructing software systems was first tested and 

analyzed in the context of the collective development of project. 

1.  !"#$%&'!() *'+!'%,, -'*(.-, ( ,/&0,12-'%&2 +!'31"4$ 

J07')#+ #' +"#+)0 10<#$%$ @"0)7+7$::0(0#-$'.*#G< +@0('1+(+) ) [1] FG.$ 

@+"1(+0#G #+)G0, @0("@0%1$)#G0 7.3 %+5@*810(#+,+ 5+70.$(+)'#$3, 

5'105'1$60"%$0 5+70.$ )?'$5+70;"1)$3 K.0%1(+5',#$1#G< )+.# " %(/,.G5 

-$.$#7($60"%$5 (F0"%+#06#+ @(+13L0##G5) K%('#+5 $? $70'.*#+,+ 501'..', ) 

%+1+(+5 $5001"3 +7#' $.$ #0"%+.*%+ @(+7+.*#G< H0.0;. M'%'3 "1(/%1/(' 5+L01 

"./L$1*, ) 6'"1#+"1$, 5+70.*8 @+./+1%(G1+,+ )+.#+)+7'. I# #0 $5001 

$70'.*#G< )+.# @(+<+L70#$3, #+ 5+L01 #' +@(070.N##G< 6'"1+1'< 7+@/"%'1* 

)+.#G, F0,/H$0 )7+.* +"$ " +60#* 507.0##G5 ?'1/<'#$05 '5@.$1/7G. 

E(07"%'?'#$0 " +@(070.N##+; 1+6#+"1*8 1'%$< @"0)7+(0?+#'#"#G< 6'"1+1 

3).301"3 $"%.86$10.*#+ )'L#+; ?'7'60; @(+0%1$(+)'#$3 #0%+1+(G< 

('7$+10<#$60"%$< /"1(+;"1).  0"*5' '%1/'.*#+ ('?('F+1'1* 501+7 @+"1(+0#$3 

"++1)01"1)/8H$< "$"105 %+5@*810(#+,+ 5+70.$(+)'#$3 $ '@(+F$(+)'1* 0,+. 

A(')#0#$3 5'105'1$60"%$< 5+70.0; ('F+1G [1], #'@($50( @+"1(+0##+0 1'5 

,$@0("$#,/.3(#G0 $#10,('.*#G0 /(')#0#$3 #' +1(0?%'<  7+@/"%'81 

7$"%(01$?'-$8 ) "1$.0 6+*$;$1 ;#./2+*%(, $.$<+%%$.*+) (4BI). 

O"@+.*?/01"3 10<#$%' %#$,' [2]. J+ @(+F.05' "+"1+$1 ) 1+5, 61+ @+%' #01 

@'%01+) $.$ F$F.$+10%, %+1+(G0 FG @+?)+.3.$ @($%.'7#$%'5 K::0%1$)#+ $ " 

#/L#G5 %'60"1)+5 (0'.$?+)G)'1* 4BI ) K.0%1(+7$#'5$%0.  

 +?5+L#+"1* @+"1(+0#$3 +($,$#'.*#G< %+5@*810(#G< "$"105 

5'105'1$60"%+,+ 5+70.$(+)'#$3, 1'%$< %'% "$"105G #' +"#+)0 4BI, 

/1)0(L7'01"3 ) [3], ,70 K1+1 )+@(+" ('""5+1(0# #' @($50(0 ?'7'6 7$:('%-$$ #' 

@.+"%+@'('..0.*#G< "1(/%1/('<. 

 

2. 5"12 ( +'%&,-'*/, .,#,6( (%%1"#'*,-() 

P0.* ('F+1G – )G@+.#$1* @+"1(+0#$0 @(+,('55#+; "$"105G 7.3 @+$"%' 

@"0)7+(0?+#'#"#G< 6'"1+1 1'%, 61+FG 5+L#+ FG.+ +-0#$1* ).$3#$0 501+7' 

('"Q$(0##G< @(+,('55 [3] #' %'60"1)+ @(+-0""' $ (0?/.*1'1' ('?('F+1%$. 
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E+"1'#+)%' ?'7'6$ @(07/"5'$($)'01: "+?7'#$0 @+.#+:/#%-$+#'.*#+; 

@(+,('55#+; "$"105G @+$"%' @"0)7+(0?+#'#"#G< 6'"1+1 %(/,.+ 

-$.$#7($60"%+,+ )+.#+)+7' "+ H0.*8, +-0#$1* 0,+ %'60"1)+ #' +"#+)0 5+70.$, 

"+,.'"+)'##+; "+ "1'#7'(1'5$ [4,5], @(+'#'.$?$(+)'1* 7'##G0 + @(+7)$L0#$$ 

@(+0%1' ('?#G5$ ('?('F+16$%'5$, @($50#3)Q$5$ ('?#G0 @+7<+7G, )%.86'3 [3]. 

 

3.  !(-)&,) #1) +'10'&/!$&'7' *'1-'*'#, 4,&"4,&(6"%/,) 4'#"12 

R'""5'1($)'05'3 ?'7'6' ('""03#$3 -$.$#7($60"%+; )+.#G #' K%('#0 ($.$ 

$?./60#$3 $? #0,+ @($ ('"@+.+L0#$$ $"1+6#$%' )#/1($) ")+7$1"3 [1] % %('0)+; 

?'7'60 B$($<.0 7.3 /(')#0#$3 S0.*5,+.*-' )#0 K%('#' ("5. ($".1). 

 
=#.. 1. >+-+%#+ "#&#%;2#-+./$) ?$1+2,%$.*# . m @+&A6#. 
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O"%+5'3 :/#%-$3  !,u r %  /7+).01)+(301 ".07/8H$5 /".+)$35: 
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  – )#0Q#+"1* ?'5%#/1G< 7/, +%(/L#+"1$ aS , 

+"1')Q$<"3 @+".0 /7'.0#$3 H0.0;, @($6N5 
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– )+.#+)+0 6$".+, c  – "%+(+"1* ")01' ) )'%//50; 

)1+(+0 – ,('#$6#+5/ /".+)$8 
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,70  !0 ,u r %  – ?'7'##+0 @+.0; 

' 1'%L0: 

–/".+)$8 4';%"#0(' #' (0F(0, 

–/".+)$8 $?./60#$3 T+550(:0.*7', 

–/".+)$35 "+@(3L0#$3 ) H0.3< "1(/%1/(G. 

2+,.'"#+ [1], 7.3 ?'7'6$ (2, 4) $? /".+)$; "+@(3L0#$3 $ ,('#$6#G< /".+)$; 

@+./6'81"3 "/55'1+(#G0 /(')#0#$3. E($50#33 @'('501($60"%$0 @(07"1').0#$3 

,$@0("$#,/.3(#+,+ $#10,('.*#+,+ +@0('1+(', $#10,('.*#+,+ +@0('1+(' " 

.+,'($:5$60"%$5 37(+5 $ $#10,('.*#+,+ +@0('1+(' " ,.'7%$5 37(+5 



 E(+,('55#'3 "$"105' 7.3 @+$"%' @"0)7+"+F"1)0#G< 6'"1+1 … 169 

"/55'1+(#+0 /(')#0#$0 ")07$1"3 % ,$@0("$#,/.3(#+5/ $#10,('.*#+5/ 

/(')#0#$8 )$7': 

 !  !  !a b c u f% %- - "A L K          (5) 

,70 , ,a b c  - $?)0"1#G0 %+#"1'#1G, f  - $?)0"1#'3 :/#%-$3, )G('L'05'3 60(0? 

?'7'##+0 @+.0, u  - #0$?)0"1#'3 :/#%-$3 @+7.0L'H'3 #'<+L70#$8, A  - 

,$@0("$#,/.3(#G; $#10,('.*#G; +@0('1+(, %+1+(G; #0+F<+7$5+ @+#$5'1* ) 

"5G".0 %+#06#+; 6'"1$ @+ >7'5'(/, L  – $#10,('.*#G; +@0('1+( " 

.+,'($:5$60"%$5 37(+5, K  – $#10,('.*#G; +@0('1+( " ,.'7%$5 37(+5. 

B01'.*#G; )$7 /(')#0#$3 (3) @(07"1').0# ) ('F+10 [1] (:+(5/.' 3.6). 

U".$ ?'7'##+0 )+?F/L7'8H00 @+.0 (')#+ #/.8 ( 0f " ), 1+ ?'7'6' "+"1+$1 ) 

#'<+L70#$$ "+F"1)0##G< 6'"1+1 (3) /(')#0#$3 S0.*5,+.*-' /%'?'##+; %('0)+; 

?'7'6$ 7.3 -$.$#7($60"%+; "1(/%1/(G, 1+ 0"1* )0H0"1)0##G< k , @($ %+1+(G< 

+#' $5001 #01($)$'.*#G0 (0Q0#$3. 

  K1+5 "./6'0 @($N5+5, +1#+"3H$5"3 % 501+7'5 7$"%(01#G< +"+F0##+"10;, 

,$@0("$#,/.3(#+0 $#10,('.*#+0 /(')#0#$0 ")07$1"3 % )G(+L70##+; "$"1050 

.$#0;#G< '.,0F('$60"%$< /(')#0#$; ("5. [1] (1.27)) 

0pq q "M u  ,             (6) 

,70 pqM  – 5'1($-' .0)+; 6'"1$ 2V>A, ?')$"3H'3 +1 )+.#+)+,+ 6$".' k  $ +1 

@'('501(' 7$"%(01$?'-$$ N . W$?$60"%'3 $#10(@(01'-$3 ?'7'6$ @+7"%'?G)'01, 

61+, 0".$ #01($)$'.*#G0 (0Q0#$3 @($ )0H0"1)0##G< k  $ #';7/1"3, 1+ 1'%+0 

")+;"1)+ #0/"1+;6$)+ @+ +1#+Q0#$8 % 5'.G5 )+?5/H0#$35. 

IF+"#/05 1(0F+)'#$3 % )G6$".$10.*#+5/ 501+7/ @+$"%' @"0)7+(0?+#'#"#G< 

6'"1+1. M'% %'% "/H0"1)0##+ %+5@.0%"#'3 5'1($-' @($#31+; 7$"%(01#+; 5+70.$ 

pqM  ?')07+5+ #0 "'5+"+@(3L0#' (@+"%+.*%/ "$5501($6#'!), 0N "+F"1)0##G0 

6$".', )++FH0 ,+)+(3 (%'% +15060#+), %+5@.0%"#G0. M0 $? #$<, %+1+(G0 F.$?%$ % 

)0H0"1)0##+; +"$, 5+L#+ FG.+ FG #' #0N "@(+0%1$(+)'1* $ "6$1'1* @(+0%-$$ 

105$ k , %+1+(G0 +@(070.381 @+ :+(5/.0 (3) @"0)7+(0?+#'#"#G0 6'"1+1G. U".$ 

/7'6#+ )GF('1*, %'% @(+0%1$(+)'1*, 1+ 5+L#+ 6$".0##+ (('?/5001"3, 

@($F.$L0##+) #'<+7$1* @"0)7+(0?+#'#"#G0 ?#'60#$3 k , 5$#/3 #'<+L70#$0 

%+5@.0%"#G< "+F"1)0##G< 6$"0.. 

2.07/3 +FH0@($#31+5/ ) @+7+F#G< )G6$".$10.*#G< ?'7'6'< @+7<+7/, 

('""5+1($5  !kD  - 5+7/.* +@(070.$10.3 5'1($-G pqM . X"#+, 61+  !kD  )#0 

#0%+1+(+,+ %(/,' (+<)'1G)'8H0,+ "@0%1('.*#G;) ('"1N1 " (+"1+5 k . 

E+)0(<#+"1* ,(':$%' :/#%-$$  !kD  #'7 %+5@.0%"#+; k -@.+"%+"1*8 $5001 

(')#G0 #/.8 5$#$5/5G ) 1+6%'< "@0%1('. E+K1+5/ ,(':$%  !kD  #' 

)0H0"1)0##+; +"$ $5001 +@(070.N##+0 6$".+ 7$"%(01#G< 5$#$5/5+) #' 

%+#06#+5 $#10()'.0. 40#*Q$0 $? #$< ($508H$0 +7$#'%+)G; @+(37+% 

)0.$6$#G) "++1)01"1)/81 %+5@.0%"#G5 "+F"1)0##G5 6$".'5 " 5'.G5$ 

5#$5G5$ 6'"135$. M0 $? #$<, %+1+(G0 $5081 10#70#-$8 "<+7$5+"1$ % 

#0%+1+(+5/ ?#'60#$8 @($ /)0.$60#$$ @'('501(' 7$"%(01$?'-$$ N , 5+L#+ 

@($#31* ) %'60"1)0 $"%+5G< @"0)7+(0?+#'#"#G< ?#'60#$;.  
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4. 8&,+$ ( 4"&'#$ !,.!,3'&/( +!'7!,44'9 %(%&"4$ 

Y$".0##G; 501+7, (0'.$?/8H$; "<05/ +1G"%'#$3 @"0)7+(0?+#'#"#G< 6'"1+1, 

+FZ3"#N##/8 ) @(07G7/H05 ('?70.0, FG. @(+)0(0# #' @($50('< " @+5+H*8 

@'%01' 4'105'1$%' &.& 2. . B/<+@0.*#$%+)G5. J' @0()G< 7)/< K1'@'< 

"+?7'#$3 %+5@*810(#+,+ @($.+L0#$3 +# )G"1/@'. %+#"/.*1'#1+5 @+ 

5'105'1$60"%$5 $ '.,+($15$60"%$5 )+@(+"+5. 4$H0#%+  .I. FG. «?'%'?6$%+5» 

$ %+#"/.*1'#1' @+ )+?#$%')Q$5 )+@(+"'5 10<#$%$ @(+0%1$(+)'#$3. 

E0()G; K1'@ ('?('F+1%$ @(+,('55#+; "$"105G – «%+#)0("$3». R'?('F+16$%/ 

– "1/70#1/ +1.$6#+; /"@0)'05+"1$ 5 %/("' :'%/.*101' %+5@*810(#G< #'/% ) 

)0"0##05 "050"1(0 2008 ,. 7'#' /"1'#+)%': @+ :+(5/.'5, +1.'L0##G5 $ 

?':$%"$(+)'##G5 ) @'%010 4'105'1$%' (+1501$5 – )0"*5' ,(+5+?7%$5), $ 

?'7'##+; @+".07+)'10.*#+"1$ )G6$".0#$; :+(5'.$?+)'1* 1(0F+)'#$3, #'@$"'1* 

%+7 #' /#$)0("'.*#+5 3?G%0 @(+,('55$(+)'#$3 (>7'). AF07$1*"3, 61+ %+7, @+ 

%(';#0; 50(0, #' +7#+5 10"1+)+5 @($50(0 @+?)+.301 )+"@(+$?)0"1$ $?)0"1#G; 

6$".0##G; (0?/.*1'1. R'?('F+16$% 7+.L0# FG. @+.*?+)'1*"3 105$ "(07"1)'5$ 

#')G%'5$ @(+0%1$(+)'#$3 @(+,('55#+,+ +F0"@060#$3 $ %+7$(+)'#$3, %+1+(G0 

$?/6'.$"* $5 ) 4-< /60F#G< 7$"-$@.$#'<, #'6$#'3 "+ )1+(+,+ %/("'. 

W'%1$60"%$;  (0?/.*1'1 K1'@' ($..8"1($(/05G; 1'F.. 1) 1'%+;. 2+F"1)0##+ 

%+#)0("$3 )G@+.#0#' 7+F(+"+)0"1#+, +FZN5 ('?('F+1'##+,+ $ @+5+7/.*#+ 

+1%+5@$.$(+)'##+,+ %+7' )@+.#0 "++1)01"1)+)'. @+"1').0##+; ?'7'60. J+ 

@(+0%1#G0 (0Q0#$3 @($#$5'.$"* #0 6N1%+, #0 ?'506'.$"* "5G".+)G0 +Q$F%$. 

[1+ #0 @+?)+.$.+ "+F('1* ('F+1+"@+"+F#+0 @($.+L0#$0 #0 1+.*%+ "1/70#1/, #+ 

$ (@+ @0(07'##G5 (0?/.*1'1'5 K1'@') 1'%L0 «?'%'?6$%/». 

B!<&.1.  42#6+2 «?2!/*#-+./$) .,$;#6$.*#» ?2# 4 , 0.5, 0.k x y*" " "  

m 7 9 15 21 29 

,31m5  0,09775 0,05707 0,02018 0,00867 0,001252 

 

 

 1+(+; K1'@. R'?('F+16$%+5 )G"1/@'01 %+..0%1$) $? 3 "1/70#1+) 5-,+ %/("' 

1+,+ L0 :'%/.*101' ()0"#' 2009 ,.), +(,'#$?+)'##G; @+ @($#-$@/ «F($,'7G 

,.')#+,+ @(+,('55$"1'» (1.0., +1)01"1)0##G; – +7$#, #+ $5001 @+770(L%/ ) 

@.'#0 +F"/L70#$; $ +:+(5.0#$3 7+%/50#1'-$$). M(0F/01"3 '#'.+,$6#+ 

@(07G7/H05/ $"@+.*?+)'1* ?',+1+)%/ %+7' (10@0(* /L0 @(35+ #' 3?G%0 

@(+,('55$(+)'#$3 >7'), @($50#$1* 501+7 @(+0%1$(+)'#$3-('?('F+1%$ "$"105, 

#'?G)'05G; 501+7+5 ('"Q$(0#$; , @(+,('55#/8 "$"105/, /7+F#/8 7.3 

)"0"1+(+##0,+ 0N 10"1$(+)'#$3 $ %+5@.0%"#+; +-0#%$ %'60"1)'. 

R0?/.*1'1 K1'@' 1'%+; ($..8"1('-$3 ) 1'F.. 2). 2+F"1)0##+ %+#)0("$3 

)G@+.#0#' 7+F(+"+)0"1#+, +FZN5 ('?('F+1'##+,+ $ @+5+7/.*#+ 

+1%+5@$.$(+)'##+,+ %+7' )@+.#0 "++1)01"1)+)'. @+"1').0##+; ?'7'60. J+ 

@(+0%1#G0 (0Q0#$3 6N1%+ #0 @($#$5'.$"*, #0%+1+(G0 +%'?'.$"* +Q$F+6#G, 61+ 

#0 @+?)+.$.+ "+F('1* ('F+1+"@+"+F#+0 @($.+L0#$0 #0 1+.*%+ "1/70#1/, #+ $ 

«?'%'?6$%/». 

M(01$; K1'@. O"@+.*?+)'#$0 %)'.$:$-$(+)'##G5 ('?('F+16$%+5 ?',+1+)%$ 

@(+,('55#+; "$"105G 7.3  0N 7+('F+1%$ "+,.'"#+ )GF('##+; 5+70.$ %'60"1)'. 
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E+%' :./7. W'%1$60"%$;  (0?/.*1'1 K1'@' 1'%+;. 2+F"1)0##+ %+#)0("$3 

)G@+.#0#' 7+F(+"+)0"1#+, +FZN5 ('?('F+1'##+,+ $ @+5+7/.*#+ 

+1%+5@$.$(+)'##+,+ %+7' )@+.#0 "++1)01"1)+)'. @+"1').0##+; ?'7'60. 

B!<&.2.  42#6+2 «?2!/*#-+./$) .,$;#6$.*#» ?2# 4 , 0.5, 0.k x y*" " "  

m  7 9 15 21 29 

,31m5  0,09775 0,05707 0,02018 0,00867 0,001252 

 

 

J+ @(+0%1#G0 (0Q0#$3 6N1%+ #0 @($#$5'.$"*, #0%+1+(G0 +%'?'.$"* 

+Q$F+6#G, 61+ #0 @+?)+.$.+ "+F('1* ('F+1+"@+"+F#+0 @($.+L0#$0 #0 1+.*%+ 

"1/70#1/, #+ $ «?'%'?6$%/». 

W./7. R'?('F+16$%+5 )G"1/@'01 %+..0%1$) $? 3 "1/70#1+) 5-,+ %/("' 1+,+ L0 

:'%/.*101' ()0"#' 2009 ,.), +(,'#$?+)'##G; @+ @($#-$@/ «F($,'7G ,.')#+,+ 

@(+,('55$"1'» (1.0., +1)01"1)0##G; – +7$#, #+ $5001 @+770(L%/ ) @.'#0 

+F"/L70#$; $ +:+(5.0#$3 7+%/50#1'-$$). M(0F/01"3 '#'.+,$6#+ @(07G7/H05/ 

$"@+.*?+)'1* ?',+1+)%/ %+7' (10@0(* /L0 @(35+ #' 3?G%0 @(+,('55$(+)'#$3 

>7'), @($50#$1* 501+7 @(+0%1$(+)'#$3-('?('F+1%$ "$"105, #'?G)'05G; 

501+7+5 ('"Q$(0#$; , @(+,('55#/8 "$"105/, /7+F#/8 7.3 )"0"1+(+##0,+ 0N 

10"1$(+)'#$3 $ %+5@.0%"#+; +-0#%$ %'60"1)'. 

B!<&.31.  42#6+2 «?2!/*#-+./$) .,$;#6$.*#» ?2# 4 , 0.5, 0.k x y*" " "  

m  7 9 15 21 29 

,31m5  0,09775 0,05707 0,02018 0,00867 0,001252 

 

 

R0?/.*1'1G $..8"1($(/01 1'F.. 3. 

 

 

=#..1. >,+6! ?2$C2!66%$) .#*+6(. 
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5. :-,1(. '+$&, +!(4"-"-() 4"&'#, +%"*#'!,%;(!"-() +!'7!,44 

J' R$".3 7'# ,(':$% 5+7/.3 %+5@.0%"#+; :/#%-$$ @.+1#+"1$ g , @+./60##+; 

6$".0##G5 (0Q0#$05 (1) " @+5+H*8 @(+,('55G, +@$"'##+; )GQ0 ) ('?70.0 4. 

[1+1 $ 7(/,$0 ($"/#%$ (@(+"5'1($)'.$"* 1'%L0 ,(':$%$ )0H0"1)0##+; $ 

5#$5+; 6'"10;) @+%'?G)'01, … 

W./7. J' R$".3 7'# ,(':$% 5+7/.3 %+5@.0%"#+; :/#%-$$ @.+1#+"1$ g , 

@+./60##+; 6$".0##G5 (0Q0#$05 (1) " @+5+H*8 @(+,('55G, +@$"'##+; )GQ0 ) 

('?70.0 4. [1+1 $ 7(/,$0 ($"/#%$ (@(+"5'1($)'.$"* 1'%L0 ,(':$%$ 

)0H0"1)0##+; $ 5#$5+; 6'"10;) @+%'?G)'01, … 

J' R$".3 7'# ,(':$% 5+7/.3 %+5@.0%"#+; :/#%-$$ @.+1#+"1$ g , @+./60##+; 

6$".0##G5 (0Q0#$05 (1) " @+5+H*8 @(+,('55G, +@$"'##+; )GQ0 ) ('?70.0 4. 

[1+1 $ 7(/,$0 ($"/#%$ (@(+"5'1($)'.$"* 1'%L0 ,(':$%$ )0H0"1)0##+; $ 

5#$5+; 6'"10;) @+%'?G)'01, … 

 

B!<&.1.  42#6+2 «?2!/*#-+./$) .,$;#6$.*#» ?2# 4 , 0.5, 0.k x y*" " "  

m 7 9 15 21 29 

,31m5  0,09775 0,05707 0,02018 0,00867 0,001252 

 

 

6. <,6"%&*' +'%&!'"--'9 %(%&"4$ ( .,/1=6(&"12-$" *$*'#$ 

R'?('F+1'#' @(+,('55#'3 "$"105' 7.3 %+5@*810(#+,+ @+$"%' 

@"0)7+(0?+#'#"#G< 6'"1+1 -$.$#7($60"%+,+ )+.#+)+7' ($? $70'.*#+,+ 501'..') 

"+ H0.*8 #' +"#+)0 S2OA #+)+; 5'105'1$60"%+; 5+70.$ 7$:('%-$$-$?./60#$3 

K.0%1(+5',#$1#G< )+.# [1]. E($ K1+5 @(+)070#' '@(+F'-$3 501+7' 

('"Q$(0##G< @(+,('55 @+"1(+0#$3 @(+,('55#G< "$"105 %+5@*810(#++ 

5+70.$(+)'#$3, +($0#1$(+)'##+,+ #' @($.+L0#$3 4BI. 

J' R$".3 7'# ,(':$% 5+7/.3 %+5@.0%"#+; :/#%-$$ @.+1#+"1$ g , @+./60##+; 

6$".0##G5 (0Q0#$05 (1) " @+5+H*8 @(+,('55G, +@$"'##+; )GQ0 ) ('?70.0 4. 

[1+1 $ 7(/,$0 ($"/#%$ (@(+"5'1($)'.$"* 1'%L0 ,(':$%$ )0H0"1)0##+; $ 

5#$5+; 6'"10;) @+%'?G)'01, … 

 

E+./60#G 7'##G0 7.3 "(')#$10.*#+,+ '#'.$?' )+?5+L#+"10; /%'?'##+,+ 

501+7'. E+./60#G 501($60"%$0 +-0#%$ 7.3 )'L#0;Q$< <'('%10($"1$% 

)#/1(0##0,+ %'60"1)', 61+ @+?)+.301 )G"1')$1* +($0#1$(G ($ "70.'1* )%.'7 ) 

('?('F+1%/ F/7/H$<#+(5'1$)+)) 7.3 "+?7'10.0; @(+,('55#G< "$"1105 

@+7+F#+,+ %.'""'. B'#G +-0#%$ ) #'@(').0#$3< ($"%+)-@(0$5/H0"1)-"1+$5+"1$. 
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