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/(&## () & & 

G'@ 728 58 3522 49 4226 5,8 414 0,014 
N-01%+- /-0-1% 696 57 4043 40 4852 6,97 697 0,010 

!'& 720 52 3934 55 4721 6,55 467 0,014 
H5-+ 672 65 3765 41 4518 6,72 611 0,011 
O140 745 60 3981 44 4777 6,41 583 0,011 
O5)+" 454 72 4102 57 4922 10,8 771 0,014 

4. :)'&1."). K%041+2++2 %$0)."+), 0-3'57$"$41 -&(8-0).-+$"57+%#% 

1)3+"*-++2 "&'($)*+), ,"0"&$-0)($)& 043+), 8%04/ /-0-1 /"6$7 3.%#' 30%@)-

$) 1)(+%1%& 80% $-, ?% /-0-1)+" 25)+) 3" 3+"*-++2. &%.85-&(+%C "&'($)*+%C 
&%+($"+$) (0)(. 2) >, 2& 4 %*4&'1"5%(7, +":&0"?). ."$-04"5%. /52 1)#%$%15-+-

+2 /-& /-0-1'2+), .'3)*+), 4+($0'.-+$41. PC 3"($%('1"++2 /"> 3.%#' %$0)."$) 

+":@4579' 4+$-+()1+4($7 31'&' /-0-1'2+%#% .'3)*+%#% 4+($0'.-+$" $" 
+":.-+94 1$0"$) 31'&%1%C -+-0#4C ' ."$-04"54. I($"++>, 2& 14/%.%, 3"@-38-*'> 
$0)1"5- 31'*"++2 3@'/A-+), 31'&%1), &%5)1"+7, ?% 1"A5)1% /52 .'3)*+%#% 
4+($0'.-+$", %(&457&), 2& ($1-0/A'6$7 E",41<4, &%08'( .'3)*+%#% 4+($0'.-+-

$" 80) 8%($'&'1"++2, 8% +7%.' 8%1)+-+ 1)/"1"$) $0)1"5- #'*+- 31'*"++2 43 
80)>.+). $-.@0"57+). 3"@"015-++2.. 
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,-'#7&'7 34)'". 8-341 1232*"'" 

M-3'57$"$) -&(8-0).-+$' 84/$1-0/A'6$7, ?% %&04. /-0-1)+) 25)+) 

1)(%&).) "&'($)*+).) 15"($)1%($2.) ,"0"&$-0)3'>$7(2 *-01%+- /-0-1%. F--
8%#"+4 "&'($)*+4 8"0".-$0) ."> $"&%A 2140 4 &5-+. 
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!"# 674.815  "$%. &.'. ()*%+,, ,-./. 012.. .-3, ! !,)"45! 

9:;9<=>!:? -9@A<B:C-D :EF9<GDH E9:GFC> 9:;?9:I 

E@B?:A@J@ >C-<!:A?<J@ EB@-!@= KF9FA!@= J<-F9D<BDA 

!"#$#%&'()*+ ,-(#./01 "#2"13&%0& ("/415#*(-6 4/0#%1%%+ 47.$#47.%/3 #$-"1-
876 (#*%#4%/3 7 .#$#,79%/3) $/50#4/,/ &*(1%#401,/ 57%7: "#20"#; $7. <1* 4/=#(#4-
5-%%+ ,->5-4/3 21=#(#4#0 2 $5/(%/3 .-"-4%/3 ,1(-"71574, +01 .1' 2,#=& 0#,$5-0*%# 
#87%/(/ "-9/, "#>#(/ "#20"76%#=# #>51.%1%%+. ?14-.-%# ,-(#./0& 4/2%1<-%%+ ("/-
415#*(7 "#>#<#=# 8/05& $"#8-*& .#.1(0#4#=# "#20"#; <1*(/% $5/(/ %1 21=#(#40/, 
+01 ' *051.#4/, 0#,$#%-%(#, ,-(#./0/ #></*5-%%+ $#(&9%#*(7 .75)%/87 "#20"#;. 

Doc. Yu.I. Gryciuk ! USUFWT 

The duration computing of process operations for  cutting of plate wooden 

materials by frame-saws 

The technique is proposed to calculate the durations for executing of the proper 
operations (basic and auxiliary) by frame- saws of cutting line while producing the 
furniture blanks from plate wooden materials, which makes it possible to multyletteraly 
estimate the operational mode of cutting equipment. The technique is presented to define 
the duration of working cycle for the process of additional cutting of plate parts into 
blanks, that is a constituent component for the   technique of calculation for the capacity of 
cutting facility. 

@5+ 4/2%1<-%%+ $"#.&0(/4%#*(7 "#>#(/ >&.)-+0#=# *$-871572#41%#=# 

"#20"76%#=# #>51.%1%%+ %-#>37.%#, $-"A 21 4*-, 2.76*%/(/ "#2"13&%#0 ("/41-
5#*(-6 47.$#47.%/3 #$-"1876 $"#8-*& "#20"#; [2] $/50#4/,/ &*(1%#401,/ 

$5/(%/3 .-"-4%/3 ,1(-"71574 (!@B). C4-"%-,# &41=& %1 (-, D# 4 "#>#(7 [5] 

49- "#2=5+.151*+ ,-(#./01 4/2%1<-%%+ $"#.&0(/4%#*(7 "#>#(/ "#20"76%#=# 
#>51.%1%%+, +01 4"13#4&' $#012%/0/ -E-0(/4%#*(7 #("/,1%#=# #$(/,15)%#=# 
$51%& "#20"#; $5/( %1 21=#(#40/ 7 21>-2$-<&' >75)A (#<%- 4/0#%1%%+ $"#-0-
(%/3 </ $-"-47"%/3 "#2"13&%074. F10#9 >&5# %14-.-%# ,-(#./0& 4/2%1<-%%+ 
("/415#*(7 "#>#<#=# 8/05& $"#8-*& #*%#4%#=# "#20"#; !@B %1 21=#(#40/ 

.5+ 0&(#4/3 .4#$/50#4/3 &*(1%#4#0, $"/2%1<-%#: .5+ #></*5-%%+ $"#.&0(/4-
%#*(7 "#>#(/ #*%#4%#=# #>51.%1%%+. G0"7, (#=#, 2.76*%-%# $-"-570 #$-"1876 

$"#8-*& #*%#4%#=# "#20"#;, +07 43#.+() 4 "#2"13&%0#47 E#",&5/ .5+ 4/2%1-
<-%%+ 47.$#47.%/3 ("/415#*(-6 "#>#</3 8/0574. 

?1=1.1',#, D# $7. <1* "#20"#;41%%+ #.%7': 21051.0/ $5/( %1 >&.)-
+0#,& *$-871572#41%#,& #>51.%1%%7 [7] 4/("1<1'()*+ <1* %1 4/0#%1%%+ !"#!$-
#%& 7 '!(!)*+#%& !(,-./*0, +07 4/2%1<1;() "#>#</6 8/05 $"#8-*& "#20"#;. 

!7. #*%#4%/,/ (-3%#5#=7<%/,/ 1># ,1A/%%/,/ #$-"187+,/ >&.-,# 44191(/ 

(107, +07 .1;() >-2$#*-"-.%76 (-3%#5#=7<%/6 -E-0(, %1$"/051., #>"721%%+ 
0"#,#0 & #.%76 21051.87 $5/(, 47."721%%+ *,&=, "#20"76 *,&= %1 21=#(#40/, #>-

"721%%+ 21=#(#4#0 $# $-"/,-("&, .#.1(0#4/6 "#20"76 #0"-,/3 <1*(/% ,1(-"7-
15& 7 (... @# .#$#,79%/3 47.%-*-,# 4*7 7%A7 #$-"187:, +07 ,#9&() 4/0#"/*(#-
4&41(/*+ $7. <1* "#20"#;41%%+ 4*7': 21051.0/ $5/( </ #0"-,/3 :: <1*(/%, %1$-

"/051., 2141%(19-%%+ $5/(, <1*(/% ,1(-"715& </ 21=#(#4#0, :3 4*(1%#45-%%+ 
</ 210"7$5-%%+, $-"-,7D-%%+ .# "7215)%#=# 7%*("&,-%(& </ ,79 *(#51,/ $/5-
0#4/3 &*(1%#4#0, "#241%(19-%%+ =#(#4/3 <1*(/% ,1(-"715& (1 7%. 
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G*075)0/ "#>#</6 8/05 $"#8-*& "#20"#;41%%+ #.%7': 21051.0/ !@B 

*051.1'()*+ 2 #*%#4%/3 7 .#$#,79%/3 #$-"1876, (# $"#.&0(/4%7*() 57%7: "#2-
0"#; 215-9/() 47. :3 *("&0(&"/ (1 $#*57.#4%#*(7 "-1572187:, 075)0#*(7 (1 ("/-

415#*(7 4/0#%1%%+ 0#9%#: 2#0"-,1. H#.%#<1* $"/ "#>#(7 "#20"76%#=# #>51.-

%1%%+ >&41;() $#218/05#47 4/("1(/ <1*& %1 %151=#.9-%%+ 47.$#47.%/3 4&2-
574, $"/>/"1%%+ "#>#<#=# ,7*8+, "-=51,-%(#41%/6 47.$#</%#0 "#>7(%/01 7 (..., 
+07 & *&0&$%#*(7 2%1<%# 2,-%A&;() 6#=# $"#.&0(/4%7*(). C1=15#, $#218/05#47 
4/("1(/ <1*& $7*5+ *(1(/*(/<%#: #>"#>0/ 7 %15-9%#: #87%0/ ,#9%1 4/"12/(/ & 
4/=5+.7 47.$#47.%/3 0#-E787'%(74 [5]. 

G.%10 & .1%76 "#>#(7 ,/ .-D# .-(15)%7A- 2&$/%/,#*+ %1 ,-(#./87 
4/2%1<-%%+ ("/415#*(-6 4/0#%1%%+ 47.$#47.%/3 #$-"1876 (#*%#4%/3 7 .#$#-
,79%/3) $/50#4/,/ &*(1%#401,/ 57%7: "#20"#; $7. <1* 4/=#(#45-%%+ ,->5--
4/3 21=#(#4#0 2 !@B, 1 (10#9 *$"#>&',# 4/2%1</(/ ("/4157*() "#>#<#=# 8/0-
5& $"#8-*& .#.1(0#4#=# "#20"#; <1*(/% $5/(/ %1 21=#(#40/. 

1. A'Q+"O.++2 35'&"0%*3.( &'$%+"++2 %,.5"P)( ,'0$%&'8' 

#*3"+%&$"8' 0)+)L 5%Q$5%R 
H4191'()*+, D# -E-0(/4%7*() "#>#(/ 14(#,1(/<%/3 57%76 "#20"#; .#-

*+=1'()*+, $-"A 21 4*-, 21 "13&%#0 47.51=#.9-%#: "#>#(/ :: 1="-=1(74, 1 (10#9 

214.+0/ *0#"#<-%%; ("/415#*(7 :3 $"#*(#:4. I.-()*+ $"# (-, D#, %1$"/051., 

$1"15-5)%# 2 "#20"#', *,&= %1 21=#(#40/, #("/,1%/3 47. $#$-"-.%)#: 21051.-

0/ $5/(, ,1' 2.76*%;41(/*+ 47."721%%+ *,&= 47. %1*(&$%#: 21051.0/ $5/(, 1 4 
8-6 *1,/6 ,#,-%( ,1' E#",&41(/*+ <-"=#41 21051.01 $5/(. J("#=- .#("/,1%-

%+ (10#=# */%3"#%%#=# "-9/,& "#>#(/ #>51.%1%%+ (1 #>''0(/4%7*() 14(#,1-
(/<%#=# 0#%("#5; 21 "#>#(#; 6#=# $/50#4/3 &*(1%#4#0 *$"/+' 2%1<%#,& $7.-

4/D-%%; $"#.&0(/4%#*(7 "#>#(/ 57%7: "#20"#;. @#,#=(/*) 8)#=# 4*)#=# ,#9-

%1 (75)0/ 21 "13&%#0 ,1(-,1(/<%#=# ,#.-5;41%%+ [7, 9] $"#8-*& "#>#(/ 47.-

$#47.%#=# "#20"76%#=# #>51.%1%%+ 2 4/0#"/*(1%%+, ,1(-,1(/<%#: (-#"7: %1-
.76%#*(7 [1]. @5+ $"/6%+((+ 47.$#47.%/3 "7A-%) [8] %-,15#419%- 2%1<-%%+ 
$"/ 8)#,& ,1' "#2"13&%#0 ("/415#*(-6 4/0#%1%%+ #$-"1876 $/50#4/,/ &*(1-
%#401,/ 57%7: "#20"#;. 

@5+ "#2"13&%0& >&.)-+0#: ("/415#*(7 "#>#<#=# 8/05& $"#8-*& "#2-
0"#; .#875)%# 21*(#*&41(/ 0#%8-$87; $"# 1>*("10(%7 <1*(/%/ ,1(-"715& 

(KLB) [5, 6]. M&.-,# 44191(/, D# 7%.-0* h = 1 4012&' %1 4*; $5/(& 1># :: #*-
%#4%& <1*(/%&, 7%.-0* h = 2 – %1 :: =#5#4%& <1*(/%&, 1 075)07*() KLB & .1%#-
,& 4/$1.0& >&.- .#"74%;41(/ .4#, ( 2H

"O
jk " ). 

N 21=15)%#,& 4/$1.0& ("/4157*() "#>#<#=# 8/05& $"#8-*& $#2.#49%)#=# 
</ $#$-"-<%#=# "#20"#;41%%+ .-+0#: KLB ,#9%1 4/2%1</(/ <-"-2 ("/415#*(7 
4/0#%1%%+ 47.$#47.%/3 #$-"1876 $"#8-*& "#20"#; 21 (10#; E#",&5#;, 34.: 

 t
Q"1

 = 2#t,6 + t
5/

 + t
+5/

, (1) 

.-: t
,6

 ! ("/4157*() E70*&41%%+ (1 47.$&*01%%+ 21051.0/ $5/( $"/(/*0%#; >15-
0#;; t

5/
,
 
t
+5/

 ! 47.$#47.%# ("/415#*(7 "#>#<#=# 7 %-"#>#<#=# 3#.74 ! $#*(&$15)%/3 
"&374 $/50#4/3 *&$#"(74. ?1=1.1',#, D# .5+ .-+0#=# *$-871572#41%#=# #>51.%1%-

%+ ("/4157*() 4/0#%1%%+ 24#"#(%#=# 3#.& $/50#4#=# *&$#"(1 %- 4"13#4&'()*+. C1-
=15#, ("/415#*(7 $#*(&$15)%/3 "&374 4/2%1<1;()*+ 21 (10#; E#",&5#;, 34.: 
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t " , (2) 

.-: 0,S – $"#6.-%/6 A5+3, ,; u
S,

 – A4/.07*() $-"-,7D-%%+, ,/34. 
!7. <1* 4/2%1<-%%+ ("/415#*(7 "#>#<#=# 8/05& $"#8-*& "#20"#; .# 

$"#6.-%#=# A5+3& %15-91() 4-5/</%/ 3#.74 $#2.#49%)#=# </ $#$-"-<%#=# 
$/50#4/3 *&$#"(74. !"#6.-%/6 A5+3, %1$"/051., $#2.#49%7, $/50#4/, *&-
$#"(#, .5+ "72%/3 (/$74 "#20"76%#=# #>51.%1%%+ 4 #*%#4%#,& 215-9/() 47. 

6#=# 0#%*("&0(/4%/3 ,#95/4#*(-6. @5+ #.%/3 0#%*("&0876 $/50#4/3 &*(1%#-
4#0 $"#6.-%/6 A5+3 *051.1'()*+ 2 "#2,7"& "#20"#;41%#=# ,1(-"715& 08 7 .#-
.1(0#4/3 47.*(1%-6 04, +07 $#("7>%# D- $"#6(/ $/50#4#,& *&$#"(& %1 $#<1(0& 
7 $7*5+ $"#4-.-%%+ "#20"#;: 

 0,S = 08 + 2#04 . (3) 

!-"-419%# (107 0#%*("&087: $/50#47 &*(1%#40/ $"/2%1<-%7 .5+ $#$--
"-<%#=# "#20"#;41%%+ *,&= %1 21=#(#40/ 21 01"(1,/ 27 2,7D-%/,/ $#$-"-<-
%/,/ $"#$/51,/, #*075)0/ 21=15)%1 A/"/%1 ="&$/ *,&= ' ,-%A#; 47. A/"/-

%/ 4*)#=# ,1(-"715&. @5+ 7%A/3 0#%*("&0876 &*(1%#4#0 $/50#4/6 *&$#"( ,#-
9- $"#3#./(/ (75)0/ .-+0/6 E70*#41%/6 A5+3 0T, +0/6 %- 215-9/() 47. "#2,7-
"74 "#20"#;41%#: <1*(/%/ ,1(-"715&. 

 
6*7. 1. 89:.- ;<*/,$701= >1)19:?1..@ >*A,$<*2 73>$)0:< 

@# A4/.0#*(-6 $-"-,7D-%%+ $/50#4/3 *&$#"(74 %15-91() *-"-.%7 
A4/.0#*(7 "#>#<#=# u5/ 7 %-"#>#<#=# u+5/ 3#.74. C.->75)A#=#, A4/.07*() "#-
>#<#=# 3#.& .5+ 210#".#%%#=# #>51.%1%%+ *(1%#4/() 25 ,/34., 1 %-"#>#<#=# ! 

51 ,/34 [4, 10]. N $"#8-*7 "#20"#; A4/.0#*(7 $-"-,7D-%%+ $/50#4/3 *&$#"(74 
,1;() .-D# 2,7%%/6 31"10(-" ("/*. 1). O0 212%1<15#*+ 4/D-, *-"-.%+ A4/.-

07*() "#>#<#=# 3#.& 215-9/() 47. 4/*#(/ $"#$/5& h,5 (1 *(&$-%+ 21(&$5-%%+ 
(("/415#*(7 >-2$#*-"-.%)#: "#>#(/) "7215)%#=# 7%*("&,-%(& t5) ("/*. 2), ,#9- 
4/2%1<1(/*+, 2=7.%# 2 %1A/,/ .#*57.9-%%+,/, %1$"/051., 21 (10#; -,$7"/<-
%#; E#",&5#;: 

$ %pi,5
5),55/5/

t00935.0h0079.0Exp03024.01

25
]t;h[uu

#&##&
"" . 
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H#.%#<1*, ("/4157*() >-2$#*-"-.%)#: "#>#(/ "7215)%#=# 7%*("&,-%(& 
t
5)

 215-9/() 47. 21=15)%#: $5#D7 $"#$/5& E', 7 D75)%#*(7 "#20"#;41%#=# ,1-
(-"715& U8 ("/*. 3), ,#9- 4/2%1<1(/*+, 2=7.%# 2 %1A/,/ .#*57.9-%%+,/, %1$-

"/051., 21 (10#; -,$7"/<%#; E#",&5#;: 

$ %8,
6134.0
8

2514.0
,8,

5)5) U0002.0E0099.0ExpUE2996.0]U;E[tt #&####"" ''' . 
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6*7. 2. 8-A1B.:70C ;<*/,$70: )$D$E$F$ 2$/3 >*A,$<$F$ 73>$)0- <:/ <*7$0*  

>)$>*A3 : 0)*<-A$70: )$D$0* ):G-AC.$F$ :.70)391.03 
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6*7. 3. 8-A1B.:70C 0)*<-A$70: )$D$0* ):G-AC.$F$ :.70)391.03 <:/ G-F-AC.$H  
>A$?: >)$>*A3 : ?:AC.$70: )$G,)$+<-.$F$ 9-01):-A3 

C4-"%-,# &41=& %1 (-, D# $5#D1 $"#$/5& 4/2%1<1'()*+ +0 .#>&(#0 .#4-
9/%/ $"#$/5&, 4/0#%1%#=# "7215)%/, 7%*("&,-%(#,, %1 6#=# 4/*#(&, 1 4/*#(1 
$"#$/5& – +0 .#>&(#0 075)0#*(7 $5/( & 21051.87 %1 :3 (#4D/%&. H#.%#<1* 21-
=15)%1 $5#D1 $"#$/5& E', 4/2%1<1'()*+ +0 *&,1 &*73 $5#D $"#$/574, 4/0#%1-
%/3 $/50#; 2 $#<1(0& :: 4*(1%#45-%%+ 4 "#20"76%- #>51.%1%%+ $7*5+ 21(#<&-
41%%+ 7 .# ,#,-%(& 4/0#%1%%+ $#(#<%#=# $"#$/5&. 

F10/, </%#,, & 21=15)%#,& 4/$1.0& 0)*<-A:70C )$D$E$F$ %*,A3 >)$-
%173 >$G/$<B.C$F$ E* >$>1)1E.$F$ )$G,)$+<-..@ KLB 2 4"13&41%%+, (2) 7 
(3) ,#9%1 4/2%1</(/ 21 (10#; E#",&5#;, 34.: 
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$ % $ %

+5/5),55/

+5/5),55/48
,6

+5/

,S

5/

,S
,6Q"1

u]t;h[u

u]t;h[u020
t2

u

0

u

0
t2t

#

&##&
&#"&&#" , (4) 

O0D# & 4/"12 (4) 44-*(/ (10& 2,7%%&: 

 
+5/5),55/

+5/5),55/
5),5S,

u]t;h[u

u]t;h[u
]t;h[

#

&
"( , (5) 

(# 47% %1>&.- (10#=# 4/=5+.&: 
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5),5S,48,6Q"1 (##&&#" . (6) 

@5+ #></*5-%%+ ("/415#*(-6 4/0#%1%%+ #$-"1876 $"#8-*& #*%#4%#=# 
"#20"#; h-#: KLB 47.$#47.%7 $#012%/0/ 2 [5] 7 2 4"13&41%%+, E#",&5/ (6) %1-
>&.&() (10#=# 4/=5+.&: 

! ("/4157*() 4/0#%1%%+ #$-"187: $#2.#49%)#=# 47."721%%+ *,&= & h-76 KLB, 
34.: 
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! ("/4157*() 4/0#%1%%+ #$-"187: $#$-"-<%#=# "#20"#;41%%+ ="&$/ *,&= s-#: 
"*7(0/" %1 21=#(#40/ & h-76 KLB, 34.: 
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! ("/4157*() 4/0#%1%%+ #$-"187: =#5#4%#=# $"#$/5& & 21051.87 $5/(, 34.: 
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! ("/4157*() "#>#<#=# 3#.& $#$-"-<%#=# A(#431<1 $"/ $-"-,7D-%%7 21051.0/ 
$5/( h-#: KLB .5+ 47."721%%+ *,&=, 34.: 
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! ("/4157*() "#>#<#=# 3#.& $#2.#49%)#=# A(#431<1 $"/ $-"-,7D-%%7 ="&$/ 
*,&= s-#: "*7(0/" 2 h-#: KLB .5+ 47."721%%+ 21=#(#4#0, 34.: 
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.-: 4,S – $#$"14#<%/6 0#-E787'%(, +0/6 4"13#4&' 2,7%& A4/.0#*(7 $-"-,7D-%-

%+ A(#431<1 $7. <1* $#2/87;41%%+ "#20"#'%#=# ,1(-"715& (4,S =1.0251.05); 

[]u
5/  – A4/.07*() "#>#<#=# 3#.& $#2.#49%)#=# A(#431<1. 

F"/415#*(7 E70*&41%%+ (1 47.$&*01%%+ ,1(-"715& $"/(/*0%#; >150#;, 

1 (10#9 A4/.0#*(7 $-"-,7D-%%+ $/50#4/3 *&$#"(74 $7. <1* 4/0#%1%%+ "#>#-
</3 7 %-"#>#</3 3#.74 >-"&()*+ 2 (-3%7<%#: 31"10(-"/*(/0/ #>51.%1%%+ #0"--
,# .5+ $#2.#49%)#=# 7 $#$-"-<%#=# "#20"#;41%%+ 1># 4/2%1<1;()*+ 21 .#$#-
,#=#; 3"#%#,-("19&. J-"-.%7 A4/.0#*(7 "#>#</3 7 %-"#>#</3 3#.74 >&.)-
+0#=# 2 A(#431<74 $-"-419%# *(1%#45+() 47.$#47.%# 10520 7 40 ,/34 [4, 10]. 

G.%10 >75)A7*() ,#.-5-6 *&<1*%#=# *$-871572#41%#=# #>51.%1%%+ ,1' 
0#,$';(-"%- "-=&5;41%%+ A4/.0#*(7 "#>#<#=# 3#.& A(#431<74, +01 4 #*%#4-
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%#,& 215-9/() 47. "#2,7"&, %1 +0/6 $-"-,7D&'()*+ "#20"#;41%/6 ,1(-"715 

("/*. 4). N 21=15)%#,& 4/$1.0& 21 E#",&5#; (2) 4/2%1<1;()*+ ("/415#*(7 
$"#8-*74 $-"-,7D-%%+ 21051.#0 $5/( 47. *(#51 :3 E#",&41%%+ .# $#2.#49%73 

A(#431<74 7 =#(#4/3 <1*(/% ,1(-"715& </ 21=#(#4#0 .# *(1%87: :3 "#241%(19-%-

%+. P7 #$-"187: 2.76*%;;()*+ 47.$#47.%# >5#01,/ $-"-,7D-%%+ .5+ (#=#, D#-
>/ $7*5+ %/3 ,#9%1 >&5# E#",&41(/ 7%A7 21051.0/ $5/( </ "#241%(19&41(/ 

=#(#47 <1*(/%/ ,1(-"715&. 

 
6*7. 4. 89:.- ;<*/,$701= >1)19:?1..@ ;0$<2-E:< 

5)*<-A:70C )$D$E$F$ %*,A3 >)$%173 G-<-.0-B1..@ G-,A-/,* >A*0 

,#9- 4/2%1<1(/*+ .4#,1 *$#*#>1,/. O0D# "#20"#;41%/6 ,1(-"715 $-"-,7-
D1'()*+ 410&&,%/, $"/*("#', $# #.%76 $5/(7, (# ("/4157*() :3 2141%(19-%%+ 
4/2%1<1'()*+ 21 (10#; E#",&5#;, 34.: 
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.-: t1,
 – ("/4157*() $"#8-*& 2141%(19-%%+ #.%7': $5/(/, 34.; tT, – ("/4157*() 

$"#8-*& E#",&41%%+ 21051.0/ $5/(, 34. P/05 $"#8-*& 2141%(19-%%+ #.%7': 
$5/(/ *051.1'()*+ 2 (10/3 #$-"1876: 213#$5-%%+ ($"/*,#0(&41%%+) tQ/, $-"-%--
*-%%+ t

,.5
, 47.$&*01%%+ t
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 $5/(/ (1 24#"#(%#=# "&3& t

Q5
 410&&,%#: 01"-(0/. 

F#.7 ("/4157*() "#>#<#=# 8/05& $"#8-*& 2141%(19-%%+ 21051.0/ $5/( (12) >&-
.- 4/2%1<1(/*+ 21 (10#; E#",&5#;: 

 t
Q,

 = ,o#(tQ/ + t
,.5

 + t
&,

 + t
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N 4/$1.0& 2141%(19-%%+ $5/( 875#; 21051.0#; ("/4157*() (10#: #$--
"187: >&.- .#"74%;41(/ ("/415#*(7 $-"-*&41%%+ t

,,
 21051.0/, :: E#",&41%%+ 

t
T,

 (1 24#"#(%#=# "&3& tQ5 A(#431<1, (#>(#: 
 t
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!-"-419%# 8; #$-"187; 4/0#%&;() A(#431<7 $-"-,7D-%%+ 21051.0/ 

$5/( </ :3 <1*(/%. G.%10 (10/6 $"#8-* 2141%(19-%%+ 4/0#"/*(#4&'()*+ .&9- 
"7.0#, ># 2%1<%# 2>75)A&'()*+ 6,#47"%7*() $#A0#.9-%%+ #>5/8)#41%/3 $#-
4-"3#%) $5/(. 

5)*<-A$70: )$D$E*2 %*,A:< >)$%17:< G<:AC.1..@ 70$A:< $7*5+ $#2.#49-
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.- ,Q1
h

,*1
h t,t  – ("/415#*(7 $"#8-*74 2475)%-%%+ <1*(/% ,1(-"715& 2 #.%7': "*7(0/" 

$7*5+ $#2.#49%)#=# </ $#$-"-<%#=# "#20"#;41%%+ h-#: KLB, 34. 
5)*<-A:70C )$D$E$F$ %*,A3 >)$%173 )$G<-.0-B1..@ G-F$0$<$, 2 

h-#: KLB 4/2%1<1'()*+ 21 (10#; E#",&5#;: 

 ) *"O
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5Q
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jk H,1h,ttT "#,"" , (17) 

.- 5Q1
ht  – ("/4157*() $"#8-*& "#241%(19-%%+ 21=#(#4#0 2 #.%7': "*7(0/" $7*5+ 

"#20"#; h-#: KLB, 34. O0D# "#241%(19-%%+ 21=#(#4#0 2 #.%7': "*7(0/" 

2.76*%;'()*+ 410&&,%#; &*(1%#40#;, (# & *("&0(&"& #$-"1876 8/05& 43#-
.+(): ("/415#*(7 $"#8-*74 213#$5-%%+ ($"/*,#0(&41%%+), $-"-%-*-%%+ 7 47.-

$&*01%%+ 21=#(#4#0; ("/4157*() 24#"#(%#=# "&3& 410&&,%#: 01"-(0/. 

?1 >1=1()#3 $7.$"/',*(413 "#241%(19-%%+ 21051.#0 #("/,1%/3 21=#-
(#4#0 2.76*%;'()*+ "&<%/, *$#*#>#,. N 8)#,& 4/$1.0& ("/4157*() "#>#<#=# 
8/05& $"#8-*& "#241%(19-%%+ 4/2%1<1'()*+ 21 21=15)%#; 075)07*(; 21=#(#-
4#0, D# 43#.+() & 01"(& "#20"#;, 34.: 
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.-: t
1*Q

 – ("/4157*() $"#8-*& "#241%(19-%%+ #.%7': 21051.0/ 21=#(#4#0, 34.; 
',"Ohjk – 21=15)%1 075)07*() 21=#(#4#0 %1 01"(7 "#20"#;, +01 2%13#./()*+ 4 h-#: 

KLB, A(. N 4/"127 (18) 21$/* & .&9013 +1 4012&' %1 (-, D# & 0#9%76 *,&27 %--
#>37.%# "#241%(19/(/ .#.1(0#4# D- #.%& 21051.0& 47."72074 </ .75#4/3 47.-

3#.74 ,1(-"715&, #("/,1%/3 $7. <1* "#20"#;41%%+ h-#: KLB, 34. 
N ("/4157*() $"#8-*& "#241%(19-%%+ #.%7': 21051.0/ 21=#(#4#0 #.%/, 

"#>7(%/0#, 43#.+() (107 #$-"187:, 34.: 
 t

1*Q
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 + t
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1,5
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.-: t1Q*
 ! ("/4157*() 213#$5-%%+ 21051.0/; t

1,*
 ! ("/4157*() $-"-%-*-%%+ 210-

51.0/ "#>7(%/0#, .# $7.*(#$%#=# ,7*8+; t
1&*

 ! ("/4157*() 4*(1%#45-%%+ 210-
51.0/ %1 $7.*(#$%- ,7*8-; t1,5

 ! ("/4157*() $#4-"%-%%+ "#>7(%/01 %121.. F"/-

415#*(7 8/3 #$-"1876 ,#9%1 4/2%1</(/ 21 .#$#,#=#; 3"#%#,-("19&. 

2. A'Q+"O.++2 35'&"0%*3) 5%6%O%1% P'$0# ,5%P.*# 4%4"3$%&%1% 
5%Q$5%R O"*3'+ ,0'3' 
O0 $#012&;() %1A7 .#*57.9-%%+, 4 #.%76 01"(7 "#20"#; <1*(/% $5/(/, 

+07 $#("->&;() .#.1(0#4#=# "#20"#;, %- (10 49- 6 >1=1(#, 1 *1, $"#8-* ,#9- 
$"#4#./(/*+ $1"15-5)%# 2 #*%#4%/, "#20"#',. F#>(#, ,#9%1 *051*(/ (10/6 

="1E70 "-1572187: 01"( "#20"#; %1 #*%#4%#,& #>51.%1%%7, D#>/ .#.1(0#4/6 

"#20"76 2.76*%;414*+ %- $7. 07%-8) 4/0#%1%%+ $51%& "#20"#;, 1 >5/9<- .# 
6#=# 214-"A-%%+. N 8)#,& 4/$1.0& ,#9%1 =#4#"/(/ $"# $1"15-5)%7*() 4/0#-
%1%%+ #*%#4%#=# 7 .#.1(0#4#=# "#20"#;. G.%10 %- 2149./ 4.1'()*+ *051*(/ 
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(10/6 $1"15-5)%/6 ="1E70 4/0#%1%%+ "#>7( #*%#4%/, 7 .#$#,79%/, #>51.-

%1%%+,. K5- .5+ 6#=# 4/0#%1%%+ %-#>37.%7 .#.1(0#47 ,1(-"715)%7, -%-"=-(/<-
%7 (1 ("&.#47 "-*&"*/, & "-2&5)(1(7 <#=# & *&0&$%#*(7 2>75)A&'()*+ *#>741"-
(7*() $"#8-*& 4/=#(#45-%%+ ,->5-4/3 21=#(#4#0. F#,& & 0"/(-"7+3 #$(/,721-
87:, +07 31"10(-"/2&;() $#(&9%7*() .75)%/87 "#20"#;, *051.#4/,/ <1*(/%1,/ 

' ("/415#*(7 "#>#</3 8/0574 $"#8-*74 %- (75)0/ #*%#4%#=# "#20"#; %1 #*%#4-
%#,& #>51.%1%%7, 15- 6 .#.1(0#4#=# "#20"#; 7%A/3 <1*(/% ,1(-"715& %1 l-,& 
.#$#,79%#,& #>51.%1%%7, #("/,1%/3 2 #./%/87 ,1(-"715& j-=# (/$#"#2,7"&, 
$#$-"-.%)# "#20"#'%/3 21 k-#; 01"(#;, =#..: 
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C #=5+.& %1 (-, D# 0#9%1 KLB "#2"721'()*+ 21 *4#'; 01"(#; "#20"#;, 

(# *051.#4/,/ <1*(/%1,/ 0"/(-"7:4 #$(/,72187: ' (10#9 ("/415#*(7 $"#8-*74 

%1*("#;41%%+ l-=# .#$#,79%#=# #>51.%1%%+ }L,1,h{H
44 "" ll , +07 3#<1 7 

216,1;() .-075)01 34/5/% (0#%0"-(%7 2%1<-%%+ 4/2%1<1;()*+ 21 .#$#,#=#; 

3"#%#,-("19&), #.%10 6#=# .#4#./()*+ .&9- <1*(# 4/0#%&41(/, D# & *&0&$-

%#*(7 216,1' 2%1<%/6 $"#,79#0 <1*&. 
@#.1(0#4/6 "#20"76 KLB ,#9- $"#4#./(/*+ %1 "72%#,& .#$#,79%#,& 

#>51.%1%%7, 1 6#=# ("/4157*() 215-9/() 47. $"/6%+(#=# %1 $7.$"/',*(47 0#%0-
"-(%#=# F! "#20"#; !@B %1 ,->5-47 21=#(#40/. F#,& & .1%76 "#>#(7 %14-.--
,# (75)0/ 21=15)%/6 $7.37. .# 4/2%1<-%%+ ("/415#*(7 "#>#<#=# 8/05& $"#8-*& 

.#.1(0#4#=# "#20"#;, $"/4'+214A/*), %1$"/051., (75)0/ .# .4#3 F! :3 4/=#-
(#45-%%+. !-"A/, F! $-"-.>1</,# 4/0#"/*(1%%+, %1$"/051., #.%#=# #.%#-
$/50#4#=# 4-"*(1(1 27 2>75)A-%#; 01"-(0#;, %1 +0#,& $#*57.#4%# >&.-,# 4/-

0#%&41(/ $#$-"-<%/6 7 $#2.#49%76 "#20"76. F101 (-3%#5#=7+ .#.1(0#4#=# "#2-
0"#; $-"-419%# 4/0#"/*(#4&'()*+ %1 >75)A#*(7 *)#=#.%7 .7;</3 $7.-

$"/',*(413, & "-2&5)(1(7 <#=# 4/("1<1'()*+ >1=1(# <1*& %1 *1, $"#8-* "#2-
0"#;, ("/4157*() +0#=# 7%0#5/ ,#9- $-"-4/D&41(/ <1* #*%#4%#=# "#20"#;, 

#3#$5;' 4*7 41"71%(/ #("/,1%%+ 21=#(#4#0 72 215/A074 *,&= 1># "#20"#; 0#,-

>7%#41%/3 21=#(#4#0 </ 4051.-%/3 01"( "#20"#; [6]. 

@5+ ."&=#=# F! $-"-.>1</,# 4/0#"/*(1%%+, %1$"/051., .4#3 #.%#-
$/50#4/3 4-"*(1(74, %1 +0/3 $1"15-5)%# >&.-,# 4/0#%&41(/ $"#8-*/ $#2-
.#49%)#=# 7 $#$-"-<%#=# "#20"#;41%%+. F101 (-3%#5#=7+ 4/=#(#45-%%+ ,->-

5-4/3 21=#(#4#0 3#<1 7 216,1' 2%1<%# ,-%A- <1*&, #.%10 4#%1 .&9- "7.0# 4/-

0#"/*(#4&'()*+ %1 $7.$"/',*(413 $#21+0 4/,1=1' 4.4#' >75)A- #>51.%1%%+ (1 
#>*5&=#4&;<#=# $-"*#%15&, 1 2%1</() – 2164/3 4/("1( ,1(-"715)%/3, -%-"=--
(/<%/3 7 ("&.#4/3 "-*&"*74. !"#(-, +0D# 21.1(/*) ,-(#; 4/0#%1%%+ .#.1(0#-
4#=# "#20"#; KLB, (# *E#",#41%7 01"(/ "#20"#; >&.&() ,1(/ 2%1<%& <1*(0& 
(10#=# "#20"#; 27, A4/.A- 4*)#=#, 4/*#0/, 2%1<-%%+, -E-0(/4%#*(7 4/0#-
"/*(1%%+ ,1(-"715& 7 2%1<%#; $"#.&0(/4%7*(; "#>#(/ #*%#4%#=# #>51.%1%%+. 
H 8)#,& 4/$1.0& (# 21*(#*&41%%+ (10#: *3-,/ #"=1%72187: F! 4/=#(#45-%%+ 
21=#(#4#0 7%0#5/ ,#9- >&(/ 4/$"14.1%/,. 

G*#>5/47*() .#.1(0#4#=# "#20"#; $#5+=1' 4 (#,&, D# 4 #.%& 21051.0& 

<1*(/% ,1(-"715& $# 4/*#(7, +0& %-#>37.%# #.%#<1*%# "#20"#:(/ %1 .#$#,79-

!"#$%&'( &)*+'$, 2004, &',. 14.1 
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%#,& #>51.%1%%7, ,#9- 43#./(/ .47, ,10*/,&, – ("/ $5/(/, 4 (#6 <1* +0 %1 
#*%#4%#,& #>51.%1%%7 075)07*() #.%#<1*%# "#20"#;41%/3 $5/( ,#9- *(1%#-
4/(/ .# .-*+(/. F#,& 21=15)%1 ("/4157*() "#>#<#=# 8/05& $"#8-*& 4*)#=# .#-
.1(0#4#=# "#20"#; 2>75)A&'()*+ & .-075)01 "1274 $#"74%+%# 2 #*%#4%/, "#2-
0"#',, D# 2%#4& 9 (10/ 2%1<%# 4$5/41' %1 *#>741"(7*() $"#8-*& 4/=#(#45-%%+ 
,->5-4/3 21=#(#4#0. G0"7, (#=#, $7. <1* 4/0#%1%%+ .#.1(0#4#=# "#20"#;41%-

%+ .-+0#: 21051.0/ KLB, (10 *1,# +0 7 $7. <1* "#20"#;41%%+ 4*7': $5/(/ </ 

=#5#4%#: (1 #*%#4%#: :: <1*(/%, *$#<1(0& 47.>&41'()*+ 47."721%%+ *,&=, 1 $#(7, 

87 *,&=/ "#2"721;()*+ %1 21=#(#40/, (#>(# 4/0#"/*(#4&'()*+ ("1./876%1 $#2-
.#49%)#-$#$-"-<%1 *3-,1 "#20"#;. 

K%15#=7<%# +0 7 $7. <1* #*%#4%#=# "#20"#;, .5+ "#2"13&%0& ("/415#*(7 
"#>#<#=# 8/05& $"#8-*& .#.1(0#4#=# "#20"#; .#875)%# 21*(#*&41(/ 0#%8-$-

87; $"# KLB. N 8)#,& 4/$1.0& >&.-,# 44191(/, D# 7%.-0* "O
jkH,3h "  4012&' 

%1 .#.1(0#4/6 "#20"76 >&.)-+0#: KLB, 405;<1;</ "#20"76 215/A074 *,&=, 
0#,>7%#41%/3 21=#(#4#0 </ 4051.-%/3 01"( "#20"#;. G0"7, (#=#, 21=15)%1 
("/4157*() "#>#<#=# 8/05& $"#8-*& .#.1(0#4#=# "#20"#; >&.)-+0#: KLB, #(-
"/,1%#: 4 "-2&5)(1(7 "#20"#; $5/( j-=# (/$#"#2,7"& 21 k-#; 01"(#;, >&.- 
405;<1(/ ("/415#*(7 4/0#%1%%+ $#2.#49%73 7 $#$-"-<%/3 $"#$/574 %1 l-,& 
.#$#,79%#,& #>51.%1%%7, (#>(# L = 2. C4-"%-,# &41=& %1 (-, D# 0#9%#,& "#-
>#<#,& 8/05& $"#8-*& .#.1(0#4#=# "#20"#; 451*(/41 *("&0(&"1 .#$#,79%#=# 

"#20"76%#=# #>51.%1%%+, $#*57.#4%7*() "-1572187: #$-"1876 7 $-4%1 ("/4157*() 
0#9%#: 2#0"-,1. J("&0(&"1 #>51.%1%%+ (&%74-"*15)%7 #.%#$/50#47 </ E#"-
,1(%#-#>"72%7 .4#$/50#47 4-"*(1(/) 7 $#*57.#4%7*() "-1572187: #$-"1876 4/2%1-
<1;() *3-,& #"=1%72187: F! 4/=#(#45-%%+ 21=#(#4#0 2 !@B. 

J(#*#4%# $>0*9-AC.$F$ >A-.3 )$G,)$+, (# 21=15)%1 ("/4157*() "#>#-
<#=# 8/05& ' Q4

hjkt  $"#8-*& .#.1(0#4#=# "#20"#; h-#: KLB, #("/,1%#: 2 $5/( j-

=# (/$#"#2,7"& (1 k-#: 01"(/, %1 l-,& .#$#,79%#,& #>51.%1%%7 ,#9%1 4/2%1-
</(/ 21 .#$#,#=#; (10#=# *$7447.%#A-%%+, 34.: 

$ % -.

-
/
0

-1

-
2
3

"
-1

-
2
3

!&,

",#,,
#&#7"" 66

""

"O
jkQO

jk

jk
4QO

jk
QO
jkL

1

4
hjk

L

1

44
hjk

Q4
hjk

Q4
jk H,3h

1

;x,
thtT

4/$1.0&,7%A#,&4

+0D#

l
l

l
l , (21) 

.-: 4
hjk7  ! 075)07*() $-"-%1*("#;41%) .#$#,79%#=# #>51.%1%%+ & $"#8-*7 "#20"#-

;41%%+ KLB; $ %4jk /x ,", round
QO
jk  ! 075)07*() 21051.#0 <1*(/% ,1(-"715&, #("/,1-

%/3 2 $5/( j-=# (/$#"#2,7"&, +07 %-#>37.%# .#.1(0#4# "#20"#:(/ 21 k-#; 01"(#;. 

J(#*#4%# )$G,)$+<-..@ /1@,$H G-,A-/,* IJK, (# .5+ $-"A#: *3-,/ #"-
=1%72187: F! 4/=#(#45-%%+ 21=#(#4#0, (#>(# (!"1*'!$#!2! '!'.34!$!2! -!54-!6, 

("/4157*() "#>#<#=# 8/05& 4
hjk

4
P tt l"'  $"#8-*& "#20"#;41%%+ h-#: KLB 2 $5/( j-

=# (/$#"#2,7"& (1 k-#: 01"(/ %1 l-,& .#$#,79%#,& #>51.%1%%7 27 4*7,1 8/057<%/-

,/ #$-"187+,/ ,#9%1 4/2%1</(/ 21 .#$#,#=#; (10#=# *$7447.%#A-%%+, 34.: 

 $ %
.
/
0

1
2
3

"&#&&##"" 6
"

"O
jk

L

1

5O
hjk

TO,OQO4
hjk

4
jk H,3h,tt2tt2LtT

l
l , (22) 



>$5"L+*M$'( 4.5N"&+'( 0)*%3./+)O+'( #+)&.5*'3.3 

;6)5+'$ +"#$%&%-3./+)O+'/ ,5"PM 106

.-: tQO, t,O, tTO ! 47.$#47.%# ("/415#*(7 4/0#%1%%+ #$-"1876 $"#8-*& 2141%(1-
9-%%+, $#2/87;41%%+ (1 E70*&41%%+ 21051.0/ <1*(/% ,1(-"715& (4/2%1<1;()*+ 
21 .#$#,#=#; 3"#%#,-("19&); 5O

hjkt l  ! ("/4157*() "#>#<#=# 8/05& $"#8-*& "#2-

0"#;41%%+ h-#: KLB; t
QO

, t
TO

 ! 47.$#47.%# ("/415#*(7 4/0#%1%%+ #$-"1876 

"#2E70*&41%%+ (1 "#241%(19-%%+ *,&= </ 21=#(#4#0, #("/,1%/3 $7*5+ $#2-
.#49%)#=# </ $#$-"-<%#=# "#20"#;41%%+ 21051.0/ <1*(/% ,1(-"715& (4/2%1-
<1'()*+ 21 .#$#,#=#; 3"#%#,-("19&). 

N 4/$1.0& ."&=#: *3-,/ #"=1%72187: F!, (#>(# (.-.1,17#!2! '!'.34!-
$!2! -!54-!6, ("/4157*() "#>#<#=# 8/05& 4

hjk
4
P tt l"'  $"#8-*& "#20"#;41%%+ h-

#: KLB 2 $5/( j-=# (/$#"#2,7"& (1 k-#: 01"(/ %1 l-,& .#$#,79%#,& #>51.%1%-

%7 27 4*7,1 8/057<%/,/ #$-"187+,/ 4/2%1<1'()*+ 21 .#$#,#=#; (10#=# *$7447.-

%#A-%%+, 34.: 

 ) *) *"O
jk

5O
2hjk

5O
k1hj

TO,OQO4
hjk

4
jk H,3h,t;tt2tt2tT "&#&&#"" max , (23) 

(#>(#, $"/6,1'()*+ >75)A- 2%1<-%%+ ,79 <1*#, %1 4/0#%1%%+ $#2.#49%)#=# 
,%Q4

1hjkt  7 $#$-"-<%#=# ,%,.5
2hjkt  "#20"#:4, 34.: 

 ) *) *"O
jk

,%,.5
2hjk

,%Q4
1hjk

,5
hjk

,5
jk H,3h,t;ttT """ max . (24) 

@5+ #></*5-%%+ ("/415#*(-6 "#>#</3 8/0574 $"#8-*74 .#.1(0#4#=# 
$#2.#49%)#=# 7 $#$-"-<%#=# "#20"#;41%%+ h-#: KLB %-#>37.%# 4/2%1</(/ 

D- (107 .#.1(0#47 $#012%/0/: 
! 21=15)%1 075)07*() *,&= & h-76 KLB, A(.: 

 
-.

-
/
0

-1

-
2
3

"","8 6
"

"O
jk

M

1q

*
qhjk

"Oc
hjk

"Oc
jk Hp

c

3,h, ; (25) 

! 21=15)%1 075)07*() 21=#(#4#0 & q-76 *,&27 h-#: KLB: 

-.

-
/
0

-1

-
2
3

"
-.

-
/
0

-1

-
2
3

"","8"8 6
"

"O
jk

m

1g

Q
qghjk

"OQ
qhjk

"OQ
hjk

"OQ
jk Hp

Q
q

3,h,M1,q,
c .  (26) 

F#.7 ("/4157*() "#>#<#=# 8/05& $"#8-*& .#.1(0#4#=# $#2.#49%)#=# 
"#20"#;41%%+ h-#: KLB %1 l-,& .#$#,79%#,& #>51.%1%%7 >&.- 4/2%1<1(/*+ 
21 (10#; E#",&5#;, 34.: 

 $ %) *"O
jk

Q,**8
hjk

"Oc
hjk

Q/,%Q4
1hjk

,%Q4
1jk H3,h,ttttT "&#,&"'"' , (27) 

1 .#.1(0#4#=# $#$-"-<%#=# "#20"#;, (#>(# %1 2-,& #>51.%1%%7, >&.- ,1(/ (1-
0/6 4/=5+., 34.: 

 $ %$ %
-.

-
/
0

-1

-
2
3

"&#,&""' 6
,

"

"O
jk

1q

Q,*Q"
hjk

"OQ
hjk

Q/,%,.5
2hjk

,%,.5
2jk H3,h,ttttT

"O*
hjk

.  (28) 

.-: tQ/ – ("/415#*(7 4/0#%1%%+ #$-"1876 213#$5-%%+ 7 $-"-%-*-%%+ .# 01"-(0/ 

<1*(/%/ ,1(-"715& (21051.0/) KLB </ 21051.0/ *,&=); tQ,* – ("/4157*() 4/0#-
%1%%+ #$-"1876 $"#8-*& 2475)%-%%+ *(#51 47. *,&= </ 21=#(#4#0 $7*5+ "#2-

!"#$%&'( &)*+'$, 2004, &',. 14.1 

3. -./+%0%1)2 3" #*3"3$#&"++2 4.5.&%%65%6+'/ ,)4,5'78*3& 107

0"#; KLB, 34. H/0#%&;()*+ &*7 87 #$-"187: 4"&<%&, (#,& :3 ("/4157*() >--
"-()*+ %1 $7.*(147 #>"#>0/ *(1(/*(/<%/3 .1%/3, #("/,1%/3 21 .#$#,#=#; 

3"#%#,-("19&. 
F"/4157*() "#>#<#=# 8/05& $"#8-*& $#2.#49%)#=# 47."721%%+ *,&= & 

h-76 KLB ,#9%1 4/2%1</(/ 21 .#$#,#=#; (10#: E#",&5/, 34.: 

 
-.

-
/
0

-1

-
2
3

"
&

#5
&#""

+
"O
jk+5/i,55/

"O
hjkT5*8

hjk
*8
jk H,3h,

u]t;h[u

4)25.1(
t2tT , (29) 

1 ("/4157*() "#>#<#=# 8/05& $"#8-*& $#$-"-<%#=# "#20"#;41%%+ *,&= %1 21-
=#(#40/, #("/,1%/3 2 h-#: KLB, ,#9%1 4/2%1</(/ 21 .#$#,#=#; (10#: E#"-
,&5/, 34.: 

 
-.

-
/
0

-1

-
2
3

"
-.

-
/
0

-1

-
2
3

"
&

#5
&#""" "O

jk
c

+5/pi,55/

*
qhjkT5Q"

qhjk
Q"
hjk

Q"
jk H,3h,M,1q,

u]t;h[u

S)25.1(
t2tTT , (30) 

.-: tT5 – ("/4157*() 4/0#%1%%+ #$-"1876 4*(1%#45-%%+, E70*&41%%+ 7 "#2E70*&-

41%%+ 21051.0/ ,1(-"715&; u5/ – A4/.07*() "#>#<#=# 3#.& 01"-(0/ (6÷9 ,/34.); 
u
+5/

 – A4/.07*() %-"#>#<#=# 3#.& 01"-(0/ (10÷12 ,/34.). 
F"/4157*() 4/0#%1%%+ #$-"187: $"#8-*& 2475)%-%%+ *(#51 tQ,* 47. *,&= 

$7*5+ $#2.#49%)#=# "#20"#;41%%+ 21051.0/ $5/( </ 2475)%-%%+ *(#51 47. 21-
=#(#4#0 $7*5+ $#$-"-<%#=# "#20"#;41%%+ *,&=, #("/,1%/3 2 h-#: KLB, ,#9-

%1 4/2%1</(/ 21 .#$#,#=#; (10#: E#",&5/, 34.: 
 t

Q,*
 = t

Q*
 + t

,Q
 + t

&*
 + t

,5
, (31) 

.-: tQ* – ("/4157*() 213#$5-%%+ <1*(/%/ ,1(-"715&; t,Q – ("/4157*() $-"-%-*-%%+ 
<1*(/%/ ,1(-"715& .# $7.*(#$%#=# ,7*8+; t&* – ("/4157*() 4*(1%#45-%%+ 21051.-
0/ ,1(-"715& %1 $7.*(#$%- ,7*8-; t,5 – ("/4157*() $#4-"%-%%+ "#>7(%/01 %121.. 
H/0#%&;()*+ &*7 87 #$-"187: 4"&<%&, (#,& :3 ("/4157*() 4/2%1<1'()*+ %1 $7.*(1-
47 #>"#>0/ *(1(/*(/<%/3 .1%/3, #("/,1%/3 21 .#$#,#=#; 3"#%#,-("19&. 

?14-.-%/6 4/D- $7.37. D#.# 4/2%1<-%%+ ("/415#*(-6 "#>#</3 8/0574 
$"#8-*74 .#.1(0#4#=# "#20"#; #0"-,/3 <1*(/% ,1(-"715& #3#$5;' (75)0/ .47 
(-3%#5#=7: 4/=#(#45-%%+ 21=#(#4#0 2 !@B. C"#2&,75#, D# .5+ 7%A/3 *3-, #"-
=1%72187: F! %-#>37.%# 4%#*/(/ 47.$#47.%7 0#"-0(/4/ 7 21*(#*#4&41(/ (4#"</6 

$7.37. $"/ 4/"7A-%%7 8)#=# $/(1%%+. 

A'*+%&$' 
1. C'+*#41%#, D# $"#.&0(/4%7*() "#>#(/ >&.)-+0#=# *$-871572#41%#=# 

"#20"76%#=# #>51.%1%%+ 215-9/() 47. #$-"1876 $"#8-*& "#20"#; $/50#4/,/ 

&*(1%#401,/ !@B, *("&0(&"1 7 $#*57.#4%7*() "-1572187: +0/3 4/2%1<1;() ("/-

4157*() "#>#<#=# 8/05& $"#8-*& #*%#4%#=# "#20"#;. ?14-.-%# ,-(#./0& "#2-
"13&%0& ("/415#*(-6 4/0#%1%%+ 47.$#47.%/3 #$-"1876 (#*%#4%/3 7 .#$#,79-

%/3) $/50#4/,/ &*(1%#401,/ 57%7: "#20"#; $7. <1* 4/=#(#45-%%+ ,->5-4/3 
21=#(#4#0 2 !@B, +01 .1' 2,#=& 0#,$5-0*%# #87%/(/ "-9/, "#>#(/ "#2-
0"76%#=# #>51.%1%%+. 

2. H*(1%#45-%#, D# ("/4157*() "#>#<#=# 8/05& $"#8-*& .#.1(0#4#=# 
"#20"#; &*73 KLB $"#(+=#, .-+0#=# $51%#4#=# $-"7#.& ,#9- 31"10(-"/2&41-



>$5"L+*M$'( 4.5N"&+'( 0)*%3./+)O+'( #+)&.5*'3.3 

;6)5+'$ +"#$%&%-3./+)O+'/ ,5"PM 108

(/ <1*(0& !3-%).#!2! (1.#8 -!54-!6, 1 $"#(+=#, .-+0#=# $"#,790& <1*& – 

-!54-*0 ',94!: 5.41.'4% ;<=. Q#9%#,& "#>#<#,& 8/05& 451*(/41 *("&0(&"1 
.#$#,79%#=# "#20"76%#=# #>51.%1%%+, $#*57.#4%7*() "-1572187: #$-"1876 7 
$-4%1 ("/4157*() 0#9%#: 2#0"-,1. J("&0(&"1 #>51.%1%%+ (&%74-"*15)%7 #.%#-
$/50#47 </ E#",1(%#-#>"72%7 .4#$/50#47 4-"*(1(/) 7 $#*57.#4%7*() "-1572187: 
#$-"1876 4/2%1<1;() *3-,& #"=1%72187: F! 4/=#(#45-%%+ 21=#(#4#0 2 !@B. 

?14-.-%# ,-(#./0& 4/2%1<-%%+ ("/415#*(7 "#>#<#=# 8/05& $"#8-*& .#.1(0#-
4#=# "#20"#; <1*(/% $5/(/ %1 21=#(#40/, +01 ' *051.#4/, 0#,$#%-%(#, ,-(#-
./0/ #></*5-%%+ $#(&9%#*(7 .75)%/87 "#20"#;. 

B)3.5"3#5" 
1. V"50%# 9., E5%S"+ W. B1(-,1(/<-*01+ (-#"/+ %1.-9%#*(/. – B.: J#4. "1./#, 

1969. – 488 *. 
2. V"3)+ D.A., K#4R$ K.B. G*%#4/ (-#"7: 7 "#2"13&%0& 14(#,1(/<%/3 57%76 57*#$"#-

,/*5#4/3 $7.$"/',*(4. – B.: R7*. $"#,-*(), 1975. – 176 *. 
3. X.8'+3.5+ A.@., ?"1"+ V.J. B-(#.S #$(/,15)%#=# $"#-0(/"#41%/+. – B.: T%-"-

=/+, 1980. – 160 *. 
4. X.58"+*$%. #>#"&.#41%/- .5+ .-"-4##>"1>#(0/. Q1(15#= *$"14#<%/0. – FG Holz, 

1998. – 210 *. 
5. X5'PR$ I.I. U#2"13&%#0 $"#.&0(/4%#*(7 "#>#(/ *$-871572#41%#=# "#20"76%#=# #>-

51.%1%%+// ?1&0#4/6 47*%/0 N0"@RFN: C>. %1&0.-(-3%. $"18). – R)474: N0"@RFN. – 2003, 4/$. 
13.4. – J. 131-142. 

6. X5'PR$ I.I. U#2"13&%#0 (-3%#5#=7<%#: -E-0(/4%#*(7 4/0#"/*(1%%+ $5/(%#=# .--
"-4%#=# ,1(-"715&// R7*#4- =#*$#.1"*(4#, 57*#41, $1$-"#41 i .-"-4##>"#>%1 $"#,/*5#47*(). – 
2004, V 29. – J. 133-141. 

7. K#4R$ K.B., J"$*'8)& A.J., C%5%$" B.Y. B#.-5;41%%+ (1 #$(/,72187+ #>''0(74 7 
*/*(-, 0-"&41%%+/ ?14<. $#*7>%/0. – Q.: WCB?, 1998. – 248 *. 

8. B"5'O.& :.@. ?1&01 / /*0&**(4# $"/%+(/+ "-A-%/6. – B.: ?1&01, 1979. – 186 *. 
9. J%0O"+%& <.<. B#.-5/"#41%/- / $"#-0(/"#41%/- *5#9%S3 */*(-,. ! Q.: HSD1 

A0. X#5#4%#- /2.-4#, 1988. ! 359 *. 
10. E5%*,.$3' Ei",/ "Schwabedissen", YU?. – 1998, 2000, 2001. 

 

!"#$%&'( &)*+'$, 2004, &',. 14.1 

4. -$%+%.)$", ,/"+#&"++0 ) #,1"&/)++0 & /)*%&'1%2+'3%.# $%.,/4$*) 109

Ðîçä³ë ²V

!"#$#%&"',

()'$*+'$$,

& *(-'+)&$$,

+ )&.#+/-#0$/1#%*

"#%()!".&

 

!"# 330.342: 303.725.2           "$%&$'()& *.+. #,-./01.%02, %()3. 4%$).  

)(,% –  5.6768.%02 9! 7:. ;6()( <'()%( 

56789!:!!: -;6!6<8=!>? @>@A-<: 

B;7CD!@E;>F ;6!A-;@A 

!"#$%&'()" *(+"&"$",%-)% ./"0$(*1 ."/%2)3))3 #4-5#)16 (7")"*%-)16 #1#+(*. 
8/"5)5$%9"25)" ./%"/1+(+)% .%&6"&1 95/40%')16 +5 47/5:)#;716 4-()16-(7")"*%#+%2 
)5 ."/"9% <<= #+. >"97/1+" "0'?7+12)% % #40'?7+12)% .(/(&4*"21 @"/*425))3 )"2": 
(7")"*%-)": #1#+(*1 A7/5:)1. B5 "#)"2% ."/%2)3))3 .5)%2)16 C%))"#+(D /%9)16 (7"-
)"*%-)16 #1#+(* "0E/4)+"25)" 21#)"2"7 ./" ./1D)3+)%#+; &$3 A7/5:)1 (7")"*%-)": 
*"&($% F2/".(D#;7"," G"H94. 

;/G3%&) */%&": (7")"*%-)% #1#+(*1, *(+"&"$",%-)% .%&6"&1, #1#+(*)% +/5)-
#@"/*5C%:, ."/%2)3))3 (7")"*%-)16 #1#+(*, (7")"*%-)5 #1#+(*5 A7/5:)1, (7")"*%-)5 
*"&($; F2/".(D#;7"," G"H94. 

Doct. B.V. Kul'chyts'kyi – L'viv NU Ivan Franko's name 

Comparison of economic systems: Ukrainian context 

Inquired into methodological comparison problems of contemporary economic 
systems. Analysed priority-driven approaches of foreign and Ukrainian learned-economists 
on threshold of <<= #. Brought objective and subjective preconditions to light of forming 
of new economic Ukraine system. On comparison base of ruling valuables of different eco-
nomic systems substantiate deduction about acceptability for Ukraine of economic model 
of European Union. 

Keywords: economic systems, methodological approaches, system-formatted 
transformations, comparisons of economic systems, economic Ukraine system, economic 
model of European Union. 

G4-5#)1D *(+"&"$",%-)1D &1#74/# .(/(&05-5? @4)&5*()+5$;)( &"#-
$%&'())3 ./"0$(*1 ."/%2)3))3 (7")"*%-)16 #1#+(*. I( 94*"2$()" 37 +("/(-
+1-)1*1, +57 % ./57+1-)1*1 ./1-1)5*1, #(/(& 3716 "#"0$12( 9)5-())3 *5? 
."J47 ".+1*5$;)": #+/5+(,%-)": *"&($% )5C%")5$;)": (7")"*%-)": #1#+(*1 
A7/5:)1. !$3 7")C(.+45$;)"," 21/%J())3 )547"2": ./"0$(*1 ."/%2)3))3 
(7")"*%-)16 #1#+(* )("06%&)" ./"5)5$%9425+1 ./%"/1+(+)% .%&6"&1, 37% #@"/-
*425$1#3 4 #4-5#)%D (7")"*%-)%D +("/%:. 8"+/%0)" .%&7/(#$1+1, K" )( &12$3-
-1#; )5 57+45$;)%#+; ./"0$(*1 ."/%2)3))3, 4 $%+(/5+4/% %#)4? )( +57 4'( D 05-




