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,…“2!3ме…2=!,  * м%дел,!%"=…,ю %KAе*2= ,““лед%"=…,  # !ег,%…=ль…%г% !/…*= 
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…=C! ›е……%“2, …= !/…*е 2!3д= !ег,%…=. o!едме2%м ,““лед%"=…,   "л е2“  "ƒ=,м%деL“2",е 
, 3че2 "ƒ=,м…/. ,…2е!е“%" !=K%2%д=2елеL, !=K%2…,*%" , %!г=…%" г%“3д=!“2"е……%L "л=“2, …= 
!ег,%…=ль…%м !/…*е 2!3д=. pеƒ3ль2=2%м ,““лед%"=…,   "л е2“  C%“2!%е…,е C%ƒ,ц,%……%L 
,г!/, c C%м%?ью *%2%!%L м%›…% %C!едел,2ь “C%“%K/ C%…,›е…,  3!%"…  Kеƒ!=K%2,ц/ , 
…=C! ›е……%“2, !/…*= 2!3д= !ег,%…= (…= C!,ме!е p%“2%"“*%L %Kл=“2,).
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The game-theoretical modeling 
of the subject interaction at the regional labor market 

Abstract. This paper provides the results of application of game-theoretic tools in modeling 
the regional labor market. The aim of the work is to study the possibility of reducing the 
rate of unemployment and tension in the regional labor market. The subject of this study 
is the interaction and consideration of mutual interests of employers, employees and public 
authorities in the regional labor market. The result of the research is the creation of a 
positional game which can be used to identify ways of reducing the rate of unemployment and 
tension in the regional labor market (using the Rostov region as an example). 
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j=* ,ƒ"е“2…%, !/…%* 2!3д=  "л е2-
“  “л%›…%L “%ц,=ль…%-.*%…%м,че“*%L 
“,“2ем%L, .=!=*2е!,ƒ3ю?еL“  "ƒ=,м%-
%2…%ше…, м, !=ƒл,ч…/. “3KAе*2%" , 
"ƒ=,м%деL“2",ем %C!еделе……/. %KAе*-
2%". nче",д…%, C!,%!,2е2…%е ƒ…=че…,е 
.--е*2,"…%г% 3C!="ле…,  “%ц,=ль…%-
.*%…%м,че“*,м, C!%це““=м,, C!%2е-
*=ю?,м, …= !/…*е 2!3д=, " 2%м ч,“-
ле *=че“2"е……/м, .=!=*2е!,“2,*=м, 
%“…%"…/. C%*=ƒ=2елеL !=ƒ",2,  !/…*= 
2!3д= люK%г% 3!%"… . n2 “,23=ц,, …= 
!/…*е 2!3д= ƒ=",“ 2 .*%…%м,че“*=  

“2=K,ль…%“2ь %K?е“2"= , 3“2%Lч,"%е 
!=ƒ",2,е .*%…%м,*, [1]. 

b “" ƒ, “ .2,м %KAе*2%м ,““лед%-
"=…,   "л е2“  !ег,%…=ль…/L !/…%* 
2!3д=. dл  K%лее де2=ль…%г% =…=л,ƒ= 
K/л "/K!=… !/…%* 2!3д= p%“2%"“*%L 
%Kл=“2,, …е%K.%д,м/м 3“л%",ем “K=-
л=…“,!%"=……%“2, *%2%!%г%  "л е2“  C%-
…,›е…,е 3!%"…  Kеƒ!=K%2,ц/ , …=C! -
›е……%“2,.

o!%=…=л,ƒ,!%"=" д=……/е tеде-
!=ль…%L “л3›K/ г%“3д=!“2"е……%L “2=-
2,“2,*, pt [2], C!ед“2=",м д,…=м,*3 



C%*=ƒ=2елеL, .=!=*2е!,ƒ3ю?,. “%“2% -
…,е !/…*= 2!3д= p%“2%"“*%L %Kл=“2,, 
“ C%м%?ью !,“3…*= 1. (m= !,“3…*е 1: 

lnŠ # lе›д3…=!%д…=  %!г=…,ƒ=ц,  
2!3д=, }`m # .*%…%м,че“*, =*2,"…%е 
…=“еле…,е).

p,“3…%* 1. d,…=м,*= %“…%"…/. C%*=ƒ=2елеL, .=!=*2е!,ƒ3ю?,. 
“%“2% …,е !/…*= 2!3д= p%“2%"“*%L %Kл=“2,

o%*=ƒ=2ель …=C! ›е……%“2, …= !/…-
*е 2!3д= !=““ч,2/"=е2“  *=* %2…%ше-
…,е ч,“ле……%“2, г!=›д=…, ,?3?,. !=-
K%23 , ƒ=!ег,“2!,!%"=……/. " %!г=…=. 
г%“3д=!“2"е……%L “л3›K/ ƒ=… 2%“2,, * 
ƒ= "ле……%L !=K%2%д=2ел м, C%2!еK…%-
“2, " !=K%2…,*=. (%д…%L ƒ= "ле……%L 
"=*=…“,,).

p,“3…%* 1 ,ллю“2!,!3е2 3.3дше…,е 
C%*=ƒ=2елеL ƒ= 2009 г. Š=*=  2е…де…ц,  
%KA “… е2“  .*%…%м,че“*,м *!,ƒ,“%м 
2008 г%д=, *%2%!/L C%ш=2…3л 2е*3?ее 
“2=K,ль…%е “%“2% …,е !/…*= 2!3д=. nд-
…=*%, *=* C%*=ƒ/"=ю2 “2=2,“2,че“*,е 
д=……/е, 3›е " 2010 г. C%*=ƒ=2ел,, .=-
!=*2е!,ƒ3ю?,е !/…%* 2!3д= p%“2%"“*%L 
%Kл=“2,, “2=л, 3л3чш=2ь“ . Šем …е ме-
…ее, 3!%"е…ь Kеƒ!=K%2,ц/ , …=C! ›е…-
…%“2, …= д=……%м !/…*е 2!3д= д%“2=2%ч…% 
"/“%*, , 2!еK3ю2 C%…,›е…, .

o%“*%ль*3 ч=“2ь C!%Kлем !ег,%…=ль-
…%г% !/…*= 2!3д= м%›е2 K/2ь %C,“=…= “ 
C%м%?ью *=че“2"е……%-*%л,че“2"е……/. 
C!,ƒ…=*%", = …е*%2%!=  ч=“2ь # 2%ль-
*% …= *=че“2"е……%м 3!%"…е, C!%Kлем/ 
!ег,%…=ль…%г% !/…*= м%›…% %2…е“2, * 
“л=K%“2!3*23!,!%"=……/м C!%Kлем=м. b 
!еƒ3ль2=2е “2=…%",2“  %че",д…%L "%ƒ-
м%›…%“2ь C!,ме…е…,  “%%2"е2“2"3ю?е-
г% м=2ем=2,че“*%г% =CC=!=2= * C!%Kле-
м=м, ,““лед3ем/м " !=K%2е.

}--е*2,"…%е !еше…,е C!%Kлем 
ƒ=… 2%“2, , Kеƒ!=K%2,ц/ …= !ег,%-
…=ль…%м !/…*е 2!3д= "%ƒм%›…% C%-
“!ед“2"%м "ƒ=,м…%г% 3че2= ,…2е!е“%" 
2=*,. ег% “3KAе*2%", *=* %!г=…/ г%“3-
д=!“2"е……%L "л=“2,, !=K%2%д=2ел,, !=-
K%2…,*,. j=›д/L ,ƒ .2,. “3KAе*2%" 
,мее2 “%K“2"е……/е ,…2е!е“/, ƒ=ч=“23ю 
C!%2,"%!еч=?,е ,…2е!е“=м д!3г,., 
C%.2%м3 …= !/…*е 2!3д= м%г32 "%ƒ…,*-
…32ь *%…-л,*2…/е “,23=ц,,, " *%2%-
!/. 3ч=“2"3ю2 д"= “3KAе*2=, “2!ем -
?,.“  %C2,м,ƒ,!%"=2ь “"%, !еше…,  , 
C!е“лед3ю?,. C!%2,"%C%л%›…/е цел,. 
}2% м%г32 K/2ь *%…-л,*2/ ме›д3 !=-
K%2%д=2ел м,, !=K%2…,*=м,, г%“3д=!-
“2"%м, “%юƒ%м !=K%2%д=2елеL, C!%-е“-
“,%…=ль…/м, “%юƒ=м,, K,!›=м, 2!3д= 
(“л3›K=м, ƒ=… 2%“2,).

Š.*. дл  ,““лед%"=…,  *%…-
-л,*2…/. “,23=ц,L " “%"!еме……/. 
“%ц,=ль…%-.*%…%м,че“*,. …=3*=. C!,-
ме… е2“  ,…“2!3ме…2=!,L 2е%!,, ,г!, 
C% "л е2“  "%ƒм%›…%“2ь 2е%!е2,*%-
,г!%"%г% м%дел,!%"=…,  дл  !еше…,  
C!%Kлем !ег,%…=ль…%г% !/…*= 2!3д=.

b 2е%!,, ,г! !=ƒл,ч=ю2 …е“*%ль-
*% ",д%" м%делеL ,г!. jл=““,-,ц,-
!3ем ,. …= %“…%"=…,, ,“2%ч…,*%" [3, 
4, 5] , C!ед“2=",м !еƒ3ль2=2/ " ",де 
!,“3…*= 2.
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p,“3…%* 2. jл=““,-,*=ц,  ",д%" м%делеL " 2е%!,, ,г!

hƒ "“ег% м…%г%%K!=ƒ,  ",д%" ,г!, 
,ƒ%K!=›е……/. …= !,“3…*е 2, "/Kе!ем 
C%д.%д ?,е * !еше…,ю %C,“=……/. 
"/ше C!%Kлем !ег,%…=ль…%г% !/…*= 
2!3д=. 

mе“м%2!  …= 2%, ч2% 2е%!е2,*%-
,г!%"%е м%дел,!%"=…,е  "л е2“  ,…-
“2!3ме…2=!,ем ,““лед%"=…,  C%"еде…,  
“3KAе*2%" " 3“л%", . C!%2,"%!еч,"/. 
,…2е!е“%" (!=K%2…,*,, !=K%2%д=2ел, , 
%!г=…/ г%“3д=!“2"е……%L "л=“2, ,мею2 
=…2=г%…,“2,че“*,е ,…2е!е“/ …= !/…*е 
2!3д=), дл  д%“2,›е…,  целеL м=*“,-
м,ƒ=ц,, %K?ег% "/,г!/ш= 3*=ƒ=……/е 
“3KAе*2/ K3д32 " *%…еч…%м ,2%ге “2!е-
м,2ь“  * C=!2…е!“2"3, 2ем “=м/м %K-
!=ƒ3  *%=л,ц,, дл  д%“2,›е…,  %K?еL 
цел, # “…,›е…,  3!%"…  ƒ=… 2%“2, , 
…=C! ›е……%“2, …= !/…*е 2!3д= !ег,%-
…=. Š=*,м %K!=ƒ%м, C% *!,2е!,ю .=-
!=*2е!= "ƒ=,м%%2…%ше…,L ,г!/ "/Kе-
!ем êîàëèöèîííûå èãðû. b 2=*,. ,г!=. 
чле…/ %д…%L *%=л,ц,, м%г32 “"%K%д…% 
%Kме…,"=2ь“  ,…-%!м=ц,еL , C!,…,-
м=2ь C%л…%“2ью “%гл=“%"=……/е !еше-
…, , = деL“2",  ,г!%*%" C!е“лед3ю2 
цел, м=*“,м,ƒ=ц,, "/,г!/шеL *%=л,-
ц,L Kеƒ ,. C%“лед3ю?ег% !=ƒделе…,  
ме›д3 ,г!%*=м,.

o%“*%ль*3 &,г!%*,[ ƒ=!=…ее …е 
м%г32 ƒ…=2ь "“ю C!ед/“2%!,ю ,г!/, 

!=““м=2!,"=ем=  ,г!= C% *%л,че“2"3 
,…-%!м=ц,, K3де2  "л 2ь“  èãðîé ñ íå-
ïîëíîé èíôîðìàöèåé.

o% ч,“л3 ,г!%*%" C!едл=г=ем=  " 
,““лед%"=…,, ,г!= K3де2 ìíîæåñòâåí-
íîé, 2.*. ,г!%*, %KAед,… ю2“  " %д…3 
*%=л,ц,ю; C% *%л,че“2"3 “2!=2ег,L # 
êîíå÷íîé; C% “3мме "/,г!/шеL "“е. 
,г!%*%" # èãðîé ñ íåíóëåâîé ñóììîé 
(,…2е!е“/ ,г!%*%" …е  "л ю2“  C%л…%-
“2ью C!%2,"%C%л%›…/м,).

Š.*. "ƒ=,м%%2…%ше…,  “3KAе*2%" 
…= !/…*е 2!3д= м%›…% …=ƒ"=2ь д,…=м,-
че“*,м *%…-л,*2…%-3C!="л ем/м C!%-
це““%м, = м=2ем=2,че“*,е м%дел, *%…-
-л,*2%" “ 3че2%м д,…=м,*, , “2еCе…, 
,…-%!м,!%"=……%“2, 3ч=“2…,*%" ,““ле-
д3е2 2е%!,  ïîçèöèîííûõ ìíîãîøàãî-
âûõ èãð, " ,““лед%"=…,, K3дем C%льƒ%-
"=2ь“  ,ме……% .2,м ,…“2!3ме…2=!,ем. 
Š=*,м %K!=ƒ%м, C% ",д3 %C,“=…,  ,г!= 
K3де2 ïîçèöèîííîé, 2.е. !=ƒ"е!…32%L, 
ƒ=д=ю?еL“  " ",де де!е"= ,г!/. 

oе!еLдем …еC%“!ед“2"е……% * C%-
“2!%е…,ю 2е%!е2,*%-,г!%"%L м%дел, 
&q2!=2ег,  “…,›е…,  3!%"…  Kеƒ!=K%-
2,ц/ , …=C! ›е……%“2, …= !/…*е 2!3д= 
p%“2%"“*%L %Kл=“2,[.

m%!м=2,"…%-C!="%"/м %Kе“Cече…,-
ем C%ƒ,ц,%……%L ,г!/ K3де2 “л3›,2ь 
o%“2=…%"ле…,е `дм,…,“2!=ц,, p%“2%"-
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“*%L %Kл=“2, %2 7 ,ю…  2010 г 1367 
&nK 32"е!›де…,, "ед%м“2"е……%L целе-
"%L C!%г!=мм/ &q…,›е…,е …=C! ›е…-
…%“2, …= !/…*е 2!3д= p%“2%"“*%L %Kл=-
“2, …= 2011 г%д[ (" !ед. C%“2=…%"ле…,L 
`дм,…,“2!=ц,, p%“2%"“*%L %Kл=“2, %2 
01.03.2011 195, %2 03.08.2011 1483, 
%2 29.08.2011 1553) [6].

n“…%"…%L целью o!%г!=мм/ (гл="-
…/м %K!=ƒ%м # %!г=…%" г%“3д=!“2"е…-
…%L "л=“2, " л,це `дм,…,“2!=ц,, p%-
“2%"“*%L %Kл=“2,)  "л е2“  “…,›е…,е 
…=C! ›е……%“2, , “%.!=…е…,е “2=K,ль-
…%“2, …= !/…*е 2!3д=. 

h2=*, C!,ме…,м ,…“2!3ме…2=!,L 
2е%!е2,*%-,г!%"%г% м%дел,!%"=…,  * 
!/…*3 2!3д= p%“2%"“*%L %Kл=“2,. pе-
ƒ3ль2=2/ C!ед“2=",м " ",де C%ƒ,ц,%…-
…%L ,г!/.

b ,““лед3ем%L ,г!е !=““м=2!,"=-
е2“  “,23=ц,  *%=л,ц,, 2!е. ,г!%*%" 
N={1,2,3}: 1) `дм,…,“2!=ц,  p%“2%"-
“*%L %Kл=“2,; 2) p=K%2%д=2ел,; 3) p=-
K%2…,*,.

b 2=*%L ,г!е, *=* ,ƒ"е“2…%, 
"%ƒм%›…/ “лед3ю?,е *%=л,ц,,: 
{1},{2},{3},{1,2},{1,3},{2,3}, {1,2,3} (“%-
гл=“…% 2е%!,, *%%Cе!=2,"…/. ,г! *%=-
л,ц,еL м%›…% …=ƒ"=2ь *=* м…%›е“2"% 
"“е. ,г!%*%" N, 2=* , м…%›е“2"= {n}, 
“%“2% ?,е ,ƒ ед,…“2"е……%г% ,г!%*=, , 
"“е "%ƒм%›…/е “л3ч=, "ƒ=,м%%2…%ше-
…,L ме›д3 …,м,). 

h“C%льƒ3ем %“…%"…/е C%… 2,  дл  
!=“*!/2,  “м/“л= ,““лед3ем%L ,г!/. 

Š=*, &“2!=2ег, [ ,г!%*= C!ед“2="-
л е2 “%K%L C!=",л% ег% C%"еде…,  ,л, 
C!=",л% "/K%!= ,г!%*%м %C!еделе……%-
г% деL“2",  “ 3че2%м ,…-%!м=ц,,, C%-
л3ч=ем%L ,м " C!%це““е ,г!/. 

&h“.%д[ ,г!/ Ui , i ={1,2,...,n} 
%C!едел е2“  …=K%!%м “2!=2ег,L "“е. 
,г!%*%". q%гл=“…% C%л%›е…, м 2е%-
!,, ,г! C!едC%л%›,м, ч2% 3 *=›д%г% 
,г!%*= е“2ь “%K“2"е……=  целе"=  -3…*-
ц,  (-3…*ц,  "/,г!/ш=), м=*“,м,ƒ=-
ц,  *%2%!%L  "л е2“  %“…%"…%L целью 
,г!%*=. j=›д%м3 ,“.%д3 ,г!/ “%%2"е2-
“2"3е2 “"%L &"/,г!/ш[. &b/,г!/ш,[, 
C%л3ч=ем/е &,г!%*=м,[ " !еƒ3ль2=2е 
,г!/, %K%ƒ…=ч,м K(ui).

o%“*%ль*3 %“%Kе……%“2, C%ƒ,ц,%…-
…/. м…%г%ш=г%"/. ,г! целе“%%K!=ƒ-
…ее "“ег% C!ед“2=",2ь г!=-,че“*, " 

",де де!е"= (г!=-=) !еше…,L, C%“ле-
д%"=2ель…% C!,"%д ?ег% ,г!%*%" ,ƒ 
Cе!"%…=ч=ль…%L "е!ш,…/ " *%…еч…/е, 
C!ед“2=",м 2е%!е2,*%-,г!%"3ю м%дель 
&q2!=2ег,  “…,›е…,  3!%"…  Kеƒ!=K%-
2,ц/ , …=C! ›е……%“2, …= !/…*е 2!3д= 
p%“2%"“*%L %Kл=“2,[ " ",де C%ƒ,ц,%…-
…%L ,г!/ “ C%м%?ью !,“3…*= 3. 

m= !,“3…*е 3 &де!е"%[ ,г!/ “%“2%-
,2 ,ƒ "е!ш,… , "е2"еL. bе!ш,…/ де-
!е"= K3д32 “%%2"е2“2"%"=2ь 2ем 2%ч*=м, 
" *%2%!/. 3ч=“2…,*, ,г!/ C!,…,м=ю2 
!еше…, , л,K% 2%ч*=м %*%…ч=…,  ,г!/. 
bе2", де!е"=, ,мею?,е %C!еделе……%е 
…=C!="ле…,е , "ед3?,е %2 %д…%L "е!-
ш,…/ * д!3г%L, ,“.%д 2 ,ƒ %C!еде-
ле……%L "е!ш,…/ , ,ллю“2!,!3ю2 =ль-
2е!…=2,"…/е "=!,=…2/ 2е. деL“2",L, 
*%2%!/е "%ƒм%›…% "/K!=2ь " д=……%L 
"е!ш,…е.

q,“2ем3 .%д%" C!едл=г=ем%L ,г!/  
kiXi ,, 1  м%›…% %C,“=2ь “лед3ю?,м 

%K!=ƒ%м.
hг!= …=ч,…=е2“  " “2=!2%"%L (,“-

.%д…%L) "е!ш,…е.
Õîä 1. pе=л,ƒ=ц,  o!%г!=мм/ 2!е-

K3е2 %2 Àäìèíèñòðàöèè Ðîñòîâñêîé 
îáëàñòè !еше…,  ƒ=д=ч C% 3*=ƒ=……/м 
"%“ьм, …=C!="ле…, м (i = 1,2,...,8 ; "е-
!% 2…%“2ь !е=л,ƒ=ц,, i-г% …=C!="ле…,  
%K%ƒ…=ч,м pi), “C%“%K“2"3ю?,м д%“2,-
›е…,ю 3*=ƒ=……%L цел, # “…,›е…,ю 
3!%"…  …=C! ›е……%“2, …= !/…*=. 2!3-
д= p%“2%"“*%L %Kл=“2,:

&...1) “%.!=…е…,е ƒ=… 2%“2, !=K%2-
…,*%" %!г=…,ƒ=ц,L, …=.%д ?,.“  C%д 
3г!%ƒ%L 3"%ль…е…, , , %!г=…,ƒ=ц,L 
C!%,ƒ"%д“2"е……%L “-е!/, %“3?е“2"л -
ю?,. !е“2!3*23!,ƒ=ц,ю , м%де!…,ƒ=-
ц,ю C!%,ƒ"%д“2"= " “%%2"е2“2",, “ ,…-
"е“2,ц,%……/м, C!%е*2=м,; 

2) C!ед%“2="ле…,е "%ƒм%›…%“2, 
C!,%K!е2е…,  %C/2= C!%-е““,%…=ль…%L 
де 2ель…%“2, , 2!3д%3“2!%L“2"= …= C%-
“2% ……/е !=K%ч,е ме“2= "/C3“*…,*=м 
%K!=ƒ%"=2ель…/. 3ч!е›де…,L;

3) %Kе“Cече…,е .--е*2,"…%L ƒ=… -
2%“2, Kеƒ!=K%2…/. г!=›д=… " м=л%м 
K,ƒ…е“е;

4) C%"/ше…,е *%…*3!е…2%“C%“%K…%-
“2, …= !/…*е 2!3д= ›е…?,…, …=.%д -
?,.“  " %2C3“*е C% 3.%д3 ƒ= !еKе…*%м 
д% 2!е. ле2, C!, "%ƒ"!=?е…,, * 2!3д%-
"%L де 2ель…%“2,;
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5) C!%-е““,%…=ль…=  !е=K,л,2=ц,  
…еƒ=… 2/. ,…"=л,д%", !%д,2елеL, "%“-
C,2/"=ю?,. де2еL-,…"=л,д%", м…%г%-
де2…/. !%д,2елеL;

6) %Kе“Cече…,е *"=л,-,ц,!%"=……/-
м, *=д!=м, "!=чеL 3ч!е›де…,L ƒд!=-
"%%.!=…е…,  " “%%2"е2“2",, “ C!%г!=м-
м%L м%де!…,ƒ=ц,, ƒд!="%%.!=…е…,  
p%“2%"“*%L %Kл=“2,;

7) C!ед%“2="ле…,е "%ƒм%›…%“2, 
C!%.%›де…,  C!%-е““,%…=ль…%г% %K3-
че…,  , “2=›,!%"*, ›е…?,…=м, !=K%-
2=ю?,м "% "!ед…/. , 2 ›ел/. 3“л%",-
 . 2!3д=, “ целью ,. "/"%д= “ "!ед…%г% 
C!%,ƒ"%д“2"=;

8) %!г=…,ƒ=ц,  Cе!ееƒд= г!=›д=… " 
д!3г3ю ме“2…%“2ь “ целью 2!3д%3“2!%L-
“2"=...[ [6]. 

Š%гд=:
q "е!% 2…%“2ью p1 K3де2 !е=л,ƒ%-

"=…= Cе!"=  “2!=2ег,  δ
1
; !е=л,ƒ=ц,ю 

“2!=2ег,, "% "!ем  Cе!"%г% .%д= %K%-
ƒ…=ч,м δ

1,1
.

b2%!=  “2!=2ег,  δ
2
 K3де2 !е=л,-

ƒ%"=…= “ "е!% 2…%“2ью p2. pе=л,ƒ=ц,ю 
“2!=2ег,, "% "!ем  Cе!"%г% .%д= %K%-
ƒ…=ч,м δ

1,2
.

bе!% 2…%“2ь !е=л,ƒ=ц,, 2!е2ьеL 
“2!=2ег,  δ

3
 %K%ƒ…=ч,м p3; = !е=л,ƒ=-

ц,ю “2!=2ег,, "% "!ем  Cе!"%г% .%д= 
%K%ƒ…=ч,м δ

1,3
.

q "е!% 2…%“2ью p4 K3де2 !е=л,ƒ%"=…= 
че2"е!2=  “2!=2ег,  δ

4
. eе !е=л,ƒ=ц,ю 

"% "!ем  Cе!"%г% .%д= %K%ƒ…=ч,м δ
1,4

.
o 2=  “2!=2ег,  δ

5
 K3де2 !е=л,ƒ%"=…= 

“ "е!% 2…%“2ью p5. pе=л,ƒ=ц,ю “2!=2ег,, 
"% "!ем  Cе!"%г% .%д= %K%ƒ…=ч,м δ

1,5
.

q "е!% 2…%“2ью p6 K3де2 !е=л,ƒ%"=…= 
ше“2=  “2!=2ег,  δ

6
, !е=л,ƒ=ц,ю *%2%!%L 

"% "!ем  Cе!"%г% .%д= %K%ƒ…=ч,м δ
1,6

.
qедьм=  δ

7
 K3де2 !е=л,ƒ%"=…= “ "е-

!% 2…%“2ью p7. pе=л,ƒ=ц,ю “2!=2ег,, 
"% "!ем  Cе!"%г% .%д= %K%ƒ…=ч,м δ

1,7
.

q "е!% 2…%“2ью p8 K3де2 !е=л,ƒ%"=-
…= "%“ьм=  “2!=2ег,  δ

8
. pе=л,ƒ=ц,ю 

“2!=2ег,, "% "!ем  Cе!"%г% .%д= %K%-
ƒ…=ч,м δ

1,8
.

nC,шем %2"е2…3ю !е=*ц,ю !=K%2%-
д=2елеL …= деL“2",  `дм,…,“2!=ц,, 
p%“2%"“*%L %Kл=“2,.

Õîä 2. u%д дел=ю2 !=K%2%д=2ел,.
o%“*%ль*3 %C,“=…,е "“е. "%ƒм%›-

…/. "=!,=…2%" !е=л,ƒ=ц,, “2!=2ег,, 
"% "!ем  Cе!"%г% .%д= δ

1,1
 # δ

1,8 
…е

 
C!ед-

“2="л е2“  "%ƒм%›…/м, !=““м%2!,м 
-!=гме…2 2е%!е2,*%-,г!%"%L м%дел,, 
C!ед“2="ле……%L …= !,“3…*е 3 (!е=л,ƒ=-
ц,ю “2!=2ег,, δ

1,1
).

q "е!% 2…%“2ью p1 K3д32 “%ƒд=…/ 
!=K%ч,е ме“2= дл  !=K%2…,*%", …=.%-
д ?,.“  C%д 3г!%ƒ%L 3"%ль…е…, , , 
C!ед%“2="ле…/ !=K%ч,е ме“2= %!г=…,-
ƒ=ц, м C!%,ƒ"%д“2"е……%L “-е!/, %“3-
?е“2"л ю?,м !е“2!3*23!,ƒ=ц,ю , 
м%де!…,ƒ=ц,ю C!%,ƒ"%д“2"= " “%%2"е2-
“2",, “ ,…"е“2,ц,%……/м, C!%е*2=м, 
(!е=л,ƒ=ц,ю “2!=2ег,, "% "!ем  "2%!%-
г% .%д= %K%ƒ…=ч,м λ

2,1
).

q "е!% 2…%“2ью p2 K3де2 “%ƒд=…% , 
C!ед%“2="ле…% …еƒ…=ч,2ель…%е ч,“л% 
…%"/. !=K%ч,. ме“2 дл  !=K%2…,*%" 
3*=ƒ=……/. C!едC!, 2,L (!е=л,ƒ=ц,ю 
“2!=2ег,, "% "!ем  "2%!%г% .%д= %K%-
ƒ…=ч,м λ

2,2
 ).

q "е!% 2…%“2ью p3 …%"/е !=K%ч,е 
ме“2= …е K3д32 “%ƒд=…/ , C!ед%“2="-
ле…/ (!е=л,ƒ=ц,ю “2!=2ег,, "% "!ем  
"2%!%г% .%д= %K%ƒ…=ч,м λ

2,3
 ).

nC,шем %2"е2…3ю !е=*ц,ю !=K%2-
…,*%" …= деL“2",  !=K%2%д=2елеL.

Õîä 3. u%д дел=ю2 !=K%2…,*,.
q "е!% 2…%“2ью p1 !=K%2…,*, ƒ=L-

м32 C% ","ш,е“  !=K%ч,е ме“2= …= !е-
г,%…=ль…%м !/…*е 2!3д=, чем “…,ƒ 2 
3!%"е…ь …=C! ›е……%“2, pŠ !ег,%…= 
(!е=л,ƒ=ц,ю “2!=2ег,, "% "!ем  2!е-
2ьег% .%д= %K%ƒ…=ч,м U

3,1
). 

q "е!% 2…%“2ью p2 !=K%2…,*, “%гл=-
“ 2“  ƒ=… 2ь %г!=…,че……%е ч,“л% …%"/. 
!=K%ч,. ме“2 C!, 3“л%",, “%.!=…е…,  
2%г% ›е 3!%"…  ƒ=!=K%2…%L Cл=2/ (!е=-
л,ƒ=ц,ю “2!=2ег,, "% "!ем  2!е2ьег% 
.%д= %K%ƒ…=ч,м U

3,2
). 

q "е!% 2…%“2ью p3 !=K%2…,*, …е “%-
гл=“ 2“  ƒ=… 2ь …%"/е !=K%ч,е ме“2= " 
“,л3 “…,›е…,  ƒ=!=K%2…%L Cл=2/, …е-
“%%2"е2“2",  3!%"…  *"=л,-,*=ц,, 
(!е=л,ƒ=ц,ю “2!=2ег,, "% "!ем  2!е-
2ьег% .%д= %K%ƒ…=ч,м U

3,2
). 

j=* ,ллю“2!,!3е2 !,“3…%* 3, " C!ед-
л=г=ем%L ,г!е 72 "%ƒм%›…/. ,“.%д=.

b *=че“2"е C!,ме!= "/Kе!ем %д…3 
“,23=ц,ю # “ ,“.%д%м U1. 

b “л3ч=е !е=л,ƒ=ц,, “2!=2ег,, δ1,1 
(“%.!=…е…,е ƒ=… 2%“2, !=K%2…,*%" %!-
г=…,ƒ=ц,L, …=.%д ?,.“  C%д 3г!%ƒ%L 
3"%ль…е…, , , %!г=…,ƒ=ц,L C!%,ƒ-
"%д“2"е……%L “-е!/, %“3?е“2"л ю?,. 



!е“2!3*23!,ƒ=ц,ю , м%де!…,ƒ=ц,ю 
C!%,ƒ"%д“2"= " “%%2"е2“2",, “ ,…"е-
“2,ц,%……/м, C!%е*2=м,) C% “2!=2ег,, 
λ

2,1 
K3д32 “%ƒд=…/ !=K%ч,е ме“2= дл  

3*=ƒ=……/. !=K%2…,*%". q%гл=“…% “2!=-
2ег,, U

3,1
,
 
!=K%2…,*, ƒ=Lм32 C% ","-

ш,е“  !=K%ч,е ме“2= …= !ег,%…=ль…%м 
!/…*е 2!3д=. pеƒ3ль2=2%м !е=л,ƒ=ц,, 
“2!=2ег,, “2=…е2 “…,›е…,е 3!%"…  Kеƒ-
!=K%2,ц/ , …=C! ›е……%“2, …= !/…*е 
2!3д= p%“2%"“*%L %Kл=“2, (,“.%д U1). 

Š=*,м %K!=ƒ%м, C!, !еше…,, …е-
*%2%!/. “%ц,=ль…%-.*%…%м,че“*,. ƒ=-
д=ч …= !/…*е 2!3д= p%“2%"“*%L %Kл=“2, 
“2=…%",2“  …е%K.%д,м%“2ью *%%!д,…=-
ц,  , “%гл=“%"=…,е деL“2",L м…%›е-
“2"= 3ч=“2…,*%". 

j=* K/л% "/ "ле…% " ,““лед%"=…,,, 
,“*%м/L !еƒ3ль2=2 (= ,ме……%, “…,›е-
…,е …=C! ›е……%“2, , “%.!=…е…,е “2=-
K,ль…%“2, …= !/…*е 2!3д= p%“2%"“*%L 
%Kл=“2,) "%ƒм%›е… C!, %KAед,…е…,, 
"“е. ,г!%*%" " *%=л,ц,ю {1,2,3}. Š=*%е 
C=!2…е!“2"% д=“2 %C!еделе……/L “,…е!-
ге2,че“*,L .--е*2, C%ƒ"%л ю?,L 3*=-
ƒ=……%L *%=л,ц,, C%л3ч,2ь м=*“,м=ль-
…/L "/,г!/ш " C!едл=г=ем%L ,г!е.

`…=л,ƒ !еƒ3ль2=2%" ,““лед%"=…,  
C%*=ƒ=л "%ƒм%›…%“2ь C!,ме…е…,  C!ед-
л%›е……%L 2е%!е2,*%-,г!%"%L м%дел,, 
C%ƒ"%л ю?еL …=гл д…% " !=ƒ"е!…32%L 
-%!ме ,ƒ%K!=ƒ,2ь д,…=м,*3 “%гл=“%"=-

…,  ,…2е!е“%" …е“*%ль*,. ,г!%*%", ,. 
деL“2",L …= !ег,%…=ль…%м !/…*е 2!3д= 
“ 3че2%м “2еCе…, ,…-%!м,!%"=……%“2, 
,г!%*%".

Š=*›е м%›…% %2ме2,2ь …ед%“2=2%ч-
…%“2ь !=ƒ!=K%2=……%“2, 2е%!е2,че“*,. 
"%C!%“%" , C!=*2,че“*,. м%делеL , 
ме2%д%" C% C!,… 2,ю 3C!="ле…че“*,. 
!еше…,L " “-е!е !ег3л,!%"=…,  C!%-
це““%", C!%2е*=ю?,. …= !%““,L“*%м 
!/…*е 2!3д= [7]. o%“*%ль*3 3“2%Lч,-
"%“2ь !ег,%…=ль…%г% !/…*= 2!3д= , ег% 
“K=л=…“,!%"=……%“2ь  "л ю2“  -=*2%-
!=м, C%"/ше…,  *%…*3!е…2%“C%“%K…%-
“2, .*%…%м,*, , “%ц,=ль…%L C%л,2,*, 
" !ег,%…е, = !/…%* 2!3д= p%“2%"“*%L 
%Kл=“2, .=!=*2е!,ƒ3е2“  …=л,ч,ем , 
,…/. C!%Kлем (2=*,. *=*, …е“%%2"е2-
“2",е “C!%“= , C!едл%›е…,  …= !=K%ч3ю 
“,л3 " !=ƒ!еƒе “Cец,=ль…%“2еL, …=л,ч,е 
“*!/2%L Kеƒ!=K%2,ц/, …,ƒ*=  .--е*-
2,"…%“2ь “л3›K ƒ=… 2%“2, …=“еле…, , 
%2%!"=……%“2ь “,“2ем/ %K!=ƒ%"=…,  %2 
2!еK%"=…,L *%…*!е2…/. !=K%2%д=2елеL, 
C!%Kлем=2,ч…%“2ью 2!3д%3“2!%L“2"= 
%C!еделе……/. г!3CC …=“еле…, ), м%›-
…% “дел=2ь "/"%д % "%ƒм%›…%“2, C!,-
ме…е…,  м=2ем=2,че“*%г% ,…“2!3ме…-
2=!,  (" ч=“2…%“2,, 2е%!е2,*%-,г!%"%г% 
м%дел,!%"=…, ) дл  !еше…,  3*=ƒ=…-
…/. C!%Kлем, ч2% C%д2"е!›д=е2“  ,“-
2%ч…,*=м, [8, 9, 10].
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Š=г=…!%г, 2011. 12 (14). q. 84-89.
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