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&567898968 676:;<6=99=>= 7=?8@65=A;96B ?@B 

6  @8?=A;96B C;5;D:856 :6D E&6?8766 A 5; &58?8@899=F 

69G=57;<6=99=-AHI6 @6:8@J9=F  6 :878 6 &5=<8  ; 

A=  :;9=A@896B  6 :87H 

@. 7. >'K42!3( (0. A1(2$.$') 

 !"#$%$&&'( &')*' !+#$,$-($. #'/+#$,$-$&&)0 1&2!#%'31!&&!-"451/-1.$-6&)0 

/1/.$%) (789 ) " *'5$/."$ .$:&!-!;15$/*!< !/&!"4 = >?, 5'/.! ,$-'( ,'&&4$ +!&(.1( 

/1&!&1%'%1. 7'/+#$,$-$&&'( !@#'@!.*' ,'&&4:, 1/+!-6A)( #'A,$-$&1$ 2)&*31< 

= >?, !@-','$. &$/!%&$&&4%1 ,!/.!1&/."'%1, .'*1%1 *'* !.*#4.!/.6, %'-!$ "#$%( 

!.*-1*', "4/!*'( ,!/.)+&!/.6, "!A%!B&!/.6 /!"%$/.&!;! 1/+!-6A!"'&1( #$/)#/!", 1&-

*#$%$&.'-6&!;! &'#'C1"'&1( %!C&!/.1 *'* /1/.$%4 " 3$-!%, .'* 1 $$ *!%+!&$&.!". 

D$% &$ %$&$$ E.1 *'5$/."' +!#!B,'0. 1 )(A"1%!/.1, /#$,1 *!.!#4: !,&' 1A 

"'B&$<F1: – /-'@'( A'C1.' !. "#$,!&!/&4: +#!;#'%% (9?, "1#)/!"). G!&$5&!, "4-

/.#'1"'0./( #'A-15&4$ /1/.$%4 A'C1.4, "*-05'0C1$ '++'#'.&4$ 1 +#!;#'%%&4$ 

/#$,/."', !,&'*! "/$;,' /)C$/.")$. "$#!(.&!/.6 +!#'B$&1( 789 , ,'B$ $/-1 *!/"$&-

&4$ +#1A&'*1 );#!A4 " *'*1:-.! 1A )A-!" !+#$,$-$&4. ?!#'B$&1$ #$/)#/!" 789  "-$-

5$. A' /!@!< *'* %1&1%)% /&1B$&1$ *'5$/."' 2)&*31!&1#!"'&1( "/$< = >?.  

H!,$-6 #'/+#!/.#'&$&1( "#$,!&!/&4: +#!;#'%% @),$. /+!/!@/."!"'.6 -)5F$%) 

+!&1%'&10 +#!3$//!" .!.'-6&!;! +!#'B$&1( 789 , +!A"!-1. +#$,/*'A'.6 A'#!B,$&1$ 

*'.'/.#!215$/*!< /1.)'311 (E+1,$%11), ' A&'51., "4#'@!.'.6 &$!@:!,1%!$ +#!.1"!-

,$</."1$, " /-)5'$ B$ &$"!A%!B&!/.1 A'C1.4 – A'#'&$$ 1&1311#!"'.6 +#!3$//4 E"'-

*)'311 !:#'&($%4: 1&2!#%'31!&&4: #$/)#/!".  

9 1//-$,!"'&11 ,1&'%1*1 #'/+#!/.#'&$&1( 9? &'F-1 F1#!*!$ +#1%$&$&1$ 

+#$.$#+$"F1$ #'A-15&4$ %!,121*'311 E+1,$%1!-!;15$/*1$ %'.$%'.15$/*1$ %!,$-1, " 

.!% 51/-$ SI-%!,$-1 1 SIS-%!,$-1 [1–3]. I! ,'&&4$ %!,$-1 &$ )51.4"'$. &'-151( &$-

*!.!#!;! @-!*1#)0C$;! 2'*.!#', /*'B$%, '&.1"1#)/&!;! +#!;#'%%&!;! !@$/+$5$&1(. 

7'//%!.#1% Progressive SIDR (PSIDR) %!,$-6, /!/.!(C)0 1A ,"): 2'A (#1/. 1): 

 !"!#$ %& '!(!)& *& – 9? A'#'B'$. !,1& )A$- 789  1 A'.$% " .$5$&1$ &$*!.!#!;! 

"#$%$&1 #'/+#!/.#'&($./( /"!@!,&!, ..$. /!;-'/&! SI-%!,$-1; +!'! (&!,-** – +! +#!-

F$/."11 &$*!.!#!;! "#$%$&1 9? !@&'#)B1"'$./( 1 /! /.!#!&4 /)@J$*.!" +#!1A"!,(./( 

&$%$,-$&&4$ ,$</."1(. 9/$ +#1&31+'-4, !/.'"F1$/( &$A'#'BK&&4%1, '".!%'.15$/*1 

"'*31&1#)0./(, ' 1&2131#!"'&&4$ – !@&'#)B1"'0./( / !+#$,$-K&&!< /*!#!/.60, 1A-

@'"-(0./( !. 1&2$*311 1 +#1!@#$.'0. 1%%)&1.$.. 9 E.!< 2'A$ /*!#!/.6 #'/+#!/.#'&$-

&1( !/.'K./( +#$B&$<, !,&'*! "!/+#11%51"4$ +#1&31+'-4 "'*31&1#)0./( /! /*!#!-

/.60 ., ' 1&2131#!"'&&4$ /)@J$*.4 !@&'#)B1"'0./( /! /*!#!/.60  .  1 «-$5'./(» /! 

/*!#!/.60 /  (. +#$,/.'"-($.  /!@!< &$ 5.! 1&!$, *'* /*!#!/.6 !@&!"-$&1( '&.1"1#)/'). 

I'5'-6&!$ A'-

#'B$&1$ 

 

L'A' #$'*311 

(t= ) 

 

 

5$+. 1. >'(LM +,+),%/$% +KNO!")( 3 .,2!1$ PSIDR 
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9 +$#"!< 2'A$ /1/.$%' "$,K. /$@( /!;-'/&! A'*!&'%: 
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)t(.S+)t(/D=
dt

)t(dR

)t(/D)t(.I=
dt

)t(dD

)t(.I)t(I)t(0S=
dt

)t(dI

)t(.S)t(I)t(0S=
dt

)t(dS

 

;,$ S(t) – 51/-! /)@J$*.!" +!,"$#B$&&4: A'#'B$&10, I(t) – 51/-! #'A&!/51*!" 9?, 

R(t) – 51/-! "!//.'&!"-$&&4: 1 1%$0C1: A'C1.), D(t) – *!-15$/."! !@&'#)B$&&4: 

1&2131#!"'&&4: /)@J$*.!". ?#1 E.!% &'5'-6&4$ )/-!"1( ,-( /1/.$%4 .'*!"4: S > 

0, I > 0, D=0, R=0. 

M'"1/1%!/.6 +#!,!-B1.$-6&!/.1 E+1,$%11 !. "#$%$&1 @$/+#$+(./."$&&!;! #'/-

+#!/.#'&$&1( 9? 1//-$,!"'-'/6 / +!%!C60 /1/.$%4 AnyLogic.  .#)*.)#' 1 '&1%'31( 

1%1.'31!&&!< %!,$-1 #'/+#!/.#'&$&1( 9? +#$,/.'"-$&' &' #1/. 2 ("A'1%!,$</."1( 

%$B,) +$#$%$&&4%1 +!*'A'&4 /.#$-*'%1). 

 

 

5$+. 2.  )'K")K'( $ (/$.(#$% PSIDR-.,2!1$ 

, 
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7'A#'@!.'&&'( %!,$-6 " /#$,$ AnyLogic +#$,&'A&'5$&' ,-( 1//-$,!"'&1( :'#'*-

.$#1/.1* E+1,$%11 " 789  1 +#!3$//' "!//.'&!"-$&1( /1/.$%4.  #$,' +!A"!-($. 1A-

%$&(.6 A&'5$&1( +'#'%$.#!" %!,$-1 &$+!/#$,/."$&&! "! "#$%( $$ #'@!.4, 5.! " B1A&1 

'&'-!;15&! "%$F'.$-6/.") 5$-!"$*' " #'A-15&4$ +#!3$//4 789 .  M' /5$. E.!;! %!B&! 

!3$&1.6 "-1(&1$ *'B,!;! 1A +'#'%$.#!" 1-1 /!5$.'&1( +'#'%$.#!" " +$#1!, +#!.$*'-

&1( E+1,$%11, .!5&! 1 "/$/.!#!&&$ 1//-$,!"'.6 +#!3$// #'/+#!/.#'&$&1( 9? " 789 . 

 

 

 

5$+. 3. 5!4K1P)()M )!+)$',3(/$% PSIDR-.,2!1$ (K=10000; S(0)=9999;  I(0)=1; R(0)=D(0)=0;

 

  = 8!10
-5

 " = 0,05; # = 0,07): 

$ –   = 10; % –   = 20; & –   = 30; ' –   = 40 

 

=&'-1A %!,$-1 "4("-($. .!. 2'*., 5.! !@&!"-$&1$ '&.1"1#)/' ,!-B&! +#!1/:!-

,1.6 *'* %!B&! #'&6F$ (#1/. 3), +!.!%) 5.! -0@'( A',$#B*' !@&!"-$&1( +#1"!,1. *! 

"/K @!-6F1% 1 @!-6F1% +$#1!,'% «"A#4"'» E+1,$%11. D$% &$ %$&$$, ,'B$ $/-1 "'*31-

&' @),$. ,!/.)+&' &$%$,-$&&!, E+1,$%1( @),$. #'/+#!/.#'&(.6/( ,!"!-6&! @4/.#!, .'* 

*'* &'5&K./( «@!#6@'» A' /)@J$*.4 %$B,) 9? 1 /1/.$%!< A'C1.4. N.!. 2$&!%$& +#$,-

+!-';'$., 5.! !@C'( @$A!+'/&!/.6 789  %!B$. @4.6 A&'51.$-6&! )"$-15$&' A' /5K. 

/*!#!/.1 ,!/.'"*1 !@&!"-$&1< (&'+#1%$#, E.! %!B&! #$'-1A!"'.6, #$;)-1#)( 5'/.!.) 

A'+#!/' *-1$&.'%1 «A'+-'.!*» / 3$&.#'-6&4: /$#"$#!"). 

O-( +#!"$#*1 ',$*"'.&!/.1 +#$,/.'"-$&&!< %!,$-1 @4- +!/.'"-$& #(, E*/+$#1-

%$&.!" " E*/+$#1%$&.'-6&!< /$.1 ($$ /:$%' +#$,/.'"-$&' " [4]). N*/+$#1%$&.'-6&4$ 

,'&&4$ " 3$-!% +!,."$#,1-1 ',$*"'.&!/.6 %!,$-$<. I'1@!-6F1$ #'/:!B,$&1( (%'*/1-

%'-6&'( !.&!/1.$-6&'( +!;#$F&!/.6 7,33%) &'@-0,'0./( +#1 "4/!*!< 1&.$&/1"&!/.1 

9?, 5.! %!B&! !@J(/&1.6 .$%, 5.! " %!,$-(: +#'*.15$/*1 &$"!A%!B&! )5$/.6 !;#'&1-

5$&1(, !@)/-!"-$&&4$ A',$#B*'%1 /*'&1#)0C1: +!,*-05$&1< " P , !;#'&15$&1( &' 

*!-15$/."! +!-)!.*#4.4: 1/:!,(C1: /!$,1&$&1<, 1&.$#"'- "#$%$&1, " .$5$&1$ *!.!-

#!;! +!,*-05$&1$ &':!,1./( " #$B1%$ !B1,'&1(, !;#'&15$&1$ &' !@C$$ 51/-! !,&!-

"#$%$&&! !.*#4.4: +!,*-05$&1<. 
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