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?52=8E B8?V2 ?>254V=:8 [1]. 
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#A8E>;>3VG=89 2?;82 (V=D>@<0FV9=5 2B>@3=5==O) <0є 70:>=><V@=>ABV [3]: 
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7<CHCє ;N459 A?V2?@0FN20B8 01> :>=D;V:BC20B8 7 >B>GCNG8<8; 

- 2 @57C;LB0BV V=D>@<0FV9=>3> 2B>@3=5==O (?A8E>;>3VG=>3> 2?;82C) =0 
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"A=>6=4 ч4ABи=4. �0240==O 28O2;5==O 7<V=8 2;0AB82>AB59 V=D>@<0FV9=8E 
2B>@3=5=L (��) 4C65 206;825 4;O ?@>B84VW WE 2?;82C =0 ;N48=C, 3@C?C ;N459 V 
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28:>@8AB>2CNBLAO 4;O >FV=:8 B0 0=0;V7C 28?04:>28E ?@>F5AV2 [4-7]. 

' @>1>B0E [14, 15] @>73;O40єBLAO 70240==O 28O2;5==O AB@81:>?>4V1=8E 
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' ?5@H><C 28?04:C @VH5==O ?@> =0O2=VABL G8 2V4ACB=VABL �� ?@89<0єBLAO =0 
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V 28E>48BL H;OE>< 3@0=8G=>3> ?5@5E>4C 2V4 ?>A;V4>2=>ABV 109єAV2AL:8E ?@028; V 
~

ô  9><C 70;568BL 2V4  . 

�8:>@8AB>2CNG8 (15), (16), (21), =5206:> ?>:070B8, I> ?@028;> (60) 

5:2V20;5=B=> ?>@V2=O==N ?>@>3>< AB0B8AB8:8 .
,

1

( )
(1 )

nn

i
n d

k i k

x ñ
ý ý

ù ùý ú úû û , O:0 є 

=>@<>20=>N =0 25;8G8=C (1 )n k ñ   AB0B8AB8:>N nL . ' <56V ?@8 0ñ  

AB0B8AB8:0  

,

1

( )
n

n n i

k i k

xñ  
ý ý

 ý . 

$>73;O=5<> ?@028;> 
1, ,

( )
0, , 1,

nA

n n

n

A
u

A n





óü

ý ý ü óþ
  (61) 

45 � 45O:89 ?>@V3, 0 AB0B8AB8:0 n  704>2>;L=Oє @5:C@5=B=><C A?V22V4=>H5==N  

1 1( )(1 )n n nx  û ûý û , 0 ý ,        

     (62) 

V є 0=0;>3>< >1'є:B0 ?@>3=>7C , CA5@54=5=>3> =0 V=B5@20;V 1,n  ?> =52;0A=><C 
@V2=><V@=><C @>7?>4V;C, I> ?@8?8ACє 2AV< B>G:0< G8A;>2>W ?@O<>W 2038, @V2=V 1 

1

0

( )
( ( ) )

( )
p x

x
p x

 ý . #>7=0G8<> G5@57  inf 1: ( )A nn A Tô ý ó ó  <>6;825 

28O2;5==O 2B>@3=5==O, I> 2V4?>2V40є ?@028;C (61), 2 O:><C ?>@V3 ( )A A Tý

2818@0єBLAO B0:8< G8=><, I> 00 AM Tô ý . � (62) A;V4, I> 00 1 1( | ) 1n

n nM x û ý û , >B65 

n n   є <0@3V=0;>< 7 =C;L>28< A5@54=V< V ( ) 0A AM ô ô  ý . /:I> =5 72060B8 =0  
?5@5A:>: ?>@>30 AB0B8AB8:>N Aô , B> ( )A T Tû , E>G0 FO >FV=:0 <>65 1CB8 3@C1>N. 
#@8=09<=V 22060NG8 ( )A T Tû , <0є<> tM Tô ó , B>1B> ( ) ( )Tu T þ . #@028;> 
(61), ?@>B5, є <V=V<0:A=8<, >A:V;L:8 

( )

( ) ( ) ( ) ( ) 1 ( )

0

( ( )) ( | ( | , ) ( | )

A T

T

A T A T A T A T A Tu M M P d  ô  ô  ô  ô  ô     ô ý  ó ý  ó ý ô ó  

70;568BL 2V4  . *5 7 B8<, I> 1 ( ) ( ) 1( ) ( | , )A T A TM   ô  ô  ô   ý  ó  70;568BL 2V4 
. �V9A=>, ?@8 1 ý  7=0E>48<>AO 7>2AV< 2 V=H8E C<>20E, =V6 ?@8 2 ó , >A:V;L:8 
0 0 ú , 0  1n ó , є 28?04:>28<8 25;8G8=0<8 7 @>7?>4V;0<8 70;560BL 2V4 n  (?@>F5A 

 n  >4=>@V4=89, 0;5 =5AB0FV>=0@=89).  >6=0, >4=0:, "?V4B@8<C20B8" AB0B8AB8:C  

n  @0=4><V70FVєN 2 ?>G0B:>289 <><5=B, I>1 28:;NG8B8 F59 5D5:B. �V;LH B>G=>, 
35=5@C20B8<5<> 25;8G8=C z  2V4?>2V4=> 4> @>7?>4V;C 

~
0( ) ( ) ( | 1)n Ay P z y P y n  ôý  ý  ó û , 45 P  - <V@0, I> 2V4?>2V40є A?>AB5@565==O< 
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?@8  ý  (B>1B> 70 2V4ACB=>ABV 71>W2);  ~

n - ?>A;V4>2=VABL, I> 704>2>;L=Oє 

@5:C@5=B=><C A?V22V4=>H5==N  
~ ~ ~

1 01( )(1 ),n nnx z   û ûý û ý ;  (63) 

0 inf( 1: )A nn Aô ý ó ó  <><5=B ��, I> 2V4?>2V40є ?@028;C 28O2;5==O 
~

( )u   284C 
~

~

~

1, ,
( )

0, , 1

n

n

A
u

A n






ü óÿý ý
ÿ ü óþ

.  (64) 

&0:8< G8=><, ?>A;V4>2=VABL  ~

n  2V4@V7=OєBLAO 2V4  n BV;L:8 B8<, I> 

28E>48BL =5 7 =C;O, 0 7 28?04:>2>W B>G:8 
~

[0, )n z A ý þ . $>7?>4V; 25;8G8=8 z  

?V418@0єBLAO B0:, I>1 ?>A;V4>2=VABL 
~

, 1,2,3,...n n ý , =0 <=>68=0E 0{ 1}A nô ó û    1C;0 

>4=>@V4=>N. ' FL><C 7=0G5==O 
~ ~
0 0 0

1( ) ( | , )A Ay M y ô ô  ô   ý  ó ý  =5 70;568BL 2V4 
 , >A:V;L:8 1C4L-O:>3> 1 ó  ?@8 D8;5A8@>20=><C 1   ?>;>65==O >4=0:>2>. 

"B65, A5@54=V9 G0A 70?V7=5==O C 28O2;5==V 71>N 
~
0 0

0

( ) ( )

A

y d y ô ô ý   B0:>6 =5 

70;568BL 2V4   V ?@028;> (64) 5:2V20;5=B=>. &><C є ?@8@>4=8< ?@5B5=45=B>< =0 
<V=V<0:A=5 ?@028;>. "4=0: 240єBLAO 4>25AB8 ;8H5 0A8<?B>B8G=C <V=V<0:A=VABL ?@8 
25;8:8E 7=0G5==OE ( )T II . 

&5>@5<0. !5E09 @>7?>4V; 25;8G8=8 ( )x  157?5@5@2=> V  
  1max 0, ( ) ( )x p x dx ü  . 

&>4V 4;O :>6=>3> T ü   VA=CNBL 7=0G5==O ( )A A Tý ü   V 9<>2V@=89 70EV4 A
, B0:V, I> 0

AM Tô ý  V 4;O 1C4L-O:>3> ?@028;0 ( ) ( )u x Tþ  ?@8 T   

0 0

1 1

sup ( ( ) | ( ) ) sup ( | ) (1)A AM u u M o 
 

ô  ô  ô  ô 
 ü  ü

 ó ó  ó û  

� FVєW B5>@5<8 28?;820є <0965 <V=V<0:A=VABL ?@028;0 (64), >A:V;L:8 
~ ~
0 0

1 ( )Tô ôú  , @5HB0 G;5=0  ( ) 0o I  ?@8 T  . 

#52=V 70E>48 A  є A:;04=8< 70240==O<. �@>7C<V;>, ?@>B5, I> 7 T   <V@0 
( )A y  71V30єBLAO 7 3@0=8G=8< (AB0FV>=0@=8<) @>7?>4V;>< AB0B8AB8:8 n  ?@8 

n . �;O 15@=C;;VW2AL:>W ?>A;V4>2=>ABV B0 ?>A;V4>2=>ABV A?>AB5@565=L 7 

?>:07>28< @>7?>4V;>< <V@8 A  287=0G5=> C [11]. "A:V;L:8 ~
n n  є <0@B8=30;>< 7 

<0B5<0B8G=8< >GV:C20==O< ~

0M   (2V4?>2V4=> 4> (63)), B> 0

~ ~0

0( )
A AM Mô ô   ý  V 

?>@V3 ( )A T  287=0G0єBLAO 7 @V2=O==O 0

~ ~

0A
M M Tô  ý û . 

/:I> O: ?>@V3 27OB8 
~

0( )A T T M ý û , B> 0

AM Tô ó . #@>B5, ?>-?5@H5, C A2>W9 

7@>AB0є 
~ 0

Aô  V, ?>-4@C35, 7=09B8 
~

0

0

( )

A

AM yd y  ý   <>6=0 ;8H5 ?VA;O 287=0G5==O 

<V@8 A . *V >1AB028=8 ?>@>46CNBL ?@>1;5<8 ?@0:B8G=>3> 28:>@8AB0==O 
?>1C4>20=>3> <V=V<0:A=>3> ?@028;0 (64). ' B>9 65 G0A OA=>, I> ?@8=09<=V ?@8 
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25;8:8E 7=0G5==OE   70B@8<:0 ô  C 28O2;5==V 71>N ?@028;>< (62) =5 ?>28==0 
ACBBє2> 2V4@V7=OB8AL 2V4 

0

1ô  C 28?04:C T  , >A:V;L:8 7V 71V;LH5==O< G0AC 
A?>AB5@565==O ?@>F5A  n  <>6=0 22060B8 AB0FV>=0@=8<. 

' @07V 5:A?>=5=FV9=>3> >4=>?0@0<5B@8G=>3> AV<59AB20, :>;8 2EV4=0 (62) 
25;8G8=0 

 ( ) exp ( ) ( )x x b x   ý  ý ,  

45 ( )b   – >?C:;0 2=87 DC=:FVO, I> <0є 42V ?>EV4=V ( ( ) '(0) 0)b b ý ý , 0A8<?B>B8G=V 
2;0AB82>ABV ?@028;0 (61) ?@8 T   4>A;V465=V 2 [11].  

�2545<> B0:V ?>7=0G5==O: 
,tM   – <0B5<0B8G=5 >GV:C20==O 71>N   B0 

?0@0<5B@C t ý ;  0 ,1 1ln ( ) '( ) ( )I M x b b    ý ý   – V=D>@<0FV9=0 :V;L:VABL 
�C;L10=C;  

1

( ) inf : ln ( )
n

b i

i

N n x B 
ý

ü ü
ý óý ý

þ þ
 , 

( )

,1

1

lim ln ( )
BN

n
B

n

M exp x B


  ò 


ý

ü üù ùÿ ÿý  ý ýú ú
ÿ ÿû ûþ þ

  – 

25;8G8=0, I> ?52=8< G8=>< E0@0:B5@87Cє A5@54=V9 ?5@5A:>: ?>@>30;  
, ,

1

sup ( ( ) 1| ( ) )t t A AE M 


ô   ô  
 ü

ý  û ó  – <0:A8<0;L=5 70 <><5=B>< 7=0G5==O 

A5@54=L>W 70B@8<:8 2 WW 28O2;5==V 7 ?@028;0<8 (61) 21C4>20=>3> 7=0G5==O  , :>;8 
2 4V9A=>ABV ?0@0<5B@ ?VA;O 71>@C @V2=O t . #> >G5284=8< ?@8G8=0< 

, ,1t t AE M ôý , V, 
2V4?>2V4=>, 4;O >FV=:8 

,tE   ?>B@V1=> >FV=8B8 >AB0==є >GV:C20==O. � [11] 28?;820є, 
I> O:I> ?>@V3 A  2 (61) 281@0B8 70 D>@<C;>N A Tòý  V I ü  , 0 '( ) ( )tb b tü  ü   

4;O  þñ  , B> ?@8 T   V 1( )R þñ ñ  

( ) (1 (1))AM T oô  ý û ;  (65) 

, ,

1
ln (1)

'( ) ( )
t tE T C o

tb b t
 

ù ùý û ûû û
,  (66) 

45 ,tC   – 45O:0 :>=AB0=B0. 
�=0G5==O ,tE   7@>AB0є 7V 71V;LH5==O< @V7=8FV <V6 t  V  . &><C, :>;8 7=0G5==O 

?0@0<5B@0   IV;L=>ABV ?VA;O 71>N 70740;53V4L =52V4><5, E0@0:B5@8AB8:8 ?@028;0 
(61) <>6CBL 28O28B8AO =5704>2>;5=8<8. �AB>B=> =09:@0IV E0@0:B5@8AB8:8 ?@8 
FL><C <0є ?@028;> 

 inf 1: n Fn Tô  òý ó ó ,  

45 ( ) ( )n n dF


   ý   - CA5@54=5=0 70 45O:>N <V@>N ( )F   AB0B8AB8:0 (62) 

1 ( )F dF




ò ò ý  . �;O FL>3> ?@028;0 70 C<>28, I>  : 1F I ü  ý  V '( )F   

?>78B82=0 V 157?5@5@2=0, A?@0254;82V =0ABC?=V 0A8<?B>B8G=V @V2=>ABV [11] 
(1 (1))M T oô ý û ; 

1

2 ,

1
ln ln (1)

2
t t t FE I T b T C o ù ùý û û ûú úû û

, T  , 45 

, ,1
1

sup ( 1| )t t tE M M


ô  ô  ô
ó

ý  û ó ý . 

&0:8< G8=><, 3>;>2=89 G;5= 0A8<?B>B8G=>3> @>7:;040==O @878:C 71V30єBLAO 
7 3>;>2=8< G;5=>< @>7:;040==O @878:C 4;O 28?04:C, :>;8 t ý  (B>G=> 2V4><>). 
&><C ?@028;> 7 CA5@54=5==O 0A8<?B><0B8G=> >?B8<0;L=> 4;O 7040GV 7 =52V4><8< 



�!("$ �&��� &�  �&� �&�+!�  �&"�� �  "���.��!!� ▪ 2023 ▪ &>< 13, № 1-2 

159 

7=0G5==O< ?0@0<5B@0 IV;L=>ABV ?VA;O 71>N. !0O2=VABL ?>42V9=>3> ;>30@8D<C 2 
@>7:;040==V tE  є ?;0B>N 70 0?@V>@=C =5287=0G5=VABL. 

�=0;VB8G=89 @57C;LB0B <>65 1CB8 >B@8<0=89 4;O <>48DV:0FVW ?@028;0, I> 7 
?@028;0 <0:A8<0;L=>W ?@024>?>4V1=>ABV. 

#@028;> 28O2;5==O (61) 48A:@5B=>3> G0AC 1C;> 70?@>?>=>20=> B0 
4>A;V46C20;>AO <5B>4><  >=B5-�0@;> 2 [13]. �?5@H5 (C @07V 157?5@5@2=>3> G0AC) 
F5 ?@028;> @>73;O=CB> C [6]. � [14] 4>A;V465=> ?>A;V4>2=5 ?@028;> 28O2;5==O 
#59460, 70A=>20=5 =0 ?>@V2=O==V 7 ?>@>3>< ?@8=F8?C <0:A8<0;L=>W 
?@024>?>4V1=>ABV. *5 ?@028;> 0A8<?B>B8G=> >?B8<0;L=> ?@8 T   (C A5=AV 
?5@H>3> ?>@O4:C) C :;0AV ( )T  70 @878:>< 1

1
1

sup sup ( 1) |ess M x


ô  

ó
ù ù ûû û , O:89 4;O 

=L>3> 4>@V2=Nє 1 ln (1 (1))I T o û , 45  1 1ln ( )I M xý  – V=D>@<0FV9=0 :V;L:VABL 
�C;L10:0. ' [15] 2AB0=>2;5=0 AB@>30 <V=V<0:A=VABL FL>3> ?@028;0 C :;0AV ( )T  4;O 
2AVE T . 

'7030;L=Nє<> >B@8<0=V @57C;LB0B8 =0 28?04>:, :>;8 28=8:=5==O 71>N 40=8E 
nx , n þ , I> A?>AB5@V30NBLAO, @>7?>4V;5=V 2V4?>2V4=> 4> >4=>3> 7 45:V;L:>E 

@>7?>4V;V2 ( )i np x , 1,i Mý , 2M ó  V =5>1EV4=> 287=0G8B8 7 O:8<. �060=> 7=09B8 B0:5 
?@028;>, O:5 <V=V<V7Cє C :;0AV ( )T  <0:A8<0;L=V 7=0G5==O 

1 1

sup sup ( | )i iM 
 

ô ô  ô 
ó ó

ý  þ  4;O 2AVE 1,i Mý .  

"4=0: 7=09B8 B0:5 ?@028;> V =02VBL 4>25AB8 9>3> VA=C20==O 70 1M þ  V 
:V=F52>3> T  =5 240єBLAO. 

&><C 7>A5@548<> C203C =0 28?04>: T  . $>73;O=5<> ?@028;>  
, ( ),

( )
, ( ) 1, , 1,

nj i

n n

nj i

j A T
u

O A T M n





ú

óüÿý ý
ü ý óÿþ

  (67) 

45 1 2( , ,... )n nM   ý ; 
1

( )
nn

ni i s

k S k

x 
ý ý

ý ; 
0

( )
( )

( )
i

i

p x
x

p x
 ý . �><?>=5=B8 

AB0B8AB8:8 n  704>2>;L=ONBL @5:C@5=B=8< A?V22V4=>H5==O< 7 (62). 

1 1( )(1 )n i i n nx  û ûý û , 0 0i ý , 1,i Mý .  (68) 

 ><5=B �� ( )uô ôú úý , 2V4?>2V40є ?@028;C (67)  

1,
min i
i M

ô ôú

þ
ý ,  inf : ( )i ni in A Tô ý ó .  (69) 

�@>7C<V;> I> 1 1

1

( ) ( )
M

i

i

M Mô ôú  
 

ý

 . &><C, O:I> ?>@>38 ( )iA T  >1@0=8 B0:8< 

G8=><, I> iM MTô ó , B> ( 1)ic ó  

1
1 1

1 1

1

min
( )

M M

i
i i i

i i

TM T
M T

c
M c

ô
ô

ú
 

 


ý ý

ó ý ó ó

 
,  (70) 

?@8G><C 1060=>, I>1 iM MTô ó . 

� (68) A;V4, I> AB0B8AB8:8 n

ni  , 1,i Mý ,є P  – <0@B8=30;0<8 7 =C;L>28<8 
A5@54=V<8, B><C 

ii iM M ôô  ý . &0: O: ( )
ii iM A Tô ó , B> 281V@ ( )iA T MTý  

70157?5GCє =5@V2=>ABV 
ii

M MTô ó  V 2V4?>2V4=> 4> (70) =0;56=VABL ?@028;0 (67) 

:;0AC ( )T . �0;V 72060NG8 =0 (69) ( | ) ( | )ii i i iM M ô  ô  ô ô  ô úú ú þ ý   þ . 
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"A:V;L:8 0=0;>3VG=> (66) ?@8 ( )iA T MTý  V T   

1 1( | ) ln( )(1 (1)) ln (1 (1))i i i i iM I MT o I T o ô  ô    þ ý û ý û , 45  ( ) ln ( )i i iI p x x dx




ý  , 

B> 1 ln (1 (1))i iI T oô
ú  û , T  .  (71) 

"4=0: >G5284=>, I> A5@54=O 70B@8<:0 C 28O2;5==V 71>N 4;O 
1030B>0;LB5@=0B82=>3> ?@028;0 =5 <>65 1CB8 <5=H>N 70 A5@54=N 70B@8<:C C @07V, 
:>;8 є ;8H5 >4=0 (V-0) 3V?>B570. "A:V;L:8 <V=V<0;L=0 70B@8<:0 70 =0O2=>ABV >4=VєW i-
W 3V?>B578 =5 <5=H5 25;8G8=8 1 ln (1 (1))iI T o û , V=>4V T  , B> 4;O 2AVE 
1030B>0;LB5@=0B82=8E ?@028; :;0AC ( )T  A?@0254;820 =0ABC?=0 >FV=:0. 

1

1

( | ) ln (1 (1))i iSupM I T o


ô  ô  

ó
 þ ó û .  (72) 

� (71) B0 (72) 28?;820є, I>  
1 ln (1 (1))i iI T oô

ú ý û , T  , 1,i Mý .  (73) 

&0:8< G8=><, 1030B>0;LB5@=0B82=5 ?@028;> (67) ?@8 ( )iA T MTý  

0A8<?B>B8G=> 5:2V20;5=B=> V 4;O A5@54=L>W 70B@8<:8 C 28O2;5==V 71>N ?@8 i-9 
3V?>B57V A?@0254;82> @V2=>ABV (73), I> 71V30єBLAO 7 0=0;>3VG=>N @V2=VABN 70 
=0O2=>ABV ;8H5 >4=VєW 3V?>B578. &><C 2>=> є 0A8<?B>B8G=> <V=V<0:A=8< ?@028;>< 
70 ?5@H8< ?>@O4:><: 

1

( ) 1

sup ( )

lim 1
inf sup ( | )
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T
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u T

T

M







ô

ô  ô 

ú

ó


þ ó

ý
 þ

. 

�иA=>6>и. &0:8< G8=><, ?@>F5A >FV=N20==O 2;0AB82>ABV V=D>@<0FV9=8E 
2B>@3=5=L G8 ?A8E>;>3VG=8E 2?;82V2, I> 4>72>;ONBL 7'OAC20B8 @V25=L 2?;82C WE C 
>A>18ABVABL G8 3@C?C ;N459, V =02VBL @>7@>18B8 5D5:B82=C A8AB5<C ?@>B84VW є 4C65 
206;828<. �@0E>2CNG8 B5, I> >A=>2=0 2V4<V==VABL 0;3>@8B<V2 28O2;5==O 
V=D>@<0FV9=8E 2?;82V2 2V4 :;0A8G=8E 0;3>@8B<V2 ?5@52V@:8 3V?>B57 ?>;O30є 2 B><C, 
I> @VH5==O ?@> 2V4ACB=VABL 2B>@3=5==O <>65 1CB8 ?@89=OB> ;8H5 =0 >AB0==L><C 
4>ABC?=><C :@>FV A?>AB5@565==O, >A:V;L:8 =V:>;8 =5<0є 30@0=BV9, I> 2>=> 
2V41C45BLAO ?VA;O 70:V=G5==O A?>AB5@565=L, @>73;O=CBV C AB0BBV 70240==O є >:@5<8< 
28?04:>< 1V;LH 7030;L=>3> 28O2;5==O. 
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The article offers an assessment of the properties of information intrusions, as they are random processes 

and have their own properties. This makes it possible to find out the level of their influence on an individual 

or a group of people, and to develop an effective countermeasure system. At the same time, psychological 

influence or information intrusion, which is a component of informational and psychological confrontation, 

is an influence on people and their groups, which is carried out with the aim of changing the ideological 

and psychological structures of their consciousness and subconsciousness, transforming emotional states, 

and stimulating certain types of behavior. The restructuring of the psyche under the influence of 

informational and psychological influence can be different, both in breadth and in terms of temporal 

stability. In order to provide informational intrusion and psychological impact, disruptions and 

transferences must first be induced. The dynamic balance between them is disturbed, a person begins to 

experience a state of cognitive dissonance. After that, you can encourage him to restore mental balance by 

changing his former views, beliefs and attitudes, taboos and stereotypes of behavior. Therefore, it is very 
important to evaluate the properties of informational intrusions or psychological influences, which allow to 

find out the level of their influence on an individual or a group of people, and to develop an effective 

countermeasure system. It is shown that all the methods used for the evaluation and analysis of random 

processes can be used for their analysis. The task of detecting spiking bursts was also examined, which 

showed that with the help of such signals, observations can be differentiated. 

Keywords: cyber security, cyberspace, information warfare, information and psychological warfare, 

information intrusions, mathematical methods. 
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