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 !"!#$#%&'"() #*+!#$,(#&-. ($,+. 7) /01"20 $.1&,34 (.5 601#$&,(, 72,64(, 2.8$"(#-$0 8)60 86,1'*"9 %" π .

:# !.%-2#$%5); 2#$7&.< -$#* &0 $,+. 7, 4*,< 2.%"8$050; 0(!6.-)%) +,=&06) &0 >0+-"-. =#-#$"%,&). ?"%2";&&4 >0+-"-,
3'"=" +,=&06) . ; +2.%>#&&4(, !$"-,/01, 72,6', @" .&-#$/#$)9-' (!"$.2&4<(" 1 $,+. 5A).

B"1$07)&"* 0(!6.-)%, *"6,20&' !" %0&,( $,+. 7 %0; $#1)6'-0- 30 nm, 7">0 2 %.<+&"+-. 1 6X nm= . C"8-" 0&"(0-
6'&# !.%+,6#&&4 +*60%0; 5α = . C">*0 D3 ( 5α = , 1.25η = ), 4*0 &0&#+#&0 $,+. 3, %"8$# +!.2!0%0; 1 $#1)6'-0-0(,
$"1$07)&*).

 !". 7. #"$!%&'()*! "!'+)%,- ./0. 1*2%,345) 6&%!-)++7 &8'963) 6 nm, :)"3&3) 120 ;$:
-<(=+7 <2>() – )*2%,345) ?&3&"3(4*4, +!@+7 <2>() – :)"3&3) ?&3&"3(4*4 (-!=,5+!A "!'+)% ./0)

4. 0!"+&-6!
E+-0&"26#&", @" 2 +7#(. FGE 1 %2"(0 1"&%)206'&,(, !$"(#&4(, . "%&,( "!"$&,( !$, )("2., *"6, 0(!6.-)%, 1"-

&%)206'&,7 !$"(#&.2 (0<5# $.2&., 0 !">0-*"2. /01, !$"-,6#5&., %64 +,=&06.2 1 0(!6.-)%"9 (#&H# &.5 !"6"2,&0 %"-
25,&, 1"&%)206'&"I 72,6. +!"+-#$.=0;-'+4 $.1*# 1$"+-0&&4 0(!6.-)%, 2,7.%&"=" +,=&06) 2.8$"(#-$0. C0*,( >,&"(,
-.6'*, "!-,>&,(, 0!0$0-&,(, 10+"80(, ("5&0 %"+4=-, 1&0>&"=" "!.%+,6#&&4" 0(!6.-)%, +,=&06) FGE ., -,( +0(,(,
!.%2,@,-, >)-6,2.+-' %" +608*,7 0*)+-,>&,7 +,=&06.2.

?$, 1&0>&"() !.%2,@#&&. >)-6,2"+-. +!"+-#$.=0;-'+4 $.+- &#6.&.<&,7 +!"-2"$#&' +,=&06). E056,2,( $#1)6'-0-"(
; -#, @" 2$016,2.+-' %" &#6.&.<&,7 +!"-2"$#&' 1(#&H);-'+4 1. 1(#&H#&&4( 0(!6.-)%, 2.8$03.I, -"() 10!$"!"&"20&,<
(#-"% &0<8.6'H #/#*-,2&,< +0(# %64 %.0=&"+-,*, +608*,7 0*)+-,>&,7 +,=&06.2.

 %#("&+-$03.<&"() #*+!#$,(#&-. 1 +!#3.06'&" %""!$03'"20&,( FGE "-$,(0&" %#+4-,*$0-&# !.%2,@#&&4
>)-6,2"+-. 2.8$"(#-$0 %" 0(!6.-)%, (,--;2"I H2,%*"+-. 1 $.2&#( &#6.&.<&,7 +!"-2"$#&' 2,7.%&"=" +,=&06) 17 dB -0
!'4-,*$0-&# !.%2,@#&&4 0(!6.-)%, 1 $.2&#( &#6.&.<&,7 +!"-2"$#&' < 40 dB.

1.  !"#"$ %. E6,4&,# *"=#$#&-&J7 !"(#7 &0 +,=&06 %"!6#$"2+*,7 2,8$"(#-$"2 // K.1,>&. (#-"%, -0 10+"8, *"&-$"69 +#$#%"2,@, (0-#$.06.2 -0 2,-
$"8.2 "F#"-#+--2004". – L.; F'2.2. – 2004. – C. 35–39. 2.  !"#"$ %. &. M#-"% %,+*$#-&"=" 2,(.$920&&4 (06,7 !#$#(.@#&' 10 %"!"("="9 601#$&"="
2.8$"(#-$0 // E.+&,* L,I2+'*"=" )&.2#$+,-#-). M#70&.*0 -0 M0-#(0-,*0. – 2006. – E,!. 15–16. – N. 53–57. 3.  !"#"$ %. &. O0+-"+)20&&4 -$,72,6'"-
2"=" /"-"1(.H#&&4 %64 !.%2,@#&&4 >)-6,2"+-. 601#$&"=" %"!!6#$.2+'*"=" 2.8$"(#-$0 2 +)8&0&"(#-$"2"() %.0!01"&. // A*)+-,>&,< +,(!"1.)(
"LPQNPQAQN-2009", L,I2, 29 2#$#+&4 – 1 5"2-&4 2009 $"*). – L., 2009. – N. 330–336. 4. ?0-. 84937  *$0I&0 M?L G 01 E 9/02 N!"+.8 2,(.$920&&4
2.8$03.I /  !"#"$ %. &. ; 1042&,* 260+&,* !0-#&-) L,I2 Q03.  &.2. .(. C0$0+0 R#2>#&*0. – D 200614074; 1042. 29.12.06; %$)*. 10.12.08, S96. D 23.
5. Dussarrat Olivier J., Clark D. F., Moir T. J. New demodulation process to reduce cochannel interference for a laser vibrometer sensing system // Proc. SPIE.
Vibration Measurements by Laser Techniques, – 1998. – Vol. 3411. – P. 2–13. 6. Ombeline de La Rochefoucauld, Shyam M. Khana S., Olson E. Recording
depth and signal competition in heterodyne interferometry // J. Accoust. Soc. Am. – 2005. – Vol. 117, D 3. – P. 1267–1284. 7. Yarovoi L., Siegmund G. The
effect of three-wave interference in laser Doppler vibrometry // Meas. Sci. Technol. – 2004. – Vol. 15. – P. 2150–2156.

B)5,AC%) 5& (<56&%<' , D 29 .0 1 . 20 11 ( .

E/F 519.254.2 + 519.254
1. G<(8,+), )"2.

)*+(,'-''- *.('*% /#+#0'(& 1'!2#'3
04- /5 (6#7 1( 1 (''$ $ %*'.#'"+!.(- $ '!  *0#43*,!'$& 0!'$&

 !"#$%&'(! ")*)+' !,-&./)&&% 0121*&3!#! "&)+1&&% ' 4!*1$- */!5!46!&1&(&!7 0'4-8- -" ")$19&:4: 06!0(12191&-
&%4:. ;6:0)&! $-&-<&- () )*)6(:/&- &16)2)41(2:+&- !,-&5: - !,-&5: &)<=-$38!7 /-2!#-*&!0(- *$% 6)2)41(2:+&!7 4!*1$-.
>5-0(3 ,:? !,-&!5 6!2-/&.@(30% &) 4!*1$3!/)&:? /:=-25)?.

Estimation of the mean value in the model of two-component mixture with dependent observations is considered. Linear and
adaptive nonparametric estimators and maximum likelihood estimator for parametric model are described. Quality of such
estimators is compared on simulated data.

1. 0"342
O0%0>. %"+6.%5#&&4 +)(.H#< 1. 1(.&&,(, *"&3#&-$03.4(, 2,&,*09-' 2 80=0-'"7 =06)147 !$,$"%"1&02+-20. O"*$#-

(0, ("%#6' +)(.H. !$,$"%&" 2,&,*0;, *"6, "8';*-, !"!)643.I, @" %"+6.%5);-'+4, &06#50-' %" %#*.6'*"7 $.1&,7 *60+.2.
Q#70< (, %"+6.%5);(" !"!)643.9 "8';*-.2, 2,(.$99>, ) &,7 !#2&) >,+6"2) 70$0*-#$,+-,*) X . Q#70< .+&); M *60+.2
"8';*-.2, 0 $"1!"%.6 70$0*-#$,+-,*, X 106#5,-' 6,H# 2.% *60+), %" 4*"=" &06#5,-' "8';*-.

T*@" !$, "8+-#5#&&. *60+, 4*"() &06#5,-' "8';*- -">&" &# 2.%"(,<, -" %64 "!,+) $"1!"%.6) 70$0*-#$,+-,*, X
("5&0 2,*"$,+-0-, ("%#6' +)(.H.:
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%# lF – $"1!"%.6 l -I *"(!"&#&-, +)(.H., 0 lw – II *"&3#&-$03.4 ) +)(.H. (<("2.$&.+-', 1 4*"9 %"+6.%5)20&,< "8';*-
("5# &06#50-, %" l -=" *60+)).  *60+,>&.< ("%#6. +)(.H. $"1!"%.6, 70$0*-#$,+-,* 2+.7 "8';*-.2 "!,+)9-'+4 &02#%#-
&"9 2,@# ("%#669 1 "%&0*"2,(, *"&3#&-$03.4(, *"(!"&#&-. G"+6.%5#&&4 3,7 ("%#6#< 8)6" $"1!">0-" Q'9*"(8"(
[7] -0 ?.$+"&"( [8]. P=64% $#1)6'-0-.2 ) 3.< "860+-. ("5&0 1&0<-, ) G5. M0*6070&0 -0 ?.60 [6].

P+-0&&.( >0+"( %"+6.%5)9-'+4 ("%#6. +)(.H#< 1. 1(.&&,(, *"&3#&-$03.4(, .1 &#106#5&,(, +!"+-#$#5#&&4(, [1-3].
 3. 5# +-0--. (, 8)%#(" $"1=64%0-, 2,!0%"* 106#5&,7 +!"+-#$#5#&', "!,+0&,< ) [4]. O06#5&.+-' 2,&,*0; >#$#1
"-$,(0&&4 "8';*-.2 10 %"!"("="9 2,!0%*"2"=" 2.%8"$) 8#1 !"2#$&#&&4 1. +*.&>#&&"I !"!)643.I. P!,+ 2.%!"2.%&"I ("-
%#6. &02#%#&" ) [9]. Q#70< (, 7">#(" 2,1&0>,-, +#$#%&9 )+!.H&.+-' )>&.2 ) H*"6. 2 106#5&"+-. 2.% -"=", !064-' 2"&,
>, &.. ?,-0&&4 !$" !06.&&4 ; "%$056,2,(", -"() 8#1!"+#$#%&; "!,-)20&&4 ; &#8050&,(. C"() ("5&0 +!">0-*) !$"-
2#+-, 0&"&.(&# "8+-#5#&&4 ) *60+07 H*"6,, 4*# %"12"6,-' 2,1&0>,-, >0+-*, *)$3.2. A !"-.( !$"2#+-, 2,8.$*"2# 08"
+)3.6'&# "8+-#5#&&4 )+!.H&"+-. )>&.2.

2. #2!" *&5<%,
M, 8)%#(" $"1=64%0-, 2,!0%"* %2"7 *60+.2 2M ! . Q#70< !"!)643.4 "8';*-.2 +*60%0;-'+4 1 K =$)! 1 "8+4=0(,

1 2, , , KN N N "8';*-.2. ?$, 3'"() 2 i -< =$)!. (.+-,-'+4 1
iN "8';*-.2 !#$H"=" *60+), -0 2

iN "8';*-.2 %$)="=" *60+). E20-
50;(" 3. 2#6,>,&, 2.%"(,(,. P-5#, ("5&0 2,1&0>,-, *"&3#&-$03.I "8';*-.2 !#$H"=" -0 %$)="=" *60+.2 10 /"$()6"9

, 1,2, , , 1,2.
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?"1&0>,(" 1&0>#&&4 %"+6.%5)20&"I 70$0*-#$,+-,*, ) 3,7 "8';*-.2 { , 1,2, , , 1,2, , }ij iX i K j N! !  . E2050;(" I7 &#-
106#5&,(, 2,!0%*"2,(, 2#6,>,&0(, .1 &#2.%"(,(, $"1!"%.60(,, +!.6'&,(, %64 "8';*-.2 "%&"=" *60+). Q#70< ) 3,7
$"1!"%.6.2 .+&)9-' +*.&>#&&. %$)=. ("(#&-,. N#$#%&. 1&0>#&&4 -0 %,+!#$+.I 70$0*-#$,+-,*, X "8';*-.2 !#$H"=" -0
%$)="=" *60+.2 8)%#(" !"1&0>0-, 1 2,µ µ -0 2 2

1 2,σ σ 2.%!"2.%&".
G06., 10 %"!"("="9 !$"+-"=" 2,!0%*"2"=" 2.%8"$) 8#1 !"2#$&#&&4 1 *"5&"I =$)!, 2.%8,$0;-'+4 in +!"+-#$#5)20-

&,7 "8';*-.2, 1 i in N# # , 1,2, ,i K!  . O&0>#&&4 70$0*-#$,+-,*, X ) 2.%.8$0&,7 "8';*-.2 !"1&0>,("
{ , 1,2, , , 1,2, , }ij iY i K j n! !  . U&H,(, +6"20(, !$, /.*+"20&"() i (&"5,&0 3,7 70$0*-#$,+-,* ; 2,!0%*"2"9 2,8.$-

*"9 8#1 !"2#$&#&&4 1 (&"5,&, { , 1,2, , }ij iX j N!  . O0%0>0 !"64=0; ) "3.&920&&. +#$#%&.7 1&0>#&' 70$0*-#$,+-,* X
) "8';*-.2 !#$H"=" -0 %$)="=" *60+.2 10 3,(, %0&,(,.

3. #2!" &$,+&6
U%#4 "3.&920&&4 !"64=0; 2 -"(), @"8 2,*"$,+-0-, 2.%(.&&"+-. *"&3#&-$03.< "8';*-.2 !#$H"=" -0 %$)="=" *60+.2 )

=$)!07. V#$#1 3. 2.%(.&&"+-. +#$#%&. 1&0>#&&4 70$0*-#$,+-,* X ) =$)!07 8)%)-' 2.%$.1&4-,+4. G64 I7 "3.&920&&4 8)-
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 !"#$%"& '(#)*+,))- .$- ./01'1' "$,!0 +#.20+,34%!- ,),$'1#5)' .' '(#)*+,))- .$- 67/8'1' "$,!0, 4' ),.,$# 20-
.79' /':1$-.,4& '(#)"& $&87 .$- 67/8'1' "$,!0, , #).7"! 1 0 1a '60!",4&.

;,5&9', <' '(#)", 1µ̂ 20.7 )7:9#<7)'* 6/& +&"'),))# ),!406)&= 09'+:

1 2

1 1

1 11, 0.
K K

i i i i
i i
a w a w

K K  
  ! ! (1)

>,.,$# 20.79' ++,?,4& (# 09'+& +&"'),)&9&. @/'47 +')& )7 '.)':),5)' +&:),5,*4% +,1'+# "'7A#(#3)4&.  4?7,
6'!4,3 6&4,))- 6/' +&2#/ ),B"/,<&= +,1'+&= "'7A#(#3)4#+. @/&/'.)'* =,/,"47/&!4&"'* -"'!4# )7:9#<7)'C '(#)"& 3 CC
.&!67/!#-. >,+7.79' 4+7/.?7))- : [4] 6/' -+)&B +&1$-. .&!67/!#C :+,?7)'C '(#)"&:

 !"#$%"&&' 1. D&!67/!#- '(#)"&  ̂l .'/#+)*3:

! !   2 1 2 2 2 1 2 2
1 2 1 22
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" #$ %& %  ' ' $  & %& %& $( )
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E" 2,5&9', .&!67/!#- :,$7?&4% +#. +7"4'/0 )7+#.'9&= 6,/,974/#+ 2 2
1 2 1 2( , , , )γ µ µ σ σ . D$- 4'1', <'2 6'20.0+,4&

'(#)"&, -"# 9,4&904% .&!67/!#*, 2$&:%"0 .' 9#)#9,$%)'C 9'?$&+'C, :,9#)&9' +7$&5&)& { , 1,2, , }id i K  C= '(#)",9&
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{ , 1,2, , }if i K  . F'2 +&:),5&4& ),B"/,<# +,1'+# "'7A#(#3)4&, 20.79' 9#)#9#:0+,4& +&/,: 2
1

K
i ii a f

 ! 6/& 09'+,= (1).
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H,!4'!0+,))- 974'.0 9)'?)&"#+ I,1/,)?, 6'",:03, <' + )7+&/'.?7)'90 +&6,."0 ( 2
0 2 1( ) ( ) ( ) 0r f r f r f$ * ) ),B-

"/,<# +,1& /':/,='+0*4%!- :, ),!406)'* A'/90$'*:
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0 1 2 1
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>,B6/'!4#87 + -"'!4# "'7A#(#3)4#+ if +&"'/&!4,4& 4'4'?)0 '.&)&(*.  4/&9,)# "'7A#(#3)4& ),:&+,*4%!- 9#)#9,"-
!)&9& # /':1$-.,*4%!- 0 [2]. ;0.79' 6':),5,4& C= (1)ia .

@'.,$%87 .'!$#.?7))- 6'",:03, <' +7$&5&)& id 9,B?7 '27/)7)' 6/'6'/(#B)' :,$7?,4% +#. in . J 4'90 6/&/'.)'
+&:),5&4& "'7A#(#3)4& if ),!406)&9 5&)'9 1/ , 1,2, , .i if n i K   G&:),57)# :, (&9& "'7A#(#3)4,9& +,1& 20.79'
6':),5,4& + ,1/ia n .

F7 '.)#3* 9'?$&+#!4* 3 4," :+,)# ,.,64&+)# '(#)"&. K6'5,4"0, :, .'6'9'1'* 9#)#9,"!)&= +,1 9& 20.039' '(#)"0
+7"4'/, 6,/,974/#+ "   ! ! 2 2

1 2 1 2ˆ ˆ ˆ ˆ ˆ( , , , ) :

 !  
   

  $  ! ! !2 2 2
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ˆ ˆ ˆ, , 1,2.
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D,$#, 6#.!4,+$-39' '4/&9,)# :),57))- 0 +&/,: .$- id , '4/&90*5& ),!406)0 '(#)"0:
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 25&!$7)# :, (&9& +7$&5&),9& +,1& 6':),5&9' ˆ( )i ia d . E"<' :, (&9& +,1,9& :)'+0 '25&!$&4& '(#)"& !7/7.)#= 4,

.&!67/!#B, # 6'+4'/&4& 6/'(7.0/0 ,.,64&+)'1' '(#)*+,))-, 4' '4/&9039' .+#5# ,.,64&+)# '(#)"& + ,ˆ̂i ia d .

L,"'? .$- 6'/#+)-))- 20.79' /':1$-.,4& ),B"/,<# +,1&, '25&!$7)# : +&"'/&!4,))-9 !6/,+?)#= :),57)% id . ;0-
.79' 6':),5,4& C= ( )i ia d .

4.  !"#$%&%%& !'#%!( %) *!+,-.!$)%/0 $/1#"()0
D$- .'!$#.?7))- -"'!4# /':1$-)04&= '(#)'" ), +&2#/",= !"#)57))'1' '2!-10 9& 6/'+7$& #9#4,(#B)# 7"!67/&97)4&,

"'?7) : -"&= !"$,.,+!- : 10000 #47/,(#B. M'?), #47/,(#- +&"')0+,$,!% ),!406)&9 5&)'9:
1. H, 67+)&9& /':6'.#$,9& 17)7/0+,$&!- "#$%"'!4# '2'3"4#+ 67/8'1' 4, ./01'1' "$,!#+ 0 1/06,= 1

iN , 2
iN 4, '2!-1&

+&2#/'" in .$- 1,2, ,i K  . N +&6,."0, "'$& +7$&5&), iN ,2' in +&6,.,$& /#+)&9& )0$*, 4' 17)7/,(#- 6'+4'/*+,-
$,!-, 6'"& )7 '4/&90+,+!- )7)0$%'+&B /7:0$%4,4.

2. D$- "'?)'C 1/06& +&:),5,$&!- "#$%"'!4# '2'3"4#+ 67/8'1' 4, ./01'1' "$,!#+ 0 +&2#/(# :, 1#67/17'974/&5)&9 /':-
6'.#$'9 : 6,/,974/,9& 1

iN , 2
iN 4, in . @':),5&9' C= 1

in 4, 2
in +#.6'+#.)'.

3. D$- "'?)'C 1/06& 17)7/0+,$&!- 1
in 4, 2

in +7$&5&) : /':6'.#$,9&, <' +#.6'+#.,*4% 67/8'90 4, ./01'90 "$,!,9.
G')& 04+'/*+,$& ),2#/ =,/,"47/&!4&" { , 1,2, , , 1,2, , }ij iY i K j n    .

4.  25&!$*+,$&!- +,1'+# "'7A#(#3)4& :, /#:)&9& 974'.,9&, -" (7 20$' '6&!,)' + 6'67/7.)%'90 /':.#$#.
5. O':/,='+0+,$&!- +&2#/"'+# !7/7.)# (1), '25&!$*+,$&!- '(#)"& (2) .$- /#:)&= +,1'+&= "'7A#(#3)4#+.
>, 2,:# '4/&9,)&= '(#)'" 6#./,='+0+,$'!- +&2#/"'+7 !7/7.)%'"+,./,4&5)7 +#.=&$7))- '(#)'" +#. !6/,+?)%'1'

:),57))-. D$- 6'/#+)-))- !7/7.)%'"+,./,4&5)&= +#.=&$7)% 6/& /#:)&= K 9& .'9)'?,$& C= ), K . G#.9#4&9', <' +
0!#= 7"!67/&97)4,= :9#<7))- .'!$#.?0+,)&= '(#)'" +&-+&$'!% 9,$&9, 6'/#+)-)' : .&!67/!#3*, 4'90 1/,A#"& :9#<7)%
4, .&!67/!#B '"/79' )7 ),+'.-4%!-.

N ),!406)&= .+'= 6/&"$,.,= ),+7.7)' "')"/74)# /':6'.#$& +&6,."'+&= +7$&5&). D$- )&= 6/'+7.7)' #9#4,(#B)# 7"!-
67/&97)4& .$- /#:)&= K . >,:+&, 6':),57))- 4, !6'!#2 +#.'2/,?7))- '(#)'" ), 1/,A#",= :+7.7)&B 0 ),!406)#B 4,2$&(#.

2!,3#'#4%5/  !6%)7,%%& 8#%#9 %) :")3#()0
P#)#9,"!)# (1)ia @0)"4&/),
H+,?7)# ), '2!-1 +&2#/"& + ,1/ia n Q4/&='+,),
J.,64&+)# "'7A#(#3)4& + ,ˆi ia d H "+,./,9&

D+#5# ,.,64&+)# "'7A#(#3)4& + ,ˆ̂i ia d
H 4/&"04)&",9&

>,B"/,<# "'7A#(#3)4& ( )i ia d K0(#$%),

(#)*+,$ 1. R,/,"47/&!4&"& '2'3"4#+ "$,!#+ 9,*4% )'/9,$%)# /':6'.#$& : 6,/,974/,9& (0, 1) 4, (1, 4). M#$%"'!4#
'2'3"4#+ 67/8'1' 4, ./01'1' "$,!#+ 0 1/06,= 17)7/0+,$&!- :, 2#)'9#,$%)&9 /':6'.#$'9 : 7 +&6/'20+,))-9& 4, B9'+#-



~ 46 ~ ) ( * ' $ % %+,-./0121 34561347/3121 836-9:.+;9;8 6<936 "4:4.4 =9->9304

/)#!4* 0!6#=0 0.5.  2!-1& +&2#/"& 17)7/0+,$&!- :, 2#)'9#,$%)&9 /':6'.#$'9 : iN +&6/'20+,))-9& 4, B9'+#/)#!4*
0!6#=0 0.5.

;/<. 1. =!"*!$)%# <,",+%.!($)+")5/7%# $#+0/-,%%& !'#%!( 1µ +-& "#6%/0 (#-.(!<5,> :"?@ 2

E" 2,5&9' : /&!. 1, !7/7.)%'"+,./,4&5)7 +#.=&$7))- ),B2#$%87 0 9#)#9,"!)&= '(#)'". M'7A#(#3)4&, :+,?7)# ),
'2!-1 +&2#/"&, 6'",:0*4% ),2,1,4' "/,<# /7:0$%4,4&. E" # '5#"0+,$'!-, '(#)"& : ),B"/,<&9& "'7A#(#3)4,9& 9,*4%
),B97)87 !7/7.)%'"+,./,4&5)7 +#.=&$7))-. D+#5# ,.,64&+)# '(#)"& 9,B?7 6/& +!#= K +&-+&$&!- "/,<&9& :, ,.,6-
4&+)# "'7A#(#3)4& 4, "'7A#(#3)4&, :+,?7)# ), '2!-1 +&2#/"&.

(#)*+,$ 2. R,/,"47/&!4&"& '2'3"4#+ "$,!#+ 9,*4% /':6'.#$ K4%*.7)4, : 4/%'9, !4767)-9& !+'2'.& 4, )'/9,$%-
)&B /':6'.#$ : 6,/,974/,9& (1, 4). M#$%"'!4# '2'3"4#+ 67/8'1' 4, ./01'1' "$,!#+ 0 1/06,= 17)7/0+,$&!- :, /#+)'9#/)&9
/':6'.#$'9 ), 9)'?&)# {0,1, ,4} .  2!-1& +&2#/"& 17)7/0+,$&!- :, 2#)'9#,$%)&9 /':6'.#$'9 : iN +&6/'20+,))-9&
4, B9'+#/)#!4* 0!6#=0 0.5.

E" 2,5&9' : /&!. 2, !6#++#.)'87))- 9#? -"#!4* '(#)'" : 9#)#9,"!)&9& "'7A#(#3)4,9&, "'7A#(#3)4,9&, :+,?7)# ),
'2!-1 +&2#/"&, 4, ),B"/,<&9& "'7A#(#3)4,9& :,$&8&$'!% 4&9 !,9&9, -" # + 6'67/7.)%'90 6/&"$,.#. >7:+&5,B)&9 3
4'B A,"4, <' ,.,64&+)# '(#)"& +&-+&$&!- "/,<&9& :, '(#)"& : ),B"/,<&9& "'7A#(#3)4,9&. S7B 7A7"4, 9'?$&+', +&-
)&",3 57/7: ),-+)#!4% "+,?"&= =+'!4#+" 0 /':6'.#$0 K4%*.7)4, : 4/%'9, !4767)-9& !+'2'.&. L,"&9 5&)'9, ,.,64&+)#
'(#)"& +&-+&$& :.,4)#!4% +/,='+0+,4& ),-+)#!4% +&"&.#+ 0 +&2#/(# 6/& '(#)*+,))#.

;/<. 2. =!"*!$)%# <,",+%.!($)+")5/7%# $#+0/-,%%& !'#%!( 1µ (6-#$)) 5) 2µ (<@")$)) +-& "#6%/0 (#-.(!<5,> :"?@ 2

(#)*+,$ 3. O':1$-)79' 5,!4"'+&B +&6,.'" ),8'C :,.,5#, "'$& =,/,"47/&!4&"& '2'3"4#+ 6/&B9,*4% 4#$%"& :),57)-
)- 0 4, 1, 6/&5'90 P( 1) lX µ  .$- '2'3"4#+, <' ),$7?,4% l -4'90 "$,!0. K6'!47/#1,*4%!- =,/,"47/&!4&"& +!#= '2'3"-
4#+, 4'24' i in N . D' 4,"'C 9'.7$# 9'?), :,!4'!0+,4& '(#)"0 9,"!&9,$%)'C +#/'1#.)'!4#. G+7.79' 6':),57))-
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>7=,B 1 2( , )t t t – +7"4'/ 9'?$&+&= :),57)% )7+#.'9'1' 6,/,974/, 1 2( , )µ µ µ : 9)'?&)& 2[0,1] , , 1 2( , , )s x x y .

G+7.79' + /':1$-. A0)"(#* 1 2
1 1 21 1( , ) P( | , , )f s t Y y N x N x tµ     . L767/ 9& 9'?79' :,6&!,4& $'1,/&A9#5)0 A0)-

"(#* +#/'1#.)'!4#:

1
( , ) ln ( , ).

K

i
i

L S t f S t
 

 !

 (#)"'* 974'.0 9,"!&9,$%)'C +#/'1#.)'!4# 20.7 :),57))- 6,/,974/, t , <' 9,"!&9#:03 $'1,/&A9#5)0 A0)"(#* +#-
/'1#.)'!4#:
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2[0,1]

ˆ argmax ( , ).
t

L S t

 !" #$%&'()*++, )"-$!"./$)0)*'".1 +*./02+, 3+*4&++1 2*!*#&/!,). 5&!&%+, 3+*4&++1 6*!*-/&!"./"- 0 -'*.*6
%$!,)+()*'" 1 0.2µ  /* 2 0.5µ  . 7*8*'9+* -,'9-,./9 $:';-/,) 0 8!02, :0'* <,-.$)*+* 5iN  , * -,'9-$./9 $:';-/,)
2&!=$8$ -'*.0 3 !,)+"#" >#$),!+$./1#" 2!">#*'* 3+*4&++1 +* #+$?"+, {0,1, ,5} .

 !". 3. #$%&'()(() *'+,-(!. $/&($0 1+ $/&($0 2+0"!2+34($5 '&%$6&7($"1&

@'1 ),30*',3*A,B 3)'13-0 #,? 3)*?&+"#" $A,+-*#" /* $A,+-" #*-."#*'9+$B ),!$8,%+$./, %'1 50K  :0'$ 2$:0%$)*+$
$A,+-" 3* $:$#* #&/$%*#". C* !".. 3 3',)* 3$:!*?&+, 3)*?&+, $A,+-" 3 +*>-!*D"#" -$&<,A,;+/*#" /* $A,+-" #*-."-
#*'9+$B ),!$8,%+$./,.  $!$?+, -!0?&4-" ),%2$),%*(/9 3)*?&+"# $A,+-*#, * 2$)+, – $A,+-*# #*-."#*'9+$B ),!$8,%+$./,.
E,+,;( 3';%+*+, $A,+-", D$ !$3!*6$)*+, +* .2,'9+"6 %*+"6.

C* !".. 3 .2!*)* 3$:!*?&+, +$!#$)*+, .&!&%+9$-)*%!*/"4+, ),%6"'&++1 %'1 !,3+"6 $A,+$-. FA,+-*# #*-."#*'9+$B
),!$8,%+$./, ),%2$),%*(/9 ',+,B 3 3,!$4-*#".

G*-"# 4"+$#, 2*!*#&/!"4+, $A,+-" )"1)'1(/9.1 2$#,/+$ -!*D"#", +,? !$38'1+0/, +*#" +&2*!*#&/!"4+,. G$#0 )"-
+"-*; 2"/*++1 2!$ #$?'"),./9 2$',2=&++1 +&2*!*#&/!"4+"6 $A,+$- 3* %$2$#$8$( :,'9= 2$)+$8$ )"-$!"./*++1 ,+-
<$!#*A,B, +*1)+,> 0 )":,!A,.

5. 8!"($'0!
@$.',%?&+$ 3*%*40 $A,+()*++1 .&!&%+9$8$ 3+*4&++1 0 #$%&', .0#,=, 3, 3#,++"#" -$+A&+/!*A,1#".  !$)&%&+$ 2$-

!,)+1++1 !,3+"6 $A,+$- +* #$%&'9$)*+"6 %*+"6.  $-*3*+, 2&!&)*8" 3*./$.0)*++1 /&6+,-" *%*2/")+$8$ $A,+()*++1 0
!&*'9+"6 $:./&?&++16. H$38'1% 4*./-$)$8$ )"2*%-0 3 )"-$!"./*++1# 2*!*#&/!"4+$B #$%&', 2$-*3*) 2&!&)*80 #&/$-
%0 +*>:,'9=$B ),!$8,%+$./, +*% 3)*?&+"#" $A,+-*#".

1.  !"#$%$&! '. (. FA,+-* !$32$%,',) -$#2$+&+/,) .0#,=&> D$ 3#,+((/9.1 // I-!. #*/. ?0!+*'. – 1996. – G. 48, J 4. – 5. 562–566. 2.  !"#$%$-
&! '. (. 5/*/"./"4+"> *+*',3 .0#,=&>. – K.: L M "K"B).9-"> 0+,)&!."/&/", 2003. – 176 c. 3.  !"#$%$&!. '. (., )*+!,$-! .. /. FA,+()*++1 /* -'*."<,-*-
A,1 3* .2$./&!&?&++1#" ,3 .0#,=,. –- K.: L M "K"B).9-"> 0+,)&!."/&/", 2008. – 213 c. 4. 01%#23! 4.  . FA,+()*++1 .&!&%+9$8$ 0 #$%&', .0#,=, 3, 3#,+-
+"#" -$+A&+/!*A,1#" // G&$!,1 >#$),!+$./&> /* #*/&#*/"4+* ./*/"./"-*. 5. Kubaychuk O. O. Estimation of moments by observations from mixtures with
varying concentrations // Theory of Stochastic Processes. – 2002. – Vol. 8 (24), J 3–4. – P. 226–232. 6. McLachan G. J., Pell D. Finite Mixture Models. – NY:
Wiley, 2000. 7. Newcomb S. A generalized theory of the combination of observations so as to obtain the best result // Amer. J. Math. – 1894. – Vol. 8.
– P. 343–366. 8. Pearson K. Contribution to the mathematical theory of evolution // Trans. Roy. Sos. A. – 1894. – Vol. 185. – P. 71–110. 9. Shcherbina A.,
Maiboroda. R. Merging data from anonymous and open surveys: two-population problems // Proceedings of the Baltic-Nordic-Ukrainian Summer School on Survey
Statistics. – Kyiv: TBiMC, 2009. – 177 p. 10. Titterington D. M., Smith A. F., Makov O. E. Analysis of Finite Mixture Distributions. – New York: Wiley.
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