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6
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∑
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1))*'& +=/0)/>." 3' /&-#)+ !3**$#)%&" !&"!1-"& +=/0)/>."- !)*0) "$$*$4

"&()8

A-'))*"& 6!)2& +5-1)/-!$ +==*#$"&()7 #$''$"& !&"!1-'& +==*-B &*)/%- =*)

1=*!-1-"#8 C$- 1&-/ 3' '=-#&!" #&(&1-"# #$''$"&() +5-1)/-!& +==*#$"#&()

D 6.)*)"--#& .3/&7 0) E 6.)*)"--#& /&-%$B, n1 +))#/$"#7, "--" #)3/-"& #$''$"&

!&"!1-"&!" #$/&B E4#&%& 3")!))/ 6+5-, !3**$#)#$/# ")0)(), .*3#"&'#7F

x =
1

n
(1 + 0 + 0 + 1 + 0 + . . .) =

n1

n
.

G&&() 3' #)3/-"&/ +--"-/ !3%&&*-#$% )'%1&#& !3**)/ !&"!1-"& /&-%1-'& !&*(&

+--" .)*)"--#-%&() ')!)#$'$% -"&'%-#& .*3#"&'%- )*+$#)1-"&!"8

 !" +5-1)/$" +)/-1- !&"!1-"# .)*&1-'- #$''&#$"/-!$/# #)0$%) 3' !)"$4

#)%&" !)'(!))/$ '=-%&#8 C$0$#)1& '>>% &'%)/& &##& )*+#&/(&, !$" #$(- 3'

.)'%$% +)/-1-!&"!1-"& x )//)8 H)31& "&//&/& )*+#&/0&/& 31) +))#/$"&%, !5-!
!))/$/# +5*%"&%8 G&/($B, &# "&//-'& !)'(!))/ 0==B #)")!))/$, !$- .)-($#)1&

#&1) #3&#$".$'!#- +)/-1-!&"!1-"& x )//)8
933%$% +=-#& .520&'%$"8 I))#) 033'-"&/ J8K8E !$0$#)#$% !)'(!))/$8

L33'-"&/ !$0$#)#$% !)'(!))/ .>"-B #)")!))/$" !$- F1 · d1 + F2 · d2 =
F3 · d38  /%-"&1)/ !$0$/ !-*0) .)'%$/#F !)'(!))/ .>"-B #)")!))/$", !$- 15/&4
1)/& !)'(- 5/)/& 150$+)% ")1)"$$*&% 05$131&'%-%F

∑

j∈+)")! .33/
Fjdj =

∑

i∈.)*&1 .33/

Fidi8

I)/-1-!&"!1-"&"# "$$*&1) +))#/$"& 6xi > x7 !)$($" #$(-.$'!#-"# &2!
+)/-1-!&"!1-"&"# 3' di := xi − x 0) '&'%& "$11))*'& 05$131&'# 61-//&()
')% !)'(- .)*&1)/# .33/# )//) "$*$+)%7 3'

∑

xi>x 1 · di =
∑

xi>x(xi − x)8
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 ! "#$%&'()* +,),#+,#-)

 !!"#$ %&'( )*"+,**-&

F2F1

F3

d2

d1

d3

.*-#/#,0$,/#$0$1 23#,$0/* 2**1-4$0 5xi < x6 ,*4+4$ 14+#74",1#$1 !" *+*

x−xi 8* $0--#$10 2**1-4$10 $4//*9"0 8:4/!/0"1 5/#--0+* "*; ,*"+# 2*$*,4-1

7!!-1 *--* $4942*;6 !"

∑

xi<x 1 · di = −
∑

xi<x(xi− x)& <0-+4= *+*> 01 *"14;

84?4- !"+# /:-0/*-0 ,**-4 :-*-0 /:842*; 8:4/!/0";#; 2:9;$0;(

x =
1

n

n
∑

i=1

xi

0 =
1

n

((

n
∑

i=1

xi

)

− nx

)

0 =
1

n

n
∑

i=1

(xi − x)

0 =
∑

xi<x

(xi − x) +
∑

xi≥x

(xi − x)

−
∑

xi<x

(xi − x) =
∑

xi≥x

(xi − x)

−
∑

xi<x

(xi − x) =
∑

xj>x

(xi − x) +
∑

xj=x

(xi − x)

−
∑

xi<x

(xi − x) =
∑

xi>x

(xi − x) + 0
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 !" #$$%&'(%'&)*'(%) (''+'(% ,()&--*'(%$.$/ (%$%,(%,0'/  1

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

,3+4" ,"+./.)!$)/.$! +.*.)"'#$! ,33%('$!5 6.&#"/! +.0($"+( $.+/" 43%*. )10"7

)'0' ('+!)$ 0.$(1*%"//. "++" 2".*'("#" (1!('$2'&)(7 &.. !( 0.$(1*%"// 433)$

("$")""+' !*" ,"4')$ !. 2"%!/"+! !*" ,"$")'+! 211+! )"+#'7 ,""(" &3.(!)$

411&.$( 8595:5

;11&.$ 85<= 6.$(1*%"// 4" ,"+./. )!$)/.&!

xx

x

>!$)/.&! 21+! "+"(. 2"%./ &3.("4" .$!+11/'$("/")$ ''%.("," ('&&'$!

,33%('$(! $''%'$(5 ?./!+( 1& "%.(/!!(.+.&! )!$)/.&! ('&#+.) @)$.)'(! $''%(!

,33%('$(! $'0(!$ A 2..$"B @0!$(".&$"$( (!.$(!$( /3%*"(","+( !%.&!,"$( ,""(A

+'$!$(7 !( )!$)/.$( ('*!,"+( /''("5 C!#" .++'$(%!!%.B )" 43%*/.&! &3.#!5

23,/)  !4  !"#$%& '($!!&&#$% )((*!+ &(($# ,((-*!&-!*%'!&-%)& .+.)/ .+0)/

.+1)/ .+2)/ 34+4)/5 6##'(7% '($! 87 &%$(,9"$ )((*!)(&+ )!7( 87 ,(:%-!*-

%77% ;*%)((*!'#&- 7(:)( <#&-7!$ &(()*88'(5

x̄ =
1

5
(2, 2 + 2, 6 + 2, 8 + 2, 4 + 10, 0) = 20/5 = 4 (kg).

C!+*'B7 !( )!$)/.&! )""+ ('+!B $''%!/ )'. !&"/.)! '$$.#! )""+ 4" 2!!A

*!+#"B ('*!,"+( !B"(@@2.+.$!7 3$4"(1.('&'# +11/" )""+'5 >'&" )!$)/.&! ,-.B

1++" $''%!/ D,-. ,3.)$!/E )'. !&"/.) ,""(+'$('+!/'$.7 (!).B +"0)&!,'$ "%.(A

/!!(.+.$! )!$)/.$! )'. &3.("4" 4" )!$)/.$! .&('.(..,$! (30!&#'$! ,"0!+ D.&('.A

(..,$!+( 1& 4' $!+*!7 !( F)!$)/.&!G /"#' )""+'B ,30!/ )'. < )*HHE5 I"))'/")$

,3+4" (!.$( /"(!/""(.+.$( &3.("4"(7 /.$ .$!+11/'$("B "&#/!(! F)!$)/.$(G $''A

%'$( $"*!+. .&('.(..,$!+( (32$!/"+(7 1& )"$'('$!+! ,-!('# /!#.""&5
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 ! "#$%&'()* +,),#+,#-)

 !"! #$%&''(

 !"# $% &%%#%$  !"#$% '() #*+%!, !-  !". / (--0#1$01#%21$3 2 ##%$0 $114%/

2- , 5- (6 &$%2- , (66401$% , 7! $-2-8-#519 :%, --! #% ,2 $%&$ 5645%$0-/

0-&$% &) & (--0#1$01#%21$%,3 $--,%$ !!9 (-4 -0$ 77!4%-; x(1), x(2), . . . , x(n),
&1$ x(1) 7! &) "% (6 &$%2 (--0#1$01#%21$3 x(2) 7! $114%2 &1 x(1) &1 ,

(6 &$%2 &) " $0 *#%566!10%$0 5!% &1! (--0#1$01#%21$%! x(n)3 2 $ 7! $114%2

&) " $0 0% $0%$09 <%##% 5645%$0-01, (--0#1$01#%21$0%$0 277,1$0-01, 4%- &%$&%#

-$1( (--0#1$01#%21$ 7!" 2%, --!9 =1 &%$&2 $0 (--0#1$01#%21$0 % $-- #% /

,- '&1 (--0#1$01#%21$ 7! 8--4 $-4( 0*&& . $  $ $7> > 2%, --! &$ 2 $0-+%$

-4( &-+% (-4 -0$ 77!4%- &%$&2 $% %#%2%!, (-+%#9 =7&&1#%88%# $%#0 #7%0-&/

$% $%## $%# 51+1# 2%, --! &$ &-+% (-4 -0$ 77!4%- &%$&%# -$1(- (--0#1$01#%21$%

-4 02%%0 # $0 &%$&2 $09 :-0%2--0 # $%#0 &744%&0$%#0 & 45-8-!,1#0; =1 (--0#1$ 

7! 0%+01, 8--4 01 -4( &74, 3 n = 2k+13 $  $ 7! (--0#1$01#%21$0% 2%, --! &$

(-4 -0$ 77!4%- (k+1)9 %#%2%!0 x(k+1)9 =1 (--0#1$01#%21$ 7# -"- 8--4 $-4(3

n = 2k3 $  $ #7%0-&$% (--0#1$0% 2%, --! &$ (-4 -0$ 77!4%- k9 5- (k + 1)9 %#%/

2%!, -4 02%%0 # $0 &%$&2 $0; med(X) = (x(k) + x(k+1))/29 ?-4 -0$ 77!4%-

j/!,-0 %#%2%!0 3 x(j)3 ! 2%0-0-&$% j9/!,-&$ 564&$0-0 $0 &1&$9 ?--0#1$01#%21/

$% 5645%&744-!12>4 0 (-4 -0$ 77!4%-$ ! 2%0-0-&$% -$0-&1&$9

./#(&  01 &!#$ ! !!' #(!( %)#*!( *++","  $",,((#"! -$$',  !"#$$%#. /(0

 $'* 1)21!(*$ ! 3$$*',(*,'! ,(!" '!#" $-( 3$2#$*(#++%2#"$ 1$ ($$ !4 565 567

568 569 :;6;. <,%$ 3$$*',(# +% =$$2#*, $236 n = 5 = 2·2+1, k = 2, (##( ($$ !
 !"#$$%#-( 3$2#$*(#++%2!$ >. !'! !%"# med(X) = x(2+1) = x(3) = 2, 6. ?,0
'! ,( #(!'++ ,(*$@  $",,((#"! A$2#'#--, -$$', =$2! #%# -,# -!(- #%! -$$'6

(!(* +% 3)A!  B1,*$*$3 !2#'#(*! C-(#-#(!%"#*! DC-(#-3$$*',(*!E =++'*.

:%, --! 72-,1$0%$0;

%4 !%(-0%# 8)+51$0%# (--0#1$-!,2% , (-+%# 0% $%!,-0-&$%3 !6 0%&$ #7"-4 0/

2 0-&$%9 @1+1#3 &1 &-$10-0-( 0% $%!,1$ % 211,- (--0#1$0% 5645%&74,- '$11/

4 2 566> $114 2-&$ 5!% A () 068$%2-#0 B%#,%$; &1 &-$10-0-( 0% $%!,1$ 7!

27!7077!!%.3 $  $ () 2% 0% $%!,-01, -!,2%0% 2%, --! #% ,- 0%+%$ %$ -#"$%/

0% -!,2%0% 8)+5-# #% 01, 2%, --! "- $-2- 0% $%!,1$% '!6 0%&$ #7"-4 02 2%.9

:-0%2--0 # $%2-$ &%%#%$ B%#,1#0; 0%7$0-,%$ 2 $0-+%$ -!,2%0% 27!7077!$%

0% $%!,1$% f(x)3 $0 -$%!,-,%$ (--0#1$-!,2%, x1, x2, . . . , xn 0% $%!,-01, (--0/

#1$-!,2%0%"- xuus1 = f(x1), . . . , x
uus
n = f(xn) () 2% 0% $%!,-01, -!,2%0%

2%, --! -4(10-,- %$ -#"$%0% -!,2%0% 2%, --! &-$10-,%$;

med(xuus) = f(med(x)).

<-210 01#%&$ 2%%#%$ 8 ,-,-3 %0 2%, --! 5- (--0#1$0% -4(1 0%-,%$ % $--

(6#5- 4%+&%!,-,- (--0#1$0% $122-0 A 2 $ 7! 01!0-( 811,1$9 C  " 2%, --!/
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 !" #$$%&'(%'&)*'(%) (''+'(% ,()&--*'(%$.$/ (%$%,(%,0'/  1

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

"')-! .,00!!*.'%  !"#!-'1! *)1("'+!% *!4!.,00!%5  3'+!.%' "36)077#)-'

0'-)!!1) %'!-'. ') .!!  //-1)# "')-! #,, .,00!!*.'% "36)077#) $1'8

9'!%!+!%'" $,4%,-'" +2)6 0'-)!!1 /.,%,-! "))(! :%,)0!#.; .%!%).%)#,#.<

#,)() !1-0'- 0,,%,+!- #7""!"%#)  !"$,= 0'-)!!1 ') 0,,%,8

23,/)  !4  !!"#$% "&''%()* (#++*$,'*- .* -**-/*- %(*"* (#++01**'# 20'+*

-00'0-/ $%/-*'*30- 1%-#/-%"* (#++01**'# !$*4*5 6!40/0) *+)$%) !+ .7'48

$#-%)9

:#++*- 1%-#/-%"*) (#++0)9 ;< ;< ;< =< =< =< =

>%/-*- 1%-#/-%"*) (#++0)9 =< =< =< =< ?< @< A

>&(%$*( .030( /0(%B 1%-*2!++* -00'0-% $%)#**+#2- = (#++01!%4*5  %%4*

+%#) 2*3/% 4'011# $%)#**+# *B#( "&''%()%- $% %# $7'2*2-2# 1%-#/-%)020-% %'#8

+%"0-/5

>,1! +))0!.'. 13)%'. 7"'.%2.%'%,- :"))(.'?%,)0,.'? */6"''0; '.)1'6 ''"#2)?

(' $3*$'.%,.? +2) -).#*''%.'%' %,11,.%' #/**!"= %!.,6 0'-)!!1) #!.,%!-! 1)?

0'%!%,- %77 ) %,11,.%' #/**!" 7.1! '%%'+!!%")#,"%8

 !"!" #$$%

@1(").' #''"'. $!)%= "74'1-)1! #! $!) A +!!%",.%,"'0,.= 0)-! '.)1'6 #2)('

*/4#'0 A +33*%,.= 0). /1  !*!$!.%) 0/'.8

23,/)  !1 C0'#/# $%/-*/02*- 2*-"*"*/% -%%+/% (##4#(#-/ 2!!-/#-/5  **)# /08

(%$0-%2-9 10'*"#2< -#/*-%%+< 202%-%%+< 10'*"#2< 202%-%+< 202%-%%+< -#/*-%%+<

202%-%%+5

$!)DEFG202%-%%+5

B*+,").%' +33*%,.%'(! %,11,.%' $!/#. 0//-) "')-'. +2)0' .!%%,-! /",#/*?

-!= #,. )(! +2) '1!0)# +!!%",.%'.% %')1'%').'.% '*)1'+!- C#,) 022%!  )).!+!"%

%3 .'"%= .'"(,6= '% )(! 0!-,,..) #!!" /1 %').%'.% '*)1'+D8 E1!0!.%) #!.,%!?

%!#.' .)). .!('-,.%!6'") !6) C+!!%! .!('-,.%!6'") #//.%!0).%  )-'+!"' %,1?

1,.'"'D $! +!4'0)##,= 0). /.,%,. #2)('  / ,"!!*.'0!#.= "/'%!#.' 0//-)#.8

F2"%,+!"% 4).%/(*!00) #,$,.% *33()%!#.' +!4'" #! #!4'0/-!!".'.% $!/%,.'.%

C4).%/(*!00)" /1 #!#. '*!"-) !)#1'+!% %)  ,D= +2) 0,"%)0/-!!".'.% $!/%,.'.%

C*/4#'0 #,) #!#. '*!"-) !)#1'+!% %)  ,D8
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 ! "#$%&'()* +,),#+,#-)

 !"#$%"&

'(")*+#$*,-# (*"($#,* (*"./%" 0, 1 )2*/34  3" +*"*+/**+#-*" *,-35* 3*63

*(")*+#$*,-# 527#/##$#"*(" 8 )2*/39 /:#$* 0553 (#,-53-9 *. ;:%3$* "*55* 3;3<

63 .%5*$%".*,#= >#-3 05*(" /3;3 .*3-3 5#"3(" 3,.%- *(")*+#$*,-# (*"./%"*

(0?.39 *. "%%-3("#$* "*55*5* (!"#$%"*5* /3".3.3=

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

>:,#(0+- 0, (:#( /33.5%"*- #63/35. !?*!5735#"*-9 .*#,*(0+- 0, 363 #63 %%"

$::.$#".%5*$%" .*#".*". "*-3/:+- *+#,*/9 ,36% )05*("(# $::-*.%- !?* ;3

"3$3 .%,,%"* /22+.%".4  %# *+#,*/3- .*#,*.*#".*". /33.5%".%5*$%"*- 3,.%-

.%,,%"* (0++35 /:#/3- 0553=

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

#,65#"* (**5*"  !"# $ 9  #%# $ 9 5!?*,-#,3 (%# $#,9 $3@ A "36*5# (3<

"%.3.3/3- ;3 #,.%#.##/"*5. ?2".# $:#".*.3/3- .%,,%"* ?3;%/%". B/:#$35#((%

/3+#**+%/%".C #"*500$%".3/3- ".3.#".#(%-4 D*3-*" ,2#.*(" *(")*+#$*,-# $#,#<

$335"*. ;3 $3("#$335"*. /:#$35#((% (*"./%".9 "33("#$* (#,-535. /2#.39 (3"

$*#* )005. *(")*+#$*,-# ;30(" )53,**+#.%- 8 )2*/3". )##"374

D%,,%"* ?3;%/%"* #"*500$%".3$#"*(" (3"%.3.3("* (3 $3("#$%$# ;3 $##<

,#$%$# /3?*. *?( ?33+*. B(3 /3+#3."#00,#%53.%"9 #,65#"* (**5*" &!%'(C A $3(<

"#$%$# ;3 $##,#$%$# /3?*&

haare = maksimum−miinimum

'?((# (*+6*".# $:#".*.3/3-9 *"#,*7 $##,#$%$# ;3 $3("#$%$# (3"%.3$#"*5

(3 .:"#"*#- )+075**$*4 E%?%59 (%# %%+#.3/3(" .%,,%"*(" 0, ;3563-* 3+/ (!!5#<

(%59 /:#$* (*+6*".# ;:%-3 .%5*$%"*,#& ;356% 0, (!!5#(%5 F B$##,#$%$C (%,# G

B$3("#$%$C4 >#("= H*". 3*6<3;35. "!,,#7 /22+3+*,6%.*63 (!!5#(%#-9 *"#,*7

/#63".3.%- 500$# ;$"4  0++35#(% %%+#,6% ;3 3%"3 %%+#;3 )%?%5 (#+;*5-3/3-

$##,#$%$ ;3 $3("#$%$ "36*5# 6*,**.#5#"*5. $%.**+%,%- /:# $%#-% /263 ?3<

+%(0+-"*#- ;3 *+3,-5#((* #"*,-*#- /:# ;%?.%$*#-4 D2,% 0$3-%"*5* (#+;*5-3-3

(:#6* /*#-+3$3#- ;%?.%$*#-9 /:#/3- $##,#$%$ ;3 $3("#$%$ 0"%.%-3 )+3(<

.#(3" (*?/3".# (3"%.3.3/3(" < "%%+ 0"3 /33.5%".%5*$%"# 0, *,3$3".# $2+(<

"3 "%%+*$3- (%# $##,#$%$ ;3 $2+("3 /2#("*$3- (%# $3("#$%$4 I+3(.#(3"

3*6<3;35. *"#,*/ 52?*,*$#"/##"9 (%" %%+#;3 0$3 $**5* ;2+6# "%/35#"*5. J*73<

.!!)#5#".*K #"*,-#.* $::.$#".%5*$%"*- $#,*$3 /#"(37 *,,* $##,#$%$# ;3

$3("#$%$# 5*#-$#".9 )05* .*3-%"(#+;3,-%"*" 5%73.3/ < "*". #63 %%+#;3 ;30("
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 !" #$$%&'(%) *$+','(  -

 !"# $%#&'(()"*"+%, -.&/& %0"+% &' '12%+/34'5 6%% 0&47%+/&# .""+".3." 8&

.&74".3." 7&43'&."4' 330"'& & '3++34% '%&/34*"73* 7"08%*/&."4%*9 '%%# +&/

&:&  110'34*"7374 &+/.%'%4'  ":&/%  !"  %"/0"7%  1*8&-'4"."4%*5

;+ 7& '%"+% )0-#*%%.9 ."4 -+ 4%-'3/ .""+".3." 8& .&74".3." 7&43'&."<

4%:&5 =3'% .!!'."4'3*%.34'% 4%*:3."4%* 4&&#  &&'*34'3*%.34'% .&74".3.

&"+3*' 7&4 &/&5 >1"'%74 23 "'&:3 .%"/ 7((*"73'% 7&&*5 ?!!'+3/ 10& 4&8&  !"

'32&+/% 7((*"73 7&&*3/9  !"# '& "77&:" -**& (4+& 7"+/%*9 %' 7347"* *"))&#  %%*<

:" )0"47%. "4%+/5 6%&*8330%4 -+ (4+&  !".&'3 -*%.&4-*% &'% &+/.%'% )!28&*

-*%'&/&9 73" 7&&*37&4  !"# -**& @%4'" A!":% A&&*37&. A((*"75

?""+".3. 8& .&74".3. -+ (74  !".&*34 "4%*--.34'&/& '3++34% 2&83<

 34'5 B%"+%  !".&*34 -+ "4%*--.34'&/& 2&83 34' 7"08%*/&/%4 (74"7 &&'*34'%

7&3:34' 7%47."4%4'5 6%/& "/%%/ .-/"C'4%%0"/%4 -+ 4&&/3/ /"4)%04"--+" +".%

&** '3+'3/ 4'&'"4'"75

 !"! #$%&'(%$))* +, %-,*.,(./012'

?!"4'% /"4)%04"--+"  &4'% "+:*"4% 7%%*%4 -+  !"#!$%&9 '12"4'34D s25 E"4)%04"--+"
&0 3'&."4%74 7&43'&'&74% 810:."4'  &*%."'D

s2 =
1

n− 1

n
∑

i=1

(xi − x)2.

F74"7 &&'*34'% %0"+% 34 7%47."4%4'9 x−x9 +".%'&'&74% 21*#%745 E"4)%04"--+"

4&&#  &&/&'& 73" 21* %'% 033'3/% 7%47."4'5 ?"74 /"4)%04"--+" &0 3'&."4%*

7%47."4% *%"/."4%74 7&43'&'&74% 8&:&8&+& 433034' (n−1) '& &*"4% n<" &4%.%*9

4%**%* )%&'3.% *12%.&*' 810:."4%4 *-%+:345

A3" 7!"7  &&'*34%/ -+ 4&.&4330%/ G7!":"* 330"'& &'%* *--.&/%* -+ +%*"

8&*:&H9 4""4 -+ 7!"7 21*#%/ 7%47."4%4' +3**"/ 8& 330"'& & 433034% /"4)%04"--+ -+

+3** G'3++34% $8&*:&/% &0 , /"4)%04"--+ -+ +3**H5 ?"/& %0"+% &.&/ 7%47."4%4'

-+  &&'*34%/9 4%/& 4330%. -+ 7& /"4)%04"--+5

 &*"." 4'&+/&0/21* % GsH < "+:*"4% 7%%*%4 '(!$)!") )& #!$%&9 *(2%+/"+& 7&

')  !" '() 5 ;+ 4&.3'" '3++34% 2&83 34' 7"08%*/& +1"'&8&9

s =
√
s2.

6&0+&+% /"4)%04"--+"*%9 73"/ -+ '%"4%+/&'3/  "".&74 .!!'(2"73"/  !00%*<

/& &74 330"'& & '3++34% &*:4%'% (2"73'%:&5 B3++%'34*"73*' '&83'& 73"  &&'<

*34'% '%&'& &' 4-0'" 7%47."+% 7&3:34 7%47."4%4'5

./01)  !2 *+"#(# ,!-(& ."+//# -##"#0 1&('#,+#) 2! .&$&&(#3#'&3( /+-(!(4+3#'#

3!56"#-##"#7 843&1!' ."+/#' 144)&(# -##"(& "&!,('#66$# 9""#(!2!3&7 :+3&1+'&,'

'!!)#0
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 ! "#$%&'()* +,),#+,#-)

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

2345)$($$)!'* 10- 1,- /0- 1,

 !"#$"%$&'()* (*+$,+-*.- !/(*) *-,"(! (*+$" ,0(*," 1%/2+ 3"4.- .*-.,+-*$5

xmetsik =
1

5
× (15 + 45 + 30 + 10 + 25) = 25

xlabor = 25

6*+",* 7"(+,+ $+-2*%-+44#+$5

smetsik
2 =

1

4
((15− 25)2 + (45− 25)2 + (30− 25)2 + (10− 25)2 + (25− 25)2)

=
1

4
(100 + 400 + 25 + 225 + 0) = 750/4 = 187, 5

slabor
2 =

1

3
((20− 25)2 + (25− 25)2 + (30− 25)2 + (25− 25)2)

=
1

3
(25 + 0 + 25 + 0) = 50/3 = 16, 66...

8/-! -"",* 3/)" 7"(+,+ -!"#$"%$&'()*$ ,0(*," 1%/2+ 3"4.-5

smetsik =
√

smetsik
2 =

√

187, 5 = 13, 69 . . .

slabor =
√

slabor2 =
√

16, 66 . . . = 4, 08 . . . .

9'%.",*: *! (")4%+&++%*$ %*"1**%+7"$ '%%+!/-*(* ,'%.-" -"%#"-*,"(! ;#*+(

4# 7'+.-*, $+-2*%-+44# 3" -!"#$"%$&'(7*< ./+ ,*!-+./$ &++%*$= >0+,"(+.: *!

-"%#"-*, %*".!-+44# 4# !+#1+!/$ (")4%+&++%!* &4,41**#-*,"-! 1*#4?4#$+-!=

 !"#$"%$&'()* +" $,-.*%-,//#, /0"$1-,2 3(41 c 5/#-!"#! +" x 11%,!"6

!1##1-7  ,,-

87 s2(cx) = c2s2(x);

97 s(cx) = cs(x);

:7 s2(x+ c) = s2(x);

;7 s(x+ c) = s(x);

<'&,-!1-* s2(cx) "(( .*"0* -,(0"- -11%1-!* cx $,-.*%-,//#, =5/%%1!"0*

5>,5, 11%,!"6" !1##1-* x 6''%!1-*,$ 5/#-!"#$,4" c +" "%61!"0* -**+'%*( -""?

$1$ -11%1-!* $,-.*%-,//#,@A s2(x) /# "4" *-,"(4-*!* x?!1##1-* 6''%!1-!* $,-?
.*%-,//# +#*7

<*"$*- 6",$ 11%,!"6" !1##1-* 5*-56''%!1-! =./.1("!-,//#, 5*-50,-!@ +"

-!"#$"%$&'(6*!A 6>,0* 11%,!"6" !1##1-* 6''%!1-!* 5/&!" B*($" +'%40,-!2
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 !" #$$%&'(%) *$+','( -.

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

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

5+/#& 1#/1 !!,'+/#/' +$4#/ 678  %%'&+/'#/'9:

•  !"#$%&' ;)6 ++,-'% % '+..+/#  !!,'+/'#/' %/+4 1#/1 !!,'+/#&# &!"#$%&

1+- 1<&$ /'%.0%,0"!& #' 3#.%$%/'- %/+4 1<&$# /'%.0%,0"!&4# 1%+5+/#&

1#/1 !!,'+/#/' ,<"1#$ 1+- 668  %%'&+/'#/'9=

 !"!# $%&'())*)+

α21 %.'--&-1/ 3α !"#$%&'(9 .-$#'%'%1/# /#&&-/' ++,-'% % '+..+/#  !!,'+/'> $-&2

&#/'  !-1/#$%'#  !!,'+/'# </%1%%& $??'$-/'+&#$+/'# /#%/ <. α= @!-'#1/ A>B2
1 %.'--& <. /#&&-.# ++,-'% % '+..+/#  !!,'+/> $-&&#/'  !-1/#$%0 <&-0 BA8 $#-#

$??'$-/'+&#$+/'#/' C% A>721 %.'--& <. /#&&-.#  !!,'+/> $-&&#/'  !-1/#$%-0

 !!,'+/#-0 <. 7A8 3A>721 %.'--& <. /%$% $-/ $#0-%%.9= D-/%1/ A>721 %.'--&-&#

1%/+'%'%1/# /%5#&- 1% A>E721 %.'--&- C% A>F721 %.'--&-> $-0% 1+'/+'%1/# 1% $&'/

01()2( +$ 3&)01()2( 2,$4%11&12( 3!"#)%&'(9=

G&+1<,0%0#/> 1+/ '#1-4 '%"'$-.# 1%/+'%0% 3,%H<,'##,-0%9 $--.-$+$- C%

$%1/-$+$-> /<< -'%'%1/# 1%%&+0%> 1%/ H<&#1/ -.I<,$%'-- /#$ 1%/+'%0% $?.2

0%  !-1#/' C% /++,' 1 %.'--&-> .!-'#1/ A>A721 %.'--&- C% A>6721 %.'--&-= J#&  --/-&

<.  ?-$%&-1  !&'-0% $+'%.'-0# C% %.0$#/-/#/'+/ -5%0# #1/-'% %' $?C+ $#-0

"+ -'% % '+..+/# 1-,C#&0%$-/#& C% &%.5#4 !,% 1-+/%'+/ %.0$#'# H%,#$%1/

#/-'%$-/#1/ .#-0  ?&'/-0% 3#4%$+5% %'#  %%'&+/2  ?- 1%'/#'+&#$+/'# K+.+/'%2

$-/#L '##&9=

M+-0%/ &#-0% 1 %,'--&#N O1/ ',%0-'/-<<.-&-.#  --/ <. C!,5$-.#P Q&#$-/# 1 %,2

'--&- "-..%.5+ /%%$#> 1+- &#-%$# $#0-%%.-/' /++,#$%'#  %%'&+/'+&#$+/'# $#2

0-%%.- 3 %,-%'/-<<.,#% 1#/1#&' 1+.- &?H+.- %/+ %0  %,-%'/-<<.,#% #&#$#.0-09>

%&+$-/# 1 %,'---&- /%%$-/#1/ &#-%$# $#0-%%.-/'  !-1/#$%'#  %%'&+/'+&#$+/2

'# 1 %,'--&-= M+- $#0-%%.-1/ 3$#0-%%.- "-..%.5+1/9 </+'+4 Q1/ 1<.1,##'.#

 %,-%'/-<<.,#% #&#$#.'> /--/ /##  %%'&+/ &-/%'%1/# 1 %,'--&-0# %, +'%$-/#& .--

$#0-%%.-/' /++,#$%'# 1+- 1% $#0-%%.-/'  !-1/#$%'#  %%'&+/'# /#11%=

M+.% /'%.0%,0"!& # C% 0-/H#,/-<<. <. 3/%$+'- .%5+ 1#/1$-.#9 '+5# %&'

$?C+'%'% %0 Q1/-1+'#  %%'&+/'# H<<&'> 1%/+'%'%1/#  %"#& %&'#,.%'-- -.% 1%

1 %,'--&-.#  %"#' -/#&<<$+/'%$%1/  %%'&+/'# "%C+ +/'=

 !"!" $&,-.%/,,/+ +)&0,&11

D-/%1/ "-/'<5,%$$-&# 1%/+'%'%1/# H-0# % 3 %"#& "%, % 1% 0-/1,##'/#9 '+..+/#

C%<'+/# -/#&<<$+/'%$-/#1/ 1% 2$45/,'44'6 0-%5,%$$- 3-.5&-/# 1= *+,-'+%9=

M%,H $<<0+/'+4 Q&#$-/# C% %&+$-/# 1 %,'--&-  %"#&#> 1%,4- H#%&# $!,5-'%1/#
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 ! "#$%&'()* +,),#+,#-)

 ! "#$%!!&% !'( )*+,!-("%&#  .!/+%%- )-% .00/+('1 "%--#'+ .0% '#"!%$ .00/+(2

'#%$ )-% 3451 6-#"%&#  .!/+%%- )-% !7! .00/+('1 "%--#'+ '((/#"!%$ .00/+('#%$

)-% 34589 :#  %&($  !/; <'%'!-$!=> 4?5 .!!+-('+(-#"('+#'+9 @%'! '  !&+! '#

A))&%'#-# '((/%" A! .0% '#%" .!!+-('+(-#"('1 .!-%"% "%%&%"(" A! "! '%"("9

B%%&%"("% A! "! '%"("% 6*#&$!"%'#-  !/=%7! +# %.!$ % && .(//($9 C(% "D2

&% .!-%"%' #'%&#.!+#'+ ((/%+!.! +(&&('# .00/+('+#'+ )& .07! '((/ ,.D% .07!

.0% #81 '%%' #% +D""!+!  !/;$%!7/!""% .(//# "%++# ;0/%' '#--#  !*+-!'#-+ '((/#

.00/+('#&%1 .!%$ "D&# .#%$% ;%'#"! ,;!/#"%&% <('(+!.!>8 .00/+('#&%9 E#--%'#-

A(*(-  !&+! '# '## 6 ' ,.D% #&!"8 < !*+-!'#-+ '((/+> .00/+('+ 7/!!F (-# -%*+2

'!-+ ;(& +% #'+#&!9 C(%$!' !/.(+% )+'('+!=1 "%--!- )& .!!+-('  !*+-!'#-+ '((/

,.D%  !*+-!'#-+ .0% #8G H*+#7% "D%'+-%  (1 '%'(-%'#-+ ;D*A#&$!+($ "##+)$%+ '#-2

-%'# )+'('# +#7#"%'# ' #%  !'(+!+!9 ID%= %'#7% J#-$!1 #+ !/.(+% )+'('+!= -%*+'!-+

)"! '(.! A0/7% , (%7% "D%'+!7% "%&7%+ !-7)/%+"%  !'(+!$#'89

I!!+! A))&%'#%$ 394 A! 39K9

L))&%' 394M C!/;$%!7/!""  ))' '#-7%+('+#7!
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karpdiagramm − sisuseletus

miinimum
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 (erind − kahtlaselt suur)

suurim 'usutav' väärtus

alumine kvantiil

ülemine kvantiil
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 !" #$%&% &'('%&'%)*%+ ,,

 !!"#$ %&'( )*+,-#*.+*//# 0*$121$"3#-4 *+2#05#$2  & 6"#/& 78#& %99:& ;%(<'=>

<?9 @!,#". 8*,*8#2A !B -*#+A 8!C$ -1+#". 2D4 8D*".4 B+!/ 8!"E4"2#!"*5 2!

*12!/*2#8 /#50#". F& G4#$$HI 7& J45/+4#8DHI K& LM$25-*..4+I 6& FN#-#8H *"-

O& L& P+180/*#4+H

Q*R45 %&=( Q1""1$4 2SSR#54 $!R#E*- $2*2#$2#01-

,#-4E -#$0+442"4 T3+T4$21$21""1$ "!/#"**5"4

04$0/#"4 U U > >

/4-#**" U U U >

/!!- UV> U U U

-#$,4+$#!!" U U > >

$2*"-*+-D35E4 U U > >

0E*+2##5#- U U > >

D#$2!.+*// U U > >

215,-#*.+*// > U U U

0*+,-#*.+*// U U > >

 !" #$%&% &'('%&'%)*%+

-&.//$$'0%()10+(2( ((

a =
1

(n− 1)s3

n
∑

i=1

(xi − x̄)3,
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 ! "#$%&'()* +,),#+,#-)

 !" s #$ "%&$'&(')*+,-. /011--%(2+2"- 3&#%!"-  #((&+ #$ &"011--%(2& #('&4

3& a ,**(%!" 56 a = 0. 7!2 -"2$-8 0 "2 !2' ,*9& "!!(2 ,**(%!"-2' :%!$$!"-+

#$ (&" - "&8& ;&(-1&+<= "22" #$ &"011--%(2& #('&3& ,**(%!" ;#"2%22,$-. 7!2

-"2$-8 0 "2 !2' ,*9& ,*2 -"-2' 1>>%12"%!+-1!"2= "22" #$ &"01--%(2& #('&3&

,**(%!" $-9&%22,$-. ?&&%&  & 3##$2"% @.A. 7&"!%&%& "-=  !2 "##,2%& "- (>)!4

%&'& ,&&%+!"%- 3&#%!"- "011--%(2+2"!"%B&"011--%(2+2"!"%.

C##$2" @.D6 E"011--%(2& #('&3& ,**(%!"-' -(2$-,&%- 3&#%!"%-  #((&+
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 !"#!$%#&&'#(&")!*! cv 

cv = s/x̄.

 !" #$%&'()%)

!" #$$%$ &''()*+, ! $(%-. /)*%'01$22+" 3+)$ ()) X1 4-) X2 ',+%-*,)4

4+*42)(+5 .)*6+1*)''(5 2+.)$$(5 *%$(.$1./7,8+"

9" :''()*+, 9 '( %''.-. 4$16.)$01$22). %-.+(0)%+ 6)44-*+,+" ;-).$*

2--%-< %-.+(0)%+ 6)44-* *=,%-8$,% %$1<)%-. =,,+ 4'0-*+*%> ?),,+*% 8=)4*

*++ ',,$ %)(0)%-.>
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 !" #$%&'()%) *+

 !!"#$ %&'( )*+$,""+ - ./#**#"+ 01#2$ !**, 2+$2/#"+3 $4,"5,6578*0+3 /+5#,,"

9, 5#$:+6$#!!";

Tunnuse X1 histogramm
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 ! "#$%&'()* +,),#+,#-)

 !!"#$ %&'( )*+$,""+ %& -,./0 )*#1!!*# /02+"3#2 4, 5*0&

ei tarbi alla 1 1−4 5−12 13 või enam
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 !"#$%% &

 !"#$ %! &'&("!)*#''+

 !"#$ %&'"'$(%$ !)*+,- $%%$ '.+.%,#, %$/0"'.%

 !"

1,-"'.(%2 0,-"#"(% +, $("34,0,(% 0,-"#"(%

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

* )* 304 "*(, )*5 6331(, ) * %,%7 "&( . 1(-&, 3-  0%) %,&).("&, $ *)%'%( ,7

48&%$  !" 9. 1%%,%*% 1%(, :%%')%,% $ *)%*&""% ; %<% - -, :%%'()%4%

"3!% :8!4%. *%!%")($ "%-< )*( + .,% $(,%<(  0%) %,&).("& $ *)%'%( "3!2

*% = )*() * '1("&-%5 >8( &&'(, ) "%'*&.( 1(('&)-%""&) . 1("&* 18($ 18**%

 !" :'331 )%4%.* :8..&.* -(-< $//'%*%7 "%)  .&48&.()* 1(('&)*  )(- 0 $ ( 

:'331(, ) 18( $(** 2 %<% )&&' $ !&1( 3. ") -/!*%1%)*( (""% + .,%7 "%) %-*&,

1(('&)!%(<&) 3- "/ )3. 1%. %%)*%. = )*() .%(%.* . 1(-&, 18( $(** ?4% ) ,% 1/(* )

*%!%$ 7  * $ ( 1/(, " !*(") (""% "8(<( :8.,&, "3!*%@5 A(-< "&( :99%$ 

"(--( BC 4/- )* 4% "('4 .,%$ - (,7 )(() 3- $ ( .33*&) ") (""% )  7  * ) ,%1(()(

)%%$ "('4 .,%,% 4/- ) (, * '1("&-%7 4/- )* "&( .(("(5 56!.-,%("663 3- "8(<(

304 "*(, 7 () -,(* 7  ) $ * 7 -/!*&)* 18( ) ()&-,(* "3<&$7 $(.. "3!*% )332

1(*%") 4/' .,&)( * !%5 6%< .( "%)&*%*%") :3:&.%*)(33-( %) $ . "% &-4'67.#"

$8()* *5 D3:&.%*)(33-( , E-  '(, ) :(('(*. *%") /'% &&'(*%1 304 "* ?'&&$()7

%4%)7 "%*) *(-<($&)* "%&,&7555@5

A/(* (, :3:&.%*)(33-(, )*F = )*( *%.&, %%)*%. GCCHI *81 J "/ ) 1% 1. 1%,

. !$%, ?-(( $(- 1("&)7 :'% <& "&( "% *&. 1("&)@I "8(" %-*&, $9-,(<% * !%

18(,%1%, "&..(K"('4% 1()"%$() ,7 5555 5

L&(  ( )&&, *% */:) .* "('4 .,%,% :3:&.%*)(33-(7 " .. "3!*% $(,%<( *%2

! *%") 1/(*%7 )(() 3-  )(*%*&, 1/(, "% )&&' )*( "%)&*&5 A/(* ") 1/(, F 1/ 2

*%$(- 1/ *() <% JMN *8)*%0 -()& )%%<("&)* "%") "3',% 3- 1%(,  ")(*%1%

*/!*)&) <%7 "&(  ( * %*%7 $(..() :3:&.%*)(33-( "3!*% %-*&, 1/(, " !*(0 ?-(2

)& "%)1%*%$() . *'33:(.() . O3'- 3 )%%' . 1(!$%: '(33,(. :(('"3-,%, )7 "&)



 ! "#$%& '# ()(*$#+,%))-

  ! "#$%!&' ()*($' ($+$,- .*%!* ,**/ '$ 0$ 1),' '2,- (*,0$ 344$ 5 %*#2,-

#  '$+ ($3-$( (62-*3 %*3   ! "#$%!&'2,2 #4.!*32/3 0$ 322-)-- 066+ .&7"

/2# 3$$/* *%*#23-2,289

:,'/&! #* %2*' &+02/-2; #*'$ &% ($$'2,' ' ()*   .*#*32/3 (6,0$ ($,*- ';

/ -3 -$/32  !"#$#%&9

<&1 ,$-3*&&%* /&7-$ 06.2,' 3-2 -2!2#*32/3 1&,2 /)*/ ($,*#*' 47-#&&'*

72$'9 =&&(*'23 %6*-2/3   .*'$; #*,,*%2 &% >23-* -$, '2 #$0$%' 3,*/ 32*3 %';

3**3 &% (672 /$3 ; / * #2*2 /$3 -$'$ &% $%'#2' /4#%2 7*,0 -* 1$%/.&-*3- "

% ' -$, /&7-$9 ?&&1*3 1$.2# &,2/3 ($,*#; / 3 (*.2,2($*' 0$ )*-3($*' -$, 3*'

&,2/3 ,*!*/$ ' 3$#$3 1.&1&.-3*&&%*3 / * 1&1 ,$-3*&&%*3 -2.(*/ %$9 @$,*#*-;

/ 3   .*-$($ - %% 32 0$&- 3 &% 2%$#"(672# 3$#$3 ! %2 / * 1&1 ,$-3*&&%*3;

%*#2-$-$/32 '&#()! !%&9 ?2$ ($,*#* 3$$#*32/3 &% (6!$ -67-*3 ($,*#* #&&' 3"

-$#*32 223/*.* 5 ($,*/ 223/*.* 27/ "'*3$*%9

<$.*# 0 7- &% ,&&# ,*/ ,- 3**3; / * ($,*# 0$ 1&1 ,$-3*&&% /$-- ($'9 =2,,*"

32, 0 7 , &% ($,*#* 23*%'$( 0$ -$&,*32, ($,*#*, -2&3-$- '   .*%! - %*#2-$-$/32

%*#%&'%& ++,#(-+%&9 <$.$/ - ,2+ /)*/32*'   .*%! *' 2, 3 7$.($ 2--29 A6*-2/3

(6,*3-$+ /)*/%2   .*%! &#$ ,&&# ,- *!$3 ! 32' -2$' 3,*/2, $, 3-2, -27-$($'

- ,2(*/ 1.&!%&&3*' B/ * 1&1 ,$-3*&&% 7$$.$/3 /$ - ,2(*/ 3 2/3*3-22.*($*' &+"

02/-2C34%'# 32*' D %6*-2/3 06.!#*32, $$3-$, 34%'*($*' 06%232*' D 3**3 12$/3

/)*/32   .*%! /&..$, &,2#$ #2*2 $%'#23-*/ 3 $%'#2' /$ 06.!#*32, $$3-$,

34%'*($-2 06%23-2 /&7-$89

>3*$,! 27/ (2*'* 4,,$-$($,- 32,! +; 2- 4/3 1$.*#$*' (**32 23*%'$($ ($,*#*

3$$#*32/3 &% ($,*#*332 3$-- ($-2 &+02/-*'2 ($,*#*%2 0 7 3,*/ ,-9

E,! *!$, 1&1 ,$-3*&&%* /  , ($, &+02/-*, ().'%2 ()*#$, 3 3$-- '$ ($"

,*#* 23*#232/3 &+02/-*/39 E,! 3),- #$-$ 32,,23-; /23 ()* #*3 3$-- 3 ($,*#*

23*#232/3 &+02/-*/3 B/2'$ #2 23*#232%$ #))-3*#28 *//$ *!$,   .*-$($332 1&"

1 ,$-3*&&%* /  , ($, &+02/-*, *//$ ().'%2 ()*#$, 3 3$-- '$ /$ ($,*#* -2*32/3
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 +0%(.!*(  &$(4+ '22*4+= '&% (%( &"-+ .#0(*(,! (. .1<,&%+ (.(  8*4,+ (
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 !! '22*4+= ,! %&0( 2,&4+ ( ).22, 2* (,&*(N '&% (%&!, '& -&= '2.,(

'++$& <!'(,&' '+! IL O,N /#"$.&*( 2* 0(%("2 8$22%*(N :::9  +0%(.!*( ( !5
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Kolmekümne uurija hinnangud populatsiooni maksimumile.
 Kasutatud meetod − 20 mõõtmistulemuse maksimum
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DX := E(X − EX)2 = E(X2)− (EX)2.

E+&2-"&+33#+ 3%*.)&+D
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X̄ ∼ N(µ;σ2/n).
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