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5  6789:;<57 =>>7?@5:<9 @5 A;B9@C D5<9:<5DE7F9 

;&&;A;@; &A5 &9G9H5  A78 @: 5G5@;I59<<9F9 

G98765A9:;<5J 

:. =. &,2,1K+"$L (?'(+/,0,'+") 

  !"#$%&'() *%*+!$ ,+-+. /%##(+) 0 ,%1!2) -%#$ #$%($ ,-%31+*" !(45%) 67-

7+5$(0!%#$( -"3%$2 8(!%0!(5%0 0 -"4!29 #7+-"9 :(4!( %3'+#$0". ;-(8(! $%*< *!%=%, 

!% %.!%) (4 =1"0!29 &01&+$#& 5%--<,>(& (, 0 8"#$!%#$(, 04&$%8!(8+#$0%. ;-+4(.+!$%* 

3%-?3" # 5%--<,>(+) #-+.( 8(!%0!(5%0 321" %3%4!"8+!" 0 5"8+#$0+ ,-(%-($+$!%=% !"-

,-"01+!(& 0!<$-+!!+) ,%1($(5( #$-"!2. 

@1& (4<8+!(& ,-%31+*2 677+5$(0!%#$( -"3%$2 8(!%0!(5%0 ( 5%--<,>(( ,%1(-

$%1%="*( ( <8A!2*( (4 .-<=(9 %31"#$+) ,-(*+!&B$#& (##1+.%0"$+1?#5(+ ",,"-"$2 

-"41(8!29 !"<5: ,#(9%1%=(( 1(8!%#$(, #%>(%1%=((, (#$%-((, 65%!%*(5( ( .-. C-")!+ 

!+4!"8($+1?!%+ 0!(*"!(+ 0 6$%* "#,+5$+ %$0%.($#& 0%4*%:!%#$&* *%.+1(-%0"!(& -"-

3%$2 8(!%0!(8?+=% ",,"-"$" 5"5 #(#$+*2 *"##%0%=% %3#1<:(0"!(& (DEF).  

G!"1%=(8!29 -"3%$ ,% ."!!%) ,-%31+*+ #% #9%.!2* ,%.9%.%* 5 -+H+!(B !+$ 

!+ $%1?5% 0 -%##()#5(9 :<-!"1"9, !% ( 0 #+$( I!$+-!+$. ;%#$"01+!!"& ,-%31+*" 0 %#-

!%0!%* -"##*"$-(0"+$#& $%1?5% # 65%!%*(8+#5%=% ( !%-*"$(0!%=% -"5<-#%0. 

9+/,3/M! .,2!1$ '(N,)M *$/,3/$*K!0, (--('()( 

 !"8"1+ -"##*%$-(* -"3%$< ,-(A*!%) %.!%=% 8(!%0!(5". D"*%=% 8(!%0!(5" 

*%:!% 4"*+!($? %.!%5"!"1?!2* %3#1<:(0"B'(* ",,"-"$%* (FG).   >+1%* :+ ,-(A*-

!"& $"5:+ .%1:!" 051B8"$? %8+-+.? ,+-+. FG.  #+ ,%#$<,"B'(+ 4"&05( !" %3#1<:(0"-

!(+ &01&B$#& ,%#+$($+1&*( ,-(A*!%). C":.2) ,%#+$($+1? (*++$ ,-( #+3+ %,-+.+1A!-

!<B #<**< .+!+:!29 +.(!(> (*%:+$ 32$? ( !<1+0%)). J"5:+ ,%#+$($+1( (*+B$ -"4-

1(8!2) #$"$<# 0 4"0(#(*%#$( %$ #$+,+!( 4!"5%*#$0" # 8(!%0!(5%* (4!"5%* (1( !+ 4!"-

5%*, !",-(*+-).   >+1%* %8+-+.? %3-"3"$20"+$#& #%=1"#!% .(#>(,1(!+ FIFO, !% # ,-(-

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

0"!(+ 4"0(#&$ %$ 8(#1" .+!+:!29 +.(!(> < %8+-+.!%=% ,%#+$($+1&. K(:+ ,-(0+.+!" 

#9+*" $"5%) ,-%#$+)H+) DEF (-(#. 1) ( %,(#"!(+ +A -"3%$2 !" ,-(*+-+. 

 

A$+. 1. &'$.!'/(% .,2!1K ,2/,"(/(1K/,L  G9-«*$/,3/$"(» 

F3#1<:(0"!(+ 0 -"*5"9 $"5%) *%.+1( ,-%(#9%.($ .%0%1?!% ,-%#$%. K" 09%. 

#(#$+*2 ,%#$<,"+$ ,%$%5 ,%#+$($+1+)-4"&0%5 ,-(A*!%) # (!$+!#(0!%#$?B L. J"5 5"5 

,%#+'+!(& ,-%(#9%.&$ !+-+=<1&-!%, $% .%,<#$(*% (#,%1?4%0"!(+ -"#,-+.+1+!(& ;<"#-

#%!". C":.2) ,%#+$($+1? (*++$ ,-( #+3+ .0" "$-(3<$": .+!+:!2+ +.(!(>2 (m) ( #$+-

,+!? #0&4( # 8(!%0!(5%* (r). r *%:+$ ,-(%3-+$"$? .0" 4!"8+!(&: 0 (1( 1. 0 %4!"8"+$, 8$% 

,-%#($+1? !+ 4!"5%* # 8(!%0!(5%*, " 1 ,%5"420"+$, 8$% ,-%#($+1? 4!"5%* # 8(!%0!(5%* 

1(8!% (1( (!2* %3-"4%*. ;-(%-($+$%* ,-( %3#1<:(0"!(( ,%1?4<B$#& 4"&05( # 1 r . 

M+* 02H+ m, $+* 02H+ 0+-%&$!%#$? 3%1++ 32#$-%) %3-"3%$5( FG ,%#$<,(0H+=% 4",-%-

#". N",-%#2 # !<1+02*( ,"-"*+$-"*( m ( r *%=<$ .%1=%+ 0-+*& !"9%.($?#& 0 %:(."!((. 

F8+-+.!%) ,-(H+.H() ,%#+$($+1? #$"0($#& 0 %8+-+.?. O#1( 8(!%0!(5 (%3#1<:(0"B-
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'() ",,"-"$) #0%3%.+!, $% ,-(!(*"+$#& ,+-02) ,%#+$($+1? #% 4!"8+!(* r, -"0!2* +.(-

!(>+, 1(3% ,+-02) ,% %8+-+.( 0 #1<8"+, 5%=." 0#+ 4!"8+!(& r ,%#+$($+1+) 0 %8+-+.( 

-"0!2 !<1B.   #1<8"+, 5%=." 8(!%0!(5 (FG) 4"!&$ ,%#+$($+1+*-4"&05%) # !+!<1+02* 

4!"8+!(+* r (/(1( # !+!<1+02* 4!"8+!(+* m, FG %3-"3"$20"+$ 4"&05< .% 5%!>".  -+*& 

%3-"3%$5( 4"0(#($ %$ 4!"8+!(& ,"-"*+$-" m: 8+* %! 3%1?H+, $+* *+!?H+ .1($#& %3-"-

3%$5". 

F.!%7"4!"& %.!%5"!"1?!"& #(#$+*" !" ,-"5$(5+ 0#$-+8"+$#& .%0%1?!% -+.5%. 

P%-"4.% 8"'+ ,-%#($+1B ,-(9%.($#& ,%#1+.%0"$+1?!% ,-%9%.($? -"41(8!2+ (!#$"!-

>((, #%3(-"& !+%39%.(*2+ .%5<*+!$2. M$%32 <,-%#$($? *%.+1?, !+ 3<.+* -"##*"$-(-

0"$? %$#215< !" !+#5%1?5% 7"4 !"4".. E"5#(*<* 0%4*%:!" %$#215" !" %.!< 7"4<, 5"5 

#.+1"!% 0 *%.+1(, -"##*%$-+!!%) -"!++. K" -(#. 2 ,-(0+.+!" *%.+1? *!%=%7"4!%) 

DEF # %.!%5"!"1?!2*( FG (5":.2) FG +#$? 8(!%0!(5). K" -(#. 3 ,-(0+.+!" *%.+1? 

*!%=%7"4!%) DEF # *!%=%5"!"1?!2*( FG (5":.2) FG +#$? #%0%5<,!%#$? 8(!%0!(-

5%0 – (9 5"3(!+$). ;%#1+.!&& *%.+1? ,%40%1&+$ .+$"1?!% (##1+.%0"$? ,-%31+*< 04&$%8-

!(8+#$0" 0 -"41(8!29 #$-<5$<-"9 ( !")$( !"(3%1++ 677+5$(0!%+ #%8+$"!(+ 8(#1" 8(-

!%0!(5%0 !" 5":.%* <-%0!+ # 5%1(8+#$0%* %3-"3%$"!!29 $-+3%0"!() ( %3QA*%* 4"$-"$ 

!" #%.+-:"!(+ ",,"-"$", " $"5:+ # <8A$%* 04&$%5. D$%($ <8+#$?, 8$% !" 5":.%* ,%#1+-

.<B'+* <-%0!+ 0 (+-"-9(( (#1+0" – !(:!() <-%0+!?) 8(#1% 8(!%0!(5%0 .%1:!% 32$? 0 

(.+"1+ *+!?H+, 8+* !" ,-+.2.<'+*. 

 

 

A$+. 2. &'$.!'/(% .,2!1K ,2/,"(/(1K/,L ./,0,O(4/,L  G9-«*$/,3/$*K!L #!-$» 

 

 

A$+. 3. &'$.!'/(% .,2!1K ./,0,"(/(1K/,L ./,0,O(4/,L  G9-«*$/,3/$*K!L #!-$» 
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K" -(#. 3 5":."& 7"4" DEF ,-+.#$"01&+$ #%3%) %$.+1?!2) 8(!%0!(8() 5"3(!+$. 

D"* 8(!%0!(8() ",,"-"$ ,-+.#$"01+! N #$<,+!&*(, 0 5":.%) (4 5%$%-29 8(#1% 8(!%0-

!(5%0 0"-?(-<+$#&: 0 ,+-0%) – M1; 0% 0$%-%) – M2; …; 0 ,%#1+.!+) (N- ) – MN. D$%($ 

$"5:+ <8+#$? #1+.<B'++ !+-"0+!#$0%: NMMM !!! ...21 . 

J"5:+ 0 *%.+1&9, ,-+.#$"01+!!29 !" -(#. 2 ( 3, (#,%1?4%0"1(#? ,%!&$(& 0+-%&$-

!%#$+). J"5, 0+-%&$!%#$? ,+-+9%." ,-%#($+1& *+:.< #$<,+!&*( 4"0(#($ %$ +=% #0&4+) r, 

" $"5:+ +=% 7(!"!#%0%=% 31"=%#%#$%&!(& m. @-<=(*( ,"-"*+$-"*( *%:!% ,-+!+3-+8?. 

D%%$0+$#$0+!!% ,-( ,+-+9%.+ #% #$<,+!( !" #$<,+!? 31"=%#%#$%&!(+ m #5%-++ 0#+=% 

4!"8($+1?!% <*+!?H($#&, " 0+-%&$!%#$? ,+-+9%." ,%!(4($#&.  +-%&$!%#$? 0+-!<$?#& 0 

%8+-+.? 5 6$%*< :+ 8(!%0!(5< (-"##*"$-(0"+* $%1?5% .0" 0"-("!$") #8($"+$#& %8+!? 

,-%#$% ,-( (40+#$!%) 0+-%&$!%#$( ,+-+9%." ( ),( rmP ): ),(1 rmP" . F8+0(.!%, 8$% ,-( 

-%#$+ m 0+-%&$!%#$? ),( rmP  $"5:+ -"#$A$, ,-(8A* 4"5%! -%#$" !+%39%.(*% %,-+.+1&$?, 

(#9%.& (4 «,%1+029» !"31B.+!() 4" -"3%$%) 8(!%0!(5%0 (1( %,-%#%0 ,-%#($+1+). 

;-(%-($+$%0 4"&0%5 #<'+#$0<+$ 0#+=% .0".  2#H() – < 4"&0%5, %31"."B'(9 

1 r . D-+.!++ 0-+*& %3-"3%$5( 4"&05( 5%!5-+$!2* FG 028(#1&+$#& 0 4"0(#(*%#$( %$ 

,"-"*+$-" m ,% #1+.<B'+) ,-%#$%) 6*,(-(8+#5%) 7%-*<1+: 

!"!"
t

m
t min1

1

1
#$
%

&
'
(

)
*

*
   . (1) 

J"5(* %3-"4%*, 8+* 3%1?H+ .+!+= < ,-%#($+1&, $+* *+!?H+ 0-+*& +=% %3-"3%$5(. 

  #1<8"+ %$#<$#$0(& .+!+:!29 #-+.#$0 !" 04&$5< ,-%#($+1? 02!<:.+! :."$? %3-"3%$5( 

#0%+) 4"&05( 0 $+8+!(+ 0-+*+!( 2tmin !".  

I#9%.& (4 *%.+1(-%0"!(& -"3%$2 DEF, ,-+.#$"01+!!%) !" -(#. 3, ,-%0%.($#& 

(##1+.%0"!(+ # >+1?B !")$( !+%39%.(*2+ 4!"8+!(& 8(#+1 M1, M2, … MN. K").& %,$(-

*"1?!2+ 4!"8+!(& 6$(9 8(#+1, 0%4*%:!% 3<.+$ #%31B#$( 3"1"!# *+:.< -"#9%."*( =%-

#<."-#$0" !" #%.+-:"!(+ 8(!%0!(8?+=% ",,"-"$", -"#9%."*( =-":."! !" 04&$5(, " $"5:+ 

%3'(* 8(#1%* %3#1<:+!!29 ,-%#($+1+). J"5(* %3-"4%*, 4"."8< *%:!% ,%#$"0($?: 

+
+
+

,

+
+
+

-

.

/

/

/

0

0

 

 

;

,max

min

min;

1

1

D

m

M

C

j

j

N

i

i

 (2) 

=.+ C – %3'++ 8(#1% ,-%#($+1+), mj – 5%1(8+#$0% .+!+:!29 +.(!(> < j-#$ ,-%#($+1& !" 

."8< 04&$5(, D – 8(#1% %3#1<:+!!29 ,-%#($+1+). /+H"$? +A *%:!% ,<$A* (*($">(-

%!!%=% *%.+1(-%0"!(& #(#$+*2, ,-+.#$"01+!!%) !" -(#. 3 (00(.< #1%:!%#$( ,%0+.+-

!(& #(#$+*2). /+4<1?$"$2 $"5%=% *%.+1(-%0"!(& ,-(0+.+!2 !(:+. 

&'$.!' (/(1$4( '(N,)M *$/,3/$*K!0, (--('()( -'$ -,.,P$ +'!2+)3 $.$-

)(#$,//,0, .,2!1$',3(/$% 

/"##*%$-(* $-A97"4!<B #(#$+*<. @1& !"8"1" !" ,+-0%) #$<,+!( < !"# +#$? $-( 

FG ($-A95"!"1?!%+ <#$-%)#$0%), !" 0$%-%) – .0" FG (.0<95"!"1?!%+ <#$-%)#$0%), " !" 

$-+$?+) – %.(! FG (%.!%5"!"1?!%+ <#$-%)#$0%). ;-+.,%1"="+*, 8$% $-"!4"5$2 # ,"-"-

*+$-%* 1 r  (*+B$ !"(02#H() ,-(%-($+$ ( (9 %3#1<:(0"!(+ !" 1B3%) 7"4+ !+ 4"0(-

#($ %$ 8(#1" !"1(8!29 .+!+:!29 +.(!(>. F#$"1?!2+ $-"!4"5$2 (# !<1+02* ,"-"*+$-%* 

r) ,-%,<#5"B$ $-"!4"5$2 # +.(!(8!2* r, ( 5 $%*< :+ 0-+*& (9 %3-"3%$5( 4"0(#($ ,% 

,-(0+.A!!%) -"!++ 7%-*<1+ %$ 8(#1" .+!+:!29 +.(!(>.  -+*& %3-"3%$5( ,-(0(1+=(-
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-%0"!!29 $-"!4"5$%0 7(5#(-%0"!% (5 *(!). ;%#1+ ,-%9%." 5":.%) 7"42 028($"+$#& !+-

5%$%-"& 8"#$? #<**2 !"1(8!29 .+!+:!29 +.(!(>. E%.+1(-<+$#& ,&$(.!+0!"& 0%#?*(-

8"#%0"& -"3%$" 8(!%0!(8?+=% ",,"-"$". ;-(0(1+=(-%0"!!2+ ,-%#($+1( ,-(9%.&$ 0 

#-+.!+* # (!$+-0"1%* 50 *(! ( -"43-%#%* 10 *(!, " 0#+ %#$"1?!2+ – # (!$+-0"1%* 0 

20 *(! ( -"43-%#%* 0 4 *(!. @(#>(,1(!" %3#1<:(0"!(& – FIFO # ,-(%-($+$"*(. R+4<#-

1%0!%+ (#,%1!+!(+ 4"&05( 0 ."!!%* 65#,+-(*+!$+ ($.+. !"1(8(+ ,-%#($+1+) 3+4 .+!+= ( 

#0&4+)) 4"*+!+!% =+!+-">(+) 3%1?H%=% 8(#1" $-"!4"5$%0 # !<1+02*( ,"-"*+$-"*( r ( 

m. I*+!!% 6$( $-"!4"5$2 ( #%#$"01&B$ 3%1?H<B 8"#$? $+9, 8$% ,-(0+.+!2 0 $-+$?+* 

#$%13>+ $"31(>2. F$.+1?!%+ (9 -"##*%$-+!(+ *%:+$ #$"$? ,-+.*+$%* #"*%#$%&$+1?!%-

=% (!$+-+#" 0 .-<=(9 -"3%$"9. 

<!",),'M! 3('$(/)M '(+-'!2!1!/$% *$/,3/$",3 -, O(4(. 

M(#1% 8(!%0-

!(5%0 0 7"4"9 

(%$ ,+-0%) 5 

$-+$?+)) 

F3'++ 

8(#1% 

4"&0%5 # 

1 r  

F3'++ 

8(#1% 

4"&0%5 

# 

0 r  

F3-"3%$"!!%+ 8(#1% 

4"&0%5 # 1 r / 

%:(."+*%+ %3-"3%-

$"!!%+ 8(#1% 4"&0%5 

# 1 r  

F3-"3%$"!!%+ 8(#1% 

4"&0%5 # 0 r / 

%:(."+*%+ %3-"3%-

$"!!%+ 8(#1% 4"&0%5 

# 0 r  

I#,%1?4%0"!(+ 

(!"=-<45") 7"4 

DEF (%$ ,+-0%) 5 

$-+$?+)) 

3, 2, 1 47 119 41 (87%)/47 (100%) 16 (13%)/10 (8%) 0.982; 0.903; 0.927 

6, 4, 2 49 118 48 (98%)/49 (100%) 44 (37%)/43 (36%) 0.789; 0.926; 0.923 

5, 5, 2 49 118 47 (96%)/49 (100%) 47 (40%)/45 (38%) 0.966; 0.793; 0.924 

6, 5, 2 47 118 47 (100%)/47 (100%) 48 (41%)/48 (41%) 0.632; 0.747; 0.927 

6, 5, 3 47 119 45 (96%)/47 (100%) 78 (66%)/76 (64%) 0.621; 0.743; 0.913 

6, 5, 4 47 118 46 (98%)/47 (100%) 102 (86%)/101 (86%) 0.625; 0.742; 0.902 

6, 5, 5 49 119 49 (100%)/49 (100%) 108 (92%)/108 (92%) 0.625; 0.742; 0.751 

6, 6, 6 47 120 47 (100%)/47 (100%) 109 (91%)/109 (91%) 0.626; 0.626; 0.636 

 

  $"31(>+ 321( %$#1+:+!2 !+5%$%-2+ #1<8"( -"#,-+.+1+!(& 8(#1" 8(!%0!(5%0 

(FG) 0 5":.%) 7"4+. D !+3%1?H(* %$51%!+!(+* (0 2–5%) -+4<1?$"$2 65#,+-(*+!$" 

#%0,"1( # ,-+.0"-($+1?!% ,%1<8+!!2*(. C"5 0(.!%, 8(#1% %3#1<:+!!29 4" !+.+1B 

,-%#($+1+) # -%#$%* 8(#1" 8(!%0!(5%0 <0+1(8(0"+$#&. K% !"=-<45" !" 5":.%=% %$.+1?-

!% 04&$%=% 8(!%0!(5" ,"."+$, ,%$%*< %!( #-"0!($+1?!% *"1<B 8"#$? 0-+*+!( !"=-<:+-

!2 -"3%$%). I4 ,-+.1%:+!!29 -"#,-+.+1+!() !"(3%1++ %,$(*"1?!2* 02=1&.($ (6, 5, 

4).   6$%* #1<8"+ !"=-<45" !" 8(!%0!(5%0 02#H+) #$<,+!( 9%$& ( 02#%5", !% ,%40%1&+$ 

%3-"3%$"$? 4" !+.+1B 3%1?H<B 8"#$? ,-%#($+1+) (86%). J"5:+ <*+!?H+!!%+ 8(#1% 8(-

!%0!(5%0 (!",-(*+-, ,% #-"0!+!(B # ,%#1+.!+) #$-%5%) $"31(>2) ,%40%1&+$ #%5-"$($? 

02.+1&+*2+ !" #%.+-:"!(+ $"5%=% 8(!%0!(8?+=% ",,"-"$" "##(=!%0"!(&. D%5-"'"+$#& 

( 5%1(8+#$0% 04&$%5. K" -(#. 4 ,%5"4"!2 =-"7(5( 4"0(#(*%#$( ,-%>+!$" %3#1<:+!!29 

,-%#($+1+) %$ 8(#1" 8(!%0!(5%0 0 5":.%) 7"4+ ( (9 -"#,-+.+1+!(& ,% 7"4"* (<8($20"-

+$#& ,-(0+.A!!%+ -"!++ !+-"0+!#$0% ,% 8(#1< 8(!%0!(5%0 0 5":.%) 7"4+, " *"5#(*"1?-

!%+ 8(#1% 0 7"4+ -"0!% $-A*). I!$+-+#!% 0 ,-+.#$"01+!!29 =-"7(5"9 $%, 8$% ,-( 023%-

-+ %.(!"5%0%=% 8(#1" 8(!%0!(5%0 0 5":.%) 7"4+, ,-%>+!$ %3#1<:+!!29 ,-%#($+1+), 

5"5 ,-"0(1%, 3%1?H+, 8+* 0 %#$"1?!29 #1<8"&9. C%!+8!%, 0 6$%* #1<8"+ !"=-<:+!!%#$? 

8(!%0!(5%0 (4"!&$%#$?) .%0%1?!% !(45". 
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A$+. 4. F'(O$" 4(3$+$.,+)$ -',#!/)( ,N+1QR!//MS -',+$)!1!L ,) '(+-'!2!1!/$% 

*$/,3/$",3 -, O(4(. 

:M3,2M 

C"5 321% !"=1&.!% ,%5"4"!%, (*($">(%!!%+ *%.+1(-%0"!(+ *%:+$ 32$? (#,%1?-

4%0"!% ( .1& -+H+!(& $"5(9 $-".(>(%!!% !+*"$+*"$(8+#5(9 ( !+(!:+!+-!29 4"."8, 5"5 

"!"1(4 04&$%8!(8+#$0" 0 -"3%$+ 8(!%0!(8?+=% ",,"-"$". @1& ,+-+51".20"!(& 6$(9 4"."8 

!" &425 (*($">(%!!%=% *%.+1(-%0"!(& .%#$"$%8!% 02.+1($? (9 #%#$"0!2+ 8"#$( ( 

.%1:!2* %3-"4%* ,-+.#$"0($? (9 0 $+-*(!"9 %#!%0!29 5%*,%!+!$%0 #(#$+* *"##%0%=% 

%3#1<:(0"!(&. ;%#1+.<B'() "!"1(4 -"3%8+) *%.+1( ,%40%1&+$ #.+1"$? 020%.2 %$!%-
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