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 !" 532.2:519.7  

 .!. "#$%&'(#), *.+. ",-,.,(#), /.0. 1,%23(4# 

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

567689+ : 7/++6;8:6 09<*=>8?  59@9A9  

@;B6C9!9 8/!76@9!9 !/</ 

 "!/$1)0,!(+ "!6!(&! 2"+$1")($10!((+' 7)/)4& + /0&8!(&& $#!$& 0+7/53) & 198!,+:+ 
():"!1+:+ :)7), 2+$152);<!:+ &7 ,+%),&7+0)((+:+ &$1+4(&%), 2+,54!((+! $ &$2+,-7+0)(&!# $&$-
1!#. 5")0(!(&' =',!") ((!")7".0(+$1&, &#25,-$), >(!":&&, $+$1+9(&9 & /+2+,(&1!,-(+:+ 5")0-
(!(&9 %+(*!(1")*&&) $ $++10!1$105;<&#& ()4),-(.#& & :")(&4(.#& 5$,+0&9#&. ?&$,!((+! 
"!6!(&! $1"+&1$9 () +$(+0! #!1+/) @)0./+0) (%"52(.3 4)$1&*). A.4&$,&1!,-(.' >%$2!"&#!(1 
2+70+,9!1 &754)1- >0+,;*&; 2+,!' $%+"+$1&, 2,+1(+$1&, >(!":&&, /)0,!(&9 & %+(*!(1")*&& :)-
7+0+' 2"&#!$& 0 ")$$#)1"&0)!#+' +B,)$1&. 

A-D23)E3 F-#),: :)7+0)9 /&()#&%), $&$1!#) 5")0(!(&' =',!"), #!1+/ %"52(.3 4)$1&* 

 

#$%%&'()& *'+&,-.- ($./&*-.- .$0$ -12%,-3,&(- 4&5$()04$4) 6--

,-+)*&,7(-8 ) -*/)9$*&,7(-8 6,$32:&%*) .$0$, 6&/&(-%)4-.- $*4--

%;&/(<4 6-*-=-4 3 6-,& %),< *'+&%*). >/)=,$?(-& 0($:&()& )%%,&?--

3$()' *$=-.- '3,&()' -6/&?&,'&*%' ($,):)&4 0($:)*&,7(-.- :)%,$ /&-

$,7(<5 6/-9&%%-3, 3,)'@A)5 ($ %-%*-'()& -=/2+$@A&8 %/&?<: 6-?B-

&4 ,&.=)5 30/<3--6$%(<5 .$0-3 ($ 0($:)*&,7(<& 3<%-*< [1], /$%*&=$-

()& 5-,-?(-.- *'+&,-.- .$0$ 3 /&02,7*$*& 6/-4<C,&((-8 $3$/)) [2], 

;-/4)/-3$()& ) 6&/&(-% ($ ?$,7()& /$%%*-'()' -1,$=$ 6/-?2=*-3 %.--

/$()' /$=&*(-.- *-6,)3$ 6/) 6/-3&?&()) -.(&3<5 ($0&4(<5 )%6<*$-

()8 [3], 0$./'0(&()& 6/)0&4(-8 $*4-%;&/< .-/-?%=-8 *&//)*-/)) -*-

/$1-*$((<4) .$0$4) $3*-4-1),7(-.- */$(%6-/*$ [4] ) 6/-:. 

!,' 4-?&,)/-3$()' ?3)+&()' .$0-3-0?2C(-.- 6-*-=$, -1/$0-3$((--

.- %4&C&()&4 2%,-3(- :)%*-.- 3-0?25$ % *'+&,<4 ($./&*<4 .$0-4, 6--

%*26$@A)4 )0 ,-=$,)0-3$((-.- )%*-:()=$, )%6-,702&*%' %)%*&4$ 2/$3-

(&()8 D8,&/$, -6)%<3$@A$' ?3)+&()& %6,-C(-8 %/&?< 3 /$%%4$*/)3$&-

4-8 -1,$%*) ) 3=,@:$@A$' E3-,@9)-((<& 2/$3(&()' (&/$0/<3(-%*) 

 !  !Sm
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"
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 !  !  !  ! ,S

U
U P e

t

" #
$% # $% & '

"
V V r  (3) 

%-%*-'()' ($?)$1$*):&%=)8 6/-9&%%) 

 ! !1 2 0k U P# ( ( () &VV  (4) 

) =-(9&(*/$9)) (3 ?);;20)-((-4 6/)1,)+&())) 

 !  !  !.S

C
C C q

t

"
$% & % *% $ '

"
V r  (5) 

>/)()4$&*%', :*- 6-,(-& ?$3,&()& .$0$   4-+&* 1<*7 6/&?%*$3-

,&(- 3 3)?& %244< .)?/-%*$*):&%=-8 %-%*$3,'@A&8 0gP P gz& (# , .?& 

P0 – ?$3,&()& 3-0?25$ ($ 2/-3(& 6-3&/5(-%*) 0&4,), ) -*=,-(&()' p 

?$3,&()' 3-0?25$ -* .)?/-%*$*):&%=-.-: 

.gP P p& $  (6) 

!,' 2:&*$ 6,$32:&%*) .$0-3-8 6/)4&%) 6/)4&('&*%' 6/)1,)+&-

()& F2%%)(&%=$ [5], )%6-,702@A&& /$0,-+&()& 3 /'? G&8,-/$ 6,-*(--

%*) .$0-3-0?2C(-8 %4&%), 

 !  !  ! !  ! !
 !

0 0 0 0 0 0

0 0
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,

C TC T C T C C C T T T

C T T

+ +# & # $# ( $# ( &

& # $ , $- (
 (7) 

.?&  !0 0 0,C T# & # ,  !0C C+, & #  – =-(9&(*/$9)-((<8 =-E;;)9)&(* 

6,-*(-%*);  !0T T+- & #  – =-E;;)9)&(* *&46&/$*2/(-.- /$%C)/&()' .$-

0$; !0 ) T0 – =-(9&(*/$9)' ) *&46&/$*2/$ .$0$ 3 (&3-042A&((-4 6-*--

=&, 6/) E*-4 !0 = 0. >/)('*-, :*- ?,' /$%%4$*/)3$&4-.- ?)$6$0-($ )0-

4&(&()' T 6-,($' 2?&,7($' E(&/.)' ) *&46&/$*2/$ %3'0$(< %--*(-C&-

()&4 2 .VU c T( . &V V  

>2%*7 3 -1B&4& H %-?&/+$*%' 3-0?25, )4&@A)8 6,-*(-%*7 #1, 

) 6$%%)3($' .$0-3$' 6/)4&%7 % 6,-*(-%*7@ #2, 0$()4$@A$' -1B&4 H2. 

I$%%< 3-0?25$ ) 6/)4&%) %--*3&*%*3&((- /$3(<  !1 1 2m & # / (/  

) 2 2 2m & # / . >,-*(-%*7 .$0-3-0?2C(-8 %4&%) 3 /$%%4$*/)3$&4-4 -1B-

&4& H -6/&?&,'&*%' 3</$+&()&4  
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.?& 2C m& /  – =-(9&(*/$9)' .$0-3-8 6/)4&%) 3 -1B&4& H. J/$3(&()& 

6-,2:&((-.- 3</$+&()' ) %--*(-C&()' (7) 6-03-,'&* -6/&?&,)*7 3&-

,):)(2 =-(9&(*/$9)-((-.- =-E;;)9)&(*$ 6,-*(-%*): 

1 21 ., & (# #  

!,' -6/&?&,&()' =-E;;)9)&(*$ *&46&/$*2/(-.- /$%C)/&()' - 

2/$3(&()& %-%*-'()' .$0$ P mRT/ & )  0$6)%<3$&*%' 3 3)?& 

P RT# & ) , .?& R – 2()3&/%$,7($' .$0-3$' 6-%*-'(($'. !);;&/&(9)/--

3$()& E*-.- 2/$3(&()' 6/)3-?)* = 3</$+&()@ T T"# " & (#  ), *$=)4 

-1/$0-4, 0 0T- & (# . 

J 2:&*-4 6/)('*<5 .)6-*&0, 3</$+&()8 (6) ) (7), 2/$3(&()' ?3)-

+&()' (2), 6-,(-8 2?&,7(-8 E(&/.)) (3) ) %-%*-'()' (4) 6/)()4$@* 3)? 

 !  !  !  !0 ,m Sp C T T m
t
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U
U p P e
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" #
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"
V V V r  (9) 

 ! ! g1 2 .k U p P# ( ( () & )VV  (10) 

K ($:$,7(<8 4-4&(* 3/&4&() 3 /$%%4$*/)3$&4-8 -1,$%*) G )0-

3&%*(< /$%6/&?&,&()' =-46-(&(* 3&=*-/$ %=-/-%*), 6,-*(-%*), E(&/-

.)), =-(9&(*/$9)) ) ?$3,&()', %--*3&*%*32@A)& (&3-042A&((-42 6--

*-=2, 0xV V& , 0yV & , 0zV & , 0C & , 0# & # , 0U U& , 0P P gz& (# , 

, 0G t: &r  (c5&4$ /$%:&*(-8 -1,$%*) 6/)3&?&($ ($ /)%. 1).  

L$ 35-?(-8 ./$()9& "G1, $ *$=+& ($ 1-=-3<5 ./$()9$5 "G3 ) "G4 

6-??&/+)3$@*%' 0($:&()' =-46-(&(* 3&=*-/$ %=-/-%*), 6,-*(-%*), E(&/-

.)) ) =-(9&(*/$9)), %--*3&*%*32@A)& (&3-042A&((<4 0($:&()'4, 

0xV V& , 0yV & , 0zV & , 0# & # , 0U U& , 0C & , 1 3 4 , 0G G G t:" ;" ;" <r . 

L$ 3<5-?(-8 ./$()9& "G2 0$?$(< 2%,-3)' 6&/&(-%$ 3%&5 )%=-4<5 3&-

,):)(, 0xV x" " & , 0yV x" " & , 0,zV x" " &  0x"# " & , 0U x" " & , 

0C x" " & , 2 , 0G t:" <r . L$ ()+(&8 "G5 ) 3&/5(&8 "G6 ./$()9$5 0$?$-

(< 2%,-3)' 6&/&(-%$ 3%&5 )%=-4<5 3&,):)(, 0xV z" " & , 0yV z" " & , 

0zV z" " & , 0z"# " & , 0U z" " & , 0C z" " & , 5 6 , 0G G t:" ;" <r . 

!,' :)%,&((-.- /&C&()' 6/)=,$?(<5 0$?$: .$0-3-8 ?)($4)=) 

)(*&(%)3(- /$03)3$&*%' ) 2%6&C(- 6/)4&('&*%' 4&*-? !$3<?-3$, 6--
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03-,'@A)8 3<6-,('*7 /$%:&*< 3)5/&3<5 %*/2=*2/ % 2:&*-4 -*/<3(<5 

'3,&()8, )%%,&?-3$*7 ;),7*/$9)-((<& ) %*/28(<& *&:&()', .$0-- ) 

.)?/-?)($4):&%=)& 6-*-=) % 1-,7C)4) 6&/&4&A&()'4) ) %-2?$/'@-

A)4)%' 6-3&/5(-%*'4) /$0?&,$, ?3)+&()& 4(-.-=-46-(&(*(<5, %<62-

:)5 ) ?&;-/4)/2&4<5 %/&?, *&:&()' %=3-07 6/-()9$&4<& -1B&=*< [6] ) 

4(-.)& ?/2.)& 6/-9&%%<. K %--*3&*%*3)) % )?&&8 4&*-?$ !$3<?-3$ [7] 

%)%*&4$ 2/$3(&()8 (1), (5), (8)–(10) /$%A&6,'&*%' 6- ;)0):&%=)4 6/--

9&%%$4. #$%:&* =$+?-.- 3/&4&((-.- %,-' /$01)3$&*%' ($ */) E*$6$. 

>&/3<8 (E8,&/-3<8) E*$6 6/&?6-,$.$&*, :*- )04&('@*%' ,)C7 3&,):)-

(<, -*(-%'A)&%' = ':&8=& 3 9&,-4, $ %6,-C($' %/&?$ 6/&?6-,$.$&*-

%' 0$*-/4-+&((-8. L$ 3*-/-4 (,$./$(+&3-4) E*$6& 3<:)%,'@*%' E;-

;&=*< 6&/&(-%$, 2:)*<3$@A)& -14&( 4&+?2 ':&8=$4) 6/) )5 6&/&-

%*/-8=& ($ 6/&+(@@ E8,&/-32 %&*=2. M6/&?&,'@*%' 6-*-=) 4$%%< 0$ 

3/&4' = :&/&0 ./$()9< E8,&/-3<5 ':&&=. L$ */&*7&4 (0$=,@:)*&,7(-4) 

E*$6& -=-(:$*&,7(<& 0($:&()' 4$%%<, )462,7%$ ) E(&/.)) 3 4-4&(* 

3/&4&() t̂ t& $ =  -6/&?&,'@*%' 0$=-($4) %-5/$(&()' 4$%%<, )462,7%$ 

) E(&/.)), 0$6)%$((<4) % 2:&*-4 6/-4&+2*-:(<5 0($:&()8 6$/$4&*-

/-3 6-*-=$. 

L$ -%(-3& )0,-+&((-.- 6-?5-?$ = /&C&()@ 6-%*$3,&((-8 0$?$:) 

6-%*/-&( =-46,&=% 3<:)%,)*&,7(<5 6/-./$44, 6-03-,'@A)8 )%%,&?--

3$*7 6&/&(-% ) /$%%&'()& *'+&,-.- ($./&*-.- .$0$, E4)*)/-3$((-.- ,--

=$,)0-3$((<4 )%*-:()=-4. G&%*)/-3$()& 6/-./$44(-.- =-46,&=%$ [8] 

3<6-,(&(< % )%6-,70-3$()&4 *-:(-.- /&C&()' 0$?$:) - %*$9)-($/(-4 

*&:&()) )?&$,7(-.- %+)4$&4-.- .$0$ )0 *-:&:(-.- )%*-:()=$ [9] 6/) 

$66/-=%)4$9)) /$%:&*(-8 -1,$%*) (/)%. 1) % )%6-,70-3$()&4 -* 216 ?- 

8.10
6
 /$%:&*(<5 ':&&=.  

  
#)%. 1. J5&4$ /$%:&*(-8 -1,$%*) ) -1-0($:&()' && ./$()9 
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#)%. 2. D3-,@9)' 6-,' =-(9&(*/$9)) (=./43) *'+&,-.- .$0$ 3 6,-%=-%*) x = 0,5 4 

3 4-4&(*< 3/&4&() 0,5 % ("), 1,0 % (#), 1,5 % ($) ) 2,0 % (%) 

K<:)%,)*&,7(-& 4-?&,)/-3$()& 6&/&(-%$ ) /$%%&'()' *'+&-

,-.- ($./&*-.- .$0$ 6-*-=-4 3-0?25$ 3<6-,(&(- ?,' -1,$%*) % /$0-

4&/$4) 1,0>3,0>1,0 4
3
; 6$/$4&*/< )%*-:()=$: m = 0,012 =./%,  

q = 0,012 =./%; %=-/-%*7 6-%*26,&()' .$0$ m )0 ,-=$,)0-3$((-.- )%-

*-:()=$ .-/)0-(*$,7($ ) /$3($ Vm = 2,0 4/%; %=-/-%*7 (&3-042A&(-

(-.- 6-*-=$ 1,0 4/%; *&46&/$*2/$ -=/2+$@A&8 %/&?< &0 = 300
 
", 

*&46&/$*2/$ )%*-:()=$ 600
 
"; =-E;;)9)&(* *&6,-&4=-%*) cV = 12,5 

!+/=.."; 6,-*(-%*7 3-0?25$ #1 = 1,205 =./4
3
, 6,-*(-%*7 6-%*26$@A&-

.- .$0$ #2 = 10,0 =./4
3
.  

!,' $66/-=%)4$9)) -1,$%*) )%6-,70-3$(- 20>60>20 /$%:&*(<5 

':&&=; C$. )(*&./)/-3$()' 6- 3/&4&() 6/)('* /$3(<4 10
–5

 %. #&02,7-

*$*< 3<:)%,)*&,7(-.- E=%6&/)4&(*$ 6- 6&/&(-%2 ) /$%%&'()@ 3-0-

?2C(<4 6-*-=-4 *'+&,-.- .$0$, )4&@A&.- *&46&/$*2/2 -=/2+$@A&8 

%/&?<, 6/)3&?&(< ($ /)%. 2.  
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" # $ % 

#)%. 3. "-(9&(*/$9)' (=./43) *'+&,-.- .$0$ 3 6,-%=-%*'5: x = 1,0 4 ("),  

1,5 4 (#), 2,0 4 ($) ) 2,5 4 (%) 3 4-4&(* 3/&4&() 2,0 % 

N$0-3-& -1,$=- % )04&('@A&8%' =-(9&(*/$9)&8 3<*'.)3$&*%' 

3 .-/)0-(*$,7(-4 ($6/$3,&()), 23,&=$&4-& .-/)0-(*$,7(<4 6-*-=-4 

3-0?25$, ) -?(-3/&4&((- -62%=$&*%' 6-? ?&8%*3)' %),< *'+&%*) 0$ 

%:&* 1-,&& 3<%-=-8 6,-*(-%*) (6- %/$3(&()@ % $*4-%;&/(<4 3-0?2-

5-4) 6-%*26$@A&.- .$0$. 

 

 

 

 

 

 

#)%. 4. "-(9&(*/$9)' (=./43) *'+&,-.- .$0$ 3 6,-%=-%*'5: z = 0,55 4 ("),  

0,5 4 (#), 0,45 4 ($), 0,4 4 (%) ) 0,35 4 (') 3 4-4&(* 3/&4&() 2,0 % 
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L$ /)%. 3 6-=$0$(- /$%6/&?&,&()& 3 3&/*)=$,7(<5 %&:&()'5  

x = const =-(9&(*/$9)) *'+&,-.- .$0$, 6-%*26$@A&.- )0 *-:&:(-.- )%-

*-:()=$ ) 6&/&(-%)4-.- 3-0?2C(<4 6-*-=-4. #$%6/&?&,&()& =-(9&(-

*/$9)) %--*3&*%*32&* =$/*)(& *&:&()', 6/)3&?&((-8 ($ /)%. 2. 

 

 

 

 

#)%. 5. D3-,@9)' 6-,' =-(9&(*/$9)) (=./43) ($./&*-.- .$0$ 3 6,-%=-%*):  

x = 0,5 4 3 4-4&(*< 3/&4&() 0,5 % ("), 1,0 % (#), 1,5 % ($) ) 2,0 % (%) 

 

L$ /)%. 4 6-=$0$(- /$%6/&?&,&()& 3 .-/)0-(*$,7(<5 %&:&()'5  

z = const =-(9&(*/$9)) *'+&,-.- .$0$, 6-%*26$@A&.- )0 *-:&:(-.- )%-

*-:()=$ ) 6&/&(-%)4-.- 6-*-=-4 3-0?25$. #$%6/&?&,&()& =-(9&(*/$-

9)) %--*3&*%*32&* =$/*)(& *&:&()', 6/&?%*$3,&((-8 ($ /)%. 2. 

 

     

#)%. 6. "-(9&(*/$9)' (=./43) *'+&,-.- .$0$ 3 6,-%=-%*'5 x = 0,5 4 ("), 1,0 4 (#),  

1,5 4 ($), 2,0 4 (%) ) 2,5 4 (') 3 4-4&(* 3/&4&() 2,0 % 
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D3-,@9)' 6&/&(-%$ ) /$%%&'()' ($./&*-.- .$0$ % 6,-*(-%*7@, 

/$3(-8 6,-*(-%*) -=/2+$@A&.- 3-0?25$, 6/)3&?&($ ($ /)%. 5. N$0-3-& 

-1,$=-, =$= ) 3 6/&?<?2A&4 %,2:$&, 3<*'.)3$&*%' 3 .-/)0-(*$,7(-4 

($6/$3,&()). M?($=-, 3 -*,):)& -* 6/&?<?2A&.- %,2:$', 6/-)%5-?)* 

6-?B&4 .$0-3-8 6/)4&%), -12%,-3,&((<8 1-,&& 3<%-=-8 6- %/$3(&()@ 

% *&46&/$*2/-8 -=/2+$@A&.- 3-0?25$ *&46&/$*2/< (), %--*3&*%*3&((-, 

1-,&& ()0=-8 6,-*(-%*)) .$0-3-0?2C(-8 %4&%). 
 

 

 

 

 

 

 

 

#)%. 7. "-(9&(*/$9)' (=./43) *'+&,-.- .$0$ 3 6,-%=-%*'5 z = 0,75 4 ("), 0,7 4 (#),  

0,65 4 ($), 0,6 4 (%), 0,55 4 ('), 0,5 4 (() ) 0,45 4 ()) 3 4-4&(* 3/&4&() 2,0 % 
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L$ /)%. 6 6-=$0$(- /$%6/&?&,&()& 3 3&/*)=$,7(<5 %&:&()'5  

z = const =-(9&(*/$9)) ($./&*-.- .$0$, 6-%*26$@A&.- )0 *-:&:(-.- )%-

*-:()=$ ) 6&/&(-%)4-.- 6-*-=-4 3-0?25$. #$%6/&?&,&()& =-(9&(*/$-

9)) %--*3&*%*32&* =$/*)(& *&:&()', 6/&?%*$3,&((-8 ($ /)%. 5. 

L$ /)%. 7 6-=$0$(- /$%6/&?&,&()& 3 .-/)0-(*$,7(<8 %&:&()'5  

z = const =-(9&(*/$9)) ($./&*-.- .$0$, 6-%*26$@A&.- )0 *-:&:(-.- )%-

*-:()=$ ) 6&/&(-%)4-.- 6-*-=-4 3-0?25$. #$%6/&?&,&()& =-(9&(*/$-

9)) %--*3&*%*32&* =$/*)(& *&:&()', 6/&?%*$3,&((-8 ($ /)%. 5. 

>&/&(-% 3-0?2C(<4 6-*-=-4 ) /$%%&'()& *'+&,-.- ($./&*-.- .$0$, 

($5-?'A&.-%' 3 6-,& %),< *'+&%*), 6-=$0$(< ($ /)%. 8. O$ %:&* .-/)0-(-

*$,7(-.- 3-0?2C(-.- 6-*-=$ .$0-3-0?2C($' %4&%7, =$= ) /$(&&, 3<*'.)3$-

&*%' 3 .-/)0-(*$,7(-4 ($6/$3,&()). O$ %:&* 6&/3-($:$,7(-.- ($./&3$ 

() %--*3&*%*3&((- 1-,&& ()0=-8 6,-*(-%*)) 6/-)%5-?)* 6-?('*)& .$0-3--

.- -1,$=$ 3%,&?%*3)& 6/&3<C&()' 6-?B&4(-8 %),< ($? %),-8 *'+&%*).  
 

 

 

 

 

 
#)%. 8. D3-,@9)' 6-,' =-(9&(*/$9)) (=./43) *'+&,-.- ($./&*-.- .$0$ 3 6,-%=-%*)  

x = 0,5 4 3 4-4&(*< 3/&4&()  0,5 % ("), 1,0 % (#), 1,5 % ($), 2,0 % (%) ) 3,0 % (') 
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>/) %()+&()) *&46&/$*2/< .$0-3-0?2C(-8 %4&%) % *&:&()&4 

3/&4&() (/)%. 9) 0$ %:&* /$01$3,&()' ($./&*-.- .$0$ 5-,-?(<4 3-0?2-

5-4 6/-)%5-?)* 3</$3()3$()& %),< *'+&%*) ) 6-?B&4(-8 %),<, :*- 

6/)3-?)* = .-/)0-(*$,7(-42 6&/&4&A&()@ =-(9&(*/$9)-((-.- -1,$=$ 

1&0 6-?B&4$ ),) -62%=$()' &.- 9&(*/$,7(-8 :$%*). >/) ?$,7(&8C&4 

-5,$+?&()) .$0-3-0?2C(-8 %4&%) %),$ *'+&%*) ($:)($&* 6/&-1,$?$*7 

($? 6-?B&4(-8 %),-8, :*- 6/)3-?)* = -62%=$()@ .$0-3-8 6/)4&%). 

J,&?2&* -*4&*)*7, :*- 6/) 2?$,&()) -* )%*-:()=$ 6-%*26,&()' .$0-3-8 

6/)4&%) =-(9&(*/$9)' .$0$ 3 0($:)*&,7(-8 %*&6&()  %()+$&*%', 

24&(7C$' *&4 %$4<4 3,)'()& %),< *'+&%*) ) 0$4&?,'' 6/-9&%% -%&?$-

()' .$0-3-8 6/)4&%). 

 

 

 

 

 
#)%. 9. D3-,@9)' 6-,' *&46&/$*2/< (") *'+&,-.- ($./&*-.- .$0$ 3 6,-%=-%*)  

x = 0,5 4 3 4-4&(*< 3/&4&()  0,5 % ("), 1,0 % (#), 1,5 % ($) ) 2,0 % (%) 

 !"#$! 

J;-/42,)/-3$($ 0$?$:$ - 6&/&(-%& ) /$%%&'()) *'+&,-.- ($./&-

*-.- .$0$. I$*&4$*):&%=$' 4-?&,7 /$%%4$*/)3$&4-.- 6/-9&%%$ %*/-)*-

%' ($ -%(-3& )%6-,70-3$()' %)%*&4< 2/$3(&()8 D8,&/$, 3=,@:$@A&8 

?);;&/&(9)$,7(<& 2/$3(&()' (&/$0/<3(-%*), )462,7%$, E(&/.)), =-(-

9&(*/$9)), $ *$=+& 2/$3(&()& %-%*-'()' % %--*3&*%*32@A)4) ($:$,7-

(<4) ) ./$():(<4) 2%,-3)'4). !,' 6-%*/-&()' /$0/&C$@A)5 %--*-

(-C&()8 6/)4&('&*%' 4&*-? =/26(<5 :$%*)9. K&/);)=$9)' 4$*&4$*)-

:&%=-8 4-?&,) 3<6-,(&($ % )%6-,70-3$()&4 *-:(-.- /&C&()' %)%*&4< 

2/$3(&()8 D8,&/$. "-467@*&/($' 4-?&,7 6-03-,'&* 6-,2:$*7 /$%6/&-
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TRANSFER AND DISPERSION BY AIR STREAM OF HEATED 

WEIGHTED GAS  

Spatial problem of transfer and dispersion of heated weighted gas emitted by local source and 
mixed with air is presented. To model mentioned process Euler’ system of differential equations (conti-
nuity, impulse, energy, concentration and constitutive) and appropriate initial and boundary conditions 
are used. Numerical solution is based on Davydov’s method (large particles method). Computational 
experiment allows to research velocity, density, energy, pressure and concentration fields evolution in 
investigated mesh. 

Keywords: gas dynamics, Euler’ system of equations, large particles method. 


