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

60*7+"2'(8 '(.5'*-%##+"!*/(1"+,#$(8 +(7*0(1*0%8 91 

 

  !"#$"%&"'() *+',)*-&). $"/-0) '10",&"2 '*-/3 1" 420-*5 

 

 12"5"'*, 51* /*:2*;'*#1, <0*18;"''*=* #.>"#1/*/('%8 ?+"2"'1*/ #0"!- / "" 

2*!"+% <* @&+"0. *<0"!"+8"1#8 /*:2*;'*#1,A 0(#B%0"'%8 2*!"+% 5"0": %'1"=0(+,-

'-& /(0%()%*''-& <0%')%<. C ="*2"10%5"#$*2 0(##2*10"'%% <*+.5(A>%D#8 <0% ?1*2 

5"0": .0(/'"'%" #%'.#-E*0!*'( #*+%1*''-D 0"B"'%& <*$(:('( *#*7(8 0*+, *01*=*'(+,-

'*#1% 7(:%#( %D *<%#('%8. C '"2 /*:2*;'* .<0*>"'%" ?1*=* .0(/'"'%8 !* .0(/'"'%8 

)%$+%5"#$*=* <0*)"##( (2(81'%$(). F($(8 +*0"')-%'/(0%('1'*#1, +*$(+,'*& 2"10%$% 

(#*+%1*'() 2*;"1 7-1, <0%:'($*2 G%:%5"#$*=* #.>"#1/*/('%8 #*+%1*''*=* ?1(<( 
/*:2.>"''*=* #*#1*8'%8 #0"!-. 

 

 

# $%&'()*% (' $+,%-. /0-+1(+2 /3%,4 52-%3' +647(+ /$+8398, *'* (' (%-

*+8+342 :8'0 3';<)8)9 (.=8+(+<4& 03%,/8'<-%()2, +83'>'%$42 8'*+2 ?+3$+2 

@3'<(%()9 0%3%(+/' )$0@-./'  

 !v p
v v

t

" #
$ # % &

" '
.           (1) 

A'3'$%834 /3%,4 ;,%/. +8(+/98/9 * %% /+/8+9()= ('  – 0-+8(+/8., p – ,'<-

-%()%) ) ,<)>%()= (v – /*+3+/8.). # ,%2/8<)8%-.(+/8) 03) 8'*+$ 0+,&+,% 03+-

9<-9=8/9 03+6-%$4 );+$+3?);$' :8)& $+,%-%2. 

B'* ); 03)(984& $'8%$'8)7%/*)& ;'0)/%2 0'3'$%83' C < (.=8+(+<+2 ) :2-

-%3+<+2 $+,%-) /++8<%8/8<%((+ (,-9 *+$0+(%(84 x «3',)@/-<%*8+3'») [1]  

 !  !  !  !,
x a x

dmm x a
dx

' % ( & ' %        (2) 

/-%,@%8, 78+ /<9;. $%>,@ )(8%D3'-.(4$ 0'3'$%83+$ $'//4 m ) -+*'-.(4$ 0'-

3'$%83+$ 0-+8(+/8) C < :8)& $+,%-9& *'7%/8<%((+ 3';-)7('. E/-) 0-+8(+/8. < 

$+,%-) 52-%3', 0+/83+%(('9 / 0+()$'()%$ /0-+1(+/8) *'* (%03%34<(+/8) 

D%+$%83)7%/*)& 8+7%*, /++8<%8/8<@%8 0+()$'()= +0%3'F)) 03%,%-.(+D+ 0%3%-

&+,' < :<*-),+<+$ 03+/83'(/8<% 3E , 8+ 0-+8(+/8. < $+,%-) G.=8+(', 0+/83+-

%(('9 7%3%;  – ?@(*F)=, (% <&+,9H@= ,'>% < D)-.6%38+<+ 03+/83'(/8<+, 83%-

6@%8 +6+6H%()9 03%,%-.(+D+ 0%3%&+,' (' 8+0+-+D)7%/*+% 03+/83'(/8<+. 

(

I8(+/)8%-.(+ <<%,%()9 /)- ,'<-%()9 /-%,@%8 /*';'8., 78+ @>% -)(%2(+% 

03)6-)>%()% (1), /+<$%/8(+ / @3'<(%()%$ (%03%34<(+/8) ,'=H%%  *-'//)7%-

/*@= 8%+3)= ;<@*' (3';<)8)9 6%/*+(%7(+ $'-4& <+;$@H%()2 /3%,4), 83%6@%8 

8%3$+,)('$)7%/*+2 83'*8+<*) ,'<-%()9 (('39,@ / 8%3$+,)('$)7%/*)$ 0+()-

$'()%$ /*+3+/8) ;<@*' *'*   !
s const

p
c

%

"% "'  – ',)'6'8)7(+/8. <+;$@H%()9, 

@,%-.('9 :(83+0)9 s /+&3'(9%8/9). J +,(+2 /8+3+(4, :8+ ) 03)6-)>'%8 * (.=-
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8+(+<+2 $%8+,+-+D)), 0+;<+-99 ) ,-9 0+<%3&(+/8(4& /)- ,'<-%()9 <<%/8) 0+-

8%(F)'- )& +6O%$(+D+ ,%2/8<)9 ();+6'3(+-);+:(83+0)2(42 8%3$+,)('$)7%-

/*)2 0+8%(F)'- %,)()F4 $'//4 – h). J ,3@D+2 /8+3+(4, 0+-@7'%$4% 03) :8+$ 

7%3%; (1) *)(%$'8)7%/*)% +D3'()7%()9 ,-9 8'*+D+ :-%$%(8' /3%,4 [2] 

p
h rotv const

#
% # * %

'
    (3) 

/<+,98/9 -)1. * 83%6+<'()= /+&3'(%()9 %D+ <3'H'8%-.(+D+ /+/8+9()9, (% /+;-

,'<'9 D%+$%83)7%/*)& +D3'()7%()2 (:8+ /++8<%8/8<@%8 (%+03%,%-%((+/8) (+3-

$4 :-%$%(8' /3%,4 ) < (.=8+(+<+2 $+,%-) 03) )/0+-.;+<'()) 0%3<+2 ?+3$4 

(2), (+ 03+8)<+3%7)8 ;','()= %D+ D%+$%83)7%/*+2 8+7*+2 < '*/)+$'8)7%/*+$ 

+03%,%-%()) :8+2 $+,%-)).  

#/% >% < 7'/8(+$ /-@7'% (3) 0const % , :2-%3+<@ $+,%-. 7%3%; *<';)<%*8+3-

(+% 03%,/8'<-%()% $+>(+ $'*/)$'-.(+ 6-);*+ 0+,<%/8) * (.=8+(+<+2. !%2/8-

<)8%-.(+, 83'*8+<*' :8+D+ /-@7'9 7%3%; <%*8+3(4% +0%3'F)) 

0 0const rot grad v% * + % , #+, ,          (4) 

/+<$%/8(+ / +/(+<(+2 8%+3%$+2 <%*8+3(+D+ '('-);' (3'/1)39=H%2 0+(98)% 

«3',)@/-<%*8+3'» < (.=8+(+<+2 $+,%-) ,+ 0+(98)2 -)(%2(+D+ <%*8+3(+D+ 03+-

/83'(/8<', /+,%3>'H%D+ ,<' *-'//' $'8%$'8)7%/*)& +6O%*8+< – /*'-934 -  ) 

<%*8+34 A ) 

, 0F grad rot A divA% - $ % ,  

0+;<+-9%8 0+-@7)8. 

 !2

0, 0F A v divv% % * # + % % .      (5) 

58+ ;('7)8, 78+ 03) 0+/8@0'8%-.(+$ ,<)>%()) :-%$%(8+< (%/>)$'%$+2 

/3%,4 ,<)>%()% -=6+D+ ); ()& 0+-(+/8.= +0)/4<'%8/9 ,<)>%()%$ -=6+2 8+7-

*) +6-'/8) 03+/83'(/8<%((+D+ /@H%/8<+<'()9 :8+D+ :-%$%(8' – 83)<)'-.(42 

3%;@-.8'8 0+ )/0+-.;@%$4$ +03%,%-%()9$, (+ 0+;<+-9=H)2 /(98., ,-9 :8+D+ 

/-@7'9, (%+03%,%-%((+/8. 0+(98)9 /*+3+/8) < $%&'()*% /0-+1(+2 /3%,4. A3) 

:8+$ 8+>,%/8<%((+ <40+-(9%8/9 ) +0%3'F)9 <8+3+D+ 0+39,*' 

0divrotv v. /, # # ,0 1 ,        (6) 

*+8+3@=, /+<$%/8(+ / (4), (5), $+>(+ 3'//$'83)<'8., *'* @/-+<)% ),%(8)?)*'-

F)) -)(%2(+D+ <%*8+3(+D+ 03+/83'(/8<' +0)/'()9 :8)& $+,%-%2. M$%((+, 03) 

@*';'((4& +D3'()7%()9& 0+, :-%$%(8+$ /3%,4, +83'>'=H)$ %% ,<)>%()% < 3%-

;@-.8'8% <+;,%2/8<)9 («8+7*+2» +0)/'8%-.(+D+ 03+/83'(/8<'), 3'<(4$ +63';+$ 

$+>(+ 0+()$'8. D%+$%83)7%/*@= 8+7*@ ) 7'/8. 0+<%3&(+/8) (0+ (4) ) (6)), ' 

8'*>% ) 7'/8. +6O%$', +&<'84<'%$@= 0+<%3&(+/8.= – 8%-+ (@3'<(%()% P'0-'/' 

< (5) %/8. ) )/0+-.;+<'()% 0+8%(F)'-' +  < '/)$08+8)*% <+-(+<+D+ @3'<(%()9, 

/++8<%8/8<@=H%2 6%/*+(%7(+2 ?';+<+2 /*+3+/8), ) )/0+-.;+<'()% %D+ < ;','7% 

!)3)&-%, 0+ /+/8+9()= +6-'/8) *'* ,<)>%()= 8%-' < F%-+$ 0+/-% @,'3' [3]). 

# +6H%$ >% /-@7'%, *'* 8+ /-%,@%8 ); 3'6+84 /'$+D+ 52-%3' «Q%8+, ('&+-

>,%()9 *3)<4& -)()2…», %D+ $+,%-. ,+->(' /<9;4<'8./9 / )(8%D3'-.(4$ <'-

3)'F)+((4$ 03)(F)0+$ 
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 !  !

1

//

0

/ /

, ,
0.

x

yy yx y y
x

d
I f dx f f

dx
% * &2 %    (7) 

E/-) ?@(*F)9  !
0

x
y  ,+/8'<-9%8 ?@(*F)+('-@ ( )yI  /-'642 (-+*'-.(42) :*/-

83%$@$, 8+ +(' ,+->(' 9<-98./9 3%1%()%$ ,)??%3%(F)'-.(+D+ @3'<(%()9 52-

-%3'-P'D3'(>', 0+()$'%$+D+ 03) 8'*+$ (%+6&+,)$+$ ) ,+/8'8+7(+$ @/-+<)) 

*'* +/(+<(+% @3'<(%()% $%&'()*), ); *+8+3+D+ $+>%8 648. 0+-@7%(' (.=8+(+-

<' $+,%-. ,<)>%()9 $'8%3)'-.(+2 8+7*). I,('*+ ); /+0+/8'<-%()9 0+(98)2 

(+3$4 < *-'//%  (%03%34<(4& ) *-'//%  (%03%34<(+ ,)??%3%(F)3@%$4& 

?@(*F)2 /-%,@%8, 78+ /)-.(42 (-+*'-.(42) :*/83%$@$ (+03%,%-9%$42 *'* :*/-

83%$@$ < *-'//% ) %/8. +,(+<3%$%((+ ) /-'642 (-+*'-.(42) :*/83%$@$ (+0-

3%,%-9%$42 *'* :*/83%$@$ < *-'//% ). J++8<%8/8<%((+, ,)??%3%(F)'-.(+% 

@3'<(%()% 52-%3'-P'D3'(>' %/8. 8'*>% ) (%+6&+,)$+% @/-+<)% ,-9 /)-.(+D+ 

(-+*'-.(+D+) :*/83%$@$'. #+03+/ >% + /+7%8'()) %D+ / ,+/8'8+7(+/8.= @/-+<)2 

,-9 ,<)>%()9 :-%$%(8' /3%,4, +03%,%-9%$+D+ 0%3<+2 7'/8.= (<'3)'F)+((4$ 

03)(F)0+$) /++8(+1%()2 (7) 3'//$+83)$ / 03)<-%7%()%$ 0+(98)2 <(@83%((%2 

D%+$%83)) 8'*+D+ :-%$%(8'. 58+ 0+;<+-9%8 <*-=7)8. < );@7%()% 3';<)8)9 <+;-

$@H%()9 (' (%-)(%2(+2 /8',)) ) @/-+<)9 /+/8+9()9 /'$+D+ :-%$%(8' /3%,4. 

I83'>%()% %D+, < +6+6H%()% 03%,4,@H%D+, F%(83+$ $'//, ,'%8 <+;$+>(+/8. 

@7%8' (%-)(%2(4& 03);('*+< /+/8+9()9 -)1. +0+/3%,+<'((4$ /0+/+6+$, 7%3%; 

/8'8)/8)7%/*)2 <%/ 0+-+>%()2 /+/8'<-9=H)& 8%-', < +03%,%-%()), ) /+0+/8'<-

-%()%$ 3';-)7(4& +03%,%-%()2 /*+3+/8) [4]. 

0H

C

1H

0

1H

A3) +03%,%-%((+/8) 0+<%3&(+/8) 8'*+D+ :-%$%(8' *'* 3%D@-93(+2 (,+0@/-

*'=H%2 ,<@*3'8(+% ,)??%3%(F)3+<'()%) <+ </%2 +6-'/8) %% ;','()9 $4 <+;-

<3'H'%$/9 * (.=8+(+<+2 $+,%-), < '/0%*8% 0+(98)9 8%-' *'* /)/8%$4 D%+$%8-

3)7%/*)& 8+7%*. !+0@/8)$+/8. $%(%% >%/8*)& 83%6+<'()2 * 0+(98)9$ <(@83%(-

(%2 D%+$%83)) 0+<%3&(+/8%2 )//-%,+<'- R)-.6%38, (' 03)$%3% ;','()9 @D-'  

$%>,@ +38'$) u, v -+*'-.(+D+ 6';)/' 0+<%3&(+/8) @3'<(%()%$ /)(@/-R+3,+(' 

[5] 

z

2

sin .z z
u v

" %" "            (8) 

I( 0+*';'-, 78+ 03) :8+$ 0+<%3&(+/8. 0+/8+9((+2 +83)F'8%-.(+2 *3)<);-

(4 *'* F%-+% < :<*-),+<+$ 03+/83'(/8<% 3E  /@H%/8<+<'8. (% $+>%8. 5*<)<'-

-%(8('9 +63'8('9 ?+3$@-)3+<*' – /@H%/8<@%8 *@/*'$) / +/+6%((+/89$), 8.%. 

03+)/&+,)8 <4,%-%()% 7'/8%2 ); F%-+D+, /+03+<+>,'%$+% 03) :8+$ 03+9<-%()-

%$ )& ?3'*8'-.(4& ) /+-)8+((4& /<+2/8<. !-9 ,'-.(%21%D+, < 7'/8(+/8) )$%9 

< <),@ 3'/03+/83'(%()% /+-)8+((4& 0+(98)2 (' 3'/0', /83@2 >),*+/8) [6], 

3'//$+83)$ 03%,/8'<-%()% 8'*+D+ *@/*' 0/%<,+/?%3+2. # +6+/(+<'()% 8'*+D+ 

<46+3' ;'$%8)$, 78+ 0/%<,+/?%3' +63';@%8/9 <3'H%()%$ 83'*83)/4. A+/-%,(99 

>% <%/.$' ;('7)$' < 0-'(% D%+$%83);'F)) ,)('$)7%/*+D+ <+;,%2/8<)9, 0+-

/*+-.*@ %% :<+-=8' (*3)<'9 F%(83+< *3)<);(4, ?@(,'$%(8'-.(+D+ 0+(98)9 

<(@83%((%2 D%+$%83))) %/8. F%0('9 -)()9 (D%+$%83);'F)9 03+9<-%()9 0+8%(F)-

'-.(4& /)- (89>%/8)) < ,%2/8<)) (' (%3'/89>)$@= (8.%. @,+<-%8<+39=H@= 83%-

6+<'()9$ R'@//' 0+ <(@83%((%2 D%+$%83))) <%/+$@= *3)<@=) [7]. 
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A+<%3&(+/8. 0/%<,+/?%34, ;' )/*-=7%()%$ 8'*)& %% +/+6%((+/8%2 *'* 

3%63+ <+;<3'8' ) +/83)9, @,+<-%8<+39%8 83%6+<'()= 0+/8+9((+2 +83)F'8%-.(+2 

*3)<);(4. A3) :8+$ 8'*+% %% 3';<)8)% +83'>'%8/9 03%+63';+<'()%$ :-%$%(8' 

0-+H',) (7%843%&@D+-.()*' 7%641%</*+2 /%8) [5]) 0+ (8). B'*)$ /0+/+6+$ < 

;','7@ + 3';<)8)) <+;$@H%()2 :2-%3+<+2 /3%,4 @3'<(%()% /)(@/-R+3,+(' <<+-

,)8/9 *'* :<+-=F)+((+% @3'<(%()%. S8+ *'/'%8/9 +/+6%((+/8%2 (D,% (8) /8'(+-

<)8/9 8+>,%/8<%((4$ (@-%$), 8+ :8) D%+$%83)7%/*)% $%/8' 0+;<+-9=8 0+,*-=-

7'8. * +0)/'()= 8'*+D+ :-%$%(8' 0+(98)% ?3'*8'-.(+/8), *'* ,+0@/8)$+D+ /+-

7%8'()9 (%03%34<(+/8) / (%,)??%3%(F)3@%$+/8.=. T';<)8)% :8)& +6-'/8%2 

$+>%8 648. 03%,/8'<-%(+ < +,(+$%3(+$ 6';)/%, 78+, 6%; 03+8)<+3%7)9 0+,&+,@ 

R)-.6%38', $+>(+ /7)8'8. ?+3$+2 03%+63';+<'()9, +8<%7'=H%2 8'*)$ +/+6%(-

(+/89$. J()>%()% 3';$%3(+/8) 6';)/' +0)/'()9 %/8. 03);('* '<8+$+,%-.(+/8), 

78+ /++8<%8/8<@%8 /+0+/8'<-%()= ?3'*8'-.(4& ) /+-)8+((4& +63';+< / '<8+-

$+,%-.(+/8.= <8+3+D+ 3+,', *'* 03+$%>@8+7(+2 '/)$08+8)*+2 [8]. 

A3)$%()8%-.(+ * D%+$%83);'F)) 03%+63';+<'()2 03+6-%$' 3';$%3(+/8) 

6';)/' 03+/83'(/8<' +0)/'()9 $+>%8 648. ;'83+(@8' 6+-%% +6H+. # ?);)7%/*+$ 

0+,&+,%, *+D,' < +0)/'8%-.(+$ 03+/83'(/8<% <3%$9 <4,%-9%8/9 *'* +/+6'9 *+-

+3,)('8', D%+$%83);'F)9 %/8. *)(%$'8)*' 03+F%//' < +03%,%-%((42 $+$%(8 

<3%$%(). #3%$9 )D3'%8 3+-. 0'3'$%83' 03) 3'//$+83%()) 03+F%//' 0+ </%$ *+-

+3,)('8'$ 6';)/' < ?);)7%/*+$ 03+/83'(/8<%, 6@,@7) < :8+$ /$4/-% </%$ )$ 

*+--)(%'3(+. B'*'9 ?+3$' /$%1%()9 *++3,)('8, /+D-'/@9/. 0+ :8+$@ *'7%/8-

<%((+$@ 03);('*@ / 03%+63';+<'()9$) P+3%(F' ) '<8+$+,%-.(+/8), <$%/8% / 

8%$ <%,%8 ) * 6+-%% /0%F)'-.(4$ /)$$%83)9$ +0)/'()9. T'<(+03'<(+/8. </%& 

*++3,)('8 03) $'8%$'8)7%/*+$ 0+,&+,% * +0)/'8%-.(+$@ 03+/83'(/8<@ (')6+-

-%% 03+/8+ ,+/8)D'%8/9 <<%,%()%$ < (%$ +38+D+('-.(+D+ 6';)/'. A3) :8+$ <3%-

$9 *'* 8'*'9 D%+$%83)7%/*'9 *++3,)('8' 0+-@7'%8/9 ); ?);)7%/*+D+ <3%$%()  

(/ 03);('*+$ *+--)(%'3(+/8)) %D+ +38+D+('-);'F)%2 7%3%; +0%3'F)= t , '--

D%63')7%/*)$ 03);('*+$ *+8+3+2 %/8. 1

t
i* t

i i3 % &  [1]. A3+F%,@3' <+;<3'8' ); +0)-

/'8%-.(+D+ 03+/83'(/8<' < 03+/83'(/8<+ ?);)7%/*+D+ ('6-=,%()9 03+F%//' /+-

/8+)8 < +863'/4<'()) $()$+2 7'/8) 3%;@-.8'8' +0)/'()9, 78+ /++8<%8/8<@%8 

8%+3%$% + 03+%*F)) [9], <'>(4$) /+,%3>'8%-.(4$) 7'/89$) *+8+3+2 9<-9=8/9 

8'*>% +03%,%-9%$+/8. (+3$4 < :8+$ 03+/83'(/8<% ) /3%,(%*<',3'8)7(+% 03%,-

/8'<-%()% 0+D3%1(+/8) ('6-=,%()9. 

#+;<3'H'9/. (' +/(+<% @*';'((4& 03%,/8'<-%()2 * 03%+63';+<'()= (8) 

0+-@7'%$, 78+ < +,(+2 *++3,)('8% 6';)/' +(+ /@H%/8<@%8 *'* 

 !

2

2
sin ,

d z
z

d t
%

45
 

8.%. @3'<(%()% $'98()*' / F)*-)7%/*+2 7'/8+8+2 5 . A+,7%3*(%$, 78+ 3%7. ),%8 

(% + ;'$%(%  u v , ' + )& 3'<(+03'<(+$ /@H%/8<+<'()) < +38+D+('-.(+$ 

6';)/%, 8.%. + 3'/1)3%()) '-D%63')7%/*+2 /83@*8@34 @3'<(%()9 /)(@/-R+3,+(' 

(' )/0+-.;+<'()% %H% +,(+2 *++3,)('84 +0)/'8%-.(+D+ 6';)/', ,-9 +6+6H%()9 

('6-=,%()9 ;' @D-+<+2 0%3%$%((+2, 0+,+6(+ 8+$@ *'* )$%%8 $%/8+ +6+6H%()% 

+0%3'8+3' P'0-'/' +0%3'8+3+$ !'-'$6%3' < 03+/83'(/8<% Q)(*+</*+D+. Q'8%-

$'8)7%/*) :8+ /++8<%8/8<@%8 8+$@, 78+ ;'$*(@8'9 +/%/)$$%83)7('9 0+<%3&-

i% % 5t
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(+/8. $+>%8 648. 0+-@7%(' *'* < 03+F%//% );D)6' *@/*' 0+<%3&(+/8) (< /++8-

<%8/8<)) / @/-+<)9$) <(@83%((%2 D%+$%83))), 8'* ) < 03+F%//% <3'H%()9 (0+-

<+3+8') +63';@=H%2 (*'* ('*34<'=H'9 [5]). 58+ 0+-+>%()% ('1-+ +83'>%()% < 

$+,%-)3+<'()) @3'<(%()%$ /)(@/-R+3,+(' /+-)8+((4& 03%+63';+<'()2, < $%-

&'()7%/*+2 $+,%-) J*+88' (%0+/3%,/8<%((+, ) < 0+(98)) *)(*' / <4&+,+$ (' 

$(+D+/+-)8+((4% 3%1%()9 [10]. T'//$+83%((+% 0+-@7%()% $'8%$'8)7%/*+D+ 

:-%$%(8' 0+;<+-9%8 D+<+3)8. + -+3%(F-)(<'3)'(8(+/8) %D+ /+/8+9()9 (' 8'*+$ 

:8'0% 03%,/8'<-%()9 )$ 3';<)8)9 <+;$@H%()9, 78+ %/8. /@H%/8<%((42 '3D@$%(8 

< 0+-.;@ %D+ ?);)7%/*+D+ /@H%/8<+<'()9. 

B'*)$ +63';+$, 03+<%,%((+% 3'//$+83%()% /-@>)8 +6+/(+<'()= /+-)8+(-

(4& 3%1%()2 < $+,%-) 52-%3' *'* +83'>%()= 03%,/8'<-%()9 (%-)(%2(+2 /8'-
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<* V&+"0. *7.2*/+"'( 2*;+%/T#1A WW 0*:B%0"''8 5"0": T'1"=0(+,'%& /(0T()T&'%& <0%'-

)%<. C ="*2"10%5'*2. 0*:=+8!T *10%2./('%D <0% ),*2. 5"0": 0T/'8''8 #%'.#-E*0!*'( 
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#*+T1*''*=* "1(<. :7.0"'*=* #1('. #"0"!*/%>(. 

 

 

Boyko Yu. I., Kopyt N. Kh. 

On the possibility of Euler’s model of continuous media expansion 

 

SUMMARY 

It was noted that the opportunity of bulk existence of media elements in Euler formalism was 

defined by this model expansion possibility by integrated variational principle. By geometrical 

consideration of   sinus - Gordon equation soliton solutions the special role of their descrip-

tion basis orthogonality was shown. This equation could be reduced to cyclic process (pendu-

lum) equation. Such Lorenz-invariancy of the local metrics (soliton) could be a sign of physi-

cal existence of soliton stage of the environment excited state. 
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