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.4565785. !"#$$%&’$(%)% *’+,-.+/)% -01’(*#)%, -2%$/3#45%)% $-$*-6-

+%’ $2"-7+-8 $.’9/ 3 *’-.%% :2.:;-$*%, 63"64*$6 3’(*-. 2’.’)’5’+%6, *’+-

,-./ 9’<-.)#=%8 % +#2.6>’+%8. ?- :>’ 3 2.%$:*$*3%% .#,"%&+/@ 9’<’(*+/@

$*.:(*:. 3-,+%(#’* +’-0@-9%)-$*A 3 .#$7%.’+%% ;%2-*’, )’@#+%(% $2"-7+-8

$.’9/ % 3- 33’9’+%% +-3/@ *’+,-.+/@ -01’(*-3. B ("#$$%&’$(%@ )-9’"6@ (-+-

*%+:#"A+-’ .#$$)-*.’+%’ $2"-7+-8 $.’9/ .#3+-$%"A+- ;%2-*’,’ ’3("%9-3-$*%

)#*’.%#"A+-;- (-+*%+::)#, &*- $--*3’*$*3:’* *.%3%#"A+-$*% *’+,-.# C%)#+#,

3 "%+’8+-) 2.%0"%>’+%% 2- 9’<-.)#=%6) D*- $-32#9#’* $ :.#3+’+%6)% $-3-

)’$*+-$*% E’+-B’+#+# [1,2]. E"’9$*3%’) $-3)’$*+-$*% 9’<-.)#=%8, "%+’8+-$*%

:2.:;-;- (-+*%+::)# 63"64*$6 :.#3+’+%6 F’"A*.#)%-G%*&’""# [3]

!ω̂ +
1

1 + ε
→→Tr(ω̂) +→ϑF + (→ϑF )T +

ε

1↑ ε
ĝ→· ϑF = 0, (1)

;9’ ε - (-D<<%=%’+* H:#$$-+#, ω̂ *’+,-. +#2.6>’+%8, ϑF - 3’(*-. 3+’7+%@ -01-

’)+/@ $%", (→ϑF )T - *.#+$2-+%.-3#++/8 *’+,-. ( →ϑF , ĝ - )’*.%&’$(%8 *’+,-.,

→, ! - $--*3’*$*3’++- -2’.#*-./ I#)%"A*-+# % J#2"#$#, (· ) - $(#"6.+-’ 2.--

%,3’9’+%’.

K.#3+’+%6 (1) 3 ("#$$%&’$(%@ :&’0+%(#@ [1,2] 63"64*$6 .’,:"A*#*-), 9%<<’-

.’+=%.-3#+%6, ;.:22%.-3(% % (-)0%+#=%% :.#3+’+%8 .#3+-3’$%6, $-3)’$*+-$*%

% ,#(-+# I:(#, 3 [4] 2-":&’+/ %, 3#.%#=%-++-;- 2.%+=%2# !#$*%"A6+-. B .#0--

*’ [5] 9’"#’*$6 2-2/*(# -0-05’+%6 D*%@ :.#3+’+%8 9"6 .%)#+-3/@ 2.-$*.#+$*3

$ +’’3("%9-3-8 )’*.%(-8 3 -*&’*+-8 (-+<%;:.#=%% 2:*’) 2.’-0.#,-3#+%6 (-)-

2-+’+* *’+,-.# C%)#+#, +- (#( % 9"6 ("#$$%&’$(-;- $":&#6 3 :$"-3%6@ $-3)’$*-

+-$*% 9’<-.)#=%8.

L9+#(-, %,3’$*+-, &*- :2.:;#6 9’<-.)#=%6 3 -05’) $":&#’ +’ 63"6’*$6 $-3-

)’$*+-8 [6]. M-;9# 3-,+%(#’* ’$*’$*3’++#6 ,#9#&# .#$$)-*.’*A (#( %,)’+6*$6

("#$$%&’$(%’ :.#3+’+%6 F’"A*.#)%-G%*&’""# 9"6 +’$-3)’$*+/@ :2.:;%@ 9’-

<-.)#=%8. M#( (#( :$"-3%6 E’+-B’+#+# D(3%3#"’+*+/ *.%3%#"A+-$*% *’+,-.#

C%)#+#, *- $--*3’*$*3’++- -*(#, -* %@ 3/2-"+’+%6 2.%3-9%* ( +’-0@-9%)-$*%

#+#"%,# ’;- +’+:"’3/@ (-)2-+’+*. N"6 *.’@)’.+-;- 2.-$*.#+$*3# *’+,-. (.%-

3%,+/ C%)#+# 2-"+-$*A4 -2.’9’"6’*$6 $%))’*.%&+/) *’+,-.-) 3*-.-;- .#+;#

- *’+,-.-) C%&&% R̂ [7].

Rij = Rk

ijk
,

Rijkl = Rikgjl ↑Rilgjk +Rjlgik ↑Rjkgil +
R

2
(gilgjk ↑ gikgjl) , i, j, k, l = 1, 2, 3,

;9’ R = Tr(R̂) = Rmngmn
- $"’9 *’+,-.# C%&&% ($(#"6.+#6 (.%3%,+#),gjk - (-)-

2-+’+*/ ĝ. E"’9-3#*’"A+-, +’-0@-9%) #+#"%, $36,% *’+,-.# C%&&% $ *’+,-.#)%

9’<-.)#=%8 % +#2.6>’+%8.

L$+-3+#6 %9’6 2-":&’+%6 *’+,-.# C%&&% 3 +#2.6>’+%6@ &’.’, 2-$"’9-3#-

*’"A+-’ 3/&%$"’+%’ )’*.%(%, $36,+-$*% 2.% :$"-3%% "%+’8+/@ .’-"-;%&’$(%@
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$--*+-7’+%8 9"6 9’<-.)%.-3#++-;- $-$*-6+%6 % -2.’9’"%"- $*.:(*:.: +#-

$*-65’8 .#0-*/. B .’,:"A*#*’, 3--2’.3/@, 2-(#,#+-, &*- 3 ("#$$%&’$(-) $":-

&#’ :$"-3%6 .#3’+$*3# +:"4 (-)2-+’+* *’+,-.# C%&&% 63"64*$6 :.#3+’+%6)%

F’"A*.#)%-G%*&’""#. B--3*-./@, 2-":&’+- -0-05’+%’ :.#3+’+%8 F’"A*.#)%-

G%*&’""# +# +’’3("%9-3/’ )-9’"%.

1. C49:; <57:=>? &8@@8 A <57:=>7BC D=E5C 65F=>C?G8H. H:$*A

$2"-7+#6 $.’9# 3 +’9’<-.)%.-3#++-) $-$*-6+%% -2%$/3#’*$6 3 +’(-*-.-8 (.%-

3-"%+’8+-8 $%$*’)’ (--.9%+#* (x1, x2, x3) $ (-)2-+’+*#)% )’*.%&’$(-;- *’+,-.#

gij % (-)2-+’+*#)% $36,+-$*% J’3%-O%3%*# ”i

kl
, (-)2-+’+*/ *’+,-.# C%&&% Rjk

3 9#++-) $":&#’ .#3+/ +:"4.

B 9’<-.)%.-3#++-) $-$*-6+%% (-)2-+’+*/ )’*.%&’$(-;- *’+,-.# g̃ij % (-)-

2-+’+*/ $36,+-$*% ”̃i

kl
, #$$-=%%.-3#++-8 $ D*-8 )’*.%(-8, -2.’9’"64* *’+,-.

C%&&% $ (-)2-+’+*#)%

R̃jk =
ϖ”̃i

ji

ϖxk
↑

ϖ”̃i

jk

ϖxi
+ ”̃i

km
”̃m

ji
↑ ”̃i

im
”̃m

jk
, (2)

;9’ (-)2-+’+*/ $36,+-$*% J’3%-O%3%*# .#3+/

”̃i

kl
=

1

2
g̃im

(
ϖg̃mk

ϖxl
+

ϖg̃ml

ϖxk
↑ ϖg̃kl

ϖxm

)
. (3)

!-)2-+’+*/ )’*.%&’$(%@ *’+,-.-3 3 9’<-.)%.-3#++-) % +’9’<-.)%.-3#+-

+-) $-$*-6+%6@ $36,#+/ &’.’, (-)2-+’+*/ *’+,-.# 9’<-.)#=%% ϱij [8]

g̃ij = gij + 2ϱij. (4)

!-)2-+’+*/ -0.#*+-8 )’*.%(% 3 "%+’8+-) 2.%0"%>’+%%

g̃ij = gij ↑ 2ϱij. (5)

H-9$*#3"66 (4) % (5) 3 (3) % -;.#+%&%3#6$A 2’.3/) 2-.69(-) 2- 9’<-.)#=%-

6), %)’’* )’$*- .#3’+$*3-

”̃i

kl
=

1

2
gim

(
ϖgmk

ϖxl
+

ϖgml

ϖxk
↑ ϖgkl

ϖxm

)
+ gim

(
ϖϱmk

ϖxl
+

ϖϱml

ϖxk
↑ ϖϱkl

ϖxm

)
↑

↑ϱim
(
ϖgmk

ϖxl
+

ϖgml

ϖxk
↑ ϖgkl

ϖxm

)
= ”i

kl
+ gim

(
ϖϱmk

ϖxl
+

ϖϱml

ϖxk
↑ ϖϱkl

ϖxm

)
↑ 2ϱim”mkl.

(6)

P$2-"A,:6 -2’.#=%% 2-9+6*%6 % -2:$(#+%6 %+9’($-3

ϱim”mkl = ϱmpg
im”p

kl
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3/.#>’+%’ (6) 2.’-0.#,:’*$6 ( 3%9:

”̃i

kl
= ”i

kl
+ gim




ϖϱmk

ϖxl
↑ ”p

kl
ϱmp ↑ ”p

ml
ϱpk

︸ ︷︷ ︸
→lωmk

+
ϖϱml

ϖxk
↑ ”p

kl
ϱmp ↑ ”p

km
ϱpl

︸ ︷︷ ︸
→kωml



↑

↑gim
(
ϖϱkl
ϖxp

↑ ”p

km
ϱpl ↑ ”p

ml
ϱpk

)

︸ ︷︷ ︸
→mωkl

= ”i

kl
+→lϱ

i

k
+→kϱ

i

l
↑→iϱkl.

L0-,+#&#6 $%))’*.%&+/8 2- +%>+%) %+9’($#) *’+,-. #<<%++-8 9’<-.)#-

=%% [9]

Ei

kl
= →lϱ

i

k
+→kϱ

i

l
↑→iϱkl, (7)

2-":&#’*$6

”̃i

kl
= ”i

kl
+ Ei

kl
(8)

H-9$*#3"66 (8) 3 <-.):": (-)2-+’+* *’+,-.# C%&&% (2) % 2.-3-96 3/&%$"’-

+%6

R̃jk =
ϖ(”i

ji
+ Ei

ji
)

ϖxk
↑

ϖ(”i

jk
+ Ei

jk
)

ϖxi
+
(
”i

km
+ Ei

km

) (
”m

ji
+ Em

jl

)
↑
(
”i

im
+ Ei

im

) (
”m

jk
+ Em

jk

)
=

= Rjk +
ϖEi

ji

ϖxk
↑

ϖEi

jk

ϖxi
+ ”i

km
Em

ji
+ ”m

ji
Ei

km
↑ ”m

jk
Ei

im
↑ ”i

im
Em

jk
+ Ei

km
Em

ji
↑ Em

jk
Ei

im
=

=
ϖEi

ji

ϖxk
↑ ”m

jk
Ei

im
↑

(
ϖEi

jk

ϖxi
↑ ”i

km
Em

ji
↑ ”m

ji
Ei

km
+ ”i

im
Em

jk


+ Ei

km
Em

ji
+ Em

jk
Ei

im
=

= →kE
i

ji
↑→iE

i

jk
+ Ei

km
Em

ji
↑ Em

jk
Ei

im
,

%"% 3 *’+,-.+-8 <-.)’

˜̂R = →Tr(Ê)↑→· Ê + Ê· · Ê ↑ Ê·Tr(Ê). (9)

Q-.):"# (9) #+#"-;%&+# 3/.#>’+%4 9"6 ,#(-+# 2.’-0.#,-3#+%6 *’+,-.# C%-

)#+# 2.% 9’<-.)#=%% )’*.%(% 0’, (.:&’+%6 [9], -;.#+%&%3#6$A 2’.3/) 2-.69-

(-), %)’’)

R̃jk = →kE
i

ji
↑→iE

i

jk
.

B-,3.#5#6$A ( 9’<-.)#=%6) 2- <-.):"#) (7)

R̃jk = →k

(
→jϱ

i

i
+→iϱ

i

j
↑→iϱij

)
↑→i

(
→jϱ

i

k
+→kϱ

i

j
↑→iϱjk

)
=

= →k→jϱ
i

i
+→k→iϱ

i

j
↑→k→iϱij ↑→i→jϱ

i

k
↑→i→kϱ

i

j
+→i→iϱjk =

= →k→jϱ
i

i
+→i→iϱjk ↑

(
→i→jϱik +→i→kϱij

)
.

M’+,-. C%&&% )->’* 0/*A 2’.’2%$#+ 3 3%9’

˜̂R = !ϱ̂+→→Tr(ϱ̂)↑→(→· ϱ̂)↑ (→(→· ϱ̂))T . (10)
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E%))’*.%&+-$*A 2.#3-8 &#$*% -0’$2’&%3#’*$6 $%))’*.%&+-$*A4 *’+,-.# 9’-

<-.)#=%8, ’3("%9-3-$*A4 %$@-9+-;- 2.-$*.#+$*3#, 3 (-*-.-) (-3#.%#+*+/’

2.-%,3-9+/’ (-)):*%.:4*, # *#(>’ $%))’*.%,#=%’8 3/.#>’+%6 → (→· ϱ̂).

2. )49:; <57:=>? &8@@8 A D=E5C 7?D>9I578H. R#(-+ I:(# &’.’,

(-D<<%=%’+*/ J#)D 3 *’+,-.+-) 3%9’

ϱ̂ =
1

2µ

(
ω̂ ↑ ς

3ς+ 2µ
Tr(ω̂)ĝ

)
.

M-;9# *’+,-. C%&&% (10) 2.%3-9%*$6 ( 3%9:

R̂ =
1

2µ

(
!ω̂ +

2ς+ 2µ

3ς+ 2µ
→→Tr(ω̂)↑ ς

3ς+ 2µ
!Tr(ω̂)ĝ ↑→(→· ω̂)↑ (→(→· ω̂))T

)
,

(11)

&*- #+#"-;%&+- 2-(-)2-+’+*+-8 $36,% *’+,-.# C%&&% $ +#2.6>’+%6)% 2-":-

&’++-8 9"6 9’(#.*-3-8 $%$*’)’ (--.9%+#* 3 .#0-*’ [10].

3. ->?475789 15E;<>?C8-$8<@5EE?. H.% 3/2-"+’+%% :.#3+’+%8 .#3-

+-3’$%6

→· ω̂ + ϑF = 0

*’+,-. C%&&% (11) 2.’-0.#,:’*$6 3

R̂ =
1

2µ

(
!ω̂ +

2ς+ 2µ

3ς+ 2µ
→→Tr(ω̂)↑ ς

3ς+ 2µ
!Tr(ω̂)ĝ +→ϑF +


→ϑF

T
)
. (12)

B )’@#+%(’ $2"-7+-8 $.’9/ @-.-7- %,3’$*+-, &*- 7’$*A (-)2-+’+* *’+,-.#

9’<-.)#=%8 :9-3"’*3-.64* 9-2-"+%*’"A+/) -;.#+%&’+%6), (-*-./’ +#,/3#-

4*$6 :$"-3%6)% $-3)’$*+-$*% E’+-B’+#+#. S*% :$"-3%6 $3-96*$6 ( *-):, &*-

*’+,-. C%)#+# 3/&%$"’++/8 9"6 )’*.%&’$(-;- *’+,-.# 9’<-.)%.-3#++-;- $--

$*-6+%6 % $--*3’*$*3:45%’ ’): *’+,-. C%&&% % $(#"6.+#6 (.%3%,+# -0.#5#-

4*$6 3 +:"A. P$2-"A,:6 :$"-3%’ .#3’+$*3# $(#"6.+-8 (.%3%,+/ +:"4

1

µ

(
ς+ 2µ

3ς+ 2µ
!Tr(ω̂)↑→· (→· ω̂)

)
= 0 (13)

3 (-)2-+’+*#@ *’+,-.# C%&&% (12) )->+- %$("4&%*A $"#;#’)-’ !Tr(ω̂) % 2-":-

&%*A

R̂ =
1

2µ

(
!ω̂ +

2ς+ 2µ

3ς+ 2µ
→→Tr(ω̂) +→ϑF +


→ϑF

T

+
ς

ς+ 2µ
ĝ→· ϑF

)
. (14)

C#3’+$*3- +:"4 *’+,-.# C%&&% (14) % ’$*A :.#3+’+%6 F’"A*.#)%-G%*&’""#

!ω̂ +
2ς+ 2µ

3ς+ 2µ
→→Tr(ω̂) +→ϑF +


→ϑF

T

+
ς

ς+ 2µ
ĝ→· ϑF = 0. (15)

P*#(, (-)2-+’+*/ *’+,-.# C%&&% 3 "%+’8+-8 *’-.%% :2.:;-$*% 3 +#2.6>’-

+%6@ %)’4* 3%9 +’+:"’3/@ $-$*#3"645%@ :.#3+’+%8 F’"A*.#)%-G%*&’""#.
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4. )<>JK<J>? J>?47578H 15E;<>?C8-$8<@5EE? H.% -*$:*$*3%% -01-

’)+/@ $%" :.#3+’+%’ (15) $3’9’*$6 (

R̂e =
1

2µ

(
!ω̂ +

2ς+ 2µ

3ς+ 2µ
→→Tr(ω̂)

)
= 0.

T$*’$*3’++/) -0.#,-), 3-,+%(#’* 3-2.-$ - *-), 63"6’*$6 "% $%))’*.%&+/8

*’+,-. 3*-.-;- .#+;#

R̂f =
1

2µ

(
→ϑF +


→ϑF

T

+
ς

ς+ 2µ
ĝ→· ϑF

)

*’+,-.-) C%&&%. N"6 3/6$+’+%6 D*-;- +’-0@-9%)- 2.-3’.%*A 9%<<’.’+=%#"A-

+-’ *->9’$*3- F%#+(%

→· R̂ =
1

2
→Tr(R̂). (16)

B/&%$"’+%’ 2.#3-8 &#$*% (16) 9#’*

1

2
→Rf =

1

4µ
→

(
→iFi +→iFi +

ς

ς+ 2µ
gi
i
→kFk

)
=

5ς+ 4µ

4µ(ς+ 2µ)
→(→· ϑF ).

B/&%$"’+%’ "’3-8 &#$*% (16) 9#’*

→· R̂f =
1

2µ

(
!ϑF +

2ς+ 2µ

ς+ 2µ
→(→· ϑF )

)
.

L&’3%9+-, .#3’+$*3- (16) +’ 3/2-"+6’*$6, %, &’;- $"’9:’* &*- *’+,-. C%&&%

(14) +’ )->’* 0/*A #99%*%3+- 2.’9$*#3"’+ (#( $:))# *’+,-.-3 R̂e + R̂f
0’,

2-*’.% $*.:(*:./.

M#(%) -0.#,-), ,#2%$A :.#3+’+%8 F’"A*.#)%-G%*&’""# 3 3%9’ (1) *’.6’*

$*.:(*:.: *’+,-.# C%&&%, 3 *- 3.’)6 (#( 3%9 (14) $-@.#+6’* ’’ 3 &#$*% 3/-

2-"+’+%6 *->9’$*3# (16).

P$2-"A,:6 *’+,-. C%&&% 3 3%9’ (11), )->+- 3/&%$"%*A *’+,-. S8+7*’8+#

Ĝ = R̂↑ R

2
ĝ,

(-*-./8 -0"#9#’* *’) $3-8$*3-), &*- ’;- 9%3’.;’+=%6 .#3+# +:"4

→· Ĝ = 0. (17)

B ("#$$%&’$(-) ’3("%9-3-) $":&#’ $ :&’*-) (12) % *’+,-. S8+7*’8+# $-32#-

9#’* $ *’+,-.-) C%&&%.

?’*.:9+- 2.-3’.%*A, &*- (17) $ :&’*-) (13) *->9’$*3’++- 3/2-"+6’*$6 9"6

(14)

→· Ĝ =
1

2µ
→·

(
!ω̂ +

2ς+ 2µ

3ς+ 2µ
→→Tr(ω̂) +→ϑF +


→ϑF

T

+
ς

ς+ 2µ
(→· ϑF )ĝ

)
=

=
1

2µ

(
!(→· ω̂) +!ϑF +

2ς+ 2µ

3ς+ 2µ
→
(
↑3ς+ 2µ

ς+ 2µ
→· ϑF

)
+→(→· ϑF ) +

ς

ς+ 2µ
→(→· ϑF )

)
= 0.
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M#(%) -0.#,-), 2-(#,#+-, &*- (16) % (17) *->9’$*3’++- 3/2-"+64*$6 9"6 :.#3-

+’+%8 F’"A*.#)%-G%*&’""#.

!"#"$%&’($)%"

*+,-. -/0121/. !"#$% $&’()(& )$&*(+,*,*.
3145,6+0 64072781/. -&’(). %,"#$)/)01’ (’20’2’&/, 3&*.4 / 5(’,*+/$#6*.4
"(*7#/"’(& /*’,),2(&, 2&38$**.4 2 509#/"$+/,: *$2’(3;,: 2’$’6/.
&801946+ 564-48621/-46:. <$9(’$ &.5(#*,*$ & )$="$4 >(20%$)2’&,**(>( 8$%$*/3
?@A B!C <-D E 075-00459-25-00.

ADDITIONAL INFORMATION

Authors’ contribution. The authors’ contributions are equal.
Competing interests. The authors declare that they have no competing interests.
Funding. The research was carried out within the state assignment for IAM FEB RAS N
075-00459-25-00.

$&’(;<’=;<
[1] ;#$%&+%1 T. K. 9’4#+/)# =’>%"8/"0’8%5% &1’"=%5% &’-#. 9.: K#0)#, 1988.
[2] A%=0+%1 G. R. ;#8’+.)/< U. L. E-’8’+&@ 8’4#+/)/ .(-%F+@4 ."’= / *#)%+@ .%4"#+’+/2.

K%1%./$/".). K#0,+#2 )+/5#, 1998.
[3] U-/.’’1 !. !. 9’4#+/)# 0("05/4 &’-. GD$.:L*=-1% GD$AIN, 1999
[4] K’8?’1 U. J., A#-/8%1 R. V. !@1%= =/+#8/,’.)/4 0.-%1/< .%18’.&+%.&/ +#("23’+/< /*

1#"/#?/%++%5% ("/+?/(# R#.&/-72+% // L..-’=. (% &’%".(-#.&/+ / %$%-%,’). 1973. Q 10.
G. 332–337

[5] J*#+%1 K. D. N"#1+’+/2 .%18’.&+%.&/ G’+-!’+#+# / 6’-7&"#8/–9/&,’--# 1 "/8#+%1%8
("%.&"#+.&1 // I". 5’%8. .’8. 1989. Q 19. G. 9–13

[6] 92.+/)%1 !. D., A0*’1 9. J. A’%8’&"/,’.)#2 8%=’-7 =’>’)&+%< .&"0)&0"@ 0("05%(-#.&/-
,’.)%< .(-%F+%< ."’=@ // D"/)-. 8’4. &’4+. >/*. 1999. Q 40(2). G. 163–173

[7] B0$"%1/+ 6. J., K%1/)%1 G. D., H%8’+)% J. I. G%1"’8’++#2 5’%8’&"/2: 9’&%=@ / ("/-%-
3’+/2. 9.: K#0)#, A-. "’=. >/*.-8#&. -/&., 1986

[8] G’=%1 S. L. 9#&’8#&/,’.)/’ 8’&%=@ (%.&"%’+/2 +%1@4 8%=’-’< .(-%F+@4 ."’= // N9K.
1965. Q 20(5). G. 121–180

[9] K%"=’+ J. D. D"%.&"#+.&1# #>>/++%< .12*+%.&/. 9.: K#0)#. 1976
[10] A0*’1 9. J., 92.+/)%1 !. D. K’’1)-/=%1# .&"0)&0"# (%-2 1+0&"’++/4 +#("23’+/<

.(-%F+%< ."’=@ // B#-7+’1%.&. 8#&’8. 30"+. 2001. Q 2(2). G. 29–44



108 @. <.*H3IF!, 6.B. )+JH!, F. <. CKL-6F!B

REFERENCES
[1] Rabotnov Yu. N. Mekhanika deformiruemogo tverdogo tela. M.: Nauka, 1988.
[2] Godunov S. K. Ramenskiy E. I. Elementy mekhaniki sploshnyh sred i zakony sohraneniya.

Novosibirsk. Nauchnaya kniga, 1998.
[3] Eliseev V. V. Mekhanika uprugih tel. SPb.:Izd-vo SPbGTU, 1999
[4] Nemcev E. A., Galimov K. Z. Vyvod dinamicheskih uslovij sovmestnosti napryazhenij iz

variacionnogo principa Kastil’yano // Issled. po teor.plastin i obolochek. 1973. Q 10. P. 332–337
[5] Azanov N. P. Uravneniya sovmestnosti Sen-Venana i Bel’trami–Mitchella v rimanovom

prostranstv // Tr. geom. sem. 1989. Q 19. P. 9–13
[6] Myasnikov V. P., Guzev M. A. Geometricheskaya model’ defektnoj struktury

uprugoplasticheskoj sploshnoj sredy // Prikl. mekh. tekhn. fiz. 1999. Q 40(2). P. 163–173
[7] Dubrovin B. A., Novikov S. P., Fomenko A. T. Sovremennaja geometrija: Metody i prilozhenija.

M.: Nauka, Glavnaja redakcija fiziko-matematicheskoj literatury, 1986
[8] Sedov L. I. Mathematical methods for constructing new models of continuous media // UMN.

1965. Q 20(5). P. 121–180
[9] Norden A. P. Prostranstva aWnnoj svjaznosti. M.: Nauka. 1976
[10] Guzev M. A., Myasnikov V. P. Noneuclidean structure of internal stress in continuum@ //

Far Eastern Mathematical Journal. 2001. Q 2(2). P. 29–44


