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B BUIe
dU = N1 dr—++Qdr. (7.60)

" HenocpexcTBeHHBIM BHIUMC/ACHHEM MOXHO HpPOBEPUTH, UTO

Qdr—= [—;— rotU, dr] ,
a ChAexoBaTeJbHO,

dU:ﬂdr+[—;—rotU, ar]. (7.61)

PaccmatpuBas oTHocuTeabHble cMemenus dU Touexk B OKpeCTHOCTH
TOYKM r, moJayuuslieft B pe3yipTaTe nedopmauuu cmewienue U (r), 3ame-
yaeM, uyro: 1) ecau rotU==0, to, B cuay (7.61), oTHOCHTe/bHbE CMe-
menng dU npoucxoxar 3a cuer uuctoft medopmaumuu; 2) ecam we J =0
(1. e. BCe 3JeMeHTH MaTpuUpl TeH30pa [l paBHB HY.JI0), TO OTHOCHTE/b=-
nble cMeleHus dU npoMCXOXAT 3a CUET 4YUCTOrO NOBOPOTA.

§ 8. INoae reHsopa

1. loae tensopa. Auseprenuns TeHsopa. Ecau kancooid moue M
nexomopotd obaracmu G npocmpancmsa nocmagien 8 cOOMaem-
cmsue mensop (L;;), mo zogopam, umo 8 o6racmu G 3a0ano nore
meH3opa (Lif) *), npy 3TOM NpPeanoaaraeTcd, YTO KOOPIHHATHI L,j TeH-
30pa ABJAITCA OnpeneeHHBMU QYRKLUAMY KOOpAHHAT Touku M (x|, X:, X3).

XapaxTepHeIMH npuMepaMud TeH3OPHHX noJed ABAAIOTCA noJe TeH3opa
Zedopmau#t ¥ nose TeH3Opa HanpsKeHuH B ynpyrom Teje, nOXBepr-
weMca xedopMalyy, Tak Kak HaupsxeHHOe M AeOpMUPOBAHHOE COCTOA-
Huf TaKOrO Tena B Pa3JUUYHHX ero TOuKax (X, Xy, Xg), BOOOLie COBOPH,
pas3auynkbL.

I[lycte xoopannate L;; Tensopa (L,;) MMeOT HenpepbiBHblE UACTHHE
NPOM3BOIHEIE NEPBOrO MOPANKA MO X, Xy Xg.

CocTaBuM ¢ noMOUWbI0 MATPHLH TeH30pa

Ly Ly Ly
ILi| =\ Loy Lop Log (7.62)
Ly Ly Ly

BEKTOPDE
Li=1Lje —+ Le,+ Lize,, )
Ly = Lye, + Lyes—+ Loge,, (7.63)
L3=1Lge;+ Lyey+ Lyge,

*) Ias onpejeneHHOCTH Mbl MMeeM B BHAY HOJAE TeH30pa BTOPOLO paHra.
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Husepeenyueld mensopa (L;)) nass8aemcs 8exmop

) _ 0L, | 0L, | OLy (oL oL, 0Ly,
vl =gt + gt + e =T+ e+
oL,

oL, oL, dLlS 0Lza 0Laa .
(G G G et (G T4 e =

= (div (L)), &, 4 (div (Lm )2 € + (div (Lm )sey  (7.64)

910 onpenenenne auBeprenunn Tensopa (L;;) asagerca popMaibHbiM.
HymHO npoBepuTb, MMeeT M OHO MHBApPDHMAHTHBIH XapakTep, T. e.
ABAAETCS AN ONpele/ieHHad TakuM o0pa3soOM [MBepreHuMs BEKTOPOM MAH,
YTO TO e CaMoe, TEH30pPOM nepBOro paunra. Mrak, HyxHo npo-
BEpPHUTH, UTO BENMUMHbI

. oL;
(div(L;)), = ()x[l -

06pa3yioT TeHzop NepBoro panra. Mueem
3

OL,;
0)(2

oL ;; .
+G&, =123 (169

. N\ OLy; ,
(div(L;)), = ()x’:, i=1,2, 3.
) k=1
IepetineM k noso#t cucreMe KoopmunatT Ox x,x;. B noso#t cucreme
3 3
. / 8 oL, O O 9L,
(@ (L)) =Y~ =), )‘ . (7.66)

m=1 *m m=1

Ho, kax u3BecTHO, MaTpuua, o6paTHad MaTpHLE ||a,,|| noayuaercs npo-
CThIM TpaHCIOHUpoOBanuem [ a;,|[, nostomy
3

fn= X Cmnkm: (7.67)
n=
B cuny onpenenenns Tensopa BTOpPOro pamra uMeeM
3 3
mj = ;l 121 W@y L (7.68)
[Moacrasnaa soipawenus (7.67) u (7.68) B (7.66), noayunm
3 3 3 3
. ‘ \ \* \' OL,;
Wiv(L;))); = Z 2 Zamnamkaﬁ W’::

a

mnimk

I
b &
7l
&
| m—

Jm
T
4;00
\__’/

OLg; |
0x, |~

3 3 3 3 3 3
QR N N Y oLki V) " OL;; ! X
=Z L“/’i<zaﬂk 0y )=Zaﬁ< ()x’: =Zaﬁ (div (L7) )is
. . ;

i=1 =1 i=1
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HNOCKOMbKY
3 1 npu n=k
v- =23 — ’
m‘_—dl amuamk 6nk { 0 npu n -+ k.

4TO ¥ TpeGOBANOCH NOKA3aTh.

2. dopmyaa Octporpaicxoro pias nods teHsopa. IlycTs KoOpIH-
Hatet L;;, i==1, 2, 3, j=1, 2, 3, ten3opa (L;;) uMewT HenpepniBHbie
NPOM3BOHBIE MNEepPBOr0 nOpALKa B 3aMKHYTOH OrpaHuuyeHHOH oO6naacTn
Q- 09, rpaHuuel KOTOPOH ABAAETCA KYCOUHO-TARIKAA MOBEPXHOCTH Og,
YAOBAETBOPAOLLAA YCAOBIAM, NPH KOTOPHX YCTaHABAMBAETCHA ClpaBeqIy-
BOCTb OGHUHOH ¢opMmyan OcTporpaickoro. IlycTs, majnee, n — enuHnu-
HLA BEKTOp BHelIHEH HOPMAMM K NOBEPXHOCTH, a mpoussenenue n(L;;)
ofpasyerca Tak e, Kak B cOOTHOWwenny (7.49") 06pasosuiBanocs n(p;;).
Torna uMeer MecTo ¢opmy.ia

ffn(L,,) do:fffdiv(Lij)d(o, (7.69)
60 Q

KOTOpas uuraercd Tak:

ITomorx mensopa (L”) 4epes 3AMKHRYMYIO NOBEPXHOCMY Oy pABex
MPpOoinoMYy urmezpary om Ousepzenyuu mensopa L;; no oGseny Q,
O2PAHUYEHHOMY 3MOIl NOBEPXHOCMDIO,

TTomorxoxm menzopa (L;;) uepe3 nosepxHocms og HA3LIBAETCA MHTE-
rpaa, crosuaft B nesoft uacth (7.69).

dopmyna (7.69) naswpaeTcs men3opHoli gopmyrof Ocmpozpad-
CKG20.

HoxasaTenbctBo dpopMyan (7.69) cBOAKTCA K IpUMeHEHHIO OObIY-
HOH Gopmy i OcTporpaackoro K Kamao#l cocrasagiomedt sexropa n(L;;):

[ [ndo=

e

=e1ff[L”cos (. x))~+ Ly cos(n, xp)—+ L, cos(n, x3)] do—

—}—e2ff[L12 cos(n, x,)— Lyycos (n, xo)—- Lyycos(n, x,)] do—-
GQ

e, f f [Ligc0s (n, x,) 1 Lygcos(n, xo) -+ Ligcos(n, x4)}do=

(9]

=e [ [ [diviipndote [ [ [@vLi))do+
Q Q

+e3fff(div(L,.,))3 du)=fff(div(L,j))du).
Q Q
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3. YpaBHeHHa aBMweHHs CIJIOMHON cpeabl. [IpuMennM TeH30pHYIO
dopmyay Ocrporpanckoro K BBIBOAY YpaBHeHuA ABHIKeHMA CIVIOUIHOM
cpelbl. BblieanM MbICAeHHO 3MeMeHTapHy o 064acTs B ABHXKYIENRCA CIIOLI-
no#t cpene (puc. 7.4) u nHammuieM Aad Hee BTOPOH 3axon Heiorona, pac-
cMarpuBas obnactb 2, 3amOMHEHHY0 MAcCCOH, KaK MATepHadbHYI TOUKY,

d Ll
P2 — d‘t, _pr—i—/"/ p, do. (7.70)

(3aech p— O6beMHas WAOTHOCTH Maccsl, £ —o6beM o6aactn (Q),

f — oObeMHas cnia, NPUXOAAAACS HA €IMHHMLY MacChi, p, — HanpmKenue

Ha 3JeMeHTapHOH nAowaike dO € €AMHWUHBIM HOPMA/MbHBIM BEKTOPOM I.)
TTOBepXHOCTHBIH HHTErpan B npa-

BO# uactu pasencTBa (7.70) pasen Z,

{pr,,do={gfnndo=
=f9ffdivﬂdw=

_—_elfff(div M), do— 7
Q

&

+e2fff(divﬂ)2dw+
2

Z;

+e3fff(div Myde, (7.71) Puc. 74,
Q

rae Il —rTensop nanpmienufi. TlpuMeHss K KaXKIOMY W3 MHTErpanos
B npaBo#t uactu paseuctBa (7.71) TeopeMy O cpelHeM, NOAYYUM

[ [ p,do=eQdiv D +eQ(div Iy +e@(div T, (7.72)
o0
Moxacrasags 1ot pesyabtar B (7.70), mensa na Q u nepexond K npegeay
npu Q— M (upn crarusannn Q x Touke M), HOAYUHM ypaBHeHMe ABH-
MeHus CIVIOUIHOH cpenpl B BeKTOpHoﬂ dopMe:
07 v —pi+ divIl. (7.73)
B npoexkuuax Ha ocu KOOleﬂHaT BEKTOpHOe ypaBHenue (7.73) pac-
NaJlaeTCd HA TPH CKAJIAPHBHIX YPaBHeHMS:

dv, 9pyi opsi P
g dt =of1+ 0x, + 0x, -+ 0x; °
0 0 0
oG =0fy Lt Gy o, (7.74)

dv 0 0 0
o7 dta _pf3+ [713 + [723 —*_ d[;:: .




