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YK 539.3

OCECUMETPUYHUHN HATNIPY)KEHO-TE®@OPMOBAHUM CTAH Y TLJII
3A PO3TAT'Y OBMEKEHUMUA NIEPEMIIEHHAMMUA HA
HECKIHYEHHOCTI

Birauiii 'AJIA3IOK, Ipuna BYBHSIK

Jlvgiecvxuti HayionanvHull yHigepcumem imeni leana @panka,
eyn. Yuisepcumemcoka, 1 79000 Jlveis, Ykpaina

Po3B’s13aHO0 OCECHMETPUYHY 3aJady TEeopil MPYKHOCTI 32 OAHOBICHOrO PO3TArY OOMEKEHUMHU
HEePEeMIIICHHSIMH Ha HECKIHYEHHOCTi. 3’sCOBAaHO, LIO TAaKWM CTaH pPIBHOBAard MOXIIMBHH 3a
ICHyBaHHS Y IUIOLIMHI CHMETpii BHYTPIUIHBOIO MEKOBOTO IIapy 3i CTPUOKOM DOTHYHHX
HaIpy>KeHb Ha MOBEPXHSX, SKi HOro 0OMEKYIOTh.

Kniouogi cnoea: iHTErpajnpHi PIBHSHHS MEPLIOrO POAY, MEKOBHH LIap, CTPHOOK NOTUYHHX
HaIpy)KeHb, 0OMEXCHI [IepeMillleHHs Ha HECKIHYEHHOCT.

Jnst  mocmimkeHHs HaNpy)KEHO-Ie(OPMOBAHOTO CTaHY B HEOOMEXKCHHX TilaX 3
JIOKATI30BaHUMH HEOJHOPIJHOCTSIMH 3a3BHYail  3aCTOCOBYIOTH METOJ CYIEpPIO3HILIH
OCHOBHOT'O CTaHY, 3yMOBJICHOT'0 Y TUJIi HABAHTa)KEHHSIM Ha HECKIHYEHHOCTI 1 0J]aTKOBOTO,
SIKMH CIIPUYMHEHHWH HasBHOIO HEOIHOPIIHICTIO, Ma€ JOKaJIi30BaHUN XapakTep i 3aHUKA€ Ha
HECKIHYEHHOCTI. Y LIbOMY pa3i 32 OCHOBHHIA HAlpyXEHHUI CTaH B TiJNi 0€3 HEOMXHOPITHOCTI
[1, 2, 3] BubuparoTh cTaH, sSKWHA BUHWKAE BHACIIJOK 3aJaHHI HAa HECKIHUYCHHOCTI
HaIPY)KEHb CTaJIol IHTCHCUBHOCTI. 3a TaKUX OOCTABHH MEPEMIIIICHHs Y TiTI 3pOCTalOTh Ha
HECKIHYEHHOCTI 3a JIHIHHUM 3aKOHOM, IO CyNEepeYuTh JiHIHHIN Moneni aedhopMOBaHOrO
TBEPJIOro TiJa.

Jani mogaeMo MaTeMaTHYHY MOJENb OCECUMETPUYHOrO JiepOpMyBaHHS IPOCTOPY
OJTHOCTOPOHHIM PO3TATOM CTaJMMH IEPEMIllICHHSIMA Ha HECKIHYEHHOCTi. 3’SICOBaHO, IO
TaKWi CTaH piBHOBard MOKHA peai3yBaTh MEBHUM 3aKOHOM PO3IMOJLTY HEJIeHH 00’ €MHUX
cun [4] y mromuHi cuMetpii. Takok TOBEIACHO, IO 3aBXAU ICHYE 3aKOH DPO3MOILTY
00’€MHHX CHIJI, 32 SIKOTO HOPMaJIbHI HAalpYKEHHS Y MEeBHIH 00NacTi IUIONMHU CUMETPIi €
cramuMu. OCKUTBKH PO3MOALT 00’€MHHX CHJI Y IUIOIIMHI CHUMETPii 3yMOBIIOE iCHYBaHHS
cTprOKa JIOTUYHUX HAINPY)KEHb Y pa3i epexoay i€l IUIOMIMHYU B30BXK HOpMali 110 Hel, TO
3a O3HAYeHHsM [S5] IS TMJIOIIMHA € TOBEPXHEI0 PO3PUBY MapaMeTpiB IOJS IEpIIOro
TIOPSIKY - BHYTPIIIHIM MEKOBHM IIAPOM.

1. Po3B’s130K piBHSIHb CTATUKU 3 MeJ€HOI0 00’€EMHUX CHJI i 0€3MOMEHTHHMX UM OJTIB.
OpHOpigHUN TIPY)KHUE TPOCTIp BiHECEMO /O UWIIHAPUYHOI CHCTEMU KOOPAWHAT

(Ra,b,g) 1 BB2XaTUMEMO, IO IIiJ J€I0 30BHIIIHHOTO HAaBAaHTAKEHHS Yy IPOCTOPI
peaNi3yeTbCd OCECUMETPUYHUM CTOCOBHO OCI Yy HampyXeHO-Ae(OpMOBaHUH CTaH.

HenynboBi KOMIIOHEHTH BEKTOpa MPYXHOTO MEpeMiIleHHs Ru, (a,g) i Ru, (a,g), a

TaKoX IXHI YACTMHHI MOXimHl j , (a, g)e T.u g 1 J g(a, g)e il azp (npyxHi KyTH
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MIOBOPOTY JIiHIHUX €JIeMEHTIB, MapaJieIbHUX 10 OCedl o Ta 7Y, BIIIOBIJHO) O3HAYHMO Yy

poCTOpi | g| i 0 imigmopsiIkyeMO yMOBaM CUMETpIi i aHTucUMeTpil

u, (- 2)= u, (.8 ), (a- )= -, (0.2} "
j a (aa' g): 'j a (aag)Sj a (a,- g): 'j a (asg)'
Tyrq, i9 ¢ - OIepaTopy nudepeHIifoBaHHs 3a ¢ 1 Y, BiAMOBIIHO.

Toxi mMoxHa cTBEpIKYBaTH, O O€3pO3MIpHI KOMIIOHEHTH U, (a, g) iu < (a, g)

BEKTOpa MPYKHOTo NepeMilieHHs 3a yMOB (1) € po3B’si3KaMu  PiBHSIHB CTATHUKH MPY)KHOT'O
Tija B IATIHAPUYHUAX KOOPAWHATAX

kzﬂaq+ 2ﬂgwb - d(g)Xa (Cl )’
4,0~ 279, (aw, )= d5(e)Y, ()

qle Tenena 00’ eMHuX cun X (a ) i 0E3MOMEHTHHUX JUIONIB X < (a ) 3aJlaHa iHTerpajamu

)

Xankemns
T
X, (a )= 2k2T }?}ZA (x)- xB (x)g% (ax)dx,
o 3)
Xg (a )= 2k2T xB (x)’o (ax)dx,

CTOCOBHO (DYHKIIii

Q= a4, o)+ 10, o
r
2w, € (rotu)b = Tou, - Tu, =jg(a,g)- Ja(a,g),

1 BU3HAYAIOTh HANPY)XEHO-Ie(OPMOBaHHI CTaH y MPOCTOPI 31 CTpHOKaMHu y muiomuHi y=0

nepeMilieHb Ug (a,iO) , IPY)XKHUX KYTiB IOBOPOTY/ , (a,i 0), J o (a,iO), a TaKOX
AOTHYHHX HANPYXKCHB § (a,x0).

V Bupasax (2)-(4) nosnaueno k* = (I + 2m)/m= 2(1- n)/(l - 2n),meh piv
crani Jlsme # xoedinient [Tyaccona; 3(y) id}"(g) - nenbra-¢yHKis Jlipaka Ta ii moxinHa;

R-mapamerp i3 po3MipHICTIO TOBKUHH (3rOJ0M Pajiyc IIOCKOi HEOAHOPIAHOCTI); J (x) -

¢yukuii beccenst nepmoro poxy nopsnky s; A(E) ta B(E) - TBipHi ¢yHKIIT 00’ eMHUX CHIT 1

€3MOMEHTHHUX JIUIIONIB, SIKi BU3HAYAIOTHCS 30BHIIIHIM HABaHTaXEHHAM Y rutoniuHi y=01 €
0 , 0
(i3UYHIMH YMOBaMH 3a/1a4i.
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SIKI0 cKOpHUCTaTHCS TpaBWiIaMd JU(EpEHINIOBAaHHS Y3arajJbHCHUX (QYHKINNH [6]
sign¥(g )= 2d(g)./(g)d¥(g)= f(0)d¥(g)- fH0)d(g), T0  OGesmocepentbOO
ITiICTAHOBKOIO MOYKHA [IEPEKOHATHCS Y TOMY, 110 (DyHKIIT
T T
q(a,g) = Zd(g )T xB (x)/o (ax)lx - 27 x4 (x)z x‘g‘JO (ax)dx,

0 ; 0 5)

w, (a,g) = kzsigngT XA (x)? x‘g‘Jl (ax)dx,
0

€ PO3B’S3KaMM CHCTeMH piBHSHB (2) i3 mpaBoto yactuHowo (3). 3a BimoMuMH (QyHKIISIMA
q(a, g) iw, (a, g) 3 cucreMu JudepeHIiaTbHUX pPIBHSIHb NEPIIOro MHOpAAKy (4)
3HANIEeMO KOMIIOHEHTH BEKTOpa MPYKHOTO MepeMillleHHS

T

U, (@,g)= - [(F* + DA G- xB H§ Y4, (axHdx +
’ r (6)

+ (k2 - DlglT x4 (x)e gLy, Cax)Hdx,
0

T T
Uy (a,g) = signg xB (x)z x‘g‘JO (ax)dx + (k2 - l)gT xA (x)z x‘g‘Jo (ax)dx ,
0 0

Ta BUPa3H NPYKHUX KYTiB IIOBOPOTY

T T
74 (a,g)= - signg x’B (x)e x‘g‘.]] (ax)dx - (k2 - 1)|g|T x%4 (x)e x‘g‘Jl (ax)dx,
0 0

jg(a,g)= signg T ;?kZA (x)- xB (x)g%/] (ax)dx -
0 ()
- (k2 - 1)|g|T XA (x)e x‘g‘Jl (ax )dx.

0

BukopucraBmm 3akon ['yka Ta mepmmii Bupas (4), oTpuMaeMo KOMIIOHEHTH TEH30pa
Hanpy>KeHb

T
S g (a,g)= 2m{T x%lél (x)- zB (x)gll x‘g‘JO (ax)dx +

+2m(k2- 2)d(g)TxB (x)’o(ax)dx- (k2 - 1)|g|Tx2A (x)e'x‘g‘Jo(ax)dx},(S)
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it r r 1
S 4a (a,g) = m{(k2 - 2)§2d(g)T xB (x)/o (ax)dx - 21 x4 (x)e x‘g‘JO (ax)dx%—
b 0 0 B

bI

-aT ;(kz + I)A(x)- xB (x)glI "‘g‘“yo (ax)- J, (ax)§x+

T
ta (k- 1)g|pxd ey Eligg (ax)- T, (ax )gixy:

Saa (a:8)F sy (@:8)+ 54 (a.8)= (3 + 2m)Q,
r

Saq(a:g)e mgg(a,g)+j o (a,g)p= 2m§signngik2A (x)- xB (x)gll X‘g‘Jl (ax )dx

0

- (k2 - l)gT x*4 (x)e x‘g‘.]] (ax)dx%. 9)

Omxe, srigHo 3 mogannam (5)—~(7) i (9) dymxuii w, (a, g), U, (a, g), 74 (a, g),

j g(a, g), S g (a, g) MICTATh (YHKIIO CTpUOKa signy, mo H JOBOJUTH CIYIIHICTh

c(OpMYJIHOBAHOTO TBEPKEHHS, MPUYOMY CTPHOOK JOTHYHHX HamnpyxeHb (9) €
MeXaHIYHUM BHSBJICHHSIM BHYTPIIIHHOTO MEXOBOIO IIapy.

2. ®opMyJIOBaHHA 3ajadi npo aeOpMyBaHHA TijJa NPH Po3TA3L 00MeKEHHMMH
nepeMilleHHSIMH Ha HecKiHYeHHOCTI B30B:K oci Y. OCKUIBKM 32 CHMETPUYHOIO
HABaHTA)KCHHS Ha HECKIHYCHHOCTI IUIONIMH cUMeTpii y=0 He 3MIIIyeThCcs y HampsMi oci v,
TO BiAmoBiaHO 1o noaaHHs (7) TBipHa QyHkuii B(§)=0, a TBipHY dyHKIiI0 A(E) 3a1aM0 Tak:

xA (x)= uge' pxz/(kz - 1), (10)
0

IS ug - IoCTiliHa BCJIMYMWHA, p>0— napaMeTp, SKMH € 3BCACHOKO MEXaHIYHOIO

XapaKTEPUCTUKOIO BHYTPIIITHHOTO MEKOBOTO IIapy Y IUIOmuHI y=+0.
3a nomanuaM (3) dyukuis A() (10) Oyne BU3HAYATH TaKWUi 3aKOH PO3MOIUTY TEICHH

00’emuux cun X, (a ) y mnouwmsi y=0

2,071 2,0
u 2 4k“u 1 x _a?
X, wa>= = gll(;e P J (ax)dx = o ngéll - e %pg, (11)
4k2u® ) )
npudomy pu a ® I X, (a )= 5 £ _ | 3aHMKAE HA HECKIHYEHHOCTI.
k- la

Omxe, nomanus (11) MOXXHa TpakTyBaTu SIK MaTeMaTHYHY MOJEIb BHYTPILIHHOTO
MEXOBOT0 APy — MaTepialbHOI OBEPXHI PO3PHUBY MAapaMETPiB HOJIS IIEPLIOTO HOPSIKY.
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Tenmep 3a Bimomoro ¢yHkmiero A(E) 3HalgeMo yci XapaKTEPUCTUKU HANpyXeHO-
ne(hOpMOBAHOTO CTaHY, 5K il BIAMOBIIAIOTH

T T
+1 o e i 0 - -
u, (a,g)= - e 1ugTe P x‘g‘Jl (ax)x dx + ug|g|Te P X‘g‘Jl (ax)dx,
B 0 0
T
ug(a,g)= uggT e'pxz'x‘g‘.lo(ax)dx. (12)

0

OCKIJIBKY T10J1€ TIepeMillieHb Y IPOCTOpi BU3HAYEHE, TO 00YMCINMO 3a HomaHHsAMH (6),
(8) 1 (9) yci XapaKTEepUCTHKH HaIrpy:KeHO-1e(OpMOBAHOTO CTaHy 3a I'YCTUHH PO3IOMLTY
(10) 00’emHuux cui y momuHi y=0

2w T
Q(a,g)= - e _g 1Te'px2'x‘g‘Jo(ax)dx ,
0
k2u0 r 2
w, (a,g)= e gl signg e P x‘g‘Jl (ax)dx, (13)
B 0
nu® '

Saa (a’g): -

]
p g {3(k2— I)Te'pxz'x‘g‘;lo(ax)dx— (kz— I)Te'pxz'x‘g‘,]2(ax)dx—
-1 0 0

r
B (k2 - 1)|g|T Xe'pxz_x‘g‘}?o(“x)' J, (ax)gx},
0
r

2"’”2 T - px2- x‘g‘ > - pxi- x‘g‘
sgg(a,g): e 1{Te J o (ax)dx - (k - 1)|g|Txe I, (ax )dx},
0 0
2 0 T
Sag (a’g): _ kzn/ugl {kZSIgngT e'sz_ x‘g“]] (ax)dx _
) 0
r 2
- (k2 - l)gT xe ¥ x‘g‘.]] (ax)lx}. (14)

0

Inrerpanu y noganusx (12)—(14) xapakTepuCTHK HanpyXeHO-1e(OPMOBAHOTO CTaHY y
MPOCTOPI MOXYTh OyTH OOYHCIEHI YHUCIOBUMH METOJAaMH, IPOTE 3a MEBHUX 3HAYEHb
apryMeHTIB BOHM BU3HAYAIOTh SIBHI 3aKOHH PO3MO/LTY.

3.3akoHH poO3MOALTY XApPaKTePHUCTHK HaNpPyKeHO-1eOpMOBAHOI0 CTaHy Yy
mwrommui y=%0. fxmo y=0, T0 3 momanp (12)—(14) XapakTepuCTHK HaIPY>KEHO-
nehOpMOBAHOTO CTaHy OAEPKUMO, 1110

U, (a,i0)= 0;
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K+ 1
K- 1

_ (k2+1)uga /4p Xy X
IR Al L 7% R 7% S
o r u° 5

2 _ Y p o mer/ W
Oe” J (ax)dx e 1\/} IO%ApHﬁ
o T

k* T
w, (a,£0)= ik unge 2 (ax)dx = ikzl_l - 1- e %pgj (16)

mzo S G S YDV

2m * 0
gg(aiO) (k _1)Oe1’J(ax)dx (2_1)\/7 /P[ )KaApHi

2}1’]{ or 2}1’]{2 0
sag(a,i0)= i(k—ui”Te pr (ax)dx_ 8 1%1_ %pgl (17)

ne 1,(x) — moaudikoBani Gpynkuii beccens nepuroro pony.
Amnani3 3axkoHiB posnoainy (15)—(17) xapakTepucTuk HanpyxeHo-1e()OpMOBAHOTO CTaHy

T
u, (a,i0)= - uOTe'p"2 - (ax)dx =

Q(a iO)— -

saa (a,i0)=

y TiommuHi y=0 CBiJMUTh PO TE, 110 KOMIOHEHTA W, (a ,* 0) BekTopa € i BiATaK TOTHYHE

HATIPY)KCHHA S, (a,i 0) MAalOTh CTPHOOK y IIonmHi y==%0 mix Jac 11 mepexoay B3IOBK
HOpMayi 10 Hel, M0 € MEeXaHiYHMM BHSBJICHHSIM ICHYBAHHS BHYTPILIHBOIO MEXOBOTO
miapy. Ockinbku 00’eMHa AedopMartis Q(a,i 0) 1 pamialbHEe HOpMajbHE HAIPYyXCHHS

“ (a,iO) Bi’€MHI, TO MOXXHA CTBEP/UKYBATH, IO MEXKOBHMU IIap € CTHCHYTHM B
pamialbHOMY HampsAMi 1 PO3TATHYTHM Yy HOPMAJbHOMY HAOpsAMi HOPMAaJbHUMH
HATIPYKCHHAMH § (a,i0)> 0,"aO Jf]O,f )

4. AcHMIITOTHKA HAaNPYKeHO-1e()OPMOBAHOIO CTAHY Y IUVIOIMHI Y==0 npu a—co.
BignosigHo no momaub (15)—(17) 3HaiimeMo MOBEIIHKY XapaKTEPUCTHUK HAMpPYKCHO-
neopMOBaHOTO CTaHy y mionuHi Y==+0, xe o—o0. OCKiUIbKY [7] IPU BETUKUX 3HAYCHHSIX

o pu a ® T

. . . e’
aprymenTy Momudikopani ¢ynkuii beccens [, (x ) € ,
N 2px

OTpuMaeEmMo, 110
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K+ 1)ul
u, (a,i0)= - %= const ,u, (a,i0)= 0; (18)
1’ Hul
= . __ & . = .8 .

Qus0)= - G 0= 2

0( 2 _ 2)1 2”’”0 1

_ g = . s

S aa (a,iO) (k2 1) a’ S gg (a,iO) (kz l)a

2,0

sag (a’:to): - M—ugl' (20)

Omxe, BinnoBigHO 10 acumnToTHK (18)—(20) HanpyxeHo-1e(hOpMOBaHOTO CTaHY MOKHA
CTBEPKYBATH, 10 PajialbHE NEPEMIIEHHS U, (a,i 0) y mwionmHi y=+0 € BiJ’eMHHM i

MOCTIHHMM Ha OE3MEXHOCTI, 1 He 3aJIeKUTh Bia mapamerpa p>0. Pemra xapakrepuctuk
HaIpPy)KeHO-1e()OPMOBAHOIO0 CTaHy y IUIoHMHI y=*0 (MEKOBOMY Iapi) 3aHUKAIOThH SIK

a™ ',y TiM unci i cTpuGOK OTHYHMX HANPYKEHb.

5. Hanpyxxeno-nedopmoBanuii ctan y mpocrtopi Ha oci cumetpii 0=0. Sxuio a=0, To
inTerpanyu y noganssx (12)—(14) o0YMCIIOIOTH TOYHO 1 MOXKHA OTPUMATH 3aKOH PO3MOALTY
XapaKTEepPUCTUK HaIpyKeHO-7eopMOBaHOro cTaHy Ha oci cumerpii o=0 mpocTopy.
3okpema,

r g7
0.6)= 0.u (0.8)= ulgme P ey = 40,2 " py ey o
ua(ag)_ aug(ag)_ MggTe x_ugg\/g -1 Tp B ( )
0
w, (0,g)= 0, sag(O,g)= 0,
2
2u0 ' 2 2u§ engD >I<|g|a
1 ! ’

e P el = g’
T (_Ep

Q(Oag): - (22)

k-1 k2

s
o Elighe e

*lel rlel
R R

ne D, — dyskuii mapaGonigHoro HMIiHApPa 3 aCHMIOTOTHKON [7] HpH BENHKHX X

0,g)=-2
aa(g) Wg\/g

D_, (x)@e_x%x'" .
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BukopucraBm acUMNTOTUKY (YHKIIA [apaOoiyHOr0 IMNIHApPA TPU  BEIUKUX
3HAYEHHSX apryMEHTy, 3Hai/eMo BiINoBiaHO 10 mogank (21)—(23) noBeniHKy mapamerpis

HaNmpyXeHo-7eh)OpPMOBAHOTO CTaHy Ha oOci cuMmerpii a=0 mpocTropy mpu | g| ®T .V

IbOMY pa3i OTpUMA€EMO, 10 IMPU BEINKHUX 3HAYCHHAX Y

u, (O,g)= O,ug(O,g)= ugsigny, (24)
u’
Q Oa = - —g_aw Oag = Oa (25)
( g) - 1|g| b( )
(- 2) 2 1)y
0g)=0, s, (0g)= - 2m’ M- =2
sag( g) sgg( g) Wug |g| ?_I k2 2 gZE
1 4 »opn
5,.(02)= - 2W§|—§+ —’2’% (26)
g|ﬂ b

OTxKe, BIANMOBITHO OO OTPUMAHUX acUMNTOTHK (24)—(26) mapamerpiB HalpyXeHO-

neopMOBaHOTO CTaHy TPU Y—00 MOXHA CTBEpP/KYBAaTH, IO KOMIIOHEHTa U < (O,g)

BEKTOpa NPYXXHOTO TEpeMillleHHsT Npu | g| ® T € nmocrilinoro, a BCi iHmi mapamerpu

- 1 .
HaIpYyXeHO-1epOPMOBAaHOTO CTaHy 3aHHUKAIOTH SK | g| . Y upoMmy pa3i HOpMasbHE
HalpYKEeHHA § (0, g) < 0 i€ cruckyBajbHUM " |g| O JI7]0,T ), HOpPMAaJIbHE HalPY>KECHHS

S o (0, g), K po3TaryBaibHe (20) y miomuni y=+0, npu MEeBHUX 3HAYEHHAX 3MiHHOI | g|
3MIHIOE 3HAK 1 CTa€ CTUCKYBIBHUM. lle IJIKOM Y3ro/pKyeThes 3 (DYHKINEIO SBUINA,
OCKIbKH 00’ eMHa medopmartis Q (a, g) BiAMOBiHO 10 moaaHHs (13) e Bil’€éMHO0 Y BCiX

TOYKax IPOCTOPY.

6. UucyoBuii aHami3 i 00roBopeHHs1 pe3yJbTaTiB. 32 OTPUMAHUMHU pe3yJIbTaTaMu
NPOBENIM  YHWCIOBE JIOCHI/DKEHHS HAlpyXeHO-IepOopMOBaHOrO CTaHy y Tim 3a
PO3TATYBaHHIM OOMEKCHUMH MEPEMILIICHHAMHU Ha HECKIHYCHHOCTI.

Ha puc. 1, 2 300paxeHo po3nois Harpy»eHb npu g = 0 Ui pi3HUX 3HAYEHB P.
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7. BuUCHOBKH. 3anpolOHOBaHO MaTeMaTHYHY MOJIENb OCECHMETPHYHOTO HAIpYXKEHO-
ne(OpMOBAHOTO CTaHy y MPOCTOpi 3a OOMEKEHHX IEPEeMIllleHh Ha HECKIHYCHHOCTI.
3's1coBaHO, 110 TaKMi CTaH PIBHOBArM MOMJIMBUHA 3a ICHYBaHHS y IUIONIMHI CHUMETpIi
MEeJIeHN  pafiajibHO CHPSIMOBAaHMX OO €MHUX CHJI, SKi € MaTeMaTUYHOK MOJIEILII0
BHYTPIIIHBOIO MEXKOBOro mapy. MexaHiYHUM BUSIBOM BHYTPIIIHBOIO MEXOBOI'O ILIapy €
CTpHOOK IOTHYHUX HAIPY)KEHb IPH HOro Imepexoi B3AoBk HopMmaii. JloBeneHo, 1o 3a
MEBHUX MEXaHIYHUX XapaKTePUCTUK BHYTPIIIHHOIO MEXKOBOTO IIapy, PO3MOILI
HOPMaJIBHUX PO3TATYBAaJbHUX HAINpPYKEHb y HbOMY Yy TEBHIH 00nacTi € OJIM3BKHM [0
crajoro. lle BiAMOBiNAa€E KIACHMYHUM YSBJICHHSM MPO PO3TAT MPOCTOPY CTAJTUMHU
HANpPY)XEHHSAMH Ha HECKIHUYEHHOCTi. 3ampolloHOBaHy MaTeMaTH4YHy MOZENb MOXHA
3aCTOCOBYBAaTH B y3arajJbHeHid 3amadui Caka, KOJM Ha HECKIHUCHHOCTI 3aJaHO CTaji
TiepeMilleHHsI.
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OCECUMMETPUYHOE HANIPSI)KEHHO-IE®OPMUPOBAHHOE
COCTOSAHME B TEJIE ITPU PACTSI’)KEHUU OI'PAHUYEHHBIMU
HEPEMEIMEHUAMUA HA BECKOHEYHOCTH

Butanuii I'AJIA3IOK, Upuna BYBHSIK

JIveosckuii Hayuonanvuwlil ynusepcumem umenu Meana @panxo,
yr. Yuueepcumemckas, 1 79000 Jlve06, Yxpauna

Pemena ocecumMerpuuHas 3ajada TEOPUM YIPYrOCTU 3a OJHOOCHOIO PaCTSKCHHUS
OTPaHUYCHHBIMHU TICPEMEIICHUSIMHA Ha OCCKOHCYHOCTH. BBIICHEHO, UTO TaKOE MOIOKECHHE
paBHOBECHSI BO3MOJKHO 3@ CYIIECTBOBAaHHSA B IUIOCKOCTH CHUMMETPUM BHYTPEHHETO
MOTPAHUYHOTO CJIOA C IPBLDKKOM KacaTelIbHBIX HAIPSKEHUN Ha IMOBEPXHOCTAX,YTO €ro
OrpaHUYMBAIOT.

Kniouesvie cnosa: MHTErpallbHble YpaBHEHHsI MIEPBOT0 poja, MpeaeTbHbIN CI0M, CKayoK
KacaTeJIbHBIX HAMPSHKCHUH, OrpaHUYCHHBIC TIEPEMEIICHUS Ha OCCKOHCUHOCTH.

AXISYMMETRICAL TENSION-DEFORMED STATE IN BODY
STRETCHED BY LIMITED DISPLACEMENTS DEFINED AT INFINITY

Vitaliy GALAZYK, Iryna BUBNYAK

Ivan Franko National University of L viv,
Universytetska Str., 1 79000 L viv, Ukraine

Elasticity theory problem for the body which is axial symmetrically stretched by the
limited, defined at infinity displacements has been solved. It has been revealed that such
equilibrium state is feasible in the case of existence of the internal boundary layer which is
located in the plane of symmetry and has shear stresses skip on its limiting surfaces.

Key words: integral equations of the first kind, boundary layer, jump tangential stress,
displacements defined at infinity.
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