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BO3HUKHOBEHHE XAOCA IPH PACINTPOCTPAHEHHHA
BOJIHOBBIX ®POHTOB B HEOJHOPO/HbIX CPEJAX

Yurapes 10.B., bexsukan J1.H.

Appearing of chaos at an propagation of waves in the determined heterogeneous media to invistigation

in the general case yet it is not possible. The ray method allows to reduce partial differential equation to the
ordinary nonlinear differential equations, to which investigation it is possible to apply methods of nonlinear
dynamic of systems. The closed systems of the equations describing geometry of rays, wave front and
intensities of waves of jump of stress for volume and surface waves in a heterogeneous elastic medium are
obtained. Stochastization of rays causes a chaotization of parameters of interior geometry of wave surfaces
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and intensities of waves. It is shown, that in a case bivariate of heterogeneous media in an approximation of
cubic nonlinearity the equation of a ray is reduced in the Duffing’s equation. For stratified and periodical of
heterogeneous media of the equations are reduced in known analytical expressions, however in the general
case equations can be investigated numerically. For surface waves propagating on a free surface, the possibility
of appearing of chaos depends on an form of the metrics of a surfa e.

PacopocTpaHeHHE HECTAIMOHAPHBIX BOIH B
H30TPONIHOH HEOXHOPONHOH YIIpYyTro# cpejne Onm-
CBIBACTCHA YPaBHECHUIMHU.

GU :A'VkukGy +M(V,u] +Vjul-)’ (2)
rie Gij — METPHYECKHH TEH30p NPOCTPaHCTBA KIA
00bCMHEIX BOIH M CBOOOJIHOH NOBEPXHOCTH IS
HOBEPXHOCTHEIX BOJXH,A, U — YIPYrHE MOXYIH.

VYenoeus Ha cB060IHONM TIOBEpXHOCTH S.

Ojin; =0, x"eS )
HccrnenopaHue AEeTEPMHUHHPOBAHHOIO Xao-
Ca HENMOCPEICTBEHHO 1L CHCTEM ypaBHeHHH (1)
B 9aCTHBEIX IPOU3BOJHEIX BO3MOXHO IPOBECTH
nepexons Kk oOBIKHOBEHHBIM NHdepeHnnans-
HEIM YPaBHEHHAM C IOMONIBIO JMHAMHYECKHX,
KHHEMAaTHYECKHX, TCOMETPHYECKNX YCIOBHUH
COBMECTHOCTH Ha (pOHTE BONHEI H NPHHOHUIA
®epma.
IToryderHHEIe 3aMKHYTBIE CHCTEMEl HEAUHCH-
HEIX nEddepeHIHAIBHEIX YpaBHEHAN 1A 00BbeM-

HEBIX BOJIH HMCIOT BH)
@_(Q__l_'dlnc)m___o, “)
ds 2 ds

Ay
c=_|—, Aj=A+2n, A;=p, o=t
P
of
_dE=292_K______c’“Bg ) &)
ds 2c
200,52 ¢, 40P
9K _poK 4 ZZuBE | GoB?
ds c c
a _  dv of =
Yoy, Lo _ 9Bz (no), (6)
ds s g [3( )sar
ric@ — HHTCHCHBHOCTL CKAa4yKa HaAIIpAXe-

muH, 2, K — cpennss xpuBH3HA M rayccoBas KpH-
BU3HA, COOTBETCTBEHHO,V, T — BEKTOPHl HOpMa-
b1 KacaTgIbHOHR dpoHTYy.
o b(l b (04

Hast g™ ", gap> » DgB, €77, Cop  TAKKE
HOJXYYCHEl ypaBHEHHS.

JI14 HOBEpXHOCTHBIX BOMH CHCTEMAa YpaBHEHHH
HMEET BHJ

dlngl?
£d§+l____ig_&2_x+ld1nRX:0, (7
ds 4 ds 2 ds
din o) 022
__g22_=_4g, @229_2+3_ﬂ, (8)
ds ds c
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ar __ v, 22
—=V, =-g"x;5(nc),,, O
s s g 1,2( »2 )]

rae X — ypOBEHb HHTEHCHBHOCTH IIOBEPXHOCTHEIX
BONH, &,y — KOMIIOHCHTa METPHYECKOTO TEH30pa.

Hcenenopanue BO3MOXXHOCTH BO3HHKHOBCHHA Jie-
TEPMAHMPOBAHHOTO Xa0Ca B PAaCIPOCIPAHEHHA BOJH B
HEOHOPONHBIX Cpefax Ha OCHOBE ypaBHCHHMH (4)-(6) u
(7)-(9) ocymecTBHTE HPAKTAYECKA O9EHD CIIOXKHO.

B ciydae nBymMepHOro pacupeiclIcHAS Heo-
OHOPONHOCTH YAAETCA PACHEIHTE CHCTEMEI YpaB-
HeHuH (4)-(6), (7)-(9). Torna ypaBHeHHs WiIs JIy-
9eH 00BEMHBIX B NOBEPXHOCTHEIX BOIH yNaercs
pacCMOTPETh OTAEIBHO OT IPYTHX YpaBHCHHH.
Croxacrazanms xy4eil obycnaBnuBaeT BO3HHKHO-
BEHHE Xa0Ca B IIOBEJCHHM JWHAMHYECKHX M Ireo-
METPHYECKUX IIAPaMETPOB IPH pacHpoCTPaHEHHH
$pOHTOB O0OBEMHEIX W NMOBEPXHOCTHEIX BOJH B
HEOTHOPOLHBIX Cpeaax.

Oaykryamy y ang ayded o0beMHEBIX IPOJIOIL-
HBIX ¥ HOIIEPEYHHEIX BOIH OKOJO OCH BOJHOBOXA
(ochk X) OLVICHIBAIOTCA ypaBHEHHEM

ﬁ+£|:1+(%3—) :|f1(x,y)+

ax*  dx

AN ’
+(1+( dx] }f;( 3)=0

fi =_c‘1_3£_, 1y _l e,

dy
c=cy(x,y), a=1Lt>

(10)

rae c(x, y) CKOPOCTH BOJHEI, IS NPOJOJBRHOH
ol =/> g monepeyHo oL =7.

Pacxnansrsas pyuxman fi(x,y)> fo(x,y) B

&
dx

OKpPECCTHOCTH OCH BOJIHOBOJIa IIp¥

maM ypasuerwe (10) Kk BHIY

d? of, (x,0 *f,(x,0
Ly b Fe0 2PLE0
3 11
-y —a £ (x.0) =eF(x,y), e<<1 ’ ( )
ay3
PaccMOTpUM HEKOTOpPEIE YACTHEIE CIIy9au pac-
npelIcJIGHHX HeOZIHOpOlIHOCTI/I BHOIb OCH

BONHOBONA. B ciywae, xorga BAOIL OCH BOJTHOBO-
Ifa cpelia CIIONCTast C KyCOYHO-IIOCTOSHHEIME CBOIi-
crBaMu. Mmeem

2 oo
y L+l (+ay?)y=en 3(x—kX)(12)
dx f=—o00



df, (x,0) —? 9’ f,(x,0) =0
dy | oy ’
e EFfz(x,O) o (12)
ay3

[lepexom X XaocCy HcCIeoyeM IO IOBEICHAIO
KoppensunoHHOH PyHKumH R (r) dassr myda.

1lpu R(r) T 0 TIPOUCXOIHUT CTOXACTHU3AIHA

HauMHAA C HEKOTOPOro x». Ilepexoi K croxacTH-
YeCKOMY HIOBENEHHIO 00YCIOBICH HEPEKPBITHEM pe-
30HAHCOB.

Jlpyroil TaII nepexoa K Xaocy peay3yeTcs ik
cpelsl, B KOTOpOH HEOMHOPOIHOCTH BIONb OCH
BOJHOBOJA M3MEHACTCA NEPHOAMIECKH. Toraa rmo-
Ay9aeTcs ypaBHEHHE

d%y d dy

— 3 Y e , (13)
AL +88dx sydxcosmx

df, (x,0) -1 9’f,(x,0) -0 9’f,(x,0) _
e <5~ = b PR 3 =3
3a cyer Bamaud B ypaBHeHAM (13) npomsson-

Hoﬁd— mePeXo] K XaoTHIEeCKOMY COCTOSHHIO pe-
x

AMH3YETCA 9epe3 CTOXACTHYECKHH arTpakrop.

AganorgyasiM 006pa3oM HOXYYeHEl X UCCII0-
BaHBI YPaBHEHAA UL JIydeH B CIIydae IOBEPXHOCT-
HEIX BONH. COOTBETCTBYIONIME YPAaBHEHHS aHANO-
reragsr ypapaennam(12) w (13).

3axirogenwe:
1. Ecm npy BOSTHOBOIHOM paclipoCcTpaHEeHMH yqa
B0 OCH BOJIHOBOZA OTCYTCTBYET pacnpeace-

HUE HEOQHOPOIHOCTH, TO JIyd OCIHILUTHPYET OKO-
110 ocn. Ilpyn y9eTe HEOMTHOPOIHOCTH Ha 3TO IBH-
JKEHHE B OKPECTHOCTH PE30HAHCHOH YacTOTEI
HaKIIaABBacTCA MOIYTALMA JIyda II0 X ¥ OXpexe-
JseTcs aMIUMTYA B JTOKanu3ale JIyda JUIA CIo-
HCTOM KyCOYHO-IIOCTOSHHON Cpebl.

2. Bo Bropom cirygae BO3MOXHO CYINECTBOBAHHE

CTOXACTHYECKUX aTTPAKTOPOB, CBA3HEIX C Kac-
xaxoM Omdpypkanuii. Tpaekropus Omyxnaet B
OKPECTHOCTH CerapaTpyCHl II0Ka HE MOoNagaer
Ha aTTPaKTop.
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HOBAS KOHIEIIAS COBPEMEHHOW MEXAHHUKH
MOBHWJIBbHBIX MAIITHH

Kyssmuuxnii A.B.

In the report conditions of driving force initiation of mobile machine wheel are analysed. It is stated
that the given force emerges in consequence of correlation of processes in contact zone with base and in
pivot zone as a result of outside potential force activity.

On the basis of strict compliance with the fundamental laws it is found that outside potential force
activity is the result of potential energy change on arc of circle of angle potential. With all this, outside
potential force is directed at a tangent to the indicated circle.

Mathematical dependence is received. In compliance with that dependence multiplication of potential
energy of any point of circle of angle potential by cosine of a half of central angle of break point is

constant.

Onuoil ¥3 BaXXHBEIX TEOPETHYECKUX NpobieM
MEXaHHKH MOOWTBHEIX MAYIWH SBISCTCHA Ipolbiie-
Ma BHEIUHEH CHIEI, TIOJ AeHCTBHEM KOTOPOH OCy-
mecTBAAETCA ABMKeHHe. Hexoropeie KOHIENTY-
ANBHEIE MONIOXKEHUS, Kacaromupecs HOBOIo MOIX0-
I3 K MEXaHMKE KoJeca, ObU OIMyOIMKOBAaHE! aB-
TopoM paree [1, 2, 3]. Onrako TOCTOSHHO BO3pac-

TArONas poirk MOOWIEHOH 3HEPreTHKH B YCTOHYH-
BOM pPasBHTAW HapOIHOTO Xo3sgictBa PecryOmmxu
Benapyce Tpebyer mansHeHmero MCcCIeI0oBaHus B
JAHHOM HAIPaBJICHUU.

OgeBHIHO, YTO HEOOXOAMMBIM YCIOBHEM ABH-
XKEHHS MOOYUTPHOH MAIIWHEl ABIACTCA KPYTAIMHA
MOMEHT Ha BeOyINeM Kosece, IOX ACHCTBHEM KO-
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