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AnHotanus. VccnemoBaHsl JByMEpHBIE OOpaTHBIE 3aJadll pAcCEesTHUA Ui BOJHOBOTO YpaBHEHHS
aKyCTHKH, COCTOSIINE B OINpPENEICHUN IUIOTHOCTH M aKyCTHYECKOTO HWMIIEaHca Cpenbl. Y CTAaHOBIEHO
HEOOXOJMMOE M JOCTATOYHOE YCJIOBHUE OJHO3HAYHOW pAa3pEIIMMOCTH 3THX 3a7ad B (opMe 3aKOHA
COXpaHeHHUs dHeprur. [[okazaHo, YTO 3TO YCIIOBHE 3aKIIOYAETCS B TOM, YTO JIJIS JTFOOOTO WUMIYIHCHOTO
HCTOYHMKA KOJICOAHHH, PACIIONIOKESHHOTO Ha TPAHUIIC TOIYIUIOCKOCTH, IIOTOK SHEPTUU PACCESIHHBIX BOJIH
MEHBIIIe TIOTOKAa SHEPTHH BOIH, PACTIPOCTPAHAIOIINXCS OT TPAHMIIBI ATOW IONYIUIOCKOCTH. TeM caMbIM
MOKA3aHO, YTO IS OOpaTHBIX TUHAMHYECKUX 3aJlad PACCesHUs aKyCTUKH W T€OPU3NKH B Ciydae
BBITIOJTHECHUS 3aKOHa COXpaHeHI/Iﬂ 3HCpFI/II/I BO3MOXHO onpe,ueneHHe ynper-HHOTHOCTHBIX napaMeTpOB
cpensl. Jloka3aHo, 9TO 1O JaHHBIM OOpaTHOW 3aJadd pacCesHhs BO3MOXKHO IOCTPOHTH KaK BPEMEHHOM,
TaKk W TIyOWHHBIA paspes3bl cpenpl. [lodxydeHHBIE pe3ylbTaThl MO3BOJISIOT 3aMETHO PACHIMPHTH Kiacce
MaTEMATHUYCCKUX MOI[GJIeﬁ, I/ICHOHLSyCMLIX B HACTOsIICC BpCMﬂ HpI/I pCHICHI/II/I MHOFOMeprIX O6paTHI)IX
3aJ1a4 Ha3eMHOM CEHCMHUKH.

Abstract. Two-dimensional inverse scattering problems for the wave equation of acoustics on determin-
ing the density and acoustic impedance of the medium were studied. A necessary and sufficient condition
for the unique solvability of these problems in the form of the energy conservation law is established. It is
proved that this condition is that for each pulse oscillation source, located on the boundary of the half-
plane, the flow of energy of the scattered waves is less than the energy flux of waves propagating from the
boundary of the half-plane. This shows that the inverse scattering problems of dynamic acoustics and geo-
physics in the case of the law of conservation of energy is possible to determine the elastic-density
parameters of the medium. It is proved that it is possible to construct both time and depth section accord-
ing to inverse scattering problem data. The results allow to considerably extend the class of mathematical
models currently used in a solution of multidimensional inverse scattering problems in surface seismic.
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