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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK MaTeéMaTUYHUX MOJEJIEN Ta METOIB 1711 OIIMCY IIPOLIECIB IEPEHECEHHS B KyCKOBO-OJHOPIIHMX Tilax

CTOCOBHO 33/1a4 BU3HAUEHHSI HAIPY>KeHO-1e(pOPMOBAHOI'O CTaHy MIlIHOCTI Ta IapaMeTpPiB CTPYKTYpHU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of mathematical models and methods for description of transport processes in piecewise
homogenecus solids conceming to determination of stress-strained state, strength and structure pframeters

Pedepat yKpaiHCBKOIO:

MeTto1o po6oTu 6yJ10 pO3BUHYTH MaTeMaTHU4YHi MOZEJIi, 1110 ONMCYIOTh B3a€MO/i0 30BHIIIHIX TEIJIOBOTO i
I1(y3ifHOrO NOTOKIB Ta yJIbTPA3BYKOBOTO BUIIPOMIHIOBAHHS 3 T10JIEM HAIPY>KE€Hb y KyCKOBO-OQHOPIIHUX TBEPIUX
TiJIax CTOCOBHO 3a/1a4 HEPYHMHIBHOTO BU3HAYEHHS HANIPYKE€HO-1e(POPMOBAHOTO CTaHy LIMX TiJl Ta ifeHTuikauii
napaMeTpiB ixHbOi CTPYKTypH. [I06ynoBaHO MaTeMaTUYHy MOZeJib HesliHiiHoi audysii 3apsakeHol JOMIIIKY y
HaIliBIIPOBIIHUKY 3 YPaXyBaHHAIM BIUIMBY BJIACHUX HAIIPY>XEHb i BJJACHOTO €JIEKTPUYHOTO 110JIsl. PO3BUHYTO TEOPIiIO
iHTerpasibHOI aKyCTONPY>KHOCTI [1711 TPMBUMIPHOTO HAIIPY>KEHO-e(POPMOBAHOTr0 CTaHy y TBEpAOMY Tiji. Ha ii
OCHOBI OTPUMAaHO iHTerpaJsbHi CIiBBIIHOIIEHHS aKyCTONPY>KHOCTI, 10 TIOB'A3yI0Th PO3MO/Iil KOMIIOHEHT TEH30Pa
HaIpY>XEHb B3[,0BXK HAIPSIMKY [TOLIMPEHHS yJIbTPAa3ByKOBOTO IPOMEHH i3 10ro (ha30BMMU NTapaMeTpaMu. Y paMKax
pO3pobiIeHUX Mojiesiell chOPMYJIbOBaHi IIpsSMi Ta OOEpHEHI 3a7ja4i HEPYHIBHOIO BU3HAUYEHHS HAIIPY>KEHO-
nedOpMOBAHOro CTaHy Ta ifeHTudiKalii mnapameTpiB CTPYKTYpH 06'eKTiB. PO3p0o6ieHO aHaMiTUYHI i YMCI0Bi METOOU
Ta QJITOPUTMU PO3B'SI3yBaHHS LMX 331a4. [3 BUKOPUCTAHHSIM CTBOPEHMX aJITOPUTMIB BUPILIEHO MTPAKTUYHi 3a4ad4i
30KpEMa, YMCEJIbHO PO3B'SI3aHO0 3a/a4y IIPO B3a€MOIiI0 TEIIOBUX IIOTOKIB i3 HAIIPY’)KEHUMU TBEPIOUMU TiJIlaMMU.
Cdepoto 3acTocyBaHHS Pe3YJbTATIB AOCIIIPKEHDb € HEPYIHIBHI METOY BU3HAUYEHHS HEOJAHOPIGHOTO HANIPYKEHO-

1eOpMOBAHOrO CTaHy TBEPAUX TiJ Ta ineHTUdikalii napameTpis iXHbOI CTPYKTYypH.

Pedepar aHI1iliCbKOIO:

The objective of research work was to develop mathematical models describing the interaction of external heat
and diffusive flows and ultrasonic radiation with strained piecewise-homogeneous solids regarding to the
problems of stress-strained state non-destructive determination and structure parameters of these objects
identification. A mathematical model for nonlinear diffusion of charged impurities in semiconductor has been
developed. The model takes into account the effect of diffusive intrinsic mechanical stresses and electric field on
the diffusion flow. The theory of acoustoelasticity for the case of 3-D inhomogeneous stress-strained state of the
elastic medium has been developed. On this base the integral acousticity relationships, connecting the
distributions of stress components on the line of ultrasonic beam propagation with its phase parameters have been
obtained. In the framework of the developed models direct and inverse problems for inhomogeneous stress-
strained state of solids non-destructive determination and parameters of their structure and identification have
been formulated. Analytical and numerical methods and algorithms for solving of these problems have been
developed. With the use of the developed algorithms some particular problems of diffusive and heat flows
interaction with strained solids have been numerically solved. The domain of application of the obtained results is
the non-destructive methods for inhomogeneous stress-strained state of solids determination and parameters of
their structure identification.
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