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Pedepar:

1. B nuceprauii cpopmyiboBaHa 3a1a4ya B3aeMO/Iii IOTYKHOTO JIA3€PHOTO iMITyJIbCHOTO BUITPOMiHIOBAHHS 3
[IOBEPXHEIO TBEPAOI PEYOBMHU HA OCHOBI IIOBHOI CUCTEMMU PiBHSAHb MEXaHIKY CYLIIJILHOTO CepenoBulla. BilMiHHOIO
0COOJIMBICTIO 3371a4i € Te, 11J0 IPaHUILIsl PO3PUBY OJJHOUACHO € MeJKelo NOAiNy MK TBepZolo 1 razoBoio dpazamu. Y
HaMOiIbII 3arajbHOMY BUTJISIZ CPOPMYIbOBAHO BCi TPaHMYHI YMOBHU 6ajIaHCy: IOTOKY MacH, IIOTOKY iMITyJIbCY i
IIOTOKY eHeprii. PO3po61eH0 MEeTOINYHO €AVHUH MifXif, 10 PO3B'sI3aHHS BCixX 33/a4, 110 BUHUKAIOTh [IPU
MOJeJIIOBaHHI PyHHYI0Y0i Ta HEPYyHHYI040i 0OpOOKM IIOBEPXOHb MTOTY)KHUMU IIOTOKaMu eHeprii. Y nuceprauii
1100yJOBaHO 3arajibHy TEOPETUYHY MOJIEJIb, KA OIMCYE NPOLieC YTBOPEHHSI KpaTepa Ha NOBEPXHi PEYOBUHU i,
Ii€l0 IOTYKHUX iMITyJIbCiB BUIPOMiHIOBaHHSI. OTPMMAaHO CUCTEMY HEJIiHIMHUX NU(pepeHLiabHMX PiBHSIHB!
PIBHAHHA IMHAMIKU IPUIIOBEPXHEBOTO TUCKY Ta PiBHAHHSA OVHAMIKM YyTBOPEHHS KpaTepa. Lig cucrteMa Bu3Hadae

IIpoLeC YTBOPEHHS KpaTepa Ha [IOBEPXHi pe4oBUHU. [IpoaHanizoBaHa B guceprallii InHaMika IPUNIOBEPXHEBOTO



TUCKY I10Ka3aJ1a, 110 MOT0 MOBEJiHKA CYTTEBO 3aJIEXKUTh Bif] ITapaMeTPa, KU XapaKTepU3ye B3aEMOZII0
30BHILIHBOI'O BUIIPOMIHIOBAHHS 3 BUIIAPYBAaHUM 3 OIIPOMiHEHOi IOBEPXHi razoM. TakoX y po60Ti OTpuMaHo
3arajibHe BU3HA4YEHHS AVMHAMIKY TEMIIEPATYpU [IOBEPXHI PEYOBMHU Ta [IPOBEIEHO aHAaJIi3 IOPOrOBUX 3HAYEHD, SIKi
PO3IISAIOTh MiXK CO6010 PYVMHIBHUM i HEPYHHIBHUI BIIJIMB BUITPOMIHIOBAaHHS, 110 iHTEHCUBHOCTI Ta JOBXWHI
IMITyJIbCY B 3aJIE5KHOCTI BiJl XapaKTEPUCTHK ONPOMIHIOBAHOIO Martepiaiy, i B epiy 4epry Bif IIOTJIMHAIbHOI

3[,ATHOCTI IIbOTO MaTepiainy.

2. In this thesis, the problem of interaction of intense pulsed laser radiation with a solid surface is formulated on
the basis of a continuum mechanics equations set. The distinctive feature of this problem is that the rupture
boundary simultaneously is an interphase boundary between solid and gas. All boundary conditions, namely the
condition of a mass flux balance, impulse flow balance and energy flow balance are formulated more generally. A
unified methodical approach is designed to the solution of all problems arising when modeling the operation of
destroying and not destroying handling surfaces by intense streams of energy. In a thesis the generalized
theoretical model which describes the process of a crater formation on the surface of the substance under
powerful radiation pulses is constructed. We have formulated the system of nonlinear differential equations which
are characterized, in the main, by gas parameters and described the dynamics of a crater formation and dynamics
of a near-surface pressure. This system in general determines the process of a crater formation on the surface of
the substance. The influence of the parameter responsible for the gas-radiation interaction on pressure is
analyzed. Analyzing the dependence of pressure on the pulse length, we showed that an enlargement of a plasma
plume has a great influence on pressure dynamics.In the thesis the general solution of temperature dynamics of a
substance surface is obtained. The threshold values as to the intensity and length of a pulse depending on
characteristics of the irradiated material, and first of all on an absorptivity of irradiated materials, are also
examined.
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