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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:
1. UncenbHe MOZEIIIOBAHHA TeYil iflealbHOI HECTUCIMBOI PiIMHY B 00JIaCTAX 3 Pi3HOTUIIHUMY HEITPOHUKHVMU

pPyXoMumMu rpaHuLIIMHA

2. Numerical modeling of flows of ideal incompressible fluid in domains with polytypic impenetrable moving
boundaries

Pedepar:

1.V nuceprauii y3arasbHeHa HesliHiliHa MaTeMaTUYHa MOJIEJIb, 1110 JO3BOJIS€ BPaXyBaTH YTBOPEHHS HOBUX
eJIeMeHTIB HecTal[ioHapHOi Teuil ifjealbHOI HeCTUCIMBOI PiAMHY B 00J1aCTi, 1110 1ePOPMYETHCS], 3 PI3BHOTUITHUMU
HENPOHUKHUMU PYyXOMUMH I'PaHULISIMU. JI7151 YUCEJIBHOTO PO3B'SI3aHHS CUCTEMHU CUHTYJISIPHUX iHTErpo-
IrndepeHLiMHUX PiBHSHB, 1110 ONUCYIOTh Te€Yii piAMHYU B 00J1aCTAX 3 BiIbHUMU TPAHULISIMU TIOJIiNTy CEPENOBULI,
YIOCKOHAJICHUH Ta y3araJbHEHUH MeTO[ AUCKpeTHUX ocobnnsocter (MIIO). OnepskaHo GopMyJty AJis1 BUSHAYEHHS
XapaKTEePUCTHUK Tedii 3aJIe5KHO Bijf| IIBUIKOCTI yTBOPEHHS HOBUX €JIEMEHTIB IPaHNLb. BCTaHOBIEHO 3HAYEHHS
JIOKAJIBHOTO "pafiiyCy OUCKPETHOCTI" BUXOPY [JIs1 BUNIAJIKy JOBLJILHOTO PO30UTTs IpaHulli. BusHaueHi 0OMe>XXeHHs Ha
BuxkopuctanHs MJJO sk 3a reoMeTpieto 0671aCTi Tedii, Tak i 3a yacoM iCHyBaHHS PO3B's3Ky B npefcrasiaeHHi MJJO. Lle

I03BOJIMJIO 3MEHIIUTY [TOXUOKY BUBHAYEHHS XapaKTEePUCTHUK Teyvii y BHYTPILIHIX TOUYKax 06J1acTi, IPOJOBXKUTHU



IIpOLIeC MOJIEJIIOBAHHS 10 MOMEHTY 3MiHU 3B'I3HOCTI 061acTi. JJocimpKeHi AUHaMiKa BUXOPOBUX CTPYKTYP, e(PeKTr
dopMyBaHHS CTPYMUHHUX 6P N3KOBUX Tediil, B3aeMo[Iil Ta sedopmallii rpaHulli, [0 BUSBJSIOTECS Y IIpoLiecax
IIPOHMKHEHHS KPi3b BiJIbHY I'PaHHUILIIO Ta €BOJIIOL] BiIbHOI rpaHulli. BuB4eHoO siBUllle IEpeOyL0BU XBUJIbOBUX

CTPYKTYP IiCJ1 CXJIONYBaHHS IIOPOKHUHY Ha BiJIbHIN ITIOBEPXHI.

2. In the thesis, a non-linear mathematical model is generalized, which permits to consider creation of new
elements of non-stationary flow of ideal incompressible fluid in a deformable domain with polytypical
impenetrable moving boundaries. For numerical solution of a system of integro-differential equations describing
fluid flows in domains with free boundaries of media, the method of discrete singularities (MDS) is generalized and
updated. A formula is obtained for determination of flow characteristics depending on velocity of creation of new
elements. A local vortex "discretion radius” value is determined for the case of arbitrary partition of the boundary.
Restrictions for the MDS application are defined, both on the flow domain geometry and on solution existence in
the MDS representation. It allowed to reduce the error of determination of the flow characteristics within the
domain, to continue the process of modelling to the moment of domain connectedness change. Vortex structure
dynamics, effects o f jet spray flows creation, of the boundary interaction and deformation apparent in the
processes of penetration through the free boundary and of the free boundary field are investigated. The
phenomenon of reconstruction of wave structures after collapse of the cavity on the free boundary is studied.
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