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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHyHUX pyopHK: 30.17.51

Tema gucepranii:
1. MaTemaTnyHi MOAeJIi rigpoarHaMiyHO] B3aeMOJii Tijl B IOTOL.

2. Mathematical models of hydrodynamical interaction of bodies in the flow.

Pedepar:

1. O6'eKT - rifpoAVHAMIYHI TI0JISI Ta CUJIM, 10 BUHMKAIOTh IIPU ITOTEHLIMHUX YU BUXOPOBUX TeUisX imeanpHOIl pinuHu
y 00J1aCTSX CKJIaiHOI reoMeTpruyHOi popmu. MeTa - po3pobKa MaTeMaTUYHUX i YMCeNbHUX MOJesieil
rigpoJrHaMiuyHMX ITpo6JieM Ha OCHOBI 06UKCIIIOBA/IBHOI TEOpii MOTeHLialy Ta 3aCTOCYBaHHS iX O PO3PaxyHKy
riIpoAuHaMIYHOI B3aeMOgii. MeTonu - 4yrcesibHE MOJEJIIOBAHHS IIPOAVMHAMIYHMX I10JIiB HA OCHOBI 3aCTOCYBaHHS
METO[IiB 06YNCIIIOBAJIbHOI Teopil oTeHuiasny. TeopeTuyHi pe3ysibTaTu - 3aPOIIOHOBAHO TPY HOBi BUCOKOEe(EeKTUBHI
QJITOPUTMU METONY TPAaHUYHUX €JIEMEHTIB; CTBOPEHO HOBUY IiJXiJl O BU3HAYEHHS B3a€MOJii IOTOKY PiAvHY 3
MaJIoMacITAGHUMU 00'€KTaMU; YBEAEHO HOBE MOHSTTSI BUXOPOBO-IUIIOJIbHO]I [I€JIEHN; BUSBJIEHO iCHYBaHHS HOBOTO
TUILY CTIKOCTI JUCKPETHUX BUXPOYTBOPEHD "y CEHCI XMapU"; BUABJIEHO HOBE ABUILE HECTIMKOCTI CUCTEMU

€JIEMEHTIB y [TOTOLi HAATJIMHHOI PiiVHM 110 BiIHOIIEHHIO [I0 IollepeyHux 30ypeHb. [IpakTiyHa LiHHICTb -



CTBOPEHHSI HOBUX KOMIIJIEKCIB IPOTpam Jij1s1 pO3paxyHKy TiipoAHaMivyHOi B3aeMOii, 1[0 MOXKe 6yTH KOPUCHUM 1J1s
OPraHi3aliil TEXHOJIOTIYHOTO Ta IPUPOJLOOXOPOHHOTO HAIPSMKY, IIPY PO3paxyHKax TifpOoAUMHAMIYHUX NIPOLIECIB 3
KiHEMaTMYHUMU 94 T€OMETPUYHUMHU 0CO6MBOCTAMU. Cdepa 3aCTOCYBaHHS - HaBYaJIbHUI ITPOLIEC, IPOEKTYBAHHS

PaKeTHO-KOCMIYHOI T€XHIKU, TipHMYO-30aradyBajibHe BUPOOHUIITBO.

2. An object is the hydrodynamic fields and forces which arise up at potential or vortical flows of ideal fluids in the
complex shape domains. An aim is development of mathematical and numeral models of hydrodynamic problems
on the basis of computational potential theory and application of them to the calculation of hydrodynamic
interaction. Methods are a numeral calculation of the hydrodynamic fields on the basis of application of
computational potential theory. Theoretical results - three new high-efficiency algorithms of boundary element
method are proposed; the new approach is created for determination of interaction of fluid flow with small-scale
objects; a new concept of dipole-vortex sheet is introduced; an existence of new type of stability of discrete vortex
structures "in sense of cloud" is found out; a new phenomenon of instability of the element system in the
superfluidic flow with respect to transversal perturbations is found out. A practical value is creation of new
program complexes for the calculation of hydrodynamic interactions which can be useful for organizations of
technological and environment protection direction, at the calculations of hydrodynamic processes with
kinematics or geometrical singularities. An application field is an educational process, design of space-rocket
technique, ore mining and processing production.
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