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Pedepar:

1. O6’exT mociXeHb — rinpoaepoAHaMidyHi IPOLLECH, BUXOPOBI Ta LUPKYJISLIiMHI Tedii, BifpuBHiI €(peKTH pe>XUMiB
0OTiKaHHS, CTpyMeHeBi siBuia. OCHOBHOI METOI0 IUCEPTaliliHOi poO0TU € PO3B'a3aHHS HAyKOBO-TIPUKJIATHO]
rpo6JsiemMu MigBUIeHHS e(PeKTUBHOCTI MOJIe/II0OBaHHS a€POTiIPOAMHAMIYHUX MPOLIECiB Ta CUCTEM HIJISIXOM
ypaxyBaHHS iX 0COOGIMBOCTEN i CIlelliaIbHAX BJIACTUBOCTEH, CTBOPEHHS TEXHOJIOTIN MOJIe/II0BaHHS, IPUIATHUX [JIs
3aCTOCYBaHHS B KOMITIOTEPHUX CUCTE€MAaxX ITPOTHO3YBAHHSI TA KEPYBaHHS! LIBUIKOIJIMHHUMMU [IPOLIECAMU B
peanbHOMY MacTabi yacy. B po60Ti BUKOpUCTOBYBa/IMCh METOIM MATEMATUYHOTO aHaJi3y Ta MaTeMaTUYHOI
(pisuku, 06YMCII0OBaNIbHI METOIM, @ TAKOXX METOAM Teopii po3amipHOCTell Ta 1TabopaTOPHOro MOIeI0BaHHS. Briepie
PO3p06JIEHO METOL0JIOTII0 IOOYA0BYU 00YMCIIIOBATIbHUX TEXHOJIOTIH, 3llaTHUX 3a6€311€YUTU MOJIEJIIOBAaHHS 332 YMOB
p€asIbHOTrO 4Yacy; 3alipoOIIOHOBAaHO HOBY METOM0JIOTIIO ONUCY UMPKYJIALIMHOL TeYii Ta TPOLeCiB MacoOIlepeHOCY y

mapi cCKiHueHHOi TOBUIMHYU HAaBKOJIO [IEPELIKO/L; PO3PO6IEHO 00YMCIIIOBAJIbHY TEXHOJIOTIIO0, 110 6a3yeThCs Ha



IACKPETU30BaHUX MOJEJISIX CUHTYJIIPHUX Ta TiNEPCUHIYSPHUX IHTETPaJIbHUX [IPENICTaBIeHb, METOJIAX Ta
aJIrOPUTMAaX MEPETBOPEHHS CUCTEM IUCKPETHUX OCOOIMBOCTE; CTBOPEHO HOBUN METO[ Ta aJITOPUTM
MIepEeTBOPEHHS CUCTEMU IUCKPETHUX OCOOINBOCTEN 111 KOPEKTHOT'O 00YMCJIEHHS 3HaYeHb XapaKTePUCTUYHUX
(DYHKUil MaTeMaTUYHUX Mogesel. [lepeTBOPEHHS CUCTEMY AUCKPETHUX OCOOJIMBOCTEN € OCHOBOIO HOBOTO METOLY
BM3HAYEHHS 3HaY€Hb JIOKAJIbHUX Ta PO3IOAIIEHNX JUHAMIYHMX XapaKTEPUCTHUK IIPOLIECY, 110 OOMPAIOThCH i3 BKe
icHyl0uMX PO3B'sI3KiB BUXiHOI KiIHEMaTHUYHOI 3a51ayi, 1110 HaJla€ MOXKJIMBICTb SIBHOTO BU3HAUEHHSI BIJIUBIB PyXOMOCTI
Ta 1e(OPMOBHOCTI I'PaHU1lb, HECTALIOHAPHOCTI Teyii, BipuBy Ta BUXOPOYTBOPEHHS. Pe3ynbrat po60TU MalOTh
HayKOB€ 3HAaYE€HHS [IJIs1 PO3BUTKY TEOPii MAaTEMaTUUYHOTO MOJIEIIOBAHHS, 1711 CTBOPEHHS HOBUX HEJiHIHUX
MoJeJsiell Ta 0OGUNCIII0BAIbHUX TEXHOJIOTIH, 3 BUKOPUCTAHHSIM METOIiB NUCKPEeTU3allii CUHIYJISIPHUX iHTerpaJiB Ta
aJITOPUTMIB IEPETBOPEHHS CUCTEM JUCKPETHUX 0COOJIMBOCTEN, NJIsl OCiIKeHb MPOLECiB B riIpoaeporHaMIlli.
Peanizanis 3anporoHOBaHOI B AucepTallii METOL0JI0Tii T06Y0BY MOesIel Ta 06YUCIOBAIBHUX TEXHOJIOTIN
I03BOJISE CTBOPIOBATH CUCTEMU KOMITIOTEPHOTO IIPOrHO3YBaHHSI, IPOrPaMHO-MOIEJIO0Y] CUCTEMH iH)KeHEPHO-
TEXHOJIOTIYHOI'0 IIPU3HAYEHHS (IIPOEKTHO-KOHCTPYKTOPCHKOIO 3aCTOCYBaHHS), SIKi 3aTHI HiACUINTU
IIPOTHO3YBAaHHS METOAOM MOJEJIIOBAaHHS Pi3HOMaHITHUX IIPOLECIB /1J151 32CTOCYBAaHHS B CUCTEMaX PEaIbHOTrO 4acy.
Po3pobJeHi B fucepTaniiiHiil po60Ti MaTeMaTU4YHi MOJieJli, METOJIY, aJITOPUTMU, OOYMCIIIOBAJIbHI TEXHOJIOTII Ta
METOJI0JIOTYHI Migxoau 6yJI0 BIIPOBAIKEHO, 110 MiATBEPAKY€EThCS BillIOBIIHUME aKTaMU. BUKOpHUCTOBYIOTHCS B
KOMITIOTEPHHUX CUCTEMAX €KCIIPeC-IIPOTHO3yBaHHSI IBUIKOIIJIMHHUX aepOrigpoiHaMiuHUX MTPOLIECiB, IpU
BM3HAYEHHI 32 YMOB P€aJIbHOI0 Yacy JUHAMIYHMX [IapaMeTpiB aeporiipoAMHaMiYHUX [IPOLECIB Ta SIBUIL, [IPU

BM3HAYEHH] BIIJIMBIB PyXOMOCTi Ta 1e(OPMOBHOCTI I'PaHUIlb, HECTALliOHAPHOCTI Tedii, BifpuBYy Ta BUXOPOYTBOPEHHSI.

2. In the dissertation work, the actual scientific and applied problem of increasing the efficiency of mathematical
and computer modeling in forecasting systems and providing real-time control of fast-flowing processes is solved.
Increasing the efficiency of modeling is achieved through the methodology of constructing models based on
singular integrals, which take into account only the main dominant factors of phenomena and processes, through
the use of improved discretized models, new methods, computational algorithms and computational technologies
suitable for use in predictive systems and in decision support systems in real time. The use of the method of
singular integral equations for constructing models of dynamic processes, constructing discretized models of mass
transfer, based on Lagrangian principles of observation and adapted for use with computational algorithms, makes
it possible to create effective computational technologies intended for use in computer systems for forecasting
and controlling fast-flowing processes in real time. A laboratory stand and a methodology for laboratory studies of
unsteady circulation flows in a plane curved channel with obstacles in the range of Reynolds numbers have been
developed O ooRe ol.5 bl04 . Laboratory verification of models makes it possible to extend the applicability of the
discrete singularity method to new classes of applied problems. A new method and algorithms for transforming a
system of discrete singularities have been developed for the correct calculation of values of discretized integral
representations with singular integrand functions. New computational technologies have been created, in which
methods and algorithms for transforming a system of discrete features are applicable, a method and algorithms for
calculating local and distributed dynamic characteristics and actions, at arbitrary points of the flow region, in
which the deformation and motion of the boundaries of the region are taken into account, together with
separation phenomena, as well as discretized models of mass transfer and advection based on Lagrangian
observation principles. Computing technologies are intended for use in modeling computer systems of engineering
and technological specialization (design, information and analytical systems for decision support and control of
fast-flowing processes): - to carry out pre-design studies in high-rise construction, to determine aerodynamic
effects on structures and structures, to identify manifestations of aerodynamic interference, to zonate territories
according to the level of comfort; - to carry out pre-design studies in hydraulic engineering, to determine the
hydrodynamic effects on hydraulic structures and structures in sea areas, to identify areas with increased intensity
of hydrological processes; - for systems for predicting hazardous hydroecological consequences of possible
accidents and disasters in sea water areas and water areas of straits, in order to ensure realtime control of
emergency response and threat prevention means; - when conducting research to identify modes of effective
functioning of new designs of rotors in wind / hydropower. A new mathematical model of a three-dimensional



vortex structure has been developed, which has its own topological characteristics - nodes and links that affect its
stability. The model is suitable for investigating meteorological phenomena such as tornado / tornado. Using the
method of computer simulation, the emergence of the effect of the inversion of the jet, which flows from the
confuser with a given shape of the hole, is revealed. The conditions for the occurrence of inversion in jets are
determined. A catalog of jet inversion for confusers has been created, with a set of holes of arbitrary shape.
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