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Pedepar:

1. Inceprauis Ha 3000YyTTSI HAYKOBOTO CTYyIIEHs AOKTOpa ¢inocodii 3a cnenianbhicTio 131 «IIpukiagHa mexaHika»( 13
MexaHiuHa iHXeHeHpist). -KuiBcbkuil HallioHaIbHUI YHiBepCcUTET OYAiBHULITBA i apxiTeKkTypu, Kuis 2024. B naHiit
poOOTi BIleplie IMO0Ka3aHa MOKJIMBICTb IIepeKauyyBaHHs eHeprii BiJi XBUJIEIIPOAYKTOPa O XPECTONOiOHNUX
[IOBEPXHEBUX XBUJIb B ifleasibHill pifiHi B MPSIMOKYTHOMY OaceliHi CKIHY€HHUX PO3MIpiB 3 XBUJIENIPOAYKTOPOM. Lle
[TI0Ka3aHO aHAJIITUYHO Ha OCHOBI 3aCTOCYBaHHS METOY CYIEPIIO3ULii i IEPEBIPEHO €KCIIEPUMEHTAJILHO.
BcTaHOBJIEHO 3aKOHOMIPHOCTI peryssipHUX YCTaJleHUX [I0BEPXHEBUX XBUJIb ¥ PifiMHI B IPSIMOKYTHOMY 6aceiiHi
CKIHUEHHUX PO3MIpiB 3 XBUWJIENTPOAYKTOPOM. [I0Ka3aHO iCHyBaHHS PETYJISIPHUX PEKUMIB KOJIMBAHb BIJIBHOI TOBEPXHI
piovHYU IpU OOHOMOIOBUX NTapaMEeTPUYHUX pe30HaHcax. HaBeeHo napamMeTpH, [Py SIKUX MOKJIMBI XaOTAYHi CTilKi
KOJIMBaHHS B yCepeHeHil AMHAMIUHIN CUCTeMi, [0 ONKCy€e TUHAMIKY aMIUTITy], XpeCTONOAiOHMX XBUJIb.

[To6GymoBaHO HOBUI YMCEJIBHUM JITOPUTM JJ1s1 CUCTEM i3 3aMi3HIOBaHHSM. lle ssBHU ri6puaHui MeTOx IJ1s1 CUCTEM



IvdepeHLiaTbHYX PiBHSIHD 3 3alli3HIOBAHHSM Ha OCHOBI N10J1iHOMIB HbioTOHA i popmynu Teinopa 1j1s1 HabIMKEHHS
Ha HACTYITHUY KPOK YACEJIbHOTO iHTErpyBaHHS i KlacM4HUX MeTogiB PyHre-Kyrtu. OTprMaHuil TAKUM YAHOM
SIBHU TIOPUAHUI METO/, II'SITOTO MOPSAAKY [JIs1 CUCTEM IM(EPEHIiaIbHUX PiBHSHbD 3 3aIli3HIOBAaHHSIM, HAIIPUKJIAL, 3
koedinientamu Kyrru-Hioctpema abo koediuienramu merony Jopmana-IIpuHca, 3 OLIIHKOIO TOXUOKM YUCEJILHOTO
IHTErpyBaHHS, MiIXOAUTH IJIs1 TOCJIIPKEHHS aKTYaJIbHMX Ha JAHUN MOMEHT CHUCTEM 3 3alli3HIOBAHHSIM Ha JOCUTD
BE€JIMKI, TIOPiBHSHO 3 3alli3HIOBaHHSM, IPOMIKKU 4Yacy. YMCI0BUH pO3paxyHOK CTapLIOro MOKa3HUKa JIAyHoBa i3
BHMKO—PHUC—TaH-HSIM KJIACUYHOTO aJI-rO~pUTMYy BeHeTTiHa He 3aBXIy € 33[J0BIJIbBHUM y BU—-NaJ~Ky AUHAMI4YHOI
CHCTEMHU 3 Aucunanieio eHeprii. 3pob6aeHo Mo-ar—di-Kamio 1[pOro aJropuTMy IO Aa€ 3MO-TY HiJBULIUTHU TOYHICTb
PO3PaxyHKiB i po3MKPUTH 06JIACTb 3aCTOCYBAHHS Me~TO-Ay. 3acTocyBaHHs Liei Mogudikauii 1y mozei
30yIpKEHHS XpPeCTO~I10~1i0~HUX XBUJIb Ha BiJIbHii1 TOBEPXHI PIIUHU y IPSI~-MOKYTHOMY KaHaJli CKIH4€HHO]
IOB—>KAHU i IMIMOMHY A0 3MOTY TOYHile ifeHTu(iKyBaTh Ju—~Ha-~Miu—~Hi pe>XuMU. UUCENbHUN PO3PaxyHOK
CTapLIOro NoKas3HuKa JIsmyHoBa Ha OCHOBI KJIaCUYHOTO anroputma beHeTTiHa He BpaxoBye 36iraHHs Ta po36iraHHs
TpPaeKTopill Ha XaOTUYHOMY aTpakTopi. B poboTi po3pobiieHo yHiBepcasbHUIL aJIrOPUTM, TOUHICTD SIKOTO He
3aJIEXKUTB Bif, Lii€i Ta iHIMX 0COBIMBOCTEN XaOTMYHUX aTPAKTOPIB, TaKUX SIK (popMa, po3Mip Ta CTPYKTYpa, ix
KiJIBKICTb Ta pO3TallyBaHHS y (pa30BOMY IIpocTOpi. HoBUIT anroputm N03BOJIsI€ 301IBIUTYU TOYHICTh PO3PAXyHKIB Ta
PO3MINPUTU 00JIACTh 3aCTOCYBAHHS 3a3HAYEHOI0 METOy. 3aCTOCYBaHHS 3allpONIOHOBaHOI Moaudikauii 1y Mmogeri
30yPKEHHS XPeCTOIOAi6HNX XBUJIb HA BiJIbHIl IOBEPXHi PiAMHY y IPSIMOKYTHOMY KaHaJli CKIHU€HHOI IOBXUHM i
IJIMOUHM [103BOJIS€ OB TOYHO ifeHTU(IKyBaTh AMHAMIYHI peXXuMU. Briepie nocipkeHo BIIJIMB 3alli3HIOBAaHHS Ha
IVHaMiKy XpeCcTONnoIiOHMX XBUJb. BCTAaHOBJIEHO CYTTEBICTh BpaxyBaHHS (PaKTOPIB 3aMi3HIOBAHHS MTPU NOCIIiIPKEHHI
Ha peryJispHy i XaOTUYHy AUHAMIKy CUCTEMHU 10 OIIMCY€E XPECTOIOiOHI XBuUJIi B 6aceiiHi cKiHueHux po3mipis 3

XBUWJIENIPOJYKTOPOM.

2. Dissertation on the receipt of scientific degree of Ph.D. by speciality a 131 «Applied mechanics»( 13 Mechanical
engineering). - Kyiv national university of building and architecture, Kyiv 2024. In this work possibility of pumping
over of energy is first shown from wavemaker to the cruciform superficial waves in an ideal liquid in the
rectangular pool of eventual sizes from wave maker. It is shown analytically on the basis of application of method
of superposition and it is tested experimentally. Conformities to the law of regular withstand superficial waves are
set in a liquid in the rectangular pool of eventual sizes from wavemaker. Existence of the regular modes of
vibrations of free surface of liquid is shown at one modes parametrical resonances. Parameters, at which chaotic
proof vibrations are possible in the averaged dynamic system which describes the dynamics of amplitudes of
cruciform waves, are resulted. A new numeral algorithm is built for the differential systems with a delay. This is an
explicit hybrid method for the systems of differential equations with a delay on the basis of polynomials of Newton
and formula of Teylora for approaching on the next step of numeral integration and classic methods of Runge-
kutti. The explicit hybrid method of fifth order is got thus for the systems of differential equations with a delay, for
example, with the coefficients of Kutti-nyustrema or coefficients of method of Dormana-prinsa, with the
estimation of error of numeral integration, befits for research of the actual now systems with a delay on the large
enough, comparatively with a delay, intervals of time. Numerical calculation of maximum exponent of Lyapunov
from usage classic algorithm of Benettin not always is satisfactory in case of the dynamic system with dissipation
of energy. It is done modification of this algorithm that gives opportunity to promote exactness of calculations and
extend an application of method domain. Application of this modification for the model of excitation of cross-
waves on the free surface of liquid in the rectangular channel of eventual length and depth enabled more precisely
to identify the dynamical modes. The numeral calculation of maximum exponent of Lyapunov on the basis of
classic algorithm of Benettina does not take into account running back and running approach of trajectory on
chaotic attractor. An universal algorithm exactness of which does not depend on it and other features of chaotic
arpakropis is developed in work, such as a form, size and structure, their amount and location in phase space. A
new algorithm allows to increase exactness of calculations and extend an application of the noted method domain.
Application of the offered modification for the model of excitation of cross-waves on the free surface of liquid in
the rectangular channel of eventual length and depth allows more exactly to identify the dynamic modes. First
probed influencing of delay on the dynamics of cross-waves. Importance of account of factors of delay is set at



research on the regular and chaotic dynamics of the system that describes cross-waves in the pool of complete

sizes from wave maker.
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