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1. Kprotuenko [I.B. YTouHeHi maTeMaT4Hi MOJeJIi 171 BOCIiIP)KEHHS BIILBHUX Ta BUMYIIEHUX KOJIMBAaHb PilUHU B
pesepByapax. — Kanidikanifina HaykoBa npals Ha [1paBax pykomnucy. Jlucepranis Ha 3000yTTsI HQyKOBOTO CTYIIE€HS
nokropa pinocodii 3a cnenjansHicTio 113 [IpukiagHa MaTeMaTHKa. — XapKiBCbKUI HalliOHAIbHA YHIBEPCUTET
pazlioesneKTpOHiKY, MiHiCTepCTBO OCBiTU i HayKu YKpaiHuy, Xapkis, 2023. Y pisHUX iHKEHEPHUX rajys3sx, TaKuX, sIK
aBiaby/lyBaHHs, paKETHO-KOCMiUHa TE€XHiKa, EHEPreTUKa IOBITPSIHUX YCTAaHOBOK, TPAHCIIOPT, EHEPreTUYHE
MaIIMHOOY-IyBaHHS, XiMi4Ha IPOMUCJIOBICTb Ta iH. MUPOKO 3aCTOCOBYIOTHCS €JIEMEHTH TOHKOCTiHHUX
KOHCTPYKIi#, SIKi IPaLo0Th B YMOBAX MiIBULIEHNX TEXHOJIOTIYHUX HaBaHTaKeHb. lle pe3epByapu, 6aKku, UCTEPHH,
17151 30epeskeHHs Had Ty, paKeTHOr O [1aJINBa, JIErKo3aiMUCTUX abo OTPYHHUX PeYOBUH. BimoMo, 1110 came 4acTKOBO
3alI0OBHEHI pe3epByapy CXWJIbHI 10 il 0CO6IMBO CUJIBHUX IJIECKaHb. [IOTYy>KHUI PyX PiinHU (2 caMe TaKUi pyx
BiZOyBa€eThCs B 4aCT-KOBO 3aIIOBHEHUX Pe3epByapax) BeZe A0 M0sIBU BUCOKOTO JIOKIi30BAaHOTI'O TUCKY PiAVHU Ha

CTiHKU pe3epByapa, 1110, B CBOIO YEPry, MOKe IIPU3BECTH 10 PYHHYBaHHS SIK OKDEMUX KOHCTPYKLITHUX €JIEMEHTiB,



TaK i KOHCTPYKLi B 11iJIOMy, 200 BUKJIMKATU BTPATY CTilKOCTi, CXOJPKEHHS 3 PO3PaxyHKOBOI TPAEKTOPIi MOJIbOTY.
[IpoexTyBaHHS TaKUX pe3epByapiB BUMArae peTeabHOrO AOCIIIPKEHHS [TOBEiHKU PiHU B pe3epByapax B
eKCIulyaTalliiHuX yMOBaX. [111eCKaHHs NPOSBIISIETHCS SIK PE3Y/bTAT BILJIMBY 30BHIIIHIX CUJI, BUKJIMKAHUX
IIPUCKOPEHHSIM (PallTOBUM YIIOBiJIbHEHHSIM 260 3yIIMHKOIO) DYXOMOTO 00'€KTY, IO MiCTUTB piguHy. Oco611BOi
yBaru 3acCJIyrOBy€ BUBYEHHS PO3IOAiNY TUCKY Ha CTiHKaX pe3epByapa, BUSABJIEHHS MOT0 JIOKAJIbHUX MaKCUMYMIB, SKi
MOXYTb YJIBi4i IepEeBUIYBATU 3HAYEHHS BiIIOBIIHMX BEJIMYUH B HE3AIIOBHEHOMY pe3epByapi. OfHiero 3
HaMBaKJIMBIIIMX HAYKOBO-TEXHIYHMX IIPOOJIEM PaKETHO-KOCMIUHOI TEXHIKM € 3a6e3MeYeHHsI CTIMKOCTi pakeT-HOCIiB
Ha pi3HUX eTanax 1nosboTy. Konu-BaHHS pinuHU B 6aKax pakeT-HOCIIB, 1[0 pO3BUBAIOTLCSI [IPU iX MO3L0BXHbBOI
HECTINKOCTi, MOKYTb IIPU3BECTHU [0 MOPYIIEHHS LiiCHOCTI KOHCTPYKIIii, MOMIKOJK€HHSI KOPUCHOTO BaHTAXY i
iHImKM aBapilHUM cutyalism. HeobxigHiCTb po3B’a3aHHS TaKUX [1p06JIeM BUKJIMKAJa iHTEHCUBHE PO3PO0JIEHHS
HOBUX TE€OPiii, METO/IB Ta AJIFTOPUTMIB PO3PaXyHKY 000JIOHKOBUX KOHCTPYKLiM IIPOTSITOM OCTAHHIX JeCITUPIY.
Oco6s11BUi1 TEOPETUYHUI i IPAKTUYHNUI iHTEpeC MPU LIbOMY IIpUiiMae Ipob6eMa B3aeMOoZii TBepAUX i IPY>KHUX Tij
3 pignHO00. TaKMM YMHOM, 3HAYHA KiJIbKICTh IPUKJIAJIHUX 3a7a4 3 PI3HUX rajgy3eil TEXHIKA NPUBOJUTD 10
HEeOOXIiJIHOCTI IOCIiI>KEHHS CIIJIBHOTO PyXy TBEPAMX Ae(POPMOBAHUX Ta PifKUX cepenosull,. [lepion HanbiabLI
iHTEHCUBHOI PO3pOOKHU HaHOI MPO6IEMU IPUXOOUTHCS Ha APYTY MOJIOBMHY XX CTOJITTS y 3B'513KY 3 PO3BUTKOM
PaKeTHOI Ta aBialiliHOI TEXHIKM, a TAKOX 3 TIOSIBOIO0 HOBITHBOI OGYNCITIOBAIbHOI TexHiKU. Haiibinbm edpekTuBHi
IiAXOM 00 CTBOPEHHS KOMII'IOTEPHUX TEXHOJIOTIH JJ1s1 aHai3y 3B'SI3aHMX 33/1a4 MEXaHiKU 1epOpMOBAHOTIO
TBEPJIOTO Tijla, B SIKUX JOCIi-IKy€ETbCS B3aEMOZisl Pi3HUX CEPEOBUIL, [PYHTYIOTHCSI HA METO/IaX CKIHUEHHUX i
TpaHMYHUX €JIEMEHTIB Ta iX noenHaHHi. HemniniiiHi npo6semMu nieckaHHs piluHY B 3arajibHOMY (POPMYJIIIOBaHHI
ONM-CyI0TbCA piBHSIHHAIMU Hap'e-CTOKCa 3 JMHAMIYHMMU Ta KIHEMaTUYHUMU YMOBAMU Ha BiJIbHill TOBEPXHi. Ajie €
6araTo [oCJiIpyKeHb HEJiHIMHOro NeCcKaHHs Ha OCHOBI (OPMYJIIOBaHb 3 TeOpii noTeHLiany s ineanbHOI
HECTHUCJIUBOI pifyHU. XapaKTepUCTUKU MILIHOCTI i AMHAMIiYHI XapaKTEPUCTUKU Pe3epByapiB i KOHC-TPYKLi 3
piguHOIO Cilif BU3Ha4YaTH, PO3B’sI3yIOUi 3B s13aHi 3aayi rifponpyskHoi B3aemoiii. OCO6IMBO BasKJIMBUMU €
IOCIIiIPKEHHS MIIJHOCTI [JUX KOHCTPYKLi# B yMOBax Aii iMITyJIbCHUX, YIAPHUX i CEICMIYHUX HABAHTAKEHb.
ABapiiiHuil py3UK, MIOB sI3aHUI 3 CEICMIYHOIO Hebe3IeKolo, popc-MaKOPHUMU 06CTaBUHAMU, OBI'UH Yac
HEJIOOIiHIOBABCS B 6araThoX KpaiHax, 30Kpema, B YKpaiHi, BHACIIOK HEJIOCTATHBOTO OIPALIOBAHHS IIPOOJIEMH.
KatacTtpodiuHi Hacminku HaibinbIIMX 3€eMJIETPYCIB OCTAHHIX POKIB IIPUBEPHYJIU yBary 0 TEOPETUYHUX POOIT,
[IPUCBAYEHUX OLiHI i MOHITOPMHIY aBapilHOIO PU3MKY, K IIPU CEMCMIYHMX BIIMBAX, TAK i [IPY MTO3AIUTATHUX
CUTYyallisIX Ha BUPOOHULTBI. AKTya/IbHICTb TaKMX JOCJIIKEHb MiITBEPIKYETbCSI HOBUMU KapTaMU CEMCMI4HOI
aKTUBHOCTI (ceiicmiuHa 30Ha Bpanya) Ykpainy Ta 671M3bKiCTIO PO3TAIlyBaHHS IPOMUCJIOBUX LIEHTPIB 4O 30H
celicMiyHOI akTUBHOCTI. HarasbHUMU € MUTaHHS PO3POO6JIEHHS METOMK, 1[0 BiATIOBiIAI0Th CBITOBUM i
HalliOHAJIbBHUM CTaHZAapTaM. MeTo gucepTauiHoi po60TH € po3pO0JIEHHS CYy4aCHOTO €(EeKTUBHOTO
00YNCIIIOBATILHOTO METOAY 7151 aHAJIi3y BIACHUX i BUMYLIEHUX KOJIMBaHb CKJIAZIEHUX OO0JIOHKOBUX KOHCTPYKLIN 3

[IepEropogKamMu 3a PisHUMU YMOBAaMHU €KCILTyaTallii.

2. Kriutchenko D.V. Refined mathematical models for the study of free and forced oscillations of liquid in tanks. -
Qualification scientific study with manuscript copyright. A thesis submitted in fulfillment of the requirements for
the degree of Doctor of Philosophy in specialty 113 Applied Mathematics. - Kharkiv National University of Radio
Electronics, Ministry of Education and Science of Ukraine, Kharkiv, 2023. In various engineering fields such as
aerospace engineering, rocketry, air pow-er, transportation, power machinery, chemical industry, and others,
thin-walled structures are extensively employed to withstand high technological loads. These structures include
reservoirs, tanks, and containers designed to store substances like oil, rocket fuel, flammable, or toxic materials,
among others. It is well known that partially filled reservoirs are susceptible to the effect of particularly strong
sloshing. The powerful motion of the liquid, which occurs in partially filled reservoirs, results in the emergence of
high localized pressure on the reservoir walls. This, in turn, can lead to the failure of individual structural
components and, potentially, the entire structure or result in stability loss, deviating from the calculated flight
trajectory. The design of such reservoirs demands a thorough investigation into the behavior of liquids in
operational conditions. Sloshing is a consequence of the influence of external forces caused by acceleration
(sudden deceleration or stopping) of the moving object containing the liquid. Particular attention is deserved by



the study of pressure distribution on the reservoir walls, identifying its local maxima, which may exceed
corresponding values in an empty reservoir by twofold. One of the most significant scientific and technical
challenges in rocketry is ensuring the stability of launch vehicles at different stages of flight. The oscillations of
liquids in rocket carriers' tanks, occurring during their longitudinal instability, can lead to structural integrity
breaches, damage to the payload, and other critical situa-tions. The necessity of addressing such issues has
spurred the intensive development of new theories, methods, and algorithms for the analysis of shell structures
over the past decade. Special theoretical and practical interest is given to the problem of inter-action between
solid and elastic bodies and liquids. Hence, a significant number of applied problems from various engineering
fields necessitate the study of the combined motion of deformed solids and fluids. The most effective approaches
to create computer technologies for analyzing coupled problems of deformed solid mechanics that investigate the
interaction of different environments are based on finite and boundary element methods and their combination.
Nonlinear problems of liquid sloshing in their general formulation are de-scribed by the Navier-Stokes equations
with dynamic and kinematic conditions on the free surface. However, there have been numerous studies of
nonlinear sloshing based on potential theory formulations for incompressible ideal fluids. The strength and
dynamic characteristics of reservoirs and structures with flu-ids should be determined by solving coupled
problems of hydroelastic interaction. It is especially vital to investigate the strength of these structures under the
action of impulsive, impact, and seismic loads. The emergency risk associated with seismic hazards and force
majeure circumstances has been underestimated for a long time in many countries, including Ukraine, due to
insufficient problem analysis. The cata-strophic consequences of recent major earthquakes have drawn attention
to theoreti-cal work related to assessing and monitoring emergency risks, both under seismic influences and in
emergency situations in industry. The urgency of such research is confirmed by new seismic activity maps
(Vrancea seismic zone) in Ukraine and the proximity of industrial centers to seismic zones. Urgent issues include
the develop-ment of methods that conform to global and national standards. The purpose of this dissertation work
is to develop a modern and effective computational method for the analysis of natural and forced vibrations of
complex shell structures with partitions under various operating conditions.
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