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HJIP a60 6e3KOIITOBHO)
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Hampsim ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

JIkepesio ¢piHaHcyBaHHs: 7706 - 6e31J1aTHO ([OTOBIp PO HAYKOBO-TEXHiYHE CMiBPOGITHULITBO, TOIIO)

daxruynmii o6car dinancyBanHs 3a 3piTHuH etam: 0.000 TuC. IpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3BUTOK Ta 3aCTOCYBaHHS MaTEMAaTUIHNX MeTOﬂiB rH,OCJIi,H)KeHHH MPpUKIIIaIHUX 3aa4

Ha3sBa po6oTH (aHrJI)

Development and application of mathematical methods for the study of applied problems

Pedepar (yxp)

JocnimxeHo nobynosy ¢yHKUii 'piHa mepuroi Ta Apyroi KpailoBux 3apad AJist piBHSHHS Jlamsaca B mpocTopi 3i cheprnyHUM
CErMEeHTOM B aHAJIITUYHIN PopMi, a TaKOXK 4YMCJIOBUY aHami3 uux QyHKUiA. [IpoBeeHO NOCiIKEHHS HalpyKeHHOrO CTaHy Y
TPaHCBEPCAIbHO-i30TPOITHOMY IIPOCTOPi 3 [BOMAa MapayieIbHAMU KPYrOBUMM TPilIMHAMU. BUKOHAHO MOJAJNBIIANA DPO3BUTOK
y3arasbHeHoro metony ®ypre Ha CTUCHYTI cdepoifabHi CUCTeMU KOOPAMHAT 3 royaTKaMu. [106yoBaHO JIOKaJlbHY CTalliOHapHY
MOJiesIb TEPMOIIPYKHOTO CTaHy IOpucTOoro marepiamy. [lo6ymoBaHO HOBMIT Habip OCECMMETPUYHUX 0a3MCHHUX PO3B'SI3KiB
piBHsHHS JlaMe [ KyJIi Ta JOBEEHO TEOPEMH [IOJIaBaHHs /Jis HbOTO i /i1 PO3B'SI3KiB BEKTOPHOT'O GirapMOHIYHOTO PiBHSIHHS B
yYBEIEHNX CHUCTeMax KoopAuHaT. PO3BS3aHO 3a7ady TOMNOJIOTIYHOI onTumizanii CHMETPHYHOTO JBO3PI3HOrO 3'€JHAHHSL.
3anpornoHoBaHa MaTeéMaTM4YHa MOJEJb 3'€HAHHS 3MiHHOI TOBIIMHU € y3arajJbHEHHSM Kiacu4Hoi mogerni ['onanpa-PeiiccHepa.
[IpoBeneHO MOpPIBHSIHHS PE3YJIbTATIB i3 pe3yjbTaTaMU CKiHYEHHO-E€JIEMEHTHOrO MOZEOBaHHSA. OTPHMMAaHO KOHCTPYKTHMBHUUI
MaTeMaTHUYHUU amapaT tomic-function njs posp’si3aHHs 3a7ady OOpOOGKM CUTHAJIB Ta 300pakeHb, a TaKOX MJIs PO3B'SI3aHHS
KpalloBUX 3ajad 7J1s PiBHSHb 3 YAaCTMHHMMHU IOXiJTHMMHM MaTeMaTW4HOi Qisuku. Takok po3pobsieHo amapar Bipkroddosoi
inTeprionanii 3a pmomomororo tomic-function. 3anponoHoBaHO KoMIUIeKC MoaMdikaniil, mo 3a6e3neyylTb 3MEHUIIEHHS
MpOCTOPOBOi ckaamHOCTI anroputmMy DAC. Takox 3ampolOHOBaHO MNPOLENypy PO30UTTS OJIOKIB 11 3MEHIIEHHSI pO3Mipy
OypepHUX MaTpUlLlb Ta NPOTPECUBHY CXEMY KOAYBaHHS KBaHTOBAaHUX DAT-koedilieHTiB. PO3risiHyTO CTOXaCTUYHUI MifXid HO
aHasi3y AUCKPETHHUX JiHIMHMAX Mozesnel ooMiny. Li Mogerni onucyoTbCs aHLoraMmu MapKoBa 3a IOIIOMOToI0 Z — EePEeTBOPEHHS,
110 103BOJISIE OTPUMATH aHANITUYHUIN BUJ, PO3B'sI3aHHS 3aBIaHb. OTPUMAaHO Ta MPOAHANI30BAHO YMOBU CTIiMKOCTI 1J1s1 piBHOBaru
MOABITHOrO MasiITHMKA 3 HENOCKOHAJIO (HENOTHMYHOIO) CJIAKOBOIO CUJIOK [JIs1 HEBM3HAUYEHUX 3HaueHb KoedillieHTiB macw,

IeMIipyBaHHsI Ta )KOPCTKOCTI. PO3IJISIHYTO BUIIAIKU HE3aTyxalo4oi Ta CJ1abKO 3aTyXaluoi CUCTEM.
Pedepar (aHrI)

The construction of the Green's functions of the first and second boundary value problems for Laplace's equation in space with
a spherical segment in analytical form, as well as the numerical analysis of these functions, were studied. The study of the stress
state in a transversely isotropic space with two parallel circular cracks was carried out. Further development of the generalized
Fourier method for compressed spheroidal coordinate systems with origins was carried out. A local stationary model of the
thermoelastic state of the porous material was constructed. The problem of topological optimization of a symmetric two-piece
connection has been solved. The proposed mathematical model of a joint of variable thickness is a generalization of the classic
Holland-Reissner model. The results were compared with the results of finite element modeling. A constructive mathematical
tomic-function apparatus was obtained for solving problems of signal and image processing, as well as for solving boundary
value problems for equations with partial derivatives of mathematical physics. The Birkhoff interpolation apparatus using tomic-
function has also been developed. A set of modifications is proposed to reduce the spatial complexity of the DAC algorithm. Also
proposed is a procedure for partitioning blocks to reduce the size of buffer matrices and a progressive coding scheme for
quantized DAT coefficients. A stochastic approach to the analysis of discrete linear exchange models is considered. These
models are described by Markov chains using the Z-transformation, which allows to obtain an analytical form of problem
solving. The stability conditions for the equilibrium of a double pendulum with an imperfect (non-tangent) trailing force for
undetermined values of mass, damping and stiffness coefficients are obtained and analyzed. The cases of undamped and weakly
damped systems are considered.
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Kopgu TemarnuHux pyopuk HTI: 27.23, 28.29.01, 27.35
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykuii (ykp): MeTonu i anroputmu

HasBa npoaykuii (aurJ): Methods and algorythms

OuikyBaHi pe3yJybTaTa: [IporpamHi NpoayKTH, AHaNITUYHI MaTepianu

T'amyss 3acTocyBaHHS: HaB4asibHMI ITPOLEC Y BUILIH MIKOJIi, PO3PaXyHKM CTALliOHAPHMX I10JIiB, IDOEKTYBaHHS KOMITO3UTHUX

Marepiasi, 06poOKa JaHUX.

Onuc npoaykuii (ykp): MeTonu 1ociIpKeHHsI IPUKIaIHUX 337ja4 Ha OCHOBI KpallOBUX 33/1a4 MaTeMaTHU4HOi (i3uku, Teopii

aTOMapHUX QYHKLil, MaTEMaTUYHOTO MOJIEJIIOBAHHS i CHCTEMHOTO aHaJIi3y.

ConjianpHO-eKOHOMIYHa cnpsimoBaHicTk HTII: ExoHoMist matepianis, [ligBuieHHs IPOLyKTUBHOCTI TIpalii
Cragis 3aBepmenocti HTII: 3git mo HIJIKP

Buposagskenus HTII: He BupoBamKeHo

CTpoKH BIpOBaJ)KEHHS:

Bupo6HuK npoaykuii: Hanionansuuii aepokocMiuHuil yHiBepcuTeT iM.M.€.)KykoBcbhkoro "XAI"
Cno>kHBavi NpoAyKIii:

IlepcneKTHUBHiI pUHKHU:

IIpaBa iHTeIeKTyasIbHOI BJIacHOCTI: B Ykpaini

®opmu Ta ymoBH nepegaui npogykuii: CriinipHi HIJIKP
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PBauvosa TetsiHa BosopumupiBHa (K. ¢.-M. H., JOI1.)
CasueHko Hina BanepiiBHa (k. .-M. H.)

Tominosa €srenis I1aBniBHa

Ykpainenp Haranis AnarosiiBHa



KepiBHHK opraHi3ariii:
JlutBuHOB Osiekciit MukosaiioBud (4. 10. H., mpogecop)
KepiBHHKHU po6OTH:

Hixonaes Onekciii ['eopriitoBuy (1. ¢p.-M. H., mpodecop)

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpuenko T.A.



