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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa o715 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHNKAMY OIOIPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS
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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

MaTemaTuyHe MOJEJIIOBAaHHS OOOJIOHKOBMX KOHCTPYKILIiH i3 IIapyBaTUX KOMIIO3WTIB 3 fAeeKTaMu Ta CKIAAHUX MEpEeKEBUX
cucreM

Haspa po6oTH (aHrJ1)

Mathematical modeling of shell constructions from layered composites with defects and complex network systems

Peepar (yxp)

OTpuMaHO HOBi HAyKOBi ¥ MPaKTHU4HI pe3ysbTaTH. 30KpeMa, Po3pobsieHa MaTeMaTM4HA MOAEb Ae(dOpMyBaHHS LIapyBaTUX
OPTOTPONHMX OOOJIOHOK 3a [AMCKPETHOTO PO3IJsAy CKIQNHUKIB NpU HASBHOCTI MOMKOIKEHb HA MO-BEPXHSX pO3MIiNy;
Bepu(ikoBaHO BLOCKOHAJTIEHY CXEMY METOJY CKiHYEHHUX €JIEMEHTIB, Ha OCHOBI SIKOi pO3p06JIeHO METOOVKY BU3HAY€HHS TPUMKO]
3IaTHOCTI Ta 3aJIMIIKOBOI MilIHOCTi BKa3aHMX OOOJIOHOK 3 METOIO OL[iHKM MOXJIMBOCTI iX eKCIlyaTallii Ta BUPOO6JIeHi pekoMeHzalii
3 ii BUKOpUCTaHHS; MOOYJOBAaHO CTPYKTYPHI i MOTOKOBI MOJIeJli CKJIaIHUX MEPE’KeBUX CUCTEM; BU3BHAUEHO OCHOBHI CTPYKTYPHI Ta
(yHKIiOHANBbHI XapaKTEPUCTUKU CKJIQJOBUX TAKUX CHUCTEM; [ [OCJi[KEeHHS MOBEeNiHKM iepapxXiuHO-MepeskKeBUX CHUCTEM i
MpoleciB  MDKCUCTEMHUX B3a€EMOJiNl poO3po6JIeHO MOJesb KOMIUIEKCHOTO OIiHIOBaHHS iX CcTaHy Ta eQeKTUBHOCTI
(pyHKLIOHYBaHHS; 3alPOIIOHOBAHO e(EeKTUBHI MapajieslbHi aJropuTMMU IiHTEPAKTUBHOTO OIiHIOBaHHS MepeXXeBUX CHUCTeM i
MIONIEPEHBOrO OINpPALIOBAHHS BEJIMKUX MACUBIB BXiIHUX JAHUX; PO3BMHYTO METOJ, NTapaMeTPUYHOI ONTHMI3allii CTOCOBHO 3a1ay
ONTHAMAJIPHOTO KEPYBAaHHS HEJNHIMHMMK MAaHINy/SLiHHUMU CHUCTEMaMM 3i CKJIAQOHUMU OOMEXEHHSMU Ha Yy3arajbHeHi
KOOpJMHATU i KEPyBaHHSI; Y MeXax IJIOCKOI CUCTEMU TBEPAUX Tijl OOYAOBAHO MaTEMAaTU4YHY MOJIEJb XOOU JIOOUHU 3 BaHTaKEM
3a cruHOK0. OnepsKaHi HayKOBi pe3yJibTaTM MOXKHA BHMKOPMCTATH [Ji OOCJIIKEHHS y PEXMMi PeasbHOro 4acy CKJIQJHUX
iepapXiYHO-MEpPEXEBUX CHUCTEM PIi3HMX THUIIIB Ta [IOKPAIlEHHS KOHCTPYKTMBHMX IapaMeTpiB MAaHIMyJIALiHUX CUCTEM i
OPTOMNENNYHMX IMPUCTPOIB [JIs1 HaBaHTaXEHOi XOAM. PesysbTaTu AOCIIIPKEHb BUKOPHUCTOBYIOTHCS Y HABYaJbHOMY IpOLECi 3
niaroroBku ¢axisLiB 3 mporpamyBaHHS, iHGOPMALiMHUX CACTEM i TEXHOJIOTiH, CHCTEMHOTO aHaji3y Ta IITyYHOTO iHTEJIEKTY.
BipmosigHi MeTomosorii Ta ajiropuTMM BIIPOBAIPKEHI Yy PO3PaXyHKOBO-IIPOEKTHY IPAKTUKYy B JlepKaBHOMY MiIIPUEMCTBI
«KoHncrpykropceke 61opo «IliBnenne» im. M.K. SIHresns».



Pedepar (aHr1)

New scientific and practical results were obtained. In particular, a mathematical model of the deformation of layered
orthotropic shells has been developed for discrete consideration of the components in the presence of damage on the
interfaces; the improved scheme of the finite element method was verified, based on which the methodology for determining
the bearing capacity and residual strength of the specified shells was developed in order to assess the possibility of their
exploitation, and recommendations for its use were developed; structural and flow models of complex network systems were
built; the main structural and functional characteristics of the components of such systems are determined; to study the
behavior of hierarchical network systems and processes of intersystem interactions, a model of comprehensive assessment of
their state and functioning efficiency was developed; effective parallel algorithms for interactive evaluation of network systems
and preliminary processing of large arrays of input data are proposed; a parametric optimization method was developed in
relation to the problems of optimal control of nonlinear manipulation systems with complex restrictions on generalized
coordinates and control; within the flat system of solid bodies, a mathematical model of the gait of a person with a load on his
back was constructed. The obtained scientific results can be used for real-time research of complex hierarchical network
systems of various types and improvement of design parameters of manipulation systems and orthopedic devices for loaded
gait. Research results are used in the educational process of training specialists in programming, information systems and
technologies, system analysis and artificial intelligence. Appropriate methodologies and algorithms are implemented in
calculation and design practice at the Yuzhnoye State Design Office.

Inpexc YIK: 539.3, 539.3:534.1, 539.4:..., 531/534:57
Kozu temaruynux pyopuk HTI: 30.19, 30.19.21, 30.19.51, 30.51.43

6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): MaTemMaTruyHa MOJieJlb, METOJIMKA Ta IIPOrpaMHe 3a6e3neyeHHs [JIs PO3PaxyHKy TPMMKOI 30aTHOCTI
000JIOHOK i3 IapyBaTHUX KOMIIO3UTIB 3 ypaXyBaHHIM IOUIKOIKEHb Ha IIOBEPXHSX PO3Ainy, CTPYKTYypPHI Ta IOTOKOBI Mozerti
MaHINyJISIifHYX | CKJIAHUX MYJIbTUMEPESKEeBUX CUCTEM JIJIs1 PO3B’sI3aHHS 33124 MOJIEJIIOBAaHHSI iX TIOBEJ[iHKY 11 OLIiHIOBaHHS

SIKOCTi PYHKI[iOHYBaHHSI TAKUX CUCTEM.

Hassa npoaykuii (aurJ): Mathematical model, methodology and software for calculating the tensile strength of shells made of
layered composites taking into account the damage on the interfaces, structural and flow models of manipulation and complex
multi-network systems for solving the problems of modeling their behavior and evaluating the quality of the functioning of such
systems.

OuikyBaHi pe3ysbTaTi: MeTonu, Teopii
T'anyss 3acrocyBaHHS: JlocimkeHHs y cdepi IPUPOJHNYUX i TEXHIYHMX HAyK

Onuc npoaykuii (ykp): Po3po6sieHO MaTeMaTu4yHy MOJIeJib, METOJIMKY Ta ITPOrpaMHe 3a0e3NevYeHHs JJIs1 PO3PaxyHKY TPUMKO]
3[IaTHOCTi OO0JIOHOK i3 IIapyBaTUX KOMIIO3UTIB 3 ypaxyBaHHSM HasIBHOCTI Ta,/ab0 MOSIBY MOMKOIKEHb TEXHOJIOTIYHOTO Ta
€KCITyaTaliiiHOTO MTOXOKEHb Ha IIOBEPXHSX P03y, TOCTIIPKEHO CTPYKTYPHI i PyHKIIOHAIBbHI 0COBIMBOCTI MaHIMYIISIHNX,
CKJIQZJHUX MEPEXEBUX, MYJIbTUMEPEKEBUX Ta iepapXiYHO-MEPEsKEeBUX CUCTEM [1JIs1 PO3B’SI3aHHSI TPAKTUYHO BAXKJIMBUX 33424

MO/IEeJIIOBaHHS iX NOBEIiHKY Ta po3p06seHHs e(pEeKTUBHUX METO/IiB OIiHIOBAaHHS CTaHy i IKOCTi (PYHKIIOHYBaHHS TAaKUX CUCTEM.

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: Tlosiirae y 3Ha4HOMY 3MEHIIEHHI KiJIbKOCTi HATYPHUX €KCIIEPUMEHTIB, 110

JIO3BOJIUTh 37IEUIEBUTY CTBOPEHHS HOBUX 3pa3KiB TPUMKUX KOHCTPYKIiN CTOCOBHO 3aJJaHMX YMOB €KCILTyaTalji.
Cragis 3aBepmenocti HTII: 3git o HIJKP

Bnposazykennsa HTII: BipoBazkeHO

Crpoxku BrnpoBagykeHHs: 10.202312.2023

Bupo6nuk npoaykuii: IINNMMM im.A.C.Ilincrpuraya HAH Ykpainu

CnosxuBayi npoaykuii: [II1 "Koncrpykropcbke 6topo "[liBgenHe" im. MK SHrens"

IlepcneKTHBHI PUHKH: TiIIIPUEMCTBA 0GOPOHHOTO KOMILJIEKCY Ta KOCMIYHOI rasysi Ykpainu



IIpaBa iHTeIeKTyas1bHOI BJIACHOCTI: 32 JOrOBOpaMu

®opmu Ta ymoBH nepepgaui npogykuii: CriinieHi HIJIKP
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