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2. Improving the efficiency of calculating methods of modeling the behavior of corroding constructions.

Pedepar:

1. AKTyasnpHiCTh IpO6IEMU MOJIE/IIOBAHHS IIOBEAiHKY CUCTEM 3i 3MiHHUMU reOMEeTPUYHUMU XapaKTePUCTUKAMY, 11O
(PYHKLIOHYIOTb B YMOBaXx J€CTa0ili3yI0u0ro BIVIMBY arPECUBHOTO 30BHIIIHBOTO CEPEIOBUINA, OOYMOBJIEHA INMPOKUM
BUKOPUCTAHHSM iX B Pi3HUX rajy3six IPOMHUCIOBOCTI. MeTa po60TH MOJIsirae Y CTBOPEHHI HOBUX MOJEeNn
[IOBEJiHKY KOPOIyI0UMX KOHCTPYKLil Ta e(peKTUBHUX aJTOPUTMIB iX KOMII'IOTEPHOI peatizallii Ipyu HeviTKil
iHopmallii Npo napaMeTpy 30BHIIIHBOTO CEPENOBUILA. MeTOy NOCIIPKEHHS: 7151 OIUCY HEUiTKOTO XapaKTepy
IapaMeTpiB arpeCUBHOTO CEPENOBUIIA BUKOPHUCTAHO arapar Teopii HEYiTKUX MHOKWH; YIIPABJIiHHS TOYHICTIO
PO3B's13aHHS cucTeM AudepeHLiaTbHIUX PiBHSIHD 3IiMCHEHO 3a JOIIOMOI0I0 HEMPOHHUX MEPEXK; [1JIs1 PO3B'S3aHHS
3a/1aui HaNpy>keHo-1ePOPMOBAHOTr0 CTaHy 3aCTOCOBAHO METOJ, CKIHU€eHHUX €JIEMEHTIB; 3aJjauy ONTUMizallii
PO3B's13aHO 32 JONIOMOIOI0 METOAY KOB3HOTO JIOIyCKY Ta MeToxy AedOopMiBHOro 6ararorpaHHuka. HaykoBa HOBU3HA
OJlep>KaHUX pe3yJIbTaTiB: c)OPMyJIbOBAHO HOBY ITIOCTAHOBKY 33/1a4i IPOTHO3YBaHHS JOBTOBIUHOCTI Ta on'TuMi3artii

IapaMeTpiB KOPOJYI0YMX KOHCTPYKILiH, 110 103BOJISIE BUKOPUCTOBYBATH [1JI1 OIIMCY arPECUBHOTO CEpPeJOBUILA



JIIHTBiCTUYHY 3MiHHY; IOOYZ0BAaHO HEUITKY MOZI€JIb KOPO3iHOTO 3HOCY, 0 6a3yeThCs Ha alb(a-piBHEBOMY
NPUHLIMII y3araJbHEHHS]; yIieplie 3alIpOIIOHOBAHO aJTOPUTM YIIPABJIiHHS TOYHICTIO PO3B'SI3aHHS CUCTEM
IvdepeHLiaTbHUX PiBHSIHB, 110 ONUCYIOTh KOPO3ifHUIH NIPOLEC B €JIeMEeHTaxX KOHCTPYKILii, 3 BAKOPUCTaHHSIM
HEMPOHHUX MepeXX; CTBOPEHO HOBUI e(PEeKTUBHUI 004N CIIIOBATIbHUIM aJITOPUTM PO3B'sI3aHHS 3a7a4i HeJliHiltHOTO
MaTeMaTHU4HOro NIPOrpaMyBaHHs Ha OCHOBI METOZy KOB3HOTO IOIIYCKYy Ta MeTOAY A4edOpMiBHOro 6araTorpaHHUKA,
10 [JO3BOJISIE€ HE TiJIbKM KOHTPOJIIOBATH, ajle i KEPYBaTU TOYHICTIO 06UMCeHHs QYHKLiN OOMEXXEHb Ta BUSHAYUTU
ONTHUMAaJIbHI MapamMeTpy KOHCTPYKIii 3 TOXMUOKOIO, 1[0 He IIePEeBUIIye TPAaHUYHO JONYyCTUMOrO 3HAaYE€HHS];
IOCJIiZIPKEHO BILJIMB allpiOpPHUX JAHUX [TPO IapaMeTPU arpeCUBHOTO CepeloBUIA Ha TOYHICTh PO3B'SI3KY 3a7a4
MIPOTHO3Y JOBrOBIYHOCTI Ta ontyumisanii. [IpakTryHe 3HaYE€HHSI OTPUMAaHUX PE3YJIbTaTiB MOJISITA€ B TOMY, LIO:
3aIIPOMTIOHOBAHO HOBY METOAMKY PO3PaxXyHKy ITPOrHO3yBaHHS JOBrOBIYHOCTI Ta ONTUMIi3allii mapameTpis
KOPOIYIOUMX KOHCTPYKLIIH, fKa, Ha BiIMiHY BiJl iCHYIOUKX, JO3BOJISIE BpaXyBaTH HEUITKMAN XapaKTep IapaMeTpiB
arpecHUBHOrO CEpelOBUILA i OTPUMATH OiJIbIll OOIPYHTOBAHI PE3YyJIbTATH; CTBOPEHO IIPOrPaMHe 3a0€3MeYeHHS, sIKe
MO>XKe OYTH BUKOPUCTaHE B HAYKOBO-[IOCJIiJHMX OpraHi3alisix i yac JOCiisKeHHs i IPOEeKTYBaHHS KOPOAYIOUUX
KOHCTPYKIIi IpY HeviTKii iHdpopMallii Npo napameTpu arpeCUBHOrO CEPEAOBUIIA; PO3PO6JIEHI METOIUKY Ta
IIporpamHe 3a6e3rnedYeHHs BIIPOBAA’KEHO B HABYaJIbHUI ITPOLieC 1 aripo60BaHO Ha HAYKOBO-/IOCIIiTHOMY
MigPUEMCTBI.

2. The thesis is devoted to the creation of new models of metallic constructions behavior with changing geometric
characteristics as a result of corrosion and effective digital algorithms of their computer implementation with
fuzzy information about environmental parameters. Object of research: modeling of the corrosion process in the
loaded metal structures. The purpose of this paper is to create new behaviors corroding structures and efficient
algorithms for their computer implementation for fuzzy information about the parameters of the external
seredovischa. A new mathematical task statement of durability prediction and weight optimiza-tion of corroding
constructions with fuzzy parameters of aggressive environment are formulated. Rate of corrosion is considered as
interval value given by linguistic variable value. Aggressive environment parameter is presented as expansions in
alfa-level sets. Calculating limitations of optimization task presumes numeric solution of differen-tial equations
system describing the process of accumulation of geometric damages in construction elements. For the first time
the method of control of its solution accuracy using artificial neural networks for determing the rational
parameters of numeric integration with given maximum allowable value of error of the result is suggested. The use
of neural networks significantly increases the efficiency of the algorithm by minimizing the number of integrations
with solving differential equations system. A new algorithm of solving task of nonlinear mathematical programming
based on joint using the adapted method of sliding tolerance and the method of deformed polyhedron is suggested
for determining the optimal construction parameters. The accuracy of calculating limitations functions is adapted
as a criterion of sliding tolerance. Using some former blocks of synaptic balances of neural network is allowed to
propose an efficient algorithm of recalculation criterion of sliding tolerance.
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