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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka MaTeMaTUYHUX MOJeJeil Ta aJIrTOPUTMIB PO3B'SI3aHHS MIPUKIIATHUX 3a1ad Kiacudikariii, knacrepusanii Ha OCHOBI Teopii

OIITMAJIBHOT'O p036I/ITTH MHOJXVH

Hasga po6oTH (aHrJ1)

Development of mathematical models and algorithms for the solution of classification, clustering applied problems based on the
theory of optimal partitioning of sets

Pedepar (yxp)

OG6’eKTOM [IOCTIXKEHHSI € MPOLeCH CTBOPEHHS HOBUX MAaTeMAaTUYHUX MOJeEJedl CKIaJHUX SBUL i CUCTEM, L0 IPUBOIASTH 10
3amay kyacudikatii, kaactepusauii, po3duTTs. MeTow AOCIHIIKEHHSI € OJep’KaHHS HOBMX MAaTEMaTUYHUX MOZEJeN HediTKUX
HeNepepBHUX 33/1a4 ONTUMAJILHOTO PO36UTTS MHOXUH (OPM), ajanTtoBaHUX [0 33fay IPOTHO3HOTO OLIHIOBAaHHS B reoAuHamili
Ta TOHKOCTIHHUX KOHCTPYKIiSIX; OOCHIIPKEHHS BJIaCTUBOCTEN MOOYJOBAaHMX MAaTEMaTUYHUX Mogeseil. SIK MeTogu NOCHimKeHHS
IIpAd BUKOHAHHI €Taly BUKOPUCTAaHI METONM MaTEMAaTUYHOIO MOJEJIIOBAHHS, HECKIHYEHHOBMMIDHOIO MAaTEMaTUYHOIO
mporpamyBsaHHs, HegudepeHiifioBHoi onTuMizalii. TeopeTuuHUMU pe3ysibTaTaMU JOCTiI)KEeHHS € HOBi MaTeMaTHU4Hi IOCTaHOBKU
SIK YiTKUX, TaK i HeYiTKuX HerepepBHUX 3aa4y OPM (0gHONIPONYKTOBUX Ta 6araToNpOAyKTOBHUX, i3 3alaHUM MOJIOXKEHHSM 11eHTPiB
MiZMHOXMH Ta 3 iX BiAlllyKaHHSM, 6e3 OOMeXeHb i 3 OOMEXeHHSMMU), afalTOBaHMUX MO 3ajay NPOTHO3HOTO OL[iHIOBAaHHS B
reolMHaMilli Ta MeXaHilli TOHKOCTIHHUX CHCTeM; BJIACTMBOCTI OTpMMaHMUX MaTMofesel 3amay kinacudikaiiii Ta po36uTTs; Bci
JIOCJII)KEHHSI 32 €TalloM IPOBEJEHI BIIEpIle, HE MalOTh AHAIOTIB i MPOTOTUIIB [ iX 3MICTOBHOrO mnoOpiBHAHHS. OTpHUMaHi
HAyKOBi pe3ysbTaTU € HOBUMMU, 33[0OBOJIbHSIOTh BHMOTaM, IO CTaBJATbCS A0 PO3POOOK Takoro IJIaHY B CBIiTOBiM Haylj,
CYNPOBOIKYIOTECS [€TAJILHO ONKWCAaHMMU TexHoJoriiMu. OTprMMaHi pe3yJbTaThd BHUKODUCTAHI B OCBiTHBOMY IIpOLECi
JHINpOBCHKOro HaljOHaNBHOrO YHiBepcuTeTy iMeHi Osiecst ['oHuapa mij, 4Yac pO3pPOOKM Ta BIIPOBAIKEHHI HOBUX LMKIIiB
71260PaTOPHUX POGIT i JIEKUIHHMX KypCiB 3 4OTMPbOX HOPMATHUBHUX Ta BUOIPKOBUX [IMCLUIUIIH NpU MigroToBli ¢axiBIiB 3a
creniasbHocTAMU 124 CucremHuit aHamiz Ta 113 [lpukiagHa MaremaTuka. [anmysb 3acTOCyBaHHSI — [OOCHIIPKEHHS W

€KCIIepUMEHTaJIbHI PO3po0OKHU y cdepi iHIMX NPUPOJHUYNX | TEXHIYHMX HAYK.
Pedepar (aHr1)

Object of the study is the processes of creating new mathematical models of complex phenomena and systems that lead to
problems of classification, clustering, partitioning. The purpose of the study is to obtain new mathematical models of fuzzy
continuous optimal set partitioning (OSP) problems adapted to the problems of predictive estimation in geodynamics and thin-
walled structures; to study the properties of constructed mathematical models. Methods of mathematical modeling, of infinite-
dimensional mathematical programming, of non-differentiable optimization were used as the research methods during the
execution of the stage. Theoretical results of the study are new mathematical formulations of both clear and fuzzy continuous
OSP problems (single-product and multi-product ones, with the given location of the centers of subsets and with their search,
without constraints and with imposed constraints) adapted to the problems of predictive estimation in the geodynamics and
mechanics of thin-walled systems; properties of the obtained mathematical models of classification and partitioning problems;
All stage studies are conducted for the first time and have no analogues and prototypes for meaningful comparison. The
obtained scientific results are new, they satisfy the requirements related to the development of such a plan in the world science
and they are accompanied with detailed techniques. The obtained results were used in the educational process of the Oles
Honchar Dnipro National University during the development and implementation of new cycles of laboratory work and lecture
courses of four normative and selective subjects in the training of specialists in 124 System analysis and 113 Applied mathematics.
Application area - research and experimental development on other natural sciences and engineering.

Ingekc YIK: 005;519.7;303.732, 519.254

Kozu tremaruynux pyopuk HTI: 28.29

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

HasBa npoaykii (ykp): HoBi afexBartHi HeuiTKi mofesti HerepepBHUX 3aaa4 OPM, aganToBaHi 7o 3a7ja4 IPOrHO3HOTO

OLIiHIOBaHHSI B re0jiHaMilli Ta TOHKOCTIHHUX KOHCTPYKLisX. BacTuBocTi mo6ynoBaHMX MoJesel Ta LiboBUX QYHKLIH.

HasBa npoaykuii (arrJ): New adequate fuzzy models of continuous OSP problems, adapted to forecasting problems in
geodynamics and thin-walled structures. Properties of built models and target functions.

OuikyBaHi pe3ysbTaTi: MeTony, Teopii, MeToauyHi JOKyMeHTH
T'anysb 3acrocyBaHHS: JlOCTiIKEHHS i1 €KCIIEpMMEHTAJbHI pO3pO0KHU y cpepi iHMKUX TPUPOAHUYMX i TEXHIYHUX HAYK

Omnuc npoaykuii (ykp): [Ipu BupilieHHi mpobsaeMu MoZiesIIoBaHHs i onTuMisallii 3a3HaueHMX BUIlE CKIATHUX peasibHUX IIPolieciB
3aCTOCOBYETbHCS KOMIIJIEKCHUIM CUCTEMHUM MiXiA, SIKUH NOJISITa€ B IIOCJIIOBHIN peasi3allii BCiX IIyHKTiB BUKOHAHHS €TaIly,
MOYMHAIOYY 3 BUBYEHHS TPeIMETHOI 061acTi, popmanisanii mopesi, popmyaioBaHHS ONTUMI3aLiiiHOI 3amayi Ta mocigKeHHs i
BracTuBOCTeN. [1if yac onucy npegmeTHOi 06J1aCTi BpaXxoBYIOThC ii OCHOBHI criel@iyHi XapaKTePUCTHUKHY, SIKi 3a3BUYall MOXYThb
I0JlaBaTH HeJIiHiMHICTh 10 3a7adi. PeanisoBaHo po6oyi rinoTesn CTOCOBHO MOXKJIMBOCTI ypaxyBaHHSI HEYIiTKOI KjlacTepu3alii B
MIPOCTOPI Fe€0JIOTiYHUX AAHUX IIpU popmaisauii 3aadi NIpOrHO3yBaHHS PU3MKiB re0JMHaMIYHUX SBUI Mifl 4ac PO3pOOKU
POJIOBUL, KOPUCHUX KOMAJIVH Ta MOXKJIMBOCTI 3aCTOCYBAHHS anapary HediTKux 3agad OPM 1715 KOHCTPYIOBaHHS €(DEKTUBHUX
anropyUTMIB po3B’sI3aHHS C(POPMYJIbOBAHUX KJIACIB 33/1a4 reoguHamik. MeToau KacTepusaliii, Mpu3HadeHi Jis1 PO3B'I3aHHS
MPaKTUYHUX 337134, PO3iISI0Th MHOXKUHY 00'€KTiB Ha OGHOPiAHI rpynu. [I71s1 yMOB BeJI€HHS MipCbKUX POOIT 32 MHOKUHY 00'€KTIiB
MIPOIIOHYETHCSI IPUIMATH FipChKi MOPOAM 3 PisHUMU Pi3NKO-MeXaHIYHUMU BracTUBOCTAMU. Kiacudikalis ripcbkux mnopig, 3
ypaxyBaHHsSM ix (Pi3sKO-MexaHIYHUX BJIACTUBOCTEN i PO3[IiJIEHHSI HA KJIACTEPH, M0 XapaKTePU3YIOThCS GIM3bKIMMU O3HAKAMU,
IIPOBOAUTLCS 32 OMIOMOTOI0 METOZiB Ta iHCTpyMeHTiB Teopii OPM. ITpu popmysioBaHHI 06epHEHUX 33124 Teopii 6idypKariil nst
KJIacy HeJIiHITHMX KpaloBUX 3a/a4 [J1s PiBHAHb TUIly KapMaHa, 10 SKUX 3BOJATHCA 3a/iadi OLiHKY KPUTUYHUX HaBaHTa)KEHb
TOHKOCTIHHMX CUCTEM B HaHO-, 6i0- Ta KOCMiYHUX TE€XHOJIOTISIX, TaKe PiBHSIHHS JOMOBHIOETHCS (PYHKIIOHAIOM SIKOCTI. BuaineHo
3apadi ineHTudikanii nepenbipypxaniiHUX CTaHiB M0 CIIOCTEPEKYBaHiil OCIIiJOBHOCTI CTaHIB, KOJIX PO3B'SI3aHHS 334a4i
nepezbadae po3OUTTS Ha [iBa KJIaCU: [TOCJiJOBHOCTEN CTaHIB, 0 NepeayioTs 6idypKaiiii, i moc1igoBHOCTEN CTaHIB, SIKi HE BELYTh

Io Hei. B xoni HIIP BusB/I€HO BIACTUBOCTI TOOYJOBaHUX MaTEMAaTUYHUX MOZEeH.
ComianpHO-eKOHOMIYHa cpsimoBaHicTs HTII: EkoHOMist eHepropecypcis, EkoHOoMist maTepiais
Cragis 3aBepmenocti HTII: 3sit o HIJKP

Bruposagskenns HTII: BnposagxeHo

Crpoku BrnpoBagaskenHs: 01.201912.2019

Bupo6Huk npoaykuii: THY

CnosxuBayi npoaykuii: 3BO, H]II pisHuX rasysei MpoMUCIOBOCTI

IlepcnexkTuBHi puHKH: YKpaiHa, Kpainu €Bpocoiosy

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpaMu

®dopmu Ta ymoBH nepepavi npogykiii: [lepenaya npoaykiii 3a Joropopamu
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