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Pedepar:

1. Y pucepratliiiziilt po60Ti BUpPillIEHO BaKJIMBY HAYKOBO-TIPUKJIANIHY ITPO6IeMYy PO3POOKU ePeKTUBHUX
MaTeMaTU4YHUX MOJIeJIel NIPOLECiB PO3MNOAiNy MaTepialbHUX PECYPCIB B TPAHCIIOPTHO-JIOTICTUYHNX CUCTEMAX B
YMOBaX TEXHOT€HHUX HA/I3BUYAHUX CUTYyallill, BIOCKOHAJIEHHS Ha iX OCHOBiI METOZiB Ta 3aC06iB MaTeMaTUYHOTO Ta
KOMITIOTEPHOT'O MOJIETIIOBAaHHS PAI[iOHAJIbHOTO TEPUTOPIaJIbHOTO PO3MIIlIEHHS €JIEMEHTIB CUCTEM eKCTPEHOI
Jiorictiky. Po3po6sieHo HOBi MOJieJli i MeTO Y PO3B'sI3aHHS 33a7ja4 ONITMMAJIbHOTO 30HYBaHHS TEPUTOPIiH i3
3aKpilyIEeHHsM 30H 32 06'€éKTaMu COLiaIbHOTrO IPU3HAYEHHS 17151 HaZAaHHS TIOCJIYT, OB’ SI3aHUX 3 OpraHi3alieio
aBapifHO-PSITYBAJIbHUX Ta iHIINX HEBiAKIAMHUX POOIT y pasi 3arpo3u abo BUHMKHEHHSI TEXHOT€HHUX HAI3BUYANHUX
cutyauiil. [lepen6ayeHo: MOXJIUBICTb EPEKPUTTSI 30H Ha BUIAJIOK, KOJIM HAHOIMKYUM LIEHTP He 3MOKe HaJaTh
IIOCJIYTY; ONITUMAJIbHE PO3MIlllEHHS [1IEBHOI KiJIbKOCTi HOBUX LIEHTPIB CUCTEM €KCTPEHOI JIOTICTMKU 3 ONHOYACHUM
IIEPEPO3INOiJIOM HABAHTAXKEHHS HA BCi iX CTPYKTYpHIi eIeMeHTU. YJOCKOHaJIeHi MOJieJli Ta METOLY PO3B'sI3aHHS

33/1a4 ONTUMAaJIbHOT'O 6araTOKpaTHOIO KyJIbOBOTO [TIOKPUTTS, KOTPi BpaxOBYIOTh OCOOJIMBOCTI MHOKMHY, Ha SKil



MOXYTb OyTH pO3MillleHi LEHTPH, 10 JO3BOJISIE MiABUIIATYA OIIEPATUBHICTD i OOIPYHTOBAHICTh IPUMHSTTS PillleHb
11po BubGip Miclib po3TalllyBaHHS CTPYKTYPHUX HiIpO31iiiB Ha 6a3i icHylounx 06’eKTiB i 3a6e3rneyye yHUKHEHHS
pO3TallyBaHHS LEHTPIB 3aHAJTO OGJIM3bKO OJMH Bif ogHOro. OGIPYHTOBAHO JOLIiJIbHICTE BUKOPUCTAaHHS Mogeell i
METO/iB pO3B’s13aHHS HEMIEPEPBHUX 3a71a¥ ONTUMaJIbHOTO PO3OUTTSI MHOXKUHY 3 TOOATKOBUMU 3B'I3KaMMU TIifi 4ac
IOCJIiIKeHHS IBOETAITHUX 33/1a4 €KCTPEHOI JIOTiCTHKHY, IIOB'SI3aHUX SIK 3 €BaKyaliitHUMU IIPOLieCaMy, OpraHi3alieio
30ipHUX, IPOMDKHUX i IPUIMaJIbHUX IIYHKTIB €BaKyallii, Tak i 3 HalaHHsIM IIEPBUHHOI IOIIOMOTH, PO3Pax0OBYyIOYH i
IOCTABJISIIOYM BiJIIOBiIHY KiJIbKiCTh IIPOJYKTiB IIE€PIIOi HEOOXiAHOCTI 3 iCHYIOUMX CKJIaZiB 4YEPE3 PO3IOAiNbYi IEHTpU
B paiionu texHoreHHoi HC. Bniepiie po3po6sieHi MaTeMaTU4YHi MOJeli 3a7ja4 4aCTKOBO-BOETAITHOTO PO3NOILTY
MarepiaJbHUX PECYPCiB, B SIKUX IlepefioayeHa MOXJIUBICTb JOCTAaBKY YaCTUHU pPecypcy 6e3rocepeiHbo 10 KiHIeBUX
IIYHKTIB, 1110 J03BOJIsIE ONKUCYBATH Ta PO3B’I3yBaTH IIMPOKE KOJIO JIOTICTUYHUX 33/a4, CTBOPIOBATH Ha iX OCHOBi HOBI
iHpopMaLliiiHi TEXHOJIOTI] 33114 paliOHaJIBHOTO YIIPaBJIiHHS MaTepialbHUMU [IOTOKaMU B 6araTopiBHEBUX
cTpykTypax. CTBOPEHO MOJIeJIb TPAHCIIOPTHOTO IIPOIIECy 32 JOIIOMOT0I0 METONY aHasi3y GyHKI[iOHATIBHOTO
pesonaHcy FRAM, 3ariporioHOBaHO METOIMKY OLiHIOBaHHS PYHKIiOHAIbHUX ii €7IeMEHTIB IJ1s1 LOCTIiI>)KEeHHS
CYKYIIHOTO BIJIUBY Pi3HUX (PaKTOPiB TEXHOTE€HHOTO, IPMPOAHOTO Ta COLiaJIbHOTO IMOXO)KEHHS HA TPAaHCIIOPTHUM
IpoliecC i po3poOKY pPEKOMEH1allill o0 3anobiraHHs HebaKaHUX Noii. 30Kpema, 115 MaCaKUPChKUX
aBTOMOOINIbHUX IIepeBe3eHb [10Ka3aHo, 1[0 BIIPOBAIKEHHS JOaTKOBOIO AUCTAHIITHOTO KOHTPOJIIO HaJl [IEBHUMU
IisiMK 200 y4aCHUKaMU TPaHCIIOPTHOTO MIPOLeCy 3HWKY€E PU3UK BUHUKHEHHS iHIMIeHTy Ha 15-20%. Po3pobiieHo
MaTeMaTU4Hi MOZEJIi ONTMMAJIbHOTO BUOOPY CYKYITHOCTI 3alI00DKHUX /3aXUCHUX 3aXO0[IiB, SIKi JO3BOJISIIOTh 3HU3UTU
piBeHb TPOGECIHOrO PU3UKY [0 NIPUIHATHAX HOPM 33 KPUTEPISIMU: MiHIMi3allis BUTpaT, MaKCUMi3aLis
eeKTUBHOCTI BKJIaJJleHHSI KOUITIB, MiHIMi3allisl KiIbKOCTi 3axoziB. Habysu noganbimoro po3BuTky: 1) Teopis
HernepepBHUX 3a7a4 OPM 3a paxyHOK BBEJI€HHSI HOBOT'O KJlacy 3a7a4, B KOTpUX IepedadyeHa 1odynosa
MYJIbTUIIJIEKCHOTO PO30OUTTS; 2) TeOopis 6araToeTanHux 3a4a4 TPAaHCIIOPTHOTO TUILY 32 PaxyHOK ITOOYL0BU HOBUX
Mogerieit; 3) MeTOL0JIOTiYHI OCHOBYM CTBOPEHHS Ta BUKOPUCTAHHS 3aC00iB KOMITIOTEPHOTO MOJIE/IIOBaHHS 3a
paxyHoK inTerpauii cydacHux I'IC Ta MaTremMaTU4HOro 3abe3re4eHHs] HellepepBHUX 33724 ONTUMAJIbHOTO
MYJIBTAIJIEKCHOTO PO30UTTSI MHOXKUH i 3a7ja4 PO3MillleHHS-Po310iny. CTBOPEHO 6araToQyHKIiOHAIbHAN
[IPOTrPaMHUI JOJATOK, B IKOMY [IO€JHAHI aITOPUTMHU BCiX PO3pOOJIEHNX METOIiB 3 MOKJIMBICTIO MinkmoyeHHs [1C-
TEXHOJIOTI! [J1s1 OTPUMAHHS JAHUX PO TPAHCIOPTHI MIJISIXY Ta BiicTaHi MK 06’ekTamu. CKIIafleHO METOOUKU
ONTUMAJIbHOT'O PO3IOJily MaTepialbHUAX MTOTOKIB MiX Migpo37iiamMu 6araToeTallHoro BUPOOHUIITBA, PallioHaILHOTO
BMOOPY MiCLb pO3TalllyBaHHS aBapifHO-PATYBAJIbHUX CIYX0O Ha BUIIAIOK TEXHOT€HHNX aBapill, peKoMeHgalii momo
PO3pOOKU HayKOBO-OCBITHBOI II71IaTHOPMU [J1s1 PO3B'SI3aHHS aKTyaIbHUX NPobJieM y cdepi soricTuku. MeTonuku i
peKoMeHallil BIPOBaIKEHO B HaB4YabHUi rpouec HTY «/IHinmpoBcbka nositexHika» MOH Ykpainuy, IHcTUTyTI
reorexHiyHoi MexaHiku iMm. M.C. IosngkoBa HAH Ykpainu, I[IpugHinposcekoMy HaykoBoMy LeHTpi HAH Ykpainu i

MOH VYkpainu, TOB «lllaxTocTpoiimoHTax», TOB «JloH6acCIIaXTOIIPOEKT.

2. The dissertation addresses an important scientific and applied problem of developing effective mathematical
models for distributing material resources in transport and logistics systems in conditions of technological
emergencies, improving methods and tools for mathematical and computer modeling of rational territorial
placement of elements of emergency logistics systems. New models and methods for solving optimal zoning
problems with the assignment of zones to objects of social purpose for the provision of services related to the
organization of emergency rescue and other urgent works in case of threats or the occurrence of technological
emergencies have been developed. It includes the ability to overlap zones in case the nearest center cannot
provide the service and the optimal placement of a certain number of new emergency logistics centers with
simultaneous redistribution of the workload among all their structural elements. The dissertation has improved
models and methods for solving optimal multiple spherical coverage problems by developing approaches that,
unlike previously known methods, consider the characteristics of the set where centers can be located. This
enables faster and more justified decision-making regarding the selection of locations for emergency logistics
units based on existing facilities and prevents the placement of centers too close to each other. The practicality of
using models and methods for solving continuous partitioning problems with additional connections has been
justified during the study of two-stage emergency logistics tasks related to evacuation processes, considering the



need to organize collection, intermediate, and reception points for evacuation and the calculation and delivery of
the required amount of essential product from existing warehouses through distribution centers to areas of
technological emergencies. Mathematical models of partially two-stage resource allocation problems have been
developed for the first time, which allows describing and solving a wide range of logistics problems, creating new
information technologies for the rational management of material flows in multilevel structures. A model of the
transport process has been created using the FRAM method. A methodology for evaluating its functional elements
has been proposed. This allows for the study of the overall impact of various factors of technological, natural, and
social origin on the transport process and the development of recommendations for preventing undesirable
events. In particular, for passenger carriages, it has been shown that implementing additional over certain actions
or participants in the transport process reduces the risk of an incident by 15-20%. Mathematical models for the
optimal selection of a set of preventive /protective measures have been developed, which allow reducing the level
of professional risk to acceptable standards according to criteria such as: minimizing costs, maximizing the
efficiency of investment, and minimizing the number of measures. Further developments have occurred in the
following areas: 1) the theory of continuous Optimal Set Partitioning problems has advanced by introducing a new
class of problems that involve constructing a multiplex division; 2) the theory of multi-stage transportation
problems has progressed by constructing new models; 3) the methodological foundations for creating and using
information technologies have been established through the integration of modern GIS and mathematical support
for continuous OR problems and multi-stage placement-distribution problems. A multifunctional software
application has been created, combining algorithms of all developed methods with the possibility of connecting
GIS technologies to obtain data on real transport routes and distances between objects. Methods for optimal
distribution of material flows between stages of multiphase production, rational selection of locations for
emergency rescue services in case of technological accidents, recommendations for the development of a
scientific and educational platform for solving current problems in the field of logistics have been compiled. The
methods and recommendations have been implemented in the educational process of the National Technical
University "Dnipro Polytechnic,” the M.S. Polyakov Institute of Geotechnical Mechanics of the National Academy of
Sciences of Ukraine, the Prydniprovskyi Scientific Center of the National Academy of Sciences of Ukraine and the
Ministry of Education and Science of Ukraine, LLC "Shahtostroymontazh,” LLC "Donbassshakhtoproekt”.
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