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MYJIbTUIIJIEKCHOT'O p036I/ITTH MHO>XHWH
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Pedepar:

1. O6’eKTOM OCIIIIPKEHHS € IPOLEeC TEPUTOPiaIbHOI cerMeHTallii pUHKY MOCJIYT AOBiBHOTO periony. [Ilpegmerom
TOCJIiIKEHHS € MOZeJsli, MeTO/IM Ta iHpOopMalliiiHa TEXHOJIOTiSI TEPUTOPiaIbHOI CerMeHTallii i BUBHaYeHHs 30H
00CJIyTOBYBaHHS [1J1s iCHYIOUMX 200 HOBUX CEPBICHUX LIEHTPIB Ha 33/1aHill TepuTopii. MeTogu AOCIIIPKEHHS: METOU
CHACTEMHOTO aHaJli3y, MATEMaTUYHOTO MOJIE€/IIOBaHHS, HECKIHUEHHOBMMIPHOIO MaTeMaTU4YHOrO IIPOrpaMyBaHHs,
HenuepeHLinoBHOI onTUMi3allii, METoau po3B’s13aHHS HellepEePBHUX JIiHITHUX 33/1a4 ONTUMAaJIbHOTO PO30UTTS

MHOXXUH, T€OPisl IBOICTOCTI, TEOpisl arOpUTMIB Ta IPUHLUIIN 06 €KTHO-OPiEHTOBAHOTO IpOrpaMyBaHHs. Briepiie



no0yJOBAHO i peasi3oBaHO MaTEMATUYHI MOZEJIi HEIEPEPBHUX 3a/1a4 ONTAMAJIBHOTO MYJIbTUIIJIEKCHOTO PO30OUTTS
MHO>KUHH, Ki OIMCYIOTh IIPOLIEC CETMEHTAllil pETIOHY 32 TEPUTOPiAIbHUM KPUTEPIEM 3 yPaxXyBaHHSAM IOTY>KHOCTEN
CEPBiCHUX LIEHTPIB i J03BOJISIIOTh BU3HAYATH PeasibHi 30HU 00CJIyrOBYBaHHS iCHYIOUMX MiANPUEMCTB, KiJIbKiCHO
OOI'PYHTOBYBATH i MifTPMMYBATHU pillleHHS PO BUGIp MicLb AJ1s1 pO3MillleHHS HOBUX MiAIPUEMCTB. Briepiie
HenepepsHi 3aga4yi OPM ysarasbHeHi Ha BUNAJ0K MOKJIMBOTO NIEPEKPUTTA IMIZMHOXWH; OTPUMaHI IIpy LLOMY
3a7]a4i B Pi3HUX MOCTAHOBKAaX CKJIAJI HOBUH KJIac 33724 pO3OUTTSI, a CaMe HellepepBHi 33/1a4i ONTUMAaIbHOTO
MYJIBTUAIIJIEKCHOTO PO30UTTSI MHOXKMH. Briepie TeopeTu4HO O6IPYHTOBAHO i PO3PO6JIEHO METOLIA PO3B’sI3aHHS
337124 ONTUMAJIbHOTO MYJIbTUILJIEKCHOTO PO3OUTTSI MHOKMH, SIKi I03BOJISIIOTD 37iIICHIOBATH TEPUTOPiaIbHY
CerMeHTallil0 O6MeKeHOI TepUTopii 3 6araToOKpaTHUM IEPEKPUTTSIM 30H 0OCIIyTOBYBAHHS, 3 MO>KJIMBICTIO
HaMKpaloro (B AE€sIKOMY CEHCi) po3MillleHHS CEpBiCHUX LIEHTPIB Ta BpaXyBaHHS iX 0OMEKEeHUX IOTYKHOCTEN.
3anponoHOBaHO HOBUI MifXif, 040 NOO0YLOBU JiarpaM BOpOHOro BUIIKX NOPSIKIB Ta Pi3HOMAaHITHHUX iX
y3arajabHEeHb Ha OCHOBi (POpMYJIIOBaHHSI i PO3B'sI3aHHS HENIEPEPBHUX JIiHIHUX 3a/1a4 ONTUMAaJIbHOTO
MYJIBTUIIJIEKCHOTO PO30UTTSI MHOKYH Y BiZI[IOBiTHMX IIOCTAaHOBKAX, SIKMH, Ha BiAMiHY BiJ] iCHyIOUNX METOIiB Ta
niAxo[iB, [O3BOJISE, IO-Neplie, 6yayBaTy oApasy Aiarpamy Boponoro k-ro nopsaxy 6e3 rnomnepesHboro
KOHCTPYIOBaHHS ycix giarpam 1o (k-1)-ro nopsigky, no-gpyre, BpaxoByBaTH «IIOTY>KHOCTI» TOYOK-T€HEPATOPIB i
oNTUMaJbHe iX po3MileHHs. Po3pobiieHa iHpopmaliifiHa TeXHOJIOTiS BUKOPHUCTOBYBaIACh [IpY PO3po61Lii i peasizariii
«[Tporpamu iHHOBalITHOTrO PO3BUTKY [IHiNIponeTpoBchKoi 061acTi 7o 2020 poky» [IpunHIIPOBCBKUM HAyKOBUM
uyeHtpom HAH Ykpainu i MOH Ykpainu nif yac (popMyBaHHSI pEKOMEHAALLiM 1010 BU3HAYEHHS PallOHiB
06CJIyrOBYBaHHS [J1s1 iAPO3iiB YIPABJIiHHS Npalli Ta COLiaIbHOTO 3aXUCTy HaceseHHs M. JIHinpa i
JHinponeTpoBcbkoi o6acTi. Pesynbraty po60TH BUKOPUCTOBYIOTHCS 17151 BUBHAUYEHHS QYHKI[iOHAIbHOI
e(EeKTUBHOCTI IiANPHUEMCTB ripHUYO-MeTayprifiHOi ranysi Ha eTanax B3aeMOJii CTPYKTYpPHUX €JIEMEHTIB
BMPOOHHULITBA, 4 TAKOX BIIPOBAKEHI B HaBYaJIbHUI Npolec Kadenpy CUCTEMHOTO aHai3y i ynpasiaiHasa HTY «[IT».

BripoBapkeHHs MaTepiasiB MiITBEPIKEHO BiIOBIIHUMU aKTaMU.

2. The research object is the process of territorial service market segmentation of an arbitrary region. The research
subject is models, methods and information technology of territorial segmentation and determination of service
areas for existing or new service centers in a given territory. Research methods: methods of system analysis,
mathematical modeling, infinite-dimensional mathematical programming, non-differentiable optimization,
methods for solving continuous linear problems of optimal sets partition, duality theory, theory of algorithms and
principles of object-oriented programming. The mathematical models of continuous problems of optimal
multiplex-partitioning of sets , which describe the process of region segmentation according to the territorial
criterion taking into account the capacities of service centers and allow determining the real service areas of
existing enterprises, quantitatively substantiate and support decisions about choosing locations for new
enterprises, have been built and implemented for the first time. The continuous OSP problems are generalized for
the case of subsets overlapping for the first time, ; the obtained problems in various formulations constituted a
new class of partition problems, namely, continuous problems of optimal multiplex-partitioning of sets. The
solution methods for problems of optimal multiplex-partitioning of sets are theoretically substantiated and
developed for the first time that allow implementation of territorial segmentation with multiple service areas
overlapping, with the possibility of better (in some sense) placement of service centers considering their limited
capacities. A new approach to the construction of higher-order Voronoi diagrams and their various generalizations
based on the formulation and solution of continuous linear problems of optimal multiplex-partitioning of sets in
the corresponding statements is proposed, which, in contrast to existing methods and approaches, allows
immediate construction of a Voronoi diagram of k -th order without preliminary construction of all diagrams up to
the (k-1) -th order, secondly, take into account the “power” of generator points and their optimal placement. The
developed information technology was used during development and implementation of the “Program for the
Innovative Development of the Dnipropetrovsk Region until 2020” by the Pridneprovsk Scientific Center of the
National Academy of Sciences of Ukraine and the Ministry of Education and Science of Ukraine when forming
recommendations on determining service areas for the departments of labor and social protection of the
population of the Dnipro and Dnipropetrovsk region. The work results are used to determine the functional



efficiency of mining and metallurgy enterprises at the stages of structural elements interaction, and are
introduced into the educational process of the System Analysis and Control Department of NTU "DP". The
introduction of materials is confirmed by relevant acts.
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