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1. InHamivHi 3a5a9i ONTUMAJIBHOTO PO3OUTTSI MHOKMH: MaTEMAaTUIHI MOZEJIi, MeTOIY, aJITOPUTMHU, ITPAKTUIHE

3aCTOCYBaHHS

2. Dynamic problems of optimal set partitioning: mathematical models, methods, algorithms, practical applications

Pedepar:

1. IncepraniiiHa po60Ta € NOJAJbIINM PO3BAUTKOM TE€OPii ONTUMAIbHOTO PO3OUTTSI MHOXUH, 10 € HOBUM PO3[iJIOM
HECKiH4eHHOBUMIPHOTO MaTEMATUYHOTO TPOrPaMyBaHHs 3 OyJIeBUMU 3MiHHUMU, 17151 IMHAMIYHUX 33724
ONTUMAJIBHOTO PO3OUTTS, Y SKUX 151 OTPUMAHHS ONTUMAJILHOTO PO3OUTTS, B IMHAMIYHII IOCTAaHOBL,
3aCTOCOBYIOTbCS CY4acCHi YMCeJbHI METOAU, CYOrpalieHTHI METOAM 3 PO3TrOM IPOCTOPY Ta iHIIi METOAU HErJ1aiKoi
onrtuMizaii. Po3po6seHo Ta TEOPETUYHO OOI'PYHTOBAHO METOAM Ta AITOPUTMU PO3B’SI3aHHS OUHAMIYHUX 3a7a4
OINTUMAJIBHOTO PO3OMTTSI MHOXKMH B yCKJIAJIHEHUX IIOCTAHOBKAX, a caMme: 3 (PiKCOBAaHMMU LIEHTPaMHU, 3 BiILIyKaHHSIM
KOOPJMHAT LEHTPIB Ta B YMOBaX HEBU3HAYEHHOCTi. METOM Ta aJIrOPUTMHU 3aCTOCOBAHI 40 COOPMYIbOBAHUX B
PO6OTi TPOX MaTEMATUYHUX MOJiesiel. PO3po6sieHO Ta TEOPETUYHO OOIPYHTOBAHO METOMU i aITOPUTMU
PO3B'sI3aHHS AMHAMIYHMX 33/1a4 y BUIaIKaxX KOJIM [apaMeTpU 3a/1a4i 3MiHIOIOTbCS 3 IIJIMHOM 4Yacy. 3arporoHOBaHi

aJIrOPUTMU 3aCHOBaHI Ha CUHTE3i MeTOiB TEOPii ONTHMaIbHOTO PO3OUTTSI MHOKMH, METO/IiB PO3BSI3aHHS



nudepeHLiaTbHUX PiBHSIHD Ta iX CUCTEM, a TAaKOX 3 MoaudikaLismu r-anroputmy llopa s po3p’si3aHHs 3a1a4
HenudepenuiioBHoi ontrumisanii. CpopmyboBaHi B po60Ti MaTeMaTU4YHi MOJesli, MeTOI| Ta aJITOPUTMHU iX
PO3B’s13aHHS 3aCTOCOBAaHI [J151 pO3B'sI3aHHS TPhOX NPUKJIAAHUX 33724, a CaMe 337ja4i ONITUMAaJIbHOTO PO3MIllleHHS
BOTHEBUX I'PYIL, OOYJ0OBY ONTUMAJbHUX TPAEKTOPil TPUBUMIPHOrO JIPYKY Ta ONTUMAIbHOTO PO30OUTTS PErioHy Ha
30HU 3a0€3Ne4YeHHS] MeIMYHUMU 3aKJIalaMU IIPU cllajiaxax iH(peKUiliHX 3aXBOPIOBaHb. PO3p06J1€HO KOMILTIEKCH
KOMITIOTEPHUX IIPOTpaM JJIs peasidallii 3alIpOrOHOBAHUX aJITOPUTMIB PO3B’sI3aHHS 3371a4 ONTUMAJILHOTO PO3OUTTSI

MHOXXHVH B TOMY yuci AJI51 O3HAYE€HUX IIPUKIIAJHUX 3a/1a4.

2. The dissertation represents a further development of the theory of optimal set partitioning, which is a new
branch of infinite-dimensional mathematical programming with Boolean variables, applied to dynamic optimal
partitioning problems. To obtain an optimal partition in a dynamic setting, modern numerical methods are used,
including subgradient methods with space stretching and other nonsmooth optimization techniques. Methods and
algorithms for solving dynamic problems of optimal set partitioning in complex formulations have been developed
and theoretically substantiated, namely: with fixed centers, with the determination of center coordinates, and
under conditions of uncertainty. The methods and algorithms have been applied to the three mathematical models
formulated in the work. Methods and algorithms for solving dynamic problems in cases where problem parameters
change over time have also been developed and theoretically substantiated. The proposed algorithms are based on
a synthesis of methods from the theory of optimal set partitioning, methods for solving differential equations and
their systems, as well as modifications of Shor's r-algorithm for solving non-differentiable optimization problems.
The mathematical models, methods, and algorithms for their solution formulated in this work have been applied to
solve three practical problems, namely the problem of optimal placement of fire units, the construction of optimal
trajectories for 3D printing, and the optimal division of a region into zones for medical facility coverage during
infectious disease outbreaks. Computer program complexes have been developed to implement the proposed
algorithms for solving optimal set partitioning problems, including for the specified practical tasks.
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TEXHOJIOTIYHA JOKYMEHTALIisl

ConiaJIbHO-€EKOHOMIYHA CHpﬂMOBaHiCTb: MigBUIIEHHS aBTOMaTU3allii BUpOOHWUYMX ITPOIIECIB;

3a0€e31e4eHHs [IPOMUCIIOBOCT] Y1 HACEJIEHHS HOBUM BUJIOM iHOPMaLiiHO-KOMYHIKaLliiHUAX [TOCITYT

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaZKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo



3B's130K 3 HAYKOBHMH TeMaMH: 0112U000193, 01150002392, 0119U100600, 0113U003558, 0116U002214,
0119U101302

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

VII. BimomocTi npo odiniliHuX OIIOHEHTIB Ta PELI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. Crentok Iletpo IBaHOBUY

2. Petro Stetsyuk

KBasidikanis: n. ¢.-m. 1., npodecop, 01.05.02
InenTudikarop ORCID ID: 0000-0003-4036-2543
HoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: IHCTUTYT KibepHETHKY imMeHi B. M. Tymkosa HaujionanbHoi

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417176

Micuesﬂaxo,rm(ennﬂ: npocrekT Akagemika ['nmymkosa, Kuis, 03187, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. Cko6 [0pi#t OnekciioBuy
2. Yurii Skob

KBasigikanis: 1. 1. n., npodecop, 01.05.02
InenTudikarop ORCID ID: 0000-0003-3224-1709
JoparkoBa iHdpopmamist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU aepOKOCMIUHUIA YHiBEpCUTET "XapKiBChbKuMit

aBialiiHWi iHCTUTYT"

Kopg 3a €IPIIOY: 02066769

Micue3HaxoaKeHHS: ByJl. Manbka Baguma, XapkiB, XapkiBCcbKUH p-H., 61070, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Yyran Angpiit Muxainnosuy

2. Andrii Chuhai

KBasigikamis: 1. 1. H., crapmmii HaykoBuii criiBpo6iTHUK, 01.05.02
InenTudikarop ORCID ID: 0000-0002-4079-5632
JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL OCOOH: [HCTUTYT EHEPreTUYHUX MalIUH i cucteM im. A. M. TlizropHoro

HanjjonanbHoi akagemii Hayk YKkpainu

Kopg 3a €IPIIOY: 03534570

Micue3HaxoaKeHHS: By1. KomyHanbHUKiB, XapkKiB, Xapkicbkuii p-H., 61046, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

PeuenseHtu

VIII. 3aKkJI104Hi BiZoMOCTi
BaacHe IlpizBume Im's ITo-6aTbKOBi Sxosnes Cepriit Bceponoposid

TOJIOBH pajgu

Biacue IpizBuie Im's I10-6aTbKOBI fAxosznies Cepriit Bceposionosny

rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY [llepyenKo AHzpiit OneKkcaHapoBUY
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLiio HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




