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1. Inceprariliny po60Ty IIPUCBSYEHO aKTyaJIbHill IpO6ieMi CTBOPEHHS Cy4aCHUX KOMITIOTEPHUX TEXHOJIOTIN
(MaremaTMYHUX MOJieJIel, METOZiB, aJITOPUTMIB Ta IPOrPaM), OPiEHTOBAHUX Ha PO3B’s13aHHS 3371a4 [IPOEKTYyBaHHS
ONTUMAJIbHOI'O 3aBaHTAXXEHHSI KOHTEMHEPIB 3 ypaxyBaHHSIM FEOMETPUYHUX OOMEXKEHD Ta YMOB OaJIaHCYy.
[IpoBeeHO CUCTEMHUI aHali3 TPO6JIeMU ONTUMAJIBHOTO 3aBAaHTAXKEHHSI KOHTEMHEPIB B Pi3HUX cepax
3aCTOCYBaHHS. BUKOHAHO OTJIs]] Ta aHali3 3a7ja4 ONTUMAJIbHOTO 3aBaHTaKEHHSI KOHTEMHEPIB Ha PiBHIi
KOHTEMHEPHUX TePMiHAaJIB K By3JliB CUCTEM TPAHCIIOPTHUX IepeBe3eHb. [IpoananizoBaHo 3a1ayi 1o6ynoBU
ONTMMAaJIbHUX KOMIIOHOBOK, SIKi BUHUKAIOTh Y a6pOKOCMIYHiN rasnysi, a came: 33424 MPOEKTYBaHHS ONTUMAJIbHOTO
PO3MillleHHSI KOPUCHUX BaHTaXiB 33aHuX GOpPM Ta pO3MipiB y KOHTeHHepax JOBLIbHOI POPMU 3 ypaxyBaHHSIM
reoOMeTPUYHUX Ta MEXaHIYHUX OOMeXKeHb. 3MiMICHEHO OTJIsI/I Ta aHajli3 3aC06iB MaTeMaTUIHOTO MOJEJIIOBaHHS Ta
PO3B’13aHH 33/1a4 ONITUMAJILHOIO 3aBAaHTAKEHHS KOHTENHEPIB, 30KPEMA, METOIiB T€OMETPUYHOTO IIPOEKTYBAHHSI.
JocinkeHo 3agavy 1106yn0BY PiBHOBa)KHOI KOMIIOHOBKY 3D-06';€KTiB B KOHTEHEPi, po3aiieHOMY

rOPU3OHTAJIPHUMU CTeJIa’KaMU Ha IinKoHTeliHepu. [1o6y0BaHO MaTeMaTU4Hy MOJEJIb, 110 BPaXOBY€E HE TiJIbKU



reoMeTpUYHi 0OMEKEHHS Ta yMOBU 6aslaHCy, a 1 KOMOGIHAaTOPHI OCOGIMBOCTI 3a7jaui, TIOB';s13aHi 3 HEOOXiIHICTIO
1100y J0OBY PO3OUTTSI MHOXKVHM PO3MilllyBaHUX 00'€KTiB IO MiTKOHTeHHepax. 3alIpOIIOHOBAHO CTPATeTilo
PO3B';s13aHHS, SIKA BKJIIOYA€E MIPOLeNypu: reHepaliii KOpTexXiB po30UTTSI; I06YJ0BU CTAPTOBUX TOUOK 3 06J1aCTi
IOITyCTMMUX PillleHb; JIOKAJIbHOI onTuMizauii. [IpoaHasnizoBaHo 3aady ONTMMAaIbHOIO YIIAKyBaHHS ONYKIUX 3D-
006'eKTiB y KOHTEHEp 3 OTIOPHUMMU NOJIULSIMU (CTeIaKaMU) 3 ypaXyBaHHSIM OOMEXXEHb PO3MillleHHS Ta YMOBU
OasaHcy. [yt aHaliTUYHOTO ONUCY OO6MEKEeHb PO3MillleHHSI BUKOPUCTOBYeThCs MeTog, phi-dyHKuiil. [To6ynoBaHo
3arajibHy MaTeMaTUYHy MOZEeJIb KOMOiHATOPHOI 3ajadi piBHOBaKHOI KOMIIOHOBKY 3i CIleLlia/IbHUMU
reOMeTPUYHUMU Ta 6aJTaHCHMMU YMOBaMU. [IPONIOHYETBCS CTpaTETisl pO3B'13aHHS HA OCHOBI METOY MYyJIbTUCTAPTa
i nependayae BUKOPUCTAHHS JOIYCTUMOI CTApPTOBOI TOUKU Ta aJITOPUTMY JIOKaJIbHOI onTuMizauii. 3okpema, y
BUIIAJIKy NaKyBaHHs UUJIHAPIB 3a/iaya 3BOAUTHCS 10 3a7a4i IaKyBaHHS Kijl. CPOpMyIbOBaHO GaraToOKpUTEpPiaibHy
3aauy onTuMisauii po3mimeHHs1 3D-006'eKTiB y KOHTEMHED 3 yPaxyBaHHSIM OOMEXEHb PO3MillleHHS
(HemepeTHHAHHS, BKJIIOUYEHHS, BiJICTaHb) Ta 6anaHCy (piBHOBAry, iHepii Ta cTabinbHOCTI) - 6araToKpUTEpPiabHy
33/1ayy PiBHOBa)KHOI KOMIIOHOBKU (MBLP). [l7151 aHamiTUYHOro onucy 0OMe>XKeHb PO3MillleHHSI BUKOPHUCTaHO METOZ,
phi- ¢pynkuii. [TobyoBaHO MaTeEMaTUYHY MOJIEJIb 3a/1a4i y BUIJISAAI 6araTOKpUATepiasbHOI 3a4a4i onTruMisaii.
[Ipencrasneno BapianTu 3agadi MBLP 3anexxHo Bif, popM LinbOBUX (YHKLIA, GOPM OO'€KTIB i KOHTEMHEPIB Ta
KoMbiHalil1 ooMexxeHb. JJoclimpKeHo 331a4y ITaKyBaHHS (KOMIIOHOBKH) [1J1S1 HAG0PY TPyl ONYKJIMX 00'€KTIB, 110
MOTHMBOBAHO NPO6GJIEMaMU 3aBaHTA)KEHHS KOHTEMHEPA, SIKi BUHUKAIOTh y 33]1a4aX JIOTiCTUKA. 3aBaHTa)KEHHS
PO3IJISIAAETHCS AJ18 IPSIMOKYTHOIO KOHTEHEpPA 3aJaHOTO PO3Mipy 3a YMOBU HENEPETHHY (HEIIEPEPBHO
TPaAHCJIbOBAHUX Ta TAKUX, IO 06EPTAIOTHCS) 00'€KTIB y Irpymi 3apONIOHOBAHO HOBi 32CO06M MAaTEMATUYHOTO
MO/IEJIIOBAHHS TPYII, 1O HE MIEPETUHAIOTHCS Ta PO3MIlLYIOThCS BCepeuHi KoHTeliHepa. [106ynoBaHO HOBY
MaTeMaTU4HYy MOJ€JIb /1J1S1 OIITUMAJIBHOTO PO3MillleHHS IPyIl, o (POPMYJIIOETHCS SIK HeJliHiliHA HellepepBHa 3aa4a
onTumizatii. PO3po6s1€H0 HOBUI aJIrOPUTM MOLIYKY AONYCTUMHUX CTAPTOBUX PO3B'SI3KiB 1171 IPUCKOPEHHS Ta
MOJIIIIIeHHS IPOoLieAyPU JIOKaIbHOI onTuMizauii. [IpoaHasnizoBaHo po6yieMy aHami3y Ta MOJeJII0BaHHS pOOOTH
3aJIi3HUYHOrO TepMiHaly IIpY 34i¥ICHEHH] Ollepalliil IepeBaHTA)KEHHS KOHTENHEPIB. JJoCiIKeHo 3a1avyy
onTUMi3allii NpU3HaYEeHHs [IOTSTIB Ha 3aJi3HNYHI KOJIii Mpy 00po6LIi BaHTaXiB HAa 3aJ1i3HUYHOMY T€PMiHAJII.
[TpencraBneHo MaTeMaTUYHY MOJEJIb i METOT, pO3B'sI3aHHS. 3aIIPOIIOHOBAHO MiXif [AJ1s MifgBuileHHs e(DEeKTUBHOCTI
BUKOHAHHS OIl€pallill TePEBAHTAKEHHS KOHTEMHEPIB Ha 3a/li3HUYHOMY TepMiHaJi. BinnosigHo no nigxony
37iMICHIOEThCS ONTHUMI3allisl po3MillleHHSI KOHTENHEPIB Ha 3ali3HUYHUX [y1aTdopMax Ta B 30Hi 30epiraHHs Ha
3ai3HIYHOMY TepMiHai. [Io6y1oBaHO MaTeMaTUYHy MOZEJIb Y BUIJISIA 3aa4i KOMGiHATOPHOI oNTUMI3aLii;
MPOaHaJTi30BaHO BJIACTUBOCTI Mozeni. HamaHo pekoMeHaatlii o0 BUKOPUCTAHHS 3aITPOTIOHOBAHUX B POOOTi
aJITOPUTMIB pO3B'sI3aHHSI 33724 3aBaHTAKEHHSI KOHTENHePiB B NifcucTteMi "TlnaHyBaHHS 3ax0fiB i IiArOTOBKA
pimeHs" PerioHanbHOI iHQOpMaLiiHO-aHANITUYHOI IiiCUCTEMH 3 HAJ3BUYaHUX cuTyauiil PIATTI HC.
3anponoHoBaHi METOAM Ta AITOPUTMHU JJ1s1 PO3B’S13aHHS 3a/1a4 ONTUMAJIBHOTO 3aBAaHTAXKEHHS KOHTEHEPiB MOXKYTb

OyTy BUKOPUCTaHI AJ1s MiJgBUIEeHHS ePeKTUBHOCTI AisJIbHOCTI TPaHCIIOPTHUX KOMITaHi.

2. The thesis is devoted to the creation of modern computer technologies (mathematical models, methods,
algorithms and programs), focused on solving problems of designing the optimal loading of containers, taking into
account the geometric constraints and balance conditions. A system analysis of the problem of optimal loading of
containers in different areas of application was carried out The review and analysis of the problems of optimal
loading of containers at the level of container terminals as nodes of transport systems are performed. The
problems of construction of optimal layouts that arise in the aerospace industry are analyzed, namely: problems of
designing the optimal placement of payloads of given shapes and sizes in containers of arbitrary shape, taking into
account geometric and mechanical constraints. A review and analysis of mathematical modeling tools and solving
problems of optimal loading of containers, in particular, methods of geometric design. The problem of
constructing an equilibrium layout in a container of 3D-objects in a container divided by horizontal racks into
subcontainers is investigated. A mathematical model is built that takes into account not only the geometric
constraints and conditions of the balance, but also the combinatorial features of the problem associated with the
need to build a partition of the set of placed objects in subcontainers. A solution strategy is proposed, which
includes procedures: generation of split tuples; construction of starting points in the field of acceptable solutions;



local optimization. The problem of optimal packing of convex 3D-objects in a container with supporting shelves
(racks) is analyzed, taking into account the constraints of placement and balance conditions. The method of phi-
functions is used for the analytical description of placement constraints. A general mathematical model of the
combinatorial problem of equilibrium layout with special geometric and balance conditions is constructed. A
multi-start solution strategy is proposed and involves the use of a valid starting point and a local optimization
algorithm. In particular, in the case of packing cylinders, the problem is reduced to the problem of packing circles.
The multicriteria problem of optimization of placement of 3D-objects in the container taking into account
constraints of placement (non-intersection, inclusion, distance) and balance (equilibrium, inertia and stability) is
formulated - the multi-criteria balance layout problem (MBLP). The method of phi-function was used for analytical
description of placement constraints. A mathematical model of the problem in the form of a multicriteria
optimization problem is constructed. Variants of the MBLP problem are presented depending on the forms of
objective functions, forms of objects and containers, combinations of constraints. The problem of packing (layout)
for a set of groups of convex objects is investigated, which is motivated by the problems of container loading,
which arise in logistics problems. The load is considered for a rectangular container of a given size under the
condition of non-intersection (continuously broadcast and rotating) of objects in the group. New tools of
mathematical modeling of groups that do not intersect and are placed inside the container are proposed. A new
mathematical model for optimal placement of groups is constructed, which is formulated as a nonlinear
continuous optimization problem. A new algorithm for finding feasible starting solutions to speed up and improve
the local optimization procedure has been developed. The problem of analysis and modeling of the railway
terminal operation during container reloading operations is analyzed. The problem of optimizing the assignment of
trains on railway tracks during cargo handling at the railway terminal is investigated. The mathematical model and
method of solving the problem are presented. An approach is proposed to increase the efficiency of container
handling operations at the railway terminal. According to the approach, the placement of containers on railway
platforms and in the storage area at the railway terminal is optimized. A mathematical model in the form of a
combinatorial optimization problem is constructed; the properties of the model are analyzed. The use of the
algorithms of the solution of problems of loading of containers in the subsystem "Planning of actions and
preparation of decisions" of the Regional information and analytical subsystem on emergencies RIASE is
recommended. The proposed methods and algorithms for solving the problems of optimal loading of containers
can be used to increase the efficiency of transport companies.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHuii NpiopUTEeTHHH HaNIPSIM iIHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHcCepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. PomanoBa TeTsgHa €BreHiiBHa

2. Romanova Tetiana E.

KBasigikanis: 1. 1. 1., 01.05.02
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiiiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEeHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CemeHoBa Haraznis BosonumupiBHa

2. Semenova Natalia Volodymyrivna
KBasigikamis: 1.¢.-m.1., 01.05.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxo0a KEeHHSI:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. Komsak Banentuna MuxanniBHa

2. Komiak Valentuna Mykhailovna

KBasigikanis: 1. 1. 1., 01.05.02
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Ilerpos Koctautun Enyapnosuy

2. Petrov Konstantin Eduardovych

KBasigikamis: n. 1. 1., 01.05.04
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kipiuenko Jlrogmusna OseriBHa

2. Kirichenko Lyudmyla Olegivna

KBasigikanis: 1.1, 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMeHYBaHHSI OPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3akir04Hi BimoMocTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

TessimeB AHpilt IMUTPOBUY

Tessames Anppiit JIMUTpOBUY

IOpuenko T.A.



