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Pedepar/anoTanis:

1. ocnigKeHHs IPUCBIYEHO PO3BUTKY TEOPETUYHUX i METOJAMYHUX 3acaj, MiIBUILIEHHS PiBHS 00CJIyrOBYBaHHS
POOOTH rPOMAZICBKOTO TPAHCIIOPTY LIISIXOM (POPMYBaHHS MiTXOAY 10 CUHXPOHi3allii rpadikiB pyxy rpoMaacbkoro
TPaHCIIOPTY i3 3aCTOCYBAaHHAM CY4aCHUX €BPUCTUYHUX METO/IB i iMiTalliiHOro MozenoBaHHs. CKIaIHICTh
BYpIII€HHS [TI0CTABJIEHOI 3a7]a4i B CY4aCHUX YMOBaX IIOCUJIIOETHCSI CTOXaCTUYHOIO TPUPOIOI0 TIONIUTY Ta
HeJIiHINHOIO TrHaMikoIo TpadiKy , 110 HiBeJII0E TOYHICTh JeTepMiHOBaHUX MOJeJiell. 3aCTOCYBaHHS €BPUCTUYHUX
METO[IiB CTae HEOOXiJHOIO BifTIOBINI0 HA BUCOKY O0YMCIIIOBaIbHY CKIanHicTh (NP-ckiagHicTh) 3anaui
CHHXPOHi3alii po3kiazis, o 3a6€31e4yI0Th BUCOKY OOYMCIIIOBAIbHY €(EKTUBHICTb Ta aIANTUBHICTb 1O
BapiaTUBHYX YMOB i JO3BOJIAIOTb OTPUMATH Pill€eHHS B PEXKMMI peasibHOro yacy. CaMe TOMY aKTyaJIbHUM €

CTBOPEHHS MoJeJsiell i MeTOIiB, 3aTHUX BPaXOBYBaTH CTOXACTUYHY [IPHPO/AY IIOMUTY Ha aCAXUPCHKIi I1epeBe3eHHs



i oTpuMary HabDKEeHe 0 ONTUMAJIBHOTO PillleHHs], 10 3a0€3Me4YUTh 3MEHIIEHHS 3arajbHUX €KCILTyaTaliltHUX
BUTpAT Ha (PYHKLIOHYBaHHS CUCTEM MiChKOTO IIaCaXUPCHKOTO TPAHCIOPTY. Y AucepTallil MpoBeJeHO OPiBHSIbHUN
aHaJli3 HayKOBUX POOIT, IPUCBSIYEHUX BUPILIEHHIO 337ja4i CHHXPOHIi3allii po3K/a/iB pyXy 3 BUKOPUCTAHHIM Pi3HUX
MigXoxiB i METOIB, KJ1acu(DiKOBAHO AOCHIIKEHHS Ha YOTUPU OKPEMi Ipynu 32 OCHOBHMMU METOJAaMU ONTUMi3allii,
BUSIBJIEHO, 110 HANTIOMMPEHIIIMM METOJIOM € reHeTn4Hi anroputmu (I'A), siki ycnilmHoO 3aCcTocoBaHi mpu
CHHXPOHIi3allii po3kjaziB Ha Pi3HUX PiBHSX, BKJIIOYAIOUM BY3JIM, BUOpaHi JiiHii Ta Uini mepexi i nj1s pisHuUMHU BUTIB
TpaHcnopty. OTpuMaHi pe3ysbTaTi JOCiIPKeHb CBiIYaTh PO HASIBHICTb CYTTEBOTO AMCOHAHCY MK BATOMUM
TEOPETUYHUM 6a3MCOM Ta HU3bKMM PiBHEM iMIIZIEMeHTallii HAyKOBUX PO3POOOK Yy IPAKTUYHY HisJIbHICT
TPaHCIIOPTHUX MinnpremcTs. Heo0XigHO Bij3HAYNTH, 110 HAYKOBLSIMU HELOCTATHbO YBAru MpUIisSEThCS IPOGIeMi
napaMeTpUYHOro HasamTyBaHHs ['A pu BUpillneHHi 3aa4i cMHXpOHi3alii po3kiagnis pyxy. Tomy poboTa
IIPUCBSIYE€HA MOI0JIAHHIO iCHYIOYOTO PO3PUBY MK TEOPETUYHUMU JOCSITHEHHSIMU Ta IPAKTUYHUMU
3aCTOCYBAaHHSIMU PO3PO6JIEHUX PilleHb. OZHUM i3 KII0YOBUX PE3YJIbTATiB AOCIIIKEHHS € pO3pobKa MifXoLy 10
CHHXPOHi3alii rpadikiB pyxy rpoMaziCbKOro TPaHCIIOPTY i3 3aCTOCYBaHHSIM Cy4YaCHUX €BPUCTUYHUX METO/IB, 1110
JI03BOJISIE€ HiBEIOBATHU AeCTabili3yl0unii CTOXaCTUYHUI BIIMB CEPENOBUIIA HAa PiBEHb 33/J0BOJIEHHS TIOTPE6
HaceJIeHH# y riepeBe3eHHsX. OcobiuBe Miclie y po6oTi 3aiiMae IPOBeAEHHS OLiHKM CTATUCTUYHOI 3HAYYI[OCTi
napameTpiB ['A Ha epeKTUBHICTb Oro MPaKTUYHOI peartisaLlii Ipyu CHHXPOHI3alii po3KIaiB pyxy i BUBHaYeHHS
XapakTepy ixX BIIJIMBY Ha SIKICTb TPAHCIIOPTHOT'O OOCJIyrOBYBaHHsI. KputepieM SKOCTi TPaHCIIOPTHOTO
00CJIyTOBYBaHHS € CEPEIHIN Yac O4iKyBaHHS IIaCaXXUPIB y By3Jjax [IepecajKy i TpaHCIOPTHIN Mmepexi. OTpuMani
pe3yJIbTaTy JOCJiIPKeHb BU3BHAYAIOTh PalliOHAIbHI MeXi HaJlallTyBaHb €BPUCTUYHOTO aJITOPUTMY /111 OTPUMAHHS
KBa3ioNTUMAaIbHUX PO3KJIALIB y pexkuMi yacy, 6J1M3bKOMY 10 peasibHoro. HaykoBo oO6rpyHTOBaHI pekoMeHaarii
JOTIOMO>KYTh €(PEKTUBHO BIIPOBA/IKYBaTH Ta HaJAIITOBYBaTU ['A 117151 BUpillleHHS 3a/]a4 CMHXPOHi3allii po3Kiaziis
pyxy.

2. The study is devoted to the development of theoretical and methodological principles for improving the level of
public transport service by developing an approach to synchronizing public transport schedules using modern
heuristic methods and simulation modeling. The complexity of solving the problem in modern conditions is
increased by the stochastic nature of demand and nonlinear traffic dynamics, which reduces the accuracy of
deterministic models. The use of heuristic methods becomes a necessary response to the high computational
complexity (NP-complexity) of the schedule synchronization problem, which provides high computational
efficiency and adaptability to variable conditions and allows obtaining a solution in real time. That is why it is
relevant to create models and methods that can consider the stochastic nature of passenger transport demand
and obtain an approximate optimal solution, which will reduce the overall operating costs of urban passenger
transport systems. The dissertation conducted a comparative analysis of scientific works devoted to solving the
problem of synchronization of traffic schedules using different approaches and methods, classified the research
into four separate groups according to the main optimization methods, found that the most common method is
genetic algorithms (GA), which are successfully applied in synchronization of schedules at different levels,
including nodes, selected lines and entire networks and for different types of transport. The obtained research
results indicate the presence of a significant dissonance between a solid theoretical basis and a low level of
implementation of scientific developments in the practical activities of transport enterprises. It should be noted
that scientists do not pay enough attention to the problem of parametric tuning of GAs when solving the problem
of synchronization of traffic schedules. Therefore, the work is devoted to overcoming the existing gap between
theoretical achievements and practical applications of the developed solutions. One of the key results of the study
is the development of an approach to the synchronization of public transport schedules using modern heuristic
methods, which allows to level the destabilizing stochastic impact of the environment on the level of satisfaction of
the population's needs in transportation. A special place in the work is occupied by the assessment of the
statistical significance of GA parameters on the effectiveness of its practical implementation in the
synchronization of traffic schedules and determining the nature of their impact on the quality of transport service.
The criterion of the quality of transport service is the average waiting time of passengers at transfer nodes and the
transport network. The obtained research results determine the rational limits of the heuristic algorithm settings



to obtain quasi-optimal schedules in a time regime close to real. Scientifically based recommendations will help to
effectively implement and configure GA to solve the problems of synchronization of traffic schedules.
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