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1. Incepranifina po60Ta IPUCBIYEHA PO3B’SI3aHHIO HAYKOBO-TIPUKJIAIHOI 337ja4i YI,OCKOHAJIEHHS METOIiB
MOJIEJIIOBaHHS BUIIaJIKOBUX CTaHIB TPAHCIIOPTHOI'O NIONMTY Ha [TE€PECYBAHHA ACAKMPIB Y MiCTax HIJIIXOM
PO3pO6JIEHHS] METO/y [TOeTAIHOI rapaHTOBaHOI reHepallii MaTpUllb aca)KUPChKUX KopecnoHaeH il (MIIK),
BHMKOPHCTAHHSI SIKOTO JI03BOJIUTD MiIBULIUTY TOYHICTb ITPOTHO3iB y MeXXax iHTepBasibHOI KoHuenii (IK)
MOJIEJIIOBAaHHS TPAHCIIOPTHUX NIOTPe6 y epecyBaHHi rpoMagcbKUM TpaHcnopToMm (I'T). AKTyanbHICTb TEMU
DOCJIiIPKEHHS 3yMOBJIEHA 3POCTAHHSAM CKJIQAHOCTI MiCbKUX TpaHcnOpTHUX cucTeM (TC), migBuIleHHSIM BUMOT 10
TOYHOCTI IPOTHO3YBaHHS [IONIUTY Ha I€PEBE3€HHs Ta HeOOXiJHICTIO BpaxyBaHHS CTOXaCTUYHOI IpUpOAU
nepecyBaHb. CydacHi ymoBU QyHKUiOHYBaHHS TC XapaKTepu3yloThCs BapiaTHMBHICTIO NIOBEiHKU KOPUCTYBAUiB,
BIIJIMBOM COLiaJIbHO-€KOHOMIYHMX, TPOCTOPOBUX i 4aCOBUX (PAKTOPIB, & TAKOK BUCOKUM PiBHEM HEBU3HAYEHOCTI

BXiTHUX AaHUX. Y TaKUX YMOBaX 3aCTOCYBaHHS TPaAULIHMX MeTOAiB (OpMyBaHHS MaTpulp KopecrnoHaeH il (MK),



sIKi epen6adaloTb OTPUMAaHHS OJHOTO PO3PaxXyHKOBOTO BapiaHTa MaTpHulli, He 3a6e31edye HaJe>KHOTO PiBHS
aJleKBaTHOCTI MoZiesiell TPAHCIIOPTHOTO ONUTY. Y poO0Ti BUKOHAHO CUCTEMHUI aHaJli3 iCHYI0UNX METOIiB
dopmyBaHHs MK, Bu3Hau€HO ix IlepeBary, HeloJliky Ta MeXi IPaKTUYHOTO 3aCTOCYyBaHHS. JloBelleHO, 1110
TpaguLiliHi METOIM He 326€3M1€4yI0Th HAJIEXKHOTO PiBHS BiITBOPEHHS BUIIAAKOBOI IPUPOAY MOIUTY Ha
IIepeCyBaHHs NAaCaXXUPIB, 10 3HUXKYE THYYKiCTh TPAHCIIOPTHUX MOJieJIeN i 0OMeXy€e MOXKIMBOCTI IPUMHSITTS
OOI'PYHTOBAHUX YIIPaBJliHCbKUX pillleHb Ha OCHOBI iH(opMallii, OTpUMaHOi 3 BUKOPUCTAHHSIM 3a3HaY€HUX METOJB.
CuHTeTHyHi (rpaBiTaliiiHi Ta eHTponiliHi) Mogeri 103BoJIsA0Th GOpMaizyBaTy MIPOLEC PO3MOAiNy ONUTY, IPOTE HE
3a6e311e4yoTb (POPMYBAHHSI MHOKMHU aJIbTEPHATUBHUX CTaHIB TPAHCIIOPTHOTO NONUTY. MeTonu GpopMyBaHHS
BaHTakHUX MK y 3HauHil Mipi € afanTanielo NacakupPChKUX MiAXOAIB i HE MaIOTh CAMOCTIMHOI METOIOJIOTIYHOI
6a3u. TakoxX y guceprallii 0O6I'pyHTOBAHO JOLi/IbHICTh GOPMYBAHHSI MHOKUHU IONYCTUMUX BUNaAKOBUX MK 3amicTb
OAVHUYHOrO ii BapianTa. Takuii Migxiz J03BOJIS€ BpDaXOBYBaTU HEBU3HAYEHICTD 1 BapiaTUBHICTD MIONUTY, MiABUILYE
CTIMKICTb pEe3y/IbTaTiB TPAHCIIOPTHOIO MOJEJIIOBAHHS Ta CTBOPIOE NEPENYMOBH 151 3aCTOCYBaHHS iIHTEPBAJILHOI
koHuenuii (IK) mogentoBaHHs ONUTY Ha nepecyBaHHs nacaxupis ['T. OnHUM i3 ocHOBHUX HenoJikiB IK e
BiICYTHICTb (pOpMasi30BaHOT'O iIHCTPYMEHTAPIIO W00 3alI0OBHEHHS ialla30Hy MO>KJIMBUAX CTaHiB TPAHCIIOPTHOTO
[IONUTY BUNQAKOBMMU BapianTamu MK, Ha sKi Hakiaganucs 6 rpynoBi OOMeXEHHs, 0 XapaKTEPU3YIOTh Pe3yIbTaTu
TPaHCIIOPTHOrO Ipolecy. bazoBuil Mmeto reHepatlii Bunaaxosux MK y ibomy BUINAKy € OOMEXKEHNM | He rapaHTye
YCHILIHOTO pe3yabTaTy MOJEIIOBaHHS MaTPULlb 32 YMOB HaKJIaJlaHHS IOAATKOBUX OOMEXEHB Ha iX reHepaiiio
MaTpullb. 3 METOK YCYHEHHSI BUSIBJIEHUX HEZOJIiKiB i 0OME>XXEeHb pO3p006JIEHO METO, rapaHTOBaHOI reHepallii
BunagkoBux MIIK, SKuil I'pyHTyeTbCS Ha IPMHLMIAX iHTEPBAJIbHOTO MOJE/NII0BAHHS TPAHCIIOPTHOTO MOIHUTY,
ypaxyBaHHI OMHUYHUX i 'PYIOBUX OOMeXeHb TPAHCIIOPTHOI'O IIPOLIECY, CTaTUCTUYHOMY BiATBOpPEHHI
3aKOHOMIPHOCTEN pO3NOJily KOPECTIOHAEHIIiH Ta 3a6e3e4eHHI MaKCHMaJIbHO MO>KJIMBOTO PiBHSI BUIIAIKOBOCTI Y
c(pOpMOBaHUX MATPULSIX. MeTo, peasisye NOETaHUI PO3NOAL ONUTY MiX TpaHCIOpTHUMH paiioHamu (TP) 3
ypaxyBaHHSIM MaKCHMaJIbHO MOXKJIMBOTI'O Ha ChOTOJHIIIHIN AeHb Iepesiiky ooMeskeHb Ha reHepariio MIIK.
l'apaHTOBaHUI1 XapakTep po3po0JIEHOr0 METOAY IoJIsArae y 3abe3neyeHHi BUKOHAHHS 33/1aHOi CUCTEMU OOMEXXEHD i3
KOHTPOJIbOBAHOIO BEJIMYMHOIO JOIYCTUMUX BilXUJIeHb. Y PO6OTi C(pOPMYIbOBAHO KpUTEPii IPUUHITHOCTI
3reHepOBAHUX MATPULIb. [1ealbHUM BBa)KA€ThCS BapiaHT, 3a SIKOTO BCi 0OME>KE€HHS BUKOHYIOTbCSI [TOBHICTIO.
BopHouac 3 ypaxyBaHHSM iTepaliiiHoi Ipupoy npolecy reHepaliii 06IpyHTOBaHO JIONYCTUMY BEJIMUKHY
HEepO3IOJiJIeHNX KOPEeCIIOHIeHLii — He 6inbie (0,25-1) % Biz 3arajibHOro o6Csry MONUTY Ta He Oisbiie 1 % y Mexxax
OKPEMUX IPYIIOBUX OOMEXEHD. Y pOOOTi OBEIEHO, IO TaKi BifXUJIEHHS HE IPU3BOISATD 10 CYTTEBOTO BUKPUBJIEHHS

xapakrepucTuk TC Ta MOXYTb PO3IJISIAATUCS SIK CTATUCTUYHO HECYTTEBI.

2. The thesis is devoted to solving the scientific and applied problem of improving methods for modelling random
states of urban passenger transport demand by developing a method for step-by-step guaranteed generation of
passenger trip matrices. The use of this method enables increased forecasting accuracy within the framework of
the interval concept of public transport travel demand modelling. The relevance of the research topic is supported
by the increasing complexity of urban transport systems, the growing need for accurate transport demand
forecasting, and the need to account for the stochasticity of travel behaviour. Modern transport systems'
operation is characterised by variability in user behaviour, the influence of socio-economic, spatial, and temporal
factors, and a high level of uncertainty in input data. Under such conditions, the use of traditional methods for
obtaining trip matrices that result in a single matrix does not ensure the reliability of the transport demand model.
The thesis presents a systematic analysis of existing trip matrix calculation methods, identifying their advantages
and disadvantages, as well as the limitations in practical application. It is proven that traditional approaches do not
adequately capture the stochastic nature of passenger travel demand, thereby reducing the flexibility of transport
models and limiting the potential for grounded managerial decision-making. Synthetic (gravity and entropy-based)
models formalise the demand distribution process but do not enable the formation of multiple alternative demand
states. Methods for estimating freight origin-destination matrices are, in most cases, adaptations of passenger
approaches and lack an independent methodological background. The thesis substantiates the feasibility of
generating a set of admissible random trip matrices instead of a single matrix state. This approach allows
consideration of demand uncertainty and variability, increases the robustness of modelling results, and lays the



grounds for implementing the interval concept in public transport demand modelling. One of the main
shortcomings of the interval concept is the lack of a formalised tool for estimating the range of possible states of
the random trip matrix, subject to group constraints characterising transport process results. In this regard, the
basic method for generating random trip matrices is limited and does not guarantee successful matrix formation
when additional constraints are imposed. To eliminate the identified shortcomings and limitations, a method for
guaranteed random generation of passenger trip matrices was developed. The method is based on the principles of
interval demand modelling, consideration of specific and group constraints imposed by the transport process,
statistical representation of trip patterns, and ensuring the highest possible randomness in the generated
matrices. The method implements a step-by-step distribution of demand between origin-destination pairs, taking
into account the most feasible set of constraints for generating passenger trip matrices. The guarantee of
obtaining admissible results using the developed method is ensured by compliance with a predefined system of
constraints with a controlled level of permissible deviations. Also, the thesis formulates the criteria for the
acceptability of generated matrices, and an ideal case is when the matrix meets all the constraints used. However,
taking into account the iterative process of matrix generation, an admissible share of undistributed trips is
substantiated — no more than (0.25-1) % of total demand and no more than 1 % within individual group constraints.
It is proven that such deviations from total demand do not cause significant distortion in the estimation of
transport system performance parameters and can be considered statistically insignificant.
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VIII. 3aKkJII04Hi BiZmoOMOCTi
Biacue Ipizumie Im'st [To-6aTbKOBI Harsmok IBan CepriitoBuy

TOJIOBH pajgu

Bnacue IIpisBume Im'a [T0-6aTbKOBI Harmiok IBan Ceprifosu

TOJIOBYIOYOTO Ha 3acCifiaHHi

BignosigasnbHuii 3a Hi,ILI‘OTOBKy [Ipuneno Anacracis BikropiBHa
00JIiKOBHX JOKYMEHTIB

PeeCTpaTop [Opuenko TersiHa AHaToJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




