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AHOTAIISA

Jlong K.B. HaykoB1 OCHOBU €(PEKTHUBHOCTI €Kcmjyaramnli 3aco0i1B
TPAHCOOPTY Yy  MIKMICBKOMY  IACaAXXUPCBKOMY  CHOJYYEHH1. —
KBanidikaiiina HayKOBa npaus Ha npaBax PyKOMUCY.

Jlucepranig Ha 3400yYTTS HAYKOBOTO CTYIIECHS JAOKTOPA TEXHIYHHUX
HAyK 3a cneulajlpHicTO 05.22.20 «Ekcnayaraimis Ta pEeMOHT 3ac001B
TpaHncoopty» (275 — TpaHCcOOpTHI TEXHOJIOrli (3a BHAAMH). —
Onecbkuit HamioHanbHuii MOPCBKUM YHIBEPCUTET.

Y poOot1 OyJ0 PpO3rjasSsHYTO TMNHUTAHHSA JOCJIIJAXEHHS OCHOB
eKcrayaramnii 3aco01B TpaHCOOPTY NPU MIKMICBKHUX NACAXKUPCHKHUX
MAPLWIPYTHUX IMEPEBE3CHHAX. BCTAHOBJIEHO, IO NPOLEC €KCIJyaralli
3aC001B TPAHCIOPTY NOPHU MIKMICBKHMX IACAXKUPCHKUX MaAPUIPYTHHUX
NEPEBE3CHHIX HE € 130JIbOBAHUM. HeMOXHaA ITHOPYBATH M TOH (PaKT,
0 30€pPEKEHHS COLIAJBbHOI (PYHKIIII Ta €KOHOMIYHOI OOrPYyHTOBAHOCTI
€ NEPUIOYEPrOBUMH 3aBJAAHHSAMU (PYHKIIOHYBAHHS TPaHCIOPTY. Llum
OOYMOBJIKOETHCS BIJIMB O0ararb0X (PaxkTOpiB (PYHKI1IOHYBAHHS CKJIAJHOI
BUPOOHMYOI CHCTEMHM  €Kcmjyaramnli 3aco0IB  TpaHCOOPTY NOpH
MDKMICBKHX MAaCAXXUPCHKHUX IMEPEBE3CHHIAX MacaXupiB. l1[e mpHU3BOIUTH
N0  HEOOX1AHOCTI  IIPOrHO3YBAHHA  CUTyaulld  ekcnoayaramii 3
ypaxyBaHHAM 0Oararb0X 30BHIILIHIX Ta BHYTPIMHIX (PakTopiB. /[0 Takux
paKkTOp1iB MOXHA BIJHECTH HE€ TUIbBKM PIZHOMAITTI MOXKIHUBUX
NOPOXKHIX MW TPAaHCOOPTHUX Baplamii, a ¥ MBUIKICTH Ta Yac
MAPLWIPYTHUX i300K, IHTCHCUBHICTHL PYyXy, KOM(POPTHICTH, BAPTICTh Ta
IHII1 (aKTOpU MNPUCYTHI y 3rajaHiii cucteMl abo OTOUYyr4YOMY ii
cepenoBumll. IIuTaHHdS NOAANBIIOTr0 PO3BUTKY HAYKOBUX MIAXOJ1B

yPaxXyBaHHS B3a€MHOTO BIIJIMBY KIJIbKICHUX XaPaKTEPUCTUK MapaMETpPIB



cKCcIJiyaramli 3aco01B TPaAaHCHOPTY NPHU MIKMICBKHX MNACAXKHUPChKHUX
MAPUIPYTHUX NEPEBE3CHHAX € AKTYAJbHUM W N1JJIAra€e QJOCI1JKEHHIO.

3 METOKW 3a0€3MEUYeHHs IMOAAJbIIOr0 PO3BUTKY CYYaCHHX
N1AXOA1B ILIOA0 ONTHMI3amli PpoO3paxyHKY IapaMeTpiB €Kcmiayarailli
3aC001B TPAHCHOPTY HA MIDXKMICBKHX MNAaCAXUPChKUX MAPLWIPYTHHUX
NEePEBE3C€Hb OYJIO 3aNIPONOHOBAHO PO3B'S3yBATH TaKl 3a1a4l:

— o0Oparum CcyyaCHHUH METOJ PIWIEHHSA 3ada4 3 PO3PAXYHKY
napaMeTpiB  (PYHKIIOHYBAHHSA  IIPOoLECY  €Kcmiayarauli  3aco01B
TPAHCHOPTY HA MI3)KMICBKHMX MACAXKUPCHKUX MAPUIPYTHUX MIEPEBE3CHB;

— PO3pPOOUTH MOAECIb OINTHUMI3alLli CHUCTEM  MIXKMICHKHX
NACAXKUPCHKUX MAPIUIPYTHUX MEPEBE3CHB;

— BU3HAYUTHU MapaMeTpu IMEPEPO3NMOAIIY MACAXKHPOIMOTOKY
MIK  QJIbTCPHATUBHUMHU  MAPUWIPYTHUMH CHCTEMAMHM B  NOPOILEC]
eKcIuIyaralli 3acCo01B TPAHCOOPTY,

— po3paxyBaTu napamMeTpHu GYHKIIOHYBAHHS CUCTEM
MIDKMIChKHUX MNACaXXUPChKUX MAPUWIPYTHUX TMNEPEBE3CHb MNPU PI3HHUX
BXIJHUX B CHCTEMY IapaMeTrpax npd ekcmjayaramii 3aco0i1B
TPAHCOOPTY,;

— NPOBECTH MATEMATUYHY hopmanizamio napaMeTpiB
eKCIJIyaramii 3aco01B TPaHCHOPTY B MAPLWIPYTHUX MACAKUPCHBKHUX
TPAHCOOPTHUX CUCTEM;

— MATEMATUYHO ¢dopmaii3yBarTu 3M1HU napamMeTplB
GYHKI1IOHYBAHHA CHUCTEM MDKMICHBKUX MNACAXKUPCHKHUX MAaPIIPYTHUX
NEPEBE3CHD Bl1J BXIJHUX B CUCTEMY MapaMeTpiB.

[IpoBeaceHUM  aHaAJI30M METOAIB MOJCIBAHHA BHU3HAYECHO
MOJXJIUBICTh BUKOPHCTAHHS JJid BU3HAUEHHS KIJIbKICHUX IapaMeTpIlB
3MIHM 0a30BHUX IIOKA3HUKIB ¢€Kcmayaraili 3aco01B TPaHCHOPTY IIPH
MIDKMICBKHUX IMAaCaXUPChbKUX MAapPLIPYTHUX IEPEBE3CHHIX METOIH

MATEMATAYHOT O Ta KOMII OTEPHOTO MOJICIKOBAHHSI.



PO3KpUTO TNHUTAHHS MEPEXKHOIN0 MNPOTrHO3YBAHHA  KIJIbKOCTI
NOTCHIIMHUX IMACAXUPIB, fAKI NOTPEOYKTh OTPUMAHHS MOCJIYIrH 3
NEPEMILICHHS Bl1J NYHKTY 1 J0 NYHKT ]. 3anpoOlOHOBAaHA JJis LbOTO
MaTeéMaTU4YHa MOJECJ]b 3a0e3medye ypaxyBaHHA BHOOPY NHaCaXKUpPoOM
HAWKOPOTIIOrO0 MAPWIPYTy 3 HA0OPY BaplaHTIB, IK TAKOrO IO MOTPeOye
MIHIMAJbHOTO 4YacCy i3JIKH.

Bu3HaueHo, MmO MI1HIMI3amlsgd 4Yacy MapmpyTHOi i3AKku Ta
MAaKCHUMI3amld WBUJIKOCTI BPaXxOBAaHO  JOCHIJPKEHUM B PpoOOTI
KAJI10pyBaJIbHUM KO€(PImIEHTOM  (X) 3aJEXKHOCT1 MJIS PO3PaAXyHKY
KOPECOOHACHIIIT MacCa>XMpIB MIK MICTAMHU Bl1J NYHKTY 1 A0 MOYHKT |].
JlaHuM Koe(II€eHT, V TOMY 4YHCJIl TIOKa3yBaTH BIJIUB JOPOKHBLO-
TPAHCIOPTHOI  cHUTyamli Ha mapaMeTpu  ekKcmiayaramii  3acoOilB
TPAHCIOPTY. BBaxaerscs, Mo 301JbIHIEHHS MBUJIAKOCTI CHOJYYECHHS
MIAXOM IIOKPAllECHHSA JOPOXHBO-TPAHCOOPTHOI cHUTyamli Ta, £K
HACJ1A0K, MIHIMI3amlsgd dYacy Ii3AKA TIPU3BOJAUTH JO 3MCHIICHHS
GaKTHUUYHUX mapamMeTplB ONMCaHOI (GYHKIII TSIXKIHHI HOPH PO3PAXYHKY
KOPECHOHACHI1I MAaCaXUP1B MI>K IYHKTAMH 1 10 INYHKT ].

[IpoBeacHE MATEMaTU4YHE MOJACJIKBAHHSA YPaxoOBYe€ 30BHIIMIHI
3aB’SI3KHW MapaMeTplB €KCcIyarauli 3ac001B TPAHCOOPTY, 3 NOPOIKHBO-
TPAHCOOPTHOK CHUTYAlll€EKD Ta BUMOramMu comniymy. IL{uM 3a0e3medeHO
MOJKJIHMBICTh MOJCJIOBAHHS MAauWOyTHIX CUTyalld mJis 3a0€3ICUYCHHS
NEPCIHEKTUBHOIO0 TEXHIKO-€KOHOMIYHOIO IIJIAaHYBAHHS Ta YIIPaBJIHHS
PYXOM MaTeplaabHUX 3aC001B B IPOILEC] EKCIyaTamli

B npoBeacHOMY JOCHIJKEHH1 OyJI0O BCTAHOBJIEHO paHIlIE
HEBIAOMI1 IMapaMeTpu (PYHKI1I TSKIHHSA, 1O 3a0€3MeUYy€e MOXKIUBICTH B
NPOrHO3YBAHHI KOPECHOHJCHIlI MacaXUpiB B JOCHIJPKECHIA CHCTEMI.
JlaHuM nmapaMeTpoM € KajalOpyBajdbHUU KOE(IUIEHT, BpPaxyBaHHH
BIIJIMBY BIACTAHI MK MicTaMu. [IpoBeacHE NOPIBHAHHI OTPUMAHUX

TCOPETUUYHUX Ta C€KCICPUMECHTAJIbHUX NAHUX, 3a PE3yJIbTaTaMH SKOTO



BCTAHOBJICHO CTAaTH4YHY IOXHMOKY poO3paxyHKIB. OTpuMaH1l B1JOMOCTI
MO0 mapaMeTplB OOCHIJKECHUX KOPECHOHICHIINW MNOMOBHMJIU B1AOMI
HAYKOB1 MIAXOJM IOJA0 INPOTHO3YBAHHSA IapaMeTplB (PYHKI1OHYBAHHS
OpoOLECY MNEPEBE3CHb MAaCaXUpP1B 13 BU3HAUYECHHSIM OCOOJMBOCTEH
CC30HHMX KOJIMBAHb MOINUTY HA TMEPEBE3CHHA, MmO 3ade3neuye
MOJXXJHUBICTH B  INPOTHO3YBAaHHI KOPECHOHACHIIlI  MacaXupiB B
TOCJ1IKEHIH CUCTEMI 13 3aCTOCYBAHHIAM rpaBITAL1IHiHOTO
MOJEHOBaHHA. Ilpuw 1bOMYy, Vy 3anpOINOHOBAHOMY MOJECJIIOBAHHI
BPAaXOBAHO COMIAJIbLHY (PYHKI1KO TPAHCIOPTY.

Excrnayaramnis 3ac001B TPAHCHOPTY npu MaCOBOMY
0OCIYyrOoBYBaHH1 MACaXHpP1B PO3IJISHYTO HK CKJIAAHY BUPOOHHUY
CUCTEMY. 3aJ0BOJICHHS BHUMOI CYCIIJIbCTBA A0 SKOCT1 INEPEMIIICHHS
nacaxupiB B 3aco00ax TpPaHCIOPTY TIPOMAJACHLKOI0 KOPHUCTYBAHHS
3aIIPONOHOBAHO BpPaxXyBaHHSAM HE TIJIbKHM 4Yacy W TPOLIOBOIO
HAaBAHTAXXCHHS HA MacaXvpa, a 1 3 ypaxyBaHHAM BHMOTI macaxupa a0
KoMpopTy. 3anpomnoOHOBaAaHMKW B PpoOOTI miAX1aA J0 MNPUAHITTS
KOC(P11€HTY 3aNOBHEHHS CAJIOHY, B SKOCT1I (PaKkTopy KOM@POPTHOCTI,
BBOJUTHh B MOJECJIb MOXJIMBICTh IIPOTHO3YBAHHSA MaWOyTHIX CUTYyallli
13 ypaxyBaHHSAM TPAHCOOPTHOI BTOMH Ilacakupa W CYCHUIBHHX
BUPOOHUYMUX BUTPAT B1J TAaKOi BTOMH. OJHOYACHO, UM KOE(PIL1€EHTOM
MOJXHA MOJEJIOBATH €KCIUIyaTalliiHl CUTyalli Ipud PI3HUX CTaHaX
COI1aJIbHO-€KOHOMIYHOTO PO3BUTKY CYCHIJIbCTBA, SKUM OOYMOBJIEHO
MOJXKJIUBICTH B OHOBJICHHI PYXOMOTIO CKJaay 3aco01B TPAaHCHOPTY Ha
O11bIm  KOM@POPTHI, HATIIBUAKICHI Ta  MOXJIHUBICTH TI'POMAJSH
CIJa4yBaTH 34 TaKl NOCJIYIH MIABUIIECHOTO KOM(OPTY.

3anpornoHOBAaHA L1JIbOBA (PYHKI(ISA OOMEXKYETHCI PSAJIOM BHMOT 0
eKCIJIyaTalli 3acC001B TPAHCHOPTY HNPH MEPEBE3CHI MacakupiB. J|o HUX
BIJHECEHO  O€3yMOBHE  3a0€3me€UYeHHS  COoUlajJbHOI  moTpedm 3

NEPEMILIECHHSA TPOMAIsiH 3 OYIb-AKOITO MYHKTY BIANPABJICHHSA 1 B OV Ib-



AKMUA TYHKT OPU3HAYECHHSA ], MYJbTUMOJAJBHHUN XapakTep MOpPOLECY,
PIBEHb KOM@MPOPTHOCTI I3AKM HE MECHINE 3aJaHOro Ta MIHIMYM
3araJiIbHOTO 4acy I3JKU MacaXupiB B MEPEKI.

[IpoBeaeHO poO3paxyHKH ©0a30BHUX IMOKA3HUKIB €Kcmayaralli
3aC001B  TPAHCIOPTY B  CHUCTEM1 MHACAXKHUPCHBKUX  MaAPLUIPYTHHUX
TPAHCOOPTHUX MEPEK MNPH PI3HUX IMBUAKOCTAX I3AKHM. Bu3HaudeHI
PO3paXyHKHM MNPOBEJACHO 3a YMOB CIIOJIYUECHHS B AaBTOMOOI1JBHIN Ta
3aJI1I3HUYHIA Mepekax g HACTYDHUX 3HAYECHb IIBUJIKOCT1 i3JKH, a
came: 30 ta 40 (km./ron.); 35 ta 45 (xkm./rox.); 40 ta 50 (km./roxa.); 45
Ta 35 (km./roxa.); 50 ta 60 (km./rox.); 70 Ta 65 (km./Tonx.).

Pe3ynpTaTaMu TPOBEJACHUX PO3PAXYHKIB OTPHUMAHO TIPOTHO3HI
XapakKTCpUCTUKH MOPOIECy eKcmayaraili 3aco0IB TpPaHCIOPTY B
MYJIbTUMOJAJIbHUX NEPEBE3CHHAX MACAXHUPIB IIPH PI3HHUX IMapamMeTpax
dakTOpy IMBHUAKOCTI. BU3HAUEHO mEPEPO3MOA1J TPAHCIOPTHOI poOOTHU
MIDK BHJaAMM  TPAHCOOPTY Ta  KIUIBKICTH nOOTPIOHUX  3ac001B
ABTOMOOI1JIBHOI0 ¥ 3aJII3HUYHOTO TpaHCHOpTy. IIpoBEeAECH1 PO3paxXyHKH
N1 BU3HAUYECHHS BIUIMBY IIBUJKOCTI i3JIKM B MapUIPYTHIA MEPEK1 Ha
ABTOMOOIJIBHOMY  Ta  3aJlI3HMYHOMY  BHJAX  TPAHCOOPTY  IIPH
eKcIyaramnli 3aco01B TPAHCHOPTY B MYJbTUMOJAJIBHUX MIKMICBKHX
MApPIIPYTHUX NEPEBE3CHHAX, a CaM€. KIIbKOCTI MEPECYBaHb MAaCaAXXUPI1B;
00CAry MEpeBE3€Hb, KOC(PINIEHTY IEPECAMNKYBAHOCT1, TPAHCIOPTHOI
pOOOTH, CEPEAHBOI JANbHOCTI MAPLIPYTHOI I3AKHU, CEPEAHBOI NAJTBHOCTI
MEPEXKHOIT I3JKHM, CEPEAHBOCUCTEMHOI0 KOEC(PINIEHTY BUKOPHUCTAHHS
NAaCaXKUPOMICTKOCTI Ta NOTPIOHOI KIUJIBKOCTI TPAHCOOPTHUX 3aC001B.
3a0€3MeUYeHO MJIaHyBaHHA €Kcmayaralli 3aco01 TpaHCOOPTY IIPH 3MI1HI
napaMeTpy (PaKTopy CEPEAHBOCUCTEMHOIO KOC(PIMIEHTY BUKOPUCTAHHS

NAaCaAKUPOMICTKOCTI.



Karw4osBi cJIoBa: CKCITyararis 3aC001B TPAHCOOPTY,
TPAHCHOOPTHI MEPEXK1, NapaMeTpH €KcIiyaramli 3aco01B TPaAHCIOPTY,

¢(PEKTUBHICTh €KCIIJIyaTalmli, MOJEIb.

ABSTRACT

Dolia K. V. Scientific tfoundations ot the efficiency ot operation
of means of transport 1n intercity passenger tratfic. — Manuscript.

The thesis for a Doctor’s degree of technical sciences 1n
speciality 05.22.20 «Operation and repair of transport vehicles» (275
— Transport technologies (by types). — Odessa National Maritime
University.

The question of research of bases of operation of means of
transport at intercity passenger route transportations was considered 1n
the thesis. It was established that the process of operation of means of
transport 1n long-distance passenger traffic 1s not 1solated. It 1s
impossible to 1gnore the fact that the preservation of social function
and economic viability are the top priorities of transport. This 1s due
to the influence of many factors on the functioning of a complex
production system of operation of vehicles in long-distance passenger
tratfic. This leads to the need to predict operating situations taking
into account many external and internal factors. Such factors include
not only the variety of possible road and transport variations, but also
the speed and time of route rides, tratfic intensity, comtfort, cost and
other factors present in the said system or 1ts environment. The 1ssues
of further development of scientific approaches regarding the

peculiarities of the mutual influence of quantitative characteristics of



the results of operation of means of transport 1n intercity passenger
transport 1s relevant and subject to study.

In order to ensure the further development of modern approaches
to optimizing the calculation of the parameters of the operation of
vehicles on 1ntercity passenger traffic, 1t was proposed to solve the
following problems:

— choose a modern method of solving problems 1n calculating
the parameters of the operation of intercity passenger tratfic;

— develop a model of optimization of intercity passenger
route systems;

— determine the parameters of redistribution of passenger
tratfic between alternative route systems 1n the process of operation of
means of transport;

— calculate the parameters of the functioning of i1ntercity
passenger route services for various parameters of the system when
operating means of transport;

— carry out mathematical formalization of parameters of
operation of means of transport in route passenger transport systems;

— mathematically formalize changes 1n the parameters of the
functioning of 1ntercity passenger route services from the 1nput
parameters.

The analysis of modeling methods determines the possibility of
using mathematical and computer modeling methods to determine the
quantitative parameters of changes in the basic indicators of operation
of vehicles 1n long-distance passenger route transportation.

The 1ssue of network forecasting of the number of potential
passengers who need to receive the service of moving from point 7 to

point j 1s revealed. The mathematical model proposed for this purpose



takes 1nto account the passenger's choice of the shortest route from a
set of options, as one that requires a minimum travel time.

[t 1s determined that the minimization of the route travel time
and the maximization of the speed are taken 1nto account by the
calibration coefficient (x) of the dependence investigated in the work
tor the calculation of passenger correspondence between cities from
point / to point j. This coefficient shows the impact of the traffic
situation on the parameters of operation of vehicles. It 1s believed that
increasing the speed of communication by improving the traffic
situation and, consequently, minimizing the travel time leads to a
decrease 1in the actual parameters of the described gravity function
when calculating the correspondence of passengers between points i
and ;.

The performed mathematical modeling takes i1nto account the
external relationships of the parameters of the operation of vehicles,
with the traffic situation and the requirements of society. This
provides an opportunity to model future situations to ensure long-term
technical and economic planning and management of the movement of
material resources 1n the operation process.

In the study, previously unknown parameters of the gravity
function were established, which provides an opportunity to predict
the correspondence of passengers 1n the i1nvestigated system. This
parameter 1s the calibration factor, taking into account the intfluence of
the distance between cities. An experiment was conducted on
theoretical and experimental studies. A comparison of the obtained
theoretical and experimental data was conducted, the results of which
showed the static error of calculations. The obtained information on
the parameters of the investigated correspondence was supplemented

by the well-known scientific approaches to forecasting the parameters



of the passenger transportation process with the definition of seasonal
fluctuations 1n transportation demand, which provides an opportunity
to predict the correspondence of passengers 1n the investigated system
using gravitational modeling. Thus, the proposed modeling takes i1nto
account the social function of transport.

Operation of means of transport at mass service of passengers 1S
considered as difficult production system. Satisfaction of society's
requirements for the quality of passenger movement 1n public
transport 1s proposed not only through taking into account the time
and money burden on the passenger, but also taking into account the
passenger's requirements for comfort. The proposed approach to the
adoption of the cabin occupancy rate, as a factor of comfort,
introduces into the model the ability to predict future situations taking
into account the transport fatigue of the passenger and social
production costs from such fatigue. At the same time, this ratio can be
used to model operational situations in different states of socio-
economic development of society, which provides an opportunity to
upgrade the rolling stock of vehicles to more comfortable, high-speed
and the ability of citizens to pay for such comftort services.

The proposed target function 1s limited to a number of
requirements for the operation of vehicles 1n the carriage of
passengers. These i1nclude the unconditional provision of the social
need to move citizens from any point of departure and to any point of
destination j, the multimodal nature of the process, the level of riding
comtfort not less than the specitied one and the minimum total travel
time of passengers in the network.

Calculations of basic 1ndicators of operation of means of
transport 1n the system of passenger route transport networks at

various speeds of driving are carried out. The determined calculations
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were performed under the conditions of connection 1n the road and

railway networks for the following values of driving speed, namely:

30 and 40 (km/h); 35 and 45 (km/h); 40 and 50 (km/h); 45 and 355
(km/h); 50 and 60 (km/h); 70 and 65 (km/h).

As a result of the calculations, the predictive characteristics of
the process of operating means of transport 1n multimodal
transportation of passengers at various parameters of the speed factor
are obtained. The redistribution of transport work between modes of
transport and the number of necessary means of road and rail transport
have been determined. Calculations have been carried out to determine
the effect of travel speed 1n the route network on road and rail modes
of transport when operating means ot transport in multimodal intercity
route transport, namely: the number of passenger movements; traffic
volume; transfer rate; transport work; the average distance of the
network ride; the average distance of the route ride; average system
passenger capacity coefficient and the required number of vehicles.
The planning of operation of the means of transport at change of
parameter of the factor of average system passenger capacity
coefficient 1s provided.

Key words: operation of means of transport, transport networks,
parameters of operation of means of transport, exploitation etficiency,

model.
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