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Pedepar. VccnenoBana 3¢ GpekTHBHOCTD HYHKIHOHUPOBAHHSI MAPILIPYTOB FOPOACKOTO MACCAKUPCKOTO TPAHCIIOPTA. YCTaHOB-
JIEHO, YTO JaHHOE (QYHKLIHMOHMPOBAHHE MPOHMCXOIUT B HEH3OIHPOBAHHON cpee, KOTopast BIMSAET Ha CHCTEMY C MOMEHTa ee
00pa3oBaHKs U MOXET NPUBECTH K PACXOXKICHHUIO MEXIY PacdeTHOH M (axTuyeckod 3()(GeKTHBHOCTBIO PabOThl CHCTEMBI.
B pesynbrare ananmza nokasarenell QYHKIOHHPOBAHHS MaplIpyTa IEPEeBO30K MTaCCaKHPOB BBIBICHO, YTO cpesa (yHKIHO-
HUPOBAHUS MapIIPyTOB BIHMSET HA UX 3()(HEKTUBHOCTH KOMIUIEKCHO. BeiencTBue 3Toro JOMMKHO YUNUTHIBATHCS B3aUMHOE BITH-
sHue omHoro (akropa Ha apyrue. OueHKy 3(¢eKTHBHOCTH (DYHKIMOHHPOBAHHS CIICAYeT IPOBOAUTH ISl BCEH CHCTEMBI
MapLIpyToB, a He A/ OTJAEIbHO pacCMaTpHBacMOl MOACHCTEMBI. B pesynbTare aHanmm3a TakKMX OCHOBHBIX MOKa3aTelel, Kak
JI0XO]JI, 3aTPaThl Ha TOIUTHBO, CMa30YHbIE MaTepUAIIbl, TEXHUUECKOE 00CITYKMBAaHUE U PEMOHT, BBISIBICHBI PACXOXKICHHS MEXIY
3aITAaHUPOBAHHBIMU 3HAYEHHUSAMM TIOKa3aTeNel U pealbHbIMU JaHHBIMU. OTpesienieHo, YTo (GyHKIMS paclpeaeneHus ciy4daii-
HBIX BEJIMYMH YKa3aHHBIX TOKa3aTeNeil OMMCBhIBAE€TCS HOPMABHBIM 3aKOHOM. Ha 3akiodMTeIbHOM 3Tamle HCCIeHOBaHMS
MIOJy4€Hbl 3aKOHOMEPHOCTU BIMSHUS NApaMEeTPOB aBTOTPAHCIOPTHOIO MPEANPUATHS HAa BEPOSTHOCTH OKYNAeMOCTH MEpo-
npusituii. [IpemraraeMsrii KOMIUIEKCHBIA MTOAXOA K OIpeneNeHuo 3()(GEeKTHBHOCTH MapIIPyTOB TOPOACKOTO MAaCCaXKUPCKOTO
TpaHcHopra 0a3supyeTcs He TONBKO Ha YCTOSIBIIMXCS, HO M HA CTOXaCTHYECKUX IapaMeTpax, HCIOJIb3YeMBIX MPH (yHKIIHOHHU-
pOBaHUM 3THX MapuipyToB. Pa3paboran anroputm omnpeneneHHs 3()(EKTUBHOCTH TOPOJCKAX MAapIIPYTHBIX MacCa’KMPCKUX
MEePEBO30K, KOTOPBII yUUTHIBAET B3aUMOCBA3b JOXOJ0B H PACXOJ0B, COBPEMEHHbIE MPEACTABICHHUS O 3aKOHOMEPHOCTSIX H3Me-
HEHHs BEPOSTHOCTH Pa3BUTHS ONTHUMHCTHYECKOTO, TIECCUMHUCTHYECKOTO U TMPOMEXYTOUHOTO BapHAHTOB PA3BUTHS COOBITHIA
3¢ dexTHBHOCTH MapHIpyTOB. B OCHOBY anropuTMa HosoxkeHsl (hOpMaH30BaHHbIE 3aBUCHMOCTH H3MCHEHHS BO BPEMEHH
BEpPOSITHOCTEN JIOXOJOB M PACXO/IOB, yIUTHIBAEMbIE B Ipolnecce (QyHKIMOHMPOBAHHS MapIIPyTOB FOPOACKOTO MACCAXKUPCKOTO
TPaHCIOPTA MIPU Pa3IMYHBIX UX IapaMeTpax.
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CTOXaCTHYHOCTB [IEPEBO30YHOrO TIpOoLEecca, 00bEM NEPEBO30K, EPUO OKYITAEMOCTH
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Determining Parameters of Functioning of Passenger Transport Routes
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Abstract. The efficiency of the functioning of urban passenger transport routes has been studied in the paper. It has been
established that the functioning of urban passenger transport routes takes place in a non-isolated environment, which affects
the system from the moment of its formation and can lead to discrepancy between the calculated and actual efficiency

Anpec 17151 IepeNUCKH Address for correspondence

Joins Bukrop KoncranturoBny Dolia Victor K.

Onecckuii HaIMOHAIBHBIH MOPCKOM YHHBEPCHUTET Odessa National Maritime University

yi1. MeuyHukoBa, 34, 34, Mechnikova str.,

65029, r. Onecca, YkpanHa 65029, Odessa, Ukraine

Ten.: +380 66 298-94-87 Tel.: +380 66 298-94-87

c.dolya@ukr.net c.dolya@ukr.net

514 Hayka

urexHuka. T. 20, Ne 6 (2021)


https://doi.org/10.21122/2227-1031-2021-20-6-
https://doi.org/10.21122/2227-1031-2021-20-6-
mailto:c.dolya@ukr.net
mailto:c.dolya@ukr.net

Transport

of the system. As a result of the fucntioning indicator analysis of the passenger transportation route, it has been revealed that
the environment of the route functioning affects the efficiency in a complex manner. Consequently, the mutual influence
of one factor on others should be taken into account. Performance evaluation should be carried out for the entire route system,
and not within the separately considered subsystem. As a result of the analysis of such key indicators as income, fuel costs,
lubricants, maintenance and repair, discrepancies have been found between the planned values of indicators and actual data.
It is determined that the distribution function of the random variables of these indicators is described by a normal law. At the
final stage of the study, regularities in the influence of the road transport enterprise parameters on the probability of
investment return have been obtained. The proposed integrated approach to determining the efficiency of urban passenger
transport routes is based not only on the established, but also on the stochastic parameters that occur during the functioning
of these routes. An algorithm has been developed for determining the efficiency of urban route passenger traffic, which takes
into account the interrelation of income and expenses, modern ideas about the patterns of change in the prpbability
of development of optimistic, pessimistic and intermediate scenarios for improvement of route efficiency events.
The algorithm is based on formalized dependences of the change in time of the probabilities of income and expenses which
are taken into account in the operation process of urban passenger transport routes with their various parameters.

Keywords: transport system, route, urban passenger transport, traffic efficiency, stochasticity of the transportation process,
traffic volume, payback period
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BBenenne

CoBpemeHHbIe TpeOOBaHUS K PA3BUTHIO TPAHC-
HOPTHBIX CHCTEM TOPOJIOB TPEOYIOT TapMOHHYHOTO
COOTHOILCHHS TEXHOJIOTUYECKUX, IKOHOMUYECKUX
U COIHMANBHBIX TIOKa3aTeNied (yHKIMOHMPOBAHUS
MapIIpyToB TOPOJCKOTO MAaCCaKUPCKOTO TPAHC-
nopra o0uiero noiab3oBanus [1, 2]. DpdexkTuBHbIC
JUTSL TIEPeBO3YMKA U YIOOHBIE JUIS JKUTENSH Mapi-
PYTBI MOTYT OOECTEYHTh NPHUBIEKATSIBHOCTh U
NoJb3y B OOIIEH crcTeMe TOPOJCKOrO MacCaXKUp-
ckoro Tpancnopta [3]. He Tpebyer momonHuTENb-
HBIX OOBSICHCHUH TOT (akT, 4T0 33PPEKTUBHBIC
MapIIpyThl, KOTOpbIe 00ECHEeYHBAIOT JOCTYITHYIO
LEHY 3a MPOe3a ¥ OJHOBPEMEHHO SIBJISIOTCS MPU-
OBUTBHBIMHU, MOTYT OBITh WHBECTUIIIOHHO TpHUBIIE-
KaTeIbHBIMH M COCTABJIATH OCHOBY BCEH TpaHC-
MNOPTHOW CHCTEMBI TOPOJCKOTO TacCaKUPCKOTO
TpaHcmopra [4].

OnpIT  00IIECTBEHHO-DKOHOMHYECKHX ~ OTHO-
HICHUI B 00JIacTH TpaHCIOPTa CBUACTEILCTBYET
0 TOM, 9TO 3((PEKTUBHBI TaKHe CHCTEMBI, a B pac-
CMaTpUBaeMOM Cllyyae — IacCaKUPCKUE Mapli-
PYTBI, B KOTOPBIX HAaONIOJAaeTCs palrOHAIBHOE
COOTHOILICHHE CJIEAYIOIINX MapaMeTPOB: JOXOJbI
MEePEBO3YMKOB, 3aTpaThl Ha IMPOU3BOJICTBEHHYIO
JeATeNIbHOCTD, HAJIOTH M COOpPBI, KPEIUTHBIC TUIa-
Texxu. B TO e BpeMs B COBPEMEHHOW HayKe U
NPaKTUKE elle HeAOCTaTOYHO pa3paboTaHbl METO-
I ¥ TIOJXO/BI, MO3BOJISIONINE HCCIEI0BATh (-
(eKTUBHOCTh (PYHKIIMOHHUPOBAHUS MapIIPYTOB C
YUETOM CTOXAaCTUYHOCTH OOJBIIMHCTBA Habmrona-
€MBIX TIapaMeTpOB B OOIIEM KOMIUIEKCHOM IT0/IXO-
Jie K aHAJIOTHYHBIM HccneaoBanusM [1, 5-8].

Lenp uccnenoBanus — oneHka 3¢ HEeKTUBHOCTU
MapHIPyTOB TOPOJICKOTO IMACCAKHUPCKOTO TpaHC-
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[OpTa C Y4YETOM CTOXAaCTUYHOCTH COCTAaBIISIOIINX
napameTpoB UX (QyHKUHOHHpOoBaHUS. OOBEKT wHc-
CIIeIoBaHUs — TIporiece (PyHKIIMOHMPOBAHUS MapIil-
PYTOB TOpOJICKOTO MAacCakKMPCKOro TPaHCIOpTa,
a INpeaMeT — 3aKOHOMEPHOCTU BIIMSHMSA Iapa-
METPOB MapIIPYyTOB T'OPOJCKOr0 MacCaKUPCKOIr0o
TpaHcnopTa Ha ux 3¢ ¢eKTHBHOCTb. B mccnenosa-
HUM MCIIOJB30BAJIM METO/bl aHajIu3a BapUaHTOB
pelieHnss 3ajayd ¢ IOMOIIBI0 IPOrpaMMHOIO
obecredyeHusi, TEOpUN CUCTEM M CUCTEMHOI'O aHa-
mm3a Ui GopMaIM3aluy TPAHCHOPTHBIX IIpOLiec-
COB, a TaKK€ MaTeMaTHYeCKOe MOJECIHPOBaHUE
U1 (hOPMHUPOBAHUS 3aKOHOMEPHOCTEN M3MEHEHUS
OCHOBHBIX TIOKa3aTeseil MapIpyToB.

IIpoBenenue ucciienoBaHuii

HccnenoBaHussMi YCTaHOBIIEHO, YTO MPOIEC-
CBl, KOTOPBIE MPOMCXOAST BO BPEMS BBIIOIHEHUS
MACCAXUPCKUX IEPEBO30K, SBISIOTCS CTOXACTH-
geckumu [9—11]. JIast MX OIEHKH BBIOOPOYHO MPO-
aHaJM3UPOBaHBl PE3yJbTaThl PabOTHI ABTOTPAHC-
MOPTHBIX TPEANPHATHH, MPEAOCTABISIOMNX yCIy-
M TI0 TEpeBO3KaM MacCaXUPOB HA TOPOACKHX
Mapnipytax. Pe3ynbTaThl aHanmu3a JesTEIbHOCTH
CyOBEKTOB XO3SIICTBOBaHUS TPH BBIIIOJIHEHUH
MAaCCaXUPCKUX IMEPEBO30K B T. XapbKOBEe IMO3BO-
JUIA YCTAaHOBUTH PA3NIUUUs MEX]y 3arlIaHHpO-
BaHHBIMH 3HAYCHUSIMHU TIOKa3aTeNell U pealbHBIMU
naHHBIMU. [l BBIABIEHUS OCOOCHHOCTEH paciipe-
JIeTICHHS ATUX Pa3HOTIIACHH YCTAaHOBHJIM OTKIIOHE-
HUE MEXIy IUIAHOBBIMH U (PaKTHUECKUMHU JaHHBI-
MU, TIOCKOJIbKY MOKa3aTeM B HATYPaTbHOM BbIpa-
KCHUU 3HAYUTEBHO OTNINYanCh. [1o pe3ynbpraTtam
WCCIIEIOBAHNN TMOCTPOCHBI Tpaduku pacmpenere-
HUSI OTKJIOHCHHUH WUMEIOIIMXCS 3aTpaT Ha TOTUIUBO
W CMa304yHbIE MaTepHalbl B 3aBUCUMOCTH OT pac-
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yeTHBIX 3HaueHwuit (puc. 1, 2). Kpome Toro, ompe-
JICJICHbl OTKJIOHGHHUS 3aTpaT Ha TEXHHYECKOE 00-
CIY>KUBAHUE U PEMOHT, IINHBI.

Chi-square test = 13,83213, df = 7, p = 0,05425
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Puc. 1. Tuctorpamma pacrpeneneHnss OTKIOHEHUH
HMEIOIMXCS 3aTPaT Ha TOILIMBO OT PACUCTHBIX 3HAUCHUH

Fig. 1. Deviation distribution histogram
of available fuel costs from calculated values

Chi-square test = 8,52060, df =7, p = 0,28893
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Puc. 2. T'ucrorpamma pacnpeesicHus OTKIOHEHUH
HMEIOIUXCS 3aTPaT Ha CMAa30uHbIe MaTepPHaITbI
OT pacueTHbIX 3HaYCHUN

Fig. 2. Deviation distribution histogram
of available costs for lubricants from calculated values

s ompenmeneHuss KoieOaHWK —KOJIMYECTBA
MEepPEBE3CHHBIX MMACAKMPOB HA TOPOJICKHMX Iacca-
KUPCKUX aBTOOYCHBIX MapIIpyTax MPOBEICH cOOp
COOTBETCTBYIOLICH HMH(POPMAIIMM HAa aBTOTPAHC-
MOPTHBIX TPEANPUATHSX XapbkoBa. [1o pe3ysbra-
TaM cocraBjeHa Tabm. 1.

XapakTtep pachpefefieHds]  YCTaHOBJICHHBIX
pasHoTIIaCHil OIUCHIBACTCS HOPMATBHBIM 3aKOHOM
pachpeniesieHusl CIy4ailHbIX BEJIWYUH C COOTBET-
CTBYIOIIIMM MaTEMATHICCKUM OXHJIAHUEM H Cpe/l-
HUM KBaJIpaTUYHBIM OTKJIOHEHUEM G. J[j1st mpoBep-
KA THUIOTE3bl O COOTBETCTBUH CTATHCTHYECKOTO
pachpe/ieNicHisl TEOPETHISCKOMY HCIIONIb30BAIN
kputepuil [lupcona (XZ), paccuMTaHHBI B IMpo-
rpamme Statistica.

Taxk, Ui pacnpeie]ICHUs] pacXoJI0B Ha TOILTHBO
kpurepuii IIupcona ¥° = 13,83 mpu Kkommuect-
Be creneHel cBoboanl df = 7; BeposTHOCTH corna-
cust p = 0,054, gro Gombire mpunsTOH 0,050 [10, 12].
CreoBaTelibHO, MOXKHO YTBEp)KIaTh, YTO OTKJIO-
HeHHe (DaKTUYeCKUX 3aTparT Ha TOIUIMBO OT pac-
CUMTAHHBIX OIHUCHIBACTCS HOPMAILHBIM 3aKOHOM.
Kputepuii [lupcona cocraBun jid:

— CMa304HBIX MaTepuanos X’ = 8,52 mpu KoJIH-
yecTBe crerneHel cBoOoxwl df = 7 u BeposTHOCTH
cornacus p = 0,288;

— TEXHUYECKOTo OOCIYXHMBaHUS W PEMOHTa
x*>= 13,72 mnpu KommdecTBe CTEIeHel CcBOGO-
me1 df = 7 u BepostHOCTH cormacus P = 0,056;

— mmn Y2 = 13,72 IpU KOJIMYECTBE CTETEHEH
cBobozpl df = 7 u BepositHocTH coracust P = 0,058.

Tabauya 1

CyMMapHblIe XapaKTepHCTHKH NapaMeTpoB (pYHKIMOHUPOBAHHS ABTOTPAHCIOPTHBIX MPeANPHATHI

Total characteristics of parameters for functioning of road transport enterprises

|V S— O01ee KOIMYECTBO O6mwmii noxon D, OO0mmii mpoder Oo0miue 3aTparbt
MePEBE3CHHBIX MACCAXUPOB Q, mac./cyT. y. e. aBroOycoB L, km Ha TOIUTHBO 3yax, TPH.
1 512550 640687,5 256121,2 204517,5
2 523120 653900,0 261403,1 204721,0
153 493920 617400,0 246811,8 205128,0
154 516648 645810,0 258169,2 205331,5
155 527301 659126,3 263492,2 205535,0
156 416580 520725,0 208164,9 205942,0
157 498847 623558,8 2492741 206349,0
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s Bcex pacyeroB p > 0,05. IIpu ydere cToxa-
CTUYHOCTH MEPEBO30YHOrO Mpolecca IeIecoo0-
pa3Ho MPUHSATH BO BHUMAHUE OTKIOHEHHUS (p yTEM
pPaccMOTpeHUsl pacrpeesieHus i-ro oobema mnepe-
BO30K 3a nepuop t

Q_
O =i (1)
QCCt
rae Qy — i-if 00BbeM MepeBO30K 3a mepuon t, mac.;

Qcct — cpenHuii 00bEM MEPEBO30K, pacCUUTaHHBIN
M0 IETEPMUHUPOBAHHBIM MOJIEIISIM, TIac.

Ilo HOpManbHOMY 3aKOHY paclpejene-
HUA i-i1 00BEM TIEPEBO30K HE IODKEH BBIXOIUTH
3a npenensl £3c

Qi =Q. £30. 2

W3BecTHO, uTO pacxompl Ha obecreueHue
(yHKIMOHMPOBaHMS MapIIpyTa 3aBUCAT OT Ipoode-
ra Ha mapmpyte Lg, KOTOpBIA TpsSMO TpoOmop-
LIIOHaJIeH 00beMy I1ePEBO30K [1aCCAKHUPOB:

2IM pt <ti
L= 2hNaQi 3
I Qcct ( )

rae |, — nmaa mapmpyra, kM; Ny — KOIMgecTBo
PpeiicoB, BBIMOJIIHEHHBIX 3a Mepuon i, ef.

[IpuBeneHHbIe ypaBHEHHS JOKa3bIBAIOT BIIUSI-
HUE CTOXaCTHYHOCTH KOJIeOaHUH 00EMOB ITepeBO-
3UMBIX MACCAXUPOB HE TOJIBKO HAa JAOXOAHYIO CO-
CTaBISIOMIYIO (PYHKIMOHUPOBAHHUS MapuIpyTa, HO
M Ha pacxozpl oT (¢yHKIHoHUpoBaHUsA. C ydeTom
CTOXaCTHMYHOCTH KOJICOaHM OOBEMOB IEPEBO3H-
MBIX ITaCCRXHPOB B HOBBIX MOIXOAAaX K pacyery
3¢ (EeKTUBHOCTA TOPOJCKUAX TMACCAKUPCKHUX Tepe-
BO30K C(OPMYJIMPYEM OCHOBHBIC 3Talbl BBITIOIHE-
HUS 33/1a4H:

| — ompenenenue mapaMeTpoB 3aKOHA pacIpe-
JeNeHnst 00bEMOB MIEPEBO30K;

Il — ompeneneHue IKCIUTyaTallMOHHBIX Xapak-
TEPHUCTUK PabOTHI HA MapIIPyTE;

Il — onpenenenue 3arpar, CBA3aHHBIX ¢ pPabo-
TOW TPAaHCTIOPTHBIX CPEACTB HA MAPILPYTE;

IV — ompenenenue OCHOBHBIX HAJIOTOB M cOO-
POB, CBSI3aHHBIX C TIEPEBO30YHBIM IPOLIECCOM;

V — onpenenenue nokasateneil GyHKIHOHUPO-
BaHMs MapuIpyTa (1epuoja OKyrnaeMocCTH).

ChopMynmupoBaHHBIE 3TaIlbl TO3BOJISTIOT II0-
CTPOUTH AITOPUTM pacueTa mnapameTpoB d¢dek-
TUBHOCTH TOPOJCKMX IMaCCOKUPCKUX MHEPEBO3OK.

Hayka
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Oty 3a7ady, a TaKkKe yCTaHOBJICHHUE 3aKOHOMEPHO-
CTell BIMSHMSA MCXOTHBIX XapaKTEPUCTUK HA BEPO-
SATHOCTh OKYIIAa€MOCTH HMHBECTHUIIMOHHBIX MeEpo-
NPUATHI BBIOJIHSUIA C MTOMOUIBIO TPOTPAMMHOTO
obecrreuenus. Ilpu paspaboTke mporpamMmbl pac-
4eTa napameTpoB 3GGEKTHBHOCTH TOPOJICKUX Tac-
CaKUPCKUX TEPEBO30K BBIXOJAHBIC IaHHBIE pac-
TPEICISUIN TI0 TPEM TpyIIIaM:

— XapaKTepUCTHKA MaplIpyTa;

— MapaMeTp aBTOTPAHCIIOPTHOTO MPEANPHSITHUS;

— XapaKTepUCTUKA TPAHCIIOPTHOTO CPEICTBA.

Hcnonp3yst anroputM pacdera mnapamMeTpoB
3G HEKTHBHOCTH TOPOJICKUX MACCAKHUPCKUX Tepe-
BO30K, pa3padOTaal COOTBETCTBYIOUIMU MPOTpam-
MHBIH IPoAYKT B cpene Borald C++ (puc. 3).

L m -
FKpaiitee sHa4eHHe rucTorpartelkon-6o curm) War pacuera(kparto curme|

HapaKTEPHET M HApWPYTa | Maparerpel AT | HapaTepuerury seTotycas | Pacnpoenerve O | Pacnpeenerie |

BB Pacuer okynaemocTs MapLIpyTos -

Puc. 3. Untepdeiic nmporpaMMHOT0 00ecIedeH s
pacueTa mapameTpoB 3 (HeKTUBHOCTH
TOPOJICKHX NMACcCAKUPCKUX NEPEBO30OK

Fig. 3. Software Interface for calculating
efficiency parameters of urban passenger traffic

[Ipu pacuere 3ekTHBHOCTH (PYHKIHOHHPO-
BaHMS TOPOJACKUX ITACCAKUPCKUX IEPEBO30K BCA
COBOKYIHOCTh TapaMeTpOB AENUTCS Ha MOCTO-
SHHBIE (YCIIOBHO TMOCTOSIHHBIE) W IE€PEMEHHBIE.
[TosTomy Ha maHHOM 3Tame menecoodpasHo chop-
MHUPOBATh MacCUB JJAaHHBIX 3TUX TOKa3aTeNeH.

B pesynpraTe WH3ydeHHs 3aKOHOMEPHOCTEU
BIIMSHHSL XapaKTePUCTHK MapIipyTa Ha BEpOAT-
HOCTh OKYIIA€MOCTH YCTAHOBJIEHO, YTO TJIaBHOM
XapaKTepUCTUKON MapmipyTa SIBISIETCS 00BeM Iie-
peBo3ok. Kpome Toro, BakHO ero koieOaHue B
Te4YeHUe BpeMeHH (QYHKIIMOHUPOBAHUS MapIIpyTa.
Jns ydyera koneGaHuii o0beMa IEpPEeBO30OK B IIPO-
rpaMMHOM TIPOAYKTE OOecredeH OTACNBHBIN MO-
IyJdb, YTO TIO3BOJISIET 0€3 W3MEHEHUsS 3Ha4YeHUs
cpenHero obbema mepeBo3ok (B mpexaenax +3c)
MPOBOJIUTH UCCIIEOBAHNS U3MEHEHHUS TapaMeTPOB
s dhexkTrBHOCTH (DYHKIITMOHUPOBAHUS MAapIIPyTOB
TOPOJICKOTO MACCAKUPCKOTO TPAHCIIOPTA.
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DKCTIepUMEHTaJIbHBIE UCCIIEAOBAHUS MTOKA3aNH,
YTO CpefHee KBaJgpaTHYHOE OTKJIOHEHHE 00HEMOB
epeBo3oK Komnebnercs B mpeaenax 1-10 %. Usz-
MEHEHHUSI BEPOSITHOCTH OKYNaeMOCTH WHBECTHIIH-
OHHBIX MEPOTIPUATHIA TIPU CPEIHEM KBaJIPATUIHOM
OTKJIOHEHHH 00heMa MEPEeBO30K G = | mpuBeAeHBI
Ha puc. 4, a O)KUAaeMblii QUHAHCOBBINA PE3yNIbTaT —
Ha puc. 5.
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15 14
Kgapran

Puc. 4. I3MeHeHune BEpOSITHOCTH OKYNIaEMOCTH
IIPU CPEeAHEM KBaJpaTUIHOM OTKIIOHSHUHN
o6bema nepeBo3ok 6 = 1 (5000 maccaxupoB)

Fig. 4. Change in probability of payback
with average square deviation
of traffic volume o = 1 (5000 passengers)
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Puc. 5. IamMeHeHrE 0KUIAEMOT0 (PUHAHCOBOTO PE3yJIbTaTa
[IPU CPEIHEM KBaPATUIHOM OTKIIOHEHUH
o0beMa rmepeBo3ok ¢ = 1

Fig. 5. Change in expected financial result
with average square deviation of traffic volume c =1

CormacHo puc. 4, BEpOSTHOCTH OKYHaeMOCTH
B 14-m xBapTtane cocrapmia 0,61, a B 15-m — 0,39,
MpPH DTOM OXXWAAeMbIil (MHAHCOBBIM pe3ynbTaT
3aBUCHT OT KBapraja OKymaemoctd (puc. D).
ITo pesynpTaTaMm pacdeToB MOXKHO CHIEIaTh BBIBOJ,
YTO BO3MOKHBIM TEPHOAOM OKYIAEMOCTH SIBJISIET-
cs 14-i1 xBapTan ¢ BepoarHocThio 0,61. K Tomy xe
npu ¢ > 5 BeposSTHOCTH OKyHNaeMOCTH BBIXOIUT
3a TpeeNbl MPOAOKATENFHOCTH (PYHKIIHOHHPO-
BaHUS CUCTEMBI.
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V3MeHeHHne CpEeIHEro KBaapaTHIHOTO OTKIIO-
HeHUs 00beMa MepeBo3ok ¢ ¢ = 1 Ha o = 3 mpuBo-
JUT K PACIIMPCHUIO AUANa30Ha BEPOSATHOCTH OKY-
MaeMOCTH Ha IIECTh KBapTaJloB (puC. 6).
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Puc. 6. VI3ameHeHue BEpOSITHOCTH OKYIIa€MOCTH
NpH CPETHEM KBAAPATUYHOM OTKIOHEHUH
o0bema repeBo3ok 6 = 3 (15000 maccaxupoB)
Fig. 6. Change in probability of payback
with average square deviation
of traffic volume ¢ = 3 (15.000 passengers)

CormmacHo puc. 6, MakCUMaJIbHOC 3HAYCHUC
BeposiTHOCTH B 14-m kBaprtane cocraBuio 0,35,
a OXHIaeMbId (PMHAHCOBBIN PE3yNIbTaT 3aBUCHUT OT
KBapTaia OKyIaeMocTH (puc. 7).
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Puc. 7. VI3mMeHeHHE 05KUIaEMOT0 (PUHAHCOBOTO pe3yJibTaTa
[PH CPEIHEM KBAIPATHYHOM OTKIOHCHUH
o0BbeMa 1mepeBo3oK G = 3

Fig. 7. Change in expected financial result
with average square deviation of traffic 6 = 3

VYBenMueHue CpeHero KBaJpaTHYHOTO OTKIIO-
HeHus enle Ha eauuuily (o = 4) NPUBOIHUT K pac-
NIMPSHUIO JTUANA30Ha BEPOSTHOCTH OKYITaeMOCTH
Ha BoceMb KBapTajioB (puc. 8). M3meHeHue oxuae-
MOro (PMHAHCOBOTO PE3yJIbTAaTa MPU CPEIHEM KBaJl-
paTHIHOM OTKJIIOHEHHH 00beMa TEepPeBO30K G = 4
TIPUBEICHO Ha pHC. 9.
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Puc. 8. I3MeHenue BepOSITHOCTH OKYITAa€MOCTH
IIPU CpeHEM KBAJAPaTUYHOM OTKJIOHEHUH
o06bema mepeBo3ok ¢ = 4 (20000 macca>xupoB)

Fig. 8. Change in probability of payback
with average square deviation
of traffic volume ¢ = 4 (20.000 passengers)
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Puc. 9. I3meHeHne 0)xuaeMoro GUHaHCOBOTO pe3yJibTaTa
TP CPeTHEM KBaAPATHYHOM OTKJIOHEHUH
o0beMa nepeBo3ok ¢ = 4

Fig. 9. Change in expected financial result
with average square deviation
of traffic volume c =4

YBenuueHue CpeaHero KBagpaTHUYHOTO OTKIIO-
HEHMs ele Ha equHuny (o = 5) mpuBOIUT K pac-
HIMPCHUIO JTUANa30Ha BEPOSTHOCTH OKYNAeMOCTH
Ha BoceMb kBapraioB (puc. 10). Ilpm BemmdmHe
CTaBKH JWUCKOHTa 9 % W HEW3MEHHOM 3HAYEHHUH
CpeJIHEero KBaJIpaTWUYHOTO OTKIIOHEHWs HaOirona-
eTcs pacIIUpeHHe Juarna3oHa TEepHOJIOB BeEpo-
SITHOW OKYyNaeMOCTH. VI3MEHEeHHEe O0KHUAaeMOro
(UHAHCOBOTO pe3yNbTaTa MpPU CpeJHEM KBajpa-
TUYHOM OTKJIOHCHHH O0BhEMa INEpPEBO30K G = 5
npuseneHo Ha puc. 11. Ilo pesynpraram pacueToB
MOYKHO ClleNaTh BBIBOJ, YTO Hamboyee BeposT-
HBIM TIEPHUOJIOM OKymaeMocTu Oyzaer 14-i kBapTan
¢ BepositHocTsiMH OT 0,20 o 0,61. Ilpu 3Tom mo-
CJie OTKJIIOHEHHUSI G = 5 BEPOSTHOCTh OKYITaeMOCTH

[ Hayka
wrexHuka. T. 20, Ne 6 (2021)

BBIXOJUT 3a MpPEIeIibl MPOAOJIKUTEIBHOCTH (PYHK-
LIMOHUPOBAHUS CUCTEMBI.
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Puc. 10. I3meHeHne BEpOSTHOCTH OKYIIa€MOCTH
TP BEJINYMHE CTaBKU JUCKOHTA 9 %
M CTaH/JIapTHOM OTKJIIOHEHHH 00beMa MEPEBO30K G = 5

Fig. 10. Change in probability of payback
at discount rate of 9 % and standard deviation
of traffic volume 6 =5
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Puc. 11. VI3meHeHne oxuiaeMoro GUHAHCOBOTO pe3yibTara
NP BEJINYMHE CTaBKU JUCKOHTA 9 %
M CTaHAAPTHOM OTKJIIOHEHUH 00beMa IIepeBO30K G = 5

Fig. 11. Change in expected financial result
at discount rate of 9 % and standard deviation
of traffic volume 6 =5

YcraHOBNIEHHBIE 3aKOHOMEPHOCTH — BIIHSIHHUSA
MapaMeTpoB aBTOTPAHCIOPTHOTO MPEANPUATHS Ha
BEpPOATHOCTb OKYIA€MOCTH CBHJIETEJICTBYIOT O
TOM, YTO CpEau BCE€il COBOKYITHOCTH MapaMeTpoOB
aBTOTPAHCIIOPTHOTO TPEATIPHUATHUS TIaBHBIM SIBIISI-
ercs  KO3(D(QUIHMEHT BBIMycKa TPaHCIOPTHBIX
CpEICTB Ha JTUHHIO Ol;. TaK, yBeTHYEeHHE 3TOTO KO-
s pummenta Ha 0,05 equanns (o, = 0,95) mpuse-
JeT K CMEIIEHUIO BEPOSTHOCTH OKYIaeMOCTH
¢ 3-ro 10 12-ro KBapTana, a TaKke K YMEHBUICHUIO
JMana3oHa KBapTanoB okynaemocTH. [lonoOHast TeH-
JCHIWS COXpaHsAeTCcs W B OOpaTHOM HalpaBJIeHUH,
T. €. yMeHbleane o, Ha 0,1 equnums (o, = 0,85)
MpPUBENET K CMEIIEHUIO BEPOSTHOCTH OKyIae-
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MOCTH ¢ 7-Tro o 19-To kBaprana, a TaKXke K yBEIH-
YEHUIO IMana3oHa KBapTajJoB OKYIaeMOCTH.

Hpyras xapakTepucTHKa MapiipyTa, KOTopas
BJIHMSIET HAa BEPOSITHOCTh OKYIIAa€MOCTH, — BEITHYHHA
tapuda. [ns uccienoBaHuii BEIOUpaNd MHTEPBA
u3MeHeHus: Tapuda ot 3,25 mo 4 TpuUBeH IpHU
CpelHeM KBaJpaTHIHOM OTKJIOHEHWH G = 5. B pe-
3yJIbTaTe YCTaHOBJICHO, YTO YBEJIMYEHHE Tapuda
3HAYUTENFHO COKpAallaeT MEepHod OKYIaeMOCTH.
To ectb npu onpeaeaeHny 000CHOBAHHOTO TapH)a
HY)KHO MMETh JIOCTOBEPHEIE NaHHBIE KaK 00 00b-
eMax IMepeBO30K, Tak U 00 UX KoyieOaHUsIX B Teue-
HHE JUTUTEITHLHOTO MEPHOJIa BPEMEHH.

Takue xapakTepHUCTUKH, KaK MaKCHMaJbHBIN
NaccaXUPOIOTOK, JJIMHA MapHIpyTa U BpeMs 000-
poTa, SBISIFOTCS YCJIIOBHO IOCTOSHHBIMH, T. €. HE
U3MEHSIOTCS B TEUYCHHWE MJMTENBHOrO Mepuoaa
BpeMeHH. MHade nr000e W3MEHEHHE 3HAYCHUH
ITUX XapaKTepUCTUK TpeOyeT mepecMoTpa BCETO
MEPOTIPUSTHS IO TIPOTHO3UPOBaHUIO 3()(HEKTUBHO-
CTH QYHKIIMOHUPOBAHUS MAPIIPYyTa.

PaccMmoTpeHo Takke BIMSIHHE W3MEHEHUs aMop-
TU3AIMOHHBIX PAacXOJI0B, Pa3MEpPOB CTaBKH JHC-
KOHTa ¥ 3apabOTHOH TIaThl HA OCHOBHEIE ITOKa3a-
Tenu dPGEKTUBHOCTU (PYHKIIMOHUPOBAHHS MapIl-
PYTOB TOPOJCKOTO IACCAXKUPCKOTO TPaHCIOPTA.
CornacHo WcCIEOBaHMSIM, W3MEHEHHUE CTaBKH
JIMCKOHTA BIIMSET HA JUAIa30H KBapTaJIOB OKyMa-
eMocTH, pacmmpss ero 1o 12 kBapranoB. Kpome
TOTr0, HAOMIOAeTCS U3MEHEHNE BEPOSTHOCTU OKY-
naemoctd oT 0,235 no 0,198 mpu HeusmMeHHOM
HaunOoJiee BEposSTHOM 14-M KBapTaje OKynaemo-
ctu. M3ydeHo Takke BIUSHHE OCHOBHBIX XapaKTe-
PHUCTHK TPaHCIOPTHBIX CPEACTB (aBTOOYCOB), Ta-
KHX KaK HOMHHAJIbHAs IacCaXHPOBMECTUMOCTb,
HOpMa pacxojia TOIUIMBA M TOJOBBIE MPOIIEHTHEIC
BBITIATHI TIO 3a€MHOMY KaIUTamy.

Cpenn xXapakTEepHCTUK MapIIpyTa, BIUSIOLINX
Ha MepUOJ] OKYNaeMOCTH, — BETMYMHBI 00beMa 1ie-
peBo3ok u Oyaymero tapuda. OCHOBHBIE mMapa-
METPBl aBTOTPAHCIIOPTHOTO MNPEANPHSTHS, KOTO-
pBIe BIUSIOT HA W3MEHEHHE BEPOSITHOCTH OKyIlae-
MOCTH, — 3TO KOI(PQUIMECHT BBIITyCKa, 3apaboTHAs
TTaTa BOAWTENEH, CTOMMOCTh OJHOTO JIUTpa TOM-
JIMBa M CTaBKa aMOPTH3ALMOHHBIX OTYHcIieHni. OHU
NPHUBOIAT K PACIIMPEHUIO M CMELICHHIO JHAra3oHa
BEPOATHOCTH OKYIAeMOCTH. | JlaBHBIE XapakTepH-
CTUKH (PYHKLIHMOHHUPOBAHUS TOPOACKOrO TPAaHCIIOPT-
HOTO CPEJICTBA, MU3-32 KOTOPBIX M3MEHSETCS OKyTiae-
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MOCTb HMHBCCTULIMOHHOI'O MCEPONPUATHA, — HOMMU-
HaJlbHasg MacCaXXUPOBMECTUMOCTL, LICHA TPaHCIIOPT-
HOTr0 CpeACTBAa U TOAOBBIC ITPOLUCHTHBIC BBIIJIATHI.

BBIBO/IbI

1. Pe3ynbrarhl aHann3a NeSTEIBHOCTU CYOBEK-
TOB XO35HCTBOBAaHUS NPHU BBIIOJIHEHUH MACCAXKUP-
CKHX MEPEBO30K MO3BOIWIN YCTAHOBUTD PA3IAYML
MEXy 3alNIaHUPOBAHHBIMU 3HAYCHUSMU I10Ka3a-
Tenel U pea’bHbIMU AaHHbBIMU. Cpenu HuX — pac-
XOJIbl Ha TOIJIMBO, CMa304HbIE MATEPUAIbl, TEXHU-
YecKoe 0OCITyXUBaHUE U PEMOHT, HHEL. [Ipu aToM
(GYHKUIMS pacrlpeneneHus] CIy4alHbIX BEIHMYUH
OIMTMCBIBACTCA HOPMAJIbHBIM 3aKOHOM.

2. Ilpu mpoBepke THIOTE3bl O COOTBETCTBUU
CTaTUCTUYECKOI0 PACIpPEIENICHUs] HCIIOIb30BAIN
kpurepuil Ilupcona. Ilo pesynbraram pacuyeToB
YCTaHOBJICHO JJI1 PaCXOJ0B!

—ua tommeo npu X = 13,83 u kommuect-
Be crerneneit ceobomsr df = 7 BeposTHOCTH Ccora-
cus p = 0,054;

— HAa CMa304Hble MaTepuansl opu X° = 8,52 u
yncie crenenei ceoboasl df = 7 BeposATHOCTH CO-
rimacus p = 0,288;

—Ha TEXHHYECKOE OOCITy)KMBAaHHE M PEMOHT
mpu %2 = 13,72 U KonHYeCTBE CTeNeHei CBOGO-
ap1 df = 7 BepositHOCTB cornacus p = 0,056;

— Ha mmHEel opy x> = 13,65 U KoNMUeCTBE CTe-
meneir cBoboxmbr df = 7 BepositHOCTH coria-
cust p = 0,058.

JI7st BceX pacCMOTPEHHBIX BUIOB PAacXOOB Be-
POSATHOCTD COTJIACHSI MIPEBBIIIACT IPUHATYIO BEJIH-
guny 0,05.

3. JIng y4era CTOXaCTUYHOCTH HapaMeTPOB ro-
POJCKUX MACCAXHPCKUX IMEPEBO30K PACCMOTPEHO
pacrpe/ienieHre 00beMa MePeBO30K KaK TaKOBOTO,
YTO COTJIACOBBIBAETCS C HOPMAJBHBIM 3aKOHOM
pacrpe/eNieHusi, KOTOPBIA MPUHUMAETCS BO BHU-
MaHHE IPU pacueTe COOTBETCTBYIOIIMX Pa3HOBHI-
HOCTEU pacxod0B.

JITEPATYPA

1. Influence of Features of the Transport Network Pattern on the
Haul Cycle Length between its Nodes on the Example of the
Transport Network of Ukraine / C. Dolya [et al.] // Techno-
logy Audit and Production Reserves. 2017. Vol. 5, No 2.
P. 54-58. https://doi.org/10.15587/2312-8372.2017.112078.

Hayka
urexHuka. T. 20, Ne 6 (2021)



Transport

10.

11.

12.

. Jomns, K. B. ®opmanuzaius rpaBUTALHOHHON MOICTH IS
pacuera IapaMeTpoB MEXAYTOPOIHHUX IACCAKUPCKUX
xoppecronentwii / K. B. Tounst / Hayka u texauka. 2017.
T. 16, Ne 5. P. 437-443. https://doi.org/10.21122/2227-
1031-2017-16-5-437-443.

. Modeling of Polygons of Maximum Passenger Route
Transport Accessibility by the Example of the Transport
System of Ukraine / K. Dolya [et al.] // Technology Audit
and Production Reserves. 2017. Vol. 6, No 2. P. 28-33.
https://doi.org/10.15587/2312-8372.2017.115219.

. Dolia, K. Variativity of the Transport System at
Intercity Passenger Transport from the Demand / D. Kos-
tiantyn // International Journal of Data Science and Analy-
sis. 2017. Vol. 3, No 6. P. 77. https://doi.org/10.11648/].
ijdsa.20170306.13.

. Dolya, C. Investigation of Approaches to Modeling of
Intercity Passenger Transportation System / C. Dolya,
A. Botsman, V. Kozhyna // Technology Audit and Production
Reserves. 2017. Vol. 4, No 2. P. 24-28. https://doi.org/10.
15587/2312-8372.2017.108889.

. Grigorova, T. Assessment of Elasticity of Demand
for Services of Suburban Road Passenger Transport /
T. Grigorova, Ya. Davidich, V. Dolya // Technology Audit
and Production Reserves. 2015. Vol. 3, No 2. P. 13-16.
https://doi.org/10.15587/2312-8372.2015.44768.

. Galkin, A. The Role of Consumers in Logistics Systems /
A. Galkin, C. Dolia, N. Davidich // Transportation Re-
search Procedia. 2017. Vol. 27. P. 1187-1194. https://doi.
0rg/10.1016/j.trpro.2017.12.010.

. Kanckuii, 1. B. ®opma rpaduka paboT Boguteneit mapii-
pyTHOTO maccaxkupckoro tpancmopra / JI. B. Karckwuid,
C. C. CemueHKoB // ABTOTPaKTOPOCTPOCHHE U AaBTOMOOMIIb-
HBII TpaHCTIOpT: ¢0. Hayd. Tp. B 2 T. Munck: BHTY, 2020.
T. 2. C. 92-96.

. Dolia, V. Several Logistics Chains Transportation Services

Approach by Single Transport Company / V. Dolia,

Y. Kush, A. Galkin // Journal L'Association 1901 “SEPIKE”.

2014. \ol. 4. P. 86-90.

Management of Freight Transport Projects in Cities in

Assessing their Effectiveness / D. Kostiantyn [et al.] //

Software Engineering. 2018. Vol. 6, No 2. P. 63.

Kor, E. M. Bubip ontiuMansHoi Mozeni 300py Ta 00poOku

iH(opMmallii 3 METor peaiizalii AUCIeTYePCHKOrO YIpaB-

JHHHS PyXOM MapIIPyTHOTO MacaKMPCHKOr0 TpaHcropry /

E. M. Kor, C. A. Punkesuy, C. C. Cemuenxo // Ilepcriek-

THUBHI HaIPsSIMH PO3BUTKY PETiOHAIBHHUX TPAHCHOPTHHX Ta

JIOTICTUYHUX CHCTEM: Marepiand MixHap. HayK.-IpaKT.

koH}. Xapkis: XHAJTY, 2018. C. 125-129.

Galkin, A. Influencing Financial Flows on Logistics Tech-

nology Solutions (Case Study on Transportation Mode Se-

lection) / A. Galkin, C. Dolya // Prace Naukowe Polite-

chniki Warszawskiej. Transport. 2017. Vol. 117. P. 61-73.

IMocrymuna 02.03.2021
IMoxnucana B neyars 18.05.2021
Ony6nukoBana onnaia 30.11.2021

REFERENCES

. Dolya C., Lyfenko S., Nesterenko S., Watkin K. (2017)
Influence of Features of the Transport Network Pattern on
the Haul Cycle Length between its Nodes on the Example
of the Transport Network of Ukraine. Technology Audit
and Production Reserves, 5 (2), 54-58. https://doi.org/10.
15587/ 2312-8372.2017.112078.

Hayka
wrexHuka. T. 20, Ne 6 (2021)

10.

11.

12.

.Dolya C. V. (2017) Gravity Model Formalization for

Parameter Calculation of Intercity Passenger Transport
Correspondence. Nauka i Tehnika = Science & Technique,
16 (5), 437-443. https://doi.org/10.21122/2227-1031-2017-
16-5-437-443 (in Russian).

. Dolia K., Davidich Yu., Dolia O., Lyfenko S., Uhodniko-

va O. (2017) Modeling of Polygons of Maximum Passen-
ger Route Transport Accessibility by the Example of the
Transport System of Ukraine. Technology Audit and Pro-
duction Reserves, 6 (2), 28-33. https://doi.org/10.15587/
2312-8372.2017.115219.

. Dolia K. (2017) Variativity of the Transport System at In-

tercity Passenger Transport from the Demand. Interna-
tional Journal of Data Science and Analysis, 3 (6), 77.
https://doi.org/10.11648/j.ijdsa.20170306.13.

. Dolya C., Botsman A., Kozhyna V. (2017) Investigation of

Approaches to Modeling of Intercity Passenger Trans-
portation System. Technology Audit and Production
Reserves, 4 (2), 24-28. https://doi.org/10.15587/2312-
8372.2017.108889.

. Grigorova T., Davidich Ya., Dolya V. (2015) Assessment

of Elasticity of Demand for Services of Suburban Road
Passenger Transport. Technology Audit and Production
Reserves, 3 (2), 13-16. https://doi.org/10.15587/2312-
8372.2015.44768.

. Galkin A., Dolia C., Davidich N. (2017) The Role of Con-

sumers in Logistics Systems. Transportation Research
Procedia, 27, 1187-1194. https://doi.org/10.1016/j.trpro.
2017.12.010.

. Kapsky D. V., Semchenkov S. S. (2020) Form of Work

Schedule for Drivers of Route Passenger Transport. Avto-
traktorostroenie i Avtomobil'nyi Transport: Sh. Nauch. Tr.
T. 2 [Automotive and Tractor Construction and Road
Transport: Collection of Scientific. Vol. 2]. Minsk, Bela-
rusian National Technical University, 92-96 (in Russian).

. Dolia V., Kush Y., Galkin A. (2014) Several Logistics

Chains Transportation Services Approach by Single Trans-
port Company. Journal L'Association 1901 “SEPIKE”,
4, 86-90.

Kostiantyn D., Olena D., Sergey L., Anastasiia B. (2018)
Management of Freight Transport Projects in Cities in As-
sessing their Effectiveness. Software Engineering, 6 (2), 63.
Kot E. M., Rinkevich S. A., Semchenkov S. S. (2018)
Selection of Optimal Model of Information Collection and
Processing with the Purpose to Realize Dispatch Control
of Route Passenger Transport Movement. Perspektivni
Napryami Rozvitku Regional'nikh Transportnikh ta Logi-
stichnikh Sistem: Materiali Mizhnar. Nauk.-Prakt. Konf.
[Perspective Directions for Development of Regional
Transport and Logistics Systems: Proceedings of Interna-
tional Scientific and Practical Conference]. Kharkiv,
Kharkiv National Automobile and Highway University,
125-129 (in Ukrainian).

Galkin A., Dolya C. (2017) Influencing Financial Flows
on Logistics Technology Solutions (Case Study on Trans-
portation Mode Selection). Prace Naukowe Politechniki
Warszawskiej. Transport = WUT Journal of Transporta-
tion Engineering, 117, 61-73.

Received: 02.03.2021
Accepted: 18.05.2021
Published online: 30.11.2021

521


https://doi.org/10
https://doi.org/10
https://doi.org/10
https://doi.org/10.21122/2227-1031-2017-
https://doi.org/10.15587/
https://doi.org/10.15587/2312-8372
https://doi.org/10.15587/2312-8372
https://doi.org/10.1016/j.trpro

