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IHOBYAOBA MOJEJII CUCTEMU ABTOMOBIJIbHUX IIEPEBE3EHb
ITAPTIOHHUX BAHTA’KIB B MICTAX

Y cmammi 6 pesynemami ananizy ichyrouux Kpumepiie epekmueHocmi asmomoOiIbHUX nepese3eHb NapmioH-
HUX 6aHmMadicie y mMicmax Kpumepiem obpano cobieapmicmuv nepegesernv. Ilposisuu ghopmanizayiro 06’ exmy oocii-
0dicenHsl, po3pobaeHo Mooenb «Oinoi CKpuHi», 8 AKIU 015 BUOLIEHUX 6XIOHUX napamempis (KiibKicmb nyHKmMie 3a80-
3Y, BAHMAJCHICMb ABMOMOOINA, CepedHill po3mip napmii 6aHMAad; Cy, W0 3A803UMbCa 8 0OUH NYHKM) Nnoby008aHo
MamemamuyHy Mooeib CUCHeMU a8MOMOOITbHUX nepese3eHb NAPMIOHHUX 6AHMAICI6 6 Micmax, npu aKoi cobisap-

micmb nepesesents 6y0e MiHIMANbHOIO.

Knrouosi cnosa: mooenv, napmionHi 6aHmMaici, a6MomoOLIbHULL MPAHCIOPM.

ITocTanoBka npoodJiemMu

ABTOMOOLTHHHI TPAHCTIOPT OE3MOCEPEIHBO BILIU-
Ba€ Ha PO3BHTOK €KOHOMIKM KpaiHH, PO3MILIEHHS MpPO-
MHCJIOBOTO ¥ CUIBCBKOTOCHOJAPCHKOTO BHPOOHUIITBA,
IUIAaHYBaHHSI MICT, PO3BUTOK HapOIHOI OCBITH, KyJbTY-
pH ¥ 1HIII CTOPOHH XHTTS CYCHIUIbCTBA, 3a0€3MeUyI0UH
3HAYHY 4acTKy €KOHOMIi cycmiipHOTO Yacy. Cepen BCix
BUJIIB TPAHCIOPTY aBTOMOOULIbHHI 3aiiMae ocoOiuBe
Miclie, TOMy L0 Ha HOrO 4acTKy JOBOJAUTHCS Oijblie
MIOJIOBMHU BCiX TPAHCIIOPTHHUX BHUTPAT, IM IIEPEBO3HUTHCS
6mm3bK0 60 % BCiX BaHTaXiB.

EdekTuBHICTb MepeBe3eHHsI BaHTAXIB € COLiaJbHO
3HaYUMKM (aktopoM. YacTka TPaHCIIOPTHUX BHUTpAT,
oI0 BpPaXOBYEThCS TpHU (QOPMYBaHHI I[iH HAa KIiHIIEBY
NPOJYKII0 10X0IUTh 10 50 %, TOMy BapTiCTh HaAaHHs
TPAaHCIIOPTHUX TOCIYT MAa€ BEIUKHUI BIUIMB Ha KiHIIEBY
LIiHy TOBapy, y 3HIDKEHHI SKOI SIK CIIO)KMBay 3alliKaBlie-
Ha KOkHA JronuHa. Tomy mpobieMa ImiIBUIIeHHS eqek-
TUBHOCTI Ta 3HW)KEHHsI COOIBapTOCTI MepeBe3eHHs BaH-
TaxiB MoTpedye 0cOOIMBOT YBarH.

AHaJIi3 0CTaHHIX JOCHiZKeHb i myOikanii

IIpn icHylounx mnpobieMax BaHTaKHHX IepeBe-
3eHb Y MicTax HeoOXiZHO 3alpOIIOHYBAaTH TaKy CUCTEMY
NepeBe3eHHs BaHTaXIB, TPH sIKid coOiBapTiCTh TepeBe-
3eHHS Oyae MiHIMaJIbHOIO, BPaxOBYIOYM OCHOBHHIA
MPUHIUI JIOTICTUKU «TOYHO B TepMiH» (just-in-time).
Lle migBULIMTE MOMUT Ha MOCIYTH HiANPUEMCTBA, THM
camMuM 30UTbIIyioun Horo npudyTok. IlepeBisHuKH mpu
MapHIpyTH3alii nepeBe3eHb MPUAIIOT yBary CKOpo-
YEeHHIO BiJICTaHi NepeBe3eHHs. PyxoMuil ckiaj mparoe
Ha HepalioHAJbHUX MapIIPyTax, IO MPHU3BOAUTH [0
3HID)KEHHSI eEeKTUBHOCTI Horo ¢QyHKUIiOHyBaHHS, 30i-
JIbIIEHHS cO01BapTOCTI TPAHCHOPTHOT MPOAYKIIIi.

Bubip xputepito eheKTUBHOCTI 3aJI€KUTh Bi KOH-
KPETHHX yMOB II€PEBE3€Hb Ta PO3B’sI3yBaHOI 3amadi.

© Hedronos B.M., ITaBnenko O.B.

Po3pizHstoTh JNOKaneHI (MpHBaTHI) Ta y3arajbHeHi
(xoMIUTEKCH1) KpUTepii epeKTHBHOCTI.

JloxanpHi KpuTepii e(eKTUBHOCTI 3aCTOCOBYIOTH,
SIKIIIO TIOPIBHIOBaHI BapiaHTH MEPeBe3eHb BiPI3HIIOTh-
Csl IO OZTHOMY OKPEMO B3ATOMY IOKa3HUKY. Tak, BIIpO-
Ba/DKCHHS TONWHHHUX TpadikiB HepeBe3eHb BHUKIIOYAE
npocTtoi aBToMOOLTIB y uep3i. B 1pomy Bunanky edex-
TUBHICTD TOPIBHIOBAaHMX BapiaHTIB MEpEeBE3CHb MOXKE
OyTH OLliHEHa OHUM MOKAa3HUKOM: TPHBAJICTh MPOCTO-
iB aBTOMOOUISI B ITyHKTaX HABaHTa)KEHHS 1 pO3BaHTa-
KeHHs. MOXJIMBe BUKOPUCTAHHS TaKOXX BapTICHOI OLi-
HKHM TIPOCTOIB TpaHCHOpTy. BrpoBa/pkeHHS panioHalb-
HUX MapUIpyTiB TepeBe3eHb 3a0e3neuye 3MEHIICHHS
XOJIOCTUX MpoOiriB. Pi3HUL B MOpiBHIOBaHMX BapiaH-
Tax B IIbOMY BHIAJIKy MO)Xe OyTH OIliHEHa CKOpOYEH-
HSAM TOPOXKHIX MPOOIriB aBTOMOOIIIB a00 IHIIMMH IT0-
Ka3HHKaMH, MOB'SI3aHUMHU 3 TIOPOXHIM Tpodirom (koe-
¢iieHT BUKOPUCTAaHHSA TpoOIry, 3aranbHUAN TpoOir,
BHTpAaTa MajiuBa i T. iH.).

Y sKOCTI JIOKQJIBbHUX MOKa3HUKIB e(EeKTHBHOCTI
BUKOPHUCTOBYIOTh TE€XHOJIOTIYHI MapaMeTpu TPaHCIIOPT-
HOTO TIPOIIECy: CepeNHs BiJCTaHb NEPEBE3CHHS, HYJIbO-
BHI MPOOIr, TOPOXHIA MPOOIr, cyMapHa BaHTaXKHICTH
aBTOMOOIIB, cepeHiii koe(illieHT BUKOPUCTAHHS BaH-
TaKOMiIHOMHOCTI, CyYMapHHH TPOCTIH aBTOMOOLTIB,
morpeba B aBTOMOOLISIX, TOHHO-TOAMHHU, BUTPa4YCHI Ha
BUKOHAHHS 3a/laHOTO O0CSTy IepeBe3eHb, 3arajlbHHH
4yac Ha BHUKOHAHHS IEPEBE3CHb, CBOEYACHICThH IepeBe-
3€HHS, HIBHAKICTh MEPEBE3CHHS BaHTaXy, BEIMYMHA
BTpAT BaHTaXYy B 10p03i, 30€peKeHHS BAHTAXKY.

KoMmriekcHi TOKa3HUKH €(QEeKTUBHOCTI 3acTOCO-
BYIOTh TOJli, KOJIM OJJHOYACHO 3MIiHIOIOTHCS KiJIbKa Xa-
PaKkTEepUCTHK TpaHCIOPTHOTO Tponecy. Hampukmnan,
3aMiHa PyXOMOI'O CKJIaJly PU3BOJHUTH JI0 3MiHHM BaHTa-
KOMIIHOMHOCTI, 4Yacy IpOCTOI0 IIiJi HAaBaHTAXKCHHIM
(po3BaHTaXXEHHSIM), TUTOMOI BUTPATH MAJINBa, aMOPTH-
3aniifHUX BigpaxyBaHb Ta iH.
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3 ypaxyBaHHSIM TEPMIiHOBOCTI IOCTaBKM IapTiOH-
HUX BaHTaXiB, a TAKOXX BPAaxOBYIOUM CKJIAJHICTH Ta
0araToeneMeHTHICTh MPOIECY TAKUX NepeBe3eHb, Haii-
OUThII TPUUHATHUM KPHUTEPIEM OIUHKH (POpMYBaHHS
pallioHaNBbHOI TEXHOJIOTIT CHCTEMH aBTOMOOUIBHHX
nepeBe3eHb MAapTIOHHUX BAaHTAXIB B MICTax BHUCTYIIA€
co0iBapTICTh ITepPeBE3CHB.

DopMyJII0BAHHS METH CTATTi

Mertoto gaHoi poOOTH € TOOYJ0BAa MOJIEINi CHCTEMHU
ABTOMOOUTEHUX TEPEBE3CHb MAPTIOHHHX BAHTAXIB B
Mictax. OO'€KTOM IOCTIIKCHHS € MPOIEC aBTOMOOLIb-
HUX IIepeBe3eHb MAPTIOHHUX BAHTAXIB B MiCTax.

[IpeameToM  mOCHUKEHHS € 3aKOHOMIpPHICTB
BIUIMBY TEXHOJIOTIYHHMX IapaMeTpiB MpoLecy IepeBe-
3¢Hp Ha C€(EeKTUBHICThP aBTOMOOUTPHHX II€PEBE3CHD
MApTIOHHUX BaHTAXIB B MiCTaX.

Buxkian ocHOBHOro Martepiajy

[IpoananizyBaBImu nepeBaru Ta HEAOMIKH BCIX Me-
TOJIB MOJICTIOBAHHS, BPaXOBYIOUM PEKOMEHIAIll Hay-
KOBO{ JiTepaTypHu, OyJI0 MPUHHATO PIMICHHS PO BHKO-
PHUCTaHHS MAaTEeMaTHYHOTO MOJCNIIOBAHHS dYepe3 Horo
YHIBEPCAJIBHICTh 1 TOYHICTh OAEPIKYBaHHUX pE3YJIbTaTiB
[1, 2].

B pe3symbpraTi aHamizy iCHyFOUHMX KpHUTEpiiB edek-
TUBHOCTI aBTOMOOIJIbHUX IepeBe3eHb MapTIOHHUX BaH-
TaxiB B MiCTaX KpHUTEpieM oOpaHO cOOIBapTiCTh mepe-
Be3eHb. Y POOOTI 3aIpPONOHOBAHO TaKy MaTeMaTHYHY
MMOCTAaHOBKY 3a/ladi MapmpyTH3amii aBTOMOOITBHHUX
NepeBe3eHb MapTIOHHUX BaHTaXIB B MicTax, IPH SKOT
co0iBapTICTh TepeBe3eHHs Oyne MparHyTH 0 MiHIMY-

My.

=1L 5 min, 1)

5
ze ZBi — BUTPATU Ha IEPEBE3EHHS, IPH;
i-1

5
ZQi — 00CHT TIEpEBE3€EHb, T;
i=1

i — menp TiokHs (1= 1...5).
LinpoBa QyHKIIiS Mae BUTIISIT

S, = F(0,,9,0,,V, 1) = min, 2

e (, — BAHTaXHICTh aBTOMOOLIA, T;

g — cepeIHiii po3Mip BaHTaXy, IO 3aBO3UTHCS B
OJIMH TYHKT, T,

N; — KITBKICTh MYHKTIB 3aBO3Yy BaHTAXY;

V), — TeXHIYHA IMBUAKICTH aBTOMOOLIS KM/TO/,.;

t,y — 9ac OdYiKyBaHHS aBTOMOO1JIEM HaBaHTAXCHHSI
(po3BaHTaXXEHHS), TOJ.;

lo — mpoGir aBTOMOOGISE 10 MiCIsl HABAHTAXKEHHS,
KM,
IpH OOMEKEHHSIX

2,0<0,<4,0,1;
n, =17,0n;
0,1<g<0,2,1;
V; =25,xm/ron;
t,, €[0:1];

I, €[L5].

©)

CoGiBapTicTh TIepeBE3EHHS MPOMHUCIIOBUX TOBApIB
HAPOAHOTO CIOKUBAHHS BU3HAYAETHCS HACTYITHUM
YHHOM

L-Cottos: .
Sncp — C 3M t06 Cnow , (4)
g-n,

ne L — moGosuit mpoOir aBTOMOOLIIB, KM;

C,» — 3MiHHA CKJIaZioBa COOIBapTOCTI MEpeBe3eHb
aBTOMOOLIA, TPH/KM;

6 — gac 0bepTy aBTOMOOLIS, TOM.;

Croem — TIOCTIMHA CKJIAIOBAa COOIBApTOCTI MepeBe-
3CHHS aBTOMOO1JISA, TPH/TO/.

Jlo6oBuii mpoOir aBTOMOOINIB BH3HAYAETHCS Ha-
CTYIIHUM YHHOM

L:[2'|i+(n;'1)'|(i.1).i]nm7 5)

ne li — mpoGir aBTOMOGLISA BiJ MyHKTY MepeBaHTaKeH-
HS1 JIO TIOYATKOBOTO (KIHIIEBOTO) IYHKTY, KM;

l(i-1)-i — MPOOIr aBTOMOOIIS Mi’K CYyMDKHUMH ITyHK-
TaMu, KM;

N, — KUIBKICTh MapUIPYTiB, HEOOXITHUX ISl 3aBO3Y
yChOTO BaHTaxy, OJI.

VY 3aragbHOMY BUNAIKY, 3 YpaxyBaHHSM MO>KIIH-
BOCTI IIEPEBE3CHHS BAaHTAXY KIHIIEBUM CIIO)KMBA4YaM SIK
HA MasSTHHUKOBHX, TaK i HA PO3BI3HUX MapIIPyTax Ipo-
Oir aBTOMOOLIS Bifl MYHKTY IEPEBAHTAXKECHHS JIO ITOYaT-
KOBOTO (KIHIIEBOTO) MYHKTY CKJIa1a€

I.:g-r, (6)

Ie I — pazaiyc MicTa, KM.
Pagiyc micta po3paxoByeThbes 3a (OPMYIO0

== ™

ne F —s3aranpna niomia micra, kM2,
[TpoGir aBTOMOOIISA MiX CyMIXHUMH ITyHKTaMU Ha
MapuIpyTi 3HAXOAUTHCS 32 (hopMyIT0F0
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| —i. i 8
(i-1)-i 5 ( )

Je A — LIUIbHICTh JUCIIOKAlii IMyHKTIB 3aBE3CHHS,

KM,

Py ©)

KimpkicTe MapmipyTiB y paifoHi 0OCIyroByBaHHS
CKJIaziae

g-n
nM= 1
q. 7

(10)

Jae ¥ — KoeQillieHT CTaTUYHOTO BUKOPHUCTAHHS BaH-
TaKHOCTI.

MMincraBuBmm Bupaszu (6 — 10) y Bupas (5), orpu-
MaeMo

7 4 1 |gn,
L=| = F+=(n-1)— [ Z—=.
3 g (n.-1) [0y

3MiHHa CKJIaJ0Ba COOIBapTOCTI NEpeBEe3CHHS BHU-
[JIS1/1a€ HACTYITHUM YHHOM
Cm = axu + bSM : qH 1 (12)
€ sy, Dsy — KOEDiLiEHTH perpeciiiHol Moeni 3aex-
HOCTI 3MiHHO{ CKJIAZIOBOI COOIBapTOCTI epEeBE3CHHS BijI
BaHTaXHOCTI aBTOMOOLIs [3].

Yac obepTy aBTOMOOIIS BU3HAYAETHCS 32 OpMY-
010

7 4 1 g-n
tos = —JF+=. n -1 —1| E
3 5 ( ) n | 4,7V,

+0,(7:q, 7 +to) ,(13)

Je T — BHTPATH Yacy Ha PO3BaHTaXXCHHsS lT BaHTaxy,
roJI.

[MocriiiHa ckiagoBa co0IBapTOCTI MEPEBE3CHHS

Croer = Boer +0pocr G (14)

ne Anocms Dnoem — KOEDILiEHTH perpeciiiHoi Moesi
3aJICKHOCTI TOCTIHHOT CKIIaI0OBOi cO0IBapTOCTI TepeBe-
3€HHS BiJl BAHT2)KHOCTI aBTOMOO1JIS.

[ixcrasmsroun Bupasu (11 — 14) y Bupas (4),
OTPUMAEMO HACTYIIHY 3aJI€XKHICTh COOIBapTOCTI TpaHC-
MOPTYBaHHs OJIHIE€T TOHU BaHTaXKY

7 4

S.= 3 F+g (ng—l)'ing '%'(axﬁbw'%%
F
+ % F+g'(nx-l)-i IR (g, 7+ [x-(15)

\ﬁ a7,
F

1
X(anoﬁ+bnuc1’qﬂ):|‘_.
g-n,

ITpenctaBneHa MareMaTHYHAa MOJEIb AA€ 3MOTY
BU3HAYUTU CTYIiHb BIUIMBY DPO3IJIAHYTHX IapaMeTpiB
Ha co0IBapTICTh MEPEeBE3CHHsI BaHTAXY Ta BUXOJIIYHU 3
pe3yabTaTiB po3paxyHKiB CKOPETYBaTH POOOTY aBTOMO-
01151 Ha MapHIPYTi.

BucHoBku

B pesynbrari aHanizy iCHyrouMX KpHUTepiiB edek-
THUBHOCTI aBTOMOOUIbHHUX IIepeBE3eHb MapTIOHHUX BaH-
TaXiB B MicTaX KpHTepieM oOpaHO coOiBapTicTh Iepe-
Be3eHb. Y POOOTI 3apPONOHOBAHO TaKy MaTeMaTH4HY
MOCTaHOBKY 3ajadyl MapuIpyTH3alii aBTOMOOUIbHUX
NepeBe3cHb MapTiIOHHUX BaHTAXIB B MiICTaX, MPU SKOL
co0iBapTIiCTh TiepeBe3eHHs Oyne MparHyTd A0 MiHIMY-
My.

[posiBim Gopmaizaiiito 00’ €KTy AOCIHIIHKECHHS,
PpO3po0ICHO MaTeMaTHYHy MOIEIb, B SIKiil IS BHILIE-
HUX BXiJIHUX HapaMeTpiB (KiJIbKICTh NYHKTIB 3aBO3Y,
BaHTAXXHICTh aBTOMOOIJISI, CEpe/IHIi PO3Mip MapTii BaH-
TaXxy, IO 3aBO3UTHCS B OJMH ITYHKT) CHOPMOBAHO CHC-
TeMy 0OMEKeHb, IO BiIMOBIIa€ YMOBaM IIEPEBE3CHb.
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MODELING THE LOT CARGOES TRANSPORTATION SYSTEM IN CITIES
V. Nefyodov, O. Pavlenko
Kharkiv National Automobile and Highway University, Ukraine

The share of the transport component that is taken into account in the prices formation for final products
reaches 50%, so the cost transport services has a great impact on the final goods price, and the need to carry out
transportation in a tight time frame, take into account minimal costs require the emergence of new scientifically
methods of their organization.

The research purpose is to build the lot cargoes automobile transportations in cities system model. The re-
search object is the lot cargoes automobile transportations in cities process.

As the analysis result of lot cargoes automobile transportations rational technology formation in the cities,
such basic problem at the transportation process organization is allocated - it is irrational transportation routes. It
leads to a large overall truck mileage, as well as low transportation speed, which is unacceptable in the current
competition.

During the literature sources analysis, the most popular existing transportation routing methods were consid-
ered, by means of which in research it is planned to carry out transport routes building in cities and it was found out
that the routes developed by means of these methods have average links.

As the existing criteria analysis result of lot cargoes automobile transportations rational technology formation
in the cities the transportations cost is chosen as a criterion. After analyzing the all modeling methods advantages
and disadvantages, taking into account the scientific literature recommendations, it was decided to use mathemati-
cal modeling due to its results versatility and accuracy. After formalizing the research object, developed a model of
"white box", in which for the selected input parameters (delivery points number, car load, the average consignment
size delivered to one point) built the lot cargoes automobile transportations rational technology formation in the
cities mathematical model, at which the transportation cost will be minimal.

Keywords: model, lot cargoes, road transport.
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