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Purpose. Determination of the scope of effectiveness of piggyback cargo delivery in the international traffic.

Methodology. The scope of efficiency of piggybacked cargo delivery in international traffic is determined using mathe-
matical modeling. Methods of mathematical statistics are used to estimate parameters that are random in character.

Findings. The problems of organizing piggyback transportations in international traffic, having a technical, tech-
nological and economic character are revealed. The main trends of the development of piggyback traffic in Ukraine,
requiring state support and financing, are identified. It is determined that the law of distribution of service intensity at
the Border Inspection Post is exponential, the intensity of service is 1.83 veh/hour; the law of time distribution for
loading cars onto platforms is normal, with a mathematical expectation of 0.712 hours and a standard deviation of
0.24 hours. A rational distance of piggyback traffic in international traffic is determined, which corresponds to 307 km
and over. Practical recommendations on the rationalization of the technological process of interaction between the
road and rail transport with the help of an automated heuristic system, which makes it possible to determine the ra-
tional technology for delivery of goods in international traffic, taking into account the minimization of the total time
for delivery of goods are offered.

Originality. Dependences of specific costs on transportation distance with the help of which it is possible to deter-
mine the rational transport-technological scheme of cargo delivery under given conditions are obtained. The sched-
ule of technological process of functioning of both production and transport, assuming the coordinated technology
of work of interconnected enterprises at the organization of piggyback delivery in conditions of transport-logistical
cluster functioning is offered. It is proposed to carry out the transfer of information on the movement of a loaded car
using a GPS tracker.

Practical value. Dependences of unit costs on the distance of transportation make it possible to quickly estimate
the cost of delivering goods in international traffic for alternative transport-technological schemes. The use of an
automated heuristic system that allows determining the rational technology of piggyback transport, taking into ac-
count the minimization of the total time for delivery of goods, makes it possible to make managerial decisions in the
event of an unforeseen situation by making adjustments to the existing technology. The schedule of the technological
process of functioning of both production and transport preconditions the possibility of rationalizing the technologi-
cal process of road and rail transport interaction at the organization of piggyback cargo delivery.

Keywords: intermodal technology, multimodal system, piggyback transportation, measure of effectiveness, transport
and logistics cluster

Introduction. The location of Ukraine on the conti-
nent is such that it is of great importance in particular as
a transit state [1]. The development of piggyback trans-
port will ensure the preservation of the ecological bal-
ance and the effective use of the road transport complex
of the country. A significant role in the development of
piggyback service in Ukraine can be caused by tighten-
ing the norms of legislation on environmental problems
and the condition of motorways in the country, as well
as the introduction of a toll road system.

The growth of intermodal transport volumes is natu-
ral, since it is associated with the improvement of the
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structure of production and transportation, where an in-
creasing proportion will be occupied by ready-made con-
tainer products. In general, Ukraine has all the necessary
components to create a competitive system for transport-
ing goods using intermodal technologies. In turn, the de-
velopment of promising types of transportation along the
international transport corridors of Ukraine will be facili-
tated by the organization of its own technical base [2, 3],
the development of transport infrastructure [4, 5] and the
implementation of a flexible tariff policy [5].

Mining enterprises, metallurgical and machine-build-
ing complexes feature transportation of multi-nomen-
clature small-batch cargoes of production and technical
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purposes [6], periodic regularity of which stipulates the
possibility of using piggyback technologies. In turn, pig-
gyback technologies can become the most effective for
delivery of finished products of these enterprises, espe-
cially export rolled metal products.

Analysis of the recent research. Throughout the world,
piggyback transportations are considered as a natural pro-
cess of overcoming competitive relations between the
road and rail transport and transition to cooperation re-
lations [7].

Piggyback traffic, as a rule, is focused on interna-
tional traffic and due to a number of advantages is in de-
mand with freight forwarding and operator companies.

Piggyback routes of Europe include [8]:

1. Wergel (Austria) — Trendo (Italy) — 240 km.

2. Wergel (Austria) — Brenner (Austria) — 95 km.

3. Salzburg (Austria) — Triest (Italy) — 430 km.

4. Salzburg (Austria) — Villah (Austria) — 190 km.

5. Wels (Austria) — Ssegen (Hungary) — 640 km.

6. Wels (Austria) — Maribor (Slovenia) — 320 km.

7. Lyon (France) — Turin (Italy) — 175 km.

8. Bale (Croatia) — Lugano (Switzerland) — 290 km.

9. Freiburg (Germany) — Novara (Italy) — 430 km.

Within the conditions of formation of joint ventures
[9] and the development of transport and logistics clus-
ters [10], which are created in countries with a signifi-
cant transit potential and a developed industrial com-
plex, the urgency of applying piggyback routes both in
international and in domestic traffic is growing. This is
due to the possibility of organizing the coordinated work
of all the participants of piggyback delivery, including
the enterprises of transport and logistics infrastructure
and logistics service consumers, which will ensure the
competitive advantages of respective regions.

The researcher in work [ 11] emphasized the expediency
of using contrailers in both international and domestic traf-
fic. At the same time, it was noted that the evaluation of
their effectiveness was not given sufficient attention.

The organization of piggyback transportations is
possible on the basis of a developed network of terminal
complexes, the technology of functioning of which must
be formed on the basis of a logistics approach [12, 13].
In turn, with the coordinated work of all participants of
complex production and transportation systems, a syn-
ergetic effect is achieved [14].

Thus, it is advisable to create new routes for piggyback
trains after commercializing their effectiveness, provided
that there is complete information on the structure of the
freight flow on a particular route and market segment of
the service. At the same time, a logistical approach to the
organization of piggyback transportation, using the re-
sults of scientific research, is necessary.

Objectives of the article. The purpose of the publica-
tion is to determine the scope of effectiveness of piggy-
back cargo delivery in the international traffic.

Objectives of the study are to analyze the existing
problems of organizing piggyback service in the interna-
tional traffic, to determine the rational distance for pig-
gyback traffic, and to develop practical recommendations.

Methods. The scope of efficiency of piggybacked
cargo delivery in the international traffic is determined
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using mathematical modeling. Methods of mathemati-
cal statistics are used to estimate parameters which are
random in character.

Explanation of scientific results. The prerequisites for
the development of piggyback traffic are the following: sea-
sonal restrictions on the movement of large-capacity vehi-
cles; limitation of the driver’s continuous driving time; re-
quirements as for the safety of goods transportation.

As a result of the analysis of practical experience of
using piggyback transportation in the international traf-
fic, existing problems of technical, technological and
economic nature are highlighted, among which are the
following:

- presence of disproportions in the foreign trade of
goods, when the predominantly finished goods are im-
ported, and the commodities are exported, so that the
goods with different transport characteristics are pre-
sented for transportation;

- noncoincidence of the volumes of freight flows in
the export and import traffic, which does not allow en-
suring a full backload of the rolling stock, and therefore
characterizes the inefficient use of the rolling stock;

- low degree of utilization of the load-carrying ca-
pacity of railway platform-forms, as they do not trans-
port only cargo, but also road-trains or semi-trailers.
This leads to an increase in the cost of transportation;

- the need for a large fleet of specialized railroad plat-
forms to transport laden lorry trains and semi-trailers;

- lack of a developed network of transport and logis-
tics centers in Ukraine within the framework of interna-
tional transport corridors;

- lack of a representative network of national trans-
port, logistics and forwarding companies outside Ukraine
to ensure a high degree of coherence of actions of all the
participants of the delivery process and their interest
protection;

- lack of the legislative basis and the system of envi-
ronmental protection from the harmful effects of vari-
ous modes of transport, which casts doubt on the com-
mercial feasibility of piggyback transportation;

- a significant complexity of developing cross-cutting
tariff schemes and the formation of tariff rates for trans-
portation of transit and export-import goods by trailers,
connected primarily with different legislative and regu-
latory frameworks of different states, as well as with dif-
ferent approaches to the formation of tariffs for road and
rail transport;

- a limited number of trailing piggy trains, while the
need for these transport services exists in many regional
centers of the country, not only in the international traf-
fic, but also in the domestic one.

Elimination of these obstacles necessitates the sup-
port and financing of piggyback traffic on behalf of the
state. At the same time, it is possible to single out the
tasks that are of paramount importance:

- the need for substantial investment in the equip-
ment of infrastructure facilities for accumulation, stor-
age and carrying out the loading operations with road
trains and semi-trailers at railway stations;

- the need to establish a fleet of specialized wagons
and the modernization of railway platforms that allow, if
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necessary, transporting either a conventional container
or semi-trailers and road trains in order to ensure their
efficient operation and simultaneously meet the require-
ments imposed on the railways with both 1520 mm
gauge and 1435 mm gauge;

- large capital investments are needed for the con-
struction of a network of terminal complexes for servic-
ing the piggybackers and equipping the railway stations
with special devices for loading and unloading semi-
trailers and road trains;

- it is necessary to develop the infrastructure of the
transport network along the routes of piggyback trains
for the possibility to provide high rates of delivery of
transit freight traffic (at the level of passenger train
speed) with traffic safety. At the same time, special at-
tention should be given to the development and intro-
duction of technical means for accelerated wagon tran-
sition of division points of gauge joints of various widths.

The existing problems in the organization of piggy-
back traffic necessitate the determination of their effec-
tiveness under the prevailing conditions. It is advisable
to compare the piggyback delivery with delivery by road
in direct traffic. The efficiency criterion for determining
the scope of piggyback transportation in the interna-
tional traffic is the unit cost of delivery.

Thus, the proposed efficiency criterion for delivery
of goods by road transport according to the direct option
is as follows

R,, = (R1+ R2+ R3+ R4+ RS)/q.~ min, (1)

where R1 stands for costs for transportation of goods by
road transport according to the direct option, UAH; R2
stands for costs associated with the waiting time of ve-
hicles while passing the state border of Ukraine, UAH;
R3 is the cost of capital investment into the rolling stock
and fixed equipment of vehicles, which accounts for
1 km, UAH; R4 stands for costs associated with environ-
mental pollution, UAH; R5 stands for costs associated
with the exclusion of cargo from the turnover, UAH; g,
is mass of consignment, 7.

The proposed efficiency criterion for delivery of car-
g0 by piggybackers includes the following

Ry = (P1+ P2+ P3+ P4+ PS+ P6+ P7)/q.~ min, (2)

where P1 is the cost of transporting goods by vehicles to the
railway station; P2 is the cost of accumulating road trains at
the railway station and the waiting time for loading onto
platforms, UAH; P3 stands for costs for loading and un-
loading of road trains at departure and destination stations,
UAH; P4 stands for costs for piggyback transportation,
UAH; P5 is costs associated with the waiting time of vehi-
cles while passing the state border of Ukraine, UAH; P6 is
the cost of capital investments, which account for 1 km of
run, UAH; P7 stands for costs associated with the exclu-
sion of the cargo mass from the turnover, UAH.

The method proposed in work [15] for determining
the rational distance of a piggyback carriage with allow-
ance for the criteria (1, 2) assumes the presence of tech-
nological parameters in mathematical models that are
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random variables. To evaluate these parameters, statisti-
cal data are processed and the laws of distribution of
random variables are defined:

- the time of loading vehicles onto platforms is dis-
tributed according to the normal distribution law

. e—(x—0.712)2 /2:0.24% .

b

!
0= 02421

- the intensity of car servicing at the Border Inspec-
tion Post is distributed according to the exponential law

fix) =1.83-¢%3,

The initial data for the models described in work [15]
were obtained on the basis of a trucking enterprise in
Kharkiv, as well as on the basis of normative documen-
tation. As a result of simulation, the dependencies of spe-
cific costs for delivery of goods on the distance of trans-
portation (Fig. 1) are obtained, according to which the
behavior of the functions is observed.

When comparing the options for delivering goods by
road using the direct option and piggybackers, the equal-
ity of the resulted costs — 619.7 UAH/t — is reached at a
distance of 307 km (Fig. 1). Thus, the rational distance
of piggyback traffic in the international traffic for ac-
cepted in the study initial data is 307 km or more.

To create a coordinated technology for the operation
of interrelated enterprises in the organization of piggy-
back deliveries in conditions of the transport and logistics
cluster functioning, the schedule of the technological pro-
cess of piggyback cargo delivery is proposed (Fig. 2).

The technological process is closely interconnected
with the informational one, therefore it is proposed to
carry out the transfer of information on the movement
of a loaded vehicle using a GPS tracker simultaneously
to the workstation of the terminal operator (railway sta-
tion) and to the dispatcher's AWM that forms a freight
train with specialized platforms for piggyback transpor-
tation. This determines the mutual consistency of ac-
tions between the delivery participants and the synchro-
nization of technological operations.

The formation of technology for piggyback traffic is
proposed to be performed with the help of an automated
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Fig. 1. Dependence of unit costs for delivery of goods on
the distance of transportation:
—— — Delivery by road; - - - — Piggyback delivery
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Fig. 2. The schedule of the technological process of pig-
gyback delivery of goods:
t; — car loading from the supplier; t, — the trip of the car to
the station of piggyback-train formation; t; — the waiting
time of the car to be loaded onto the platform; t, — forma-
tion of a piggyback train; ts — the trip of the piggyback-
train; t; — unloading of the piggyback train; t, — the trip of
the car from the arrival station to the consumer; tg — un-
loading of the car at the consumer’s premises; t,,, — the
time of turnover of a piggyback train; ---- — Delivery by
road, — — Delivery by rail, === — Embarkation of vehi-
cles onto the platform

heuristic system, which, depending on the initial parame-
ters, namely a complex of technological and cost indicators
and a system of limitations, makes it possible to determine
the rational technology of piggyback transportation, taking
into account the minimization of the total time for delivery
of goods; to receive information on the whereabouts of a
loaded car at a particular time; it ensures the consistency of
actions of the delivery process participants and the syn-
chronization of technological operations in the course of
delivery and gives an opportunity to make managerial deci-
sions in the event of an unforeseen situation by making ad-
justments to the existing technology.
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Merta. BuzHaueHHs cepr e(heKTUBHOCTI KOHTPEI-
JIEPHOI JOCTaBKM BaHTAXKiB Y MiXKHApOJHOMY CITOJTy4eH-
Hi ITpM 3aIaHUX YMOBaX.

Metomuka. Cdhepa epeKTUBHOCTI KOHTPEHIEPHOI 10-
CTaBKM BaHTaXiB Y MiXKHAPOTHOMY CITOJTyY€HHi BUBHAUe-
Ha 3a TOMOMOIOI0 MaTeMaTUYHOIo MojeatoBaHHS. st
OLIiHKM TapaMeTpiB, 110 MalOThb BUIIAAKOBUI XapakTep,
3aCTOCOBaHi METOIY MaTeMATUYHOI CTATUCTUKM.

Pesymbratu. BusiBieHi mpobiemu opraHizailii KOHTp-
eMJICpHUX TIepeBe3¢Hb y MiKHAPOTHOMY CITOIyYeHHI,
1110 MalOTh TEXHIYHMIA, TEXHOJIOTIYHUI i eKOHOMIYHUIA
xapakTep. BumisieHi OCHOBHi HAaNIpsSIMU PO3BUTKY KOHTP-
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eiIepHMX TepeBe3eHb B YKpaiHi, 110 MOTPeOYIOTh Aep-
JKaBHOI MIATPUMKU W (piHaHCyBaHHS. BusHaueHo, 110
3aKOH PO3MOMIiTy iHTEHCUBHOCTI OOCITyTOBYBaHHSI Ha
IyHKTi MPOIYCKY Yepe3 Aep>KaBHUII KOPIOH — €KCITO-
HEHTHUI, IHTEHCUBHICTh OOCTYrOBYBaHHSI CTaHOBUTb
1,83 aBT./ron; 3aKOH pO3MOIily Yacy HaBaHTaXKeHHS aB-
TOMOOLTIB Ha TIIAT(OPMU — HOPMAJIBHUI, TIPU LILOMY
MaTeMaTuuHe odikyBaHHS — 0,712 rox i cepeTHbOKBa-
npatiyHe BimxuiteHHS — 0,24 ron. BusHaueHa partio-
HaJIbHA JATbHICTh KOHTPEHICPHNX TIEPEeBE3CHb Y MiXK-
HapOJHOMY CITOJIy4eHHi, 1110 CTaHOBUTbL 307 KM i Oijib-
111e. 3armponoHOBaHi MPaKTUYHI peKOMEeHAAllii 11100 pa-
LioHaJIi3a1lil TeXHOJOTIYHOTO MPOLeCy B3aEMO/Iil aBTO-
MOOIJTBHOTO I 3a/Ti3HUYHOTO TPAHCIIOPTY 3a JOTTOMOTOI0
ABTOMATU30BaHOI €BPUCTUYHOI CUCTEMHU, 110 JO3BOJISIE
BU3HAYMUTH PalliOHATbHY TEXHOJIOTIIO TOCTAaBKU BaHTAa-
XKiB y Mi>KHapOIHOMY CITOJIYYEHHI 3 ypaxyBaHHSIM MiHi-
Mi3allii 3arajibHOTO Yacy J10CTaBKU BaHTaXXiB.

HaykoBa HoBusHa. OTpuMaHi 3JIEXXHOCTI MUTOMUX
BUTpAT Bifl BiICTaHi MepeBe3eHHs, 3a JOMOMOTI0I0 SIKUX
MOXHa BU3HAUYUTU pallioHaJbHY TPAHCIIOPTHO-TEXHO-
JIOTIYHY CXeMY JOCTaBKM BaHTaXiB MpU 3aJaHUX YMO-
Bax. 3arporoHOBaHO TpadiK TEXHOJIOTIYHOTO MPOLIEeCY
(yHKIIIOHYBAaHHS BUpOOHUIITBA i1 TPAHCITOPTY, IO Te-
pemdadae CKOOPIMHOBAHY TEXHOJIOTIIO pOOOTH B3aEMO-
MOB’sI3aHUX TiAMNPUEMCTB MpPU OpraHiszauii KOHTpei-
JIEPHOI IOCTaBKU B yMOBaX (DYHKITIOHYBaHHS TPaHCTIOPT-
HO-JIOTiCTUYHOTO KJlactepa. [IponoHyeTbes 3aiiicHIOBa-
TU Tiepeavy iH(opmallii 111010 MEePEeMillleHHsI 3aBaHTa-
JKeHOro aBTOMO0iIs 3a foromoroio GPS-tpekepa.

IIpakTHYHA 3HAYMMICTB. 3aJI€KHOCTI MUTOMUX BU-
TparT Bif BifCcTaHi MepeBe3eHHSI JO3BOJISIIOTH OIlepaTUB-
HO OLIIHMTU BUTPATU Ha JOCTABKY BaHTaXiB y MiXHa-
POIHOMY CITOJTyYCHHI IJIST aIbTepHATUBHUX TPAHCIIOPT-
HO-TEXHOJIOTIYHUX CXeM. 3aCTOCYBaHHSI aBTOMAaTU30-
BaHOI eBPUCTUIHOI CUCTEMMU, 1110 TO3BOJISIE BU3HAYUTHU
pallioHaJIbHY TEXHOJIOTil0 KOHTPEWUIEPHUX MEPEBE3CHb
3 ypaxyBaHHSIM MiHiMi3allii 3araJibHOro Yyacy JOCTaBKU
BaHTaXiB, A€ MOXJIMBICTb IPUAHATTS YIPABIiHCbKUX
pillieHb TIpM BMHUKHEHHI HerepeadayeHoi cuTyallii
1IJISIXOM BHECEHHSI KOPEKTUBIB 10 iCHYIOUOI TEXHOJIO-
ril. I'padik TexHOMOTIYHOTO Mpoliecy PYHKITIOHYBaHHS
BUPOOHUIITBA W TPAHCIOPTY OOYMOBIIIOE MOXKJIUBICTD
pallioHai3allil TeXHOJIOTiYHOTO MPOIIECy B3aEMO/Iii aB-
TOMOOIBHOTO Ta 3aJ1i3HUYHOTO TPAHCIIOPTY IPU Opra-
Hi3allii KOHTpeiIepHOi JOCTaBKM BaHTaXiB.

KimouoBi ciioBa: inmepmodansvra mexuonoeis, myavmu-
MoOanbHa cucmema, KOHmMpeiiepHe nepee3eHHsl, Kpume-
Pill epekmusHOCMI, MPAHCNOPMHO-N02ICMUMHULL KAacmep

Heas. Onpenenenue chepnl 3¢GHEKTUBHOCTU KOH-
TPEMJIEPHON IOCTABKU TPY30B B MEXIYHAPOIHOM CO-
OOIIIEHUM MPU 3aAaHHBIX YCIOBUSIX.

Metomuka. Chepa 3¢pGEeKTUBHOCTA KOHTpEIep-
HOI JOCTaBKHU TPY30B B MEKAYHAPOITHOM COOOIICHUN
oIpe/esicHa ¢ IOMOIIBbI0 MaTEMaTUYECKOTO MOJEIIH-
poBaHUs. J1JI9 OIICHKY TTapaMeTPOB, MMEIOIINX CITyJaii-
HBII XapakTep, TPUMEHEHBI METOIbI MAaTEMATUUCCKOM
CTaTUCTUKH.

Pesyabratbl. BolsBieHbI TTpoOIeMbl OpraHU3allun
KOHTpEMJIEPHBIX MEPEBO30K B MEXIYHAPOIHOM CO00-
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IIEHUY, UMEIOIINEe TeXHUYCCKHI, TEXHOJIOTUICCKUIL 1
SKOHOMUWYECKUI XapakTep. BeimeeHbI OCHOBHBIC Ha-
TIpaBJICHUS Pa3BUTHSI KOHTPEHIJICPHEBIX TIEPEBO30K B
VkpauHe, TpeOytolre rocyiapcTBEHHON MOMIEPKKUA U
(uHancupoBanus. OnpeneneHo, YTo 3aKOH pacIpejie-
JICHUsS] MHTEHCUBHOCTU OOCTY>XMBAHUSI Ha IyHKTE
MPOITyCKa Yepe3 ToCyIapCTBEHHYIO TPaHMILy — SKCIO-
HEHTHBIM, MTHTEHCUBHOCTb OOCTY>KMBAHUS COCTABISICT
1,83 aBT./4; 3aKOH pacIpeaeIeHUs] BpeMEHH TTOTPY3KHU
aBTOMOOMJICH Ha TUIaT(OPMBI — HOPMAJIBHBIN, IIPU
3TOM MateMmaTuueckoe oxunanue — 0,712 4 u cpenHe-
KBajpatuueckoe oTkioHeHue — 0,24 4. OnpeneseHa pa-
IMOHAJIbHAST TaJTbHOCTh KOHTPEIMIEPHBIX TTIEPEBO30K B
MEXIyHapOIHOM COOOILEHUU, KOTOpasi COOTBETCTBYET
307 xm u 6o1ee. [1penoxkeHbl MPaKTUYECKHE PEKOMEH -
JMAIyM M0 pallMOHAIM3ALNN TeXHOJIOTUYECKOTO Mpo-
1ecca B3aMMOICIHCTBHSI aBTOMOOMIIBHOTO M JKEJIE3HO-
JIOPOXKHOTO TPAHCIIOPTA C TIOMOIIIBIO aBTOMATHU3NPOBAH-
HOM 3BPUCTUYECKOM CHCTEMBI, KOTOPast TIO3BOJISICT OIT-
PEICIINTh PALIMOHATBHYIO TEXHOJIOTUIO JOCTABKH I'PY30B
B MEXIYHAPOIHOM COOOIIEHUN C YIeTOM MUHWUMM3a-
LIMU OOIIIero BpeMEHM J1O0CTaBKY TPY30B.

Hayunas noBusHa. [ToaydeHbl 3aBUCUMOCTH YAE/Ib-
HBIX 3aTPaT OT PACCTOSIHUSI IEPEBO3KHU, C ITOMOIIIBIO KO-
TOPBIX MOXKHO OTIPEIEINUTh PAlIMOHATIBHYIO TPAHCIIOP-
THO-TEXHOJIOTUIECKYIO CXeMY JOCTAaBKU TPY30B IIPH 3a-
MAaHHBIX yeaoBusX. [IpenmoxeH rpaduK TeXHOJIOTHYIe-
CKOTO TIpoliecca (PYHKIIMOHUPOBAHUS IIPOU3BOICTBA U
TpaHCIIOPTa, IIPEANOJIaraloii CKOOPIMHUPOBAHHYIO
TEXHOJIOTHIO PabOThl B3aMMOCBSI3aHHBIX TTPEATIPUSITUI
IIPpU OpTraHU3allMM KOHTPEMJIEPHON MTOCTAaBKU B YCJIO-
BUSIX (DYHKIIMOHMPOBAHUSI TPAHCIIOPTHO-JTOTUCTHYC-
ckoro knactepa. [Ipenmaraercst oCcymecTBISITh IIepeaa-
gy MHGOPMAIIUN O TIEPEMEIICHUH 3aTPY*KEeHHOTO aBTO-
Mob6uis ¢ moMoibio GPS-Tpekepa.

IIpakTHyecKas 3HAYUMOCTD. 3aBUCHMOCTH YICTbHBIX
3aTpaT OT PAcCTOSTHMS TIEPEeBO3KM TO3BOJISIIOT Ollepa-
TUBHO OLICHUTD 3aTPaThl Ha JOCTABKY IPY30B B MEXIY-
HapOIHOM COOOIIEHUN IJIsd ajJbTepHATMBHBIX TpaHC-
MMOPTHO-TEXHOJIOTMYECKUX cxeM. [IprumMeHeHne aBToma-
TU3UPOBAHHOM 3BPUCTUICCKON CHUCTEMBI, KOTOpast T10-
3BOJICT ONPEICIINTh PAITMOHATBHYIO TEXHOJIOTHIO KOH-
TpeiIepHBIX IIEPEBO30K C YIETOM MUHUMM3ALINH OOIIIe-
TO BpEMEHM TOCTaBKU TPY30B, JAaeT BO3SMOKHOCTD IIPH-
HATUS YIIpaBIeHIECKNUX PEIICHUIA TIPY BO3HUKHOBEHUH
HEMNpeayCMOTPEHHOMN CUTyalluy IyTeM BHECEHUs KOp-
PEKTHUBOB B CYLIECTBYIOIIYIO TeXHOJorHI0. ['padpuk Tex-
HOJIOTUYECKOTO Tpoliecca (pyHKIIMOHUPOBAHUS IIPOM3-
BOJICTBA U TPAHCITOpTa 00yCIaBIMBacT BOBMOXHOCTD pa-
IMOHAIN3ALNN TEXHOJOTUIECKOTO TIpoliecca B3amMO-
JIEHCTBUS aBTOMOOMIILHOTO 1 3KeJIC3HOTOPOKHOTO TPAHC-
TTopTa IMPY OpTaHU3aINI KOHTPEHIepHOI JOCTaBKY TPY-
30B.

KmoueBble cioBa: unmepmooansvras mexHono02us, myib-
MUM00aNbHAs cCMeMa, KOHmMPpeliepHas nepeeoska, Kpu-
mepuil 3¢pgheKmueHocmu, mpaHcnoOpmMHO-A02UCIMUYECK UL
Kaacmep

Pexomendosano 0o nybaikauyii dokm. mexH. HAyK

€. C. Anvowuncokum. Jlama HAOX00MNCEHHS PYKOnUCy
23.02.16.
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