YCJIOBUS, YTOOBI CIIOCOOCTBOBAThH UX BO3-
HukHoBeHu1o. [ToaTomy 3amaua popmupo-
BaHUSI PETMOHAJNBHBIX U MEXpPErnoHalb-
HBIX TPAHCITOPTHBIX CBsI3€il B MPUBI3KE
K Pa3BUTUIO MPOMBIILJIEHHBIX KJIACTEPOB
KpaiiHe aKkTyalbHa.

CraTbs npeasiaraeT MOHITHYIO JJOTUYE-
CKYIO CXeMY ITOCTaHOBKU 3a/1a4 U UX pellle-
Husi. BMecte ¢ TeM Bpsa JIM MOXHO TFOBO-
pUTH O 3aBeplIeHUU pa3paboTKu MeToaa
(opMUpOBaHUS CETEBO CTPYKTYPHI MEXK-
peruoHaJbHBIX TPAHCIIOPTHBIX CUCTEM,
0 €ro MOJIHOW MPAaKTUYECKOM MPUMEHUMO-
cTU. JJeMOHCTPUPYIOTCS MOKa MOAXOJIbI
K €r0 TeOpeTUYeCKOMY 0OOCHOBAHMUIO, CO-
30aHUI0 PabOTOCTIOCOOHOM KOHIETITYyalb-
HOU METOA0JIOTUYECKO CXEMBI.

Ho yuyuTweiBasi BaXKHOCTbh MOJIHSTHIX
BOMPOCOB, €CTh W IOJ€e A NTUCKYCCUM.
KitoueBoe 3HaueHUe yuyeTa moTpebHOoCTe
B OCYIIECTBJIEHUU TPY30BBIX MEPEBO3OK
Ha MECTHOM, PErMOHAJIbHOM U MEXperu-
OHAaJIbHOM YPOBHSIX TpeOyeT 6oJiee neTalib-
HOTO TEOPETUUYECKOTO OOOCHOBAHUS.
MuHUMU3aM PACCTOSTHUIA MEXIY 3aJaH-
HBIMU KJIaCTepPaMU C yYeTOM TPaH3UTHBIX
KOPUIOPOB, UTO SIBJSIETCS, MO CyTU, LIEH-
TpaJbHBIM MYHKTOM CTaTbU, — HYXHBIN
croco® U 1ar K ycnexy, HO HeIoCTaTou-
HBI U1 (opMUpPOBAaHUS COBPEMEHHOM
TPAHCHOOPTHOM CETEBOU CTPYKTYPHI.

HyxHa anpobanus Ha peaJlbHbIX 00b-
eKTax, Hampumep, MOATBEPKICHUE AOMY-
LIEHUsI O IBYX TPETSAX 00beMa TPaHCIOP-
THOW pa®OThI, MPUXOISAIIUXCI HA TPY30-
MOTOKU MEXAy KjacTepaMU Ha aHaJIU3U-
pyeMo# TEppUTOPUHU, UJIV HA TPAH3UTHBIE
TPY30MOTOKM MEXNY Y3JIJaMU KJIAaCTePOB.
IIpuBeneHHbIe B TaOAUILE 2 yYACTKU MYTHU
JUISL pelleHUs] peasbHbIX 3a1ay 1eJIecOo0-
Opa3Ho OyJIeT paccMaTpUBaTh Kak peajibHO
MpUMeHsIeMble MapIIpyThHI.

Ilpu nanbHelileir pazpadoTke MeTona
HEOOXOAUMO YCUTIEHUE MaTeMaTUYeCKOro
anmapata. Hanpumep, 3agayy coenquHeHUs
Y3JIOB METOAOM IOJIHOTO nepedopa 1eeco-
oOpa3zHee pelaTh MyTeM HaX0XIeHUSI MUHU -
MaJIbHOTO OCTOBa rpada BBUIY BO3MOXKHBIX
TPYAHOCTEN MOJHOTro nepedopa U HEBO3MOX-
HOCTH €ro MpoBeACHUS U3-3a 00JbIION pa3-
MEPHOCTHU 3amaun. Takxke, MO HallIEeMy MHe-
HUIO, HaJIO IPY 3TOM YYUTHIBATh U JOIOJ-
HUTEJIbHBIE YCJIOBUS PealbHOI SKOHOMUKMU,
B UEM-TO YIIPOLIAIOIINE, & B YEM-TO YCIOXK-
HAWOILIME 3aaa4y. B psiie 3KOHOMUYECKU
YCTELIHBIX POCCUMCKUX 0bJIacTelt caMo Y-
CJIO TIPOMBIIIUIEHHBIX KJIaCTepOB (HECMOTPS
Ha BECOMBI1 BKJIaJ B peruoHanbHbie BBIT),
TMOHUMAEMbIX KaK COBOKYITHOCTb KOMIaKTHO
WIN yIAJEHHO PACTIOJI0XEHHBIX MPeanpus-
TUI, OTHOCSIIIIUXCSI K OJTHOM OTpaCIv U/WJI
WMEIOLIUX OTJIAXXEHHbIE KOOIepalluOHHbIE
CBSI3U T10 BBIITYCKY MPOIYKIIMU, MOXET ObITh
U1 HEOOJIBIIIUM, PABHO KaK Y YUCJIO UX Y4acT-
HUKOB (JIOKQJIbHBIX KJTACTEPOB BHYTPU PETU-
OHaJIbHOI TpaHCOOPTHOU cuctemsbl). Ho u
TOrAa UMEIOTCSI Pa3BUTHIE CBSI3U C MOCTaB-
IIIMKAMU U OTPEeOUTEISIMU U3 APYTUX O00J1a-
cTeii (mepeBO3KU KOMILUIEKTYIOLIMX 1O TPaH-
3UTHOMY KOPUIIOPY B JIOKAJBbHBIN KjacTep-
HBII y3€J U TeHepalus TPy30M0TOKa U3 KJa-
CTEPHOTO y3Ja B HaONpaBJIEHUU
noTtpeobuTteneit).

IToHATHO, YTO MHOTHE U3 BOIMPOCOB,
KOTOpBI€ BBI3BIBAIOT UHTEPEC WU MPEJ-
CTaBJISIIOTCS MOKa CIIOPHBIMU, HE MOTJIU
OBITh BKJIIOUEHBI B XKYPHaJIbHYIO CTAThIO,
TeM 0oJjiee TTOCBSIIEHHYIO OTAEAbHOU Te-
Me, TeM He MeHee caM (haKT UX BOSHUKHO-
BEHUS JOKa3bIBAeT, YTO aBTOpaAMU CAeJIaH
CYLIECTBEHHBIN IIAar K UCCIEeTOBaHUIO
NeCTBUTEIbHO MHOTOTPAHHOU mpo0dJie-
MBI, JaH MOBOJA K auckyccuu. M aTo He-
COMHEHHO€ TOCTOUHCTBO CTAaTbhU.
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ABSTRACT

The article studies organization of transport
systems on the basis of clusters with account
for industrial links emerging between them.
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The network structures are considered at local,
regional and interregional levels. The authors
propose approaches towards transport network
organization, methods of managerial actions,



Table 1

Typical tasks arising at the stages of development and functional
organization of transportation systems

List of problems relative to engineering and functional
organization of transportation systems

Synthesis of multilevel transportation systems with the
account for forecasted needs for traffic

Relevant stage of designing or functional operation, related
to solution of the problem

Stage of designing and structuring of transportation network
at the time of developing of new territories and regions

Stage of functioning of transportation system. The problem
is solved in order to assess capacity and practicability of
transportation system’s optimization at different levels.

Stage of reconstruction, modernization and enhancement of
existing transportation systems.

Analysis of conformity of existing transportation structure
with regional needs for freight traffic

Provision with managerial tools of stage-by-stage
(evolutional) development of transportation systems and

of their conformity with changing demand for regional and
interregional freightage.

demonstrate examples of structural decisions
for variants of clusters located next to and at a
distance from transit corridors.

ENGLISH SUMMARY

Background.

Transportation systems and infrastructure are
created in order to satisfy existing demand for
transportation. Organization and development of
network structures within the mentioned systems
are conditioned by volumes and features of regional
production, existing stable links between enterprises,
outlook on industrial zones’ development.
Organization, maintenance, development of
logistics systems require important funding and
are conditioned in most cases by preliminary
estimation of expected economic efficiency [1,2].

Objectives.
A list of typical tasks peculiar to engineering and
organization of transport systems of different
levels of complexity is shown in table 1 above.
The solution of the problems, enlisted in the
table, at the stages of designing, operation and
reconstruction is related to the necessity to
analyze the existing state of transport objects
and substantiation of practicability of attendant
managerial operations [3-5].

The leading subject here is to determine features of
organization of network structure of transportation
systems of different complexity, taking into
account demand for freight carriage at local.
Regional and interregional levels.

Methods. The developed principle of shaping,
engineering and organization of operation of
interregional transport system is based on a
synthesis of its structure taking into account
a possibility of existence of several structural
levels. To realize the study the authors use logistic
principles and mathematical methods.

Results.

1. Local structures. The existence of industrial links
between local business enterprises supposes that
regular freight traffic has existed for a long time.
Namely, the stable links between economic entities
condition need for engineering and development
of transport systems at local level.

In practice solution of relevant tasks relates to
engineering of industrial clusters and relevant
network infrastructure.

In that case a cluster is perceived as a territory
which aggregates space-localized business

entities that can be characterized by existence
of stable transportation links and freight traffic
realized for a long period (not less than a year).
The authors assume that the feature of industrial
cluster is that two thirds of all the volume of
transportation operations within the dominated
territory is executed within its borders.

So far the engineering of a system at local level
is linked to the necessity to determine borders of
mutual allocation of separate clusters, as well as
to structure them, including creation of transport
network and provision of links between existing
business enterprises. The totality of the task
supposes minimizing of transportation operations
of local freight traffic.

2. Regional features

To follow up the declared approach, regional level
of transport system represents an ensemble of
industrial clusters interlinked by common regional
network.

But procedure of formal uniting of traffic nodal
centers of separate clusters into a whole structure
can be considered by itself as an instrument of
engineering of a regional network. It is explained
by the fact that creating of rational network
structure and effective interlinking of clusters can
be importantly influenced by transit freightage
volumes. This is the reason why the task of
engineering of regional transportation network
should be differentiated between the case of
clusters located next to transit corridors and
the case of clusters located at a distance form
transport corridors.

2.1. Cluster at a distance from transit

The set of clusters, whose borders are not crossed
by transit corridors and whose traffic nodal centers
are not included into the above corridors, is
considered to be a separate group, functioning
independently of existing traffic flows.

A fragment of a regional transportation system,
consisting of five clusters and composing a
separate group, located at a remote distance from
transport corridors, is shown in pic. 1.

As the main transportation work at local level is
executed within the borders of separate clusters
and the volumes of freightage between clusters
are relatively low, then the interlinking of clusters
should be done in a manner that the total length
of ways, linking them to each other, should be
reduced to a possible minimum.

The principle of minimal total length of
transportation ways at regional level is a preferential
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one, because its realization allows reducing total
costs of creation and maintenance of localized
transport network.

So the condition of optimal system of transportation
links between the centers of separate clusters,
located at a distance from transit corridors, is
expressed as follows:

> L —min,
i

where L. is a distance between traffic nodal centers
of separate clusters united into a common regional
group.

An example of adjoining of nearly located clusters
within a common group is shown in picture 2. Full
and intermittent lines illustrate alternative variants
of joining of nodal centers of separate clusters.
The considered variants of joining B1 and B2 differ
as for the total length of linking routes. Variant B1
is deemed to be preferential as

DL <Y L7 (tavle 2).

i

Therefore the definite decision on engineering of
optimal network structure for a group of clusters
should be made after analyzing of different variants
of joining of traffic nodal centers, taking into
consideration the total length of linking routes.
2.2. Possibility to locate clusters closer to transit
One can proceed with studying of a fragment of
a transportation system, which is limited by three
transit corridors, passing by interregional traffic
nodal centers (pic.3). The chart shows that some
industrial clusters are crossed by corridors. At the
same time the corridors determine the directions
and ensure possibility to guide freight flows
between regional traffic nodal points.

We assume that transit freight flows between such
nodal points are prevailing and that they represent
not less than two thirds of traffic flow along the
considered corridor.

It is evident that, see considerable volumes of
transit freightage, a practicability of inclusion of
the nodal points of the clusters into the transit
corridors that cross them should be considered,
taking into account the condition of minimization of
total time needed for freight to pass the corridors.
Minimization of time means that while engineering
a corridor, consisting of N separate sections with
average transit time of freight equal to T, (i=1,2, ...
N), itis necessary to be guided by the condition of
minimization of the sum:

N
27;—>min.

i=1

In other terms, the choice of road laying for
transport corridor is determined not only by its
length, but by conditions of its separate sections
which are to provide minimization of delivery
time (by rational process organization, sufficient
number of traffic lanes, providing of maximum
admissible traffic speed etc.).

The picture 4 shows variants of possible linking
of nodal points of clusters K2, K4, K3, K6 n K10,
located along a transit corridor.

Ifan average time of freight transit along the route,
corresponding to variant B1, is less as compared
to variant B2, then according to proposed
approach the variant B1 is preferential. Comparing
alternative variants of transit corridor laying, using
the data of table 3, it is possible to come to a
conclusion that the corridor should pass by nodal
points A, A, A, A, Ay A,

Accordingly, as it was declared previously, the
developed principle of laying out, engineering and
organization of operation of interregional transport
system is based on a synthesis of its structure
taking into account a possibility of existence of
several structural levels.

Consequently, at a local level the engineering,
structuring and functional organization of separate
industrial clusters should be executed taking into
consideration the condition of minimization of total
transportation work.

Ataregional level linking of nodal points of clusters
and network developing should be realized taking
into account the condition of minimization of total
length of transportation ways.

While developing interregional system it is
necessary to minimize time of transit of freight
traffic along transport corridors.

Conclusions.

The authors have proposed a method of developing
of network structure of interregional transport
systems, based on logistics principles, providing
necessity of:

— determining borders of industrial clusters, their
structuring and optimal functioning at local level;
— substantiating of practicability of inclusion of
near-by located clusters into a regional group
and of creating of conditions for optimization of
transport system’s functioning at regional level;

— assessing of possibility of inclusion of separate
nodal points of clusters, if the borders there-of
are crossed by transport corridors, into transit
corridor followed by optimization of transport
system operation at interregional level.

Keywords: transport, transportation, system, network, structure, freight flow, cluster, nodal point, traffic nodal

center, region, management levels.
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here is no doubt that the article deals
I with a problem of significant
importance. Development of regional
transport systems as well as of transport and
logistics complexes (or hubs) is a point of
immediate interaction between transport
and economic systems. Transport and
logistics complexes emerge in the regions of
the presence of already existing industrial
clusters or on the contrary the newly created
transport and logistics complexes can
contribute to creating of regional industrial
clusters. Therefore the task of development
of regional and interregional transport
systems taking into consideration the
development of industrial clusters is
currently among most discussed topics.

The article offers comprehensible logic
layout of declared problem setting and
solution. Nevertheless it does not mean that
we can speak about completed method of
development of network structure of
interregional transport systems, about its
implementation capacity. Still approaches
to its theoretical substantiation and to
development of workable methodological
concept have been elaborated.

But regarding the importance of raised
issues, there is a field for discussion. For
instance the key issue of consideration of
demand for goods carriage at local, regional,
interregional level needs more detailed
inclusion in theoretical substantiation of the
method. Minimization of distances between
given clusters, which is the essential point
of the article, is an important tool but it is
still insufficient for development of full-
scaled transport network structure.

The method should be probed at real
examples. For instance, the assumed theses,
that two thirds of transportation work is
executed between the clusters within
analyzed territory or in transit freight traffic
between cluster nodal points, should be

EDITORIAL RESUME

confirmed. The road sections in table 2 in
order to solve real problems should be
replaced with real routes.

Further development of the method should
be followed by reinforcement of mathematical
apparatus. For instance it is practicable to
solve the problem of joining of nodal points
by the methods of solving of minimum graph
skeleton problem instead of complete
enumeration method, as it is too difficult or
probably even impossible to execute complete
enumeration due to dimension of the problem.

In our opinion while solving the problem
at real examples it is practicable to consider
additional conditions of real economics,
that can either facilitate or complicate the
problem. In some economically successful
Russian regions the quantity of industrial
clusters itself is not great (regardless of its
important contribution to regional
economics), and they are comprehended as
a set of manufacturing entities which are
located closely or at a distance to each other,
but are of the same industrial sector and/or
have stable regular cooperative links
regarding manufactured goods. The number
of participants of industrial clusters (local
clusters within regional transport system)
could be little as well. But they have
developed transportation links with suppliers
and customers from other regions (supplies
of components through transit corridor to
local cluster traffic nodal point and
generation of freight flow originated in
cluster nodal point towards customers).

It is natural that many of the questions that
excite interest or are deemed discussable,
could not have been included into the journal
article, devoted to a specific subject, but the
fact that the article initiates those questions
proves that the authors have made an important
step in the study of the current problem and
in further discussions. It is an indisputable
merit of the article.

KoopauHatel aBTopoB (contact information): TapapblukuH U. A. (Tararychkin I. A.) — tabos@net.lg.ua, Cno-
6opsHiok M. 3. (Slobodianuk M. E.), Hewaes I. U. (Nechaev G. I.) — ts.snu.edu@gmail.com.

CraTbsl nocTynuna B pegakumio / article received 11.12.2013

MpunsTa k nyénukaumm / article accepted 12.02.2014

® MUP TPAHCNOPTA 01°14



