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Summary

Introduction. The analysis of literary sources regarding the directions of commercial
activity of production systems of an international orientation indicates the presence
of promising trends of stable development of integration processes. The development
of trade relations on the basis of economic integration between individual countries
requires the creation of innovative and economically feasible production formations
with appropriate infrastructural support. Therefore, the development of unified
production processes for servicing import-export and transit cargo flows is one of the
main tasks in the commercial services market. Purpose. The development of integration
relationships in the international freight flow service system requires the creation and
intensive use of competitive transport and technological processes with appropriate
infrastructural support. Powerful transport hubs with modern specialized terminals
correspond to such opportunities. And the rational use of the existing state-of-the-art
infrastructure of business entities requires the development of structural foundations for
improving technical and economic indicators. The article examines the methodology of
infrastructural support for the commercial activity of production systems of international
orientation in the market of transport services. Results. The peculiarities of conducting
foreign trade operations were analyzed, and the problems related to resource provision
of transport terminals in existing production structures were systematized. It is noted
that the peculiarities of service of import-export and transit goods flows in transport
hubs should take into account the specifics of the preliminary creation of a consolidated
batch of goods. By carrying out multivariate calculations using the main provisions
of the theory of mass service, the work determined the optimal number of vehicles for
the effective implementation of commercial services. In the process of summarizing
the obtained results, economically justified measures are proposed for infrastructural
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support of commercial activity of production systems of international direction in the
market of transport services. Conclusions. In the process of conducting the research,
new results were obtained for improving the methodology of infrastructural support
of commercial activity of production systems of international direction in the market
of transport services. Based on the results of simulation modeling using the main
theoretical provisions of mass service systems, integral economic indicators of quality
provision of transport services were calculated using the example of export cargo flows.
The conducted research can be useful for improving the efficiency of transport services
in international production structures.

Key words: international communication, foreign trade cargo flows, transport
service, infrastructural support, cargo consolidation, optimization of logistics costs,
optimization of operational indicators.
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Anomauisn

Bcemyn. Ananiz nimepamypuux Odcepei CMoCO8HO HANPSAMIE KOMEPYIUHOL OislIbHOC-
Mi GUPOOHUYUX CUCMEM MIJCHAPOOHO20 CHPAMYBAHHS CEIOYUMb NPO HAAGHICTL Nep-
CNEeKMUBHUX MEHOCHYI CMAaOiIbHO20 PO36UMKY IHmezpayiinux npoyecis. Pozeumox
MopeieenbHUX 8IOHOCUH HA 3ACa0ax eKOHOMINHOI iHme2payii Midc OKpemMumu KpaiHamu
sUMazae CMEOPEHHsl THHOBAYIIIHUX MA eKOHOMIYHO OOYLTbHUX SUPOOHUYUX (OpMYEaHD
i3 6IONOGIOHUM [HDpacmpykmypHum 3a0esneuennsm. Tomy po3podxa YHiiKosaHux
BUPOOHUYUX NPOYECi8 051 0OCTY208YBAHHS IMIOPMHO-EKCIOPIMHUX Md MPAH3UMHUX GAH-
ANCONOMOKIE € OOHUM 3 20I0O6HUX 3A60AHbL HA PUHKY Peanizayii KoMepyitiHux nociuye.
Mema. Pozsumox inmezpayitinux 63acMOGIOHOCUH 6 CUCTHEMI 00CTY208Y8AHHS 6AHNA-
HCONOMOKIE MINCHAPOOHO20 CHPAMYBAHHS BUMALAE CMBOPEHHSL A THMEHCUBHO20 BUKO-
PUCMAHHS KOHKYDEHMO30AMHUX MPAHCROPMHO-MEXHOLOSTUHUX NPOYECI8 i3 GI0N0GIOHUM
inghpacmpyxkmyprum 3ade3newenusam. Taxum MONCIUBOCHAM GIONOBIOAOMb HOMYHC-
Hi MPAancnopmui 8y31u 3 Cy4acHuMU chneyianizosanumu mepminaramu. A payionanvhe
BUKOPUCIMAHHSA ICHYIOYO0T HOBIMHbOI IH(pacmpykmypu cy6 €kmie 20cnodapcvkoi Oisib-
HOCMI 8UMA2Aae po3poOKU CIMPYKIMYPHUX 30cad OJis NOKPAUEHHs MEeXHIKO-eKOHOMIYHUX
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noKazHukie. Y cmammi 00cniodNcyemucsi Memooonois inppacmpykmyprozo 3abesne-
YeHHs KOMEPYIUHOL OIIbHOCMT GUPOOHUYUX CUCEM MINCHAPOOHO20 CHPSIMYBAHHS HA
PUHKY mpancnopmHux nocaye. Pesynemamu. [lpoananizosano ocobnueocmi nposedents
308HIUHLOMOP2OBENLHUX ONEPayiti, CUCMEeMAMU308aHi 3a0adi Wooo pecypcHo2o 3abe3-
neueHHs MpaHCNOPMHUX MEPMIHANIE 8 ICHYIOUUX BUPOOHUYUX CIMPYKMYpax. 3a3HaueHo,
Wo ocodonusocmi 00C1Y208Y8aHHA IMNOPMHO-EKCHOPMHUX Md MPAHZUMHUX MOBAPONO-
MOKI8 6 MPAHCNOPMHUX BVINAX NOGUHHI 8DAXOSY8AMU CREYUDIKY NONEPeOHbO2O CME0-
penHs. KoHconiooganoi napmii eanmavicie. Illiaxom npoeedenms 6azamosapiaHmuux
PO3PAXYHKIG 3 GUKOPUCTIANHAM OCHOGHUX NOJONCEHb MEOPii MACO8020 00CTY208V8AHHSL 8
pobomi euzHAYEHA ONMUMATHLHA KITBKICTD MPAHCROPMHUX 3AC00I8 0I5l eghekmusHoi pea-
ai3ayii komepyitinux nociye. B npoyeci y3aeanvHeHHs OMPUMAHUX Pe3VIbmamis 3anpo-
NOHOBAHT eKOHOMIYHO OOIPYHMOBAHI 3aX00U W00 THHPACMPYKIMYPHO2O0 3a0e3nedeHHs
KoMepyitiHoi QIAIbHOCI SUPOOHUYMUX CUCTEM MINCHAPOOHO2O CRPAMYBAHMS HA PUHK)
mpancnopmuux nociye. Bucnoseku. B npoyeci nposedenHs 00CHiOHNCeHHs OMPUMAHO
HOBI pe3ynbmamu 071 YOOCKOHALEHHSI Memo0on02ii iHpacmpykmypHo2o 3abe3neyeHms
KoMepyitiHoi QIAIbHOCI SUPOOHUYUX CUCTIEM MINCHAPOOHO2O CRPAMYBAHMS HA PUHK)
MPAHCROPMHUX NOCY2. 3a pe3yibmamamu iMimayitino2o MoOent08aAHHs i3 BUKOPUCTIAH-
HAM OCHOBHUX MEOPEMUUHUX NOJIONHCEHb CUCEM MACO8020 00CIY208Y8AHHS PO3PAXOBAHI
iHme2panvbHi eKOHOMIYHI NOKASHUKU SKICHO20 HAOAHHS MPAHCNOPMHUX NOCTYe HA NpU-
Ka0i eKCNOPMHUX 8AHMANCONomokis. 1lpogedene 0ocuiodicents modce Oymu KOpuCHUM
07151 NIOBUWYEHHSL eHeKMUBHOCIT MPAHCTIOPMHO20 0OCTY208YBAHHS Y GUPOOHUYUX CINPYK-
Mypax MidHCHAPOOHO20 CNPAMYBAHHS.

Knrouosi cnosa: mixcnapoOHe cnonyuents, 306HIUHbOMOP20BENbHI 8AHMANCONO-
MOKYU, MPAHCHOPMHE 00CY208Y8AHHS, THHpACMPYKMYpHe 3a0e3nedents, KOHCONod-
Yisl 8aHMAdicie, ONMUMI3AYIS NO2ICIMUYHUX SUMPAM, ONMUMI3AYIS eKCNLYaAmayitiHux
NOKA3HUKIB.

Introduction. The development of trade relations between individual countries is based
on the principles of economic integration and mutually beneficial cooperation. in relation
to the areas of commercial activity of production systems of an international orientation, it
indicates the presence of promising trends of stable development of integration processes.
The development of trade relations on the basis of economic integration between individual
countries requires the creation of innovative and economically feasible production
formations with appropriate infrastructural support. Therefore, the development of unified
production processes for servicing import-export and transit cargo flows is one of the main
tasks in the commercial services market.

Formulation of the problem. The rapid development of trade relations between
individual countries indicates the need to accelerate integration processes on the basis
of economic expediency. To a large extent, this situation is explained by the fact that
qualitative changes are taking place in interstate economic relations, the volume of export-
import operations with goods is increasing, and production structures of an international
orientation are purposefully created.

The movement of the growing volume of cargo is carried out, as a rule, with
the close interaction of the main types of transport (water, rail, road). The transportation
of goods in international communication by the specified modes of transport has its
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own characteristics, which affect the infrastructural support of the commercial activity
of production systems in the market of transport services. One of the conditions for
ensuring the competitiveness of logistics systems in transport hubs is the technological
process of creating a consolidated batch of cargo. And the preliminary accumulation
of export goods at the expense of consolidating cargo spaces and shortening the service
terms of vessels in the sea trade port significantly improves the technological
and economic indicators of transport and logistics systems.

A comprehensive approach in researching the peculiarities of commercial service
of foreign trade cargo flows in existing transport and logistics systems involves taking
into account the specifics of the interaction of different types of transport. Thus,
the optimization of technical and technological parameters in the specified systems
requires high-quality infrastructural support of commercial vehicles that move foreign
trade goods in international traffic.

Analysis of recent research and publications. A detailed analysis of modern
literature testifies to meaningful studies of the technology and sequence of commercial
service of international cargo flows by various types of transport [1, 2]. The content
of such services is determined by the export potential of the country and individual
regions, means of infrastructural service, methods of carrying out cargo operations [3,
4]. And in each individual case, the characteristics of transport and technological systems
and the conditions for compliance with contractual obligations should be taken into
account [5, 6]. Under such circumstances, the deepening of economic integration between
individual countries comprehensively takes into account the need to improve the structural
and economic indicators of production systems of an international orientation [7, 8].

The existing approved regulatory documents and standard schemes for the movement
of' goods in international traffic contain fundamental provisions regulating the procedure
for the accumulation of export consignments of goods in specialized terminals [9, 10].
Separate departmental documents regulate the sequence of customs control and customs
clearance of vehicles and cargo moving across the customs border of Ukraine [11].
The sequence of actions of officials and the list of commercial services during
the implementation of customs control and customs clearance of foreign trade supplies
of goods allows determining the cost system as the basis of the legal mechanism for
calculating economic indicators [12].

As a result, as the transport and logistics systems become more complicated,
the infrastructural provision of international connections and the assessment of the cost-
effectiveness of their operation become more responsible [13]. Complex indicators
of the functioning of individual integrated structures are insufficient because, focusing
only on the transportation process, they do not take into account the impact of the results
of operational changes in the structure and the numerical characteristics of individual
components on the final result of their production activity [14].

Formulation of the goals of the article. The existing trends in the development
ofintegrationrelationshipsintheinternational freightflow service systemoutlined the scientific
prospects for the creation and intensive use of competitive transport and technological
processes with appropriate infrastructure support. The specificity of international foreign
trade operations involves the creation and intensive use of powerful transport hubs with
modern specialized terminals. The rational use of innovative infrastructure to create
a consolidated batch of foreign trade cargo requires the development of theoretical provisions
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and practical recommendations to improve technical and economic indicators. Therefore,
special attention should be paid to the development and improvement of the methodology
of infrastructural support for the commercial activity of production systems of international
orientation in the market of transport services.

Presentation of the main material. Infrastructural support of production systems
in the market of transport services is carried out during the entire period of movement
of goods in the logistics chain. The process of creating a consolidated batch of goods
and customs clearance of commercial goods and vehicles used to move goods across
the customs border of Ukraine are of a unified nature. That is, the process of providing
transport and logistics services does not depend on the business entity, the place
of registration or the country of the owner of the vehicle. The specificity of a wide
range of transport services for the transportation of grain cargoes in international traffic
requires a differentiated analysis of their provision (Table 1).

Table 1

Classification of transport services in customs and logistics systems

Transport services

The content of the main transport services under the condition
of creating a consolidated batch of grain cargoes

Technological — those
relatedtothetechnology
of transport service

of the grain cargo
flow

organization of loading and unloading operations at transport
hubs and specialized terminals;

transfer operations between different modes of transport;
temporary storage of grain cargoes at elevator and warehouse
enterprises;

sorting of goods according to consumer properties

and directions of transportation;

maintenance and control of physical and chemical properties
of cargo.

Informational —

those related to
theinformationalsupport
of the transport flow

notification of the recipient about the shipment or arrival
of the cargo;

record keeping and analysis of data on transport activity
of consumers;

informing consumers about the location of the cargo;
selection and justification of an effective method of cargo
delivery;

informing consumers about the types and cost of transport
services.

Commercial - related
to transportation
technology,
production
organization

and financial reporting

execution of financial settlements with cargo owners, transport
operators and transport organizations on behalf of the transport
customer;

registration of the cargo delivery process (customs registration,
sanitary control, veterinary control, radiation control, etc.);
conclusion of commercial and other acts on shortages

and surpluses, deterioration or damage of cargo or vehicles;
organization of cargo protection in the process

of transportation and storage;

performance of insurance operations and search for
undelivered goods.

Forwarding — those
relatedtotheforwarding
of goods and cargo

selection of technologies for cargo movement;

advising customers of transport services on terms of delivery;
preparation of necessary documents and conclusion

of transportation contract;

transfer of cargo to the transport company or its agent;
collecting small shipments and combining them according to
transportation directions.
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Based on the results of the analysis, it became possible to determine the main
areas of commercial activity of the integrated enterprise. For example, participation in
the formation of the tariff policy of production formations is as follows:

» substantiation of proposals for determining the real level of tariffs and fees for
new and existing categories of cargo flows;

* systematization of proposals for granting preferences to certain groups
of consumers of transport services;

» provision of proposals and relevant calculations regarding the introduction of end-
to-end tariffs for servicing foreign trade cargo flows.

The conclusion of contracts for transport services for consumers of commercial
services is characterized by the following tasks:

* determination of the basic conditions for the transport service of grain cargo flows;

* definition of a differentiated list of types of transport services for possible
outsourcing;

» determination and calculation of possible risks in case of force majeure.

Commercial provision of the execution of concluded contracts involves the following
type of works:

» execution of freight transport documentation;

» execution of mutual settlements between participants of the transport market;

* consideration of mutual commercial claims.

Thus, depending on the specialization of the integrated production structure,
the following areas of work are distinguished in the commercial service:

— sale of transport services and organization of transport services;

— studying the state and forecasting the prospects for the development of the transport
services market;

— marketing activities and strategic planning of infrastructure development.

In the theory of optimal management of production processes, in general, such
transport and logistics systems are considered, the behavior of which can be influenced
or which can be controlled by changing the control parameters. The latter are selected
taking into account the technical and technological characteristics for reasonable
restriction systems. Therefore, the goal of creating mathematical models based on
the theory of optimal management of material resources is the development of methods
for choosing numerical values of input parameters, provided that the optimum is
achieved by the specified functional.

Problems of this direction arise not only in the study of modern transport and logistics
systems, which contain complicated processes of cargo movement, and therefore have
not yet been developed in detail, but also in the study of the production processes
of providing traditional commercial services related to the maintenance of foreign trade
cargo flows. Naturally, the proposed mathematical models for these systems should take
into account the influence of a large number of constantly existing and random factors.
The first group includes, for example, the length of the cargo transportation route,
the productivity of service channels, the planned idle time of the vehicle under loading
and unloading, etc. A characteristic feature of these factors is their relative stability
due to the fact that their numerical characteristics are selected in advance by customers
of commercial services or determined by regulatory documents.

Random factors in the process of creating a consolidated batch of export goods are
characterized by the speed of movement of cars on the route, the generalized average
carrying capacity of road vehicles, structural features of the rolling stock. The nature
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of changes in certain factors in the process of providing commercial services is largely
influenced by the conditions of the organization of the transport and technological process.

In mathematical models, the influence of the specified factors is determined by
the numerical values of the car's rotation time on the route, the intensity of requests
and the duration of their service. In addition, in order to determine the economic
indicators of the functioning of transport systems, the developed mathematical models
must take into account the numerical values of the cost of carrying out transport
and loading and unloading operations and the costs associated with unproductive
downtime of individual technological mechanisms.

Taking into account the specified theoretical prerequisites, it becomes possible to
check the reliability of the created mathematical models through experimental studies
and field observations of the functioning of transport and logistics systems in production
conditions. The calculation of the economic indicators of the service of international
cargo flows is considered on the example of the creation of a consolidated batch of grain
cargoes with the application of innovative approaches to the interaction between
individual entities of economic activity. Such prerequisites are designed to evaluate
the activities of integrated economic structures and production entities in the market
of international transportation.

With such a formulation of the question, the number of cars n is considered as a control
variable in the objective function of optimizing the structure of integrated systems for
the provision of commercial services. Its optimal value n,. is determined by maximizing
the profit function G(n) per hour of operation of the transport and logistics complex

G(n) =T, - S )quK. + (T, - S,)qnA. - CK, -CA,, (1)
where T, S, —respectively, the tariff and costs for cargo flow maintenance when creating
a consolidated batch of cargo in a specialized terminal, €/ton;

p — intensity of service of road vehicles of load capacity q in the transport node, cars/hour;
K, A_ — respectively, the average number of working service posts and the average
number of cars serviced by m posts in the transport and logistics system;

T, S, —respectively, the tariff and the cost of transportation of 1 ton of a consolidated
batch of goods for the specified /  distance, €/ton;

K — the average number of idle service posts waiting for cars to be serviced;

A, — the average number of cars waiting for service in a specialized terminal;

C, C, —costs related to downtimes of service posts and road vehicles, respectively, €/hour.

The difference (7, — S,) between the income 7, from the provision of commercial
services in transport terminals and the current costs S, for the creation of a consolidated
batch of export goods is the profit from the completed full cycle of works. The
numerical values of these values are closely related to each other and depend on such
factors as the available range of commercial services in the system, the conditions for
their performance, the possibility of involving additional third-party organizations
to perform certain types of work, and the need to pay existing taxes and fees. The
variable component value of the S, indicator includes workers' wages with accruals,
costs for the use of energy resources, the cost of technical maintenance and additional
commercial services of a specialized terminal, and current repairs and depreciation
charges for the restoration of the main production assets.

The constant component of the S, indicator includes the amount of charges for using
the loan, the services of the lesser and the insurance bank, deductions to the innovation
fund, as well as general economic expenses. In addition, the numerical value
of the first component of the mathematical expression (1) depends on the conditions
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of the transport-technological process and the scope of the use of advanced innovative
technologies. The specified limitations indicate the need to use high-performance
infrastructural support in transport hubs and specialized terminals.

The method of determining the profit from the use of terminal infrastructure and road
vehicles for 1 hour of operation of the transport and logistics system involves the use
of currently existing tariffs for cargo flow maintenance. The results of calculations
based on known mathematical dependencies should take into account the change in
tariffs and costs compared to the base period.

Using the general solution of known mathematical dependencies in terms of mass
service theory for the process of commercial service in a closed system, the numerical
value of the indicator K_ = A_is determined as

m-1

n m-1 m-1
K. =X kp, +mY. p =Y kp. +m(1-3 p) (2)
k=1 k=0

k=1 k=m

The number of service stations waiting for cars in the specialized terminal Kn, using
the main theoretical provisions for stochastic processes, is calculated as

m-1
K,=> (m-k)p, 3)
k=0
The average number of road vehicles that are in the queue for service is
A, =2 (k=m)p, “
k=m

The costs associated with the downtimes of service posts Sk and road vehicles Ca
should be interpreted as the sum of fixed costs to determine the cost price, respectively,
of technological operations and transportation of consolidated cargoes and lost profit
from forced non-productive downtimes of infrastructure components.

Graphical interpretation of the mathematical dependence G(n) = f(n) for the case
of creating a consolidated batch of grain cargo with the involvement of road trains with
a carrying capacity of q =20 t to a specialized terminal with two m = 2 service stations
is presented in Fig. 1.
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Fig. 1. Hourly profit in the transport and logistics system under the condition of creating
a consolidated batch of grain cargo with the involvement of road trains with a carrying
capacity of ¢ = 20,0 tons to a specialized terminal with two m = 2 service stations

126



PO3BUTOK TPAHCIIOPTY
Ne 2(17), 2023

The task of analyzing the effectiveness of the transport and technological system in
relation to the final result is to determine the existing possibilities of achieving the set goal by
the specified system in conditions of uncertainty of the parameters of the external environment.

When studying the indicators of the reliability and cost-effectiveness of the functioning
of transport and logistics systems in the process of commercial service of foreign trade
cargo flows, conditions arise that are characterized by the influence of various random
factors: changes in the demand for transport services, the possibility of attracting
additional vehicles, changes in the numerical value of operational costs, etc.

The decrease in the hourly profit of the transport and logistics system in the absence
of a sufficient number of vehicles is explained by the increase in the Kn indicator
of the average number of non-working service posts waiting for cars and, accordingly,
the decrease in Kz of working mechanisms. And since the product Kzm is represented
in the mathematical relationship (1) with a "plus" sign, and the product CkKn with
a "minus" sign, the resulting indicator F(n) decreases significantly.

The trend of decreasing hourly profit G(n) with an excessive number of vehicles
in the transport and logistics system indicates the emergence of forced downtime
of cars waiting for service. In mathematical expression (1), the change in the indicator
G(n) is explained by the influence of the increase in the average number of An cars
in the expected service. Moreover, under the condition n > nopt, the rate of growth
of the CaAn component is slightly ahead of the rate of decrease of the CkKn component
in the system.

With the use of mathematical dependencies (1-4) it became possible to determine
both the optimal values of the technical and technological parameters of transport
and logistics systems, and the results of the change in the function G(n) due to the change
in influencing factors. When creating a consolidated batch of export cargo, an important
factor in the organizational structure of the system is the number of service stations for
loaded cars m in a specialized terminal. The special influence of the mentioned factor
is manifested because the creation of export consignments of grain with subsequent
loading onto a sea merchant ship takes place in fairly significant volumes within
a limited time frame. Therefore, compliance with the planned indicators of reliability
and economy of transport service allows ensuring the competitiveness of the transport
and technological process of international direction (Table 2).

Table 2
The optimal value of the number of road vehicles and the maximum hourly profit
in the transport and logistics system

Cars The number of service posts in the terminal
caL(;z;it Costs, €/ m=1 m=2 m=3
ltjons ¥ ton L G(n), €/rox opt G(n), €/ron opt G(n), €/rox

qg=12,0 4,00 27 69,73 46 186,85 69 300,82
qg=14,0 3,71 21 95,26 41 221,03 62 352,41
g=16,0 3,50 19 107,97 38 246,49 56 390,68
g=18,0 3,33 18 118,46 35 267,50 51 422,08
g=20,0 3,20 17 126,68 32 284,04 48 446,49
qg=22,0 3,09 16 133,88 30 298,17 44 467,53
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Yes, if the number of service stations is doubled (from m = 1 to m = 2), the optimal
number of road vehicles increases by 70,4% (from n,=27ton,  =46)for vehicles with
a carrying capacity q = 12 t and by 87,5% (from n, =l6carston =30 cars) for cars
with a carrying capacity of g =22 tons. A slightly more intensive increase in the optimal
value of vehicles with a larger carrying capacity is explained by a significant decrease
in the time the cars are idle, and accordingly, the possibility of increasing productivity.
The specified trend is also preserved under the condition of a three-fold increase (m = 3)
in the throughput of the system.

The results of changing the influence of the number of service posts in the terminal
on the numerical value of the hourly profit G(n) in the system are slightly different from
the previous analysis. For example, if the indicator m doubles, the hourly profit of the G(n)
system with cars with a carrying capacity of = 12 tons increases by 2,67 times (from G(n)
= 69,73 €/hour for m =1 to G(n) = 186,85 €/hour for m = 2). Under similar conditions,
for a system with cars with a carrying capacity of ¢ =22 tons, the increase in the specified
result is 2,23 times (from G(n) = 133,73 €/hour for m = 1 to G(n) = 298,17 €/hour for
m = 2). A somewhat more intensive growth of the G(n) indicator for cars with a smaller
carrying capacity is due to the fact that the profitability of transportation by these cars
is much lower than in the case of using heavy-duty road trains. And at the initial stage
of the analysis (m = 1), the available bandwidth of the system significantly increases
the numerical value of the indicator 4 in the terminal.

For the next increase in the capacity of the transport and logistics system to
m = 3, the change in hourly profit in the transport and logistics system looks like
G(n)=300,82 €/hour for =12 t and G(n) = 467,53 €/hour for g =22 tons. The obtained
results confirm the previous thesis about the need to provide specialized terminals with
high-performance service mechanisms.

Apositiveeffectonthe change of structural n,,andeconomicG(n) indicatorsintransport
and logistics systems is observed when the average carrying capacity of road vehicles
increases. The calculated numerical values of the resulting indicators for q = 12 tons
are within the range of G(n) = 69,73 €/hour under the condition n,, = 27 cars for
m=1to G(n)=300,82 €/hour under the conditionn =69 cars for m = 3. And increasing
the carrying capacity of road vehicles to q = 22 tons gives the following results:
G(n) = 133,88 €/hour under the condition n = 16 cars form = 1 and G(n) = 467,53 €/hour
under the condition n, = 44 cars for m = 3.

The conducted calculations indicate that in order to significantly improve
technological and economic indicators for the creation of a consolidated batch of grain
cargoes, there is a need to equip the specified transport and logistics systems with heavy-
duty vehicles and road trains.

The requirements for compliance with a certain level of competitiveness of transport
and logistics processes in the world market of commercial services are the basis for
recommendations in relation to the interaction of individual components of the relevant
industrial associations. And one of the elements of optimizing the structure of such
integrated entities in the system of international trade can be high-quality and economical
infrastructural equipment with a certain number of road vehicles. However, in a number
of production situations, the consolidation of export goods requires a forced increase in
the productivity of the system to the detriment of economic indicators, or on the contrary,
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the system may be understaffed with vehicles due to their physical absence. In addition,
the nature of the change in the dependence G(n) = f{n) indicates a different degree
of influence of the indicator n on the cost-effectiveness of transport services.

Using the stated theoretical prerequisites for optimizing the production structure
of transport and logistics systems, it became possible to analyze the influence
of the average distance of cargo delivery to a specialized terminal on the resulting
indicator G(n) of hourly profit (table 3).

Table 3
Change in the hourly profit of the operation of the transport and logistics system
when creating a consolidated batch of grain under the condition of different
average distances of cargo delivery

The average distance of delivery of grain cargoes to a specialized

Number terminal, km

of vehicles in | =60 km | =80 km | =100 km
the system G(n), €/ | AG(n), €/ | G(n),€/ | AG(n),€/ | G(n),€ | AG(n), €/
hour hour hour hour hour hour
n.. 284,04 — 308,81 — 334,18 —

n . -2 280,61 3,46 305,26 3,55 332,69 1,49
n -4 271,63 12,41 296,99 11,82 327,00 7,18
n -6 257,37 26,67 284,53 24,28 317,49 16,69
n -8 238,88 45,16 268,47 40,34 304,64 29,54
nm: - 10 216,98 67,06 249,45 59,36 288,96 45,22
n +2 281,67 2,37 307,41 1,40 331,30 2,88
n n +4 273,89 10,15 301,17 7,64 324,17 10,01
nn‘m +6 261,61 22,43 290,61 18,20 313,23 20,95
n +8 246,01 38,03 276,57 32,24 299,16 35,02
nnr; + 10 228,27 55,77 260,01 48,80 282,76 51,42

The results of the comparison of the hourly profit in the G(n) system for three variants
of the numerical value of the transportation distance / show that with the increase
of the indicated indicator Im, the optimal value of the indicator G(n) tends to increase
from G(n) = 284,04 €/hour for /[ = 60 km to G(n) = 334,18 €/hour for / = 100 km. This
situation is explained by the fact that with the growth of Im, the productivity of vehicles
in ton-kilometers increases, and accordingly, the revenues and profits of the transport
and logistics system increase.

The mentioned circumstances also explain the "sensitivity" of transport and logistics
structures to changes in the numerical value of cars in the system. For example,
the absence or excess of four cars in the system reduces the hourly profit AG(n) in
the transport and logistics system in the range from 4,36% for / = 60 km to 2,99% for
[ =100 km. And if there are no or an excessive number of eight road vehicles, the G(n)
indicator decreases from 15,90% for / = 60 km to 10.48% for / = 100 km.

The identified trends convincingly prove the need for the creation and intensive
practical use of integrated production structures with a wide range of infrastructure
support in the market of commercial services.

Conclusions. According to the results of the research on the infrastructural support
of'the commercial activity of integrated formations, new results were obtained regarding
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the effective use of material and financial resources. By creating mathematical models
and corresponding software products based on the criterion of hourly profit G(n),
the work calculated the value of the optimal number of N, road vehicles of integrated
production structures. Using the main provisions of the theory of mass service,
the main principles of equipping production formations of international direction with
technical means of service in specialized terminals are determined. It was established
that the optimal value of the hourly profit G(n) of integrated transport and logistics
systems increases with the total increase in the productivity of service stations. By
carrying out multivariate calculations, the necessity of equipping production structures
ofthe international direction with large-tonnage cars and road trains, which has a positive
effect on the improvement of technological and economic indicators, is substantiated.
The conducted research can be useful for the organization of rational infrastructural
provision of commercial activities of integrated formations with the aim of competitive
service of foreign trade cargo flows.
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