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calculated using the asymptotic formula and Wilson’s formula has 
found that taking into account changes in order quantities leads to a 
reduction in the company’s expenditures.

A two-parameter model of optimal order quantity was con-
structed. It takes into account both minor changes in the order 
fulfillment costs and inventory storage costs. Two-parameter asymp-
totic formulas were derived to determine optimal order quantity and 
total costs which correspond to the “perturbed” order quantity.

The proposed asymptotic model which takes into account a 
discrete insignificant increase in the order fulfillment costs and 
periodic nature of fluctuations in demand for products has practical 
significance. This model can be used to optimize the logistics man-
agement system of the enterprise due to its proximity to realities and 
the ease of use.

Keywords: inventory management model, small parameter, per-
turbation method, asymptotic expansion, order quantity.
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Lines of optimization of the model of the economic order quan-
tity (EOQ) under a condition of insignificant changes of input 
parameters by perturbation methods were offered.

To achieve the objective, analytical formulas of the EOQ 
model based on the asymptotic approach under conditions of mi-
nor changes in the input parameters were obtained. The discrete 
increase in the order fulfillment costs and the inventory storage 
costs which depend on the “small parameter” as well as periodic 
fluctuations in demand for products were taken as variable param-
eters of the system.

Based on the asymptotic method of perturbations, a convenient-
to-use formula for determining EOQ under the condition of an 
insignificant increase in the order fulfillment costs was derived. The 
percentage deviation of the “perturbed” order quantity from that of 
Wilson’s formula was also determined. Evaluation of the sensitivity 
of the EOQ model has revealed that the relative deviation of the 
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changing costs of the order fulfillment varied from 1 % to 15 % 
depending on the period. Comparative analysis of the total costs 



87

Abstract and References. Control processes

search Perspectives, 7, 100133. doi: https://doi.org/10.1016/j.orp. 
2019.100133 

27.	 Rasay, H., Golmohammadi, A. M. (2020). Modeling and Analyz-
ing Incremental Quantity Discounts in Transportation Costs for 
a Joint Economic Lot Sizing Problem. Iranian Journal of Manage-
ment Studies (IJMS), 13 (1), 23–49. doi: https://doi.org/10.22059/
ijms.2019.253476.673494

28.	 Satiti, D., Rusdiansyah, A., Dewi, R. S. (2020). Modified EOQ 
Model for Refrigerated Display’s Shelf-Space Allocation Problem. 
IOP Conference Series: Materials Science and Engineering, 722, 
012014. doi: https://doi.org/10.1088/1757-899x/722/1/012014 

29.	 Lukinskiy, V., Fateeva, N. (2011). Sovershenstvovanie analiticheskih 
metodov upravleniya zapasami. Logistics, 2, 46–49. Available at: 
http://www.logistika-prim.ru/sites/default/files/46-49_0.pdf

DOI: 10.15587/1729-4061.2020.205117
TRANSPORT CONSTRUCTION COST MANAGEMENT 
BY RATIONAL ORGANIZATIONAL AND 
TECHNOLOGICAL SOLUTIONS (p. 16–24)

Oleksandr Meneylyuk
Odessa State Academy of Civil Engineering and Architecture, 

Odessa, Ukraine
ORCID: http://orcid.org/0000-0002-1007-309X

Aleksey Nikiforov
Odessa State Academy of Civil Engineering and Architecture, 

Odessa, Ukraine
ORCID: http://orcid.org/0000-0001-7002-7055

Ivan Meneylyuk
Kharkiv National University of Civil Engineering and Architecture, 

Kharkiv, Ukraine
ORCID: http://orcid.org/0000-0001-7075-2898

Special conditions of implementation of construction projects 
of transport facilities show that cost management requires appropri-
ate optimization of organizational and technological solutions. The 
computer model and method for selecting optimal management by 
the criterion of construction cost minimization are developed. The 
model shows the organizational and technological variability of the 
enterprise, characteristic of transport construction. The method al-
lows to carry out variant modeling, according to which the patterns 
of changes in the construction cost, the ratio of direct and general 
production costs are compiled under the influence of the following 
factors: average complexity of the project totality, average reloca-
tion distance, attribution of resources, industrialization of applied 
solutions.

The numerical experimental studies quantitatively proved that 
organizational and technological solutions characteristic of the 
enterprise as a whole affect the solutions of individual construction 
projects of transport facilities. In particular, it was found that with a 
decrease in the average complexity of the project totality, the influ-
ence of industrialization of applied solutions is reversed and begins 
to increase the cost of works.

The lowest value of cost change (–13.6 %) was found, character-
ized by the most effective organizational and technological solutions: 
the average complexity of the project totality X1=2.2 thousand 
hours, the average relocation distance Х2=100 km, using only own 
equipment and labor resources (Х3=0 %), minimal industrialization 
of applied solutions (Х4=0 %).

It was revealed that contracting organizations building relative-
ly small transport facilities should use traditional methods of work. 
The cost efficiency of solutions, according to which enterprises con-
structing geographically dispersed facilities should use contracted 
resources with local material and technical base was also determined.

13.	 Brodetskii, G. L. (2017). Influence of order payment delays on the 
efficiency of multinomenclature reserve control models. Automa-
tion and Remote Control, 78 (11), 2016–2024. doi: https://doi.org/ 
10.1134/s0005117917110078 

14.	 Tyagi, A. P. (2014). An Optimization of an Inventory Model of 
Decaying-Lot Depleted by Declining Market Demand and Extended 
with Discretely Variable Holding Costs. International Journal of In-
dustrial Engineering Computations, 5, 71–86. doi: https://doi.org/ 
10.5267/j.ijiec.2013.09.005 

15.	 Vijayashree, M., Uthayakumar, R. (2015). An EOQ Model for Time 
Deteriorating Items with Infinite & Finite Production Rate with 
Shortage and Complete Backlogging. Operations Research and 
Applications: An International Journal, 2 (4), 31–50. doi: https:// 
doi.org/10.5121/oraj.2015.2403 

16.	 Vijayashree, M., Uthayakumar, R. (2017). A single-vendor and a 
single-buyer integrated inventory model with ordering cost reduc-
tion dependent on lead time. Journal of Industrial Engineering In-
ternational, 13 (3), 393–416. doi: https://doi.org/10.1007/s40092-
017-0193-y 

17.	 Gerami, V., Shidlovskiy, I. (2014). Delivery by several vehicles in 
inventory management. Risk: resursy, informatsiya, snabzhenie, 
konkurentsiya, 3, 66–71. Available at: https://www.elibrary.ru/item.
asp?id=22510104

18.	 Golovan, O. O., Oliynyk, O., Shyshkin, V. O. (2015). Logistic 
business processes modelling using asymptotic methods. Aktualni 
problemy ekonomiky, 9, 428–433. Available at: http://nbuv.gov.ua/
UJRN/ape_2015_9_55

19.	 Yousefli, A., Ghazanfari, M. (2012). A Stochastic Decision Support 
System for Economic Order Quantity Problem. Advances in Fuzzy 
Systems, 2012, 1–8. doi: https://doi.org/10.1155/2012/650419 

20.	 E`rde`ne`bat, M., Kuz`min, O. V., Tungalag, N., E`nkhbat, R. (2017). 
Optimization approach to the stochastic problem of the stocks control. 
Modern technologies. System analysis. Modeling, 3 (55), 106–109. 
doi: https://doi.org/10.26731/1813-9108.2017.3(55).106-110 

21.	 Kaur, P., Deb, M. (2014). An Intuitionistic Approach to an Inventory 
Model without Shortages. International Journal of Pure and Applied 
Sciences and Technology, 22 (2), 25–35. Available at: https://www.
researchgate.net/profile/Prabjot_Kaur/publication/273135862_
An_Intuitionistic_Approach_to_an_Inventory_Model_without_
Shortages/links/54f949930cf28d6deca3f55f/An-Intuitionistic-Ap-
proach-to-an-Inventory-Model-without-Shortages.pdf

22.	 Ritha, W., Sagayarani SSA, Sr. A. (2013) Determination of Op-
timal Order Quantity of Integrated an Inventory Model Using 
Yager Ranking Method. International Journal of Physics and Math-
ematical Sciences, 3 (1), 73–80. Available at: https://www.cibtech.
org/J-PHYSICS-MATHEMATICAL-SCIENCES/PUBLICA-
TIONS/2013/Vol%203%20No.%201/12-006...%20Ritha...Determi-
nation...Method...73-80.pdf

23.	 Cárdenas-Barrón, L. E., Sana, S. S. (2015). Multi-item EOQ in-
ventory model in a two-layer supply chain while demand varies 
with promotional effort. Applied Mathematical Modelling, 39 (21), 
6725–6737. doi: https://doi.org/10.1016/j.apm.2015.02.004 

24.	 Oliynyk, O. M., Kovalenko, N. M., Golovan, O. O. (2016). Adapta-
tion of logistics management systems using asymptotic methods. 
Aktualni problemy ekonomiky, 5, 395–401. Available at: http://
nbuv.gov.ua/UJRN/ape_2016_5_46

25.	 Horoshkova, L., Khlobystov, I., Volkov, V., Holovan, O., Markova, S. 
(2019). Asymptotic Methods in Optimization of Inventory Busi-
ness Processes. Proceedings of the 2019 7th International Confer-
ence on Modeling, Development and Strategic Management of 
Economic System (MDSMES 2019). doi: https://doi.org/10.2991/
mdsmes-19.2019.12 

26.	 Sanni, S., Jovanoski, Z., Sidhu, H. S. (2020). An economic order 
quantity model with reverse logistics program. Operations Re-



88

Eastern-European Journal of Enterprise Technologies ISSN 1729-3774 3/3 ( 105 ) 2020

16.	 Ricciardi, F., Zardini, A., Rossignoli, C. (2016). Organizational dy-
namism and adaptive business model innovation: The triple paradox 
configuration. Journal of Business Research, 69 (11), 5487–5493. 
doi: https://doi.org/10.1016/j.jbusres.2016.04.154 

17.	 Meneylyuk, A., Chernov, I., Lobakova, L. (2014). Vybor effektivnyh 
modeley realizatsii proektov v usloviyah izmenyayushcheysya fi-
nansovoy situatsii. Visnyk Natsionalnoho tekhnichnoho universyte-
tu “KhPI”. Seriya: Stratehichne upravlinnia, upravlinnia portfeliamy, 
prohramamy ta proektamy, 2 (1045), 71–75. Available at: http://
nbuv.gov.ua/UJRN/vntux_ctr_2014_2_13

18.	 Nikiforo, A. L., Menejlju, I. A. (2016). Efficient reconstruction of 
engineering buildings in conditions of organizational constraints. 
Automation of Technological and Business Processes, 8 (1), 60–65. 
doi: https://doi.org/10.21691/atbp.v8i1.24 

19.	 Bose, R., Соnnо, W. (1960). Analysis of fractionally replicated 2”’-3” 
designs. Bull. L’lnst. Intern. Stat., 37, 141–160.

20.	 Сох, D. (1958). Planning of Experiments. John Wiley, 320.
21.	 Kalmus, H. (1952). The Design and Analysis of Experiments. By 

Oscar Kempthorne. New York. Annals of Eugenics, 17 (1), 96–97. 
doi: https://doi.org/10.1111/j.1469-1809.1952.tb02500.x 

22.	 Brodskiy, V. Z., Brodskiy, L. I., Golikova, T. I., Nikitina, E. P., Pan-
chenko, L. A. (1982). Tablitsy planov eksperimenta. Dlya faktornyh 
i polinomial’nyh modeley. Moscow: Metallurgiya, 753. Available at: 
https://www.twirpx.com/file/789483/

DOI: 10.15587/1729-4061.2020.205135
CHOOSING THE RATIONAL MANAGEMENT OF  
HIGH-RISE BUILDING CONSTRUCTION PROJECTS  
(p. 24–33)

Tetiana Kravchunovska
State Higher Educational Institution “Prydniprovska State 

Academy of Civil Engineering and Architecture”, Dnipro, Ukraine
ORCID: http://orcid.org/0000-0002-0986-8995

Yevhen Zaiats
State Higher Educational Institution “Prydniprovska State 

Academy of Civil Engineering and Architecture”, Dnipro, Ukraine
ORCID: http://orcid.org/0000-0002-7382-919X

Viacheslav Kovalov
State Higher Educational Institution “Prydniprovska State 

Academy of Civil Engineering and Architecture”, Dnipro, Ukraine
ORCID: http://orcid.org/0000-0001-6731-4192

Daria Nechepurenko
State Higher Educational Institution “Prydniprovska State 

Academy of Civil Engineering and Architecture”, Dnipro, Ukraine
ORCID: http://orcid.org/0000-0002-9292-4790

Kateryna Kirnos
Dniprovsky State Agrarian and Economic University,  

Dnipro, Ukraine
ORCID: http://orcid.org/0000-0001-6410-5264

The approach to the choice of rational management of high-rise 
building construction, which ensures the effective use of resources, 
was developed. This approach is aimed at ensuring cost-effectiveness, 
energy-saving, quality, safety, and environmental friendliness of 
high-rise buildings.

It was proposed to solve such tasks based on the search for ratio-
nal decisions that correspond most to desirable (assigned) technical 
and economic characteristics (indicators), based on the application 
of statistical modeling of projects as manageable processes. At the 
same time, it is advisable to take into consideration the influence of 
determining organizational-technological, technical, and managerial 
factors. To assess decisions regarding these factors, it is necessary to 
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ing, 1, 248–251.

28.	 Savytskyi, M., Benderskyi, Y., Babenko, M. (2014). Assessment of 
environmental parameters of object construction. Academic Journal. 
Industrial Machine Building, Civil Engineering, 1 (3 (42)), 144–
149. Available at: http://znp.nupp.edu.ua/files/archive/ua/2014/ 
42_1/144-149.pdf

find a rational value of management efficiency criterion. From the 
customer’s (investor’s) position, it is advisable to consider the mini-
mum cost of high-rise building construction.

It was proposed to consider the impact of the factors of quality, 
safety, energy efficiency, environmental friendliness, optimal main-
tenance of a high-rise building. The sufficiency and essence of the 
impact of these factors on making rational decisions in the manage-
ment of high-rise building construction projects were substantiated 
by the results of the expert questioning.

Mathematical models, based on the consideration of the 
systemic influence of determining factors, were obtained. These 
models provide an opportunity to assess numerically the level of 
achievement of the assigned results, in particular, by the criterion 
of high-rise building construction, at various stages of project man-
agement.

The obtained results are relevant because they make it possible 
to reach the rational values of the desired indicators under specific 
conditions of execution of construction and mounting works within 
specified resource restrictions. By operating predictive estimates 
of the expected results, investors have the opportunity to adjust 
their goals and choose the most rational variant of the investment-
construction project.

Keywords: project, rational project management, management 
efficiency criterion, high-rise construction, efficient use of resources, 
organizational and technological, technical, and managerial factors.
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Planning the duration of works in order to optimize the imple-
mentation time is an important component of an efficient company’s 
project management. The optimization economic-mathematical 
model for determining the duration of implementation of project 
stages was created in the research. The objective function is the 
maximization of the probability of successful project implementation 
and generation of new organizational knowledge at each stage. The 
model assumes that the sum of the duration of project stages should 
not exceed the specified project duration. The model assumes that 
the following stage can begin after the previous one at the probabil-
ity of task implementation and generation of new knowledge of the 
previous one at the level that is not below the established one. The 
model takes into account that the combination with the minimal 
total project duration and with minimal costs for realization are cho-
sen from the possible combinations of the durations of project stages. 
The model involves the use of combinatorics elements to determine 
the possible combinations of the duration of stages. In addition, the 
experts’ knowledge and the direct estimation method were used to 
determine the weight factors of the project stages. The total prob-
ability of successful project implementation was determined as the 
sum of probabilities of successful realization of tasks and generation 
of new knowledge at each project stage, taking into consideration the 
corresponding weight factors. Practical implementation of the model 
was carried out for the project of development, content creation, and 
implementation of the information system and the database for the 
management of activity of the regional center of physical education 
of school youth lasting 10 months. The project consists of three 
stages: designing, development and testing, and implementation. 
It was established that the following duration of the project stages 
will be optimal: stage 1 – 4 months, stage 2 – 5 months, stage 3 – 
1 month. At this distribution of time, the probability of successful 
project implementation is 0.81, costs are USD 5,440. The created 
model can be used for any enterprise with the purpose of planning 
the duration of the project works and its successful implementation 
within the set period.

Keywords: project duration, optimization model, economic-
mathematical model, company knowledge management.
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Energy entropy is the “highest” indicator of the state of an orga-
nization, developing the ideas of efficiency and value. The integrity 
of energy entropy implies taking into consideration the level of order 
in an organization (information entropy) along with the ability to 
“release” effectively the energy for useful work. Versatility is ensured 
by the independence on a kind of activity of an organization. The 
formalization of energy entropy of organizations was proposed. Ac-
cording to the proposed approach, energy entropy is determined by an 
increase in total energy and its comparison with the “ideal” option; the 
level of free energy and information entropy that reflects the ability of 
the organization’s structure to ensure certain results. Incoming and 
outgoing (free) energy are considered as the main parameters of the 

The choice of project solutions for systems of providing cli-
matic conditions in premises, based on different types of renewable 
energy sources, was substantiated. The means proposed to solve 
project tasks, imply the use of the interaction between different 
stakeholders, the number of subsystems necessary for effective 
functioning in the open system, that is taking into account the 
synergetic effect. It was proved that the introduction of complex 
climate control and energy supply system will allow uniting the 
functions inherent to disparate engineering systems, and ensure the 
transformation and redistribution of various types of energy flows, 
which will minimize operating costs. The hierarchical structure 
of the problem of approval of alternative project solutions of the 
climatic systems based on the Analytic Hierarchy Process method 
was constructed, which allows obtaining a set of optimal variants. 
The application of the corresponding tool apparatus of Data Envel-
opment Analysis enables constructing a system of evaluation of the 
energy efficiency of projects of complex climatic control and power 
supply systems using different types of renewable energy sources. 
The functional intended to select the optimum variant of a project 
solution of the climate control and energy supply system was con-
structed. The proposed project solutions were examined from the 
position of determining the minimization of the total consumption 
of energy resources and operating costs of three alpha-stakeholders. 
The proposed indicator of relative integrated energy efficiency al-
lows making an optimum choice of complex systems with disparate 
input and output characteristics.

Keywords: climate control systems, renewable energy sources, 
project solutions, energy efficiency, ranking.
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organization’s state. Their combination determines the growth of en-
ergy, a set of possible combinations – information entropy. The scheme 
of changes in time of the main “energy parameters” of an organization 
(total energy, free energy, incoming energy) was identified.

Two main variants of energy increase dynamics – uniform growth 
and growth with acceleration (slowdown) were represented. Experi-
mental studies, which involved considering the most possible variants 
of dynamics of influencing parameters, were carried out. The effect of 
different combinations of their dynamics (simultaneous growth/de-
crease, growth/decrease at different rates) on the dynamics of energy 
entropy was analyzed. It was established that an increase in a share 
of free energy does not provide an outflow of energy entropy without 
reducing a degree of uncertainty of the results expressed in a decrease 
in information entropy. Conclusions about the necessary dynamics of 
influencing parameters to ensure the vital activity of an organization 
according to the energy entropy concept were made.

Keywords: information entropy, free energy, efficiency of energy 
turnover, organization structure, formation of neg-entropy.
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The movement of the car in the traffic on intercity routes was 
investigated. Traffic should be energy efficient, safe and comply 
with the desired schedule. A method for analyzing the input data 
flow based on a simulation model has been developed. The proposed 
simulation algorithm is based on the use of available information 
resources for driving a car. Traffic control involves choosing a speed 
with known road and traffic restrictions. The presented algorithm 
allows to consider the expediency of each of speed increase opportu-
nities over the forecast horizon. The content of the algorithm is the 
optimal redistribution of time resources. Indicators of control qual-
ity are absolute deviations from the optimal energy-saving program 
of free movement and from the planned schedule. The movement of 
a freight road train on the long-distance highway E−371 was per-
formed. It was found that the total amount of information increases 
with increasing distance of scanned traffic. However, the share of 
reliable information is reduced. It was found that the dependence of 
the quality of vehicle traffic control on the size of the forecast hori-
zon is piecewise-continuous. The dependence has an extreme value of 
the horizon in each continuous section, at which the deviation from 
the optimal program is minimal. The obtained results can be applied 
in modern intelligent transport systems. The research results make it 
possible to develop and adhere to optimal long-term traffic programs 
on highways. It solves the problem of managing large data streams. 
Large amounts of information for forecasting can be submitted in 
parts with reasonable frequency using the developed methodology.

Keywords: intelligent transport systems, speed forecasting, data 
flow analysis, optimal movement program, main transportation.
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way and a bus hub. Multi-nominal logit models (MLM) are widely 
used to simulate the behavior of users, as evidenced by numerous 
studies. Their correct application requires that a set of factors should 
be defined that influence making a choice and the MLM coefficients 
should be calculated, based on studying users’ behavior within a spe-
cific design area. The factors affecting the choice of a type of an exter-
nal transport hub are the characteristics of an ETH (the throughput 
and the number of dispatches in a certain direction) and the duration 
and cost of a trip. The impact of these factors differs depending on 
the trip length: we have calculated the MLM coefficients for select-
ing an ETH type separately for travel up to 100 km in length, from 
100 to 200 km, and more than 200 km. In addition, such indicators 
as the duration of a city trip and the time interval of dispatching 
were introduced in the model; however, the process of calculating 
the significance of the logit-model parameters revealed that these 
indicators did not exert significant influence on the users within the 
studied group. The result of this study is the defined characteristics 
of the performed trips with the hub-based distribution. The data ob-
tained would contribute to a better understanding of the behavior of 
users of this class when they choose the mode of intercity travel and 
could be used to optimize the functioning of external transport hubs.

Keywords: multi-nominal logit-model, movement mode, utility 
of choice, external transport hub.
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Reducing the share of the use of automobiles in intercity pas-
senger transportation is one of the ways to achieve the goals of 
sustainable development in transport that could positively affect 
the environment. The purpose of this work is to determine, based 
on the analysis of the results of polling conducted in the city of Lviv, 
Ukraine, trends in the selection of an external transport hub (ETH) 
by the transportation system users for a subsequent intercity trip. To 
this end, a multinomial logit model of ETH selection has been con-
structed, based on calculating the utility of students’ choice of a rail-
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The approach has been proposed to form automated technology 
in order to actively monitor the transportation of dangerous goods 
by railroad. The reported approach to the dynamic description of 
trains’ status has been developed on the basis of modifying the lan-
guage of trains’ status in the form of abstract modeling of operational 
processes. This will ensure the fastest implementation of decision-
making algorithms by the operational personnel at the powerful 
support from the automated complex of dispatching control. It has 
been determined that the maximum effect of the implementation of 
the proposed approach could be obtained by synthesizing it with a 
system of active monitoring of moving units’ traffic.

Modeling an arbitrary case involving a train, which can occur 
in real operational circumstances, has made it possible to predict 
the violation of a normative train schedule and to simulate the cog-
nitive process of decision-making by a train dispatcher to rationally 
resolve a complicated train situation under changing operational 
conditions while accounting for a significant number of factors. 
Modifying the language of train-related cases could adequately 
produce the spatial-time description of train situations along a 
simulated section, whereby it is the closest to the language of the 
dispatching personnel.

The advantages of the proposed approach are that it makes it 
possible to form a database and a knowledge base as quickly as pos-
sible in order to form a working model of the system of dispatching 
control. A given system has been developed on the basis of the imita-
tion of the cognitive activity of the human operator, thereby provid-
ing an opportunity to deepen the implementation of artificial intel-
ligence systems on railroads. These innovations could help achieve 
the maximum level of safety in the transportation of dangerous goods 
while simultaneously and unconditionally reducing operating costs 
and gaining higher profits.

Keywords: dangerous cargoes, language of train situations, ab-
stract modeling of operational processes.
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