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Systems and control processes
Researching the materials emissivity influence 
onto the thermal control method’s accuracy

page 4–7

The thermal imaging inspection is one of the main technical 
diagnostics development directions, allowing to control the thermal 
condition of equipment and structures without removing from the 
exploitation at an early stage of defects’ development, while reducing 
the technical inspection and defect detection costs. During thermal 
inspection essential is to pay a special attention to the analysis of the 
measurement errors occurred causes. One of the main issues we face 
with while calculating the temperature in compliance to the results 
of thermal imaging measurements, relates to the uncertainty in the 
assessment of the object’s surface emissivity. The effected study has 
been aimed onto researching the materials’ emissivity influence onto 
the thermal control method accuracy. The studies’ results demon­
strate a significant impact of materials’ emissivity onto accuracy of 
temperature non-contact measuring method. Elaborated is the meth­
odology of calculating the measurement uncertainty, due to the error 
in setting the coefficient emissivity.

Results obtained can be used in various industries for more ac­
curate actual temperature estimation for a real object.

Keywords: non-metallic heterogeneous material, dissipative 
properties, damping decrement, acoustic measurement method, mea­
surement uncertainty.
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Creation of time management methods in the 
planning of execution for company development 
programs
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In this article the problem of time management in the planning 
of execution for development programs is considered. The aim of 

research was to develop a time management methods of the program 
projects in the planning of execution. As a result, it is developed an 
approach to the time management based on the network modeling 
for program with technologically dependence of the projects. Scope 
and specificity of the program defines a project or a job as a structural 
unit of the network model. For models with detailing at the level of 
the work it is suggested an approach to the formation and evalua­
tion of synergies. For programs without depending on technology of 
the projects it is developed economic and mathematical model that 
allows creating a schedule of projects to meet the requirements for fi­
nancial performance, taking into account the balance of the program 
costs by period. The results of this research complete the theoretical 
basis and methodological support to the integration control for pro­
gram management.

Keywords: program, planning of execution, model, network 
schedule, synergism effect.
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Audit of risks security of the workplace
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The article describes the approaches to the problems of improve­
ment of working conditions on the basis of existing risk calculation 
methods and a new integrated approach.

Modern production is a complex in which an important place 
occupied by the person. Production increases its power and also 
increases the load on the person. Production capacity has various 
forms and types but the result is always the same — namely, the 
deterioration of the health of workers, the increase in the number of 
injuries and more. The entrepreneur must plan and optimize produc­
tion capacity taking into account the resources of the human body.

The article shows the levels of responsibility of officials and also 
shows that there are critical «nodes» that affect the general state of 
security in the enterprise and in some workplaces. OSH management 
system in the enterprise should be based on scientific principles and 
system analysis. On this basis, it is proposed to include the basics of sys­
tem analysis is required to audit methods hazard risks in the workplace.

This will allow more effectively and quickly identify risks and 
plan the work to reduce their level. A method for determining an 
integrated risk assessment in the workplace, taking into account the 
components of the audit process, can improve the reliability of the 
results and a more effective use. 

Qualified audit and analysis of the production loss is not possible 
without taking into account injuries and occupational diseases. The 
auditor should have objective information about all of the risks in 
the workplace, their proper accounting and distribution in company.

Keywords: risks, system, management, security, standards, audit, 
control.
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Analysis of algorithm for estimating distribution 
functions of random variables for the prediction 
of technogenic risk
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An algorithm for estimating distribution functions of random 
variables for the prediction of technogenic risk is described. This 
algorithm is based on the use of three methods: Monte Carlo method, 
index method and the method based on the elements of reliability 
theory, and for obtaining and normalization of source data and at ge­
netic algorithms and methods for determining the distribution func­
tion of the random variable. The use of these methods in the present 
combination allows avoiding the problems associated with the un­
certainty of the source data and solves the problem of predicting the 
reliability of complex technical systems in their operation.

It is also considered an example of the failure probability function 
of the technical system in time. The nominal value of the failure pro­
bability of individual elements of the system is calculated by the index 
method (calculation by the index method includes all components of 
technogenic risk associated with the conditions of operation). It avoids 
the problem of uncertainty of source data for technogenic risk calcu­
lation of all systems. The calculated probability is the input for the 
Monte Carlo method and the probabilistic method. The calculations in 
the time interval allow determining the function which characterizes 
the failure probability density of the technical system in time.

The results of researches are the failure probability functions in 
time for the turbofan engine. Verification of the results by comparing 
the available reliable data on the reliability of the turbofan engine 
was carried out to test the adequacy of the developed algorithm. 
Verification show that the results are valid, and the algorithm can be 
used to calculation and prediction of technogenic risk of industrial 
facilities during the operational phase.

Keywords: technogenic risk, prediction, genetic algorithms, simu­
lation modeling, quantitative risk assessment.
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Implementation of dynamic compensators in the 
multi-loop control system

page 23–28

This article discussed how to implement dynamic compensa­
tors for multi-loop control systems that make up the process control 
system or computer-integrated systems. The main aim of the study 
is to validate the choice of a method of technical implementation of 
dynamic compensators. The characteristics of the considered methods 
for implementation of dynamic compensators are given. Suitability in­
dicators of these methods are proposed for inclusion in the composition 
of automated process control systems and/or computer-integrated 
systems of multi-loop control systems that contain dynamic compensa­
tors in their structure. Comparison of the suitability of the methods for 
the technical implementation of dynamic compensators is considered 
using the proposed indicators. Specific method of technical implemen­
tation of dynamic compensators is chosen as a result of comparison of 
indicators. The proposed method makes it possible to unify the soft­

ware elements of dynamic objects control systems. The research results 
can be applied by experts in the synthesis of elements of software and 
automated computer-integrated process control systems.

Keywords: dynamic compensators, multi-loop systems, auto­
mated system.
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Information and control systems
Mathematical simulation of integration processes 
of production data
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This article presents the results of research in the development 
of ways and means to integrate the production data on the stages of 
technical preparation of production and production of products to 
order. The main aim of research is to develop a mathematical model 
of integration of production data and processes for their preparation. 
It is also one of the objectives in this paper is to present the mecha­
nism of integration of technical preparation of production processes 
based on models of semantic networks of production developed by 
the authors. The article presents the results of mathematical simula­
tion of processes of integration of production data using semantic 
networks constructed on the basis of logical-semantic principles. The 
authors have proposed a modern approach towards ensuring that the 
establishment of a unified information environment of the enterprise, 
which operate integrated automation systems from different manu­
facturers. This approach is based on the use of models of semantic 
data networks, which provide the necessary information about the 
products, resources, and processes for the manufacture of a variety of 
automation systems. Research results can be used for the developers 
of modern integrated automation systems as the basis for the creation 
of an integrated information environment of industrial enterprise.

Keywords: production data, data integration, integrated automa­
tion systems, semantic simulation.
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The impact of fluctuations in volume of 
transported passengers in urban traffic on the 
performance indicators of routes

page 34–37

This article discusses the possibility of applying statistical analy­
sis to the operating costs of the enterprise to make the transportation 
of passengers on city routes, as well as the impact of fluctuations in 
volume of transported passengers on such costs. The use of modern 
means of data analysis allows make a quantitative statistical analysis 
of the main performance indicators of the enterprise on the city 
routes. The presented method allows analyzing the activity of the 
enterprise to evaluate enterprise risks when planning their activities. 
Scenarios forecasting mechanism for changes of the basic operational 
resources of the enterprise is shown. The authors propose to use 
established relationships between the volumes of transportation of 
passengers and the cost of transportation to ensure the quality of 
strategic planning. The research results can be applied to the trans­
port companies that provide services for passengers on bus routes of 
the public service in the cities.

Keywords: passenger, probability, costs, traffic volumes, route.

References

1.	 Dolya, O. Ye. (2011). Shchodo prohnozuvannia virohidnosti realizat­
sii investytsiinoho proektu z zakupivli avtomobilnykh transportnykh 
zasobiv na marshruty zahalnoho korystuvannia. Visnyk Donetskoi 
akademii avtomobilnoho transportu, 1, 17–24.

2.	 Dolia, V. K. (2002). Orhanizatsiia pasazhyrskykh perevezen u mistakh. 
Kharkiv: Nove slovo, 140.

3.	 Vorkut, T. A. (2000). Proektnyi analiz. Kyiv: Ukrainian Center for 
Spiritual Culture, 428.

4.	 Boyle, D. (2008). TCRP Synthesis 77 — Passenger Counting Systems, 
Transit Cooperative Research Program, Transportation Research Board. 
Washington, DC, 73. doi:10.17226/14207

5.	 Higgins, L. L. (2000, September). Assessment of Metrolift Paratransit 
Scheduling System. Report № TTI/ITS RCE — 01/02. Texas A&M 
ITS Research Center of Excellence, Texas A&M Transportation 
Institute. Available: http://ntl.bts.gov/lib/17000/17200/17225/
PB2001100374.pdf

6.	 Hemily, B. (2012, October 11). Providing Guidance for the De­
sign and Implementation of Travel Management Coordination Cen­
ters (TMCC). Draft Report. ITS JPO.

7.	 Haas, R., Perry, E., Rephlo, J.; Science Applications Internatio­
nal Corporation. (2009, November). A Case Study on Applying 
the Systems Engineering Approach: Best Practices and Lessons 
Learned from the Chattanooga SmartBus Project. Contract or Grant  
№ DTFH61-02-C-00061; Task 61027. United States Department of 
Transportation, Intelligent Transportation Systems Joint Program 
Office, Federal Transit Administration. Available: http://ntl.bts.gov/
lib/32000/32600/32672/61027_se.pdf

8.	 Boyle, D., Pappas, J., Boyle, P., Nelson, B., Sharfarz, D., Benn, H. (2009, 
March). TCRP Web-Only Document 45: Appendixes to TCRP 
Report 135: Controlling System Costs: Basic and Advanced Sched­
uling Manuals and Contemporary Issues in Transit Scheduling. 
Transit Cooperative Research Program, Transportation Research Board. 
Washington, DC. Available: http://onlinepubs.trb.org/onlinepubs/
tcrp/tcrp_webdoc_45.pdf

9.	 Burt, M. W., Cluett, C., Schweiger, C. L., Coogan, M. A., Eas­
ley, R. B., Easley, S. (2007). Improving Public Transportation Tech­
nology Implementations And Anticipating Emerging Technologies. 
Transit Cooperative Research Program Project J-09, Task 12, Trans­
portation Research Board. Report 84, Vol. 8. Washington, DC, 76. 
doi:10.17226/13894

10.	 Chu, X. (2010, December). A Guidebook for Using Automatic Pas­
senger Counter Data for National Transit Database (NTD) Reporting. 
Report № NCTR778-03, FDOT BDK85 977-04. Research and Inno­
vative Technology Administration, Florida Department of Transpor­
tation. Available: http://www.nctr.usf.edu/pdf/77803.pdf

Dependence of air passenger transportation from 
socio-economic indicators of Ukraine

page 38–43

The paper studies the relationships between the impact a number 
of socio-economic factors: the total GDP of Ukraine, GDP per capita 
and inflation rate, on air passenger transportation.

Knowledge of the relationship between the studied factors makes 
it possible to forecast the air passenger traffic depending on the socio-
economic factors with a reasonable accuracy.

It was found that the greatest impact has the GDP per capita 
factor. Strengths and weaknesses of correlation relationships of pairs 
of factors were identified. The pairs of factors that are the most and 
least suitable for forecasting air passenger traffic were determined.

For each pair of factors the correlation coefficient and coefficient 
of determination were calculated, an equation to quantify the magni­
tude of air travelers was obtained.

Forecasting of air passenger traffic based on the socio-economic 
factors enables airlines of Ukraine to search for and select of the op­
timal airline development strategy.

Keywords: air transport, socio-economic indicators, statistics, 
correlation and regression analysis.
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Development of methodology of work-rest 
schedule for drivers on routes of public passenger 
transport

page 44–48

This paper discusses the development of methods for work-rest 
schedules on the routes of public passenger transport. Some of the re­
sults obtained during the study are given. The main aim of the study 
is to improve methods for the rational organization of transport pro­
cess of urban passenger transport by identifying patterns of influence 
tension of the drivers on the routes.

This method allows determining the specifics of work-rest 
schedule for drivers of urban passenger transport. Conditions for 
determining regulated breaks are proved on the basis of indicators 
of physical work and energy consumption of the drivers on a specific 
urban bus routes.

Results of the study can be used in motor enterprises for the 
distribution routes in their complexity between drivers based on 
their qualifications for the formation of variably-day route regimes of 
work-rest schedule with restriction on complexity of work.

Keywords: urban bus routes, traffic schedule, work and rest 
schedule, work of the drivers.
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Identification of the product and resources 
for «logistics system» project

page 49–53

The possibility of using project management methodology to the 
management of the logistics system is studied. The aim of this article 
is the presentation of the logistics system as a project.

To achieve this aim it was used the axiomatic method of know­
ledge, based on the conceptual apparatus and the theoretical basis of 
knowledge of such areas as: general economic theory, system analysis, 
logistics and project management.

Definition of the concept of the logistics system of the product 
is given, features and characteristics are selected. It is proved that 
the logistics system is a project, because it has all the features of 
the project, therefore, it is possible and advisable to apply project 
management methodology in creating logistics systems of various 
configuration and management.

The results can be applied by logisticians, optimizing logistics 
management systems, as well as scientists, developing formal models 
and methods of management of logistics systems.

The effectiveness of the logistics approach to management of ma­
terial flows and the methodology of project management in different 
systems do not require proof. Their combination will provide synergis­
tic «management» effect, rationalize the allocation of scarce resources 
and optimize the finishing material flow from the source to the stock.

Keywords: «product» of logistics system, project, resources, fea­
tures and characteristics of the «product» of logistics system.
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