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The analysis of structural models that reflect the topology of 
project management processes using directed graphs is performed. It is 
shown that the essence of the analysis of directed graphs is connected 
with the determination of closed cycles. To solve the problem of analysis 
of structural objects, it is proposed to use the method of analytical defi-
nition of cycles in complex systems describing the set of competences in 
the field of project management. At the same time, it is necessary to take 
into account the industry component of the field of knowledge. The re-
quirements for the evaluation of competencies, as well as for the system 
of training professionals in the field of project management, it would be 
very logical to harmonize with the specifics of the industry. At the same 
time, universal models do not offer acceptable solutions. Therefore, in 
this research, it is proposed to resolve this contradiction on the basis of 
an analysis of the system of competencies as directed graph.

The possibility of structural analysis of directed graphs due to 
specific properties of adjacency and reachability matrices is proved, 
which makes it possible to automate the structural analysis of control 
schemes based on the competence approach.

Aspects of knowledge management are traditionally considered as 
the main component of project management and as an object of study 
in the professional training of project managers. The second direction 
is, strangely enough, the least studied, although the training and train-
ings allow to resolve the contradictions of the project management. 
Existing approaches to knowledge management in the field of profes-
sional project management do not always provide an effective forma-
tion of the education trajectory due to the lack of models, methods and 
means of analyzing the relation of competencies. The mutual relations 
of competences form the core of knowledge that forms the basis of fun-
damentally new provisions in the formation of the content of academic 
disciplines. The theoretical provisions of this study can be applied in 
the practice of professional project management and advanced training 
to form the trajectory of career development of personnel.

Keywords: competence approach, directed graph, adjacency ma-
trix, closed cycles, analytical search.
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Currently, there is a shortage of using radio resources in the 
world and there is an acute need for using additional physical re-
sources that increase the bandwidth of communication channels and 
increase the productivity of mobile communication systems in ge
neral. The use of space-time physical parameters in the organization 
of multiple access (STA) of subscribers is becoming relevant. 

The methods of subscriber stations (SSs) STA to the resources 
of the base station (BS) are based on the use of N-element adaptive 
antenna arrays (AAA). The methods and algorithms of AAA syn-
thesis are based on the evaluation of the complex vector of weight 
coefficients (VWC) included in the reception paths of each antenna 
element (AE) and controlled by various algorithms. Therefore, the 
object of research is the process of discretization of the weight coef-
ficients in the adaptive antenna array.

The main disadvantage identified during the audit in this study 
is the calculation of the computational complexity of the quantiza-
tion algorithm for weight coefficients for different variations in the 
parameters of the signal-interference situation at the AAA input.

Complex, systemic evaluation of the effectiveness of AAA func-
tioning taking into account the chosen criterion of the effectiveness 
of the AAA operation, using the procedure for quantizing the weight 
coefficients, is possible with a broader and precise specification of the 
parameters of the operating signal-interference environment. This 
will allow to obtain reliable results.

The required dimensionality of the adaptive array antenna 
weights is determined depending on the ratio of the total interfer-
ence power to the internal noise power at the input of the bandpass 
filter, based on the allowable decrease in the average output signal-
to-interference-plus-noise ratio.

On the basis of the obtained analytical estimation of the loss 
rate, an expression for calculating the required quantizer capacity 
is proposed. It is possible to show that, regardless of the amount of 
allowable losses, the required quantizer capacity is increased by 1 bit 
with an increase in the input interference/noise ratio by 6 dB.

Keywords: discretization of quadrature components, weight coef-
ficients, antenna array, loss rate.
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The research seeks to examine the structure of the E-government 
system in Jordan and comparing it with that of the United States. 
The research is based on the finding that few researchers have at-
tempted to develop a good analysis of the Jordanian e-government 
system architecture, especially by making comparisons with those of 
developed nations like the US. Consequently, there is a knowledge 
gap in this field, which should be filled by analyzing the nation’s 
e-government system architecture and comparing it with that of  
a developed nation. The aim of this study was to determine the struc-
ture and composition of the e-government system architecture in Jor-
dan. In particular, the study sought to determine how the structure 
is set and how it works by analyzing it in comparison to that of the 
United States, a developed nation and one of the countries that was 
among the first to adopt e-government systems. The researcher seeks 
to analyze the e-government architecture adopted in Jordan (a de-
veloping nation), to compare the e-government architecture in 
Jordan with that of the US and to determine the challenges facing 
the architecture in the country. Based on a qualitative analysis of the 
e-government system architecture in Jordan and comparing it with 
that of the United States, the study finds that the E-government sys-
tem in Jordan has improved service delivery to the citizens because 
it provides timely, less costly and effective services. Nevertheless, it 
is prone to information threats and needs continuous improvement. 
Further, it is also less effective compared to that of the US, espe-
cially because the level of hierarchy in the Jordanian government is 
higher than that of the US. Despite this, it has been found that new 
e-government system has an advantage because it can continuously 
be improved by adding new technologies and infrastructure to tackle 
the above-mentioned problems.

Keywords: E-government system architecture, E-government 
services, E-government system in Jordan.
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Support for the competitiveness of modern companies is realized 
through the application of the methodology of project management. The 
project management subsystem should be harmoniously integrated into 
the enterprise management system. At the same time, the coordinated 
operation of the project and operating subsystems should be ensured.

The interaction of the project and operating subsystems of the 
project-oriented enterprise can be realized within the framework 

of several approaches – the homeostatic approach, the bi-adaptive 
management approach.

To create management systems for project-oriented enterprises 
that work in concert, it is necessary to evaluate the interaction of 
management subsystems.

The article poses the task of estimation of the interaction 
between the projects subsystem and operating subsystem of a 
project-oriented enterprise. The essential parameters of the operat-
ing subsystem and project subsystem are divided into ten groups of 
parameters. In the operating subsystem 28 parameters are allocated, 
in the project subsystem – 27.

A method of combined analytical and expert estimation of the 
mutual influence of the project and operating subsystems of the 
project-oriented enterprise (MAEM method) is proposed. The eight 
steps of the method implementation are described – an analytical es-
timation of the state of parameters that can be estimated accurately; 
Selection of candidates for two expert groups (from operating manag-
ers and project managers); Determination of competence coefficients 
of candidates for experts; Identification of experts; Estimation by 
experts of the interaction between the parameters of the project and 
operating subsystems; Determination of the most sensitive para
meters; Determination of deviations between expert group estimates; 
Formulation of conclusions. The method is based on expert estimation

The strengths, weaknesses of the method, its opportunities and 
threats are analyzed.

The method will allow to create coordinated control systems for 
project-oriented enterprises.

Keywords: project-oriented enterprise, operating subsystem, 
project subsystem, bi-adaptive management, homeostatic approach.
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The object of research is the chemical engineering system and 
the heat-mass exchange processes taking place in it. In engineering 
practice, systems are represented by process flow diagrams. The lack 
of standardization in the graphical representation of engineering sys-
tems does not allow creating a general logic for reading the graphic 
information and then processing it with the software for analyzing 
the energy efficiency of the chemical engineering system.

The rules for creating flowcharts, symbols for devices, and the 
chemical engineering system representation technique are deve
loped, allowing any engineering system to be transformed into its 
topological representation. To combine the two branches of different 
networks and organize the heat and mass exchange processes in the 
system are elements intended for heat and energy exchange  between 
networks with streams pair interaction.

Mathematical models of heat and mass exchange networks for 
chemical industry have been developed, and energy efficiency and 
mass transfer efficiency criteria have been introduced. This allows to:

–  construct a software environment that generates a system 
model based on its topological representation;

–  analyze various options for implementing the process flow 
diagram for finished products production;

–  synthesize the optimal, energy-saving production option.
A numerical experiment was performed using a modeling soft-

ware developed by the German company NETWORK SOLUTION 
DEVELOPMENT CO and transferred for testing. The model ad-
equacy to the real engineering system approves the comparison of 
the model parameters and the parameters of the design regime of the 
urea production synthesis unit. The error in determining the mass 
flow rates doesn’t not exceed 2.4 % on branches, and the tempera-
tures values at the nodes are strictly correspond to the technological 
regulations.

Preliminary analysis indicates the possibility of improving the 
energy efficiency of production due to the integration of heat streams 
within the production cycle and the structural and parametric opti-
mization of the engineering system.

Keywords: process flow diagram, topological modeling, modeling 
techniques, heat and mass exchange efficiency, chemical engineering 
systems.
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The modern state of modeling of intercity passenger transpor-
tation systems is considered. It is determined that the search for 
various options for technologies of interaction between the society 
and the transport industry is constantly at the stage of searching for 
the best possible methods of transportation organization. To assess 
the proposed scientific approaches, full-scale measurements are car-
ried out on the route flows of passengers on sections of route routes. 
The approach to modeling intercity passenger route transportation 
systems is considered as original in the article, taking into account 
economic, social and organizational components. These components 
determine the overall efficiency of the transport process. Together 
with this, the above approach can be improved. To do this, it is 
desirable to consider in more detail individual subsystems by mode 
of transport and separately allocate night and day transportation. 
Practitioners note that with the same parameters of the trip, people 
feel differently the consequences of a day and night trip. This can 
lead to different requirements for the transport network as a whole. 
But the above algorithm allows to take this into account. The means 
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for assessing the performance parameters of the system of routes for 
passenger transportation systems are explored. The sequence of for-
mation of the transportation system of intercity passenger transport 
is proposed, which relies on the achievements of science and practice 
and takes into account the patterns of distribution of transport cor-
respondence between cities from the transport network. The attrac-
tion functions between cities are complemented in accordance with 
the number of inhabitants and purchasing power. New information 
has been obtained on the modeling of transport route systems for 
transportation of passengers between cities within the investigated 
system. This is more advantageous in comparison with analogues due 
to the consideration of ensuring the social and economic characte
ristics of the population, the possibility of increasing productivity by 
optimizing the use of the route network and meeting the economic 
interests of the transport industry.

This is more advantageous in comparison with the analogues due 
to ensuring the registration of social and economic characteristics 
of the population of Ukraine, a possible increase in productivity by 
optimizing the use of the route network, satisfaction of economic 
interests of the transport industry.

Keywords: route system, transportation efficiency, passenger cor-
respondence, transportation process.
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The object of research is the process of formation of carbon 
products.

The production of carbon products is characterized by consider-
able resource and energy intensity, therefore the actual task is to in-
crease the efficiency of this production by introducing the optimum 
operating modes of its component technological processes.

One of the main technological processes in the production of 
carbon products is the process of their formation by squeezing of the 
electrode mass through a mouthpiece of the corresponding shape in a 
hydraulic press. All inherited properties that determine the quality of 
finished products are laid at the stage of pressing the electrode blanks

The analysis of the existing control systems for the process of 
formation of carbon products shows that the formation process is a 
typical cyclic process. For such processes, the control task is, as a rule, 
to implement such controls that would ensure that one or more out-
put variables are tracked by a predetermined path of motion, which 
is repeated from cycle to cycle. 

A new control system is proposed that provides for iterative 
learning control in formation of the electrode mass by squeezing 
through a mouthpiece of the corresponding shape in a hydraulic 
press. The corresponding ILC algorithm is proposed. Thanks to this 
solution, a high quality control is provided in the absence of initial 
uncertainties and external disturbances.

Keywords: carbon products, iterative learning control (ILC), 
control system, ILC algorithm.
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The process of deteriorating the ballistic characteristics of bar-
reled weapons in general and pistols in particular is directly propor-
tional to the barrel bore wear process. The use of long-term storage 
ammunition, in comparison with the guarantee ammunition, ag-
gravates the patterns of deterioration of ballistic characteristics and 
increase in the wear rate of the pistol barrel on the number of shots.

On the basis of the obtained patterns, the dependences of the 
increase in barrel wear and the decrease in the initial bullet velocity 
from the ammunition storage period are established.

The maximum ammunition storage period in 28.92 years is pre-
dicted, the use of which will not lead to a decrease in the minimum 

allowable initial bullet velocity (299.25 m/s) within the established 
barrel resource.

A possible error in the forecast is determined at 25.2 %, and 
therefore ammunition storage period without decrease in the mini-
mum allowable initial bullet velocity is reduced to 21.63 years.

Keywords: 9 mm pistols, barrel bore wear, long-term storage am-
munition.

References

1.	 Pro rishennia Rady natsionalnoi bezpeky i oborony Ukrainy vid 2 
veresnia 2015 roku «Pro novu redaktsiiu Voiennoi doktryny Ukrainy». 
Decree of the President of Ukraine from 24.09.2015 № 555/2015. 
Available: http://zakon5.rada.gov.ua/laws/show/555/2015

2.	 Pro Natsionalnu hvardiiu Ukrainy. Law of Ukraine from 13.03.2014 
№ 876-VII. Available: http://zakon0.rada.gov.ua/laws/show/876-18

3.	 Anipko, O. B., Mulenko, A. O., Demchenko, A. A. (2013). Eks
perimental’noe issledovanie iznosa stvola 5,45 mm avtomata Kalash-
nikova AK-74 pri strel’be boepripasami dlitel’nyh srokov hraneniia. 
Integrated Technologies and Energy Conservation, 2, 121–126.

4.	 Biryukov, А. I., Biryukov, I. Yu. (2014). Formulation of the problem 
and experimental study of wear barrel 9 mm Makarov when firing 
ammunition storage periods. Systems of Arms and Military Equip-
ment, 3 (39), 12–17.

5.	 Anipko, O. B., Biryukov, I. Yu., Baulin, D. S., Vorobiov, V. I. (2008). 
Osoblyvosti kharakterystyk vnutrishnoi balistyky porokhovykh zariadiv 
boieprypasiv, yaki znakhodiatsiaza mezhamy harantiinykh strokiv 
zberihannia. Kharkiv: Academy of Internal Troops of Ukraine, Minis-
try of Internal Affairs of Ukraine, 40.

6.	 Anipko, O. B., Busiak, Yu. M. (2010). Vnutrenniaia ballistika stvol’nyh 
sistem pri primenenii boepripasov dlitel’nyh srokov hraneniia. Kharkiv: 
Academy of Internal Troops of Ukraine, Ministry of Internal Affairs 
of Ukraine, 128.

7.	 Anipko, O. B., Baulin, D. S., Biryukov, I. Yu. (2007). Vliianie 
dlitel’nosti hraneniia boepripasov na ballisticheskie harakteristiki 
strelkovogo oruzhiia. Integrated Technologies and Energy Conserva-
tion, 2, 97–100.

8.	 Biryukov, I. Yu., Baulin, D. S. (2008). Ekspluatatsiini kharak-
terystyky striletskoho ozbroiennia pry vykorystanni boieprypasiv 
dovhotryvaloho zberihannia. Integrated Technologies and Energy 
Conservation, 2, 113–117.

9.	 Anipko, O. B., Mulenko, A. O., Baulin, D. S., Cherkashyn, A. D. 
(2010). Problem of survivability of barrels small arms in a case use of 
ammunition after a guarante periods of storage. Integrated Technolo-
gies and Energy Conservation, 3, 80–83.

10.	 Anipko, O. B., Busiak, Yu. M., Goncharenko, P. D., Haikov, V. L. 
(2012). Zhivuchest’ nareznyh i gladkih stvolov pri ispol’zovanii boepri-
pasov poslegarantiinyh srokov hraneniia. Sevastopol, 107.

11.	 Ding, C., Liu, N., Zhang, X. (2017). A mesh generation method for 
worn gun barrel and its application in projectile-barrel interac-
tion analysis. Finite Elements in Analysis and Design, 124, 22–32. 
doi:10.1016/j.finel.2016.10.003

12.	 Deng, S., Sun, H. K., Chiu, C.-J., Chen, K.-C. (2014). Transient finite 
element for in-bore analysis of 9mm pistols. Applied Mathematical 
Modelling, 38 (9-10), 2673–2688. doi:10.1016/j.apm.2013.10.071

13.	  Deng, S., Sun, H. K., Chiu, C.-J. (2012). Rifles in-bore finite element 
transient analysis. International conference on mechanical, production 
and materials engineering (ICMPME’2012). Bangkok, 58–62.

14.	 Biryukov, А. I. (2013). Features of operation of guns with free return 
of the lock when using ammunition after-guarantee periods of stor-
age. Integrated Technologies and Energy Conservation, 2, 80–85.

15.	 Biryukov, А. (2016). Experimental investigations influence of lengths 
barrel pistol on ballistic characteristics by use of long-term storage 
ammunition. Technology Audit and Production Reserves, 4(1(30)), 
9–21. doi:10.15587/2312-8372.2016.74846

16.	 Biryukov, А., Biryukov, I. (2016). Analysis of ambient temperature 
change on depletion intensity of powder charges during long-term 
storage of ammunition. Technology Audit and Production Reserves, 
6(2(32)), 28–35. doi:10.15587/2312-8372.2016.85462

17.	 Rukovodstvo po ekspluatatsii voiskovyh kalibrov i priborov dlia ra-
ketno-artilleriiskogo vooruzheniia. (1983). Moscow: Voennoe izdanie 
Ministerstvo oborony SSSR, 79.

18.	 Johnston, A. (2005). Understanding and Predicting Gun Barrel Ero-
sion. Department of Defence Australian Government, 52.

19.	 Lambert, J., Frye, C. (2016). Microsoft Office 2016. Step by Step. 
Microsoft, Press, 564. 

20.	 Kurs strilb. (2017). Order of the National Guard of Ukraine from 
28.01.2017 № 727. Кyiv, 255.


