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odological prerequisites for replenishing the existing TCP/IP stack 
with a new internetworking protocol with limiting delays, which can 
be used in conjunction with the IP protocol in real-time applications 
of the Internet of Things, and above all, in urban transport safety 
management systems.

Keywords: sensor network, Internet of Things, real-time inter-
action, latency control, conveyor-modular transfer.
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The paper studies the issues of distributed sensor networks in-
teraction based on the Internet of Things architecture in the context 
of automated control systems design for dynamic objects of transport 
infrastructure. The properties of multimedia streams like digital 
telemetry exchange and packet data delivery between the sensor 
controllers of urban transport network are analyzed. A method of 
modifying the standard Ethernet network interface at the logical 
link control (LLC) sublayer on Raw Socket technology for joint 
transmission of multi-channel telemetry and packet data is proposed. 
A software simulator has been developed for conveyor-modular 
transfer in Python codes for Linux Ubuntu operating system based 
on the dynamic data structuring by the markup tags. The relevance 
of this work is due to the need to further improve the open system 
interoperability when building heterogeneous Internet of Things. 
As a result of the studies conducted, the use of conveyor-modular 
transfer (CMT) for telemetry data exchange with limited latency in 
urban control systems of transport safety is substantiated. The tests 
of the conveyor-modular simulator confirmed the relevance and 
logical consistency of the basic principles of encoding, transmitting 
and decoding multimedia data in the communication channel of the 
Internet of Things. The obtained results create scientific and meth-
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rithms make it possible to associate each user with a list of products 
that are most likely to be of interest, and can predict what customers 
may want to see even if they are not aware of it yet. The aim of the 
intelligent system of e-commerce is to represent unique content based 
on the personalization approach and the use of tags. In addition to 
a standard text introduction of categories and tags based on images 
and product descriptions, the designed automation process defines 
tags and product categories. Recognition of context using deep neural 
networks now provides a technology for automated addition of tags to 
the description of goods at e-commerce web sites. The methods can be 
used to categorize facial expressions and recognize emotions.

Keywords: commercial content, personalization, Machine 
Learning, SEO-technology, search metrics, e-commerce, NLP.
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The relevance of creating high-quality control systems for 
electric drives with a switched reluctance motor (SRM) was sub-
stantiated. Using methods of mathematical modeling, transient 
characteristics of the process of turn-on of SRMs with various mo-
ments of inertia were obtained. Based on analysis of the obtained 
transient characteristics, features of the SRM turn-on process 
determined by dynamic change of parameters of the SRM during 
its turn-on were shown.
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function. Using the methods of mathematical modeling, transient 

54.	 Bazylyk, O., Taradaha, P., Nadobko, O., Chyrun, L., Shestakevych, T.  
(2012). The results of software complex OPTAN use for modeling 
and optimization of standard engineering processes of printed cir-
cuit boards manufacturing. 2012 11th International Conference on 
“Modern Problems of Radio Engineering, Telecommunications and 
Computer Science” (TCSET), 107–108.

55.	 Bondariev, A., Kiselychnyk, M., Nadobko, O., Nedostup, L., Chyrun, L.,  
Shestakevych, T. (2012). The software complex development for 
modeling and optimizing of processes of radio-engineering equipment 
quality providing at the stage of manufacture. TCSET’2012, 159.

56.	 Riznyk, V. (2016). Multi-modular Optimum Coding Systems Based 
on Remarkable Geometric Properties of Space. Advances in Intel-
ligent Systems and Computing, 129–148. doi: https://doi.org/ 
10.1007/978-3-319-45991-2_9

57.	 Teslyuk, V., Beregovskyi, V., Denysyuk, P., Teslyuk, T., Lozynskyi, A.  
(2018). Development and Implementation of the Technical Acci-
dent Prevention Subsystem for the Smart Home System. Interna-
tional Journal of Intelligent Systems and Applications, 10 (1), 1–8.  
doi: https://doi.org/10.5815/ijisa.2018.01.01

58.	 Basyuk, T. (2015). The main reasons of attendance falling of internet 
resource. 2015 Xth International Scientific and Technical Confer-
ence “Computer Sciences and Information Technologies” (CSIT).  
doi: https://doi.org/10.1109/stc-csit.2015.7325440

59.	 Pasichnyk, V., Shestakevych, T. (2016). The Model of Data Analysis 
of the Psychophysiological Survey Results. Advances in Intel-
ligent Systems and Computing, 271–281. doi: https://doi.org/ 
10.1007/978-3-319-45991-2_18

60.	 Zhezhnych, P., Markiv, O. (2017). Linguistic Comparison Qual-
ity Evaluation of Web-Site Content with Tourism Documentation 
Objects. Advances in Intelligent Systems and Computing, 656–667.  
doi: https://doi.org/10.1007/978-3-319-70581-1_45

61.	 Chernukha, O., Bilushchak, Y. (2016). Mathematical modeling of ran-
dom concentration field and its second moments in a semispace with 
erlangian disrtibution of layered inclusions. Task Quarterly, 20 (3), 
295–334.

62.	 Davydov, M., Lozynska, O. (2017). Information system for trans-
lation into ukrainian sign language on mobile devices. 2017 12th 
International Scientific and Technical Conference on Computer 
Sciences and Information Technologies (CSIT). doi: https://doi.org/ 
10.1109/stc-csit.2017.8098734

63.	 Davydov, M., Lozynska, O. (2017). Mathematical Method of Trans-
lation into Ukrainian Sign Language Based on Ontologies. Advances 
in Intelligent Systems and Computing, 89–100. doi: https://doi.org/ 
10.1007/978-3-319-70581-1_7

64.	 Davydov, M., Lozynska, O. (2016). Linguistic models of assistive 
computer technologies for cognition and communication. 2016 XIth 
International Scientific and Technical Conference Computer Sci-
ences and Information Technologies (CSIT). doi: https://doi.org/ 
10.1109/stc-csit.2016.7589898

65.	 Mykich, K., Burov, Y. (2016). Uncertainty in situational awareness 
systems. 2016 13th International Conference on Modern Problems 
of Radio Engineering, Telecommunications and Computer Science 
(TCSET). doi: https://doi.org/10.1109/tcset.2016.7452165

66.	 Mykich, K., Burov, Y. (2016). Algebraic Framework for Knowledge 
Processing in Systems with Situational Awareness. Advances in 
Intelligent Systems and Computing, 217–227. doi: https://doi.org/ 
10.1007/978-3-319-45991-2_14

67.	 Mykich, K., Burov, Y. (2016). Research of uncertainties in situ-
ational awareness systems and methods of their processing. Eastern-
European Journal of Enterprise Technologies, 1 (4 (79)), 19–27.  
doi: https://doi.org/10.15587/1729-4061.2016.60828

68.	 Mykich, K., Burov, Y. (2016). Algebraic model for knowledge rep-
resentation in situational awareness systems. 2016 XIth Interna-
tional Scientific and Technical Conference Computer Sciences and 



87

Abstract and References. Information technology. Industry control systems

tor windings dissymmetry. 2017 International Conference on Modern 
Electrical and Energy Systems (MEES). doi: https://doi.org/10.1109/
mees.2017.8248949 

15.	 Zagirnyak, M., Bisikalo, O., Chorna, O., Chornyi, O. (2018). A 
Model of the Assessment of an Induction Motor Condition and 
Operation Life, Based on the Measurement of the External Mag-
netic Field. 2018 IEEE 3rd International Conference on Intelligent 
Energy and Power Systems (IEPS). doi: https://doi.org/10.1109/
ieps.2018.8559564 

16.	 Berdai, A., Vlasenko, V., Titjuk, V., El Moudden, A. (2012). Analysis 
of reliability of the mathematical model of the SRM. Journal of Theo-
retical and Applied Information Technology, 41 (1), 60–67.

17.	 Garrappa, R. (2018). Numerical Solution of Fractional Differential 
Equations: A Survey and a Software Tutorial. Mathematics, 6 (2), 16. 
doi: https://doi.org/10.3390/math6020016 

18.	 Chornyi, О. P., Serhiienko, S. A. (2019). A virtual complex with the 
parametric adjustment to electromechanical system parameters. Tekh-
nichna Elektrodynamika, 1, 38–41. doi: https://doi.org/10.15407/
techned2019.01.038 

19.	 FOMCON. Available at: http://fomcon.net/
20.	 Oustaloup, A., Melchior, P., Lanusse, P., Cois, O., Dancla, F. (2000). The 

CRONE toolbox for Matlab. CACSD. Conference Proceedings. IEEE 
International Symposium on Computer-Aided Control System Design 
(Cat. No. 00TH8537). doi: https://doi.org/10.1109/cacsd.2000.900210 

21.	 Toolbox ninteger for MatLab, v. 2.3. Available at: http://web.ist.utl.
pt/duarte.valerio/ninteger/ninteger.htm

22.	 Busher, V., Aldairi, A. (2018). Synthesis and technical realization of 
control systems with discrete fractional integral-differentiating control-
lers. Eastern-European Journal of Enterprise Technologies, 4 (2 (94)), 
63–71. doi: https://doi.org/10.15587/1729-4061.2018.139892 

23.	 Chen, Y., Petras, I., Xue, D. (2009). Fractional order control – A tuto-
rial. 2009 American Control Conference. doi: https://doi.org/10.1109/
acc.2009.5160719 

24.	 Monje, C. A., Chen, Y., Vinagre, B., Xue, D., Feliu, V. (2010). Frac-
tional order Systems and Controls: Fundamentals and Applications. 
Advances in Industrial Control. Springer. doi: https://doi.org/ 
10.1007/978-1-84996-335-0 

25.	 Podlubny, I. (1994). Fractional-order systems and fractional-order 
controllers. Slovak Acad. Sci. 

26.	 Luo, Y., Chen, Y. Q. (2009). Fractional-order [proportional de-
rivative] controller for robust motion control: Tuning procedure and 
validation. 2009 American Control Conference. doi: https://doi.org/ 
10.1109/acc.2009.5160284 

27.	 Čech, M., Schlegel, M. (2006). The fractional-order PID controller 
outperforms the classical one. Process control 2006. Pardubice Tech-
nical University, 1–6.

28.	 Serhiienko, S., Serhiienko, I. (2017). Performance enhancement of 
the relay automatic control system with a fractional-order control-
ler. 2017 International Conference on Modern Electrical and Energy 
Systems (MEES). doi: https://doi.org/10.1109/mees.2017.8248956 

29.	 Zagirnyak, M., Serhiienko, S., Serhiienko, I. (2017). Improvement of 
the qualitative characteristics of an automatic control system with a 
fractional-order PID-controller. 2017 18th International Conference 
on Computational Problems of Electrical Engineering (CPEE). doi: 
https://doi.org/10.1109/cpee.2017.8093062

DOI: 10.15587/1729-4061.2019.163278
DETERMINING THE INFLUENCE OF PARAMETERS 
FOR GAS-AIR FLOWS ON THE THERMAL PROCESS 
OF PRODUCING IRON ORE PELLETS (p. 43–54)

Vyacheslav Lobov
Kryvyi Rih National University, Kryvyi Rih, Ukraine

ORCID: http://orcid.org/0000-0001-6833-2819

characteristics of the process of turning-on the SRMs with various 
moments of inertia were obtained. Using the FOMCON MATLAB 
Toolbox, identification of the SRM turn-on process with the help of 
a fractional-order transfer function of second order was performed. 
Regression coefficient of the resulting model was 93–96 %.

For the obtained fractional-order transfer functions, a method of 
synthesis of a fractional-order PIλDμ controller optimized in terms of 
minimum integral square error of the transition function of the closed 
system of fractional-order control of objects was implemented. The 
FOMCON MATLAB Toolbox was used for synthesis of the PIλDμ 
controller.

Comparative analysis of the SRM turn-on processes in both open 
and closed control systems with a classical integer-order PID control-
ler and with a fractional-order PIλDμ controller was made. Use of the 
fractional-order PIλDμ controller in comparison with the classical 
integer-order regulator makes it possible to reduce overshoot from 
13.3 % to 2.64 %, increase speed of the closed ACS, decrease regula-
tion time from 1.48 s to 0.53 s while reducing variability of transient 
characteristics. The study results can be used to improve performance 
of closed systems for controlling angular velocity of the SRM.

Keywords: switched reluctance motor, identification, fractional-
order transfer function, control quality, fractional-order controller.
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We present the results of the study on changes in temperature of 
gas-air flows at the outlets from calcination zones and recuperation 
zones of a conveyor-calcination plant. We determined the influence 
of these temperatures on other technological zones.

We showed that that the average volume temperatures of 
gas-air flows from calcination and recuperation zones are the expo-
nential dependences on temperatures of gas-air flows above a layer 
of pellets in these zones. It was established that an increase in the 
speed of movement of calcination carts from 0.011 m/s to 0.06 m/s 
leads to a decrease in the average volume temperature of a heated 
gas-air flow by 1.7 times. An increase in the height of a pellet layer 
on calcination carts by 30 percent with constant gas permeability 
of this layer leads to an exponential decrease in the average volume 
temperature of a gas-air flow by 2.5 times at the outlet from the cal-
cination and recuperation zones. The average volume temperatures 
of gas-air flows decrease at the outlet of a pellets layer up to three 
times at a change in the pressure by 20 % in the calcination zone 
and at the constant movement speed of calcination carts of 0.049 
m/s, the height of a pellets layer of 450 mm and the porosity of a 
pellets layer of 0.45 m3/m.

We used a mathematical model to analyze a temperature mode 
of a gas-air flow at the outlet of the pellet calcination zone. The basis 
of the mathematical model was the relation between the inlets and 
outlets of technological zones of the plant by equations of gas dynam-
ics and heat exchange and mass transfer.

The study made it possible to develop and present an automated 
control system for a smoke exhauster for average volume tempera-
tures of gas-air flows at the outlet from the technological zones of 
calcination and recuperation of the plant. It is possible to use it under 
industrial conditions.

It improves thermal and gas-dynamic operation of technological 
zones of a conveyor calcination plant.

Keywords: conveyor plant, calcination zone, pellet layer, tem-
perature, pressure, gas-air flow control.
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was one order of magnitude less than the object’s order; part of the 
model responsible for generating a controlling force was considerably 
simplified; the disturbing influences of a tether-cable were not taken 
into consideration. Thus, the structural and parametrical uncertain-
ties were accounted for. The dynamics of ACS transient processes 
were studied based on computer implementation of the model of one-
dimensional motion of a remotely operated underwater vehicle as a 
third-order object taking into account the disturbing influence of a 
tether-cable. Results of computer experiment showed high dynamic 
accuracy of ACS under conditions of structural and parametrical 
uncertainties of the control object’s model under the influence of un-
certain disturbances of a tether-cable.

Keywords: automatic control system, method of minimization of 
local functionals, tethered underwater vehicle.
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Synthesis of automatic control systems (ACS) of nonlinear 
objects is a well-known scientific problem. The method of inverse dy-
namics makes it possible to synthesize high-precision ACSs of nonlin-
ear objects. However, under conditions of uncertainty, control quality 
is significantly compromised and ACS does not fulfill the set task. The 
result of present research is the further elaborated method of inverse 
dynamics for the synthesis of high-precision ACS of nonlinear objects 
under conditions of uncertainty. We have synthesized a generalized 
structure of the inverse control law as a basis for control of nonlinear 
objects under conditions of uncertainty. Under this structure, the 
inverse control law is built based on an imprecise inverse model of the 
object of control and contains an uncertain component of controlling 
influence to compensate for uncertainties. We have synthesized a law 
to compensate for uncertainties based on the method of minimizing lo-
cal functionals. It includes an imprecise model of the object of control 
and ensures that its output approaches the controlled magnitude. The 
compensation law makes it possible for ACS to operate under condi-
tions of uncertainty and, at the proper choice of reference models, to 
provide for a high dynamic accuracy in control over a nonlinear object. 
We have synthesized ACS of the vertical movement of a tethered re-
motely operated underwater vehicle. The synthesis was implemented 
based on an imprecise model of the object of control. The model’s order 
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The research results could be used primarily in the systems of 
closed control in DC motors with series excitation, as well as with 
objects in which power laws are observed.

Keywords: fractional calculus, regulators with fractional 
order of differentiation and integration, series excitation motor.
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We have synthesized and investigated fractional-order regula-
tors, which provide for a series of technological processes the best 
indicators for the quality of transient process, specifically DC motors 
with series excitation. Given the dependence of magnetic flux on the 
armature current and saturation of the magnetic system, a motor 
armature circuit turns into a system with significant nonlinear prop-
erties under static and dynamic modes. However, it can be described 
with high accuracy by the transfer function of fractional order. Ow-
ing to the appropriate fractional integral-differentiating regulators, 
it becomes possible to obtain the quality of transient processes that 
is better than when using classic methods.

We have considered standard methods to synthesize the coef-
ficients of regulators and established that such settings result in 
deterioration of transients due to the saturation of regulators, caused 
by power supply voltage limitation. Therefore, it has been proposed, 
for a closed circuit with different structures of fractional regulators, 
to use a genetic algorithm for determining the optimal values of the 
coefficients of regulators based on the criterion for the shortest time 
of first harmonization and minimum overshoot.

Experimental study into different structures of regulators has 
been performed conducted for settings on the module optimum 
and a fractional order of astatism from 0.35 to 1.5. Based on the 
results obtained, it can be argued that the best indicators are 
demonstrated by regulators at astatism 1+μco, 1.5. The overshoot 
is then actually less than 2 %. It has been also shown that astatism 
1+μco ensures high-quality of transient processes in the unsatu-
rated zone of magnetic system as well.
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eration characteristics of the selected signal transmission channels 
were obtained. To identify the dynamic properties of the GPU, 
a software product was developed in the MatLab environment, 
which in iterative mode allows each acceleration curve to be ap-
proximated by the transfer function, the order of which is selected 
by the user. The iterative mode allows the user to select the order of 
the polynomials of the numerator and denominator of the transfer 
function, and also to calculate the numerical values of the param-
eters of the selected transfer function. The software product was 
tested on industrial data obtained during normal start-up of the 
GPU. The obtained results can be used in the development of a new 
method for monitoring the reliability and diagnosing the technical 
state of automatic control systems (ACS) of the gas pumping units 
and its components. The essence of the method is that a change 
in the technical state of the ACS or GPU affects their dynamic 
properties, and this, in turn, causes a change in the parameters of 
the transfer functions, which can be recorded after a certain period 
of time. Determining the ranges of values of the transfer function 
coefficients for various technical states of different types of ACS 
and GPU, it will be possible to predict the period of their operation 
in the future. 

Keywords: gas pumping units, experimental studies, accelera-
tion characteristic, area method, technical condition, software prod-
uct, transfer functions.

Referenсes

1.	 Zamihovskiy, L., Slobodchikov, K. (2014). The regulation of au-
tomatic control systems at the level of gas «compressor plant – 
compressor station»: problems and solutions. Transport i hranenie 
nefteproduktov i uglevodorodnogo syr’ya, 1, 23–29. 

2.	 Zamikhovskyi, L. M., Zikratyi, S. V., Shtaier, L. O. (2017). Suchasnyi 
stan otsinky nadiynosti system avtomatyky hazoperekachuvalnykh 
ahrehativ. Naukovyi visnyk IFNTUNH, 2 (43), 79–88.

3.	 Kuzo, I. V., Sholoviy, Yu. P., Fliunt, O. R. (2013). Rozvytok meto-
div diahnostyky osnovnoho obladnannia kompresornykh stantsiy. 
Truboprovidnyi transport, 6 (84), 18–20.

4.	 Nishcheta, V. V. (2010). Shchodo klasyfikatsiyi system tekhnichnoi 
diahnostyky. Naftova i hazova promyslovist, 2, 47–52.

5.	 Harihara, P. P., Parlos, A. G. (2012). Fault diagnosis of centrifugal 
pumps using motor electrical signals. Centrifugal Pumps, 15–32.  
doi: https://doi.org/10.5772/26439 

6.	 Zanoli, S. M., Astolfi, G., Marczyk, J. (2012). Complexity-based meth-
odology for Fault Diagnosis: application on a centrifugal machine. 
IFAC Proceedings Volumes, 45 (12), 51–56. doi: https://doi.org/ 
10.3182/20120620-3-mx-3012.00060 

7.	 Parthasarathy, G., Mylaraswany, D., Uluyol, O. et. al. (2011). Readi-
ness Approach for Propulsion Engine LRUs. MFPT Applied Systems 
Health Management Conference. Virginia Beach, VA. 

8.	 Halimi, D., Hafaifa, A., Boualie, E. (2014). Maintenance actions plan-
ning in industrial centrifugal compressor based on failure analysis. 
Eksplotacja i Niezawodnosc – Maintenance and Reliability, 16 (1), 
17–21.

9.	 Marczyk, J. (2011). A New Theory of Risk and Rating. New tools for 
surviving in a complex and turbulent economy. Trento: Editrice, Uni 
service, 234. 

10.	 Albraik, A., Althobiani, F., Gu, F., Ball, A. (2012). Diagnosis of Cen-
trifugal Pump Faults Using Vibration Methods. Journal of Phys-
ics: Conference Series, 364, 012139. doi: https://doi.org/10.1088/ 
1742-6596/364/1/012139 

11.	 Huang, S. (2011). Immune Genetic Evolutionary Algorithm of 
Wavelet Neural Network to Predict the Performance in the Centrifu-
gal Compressor and Research. Journal of Software, 6 (5), 908–914. 
doi: https://doi.org/10.4304/jsw.6.5.908-914 

17.	 Heidarpoor, S., Tabatabaei, M., Khodadadi, H. (2017). Speed control 
of a DC motor using a fractional order sliding mode controller. 2017 
IEEE International Conference on Environment and Electrical En-
gineering and 2017 IEEE Industrial and Commercial Power Systems 
Europe (EEEIC / I&CPS Europe). doi: https://doi.org/10.1109/
eeeic.2017.7977822 

18.	 Tajbakhsh, H., Balochian, S. (2014). Robust Fractional Order PID 
Control of a DC Motor with Parameter Uncertainty Structure. 
International Journal of Innovative Science, Engineering & Tech-
nology, 1 (6), 223–229. Available at: http://www.ijiset.com/v1s6/
IJISET_V1_I6_37.pdf

19.	 Petras, I. (2011). Fractional Derivatives, Fractional Integrals, and 
Fractional Differential Equations in Matlab. Engineering Education 
and Research Using MATLAB. doi: https://doi.org/10.5772/19412 

20.	 Das, S., Pan, I. (2012). Fractional Order Signal Processing. 
SpringerBriefs in Applied Sciences and Technology. Springer.  
doi: https://doi.org/10.1007/978-3-642-23117-9 

21.	 Marushchak, Y. Y., Kopchak, B. L. (2017). Synthesis fractional order 
controllers for electromechanical systems. Elektrotekhnichni ta 
kompiuterni systemy, 25, 26–33. Available at: http://nbuv.gov.ua/
UJRN/etks_2017_25_6

22.	 Busher, V., Aldairi, A. (2018). Synthesis and technical realization of 
control systems with discrete fractional integral-differentiating con-
trollers. Eastern-European Journal of Enterprise Technologies, 4 (2 
(94)), 63–71. doi: https://doi.org/10.15587/1729-4061.2018.139892 

23.	 Kuvshinov, A. A. (2009). Teoriya elektroprivoda. Ch. 1. Orenburg, 197.
24.	 Rutkovskaya, D., Pilin’skiy, M., Rutkovskiy, L. (2006). Neyronnye 

seti, geneticheskie algoritmy i nechetkie sistemy. Moscow, 452.

DOI: 10.15587/1729-4061.2019.163113
EVALUATION OF DYNAMIC PROPERTIES OF GAS 
PUMPING UNITS ACCORDING TO THE RESULTS OF 
EXPERIMENTAL RESEARCHES (p. 73–81)

Mykhailo Gorbiychuk 
Ivano-Frankivsk National Technical University of Oil and Gas, 

Ivano-Frankivsk, Ukraine
ORCID: http://orcid.org/0000-0002-8586-1883

Olena Zamikhovska 
Ivano-Frankivsk National Technical University of Oil and Gas, 

Ivano-Frankivsk, Ukraine
ORCID: http://orcid.org/0000-0003-0775-0472

Leonid Zamikhovskyi 
Ivano-Frankivsk National Technical University of Oil and Gas, 

Ivano-Frankivsk, Ukraine
ORCID: http://orcid.org/0000-0002-6374-8580

Serhii Zikratyi 
Ivano-Frankivsk National Technical University of Oil and Gas, 

Ivano-Frankivsk, Ukraine
ORCID: http://orcid.org/0000-0002-8004-3339

Lidiia Shtaier 
Ivano-Frankivsk National Technical University of Oil and Gas, 

Ivano-Frankivsk, Ukraine
ORCID: http://orcid.org/0000-0003-1013-9869

Experimental studies of the dynamic properties of gas pumping 
units (GPU) of various types, which allowed us to obtain GPU 
acceleration curves and determine the parameters of the transfer 
function through various transmission channels of input effects, 
are conducted. For this, a method and a software product were de-
veloped for implementing the procedure for determining the areas 
of the k orders through the moments of the auxiliary function. As a 
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