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The object of research is the process of digital signal pro-
cessing. The subject of research is methods of synthesis of
digital filters with a finite impulse response based on a genetic
algorithm. Digital filtering is one of the tasks of digital signal
processing. FIR filters are always stable and provide a con-
stant group delay. There are various methods for synthesizing
digital filters, but they are all aimed at synthesizing filters with
a direct structure.

One of the most problematic areas of a digital filter with
a direct structure in digital processing is the high sensiti-
vity of the filter characteristics to inaccuracies in setting the
filter coefficients. Genetic algorithm-based filter synthesis
methods use an ideal filter as the approximated filter. This
approach has a number of disadvantages: it complicates the
search for an optimal solution; computation time increases.

The study used random search method, which is the basis
of genetic algorithm (used for solving optimization prob-
lems); theory of digital filtering in filter analysis; numerical
methods for modeling in a Python program.

Prepared synthesis method FIR filter with the cascade
structure, which is less sensitive to the effect of finite bit
width. Computation time was reduced. This is due to the fact
that the proposed method searches for the most suitable filter
coefficients based on a genetic algorithm and has a number of
features, in particular, it is proposed to use a piecewise-linear
function as an approximated amplitude-frequency response.

This makes it possible to reduce the number of populations
of the genetic algorithm when searching for a solution. The
synthesis of an FIR filter with a cascade structure based on
a genetic algorithm showed that for a 24-order filter it took
about 30—40 generations to get the filter parameters close to the
optimal values. In comparison with classical methods of filter
synthesis, the following advantages are provided: calculations
of the coefficients of a filter with a cascade structure directly,
the possibility of optimizing coefficients with limited bit depth.

Keywords: genetic algorithm, FIR filter, cascade structure
of digital filter, standard deviation, piecewise-linear function.

References

1. Zubarev, Yu. B., Vityazev, V. V,, Dvorkovich, V. P. (1999). Tsi-
frovaya obrabotka signalov — informatika realnogo vremeni.
Tsifrovaya obrabotka signalov, 1, 5-17.

2. Mitchell, M. (1998). An Introduction to Genetic Algorithms.
London: MIT Press, 158. doi: http://doi.org/10.7551 /mitpress/
3927.001.0001

3. Mutingi, M., Mbohwa, C. (2017). Grouping Genetic Algorithms.
Advances and Applications. Switzerland: Springer International
Publishing, 243. doi: http://doi.org/10.1007/978-3-319-44394-2

4. Rabiner, L. (1978). Teoriya i primenenie tsifrovoy obrabotki sig-
naloov. Moscow: Izdatelstvo «Mir», 848.

5. Proakis, J., Manolakis, D. (2013). Digital Signal Processing. Lon-
don: Pearson, 1019.

6. Yukhimenko, B., Gulyaeva, N. (2018). Metody optimizatsii i issle-
dovaniya operatsiy. Kyiv: Izdatelstvo «Feniks», 204.

7. Thakare, V. V, Sahu, R. K. (2015). A Genetic Algorithm for
Optimization of MSE & Ripples in Linear Phase Low Pass FIR
Filter & Also Compare with Cosine Window Techniques. Interna-
tional Journals Digital Communication and Analog Signals, 1,9—-15.

8. Sahu, R. K., Thakare, V. V. (2015). Comparative Designing of
Optimal FIR Filter using Parks-McClellan & Genetic Algo-
rithm. International Journal of Computer & Communication Engi-
neering Research, 3, 46—49. Available at: http://www.ijcaonline.
ijecer.org/index.php/ojs/article/download /162,77

9. Karaboga, N., Cetinkaya, B. (2004). Optimal design of minimum

phase digital fir filters by using genetic algorithm. 3rd Inter-

national Conference on Electrical and Electronics Engineering,

176—179. Available at: https://www.emo.org.tr/ekler/cf9d6b-

d14a20958 ek.pdf

Solonina, A. I. (2018). Tsifrovaya obrabotka signalov v zerkale

MATLAB. Saint Petersburg: Izdatelstvo «<BKHV», 560.

Cheng, J. R., Gen, M. (2020). Parallel Genetic Algorithms with

GPU Computing. Intechopen, 26. doi: http://doi.org/10.5772/

intechopen.89152

10.

11.

DOI: 10.15587/2706-5448.2021.237451

ANALYSIS OF INNOVATIVE TECHNOLOGIES AND
IDENTIFICATION OF NEW INFORMATION TOOLS FOR
EFFECTIVE ACTIVITIES OF ENTERPRISES ON THE
EXAMPLE OF THE FINANCIAL MARKET OF UKRAINE

pages 12-15

Tatyana Rudyanova, PhD, Associate Professor, Department
of Computer Science and Software Engineering, University of
Customs and Finance, Dnipro, Ukraine, e-mail: rudyanova@i.ua,
ORCID: https://orcid.org/0000-0002-8685-4132

Oksana Lebid, PhD, Associate Professor, Department of Com-
puter Science and Software Engineering, University of Customs
and Finance, Dnipro, Ukraine, ORCID: https://orcid.org/0000-
0001-5346-4464

The object of research is modern innovative information
technologies as a factor in market transformation. The sub-
ject of research is the theoretical and methodological foun-
dations of the use of financial technologies in the financial
sector of the economy. One of the important problems for the
world financial market today is to increase the efficiency of its
functioning through the introduction of modern management
methods based on innovative information technologies. The
most problematic areas is the use of proprietary software. The
importance of the latter factor is increasing every year due to
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the strengthening of legislative requirements and pressure
from rightholders. That is why it is advisable to offer the
Blueshift platform, which will help expand the capabilities
and functions of financial and economic activities.

The study used methods of collecting, processing and
interpreting information about innovative financial pro-
ducts, and theoretical generalization, analysis of definitions,
comparative analysis, concretization and systematization of
modern financial technologies, observation and visual presen-
tation of the analysis results.

The main hypothesis of the study is the assumption that
the use of modern innovative information platforms will al-
low active users to increase the efficiency of making ready-
made decisions when solving problems arising in the financial
sector of the economy. It is impossible to confirm this hy-
pothesis without a detailed analysis of financial technologies,
as well as innovations associated with modern open source
systems, which allow market participants to reduce costs
and maximize the likelihood of data protection. In paper, it
was proposed to use the Blueshift platform for research and
implementation of systematic investment strategies based on
its built-in capabilities. The advantages and disadvantages
of using the Blueshift platform as a «platform as a service»
are analyzed. Thanks to this innovation, such advantages in
functionality as information security, ease of adaptation, and
economic benefits can be obtained.

Keywords: innovative processes, information technology,
financial market, visual programming, open source, Blueshift
platform.
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The object of research is the control system for the pyro-
lysis reactor of agricultural waste (plant biomass). The sub-
ject of research is the stability and the value of the calorific
value of synthesis gas formed by pyrolysis of plant biomass.
The biggest problem of the technological object (the py-
rolysis reactor of agricultural waste) is the high sensitivity
of the heating value of synthesis gas to disturbances in the
composition of plant biomass. This sensitivity is expressed
as a square law of the amount of oxidant required to achieve
a high calorific value. Another problem is the deviation of cer-

tain time constants of the control object, caused by changes
in the chemical composition of the plant biomass.

The built control system provides a high calorific value
of the generated syngas by determining the composition
of the waste, pyrolysis by determining the composition
of the generated syngas in a separate isoenthalpic device,
and stabilizes it. Information on the composition of raw
materials allows to calculate the optimal parameters for the
pyrolysis process, and, accordingly, update the controller’s
task. This information also makes it possible to compen-
sate for changes in the time constants of the control object
caused by changes in the chemical composition of raw
materials, which made it possible to achieve a high robust-
ness of the system. Compensation for these changes was
carried out by training a regression polynomial. The train-
ing was carried out on test sets of time constant deviations.
The resulting polynomials were used for convolution with
membership functions of a fuzzy controller. Such a convolu-
tion made it possible to obtain the following membership
functions that ensure compliance with the control quality
parameters close to those obtained without deviations in
the time constants.
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Simulation of the constructed control system showed
a significantly reduced sensitivity of the calorific value to the
composition of raw materials, and also revealed a low sensi-
tivity of the control quality from the deviations of the time
constants of the control object caused by disturbances in the
chemical composition of the waste.

The method by which the control system for the pyrolysis
reactor was built differs from the existing ones in that the use
of information on the composition of the pyrolyzed substance
is used to accurately calculate the optimal values of the pyroly-
sis parameters, as well as to mutate the membership functions
of the fuzzy controller. The method can be used in other similar
systems designed for the pyrolysis of organic substances in
order to expand their scope. In particular, for the integration
of such systems into technological objects, they are more sensi-
tive to deviations in the calorific value of the gas used as fuel.

Keywords: pyrolysis reactor, control system, fuzzy con-
troller, system robustness, control quality.
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Military radio communication systems are the basis of
special purpose control systems and the object of the enemy’s
primary influence. Therefore, the issue of increasing the
noise immunity of military radio communication systems is
important and needs further research. Thus, the object of
the research was chosen to be a military radio communica-
tion system. Maintaining a given level of noise immunity
for military radio systems is one of the key issues in radio
resource management, the effective management of which
allows the use of the entire suitable frequency range for the
transmission (reception) of electromagnetic energy by radio
electronic devices. A number of works have been devoted to
the ways search for increasing the noise immunity of military
radio communication systems. One such way is to develop
new (improve existing) approaches for assessing the ef-
fectiveness of military radio interference management. This
work solves the problem of improving the method of multi-
criteria management effectiveness evaluation of the structure
and parameters of the military radio systems noise protection.

The scientific problem is solved by the devices of mul-
ticriteria estimation of the of noise protection level of the
military radio communication system, graphic display of the
executed and not executed tasks, the aggregation scheme of
formation of the integrated estimation of noise protection.
The research used scientific methods of analysis and synthe-
sis, also the theory provisions of signal-code structures and
the provisions of the complex technical systems theory.

The peculiarity of the proposed improvement of the
methodology is the multi-criteria assessment of the noise
immunity level of the military radio communication system
in the conditions of radio electronic conflict. The proposed
technique allows:

— to evaluate the effectiveness of noise protection ma-
nagement;

— to substantiate the optimal configuration of the mili-
tary radio communication system in solving the problems
of noise protection management in the conditions of radio
electronic conflict;

— to identify the ways to increase noise immunity at the
stage of operational management of the military radio com-
munication system in the conditions of electronic conflict.

The results of the research should be used in assessing the
effectiveness of management of noise protection of military
radio communication systems and determining the optimal
structure and parameters of military radio systems.

Keywords: military radio communication, multicriteria
evaluation, radio electronic conflict, destructive influence,
noise protection, radio resource, signal-code constructions.

References

1. Shishatskiy, A. V., Bashkirov, O. M., Kostina, O. M. (2015).
Development of integrated communication systems and data
transfer for the needs of the Armed Forces. Weapons and military
equipment, 1 (5), 35-39.

2. Romanenko, I. O., Shyshatskyi, A. V., Zhyvotovskyi, R. M., Pet-
ruk, S. M. (2017). The concept of the organization of interaction
of elements of military radio communication systems. Science

and Technology of the Air Force of the Armed Forces of Ukraine,
1,97-100.

3. Hurskyi, T. H. (2018). Napriamky pidvyshchennia zavadozakhysh-
chenosti viiskovykh radiomerezh klasu MANET. Priorytetni napri-
amky rozoytku telekomunikatsiinykh system ta merezh spetsialnoho
pryznachennia. Zastosuvannia pidrozdilio, kompleksio, zasobiv zovi-
azku ta avtomatyzatsii v operatsii Obiednanykh syl, 13—19.

4. Romanenko, 1., Zhyvotovskyi, R., Petruk, S., Shishatskiy, A.,
Voloshin, O. (2017). Mathematical model of load distribution
in telecommunication networks of special purpose. Information
Processing Systems, 3, 61-71. doi: http://doi.org/10.30748/
501.2017.149.13

5. Zhuk, O. V,, Romaniuk, V. A, Sova, O. Ya. (2008). Systema
upravlinnia taktychnymy sensornymy merezhamy. Zbirnyk nau-
koovykh prats VITI NTUU «<KPI», 2, 88-96.

B. Sokolov, K. O., Hudyma, O. P,, Tkachenko, V. A., Shyiatyi, O. B.
(2015). Main directions of creation of IT infrastructure of the
Ministry of Defense of Ukraine. Zbirnyk naukooykh prats Tsentru
voienno-stratehichnykh doslidzhen, 3 (6), 26—-30.

7. Kuvshynov, O. V. (2009). Adaptyvne upravlinnia zasobamy zava-
dozakhystu viiskovykh system radiozviazku. Zbirnyk naukoovykh
prats VIKNU, 17, 125-130.

8. Shaheen, E. M., Samir, M. (2013). Jamming Impact on the Per-
formance of MIMO Space Time Block Coding Systems over
Multi-path Fading Channel. REV jJournal on Electronics and
Communications, 3 (1-2), 68—72. doi: http://doi.org/10.21553/
rev-jec.56

9. Abdukhalil, T., Yadgarova, N. (2018). Study of the Application
of Noise Immunity in Radio Communication Systems for Spe-
cial Courses. Bioprocess Engineering, 2 (2), 20—23. doi: http://
doi.org/10.11648/j.be.20180202.11

10. Makarenko, S. I. (2017). Prospects and Problems of Develop-
ment of Communication Networks of Special Purpose. Systems
of Control, Communication and Security, 2, 18—68. Available at:
http://sces.intelgr.com/archive/2017-02,/02-Makarenko.pdf

11. Khan, M. N,, Jamil, M. (2016). Adaptive hybrid free space opti-
cal/radio frequency communication system. Telecommunication
Systems, 65 (1), 117-126. doi: 7http://doi.org/10.1007 /s11235-
016-0217-8

12. Adrat, M., Ascheid, G. (2015). Special Issue on Recent Innova-
tions in Wireless Software-Defined Radio Systems. Journal of
Signal Processing Systems, 78 (3), 239-241. doi: http://doi.org/
10.1007 /s11265-014-0968-y

13. Oshmarin, D. V. (2010). Raspredelenie kanalnykh resursov
v setyakh kognitivnogo radio na osnove teorii igr. Biznesinfor-
matika, 4 (14), 38—45.

14. Redi, J., Ramanathan, R. (2011). The DARPA WNaN network-
architecture. Proc. of the Military Communications Conference
(MILCOM’2011), 2258-2263. doi: http://doi.org/10.1109/
milcom.2011.6127657

15. Voronin, A. N,, Ziatdinov, Yu. K., Kozlov, A. 1. (1999). Vektornaya
optimizatsiya dinamicheskikh sistem. Kyiv: Tekhnika, 284.

DOI: 10.15587/2706-5448.2021.237455

ANALISYS OF TEACHING ELEMENTS ON TECHNICAL
AND MATHEMATICAL DISCIPLINES IN MODERN
DISTANCE EDUCATION

pages 28-32

Andrii Biziuk, PhD, Associate Professor, Department of Media
Systems and Technologies, Kharkio National University of Radio
Electronics, Kharkiv, Ukraine, e-mail: andrii.biziuk@nure.ua,
ORCID: http.//orcid.org/0000-0001-9830-9206

64

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 4/2(60), 2021



I55N 2664-9969

ABSTRACTS AND REFERENCES: SYSTEMS AND CONTROL PROCESSES ﬁ

Valerii Biziuk, PhD, Associate Professor, Department of Ad-
vanced Mathematics, O. M. Beketov National University of
Urban Economy in Kharkiv, Kharkio, Ukraine, ORCID: https.//
orcid.org/0000-0003-1235-9881

Tetiana Shakurova, Assistant, Department of Media Sys-
tems and Technologies, Kharkio National University of Radio
Electronics, Kharkio, Ukraine, ORCID: https.//orcid.org/0000-
0002-7232-6611

The object of research is the quality of teaching techni-
cal and mathematical disciplines in modern distance educa-
tion. One of the most problematic areas is communication,
dialogue between a teacher and a student, personality prob-
lems in the teacher-student dyad, and the effectiveness of
feedback. The idea of distance learning, obviously, is that
the interaction between teacher and student takes place in
a virtual space. The more efficiently this interaction is built by
using a variety of techniques, methods, the better a teaching
process. Distance teaching is essentially a person-centered
form of education. This is a separate modern educational
technology that provides a choice for the teacher, the ability
to select educational material depending on the information
needs of students.

In the course of the study, the main possibilities for
improving the effectiveness of feedback between the stu-
dent and the teacher and the forms of implementing such
communication were considered. The organizational and
pedagogical conditions for the use of the system of certain
elements of distance learning in the process of vocational
training have been substantiated. Modern information tech-
nologies and innovative teaching methods in training spe-
cialists are described. It is proposed to use more actively
such elements as an interactive whiteboard, interactive
processing of students’ statements during a survey, both
in the form of tests or a forum, and in the form of a «word
cloud». The use of these interactive elements has proven itself
in practice.

As a tool for objective assessment of the level of feedback,
a comparative analysis of statistical data is proposed, which
concerns the distribution of marks at the beginning and at
the end of the distance learning course. This data can also
be interpreted as an indicator of the quality of teaching. In
particular, the analysis of school preparation of students
for mastering mathematical disciplines in higher education
was carried out. Comparative analysis substantiated, in par-
ticular, the need for additional classes for students with poor
preparation.

Keywords: distance education, mathematical disciplines,
technical disciplines, teaching quality, teacher-student dia-
logue, feedback.
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The object of research is hard alloys with a morphology
of the carbide phase skeleton structure, in which particles
contact with each other, and the gaps between them are filled
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with a binder phase. The mechanical and service characteris-
tics of such materials depend on the degree of development of
the skeleton structure.

One of the most problematic areas is the lack of non-
destructive methods for determining the parameters of the
structure. The introduction of such techniques will allow
obtaining objective information on the structure of the
material and using it to evaluate the quality of products. In
the course of the study, the parameters of the scattering of
elastic vibrations in inhomogeneous media were determined.
The main hypothesis of the study is the assumption that the
processes of energy dissipation occur both in the structural
elements themselves (carbide grains and bond areas) and
at their boundaries. Therefore, the evaluation of dissipation
processes will allow obtaining a quantitative estimation of
the alloys structure parameters, and will allow assessing the
quality of the material. The following characteristics were
chosen as the parameters characterizing the propagation of
ultrasonic oscillations: the speed of the oscillations propaga-
tion, the scattering background level in relation to the am-
plitude of the bottom reflection, the oscillations attenuation
coefficient. The parameters were determined and compared
with the characteristics of the quality of the products and the
parameters of the microstructure, which were determined by
the methods of quantitative metallography and the statistical
characteristics of the relationship between the parameters,
were determined.

As a result, new quality control procedures for carbide
products have been developed. The contiguity characteristics
of the carbide skeleton of the sintered cemented carbide were
determined by measuring the propagation speed of ultra-
sonic oscillations. The assessment of the level of porosity with
a pore size of less than 1 mm was carried out according to the
results of measuring the relative amplitude of the background
scattering of ultrasonic oscillations.

The proposed methods are non-destructive and are car-
ried out in one cycle with ultrasonic flaw detection, to
which 100 % of the products are subjected. These techniques
have been introduced in the production of carbide rolls by
the method of controlled hot vacuum pressing. They have
become an integral part of the quality control system for
carbide rolls.

Keywords: hard alloys, carbide grains, binding areas,
skeleton structure, heterogeneous materials, ultrasonic oscil-
lations, energy absorption, oscillations attenuation, porosity,
particle conglomerates.
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The object of research is the military radio communication
system. One of the problems in improving the effectiveness
of military radio communication systems is the correct de-
scription of the movement process in them. Efficient routing
protocols are only possible if reliable information on network
topology for network nodes is available. Thus, with this in-
formation, packets can be forwarded correctly between the
sender and the recipient. Given that the mobility of individual
nodes is insignificant in special wireless networks, nodes in the
network show the mobility properties of a group of nodes. This
observation is directly related to the very existence of military
wireless networks with the ability to organize themselves, that
is, to support group cooperation and group activities. In this
work the problem of analysis (decomposition) of the mobility
models of military radio communication networks with the
possibility of self-organization is solved. The classification of
mobility patterns, the description of individual mobility mo-
dels and the analysis of various aspects currently available, as
well as those properties lacking in the attempt to simulate the
movement of individual nodes, have been carried out. During
the research, the analysis of random, semi-deterministic and
deterministic models was carried out. The advantages and
disadvantages of the above models have been identified.

In the course of the research, the authors of the work used
the main principles of the theory of mass service, the theory of
automation, the theory of complex technical systems, as well
as general scientific methods of knowledge, namely analysis
and synthesis.

The research results will be useful in:

— synthesis of mathematical models of node mobility;

— evaluation of the effectiveness of the science-based tool
for assessing the mobility of nodes;

— validation of recommendations to improve the effi-
ciency of mobile radio networks;

—analysis of the radio-electronic situation during the
conduct of military operations (operations);

— creating advanced technologies to improve the effi-
ciency of mobile radio networks.

Keywords: routing protocols, mobility models, Ad Hoc
Networks, data transmission systems.
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The object of research is the electronic learning system.
The subject of the research is the method of using microser-
vices in the construction of online systems. One of the most
problematic areas in the development of high-load online
systems is the coordination of all microservices in a single
system and the distribution of the load on hardware resources
at critical indicators of system utilization. This leads to the
complication of the process of development, implementation
and operation of the training system, as well as high require-
ments for the personnel who will support the operation of
the system.

In the research, during the transition from the monolithic
architecture of the e-learning system to the microservice ar-
chitecture, the main indicators of the server hardware and the
average response time to user requests were monitored. These
indicators were fundamental when setting up the system as
a whole and balancing the load during its operation.

The proposed method for the implementation of the
system can significantly reduce the hardware requirements
and reduce the response time of the system under high load
conditions (from 10,000 unique users per unit of time). Also,
this method greatly simplifies the development and modifica-
tion of online systems that use a large number of different
user roles and differentiation of levels of access to the system.

The obtained results of the approbation of the method
allow to consider it an effective tool for the development of
online learning systems with multivariate access to educa-
tional materials. Unlike existing monolithic architects, the
proposed method allows to manage system resources and ap-
ply new settings without rebooting, which allows to ensure
the continuity of system operation. As a justification for this
method, options for the implementation of online training
systems and load balancing settings are proposed. The ma-

nagement of load balancing in the microservice architecture
of the implementation of online systems is based on the
analysis of the load indicators of processor cores and the use
of RAM by system services.

Keywords: monolithic architecture, microservice architec-
ture, e-learning system, multivariate access, load balancing.
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The object of research is the hardware-software complex of
learning Braille. The research is aimed at the analysis of the use
of the system of automatic change of modes of the hardware-
software complex depending on the results of the user’s tasks.

As part of the development of the project for the imple-
mentation of hardware and software for the training of the
visually impaired in Braille, there is a need to analyze the op-
eration of the updated control system for the order of output
of letters. The solution was a software bridge that connects
devices to a remote database server via smartphones, where
learning results are stored. To solve this problem, the algo-
rithm for changing the modes of letter output was modified,
the module of connection of the hardware and software com-
plex with the phone was implemented, the file structure for
information transfer to the database was developed.

After the introduction of updates in the hardware and
software complexes of users, an analysis of the training was
conducted. Statistics were collected according to the follow-
ing parameters: selected language, type of game, correct and
user answers, mode of output of letters, date-time of answer
and operation of changing of the mode of output of letters. The
analysis used data on the first and last states of the mode of
output of letters for one day without reference to games and
languages. The research was conducted over 30 calendar days
for 100 users, but the data were reduced to 15 days, as some
users were not study every day, and the day of study was taken.

The research showed a tendency to change learning to
groups of letters of the highest complexity. Less than a third
of users stayed at the first level, which provides for the next
update of the software to collect data on the age of the user,
because children under 5 years do not learn the letters of the
third group of complexity.

Keywords: hardware and software complex, Braille, tac-
tile font, education for the visually impaired, game forms of
education.
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The object of research is the processes of road network
management. The main hypothesis of the study is the applica-
tion of optimization methods to the road asset management
program, which allows to implement a road maintenance
strategy, which includes a set of measures involved in ensur-
ing and maintaining roads at the appropriate operational
level. In general, the sequence of asset management begins
with the definition of objectives, policy of road administra-
tions and the available budget. According to this starting
point, data collection, performance monitoring, analysis of
options and optimization programs, selection and imple-
mentation of a set of projects are performed. The goals and
objectives of road project management depending on the
category are considered. The model of strategic planning of
the program on management of a network of highways is of-
fered and the modern architecture of model is constructed.
The main approaches to the optimization of the road asset
management program are identified. The target function for
the optimization model is proposed, which is to minimize
the cost of maintenance of the road network and defines
the goals to be achieved in the optimization process. The
optimization model is a mathematical description designed
to compare alternative strategies and identify the relative
benefits of each strategy according to the assigned decision
criteria, such as safety, cost, environment and others. The
main idea and goal of road network management projects
is to improve maintenance practices and policies and thus
improve the condition of the network, or maintain it at the
current level, taking into account resource constraints. The
results of program optimization have practical value and
can be used to manage road repair and operation projects
depending on:

— defined project goals and plans, including scheduling,
budgeting, planning, established efficiency requirements and
selection of project participants;

— maximizing the efficient use of resources;

— implementation of functions of coordination and con-
trol, planning, design, evaluation, conclusion of contracts and
implementation of projects under contracts.

Keywords: optimization method, control program, road
project, road network.
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PO3POBKA METOJY CHHTE3Y KIX-PUIETPIB 3 KACKATHOX0 CTPYKTYPOH HA BA3I FEHETHYHOI'0 AJITOPHTMY  cropinku 6-11

Metpocax P. B, Yyxos B. B, Nlerpocax A. P.

OG6'exTOM J0CHIKEHH S € T1poliec udPoBOi 060POOKN CUTHAIIB, TIPEIMETOM JOC/IIZKEHHST — METOAN CUHTe3Y 1UMPOBUX (BIIBTPIB 3 KIHIEBOWO
IMITYJIBCHOTO XapaKTEePUCTHKOIO Ha 6a3i renernyroro aaroputmy. Ludposa diasrpartist — ofte i3 3aBnanb 1udposoi 06podkn curnary. KIX-diasrpu
€ CTIIKNMN 3aBsK/1 Ta 3a0€311e4y0Th IOCTIHY PYIOBY 3aTPUMKY. [CHYIOTD pi3Hi MeTou cuHTe3y 1dpoBUX (hiNBTPIB, ajle BCi BOHU CIIPSMOBaHi Ha
cuHTe3 (BiTBTPIB 3 MPSIMOI0 CTPYKTYPOIO.

OpruM 3 Hai6LIbI TTPOGIEMHIX MicIib 1M(POBOTO (hiIbTpa 3 IPSIMOIO CTPYKTYPOIO B 11(hpoBiil 06pobILi € BUCOKA Yy TINBICTb XapaKTEPUCTUK (DiJIbT-
pa /1o HeToYHOCTI 3a/1aiHs KoedilieHTiB (imbrpa. Metoan cunTe3y (DITBTPIB Ha OCHOBI TEHETUYHOTO AJITOPUTMY BUKOPUCTOBYIOTH i/lealbHUil (hissTp
B SIKOCTI TAKOT'O, 110 AIIPOKCUMYEThCsL. TAKMIA M/IXi/l Ma€ Psijl HEAOMIKIB: YCKIIAJHIOETHCSI TIOIIYK ONTUMAIBHOTO PIllleHHsT; 361IBIIYETHCS YaC 00UNCIIEHb.

B xozi rocatizizkeHHST BAKOPUCTOBYBAJIMCS: METO/I BUTIA/IKOBOTO TIOMIYKY, SIKMi JIEKUTh B OCHOBI T€HETUYHOTO aJITOPUTMY (TIPU3HAYEHUI /LIS BU-
pillieHHs 3aB/IaHb ONTUMI3aILi1); Teopist UdpPoBoi (hinbrpallii mpu aHamisi (HiABTPiB; YMCENbHI METOAN P MOIETIOBAHHI B Iporpami Ha MoBi Python.
Orpumano mertoj cuntedy KIX-dinbsrpa 3 KackajiHOIO CTPYKTYPOIO, SIKUIT MEHII 4yTJNBUI /10 eeKTy KiHIeBOl po3psiaHocTi. Biamocs 3unsnTy yac
obuncsienb. [le TI0B'3aHO 3 TUM, 110 3alIPOIIOHOBAHNUIT METOJl BUKOHYE MOIIYK HAROLIbII IPUAATHUX KOedillieHTIB (isbTpa HA OCHOBI FeHETUYHOTO
JITOPUTMY Ta Ma€ Psijl 0COOIMBOCTEN, 30KpeMa, B SIKOCTI aMILITY/[HO-4aCTOTHOI XapaKTEPUCTHKH, 1[0 AllPOKCUMYETHCS, 3alIPOIIOHOBAHO BUKOPUCTO-
BYBATH KyCOYHO-JIHIIHY (DyHKIILiO.

3aB/IsKU 1IbOMY 3a0€311e4y€ThCS MOKJIUBICTD 3HUSUTH KiJIbKICTb TIOIYJISIIN FeHeTUYHOTo ajaroputmy npu toyit pimentst. Cunres KIX-dinsrpa
3 KaCKaIHOIO CTPYKTYPOIO Ha 6a3i FeHEeTUYHOr0 aJITOPUTMY MOKa3aB, 10 /1 (GiabTpa 24 mopsiaky 3uan00mnocs 6msbko 30—40 moKoinb, 1od oTpuMaTi
napameTpu (hiabrpa, 6In3bKi 10 ONTUMATBHUX 3HAYEHD. Y MOPIBHSAHHI 3 KIACMYHUMU METOIAMU CHHTe3Y (DiIbTPiB 3a0e3euyoThCs HACTYITHI epeBar:
obuncenHst KoeilieHTiB (hiabTpa 3 KaCKaJHOIO CTPYKTYPOIO GE3I10CEePeIHbO, MOKIUBICTD ONTHMI3aIli KOehIllieHTIB 3 0OMEKEHOI0 PO3PSIIHICTIO.

Kmouosi cnoBa: renernunmii anroput™, KIX-dinerp, kackagna crpykrypa mudpoBoro ¢Ginbsrp, cepeHbOKBa/I[paTUUHE BiJIXMJICHHS, KYCOYHO-
niniiina GyHKIis.

DOI: 10.15587/2706-5448.2021.237451
AHAJII3 IHHOBALTHHKX TEXHOMOITH TA BHAB/EHHA HOBUX IHPOPMALIHHUX IHCTPYMEHTIB EPEKTHBHOI MIANLHOCTI
MANPHEMCTB HA NMPHKNARI PIHAHCOBOrO PHHKY YKPATHM  cropinku 12-15

Pynsaxoga T. M., Ne6igs 0. H0.

O6’eKTOM OCTI/KeHHST € cyvacHi iHHOBaIiiiHi indopmariitai Texuooril sk daxrop Tpancdopmarii dinarcosoro punky. [Ipemverom mo-
CJI/PKEHHS € TeOPeTHKO-MEeTO/I0JI0TIUHI 3aca/in BUKOPUCTAHHS (hiHAHCOBUX TeXHOJIOTiH B (hiHaHCOBOMY ceKTOpi eKoHOMiKM. OHIEI0 3 BasKJIMBUX
pobJieM Jist CBITOBOrO (hiHAHCOBOTO PUHKY CHOTOAHI € MiZABUIIEHHs e(heKTUBHOCTI HOro (hyHKI[OHYBAHHST 32 0IIOMOTOIO BIPOBA/UKEHHSI CYJaCHIX
METO/LiB YIIPABJIiHHS, 3aCHOBAHKX Ha iHHOBaIITHUX iHdOopMaliiiHnx Texuosorisx. Hailbiibin mpobieMHIM MiCIieM € 3aCTOCYBaHHSI IIPOIPIETAPHOTO
MPOrpaMHOro 3abesnedents. BaKIMBICTb OCTAHHBOTO YNHHUKY 3 KOXKHUM POKOM 3POCTAE B 3B’3KY 3 TIOCHJIEHHIM BUMOT 3aKOHOJIABCTBA Ta TUCKY
3 60Ky npasoBaactukis. Came TOMy J01IbHO 3anipononyBaTy miarhopmy Blueshift, sika Gy/e crpusiti po3impeHio MOKIMBOCTEH Ta BUKOHY BAHIX
GyHKIi# hiHaHCOBO-EKOHOMIUHOI JIISATBHOCTI.

B xozi ociIsKEHHS BUKOPUCTOBYBAIUCsT MeToM 300py, 06poOKHM Ta iHTeprperatii iHdopMmailii moso iHHOBaIiiHUX (HiHAHCOBUX MPOLYKTIB,
a TAKOXK TEOPeTUYHe y3araJbHeHHs, aHaJli3 BU3HAYEHD, [IPOBE/ICHHS [10PIBHAIBHOIO aHa/Ii3y, KOHKPeTU3allis Ta cucreMaTusallis cyyacHux (inaHnco-
BUX TEXHOJIOTiH, CIIOCTEPeKEeHHS Ta HAOUHE IIPECTABICHHS Pe3yIbTaTiB aHATi3Yy.

OcHoBHa TinoTe3a JOCTiHKEHHS TI0JIATaE B IIPUITYIIEHH], 1[0 BUKOPUCTAHHS CyYacHIX IHHOBALIHIX iHpopManiiiHIX n1aT(opM 103BOIUTD AKTHB-
HUM KOPUCTYBayaM HiABUIINTH e(DeKTUBHICTb IIPUHHATTS FOTOBUX PillleHb IIPU PO3B’SA3aHi 3aB/IaHb, 1110 BUHUKAIOTD Y (hiHAHCOBOMY CEKTOPI eKOHOMIKH.
[liaTBepauTH IO TIOTE3y HEMOKIMBO 0€3 JETaJbHOrO aHasli3y (hiHAHCOBMX TEXHOJIOTII, a TAKOK IHHOBAILM, OB'M3aHUX 3 CYYaCHUMU CHUCTEMAMU
3 BijikputiM Koztom (Open Source), SKi 103BOJISAIOTh y4acHUKaM (hiHAHCOBOTO PUHKY 3HU3UTH BUTPATH Ta MAKCUMI3yBaTH HIMOBIPHICTb 3aXUCTY JIaHUX.
B poGori 3anporonosato BrkopucroByBari miatdopmy Blueshift st gocsiukennb Ta BIpoBauKeHHsT CHCTEMATHYHUX IHBECTHIHIHUX cTpareriii Ha
ocHOBI 11 BOy0Banux Mo/mBocreil. [IpoanasnizoBano He1o iky Ta nepeary Bukopucranus miardopmu Blueshift y poui «irardopmu sik nocayrus.
3aB/ISIKM TAKOMY HOBOBBEJIEHHIO MOJKYTh OyTI OTPUMaHI Taki niepesaru B hyHKIOHA, 51K Ge3ieka indopMailii, JIerKicTb aanTaii, eKOHOMIYHa BUTOJIA.

Kmouozi cnosa: inHoBaIiiiHi 1poitec, indopMartiiiHi TexHoIOTiT, (hiHAHCOBUIA PUHOK, BisyasibHe porpaMyBaHHsl, open source, miatgopma Blueshift.
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PO3POBKA CHCTEMM KEPYBAHHA YCTAHOBKOH MIPOMI3Y BIAXOAIB ArPONPOMUC/IOBOro KOMINEKCY
31 3ACTOCYBAHHAM HEYITKOI IOTIKK  cropinku 16-21

Maxcumenxo A. 0.

OG6’€KTOM JIOCII/UKEHHST € CHCTEMA YITPABJIiHHSI PEAKTOPOM IPOJIi3y Bi/IXO/iB arpoIpoOMHCJI0BOr0O KOMILIEKCY (pocimuHoi 6iomacu). Ipeamerom
JOCJI/KEHHST € CTabiIbHICTD | BeIMYMHA TEIIOTBOPHOI 3/IaATHOCTI CHHTE3 a3y, yTBOPEHOTO IUISIXOM MipoJIidy pocjauHHOI Giomacu. Haiibiabiorw npo-
6J1EMOIO TEXHOJIOTTYHOTO 00’EKTY — MIPOJIBHOTO PEakTOPyY BiZXOAIB arpoIPOMUCIOBOrO KOMILIEKCY — € BICOKA YyTJIHUBICTD TEIIIOTBOPHOI 3AaTHOCTI
cuHTe3-ra3dy /10 30ypeHb CKJIajly poCJUHHOI Giomacu. 11 ayTimMBicTh BUPAsKAETHCS KBAJIPATHYHOIO 3aJIEKHICTIO Bi/l KIJIBKOCTI OKMCHUKA, HEOOXIIHOTO
JUISL JIOCSATHEHHsT HAIBUIIO] TEMJIOTBOPHOI 31aTHOCTI. [HINOI0 1IPO6IEMOIO € BIIXUIIEHHS TIeBHUX CTAIUX Yacy 00'€KTa yIpaBiiHHs, BUKJIMKaHA 3Mi-
HaMK XIMIYHOTO CKJIajly pocnHHOI GiomacH.
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TTo6yoBana crcrema KepyBaHHs 3a0e311e4y€e BICOKY TeIJIOTBOPHY 3IaTHICTh YTBOPEHOTO CHHTE3-ra3y, IJISIXOM BU3HAUEHHSI CKJIA/Ty BI/IXO/IB, 1110 IiPO-
JI3YIOTBCS 32 JIOTIOMOTO0 BU3HAYEHHST CKJIa/ly YTBOPEHOTO CHHTE3-Ta3y B OKPEMOMY 130€HTaIIBIIIHOMY TIPHCTPOI, i cTabimisye ii. [nhopmartist po ckiaz cu-
POBHHU JI03BOJISIE OGUKCIIUTH OIITUMAJTBHI [TAPAMETPU J1JIs1 IIPOLIECY MIPOJIi3Y, 1 BIIIOBIZIHO, OHOBUTH 3aB/iaHHst perysatopa. Takosx 1 indopMaltis 103B0J1ste
KOMIIEHCYBATU 3MiHU CTa/INX Yacy 00'€KTa YIIPaBJIHHS, BUKIMKAH] 3MiHAMU XiMIYHOTO CKJIa/[y CHPOBHHHU, 1110 JI03BOJIMIIO JIOCSTHYTH BUCOKOI POOACTHOCTI
cucremi. Komrercartist 1iix 3MiH MPOBOIJIACS MUISIXOM HABYAHHSI perpeciitnoro mosinomy. HaBuaHHst IPOBOAMIOCH Ha TECTOBHX HAOOPAX BiIXMIJICHD CTa-
Jmx yacy. OTpruMai nosiiHoMu BUKOPUCTOBYBAIUCS /UL 3TOPTKU 3 (DYHKIIAMU MPUHAIEXKHOCT] HEYiTKOro peryJisaropa. Taka 3ropTka /103BOJIMIa OTPUMATH
TaKi (hyHKILT MPUHAIEKHOCTI, 1110 3a0e311e4yI0Th JJOTPUMAHHS APAMETPIB AKOCTI KepyBaHHs1, OJIM3bKKX JI0 THX, [0 OTPUMaHI 6€3 BIIXIJIEeHb CTAINX Yacy.
MojiesmoBatHs T00YI0BAHOT CUCTEMI KePYBaHHsI OKA3aJ10 3HAYHO 3HUIKEHY 4y TIMBICTD TEIIOTBOPHOI 3/IATHOCTI Bi/l CKJIa/ly CHPOBHUHH, & TAKOK BUSIBIJIO
HU3bKY 4yTJIHBICTD SIKOCTI KEPYBAHHS Bi/[ BI/IXIJIEHDb 3HAYEHD CTAINX Yacy 00'€KTa YIIPaB/IiHHsI, BUKINKAHIX 30yPEHHSIMI XIMIYHOTO CKII/TY BiJIXOLiB.

Mertoz, sskum 6yJ10 0OYI0BAHO CUCTEMY KePYBaHHS /ISl IIPOJIIBHOIO PEAKTOPA, BIAPI3HAETHCS BiJl ICHYIOUMX TUM, 1[0 BUKOPUCTAHHS iH(OpMATLLil
PO CKJIaJl PEYOBUHU, IO HiPOJIi3y€EThCsI, BAKOPUCTOBYETHCSI JUISl TOYHOTO OOUKCIIEHHS] ONITUMAIBHIX 3HAYEHb [TAPAMETPIB 1iPOIIi3y, a TAKOK ISt My~
Tarfii GyHKIIH NPUHATEKHOCTI HEUITKOTO peryisitopa. MeTo MOKIMBO BUKOPUCTOBYBATH B HINKMX MOAIOHUX CUCTEMAX, IPU3HAYCHUX JUIsT THPOIIi3y
OpraHiuHUX PEYOBUH 3 METOIO PO3IINPEHHs IX chepn 3acToCyBaHHs. A caMme, JUIsl iHTerpaiiil TakiX CHCTEM B TEXHOJIONTYHI 00’ €KTH, Oi/IbII 4y TIMBI 10
BI/IXIJIEHD TEIJIOTBOPHOI 3[aTHOCTI Ta3y, 10 BUKOPHCTOBYETDCS SIK T1AJIMBO.

Kmaovogi cnoBa: niposizHuil peakTop, cucTeMa KepyBaHHs, HEYITKUI Peryisitop, POGACTHICTh CUCTEMHU, SIKICTh KEPYBAHHSI.
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YHAOCKOHANEHHA METOAWKK BATATOKPHTEPIANILHOIO OLIHIOBAHHA EPEKTHBHOCTI YIIPABNIHHA CTPYKTYPOHD
TA MAPAMETPAMH 3ABAJI03AXHCTY CHUCTEM PAIO3B A3KY CHELIANILHOr0 NMPU3HAYEHHA cropinku 22-27

Minouxix A. I, lnusaysxkuit A. B, Facau B. I, Facau A. I, Onanax A. B, Fnywxo A. I, lemyenxo 0. B, lmuenko I T,
Fapumox 0. I, OcTanenxo C. B.

Cucremu BificbKOBOTO Pa/li03B's13Ky € OCHOBOIO CHCTEM YIIPABJIHHS CHEIIIbHOTO IIPU3HAYEHHsI Ta € 00’€KTOM [1EPIIOYEPrOBOIO BIUIMBY IIPOTHBHUKA.
ToMy nUTAaHHS TTZBUIIEHHST 3aBajI03aXMIEHOCTI CUCTEM BIICHKOBOTO Pajlio3B’sI3Ky € BAKJIMBUM Ta MOTPEOYE TOAAMBIIIX A0CTiKeHb. OTKe, 00’€KTOM
JOCJTIZKEHHsT 0OPAHO CHCTEMY BIHCHKOBOTO Paio3B’si3Ky. [IiTpiMaHst 3a1aHOT0 PIBHST 3aBaJI03aXUIIIEHOCTI CHCTEM BIHCHKOBOTO PAIi03B’I3KY € OJIHIEIO 3
KJIIOYOBHUX MPOGJIEM TIPH YIIPABJIHHI PaiiopecypcoM, eheKTHBHE YIPABJIHHS sIKUM JI03BOJISIE BAKOPHCTOBYBATH BECh TIPUJIATHUN YaCTOTHUIT JAIIA30H ISt
niepeIaBast (IPHIMAHHST) eJIeKTPOMATHITHOI eHepril paaioeeKTpoHHIMHU 3acobamit. [[HTaHHsIM TONTYKY MUISXIB TABUIIECHIS 3aBaI03AXUIIIEHOCTI CIC-
TeM Ta 3aco0iB BifiCbKOBOTO Palio3B 13Ky MPHUCBIYCHO HU3KY POOiT. OJHIM 3 TAKKX IIISAXIB € PO3POOKA HOBUX (YAOCKOHAJICHHS ICHYIOUNX ) TH/IXO/IB 3 OIli-
HIOBaHHs1 e(heKTUBHOCTI YIIPABJIiHHST 3ac00aMU 3aBa/I03aXUCTy CHCTEM BIHCHKOBOTO PaiiosB’s3Ky. Y jiauiii poGoTi BUPINIEHO 3aBJAHHS 3 YIOCKOHATIECHHS
METO/IUKH GaraTOKpUTEPIaIbHOIO OIiHIOBAHHST €(heKTUBHOCTI YIPABJIHHS CTPYKTYPOIO Ta apaMeTpaMi 3aBa/[03aXUCTy CUCTEM BifICbKOBOTO Pa/io3B sI3KY.

HaykoBe 3aBiaHHsI BUPIIIIEHO 32 JI0IIOMOTOI0 6araTOKPUTEPiaIbHOT OIIHKK PIBHSI 3aBajI03aXKCTy CUCTEMHU BifIChKOBOTO palio3B’st3Ky, rpadiaHoTO
Bifl0OpaskeHHS BUKOHAHWX Ta HEBUKOHAHUX 3aBJIaHb, arperalfiiiHoi cxemu (hopMyBaHHS iHTErpOBaHOI OLiHKN 3aBajgozaxucty. [Ipu gocipkenni Gym
BUKOPMCTaHI HAYKOBI METO/M aHAJIi3y Ta CMHTE3Y, a TAKOXK I10JIOKEHHS Teopii CUrHaJIbHO-KOJOBUX KOHCTPYKILII Ta 10JIOKEHHS Teopii CKIaJHIUX
TexHiuHUX cucTeM. OcoOIUBICTh 3aIPOIIOHOBAHOTO YAOCKOHAJIEHHS METOAUKH TI0JISITa€ B GaraTOKpUTEpPiaabHill OIiHII PIBHS 3aBaJ03aXUIIEHOCTI
CHCTEMH BIHCHKOBOTO Pajlio3B’sI3Ky Ta 3ac00iB Pa/lio3B'sI3KY B YMOBaX pajlioeJIeKTPOHHOTO KOHGIIIKTY. 3arporoHoBaHa METO/IMKA JIO3BOJISIE:

— OIiHUTH e(DeKTUBHICTD yIIPaBJIiHHS 3aC00aMU 3aBajI03aXICTY;

— 06rpyHTYBATH ONTUMAIBHY KOH(DIrypariio cucreMu BificbKOBOTO pa/[io3B’sI3Ky IPH BUPILIEHH] 3aB/[aHb yIIPaBJIiHHS 3aBa/I03aXICTOM B yMOBaX
PajlioesIeKTPOHHOTO KOH(JIIKTY;

— BU3HAUUTH MIJIAXY ITiABUIICHHS 3aBaJ03aXUIICHOCTI Ha eTalli OTIePaTHBHOTO YIPABJIHHS CHCTEMOIO BiliCbKOBOTO Pa/lio3B’sI3Ky B YMOBAX pPai-
0€JIEKTPOHHOTO KOHDIIIKTY.

PesysbraTu OCHIKEHHST IOIIIBHO BUKOPUCTOBYBATU NP OIHIN e(heKTUBHOCTI YIIPABJIIHHS 3ac00aMU 3aBajI03aXMCTy CUCTEM BIHCHKOBOTO
paiosB’si3Ky Ta BU3HAYEHHI ONTUMAJIBHOI CTPYKTYPH Ta MapaMeTPiB cUCTeM BilICHKOBOTO Pajlio3B’sI3Ky.

Kmou4osi cnosa: BilicbKOBHUIT Paj1i03B’s130K, GaraTOKpuTepiajbHe OIiHIOBAHHS, Pa/ioeIeKTPOHHNUIT KOH(IIIKT, IeCTPYKTUBHUIL BILIUB, 3aBa/[03aX1-
IEHICTh, Paliopecypc, CUTHAIBHO-KO/[0BI KOHCTPYKIIIi.

DOI: 10.15587/2706-5448.2021.237455
AHAM3 ENEMEHTIB BUKNAKAHHA TEXHIMHUX TA MATEMATHYHHMX OUCLMI/IIH B CYYACHIH AUCTAHLTIHIN
OCBITI cropinku 28-32

Biaiox A. B, Biawox B. B, lllakyposa T. B.

OG6'€KTOM JIOCIIIKEHHS € SKICTh BUKJIA/[AHHS TEXHIYHUX Ta MATeMATUYHUX JAUCIUILIH B Cy4acHiil AucTanuiiiniil ocsiti. OqHuM 3 HalGLIbII IPO-
6JIEMHIX MICI[b € 3B’SI30K, HAJIOr MisK BUKJIQJIAYeM 1 CTYIECHTOM, TPOGIeMU 0COGUCTOCTI B /iiajli «BUKJIAIAY-CTYICHT, e(DEKTUBHICTH 3BOPOTHOTO 3B'SI3KY.
Liest AMCTaHUIHOTO HABYAHHSI, SIK OYEBHIHO, TIOJISITAE€ B TOMY, 110 B3a€MOJIisl BUKJIafaua i cTyaeHTa BiiOyBa€eThest y BipTyaibHOMY mpocTopi. um
edexTuBHile OyyBaTH 1[I0 B3AEMO/IIIO HLJISIXOM BUKOPHCTAHHS PI3HOMAHITHUX MPUHAOMIB, CLIOCOOIB, THM SIKiCHIIIE 1pollec BUKIaaHHsL. /[ucraniiiine
HaBYaHHsI, 110 CyTi, siBJIsIE 006010 0coOMCTO-0pieHTOBaHy (hopMmy HauaHHsI. Ile OKpeMa cydacHa OCBITHsI TEXHOJIOTIS, SIKa Hala€ MOKJIMBICTH BUOOPY
BUKJIAJIaua, MOKJIUBICTD MiI00PY HABYAIBHOTO MaTepially 3a/e;KHO Bijl iH(opMalliiiHOi MOTpeGy CTYIeHTIB.

B xoai socaiprentst 6yJ10 PO3IJISIHYTO OCHOBHI MOMKJIMBOCTI MOJIiIIIeH s e(heKTHBHOCTI 3BOPOTHOTO 3B'SI3KY MiXK CTYJIEHTOM Ta BUKJIA/Ja4eM
Ta GhopMu BTiJIEHHS Takoro 38's3Ky. OOTPYHTOBAHO OpraHizallifiHO-IIe/AroriuHi YMOBH 3aCTOCYBAaHHS CHCTEMH IEBHUX €JIEMEHTIB IMCTaHIIHOTO
HaBYaHHs B npoiieci (haxoroi migroroku. Onucani cyyacHi indopmariiini TexHoJorii Ta iHHOBAIiTHI METOMKY HABYAHHS B MiZATOTOBIL (haxiBIliB.
3alponoHOBaHO GiJIblll AKTUBHO BUKOPHCTOBYBATH TaKi €J€MEHTH, SIK IHTEPAKTUBHA JIONIKA, IHTEPAKTUBHE OIPAIOBAHHS BUCJIOBIB CTYIEHTIB Ii/
yac onuTyBaHHs, K y opmi Tectis abo hopymy, Tak i y hopmi «xMapu ci1iB». BUKOpUCTaHHS HaBeIeHUX IHTEPAKTUBHUX €JIEMEHTIB BJAJIO 3aPEKO-
MeH/yBaio cebe Ha MPaKTHUIII.

SIk iHCTPYMEHT 06 €KTUBHOTO OLIHIOBAHHSI PIBHS 3BOPOTHOTO 3B’I3KY MPOIIOHYETHCS TOPIBHSJIBHUI aHANI3 CTATUCTUYHUX JAHUX, SKUH CTOCY-
€ThCSI PO3IOJIIJY OLIHOK Ha MOYATKY Ta HANPUKIHII Kypcy aucraniiiinoro napuanus. I1i gani Takox MoXKHA TIIYMAYUTH, SK TOKAKUUK SIKOCTI BU-
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KJIaflanHst. 30KpeMa, MPOBOIMBCS aHaJIi3 MIKIJIbHOI MiZATOTOBKYU CTY/IEHTIB 10 ONIAHYBaHHS MATeMATHYHUX AMCIUIIIH Y BUILiN 1Ko, TTopiBHSIbHIE
aHasli3 0OIPYHTOBYBaB, 30KpeMa, HeOOXI/[HICTh I0/IATKOBUX 3aHSITh JUIsI CTY/IEHTIB 31 C/IaGKOIO TiAr0TOBKOIO.

Kmouosi cnosa: j{ucTaniiiina ocBiTa, MaTeMaTUYHI UCIUILIIHN, TeXHIUHI JUCIUIIIHY, SIKICTb BUKJIAJAHHS, [iajlor BUKJIaad — CTY/I€HT, 3BOPOT-
Hiil 3B"5130K.
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PO3POBKA METOAIB KOHTPOMO AKOCTI TA BUSHAYEHHA NAPAMETPIB CTPYKTYPH BENTHKOTAGAPHTHHX BHPOEIB
3I CNEYEHUX TBEPAKX CI/IABIB CHCTEMH WC-(Co+Ni+Cr) HA OCHOBI AHANI3Y MAPAMETPIB PO3NOBCHMMEHHA
YNLTPA3SBYKOBMX KOMHUBAHD cropinku 33-38

Maumucekuii B. B., Boiixo L. 0.

OG6'€KTOM JIOCIIIIKEHHST € TBEP/Ii CILIABH, SIKI MAIOTh KapKacHy MOPGhOIIOTiI0 KapOifHOT hasu, B AKMX YACTHHKY CTUKAIOTHCS OJ(HA 3 OIHOIO, & TPOMIzK-
KI MiK HEMHE 3aII0BHEH] 3B’513y1049010 (ha3oio. Mexaniuti Ta c1ysK00Bi XapaKTEPUCTUKU TaKUX MaTepiajiB 3aeKaTh Bijl CTYIIEHIO PO3BUTKY KapKaCcHOI
CTPYKTYPH.

OpHUM 3 HafiGLIBIT IPOGIEMHIX MICIh € BIICYTHICTh HEPYHHYIOUMX METOMK BU3HAYEHHS APAMETPIB CTPYKTYPU. BIPOBa/KEHHST TAKUX METOUK
JI03BOJIUTH OTPUMATH 00’ €KTUBHY iH(DOPMAIIIIO, IOI0 CTPYKTYPU MaTepialy Ta BUKOPUCTOBYBATH ii 1JIsT OIIHKM SIKOCTI BUPOGIB. B X0 10CTi/KeH s BU3Ha-
YaJy HapaMeTpu PO3CitoBaHHS MPY’KHUX KOJIMBaHb B HEOJHOPIHUX cepezioBuiaX. OCHOBHA TiNoTe3a JA0C/I/PKeHHS TOJISITAE B TIPUITYIIEHHI, 110 TIPOLIECH
JcHIIalti eHeprii IPOTIKAIOTH SIK B CaMIX CTPYKTYPHUX eJleMeHTax (3epHa KapOijty i AlIsiHKY 3B's13K1 ), Tak i Ha X rpaHuiiix. ToMy oriHKa I1poriecis Ancuia-
11i{ 03BOJINTH OTPUMATH KIIBKICHY OIIHKY ITAPAMETPIB CTPYKTYPH CIIJIABIB, 1110 JI03BOJINTD OIIHUTHU AKICTh MaTepiasy. Ik mapameTpH, 1o XapakTepusyoTh
POBIOBCIO/IPKEHHST YJIBTPa3ByKOBUX KOJIMBaHb, Oy/iM BUOPaHi XapaKTEPUCTUKU: IBUKICTh PO3IIOBCIO/ZKEHHS] KOJIMBaHb, PiBeHb (hOHY 110 BIHOMIEHHIO 110
AMIUITYIM JIOHHOTO IMITYJTbCY, KOeIlienT 3aracanis KoJnuBanb. Busiaueni mapaMeTpu CIiBCTABIISIN 3 XapaKTEPUCTUKAMU SIKOCTI BUPOOIB Ta mapame-
TpaMU MIiKPOCTPYKTYPH, 10 BU3HAYAINCS METOJAMU KiJIbKiCHOI MeTasorpadil Ta BU3HAYAIM CTATUCTUYHI XapaKTEPHCTUKU 3B'SI3KY MK TapaMeTpam.

B pesyuisrari Oy po3po6iieni HOBI 1POLe/ypPU KOHTPOJIIO SIKOCT] TBEPAOCIIABHUX BUPOOiB. XapaKTePUCTUKHU CyMIZKHOCT] KapOijiHOTO KapKaca
CIIEUEHOTO TBEPZOTO CIIJIABY BH3HAUAJIH 32 Pe3yJbTaTaMI BUMIPIOBAHHS MIBUIKOCTI PO3IOBCIO/KEHHS yJIBTPa3ByKOBUX KosnBanb. OILiHKY piBHSA
MOPUCTOCTI 3 PO3MIPOM IIOp MeHIIIe 1 MM BIKOHYBAJIHU 32 Pe3yJIBTaTaMI BUMiPIOBAHHS BiTHOCHOI aMILTITY 11 (DOHY PO3CISHHS YILTPAa3BYKOBUX KOJIU-
BaHb. 3aITPOIIOHOBAHI METOMKH € HEPYIHHYIOYMMU i TIPOBOAATHCS B OJJHOMY IIMKJI 3 BUKOHAHHSM YJIBTPa3BYKOBOI /1e(heKTOCKOTIIT, SIKOTO MiIaloThCs
100 % BupoGis. [lani METOAMKY YIIPOBA/KEH] IPH BUPOOGHUIITBI TBEPAOCIIABHUX BAIKIB METOJOM KEPOBAHOIO TAPSAYOTO BAKYYMHOTO TIPECYBAHHSI.
Bonu cranm ckia10B010 4aCTUHOIO CHCTEMH KOHTPOJIIO XapaKTePUCTUK SIKOCTI TBEP/IOCILIaBHUX BaJIKiB.

Kmouosi cnosa: TBepzi cruraBy, 3epHa KapOiy, KapKacHa CTPYKTYpa, FeTePOTEeHHI MaTepiasi, YIbTPa3ByKOBI KOJMBAHHS, TTOTIMHAHHS €Hepri,
3aTyXaHHs KOJINBALb.
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AHAM3 MATEMATHYHHX MOJENEH MOBINLHOCTI BY3MIB 3B'A3KY CHCTEM PAJI03B’'A3KY CNELIANILHOTO
NMPU3HAYEHHA cropinku 39-44

Hananxo 0. /1., Coea 0. ., Wnuaurxuit A. B., Facau A. I, Bemuuxo B. I1., Tpousko 0. 0., Mepkorax Ji. H,, liporac H. M.,
Naszyra P. P, Axosuyx 0. B.

OG6'€KTOM JIOCI/IKEHHST € cHcTeMa BIHCHbKOBOrO paio3s’siaky. OHUM 3 MPOOIEeMHUX MICIb B YaCTHHI IMijiBHIIEHHsT e(heKTUBHOCTI cucTeM Bifi-
CHKOBOTO PA/IiO3B'I3KY € KOPEKTHUI OIUC Iporiecy pyxy B HuX. EdekTnBHa po6oTa IpOTOKOIIB MapIIPy TH3AIlT MOKJINBA JIUIIE 32 YMOBH HASIBHOCTI
J0CTOBIpHOI iH(opMalii 1po Tonosorito Mepeski st Bys/iB Mepeski. Takum 4uHOM, 3 i€ indopMmalieo naketn MoxyTb OyTH HepeHalpasieni
KOPEKTHO Mi’K BI/LITPABHUKOM Ta 0jieprKyBadeM. BpaxoByioun, 10 MOGIIBHICTH OKPEMIX BY3JIiB Ma€ He3HAUHE 3HAYCHHS B O€3/[POTOBUX MEPEKaXx Clie-
[[{aTbHOTO PU3HAYEHHS, OCKITIBKH BY3JIH B MEPEsKI IEMOHCTPYIOTh BJIACTHBICTh PYXJIMBOCTI TPy By3:iB. Lle criocrepeskerHs Ge3mocepeHbo mos’si-
3aHe 3 CAMUM ICHYBaHHSIM 0e3/[pOTOBUX MePeXk BIICbKOBOIO MPU3HAYEHHS 3 MOKJIMBICTIO 10 CaMOOpraHizaitii, To6TO JIs1 MiATPUMKY IPYTIOBOI CITiBII-
paiti Ta rpynoBoi aisibHOCTI. Y it po6oTi BUpIlIEHO 3aBAaHHs aHAI3Y (JEeKOMITO3ULLil) Mozesieli MOOIIbHOCTI Mepesk BIHCbKOBOTO Palio3B’ 3Ky
3 MOKJIMBICTIO J10 camoopranizaitii. [Iposeseno kiaacudikaiiio Mojesneil MOOIIIBHOCTI, OMIC OKPEMUX Mojiesiell MOOIJIbHOCTI Ta IPOoaHaIi30BaHO Pi3Hi
HasIBHI Ha ChOTOHINIHIN JIeHb aCTIEKTH, & TAKOK Ti BJIACTHBOCTI, IKMX OPAKy€ TP CIIpodi MOJIETIOBATH PyX OKpeMUX By3uiB. I1i yac gocsimkeHns
[IPOBeJIeHO AHAI3 BUIIAIKOBIX, HAIliB/leTePMiHOBAHUX Ta JleTepMiHOBAHNX Mojeeil. Busnaueno nepesary Ta HeJJOJIKY IepesliueHuX BUIe MOJeJIeit.

B xo0/1i poBeIeHOTO I0CIIIIZKEH s Gy BUKOPUCTaHI OCHOBHI TT0JIOKEHHS T€OPii MACOBOTO 0OCIyrOBYBaHHsI, TeOpil aBTOMAaTU3allil, Teopii cKIaj-
HUX TeXHIYHUX CHCTEM, a TAKOXK 3aralbHOHAYKOBI METOINU Mi3HAHH, a caMe aHali3y Ta CHHTE3Y.

PesyssraTit 10C/1/PKeHHS CTaHyTh Yy Haroji 1pu:

— CHHTE31 MaTeMATHIHUX MOJE/ICH MOGITLHOCTI BY3JIiB;

— otiHIi e(heKTUBHOCTI HAYKOBO-METO/IMYHOTO allapary OIiHKN MOOIJILHOCTI BY3JIiB;

— 0OrpYHTYBaHHI peKOMEH/IAILiii 1010 miBUIeH s e(heKTUBHOCTI MOOLIBHUX PajlioMepeK;

— aHasli3l paioeneKTPOHHOT 06CTAHOBKU B XO/1i BeJieHHs1 O0MoBUX il (omnepartiit);

— [IPU CTBOPEHHI [EPCIIEKTUBHNUX TEXHOJIOTIH MiBUIIEHHS eheKTUBHOCTI MOGIIIBHUX Pa/lioMepesK.

Kmaovoei cnosa: n1poToKoIM MapuipyTu3aitii, Mogesi MmobiabHocTi, Ad Hoc Networks, cucremu nepesiaui ganux.
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RAHAJTI3 BHKOPUCTAHHA MIKPOCEPBICIB B ENEKTPOHHIA CHCTEMI HABYAHHA 3 EATATOBAPIAHTHMM JOCTYIOM JI0
HABYAJIBHUX MATEPIANIB cropinku 45-50

ApTamonos E. B., F'onosau H). )., 3umos4yenxo B. 0.

OO0’eKTOM IOCJIUKEHHS € eJeKTPOHHA CHCTeMa HaBYaHHsL. [IpeaMeToM JOCIIPKEeHHsT — METO/| BUKOPUCTAHHS MIKPOCEPBICIB 1IpU 1m00YI0Bi
ontaitHoBnx cucreM. OHnM 3 Haf6IIbIT TPOOIEMHUX MiCIb IIPU PO3POOI BUCOKOHABAHTAKEHNX OHJIAHHOBUX CHCTEM € Y3rOJUKeHHst poOOTH BCiX
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MIKpOCEpBiCiB B €/[1UHiii cucTeMi Ta PO3I10/1iJl HABAaHTAKEHH Ha allapaTHi pecypcu IIPpU KPUTUYHUX ITOKa3HUKaX BUKOpUCTaHHs cuctemu. Ile nmpusso-
JUTH JI0 YCKIQJHEHHsT TIPOTeCy PO3POOKH, BIPOBA/IKEHHS Ta €KCILIyaTallii CHCTEMH HABYAHHS, & TAKOXK BUCOKMM BUMOTAM JI0 TIEPCOHAILY, SIKHil Oy/ie
3IHCHIOBATH MATPUMKY POOOTH CUCTEMU.

B xoni gocuijpkenus i gac mepexojy 3 MOHOJITHOI apXiTeKTYpH eJIeKTPOHHOI CHCTEMHU HABYAHHS 10 MIKPOCEPBICHOI IIPOBOAMBCS KOHTPOJIb
OCHOBHHX TTOKa3HUKIB anlapaTHOTo 3a06e3MeUeHHS CePBEPIB 1 yCEPEAHEHOTO Yacy BIATYKY Ha 3allUTH KOPUCTYBadiB. [[ani mokasHuky GyJin OCHOBHIMU
Ii/l Yac HAJIAMITYBAHHS CHCTEMH B IIIJIOMY Ta HalaHCyBaHHIO HABAHTAsKEHHSI [IPH 11 eKCITyaTarii.

3arporoHOBaHII METO/| peaili3allii CHCTEMH J03BOJISIE ICTOTHO 3MEHIITHTI BUMOTH JI0 allApATHOTO 3a0€31IeYeHHsT Ta 3MEHIIIITH Yac BiAryKy CHCTEMI
B yMOBax BUCOKOro HaBauTaxeHHs (Big 10000 yHiKaIbHUX KOPUCTYBAYIB B OAMHUIO Yacy ). TaAKOXK AaHMI METOJ[ iCTOTHO CIIPOIILYE PO3POOKY Ta MOJIH-
dikarito OHIAITHOBUX CUCTEM, B IKUX BUKOPHCTOBYETBCS BEJIMKA KIIBKICTh PI3HUX pOJIeil KOPUCTYBAUIB i PO3MEKYBaHHS PiBHIB JIOCTYILY /10 CUCTEMHU.

OtpuMaHi pesybraTu anpodaltii MeTo/y J03BOJISIOTh BBAKATH H0r0 eheKTUBHUM IHCTPYMEHTOM /Uil PO3POOKH OHIAHHOBHUX CUCTEM HABYAHHS
3 PI3HOMAHITHUM JIOCTYTIOM J10 HaBYa/IbHUX MaTepiasis. Ha BiMiHy Bijl iCHYIOYMX MOHOJIITHUX apXiTEeKTYP, 3alIPOIIOHOBAHIIT METO/ JI03BOJISIE YIIPAB-
JISITH PECYPCaMi CUCTEMH Ta 3aCTOCOBYBATH HOBI HAJIAIITYBAHHs (€3 Tlepe3aBaHTaKEHH S, 110 [03BOJISIE 3a0€3MeUnTH Ge3MePEePBHICTD eKCITyaTaIli
cucreMu. SIK 00TpyHTYBaHHsI [IbOTO METO/LY 3allPOIIOHOBAHO BApiaHTH peasizallii OHIAIIHOBUX CHCTEM HABYAHHS Ta HAJIAIITYBAHHSI 1JIsT GalaHCy BaHHS
HaBaHTaKEHHs1. YIIPaBJIiHHS GaJaHCYBaHHSM HABAHTaKEHHS [IPM MIKPOCEPBICHII apxiTeKTypi peasizaliil cucteM 3/iIiCHIOETbCS HA OCHOBI OI[IHKI
3aBaHTaKCHHS SIIEP IIPOLECOPIB i BUKOPUCTAHHS ONEePAaTUBHOI MaM'sTi cepBicaMy CHCTEMIL

Kmo4osi cnoBa: MOHOJIITHA aPXITEKTYPa, MIKPOCEPBICHA aPXITEKTYPa, €IEKTPOHHA CHCTEMA HaBYaHHs1, GaraToBapiaHTHUH J0CTYII, GaaHCyBaHHsI
HaBaHTAKEHH.
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RAHAJII3 CHCTEMH ABTOMATHYHOI 3MIHY PEM(MMIB POGEOTH ANMAPATHO-NIPOrPAMHOI0 KOMINEKCY HABYAHHA IHBAIAIB
30PY WPHPTY BPAHNA  cropinku 51-55

Txauenxo B. I, lllesyenxo B. II.

OG6'€KTOM JIOCIIJIZKEHHS € alapaTHO-TIPOrpaMHUii KOMILIeKe HaBuaHHs mpudry Bpaiiis. [[oc/iikeHHs HAPaBJIeHO HA aHaJli3 BIPOBA/KEHHS
CHCTEMH ABTOMATHYHOI 3MIHH PEKUMIB POOOTH altapaTHO-IPOrPAMHOTO KOMILIEKCY B 3aJIEKHOCTI BiJl Pe3yJIbTaTiB BHKOHAHHS 3aB/IaHb KOPHCTYBAYEM.

B pamkax po3BUTKY TIPOEKTY MO peasizallil alrapaTHO-TIPOrpaMHOr0 KOMILIEKCY HaBYaHHS iHBasiAiB 30py mpudty Bpaiiis 3'sumach HeoOXij-
HICTb MpoaHai3yBaT POOOTY OHOBJIEHOI CUCTEMU YIIPABJIIHHS PEKUMAMU TOPS/IKY BUBEIeHHs OYKB. PillleHHAM BUSBUBCS NPOTPAMHUIA MiCT, IKUi
uepe3 cMapTdoHN 3’€/IHy€ IPUCTPOT 3 Bi/yIaieHnM cepBepoM Ga3n JIaHuX, jie 30epiraloTbes pes3yibraT HaByaHHsl. [1jist BUPIIIEHHs [IbOTO 3aBIaHHsI
6yB MoM(iKOBaHMIT aJITOPUTM 3MIHM PEXKUMIB TOPSIIKY BUBEAEHHS OyKB, Peayi3oBaHMil MOLYJIb 3'€IHAHHS AMAPATHO-IIPOTPAMHOTO KOMILIEKCY
3 TesiehoHoM, pospobiiena cTpykrypa (ailiry st nepejadi indopmarti B 6asy jaHux.

ITicsst BIpoBaKEHHS OHOBJIEHD B allapaTHO-TIPOrPAMHUX KOMILIEKCAX KOPHCTYBaviB GyJI0 MPOBE/IEHO aHAi3 MPOXo/pKen s Hapuanusa. Crarnc-
THKa 30Mpasiacst 3a HACTYITHIMH [TapaMeTpamit: oOpaHa MOBa, THII irPH, IPABIJIbHA BIIMOBI/b i BI/LIOBIb KOPHUCTYBaYa, 3MiHA PEKUMY MOPSIIKY BIBE-
nennst OyKB, 4acy BIANOBI/ Ta yacy ClpanboByBaHHsI 3MIHN PEKUMY BUBEAEHHs OYKB. B anasiisi BUKOPHCTOBYBAIUCS 1aHi 110 TIEPIIOMY Ta OCTAHHLOMY
cTaHaM PeKIMY HOPSIZIKY BUBEIEHHsT GYKB IPOTSITOM OJIHOTO JiHs 6€3 IIPUB’A3KH /10 irop i MoB. Jloc/IizuKeH st TPoBomIIocst IpoTsroM 30 KaieHapHix
nni uist 100 kopucryBauis, asie gani Oyaiu 3Bejieni 710 15 HiB, Tak SIK JiesiKi KOPUCTYBavi 3aiiMaIICs He 1IO/IHSI, | BpaXOBYBAJIHCSI JIaHi O JIHIO 3aHSITTSL.

Jlocami/pKeH ST TIOKA3aJI0 TIPUCKOPEHHS TIePeXo/Ly Ha rpyIy OYKB BHIIOI KaTeropii CKIa[HOCTI 3 MEHIIOK KiJIbKICTIO MOMUJIOK 33 KyPC HABYAHHSI.
Metiiie TpeTHHI KOPHCTYBaYiB 3a/IMIIINJINCS HA IEPLIOMY PiBHI, 1[0 Iepebadae B HACTYITHOMY OHOBJIEHHI IIPOrPaMHOTO 3a0e3IiedeH s 3a0e31ednTi
30ip I@HKX 1IPO BIK KOPUCTYBAYa, TOMY 1110 /IiTH /10 5 POKIB HE BUBYAIOTH JIITEPH TPETHOI TPYITN CKIAIHOCTI.

Kmo4osi croBa: artapaTHO-IIPOrpaMHMii KoMILIeKC, mpudT Bpaiis, TakTuibHuii mpudT, HAaBYaHHS iHBaJI/IB 30pY, irpoBi (hOPMU HABUAHHS.

DOI: 10.15587/2706-5448.2021.237949
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HOvurpuyenko M. @, Xapuenxo A. M.

O6’eKTOM JIOCI/KEHHS € MPOIECH YIPABJIIHHSI MEPEKEI0 aBTOMOOIIbHIX A0PIr. [oMI0BHOIO TiMOTE3010 AOCTIIKEHHS € 3aCTOCYBAHHSA METO/IB
ONTHMI3AILi 10 TPOrPAMI YIPABJIIHHS AOPOKHIMI aKTHBAMH, 1[0 I03BOJISIE PeaTi30BYBATH CTPATETII0 YTPHMAHHSI JIOPIT, sIka OXOILIIOE Habip 3aX0/iB,
1110 6epyTh yyactb y 3abe3ledenti Ta MiATPUMIL JOPIr Ha HAJIEXKHOMY eKCILIyaTaliiiHoMy piBHi. 3arajoM MOC/Ii0BHICTb YIIPABJIIHHS aKTHBAMHE 10-
YUHAETHCS 3 BUSHAUCHHS I1JI€HT, OMITHKY J0POKHIX aJIMIHICTPAIIiil Ta HasIBHOTO GIOJKETY. 3Ti/IHO 1IbOTO BUXIIHOTO MOJIOKEHHSI BUKOHYETBCST 36ip
JaHWX, MOHITOPHHT e(heKTUBHOCTI, aHAJI3 BapiaHTiB Ta TPOTPAMHU OMTHUMI3allii, BUGIp Ta peasizailisi Habopy MPOEKTIB. B MoCiKeH I PO3TIISTHYTO
11iJ1i Ta 3aB/IAaHHS YIIPABJIIHHS JOPOKHIMU TPOEKTAMU 3aJIEKHO BiJI KaTeropii. 3alporoHoBaHo MO/IEIb CTPATEr YHOrO TJIAHYBAHHS IIPOTPAMU 3 YIIPaB-
JIHHS Mepeskero aBTOMOOIIBHUX JOPIT Ta MoOYA0BAHO CyYacHy apXiTeKTypy Mojesi. BusHaueHo OCHOBHI MiXOMM 10 ONTUMIBAILT IPOTpamMu yIipaB-
JIHHA JIOPOKHIMU aKTHBaMU. 3alPOIIOHOBAHA 11i/1boBa (DYHKILS U1 ONTUMI3aliiHOT MOziei, sika 1oJIsArae B MiHiMi3allii BUTpAT Ha eKcILTyaralliiine
YTPUMAaHHSI MEPEsKi JI0pir Ta BU3HAYAE IiJIi, sIKi MalOTh OYTH JOCATHYTI B mpotieci ontumizaiii. Mozesab ontumisaiii siBiasie cob0r0 MaTeMaTHIHIi
OIINC, IPU3HAYCHUH /11T TIOPIBHSAHHS aJIbTePHATUBHUX CTPATeriil Ta BUSBJIECHHS BiIHOCHUX TlepeBar KOXKHOI cTpaTerii BiZIIIOBIZAHO 0 MPU3HAYEHIX
KpUTEPiiB NIPUIHSATTS PillleHb, TaKKUX sIK Ge3leKa, BapTicThb, eKoJorist Ta i, OCHOBHOIO iI€€I0 Ta METOIO IIPOEKTIB YIIPABJIIHHS MEPEKEI0 aBTOMO-
GiTIBHIX JIOPIT € BIOCKOHAICHHS TIPAKTUKK TA TOJITHKYA YTPUMAHHS i THM CaMUM MOKPAIEHHsT CTaHy Mepexi, abo MATprMKa Horo Ha Cy4acHOMY
PIBHI 3 ypaxyBaHHsIM pecypcHUX oOMeskeHb. Pe3yiibraTu onTuMisaiii mporpaMmu MaioTh MPAKTHYHY [[IHHICTh Ta MOXKYTb CJIyIYBaTH /sl YIPABJIiHHS
MIPOEKTAME PEMOHTIB Ta €KCILTyaTallii aBTOMOOLIBHIX JIOPIT 3aJIEKHO BiI:

— BU3HAUEHUX IiJIedl Ta IJTAHIB IPOEKTY, BKIIOYAIOUN PO3MEKYBAHHSI 00CATY, CKJIalaHHsI GI0JUKETY, IITAHYBaHHsI, BCTAHOBJIEHNX BUMOT J10 e(hek-
TUBHOCTI Ta BUOOPY YYACHUKIB IIPOEKTY;

— MakcuMmisarii e)eKTUBHOTO BUKOPUCTAHHS PECYPCiB;

— 3/ilicHeHHs (DYHKIINH KOOpAMHAIIT Ta KOHTPOJIIO, IJIAHYBAHHS, TPOEKTYBAHHS, OI[IHKH, YKJIA/JAHHA KOHTPAKTIB Ta BUKOHAHHS IIPOEKTIB 3a
KOHTPaKTaMIL.

Kmo4osi cnoBa: MeTO/1 OIITHMIBALL, TpOrpaMa YIIpaBJIiHHs, TOPOXKHIi IPOEKT, Mepeska aBTOMOOGIIIBHIX 0PI
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