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The relevant problem of guaranteed supply of high-quality
raw materials to a timber processing enterprise that does not have
its own sources of raw materials is considered. A method for the
formation of sustainable chains of supplying raw materials to a
timber processing enterprise was proposed, taking into consider-
ation uncertainties and risks associated with the purchase of raw
materials on the mercantile exchange and the implementation of
the circuit of delivery to a warehouse. A dynamic model, which
is a problem of stochastic nonlinear programming, the objective
function of which is the cost of purchasing raw materials, was de-
veloped. The model makes it possible to form a plan for purchasing
raw materials on the timber section of the mercantile exchange on
a given planning horizon, taking into consideration uncertainties
when it comes to the number of daily offers, their volumes, and
prices. The risk of cancellation of the concluded contract due to
the loss of the quality of raw materials during delivery and non-
fulfillment of delivery terms was also taken into consideration. To
find a solution to the model, a two-stage circuit, in which the first
stage involves a procurement plan that is close to optimal, was
proposed. At the second stage, a plan that is closest to the basic
one in terms of the volume of purchased raw materials and mini-
mizing the total costs is chosen for each day of implementation of
a random flow of applications. The numerical solution at the first
stage is found using the heuristic algorithm that uses the branch
and bound method and the genetic algorithm at certain steps.
At the second stage, the multi-criteria problem of mathematical
programming is solved numerically. An example of the formation
by a timber processing enterprise in the Far East of a suboptimal
procurement plan that ensures an increase in the efficiency and
sustainability of economic activity in the long term is considered.

Keywords: supply chains, timber industry, optimization of
planning of raw material procurement, stochastic nonlinear pro-
gramming.
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The main link in the logistics supply chain is the cargo cus-
toms complex. It provides customs and logistics services to cargo

owners during the export and import of goods, complex services,
placement of goods in a customs warehouse and a temporary stor-
age warehouse. To substantiate the choice of the optimal logistics
supply chain and optimize the work of the cargo customs complex,
it is proposed to use simulation modeling.

The model of operation of the logistics chain and the cargo
customs complex is presented in a general form. The proposed
model is implemented in the GPSS World simulation automa-
tion package. Testing the simulation model involved checking
its adequacy. Checking the adequacy of the simulation model,
which showed the maximum value of the t-statistic of 1.424 with
a critical value of 1.85, proved its compliance with the work of a
real object.

After completing the adequacy check, the simulation error
was estimated, which was 3 % with an allowable 5 %, due to the
presence of pseudo-random number generators in the simulation
model. Thus, the simulation error is insignificant for this study.

For the cargo customs complex, an example of the simulation
results is given. Based on the results of simulation modeling, it
is possible to determine: the optimal type of the logistics supply
chain and the optimal structure of the cargo customs complex.
A wide range of tasks that the proposed simulation model can
solve is presented. Thus, the developed simulation model will
make it possible to analyze and improve the modes of operation
of the cargo customs complex. In addition, it will allow to get an
informed decision regarding the use of a certain type of logistics
supply chain.

Keywords: logistics chain, simulation model, cargo customs
complex, vehicle.
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One of the main tasks in stability calculations is to provide
the ship with the necessary (optimal) trim whose final value is in-
fluenced by the arrangement of cargo on the ship. Today, however,
there are rules and requirements but there is no unified approach
to developing a cargo plan for a vessel that simultaneously trans-
ports various types of general cargo.

In order to improve the efficiency of the above calculations, a
procedure has been proposed to optimize developing a cargo plan
for a vessel carrying heterogeneous general cargoes at the same
time, the main idea of which is to distribute consignments on the
ship in two stages, taking into consideration the compensating
trimming moment. The scheme to develop a cargo plan has been
improved by introducing the developed procedure. The results of
verification confirmed its effectiveness in practice.

Possible deviations of the values for the trim required (op-
timal) for the voyage from the actual one calculated after the
allocation of stocks and consignments of goods have been inves-
tigated using an example of the series of developed cargo plans.
It should be noted that the value for the trim, required (optimal)

and actual, for each individual cargo plan does not differ by more
than 8 %.

The results reported in this paper give grounds to assert the
expediency of their application when developing cargo plans for
tramp shipping vessels. The introduction of the procedure could
make it possible to effectively load a vessel with the full utiliza-
tion of both its carrying capacity and cargo capacity. The use of
the proposed scheme for developing a cargo plan to transport
heterogeneous cargoes would reduce the total time for calculating
the stability and strength of the vessel in general.

Keywords: cargo plan, trim, general cargo, trimming moment,
stability of the vessel.
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The widespread introduction of information technologies in
the systems that manage technical fleets, the use of maintenance
and repair systems based on risk assessment, is based on the cal-
culation of a large enough number of indicators. Modern locomo-
tives are equipped with systems for monitoring and diagnosing
technical condition. Combining these systems with the Internet
of Things and Big Data technologies provides an opportunity
to use completely new approaches to fleet management. At the
initial stage of the construction of such systems, it is necessary to
devise criteria that make it possible to automatically determine
the technical condition of a locomotive and its components in
order to identify the locomotive in the total fleet that requires
maintenance or repair.

A procedure has been proposed for calculating the technical
condition index of locomotives and their components based on
data from monitoring systems. The procedure is based on the
formation of latent diagnostic parameters employing the princi-
pal component method and on the subsequent calculation of the
weight coefficients of these parameters applying the method of
hierarchy analysis. The special feature of the proposed procedure
is that when calculating the index, those latent diagnostic param-
eters are used that are derived from the group of control param-
eters whose weight coefficients are computed using the method of
hierarchy analysis without involving experts.

This paper reports the results from calculating the informa-
tiveness of the diagnostic parameters of load, loss, input, as well as
their weight coefficients. The highest information content, from
0.5 to 0.85, is demonstrated by the load parameter; the smallest
(0.05-0.26) — the input parameter. The average value and the
dependences of changes in the technical condition index of a
hydraulic transmission during the tests have been determined.
Analysis of the technical condition index makes it possible to
assess the transmission’s response to changes in test modes, the
dynamics of changes in losses.

Keywords: technical condition index, informativeness, diag-
nostic parameters, principal components, hydraulic transmission.

References

1. Tartakovskyi, E., Ustenko, O., Puzyr, V., Datsun, Y. (2017). Sys-
tems Approach to the Organization of Locomotive Maintenance
on Ukraine Railways. Studies in Systems, Decision and Control,
217-236. doi: https://doi.org/10.1007 /978-3-319-51502-1_5

2. Skalozub, V., Osovik, V. (2014). Individual intelligent models for
operating a number of unified railway engineering systems based
on the current state parameters. Informatsiyno-keruiuchi systemy
na zaliznychnomu transporti, 6, 8—12. Available at: http://eadnurt.
diit.edu.ua/bitstream/123456789,/3434,/1/Skalozub_Osovik.pdf

3. Skalozub, V. V., Klymenko, I. V. (2018). Method for planning non-
determined operation processes of railway technical system park.
Science and Transport Progress. Bulletin of Dnipropetrovsk Na-
tional University of Railway Transport, 5 (77), 7-18. doi: https://
doi.org/10.15802/stp2018,/141430

4. Falendysh, A. P, Chyhyryk, N. D., Sumtsov, A. L., Kletska, O. V.
(2019). The choice of the strategy of technical operation of mod-
ernized shunting locomotives. Naukovyi Visnyk Natsionalnoho
Hirnychoho Universytetu, 2, 43—-50. doi: https://doi.org/10.29202/
nvngu/2019-2/7

5. Falendysh, A., Sumtsov, A., Artemenko, O., Klecka, O. (2016). Simu-
lation of changes in the steady state availability factor of shunting
locomotives for various maintenance systems. Eastern-European
Journal of Enterprise Technologies, 1 (3 (79)), 24-31. doi: https://
doi.org/10.15587/1729-4061.2016.60640

6. Babyak, M., Ker§ys, R., Neduzha, L. (2020). Improving the de-
pendability evaluation technique of a transport vehicle. Proceed-
ings of 24th International Scientific Conference. Transport Means
2020, 646—651. Available at: https://www.researchgate.net/publica-
tion/345710826_Improving_the Dependability Evaluation_Tech-
nique_of a Transport Vehicle

7. Bodnar, B., Bolzhelarskyi, Y., Ochkasov, O., Hryshechkina, T,
Cerniauskaite, L. (2018). Determination of integrated indicator
for analysis of the traffic safety condition for traction rolling
stock. Intelligent Technologies in Logistics and Mechatron-
ics Systems (ITELMS’2018): The 12th International Scientific
Contf., 45-54. Available at: http://eadnurt.diit.edu.ua/jspui/han-
dle/123456789,/10806

8. Bodnar, B., Ochkasov, O., Bodnar, E., Hryshechkina, T., Kersys, R.
(2018). Safety performance analysis of the movement and op-
eration of locomotives. Proceedings of 22nd International Scien-
tific Conference, 839—-843. Available at: http://eadnurt.diit.edu.ua/
bitstream/123456789,/10780,/1/Bodnar.pdf

9. Davidenko, 1. V., Halikova, E. D. (2014). Uchet riskov pri vybore
ocherednosti meropriyatiy tehnicheskogo obsluzhivaniya silovyh
transformatorov. Elektro. Elektrotehnika, elektroenergetika, elek-
trotehnicheskaya promyshlennost’, 6, 32—37. Available at: https://
www.elibrary.ru/item.asp?id=22768160

10. Jiirgensen, J. H., Scheutz Godin, A., Hilber, P. (2017). Health index as
condition estimator for power system equipment: a critical discussion
and case study. CIRED - Open Access Proceedings Journal, 2017 (1),
202-205. doi: https://doi.org/10.1049 /oap-cired.2017.1174

11. Bodnar’, B. E., Ochkasov, A. B. (2001). Ispol’zovanie metoda
ekspertnyh ocenok pri razrabotke diagnosticheskogo obespecheniya
lokomotivov. Nauchnye trudy Kremenchugskogo gosudarstvennogo
politehnicheskogo universiteta, 1 (10), 217-220.

12. Kuzina, T. S, Davidenko, I. V. (2016). The analysis of foreign methods
for estimation of the health index of power transformers. Energo- i
resursosberezhenie. Energoobespechenie. Netradicionnye i vozobnov-



lyaemye istochniki energii: materialy Vserossiyskoy nauchno-prak-
ticheskoy konferencii studentov, aspirantov i molodyh uchenyh s
mezhdunarodnym uchastiem. Ekaterinburg: UrFU, 158—162.

13. Gavrilyuk, E. A., Mantserov, S. A., Panov, A. Y. (2015). The failure
prediction of automatic gas-compressor unit control systems on basis
of technical state index and measure of risk. Fundamental research, 7,
309-313. Available at: https://fundamental-research.ru/ru/article/
view?id=38691

14. Wesotowski, M., Iwanowski, P. (2020). APCI Evaluation Method for
Cement Concrete Airport Pavements in the Scope of Air Operation
Safety and Air Transport Participants Life. International Journal
of Environmental Research and Public Health, 17 (5), 1663. doi:
https://doi.org/10.3390/ijerph17051663

15. Bulakh, M., Okorokov, A., Baranovskyi, D. (2021). Risk System and
Railway Safety. IOP Conference Series: Earth and Environmen-
tal Science, 666 (4), 042074. doi: https://doi.org/10.1088,/1755-
1315/666,/4,/042074

16. Lakin, . K., Abolmasov, A. A., Melnikov, V. A. (2013). Risk manage-
ment model to prevent locomotive malfunction. World of Transport
and Transportation, 4, 130—136. Available at: https://mirtr.elpub.ru/
jour/article/view /427 /684

17. Datsun, Y. (2015). The choice of the strategy of the technical service
and repair of locomotives based on the methods of fuzzy logic. Visnyk
Skhidnoukrainskoho natsionalnoho universytetu imeni Volody-
myra Dalia, 1 (218), 77-80. Available at: http://nbuv.gov.ua/UJRN/
VSUNU 2015 1 17

18. Bodnar, B., Ochkasov, O. (2021). Devising a procedure to form
the diagnostic parameters for locomotives using a principal com-
ponents analysis. Eastern-European Journal of Enterprise Tech-
nologies, 2 (1 (110)), 97-103. doi: https://doi.org/10.15587/1729-
4061.2021.230293

19. Bosov, A., Loza, P. (2014). Creation of an index of arbitrary process.
Zbirnyk naukovykh prats Donetskoho instytutu zaliznychnoho
transportu, 38, 68—73. Available at: http://nbuv.gov.ua/UJRN/znp-
dizt_2014_38 13

20. Bodnar, B., Ochkasov, O., Bobyr, D., Korenyuk, R., Bazaras, Z.
(2018). Using the Self-Braking Method when the Post-Overhaul
Diagnostics of Diesel-Hydraulic Locomotives. Proceedings of 22nd
International Scientific Conference, 914-919. Available at: https://
transportmeans.ktu.edu/wp-content/uploads/sites/307,/2018,/02/
Transport-means-11-A4-2018-09-25.pdf

21, Zhukovyts'kyy, 1., Kliushnyk, 1. (2018). Development of a self-
diagnostics subsystem of the informationmeasuring system using
anfis controllers. Eastern-European Journal of Enterprise Tech-
nologies, 1 (9 (91)), 11-19. doi: https://doi.org/10.15587/1729-
4061.2018.123591

DOI: 10.15587,/1729-4061.2021.242744

DEVISING AN INTEGRATED METHOD FOR
EVALUATING THE EFFICIENCY OF SCRUM-BASED
PROJECTS IN THE FIELD OF INFORMATION
TECHNOLOGY (p. 46-53)

Tatiana Prokopenko
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0002-6204-0708

Olha Lavdanska
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0001-5571-2281

Yaroslav Povolotskyi
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0002-5273-1978

Bohdan Obodovskyi
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0002-7759-0120

Yaroslav Tarasenko
Cherkasy State Technological University, Cherkassy, Ukraine
ORCID: https://orcid.org/0000-0002-5902-8628

An integrated method for evaluating the effectiveness of
projects in the field of information technology has been proposed,
which could ensure effective management decision-making. All
features inherent in the implementation of the Scrum methodol-
ogy used in the management of information technology projects
have been taken into consideration. Ambiguous situations that
constantly arise during the implementation of projects affect
their effectiveness. Therefore, constant monitoring of the project
efficiency would provide opportunities for the project manager to
make management decisions promptly, which could contribute to
improving the efficiency of the project. The integrated method for
evaluating the effectiveness of projects was devised in the class of
organizational-technological systems based on the combined use
of formalized, intelligent, and expert methods. The results of ap-
plying a given method include an increase in the project efficiency
by 1.52 % by complying with time limits, a reduction in the over-
spending of financial resources and losses during the project, as
well as the improved productivity of teamwork.

A model of the project efficiency index has been devised,
which would ensure taking into consideration the peculiarities of
the organizational and technological components of the project,
as well as establishing a logical connection between the criteria
that characterize the organizational component of the project,
on the one hand, and the project-technological component, on
the other. The resulting project efficiency index contributes to
further research of various alternative scenarios for the project
implementation and forecasts the dynamics of achieving strategic
goals, as well as the dynamics of process implementation.

The proposed procedure for evaluating the effectiveness of
the project under Scrum conditions could become the basis of the
information technology of project management and the appropri-
ate decision support system.

Keywords: integrated method, evaluation, efficiency index,
organizational and technological components.
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A method of object state estimation in intelligent decision
support systems (DSS) has been developed. The essence of the
method is to ensure a high-quality analysis of the current state of
the analyzed object. The key difference of the developed method
is the use of an advanced genetic algorithm. The advanced genetic
algorithm is used when constructing a fuzzy cognitive model and
increases the efficiency of identifying factors and relationships
between them by simultaneously finding a solution by several
individuals. The objective and complete analysis is achieved us-
ing advanced fuzzy temporal models of the object state, taking



into account the type of uncertainty and noise of initial data.
The method also contains an improved procedure for processing
initial data under a priori uncertainty, an improved procedure for
training artificial neural networks and an improved procedure for
topological analysis of the structure of fuzzy cognitive models.
The essence of the training procedure is the training of synaptic
weights of the artificial neural network, the type and parameters
of the membership function, as well as the architecture of individ-
ual elements and the architecture of the artificial neural network
as a whole. The method increases the efficiency of data processing
at the level of 11-15 % using additional advanced procedures.
The proposed method can be used in DSS of automated control
systems (artillery units, special-purpose geographic information
systems). It can also be used in DSS for aviation and air defense
ACS, as well as in DSS for logistics ACS of the Armed Forces.

Keywords: decision support systems, artificial neural net-
works, genetic algorithm.
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This paper proposes an algorithm to substantiate the need for
weapons samples, as well as targeting when using a reconnaissance
firing system taking into consideration the peculiarities of functioning
of such systems. The algorithm essentially implies streamlining the
stages in determining the magnitude of the reduction of the enemy’s
combat potential and, on its basis, the formation of the need for the
number of weapons by type. The algorithm makes it possible to take
into consideration the nonlinearity of functions that describe both
different types of weapons and targets. In addition, this algorithm is
based on a modified method of nonlinear programming (two func-
tions). The modification involves the use of a normalized share of the
weight of each target as weight coefficients. This allows for targeting
while taking into consideration the established level of the combat
potential of an enemy.

A procedure for determining the need for samples of weapons
and targeting in the use of reconnaissance firing systems has been
devised. Tt was determined that in order to achieve the goal of enemy
fire damage, it is not typically necessary to use all weapons samples.
In general, the procedure makes it possible to take into consideration
the peculiarities of the samples of weapons and their suitability to hit
a certain target. That could prevent problems with overspending of
resources, failures in the detection-defeat cycle, non-fulfillment (not
fully performing) tasks during enemy fire damage.

In general, the algorithm and procedure for determining the need
for the samples of weapons and targeting when using a reconnaissance
firing system testify to devising a methodology for justifying the need
for weapons samples and targeting. The performance and adequacy of
this procedure have been tested by considering an example of determin-
ing the need for weapons samples and targeting and obtaining the result
confirmed by the experience in the use of reconnaissance firing systems.

Keywords: reconnaissance firing systems, methods of nonlinear
programming, method of two functions, combat potential.
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The purpose of improving a method is to devise a tool for resolv-
ing contradictions in the practice of conflict events related to in-
creasing the survivability and effectiveness of participation in a con-
flict event. A method for forecasting the survivability indicators of a
special-purpose system based on the method of analytical-stochastic
modeling of a conflict event was chosen as the basis for improvement.

The improved method is intended to find a compromise between
the need to increase the duration of participation in the conflict and
minimize the time of being at risk of loss of ability to function.



The use of the improved method, unlike the existing ones,
provides an assessment of the impact of maneuver on the effec-

tiveness of the implementation of tasks and the survivability of
SPS. The method implies justifying the techniques for the execu-
tive elements to maneuver in order to create favorable conditions
and effectively perform tasks in a conflict event.

The method involves the procedure for the formation of
initial data; determining the maneuvering intensity of executive
elements; comparing the parameters for expedient (rational) and
implemented maneuvering techniques; the generalization of the
research results.

The accepted indicators of the effectiveness and survivability
of a special-purpose system in a conflict event are the mathemati-
cal expectations of the number of destructive influences and the
number of preserved executive elements as a function of the
intensity of maneuvering. The criteria defined for assessing the
maneuvering techniques are the greatest values of the increase
in efficiency and survivability with the change in the intensity of
maneuvering and taking the favorable position by an executive
element in a conflict event.

The specified method has helped investigate the peculiarities
of changing performance and survivability indicators dependent
on the intensity of maneuvering and determine the criteria signs
for selecting maneuvering techniques.

Based on the signs of informativeness and the nature of the
mutual influence of the relevant indicators, the advantage of the
method is 30 % while the objectivity of taking into consideration
significant factors increases by 15 %.

Practice needs to predict the consequences of processes of
conflicting nature on the grounds of the effectiveness and surviv-
ability of its participants.

Keywords: forecasting method, maneuvering techniques,
evacuation, survivability indicators, conflict event.
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In the area of successful landing and guidance of the aircraft
on the route, flight safety is perceived as the highest rate of ob-
servation of all operational-control functions of the aircraft. The
given functions of the aircraft are observable and identifiable by
the systems and cognitive perceptions of the pilot. Situational
control of the aircraft on the route with the identification of the
danger, into which the pilot can get is perceived as an exact ele-
ment of failure. If the pilot enters such a situation, apriori solu-
tions are offered to him/her by the aircraft information system.
The character and emergency solution in the highest criticism
of the failure of aircraft systems is the controlled landing in the
local safety corridor when guiding the aircraft on the selected
route. The aim of the article is the theory of the solution for the
introduction of an assistance element in small aircraft with a
description of the solution of autonomous choice of geolocation
in a defined local environment. By a heuristic experiment in the
article, let’s prove the methods of selection of geographical areas



for landing an aircraft with the possibility of introduction into the
aircraft information system. The article presents the methodology
of creation autonomous assistance system, based on the measure-
ment of detection areas for landing with the collection of data
from the GIS system. This system can assist in pilot training and
real flights for small aircraft without difficulty. The effectiveness
of such system and the parameterization of its data were shown
and proved. The developed models may be further used for cre-
ation an autonomous selection system in the event of accidental
aircraft failures.

Keywords: emergency situation, suitable geolocation, assis-
tance system, flight area, efficiency criteria.
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The lack of recommendations in the normative and technical
documentation related to fiber-optic communication lines (FO-
CL) for assessing their technical condition necessitated devising
a method to control the lines’ quality and reliability of operation.

The method creates the basis for calculating the quality and
reliability indicators of FOCL operation and suggests measures
to improve them. It determines the methods of control, as well as
the acquisition, accounting, and analysis of damage statistics with
and without interruption of communication.

The graphic sequence of implementation of the stages of the
method demonstrates that resolving the task to control these
indicators should involve:

— managing the acquisition and actual acquisition of opera-
tional data on damages (the causes, nature, quantity, the dura-
tion of communication breakdown and complete elimination of
damage);

— determining the quality and reliability indicators of FOCL
operation annually;

— analysis of the obtained results and the development (cor-
rection) of measures to comply with the norms of these indicators;

— the implementation of measures to comply with the norms
of quality and reliability of FOCL operation (if necessary).

Based on the operational data from a line operator acquired
over three years in the specified climatic zone (a cable of the type
OKLBg-3 DA12-3x4E-0.4F3.5/0.22N18-12/0), the methodical
component of the method was examined.

The obtained results on the operational quality (damage
density, average damage duration, break (downtime) of commu-
nication) and reliability indicators (FOCL readiness factor) of a
subscriber access network without reservation showed that the line
had low efficiency. The communication breakdown over three years
amounted to K=12,569.8 stream-hours. The downtime at this vol-
ume of digital stream-hours has led to significant economic losses.

Line operators have been given recommendations for the
proper FOCL operation and ensuring a normalized value of the
line readiness coefficient. To this end, it is necessary to reduce the
time to re-link and prolong the line’s failure-free operation.

Keywords: method of indicators control, quality and reliabil-
ity of fiber optic communication lines.
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PO3POBKA METOJ1Y ®OPMYBAHHS CTIMKUX JIAHITIOJKKIB IIOCTABOK CUPOBUHU 3 TOBAPHO-
CHUPOBHHHOI BIPKI HA JIICOIEPEPOBHE MIZINTPUEMCTBO 3 YVPAXYBAHHSIM HEBUSHAYEHOCTEM
TA PU3UKIB (c. 6-18)

Lev Mazelis, Rodion Rogulin

Po3ruisiaeThest akTyabHa 33/1a4a TapaHTOBAHOTO 3a0e3MeveHHsT STKICHOIO CHPOBIHOIO JCOTIEPepOGHOTO TH/IPUEMCTBA, 110 He MA€ BIACHHUX
CUPOBUHHUX JKEPEJL. 3aPONOHOBAHO METO (POPMYBAHHS CTIIKIX JIAHITIOKKIB [OCTABOK CUPOBUHI Ha JIiCOTIEPEPOOHE TAPUEMCTBO 3 ypaxyBaH-
HSIM HEeBU3HAYEHOCTEH Ta PUBHKIB, [TOB'SI3aHUX i3 3Ky TiBJISIMI CHPOBMHN HA TOBAPHO-CHPOBUHHIH GIp:Ki Ta peasisallieio cxeMn J0CTaBKH /10 CKIIAJLY.
P03p06J1eH0 AMHAMIYHY MOJIEIb, IO TPECTaB/IIE cOO0I0 3a/1auy CTOXaCTUYHOTO HeJIIHIHHOTO MporpamMyBaHHsl, IJIbOBOIO (DYHKINEIO SKOT € BUTPATH
Ha IpHOAHHST CUPOBUHIL MOIeIb 103BOJISIE Ha 33/[AHOMY TOPH30HTI IUIAHYBAHHSI (POPMYBATH IIJTAH 3aKyIiBEIb CHPOBUHI Ha JICOBIH cexirii Gipski
3 ypaxyBaHHSAM HEBU3HAUEHOCTEN 3a KiJIbKICTIO I0060BUX TIPOIO3HUIIiH, ix obcsramut Ta iHamMu. TAaKosK BPaXOBYETHCS PUBHK BiJIMOBH Bijl YKJIIEHOTO
JIOTOBOPY B 3B'sI3KY 3 BTPATOIO SIKOCTi CUPOBUHM I1i/{ 4aC /I0OCTABKU Ta HEBUKOHAHHAM TEPMiHIB 0cTaBKH. /151 3HAXOJUKEHHS PillIeHHST MOJIEJIi 3a11po-
MOHOBaHa JIBOETAITHA CXeMa, B SIKiil Ha MEepIIOMY eTarti 3HaXOAUThCsT GIN3bKUET 10 ONTUMATIBHOTO «0a30B1il» T1aH 3aKkytiBenb. Ha apyromy erarti
JUISL PO3Irpatol ist KOKHOTO JIHA peasiiallii BUIIaJKOBOTO TIOTOKY 3asiBOK BUOMPAECTHCS TAKUIA TJIaH, SIKKH HAHOLIbII GJM3bKUT 3a 00CSAToM 3aKy-
MOBYBAHOI CUPOBUHI /10 «0a30B01» Ta MiHIMI3ye cymapHi Butpati. UrcesbHe pillleHHs Ha IEPIIOMY €Talli 3HAXOIUTCS €BPUCTIYHIM AJITOPHTMOM,
SIKUT HA OKPEMUX KPOKaX BUKOPUCTOBYE METOJ TLJIOK i MeK, i TeHeTUYHIIT anroput™M. Ha 1pyroMy etari unceTbHO BUPINIYETHCS MYJIBTHKPATEDi-
aJIbHE 3aBJIAHHS MATEMATIYHOTO POrpaMyBaHHs. Po3ristHyTo npukian hopMyBaHHs Jiconepepobuum mianpremctsom Janexoro Cxomy cybor-
TUMAJIBHOTO TIJTAHY 3aKyIIBEJb, 1110 3a0e311e4ye MABUIIEHHs e(heKTHBHOCTI Ta CTIHKOCTI TOCIIOAAPCHKOT IiSTIHOCTI B IOBTOCTPOKOBOMY TEPIO/i.

Komio4oBi ciioBa: JIaHIIIOKKH IOCTABOK, JIICOIIPOMICJIOBA FaJly3b, ONTUMI3allis MJIaHyBaHH: 3aKyIliBeJIb CHPOBUHH, CTOXaCTUYHE HeJliHiii-
He [PorpaMyBaHHSI.
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PO3POBKA IMITAIIITHOT MOJIEJII ®YHKIIIOHYBAHHSA BAHTAKHOTO MUTHOTO KOMILJIEKCY SIK
JIAHKH JIOTICTUYHOT O JIAHITIOTA IIOCTABOK (c. 19-29)

0. O. Masypenxo, A. B. Kyapsumos, L. T. JIe6inp, H. O. Jyskancoka, I. M. KpaBuens, M. I. Iinux

OCHOBHOIO JIAHKOIO JIOTICTHYHUX JIAHIIOTIB MOCTABOK € BaHTaKHUH MHUTHHUiT KoMIuiekc. Ha HbOMY BiflGyBa€ThCsi MUTHO-JIOTICTUYHE
00C/IyrOBYBaHHSI BAHTKOBJIACHUKIB IIPU €KCIIOPTI Ta IMIIOPTI BAHTaXKIB, KOMIUIEKCHOMY 00C/IyrOBYBaHHi, PO3MIIICHH] BAHTAXIB HA MUTHHMIT
CKJIAJL i CKJTaJl THMYacoBOTO 306epirarst. [yt 06rpyHTyBaHHsI BHOOPY ONTUMAIBLHOTO JIOTICTHYHOTO JIAHIIOTa TIOCTABOK 1 onTuMizaitii poboTn
BaHTa)KHOTO MUTHOT'O KOMILJIEKCY 3alIPOIIOHOBAHO BUKOPHUCTATH iMiTalliiiHe MOze/II0BaHH .

Hagezerio y sarasbHOMY BT/ MOJiesIb (DYHKIIIOHYBAHHS JOTICTUYHOTO JIAHIIOTA I BAHTA)KHOTO MUTHOTO KOMILTIEKCY. 3arpoloHoBaHa
MoJieJIb peaslizoBaHa B TakeTi aBroMarusaiii imitamiiinoro mozemosants GPSS World. BunipobGysanis iMiTaiiiinoi Mogesi JoricTuaHoro
JIQHIIOTA 1 BaHTaKHOTO MUTHOTO KOMIUIEKCY Tiependadaso nepeBipky ii amexsarHocti. IlepeBipka ageKBaTHOCTI iMiTamiiiHol Mogedi, ska
MoKasaja MaKCHMaibHe 3HadeH s t-cratuetuku 1,424 npu kpurnuroMy suavenni 1,85, foseia ii BiAmoBizHicTh POOOTI peasbHOro 06 eKTy.

Ilicsig 3aBeplieHHS IepeBipKU aJIeKBaTHOCTL 6yJ10 BUKOHAHO OI[HIOBaHHs IMOXMOKM imiTarii, ska ckaana 3 % 1pu JIOIYCTUMUX 5 %6,
3YMOBJICHOT HASIBHICTIO B IMITAIIfIHOI MOJIesIi TEHEPAaTOPIB MCEBAOBUITAJAKOBUX Yrcesa. TakuM 4uHOM, MOXHOKa iMiTallil € HeCyTTEBOIO JIst
JIAHOTO JIOCJIi/UKEHHS.

JL1s1 BaHTAXKHOTO MUTHOTO KOMILJIEKCY HABE/IEHO TPHKJIAJ Pe3yJIbTaTiB MOJEJNIOBAHHS. 3a Pe3yJbraTaMy iMITAI[iITHOTO MO/IeTIOBaHHS
MO’KHA BUBHAUUTH: ONTUMAJIbHUI THI JIOTICTHYHOTO JIAHITIOTA MTOCTa4aHb Ta ONTHMAaTIbHA CTPYKTYPA BAHTAKHOTO MUTHOTO KoMmILIekcy. Ha-
BeJIEHO IMPOKUIT CIIEKTP 33/1a4, SIKi I03BOJISIE BUPIIIyBaTH 3alIPOIIOHOBAHA iMiTalliiina Moziesib. Takum ynHOM, po3pobIiena imitarliiina Mojesnb
ZIaCTh MOJKJIMBICTD aHATI3YBATH 1 YIOCKOHATIOBATH PEKUMHU POOOTH BAHTAKHOTO MUTHOTO KOMILTEKCY. KpiM 11p0T0, 11€ 103BOJINTH OTPHMATH
06rpyHTOBaHE PillleHHsT OJI0 3aCTOCYBAHHSI IEBHOTO TUITY JIOTICTUYHOTO JIAHITIOTA OCTABOK.

Ki104oBi citoBa: J10ricTHYHNMI JTAHITOT, IMiTalliiiHA MOJIe/Ib, BAHTaKHUNH MUTHUN KOMILIEKC, TPAHCIIOPTHUI 3acif.
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OIITUMI3AILIA ETAIIIB PO3POBKU BAHTAKHOIO IIVIAHY CYTHA J1JIs1 IEPEBESEHHS
T'EHEPAJIbHUX BAHTAJKIB (c. 30-36)

O.T. Jlomkapsos, O. M. Kopuemox

OpHi€o 3 TOMOBHUX 3a/[a4 TIPU PO3PAaXYHKaX OCTIHOCTI BUCTYITAE 3a0e3IeUeH s CyHy HEOOXiIHOTO (ONTHMAIBHOTO) AU(EPEHTY, HA
OCTATOYHY BEJIMYMHY SIKOTO BIJIMBAE PO3MIIlEHHS BaHTaXy Ha cy/aHi. OJHAK HAa CHOTO/HINIHIN /IeHb € IIPABUJIA Ta BUMOTH, ajie BiJICYTHIiil
€MHIHN X 10 PO3POOKU BAHTAXKHOTO TUIAHY CY/IHA TIPU OJTHOYACHOMY TIepeBE3€HHI PI3HUX BU/IIB TEHEPATBHOTO BAHTAKY.

3 MeTor TiBuIeHHs e(DEKTUBHOCTI BUIIIE 3ra/[aHiX PO3PAXYHKIB 3alIPONIOHOBAHO METO/MKY ONTHMI3aIlii PO3pOOKU BAHTAKHOTO IIAHY
Cy/IHa, IO NepeBO3UTh OJHOYACHO Pi3HOPI/IHI reHepasbHi BaHTAXi, OCHOBHA ifiesT SIKOI MOJIATAE B PO3MOZII MapTiii BaHTaXy Ha CYIHI B
IIBa €Talu 3 yPaXyBaHHSIM KOMIIEHCYIOUOTO M(DEPEHTYIOUOr0 MOMEHTY. YIOCKOHAJIEHO CXeMy PO3POOKH BaHTAKHOTO TLJIaHY 3a PAXYHOK
BIIPOBA/UKEHHST PO3p06IeHol MeToanKu. Pesyisrarn Bepudikaril miarBepamin i eexTHBHICT HA TPAKTHIII.




JTocmipKeHO MOKIIMBI BiIXUJIEHHST 3HAYeHb HEOOXIHOTO (ONTUMAIBHOTO) Ha pelic audepeHTy Bin (hakTUUHOro, PO3PaXOBAHOTO IMCIIs
posMoiny 3amaci i mapriii BaHTakiB Ha TPUKIL cepii po3pobseHnx BaHTakHUX TwiaHiB. Corifl 3a3Ha4nTH, 1O 3HAYEHHS AdepeHTy
Heo6XiHOTO (ONTUMATBHOTO) i GaKTHYHOTO /TSI KOKHOTO OKPEMOTO BAHTaKHOTO IUIAHY He BiZIPI3HSOTHCsE Giibil, HiXK Ha 8 %.

OrpuMaHni pe3ysisraTi, HaBeAeHi y CTaTTi, AAI0Th MiACTaBH CTBEP/IKYBATH PO AOUIIBHICTD X BUKOPHCTaHHS TIPU PO3POOIL BAHTAKHNUX
IJIAHIB CyJIeH TPaMIIOBOTO CYAHOILTABCTBA. BIPOBa/ZKeHHA METOANKN /[03BOJINTDH €(heKTHBHO BUKOHYBATH 3aBAHTAKEHHS Cy/HA 3 TIOBHUM
BUKOPHCTAHHSAM K HOTO BaHTaKOIIAHOMHOCTI, TaK i BaHTaKOMICTKOCTI. BUKOpUCTaHa 3alPOIIOHOBAHOI CXeMU PO3POOKKM BaHTaKHOTO
TIJIAHY TP TTepeBe3eHHi Pi3HOPIIHIX BAaHTAKIB CKOPOTUTH 3arajIbHUI Yac PO3paxyHKy OCTIITHOCTI i MiITHOCTi cyiHA B ITIJTOMY.

KmouoBi ciioBa: BanTakHMiT 171aH, TUhEPEHT, reHepaIbHIil BAHTaXK, TH(MEPEHTYIOUN MOMEHT, OCTIIiHICTD CyHA.
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PO3POBKA METOJAUKU PO3PAXYHKY NMHJAEKCY TEXHIYHOTO CTAHY BY3JIIB IOKOMOTHBA HA
OCHOBI PE3YJIbTATIB MOHITOPUHIY (c. 37-45)

b. €. boanap, O. B. Oukacos, M. O. OukacoB

Iipoke BrpoBapKeHHST iHGOPMAIIHHUX TEXHOJIOTIH B CHCTEMN YIIPABIIHHS TTApKaMH TEXHIYHUX 3ac00iB, BIKOPHUCTAHHS CHCTEM
TEXHIYHOTO OGCAYrOBYBaHHS i PEMOHTY 3 ypaxXyBaHHAM PHU3MKIB (asdyloThbCs Ha PO3paxyHKaX 3HauHOI KiJbKocTi 1mokasHukis. CywacHi
JIOKOMOTUBH OCHAIIIEHI CHCTeMaMK MOHITOPUHTY 1 [iarHOCTYBaHHs TexHiuHOro crany. O6'€/[HAaHHS IUX CUCTEM 3 TEXHOJIOTissME IHTepHeTY
pedeil i TEXHOJIOTISIMI BEJIMKUX JTAHUX HAJAE MOKJIMBICTD BHKOPHCTAHHSI aOCOTIOTHO HOBUX TI/IXO/IB 0 YIIPABJIHHS MTAPKOM JTJOKOMOTHBIB.
Ha noyarkosomy erarti noOy0B1 MOAIGHUX CHCTEM HEOOXIHO PO3POOUTH KPUTEpii, sIKi J03BOJIAIOTH B aBTOMATUYHOMY PEKUMI BU3HAYATH
TeXHIYHMI CTaH JJOKOMOTHBA i HOTO BY3JiB 3 METOI0 BUIJIMTH i3 3aTaJbHOTO TAPKY JOKOMOTHB, IO MOTPeOyE MPOBEAEHHS TEXHIYHOTO
06CIyTOBYBaHHST Yl PEMOHTY.

3amnpoIOHOBAHO METOANKY PO3PaXYHKY iH/JEKCY TeXHIYHOTO CTaHy JJOKOMOTHBIB i flOro BysJiB Ha Mi/ICTABI IaHUX CUCTEM MOHITOPUHTY.
Meroznka sacHoBana Ha OPMyBaHHI JJaTEHTHNX /[IarHOCTHYHIX ITapaMeTPiB 3 BUKOPHCTAHHAM METO/IY TOJIOBHUX KOMITIOHEHT i TO/[AIbIIOMY
PO3paxyHKY BaroBux koeilie€HTiB 1UX IIapaMeTpiB 3 BUKOPHCTAHHSIM METO/y aHali3y iepapxiil. BixminHicTIO 3a11pONIOHOBAHOT METOIMIKMY € Te,
1[0 TIPH PO3PAXYHKY 1HIEKCY BUKOPUCTOBYIOTHCS JIATEHTHI [IArHOCTHYHI TAapAMETPH, sIKi € TIOX{IHIMH Bifl TPy KOHTPOJIBHUX TTAPaMeTpiB, Ta
BaroBi KoeillieHTH PO3PaXOBYIOTHCSI 3a OMOMOTOI0 METO/LY aHaIi3y iepapxiil 6e3 HeoOXiIHOCTI 3aIyYeHHsT eKCIIEPTIB.

HasesieHo pesysisTaTii po3paxyHKy iH(OPMATHBHOCTI AIarHOCTUYHUX [TApAMeTPiB HAaBAHTAKEHHSI, BTPATH, BXIi/l Ta IX BaroBux KoediltieHTis.
HaiiGinbury indopmarusmicts iz 0,5 10 0,85 Mae mapamerp HaBanTaskenst, Haiimerny (0,05—0,26) mapamerp Bxiz1. Busnadeno cepeste sHaueHHst
i 3aJIEKHOCTI 3MIHU 1HAEKCY TEXHIYHOTO CTAHY TiAPABJIIYHOI Mepeaadi JOKOMOTHBA NPH BUMPOOYBAHHsIX. AHa/3 iHAEKCY 1 MIarHOCTUYHUX
TTapaMeTpiB J03BOJISIE OI[IHITH PEAKIIIO TiipoTiepe/iadi Ha 3MiHy PesKIMIB il BUIPoOyBaiib, IMHAMIKY 3MiHI BTPAT i iHIII ITapamMeTprL.

KmouoBi cioBa: inexkc TeXHiYHOTO cTany, iHOPMaTHBHICTD, JIarHOCTUYHI TapaMeTPH, TOJOBHI KOMITOHEHTH, Ti/IpaBJIivyia mepeaada.
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PO3POBKA KOMIVIEKCHOTO METO/Z1Y OIIIHIOBAHIOBAHHA E®EKTHBHOCTI IIPOEKTIB B YMOBAX
SCRAM T'AJIY 31 IH®OOPMAIIAHUX TEXHOJIOTT (c. 46-53)

T. O. llpokonenko, O. B. Jlapnancoka, . O. Ilosoaouskwuii, b. I1. O6on08chkuii, 5. B. Tapacenko

3arpomoHOBAHO KOMILTIEKCHIIT METOT OIHIOBAHHS eheKTHBHOCTI TPOEKTIB B Tatysi iHopMaIiiiHIX TEXHOJIOTIH, 1110 3a6€3MeYnTh BHPOOIEHHS
eeKTUBHIUX YIIPABJIIHCHKUX pilieHb, [Ipu 1iboMy BpaxoByIOThCs BCi 0COOIMBOCTI peastizaltii MeTogoI0rii Scrum, 1o 3aCTOCOBYEThCSI B YIIPaBJIiHHS
npoekTami rasnysi indopmartiiinux texnosoriit. Heonosnauni cntyattii, siki noctiiiHO BUHUKAIOTh B XOJIi peasiizaliii MPOEKTIB, BIUIMBAIOTH HA iX
edexTnuBHiCTb. ToMy, TOCTIHHUI KOHTPOJIb €PEKTUBHOCTI MPOEKTY 3a0€3MeYNTh MOKIUBOCTI TIPOEKTHOMY MEHE/KEPY B ONEPATUBHOMY TIPUIAHSITTI
VIPABJIHCHKUX PIlllCHb, 10 CIIPUSE MABUIICHHIO e(heKTUBHOCTI PoeKTY. KOMILICKCHIIT METOL OLiHIOBaHHS e(heKTUBHOCTI TPOEKTIB PO3POOIICHII
B KJIaCi OpraHizariiiHo-TeXHOIONYHIX CHCTEM Ha OCHOBI KOMOIHOBAHOIO 3acTOoCyBaHHS (POPMAIi30BAHKX, IHTEJEKTYaJIbHUX Ta €KCIEPTHUX
MeTo/IiB. Pe3ysisratom 3acToCyBaHHsI TAHOTO METOITY € THBUIIEHHS e(eKTHBHOCTI POEKTY Ha 1,52 % 3a PaXyHOK JIOTPHUMAHHST YaCOBIX OOMEKEHD,
3MEHIIIeHHsT epeBUTpaTH (hiHAHCOBUX PECYPCiB Ta BTPAT B IIPOEKT,  TAKOIK TH/[BUIIIEHHSI TIPOLYKTUBHOCTI KOMaH/IHOT POOOTH.

Po3pobisieHo Mozienb iHjeKey e(heKTHBHOCTI TPOEKTY, 10 3a0e3MednTh BpaxyBaHHs OCOOJUBOCTE OpraHizalliiHoi Ta TeXHOJIOrYHOI
CKJIQJIOBHUX TIPOEKTY, a TAKOK BCTAHOBUTH JIOMTYHKMI 3B’I30K MK KPUTEPISIMH, 110 XapaKTEePU3YIOTh 3 OJHOr0 OOKY OpraisailiiiHy CKJIagoBy
TPOEKTY, a 3 IHIIOTO MPOEKTHO-TexHosoriuny. OTpuManuii iHAeKc epeKTHBHOCTI MPOEKTY CIIPHUAE MOAANBIIOMY JIOCAIKEHHIO PI3HIX
JIBTEPHATHBHIX CIIEHAPIIB peai3ailii MPOEKTY Ta MPOTHO3Y TUHAMIKU TOCATHEHHS CTPATETIYHIX ITiJIell, a TAKOJK TUHAMIKI peasri3allii mporiecis.

3anpornoHoBaHa Mpoleaypa OliHIOBaHHS e(EKTUBHOCTI TPOEKTY B yMOBaX Scrum Mojke OyTH TIOKJaJeHa B OCHOBY iH(OpMAIiiiHOT
TEXHOJIOTI] yIIPaBJiHH: IIPOEKTOM Ta BiIMOBIIHOI CHCTEMH MiATPUMKH MIPUITHATTS PIillIeHHs.

KmouoBi ci0Ba: KOMIIJIEKCHUI METO/I, OLIHIOBAHHS, iH/IeKC e()eKTUBHOCTI, OpraHizaiiiiina Ta TeXHOJIOr YHA CKJIA[0BI.
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PO3POBKA METO/1Y OHIHIOBAHH: CTAHY OB’€KTY B IHTEJIEKTYAJIbHUX CUCTEMAX IIIITPUMKHA
IMPUMHATTA PINIEHD (c. 54-64)

B. M. Besyrauii, B. B. Ouiiinuk, I. O. Pomanenxo, O. B. JKyk, B. B. Kysaskos, O. B. Bopucos, C. O. Kopo6uenko, E. C. Ocranuyk,
T. 10. TaBunenko, A. B. IlInmanpkuit

TIpoBeseno po3poOKy METOAY OILHKK cTaHy 00’€KTY B IHTEJEKTYaJbHUX CUCTeMaxX MiATPUMKU npuitnarts pimens (CIIIIP). Cythicth
METO/Ty TIOJIATAE B 3a0€3IIeYeHH] BCOKOI SIKOCTI aHaIi3y MOTOYHOTO CTaHy 00’€KTY, IO A0CIIKY€Thest. KITI0I0BOI0 BIAMIHHICTIO pO3po0aeHO-



IO METO/Y € BUKOPHCTAHHS YZOCKOHAJIEHOTO FeHETHYHOIO aJITOPUTMY. YIOCKOHAICHUN reHeTUYHUIl alIrOpUTM BUKOPUCTOBYETLCS HA eTalll
MO0y I0BY HEYiTKOI KOTHITUBHOI MOZIesT. BUKOPHCTAHHS yI0CKOHAIEHOTO TEHETHYHOTO ATTOPUTMY [O3BOJISIE i ABUIINTH OTIEPATHBHICTS i1€H-
Tudikaiii pakTopiB Ta BCTAaHOBJICHHS 3B I3KiB MiJK HUMM 3a PaXyHOK OJJHOYACHOTO TIONIYKY PillleHHs AeKiabkoMa ocobamu. O’ ekTuBHIi Ta
MOBHUIT aHAI3 TOCSITAETHCST BUKOPUCTAHHSIM Y/IOCKOHATECHNX HEUITKIX TEMITIOPATBHUX MOJIeJIell cTaHy 00 €KTY, BpaxyBaHHSIM THUILy HEBU3HA-
YEHOCTI Ta 3alTyMJIEHOCTI BUXIAHUX JaHuX. MeTo/I TaKOK MICTUTD yIOCKOHAJIEHY TIPOIieAypr 0OpOOKK BUXIHUX JaHUX B YMOBaX alpiopHOl
HEBU3HAYCHOCTI, y/IOCKOHAJICHY IIPOLIEAYPU HABUAHHS MITYYHUX HEHPOHHUX MEpPeX Ta yIOCKOHAJIEHOI IIPOILeyPU TOIOJIOTIUHOTO aHAJi3y
CTPYKTYPH HEYITKUX KOTHITHBHUX Mozeseil. CyTHICTD TPOIelypr HABYAHHS TOJISTAE B TOMY, IO BiIGYBAETHCS HABYAHHS CHHATITIHYHIX Bar
MITYYHOI HEPOHHOI Mepeski, TUIY Ta TTapaMeTPiB (PYHKINT HATEKHOCTI, & TAKOK aPXITEKTYPU OKPEMUX €JIEMEHTIB 1 apXiTeKTypHu ITYYHOI He-
HPOHHOI Mepexi B 1isioMy. BUKOPHCTaHHSI METO/Y 1€ MOKJIMBICTD JOCSATTU TIBUIIEHHS OTlePaTHBHOCTI 06po0OKK Aanux Ha piBui 11-15 %
3a PaxXyHOK BUKOPUCTAHHS J0JATKOBUX Y/O0CKOHAJIEHUX npoueayp. IIpononyerscs Bukopucrtanus sarnpononoBanoro merogay B CIIIIP as-
ToMaTH30BaHuX cucteM ynpasiinHsa (ACY) aprusepiiicbkuMmu 1igipos/izamMu, reoinopMaliitHuX crcTeMax CIeliaIbHOrO IPU3HAYEHHS ).
Takox mMosknuBo Bukopuctarns B CITITP ACY asiattieio Ta mpotunosiTpsinoi o6oponu, a Takoxk B CITITP ACY sorictiunoro 3abesnedeHst
36poiinnx Cur.
KimouoBi ciioBa: cicteMu MiATPUMKY IIPUHHATTS PillleHb, ITYYHI HeIPOHHI MepesKi, FTeHeTHYHUIT aITOPUTM.
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PO3POBJEHHS METOJIUKU OBIPYHTYBAHHS IIOTPEBU ¥ 3PA3KAX O3BPOEHHS TA
IIJIEPO3IIOALITY ITIPU 3ACTOCYBAHHI PO3BIJIYBAJIbHO-BOTHEBOI CUCTEMM (c. 65-74)

0. B. Maiicrpenko, B. B. Xoma, O. B. Jluxoabor, A. A. lllep6a, O. I. SIky6oscbkuii, C. B. Creuis, O. C. Kopuienko, A.C. CaBenben

3anporoHOBAHO AITOPUTM OOTPYHTYBAHHS MOTPeOU Y 3paskax 03GPOEHHS Ta LiIePO3MOAINY IPU 3aCTOCYBAaHHI PO3BilyBaIbHO-BOTHEBO]
CHCTEMU 3 ypaxyBaHHsAM 0coOimBocTell (GyHKIioHyBaHHS Takux cucteM. CyTHICTB alrOpUTMY TOJATAE Y BIOPSAKYBAHHI €TariB 1010
BUBHAYEHHS BEJUYMHN 3HUKEHHsT O0IOBOro MoTeHIiasy MPOTUBHIKA Ta Horo migcTtasi GopmyBaHHs moTpebu y KiabKocTi 030poeHHS 3a
tunavu. O3HaUeHUH aJIrOPUTM JI03BOJISIE BPaXyBaTU HEJIHIHICTh (DYHKINH, SKi OMUCYIOTh K PisHi TUIIN 030pOEHHs, TaK 1 1. /[o Toro *,
1eii aJropuT™ 6asyeThbest Ha MOA(DIKOBAHOMY METO/Ii HeJITHIHHOTO TiporpaMyBaiHst (BoX (yHKILiT). Moaudikaliist osisrae y BAKOpUCTaHHi
Y SIKOCTi BaroBuX Koedili€HTiB HOPMOBAHUX YACTOK Baru KOKHOI 11iJ1i. [le 103B0JIsIE IPOBONTH I1i7IEPO3IIOLJ 3 YPAXyBAHHSIM BCTAHOBJIECHOTO
piBHs GOMOBOTO TOTEHIIATy TIPOTHBHUKA.

Po3pobiieHo mporienypy BU3HAYEHHS MOTpeOU y 3paskax 030GPOEHHS Ta I[JIEPO3MOIIY TPH 3aCTOCYBAHHI PO3BiNyBaIbHO-BOTHEBUX
cucreM. BUsHaueHO, 110 IS IOCATHEHHSI METU BOTHEBOTO YPaKEHHS TIPOTUBHUKA, SIK IPABUJIO, HEe MOTPIGHO BUKOPUCTOBYBATU BCi 3pasKu
030pO€EHHST. 3araioM e 3a3HaueHa MPOoIe/Iypa J03BOJISIE BPAXOBYBATH 0COOIMBOCTI 3pa3KiB 030POEHHS Ta IX IPUAATHICTD 10 YPAsKEHHST TIEBHOT
1. Ile 103B0JIUTD 3a1106irTH BUHUKHEHHIO TIPOGJIEM 1IOJI0 MIEPEBUTPATH PECYPCIB, 3001B Y IIUKIII BUSIBJIEHHSI-yPAKEHHsI, HEBUKOHAHHST (HE Y
TIOBHIIl Mipi BUKOHAHHS) 3aB/IaHb I1iJI YaC BOTHEBOTO YPasKEeHH: IIPOTUBHUKA.

3arajiom ke alTOPUTM Ta MPOIleypa BUSHAUEHHsT MOTPeOH y 3paskax 03GPOEHHS Ta IiIePO3MOILNTY P 3aCTOCYBaHHI PO3BILyBaIbHO-
BOTHEBOI CHCTEMHU CBIUUTH PO PO3POOIEHHST METOAUKHI OOIPYHTYBaHHs OTPeOU y 3paskax 030poeHHs Ta miseposnoxiny. [IparesaTHicTh
Ta a/IeKBATHICTD i€l METOANKI TePEBipeHi MITISIXOM PO3TJISILY TIPUKIALY BU3HAYEHHS MOTPeOH y 3pasKkax 030POEHHS Ta IiIepO3MOAiIy Ta
OTPHMAaHHI Pe3yJIbTary, Mi/[TBepP/’KEHOI0 I0CBi/IOM 3aCTOCYBaHHS PO3Bi/lyBaJbHO-BOTHEBUX CUCTEM.

Kiio4oBi ciioBa: po3BijlyBaibHO-BOTHEBI CHCTEME, METO/M HEJTIHIFTHOTO TIPOTPaMyBaHHs, METO/I IBOX (DYHKIIIH, OOHOBUI MoTEHIiaI.
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YAOCKOHAJIEHHA METOAY BUSHAYEHHS IHTEHCUBHOCTI MAHEBPYBAHHA BUKOHABYOI'O
EJJEMEHTY CUCTEMMU CIIEIIIAJIbHOTO ITPU3HAYEHH (c. 75-83)

C. 10. I'orousui, 0. €. Penino, O. b. Turapeuxko, A. B. Kokoiiko, O. B. T'onoBuenko

MeTo10 yI0CKOHAJIEHHSI METO/TY € PO3POOJIEHHS IHCTPYMEHTY PO3B’I3KY POTHPIYYS Y TPAKTHUIN KOHGBIIKTHUX CUTYAIIH 0/I0 MiABUINEHHS
JKMBYYOCTI 1 Pe3yJIbTaTUBHOCTI yyacTi y KOHMIIKTHIN curyartii. 3a 0CHOBY y/I0CKOHAJIEHHS 0OPaHO METO/I TIPOTHO3YBaHHsI TOKa3HUKIB KUBYYOCTI
CHCTEeMH CTIeTliaIbHOTO IPU3HAYEHHS Ha OCHOBI METO/Y aHAJIITHKO-CTOXaCTHYHOTO MO/IETIOBaHHS KOH(IIIKTHOI cuTyarrii.

VI0CKOHAICHUI METO/[ TIPU3HAYEHUIA /TSI IONTYKY KOMIIPOMICY Mix MOTpe6oto y 3011blIeHHI TPUBANOCTI yyacTi y KOHMIIKTI i MiHiMizarrii
Yacy 3HaXO/KEHHS TTiJT 3arPO3010 BTPATH 3/IaTHOCTI 10 (DYHKITIOHyBaHHS.

3acTocyBaHHs yIOCKOHAIIEHOTO METO/LY, Ha BIZIMIHY BiJl icHyiOurX, 3a0e31euy€ OI[HKY BIUIMBY MAHEBDPY HA PE3YJILTaTHBHICTh BUKOHAHHS
saganb Ta xkuBydicts CCII. Merox nepeabadae oOrpyHTYBaHHsI CIIOCOOIB MaHEBPYBaHHsI BUKOHABYMX €JIEMEHTIB 3 METOIO CTBOPEHHSI
BUTIZIHUX YMOB Ta e()eKTUBHOTO BUKOHAHHS 3aBJaHb Y KOHMJIIKTHIN CUTYaIlii.

Metoj nepegbavac mposeieHHs poteayp (HOPMYBAHHS BUXIIHUX [AaHWX; BU3HAYECHHS IHTEHCUBHOCTI MAaHEBPYBAHHsS BHKOHABUMX
€JIEMEHTIB; TOPIBHIHHS MapaTMeTPiB AOMITbHUX (PallioHaJbHUX) 1 peidyeMux crocobiB MaHeBpPYBaHHs; y3araJbHEHHS pe3yJbrTaTiB
JIOCJIIJIPKEHHS.

IToxasHnkaMn pe3yiIbTaTUBHOCTI 1 JKUBYYOCTI CHCTEMU CTICIiaabHOTO MPU3HaYeHHsA y KOH(MIIIKTHIN cuTyarii mpuitHATI MaTeMaTHdHi
OYiKyBaHHs KiJIbKOCTI IeCTPYKTUBHUX BIUIMBIB Ta KiIbKOCTI 30epesKeHIX BUKOHABYNX eJIeMEeHTIB AK (DYHKIIIT Bi/l IHTEHCHBHOCTI MaHEBPYBaHHSI.
Kpurepisimu o1iHIOBaHHST cocOOiB MaHEBPYBaHHs BU3HAUEHO HAWGIIbINI 3HAYEHHS MIPUPOCTY MOKA3HUKIB e(DEeKTUBHOCTI i KUBYUOCTI i3
3MIiHOIO iHTEHCUBHOCTEH 3711ICHEH S MaHeBPY Ta 3alHATTS BUTITHOTO TTOJIOKEHHS BUKOHABYOTO eJIEMEHTY Y KOHMJIIKTHIN CUTYaIIii.

32 101I0MOT0I0 [IbOTO METO/LY JOC/IJIZKEeH] 0COOIMBOCTI 3MIHM OKA3HUKIB PE3YJILTaTUBHOCTI 1 KUBYYOCTI B/l IHTEHCUBHOCTI MaHEBPYBaHHS
Ta BU3HAYeHI KpiTepiaibHi 03HaKN BiOOPY CIIOCO6IB MaHeBpY.

3a osHakamu iHGOPMATHBHOCTI Ta XapaKTepoOM B3aEMHOTO BIUIMBY BIJNOBIZHMX IMOKa3HWKIB mepeBara Meroay ckiamae 30 %, a
06'€KTHBHOCTI ypaxyBaHHs CyTTEBUX (GakTopiB 36iabIyeTs Ha 15 %.




BaskaBUM /It IPAKTUKU € MOJKJIMBICTD IIPOTHO3YBaHHSI HACII/KIB 1poIieciB KOH(MIIIKTHOI MIPUPO/IN 32 O3HAKAMK PE3yJIBTaTUBHOCTI 1
SKUBYYOCTI i1 yYaCHUKIB.
Ki1040Bi c10Ba: MeTO MPOTHO3YBAHHSI, CIIOCOOM MaHEBPYBaHHsI, €BAKYyallist, HOKa3HUKU KUBYYOCTi, KOH(DIIIKTHA CHTYAITisL.
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PO3POBKA CUCTEMU BUBOPY ITPUJIATHOTO MICIS TOCAZIKH BCEPEJIMHI MICITEBOT
HEBE3NEYHOI 30HMU (c. 84-91)

Pavol Kurdel, David Pastir, Jaroslav Zaremba, Lukas Korba, A. B. fIkosiesa

V 30Hi ycnimHoi mocaaky Ta HaBeJEHH JiTaka Ha MapuIpyT Ge3neka 1oJIbOTy CIPUIMAEThCS K HAWBUINUIA CTYITIHD JOTPUMAHHS BCiX
oTepaTUBHO-KepyIounx GyHkiiii mitaka. [lami GyHKINT JiTaka cocTepiraioThest Ta iIeHTH(IKYIOTCS CHCTEMAaMU Ta KOTHITUBHUMU CITPHIi-
HaTTamu niora. Cutyalliiine KepyBaHHs JITAKOM Ha MApIUIPYTi 3 BUSBJICHHAM HeGE3MEKHU, 10 AKOI MOKE MOTPAIUTH MIJIOT, CIIPUIAMAETHCSA
SIK TOYHWH eJIeMeHT BiZIMOBH. SIKINO MiJIOT MOTPAILISIE 0 TaKOi CUTYAIlii, arpiopHi pilieHHs oMy TIporionye indopmariiina ciucrema JiTaka.
Xapakrep Ta aBapiiie pilieHHs y BUIII KPUTHII BiIMOBH CHCTeM JliTaka - 1le KepoBaHa MocajKa B JIOKAJIbHOMY KOPHIOPI Oe3nexu mij yac
BeJIeHHs1 JliTaka 3a BUOpaHuM MapiipyToM. MeToio poGoTH € Teopist pillleHHs /1UIst BIPOBA/UKEHHS TOMOMIKHOTO eJIeMEHTa B MaJly aBialliio 3
OITICOM DillleHHsT aBTOHOMHOTO BHOOPY TEOTOKAIil Y 3alaHOMy JIOKaabHOMY cepeoButii. [IIISXoM eBPICTHYHOTO eKCIIEPUMEHTY Y CTaTTi
OOTPYHTOBYIOTBCST METOIMKH BHOOPY TeorpadivHuX 30H /U MOCAAKHU JIiTaKa 3 MOJKJIUBICTIO BIIPOBA/IKeHHsT iHGOPMAIiiiHOT crcTeMu JriTaka.
VY cTarTi mIpe/icTaBieHa METOMKA CTBOPEHHS aBTOHOMHOI CHCTEMH JIOTIOMOTH, sIKa IPYHTYETHCS HAa BUMIPI 30H BUSBJICHHS /IS TTOCAJKN 31
360pom mauux i3 [TC-cucremu. 151 crcremMa MOsKe JIETKO IOMOMOITH B HABYAHHI MJIOTIB 1 PealbHUX MOJbOTAX HA HEBEJIUKNUX JiTakax. [Toka-
3aHO Ta JI0BEIEHO e(DeKTHBHICTD TAKOI CHCTEMH Ta MapaMeTpusaiiio ii rannx. Pospobireni Moesi MOXKyTh Oy TH BHKOPUCTAHI IS CTBOPEHHS
AaBTOHOMHOI cucTeMU BUOOPY TIpK aBapiliHUX BIZIMOBH JICTaJIbHIX araparib.

KomouoBi ciioBa: aBapiiiHa cUTYyallis, BiiIOBIIHA Te0JIOKAILis], CUCTEMA JI0TIOMOTH, PAllOH 10JIbOTY, KpuTepii eheKTUBHOCTI.
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PO3POBKA METO/[Y KOHTPOJIIO SIKOCTI TA HA/IIITHOCTI POBOTH BOJIOKOHHO-ONTUYHUX JITHIIT
3B’SI3KY (c. 92-100)

C. B. Kidopyk

BizcyTHicTh y HOPMATUBHO-TEXHIUHIN TOKYMEHTAITii 3 €KCIITyaTallii BOJTOKOHHO-ONTHIHUX JiHiH 38’s13ky (BOJI3) pexomennartiii 3 ortin-
KU X TEXHIYHOTO CTaHY BUKJIUKAIO HEOOXIIHICTD PO3POOKI METOLY KOHTPOJIIO AKOCTI Ta HAIHHOCTI POOOTH JIiHiIL.

MeTo/1 CTBOPIOE OCHOBH JIJIsi PO3PaXyHKY TIOKa3HUKIB sIKOCTI Ta HaziitnocTi poborn BOJI3, pekomenjye 3axoau ix mijBuiients. Bin Bu-
3HAYA€E CIIOCOOM KOHTPOJIIO, a TAaKOK 300py, 06JIIKY 1 aHaUI3y CTATHCTHYHUX JAHIX TIOMIKO/UKEHD 3 EPEPBOIO Ta 6€3 mepepBH 3B'I3KY.

I3 npuBezieHoi rpadivHOl MOCIIOBHOCTI peastisailii eTarniB MeTo/ly ITOKa3aHo, IO /10 BUPIIIEHHS 33/1a4 KOHTPOJIO I[UX HOKA3HUKIB CJIi/]
BITHECTU:

— opraHizaiiito 360py Ta 36ip ekcruyaTaliiiHUX IaHUX MOIIKOKeHb (IIPUYMH, XapaKTepy, KiJbKOCTi, TPUBATIOCTI MEPEPB 3B'A3KY Ta
MTOBHOTO YCYHEHHS MOMIKO/[KEHHS );

— 1OpiuHe BUBHAYEHHSI IIOKA3HUKIB sIKOCTI Ta HaziiinocTi poborn BOJI3;

— aHaJIi3 OTPUMAHKX PE3YJILTaTiB Ta PO3POOKY (KOPEKINIO) 3aX0/[iB JIOTPUMAHHS HOPM [IUX [OKA3HUKIB;

— peaJiizalliio 3aX0/1iB J0TPUMAHHI HOPM MOKa3HUKIB SIKOCTI Ta HagiitHocTi po6orrn BOJI3 (3a HeoOXiaHICTIO).

Ha 6asi ekciuryaTtaliiHux aHuX orepaTtopa JiiHii, OTpMMaHKX 32 TP POKH B 3a/IaHiil KaiMaTuuHiil 30ui (kabeab Ty OKJIBr-3 TA12-
3x4E-0,403,5/0,22H18-12/0) npoBe/IeHO AOCTIKEHHST METOIMIHOT CKITaJl0BOI METO.LY.

OrpuMmani pe3yJbTaTh MOKa3HUKIB SKOCTi (IIIbHICTD TTOMIKO/KEHb, CEePe/IHsT TPUBATICTD MOITKO/KeHb, TlepepBa (TIPOCTiil) 3B's13Ky) Ta
HaziiiHocTi poGoTtu (koedimient roroprocti BOJI3) Mepexki abOHEHTCHKOTO 0CTYIy 6€3 Pe3epBYBaHHS TTIOKA3AJIM, IO 115 JHIA MA€ HU3bKY
edexruBHicTh. [lepepsa 38’13ky 3a Tpu pokn ckirana K=12569,8 noroko-romaun. [Ipocriit Takoro uncsa mndpoBuX MOTOKO-TOAUH MPU3BIB /10
3HAYHUX EKOHOMIUHUX 3OUTKIB.

Onmneparopam JiiHiii Hagani pexomeHarii st HameskHoi ekcruryaraiii BOJI3 Ta 3abesnedenHs HOPMOBAHOTO 3HAYeHHs KoedimienTa
roToBHOCTI JiHii. [l 1Iboro HeOOXiAHO 3MEHIIEeHH s Yacy BiIHOBJIEHHsI 3B’I3Ky Ta 301/IblIeHHs yacy 6e3BiAMOBHOT poOOTH JIiHil.

Kmo4oBi ciioBa: MeTO/| KOHTPOJTIO TOKA3HUKIB, SIKICTh Ta HAiHHICTh BOJIOKOHHO-OIITHYHUX JIHII 3B'S3KY.



