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One of the difficult problems that arises during football
competitions is match-fixing. In terms of negative effect, such
shameful phenomena are commensurate with the problem of
doping. This paper has analyzed known methods for the pos-
sible detection of match-fixing, including sociological ana-
lysis of participants in match-fixing, methods for predicting
the outcome of the match, analysis of bets and performance
of the player or team during the match. It is noted that the
assessment of match-fixed results in the considered methods
is carried out based on the analysis of a large amount of data.
But such information is not always available. Given the
insufficient formalization of the problem area, it is relevant
to conduct research that does not require a large amount of
non-publicly available data but, at the same time, makes it
possible to effectively identify potentially suspicious matches
regarding a fixed result. The description of the input data
is formalized in the form of a data structure containing
a chronological history of the results of football seasons, the
ranking of teams and matches of the season depending on
the overall result of the teams in the season. A method for
detecting suspicious football matches with a fixed result has
been built using conformal predictors and power martingales
within which a new measure of non-conformity has been
introduced to determine atypical football matches. To obtain
a generalization of the statistics of atypical matches, a po-
wer submartingale was used. Evaluation of the effectiveness
of the developed method for detecting suspicious football
matches was carried out based on precision and recall of the
classification metrics using data on the 2013—2014 season of
the French II League. The quality of work of the developed
method reaches 85 % in terms of precision metric, 96 % in
terms of recall metric, and 0.853 in terms of metric Fj.

Keywords: football match, fixed result, measure of non-
conformity, p-value for conformity, degree of difference.
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This paper reports an analysis of aspects of the project
planning stage. The object of research is the decision-making
processes that take place at this stage. This work considers
the problem of building a hierarchy of tasks, their distribu-
tion among performers, taking into account restrictions on
financial costs and duration of project implementation.

Verbal and mathematical models of the task of construct-
ing a hierarchy of tasks and other tasks that take place at the
stage of project planning were constructed.

Such indicators of the project implementation process ef-
ficiency were introduced as the time, cost, and cost-time effi-

ciency. In order to be able to apply these criteria, the tasks of
estimating the minimum value of the duration of the project
and its minimum required cost were considered. Appropriate
methods have been developed to solve them.

The developed iterative method for assessing the mini-
mum duration of project implementation is based on taking
into account the possibility of simultaneous execution of
various tasks. The method of estimating the minimum cost
of the project is to build and solve the problem of Boolean
programming.

The values obtained as a result of solving these problems
form an <«ideal point», approaching which is enabled by the
developed iterative method of constructing a hierarchy of
tasks based on the method of sequential concessions. This
method makes it possible to devise options for management
decisions to obtain valid solutions to the problem. According
to them, the decision maker can introduce a concession on
the value of one or both components of the «ideal point» or
change the input data to the task.

The models and methods built can be used when planning
projects in education, science, production, etc.

Keywords: decision-making, distribution of performers,
cost-time efficiency, ideal point.
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An improved method of finding solutions based on the
cuckoo algorithm is proposed. The research object is the deci-
sion-making support systems. The research subject is the deci-
sion making process in management tasks using artificial intel-
ligence methods. The hypothesis of the research is to increase
the efficiency of decision making with a given assessment
reliability. The proposed method is based on a combination of
the cuckoo algorithm and evolving artificial neural networks.
The method has the following differences:

— an additional processing of the source data takes place
taking into account the uncertainty about the state of the
control objects and the type of data noise about the state of
the control object is additionally taken into account;

— the state model of the control object is adjusted taking
into account the available computing resources of the system;

— added procedures to reduce the probability of detecting
nests and reducing the length of the cuckoo’s step;

— knowledge bases about management objects are addi-
tionally taught. The training procedure consists in learning
the synaptic weights of the artificial neural network, the
type and parameters of the membership function and the
architecture of individual elements and the architecture of
the artificial neural network as a whole. The effectiveness of
the proposed method was evaluated and it was established
that the proposed modification provides a better value of the
objective function compared to the results obtained by other
authors and ensures the fulfillment of all restrictions. The
specified example showed an increase in the efficiency of data
processing at the level of 21-28 % due to the use of addition-
al improved procedures. It is advisable to use the proposed
method in decision making support systems of automated
control systems.

Keywords: cuckoo algorithm, artificial neural networks,
bio-inspired algorithms, heterogeneous control objects.
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A method of complex analysis and multidimensional
forecasting of the state of intelligence objects is proposed to
increase the accuracy of their state assessment. The object of
research is decision support systems. The subject of research
is the process of decision-making in management problems
using artificial intelligence methods. The hypothesis of re-
search is to increase the efficiency of decision-making with
a given assessment reliability. The proposed method is based
on a combination of fuzzy cognitive and temporal models,
an advanced cat swarm optimization algorithm and evolving
artificial neural networks. The method has the following
sequence of actions:

— input of initial data;

— processing of initial data taking into account uncer-
tainty about the state of heterogeneous intelligence objects;

— construction of a fuzzy temporal ontological model of
heterogeneous intelligence objects;

— conclusion on the state of heterogeneous intelli-
gence objects;

— correction of the fuzzy temporal ontological model;

— building a fuzzy relational temporal cognitive model of
heterogeneous intelligence objects and forecasting the state
of the intelligence object;

— training knowledge bases on heterogeneous intelli-
gence objects.

The training procedure consists in learning the synaptic
weights of the artificial neural network, the type and para-
meters of the membership function, as well as the archi-
tecture of individual elements and the architecture of the
artificial neural network as a whole. The method makes it
possible to increase the efficiency of data processing at the
level of 18-25 % by using additional improved procedures.
The proposed method should be used to solve the problems of
evaluating complex and dynamic heterogeneous intelligence
objects, characterized by a high degree of complexity.

Keywords: multidimensional forecasting, artificial in-
telligence, bio-inspired algorithms, heterogeneous intelli-
gence objects.
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The object of research is the system of organization of
transportation of perishable goods. The study subject is the
technological process of transportation of perishable goods
by small shipments. The problem solved was a multicriteria
optimization of the technological process of delivery of peri-
shable goods by small shipments. The results are the built
simulation model for the distribution of small consignments
of perishable goods and the optimization according to the cri-
terion of minimizing delivery time while limiting the rational
use of available vehicles. To construct a simulation model,
discrete-event and agent-based principles were used.

The model built combines the solution to the transport
problem and the traveling salesman problem simultaneously
with taking into account the stochastic duration of techno-
logical operations. When forming the distribution route, the
model algorithm takes into account the minimum allowable
batch size to the i-th destination, which allows each time to
build a new unique route of the vehicle.

Unlike existing ones, the model constructed allows taking
into account the peculiarities of the distribution network, the
minimum consignment of cargo, and dynamically changing the
route in accordance with the available cargo. Each time the car-
go mass arrives at the logistics terminal, the condition of a suffi-
cient quantity of goods intended for delivery to points of sale is
checked. If the quantity of cargo sufficient for shipment is equal
to the capacity of the car body, a new information message is
generated on the availability of goods ready for shipment.

Scope and conditions of practical use of the obtained results
include transport companies, retail chains, distribution logistics.

Keywords: perishable goods, minimum batch, small ship-
ments, simulation modeling, discrete-event modeling, agent-
based modeling.

References

1. Moskvichenko, I., Stadnik, V., Krysyuk, L. (2022). On de-
termining the optimal schemes for importing frozen fish to
Ukraine. Economy and Society, 37. doi: https://doi.org/
10.32782,/2524-0072/2022-37-31

2. Mazaraki, A., Matsiuk, V., Ilchenko, N., Kavun-Moshkovs-
ka, O., Grygorenko, T. (2020). Development of a multimo-
dal (railroad-water) chain of grain supply by the agent-
based simulation method. Eastern-European Journal of
Enterprise Technologies, 6 (3 (108)), 14—22. doi: https://
doi.org/10.15587 /1729-4061.2020.220214

3. Matsiuk, V., Galan, O., Prokhorchenko, A., Tverdomed, V.
(2021). An Agent-Based Simulation for Optimizing the Pa-
rameters of a Railway Transport System. ICTERI. Kherson,
121-128.

4. Matsiuk, V., Ilchenko, N., Pryimuk, O., Kochubei, D., Prok-
horchenko, A. (2022). Risk assessment of transport processes
by agent-based simulation. AIP Conference Proceedings.
doi: https://doi.org/10.1063/5.0105913

5. Katsman, M. D., Myronenko, V. K., Matsiuk, V. I, Lapin, P. V.
(2021). Approach to determining the parameters of physical
security units for a critical infrastructure facility. Reliability:
Theory & Applications, 16 (1), 71-80. doi: https://doi.org/
10.24412/1932-2321-2021-161-71-80

6. Panchenko, S., Prokhorchenko, A., Dekarchuk, O., Gurin, D.,
Mkrtychian, D., Matsiuk, V. (2020). Development of a me-
thod for studying the impact of the time reserve value on

the reliability of the train schedule based on the epide-
miological SIR model. IOP Conference Series: Materials
Science and Engineering, 1002 (1), 012016. doi: https://
doi.org/10.1088/1757-899x,/1002/1,/012016

. Abbas, H., Zhao, L., Gong, X, Faiz, N. (2023). The perishable

products case to achieve sustainable food quality and safety
goals implementing on-field sustainable supply chain model.
Socio-Economic Planning Sciences, 101562. doi: https://
doi.org/10.1016/j.seps.2023.101562

. Alvarez, A., Cordeau, J.-F, Jans, R., Munari, P., Morabito, R.

(2020). Formulations, branch-and-cut and a hybrid heuristic
algorithm for an inventory routing problem with perishable
products. European Journal of Operational Research, 283 (2),
511-529. doi: https://doi.org/10.1016/j.ejor.2019.11.015

. Deng, X,, Yang, X,, Zhang, Y., Li, Y,, Lu, Z. (2019). Risk

propagation mechanisms and risk management strategies
for a sustainable perishable products supply chain. Compu-
ters & Industrial Engineering, 135, 1175—1187. doi: https://
doi.org/10.1016/j.cie.2019.01.014

. Koszorek, M., Huk, K. (2020). Selected logistics processes

in the flow of perishable products. Acta Logistica, 7 (3),
209-215. doi: https://doi.org/10.22306/al.v7i3.181

. Lejarza, F, Baldea, M. (2020). Closed-loop real-time supply

chain management for perishable products. IFAC-PapersOn-
Line, 53 (2), 11458—-11463. doi: https://doi.org/10.1016/
j.ifacol.2020.12.584

. Liu, A., Zhu, Q., Xu, L., Lu, Q., Fan, Y. (2021). Sustainable

supply chain management for perishable products in emerg-
ing markets: An integrated location-inventory-routing model.
Transportation Research Part E: Logistics and Transpor-
tation Review, 150, 102319. doi: https://doi.org/10.1016/
jtre.2021.102319

. Mousavi, R., Bashiri, M., Nikzad, E. (2022). Stochastic pro-

duction routing problem for perishable products: Modeling
and a solution algorithm. Computers & Operations Research,
142, 105725. doi: https://doi.org/10.1016//j.cor.2022.105725

. Melkonyan, A., Gruchmann, T, Lohmar, F, Kamath, V.,

Spinler, S. (2020). Sustainability assessment of last-mile lo-
gistics and distribution strategies: The case of local food net-
works. International Journal of Production Economics, 228,
107746. doi: https://doi.org/10.1016 /j.ijpe.2020.107746

. Vieira, A. A. C, Dias, L. M. S., Santos, M. Y., Pereira, G. A. B.,

Oliveira, J. A. (2019). Supply chain hybrid simulation:
From Big Data to distributions and approaches comparison.
Simulation Modelling Practice and Theory, 97, 101956.
doi: https://doi.org/10.1016/j.simpat.2019.101956

. Orozonova, A., Gapurbaeva, S., Kydykov, A., Prokopenko, O.,

Prause, G., Lytvynenko, S. (2022). Application of smart lo-
gistics technologies in the organization of multimodal cargo
delivery. Transportation Research Procedia, 63, 1192—1198.
doi: https://doi.org/10.1016/j.trpro.2022.06.124

. Shramenko, N., Muzylyov, D., Shramenko, V. (2020). Metho-

dology of costs assessment for customer transportation ser-
vice of small perishable cargoes. International Journal of Busi-
ness Performance Management, 21 (1/2), 132. doi: https://
doi.org/10.1504 /ijbpm.2020.106113

. Shramenko, V., Muzylyov, D., Shramenko, N. (2020). Integrated

business-criterion to choose a rational supply chain for perish-
able agricultural goods at automobile transportations. Interna-
tional Journal of Business Performance Management, 21 (1/2),
166. doi: https://doi.org/10.1504/ijbpm.2020.10027634

. Saiensus, M. A. (2018). Analysis of cold logistics market in

Ukraine: problem and prospects of development. Naukovyi
visnyk Uzhhorodskoho natsionalnoho universytetu. Seriya:



20.

21.

Mizhnarodni ekonomichni vidnosyny ta svitove hospodarst-
vo, 20 (3), 18—22. Available at: http://www.visnyk-econom.
uzhnu.uz.ua/archive/20 3 2018ua/6.pdf

Tiwari, K. V., Sharma, S. K. (2023). An optimization model
for vehicle routing problem in last-mile delivery. Expert Sys-
tems with Applications, 222, 119789. doi: https://doi.org/
10.1016/j.eswa.2023.119789

Naumenko, M., Valiavska, N., Saiensus, M., Ptashchenko, O.,
Nikitiuk, V., Saliuk, A. (2020). Optimization Model of the
Enterprise Logistics System Using Information Technolo-
gies. International Journal of Management, 11 (5), 54—64.
Available at: https://ssrn.com/abstract=3628982

22.

23.

24.

Matskul, V., Kovalyov, A., Saiensus, M. (2021). Optimization
of the cold supply chain logistics network with an environ-
mental dimension. IOP Conference Series: Earth and Envi-
ronmental Science, 628 (1), 012018. doi: https://doi.org/
10.1088/1755-1315/628,/1,/012018

Ushakova, 1. (2020). Application of computer agent modeling
for optimization of the assembly process. Information Process-
ing Systems, 1 (160), 18-25. doi: https://doi.org/10.30748/
$01.2020.160.02

Ptytsia, N. (2019). City Retail Network Influence on Trans-
portation Expenses. SHS Web of Conferences, 67, 03011.
doi: https://doi.org/10.1051 /shsconf/20196703011



g |

R .

DOI: 10.15587/1729-4061.2023.276977
BUABJIEHHSA ®YTBOJbHIX MATYIB 3 ®IKCOBAHUM PE3VJIBTATOM 3A JIOIIOMOI'0I0 KOH®OPMHUX
ITPETUKTOPIB I CTEIIEHEBUX MAPTHUHTAJIIB (c. 6-13)

O. P. Yeptos, 1. C. Kyk

Opniero 3i ckmanuux mpobieM, sika BUHUKAE NPK MPOBeieHH] GyTOOIbHUX 3Maratb, € JOTOBIpHI MaTyi. 3a HeraTUBHUM epeKTOM Taki
raneGHi sIBHIIA CiBMIpHI 3 1po6sieMoio ominry. IIpoBeieHo aHalIi3 BiIOMUX METOIB 1010 MOKJIMBOTO BUSIBJICHHST IOTOBIPHUX MaTUiB, cepes|
SIKHX: COIIOJIOTIYHUI aHAi3 YYACHUKIB OTOBIPHUX MaT4iB, METO/U TIPOTHO3YBAHHS Pe3YJIbTaTy MaTuy, aHAJII3y CTABOK Ta MIPOAYKTUBHOCTI
rpasigg ab0 KOMaH/u i/ yac Maryy. BiamideHo, 1o oninka (hikcoBaHOCTI pe3yJIbTaTiB MATUiB y PO3IJISTHYTHX METO/aX TIPOBOIMTHCST HA OCHOBI
aHaJIi3y BEJMKOI KIIBKOCTI lannX. AJjie Taka iHdopMartist He 3aBK/IM € J0CTYIHOI0. BpaxoByioun HepocTaTHIO (hopMaizoBaHicTh NpoGaeMHOT
006J1acTi, aKTyaJIbHIM € TIPOBEIEHHS JOC/I/IKEHD, SIKi He BUMATAIOTh BEIUKOI KIIBKOCTI HEIyOIIYHO AOCTYIHKUX [TaHUX, ajle TIPU IbOMY [0-
3BOJISTIOTH €(peKTUBHO BUSBJIATH HOTEHILIITHO i/103pii mo/0 dikcoBaHoTO pedysbraTy MaTdi. DopMasisoBaHo OMKC BXiIHUX JAHUX Y BUTJISL
CTPYKTYPH JIaHKX, 10 MICTUTH XPOHOJIOTIYHY 1CTOPit0 pe3y braTiB (hyTOONbHUX Ce30HY, PAHKyBaHHA KOMAH/] | MaT4iB Ce30Hy B 3aJIeKHOCTI
BiJl 3ara/IbHOTO PE3YJIBTaTy KOMaH/ y ce30Hi. PO3p0o6JIeHO METO BUSABICHHS MiA03pinnx GyTOOMbHIX MATUiB 3 (DIKCOBAHUM PE3YJIBTATOM 32
JIOTIOMOTOI0 KOH(MOPMHUX TIPENKTOPIB 1 CTeNeHeBIX MapTUHTATIB, Y paMKaxX SIKOTO BBE/IEHO HOBY Mipy HEKOM(OPMHOCTI IS BU3HAYECHHS
HeTUIOBUX (HYTOONBHIX MaTUiB. J[Jis OTPUMAHHS y3araJlbHEHOCT] CTATUCTHKU HETUIIOBOCTI MAaT4iB BUKOPMCTAHO CTENIEHEBHI CyOMapTHHTaL.
Omtitka eeKTHBHOCTI PO3POGJIEHOTO METO/LY BUSIBJICHHS Ti03PinX (HyTOOIBHIX MATUiB IPOBEIEHO HA OCHOBI METPUK TOYHOCTI Ta TOBHOTH
kaacudikailii 3 BUKoprcTaHHsIM HauuXx npo ceson 2013-2014 Dpaniyspkoi 11 Jlirn. Sdkicts pobotu po3pobiaeHoro mMetoxay csrae 85 % 3a
METPHUKOIO TOYHOCTI, 96 % 3a MeTpukoro nosHoTH i 0,853 3a MeTpukow Fi.

Kiiouosi caoBa: ¢yr6osbHuil MaTy, (hikcoBaHU pe3ysibrat, Mipa HeKOH(MOPMHOCTI, CTYIIHb KOH(MOPMHOCTI, CTYHb BiIMIHHOCTI.
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PO3POBKA MEXAHI3MIB 3ABE3IIEYEHHS BUKOHAHHA 3ABJIAHD IIPU IIVTAHYBAHHI ITPOEKTIB (c. 16-22)

0. 0. Myueca, II. II. Topsar, T. A. Paaiginosa, B. M. Ca6aznom, Oleksii Baranovskyi, C. C. [lypau

JlocTiIsKeH s IPUCBSTIeHe aHaJli3y acleKTiB erany TIaHyBaHHsa MpoekTiB. O6’€KTOM MOCIKEHHS € MPOIeCH TIPUHHATTS PillleHb, SKi
MaioTh Miciie Ha 1aHoMy eTarti. B po6oTi posrisamyTo mpobsemy o0y 01 iepapxii 3aBaatb, iX PO3MOILLY MisK BUKOHABIAMMU, 3 yPaxyBaHHIM
ob6MekeHb Ha (HiHAHCOBI BUTPATH Ta TPUBATICTD PeATi3aliil MPOEKTY.

Byiio Bukonano BepGaibHO-MaTeMaTHIHI MOJIEI 3aaui 1100yA0BY iepapxil 3aBAanb Ta IHIIMX 3a/a4, SIKi MalOTh MicIle Ha eTalli MaHy-
BaHHS [TPOEKTIB.

BBezeno Taki HacTymHi MOKa3HUKN e(DEKTHBHOCTI TPOIECY peasizallii MPOEKTY: YacoBa, BapTicHA Ta BapTiCHO-4acoBa e(PeKTHBHICTb.
J1151 MOKJIMBOCTI 3aCTOCYBaHHS BKa3aHUX KPUTEPIiB PO3IVIANAIOTLCS 33/1adi OLIHIOBAHHS MiHIMAJIbHOTO 3HAUEHHSI TPUBAJIOCTI peasidaiii
MPOEKTY Ta HOTo MiHIMaIbHO-HE0OXiAHO0i BapTocTi. [ljist IX po3B’si3anst po3po0JIeHO BiAOBIIHI METO/N.

Pospobienuii itepalliiinnii MeTo OI[HIOBaHHs MiHIMAJIbHOI TPUBAJIOCTI peaizailii MPOeKTy 06a3yeThcs Ha BpaxyBaHHI MOKJIMBOCTI
OJIHOYACHOTO BUKOHAHHS PI3HUX 3aBjiaHb. MeToj OIliHIOBaHHs MiHIMaJbHOI BAPTOCTI MPOEKTY TOJIATAE Y MOOYA0BI Ta po3B’sizanHi 3aj1adi
6yJIEBOTO TIPOTPAMyBaHHSL.

3HaueHHsl, OTPUMaHI B PE3yJIbTaTi PO3B’A3aHHsI BKa3aHUX 3a/lad, yTBOPIOIOTh <ijleaibHy TOUKY», HAOJIUSUTHCH /10 AKOI 1 I03BOJISIE PO3PO-
Ouienuii itepartiifinuii Meto ToOyI0BY iepapxii 3aBaib Ha OCHOBI METOLY MOCJIIOBHUX MOCTYIOK. Jlanuii MeTo1 103B0JIsic BUPOOUTH BapiaH-
THU yIPaBJIiHCHKUX PillleHb I OTPUMaHHSA JOIMYCTUMUX PO3BsI3KiB 3a4a4i. BianosiaHo 10 Hux, ocoda, 1o npuiiMae pileHHs, MokKe BBECTH
TOCTYTIKY Ha 3HAYEHHSI OTHOTO Y1 000X KOMIIOHEHT <«iIeaqbHOl TOUKM»> ab0 3MIHHUTH BXIi/IHI faHi 710 3aadi.

Po3pobJieni Moiesti Ta METOAN MOKYTh BUKOPUCTOBYBATUCS IIPH IJIAHYBaHHI IPOEKTIB B OCBITI, HAyIli, BUPOOHUIITBI TOIIIO.

KmiouoBi cioBa: npuitHATTS PillleHb, PO3MO/IiJI BUKOHABIIIB, BAPTICHO-4acoBa e(heKTUBHICTD, i/[eajibHa TOUKA.

DOI: 10.15587,/1729-4061.2023.277608
YAOCKOHAJIEHHA METO/IMKU IIOIIYKY PIINEHDb HA OCHOBI AJITOPUTMY 303VUII (c. 23-30)

Basem Abdullah Mohammed, O. B. JKyk, P. M. Bosusk, 1. B. Bopucos, B. B. Ilerposkainxo, I. I. /lasunos, O. B. Bopucos,
0. B. €Edpumenko, H. M. Ilporac, C. O. Kamxesuu

3ampornoHOBAHO YIOCKOHAJIEHY METOAMKY TOIIYKY PillleHb Ha OCHOBI airoputmy 303yJi. O6'€KTOM JOCTIPKEHHST € CUCTEeMU ITITPUM-
KU IPUHHATTS pintenb. [IpegmeToM pocikeHHs € 1npoliec IPUIHHATTS pillleHHs B 3a/ia4ax YIPaBJiHHSA 32 JI0IIOMOTOI0 METO/IiB IITYYHOTO
inTesnekty. [inoTe3010 MOCIPKEHHS € MiZBUIIEHHS ONIEPATUBHOCTI IIPUITHATTST PillleHHsT PN 33/1aHiil J0CTOBIPHOCTI OIIHIOBAHHSI. 3aIpoIo-
HOBaHA METO/MKa 3aCHOBAHA Ha MO€/IHAHHI aJITOPUTMY 303YJIi Ta IITYYHIX HEHPOHHUX MEPEK, 10 €BOJIONIOHYIOTh. MeTo/IiKa Ma€ HaCTyII-
Hi BIZIMiHHOCTI:

— JIOJIATKOBO BiOyBa€eThCsT 0GPOGTEHHS BUXIHIX AHNX 3 YPAXyBAHHSIM HEBU3HAYEHOCTI PO CTaH 00'€KTIB yIPaBIiHHS Ta T0AATKOBO
BPAXOBYETHCSI TUIT 3aLIYMJIEHOCTI JAHUX [IPO CTaH 00'€KTY yIIPaBJIiHHS;

— BICHIOETHCS KOPUTYBAHHS MOZIEJI CTaHy 00 €KTY YIIPABJIIHHS 3 ypaxyBaHHIM HAABHUX OOUMCIIOBATBHUX PECYPCIB CUCTEMY;

— JIo/IaHi TPOIe/lypy 3MEHIIIeHHsI IMOBIPHOCTI BUSIBJIEHHS THi3/[ Ta 3MEHIIIEHHST IOBXKUHU KPOKY 303YJi;



— JI0JIATKOBO BiZOyBA€EThCS HABYAHHsI 6a3 3HAHB PO 00’€KTH yrpaBainHs. [Ipoliesrypa HABYAHHS MOJISITAE B TOMY, 1110 BiIOYBAETHCS HAB-
YaHHSI CHHAIITHYHUX Bar MTYYHOI HEHPOHHOI Mepesxi, TUIY Ta mapaMeTpis (yHKIIii HAJIEKHOCTI, @ TAKOXK apXiTEKTYPH OKPEMUX eJIeMEHTIB
i apxiTeKTypHu ITYIHOI HeHpOHHOI Mepexi B 1izomy. [IpoBezeno orinky edekTHUBHOCTI 3aITpONOHOBAHOI METOAMKH i BCTAHOBJIEHO, IO 3a-
npornonoBaHa Mogudikaiia 3a6e3nedyoTh Kpalle 3HaYeHHs [[i1b0B01 (QYHKIIIT TOPIBHAHO 3 pe3yibTraTaMu, OTPUMAHUMU IHIIUMU aBTOPAMU
Ta 3abe3ledye BUKOHAHHS BCIX 0OMesKenb. 3a3HaueHuii NpUKIajl [OKa3aB MiABUIIEHHS eeKTUBHOCTI OMepaTuBHOCTI 0OPOOKN TaHUX Ha
piBHi 21-28 % 3a paxyHOK BHKOPHCTAHHS A0JATKOBHUX YIOCKOHAJIEHUX TPOLELYP. 3arporoHOBaHy METOAUKY JIONITLHO BUKOPUCTOBYBATH
B CHCTeMaX IITPUMKH IPUIHATTS pillleHb aBTOMATU30BAHNX CUCTEMax YIIPaBIiHHS.

Kii040Bi ciioBa: ajropuT™ 303y, ITY4YHI HEHPOHHI Mepeski, 6ioiHcnipoBai alropuT™E, HEOAHOPIAHI 00’ €KTH YIIPaBJIiHHSI.
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PO3POBKA METOJIMKI KOMILJIEKCHOTO AHAJII3Y TA BATATOBUMIPHOTO ITPOTHO3YBAHHS CTAHY OB’EKTIB
PO3BIJIKH (c. 31-41)

O. II. Heuunopyk, O. f1. Cosa, A. B. Illnmanpkwuii, C. I. KpaBuenko, O. JI. Hananko, O. B. llIkuaii, C. O. KaimoBuy,
0. C. Kpasuenko, O. B. Kos6acwk, A. M. Buukos

3anponoHOBaHO METOMMKY KOMILIEKCHOTO aHa/idy Ta (GaraTOBUMIPHOTO MPOTHO3YBaHHs CTaHy O0’€KTIB PO3BIAKYM I IiABUIIEHHS
TOYHOCTI OliHoBaHHs iX crany. O6'€KTOM JOCIIDKEHHS € CUCTEMH MATPUMKHI MPUIHATTS pitienb. [IpeMeToM KoCiiKeH s € Iporec mpu-
HHATTS pillleHHs B 3a/1a4aX YIPaBJIiHHS 32 JOIIOMOTOI0 METO/IIB IITYYHOTO iHTeIeKTY. ['ioTe3010 H0CIiPKEeHHS € Ii/IBUIIIEHHS OIIePAaTUBHOCTI
TIPUITHATTS PIllIeHHs TPU 33aHiil JOCTOBIPHOCTI OIIHIOBAHH:A. 3allPONOHOBAHA METOMKA 3aCHOBAHA HA TOEAHAHHI HEUiTKUX KOTHITUBHUX
Ta TEMIIOPAJILHUX MOJeJIell, yI0CKOHAIEHOr0 aJITOPUTMY KOIlIauoi 3rpai Ta ITYYHUX HeHPOHHUX Mepek, 1110 eBOJIOLIOHYI0Th. MeToauka Mae
HACTYIHY TOCTiIOBHICTD il

— BBEJIEHHS BUXI/IHUX JIaHUX;

— 06pOOJIEHHST BUXITHUX IAHUX 3 yPaXyBaHHSM HEBU3HAYEHOCTI PO CTAH HEOAHOPITHUX 00'€KTIB PO3BiAKMY;

— 1106y/10Ba HEYITKOT TEMITOPaIbHOT OHTOJIOTIYHOT MOJIEi HEOAHOPIAHUX 00'€KTIB PO3BIIKH;

— BUCHOBOK I1[0/I0 CTaHy HEOZHOPIAHUX 00’eKTiB pO3BiAKY;

— KOperyBaHH: HEYiTKOI TeMIIOPAIBbHOI OHTOJIOTIYHOI MOJIEI;

— 1100y/10Ba HEYITKOT PesIAIiiHOl TeMIopaIbHOT KOTHITHBHOT MOZIE/Ii HEOJHOPIIHUX 00’ €KTIB PO3BIAKK Ta IPOTHO3YBAHHSA CTaHy 00 €KTY
PO3BiKY;

— HaByaHHsg 6a3 3HaHb PO HEOAHOPIAHI 00’€KTH PO3BIIKH.

I[Tponeaypa HABYAHHS TIOJISATAE B TOMY, 110 BiZI0YBAEThCS HABYAHHS CHHANTUYHUX Bar IITYYHOI HEIIPOHHOI Mepexi, THITy Ta mapameTpiB
(YHKITT HaTEKHOCTI, @ TAKOK apXiTEKTYPH OKPEMUX eJIEMEHTIB 1 apXiTeKTypH MTYIHOI HeITPOHHOI Mepeski B 11ijioMy. BUkoprcTanms MeTon-
K JIO3BOJISAE OCSTTH I IBUIIEHHS OTIePaTUBHOCTI 00pOOKHM Hanux Ha piBhi 18—25 % 3a paxyHOK BUKOPHCTAHHSI J0AATKOBUX YIOCKOHATICHUX
TPOIIEYP. 3APONOHOBAHY METOANKY OIIJIbHO BUKOPHCTOBYBATH ISl BUPIIIEHHS 3a/[a4 OIIHKM CKJIAHUX Ta JHHAMIYHIX HEOTHOPIHUX
00’€KTiB PO3BIIKH, 110 XapaKTePU3YIOThCST BUCOKUM CTYIEHEM CKJIaJHOCTI.

K040Bi cioBa: GaraToBUMipHE POTHO3YBaHHS, INTYYHUN iHTEJIEKT, Gi0IHCITIPOBaH] AITOPUTMHU, HEOJHOPIHI 06’ €KTH PO3BIIKN.
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PO3POBKA IMITAIITHOT MOJIEJII IEPEBE3EHHS IIBUAKOIICYBHUX BAHTAKIB BAPIATUBHUMU
MAPHIPYTAMM (c. 42-51)

T. I. Anydpiesa, B. I. Mamiok, H. 0. lllpamenxo, H. B. Lnbuenko, O. P. Ilpuiimyk, B. B. Jle6iap

OG’eKTOM JIOCTIIKEH ST € CHCeTeMa opraHisaliil epeBe3eHb MBUAKONCYBHUX BaHTaxiB. [IpeaiMeT H0CHiUKeH s TeXHOJMOTIYHUI TIpotiec
nepeBeseHb IMBHU/KOICYBHUX BaHTaKiB ApiOHuMH Bignpaskamu. [Ipo6iema, 1o BupinyBajiacs, — GaraToKkpuTepiaibHa ONTUMI3allis TeXHOJI0-
FiYHOTO MPOIECY AOCTABKU MIBUAKOIICYBHUX BAaHTAXKIB APiOHUMY Bianpaskamu. OTpuMani pesyssrati — po3pobJieHa iMiTariitHa Mojiesib po3-
Be3eHHs APIOHUX MapTiil MBUAKOIICYBHUX BAaHTAXKIB Ta MIPOBEEHO ONTUMI3AIIiIo0 32 KpUTepieM MiHiMizallil yacy JocTaBKy MPU 0OMEKEHHIX
PaIioHATLHOTO BUKOPHCTAHHST HASIBHUX TPAHCHOPTHUX 3ac06iB. [[Jist 106y 10BY iMiTAIliiIHOT MO/IE] BUKOPUCTOBY B IMCKPETHO-TTOAIEBUI
Ta areHTHUH MPUHITAIIN.

Po3pobiiena MozIesIb TIOEHYE BUPILIEHHST TPAHCIIOPTHOI 3a/1a4i Ta 3a/1aui KOMiBOsKEPa OJIHOYACHO i3 BpaXyBaHHsIM CTOXACTUYHOI TPUBAJIO-
CTi TexHoJIoTiYHUX oneparttiit. IIpr ¢popmyBanni MapmpyTy po3Be3eHHs aaTOPUTM MOjieJli BpaXOBY€E MiHIMaIbHO-TIPUITYCTUMUI PO3Mip mapTii
JI0 i-TO TYHKTY [PU3HAYEHHSI, 1[0 03BOJISIE KOKHOTO Pa3y BUOYAOBYBATH HOBUIl YHIKAJIbHUIT MAPIIPYT MPSIMYBAHHS TPAHCIIOPTHOTO 3aC00Y.

Ha Binminy Bin icHytounx, po3pobieHa MOIENb J03BOJSE BPAXOBYBATH 0COOMMBOCTI MEPEKI PO3BE3EHHS, MiHIMATbHY TIAPTII0 BAHTAKY
Ta JUHAMIYHO 3MIHIOBaTH MapuIpyT MPSMYBAaHHS Bi/[OBIHO /10 HAsABHOTO BaHTaxXy. [Ipn KOKHOMY Ha/XO/KEHHI BAHTAXKHOI MacH JI0 JIOTic-
TUYHOI'O TePMiHAJLY I1€PeBiPSETLCS YMOBA JOCTATHLOI KIJIBKOCTI TOBapy, IPU3HAUEHOTO JIJIS IOCTaBKU 110 ITYHKTAX peasisalii. Ko kinbkicTs
BaHTAXKy JOCTATHS [T BiZITIPABKM OPIBHIOE MiCTKOCTI KY30Ba, 3/iHICHIOETbCS (HDOPMYBAHHS HOBOTO iH(OPMAIIITHOTO TOBIOMJIEHHS TIPO
HasIBHICTb TOTOBOTO /IO Bi/lIPABJIEHHS TOBAPY.

Cdepa Ta yMOBH IPaKTHYHOTO BUKOPHUCTAHHST OTPIMAHIX PE3YJIBTaTiB: TPAHCIIOPTHI KOMITaHii, TOPriBesbHi Mepeski, ACTPUOy THBHA JIOTICTHKA.

KiiouoBi ciioBa: mBHAKONCYBHI BaHTasi, MiHiMasbHa Maptis, ApiOHi BiANpaBKy, iMiTaliiine MOJIETIOBAHHS, IUCKPETHO-MOAIHE MOIe-
JIIOBAHHSI, areHTHE MOJICJIIOBAHHS.



