DOI: 10.15587/1729-4061.2023.289045
A STRUCTURAL MODEL FOR BUILDING A SYSTEM
FOR THE DEVELOPMENT OF METHODOLOGICAL
COMPETENCE AND METHODS FOR EVALUATING
ITS EFFECTIVENESS (p. 6-22)
Andrii Biloshchytskyi
Astana IT University, Astana, Kazakhstan
Kyiv National University of Construction

and Architecture, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-9548-1959

Serik Omirbayev
Astana I'T University, Astana, Kazakhstan
ORCID: https://orcid.org/0000-0001-7643-3513

Aidos Mukhatayev
Astana I'T University, Astana, Kazakhstan
ORCID: https://orcid.org/0000-0002-8667-3200

Oleksandr Kuchanskyi
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-1277-8031

Svitlana Biloshchytska

Astana I'T University, Astana, Kazakhstan

Kyiv National University of Construction

and Architecture, Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-0856-5474

Yurii Andrashko
Uzhhorod National University, Uzhhorod, Ukraine
ORCID: https://orcid.org/0000-0003-2306-8377

Sapar Toxanov

D. Serikbayev East Kazakhstan Technical University,
Ust-Kamenogorsk, Republic of Kazakhstan

Astana IT University, Astana, Kazakhstan

ORCID: https://orcid.org/0000-0002-2915-9619

Adil Faizullin

Manash Kozybayev North Kazakhstan University,
Petropavlovsk, Kazakhstan

Astana I'T University, Astana, Kazakhstan
ORCID: https://orcid.org/0000-0001-5644-9841

The paper develops a structural model for building a system
for developing methodological competence. The structural model
is built based on a service-oriented approach to developing large
software complexes and includes six subsystems. Each subsystem is
implemented as a separate microservice, which allows system scaling.
The paper describes a technique that allows you to build a teacher’s
competency map and evaluate its eight components: cognitive,
didactic, project, informational, communication, reflective, moni-
toring, and personal-motivational. A four-level scale is proposed for
assessing the level of competencies. A methodology for evaluating
the effectiveness of the methodical competence development system
based on the hierarchical expert method has been developed. The
system was verified and implemented. According to the results of
the system implementation, the intensification of the educational
process and the improvement of the training quality of students
were recorded. Students’ success in studying subjects has increased
significantly. Namely, the number of bad students has decreased by
15 %, the number of «excellent» students has increased by 10 %, and
the number of «good» students has increased by 18 %.

The paper touches upon creating information technologies
adequate for improving the higher education system. The goal is
the targeted development and implementation of information tech-
nologies in educational institutions and the creation and operation
of integrated, flexible software to support a mixed system for orga-
nizing the educational process, as well as increasing the efficiency of
implementing a mixed system for organizing the educational process.

Keywords: structural model, information systems, assessment of
methodological competencies, microservices.
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The efficiency of work of a large part of the motor transport
enterprises of Ukraine is unsatisfactory. For the most part, this situ-
ation is associated with significant wear and tear of the fixed assets
of enterprises, both rolling stock and the production and technical
base. One of the ways to solve this problem is technical development.
Under modern conditions, technical development requires a system-
ic approach, which involves a comprehensive renewal of rolling stock
and the production and technical base, taking into account all the
interrelationships between these subsystems. To solve this problem,
a model of technical development of motor vehicle enterprises was
developed in the work, which allows to identify promising strate-
gies, and for their implementation to form and research technical
development projects. To select the optimal technical development
project, the objective function is substantiated in the work, which
includes a technical indicator — the technical readiness ratio and
economic indicators — net present value and the payback period of
the project. The selection of the optimal project is proposed to be car-
ried out on the basis of the «worst case method». Using this method,
the weighting coefficients of the objective function criteria were
determined, which corresponded to: for the coefficient of technical
readiness — 0.333, for the net present value — 0.556, for the payback
period — 0.111. Based on the developed models and algorithms,
strategies were determined and technical development projects of
the Vinnytsia branch of the private enterprise «Avtotranskom»
were developed. Based on the developed objective function and the
«worst case method» the optimal technical development project
among the developed ones was determined. Implementation of this
project allows to increase the technical level, work efficiency and
competitiveness of the enterprise.

Keywords: technical development, rolling stock, production
and technical base, technical operation of cars, commercial operation
of cars, strategy of technical development, complex motor vehicle
enterprise, decision-making, technical readiness, efficiency of use of
rolling stock.
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The object of this study is the processes of transportation of
grain cargoes based on the principles of ridesharing in railroad
systems without observing the traffic schedule for freight trains.
In order to study the influence of the model of railroad transporta-
tion of grain based on the principles of joint use on the operation of
the railroad system, it is proposed to formalize this process under the
conditions of the peak load period. It is proposed to formalize the
transportation of grain using the ride-sharing service in the form of
coalitions in congestion games. It is proposed to turn the game setup
into a nonlinear optimization problem.

As part of the research, mathematical modeling of the ride-shar-
ing service of railroad transportation of grain cargoes was carried
out. Adequacy of the mathematical model was proven. It was
established that compliance with the traffic schedule leads to an
increase in non-productive downtime of railroad cars after loading,
which reduces incentives for the formation of coalitions by ship-
pers. However, according to the results of the simulation, under the
conditions of traffic according to the schedule, taking into account
the coordination of the shippers and carrier, the transportation
indicators are significantly improved. This encourages shippers to
form coalitions. It was found that the average duration of shipment
transportation decreased by 14.9 % from the indicator according to
the scenario of the current transportation model — without observ-
ing the schedule.

A feature of the results within the framework of the study is that
the proposed mathematical model makes it possible to adequately
simulate the ride-sharing service of grain transportation in the rail-
road system.

The field of practical application of the results is the railroad
industry. The conditions for the practical application of the research
results are the importance of implementing digital platforms of ag-
gregators for the coordination of shippers and carriers.

Current research will contribute to devising the improvements
for grain logistics in railroad transport.

Keywords: rail freight, grain transportation, ridesharing, coali-
tion games, congestion games.
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The object of this research is a combinatorial optimization prob-
lem arising in the problem of the route of goods delivery vehicles.
In this study, the proposed method for solving combinatorial opti-
mization problems consists of several stages: Data Cleaning, Data
Preprocessing, K-NN and Cavacity Vehicle Routing Problem model.
The results show that the machine learning approach can optimise
combinatorial optimization problems, especially in generating vehi-

cle route points and delivery capacity. The characteristics in deter-
mining vehicle routes by considering latitude and longitude points.
This research builds a framework and implements it in a multi-class
optimization model to reduce overfitting and misclassification re-
sults caused by unbalanced multiclassification from the influence of
the number of ‘nodes’ on vehicle routes with machine learning. The
purpose of the model in general is to gain an understanding of the
mechanism in the problem so that it can classify unbalanced vehicle
route data based on Jalur Nugraha Ekakurir delivery routes. So that
with the availability of the model can be a model in determining ve-
hicle routes based on the capacity limit of the number of shipments
of goods. The results of research with machine learning models and
vehicle routing problems with testing K values 11, 13, 15. Where it
has a percentage of K=11 accuracy 57.3265 % and K=13 accuracy
57.3265 % and K=15 accuracy 81.8645 %. From the test results
with odd K values have better accuracy and the K 15 K=15 value
is better with a percentage of 81.8645 % compared to K 11 K=11,
and 13 K=13. As a result, the developed model in terms of accuracy
of the cavacity vehicle routing problem model has an accuracy of
93.80 % and the time series achieves an average precision of 93.31 %
and with a recall value of 93.80 %. The results obtained can be useful
in developing a more modern model, Cavacity Vehicle Routing Prob-
lem with Machine Learning.

Keywords: vehicle routing problem, machine learning, classifi-
cation, unbalanced data.
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The problem solved in the research is to increase the efficiency
of decision making in the tasks of professional training of pilots while
ensuring the specified reliability, regardless of the hierarchy of the
system of evaluation indicators. The object of the research is the
professional training system for civil aviation pilots. The subject of
the research is the process of assessing the qualities of civil aviation
pilots using fuzzy cognitive maps. The hypothesis of the research is to
increase the number of indicators for assessing the quality of training
of civil aviation pilots with restrictions on the efficiency and reliabili-
ty of decision making. A method has been developed for assessing the
preparedness of aviation personnel involved in ensuring flight safety.

The method consists of the following sequence of actions:

— input of initial data;

— standardization of numerical values of concepts of a fuzzy
cognitive model of preparedness of aviation personnel involved in
ensuring flight safety;

— transition of numerical values of concepts of a fuzzy cognitive
model of preparedness of aviation personnel involved in ensuring
flight safety;

— building a fuzzy cognitive model;

— determination of quantitative estimates (ranks) of the impor-
tance of model elements;

— calculation of importance indices of model elements.

Based on the results of the analysis of the effectiveness of the
proposed method, it is clear that the proposed assessment method
increases the accuracy of the assessment of aviation personnel in-
volved in ensuring flight safety by 23 % compared to the known



ones. It is advisable to use the developed method in decision making

support systems for assessing the quality of professional training of
aviation personnel in order to increase the efficiency and reliability
of decisions made.

Keywords: flight safety, preparation, stress resistance, aviation
personnel, civil aviation, psychophysiological state.
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The object of this study is the process of determining the optimal
strategy for choosing a certain element of the grouping to perform
a certain task.

The problem solved was the contradiction between the need to
take into account various types of adverse conditions when deter-
mining the optimal strategy for assigning a certain type of forces
and means for a certain task to the existing approach to maximizing
the result.

The improved scientific and methodical apparatus includes
optimal selection criteria and an improved procedure for optimal
selection of a certain grouping element.

Existing approaches to the selection of optimal strategies for
assigning forces and means to perform tasks were analyzed, in parti-
cular the criteria of Wald, Hurwitz, and Savage.

The peculiarity of this analysis is the examination of the criteria
in view of the types of adverse conditions they take into account. The
application of these criteria will make it possible to take into account
the conditions of uncertainty of the input data and minimize the
influence of adverse conditions during distribution.

The field of practical use of the analysis results is management
processes during preparation for the operation.

A procedure of optimal selection of a certain element of the
grouping for the performance of a certain task has been improved by
using several criteria for choosing the optimal strategy and harmo-
nizing the results of this selection in accordance with the conditions.
The proposed procedure guarantees the performance of tasks, and
the increase in the value of the objective function can reach 40 %.

A feature of the proposed procedure is that the result of choosing
the optimal strategy is determined according to the conditions of
a certain operation and takes into account various types of adverse
conditions. This makes it possible to take into account the factors
that significantly affect the uncertainty and minimize the expendi-
ture of resources when performing a certain set of combat tasks.

The scope of practical use of the methodology is the process
of planning and allocation of forces and means among tasks in the
operation.

Keywords: optimal strategy, Wald criterion, Hurwitz criterion,
Savage criterion, combat tasks.
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The object of the study is the decision-making modeling in the
context of medical social media to increase the clinics’ effective-
ness. The problem is to classify the patient reviews collected in the
patient-clinic segment of the medical social media and to identify
the situation related to the clinics” activity by revealing the criteria
characterizing the clinics’ activity out of the opinions.

The proposed technique refers to lexicon-based sentiment analy-
sis of opinions, the classification based on Valence Aware Dictionary
and Sentiment Reasoner (VADER), the verification of the results ac-
curacy with Multinomial Naive Bayes and Support Vector Machine,
the manual sentiment analysis of opinions to detect criteria and the
classification of opinions according to each criterion.

Using this technique, out of 442587 patient reviews obtained
from database cms_hospital satisfaction_2020 of the Kaggle com-
pany generated on the basis of crowdsourcing of patient reviews on
medical social media, 218914 patient reviews are classified as posi-
tive, 190360 — as neutral, and 33313 — as negative. The results accu-
racy is verified, and the clinics are rated by the «positive» opinions.
6 new criteria characterizing the clinics’ activity are discovered, and
the identification of the situation related to the clinics’ activity based
on the comparison of «positive» and «negative» opinions according
to each criterion is presented.

The possibility of using the results obtained from the identifica-
tion to increase the clinics’ efficiency in making decisions is shown.

The results obtained in this study can be used to improve the
clinics’ performance according to public opinion. This opportuni-
ty involves the crowdsourcing of opinions about the clinic in the
medical social media environment and the collection of opinions in
a structured way.

Keywords: medical social media, decision-making, patient opin-
ions, clinic activity, sentiment analysis.
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The technology of processing clothing elements is very mobile
and changes with the appearance of new materials and equipment.
The selected design and technological solutions that ensure the
conformity of aesthetic properties and requirements can be satisfied
through continuous improvement of sewing production technol-
ogies. This study aims to develop an algorithm for choosing the
optimal equipment, taking into account the material parameters
and the permissible requirements for the technological process of
manufacturing sewing products from artificial leather. As a result
of the analysis of the range of sewing machines and manufacturing
companies, Juki sewing machines were chosen to build a complex
matrix of machine equipment. A morphological scheme of the
selection process and a mathematical description of the two-di-
mensional matrix of elements have been developed. That has made
it possible to reflect the simultaneous consideration of all process
components and their influence on the technological parameters
of the machine. The database of the parameters of the equipment
selection system was built in the form of matrix elements: a matrix
of the type of operations, a matrix of material coatings, a matrix of
the base of materials, a matrix of machine assignments, and a ma-
trix of qualifications. Each matrix is a production rule for making
a decision at a separate selection stage. The operation matrix was
constructed using the TechLab mobile application, which includes
50 processing schemes for artificial leather products. The analysis
of the schemes has made it possible to determine the frequency
of occurrence of types of seams for processing artificial leather
products: 1.01.01 (28.75 %), 2.01.01 (16.75 %), 1.06.02 (11.00 %),
2.02.01 (15.50 %), 5.01.01 (24.25 %), 6.02.01 (3.75 %). The mathe-
matical notation of the algorithm for choosing the optimal machine
equipment has made it possible to visualize the structure of the
process using a graph. The graph was built using Gephi. Such a no-
tation takes into account the qualification of the worker, the type of

technological operation, and the material’s properties, including the
material’s thickness, coating, and base.

Keywords: sewing machine, machine selection, machine opera-
tion, artificial leather, process graph.
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A forklift is a very important and common equipment for trans-
porting materials in many different locations such as workshops,
warehouses, supermarkets, etc. This equipment has the effects of
reducing labor consumption of workers, ensuring the safety of goods
and improving labor efficiency. That is why forklift selection is very
important. In order to choose a forklift, it is necessary to consider
many parameters such as lifting capacity, lifting height, travel speed,
safety level, price, maintenance cost, level of impact on the environ-
ment, case of use, etc. However, today there are many types of fork-
lifts on the market, these forklifts have different specifications and
prices, making it difficult for shoppers to choose a product in many
available types. This study has applied multi-criteria decision-mak-
ing (MCDM) methods for forklift selection. Two MCDM methods
having been used are the COCOSO (Combined Compromise Solu-
tion) method and PIV (Proximity Indexed Value) method. Two
different methods having also been used to calculate the weights for
the criteria are the ENTROPY method and MEREC (Method based
on the Removal Effects of Criteria) method. The selection of the best
type of forklift applies to the six available types. Six criteria having
been used to describe each alternative are lifting height, maximum
lifting height, minimum lifting height, fork length, fork width, and
price. Each MCDM method will be used in combination with two
weight methods. Thus, the ranking results of forklifts are shown
in four different series of numbers. An amazing result has occurred
that the best and worst forklifts have been consistently determined

to be the same in all cases examined. This is the outstanding ad-
vantage of the COCOSO and PIV methods compared to other
MCDM methods.

Keywords: forklift selection, MCDM method, COCOCO me-
thod, PIV method, weight method.
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CTPYKTYPHA MOJIEJb IIOBYIOBU CUCTEMU PO3BUTKY METO/IOJIOTTYHOI KOMIIETEHTHOCTI TA METOIU
OIIHKU Ii EOEKTUBHOCTI (c. 6-22)

Andrii Biloshchytskyi, Serik Omirbayev, Aidos Mukhatayev, O. 0. Kyuancbkuii, Svitlana Biloshchytska, I0. B. Auapaniko,
Sapar Toxanov, Adil Faizullin

VY nmocmimkenti po3po6IeHo CTPYKTYPHY MOZEIb TTOGYAOBH CUCTEMU PO3BUTKY METOAOJIOTIYHOI KOMITETEHTHOCTI. CTPYKTYpHA MOJENDh
noGy/10BaHa Ha OCHOBI CepBiC-OPIEHTOBAHOTO THAXO/Y A0 PO3POOKH BEJMKKUX MPOrPAMHUX KOMILIEKCIB 1 BKJIIOYae 1icTh migcucreM. Kosxkna
mijicueTeMa peasizoBana y BULJIS/ OKPEMOro MIiKpocepBicy, 110 103BoJIisie MaciiTabyBari cuctemy. ¥ poOoTi OIUCYEThCsT METOMKA, 10 J10-
3BOJISIE OOYLyBaTH KapTy KOMIIETEHTHOCTI BUKJIaJadya Ta OMiHUTH 1i BiciM CKJIaI0BUX: KOTHITUBHY, ANJAKTHUYHY, IPOEKTHY, iHhopMaIiiiny,
KOMYHIKaiiiHy, pehieKCUBHY, MOHITOPUHTOBY Ta 0COOUCTICHO-MOTHBAIiiHY. [[JIs1 OIIHKYU PiBHS KOMIIETEHTHOCTI IPOTIOHY€EThCS YOTUPUPIB-
HeBa mikazia. Ha 0cHOBI i€epapXiqHOTO €KCIIEPTHOTO METOLY PO3POOIEHO METOANKY OTiHKY eheKTUBHOCTI CHCTEMU PO3BUTKY METOANYHOI KOM-
nerertHocti. Cucrema GyJia epeBipeHa Ta BIPOBaKeHa. 3a Pe3yibTaTaMi BIIPOBA/KEHHs cucTeMi 3adiKCOBAHO aKTUBI3AIIiI0 HABYAIBHOTO
TIPOTIECY Ta MiABUIIEHHS AKOCTI MATOTOBKN yYHIB. YCHINTHICTD Y4HIB y BUBUCHHI MTPEAMETIB 3HAYHO 3poca. A came, KiTbKiCTh HEBCTUTAIOUNX
YUHIB cKopoTIIacst Ha 15 %, KilbKicTh «BiqMiHHIKIB> 3pocia Ha 10 %, a KilTbKicTh «XOpoInx» yuHiB 36iabimiacs Ha 18 %.

V¥ pobori 3auinaeTbes MUTaHHsg CTBOPEHHS BIANOBIIHUX iH(MOPMAIIITHUX TEXHOIOTIH /1 BAOCKOHAJIEHHST CUCTEMU BUIIOI OCBiTH. MeToio
€ IiJIecTIpsIMOBaHa PO3po6Ka Ta BIIPOBA/KEHHS iHGOPMAI[IHIX TEXHOJIOTIH B OCBITHIX YCTaHOBAX, CTBOPEHHSI Ta 3aCTOCYBAHHS KOMILTIEKCHO-
T0, THY4YKOTO IIPOrPAaMHOTO 3abe3edeH s A/ MiATPUMKY 3MIIIAHOT CHCTEMU OpraHisailii 0CBITHHOTrO [IPOILECY, & TAKOXK ITIBUIIEHHS e(heKTHB-
HOCTI BIPOBA/KEHHS 3MIIIIAHOI CHCTEMHU OpTaHi3allii OCBITHHOTO TIPOIIECY.

KmouoBi cioBa: cTpyKTypHa MO/IeJib, iHDOPMAITiITHI CHCTEMU, OLliHKAa METO/I0JIOT YHOI KOMITETEHTHOCTI, MiKPOCEPBICH.
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MOJEJIb PO3POBKH TA BUSHAYEHH ITIPOEKTIB TEXHIYHOI'O PO3BUTKY ABTOTPAHCIIOPTHUX
MIAIIPUEMCTB (c. 23-34)

€. B. Cmupnos, /1. B. Bopucioxk, T. B. Bono6yesa, T. @. Ilraxriii, M. M. Hacrenko

Edexrupricts poboTH 3HAYHOT YACTHHU aBTOTPAHCIIOPTHUX MIANPUEMCTB € HEe3aJ0BLIbHOW0. 34e6iIbIIoro Taka CUTyallis IMoB’s3aHa i3
3HAYHUM 3HOIIECHHSIM OCHOBHUX (DOHIIB MiAIPUEMCTB, SIK PYXOMOTO CKJIaLy, TaK i BUPOOHUUO-TexHIYHOT Gazu. OfHUM i3 IIAXIB BUPIIIEHHS i€l
TIPOOJIEMH € TEXHIYHUIT PO3BHUTOK, SIKUiT Tepesbavyae KOMILIEKCHE OHOBJIEHHST PYXOMOTO CKJIAY Ta BHPOOHIIO-TEXHIUHOI 6a3h 3 ypaxyBaHHIM
BCIX B3a€MO3B A3KIB, 1[0 MAIOTh MiCIle MizK IIMMU TTigcucteMamu. B po6oTi po3pobieHo MoIe b TEXHIYHOTO PO3BUTKY aBTOTPAHCIIOPTHHX TP~
€MCTB, 110 BPAXOBYE I1i B3aeMO3B’s13ku. JlaHa Mojiesib Ta po3pobIeHUIT aJITOPUTM MOJIETIOBAHHS JI03BOJISIIOTh BUSIBUTH MIEPCIIEKTUBHI CTPATETIii,
a JuIa X peastizaniii chopMyBaTH Ta JOCTIANTH IPOEKTH TEXHIYHOTO PO3BUTKY. [ljisi BUGOPY ONTUMAIBHOTO MIPOEKTA TEXHIYHOTO PO3BUTKY B PO-
60Ti OOTPYHTOBAHO HiMBOBY (DYHKIIIO, sIKA BKITIOYAE TEXHIYHUIT TIOKA3HUK — KOCMIIIEHT TEXHIYHOI TOTOBHOCTI Ta EKOHOMIYHI TTOKa3HUKN — net
present value Ta TepmiH OKyITHOCTI TpOEKTA. BHOIP ONTUMATLHOTO MTPOEKTY TPOTIOHYETHCSI BUKOHYBATH Ha OCHOBI «METO/Y HAfTIPIIIOTO BUMAIKY».
3a 1[UM METO/[OM 6yJ10 BM3HAUYCHO BaroBi KoedillieHTH KpUTEPiiB 1isb0BOI (QYHKILI, SKi BIIIOBIHO CKIAAI0Th: /11 KoedillieHTa TeXHIYHOi To-
torocti — 0,333, st uncroi Tenepiniboi Baprocti — 0,556, st repminy okymHocti — 0,111, Ha ocHoBi po3pobiieHux Mojiesieil Ta ajlropuTMiB
BU3HAYEHO CTpaTerii Ta po3pol6IIeHO MPOEKTU TEXHIYHOTO PO3BUTKY BiHHUILKOT (islii mpuBaTHOrO miampremMcTBa «ABTOTpaHCKOM». Ha 0cHOBI
PO3PO6IIEHOT 111/Ib0BOI (QYHKILT Ta «METOJY HANTIPIIOro BUIAJIKY» BU3HAYEHO ONTUMAJIBHUIT TIPOEKT TEXHIYHOTO PO3BUTKY CepPell PO3POOJICHHX.
Peasrizaitisi JaHOTO MPOEKTY AO3BOJISIE THABUINUTH TEXHIYHUIA PiBeHb, eDeKTUBHICTH POOOTH Ta KOHKYPEHTOCIHPOMOMKHICTD ITANPHEMCTBA.

K040Bi ci10Ba: TexHiUHUI PO3BUTOK, TEXHIUHA €KCILTyaTallis aBTOMOGIIB, KOMEPIIiiiHa eKCILIyaTallis aBTOMOOIIIB, CTpaTerist TEXHIUHO-
TO PO3BHUTKY, KOMIJIEKCHE aBTOTPAHCIIOPTHE TIIITPUEMCTBO, TEXHIUHA FTOTOBHICTD, OHOBJIEHHSI PyXOMOTO CKJIA/Ly, OHOBJIEHHSI BHPOOHITIO-TEX-
HiuHOI 6311, KOMILIEKCHE OHOBJIEHHS aBTOTPAHCIIOPTHOTO THANPUEMCTBA, €(EKTHUBHICTh BUKOPHCTAHHS PYXOMOTO CKJIAJLY.
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MATEMATUYHA MO/IEJIb PAU/IITEPTHTOBOTO CEPBICY 3AJIISHUYHHX ITEPEBE3EHD 3EPHOBUX BAHTAJKIB
V BULJISII KOAJIIIIIA B ITPAX 3 MEPEBAHTASKEHHSIM (c. 35-48)

M. A. Kpasuenko, A. B. IIpoxopuenko, C. A. 3010TapboB

OG’'e€KTOM JIOCIIKEHHS € TIPOIIeCH TIepeBe3eHb 3ePHOBUX BaHTa)KiB Ha OCHOBI IPUHIMINB paii/[epiHry B 3a/Mi3HUYHKUX cucTeMax 0e3
JIOTPUMAHHS PO3KJIALY PYXy /ULl BAHTAKHUX 10i3/1iB. /I MOCTIPKEHHS BIIMBY MOJIeJli 3aJII3HUYHIX IIepeBe3eHb 3epHa 3a IPUHIUIIAMA
CTITHHOTO BUKOPHCTAHHsI HA POOOTY 3aIIBHUYHOI CHCTEMH, 3aITPOIIOHOBAHO (GOPMAITi3yBaTH JAHII TPOIEC B YMOBAX MIKOBOTO TIEPioay Ha-
BaHTaKeHHs. [lepeBeseHHst 3epHa 3 BUKOPHCTAHHSM Pall/IIIEePiHIOBOrO CEPBiCY 3alPOIIOHOBAHO (hopMaslizyBaTi y BUTJISL Koasliliil B irpax
3 TIlepeBaHTaKeHHSAM. [locTaHOBKY TPH 3aIPOITOHOBAHO TIEPETBOPUTH HA 33/1a4y HeJIiHIITHOI ONTIMi3artii.

B pamkax ocitizizkeHHs TPOBeIeHO MaTeMaTHYHe MOJIeTIOBAaHHS Pall/IIIePiHrOBOr0 cepBicy 3a/li3HNYHNUX IlepeBe3eHb 3¢PHOBUX BAHTAXKIB.
JloBeeHa aIeKBaTHICTh MAaTEMATHYHOI MO/ Ti. BCTaHOBIIEHO, 110 TOTPUMAHHS PO3KJIALY PYXY MPU3BOAUTD 10 301/IbIIEHHS HETPOAYKTHBHIX
MPOCTOIB BaroHiB ITiCJIsT HABAHTAXKEHHS, 10 3MEHIIYE CTUMYJU J0 YTBOPEHHS KOAJiIiil BaHTaskoBiAmpaBuukamu. OfHaK 32 pe3yJbraTaMu
MOJIEJTIOBAaHHA B YMOBaX PyXy 3a PO3KJIAJOM 3 ypaXyBaHHAM KOOPJMHAIll BaHTaKOBIAPABHUKIB Ta MepeBisHUKA 3HAYHO MOKPAILYIOThCS
TIOKa3HUKH TepeBe3eHHs. [le cTHMyJioe BaHTaXKOBIIPaBHUKIB /10 YTBOPEHH Koasiliil. BusasieHo, mo cepeans TpUBATICTD MepeBe3eHHs
Bianpasku 3MeHiaach Ha 14,9 % Bij nokasHuka 3a cleHapieM Ailo4oi Mojesi epese3eHb — 6e3 J0TPUMaHHA PO3KJIajLy.

Ocob6MBICTD OTPIMAHNX PE3YIBTATIB B PAMKAX IOCJI/PKEHHS MOJISITAE Y TOMY, IO 3aI[POIIOHOBAHA MaTEMATHYHA MOJIEND 03BOJISIE A/IEK-
BATHO 3MO/IEJTIOBATH PAIIIIEPiHTOBHIT cepBic TlepeBe3eHb 3ePHA B 3ATI3HUYHIN CHCTEMI.



Cdeporo IpakTUYHOTO 3aCTOCYBAHHS PE3YJILTATIB € 3aIi3HUYHA Iay3b. YMOBAMH IIPAKTHYHOTO 3aCTOCYBAHHS Pe3yJIbTaTiB A0CITI/PKEHHS
€ BKJIMBICTD BIPOBA/IKEHHS IU(PPOBNX M1aT(HOPM arperatopis /uisi KOOP/MHAILT BAHTAKOBI/IIIPABHUKIB Ta MepeBi3HUKA.

[TpoBeneni gocmizzKeHHS CIPUATUMYTh CTBOPEHHIO HAIIPAIIOBAHb MIO/I0 YZI0CKOHAJIEHHS 3ePHOBOI JIOTICTHKH HA 3aJII3HITYHOMY TPAHCIIOPTI.

KmoyoBi ciioBa: 3a/1i3HNYHI BAHTaKHI IIePEBE3CHHS, [1ePeBe3eHHs 3epHa, PAlIIIePiHT, KOaiiiiHi irpy, irpu 3 nepeBaHTasKeHHSIM.

DOI: 10.15587/1729-4061.2023.288280
OIITUMI3ALIA ITIPOBJIEMU MAPIHIPYTY TPAHCIIOPTHOTO 3ACOBY 3A 1IOIIOMOI'0OI0O MAITMHHOT'O HABYAHHS
B HE3BAJTAHOBAHIN KJIACUMDIKAIT IAHUX MAPIIIPYTY TPAHCIIOPTHOTO 3ACOBY (c. 49-56)

Muhammad Syahputra Novelan, Syahril Efendi, Poltak Sihombing, Herman Mawengkang

O06’eKTOM JOCIIKEH s € KoMOIHATOpHA ONTUMI3alliiiHa 3a/1a4a, 1110 BUHUKAE B 3a/1a4i PO MapIIPyT TPAHCIIOPTHUX 3aC00iB IOCTABKU BAHTAKIB.
¥V 1mboMy JI0CTiIPKEHH] 3aIpOIIOHOBAHMIA METO/T PO3B’I3yBaHHS 3a/1a4 KOMOIHATOPHOI ONITUMIBaIii CKIAAEThCs 3 KITBKOX €TarliB: OUMIIEHHST IaHHX,
noniepesrst 06podka aanux, K-NN i Mozens npobiemu Mapiipytusaiii parcrnoproro sacoby Cavacity. PesyJibrati HOKa3yioTh, 110 X1/ MaIiH-
HOTO HABYAHHSI MOKE ONITUMI3yBaTu MpolGeMn KOMGIHATOPHOI OnTUMIi3aitii, 0c0GIMBO PU CTBOPEHHI TOYUOK MAPIIPYTy TPAHCIIOPTHOTO 3ac00Y Ta
TIOTY’KHOCT] TOCTaBKM. XapPaKTEPHCTHKN BU3HAYEHHS] MapIIPYTiB TPAHCIIOPTHIX 3aCO0iB 3 ypaxXyBaHHSIM MIMPOTH Ta AoBrotu. 1le mocimkenns
CTBOPIOE CTPYKTYPY Ta peasidye ii B GaraToOKIACOBIN ONTUMIZaliiiHiii Mozesi /Ui 3MEHIEeHHs Pe3yJIbTaTiB epeobIaiHaH s Ta HelNPaBHILHOI
kuacuikatii, CipUYMHEHNX He36ATAHCOBAHOIO MYJIBTUKIACH(DIKAIIEIO Yepes BILIMB KIJIbKOCTI «By3JIiB» Ha MapiIpyTax TPAHCIIOPTHHUX 3ac00iB
3a JIOMIOMOTOI0 MAIIIMHHOTO HABYAHHSI. 3araJioM MeTa MOJIEI MOJISITae B TOMY, 1100 OTPHMATH PO3YMIHHSI MeXaHi3My TTPOOJIeMH, 106 BOHA MOTJIa
KracuikyBaTn He30IaHCOBAHI [aHi MapIIPyTy TPAHCIOPTHOTO 3aco0y Ha OCHOBI MapipyTis goctaBku Jalur Nugraha Ekakurir. Tak 1o mpu
HAsIBHOCTI MOJIEJTi MOJKHA BUKOPHCTOBYBATH MOJIETb TIPH BU3HAYEHHI TPAHCIOPTHUX MApHIPYTiB HA OCHOBI JIMITY MPOITYCKHOI 3MaTHOCTI KiJib-
KOCTI BifillpaB/leHb BaHTasKiB. Pe3yssratu ZOCTIKEHHS 3 MO/IE/IIMU MAIHHOIO HAaBYaHHS Ta 3a/adaMi MapLIPyTU3alii TPaHCIIOPTHOIO 3ac06y
3 tecryBanisaM 3uadenb K 11, 13, 15. le BoHo mae Bizcotok K=11 tounocti 57,3265 % i K=13 tounocti 57,3265 % i K=15 Tounocti 81,8645 %.
3 pesyuibratiB BUIPOOYBaHHS 3 HEMAPHUMI 3HaUYeHHsMU K € Kpallia TOuHicTh, a 3Haventst K 15 K=15 kpaite 3 Bizcorkom 81,8645 % nopisHsiHO
3 K11 K=111 13 K=13. {Ix Hacai10K, po3podeHa MOIEIb 3 TOUKH 30Py TOYHOCTI MO 3a/1a4i MapIIpyTH3allil TPAHCTIOPTHOTO 3ac00y B MO-
poskuucTi Ma€e TounicTs 93,80 %, a yacoBwmii psi ocsirae cepeaboi Tourocti 93,31 % i 3i sHavennsiv Bigkmkanust 93,80 %. Orpumani pesysbrari
MOXYTb OyTH KOPUCHUME JUIst po3pobku Giabiin cydacuoi mogeni Cavacity Vehicle Routing Problem with Machine Learning.

KiiouoBi cioBa: 3a/1aua MapuipyTusaliii TpaHCIopTHOTO 3aco0y, MallnHHe HaBYaHHsI, Kiaacudikaliis, HezbagancoBaHi JaHi.
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PO3POBKA METO/IUKH OIIHIOBAHHS MIJITOTOBKU ABIAIITHOTO MEPCOHAJTY, 1[0 BEPE YUACTbD
¥ 3ABE3ITEYEHHI BE3IIEKHU ITIOJIbOTIB (c. 57-63)

Nadezhda Dolzhenko

3aBIaHHs, AKe BUPINTYETHCS B TOCII/KEHHI, TTOJIATAE B Mi/[BUIIEHH] e()eKTUBHOCTI MTPUIHATTS PillleHb y 3a/1auaX MPodeciiinoi maAroTroBKu
nizioTis pu 3abesredeHHi 3aaHol HaAlitHOCTI He3aIeKHO BiJl iepapxii cucTeMu OIIHOYHUX TTOKa3HUKIB. O6'€KTOM JIOCTIIKEHHS € CHCTEMA
rpodeciitHOT TiroTOBKY MiJOTIB 1NBiAbHOI aBiatii. IIpeameTom OCITIKEHHS € MPoliec OIiHIOBAHHS SIKOCTEN MiJIOTIB IUBI/IBHOI aBiaiii 3a
JOTIOMOTOI0 HEYiTKMX KOTHITHMBHUX KapT. imoresa pociukers mossrae y 30iablienHi KiIbKOCTI MOKA3HUKIB OIIHKK SIKOCTI TATOTOBKU
MiIOTIB UBIIBHOT aBiallii 3 00MesKEHHAMU 1010 OIEPATUBHOCTI Ta Ha/ITHOCTI MPUITHATTS pilens. Po3pobieno METOAMKY OLIHKU Ii/ITOTOB-
JIeHOCTi aBianiifHoro nepconasty, sikuii Gepe ydactb y 3abesmnederni Gesnexu mosbotiB. Crocié cKIaaeTbest 3 HACTYMHOT MOCAiI0BHOCTI [Iiil:

— BBEJICHHS BUXI/IHUX JIAHUX;

— CTaHJApPTHU3AIiS YNCIOBUX 3HAUEHb MOHATH HEUYITKOI KOTHITMBHOI MOJIEJ IT/ITOTOBJIEHOCTI aBialliifHOrO MepcoHATy, 3aJIy4eHOTrO 10
3a6e3edeH s 6e3MeKn MOoJIbOTIB;

— Mepexiji YNCJIOBUX 3HAUECHD MOHSATh HEUITKOI KOTHITMBHOI MOJIEJI TiATOTOBJIECHOCTI aBialliiiHOro mepcoHaty 10 3abesiedeHns Ge3nexku
TI0JIBOTIB;

— 1100y10Ba HEYITKOI KOTHITUBHOI MOJIE;

— BU3HAYEeHH: KiTbKICHUX OIiHOK (PaHTiB) BaKJIMBOCTI €JIEMEHTIB MOJIEJT;

— PO3PaxXyHOK TTOKA3HWKIB BaKJINBOCTI €JIEMEHTIB MOJIEJIi.

3a pesysbraTaMi aHasi3y eQeKTHBHOCTI 3alPOIOHOBAHOIO METO/Y BHJIHO, IO 3aIPOIIOHOBAHUII METOJI OLIHKM IiJIBUILYE TOYHICTDH
OIIHKH aBiaIiifHOTO MEePCOHAY, 3aIy9eHOr0 10 3abe3medeHHs: Ge3neKkn moIboTiB, Ha 23 % MOPiBHIHO 3 BimoMuMiL. Po3pobiieHy MeTORnKY
JIOIJIPHO BUKOPUCTOBYBATU B CHCTEMaX MiZITPUMKHI IIPUITHATTS PillleHb /I OLIHKY sIKOCTi 1poeciiiHol miroToBKy aBialiiiHoro nepcoHasty
3 METOIO TiABUIIEHHS e(heKTUBHOCTI Ta H/IITHOCTI MPUIHATHX PillleHb.

KiiouoBi cioBa: Gesneka 11oJboTiB, MiAr0TOBKa, CTPECOCTIHKICTD, aBianiiinuii nepconal, uBiJabHa aBiallist, ncuxodizioNoriyHuil cra.
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VIOCKOHAJIEHHA HAYKOBO-METO/IUYHOTO ATIAPATY BUSHAYEHHSA OIITUMAJIbHOT CTPATETTT BUBOPY
EJIEMEHTY YTPYIIOBAHHA JJI1 BUKOHAHHS 3ABJJAHHS (c. 64-74)

0. B. Maiicrpenko, B. B. Xoma, B. A. Kyp6an, A. C. Casennes, A. A. Illep6a, O. A. Kapagauos, O. L. Cisak, O. O. Kanses,
B. B. Icenko, 10. M. Kocosios

O06’eKTOM OCITIKEHHST € TIPOIeC BU3HAYCHHS ONTUMAJIBHOI cTparterii BUOOPY MEBHOTO €IEMEHTY YTPYIIOBaHHSI Ui BAKOHAHHST TIEBHOTO
3apast. [Ipo6eMoro, 10 BUPIIIYBalach, € MPOTUPIUYS MiK HEOOXIJHICTIO BPaXOBYBaTH Pi3Hi BU/IM HECTIPUSATIUBUX YMOB ITPU BU3HAYCHH]
ONTUMAJIBHOI cTpaTerii NpU3HAYCHHS IIEBHOTO THITY CUJI 1 3ac00iB 3a EBHIM 3aBJAaHHsM ICHYIOUOMY ITIX0/y MaKCHUMI3allii pesyJibrary.

J10 Y/I0CKOHAJIEHOTO HAYKOBO-METONYHOTO allapaTy BXOJATh KPUTEPIl ONTUMAIbHOTO BUOOPY Ta YIOCKOHATIEHA METO/IMKA OLTHMAIBHOTO
BUOODY MEBHOTO €JIEMEHTY YTPYITOBAHHSL.



[TpoananizoBaHo icHyIOUI MiAXOAM 10 BUOOPY ONTUMAJIBLHUX CTpaTeriii NpUsHauYeHHs CUJl i 3ac00iB JJIsl BUKOHAHHS 3aBIaHb, 30KpeMa
kputepii Basbia, [ypsina, Cesimxa.

Oco6IMBICTIO TIHOTO AHATI3Y € PO3TJISL KPUTEPIiB 3 OTJISAY HA BUAM HECTPUSTIMBUX YMOB, sIKi BOHI BPaXOBYIOTb. 3aCTOCYBAHHSI TIMX
KpUTEPii 103BOMUTL BPaxyBaTH YMOBU HEeBU3HAUCHOCTI BXi/THUX JJaHUX Ta MiHIMi3yBaTU BILIUB HECIIPUSATIUBUX YMOB IIPU PO3IOALIIL.

Cdepa mpakTHIHOTO BUKOPUCTAHHS Pe3yJIbTaTiB aHasIi3y € IPOIeCH YIPABJIiHH i/ Yac MiATOTOBKH /10 TIPOBEICHHS OTIepaltii.

YIoCKOHAJIEHO METONKY ONTHMAIBHOTO BHOOPY MEBHOTO €JIEMEHTY YTPYIIOBAHHS JIIsl BAKOHAHHSI [IEBHOTO 3aBJaHHsI, MIJISIXOM BHKOPH-
CTaHHSI JIEKIJIBKOX KPUTEPITB BUOOPY ONTUMAIBLHOT CTpaTerii Ta Y3ro/KeHHI Pe3yJIbraTiB 1boro BUGOPY BiAOBIHO 10 YMOB. 3alPOIIOHOBAHA
MEeTO/IMKA TapaHTyE BUKOHAHHS 3aB/laiib, IPUUOMY IIPUPICT 3HaYeH s 1[i1b0Bo1 (hyHKIlii Mosxe pocsraru 40 %.

OcobIMBICTIO 3aTPONOHOBAHOT METOAUKH € Te, 1110 pesyJibrart Bu6opy OIITUMAJIBHOI cTpaTerii BU3HAYAETHCS BIAIIOBIIHO 10 YMOB II€BHOL
orepariii Ta BpaxoBY€ Pi3Hi THUIIN HECTIPUATINBUX YMOB. 3a3Hadene J[03BOJIE€ BPaXyBaTH YNHHNKH, SIKi CYTTEBO BIUINBAIOTh HAa HEBU3HaYe-
HiCTb Ta MiHIMI3yBaTH BUTPATH PeCypcCiB IPU BUKOHAHI TIEBHOI CYKYTIHOCTI GOOBUX 3aBIaHb.

Ccepa mpakTHYHOTO BUKOPUCTAHHS METOJAMKH € TIPOIECH TJIAHYBAHHST Ta PO3MO/IIY CUJT i 3ac00iB MiXk 3aBIAHHIMU B OIEpAIlii.

KiouoBi caoBa: ontuMasibia crpareris, Kpurepiil Basibzia, kpurepiii [ypsina, kpurepiii Cesinska, 60i0BI 3aBiaHHsI.
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PO3POBKA METOJIUKU IIPUMHATTS PIIIEHD HA OCHOBI CEHTUMEHT-AHAJII3Y JIAHUX KPAYICOPCUHHIY
B METUYHIX COLIAJIBHUX PECYPCAX (C. 75-85)

Masuma Mammadova, Zarifa Jabrayilova, Nargiz Shikhaliyeva

OO6’€KTOM JIOCTIKEHHSI € MOJIETIOBAHHS TIPUITHATTS PIllleHb Y KOHTEKCTi MEANYHUX COTHATbHIX MEPEK IS TABHUINEHHST eDeKTUBHOCTI
kainik. [Tpo6Giema nossrae B Tomy, 11106 kiacudikyBaTu BiAryKu namienTis, 3i6paHi B cerMenTi namieHT-KaiHika MeAnYHIX COIaTbHIUX Me/ia,
i BUSIBUTH CUTYAIIIT0, TTOB’SI3aHY 3 /iSIbHICTIO KJIIHIK, BUSABUBIIHM KPUTEPIi, IO XapaKTepu3yIoTh AisTbHICTD KIIHIK 1032 BiATYKaMU.

3anpornoHoBaHa METOIMKA CTOCYEThCS aHasli3y HACTPOIB [yMOK Ha OCHOBI JIEKCUKOHY, Kjiacuikaiiii Ha ocHOBI coBHuKa Valence Aware
ta Sentiment Reasoner (VADER), nepesipku Tounocti pesysbraris 3a gonomoroto Multinomial Naive Bayes and Support Vector Machine,
PYYHOTO aHali3y HACTPOIB [yMOK JIJIsT BUSIBIIEHHST KpUTEPii Ta Kaacudikallist IyMOK BiJIIIOBIHO /10 KOKHOTO KPUTEPIIO.

3a nonomoromw niei Mmeroauku 3 442587 BiArykis naiieHtis, orpumanux 3 6asu ganux cms_hospital satisfaction 2020 kommnanii Kaggle,
3reHepoBaHOi Ha OCHOBI KPay/ICOPCUHTY BIAITYKiB MAIi€HTIB Y MEINTHNX COIIaJbHIX Mepeskax, 218914 Biarykis narienTiB kaacndikyoTbes
sk no3utusHi, 190360 — sk Heiitpanbhi, a 33313 — sk HeratusHi. /lOCTOBIPHICTD PE3YJIBTATIB MEPEBIPSAETHC, & KITHIKU OIIHIOIOTHCS <ITO3H-
TUBHUMI» BiArykamu. Buasieno 6 HOBUX KPUTEPIiB, 110 XapaKTepU3yIoTh AiAIbHICTD KJiHIK, I HaBeJeHo ienTrdikaliiio cuTyaitii, os’13aHoi
3 IiSUIbHICTIO KJITHIK, HA OCHOBI TIOPiBHSIHHS «[TO3UTHBHIX»> 1 «HETATUBHUX» TYMOK 32 KOKHUM KPUTEPi€EM.

[Tokazano MOKJIMBICTh BUKOPUCTAHHS Pe3yJIbTaTiB ilenTudikarii s miaBuieHHs e(eKTHBHOCTI IPUITHATTS PillleHb KIIHIKAMHU.

PesysbraTi, OTpUMaHi B IIbOMY JOCTIKEHHI, MOKYTh OYTH BUKOPHCTAHI JIsI TIOKPAIEHHsT pOOOTH KJIHIK BiAMOBIZAHO 0 TPOMaJICHKO]
ayMku. L[g MoxauBicTD nepeabadae KpayacopCHHT IyMOK PO KJIIHIKY B CEPEIOBHIIL MEAMYHUX COIaIbHIX MEPEXK 1 30ip AYMOK Y CTPYKTY-
poBanmii crocio.

KuouoBi ciioBa: MeinuHi COIia/ibHi Mejiia, TIPUITHSTTS PillleHb, [YMKI HAIIEHTIB, AisUIbHICTD KJIIHIKH, aHAJIi3 HACTPOIB.
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PO3POBKA AJITOPUTMY APTYMEHTOBAHOI'O BUBOPY MAIINH JIJISI BATOTOBJIEHHS INKIPSTHUX
BHUPOBIB (c. 86-94)

0. B. 3axapkesuy, T. I. JKunenxko, I0. B. Komegko, I. C. llIBeus

Texmosorist 0OPOOKK eJIeMEHTIB OfIATY iysKe MOOIIbHA | 3MIHIOETHCS 3 MOABOIO HOBUX Martepiasis i obsmaaHamis. Bubpami KOHCTPYKTHBHO-
TEXHOJIOTTYHI pilleH s, 1110 3a6€311e4yI0Th BiAIIOBIAHICTD €CTETHYHUX BIACTHBOCTEN! i BUMOT, MOXKYTb OyTH 33/[0BOJICH] IIUISIXOM HOCTIIHOTO BJIO-
CKOHAJIEHHsI TEXHOJIOTIH 1Befioro BupoGuiiTea. Pobota mprcsstaea po3poodiii aroputMy BIGOPY ONTUMAIBHOTO 0OIaIHAHS 3 YPaXyBaHISIM
napameTpiB Marepiaay i JOIyCTUMUX BUMOT JI0 TEXHOJOTIYHOTO MPOIECY BUTOTOBJIEHHS IMBEHHUX BUPOOIB 3i mTyyHol mkipu. B pesyasrari
aHaT3y HOMEHKJIATYPH IIBEHHNX MamnH i GipM-BUpOOHNKIB ob6pano 1mBeiini Mamman dipmu Juki amst hopMyBaHHS KOMIUIEKCHOI MaTpHIL
MaruHHOTo o6JagHaHHsA. Po3pobiero MopdoIoriyHy cxemy Tpoiecy Bigbopy i MaTeMaTHYHIH OITC ABOBUMIPHOI MaTpuil esiemenTi. Lle 103-
BOJIWJIO BiZl0OPA3UTH OJHOYACHE BPAXyBaHHS BCIX KOMIIOHEHTIB MPOIIECy 1 iX BILIMB HA TEXHOJIOTIUHI apaMeTpu MalinHu., Basa TaHuX mapaMer-
piB crcTeMn BUOOpY 06IaIHAHHS CTBOPEHA Y BUTJISII MATPHUIIh €JIEMEHTIB: MATPUIIST BUAY OTEPAIliil, MATPHIISI IOKPUTTIB MaTePiaiB, MaTPHUILT
OCHOB MarepiajiiB, MaTpuIld IpU3HAYEHb MAIINH, MaTPUIl KBastidikaniil. Koxxna MaTpuis € npojyKIiitHUM IIPABUIOM IIPUIHATTS PillleHHs HA
okpeMoMy etari Binbopy. DopMyBaHHs MaTpuIli OMepaltiii BUKOHAHO 3 BUKOPUCTAaHHIM MoGimbHOTO momatky TechLab, mo Brmogae 50 cxem 06-
POOKK BUPOGIB 31 IITYYHOT MIKipU. AHAJII3 cXeM J03BOJIMB BUBHAYUTH YACTOTY 3yCTPIYHOCTI BUAIB HIBIB /st 0OPOOKKM BUPOOIB 31 INTYYHOT HIKipH:
1.01.01 (28,75 %), 2.01.01 (16,75 %), 1.06.02 (11,00 %), 2.02.01 (15,50 %), 5.01.01 (24,25 %), 6.02.01 (3,75 %). MaremMaTHIHIII 3aII1C AJITOPUTMY
BUOOPY ONTUMAIBHOTO MAITMHHOTO 00 IHAIHST I03BOJIMB BidyasrizyBaTH mpoiiec 3a goromoroio rpady. Ipad nobdymosanuii y cepenosuiiti Gephi.
Takwuii 3anuc BpaxoBye kBasidikaiio poOiTHIUKa, BUII OTlepailii, BaCTUBOCTI MaTepiasly, y TOMY YKCJI TOBIIUHY, OKPUTTS Ta OCHOBY MaTepiaiy.

KiouoBi caoBa: niBeiina Maimia, BUOIp MalinHu, MaIlHHA OTePallist, ITy4YHa MKipa, Tpad mporecy.
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BUBIP ABTOHABAHTAKYBAYA 3A JIOIIOMOTOIO METO/IIB BATATOKPUTEPIAJILHOTO IIPUITHSATTS
PIIIIEHD (c. 95-101)

Tran Van Dua

ABTOHABAHTAXKYBAY € Jy/KE BAKJIMBUM Ta TOMIUPEHUM OOJIA[HAHHSM JUUIsI TPAHCIIOPTYBAHHS MaTepiasiB y PI3HUX MICISIX, TAKUX SIK
MaiicTepHi, CKJIaju, cynepMapkeT toto. Ile ob6aiHalHs 103BOJISIE 3HUSUTH TPYIOBUTPATH MPAI[iBHUKIB, 3a06€e31eunTi 30epesKeHHsT TOBaPiB



Ta MABUIUTH TTPOAYKTHBHICTH mpaifi. ToMmy Bubip aBToHaBaHTa)kKyBaya Mae BeJMKe 3HaueHHs. [[jist BuGOpY aBTOHABaHTaKyBaua HEOOXil-
HO BPAaxOBYBaTH 0arato MapamMerpiB, TAKUX SIK BAaHTAXKOIIAHOMHICT, BUCOTA MiiiOMY, IIBUAKICTh PyXY, PiBeHb Ge3eKku, 1[iHa, BUTPATH Ha
TexHiuHe 06CTYyrOBYBaHHsI, PiBEHb BIUIMBY Ha HABKOJIUIIHE CEPENOBHIINE, TIPOCTOTA BUKOPUCTAHHS 1 T. 1. OHAK CbOTO/HI HA PHHKY TPE.-
CTaBJIeHO (GAraTo TUIIIB ABTOHABAHTAKYBAYiB, 110 MAIOTh Pi3HI TEXHIUHI XapaKTEPUCTUKM 1 I[iHH, 10 YCKJIA[HIOE TOKYIIAM BUOIp TOBapy
3 Gesntiul JOCTYHHUX THIIB. Y AQHOMY AOCJTI/UKEHHI st BUOOPY aBTOHABAHTAKyBada 3aCTOCOBYBAIMCS METOAM 0AraTOKPUTEPIATbHOTO
npuitaara pimens (MCDM). Byau sukopucrani asa merogn MCDM: meron COCOSO (komGiHoBaHe KOMIPOMiCHE PillleHHs) Ta METOJ
PIV (inzexcoBane 3HaueHHst 6Ju3bKOCTI). [l 0OOUMCIEHHS Baru KpUTEPIiB TaKOK BUKOPUCTOBYBAJINCH JABA METOMM: METOJ €HTPOIIl Ta
merog MEREC (Mmerog, 3acHoBanuii Ha edpekrax Bugasenus Kpurepiis). Bubip naiikparioro Ty aBroHaBanTaKyBava 31ilHCHIOETHCS 3 1i1e-
CTH JIOCTYIHUX THIIB. [[J1s1 onucy KosKHOTO BapianTy GyJ10 BUKOPHCTAHO HICTh KPUTEPIiB: BUCOTA Ii/[IOMY, MAaKCHMaJIbHA BICOTA iAoMY,
MiHIMaJbHA BUCOTA MIIOMY, IOBXKIHA BUJI, TUpUHA BUJ Ta mina. Koxen meroqr MCDM BuKopncTOBYBaBCS y TOETHAHHI 3 IBOMA BAarOBUMHA
MerojaMu. TakuM 4MHOM, pe3yJIbTaTH PAH)KyBaHHS aBTOHABAHTAKYBAdiB IPEJCTABJIEHI YOTHPMA PISHUMU ITOCIIJOBHOCTAMU Yrcell. /[uBo-
BUIKHIM PE3YJIBTATOM CTAJIO T€, 1110 Y BCIX PO3IJIAHYTHX BUIA/KaX OyJIH MOCIiIOBHO BU3HAYEH] OJIHAKOBI Kpallli Ta ripiii aBTOHABaHTAKYBayi.
[1e € Buznaunoio nepesaroio MeroniB COCOSO ra PIV y nopiBusnni 3 inmmmu metogamu MCDM.
Kuouosi caoBa: Bubip aBronasantakysada, metoq, MCDM, metog COCOSO, metox PIV, BaroBuii Metojt.



