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The object of the research is the Core Inflation Forecasting. The
paper investigates the performance of the novel model routine in the
exercise of the Core Inflation Forecasting. It aggregates 300+ com-
ponents into 6 by the similarity of their dynamics using an updated
DTW algorithm fine-tuned for monthly time series and the K-Means
algorithm for grouping. Then the SARIMA model extracts linear
and seasonal components, which is followed by an LSTM model
that captures non-linearities and interdependencies. It solves the
problem of high-quality inflation forecasting using a disaggregated
dataset. While standard and traditional econometric techniques
are focused on the limited sets of data that consists just a couple
of variables, proposed methodology is able to capture richer part of
the volatility comprising more information. The model is compared
with a huge pool of other models, simple ones like Random Walk and
SARIMA, to ML models like XGBoost, Random Forest and simple
LSTM. While all Data Science model shows decent performance, the
DTW+K-Means+SARIMA+LSTM routine gives the best RMSE
over 1-month ahead and 2-month ahead forecasts, which proves the
high quality of the proposed forecasting model and solves the key
problem of the paper. It is explained by the model’s capability to
capture both linear/seasonal patterns from the data using SARIMA
part as long as it non-linear and interdependent using LSTM ap-
proach. Models are fitted for the case of Ukraine as long as they’ve
been estimated on the corresponding data and may be actively used
for further inflation forecasting.

Keywords: dynamic time warping, clustering, K-Means, recurrent
neural network, machine learning, core inflation.
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The object of research is decision-making processes regarding the
provision of services within the framework of cross-border projects.
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To achieve the aim of the research, an analysis of the service
provision market was first conducted, its features have been re-
vealed and problems arising in the processes of its functioning
have been identified. The main problem is to find the optimal
distribution of services between performers in the service manage-
ment system. A mathematical model of the problem of single- and
multi-criteria optimization has been developed, where the problem
is decomposed into independent sub-problems. The problem is
presented in the form of a linear programming problem. Various
efficiency criteria of the found distributions are proposed. Depend-
ing on the number of criteria, the problem will be a single-criteria
Boolean programming problem or a multi-criteria optimization
problem. An iterative method for finding the optimal distribution
of services has been created, and individual methods are laid out in
the form of production rules, which is understandable and allows
to gain new knowledge.

Based on the obtained data, a decision-making technology has
been developed regarding the distribution of service consumers
between performers. At the same time, decision-making methods
were used, which allow optimizing the processes of service provision.
A systematic approach was used when designing information tech-
nology. This made it possible to create an effective and problem-re-
levant technology that helps in making informed decisions about the
distribution of services between participants of cross-border projects.
A structural and functional diagram of the decision support system
has been developed. Its structural elements are detailed.

The obtained results reflect a thorough analysis of the current
state of the services market and the development of effective deci-
sion-making technology, which contributes to the optimization of
work in the field of cross-border projects. This approach can be useful
for various subjects involved in the implementation and coordination
of international projects

Keywords: decision-making, linear programming problem, screen-
ing, service provision, cross-border project, service consumers, ser-
vice providers.
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The object of study is the process of monitoring vital signs using
an automated system based on an Internet of Things (IoT) solution.
The study investigates and analyses the best existing solutions for
continuous monitoring of human health. The research is important
in the context of a possible pandemic and general health monitoring.

An ToT model of a solution for monitoring and analyzing vital
signs in patients is proposed. The project involves the creation of
hardware and software for tracking vital signs. The interaction of the
two parts will ensure that the main task is to obtain the result and
analyze the indicators of vital functions of the human body. The hard-
ware is implemented using devices for scanning data on heart rate,
temperature, saturation, and the ability to track electrocardiograms.
It is possible to transmit data on the state of the body. The position
of the sensors attached to the body is taken into account in case they
come off. The device itself should be placed on the human body in the
area of the front chest wall, wrists, and ankles. The device is also pro-
grammed to respond to sudden changes in these values. The software
implementation is based on a web-based interface. The design of the
final solutions for the interaction between the local and intermediate
server was implemented using Django and Python. The ability to
administer the intermediate server of the client’s time zone was writ-
ten using HTML, CSS, and JavaScript. The use of the IoT solution
allows monitoring the indicators of vital functions of the body and
their analysis. A scheme of information exchange in the system for
monitoring health indicators has been built.

Keywords: vital signs monitoring, client-server architecture, in-
formation system, Internet of Things, ToT.
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The object of research is the method and algorithm of arithmetic
addition of binomial numbers generated by binary binomial counting
systems. The lack of binomial arithmetic, in particular the opera-
tion of adding binary binomial numbers, in a certain way prevents
their introduction into information systems and the construction

of information and communication technologies based on them for
combinatorial optimization, generation of combinatorial objects, data
compression and encryption.

In the framework of the proposed approach, instead of operat-
ing with binomial coefficients, only operations with their upper and
lower parameters are carried out. At the same time, the weighting
coefficients of binary binomial numbers, which are added to each
other, are represented in the form of two-component tuples. Taking
this into account, this paper presents an algorithm for binomial arith-
metic addition using dynamic arrays.

The main idea, which is included in the structure of the algo-
rithm of binomial arithmetic addition based on dynamic arrays, is
that the transition from a two-dimensional model of summation to
a one-dimensional one is carried out. At the same time, only avail-
able, existing binomial coefficients are placed in the dynamic array.
Accordingly, the search for binomial coefficients equal to or greater
than the quantitative equivalent takes place in much smaller areas.
In comparison with the algorithm based on matrix models, this quite
significantly reduces the amount of time spent when performing
the summation operation, and also reduces the requirements for the
amount of memory required for placing two-component tuples of the
assembly array.

In the course of the research, a several-fold decrease in the num-
ber of machine cycles required to search for the necessary elements
in the dynamic array was practically confirmed. This leads to an
increase in the performance of the presented algorithm of binomial
arithmetic addition based on dynamic arrays. In turn, this leads to
the acceleration of solving information tasks of combinatorial opti-
mization, generation of combinatorial objects, data compression and
encryption, for the solution of which the operation of adding binary
binomial numbers is used.

Keywords: binary binomial numbers, arithmetic addition, bino-
mial arithmetic addition algorithms, dynamic array.
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The object of the research is the process of identifying the
authorship of a text using computer technologies with the applica-
tion of machine learning. The full process of solving the problem
from text preparation to evaluation of the results was considered.
Identification of the authorship of a text is a very complex and time-
consuming task that requires maximum attention. This is because
the identification process always requires taking into account a very
large number of different factors and information related to each
specific author. As a result, various problems and errors related to
the human factor may arise in the identification process, which may
ultimately lead to a deterioration in the results obtained.

The subject of the work is the methods and means of analyzing
the process of identifying the authorship of a text using existing com-
puter technologies. As part of the work, the authors have developed
a web application for identifying the authorship of a text. The soft-
ware application was written using machine learning technologies,
has a user-friendly interface and an advanced error tracking system,
and can recognize both text written by one author and that written
in collaboration.

The effectiveness of different types of machine learning models
and data fitting tools is analyzed. Computer technologies for iden-
tifying the authorship of a text are defined. The main advantages of
using computer technology to identify text authorship are:

— Speed: computer algorithms can analyze large amounts of text
in an extremely short period of time.

— Objectivity: computer algorithms use only proven algorithms
to analyze text features and are not subject to emotional influence or
preconceived opinions during the analysis process.

The result of the work is a web application for identifying the
authorship of a text developed on the basis of research on the process
of identifying the authorship of a text using computer technology.

Keywords: normalization, toning, lemmatization, stop word,
machine learning, classical model, deep model, LSTM, GRU, web-
application.
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The object of research is the traditional and universal approach
of designing the database structure in systems of integrated moni-
toring of ecological, economic, energy and social parameters of the
territory, which include diverse data from various subject areas.
In the course of the study, an analysis was performed based on
a set of criteria such as scalability, ease of updating data, absence of
empty fields, volume of the database, number of tables and fields,
ease and speed of execution of requests for a sample set of indica-
tors of the research object. The comparison of these approaches
took place on the example of water resources monitoring, since it
has several subsystems and a large number of indicators that are
used for assessment. It is established that the proposed universal ap-
proach to designing complex database structures made it possible to
reduce the volume of the database by 2.25 times due to the absence
of empty fields. In particular, in the considered example, the filling
factor of the database with the traditional approach is 1.75 times
less than with the proposed universal approach. It should be noted
that the rate of table filling for the traditional design approach can
vary depending on the number of indicator values, while the table
filling rate for the universal approach is always close to 100 %.
Also, the proposed database design approach makes it possible to
speed up data loading and processing. For example, with the same
volume of significant information, the minimum speed of sampling
the characteristics of one research object is 3.87 times greater in
a database developed according to the principles of the universal
approach than according to the rules of the traditional approach.
The proposed structure of the database is successfully used in the
system of complex eco-energy-economic monitoring. The deve-
loped structure of the database can serve as an effective basis for
the formation of an electronic data bank at the level of the enter-
prise, region and country.

Keywords: database design, database structure, complex monitor-
ing, environment, public health.
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The object of the study is the process of forming control deci-
sions to ensure the operation of the ground-air communication
network routing subsystem based on neural network algorithms.

The carried-out research is based on the application of the nume-
rical-analytical approach to the selection of modern scientific and
applied solutions for building management models for promis-
ing Ad-Hoc communication networks. In the Google Collab
simulation environment, using the Python programming language,
it was possible: firstly, to simulate the operation of a ground-to-air
communication network based on previously obtained models and
a routing process management system based on the FA-OSELM
algorithm. Secondly, in accordance with the scenario of route
construction and maintenance described in the article, to experi-
mentally determine the communication metrics of the proposed
method of intelligent routing of the ground-air Ad-Hoc special-
purpose network, in order to assess its efficiency, adequacy and
reliability of the results obtained. Thus, in order to evaluate the
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effectiveness of the proposed solutions, a comparative analysis
of the application of three existing routing methods (FLCA,
Q-Routing, Neuro Routing) used in Ad-Hoc networks relative to
the developed method was conducted.

The result of the experiment showed that the proposed rout-
ing method MAODV-FA-OSELM provides significant advantages
over analogs. Thus, the method exhibits the best network through-
put (2.12e+06), the lowest average network latency (0.12), the low-
est packet loss (6.32), the lowest bit error rate (2.41), and the lowest
overhead (0.10e+06). However, it should be noted that a promising
direction of further research may be the study of the computational
complexity of the routing management process and the determina-
tion of the minimum allowable representative sample of initial data
to ensure online decision-making.

Keywords: ground-air communication network, neural network,
machine learning with reinforcement, routing method, throughput.
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The object of the research consists of testing the suitability of
the vector normalization procedure (NP) in the Technique for Order
Preference by Similarity to the Ideal Solution (TOPSIS) method.
One of the most problematic steps of the Multi-Criteria Decision
Making (MCDM) process is related to the application of NPs by
default to transform different measurement units of criteria into
a comparable unit. This is because of the absence of a universal agree-
ment that defines which NP is the most suitable for a given MCDM
method. In the literature, there are thirty-one available NPs, each
one of them has its strengths and weaknesses and, accordingly, can ef-
ficiently be applied to an MCDM method and even worst to another.
Let’s note that many NPs (e. g, NPs of sum, max-min, vector, and
max) have been used by default (i.e., without suitability study)
in the TOPSIS method. Consequently, outcomes of multi-criteria
evaluation and rankings of alternatives considered in the decision
problems could have led to inconsistent solutions, and, therefore, de-
cision-makers could have made irrational or inappropriate decisions.
That’s why suitability studies of NPs become indispensable. More-
over, a description of the methodology, proposed in this research,
is outlined as follows:

1) method of weighting based on an ordinal ranking of criteria
and Lagrange multiplier (for determining criteria weights);

2) TOPSIS method (for ranking considered alternatives);

3) a statistical approach with 3-estimate (for comparing effects
generated by the used NPs).

In the research, twelve different NPs are compared to each other
in the TOPSIS method via a numerical example, which deals with
the wheel loader selection problem. The results of the comparison
indicate that, amongst the twelve different NPs analyzed in this suit-
ability study, vector NP has the lesser effect on the considered alter-
natives’ evaluation outcomes, when used with the TOPSIS method.
The vector NP-TOPSIS approach can therefore be applied to solve
multi-criteria decision problems. Its application further allows the
decision-makers and users to better select efficient solutions and,
consequently, to make conclusive decisions.

Keywords: multi-criteria decision-making, wheel loader selection,
normalization procedures, TOPSIS, statistical approach.
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JOCMIDHEHHA NMPOLEAYPH LSTM-SARIMA JUNA NMPOCHO3YBAHHA BA30BOT IHPAAWI  (crop. 6-12)

Kpyxoseus [. H0.

OO6’eKTOM JIOCII/IKEHHSI € IPOrHO3YBatHsT 6a30B0i iH(IsAILT. Y poOOTI J0CIIIKYEThCS eeKTUBHICT HOBOT MOJIEJI TTi/1 Yac POrHO3yBaHHs Oa-
30801 iHdusti. Bora 06’etye monazx 300 KOMIIOHEHTIB Y 6 32 CXOKICTIO TX IMHAMIKH 32 IOMOMOI0OK0 OHOBJIeHOro aroputMmy DTW, HaarmroBaHoro
Ha MicsaHi yacoBi ps, Ta anroput™my K-Means s rpymysannst. Hamani mogesms SARIMA Bugisisie miHiliHi Ta ce30HHI KOMITOHEHTH, 32 SIKUMA
crigye mozens LSTM, kotpa nosicHioe HeJliHiifiHOCTI Ta B3aeMosanekHocTi. [le Bupiniye mpobiemMy BUCOKOSIKICHOTO MPOTHO3YBaHHs iH(JISI Ha
JIM3arPEroBaHOMY JlataceTi. Y TOii yac sik CTaHJAPTHI Ta TPAANINHHI eKOHOMETPUYHI METO/I 30Cepe/iKeHl Ha 0OMeKeHNX Habopax JIaHuX, SKi CKJia-
JEAIOTBCS JIAIIE 3 KIIBKOX 3MIHHIX, 3al[POIOHOBAHA METOIOJIOTIST 3/IaTHA OXOMUTH OLIBITY YaCTUHY BOJATHJIBLHOCTI, 1IIO0 MiCTUTH GiJbiie irndopmartii.
Moyie/ib TTOPIBHIOETHCS 3 BEJIMKOIO KIJIbKICTIO THINX Mozesield, mpoctux, Takux sk Random Walk i SARIMA, o mozeseit ML, takux sik XGBoost,
Random Forest i npocruii LSTM. Hesaskaioun Ha Te, 110 Bci Moziesti Data Science eMOHCTPYIOTH MPHCTORHY MPOYKTHBHICTS, Tiporieaypa DTW+
K-Means+SARIMA+LSTM pnae naiikpanmit RMSE nporuosis #a 1 micsiirb i Ha 2 Micsiii Briepes, o MiATBEP/IKYE BUCOKY SIKICTb 3aITPONOHOBAHOT
MPOTHO3HOT MOJIEJI Ta € PIIeHHSIM /7151 KITIOYOBOI POGJIEMH, OIUCAHOI B 11l poGoTi. Ile IOSICHIOETHCS 3AaTHICTIO MOZIEI BPAXOBYBATH SIK JIiHiIiHi/ce-
30HHI IATEPHU JIaHKX 32 JoroMoroio yactTuar SARIMA, Tak i nestiniiini ta B3aemosasiexki 3 BUKopucTantsm migxoxay LSTM. Moneni migirnani s
BUIAJIKY YKpaiHM, OCKIBKI BOHU OLiHEHI HA BiIMOBIIHUX JIAHKX i MOXKYTb QKTHBHO BUKOPUCTOBYBATHUCSI JUIS TI0/[AJIBIIIOTO TIPOTHO3YBAHHA iH(IALLi.

Kmouosi cnoBa: MeTo/ ANHAMIYHOTO BUKPUBJIEHHS Yacy, kiaactepusaiist, K-Means, pekypenTHa HeiipoHHa Mepeska, MallTiHHe HaBYaHH:,
6azoBa iHQIIALLis.
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PO3POBKA TEXHOJOrII NPHIHATTA PILEHD W00 HAJAHHA NMOCAYT NPH PEANII3ALIL MPOEKTIB  (crop. 13-17)

Myneca 0. 10, fixo6 E. i{., Banexo IL. I, Ceecenuesa 0. 0., Mapritwu [I. 0.

OO6’€KTOM JOCTI/UKEHHS € TIPOI[eCH MPHHHSTTS PillleHb MO0 HATAHHS MOCTYT B PAMKAX TPAHCKOPOHHIX TTPOEKTIB.

JLJist TOCSITHEHHST THiJTeli IOCTi/UKEH ST, crioyaTKy GyJIo IIPOBEEHO aHai3 PHHKY HaJ[aHHS MOCJIYT, BUSIBJIEHO HOTO 0COGJIMBOCTI Ta ifeHTH-
(hikoBano 1polbireMH, 110 BUHUKAIOTH Y IIpoliecax ioro dynkuionysants. OcHoBHA 11po6JeMa MOJISIrac y 3HaX0UKEHHI ONTHMAILHOTO PO3IIOo-
JJTY TTOCJTYT MiZK BUKOHABIAMK B CHCTEMI YIIPABJIHHS TOCayraMi. Po3pobieHno MaTeMaTHaHy MOJIENb 3a/a4i OIHO- Ta GaraTOKpUTepiaabHOT
ornTuMisaltii, /ie 3a/1auy PO3KJIaJ€HO Ha He3a/IesKHi i/i3aiadi. 3a1aua pejicTaBIeHa y BUIVISL/I 33/1a4i JIiHIFTHOTO ITporpaMyBaHHs. 3alPOIIOHO-
BaHO pi3Hi kpuTepii epeKTUBHOCTI 3HAIIEHUX PO3MOALTiB. B 3a/ekHoCTi Bizt KibKOCTI KpUTEPiiB, 3asada Gyjie OJHOKPUTEPIATLHOIO 3a/1a9er0
OysieBoro mporpamyBania abo 3ajgaueio Gararokpurepiaiabioi ontuMizaiii. CTBOpeHo iTepaiiiiuii MeTO/ AJist 3HAXOKEHHS ONTUMATBHOTO
PO3IOJIILY TIOCJIYT, @ OKPeMi METO/IN BUKJIA/eHO Y (hopMi TIPOJYKITIIHIX HPABUIL, IO 3PO3YMIJIO Ta JO3BOJISIE OTPUMYBATH HOBI 3HAHHSI.

Ha ocHoBi 3100yTHX faux 6yJI0 po3poOJIEHO TEXHOIOTTIO MPUIHATTS PillleHb IOAO PO3MOIILY CHOKUBAYIB TOCTYT MiK BUKOHABISIMU.
[Tpu 11bOMY BUKOPUCTAHO METO/N IPUITHATTS PillleHb, SIKi I03BOJISIOTH ONTHMI3yBaTH Iporiecu HajaHHs 1nocyyr. [Ipn npoexrysanti iHbop-
Marliiinoi Textosorii 6yB BUKOpUCTaHWii crcTeMHuiT mizxiz. Ile 103BomIo cTBOpUTH e(heKTHBHY Ta peJieBaHTHY TPOOJIeMaM TEXHOJIOTIO, STKa
JIOTIOMAra€ y IpURHATTI OOTPYHTOBAHUX PillleHb MIO0 POSMOALITY HOCAYT MikK y4aCHUKAMU TPAHCKOPAOHHUX HPOEKTIB. Po3pobieHo cTpyk-
TYPHO-(DYHKITIOHATBHY CXeMy CHCTEMH MiITPUMKHI MPUHHATTS pinens. /leTamizoBano ii CTPyKTYpHI eTeMeHTH.

OtrpuMani pesyJbraTi BifoGpakaoTh peTebHIil aHasli3 Cy4acHOro CTaHy PUHKY TIOCIYT Ta Po3pobieHHs eeKTUBHOI TeXHOIOrT Mpu-
HHATTS pillleHb, U0 crpusie onTuMisartii po6oTn y cdepi TpaHCKOPAOHHKUX MPOEKTIB. Takuii miaxiz Moxke OyTH KOPUCHUM /TSI PI3HUX CY0'€KTiB,
AKI 3aiIMaIOThCS BUKOHAHHAM Ta KOOPAWHAIIEIO MIKHAPOAHUX TIPOEKTIB

Kmouosi cnoBa: 1puiinATTA pilllend, 3a/1aua JiHIHOrO IporpaMyBaHHs, Bi/ICIIOBAaHHS, HAaJlaHHs [IOCLYT, TPAHCKOPJOHHUN IIPOEKT, CIIOXKU-
Bayi MOCJIYT, BUKOHABIII TTOCIIYT.
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PO3POBKA PILIEHHA IHTEPHETY PEMEH J/IA MOHITOPHHTY MHTTEBD BANUIMBHX MOKASHHKIB  (crop. 17-24)

Jinnxko L. A., Kpaevenxo 0. B., Cusornaz [I. B.

OO6’eKTOM JOCTIIKEHHST € TIPOTIEC MOHITOPUHTY JKUTTEBO BAKJIMBUX MOKA3HUKIB OPTaHi3My 3a JOMOMOrOI0 aBTOMATH30BAHOI CHCTEMU
Ha ocHOBI pimenns intepuery peueil (IoT). Y poboTi mpoBeeHo AOCTIIKEH s Ta aHali3 HAKPaIUX HAsSBHUX PillleHb juisi Ge3lepepBHOro
MOHITOPUHTY CTaHy JIOAWHU. JlOCTiZIZKeHHS € BaXKJIMBIM 32 YMOB MOKJIMBOI MTAaH/EMil Ta 3araJIbHOTO OTJISA/Y Ta KOHTPOJIIO 3/[0POB’S JIIONHI.

Banpornonosano 10T Mozesb PillieHHST 11 MOHITOPUHTY Ta aHaJi3y KUTTEBO BaKJIMBUX MOKA3HUKIB y mamieHTiB. [IpoekT nepenbauae
CTBOPEHHS ATAPaTHOTO Ta MPOTPAMHOTO 3a0€3TeYeH s IS BiZICTEKYBAHHS KITTEBO Ba/KJIMBIX MOKa3HUKIB. B3aemorist 1BOX wacTuH 3a6e3-
IeYUTh MOKJIMBICTD BUKOHAHHS OCHOBHOI 3a/layi — OTPUMATH Pe3yJIbraT Ta aHaJli3 MOKa3HUKIB JKUTTEBO BAKJIMBUX ITOKA3HUKIB OPraHizaMmy
JIOMHIL. ATlapaTHe 3a0€e3MeYeH s peaTi3oBaHe 3a JOTOMOTOIO IIPHCTPOIB [/IsT CKAHYBAHHSI IAHUX TIPO IIYJIbC, TEMIIEPATYPY, CATYPAIIIIO Ta MOK-
JIMBICTD BiZICTEXKYBAHHS eJieKTpoKapiorpaMu. [lepenbaueHo MOKJIMBICTD TIepeiadi JaHUX PO CTAH OpPraHi3My. BpaXoBy€eTbest TTOJIOKEHHS
JIATYNKIB, SIKi IIPUKPIILIEH] /10 TijTa, HA BUIIA/IOK TOTO, SIKIO BOHU BiJKIEOThCs. CaM MPHUCTPiil MAa€ PO3TAIOBYBATICH HA TiJIi JIOIMHU Y 30HI
TIePeHbOI CTIHKY TPYIEH, 3aIT SICTSX Ta KiCTOUKAX MarienTa. Takok IpUCTPiil 3armporpaMoBaHuil pearyBaTy Ha PAToOBi eperan y 3HaUeHHIX
nanux. [[porpamHa peasisaltisi CTBOpeHa Ha OCHOBI Be6 opieHTOBaHOTO iHTepdeiicy. [IPOEKTYBaHHS KiHIIEBUX PillleHb B3aEMO/II1 JIOKAJILHOTO Ta
MPOMIZKHOTO cepBepa OyJio peasizoBaHo 3a goromoroio Django Ta Python. MoskauBicTh aMiHiCTPYBaHHS MPOMIZKHOTO cepBepa KJIIEHTCHKOT
yacturu OyJio Hanucano 3a gornomoroio HTML, CSS ra JavaScript. 3acrocysantst [oT-pitieHHs 103B0JIsI€ MOHITOPUTH TIOKA3HUKU KUTTEBO
BaKJIMBUX MOKa3HUKIB opraniamy Ta ix anaiis. [ToGymoBano cxemy oOMiHy indopMmailii B cucreMi KOHTPOJIO MOKA3HUKIB CTaHy 3710POB’S.

Kmovosi cnoBa: MOHITOPUHT JKUTTEBO BAKJINBUX MOKA3HUKIB OPTaHi3My, KJIi€EHT-cepBepHa apXiTeKTypa, indopMmaltiiiina cucrema, iHTepHeT
peueii, IoT.
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PO3POBKA WBKAKOAINYOro ANIFOPHTMY BIHOMIANLHOr0 APHPMETHYHOrO CKNAJAHHA  (crop. 25-31)

Kymux 1. A, llleuenko M. C., Menuuuxk A. 11, liporacosa T. 0.

OG6’€KTOM IOCTIIKEHHST € METO/ Ta aJITOPUTM apu(DMETHIHOTO CKJIaJai s GiIHOMIaJIbHUX YUCEI, [0 TeHePYIOThCs ABIHKOBUMM GiHOMialb-
HUMU cUCTeMaMu yncJientst. Bizcytricts GiHoMianbHol apudmMeTnku, 30KpemMa onepaitii 10/iaBaHisi ABIHKOBUX GiHOMIaIbHUX YnCesT, TeBHUM
YUHOM HEPEeIIKoKae iX BIPOBAKEHHIO B iH(OpPMAaIiiiHi cructemu Ta 1100yA0Bi Ha iX 0CHOBI iH(OpMaIiiiHO-KOMYHIKAI[IHHIX TEXHOIOTTH
3 KOMOGIHATOPHOI ONTUMI3aILi, reHepyBaHH KOMOIHATOPHUX 00'EKTIB, CTUCHEHHS Ta IN(PYBAHHS TaHKX.

VY pamKax migixoLy, SKUii POMOHYETCST, 3aMICTh ONepyBaHHs GiHOMIaTbHUMK KoedillieHTaMy TIPOBOATHCS TIJILKU Orepallii 3 X BepxHi-
MU Ta HIKHIMU mapamerpaMi. [Ipu nbomy Barosi koeditienTu ABIKOBUX GiHOMIaIbHIX YHCE, SIKi TOJAI0OTHCS OJMH 10 OJHOTO, TIPEACTaB-
JIIOTBCS y BUTJISI/I IBOKOMITIOHEHTHUX KOPTEXKIB. 3 BpaxyBaHHM IIbOTO B aHiii po6OTI mpeacTaBIeHnii airoputM GiHoMianbHOTO apudme-
THYHOTO CKJTAJAHH i3 3aCTOCYBAHHAM IMHAMIYHIX MacHBIB.

OcHoBHa ijies1, sika IOKJIa/[eHa B 6y1103y AJITOPUTMY GiHOMIaTILHOrO apr(METUUHOTO CKIAJaHH Ha OCHOBI AMHAMIYHIX MAaCHBIB, MOJIATAE
B TOMY, ITI0 3/[IICHIOETHCS TI€PEXi/] Bi/l IBOMIPHOI MOJIeJi TiICYMOBYBAHH /10 ofiHOMipHOI. [Ipr 1iboMy y tnHAMIYHOMY MacHBi PO3MIIIYIOTHCS
TiIbKY HagBHI, icHyio4i GinoMianbhi koeditienTu. Bianosiano momyk piBHux abo 6iAbIIMX 3a KiIbKICHUM eKBiBaJeHTOM OiHOMIaIbHIX KOe-
(irienTis BinbyBa€eThCst y 3HAYHO MEHIINX 00JIACTSIX. Y TIOPIBHSIHHI 3 A7ITOPUTMOM Ha OCHOBI MATPIYHIX MOJIEJIEH 1€ IOCUTD CYTTEBO 3HITDKYE
00CsIT YacOBKMX BUTPAT [IPU POBEACHHI ollepallii mijicyMOBYBaHHsI, a TAKOK 3MEHIIYE BUMOTH 10 00CATY T1aM’sITi, HeOOXiIHOT [JIs1 PO3MilIleHHS
JIBOKOMIIOHEHTHHUX KOPTEXKiB MAaCHUBY CKJIA/IAaHHS.

VY X0/l MOCTiKEHHST TPAKTUYHO THATBEP/KEHO 3HUKEHHS Y JeKilbKa PasiB KiJIbKOCTI MAITMHHUX TAKTIB, [0 TIOTPEOYETHCS JIJIs TIPOBE-
JICHHST oTlepalliii MouyKy HeoOXiHUX eJIeMeHTIB B AnHaMiyHoMy MacuBi. Lle IpUsBOAUTD A0 MiABUIEHHS MIBUAKO/III IPEACTABIEHOTO aro-
puT™My GiHOMIaTBHOTO apHMETHIHOTO CKIIATAHHS Ha OCHOBI IMHAMITHIIX MACHBIB. Y CBOIO Uepry 1ie 00yMOBIIIOE TPUIIBI/IIIEHHS PO3B SI3aH-
Hs1 indopMaiiiinux 3aBaanb 3 KOMOIHATOPHOI ONTHUMI3alli, TeHepyBais KOMOIHATOPHUX 00’€KTiB, CTUCHEHHS Ta MIKUGPYBAHHs JaHUX, 1JIs
BUPIIIEHHS IKUX 3aCTOCOBYEThCS OIEPAIlisl CKIAJIaHH ABIIIKOBUX GIHOMIaTbHUX UMCEJL.

Kmouosi cnosa: jBiiikoBi GiHOMiaibHI YKcIa, apudMeTHIHE J0aBaHHsl, AITOPUTMU GIHOMIATLHOTO apru(pMETHYHOTO CKIAAAHHSI, [MHA-
MIiYHUI MacuUB.
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JOCMIDHEHHA NMPOLECY IAEHTHSIKALIL ABTOPCTBA TEKCTIB, HATMCAHMX NMPHPOJHOK MOBOK  (crop. 32-37)

Ynuanoscrka K. B., @ipcos 0. [, Kocrenxo B. B, Mpanxa 0. L.

OG6’eKTOM JIOCIIPKEHHS € TIPOoTiec ieHTH(hIKaIlil aBTOPCTBA TEKCTY 32 J0TOMOTOI0 KOMIT'IOTEPHIX TEXHOJIOTIH i3 3aCTOCYBAHHSIM MallliH-
HOTO HABYAHHS. ByJIO PO3IISTHYTO IOBHUIT IPOTIEC BUPIMIEHHS 3a/1a4i BiJl Ii/I'TOTOBKU TEKCTIB /IO OIIHKK OTPUMAHUX pe3yJbraTiB. [nentudi-
Kallist aBTOPCTBA TEKCTY € Jly’Ke CKIIHOIO Ta 00'EMHOIO 32 YaCOM 3aj1auelo, sika notpedye 1o cebe MakcuManbHoi yBaru. OCKiIbKK B 11poreci
inenTudikaiii 3aBkAM MOTPIGHO PUHMATH 10 YBAaru AysKe BEJUKY KiJIbKICTb pisHOMaHITHIX (hakTopiB Ta indopMailii, sKa BIAHOCUTLCS 10
KOJKHOTO KOHKPETHOro aBTopa. Yepes 1te B nporieci igenrndikainii MOKYTh BUHUKATH Pi3Hi TPOOIEMHU Ta MOMUJIKH, TTOB’sI3aHi 3 HASBHICTIO
JIOJICBKOTO (haKTOPY, MO y Mi/ICYMKY MOKe TPU3BECTH /IO TIOTiPIIeHHsT OTPUMAaHNX Pe3yJIbTaTiB.

TIpeamerom poboTH € METOM Ta 3aco0M aHaIi3y Hpoliecy izeHTrdiKallii aBTOpCTBa TEKCTY 3a JOMOMOI0IO iICHYIOUMX KOMIT'IOTEPHUX TEX-
Hostoriii. B pamkax po6oTn aBTopamMu po3pobseHo BeO-10AaTok s ineHTrdikamii aBTopeTBa TekcTy. [IporpaMaunii mogatok 6y10 Halmcano
3 BUKOPUCTAHHSIM TEXHOJIOTIHl MAIIMHHOTO HABYAHHS, BiH Ma€ 3pyYHUIT KOPUCTYBAIBKIIT iHTepdelic i MPOCYHYTY CHCTEMY BiJIC/IiIKOBYBAHHS
MOMIJIOK Ta MO’Ke PO3II3HATH SIK TEKCT HAIIMCAHUI OJHIM aBTOPOM, TaK i TOIt 1110 Harnucasan y ciniBasropetsi. [IpoananizoBano ehekTuBHICTH
PIBHUX THIIB MOJIEJIEii MAITMHHOTO HaBYaHHS Ta 3ac00iB MpejAcTaBaeH s AaHnX. Busmaueno koM’ iorepri TexHostorii ientudikartii aBrop-
crBa Tekery. OCHOBHUMU IlepeBaraMy BUKOPUCTAHHS KOMITIOTEPHUX TEXHOJIOTIH /s ifienTndikaliii aBTopcTBa TEKCTY €:

— HIBUAKICTD: KOMITIOTEPHI AJITOPUTMU MOYKYTh aHAJII3YBATH BEJUKI OOCSTH TEKCTY B HAJBBMYAHO KOPOTKUI MTPOMIZKOK dacy.

— O0’eKTUBHICTD: KOMI'IOTEPHI aJTOPUTMU BUKOPHCTOBYIOTh TLIBKK MEPEBIPEHi aJrOpuT™Mu Uil aHasizy 0coOJMBOCTE TEKCTY Ta He
MAZAI0THCS eMOIIITHOMY BILIUBY 41 yHepeyKeHNM JyMKaM ITiJ] 4ac Mpoliecy aHaIisy.

PesyisraToM poboTH € Be6-I01aTOK IS ieHTrdIKaIll aBTOPCTBA TEKCTY, IKUI PO3po6JIEHO Ha OCHOBI TIPOBEAECHNX [IOCTIIZKEHb TIPOTIECy
inenTHdiKalii aBTOPCTBA TEKCTY 32 JIONOMOI0I0 KOMIT'IOTCPHUX TEXHOJIOTIH.

Kmouosi cnosa: Hopmastisailist, TOHI3aIlis, JeMaTH3allisl, CTOI-CJI0BO, MAIIMHHE HABYAHHS, KJACHYHA MOJeJb, TInboKa Mojenb, LSTM,
GRU, Be6-101aTOK.
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JOCNIMMEHHA MIAXOAIB NPOEKTYBAHHA CKNIATHUX CTPYKTYP BEA3 JJAHMX B CHCTEMAX KOMIUIEKCHOI'0O MOHITOPHHT'Y
EKONOTTYHUX, EKOHOMIYHMX, EHEPTETHYHHKX TA COL{IAJIBHUX MAPAMETPIB TEPHTOPI  (crop. 38-43)

Cnimyenxo B. I, Monarywxo /1. T, Kpyw 0. E, Pyaux B. 1.

OG’'eKTOM IOCTIKEH s € TpaAUIiiiHNil Ta yHiBepcaabHWii MAXi] TPOEKTYBaHHSI CTPYKTYPU Gasy JaHUX B CHCTEMaX KOMILJIEKCHOTO
MOHITOPHHTY €KOJIOTTYHHX, €KOHOMIUHUX, CHEPTEeTUYHUX Ta COIIaJIbHUX ITapaMeTPiB TEPUTOPI], 10 BKIIOYAIOTH PI3HOILJIAHOBI aHi 3 Pi3HUX
peaMeTHHX obacTeil. Y Xozi TOCTiKeHHsT TIPOBEIEHO aHai3 32 HAGOPOM TaKMX KPUTEPIiB, SIK MACIITAOOBAHICTD, TPOCTOTA OHOBJIEHHS
JIaHUX, BiICYTHICTb NOPOXKHIiT OB, 00’eM 6a3u TaHuX, KibKiCTh TabJIMIIb Ta MOJIiB, TIPOCTOTA Ta IMBU/KICTh BUKOHAHHS 3allUTIB Ha Bn6ip1<y
HabOPY MOKa3HKKIB 00’€KTY AociKeHHs. [TopiBHSHHS IIMX MiXO/IB BiAGYBaIOCh Ha MPUKJIA/Ai MOHITOPHHTY BOJHUX PECYPCiB, OCKIIBKY BiH
Mag€ JIeKiJIbKa Ii/ICUCTEM Ta BEJINKY KiJIbKiCTh ITOKa3HUKIB, 32 SKIMMU IPOBOIUTHCS OlliHKa. BCTaHOBIIEHO, 1110 3aIIPOIIOHOBAHUI YHIBepCcaIbHUIT
TH/XI MPOEKTYBAHHS CKJAQIHUX CTPYKTYP 6a3 MaHuX J03BOJMB 3MEHIINTH 06’'eM 6asu ganux y 2,25 pa3 3a PaxyHOK BIACYTHOCTI MOPOKHIX
MoJTiB. 30KpeMa, y PO3IJISHYTOMY NPUKJIaA KoedillieHT 3aroBHeH s 6asn JaHuX [PU TpaauIiiHoMy migxozni y 1,75 pasis MeHIe, HiXK mpu
3alPONOHOBAHOMY YHiBepcanbHOMY miaxoi. CJiijl Bii3HAYNTH, 110 MOKA3HUK 3AII0BHEHHS TabJ UL T TPAAUIIHHOTO MiZIXOLY TPOEKTYBAHHS
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MOJKe 3MIHIOBATUCH 3aJI€5KHO Bijl KIIBKOCTI 3HAYEHD MTOKA3HUKIB, B TO Yac AK MOKa3HUK 3aII0BHEHHS TaOJIMIb TIPU YHIBEPCATBHOMY TTAXOLY
3aBokan Ousbkuil 10 100 %. Takok 3ampomoHOBaHMiT TAXIL TPOEKTYBAHHS 6a3 MaHNX A03BOJIMB MPHUIIBHIIINTH 3aBAHTAKEHHS Ta 00pO-
6aiennsa panux. Hanpukiazs, npu ograkoBoMy o6’'emi sHauymioi indopmariii MiHiMa bHa MBUAKICTH BUGIPKH XapaKTEePUCTUK OJHOTO 00’€KTY
nocaimkenns y 3,87 pasis Gibine y 6asi JaHuX, M0 po3podIeHa 32 MPUHINIIAME YHIBEPCATBHOTO MiXOIOM, HiXK 32 MPABUJIAMU TPAIUIIIHHOTO
MiAXoMIy. 3apooHOBaHa CTPYKTypa 6asu JaHuX YCIHIilTHO BUKOPUCTOBYETHCS B CUCTEMI KOMIIJIEKCHOTO €KO-€HEPTO-eKOHOMIYHOTO MOHITO-
punry. Pospo6iieHa cTpykTypa 6a3n JaHUX MOXKe CIyryBaTH epeKTHBHOIO OCHOBOIO /ist (POPMYBAHHsI €JIEKTPOHHOTO GAHKY JIaHNX Ha PiBHI
MTIPUEMCTBA, PETIOHY Ta KPaiHH.
Kmovoei cnoBa: 1poeKkTyBaHHs (a3K JaHUX, CTPYKTYpa Gasy JaHUX, KOMIUIEKCHUIT MOHITOPHHT, JOBKIJLIS, 30POB’S] HACEICHHSL.

SYSTEMS AND CONTROL PROCESSES
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PO3POEKA METOAY IHTENEKTYANBLHOI MAPIIPYTH3ALIT HABEMHO-NIOBITPAHOI AD-HOC MEPEMI CNEL{IANIGHOr'O
NMPU3HAYEHHA (cTop. 44-51)

Benaxos P. 0.

OG6’exTOM JOCIKEHHS € TIpotiec (hOPMYBAHHS YIIPABJISIIOUNX PillieHb i3 3abe3nederHss poOOTH iACHCTEME YIPABIIHHA MapIIPy TH3aIli-
€10 HA3eMHO-TIOBITPSTHOT KOMYHIKAI[IHOT Mepeski Ha OCHOBI HEIPOMEpEsKEeBUX anropuTMiB. [IpoBesieHe JOCTiKeHHs 6Ha3yEThCsl HA 3aCTOCY-
BaHHI YMCENbHO-aHATITHYHOTO MAXO0MY BHOOPY CYIACHUX HAYKOBO-TPUKJIAMHIX PillleHb MOOYI0BU MOJIENeN YIPABIIHHS TEePCIEKTHBHIMI
Ad-Hoc komynikaniiinnumu mMepexkamu. B cepenosuini imitaiiiinoro mozemosannst Google Collab 3a Bukopucranis MOBM porpaMmyBaHHs
Python, Branocs: no-nepuie 3imityBati poGOTY Ha3eMHO-MOBITPSHOI KOMYHIKaIliiHOT MepeKi Ha OCHOBI paHille OTPUMAHUX MOJeJel Ta
cUCTeMM YIPaBJIHHSA IPOIeCOM MapIiipyTusailii na octosi anrroputmy FA-OSELM. Tlo-apyre, BiANOBIAHO 10 onMcaHoro B podoTi ciieHapiio
HOOY/I0BU Ta MiATPUMAHHS MAPIIPYTY, €KCIIEPUMEHTATbHO BU3HAYNTH KOMYHIKAI[ITHI METPUKU 3alIPOIIOHOBAHOTO METOJLY 1HTEJIEKTYaIbHOI
MapuipyTusaitii HazemHo-1moBiTpsiHol Ad-Hoc Mepexi creriagbHOro nNpusHadyeHs, 3 METOI0 OI[iHKKM HOro e(eKTHBHOCTI, aJleKBaTHOCTI Ta
JIOCTOBIPHOCTI OTPUMAHUX Pe3yIbTaTiB. TAKUM UHHOM, /IJIst OI[IHKY e(DeKTUBHOCTI 3aIPOIIOHOBAHUX PillleHb 0YJI0 TPOBEIEHO TTOPIBHSIBHII
aHaJIi3 3acTOCyBaHHs TPHOX icHytounx Metozis mapipyrusaiii (FLCA, Q-Routing, Neuro Routing), 1o 3actocoByiorsest B Ad-Hoc mepeskax
BIZIHOCHO PO3POBIEHOTO METO]LY.

PesybraT eKCrnepuMeHTy TOKasaB, o 3anponoHoBanuii meron mapmpytusanii MAODV-FA-OSELM sabesneuye icTOTHI 1mepesarn
BiTHOCHO aHaoTiB. Tak, MeTO/I IeMOHCTPYE HAMKpAILy MPOMYCKHY CIIPOMOKHICTh Mepexi (2.12e+06), HailHmKunii cepeiniii yac 3aTPUMKA
mepexki (0.12), naitmeniry Brpary naketis (6.32), HaiiHkday yactory GitoBux nomuiok (2.41) ta naitmennn naxiaaui urpatu (0.10e+06).
OpHak HeoOXIAHO 3a3HAYNTH, IO MEPCIEKTHBHIM HATPSIMKOM TTOAQJIBIINX [OCTI/IKEHb MOKe OYTH JOCITIIKEHHST 0GYHCIIOBATBHOI CKIIAI-
HOCTI TIPOIleCy YIIPABIIHHS MapIIPYTU3AI[EI0 Ta BU3HAYEHHS MiHIMAJIbHO JOIYCTUMOI PENPE3eHTaTHBHOI BUGIPKHU TIOYATKOBUX JQHUX ISt
3a0e3MeYeHHs IPUIHSATTS PIllleHb B OHJIAIH PEKIMI.

Kmovosi cnoBa: HazeMHO-TIOBITPSIHA KOMYHIKaIliliHa Mepeska, HelipOHHA Meperka, MAlTIHHe HABYAHHS 13 TiIKPITIJIEHHIM, METOJ MapIIpy-
TH3aIli1, TPOITYCKHA CIPOMOKHICTb.

MATHEMATICAL MODELING
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NEPEBIPKA BIANOBIAHOCTI MPOLEAYPH BEKTOPHOI HOPMANI3ALIT B METOAI TOPSIS: 3ACTOCYBAHHA A0 BUEOPY
KOMICHOr'o HABAHTAMYBAYA (crop. 52-62)

Mohamed Bouhedja, Samir Bouhedja, Aissa Benselhouh

OG6’ekTOM JOCTIIZKEH S € TIepeBipKa npuaaTHoCTi nporeaypu Bekroproi nopmadisanii (NP) y meroai Technique for Order Preference
by Similarity to the Ideal Solution (TOPSIS). Oaun i3 HaitGinbu MpoOGAEMATHYHNX KPOKIB MPOTIECY 6AraTOKPUTEPIaTbHOTO TIPUITHATTS
pimmens (MCDM) nop’si3anmii i3 3actocyBanisiM NP 3a 3aMOBIyBaHHSM JIJIsT TIEPETBOPEHHS PI3HUX OJMHUIIH BIMiPIOBAHHS KPUTEPIiB y 1Mo-
pisuioBani oauunii. Ie BigGyBaeTbest yepes BiACYTHICTb yHIBEpCAIbLHOI yrojy, sika BU3HAYaE, siknil NP € HallOi/Ib1l IpUAaTHIM /UL JAHOTO
merogy MCDM. V gitepatypi icuye Tpuaniats oaun goctymnuii NP, KoskeH 3 IKUX Ma€ ¢BOi CUIIbHI Ta ¢1abKi CTOPOHY Ta, Bi/IIOBIZHO, MOXKe
6yt epexTBHO 3acTocoBanuii 10 Metogy MCDM i HasiTh ripiue 10 inmoro. 3aysakumo, 1o 6arato NP (nanpukian, NP cymu, max-min,
BEKTOP i Max) BUKOPHCTOBYBAJIMCS 3a 3aMOBUYBaHHSM (TOOTO Ge3 nocaipkenns npuaataocti) y meroai TOPSIS. Otike, pesysisratu 6arato-
KPHUTEPIaIbHOTO OIIHIOBAHHSI Ta PAHIKYBAHHST AJIBTEPHATHB, PO3IJISTHYTUX Y TTPOGJIeMaX IPUITHATTS PillleHb, MOTJIM PH3BECTH 10 HETIOCII0B-
HUX PIllleHb, i, 0TKe, 0co0u, AKi MPUIMAIOTH PillIeHHs, MOTJIN IPUHHATH HeparioHanbHi a0 HeBiANMOBiAHI pinterHs. OCh YOMY TOCIIKEHHS
npuzataocTi NP craiots Hesaminnumu. KpiMm Toro, ommc MeTo0s0rii, 3alPOTIOHOBAHOI B ITIbOMY JOCJIPKEHHI, BUKIAZEHO TaKIM YHHOM:

1) MeTo/1 3BKYBAHHS HA OCHOBI MOPSIIKOBOTO PAHXKYBaHHs KpUTEPiiB i MHOKHUKA Jlarpanska (/111 BUBHAYEHHST Bar KPUTEPIiB);

2) metox TOPSIS (2711 par:kyBaHHS PO3TJISTHYTHX aJBTEPHATHB);

3) cTaTUCTUIHMIT TiAXI[ 13 3-0IiHKOoT0 (/711 TOPiBHAHHS eeKTiB, cTBOpeHux Bukopucrtanumu NP).

Y nocaipkenni asanaaisTh pisnux NP nopisaioorees ont 3 ogauM y Metozi TOPSIS 3a roromoroo uncioBoro npukiaty, skuit crocy-
€Tbest pobreMu BUGOPY KOICHOTO HaBaHTaKyBava. Pe3y bratit opiBHSIHHST BKa3yIOTh Ha Te, 10 cepes ABaHaaiisiTh pisaux NP, mpoanasrizo-
BaHUX Y [bOMY JIOCJI/KeHH] IpUaTHOCTI, BekTop NP Mae MeHIINi BIUINB Ha Pe3yJ/IbTaTy OLIHKU PO3LJITHYTHX albTePHATUB IIPU BUKOPUCTAaH-
Hi 3 Mmerogiom TOPSIS. Takum unnom, Bekropuuii migxiz NP-TOPSIS moske 6yTH 3acTOCOBaHWIT /71T BUPIIIEHHS GAraTOKPUTEPIAIbHUX 3ajiau
npuitnarTa pimenns. Moro 3acTocyBanus TaKox J03BOJISIE 0COOAM, AKi IPUIMAIOTH PilleHHs Ta KOPUCTYBauaM Kpalie BUOMpATH eeKTHBHi
pilleHHs Ta, IK HACJIIOK, IPUIIMATH OCTATOYHI PillleHHS.

Kmouosi cnosa: GaraTokpurepiaibHe MPUIHATTS pillieHb, BUOIP KOJIICHOrO HaBaHTa)KyBaya, npoieaypu HopMadmisaiii, TOPSIS, craruc-
TUYHUHN MTAXIT.
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