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The object of this study is the protocol for detecting nodes in
the Rootstock blockchain network and crawling tools. Node discov-
ery protocols are the foundation of any decentralized peer-to-peer
network. In blockchain systems, full nodes store and maintain a com-
plete copy of all transactions performed in the network. However,
they do not store information about all other nodes, such as their
IDs or IP addresses. Each node usually maintains an incomplete list
of nodes to which it connects to exchange blockchain data. In decen-
tralized networks, nodes join and leave the network and their TP ad-
dresses can change, making it impractical to maintain a complete,
up-to-date list of all nodes. Therefore, the only way to get a list of all
nodes in the network is to poll each node sequentially.

The developed method involves sending specially formed mes-
sages to nodes to obtain their neighbors. The graph search algorithm
is used to traverse all received neighboring nodes. This allows one
to consistently detect all network nodes. Identifying the desired
sequence of messages requires a preliminary analysis of the node
software RSKj in the part of node discovery protocol.

Effectiveness of the proposed method was verified using the
developed software and an experiment in the main network. 6 veri-
fication nodes were deployed in different physical locations and at
different times. All test nodes were detected in less than 10 minutes.
The developed method found 222 nodes that have 209 unique IP ad-
dresses.

Results of this study show how to perform analysis of node
discovery protocol. They provide the means to obtain information
about the available nodes of the Rootstock blockchain system, en-
abling the analysis of both the blockchain network in general and
individual node.

Keywords: peer discovery, network crawling, peer-to-peer net-
works, Rootstock blockchain, Kademlia, decentralization.
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The object of research is the process of searching and analyzing
images of raster graphics. In the context of this work, the problem of
the lack of an effective and fast procedure for determining the simi-
larity of images was solved.

The technology for improving the construction of a software tool
for determining the similarity of raster graphics images by devising a
procedure for determining the similarity of images using a hash code
that corresponds to all variants of the image, regardless of size and
aspect ratio, is reported. The image features of raster graphics were
systematized.

A procedure for determining the similarity of images using a hash
code is proposed. This procedure makes it possible to process all possible
variants of the image, regardless of the size and aspect ratio. The result-
ing indicator of the proposed procedure is the value of the hash codes.

It is proposed to use the mathematical apparatus of fuzzy logic
by introducing linguistic variables to estimate the similarity index.
A comparison of the numerical values of similarity, obtained on the
basis of the use of information systems, and the linguistic values re-
vealed in the survey process was carried out. Threshold values were
obtained that make it possible to assess the degree of similarity of
the images.

Based on the proposed algorithm, a prototype of the information
system for determining the similarity of images of raster graphics has
been designed. As a result of the calculation of the numerical character-
istics of the improvement of the technology of constructing a software
tool for determining the similarity of images of raster graphics, the value
of the precision indicators was approximately 0.89 and the completeness
was 0.8. The advantage of the proposed technology for determining the
similarity of images over known analog technologies is illustrated by the
amount of RAM of the developed software, which is 210 MB.

Keywords: raster graphics, image similarity, software, linguistic
variables, hash code, algorithm.
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The object of research is the process of generating text data cor-
pora using the CorDeGen method. The problem solved in this study
is the insufficient efficiency of generating corpora of text data by the
CorDeGen method according to the speed criterion.

Based on the analysis of the abstract CorDeGen method — the
steps it consists of, the algorithm that implements it — the possibili-
ties of its parallelization have been determined. As a result, two new
modified methods of the base CorDeGen method were developed:
“naive” parallel and parallel. These methods differ from each other
in whether they preserve the order of terms in the generated texts
compared to the texts generated by the base method (“naive” paral-
lel does not preserve, parallel does). Using the NET platform and
the C# programming language, the software implementation of both
proposed methods was performed in this work; a property-based test-
ing methodology was used to validate both implementations.

The results of efficiency testing showed that for corpora of suf-
ficiently large sizes, the use of parallel CorDeGen methods speeds up
the generation time by 2 times, compared to the base method. The
acceleration effect is explained precisely by the parallelization of the
process of generating the next term — its creation, calculation of the
number of occurrences of texts, and recording — which takes most
of the time in the base method. This means that if it is necessary to
generate sufficiently large corpora in a limited time, in practice it is
reasonable to use the developed parallel methods of CorDeGen in-
stead of the base one. The choice of a particular parallel method (na-
ive or conventional) for a practical application depends on whether
or not the ability to predict the order of terms in the generated texts
is important.

Keywords: natural language processing, CorDeGen method,
text data corpora, corpora generation.
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Today, there are a variety of technology solutions for creating
chatbots, including universal platforms such as Google’s Dialogflow,
Microsoft’s Azure Bot Service, and IBM’s Watson Assistant, as well
as chatbot builders such as ActiveChat, SendPulse, and BotPress.
The disadvantage of the considered platforms and designers is the
limitation of the free plan.

This study considered the development and integration of an
informative chatbot into the department’s website in order to cre-
ate a virtual assistant for potential applicants and applicants. The
relevance of the study is due to the modern conditions of admission,
limited opportunities to conduct career guidance events in connec-
tion with the consequences of the COVID 19 pandemic and the war
on the territory of Ukraine.



The object of research is a system of informing website users us-
ing natural language. A software product has been developed, which
is an information system for applicants.

The dynamic JavaScript programming language combined with
the Nodejs code execution environment and the Telegraf library
was chosen to create the chatbot. The Heroku cloud platform with
an integrated Heroku PostgreSQL database became the server for
the operation of the chatbot. The system is implemented using the
@BotFather Telegram service, which makes it possible to integrate
it into any web resource. The stages of chatbot development are
highlighted with examples of information, linguistic, and technical
support. An analysis of the compliance of the developed chatbot with
regard to the criteria of informativeness, multimodality, emotional-
ity, productivity, and interactivity was carried out. The structure
of the information content of the chatbot, which includes a set of
modules, has been developed. A test version of the chatbot has been
designed, tested, and integrated into the website of the Depart-
ment of Applied Linguistics, which will continue to be tested and
improved in 2023-2024.

Practical significance: the structure of information content
and the method of developing a chatbot could be used to develop
authentic systems for informing applicants in institutions of higher
education.

Keywords: chat bot, information system, computer-mediated
communication, interactivity, Telegram, artificial intelligence.
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This paper develops a system for determining the psycho-
emotional state of the observed people based on the analysis of video
surveillance with the application of artificial intelligence technol-
ogy using hardware and software tools such as PoseNet, PyTorch,
SQLite, FastAPI and Flask. In many areas of human endeavor, there
is an urgent need for a surveillance system that can reliably function
and detect suspicious activities. To solve this problem, this paper
proposes a novel framework for a real-time surveillance system that
automatically detects abnormal human activities.



The system has been tested and validated in real environments.
The results of testing artificial intelligence program models showed
the best results (f1 score with values of 0.98-0.99). The weighted
average value of the f1-score metric was 0.96, which is quite a high
value. The use of PoseNet implemented with PyTorch allowed to
accurately determine the pose of the person in the video and extract
information about the position of different body parts. The pecu-
liarity of this work lies in the development of artificial intelligence
models for automatic detection of possible physical aggression in
videos, in the methods of forming an optimal set of features for the
development of AT models that identify the aggressor and the victim
of bullying.

The developed system has the potential to be a useful tool in
various fields such as psychology, medicine, security and others
where it is important to analyze the emotional state of people based
on their physical manifestations. The obtained applied results can be
used in educational institutions and in spheres where video analysis
is necessary.

Keywords: computer vision, physical aggression, emotional
reaction, bullying, model training, neural network.
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The research focuses on addressing the global issue of car-
diovascular diseases. The key variable under consideration for
predicting cardiovascular diseases is heart rate variability (HRV).
Leveraging the widespread adoption of IoT in various applications,
particularly in the health sector, the study proposes the design and
implementation of an IoT system for HRV monitoring. The research
unfolded in four methodological phases: exploration and selection
of technologies, definition of the IoT architecture, development of
the prototype, and verification of its functionality. The implemented
ToT system adheres to the conventional 4-layer IoT architecture:
capture, storage, analysis, and visualization. Heart rate data is pe-
riodically acquired using a heart rate sensor and an Arduino-com-
patible board. The storage layer employs a non-relational database
to store the captured data. The analysis layer extracts metrics re-
lated to HRV (High: RR <750 ms, Moderate: RR 750-900 ms, Low:
RR >900 ms) by applying and delivering quantitative results from
clustering algorithms such as machine learning models to evaluate
data distribution. Risk levels indicate specific patient metrics. Thus, a
75-year-old patient exhibits an average HR of 75.56, Avg. RR of 795.42,
falling into Cluster 1 with a risk value of 1.0. Similar detailed metrics
and risk stratifications are presented for patients aged 68, 46, 37,
and 18, demonstrating the system’s robustness and efficacy in as-
sessing cardiovascular risk. The visualization layer enables real-time
observation of physiological variables, risk metrics, and results from
data analytics models. The distinctive features of the results lie in
the portability advantages of the ToT system, utilizing free hardware
and software tools. This facilitates easy replication and utilization of
the proposed system in medical campaigns, specifically for the early
detection of cardiac conditions. The portable IoT system, leveraging
free tools, enhances predictive capabilities for early cardiovascular
risk detection globally.

Keywords: cardiovascular risk, free hardware, heart rate vari-
ability, systems estimation, IoT system.
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The object of the study is the production of construction prod-

ucts with fillers from recycled wind turbine blades.

The study solves the problem related to the possibility of using

fillers from recycled wind turbine blades in the technological process
of manufacturing construction products.

According to the results of the study, concrete mixtures with the

most optimal formulations that meet the requirements of state stan-
dards were classified, this was achieved due to effective indicators
reflecting the characteristics of concrete mixtures.

The developed algorithm of the technological process of pro-

duction of building products was used in the development of the



program code, this became possible due to the consideration of as-
sumptions and limitations of the technological equipment used in
production.

The program for managing the technological process of manu-
facturing construction products is developed in C++, which does
not require additional resources for auxiliary operations, has the
ability to metaprogram and has the necessary performance. The
adequacy of the model is ensured by the maximum approximation
to real production.

The effectiveness of research results in real production is ex-
plained by high-quality mixtures, dosage of ingredients, optimal
parameters of technological equipment, process control based on
data obtained by modeling, which reduces the number of defects and
increases equipment productivity.

The conditions for using the results of the study are the legisla-
tion of the country related to environmental requirements, as well as
compliance with the technological process.

For the resulting construction products, the bending strength
increased by 20 % compared to traditional ones, the number of de-
fects does not exceed 15 %, and equipment productivity increased
by 12 %.

Keywords: information technology, automation of process con-
trol, wind turbine blades, production of construction products.
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The object of research is the equipment and technological design
of absorption refrigeration units (ARUs) for the technological sys-
tem of secondary condensation of large-scale ammonia production.
Improving the energy efficiency of ARU is an urgent problem in the
general process of reducing operating costs for natural gas in these
industries as a whole.

Based on the results of analytical studies, the feasibility of
combining absorption-refrigeration and vapor-ejector cycles was
substantiated, which ensures a decrease in the boiling temperature
of a weak water-ammonia solution in the cube of the generator-
rectifier and an increase in the condensation pressure in the ARU
cycle. Under such circumstances, it becomes possible to increase
the concentration of the refrigerant due to the rectification of steam
with a part of the liquid refrigerant without using a pump with the
removal of the dephlegmator from the ARU circuit.

Experimental studies and material-thermal calculations of ARU
cycles were carried out to determine the basis of comparison and the
proposed version of the ARU scheme. It has been proven that the
new technological design of ARU provides an increase in cooling ca-
pacity from 3.22 MW to 3.6 MW (by 12 %), the thermal coefficient
from 0.527 to 0.551 (by 4.6 %), a decrease in the circulation ratio
from 7.77 to 7.1 (by 8 %), and a decrease in the secondary condensa-
tion temperature by 2.5 °C.

It is shown that for the proposed version of the technological
design of ARU, there is a change in specific costs — an increase in
electricity by 1.48 kWh/t NH3 and a decrease in natural gas by
0.41 nm3/t NH3. Taking into account existing cost indicators for
natural gas and electricity, the application of the proposed technol-
ogy ensures a decrease in annual operating costs by UAH 7 mil-
lion (USD 185,000), and therefore an increase in the economy of
ammonia production as a whole.

Keywords: ammonia synthesis, absorption-refrigeration unit,
heat disposal, energy efficiency of ammonia production.
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PO3POBKA METO/1Y BUABJIEHHS TA IIEHTU®IKAIII BY3JIIB BJAOKYEITH MEPEKI ROOTSTOCK (c. 6-15)

A. 10. Joporwii, B. 10. Koxicaivenko

OG6’€KTOM [IOCITIUKEHHS € IPOTOKOJI BUSIBJICHHsT By3J1iB GsoKueiin Mepesxi Rootstock Ta 3aco6u kpayurinry. IIpoTokomn HOIIyKy By3JIiB
€ OCHOBOIO OY/Ib-SIKOI JIelleHTpaIi30Batol peer-to-peer Mepeski. Y GI0K4YeilH cucTemMax MoBHI By3/in 36epiraioTh i MiATPUMYIOTH TIOBHY KOO
BCIX TPaH3aKIiil BUKOHAHUX y Mepeski. OHak BoHM He 36epiraioTs iHdopmaiio mpo Bei iHIM By3/m B Mepexi, Taky sk ixHi ineHTidikaropn
abo [P-axpecu. KoskeH By30J1 3a3BUYail MiATPIMY€E HEOBHII CIICOK BY3JIiB, 10 IKUX BiH MiJIKIIOYAETHCS 3 METOIO OOMIHY GJIOKUYEITH TaHUMHEL.
V meneHTpaizoBaHNX Mepeskax BY3JIU TPUEAHYIOThCS 0 MEPEKi Ta 3alumaioTh ii, a ixui [P-agpecu MOKYTh 3MiHIOBATHCSA, IO POOUTH
HeNpaKTUYHUM MHATPUMYBATH MOBHUN aKTyaJdbHWIl CIMCOK yciX ByaniB. ToMy, €AMHMI c1IOci6 OTPUMATH CIIMCOK YCiX BY3JIB Mepexi — 11e
IIOCJII/IOBHO ONUTATU KOKEH BY30JL.

Pospobiiennii MeTo/l ToJIsirae y BiApasIli crerfiaabio chopMOBaHUX MOBIAOMIEHD 0 BY3JiB sl OTPUMAHHS iX CyciAiB. AJropurm
nornryKy Ha rpacdi 3acTOCOBY€ETbhCs It 00XOMY yCiX OTpuMaHuX cycianix BysuiB. Ile 103BOJIsI€ MOCHIIOBHO BUSBUTH YCi BY3JIH MEPEKi.
BusnauenHs moTpiGHOT MOCAIIOBHOCTI TIOBIOMIIEHD TTOTPEOYE MONEPeHbOro aHajidy mporpamuoro sabesnedenns Bysna RSKj B wactumi
[IPOTOKOJLY ITIOIIYKY BY3JIiB.

EdexTnBHicTh 3apomOHOBAHOr0 METOIY TIEpeBipeHa 3a TOMOMOTOI0 PO3POOIEHOTO TPOTPAMHOTO 3a0€3MEYeHHsT Ta €KCIIEPUMEHTY ¥
OCHOBHIll Mepeski. PO3ropHyTo 6 nepeBipouHNX By3JIiB y pisHUX (Di3MUHKX JOKAIISX Ta y Pi3HUil yac. Yci nepesipouti Bysau Gy/in BUsIBJICH]
Mene HixK 3a 10 xBuun. PozpobieHiM MeTooM BUsBIEHO 222 Bysia, siki MaioTh 209 yrikansaux [P-aapec.

PesyusraTit 11bOro JOCII/KEHHS II0Ka3yIOTh SIK IIPOBOAUTHU aHali3 IIPOTOKOJIY BHUSBJICHHS BY3JIB 1JIs BuGpanoi mepexi. Bonu nazaorns
3aco0u It oTpuManHs iHbopMaIii mpo KocTyrHi Bysin Omokueiin cucremn Rootstock, 1o go3Bossie anamisyBaTi K GJIOKYEHH-MEPEKy
3arajioMm, Tak i okpemi By3JIu.

KiouoBi ciioBa: BUsIBIICHHS BY3J1iB, KpayJiHT Mepeski, peer-to-peer mepeski, Rootstock 6iokueiin, Kademlia, gerenrpastisartist.
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YIOCKOHAJIEHHS TEXHOJIOTTi CTBOPEHHSI IPOTPAMHOTIO 3ACOBY JIJISI BUSHAYEHHS CXO3KOCTI
30BPAJKEHD PACTPOBOI TPA®IKH (c. 16-25)

€. M. I'paGoscbkuii, /1. O. Bonaapenko, 1. B. KoGsen

OG6’eKTOM OCITIKEHHST IBISIETHCS MIPOIIEC TIONTYKY Ta aHaIi3y 300pakeHb pacTpoBoi rpadiku. B kKoHTeKkeTi anoi po6oTn BupinryBasacs
npobJemMa BiACyTHOCTI eheKTHBHOI Ta IBK/KOI HPOIEAYPH BU3HAYEHHS CX0KOCTI 300pakeHb.

TToaHo TEXHOJIOTIO BAOCKOHAJIEHHS CTBOPEHHST IPOrPAMHOTO 3ac00y /ISl BUSHAUECHHST CXOKOCTI 300paskeHb PaCTPOBOI rpadiki MIJIIXOM
PO3POOKH TIPOIIELYPH BI3HAYEHHS CXOKOCTI 300pakeHb 3a IOMOMOTOIO XelI-KO/Y, IKUH Bi/IMOBiTa€ BCiM BapianTaM 300paskeHHs], He3aIeKHO
Bizt poamipy i criBBiHOmeHHs cTOpin. CHCTeMaTH30BaHO 03HAKK 300pakeHHs PacTPoOBOI rpadiku.

3anpornoHoBata MpoIeaypa BU3HAYEHHS CXOKOCTI 300pakeHb 3a I0TIOMOTOIO Xell-Kofay. Braszana mporeaypa M03BOJIsIE 3/iICHIOBATH
06po0Ky BCiX MOXKJIMBUX BapiaHTiB 300pa’keHHsl, HE3AJIEKHO Bl PO3MIPY 1 CIIBBIIHOIIEHHS CTOPiH. Pe3yJabTylOunM IMOKa3HUKOM
3aIPONIOHOBAHOI TPOIEIyPU € 3HAUCHHS XeTI-KOZiB.

3aIporOHOBAHO BUKOPUCTAHHA MaTEeMaTHYHOTO anapary He4iTKOI JIOTIKM IIJISIXOM BBEJIEHHS JHHIBICTUYHMX 3MIHHUX /IS OI[HKHI
MoKa3HnkKa cxosxocTi. [IpoBeseHo 3icTaBienns YMCA0OBNX 3HAYEHDb CXOKOCTI, OTPMAHNX HAa OCHOBI BUKOPHUCTAHHS iHMOpPMAIIITHIX crucTeM
Ta JIIHTBICTUYHI 3HAUEHHS, BUSBJICH] Y IIPOLIeci OIIUTYBaHH:A. By oTpuMani 1oporosi 3Ha4eHHs, AKi J103BOJIAIOTh OIIIHUTHU CTYIiHb CXOKOCTI
300paKeHb.

Ha ocHOBI 3ampornoHoBaHOro aJropuT™My CTBOPEHO HPOTOTHUI iH(OPMAIiHOI CHCTEMU BU3HAYEHHSA CXOKOCTI 300pakeHb pacTpoBOL
rpadixu. B pesysbrati po3paxyHKy YHCJIOBUX XapaKTEPUCTUK yAOCKOHATEHHST TEXHOJIOTI CTBOPEHHS TPOTPAMHOTO 3ac00Y /I/IsT BU3HAYEHHS
CXOKOCTI 300paskeHb pacTpoBoi rpadiku OyJI0 OTPUMAHO 3HAYEHHS MOKa3HUKIB TouHocTi npubmusno 0,89 i nosuoru 0,8. Ilepesary
3aIIPOIIOHOBAHOT TEXHOJIOTIT BUBHAYCHHS CXOKOCTI 300pasKeHb Hajl BIIOMUMH TEXHOJIOTISIMU-aHAJIOTAMH 1JI0OCTPYE 06'€M ONepaTHBHOI 1aM’sITi
CTBOPEHOTO MPOrPaMHOro 3acoly, akuil cranoBuTh 210 MO.

Kinouosi cioBa: pactposa rpadika, CX0xKicTb 300paskeHb, TPOrpaMHuii 3aci0, TIHTBICTHYHI 3MiHHI, XeNI-KOJI, aITOPUTM.
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MMPUCKOPEHHS IPOIECY TEHEPYBAHHSI KOPITYCIB TEKCTOBHX JTAHUX JIETEPMIHOBAHHM METO/[OM
(c. 26-34)

4. 0. I0cun, T. M. 3a6oa0oTtHs

OG’€KTOM JaHOTO [OCJHIKEHHS € MpoIleC TeHepyBaHHs KopmyciB TekcToBux manux mertogom CorDeGen. IIpo6iemoro, 110
BUPIIIYETHCS Y NAHOMY TOCHI/PKEHHI, € HeOCTaTHS eeKTUBHICTh TeHepyBaHHs KOPIYycCiB TekcToBUX Aanmnx MetosoM CorDeGen 3a
KPUTEPIEM IIBUIKOCTI.

Ha ocnosi nposesenoro anamizy 6azosoro Meroxy CorDeGen — KpoOkiB, 3 SIKHX BiH CKJIQIAETHCsI, aJITOPUTMY, IO HOTO Peai3oBye —
BU3HAUEHO MOJKJIUBOCTI iioro mapasesizainii. B pesysbrati pospobseno aa HoBUX Meroau-mozaudikaiii 6azosoro meromy CorDeGen:



«HaiBHWIT» napajeabHuii Ta napajeabHuid. MeToau BiAPI3HAIOTHLCA OAMH Bl OAHOTO TUM, 4M 36epiraloTh BOHU TOPSANOK TEPMiB y
reHepoBaHUX TeKCTaX B MOPIBHAHHI 3 TEKCTaMHU, 10 TeHepoBaHi 6a30BUM MeTOI0M (<«HaiBHUI» TapajielbHuil He 36epirae, napajieabHui
36epirae). Bukopucrosytoun miatrdopmy NET rta moBy uporpamysanns C#, y naniii po6oTi BUKOHaHA TpOTpaAMHa peasizailis
000X 3anporoOHOBAHUX MeTOAIB-Moaudikaliil; aasa Bagigamnii 060X peasizamiili BUKOPUCTaHa METOAOJIOTIS TECTYBaHHS Ha OCHOBI
BJIACTHBOCTEIL.

OTtpumani pe3yJIbTaTi TeCTyBaHHsI eeKTUBHOCTI 000X TTapaebHIX METOIIB TTOKA3AJIH, IO /IS KOPITYCiB IOCTATHBO BEJIMKUX PO3MIpiB
BUKOpHCTaHHsI napasieabaux Metois CorDeGen npuckopioe yac renepyBaHHs B 2 pasi, IOPiBHAHO 3 6a30BUM MeTo0M. EdekT npuckopents
TIOSICHIOETRCA caMe Tlapasesisali€eio mpoiecy reHepyBaHHs YeProBOro TepMy — HOTO CTBOPEHHS, BU3HAUYEHHS KiJIbKOCTI BXO/KEHb /10 TEKCTIiB
Ta sanucy — AKuil 3aiimae GiibiicTh yacy y 6azosomy Mertozi. Ile o3Havae, 1o 3a HeOOXIHOCTI reHepyBaTH A0CTATHLO BEJUKI KOPIYCH 3a
0OMeKeHNii Jac, Ha MPAKTHIL € JOIITFHIM BUKOPUCTAHHA came po3podsennx mapasieabunx metofais CorDeGen samictbh GasoBoro. BuGip
KOHKPETHOTO IMapajieJIbHOr0 MeTOy («HAIBHOTO» UM 3BMYAHOrO) IS NPAKTUYHOIO 3aCTOCYBAHHS 3aJIEKUTH BiJl TOTO, YN € BAXKJINBOIO
MOKIIMBICTD MepesibaunTh MOPSIIOK TePMIB Y TeHEPOBAHNX TEKCTAX, Y Hi.

Kiouosi caoBa: 06pobuentst npupoanoi mosu, metos CorDeGen, KOpIycu TEKCTOBUX JAHUX, FeHEPYBAHHST KOPILYCiB.
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PO3POBKA CUCTEMH B3AEMO/IIi YAT-BOTA 3 KOPUCTYBAUYAMM BEBCAMTY 3A JIOIIOMOTOIO
IPUPOJ/IHOI MOBM (c. 35-44)

10. M. Jlunnuk, JI. 10. Kpecrtpsaunous, E. B. Po3Box

Ha coorouinmmiii genn icHy€e pisHOMAHITTS TEXHOJIOTIYHUX PillleHb JIsl CTBOPEHHST 4aT-00TiB, cepejl IKUX YHiBepcaibHi MathopMu, Taki
sk Dialogflow Bin Google, Azure Bot Service Big Microsoft Ta Watson Assistant iz IBM, a Takok KOHCTPYKTOPH 4atT-00TiB, Taki ik Active-
Chat, SendPulse Ta BotPress. Hemosikom po3ristHyTHX 11athopM i KOHCTPYKTOPIB € 0OMEKeHICTh Ge3KOITOBHOTO TIaHYy.

¥V pocaimpkenHi posrisiHyTo po3poOKy Ta iHTerpaiio iHbopMaTHBHOTO YaT-60Ta y BeOGcallT Kadeapu 3 METOI CTBOPEHHS BIPTYaJIbHOTO
MOMIYHUKA /IS TOTEHIHiHUX abiTypieHTiB Ta 3/00yBadiB. AKTyaJbHICTh JOCJI/DKEHHS 3yMOBJEHa Cy4YaCHUMH YMOBaMH BCTYILY,
00OMEKEHUMHI MOKJIMBOCTSIME I10/I0 TPOBEACHHS IpodopieHTaliiHuX 3aX0/iB y 38’43Ky i3 Hacaiakamu nangemii COVID 19 ra siiinoro na
TepuTOpil YKpainu.

O06’ekTOM NOCIIKEHHS € crcTeMa iHDOPMYBaHHs KOPUCTYBAYiB BeG-cailTy 3a 0MIOMOTO0 TIPUPOAHOI MOBU. P03pobJieHO TiporpaMHuii
MPOJLYKT, SIKUiT SIBJIsI€ c00010 cucTeMy iH(hOPMYBaHHs Ui abiTypieHTiB Ta 31100yBaviB.

[lnst ctBopeHHst 4aT-60Ta 0OPAHO AMHAMIYHY MOBY MPOrpaMyBaHHs JavaScript y MOeiHaHHI 3 cepeloBHINEM BUKOHAHHS KOIY
Node.js ta 6i6aioteky Telegraf. Cepsepom ans dpyHKIioHYBaHHS yaT-60Ta ctasa xmapHa muatdopma Heroku i3 inTerposanoio 6a3omn
nannx Heroku PostgreSQL. Cucrema peanizoBana 3a gonomoroio Telegram-cepsicy @BotFather, uo gae moxausicts ii
y Oynb-axuii Be6 pecypc. Bumimeno eranmm pospoOku uyaT-6oTa 3 mpuKaagamu iHGOPMANiHHOTO, JTIHIBICTMYHOTO Ta TEXHIUYHOTO
3abesnevyenns. [Iposeneno anasis BigmoBizHOCTI po3pobieHoro war-6ota IMOA0 KpUTEPiiB iHGOPMATUBHOCTI, MYJbTUMOAATBHOCTI,
€MOTUBHOCTI, TIPOAYKTUBHOCTI, iHTepakTuBHOCTI. Po3pobaena cTpyKTypa iH(GOpPMAIiiiHOrO HalOBHEHHS 4aT-00Ta, IO BKAYAE Habip
6s10kiB. P0o3pobiieno, anpo6oBaHo Ta iHTerpoBato y cailT kadeapu NpUKIaAHOl JIHTBICTHKN TECTOBY BEpCilo yaT-60Ta, IKa MPOJOBKYE
TECTYyBAaTUCh Ta yl0cKoHamoBaTnuch y 2023-2024 pokax.

[IpakTiyie 3HAYEHHS: CTPYKTypa iHGOPMAIIHOTO HAMOBHEHHSI Ta METOAMWKA PO3POOKH WaT-60Ta MOKYTH OYTH BUKOPUCTAHI ISt
PO3POOKH BAACHUX CUCTEM iH(HOPMYBaHHS 3100yBauiB y 3aK/Ia/[aX BUIO OCBITH.

Kimouosi cioBa: yar-60t, indopmaliiiiia crctemMa, KOMITTIOTEPHO-TIOCEPEHIIIbKA KOMYHiKallis, iHTepakTuBHicTb, Telegram, trydnmnii
iHTEJIeKT.
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BU3HAYEHHS [ICUXO0-EMOIIITHOTO CTAHY CIIOCTEPEXKEHOTO HA OCHOBI AHAJII3Y
BITEOCIIOCTEPEJKEHH? (c. 45-53)

Yedilkhan Amirgaliyev, Yuri Krak, Indira Bukenova, Bayan Kazangapova, Gani Bukenov

Y 1iit po6oTi po3po6ieHo CrcTeMy BUSHAYEHHST TICHXOEMOIIIFTHOTO CTaHy CIIOCTEPEKYBAHUX JIF0JIEl HA OCHOBI aHAJII3Y BiIEOCIIOCTEPEKEHHS
i3 3aCTOCYBaHHSIM TEXHOJIOTII IITYYHOTO IHTENEKTY 3 BUKOPMCTAHHSM allapaTHO-IPOrPaMHKX 3ac00iB, Taknx sk PoseNet, PyTorch, SQLite,
FastAPI ta Flask. ¥ Garartbox cdepax JoachKol AisIbHOCTI icHYye HaraibHa notpeba B CHCTEMi CHOCTEPEKEHHs, sKa MOrjaa 6 HaaiiHo
(byHKIIOHYBaTH Ta BUABJAATH MiK03piay AisabHicTh. [1l06 BupimmTH 1100 npobsemy, y Iiiii CTaTTi MPOMOHYEThCSA HOBA OCHOBA ISl CUCTEMU
CIOCTEPEKEHHS B PeaJIbHOMY 4aci, IKa aBTOMATHYHO BUABIIAE aHOMAIbHY iSJIbHICTD JIIOAWHU.

Cucrema GyJ1a IpoTECTOBaHA Ta NEPEBipeHa B pealbHUX yMOBax. Hallkpani pesy IbraTyl MOKas3aau pe3yabTaTi TeCTyBaHHs IPOrPAMHUX
Mozesieil mrydanoro inrenekry (ominka f1 3i snasennsmu 0,98-0,99). CepennbosBaxkene sHauents Merpuku f1-score cranosuao 0,96, 1o
€ JIOCUTh BUCOKNM 3HaueHHsM. Bukopucranus PoseNet, peanizosanoro 3a gonomoroio PyTorch, 103B0JMI0 HaM TOYHO BUSHAYUTHU MO3Y
JIOJIMHK Ha BiZleo Ta OTpUMATH iH(GOPMAIo TIPO MOJOKEHHs Pi3HUX YacThH Tia. OcobauBicTh poboTH ToJAsATaE B po3polIli Mojeaei
HITYYHOTO IHTEIEKTY /IS aBTOMATUYHOTO BUSIBJICHHS MOKJINBOI (hi3uuHoi arpecii Ha Bizeo, B MeTogax (hOpMyBaHHS ONTUMAILHOTO HaGOpPy
o3HaK /st po3pobku Moaeei 111, sxi irenTudikyoTs arpecopa Ta skepTBY OyJIiHTY.

Po3pobiieHa cructeMa Ma€e TOTEHIHan GyTH KOPUCHUM IHCTPYMEHTOM Yy Pi3HUX cepax, TakKuX sk MCUXOJIOTis, MeIuInHa, Ge3neka Ta
IHIMX, JIe BKJIMBO aHATI3YBaTH eMOIIHHUI cTar Jiojieil Ha 0CcHOBI iX (ismyHuX MPosBiB. OTpUMaHi MPUKJIAIHI Pe3yJIbTaTH MOKYTh OyTH
BUKOPHCTaHI B HABYAJIbHUX 3aK/Iaiax Ta cepax, e HeoOXiHuil Bizeoanamis.

KiouoBi cioBa: komi'iotepauii 3ip, (hisudna arpecisi, eMottiiina peaxitist, GyJiHr, Moziesibie HaBYaHHsI, HeHPOHHA MepesKa.
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PO3POBKA CUCTEMH IoT /ISl MOHITOPUHTY CEPIIEBOTO PUTMY TA OI[IHKH CEPIIEBO-CYJIUHHOTO
PUBHKY (c. 54-65)

Martun Emilio Monroy Ruos, Gabriel Elnas Chanchi Golondrino, Manuel Alejandro Ospina Alarcyn

JlocmiizKeHHsT CipsiIMOBaHe Ha BUPIIIEHHS rJI06aJbHOI IPOGIEMHU CepIleBO-CYIMHHIUX 3aXBOPIOBaHb. KJHOUOBOK 3MiHHOIO, siKa PO3-
TIISIIAETHCST JIUIS TIPOTHO3YBAHHSI CEPIIeBO-CYIMHHUX 3aXBOPIOBaHb, € BapiabesnbHicTh cepiiesoro putmy (BCP). BukopucroByioun mmpoke
3acrocyBantst [0T y pisHUX 710/aTKaX, 30KpeMa B CEKTOPI OXOPOHU 3/[0POB’sl, IOCJIIPKEHHSI TIPOTIOHYE PO3POOKY Ta BIIPOBAIKEHHST CHCTEMU
ToT must monitopunry BCP. JocaizzkeHHsT TPOXOANIIO B YOTHPH METOMOJOTIUHI €TAIN: OCII/KEHHS Ta BUOIp TEXHOJIOTI, BU3HAUYEHHS
apxirextypu [oT, pospo6ka nporoTuny Ta nepesipka ioro ¢yuxiionansbiocti. Briiposamskena cucrema [oT goTpuMyeThest Tpaguiiinoi
4-pisHeBoi apxiTektypu [oT: saxorrenns, sGepiranus, anamis i Bisyamizamis. /lani mpo cepueBuil puT™M MEPIOAMIHO 30MPAIOTHCS 32 T10-
MOMOTOI0 JIaTYMKA CEPIEBOTO pUTMY Ta cyMicHOI 3 Arduino muiaru. PiBenb 36epiranHst BUKOPHCTOBY€E Hepelsiliitny 6asy paHux st 36e-
piraHHsT OTPUMaHNX AaHUX. PiBeHb aHamnizy BHUIiAsSe mokazHUKH, ToB’s3ani 3 BCP (Bucokmit: RR <750 mc, momipauit: RR 750-900 mc,
mu3pkuit: RR >900 mc), 3acTocoBytoun Ta Ha/al0uM KiJbKiCHI Pe3yJIbTaTH 3 AJITOPUTMIB KJIacTepu3allii, TaKUX sIK MOJIeJIi MAIIUHHOTO Ha-
BUYAHHS, JUISI OLIHKK PO3NOJLTY faHnX. PiBHI pu3nKy BKasyloTh Ha KOHKPETHI MOKA3HUKN HallieHTa. TaKUM YITHOM, Y 75-pPidyHOrO nmarienra
cepeniit YCC cranosuth 75,56, cep. RR 795,42, norpamisioun B kiaactep 1 3i snauennam pusuky 1,0. Tloaibui getanbHi MOKa3HUKK Ta
crparudikailist pusUKy HpejcTaBieHi 1s namieHTiB Bikom 68, 46, 37 ta 18 pokis, eMOHCTPYIOYM HAAINHICTD Ta eheKTUBHICTh cUCTEMHU B
OITIHII cepIieBO-CyIMHHOTO PU3NKY. PiBenb Bidyasisailii 1a€ 3Mory B peskuMi peasibHOTO Yacy crocTepiratu 3a ¢i3iosorivnuMu 3MiHHIMH,
MOKa3HUKaMK PU3KKY Ta Pe3yJibraTaMi MOJieseil aHaiTHKY JlanuX. BigMiHHi pucy pesyJibratiB moJsAraioTh y nepeBarax MooiJibHOCTI cuc-
temu 10T, 110 BUKOpUCTOBYE GE3KOIMITOBHI amaparHi Ta mporpaMui 3acobu. 1le momernrye BiITBOPEHHST Ta BUKOPHCTAHHS 3alIPOTIOHOBAHOT
CHCTEMHU B MEJAMYHMX KaMIIaHisIX, 30KpeMa /il PAHHbOTO BUSIBJICHHS 3axBopioBaHb ceplid. [Toprarnsha cucrema IHTepHeTy pedeil, ska
BUKOPUCTOBYE OGE3KOIITOBHI IHCTPYMEHTH, TIOKPAIIYE MTPOTHO3HI MOKJIMBOCTI /TSI PAHHBOTO BUSIBJIEHHST PU3UKY CEPIEBO-CYIMHHNX 3a-
XBOPIOBaHb Y BCbOMY CBiTi.

KiiouoBi ciioBa: cepiieBo-CyiMHHIIT PU3UK, O€3KONITOBHE 00JIa/[HAHHST, BAPiabGebHICTh CEPIEeBOTO PUTMY, OIliHKa cucteMu, cucrema [oT.
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THOOPMAIIIHI TEXHOJIOTIi B YIIPABJIIHHI TEXHOJIOTTYHUMU ITPOIITECAMH BUPOBHUIITBA
BYIIBEJIBHOI ITPOJYKIIII (c. 66-73)

Karshyga Akishev, Kapar Aryngazin, Erbol Ospanov, Tulegulov Amandos, Zhadira Nurtai, Dastan Yergaliyev, Sholpan Ussenkulova,
Zhenisbek Ussenlulov

OG6’ ekTOM JOCIIKEHHS € BUPOOHUIITBO OyAiBEIbHOT POAYKIIT 3 HAOBHIOBaYaMHU 3 1epepodJIeHUX JonaTeil BITpsSHuX TypOiH.

VY jocuipkenHi BUPIIIYETHCS 3aBAAHHsI, MOB'I3aHe 3 MOJKJIMBICTIO BUKOPUCTAHHSI HAMOBHIOBAYIB 3 TE€PEPOOICHUX JIOTATeil BITPSHIX
TYpOiH y TEXHOJIOITYHOMY HPOIIEC BUTOTOBJIEHHST OYiBEIbHOT TTPOYKILii.

3a pesyabrataMu [OCTIKeHHs KaacubikoBaHi GeTOHHI cyMimni 3 HaiiGiibll ONTUMAJBHUMU PEIENTypaMiu, MO BiAOBIAAOTH
BUMOTaM JepkaBHUX crauaapris. Ile 6ysi0 MOCSTHYTO 3a paxyHOK e(heKTHBHUX MOKA3HUKIB, MO BiZO6PakaioTh XapaKTePUCTUKU
6eTOHHUX CyMilIeil.

Po3pobiieHnii aIropuT™M TEXHOJIOTIYHOTO TPOTIECY BUPOGHUIITBA OY/IiBEIBHOI MPOAYKILi OYJI0 BUKOPHUCTAHO TIPU PO3POOII TIPOTrPAMHOTO
koy. LLe cTasio MOKJIMBIM 3aB/SKI BPaxXyBaHHIO PUITYIIEHD | 0OMEKEHb TEXHOIOTIYHOTO 00JIaIHAHHS, 110 BUKOPUCTOBYEThCS Y BUPOOHUIITBI.

[Tporpama ympaBJiHHS TEXHOJOTIYHUM IPOIECOM BHUTOTOBJEHHSI Oy/iBeIbHOT TPOAYKIT podpobiena moBoio C++, He BUMarae
JI0ZIaTKOBUX PecypCiB I OIIOMI>KHUX Ollepalliii, BOJIO/i€ MOXKIUBICTIO MeTallpOrpaMyBaHHs 1 Ma€e HEeOoOXiHY IIPOJLYKTUBHICTb. AJIeKBaTHICTh
MOIeJTi 3a6€3MeTy€EThCST MAKCHMATBHIIM HAGIVKEHHSIM 10 PeabHOTO BHPOOHHUIITBA.

EdexrusHicTb pesysbratis JOCAIKEHb Y peabHOMY BUPOOHUIITBI MOSACHIOETHCS BUCOKOIO SIKICTIO CyMilIeii, 03yBaHHSAM IHIPEAIEHTIB,
ONITUMAJIBHIIMH TTaPAMETPAMH TEXHOIOTIYHOTO OOTATHAHHSI, YITPABIIHHSIM TEXHOIOTIYHIM MPOIIECOM Ha OCHOBI AHIX, OTPIMAHUX IIISIXOM
MOZIEJTIOBAHHS, 110 3HUKYE KIIbKICTD AeeKTiB i MiABUILY€E IPOAYKTUBHICTH 00JaHaAHHS.

YMoBaMn BUKOPHCTAHHSI PE3YyJIBTATiB JOCTI/UKEHHS € JlepKaBHe 3aKOHOIABCTBO, TMOB’sI3aHe 3 EKOJOTIYHMMM BHMOTaMM, a TaKOXK
JOTPUMAHHS TEXHOJIOTIYHOTO IIPOIIeCy.

MinnicTs Ha BUTHH OTpUMaHOI GyiBeabHOI MpoayKiLi 30ibimnacs Ha 20 % y HOPIBHAHHI 3 IPO/YKILEI0, BATOTOBJIEHOIO 3 TPAAMIIHHOT
CHPOBUHI, KiJIbKICTh AeheKTiB He mepeBuiiye 15 %, a MPOAYKTHBHICTD 06MaHaH s 301mbiniiacs Ha 12 %.

Kmouogi cioBa: iHdopMalliiiHi TeXHOJIOTI, aBTOMATH3aIlisl yNpPaBJiHHSA TEXHOJOTIYHUMH IPOIECaMH, JIONaTi BIiTpAHUX TypOiH,
BUPOOHUIITBO OYiBETLHOT POAYKIIIL.
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PO3POBKA EHEPTOE®EKTUBHOTO AITAPATYPHO-TEXHOJIOTTYHOTO O®OPMJIEHHSA ABCOPBIIIITHO-
XOJOJNJIbHUX YCTAHOBOK BUPOBHHUIITB AMIAKY (c. 74-81)

A. K. Ba6iuenko, I. JI. Kpacuikos, 0. A. BaGiuenxo, B. O. Ilanacenxo, /I. B. Cuypuikos, O. I'. IllyruncoKuii
OG’e€KTOM JIOCTIDKEHb € anapaTypHO-TeXHOJIOTiuHe ohopMIeHHs abcopOIiitHo-XomouabHuX yeTanoBok (AXY) TeXHOJIOrYHOro

KOMILJIEKCY BTOPUHHOI KOH/ICHCALlIT BEIMKOTOHHAKHUX BUPOOHUIITB amiaky. [TigsunierHs eneproedektuBHOCTi AXY CTaHOBUTH aKTyalbHY
pobJIeMy Y 3araJbHOMY TIPOIEC] 3HIKEHHST eKCIITyaTallifHIX BIUTPAT 10 IPHPOAHOMY Ta3y X BIPOOHUIITB B IIJIOMY.



3a pesysbraTaMn aHaJITUYHUX JTOCTIKeHb OOTPYHTOBAHA JOIIBHICTD TOEAHAHHS aOCOPOIIHHO-XO0MOAMIBHOTO Ta MAPOEKEKTOPHOTO
IUKJIB, 10 3a0e3leyye 3HIDKEHHS TeMIepaTypr KUIiHHs CcJaGKOro BOZOAMiadyHOrO pPO3YNMHY B Kybi remepatopa-pektidikaTopa Ta
MiABUIEHHS THCKY KoHeHcauil B ki AXY. 3a takux o0CTaBUH 3'SBJISETHCSI MOXKJINBICTD 30LIbIIEHHS KOHIIEHTPALT XOJI0/0areHTy 3a
paxyHOK pekThiKaiiii mapu 4acTHHOIO PiZIKOTO X0J0A0areHTy 6e3 3acTocyBaHHs Hacocy i3 BuurydeHHsM 3i cxemu AXY nediiermaropa.

TIpoBesieHO eKCIIePUMEHTANbHI TOCHI/KEHHST Ta MaTepiaibHO-TeNIoBl po3paxyHku 1ukaiB AXY 3 BU3HAUeHHSM 6a3u MOPIBHSAHHS Ta
3anpornonoBanoro Bapianty cxemu AXY. Jloezieno, 1o Hose textosiorigne oopmients AXY 3abesredye 30ibIIeH st XOT0A0TPOLYKTUBHOCTI
3 3,22 MBT 0 3,6 MBt (1a 12 %), temosoro koediuienry 3 0,527 no 0,551 (na 4,6 %), 3HMKeHHs KpaTHOCTI UPKYyJsiii 3 7,77 o 7,1
(1a 8 %) Ta 3HIDKEHHs TeMIIepaTypu BTOPUHHOI KoHzeHcarri #a 2,5 °C.

TTokasato, 110 I 3alPOIIOHOBAHOTO BapiaHTy TeXHOJIOTIYHOro oopmierts AXY crocrepira€Tbes 3MiHa TUTOMUX BUTPAT — 301IbIIEHHS
1o estekTpoeneprii na 1,48 kBrroa/r NHj ta suuskents 1o npupoanomy rasy va 0,41 um3 /1 NHs. Bpaxosyioun iciyiodi BapTichi mokasHuku
[0 MPUPOJAHOMY Ta3y i eJIeKTpOeHeprii 3acTOCyBaH s 3aPONOHOBAHOT TEXHOJIOTT 3a0e31euy€e 3HUKEHHA PIYHUX eKCITyaTalliiiHnX BUTpaT
na 7 e rp. ($185000), a oTike i MiABUIIEHHS €KOHOMIYHOCTI BUPOOHUIITBA aMiaKy B IiJIOMY.

KiiouoBi cioBa: cunres amiaky, abcopOiiiiHO-X0I0AMIbHA YCTAaHOBKA, YTUJII3allisl TEIIOTH, eHeproeeKTUBHICTh BUPOOHUIITBA aMiaKy.



