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An information-computer system has been developed for the
automated modeling of systems for automatic orientation of pro-
duction objects, which is one of the most important and complex
creative flexible production systems of machine and instrument engi-
neering. The proposed information-computer system for automated
modeling of systems of automatic orientation of production objects
is an effective tool for solving an important task of a scientific and
applied nature. Its use makes it possible to increase the speed and
efficiency of information processing and to make correct and well-
founded decisions when determining the composition and method
of organization of systems of automatic orientation of production
objects. The structure of this information-computer system is a
specific set of software and hardware and information and telecom-
munication tools and interactive functional modules. This structure
reproduces a certain paradigm that conditions the integrity and inte-
gration of the information-computer system for automated modeling
of systems for automatic orientation of production objects in flexible
production systems. In addition, uniformity, extensibility, the pos-
sibility of modernization and changeability of software components,
protection of information from unauthorized access and preservation
of commercial secrets are ensured according to international criteria
for evaluating the protection of the computer system. Neuro-fuzzy
network information processing and computer vision algorithms

have been implemented for automatic identification of production

objects and orientation devices, which are components of automatic
orientation systems of production objects. The developed informa-
tion-computer system processes information in real time with high
accuracy and speed.
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The object of this study is the IT project configuration manage-
ment process.

During the research, the problem of early identification of con-
figuration items (CI) in the information system (IS) of enterprise
management was solved. Research in this field is mainly aimed at
solving the task of early identification of services and microservices
during the refactoring of software systems. The issue of the applica-
tion of artificial intelligence methods for the detection of CI has not
been sufficiently investigated.

During the study, the Chameleon hierarchical clustering method
was adapted to solve the problem of early identification of CI IS.
This method takes into account both the internal similarity and the
connectivity of individual functions of the studied IS.

The adapted Chameleon method was used when solving the
task of early identification of CI in the functional task «Forma-
tion and maintenance of an individual plan of a scientific and
pedagogical employee of the department». 10 functions and 12 es-
sences of the problem database were considered as the initial CIs.
The result of the solution is a dendrogram with all possible op-
tions for decomposition of the description of the task architecture
into individual CIs.

Based on the results, a comparative analysis of the use of Cha-
meleon, DIANA, and AGNES methods for solving the problem
of early identification was carried out. According to the criteria
«Number of vertices of the dendrogram», «Number of levels of
decomposition of the dendrogram», and «Evenness of filling the
elements of the dendrogram», the results from using the Chameleon
method are the best.

Using the research results allows automating the procedure of
forming backlogs of IT project implementation teams. This makes
it possible to improve the quality of IS development by assigning IS
containing similar functions to the same IT project executor.

Keywords: information system, configuration item, hierarchical
clustering, Chameleon method, Chebyshev distance.
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The research object of this work is the linguistic structures of the
user when constructing a request to a chatbot with generative artificial
intelligence. The study solved the task of improving the communica-
tion mediation algorithms of chatbots through the comparison models
of linguistic structures by users. Sometimes the user intentionally or
due to lack of information forms an inaccurate request. Formally, this
is described by logical operations “And” and “And or Not”.

As a result of the research, a model was built comparing linguis-
tic structures at the input with the information model of the response
at the output. The model was based on an approach with recursive
creation of an answer. That has made it possible to determine the ba-
sic characteristics of the object of the request and form an answer on
this basis. Using this approach improved the accuracy of the chatbot
response. It also made it possible to consider the linguistic structure
of the user through its formalization. The use of logic algebra made it
possible to find typical errors of users during dialogs with generative
artificial intelligence.

A feature of the reported advancement is that the comparison
of models of linguistic structures of query formation is carried out
through a recurrent algorithm. As a result, it makes it possible to
compare the query in such a way as to reduce the absolute error
of the primary data by 0.02 % and simplify the process of math-
ematical calculations. At the same time, the received information
becomes more accurate — the number of references increases from
2 to 6 sources.

The proposal could be used in practical activities to improve the
natural language recognition technologies of users in chatbots with
generative artificial intelligence. On this basis, it is possible to devise
various applications and services for training and practical activities.

Keywords: generative artificial intelligence, recurrent algo-
rithm, formalization of user request, basic sequence.
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The study’s object is the process of extracting the characteristics
of lambda terms, which indicate the optimality of the reduction
strategy and increase the productivity of compilers and interpreters.
The solution to the problem of extracting specific strategy prior-
ity data from lambda terms using Machine Learning methods was
considered.

Such data was extracted using the large language model Micro-
soft CodeBERT, which was trained to solve the problem of summa-
rizing the software code. The resulting matrices of embeddings were
used to obtain vectors of average embeddings of size 768 and a latent
space of size 8 thousand. Further, vectors of average embeddings
were used for cluster analysis using the DBSCAN and Hierarchical
Agglomerative clustering methods. The most informative variables
affecting clustering were determined. Next, the clustering results
were compared with the priorities of reduction strategies, which
showed the impossibility of separating terms with RI priority. A
feature of the obtained results is using machine learning methods to
obtain knowledge.

The clustering results showed many of the same informative
variables, which is explained by the similar shape of the obtained
clusters. The results of comparing the clustering values with the real
priority are explained by the impossibility of clearly determining the
priority and the use of the Microsoft CodeBERT model, which was
not trained for the analysis of lambda terms.

The proposed approach can find application in the develop-
ment of compilers and interpreters of functional programming lan-
guages, allowing to analyze the code and extract important data to
optimize the execution of programs. The obtained data can be used
to develop rules aimed at improving the efficiency of compilation
and interpretation.

Keywords: functional programming, Lambda Calculus, Large
Language Model, unsupervised learning methods.
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The object of the research is the habits of social media users.
The problem in this research is that there is a lot of data spread
across social media platforms ranging from image data, text data
to audio data, making it difficult to identify starting from user be-
havior patterns, user interest in certain things and user habits. This
research aims to explore scattered text data as text data has not been
analyzed deeply in terms of word structure, thus concealing a lot of
information and making it difficult to conduct analysis to determine
user patterns and behavior on social media. The results obtained
from this research are in the form of analysis and models that can
identify and understand user patterns and behavior on social media
using association rules and machine learning approaches. In apply-

ing the association technique, an a priori algorithm is used, which
in the process determines all text data into item sets so that it can
identify the habits of social media users and in the machine learning
process there is a model formation process so that the results can
be compared. There are several stages in the process of determining
user habits, such as cleaning data, changing unstructured data to
structured, then going through the rule association stage using an a
priori algorithm applied to social media data so that the relationship
can be seen between words. After that, machine learning is applied
so that comparisons occur in seeing the relationships between words.
This is new research in producing a model to identify user behavior
using association rules and machine learning so that it can be used to
map positive, negative or neutral user behavior.

Keywords: habits, behavior, text data, associations, machine
learning, social media.
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This research has a research object, namely relational learning with
a mathematical modeling approach from graph queries for exploring
future topics and user relationships. The problem in this research is the
large and varied number of tweets that are produced every day, where
each use of hashtags always increases, which has an impact on the ac-
cumulation of data that needs to be processed to obtain information
because users on social media X can interact to influence trends so as to
solve the problem. This requires the application of relational learning by
utilizing graph query mathematical models. The results obtained from
this research are in the form of a model that can produce predictions of
future topics and see user relationships based on interactions on social
media with relationships between entities at interconnected nodes. In
applying relational learning with mathematical models utilizing graph
queries there will be a process of examining the relationships between
entities, content and communication interactions in accordance with
the definitions and theorems that have been described to observe each
node. In relational learning, there will be each node according to the en-
tity used, then the mathematical model with graph queries will connect
all the entities to form a graph that can be used as a model for predicting
future topics and relationships between users. This research is research
with a level of novelty in applying graphical queries to mathematical
models to predict future topics and applying relational learning to user
relationships so that it can add information related to future communi-
cation. Graph queries aim to model a node between relations in the data
so that it can represent a relationship between variables.

Keywords: user relationships, future topics, mathematical mod-
els, graph queries, relational learning,
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The present publication considers implementing an online con-
trol proctoring system, with the possibility of using methods and
models of pattern recognition using algorithmic quantum comput-
ing to conduct online exams. The study’s object is the protection
method within infrastructure proctoring systems in education. The
study aims to create a security system for proctoring technology
infrastructure in education. The article proposes an alternative
approach to building protection systems with an effective recogni-
tion model using algorithmic quantum computing in proctoring
platforms. This study addresses these issues and proposes a novel
approach to generating a random cryptographic key using mul-
timodal biometric technology. A presented quantum algorithm
method for computer simulation of the data processing quantum
principles allows studying and analysing how the created model
for transforming a classical image into a quantum state works. This
method also shows the possibilities of quantum information theory
in interpreting classical problems or how to optimise the same, tak-
ing into account the development of methods for the functioning
of models and algorithms for quantum computing, data protection
and security of online video communications in a proctoring sys-
tem in an educational environment. The novelty of this research is
expressed primarily in the constant updating and addition of au-
thentication systems using quantum computing in various aspects,
including the proctoring system in the educational environment.
The practical significance is due to the need in the current situ-
ation to attract attention to existing problems in structuring the
infrastructure of a monitoring system within planning and coor-
dinating the protection, thereby enhancing learning outcomes by
eliminating security flaws using a quantum computing algorithm
for pattern recognition.

Keywords: quantum algorithm, qubit, entanglement, facial rec-
ognition technology, proctoring, educational environment.
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The object of study is the recognition and identification of vari-
ous objects in aerospace images. To solve the problems of compress-
ing hyperspectral acrospace images with losses, the development of
a compression algorithm is proposed. As a result, an algorithm has
been developed for compressing aerospace images for subsequent
recognition and identification of various objects using wavelet
transform for processing high- and medium-resolution space images
when monitoring from remote sensing satellites, based on the use
of structural features of object images. In particular, orthogonal
and wavelet transforms are presented, adapted for compression of
hyperspectral aerospace images with losses, an adaptive discrete
cosine transform algorithm is presented, followed by quantization
with a loss level and compression. Thanks to a series of experi-
ments on hyperspectral aerospace images, the effectiveness of the
proposed algorithm in terms of the degree of compression, as well
as the characteristics of the limits of its applicability, can be high-
lighted. The use of wavelets provides progressive compression of
the bitstream, which makes it possible to achieve lossless compres-
sion with minimal loss of information due to the modified Huffman
algorithm with a compression ratio of 9 more than 2.5 times in
existing algorithms, as well as the quality metric of the restored
images, the peak signal-to-noise ratio is sufficiently below 32.56.

The developed compression algorithm demonstrates the ef-
fectiveness of its application in terms of a set of characteristics and
is superior to analogues. The scope and conditions for the practical
use of the results obtained is a comparison of the proposed algorithm
with the results of experiments obtained for universal compression
algorithms for archivers and a compressor.

Keywords: wavelet transform, Haar wavelet function, compres-
sion, hyperspectral aerospace images, compression algorithm, remote
sensing.
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PO3POBKA IH®OPMAIIIHO-KOMIT'IOTEPHOI CUCTEMU ABTOMATH30BAHOI'O MOJIEJIIOBAHHS CUCTEM
ABTOMATHNYHOTI'O OPIEHTYBAHHS Ob’€KTIB BUPOBHUIITBA MAIIIMHO- TA IIPMVIATIOBY IYBAHH (c. 6-19)

L. 0. Yepenanceka, A. 10. Cazonos, II. II. Measunuyk, /1. II. Meapnnuyk, C. B. Kaabuyk, B. A. Ilpsanko, B. A. SIHoBcbkuit

Po3pobiieHo iHGopMaIiiiHO-KOMITIOTEPHY CHCTEMY [IJIsI aBTOMATH30BAHOTO MOJIEJIFOBAHHS CHCTEM aBTOMATHYHOTO OPIEHTYBaHHS 00’€KTiB
BUPOOHMIITBA, MO € OIHIEI0 i3 HANBAKIMBINIMX Ta HACKIAIHIIINX TBIPHUX THYYKHX BUPOOHMYMX CHCTEM MAIIMHO- Ta MPUIaZ00yLyBaHHS.
3arnpononoBaHa iHGOPMAIIITHO-KOMITIOTEPHA CUCTEMA [UIsI aBTOMATU30BAHOTO MOJIEJIOBAHHSI CHCTEM aBTOMATUYHOTO OPIEHTYBaHHsI 00’€KTiB
BUPOOHMIITBA € ehEKTUBHIM iHCTPYMEHTAPIEM BUPIlTEHHs BasK/IMBOTO 3aBaHHs HAYKOBO-TIPHK/IAHOTO XapaKTepy. 11 BUKOPHCTAaHHS I03BOJISE
MBUIATH IBUAKICT Ta eheKTUBHICTH 06poOKHM iH(MOPMATIIil Ta NPUHHATTS NPaBUILHUX i 0OTPYHTOBAHUX PillleHb MPU BU3HAYEHHI CKJIaLy Ta
crocoby opraHizaitii cHCTEM aBTOMATUYHOTO OPi€HTYBaHHs 00'¢KTiB BupoOHuUITBa. CTpyKTypa MaHoi iHGOpMAiiiHO-KOMITIOTEPHOI CHCTEMI
ABJIsie co0010 crerudiuHIi KOMILJIEKC TPOrpaMHO-aiapaTHUX Ta iHhopMaIiiHo-TesleKoMyHiKaliiiHuX 3ac00iB 1 iHTepaKTUBHUX (DYHKIIOHAIb-
HUX MOMyJiB. Il CTPYKTypa BiATBOPIOE TIEBHY TAPAAUIMY, IO OOYMOBJIIOE IIICHICTD Ta iHTerpamnio iHGOpMAaIiiiHO-KOMIT'IOTEPHOI cCrcTeMI
JUIST aBTOMATI30BaHOTO MOJIEJTIOBAHHSI CHCTEM aBTOMATHYHOTO OPIEHTYBAHHS 00'€KTiB BUPOOGHUIITBA Y THYUKi BHPOoOHMYi crctemu. Kpim Toro
3a0e31euy€eThest YHi(IKOBaHICTh, PO3MINPIOBAHICTS, MOKJINBICT MOZIEPHI3AIll Ta 3MIHIOBAHOCTI TPOrPAMHIX KOMITIOHEHTIB, 3aXUCT iH(bopMaIri
B/l HECAHKITIOHOBAHOTO JI0CTYIY Ta 30epeKeHHs] KOMEPIIHHOI TAEMHUIL 32 MIsKHAPOAHUMU KPUTEPISIME OIIHKK 3aXHUCTY KOMITIOTEPHOI CHC-
temu. J[ia aBromMarndHoi igenTudikaiii 06’'€KTiB BUPOOHUIITBA T TIPUCTPOIB OPIEHTYBAHHS, SIKi € CKJIAJOBUMU CHCTEM aBTOMATHYHOTO OPi-
€HTYBaHHsT 00’€KTIB BUPOOHUIITBA, PeasizoBaHo Heiipo-fuzzy mMepexkeBy 0OpoOKy iH(bOpMaIlii Ta aIrOpUuTMH KOMITIOTEPHOTO 30py. Pospobiiena
inopmariiiiHo-KoMIT oTepHA cucTeMa 06pobIIste iHMOPMAILO B PEKUMI PEATBHOTO Yacy 3 BUCOKOIO TOUHICTIO Ta MIBUIKOIIEIO.

Kinouosi ciioBa: indopmaliiiHo-KOMITIoTepHa CHCTEMa, aBTOMAaTUYHE OPIEHTYBaHHsI, TEXHOJIOTIYHA MiArOTOBKA BUPOOHUIITBA, MiATPIMKA
[IPUIHATTS pillleHb.
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MOPIBHAHHS PIIIEHD 3ATAYI PAHHBOI ITEHTU®IKAIIL KOHOITYPAIIIMHUX EJTEMEHTIB IT-IIPOJIYKTA
METOJAMU IEAPXTUYHOI KJIACTEPUSAIIIL (c. 20-33)

M. B. €aanos, H. B. Bacuibiuosa, 1. I0. Ilandsoposa, b. I. Mopos, A. A. Maprunenko, /I. M. Mopo3s

OG6’eKT HOCIIKEH ST — TIPOLEC YIpaBIiHHs KoHgiryparieio [T-nipoexry.

TTizx yac [oCiKeHHS BUpinTyBasacst mpobiema paHHbol ineHTugikanii kondirypauiiianx exementis (CI) indopmartiitnoi cucremu (IC) ynpas-
JIHHS MiATpUEMCTBOM. J{OCTi/PKeH S B 11ili TaJTy3i CIIPSIMOBAHi, B OCHOBHOMY, Ha BUPIIIIEHHs 33/1a4i PAHHbOI i/leHTrdiKaIlii cepBiciB Ta MiKpOCepBiciB
11i/1 yac pehakTOPUHTY IIPOrPaMHUX cucteM. [InTanHs 3acTocyBaHHS METO/IIB IITYYHOTO iHTeseKTy /uist BusiierHs: Cl locstiizkeHi HeIoCTaTHBO.

ITix wac gocsipkennst Metos iepapxiunoi knacrepusartii Chameleon GyJio aganrosamo ajist Bupimenst sagadi paniboi izentudikanii CI 1C.
Jlanunii MeTO/I BpaXOBYE sIK BHYTPIIIHIO CXOXKICTb, TaK i 38’s13HiCTh OKpeMuX (yHKIi# gocsipkysanoi IC.

Apanrrosanuii Mmeron Chameleon 6ysio Bukoprcrato i yac Bupitennst 3agaqi pannboi igentudikaiii CI dynkmionamsol sagadi «Dopmy-
BaHHsI i BeIeHHsT iH/IMBIyaJIbHOTO ILIAHY HAYKOBO-1I€/Iar0OriyHOTO mpaitiBHrKa Kadeapuy. Ak Buxiani CI 0yiio posrismyto 10 dynkiiii ta 12 cyreii
6asu JlaHuX 3ajiavi. PesysisratoM pillieHHs € IeH/porpaMa 3 yeiMa MOsKJITMBUMU BapiaHTaMu JIeKOMITO3HILT OIucy apxitekTypu 3a1adi ta okpemi Cl.

Ha ocHOBI OTpUMaHUX Pe3yJIbraTiB MPOBEAECHO MOPIBHAIbHUIT aHami3 BukopucTanHs Metonis Chameleon, DTIANA ta AGNES s Bupi-
IIeHHs 33/1a4i panHboi inenTndikarii. 3a kpurtepisymu «Kinpkicts Bepmun aenaporpamusy, « KiapKicTb piBHIB 1€KOMITO3UILIT IEHAPOTPaMU» Ta
«PiBHOMIpHICTD 3allOBHEHHSI €JIEMEHTIB JICHAPOrpaMm» HallKpaluMu € pesyJibraTu Bukopuctants meroay Chameleon.

BukopucTaHHSs OTPHMAHIX Pe3y/IbTaTiB IOCTI/UKEHHS JO3BOJISIE AaBTOMATH3YBATH TIPOIEAYPY GOPMYBAIHST OEKIOTIB KOMAH/I BUKOHABIIIB
IT-tipoexry cropenns 1C. Ile nosBonsie nigunmT axictb po3podku IC 3a paxynok npusnaderns Cl, 1o MicTuTh cxosxi (hyHKILT, ogHOMY
i1 Tomy k BukoHaBIfio I T-mrpoexTy.

Knouosi ciioBa: indopmaitiiina cucrema, Kongirypamiinuii eieMment, iepapxiuta kiacrepusaitis, merog Chameleon, sigcrans Yebuinosa.
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PO3POBKA MOJIEJI CIIBCTABJIEHHS JITHTBICTUYHUX KOHCTPYKIIIT KOPUCTYBAYA 3 MOBHOIO
MOJIEJIJIIO YAT-BOTA (c. 34-41)

0. O. Kpszxuy, O. B. Bacenxo, JI. M. Icaxk, I. C. I'aBpunos, €. C. I'pens

OG6’€KTOM JOCIIKEHHST pOOOTH BUCTYMAIOTH JIHIBICTHYHI KOHCTPYKIIIT KOPHCTYBava Mpu MoGyI0Bi 3auTy 0 4aT-60Ta 3 TOPOIKYBaJIb-
HUM IITYYHUM iHTesekToM. B poboti BupinryBamacs mpobiemMa BIOCKOHAJIEHHS aJTOPUTMIB KOMYHIKAI[ITHOTO MOCEpeHUITBA YaT-00TiB
Yyepe3 Mojielii CIiBCTaBJeHHs JIHTBICTHYHNX KOHCTPYKINNA KOpUCTYBaviB. [HOAI KOpUCTYBay HABMUCHO 4u depe3 Opak indopmarii popmye
Herounuii 3armut. GopMasizoBaHo 1€ OMUCYETHCS JoTiyHnMHI ortepaitismu «I» ta «I a6o Hi».

B pesyaibrati gociaskents GyJia modyaoBaHa MOIEb CIIIBCTABICHHST JITHTBICTHYHUX KOHCTPYKINN Ha BXO/I 3 iH(OPMAIITHOIO MOEIITIO
BiZnoBiAl Ha Buxoai. B ocHOBY Mozeni OyB HOKIafeHuil miaxia 3 pexypciiinuM crBopennsam Bianosiai. Ile mossoiniao Busnavat 6a3oBi
XapaKTePUCTUKH MO0 00'€KTY 3alMTy 1 Ha Iiii ocHOBI (popMyBaTH BiANOBiAb. BUKOpHCTAHHS 3a3HAYEHOTO THAXO/Y MOKPAIIMIO TOYHICTh



opmyBanHs BinnoBiai Bix yaT-60Ta. TAKOK 1€ TO3BOJIMIO PO3IJITHYTH JIHTBICTUYHY KOHCTPYKIIFO KOPUCTYBava depes ii dhopmasisaiio.
Bukopucranust aire6pit JOTIKH J03BOIIIIO 3HANTH THIOBI TIOMUJIKY KOPUCTYBAYIB MPH [ia0TaX 3 TTOPOKYBAIBHIM MITYIHIM iHTETEKTOM.

OcobsmBicTIO PO3POOKH € Te, 10 TOPIBHAHHSA MOJIEJIEl JIHTBICTUYHUX KOHCTPYKINA (hOPMYBAHHS 3aIUTy [POBOJUTHCS YePe3 PEKYPEHTHUI
aroput™. Y TiICYMKY i€ JI03BOJISIE IPOBECTH CITIBCTABJIEHHS 3alTUTY TAKUM YMHOM, 100 3MEHIITUTH BEJIMYUHY aBCOIOTHOI OXIOKH TIEPBIHHITX
nanux Ha 0,02 % Ta CPOCTUTH TIPOIIEC MATEMATUYHIX PO3PaXyHKIB. [Ipu 1iboMy oTprMana iH(OpPMAIList CTa€ GLJIbII TOYHOK — KIJIbKICTh OCUIAHD
301TBIITy€ETHCS B/l 2 710 6 [5Kepert.

3anpornonoBatne Moke OYTH BUKOPHCTaHE Yy MPAKTUYHIN IisJIbHOCTI s BAOCKOHAJIECHHS TEXHOJOTIN PO3Ii3HABAHHS IPUPOJHOI MOBU
KOPHCTYBaviB y 4yar-00Tax 3 MOPOJIKYBAJIBHUM MITYYHUM iHTesiekToM. Ha 11iii 0cHOBI MOK/IMBa pO3poOKa Pi3HOMAHITHUX IOIATKIB Ta CepBiciB
JUISI HABYAHHS 1 IPAKTUYHOI JiSJIBHOCTI.

Kimo4oBi ci10Ba: opo/iKy BATbHIN IITYYHIH IHTEIEKT, PEKYPEHTHUIT a/IroprT™, (POPMATTI3allis 3alUTy KOPUCTYBada, 6a30Ba MOC/TiI0OBHICTD.
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PO3POBKA IIIAXOAY 10 BUIYYEHHS NAHUX JIAMBIA-TEPMIB (c. 42—-54)

0. A. Jleiinera, B. B. [lonenp, I'. M. JKoarkeBuu

OG’eKTOM JIOCTIKEHHS € MPOIeC BUTYYEHHs XapaKTePUCTHK JIMOa-TePMiB, 110 BKa3ylOTh Ha ONTUMAJIbHICTh cTparerii peayKIii Ta
iIBUIIEHHS IPOYKTUBHOCTI KOMIILJIATOPIB Ta iHTepIpeTaTopis. PO3risaanoch BUpineHHs mpobaemMu eKCTpakilii crienndivyHux 1aHux npio-
PHUTETY CTpaTeTii 3 JIAM/Ia TePMiB 3 BHKOPHCTAHHSM METO/IiB MAaITMHHOTO HaBYaHHS.

EKCTpaxilist TakuX JaHNX MPOBO/IUIIACH TIJIIXOM 3aCTOCYBaHHS BesKoi MoBHOT Moziesti Microsoft CodeBERT, 1o OyJia HaBueHa Ha BUPIIIEHHS
33124 TICYMOBYBaHHsI TIporpaMHoro Koy, Orpumani MaTpuiti eMOeuiHTiB Oy BUKOPUCTAH /ISl OTPUMAHHST BEKTOPIB cepeiHix eMOe/UIiHTiB
po3Mipy 768 Ta JIaTeHTHOTO POCTOPY PO3MipoM 8 Tuc. [lasi BUKOPUCTaHI BEKTOPH CEPEIHIX eMOEUIIHTIB /ISt IIPOBEICHHS KJIACTEPHOTO aHAI3Y 3a
noromoroio MetogiB DBSCAN Ta Hierarchical Agglomerative kmacrepusartii. Bysm Busnaveni HaitGiibin inopMaTHBHi 3MiHHI, 110 BIUIHHYJIN Ha
KJactepusattito. [lai pe3ysisraTi Kiactepusaltii Gy NOpiBHSHI 3 IPIOPUTETAMU CTPATEriii PEYKILi, 10 TIOKA3a/I0 HEMOKIIUBICTD BIUIIUTH TEPMU
3 RI mpioprrerom. OcobmMBICTIO OTPUMYBAHIX PE3Y/IBTATIB € BUKOPUCTAHHST MAIIIMHHOTO HABYAHHSI B SIKOCTI iIHCTPYMEHTY JI/IsT OTPUMAHHSI 3HAHD.

Pesynsratu kiactepusaliii mokasaau 6araTo 0OfHAKOBHMX iHMOOPMATUBHUX 3MIHHUX, [0 MOSICHIOETHCS CXOXKOK0 (HOPMOIO OTPHMYBAHUX
KJacTepiB. PesybraT MOpiBHAHHA 3HAaUeHb KJIACTepPHU3allil i3 peaabHUM MPIOPUTETOM MOSCHIOIOTHCS HEMOKJINBICTIO YiTKOTO BU3HAYECHHS
npioputery, ta 3acrocyBantsM Mozesi Microsoft CodeBERT, 1o se 6ysia HaBueHa mij aHasisz asaM6/1a TepMiB.

3aIporoHOBaHUH Ii/Xi/T MOKE 3HAWTH 3aCTOCYBAHHS Y PO3PO0II KOMITJISTOPIB Ta iHTeprpeTaTopiB GhyHKIIOHATLHUX MOB POTPAMYBaH-
HSl, JI03BOJISIIOYN AHAII3YBATH KOJI 1 BUJTYYaTH BKJIMBI IaHi IUIs ONTHMI3aIii BUKoHaHHs iporpam. OTprMani Jani MoKy Th Gy TH BUKOPHCTAH]
JUIST PO3POOKY TIPABUJI, CIIPSIMOBAHUX HA TT/IBUIICHHST ¢(DEKTUBHOCTI KOMITJIAL Ta iHTepHpeTaitil.

KiouoBi cioBa: GbyHKIiOHATbHE TTPOrpaMyBaHHsL, JSIMO/Ia YNCJIEHHST, BETHKA MOBHA MOJIENb, METO/IN HeiH(DOPMOBAHOTO HABYAHHSI.
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PO3POBKA MOZIEJII ACOIIATBHUX ITPABIJI 3 BUKOPUCTAHHAM MAIIMHHOI'O HABYAHHS J1JISA
BII3HAYEHHSA 3BIYOK KOPUCTYBAYIB COILIAJIbHUX MEPEXK (c. 35-61)

Antoni, Mahrani Arfah, Ferry Fachrizal, Okvi Nugroho

OO6’€KTOM JIOCTI/IKEHHS € 3BMYKU KOPUCTYBadiB coriabHux Mepesk. [TpobiiemMa A0CTiUKEH S OJISTae B TOMY, 110 Ha IIaT(hopMax CoIfiaibHIX
MepesK iCHy€E BesInKa KiJIbKiCTb JaHUX — Bl JaHUX 300paskeHb, TEKCTOBUX JIAHUX JI0 ayZlioZIaHIX, 1110 YCKJIQJHIOE BUSHAYEHHS MO/ieJlell NOBeiHKY,
TMEBHUX THTEPECiB Ta 3BMYOK KOPUCTYBAYiB. Y JOCITI/UKEHH] BUBYAINCS PO3PI3HEH] TEKCTOBI IaHi, OCKIJIbKI TEKCTOBI IaHi He OYJIi peTesIbHO MpoaHa-
J30BaHi 3 TOUKU 30PY CTPYKTYPU CJIiB, IO TIPUXOBYE Garato iHhopMAILii Ta yCKIAIHIOE TPOBEIEHHS AHAJII3Y ISl BU3HAYEHHSI 1a0JIOHIB Ta TOBEIIHKU
KOPHCTYBaUiB y COIIAIBHIX Mepeskax. Pe3yssraTi, OTprMani B IAHOMY JOCTIPKEHH I, TIPECTABIeH] Y BUTJIS/I aHali3y Ta MOJieJield, 10 I03BOJISTIOTH
BU3HAYUTU MOJIEJII [TOBE/IIHKM KOPUCTYBAUIB y COLIAIbHUX Mepeskax 3a JI0IOMOIOI0 aCOIiaTUBHUX [IPaBUJI Ta METO/IiB MallIMHHOTO HaByaHHA. [Tpu
3aCTOCYBaHHI METOJLY acoltialliii BAKOPUCTOBYETBCS AlPIOPHUI aITOPUTM, SIKHIA Y TIpolieci po30KBae BCi TEKCTOBI aHi Ha HabOpH eJIEMEHTIB JIJIsI BU-
3HAYEHHsI 3BIUYOK KOPUCTYBAUIB COIIATbHIX MEPEK, & B TIPOIECI MAITMHHOTO HABYAHHS BiZOYBA€THCsI MpoIiec (hopMyBaHHS MO/ JJIs IOPiBHSIHHS
pesyabraris. [Iporiec BusHaYeHHsT 3BUYOK KOPUCTYBAYIB CKJIAAETHCS 3 JIEKITIBKOX €TAlliB, TAKUX SIK OYMINEHHS IAHUX, 3MiHA HECTPYKTYPOBAHNX
JIAHKUX HA CTPYKTYPOBaHI Ta €Tall acolliaTMBHUX IIPABIJI 32 JIOIIOMOTIOIO AlIPiOPHOTO aJITOPHUTMY, 110 3aCTOCOBYETBCS JI0 JIAHUX COLATBHUX MEPEK
JUIs1 BU3HAYEHHST B3AEMO3B SI3KY MizK ctoBaMu. [1icsist 1IbOTro 3aCTOCOBYEThCS MAIITITHHE HABYAHHS, 1110 /I03BOJISIE IPOBECTH MOPIBHSIHHS Ta BUSHAYNTH
B3aEMO3B I3KH MizK cs10BaMI. Lle HOBe 10CI/PKeH ST 31 CTBOPEHHS MOJIeJTi /ISl BUSHAUeHHS TTOBE/[iHKI KOPHCTYBA4iB 3a I0TIOMOT 00 aCOI[iaTHBHIX ITpa-
BWJI T2 MAIIMHHOTO HABYAHHS, STKa MOKe OYTH BUKOPHUCTAHA JI7Ts1 BiZI0OPAsKEHHST IIO3UTUBHOI, HETATMBHOT a00 HENTPATBHOI TOBEIIHKY KOPUCTYBAUiB.

KmouoBi cioBa: 3BUYKH, TIOBEIiHKA, TEKCTOBI JIaHi, acOIliallii, MalmHHe HABYAHHS, COTHAIbHI MePexi.
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BUKOPUCTAHHS PEJIAMIMTHOTO HABYAHHA JIJI TOCALKEHHA EOEKTUBHOCTI BUKOPHUCTAHHSA
XEIITETIB Y MAMBYTHIX TEMAX TA BIZIHOCHUH 3 KOPUCTYBAYAMU B X (c. 62-68)

Ahmad Rahmatika, Al-khowarizmi, Akrim, Okvi Nugroho, Tri Andre Anu
OO0’eKTOM JIOIPKEHHSI € pesistliiiHe HaBYaHHA 3 MIX0A0M MaTeMaTHYHOTO MOJIE/TIOBAHHS Ha OCHOBI IpadOBUX 3aIUTIB /sl BABYEHHST MaliOyT-
HIX TeM i B3aeMOBiiHOCHH KOprcTyBauis. [IpobieMa B 1IbOMY JOCIIIZKEHHI TI0JIATac y BEJIMKIN i pi3HOMAHITHII KIJIBKOCTI TBITIiB, K CTBOPIOIOTHCS

TIO/IHSL, /ie KOKHE BUKOPHUCTAHHST XEIITEriB 3aBK/1 301IBIIYETHCS, 10 BIUIMBAE HA HAKOMMYEHHST TAHVIX, sIKi HEOOXiHO 0OPOGHTH VIS OTPUMAHHS
indopMaltii, OCKiIbKKM KOPUCTYBadi COIabHIX Mepek X MOKYTh B3a€MOJISTH, 1100 BIUIMBATH Ha TeHzeHIil, o6 Bupimuri mpodaemy. e Bu-




Mara€ 3aCTOCYBaHHS PEJISIIIITHOTO HaBYaHHs 3 BUKOPUCTAHHSM MaTeMaTHYHUX Mojiesieil rpadoBux 3anuTis. PesysisraTi, oTpuMani B pesyJsrari
1IBOT'O JIOCTI/IKEHHS, TIpe/icTaBIeri y popMi MO, sika MOyKe CTBOPIOBATH TIPOTHO3H MO0 MAMGYTHIX TeM 1 6aulTi CTOCYHKH KOPUCTYBAUiB Ha
OCHOBI B32€MO/Ii B COLIQIBHNX MEPEXKax i3 CTOCYHKaMK M’k 00’€KTaMK y B3a€MOIIOB SI3aHNX By3Jiax. [Ipy 3acToCyBaHH] PesAiiHOr0 HABYAHHS
3 MaTEMATHYHIMIT MOJIEJISIMU 3 BUKOPHCTAHHSIM TPahOBUX 3AITUTIB BiIOYBATUMETHCS TIPOIIEC TOCTIPKEHHST 3B'SI3KIB MK CYTHOCTSIMH, BMICTOM i
KOMYHIKAI[THUMY B3AEMOJIISIMU Bi/ITTOBI/IHO /10 BABHAYEHD i TEOPEM, SIKi OYJIH OIMCAH /IS CIIOCTEPEKEHHS 32 KOKHUM BY3JI0M. Y PeJISiHOMY Ha-
BUaHHi Oy/ie KoyKeH By30JI BIIITOBI/HO /10 BUKOPHCTOBYBAHOI CYTHOCTI, TIOTIM MaTeMaTHYHa MOJIETb 13 3armTaMu Ha rpadu 3'¢iHae Bei cyTHOCTI, 11106
copmyBatu rpad, ssKnit MOKHA BUKOPHCTOBYBATH SIK MOJIE/ID /IS IPOTHO3YBAHHs MalOyTHIX TeM i BitHOCHH Mixk KoprctyBadamu. 1le nocriken-
HS € HOBU3HOIO Y 3aCTOCYBaHHi TPadOBKX 3aMUTIB 0 MATEMATHYHUX MOJIEJEH /IS TPOTHO3YBAHHS MAGYTHIX TeM 1 3aCTOCYBAHHS PEJISI[IHHOTO
HABYAHHS 10 B3AEMOBIJHOCHH KOPUCTYBAUiB, 11106 BOHO MOIJIO 30LIBINATH iH(OPMAIIio, MOB's3aHy 3 KOMYHIKAI[€I0 B MOy THHOMY.
KiouoBi ci10Ba: B3a€MOBIZIHOCHHN 3 KOPUCTYBaYaMu, MailOyTHI TeMU, MaTeMaTHYIHI Mozes, rpadoBi 3amuTu, pessitiiine HaBYaHHsL.
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PO3POBKA AJITOPUTMY KBAHTOBOTO OBUYHMCJIEHHSI TEXHOJIOTTI MOHITOPUHTY PE3Y.JIbTATIB
HABYAHHS (c. 69-82)

Galiya Yesmagambetova, Alimbubi Aktayeva, Akky Kubigenova, Aigerim Ismukanova, Tatyana Fomichyova, Seilkhan Zhartanov,
Aidyn Daurenova

Po3riisimaeThest BIIPOBAKEHHST CUCTEMU OHJIAIH KOHTPOJIO 3 MOJKJIMBICTIO BUKOPHCTAHHSI METO/IB i MOziesiell po3misHaBaHHst 06pasis 3
BUKOPUCTAHHSAM JTOPUTMIYHUX KBAHTOBUX OOUKMCIIEHb [ POBEICHHST OHIaliH ictuTiB. Q6 €KTOM JOCTIKEHHS € METO/ 3aXUCTY B CUCTEMI
3axucty indpacTpykTypH B 0cBiTi. JloC/TiIZKEH S CIPSIMOBaHe Ha CTBOPEHHSI CHCTEMU GE3MeKH Ui 3aXUCTy TEXHOJONYHOT iHppacTpyKTypu
B OCBITI. ¥ CTaTTi 3a1PONOHOBAHO AJIBTEPHATUBHIHN MI/Xi/ 10 TTOOYA0BH CUCTEM 3aXUCTY 3 ePEKTUBHOI MOJEJUIIO PO3IIZHABAHHS 3 BUKOPUC-
TaHHSIM QJITOPUTMIYHNX KBAHTOBUX OGUNCIIEHD Y TIPOKTOPIHTOBHX TIaT(opMax. Y MbOMY MOCTIKEHHI PO3TIISIIAIOTHCS 11l POOIEMH Ta TPO-
MOHYETHCS HOBHI TMH/IXI/] /10 TeHepallii BUNIa/[KOBOT0 KpUITOrpadivHOro KJoda 3a J0IIOMOTOI0 MYJIBTUMO/A/IbHOT 6iOMETPUYHOT TEXHOJIOTI.
TIpencraBiennii METO KBAHTOBOTO aJTOPUTMY /TSI KOMIT IOTEPHOTO MOJIETIOBAHHS KBAHTOBUX MPUHITUIIB 0OPOOKI TAHNX 03BOJISIE BUBYUTH
Ta MPOAHAIZYBATH, K MPALOE CTBOPEHA MOJE/b TIEPETBOPEHHS KJIACUYHOTO 300pasKeHHs y KBaHTOBHil cTan. Lleii MeTox Takok mokasye
MOKJIMBOCTI KBAHTOBOI Teopil iHdopmaliii B inreprperariii Kiacuanux npobiem abo sk iX onTuMisyBati, Gepyydu 0 yBaru po3poOKy METO/IB
(yHKIIOHYBaHHS MOJIEJIEl 1 AITOPUTMIB /1JIst KBAHTOBUX OOUNCIIEHD, 3aXKCTY MaHUX i Ge3MeKN OHIAH-BIIE03MOB Y TIPOKTOPUHTY CHCTEMU B
ocBiTHBOMY cepeoBHIt. OcoOIMBICTH OTPUMAHNUX PE3YJILTATIB BUPAKAETHCS, HACAMIIEPE/L, Y TIOCTIHHOMY OHOBJICHHI Ta JOMOBHEHHI CHCTEM
ayTeHTH(IKAIT 3 BUKOPUCTAHHIM KBAHTOBMX OOYMCIIEHD Y PI3HUX ACIEKTAX, BKJIOYAIOUN CUCTEMY [TPOKTOPIHTY B OCBITHBOMY CEPEIOBHIII.
TIpakTnyHa 3HAYYILCTH 00YMOBJIEHA HCOOXIAHICTIO B IOTOUHI CUTYyallil IPUBEPHYTH yBary /0 iCHYI0UMX MPo0JIeM y CTPYKTYpyBaHHi ingpa-
CTPYKTYPH CUCTEMH MOHITOPUHTY B paMKax ILTAHYBAaHHSA Ta KOOPAMHAIII 3aXUCTY, THM CAMUM MTOKPAIYIOUN Pe3yJIbTaTH HABYAHHS IITIIXOM
YCYHEHHSI HEJIOMIKIB Ge3MeKn 3a TOMOMOTOI0 KBAHTOBOTO OGUMCITIOBAIBHOTO AITOPUTMY /IS PO3ITi3HABaHHS 00pasiB.

Kii0uoBi cioBa: KBaHTOBUI aJlrOPUTM, KyOiT, 3all1yTaHiCTh, TEXHOJIOTIsI PO3Ti3HaBaHHsT 00JIMYb, TIPOKTOPIHT, OCBITHE CEePeIOBHIILE.
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PO3POBKA AJITOPUTMY CTUCHEHHSA AEPOKOCMIYHUX 30BPAKEHD JIJIA IIOJAJIBIITOIO
PO3MI3SHABAHHS TA ITEHTU®IKAIIT PISHUX OB’EKTIB (c. 83-94)

Assiya Sarinova, Alexandr Neftissov, Leyla Rzayeva, Alimzhan Yessenov, Lalita Kirichenko, Ilyas Kazambayev

OO0’eKTOM JIOCTI/DKEH ST € PO3ITi3HABaHHS Ta ieHTHDIKAIlsT Pi3HUX 00’€KTIB Ha aepPOKOCMIYHUX 3HIMKax. /[Jisi BUPIIIEHHs 3a/1au CTHCHEHHST
rilepereKTpaIbHIX AaePOKOCMIYHIX 300PaKEHb 3 BTpaTaMil IPOMOHYETHCS PO3POOKA alrOPUTMY CTUCHEHHsL. B pesyuisrari 6yB pospobiieHuii airo-
PUTM CTHCHEHHST aePOKOCMIYHIX 300pakeHb IS TIOAAJIBIIOTO PO3Mi3HABAHHS Ta ieHTH(hIKAIT PisHUX 00’€KTIB 3 BUKOPUCTAHHSIM BeHBIIET-TIepe-
TBOPEHHS /11 0OPOOKK KOCMIYHNX 3HIMKIB BUCOKOTO 1 CEPEAHBOTO JI03BOJIY [IPH MOHITOPUHTY 3 CYIyTHUKIB JAUCTaHIIITHOTO 30H/yBaHH 3eMJIi,
3aCHOBAHMII HAa BUKOPHCTaHHI CTPYKTYPHUX 0COOMMBOCTEl 300pakenb 00’€KTIB. 30KpeMa, MPeICTaBIeH OPTOrOHAIBHE 1 BEHBJIET-TIePeTBOPEHHSI,
a/[alITOBaHi JUIsl CTUCHEHHSI TIMEPCIEKTPAIbHIX AePOKOCMIUHUX 300PaKeHb 3 BTPATAMI, MPEACTABJIEHUI afalTHBHUN aJIrOPUTM [MCKPETHOIO
KOCHHYCHOTO TIEPETBOPEHHST 3 MO/IAJIBIIINM KBAHTYBAHHSIM 3 PIBHEM BTPAT i CTUCHEHHSIM. 3aB/sIKU cepii eKCIIepUMEHTIB Ha TilepCreKTPaTbHIX
AePOKOCMIYHHX 3HIMKAX MOKHA BULINTH e)eKTHBHICTD 3aIIPOIIOHOBAHOTO AJITOPUTMY 3 TOYKH 30PY CTYIICHS CTUCHEHHS, & TAKOXK XapaKTePUCTUKI
MeK Hi0T0 3aCTOCOBHOCTI. BUKOpHCTaHHsT BeHBIETIB 3a0e311e4y€ IPOrPecuBHE CTUCHEHHS GITOBOTO MOTOKY, 1110 J03BOJISIE JTOCATTH CTUCHEHHsT 6e3
BTpaT 3 MiHiMaJIbHOIO BTPaTOIo iH(opMallii 3a paxyHok Mordikosaroro anropur™y Xaddmana 3i cTyrenemM cricHeH s 9, OLIbI HiXK B 2,5 pasu B
TMOPIBHSAHHI 3 ICHYIOUMMHU aJITOPUTMAMH, & 38 TTOKA3HUKOM SIKOCTI BiJTHOBJIEHNX 300PasKeHb MKOBE BiZIHOIEHHST CUTHAJI/TITyM iCTOTHO HUsKYe 32,56.

Po3pobuieHuii aropuT™ CTUCHEHHST IEMOHCTPYE e(eKTHBHICTh CBOTO 3aCTOCYBAHHS 110 HAGOPY XapaKTEPHCTUK i MePEBEPIIYE aHATOTH.
O6JracTio 3aCTOCYBaHHsI Ta YMOBAMH [TPAKTHYHOTO BUKOPUCTAHHS OTPUMAHUX PE3YJIBTATIB € MOPIBHSAHHS 3alIPOIIOHOBAHOTO AJTOPUTMY 3
pesyJbTaTaMi eKCIepPHMEeHTIB, OTPUMAHNMHI /IS YHiBepCATbHIX aJTOPUTMIB CTUCHEHHS /7SI apXiBaTOPIiB i KoMIIpecopa.

K040Bi ciioBa: BeiiBieT-nepeTBopenHs, BeiiBier-hyHKiis Xaapa, CTUCHEHHS, TIePCIEKTPAIbHI aePOKOCMIUHI 300pasKeHHS, AJITOPUTM
CTHCHEHHS, IUCTAHIIiiHe 30H/[yBaHHs.



