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In the modern world, medical data leakage has many external
and internal threats. Information systems of medical organiza-
tions are constantly subject to various types of cyber-attacks
and unauthorized penetration attempts, which leads to the pub-
lication of patient medical data online. Existing authentication
schemes using blockchain technologies in medical organization
systems ensure the integrity of medical data and secure access to
patient data. However, one of the serious reasons for unauthor-
ized access to the healthcare system is the human factor, which
manifests itself in a negligent attitude towards account security,
non-compliance with the rules and policies of information secu-
rity, and transferring to third parties personal login details to the
information system of a medical organization. This paper proposes
a solution to this problem through an improved two-step au-
thentication scheme using cloud technology and blockchain. The
combined use of cloud technologies and blockchain is a distinctive
feature of the proposed authentication scheme since it provides
two levels of protection:

1) two-step authentication, the second stage of which includes
biometrics through a mobile application. It prevents unauthorized
access to the system by third parties;

2) cloud encryption keys for decrypting medical data, which are
also accessed through the user’s biometrics. The practical part of
the paper includes the implementation of biometric login in Python
using the OpenCV library. As a result of the practical part, unique

fingerprint samples were obtained. The biometric user verification

algorithm is designed for a mobile application, which we plan to
implement in the future.

Keywords: blockchain technology, two-step authentication,
medical data security, fingerprint.
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At the moment, there are some inaccuracies in manual clas-

sification for tobacco leaf quality selection, which are influenced by
some factors, such as human fatigue or poor lighting. These cases
lead to the need for another method that is more consistent, faster
and reliable.

This research is an implementation of CNN (Convolutional
Neural Network) in the classification of fresh tobacco leaves in terms
of maturity grades. The primary objective is to develop an efficient
CNN model capable to automize the classification of tobacco leaves
into three maturity criteria: immature, mature, and old.

This methodology consists of some key factors, including color
thresholding strategies to purge the noise from the background,
Basic Image Manipulation approaches, the systemized screening of
different input sizes, and CNN models to enhance the results.

The result of this research proves that the developed CNN model
has 97.9 % accuracy achieved following 200 training sessions. The
model is trained on a dataset comprising 1,249 fresh leaf photos, with
a balanced 80:10:10 for train, validation and test ratio. However, the
study emphasizes that the CNN model has successfully supported
the tobacco leaf discrimination on a Jetson Nano Single-Board Com-
puter with a Graphic Processing Unit (GPU).

The study extends beyond the mere theoretical contribution
to practical applications in sorting “Gagang Rejeb Sidi” tobacco
leaf, the highest quality tobacco variety in South Malang, East
Java, Indonesia. Classification using a webcam as an input device
shows the fastest processing time of 203.17 ms and the maximum
is 1,363 ms.

This CNN model algorithm will be applied to a tobacco leaf
selector machine, which has a high-speed conveyor and a three-
position selector arm. The machine will be operated close to the field
in post-harvest time under uniform lighting conditions.

Overall, the result of this research is highly relevant in terms
of the short duration and accuracy for understanding the com-
modity classification. It provides a new angle toward speeding
up the classification process and improving Indonesian tobacco
quality.

Keywords: fast tobacco leaves classification, Convolutional
Neural Network, Nvidia Jetson Nano.
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The object of this study is a neural network for recognizing
handwritten digits based on the TensorFlow library using the back-
propagation algorithm.

The main problem addressed is the development of an effective
model with high recognition accuracy. Working on such a task is
important as it allows understanding how algorithms and models can
effectively work with real data and helps improve machine learning
techniques.

It has been determined that after 20 training epochs, the loss
function is 0.105, and the recognition accuracy is 0.976, compa-
rable to human recognition capability. The classification report
indicates that the model is effectively trained on training data
and demonstrates high accuracy on test data, capable of general-
izing information to new examples. Visualization of recognition
results confirms that the model correctly recognizes even poorly
written digits.

The results can be explained by the peculiarities of the model
architecture, optimal selection of hyperparameters, and successful
use of the backpropagation algorithm, which was not explicitly
specified during model training. TensorFlow provided a convenient
toolkit for implementing the neural network and optimizing its
parameters. As a result, the model has a fairly high accuracy in im-
age recognition.

A significant feature of the results is the high recognition ac-
curacy achieved through the optimal model architecture, correct
choice of hyperparameters, and effective use of the backpropagation
algorithm. Unlike models built using Keras and convolutional layers,
the research model quickly learns, which is important, and does not
compromise on accuracy. This result was made possible by the above
features of model construction.

The results could be practically applied in the field of hand-
written character recognition, especially in automated document
classification systems, in banking recognition systems, and in other
areas where the accuracy of handwritten character recognition is
essential.

Keywords: neural network, loss function, gradient descent,
neural network accuracy.
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The object of the research is the method of natural lan-
guage processing (NLP) with balanced parameters of the Best-
Match25 (BM25) algorithm to recognize and classify fake news
based on natural language processing (NLP). The unsatisfactory
accuracy and speed of existing methods for detecting fake news in
unstructured input data demanded the development of a new ap-
proach for their effective detection.

The study investigated the BM25 algorithm, methods for se-
lecting parameters k1 and b, and their impact on the algorithm’s
effectiveness in detecting fake news. It was established that precise
and detailed adjustment of these parameters is crucial in achieving
optimal accuracy and data processing speed.

The results showed that the successful selection of BM25 parame-
ters improves the model’s accuracy by up to 14 % compared to standard
term frequency — inverse document frequency (TF-IDF) calculations.
These results were made possible by experimentally tuning different
combinations of k1 and b parameters, in which the algorithm shows the
best speed indicator or the most accurate estimate of the importance of a
term in a document. Balanced values of k1 and b parameters were iden-
tified, leading to the algorithm’s optimal speed and accuracy in assessing
word importance considering the input data’s peculiarities.

The balanced setting of the BM25 algorithm parameters ex-
plains the obtained results. They can be used for automated recogni-
tion and analysis of news and information on social media based on
natural language processing. However, in practice, the effectiveness
of the set of parameters depends on linguistic variations, content,
and the theme within new input data sets.

Keywords: BestMatch25, term frequency — inverse document
frequency, natural language processing, fake news.
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The design and analysis of the effectiveness of modern integrated
information protection systems (ITPS) is complicated by the influ-
ence of the designer’s subjective decisions regarding methods and
means of protection, the need to determine the quality criteria for
the functioning of the designed objects. The work is aimed at im-
proving the technology of automated design of ITPS by determining
the quality of projects. When creating a database (DB) of objects
with such “qualitative” performance indicators of information pro-
tection systems, it is possible to compare existing and new protec-
tion objects and to adjust the protection projects of existing objects.
Moreover, the ontological properties of active and threat-resistant
objects are taken into account.

To illustrate the use of the methodology for determining and com-
paring the quality of projects, an example of comparing the quality of
projects obtained in different ways is given. One way currently operat-
ing involves the use of expert evaluation of the quality of protection
projects for existing facilities. The second way is intended for objects
defined as objects of protection of the general structure (OPGS) and
involves a principally objective assessment of design quality using
known quality diagrams and control of Ishikawa and Pareto design
consequences. As a result of the given example, it was determined that
the quality of projects according to quality diagrams and control of
design consequences should increase by more than two times.

The proposed method of comparing the quality of information
protection projects for different objects or different protection proj-
ects of one object allows to improve the process of creating informa-
tion protection projects. At the same time, it is possible to exclude
the human controller from the process of determining the reliability
of object protection. It also allows you to automate the design pro-
cess, reduce the time and cost of design costs.

Keywords: information security, quality of projects, security of
protection objects, comparison of the quality of information protec-
tion projects.
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The object of this study is the process of implementation of
control measures with the help of distance learning technologies for
students of technical specialties. The problem of the application of
information and communication technologies for the effective imple-
mentation of final control during distance learning has been studied.
An authentic algorithm for creating a test on the Moodle platform
has been developed. The proposed algorithm is based on the use of
the classical structure of the ticket, which allows implementing an
approach to final control that is closest to the traditional one. This is
important for assessing the acquired practical students competences
of engineering specialties since for them the control measure may
include a combination of textual, graphic, and computational tasks.
The application of the algorithm in practice allows one to improve
the quality of the final assessment by ensuring equal conditions
for students, attracting the optimal set of tools for this, as well as
identifying the student and thus ensuring the transparency of the
control measure.

Verification of the developed algorithm during the quarantine
period sessions at the Faculty of Transport Construction of the

National Transport University demonstrated a better adaptability
of students to conduct control measures in remote form. This is
confirmed by an increase in quality (from 1.16 % to 6.8 %) and
success (to 7.4 %) rates among students, as well as a high level of
student satisfaction in 2022 with the effectiveness of online learn-
ing, which was determined through an anonymous questionnaire.
Promising steps regarding the use of the algorithm in the final
evaluation are the development of measures for the implementa-
tion of automated recognition of the emotional status of students.

Keywords: distance learning, control measures, systems LMS,
Moodle, algorithm for creating an exam.
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The object of the research is the technology of constructing a
computer ontology (CO) for electronic textbooks of the subject
area (KSA). As an example, the industry is considered-information
and communication technologies (ICT) and the topic “databases”.

The subject of the study are models and methods of automated
construction of a CO of the KSA.

The methodology of modification of CO in the field of ICT is
proposed by introducing into the formal computer ontology a de-
scription of the technologies of the learning process for secondary
schools or extracurricular institutions, as well as for professional
retraining of specialists, which allows preserving and reusing the col-
lective experience of learning in an educational institution.

The proposed solution differs from the existing ones in that
the system of ontologized design of electronic courses (SODEC).
It allows to automate the development of electronic courses (EC)
and/or electronic textbooks (ET), reduces the cost and time of
preparing ET, ensures compliance of EC with the current state in
the field of ICT. As an example, the design section of ET for the
topic “databases” is considered. The proposed solution allows to
accumulate personal materials of the teacher and contributes to the
rapid updating of the content and content of ET, if necessary. It is
concluded that for more effective use of the proposed methodology,
it is necessary to develop a similar SODEC, taking into account the
language of description of CO — OWL, which will allow to accumu-
late collective experience in the methods of submitting material to
teachers of educational institutions or extracurricular institutions,
as well as during professional retraining of specialists.

Keywords: computer ontology, electronic textbooks, ontology
description language, genetic algorithm.
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MIJIBUIEHHA BE3NEKU MEJAUYHUX JAHUX: JIBOETAIIHA CXEMA ABTEHTHU®IKAIII 3 BAKOPUCTAHHAM
XMAPHUX TEXHOJIOTTIA I BJIOKYEITHA (c. 6-16)

Olga Ussatova, Shakirt Makilenov, Arshidinova Mukaddas, Saule Amanzholova, Yenlik Begimbayeva, Nikita Ussatov

V cyyacHoMy CBIiTi BUTIK MEANYHUX JaHUX Ma€ OGaraTo 30BHIIIHIX 1 BHYTpilHIX 3arpos. Irndopmaiiini cucreMu MeAdHIX opraHisariiii mo-
CTIHO 3a3HAIOTH PI3HOTO POy KibepaTak i CIIpo6 HECAHKITIOHOBAHOTO TTPOHMKHEHHSI, TII0 TPU3BOINTD 0 My TiKaIlii MeIMYHIX JaHNX MAIl€HTIB
B Mepeki. [cayioui cxemu aBrenTriKaIlii 3 BAKOPUCTAHHAM TEXHOJIOTIH GIOKYEH B cucTeMax MeAMYHNUX OpraHisailiii 3a0e31euyiorh 1iIiCHICTh
MEIMYHKX JTAHNX 1 Oe3MeYHuil I0CTYI 10 AaHuX narfienTis. OHAK OHIEIO 3 CepIo3HUX MPUYNH HECAHKITIOHOBAHOTO IOCTYILY 10 CHCTEMH OXOPO-
HI 37I0POB’Sl € JIOACHKIUIA (haKTOP, KUl POSIBISIETLCS Y HEAOANIOMY CTaBJIeHHI /10 Ge3rekn 00JIKOBHX 3aIiCiB, HeJIOTPUMAHHI IPABKJI i TIOJITUK
inopmartiitnoi Gesrexn, mepenadi TpeTiM 0cobamM 0COGUCTHX AAHUX IS BXOY B iH(OPMAITiiHY CHCTEMY MeIMYHOI OpraHizarii. ¥ 1iii crarti mpo-
MOHYETHCSI BUPIIIEHHS 1€l PoOIeMH 3a I0MOMOTOI0 BIOCKOHAJIEHOT IBOETAITHOI CXeMHU aBTeHTH(DIKAIli 3 BUKOPUCTAHHAM XMapPHUX TeXHOJIOTIH i
Ga1okueiiny. BiZiMiHHOIO PHCOIO 3aIIPOIIOHOBAHOI cXeMH ay TeHTHMIKAILIT € IOEAHAHHST XMAPHUX TEXHOJIOTTH 1 6JI0KUeiiHy, OCKLIbKI BoHa 3a0e31iedye
J[Ba PiBHI 3aXWCTY:

1) mBoetanHa ayreHTUdIKAIliS, IPYTUIA €TAIl SIKOT BKIIOYAE OIOMETPIt0 Yepe3 MOOLIbHMUIA ToAaTOK. 3armobiraé HeCaHKIIOHOBAHOMY JIOCTYILY /10
CHCTEMHU CTOPOHHIX 0Cib;

2) xMapHi Kol mudpyBaHHs 1711 PO3IUMPOBKU MEUYHKX JAHUX, AOCTYIT 10 SIKUX TAKOXK 3IHCHIOEThCS yepe3 GloMeTpUYHi JaHi KOPUCTY-
Bayva. [IpakTryna yacTHHa CTAaTTI BKJIIOYAE peaizaliiio 6Giomerpranoro Bxoay B Python 3a goromoroio 6i6miorekn OpenCV. 3a pesyJisratamu pax-
TUYHOT YACTHHU OTPUMAHO YHIKaJIbHI 3pa3Ku BiZIOUTKIB MasibiliB. AaropurM 6ioMeTpuyHOi Beprdikaliii KopuceTyBada po3poOJeHHit Jist MOGLIBHOTO
TIOZIATKY, SIKMIT TUIAHYETHCST PEATi3yBaTh B MOy THHOMY.

Kumo4osi ciioBa: TexHosorist 60Kk4eiin, aBoeranta aprenTudikaitis, Gesrneka MeMYHNX JaHKX, aBTeHTr(IKAIlis 3a BIAOKTKAMU TAIbILIB.
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BU3HAYEHHS I'TTIEPIIAPAMETPIB CNN JIJISI KITACUMIKAIIT IKOCTI TIOTIOHOBOTO JINCTS HA KOMIT'IOTEPI
NVIDIA JETSON NANO (c. 17-24)

Budhy Setiawan, Indrazno Siradjuddin, Arwin Datumaya Wahyudi Sumari, Widjanarko, Eka Mandayatma, David Fydo Putradi

Ha manmii MOMEHT CIIOCTEPITaloThest esIKi HETOYHOCTI TIPU PyYHiil Kaacudikaltil 1y Bigbopy TIOTIOHOBOTO JICTST 32 SKICTIO, IO 3yMOBJIEH]
TakuMu (aKTOPaMu, SIK BTOMA JIOAUHK ab0 ToraHe ocBiT/ieHHs. [le TPU3BOANTD 0 HEOOXIMHOCTI BUKOPUCTAHHS IHIIOTO, OLIBII TOCITII0BHOTO,
MIBUIKOTO Ta HAIITHOTO METO/TY.

Jlane nocizpkenns € peasizatiero CNN (3ropTkoBoi HeltpoHHOI Mepeski) /1tst Kiracudikaltii CBIXKOTO TIOTIOHOBOTO JIMCTSI 32 CTYTIEHEM 3PiJIOCTi.
OcHOBHOIO MeTOT0 € po3pobka edekTunrol Mozesi CNN, 1110 103BOJISIE aBTOMATH3YBaTH KIaCH(DIKAIIO TIOTIOHOBOTO JICTS 32 TPhOMa KPUTEPIsIMU
3pinocTi: He3plu, 3pisi Ta crapi.

st MeTOOTOTIST CKITA/IAETHCS 3 KITBKOX KITIOUOBUX (DaKTOPiB, BKIIOYAIOYH CTPATETii BUSHAYEHHS KOJIIPHOTO MOPOTY JIUIsT BUIATIEHHS (DOHOBOTO
LIyMY, 6a30Bi 1AX0AM 10 06POOKK 300paske b, CHCTEMATU30BAHNI CKPUHIHT PI3HUX PO3MIpIB BXiAHKUX AanuX Ta Mozeeii CNN zuist 1oKpaiieHHst
Ppe3yJIBTaTIB.

PesyJibrar I0CTiKEHHST J0BOAUTS, 1110 Ticsst 200 ceaHciB HaBuaHHs TOUHICTh pospobuenoi mogeni CNN cranosuts 97,9 %. Mozenb HaBueHa
Ha Habopi JaHux, 1o MictuTb 1249 dororpadiii cBizkoro smcts, i3 36anancoBanuM crisigromentsam 80:10:10 st HaBYaIBHUX, MEPEBIPOYHUX Ta
TECTOBUX JIAHUX. Y JOCJI/DKEHHI HATOJIONIYEThCs, 1110 Moziesib CNN yCHillHO HATPUMYE PO3II3HABAHHS TIOTIOHOBOTO JIUCTSI HA OJHOIIATHOMY
xomiT1oTepi Jetson Nano 3 rpacdiunnm nporiecopom (GPU).

JlocijpkeH ST BUXO/IUTD 32 PAMKH IIPOCTOTO TEOPETUYHOTO BHECKY B IIPAKTUYHE 3aCTOCYBAHHS [IPU COPTYBAHHI TIOTIOHOBOTO Jicta Gagang
Rejeb Sidi, copry TioTiony naitsuiioi sikocti B IliBaernomy Masanry, Cxinna SBa, Tnponesis. Kimacndikarttist 3 BuKoprctaHHsM Beh-KaMepy B sIKOCTI
HPKUCTPOIO BBEAEHHS MOKa3ye HaimBuaimii yac 06podku 203,17 mc, a Makcumasibamii — 1363 mc.

Januii asropurm Mozesti CNN Gyzie 3acTocoBanmil y arapari ist Bilbopy TIOTIOHOBOTO JIMCTS, 110 MA€ BUCOKOIIBU/IKICHIIT KOHBEED Ta TPHIIO-
BUIIIHHUI CeIeKTOPHUIT BasKiJib. Ariapat Oy/e eKCIyaTyBaTuest oGN3y T10JIs1 Y THCIA30upaIbHAil Yac pu PiBHOMIPHOMY OCBITJIEHHI.

B 1minmomy, pesysisrat 1aHOTO AOCTIZPKEHHS y>Ke BOKJINBUI 3 TOUKN 30pY HIBUAKOCTI 1 TOYHOCTI /711 pO3yMiHHS TOBapHOi kiacudikariii. Ile Biz-
KPUBAE HOBUII MOTJISAL HA IPUCKOPEHHST TIPOTIeCy Kacudikarii Ta TTOKpaIeHHs SIKOCTi iH0He311ChKOTO TIOTIOHY.

Kiouosi coBa: misuka Kiacugikariist TIOTIOHOBOTO JIMCTSI, 3TOPTKOBA HEHPOHHA Mepeska, Nvidia Jetson Nano.
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PO3POBKA HEMIPOHHOI MEPEJKI JIJISI PO3III3HABAHHSA PYKOIIUCHUX IU®P HA BA31 BIBJIIOTEKH
TENSORFLOW 3A AJITOPUTMOM 3BOPOTHOTO IIOIIMPEHHS IIOMIJIKU (c. 25-32)

T. O. DinimonHora, I'. T. Camoiinenko, A. B. CeniBanoga, 10. 0. IOpuenko, O. M. Ilapaumak
OO6’e€KTOM JIOCIIIZKEHH ST PO3ITI3HABAHHS PYKOMICHIX 1P 3 BUKOpUCTaHHsaM MexaHismi TensorFlow. [osioBHa ipobiiema, 1o BUPIIIy€eThCst, —

Po3pobKa eeKTUBHOT MOJIe/Ii 3 BUCOKOIO TOUHICTIO po3iisHaBatHst. Po6GoTa Hajl TaKoIO 3a/[aueio BKJINBa, OCKLIBKU JI03BOJISIE PO3YMITH, SIK JITO-
PUTME Ta MOJIEJTi MOXKYTh eheKTUBHO [PAIIOBATH 3 PEAIbHUMI JAHUMH, T IONIOMATAE BIOCKOHATIOBATH TEXHIKN MAITMHHOTO HABYAHHSI.



Beranosiieno, o micsist 20 ernox HaByanHst yHKiiist Brpar cranosuth 0.105, a TounicTs posiisHaBants ctaHoBUTh 0.976, 1110 MOKHA MOPIBHATH
31 37IATHICTIO PO3MIi3HABAHHS JIOANHN. 3 KIacuDiKaIiifnoro 3BiTy BUTIKa€, MO MO/iesb e(heKTUBHO HaBYeHa Ha HABYATIBHUX JAHNX i IeMOHCTPYE
BHCOKY TOYHICTb Ha JIAHUX TECTYBAHHS, 3/[aTHA y3arajbHIOBaTH iH(GOPMAIIiI0 HA HOBUX NPHKJIa/ax. Bisyasisaltis pesyssraTi po3iisHaBaHHS Iij1-
TBEPJIKYE, 110 MOJIEIb TIPABUIILHO PO3ITI3HAE HABITH HEWITKO HAMMCAHI II(PH.

OrpuMaHi pesyJIbraTi MoKy Th OYTH TIOSICHEH] 0COOUBICTIO apXiTEKTyPU MOJIE], ONITUMAIBHUM ITi60POM TillePIapaMeTpiB, YCIIHIM BUKO-
PHUCTAHSAM JTOPUTMY 3BOPOTHOTO TOIIHPEHHST TOMIJIKH, IO He OYB MPOTICAHIH SBHO, i ac TperyBartist Mozerni. TensorFlow namas spyarmmii
300paskeHb.

BasxkmBoio 0coO/IMBICTIO OTPUMAHUX PE3YJIBTATIB € BUCOKA TOYHICTh PO3II3HABAHHSA, OTPUMaHA 3aBAAKN ONTUMAIbHINA apXiTeKTypi Mojel,
MPaBIIIBHOMY BHOOPY TirlepriapaMeTpiB Ta eheKTHBHOMY BUKOPHCTAHHIO aJITOPUTMY 3BOPOTHOTO MOMMpeHHs moMuky. Ha Biaminy Bix Mozereit,
oGy I0BaHIX 3 BUKOpHCTaHHsIM Keras i 3ropTKOBHX IIapiB, MOZIEIb OCJIIIKEHHS HIBHIKO HABYAETHCS, 110 € BAKIIMBIM, i HE TIOCTYIIAETHCS TOUHIC-
T10. [Teif pe3yIbTaT CcTaB MOKJIMBUM 3aBISKH MEPETIYeHIM BUIIE 0COOTMBOCTSIM MOOYIOBU MOJEI.

OrpuMaHi pe3yJIsTaTé MOXKYTh 3HATH MPAKTUYHE BIUKOPKHCTAHHS B 00JIACTi PO3II3HABAHHS PYKOMCHUX CHMBOJIB, 30KpEMa y CHUCTEMAX
aBTOMATM30BaHOl Kaacudikallil TOKyMEHTIB, B cucTeMax OaHKiBCHKOTO PO3II3HABaHHA Ta B IHIINX chepax, e BaKJIMBa TOUHICTh PO3Ii3HABAHHS
PYKOINCHUX 3HAKIB.

Kmouogi cioBa: HeiiporHa Mepeska, (DYHKITisE BTPAT, IP/UEHTHIHN CITyCK, TOUYHICTh HEFIPOHHOI Mepeski.
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PO3IMI3HABAHHAI ®ENKOBUX HOBUH HA OCHOBI OBPOBKH IIPUPOIHOI MOBH 3A JIOIIOMOT' 01O
AJITOPUTMY BM25 31 3BBAJTAHCOBAHUMU TAPAMETPAMMU (c. 33-40)

JI. . Mimenko, I. A. Kiumenko

O6’exroM nocTipKeH s € MeTofi 00poOKu rpupozHoi Mosu (NLP) 3i 36anancoBanivu napamerpamu anropurmy BestMatch25 (BM25) st
posriizHaBanHst Ta Kaacuikariii (heikoBUX HOBUH Ha 0CHOBI 00poOku mprpozHoi MoBu (NLP). HesanoBisibHuii piBeHb TOYHOCTI Ta MIBU/KOCTI Ha-
SIBHUX METOJIiB PO3ITi3HaBaHHs (heiiKOBUX HOBHH /ISl HECTPYKTYPOBAHKX BXIJHUX JAHUX BHMAraB PO3POOKH HOBOTO X0y s iX e(heKTUBHOIO
BUSABJICHHS.

¥V xozi pobortu gocaimkeno aaropury BM25 ta crioco6u miadopy napamerpis k1 ta b, a Takos X BIUIMBY Ha eheKTHUBHICTD aJIFOPUTMY Y BH-
siBJieHHi (heiiKoBNX HOBUH. BeTaHOBIIEHO, 1110 TOYHE Ta /IeTaTbHe KOPUTYBAHHS IIMX [TAPAMETPIB Bi/Iirpa€ BaXKIIMBY POJIb Y IOCSTHEHHI ONTUMATBHIX
MOKA3HKKIB TOYHOCTI Ta NIBUAKOCTI 0OPOOKH BXIZHUX aHHX.

PesyJsrati IOKazasm, 1Mo BAAIHi miabip mapamerpis BM25 103Bos1si€ TOKpAIITH TOYHICTS Mozierti 10 14 %, HOpIBHSIHO i3 cTaHmapTHIM 00-
PaxyHKOM 3HAUEHHST 4YaCTOTa TepMiHy — 3BopoTHa yacTtoTa okymenta (TF-IDF). 11i peaysbsraTu cTaim MOKITMBUME 3aB/STKU €KCIIEPUMEHTATBHOMY
HAJIAITYBaHHIO PI3sHNX KOMOiHattiii mapametpis k1 i b, 1pu skux anroput nmokasye Haiikparuii moKasHUK MBUAKOCTI a00 HARGLIBIT TOYHY OIHKY
BasKJIMBOCTI TEPMiHy B I0KyMeHTi. Takox Baasiocs migiGpary taki s6anarcoBani snaderns napamerpis k1 ib, 3 skumu pesysisraT podoTH airopur-
My HaOyBaIOTh HAHONTUMAJIBHIIINX OKA3HUKIB MIBUAKOCTI T2 TOYHOCT] OIIHKM BKJINBOCTI CJIB i3 ypaxyBaHHIM 0COOIMBOCTEH BXIIHNUX JTAHUX.

OTtpuMani pesyJbraTi TOSICHIOIOTHCsT 30a/IAaHCOBAHNM HAJIAIITYBAHHSM MapaMeTpiB ajiroputmy BM25. Bonu MoxyTh OyTH BUKOPHCTAHI JJist
aBTOMATH30BAHOTO PO3ITI3HABAHHST Il aHAII3Y HOBKH, iH(OPMAITIl B COIIA/IBHUX MEPEsKaX, 6a3younch Ha 00po0iti mpupoaHoi Mosu. [1poTe, Ha mpak-
THI epeKTUBHICTh HaGOPY MapaMeTpiB 3aIeKUTh Bijl 3aMiHI MOBHUX 0COOJIMBOCTE, JIHTBICTHYHOTO HATIOBHEHHsI Ta TEMATHKK Y HOBHMX BXIJAHUX
JIAHKX.

Kimouosi cioa: BestMatch25, yactora TepMminy — 3B0poTHa YacToTa I0KYMEHTa, 06pOOKa MPUPOIHOT MOBH, (hDeHKH.
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BU3HAYEHHS SIKICHUX [TOKA3HUKIB I[IPOEKTIB 3AXUCTY IHOOPMAILII OB €KTIB IHOOPMAIIITHOT
JUSIIBHOCTI (c. 41-49)

B. M. Jlynenxko, /I. O. IIporonos

TIpoekTyBanHs Ta aHasi3 eeKTHBHOCTI POOOTH CydacHUX KOMILIeKcHuX cucteM 3axucty indopmari (KC3I) yekIagHIOETbes BHACTIIOK
BILUIMBY Cy0'€KTHBHUX PillleHb MPOEKTYBATLHUKA 1010 METO/IB Ta 3ac00iB 3aXUCTY, HCOOXIAHOCTI BUBHAYEHHST KPUTEPIiB AKOCTI (DYHKIIOHYBAHHS
CrpoeKToBaHuX 00'ekTiB. PofoTa CrpsiMoBaHa Ha BIOCKOHAJIEHHS TexHOJIOrT aBromMaTnsoBanoro npoektysaiis KC3I 3a paxyHOK BU3HAYCHHSI
stkoci ipoekTiB. [Tpu croperni 6asu ganux (B/]) 06'eKTiB 3 TAKUMU <SIKICHUMU» TIOKa3HUKaMU (DYHKI[IOHYBaHHsI cicTeM iHpOpMAIiiiHOro 3axuc-
Ty MOKJIMBUM € MOPIBHSIHHS ByKe ICHYIOUMX | HOBUX 00'€KTIB 3aX1CTy Ta KOPETyBaHHS IIPOEKTIB 3aXUCTy Aiounx 00 ekTiB. [[puaoMy BpaxoByOThCS
OHTOJIOTIYHI BAACTHBOCTI IOYMX Ta CTIKKX /10 3arpo3 00'€KTiB.

[l imocTpartii BUKOPUCTaHHS METOANKY BU3HAYCHHS 1 TIOPIBHAHHS SIKOCTI ITPOEKTIB HABOJIUTHCS IIPUKJIA]] TOPIBHSAHHS SIKOCTI IIPOCKTIB, SIKI
OTPUMYIOTBCSI PisHIMIE TTTsixamit. OIH MIISTX, JI0YNi Hapasi, meperbdadae BUKOPUCTAHHST €KCIIEPTHOTO O HIOBAHHST STKOCT] TIPOEKTIB 3aXUCTY /IS
icHytounx Hapasi 06'ekTiB. JIpyruil muIsx pusHaueHnii 17151 00 €KTIB BU3HAYEHNX sIK 00'eKkTn 3axucty 3araaboi crpykrypu (033C) i nepenbavae
MIPUHIUTIOBO 00'€KTUBHE OIIHIOBAHHS SIKOCTI TPOEKTYBAHHsI 3 BAKOPUCTAHHIM BiJIOMHX JiiarpaM SIKOCTI i KOHTPOJIIO HACJIiZIKIB TIPOEKTyBarHs [1ia-
kaBu Ta Ilapero. B pe3ysisrati HaBeieHOro IPUKJIATY BU3HAUCHO, 110 SIKICTD IIPOEKTIB 3TI/IHO AlarpaM sIKOCTI 1 KOHTPOJIIO HACII/IKIB IPOEKTYBAHHS
Mag€ 3poCTH B OLJIBIIT HIK JIBA PasiL.

3arnpornoHoBaHa METOINKA MOPIBHSAHHST IKOCTI IIPOEKTIB 3aXUCTY iH(POPMAILi 1UIst pisHUX 06’€KTIB a00 PISHUX MPOEKTIB 3aXKCTY OIHOTO 00'€KTA
JIO3BOJISIE BIOCKOHAJIMTH TIPOTIEC CTBOPEHHS MPOEKTIB iHdopmariiinoro saxucty. [Ipn oMy MOXKINBIM € BUKITIOYEHHS JIOANHA-KOHTPOJIEpa 3
Mpoliecy BU3HAYEHHsT HaAiliHOCTI 3axucTy 00’ekTiB. Lle 103BOJISIE TAKOK aBTOMATH3YBATH TIPOIIEC MPOEKTYBAHHs, SMEHIIUTH Yac i BapTiCTh BUTpaT

TIPU HPOEKTYBAHHI.
Kumou4osi cioBa: indopmariiiina Gesneka, AKiCTb POEKTIB, 3aXUIIEHICTb 06 €KTIB 3aXKUCTY, OPIBHSHHSA KOCTI IIPOEKTIB
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PO3POBKA IIIXO/IY /10 BUKOPUCTAHHS TEXHOJIOTTIT IMCTAHIUIIHOTO HABYAHHS ITPU 3/{IiICHEHHI
KOHTPOJIBHUX 3AXO/IIB JI/ISI CTYJIEHTIB TEXHIYHUX CHEIIAJIBHOCTEIA (c. 49-58)

A. M. Xapuenko, B. M. ITuGymbcbkuii, C. B. Ko6acenko, B. B. Cimonenko, M. I. KonGacin

OO6’eKT MOCIKEHH ST — TIPOIEC 3AIHCHEHH KOHTPOJIbHUX 3aXO0/IiB 32 JI0MOMOTOIO TEXHOJIOTIi AUCTAHIIIIHOrO HaBYaHHS CTYACHTIB TeXHIYHIX
crierfianbHoCTel. Jloc/mipKeHo mpodJaeMaTiKy 3acToCyBaHHS iH(OPMAIHHO-KOMYHIKAI[IITHUX TEXHOJIOT /ISt eheKTHBHOTO 3/HCHEHHST MTICYMKO-
BOTO KOHTPOJIIO T1i/] YaC IUCTAHIIHHOTO HaBYaHHs1. Po3po6JIeHO aBTOPCHKUIT A/IFOPITM CTBOPEHHST KOHTPOJIBHOTO 3ax0ty Ha miatdopmi Moodle. 3a-
TIPOTIOHOBAHMIT ANTOPUTM Ga3yEThCsl Ha BAKOPUCTAHHI KJTACHYHOI CTPYKTYPH GLIETa, 110 03BOJISIE PeaTidyBaTH Ii/IXiJ 0 MiICYMKOBOTO KOHTPOJIIO,
HaRGLIbII HabVsKeHMiT 10 Tpaauitiiinoro. Ile BaskIMBO /1/Ist OIiHIOBaHHS HAOYTHX MPAKTHYHAX KOMIIETEHIIH BUITYCKHUKIB IH/KEHEePHUX CIIeiab-
HOCTel, OCKIITBKY JIJTT HIX KOHTPOJBHIHN 3aXi/l MOKe BKIIOYATH MOEHAHHS TEKCTOBUX, Ipa(ivHIX Ta OGUMCTIOBATTBHIX 3aBIaHb, 3aCTOCYBAHHS aJl-
TOPUTMY HA [IPAKTHII J03BOJISIE M IBHIIUTHU SIKICTb ITiICYMKOBOTO OI[IHIOBAHHS IIUISIXOM 3a0€31I€4eHHsT PIBHIX YMOB JIJIsI CTY/I€HTIB, 3A/IyYeHHS JUIst
1[HOTO ONITUMATIBHOTO HAOOPY 3aCO0IB. A TAKOJK I1€ IACTh 3MOTY iIeHTU(IKYBATH YUHS | TAKIM YMHOM 3a0€31eYNTH PO30PICTh KOHTPOIBHOTO 3aXO07LY.

Anpobaitist po3pobJIEHOro aJropuTMY T Yac ceciii B nepiozt KapaHTuiy Ha (hakysisreTi TpaHcriopTHoro OyaiBauirTBa HartionaibHoro tpancopt-
HOTO YHIBEPCUTETY MOKa3a/Ia KPAIILy afalTalliiiHy 37i0HICTb CTYAEHTIB 10 IIPOBEICHHS KOHTPOJIHIX 3aXO0/B Y ANCTaHIiiHii dopmi. Lle mixrBepmxero
36LIbIITEHHSIM TIOKa3HUKIB sikocTi (Bix 1,16 % mo 6,8 %) ta ycmimmocti (110 7,4 %) y CTyZIEHTIB, & TAKOK BUCOKUM PIBHEM 3aJI0BOJIEHOCTI CTYIEHTIB Y
2022 potti eheKTUBHICTIO OHIAITH HABYAHHSI, 110 OYJI0 BUSHAYEHO HIJIIXOM AHOHIMHOTO aHKeTyBaHHsL. [IepCIeKTMBHUMEI KPOKAMU I0/I0 BAKOPUCTAHHS
AJITOPUTMY TIPH THACYMKOBOMY OIIHIOBaHHI € po3poOKa 3aX0/IiB 3 BIPOBA/IKEHHsT aBTOMATH30BAHOIO PO3II3HABAHHS €MOIIIIHOrO CTaHy CTY/IEHTIB.

Kumouosi cioBa: ancraHiiiine HaBYUaHHST, KOHTPOJIbHI 3axo/u, cuctemu LMS, Moodle, aropurs cTBOpEHHsE €K3aMeHy.
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MOJIUMIKAIIA OHTOJIOTT! 3 BUKOPUCTAHHAM INEPCOHAJIBHIUX MATEPIAJIIB BUUTEJA /11
MIJIBUIEHHA CTYIIEHS ABTOMATH3AIII IIATOTOBKU EK (c. 59-66)

Nazym Sabitova, Yuri Tikhonov, Valerii Lakhno, Rozamgul Nyazova, Bibigul Razakhova, Sholpan Zholdasova, Tleugaisha Ospanova,
Lidiya Taimuratova

OG'ekTOM J0CTKEeHHs € TexHoI1orist oGy nosu komir lotepuoi ontosorii (KO) enexrponnux miapyunukis npeamertoi ramysi (KIIT). Sk npu-
KJIaJL PO3IJISTHYTO raty3b — iHdopMaitiiino-komyHikariitni Texnonorii (IKT) ta remy «6asu ganux».

TIpeveToM OCTIPKEHHS € MOJIEI Ta MeTO/M aBToMarnzoBaroro modyxosn KO KIIT.

3amnpornionoBano metonosoriio Moaudikaiii KO y cdepi IKT nusixom BBemeHHsT y (hopMasibHy KOMITIOTEPHY OHTOJIOTIIO OIICY TEXHOJIOTIi
TIpOIleCcy HaBYAHHS JIJIST 3araIbHOOCBITHIX IIKIJT UM MO3AMIKIIBHIX 3aKJIQ/IB, @ TAKOXK 71T IPoeciitHOl MepeliIrOTOBKY CIIEIiaIiCTIB, 110 103BOJISIE
36€eperTu Ta TIOBTOPHO BUKOPUCTOBYBATH KOJIEKTUBHHUIT IOCBI/I HABYAHHSI B OCBITHHOMY 3aKJIAJI.

[IporonoBate pitieHHsT BiPI3HSAETHCS B/l ICHYIOUHX THM, 110 CUCTEMa OHTOJIOTI30BaHOTO TIpoeKTyBaHHs esekTporHix Kypcis (COIIEK) yo-
3BOJIsSIE aBTOMATU3YBaTH po3poOKy esekTponnux Kypeis (EK) ta/a6o enekrponnnx niapyunvkis (EIT), ckopouye Bapricts i yac migrorosku EII,
3abesneuye Binnosinnicts EK cyuacomy crany y cdepi IKT. Sk npukian posristHyTo poszia npoektysants EIT s Temu «Gasu [aHux». 3ampo-
TIOHOBAHe PIlleHHsT I03BOJISIE HAKOMITIYBATH OCOOMCTI MaTepiaii BUKJIAIaYa Ta CIPHSIE IMBUAKOMY OHOBJIEHHIO 3MicTy Ta 3micty EII, sikmio 1e
HeoOXiIHO. 3p06JIeHO BICHOBOK, 11O /st OL/IbIl e(heKTUBHOTO BUKOPUCTAHHS 3aIIPOIIOHOBAHOI METOMKH HeoOXiHO po3pobutn noniGanit COTTEK
3 ypaxyBanusM MoBu orrcy KO — OWL, 1110 103B0/MTh HAKOTMYUTH KOJIEKTUBHUN TOCBI/T Y METOIUII MOfIaui MaTepialy BYNTEIISIM HABYATBHUX
3aKJIA/IAX YU MO3AMKIIBHUX 3aKJIa/IaX, a TAKOJXK ITi/1 Yac mpodeciiiHol MeperiroTOBKY CIeTialicTiB.
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