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Along with the widespread use of digital images, an urgent
scientific and applied issue arose regarding the need to reduce the
volume of video information provided it is confidential and reliable.
To resolve this issue, cryptocompression coding methods could be
used. However, there is no method that summarizes all processing
steps. This paper reports the development of a conceptual method
for the cryptocompression coding of images on a differentiated basis
without loss of information quality. It involves a three-stage technol-
ogy for the generation of cryptocompression codograms. The first two
cascades provide for the generation of code structures for information
components while ensuring their confidentiality and key elements as a
service component. On the third cascade of processing, it is proposed
to manage the confidentiality of the service component. The code
values for the information components of nondeterministic length are
derived out on the basis of a non-deterministic number of elements of
the source video data in a reduced dynamic range. The generation of
service data is proposed to be organized in blocks of initial images with
a dimension of 16x16 elements. The method ensures a decrease in the
volume of source images during the generation of cryptocompression
codograms, by 1.14—1.58 times (12—37 %), depending on the degree of
their saturation. This is 12.7-23.4 % better than TIFF technology and
is 9.6-17.9 % better than PNG technology. The volume of the service
component of cryptocompression codograms is 1.563 % of the volume
of the source video data or no more than 2.5 % of the total code stream.
That reduces the amount of data for encryption by up to 40 times
compared to TIFF and PNG technologies. The devised method does
not introduce errors into the data in the coding process and refers to
methods without loss of information quality.

Keywords: cryptocompression, coding, information protection,
floating scheme, differentiated basis, service component.
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Identifying and categorizing contours in images is important in
many areas of computer vision. Examples include such operational tasks
solved by using unmanned aerial vehicles as dynamic monitoring of the
condition of transport infrastructure, in particular road markings.

This study has established that current methods of image con-
tour analysis do not produce clear and reliable results when solving
the task of monitoring the state of road markings. Therefore, it is
a relevant scientific and applied task to improve the methods and
models of filtration, processing of binary images, and qualitative and
meaningful separation of the boundaries of objects of interest.

To solve the task of highlighting road marking contours on im-
ages acquired from an unmanned aerial vehicle, a method has been
devised that includes an operational tool for image preprocessing — a
combined filter. The method has several advantages and eliminates
the limitations of known methods in determining the boundaries of
the location of the object of interest, by highlighting the contours of
a cluster of points using histograms.

The method and procedures reported here make it possible to
successfully solve problems that are largely similar to those that an
expert person can face when solving intelligent tasks of processing
and filtering information.

The proposed method was verified at an enterprise producing
the Ukrainian unmanned aerial vehicle “Spectator” during tests of

information technology of dynamic monitoring of the state of trans-
port infrastructure.

The results could be implemented in promising intelligent con-
trol systems in the field of modeling human conscious behavior when
sorting data required for the perception of environmental features.

Keywords: computer vision, contour detection, filtration, Sobel
operator, Hough transform, Laplace operator.
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With the advent of the data age, the continuous improvement
and widespread application of medical information systems have
led to an exponential growth of biomedical data, such as medical
imaging, electronic medical records, biometric tags, and clinical
records that have potential and essential research value. However,
medical research based on statistical methods is limited by the class
and size of the research community, so it cannot effectively perform
data mining for large-scale medical information. At the same time,
supervised machine learning techniques can effectively solve this
problem. Heart attack is one of the most common diseases and one of
the leading causes of death, so finding a system that can accurately
and reliably predict early diagnosis is an essential and influential step
in treating such diseases. Researchers have used various data mining
and machine learning techniques to analyze medical data, helping
professionals predict heart disease. This paper presents various fea-
tures related to heart disease, and the model is based on ensemble
learning. The proposed system involves preprocessing data, selecting
attributes, and then using logistic regression algorithms as meta-
classifiers to build the ensemble learning model. Furthermore, using
machine learning algorithms (Support Vector Machines, Decision
Tree, Random Forest, Extreme Gradient Boosting) for prediction on
the Framingham Heart Study dataset and compared with the pro-
posed methodology. The results show that the feasibility and effec-
tiveness of the proposed prediction method based on group learning
provide accuracy for medical recommendations and better accuracy
than the single traditional machine learning algorithm.

Keywords: heart attack prediction, machine learning, ensemble
learning, stacking ensemble technique.
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The current processes of recovery of post-infarction and post-stroke
patients in the context of the establishment of the institution of fam-
ily doctors and insurance medicine are considered. It was proposed to
introduce modules for automation of recovery devices (MARD) to en-
sure procedures, quality of life and reduce labor costs during the period
of long-term recovery. The forms of presentation of the model of the
integral indicator are substantiated, which, in accordance with the re-
quirements of the Ministry of Health, assesses the generalized indicator
of the patient’s statement (GIPS), the quality of medical services and
increases the efficiency of data compression. A consistent application of
two Euclidean norms is proposed, which leads indicators of dissimilar
physical nature to a limited metric space. The relationship between the
lower and upper bounds of the GIPS, the error, the width of the sliding
window, and the values of the derivatives was established on the basis
of the Taylor series expansion, geometric inequality and limited space.
The model for evaluating the GIPS as a lower bound and the method for
generating information about its properties are substantiated.

A three-level comparator is applied and an vector-indicator (V1)
is introduced as an informational addition to the time series. Ad-
ditional capabilities for intelligent analysis are demonstrated. The



model of GIPS through VT is presented. The examples of IV values

are used to demonstrate its applicability to the intelligent analysis

of the recovery process. Openness, accessibility, transparency of
GIPS and VT as tools of KIT is implemented by the princes of pub-
lic administration (PA) by reducing it to quantitative control and

comparison if there are quantitative and qualitative indicators in the
list. V1, sliding windows, as PA and KIT tools in software (SW) for
a diagnostic conclusion and correction of the course of procedures,

are numerically investigated. It is demonstrated on examples of a

numerical experiment with software how the combined application
of the method for calculating the GIPS and VI effectively affects the
compression ratio, increasing it to 60-75 %.

Keywords: automation module, integral indicator, vector-indi-

cator, lossless compression, recovery devices, public administration.
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It is assumed in standard information protection technologies that
there are owners of this information who put forward requirements for
protection. In secret voting systems, the information belongs to the
community of citizens, and to protect it, vote organizers must create
conditions that allow each voter to make sure that the vote secrecy and
accuracy of vote counting are preserved. In developed democracies, this
issue is resolved through a widely available audit of all procedures that
may be mistrusted. Any voter can conduct such an audit. The anxiety
of citizens of democratic countries is based on the idea that if electronic
voting is introduced, it will be impossible to conduct such an audit. The
article proposes principles of auditing all those software and hardware
tools and processes of the online voting system that can generate voter
distrust. This audit is carried out using a dedicated server open to vot-
ers and their fiduciaries. This server provides continuous monitoring of
actions of the service staff in terms of possible interference in the opera-
tion of the voting system. Also, due to this server, auditors receive data
on the integrity of the voting system hardware and software including
its audit tools and an alarm signal in the event of a threat. It was pos-
sible to reduce the average time of processing the voter requests to two
seconds. This means that processing a maximum of 2,500 voter requests
at a vote station will take no more than two hours. Simultaneous access
of 50 voters to the server will not make them wait in the queue for more
than 2 minutes. Implementation results were described and links were
given for conducting experimental voting on the Internet.

Keywords: audit of online voting system, data protection, exclu-
sion of illegal influence on voters.
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In the course of our research work, the American, Russian and
Turkish sign languages were analyzed. The program of recognition of
the Kazakh dactylic sign language with the use of machine learning
methods is implemented. A dataset of 5000 images was formed for
each gesture, gesture recognition algorithms were applied, such as
Random Forest, Support Vector Machine, Extreme Gradient Boost-
ing, while two data types were combined into one database, which
caused a change in the architecture of the system as a whole. The
quality of the algorithms was also evaluated.

The research work was carried out due to the fact that scientific
work in the field of developing a system for recognizing the Kazakh
language of sign dactyls is currently insufficient for a complete rep-
resentation of the language. There are specific letters in the Kazakh
language, because of the peculiarities of the spelling of the language,
problems arise when developing recognition systems for the Kazakh
sign language.

The results of the work showed that the Support Vector Ma-
chine and Extreme Gradient Boosting algorithms are superior in
real-time performance, but the Random Forest algorithm has high
recognition accuracy. As a result, the accuracy of the classification
algorithms was 98.86 % for Random Forest, 98.68 % for Support
Vector Machine and 98.54 % for Extreme Gradient Boosting. Also,
the evaluation of the quality of the work of classical algorithms has
high indicators.

The practical significance of this work lies in the fact that sci-
entific research in the field of gesture recognition with the updated
alphabet of the Kazakh language has not yet been conducted and
the results of this work can be used by other researchers to conduct
further research related to the recognition of the Kazakh dactyl sign
language, as well as by researchers, engaged in the development of
the international sign language.

Keywords: Gesture recognition, sign language, feature extrac-
tion, hand tracking, algorithm evaluation.
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PO3POBKA KOHIIEIITYAJIbHOTO METOZIY ®OPMYBAHHS KPUIITOKOMIIPECITHUX KO/IOTPAM
30BPAKEHD BE3 BTPATHU IKOCTI IH®@OPMAIIII (c. 6-17)

B. B. bapannik, C. O. Ciguenko, /. B. bapannik, C. C. Illysasrin, B. B. bapanuik, A. I. lanyn

TTopsiz 3 TOBCIOHIM BUKOPUCTAHHM 1E(DPOBUX 300paKeHb BUHNK/IA AKTyaTbHA HAYKOBO-TIPUKJIAIHA ITPOOGIeMa MO0 HEOOXITHOCTI 3HIKEH-
Hs1 06eATiB BieoindopMaltii 3a ymoBr 3abesnedentst i KoHbigeHiiiHocTi ta goctosiprocti. [l BUpiteHHs mpobJeMu MOKYTh 3aCTOCOBYBATHCS
METO/[11 KPHITTOKOMIIPECiitHOTo Ko/yBaHHs1. OJIHAK METO/LY, y3araJibHIOIYOTO BCi eTaru 06po0KH, He orrcano. Po3pobiero KOHLIENITYaIbHUI METOJL
KPHUIITOKOMIIPECIHHOTO KO/AyBaHHst 300paskeHb B uepentiiioBanoMy Gasuci 6e3 Brpaty sikocti iHdopmartii. Bi opranizoBye TphOXKacKajiHy
TEXHOJIOTT10 (POPMYBaHHSI KPUIITOKOMIIPECIHIX Komorpam. Ha mepriix 1Box kackaziax 3abesnedyersest hopMyBaHHs KOAOBUX KOHCTPYKITiiT iHbop-
MaIlifHIX CKJIQIOBUX 3 OJIHOYACHUM 3abe3edeHHsIM X KOHMIZEHIIITHOCTI Ta KIIOYOBUX €JIEMEHTIB B SIKOCTI Ca1ysKO0BOI cKy1aioBoi. Ha Tperbomy
Kackajii 06poOKHM opratizyeTbest 3abesreder st KoHdiAeHIInHoCTI ¢/ryk60B01 ckiagoBoi. DopMyBaHHI KOAOBHUX 3HAYEHD iH(POPMAIIHHIX CKIIa10-
BUX He/IeTePMIHOBAHOIL JOBKUHU 3/{IHICHIOETBCST HA OCHOBI HE/IeTePMIHOBAHOI KIJIBKOCTI €JIeMEHTIB IIOUaTKOBUX BiJICOIaHNX B 3HIDKCHOMY JTHAMIU-
HoMy Jtianazoni. DopMyBaHHsT cIysKO0BUX JIaHNUX TIPOIIOHYETHCST OPraHizoByBaTh B GJI0KaX BUXIZHUX 300pakeHb po3MipHicTio 16x16 enemenTiB.
Meroj 3abe3rieuye 3MeHIeHHs: 00CsTy BUXiIHUX 300paskeHb mpu hopMyBaHHi KpuntokoMIpeciiiiux komorpam B 1,14—1,58 pasu (na 12-37 %)
B 3JIEKHOCTI Bift cTymenst ix Hacudenocti. Ile na 12,7-23,4 % xpaiie texuosorii TIFF i Ha 9,6-17,9 % xpaiie texuosiorii PNG. O6c¢sr cirysx60801
CKJIAZIOBOT KPUIITOKOMIIPECIHNUX KOorpam cTaHoBHTD 1,563 % Bix 00cary BUXiIHUX Bifeoganux abo He 6ijbiie 2,5 % Bijl ycboro KOZAOBOTO MOTOKY.
Ile no3BOJIsIE CKOPOTUTH OOCAT AIaHUX i mdpyBanus 10 40 pasis y nopisastaHi 3 Texrosorisimu TIFF i PNG. Pospo6Jienuii MeToji He BHOCUTh
MOMIJIOK B JIaHi B TTPOTIEC] KOYBaHHsI Ta BIZIHOCUTHCST JI0 METO/IB Ge3 BTpaTH sIKOCTI iHopMartii.

KouoBi cioBa: KpunToKoMIIpecis, KoAyBaHHs, 3aXUCT iH(opMaltii, IiaBaoda cxema, andepeniiioBanuii 6asuc, cyk60Ba CKIag0Ba.
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PO3POBKA METOJIY OBPOBKH 30BPASKEHHS 1J11 CACTEM MOHITOPUHTY CTAHY TPAHCIIOPTHOT
IHOPACTPYKTVYPH (c. 18-25)

0. €. Boaxos, M. M. Komap, /I. O. BosiomeHniox

Busisrienns i kimacudikaltisi KOHTYPiB Ha 300paskeHHsIX BaskjnBa y 6araThox cdepax 3acTOCYBaHHS KOMIT'I0TEPHOTO 30py. IIpukiagom
MOKYTb OyTH OTlePATUBHI 3aBIAHHSI, SIKi BUPIIIYIOTHCS 32 I0MIOMOTO0 GE3IMTJIOTHUX JIiTaIbHUX AllapaTiB, HATPUKJIA/, IMHAMIYHIH MOHITOPIHT
CTaHy TPAHCHOPTHOI iH(PACTPYKTYPH, 30KpeMa 0OPOKHBOI PO3MITKH.

B pesyJisraTi JocipKenb GyJI0 BUSBIIEHO, 110 HasBHI METOAN KOHTYPHOTO aHaJi3y 300pakeHb He JAAI0Th YiTKUX Ta HaJiilHuX pe3yIsTaTiB
[IPY BUPIiIIEHH] 3aB/laHH KOHTPOJIIO CTaHy JOPOXKHBOI po3MiTKH. ToMy akTyaabHOIO € HAyKOBO-IIPUKJIA/HA 33/laua BJOCKOHAICHHS METO/IB 1
Moziesielt (issrpartii, 06podKH GiHAPHUX 300paskeHb Ta SIKICHOTO 1 3MICTOBHOTO BUOKPEMJIEHHSI TPAHUITh 06 €KTIiB iHTEpECY.

Jlist BUpIIeHHS 3aBAAHHS BUJIEHHS] KOHTYPIB I0POKHBOI PO3MITKI Ha 300pakeHHsIX, OTPUMAHNX Bijl GE3MIIOTHOTO JIITATBHOTO anapaTy
PO3pOOJIEHO METO/I, IKMH MICTUTh OMEPATUBHUN IHCTPYMEHT MOTEpPeAHboi 06poOKu 300paxkenb — KoMOiHOBaHuil (inbrp. Pospobaennit
METOJI Ma€ PsIJI TTEPEBAT Ta YCYBAE HEMOMIKHI BIIOMIX METOIIB ITPH BU3HAYEHHI MK PO3TAITyBaHHs 06 €KTa iHTEPeCy, MITISTXOM BIHOKPEMJIEHHS
KOHTYPIiB KJIacTepy TOYOK i3 3aCTOCYBAHHAM TIiCTOTPaM.

Po3pobiieHnii MeTo/l Ta MPOIEYPH [AAI0Th 3MOTY YCIIIIHO BUPINIyBaTH MPOOJIEMH, 3HAYHOIO MIpOI0 MOAIGHI /10 THX, 3 SIKUMU MOKE
CTUKATUCS JIOAUHA-CKCIIEPT TPK BUPILICHH] IHTEIEKTYaIbHUX 3aBatb 00poOKu Ta dibrpaii indopmartii.

3anponoHOBaHUI METOI TPONIIOB arpodallito Ha MANPUEMCTBI, 110 BUPOOJISE YKpaiHChKIN Oe3MiIOTHII iTaabHIN anapat «Spectator>
i gac BUnpoOyBamb iH(GOpMaIiiHOT TEXHOIOTT IMHAMIYHOTO MOHITOPUHTY CTaHy TPAHCIOPTHOI iH(PacTpyKTypH.

PesysibraTt MOXKYTh OyTH IMILIEMEHTOBAHI B MEPCIEKTHBHI CHCTEMU IHTEJEKTYaJIbHOTO KEPYBaHHS Y Taly3i MOJETIOBAHHS CBiZOMOI
MOBE/IIHKH JIOANHI 110 BU/IJIEHHIO TAHIX, HEOOXIAHNX /IS CIIPUITHATTST OCOOIMBOCTEN 30BHIIIHBOTO CEPEOBHIIA.

Kouosi cioBa: Komir'ioTepHuil 3ip, BUsIBJICHHsI KOHTYPIiB, (iasrpaliis, oneparop Cobesnst, epersopenns Xada, oneparop Jlamaca.
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PO3POBKA MOJEJII ITPOTHO3YBAHHA CEPIHEBOT'O HAITAZTY HA OCHOBI AHCAMBJIEBOT'O
HABYAHHA (c. 26-35)

Omar Shakir Hasan, Ibrahim Ahmed Saleh

3 HACTaHHAM €TOXM JAaHWX IOCTilfHe BIOCKOHAJEHHS Ta IMHPOKE 3aCTOCYBAHHSI MEIMYHHUX iH(MOPMAIiHUX CHCTeM IIPU3BEIN 0
€KCIIOHEHIIIAJIbHOTO 3POCTaHHS GIOMEIMYHUX JAHWX, TAKUX sIK MeIMYHA Biyasisallisi, eJleKTPOHHI MeauyHi 3armicu, GioMeTpudHi MiTKU Ta
KJIHIYHI 3amicn, SKi MaloTh MOTEHIIHHY Ta CYTTEBY JOCJIHUIBKY HiHHICTD. O/HAK MeANYHI TOCTI/KEHHs, 3aCHOBAHI HA CTATHCTUYHUX
MeTo/[aX, OOMEsKEHI KIaCOM 1 PO3MIPOM JIOCIIAHUIIBKOI CIIIBHOTH, TOMY BOHU He MOKYTh e(DeKTHBHO BUKOHYBATH IHTEJEKTYaTbHUI aHai3
JIaHKX 32 BEJIMKOMACIITaOHOT MeInYHOT iH(opMartil. Y TOH ke yac MeToAn MaMHHOTO HABYAHHS 3 y4uuTeseM MOXKYTh e(heKTHBHO BUPIINTH 110
mpobstemy. CeplieBHit HATTA/T € OJIHIM 3 HAHOITBIIN MONMPEHNX 3aXBOPIOBAHD i OJHIEI0 3 OCHOBHUX IPHYNH CMEPTI, TOMY 3HAXO/UKEHHS CHCTEMH,
sIKa MOJKE TOYHO 1 HaJIiifHO IPOrHO3YBATH JIiarHO3, € BasKJIMBUM KPOKOM B JIIKyBaHHI TAaKNX 3aXBOPIOBaHb. [[0CITI/IHNKI BUKOPHCTOBYBAJIH Pi3Hi
METO/IN IHTEJIEKTYaJIbHOTO aHAJI3Y JAHUX 1 MAIIMHHOTO HABYAHHS /TS AHAII3Yy MEINYHMX JIAHUX, SIKi Z01OMAaraioTh (HaxiBIsIM TPOTHO3YBATH



cepleBi 3aXBOPIOBaHHA. Y [aHiil CTaTTi TpecTaBieHi Pi3HI OCOOMMBOCTI CEPIEBUX 3aXBOPIOBaHb, MOJEIb 3aCHOBAHA Ha aHCAMOJIEBOMY
HaBYaHHI. 3arporoHOBaHA CHCTeMa BKJIIOYAE MOTepenHio 06poOKy AaHuX, BUGIp arpuOyTiB i BUKOPUCTAHHS aJTOPUTMIB JIOTICTUYHOI perpecii
sIK MeTa-Kiacudikatopis st ToGy0BK MOJIE aHcaMOJIeBOTO HaBuaHHst. KpiM TOro, BUKOPUCTAHHS AJITOPUTMIB MAIMHHOTO HABYaHHST (METO]T
OIOPHUX BEKTOPIB, ICPEBO PillleHb, BUMAIKOBUI JIC, eKCTPEMAIbHUN IPagicHTHUN GYCTUHT) Vs POrHO3YBaHHS HAa OCHOBI HAOOPY JaHUX
DpeMiHreMCHKOTO IOCIIPKEHHST CEPIIs i TOPIBHSIHHS 13 3aITPOIIOHOBAHOIO METO/IOJIOTIEI0. Pe3yibraT moKasyoTh, 110 OIiJIbHICTH | eheKTHBHICTH
3AIPOIIOHOBAHOTO METO/Ly IIPOTHO3YBAHHsI, 3aCHOBAHOIO Ha IPYIIOBOMY HAaBYaHHi, 3a0€31eUyIOTh TOUHICTh MEAMYHUX PEKOMEeH/aliil i Oibiu
BHCOKY TOYHICTD B TIOPiBHANHI 3 €ANHIM TPA/UIIITHIM aJITOPITMOM MAITTHHOTO HaBYaHHS.
K1040Bi c10Ba: 1IPOrHO3YBaHHsI CEPIEBOTO HAMA/ly, MAIIMHHE HABYAHHS, aHCaMOJieBe HABYUAHHSI, METO/[ CTEKOBAHOTO y3araJbHEHHSI.
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®OPMYBAHHS METO/IIB TA THCTPYMEHTIB Y3ATAJIbHEHHS IMTOKA3HUKIB JIJII ABTOMATH3AIII
MPUJIAIIB BITHOBJIIOBAJIbHOTI MEIUITAHU IIOCTIHCYJIbTHUX MAIIEHTIB (c. 36-46)

O. M. Tpynos, B. II. Berimug, I'. B. I'pmnenko, B. O. 3103un, B. B. Komosuii

PosrmsanyTo BignoBreHnsa mocTindapKTHIX i TOCTIHCYIBTHUX TAIliEHTIB, MO € aKTyaJbHUM B YMOBAX CTaHOBJICHHS IHCTUTYTY CiMelHNX
JIKapiB Ta CTPAXOBOI MEMITIHIN. 3aIPOIIOHOBAHO JIJIsT 3a0€31eYeHHsT POIIEIY P, IKOCTI JKUTTSI | SMEHIIIEHHST TPYIOBUTPAT Y TEPIO]] IOBIOTPUBATIOTO
BiJIHOBJICHHSI BIPOBA/IUTHI MOJLYJIi aBToMaTu3allii npusiais BinHosaenuss (MAIIB). O6rpyHTOBaHO (hOPMIE TIPEICTABIECHHST MOJIEJI IHTErPATBHOTO
TIOKA3HMKa, KU Biamosiano g0 Bumor MO3 ormimioe 3aramphuii nmokasnuk cramy (31IC) martienTa i aKicTh MEIMYHUX MOCJIYT Ta MPUAATHUI
MiABUIIUTU e(PEKTUBHICTD CTUCHEHHS JaHUX. 3AIlPOIIOHOBAHO TIOCTIJIOBHE 3aCTOCYBAHHS JBOX EBKJIOBMX HOPM, IO TIPUBOIUTL Pi3HOPIiIHI
3a €BO€EIO (hI3MIHOIO TIPHPOOI0 MOKA3HUKH 0 OOMEKEHOr0 METPHYHOTO TPOCTOpY. Beranosieno Ha mizctaBi posBumHenHst y psia Teiimopa,
FeOMETPUYHOI HEPIBHOCTI Ta 0OMEKEHOCTI ITPOCTOPY 3B'sI30K MizK HUZKHBOIO Ta BepXHboIo rpanuiiaMu 3I1C, moXuGKolo, MUPUHOIO BIKHA KOB3aHHS i
3HaueHHsMHU ToXiHuX. O6rpyHTOBaHO MOAEb O1iHKN 3TIC K HUKHBOT rpanuIl i MeTo hopMyBaHHs iH(OpMAILi 11po i BJIacTUBOCTI.

3acTocoBano TPUPIBHEBUIT KOMIIApaTOP Ta BBesieHo BekTop-inankatop (BI) sx indopmartiitne nonoBrens yacoBoro psuy. [IpomemornctpoBano
JIOJIATKOBI MOJKJIMBOCTI /ISt iHTeslekTyasibHoro anauisy. [Ipeacrasieno mozess 311C uepes Bl. Ha npuknanax snadens Bl nposemoncTposano itoro
3aCTOCOBHICTD /IO IHTEIEKTYaIbHOTO anaslisy Xoay BiaHosmenus. Biakpuricts, goctymmicts, mposopicts 3I1C i BI sk incrpymentis KIT peasnisye
npuHIUny my6sivroro aaminicrpysanns (ITA) 3BegeHHAM 0 KiJIBKICHOrO KOHTPOJIIO i MOPIBHAHHSI TIPU HASBHOCTI Y TIepesIiKy KiJIbKICHUX Ta SKic-
HUX TOKa3HUKIB. YucesbHo nocrimskeno B, BikHa KoB3anHs, sk iHcTpymentr [TA i KIT y nporpamuomy saGesnedenti (I13) aist miarHoCTHIHOTO
BHCHOBKY Ta KOpeKIlii mepebiry mporenyp. IIporeMoHcTpoBaHo Ha TIPHKIAIAX YICA0BOTO eKcrepuMenTy 3 [13 sk cyKyIHe 3acTOCYBAHHS METOY
o6unciuennst 3T1C i BI edbextusHO BruiBae Ha KoedillieHT cTicHeHHst iHdopMarlii 36Liby0oun iioro 1o 6075 %.

KirouoBi c10Ba: MOIyTb aBTOMATH3AIL, IHTErPATBHII TOKA3HIIK, BEKTOP-IHNKATOP, OE3BTPATHE CTHCHEHHSI, IPIJIA/IH BiHOBIIECHIIS, Iy OidHe
AJIMiHICTPYBaHHSI.
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PO3POBKA NPUHIIUIIIB AY/IUTY TA 3AXHUCTY JAHHUX B CUCTEMAX EJIEKTPOHHOTO
TOJIOCYBAHHA (c. 47-57)

10. 1. Xnanonin, B. M. Bumnsikos, B. M. Tepnascbka, O. B. Cemoxkos, O. O. Komapaunpkuii

VY cTaHmapTHUX TEXHOJOTISIX 3axXHcTy iHdopMariil meperdadacTsesl, HassBHICTh BIACHUKA, SIKOMY HAJIEKWUTH 11 iHdopMarisi, i BiH BucyBae
BUMOTH JUUISL i1 3aXHCTY. Y CHCTeMaX TAEMHOTO TOJOCYBAHHS iHMOPMAIlis HAJIEKUTh CIIIBTOBAPUCTBY POMAJISH i IS ii 3aXUCTY OPraHisaTopu
MOBHMHHI CTBOPUTH YMOBH, 110 I03BOJISIIOTH KOJKHOMY BHOOPIIIO EPEKOHATUCS B 30€PEKEHHI TAEMHUIL TOJIOCIB 1 BIDHOCTI X MifpaxyHKy. Y KpaiHax
PO3BHUHEHOI IEMOKPATIi Iie BUPIIIYETHCS 3aB/AAKN IMPOKOIOCTYITHIMHE ayINTY BCIiX HMPOTIELYP, ie MOKYTh MAaTH MicIie mopyirenHs. Takuit ayaut
MOJKE [POBECTU OYib-sIKUil BUOOPEILIb, 110 YCYBAE IPUYUHY /751 HEAOBIPH. TPUBOra rPOMa/IsIH IEMOKPATHYHUX KPaiH IPYHTYEThCS HA TOMY, 11O B
Ppasi BIPOBa/UKEHHS eJIEKTPOHHOTO TOJI0CYBaHHsI Oy/ie HEMOKIMBO TIPOBOITH TIOMIGHMUIT Ay IUT JIJIsT IePEeKOHAHHST BUOOPIB B aGCOJIOTHI YecHOCTi
POGOTH crcTeMI. Y CTaTTi 3alPOMOHOBAHI IPUHITUTIHN ayUTY BCIX THX MPOrPAMHO-ANapPATHIX 3ac00iB i POIECIB CHCTEMI TOJIOCYBAHHSI B PEXKIMI
on-line, siki MOKyYTh TTOPOJKYBAaTH HEAOBIPY BUOOPIIB. Lleil ayuT 3/1iliCHIOEThCS 32 IOTIOMOTOK) CIIEIAII30BAHOTO CEPBEPa, BIAKPUTOTO [UIst BUOOP-
1B 1 ix goBipenux oci6. anwii cepsep 3abesnedye GesrnepepBHIA KOHTPOJIb il TIepCOHAITY, SIKMI 00CTYTOBYE CUCTEMY, B YaCTHHI MOJKJIMBOTO 1032~
HITATHOTO BTPYYaHHA B POOOTY MPUKJIAAHOI porpaMu. TAKoK uepes 1eil cepsep ay AnTopu OTPUMYIOTh JaHi PO HIICHICTL POrpaMHO-aliapaTHIUX
3ac0o0IB CUCTEMH TOJIOCYBAHHS, BKJIIOYAOUM 3ac00M 1T ay/InTy, a B pasi HASBHOCTI 3arpos3u — curHast Tpusorn. CepenHiii yac 06poOKH 3aIUTiB TOJI0-
cyfourx BUOOPIIS BAAIOCsT CKOPOTUTH JI0 IBOX ceKyH/I. Lle o3Hauae, 1mo 06pobka MakcuMabHoi KisibkocTi y 2500 BUOOPIIB Ha AiIbHUIL TIOTPedyE
He Ginbine 1Box roaun. OnHOUacHe 3BepHeHHs 10 cepsepa 50 BUOOPIIB He 3MyCHUTb iX odiKyBaTu B uepsi Giibire 2 xusmH, OnucaHo pesysisratu
BITPOBA/KEHHS Ta Ha/laHi HOCHJIAHHS /17T TIPOBEIEHHS eKCIIePIMEeHTATbHOTO TOJIOCYBAaHHS B Mepeski [HTeprer.

KimouoBi cioBa: ayaut cucremu on-line rosiocyBaHHst, 3aX1UCT aHUX, BUKJIIOYEHHS HEIIPABOMIPHOTO BILIUBY Ha BUGOPIIIB.
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PO3II3HABAHHS JAKTIIbHOI MOBM KECTIB HA OCHOBI AJITOPUTMIB MAIIMHHOTO HABYAHHSI
(c. 58-72)

Chingiz Kenshimov, Zholdas Buribayev, Yedilkhan Amirgaliyev, Aisulyu Ataniyazova, Askhat Aitimov
VY mporeci gocianuibKoi poboTr GyJu TpoaHaizoBaHi aMeprKanchbKa, pociiicbka i Typelibka MOBH jkecTiB. PeasizoBana mporpama

po3Ii3HaBaHHSA Ka3aXCbKOi JIAKTHJILHOI MOBH JKECTiB 13 3acTOCyBaHHSIM MeTOAIB MaimnHHoro Hasyanus. CcdopmoBano nparacer 3
5000 300pakeHHb JIsT KOAKHOTO 5KECTY, 3aCTOCOBaHI aJlTOPUTMU 3 PO3Ti3HaBaHHs xKecTi, Taki sk Random Forest, Support Vector Machine,



Extreme Gradient Boosting, mpu nboMy MO€IHAHI 1Ba THITH JaHKUX B OHY 623y, 110 BUKJIUKAJIO 3MiHY apXiTEKTYPH CUCTEMU B IIIOMY. TAKOK
OyJia poBe/IeHa OIliHKa SIKOCTI aJITOPUTMIB.

Mocnigauibka po6oTa TpoBeieHa B 3B'3Ky THM, 1110 HAYKOBI poGoTH B 06JacTi PO3POOKM CHCTEMU PO3Ii3HABAHHS Ka3aXCbKOI MOBH
JKECTOBHX JIAKTHJIIB B IAHUIT 4ac € HeOCTATHIMU /IS IOBHOTO PO3YMIHHsI MOBH. Y Ka3aXchKiil MoBi € crienndiuni sitepu, yepes 0cobmBocTi
MIPaBOIIKCY BUHUKAIOTH MTPOGIEeMH IPH PO3POOITi CHCTEM PO3Ti3HABAHHST Ka3aXChKOT MOBH JKECTiB.

Pesynsratu pobotu mokasanu, mo aaropurmu Support Vector Machine i Extreme Gradient Boosting siayoTs 3a MpOAyKTHBHICTIO B
peanbHOMY peskiMi yacy, asie airoputm Random Forest Mae BHCOKY ToUHICTD po3iiHaBaHHst. B pe3ysisraTi TOUHiCTb aropuT™iB Kiacugikartii
ckrasma 98,86 % st Random Forest, 98,68 % muisa Support Vector Machine i 98,54 % st Extreme Gradient Boosting. Tak camo o1iHKH SIKOCTI
POOOTH KIACUYHUX JITOPUTMIB MAIOTh BUCOKI MOKA3HUKH.

[TpakTHYHA 3HAYUMICTD MOJISITAE B TOMY, 110 HAYKOBI JOCJI/PKEHHS B 06J1aCTi po3Ii3HaBaHHs )KECTIB 3 OHOBJIEHUM aJipaBiTOM Ka3aXChKOi
MOBHU JIOCI HE MPOBOAMJIMCS 1 pe3yJbrati miei pofoTH MOKYTh OyTH BUKOPHCTaHi HIIMME TOCTITHUKAME [l TIPOBEICHHS MOIAJIbIINX
JIOCTI/KeHb, TOB'SI3aHNX 3 PO3Mi3HABAHHAM Ka3aXCbKOi JAKTUJIBHOI MOBU JKECTiB, a TaKOX TOCTITHUKAMHU, SKi 3aliMAIOTHCS PO3BUTKOM
Mi’KHapO/{HOI MOBH JKECTiB.

KimiouoBi ciioBa: po3iisHaBaHHS JKeCTiB, MOBA JKECTIB, BUTST O3HAK, BI/ICTEKEHHS PYK, OL[IHKA aJTOPUTMIB.





