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Security information systems constitute a significant application
domain for the concept of situational awareness. The object of this study
is security information systems for residential complexes. The task ad-
dressed involved devsigning an efficient, flexible, and adaptive structure
to ensure situational awareness in security information systems. Unlike
existing systems, this structure is based on the integration of intelligent
agents, server services, and a central unit that interacts with the Internet
of Things (IoT) network. The proposed system ensures the autonomy of
intelligent agents, which perform specialized tasks using integrated intel-
ligent sensors, while server services handle basic computational tasks
such as machine learning, pattern matching, and model construction.
The central unit aggregates information, implements reasoning proce-
dures, and identifies situations for the entire system.

An architecture has been proposed that includes three main
subsystems: video surveillance, access control, and operator service
management. The essence of the results is the development of a flex-
ible architecture that effectively combines IoT technologies with the
situational awareness approach.

The research results were achieved by integrating innovative
approaches such as the use of intelligent agents, machine learning,
and situational analysis, enabling a flexible distribution of functions
among system components depending on the specific task require-
ments. The distinctive features of this architecture facilitate the
implementation of the situational awareness principle and support
continuous system learning processes.

Given its modular architecture, the proposed system could be ap-
plied in extensive residential networks serviced by Internet providers, as
well as in associations of co-owners of multi-apartment buildings. The
formalization of architectural elements simplifies the process of design-
ing and deploying systems, making them accessible for a wide range of
applications in residential complexes by Internet service providers.
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The object of the study is the phenomenon of an extreme increase
in the time of program code execution at certain sizes of data pro-
cessed by it. The problem to be solved was to verify the general nature
of the phenomenon for different equipment.

The evolution of modern computing technology, its RAM often
takes place in an extensive way — by increasing the number of struc-
tural elements. Problems can manifest themselves in the fact that
periodic processes in the code begin to exhibit a resonance effect,
which leads to different indicators of data processing time, the sizes
of which are multiples and non-multiples of the block structures. The
work is studied the influence of the dimensionality of data blocks
on the speed of execution of the cycle that iterates them. The tools
of differential regression analysis are used. Experiments were car-
ried out on equipment with different architecture, type and amount
of RAM, running different operating systems. In all of them resonant
effects were revealed. It led to differences in the average code execu-
tion time by 1.6-3.6 times, and the time of memory access operations
increased up to 136 times. Special attention was drawn to the fact that
the increase in operating time was found for structures whose size is
a power of two multiple (2V), specifically for the values 512 and 1024.
These dimensions are present in many types of tasks, in particular,
cryptographic purposes or stream-based data processing. Following
the recommendations given in the paper can help identify time de-
lays in applications, and improve the performance of applications by
eliminating them.

Keywords: program performance, computer memory (RAM),
operation time, linear regression, differential analysis.
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The object of the research is the process of ensuring the protec-
tion of data transmission in communication channels of critical
infrastructure objects based on mobile and smart technologies. The
development of quantum computing technologies based on Grover
and Shor algorithms provides practical cracking of symmetric and
asymmetric cryptosystems in polynomial time. The emergence of sys-
tems based on artificial intelligence allows creating hybrid systems for
detecting weaknesses (critical points) in security systems not only on
critical infrastructure objects. In addition, a full-scale quantum com-
puter will open a new era of implementing post-quantum cryptogra-
phy algorithms. Among the winners of post-quantum algorithms, the
crypto-code constructions (CCC) of McEliece and Niederreiter are
separately highlighted, which allow to provide the required level of
protection and the required level of reliability of information trans-
mission in an integrated manner. But a significant drawback is the
possibility of cracking such systems on linear codes, as well as the
need to build them on the Galois field 21°-2'3, which significantly
reduces their use in low-capacity systems based on smart and mobile
technologies. To solve this drawback, the work proposes the use of a
symmetric CCC based on the Rao-Nam scheme on algebrogeometric
and flawed codes, which provides the possibility of significantly re-
ducing the volume of key data (construction of CCC over the Galois
field 2#-2°). When using the Rao-Nam CCC, a quantum symmetric al-
gorithm is formed, which ensures the preservation of the level of sta-
bility and reliability of information transmission (safe time 10%-10%).
This approach provides the possibility of forming intelligent informa-
tion protection systems (IIPS). The given structural scheme of the
TIPS construction ensures timely detection of threats with an assess-
ment of the computational and financial and human capabilities of
attackers, as well as the use of the necessary CCC/algebraic (flawed)
codes to ensure the required level of security.

Keywords: Rao-Nam crypto-code constructions, algebraic codes,
intelligent protection systems.
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The object of this study is the processes of operational control and
correction of data errors in non-positional code structures (NCS). Based
on a critical analysis of the existing data control method based on the
use of the projection of a number in RCS, limited control efficiency and
the ability to detect only single errors have been established.

The study improves methods for rapid control and data correc-
tion of a real-time computer system (CS) operating in a non-posi-
tional number system, in the so-called residual class system (RCS).
A comprehensive approach to control and eliminate errors in RCS is
built on the basis of non-positional coding, underlying which is the
Chinese residual theorem. This theorem proves that NSC is the next
stage in the development of the theory of information control using
arithmetic control by modulus. The use of the property of complete
arithmetic of NSC has made it possible to improve the method and
increase the efficiency of data control due to information processing
in RCS without controlling each intermediate result obtained. Com-
parison with the most efficient existing method has made it possible
to establish that the devised method provides an increase in the speed
of data control by 1.2-1.3 times.

An effective process of operational and accurate error detection
based on an improved method of data control in RCS, which is based




on the use of the corrective properties of NCS, has been proposed.
Parallel error correction in NCS increases the efficiency of error cor-
rection by 2 times, due to a decrease in the number of intermediate
operations in the improved method. At the same time, with an in-
crease in the bit grid of the operands being processed, the efficiency of
the application of the considered error correction process improves.

Keywords: data processing speed, non-positional code structure,

residue class system, control efficiency, data correction.
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The object of this study is the process of determining the coordinates
of an air object. The main hypothesis of the study assumed that the use
of a network of two Software-Defined Radio (SDR) receivers would make
it possible to determine the coordinates of an air object. The determined
coordinates could be used as preliminary target designation for the radar.

A method for determining the coordinates of an air object by a
network of two SDR receivers has been improved, which, unlike the
known ones, involves:

- using signals from the airborne systems of the air object;

- using SDR receivers as network elements;

- using the triangulation method for determining the coordinates
of an air object.

The accuracy of determining the coordinates of an air object by
a network of two SDR receivers has been assessed. It was found that:

- the accuracy of measuring the coordinates of an air object ded
creases sharply as the polar angle of observation from the middle of
the base approaches 0 or 7;

- the smallest coordinate measurement error can be ensured
when the air object is located on the traverse to the middle of the base
and when the distance to the air object is close to the base size;

-with small bases, the non-uniformity of the dependence
of the coordinate determination error on the position of the air
object relative to the SDR receivers is more pronounced than with
large ones;

- at a long range, the error values for small bases grow rapidly,
which is primarily due to the small angle of intersection of the bear-
ing lines;

— it is advisable to place SDR receivers at a sufficiently large dist
tance from each other (recommended value: (1-3) times the distance
to the air object);

- the errors of measuring the coordinates of the air object have a
value of (250-350) m in a sufficiently wide range of directions;

- with a decrease in the base size, the errors grow rapidly (reache
ing a value of more than 1000 m) when the observation angle deviates
from the 90° direction.

Keywords: aerial object, SDR receiver network, triangulation
method.
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This study focuses on the predictive maintenance of rotating
machinery - a fundamental asset in industries such as manufactur-

ing, energy production, and transportation. The problem addressed is
the frequent occurrence of undetected faults, such as bearing defects and
shaft bending, which can lead to unexpected downtime and significant
maintenance costs due to the limitations of traditional diagnostic meth-
ods in complex, noisy environments. To overcome these challenges, an
integrated framework was developed that combines advanced vibration
analysis techniques (including wavelet transforms and matching pursuit)
with a suite of state-of-the-art machine learning models, including Ran-
dom Forest, Support Vector Machine (SVM), Gradient Boosting, Convo-
lutional Neural Network (CNN), and Long Short-Term Memory (LSTM).
This innovative approach, characterized by robust feature extraction
and data-driven modeling capabilities, achieves fault detection ac-
curacies of up to 97 %, distinguishing it from conventional solutions.
The findings demonstrate that the improved accuracy and reliability
of the proposed framework effectively address long-standing issues re-
lated to incomplete fault detection and downtime in maintenance pro-
cesses. By providing a scalable, noise-robust solution, the study contrib-
utes to industrial systems through significant reductions in operational
overhead and downtime, thereby maintaining core business operations
at peak performance.

Keywords: predictive maintenance, machine learning, vibration
analysis, rotating machinery, bearing faults.
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The object of the research is in-pipe defect detection and clas-
sification. The primary problem to be solved is the inefficiency, high
cost, and inaccuracy of traditional manual inspection methods, which
are often time-consuming and prone to human error. The results ob-
tained include the creation of a multi-modal platform that integrates
Red-Green-Blue (RGB) imaging and depth data with advanced artifi-
cial intelligence algorithms, Canny edge detection, and Density-Based
Spatial Clustering of Applications with Noise (DBSCAN) clustering,
achieving a 93 % mean Average Precision (mAP) in detecting and
classifying various defects such as cracks, corrosion, and debris.
A brief interpretation of the findings reveals that the high perfor-
mance is due to the synergy between multi-modal sensing, artificial
intelligence pattern recognition, and robust robotic navigation. This
integrated approach ensures that the system not only detects defects
accurately but does so in real time. Features and characteristics of the
obtained results that directly address the identified problem include
real-time high-precision defect identification, and reduced inspec-
tion downtime. As a result, inspection time is shortened, costs are
lowered, and the safety of the pipeline system is increased, leading to
accurate measurement of indicators (93 % mAP) and a reduction in
occupational safety risks. The developed system is designed for use
in traditional industrial environments, especially in large pipeline
networks and in conditions where traditional methods are ineffective.

Keywords: in-pipe defect, detection, classification, artificial in-
telligence algorithms, pattern recognition.
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The implementation of blood bag screening test is very impor-
tant to identify and prevent transfusion-transmitted diseases such
as hepatitis B, hepatitis C, HIV, and syphilis. This paper discusses
the development of a blood bag data filtering information system in
Indonesia. The object of this research is the management of blood
donor and blood bag data.

The results of this study indicate a better operational framework,
accurate data management and timely decision-making, related to the
safety of blood services. By using modern programming languages
such as PHP with the Laravel framework and leveraging the MySQL
database, this system integrates blood donor management and screen-
ing test results, significantly reducing the risk of disease transmission.

The main feature of this system is its ability to effectively inte-
grate donor data and screening results, which allows real-time ac-
cess and decision-making. This feature enables the system to solve
problems previously identified by conventional methods, significantly
reducing the risk of errors and disease transmission. The results of
the study indicate that the system can be implemented effectively
in the internal environment of blood transfusion units in Indonesia,
thereby improving operational services and comprehensive reporting.
Hence, proper data and information management will result in better
decision-making in the health sector, especially in maintaining high
blood safety standards. Thus, this study highlights that the developed
information system plays an important and effective role in strength-
ening blood transfusion management in Indonesia, opening up op-
portunities for continuous training of health workers.

Keywords: donors, blood bags, screening tests, Indonesian Red
Cross blood transfusion units.
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PO3POBJIEHHA CTPYKTYPU TA APXITEKTYPU IHOOPMAIIMHUX CUCTEM BE3IIEKH 3 CUTYAIIIMTHOIO
OBIZHAHICTIO JIS1 X KUT/JIOBUX KOMIIJIEKCIB (c. 6-23)

H. E. Kynanenp, IO. 1. XKoBHip, €. B. Bypos, O. M. [Tyaa, B. B. ITaciuauk

IHdopMmariifiHi cucTeMu Ge3IeKU € BAXKIMBOIO Ceporo 3aCTOCYBaHHS KOHIEMIiT cuTyariitHol 06i3HaHoCTi. O6’€KTOM /IOCTiZPKEHHS € iH-
opmariiitHi crcremu 6e3rexy KUTIOBHX KOMILIEKCiB. IIpo6iema, sika BUpilIyBasiacs, IOJIsArae y CTBOPEeHHi e(peKTUBHOT, THYJKOI Ta aflaliTHB-
HOI CTPYKTYpH /i1 3a6e3IeueHHs CUTyaliifHoi o6i3HaHOCTI B iHpopMaliiiHuxX crucreMax Gesnexu. LIst cTpyKTypa, Ha BiAMiHY Bifi iCHYIOUHX,
6a3yeTbcsl Ha iHTerpalil iHTeIeKTyaJIbHUX areHTiB, CepBepHUX CIyxO i LeHTpasbHOro GJIOKY, 1[0 B3aEMOJIi€ 3 Mepexxero IHTepHeTy pedeit.
3amnporoHoBaHa cucreMa 3abe3redye aBTOHOMHICTb iHTesIeKTyaJbHUX areHTiB, sSIki BUKOHYIOThH CIelljayi3oBaHi 3aBJaHHS 3a OIIOMOIOI0
iHTeTpOBAaHMX iHTEIEKTyaJTbHUX CEHCOPIB, & CEPBEPHi CIY)KOM BUKOHYIOTH 6a30Bi OOUMCIIOBAJIbHI 3aBJaHHs, TaKi SIK MallHHE HABYAHHS,
3icTaBieHHs MA6JIOHIB i cTBOpeHHS Mozieseil. LleHTpabHUIT 610K arperye iHbopMallito, peasisye Ipomeaypy MipKyBaHHS Ta ifeHTHdIKALiT
cuTyaliil j1s1 Bciel cucremu.

3anponoHOBaHO apXiTEKTYpy, KA BKJIIOYA€ TPU OCHOBHI IiJICUCTEMU: BiZIeOCIIOCTEPEXKEHH, KOHTPOJIO JOCTYILy Ta yIIPaBJIiHHS IIOCIyTra-
MH oreparopa. CyTb OTPHMAaHHX Pe3y/IbTaTiB MOJSTa€ y CTBOPEHHI IHYUYKOI apXiTeKTypH, sIKa J03B0JIsI€ e(DEKTUBHO ITOEJHYBATH TEXHOJIOTIT
InTepHeTy pedeil i3 miXom0M cuTyariiiHoi 06i3HAHOCTI.

PesysibTaTi JOC/TIPKEHHS JOCATHYTI 3aBASAKY MO€AHAHHIO iIHHOBALiMHUX MiJXOZiB, TAKUX SIK BUKOPUCTaHHS iHTe/JeKTyaJlbHUX areHTiB,
MaIIMHHOTO HaBYaHHS Ta CUTYallillHOTO aHasi3y, 110 3a0e3reuye IHyYKHAN po3mofil (yHKIiH MK KOMIIOHEHTaMU CHCTEMU 3aJIeXKHO Bif
BUMOT' KOHKPETHOT'O 3aB/laHHs. XapaKTepHi BifMIHHOCTI 1i€l apXiTeKTypH 03BOJISIOTH peali3oByBaTH IMPUHITUII CUTYaI[iliHOI 06i3HAHOCTI Ta
MiATPUMYBATH Ge3TIepepBHi IIPOIleCH HaBYaHHS CUCTEMHU.

3aB/sIKU CBOIN MOZY/IBHIN apXiTeKTypi 3aIIpOIIOHOBAaHA CHUCTeMa MOXKe OyTH BUKOPHCTaHA B YMOBAX PO3JIOTUX OYZAMHKOBUX Mepex, 10
06CITyTOBYIOTBCSI KOMITAHIsIMU-TTpOBaliZiepaMu IHTepHeTY, a TAKOXK B 00’€JHAHHSIX CIiBBJIACHHUKIB 6araTOKBapTHUPHUX OyMHKIB. PopmMaJtiza-
1Iisl €JIEeMEHTIB apXiTeKTypH CIIPOIIye MPOIeC pOo3poOJeHHS Ta BIIPOBA/PKEHHS CHUCTEM, IO POOUTH IX ZOCTYITHUMH JJIs1 ITUPOKOTO CIEKTpa
3aCTOCYBaHb Y )XUTJIOBUX KOMIUIEKCAX KOMITaHisIMHU-IIpOBali/ilepaMy iHTEpPHET ITOCJIYT.

KurrouoBi coBa: iHTepHeT pedeil, apXiTeKTypa CUCTeMH, KOHTPOJIb OCTYITY, BiZIeOCIIOCTEepeIKEeHHS, MOHITOPHHT Ge3IeKH.
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OIITHKA BILUIMBY PO3MIPHOCTI IIPOTPAMHUX CTPYKTYP HA 3BUIBIIIEHHSA YACY iX IPOTPAMHOTIO
OBPOBJIEHHS (c. 24-34)

€. B. lanwirens, /1. O. KopueBcrskuii, C. M. HoBak, [I. M. CamoiiieHko, M. M. Cyirima

OG’€KTOM JIOCJI/PKEHHSI BUCTYIIMJIO SIBUIIE €KCTPEMaJIbHOTO 301IbIIEHHS Yacy IIPOrpaMHOTO BUKOHAHHS KOy IIPH IIEBHHMX pOo3Mipax
JIAHUX, 1[0 HUM 06pOGIISIIOThCS. BupilryBaHa mmpo6siema 1oJisiraia B IIepeBiplli 3araJibHOro XapaKkrepy sSIBUILA /IS Pi3HOro 06/1aiHAaHHS.

EBostronist cyqacHoOi 0604HCIIOBAIBHOI TeXHIKY, 11 OIlepaTUBHOI TaM’sITi YaCTO MPOXOAUTH €eKCTEHCHBHUM CIIOCOO0M — 301/IBIIEHHIM KiTb-
KOCTi CTPYKTYpHUX eJleMeHTiB. [Ipo61eMH MOXKYTh IIPOSIBIIATHCH Y TOMY, IO TTePiOANYHI IIPOIiecH y KOZi IIOYMHAIOTh ITPOSIBJISTH Pe30HAHCHUI
edexT, IKUH IIPU3BOAUTH /10 Pi3HUX IOKA3HUKIB Yacy 00pOOGJIeHHS JaHUX, PO3MIpU SIKUX € KPATHUMU | HEeKPaTHUMH CTPYKTypaM OJIOKiB.

¥V po6orti IIpoBeIeHO JOCIIKEHH ST BIVIUBY PO3MipHOCTI 6JIOKIB JAaHMX Ha MIBU/KICTh BUKOHAHHS LIUKJLY, KU IX iTepye. BukopucraHo iHCTpy-
MeHTapili [uepeHIiaTbHOro perpeciiiHoro aHasisy pesy/abrariB. EKCliepiMeHTH ITpoBeZieH] Ha pisHOMY yCcTaTKyBaHHI, 1IJ0 Ma€ pi3Hy apXiTeKTypy,
THII Ta KUTBKIiCTh ONIEpaTUBHOI ITaM’SITi, ITPAIfOe Tif YIIPaB/IiHHAM Pi3HUX OMepariiiHHX CUCTeM. B ycix excrieprMeHTax 6y/10 BUSIBJIEHO Pe30HAHCHI
edeKTH, SIKi IPU3BOJIMIIN IO BiIXWJICHD y Pi3HUIIEBOMY Yaci BUKOHAHHS KOHTPOJIBHOTO Ta pepepeHTHOro GJIOKIB KOy [Tt KPUTUYHOI POo3MipHOCTI
JaHuX y 1.6-3.6 pasiB y OpiBHAHHI 3 cepeiHiM 3HaYeHHsIM. AGCOTIOTHUH Yac CaMUX OIlepalliii I0CTYITy /10 ITaM sITi KOHTPOJIBHOTO GJIOKY ITPU IIbOMY
3pocTaB /10 136 pa3iB y OpiBHSIHHI 3 pedpepeHTHUM. KpUTHYHUMY BUSBHUJIUCH CTPYKTYPH, PO3MIp SIKUX € KPAaTHUM CTerleHi /Biiikul (2N), 0co6/ 1B 3
BeJIMYMHAMU 512 Ta 1024. 3a3HaveHi po3Mipy € OIIMPEHNMH y 6araThoX 3a/javax, 30KpeMa, KpUrrorpadivHoro mpu3HavYeHHs, a TAKOXK TP poboTi
3 ITOTOKOBUMH ZIaHUMU. CITi/[yBaHHS peKOMEH/IaIlisiM, HaBeZIEHUM Yy POOOTi, MOXKe ZIOTTOMOTTH Tepei0aunTH Y1 BUSIBUTH 9acOBi 3aTPUMKH y TIPO-
rpaMax, CKOMIIJIbOBaHUX /Il KOHKPETHOTO 00J1a/[HAHHS, Ta TIOKPAIIATY IIBU/KOIiF0 IIPOrpaM IIUISIXOM iX yCyHEHHs.

KUrro4oBi cyioBa: IIBUKOZisS IIporpaM, onepaTUBHA IIaM sITh, OIlepalliliHuii yac, TiHiiiHa perpecist, fudepenianbauil aHamis.
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PO3POBKA IIOCTKBAHTOBHUX KPUIITOCHCTEM HA OCHOBI CXEMHU PAO-HAMA (c. 35-48)

€. 0. MeJeHri, O. I. Kopois, B. II. Illyinsra, C. B. MineBcskuii, O. B. CeBepinos, O. B. Boiitko, X. H. P3aes, I. I. I'ycaposa,
C. O. KpaBueHKo, C. E. ITamnaeBa

OO0’ €eKTOM JOCITIIKEHHS € TIpoLiec 3a0e3MeYeHHs 3aXUCTy Tepeiadi JaHuX B KaHallax 3B’ 513Ky 00’ €KTiB KpUTHYHOT iHPACTPyKTYpH
Ha OCHOB1 MOOLTBHUX Ta CMAPT-TEXHOJOTiN. PO3BUTOK TEXHOJIOTiif KBAHTOBHX OGYMCIIEHB Ha OCHOBI asroputmiB I'poBepa Ta Illopa 3a6e3-



Me4yI0Th PaKTUYHUH 3/1aM CUMETPUYHUX Ta HECUMETPUYHUX KPUIITOCUCTEM 3a MOosliHOMianbHUI Jac. ITosgBa crcTeM Ha OCHOBIi IITYYHOTO
iHTeJIeKTY ZJ03BOJISIOTH CTBOPIOBATH TiOPHU/IHI CHICTEMU BUSIBJIEHHST CIA0KHUX MiCIlh (KPUTUYHHX TOYOK) y CUCTEMaX Oe3IeKH He TiJTbKU 00 €KTiB
KpUTHYHOI iH(MpacTpykTypu. KpiM I[pOro moBHOMACIITAGHUI KBaHTOBUII KOMIT'IOTEp BiIKpHE HOBY €py BIIPOBQ/PKEHHSI aJTOPUTMIB IOC-
TKBaHTOBOI kpunrorpadii. Cepes; mepeMoXI[iB TOCTKBAHTOBHX aJIFOPUTMIB OKpeMo BUJiIeHi KpunTo-komoBi kKoHCcTpykii (KKK) Mak-Eiica
ta Hifepaittepa, sIKi J03BOJISIIOTH iHTETPOBAHO 3a0€3I1€UNTH HEOOXiIHWI piBeHb 3aXMCTy Ta iHTErpoOBaHO 3a06e3MeYNTH HEeOOXiAHMI piBeHb
BiporigHocTi nepejadyi iHpopmarii. Ajie CyTTEBUM HeJJOJIIKOM € MOXJIUBICTb 3JIaMy TaKUX CUCTEM Ha JIiHIIHUX KOoJax, a TAaKoXX HeoOXiHIiCTh
ix moGyz0Bu Ha mnosteM Tasya 21°-213) o cyrreBo 3MeHIIye iX BUKOPUCTaHHs B HU3bKOEMHUX CHCTEMAaxX HAa OCHOBI CMapT- Ta MOGLIBHHX
TeXHOJIOTiH. [IJ1s1 po3B’A3aHHS I[bOTO HEZIOJIIKy y poOOTi TPOIIOHYEeThCs BUKOpHcTaHHs cuMmeTpuyHoi KKK Ha ocHOBi cxemu Pao-Hama Ha asre-
6pOreoMeTPUYHIX Ta 30MTKOBUX KOZIAX, IO 3a6e3Ievuye MOXKJIMBICTh 320€311e9NTh 3HAYHOTO 3MEHIIIEHHs 00’ €My KJIFOYOBHX IaHUX (1T00y10Ba
KKK Hay mosiem Ha Tasya 24-2°). TTpu Bukopucranti KKK Pao-Hama (popMyeThCst KBAHTOBHH CUMETPUYHUIA aJITOPUTM, SIKUIA 3a6e31edye 36e-
piranHst piBHsI cTifiKOCTi Ta BiporigHoCTi nepeaui iHdopmanii (Gesneunnii yac 10%5-103%). Takuii mizxiz 3a6e3mevye MOKINBICT (POPMYBaHHS
iHTesIleKTyaIbHUX crcTeM 3axucTy iHdopmanii (IC3I). HaBeaeHa cTpykTypHa cxema 1o6ynosu IC3I 3a6e3redye cBoedacHe BUSBIEHHS 3arpo3
3 OI[iHKOI0 OOYHCITIOBAJIBHUX Ta (DiHAHCOBO-IIOACEKUIX MOXUIMBOCTEN HAITQJHMKIB, a TAKOXK BUKOPUCTaHHS HeoOxigHnx KKK/anre6paiuHnx
(36UTKOBUX) KOZIB 1151 3a6e3IeuyeHHs] HeO0OXiIHOTO piBHS Ge3IeKH.
KU1r04oBi ciroBa: KpUNTO-KOJ0Bi KOHCTpyKIIil Pao-Hama, anre6paiuni Koy, iHTeJIeKTyaIbHi CCTEMU 3aXKUCTY.
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VIOCKOHAJIEHHS IIPOIIECY KOHTPOJIIO I BUITPABJIEHHS IOMIJIOK B HEITO3UIIIMTHUX KOIOBUX
CTPYKTYPAX (c. 49-61)

A. C. fIHKo, B. A. KpacHo6aes, A. [I. I'rymrko

OG6’eKTOM JOCJiZPKEHHSI € IIPOLleCH ONepaTHBHOIO KOHTPOJIO Ta BUIIPABJIEHHS ITOMWJIOK JaHUX B HEMO3UI[IHHMUX KOJOBUX CTPYKTY-
pax (HKC). Ha ocHOBi KPUTHYHOTO aHasIi3y iCHYHOUOro MeTO/y KOHTPOJIIO AaHUX, 3aCHOBAHOTO Ha BUKOPUCTaHHI mpoekiii uyncia B C3K,
BCTAaHOBJICHO OOMEKEeHY ONepaTUBHICTh KOHTPOJIIO Ta 3AaTHICTh BUSBJISTH JIMIIIE OAMHINYHI TTOMIJIKH.

VY mociiKeHHi y/0CKOHAJIEHO METO/Y LIBU/IKOTO KOHTPOJIIO Ta KOPeKIii JaHuX koM 'iotepHoi cucreMu (KC) peaspHOro yacy, pyHK-
1[iOHYI0YOI B HETIO3ULiMHIi crcTeMi YMcIeHHs, B TaK 3BaHiil cucreMi 3asmnikoBux kiaciB (C3K). KoMIiekcHUI miAxiJ 0 KOHTPOJIIO Ta
ycyHeHHsI ToMuiok y C3K mo6yzoBaHuil Ha OCHOBI HEITO3UIIITHOTO KOyBaHHS, 1[0 6a3yeThCsI Ha KUTAMChKill TeopeMi ITpo 3aIUIIKY. [JlaHa
TeopeMa ZOBOAUTSH, 1[0 HKC € HAaCTYITHUM eTaroM po3BUTKY Teopil KOHTpouto iHdopMariii 3 BUKOPUCTAHHSAM apU(GMETHIYHOTO KOHTPOJTIO
110 MOZY/II0. BUKOpUCTaHHS BacTHBOCTI NOBHOI apudMerrnuHocTi HKC 103BOJIMIIO YOCKOHAIUTH METOZ Ta 36GiTBIINTH OIepaTUBHICTh
KOHTPOJIIO JAHUX 3aBAsKU 06po6ui indopmarii y C3K 6e3 KOHTPOJIIO KOXKHOT'O OTPUMAHOI0 IIPOMIXKHOTO pe3ysibTaTy. IIopiBHSHHS 3 Hail-
61/1bIII OTIepaTUBHUM iCHYIOUMM METO/|0M [I03BOJIMJIO BCTAHOBUTH, 110 PO3p0o0IeHH T MeTo/ 3a6e3Iiedye MiZiBUILeHHs IIBUAKOCTI KOHTPOJIIO
JaHux 1,2-1,3 pasu.

3amponoHOBaHO e(eKTUBHUII IIPOLeC ONEePAaTUBHOIO Ta TOYHOI'O BUSIBJIEHHS IIOMMJIOK Ha OCHOBIi YIOCKOHQJIEHOTO METOLY KOHTPOJIIO
nanux y C3K, mo 3acHOBaHMI Ha BUKOpUCTaHHI kopuryBanbHuX BaactuBocreit HKC. ITapasenbHe BunpasiaeHHd nomuaok y HKC B 2 pasu
MiBUIIY€E ONEPAaTHUBHICTh KOPEKIlii IOMIJIOK, 32 PaXyHOK CKOPOYEHHS KiJIbKOCTi IMPOMDKHUX OIlepaliil B yJocKoHajJeHOMy MeTofi. Ilpu
IIbOMY, 3i 36LIBIIEHHSM PO3PSAAHOI CITKH OnepaH/iB, 10 06pO6IISIOTHCS, €()eKTUBHICTh 3aCTOCYBaHHS PO3IVITHYTOTO IIPOLIECy BUIIPABICHHS
TIOMUJIOK 3POCTaE.

KirrouoBi cioBa: MIBU/KO/isSE 0OPOOKM JIAHMX, HETIO3MIIiiiHa KOJJ0BA CTPYKTypa, CHCTeMa KJIaCy 3a/IMLIKIB, ONEPAaTUBHICTh KOHTPOJIIO,
KOpEeKIlid JaHuX.
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PO3POBKA METOY BUBHAYEHHS KOOPIUHAT IIOBITPSIHOI'O OB’EKTY MEPEJXKEIO IBOX SDR
IIPUMIMAYIB (c. 62-68)

I. B. Xygos, A. A. I'pu3o, O. O. OnexceHko, 0. €. Pemino, B. A. Jlicoropcekuii, A. O. ITosakos, . M. Koxxyiko, C. B. MeJIbHUK,
0. B. Binoyc, C. M. CyKoHBKO

OG6’eKTOM JIOCJTi/IPKEHHs € TIpoliec BU3HAYEHHs KOOPAMHAT MOBITPSHOro 06’ekTy. OCHOBHA TiIloTe3a JOC/i/KeHH ToJAraja B TOMY, 1[0
BHUKOPHCTAHHS Mepexi Box Software-Defined Radio (SDR) nmpuiiMadiB /{03BOJINTh BUSHAYUTH KOOPUHATH IIOBITPSHOrO 06°€KTY. Bu3HaueHi
KOOPJMHATH MOXKYTb GyTH BUKOPUCTaHi y SIKOCTi IOIepeiHbO] 1[iIeBKa3iBKU pajapy.

VaockoHasieHO MeTOZ, BU3HAUeHHsSI KOOpJMHAT IOBITPSHOro 06’ekTy Mepexketo ABox SDR mpuiimauiB, sikuif, Ha BifMiHy Bif Bimomux,
nepenbavae:

— BUKOPHUCTAHHS CUTHAJIIB GOPTOBUX CHCTEM IOBITPSTHOTO 006 €KTa;

-y AKOCTi eJleMeHTiB Mepexi BukopucranHsa SDR npuiimadis;

— BUKOPHMCTaHHA TPiaHTY/IALIfHOIO METOAy BU3HAaYeHHs KOOP/AMHAT MOBITPSHOr0O 00’€KTA.

ITpoBeZieHO OIiHIOBaHHS TOYHOCTI BU3HAUEHHS KOOPUHAT OBITPSHOTO 06’ €KTY Meperkero 1Box SDR mpuiimadi. BcTaHOBIEHO, 1110:

— TOYHICTh BUMipIOBaHb KOOP/IMHAT IOBITPSTHOTO 06’€KTA Pi3KO 3HIKYETHCS ITPU HAGMDKEHHI TOJITPHOTO KyTa CIIOCTEPEeXKeHHS 3 cepes-
uHU 6a3u 10 0 a6o T;

- HaliMeHITy TOMUJIKY BUMipIOBaHHS KOOPAWHAT MOXKHA 3a6€3M1eUrTH ITPU 3HAXO/KEHH MOBITPSHOro 06’€KTa Ha TpaBepci /10 cepeluHn
6a3u i KoM BiICTaHb J0 TOBITPSIHOTO 00’ €KTa GIN3bKA /10 BEJIMIUHU 06a3H;



- IIpU MayIUX 6a3ax CWJIbHIIlE, YUM MPU BEJTUKUX, BUPOKEHA HEPIBHOMIPHICT 3aJIe)KHOCTI MMOMUJIKY BU3HAYEHHS KOOPAWHAT Bif| TI0JI0-
JKEHHSI TTOBITpstHOTO 06’eKTa 100 SDR npuiimauis;

- Ha BeJIMKi# ZaJbHOCTI 3HaUeHHsI IOMMJIOK ITPU MaJIUX 6a3ax CTPiMKO 3pOCTalOTh, 110 06YMOBJIEHO HacaMIIepes MaJIUM KyTOM IepeTHHY
JIiHIH TIeJIEHTIB;

- SDR npuiiMadi 01iTBHO pO3MIIIlyBaTH OJWH Bi/i OZIHOTO Ha JIOCTATHBO BEJIMKIiil BificTaHi (3HaUeHHS, 1[0 peKoMeH/[0BaHo: (1-3) Besu-
YUHU BiJICTaHi 10 MOBITPSIHOTO 00’€KTA);

— ITOXUOKY BUMIiPIOBaHHSI KOOP/MHAT MOBITPSTHOIO 00’€KTa MAIOTh 3HAUeHHs (250-350) M y JOCTaTHBO LIMPOKOMY Jliarla30Hi HaNpsiMiB;

- TIpY 3MEHIIeHH] BeJIMYNHN 6a3¥ MOXUOKH MIBUZKO 3POCTAIOTH (I0CATAIOTh BeIMIMHY 6isbie 1000 M) ITpH BiAXWJIEHH] KyTa criocTepe-
JKEeHHsI BiJj HanpsaMKy 90°.

KurrouoBi croBa: noBiTpstHUIA 06’ eKT, Mepexa SDR npuiimauis, TpiaHTy/IsALiHHU METOA.
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BITPOBA/IDKEHHSA ITEPEJTOBOI METO/IUKU AHAJII3Y BIBPAIIII JIJIA IIPOTHO3HOT'O OBCJIVTOBYBAHHSA
OBEPTOBUX MAIIIHH (c. 69-79)

Gulsim Rysbayeva, Anara Umurzakova, Mohammed Alanesi

Ile mocipKeHHs 30cepe/PKEHO Ha IIPOrHO30BaHOMY TEeXHIYHOMY OGCJIyroByBaHHI 06epTOBOro 06/1aJHAHHS — OCHOBHOT'O aKTHBY B TaKHX
ray3sx, Ik BHPOOHUIITBO, BUPOOHUIITBO eHeprii Ta TpaHCHopT. [IpobseMa, sika po3MISIA€ThCsl, IIOJIATAE B YACTiH MMOSIBi HEBUSABIEHUX He-
CIIPaBHOCTEM, TAKUX SIK Ie()eKTH IiJIIUITHUKIB i BUTHH Baja, sIKi MOXKYTb IIPU3BECTH /10 HEOUiKyBaHUX ITPOCTOIB i 3HAUHUX BUTPAT Ha TEXHi4-
He 00CTyTOBYBAaHHS Yyepe3 0OMEeXXEHHS TPAANIIiTHIX METO/iB JIiarHOCTUKY B CKJIQ/[HUX, IIyMHUX CepeZloBUINAX. [IJIs II0[J0/IaHHST IUX ITPo6IeM
Gy/10 po3p0o6JIEHO iHTErpoBaHy CTPYKTYpYy, sKa IOEAHYE Iepe/joBi MeToau BibpaljiiiHoro aHasisy (BKJIIOYAIOYM BeHBJIET-IIEpPEeTBOPEHHS Ta
TIOLIYK Bi/iIOBifHOCTI) i3 HaGOpOM HaiicyJacHIIIMX MoJesieil MalllMHHOTO HaBYaHHS, BKIo4atoun Random Forest, Support Vector Machine,
Gradient Boosting, Convolutional Neural Network i Long Short-Term Memory (LSTM). Lef iHHOBaI[iiiHU#A mifiXij, SIKMiT XapaKTepU3yeThCst Ha-
JiHUM BU/ITEHHSM O3HAK i MOXKJIMBOCTSIMU MO/IETIOBAaHHS Ha OCHOBI JJaHUX, 3a6e3I1euye TOYHICTh BUSBJICHHS HeCIIpaBHOCTeH /10 97 %, 110
Bifpi3Hsie fioro Bifi 3BUYaHUX pillleHb. Pe3ynbTaTy I6eMOHCTPYIOTS, 10 ITiIBUIIleHA TOYHICTb i HafliliHiCTh 3aIIPOIIOHOBAaHOI iH(pacTpyKTypu
e(heKTUBHO BUpilllye AaBHI Ipo6IeMH, OB sI3aHi 3 HETIOBHUM BHSIBJICHHSIM HECITPaBHOCTEH i IIPOCTOSIMU B IIpoliecax 00CTyroByBaHHsI. 3a6e3-
TIeYyour MaciiTaboBaHe, CTilike f0 IIyMa pillleHHs, JOC/Ii/PKeHHs CIIPHUsie PO3BUTKY ITPOMUCIOBUX CUCTEM 3aBJSKH 3HAUHOMY CKOPOYEHHIO
orepaniifHUX HAKJIAZHUX BUTPAT i 9acy IIPOCTOI0, TAKUM YMHOM ITiATPIMYIOYH OCHOBHI 6i3Hec-orepariil Ha MaKCHUMaJIbHil TPOAYKTUBHOCTI.

KUrro4oBi croBa: IIporHo3He 06CIyrOBYBaHHS, MalllTHHEe HABYAHHS, aHAIi3 BiOpaii, 06epToBi MallIMHM, HECITPABHOCTI ITi/[IIUITHUKIB.
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PO3POBKA CUCTEMHY BUABJIEHHA TA KJIACU®IKAIIT BHYTPINTHIX JEPEKTIB TPYE (c. 80-89)

Perizat Rakhmetova, Gani Sergazin, Yeldos Altay, Daniyar Dauletiya, Lazzat Kurmangaliyeva

OG6’eKTOM JIOCJTi/IPKEHHS € BUABJICHHS Ta KIacu(ikarlis BHYTpilHIX fedekxTiB Tpy6. OCHOBHOIO IPOGIEMOI0, 10 BUMArae BUPIlIeHHs, €
Hee(eKTUBHICTh, BUCOKA BAPTiCTh Ta HU3bKA TOUHICTh TPAAULIHHNIX METO/iB PyYHOTO KOHTPOJIIO, SIKi YaCTO BUMAraroTh BeJIMKMX BUTPAT Yacy
Ta CXWJIbHI 10 JIIOACHKAX MOMWIOK. OTpUMaHi pe3y/ibTaTh BKJIIOYAaOTh CTBOPEHHSA MYJBTHMOZAIbHOI IIaThopMH, 1o noejgHye faHi RGB-
Bisyastizarii Ta IMIMOMHY 3 TIepeJOBUMHU QJITOPUTMAMU IITYYHOTO {HTEIEeKTY, BUSIBJIEHHSIM Me)X MeToloM KeHHi Ta 3aCHOBaHOIO Ha L[ITBHOCTI
TIPOCTOPOBOIO KJIACTEPU3ALIIEI0 s AoAATKIB 3 mrymaMu (DBSCAN), 3a6e3meuyrodn y3araJTbHeHy CepeiHI0 TOuHICTh (mAP) 93 % mpu BUSB-
JieHHi Ta kiacudikanii pisHUX AedeKTiB, TaKUX SK TPIilMHY, KOpo3isd Ta 3acMidyeHHs. KOPOTKMiT aHaITi3 pe3y/ibTaTiB IOKa3ye, 110 BUCOKA ITPO-
JIYKTUBHICTB JOCATA€ThCS 3aB/SIKU CUHEPTil My/JIbTHMOJAIbHOI0 30HAYBaHHS, pO3IIi3HaBaHHs 00pa3iB 3a OIIOMOT0I0 IITYYHOrO iHTEJIeKTY Ta
HaJiliHOI po60TH30BaHOl HaBiramii. Takuii KOMIUIEKCHUM Mifxiz 3a6e3meuye He TiIbKY TOUHICTh BUsIBJIEHHS JedeKTiB, aje i iX BUsIBIeHHS B
pexxumi peasbHOTO acy. Oco6JIMBOCTI OTPUMAHUX Pe3y/IbTATIB, 110 6e3MocepeiHbO CIIPAMOBAHI Ha BUPIIIeHHs BU3HAYEHOI IIPO6IeMHU, BKJIIO-
4JaloTh B ce6e BUCOKOTOYHE BHUSBJIEHHS Zie(DeKTiB B peXKHUMi peasIbHOTO Yacy Ta CKOPOYEHHS Yacy ITPOCTOIO ITifl Yac IepeBipKu. SIK HACTifoK,
CKOPOYYEThCSI Yac NepeBipKy, 3HIKYIOTHCSI BUTPATH Ta ITi/IBUIIYETHCS Oe3IeKa TPyGOIIpOBiHOT crcTeMH, 1110 3a6e3Ieuye TOUHe BUMipIOBaHHS
MOKa3HUKIB (MAP 93 %) Ta 3HIKEHHsI PU3UKIB /i1 Ge3reky rnpari. Po3pobieHa cucreMa IpU3HaueHa Jyis BUKOPUCTAHHS B TPAJUIIHNX
TIPOMHUCJIOBHX YMOBAX, OCOOIMBO y BEJIMKUX TPyOOIIPOBIAHNX MepeXkax Ta Y BUITZIKax, KOJIU TPaguIliiiHi MeToau MasoeeKTHBHI.

KurrouoBi coBa: BHYTpIIIHIlN iedeKT TpyOH, BUSBJICHHS, KIacH(iKallisi, aJITOPUTMH IITYYHOTO iHTEJIEKTY, PO3ITi3HABaHHS 00pas3iB.
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PO3POBKA TH®OPMAIIIHOI CUCTEMH JIJI1 CKPUHIHTY ITAKETIB 3 KPOB’IO SIK BAYXJINBOTO ETAITY B
OPTAHIZAMIT IIEPEJIMBAHHS KPOBI B IHJIOHE3IT (p. 90-104)

Andiani

IIpoBesieHHs CKPUHIHTIOBUX TECTiB MAKeTiB 3 KPOB'I0 Ma€ Ba)KJIMBe 3HAYEHH /I BUSIBJIEHHs Ta 3a1100iraHHs 3aXBOPIOBaHb, 110 Iiepezia-
I0ThCS TTiJl Yac MepeIMBaHHs KPOBi, TAKUX SIK renatut B, renatut C, BIJI Ta cudiic. Y ganiit po6oTi 06roBoproeThest po3podka indopMariiHoi
cucTeMu QiapTpanii JaHUX PO MaKeTH 3 KPoB>Io B IHAoHe3il. O6>EKTOM JIOC/I/PKEHHS € YIIPaB/IiHHS JAHUMU IIPO JIOHOPIB KPOBi Ta IakeTn
3 KPOB’I0.



Pe3ysbTaTH JJOCIIiKEHHS BKa3yIOTh Ha OLIBII e(heKTHBHY ONepaliiiHy CTPyKTYpY, TOYHE YIIPABJIiHHS JaHUMU Ta CBOEYACHE IIPUMHSTTS
pileHs 10710 Ge3MeKy NepeIBaHH KPOoBi. 3aB/sSKM BUKOPUCTAHHIO Cy4aCHUX MOB IIpOrpaMyBaHHs, Takux sk PHP 3 ruatdopmoto Laravel
Ta 6a3u gaHux MySQL, 115 cucreMa 06>€JHye YIIPaBIiHHS JAaHUMU IIPO IOHOPIiB KPOBi Ta pe3ysIbTaTy CKPHHIHTOBUX TECTIB, 1[0 A03BOJISIE 3HA-
YHO 3HU3UTH PU3MK IlepeZiadi 3aXBOPIOBAHb.

T0JTOBHOIO OCOGIMBICTIO JAHOI CUCTEMH € 3/1aTHICTh e()eKTUBHO iHTerpyBaTH AaHi PO JOHOPIB Ta Pe3y/IbTaTH CKPUHIHTY, 110 3a6e31edye
JIOCTYTI 10 HUX Ta IPUIHATTS pillleHb y PeXXHMi peasbHOro Jacy. s 0co6/MBiCcTb 103B0JIs€ CUCTEMi BUPIllyBaTH Mpo6IeMH, paHillle BUSBJIEHi
TpafUIiTHUMI METOAaMU, 1[0 3HAYHO 3HIDKYE PU3MK TTOMIJIOK Ta Iepesiadi 3aXBOpIoBaHb. PesysibTaTy JoC/Ti/[PKeHH TTOKa3yIo0Th, 110 CCTeMa
MoOXKe e(peKTHBHO 3aCTOCOBYBATHCS y BHYTPIIIHBOMY CEpeZIOBHIL| ITi/[pO3/iTiB 3 MepesBaHHs KPOBi B IHZ0OHE3IT, TUM CaMUM IMTOKpAIyIOIn
SIKICTb OITEPATHBHOTO O0OC/IYyrOBYBaHHS Ta BceGiUHy 3BiTHiICTH. OT)Ke, HaJIe)KHE YIPABIiHHS AaHUMU /I03BOJIUTH ITOKPAITUTH e(eKTUBHICTh
NPUMHSATTS pillleHb y cdepi 0XOPOHU 3/10pOB>sI, 30KpeMa IS IATPUMKY BUCOKUX CTAHJAPTIB Ge3reKy IepesnBaHHs KpoBi. TAKUM YHHOM,
1€ JOCJIi/KeHHs Mi/IKPEeCII0e BaXUINBY POJIb po3pobsieHoi iHdopMaliiiHoi crucTeMy B yA0OCKOHAJIEHHI yIIpaBJliHHA IepeJUBaHHSAM KPOBi B
IHmOHe3i1, BiJKpHBalOYN MOYKJIMBOCTI /7151 IOCTiTHOTO HaBYaHHSI ITPAIiBHUKIB OXOPOHH 3/I0POB’sL.

KurrouoBi ciroBa: I0HOpPH, MTaKeTH 3 KPOB'I0, CKPUHIHTOBI TeCTH, Ii[po3/iin 3 mepeiMBaHHs KpoBi IHoHesiiicbkoro ToBapucTa YepBo-
HOro Xpecra.



