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Information and Communications Technology (ICT) is
crucial to teaching and learning as it has effect on such exerci-
ses in schools. However, ICT is limited in rural based com-
pared to urban schools. In this study, the effect of the incorpo-
ration of ICT on the academic performance of rural secondary
school students was investigated. Quantitative method was
adopted for the study. The sample of the study comprised
34 matric learners and 14 teachers from three selected se-
condary schools in the rural Cofimvaba District of the Eastern
Cape Province), South Africa. Questionnaire was used as the
instrument for data collection. Excel was the software used
to analyze the results. The findings showed that ICT use can
indeed have a positive impact on learners’ academic perfor-
mance. Some teachers, however, suggested that certain mea-
sures be put in place through using ICT to encourage positive
behaviour. The study recommends that all rural and urban
secondary schools should have access to the relevant ICT and
ICT device, as these aid teaching and learning.

Keywords: academic performance, Cofimvaba District, In-
formation and Communications Technologies (ICTs), South
Africa.
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As aresult of Russian aggression against Ukraine, some fun-
damental theses regarding the nature of hybrid military opera-
tions will require clarification and even revision. First of all, this
refers to the widespread perception of the asymmetric nature
of hybrid threats as those used by a weaker adversary against
a party with significantly greater military, technological and
human potential, mainly by non-state actors against national
states. This, in turn, requires the use of modern and proven
mathematical apparatus, which is capable of processing a large
array of various types of data in a short period of time with
a given reliability of making management decisions. The object
of research is the system of strategic management of national se-
curity. The subject of the research is the synthesis methodology
of the intellectual system of strategic management of national
security. The research developed a methodology for the synthe-
sis of an intelligent national security management system. The
novelty of the research: taking into account efficiency while
choosing one or another method while researching the state
of the national security system; calculation of reliability while
choosing one or another method in researching the state of the
national security system. Also, an element of novelty is taking
into account the efficiency of the decisions made regarding the
research of the state of the national security system while using
one or another research method; adaptation to new challenges
and threats to national security. The next element of novelty
is the validity of management decisions in the management of
the national security system; taking into account different data
sources, which are different in origin and measurement units;
analysis of large data sets.

It is expedient to implement the specified methodology in
algorithmic and program software while studying the state of
the national security system.

Keywords: national security system, hybrid threats, intel-
ligent management methods, management decision making.
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Electromyostimulation is a method of restorative treat-
ment based on electrical stimulation of nerves and muscles.
The electric current, which is used in electrical stimulation
to obtain induced muscle contractions, is characterized by
a large number of different parameters. However, not every
possible option of electrical stimulation is highly effective.

To solve the task of diagnosing some diseases of the neuro-
muscular system, it is important to organize the software by
analyzing the parameters of the evoked potentials. Therefore,
the object of research is the processes of skeletal muscle con-
traction under the influence of natural electrical pulses of the
nervous system or under the influence of external electrical
stimulation. The subject of research is models describing the
processes in muscles during contraction and methods of data
processing. In the course of the study, such research methods
as mathematical modeling methods and methods of process-
ing medical and biological data were used.

The paper examines the experimental strength-duration
dependence of skeletal muscle and obtained mathematical
models for the normal state of the neuromuscular apparatus
and different degrees of denervation. On the basis of elec-
trodiagnosis of a patient with impaired motor functions,
the dynamics of changes in the patient’s condition and the
effectiveness of treatment were traced. Based on the results
of the study, an analysis of the parameters of the evoked
potentials of the stimulation electromyogram during adap-
tive electrostimulation was carried out in order to control
its effectiveness or establish a diagnosis in some diseases
of the neuromuscular system. This made it possible to de-
velop a method for correcting errors in the interpretation
of one of the quality parameters and increase the reliability
of the diagnosis. The obtained results can be used in the
improvement of technical devices for electrostimulation
therapy, as well as control of the effectiveness of rehabilita-
tion procedures.

Keywords: skeletal muscle, diagnostics of the neuromus-
cular system, modeling, evoked potentials, electrical stimula-
tion, algorithm, software.
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The object of research is the processes of automatic
optimal passing of one’s own ship with many dangerous
targets, including maneuvering ones, by the method of con-
structing the area of permissible passing parameters in the
on-board computer. According to the European Maritime
Safety Agency (EMSA), the largest number of ship accidents
in 2014-2019 occurred due to collision (32 %). On modern
ships, for observation and passing with targets, ARPA (auto-
matic radar plotting aid) is used, which allows to automate
manual operations, and the built-in function «Playing the
maneuver» provides the navigator with a convenient graphic
interface for solving passing problems. At the same time,
ARPA is an automated system that assumes the presence of
an operator in the control circuit. The presence of a person
in the control circuit is related to the <human factor», which
is a prerequisite for the occurrence of various types of ac-
cidents, including ship collisions. The most effective means
of reducing the influence of the <human factor» on control
processes is the introduction of automatic control modules
in automated systems. The paper develops a method for the
passing module, which allows automatic and optimal passing
with many targets, including maneuvering ones. The num-
ber of targets for passing is not limited by the method, but
is limited only by the capabilities of the ARPA to track the
targets. The obtained results are explained by the fact that at
each step of the on-board computer, a region of permissible
passing parameters is constructed for all purposes, passing
parameters that optimize a given optimality criterion are
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selected from the constructed region, the selected parameters
are used as software in the control law. The developed method
can be used on ships, subject to integration into the existing
automated system of an on-board computer with an open
architecture, to increase the capabilities of automatic traffic
control, in this case, the possibility of automatic optimal pass-
ing with many objectives, including maneuvering.

Keywords: passing of ships, safety of shipping, optimiza-
tion of control processes, automatic control module, simula-
tion stand.
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The Mindstorms EV3 robot, developed by LEGO, is
one of the popular robots that has been widely used in vari-
ous fields. Unlike previous versions of mobile LEGO robots,
EV3 allows the development of real-time applications for
teaching a variety of subjects, as well as for conducting re-
search experiments. The object of research in this case is the
Mindstorms EV3 robot connected to MATLAB/Simulink.
The design consists of a controller, one color sensor, two
servo motors and one support wheel. Each servo motor is
built on a DC collector motor with a matching gearbox and
has the ability to measure the number of revolutions cor-
responding. A digital sensor with a sampling frequency of
1 kHz is used as a color sensor, which can determine the color
or brightness of light. Despite its popularity, the EV3 robot
control system in interaction with the MATLAB/Simulink
programming environment is a rather complex solution and
therefore requires further research. The scientific part of the
research focuses on discovering the regularities of the Mind-
storms EV3 control system, developing a control system
model, and exploring the potential of MATLAB/Simulink
to expand the robot’s capabilities. An analysis of the main
elements of the control system, such as sensors and servos,
was carried out. The graphs of the dependences of the cha-
racteristics of the servo drives were built and the efficiency
of the robot movement was checked depending on the pa-
rameters set in the program. The result of the development
of the mobile robot control system was the adjustment of the
mobile robot movement regulators along a given trajectory
in the form of a drawn line, which allowed estimating the
maximum permissible speed of the robot movement. The pre-
sented research and development of a control system based
on MATLAB/Simulink elements allows using the proposed
method to control a mobile robot with high precision, ana-
lyze and verify the robot’s electromechanical parameters in
real time. This control system has a high potential and can
practically be integrated into industrial objects of mobile ro-
botics, provided types the sensors and executive mechanisms
of the mobile robot match.

Keywords: mobile robot, LEGO Mindstorms EV3, MAT-
LAB/Simulink, controller, control system, line-following.
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The object of research in the work is the process of radia-
tion of electromagnetic waves of a resonant waveguide-slot
antenna with in-phase excitation of slots. The subject of
research is the wave parameters and directional properties of
a resonant slotted waveguide antenna with in-phase slot ex-
citation. The existing problem is that it is necessary to ensure
highly directional properties of the antenna with electrical
control of its wave parameters at high transmitter power.
This problem is due to the fact that to solve the problem of
developing equipment for radio control, and radar of aircraft,
highly directional antennas of small sizes are required. To
solve this problem, the paper proposes the design of a simple
and cheap version of a microwave resonant waveguide-slot
antenna with in-phase slot excitation.

As a basis for developing a resonant slotted waveguide
antenna, the authors chose a standard R48 rectangular wave-
guide, which is a classic in the theory of directional systems
in the microwave range. This is due to the fact that in order
to calculate and study a microwave resonant waveguide-slot
antenna with in-phase excitation of slots, the authors used
well-known elements of the theory of aperture antennas. The
design of a resonant slotted waveguide antenna consists of
a rectangular waveguide, an exciter, and a feeder. The radia-
tion surface of the antenna is a wide wall of a standard R48
rectangular waveguide along the central axis, of which slots
are symmetrically cut in a checkerboard pattern. The exciter is
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made in the form of a metal pin inside a rectangular waveguide
near the short-circuited wall. This pin acts as an asymmetric
vertical vibrator that excites electromagnetic waves in a rect-
angular waveguide. The antenna is tuned to the maximum
radiation power mechanically by moving the short-circuited
wall of the rectangular waveguide. The pin feeds a feeder based
on a coaxial cable with a characteristic impedance of 75 Ohm.

The developed resonant waveguide-slot antenna with
in-phase excitation of slots operates in the frequency range
of 4.0-6.0 GHz. In the frequency range of 4.0-5.45 GHz,
the value of Voltage Standing Wave Ratio (VSWR) varies
from 1.08 to 2.1. In the frequency range of 5.45-6.0 GHz, the
Voltage Standing Wave Ratio (VSWR) value varies from
2.1 to 6.55. The directivity of the antenna in the operating
frequency range is not less than 90. The width of the main
lobe of the antenna pattern in the horizontal plane is not more
than 3.1°. The antenna gain in the operating frequency band
is at least 100. The efficiency is at least 90 % with a maximum
generator signal power of 10 kW.

Keywords: resonant antenna, waveguide-slot antenna, fre-
quency range, voltage standing wave ratio, radiation pattern.
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BIAA3EPKANEHHA BI/IMBY IHPOPMALIHO-KOMYHIKALIHHMX TEXHOMOrI HA PO3BUTOK OCBITH B CUILChKINH
MICHEBOCTI cropiHku 6-14

Olukayode Ayodele Oki, Chinaza Uleanya, Sanelisiwe Mhanga

Iudopmariiitno-komywikariitai Texuosorii (IKT) maioTh Bupinaibue 3HaYeHHsT /I BUKJIAIAHHS Ta HABYAHHS, OCKIJIbKU BOHU BILJINBA-
10Th Ha Taki Bpasu B mKkosax. [Ipore IKT oOMekeni B CiibChbKill MiCIIeBOCTI TIOPIBHSHO 3 MiCHKMMU MIKOJAMH. Y TIbOMY A0CJI/DKeHH] 6yJ10
BUBYeHO BIUB BrpoBakenns IKT Ha yeninmHicTb yuHiB ClIbCbKOI 3araJbHOOCBITHBOI MKOJH. [ist gocaikenns OyB NPUIHATHI KiJbKic-
Huil MeToz. Bubipka mocaipkeHns ckaananacs 3 34 yunis i 14 BunTesnis i3 TppoX BUOPAHNX CEPEAHIX MK y CLIBCHKIl MiciieBOCTI paiiony
Kodimsaba Cxianoi Karcokoi nposiniii ITisaentoi Adpuku. Sk incrpyment 360py Jannx BUKOPHCTOBYBABCS ONUTYBaIbHUK. [Ijist anamizy
PE3YJIBTaTiB BUKOPUCTOBYBAJIOCS mporpaMue 3abesnevenns Excel. Pesysbratu nokasany, mo sukopucrants IKT crupasi MokKe O3UTUBHO
BIUIMHYTH HA YCIIIIHICTh YIHIB. [IpoTe mesdki BunTesi 3anpomoHyBan 3apoBainT MeBHi 3axoan 3a pornomoroio IKT s 3aoxoueHus mo-
BUTUBHOI TTOBeATHKM. J[OCTIKEHHsT PEKOMEHIYE, 11100 YCi ClIbChKi Ta MichKi cepei mKoau Maju goctyn 10 Bianosigaux IKT ta IKT-npu-
CTPOIB, OCKIJIBKI BOHNU JIOMOMAraloTh BUKJIAJAHHIO Ta HABYAHHIO.

Kmouosi crosa: akajemiuna ycringicts, okpyr Kogimaba, indopmartiiino-komynikamiiini rexnosorii (IKT), ITiBgenna Adpuka.

DOI: 10.15587/2706-5448.2023.274258
PO3POBKA METOJOMNOrT CHHTE3Y IHNTENEKTYANBLHOI CHCTEMM YIIPABMIHHA HALIOHANBLHOM BE3NEKOK cropinxkux 15-19

Mahdi 0. A, Ubnuauskuii A. B, Augpiiena I B, lerrapsosa JI. M., liporac H. M., Bakynenxo 1. B, Ogapywenxo 0. B,
Nawenxo I' T, Faspumox 0. I, Kopansuyx B. I1.

Buacuiok pociiicbkoi arpecii npotu Ypainu jAesiki 3acajHudi Te3u MoI0 XapaKkTepy TiOPUAHUX BOEHHUX il OTPeOyBaTUMYTh YTOU-
HEHHsI Ta HaBiTh mepersisiy. HacaMiiepes e CTOCYEThCs OMIUPEHOTO YSIBJIEHHS TIPO aCUMETPUYHUIT XapakTep TiOPUIHUX 3arpo3 K TAKUX,
10 3aCTOCOBYIOTHCS CIAGIINM TIPOTUBHUKOM MPOTH CTOPOHU 3 BIYyTHO OLMBIINM BiliCbKOBUM, TEXHOJOTTYHIM, JIIOJCHKUM TIOTEHIHATIOM,
B OCHOBHOMY HeJIep/KaBHUMU aKTOPAMU [IPOTH HAIlIOHATIBHUX jiepskaB. 1le B cBOIO uepry moTpeGye BUKOPUCTAHHSI CYYaCHOTO Ta alpobOBaHO-
rO MaTeMaTHYHOTO AMaparTy, IO 3[aTHHIT 32 KOPOTKUI MPOMIZKOK dacy mposecTy 00POOKY BEJMKOTO0 MaCHBY PI3HOTHITHUX JaHUX 3 3a/1aHOI0
JOCTOBIPHICTIO MPUITHATTSI YIPaBIIHCHKUX pilienb. Q6 €KTOM JOCIIZKEHHS € CHCTeMa CTPATEriyHoro YIpaBIiHHs HAI[lOHAIBLHOIO Oe311eKO010.
IIpenmer nocaipkeHHST — METOJOJIOrISA CUHTE3y IHTeJIEeKTyalbHOI CUCTEMHU CTPATErivHOro yIPaBJIiHHS HalliOHAJILHOIO 6esnexoro. B gocii-
JUKEHH] TIPOBEIEHO PO3POOKY METOOJIOTIT CHHTE3Y IHTEJIeKTYaIbHOI CHCTEME YIPABIiHHS HAlliOHATBHOIO Ge3nexoio. HoBu3Ha foc/IiKeHHs:
BPAXyBaHHs OIMEPATHBHOCTI MPH OOGPAHHI TOTO YK IHIIOrO METOAY NPH MOCJIKEHHI CTaHy CHCTEMH HAI[lOHAJbHOI GE3IEKH; PO3PaXyHKY
JIOCTOBIPHOCTI TPy 0OpaHHi TOTO 4! IHIIOTO METOY MPHU AOCTIKEHHI CTaHy CHCTeMH HaIliOHAIbHOI Ge3nekn. TAKOK eJeMEHTOM HOBU3HU
€ BpaxXyBaHHs OIEPATUBHOCTI MPUIHATUX PIillleHb MOA0 AOCTIIKEHHST CTaHy CUCTEME HAallioHaIbHOI Ge3nexku mpu BOOPi 0HOTO abo iHIIOTO
METO/LY JIOCI/PKEHHST; ajlaliTallis 10 HOBUX BUKJIMKIB i 3arpo3 HauioHabHiil Oesneri. HacTyHUM eleMEHTOM HOBU3HM € OOIPYHTOBAHICTH
YIPABJIIHCHKUX PIllleHb TPU YITPABIIHHI CHCTEMOIO HAIIOHATBHOT Ge3IeKH; BpaxyBaHHsI PI3HUX BUXIJHUX JaHUX, 1110 € Pi3Hi 32 MOXOKEHHIM
Ta OJIMHUIIMU BUMIDY; IPOBE/ICHHS aHaJli3y BEJIMKMX MACUBIB JJaHUX.

3asHaveHy METOMOJIOTII0 JOIIBHO pealidyBaTn B aIrOPUTMIYHOMY Ta TIPOTPAMHOMY 3a0€3IedeHH] TIPU MOCTI/UKEHHI CTaHy CHCTEMU
HalliOHAJIbHOI Oe3IeKN.

KmouoBi cnoa: cucTeMa Hal[iOHAIBHOI O€3TIeKH, TIOPU/IHI 3arpo3H, IHTENIEKTya bHI METO/M YIIPABJIiHHS, TIPUIHSTTS YIPABIIHCHKUX PillleHb.
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CIOCIB NIATHOCTHKH JEAKMX 3AXBOPHOBAHL HEPBOBO-M'A30B0i CHCTEMH TA OCOBMIMBOCTI OEPOEKH [IAHKX B
NPOrPAMHUX 3ACOBAX cropinku 20-25

Mpacon L. B, Hosxap 0. /i, Epowenxo 0. A.

EnextpoMiocTUMYJIALIST € METOJIOM BiZIHOBHOTO JIIKYBaHHS, B OCHOBI SIKOTO JICXKHUTD CJCKTPUYHA CTUMYJIALIS HEpBiB Ta M's13iB. Esex-
TPUYHUI CTPYM, KNI 3aCTOCOBYETHCS B JIeKTPOCTUMYJIAILIT 711 OTPIMAHHS BUKJINKAHUX M SI30BHX CKOPOUCHb, XaPaKTePH3YETHCS BETNKOIO
KiJTbKiCTIO Pi3HUX TTapameTpiB. OHAK aIeKO He KOKEeH MOKJINBUI BAPiaHT eJIEKTPOCTUMYJISAIT MA€ BUCOKY e(DeKTUBHICTD. /[JisT BUpilieHHs
3aBJIaHHS IIaTHOCTUKHY JIESTKUX 3aXBOPIOBaHb HEPBOBO-M I30BOI CUCTEMH € BasKJIMBOIO OPTaHi3allist IIPOrPaMHOTO 3a0€3ITeUeHH ST MIJITXOM aHa-
JIi3y MapaMeTpiB BUKJINKAHUX MoTeHiiaxis. OTke, 06'€KTOM TOCTIAKEHHS € TPOLECH CKOPOYEHHS CKEeJIETHOTO M’sI3a T1i/l BIUIMBOM TIPUPOIHUX
€JIEKTPUYHUX IMITYJIbCIB HEPBOBOI crcTeMU abo I/l BIUIMBOM 30BHILIHBOT e1eKTpoCcTUMYJIsiiii. [TpeMeTom JoC/Ii/pKeH s € MOJIedI, 1110 OIu-
CYIOTD TIPOTIECH B M’sI3aX TIPU CKOPOYEHH] Ta crmoco6u 06pobKM TaHuX. Y X0/ AOCTiIKEHHS] BHKOPHCTOBYBAJIVCS TaKi METO/IH IOCIIIKEHHS,
SIK METO/IM MATEMATHYHOTO MOJIETIOBAHHS T2 METOM 0OPOOKH MEUKO-610IOrUHUX [TaHUX.

Y po6GoTi pO3IIISIHYTO eKCIIePUMEHTATIbHI 3aJIEKHOCTI CHITa-TPUBAJIICTH CKEJIETHOTO M'sI3a Ta OTPUMAaHi MaTeMaTHIHI MOJIEJI IS HOPMaJb-
HOTO CTaHy HEpBOBO-M'SI30BOTO arapaTy Ta Pi3HOTO CTyTeHs aeHepBailii. Ha oCHOBI esleKTpoziarHOCTUKK XBOPOTO 3 TOPYIIEHHSAM PYyXOBUX
GyHKILIIT IpocTekeHO [UHAMIKY 3MiHM CTaHY IallieHTa Ta eDEKTUBHICTD JIKYBaHHS. 3a Pe3yJbraTaMi JOCJII/KEHHS [IPOBE/IEHO aHali3 apa-
METPiB BUKJIMKAHUX MOTEHIAIIB CTUMYJIIIIHOI eTeKTPOMiorpaMy B XO/Ii a/[AlITHBHOI eIeKTPOCTUMYJISIN] 3 METOI0 KOHTPOJIO ii eheKTuB-
HOCTI 260 BCTAHOBJIEHHsI JIIATHO3Y TPU AEIKUX 3aXBOPIOBAHHSAX HEPBOBO-M'5130B01 crucTeMu. Lle 03BOMIIO PO3POOKUTH METOJl BUIIPABJICHHS
TIOMHJIOK iHTEpTIpeTallii 0J{HOTO 3 SKICHUX TTapaMeTpiB Ta MiABUIUTH 3aBaIOCTIHKICTh TOCTAHOBKY AiarHo3y. OTpuMani pe3yJbTaTi MOKYTh
GyTH BUKOPHCTaHI TIPU BIOCKOHATIEHHI TEXHIYHUX TIPUCTPOIB IS €JIEKTPOCTUMYJISAIIIHOT Teparil, a TAKoK KOHTPOJIIO0 eeKTUBHOCTI peabi-
JITAIIHUX TIPOIeLyp.

Kmovosi cnoBa: ckesieTHMIT M'sI3, TIaTHOCTUKA HEPBOBO-M SI30BOi CHICTEMH, MOJIETIOBAHHS, BUKJIWKAHI TTOTEHINATH, eJIeKTPOCTUMYJISIIIis,
AJITOPHUTM, TPOrpamMHe 3a0e31eUeHHs.
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YHYKHEHHA 3ITKHEHHA WWNAXOM NOBYA0BK TA BHKOPUCTAHHA OBNIACTI PO3XOMMEHHA Y EOPTOBOMY
OBYMCMHBAYI cropinku 25-29

Binvenxo C. M., ToecTokopuii 0. M., Canponos 0. 0., Tumodhees K. B, llerpoecsxuii A. B, Isanoz A. A.

OG6’e€KTOM JIOCII/IPKEHHST € TIPOIECH aBTOMATHYHOTO ONTHMAJIBHOTO PO3XOJKEHHs BJACHOTO Cy/Ha 3 GaraTbMa HeGe3NeuHnME [iJISIMH,
BKJIIOYAIOYN MaHEBPYIOYi, METOAOM MOOYI0BU ¥ GOPTOBOMY 0GUMCIIOBaYl 06JIACTI AOMYyCTUMUX MapaMeTpiB PO3XO/UKEHHs. 3a TaHuMU
European Maritime Safety Agency (EMSA), naiibinbina kiibkicts aBapiii cyzen y 2014-2019 pokax BiaOyzacst mo npuduHi 3iTKHEH-
ua (32 %). Ha cydacHUX cyHax, VISl CIOCTEPEKEHHS | PO3XOLKEHHS 3 IIISIMHU, BUKOpUCTOBY€eThest 3APTI (3aco6m aBTOMAaTHYHOI pasiono-
KalliifHoOT IPOKJIaZKN ), SIKUii I03BOJIsIE aBTOMATU3yBaTH Py4Hi omnepailii, a BOygoBana ¢GyHKItist «[I[porpaBanis MaHeBpy» Hajlae HaBiraTopy
3pyuHuii rpadiunmii inTepdeiic ausa BupimeHns 3aaa4 posxomkenns. Pasom 3 Tum, 3APII — 1e aBToMaTnsoBaHa cucreMa, sika nepeabadac
TIPUCYTHICTH OIepaTtopa B KOHTYPi kepyBanHdA. [IpucyTHicTb JMOAMHN y KOHTYPI KepyBaHHS TIOB’S3aHa i3 <«JIOJICHBKIM YMHHUKOM», KNI
€ 11epe/lyMOBOI0 BUHUKHEHHs PI3HUX BU/IB aBapiil, y ToMy uumcii i sitkaenns cyzen. Haiibinbim edekTuBHUM 3ac060M 3MEHIIEHHST BILIUBY
«JTIOICHKOTO YMHHIUKA» Ha TIPOIECH KEPYBAHHSI € 3aITPOBA/KEHHS aBTOMATIHYHIX MO/IYJIiB KEPYBAHHS Y aBTOMATH30BAHIX CUCTEMAX. Y poOOTi
PO3POBIEHO METOJ [l MOAYJIS PO3XOJIKEHHSI, SIKUIl JI03BOJISIE aBTOMATUYHO Ta ONTHMAJIBHO PO3XOAUTUCS 3 HararbMa IiJIsIMI, BKIIOYAI0YU
ManeBpyioui. KizbkicTb 1isieil 17151 po3XoukeHHs He 00MEKYETBCSI METO/IOM, @ 0OMEXKYEThest Jinie MoskarBocTssMu 3APIT 1o cynpoBopket-
Hio 11isieil. OTpUMaHi pe3yJIbraTi OSICHIOIOTHCS THM, IO Ha KOKHOMY KPOIli 60pTOBOTO 064cIioBaYa GyIy€eThCsT 00JIACTh A0y CTUMUX TTapa-
METPIB PO3XOJKEHHs 3 yCiMa IiJIsAMHE, i3 100y10BaHoT 061acTi BUOMPAIOTHCS MAPAMETPH PO3XOJKEHHS, 110 ONTUMI3YIOTh 3alaHuii KpUTepii
ONITUMAITBHOCTI, BHOPaHi MapaMeTpi BHKOPHICTOBYIOTHCS SIK TPOTPaMHi y 3aK0OHI KepyBaHHs. Po3po6iieHnit MeTo1 MOsKe BUKOPHCTOBYBATHCS
HA CyJIHaX, 32 YMOBH IHTETPYBaHHS B ICHYIOUy aBTOMATH30BaHy CHCTEMY OOPTOBOTO OOYMCIIIOBAYA 3 BIKPUTOW apXiTEKTYPOIO, sl HAPO-
MIYBaHHS MOJKJIMBOCTE aBTOMATHYHOTO KEPYBAHHS PYXOM, Y JAAHOMY BHIIA/IKYy MOKJIUBOCTI aBTOMATHYHOTO OIITUMAIBHOTO PO3XO/KEHHS
3 GaraTbMa IJISIMH, BKITIOYAI09N MaHEBPYIOUi.

Kmovoei cnoBa: PO3XO/UKEHHS Cy/leH, Ge3neka CyAHOIIABCTBA, ONTUMI3AIlis POIECiB KepyBaHHs, aBTOMATUYHUI MOJYJIb KEePYBaHHSI,
CTeH/[ IMiTalliliHOTO MOEII0BAHHS.
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PO3POBKA CHCTEMM KEPYBAHHA MOEUTbHHM POBEOTOM LEGO MINDSTORMS EV3 HA OCHOBI ENEMEHTIB
MATLAB/SIMULINK cropinku 30-35

Chengjian Dong, Mosopoaniok 0. C., Tonanos A. M., Kai Wang, Zhicong Chen

Po6or Mindstorms EV3, pospobaenuii LEGO, € oanum i3 nomnyssipaux poGoTiB, AKHH MIHPOKO BUKOPUCTOBYETHCS B PI3HUX cdepax.
Ha Biaminy Bix monepeanix sepciii MoGinbiux podoris LEGO, EV3 n03Bosisie po3pobiaTi NporpaMu B PeKUMI PEaibHOTO Yacy s BH-
KJIQJlaHHs PISHOMAHITHUX TIPEJIMETIB, @ TAKOXK JJIs TIPOBECHHS JOCTITHUIBKUX eKcrepuMeHTiB. O0’'€KTOM MOCI/IKEHHST B [IbOMY BUITA/KY
€ po6or Mindstorms EV3, niakmouennii 10 MATLAB/Simulink. KoscTpyKIlist cKIagaeTbest 3 KOHTPOJIEpa, OJHOTO JAaTYhKa KOJIbOPY, ABOX
CEPBOJIBUTYHIB i 0/IHOrO OIOPHOTO KoJteca. KojkeH cepBOABUIYH IT00Y/I0BAHMI Ha KOJIEKTOPHOMY ABUTYHI MOCTIIIHOTO CTPYMY 3 BiAIIOBIIHUM
PELYKTOPOM i Ma€ MOKJIMBICTDH BUMIPIOBATH BiAMOBIZHY KiJIbKICTb 06epTiB. SIK IaTUMK KOJBOPY BUKOPHCTOBYETHCS IIM(MPOBUI IaTYNK 3 Yac-
Tototo auckperusaitii 1 kI, akuii Mojke BU3HAYaTH KOJIp abo sicKkpaBicTh cBitia. HesBakaioun Ha CBOIO MOIYJISPHICTD, CUCTEMA KepyBaHHS
poborom EV3 y Bzaemonii i3 cepenosumenm nporpamysantss MATLAB/Simulink € rocuth ckragauM pimeHHSM i TOMY TTOTPeGYE TTOAaTb-
mux gocizkenb. HaykoBa yacTHa JOCTIIKEHHsT 30cepe/keHa Ha BUABJIEHHI 3aKoHOMIpHOCTEl cuctemu Kepysarnusi Mindstorms EV3,
po3podIi Mozesi cuctemu KepyBaHHs Ta BuB4eHHI notentianry MATLAB/Simulink mis posmmpennst moxamsocteii pobora. IIposenero
aHali3 OCHOBHUIX €JIEMEHTIB CHCTEMI KEePYBAHHSI, TAKMX SIK TaTYUKU Ta cepBonpuBoai. [lo6ynoBano rpadikn 3ameKHOCTeN XapaKTePHCTIK
CEPBOIPUBO/IB Ta TepPeBipeHo eeKTUBHICTh PyXy po6OTa 3a/IeKHO Bill IapaMeTpiB, 3aIaHKX y mporpami. PesyisratoM po3poOKu cucreMu
KepyBaHHsI MOOIIBHUM POOOTOM CTAJIO HAJIAIITYBAHHS PETYJIATOPIB PYXy MOOGIIBHOTO poboTa 110 3alaHiil TPAEKTOPIi y BUTJISII HAKPECJeHOT
JIHIT, 1110 I03BOJINIIO OIIHUTH MAKCUMAIIBHO IOTYCTUMY IIBUAKICTD pyXy pobora. IIpeacraBieHe J0CTiIKEHHS Ta PO3POOKA CHCTEME KepyBaH-
Hst Ha ocHOBi enemenTiB MATLAB/Simulink 103Bosisi€ 32 10110MOT010 3a11POIIOHOBAHOTO METO/LY 3 BICOKOIO TOUHICTIO KePyBaTH MOOIIbHUM
POBOTOM, aHAJIIBYBATH Ta MEPEBIPSATH eJIEKTPOMEXaHIYHi TapamMeTpy poboTa B pesKiMi peasbHoro yacy. s cucrema yrnpasiiHHs Ma€ BUCOKUI
IOTEHINAJ 1 PAKTUYHO MOJKe 6yT1/1 iHTerpoBaHa B NpOMKCIOBI 00’€KTH MOOLIBHOI POOOTOTEXHIKM 3a YMOBU Bi/IIIOBI/THOCTI TUIIIB AaTYUKIB
i BUKOHABYMX MeXaHi3MiB MOOLIBHOTO poboTa.

Kmouosi crosa: MoGiibHuil po6or, LEGO Mindstorms EV3, MATLAB/Simulink, konTposiep, cucrema KepyBaHHs, TIPSAMYBaHHSI.
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PO3POEKA MIKPOXBU/ILOBOI PE3OHAHCHOI XBUNEBOAHO-IITHHHOI AHTEHH 3 CHHDAZHUM 3BYMEHHAM
IINMKH cTopinku 36-43

Cemenos A. 0., Cemenoza 0. 0., Natalia Kryvinska, KpucTodiopos A. B., Kypoecekuit I1. B, Kanmuanwmii 0. C.

OG’ekTOM JOCTIZKEHHsT Yy poOOTI € Mpoliec BUIPOMIHIOBAHHSI €JEKTPOMArHITHUX XBUJIb PE30HAHCHOT XBUJIEBOAHO-TIIIMHHOT aHTEeHH
3 cun(bazHuM 30yPKEHHAM MinH. [IpeaMeToM T0C/IKEHb € XBUJIbOBI TapaMeTpu Ta CIPSIMOBaHI BJIACTHBOCTI PE30HAHCHOI XBUJIEBOIHO-
MTHHHOT aHTeHN 3 CHH(A3HIM 30yKeHHSIM MIinH. [cHyi09a TpobJieMa ToJISITaE B TOMY, 1110 HeOOXiIHO 320€3IeYrTH rOCTPOCTIPSIMOBAH] Bila-
CTUBOCTI AHTEHU 3 €JIEKTPUIHUM KePYBaHHSIM ii XBUJILOBUX [TAPAMETPIB 32 YMOBHU BEJIMKOI MOTYKHOCTI nepeaBava. Ll mpobiema 3yMoBieHa
THUM, 1[0 BUPINICHHS 3a/1aui po3pobIeHHsT 00JIa[HAHHS [JIsT Pajlio-KepyBaHHsI Ta PaioJIOKAIl] JiTaTIbHIX 00 €KTIB MOTPIOHI FOCTPOCTIPAMOBaH]
aHTeHN MaJX po3Mipis. [t Bupitensst wiel mpobsemu y po6oTi 3a1poroHoBana KOHCTPYKILis TPOCTOTO i JENIEBOro BapiaHTy MiKPOXBUIbO-
BOI PE30HAHCHOI XBUJICBOAHO-II/IMHHOI aHTEHN 3 CUH(AZHUM 30Y/IKEeHHSIM IIiIHH.

3a OCHOBY pPO3POOJIEHHS PE30HAHCHOT XBUJIECBOAHO-IIIMHHOI aHTEHU aBTOPU OOpald CTAHAApPTHUN NPSMOKYTHUH XBuieBin R4S,
AKNI € KJTacCMYHUM B TEOpii CIIPAMOBaAHUX CHCTEM MiKPOXBUJIBbOBOTO Jianasony. Ile 3ymMoBieHO THM, 10 /I PO3PAXyHKY Ta JOCJi/IKEHHS
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MIKPOXBUJIBOBOI PE30HAHCHOI XBUJIEBOIHO-TIJTMHHOI aHTEHU 3 CHH(DAZHUM 36y/1>KCHH51M LIJIMH aBTOPU BUKOPHUCTATIN 3araJibHOBIZIOMI
eJIeMeHTH Teopii anepTypHnux anTeH. KoHCTPyKIlis pe3oHancHoi XBUJIeBOAHO-TIIINHHOI aHTeHN CKJIAJAE€ThC 3 MPSAMOKYTHOTO XBUJIEBOLLY,
30y5KyBaJIbHOTO TIPUCTPOIO Ta (igepa. [ToBepXHE BUMPOMIHIOBAHHSI AHTEHH € IIUPOKA CTIHKA CTAHAAPTHOTO TPSIMOKYTHOTO XBHJIEBOALY
R48, B3110B3K 1IeHTpaIBHOI Bici sIKOT CHMETPHYHO MPOpi3aHi MITMHN B MIAXOBOMY MOPSIAKY. 30y/UKYBAIbHUIN IPICTPIil BUKOHAHUI ¥ BUTJISIA
METAJIEBOTO TITHPS BCEPEANHI MPSMOKYTHOTO XBHUJIEBOLY MOOJI3Y KOPOTKO3aAMKHYTOI CTiHKH. Lleil mTup BUKOHY€E POJIb HECUMETPUYHOTO
BEPTUKAILHOTO BiGpaTopa, siknii 30y/UKy€ eleKTPOMArHiTHI XBIJI B MPSIMOKYTHOMY XBHJIeBO/I. HasalryBaHHs aHTeHn Ha MAKCHMYM 110-
TY>KHOCTI BUTIPOMIHIOBAHHS 3/[IIICHIOETHCS MEXaHIYHO TIJISIXOM MePeMillleHHs] KOPOTKO3aMKHYTOI CTIHKU MPSIMOKYTHOTO XBuieBoxy. LITup
JKUBUTH (Biep Ha OCHOBI KOAKCIaIbHOTO KabesIio 3 XBUJIbOBUM OIOpoM 75 Om.

Pospobaena pesonancHa 3 cHGasHIM 30yUKEHHAM IIMH TPaIioe B mianasoni yactot 4,0—6,0 TTu. B miamasoni wacror 4,0—5,45 Tt
3HaueHHs1 KoeditienTa crostuoi xBuui 1o Hanpysi (VSWR) smintoersest B meskax Biz 1,08 no 2,1. B pianmaszoni wacror 5,45-6,0 I'Tiy 3HaveHHst
koedinienta crosuoi xsuai o Hanpysi (VSWR) aminoerses B mexax Bix 2,1 1o 6,55. KoediuieHT crpsamosanoi ail aHTeHn B po6oUOMY
mianazoni yactor e memrie 90. [IuprHa rosoBHOT MEMIOCTKH AiarpaMu CIIPSIMOBAHOCTI aHTEHN B TOPU3OHTAIBHIN 110l He Giabire 3,1°.
Koedirient mizcuients antenn y emysi pobounx yactot He metiie 100. KoedinienT kopuchoi il He metmte 90 % 11pu MakcuMaibHiil moTy K-
Hocti curHary reneparopa 10 kBr.

Kmo4oBi cnoBa: pesoHaHCHA aHTEHA, XBIJIEBO/IHO-IIIINHHA aHTEHA, /ialla30H 4acToT, KoedillieHT CTOs40l XBUJI 110 HANpY3i, Aiarpama
CITPSIMOBAHOCTI.
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