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The necessity of estimating the decrease in the accuracy of mea-
suring the informative parameters of a radar signal in real conditions
of its propagation and reflection has been substantiated. The results
of the estimation determine the requirements for optimizing this
measurement to achieve the required efficiency. A numerical analysis
of the decrease in the accuracy of measuring the Doppler frequency
of a coherent packet is presented, depending on the statistical char-
acteristics of fluctuations of the initial phases of its radio pulses. Ex-

pressions are given for calculating the fluctuation component of the

measurement error of radio pulse packet frequency for various coef-
ficients of interpulse correlation of phase fluctuations. An assessment
is made of the possibility of increasing the accuracy of Doppler fre-
quency measurement, which can be ensured by statistical optimiza-
tion of the algorithm for time-frequency processing of a given radar
signal by taking into account its phase fluctuations. The conditions
for the multiplicative influence of phase fluctuations of radio pulses
of the received packet are substantiated, which determine the effi-
ciency of optimization of Doppler frequency measurement.

Based on the results of the study, an optimization method for
measuring the Doppler frequency of the packet taking into account
fluctuations in the initial phases of its radio pulses is proposed. The ac-
curacy of Doppler frequency measurement under the influence of both
the internal noise of the radar receiver and the correlated phase fluc-
tuations of its radio pulses is estimated. The efficiency of optimization
of measuring the Doppler frequency of the packet is estimated taking
into account fluctuations of the initial phases of its radio pulses by
means of computer simulation. It is proved that, under the influence
of phase fluctuations, the accuracy of Doppler frequency measure-
ment can be increased due to the performed optimization from 1.86 to
6.29 times. This opens the way to improving the existing algorithms
for measuring the higher time range derivatives to improve the quality
of tracking complex maneuvering acrodynamic objects. This explains
the importance and usefulness of the work for the radar theory.

Keywords: acrodynamic object, coherent packet of radio puls-
es, radar, RMS error, Doppler frequency.
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General structure of a compensator of a direct penetrating signal
in the diversed reception channel was developed. It is advisable to
use the antenna and the receiver of the auxiliary diverted reception
channel as an auxiliary antenna and an auxiliary channel. To be
able to suppress the penetrating signal in the band of the receiving
device of the surveillance radar, distance between the antennas
should be up to 6 m. In general, the compensator of the penetrating
signals should contain an adder in which the signals received by
the main channel are added with the signals received by the auxil-



iary channel and sent through the amplifier with a corresponding
complex transmission coefficient. The direct penetration signal
compensator features the obligatory condition of adjusting the
value of the complex transmission coefficient of the auxiliary chan-
nel signal amplifier.

The direct penetration signal compensator is digital and uses the
direct method of forming weighting coefficients without the use of
feedback. To reduce the time of formation of weighting coefficients
when using direct methods of calculation of the correlation matrix,
the technology of parallel computational processes was used.

The quality of operation of the direct penetrating signal suppres-
sion system in the diverted reception channel was evaluated. It was es-
tablished that without the use of suppression of direct penetrating sig-
nals, their powerful response at the output of the matched filter mask
weak echo signals. When using a direct penetrating signal in the main
channel of the compensator, its response at the output of the matched
filter is significantly reduced. This makes it possible to observe weak
echoes against the background of a strong penetrating signal. The use
of the developed direct penetrating signal compensator provides sup-
pression of the direct penetrating signal from 57 dB to 70 dB.

Keywords: air object, suppression, direct penetrating signal,
external radiation source, radar.
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Studies of the effect of normalized radiation fluxes on the
measurement result revealed the most influential one. The value
of the normalized flow Fy was shown to have a greater effect on
the relative measurement error than AF, This allows investigat-
ing the relationship between the controlled Fx and the normalized
flow Fy. Experimental studies have confirmed that by a threefold
increase in the normalized flow F0 relative to the controlled flow
Fy, it becomes possible to increase the measurement accuracy in
a wide range. In particular, it was found that at the flux value
F¢=0.16-10* W, it becomes possible to measure the controlled
flow in a wider range F,=(0.16-10-3+0.97-10"%) W with a relative
error of thousandths of a percent. The effect of the reproduction
error on the measurement result under the condition of a three-
fold increase in the normalized flow F relative to the controlled

flow Fy is shown. It was found that an increase in the reproduction
error of the normalized radiation fluxes by 1 order leads to a nar-
rowing of the range in which the value of the relative error tends
to zero. It is shown that in the absence of a threefold increase in
the normalized flow Fy, an increase in the reproduction error of
the normalized flows by 1 order leads to individual cases of reduc-
tion in the relative error to small-order values. The latter, by the
way, applies to cases where the ratio between the normalized FO
and controlled flow Fx, as 3 to 1, is ensured. It is shown that the
reproduction error of the dark flow does not affect the measure-
ment result.

Thus, there is reason to believe that it is possible to expand the
measurement range, in which the value of the relative error is thou-
sandths of a percent, even for 1 measurement cycle.

Keywords: redundant methods, measurement equations, ac-
curacy increase, normalized quantities, reproduction errors of
quantities.
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A simulation model of a photoplethysmographic signal under
psychoemotional stress taking into account the nature of signals
of biological origin and stress response stages was developed. The
method of constructing the simulation model is based on recon-
structing the waveform and coding points of the signal taking
into account the stress response curve using harmonic functions
at characteristic time intervals. Using the simulation model of
the photoplethysmographic signal under psychoemotional stress
with previously known parameters allows validation of methods
and algorithms for processing such data. It was found that in the
process of simulation, it is necessary to take into account the signal
frequency, random component and stress response curve. This com-
plicates the simulation algorithm. However, using the simulation
model with variable input parameters allows reproducing the signal
with an emphasis on stress response stages. One of the features of
the proposed model is the ability to reproduce the signal by coding
points for amplitude and time intervals using harmonic functions.
The relative error for the amplitude variation of the model and
experimental data is 3.97 %, and for the period — 3.41 %. Calcula-
tion of Student’s t-test showed a statistically insignificant differ-
ence: p=0.296 for the amplitude and p=0.275 for the period. This
indicates that the simulation model takes into account the signal
characteristics under stress: frequency, random component and
stress response curve. Using the proposed simulation model is an
adequate way to assess methods and algorithms for analyzing the
state of the cardiovascular system under psychoemotional stress.

Keywords: harmonic function, simulation model, periodic sig-
nal, psychoemotional stress, photoplethysmographic signal.
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The reasons for the creation of a modern psychodiagnostic sys-

tem are considered. The design and implementation of an informa-

tion processing system using the structure of the reference model of

the Internet of Things is proposed. The existing psychodiagnostic

tools and a number of disadvantages are described. In the process of

developing the system design, requirements were formed: three-di-

mensional representation of signals, remote control of the diagnostic

process, data collection, transmission and storage on a remote server,

processing of results, expert assessment. The main two tasks of the

study are formed. The structure of an information processing system



containing four blocks interacting with each other is presented.
The principle of operation of the system provides for the transfer of
data for testing and saving the results on a cloud server using WiFi
or GPRS connection. The Thingspeak cloud service used provides
guaranteed access to research data “anytime and from anywhere in
the world.” Data exchange occurs every 15 seconds when using the
free version and with a cycle of up to 1 second when using the cloud
on a commercial basis. The models of LED-cube, LED-ball, LED
panels diagnosed using addressable digital RGB LEDs with built-in
WS2812B microcontrollers (PRC) have been developed. A method
for assessing the influence of various types of load on the functional
state of a person is proposed. Scenarios of data processing for the
formation of a subject’s profile in the case of unclear classes are con-
sidered. The importance of developing such a system lies in the possi-
bility of using various types of communication for data transmission
and the ability to adapt it to non-standard research requirements.

Keywords: Internet of Things, microcontroller, WiFi module,
GSM module, information processing system, psychodiagnostic
research, fuzzy sets.
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Taking into account current trends in the development of
ergatic maritime transport systems, the factors of the navigator’s
influence on vessel control processes were determined. Within
the framework of the research hypothesis, to improve navigation
safety, it is necessary to apply predictive data mining models and
automated vessel control.

The paper proposes a diagram of the ergatic vessel control sys-
tem and a model for identifying the influence of the navigator “hu-
man factor” during navigation. Within the framework of the model
based on the principles of navigator decision trees, prediction by
data mining means is applied, taking into account the identifiers
of the occurrence of a critical situation. Based on the prediction
results, a method for optimal vessel control in critical situations
was developed, which is triggered at the nodes of the navigator
decision tree, which reduces the likelihood of a critical impact on
vessel control.

The proposed approaches were tested in the research laboratory
“Development of decision support systems, ergatic and automated
vessel control systems”. The use of the Navi Trainer 5,000 navigation
simulator (Wirtsild Corporation, Finland) and simulation of the
navigation safety control system for critical situations have con-
firmed its effectiveness. As a result of testing, it was determined that
the activation of the system allowed reducing the likelihood of criti-
cal situations by 18-54 %. In 11 % of cases, the system switched the
vessel control processes to automatic mode and, as a result, reduced
the risk of emergencies.

The use of automated data mining tools made it possible to neu-
tralize the negative influence of the “human factor” of the navigator
and to reduce the average maneuvering time during vessel naviga-
tion to 23 %.

Keywords: vessel control, ergatic system, navigation safety,
navigator behavior, accident prediction.
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Modern measuring instruments (MTI) are of great importance for
providing measurements in all areas of the national economy. Their
main purpose is to conduct accurate and reliable measurements in
order to obtain complete and reliable measurement information. To
perform this important function, MI must be of appropriate quality,
which must be reliably assessed.

In the traditional definition, M1 is a technical means that is used
in measurements and has standardized characteristics. For technical
means, there is a traditional system of quality indicators. In addition
to these quality indicators, additional specific indicators should be
established for MI, which should objectively assess the metrological
characteristics.

The expediency of creating and using a special system of quality
indicators for all stages of the M1 life cycle is proved. Building such a
system requires maximum use of quantitative characteristics that ex-
press certain quality indicators. Important indicators of this system
are a number of MI indicators related to metrological characteristics.
For MI, it is also advisable to use a common system of quality indica-
tors for technical facilities.

The proposed multiple models of MI quality indicators and
evaluation of MI quality indicators allow studying the influence of
MI quality indicators and performing their evaluation at all stages of
the MI life cycle. Understanding and managing the system for evalu-
ating MI quality indicators helps to increase efficiency in achieving
planned results. For effective implementation of these models, it is
necessary to use regulated requirements of some international and
regional standards and recommendations.

Keywords: quality indicators, measuring instrument, metrologi-
cal characteristics, metrological reliability, life cycle, multiple model.
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The expediency of using a compensation radiometer (CR)
with periodic absolute calibration as a sensor for preprocessing the
information of correlation-extreme navigation systems (CENS) of
unmanned aerial vehicles (UAV) was shown. This is determined
by the possibility of obtaining and using the estimates of gain
fluctuations obtained in previous frames which will provide an
increase in the radiometer sensitivity. In addition, due to the
accumulation of information, an increase in accuracy of measure-
ment of the elements of the current image formed by the CENS
will be provided.

The algorithm of processing the obtained calibration estimates
during linear processing corresponds to a certain digital filter (DF).
By defining a set of the DF weight coefficients, it is possible to
improve the CR fluctuation sensitivity by reducing the gain fluctua-
tions. Up to 1.8-time gain in sensitivity can be reached for typical
frequency and time parameters of the compensation radiometer of
UAV CENS.

The problem of synthesis of a digital filter was set. A solution to
the problem of synthesizing an optimal digital filter was proposed.
Its use in a CR will improve the fluctuation sensitivity. In its turn,
this will make it possible to improve the quality of a current image
generated by the system when siting by means of sighting surfaces
with low-contrast objects taking into account fluctuations in radio-
brightness temperature.

It was found that the gain in sensitivity when using the optimal
digital filter increases with an increase in the operating period of the
radiometer and an increase in the digital filter order.

Improvement of fluctuation sensitivity of the CENS data
preprocessing system is important for UAV location in low-
contrast areas.

Keywords: unmanned aerial vehicles, correlation-extreme navi-
gation systems, digital filter, weight coefficients.
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PO3POBKA METO/IY OIITUMI3AIIII BUMIPIOBAHHS YACTOTHU JIOILJIEPA IIAYKU 3 BPAXYBAHHIM
OIAYKTYAIIA MIOYATKOBUX ®A3 i PATIOIMITYJIBCIB (c. 6-15)

C. II. €scees, O. JI. Kysuenos, C. B. I'epacumos, C. A. T'opesumes, A. /I. Kapiaos, 1. 1. KoBanbsos, O. B. Konomiiines, O. B. JIykamyk,
0. B. Mixnos, B. I0. ITanyenko

OO6rpyHTOBAHO HEOOXIAHICTH OIIHIOBAHHS CTYIIEHST 3HUKEHHST TOYHOCTI BUMIPIOBAHHS iH(OPMATHBHUX MapaMeTPiB Pa/lioTOKaIliiHOr0 CUrHAITY
B PEIbHUX YMOBAX HOTO MOMIMPEHHS Ta BiAOGUTTsL. Pe3y Ibrari OI[iHIOBAHHS J03BOJISAITH BUSHAYUTI BUMOTH /IS ONITUMI3AIlil TAKOTO BUMIPIOBAHHS
st 3abestieueHHs HeoOXinHOI ebekTuBHOCTI. BUK/IaZeHO YnCebHIN aHali3 3HUKEHHST TOYHOCT] BUMIPIOBaHHS YactoTu J[oriepa KOrepeHTHOT
TTaYKN 3aJIE5KHO BiJl CTATUCTIYHUX XapaKTePUCTHK (IyKTyarlii mouaTkoByx (a3 ii pagioimmybcis. Hasezeno Bupasm 11 po3paxyHKy uryKTyartiii-
HOI CKJIQ/IOBOI TIOXMOKN BUMIPIOBAHHS YaCTOTH MAYKK PaiOIMITYJILCIB Uit PISHUX KOeMIIIEHTIB MIZKIMITYJIbCHOI KOpeJisitiil (pazoBux (uryKkTyartii.
IIpoBeIeHO Ol HIOBAHHS MOKJIMBOCTI MiIBUIIEHHST TOYHOCT] BUMiptoBaHHs yactoti Jloruiepa, 1mo Moxe 6yTu 3a6e31eYeHO MUISIXOM CTATHCTUYHOL
OITUMI3AILT AITOPUTMY YaCO-4aCTOTHOI 0OPOOKU JAAHOTO PAILIOJIOKAIIIHHOTO CUTHAITY 32 PaXyHOK BpaxyBaHHst iioro (asosux (uiykryatiit. O6rpyH-
TOBAHO YMOBHU MYJIBTHILTIKATUBHOTO BIUIMBY (hazoBuX (hiryKTyarfiit pa/iioiMIry bCiB MPUIHATOI a4k, SKi BU3HAYAIOTh e(heKTUBHICTb ONTHUMI3aIll
BuMipioBanHs ii yactotn /{orrepa.

3a pesysbraTaMyl JOCTi/KEHHST 3alIPOIIOHOBAHO METOJI ONTHMI3allii BUMIpIOBaHHsT YacTtoTh Jlorurepa mavyky 3 BpaxyBaHHAM (GIIyKTyariiil mo-
yaTKoBHX (ha3 ii pazioimmysibci. OIiiHEHO TOYHICTb BUMIpIOBaHHs YacToTy Jlo1iepa 3a HasiBHICTIO BILIMBY SIK BHYTPIIIHBOTO HIYMY ITPHIMAIBHOTO
HPUCTPOIO PAZLIOJIOKATOPA TAK i1 KOpestboBaHUX (ha3oBuX (urykryartiii ii pagioimimysibeiB. OniteHo edekTHBHICTb OnTUMisallii BUMIPIOBAHHST 4acTOTH
Jlorutepa mauky 3 BpaxyBaHHAM (UIyKTyartiii To4aTkoBHX (a3 ii pasioiMITy IbCiB MIJIIXOM KOMIT I0TEPHOTO MozieioBanHsl. /loBezieno, o mpy BIUTUBI
azoBux diryKTYyaITiil MiABUIIEHH TOYHOCTI BUMipIOBaHH: YacToT J{orrepa 3a paxyHOK MPOBeIeHoi onTuMizariii Moske ckiranath Bi 1.86 1o 6.29 pa-
3iB. Ile BinKpuUBa€ HIIAX /10 YOCKOHAJIEHHS ICHYIOUMX aJITOPUTMIB BUMIPIOBAHHSI BUIIMX [OXI[HUX JJAJIbHOCTI 33 4acOM /IS IiIBUILEHHS SIKOCTI
CYTPOBOJKEHHS CKJIQIHIX aePOIMHAMIYHIX 00 €KTIB, 1110 MAHEBPYIOTh, [ [UM 3yMOBJIEHA BaKITMBICTD Ta KOPUCHICTH POOOTH /ISt TEOpil paTiosioKartii.

Kinouosi cioBa: aepojuHamMiunnii 06’€KT, KOTepeHTHa TTauyKa PajioiMITyJIbCiB, PasioJoOKaTop, cepelHbOKBapaTHdHa IMOX1OKa, YacToTa
Jlomepa.
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PO3POBKA KOMIIEHCATOPY ITPSIMOTIO IIPOHUKAIOYOI'O CUTHAJIY B KAHAJII PO3HECEHOTO IIPUIIOMY
OIJIAI0BOI PAIIOJOKAIIIITHOI CTAHIIII (c. 16-26)

T. B. Xyzog, C. IL SIpowm, O. M. /Ipo6an, O. O. Jlaspyr, 0. C. I'yaax, I. M. ITopoxusi, C. B. SIposuii, O. B. Poryas, L. 10. ¥0308a, P. T. Xynos

Po3pobuieHa 3araibHa mo6y10Ba KOMIIEHCATOPY MPSIMOTO MPOHUKAIOYOTO CUTHAY B KaHAJI PO3HECEHOTO MpHiiomy. B sikocTi gomomizkHOT
AHTEHU Ta IOTIOMIKHOTO KaHAIY JIOI[/IbHO BUKOPUCTOBYBATH aHTEHY Ta IPUIIMaY J0ATKOBOTO KaHAY PO3HECEHOTO npuitomy. /st 3abesme-
YEeHHST MOKJIMBOCTI TIPU/LYIITYBATH IPOHUKAIOYHIT CUTHAJ B CMY3i IIPHIIMAIbHOTO TIPHCTPOIo orisioBoi PJIC BizicTanp Misk aHTeHAMU OBUHHA
Gyt 110 6 M. B 3arasbHOMY BUTJISIZI KOMITIEHCATOP TTPOHUKAIOYOTO CUTHAY OBUHEH MICTUTH CyMAaTOp, B SIKOMY CHTHAJ, TII0 TIPUITHSATHIT OCHO-
BHUM KaHAJIOM, CKJIQJIAETHCS i3 CUTHAJIOM, 1[0 IPUNHHATUN TOTTOMIKHUM KaHAJIOM i IPOITYIIEeHII Yepe3 MiZICUIIIoBAY 3 Bi/IMOBI[HIM KOMILIEK-
cHIM KoedinienTom nepenaui. OcobIMBICTIO KOMIIEHCATOPY TIPSIMOTO MPOHUKAIOYOTO CUTHAILY € 000B’SI3KOBA yMOBA PETYJIIOBAHHS 3HAYECHHS
KOMIIJIEKCHOTO Koe(illieHTy Iepe/iadi ImiICHIoBadya CUTHAIY JIOTIOMI’KHOTO KaHAJTY.

Kommerncatop mpsaMoro MpoHUKAOuOro CUTHATY € IU(POBUM 3 BUKOPHUCTAHHAM TIPSMOTO MeToy (hOpMyBaHHS BaroBux KoedillienTiB
6e3 BUKOPUCTaHHS 3BOPOTHOTO 3B’s13KY. [ly1s1 3MeHIeHHs yacy (hopMyBaHHsI BaroBUX KoeMillieHTiB MPU BUKOPUCTAHHI TPSIMUX METO/IIB 00-
YUCJEHHS KOPEJIAIIIHOT MATPUIll BUKOPHCTOBYEThCS TEXHOJIOTIS ApaseJIbHIX 00YUCTIOBATbHUX TPOIIECIB.

TIpoBeIeHO OIIHIOBAHHS IKOCTI POOOTH CHCTEMU TIPUTYIIEHHST PSIMOTO MPOHUKAKOUOTO CUTHAJTY B KAHAJI PO3HECEHOTO mpuiiomy. BeraHosite-
HO, 1110 6€3 3aCTOCYBAHHSI IPH/YIIIEHHS TTPSIMOTO MPOHUKAIOYOTO CUTHATTY HOTO TTOTYSKHIH BiAATYK Ha BUXOI Y3TOLKEHOTO (GITBTPY MacKye cIabKiit
exo-curHasL. I1pu 3acrocyBamni B OCHOBHOMY KaHaJIi KOMIIEHCATOPA MPSIMOTO IIPOHMKAIOYOTO CUTHAITY HOTO BiAATYK Ha BUXO/II Y3TOKEHOTO (MiIBTpy
3HAYHO 3MEHIITYEThCsL. L€ 1a€ MOKIIMBICTD CIIOCTEPITaTH CIa0Ki eX0-CUrHaI Ha GOHI MOTY;KHOTO MPOHMKAIYOTO CUTHAIY. BUKOpUCTaHHS pO3po-
GJIEHOTO KOMITEHCATOPY MPSIMOTO TIPOHNKAIOYOTO CUTHAILY 3a0e3Iedy€ TIPUILYIIEHHST MPSIMOTO IPOHUKAUOro curaity Bix 57 1b 1o 70 nb.

Kiouosi cioBa: moBiTpstHuii 00'€KT, MPUYIICHHS, TPSIMUN MTPOHUKAIOYNIT CUTHAJ, CTOPOHHE /KEPEIO BUIIPOMIHIOBAHHS, PajlioJIoKaIliiiHa
CTaHIs.
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KOMIT'IOTEPHI KOMIIOHEHTH ITPU JOCJLIKEHHI JIOTAPUMGMIYHOI ®YHKIIIi IEPETBOPEHHA 110
PO3HINPEHHIO ATATIA3SOHY BUCOKOTOYHHNX BUMIPIOBAHD (c. 27-36)

B. 10. Illep6ans, L. O. Koporoz, O. 3. Komucko, M. I. Koaucko, 10. 0. Illep6aus, T. B. Illynska

[IpoBeieHIMHI OCTI/PKEHHSIMI BIUTHBY HOPMOBAHUX 3a 3HAYEHHSIMHU TOTOKIB BUIIPOMIHIOBAHHS Ha PE3YJIBTAT BIMIPIOBAHHS OYJIO BH-
SIBJIEHO HAMGiIb1I BIIMBOBUIL. JloBe/IeHO, 1110 GLIBIINIT BIUIMB HA Bi/IHOCHY MOXMOKY BUMIPIOBAHHSI CIIPABJISIE BEJMYMHA HOPMOBAHOTO [IOTOKY



@ nisk AD. 3aBASKU IbOMY CTAE MOKJIUBUM JOCJIIUTU CIIBBiHOIIEHHS MisK KOoHTpoJboBaHuM Dy ta HopMoBaHUM TI0TOKOM D)) Exc-
HEPUMEHTATIBHUME TOCIUKEHHAME MATBEPIKEHO, 10 32 PAXyHOK 301IbIIEHHS B TPUUI HOPMOBAHOTO 3a 3HaUYeHHsIM TOTOKY Dy BiHOCHO
KOHTPOJIbOBAaHOTO 10TOKY (DX, cTa€ MOKJINBUM MiJIBUIIIATH TOYHICTh BUMIPIOBAHHS B ITUPOKOMY /lialta3oHi. 30KpeMa BCTAHOBJIEHO, 110 PH
snavenni noroky My=1,06-10-3 BT crae MOKIUBIM BUMIPIOBAHHS 3 BIIHOCHOIO MOXUOKOIO, MO CKJIAAAE TUCSIUYHI BiICOTKA, KOHTPOJbOBAHUH
notik B mupiomy gianasoni M,=(0,16-103+0,97-10) Br. Ilokasano BB HOXUOKM BiATBOPEHHs Ha Pe3y/IbTaT BUMIpIOBAHHS [IPH YMOBi
301JIBIIEHHST B TPUYi HOPMOBAHOTO 32 3HaueHHsIM 10TOKY D0 BiTHOCHO KOHTPOIbOBaHOTO TOTOKY Dy. BeTaHOBIIEHO, 110 361/IbIIEHHS TOXUOKN
BIZITBOPEHHST HOPMOBAHUX TIOTOKIB BUIIPOMiHEHHS Ha 1 TOPSIZIOK TIPU3BOMTH /10 3BYKEHHS [IAlla30Hy, B SIKOMY 3HAYEHHS BIITHOCHOI TOXUOKN
npsimye 110 nyJist. ITokasano, 1o mpu BiZICyTHOCTI 301IbIIEHHS B TPUYi HOPMOBaHoro motoky My, 36iabiierts MoXUOKK BiATBOPEHHSI HOPMO-
BaHKX IMOTOKIB Ha 1 TOPAZOK IPU3BOAUTD /10 TOOAMHOKUX BUIA/IKIB 3MEHIIEHHS BIAHOCHOT MOXUOKH 10 BEJMYUH MAJIOTo nopsaky. Ocrane,
IO pedi, CTOCYEThCsT BUITA/KIB, KOJI BUKOHYETLCSI yMOBA CIIBBIZHONIEHHS MisKk HOpMOBaHUM 1oTokoM D i kouTpossoBanim Dy, sk 3 o0 1.
TTokazano, 1o moxnbKa BiZATBOPEHHS] TEMHOBOTO MOTOKY HE YHHUTH BIJIMB Ha PE3yJIBTAT BUMIPIOBAHHSI.

Taxum unHOM, € TiZICTABU CTBEPKYBATH PO MOKJINBICTH PO3NTUPEHHS [iama3ony BUMIPIOBAHHS, IPU SIKOMY 3HAYEHHS BiHOCHOI 1MO-
XUOKM CKJIQJIa€ THCAYHI BiZICOTKA, HABITh 3a 1 IUKJI BUMIPIOBAHHSI.

KiouoBi c1oBa: HaJUIMINKOBI METO/M, PIBHAHHS BUMIPIOBaHb, MiJABUIIEHHA TOYHOCTI, HOPMOBaHI 3a 3HAYCHHSIM BEJIUYMHU, MOXUOKI

Bi]’[TBOpeHHﬂ BEJIMYHNH.
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PO3POBKA IMITAIIITHOT MOJIEJII ®OTOILJIETU3MOTPA®IYHOTO CUTHAJTY TP ICUXOEMOIIITHOMY
CTPECI (c. 36-45)

€. B. SIBopcbka, O. I. Crpem6inpka, M. O. Crpem6inpkuii, I. M. ITanbkis

Pospobiieno imiTaniiiny Mozeab hoToreTuaMorpadivHoro CUrHasy mpu ICUXOEeMOIIHOMY CTpeci i3 BpaXyBaHHsIM PUPOAM CUTHAJIB
610JIOTIYHOTO TIOXO/KEHHS Ta CTajlill epebiry crpec-peakiiii. OcHOBOIO MeToy TTOOYI0BY IMITAIIIHHOT MOJIEJ € BIATBOPEHHS (hOPMU Ta KO-
IOYMX TOYOK CHTHANY i3 BpaXyBaHHAM KPUBOI 11epebiry crpec-peakitii isixoM BUKOPUCTaHHs FapMOHIYHUX (DYHKIIH Ha XapaKTepHUX 4aco-
BUX iHTepBaJax. 3aCTOCYBaHH iMiTaliitHol Moziesti hoTorIeTH3MOrpaivHOro CUTHALY IIPU IICUXOEMOIIIHOMY cTpeci i3 Harepes| BiJloMUMu
TapaMeTpaMu JIa€ 3MOTY 3/1HCHIOBATH BAJII/IAII0 METO/IIB Ta AJITOPUTMIB OITPAIlIOBAHHS TaKUX JaHnX. BeTanosieHo, 1o B 1polieci iMiTariii-
HOTO MOJIEJTIOBAHHS TOTPIGHO BPaXOBYBaTH MEPIOANYHICTD CUTHAIY, HasBHICTH BUTTQJKOBOI CKJIA0BOI Ta KPUBY mepebiry crpec-peakitii mpu
TICUX0eMOIIiiiHOMY cTpeci. [le TpusBoANT 0 yCKIAAHEHHS alTOPUTMY MOJIeJIIoBaHHs curiaty. [[pote Bukopucranms imitariiinoi mozedri i3
3MIHHUMM BXiJTHUMU IIapaMeTpaMu, J03BOJIIE BiJITBOPIOBATUCUTHAIL 13 aKIIEHTOM Ha eTalu 11epe6iry crpec-peakiii. Ouiero i3 ocobmuBocTeii
3aIIPOIIOHOBAHOI IMITAIIITHOI MOJIeJIi € MOXKJIMBICTD BIATBOPEHHSI CUTHALY 32 KOAYIOUNMH TOYKAaMU 110 aMILIITY/l Ta YaCOBUX iHTepBasax i3
BUKOPHMCTAHHSIM TapMOHIYHKMX (DYHKINN. BigHocHa moxuOKa /st po3KULy aMILITYIM TaKol MOJENi Ta eKCIepUMEeHTAIbHUX JAHNX CKJIaIae
3,97 %, a st nepiony — 3,41 %. Pospaxynox t-kpurepiio CTbioJieHTa II0Ka3as, M0 Pi3HUILS € CTATUCTUYHO He3Hauy111010: p=0,296 — st amruri-
tyan ta p=0,275 — st nepiony. Lle cBiguuTs, 1mo iMiTariina Mojiesib BpaXoBY€ OCHOBHI Xapakrepuctiku GhoToreTu3morpahiaHoro curnansy
NP NICUXOEMOIIITHOMY CTPECi: TIePiOMYHICTh, BUIIAAKOBY CKJIA0BY Ta KPUBY mepebiry cTpec-peakiti. BUKopucTaHHs 3alipoOnoOHOBaHOI iMi-
TaniifHoi MOJIe € aIeKBaTHUM CIIOCOOOM OIIHKKM METO/B Ta aJITOPUTMIB aHAJI3Y CTaHy CepPIEBO-CYANHHOI CHUCTEMH MPU TICHX0EMOIIHTHOMY
cTpeci.

KmouoBi cioBa: rapmoniuna (yHKILs, iMiTaIiiiHa MOJIeJb, TEPIOAMYHUI CUTHAJ, TICUXOEMOIiHIil cTpec,doTomnierusmorpadiunuit

CHUTHAJI.
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IHOOPMAIIITHO-BUMIPIOBAJIbHA IICUXO/IIATHOCTUYHA CUCTEMA: IIPOEKTYBAHHS I PEAJII3ALIIS
(c. 45-54)

B. T. JIagypuk, M. I'. CrepBoeznos, H. B. Bapiamosa

Po3ristHyTi IPUYMHU CTBOPEHHS CYYacHOI IICMXO/IIarHOCTUYHOI CUCTEeME. 3arpOIIOHOBAHO TIPOEKTYBaHHs 1 peasisaitist indopmariiiiHo-
BUMIPIOBAJIBHOI CHCTEMH, BUKOPHCTOBYIOUN CTPYKTYPY eTanoHHoi Mozesni [ureprety pedeit. Ommcano icHyo4i MCHXOIIarHOCTHYHI 3ac00H Ta
psL X HemotikiB. B miporteci po3po6ku mpoekTy cuctemu 6y chopMoBaHi BAMOIH: TPUBUMIPHE MPEACTaBIEHHsT CUIHAJIB, BiIaIeHe Kepy-
BaHHSI [IPOIIECOM JIIarHOCTYBaHHs1, 301p JaHNX, IX Iepeiaya Ta 30epeskeH s Ha Bi/IaleHOMY cepBepi, 00pOOKa Pe3yJIbTaTiB, eKCIIEPTHA OI[HKA.
Cdopmosani ocHOBHI /1Bi 3a1aui gocipKentst. [IpeacTaBieHa cTpyKTypa iHhOopMaIiiHO-BUMIPIOBAIBHOI CUCTEMH, 110 MICTHTh YOTHPU OJIOKH, SIKI
B3aEMOZIIOTH MiK co0ot0. [TpuHImI po6oTH crucTeMu repeadadac repeiady JaHuX [Uisi IPOBEIEHHsT TeCTYBaHHs Ta 30epesKeHHsI Pe3yIbraTiB Ha
XMapHOMy cepBepi 3a monomoroio WiFi abo GPRS-3’eananst. Xmapruii cepsic Thingspeak, 1mo BukopucroByerbes, 3abesnedye rapaHToBaH i
JOCTYII IO IAHUX JIOCTIPKEHHS «B Oy b-sAIKKi yac i 3 Gy/ib-AK0I TOUKM CBiTYy». OOMIH JaHNMU BiIOYBAEThCst KOAKHI 15 CeKyH/I TIPU BUKOPHCTaHH] 6e3-
KOILTOBHOI Bepcii i 3 UKJIOM /10 1 ¢ TPy KOPUCTYBaHHI XMApOrO Ha KOMEPIIiiiHiii 0CHOBI. PO3POOJIEHO MAKETH MIarHOCTYIOUNX IPUCTPOIB Y BUTJISII
LED-ky0y, LED-kyu, CBITTOIOAHNX TaHeTe 13 BUKOPHCTaHHsM aapecHuX 1dposux RGB caitomioznis 3 BOY0BaHNMI MiKPOKOHTPOJIEPAMI
WS2812B (KHP). 3amporonoBano MeToz1 OIiHKY BIJIBY Pi3HOTO THITY HaBaHTAKEHHST Ha (DYHKIOHATBHUI CTaH JIOAWHI. Po3riismnyTo crieHapii
06po6KH aHuX Jyist (hopMyBaHHsT IPOMITIO BUIIPOOYBAHOTO Y pasi HediTKOCTI Kacis. BakusicTb po3poOKU Takoi CHCTEMU TIOJISATAE Y MOAKIIMBOCTI
ii BUKOPHMCTAHHSI PISHUX THIIIB 3B A3KY IS TIepefiadi IAHNX Ta 3AATHOCTI Il aaliTyBaHHs 10 HECTAHAAPTHUX BUMOT JIOCI/IKEHb.

KmouoBi cioBa: inTepHeT pedeii, MikpOKOHTpPoOJIEp, iHGOPMAIiiHO-BUMIPIOBAJIbHA CUCTEMA, TICUXO/LIarHOCTUYHI JIOCII/IKEHHS, HeiTKI

MHOKHWHH.
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PO3POBKA CUCTEMU YIIPABJIIHHSA BE3MEKOIO CYIHOBO/IIHHS HA OCHOBI ITIPOTHO3Y JIIiA
HABITATOPA 3ACOBAMU DATA MINING (c. 55-68)

II. C. Hocos, C. M. 3inyenko, A. II. Bens, 0. O. I[Ipokonuyk, II. II. Mamenko, 1. C. ITonosuy, B. C. Moiiceenko, /I. I'. Kpyrmamii

BpaxoByioun cydacHi TeH/IEHIl1 PO3SBUTKY €PraTHYHUX CHCTEM MOPCHKOTO TPAHCIIOPTY OYJI0 BUdHaueHO (haKTOpU BILIMBY HaBiratopa Ha
MIPOIIECH YIIPABJIHHS CYHOM. B paMKax rifore3u AOC/iKEHHS ISl TTiABUIIEHHsT Ge3IeKH CYIHOBOIIHHS HEOOXIHO 3aCTOCYBATH MPOTHOC-
TruHi Moziesi Data mining Ta aBTOMaTU3al1li10 YIIPABJIIHHS PYyXOM CY/IHA.

3ampoIIoHOBaHO CXeMy €PraTHYHOI CUCTEMH YIPABIiHHSA CYAHOM Ta MOJIe/Ib ileHTH(hIKaIlii BIVIUBY <«JII0/ICBKOTO (DaKTOPY» HaBiraTopa Imif
Yac CyTHOBOMIHHS. Y paMKax MO, 1o mo6yIoBaHa Ha TIPUHITIIAX J€PEB IPUHHSTTS PillleHb HABIraTOPOM, 3aCTOCOBAHO MTPOTHO3 3ac00aMu
Data mining 3 ypaxyBaHHsM ifeHTU(hIKaTOPiB BHHUKHEHHS KDUTIYHOT CUTYaIlii. 3a pe3yIbraTaMu IPOrHO3y PO3POOIEHO METO ONITHMATIbHO-
TO KepyBaHHI PyXOM Cy/[Ha Y KPUTHUHUX CUTYaIlisIX 1[0 CIIPAllbOBYE Ha BY3JIaX JiepeBa IPUIHATTS PillleHb HAaBIraTOPOM Ta 3HMXKYE IMOBIpHICTD
KPUTHYHOTO BILIMBY HA YIIPABIIHHS CYTHOM.

3anpornonoBai miaxo/u 6yJI0 apoboBaHO y HAYKOBO-A0CiAHIN tabopaTopii « Po3po6ku cucteM MmiATPUMKN IIPUHHATTS PillleHb, epraTny-
HUX Ta aBTOMAaTU30BAHUX CUCTEM YIIPaBJIiHHs PYXOM CyAHa». 3actocoByBats Tpenaskepy Navi Trainer 5000 navigation simulator (Wirtsild
Corporation, @innsnaia) ta imitaniiine MogemoBaH s pOGOTH CHCTEMU YIIPaBJiHHS 6e31eKO0I0 CYJJHOBOJIHHS y KPUTUYHUX CUTYALIsIX /[03BO-
JIMJTA TATBEPANTH ii Pe3yIBTaTUBHICTh. B pesyJibrati anpobartii 6y/10 BUSHAYEHO, IO AKTUBI3aIlis CHCTEMU T03BOJIMIA 3MEHITUTH IMOBIPHICTh
BUHHMKHEHHS] KPUTHYHUX cuTyalliit na 18—-54 %. Y 11 % Bunajkis cuctemMa mepeBoiiiIa Mpolect KepyBaHHs PYyXOM Cy/iHA B aBTOMATHYHUI
PEKHUM Ta, SIK HACJI/IOK, 3HU3UTHU PiBeHb PU3NKY BUHUKHEHHS aBapiilHUX CUTYaIliil.

BukopucTaHHst aBTOMaTU30BaHuX 3aco0iB Data mining 03BOJIIIIO HIBEJTIOBATU HETATUBHUN MPOSIB «JIIOICBKOTO (hakTOpy» HaBiratopa Ta
3MEHIIUTH CEPEe/IHIIT Yac Ha BUKOHAHHS MaHEBPIB PN KYPYBaHHI CyTHOM /10 23 %.

Kir040Bi ci10Ba: YIIPaBITiHHS CY/IHOM, epraTiyHa crcTeMa, Ge3meka MOpeIIaBCTBa, TTOBEIiHKa HABIraTopa, IPOTHO3YBAHHS aBapiil.
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MO/IEJTIOBAHHS CUCTEMU ITOKA3HUKIB OIIHIOBAHHS SIKOCTI 3ACOBIB BUMIPIOBAJIbHOI TEXHIKU
(c. 69-78)

0. M. Besmuko, O. B. I'paGoscebkuii, T. B. Topaienko, C. JI. Boakos

Cyuacni 3aco6u BumipioBaibhoi Texuiku (3BT) MatoTh Besnke 3HaueHHs JUTst 3a0e31edeH st BUMIPIOBAaHHSAMM BCiX chep HallioHAIbHOT
ekoHOMiki. OCHOBHUM X TPU3HAYEHHIM € TPOBEIEHHS TOYHNX i IOCTOBIPHUX BUMiPIOBAHb 3 METOIO OTPUMAHHS ITOBHOI Ta JI0CTOBIPHOI BIMi-
proBasibHOI iHdopmartii. st BukoHauHs 1iel Baskansoi ¢yukiii 3BT moBuHHi 6yTH HAIEKHOT IKOCTI, sIKa IIOBUHHA OYTU JOCTOBIPHO OIliHEHA.

VY rpaauniiinomy Bustauenti 3BT € TexHiuHnM 3ac000M, SIKHMIl 3ACTOCOBYETHCS T1ijl YaC BUMIPIOBAHb | Ma€ HOPMOBAHI XapaKTEPUCTHIKH.
Jlist TexHivHKMX 3acO6iB icCHY€ TpaMIliiiHa cucTeMa MOKa3HUKIB sAKocTi. OKpIM IUX TOoKa3HUKIB sikocTi st 3BT matorh OyTi BeTaHOBIEH]
JMOAATKOBI crierudivni MOKa3HUKH, SIKi TOBUHHI 00’€KTUBHO OIIHIOBATH METPOJIOTIUHI XapaKTepHCTUKH.

JloBesiena NOIIIBHICTD CTBOPEHHS i BUKOPUCTAHHS CIEIIATbHOT CUCTEMU MOKA3HUKIB SIKOCTI [IJIs1 BCiX cTafiil skutreBoro mukiay (KIL)
3BT. [l 106y 10BU Takoi cCTeME HEOOXiTHE MAKCHMAJIbHE 3aCTOCYBAaHHS KIIbKICHUX XapPaKTEPUCTHK, 110 BUPAKAIOTh Ti UM IHIII ITOKA3HUKI
SIKOCTI. BasksmBnMy nokasHuKamu 1€l cucteMu € Huska nmokasunkis 3BT, nos’s3ana 3 metposorivamvu xapaktepuctukamu. s 3BT no-
IiJIbHE TAKOK OJIHOYACHE BUKOPUCTAHHS 3araJibHOT CUCTEMHU MOKA3HUKIB SIKOCTI /7St TEXHIYHUX 06’ €KTIB.

3arnpornoHoBani MHOKUHHI Mojiesti nmoka3HukiB sikocti 3BT 1 orinoBants nokasuukis sikocti 3BT 103BOJSIOTD 3/iHCHIOBATH JIOCTIKEHHST
BIUIMBOBOCTI MOKa3HMKiIB sikocTi 3BT i BukonyBaru ix oninoBansst Ha Bcix ctaaisx K1 3BT. PosyminHs i ynpas/iHHS CHCTEMOIO OIiHIOBAHHS
TIOKa3HUKIB sikocTi 3BT crpusie miBuiennio eeKTHBHOCTI y AOCATHEHH 3aMJIaHOBAHNX pe3y sTaTiB. [l edexTrBHOI peasisariii nnx Mozeseit
HeoOXi/IHO BUKOPUCTOBYBATH PErJIaMeHTOBaHI BUMOTH JIEIKIX MIPKHAPOIHUX 1 perioHa/IbHUX CTAHAaPTIB Ta peKOMEH/IaILiii.

KJ11040Bi ¢J10Ba: OKa3HUKHK SIKOCTI, 3aCi6 BUMIPIOBAJILHOI TEXHIKU, METPOJIOTTYHA XapaKTEPUCTUKA, METPOJIOTIYHA Ha/[IHHICTD, JKUTTEBUIT 1K,

MHOXUHHA MO/IEJIb.
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CHHTE3 OIITUMAJIbHOT'O [IU®POBOT0 ®LIBTPY KOMIIEHCAIIITHOTO PAJIIOMETPA JIJISI
PAJIIOMETPUYHUX KOPEJSIIIITHO-EKCTPEMAJIBHIX CUCTEM HABITAI BE3NLIOTHUX JITAJIbHUAX
ATIAPATIB (c. 79-86)

H. C. €pbomina, C. B. Ilerpos, M. O. Bouk, O. A. [laxi, B. M. Uepennuk, 1. A. 3inuenxo, I. B. Yepnux, O. B. Anekceenko,
C. A. Mukycs, B. 1. ®ypaux

[Tokaszana JOIJIBHICTD 3aCTOCYBAHHSI KOMIIEHCAIIHHOTO pajioMeTpa 3 MepionyHuM abCOTOTHIM KaJiOpyBaHHAM @ SIKOCTI aTdnKa
nepBrHHOT 06poOKK iHdopMaltii Kopessitiiino-ekcrpemaibiux cucrteM Hasiraiii (KECH) Gesninornux sitanpiux anapatis (BITJIA). Ile
00YMOBJICHO MOKJIMBICTIO OZIEPsKAHHS Ta BUKOPUCTAHHS OIIHOK (huryKTyaniil koedilienra micnieHts, OTpUMatnX Ha MOTEPEIHIX Kapax,
o 3a6e3MeYnTh MiBUIEHHS Ty TANBOCTI pagiomMerpa. Kpim Toro, 3a paxyHOK HakommdeHHs iHdopmartii Oyne 3abe3nedene miaBumeHHs
TOYHOCTI BUMIPIOBAHHSI €JIEMEHTIB IIOTOYHOTO 306paskenns, 1o popmyerbess KECH.



Asroput™ 06poOKY OTPUMAHKX KaiOpyBaJbHUX OIIHOK IIPU JiHINHI 06po6iti Bianosixae aeskomy nndposoro ¢iasrpy (LID). Hxsaxom
BU3HAYEHHS HaOOPY BaroBux KoediieHTiB 1udpoBoro MHiabrpy MOKHA 3a PAXyHOK 3MEHIIEHHS (JIyKTyalliii koedinieHTa mocuaeHns 3a6es-
TIEUNUTH TiABUIIEHHS GIYKTYaIiiHOI Iy TIANBOCTI KOMITEHCAIIIHHOTO pajiioMeTpa. /[ TUTIOBUX YACTOTHUX Ta YaCOBUX MAapaMeTPiB KOMITeHca-
mitinoro pagiomerpa KECH BIIJIA Besmunna BUTpanty B 4yTAUBOCTI MOsKe fnocsiratu 1o 1,8 pasis.

3iificHeHO OCTAHOBKY 3ajia4i cuHTe3y IUGPOBOTO (iIBTPY. 3aIPOINOHOBAHO PillleHHs 33/1a4i CHHTEe3y ONTUMAJIBbHOTO UG POBOTO (hisb-
TPY, 3aCTOCYBaHHsI SIKOTO B KOMIIEHCAIIIHHOMY pajioMeTpi 3abe3neynts miaBuienHs (uykryaiiiinoi uyrausocti. Ile, B ¢BoIo uepry, 1actnb
MOJKJIUBICTB TABUIINTH SIKICTH TTOTOYHOTO 300pasKeHHs, M0 (hOPMYETHCS CHCTEMOIO MPH TIPUB SA3ITI 3 BAKOPUCTAHHSAM ITOBEPXOHb Bi3yBaHHS
31 cIabOKOHTPACTHUME 06’ €KTaMK 3 ypaxyBaHHAM (IIyKTYyalliil paaiosickpaBicHOI TeMIepaTypH.

BeraHoBieHO, 1110 BUTPALIL B 4y TJIUBOCTI [IPH BUKOPUCTAHH] ONTUMATLHOTO UGPOBOro Giabrpy 3pocTae 3i 36iblieHHsM Tiepioxy poboTu
paziomerpa i 36ibIIeHHAM TOPSAAKY TUGPOBOTo diabrpa.

TTigsumenns GuyKkryaniiitnoi 4y tausocTi cuctemu nepsuinoi 06pobku indopmaiii KECH € BaausuM s 31 HCHEHHsT MiCTIeBU3HAYEH-
us BIIJIA wa misssHKax MicIieBOCTi 3 HU3bKUM KOHTPACTOM.

KiouoBi cioBa: 6e3nisioTHi JiiTaabHi aniapaTi, KOpeasiiiiHo-eKcTpeMalbHi cucTeMu HaBiralii, mudposuil Gpiasrp, Barosi koedirieHTu.



