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Annually, lots of persons are carrying lifelong disabilities or los-
ing their lives owing to fatal accidents on the road. In addition to
mechanical failures and people errors, driver’s drowsiness represents
one of the fundamental reasons for fatal accidents on the road. When
drivers feel drowsy, lots of physiological and behavioral symptoms ap-
pear such as changes in the waves of the human brain, changes in facial
expressions, variations in eye activity, decreasing head movements, etc.
Therefore, there is a significant necessity to provide developed models
of driver’s drowsiness detection that exploit these symptoms for reduc-
ing accidents by warning drivers of drowsiness and fatigue. This paper
concentrates on proposing a driver’s drowsiness assistance model to
monitor and alarm drivers by utilizing a behavioral-based method (eye
movements detection method). In the proposed method of detecting
eye movements (closed/opened), the Advanced Local Binary Pattern
(Advanced LBP) is used, in which the descriptors are utilized to repre-
sent eye images to extract the tissue features of different persons in the
driving car to see if the driver is in a drowsy state or not and this occurs
after recording the driver’s video and detecting the eyes of the driver.
To extract the features in this way, the image of the eyes is divided into
small regions through the Advanced LBP and sequenced into a single
feature vector, where this method is used to determine the similarity
features in the training group and to classify the eye image. The Naive
Bayes classifier (NB) and Support Vector Machine (SVM) are utilized
for giving good accuracy. The results indicate that the system has a high
accuracy rate compared with the other existing methods, where the ac-
curacy rate of NB and SVM using an eye detection dataset with training
90 % and testing 10 % is 96 % and 97 %, respectively.

Keywords: driver’s drowsiness, eye movements, Advanced LBP,
Viola-Jones, NB, SVM.
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Data on global financial statistics demonstrate that total losses
from fraudulent transactions around the world are constantly grow-
ing. The issue of payment fraud will be exacerbated by the digitaliza-
tion of economic relations, in particular the introduction by banks of
the concept of “Bank-as-a-Service”, which will increase the burden
on payment services.

The aim of this study is to synthesize effective models for de-
tecting fraud in digital payment systems using automated machine
learning and Big Data analysis algorithms.

Approaches to expanding the information base to detect fraudu-
lent transactions have been proposed and systematized. The choice
of performance metrics for building and comparing models has been
substantiated.

The use of automatic machine learning algorithms has been
proposed to resolve the issue, which makes it possible in a short time
to go through a large number of variants of models, their ensembles,
and input data sets. As a result, our experiments allowed us to ob-
tain the quality of classification based on the AUC metric at the
level of 0.977-0.982. This exceeds the effectiveness of the classifiers
developed by traditional methods, even as the time spent on the syn-
thesis of the models is much less and measured in hours. The models’
ensemble has made it possible to detect up to 85.7 % of fraudulent
transactions in the sample. The accuracy of fraud detection is also

high (79-85 %).

The results of our study confirm the effectiveness of using
automatic machine learning algorithms to synthesize fraud detec-
tion models in digital payment systems. In this case, efficiency is
manifested not only by the resulting classifiers’ quality but also by
the reduction in the cost of their development, as well as by the high
potential of interpretability. Implementing the study results could
enable financial institutions to reduce the financial and temporal
costs of developing and updating active systems against payment
fraud, as well as improve the effectiveness of monitoring financial
transactions.

Keywords: digital payments, machine learning, automated syn-
thesis, fraud detection, data science.
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A method of estimating the effective data rate in channels of the
Standard 802.11 was proposed. It provides for the measurement of
the main energy parameter using the software and hardware of the
subscriber device. This method is based on the empirical models of
statistical relationships between the main parameters of the channel
which are obtained on the basis of experimental studies using monitor-
ing algorithms. The solutions obtained during the implementation of
this method make it possible to take into account the maximum possible
number of destabilizing factors and significantly reduce the time of as-
sessment of the effective data rate. It should be noted that this method
can be used for technical diagnostics of wireless networks of Standards
802.11x at the stages of network design and operation.

It was established that when using the coefficient of energy
efficiency, a significant error in the displacement of the points of in-
tersection of the linear and logarithmic mathematical model occurs.
This can lead to a discrepancy between the mathematical estimates
of the effective data rate and real values. The statistical relationship
gives a smaller error; however, it increases requirements for empirical
studies to obtain the maximum possible reliability.

One of the features of the proposed method is the reliability of
assessment of the effective data rate. This reliability depends on three
main factors: accuracy of assessing the results based on which the math-
ematical model was obtained; estimation of fluctuation intervals and
characteristics of the Standard 802.11 equipment of different manufac-
turers. The last factor can be considered as a disadvantage that involves
the creation of a database of parameters of the model of statistical rela-
tionship for different devices with correction coefficients.

Keywords: wireless channel, Standard 802.11, effective data
rate, signal strength, assessment method, statistical relationship.
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The research addresses the issues of collection and transmission of
measurement data when monitoring various construction objects and
bridge structures. The issues were resolved by developing a distrib-
uted system using Wi-Fi technologies. The results of measurements
of the following parameters and data were obtained: the distance
between cracks and joints, magnetometer readings and location and
possible inclination of objects in three axes according to accelerometer
and gyroscope data. By configuring the server, new channels are cre-
ated for receiving data, which allow their subsequent processing and
complete analysis of the study, for example, to solve the problem of
predicting the technical conditions of construction and bridge ob-



jects. The completeness of the analysis of the study solves the problem

of identifying and detecting possible errors and determining delays
in the communication system. In general, the validity of all research
results plays an important role in predicting the technical conditions
of various objects and in finding solutions to problems arising from
the technical difficulties of remote control. In this regard, the issue of
the validity of the choice of Wi-Fi modules, which take into account
the parameters of power consumption and availability of the boards
of these modules for programming in order to obtain results of mea-
surements in a long time has been posed and resolved. Setting power
consumption parameters made it possible to increase the research time
at remote sites, which in turn increases the durability and life of the
control system. The simplicity of programming the module boards and
support of various electronic sensors allow varying the scope and re-
search objects, thereby expanding the geography of the subject area of
research. Therefore, the developed distributed system is easily adapted
to the necessary problem areas of research, the monitoring results of
which can be used in many areas, such as agriculture, ecology, power,
health care, meteorology and others.

Keywords: wireless communication, remote monitoring, gyro-
scope, accelerometer, magnetometer, distance sensor, server.
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A method has been developed to detect hazardous conditions
of contaminated air in urban areas in real time for an arbitrary
number of pollutants. The method is based on restoring the hid-
den dynamics of the combined risk of instantaneous action on
the basis of the current measurements of the concentration of
pollutants at the point of control. Other data on current condi-
tions at the point of control are not used in the developed method.
Therefore, the method, in contrast to known analogs, is universal
and can be applied for arbitrary conditions and control points. At
the same time, the restored dynamics of the level of the combined
risk of instantaneous action makes it possible not only to identify
dangerous conditions relating to contaminated atmospheric air
but, on the basis of the current recurrence of combined risk levels,
to assess the probability of detecting and predicting dangerous
levels in the combined risk of instantaneous action in real time
at the predefined point of control. Using the developed method
at several control points in an arbitrary area would make it pos-
sible to determine the space-time distribution of the levels of the
combined risk of instantaneous action of atmospheric pollution
on the population within a territory. Experimental measurements
of the concentration of formaldehyde, ammonia, and nitrogen
dioxide in the atmosphere have been performed at the point of
control within an industrial city with an air pollution level of 37
units on the AQC scale (USA). Based on the measurements, the
method has been confirmed to be feasible. It was established that
at the time of a credible dangerous event, the level of the com-
bined risk of instantaneous action was approximately 107 with
a single probability of this level. This level of the combined risk
is about 10° times higher than the corresponding upper limit of
permissible individual risk. It is shown that the maximum forecast
time of the dangerous level of combined risk under the considered
conditions does not exceed 18 hours.

Keywords: dangerous air pollution, checkpoint, current concen-
trations of pollutants, combined risk, recurrence plot.
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The results reported here represent the first stage in the develop-
ment of a full-featured laboratory system aimed at studying machine
learning algorithms. The relevance of the current work is predeter-
mined by the lack of network small-size mobile robots and appropri-
ate control software that would make it possible to conduct field
experiments in real time. This paper reports the selection of network
data transmission technology for managing mobile robots in real
time. Based on the chosen data transmission protocol, a complete
stack of technologies of the network model of a multi-agent system of
mobile robots has been proposed. This has made it possible to build
a network model of the system that visualizes and investigates ma-
chine learning algorithms. In accordance with the requirements set
by the OST network model for constructing such systems, the model
includes the following levels:

1) the lower level of data collection and controlling elements —
mobile robots;

2) the top level of the model includes a user interface server and
a business logic support server.

Based on the built diagram of the protocol stack and the network
model, the software and hardware implementation of the obtained
results has been carried out. This paper employed the JavaScript
library React with a SPA technology (Single Page Application), a
Virtual DOM technology (Document Object Model), stored in the
device’s RAM and synchronized with the actual DOM. That has
made it possible to simplify the process of control over the clients
and reduce network traffic.

The model provides the opportunity to:

1) manage the prototypes of robot clients in real time;

2) reduce the use of network traffic, compared to other data
transmission technologies;

3) reduce the load on the CPU processors of robots and servers;

4) virtually simulate an experiment;

5) investigate the implementation of machine learning algorithms.

Keywords: multi-agent systems, mobile robots, machine learn-
ing, network model, WEB interface, WebSocket.
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PEAJIISAITISA MOJIEJII IOITIOMOTI' BOAIEBI ITPU COHJIMBOCTI HA OCHOBI BUSBJIEHHSA PYXIB OYE (c. 6—13)
Jumana Waleed, Thekra Abbas, Taha Mohammed Hasan

ITTopiuHo Garato ozl cTae iHBaIiIaMn Ha BCe KUTTS a00 THHYTH B PE3YJIBTaTi I0POKHBO-TPAHCIIOPTHUX IIPUTO/] 31 CMEPTETHHIMU HACT TKAMU.
Kpim MexaHiYHIX HeCTIPABHOCTEH i JITOACHKIX TOMUJIOK, OTHIETO 3 OCHOBHHUX TPIYIH CMEPTEIBHUX JJOPOKHBO-TPAHCIIOPTHIX MIPUTO/L € COHJIMBICTH
Bozist. Koy Boziii BiiuyBaioTh COHJIMBICTD, 3'SIBISETHCA Ge3tiu (i3iooriaHuX i MOBEATHKOBUX CUMIITOMIB, TAKUX K 3MIHU XBHJIb JIOACHKOTO MO3KY,
MiMIKH, aKTUBHOCT] O4eli, 3SMEHIIEHHs! PYXiB T0J10BH i T. . ToMy icHye 3HauHa HeOOXiAHICTb Y PO3POOILI MOzieIeil BUsIBJIECHHST COHIMBOCTI BOJLsI, sIKi
BHUKOPHCTOBYIOTH ITi CHIMITOMH JIJIST 3HIDKEHHS aBapiiiHOCTI IIVISIXOM TOTIepe/PKeHHST BO/IIIB PO COHJIMBICTD i BTOMY. ¥ JaHiil CTaTTi OCHOBHA yBara
TIPUJIITISIETHCST MOJIEJTi IOTIOMOTH BOJIIEBI TIPH COHJIMBOCTI /7SI MOHITOPHHTY Ta OTIOBITIEHHs BOIIiB 3 BUKOPUCTAHHSM MOBEIIHKOBOTO METOTY (METO/T
BUSIBJICHHST PYXiB 04eil). 3arpornoHoBaHuii METO/l BUABJIECHHS PYXiB O4eill (3aKpHTI/BIAKPUTI) BUKOPUCTOBYE POSIIMPEHUIT JTOKAIbHUNA OiHAPHWI
mabnon (posumpetuii JIBIIT), B IKOMY BUKOPHCTOBYIOTBCSI IECKPUNITOPH ISt TIPECTABICHHS 300PasKeHb OUell Jisi BUJIyUCHHsT 0COOIMBOCTEN
TKaHWH PI3HUX JIOJEH Yy PyXOMOMY aBTOMOOGLI /ISl BUSHAYCHHS TOTO, YK BOJiii epebyBae B coHHOMy crani un Hi. Ile BiGyBa€eThes micsist armcy
BiJleo BOJIisT 1 BUSIBJIEHHS HOTO Oueil. J[jist BUIIydeHHs 03HaK, 300paskeH st oueil JIMThCsl Ha HeBeJIMKi o6acTi 3a sonomMororo posiupenoro JIBIIT i
BIIOPSZIKOBYETBCA B €IMHUI BEKTOP O3HAK, JIe T1eil METOJl BUKOPUCTOBYETHCSI /ISl BABHAYEHHS O3HAK MOMIOHOCTI B HaBYa/IbHIl TPy i Kimacuikartii
300pakeHHst oueil. JIyist 3abe3reueH s BUCOKOI TOUHOCTI BUKOPUCTOBYEThCsI HAIBHUIA GaiteciBebkuii kinacudikarop (HB) i MeToz OnopHUX BEKTOPIB
(MOB). OrprMaHi pe3yJisraT CBiT4aTh I1po Te, 10 CUCTEMA MAE BHCOKHI CTYTIIHb TOYHOCTI B OPIBHSIHHI 3 iHITMMU iCHYIOYNMI METO/IAMI, /i€ PiBEHb
tourocti HB I MOB 3 BukopuctanmsiM Habopy TaHuX BUsIBIEHHs odeit 3 Hapdarsivm 90 % i tectysamtisiv 10 % cranosuts 96 % i 97 % Bimmosimro.

KmouoBi cioBa: connusicTb Bogist, pyxu oueif, posmupenuii JIBIII, Biona-/[>xonc, Hb, MOB.
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CHUHTE3 MOJEJIEN BUABJIEHHA IMAXPANCTBA B [IU®POBUX IVIATLKHUX CUCTEMAX 3
BUKOPUCTAHHAM AJITOPUTMIB ABTOMATNYHOTO MAIIIMHHOTO HABYAHH? (c. 14—26)

0. M. Koxogises, O. 0. Minn, II. A. Cigennos, 1. B. Ilneckyn, O. 1. Jlo3unceka

[lani r106ambHOT (PiHAHCOBOT CTATHCTUKY CBIUATS, 110 3aTajibHi BTPATHU Bl IIAXPaliCbKUX TPaH3aKIliil y BCbOMY CBIiTi IIOCTIIHO 3POCTAIOTD.
TIpobsemMy MIATIKHOTO MAXpaiicTBa 3arocTproe 1MIdPOBisalis eKOHOMIYHNX BIZIHOCKH, 30KpeMa BIPOBA/KeHHsT GaHKaMu KoHuenii "Bank-
as-a-Service”, 110 MiIBUIIATH HABAHTAKEHHS Ha TJIATIKHI CEPBICH.

Mertolo iocTi/pKeH ST € cuHTe3 eeKTUBHIX Mojeslell BUSBJIEHHS MIaXpaiicTBa B HM(MPOBUX IIATIKHUX CHCTEMaX 3 BHKOPUCTAHHAM
QJITOPUTMIB aBTOMAaTUYHOIO MALIMHHOIO HaBuaHH: Ta aHaxizy Big Data.

3anporoHOBaHoO 1 CHCTEMATH30BaHO MIiAXOAU 0 PO3UIMPeHHs iH(GopMaliitHol 6asu sl BUSBJIEHHS MIAaXPailCbKUX TPaH3aKIIiii.
O6rpynTOBaHO BUGIP METPUK eHeKTUBHOCTI /1715t TOOYIOBH 1 OPIBHSHHS MOZEJIEH.

JL1s1 po3B’sI3aHHA 3a/1a4i 3aIIPOIIOHOBAHO BUKOPHCTAHHS aJTOPUTMIB aBTOMAaTUYHOTO MAIIMHHOTO HABYAHHS, SIKi I03BOJISIOTDH 32 KOPOTKHUI
yac nepebpati BeJIMKY KiIbKICTh BapiaHTiB Mogeieii, ix ancam6:1iB i HabopiB BXiAHNUX JaHKUX. 3a PaxyHOK I[bOI0 B IPOBEICHUX €KCIIEPUMEHTAX
BJIJIOCS OTPUMATH sIKicTh Knacudikaiii no merputti AUC Ha pisni 0.977—0.982. Ile nepesuntye ehekTUBHICTH Kiaacudikatopis, po3podaeHnx
TPAIMIIIHIMI METOAMH, TIPU TOMY, II[0 BUTPATH Yacy Ha CHHTe3 MOJIeell Habarato HIDKYE i BUMIPIOIOTCS ToAMHAMI. AHCaMOJIb Mofiesteit 10T
3BOJIB BUALTATH 110 85,7 % TaxpaiicbKiX TpaH3akiiiil B BuGipiii. ToUHiCTh BUSBIEHHS MaXpaiichKIX TPAH3aKIIiil Takoxk € BUCOKOIO (79-85 %).

PesybraTi 10CIiIKEHHS MATBEPKYIOTh e(heKTUBHICTh BUKOPHCTAHHS aJTOPUTMIB aBTOMATUYHOTO MAIITTHHOTO HABYAHHS /IS CHHTE3Y
Mojiesieit BUSIBJIEHHS 1IaxpaiicTBa B IN(POBNX MIATiKHUX crcteMaX. [IpudoMy eeKTHBHICTD POSIBISIETBCS HE TIBKH B SIKOCTI OTPUMAHIX
kacugikaTopis, ajie i B 3HUKEHHI BUTPAT Ha X PO3pOOKY, a TAKOK Y BUCOKOMY MOTEHIiai iHTeprpeToBaHocTi. BUKopucTantst pe3y/ibraTis
JIOCJIIZKEH ST I03BOJIUTD (DIHAHCOBUM YCTAHOBAM CKOPOTUTH (hiHAHCOBI i 9acoBi BUTpATH Ha PO3POOKY Ta aKTyasi3alliio akTHBHUX CUCTEM
MPOTU/IIT TIATIKHOMY TIaXPANUCTBY, MiZABUIUTH e(DEKTUBHICTE MOHITOPUHTY (hiHAHCOBUX Omepartiii.

KmioyoBi cioBa: 11udpoBi 11aTesxki, MallnHHe HaBYaHHS, aBTOMATHYHIIL CHHTE3, BISIBJICHHS 1IaXPaiiCcTBa, HAyKa M1Po JaHi.
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PO3POBKA METO/Y OIIIHIOBAHHSA E®EKTUBHOI IIIBUIKOCTI IEPEIAYI IHDOPMAIIII HA BA3I
EMIIPUYHOI MOJIEJI CTATUCTAYHOTO 3B’I3KY OCHOBHUX ITAPAMETPIB BE3IIPOBIJTHOT'O KAHAJIY
CTAHJAPTY 802.11 (c. 26—35)

/1. B. MuxajeBcbKuUii

3anporoHoBaHo MeTo/ OIliHIoBaHHA e(heKTHUBHOI MBUAKOCTI mepexadi indopmanii y kanamax cramgapry 802.11, akuii nepemnbavae
BUMIDIOBaHHsI OCHOBHOTO €HEPreTUYHOrO MapaMeTpa 3a J0IMOMOTOK TPOrpaMHO-arapaTHUX 3ac0o6iB aGOHEHTCHKOrO TpucTporn. OCHOBOW



TAKOTO METOJLy € eMITiPUYHI MOJIEJIi CTATHCTHYHOTO 3B’ 13Ky Mi’K OCHOBHUMH ITapaMeTPaMy KaHaJLY, SIKi OTPUMAaHO Ha OCHOBI €KCIIePIMEHTATIbHIX
JIOCJI/IKEHb i3 3aCTOCYBAHHSIM aJrOPUTMIB MOHiTOpuHTY. OTpUMaHHI 1PN peaizailii aHOTO METO/y PillleHHS /[03BOJISIIOTh BPAXOBYBATH
MaKCHMATbHO-MOKIIMBY KiJBKICTh ecTabimi3yiounx (akTopiB Ta 3HAYHO 3MEHIIMTH Yac OIIHIOBaHHS e(eKTUBHOI MBUAKOCTI mepemnadi
indopmartii. Corig BiABHAYKMTH, 1O TaKWil METOJ MOXKe BUKOPHUCTOBYBATHCH /IS TEXHIUHOI AIarHOCTUKK GE3MPOBIAHUX Mepesk CTaHAapTiB
802.11x na eTanax MIPOEKTYBAHHS Ta €KCILTyaTallii MEpexK.

BCTaHOBJIEHO, 1110 BUKOPUCTOBYIOUM KOe(DIIEHT eHepreTHIHOT e(heKTMBHOCTI BUHUKAE 3HAYHA MOXUOKA TIPU 3MIIIIEHH] TOUOK TIePeTHHY
Jiniifinoi Ta jorapudmiunoi MatemaTnmdHOi Mozemi. Ile Moke MPUBOAWTH /10 BIAXWJIEHHS MATeMATHYHOI OIIHKNA e(eKTUBHOI MIBUIKOCTI
nepezayi indopmariii Ta peasbHux 3Hadenb. CTaTHCTHYHUI 3B’I30K A€ MEHIITY MOXUOKY, ajie TiABUIIYE BUMOTH JI0 eMITPUYHKX JOCIKEHb
U1 OTPUMAHHS MaKCHMaJIbHO-MOKJINBOI JIOCTOBIPHOCTI.

Opnieto i3 0cO6MMBOCTEN 3aPOIOHOBAHOTO METO/Y, MOKHA BU/IIJIMTU JIOCTOBIPHICTH ONiHIOBAaHHS e(DEKTUBHOI MBUAKOCTI mepeaaui
indopmariii. Taka ZOCTOBIPHICTD 3a/EKUTH Bii TPHOX OCHOBHUX (haKTOPIB: TOYHICTH OIIHIOBAHHS PE3yJILTAaTiB, Ha OCHOBI SAKUX OTPHUMaHa
MareMaTHyHa MOJIeJIb; OILHIOBaHHS iHTepBajiB (IyKTyaIliii Ta XapakrepucTuku obiagHands crangapry 802.11 pisHuX BUPOOHHUKIB.
Ocranniii hakTop MOXKHA BUILIUTU SIK HEIOJIK, IO Tepenbayae CTBOPeHHs 6as3n JIaHUX MapaMeTpiB MOJAEJI CTATHCTUYHOTO 3B'SI3KY ISk
PI3HUX PUCTPOIB i3 Koperyounmu KoedimieHTamu.

Kimouosi ciioBa: Gesnposianuii kanas, crangapt 802.11, edpexrisHa mBUAKICTD Mepeaadi JaHNX, MOTY/KHICTD CUTHAILY, METO OIIHIOBAHHS,
CTaTUCTUYHUI 3B'S30K.
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PO3POBKA PO3MOJIIJIEHOI BE3/IPOTOBOI WI-FI CUCTEMM JIJII MOHITOPUHTY TEXHIYHOTO CTAHY
BIAJAJEHHX OB’EKTIB (c. 36—48)

H. B. Kaniackapos, B. II. Isexs, I0. B. I'epacumosa, B. B. IOraii, C. C. MongaxmeroB

JlocaipKeH s pUCBSAYeHe BUPINIEHHIO THTaHb 300py 1 nepefavi AaHUX BUMIPIOBAHHs [PU MOHITOPUHTY PI3HUX OY/iBEIbHUX
00'€KTIB i MOCTOBUX CIIOPY/I. BupilienHs: mutanb 3AiHCHIOBATIOCS 32 IOTIOMOTOI0 PO3POOKU BJIACHOI PO3IO/IJIEHOT CHCTEMH, TII0 TIPAIIOE 32
texrosiorieio Wi-Fi. Otpumani pe3ysibraTii BUMIPIOBaHHSI HACTYITHUX [APaMeTPiB 1 aHNX: Bi/ICTaHb MK TPIIMHAMMU 1 CTUKAMU, OKAa3aHHS
Mar"iToMerpa i posranryBaHHs i MOKJIMBHIT HAXKMJI 00 €KTIB B TPHOX OCSX 3a JAHUMHU aKceJepoMeTpa i TipocKora. 3aBAski HaJaTyBaHHIO
cepBepa CTBOPIOIOTHCS HOBI KaHAIM JJIsT IPUITOMY JIAHUX, SIKi I03BOJISTIOTH MPOBECTH TIOMAMBINY iX 0OPOOKY i BUKOHAHHSI MOBHOTO aHAMI3Y
JOCJTI/IZKEHH s, HAPUK/IA/, AU BUPILIEHHS TPoGIeMu IIPOrHO3Y TEXHIYHUX CTaHIiB 6y/_[iB€Jlel/lX i MocToBuX 00'ekTiB. IloBHOTA aHaJisy
JOCTIKEHHST BUPIIIye TpobJieMy, MOB'I3aHY 3 BUSABJIEHHSIM MOKJIMBUX MOMUJIOK | BU3HAYEHHSIM 3aTPUMOK B CHCTeMI 3B'SI3KYy. B 1isomy,
JOCTOBIPHICTh BCIX PE3yJIBTATiB JOCHIUKEHb MA€ BasKJIUBY POJIb MPU TPOTHO3YBAHHI TEXHIYHUX CTaHiB PI3HUX 00'€KTIB i TPH TOUIYKY
BUPIIIEHHS TIPOGJIeM, 0 BUHMKAIOTh YHACAII0K TEXHIYHUX CKJIAAHOIIIB BiZIaJleHOr0 KOHTPOJIO. Y 3B'SI3KY 3 IIUM, TIOCTABJIEHO i BUPIIIEHO
nuranHs o6rpyHToBanocti Bubopy Wi-Fi Moayis, B AKUX /1JIs1 OTPUMAHHS PE3YJIBTATiB BUMIPIOBAHb B TPUBAJIOMY Yaci BpaXxOBaHi apamMeTpu
€HEeProCIIOKUBAHHS 1 JIOCTYITHOCTI /10 MTPOTPAMyBaHHS IIJIAT JaHUX MOAyJiB. HasamryBanHs mapameTpiB eHeprocioKMBaHHs /[03BOJINIIO
301JIBIITATH Yac MPOBEEHHsI OCIIIFKEHHsI Ha BiIa/IeHHX 00'€KTax, 1110 B CBOIO YePTy IiIBUIILYE IOBTOBIYHICTD | TepMiH eKCIIIyaTaiii KepyoJdoi
cuctemu. [IpocToTa nmporpamyBaHHs MJIAT MOYJTIB i MiATPUMKA Pi3HUX €JIeKTPOHHO-BUMIPIOBAILHUX JATYNKIB I03BOJISTIOTH BapitoBatu chepy
i 00'eKTH JOC/IPKEHHS, TUM CaMUM PO3IIMPIOIYN reorpadiio mpeamerHol obmacti gocipkenn. ToMy, pospobieHa posiojijeHa crucTema
JIETKO a/IAlITY€EThCS 1111 HeoOXiHI pobaeMHi chepu TOCHiIIKEHH ST, Pe3yJIbTaTH MOHITOPUHTY SIKMX MOKYTb 3HAWTH 3aCTOCYBaHHs B OaraTbox
006J1aCTSIX, TAKUX SIK CITTBCHKE TOCIOIAPCTBO, €KOJIOTISI, EHEPTETHKA, OXOPOHA 37I0POB'sI, METEOPOJIOTISI Ta 1HIII.

KiiouoBi cioBa: 6e31poToBHii 3B'I30K, BilaleHUii MOHITOPHHT, MiPOCKOII, aKCeJePOMETP, MarHiTOMETP, JaT4KK BijcTaHi, cepsep.
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PO3POBKA METOZY BUABJIEHHA HEBESIIEUHUX CTAHIB 3ABPY/THEHOI'O ATMOC®EPHOTO ITOBITPSA HA
OCHOBI IIOTOYHOI PEKYPEHTHOCTI KOMBIHOBAHOTO PU3UKY (c. 49—56)

B. B. ITocuenog, B. B. Kosperin, €. O. Pu6ka, O. M. Kpaiiniokos, O. A. Ileryxosa, T. I0. Byrenko, I1. 0. Bopoauy, 1. €. Mopo3os,
O. M. T'op6og, 1. B. I'pauyeBa

P03po6iieHO MeTOI BUSIBJIEHHS HEOE3IIEUHNX CTaHiB 3a0PyAHEHOr0 aTMOChEPHOTo TOBITPst ypOaHi30BaHNX TEPUTOPIl B pearbHOMY Yaci
JUISL IOBIIBHOTO uKcia 3a0pyaHioBauis. MeTos 6a3y€eThest Ha BiHOBJIEHHI MPUXOBAHOI IUMHAMIKHI PiBHsI KOMOIHOBAHOTO PUBUKY MUTTEBOI il
32 OTOYHMMH BUMipaM KOHI[CHTPaILii 3a0pyAHIOBAYIB B TOUI KOHTPOJIO. [HIII faHi 11po MOTOYHI YMOBH B TOUIL KOHTPOJIIO B pO3p0GIeHOMY
METO]Ii e BUKOPHCTOBYIOThCS. ToMy MeTo/T Ha BiZIMIHY Bi/l BIiIOMIX aHAJIOTIB € YHiBEPCATBLHIM i MOKe 3aCTOCOBYBATHUCS JIJIST IOBIILHUX YMOB i
TOYOK KOHTPOJI0. I1pu 1IbOMY BiJHOBJIIOBaHA AUHAMIKA PiBHSA KOMOIHOBAHOTO PU3UKY MUTTEBOI /i1 03BOJISE HE TIIBKY BUSBAATH Hebe3meuHi
cTanu 3a6pyIHEHOTO aTMOCHEPHOTO TIOBITPSL, aJIe 1 HA OCHOBI MOTOYHOT PEKYPEHTHOCTI PiBHIB KOMOIHOBAHOTO PUUKY OIIHIOBATU BIPOTIAHICTH
BUSIBJICHHST | IPOTHO3YBaHHsI HeOE3eYHNX PiBHIB KOMOGIHOBAHOTO PU3NKY MUTTEBOI /il B peaJbHOMY Yaci B 3aj1aHiil TOUIl KOHTPOJIIO. 3acToa
CYBaHHST PO3POOIEHOTO METOMY B IEKIIBKOX TOYKAX KOHTPOJIO HA AOBLIbHIIT TEPUTOPIi 03BOINTH BI3HAYATH ITPOCTOPOBO-YACOBI POSIOIIIN
PiBHIB KOMOIHOBAHOTO PUBKMKY MUTTEBOI i aTMOChePHIX 3a06py/IHEHD HA HACEJIEHHS TePUTOPii. BUKOHAHO eKCIIepIMEHTaIbHI BIMiPIOBAHHS
KOHIleHTpallii (opmasberiny, amiaky i ABOOKHCY a30Ty B arMoc(epHOMY IIOBITPi B TOUI KOHTPOJIIO HA TEPUTOPIi IPOMUCIOBOrO MicTa
3 piBHeM 3abpyaHenHs arMochepu, mo xapakrepusyerbest 37 opmuuigmu 3a mkagoio AQI (CIITA). Ha ocHOBI oTpuMaHuX BUMIpiB
MiITBEPKEHa TPale3aTHICTh MeToy. BeTaHoBIIEHO, 110 B MOMEHT JI0CTOBIPHO Hebe3neyHoi Mo/l piBeHb KOMOIHOBAHOTO PUBHKY MUTTEBOI




il cknas npubmmano 1073 mpu oxuHMuHiil iiMosipHOCTI 1IbOTO piBHA. [laHnii piBenb KoM6iHOBaHOTO pU3NKY pubIU3Ho B 107 pasis mepesn-
IIy€ piBeHb Bi/IIIOBI/IHOI BEPXHBOI MeXKi ZOIyCTUMOTO IHAUBIyasbHOTO pu3nKy. IlokasaHo, 10 /711 pO3IJITHYTUX YMOB MaKCHUMaJIbHUIL yac
TIPOTHO3Y HeOe3MeYHOro PiBHS KOMOIHOBAHOTO PUSHKY He mepeBuirye 18 romm.

KiiouoBi cioBa: nebesneuti 3abpyaHeH st atMOChEPHOTO MOBITPsl, KOHTPOJIbHA TOYKA, MOTOYHI KOHI[eHTpaIlii 3a6pyaHioBayiB, KOMOiHOE
BaHUII PU3KK, PEKYPEHTHA Jliarpama.
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IIOBYIOBA MOJIEJII MEPE;KEBOI B3AEMO/IIi CKJIAZIOBUX MYJIbTUATEHTHOI CHCTEMH MOBLIBHUX
POBOTIB (c. 57—63)

B. A. linyxk, B. I'. I'punienxo, A. /1. €Eppomenko

TIpencrasieni pesyssraTit pOGOTH € MEPIIHM ETAOM PO3POOKH MOBHOGMYHKIIIOHAIBHOI Ta60PATOPHOI CUCTEMMU JOCJIFKEHHS AITOPUTMIB
MalIMHHOTO HaBYaHHs. AKTYaJIbHICTL POOOTH 3yMOBJIEHA BIICYTHICTIO MEPEXKEBUX MaJorabapuTHUX MOGLIBHUX PoOOTIB Ta BIANOBILHOIO
KEPYIOYOro TPOrpaMHOTo 3abe3edeHH s, Mo 03BOMII0 O TPOBOJNTH HATYPHI €KCIIEPMMEHTH B peasbHOMYy Yaci. B poGori xiticHerno miasip
MepesKeBOl TeXHOJIOTIT epefadi aHuX st KepyBaHHs MOOITbHIMEI poboTaMi B pealibHoMy vaci. Ha ocHoBi 06paHoro npotokoJry mnepeadi
JIAHUX 3aMPOIIOHOBAHO MOBHUIT CTEK TEXHOJIOTIiT MePesKeBOTI MOIe/Ii MyJIBTUAreHTHOI cucteMu MOGibHUX poboTis. Ile m03BosmII0 OOy IyBaTUH
MepeskeBy MOJIE/Ib CHCTeMU Bidyaslizalii ta JOC/IiXKeHHs aJITOPUTMIB MalllMHHOTO HaBYaHH:A. Bianosigno 1o Bumor mepesxesoi mogesni OSI
o0 MOOYI0BK MOAIGHUX CHCTEM, MOJIENb BKJIIOYAE B cebe HACTYIIHI PiBHI:

1) HUIKHIN piBeHb 300py JAHUX Ta BUKOHABYMX MEXaHi3MiB — MOGLIbHI po6OTH;

2) BepxHiii piBeHb MOJIEJI — CKJIAIAE€ThCS 3 CEPBEPY KOPUCTYBAILKOTO iHTepdeiicy Ta cepBepy MiATPUMKY Gi3HEC-JIOTIKH.

Basyrounch Ha 1100yI0BaHNX Jiarpami CTeKy MPOTOKOJIB Ta MEPEKEBiil Mojesi 3/ilicHeHa mporpaMHO-anapaTtHa peajisaiis OTpUMaHuX
pesyabratis. Y poborti Bukopucrano JavaScript Gibaioreka React 3 rexunosorieio SPA (Single Page Application), texuostorio Virtual DOM
(Document Object Model), 1o 36epiraeTbest B oriepaTuBHil mam’siTi pUCTPOIO i CHHXPOHIZyeThes 3 peanbuum DOM. Ile 103800 crpock
TUTH TIPOIIEC KePYBAHHS KJII€EHTAMU Ta 3MEHIIIUTU MepeskeBuil Tpadik.

Moenb Hafa€ MOKJINBICTD:

1) kepyBaTu nmporoTunaMu poOOTiB-KJIIEHTIB B peasibHOMY vaci;

2) 3MEHIINTH BUKOPHUCTAHHS MepeskeBOoro Tpadiky, B TOPIBHAHHI 3 iHIIMMU TEXHOIOTISIMI Tiepe/iadi 1aHux;

3) 3MEHIMTH HaBaHTasKEHHsI Ha IIEHTPaJIbHI IPoiiecopu poOOTIB Ta cepBepis;

4) BUKOHYBATH! BiPTYyaJIbHYy CUMYJIAIII0 €KCIIEPHUMEHTY;

5) IOCHUKYBAaTH BUKOHAHHS aITOPUTMIB MAIIHHHOTO HABYAHHSI.

KiiouoBi cioBa: MyJisTHareHTHi crcTeMu, MOOIIbHI poOOTH, MallTMHEe HaBYaHHsI, MepexkeBa Mojiesb, W EB-intepdeiic, WebSocket.



