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The research object is the processes occurring in the data stratifi-
cation subsystem in the medical monitoring computer system, which
is part of the decision support system. Such a subsystem aims to solve
data analysis and processing problems in the medical monitoring sys-
tem. Among them, the problems of anomaly detection, data marking,
state determination, selection of the most informative variables, and
justification of decision-making are selected for solving.

The paper proposes the structure and implementation of the data
stratification subsystem in the decision support system. The subsys-
tem contains modules for anomaly detection and an autoencoder, a
clustering module using an advanced multi-agent clustering method,
and a state detection module with a modified neural network train-
ing procedure.

Modules of the stratification subsystem have been tested using di-
abetes monitoring data. The results showed that the clustering module
provides 25.7 % lower accuracy than the achieved neural network. The
accuracy difference is explained by the complexity of the data and the
lack of adaptability of the proposed method to solving such problems.
It is shown that the method of determining the overall informativeness
of variables covers 90 % informativeness with 10 variables, comparable
to the variability data. In general, the flexible nature of the proposed
stratification subsystem allows for solving the problems.

The proposed stratification subsystem offers a robust solution
for improving treatment strategies and decision-making in computer
medical monitoring systems. Its versatility allows it to be used in any
system where decision support is needed, providing valuable infor-
mation about informative variables and decision-making features for
clinicians and researchers.

Keywords: data stratification, anomaly detection, fuzzy cluster-
ing, neural network, sensitivity analysis.
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This paper discusses the method of measuring and analyzing
the parameters of the retina with subsequent diagnosis based on
them of pathological changes due to diabetic retinopathy, which is
crucial in the field of medicine to help doctors in timely detection
and treatment of the disease. The main problem of biomedical im-
age data analysis is insufficient pre-processing of images for further
clear determination of informative indicators. This paper explores
the application of machine learning and image processing tech-
niques to develop an effective method for the diagnosis of diabetic
retinopathy. The main focus is on obtaining the optimal model using
machine learning and different types of neural networks. This paper
considered and analyzed such methods of image preprocessing as:
median filtering, grayscale conversion, cropping of non-informative
areas of the image, selection of contours. The classification results
of three rules (Classical Neural Networks (CNNs), Deep Neural
Networks (DNNs) and Convolutional Neural Networks (CNNs)
were analyzed, and through experimental studies it was determined
that the ANN performed the task best (accuracy=87.1 %, reliabil-
ity=84.6 %, sensitivity=91.6 %, specificity=84 %). An information
model was obtained to support decision-making in assessing the
condition of the retina using the processing of the obtained micro-
scopic images and further analysis of informative parameters, and
a database of more than 35,000 samples and informative features of
the retina was formed. Given the sufficient quality of classification
and the availability of software and hardware, this method can be
developed and applied in practice in medical institutions after con-
ducting all the necessary clinical studies.

Keywords: fundus images, diabetic retinopathy, neural network,
image preprocessing, medical image analysis.
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The object of research in this work is ensemble classifiers with
stacking, intended for the classification of objects in images with
the presence of small sets of labeled data for training. To improve
the quality of classification at the first stage of such a classifier, it is
necessary to place more primary classifiers that differ in heteroge-
neous structured processing. However, the number of known neural
networks with appropriate characteristics is limited. One approach
to solving this problem is to build analogs of known neural networks
that make classification errors on other images compared to the base
network. The disadvantage of the known methods for constructing
such analogs is the need to perform additional floating-point opera-
tions. The current paper proposes and investigates a new method to
form analogs through random cyclic shifts of rows or columns of
input images. This has made it possible to completely eliminate ad-
ditional floating-point operations. The effectiveness of using this
method is explained by the structured processing of input images in
basic neural networks. The use of analogs obtained by the proposed
method does not impose additional restrictions in practice. This is



because the heterogeneity of structured processing in basic neural

networks is a typical requirement for them in an ensemble classifier

with stacking.

The simulation for the CIFAR-10 data set demonstrated that

the proposed technique for constructing analogs allows for a com-

parative quality of classification by the ensemble classifier. Using
MLP-Mixer analogs provided an improvement of 4.6 %, and CCT
analogs — 5.9 %.

Keywords: multilayer perceptron, neural network, ensemble

classifier, weighting coefficients, classification of objects in images.
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The object of the study is the process of ensuring security during
data transmission through information channels. To ensure high-
quality indicators of information transmission channels protection,
it is necessary to periodically monitor and, when detected, close
possible data leakage channels. The effectiveness of measures to
protect transmission channels depends on the quality of checking
the presence of possible, valid or hidden, data leakage channels. A
significant number of signs of information leakage complicates the
control process and leads to additional economic costs for the use of
control equipment. Therefore, it is necessary to develop a method of
synthesis of an information-analytical system for assessing the level
of transmission channels protection. It is proposed to develop such

a method on the basis of determining the dependence between
control signs of the presence of information leakage channels. The
proposed method allows to ensure the necessary level of security.
The basis of the method for synthesis of the information-analytical
system for assessing the level of information transmission channels
protection is the equation of the associative connection between
the control features. The presence of a connection between control
signs indicates the presence of information leakage channels. This
is due to the loss of characteristics (for example, voltage or signal
strength) of the useful information flow due to the redistribution
of data during transmission. The benefit from the application of
the obtained results depends on the number of discovered and, ac-
cordingly, closed channels of information leakage. Implementation
of the proposed method allows to automate the process of finding
a data leak in transmission channels. The given research results
can be useful in the development of software for expert decision-
making systems based on the formation of knowledge bases about
the relationship between control features. Implementation of the
obtained results will increase the reliability and security of infor-
mation transmission channels.

Keywords: leakage of information, information channel, infor-
mation and measurement system, information protection, threat
model.
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The object of this study is the process of detecting stealth aerial
vehicles by a network of two small-sized radars with decentralized signal
processing. The main hypothesis of the study assumed that combining
two small-sized radars into a network could improve the quality of
detection of stealth aerial vehicles with decentralized signal processing.

The improved method for detecting a stealth aerial vehicle by
a network of two small-sized radars with decentralized processing,
unlike the known ones, provides for the following:

— each radar emits its own probing signal;

— each radar receives only its own signal;

— coordinated filtering in the reception system of each radar of
its signal;

— quadratic detection of its signal in each radar;

— finding the sum of detected signals in each radar at the output
of its matched filter;



— preliminary detection of the signal is carried out by each radar
separately;

— in each range element, the signal is compared with the thresh-
old level;

—when the threshold level in the range element is exceeded,
such range element is assigned a value of one, otherwise — zero;

— the sequence of zeros and ones obtained in this way in each
radar of the network is transmitted to the central processing point;

— at the central processing point, a decision is made about the pres-
ence or absence of a stealth aerial vehicle in the range element. Such
a decision is made based on the results of the combined processing of
binary sequences coming from the radars according to the “k out of m”
criterion.

It was established that when detecting a stealth aerial vehicle
by a network of two small-sized radars, decentralized information
processing provides a higher value of the conditional probability of
correct detection, by (19-26) % on average.

Keywords: small-sized radar, aerial object detection, decentral-
ized processing, conditional probability of correct detection.
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The control system for terrestrial two-axis devices for orienta-
tion to the Sun has been improved with a high-speed microcontroller
operation algorithm. A geomagnetic sensor was introduced into the
system to increase the reliability of monitoring the positioning of
solar cells. The basis of the algorithm is a simplified astronomical
and geographical model of the movement of the Sun in the celestial
sphere. The control system automatically tracks the trajectory of the
Sun and calculates its angular coordinates for the current moment

of time on any day of the year and for any point on the globe.
The derived equations of the simplified mathematical model are
suitable for calculations of orientation angles to the Sun in real
time on 8-bit microcontrollers with low computing power. The
control system by AVR-328 microcontrollers was studied. It was
established that the use of the algorithm when programming
microcontrollers for two-axis orientation systems ensures high
stability and reliability of the tracker's functioning process. The
technical parameters of the AVR-328 microcontrollers in the case
of using the developed algorithm ensure that the control system
performs one reorientation step in a time interval of less than
2 seconds, which ensures the minimum technical period of the
reorientation process by the tracker drive mechanisms which is
about 5 seconds. Deviations of the calculated orientation angle
from the exact value do not exceed 3°, which corresponds to the
relative accuracy of recording the solar radiation intensity, which
is less than 0.3 %. The microcontroller program written according
to the developed simplified algorithm occupies about 35 % of its
memory. Therefore, the use of the developed algorithm frees up
the resources of AVR-328 microcontrollers for performing ad-
ditional data processing operations and automatic control over
various additional devices related to the process of orientation to
the Sun. In the case of solar energy, the algorithm ensures the use
of about 98 % of the power of solar radiation.

Keywords: astronomical-geographic model of solar orientation,
automatic ground trackers, microcontroller program algorithm.
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3ACTOCYBAHHA IIJIXOAY CTPATU®IKAIIIL IAHHUX ¥ KOMIT'IOTEPHUX CUCTEMAX MEJJUYHOTO
MOHITOPHHIY (c. 6-16)

B. B. [louens, /1. O. llleBuenxo, M. C. T'oxikos, B. €. Crpineis, C. 1. llImatkon

O06’€KTOM ZOCIIIIPKEHHSI € TIPOIIECH, IO TPOTIKAIOTH B TiicHcTeMi cTpaTidikarii JaHnX B KOMITIOTEPHIH CHCTeMi MEANYIHOTO MOHITOPUHTY,
[0 € YaCTHHOIO CUCTEMU MATPUMKHU NPUIHATTS pimienb. Taka IijcucTeMa HallpaBieHa Ha BUPIIIEHHS 3aay aHali3y i oOpoOKM JaHuX B
crcreMi MeamaHOTO MOHiTOprHTY. Cepel HUX BUITEH] UIsI BUPINIYBaHHs POOJIEMH BUSBIEHHSI aHOMAJiil, PO3SMITKH JaHUX, BU3HAYEHHS
cTany, BinOip HaiiGiibuT iHHOPMATUBHUX 3MIHHUX Ta OOTPYHTYBAHHS IPUHHATTS PillIEHb.

Y po6oTi 3amponoHoBaHO CTPYKTYpPY Ta peasisaiiiio migcucreMu crpatudikaiii fanux B cucTeMi MATPUMKU TIPUAHATTS PillleHb.
IlizcneremMa MiCTUTD MOAYJTL [T IETEKTYBAHHS aHOMAJiN Ta aBTOKOYBATBHIK, MOLYJIb KIACTePU3allii, 0 BUKOPUCTOBYE yIOCKOHATEHUIT
METO/| MyJIBTHAreHTHOI KJIaCTepU3allii, Ta MO/IyJ/Ib BUSHAYCHHS CTaHy i3 MON(DIKOBAHOIO IIPOIIE/yPOI0 HAaBUYAHHS HelpOMepesxKi.

Moy migcncremu crpatudikaitii mpoTecToBaHi Ha JAHUX MOHITOPUHTY 3a 3aXBOPIOBaHHsIM jiaber. OTprUMaHi pe3yJbraTy TToKas3au,
110 MOJLYJIb KJIacTepu3altii Hajiae Ha 25,7 % MEHIILY TOYHICTh MOPIBHIHO 3 J0CSITHYTOIO HelipoMepeskero. 1e MOsSICHIOETCS CKIIAJIHICTIO IaHNX
Ta Hea/lallTOBAHICTIO 3aIlPOIIOHOBAHOTO METOMY /10 BUpillleHHs Takux 3anad. [lokasano, mo MeTos BU3HAYEeHHS 3arajbHOi iH(HOPMATUBHOCTI
3minnnx nokpusae 90 % indopmatusHocti i3 10 3MiHHMMHE, 10 CHIBCTABHO 3 JIAHUMHU BapiaTUBHOCTI. B 1ijoMy rHyYKa npupoaa 3anporo-
HOBaHOI Tiicucremu crpaTudikaliii 103B0JISIE BUPIIIUTH TIOCTABJIEHI TPOGIEMU.

3amporionoBana mijfcucreMa cTpaTudikaiii TPOMOHy€e Hailine Piler s Il TTOKPAIeHHs CTPATeTiil JiKyBaHHs Ta MPUHHATTS PillleHb
y KOMIT'IOTEPHUX CHCTeMaX MeIMYHOro MOHITOpHHTY. 11 yHiBepcanbHicTh 103B0JISAE BUKOPUCTOBYBATH i B Gy/Ib-AKUX CHCTEMAX, Jle oTpibHa
MiATpUMKa MPUIHATTS pillleHb, Hajaoun HiHHy iHdopMaltio npo inGopMaTHBHI 3MiHHI Ta 0COOIUBOCTI MPUIAHATTS pillleHb st KJIIHIIUCTIB
1 JIOCTTiZANMKIB.

KmioyoBi cioBa: crpatudikaltist 1aHNX, BUSBICHHS aHOMAaJIiIl, HediTKa KJacTepusaltis, HeiiPOHHA Meperka, aHaJli3 Yy TJIINBOCTI.

DOI 10.15587/1729-4061.2024.297849
HMIBULIEHHS HAJIVHOCTI JIATHOCTHUKHY JIABETUYHOI PETUHOIATII HA OCHOBI MAIIMHHOTO
HABYAHHSI (c. 17-26)

Orken Mamyrbayev, Sergii Pavlov, Oleksandr Karas, Iosif Saldan, Kymbat Momynzhanova, Sholpan Zhumagulova

VY poboTi PO3IIIAAAETHCST METO/] BUMIPIOBAHHST Ta aHaJIi3y MapaMeTpiB CITKIBKM 3 TIOAAIBIIOI0 Ha IX OCHOBI IarHOCTHKOIO TTATOJOTTYHIX 3MiH
TIPH AiaGeTHIHiN PETUHOMATI, 10 Ma€ BUPIIIaIbHe 3HAYEHHSI B TATy31 MEANIIINHIT VTSI HATAHTHSI TOTTOMOTH JiKapsiM ¥ CBOEYACHOMY BHSIBJIEHHI Ta
JiKyBaHHI 3axBopoBatHs. OCHOBHOIO MPOOJIEMOK0 aHAMI3Y MaHNX GIOMEAMYHIX 300PaKEHb € HEIOCTATHS TIONEPEIHsT 00POOKa 300paKeHb /s
TO/IAJTBIIOTO YiTKOTO BUSHAYEHHSI iH(OPMATHBHIX TTOKA3HUKIB. Y PO6OTI BUBYAETHCST 3aCTOCYBAHHSI METOIIB MAIIMHHOTO HABYAHHS Ta 0OPOOKU
300paskeHb /7151 PO3POOKH e(heKTUBHOTO METOLY IIarHOCTUKY MiabeTHaHOi peTrHonatii. OCHOBHA yBara MPHALIAETCS OTPIMAHHIO ONITUMATBHOT
MoieJli 3 BAKOPUCTAHHAM MAIMHHOTO HABYAHHS Ta PI3HUX TUITIB HEHPOHHUX MepeK. Y poOOTI PO3IJIAHYTO Ta MIPOAHATIZ0BAHO TaKi METON M0~
nepeiHboi 00POOKHN 300paskeHb, sIK: Me/liaHHa (DITBTPaIlis], TepeTBOPEHHST Y BIATIHKY Ciporo, 06pizatst HeiH(hOPMATHBHUX IISHOK 300paskeHHsI,
BUJIiJIEHHST KOHTYPiB. [[poaHasizoBaHo pesyssrati kaacudikailii 3a TppoMa npasuiamu (knacuuti Heiiporni mepeski (CNN), rinboki HefipoHHi
Mmepeski (DNN) ta sroprkosi Heiiponni Mepeski (CNN)), i 3a J0moMoroio ekcrepuMeHTaabHuX J0CTiKeHb 6yi10 Busnaueno, 1mo ANN Haiikpatie
CIPABJISIETHCS 13 3aBranHsaM (Tounicts=87,1 %, HamintHicTp=84,6 %, uyTmuBicts=91,6 %, cuermdiunicts=84 %). Otpumana indopmartiiina Mo-
JEJTb JUIA THATPUMKK TPUHAHSTTS PillieHb NPK OIHIOBAHHI CTaHy CITKIBKY 3 BUKOPUCTAHHAM 00POOKH OTPUMAHNUX MIKPOCKOMUHUX 300pakKeHb
Ta HOJAJIBIIOrO aHasi3y iH(OpMaTHBHIX MapaMeTpiB, a Takok chopMoBana 6asa ganux 3 Gibin Hisk 35 000 3paskiB Ta iHOPMATUBHUX O3HAK
CITKIBKH. 32 0CTaTHBOI SIKOCTI Kiracudikailii Ta HATBHOCTI TIPOrPAMHO-TEXHIYHIX 3aC00iB IaHMi MeTO MOsKe OyTH Po3pobeHnii i 3acTocoBa-
HUIi Ha TIPAKTHI[ B MEMYHUX YCTAHOBAX IMCJIs TIPOBEJIEHHST BCIX HEOOXIIHUX KIITHIYHIX JOCTIIKEHD.

K040Bi cioBa: 300pakeHHs O9HOTO IHa, AiabeTHIHA PETUHOIIATIS, HEIPOHHA MepesKa, TonepeHst 00pobKa 300pakeHb, aHATI3 MeId-

HUX 300DaKEeHb.
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3MEHIIEHHS OBCATY OBYHCJIEHD ITPY TOBY Y BAHHI AHAJIOTIB HEMIPOHHUX MEPEK IS IIEPIIIOTO
CTYIIEHA AHCAMBJIbOBOTO KJIACUMIKATOPA 31 CTEKIHI'OM (c. 27-35)

0. M. T'aryonkos, O. M. Bapanos, II. I1. Yepsonenko, O. I0. BaGinynra

OG6’exTOM A0CIKEeHD Y il poboTi € arcambIieBi Kaacudikatopu 3i cTeKiHroM, npusHadeni s kaacudikailii 06’eKTiB Ha 300paKeHHIX
3a HasIBHOCTI HEBEJIMKUX HaOOPIB MapKOBaHWX JAHUX /It HaBYaHHs. JIJist TiABUINEHHS sIKOCTI Kaacugikaiil Ha TepIomMy CTymeHi Takoro



kaacugikaropa HeoOXiaHO po3MinryBaTh OiJbINe EPBUHHUX KIacH(iKaTOPIB, K BIAPISHAIOTHCS PISHOPIAHOW CTPYKTYPOBAHOK 0OPOOKOI.
OpnHak BiIoMUX HEHPOHHUX MEpEeXK 3 BiIMOBIAHUMU XapaKTepPUCTUKaMU 0OMesKeHa KiibKicTb, OHUM i3 AX0/iB BUPINIeHHs i€l pobaeMu
€ mo0yI0Ba aHAJIOTIB BiZIOMUX HEHPOHHUX MEPEsK, sKi POOJISTh MOMUJIKK Kaacupikaiil Ha iHITMX 300pakeHHsIX, MOPIBHIHO 3 6a30BOIO Me-
pexero. Hepomikom BijoMux MeTO/IiB n06y/10131/1 TAKUX aHAJIOTIB € HeOOXIIHICTh BUKOHAHHS J0ATKOBUX OIepalliil i3 M1aBaidon KoMow. Y
PO6OTI 3aMPOMIOHOBAHO Ta IOCIKEHO HOBUIT MeTO GOPMYBAHHST aHAJIOTIB 32 PaXyHOK BUIIAJKOBUX IIUKJIIYHUX 3PYIIEHD PS/IKiB a60 CTOBII-
1B BXiHKUX 306pakenp. e 103BOJIIIIO MOBHICTIO BUKJIIOYUTH [O/IATKOBI OTIepallil 3 M1aBaioyoio KoMoI0. E(ekTHBHICTh BUKOPUCTAHHST 1IHOTO
METO/Iy TOSICHIOETCS CTPYKTYPOBAHICTIO 00pOOKHU BXiIHIX 300pakeHb y 6a30BUX HEMPOHHUX Mepeskax. BUKOPUCTAHHS aHATIOTIB, OTPHMAHUX
3aIPOTTOHOBAHNM METOJIOM, He HaKJIAJIA€ IOIATKOBUX 0OMEKEHDb Ha MPAKTHIL. 1]e MOsICHIOETHCS THM, TII0 PI3HOPIAHICTD CTPYKTYPOBAHOI 06-
POOKU B 6a30BUX HEPOHHUX MEPEKAX € TUIIOBMM BUMOTOM JI0 HUX B aHCaMOJeBOMY K1acu(ikaTopi 31 CTEKIHIOM.

[Tposenene moaemosanns st Habopy nanux CIFAR-10 nokasasio, 1o 3anponoHoBanuii croci6 mody1oBu aHaaoris 3abesnedye nopis-
HSUTBHY SIKiCTD Kiacubikarii ancambieBnM kiaacudikaropom. Bukopucranns anamorie MLP-Mixer 3abesneunio mokparensst Ha 4,6 %, a
anasoris CCT — na 5,9 %.

KiouoBi cioBa: GaratoliapoBuii 1epcenTpoH, HelHpoHHa Mepexka, aHcamOieBuil kaacugikarop, Barosi koedirienTn, Kiacudikartis
00’eKTiB Ha 300pasKEHHSIX.
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PO3POBKA METO/IY CUHTE3Y IH®OPMAIIITHO-AHAJITUYHOI CUCTEMH OIIHIOBAHHS PIBHSI 3AXUCTY
KAHAJIIB IIEPE/IAYI IHDOPMATIII (c. 36-43)

0. B. llImaTko, C. II. €Bcees, B. B. [lynukesuy, C. B. MineBcokuii, C. I'. Connumkosa, A. A. I'aspuiosa, S1. B. Illecrak,
C. B. Opexos, C. 1. Kopcynos, C. O. KpaBuenko

OG6’exTOM JIOCIIKEH S € mpoliec 3abesredenis Gesneku mij yac nepegadi ganux indopmariiinnvu kanasamu. s 3abesnedens BUCoO-
KHX SIKICHUX [OKa3HUKIB 3aXUCTy KaHIB nepeaadi indopmartii HeoOXiIHO TIepioAndHO KOHTPOJIIOBATH Ta TIPY BUSIBJICHHI 3aKPUBATH KAHAIN
MOJKJINBOTO BUTOKY JlanuX. EexTrBHICTD MPOBeIeH S 3aX0/1iB 13 3aXUCTY KaHAJIIB Tlepe/adi 3aJIe)KUTh Bijl IKOCTi IePEeBiPKU HASIBHOCTI MO3K-
JINBUX, YNHHUX Y1 TIPUXOBAHIX, KAHAJIIB BUTOKY JAHNUX. 3HAYHA KiJTBKICTh O3HAK HASIBHOCTI BUTOKY iH(hOPMAaIii yCKIaIHIOE TTPOIeC KOHTPOJTIO
Ta MPU3BOAUTD JI0 IOIaTKOBUX €KOHOMIUHUX BUTPAT Ha BUKOPHCTAHHS arapaTypu KOHTPoJ0. ToMy HeOOXiIHO PO3pOOUTH METOI CHHTE3Y
iHopMaiiiHo-aHAII THYHOT CHCTEMY OTIIHIOBAHHS PIBHSA 3aXMCTY KaHajiB nepegadi. Takuil MeTo/1 TPONOHYEThCsT PO3POOUTH Ha OCHOBI BH-
3HAYCHHSI 3JI€KHOCTI MK KOHTPOJIbHUME O3HAKAMU HASIBHOCTI KAHAJIB BUTOKY iH(OPMAILii. 3aponoHoBanuii METoJl I03BOJIsIE 3a6e31eUnTn
HeoOXiaHuit piBernb Gesrekn. OCHOBOIO METOLY CUHTE3Y iH(OpPMAaIiHHO-aHATI THYHOT CUCTEMU OLIHIOBAHHS PiBHS 3aXUCTY KaHaJIiB nepeaadi
indopMmariii € piBHSHHS acOIiaTUBHOTO 3B’SI3KYy Mi’K KOHTPOJBHUMH o3Hakamu. HasBHICTh 3B'A3Ky MiXk KOHTPOJIBHIMH O3HAKAMU CBiTYNTH
PO HAsBHICTH KaHAIB BUTOKY iH(popMaii. Ile 06yMOBIEHO BTPATOK XapaKTEPUCTUKK (HAMPHUKJIAA, HAIPYTH ab0 MOTYKHOCTI CUTHAILY)
KOPHUCHOTO iH(hOPMAIiiTHOTO TOTOKY 32 PaXyHOK TIepepo3MOoJIiy JaHuX MpH Hepejiadi. Burparr Bi 3acTocyBantst OTPUMAHUX Pe3YJIBTATiB 3a-
JIeSKUTD BiJl KIIbKOCTI BUSABJICHUX i, BIIOBIZHO, 3aKPUTHX KaHaliB BUTOKY indopmaiiii. Peasizaitis 3arrpornonoBaHoro MeToy 103BOJISIE aBTO-
MaTH3yBaTH MPOIIEC TIONIYKY BUTOKY JaHUX KaHajax nepenadi. HaBeneni pesyisrati QOCHiDKEHHST MOKYTh OYTU KOPUCHUMU TIPU PO3POOIILi
TIPOTPaMHOTO 3a6e3MMeYeH s VIS eKCIIEPTHIX CUCTEM TIPUITHSTTS pilllenb Ha 0CHOBI (hopMyBamnst 6a3 3HaHb PO 3B’SI30K Mi’K KOHTPOJIbHUMU
o3HaKaMu. BIpoBa/KeHHsT OTPUMAHKX Pe3yJIbTaTiB 03BOJIUTD MiABUIUTH HA/IIHICTD 1 3aXUIIeHICTh KaHaAIiB Hepeaadi inopmartii.

Kmouogi cioBa: BuTik indopmaiiii, indopmariiinmii kanas, indopMariitHo-BIMipIoBaIbHa CHCTEMA, 3aXUCT iHdopMalii, Moiesib 3arpo3.
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YAOCKOHAJIEHHA METOAY BUABJIEHHA MAJIOIIOMITHUX ITOBITPAHMX OB’E€EKTIB MEPEJKEIO /IBOX
MAJIOTABAPUTHUX PAZIAPIB ITPU JEIEHTPAJII30BAHII OBPOBIII IHDOPMAIIIL (c. 44-52)

I'. B. Xyznos, A. A. 3Bonko, O. O. Koctups, M. 0. Mupowniok, /I. B. Banmnucekwuii, 0. C. Cotomonenko, A. B. Ipxa, €. €. lynap,
K. I. Cuitkos, A. M. IToxingyk

OOG’eKTOM JIOCTIKEHHST € TIPOIeC BUSBJICHHS MAJIOIOMITHUX TIOBITPAHUX OO'€KTIB MEpEKe [IBOX MajorabapuTHUX pajapis 3
JeTleHTpasizoBanoo 06po6koio curaasiB. OCHOBHA riloTe3a A0C/IIKEHHS TOJISITAIa B TOMY, 1110 00 €/[HAHHSI IBOX MAJIOTabapUTHUX PagapiB y
MepEesKy JI03BOJINTD MiABUIMTH SKiCTh BUABJIEHHS MAJOTIOMITHUX MOBITPSHNX 00 €KTIB 3 IEIIEHTPaTi30BaHOI0 06POOKOIO CUTHAIB.

ViockoHaIEHUI METO/T BUSIBJIEHHS MATIOIOMITHOTO IIOBITPSIHOTO 00’ €KTY MEPEIKEIO IBOX MAJIOTA0APUTHUX PAJAPiB IPH ACIEHTPAII30BaHIit
00po0Iti, Ha BiAMIHY Bijl BioMuX, Tiepeabdavac:

— KOXKEH pajiap BUIIPOMIHIOE CBill 30H/[yBaJIbHUI CUTHAT;

— KOJKeH Pajiap MpUIilMa€e TiJIbKYU CBili CUTHAI;

— y3ro/pkena Ginbrpalii B IpUiMaIbHIN clCTeMi KOKHOTO Pajiapy CBOTO CUTHAIY;

— KBa/IpaTHYHE JIETEKTYBAaHH: B KOKHOMY pa/iapi CBOTO CHTHAILY;

— 3HAXOKEHHS CyMHU TIPO/IETEKTOBAHNX CUTHAJIIB B KOKHOMY pajiapi Ha BUXO/Ii CBOTO Y3TO/KEHOTO (DiIbTPY;

— IOTIEPE/IHE BUSIBICHHS CUTHAILY IPOBOINTHCS KOSKHIM Pa/IaPOM OKPEMO;

— B KOJKHOMY eJieMeHTi [[aJII)HOCTi IIPOBOJIUTHCA HOpiBHﬂHHﬂ CUT'HaJTy 3 ITIOPOrOBUM piBHeM;




— IIPU TIePEeBUIIEHHI TTOPOTOBOTO PIiBHSI B €JIEMEHTI JAJbHOCTI, TAKOMY €JIEMEHTY JATbHOCTI TPUCBOIOETHCS 3HAYEHHS OJMHHUIL, B
MIPOTUBHOMY BUIIA/IKy — HYJIb;

— MOCJTiZIOBHICTh OTPUMAHIX TAKNM YHHOM HYJIiB Ta OANHUIb B KOKHOMY Pajiapy MepesKi lepela€Thest 10 MEHTPaTbHOTO MYHKTY 06POOKH;

— B I[EHTPAIbHOMY MYHKTY OOPOOKU TIPUIMAETHCS PIlIEHHS PO HASBHICTH a0 BiACYTHICTH MAJONOMITHOTO MOBITPSIHOTO 00'€KTA Y
ejileMenTi panbHocTi. Take pilleHHs1 IPUIHMAETbCs 3a pesyJibraTaMu CyMiCHOT 06pOOKK JABIIKOBHUX TIOCIIZOBHOCTEMH, 110 HOCTYIIAIOTH Bij
panapis, 110 kpurepiio <k 3 m».

BeranossieHo, 110 pU BUABAEHH] MAJIOMOMITHOTO TIOBITPSAHOTO 00’ €KTa Mepeskero BOX MajiorabapiuTHIX pajiapiB MpH JeleHTpatizoBaHiil
06pobr1ti irdopmariii 3a6e3meTy€eThest BIIE 3HAYEHHsT YMOBHOI IMOBIPHOCTI TTPABUJIBHOTO BUSIBJIEHHS B cepenboMy Ha (19-26) %.

K040Bi cioBa: MmasiorabapuTHUil pajiap, BUSBJIEHHsI OBITPSIHOTO 00'€KTY, eIIeHTpaIi30BaHa 00poOKa, yMOBHA IMOBIPHICTb TPABUIBLHOTO

BUABJIEHHA.
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VIOCKOHAJIEHHS CUCTEM KEPYBAHHS HASEMHUMU IPUCTPOSIMU OPICHTAIIIT HA COHIIE (c. 53-62)

B. II. Isanuupkuii, P. O. Meuiko, I. I. Yuuypa, M. M. PsiGomyk, C. B. TioTIOHHHKOB

YrockoHaNeHO cucTeMy KepyBaHHsS HA3eMHUMH JIBOBICHUMMU ITPUCTPOsiMu opienTalil Ha CoHlle i3 MBUAKOAIIOUNM aJITOPUTMOM poboTu
MIKPOKOHTpOJIEpiB. Y cHcTeMy BBeJeHO FeOMarHiTHHIT JaTYNK 7T Ti/BUIEHHS Ha/[iiTHOCTI KOHTPOJIIO 32 TO3UI[IOHYBaHHS COHSIYHNX eJie-
MEHTIB. Y OCHOBY QJITOPUTMY MOKJIAJICHO CIIPOIIEHY acTpoHoMiuHO-Teorpadiuny mozess pyxy Conist o HebecHiii cepi. Crictema KepyBaHHs
ABTOMATUYHO BiJICJIIKOBYE TPAEKTOPii0 pyxy COHIIS Ta PO3PAXOBYE HOr0 KYTOBI KOOPAMHATH /7SI TEKYIOr0 MOMEHTY Yacy B Oyb-sKuil TeHb
POKY i /1s1 Oy ib-sIKOT TOUKM 3eMHOT KyJ1i. OTpuMaHi piBHSIHHSI CIIPOIIEHOT MaTeMaTHYHOI MOJIETI IPUATHI /TSI PO3PaXyHKiBKYTiBOpi€HTaIli
na CoHIle B peaJibHOMY 4Yaci Ha 8-Mu GiTHUX MIKPOKOHTPOJIEPAX 3 HU3bKOK OOUUCIIOBAIBHOW TOTYKHICTIO. JOCTIUKEHHST CHCTEMU Kepy-
BamHs Ha MikpokoHTposepi AVR-328 nokasau, 1o il BUKOPHCTAHHS [JIs ABOBICHUX cHCTEMax opieHTallii 3abe3ieuye BUCOKY CTabiibHiCTh
Ta HafiiHicTh mporecy GyHKIioHyBaHHs TpekepiB. TexHiuHi mapamerpu MikpokonTposiepiB AVR-328 y Bumajxy 3acTocyBaHHsI CTBOPEHOTO
anropuTMy 3abe3MedyioTh BUKOHAHHST CHCTEMOIO KEPYBAHHS OIHOTO KPOKY TlepeopieHTarlil 3a mpoMiKoK vacy, Menmuii 2 ¢. Ile 3abesneuye
MiHIMAJIBHUIT TeXHIYHUIT TIepiojl Mpolecy mepeopieHTallii MexanisMamMu Tpekepa 6isist 5 ¢. Bizxuienns po3paxoBaHoro KyTta opieHTaiiii Bijx
TOYHOTO 3HAYEHHS He MepeBUILYIOTh 3°, IO Bi/NIOBI/IA€ BiJIHOCHI noxuobIi peecTpallii iIHTeHCUBHOCTI COHAYHOTO BUITPOMIHIOBAHHS, MEH-
it 0,3 %. Harmcama 3a CIipormeHM aropuTMOM TIPorpamMa MiKpOKOHTpoJTepa 3aitMae 6isist 65 % itoro mam’siti. ToMy BUKOPHCTAHHS alTOPUT-
MY BUBLIBHSIE PECYPCH MIKPOKOHTpOJIepiB AVR-328 1714 BUKOHAHHS TOIATKOBUX Omepailiii 3 00poOKN JaHWX Ta aBTOMATUYHOTO KePYBaHHS
PIBHUMU JI0JIATKOBUMU TIPUCTPOSIMH, TIOB’SI3aHUMU 13 T1potiecoM opieHTarii Ha CoHlle. Y BUIAKY COHSIUHOI EHEPIETUKI AITOPUTM 3a0e31edye
BUKOPHCTAHHS 617151 98 % MOTYKHOCTI COHSTIHOTO BUITPOMIHIOBAHHSI.

Kmoyosi cioBa: acrpoHoMigHO-TeorpadiyHa Mo/e/Ib COHSYHOI Opi€HTalli], aBTOMATHYHI HazeMHi Tpekepu, aroput™ opienTaitii Ha CoHre.



