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The relevance of the topic, in particular, if to take one of the
information flows, whether it is the action of a human factor or a
specific object, then it is true that special processing of the machine
learning language and automatic information output significantly
optimize human life. With the help of neural networks and their
chest radiography is one of the most accessible radiological studies
for screening and diagnosis of many lung diseases a special machine
learning language is to study the flow of information about it and the
same object in real time using neural networks.

The article describes the terminology of the problem of X-ray
recognition using machine learning methods and algorithms, ex-
amines the relevance of the problem, and analyzes the current state
of the problem in the field of X-ray recognition. The aspects of the
problem being solved, identified during the analysis, in the form of
solved problems, approaches, methods, information technologies
used, tools and software solutions to the problem are noted

The paper is devoted to the description of a modified method of
fuzzy clustering of halftone images, which at each iteration performs
a dynamic transformation of the source data based on a singular
decomposition with automatic selection of the most significant col-
umns of the matrix of left singular vectors. The results of experimen-
tal studies were obtained by processing X-ray images.

As aresult of testing a neural network model, in the output layer
of which a sigmoidal activation function was used to activate neu-
rons, and an algorithm was used as an optimization method, the best
values of accuracy and completeness were obtained: accuracy — 94.2
During testing, the neural network showed an accuracy of pneumo-
nia recognition equal to 94,27 %.
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networks, pattern recognition, medical image processing, artificial
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Increasing image contrast is very important for the visual
analysis of X-ray images. To improve the contrast of medical images,
various contrast enhancement methods are used, such as histogram
equalization and histogram modifications, gamma correction, etc.
The paper explores adaptive methods for enhancing the contrast of
digital X-ray images. Research was carried out on 1000 images from
the open Kaggle database. Combinations of sequential application
of several methods for enhancing image contrast were evaluated.
Experiments using gamma image correction allowed us to select
ranges of input and output parameters of the brightness conversion
function. To obtain a better result, before performing gamma correc-
tion, it is proposed to use the method of equalizing the histogram of
an X-ray image. Possibilities of adaptive image histogram equaliza-

tion are explored. The performed experiments allow us to propose an
improved version of increasing the contrast of X-ray images. Com-
bining the adaptive histogram equalization algorithm with contrast
clipping has a visually noticeable effect of improving the contrast of
X-ray images. Contrast improvement is supported by objective NIQE
and BRISQUE quantifications that do not require reference images. A
feature of this work is the use of objective non-reference assessments to
determine the quality of images. The performed experiments indicate
that the NIQE score correlates better with the visual assessment of im-
age contrast changes. As a result of the experiments, recommendations
were proposed for choosing the parameters of the gamma correction
and adaptive histogram equalization methods, which make it possible to
enhance the contrast without the intensification of noise in the image.

Keywords: digital X-ray image, image quality evaluation, image
enhancement, contrast enhancement.
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The paper presents the results of the development of information
technology for the interaction of the learning management system
with the state information systems of the Republic of Kazakhstan
in the field of higher education. Integration with these systems is
based on the integration gateway, which is part of the educational
portal of the East Kazakhstan Technical University named after

D. Serikbayev. Approaches to organizing data exchange with external
information systems were analyzed and described, and mechanisms for
integrating the national database of the Republic of Kazakhstan with
a unified higher education management system were identified. The
created integration gateway within the framework of the educational
portal interacts with the information systems using the technology of
transferring a representative state, data transfer is carried out in text
format. The implemented gateway allows you to receive the necessary
data from the database of the educational portal, generate data packets
for transmission, connect to an external system and transfer data. To
evaluate the efficiency of the gateway, computational experiments were
carried out in which data of various volumes were transferred through
the created gateway to state information systems and the time of their
transmission was recorded. Based on the obtained data, the dependenc-
es of the transmission time on the amount of transmitted data for each
information system with which interaction is carried out were obtained
and their graphical display was built. According to the results of the
experiments, it was shown that the transmission time has a polynomial
dependence on the amount of data, which makes it possible to interact
with the indicated information systems in real time.

Keywords: integration gateway, learning management system,
integration service, representative transfer technology.
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This paper focuses on aerospace image analysis methods. Aero-
space images are considered for the study of agricultural crops of
northern Kazakhstan belonging to the A.I. Barayev Research and
Production Center for Grain Farming. The main goal of the research
is the development and implementation of algorithms that make
it possible to detect and highlight on aerospace images the factors
that negatively affect the growth of crops over the growing seasons.
To resolve the problem, the spectral brightness coefficient (SBC),
NDVI, clustering, orthogonal transformations are used. Special at-
tention was paid to the development of software tools for selecting
characteristics that describe texture differences to segment texture
regions into sub-regions. That is, the issue of the applicability of sets
of textural features and orthogonal transformations for the analysis
of experimental data to identify characteristic areas on aerospace
images that can be associated with weeds, pests, etc. in the future
was investigated. The questions of signal image processing remain
the focus of attention of different specialists. The images act both as
aresult and as a research object in physics, astronautics, meteorology,
forensic medicine and many other areas of science and technology.
Furthermore, image processing systems are currently being used to
resolve many applied problems.

A program has been implemented in the MATLAB environ-
ment that allows performing spectral transformations of six types:
1) cosine; 2) Hadamard of order 2" 3) Hadamard of order n=p+1,
p=3 (mod4); 4) Haar; 5) slant; 6) Daubechies 4.

Analysis of the data obtained revealed the features of changes in
the reflectivity of cultivated crops and weeds in certain periods of
the growing season. The data obtained are of great importance for
the validation of remote space observations using aerospace images.

Keywords: image processing, acrospace images, NDVI, SBC,
orthogonal transformations, conceptual model.
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Precision Agriculture which includes the implementation of
smart farms is gradually becoming commonplace in our present
world. The Internet of Things (IoT) and also Analytics techniques
are useful tools for the actualization of smart farms as they allow
for information dissemination to rural farmers and also serve as a
platform for monitoring farm activities. When farm activities are
properly monitored, food production is optimized. As the world’s
population grows, there is a greater challenge of the availability of
food. The combination of IoT and data analytics has not been fully
explored for Smart farming especially in developing economies. This
paper proposes a FarmSmart Application using an IoT-based mobile
monitoring system that combines sensors, and data analytics to man-
age irrigation processes and broadcast Agricultural information to
farmers. The FarmSmartApp was implemented on the Intelli] IDE
using C++ and MongoDB.Python and Excel were used for the data
analytics. The effectiveness of the proposed system is examined on a
real-world dataset harvested from the mounted sensors. Also an ini-
tial evaluation of the system is done by stakeholders. Simple Analysis
of Variance of light, moisture and temperature led to the rejection of
the null hypothesis of no significance difference in mean effect among
the variables since fcalc is greater than ferit justified by p value less
than 0.05. On the system evaluation, 97 % of the examined stake-
holders agreed that the system delivered on the agreed functionality.
The system therefore has the capacity to provide farmers with useful
Agricultural information to guide irrigation procedures and Agricul-
tural decision making.

Keywords: smart farming, internet of things, irrigation, infor-
mation broadcasting, and data ingestion.
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The necessity of keeping in working condition the sources
of traditional electricity generation for dispatching the supply of
electricity from the capacities of «green» electricity generation has
been realized. Potentially, one of these sources may be nuclear power
plants. An obstacle to their use as a participant in dispatching is the
impossibility of maneuvering with power in a wide range. One of the
reasons for limiting the range is the complexity of automatic com-
pensation for the reactivity of the xenon oscillation reactor.

Existing physical and mathematical models for calculating the
parameters of processes in the reactor due to changes in its power be-
cause of its complexity cannot be used in operational automatic con-
trol systems. The task of constructing an approximation linear model
of processes in the reactor in the form of a transfer function is set.

To build an approximation model, the inverse problem is solved.
The desired model is based on the condition of coincidence at some
time interval of the results of solving it with the results of a detailed
physical-mathematical model. To this end, a number of sequential
actions are performed, including approximation of the results of the
expanded physical-mathematical model using a series, the applica-
tion of the Laplace transformation to this series, as well as Pade ap-
proximation obtained in the space of the images of the series.

The method of control was proposed and an automatic control
system (ACS) for energy production of nuclear power plant has been
synthesized. To this end, the management system was integrated with
the approximation model of the active zone, which provided the possi-
bility for adjusting the quantitative degree of stability of the active zone.

ACS consists of three control circuits. Such a structure has made
it possible to compensate for the xenon oscillations that occur.

Additionally, ACS reduces the movement of adjusting rods in
the active zone, which reduces local power surges in nuclear fuel and
leads to an increase in its durability.

Keywords: power maneuvering, Pade approximation, approxi-
mation model, xenon oscillations, reactivity.
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The object of this study is underground gas storage facili-
ties (UGSF) as part of the gas transmission system (GTS), in the
process of joint operation of which a significant synergistic effect
is achieved. The problem under consideration is to ensure the joint
effective operation of the integrated UGSF and GTS complex as a
single thermal-hydraulic one.

A method of daily calculation of the maximum productivity of
underground gas storage facilities has been devised. The optimization
potential of UGSF operating modes has been studied. It is shown
to range within 11-20 %. The problems of planning the operation of
UGSF have been stated and solved both under gas pumping modes
and gas withdrawal modes. An algorithm for planning gas withdrawal
modes at intervals of peak-free UGSF operation been developed. The
achieved computational complexity of problem-solving algorithms is
in the range of 2-10 seconds. The problem of combining simultaneous
operation of UGSF under an optimal mode for fuel gas and ensuring
the necessary peak operation of UGSF at projected time intervals has
also been considered. The joint UGSF performance was calculated at
the projected time intervals according to the established criteria. At
the same time, thermal-hydraulic coordination of UGSF operating
modes with the operation of the GTS main gas pipeline system with
which they are integrated was ensured.

The problem was solved as a result of the implementation of a
universal approach to the construction of functional models of com-
plex systems — a single information support, the representation of the
structure of the system in terms of graphs, the statement of proper
mathematical problems, the development of methods for guaranteed
convergence of systems with different mathematical representa-
tions of equations, the development of computational algorithms for
combinatorial optimization of minimum complexity processes with
discrete and irregular influences on their behavior.

Keywords: underground gas storage facility, mathematical sup-
port. optimal planning, optimization methods.
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3ACTOCYBAHHSA MATEMATUYHUX METOAIB I AJITOPUTMIB MAIIMHHOI'O HABYAHHA JIJIS1
KJIACU®IKAII PEHTTEHIBCbKUX 30BPAKEHD (c. 6-17)

Ainur Shekerbek, Sandugash Serikbayeva, Murat Tulenbayev, Galitdin Bakanov, Svetlana Beglerova, Anastassiya Makovetskaya

AKTyaJIbHICTH TEMHU, 30KPEMA, SIKIIO B3SATH OMH i3 iHDOPMAIITHUX OTOKIB, Y1 TO st JTIOACHKOro (hakTopa ui KOHKPETHOTO 00)EKTa, TO
MpaBIMBUM cTa€ (haKT, MO CleliaibHa 00podKa MOBU MAIIMHHOTO HABYAHHS Ta aBTOMATHYHE BUBEIEHHS iH(OPMAIli 3HAYHO ONTUMIZYIOTh
JIIOJICBKE JKUTTSL. 3 JIOIIOMOTOI0O HEHPOHHUX Mepesk Ta iX peHTreHorpadii opraHiB rpyiHOi KJIiTKH — OJIHOTO 3 HAIIOCTYIIHIMINX PEHTIEHO-
JIOTIYHUX JIOCTI/UKEHb /Is1 CKPUHIHTY Ta IarHOCTUKM 0ararhOX 3aXBOPIOBAHb JIET€Hb — CIElialbHa MOBA MANIMHHOTO HABYAHHS 03BOJISE
BUBYATH MOTOKK iH(OpPMAIlii 1po HHOTO i TOI camMuii 06’ €KT Y peskUMi PeaybHOTO Yacy 3a J0MOMOTr0I0 HEHPOHHUX MEPeK. .

V crarTi onucano TepMiHOJIOTI0 TPOGaeMU PO3ITi3HABAHHS PEHTTEHIBCHKIX 3HIMKIB 3 BUKOPUCTAHHIM METO/IB Ta JITOPUTMIB MalllHH-
HOTO HaBYAHHS, PO3TJISTHYTO aKTYaJIbHICTh MPOGIEMH, a TAKOXK MPOAHAII30BAHO CYYacHHil CTaH MPoOJIeMU B Taly3i PO3Mi3HABAHHS PEHTTe-
HIBChKUX 3HIMKIB. HarosomyoTsest aciiekTu po3s’si3yBaHOl npobemMu, BUABJICH] B XO/1 aHaJIi3y, y BUIJIsI/Ii PO3B’sI3yBAHUX 3aB/aHb, ITXO/IB,
METO/IB, IO BUKOPUCTOBYIOTHCST iHMDOPMAIiHHUX TeXHOJIOTIii, IHCTPYMEHTIB Ta POrpaMHUX PillleHb MPOOJIEM.

CraTTs NpucBsYeHa Omucy MOIM(IKOBAHOTO METOY HEUITKOI KJIAaCTepU3allii HarmBTOHOBUX 300pakeHb, 110 Ha KOKHiiT iTepallii BUKOHYE
JMHAMIYHe TePETBOPEHHST BUXIIHUX JAHNX HA OCHOBI CHHTYJISIPHOI IEKOMITO3HII] 3 aBTOMATHYHUM BU/IJIEHHSM HAWO1TBIIT 3HAYHNX CTOBIIIB
MaTPHUIIi JIIBUX CUHTYJISIPHUX BEKTOPIB. Pe3y/IbraTii eKCepUuMEHTATbHUX TOCTI/KeHb OYI0 OTPUMAHO HMIJISIXOM 00POOKU PEHTTEHIBCHKUX 30-
OpaKeHb.

B pesyabrarti TecTyBaHHsS MOJei HePOHHOI Mepeski, Y BUXiZIHOMY LIapi KO Il akTUBALil HeIIpOHIB BUKOPUCTOBYBAIACs CUTMOiTa/IbHA
(yHKIIiS akTHBAIliT, @ IK METOJI ONITUMIBaIlii — anropuT™, OyJIi OTpUMaHi HAWKpallli 3HaYeHHsI TOYHOCTI Ta MOBHOTH: ToYHicTh — 94,2, TTi yac
TECTYBAHHsI HefipOMepesKa IoKasaa TOUHICTh PO3Ii3HABAHHST ITHEBMOHI, 1110 opiBHIOE 94,27 %.

KinouoBi ciroBa: MaTeMaTH4Hi METO/IM, MAIITMHHE HaBYaHHS, HEHPOHHI Mepeski, posiizHaBars 06pasiB, 06poOKa MeMYHIX 300pasKeHb,
TYYHUI THTEIeKT.
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PO3POBKA METOAUKU NNIJIBUITEHHA KOHTPACTHOCTI PEHTTEHIBCbKHX 3OBPAYKEHD IIIJIAXOM
MOETHAHHSA CLAHE I TAMMA-KOPEKIIIT (c. 18-29)

Gulmira Omarova, Zhangeldi Aitkozha, Zhanna Sadirmekova, Gulkiz Zhidekulova, Dinara Kazimova, Raikhan Muratkhan,
Aliya Takuadina, Damesh Abdykeshova

ITiABUIIEHHS KOHTPACTHOCTI 300paskeHb Ma€ BeJMKe 3HAYCHHS JJIs BI3yaJlbHOTO aHAJI3y PEHTTEHIBChKUX 300paskeHb. JIJist MiBUIIEHHS
KOHTPACTHOCTI MENYHUX 300pa:keHb BUKOPUCTOBYIOTCS Pi3Hi METON 361IbIIEHHSI KOHTPACTHOCTI, TaKi sIK BUPIBHIOBAHHsI Ta 3MiHa ricTorpa-
MM, TAaMMa-KOPEKITist TOI0. Y POOOTI ZOCTIKYIOThCS aIallTHBHI METO/H T/IBUIEHHST KOHTPACTHOCTI U(MPOBUX PEHTTEHIBCHKIUX 300PaKEHb.
JTlocaimkenus npoBoauirics wa 1000 300paskens 3 Bigkpurtoi 6asu gannx Kaggle. OninoBaimcs koMOiHaIiT MOCTIIOBHOTO 3aCTOCYBAHHS
JIEKIJIBKOX METO/IB IiABUINEHHSA KOHTPACTHOCTI 300paeHb. EKCIEPUMEHTH 3 BUKOPUCTAHHAM TaMMa-KOPEKIlii 306pakeHb T03BOIMIN 00-
paTH iana3oHy BXi[IHUX Ta BUXIIHUX MapaMeTpiB GYHKILI MepeTBOPEHHs SICKPABOCTi. [y OTpIMaHHs KPaIioro pe3yJsbTaTy Tepes BIKO-
HAHHSIM TaMMa-KOPEKIIi IIPOMOHYEThCsT BUKOPUCTOBYBATU METO/I BUPIBHIOBAHHS IiCTOrPaMK PEHTIEHIBCHKOTO 300paskeHHs. JLOCIKYIOThCS
MOSKJIFIBOCTI a/IAIITHBHOTO BUPIBHIOBAHHSI ricTorpamut 306paskerst. [IpoBesiei eKCIIePIMEHTH T03BOJISIIOTH 3aIPOTIOHYBATH BIOCKOHATIEHII
METO/l IiJIBUIIEHHSA KOHTPACTHOCTI PEHTTeHIBCHbKUX 300pakeHb. [ToeHaH s aJIropuT™My afallTUBHOIO BUPIBHIOBAHHA TicTOrpamMu 3 Bizci-
KaHHsSM KOHTPACTY MA€ Bi3yaJbHO MOMITHUN e(heKT MOJIMIIeHHsT KOHTPACTHOCTI PEHTIeHIBChbKUX 300pakeHb. [TiIBUIIEHHS] KOHTPACTHOCTI
miaTpuMyeThest 00’ ekTuBHUMU Kinbkicnumu orfinkamu NIQE ta BRISQUE, ski te notpe6yioTsh etanonnux 300paskerb. OcobnuBicTio Janoi
poGOTH € BUKOPUCTaHHST 06’ €KTUBHUX HEETATIOHHWX OIIHOK /17T BU3HAYEHHS SKOCTI 300pakeHb. [IpoBe/ieHi eKCIIEPUMEHTH TTOKa3yIOTh, 10
omirka NIQE kpaiie KOpesioe 3 BidyaJbHOIO OIIHKOIO 3MiH KOHTPACTHOCTI 300pakeHb. B pesysibrari ekcriepuMeHTiB Oysiu 3alipoIIOHOBaHi
peKoMeHail o0 BUGOPY MapaMeTpiB METO/IiB raMMa-KOPEKIIl Ta afanTHBHOTO BUPIBHIOBAHHS IiCTOrPAMH, 10 J03BOJISIOTH MiABUIIUTH
KOHTPACTHICTh 6€3 MOCHIeHHS IYMiB Ha 300pakeHHi.

Kinouosi cioBa: udpose peHTreHiBebKe 300pakeH s, OI[iHKa SKOCTI 300pasKeHHs, TTOJIMIIeH A 300pasKeHHs, TiABUIIEHHA KOHTPACT-
HOCTI.
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PO3POBKA TA OIIIHKA EOEKTUBHOCTI IHTETPAIIITHOTO HLJIIO3Y JIJII B3AEMO/IIi CUCTEMU
YIIPABJIIHHA HABYAHHAM 13 3OBHIITHIMI CUCTEMAMUM TA CJIY/KBAMU JEPKABHUX
IHO®OPMAIINHUX CUCTEM (c. 30-38)

Yevgeniy Fedkin, Saule Kumargazhanova, Natalya Denissova, Saule Smailova, Saule Rakhmetullina, Lazzat Kakisheva, Iurii Krak

¥V poboti npezcTasieni pesysbrati po3poOku iHbOPMAIiiiHOT TeXHOJIOTI B3aEMOJIIT CHCTEeMH YIPABJIIHHSI HABYAHHSAM 3 JIEPKaBHUMU
indopmariiiinumu cucremamu Pecriy6iniku Kasaxcran y cdepi Bumol ocsitu. IHTerpamisi 3 gaHuMu cucTeMaMiu 3J[HCHIOETBCST Ha OCHO-



Bi iHTerpaniiiHoro w03y, 1Mo BXOAUTH 10 OCBITHBOrO moprany Cxinxo-KasaxcraHnchkoro texuiunoro yHisepcurery imeni JI. Cepikbaesa.
[TpoanasiizoBaHo Ta OMUCAHO TAXOAN 0 OpraHizallii oOMiHy AaHUME i3 30BHINTHIMK iH(bOPMAIIHHUMU CHCTEMaMK, BU3HAYEHO MeXaHi3Mu
inTerpaii HalioHanbHOI Ga3u JaHUX Pecny6uikn Kazaxcran 3 €MHOI0 CHCTEMOIO YIIPABJIiHHSA BUIOIO OCBiTOW0. CTBOpEHUH iHTerpariiHuit
IIJII03 B PAMKaX OCBITHBOTO TTOPTAJTY B3a€EMOJIIE 3 iH(OPMAIIITHNMI CHCTEMaMH 32 TEXHOJIOTIETO Iepe/iadi perpe3eHTaTHBHOTO CTaHy, liepeada
JaHWX 3/IHCHIOETHCS Y TeKeTOBOMY (hopmarti. PeasrizoBanuii 111103 103B0JIsIE OTPUMYBATH HEOOXi/HI faHi 3 6a3u JaHUX OCBITHBOTO [opTaly,
(opmyBaTH TTaKeTH AaHUX JUIS TIepe/iadi, MAKI0YaTiCs 0 30BHINIHBOI CUCTeMHU Ta nepeiaBaty gami. s ominku eekTuBHOCTI po6OTH
w03y GyJiu mpoBeieH] 0GUNCII0BAbHI eKCIIEPUMEHTH, B XO/Ii IKUX [aHi PI3HOrO 00CATY MepeIaBaIucs Yepes CTBOPEHNH MITI03 Y IePKaBHi
indopmartiiini cucremu Ta hikcyBaBest yac ixHboi nepegadi. Ha ocHOBI oTpuManux ganux OyJ oTpUMaHi 3aJIesKHOCTI yacy Tepeaadi Bijg 06-
cATy Tepelanix JaHuX A/ KOKHOI iHhopMaliiiHoi cucTeMu, 3 K010 31iICHIOETbCST B3aEMOis, Ta T0OY10BaHO IXHE rpadiute BioOpaskeHHsl.
3a pesysbrataMu eKCIIEPUMEHTIB MTOKA3aHo, M0 Yac Mepeiadi Mae moJiHOMIaMbHY 3aJIeKHICTD Bi/l 00CATY JaHWX, IO J03BOJISIE B3AEMO/IISATH
i3 3a3HaUeHUMU i1H(MOPMALIHHUMI CUCTEMAMU B PEKUMi PEATbHOTO Yacy.

Kmo4oBi croBa: iHTerpariiinumil murio3, CucTeMa YIPaBIiHHS HABYAHHSIM, CJIy)KOa IHTerpariii, TEXHOJIOTIs Mepeadi Perpe3eHTaTHBHOTO
CTaHy.
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BUSABJIEHHI ®AKTOPIB, 1[0 MAIOTh HETATUBHUIA BIIJIMB HA 3POCTAHHS CIIbCbKOTOCIIOJAPChKUX
KYJAbTYP METOJAMU OPTOTOHAJIbHUX ITEPETBOPEHD (c. 39-47)

Moldir Yessenova, Gulzira Abdikerimova, Aknur Adilova, Akbota Yerzhanova, Nurbol Kakabayev, Talgatbek Ayazbaev,
Zeinigul Sattybaeva, Tleugaisha Ospanova

Po6ora npucBsiueHa METOaM aHaIi3y aePOKOCMIYHUX 3HIMKIB. PO3IJISHYTO a¢POKOCMIUHI 3HIMKH /I BUBYECHHSI CLITbCHKOTOCIIOAAP-
cokux Kyasryp [liBaiunoro Kazaxcrany, o #anexars HaykoBo-BUpoOHHYOMY HIEHTPY 3epHOBOTO rocrnogapersa im. A. I. Bapaesa. Ocno-
BHOIO METOIO JIOCIIZKEHHS € Po3po0Ka Ta peasizailis aIrTOPUTMIB, 1110 03BOJIAIOTH BUSBJIATH Ta BU/LIATH Ha aePOKOCMIUHUX 3HIMKaxX (hak-
TOPH, IO MAIOTh HETAaTUBHUI BIJIMB Ha 3POCTAHHS CITbCHKOTOCTIOAPCHKIX KYJIBTYP TPOTATOM BereTaiiiinoro mepiofy. /lus Bupimenns
3aa4i BUKOPUCTOBYIOThCS KoedilieHT crekrpanbioi sckpasocti (KC), HBIP, knacrepusaiisi, oproronanbhi nepersopenus. OcobmuBy
yBary npuiJieHo po3po0ili IporpaMHmX 3aco0iB ISl BiAGOPY XapaKTEPUCTHUK, 10 OMUCYIOTh TEKCTYPHI BIZAIMIHHOCTI IS cerMeHTaIlil TeK-
cTypHux obsacreii Ha migo6aacti. To6TO KOCHIAKYBATIOCS MUTAHHS O[O0 3aCTOCOBHOCTI HAGOPIB TEKCTYPHUX O3HAK Ta OPTOTOHAIBHUX Iie-
PETBOPEHD TIPU aHai31 eKCTIEPUMEHTATBHIX TaHWX 15T BUSBJIECHHST HA 6POKOCMIYHIX 3HIMKAX XapaKTePHUX JIISAHOK, SIKi B MAHOyTHBOMY
MOXKYTb OyTH TIOB’s13aHi 3 Oyp’stHaMu, IKigHUKaMU Tomio. [TutanHst 06poOKU 300pakeHb CUTHAIB 3aJIMIIAIOTHCS Y [EHTPI yBaru PisHUX
(haxiBiiB. 306pasKeHHS BUCTYTAIOTH B SIKOCTI SIK PE3yJIbTary, Tak i 06’eKTa A0CipKeHHst B (hi3uIl, acTPOHABTHIL, METEOPOJIOTii, CyI0Bii
MeUIMHI Ta 6araTbox iHmUX 061acTsAX Hayku i TexHikm. Kpim Toro, cucremu 06poOKy 306paskeHb B TaHUH 4ac BUKOPUCTOBYIOTHCS JIJISt
BUpileHHs 6AraThOX NPUKIATHNX 3a/1a4.

Y cepenosuri MATLAB pearnizoBana mporpama, 1o I03BOJISIE BUKOHYBATH CIEKTPAJIbHI MEPETBOPEHHs MIeCTH THMIB: 1) KocuHycHe;
2) Apamapa 2" nopsizky; 3) Azamapa n=p+1 nopsaxy, p=3 (mod4); 4) Xaapa; 5) noxuie; 6) lobeu 4.

AHaJliz OTpUMaHKX JTaHKX J03BOJIMB BUSBUTH OCOOJIMBOCTI 3MiHM BitOMBHOI 3/IaTHOCTI CI/IbCHKOTOCTIOAAPCHKUX KYJIBTYD Ta Oyp siHiB y
neBHi 1epio/u Bererattii. OTpruMaHi JaHi MAIOTh BeJIMKe 3HAUEHHST /IS TIATBEP/IKEHHS Pe3yJIbTaTiB MCTAHIIITHUX KOCMIYHHX CIIOCTEPEsKeHb
32 aePOKOCMIYHIMU 3HIMKAML.

Kimo4osi cinoBa: 06po6ka 306paskeHpb, aepokocmiuni suimku, HBIP, KCSI, opToroHasbHi epeTBOPEHHs, KOHIENTyalbHa MOJIEb.
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BIIPOBA/[’KEHHS PO3YMHOI'O 3EMJIEALIJIA 3 BUKOPUCTAHHAM IHTEPHET-TEXHOJIOTTIA TA
AHAJIITUKHU JIAHUX: TIPOTOTHUII PUCOBOI ®EPMU (c. 48-62)

Idongesit Efaemiode Eteng, Catherine Nyene Ugbe, Samuel Oluseyi Oladimeji

Toune 3emM1epoOCTBO, 1110 BKIIOUAE BUKOPUCTAHHS PO3YMHUX (DepM, OCTYIOBO CTa€ 3BMYaiiium siBuieM y cBiti. Intepuer peueii (IoT),
a TaKOXK METO/U AHAJITUKKA € KOPUCHUMH iHCTPYMEHTaMM [T aKTyasisaiii po3yMHUX (epM, OCKIIIbKM BOHU JO3BOJISIIOTH MOMINPIOBATH
indopmaitiio cepej cinbcbKux hepmepiB, a TAKOXK € MIaTGOPMOIO JIJisi MOHITOPUHTY JisITBHOCTI (hepM. 3a HATIEKHOTO MOHITOPUHTY CiIbCbKO-
TOCTIOIAPCHKOT isIBHOCTI BUPOGHUIITBO TIPOLYKTIB XapuyBaHHs ONTUMIZYEThCSI. Y Mipy 3pOCTaHHS HAaCeJIeHHST CBITY BUHUKAE /et OlabIma
mpobieMa 3 IOCTYMHICTIO MPOAYKTIB XapuyBaHHst. [loennants [HTepHeTY pedeil Ta aHaIi3y JaHUX He GYJIO TIOBHICTIO BUBYEHE JUJISI PO3YM-
HOTO 3eMJIePOOCTBa, OCOOINBO B KpalHAX, 10 PO3BUBAIOTHCA. Y IOMY MOKYMEHTI MPOIMOHYEThCS MOAATOK FarmSmart, 1mo BUKOPUCTOBYE
MOOGLIbHY crcTeMy MOHITOPUHTY Ha ocHOBI 10T, fiKa TMOEAHYE MaTUMKK Ta aHasli3 JaHuX [JIs YIPaBJIIHHA [PoIlecaMy 3POIIEHHs Ta Mepeiadi
cimbebkorocnopapebkoi inopmanii Gepmepam. ITporpama FarmSmartApp Gysa peanizosana B cepenosumii Intelli] IDE 3 Bukopucranusam
C++ 1a MongoDB. [lust ananisy manux BukopucroBysasiucs Python ta Excel. EdektuBHicTh 3anpomnoHoBaHOl cCUCTEMU TIEPEBIPAETLCS Ha
peasbHOMY HaGOPi faHUX, 3i0paHOMY i3 BCTAHOBJIEHUX IaTYMKIiB. 3 iHIIOrO GOKY, 3aI[iKaBJIeHi CTOPOHU TPOBOMISATH MOYATKOBY OIIHKY CUC-
temu. [Ipoctuit anamis aucrepcii cBiTJa, BOJIOTOCTI Ta TeMIepaTypy TPU3BIB /10 BiIXUJIEHHS HYJIbOBOI TITIOTE3U MTPO HECYTTEBY PI3HUINO B
cepeHboMy eeKTi MiK 3MIHHIMM, OCKiIbKY fpo3p Olubiie, HixK fKpuUT, 110 MATBEPKYEThCs 3HadeHHaM P MeHiie 0,05. Ouinooun cucremMn
97 % onuTaHNX 3aIliKaBJeHUX CTOPIH MOTOAMINCS 3 THM, 10 cucTeMa 3abe3leuye y3ro/pkeHi (pyHKIHOHATbHI MOKANBOCTI. TAKUM YHHOM,
cucreMa 3/laTHa Ha/[aBat (pepMepaM KOPHCHY CiJIbCbKOTOCIIOAAPCHKY iH(OPMAIIiio /71T KePiBHUIITBA IIPOIIe/lyPaMU 3POIICHHS Ta IIPUITHATTS
CIZTBCHKOTOCTIOIAPCHKIX PIillI€Hb.

KiouoBi caioBa: posymie 3eMiepoOeTBO, iIHTEPHET pedeii, 3poleH s, TpaHCAsAIiA iHdopMallii Ta Ipuiom JaHuX.
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PO3POBKA CUCTEMU ABTOMATH30BAHOTO YIIPABJITHHS 3MIHOIO EHEPTOBU/ILJIEHHS SIEY 3
KOMIIEHCAIIIEIO BUHUKAIOYNX BHYTPIIIHIX 3BYPIOIOYNX ®AKTOPIB 3A iX AIMPOKCUMAIIITHOIO
MOJIEJLTIO (c. 63-75)

O. I. bpynerkin, K. B. Berios, M. B. Makcumos, B. €. Backaxos, B. B Baraman, B. I. Kpusna

VeBigomieHa HeoOXiHICTh YTPUMaHHS Y MPAIe3faTHOMY CTaHi JUKepes1 TPaAnIiHOT eJIeKTporeHepartii st IuceTdepusaltii mocradanmst
eJIEKTPOEHePrii BiJl OTYKHOCTEeH «3esieHoi» esekTporeHepaltii. [loTeHIliiiHO olHUM 13 TaKuX J/pKepesa MOXKYTb BUCTYIIATH aTOMHI eJIeKTPO-
crantii. [Tepenrkozio1o /71st IX BUKOPUCTAHHS SIK YUYACHUKA JANCTIETYEPU3allil € HEMOKJIMBICTD MAHEBPY MOTYKHICTIO B IITMPOKOMY /Iialia3oHi.
Opnieto 3 mpuurH 0GMEKEHHST Iialla30Hy € CKJIJHICTh aBTOMATHYHOI KOMIIEHCAIlil BIUIMBY PEAKTHBHICTh PEAKTOPA KCEHOHOBUX KOJIMBAHb.

Ienyoui isuko-maremariyni MO I PO3PAXYHKY ITapaMeTpPiB MPOIECiB y PeakTOpi BHACI/IOK 3MIHN OTO MOTYKHOCTI Yepe3 CBOIO
CKJIAHICTD HEe MOKYTb GYTU BUKOPUCTAHI B CUCTEMAX ONEPATUBHOIO aBTOMATIYHOTO yrpaBJinHs. [loctaBieHo 3aBaanHs 06YI0BHI allpoK-
CUMaIIiiiHoI JMiHiifHOI MOZIeTi TPoIeciB y peakTopi y BUTIAAL TTepeilaBanibHOl (PYHKITIT.

Jlst oby10BU anipoKcUMaIliiinoi Mojesi Bupintyerbest obeprena 3agada. [lykana mojesb Oyayerbest 3 yMOBH 30iry Ha JAesIKOMY ya-
COBOMY iHTepBaJli pe3yJIbTaTiB il BUPIIIEHHS 3 Pe3yJbrataMi po3ropHyToi (hisumko-mareMaTnynoi Mozesi. [lyist 1IbOTO BUKOHYETBCS PSijL 110-
CJIIOBHUX [IiHi, TII0 BKJIOYAIOTH AIIPOKCUMAILIO PEe3YJIbTaTiB PO3rOPHYTOI (i3uKO-MaTeMaTUIHOI MOJIeJTi 32 IOMOMOTOIO PSITY, 3aCTOCYBAHHS
neperBopentst Jlariaca 1o 1boro psijy i anpokcumaiiist [Taze orpruManoro B mpoctopi 306paxkeHb psijty.

3ampornoHoBaHO METOJ YIIPABIiHHS Ta CHHTE30BAHO cHcTeMy aBToMaTuanoro ynpaiinis (CAY) eneproBuIienusM siiepHoi eHepre-
THYHOI ycTaHoBKU. JlJIs HBOTO CHCTEMY YHPABJIHHs {HTErpoBaHa alpoKCHMAI[iHA MOJeJIb aKTUBHOI 30HH, 110 3a0e3[eYnsIi0 MOKIUBICTD
PETYJIIOBAHHS KiJTbKiCHOTO CTYIEHS CTIHKOCTI aKTUBHOI 30HU.

CAY ckiazaerbes i3 TpbOX KOHTYPIB ypaBiiiHusa. Taka cTpyKTypa J03BOJINIIA KOMIICHCYBATH KCCHOHOBI KOJIMBAHHS, 1110 BAHUKAIOTb.

Takox CAY 3MeHInye mepeMileH s peryiioloYnX CTPHKHIB B aKTUBHIN 30Hi, 10 3MEHIIYE JOKAIbHI CTPUOKU TTOTYKHOCTI B sIIEPHOMY
MaJMBI Ta MPU3BOANUTD /10 301IbIIEH s HOTO JOBrOBIYHOCTI.

KmouoBi cioBa: ManeBpyBaHH: TTOTYKHICTIO, arfpokcuMarltist [laze, anmpoxcnmariiina Mo/iesTb, KCEHOHOBI KOJMBAHHS, DEAKTHBHICTb.
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IJIAHYBAHHS ONTUMAJIbHUX PEKUMIB POBOTHU IIJI3EMHUX CXOBUII[ TA3Y Y CKJIAJII
TA3O0TPAHCIIOPTHOI CUCTEMM (c. 76-91)

M. I. Ilpuryaa, H. M. IIpuryna, f. . II'anuno, 3. B. Ilpuryna, O. M. Xumko

O6’exrom ocaipkenns € mixgemui cxosuma razy (ITICT) y ckuazi razorpancrioprioi cucremu (I'TC), B mporieci cymicHoi excruryaTartii
SIKUX TIPOSIBJISIETHCS 3HAYHMIA crHepreTanuii eext. [Jocmimkysana npodaema — 3abe3nednTu cyMicHy eeKTUBHY eKCILTyaTalliio iHTerpo-
Banoro komiutekcy [ICI' ta I'TC sik eiuHOTO TEpMO-Ti/IPaBIiyHOTO.

PospobJienuii MeTot 110060BOr0 Po3paxyHKy MakCUMaJIbHOI IPOAYKTUBHOCTI IiA3eMHUX CXOBUI rasy. [IpoBejeHi M0CTiisKeH s mo-
TeHiaxy onrtumisaiii peskumis pobotu IICT. TTokasaHo, mo BiH konnBaeTbes B Meskax 11-20 %. ChopmyiboBaHi Ta po3s’si3aHi 3a1aui mia-
nyBarnst poborn [ICT sk y peknMax 3akadyBaHHS Tasy, Tak i y pekuMax BimOupamus rasy. Po3pobsieHIil aropuT™ TIAHYBAHHS PEKUMIB
BizOupaHHs rasy Ha iHTepBasax wacy Oesmikosoi excruryaraiii IICT. JlocsirHyTa 06unCIOBaIbHA CKIA[HICTh aJITOPUTMIB PO3B’sI3yBaHHS
3a/a4 3HAXOAUTHCS B Mexkax 2—10 cexynza. PosrisanyTa Takoxk 3amada MoeHanHs ofHovacHoi ekcruryaraniio IICI y ontumambroMy pexkuMi
3a MAJIMBHUM Ta30M Ta 3abe3eueHHsiM HeoOXinHoi mikoBocti podorn IICT Ha MPOrHO30BaHUX iHTEpBaiax vyacy. PO3paxoBaHO CyMiCHY TIPO-
aykTuBHicTh pobotu ITCT Ha MporHo30BaHKUX iHTEpBaJaX Yacy 3a BCTAHOBJIEHUMHU KpuTepisimu. BopHouac 3abesnedene tepMo-TiapaBiidme
yaromskerns pesxxumis pobotu IICT i3 poboroto cuctemu MaricTpanbHux razonposois ['TC, i3 SKUMU BOHU iHTErpOBaHi.

Posp’szyBanis mpobjeMy JOCATHYTO Y Pe3ysbrari peasisaiiii yHiBepCaJIbHOTO MiAXOMY IOA0 T00YA0BYM (HYHKIHOHATILHUX MOJIeei
CKJIAJIHUX CHCTeM — efiHe indopmalliiine 3a6e3eueHHs1, IPeICTaBJIEHH S CTPYKTYPH CHCTEME y TepMiHax rpadis, hOpMyJIIOBAHHS KOPEKTHUX
MaTeMATHYHUX 33/1a4, PO3POOTIEHHS] METO/IIB TapAHTOBAHOI 361’KHOCTI CHCTEM i3 PISHUM MaTeMaTUYHUM TIPEICTABIEHHSIM PiBHSIHB, PO3PO-
GJieHHsg 00YHCTIOBATIBHIX aJTOPUTMIB KOMOIHATOPHOT ONTUMIZAIl] TPOIECiB MiHIMAILHOI CKJIQHOCTI i3 AMCKPETHUME Ta HEPEryasipHUMU
BIINBAMU Ha iX OBEIIHKY.

Kii040Bi ci10Ba: miziseMHe CXOBUIIE Ta3y, MATEMAaTHYHe 3a0e3MeYeHHS. ONTUMAIbHE TIIAHYBAHHSI, METOJIU ONTUMI3aILi.



