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The object of this study is blockchain explorers and their
usefulness in efficiently gathering data for blockchain network
analysis. The process of blockchain analysis typically involves
deploying and synchronizing a blockchain node, which requires
significant computational resources and time for synchronization.
Analyzing multiple blockchain networks simultaneously demands
substantial effort and requires even greater costs.

The developed method involves utilizing publicly accessible
blockchain explorers, which allows for rapid data retrieval with
minimal computational resources for further analysis. Addition-
ally, obtaining supplementary information from blockchain ex-
plorers provides valuable details that may be inaccessible using
traditional data retrieval methods.

The efficiency of the proposed method was verified through
the development of a prototype system. Data was collected for 14
specified blockchain networks to analyze smart contracts within
these networks. Information about accounts (including balance
statistics) was gathered, smart contracts were identified among
the accounts, data on existing tokens owned by smart contracts
was obtained, and bytecode and source code (where available) of
contracts were collected and decompiled. The process took nearly
24 hours on a cloud computing machine with minimal configura-
tion.

Based on the collected data, an example smart contract was
analyzed to demonstrate the completeness of the process. The
results of this research minimize computational resource expenses
and allow for a simplified and rapid data gathering process with-
out manual configuration, enabling researchers and analysts to
concentrate on subsequent stages of analysis.

Keywords: rapid data retrieval, blockchain analysis, block-
chain explorers, multithreaded data processing.
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The object of research is means to increase computational ef-
fectiveness for automatic unit test generation process. It provides
arguments for developing new method to achieve wider use of
symbolic execution in commercial software development. The main
task of the research is to create adaptive code clustering method
that considers test generation complexity for structural source
code elements and available computational resources that will
increase effectiveness of computations. It is achieved by estimat-
ing test generation complexity and balancing the it for produced
clusters during clusterization. As a result, proposed clustering
method is adaptive to hardware and source code variability. It is
shown that developed approach provides up to 30 % increase in
computation effectiveness compared to clustering based on code
structural properties alone for selected samples and up to 250 % in
separate cases. This is caused by balanced estimated test genera-
tion complexity within generated clusters. It limits path explosion
to expected levels that match computational resources for every
cluster. Estimate of test generation complexity makes it possible to
stop the computation when the spent time exceeds the correspond-
ing complexity limit. Consequently, it makes it possible to prevent
performing unnecessary computations. Proposed method makes it
possible to use symbolic execution in commercial software devel-
opment due to higher adaptability for source code and hardware
variations. It will allow to reduce expenses on early-stage software
testing and provide means for determining feasibility of symbolic
execution for commercial projects.

Keywords: unit testing, effective computations, dynamic code
analysis, static code analysis.
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In modern medicine, laboratory tests play an important role in
the diagnosis, treatment and monitoring of patients. However, the
volume and complexity of the data obtained can create challenges
for interpreting the results. In this paper, we present a study on the
application of integrated automation of a medical laboratory using
OpenAl for a more accurate and effective interpretation of labora-
tory results.

Interpreting laboratory results through integrated automation
using artificial intelligence (AT) and other digital technologies auto-
matically analyzes and interprets laboratory results. This approach
aims to streamline the process of interpreting laboratory results and
provide more accurate, consistent and timely results to healthcare
providers. Comprehensive automation of the interpretation of labo-
ratory results can improve the efficiency and accuracy of laboratory
results, leading to improved patient outcomes and better clinical
decision-making. However, it is essential to note that AT models
are imperfect and can still make mistakes. Therefore, healthcare
professionals should always review automated interpretation results

before diagnosing or treating. The work presented results in applying
OpenAl to interpret laboratory results in the laboratory information
system smartLAB Kazakhstan, which provides a complete cycle of
automation of all medical laboratory processes.

In the course of the study, an automated information system of a
medical research complex using artificial intelligence was developed
and implemented.

Keywords: information system, OpenAl, interpretation, labora-
tory analyzers, equipment.
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The object of this study is images of various objects of the So-
lar System on a series of digital frames. The variety and quality of
shooting conditions make it difficult to identify a frame with the cor-
responding part of the sky. This fact significantly reduces the quality
indicators of detection and estimation of the position of objects of
the Solar System using already known computational methods and
international astronomical astrometric and photometric catalogs.
To solve this problem, a procedure for preliminary identification of
measurements of digital frames of one series was devised.

This procedure is based on the determination of the shift param-
eters between the dimensions of a frame and the forms of a catalog
or another frame. Also, taking into account the possibility of forming
false measurements has made it possible to increase the accuracy of
identification and resistance to various kinds of destabilizing factors.
Based on this, the final estimation of the shift parameters between
frames was performed. Due to these features, the use of the devised
preliminary identification procedure makes it possible to improve
identification with reference astronomical objects and reduce the
number of false detections. The study showed that when identifying
frames, the fitting gives the best accuracy of binding to the starry sky.
Also, the standard deviation of frame identification errors in this case
is 7-10 times less than without using the devised procedure.

The procedure developed for preliminary identification of mea-
surements of digital frames of one series was tested in practice within
the framework of the CoLiTec project. It has been incorporated into
the Lemur software for automated detection of new and tracking
of known objects. Owing to the use of the Lemur software and the
proposed procedure implemented in it, more than 700,000 measure-

10.

11.

12.

13.

14.

ments of various astronomical objects under study were successfully
identified.

Keywords: image processing, parameter estimation, measure-

ment identification, series of frames, catalog form.
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The problem of multiple zones in computer vision, including pat-
tern recognition in the agricultural sector, occupies a special place in the
field of artificial intelligence in the modern aspect.

The object of the study is the recognition of weeds based on deep
learning and computer vision. The subject of the study is the effec-
tive use of neural network models in training, involving classification
and processing using datasets of plants and weeds. The relevance of
the study lies in the demand of the modern world in the use of new
information technologies in industrial agriculture, which contributes to
improving the efficiency of agro-industrial complexes. The interest of
private agricultural enterprises and the state is caused by an increase in
the yield of agricultural products. To recognize weeds, machine learning
methods, in particular neural networks, were used. The process of weed
recognition is described using the Mark model, as a result of process-
ing 1,562 pictures, segmented images are obtained. Due to the annual
increase in weeds on the territory of Kazakhstan and in the course of
solving these problems, a new plant recognition code was developed and
written in the scanner software module. The scanner, in turn, provides
automatic detection of weeds. Based on the results of a trained neural
network based on the MaskRCNN neural network model written in the
scanner software module meeting new time standards, the automated
plant scanning and recognition system was improved. The weed was
recognized in an average of 0.2 seconds with an accuracy of 89 %, while
the additional human factor was completely removed. The use of new
technology helps to control weeds and contributes to solving the prob-
lem of controlling them.

Keywords: computer vision, image segmentation, neural net-
work model, pattern recognition algorithms.
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An automated system for detecting ocular diseases with comput-
er-aided tools is essential to identify different eye disorders through
fundus pictures. This is because diagnosing ocular illnesses manually
is a complicated, time-consuming, and error-prone process. In this
research, two multi-label embedded architectures based on a deep
learning strategy were proposed for ocular disease recognition and
classification. The ODIR (Ocular Disease Intelligent Recognition)
dataset was adopted for those models. The suggested designs were
implemented as parallel systems. The first model was developed as a
parallel embedded system that leverages transfer learning to imple-
ment its classifiers. The implementation of these classifiers utilized
the deep learning network from VGG16, while the second model
was introduced with a parallel architecture, and its classifiers were
implemented based on newly proposed deep learning networks. These
networks were notable for their small size, limited layers, speedy re-
sponse, and accurate performance. Therefore, the new proposed design
has several benefits, like a small classification network size (20 % of
VGG16), enhanced speed, and reduced energy consumption, as well
as the suitability for ToT applications that support smart systems like

Raspberry Pi and Self-powered components, which possess the ability
to function as long as a charged battery is available. The highest ac-
curacy of 0.9974 and 0.96 has been obtained in both proposed models
for Myopia ocular disease detection and classification. Compared to
research that had been presented in the same field, the performance
accuracy of each of the two models shown was high. The P3448-0000
Jetson Nano Developer Kit is used to implement both of the proposed
embedded models

Keywords: ocular diseases, fundus imaging, optical coherence to-
mography, deep learning, multi-label embedded architectures, parallel
architecture, transfer learning, ODIR, training, validation
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A qualitative analysis of the process of packaging liquid prod-
ucts (non-carbonated drinking water) using the example of a hybrid
mechatronic dosing and packaging module was performed. The
computer model of the mechatronic module is described by the
basic operators of the Simulink program, taking into account the
differential equations for changing the technological parameters
of liquid dosing and the accepted initial and boundary conditions
of the process. The modes of operation of the hybrid mechatronic
dosing and packaging module are programmed using the driver. The
boundary conditions of the process of formation and extrusion of the
dose of the product are taken into account. The control system of the
module is arranged on the principle of feedback and a sharp change
in pressure in the portion receiver (from excess, within 3 bars to
rarefaction up to —850 mbar). The analysis of individual stages of the
dosing process is described, followed by the elaboration of accepted
assumptions. During the tests of the computer model of the hybrid
mechatronic dosing and packaging module, the accuracy of repeti-
tions of dose formation was determined within +0.22 % and 0.9 % of
the set value of the dose mass of 50...200 ml.

An experimental bench was designed, which could provide an
opportunity to check the results obtained from the computer model.
The research results would allow using digital control and measuring
equipment to check the accuracy of dosing of the product from 50 ml
to 200 ml.

In the course of computer simulation, the effects of the given
parameters of the dosing process on the accuracy of the product
dose formation were determined, as well as the laws of the necessary
distribution of compressed air pressure were formed to maintain the
given productivity. The research results could make it possible to im-
prove the designs of liquid product dosing modules and to determine
the input parameters for field studies.

Keywords: dose formation, hybrid mechatronic module, dosing

and packaging operation, feedback, dosing accuracy.
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The object of this study is the technological operation of removing
the oxide film from the surface of the metal melt, foundry production of
commercial lead, zinc. To carry out the robotization of this technologi-
cal operation, it is proposed to use a manipulation robot with a spherical
coordinate system. A kinematic structure of a manipulation robot with
six degrees of mobility and two arms is proposed. On the first arm of the
manipulation robot, a movable blade is fixed, and on the second arm, a
rotary blade is fixed. With the translational movement of the first hand,
the movable blade rakes the oxide film onto the rotary blade. Further,
the oxide film collected on the rotary blade is thrown into a special con-
tainer with a rotational movement. Restrictions are introduced on the
values of generalized coordinates, velocities, and accelerations for each
degree of mobility of the manipulation robot. Taking into account these
limitations, for the implementation of this process, software trajectories
have been developed for the degrees of mobility of the manipulation
robot, which are approximated by quadratic polynomials. Each program
movement is divided into three sections, in the first section acceleration
with a given acceleration is carried out, in the second section movement
with a given speed, in the third section braking with a given accelera-
tion. To assess the reliability of the developed software trajectories, sim-
ulations were carried out in the MatLab software environment, version
R2015b. The resulting graphs of program trajectories coincide with the

calculated values of the generalized coordinates, time intervals, speeds,
and accelerations of change in the generalized coordinates in terms of
the degrees of mobility of the manipulation robot. The period of time
required to remove the oxide film is 15.88 s. On the basis of the results
obtained, a cyclogram for controlling a manipulation robot was built to
perform the technological operation of removing the oxide film in the
production of commercial lead, zinc.

Keywords: oxide film, manipulation robot, trajectory planning,
program trajectory, quadratic interpolation.
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PO3POBKA METOAY HIBUJJKOTO OTPMMAHHSA JAHNUX 3 BUKOPHICTAHHAM EKCILIJIOPEPIB 1151
BJIOKYEIH AHAJII3Y (c. 6-16)

5. 10. Joporwii, B. I0. KoxicHivenko

O06’eKTOM IOCTIIKEHHS € OJIOKYEHH eKCIIOPEPH Ta IX BUKOPUCTAHHS y MBUAKOMY 300Dpi IaHUX /Tt aHAI3y OJokueitH-mepesk. [Ipomec
6JIoKUelTH-aHai3y 3a3BUYail BKIIOYAE B cebe PO3TOPTAHHS Ta CHHXPOHIZAIiI0 GJOKUYEH-BY3Ja, M0 ToTpeGye 3HAUHNX OOUMCTIOBATBHIX
pecypciB Ta yacy Ha CHMHXpOHizaiito. [IpoBeieHHs aHai3y KibKOX OJIOKUEHH-MEPEK OHOYACHO BUMAra€ 3HAUHUX 3yCHUJIb Ta BUMATAE IIe
OIJIBIINX BUTPAT.

Po3pobJieniii MeTo/1 OJIATa€e y BUKOPUCTAHHI IyOJIiuHO AOCTYTHUX OJOKYEITH eKCILIOPIB, 10 A03BOJUTD IBU/KO Ta 3 MiHIMAIbHUMK 00-
YHCTIOBATBHIMHI PECYPCaMU OTPUMATH HEOOXI/IHI aHi /17151 MOJaIbIIoro aHasidy. KpiM Toro, MOKINBICTD OTPHMAHHS T0AATKOBOI iHbOopMaTrtii
3 GJIOKYEIH eKCIIopepiB Hajlae MiHHi AeTal, ki MOKYTh Oy TH HEAOCTYITHI, KO0 BUKOPUCTOBYBATH TPaAMIIITHI METOAN OTPUMAHHS JaHUX.

EdexTuBHICTh 3aPOIIOHOBAHOTO METO/Y MEPEBipeHa 3a J0TMOMOrOK po3podaeHoro nporotuna cuctemu. Jlist sananux 14 Giaokueiin-
Mepexk OyJii 3i0pani gani Jst MpoBeICH s aHAI3Y CMapT-KOHTPAKTIB Mepek. By 3i0pani gani po akayHTH (BKJIIOYAIOUN CTATHCTUKY 110
Gastarcam), cepell aKayHTIB BUILJICHI CMapT-KOHTPAKTH, OTPUMAaHI JaHi 1Ipo HasiBHI TOKEHU (SIKMMU BOJIOIIIOTH CMapT-KOHTPAKTH), 3i6pani
GaliT-KOaM KOHTPAKTIB Ta X BUXiAHI Komu (IIpM HasiBHOCTI ), TPOBe/ieHa ix aekoMmismis. Yac mporecy 3aliHsaB Maiike 24 rogunu A5t 06paHoi
XMapHOi 06YNCIIOBAILHOT MAITMHU 3 MiHIMaIbHOIO KoHdirypaiicio. Ha ocHoBi 3i6pannx fanux, 1Jis PUKJIaLy HOBHOTH Mpoliecy, 6yJjio 1po-
aHAII30BAHO BUIIAJIKOBUIT CMAPT-KOHTPAKT.

PesysibraTi bOT0 AOCTIZKEHHS MIHIMI3YIOTh BUTPATH Ha 00YMCIIOBAIbHI pecypCH Ta M03BOJISIOTH 6e3 pydyHoi KoHirypartii 3aiiicHio-
BaTU CIIPOLIEHUN 1 IPUCKOPEHUI TIpolec 360py JIaHUX, HAJalouu JOCHIAHUKAM Ta aHaJIITUKaM MOJKJIUBICTD 30CE€PEUTUCS Ha HACTYIIHUX
eTamax aHawTi3y.

KuiouoBi caoBa: msuakuii 36ip ganux, 6JoKkyeiin anasis, 6J0Kueiin ekcrniopepu, 6aratoroTokosBa 00podKa gaHuX.

DOI: 10.15587/1729-4061.2023.286160
MIIBUIEHHSA EOEKTUBHOCTI CHMBOJIBHOTO BUKOHAHHS IIJIIXOM KJIACTEPU3AIII BXIJTHUX
JAHUX HA OCHOBI CKJIA/THOCTI TEHEPYBAHHS TECTIB (c. 17-25)

P. II. Bazunesny, A. B. ®panko

OG6’€KTOM JIOCIIIJUKEHHS € METO/M MiABUIIEHHS e(heKTUBHOCTI 00UMCIIEHD /ISl aBTOMATH30BaHOTO MOJLYJIbHOrO TectyBanHs. O6rpyHTO-
BaHO HEeOOXIMHICTD iX MOZATBIIOT0 PO3BUTKY /IS IIMPIIIOTO 3aCTOCYBAHHS CHMBOJIBHOTO BUKOHAHHST Y KOMEPIHHIN po3po0Ili MporpaMHux
npoayKTiB. /Lt JocsArHeHHS 1€l MeTH 3aIIPOIIOHOBAHO CTBOPUTU HOBUI METO/l KJIacTepusallii BXi/IHUX JaHUX, 10 /I03BOJUTH e(heKTHBHIIIe
BUKOHYBATH OOYMCIEHHS 32 PaXyHOK aallTHBHOCTI 710 0COGIMBOCTEH artapaTHOro 3abe3reder st Ta BXiIHUX JaHUX Y BUIJISI/L TIPOTPAMHOTO
kozy. Ile ocsraeThest 3a paXyHOK OIiHIOBAHHS CKJIA/HOCTI TeHEPYBAHHS TECTiB U1 (DYHKILIH, SK CTPYKTYPHHUX OJMHUIb IPOTPAMHOTO KOJLY.
3amponoHOBAHO METO/ KJIaCTepUsallii, 1o MOAIAE BXiAHI AaHi CUMBOJIBHOIO BUKOHAHHS Ha KJIacTepu Ta GamaHcye ix s 3abe3nedeHHs
TPaHUYHOTO 3HAYEHHST CKJIAMHOCTI renepyBaHms TectiB. [IpogeMoncTpoBano minBuiienust edextnsrocti obunciens mHa 30 % 1mst o6paHux
MPUKJIAJIIB 3aBASKH BUKOPUCTAHHIO PO3POOIEHIUX METO/IB Y MOPIBHSAHHI 3 KJIACTEPHU3AIIIEIO JIUIIIE 32 CTPYKTYPHUMU XapaKTEPUCTUKAMU TIPO-
rpaMHOro Koy Ta 1o 250 % y oxpemux Bunaaxax. lle gocaraerbest 3a paXyHOK PO3IOALTY CTPYKTYPHHX €JIEMEHTIB IIPOrPAMHOTO KOy MixK
KJIACTEPAMU TAKUM YUHOM, 11106 CKIAIHICTD TEHEPYBAHHS TECTIB JIJIsl HUX Bi/[IOBiaia MOKIMBOCTSIM OOUHCTIOBAIBHOI cucteMu. BusHaueHo,
1o ()I[iHK'd CICJTa]'[HOCTi Ja€ 3MOTY BUACHO 3YTTMHUTHN O6‘{I/ICII€HH9Iy KOJIn Sana‘{eHI/Iﬁ Yac € TPAaHUYHUM 110 BiIIHOIIIeHHI(J 0 OIIiHeHO.]. CKJTa]'[HOCTi
reHepyBaHHsI TECTIB, 10 3anobirac BUKOHAHHIO 3ailBUX orepailiil. ¥ KoMepuiiiiii po3po0iti nporpaMHOro 3abesedeH s 3alipoloHoBaHi Me-
To/u 3a6e31eUaTh Al THBHICTD 32C001B CHMBOJILHOTO BUKOHAHHS /10 HASBHUX BXI/HUX JJAHUX T4 OOYMCII0OBATBHUX pecypciB, Mo MiABUIUTD
eekTIBHICTD TeCTYBaHHS.

Ki0uoBi cioBa: Moty ibHe TecTyBatHst, epeKTUBHICTD 00YMCIEHD, CTATHYHUIT aHaM3 KOy, AMHAMIYHIIT aHaIi3 KoY.
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THTEPIIPETAIIIA PE3YJIBTATIB IABOPATOPHUX JOCJIIKEHD 3A TOITOMOTOI0 KOMILJIEKCHOT
ABTOMATUSAIII MEJIUYHOI IABOPATOPII 3 BUKOPUCTAHHSM OpenAl (c. 26-34)

Kuanysh Kadirkulov, Aisulu Ismailova, Aliya Beissegul, Sandugash Serikbayeva, Dinara Kazimova, Gulmira Tazhigulova

V cyvacHiil MeantnHi 1aGOPaTOPHI OCTIKEHHS BiIIrPAlOTh BKINBY POJIb Y AIarHOCTHIN, JIIKYBaHHI Ta CIOCTEPEKEHHI 3a TAIliCHTAMU.
Oprak o6¢sT i CKAQHICTD OTPUMAHKX JAHUX MOKYTh CTBOPIOBATH IPOGJIEMHU TIPU iHTEpIpeTaltii pe3yabratis. Y gamiii po6oTi npeacTaBieHo
JOCJIIKEHHST [IO/I0 3aCTOCYBaHHsI KOMIICKCHOI aBTOMaTH3allii MeanuHoi taboparopii 3 Bukopucransm OpenAl s Gisibin TouHOI Ta edek-
TUBHOI iHTEpIIpeTaltii pe3yJasraTiB JabopaTOPHUX JOCIIIZKEHb.

[HTeprperaltist peayJbraTis JabopaTOpPHUX AOCTIKEHDb 3a JOMOMOI0I0 KOMILIEKCHOT aBTOMATH3allii 3 BUKOPUCTAHHSM HITYYHOTO iHTe-
aekry (IIT) Ta innmx nndpoBUX TEXHOIOTII ABTOMATHYHO aHAJI3Y€E TA IHTEPIPETYE PE3YIIbTaTH JA00PATOPHUX AOCIKeHb. JJannil maxin
CIPSAMOBAaHMI Ha ONTHMI3AIIO TIPOIlecy HTeprpeTalii pesyabraTis JabopaTopHUX AOCTIAKEHb 1 HagaH s OLIbII TOYHUX, MOCHIIOBHUX Ta
CBOEYACHUX PE3YJIBTATIB MEANYHNUM HparniBHukam. KoMiuiekcHa aproMaTusaliist inreprperariii pesyJ/bsraTiB JadopaTopHux A0CTiKEHb MOXKe



MABUIIHUTH 1X eDEKTUBHICTD Ta TOYHICTD, 110 MPU3BE/E 0 TOIMIIEHHS Pe3yJIbTaTiB JiKyBaHHS NAI[€HTIB Ta Gibil e(heKTUBHOTO TIPUITHATTS
KTHIYHNX pintensb. OfHak BayXIMBO 3a3Ha4nTH, 1110 Mozesi 111 memockonasi i Bce 1mie MOXKYTh IPUITyCKATHCS TOMUJIOK. ToMy MeanyHi mpa-
WIBHUKY 3aBKIM MOBUHHI TIEPEBIPATH Pe3yJIbTaTi aBTOMATHYHOI iHTepIpeTail mepes| AlarHocTUKOoI0 abo JiKyBaHHAM. Y poOoTi 1peacTas-
neni pesyabratn 3actocysanus OpenAl ayis iHTeprperanii pesynsTaTis JabopaTOPHUX AOCTIKEHD Y Tab0paTOpHiil iHbopMatiitHiil cucremi
smartLAB Kazakhstan, o 3a6esnedye nosuuii 1k apromMaTusaiiii BCix mpoiiecis MeanuHoi JabopaTopii.

B xoi socaipkents Oysa pogpobiiena i BIpoBa/UKeHa aBToMaTu3oBana iHhopMalliiina ciucTeMa MeIIHOTO IOCITHUIIBKOTO KOMILIEKCY
3 BUKOPUCTAHHAM HITYYHOTO iHTEIEKTY.

Kimouosi ciosa: indopmartiiina cucrema, OpenAl, inTeprperartisi, 1a60paTopHi aHAI3aTOPH, OO THAHHSL.
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MIIBUIIIEHHSA TOYHOCTI OTOTOKHEHHS OB’€KTIB HA IIU®POBUX KAZIPAX OJIHINI CEPIi 3A
PAXYHOK ITPOIEAYPU IIONTEPENHBOI'O OTOTOKHEHHSA BUMIPIOBAHD (c. 35-43)

C. B. XznamoB, B. €. CaBanepuy, B. II. Baacenko, T. O. Tpynosa, B. B. Tposucekuii, B. O. IlIsexyn, I. C. Tabakosa

OG’exrToM ocIipKeHHs € 300pakeHHs pisHoManiTHuX 06'ektiB Constunoi Cucremu Ha cepii undposux Kaapis. Pisnomanitaicts Ta
SIKICTH YMOB 3HOMKH PU3BOUTD /10 TOTO, IO BUKOHAHHA ieHTHdIKaIlii Kagpy 3 BIANOBIAHOIO ALISHKOO Heba CTAaHOBUTHCS CKPYyTHUM. armit
(bakT 3HAYHO 3HMKYE TTIOKAZHUKHU SIKOCTI BUSBJICHHS Ta OIIHIOBAHHS MosoKeHHst 00’ektiB Consunoi CucreMu 3a OMOMOTOI0 BKe BiZIOMUX
00UKCITIOBATIBHIX METO/IIB Ta MisKHAPOHUX ACTPOHOMIYHIX aCTPOMETPHYHUX Ta (POTOMETPUYHUX KaTasoriB. [lyis Bupiniers miel npodiemMn
6yJ10 po3pOOJIEHO TIPOLIEAYPY ITONEPEAHBOTO OTOTOKHEHHS BUMIPIOBaHb IIM(POBUX KaJPiB OjHieT cepil.

[lana mportezypa 3acHOBaHa Ha BU3HAYEHHI TApaMeTpiB 3CYBY MixK BUMipamMu Ka/py Ta (hopMyIsipaMit KaTaaory Y iHIIOTo Kaapy. Takox
006J1iK MOKINBOCTI (POPMYBaHHS MOMUJIKOBUX BUMipiB 03BOJINB TiABUIIUTH CTIKICTH /10 Pi3HOr0 po/y (hakTopiB, o AecTabitizyioTs. [pyH-
TYIOUHCH HA 1ILOMY, OyJI0 BUKOHAHO (hiHAJIBbHY OLIHKY apaMeTpiB 3CYyBY Mixk KajpaMu. 3aB/sIKU 1M 0COOJIUBOCTSIM BUKOPUCTAHHS PO3PO-
6JIEHOT TIPOTIEYPH TTOTEPEAHBOTO OTOTOKHEHHST I03BOJISIE TOKPAIIUTH OTOTOKHEHHS 3 OTIOPHUMHE aCTPOHOMIYHIMIT 00'€KTaMU Ta CKOPOTUTH
KIJIBKICTD IIOMUJIKOBUX BUABJIEHbB. [lOC/II/KEHHS 110Ka3aJ10, 110 IPU OTOTOKHEHH] Ka/ipiB (DiTHHT J[a€ KPallly TOUHICTb IPUB’SI3KU /10 30PSTHOTO
Heba. TakoK cepeiHbOKBAJPATIYHE BiIXMJICHHSI TOMIJIOK OTOTOKHEHHS KaJIPiB y IIbOMY BUTIAIKY ¥ 7—10 pasiB MenIe, Hixk 6e3 3acTOCYBaHHS
PO3POBIIEHOT TIPOLIEY PU.

Po3pobaiena mporeaypa mornepesHboro OTOTOKHEHHST BUMIPIOBaHb IIM(BPOBUX KazIPiB OHIET cepii Oyma anpoboBaHa MPAKTHYHO B PAMKaX
mpoekty CoLiTec. Bona 6ysa BipoBajzkena y mporpaMHoMy 3abesmederni Lemur /i7ist aBTOMATH30BAHOTO BUSIBIEHHSI HOBHX Ta CYTPOBOLY
BizoMux 00’€KTiB. 3aBASKIM BUKOPUCTAHHIO POTPAMHOIO 3a0e3MeYeHHs Lemur Ta BIPOBAZKEHOI B HBOTO 3alIPOIIOHOBAHOI IIPOTIELypU OYII0
yerinmo 06pobieno ta otorokueno noxazx 700 000 BumiproBanb pisHUX 00’€KTIB, 10 TOCTIAKYIOTHCS.

KiouoBi cioBa: 06po6ka 306paskeHb, OIiHKa TAPAMETPiB, OTOTOKHEHHS BUMIPIOBAaHb, CEPist KaAPiB, (DOPMYJISP KATAJIOTY.
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BUABJIEHHS BYP’STHIB HA IIOJIIX HA OCHOBI TEXHOJIOTTI KOMII'IOTEPHOTO 30PY (c. 44-52)

Mira Kaldarova, Akerke Akanova, Aizhan Nazyrova, Assel Mukanova, Assemgul Tynykulova

[Ipo6ieMa MHOKHHHOCTI 30H Y KOMIT'IOTEPHOMY 30pi, 30KpeMa posIisHaBaHHsa 00pasiB B arpoceKTopi, 3aiiMae ocobmBe Micie B 0baacTi
HITYYHOTO IHTEJIEKTY Y Cy4acHOMY acIleKTi.

OG6’ekTOM JIOCTIKEH I € PO3Mi3HaBaiHst Oy ssTHOBUX POCAMH Ha OCHOBI IIMOOKOTO HaBYAHHS 1 KOMIT'IOTEpPHOTO 30py. [Ipeamerom o-
crtipkeHHst € epeKTUBHE BUKOPUCTaHHS MOJIE/Iel HEHPOHHUX MEPek Y HaBYaHHi, 1110 BKJIOUAE B cebe knacudikaiiio 1a 00pobKy 3 BUKOPUC-
TaHHSAM J[aTa CeTiB POCJAUH Ta OypP’stHiB. AKTYaJbHICTb JAOCIKEHHST MOJISITA€ Y BUMO31 Cy9acHOTO CBIiTY MO0 3aCTOCYBAHHS HOBUX iH(OpP-
MaliifHUX TeXHOJIOTriH B arpornpoMUC/IOBiii cepi, 10 CIpUsge MiABUIIEHHIO e(heKTUBHOCTI POOOTH arpolipOMUCIOBUX KOMILIEKCIB. THTepec
MPUBATHUX CLIBIOCIIIIMPUEMCTB Ta JEPKABU BUKIMKAHUI 3011bIIEHHAM 3POCTAHHST BPOKAIHOCTI ClIIbrocpoayKTis. Jlist po3iisHaBaHHs
Oyp’siHiB BUKOPUCTOBYBAJIKMCSI METOM MAIIMHHOTO HaBYAHHsI, 30KpeMa HeHpoHHi Mepeski. 3a monomMoroio Mojeni Mapka orvcanuii npoiec
posmnizHaBaHHst Oyp'siHiB, B pe3yJbrati 00poOku 1562 KapTuH OTpUMaHi cerMeHTOBaHI 300paKeHHs. Y 3B’SI3Ky 31 IOPIYHUM TTOCUTIECHHIM
Oyp’siniB Ha TepuTopii Kazaxcrany i B Xoii BUpilIeHHs 11X po6JaeM po3pobaeHii HOBUE KO/ ISl PO3ITI3HABAHHS POCJMH Ta MPOMMCAHUIT B
nporpaMHuii MojyJib ckanepa. CkaHep, B CBOKO 4epry, 3abesiieuye aBToMaTiHe BUsiBJIeHHs Oyp'siHiB. 3a pesyJibrataMil HaBYEHOI HEPOHHOT
Mepexki Ha ocHoBi Moziesti Hetipomepeski MaskRCNN, niporincanoi B iporpaMHOMY MOJYJI CKaHepa, 110 Bi/IMOBIIa€ HOBUM CTAHapTaM 4acy,
MOKpaIeHa aBTOMATI30BaHa CUCTEMA CKaHYBAHHST Ta PO3IT3HABAHHS POCJUH. Byp’stHOBY pocinny 6yJio po3mizHaHo B cepentbomy 3a 0,2 ce-
KYH/IM 3 TIOKA3HUKOM TOUHOCTI 89 %, IIPH 1IbOMY JI0JIATKOBUI JIIOACHKHIA (hakTOp OyB MOBHICTIO BUAATCHUIT. 3aCTOCYBAaHHS HOBUX TEXHOJIOTII
poroMarae 6opoTucst 3 6yp’stHaMH Ta CIIPUSIE BUPIIIEHHIO TIPobaeMu 60poThOU 3 HUMU.

Ki040Bi coBa: KoM toTepHuUii 3ip, cermeHTaitist 306pasketb, MOJIEIb HEIPOHHOI MEPEsKi, AITOPUTMU PO3ITI3HABAHHS 00PasiB.
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BBY/IOBAHI MOJIEJII HA OCHOBI DCNN JIJISI TAPAJIEJIBHOI IIATHOCTUKH 3AXBOPIOBAHb OYEIA
(c. 53-69)

Mamoon A Al Jbaar, Shefa A. Dawwd
ﬂﬂﬂ BUABJICHHA piSHI/]X SaXBOpIOBaHb oqef/i 3a 3HiMK'dMVI OYHOTIO JTHa HeO6Xi]'[Ha AaBTOMATHU30BaHa CUCTEMaA BUABJIEHHA OUYHNX 3aXBOpTOB21Hb

32 JIONIOMOTOIO KOMIT I0TEPHUX iHCTPYMEHTiB. Ie moB’s3aH0 3 THM, 10 AiarHOCTHKA OYHUX 3aXBOPIOBAHD BPYUYHY € CKJIAJHUM, TPYIOMICTKUM i
CXUJIBHUM JI0 TIOMUJIOK IPOIECOM. Y JOCIKEHH 7 po3IisHaBanis Ta Kiaacudikallii 04H1X 3aXBOPIOBAHb 3aIIPOIIOHOBAHO Bi Garato3HayHi



BOYI0BaHi apxiTeKTypu Ha OCHOBI cTpaTerii rimboKoro HapuanHst. [[iis ux Mozeseil 6ys Bukopucranuii Habip nanux ODIR (iHTenekTyanbHe
PO3MI3HABANHST OYHIX 3aXBOPIOBAMb). 3alPOIOHOBaHI PO3POOKN peasi3oBani y BUIVLSIAI TapatelbHux cucteM. Ilepima Mozmenms Gyma po3po-
GJieHa gk TapasiesibHa BOyZ0oBaHa cHCTeMa, 110 BUKOPUCTOBYE TpaHchepHe HaBYaHHs /I peasisallii cBoix kiacudikaropis. [Ipu peasnisarii
X KiacnupikaTopiB BUKOPUCTOBYBasacs Mepeska rinbokoro Hasyanus VGG16, Tozi sk apyra Mojesib mpe/icTaBieHa 3 mapaiebHOI0 apXi-
TEKTYPOIo, a 1 Kaacudikatopu peasnizoBari Ha OCHOBI HOBUX 3allPOIIOHOBAHUX Mepesk IO0Koro HaByaHus. Jlani Mepexi BiAPI3HAIOTHCS He-
BEJIMKUM PO3MipPOM, 0OMEKEHOIO KIJIbKICTIO IapiB, MIBUAKOICIO Ta ToUHiCTIO. TAKUM YMHOM, HOBa 3aIIPOIIOHOBaHa PO3POOKa Ma€ sl [IepeBar,
TaKKX SIK HeBeJIMKUiT poamip Mepeski kinacudikartii (20 % VGG16), Bicoka MIBUKO/IS Ta 3HUKEHE €HEeProCIOKUBAHHS, @ TAKOK HPUIATHICTD
st loT-nonatkis, o MiATPUMYIOTH iHTEJIeKTYaIbHI CUCTEMU, TaKi sIK Raspberry Pi, Ta aBTOHOMHI KOMIIOHEHTH, 1110 MAIOTh 3/IaTHICTb (DyHK-
IIOHYBATH TIOKM 3apsKEHNIT akyMysaTop. B 060X 3arponoHoBaHNX MOJIETAX /TSI BUSIBIEHHS | Kaacuikarlii Takoro 09HOTO 3aXBOPIOBAHHS
SIK KOPOTKO30picTh OyJia orpuMana HaiiBuia tounicts 0,9974 1 0,96. Y 1opiBHAHHI 3 K0CTIAKEHHAMY, IPEACTABICHUME B Till e 06J1acTi,
TOUHICTH KOJKHOI 3 IBOX MOKa3aHUX Mojesteii Oya Bucokoro. Jlist peanizartii 060X 3aliponoHOBaHNX BOYI0BAaHUX MOJIENEN BUKOPHCTOBYETHCS
KOMILIEKT po3pobruka Jetson Nano P3448-0000.

Kio4oBi cioBa: ouHi 3aXBOPIOBaHHS, Bidyasisallisi OYHOTO JIHA, ONTHYHA KOTe€peHTHa ToMorpadis, riuboke HaBYaHHs, HaraToO3HAUHI
BOY/IOBaHi apXiTeKTypH, nmapajejbHa apxiTekTypa, Tpanchepne Hapuannss, ODIR, napuanms, nepesipka.
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APXITEKTYPA I'IBPIJIHOTO MEXATPOHHOT'O JO3YBAJIbHO-®ACYBAJIbHOT'O MO VJIA
MAKYBAJIBHOI MAIIIMHU HA OCHOBI KBAJIITATUBHOTO AHAJII3Y (c. 70-79)

0. M. I'aBBa, JI. O. KpuBomwtsic-Bosozina, A.I. Mapuni, C. B. Tokapuyk, C. I. Braxkenxo, O.C. Boxozin

3uiiiHeHo KBasiTaTUBHIN aHasli3 mpoiecy dacyBaHHsA PiKUX NPOAYKTIB (Boja MMTHA HerazoBaHa) Ha MPUKJIai NOPUAHOIO MeXaTpOH-
HOTO /103y BaJIbHO-(HaCyBaIbHOrO MOAYJIst. KOMITI0TEpHa MOJIE/Th MEXaTPOHHOTO MOIYJIs OlicaHa 6a3oBuME orepatopam rporpamu Simulink
3 BpaxXyBaHHAM AUQEPeHIiiTHIX PiBHIHb 3MiHI TEXHOJIOTIYHNX TTAPAMETPIB 03yBAHH PiANHN Ta MPUITHATUMEI MOYATKOBUMU i TPAHNIHUMUA
yMoBamu Tipoiiecy. IIporpaMHO BCTaHOBJIEH] PeKUME POOOTH TGPUIHOTO MEXATPOHHOIO A03YBAIbHO-(HACYBATBHOTO MOJYJIS 32 JIOMOMOTO)
npaiiBepa. BpaxoBani rpaHndmi yMOBH mporiecy GOpMyBaHHS i BUTHCHEHHS 103U MPOAYKTY. CrcTeMa KepyBaHHS MOIYyJeM OOJAIITOBAHA
Ha MPUHIMIT 3BOPOTHOTO 3B'SI3KY Ta Pi3KOi 3MIHM THUCKY y MOpIiiiHOMY pecuBepi (BiJl HAIJIMIIKOBOTO, y Mexkax 3 6apu 10 PO3PiIKeHHs
10 —850 M6ap). Onrcano aHasi3 OKPEMIX eTarliB PoIeCy M03YBAHHI i3 MOAAIBIINM OIPAIIOBAHHSM MPUITHATHX A0IyIIeHb. I1ix yac Bupo-
6yBaHb KOMIT I0TEPHOI MOJIETi TIOPUAHOTO MEXATPOHHOTO 03y BaTbHO-()acyBaTbHOTO MOIYJISI, BU3HAUEHA TOYHICTH TTOBTOPIOBAHD (hOPMYyBaH-
Hst 1031 y Mexkax 0,22 % ta 0,9 % Bix Bcranosienoi Besmanan Macu 1031 50..200 ML

BuroToBiena KOHCTPYKIIisT €KCIIEPUMEHTATIBHOTO CTEH/IA, 10 HAZACTh MOYKJINBICTD TIEPEBIPUTH OTPUMaHi Pe3yJIbTaTH BiJl KOMIT TOTEPHOL
Mmozesi. OTpuMani pesyJIbraTil JOCIIKEHb T03BOJSITh 3a JOTIOMOTrOI0 MU(MPOBOrO KOHTPOJIbHO-BUMIPIOBAJILHOTO OOJIA[HAHHS MEePEBIpUTU
TOYHICTD J103yBaHHsT TIPOAYKTY Bijt 50 Mir 10 200 mur.

B xozi mpoBeieHHsT KOMITIOTEPHOTO MOJIETIOBAHHS BU3HAYEHO BILIMBH 33JaHUX ITapaMeTpiB Ipoliecy J03yBaHHS HA TOYHICTH (HOpMY-
BaHHsI JI03U TIPOJIYKTY, & TAKOK c(hOPMOBaHI 3aKOHU HEOOXIZHOTO PO3MOAINEHHS THCKY CTUCHEHOTO MOBITPS, ISt IOTPUMAHHS 3a[aHOI TIPO-
MYKTUBHOCTI. OTpUMaHi pe3yJIbTaTH I0C/i/IKEHb [O3BOJISTD YIOCKOHATIUTH KOHCTPYKILiT MOIYJTiB I03yBAHHS PiIKUX ITPOLYKTIB Ta BUBHAYNTU
BXI/[HI ITapaMeTpHu JIJIst TPOBE/IeHHS HAaTYPHUX JIOC/IIKEeHb.

Ko4oBi cioBa: hopMyBaHHS 1031, TIOPUIHWI MEXaTPOHHUI MO/IYJIb, 103yBalbHO-(hacyBaabHa ONEpallisi, 3BBOPOTHUN 3B’ 130K, TOYHICTh
JI03yBaHHSI.
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ILIAHYBAHHS TPAEKTOPII MAHINYJISIIIIITHOTO POBOTA 31 COEPHYHOIO CICTEMOIO
KOOPJIMHAT JIJIsl 3HATTS OKCU/IHOI IIIBKY IIPY BUPOBHUIITBI TOBAPHOT'O CBHHIIIO TA
IUHKY (c. 80-89)

Akambay Beisembayev, Anargul Yerbossynova, Petro Pavlenko, Mukhit Baibatshayev

OO6’€KTOM IOCTIKEHHSI € TEXHOJIOTIYHA OTIEPAIlist 3 BUIAJIEHHST OKCH/IHOI TUIBKY 3 TOBEPXHI PO3IIABY METATY JTUBAPHOTO BHPOOHHUIITBA
TOBApHOrO CBMHINO Ta HMHKY. [l nposeerts poboTusarii miei TeXHOMOriuHOI omnepaltii IPOIOHYETbCS 3aCTOCYBATH MaHIMY IAITHHIHT
po6oT 3i chHeprIHOI0 CHCTEMOIO KOOPANHAT. 3aIPOTMOHOBAHO KiIHEMATHYHY CTPYKTYPY MaHIMyJISIIHOTO poboTa, SIKIl Ma€ IIiCTh CTYIEHIB
pyxzmBocti Ta ABi pyku. Ha nepuriii pyii maninyssigiiinoro po6ora sakpinena pyxJauBa, a Ha APyTiii pyiti 3akpirniena moBopoTHa JonaTka.
[TocTynasbHUM PYXOM MEPIIOT PYKH PyXJINBa JOMATKa Harpibae OKCUIHY IUIBKY Ha IIOBOPOTHY Jionatky. /lasi 3i6paHa Ha II0BOPOTHiii Jomat-
11l OKCH/IHA TUTIBKA 00EPTATLHUM PYXOM CKUIAETHCS Y CIEMiaTbHy €EMHICTh. BBOISThCS 0OMEKEHHS Ha 3HAYEHHS Y3aralbHEHITX KOOPANHAT,
LIBU/KOCTEl Ta IPUCKOPEHD 1MI0A0 KOKHOIO CTYIEHsI PYXJINBOCTI MaHIIy IALiliHOrO pobora. 3 ypaxyBaHHAM LIUX obMesKeHb /s peasisartii
IBOTO MPOIECY PO3POOJIEHO MPOrPaMHi TPAEKTOPIT 32 CTYMEHSIMI PYXJIMBOCTI MAHITYJISIIIHHOTO poOOTa, SIKi AllPOKCUMYIOTHCS KBaJlPaTHIHHU-
Mmu niosiinomamu. Kosken nporpamuuii pyx po3duBaeThest Ha TPU ALISTHKY, Ha TEPUIii AiISHIN 3A1HCHIOITh PO3TiH i3 3aaHiM PUCKOPEHHSIM,
Ha JIPYTiil — PyX i3 aHOIO MBHUIKICTIO, HAa TPETIll — TaJIbMyBAHHS i3 3a[aHUM TIPUCKOPEHHSIM. JIJIs OLIHKK 0CTOBIPHOCTI PO3POOICHUX TIPO-
IPaMHUX TPAEKTOPIii TIPOBEAEHO MOJIETIOBaHH s B TporpamuoMy cepenosuiini MatLab sepcii R2015b. Orpumani rpagiku nmporpaMHux Tpaek-
TOPIi 36iraloTbest 3 0GUNCACHUMI 3HAYCHHSIMU Y3araJlbHeHUX KOOP/MHAT, IHTEPBAJIiB Yacy, MBUIKOCTEH i IPUCKOPEHD 3MIHN y3araJlbHEHNX
KOOPJIMHAT 3a CTYIEHsMI PYXJUBOCTI MaHimysiiiiinoro pobora. ITepios yacy, HeoOXiAHUI st BHATTSI OKCUAHOT MTiBKH, topiBHIioe 15,88 c.
Ha ocHoBi oTpuMaHux pe3yabratiB po3poO/IeHO UKI0rpaMy KepyBaHHs MaHIyJIAIiiHIM PoOOTOM /Il BUKOHAHHS TEXHOJIOTIYHOI orepartii
BHATTS] OKCU/IHOT TV BKY [IPX BUPOOGHKIITBI TOBAPHOTO CBUHITIO, IIMHKY.

KiiouoBi ciioBa: okcu/Ha 1iiBKa, MaHinyasaiiinuii poboT, mianyBaHHs TPAEKTOPIi, porpamMHa TPaeKToOPis, KBajpaTHIHa iHTEPIOJISILis.



