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The object of research considered in this paper is the design
mindset process in the development of a prototype of electronic
service for assessing the environmental impact of the planned
activities of business entities. The problems of applying the design
mindset approach to the process of automating environmental
impact assessment have been investigated. As a result of the
application of the design mindset in combination with the
stakeholder approach, a logical-structural scheme and architecture
of the electronic service interface for different categories of users
have been developed. The peculiarities of the prototype of the
electronic service of environmental impact assessment (EIA ES) are
to provide a common understanding of the requirements and results
obtained, and convenient access to the execution of calculations.
Distinctive features for the implementation of calculations in ETA
ES are the quantitative obtaining of the values of indicators, which
are represented by a report in the form of qualitative parameters
through the use of a new algorithm. This allows business entities to
perform calculations of indicators using online access at the stage of
preparing the report.

The developed interface design and functionality of the EIA
prototype were evaluated by the expert method on a 10-point scale
when making calculations for a real project. The effectiveness of the
electronic service has been confirmed by the consistency of expert

opinions in line with the concordation method. The estimated

concordation coefficient was 0.83 and was checked for adequacy
according to the Pearson criterion (20.75), which confirmed the
reliability of the calculations at a significance level of 0.05.

The scope of application may be environmental impact
assessment of transport construction objects and gas stations. The
conditions for practical use are the availability of access to the
Internet and the availability of sufficient user qualifications for
performing calculations.
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Ventricular extrasystoles (VE) are considered the most dangerous
type of heart rthythm disorders for human life, their timely detection,
diagnosis and prevention are urgent issues of cardiology. In order to
ensure the objectivity of diagnosis of VE, it is necessary to process
a large amount of information related to the results of various medi-
cal studies, tests, anamnesis, accompanying diseases, etc., along with
a long-term Holter ECG monitor. In order to process such a large
amount of information and make a correct diagnosis, the issue of ap-
plying medical expert systems (MES) to doctors is currently relevant.
ESs using probabilistic models based on Bayes’ theorem are currently
preferred because there are uncertainties in medical diagnosis issues
that the same symptoms may be related to different diseases. The
object of this study is the development and construction of a Bayesian
belief network (BBN) for the purpose of diagnosing VEs. The choice
of BBN is justified by the fact that they have the ability to combine
several types of information, as well as the ability to manage uncertain-
ties and work with incomplete information. The result of the applica-
tion of the developed BBN is a probabilistic assessment of the diagno-
sis of VE. This network was built in the NETICA system from Norsys
Software Corp. A distinctive feature of this work is that when compil-
ing the table of conditional probabilities of BBN for the diagnosis of

VE, together with the results of ECG and echo-ECG studies, data on
the influence of additional factors that play a role in the occurrence of
VE were used, such as the index of oxygen saturation of erythrocytes
in the blood, changes in the thickness of the intima-media layer of the
aortic artery and the amount of lipid fractions of blood plasma.

Keywords: conditional probability, netica software, ventricular
extrasystoles, Bayesian belief network.
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According to WHO, the number of people with disabilities in
the world has exceeded 1 billion. At the same time, 80 percent of all
people with disabilities live in developing countries. In this regard,
the demand for the use of applications for people with disabilities is
growing every day. The paper deals with neural network methods
like MediaPipe Holistic and the LSTM module for determining the
sign language of people with disabilities. MediaPipe has demonstrat-
ed unprecedented low latency and high tracking accuracy in real-
world scenarios thanks to built-in monitoring solutions. Therefore,
MediaPipe Holistic was used in this work, which combines pose,
hand, and face control with detailed levels.

The main purpose of this paper is to show the effectiveness of
the HAR algorithm for recognizing human actions, based on the
architecture of in-depth learning for classifying actions into seven
different classes.

The main problem of this paper is the high level of recognition
of the sign language of people with disabilities when implementing
their work in cross-platform applications, web applications, social
networks that facilitate the daily life of people with disabilities
and interact with society. To solve this problem, an algorithm was
used that combines the architecture of a convolutional neural net-
work (CNN) and long short-term memory (LSTM) to study spatial
and temporal capabilities from three-dimensional skeletal data taken
only from a Microsoft Kinect camera. This combination allows you
to take advantage of LSTM when modeling temporal data and CNN
when modeling spatial data.

The results obtained based on calculations carried out by add-
ing a new layer to the existing model showed higher accuracy than
calculations carried out on the existing model.

Keywords: neural network model, convolutional neural net-
work, LSTM module, convolution, sign language.
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The paper presents the two-stage alignment and extending
methods of parallel corpora for the Kazakh language. The Kazakh
language is agglutinative with rich morphology and related to the
Turkic language group. So, the traditional alignment methods for
similar languages do not work for the Kazakh language. The align-
ment is used primarily to ensure that the fragment corresponding
to the original is found in the translation. After that, identical frag-
ments of parallel texts are compared with each other. At the initial
stage, the question is what needs to be leveled. Tt is possible to align
word by word, but this often becomes almost impossible for several
reasons: sets of lexemes and expressions do not match in different
languages. Considering the linguistic peculiarities of languages, the
developed technologies and ways of universal alignment of parallel
text may not work in languages with agglutination. It means that the
form of the word is formed by additional affixes and auxiliary words
that carry semantic and morphological information. The approach
presented in this paper is to use a two-stage alignment, which uses a
bilingual dictionary of synonyms. The evaluation with the use of the
English-Kazakh corpus verifies that our method shows an average of
89 % correct alignment. The second method is designed to expand
the parallel corpus due to the lack of natural parallel corpora of the
Kazakh-English language pair with good quality. The developed
method uses a combinatorial method taking into account the se-
mantic and grammatical features of the Kazakh language. Different
tenses of the Kazakh language are used for sentence generation, and
different endings for parts of speech are also considered.

Keywords: parallel corpora, aligning, Kazakh, English, sentence
generation, extending technology.
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Research in the field of semantic text analysis begins with the
study of the structure of natural language. The Kazakh language is
unique in that it belongs to agglutinative languages and requires care-
ful study. The object of this study is the text in the Kazakh language.
Existing approaches to the study of the semantic analysis of text in
the Kazakh language do not consider text analysis using the methods
of thematic modeling and learning of neural networks. The purpose
of this study is to determine the quality of a topic model based on
the LDA (Latent Dirichlet Allocation) method with Gibbs sampling,
through neural network learning. The LDA model can determine the
semantic probability of the keywords of a single document and give
them a rating score. To build a neural network, one of the widely used
LSTM architectures was used, which has proven itself well in work-
ing with NLP (Natural Language Processing). As a result of learning,
it is possible to see to what extent the text was trained and how the
semantic analysis of the text in the Kazakh language went. The sys-
tem, developed on the basis of the LDA model and neural network
learning, combines the detected keywords into separate topics. In
general, the experimental results showed that the use of deep neural
networks gives the expected results of the quality of the LDA model
in the processing of the Kazakh language. The developed model of the
neural network contributes to the assessment of the accuracy of the se-
mantics of the used text in the Kazakh language. The results obtained
can be applied in systems for processing text data, for example, when



checking the compliance of the topic and content of the proposed texts

(abstracts, term papers, theses, and other works).

Keywords: multilayer neural network, LDA model, deep learn-

ing, backpropagation.
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Automated processing of aerospace information makes it pos-
sible to effectively solve scientific and applied problems in cartogra-
phy, ecology, oceanology, exploration and development of minerals,
agriculture and forestry, and many other areas. At the same time, the
main way to extract information is to decipher images, which are the
main carrier of information about the area.

Aerospace images are a combination of natural texture regions
and man-made objects. This article discusses methods for analyz-
ing texture images. The main tasks of the analysis of texture areas
include the selection and formation of features that describe texture
differences, the selection and segmentation of texture areas, the
classification of texture areas, and the identification of an object by
texture. Depending on the features of the texture areas of the images
used, segmentation methods based on area analysis can be divided
into statistical, structural, fractal, spectral, and combined methods.

The article discusses textural features for the analysis of texture
images, and defines informative textural features to identify negative
factors for crop growth. To solve the tasks, textural features are used.
Much attention is paid to the development of software tools that al-
low to highlight the features that describe the differences in textures
for the segmentation of texture areas. This approach is universal and
has great potential on the studied aerospace image to identify objects
and boundaries of regions with different properties using clustering
based on images of the same surface area taken in different vegetation
periods. That is, the question of the applicability of sets of texture
features and other parameters for the analysis of experimental data
is being investigated.

Keywords: textural features, agricultural crops, image process-

ing, space images.
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Convenient and accurate verification of the user of a car
sharing system is one of the key components of the successful
functioning of the car sharing system as a whole. The machine
learning-based KYC (Know your customer) process algorithm
makes it possible to improve the accuracy of customer data valida-
tion and verification. This makes it possible to eliminate possible
losses and reputational losses of the company in case of unforeseen
situations while using the client’s car sharing services. The object
of this study is to find a solution to the problem of user verifica-
tion in a car sharing system based on the KYC process using deep
learning methods with a combination of OCR (Optical Character
Recognition) methods.

The statement of the user verification problem in the car sharing
system was formalized and the key parameters for the KYC process
have been determined. The algorithm of the KYC process was con-
structed. The algorithm includes six successive stages: separating a
face in the photograph, comparing faces, checking documents and
their validity period, establishing and recognizing ROI (region of
interest), formulating a verification decision. To separate the face in
the client’s photograph and compare faces, methods based on deep
learning, as well as the quick HoG method (Histogram of oriented
gradients), were considered and implemented. Verification of these
methods on a test dataset, which includes images of documents
of two thousand clients, showed that the recognition accuracy
was 91 % according to Jaccard’s metric. The average time of face
separation using the HoG method was 0.2 seconds and when using
trained models — 3.3 seconds. Using a combination of ROT and ORC
separation methods makes it possible to significantly improve the
accuracy of verification. The proposed client verification algorithm
is implemented as an API on an ML server and integrated into the
car sharing system.

Keywords: know your customer, pattern recognition, optical
character recognition, car sharing.
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The object of this study is electromechanical processes in an
autonomous wind power plant with a magnetoelectrical generator.

Under actual conditions, the wind speed is constantly changing.
The wind turbine works as efficiently as possible only at the rated
value of wind speed. When the wind speed changes, the efficiency of
converting mechanical wind energy into electrical energy decreases.
Controlling the power of the electric generator when the wind speed
changes is a relevant scientific and technical task.

A maximum power selection control system based on the
parameters of an experimental sample of a synchronous magneto-
electric generator has been designed and investigated. A feature
of the synthesized control system is that it was developed on the
basis of the concept of inverse dynamics problems in combination
with minimization of local functionals of instantaneous energy
values. The control law provides weak sensitivity to parametric
perturbations of the object and carries out dynamic decomposi-
tion of the interdependent nonlinear system, which predetermines
its practical implementation. Transient processes of the power,
voltage, and current of the stator, as well as the voltage and ex-
citation current were established when the wind speed changes
from 3 to 8 m/s, as well as when the active electrical resistance of
the load changes.

The results of this study confirm the effectiveness of the
maximum power take-off control system when wind speed and load
change. When the wind speed changes within 3-8 m/s and the load
by 50 %, the efficiency of converting mechanical wind energy into
electrical energy increases by 15—-40 % compared to the traditional
magnetoelectric system.

The findings of the current study are recommended for practical
use in autonomous power plants based on wind turbines with genera-
tors with permanent magnets.

Keywords: autonomous wind power plant, power control, syn-
chronous magnetoelectric generator, instantaneous energy.
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This paper reports the new design of an experimental bench to
study the effectiveness of the positional drive control system of shut-
off fittings. For research, the operating modes of the disk flap and
ball valve, based on proportional elements with feedback (4—20 mA),
were programmatically formed and described.

The mathematical model of control over shut-off devices has
been analytically described on the example of a disk rotary valve
with the possibility of further analysis of individual stages in accor-
dance with the accepted assumptions. The operating control signal is
justified with a serial asynchronous interface with an offset operating
range of permissible values of —16.0 mA.

Separate stages in the operation of the synthesized shut-off
fittings based on accepted assumptions have been described.
Measurements were performed for disc damper angles of 30°, 60°,
90° by variable value of the pressure control signal (1...4 bar)
with sampling of measuring indicators for the control system in
real time. The results obtained experimentally confirmed the ad-
equacy of numerical modeling regarding the study of the disk ro-
tary inter-flange valve, as well as preliminary assumptions in the
mathematical model. Data were obtained to test the efficiency of
controlled shut-off fittings (V-shaped ball valve, disc rotary inter-
flange valve) at a sugar factory. The average angle of rotation for
a ball is 17.61 degrees; the average value of the vapor temperature
after cooling is 130.91 °C (subject to a given value of 130.0 °C).
The deviation of the set value is 0.7 %. The average value for the
angle of rotation of the disc damper at 43.0 degrees showed the
largest deviation of technological parameters of 1.45 %.

Keywords: electro-pneumatic positioner of the shut-off de-
vice, characteristics of the mechanical-drive control system of the
positioner, disc damper, ball valve with V-neck, sugar production,
technological efficiency of operational processes.
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3ACTOCYBAHHS IU3AMH-MUCJIEHHS ITPU PO3POBIII IPOTOTUNY EJJEKTPOHHOI'O CEPBICY JIJIS
OITHKU BIUVINBY HA TOBKLLJIA (c. 6-15)

B. O. Xpyts6a, A. M. Xapuenko, I0. C. Xpyts6a, M. I. Koa6acin, B. M. lluGyascokuii, 0. O. Cinantsesa, P. C. Jlucak

PosrisinyTo 06’€KT A0CTIKEHHsT — TIPOIEC AU3aiiH-MUCJICHHS TIPU PO3pOoO0ILi TIPOTOTUILY €JIEKTPOHHOTO CepBiCY ISl OIIHKU BIUIMBY
Ha JIOBKILIA IJIAHOBAHOI AisibHOCTI cyO’eKTiB rocroapioBanus. Joc/iazKeHo mpobaeMaTKy 3acTOCYBAHHS IMAXOAY AU3alH-MUCICHHSA
JI0 TIPOIiecy aBTOMATH3allil OI[iHKM BIUIMBY HA HOBKI/UIA. B pesysbraTi 3acTocyBaHHS An3aiiH-MHUCAEHHS y TOEHAHHI 3 CTEHKXOIIMHIOBUM
MIXO0M PO3POGJIEHO JIOTIKO-CTPYKTYPHY CXEMy Ta apXiTeKTypy iHTepdeiicy eJeKTPOHHOTO CepBICY A PI3HUX KATEropiil KOPUCTYBadiB.
OcobIMBOCTAMK TPOTOTUITY €JEKTPOHHOTO cepiicy oninku BrumBy Ha noBkiis (EC OB/I) € 3abesnedentst €ANHOTO PO3YMiHHST BUMOT Ta
OJIEpKAHWX PE3YJIBTATIB, 3pYIHUI JOCTYTI 10 BUKOHAHHS PO3paxyHKiB. Biaminanmu pucamu 10 saiticaents o6unciens 8 EC OB/l € kinbkicHe
OTPUMAHHA 3HaYeHb IIOKA3HUKIB, SIKi B 3BiTi IIPEACTABICHO Y BUIJISAL SKICHUX IIapaMeTpiB 3aB/sKU 3aCTOCYBaHHIO HOBOro ajiropurmy. lle
ZI03BOJISIE Y6 €KTAM TOCTIONAPIOBAHHST 32 IOTIOMOTOI0 OHJIAIH [OCTYITY BUKOHYBATH PO3PAXYHKN MOKA3HUKIB 1€ Ha CTaii MrOTOBKH 3BiTY.

Pospobaiennii nusaitn inTepdeiicy ta dynxmionan nporotuny EC OB/ 6yB omiHeHui eKcriepTHIM MeTooM 3a 10-Ti GabHO MIKAIO0
[P 3iHCHEHHT PO3PaxXyHKIB 3a peajbHUM TIPOEKTOM. EdexTuBHICTH POOOTH eJIeKTPOHHOTO CepBicy MiATBEp/UKeHa Y3rOMKEHICTIO AYMOK
eKCIIePTIB 32 METOJIOM KOHKOp/altii. Po3paxynkoBuii koedirient koukopaii ckias 0,83 ta 6yB miepeBipeHmii Ha aIeKBaTHICT 32 KPUTEPIEM
ITipcona (20,75), 110 MiATBEPANIO JOCTOBIPHICTD TIPOBEACHNUX PO3PaXyHKiB 1pu piBHi 3Haunmocrti 0,05.

Cdepoto BUKOPHCTAHHS MOXKe OYTH OIiHKA BIUINBY Ha TOBKIJIST 00'€KTIB TPAHCIOPTHOTO OY/IiBHUIITBA Ta aBTO3AMPABHIX KOMILTEKCIB.
YMoBaMu MPaKTUYHOTO BUKOPHCTAHHSI € HASIBHICTH JOCTYILY /10 MEPesKi IHTePHET Ta HAasiBHICTH J0CTaTHBOI KBasidikalii Kopucrysada st
3/1iliICHEHHS PO3PAXYHKIB.

KmouoBi cioBa: 1n3aiin-MICIeHH:, OlliHKA BITUBY Ha AOBKIJJIS, CTEHKXOJepH, TPOTOTHII, €JIEKTPOHHNUN cepBic, inTepdeiic.
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PO3POBKA BAMECIBCbKOI JOBIPYOI MEPEKI /ISl JIATHOCTUKH IIJIYHOUKOBUX APUTMIM (c. 16-24)

Shafag Samadova, Akif Khidirov, Sitara Suleymanova, Ruslan Mammadov

[aynoukosi ekcrpacucroiu (IITE) BBaskaioThest HalbiAbII HeOE3TIEUHUM ISl JKUTTS JIOAUHU BUAOM HOPYIIEHb CEPIIEBOTO PUTMY,
iX CBO€UAacHe BUSBJEHH, AIaTHOCTUKA Ta MPO(MIMAKTUKA € aKTyaJlbHUMHU MUTaHHAMU Kapaionoril. /[uas 3abesnedennss 06'€KTUBHOCTI
miarnoctuku IIE meobxizna o6pobka Beaukoro obeary ingopmaiiii, moB'ssaHol 3 pesyjabraTaMyu Pi3HUX MEJAHYHUX JOCIIKEHb,
aHasi3iB, aHaMHe3y, CyMyTHIX 3aXBOPIOBAHb Ta iH., MOps i3 TpuBaguM MonitopyBautsam xosurepis EKT. /st 06po6ku Takoro BEJINKOTO
ob6csry indopmallii Ta TOCTAHOBKY MPABUJIBHOTO J[iarHO3y HApasi aKTyaJbHUM € MUTAHHS 3ACTOCYBAHHS MEIMKO-€KCIIEPTHUX CHCTEM
(MEC) no nikapiB. B manwmii yac nepeBara namaetbesi EC, 1mo BUKOpPUCTOBYE iiMOBipHicCHI Mojelri, 3acHoBaHi Ha Teopemi baiieca,
OCKIJIbKY B MUTAHHSIX MEANYHOI [IarHOCTUKH iCHYIOTh HEBU3HAYEHOCTI, MOB'SI3aHi 3 THM, IO OJHI i Ti caMi CHMITOME MOXYTbh OyTH
[OB'sA3aHi 3 PI3HUME 3aXBOPIOBaHHAMU. MeTOI0 aHOTO AOCHiKEeHHs € Po3pobKa Ta nmobynosa GalieciBebkoi noBipuoi mepesxi (BIM)
st miarsoctuky ITE. Bubip B/IM o6rpyHTOBaHUIT THM, 1[0 BOHU MalOTh MOKJINBICTH 00'€IHAHHS KiJIBKOX BB iH(hOpMAIlii, a TaKOXK
MOXKJIMBICTD yIPaBJIiHHS HEBU3HAYEHOCTSIMU Ta POOOTH 3 HENoBHOIO iHdopMmartieo. Pesyasratom 3actocyBanus pospodienoi BC/I e
iimosipa orinka aiarnosy JKE. s mepesxa 6yna nodynosana y cucremi NETICA Bix Norsys Software Corp. Biaminmowo ocobausictio
Janoi poboTH € Te, Mo NpH CKIafanui tTabauii ymoBHux fimosiprocteit BAM aast giarnoctukn IIE crinbho 3 pesyasratamun EKT Ta
exo-EKT nocuimpkens BpaxoByBasucs 1ani PO BUKOPUCTAHUI BIUIMB [0JATKOBUX (haKTOPIB, 10 BiAirpaioTh poJib y Bunukuenni [IE,
TAaKUX K iHIeKC HACMUEHHs KMCHEM €PUTPOIUTIB KPOBi, 3MiHA TOBIIMHU iHTUMa-MeJIia Mapy a0pTajbHOI apTepii Ta KiJTbKiCTh JTTiAHIX
(paxiii mrasmMu Kposi.

Kiouosi cioBa: yMoBHA HMOBIpPHICTD, porpamie 3abesrieuents netica, MJIYHOUKOBI eKCTpacucTo i, GaiiecoBechKa A0BipUa MepesKa.
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E@EKTUBHICTb BUKOPUCTAHHS AJITOPUTMIB I METO/IIB IITYYHAX TEXHOJIOTTIA PO3III3HABAHHSI
SKECTOBOI MOBMU JIJIs1 JIIOJIEM 3 OBMEKEHUMU MOKJIMBOCTSMU (c. 25-31)

Aigulim Bayegizova, Gulden Murzabekova, Aisulu Ismailova, Ulzada Aitimova, Ayagoz Mukhanova, Zhanar Beldeubayeva,
Aliya Ainagulova, Akgul Naizagarayeva

3a gaunvmn BOO3, KiabKicTh mofeil 3 00MeKeHNMI MOKIUBOCTAME Yy CBiTi nepesunmia 1 mimbsapa. Ilpu mpomy 80 BifcOTKIB mposKu-
BAOTh B KPAiHAX, I1[0 PO3BUBAIOTHCA. Y 3B’SI3KY 3 IIUM MOIMUT HA BUKOPHCTAHHSI IOAATKIB /IS JIIOJIell 3 0OMEKEHUMU MOJKIUBOCTSIME 3DOCTAE




3 KOXKHIM JHeM. Y poOOTi 1UIs BUSHAYEHHST JKeCTOBOI MOBH JIOZIEH 3 0OMEKEHIMIT MOKJIMBOCTSIMI PO3IVISIAIOTHCST HEPOMEPEsKeBl METOAN,
taki sk MediaPipe Holistic Ta LSTM-momyab. 3asastku BOyaoBanuM 3acobam Moritopurry MediaPipe npogemoncTpyBsas 6e3ipereieHTHO
HU3bKY 3aTPUMKY i BHCOKY TOYHICTD BiZICTEKEHHS B peabHux yMoBax. Tomy y maniii poboti BukopucroByBascs MediaPipe Holistic, 1o mo-
€/1Hy€ B cOOl yIPABJIIHHS 03010, PYKaMU 1 00IMYYAM 3 IeTali30BaHUMU PIBHIMHU.

OCHOBHOTO METOIO JIOCI/IDKEHHS € MmoKas3aTn edeKTuBHicTh anmroputMy HAR i posmizuaBanist Ghi3smuHoi aKTUBHOCTI JIIOAWHU, 3ACHO-
BAHOTO HA apPXiTEKTYpi TIIMOOKOT0 HABYAHHS /ISt Kiaacubikarii il 3a ciMoma pisHIME KJIacamu.

TosloBHUM 3aBIaHHSIM AaHOI pOGOTH € 3a6e3IeUeHHsT BUCOKOTO PiBHSI PO3Ii3HABAHHS KECTOBOI MOBU JItO/Ieil 3 0OMEKEHUMU MOXK-
JIMBOCTSME TIPU peastizallii ixuboi poboTH y KpoctiaThopMHUX JojlaTKaxX, BeO-10aTKaxX i COmiaJbHUX Mepeskax, Mo MOJErnyioTh 110-
BCSKICHHE JKUTTS JHO/iell 3 00MEKEHUMU MOKIUBOCTSIMU Ta B3AEMOIIOTH i3 CycnibcTBOM. [[Jis1 BUPIIIEHHS 1IbOTO 3aBIaHHS BUKOPUC-
TOBYBaBCS aJITOPUTM, 1[0 HOEAHYE B c0Oi apxiTekTypy 3ropTKoBoi HeliponHoi Mepexki (CNN) i gosroi koporkodacuoi mam'sti (LSTM)
ST BUBYEHHST TPOCTOPOBUX | THMYACOBUX MOJKJINBOCTEH 32 TPUBUMIPHUMK CKEJIETHUMU JIAHUMHU, B3ATUME TiJIbKY 3 Kamepu Microsoft
Kinect. Taka kombinaiiist 103BoJisie BukopucrtoByBatu tepesaru LSTM npu mogentoBanHi yacoBux ganux i CNN npu mozpenoBanHi
TIPOCTOPOBUX JIAHUX.

PesynsraTn, OTpHMaHi Ha OCHOBI PO3PaxyHKiB, BUKOHAHUX JOJAaBAHHSIM HOBOTO ILIAPY 10 ICHYI0Y0i MOzieJI, IIoKasasti 611l BUCOKY TOY-
HIiCTh, HI’K PO3PAXYHKH, TPOBEIEH] 32 ICHYIOYOIO MOJIEJIITIO.

KmouoBi cioBa: Moesrb Heilpontoi Mepeski, 3ropTKoBa Heiiponna Mepeska, LSTM-mozmyis, 3ropTka, skecToBa MOBa.
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TEXHOJIOTTI BUPIBHIOBAHHS TA PO3IIUPEHHS ITAPAJIEJIbHUX KOPIYCIB KA3AXCBKOI MOBH (c. 32-39)

Diana Rakhimova, Aidana Karibayeva

Y pobori mpescTaBieni METOIM [BOETAHOTO BHPIBHIOBAHHS Ta PO3MIMPEHHS TMApaIelbHIX KOPIYCiB KazaxCchkoi MoBH. Kasaxchka
MOBa € arJIOTHHATHBHOIO, Ma€ Garaty MOpgoJIoriio Ta BIIHOCUTHCS 10 TIOPKCbKOI MOBHOI TPy, ToMy TpajnIiiiHi METO/M BUPIBHIOBAHHS 3
MOAIOHUMI MOBaMU HE MHAXO/STh Uil Ka3aXChKOI MOBH. BUDIBHIOBaHHSI BUKOPUCTOBYETHCS B TIEPIILY YEPTY [JIsl 3HAXO/UKEHHS Y MePeKIajli
¢parmenTa, mo Bianosigae opurinasry. [licas mporo inenTnyni pparMenTn napageJbHIX TEKCTiB HOPiBHIOIOTH OWH 3 oHIM. Ha mouaTkoBoMy
eTalll NUTAHHS HOJIATAE Y TOMY, 110 I/IIAra€ BUPIBHIOBaHHIO. MOKHA BUKOHATU IIOC/JIiBHE BUPIBHIOBAHHS, ajle YacTO 1le CTa€ HPAKTHYHO
HEMOJKJIMBUM 3 KIJIbKOX NPUYIH: HAOOPH JIEKCeM Ta BUPa3iB y Pi3HUX MOBaxX He CIIBIaIaioTh. BpaxoBytoun JiHTBICTHYHI 0COOJMBOCTI MOB,
PO3PO0IIEH] TEXHOJIOTIT Ta COCOOM YHIBEPCATBLHOTO BUPIBHIOBAHHS TTAPAJIETBHOTO TEKCTY MOKYTh HE MIIHTH /1T MOB 3 arJIIOTHHAILIE.
Ile osnauvae, 1o Gopma cI0Ba YTBOPIOETHCS OAATKOBUME adikcaMy Ta JONOMIKHIMHU CJIOBaMH, 1[0 HECYTh CEMAHTHYHY i MOPHOJIOTiyHy
indopmartio. ITizxiz, npeacrasiaenuii B ganiii poboTi, MoJsIrae y 3acTOCYBaHHI [BOETAITHOTO BUPIBHIOBAHHS 3 BUKOPUCTAHHIM IBOMOBHOTO
cJI0BHMKA CUHOHIMIB. OlliHKa 3 BUKOPHUCTAHHSM aHIJIO-Ka3aXChKOTO KOPIYCY IiJATBEP/IKYE NPABUJIBHICTD BUPIBHIOBAHHS HAIMM METO/IOM
B cepennbomy Ha 89 %. [lpyruii MeTo npusHaveHuil Uisi PO3LMIMPEHHS 1apaesIbHOrO KOPIIYCY Y 3B'SI3KYy i3 BiZICYTHICTIO XOPOIIOI SIKOCTi
MPUPOJHUX TAPAJIETbHUX KOPIYCIB Ka3aXChKO-aHTJIHCHKOI MOBHOI Tapu. Y PO3po0OJIEHOMY METO/i BHKOPHCTOBYETHCS KOMOIHATOPHA
TEeXHIKa 3 yPaXyBaHHSIM CEMAHTUYHUX Ta FPAMATHYHUX 0COOJIMBOCTEN Kazaxchkoi MOBH. [[Jist OOy I0BU peveHb BUKOPHCTOBYIOTD Pi3Hi yacu
Ka3aXCbKOI MOBH, a TAKOXK BPAXOBYIOTbCS Pi3Hi 3aKiHYEHHS YaCTUH MOBH.

KiiouoBi cioBa: napasiesibHi KOPILycH, BUPiBHIOBAHHS, Ka3aXChKa MOBA, aHIJIIHCHKA MOBA, OOY/I0BA PEYEHD, TEXHOJIOTIsI PO3IITHPEHHSL.
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PO3POBKA TEMATUYHOI TA HEMPOMEPEKEBOI MOJIEJI IJISI HABUAHHS JAHUX (c. 40-50)

Akerke Akanova, Nazira Ospanova, Saltanat Sharipova, Gulalem Mauina, Zhanat Abdugulova

JlocmijkeHHss B rasysi CeMaHTHYHOTO aHai3y TEKCTY MOYMHAIOTHCS 3 BUBYEHHS CTPYKTYpH Tpupojanoi MoBu. Kasaxcpka moBa
VHIKaJbHa THM, 1[0 BITHOCUTBCS [0 arJIOTHHATUBHUX MOB i oTpeby€e peresibHOro BuBdueHHs. O6'€KTOM 1[bOTO JOCHIIKEHHS € TEKCT
Ka3aXxChKOI0 MOBOIO. IcHyToui mixoan o0 JOCIiZKeHHS CEeMaHTHYHOTO aHali3y TEeKCTY Ka3aXCbKOIO MOBOIO He PO3IJIANAIOTh aHali3
TEKCTY 3a JIOTIOMOTOI0 METO/iB TeMaTHYHOTO MO/IEJTIOBAHHS TAa HABYaHHS HEHPOHHUX Mepesk. MeToio JaHOTO OCTi/UKeHHS € BUBHAYCHHS
sgKocTi TeMaTHaHOI MoJeni Ha ocHoBi Metony LDA (Latent Dirichlet Allocation) i3 cemmmoBannsam TiGca, yepe3 HaBYaHHSA HeiPOHHOT
Mepexi. LDA mMozenp Moke BU3HAYUTH CEMAHTHUYHY MOJKJIMBICTH KJIIOUOBMUX CJIIB OHOTO JOKYMEHTa i AaTH iM KoedillicHT OIiHKH.
[lnst mobyoBu HellpoHHOI Mepeski OyJia BUKOpUCTaHA OAHA 3 nomupeHnx apxitektyp LSTM, ska po6pe 3apekoMenmaysaia cebe B
po6oti 3 NLP (Natural Language Processing). B pesysbrati HaB4aHHS MOKHA MTOOAYNTH, SIKOIO MIPOIO TEKCT HABYMBCS 1 SIK MPOIIIOB
CeMaHTHYHMIT aHaJi3 TEKCTYy KadaxcbKoio MoBoI0. Cucrema, pospobiena na ocHoBi LDA Mojeni Ta HaByaHHs HEHPOHHOI Mepeii,
MOE/IHYE BUSIBJIEH] KIIOYOBI CI0Ba B OKpeMi TeMu. B 1iJloMy eKCllepUMEHTAIbHI Pe3yibraTu MOKa3a/i, U0 BUKOPUCTAHHS TIHOOKUX
HEHPOHHUX Mepesk AaloTh TepenbadyBani pesynbrat sskocti LDA mozesni B 06po6iti kazaxcbkoi MoBu. Pozpobiiena Moesb HeiipoHHOT
MepesKi CHpHs€ OIliHIll BU3HAYEHHS TOYHOCTI CEMAHTUKHU TEKCTY, 10 BUKOPHCTOBYETbCS Ka3aXCbKOM MOBOI0O. OTpumaHi pesyJibraTi
MOKHA 3aCTOCYBATH B CHCTEMaX 0OPOOKN TEKCTOBUX JAHUX, HATTPUKJIA/, TTPU TIEPEBIPIN BiAMOBIAHOCTI TEMU Ta 3MICTY 3aIIPOMTOHOBAHUX
TekcTiB (pedepariB, KypCcOBUX, IUIIOMHUX Ta iHITHX POOIT).

Kiouosi cioBa: Gararoraposa HeiiponHa Mepeska, Moziesib LDA, riinboke HaBYaHHSI, 3BOPOTHE TOIIUPEHHST TOMUIIKH.
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3ACTOCYBAHHA IHOOPMANIMHUX TEKCTYPHUX O3HAK HA AEPO3MIOMKAX /1)1 BUSBJIEHHS
DAKTOPIB, IIIO HETATHBHO BIVINBAIOTb HA 3POCTAHHSA INITEHNIII (c. 51-58)

Moldir Yessenova, Gulzira Abdikerimova, Nurgul Baitemirova, Galia Mukhamedrakhimova, Karipola Mukhamedrakhimov,
Zeinigul Sattybaeva, Salgozha Indira Toyshybekkyzy, Akbota Yerzhanova

AromaTnzoBara 06poOKa aepoKocMiuHOT iH(hopMarlii 103BoJsIE eheKTUBHO BUPINIYBaTH HAYKOBI Ta MPUKJIa/HI 3aBAaHHsa KapTorpadii,
€KOJIOTIT, OKeaHOJIOTi], PO3BIZKU Ta PO3POOKM KOPUCHUX KOTAINH, CLIBCHKOTO Ta JIICOBOTO TOCHOAAPCTBA Ta 6araThoX iHIIMX rajyseii. [pu
1OMY OCHOBHKM CITOCOOOM OTPUMaHHSI € Po3UIM(POBKa 300pakeHb, 110 € OCHOBHUM HOCieM iHhopMalii mpo MicieBicTb.

Aepokocmiuni 300pakeHHsT € KoMOiHaIiero 06macTell 3 MPUPOAHOI0 TEKCTYPOIO Ta ITYYHNX 06 €KTIB. Y CTATTI PO3TISAAAIOTHCS METOMN
aHasi3y TEKCTypHUX 300paskenb. [[0 OCHOBHMX 3aBaHb aHAMi3y TEKCTYPHUX 00OJacTell BIAHOCATLCS BUILICHH Ta (GOPMYyBaHHs O3HAK, 110
OINUCYIOTh TEKCTYPHI BIZIMIHHOCTI, BU/IIJIEHHsI Ta cerMeHTallisi TeKCTypHUX obsacreid, Kiaacudikalis TekeTypHux obJacreii, izeHtudikais
00’eKTa 3a TEKCTYPOI0. 3aJeKHO BiZl 0COOMMBOCTEN TEKCTYPHUX 00IaCTell BAKOPUCTOBYBAHUX 300pakKeHb METOM CETMEHTAIlil, 110 TPYHTY-
I0THCS Ha aHaJIi31 M0, MOKHA PO3IIUTH Ha CTATHUCTUYHI, CTPYKTYPHI, (hpaKTasbHi, ClIeKTpaibHi Ta KOMOIHOBAHI METOIH.

V cratTi posrasaaaoThes TEKCTYPHI O3HAKK aHali3y TEKCTYPHUX 300paskeHb, i HABITh BU3HAYAIOTHCS iH(MOPMATUBHI TEKCTYPHI O3HAKN
BUSIBJIEHHS HETaTHMBHUX YMHHUKIB 3PDOCTAHHS CLIbCHKOTOCIIONAPCHKUX KyJbTYp. /Il BUpIlIEHHS IOCTaBJIEHUX 3aB/laHb BUKOPUCTOBYIOTDH
(akryphi ocobmmBocti. Besmka yBara npuiisieThest po3poOIli porpaMHKX 3aco6iB, 10 M03BOJISIOTh BUALISATH O3HAKH, 110 OMKUCYIOTH Bi/l-
MIiHHOCTI TEKCTYp cerMeHTaltii Tekecrypuux obsacreid. Ieil miaxia yniBepcasbHUi i Ma€ BeJMKI MOKJIMBOCTI HAa aePOKOCMIYHOMY 3HIMKY, IO
BUBYAETHCS, LIS BUSABJIEHHST 00 €KTIB 1 MK PETiOHIB 3 PI3HUMM BJIACTUBOCTSIMU 32 IOIIOMOTOIO KJIacTepuaallii Ha OCHOBI 3HIMKIB oftHi€el 1 Tiel
K JUJISTHKY TIOBEPXHI, 3p00JIeHuX B pisHi Bereraniiini mepiogn. ToOTO MOCITIKYEThCS TUTAHHS MTPO 3aCTOCYBAHHST HAGOPIB TEKCTYPHUX O3HAK
Ta HIMNX ITapaMeTpiB U1 aHAI3y eKCIIepUMEeHTATbHUX JaHUX.

KiiouoBi cioBa: TeKCTYpH, CilIbChKOTOCTIOAAPCHKI KYJIBLTYpH, 06po6Ka 306pakenb, KOCMIuHi 3HIMKH.
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ABTOMATU3AIIISA ITPOIECY BEPUMIKAIIIT KJIIEHTIB CUCTEMU KAPIIEPTHTY HA OCHOBI METO/IIB
MAIINMHHOTO HABYAHHHI (c. 59-66)

B. €. Amipraiies, I. K. €rembepaiea, O. 0. Kyuancokuii, 10. B. Augpamxo, I. I. Kopoan

3pyuHa Ta TouHa Bepudikallis KOpUCTyBaya CUCTEMHU KapIIepiHTy € OHIEI0 i3 KIOYOBUX CKJIAJAHNKIB YCHITTHOTO (DYHKITIOHYBAHHS CHC-
Temu Kapuiepinry B iizomy. Anropursm rporecy KYC (Know your customer) Ha OCHOBI MaIlInHHOTO HaBYAHHS I03BOJISE IT/BUIIIUTH TOYHICTD
nepeBipKy aHux KiaieHTa ta iioro sepudikaitii. Ile 103Bossie yeyHyTH MOXKIMBI 30UTKK Ta peIyTalliiiii BTpaTi KOMIaHii B pa3i BUHUKHEHHS
HerepesbauyBaHUX CUTYAIH ITi/l Yac KOPUCTYBAHHS KJIIEHTOM mocjayramu kapiiepinry. O6’€KToM JOC/I/KEeHHS € 3HAXO/PKEHHST PO3B S3KY
3azaui Bepudikailii KopucryBada B cucteMi Kapiepinry Ha ocnosi nporecy KYC 3a 101oMoroio MeToiB riimboKoro HapuyanHs 3 KOMOiHAIIEO
meroziB OCR (Optical Character Recognition). @opmarizoBaHo mocTaHoBKy 3ajiaui Bepupikailii KOpUCTyBaya B CHCTEMi KapIIepinry Ta
BusHavyeHo KaouoBi mapamerpu st KYC mporecy. ITobynosano anropurm mporiecy KYC. AJropuT™ BKJIIOYAE MICTh MOCTIIOBHUX €TalliB:
Biztokpemiierts obnyyst Ha ororpadii, mopiBHAHHs 00114, TIepeBipKa JOKYMEHTIB Ta TepMiHy iX /i, BcTaHoBJIeHHs Ta posnisHaBatis ROT
(region of interest), hopmysoBanms pimenns moao Bepudikaii. st Binokpemsenust obamaust Ha (ororpadil kiaienTa Ta nopiBHsaHHs 006-
JINY PO3TJISTHYTO Ta peasi3oBaHo METO/M Ha OCHOBI TIMOMHHOTO HaBYaHHs, a Takosk mBuakuii meroq HoG (Histogram of oriented gradients).
ITepeBipka aHIX METO/IIB HA TECTOBOMY HaGOPi IAHUX, SIKUiT BRIIOYA€E 300paKeHHsI IOKYMEHTIB IBOX THCSY KJIIE€HTIB TIOKA3a/Ia, 10 TOYHICTh
posmnizHasanust ckianae 91 % sa merpuxono Kaxkapa. Cepeaniil uac Binokpemnerns: o6iuyuust 3a metogom HoG cranosuts 0,2 cekyHam, a
3 BUKOPUCTAHHIM HaBueHuX Mogeneil — 3,3 cekynan. Bukopucranng kombinaiii merogis Bigokpemiennss ROI ta ORC mae 3mMory cyTTeBo
TABAMINTH TOYHICTh Bepudikaii. 3arrpornonoBanuii anropuT™ Bepudikarii kiaienTis peamisoBano sk API na ML cepsepi Ta inTerposano 70
CHCTEMU KaplIepiHry.

Kiouosi caosa: know your customer, posmisnaBantst 06pasis, optical character recognition, kapiepinr.
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PO3POBKA CUCTEMH KEPYBAHHS BIJIBOPOM MAKCUMAJIBHOI IIOTYKHOCTI ABTOHOMHOI BITPOBOI
YCTAHOBKMU 13 CHHXPOHHUM MATHITOEJNEKTPUYHUM I'EHEPATOPOM (c. 67-78)

M. d. Octposepxos, B. B. Uymak. M. A. KoBaienko, 1. §I. KoBanenko

OG6’ €KTOM JIOCIIKEHHS € eJIEKTPOMEXaHIuHi TIPOIeCH B aBTOHOMHI1 BITPOETIEKTPUYHIN YCTAHOBII 3 MAriHTOCTIEKTUPYHUM TEHEPATOPOM.

B peanbHuX yMOBaX HIBU/IKICTH BITPY MOCTIIHO 3MiHIOETBCS. BiTpoarperar mparfoe MakCUMaabHO e()eKTUBHO JIMIIE 32 HOMIHAJIBHOTO
3HAYEHHs MBHUIKOCTI BiTpy. IIpm 3mini mBUIKOCTI BiTPY e(hEKTUBHICTH MEPETBOPEHHS MeXaHiunoi eneprii BITPY B eJIEKTPUUHY MaJIaE.
KepyBanHs moTyKHICTIO €JIeKTPOreHepaTopa mpu 3MiHi IMBUAKOCT] BITPY € aKTYaJIbHOIO HAYKOBO-TEXHIYHOIO TPOOJIEMOIO.



Po3po6iieHo Ta JOCHIIKEHO CUCTeMy KepyBaHHS BiOOPOM MaKCHMAJIBHOI IOTYKHOCTI HAa OCHOBI IAPAMETPIB €KCIIEPUMEHTANBHOTO
3pa3ka CUHXPOHHOIO MarHiTOENeKTPUYHOro reHepartopa. OcoGIMBICTIO CHHTE30BAHOI CHCTEME KEPYBAHHS € Te, 10 BOHA PO3pobJieHa Ha
OCHOBI KOHIIEMIIi1 3BOPOTHNX 33/1a4 AMHAMIKHM B TIOEHAHHI 3 MiHIMi3alli€o JOKaJIbHUX (DYHKIIOHAIIB MUTTEBUX 3HAUEHb eHepriil. 3akoH
KepyBaHHs 3a0e3meuye caabKy YyTAMBICTH 10 MapaMeTpUYHuX 30ypeHb 00'€KTa Ta 3AIICHIOE IMHAMIUHY IEKOMITO3UINI0 B3AEMO3ATIEKHOI
HEJIHIITHOT CUCTeMU, 10 3yMOBJIOE HOTO PAKTUYHY peasizailiio. OTpUMaHo MepexifHi Mporecu MOTYKHOCTI, HATIPYTH Ta CTPYMY CTaTopa,
HAIIPYTH Ta cTPyMy 30y IKEHHsT [IPU 3MiHI IBUAKOCTI BITPY Biz 3 10 8 M/¢, a TAKOXK I1PU 3MiHI AKTUBHOTO €JICKTPUIHOTO OIIOPY HABAHTAYKCHHSL.

OtpumaHi pe3ynbraTu TOCHIKEHHS MATBEPIKYIOTh eDEeKTUBHICTD POOOTH CUCTEMU KEPYBAHHS BiGOPOM MaKCHMAJIBHOI MOTYKHOCTI
TP 3MiHi IMBUAKOCTI BITPY Ta HaBaHTaxeHHs. [Ipm 3MmiHi mBHAKOCTI BITPY B Mekax 3—8 M/c Ta HaBaHTakeHHS Ha 50 % edeKTHBHICTH
MepeTBOPEHHSI MEXaHIYHOT eHeprii BITPY B esieKTpudny 3pocrac Ha 15-40 % B MOPiBHIHHI 3 TPAMIHIITHOI0 MATHITOEJIEKTPUYHOIO CHCTEMOIO.

PesyzbraTu ocipkeHHS PEKOMEHIYEThCS /[0 TPAKTUYHOTO BUKOPUCTAHHS B AaBTOHOMHIX €HEProyCTaHOBKAX Ha OCHOBI BiTpoarperaTis
3 TeHepaTOpaMH i3 MOCTIHHIMI MarHiTaMH.

KmouoBi cioBa: aBTOHOMHA BITPOEJIEKTPUYHA YCTAHOBKA, KEPYBAHHS MOTYKHICTIO, CHAHXPOHHUIT MATHITOCJIEKTPUYHUIN T€HEPATODP, MUT-

TEBA €HEPTisl.
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CHUHTE3 CUCTEMU YIIPABJITHHS IO3UIIIMTHOIO ITHEBMOIIPUBO/IY 3AIIIPHOI APMATYPH 3A
KPUTEPIAMU TEXHOJIOTTYHOI E@EKTUBHOCTI (c. 79-91)

JI. O. Kpusomnsic-Bosozina, O. M. I'assa, B. I. Muponuyk, B. 0. Cyxeunko, C. B. Tokapuyk, O. C. Bonoaixn

Po3po6IeHO KOHCTPYKINIO €KCIEPIMEHTATBHOTO CTEH/IY, MPHU3HAYEHOTO I MOCTIKEHHS ehEeKTHBHOCTI CHCTEMH YIIPABJIHHS
MOBUIHUM TIPUBOIOM 3amipHOi apMarypu. [l NpOBeAeHHs MOCHIKeHb MPorpaMHo chOpMOBaHi i ormmcadi peskuMu poOOTH UCKOBOI
3aCJIIHKH Ta KYJBOBOTO KPamy, Ha OCHOBI IMTPOMOPIIHNUX €JIeMEHTiB 3 3BOPOTHIM 3B’s13K0M (4—20 MA).

AHanmiTHUHO ONMCaHa MaTeMaTHYHA MOieJb KEPYBaHHS 3allipHUMH IIPUCTPOSIMH Ha IIPUKJAJL JUCKOBOI MOBOPOTHOI 3aCTiHKU 3
MOJKJIUBICTIO TOJAJBIIIOr0 AHAI3Y OKPEMUX ETalliB BiAOBIIHO 10 NPUIHATHX AOIyHIeHb. PoGOUMil cUTHAI KepyBaHHS OOTPYHTOBAHO i3
MOCJIIOBHUM ACHHXPOHHUM iHTepdheicoM i3 3MilleHnM poOOUYHM Jiallas0HOM JOMYCTUMUX 3HadeHb —16.0 MA.

Omncani okpemi etanu poGOTH CUHTE30BAHUX TIPUCTPOIB 3aIPHOI apPMATYPH HA OCHOBI PUIHATHX AOMYyIIeHb. [IpoBeeHi 3aMipu st
KyTiB inckoBoi 3acainku 30°, 60°, 90° 3a 3MiHHIM 3HAYEHHSIM KePYIOYOro CUrHaIy 1010 TUcKy (1...4 6ap) i3 IUCKpeTH3allieio BUMipIOBaJIbHIX
TIOKA3HUKIB /11 KOHTPOJIBHOI CUCTEMHU Y peaJibHOMY uaci. Pe3yssraT, oTpuMaHi eKcriepuMeHTaIbHO, MiATBePAN/IN aIeKBAaTHICTh YHCEIBHOTO
MOZIEJIIOBAHHS THO/I0 TOCTIZKEHHsT POOOTH ANCKOBOI OBOPOTHOI MiK(MJIAHIIEBOT 3aC/IIHKM, a TAKOK MOTIEPEIHIX MPUITYIIEHb Y MaTeMaTUYHii
Mozesi. Orpumani gami st mepeBipku eeKTUBHOCTI po6OTH KepoBaHoi 3armipHoi apMaTyp (KyJboBOTO KpaHy V—TMomiGHIM BHUPI3OM,
JIFICKOBOI ITOBOPOTHOI Mizk(hitaHIIeBOI 3aCIiHKI ), HA ILyKpoBOMY 3aBojii. Cepe/iHe 3HAYEHHS KyTa [IOBOPOTY JUlsl KyJIi cranoButh 17.61 rpaxycu;
cepejiHe 3HaYeHHsT TeMepaTypu napu micis oxosnoskerts 130.91 °C (3a ymosu 3amanoro 3uadenns 130.0 °C). Biaxuienus BctaHOBIEHOTO
suavennst — 0.7 %. CepeiHe 3HaYEHHST /IS KyTa HOBOPOTY JMCKOBOI 3acainku y 43.0 rpagycu, okasaao HalbiIbIne BiIXUICHHS TeXHOJIOTiYe
HuX napamerpiB y 1.45 %.

KmouoBi cioBa: eekTpomHeBMaTHYHII TO3WITIOHED 3aIipHOTO TIPUCTPOIO, XapaKTePUCTHKN MeXaHiKO-TIPUBIAHOI Kepyiovyoi CUcCTeMu
MO3UILIOHEPY, IMCKOBA 3aCJiHKa, KyJbOBUiI KpaH 3 V-MOAIGHUM BHPI30M, IYKPOBE BUPOOHUIITBO, TEXHOJOTIYHA e(HDEKTUBHITH POOOUMX
TIPOIIECiB.



