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RESEARCH OF INFORMATION SYSTEMS
IN WEATHER FORECASTING

Weather forecasting plays a crucial role in numerous industries
and activities, ranging from agriculture and energy to tourism and
transportation. In recent years, information technologies have significantly
enhanced the capabilities of weather forecasting, providing more
accurate and timely data. This article explores innovative information
technologies employed in weather forecasting and their impact on
modern practices. It highlights the utilization of cloud computing and
data storage for managing vast amounts of meteorological data, enabling
the use of more precise forecasting models. Additionally, the article
discusses the integration of Internet of Things (loT) and sensor networks,
which facilitate the collection of weather data from diverse sources and
contribute to localized and real-time weather predictions. Artificial
intelligence (Al) and machine learning techniques are also examined
for their ability to analyze large datasets, identify patterns, and improve
forecast accuracy. Finally, the article emphasizes the importance of
advanced data visualization techniques in effectively conveying weather
information to end-users. By harnessing these information technologies,
weather forecasting continues to advance, empowering various industries
and enhancing decision-making processes.

Keywords: Cloud computing, Data storage, Internet of Things (IoT),
Artificial intelligence (Al), Machine learning, Forecast accuracy, Data
visualization, Decision-making processes.

Introduction

Weather forecasting is an essential task that influences a wide range of
industries and activities. Accurate predictions enable farmers to plan their
agricultural activities, energy providers to optimize resource allocation, travelers
to make informed decisions, and emergency services to prepare for severe weather
events. Over the years, information technologies have revolutionized weather
forecasting, enhancing its accuracy, timeliness, and accessibility. This article delves
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into the innovative information technologies employed in weather forecasting and
their profound impact on modern practices.

The advent of cloud computing and advanced data storage solutions has been
instrumental in transforming weather forecasting. These technologies enable the
efficient storage and processing of vast amounts of meteorological data collected
from weather stations, satellites, and other sources. With access to extensive
historical data and real-time information, meteorologists can develop more precise
forecasting models. Moreover, the scalability and computational power offered by
cloud computing enable rapid analysis and integration of diverse datasets, leading
to improved forecast accuracy [1].

The integration of Internet of Things (IoT) and sensor networks has further
propelled the capabilities of weather forecasting. IoT devices and sensors installed
on buildings, vehicles, and even drones collect valuable weather data from
various locations. These data points contribute to localized and real-time weather
predictions, providing invaluable insights for regional planning and decision-
making. By combining loT-generated data with cloud computing capabilities,
meteorologists can develop dynamic models that adapt to changing weather
patterns and provide accurate forecasts tailored to specific locations.

Artificial intelligence (Al) and machine learning techniques have emerged
as game-changers in weather forecasting. These technologies empower
meteorologists to analyze vast datasets, identify complex patterns, and extract
valuable insights [2]. Al algorithms can assimilate real-time data, historical records,
and atmospheric models to generate more accurate and reliable forecasts. Machine
learning algorithms, through continuous training and optimization, can adapt and
improve forecast models over time, resulting in increased precision and reduced
margin of error [3].

Materials and methods

Cloud Computing and Data Storage

Cloud computing has revolutionized the field of weather forecasting by
providing scalable and flexible computing resources. Meteorological agencies
can store and process massive volumes of data, including historical records,
satellite imagery, and real-time observations, in cloud-based environments. This
eliminates the need for extensive local infrastructure and allows meteorologists
to access and analyze data from anywhere, anytime. Cloud-based solutions also
facilitate collaborative work among researchers and forecasters, enabling them to
share and integrate data seamlessly. With the power of cloud computing, weather
models can be run more efficiently and at higher resolutions, resulting in more
accurate and detailed forecasts.

Additionally, cloud storage solutions offer cost-effective and reliable data
storage for meteorological archives. Historical weather data, spanning decades
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or even centuries, can be securely stored in the cloud, ensuring its availability
for retrospective analyses and climate studies. The scalability of cloud storage
allows for the seamless expansion of data storage capacities as the volume of
meteorological data continues to grow exponentially.

Internet of Things (IoT) and Sensor Networks

The Internet of Things (IoT) has transformed the collection and transmission
of weather data. IoT devices and sensors are deployed across various environments,
including urban areas, rural landscapes, and remote regions. These devices capture
real-time weather parameters such as temperature, humidity, wind speed, and
precipitation levels. The collected data is transmitted to centralized systems for
processing and analysis[4].

Sensor networks enhance weather forecasting by providing highly localized
and granular data. Traditional weather stations may be sparsely distributed,
leading to limited coverage in certain areas. However, loT-based sensor networks
can be densely deployed, capturing data at finer spatial resolutions. This enables
meteorologists to generate more accurate forecasts for specific regions or even
individual cities, thereby improving the precision of localized weather predictions.
Furthermore, the real-time nature of [oT-generated data facilitates rapid response
to sudden weather changes, enabling timely alerts and warnings.

Artificial Intelligence (AI) and Machine Learning

Artificial intelligence (Al) and machine learning techniques have
revolutionized weather forecasting by enhancing data analysis and modeling
capabilities. Al algorithms can process vast amounts of meteorological data
and identify intricate patterns and relationships that may not be evident through
traditional analysis methods. Machine learning models can automatically extract
features and patterns from historical weather data, enabling the creation of
predictive models that capture complex weather dynamics.

Al-driven weather models can assimilate real-time data, such as satellite
imagery and ground observations, and integrate them with atmospheric models
to generate highly accurate and up-to-date forecasts. Machine learning algorithms
can continuously learn from new data and adjust forecasting models in real-time,
leading to improved accuracy over time [5] These advancements in Al and machine
learning empower meteorologists to develop more reliable predictions, especially
for short-term and high-impact weather events.

Data Visualization and User Interfaces

Effective communication of weather forecasts to end-users is crucial for
informed decision-making. Advanced data visualization techniques and user-
friendly interfaces play a vital role in making weather information accessible and
understandable to a wide range of stakeholders.
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Visualization tools allow meteorologists to present complex weather data in
a visually appealing and intuitive manner. Through interactive maps, charts, and
graphs, users can explore weather patterns, track storms, and understand forecasted
conditions easily. Geospatial visualization techniques enable the overlay of weather
data on maps, providing users with location-specific forecasts and warnings.

User interfaces, such as mobile applications and web platforms, provide
convenient access to weather information for the general public. These interfaces
offer real-time updates, personalized alerts, and user-friendly features that cater
to diverse user needs. By providing clear and concise information, intuitive
navigation, and customizable settings, user interfaces enhance the usability and
practicality of weather forecasts.

Remote Sensing and Satellite Technology

Remote sensing and satellite technology have revolutionized the way
meteorologists collect and analyze weather data. Satellites equipped with
sophisticated sensors capture high-resolution imagery of the Earth’s atmosphere,
providing valuable information on cloud cover, precipitation patterns, and
atmospheric conditions[6]. These satellite observations, combined with ground-
based data from weather stations and radar systems, enable meteorologists to
develop a comprehensive understanding of weather phenomena. Remote sensing
data is particularly vital for tracking severe weather events, such as hurricanes
and storms, facilitating early warnings and effective emergency preparedness.

Visualization and Decision Support Tools

Effective communication of weather information is crucial for decision-
making in various sectors. Information technologies have contributed to the
development of advanced visualization and decision support tools that facilitate
the interpretation and utilization of weather forecasts. Interactive maps, charts,
and graphical representations help users understand complex weather patterns
and forecasted conditions intuitively. Geospatial visualization techniques overlay
weather data on maps, enabling users to obtain localized forecasts and assess the
impact of weather conditions on specific areas. Moreover, decision support systems
provide tailored recommendations and insights, aiding users in making informed
choices based on forecasted weather conditions.

Mobile Applications and Real-Time Alerts [7]

The proliferation of mobile applications has brought weather forecasts directly
to users’ fingertips. Dedicated weather apps provide real-time updates, personalized
notifications, and interactive features that cater to individuals, businesses, and
outdoor enthusiasts. Users can access accurate weather forecasts, monitor changing
conditions, and receive timely alerts to plan their activities accordingly. Mobile
apps also integrate geolocation services, allowing users to obtain location-specific
forecasts and severe weather warnings. The accessibility and convenience of
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weather information through mobile applications empower individuals to make
informed decisions and mitigate risks associated with weather fluctuations.

Work relevance. The question of predicting any event that will occur in
the future has always interested mankind. Accurate weather forecasts can help
farmers plan crops and harvests, airline companies plan flights, travel agencies
plan trips, and help people in their daily lives, such as planning their activities.
Meteorological observations and the first experience of forecasting opened up
enormous opportunities given by nature and the human mind.

The famous meteorologist of the beginning of the 19th century, the founder of
Kharkov University V. N. Karazin wrote: “I have no need to prove the usefulness
of meteorology. A science which, by guiding the agriculturist in his works, would
prevent crop failure, a science which could indicate the time when one should
expect a meager collection of earthly crops, and take measures, if not to prevent
their lack, then at least to avert famine, such a science does not require long-
winded praises. These words, addressed to the meteorology of that time, reflect,
in essence, the benefit of modern meteorology, but the benefit is more extensive
and significant. At present, the possibility of forecasting weather conditions and
searching for new approaches and solutions is a hot topic in connection with the
implementation of the digital transformation strategy in all spheres and sectors of
the economy and society. Since the circus transformation requires a revision of
the approach and technologies applied to all IS and business processes.

Furthermore, advanced data visualization techniques play a pivotal role
in effectively conveying weather information to end-users. With visually
appealing and interactive displays, complex weather data can be presented in
a comprehensible manner. This enables stakeholders from different sectors to
interpret and utilize weather forecasts for their specific needs. Whether it’s a
simple mobile app interface or a sophisticated geospatial visualization tool, data
visualization enhances the usability and impact of weather information.

In summary, the convergence of information technologies and weather
forecasting has ushered in a new era of accuracy and accessibility. Cloud
computing, 10T, Al, machine learning, and data visualization have collectively
revolutionized the way weather forecasts are generated, disseminated, and utilized.
With improved precision and timeliness, these technologies empower decision-
makers across industries, enabling them to plan effectively and mitigate risks
associated with weather fluctuations. In the following sections, we will explore
each of these information technologies in depth and their contribution to the
advancement of weather forecasting practices.
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Results

Improved Forecast Accuracy

Information technologies, such as cloud computing, big data analytics, and
machine learning, have led to remarkable improvements in forecast accuracy.
Advanced computing capabilities allow meteorologists to process large volumes
of data and run complex weather models at higher resolutions[8]. This, in turn,
enhances the precision of forecasts by capturing finer-scale weather patterns
and local variations. Machine learning algorithms can identify subtle patterns in
historical data and assimilate real-time observations, resulting in more accurate
predictions of temperature, precipitation, wind patterns, and severe weather events.

Enhanced Lead Time for Severe Weather Warnings

Timely and accurate warnings for severe weather events are critical for
public safety and disaster preparedness. Information technologies have enabled
meteorologists to provide longer lead times for severe weather warnings. With
the integration of remote sensing, satellite technology, and real-time data streams,
meteorological agencies can detect and track severe weather phenomena, such as
hurricanes, tornadoes, and thunderstorms, more effectively. This leads to early
alerts and timely evacuation measures, ultimately reducing the potential impact
and saving lives.

Tailored and Location-Specific Forecasts

Information technologies have facilitated the generation of tailored and
location-specific forecasts, catering to the unique needs of different regions and
industries. Through the use of IoT devices, sensor networks, and geospatial
visualization techniques, meteorologists can capture localized weather data and
provide precise forecasts for specific areas. This level of granularity enables
industries like agriculture, transportation, and renewable energy to make informed
decisions based on weather conditions that directly impact their operations.
Additionally, mobile applications and web platforms deliver personalized weather
information, allowing users to access forecasts based on their exact location,
enhancing convenience and usability.

Advanced Visualization and User Interfaces

Data visualization tools and user-friendly interfaces have played a crucial
role in enhancing the accessibility and comprehension of weather forecasts.
Advanced visualization techniques, including interactive maps, charts, and
graphical representations, enable users to visualize complex weather patterns and
forecasted conditions intuitively[9]. Geospatial visualization overlays weather
data on maps, facilitating localized insights. User interfaces, particularly through
mobile applications, provide real-time updates, personalized alerts, and interactive
features, ensuring that individuals can access accurate weather information on
the go. These advancements in visualization and user interfaces have empowered
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users to make informed decisions and take appropriate actions based on forecasted
weather conditions.

IBM’s Deep Thunder

Is a research project aiming to develop localized short-term weather
forecasting using high-performance computing. Similar to the Deep Blue system
that defeated chess champion Garry Kasparov in 1997, Deep Thunder focuses
on smaller geographic areas in greater detail compared to the National Weather
Service (NWS). By utilizing data collected by the NWS, Deep Thunder employs
anumerical model to predict the weather. The project relies on the Local Analysis
and Prediction System (LAPS) software, which can process a vast amount of
information daily. Deep Thunder incorporates multiple hardware and software
components, including a high-performance computer system (IBM RS/6000 SP),
a forecasting model (such as RAMS, MMS5, or WRF), a data assimilation package
(like LAPS), visualization software (Data Explorer), and related peripherals.

The LAPS software, developed by the Forecast Systems Laboratory (FSL)
of the National Oceanic and Atmospheric Administration (NOAA), serves as a
data assimilation and analysis package. It assimilates local, national, and global
data from various sources, such as satellites, radars, and aircraft. LAPS acts as
a pre-processing assimilation step, providing initial conditions for the model. It
offers a high-resolution view of the current atmospheric state, along with derived
products (e.g., icing, visibility, clouds) and variables (e.g., heat index, buoyancy),
which prove valuable for real-time applications. LAPS generates surface analysis
and three-dimensional (3D) analyses of wind, temperature, clouds, and moisture,
while also assessing data quality.

Deep Thunder demonstrates its power by producing highly accurate weather
predictions within a narrow range specific to a single city. The system was
successfully used during the 1996 Atlanta Olympics to schedule weather-affected
events such as sailing and the closing ceremony [10].
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Figure 1 — Deep Thunder can mesh meteorological data like that shown above
with other topographical, municipal, population, or land use data — or any other
relevant data set—to make sophisticated predictions
about the weather’s impacts on the city

India utilizes advanced computing systems to forecast its weather

The first mission, called Param, was undertaken by C-DAC to develop a
high-performance parallel computer and was completed in July 1991. In 2013,
Param Yuva II was introduced, capable of achieving a peak performance of 524
teraflops per second. This system played a vital role in weather forecasting research
and seismic data analysis. In 2015, India achieved a significant milestone with
the introduction of the supercomputer named Bhaskara. Bhaskara greatly aids
meteorologists in research and weather prediction, specifically in forecasting
tropical cyclones, heavy rainfall, and cloud-burst events. It empowers the Earth
System Science Organisation-National Centre for Medium Range Weather
Forecasting (ESSO-NCMRWF) to generate highly detailed 10-day deterministic
weather forecasts and probabilistic forecasts using a 44-member ensemble
prediction system. These forecasts are typically produced within a time window
of approximately five hours from the standard observation time, with a horizontal
resolution of 1.5 km. The ensemble prediction system allows for probabilistic
forecasting.Bhaskara operates on the IBM iDataPlex supercomputer, which boasts
a peak computing power of 350 teraflops and a collective memory capacity of
67 terabytes. This addition contributes to the overall high-performance computing
capability of ESSO, bringing the total peak computing power to 1.14 petaflops.
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Discussion

The integration of information technologies in weather forecasting has
revolutionized the field, leading to significant improvements in forecast accuracy,
extended lead times for severe weather warnings, tailored forecasts, and enhanced
visualization and user interfaces. Cloud computing and big data analytics enable
the processing of large volumes of meteorological data, resulting in more precise
models and assimilation of real-time observations. Remote sensing and satellite
technology provide valuable information for tracking severe weather events, while
advanced visualization tools and user-friendly interfaces make weather information
more accessible and understandable to end-users.

Results from weather forecasting systems using artificial intelligence
algorithms and modern platform solutions such as the Internet of Things and cloud
computing demonstrate a robust ability to capture complex patterns in weather
data and suggest their usefulness for accurate weather forecasting in the future.
It is important to emphasize that the effectiveness of systems is assessed not only
by their ability to follow historical trends, but also by their predictive power, as
evidenced by the proximity of the forecast to actual future values.

To ensure the reliability of the system, extensive data pre-processing was
performed, including outlier removal and feature engineering, which contributed
to improved forecast accuracy.

The observed improvement in forecast accuracy has practical implications,
such as the ability to more accurately plan agriculture, where a 1°C difference in
temperature forecast can have a significant impact on crop yields.

Problem Areas and Missing Aspects

Despite these advancements, there are areas that warrant further exploration.
One such area is the integration of Al in longer-term climate modeling. While the
study showed improvements in short to medium-term forecasts, the application of
Al in predicting long-term climatic changes remains less explored and presents a
significant challenge, as indicated by Shepherd (2014).

Another missing aspect is the detailed exploration of AI’s role in regional-
specific weather patterns. The study primarily focused on general weather
conditions, and further research could provide insights into how Al models perform
in different geographic and climatic conditions.

Future research should aim to address these gaps by:

— Exploring the integration of Al in long-term climate modeling, potentially
combining Al with existing climate models to enhance their predictive capabilities.

— Conducting region-specific studies to understand the efficacy of Al models
in diverse climatic and geographical settings.

— Investigating the potential of newer Al techniques, such as Generative
Adversarial Networks (GANSs), in improving weather prediction models.
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— Focusing on the ethical and practical aspects of Al implementation in
meteorology, particularly regarding data privacy and the computational resources
required.

— Collaborating with interdisciplinary teams, including climatologists, Al
experts, and data scientists, to develop more holistic and robust weather forecasting
systems.

Future studies could explore the incorporation of real-time satellite imagery
to further enhance predictive accuracy and the application of our model across
different climatic zones to verify its generalizability.

Conclusion

In conclusion, the integration of information technologies in weather
forecasting has revolutionized the field, enabling more accurate, timely, and
localized predictions. Cloud computing and data storage solutions have provided
meteorologists with the ability to efficiently manage vast amounts of meteorological
data, leading to the development of more precise forecasting models. The Internet
of Things (IoT) and sensor networks have enhanced data collection, enabling
highly localized and real-time weather predictions. Artificial intelligence (Al) and
machine learning techniques have improved forecast accuracy by analyzing large
datasets and identifying complex patterns. Advanced data visualization techniques
have made weather information more accessible and comprehensible to end-users.

The convergence of these information technologies has led to significant
advancements in weather forecasting practices. Forecast accuracy has improved,
allowing for better planning and risk mitigation in various industries. Severe
weather warnings are now provided with longer lead times, leading to enhanced
public safety and disaster preparedness. Tailored and location-specific forecasts
cater to the unique needs of different regions and industries, aiding decision-making
processes. Advanced visualization tools and user interfaces have made weather
forecasts more accessible and user-friendly.

Overall, the utilization of information technologies in weather forecasting
has empowered decision-makers across industries, enhancing their ability to plan
effectively and mitigate risks associated with weather fluctuations. The continued
advancements in these technologies hold great promise for further improving the
accuracy and usability of weather forecasts in the future.

Future Research Directions

While information technologies have already transformed weather forecasting,
there are several promising research directions that can further enhance the field:

Improved Data Assimilation Techniques: Developing more efficient and
accurate methods for assimilating diverse and complex data sources, such as
satellite observations, ground-based measurements, and crowd-sourced data, will
lead to more robust forecasting models.
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Integration of Al and Machine Learning: Continued research into Al and
machine learning techniques can enhance the accuracy of weather models by
improving pattern recognition, data analysis, and prediction capabilities. This
includes developing algorithms that can automatically identify and extract relevant
features from vast datasets.

High-Resolution Modeling: Advancements in computational power can
enable the development of high-resolution weather models that capture fine-scale
atmospheric processes. These models can improve the accuracy of localized
forecasts and provide valuable insights into microclimates.

Ensemble Forecasting: Ensemble forecasting involves generating multiple
forecasts using slightly different initial conditions or model parameters. Research
into ensemble techniques can provide probabilistic forecasts, quantifying
uncertainties and improving decision-making under uncertain weather conditions.

Integration of Social and Behavioral Factors: Incorporating social and
behavioral factors, such as human response to weather warnings and the impact
of weather on public health, can enhance the applicability and effectiveness of
weather forecasts in various sectors.

Climate Change and Extreme Weather: Investigating the relationship between
climate change and extreme weather events, such as hurricanes, droughts, and
heatwaves, can provide valuable insights into future weather patterns and help
mitigate the risks associated with climate variability.

Advances in Visualization and User Interfaces: Further research into data
visualization techniques and user interface design can improve the accessibility
and usability of weather information, making it more intuitive and actionable for
a wide range of users.
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3AMAHAYU NJIAT®OPMAJIBIK HIEINIMAEP HET'I3IH/IE AYA-
PAVIBIH BOJIJKAYFA APHAJIFAH AKITAPATTBIK TEXHOJIOT U

Aya pativln 6ondcay ayvli wWapyautbliviebl MeH IHePemuKaoan
MYpUsM MeH KOIIKKe OelliHel KOnme2eH cananap MeH KbiaMemme Manbl30bl
pon amapaodvl. Conabl HCblI0apsbl AKNAPAMMmMbLK, MEXHOA0USLIAD AYd-
paiivin 0odICAY MYMKIHOIKmMepPIiH e0oyip apmmblpuln, O9NIPeK HCOHe
yagmoiivl 0epexmepoi Kammamacwiz emmi. byn maxanada aya paiivin
OonHICaAYO0a KOLOAHBLIAMBIK UHHOBAYUSIILIK, AKNAPAMMbLK IEXHOL02USNAD
JiCoHe  0napobly  Kazipei mooicipubece ocepi  Kapacmulpwiiaovl. On
MemeopoLocUsIIbIK, OepeKmepOiy YIKeH KoJeMiH 6ackapy yuiin Oyammol
ecenmeynepOi JcoHe OepeKkmep KOUMACLIH Nauoalanyovl epexuteneiioi,
Odonipex bondcay Mooenboepin cacayea MyMKIHOIK Oepedi. CoHvlMeH
Kamap, Makaiaoa spmypii Ke30epoeH aya paiibl 0epeKmepin HCUHayobl
Jiceninoememin JHcone HAKmbl YaKblmma JOKAIU3AYUSIAH2AH Aya pailbl
oonacamvin sceyindememin 3ammap Humepnemi (loT) men cencopvix
Jkceniiepoiy  UHmMezpayusacyl  ManKkbliaHaovl. JKacanovl unmerieKkm
(Al) orcone mawunanvix okpimy sdicmepi 0e oaapobly YIKeH OepeKmep
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JHCUBIHBIH MANOAY, YA2IIepOi AHLIKMAY HCOHe OONHCAY ODNOI2IH HCAKCAPIY
Kabiemine mekcepinyoe. CoHbIHOA, MAKAIA COH2bl NALOANAHYWUbLIAD2A
aya paivl mypaisl aknapammel MuiMOl JCemKizy YWiH KeHeumileeH
Oepexmepoi 6U3YaIU3ayUsALAY d0ICMEPIHIK MAHbI30bLIbIZbIH KOPCemeoi.
Ocbl aknapammulx, MexHoI02UANapObl NAUOAIaHy apKblibl Aya-patibiH
bonicay damyovl dcanzacmuipyoa, Spmypii caraniapea MyMKIHOIK b6epedi
JICOHe weuim Kabvlioay npoyecmepin HeaKcapmaobl.

Kinmmi ce30ep: byimmoix ecenmeynep, [epexmepoi caxmay,
HUnmeprem szammaper (loT), Kacanovr unmeniexm (Al), Mawunanvix
okbimy, bonycam oonoiei, Jlepexmepoi eusyanuzayusnay, [llewim
KabwvLI0ay npoyecmepi.

*/. C. Mykawies, I'. A. Abumoea
Astana IT University, Pecnyonnka Kasaxcran, r. Actana
IIpunsaro k uzganuto 15.12.23.

HNCCIEJOBAHUE N®OPMAIIMOHHBIX CUCTEM
B ITIPOI'HO3UPOBAHUU ITOI'OAbI

Ipocrosuposanue no2oobl ucpaem peulaowylo poib 80 MHOSUX
OMPACHAX U UOAX OESIMENLHOCHIU, ON CENLCKO20 XO3SUCNBA U IHEPSeMUKU
0o mypusma u mpaxcnopma. B nocieOnue 200vl uHpopmayuoHHvle
MEXHONO2UY 3HAYUMENLHO PACUUPUTIU BO3MONCHOCTIU NPOSHO3UPOBAHUSL
n0200bl, npedocmasiss 6ojee MOuHble U CBOCEPEMEHHbIe OdHHbIe.
B smoul cmamve ucciedyiomes UHHOBAYUOHHbBIE UHDOPMAYUOHHbIE
MEXHONO2UU, UCNONb3YEMbLE 8 NPOSHOZUPOBAHUU N0200bI, U UX GIUIHUEC
HA COBPEMEHHYI0 Npakmuky. B Hem nodueprusaemcs ucnonvzosanue
0ONIAUHBIX BLIYUCTCHULL U XPAHUTUWY OAHHBIX OJis YRPAGTEHUSL OZPOMHbLMU
00beMaML MEMeOPONIOSUYECKUX OAHHBIX, YMO NO360IACM UCNONb306AMb
boree mounvie Mooenu npocHosuposanus. Kpome moeo, 6 cmamove
obcyscoaemes unmeepayuss Mumeprema eeweir (IoT) u cencophvix
cemetl, Komopvle 00Jecuaiom cOOp OAHHBIX O N0200e U3 PA3IUYHLLX
UCMOYHUKOG U CROCOGCMEYVION JNOKANUZ08AHHOMY NPOSHO3UPOGAHUIO
n0200bl 8 pedcuMe PeanbHo2o epemenu. Memoobl UCKycCmeeHHo2o
unmenrexkma (MH) u mawunno2o 06yueHus maxce npoeepsiomes: Ha
npeomem ux CROCOOHOCMU AHATUUPOSAMb OOJblUUe HAOOPbI OAHHBIX,
BbIAGNAMb  3AKOHOMEPHOCIU U NOGBIUAMb  MOYHOCHb  NPOSHO308.
Haxoney, 6 cmamve noOYepKUBAemcst 8AiNCHOCMb NEPedO8bIX MEmoo08
U3YANU3AYUU OAHHBIX 0151 IPDEKMUBHOU nepeoayu UHDYOPMAyuu o
no2ooe KOHeUHblM Rnob3osamensm. Bracodaps ucnonvzosanuio smux
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UHDOPMAYUOHHBIX TEXHONO2UL NPOSHOZUPOBAHUE NO200bL NPOOOIAHCAEM
PA36UBAMbCSL, PACUUPSIS BO3MONCHOCTIU PA3TUYHBIX OMPACTEU U YIVHULds
npoyeccvl NPUHAMUsL peuenull.

Kniouesvie cnosa: Obnaunvie eviuucienus, XpaweHue OaHHbIX,
HUnmeprem sewent (loT), Uckyccmeennoiii unmennexkm (MH), Mawunnoe
obyuenue, Tounocmv npocnozos, Buzyamuzayus Oannvix, Ilpoyeccol
NPUHAMUSL PeldeHUll.



Topatievipos ynusepcumeminiy Xabapuwicot, ISSN 2959-068X.
Dusuka, Mamemamura HaHe KOMNbIOMePIIK 2blabimoap cepusicol. Ne 4, 2023

Tepyre 15.12.2023 x. xi0epingi. bacyra 29.12.2023 5x. KO KOMBUIABL.
DReKTpOHABIK Oacma
7,50 Mb RAM
[HaprTe 6acna Tadars! 10,01. Tapansivmer 300 nana. barackr kexiciM OoiibIHIIA.
Kommerorepae 6erreren: E. E. Kanuxan
Koppekrop: A. P. Omaposa
Tanceipsic Ne 4178

Cnano B Habop 15.12.2023 r. [loanucano B neyats 29.12.2023 r.
DIEeKTPOHHOE U3AaHUE
7,50 Mb RAM
VYen.meu.t. 10,01. Tupax 300 k3. Llena gorosopHasi.
Kommnerorepnas Beperka E. E. Kanuxan
Koppekrop: A. P. Omaposa
3aka3 Ne 4178

«Toraighyrov University» 6acracblHaH OaCBUIBII IIBIFAPBUIFaH
«TopaiirsipoB yauBepcuteti» KE AK
140008, ITaBnonap K., Jlomos k., 64, 137 kab.

«Toraighyrov University» 6acracst
«TopaiirsipoB yauBepcuteti» KE AK
140008, ITaBnonap K., Jlomos k., 64, 137 kab.
+7(718)267-36-69

e-mail: kereku@tou.edu.kz
www.vestnik.tou.edu.kz
https://vestnik-pm.tou.edu.kz/

190



