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IHTEPHET PEYEM TA IITYYHUHI IHTEJIEKT Y CLZIbCBKOMY I'OCIIOJAPCTBI
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This article explores the role of modern technologies
such as the Internet of Things (IoT) and Artificial
Intelligence (Al) in the development of agriculture. This
combination facilitates process automation, increases
production efficiency, optimizes resource utilization, and
improves product quality. Applications in crop
cultivation and livestock farming are discussed, helping
farmers make more informed decisions based on real
data. The challenges and economic benefits of
implementing IoT and Al in agriculture are analyzed,
including the need for substantial investments and
ensuring cybersecurity across various countries
worldwide.

Technological advancements in agriculture meet the
growing demands for farm automation, economic
digitalization, and environmental sustainability. Current
industry trends emphasize the transition to precision
farming, which allows for more efficient use of time and
resources, reduces production costs, and minimizes crop
losses.

The integration of innovative solutions in agricultural
management processes shifts the balance of influence in
domestic markets, creating new opportunities for growth.
Artificial intelligence technologies significantly enhance
efficiency across various sectors, including agriculture,
and address many pressing challenges. Agricultural
robots designed for Al integration ensure the effective
use of this technology in agribusiness.

In the context of rapid global population growth,
agriculture faces numerous challenges, and the use of Al
and IoT can become a key element in overcoming them.
Despite high initial costs, which may deter some
producers, investments in innovative technologies
typically pay off within a few years, demonstrating their
economic viability.

By utilizing IoT and Al technologies, the agricultural
sector can produce more with fewer resources, improve
product quality, and accelerate time to market. With loT
sensors, farmers can more accurately calculate the
required volumes of water, fertilizers, and pesticides,
reducing their consumption. The rational use of energy

and natural resources lowers costs and minimizes
environmental harm. Continuous monitoring of growing
conditions (temperature, humidity, light levels) enhances
crop quality and livestock productivity. Al helps predict
diseases and implement preventive measures.

These technologies prevent crop losses caused by
adverse weather conditions, pests, or diseases. Supply
chain monitoring ensures better control over product
storage and transportation. Al algorithms analyze large
volumes of data to forecast yields, determine optimal
planting and harvesting times, and provide farmers with
precise decision-making recommendations. Precision

farming systems reduce dependence on climate
variability  through accurate data and adaptive
management methods. IoT and Al technologies

contribute to increased yields and agricultural stability,
addressing the challenges posed by global population
growth.

The implementation of IoT and Al in agriculture not only
improves the efficiency and competitiveness of the sector
but also creates the foundation for the sustainable
development of the agricultural industry.

Key words: Internet of Things, Artificial Intelligence,
AloT (Artificial Intelligence of Things) concept,
innovative technologies.

Introduction. This paper examines the
implementation of the Internet of Things (IoT) and
Artificial Intelligence (AI) in agriculture amidst
contemporary challenges, including the need to
enhance food security, adapt to climate change, and
utilize resources efficiently. Integrating innovative
technologies such as IoT and Al addresses global
food issues, optimizes resource use, and improves
agricultural production efficiency. In the context of
Ukraine, state support for these technologies
underscores the importance of introducing
innovations in key economic sectors, contributing to
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the country's strengthened position in the global
market.

The aim of the work is to comprehensively
study the implementation of Internet of Things
(IoT) and artificial intelligence (Al) technologies in
agriculture, in particular their impact on increasing
productivity and optimizing resource use. The study
also aims to analyze the benefits and problems of
integrating modern technologies, assess various
aspects of their application, and determine the
prospects for the development of these technologies
in the agricultural sector of Ukraine and the world.

Modern agriculture is rapidly evolving, with
innovative technologies such as the Internet of
Things (IoT) and Artificial Intelligence (Al) coming
to the forefront, promising to revolutionize the
agricultural sector.

Modern agriculture requires high production
efficiency combined with high-quality output. This
applies to both crop production and livestock
farming, among other areas. To meet these
demands, advanced data analysis methods,
including Artificial Intelligence (Al) techniques, are
increasingly being utilized [7 p.62].

Artificial Intelligence is seen as a tool for
improving crop quality, monitoring it at various
stages, enhancing key agricultural operations, and
advancing other technological components that can
mitigate the negative effects of climate change and
adapt the industry to the rapid growth of the global
population.

The analysis of recent research and
publications has shown that the primary providers
of modern Artificial Intelligence systems for
agriculture are countries in Western Europe, the
United States, and China. The two most advanced
agricultural nations in the world are the United
States and the Netherlands, followed by France,
Germany, Canada, and Australia. Their agricultural
leadership is based on the use of high technologies.
Ukrainians are also beginning to adopt these
technologies, but to a much lesser extent. A diagram
illustrating the implementation of Artificial
Intelligence and the Internet of Things in agriculture
worldwide is shown in Figure.

The following Artificial Intelligence and
Internet of Things technologies have been
implemented in agriculture: computer vision,
robotics and automation, data analysis and
forecasting, unmanned aerial vehicles (drones) with
Al, Al for livestock management, smart irrigation
systems (soil moisture sensors, automatic irrigation
systems), smart systems for soil condition
monitoring (soil temperature and pH sensors,
nutrient level monitoring), smart farms for livestock

(wearable devices for cattle, automated feeding and
milking), agrometeorological stations (weather
condition monitoring, forecasting, and alerts for
extreme weather events), logistics tracking systems,
and more [7].
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Fig. Introduction of artificial intelligence
and the Internet of Things in agriculture

Agriculture encompasses a range of processes
and stages, most of which involve manual labor. By
complementing existing technologies, Artificial
Intelligence (AI) can simplify the execution of the
most complex and routine tasks. It can collect and
process large amounts of data on a digital platform,
devise the best course of action, and even initiate
this action in combination with other technologies
[7 p.64].

Artificial Intelligence can be utilized in various
aspects of agricultural activities, such as precision
farming, livestock management, crop production,
poultry farming, smart irrigation systems,
greenhouse  automation, climate  condition
monitoring, raw material management, and more.
Let us consider some of these in detail.

Precision Farming. International experience
has demonstrated that crop yields depend 80% on
natural conditions. However, with the use of
precision farming systems, the influence of climate
and weather conditions is reduced to 20%, while
technology and management in agriculture become
decisive factors, accounting for 80%. For Ukraine,
as a region with high risks in agriculture, the
implementation of precision farming systems is
highly appropriate given the diversity of climatic
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conditions and field heterogeneity. This allows for
minimizing risks and optimizing costs.

Digital farming encompasses several stages:
data collection, information analysis, and making
agronomic decisions based on this analysis.

Agrochemical analysis of soil using sensor
equipment allows for the assessment of its fertility,
obtaining data on suitability for growing specific
crops, optimizing nutrient systems, and reducing
fertilizer costs. Monitoring crops with satellites or
drones provides comprehensive information about
the condition of the soil and plants, enabling prompt
management decisions regarding soil treatment or
pest control.

Meteorological monitoring helps determine
optimal periods for planting, irrigation, and
fertilization, which also reduces water consumption.
Precision technologies in agriculture are focused on
economic efficiency and soil conservation,
increasing yield per hectare, reducing field losses,
and, overall, improving the efficiency of land use in
the country.

In livestock farming, Artificial Intelligence
plays a key role due to its powerful capabilities in
analyzing large volumes of data and computing
complex algorithms. It contributes to increased
efficiency in various areas, such as breeding
livestock, poultry farming, rabbit farming,
aquaculture, and others.

One of the main advantages of Artificial
Intelligence in livestock farming is its application in
the animal breeding process. By using machines to
learn algorithms and big data analysis, farmers can
select optimal pairs for breeding, which improves
the genetic quality of the herd and results in
healthier and more productive offspring. This
contributes to increased productivity, meeting
market demands, and enhancing the characteristics
of the animals [9].

Additionally, Artificial Intelligence
significantly simplifies farm management. Al
enables the monitoring of animal housing
conditions, such as temperature, humidity, lighting,
and ventilation. Algorithms help ensure optimal
conditions to minimize risks of diseases and stress,
which positively impacts the health and
productivity of animals. Al also generates
recommendations for improving living conditions,
promoting animal welfare.

Monitoring feeding behavior is a key element
of livestock management, as it provides essential
information about the health, productivity, and
overall well-being of animals. With Artificial
Intelligence and sensor systems, this process is
automated, delivering real-time data. RFID (radio

frequency identification) tags or smart collars are
commonly used to track feeding times and
frequency, as well as the duration of an animal's stay
at the feeding station. The collected data is analyzed
by Al to improve animal management [5].

Automated counting of cattle and tracking their
movements are crucial for supply chain
management. Beyond mere numbers, herd
monitoring plays a significant role in disease
control, inventory management, movement
tracking, productivity enhancement, and ensuring
the profitability of enterprises. Traditional methods
of manual animal counting are often inaccurate,
labor-intensive, and challenging for large herds.

Artificial Intelligence and sensor technologies
offer a transformative solution to this problem.
Radio Frequency Identification (RFID) has become
a key technology for automatic counting and
tracking animals. RFID tags implanted in livestock
provide automatic identification and tracking of
each animal at various stages of the supply chain.
Readers, strategically placed along this chain,
collect data, ensuring comprehensive record-
keeping and minimizing errors compared to
traditional counting methods [5].

In modern crop production, robotics holds
significant potential for automating various
processes, contributing to improved cultivation
quality, increased yields, and reduced costs.
Robotics is utilized at different levels, from large
farming enterprises to greenhouses and even private
households. It finds applications in areas such as
grain cultivation, horticulture, viticulture, berry
farming, and vegetable gardening. The main
directions for the use of robots in crop production
include:

1. Irrigation and Plant Nutrition: Irrigation
robots can automatically water plants, taking into
account their needs, soil type, and weather
conditions. This enables efficient water use and
maintains optimal growth conditions.

2. Soil Tilling and Seed Sowing: Specialized
robots can automatically till the soil and plant seeds
at a specified depth and with the required spacing,
ensuring uniform seed placement and optimal use of
the available area.

3. Weed Removal: Weed-removal robots can
identify and eliminate weeds without manual
intervention, ensuring clean fields and reducing the
negative impact of weeds on crop yields.

4. Harvesting: Harvesting robots
automatically determine the ripeness of fruits using
sensors or computer vision and carefully harvest the
crops, minimizing damage to the fruits.
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5. Pest and Disease Control: Plant treatment
robots can detect pests and signs of diseases and
automatically apply pesticides or fertilizers as
needed. Utilizing sensors and cameras, these robots
conduct precise monitoring and treatment of
specific areas, effectively controlling pests and
plant diseases.

These technologies enable the optimization of
processes in crop production, improving the quality
and productivity of farms.

In poultry farming, artificial intelligence is
used for process automation, production
monitoring, and disease diagnostics. Artificial
intelligence analyzes the behavior of birds, helping
to detect signs of stress or illness, which allows for
quick responses and the prevention of potential
problems.

An intriguing development comes from a team
of Japanese researchers led by Professor Adrian
David Cheok from the University of Tokyo, who
created a system capable of translating chicken
clucking into human language using Artificial
Intelligence. Their system interprets various
emotional states of chickens, such as hunger, fear,
anger, satisfaction, excitement, and distress,
through a method they call "deep emotional
analysis." [6].

To test the system, the team recorded and
analyzed sound samples from 80 chickens and then
fed this data into an Al algorithm. The algorithm
matched these vocal samples with the
corresponding emotional states of the birds. In
collaboration  with  psychologists,  animal
behaviorists, and veterinarians, the researchers
achieved high accuracy in determining the mental
states of individual birds. They also trained artificial
intelligence  to recognize the emotional state of
chickens based on their sounds, which could
significantly improve their living conditions and
production [5].

Definition and Tracking of Animals as Key
Aspects.

Many livestock-producing countries have
recognized artificial intelligence and digital
transformation as effective and practical solutions to
address numerous challenges in monitoring and
decision-making within the industry.

Biometric Methods for Assessing Animal
Health and Welfare.

The most common methods for evaluating
animal health and welfare include visual and
subjective approaches, particularly for analyzing
animal behavior, or invasive methods.

Let us consider some methods for monitoring
animal health:

1. Thermal Imaging

The use of infrared cameras enables the
detection of localized temperature increases on the
animal's skin, which may indicate inflammatory
processes or infections. The temperature T is
measured using the formula:

1
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g

where: R - radiation intensity recorded by the
camera,

E - emissivity coefficient of the Sirface (for animal
skin about 0.98),

o - Stefan-Boltzmann constant ( 5.67 X 108Bt/
m? K*).

This method provides non-invasive, real-time
insights into potential health issues, making it an
essential tool for modern livestock management.

1.1. Photoplethysmography (PPG).

Heart rate (HR) and respiration rate (RR) are
assessed by analyzing changes in skin color in RGB
video streams. The algorithm extracts the signal
from the variations in the intensity of the green
channel G(t)G(t), processing it using the Fast
Fourier Transform (FFT):

HR = frax - 60 2

where: fmax - the signal frequency with the highest
intensity in the spectrum.

2. Performance Analysis

2.1. Milk Yield Prediction

Milk yield prediction is based on multivariate
regression:

Y =B+ 1 Xy + B2 Xo + -+ BrXy + & (3)

where: Y - expected milk yield (liters),

X1, X5, ..., Xy, - factors (temperature, humidity, diet),
Bo, B1 - Br - model coefficients,

€ - residual noise.

2.2. The heat stress index (THI) is calculated
using the formula:

THI = (1.8 - T + 32) — (0.55 — 0.0055 - RH) -
(1.8-T — 26) (4)

where: T - air temperature ( °C ),
RH - relative humidity (%).
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When THI >72, the likelihood of decreased
productivity and deteriorating health increases
significantly.

3. Optimization of Well-being

3.1. Stress Detection through Behavior
Analysis

Video analysis of animal motor activity enables
the identification of signs of stress or discomfort.
Optical flow is used:

V) =X, V& — %1% + 0 — yi-1)? ®)

where: V(t) - the average movement speed of animals,
x;,y; - coordinates of the position in the frame.

3.2 Predictive Model Construction
To assess the impact of environmental changes on
animal behavior, gradient boosting is employed:

En(x) = Fpo1(X) + Vi - () (6)

where: E,, (x) - the current model,
¥m - learning rate,
h,(x) - loss function gradient.

The main drawback of traditional methods
based on the use of contact or invasive sensors for
assessing physiological responses is that they may
cause stress in the animal, which, in turn, can distort
the results.

Another example is "smart greenhouses,"
where the Internet of Things enables the creation of
optimal microclimates for "sensitive" crops. IoT
systems manage irrigation, lighting, air humidity,
and temperature. For instance, Artificial
Intelligence can predict plants' needs for watering or
fertilization to ensure optimal growth. To use water
efficiently across the entire field, sensors are
installed to monitor soil dryness and looseness. As
soon as the system detects deviations from the
norm, automatic irrigation is activated. This
solution prevents both dryness and overwatering.

An American farmer, Dorn Cox, co-founder of
"Farm Hack"—a global community of farmers who
create and modify their own tools—produces
organic products on his 120-hectare farm in New
Hampshire, primarily for restaurants. His farm
grows blueberries, mushrooms, vegetables, maple
syrup, sunflower oil, and baked goods from his own
grain. In 2011, when the community was formed,
one of the first problems discussed was the remote
detection of critical temperature rises in
greenhouses. Using a modified GSM signal and a
mobile phone, the project created a temperature

sensor that sends a text message if the greenhouse
temperature exceeds acceptable levels [10].

Quality control of food products is a crucial
aspect of protecting consumer health and safety. An
important component of quality control is
monitoring storage and transportation conditions,
which is especially critical for perishable goods.
Selecting the right software for these processes is
also essential to ensuring product quality. The use
of sensors enables real-time monitoring of
temperature, humidity, and other parameters that
affect product quality.

The implementation of strict standards and
regular inspections at all stages of production and
distribution is key to maintaining high quality and
safety of food products. Thus, modern technologies
and rigorous agricultural control standards help
protect consumer health and build trust in producers
[14].

The economic aspects of implementing
Artificial Intelligence (AI) and the Internet of
Things (IoT) in agriculture across various sectors
open new opportunities for optimizing decisions
and managing processes. A key economic benefit is
the reduction of production and operational costs.

In recent years, the introduction of information
technologies in agriculture has led to adjustments in
crop processing methods and field management.
These technologies have fundamentally changed the
concept of agriculture, making it more profitable,
efficient, safe, and straightforward.

Therefore, examining the experience of
implementing artificial intelligence and Internet of
Things in agriculture leads to the conclusion that
these technologies are fundamentally transforming
the industry. They are turning a millennia-old
human endeavor into a technological business with
high productivity.

Conclusions. The implementation of artificial
intelligence and the Internet of Things in agriculture
creates broad opportunities for increasing
productivity, efficiency, and competitiveness in the
agricultural sector. These technologies enable
process automation, resource optimization, cost
reduction, and improved product quality.

The advantages of artificial intelligence and
Internet of Things integration in agriculture include
accurate monitoring of soil, crops, and livestock
using sensors, drones, and analytical platforms.
Routine processes such as irrigation, fertilization,
harvesting, and livestock care can be automated,
leading to enhanced resource efficiency, including
water, fertilizers, and energy.
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In crop production, these technologies reduce
dependence on climatic conditions, increase yields,
and minimize losses.

In livestock farming, artificial intelligence
supports breeding, animal health management,
monitoring of feeding behavior, and automation of
livestock tracking.

Monitoring  storage and  transportation
conditions ensures high product quality and
consumer safety.

Challenges in  implementing artificial
intelligence and Internet of Things include the need
for significant investments in infrastructure
development, ensuring cybersecurity and data
protection, and addressing the shortage of qualified

professionals to  operate these advanced
technologies.
For = Ukraine, integrating  innovative

technologies allows for mitigating climatic risks
and improving the country's competitiveness in the
global market. It reduces production costs through
process optimization and increases profitability by
enhancing the efficient use of land resources and
reducing losses.

State support for the development of these
technologies will contribute to their more active
implementation.

Artificial intelligence and Internet of Things
have the potential to fundamentally transform the
agricultural sector, turning traditional farming into
a high-tech business with maximum productivity
and efficiency. Implementing these technologies is
strategically important for ensuring food security
and the sustainable development of Ukraine's
agricultural industry.
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Kynyn T. B. IntepHeT pedeii Ta IITy4YHMii iHTe-
JIEKT Y CiIbCbKOMY rocnoaapcTBi

Y yiu cmammi oocniosxcyemvcsa ponv CyuacHux
mexHono2iu, maxkux sx inmepuem peuei (IoT) i wmyunuii
inmenexm (Al) y po3eumxy citbcvko2o 20cnodapcmea.
1L[n xombinayis nonezwye asmomamusayilo npoyecis,
niosuwye egheKmusHicms 8UPOOHUYMEA, ONMUMI3YE GU-
KOPUCMAHHsL pecypcié i NOKpawye sKicmov RpoOyKyi.
062080p10EMbCA 3ACMOCYBAHHA Y BUPOULYBAHHI CilbChb-
K020CNOo0apcuKux KyJabmyp i meapuHHuymei, wo 0ono-
Maeae epmepam npuimamu  Oinbut  0OIPYHMOBAHI
piwenns Ha ocHosi pearvhux oanux. Ilpoananizosano
npobnemu ma eKoOHOMIUHI nepesacu 6NPOBAOICEHHS iH-
mepHemy peueli ma WimyyHo2o iHmeneKkmy y CilbCbKOMy
20CnO0apcmei, GKAUAYYU nompedy 6 3HAYHUX IHEe-
cmuyisx ma 3abe3neuenHs KibepOe3neku 6 pI3HUX
Kpainax ceimy.

Texnonociunuii npoepec y CilbCbkOMy 20CHO-
dapcmei 8I0n08I0Ae 3pOCMAOUUM GUMO2AM 00 ABMOMA-

musayii pepm, yu@posizayii eKOHOMIKU Ma eKoN02IYHOT

cmitikocmi. Cyuachi menoenyii eany3i nioKpecuoons
nepexio 00 mouHo20 3emMaepobcmaa, wo 0038015€ Oiibul
eheKmusHO BUKOPUCMOBYBAMU YAC | pecypcu, 3MeH-
wumu cobigapmicms GUPOOHUYMBEA Ma MIHIMIZyeamu
8MpPamu 8poACaio.

Inmeepayin innosayitinux piwienv y npoyecu ynpag-
JUHHSA CIIbCLKUM 20CHOOAPCMBOM 3MIHIOE OANANC BNIUBY
Ha GHYMPIWHIX PUHKAX, CINGOPIOIOYU HOGL MOJICIUEOCL
ona  3pocmanns. Texwonozii  wimyynoeo inmenexmy
3HAYHO NIOBUWYIOMb eDEKMUSHICID Y PISHUX CEKMOPAX,
BKIIIOYAIOYU CLIbCbKE 20CN00ApCmeo, I supiuyioms 6a-
eamo  Hazanvhux npobaem.  CilbcbKo2ocnooapcoKi

pobomu, po3pobieni 011 iHmespayii Wmy4Ho2o iHme-
Jlekmy, 3abe3neyyioms e@exmusne UKOPUCTNAHHA YicT
mexHo02ii 8 azpobizHect.

B ymosax cmpimxozo 3pocmanmnn 2nobanvHozo
HacenenHs CibCbke 20CN00apcme0 CMUKAEMbCs 3 Yuc-
JIeHHUMU BUKTTUKAMY, | BUKOPUCAHHA WMYYHO20 IHMe-
Jlekmy ma iHmepHemy peyeil Modce Cmamu Kiouo8um
enemenmom y ix nooonanni. Hessascarouu na eucoxi no-
uamKo8i 8UMpPamu, AKi MOXCYMb CMPUMYBAMU OeAKUX
BUPOOHUKIB, TH8eCMUYTT 68 THHOBAYIIHI MEXHON02I 3A38U-
uail OKYNarmscs nNPOmMALOM KilbKoX pOKig, 0eMOHCmpY-
10Ul CB0I0 eKOHOMIYHY HCUTNIMEZOAMHICMb.

Buxopucmosyrouu mexnonoeii inmepuemy peueii
ma wmyyHo2o iHmeneKmy, CilbCbK020CnOOapCoKull cex-
mop Mmodice eupobasmu Ginvbuie 3 MEHWUMU PeCypcamu,
NOKpawyeamu sSKicmes npoOyKyii ma npuckopiosamu uac
8UX00Y Ha puHOK. 3a donomozoro damuuxis 1oT pepmepu
MOJCYMb MOYHIWEe pO3paxosyeamu HeoOXiOHI obcseu
600U, 000pus i necmuyudis, 3MeHUWYIOUU IX CHOJNCU-
eanns. Payionanvne suxopucmanms enepeii ma npupoo-
HUX Pecypci@ 3HUNCYE GUMPAMU A MIHIMIZ3YE UWKOOY
HABKOUWHbOMY cepedosunyy. Tlocmitinuti MoHimopuHe
YMO8  BUPOWYBAHHA  (memnepamypd,  60102iCb,
0CGImIeHicmb) NOKPauye SAKiCMb 8pOAICAI0 MA NPOOYK-
mugnicmu xy0obu. LIl 0onomazae npoenosyeamu 3ax60-
PDIOBAHHS MA 8NPOBAOICYBAMU NPOPINAKMUYHT 3AX00U.

Li mexnonozii 3anobicaromv empamam 6poA*CAI0
yepes HeCnPUAMIUGI NO20OHI YMOBU, WKIOHUKIE 60 X80-
pobu. Mounimopune nanyioea nocmavanns sabesneyye
Kpawuti KOHMpoab 3a 30epicantsam i mpancnopmyea-
HAM NPOOYKYIi. Ancopummu wmyuHo2o iHmMeneKmy
ananizylioms GeIuKki oocseu 0anux, wob npoeHo3yeamu
8pOdICAlIHICMb, BUBHAYAMU ONIMUMATLHULL YAC NOCI8Y Mma
300py 6podcaro ma Haoasamu hepmepam MmouHi pexKo-
MeHOayii wooo npuiinamms piwiens. Cucmemu moyHo2o
3eMIepobCmea 3MEHULYIOMb  3ANEHCHICTNG  6i0  MIHIU-
socmi Knimamy 3a805KU MOYHUM OAHUM I AOANMUGHUM
memooam ynpasninns. Texnonocii inmepremy peueii ma
WMYYHO2O THMENeKMY CRpUsionb NIOSUEHHIO 8PONCAlI-
HOoCcmi ma cmabiibHOCMI CIIbCbKO20 20CN00apcmea,
supiwyrouu npobaemu, nog s3aHi 3i 3pOCMAHHAM Hace-
JIeHHA naaHemu.

Bnposaoowcenns Inmepnemy peveii ma wmyyHoeo
iHmenexmy 8 CilbCbKoMy 20CNOOAPCMEI He MilbKu Nioeu-
wye epexmusricmv i KOHKYPEHMOCHPOMOICHICMb 2a-
Y3i, ane i cmeoproe 0CHO8Y OJi CMAL020 PO3BUMKY de-
PapHoi 2anysi.

Kniouoei cnosa: lnmepnem peuetl, wimyunutl inme-
nexm, konyenyis AloT (Artificial Intelligence of Things),
IHHOBAYIUHI MeXHON02II.
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