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Abstract. In the context of global climate change, the sustainable development of agricultural systems is
becoming one of the priority tasks of modern agricultural science and practice. Uneven precipitation, rising
average annual temperatures and more frequent extreme weather events increase the risks of reduced yields
and economic instability in agriculture. This paper examined the application of artificial intelligence methods
for forecasting the sustainability of agricultural systems at the regional level. The aim of the study was to
develop approaches to forecasting the productivity and adaptive potential of agricultural crops using neural
networks and machine learning algorithms. The materials and methods of the study included the use of long-
term statistical data on the yield of major crops, climatic indicators, and economic parameters of agriculture
in the Kyrgyz Republic. Correlation-regression modelling, artificial neural networks, and clustering algorithms
were used for the analysis. The results of the study showed that the use of intelligent algorithms can increase
the accuracy of yield forecasts by 12-15% compared to traditional methods, as well as identify key climatic
and economic factors that determine the sustainability of agricultural systems. The scientific novelty of the
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work lies in the integration of artificial intelligence methods with agroecological zoning to build adaptive
models of sustainable development. The practical significance of the research lies in the possibility of applying
the developed models in strategic planning, the formation of regional food security programmes, and risk

management in the agricultural economy

Keywords: digital technologies in agriculture; adaptive farming; climate resilience; predictive models; big

data; machine learning; agroecosystem management

Introduction

Modern agriculture is undergoing a period of large-
scale transformation, driven not only by socio-econom-
ic factors, but also by global climate change, which has
a direct impact on the sustainability of agricultural pro-
duction (Mimenbayeva et al., 2024). According to esti-
mates by the Food and Agriculture Organization of the
United Nations, by 2050 the global agricultural sector
will need to increase food production by at least 60% to
meet the growing needs of the population (Gryshova et
al., 2024). However, the projected increase in average
annual temperature by 1.5-2°C, changes in precipita-
tion patterns, more frequent extreme weather events
and soil degradation pose threats to food security and
the economic stability of agricultural systems. In these
conditions, as noted by L. Liang et al. (2021), there is
a need to introduce innovative approaches capable of
adapting agriculture to new challenges and ensuring
long-term sustainable development. One of the most
promising tools for solving the problems of forecasting
and adaptation in the agricultural sector is the use of
artificial intelligence (Azarov et al., 2025). Al is under-
stood as a set of machine learning algorithms, neural
networks, big data analysis methods, and predictive
modelling that enable the automated identification of
patterns in complex information arrays. As pointed out
by A.Kadyraliev et al.(2024), unlike traditional statistical
methods, which are limited by linear dependencies,Al is
capable of integrating climatic, soil, agrobiological, and
economic data to build accurate forecasts and adap-
tive scenarios for agricultural production management.

In recent years, there has been a significant increase
in the number of scientific papers devoted to the use
of artificial intelligence in the agricultural sector. For
example, L. Gerlitz et al. (2020) and K. Nakysbekova et
al. (2025) showed that the use of neural networks to
predict grain crop yields provides an accuracy of more
than 85-90%, which is significantly higher than tradi-
tional models. A. Kamilaris & F. Prenafeta-Boldu (2018)
demonstrated the potential of Al in soil monitoring
and irrigation system management, which can reduce
water consumption by 15-20% without compromising
crop yields.According to FAO (2022), the introduction of
intelligent data analysis systems in agriculture contrib-
utes to increased resilience to climate risks and ensures
economic efficiency through optimised resource use.
Despite the active spread of Al in global practice, the
use of these technologies remains limited in Central

Asian countries, including the Kyrgyz Republic. This is
due to a number of factors: the low level of digitalisa-
tion in agriculture, limited access of farmers to modern
technologies, insufficient training of personnel, and a
lack of scientific research focused on the integration of
Al into the region’s agricultural systems. Meanwhile, ac-
cording to S. Baidybekova et al. (2025), the problem of
forecasting the sustainable development of the agricul-
tural sector is of strategic importance for Kyrgyzstan, as
agriculture accounts for about 20% of the country’s GDP
and employs more than a third of the population. Agri-
culture in Kyrgyzstan is highly dependent on natural and
climatic conditions: periodic droughts, water shortages
and pasture degradation have a serious impact on crop
and livestock productivity. In these conditions, increas-
ing the sustainability of agricultural systems requires
a transition from traditional management methods to
digital and intelligent approaches that ensure accurate
forecasting, efficient use of resources and adaptation to
changing conditions (Bazarbaeva et al., 2021).

In the context of climate instability, the agricul-
tural sector of Kyrgyzstan faces three key challenges:
increasing the sustainability of agricultural systems by
forecasting climate risks, adapting crop structures and
diversifying production; optimising the use of natural
resources, including water, land and biodiversity, with
the help of modern digital technologies; increasing
economic efficiency and food security through the in-
troduction of intelligent management models and the
integration of Al into agricultural production process-
es. Thus, the aim of this study was to develop and test
an integrated model for forecasting the sustainable
development of agricultural systems in the Kyrgyz Re-
public based on artificial intelligence technologies and
agro-ecological zoning. Within the framework of this
objective, particular attention was paid to identifying
the interrelationships between climate change, crop
productivity and the economic sustainability of farms,
as well as to substantiating practical directions for the
digital adaptation of the agricultural sector to changing
climatic conditions.

Materials and Methods
The study used statistical, climatic and agro-econom-
ic data on the Kyrgyz Republic covering a long period
of observation. Data on crop yields (wheat, barley, corn,
apple trees) covered the period 2000-2024 and were

Bulletin of the Kyrgyz National Agrarian University, 2025, Vol. 23, No. 3 75



The application of artificial intelligence in forecasting...

obtained from official publications by the NSCKR (n.d.)
and the Ministry of Agriculture (n.d.). Climatic data (av-
erage annual temperature, precipitation, air humidi-
ty, solar radiation) covered the period 1979-2024 and
were based on a reanalysis of ERAS by the European
Centre for Medium-Range Weather Forecasts (ECM-
WF, n.d.) and data from the Meteoblue (n.d.) climate
portal. Agro-economic indicators (land use structure,
production costs, profitability, water use) were used for
the period 2010-2024, based on data from FAO (2022),
World Bank (n.d.) and Kyrgyzstan’s industry statistics
(NSCKR, n.d.). This division into time ranges ensured
the consistency of climate and economic series, as well
as the correct integration of data into a single analyt-
ical array for the subsequent application of machine
learning and scenario modelling methods, according to
the work of A. Burkhanov et al. (2025).

Mathematical statistics methods (correlation-re-
gression analysis, variance analysis) and intelligent
data analysis methods described by X. Wen et al. (2022)
were used to process the data. The forecasting of sus-
tainable development of agricultural systems was
carried out using machine learning algorithms: multi-
variate linear regression to assess the dependence of
crop yields on climatic parameters; decision tree and
random forest methods to identify the most significant
factors of sustainability; deep neural networks to con-
struct long-term scenarios for the development of ag-
ricultural systems. Modelling was carried out in Python
(Scikit-learn, TensorFlow, Keras libraries) and R. QGIS
and ArcGlIS tools were used for geoinformation analysis,
which made it possible to take into account regional
differences in the agroecological zones of Kyrgyzstan.

The methodological basis of the study was built, ac-
cording to S.Harikrishnan et al.(2025),on a combination
of descriptive statistics and correlation-regression anal-
ysis, which made it possible to identify links between
climatic factors, crop yields, and the economic perfor-
mance of agricultural systems. To improve the accuracy
of forecasts, modern artificial intelligence algorithms
were used. In particular, multilayer neural networks
(multilayer perceptron, MLP) were used to predict crop
yields depending on climatic and agronomic factors,
Random Forest algorithms were used to identify key
predictors of farm sustainability, and gradient boosting
methods (XGBoost) were used to construct economic ef-
ficiency scenarios under climate change conditions, as
indicated in the work of J. Mai & G. Liu (2023). In par-
ticular, multilayer neural networks were used to predict
crop yields based on a combination of climatic, agro-
nomic and economic factors. The following climatic var-
iables were used as input: average annual and average
monthly air temperature (°C); precipitation (mm/month);
relative air humidity (%); wind speed (m/s); duration
of sunshine (hours); NDVI vegetation index calculated
from MODIS satellite data. Economic and agrotechnical
factors included: crop structure (% by crop); volume of

fertilisers used (kg/ha); level of mechanisation and costs
per hectare (USD/ha); share of irrigated land (% of total
area); production cost and market price; profitability (%)
and labour productivity.

The MLP neural network architecture included
three hidden layers with 64-128-64 neurons, a ReLU
activation function, a Mean Squared Error (MSE) loss
function, and an Adam optimiser (learning rate=0.001,
batch size = 32). To prevent overfitting, the Dropout
method was applied with a coefficient of 0.2. On the
validation dataset, the model accuracy was R? = 0.87,
which indicates the high adequacy of the model for
forecasting tasks. Random Forest algorithms were used
to identify key factors of farm sustainability and rank
predictors by significance. The optimal model param-
eters were: number of trees - 500, maximum depth -
10. Gradient boosting methods (XGBoost) were used
to construct economic efficiency scenarios under cli-
mate change conditions. The main hyperparameters
were: learning_rate = 0.05; max_depth =6; n_estima-
tors = 1,000; subsample = 0.8; colsample_bytree =0.7.
The use of ensemble machine learning methods made
it possible to improve the stability of forecasts: the
RMSE error decreased by 9-12% compared to classical
regression models. This confirms the feasibility of in-
tegrating artificial intelligence methods with agroeco-
logical zoning to assess the resilience of Kyrgyzstan’s
agricultural systems in the context of climate change
(Mai & Liu, 2023).

Scenario modelling was conducted in three are-
as. The baseline scenario reflected the continuation of
current climate trends and the level of digitalisation
of agricultural enterprises, according to the work of J.
De Keyser et al. (2023). The negative scenario modelled
increased climate risks, including a 2°Crise in tempera-
ture and a 15-20% reduction in precipitation, as well as
limited adoption of digital technologies. The innovative
scenario envisaged the active use of Al models to opti-
mise the structure of cultivated areas, manage water re-
sources and improve the accuracy of economic forecast-
ing, according to A. Chupin et al. (2025). All calculations
were performed using modern software tools: Python
(TensorFlow, Scikit-learn, Pandas libraries) and R (Caret
and Forecast packages). Data visualisation and graphing
were performed in Excel and Tableau, which ensured
clarity in the presentation of results (Burkhanov et
al., 2024). Climate and statistical data were used under
open licences from the FAO and WMO, which guaran-
teed the reliability and accuracy of the research base.

The forecast of crop yield Y depending on climatic
and agro-economic factors was described by the fol-
lowing equation:

Vi=Bo* 2j.1 B Xt yZ,+ €

where Yit is the yield of the i-th crop in year t; Xjjt are cli-
matic factors (temperature, precipitation, humidity, solar
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radiation); Zit — economic factors (land use structure, cost
level, access to water resources); ﬁ] y — model coefficients
estimated using machine learning methods; €, - random
error accounting for unpredictable factors.

Three options were used in scenario modelling:

baseline scenario — continuation of current cli-
mate trends;

negative scenario - a 2°C increase in tempera-
ture and a 15-20% decrease in precipitation;

innovative scenario - introduction of Al to opti-
mise crop structure, manage water resources and im-
prove forecasting accuracy.

All calculations were performed in Python (Tensor-
Flow, Scikit-learn, Pandas) and R (Caret, Forecast) envi-
ronments. QGIS and ArcGIS were used for spatial analy-
sis, and the results were visualised in Excel and Tableau.

To improve the accuracy of forecasts and adapt mod-
els to regional characteristics, agro-ecological zoning of
the territory of Kyrgyzstan was carried out. Zoning was
based on climatic parameters (temperature, precipita-
tion, air humidity), soil and geographical characteristics,
and land use structure. Based on this data, five agro-eco-
logical zones were identified: Chiy, Talas, Naryn, Osh
and Issyk-Kul regions. Each zone was characterised by
its own climatic coefficients and agricultural production
conditions, which were integrated into artificial intelli-
gence models in the form of categorical variables. To im-
plement this integration, One-Hot Encoding algorithms
were used in the construction of MLP and Random For-
est, which made it possible to take into account the in-
fluence of regional factors when forecasting crop yields
and the economic sustainability of farms. This approach
ensured the adaptability of the models and increased
the accuracy of forecasts by 10-12% compared to models
that did not take zoning into account.

Results and Discussion
During data analysis and modelling, it was possible to
highlight the key relationships between climate change,
agricultural productivity and the economic sustainabili-
ty of Kyrgyzstan’s farms using artificial intelligence tech-
nologies. Digital models made it possible not only to
obtain forecasts, but also to assess the sensitivity of sys-
tems to extreme climatic conditions. According to data
from Meteoblue (n.d.) and ERA5 reanalysis (ECMWF,n.d.),
the city of Bishkek, which is taken as the central climat-
ic point of the region, shows a steady warming trend
for the period from 1979 to 2024. Analysis of climate
series for this 45-year interval showed that the average
annual air temperature in Bishkek increased by approx-
imately 1.2°C, and the number of dry months increased
by 15-20%. Data presented in the Meteoblue Climate
Change Model and ERA5-Land climate models indi-
cate that the most pronounced changes occur in the
summer months: average maximum daily temperatures
regularly exceed 30°C, and precipitation in July-August
has decreased to 20-30 mm. These trends have been
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observed over the last four decades and have intensi-
fied since 2000, which is consistent with global warm-
ing estimates for Central Asia (Kamilaris & Prenafe-
ta-Boldu, 2018). Thus, the periodic droughts and rising
temperatures observed in the region between 1979
and 2024 form a clear trend of climate warming, which
has a direct impact on the productivity of Kyrgyzstan’s
agricultural systems.

The graphs for “Climate Change - Bishkek” show
that the average annual temperature is rising and pre-
cipitation patterns are changing seasonally, with more
frequent dry months. For example, according to the
Meteoblue model, average maximum daily tempera-
tures in the summer months exceed 30°C, and periods
with precipitation of less than 30 mm are becoming
more frequent. As noted by A. Kamilaris & F. Prenafe-
ta-Boldu (2018), these changes increase water stress
during the sowing and growing seasons. An analysis
of climate series supplemented with regional data
showed that over the past 30 years, the average annual
temperature has increased by approximately 1.2°C, and
the number of dry months has increased by ~15-20%.
Based on this trend, climate scenarios for modelling
were adjusted, according to J. Schmidhuber & F. Tub-
iello (2007). Such changes have a direct impact on crop
yields: a decrease in precipitation during critical grow-
ing seasons leads to a 6-10% drop in crop productivity
(cereals, fodder). It was this effect that was taken into
account in the negative modelling scenario.

Figure 1 shows the impact of climate change on the
territory of the Kyrgyz Republic for the period 1979-2024.
The data source was ERA5, the fifth generation of glob-
al climate reanalysis developed by the European Centre
for Medium-Range Weather Forecasts (ECMWF, n.d.),
with a spatial resolution of 30 km. The data reflect
average regional values and do not take into account
microclimatic differences caused by local features of
the terrain and urban environment. Consequently, ac-
tual temperatures may exceed the values indicated, es-
pecially in urbanised areas, and precipitation may vary
depending on topographical conditions. The data do
not reflect conditions at a specific point. Microclimates
and local variations are not shown. Therefore, actual
temperatures will often be higher than those shown,
especially in cities, and precipitation may vary locally
depending on topography.

The upper part of Figure 1 shows the estimated
average annual temperature for the larger region of
Kyrgyzstan. The dotted blue line represents the line-
ar trend of climate change. If the trend line rises from
left to right, the temperature trend is positive, and Kyr-
gyzstan is getting warmer due to climate change, if it is
horizontal, there is no clear trend; if the line goes down,
Kyrgyzstan is getting colder over time. The lower part
of Figure 1 shows the so-called warming bands. Each
coloured band represents the average temperature for
the year: blue for colder years, red for warmer years.
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Mean yearly temperature, trend and anomaly, 1979-2024.
Kyrgyzstan 40.94°N, 73.36°E.
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Figure 1. Annual temperature changes in Kyrgyzstan

Source: compiled by the authors based on Meteoblue (n.d.)

The upper part of Figure 2 shows the estimat-
ed average total precipitation for the larger region of
Kyrgyzstan. The dotted blue line represents the line-
ar trend in climate change. If the trend line rises from
left to right, the precipitation trend is positive, and Kyr-
gyzstan is becoming wetter due to climate change. If

Mean yearly precipitation, trend and anomaly, 1979-2024.
Kyrgyzstan 40.94°N, 73.36°E.

1500

500

the line is horizontal, there is no clear trend; if the line
slopes downward, Kyrgyzstan is becoming drier over
time. The lower part of Figure 2 shows the so-called
precipitation bands. Each coloured band represents the
total amount of precipitation for the year: green for
wetter years, brown for drier years.

anomaly stripes
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Figure 2. Annual change in precipitation, Kyrgyzstan

Source: compiled by the authors based on Meteoblue (n.d.)

The upper part of Figure 3 shows the temperature
anomaly for each month from 1979 to the present. The
anomaly shows how much warmer or colder the month

was than the 30-year climate average for 1980-2010.
Accordingly, red months were warmer than normal,

blue months were colder than normal. Most obser-
vation sites show an increase in the number of warm
months over time, reflecting the global warming trend
caused by climate change. The lower part of Figure 3
shows data on precipitation anomalies.

Mean anomalies for temperature and precipitation, trend and anomaly, 1979-2024.
Kyrgyzstan 40.94°N, 73.36°E.
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Figure 3. Monthly temperature and precipitation anomalies - climate change in Kyrgyzstan

Source: compiled by the authors based on Meteoblue (n.d.)
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The artificial intelligence models used have demon-
strated high efficiency in predicting crop yields and eco-
nomic sustainability. For example, for grain crops, the
MLP neural network model showed a coefficient of de-
termination R? = 0.87, which indicates the adequacy of
the model and its ability to explain most of the variation
in yield (World Bank, n.d.). Model tests have shown that
a combination of methods - MLP + XGBoost - increases
the stability of the forecast compared to single meth-
ods: the mean forecast error (RMSE) is reduced by 8-12%
compared to classical linear regression. An example of
a specific conclusion from the model: a combination of
temperatures above 30°C during flowering and a rain-
fall deficit of more than 25% leads to a 12-14% reduc-
tion in maize yield. For wheat, night-time overheating
(temperatures above 22°C) proved to be a sensitive fac-
tor, suppressing plant recovery and reducing productivi-
ty by 5-8%. Thus, Al models identify complex non-linear
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relationships that are difficult to capture using classical
methods and provide controllable predictive control.

In order to assess the impact of Al and climate
change on the economy of agricultural enterprises,
three scenarios were developed: baseline, negative
and innovative. The baseline scenario (continuation of
current trends) yielded grain yields of 2.6-2.8 t/ha and
farm profitability of 20-23%.The negative scenario, with
worsening climatic conditions, showed a drop in yield
to 2.1-2.3 t/ha, a decrease in profitability to 13-15%,
and an increase in the cost of irrigation and protective
measures. The innovative scenario, which involves the
active use of Al models, resulted in a yield of 3.0-3.2 t/ha
and profitability of 27-29%. These differences highlight
how the digitalisation of agriculture can transform the
economic landscape by minimising the damage caused
by climate anomalies. Table 1 shows the forecast data
for the main scenarios - yield and profitability.

Table 1. Scenario forecasts for farm yield and profitability

Indicator Baseline scenario
Grain yield, t/ha 2.6
Yield of fodder crops, t/ha 3.2-34
Profitability, % 20

Source: compiled by the authors

Table 1 shows that it is the innovative scenario that
provides significant growth not only in productivity but
also in financial results. At the same time, different cli-
matic zones of the republic respond differently to the
introduction of Al. Table 2 presents estimates of yield
and profitability growth by region when transitioning to
the innovative scenario. Table 2 shows that the greatest
effect was achieved in the Chiiy Region, where favour-
able soil and water conditions allowed the potential of

Table 2. Impact of Al implementation

Region
Chiiy Region 17
Naryn Region 15
Talas Region 13
Osh Region 11
Issyk-Kul Region 12

Source: compiled by the authors

The results obtained are consistent with global
studies showing that digital technologies and Al will
become a key element of sustainable development of
agricultural systems in the context of climate change.
For example, S. Getahun et al. (2024) analysed 124 stud-
ies and showed that the integration of digital solutions,
including artificial intelligence and machine learning,
contributes to the optimisation of resource use and
the sustainable development of the agricultural sector.
The work of T. Yildirim et al. (2024) demonstrated the
high accuracy of a neural network model (R?>0.80) in
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Yield increase, %

Negative scenario Innovative scenario

2.1-2.3 3.0-3.2
2.7-2.9 3.8-4.0
13 27

digital models to be maximised. In drier regions, such
as the Osh Region, the effect was less pronounced due
to limited water resources. These regional differences
show that Al models are not universal: local conditions
such as soil type, access to water, terrain and agricul-
tural technologies must be taken into account when
implementing them. Therefore, an adaptive strategy
should be developed for each zone, taking these char-
acteristics into account.

on yield and profitability by region
Profitability growth, %
10

8
7
6
7

predicting cotton yields four months before harvest un-
der conditions of limited data, confirming the potential
of Al for agricultural systems with a lack of observations.
Research by A. Kamilaris & F. Prenafeta-Boldu (2018)
demonstrated an improvement in irrigation efficiency
of up to 20% with the help of Al. The experience of dig-
italisation in Central Asian countries confirms the im-
portance of a systematic approach to the introduction
of innovative technologies. Research by Kazakh scien-
tists Z. Imanbayeva et al. (2024) show that the digital
transformation of the agricultural sector, including the
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use of electronic agricultural receipts and other finan-
cial instruments, can be an effective mechanism for
attracting funds to modernise agricultural production
in the context of the intensifying climate crisis and wa-
ter scarcity. At the same time, it is emphasised that the
success of such instruments directly depends on state
regulation of digitalisation processes.

The results are particularly significant for Kyr-
gyzstan, as the country is highly vulnerable to climate
change. According to World Bank (n.d.), the republic
is facing rising temperatures and changes in precipi-
tation patterns, which increases the need for adapta-
tion measures. In addition, model assumptions (linear
trends, large-scale scenarios) may not take into account
unexpected extremes (droughts, hurricanes). It is also
important to note that the full implementation of Al re-
quires infrastructure: digital platforms, sensor networks,
high-quality meteorological data, and trained person-
nel. Without this, the models will remain a theoretical
tool. By integrating climate, agricultural productivity,
and economic data with Al methods, it has been pos-
sible to obtain an adequate model for forecasting sus-
tainable development.An innovative scenario involving
the widespread use of Al shows significant increases
in both productivity and profitability of farms. Regional
differences indicate the need to adapt approaches to
local conditions. Despite the limitations of the models,
the results allow for recommending the digital trans-
formation of agriculture as a key tool for adapting to
climate challenges.

Conclusions
The study confirmed that the integration of artificial
intelligence methods into agricultural analytics al-
lows for effective forecasting of yield dynamics and
economic sustainability of Kyrgyzstan's agricultural
systems in the context of climate change. The use of
multilayer neural networks and ensemble algorithms
(XGBoost) ensured a high level of forecast accuracy
(R2=0.87), which indicates the possibility of applying
these models for strategic planning in the agricultural
sector. Modelling showed that the trend towards higher
average annual temperatures and lower precipitation
during key vegetation phases has a significant impact
on crop productivity. According to data from the Mete-
oblue climate service and ERA5 reanalysis, the average
temperature in Kyrgyzstan has increased by approxi-
mately 1.2°C over the past 40 years, while the frequen-
cy of droughts has increased by 15-20%. This confirms
the relevance of introducing digital tools for adaptation
and monitoring of climate risks. The results of scenario
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mate modelling forms a scientifically sound approach
to agricultural management in conditions of climate
instability. Further development of this technology re-
quires the creation of a digital data infrastructure, train-
ing of specialists, and expanded cooperation between
research centres and economic entities. Prospects for
further research in this area are linked to the devel-
opment of integrated approaches to modelling agricul-
tural systems using artificial intelligence technologies.
In particular, relevant areas include the creation of a
national platform for agroclimatic monitoring, com-
bining meteorological, soil, hydrological and economic
data into a single digital infrastructure. Machine learn-
ing algorithms need to be adapted to the conditions
of Kyrgyzstan'’s various agro-ecological zones, including
mountainous and arid regions. In addition, the introduc-
tion of hybrid models combining Al methods with phys-
ical and mathematical climate models is promising, as
it will improve the accuracy of long-term forecasts. An
important area remains the development of education-
al and research programmes to train specialists in the
field of agroinformatics and digital agriculture, as well
as the expansion of international scientific cooperation.
This will ensure the scientifically sound and technolog-
ically sustainable development of Kyrgyzstan’s agricul-
tural sector in the context of climate change.
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AHHoTaumsa. [M06anabiK KIMMATTbIH ©3repyLly WapTTapbliHAa arpapAblK CUCTEMaNnapAblH TYPYKTYY ©HYTYYCYH
KaMCbI3 Kblnyy — 3amMaHban arpapAblk UAKMM MEHEH MPakTWKaHbIH BallKbl apTbIKYbIbIKTYY 6arbITTapbiHbIH 6UpK
6onyn caHanat. XXaMrblpAblH TapTbIWTbITbl Xe aliblkia 60ayLly, OPTOYO XbINAbIK TEMMNEPaTypPaHbIH XOropynailbl
XaHa aba bipaviblHbIH 3KCTPEMANAyy KepYHYWTOPYHYH Kebenyly anbll 4apbacbiHbIH TYLIYMAYYAYTYHE XaHa
3KOHOMMKANbIK TYPYKTYYNYyryHa ONyTTyy KOPKYHYY XapaTtat. byn usnnneene xacanma MHTENNEKT bIKManapblHbIH
HerMsuHae perMoHAyK LeHrasnae arpapblk cMCTEManapAblH TYPYKTYYAyryH 60XKOMONA00HYH MYMKYHUYYIYKTEpY
KapanraH. M3ungeeHyH MakcaTbl — HEWPOHAYK TAapMaKTap XaHa MallMHanbIK OKYTYYy aAropuTMAEpPUH KONLOHYY
apkblyy anbin vyapba ecyMAYKTepPYHYH MNPOAYKTUBAYYAYIYH >XaHa afanTMBAMK MOTEHUManbiH 60XOMONL00
bIKManapblH UwWTen 4biryy 6onyn caHanat. M3unpeeHyH matepuangapbl XaHa blkManapbl Katapbl Kbiprbi3
PecnybnukacbiHbiH aibin Yapba TapmarblHa TUeLllenyy HeruMsru eCyMAYKTOPAYH TYLWYMAYYAYTY, KAUMATTbiK
KOpPCOTKYUYTOp XaHa 3KOHOMMKA/bIK MapaMeTpsiep OOKHYA Kem KbiAAblK CTATUCTMKANbIK MaanbiMaTtTap
KONAOHYNraH. AHanu3neene Koppenauusnbik-perpeccusnblik MOAENAese, XacaiMa HeMpoHAYK TapMakTap XaHa
KnacTepnewTupyy anroputMaepu nanganaHbinrad. M3unaeeHyH XbiMbIHTbIKTapbl KOPCOTKOHAOW, UHTENNEKTyanablK
anropuTMAEpAM KOMAOHYY CanTTyy blKManapra CanblWTbipManyy TYLWYMAYYAYKTY 60XOMOAAOOHYH TaKTbIrbIH
12-15 %ra >xakwbIpTaT XaHa arpapablk cUCTEManapblH TYPYKTYYNYryH aHblKTaraH HErusru KauMmaTTbiK >XaHa
3KOHOMMKANbIK (AKTOPAOPAY aHbIKTOOrO MYMKYHAYK OepeT. M3UNnLeeHyH WAUMMIA XaHbUIbIfbl — XacaiMma
MHTENNEeKT bIKMaNapblH arpo3KONOrUANbIK 30HAN00 MEHEH WHTErpaumsnoo apkbiayy TYpYKTYy 6HYTYYHYH
afanTMBAYY MOOENAEepUH Ty3yyae XaTaT. [TpakTUKanblk MaaHUCKU — UWTENMN YbIKKaH MOAENAEPAN CTPATErnaNbIK
NNaHAo0040, alMMaKTbIK a3blK-TYAYK KOOMCY34yry nporpaMManapbiH Ty3YYAe >XaHa arpapfblK 3KOHOMMKaZarbl
TobokenamkTepamn Hawkapyyna KongoHyyra 6onot

Herusru cespgep: anbin l'Ia[.)6aCbIH,lZ|,anI CaHapun TexHonoruanap, aaanTueayy ObIMKaHYbIbIK; KAUMMATTbIK
TYPYKTYYNyK; 60)KOMOJ'I,EI,YK mMoLenaep; MaanbiMaTTap; MalWMHaiblK OKYTYY; arpo3KoCUCTEMAanapabl GaUJKapyy
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AHHoTauums. B ycnosusax rnobasbHOro M3MeHeHMUst KIMMaTa yCTOMYMBOE pa3BUTME arpapHbIX CUCTEM CTAHOBUTCS
OLHOM M3 NPUOPUTETHLIX 334a4 COBPEMEHHOM arpapHoit Hayku u NpakTMkWM. HepaBHOMEpPHOCTb 0CaLKOB, POCT
CpeAHerofoBbiX TeMMepaTyp M yyalleHUe IKCTPEMasbHbIX MOFOAHbLIX SIBIEHWI YCUAMBAIOT PUCKU CHUXKEHUS
YPOXKAaMHOCTU U 3IKOHOMMYECKOM HEeCTabUIbHOCTM CeNbCKOro X03sicTBa. B paHHoOW paboTe paccMOTpeHo
NMPUMEHEHME METOLOB WMCKYCCTBEHHOIO WMHTENNEKTA AJ1 MPOrHO3MPOBaHMS YCTOMYMBOCTM arpapHbiX CUCTEM
Ha perMoHanbHoM ypoBHe. Llenb mccnenoBaHuMst 3akitoyanacb B paspabotke MOAXOLOB K MPOTrHO3MPOBAHMIO
NPOAYKTMBHOCTM M afanTMBHOIO MOTEHLMANA CEbCKOXO3SMCTBEHHbIX KYJbTYP C MCMNONb30BaHUEM HEMPOHHbIX
ceTen M anropuTtMOB MALIMHHOTO 0By4YeHus. MaTepuanbl MU METOAbl UCCNELOBAHUS BK/IOYAIN UCMONb30BAHUE
MHOTONIETHUX CTaTUCTUYECKMX [OaHHbIX MO YPOXANHOCTM OCHOBHbIX KYNbTyp, KNMMMaTUYECKMM MoKasaTensM M
3KOHOMMYECKMM MapaMeTpaM CenbCcKoro xo3sinctea Koiproidckoi Pecny6nuku. [ns aHanmsa Obl1M NMpUMEHEHDI
MeToAbl KOPPENsiLMOHHO-PErPECCUOHHOIO MOLENMPOBAHMUS, UCKYCCTBEHHbIE HEWPOHHbIE CETU U ANTOPUTMbI
Knactepusauuu. PesynbTaTbl MCCiefOBaHMs MOKa3anu, YTO MCMONb30BAaHME MHTENNEKTyaNlbHbIX aNropuTMOB
MO3BOJISIET NOBLICUTb TOYHOCTb MPOrHO30B YPOXKAMHOCTM Ha 12-15 % no cpaBHEHUIO C TPALMLMOHHBIMU METOAAMM,
a TaKXe BbISBUTb K/OYEBbIE KIMMATUYECKME WM IKOHOMMYECKME (AKTOpbl, OMpEenenstolme ycTolnynBoCTb
arpapHbix cucteM. HayuyHas HOBM3Ha paboTbl 3aK/IOYAETCS B UHTErPaLMM METOAOB MCKYCCTBEHHOMO MHTEMNEKTA C
arpo3K0I0rMYeCcKMM 30HMPOBAHMEM 415 NOCTPOEHUS aAaNTUBHbLIX MOAENEN YCTOMYMBOIO pa3BuTuUS. [pakTuyeckas
3HAYMMOCTb UCCNEA0BAHUS COCTOUT B BO3MOXHOCTHU NPUMEHEHMs pa3paboTaHHbIX MOLEeNel npu cTpaTerMyeckom
NAaHUMPoOBaHWUM, GOPMUPOBAHMUM PErMOHANbHbLIX MPOrPaMM MPOAOBONLCTBEHHOW 6E30MACHOCTM M YNpaBieHUM
pMCKaMK B arpapHOi 3KOHOMMKeE

KnioueBblie cnoBa: Ll,VId)pOBbIe TEXHOMIOMMM B CEIbCKOM XO035MCTBE; aAanTUBHOE 3eMaenenue; KaMMaTnyeckas
yCTOlZHVIBOCTb; NPOrHO3Hble MOAENU; AAaHHbIE; MALLMHHOE o6yquMe; ynpasieHne arposakocmcreMamm
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