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Abstract. The role of using digital technologies in the economy of agricultural sector of Kazakhstan
is shown. A literature review based on a study of digitalization of agriculture and land cultivation is
presented. It is proved that digital farming involves the promotion of new information systems. In
particular, it was determined that agricultural engineering based on a digital instrument stimulates
the optimization of production processes. An economic assessment of digital farms in Kazakhstan
for 2018-2019 was carried out. The experience of implementing land use digitalization on the
example of the activities of farms in the northern regions of Kazakhstan is analyzed. For example, in
the North Kazakhstan, Akmola and Kostanai regions, electronic maps of agricultural fields have
been introduced. Over the past three years, sowing and harvesting has been monitored online in the
northern regions. The work focuses on equipping agricultural machinery with “GPS” monitoring
systems via satellite navigation, this helps to quickly monitor crop ripening, irrigation level, plant
disease, etc. Important attention is paid to the creation of an irrigated landfill on the example of
agricultural activity of the Scientific and Production Center named after A.l. Barayev. This research
center has achieved positive results in the implementation of the project "precision farming". The
experience of spring wheat production using an integrated approach to managing soil productivity
using computer and space nanotechnology, which contributes to high yields and resource savings,
is shown. The main problems are identified and recommendations are proposed for stimulating the
use of the digital farming system in agricultural sector of Kazakhstan.

AnpaTtna. KasakcTaHHbIH arpapribl CeKTOpbIHbIH 3KOHOMUKAacblHAA CaHAbIK TexXHonorusanapabl
nanganaHyAblH peni kepceTinreH. Aybin WapyawbibiFbIH LMdpnaHabipyabl 3epTreyre XaHe xepai
ecipyre HerizaenreH apebuetke wony xacanabl. Lindpnbik eriHwinik xxaHa aknapaTTbIK XXynenepai
inrepineTyai ke3genTiHi HerispgenreH. Atan auTkaHaa, caHAbIK Kypangap 6a3acblHAarbl aybin Wapy-
aWwbbFbl MalUMHaNapbIH Xacay eHAIpIiCTiK npouecTepAi OHTanNnaHAbIPYAbl biHTanaH-AblpaTbiHbI
aHbikTanfaH. Kasakctanpa undpnbik cdepmanapra 2018-2019 xbinpgapbl 3KOHOMUKanbIK Oaranay
xyprisinreH. KazakcTaHHbIH conTycTik ©HipnepiHiy, chepmepnik wapyalwbinbIKTapbl KbI3MeTiHIH Mbl-
canbiHAa Xxepai umdpnaHabipyabl eHrizy Taxipubeci TanpganfaH. Mbicanbl, ContycTik KasakcTtaH,
Akmona xaHe KocTtaHan o6nbicTapbiHAa aybin WapyalwbifibiFbl anKanTapblHbIH 3NeKTPOHAbLIK Kap-
Tanapsbl eHrisinreH. ConTycTik eHipnepae COHfbI YLU XbiJ1 60WbI €ric XaHe eriH XXuHay XyMbICTapbiH
OHnamH-6akKbinay Xxysere acbipbinyaa. JKXyMbicTa CNyTHUKTIK HaBUrauusi apkbiylbl MOHUTOPUHT Ka-
cay yLWiH ayblnwapyauwbisiblK TeXHUKanapbiMeH «GPS xyhenepiMeH» abablKTanyblHa KeHin ayaa-
pbinFaH, Oyn eriHHiH nicyiH, cyapy AeHrewiH, ecimaik aypynapbliH aHe T.6. xegen OGakbinayra
kemekTeceni. ©.U. BapaeB atbiHgafbl FbINbIMU-OHAIPICTIK oOpTanbifbiHAa aybiiwapyawbisbIK
KbI3MeTi MbiCanblHAA CyapbiiaTbiH NOJIMIOHAbLI KYPYFa MaHbI3Abl MaH GepinreH. Byn fbinbimu op-
TanbIK «A9N eriHWinik» )xobacbIH Xy3ere acbipy G0MbIHLLIA OH HATWXKenepre Kon xeTkisai. XKorapbl
OHiMAINiKKe XaHe pecypcTapAbl YHeMaeyre biknan eTeTiH KOMMNbITEPSiK XKoHe FapbIWTbIK HAHOTeX-
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HomorusanapAabl KongaHa oTbipbin, TONbIPAKTbLIK 6HIMAINIriH 6ackapyfa KeweHAi Tacingi nanaanaHa
OTbIpbIN Xa3ablk 6upan eHpipy Taxipubeci kepcetingi. Herisri macenenep aHbIKTangbl XaHe
KasakcTaHHbIH A©OK-ae undpnbIK eriHWwinik xyneciH kongaaHyabl biIHTanaHAbIPY O00MbIHLWA YCbIHbI-
cTap xacangbl.

AHHOTaumA. [llokaszaHa ponb UCNONbL30BaHUA LUMPPOBLIX TEXHOSIOTMMA B 3KOHOMUKE arpapHoro
cektopa KasaxcTtaHa. MpencraBneH o63op nutepatypbl, OCHOBaHHbLIA Ha uccnegoBaHum uudpo-
BU3aL MM CeNbCKOro Xo3sncTea U BosgenbiBaHMA 3eMmnu. O60cHOBaHO, 4TO UudpoBoe 3emneqe-
nue npeagnonaraeT NpoaBuXeHUe HOBLIX MH(OpPMaUUOHHLIX cucteMm. B yactHocTu, onpegeneHo,
YTO CeNbCKOXO3ANCTBEHHOE MalUMHOCTPOEeHue Ha 6ae LUPPOBbLIX UHCTPYMEHTOB CTUMYNMpyeT
ONTMMM3aLUI0 NMPOM3BOACTBEHHbIX npoueccoB. [NpoBegeHa 3KOHOMUYECKas oueHKa LugpoBbIX
¢epm B KasaxcrtaHe 3a 2018-2019 roabl. NMpoaHanusnpoBaH onbIT BHeApeHMA uucppoBusaumum
3emMnenonbL30BaHNUA Ha NpuMmepe AeATeNbHOCTU PepMepCKMX XO3ANCTB ceBepHbIX permoHoB Ka-
3axctaHa. Hanpumep, B CeBepo-KasaxcTtaHckon, AKMonunHckon u KoctaHanckonm obnacrtsax BHeA-
PEeHbl 3NEeKTPOHHbIE KapThbl CENbCKOXO3ANCTBEHHbIX nonen. B ceBepHbIX permoHax Ha NpoTsxe-
HUM NocrieAHUX TPeX NeT OCYLeCTBAETCH OHNMAaNH-KOHTPOJSIb NOCEBHbIX U YOOPOUHbIX paboT. B
paboTe coenaH akUeHT Ha OCHALWEeHHOCTU CefibX03TeXHUKN «cuctemamm GPS» MOHUTOpPMHra ye-
pe3 CnyTHUKOBYKO HaBUrauui, 3TO MOMOraeT onepaTUBHO OTCMEXUBaTb CO3peBaHUe ypoxas,
ypoBeHb nonuea, 3aboneBaHue pacteHun n gp. BaxxHoe BHMMaHue yaeneHo co3gaHUIO opoluae-
MOrO MOJIMrOHa Ha NpumMepe cenbxo3geaTenbHOCTU HayyHO-Npon3BOoACTBEHHOrO LeHTpa um. A.U.
BapaeBa. 3TOT Hay4YHbIN LEHTP AOCTUI NONOXUTENbHbIX pe3yfbTaToOB MO peanu3auuu NpoekTa
«TOo4yHoro 3emnegenusx». lNokazaH onbIT MPOM3BOACTBA SAPOBOW MLWEHUUbI C UCMONIb30OBaHUEM
KOMIMJIEKCHOro noAaxoAa K ynpaBneHUI0 NPoAyKTUBHOCTLIO NMOYBbLI C NMPUMEHeHMeM KOMNblTep-
HbIX U KOCMWYECKMX HaHOTEeXHOJIOTMMK, CMOCOOGCTBYIOLEro BbICOKOM YPOXaMHOCTU U 3KOHOMUM
pecypcoB. BbifiBneHbl OCHOBHble NMpo6rieMbl U NpeanoXxeHbl peKOMeHgauuu no cTUmyrnmpoBa-
HUIO NPUMEHeHUus cuctemMbl undpoBoro semneaenua B AlNK KasaxcraHa.

Key words: agro-industrial complex, agricultural products, digital technologies, digitalization of
agriculture, farms, electronic field maps, online control, satellite navigation..

TyniHai ce3gep: arpoeHepKacCin KelweHi, aybln wWapyalwbiibiFbl ©HiIMI, CaHAbIK TexXHosnorusnap,
eriHWinikTi undpnaHabipy, depmepnik wapyalwbinbiKTap, ericTikTiH 3NMeKTPOHAbIK KapTanapbl,
OHIanH-6aKblnay, CNyTHUKTIK HaBUrauus.

KniouyeBble crioBa: arponpoMbILLSIEHHbLIA KOMMIIEKC, CeNibX03MNpoayKuus, LMpoBbie TeXHONOorum,
uncpoBusauma semnenenus, epmepckue XO3sWCTBA, 3NMEKTPOHHbIe KapTbl nonew, OHNaWH-
KOHTpPOJb, CNYTHUKOBasi HaBUrauus.

Introduction. Today, all the leading results and increasing competitiveness on a

countries of the world orient their development
strategy based on the introduction of digital
technologies. It is estimated that at least 25%
of the global economy will become digital in
2020. Research shows that digitalization will
lead to increased productivity on a global
scale. Much attention is paid to the digital
development of agriculture in the world.

Agriculture is on the verge of a "Second
green revolution". Experts estimate that
thanks to precision farming technologies, a
surge in yields may follow.

Digitalization and automation of the
maximum number of agricultural processes is
included in the development strategies of the
largest agro-industrial and machine-building
companies.

Data and advanced data management
systems (data: science & management) are
becoming a key resource for further growth of
agricultural  productivity, ensuring stable

local and global scale. Automated agricultural
management systems allow controlling 2/3 of
crop loss factors.

According to «J'son&Partners Consul-
ting», the total economic effect of the
transition of rural households to business
models based on ICT and digitalization may
amount to 5-7% of GDP growth. Within the
framework of the European Association of
agricultural engineering, we have developed
the concept of agriculture 4.0, which means
the transition from precision agriculture to
digital agriculture [1].

At the end of December 2019, Kazakh-
stan adopted the Program of industrial and
innovative development for 2020-2025, where
considerable attention is paid to the formation
of the manufacturing industry. At the same
time, the focus is on increasing access to
world markets and increasing the export-
oriented economy with high added value.
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Increasing the competitiveness of the manu-
facturing sector will occur due to the organiza-
tion of the technological industry. At the same
time, it is important to implement the digita-
lization of fixed assets of companies and en-
terprises, including in the agricultural sector.

Material and methods of research. In
order to study the scientific works of foreign
authors, empirical methods were used in this
work. In particular, it has been considered by the
scientific and practical results in the application
of foreign experience of digital agriculture.

The use of methods for collecting, pro-
cessing and evaluating statistical data made it
possible to analyze the state of the agro-
industrial complex in Kazakhstan.

A systematic approach was used in the
economic analysis. This allowed us to identify
patterns in the process of interaction between
the introduction of new achievements in
science and technology and the volume of
agricultural output.

It is determined that the use of digital
technologies and digital agriculture can
ensure the growth of labor productivity and
efficiency of agribusiness.

Digital farming uses Precision Farming
technology and also implements smart net-
works and data management tools. Based on
statistical processing of experimental data, the
number of digital farms in the country was
calculated.

Based on the methods of observation
and comparative analysis of the practical
experience of agricultural enterprises in the
northern regions of Kazakhstan, it was proved
that digitalization of agriculture has a direct
impact on increasing productivity and impro-
ving the quality of the crop.

The methodology of synthesis and gene-
ralization made it possible to make recom-
mendations and offer reliable conclusions on
the prospects of applying digital farming
technology in the republic.

Results and their discussion. Accor-
ding to Ahlmann & al (2016), precision agri-
culture (PA), or Smart Farming, is the most
modern management strategy used in crop
production. Its methodologies can be applied
at the vegetative stage of sowing, agricultural
operations, tillage, fertilization, and crop
monitoring [2].

Korotchenya and Leachman noted that
the progress of digital agriculture imple-
mentation depends on the success of the 3
levels of the system. For example, an
insufficient number of agricultural machinery
indicates a weak development of mechanized
technologies. The slow introduction of

precision agriculture means that most
agricultural enterprises have no experience
with these technologies [3].

Precision farming (PF) is now fully recog-
nized for its potential to increase crop yields in
the fields. In addition, costs are reduced and
the impact of agricultural activities on the
environment is minimized [4].

Small farmers in rural areas do not have
wide access to agricultural resources, finance
and credit, storage and professional advice.
And, consequently, they have problems with
optimal management and use of innovative
technologies in agriculture [5].

Global positioning system (GPS) and
mapping through geographic information sys-
tems are key elements of many precision far-
ming applications. These technologies allow
the use of guidance systems and controlled
movement during field operations such as
tillage, harvesting, and the use of resources
such as nitrogen, seeds, and pesticides [6].

Smart farming (SF) is a concept that
originated from software engineering and
computer science, which emerged with the
addition of computing technologies and data
transfer from agriculture in a common envi-
ronment of almost ubiquitous computing [7].

The review of the literature suggests that
the use of the «digital farming» system in the
world economy is a promising direction for the
development of agriculture.

So, for 10 months of 2019, 379.4 billion
tenge of investments were attracted to the agro-
industrial complex, which is 37% higher than the
level of the marked period of 2018. In general,
over the past five years, the industry attracted
1.3 trillion tenge of investment, while the private
sector has invested about 80% of the
investment. A total of 758 projects were
financed as part of investment project financing.
Including in 2019, 39 projects were financed for
a total of 46.1 billion tenge in priority areas —
creation and development of dairy farms,
greenhouses, poultry farms, intensive gardens,
projects for processing agricultural products.
About 29 thousand jobs are provided here.

In 2019 the total area of irrigated land in
the country is approximately 1.4 million
hectares. By 2021, it is planned to increase
this figure to 2.0 million hectares.

It should be noted that the scientific and
innovative sphere of the agro-industrial com-
plex is not yet fully evaluated in Kazakhstan.
There are problems with the application of
digitalization in the manufacturing industry,
including in the agricultural sector.

This leads to stagnation in the
development of science and technology, and
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the lack of demand for scientific and technical
products. There are shortcomings in the
reproduction of soil fertility and quality use of
land. Together, this leads to a decrease in the
growth of production of high-quality agri-
cultural products in Kazakhstan. The volume
of gross agricultural output for the 10 months
of 2019 decreased by 0.2% and amounted to
4.5 trillion tenge. The decrease in production
is due to a decrease in crop production by
3.2%. Thus, according to preliminary data,
crop production has seen a 13.5% decrease
in the gross harvest of grain crops.

Currently, there are a number of
problems in the sector that hinder the
development of the agricultural sector in
Kazakhstan. This is a low yield of agricultural
crops from 7 to 12 quintals per hectare and
low productivity in animal husbandry.

The deterioration of agricultural machinery
and equipment is up to 80%, there are ques-
tions about the availability of borrowed funds.

In order to solve these problems the
republic, in our opinion, should pay significant
attention to the development of the "Digital
Farming" process.

The goal of «Digital Farming» (DF) is to
use all available information and expertise to
automate technological processes in agriculture.
Digital farming began when GPS signals
became available to the consumer. Combined
with telematics (vehicle fleet monitoring) and
data management, it improves the accuracy of
operations and allows you to manage fertility
within the field. The goal is to give each plant
what it needs for optimal growth, while reducing
costs (producing more products at a lower cost).

The next step is the improvement of map-
tasks for the targeted application of fertilizers
with the help of algorithms. This is based on
data from several fields, such as seed cha-
racteristics and environmental conditions [8].

At the same time, DF uses GPS naviga-
tion systems for managed agriculture, precise
fertilization, plant protection measures, etc.

One of the industries that serve farmers
and agricultural contractors is agricultural
engineering. It fully meets the idea of im-
plementing DF and constantly improving and
developing it. In other words, the industry
focuses on developing machines that are
compatible with the digital infrastructure of the
farm and can make the necessary contribution
to optimizing production processes [9].

Digitalintelligentagricultural machines must:

m to be able to send and receive
information using sensors and communication
equipment;

m to ensure optimal use of machinery and
equipment;

m to help the machine operator to perform
high quality technological processes optimize
the design of machinery to improve efficiency;

m to collect data from management sys-
tems for the purpose of drawing up application
maps for sowing seeds, applying fertilizers
and plant protection products;

m to use the data obtained to document
the work done, for example, through yield
maps and current crop status maps.

This means that attention has now
gradually shifted to the optimal integration of
the agricultural machine into the production
system (process optimization).

We will note, the Ministry of agriculture is
included in the implementation of the state
program "Digital Kazakhstan" on the imple-
mentation of automated systems in the agro-
industrial complex of the country.

In particular, according to the Ministry of
agriculture of Kazakhstan, in 2019 there were
16 farms that became "digital". 6 smart farms
have been created in the livestock sector. In
2018, 12 farms and 3 poultry farms received
digital status. In addition, 12 more livestock
farms have become smart farms.

Thus, the total number of Kazakh
agricultural enterprises where production is
automated using computer systems has
reached 49 units (table).

Table - Number of digital farms in Kazakhstan, 2018-2019

Years "Digital" farms, units Smart farms, units Total
2018 15 12 27
2019 16 6 22
TOTAL 31 18 49

gov.kz/ru/posts-list/post

Source: according to the Ministry of agriculture of Kazakhstan / In access mode: https://moa.

For the first time, employees Of the Kazakh
Agrotechnical University named after Seifullin
(KATU, Nur-Sultan) conducted a cartogram in
the best farms of Northern and Central

Kazakhstan. A soil sample was taken from each
hectare. It turned out that even in the best
farms, 77 percent of fields have low nitrogen
content. However, 88 percent of the fields have
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very low phosphorus content, and almost half of
the fields have low humus content.

Therefore, the yield and quality of Kazakh
wheat in our country is falling every year. The
project also includes the installation of
weather stations and the introduction of a
weather service. They will allow farmers to
predict the optimal timing of field work.

Let's consider the experience of imple-
menting digitalization of agriculture in Kazakh-
stan. For example, nine farms in the Northern
regions of Kazakhstan are implementing a
precision farming system in a pilot mode,
which involves using a combination of several
IT solutions. 9 best farms were selected in
four regions: in North Kazakhstan, Kostanay,
Akmola and Karaganda. For example, these
are rural formations such as "Chagala agro”,
"Peterfeld agro”, "Dihan plus", "Troyana", etc.
Digital agriculture will be developed on their
basis, starting with cartography and ending
with the forecast of yield.

Analysis of digitalization showed that
many farms have imported seed complexes,
for example, "John Deere". They have the
functionality to automatically change the
seeding rate. In other words, these are doses
of mineral fertilizers, according to the tasks of
electronic maps, that is, differentiated dosing.
These complexes were used for differentiated
application of starting doses of mineral
fertilizers during sowing and main doses
during pre-sowing treatment. In addition, in
farms, the park of sowing machines is made
up of "Bourgault" complexes that do not have
the function of dose differentiation.

In 2019 North Kazakhstan agricultural
entrepreneurs planted 4.2 million hectares. At
the same time, the North Kazakhstan region is
a zone of risky agriculture. And much depends
on weather conditions. However, you can
learn and prepare in a timely manner by
adjusting the action plan. Here you can use
elements of precision farming technology.

For example, agricultural holding "Grain
industry" in Kostanay region and JSC "Ata-
meken agro” in North Kazakhstan region has
introduced electronic maps, performs online
monitoring and control of sowing and har-
vesting operations. This reduces unproductive
costs and work time, and increases
productivity. For example, fuel sensors allow
you to save about 1 million tenge per season
from one unit of equipment by reducing losses
and theft of fuel.

«Karkyn» agrofirm in Kostanay region
has been implementing smart technologies
since 2014. On average, 70% of the agri-
cultural machinery fleet is equipped with GPS

monitoring systems via satellite navigation. A
100% digitized field maps, the structure of
crop rotations.

The online mode tracks the arrival and
consumption of grain from the field to the
Elevator, as well as the consumption of fuel.

It should be noted that Akmola region is
one of the drivers of agriculture in Kazakh-
stan. Here, digitalization and precision techno-
logies are promising areas for improving
productivity. In 2019, there are about 95 farms
in the region that use elements of precision
agriculture.

Until 2022, it is planned to use its indi-
vidual elements in 194 farms in the region. For
example, "Khleborob" LLP in Akmola region,
using elements of «precision agriculture»,
reduced the cost of herbicides in 2018. Thus,
the use of a modern sprayer in LLP allowed
processing only weeds. The company
received savings of 15 million tenge.

The main elements of digital farming are
parallel driving and auto piloting. They help to
accurately observe the distance between the
aisles of machines when performing field
work. When using them, technological opera-
tions are performed with minimal overlap. This
saves working and machine time, fuel, seeds,
fertilizers and plant protection products. Also,
the advantages of parallel driving systems are
the accuracy of the movement of units, driver
unloading, and the ability to work in the dark
and in poor visibility conditions.

As a result of this great work in the Ak-
mola region for the seven months of 2019 the
volume of gross agricultural output increased
by 11.4% to the level of 2018 to 100.7 billion
tenge. In particular, crop production - 100% or
4.3 billion tenge, livestock - 112% or 96.2
billion tenge. All categories of farms produced
80 thousand tons of meat (an increase of 29%
to the level of 2018), 237 thousand tons of
milk (an increase of 3.2%), 519 million eggs
(at the level of 2018). This led to an increase
in the supply of products to the market of the
city of Nur-Sultan.

The group Scientific-production center of
grain farming named after A.l. Barayev
(SPCGF) is already in active work on the
creation of irrigated smart polygon in the
framework of the State program of development
of agroindustrial complex of Kazakhstan for the
years 2017-2021. This work is carried out jointly
with the Ministry of agriculture of Kazakhstan.
To do this, the SPCGF has signed an
agreement with the American company TNC
"Valmont", and today cooperates with them in
the field of precision irrigation. The project is
aimed at demonstrating new innovative
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agricultural technologies for crop cultivation and
irrigation systems, as well as monitoring and
control technologies. The company will supply
the research center with three new-generation
sprinkler systems that will increase productivity
and save water resources.

In this regard, in 2018 as part of digita-
lization a pilot project for the implementation of
“digital farming” was launched on the basis of
the noted Research and Production Center. On
the example of spring wheat production, the
efficiency of using resource-saving technology
with digitalization elements was considered.

According to the results of 2018 using
“digital farming”, a high yield of 25.4 quintal
per hectare was obtained. And also there is a
saving of resources by an average of 5-15%
in comparison with resource-saving farming.
The profitability of the production of spring
wheat with precision farming elements
reaches 38.5% per year.

To implement the project on typical soils
of the Akmola region, an experimental training
ground was organized on an area of 3 000
hectares, where various technological innova-
tions were tested. For example, digitization of
fields, agrochemical examination of elemen-
tary plots of arable land from 5 hectares of
area, cartograms of the distribution of
nutrients, nitrogen and phosphorus fertilizers,
etc. Crop yields at these landfills exceeded
regional values by 2.5 times.

Engineers and agronomists observe what
is happening in the fields from the project
management center. “Digital farming” is able
to increase grain productivity to 25 quintals
per hectare and increase labor productivity by
2-2.5 times.

This means that the total cost savings
from the use of precision farming elements is
about 16-20% compared with the traditional
system.

In general in the Akmola region, digita-
lization in the livestock industry is mainly used
in dairy farms — «Astana Onim» JSC, «AF
Rodina» LLP, «Esil Agro», «Kamyshenka»,
«Enbek», «Khamze». In these enterprises,
herd management processes are automated.
For example, the process of milking, repro-
duction and feeding, monitoring the clinical
condition of animals and the integration of
individually tuned systems for calculating milk
production. This allows you to optimize the
process, increase productivity and reduce the
cost of production.

It should be noted, that in 2019, 25 million
tenge was allocated from the Akmola regional
budget for space monitoring, which allows you

to promptly make optimal decisions on
agricultural technigues for conducting field work.

Despite bringing some experience in
applying the digital farming system, Kazakhstan
farmers in this area have the following problems:

e in most of the studied farms in the
northern regions of the country there is a low
nitrogen and phosphorus supply. This is the
result of the uncontrolled use of leguminous
crop rotation and the annual addition of
ammonium nitrate and ammophos. All this
leads to a decrease in the quality of the crop;
labor shortages, declining soil fertility, trade
wars, product spoilage, lack of access to
pricing and Internet data in rural areas;
sensors that are mounted on combines,
tractors and other agricultural machinery, as a
rule, require calibration and verification; there
is a lack of subsidized costs for the intro-
duction of digital farming technologies.
Currently, in the agricultural space there are
obstacles associated with the absence,
collection and exchange of publicly available
data [10]. That is, machine learning, artificial
intelligence and the development of advanced
algorithms are advancing quickly, and the
collection of significant agricultural data at a
low level. Farm managers in the Republic of
Kazakhstan are restrained in modern techno-
logy because of the high cost. In addition, they
are worried about the high time spent on the
development of these technologies and the
cost of retraining personnel. The limiting factor
in resolving issues of digital farming is the
high cost and lack of necessary equipment for
subsoil fertilizing;

e in our opinion, the most popular and
sought-after areas of agricultural digitalization
for the agro-industrial complex will be:
integrated design of production data proces-
sing solutions; creation of an information base
received from sensors; differentiated watering
and sowing, fertilizing, crop forecasting; sen-
sor for monitoring soil temperature and humi-
dity, monitoring systems for agricultural ma-
chinery and personnel; fuel quantity control,
aerospace images, aerial mapping, accurate
weather data, space monitoring; improving
production processes through automated data
collection and targeted data analysis to
increase transparency; training highly qualified
personnel who are skilled in automation,
robotics and digitalization.

Conclusions.

1. In the agro-industrial complex, the
focus will be on stimulating the deep
processing of agricultural products. In the
global trend of digitalization in all spheres of
life and the economy, the introduction and
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wide dissemination of digital technologies is
becoming a key competitive factor.

2. In the next two to three years, the active
introduction of digital farming processes will
increase the production of food products by an
average of 5-7%. This leads to the filling of the
local market, as well as a decrease in the import
of foreign food products. In addition, Ka-
zakhstan, within the framework of the State
Agribusiness Development Program (2017-
2021), plans to increase the export of processed
agricultural products to $ 2.4 billion in 2021.

3. Due to modern digital technologies, it
is possible to increase labor productivity, as
well as the profitability and competitiveness of
agricultural enterprises.

4. The above experience of using digital
farming technology by Kazakhstani farmers
demonstrates the positive dynamics of agri-
cultural production growth. This allowed agri-
cultural companies to optimize the process,
improve the organization and working con-
ditions of workers, increase labor productivity
by 20%, reduce the cost of inventory by 10-
15%, improve the use of agricultural che-
mistry, seed production, sensors and weather
factors. This together will reduce agricultural
losses by at least 25% and manage record
and analyze expenses online.
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