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To date, telecommunication technologies are used all over the world to obtain reliable information on the
situations on the sown areas of farmers. Data is transmitted in real time, access to devices (sensors, drones, fixation
equipment) must be provided on an ongoing basis. Information for dynamic tasks using big data consists of
heavy content and requires data transmission at high speeds. One of the main components of modern information
technologies is Internet access, which provides not only the entire process of data processing and analysis, but
also timely management decision-making. As a rule, all information on objects (databases, knowledge) is placed
on servers, access to which is possible only if there is a permanent service from potential customers in the area of
operation of data fixation and transmission devices. The existing methods of visualizing objects using space
satellites have disadvantages associated with limited residence time, image quality, and the need for manual
processing. In this regard, the use of devices with Internet of Things technology support is relevant and timely,
since data is captured in real time, data is relevant, the decision-making process can be carried out promptly
and increases production efficiency and labor productivity. The article considers the possibilities of mobile
communication networks of Kazakhstan to perform tasks related to obtaining data from Internet of Things devices,
to analyze the data of forecast models on arable lands of grain-growing regions of the country, problems, possible
solutions, principles of organization of an intelligent management decision-making system.
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YIkeH nepeKTepri MaiigagaHaThiH AMHAMUKAIBIK TallCHIpMAaapFa apHAJFAaH aKIapaT ayblp Ma3MyHHaH TYpasibl
JKOHE KOFAphI KbUIIAM/IBIKTA JepeKTepai Oepyi Kaxer eremi. Kasipri 3aMaHfbl aKapaTThIK, TEXHOIOTHSLTAP/IBIH
HETi3ri KOMIIOHEHTTEPiHiH Oipi MHTEpPHETKE KOJ KETIMIUTIK OOJbIN TaObLIaIbl, OHBIH KOMETIMEH JepeKTepli eH-
Jiey MeH TaJimayablH OYKiJ IPoIeci FaHa eMec, COHbIMEH Katap OAcKapyIIbUIBIK, MIEIIiMAEPIi YaKThLIbI KaObL1Iay
Ja KamTaMachI3 eTijiesli. IzeTTe, 00beKTiep (aepektep Gasachl, OiiM) OOWBIHIIA OApNBIK aKHapar JAepeKTepai
TipKey koHe Oepy KYPBUIFBUIAPHIHBIH JKYMBIC iCTey ayHaHBIHAA QJICYeTTi KIMSHTTEpe TYPAKThl CEpBHUC OOJFaH
JKar/Iai1a FaHa KOJ KeTKi3yre OONaThiH cepBepiiep/e OPHANACTHIPbLIA/bL. FaphllIThIK, CITyTHUKTEP apKbUIbI 00b-
eKTLIep/Ii BU3yaIM3alMsUIay/IbiH KOJIIaHbICTaFbl QiCTEPiHIH HIEKTeYJT 00Ty YaKbIThIHA, KECKiH carachlHa, KOJIMEeH
OHJIey KaKeTTUIriHe OailylaHbICTHI KeMIIiTikTepi 6ap. Ocbiran OaitaHbicThl VIHTEpHET 3aTTapbl TEXHOIOTUSICHIH
KOJIIAWTHIH KYPBUFbUIAPIbI Mal/lallaHy ©3eKTi XoHEe YaKTbUIbl, OWTKEHI JepeKTep HAKTHl YaKbIT PEXKUMIHIE aJIbl-
HaJBI, AepeKTep ©3eKTi, IMenTiM KaObUIaay Mporieci Keaes Ky3ere achlpbUIybl MYMKIiH KoHE OHMIipic THIMALTIri
MeH eHOeK OHIM/ILTIrH apTThipajbl. Makaliaa enimi3/iiH aCThIK, ereTiH OHipJIepiHiH ericTiK xKepiepiHaeri 6omkam-
IbI MOJETIbIEPAIH AePEeKTEepiH TalAay YIIH 3aTTap MHTEPHETI KYPBUIFbUIAPBIHAH JAEPEKTEpAl adyFa OaiIaHBICTHI
MiHIeTTepai OphiHAay OoMbIHIIA Ka3akcTaHHBIH YsUTB OAMIaHBIC OTEPATOP/IAPHI JKEMiIEPiHiH MYMKIHIIKTEPI, TPO-
Gremanap, IIelyaIiH MyMKiH KOJAaphl, 0acKapyIIbUIBIK, MISIIiMaep KaObLUIIayablH 3UATKEPIIK JKYHeCciH yibMIa-
CTHIPY KaFMIATTAPbl KAPACTHIPBUFaH.

Tyiinai ce3aep:. TenekoMMyHUKAITUAIIBIK TEXHOTIOTUSTIAP, YJIKEH JepeKTepi Taaaay, AMHAMUKAIBIK, MiHIET-
Tep, GacKapyIbUIBIK, MeNTiMIep KaObUIIayIblH UHTEIUIEKTYaIIbI XKYylieci, Oomkam

BJINAHUE TEJIEKOMMYHUKAIIMOHHBIX TEXHOJIOTUI HA IIPUHATHUE

PEINEHUN JJI JUHAMUYECKHX 3AAY C HCIIOJIb30BAHUEM
bOJIBIIUX JTAHHBIX B AI'POIIPOMbBIIIJIEHHOM KOMILJIEKCE
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Ha cerognsimnmii 7151 oy YeHust JOCTOBEPHOM MH(OPMAINK 110 CUTYalMsIM Ha ITOCEBHBIX TUIOIIA/SX arpapyes,
BO BCEM MHPE HCIOJB3YIOTCS TEIEKOMMYHHUKAIIMOHHBIE TEXHONIOTHH. JlJaHHbIE TIepesialoTes], B PEKUME PeabHOTO
BPEMEHH, JOCTYII K YCTPOICTBaM (IaTYMKH, APOHBI, anmnaparypa (pukcanmm) JokeH 0OecieunBaThCs Ha MOCTOSTH-
Hoii ocHOBe. VH(popmalus Jyist JMHAMUYECKUX 33/1a4 C UCTIONIb30BaHUEM OOJIBIINX JAHHBIX, COCTOMT U3 TSKEIOro
KOHTEHTa U TpedyeT Iepeadu JaHHbIX Ha BBICOKHUX CKOPOCTSIX. OHOM U3 OCHOBHBIX COCTABJISIIOLIAX COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH SIBJISIETCS JOCTYII B MHTEPHET, C MOMOLIBI0 KOTOPOro 00ECIeYnBaETCsl HE TOJIBKO
Bech Ipoliecc 00padOTKY M aHaIM3a JaHHBIX, HO M CBOEBPEMEHHOE MPHUHSATHE yIpaBjieHueckux penieHnil. Kak
NpaBUiIo, Bcsi MH(OpMaLus o oObeKTaM (0a3bl JaHHBIX, 3HAHKI) pasMellaeTcs Ha cepBepax, JOCTYIT K KOTOPbIM
BO3MOXEH TOJIBKO NPU HAJMYUM TTOCTOSHHOTO CEPBHCA Y MOTEHIMAIBHBIX KJIMEHTOB B paiioHe (hyHKLIMOHMPOBA-
HUSI YCTPOICTB (puKcanmu U nepenadr AaHHbix. CyIecTByope crocoObl BU3yaln3alid 0ObEKTOB C IIOMOIIBIO
KOCMHUYECKHX CITyTHUKOB MMEIOT HEIOCTaTKH, CBSI3aHHBIE C OrPAHIMUYEHHOCTBIO BPEMEHH IPeObIBaHM S, KaUeCTBOM
n300paxkeHus1, HeOOXOOUMOCTBIO 0OpPaOOTKH B PyYHOM pekuMe. B 3Toii cBsI3M MCTonb30BaHe YCTPOKCTB ¢ MOJ-
JEPKKOM TEeXHOJIOTMH WHTEpPHEeTa BellleH, aKTyaJbHO M CBOEBPEMEHHO, TaK KaK JAHHBIE CHUMAIOTCS B PEXHUME
PEaIbHOTO BPEMEHU, JaHHBIE aKTYaJIbHBI, IPOLECC MPUHATHS PEIIEHUH MOXKET OCYIECTBIATHCS ONEPATHBHO U
NOBbIIIAET 3((PEKTUBHOCTh MPOU3BOACTBA U MPOU3BOAUTENBHOCTh TpyAa. B craTthe paccMOTpeHB BO3MOKHOCTH
ceTedl oreparopoB MOOWIbHOM cBsi3u KazaxcraHa Mo BBINOJHEHMIO 33/1a4 CBSI3aHHBIX C TOJTyYEHHEM JaHHBIX C
YCTPOWCTB MHTEPHETA BElIEH, Ul aHajiu3a JaHHBIX MPOTHO3HBIX MOJEel Ha MAaXOTHBIX 3eMIISIX 3€PHOCEIONIHUX
PETMOHOB CTpaHbl, TPOOJIEMBI, BOSMOKHBIE ITyTH PEIIECHH S, TIPUHIUITB OPraHU3aMy MHTEIIEKTYaJIbHON CUCTEMBI
TIPUHATHSA YIPABIEHUECKUX PELICHUI.

KiwueBble cioBa. TeIIeKOMMyHI/IKaHI/IOHHbIC TEXHOJIOTUH, aHAJIU3 OOJIBILINX JaHHBIX, TUHAMWYCCKHUE 3aJa49H,
HHTCJUICKTYyaJIbHAA CUCTEMA TPUHATHUA YIIPABJIICHYCCKUX peH.ICHPIfI, IMPOrHO3.

2



Introduction. Modern possibilities of information
technologies allow to introduce innovative approaches
in various sectors of the economy of Kazakhstan, in
particular in the agro-industrial complex (AIC).

Agro-industrial complex is the basis of the country's
food security. Not only the general welfare of the
population depends on the effectiveness of its work,
but also the global challenges of our time in which
Kazakhstan is involved, being part of the world
community. The use and implementation of the latest
achievements of science and information technology is
a trend in the development of world powers for which it
is not only a tribute to fashion, but also a vital necessity,
as the world's population is approaching the 9 billion
mark. And only effective and scientifically sound
technologies will ensure the possibility of obtaining
food to meet the needs of the inhabitants of the planet.
Digital technologies, telecommunication technologies,
and technical means for processing big data play an
important role in this.

Over the last period in Kazakhstan, within the
framework of the development and promotion of
innovations, the documents “Digital Kazakhstan” from
2017 [1], "The State Program for the development
of the agro-industrial complex of the Republic of
Kazakhstan for the period 2021-2025” from 2021[2]
were adopted.

At the same time , the main problems of the agro -
industrial complex include:

- lack of a scientifically based plan for the
diversification of the industry;

- the presence of a large number of old equipment;
- use of outdated cultivation technologies;

- lack of personnel capable of promoting innovative
technologies;

- lack of software solutions for forecasting business
processes;

- low production culture and productivity;
- large indebtedness of commodity producers;
- low level of information technology involvement.

To date, the most advanced countries in the use of
information technologies in agriculture are China and
the USA [3], which use modern technologies, including
the Internet of Things, to introduce innovations,
increase productivity and labor productivity.

In the most developed countries, telecommunication
technologies are the drivers of the economy, on the
basis of which related industries are developing.

In particular, the use of Star link as a provider allows
US farmers to access data transmission at speeds up to
100 Mb / s throughout the country. L.e., processing big
data of dynamic tasks is possible without difficulties
related to the quality of the data transmission network.
Thanks to this, data is accumulated, transmitted, and
analyzed in real time 24 hours a day.

The purpose of the study. To evaluate the
possibility of networks of mobile operators in
Kazakhstan (using the example of Tele 2) to gain access
to Internet of Things devices in real time, transfer and
processing of big data for dynamic decision-making
tasks in the agro-industrial complex.

Methods and materials. As a methodology, the
research uses methods of system analysis, logical,
statistical analysis, LTE 4G, GSM 3G technologies.

Discussion of the results. Working with large
amounts of data requires the use of technical
means with large amounts of RAM and processor
performance, which in itself requires large financial
costs for the purchase of such equipment.

Devices designed to store information and exchange
it allow storing large amounts of data that increase non-
linearly, which causes a quantitative transformation of
the data array that is subsequently created - "big data”.
There may be problems here primarily related to:

- with data located on the Internet, to which there is
no direct access;

- access to data is carried out according to an access
scheme that is too complex;

- limiting the speed of data access due to
unsatisfactory data transmission quality;

- insufficient number or congestion of channels.

For Kazakhstan's agro-industrial complex, it is
important today to develop software tools that allow
performing predictive calculations to assess risks that
exclude the occurrence of force majeure situations
associated with inefficient business processes by
commodity producers.

The most popular data for forecasting today are:

1. Forecast models based on weather data;

2. Predictive models based on image processing;

3. Predictive models based on seed varieties;

4. Predictive models based on the soils used;

5. Predictive models based on the use of fertilizers;

6. Predictive models related to the disease of grain
crops;
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7. Forecast models related to grain sowing culture;
8. Forecast models of crop yields;

9. Predictive models based on various types of data
coming from various heterogeneous sources.

For example, in Russia, Sberbank has developed a
program “"Heat Map of the harvest forecast”, which
uses data from the Global Environmental and Safety
Monitoring (GMES/Copernicus), photos from the
Sentinel-1 and Sentinel-2 satellites of the European
Space Agency. Further, the information is processed
by machine vision technology. Data is accessed via
a browser, information can be provided both for the
entire region and for individual districts or fields (see
Fig.1) [3].

Field Yield analysis in May

Fig. 1- Data from Sentinel-1,2 satellites
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Fig.2- Potential capabilities of the program
” Agromonitoring”

The ability to obtain high-quality data, as well as

access to the browser, depends on the speed and
coverage area of both satellite and mobile Internet.
In particular, I. Mask's company provides access via
Starlink up to 100 Mgb / s (data obtained from open
sources). As for the Sberbank product, the previously
developed program ”Agromonitoring” allows you to
receive data (see Fig.2).

The capabilities of a modern person, in particular
his brain, are limited, and does not have the ability
to predict situations with 3-5 independent factors
assigned. In cases with AIC problems, there is a need
to predict a sufficiently large number of predictive
models. In this regard, there is a need to create an
intelligent control system focused on the development
of control solutions based on the analysis of predictive
models and forecasting their development for the
implementation of optimal control modes.In particular,
today data warehouses (data centers) are being built
all over the world, including in Kazakhstan, which
provide reliable storage and processing of data with
real-time access from anywhere in the country or
the world. Nevertheless, it is necessary to take into
account the potential capabilities of the operator of
the telecommunications service provider, since not
everywhere there is a coverage area, but even if there
is a coverage area, the quality of data transmission
may not be satisfactory.The possibilities of operational
access to data for analyzing the current situation,
comparison with real-state data, can be implemented by
means of on-line analytical processing (OLAP) [4].

Currently, OLAP technologies are an effective
tool for assessing situations for making managerial
decisions Fig.3.

OLAP technologies

1 if

KNOWLEDGE BASE

DATA MINING
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SERVER

Fig.3 - OLAP technologies for situation assessment

One of the important components of DM is the
transition from situation visualization technology to the
use of applied mathematics methods in research.

To date, for the agro-industrial complex, the tasks
of DM in managing dynamic processes are system
analysis of situations, short- and long-term forecasts,




their development and development of management
decisions.

Analysis of current situations includes:

- detection and prediction of the development of
observed processes;

- detection and recognition of influence factors
(threats);

- detection and identification of relationships
between dynamic parameters and influencing factors;

- analysis of the interaction of dynamic processes and
prediction of changes in characteristics;

- development of optimization recommendations for
dynamic process management;

- visual presentation of the results of the analysis,
preparation of reports and proposals of scientifically
based solutions with assessments of the reliability and
effectiveness of possible implementations of the tasks.

The solution of forecasting problems can be
performed in the following ways (see Fig.4).

Mathematical
methodology

Statistical
methods

Computer
mathematics

Fig. 4 - Big Data Tools

Statistical methods of data processing, provide 4
basic functions [4]:

- hypothesis testing (stationarity, normality,
independence, homogeneity, evaluation of the type of
distribution function);

- identification of relationships and patterns of
processes (linear and nonlinear regression analysis,
correlation analysis, etc.);

- statistical analysis;

- development of dynamic models, forecast based on
time series.

Historical knowledge

Data collection system, preliminary analysis

New

Situational
- Analysis
Training Forecosting
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[
[ Decision —making system J
Draft
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=i

Fig. 5 - Block diagram of an intelligent management decision-making system
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To date, the following software tools are actively
used: Statistica, SPSS, Systat, Statgraphics, SAS,
BMDP, TimeLab, ataDesk, S-Plus, Scenario (BI).

Computer methods are based on computer
mathematics and the theory of artificial intelligence.
These primarily include methods neural networks,
evolutionary modeling, genetic algorithms, fuzzy logic
methods.

To date, there is no clear methodology in assessing
decision-making, nevertheless, it is possible to consider
approaches for intelligent decision-making systems, in
particular, Figure 5 shows a block diagram of an
intelligent management decision-making system.

From Fig. 5, it can be seen that the main idea of
using big data is to compare the results of monitoring
processes in real time with the data preceding this event
(with the historical past”), the data is stored on the
server. Database (knowledge), creates the basis for

Displaying information “about the past” in a form
that allows using this data for the subsequent search
for analog situations and prototype situations (practical
experience, associative memory) at the same time,
templates (“patterns”) of analogs begin to form, which
can compare the “past” with the present situation,
thereby being able to make a forecast development of
dynamic processes.

It should be understood that it is the formation

(justification) of a deliberate decision that is
an important and key element of the analytical
management system. Also, it is not a little important
that such functions as collecting and pre-processing
information are included in predicting the development
of situations, storage, self-study, preparation of reports.

In practice, when using the big data methodology,
the fundamental difference between which and data
processing systems is the functionality of using
knowledge of the "historical past” on the basis of which
a forecast scenario is formed. In addition, it should be
understood that a mathematical apparatus capable of
processing a large amount of data is also used here.
Sometimes the concept of “hybrid intelligence” is used
in the scientific literature, when a person remains the
final decision-making.

Returning to the topic of processing and analyzing a
large amount of data that needs to be not only received,
but also transferred to the server for storage, we
understand that there is a need to implement a module
that would provide data reception, including from
the global network, which is practically impossible in
practice, for various objective and subjective reasons.
The meaning of this approach is that the availability of
high-speed Internet access allows you to receive data in
real time, regardless of the volume and format of the
data.

Table 1. Harvesting area

Harvesting area in thousand ga

Area 2015 2016
Akmolinskaya 4180 4328
Aktubinskaya 320 340
Almaatinskaya 449.4 455.2
Zapadno-Kazhakhstanskaya 260.2 2153
Zhambylskaya 260.9 266.3
Karagandinskaya 681.7 741.3
Kostonayskaya 4018 5215
Kizilordiskaya 86.6 86.9
Uzhno-Kazhakhstanskaya 255 260.4
Pavlodarskaya 663.9 673.9
Severo-Kazakhstanskaya 3210 3217.7
Vostochno-Kazakhstanskaya 579.5 573.4
Total 14966 15375.1

When working with big data, the following
procedures are required to form the “Historical Past™:

1. Getting data from the object. We receive data

both from sensors operating on the Internet of Things
technology, and, for example, from various tracking
devices, satellites, and aircraft. At the same time, the




status “ready to work” or on air is required. If the object
is not ready to transmit data, the process can be initiated
to the next object with the status “ready to work”.

2. Connection to the object. Today in Kazakhstan,
there is a possibility of obtaining a connection
with the help of 3 mobile operators, which today
have monopolized the entire mobile communications
market.

At the same time, the process of working with big
data itself can be difficult, since there is no possibility
of obtaining high-quality data transfer services.

The main granaries of Kazakhstan are 3 regions of
Akmola, Kostanay and North Kazakhstan regions [5-

10], located in the north of the country. These regions
are not densely populated themselves, moreover, the
North Kazakhstan region, the smallest region in the
republic, the area of arable land, these regions, is more
than 81.5% of the total number in the country table 1.

When installing base stations, operators first of all
put stations in settlements where at least 1000 people
live.

To work with big data of predictive models, a stable
and reliable, fault-free data transmission network is
needed.

According to data from [11], today 90% of
households are equipped with Internet access Fig.6.
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Fig. 6 - Share of Internet users by household

For example, Fig. 7 shows data on the number of base stations introduced by Tele2 in rural areas (data for

2022) [11].
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Fig. 7 - Number of base stations introduced by Tele2 in rural areas

As part of the ”250+ Program”, all 3 mobile
operators of Kazakhstan had to mount 928 base stations.
To date, the base stations support the 2G, 3G standard,
the data transfer rate for these technologies is no more

than 2-4MB/sec [11].

The arable lands of the main grain-growing regions
are located in places of compact residence of the
population of the country or, correctly speaking, far
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from the places of permanent residence of residents of 1is at least 16 m, to ensure normal coverage. There are
settlements. no such high-rise buildings in rural areas. Accordingly,
As a rule, the height of the suspension of antenna- the AFU is placed on the roof of houses no higher than

feeder devices of the base station of mobile operators 0-8 meters or mast structures are being built Fig.8.
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Fig. 10 - Situational plan of the base station




According to [12], the construction of high-rise AMS
(see fig. 9) in the amount of 487 units on republican
highways is expected by 2027.

The coverage of republican roads does not mean that
there will be a high-quality coverage of arable land, in
particular, the 3 regions presented above.

According to the situational plans (see fig.10-
11) presented during the construction of mobile
communication facilities, each antenna has a
suspension height and an angle of inclination Fig.8,
depending on these parameters and the number of
subscribers, it is possible to determine the coverage
radius of the base station. For example, the range of
the GSM 3G base station (900 MHz) is 10 km, for
unloaded sectors, similarly for 4 LTE, as for 5 G, then
no more than 500 meters. The lower the frequency, no
fewer stations need to be installed.

Fig. 12 - Location of base station sectors

According to the rules of installation and installation
of antenna-feeder devices, each sector of the base
station covers at least 120 ° (see Fig.12).
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Fig. 13 - Measuring the signal level at the Tele 2 base
station

Ideally, if we assume that the AMS will be installed
every 30-40 km, for a high-quality hand off, but this
does not solve the problems with covering the arable
fields of the country with high-quality Internet access.

Conclusion. Fig. 13 shows a screenshot of the
measurement of the signal level of the Tele2 base
station. As can be seen from Fig.10, the signal strength
is -103dBm, this indicator indicates that the base station
provides not only low-quality services, but is also
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practically out of service.

With the existing coverage area of mobile operators'
networks, as well as with a significant deterioration in
the services provided by all mobile operators, today
it is practically impossible to use telecommunication
networks to solve problems related to forecasting,
monitoring and processing of big data on dynamic tasks
of the agro-industrial complex of Kazakhstan. Serious
work is required to implement the President's.

Address, to quickly introduce information
technologies into the decision-making process in the
agricultural sector, to ensure high productivity, reduce

of the country.

According to the source [13], the deployment of
base stations in rural settlements is not efficient and
impractical, nevertheless, it must be done, since we
can stay out of the current trends in the processes of
maintaining cultivated land.

As an alternative, consider the possibility of using the
I. Mask satellite network, in the event of the appearance
of the Star link company's service on the territory of
Kazakhstan to solve the tasks of organizing intelligent
forecasting systems and making management decisions
in the agro-industrial complex of Kazakhstan.

the cost of agricultural products, and ensure the security
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