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GEOINFORMATION TECHNOLOGIES
IN VARIOUS SYSTEMS

Abstract. This article examines geoinformation systems in various branches of education and industry. GIS-
technologies are an effective tool for creating demonstration materials and electronic manuals for performing
laboratory work, for mining, in finding the most favorable harvest places for the agricultural sector of the economy,
etc. Thus, the search for minerals begins with the comparison of satellite imagery with the geological maps obtained
earlier on the investigated territory of the Earth. Also, modern information technologies have become one of the
main clements of new areas of resource-saving direction in the field of agricultural crops. Thus, a high degree of
informatization of the society contributes to the active introduction and use of information technologies, both in the
education system and in business.
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INTRODUCTION

The ideology of GIS education is built on the one hand to ensure the content of the courses being read
by theoretical content and modern practical work, and on the other hand to use computer technologies for
organizing the educational process. This is especially evident in the development of educational and
scientific GIS. These systems serve as a means of planning and organizing topographic and geodetic
works, many types of geographic, biogeographical and geological surveys, the results of which can be
used by teachers. It should be noted that 90% of these GIS are created by students who pass all the GIS
mapping cycles - from design to creation of thematic databases and maps. Geoinformation systems are an
effective means of creating a demonstration-methodological material and electronic manuals for
performing laboratory work.

In the Word editor environment, methodical instructions have been prepared for working with such
systems as Surfer, Maplnfo, Geodraw / Geographer, Microstation, illustrated with examples of performing
separate procedures.

MAIN PART

The special task of students' GIS education is to teach the management of data and, more importantly,
the use of professional models of socio-economic and natural processes, multidimensional analysis
techniques and expert analysis in the optimization of nature management and environmental monitoring.

The basis of the GIS-discipline block is:

1. Introduction to GIS;

2. Databases;

3. Computer graphics;

4. Creation of GIS and

5. Use of GIS.

In the introduction to GIS, prototype GIS, historical reference, typical GIS architecture, functions of
basic modules, data formats, organization of data management, basic methods of data analysis, a survey of
modern GIS shells and their comparative characteristics, industry specialization of modern GIS.

Modern experience in the application of the software packages under consideration is discussed in the
subject "Use of GIS". In this discipline, concrete results are examined from domestic and foreign practice.
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The use of modern geology information systems is widespread and practically unlimited. GIS is used
successfully in both military and civil affairs:

— creation of navigational and hydrographic maps;

— solving urban problems (planning, designing of engineering systems);

— 1in the management of forest, agricultural, fishery resources;

— topographic mapping;

— geology, geophysics;

— business (mapping of purchasing power zones of the population, analysis of transport access
areas, delivery and routing);

— demographic analysis, e¢tc. The use of school GIS-technologies contributes to the formation of the
most important geographical skills:

— read information stored in digital geographic maps;

— search for geographical objects by specified parameters, for example, by object names;

— carry out measurements and calculations on digital maps;

— translate in the process of multiple exercises the ability to determine the geographical coordinates
of the skill;

— To form the students' spatial thinking, demonstrating the studied natural objects in a three-
dimensional dimensional dimension;

— Compose your own digital maps, especially from the observations of students, for example, the
weather conditions of their locality.

Thus, a high degree of informatization of the society contributes to the active introduction and use of
information technologies in the educational general educational process, which allows to bring the
teaching to a higher level, to integrate knowledge into various fields and subjects, and to pupils to feel
themselves active participants in the learning process, to acquire new knowledge, skills , skills and to be in
constant search and development of oneself.

The search for minerals begins with the comparison of satellite images with geological maps obtained
carlier on the investigated territory of the Earth. The main factor of the presence of natural resources in
this or that sector is the presence of plicative (folded) structures, as well as zones of faults and lincaments
(rectilinear geological formations that are well reflected in space images). Geologists, analyzes the
direction, length, density, and other properties of the map according to the map and, from these data,
determines deposits of minerals.

The active use of the power and flexibility of the technology of geology information systems (GIS
technology) can drastically help solve the problem of increasing the efficiency of oil prospecting and
operating with oil-related data. When combined with other oil software, GIS can significantly speed up
data retrieval and reduce the cost of their exchange.

GIS is a system for collecting, storing, analyzing and graphically visualizing geographic data and
associated information about the objects under study. In this article, the concept of the geographic
information system is used as a software product.

Before the analysis of the oil data begins, the circulation to the necessary data from the universal
computers can be taken from geologists three-quarters of the time. And when it comes to the actual
analysis, data exchange between hundreds of analytical programs takes even more time. The use of GIS
technology redistributes the time resources so that the main goal of geologists is fulfilled - to give an
accurate forecast of the economic value of the proposed oil fields.

Software vendors for the oil and gas industry, which integrated GIS technology with their specialized
products, have achieved the integration of petroleum data in one software environment. As a result,
geologists can casily transfer data between different software for geophysical, petro physical and seismic
analysis. Access to data based on a general-purpose computer is much faster when controlled by a
software interface that minimizes data retrieval time.

Customers can download the data directly into the GIS and immediately begin the analysis. In
addition, data vendors integrate many types of data in multimedia GIS databases: aerial photographs,
satellite data and paper maps. GIS can combine all these data sources, transforming them into a complete
digital map of the oil-bearing region. With this integration capability, data vendors are likely to deliver
even more specialized products to the market, along with data.
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This enhanced integration enhances the power of GIS systems, especially their flexibility in adapting
too many areas of the oil industry - now mostly applications in exploration and production, but they will
obviously be followed by application programs in other arcas. GIS will remain a vital tool for oil
geologists and a central element in the integration of data and applications for this industry.

Modermn information technologies have become one of the main elements of new areas of resource-
saving direction in the field of agricultural crops, known as "precise farming" or "precision farming". This
approach, as international experience shows, provides a much greater economic effect and, most
importantly, improves the reproduction of soil fertility and the level of ecological purity of agricultural
products. World practice has shown that with the right use of precision agriculture, technology pays off
quickly by saving fertilizers, seeds, fuel, by reducing labor costs, by increasing the fertility of soils.
According to statistics, 80% of farmers in the United States to some extent use technology of precision
farming. And they, of course, know how to take profits.

The first significant results in the use of electronic devices on farming. Technicians have developed
machines for plant protection. For example, the Tecnoma Hydroelectron sprayer, which won a gold medal
at the SIMA-1976 international exhibition in Paris, was equipped with an electronic regulator for
supplying the solution in proportion to the speed of the unit. A similar machine was developed by the
English company Agmet. In comparison with the analogues used in the CIS countries, they maintain a
constant solution flow per unit time, and the rate of its application per 1 ha varies significantly with each
gear change, engine speed and wheel slippage, which saves up to 20% of the pesticides. And this is not
only an economic, but also an environmental effect.

It was more difficult to solve the problems of the exact sowing of seeds of grain crops. Experimental
samples of such seeders were shown at an international exhibition in Munich in 1982, and the serial
machine with the ¢lectronic regulator of seeding by Blanchot appeared only after three years and was
marked at the Paris exhibition SIMA-1985. The company Rider (Germany) went even further, creating a
Saxonia seeder, which provides the exposure not only of the specified distance between the seeds in a row,
but also the depth of their bedding.

Significant successes in the electronization of agricultural crops. Techniques have reached the firm
Amazone, Diadem, Rotina, Lely, etc. In centrifugal type machines, they have achieved a correlation of
fertilizer application rate per hectare from the unit speed. In addition, the frequency of rotation of the
scattering discs and the actual dose of fertilizers applied per hectare are constantly displayed on the
monitor, and the last tractor driver can change from his workplace.

Using modern information technologies, farmers can obtain very accurate data on the state of the field
and use this information to improve crop cultivation, and to maximize profits from each square meter of
the field. This became possible due to the use of precision growing technologies, precision or "precision”
farming technologies including;:

— Geoinformation systems (GIS);

— Earth remote sensing technology (ERS);

— Global Positioning Technology (GPS);

— variable rate technology (Variable Rate Technology);

— Technology management of agricultural machines using sensors and microcontrollers;

1. Yield Monitor Technologies.

The main difference between traditional and exact farming is the use of modermn information
technologies for the collection, processing and analysis of various data with high spatial and temporal
resolution for decision making and agricultural work. Thus, the basis of all production technologies for
precision farming is geoinformation systems based on remote sensing (ERS) technologies, which allows
you to shoot, store and process information to indicate characteristics of crops or arable land.

CONCLUSION

Detailed digital field maps obtained using unmanned acrial vehicles make it possible to plan, strictly
record and control all agricultural operations, as they are based on accurate knowledge of the area of
fields, the extent of roads, information about fields and other objects. Based on these maps, a full analysis
of the conditions that affect the growth of plants in this particular area (or even in 10x10m or 100x100m
areas) is carried out. Field maps form the basis for crop rotation models and are used to optimize
production in order to maximize profits, as well as for the rational use of all resources involved in
production.
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Using a multispectral camera as a sensor for remote sensing of UAVs, as well as geology information
technologies of GIS, it is possible to carry out an effective survey and inventory of lands, to accompany
reclamation, to quickly create NDVI maps, to plan fertilization and to supervise agro technical activities.

When conducting regular aerial surveys of agricultural lands, daily or once a week, and post-
processing them in specialized software, it is possible to trace the dynamics of changes within the same
field. These data can be accurately correlated with the productivity of land.
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AO «DunancoBasg AxageMusd, T.Actana, Kazaxctan
TEOUMH®OPMAIIMOHHBIE TEXHOJIOI'MU B PA3JIMYHBIX CUCTEMAX

AnHoTanus. B 1aHHOIN cTaThe paccMaTpUBAIOTCs FeOUH(DOPMAIMOHHBIE CHCTEMBL B PA3IMYHBIX 0TpacisiX oOpa3oBaHUs U
rpompiirieHHocTH. [YC-TexHonmorum sBIsEoTess SO(EKTUBHBIM CPEACTBOM B CO3JAHUU JIEMOHCTPAIMOHHO-METOIMUECKOTO
Marepuaia U BIeKTPOHHBIX ITOCOOHI VIS BBIIOTHEHUS 1a00paTOPHBIX paGoT, UL JOOBIMH IIOJE3HBIX HCKOIIAEMBIX, B IIOHCKE
Hamubonee OIaroIpHUSTHBIX YPOKaWHBIX MeCT JUIS arpapHOro CeKTopa SKOHOMHMKH U T.J. Tak, ITOMCK ITOJE3HBIX MCKOIIaeMbIX
HAUMHAETCSI CO CPaBHEHUS CIIyTHUKOBBIX CHHMKOB C IIOJIYUCHHBIMHM DaHee TEOJOTMUYECKUMH KapTamMu 00 HcclienyeMoit
TeppuTopry 3eMiaH. Tak ke COBpeMEHHble HH(OPMAITMOHHBIE TEXHOJIOIMH CTald OJHMM H3 OCHOBHBIX SIIEMEHTOB HOBBIX
olbnacTe pecypcocOeperaroIiero HalpasieHus B 00IacTH CeIbCKOX03IHCTBEHHOM Ky IbTYPBL. TakuM o0pa3oM, BHICOKasl CTEIIEHb
nHpopMaTHarmm oOImecTBa CIIOCOOCTBYET aKTUBHOMY BHEJPEHMIO U HCIIONB30BAHUIO MH()OPMAIMOHHBIX TEXHOIOTHH, KaK B
cucreMy 00pa3oBaHUs, Tak U B OM3HEC.

KitoueBble cioBa: HHPOpMaIMOHHBIE TEXHOIOTHUH, CUCTEMa, Teorpadusi, KapTsl, 00pa3zoBaHue, T00bI4a, OTPacib.
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«Kapxo! akagemusicery AK, Acrana, Kazakcran
TYPJI JKYUEJEPAET'T TEOUH®OPMAITMOHIBIK, TEXHOJIOT UAJIAP

Annoranus. By makanana 6i1iM 6epy MeH 6HEPKACIIITIH TYPI calanaphlHia Te0aklapaTThIK Kyhenep KapacThIPhLIa b,
TAJK-TexHONOTHSIIAp - 3ePTXAHATBIK KYMBICTAp/Ibl OpPBIHJIAYFa, Tay-KeH OHJIpYyTe, SKOHOMHKAHBIH arpOOHEPKACIT CEKTOPHIHA
KONaMbl €riH JKMHAy OpBIHJAAphIH TaOyra JkoHEe T.0. KepceTy VIMNH JIEMOHCTPAIMSUTHIK MaTepHaliap MEH BIEKTPOHIBI
HYCKAYJIBIKTap bl JKacay IbIH THIM/ Kypaibl. OcChUIaMIa, MUHEPATIBL 13/Iey FAPBIITHIK cypeTTi JKep/iH 3epTTelreH ay MarbIH/a
OYPBIH allBIHFaH TEONOTHSIIBIK KapTalapMeH CATBICTHIpY/aH Oacranajupl. CoHal-ak, 3aMaHayd aKIapaTThIK TEXHOIOTHsIIAp
ayBUIIIAPY aIIBUTBIK, JAKbUTIAPhl CaTachIHAAF PECYPCTap bl YHEM/ICY OaFBITHIHBIH jKaHa OarbITTAPBIHBIH HEri3T1 SIeMEHTTEPIHIH
6ipi Gomapr. OckInaiia, KoFaMIbl aKImapaTTaHIbIPY IbIH JKOFaphl Japeskeci OutiM Gepy KylteciHae ae, Gu3HecTe Je aKnapaTThiK
TEXHONOTHSUIAPIBI GEIICeH/Tl SHT13yTe JKaHe MaliIananyra MyMKIH/IK Gepe/i.

Tyiiin ce3aep: aKmapaTThIK TEXHOIOTHSUIAP, XKyite, reorpadus, kKapTartap, GiTiM, eHJIpIc, OHEPKACIIL




