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PHYTOSANITARY CONDITION AND YIELD OF OILSEED FLAX (LINUM
USITATISSIMUM L.) WITH DIFFERENT CULTIVATION TECHNOLOGIES IN THE
ARID ZONE OF NORTHERN KAZAKHSTAN

Abstract

The article presents the results of research conducted in 2023 and 2024 on the development and
spread of pests, diseases and weeds in the cultivation of oilseed flax using traditional, minimal and
zero technology in the conditions of the southern carbonate chernozem of Northern Kazakhstan.
When preparing seeds for sowing, the innovative biopreparation Seedspor S was investigated in
comparison with the chemical mordant Pilgrim, K.S. and the effectiveness of drugs on seed quality
indicators, field germination, on the development and spread of root rot was revealed. During the
years of the study, on average, high field germination of seeds was in the variants with the use of a
biological preparation, where the excess was 2.8—3.8% of the use of a chemical preparation and 10.5—
11.3% of the control variant. However, its effectiveness against root rot was inferior to the chemical
variants of the experiment. The use of a set of protective measures in the cultivation of oilseed flax
against the background of various technologies ensured a decrease in the level of development and
spread of seed infection, soil phytopathogens, diseases, pests, annual and perennial cereals and
dicotyledonous weeds during the growing season, which allowed to obtain additional yields by 19.4—
25.4% compared with the control variant. Among the studied variants, the highest yield was obtained
against the background of the use of minimal technology and averaged 12.5-12.6 c/ha over 2 years.
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GEOINFORMATION SUPPORT AND ENGINEERING-GEODETIC RESEARCH OF
LAND RESOURCES

Abstract

This article shows the processes of conducting engineering and geodetic surveys and providing
geoinformation management when using land resources. The main goal of the article is the
organization of geoinformation management for carrying out engineering and geodetic research in
the work on the use and placement of land resources. The use of geoinformation in land use laws and
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guidelines on methods for conducting engineering and geodetic research in the use of land resources.
Due to the complexity of the upcoming tasks, settlement lands are divided into many types and
varieties. Its forms and content may vary depending on natural and economic conditions, the
characteristics of the territory being developed, and require geodetic survey. The purpose of geodetic
observations is to obtain quantitative data characterizing the absolute values of deformations in order
to implement measures to prevent possible destruction of the object under study. In addition, the
development of modern society cannot be achieved without the use of geographic information
technologies, since in order to make decisions in any field of activity, a person needs information
about the state of the environment, trends in the market for goods and services, environmental
conditions. In this regard, a number of important information is aimed at improving the processes of
information exchange between individuals and legal entities through the creation of Internet
networks; the implementation of these processes should be based on technologies based on
geographic information systems.

Key words: Land resources, research, geographic information systems, Internet, geodesy,
engineering process.

Introduction

Land is a priceless and irreplaceable wealth of society. This is the main natural resource, the
material condition for the life and activity of people, the basis for the location and development of all
sectors of the national economy, the main means of production in agriculture. and main source of
food. Therefore, organizing the rational use and protection of land is the most important condition for
the growth of life and well-being of people.

It is necessary to create special measuring systems that include a complex of geodetic control
as part of land resources. Analysis of spatial stability parameters makes it possible to solve problems
of monitoring the state of operation of structures. Geodetic observations are the acquisition of
quantitative data characterizing the absolute values of deformations to prevent possible destruction
of the object under study. Geodetic surveys are divided into systematic, urgent and special. Systematic
control is carried out according to a pre-established calendar plan. If a sharp change in the normal
direction of deformation is observed, then urgent observations are carried out. Special controls are
used to determine the causes of deformation [1 - 5].

Another important aspect is determining the required accuracy of geodetic measurements. This
accuracy is expressed in regulatory documents as the mean square error. For example, errors should
not exceed the following values: 1 mm for buildings and structures built of stone and semi-stone, as
well as for buildings with a long service life; 2 mm — for buildings on sandy, clayey and compressible
soils; 5 mm — for stone, sediment and other solid structures [1; 6].

Methods and materials

Failure of an existing engineering facility (building or structure) can lead to dangerous
emergency consequences. For this reason, early detection of hazards is very important and requires a
reliable methodology for systematic, structured and mobile deformation monitoring. Engineering
facilities in the cultivated areas of oil and gas complexes; oil and gas pipelines; include oil refineries,
gas processing plants, and oil and gas storage facilities. The stability of all these objects must be
constantly monitored.

Buildings and structures are subject to deformation under the influence of various natural and
man-made factors, both on the foundation and on the structure itself. This, in turn, can have a
significant impact on the safety, performance and durability of engineering structures and facilities
in the fields. The geometric parameters of a structure have a significant impact on the magnitude of
its deformation, especially from the action of external forces. For example, a tall building is subject
to much greater wind loads than a low-rise building [7 - 11].

The main natural factors influencing the deformation of buildings and structures include, first
of all, the physical and mechanical properties and geology of the rocks that form the basis of the
object. The occurrence of deformations under the influence of geological factors depends on the
geological structure of the engineering object. For example, the presence of cracks, defects or
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distortions in rocks can lead to uneven distribution of loads on engineering structures. In addition,
changes in the geological structure of the field due to oil and gas production can cause displacement
and deformation of the soil layer on which the structures are built.

In order to increase the validity and efficiency of land management, all activities related to the
redistribution, transfer and acquisition of land, the creation of new agricultural enterprises and the
reorganization of existing ones, the organization of rational use and protection of land, are carried out
on the basis of land resettlement projects [1; 12 - 15].

Due to the complexity of the tasks facing it, settlement lands are divided into many types and
varieties. Its forms and content may vary depending on natural and economic conditions, and the
characteristics of the territory being developed. Accordingly, the composition and content of land
development projects are different, as well as the methodology for their preparation and justification.

Land settlement activities are carried out in a certain order and sequence. There is a procedure
established by law, which includes preparatory work, creation, review and approval of the project,
execution and issuance of documents, project control. The main place here is the creation of a land
resettlement project. This is the most labor-intensive, complex and responsible work, because the
calculations divide the territory of the organization for many years.

It is aimed at a planned economy of land management, an administrative-command
management system and a centralized distribution of resources. The role of land allotment was
reduced mainly to the intersectoral redistribution of land and its plots in order to fulfill the agricultural
production plan (state order), as well as the organizational, economic and organizational territorial
structure of agricultural enterprises. Due to the monopoly of state ownership of land, the interests of
immediate people, the productive and territorial properties of the land were poorly taken into account
by land producers, which led to overproduction, depletion of soil fertility, unjustified waste and
neglect approved land development projects.

This changed with the decline in the role of the state, the emergence of competition and the
massive transfer of land in a transitional economy. The goal here is the maximum satisfaction of the
economic interests of landowners and land users, the fullest and most efficient use of the production
potential of farms and the lands assigned to them, while observing strict environmental requirements
and special land use regimes. They are established by the state. It was necessary to take into account
not only economic, but primarily environmental conditions, which significantly change the
methodology and sequence of land settlement design [1; 12; 16].

In this article, for the first time, land management issues are considered in a unified system,
including the organization and conduct of pre-design work, methods for creating and justifying land
management projects, working projects related to the use and protection of land, regional features.
and special issues in land use design. At the same time, the continuity of theory, methodology and
terminology is maintained, traditional and modern design methods are comprehensively shown.

The development of modern society is impossible without the use of information technology,
since in order to make decisions in any field of activity, a person needs information about the state of
the environment, trends in the market for goods and services, the state of the environment. In this
regard, Kazakhstan has adopted a number of important documents aimed at improving the processes
of information exchange between individuals and legal entities through the creation of Internet and
Intranet networks. The implementation of these processes should be based on technologies based on
geographic information systems.

Geoinformation systems are typically used in institutions that process spatially organized data
and are a special case of information systems. Interest in this area of knowledge is constantly growing.
In addition, on the pages of many magazines, experts note insufficient attention to information
education in Kazakhstan, as well as a lack of scientific and methodological literature in this area.
Foreign experts are skeptical about Kazakh information systems. In this regard, it is necessary to
stimulate the development of domestic information technologies to enter the world market. Therefore,
it is necessary to strengthen the professional knowledge of future specialists. This applies, in
particular, to the teaching of academic subjects in higher educational institutions, the basis of which
is geographic information technology [1; 15; 17].
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Society faces a difficult task: on the one hand, to organize land use, stop the processes of soil
erosion, restore and improve them, and on the other hand, to achieve increased production efficiency
through rational use. land and land use organization. It can only be solved through land management,
the main goal of which is to organize the rational use and protection of land, create a suitable
ecological environment, improve natural landscapes and implement land legislation.

The disposal of land in any society is of a state nature. This is the most important lever of the
state in the implementation of land policy, land use management and regulation of land relations.
Through land allocation, land is divided between industries (industry, transport, agriculture, forestry
and urban management, energy, etc.), land plots are provided to citizens, enterprises, organizations,
institutions and their withdrawal is carried out, land plots are given to landowners, and land is divided
between users.

To correctly determine the location of a development project in the land management system,
the following conditions should be taken into account:

First of all, settling lands in the original sense of the word means putting lands in order. The
best structuring of land is possible only when all decisions are thought out, comprehensively justified,
follow from a specific program of action and take into account specific natural and economic
conditions. The organization of land as a natural body, the main means of production in agriculture
and an object of socio-economic relations involves solving many problems in the field of soil science,
biology, agronomy, technology, economics and organization of production, land reclamation, road
construction, planning and construction. Taking into account all the necessary conditions and
requirements, it is possible to collect the relevant knowledge, consolidate it and use it in land
management only in a whole project that implements the specific plan of the designer. Consequently,
the land development project is the main and integral part (attribute) of land development, without
which it is impossible to organize the rational use and protection of land.

Secondly, in accordance with the “Basic Rules of Land Management”, the following tasks are
solved during its implementation [4; 12; 18]:

- formation of a rational system of land tenure and land use and its improvement;

- creation of equal conditions for the development of all forms of ownership, land use, lease
and land management in places of the same quality and location;

- development of recommendations for establishing the regime and conditions for the use of
land plots in ownership, use and lease;

- preparation of information on the quantity, quality and location of land to compensate for
losses and damage to agricultural and forestry production to owners and land users of land plots
during the withdrawal of land tax and land rent;

- determine and ensure the indisputability of the local designation of territories with a special
legal regime, territories with special ecological, recreational and protective regimes of administrative-
territorial units and territories at the place of residence and economic activity of small peoples and
uluses;

- characteristics of cities, urban settlements and rural settlements; justification of priority
directions and prospects for the development of land reclamation, environmental protection of lands
and the formation of an appropriate investment policy;

- creation of spatial conditions that ensure the rational operation of agricultural production, the
introduction of progressive forms of labor organization, improvement of the composition and
placement of lands, fields, crop rotations, meadow and pasture crop rotations;

- development of a system of measures to preserve and improve natural landscapes, restore and
increase soil fertility, restore damaged lands and develop unproductive lands, protect lands from
erosion, floods, flooding, drying out, secondary salinization and waterlogging, compaction and
pollution by industrial waste and chemicals, desertification , preservation of disturbed areas and
prevention of other unfavorable processes.

Experience shows that these problems can only be solved on the basis of resettlement projects
or using the data available in them. For example, to form a rational system of land tenure and land
use, it is necessary to reorganize the territory, form and organize new land masses for enterprises, and
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eliminate shortcomings in land use. This is achieved through the creation of inter-farm farming
projects.

Thirdly, the maintenance of land allotment in Kazakhstan is currently regulated by the current
land legislation and is aimed at solving the above problems. Measures for the alienation of land in
accordance with the Land Code of the Republic of Kazakhstan include [7; 12; 18]:

- development of forecasts, republican and regional programs, schemes for the use and
protection of land resources and land allocation schemes;

- establishing the boundaries of the administrative-territorial structure on the ground,;

- eliminating inconveniences when locating land plots, creating new land ownership and land
use projects and streamlining existing ones, transferring land plots in kind, preparing documents
certifying ownership of land plots and land use rights;

- development of on-farm land management projects and other projects related to the use and
protection of land; development of work projects for the reclamation of damaged lands, protection of
soils from erosion, floods, landslides, flooding and salinization, improvement of agricultural lands,
development of new lands;

- justification for the placement and delimitation of territories with special environmental,
recreational and security regimes;

- defining and changing the boundaries of cities, villages and rural settlements;

- carrying out topographic-geodetic, cartographic, soil, agrochemical, geobotanical and other
research work.

As can be seen from this list, most of the land management activities, in addition to planning
and forecasting land use, develop various programs and schemes for the use and protection of land,
as well as prospecting and prospecting work. work related to land use planning. In addition, a number
of land management works are carried out in the form of land management drawings, special
feasibility studies (feasibility studies) and calculations, other drawings and programs at the local level
compiled by land management organizations, pre-project documentation, materials and are used in
the preparation of land resettlement projects.

At the same time, the settlement itself, its goals, objectives and content have a negative impact
on the settlement project. Since the acquisition of land is not only a state event, but also has an
objective nature, its content does not remain unchanged; Over time, new goals and objectives will
appear. Therefore, the composition and content of land development projects are also undergoing
changes.

Land settlement is a complex socio-economic process; it is constantly evolving and cannot be
a one-time event, so land development projects, especially farm projects, must be periodically
updated (reconstructed or adjusted).

Finally, there is also the legal process of land development (the process of land settlement).
This process always includes the following main steps [4; 12; 18]:

- initiation of land settlement proceedings;

- bots for preparation (preparatory work) for land management, creation of a project,
presentation to land management participants);

- approval of the project and its implementation (updating the boundary markings on the
authorized land, transferring the main design decisions to nature, etc.);

- generation and delivery of land allotment documents to land allotment participants.

Results and discussion

However, the role of land ownership does not end there. It should be considered as a system of
activities, a process of implementing planned activities. Construction of roads for the transition from
one type of territorial organization to another, planting of perennial plantings, forest belts, placement
of crop rotations, fields, working areas, border regulation, etc. necessary, this is only possible on the
basis of appropriate projects. Also obtaining information about the natural and economic conditions
of land ownership and land use, conducting topographic-geodetic, soil, geobotanical and other studies
and surveys, establishing a certain procedure for the reorganization of the territory, creating a project,
review and approval, materialization, examination and control. From this point of view, land
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management can be considered as a system of measures for the rational use and protection of land
and the creation of sustainable landscapes [12; 18].

The development of modern society is almost impossible, for example, what product is
produced, its cost, how to get to the point of sale, etc., without information about Therefore, the
purpose of creating information systems is to concentrate information in specialized centers for
effective use by large groups of the population (Figure 1) [5; 18]. These centers can be created on the
basis of organizations of industry or federal significance. A striking example of such a center is the
Federal Real Estate Cadastre Agency, which provides information about land plots and structures
located on them to individuals and legal entities. (The word “information” comes from the Latin word
informationatio — to report, to explain). In connection with the development of modern society, a
large number of products are produced, their cost, place of sale, infrastructure of places of sale, etc.
Therefore, in Figure 1, the creation of information systems in this area represents an effective network
of concentration of special information centers.

o ) ( ) ( ] )
Information input Block for Information
block displaying processing unit
information on the
J \_ _ J \. J
4 *
) ( ] ) (
Feedback block Information Expert assessment
storage block and information
integration block
\. J \. J \. J
: . . )
Information Telecommunicati
release block ons block
\ J \ J

Figure 1. Information system blocks

The term “system” comes from the Greek system and is interpreted as “a whole consisting of
individual parts.” Thus, the system is a collection of heterogeneous elements that represent the object
as a single whole. In computer science, the concept of “system” has many meanings. It is often used
to refer to a set of technical tools and programs. In particular, an information system (IS) consists of
a set of independent but interrelated elements. The modern understanding of an information system
involves the use of a personal computer as the main technical means of information processing.
Computers together with software are the technical basis and means of creating information systems.
Thus, an information system is an interconnected set of hardware, software and methods that
operators use to store, process and provide information to customers. An information system is
impossible without a person (operator). Such systems are called ergatic. The operation of an
information system for any purpose is ensured by blocks, the content of which can be presented in
the form of a diagram [5; 12; 18].

Supplementing the information system with information from various devices (keyboards,
information drives, etc.) is provided by an information input unit: The display block includes various
forms of presenting information for later viewing and exploration. The information processing unit
is one of the centers and is designed to solve problems of its transformation. It is formed on the basis
of powerful computer equipment and software and requires highly qualified service personnel. The
expert assessment and information integration unit analyzes the received data, evaluates it, transforms
it, and integrates it with other types of data. The information storage unit supports relational
database servers, which store information about spatial objects of the area, including information
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about their location, shape and properties. Spatial objects are understood as objects or phenomena
that are uniquely defined in space and characterized by a set of attributes. The telecommunications
block is formed through the development of Internet and Intranet networks and ensures the exchange
of information. The output unit includes monitors, plotters, printers, etc. b. requires special devices
such as. The feedback block is designed to correct the results obtained at the output of the information
system. The introduction of information systems helps to obtain the most suitable options for solving
problems using automated methods, intelligent and expert systems. They also reduce the amount of
daily work for operators by automating the processes of generating reliable information in case of its
repeated use [5; 18].

Conclusion

Failure of an existing engineering facility (building or structure) can lead to dangerous
emergency consequences. For this reason, early detection of hazards is very important and requires a
reliable methodology for systematic, structured and mobile deformation monitoring. For example, oil
and gas wells are engineering objects in the cultivated areas of oil and gas complexes; oil and gas
pipelines; include oil refineries and gas processing plants, as well as oil and gas storage facilities. The
stability of all these objects must be constantly monitored.

Buildings and structures are subject to deformation under the influence of various natural and
man-made factors, both on the foundation and on the structure itself. This, in turn, can have a
significant impact on the safety, performance and durability of engineering structures and facilities
in oil and gas fields. The geometric parameters of a structure have a significant impact on the
magnitude of its deformation, especially from the action of external forces. For example, a tall
building is subject to much greater wind loads than a low-rise building.

The main natural factors influencing the deformation of buildings and structures include, first
of all, the physical and mechanical properties and geology of the rocks that form the basis of the
object.

The occurrence of deformations under the influence of geological factors depends on the
geological structure of the engineering object. For example, the presence of cracks, defects or
distortions in rocks can lead to uneven distribution of loads on engineering structures. In addition,
changes in the geological structure of the field due to oil and gas production can cause displacement
and deformation of the soil layer on which the structures are built.
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KEP PECYPCTAPBIH UH KEHEPJIIK-TEOAETUAJIBIK 3EPTTEY )KOHE
I'EOAKINAPATTBIK BACKAPY

Anoamna

byn wmakanmama jkep pecypcTapblH TnaiianaHy OapbICbIHAa  WHXKEHEPIi-T€0Ae3HsUIIbIK
3epTTeyJep KYPri3ill, OHBI TEOMH(POPMAIUSIBIK OacKapylIbl KamMTamachl3 €Ty mporeccTepi
KepceTuUireH. MakanaHblH HEri3ri MakcaThl JKep pecypcTapblH TNaiiajaHy MEH OpHajacThIpy
KE31HJIeT1 JKYPri3iIeTiH )KyMbICTapAia HHXKEHEPIIK KOHE Ie€OJe3UsUIbIK 3epTTeyJiep KYPri3y YIIiH
reonHGOpMalUATIBIK OacKapylsl yilbiMaacTelpy. JKep pecypcTapblH maiijanany OapbIChIHIA
MH)KEHEPIIi-Te0/Ie3USUIBIK 3ePTTEYIIEp KYPri3y oicTeMeciHe Kep/i Naijanany 3aHIbUIBIKTapbl MEH
HYCKayJlapblH/Ja Te0aKMapaTThlK KOJAAHBICTHl TMainanmany. AJIsla TypraH MIHAETTEPIH
KYpJeniiirine O0aiyaHbICThl JKepre OpHAIACTHIPY KONTEreH TypJepre oHe copTTapra OesiHenl.
OHBIH HBICAaHJApbl MEH Ma3MYHbI TAOUFU-3KOHOMUKAJIBIK JKaFAaliiapFa, UTepiIin KaTKaH ayMaKThIH
epeKuIeNikTepine OaiIaHBICTBl SPTYPil OOIybl MYMKIH JKOHE OJIapFa Te€0Je3UsIbIK Oakbliayiap
KYprizy Kaxer. ['eone3usuiblK OaKplUIayIapIbIH MaKCaThl - 3€PTTEIII OThIPFaH OOBEKTIHIH BIKTUMAJ
KHUpayAaH aj/IbIH ally )KeHIH/IeT1 ic-1apanapbl )Ky3ere achlpy YUIiH AedopMarusuiapIsH a0COMIOTTI
[IamManapblH CUIATTAUTBIH CaHIBIK JepekTepai amy. CoHbIMEH Karap, Kas3ipri KOFaMHBIH JaMYybl
reoaKnapaTThIK TEXHOJIOTHIIApAsl KoJgaHOail kacay MYMKIH eMecC, OUTKEHI Ke3-KeJITeH KBI3MET
caJlachIHJIa IIeMIM KaOblIay YIIiH aJaMFa KopliaraH OpTaHbIH JKall-Kyili, Tayapiiap MeH KbI3METTEp
HaPBIFBIH/AFBI TCHCHINSIAP, YKOJIOTHSUIBIK XKaFaal koHe T. 0. Typassl e3eKTi OiniM KaxeT. OchiFan
OaiinanbicThl Internet sxoHe Intranet xeninepin Kypy apKbUIbI )KEKe KOHE 3aH/IbI TYJIFaiap apachlHa
aKmapaT ajaMmacy IMpOLECTEpiH KeTiaipyre OarbITTasiFaH OipkaTtap MaHbBI3Ibl aKmaparrap Oy
MPOLIECTEP/Il ICKE achlpy Te0aKMapaTThIK JKyHelnepre HETri3JeNreH TEeXHOJOTHUsUIapFa Heri3lenyi
KepekK.

Kinm ce3o0ep: Kep pecypcrapsl, 3epTTeyiiep, reoaknapaTThIK Kyhenep, HHTEPHET, T€0e3usl,
WHXEHEPIIIK MpoIiecc.
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I'EOMH®OPMAIIMOHHOE OBECIIEYEHHUE U1 UH’KEHEPHO-
IF'EOAE3NYECKUE UCCJIEJOBAHUSA 3EMEJIBHBIX PECYPCOB

Annomauusn

B nanHoIi cTaThe MOKa3aHbl MPOLIECCHI TPOBEICHUS MHKEHEPHO-TEOIE3NYECKUX U3BICKAaHUN 1
obecrniedyeHrss TEOMH(POPMAITMOHHOTO YIIPABJICHUS TPH HCIOJIL30BAaHUM 3EMEIbHBIX PECypCOB.
OcHOBHas 11eJ1b CTaThH SIBJISETCS OPTaHU3aIHsl TeONH(DOPMAIIMOHHOTO yIIPaBICHUS I TPOBEICHUS
WHXCHEPHO-TEOJIC3NUSCKUX HCCIICIOBAaHUH B paboTax IPH WCIONB30BAHHM W Pa3MEIICHUN
3eMeNbHBIX pecypcoB. lcmonp3oBanue reowmH(OpMalK B 3aKOHaX O 3€MIICTIONIB30BAHUU U
METOJIMICCKUX YKa3aHUSAX 10 METOJHUKE TPOBEICHUS WHKCHEPHO-TCOJIC3MUSCKUX HMCCIICOBAHHMA
MIPU UCHOJB30BAaHUU 3€MENBHBIX PEeCypcoB. B CBS3HM CO CIIOXHOCTBIO MPEACTOSIINX 3334 3eMIIU
pacceneHus qeATCsS Ha MHOXKECTBO THUITOB M Pa3HOBUIHOCTEH. Ee popMBbI 1 cojiepkaHie MOTYT OBITh
pa3IMYHBIMH B 3aBUCUMOCTH OT TMPHUPOAHBIX M HKOHOMHUYECKUX YCIOBHH, OCOOCHHOCTEM
OCBaWBAaEMON TEPPUTOPHH M TPEOYIOT reoje3ndeckoro oOciemoBanus. Llenpio reome3muecKkux
HAOIIO/IEHUH SIBIISIETCS TIONyYEHUE KOJMMYECTBEHHBIX JAHHBIX, XapaKTePU3YIOIUX aOCONIOTHBIC
3HaYeHUs Jedopmarnmid, I OCYIICCTBICHUS MEPONPHITHHA IO MPEIOTBPAMECHUIO BO3MOXKHOTO
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paspy1eHus uccieayemoro oobekra. Kpome Toro, pa3Butie COBpEMEHHOT0 00IIeCTBA HEBO3MOKHO
OCYILLIECTBUTh 0€3 MCIOJb30BaHUA I'€OMH(MOPMALMOHHBIX TEXHOJIOTUM, MOCKOJIbKY Ul HMPUHATHUS
pemieHuid B JIO00H cdepe AEATENIbHOCTH YEJIOBEKY HeoOXxonuma HH(OpPMAIUs O COCTOSIHUU
OKpY’Karollel cpelpl, TeHJEHIUAX Ha PhIHKE TOBApOB M YCIYT, SKOJOTMYECKUE YCIOoBUA U T.1. B
CBS3M C 3TUM psiJi BaKHBIX CBEJICHUN HAIpaBJieH HAa COBEPLIEHCTBOBAHME IIPOLIECCOB OOMEHa
uHpopmanuenn Mexnay (QU3HMUECKUMH U IOPUIMYECKUMH JIMIIAMU IOCPEICTBOM CO3JAaHUs ceTei
WuTepHer, peanu3anusi 3THX IPOLECCOB JOHKHA 0a3WpoBaThCsl HA TEXHOJOTHSAX Ha 0ase
reOMH(QOPMALIMOHHBIX CUCTEM.

Kniouegvie cnosa: 3emenbHbIE pecypchl, UCCIEAOBAHUS, T€OMH()OPMAILMOHHBIE CHCTEMBI,
UHTEPHET, I'€0/1e31s1, MHKEHEPHBIH MpolLecc.
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MPHTM: 68.35.51:34.31.27
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CPABHUTEJILHBIA AHAJIN3 BUOXUMHUYECKHNX DJIEMEHTOB B CBEXKHUX
JIMCTBHAX KAITYCTbBI KAJIE IIPU BBIPAIIIUBAHUUN HA PA3JIMYHBIX THITAX
I'maAPOIIOHUKHAN

AnHomayus

Bo MHOrux crpanax kamycra Kaje OBICTPO 3aBOEBBIBAET MOIMYJSAPHOCTh, TaK KaK KpoOMeE ee
MOJIE3HBIX CBOMCTB OHa €IIe M XOJIOAOCTOWKas KynbTypa. CoaepskaHre BHUTAMHHOB B HEHW B
HECKOJIBKO pa3 MPEBBIMIAET CYyTOYHYI0 HOPMY. DTO OOBSCHSET TaKWe MOIIHbIE aHTHOKCHUIAHTHBIE
CBOMCTBAa JAaHHOTO JIMCTOBOTO OBOIIA. B cocTaB KamycThl Kajie TaK K€ BXOJUT MHOXECTBO
MUHEpaJoB, OHa Haubonee OoraTa OHa KaibIleM, MarHueMm, (ocGopom, MapraHiieM, MeIbl0 U
xene3oM. OHa 0051ajaeT YHUKAIbHBIM OWOXMMHYECKHM COCTAaBOM C OOJBIIMM KOJHMYECTBOM
BUTaMUHOB, (hJIaBaHOUOB, KAPOTHHOHIOB U MHUHEPAIBHBIX DJIIEMEHTOB U IMOATOMY SIBIISIETCS OYEHb
MOJIE3HOM OBOIIHOW KynbTypoil. OpHa mopuusi KamycThl kane oOecrneunBaer Oomee 100%
pPEKOMEHIyeMOl CYTOYHON HOpMBbI moTpeOneHus ButamuHa A u Oonee 40% Butamuna C.
O} deKTUBHBIM METO/IOM, TTO3BOJISIONIUM OIPEACIATh BUTAMUHBI U (hJIaBAaHOUIBI B PACTUTEIHHBIX
nmpobax sBIseTCS BbICOKOA(G(GEKTHBHAsT JKUIKOCTHAs XpoMartorpadus - YHUBEPCAIbHBIN
AHATUTUYECKUN METOJ Pa3JeJICHUs] W aHalii3a CIIOXKHBIX cMeceil. B Hacrosiee BpeMsi 3aMeTHO
BO3pPOC UHTEPEC K COJACP>KAHUIO KBEpIETHHA U APYTUX (PIaBOHOUIOB B Pa3IMYHBIX OOBEKTaX, YTO
CBSI3aHO C UX BBICOKOW aHTHOKCHJIAHTHOM, aHTUMYTareHHOM M aHTUKAHILIEPOr€HHOM aKTUBHOCTHIO, a
TaK)Ke PSIIOM JIPYTUX TMOJIE3HBIX CBOMCTB, KOTOPBHIMU 00JIaJAl0T 3TH COETUHEHUSI.

HccnenoBanusi mMO3BOJMWIM BBISIBUTH HamOoJiee aJanTUPOBAHHBIC K KaXJIOW W3 TEXHOJIOTHI
THOPHUIBI TT0 HAKOTICHHUIO B JIMCTHAX KAIyCThI Kalie KBapleTHHa, BUTaMuHa A, ButamuHa C, cyXux
BEIIIECTB M MUTATEIBHBIX AJIEMEHTOB MPHU BBIPAIIMBAHUN HA PA3JIMUHBIX THMAaX TUIPOMOHUKH. [1o
pesyabTataM uccienoBaHuii rudpua Dwart green curlet F1 pekomeHmoBaH Ha aKBalOHHKE, a
rubpuant Scarlet F1 u Nero di Toskana Fi1 - va NFT Texaonoruu.

Knrwuegvie cnosa: unmpooykyus, kanycma Kane, KeepmeyuH, SUMAaMuHbvl, 2UOPONOHUKA,
Xpomamozpagusi.
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