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KaszakcmaH Pecniybnukacbl ¥nmmebiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonoausi xoHe
MeXxHUKarbIK FbifibiIMOap Cepusicbl” fbinbIMU XypHanbiHbiH Web of Science-miH xaHanaHfaH HyckKachbl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapnaldbl. byn uHdekcmeny
b6apbicbiHOa Clarivate Analytics kommnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke Kabbinday moceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei meH canacblH ycbiHaObl. KP YFA Xabapnapbi. [eonoeusi xoHe mexHUKasblK fblibiMOap
cepusicel Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH eH e3ekmi xoHe 6edesndi
2eo0rs102usl XoHe mexHuKarnbIK fblribiMdap 6olbiHWa KOHMeHmke adandblfbiMbi30b! 6ir1dipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «3gecmusi HAH PK. Cepusi 2eonoauu u mexHU4eCKUxX
Hayk» bbln npuHsam 0Onsa uHdekcuposaHusi 8 Emerging Sources Citation Index, obHoeneHHoul sepcuu Web
of Science. CodepxaHue 8 amomMm uHOeKkcuposaHuU Haxodumcsi 8 cmaduu paccMompeHuUsi KomnaHueul
Clarivate Analytics Ons OanbHeliweao npuHsamus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadecmeo u enybuHy KoHmeHma Ons uccriedosameriel, asmopos, u3damernel U y4dpexoeHud.
BknoyeHue Useecmusi HAH PK. Cepusi eeonoeuu u mexHudeckux Hayk e Emerging Sources Citation
Index demMoHCmMpupyem Halwy NpueepXeHHOCMb K Haubonee akmyasbHOMY U 8/1USIMESIbHOMY KOHMEHMY
10 2e0/102UU U MEXHUYECKUM Haykam Orisi Hawezao coobujecmea.
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APPLIED MODEL OF METHODS
FOR RECLAMATION OF SALT LAND

Abstract. Based on the available achievements in the field of methodology, natural sciences and research in the
field of environmental management, a method is proposed for constructing an applied model for the development of
saline lands as "activity-natural objects" of the «Soils", including cognitive activities, transforming activities,
transformations natural materials and materials formed as a result of anthropogenic activities, within the framework
of which an applied model of methods for the reclamation of saline lands has been developed.

On the basis of an applied model transforming the activity of saline lands, a method for developing saline lands
has been developed, including the preparation of temporary irrigation and drainage networks and checks, deep
ameliorative loosening of the soil across the drains with alternating loosened strips with the same width with the
subsequent supply of flushing water to the checks. The method differs in that the development of saline lands is
carried out in two symmetrical and parallel-sequential actions in time in annual intervals, with desalinization of
saline soils to a certain permissible level with the supply of a leaching rate, taking into account the environmental
requirements of environmental management and classification of saline soils and salt tolerance of agricultural crops
from very highly saline to highly saline, from highly saline to medium saline, from medium saline to slightly saline
and from slightly saline to non-saline, with subsequent cultivation of the corresponding salt tolerant crops: very
resistant — resistant — medium resistant — medium sensitive — sensitive.

Keywords: saline lands, reclamation, desalinization, method, applied model, technique, soil, system, object,
activity, development, ecology, landscape.

Introduction. The problem of reclaiming saline lands has existed for several millennia and is becoming
more and more acute in connection with the involvement of agricultural crops in their cultivation. The
only radical way to solve the problem with the proven thousand-year experience of irrigated agriculture is
leaching with removal outside the irrigated massif using drainage, taking into account the soil-
hydrogeological conditions of the landscape or leaching accompanied by sown halophyte plants [1]. At the
same time, it should be noted that the existing methods of reclamation of saline lands do not ensure
sustainable leveling of reclaimed and background soils in terms of their productivity. The reason for this is
the ascending currents of saline solutions of the upper soil layer during the growing season of the
vegetation cover, as a result of which cyclical salinization occurs, which does not provide the ecological
stability of the developed lands for the cultivation of agricultural crops [2; 3].

Purpose of the study. Development of an applied model of methods for the reclamation of saline
lands for the cultivation of agricultural crops, which will allow removing salts from the soil to a certain
level according to the degree of salinity in stages on a time scale in annual intervals with the supply of an
appropriate leaching rate, followed by the cultivation of agricultural crops according to the salt tolerance,
which constantly provide a decrease in the volume of collector-drainage water into natural water drainage
facilities.




ISSN 2224-5278 Series of Geology and Technical Sciences. 2. 2021

Materials and research methods. Scientific research is based on the classical doctrines of soil,
soil-forming processes, soil fertility, salinization processes by V.V. Dokuchaev, V.I. Vernadsky,
V.R. Williams, A.N. Kostyakova, V.A. Kovdy, B.G. Rozanova [4]; work on the development of degraded
soils on the principles of ecological balance of irrigation, forest reclamation, agromeliorative and
other impacts (B.M. Kizyaev, I.P. Kruzhilin, V.I. Petrov, K.N. Kulik, L.V. Kireicheva, V.V. Borodychev,
E.B. Gabunshchina, Zh.S. Mustafaev, A.T. Kozykeeva and others) [5]; in terms of the desalting and
desalting ability of plants (B.P. Strogonov, P.A. Genkel, G.V. Udovenko, P.P. Beguchev, B.A. Zimovets,
Z.Sh. Shamsutdinov, O.A. Lachko, L. V. Rudnev) [6]; on the ecological and energy assessment of the
efficiency of agriculture and the energy of soil-forming processes - A.N. Engelgard, K.A. Timiryazev,
V.R. Volobuev, K.K. Gedroyts, V.M. Volodin, V.V. Korenets, Zh.S. Mustafaev and others [6].

To implement such a worldview when constructing an applied model of methods for the development
of saline lands, it is advisable to use methods for constructing models of activity-natural objects (ANO),
which are elements of activity-natural systems (ANS), which is a concept that includes elements of three
categories: activity (A), natural material (M) and transformed material (TM) as a result of anthropogenic
human activity [2].

For a correct understanding of the goals and objectives of the development of saline lands for agricul-
tural production, determine the value system and designate the objects of influence, that is, at present, such
values are a person and his habitat, and the objects of influence are soil, as the main component of the
biosphere of the landscape as a whole and as the main means and object of labor in the conditions of
anthropogenic human activity. At this level, the system «reclamation activity-soil» can be considered as
«activity-natural objects» (ANO) of the «Soils», saturated with specific content, performing ecological
and economic functions in the spheres of nature management and nature development.

Research results. The proposed new conceptual approach to the construction of an applied model for
the development of saline lands lies in the orientation of the system "reclamation activity-soil" on the strict
account of natural processes and their rhythmic fluctuations by felting changing climatic factors and
consideration of nature as a single organism inherent in it cyclic movements of flows of substances in
large and small cycles.

In the natural system, during the development of saline lands for the cultivation of agricultural
lands, their objects of influence, that is, the soil and the soil-forming process as a whole, are ecologically
unstable and therefore it is necessary to develop a set of control measures in order to optimize their
functioning, that is, to transfer their regime to dynamically stable development with a set of corrective
influences known by the method, method, intensity and time [2; 3].

The formation and functioning of the soil and vegetation cover in the desert and semi-desert is
characterized by two parameters, that is, the soil cover is formed in the process of moisture and salt
transfer, which characterize the evaporative features of the geochemical barrier, leading to the salinization
process, and the vegetation cover - by biomass and species diversity on based on the law of genetic
diversity.

Different types of plants in natural conditions do not grow in isolation from each other, but form
certain combinations, characterized by special relationships with each other and with environmental
conditions. Such a historically established stable set of species in a homogeneous area of the territory is
called a plant community [7; 8; 9; 10].

Thus, on the basis of a natural-scientific approach to the doctrine of thinking and activity, the
principles of constructing an applied model of methods for the development of saline lands as «activity-
natural objects» of the «Soil» were formed, within the framework of cognitive activity, transforming
activity, transformations of natural materials and formed materials as a result of anthropogenic activities.

The cognitive activity of the natural hydrogeochemical process is an active study of the surrounding
reality, which begins with orientation and research activities, for the examination of the studied subject
and in obtaining a variety of information about the degree of soil salinity and the distribution of biocenosis
species necessary for transforming activities that increase their purchasing value.

At the same time, the stability of the vegetation cover of saline lands largely depends on the salt
resistance of plants that determine the structure of the ecosystem, that is, the species diversity of the
vegetation cover directly depends on the degree of soil salinity, which leads to a change in the balance and
stability of natural landscapes (figure 1) which allowed us to build an applied model of those who know
the activity of saline lands.
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Figure 1 — Distribution of species in the biocenosis by numbers depending on the degree of soil salinity:
1 — non-salted; 2 — slightly salted; 3 — moderately salted; 4 — highly salted; 5 — very highly salted;
Ni — number of i- plant species; Nmax — maximum number of plant species

A wide range of wild-growing grasses are much less responsive to changes in natural conditions than
communities consisting of a small number of species. Using the species diversity of communities and the
Shannon information measure of diversity as a characteristic of the sustainability of the ecosystem, it is
possible to estimate the relative resistance of the plant community depending on the degree of soil salinity
based on the quantitative composition of plant species (when P; = 1/n) [10; 11]:

n n
D=-3P -InP; P=N;/N; N= ¥ N;,

where n — number of plant species in the community; ; — number of i-species; D — community resilience;
P;— share of this species in the community.

As can be seen from Figure 1, the number of plant species in landscape systems largely depends on
the degree of salinity, which species diversity is formed strictly by their salt tolerance. In general, the
success of bioorganisms in the struggle for existence on saline lands can be achieved in various ways. One
of them is the adaptability properties of organisms to changing environmental conditions by increasing the
number of the species, expanding the area of its settlement. At the same time, it should be noted that under
conditions of rhythmic fluctuations in the climate, the natural process of desalinization and salinization is
observed in nature, which, to a certain extent, has an effect on the quantitative composition and structure
of the species plant cover of saline soils. With the process of soil desalinization under natural conditions,
more salt-tolerant plant communities give way to more salt-sensitive plant communities.

In the process of cognizing the activity of the natural hydrogeochemical process, an applied model
transforms the activity of saline lands, that is, anthropogenic changes in the existing ecological balance to
increase their ecological and economic functions, ensuring an increase in the biological productivity of
soil and plant cover of natural landscape systems.

At the same time, the applied model transforming the activity of saline lands is based on the prin-
ciples of coexistence of a plant community on saline soils, where more salt-sensitive plant communities
give way to more salt-tolerant plant communities, that is, according to the scheme, very highly saline -
highly saline - moderately saline - slightly saline - non-saline, followed by replacement appropriate salt
tolerant crops in the soil cover: very tolerant - tolerant - medium tolerant - medium susceptible - sensitive
(figure 2).

Based on the laws of the «predator-prey» system in Voltaire, in this case, the role of the «predator
during desalinization of saline soils is played by more salt-sensitive plant communities, and the role of
«prey» is played by more salt-tolerant plant communities [12]. At the same time, according to the law of
evolutionary-ecological irreversibility, an ecosystem that has lost some of its elements or has been
replaced by another as a result of an imbalance of components cannot return to its original state if
evolutionary changes occurred in ecological elements during the changes [12]. Therefore, it is necessary to
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Figure 2 — An applied model transforming the activity of saline lands
(schemes of natural direct and feedback in the soil-hydrogeochemical process and the plant community)

take into account that during the development of saline lands for the agrolandscape system of natural
landscapes, an irreversible evolutionary process occurs as a result of a strong decrease in the number of
species of the plant community with replacement by cultivated plants.

At the same time, according to the Le Chatelier-Brown principle - under external influence, that is,
when saline soils are salted, which brings the system out of a state of stable equilibrium, the equilibrium
shifts in the direction in which the effect of external influence is weakened as a result of the structure and
composition of the plant community change towards more salt sensitive plant communities [12].

On the basis of the applied model transforming the activity of saline lands, a method for developing
saline lands has been developed, including the preparation of temporary irrigation and drainage networks
and checks, deep ameliorative loosening of the soil across the drains with alternating loosened strips with
the same width, followed by the supply of flushing water to the checks. The method differs in that the
development of saline lands is carried out in two symmetrical and parallel-sequential actions in time in
annual intervals, with desalinization of saline soils to a certain permissible level with the supply of a
leaching rate, taking into account the environmental requirements of environmental management and
classification of saline soils and forest tolerance of agricultural crops from very strongly saline to highly
saline, from highly saline to medium saline, from medium saline to slightly saline and from slightly saline
to non-saline, followed by cultivation of the corresponding salt tolerant crops: very resistant - resistant -
medium resistant - medium sensitive [ 5].

To implement the method for the development of saline lands on the basis of the laws of nature and
natural hydrogeochemical processes, a method for flushing saline soils has been developed, including
hydrotechnical and agrotechnical measures, is carried out by alternation in a pressure mode until complete
moistening, and then before flushing in a non-pressure mode, is carried out in the following order, that is,
on fields with zero marks, temporary irrigation networks are cut from the opposite side of the irrigated
area and furrows with a deepening towards the center of the site, while the feed of the leaching rate using
the furrow is carried out simultaneously with counter jets at the same flow rates, until each collision with
the other in the center of the plot, followed by leveling the water layer in the furrow along the front of the
water supply [13].

A distinctive feature of the proposed scheme for the development of saline lands from similar
developments is the linkage of the method of development of saline lands with the classification of saline
soils and salt tolerance of agricultural crops.

At each stage of the development of saline lands, firstly, it is necessary to determine the degree of soil
salinity (S;) and secondly, the level of expected productivity of agricultural crops, taking into account salt
tolerance (V; =V; /Y max , where V; — crop yield at a given degree of soil salinity, centner/ha; Viax —
maximum yield of agricultural crops with an acceptable degree of soil salinity, centner/ha).

Saline land leaching rates (a) at each stage of development is determined based on the system of the
following equations [13]:

— 101 ——
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Vi =VYmax -exp[— k(S / Sooni _l)b};

Nj=(a/ p)-1g(Si / Sponi) ,

where a — salinity coefficient; f — parameter that depends on the stirring speed; Ssoni — permissible content
of soil salts at the stage of development of saline lands, t/ha; k — coefficient of salt tolerance of agricultural
crops; b — equation parameter.

If the expected amount of leached salts from the soil layer (0-100 cm) (AS;) at each stage of the
development of saline lands will be greater than their maximum permissible value (ASsn), which is
determined based on the level of the anthropogenic load of the natural system in the annual interval, then
in this stage of development is divided into several sub-stages, that is, the number of sub-stages is
determined by the formula: n = AS; / ASson .

The duration of leaching of saline soils (#) at each stage of their development is determined by the
formula: t, = N; / [(V, + Ky) / 2], where V, — is the rate of water absorption into the soil at the end of the
first hour; Ky — filtration coefficient.

Transformations of natural materials as a result of transforming activities on saline lands — the
process of changing the direction and intensity of natural hydrogeochemical processes that ensure
sustainable development of the biosphere, which reflects the key position of modern ecology, based on
knowledge of the essence of the formation of soil-forming process, which provides sustainable soil
desalinization.

Thus, based on the laws of nature and noting the presence of direct and reverse relationships in the
soil, one can raise the question of self-regulation and consider the soil as an object of self-regulation and
use them to develop environmentally safe ways of developing saline lands for agricultural production.

Moreover, if the technology for the development of saline lands is based on the formation of saline
lands and the process of soil desalinization in natural systems, then the change in the natural process under
the influence of natural factors will coincide with the direction and intensity of the natural process or will
approach them.

Consequently, on the basis of this position, the development of saline soils should be carried out
according to a stepwise principle, using the classification of saline soils from saline to highly saline, from
highly saline to moderately saline, from moderately saline to slightly saline and from slightly saline to
non-saline, which represent an applied model of natural transformations. materials as a result of trans-
forming activities on saline lands (figure 3).

Classification of saline soils depending on the content of solid residue Indicators
Stuax: Y

t'ha V.

max

S e am— om0 0o
Highly salted | Highly salted < 5 — 280.0 025
Moderately zalted | Moderately Moderately ll 1400 0.75
salted salted il
Slightly salted | Slightly salt- | Slightly salt- | Slightly @ 70,0 0.80
ed ed salted
Non-salted Non-salted Non-salted Non-salted | Non-salted 35.0 1.00

Figure 3 — Applied model of transformations of natural materials as a result of transforming activities in saline lands

Thus, in the ecological substantiation of the methods of reclamation of saline lands, an important role
belongs to the cultivation of crops that are able to successfully resist the harmful effects of mineral salts,
which are components of saline soils. At the same time, the cultivation of salt-tolerant crops, taking into
account the degree of soil salinity, creates a favorable agrobiological background and increases not only
their fertility, but also the productivity of agricultural crops [2].
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In connection with the diversity and dynamism of the hydrogeochemical indicators of the soil system
of saline lands in the process of their agricultural development on a time scale, the technology of their
optimization should be focused on the regulation and management of the life of the species community of
the vegetation cover.

When solving the set goals, the classical classifications of soils by salinity and salt tolerance of
agricultural crops and their variations were taken as a basis, which made it possible to draw up an applied
model of technological schemes for the development of saline lands for the cultivation of agricultural
crops, taking into account the maximum permissible level of technogenic loads of the natural system
(figure 4).

SOIL GEOCHEMICAL CHARACTERISTICS COMPOSITION OF
soil salinity salt content in | condition removal of CROPS
the soil layer salts from the
0-100 cm soil (AS;),

(:57). t/ha t/ha

Halophyte

Barley, cotton, sugar beet,
Highly salted 250,0 025 1400 awnless wheat, durum

fr wheat, rve, asparagus

‘Wheat, sorghum, oats, saf-

vy

Moderately salted 140,0 0,75 70,0 flower, soybeans, rapeseed,
D canary grass, fescue
Corn, flax, fodder beans,
Slightly salted 70,0 0,85 35,0 millet, peanuts, sesame

seeds, sunflower, alfalfa,
vetch, wheatgrass, sweet

D corn, cabbage l

Non-salted 35.0 1.00 0.00 M

Figure 4 — Applied model of technological schemes for the development of saline lands
for the cultivation of agricultural crops, taking into account the environmental requirements of nature management

On the basis of the proposed technological scheme, the development of saline lands should be carried
out in stages on a time scale in annual intervals, using the classification of saline soils and salt tolerance of
agricultural crops from very highly saline to highly saline, from highly saline to moderately saline, from
moderately saline to slightly saline and from slightly saline to non-saline with the cultivation of
agricultural crops.

At the same time, at each stage of the development of saline lands, a certain state of the land corres-
ponds to the degree of soil salinity and, therefore, certain reclamation tasks related to this stage are solved.

For the development of an applied model of the formed hydrogeochemical process as a result of
anthropogenic activity, as an integral criterion for assessing changes in environmental factors as a result of
transforming activity and transformations of natural materials, a hydrothermal regime is used, which
characterizes the heat and moisture supply of the soil and vegetation cover («dryness index» M. 1. Budyko

— R;) (figure 5) [14; 15; 16; 17]: R=R/LO,, where R; — «dryness index»; R — radiation balance,

which determines the influx of solar energy and the amount of photosynthetic active radiation, kJ/cm?; L —
latent heat of vaporization, kJ/cm?; O, — atmospheric precipitation, mm.
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SOIL GEOCHEMICAL CHARACTERISTICS HYDROTHERMAL
soil salinity | salt content in | condition of removal of COEFFICIENT (R ;)
the soil layer plants - salts from the OF AGROLAND-
(Sj). t/ha t/ha
=
Hi salted 280.0 0.25 1400
=i ] e S
Moderately 140,0 0,75 70,0 l:n:} R; — 080
D salted U :_l"'> !
Slightly salted 70,0 0.85 350 el R:i =0
U U En:'|>> i 20
——t

Figure 5 — Applied model of the formed hydrogeochemical regime as a result of anthropogenic activity on saline lands

Consequently, the hydrothermal regime of the soil and vegetation cover (R; ), characterized by the

«dryness index» of M. 1. Budyko, determines the general direction of biochemical processes, manifested
in balances and modes (water, salt, heat, nutrient) and properties of natural material, consideration of
activity-natural processes in the development of saline lands will allow to investigate the causal
relationships between cognizing activities, transforming activities, transformations of natural materials and
materials formed as a result of anthropogenic activities.

Conclusions. The developed applied model of the method of reclamation of saline lands represents
«activity-natural systems», which includes elements of four categories: cognitive activity, transforming
activity, transformations of natural materials and formed materials as a result of anthropogenic activity,
based on optimization of the conditions of the soil-forming process and growth agricultural crops in
agrolandscape systems that perform ecological and economic functions, for farms-land users ensure the
adoption of prompt and informed decisions on purposeful management and regulation of soil-reclamation
processes hydroagrolandscape systems allow the environmental sustainability of the environment and
human habitat.

K. C. Mycradaesn!, JI. B. Kupeiiuena?, JI. K. )Kycynosa

' Kazak yJITTBIK arpapiisiK yHUBepcuTeTi, Anmatel, Kasakcran;
2®MBEM «A. H. KocTskoB aTbinarsl ByKinpecceislik rupoTeXHUKa HKIHE
MeTHOpaIys FEUIBIMU-3€PTTEy HHCTUTYTI», Mackey, Peceii;

3 KopkpiT-ATa ateiHgarsl KpI3pmiopaa MeMJICKeTTiK yHUBepcHTeTi , KazakcTan

TY3JAHFAH )KEPJIEPAI UTEPY IIH TOCIJITHIH KOJIJAHBAJIBI YJII'ICI

AunHoTanusi. TaOuraTsl maganany jkoHe TaOWFaThl YHICCTIPY CalachIHIArbl 3epTTEyJiep JKOHE KapaThiIbiC-
TaHy FBUIBIMBIHBIH 9ICTEMENIK JKyHheciHaeri Koiaua 0ap JKeTICTIKTepIiH Heri3iHie, TY3IaHFaH KepliepAl UrepyaiH
KOJIIaHOANbI YIITICIH KYPYAbIH dJ[ICTEMECIH, KypaMbIHa aHTPOIOTEH/IIK KbI3METTIH XKYprici peTiHjie, TaHbIMIIBUIBIK
KOHE TYPJCHIIPY KbI3METi, TAOUFU 3aTTap.bl TACMAJJIAY KOHE 3aTTAPJIbIH KaJbINTacy KbI3METTepi KipeTiH, «Torbi-
paK» «KbI3METTIK-TaOUFHU KYHe» PeTiHIe KapacThIpa OTHIPBII, TY3JAHFAH KepIepai Urepy/IiH SAiCTepiHiH KOJiaH-
Oastbl YJITiCi JKacaIbl.
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Ty3nanran xepiepi TYpJeHIIpY KbI3METIHIH yJIrici OOWBIHINA, KypaMblHA YaKbITIIA CYFapy apbIKTapbl, KOpi3
JKeJIJiepl JKoHe aThi3lap KIPeTiH, TY3JaHJaHFaH JKepiepi UrepyAiH TOCUIl KypbUIFaH oHE OJ1 eHi OipJel aThi3bl,
KOpa3re Kapama-Kaillibl TONBIPAKTHI TEPEH KOICHITY KYHEKTEePIH Ke3eKTeCy apKbUIbl, A0 MOJIILEPIH aThi3Fa Oepyre
Herizaenred. Ty3aanraH sxepiepl UrepyAiH epeKIIeNiri, o Kbl IIIHAer] YaKbIT apalibIFbIHIa €Ki CUMMETPHSLIbI
JKOHE KaTapiac-)KyHelliK Ti30EKTEIreH OpeKeT apKbUIbl, TY3IaHFaH TOMBIPAKTH OeNrii Oip MICKTEAreH MYMKIHIILTIK
JIeHreliiHe JIeWiH a0 MeJIIepiH, TaOUFaThl YIIeCTIPY/IiH IKOJIOTHSIIBIK TaJaOblH €CKepe OTHIPBII, TY3IaHFaH TOIbI-
PaKThIH JKIKTENyl JKOHE aybUINIAPYallbUIbIK NaKbUIAAPIBIH TY3Fa TO3IMIUINIH HEri3JeNreH, sSFHH OTe JXOFapFbl
TY3/laHy/laH >KOFapFbl TY3/IaHyFa, JKOFapbl TY3JaHyJaH opTalia Ty3[aHyFa, Ooparilia TY3[JaHylaH dJICi3 TY3laHFa,
QNICi3 Ty3/aHyAaH Ty3laHOaraH JeHreire AediH, Ty3laH apbUIFaHIa Oepyre »oHe OJlaH KeliH Ty3[aHy JopexeciHe
caif KeJIeTiH Ty3Fa Te3iM/Ii aybUIIapyallbUIbIK JaKbUIAAPIbI 6TE TO3IMII-TO3IMIi-OpTallia -Te3IMIi-opTalia - ce3imMIi
-ce3iM/Ii KaTapMeH ecipyre Heri3/ieNnreH.

Tyiiin ce3nep: Ty3ngaHnraH ep, Urepy, Ty3laH apbuly, TOCUI, KOJAaHOAIbI YJri, dAiCTeMe, TOMbIPaK, XKyie,
HBICAH, KbI3MET, KYPY, IKOJIOTHSL, JTaHIa(T.

K. C. Mycragaes!, JI. B. Kupeiiuepa?, JI. K. Kycynosa’

! Kazaxckuii HalMOHAIBLHBIN arpapHblil yHuBepCUTeT, Anmartel, Kazaxcran;
2®I'BHY «Bcepoccuiickuil Hay4HO-HCCIEI0BATENLCKUI MHCTUTYT THAPOTEXHUKA M METUOPALIAY
uMm. A. H. Kocrtsxo», Mocksa, Poccus;
3 KbI3bUIOpAMHCKUH TOCYIapCTBEHHBIH yHUBEpcuTeT uM. KopkbiT-Ata, Kazaxcran

IMPUKJIAJTHASI MOJEJIb CITIOCOBOB OCBOEHMS 3ACOJIEHHBIX 3EMEJIb

AnHoTanus. Ha ocHOBe mMeromuxcsi JOCTHKEHHH B 00JIaCTH METOIOJIOTHH €CTECTBEHHBIX HAyK M MCCIIEN0-
BaHUI B cdepe MpUPOIOIIOIB30BAaHIS H IPUPOJ00OYCTPONCTBA MPeIaraeTcsi METOANKA MTOCTPOCHHS MPHUKJIATHON
MOJIEI OCBOCHHS 3aCOJICHHBIX 3€MeNIb KaK «IeATeIIbHOCTHO-TIPUPOJHBIE OOBEKTHD) «IIOYBBD», BKIIOUYAIOMIHAE IO-
3HAIOILYIO AESATEIBHOCTD, IPE00pasyIoIIyI0 IesITeIbHOCTh, TPAHC(OPMALIMIO IPUPOAHBIX MATEPHAIOB U (OPMHUPO-
BaBILMXCSl MAaTEPHAJIOB B PE3yJIbTaTe aHTPOIIOI'€HHOM JIeITeNIbHOCTH, B pPaMKaX KOTOPBIX pa3paboTaHa MpUKIaaHas
MO/IEJIb CLIOCOOOB OCBOEHUS 3aCOJICHHBIX 3€MEIIb.

Ha ocHoBe mpukiagHOil Mozenn NpeoOpasyrolleil AesTeIbHOCTH 3aCOJIEHHBIX 3eMellb pa3paboTaH crocod
OCBOEHMSI 3aCOJICHHBIX 3€MeJlb, BKIIOYAIOLINH TOATOTOBKY BPEMEHHOM OPOCUTENBHON U JPEHaKHOW ceTell M 4eKOB,
riy0OKOe MENMOPaTHBHOE PHIXJIEHHE IMOYBBI IONEPEK JPEH C YepeOBAHUEM DPBIXJIEHHBIX MOJOC C OJWHAKOBOW
HNIMPUHOH C MOCIICAYIOIIEH moaueii IPOMBIBHOM BOIbI B uekd. Crioco0 OTIHYAETCS TEM, YTO OCBOCHHUE 3aCOTICHHBIX
3eMelb MPOBOJUTCA B ABYX CUMMETPUYHBIX U MapalIeIbHO-TIOCIEI0BATEIbHBIX JIEHCTBUAX IO BPEMEHU B TOJOBBIX
HHTEpBaJIaX, C PACCOJICHUEM 3aCOJIEHHBIX IOYB IO OMPEIENICHHOTO JOMYCTUMOIO YPOBHS C IOAadel MpOMBIBHOM
HOPMBI, C Y4ETOM IKOJOTHUECKUX TPeOOBaHU MPUPO1000yCTPOHCTBA U KiIacCH(PUKAIIMK 3aCOIEHHBIX NIOYB U COJIe-
YCTOHYMBOCTHU CENIbCKOXO3SIICTBEHHBIX KYJBTYP OT OYE€Hb CHJIBHO3ACOJIEHHBIX 10 CHIBHO3ACOJIEHHBIX, OT CHJIBHO-
3aCOJICHHBIX JI0 CPETHE3aCOJICHHBIX, OT CPEHE3aCOIEHHBIX JI0 CI1a003aCOJIEHHBIX U OT CJ1a003aCcOoIeHHbIX JI0 HE3aco-
JICHHBIX C MOCJEIYIOIUM BO3/EIbIBAHUEM COOTBETCTBYIOIIUX MM COJIEYCTOHYMBBIX KYJIbTYpP: OUEHb YCTOWYHBBIE —
YCTONUMBBIE — CPETHEYCTONUNBBIE — CPETHEUYBCTBUTEIBHBIE — UyBCTBUTEIIBHBIE.

KoueBble ciioBa: 3acoleHHbIE 3eMJIM, OCBOEHHE, PAcCOJICHWE, CIOco0, MPUKIIagHAas MOJeNb, METOJMUKa,
MOYBa, CUCTEMa, 00BEKT, CATCIBHOCTD, Pa3paboTKa, YKOJIOTHs, JaHIMA(T.
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