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BASIC CONSTRUCTION PRINCIPLES FOR MULTI-FUNCTIONAL
HYDRO AGROLANDSCAPE SYSTEMS

Abstract. Based on the principles of natural analogies, the necessary diversity, the ability of soil formation and
the integration of knowledge, multifunctional hydroagrolandscape systems have been developed, including
multifunctional systems (crop rotation fields and irrigation technique), which ensure the fulfillment of the ecological
and economic functions of the soils of hydroagrolandscape systems. Multifunctional hydro-agrolandscape systems
for the purposeful regulation of the soil-forming process on irrigated crop rotation fields by designing crop rotation
and an irrigation system on irrigated lands (hydro-agricultural landscape system) with the linkage of agricultural
crops to irrigation equipment and technology, which move along with agricultural crops according to the rotational
scheme, adopted in the crop rotation, ensure the maximum possible use of solar energy for the soil-forming process
in specific natural and climatic conditions. The environment-forming functions of a multifunctional hydro-
agrolandscape system are provided on the basis of the use of integral criteria to ensure the agroecological
sustainability of irrigated crop rotations (hydroagrolandscapes), taking into account geoecological restrictions, that is,
the weighted average irrigation rate (water demand deficit) of agricultural crops in the crop rotation should not
exceed the deficit of the ecological water requirement of agricultural land systems.

Thus, the design of highly productive hydrolandscape systems requires ensuring compliance with not only the
principles of the necessary diversity and natural analogies, based on the creation of se-rotations with mobile
irrigation techniques to control and regulate soil-forming processes, that is, the soil as an object of influence
(reclamation) performing an ecological function , and agricultural crops as a subject perform an economic function,
requires the need, on the basis of the principle of knowledge integration, to form ways of regulating the natural
process that provide targeted regulation and control of soil-forming processes as environment-forming systems.

Keywords: principles, design, system, hydro-agricultural landscape, crop rotation, crops, irrigation technique,
function, design, soil formation.

Introduction. One of the main elements of the technology of irrigation of agricultural crops is the
method and technique of irrigation, which, along with the system of agriculture, control the factors of
plant life and the soil-forming process in hydroagrolandscape systems. The irrigation technique is, in
essence, the closing link in the general water supply system for agricultural crops and, unlike other
elements of irrigation systems, is not linear, but areal in nature, and, therefore, has a direct effect on all
components of natural landscapes - surface layer of the atmosphere, plants, soil, surface and groundwater.
The influence of irrigation technique on the atmosphere is expressed in an increase in humidity and a
decrease in the lack of saturation of the surface air layer; on the soil - in an increase in moisture; on
vegetation - in an increase in transpiration and productivity; to groundwater - to increase moisture
exchange between soil and groundwater; to surface waters - in the discharge of surface waters. Moreover,
the nature and degree of this influence depends on the methods and techniques of irrigation and the
characteristics of natural and economic conditions.

In this regard, the development and substantiation of methods and techniques for irrigation, taking
into account the biological characteristics and requirements of the soil-forming process, ensuring the
rational use of water, land and other material resources, as well as the minimum negative impact on the
natural environment, are one of the most important tasks of irrigated agriculture. in the arid zone.
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At present, the involvement of water and land resources in the process of agricultural production, in
particular in irrigated agriculture, where agricultural crops are considered the object of reclamation, leads
to a deterioration in soil fertility and the soil-forming process, which have become the main reason for the
rapidly progressive deterioration of the ecological situation of hydro-agrolandscape systems [1; 2; 3].

Analysis of research on the problem.

1. Comprehensive arrangement of natural landscapes with a variety of vegetation covers, providing
the design of highly productive hydro-agrolandscape systems, is mainly based on two principles of nature
management:

- the principle of the necessary diversity, that is, the crop rotations created within the hydro-
agrolandscape systems should be as diverse as possible in their composition, this is confirmed by the «rule
of monoculture» by Yu. Odum, that is, firstly, the crop rotation should include many agricultural crops,
secondly, created by man to control the water regime of soils, it should be as diverse as the conditions for
the formation of the water regime of soils in different parts of crop rotation fields;

- the principle of natural analogies, that is, the application of directions of resource use technologies
(irrigation techniques), which, if possible, reproduce the natural processes of functioning of the
components of nature, should ensure the eco-compatibility of equipment and technologies with nature and
the repeatability of the natural regime in a long-term cycle.

2. For a correct understanding of the goals and objectives of irrigated agriculture, that is, the
reclamation of agricultural lands, in order to clarify scientific views and worldview, it is necessary to
determine the value system and designate the objects of influence in order to ensure the ecological
sustainability of the natural system and the economic purchasing power of soils, as an integral component
of the Earth in the process of the productive force of agriculture, which acquire the ability through the soil
to serve as a nutrient medium and habitat for green plants, that is, the soil as an object of influence
(reclamation) performs an ecological function, and agricultural crops, as a subject, perform an economic
function, which requires the need for purposeful regulation and management of soil-forming processes in
hydro-agrolandscape systems for the preservation, restoration and reproduction of soil fertility.

3. Modern hydro-agrolandscape systems, consisting of crop rotations and irrigation systems, are
designed for the use of one type of irrigation technique with special design water supply regimes, that is,
for example, the principle of operation of the drip system of soil layer moistening is aimed at local and
precise moistening of the root layer of soil, where the activity of the soil-forming process stops and after a
few years it will lose its purchasing value as a result of the violation of biochemical processes in hydro-
agrolandscape systems.

Thus, the design of highly productive hydrolandscape systems requires ensuring compliance with not
only the principles of the necessary diversity and natural analogies, based on the creation of crop rotations
with mobile irrigation techniques to control and regulate soil-educational processes, that is, the soil as an
object of influence (melioration) performs an ecological function, and agricultural crops as a subject
perform an economic function, but it also requires the need, on the basis of the principle of knowledge
integration, to form methods for regulating the natural process that provide targeted regulation and control
of soil-forming processes as environment-forming systems.

Purpose of the study — on the basis of the principles of natural anologies, the necessary diversity, the
ability of soil formation and the integration of knowledge, to develop a multifunctional hydro-
agrolandscape system for the purposeful regulation of the soil-forming process in irrigated crop-rotation
fields by designing a crop rotation and an irrigation system on irrigated lands (hydro-agrolandscape
system) with reference to agriculture agricultural crops to irrigation technique and technology, which
move along with agricultural crops according to a rotational scheme, adopted in crop rotation, which
ensure the maximum possible use of solar energy for the soil-forming process in specific climatic
conditions.

Materials and research methods. A multifunctional hydroagrolandscape system is a combination of
an irrigation system and crop rotation, which can perform one and the same task in different ways and
irrigation techniques, taking into account the biological characteristics of crops, characterized by different
indicators of efficiency indicators, providing an optimal soil-forming process in the rotation cycle
corresponding to the energy resources of natural systems.
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A modular multifunctional system (crop rotation fields and irrigation technique) is a hormonal set of
agricultural crops and irrigation technology, united by intrasystemic connections to perform a set of
functional tasks set by certain conditions, that is, water supply, soil fertility reproduction, regulation of the
geological and biological cycles of water and chemicals that provide ecological and economic functions of
soils of hydroagrolandscape systems.

At the same time, the development of a multifunctional hydro-agrolandscape system is based on the
principles of natural analogies to preserve the possibility of reproduction of natural processes of
functioning of landscape components, the necessary diversity, where cultural crop rotations should be as
diverse as possible in their composition of agricultural crops, the ability of soil formation - to perform
ecological and economic functions within the systems (crop fields and irrigation techniques) and
knowledge integration - the process of synthesizing knowledge of natural and applied sciences in the
formation of a scientific base for modeling the components of hydro-agrolandscape systems.

Environment-forming functions of a multifunctional hydro-agrolandscape system are provided on the
basis of using integral criteria to ensure agroecological sustainability of irrigated crop rotations
(hydroagrolandscapes), taking into account geoecological restrictions, that is, the weighted average

irrigation rate (water demand deficit) of agricultural crops in the crop rotation (O,”) should not exceed the
ecological norm deficit water requirements of agricultural land ( 0]9) ) hydroagrolandscape systems:

O;p < 0199 WIH 0;]? / 0139 =1.0 [2]. For agro-ecological substantiation of the optimal composition and

structure of crop rotation, the following system of equations can be used [2]:

n n
9
> Opi'aisop; 20;=1.0,
i=l1 i=l1
where O pi - irrigation rate of the accompanying crop (water consumption deficit) crop rotation; ¢; -

share of participation of I accompanying crop rotation.

The use of a multipurpose approach to the design of a multifunctional hydro-agrolandscape system
with methods of organizing and managing the economy, covering a whole range of measures aimed at
creating a crop rotation with mobile irrigation techniques, providing targeted management and regulation
of the soil-forming process, should ensure the eco-compatibility of technology and technology with nature
and the repeatability of natural regime in a multi-year cycle.

Research results. To implement the proposed principles and geoecological constraints in the
complex arrangement of hydro-agrolandscape systems, a method of creating a crop rotation with mobile
irrigation techniques is proposed to control and regulate the soil-forming process, including the cultivation
of crops that are part and structure of crop rotation with irrigation techniques, differ in that that the design
of the crop rotation and irrigation system on irrigated lands (hydro-agro-landscape system) is carried out
with the reference of agricultural crops to irrigation techniques, which move along with agricultural crops
according to a rotational scheme adopted in crop rotation, where the average consumption of solar energy
for the soil-forming process is not should be less than the optimal consumption of solar energy for the soil-
forming process in specific natural and climatic conditions (figure 1).

At the same time, the methods and technologies of irrigation used for irrigation must correspond to
the biological characteristics of each agricultural crop that is part of the crop rotation, and the
environmental requirements for the reclamation of agricultural lands. They must not only ensure the
rational use of water resources, but also create conditions for the effective use of solar radiation energy in
the soil-forming process. [4; 5; 6].

Therefore, due to the technological features of the irrigation methods used in the fields of individual
crops included in the crop rotation, it is necessary to take into account that it will not be able to ensure the
development of the soil-forming process in accordance with the law of evolution, in connection with
which it is necessary to provide for geoecological restrictions in their rotational crop rotation.

In modern conditions, a hydro-agrolandscape system (irrigation system) is designed depending on the
technical capabilities of the irrigation method used for irrigating crops, that is, a sprinkler irrigation
system, a drip irrigation system, an irrigation system using surface irrigation (along furrows and stripes) ,
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subsoil (subsurface) irrigation system, designed to ensure the water demand of cultivated agricultural
crops, which do not take into account the peculiarities of the soil-forming process on irrigated lands. In
this regard, for the rational use of water resources and purposeful regulation of the soil-forming process in
hydro-agrolandscape systems, depending on the type of crop rotation and biological characteristics of
cultivated crops, several methods of irrigation are used simultaneously, that is, drip irrigation, sprinkling,
irrigation along furrows and strips, strictly tied in the form of cultivated crops, which move together in a
rotational pattern in crop rotation fields on a spatio-temporal scale, where the average-summer irrigation
rate of the crop rotation field should be no more than the ecological norm of water demand of agricultural
crops, providing a targeted regulation and management of solar energy consumption for the soil-forming
process (figure 2) [7].

3 4
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Figure 2 - Multifunctional hydro-agrolandscape system (1- irrigation source; 2- pumping station;
3- main pipeline; 4- distribution pipeline; 5- section pipeline; 6 - field pipeline)
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To determine the design hydraulic parameters of a multifunctional hydro-agrolandscape system, we
will use the maximum daily deficit of the rate of water demand for agricultural crops, which is determined
on the basis of the bioclimatic method for determining the monthly total water consumption of agricultural
crops ( £y, ), applied by N.V. Danilchenko [8; 9; 10; 11; 12]:

Ev =K0 'Kv 'Eo,
where K, — microclimatic coefficient; K,, — biological coefficient; £ — monthly evaporation according
to N.N. Ivanova [13]:

E, =0,0018-(+25)2(100—a),

where ¢ — average monthly air temperature for the period, °C; @ — average monthly relative air humidity
for the period, %.
The monthly ecological norm of water demand for agricultural land ( £, ) is determined on the basis
of the formula of M.I. Budyko [14] according to the following modification:
Ep=(RIL\Stm/2th),

where R — photosynthetically active radiation (kJ/cm®), which is determined by the formula [15]:
R=13.39+0.0079-3¢>10°C,

here Yt — the sum of biological active air temperatures, °C; ¥ #,, — sum of monthly air temperatures, °C;
L — latent heat of vaporization, equal to 2,5 kJ/cm’.
The monthly deficit of the water demand rate of agricultural crops (AE),) during surface irrigation

and sprinkling is determined on the basis of the water balance equation, which is written in the following
form:

where AW — active reserves of soil moisture at the beginning of the estimated month; O, — atmospheric

precipitation for the estimated month; capillary used groundwater during the growing season;
The monthly deficit of the rate of water consumption of agricultural crops under drip irrigation is
determined on the basis of the water balance equation, which is written in the following form:

AEq =[Ey, — (AW + O, = @)(Fyy / Fp),

where F,, — total area of the crop rotation field, ha; F},,, — wetted area of the crop rotation field depending

on the method and technique of irrigation.
The monthly ecological norm of water demand for agricultural land is determined by the following
formula:

AEg =(RIR-LYStp /Stp) - (AW +0p % g).

The hydraulic parameters of the multifunctional hydro-agrolandscape system, that is, the flow rate of
the main pipeline (Qy; , m’/s) is determined on the basis of the arithimetic average value of the maximum

monthly deficit of the water demand rate of the I agricultural crop (AEl.maX) according to the following

formula:

Om = § a-AE;"X - Fy [86400-T -1y,
i=1
where o — share of i agricultural crop in crop rotation; 7 — number of months; 7 — number of crops in a
crop rotation; F, — total crop rotation area, ha; — main pipeline efficiency.
The estimated flow rate of the distribution pipeline ( Oy, m’/s) and the section pipeline (Ou > m’/s) is
determined based on the maximum value of the monthly deficit of the water demand rate of agricultural
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crops (AEl.rnax — max ), which are part of the crop rotation, which is determined by the formula:

Op = Qy = AE;" X N - Fryy 186400 -T - 1y,

where F; — crop rotation area, ha; N — the number of fields suspended on the distribution and sectional
pipeline; 77,.— efficiency of the distribution and section pipeline.

The estimated flow rate of the irrigation pipeline (Qp) s determined on the basis of the maximum

value of the monthly deficit of the rate of water demand of agricultural crops (AEZ-maX — max ), which

are part of the crop rotation, according to the following equation:
Op = AE[ . Fyy 186400-T -1,

where 7 P coefficient of efficiency of the distribution and sectional pipeline.

Thus, the theoretical prerequisites for the creation of a multifunctional hydro-agrolandscape system
were new ideas about the ecological and economic functions of soils, as a tool for expanded reproduction
of soil fertility, obtaining an optimal yield of certain crops with an economical use of all resources,
preventing or compensating for damage to natural systems, which acquires as a natural conservation , and
nature-restoring values.

Conclusions. The developed multifunctional hydro-agrolandscape system for the purposeful
regulation of the soil-forming process in irrigated crop rotation fields by designing a crop rotation and an
irrigation system on irrigated lands (hydroagrolandscape system) with the linkage of crops to irrigation
equipment and technology, which move along with agricultural crops in a rotational scheme, adopted in
crop rotation, which ensure the maximum possible use of solar energy for the soil-forming process in
specific natural and climatic conditions, obtained as a result of the synthesis of scientific knowledge and
have the following technical character:

- manifests itself only due to the peculiarities of a person's perception with the participation of his
mind - the declared proposal has a technical solution, which must be incorporated in the design and
construction stage of a hydro-agrolandscape system, which requires strict implementation during its
operation;

- is achieved only due to the observance of a certain order in the implementation of certain types of
activity on the basis of an agreement between its participants or established rules - the declared proposal,
the types of activities are presented as a technical solution, only with strict adherence to ensuring the
increase and reproduction of soil fertility of agricultural land;

- consists only in obtaining this or that information and is achieved only through the use of a
mathematical method, a program for an electronic computer or an algorithm used in it - the declared
proposal for the use of mathematical methods is used to determine the quantitative and qualitative
parameters of hydro-agrolandscape systems;

- due only to the peculiarities of the semantic content of information presented in one form or another
on any medium - of the declared proposal represent a control system for soil-forming processes that ensure
the production of products on hydro-agrolandscape systems that make up categories and general scientific
concepts: man, engineering system, material, environment, information, model, time and control, which
form a method around the central cybernetic concept of the process implementation of activities [16];

- is fun and entertaining - the declared proposal is presented to improve the functional activity of
hydroagrolandscape systems, as a mobile system that ensures the efficiency of irrigation technique, strictly
tied in the form of crops in a space-time scale, according to the rotational scheme taken in the form of crop
rotation.
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KOIKBI3METTIK FT'MJIPOAT POJIAHIIIA®TTBIK )KYHEHI
K¥YPY/JbIH HEI'I3I'TI KAFUJIACBI

AnHoTtanusi. TaOuFM YKCACTBIK, OPTYPJIUIIKTIH KaXETTUIIri, TOMBIPAKThl Kypy KaOureTi >xoHe Oilmimui
MHTETpanysiiay KaFuJalapbIHbIH FHAPOarpoIaHIadTThIK KyHee TONBIPaKThIH YKOHOMUKAIIBIK JKOHE IKOJIOTHSIIBIK
KbI3METIH OpBIHIAY MYMKIHIIUIIH KaMTaMachl3 €TeTiH, KypaMblHa aybICIalbl eriCTIK JXKOHE cyapy TEeXHUKachlHa
KipeTiH KOIKBbI3METTIK THApOoarposian adTThIK )KYHEeHIH Heri3i KypburradH. KenkpI3MeTTik rugpoarpoianamadrTbiK
XKylere cyapMalibl aybICIIalbl €TiCTIK JKYHeCiHe TOIBIPAKThIH daMy KarJailblH MAKCAaTThl PETTEeyr'e apHaJIFaH JKOHE
0J1 CyapMallbl JKepAie cyapy >Kyleci )oHe aybICIalbl eriCTiK aybUIIapyalliblIbIK JaKbUIIAPBIHBIH TYPJIEPIH HAKTHI
cyapy TEXHUKachlHa Oyiijanay >XOJbIMEH >KOOallaHATBIH/IBIKTAH, aybICIIANBl €ricTiK JKyieciHneri KaObuITaHraH
aybUIIIAPYAIIBUIBIK IaKbUIIAPBIHBIH aiHANY KeJici Oo#bIHIIA Oipre >KbUDKBIN OThIpaabl. AJl O HAKThl TaOWUFH-
KJIMMATTHIK JKaFJaliia TONBIPAKTHIH JaMy >KarAaiiblHa KYH COYJIECIHIH KyaTbIH KOFapFbl MYMKIHIILIIK AeHreHine
naiaaHy Jbl KAMTaMachl3 eTei.

KemnkpI3merTik ruapoarpoianamadTThIK Kyiie — cyapy jKyHeci )KoHe aybICTIaibl eTiCTIKTIH XUBIHTBIFBI OOJIBII
caHaJajbl JKOHE Ke3 KeJNreH TallChIPBICTBI, aybUINIAPYallbUIbIK JaKbUIAAPBIHBIH OHMOJIOTHSUIBIK €peKLIeTIKTepiHe
OalIaHBICTBI OPTYPJ Cyapy OIICIMEH >KOHE TEXHUKACBIMEH OpBIHIAyFa OaillaHBICTBI OOJFaHABIKTAaH, aifHaJIBIM
OpaJIbIMBIHIA TOIBIPAKTHIH OHTAMJIBI NaMy >KarAailbIHBIH TAOWUFM JKYHEHIH SHEPreTHKANBIK PecypchlHA cail Keiry
JKaFJaifbIHa OalIaHBICTHI TUIMALTIKTIH OPTYPi KOPCETKINIIMEH CHITATTaIa kL.

KypambiHa aybicrialibl €ricTiK jKoOHE Cyapy TEXHHKAChl KIPETiH MYyJIbTHKBI3METTIK YJTiHIH HEri3ri epekuesiri —
cyapy JKyHeci yoHe aybICIajibl eriCTiK KUbIHTHIFBIHBIH, OeNTijl Oip OepiiireH TarchlpMaHbl OPbIHAAY YIIIH KONTEreH
KBI3METTIK MOCEJICHI IIeNTy VIIiH oJlap iIIKi Kyiemik OaiaHpicTa O0Nanpl, SFHH CYMEH KaMTaMachl3 €Ty, TOIBIPAK
KYHAapJIBIFBIHBIH JKaHFBIPYBI, CY OHE XMMUSUIBIK 3aTTapblH OWOJIOTHSUIBIK KOHE T'€0JIOTHSUIBIK alHAIBIMBIH PETTEY
apKbUIBl THAPOArpONIaHIIAPTTHIK XKYHeaepie TONBIPAKThIH YKOJIOTHSUIBIK KOHE SKOHOMHUKAIBIK KbI3MET aTKapyblH
KaMTaMachbl3 eTel.

Kenkp3MeTTik THApOarponaHAmMaTThK KXYHEHIH OpTaHBl KYPYIIBl KBI3METI CyapMaibl €TIiCTIK >KepiepHiH
arpodKOJIOTHSUIBIK OPHBIKTBUIBIFBl T€OAKOJIOTHSUIBIK IIEKTEYJIepAl €CKEPETiH MHTETPalblK ChIHAK KOPCETKIITEpiH
naijanany apKbUIbl KaMTaMachl3 €TiIell, SIFHU aybICIallbl eriCTIK KYpaMblHIAFbl aybUIapyallblblK JaKbUIIapbIH
cyapy Meiuepi (KeTiCHeWTIH Cy[abl TYThIHY LIAMachl) FHAPOArpoOJIaHANIA(TTHIK JKYHeaeri cyapMalibl )KeplepaiH
9KOJIOTHSUIBIK CYJIbl TYTHIHY MOJIIECPIHEH KOFaphl 00IMaybl Kepek.

CoHBIMEH, KOIIKBI3METTIK THIpoarpoJanmadTThIK KyHeHl KYpyAbIH aJIIBIHFBI IIAPTHIHBIH TEOPUSUIBIK HETi31 —
TOIBIPAKTBIH 3KOJIOTHSJIBIK JKOHE IKOHOMHKAJIBIK KbI3METIH jKaHallla TYCIHY HETi3iHJAe, OHbI TOMBIPAK KYHAPIIBIFbIH
KaiTa eHIIpYy/Jl KeHEHTy Kypajbl eceOiHAe KapacThIpa OTHIPHIN, Oenriii Oip aybullIapyallbUIbIK JaKbUIIapblHAH
OHTAMIIBI OHIM allyibl KAMTaMachl3 eTeTiH GapibIK pecypc IIBIFBIHBIH YHEMJACY apKbUIbl, TaOUFH JKYHere LIBIFBIH
KeNTipMeyre HeMece IIBIFBIHIBI TOJBIKTBIPY/Ibl, TAOUFATTHl KOPFay KYpalblHA >KoHE TaOWFaThl KaJIblHA KEATIpYAiH
MaHBI3/IbUIBIFBI PETIH/E KapaCTHIPBUTYbI KaXeT.

XKanmel KopTa alTKaHIa, KONIKBI3METTIK MApOarpoiaHMuadTThIK KYHeHI Kypy TeK KaHa TaOUFU YKCACTBIK
JKOHE OPTYPIUTIKTIH KaKETTUTIK KaFUJAChIH CaKTayIbl FaHA KaMTaMmachl3 €Till KaHa KoWMai, TONBIPaKTHIH Jamy
JKaF/laliblH OacKapy >KoHE peTTey VIIIiH aybICHaibl ericTiK >KYHEeCiHIH HeTi3iH JKHHAKBUIBIK Cyapy TEXHHKachIMEH
Oipre Kypy apKbUIbl, TOMBIPAKTBI dCEpP ETYIIl HBICAH PETIHIAC 3KOJOTHSIBIK KBI3METIH, ajl aybUIIIAPYallbUIbIK
JaKbUIIApBIHBIH TIPIIUNK €TyiH KaMTaMachl3 €Ty apKbUIbl, 3KOHOMHKAIBIK KbI3METiH OPBIHAAYIIbI, SFHH OPTaHbI
KYpYIIBI Kyiie OOJFaHABIKTaH, TONBIPAK TaMyBIH MaKCaTThl 0acKapyabl jKOHE peTTeyli KaMTaMachl3 eTyIi JKoHe
TaburaThl 0aCKApYABIH 9JICIH KAIBITACTBIPY bl OLTIMI MHTETrpalusiiiay KaFiIaChbIHBIH HET131H/e KapacThIpy KaXeT.

Tyiiin ce3aep: Karuma, KypacTtelpy, Kyie, ruapoarpoiganamadr, aybicranbl ericTiK, Jakbll, Cyapy TEXHHKAaCHI,
KBI3MET, xo00aay, TOIbIPaKThIH AaMYBbI.
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OCHOBHBIE TPUHIUIIBI KOHCTPYUPOBAHHUE MHOT' O®YHKIIMOHAJIBHBIX
IT'NAPOATPOJIAHAIIA®THBIX CUCTEMbI

AHHOTauus. Ha ocCHOBE MPUHIMIIOB TPUPOIHBIX AaHAJIOTHH, HEOOXOAMMOIO pa3sHOOOpasus, CIOCOOHOCTH
04YBOOOPO30BAaHMS W MHTETPAllMM 3HAHUH pa3paboTaHbl MHOIO(YHKLHOHAIBHBIE I'MApoarpoiaHxmadTHbIe CHc-
TEMBI, BKIFOYAMOIINE MYIbTH(YHKIMOHATIBHBIE CHCTEMBI (CEBOOOPOTHAs TONS M TEXHHWKA IIOJHBa), OOecredn-
BAIOLIME BBIOJHEHUE AKOJIOTHMYCCKHX W SKOHOMHYECKMX (YHKIMH MOYBBI T'MAPOArpoIaHIA(THEIX CHCTEM.
MHoro(QyHKIHOHAIBHEIE THIPOArpoaHAIIa(THEIE CHCTEMBI JUIS IIEJICHAIPABICHHOTO PeryIMPOBaHUs ITOYBOOOpPa-
30BaTEJIFHOTO TMpOIecca Ha OpOLIAEMBIX CEBOOOOPOTHBIX MOJSIX IyTEM IPOEKTHPOBAaHUS ceBooOOpoTa M
OpOCHTENBEHON CHCTEMbI Ha OpOLIAEMbIX 3eMIISIX (THIpOarpoianaAmadTHON CHCTEME) ¢ MPUBSA3KOHM CEIbCKOX03IHCT-
BEHHBIX KYJBTYp K TEXHHKE W TEXHOJIOTHH IIOJIMBA, KOTOPBIE NEPEMEIIAIOTCS BMECTE C CEIbCKOXO03IHCTBEHHBIMU
KyJIbTYpaMH IO POTALMOHHOW CXeMe, NPUHATBIX B CEBOOOOPOTE, OOECHEUYMBAIOT MaKCHMalbHO-BO3MOXKHOE
UCIIOJIb30BaHKE COJIHEYHOW SHEPIUU Ha TI0YBOOOPA30BaTENbHBIH MPOLECC B KOHKPETHBIX MPHUPOAHO-KIMMATHYECKUX
YCIIOBUSIX.

MHoropyHKIHOHANBHBIE THAPOArpoNaHImadTHbIE CHCTEMBl — 3TO COBOKYNHOCTh OPOCHTENIBHBIX CHUCTEM H
ceBOOOOPOTOB, KOTOpas MOXKET BBIIOJNHATH OZHY W Ty 3a/ady Pa3iIM4HBIMU CIIOCOOAMHM M TEXHUKOH IIOJMBA C
y4eToM OHOJIOTUYECKHX OCOOCHHOCTH CeNbCKOXO3SHCTBEHHBIX KYJIBTYD, XapaKTePU3YIOIIMMUCS DPa3INYHBIMU
mokazarersmMu 3P (HEeKTUBHOCTH, 00ECTICUNBAIOMINAX B POTAIIIOHHOM IHKIIE ONITUMAIFHOTO TOYBO00OPa30BaTEIHLHOTO
nporecca, COOTBETCTBEHHO YHEPTETUUECKUX PECYPCOB IPHPOIHBIX CUCTEMBI.

MonynsHass MylIbTH(YHKIHOHATIBHAS CHCTEMa (CEBOOOPOTHBIC MO W TEXHUKA IIOJIMBA) — TapMOHHUYHAS
COBOKYITHOCTb CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp M TEXHUKH IOJIMBA, O0ObEIMHEHHAss BHYTPOCHCTEMHBIMH CBSI3aMU
JUI  BBITIOJIHEHMS 33JaHHOTO OINpEJENICHHBIMH YCJIOBUSIMH MHOXKECTBAa (DYHKIMOHAIBHBIX 337ad, TO €cTh
BOJI0OOECTICUEHHS, BOCIPOMU3BOICTBA IIJIOAOPOJMS TOYBBI, PEryJUPOBAaHHS T'EOJOTHUYECKOr0 M OHOJIOrMYecKoro
KpyroBopoTa BOAbI U XUMHNYCCKUX BECUIICCTB, o6ecnqu/IBa}01qu 3KOJIOIT'MYECKHUE U DKOHOMHNYECKUEC (l)yHKLIl/II/I IIOYBBI
B TUAPOArpoJiaH A THBIX CHCTEMAX.

Cpenoobpasyronye GyHKIUH MHOTO(GYHKIMOHAIBHOW THpoarpoiananiadTHOH CUCTEMbl 00eCIIeYnBatOTCs Ha
OCHOBE HCIIOJIb30BAHUS HMHTETPANbHBIX KPUTEPUEB IO OOECIICUEHHIO arpOdKOJIOTMYECKOH YCTOHYMBOCTH
OpoIIaeMbIX CeBOOOOPOTOB (THAPOArpoJaHgmaTOB) C YYETOM TEOIKOJOTHUECKHX OTPAHWYEHHH, TO €CTh
CpeIHEB3BEIICHHAsT OPOCHUTENbHAs HOpMa (ISPHUIUT BOJOMOTPEOHOCTH) CENBCKOXO3SMCTBEHHBIX KYIBTYp B
ceB000OPOTE HE JOJDKHA MPEBBIATE Ne(UIMTA SKOJOTHYECKHE HOPMBI BOJOIOTPEOHOCTH CENTbCKOXO3SHCTBEHHBIX
yroauit ruApoarpoNaHmadTHEIX CHCTEM.

[Ipu 5TOM TEOpeTHYECKUMH HPEAIIOChUIKAMH JUTS CO3IaHUs MHOTO(MYHKIMOHAIEHOM ruapoarponanamadTHOR
CHCTEMBI SIBUJINCH HOBBIE MPEACTABICHUS O IKOJIOTHYECKMX U 9KOHOMUYECKHX (PYHKIMSIX IMOYBBI KAK MHCTPYMEHTE
JUI PAaCIIMPEHHOTO BOCIPOHM3BOACTBA IUIOAOPOIMS ITOYBBI, HOJYYSHHS ONTHMAIBHOIO YpOXKasi OIpPEAETIeHHBIX
CEIIbCKOXO3SIICTBEHHBIX KYJIBTYP IPH S3KOHOMHOM PacXOIMBAaHUU BCEX PECYpPCOB, HEJOMYIIEHUH WIIM KOMITCHCAI[MN
yiiep6a MpUPOAHBIM CHCTEMaM, IPHOOPETAIoMEro Kak IMPUPOAHOOXPAHHOE, TaK W IPHUPOIOBOCTAHOBIIMBAIIME
3HA4YCHMUA.

Takum 00pa3oM, KOHCTPYMPOBAHHUSI BBICOKOIPOMYKTUBHBIX THApONaHMIIA(THBIX CHUCTEM TpeOyIoT olecrie-
YeHHs COOMIOAEHHS HE TOJIBKO IPUHIUIIOB HEOOXOIUMOT0 pa3sHOo00pas s U MPUPOJHBIX aHAJIOTHH Ha OCHOBE CO37a-
HUS C€BOOOOPOTOB C MOOMIBHBIMH TEXHHKAMH IOJIMBA JUIS YIIPABICHUS M PETYINPOBAaHUSA 0YBOOOPA30BaTEIILHBIX
MIPOIIECCOB, TO €CTh I0YBA KaK OOBEKT BO3MEHCTBHSA (MENMOpAINN), BHITOIHIIOMINI KOJOTHIECKYI0 (YHKIHIO, a
CEJIbCKOXO3SIHCTBEHHBIE KYJIBTYPhl KaK CYOBEKT BBIIOJHIIOT SKOHOMHUYECKYIO (DYHKLHIO, TPeOyeT HEeOOXOAUMOCTH
Ha OCHOBE MpPUHLHIA HWHTETpalnK 3HaHUH (OPMUPOBATH CHOCOOBI PETYIUPOBAHUS HPHPOAHOTO IIpolecca,
00eCIeYnBaOIINX LIeICHANPaBICHHOE PEryJIMpOBaHUe W YIpaBJeHHE IMOYBOOOPa30BaTEIbHBIMU IPOLIECCAMU KaK
CpenooOpas3yIonX CHCTEM.

KitioueBble ci10Ba: NMPUHIMIBI, KOHCTPYHPOBAHMS, CHCTEMa, I'MIpoarpoiaHamagdT, ceBooOOPOT, KyJIbTYpH,
TEXHHKa MOJINBA, (PYHKIUS, TPOEKTHPOBAHMS, TOYBOOOPA30BAHUSL.
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