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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 ficlds 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 arcal 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 on¢ 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 ( 013j ) hydroagrolandscape systems:

Ozp < Oz WH Ozp /O}?j =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
ZOPI'-OKI'SO:;; Ya;j =10,
i=l1 i=l1

where O pi - irrigation rate of the accompanying crop (water consumption deficit) crop rotation; «; -

share of participation of Z 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; 3; 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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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]:

Ly =Ko-Ky-Ep,
where K, — microclimatic coefficient; K, — biological coefficient; £, — monthly evaporation according
to N.N. Ivanova [13]:

E, =0,0018-(t+25)%(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:
E, =(RILYZty I Ztp),

where R — photosynthetically active radiation (kJ/cm?), which is determined by the formula [15]:
R=1339+0.0079-3¢>10°C,

here 374 — 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 (AZLy,) during surface irrigation

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

where AWV — 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:

Allg =[Ey — (AW + O, £ g)](Fuv/Fo)a

where [, — total area of the crop rotation field, ha; /,,, — 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:

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

monthly deficit of the water demand rate of the 7 agricultural crop (AElmaX) according to the following

formula:

Om = § a - AEX . F, 186400-T -1y,
=1
where o — share of i agricultural crop in crop rotation; 7" — number of months; # — number of crops in a
crop rotation; F,— total crop rotation area, ha; — main pipeline efficiency.
The estimated flow rate of the distribution pipeline (Q;-, m’/s) and the section pipeline (Qj, , 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 (AEZ.maX — max ), which are part of the crop rotation, which is determined by the formula:
O = Oy = AEJ"X N - Fpy 186400 T -y

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 (Q p) 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:
Qp = AEX . [y, 186400-T 17

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 ficlds 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 cybemetic 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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"Kazak YITTHIK arpapislk YHABEpCHTETI, AmMarsl, Kasakcras,
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Moackey, Peceit deaepanmsacet

KOIKLI3BMETTIK THAPOATPOJIAHAIIA®TTEIK KYHEHI
KYPYIBLIH HETT3T'T KAFUJACEI

Annotranmsa, TaOWFu YKCACTBIK, OPTYPJILUTIKTIH KAKCTTLIr, TOMBIPAKTHI Kypy Kaldimeri skoHE Oimimmi
HHTETPANMsUIAY KAFUIATAPBIHBIH THAPOArPOIAHAMA(TTHIK KyHEIe TOMBIPAKTHIH IKOHOMHKAJIBIK JKOHE 3KOJIOTHAIBIK
KbI3MCTiH OPBIHIAY MYMKIHIIITIH KAMTAMAcChI3 C€TETiH, KypaMbIHA AYBICTANBI CTICTIK XKOHE Cyapy TEXHHKACHIHA
KipeTiH KOMKBI3METTIK THAPOATPOIAHAINA(PTTHIK KYHCHIH HET131 KyphutFaH. KemKbI3METTIK THAPOATPOIAHAIIA(PTTHIK
JKYHere cyapMaisbl aybICTIANBI CTiCTIK JKYHECIHAS TOMBIPAKTHIH JaMy >KaFAaWbIH MAKCATTHI PETTECYTC apHAIFAH JKOHE
OJI CyapMaltsl JKCPAC Cyapy KYHCCl *KOHC ayBICAJBI CTIiCTIK Ay BUIIAPY AITBLIIBIK JAKBUITAPBIHBIH TYPJICPIH HAKTHI
Cyapy TCXHHKACHIHA OYiIamay S>KOIBIMCH JKOOATAHATBIHABIKTAH, AYBICTAJNBI CTICTIK >KYyHeCiHAeTi KaOBLITaHFaH
ayBUTIIAPYAMIBUTBIK JAKBUITAPBIHBIH AWHATY >Kelici OOMBIHIIA Oipre SKBUDKBIN OTHIPAABL. AJ O HAKTHI TAOWFH-
KIIMMATTHIK KAFAAHIA TONBIPAKTHIH JaMy >KAaFJaWblHA KYH COYJICCIHIH KyaThIH >KOFAPFBI MYMKIHIIIK JCHICHIHIC
maiganany Il KAMTAMAaChI3 CTEII.

KemnkpmmerTik ruapoarpoaaHamadTTHIK XKyiHe — cyapy »KyHecl sKOHE aybICTIANbI CTICTIKTIH KUBIHTBIFBI OOJIBIT
CaHaNadpl JKOHE KE3 KEITCH TAICHIPBICTBI, ayBLIIIAPYAIIBUIBIK JAKBUIAAPBIHBIH OHOIOTHSIBIK CPEKIICIIKTEPIHE
OAMIAHBICTHL OPTYPIL Cyapy OJICIMCH JKOHC TCXHHKACHIMCH OPBIHAAYFa OAMIAHBICTHI OOTFAHIBIKTAH, AWHAJTIBIM
OpaNBIMBIHIA TONBIPAKTHIH OHTAMIBI AAMy >KaFTAMbBIHBIH TAOWFH KYWCHIH SHEPIETHKANBIK PECYpPCBHIHA Call KEIy
JKaFIaibIHa OAMIaHBICTBI THIMALTIKTIH, SPTYPJIl KOPCETKIIIIMEH CHIIATTANA IBL.

KypambIHa aypIcTiaibl €TiCTIK JKOHE Cyapy TEXHHKACHI KiPETiH MYJIbTHKBI3METTIK YITIHIH HETI3Ti CPEeKIIeIiri —
cyapy JKyHeci yKoHE ayBICIANbI CTICTIK KUBIHTBIFBIHBIH, OeIrii Oip OepiireH TanchpMaHbl OPBIHAAY YIIiH KONTETCH
KBI3METTIK MACEJICHI HICITy YIIiH OJap iIIKi ;KyHerik OaifiaHpicTa O0MAabI, SFHH CYMEH KAMTaMAachl3 €Ty, TOIBIPaK
KYHAPIILIFBIHBIH, JKAHFBIPY DL, CY *KOHE XMMUSUIBIK 3aTTAPABIH OHONOTHSIBIK XKOHE I'CONOTHSIIBIK AHHATBIMBIH PETTEY
apKbLIBI THAPOATPONIAHMNAPTTHIK KYHEIepAe TOMBIPAKTHIH SKOJOTHSIIBIK YKOHE 3KOHOMHKAIBIK KbI3MET aTKAPYbIH
KaMTaMAachI3 ETeI.

Kenkp3merTik ruapoarponanmmadTThIK SKYHEHIH OPTaHbI KYpPYIIbI KbI3METI CyapMaibl CTICTIK XEPICpPAiH
arpoKOJIOTHSUIBIK OPHBIKTBIIBIFEI TCOIKOJIOTHUIBIK IIEKTEYICPAl S€CKEPETIH MHTETPANIBIK CHIHAK KOPCETKIIITEPIH
TMAWJAMaHy apKbUIBI KAMTAMAChI3 ETLNEI, SIFHH aybICTIANBI CTICTIK KYPAaMBIHIAFBI aybIIIIAPYAIIbIIbIK JAKbIIIAPBIH
cyapy Meummepi (GKETICHEHTIH CyJbl TYTBHIHY IIAMAaChl) THAPOATPOIAHAIMA(DTTHIK >KYHEJeri CyapMaibl XKEpICpAiH
JKOJIOTHSUTBIK CYABI TYTHIHY MOJIIICPIHEH KOFaPbl 00JIMAY bl KEPEK.

CoHBIMEH, KOTKBI3METTIK THAPOArPOIAHMAQTTHIK KYHEHI KYPYAbIH ATAbIHFBI IMAPTHIHBIH TCOPHSUIBIK HET131 —
TOTIBIPAKTHIH, KOJIOTHSIIBIK JKOHE IKOHOMHKAJBIK KbI3METIH JKAHANIA TYCIHY HETI3IHAC, OHbI TOIBIPAK KYHAPIBIFbIH
KalTa eHZIpyai KCHCHTY Kypaibl eCcOiHAC KapacThIpa OTHIPHIN, OCiriimi Oip aybUIIapyamibUIBIK JAKbUTIAPBIHAH
OHTAIIIBI 6HIM aJXyJbl KAMTAMACHI3 €TETIH OApJIBIK PECYPC INBIFBIHBIH YHEMACY APKbUIbL, TAOWFH KYHETe NIBIFBIH
KEITIPMEYTE HEMECE INBIFBIHIBI TOIBIKTHIPYAbI, TAOUFATTHI KOPFAY KYPATbIHA >KOHE TAOHMFATHI KANIbIHA KEITIPYIiH
MAaHbI3IBLUIBIFBI PETIHAC KAPACTHIPBLTY bl KAXKET.

Kanmer kopra aWTKaHAA, KONKBI3METTIK THAPOATPOIAHMIADTTHIK KYHCHI KYpy TCK KaHa TAOWFH YKCACTHIK
JKOHE OPTYPILUTIKTIH KOKCTTUIK KAaFMAACHIH CAKTayAbl FaHA KAMTAMACHI3 €TINl KAaHA KOMMAH, TONBIPAKTHIH AaMy
JKAFJAMBIH 0acKapy >KOHC PCTTCY YINIH AYBICHANBI CTIiCTIK KYHCCIHIH HCTi3iH KHHAKBUIBIK CYapy TCXHHKACHIMCH
0ipre Kypy apKbLIBL, TOMBIPAKTHI OCCP CTYII HBICAH PCTIHAC AKOJOTHAIBIK KBI3MCTIH, all ayBLIIAPYallbLIBIK
JAKBUTIAPBIHBIH TIPIIUTIK €TYiH KAMTAMAChI3 €TY apKbLUIbI, SKOHOMHKAJBIK KbI3MCTIH OPBIHIAYIUBL SIFHH OPTAHBI
KYpYIIbI >KyHe OOJFAHABIKTAH, TONBIPAK JAMYBIH MAKCATTHI OAacKapyJbl >KOHE PETTEyl KaMTAaMachl3 €Tyl MKOHE
TaOWFaTHl 0ACKAPY ABIH OMICIH KANBIITACTHIPY ABI OLTIMIl HHTCTPANMSIIAY KAFUIACKIHBIH HETI3IHAC KAPACTHIPY KAXKCT.

Tyiiin ce3aep: Karmaa, KypacTeIpy, KyHe, rHapoarpoaanmadr, aybICIambl eTiCTIK, JAKbLI, CYapy TEXHHKACH,
KbI3MET, ’00aJay, TOMBIPAKTHIH TAMYBI.
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OCHOBHBIE NPUHIMIIBI KOHCTPYUPOBAHUE MHOTO®YHKIIMOHAJBHBIX
TIAPOATPOJAHAIIA®THBIX CHCTEMbI

Annotamusi. Ha OCHOBE NPHHIWIOB HPUPOIHBIX AHAJIOTHH, HEOOXOAMMOTO Pa3HOOOPA3Hs, CIIOCOOHOCTH
MOYBOOOPO30BAHMS W WHTETPALMH 3HAHUHM Pa3pabOTaHBI MHOTO(YHKIMOHAJBHBIC THAPOATPONAHImA(THRIE CHC-
TEMBI, BKJIFOYAFOIIHC MYIbTH(QYHKIHOHATBGHBIC CHCTEMBI (CCBOOOPOTHAS MO M TCXHHWKA MOJHBA), 00CCICUH-
BAIOIME BBHITOJIHCHHC OSKOIOTHUYCCKUX M 3KOHOMHYCCKUX (DYHKIMH MOYBHI THAPOArpOIAHAIMADTHBIX CHCTEM.
MHoro(yHKIHOHATBHBIE THAPOArPOIAHAMA(THRIE CHCTEMBI I IICICHANPABICHHOTO PETYIHPOBAHMSI MOYBOOOpa-
30BATEIFHOTO IPOIIECCA HA OPOMMIAEMBIX CEBOOOOPOTHBIX MOJMAX IYTEM IPOCKTHPOBAHHSI CEBOOOOPOTA H
OPOCHTCTFHOW CHCTCMBI HA OPOIIACMBIX 3¢MIIIX (THIPOArpOTaHAMA(PTHON CHCTEME) C TPUBA3KOH CCIBCKOXO3SIACT-
BCHHBIX KYJIBTYP K TCXHHKE W TCXHOJOTHH TIOJIMBA, KOTOPHIC NMEPEMEIIAIOTCS BMECTE C CEIbCKOXO3AHCTBEHHBIMHA
KyJbTYpAaMH TI0 POTALMOHHOM CXEME, NPUHATBIX B CEBOOOOPOTE, OOCCICUMBAOT MAKCHMAIBHO-BO3MOKHOC
HCIIOJIb30BAHKIE COTHCYHON 3HEPTHH HA MOYBO0OPA30BATEIBHBIHN MPOIIECC B KOHKPETHBIX MMPHPOIHO-KIMMATHICCKIX
VCIIOBHSIX.

MHOTro()YHKIIMOHANBHBIE THAPOATPOIAHAMANTHRIC CHCTEMBI — 3TO COBOKYITHOCTh OPOCHTEIBHBIX CHCTEM H
CeBOOOOPOTOB, KOTOPAST MOMKET BBINOJIHATH OJHY M TY 3aAady Pa3IHMIHBIMH CHOCOOAMH M TEXHHKOH MOJHMBA C
V4EeTOM OHOJOTHYECKHX OCOOCHHOCTH CEJIbCKOXOBSHCTBECHHBIX KyJBTYD, XApaKTCPH3YIOIIUMHCS PA3TMIHBIMU
moKazatersiMe 3P PeKTHBHOCTH, 00ECTICUNBAOIINX B POTAHOHHOM IHKJIE ONTHMAIBHOTO TIOYBO00OPA30BATEILHOTO
MPOIIECCA, COOTBETCTBEHHO IHEPTETHUYCCKUX PECYPCOB MPHPOIHBIX CHCTEMBI.

MonaynpHast MyJIbTH(QYHKIMOHAIBHAS CHCTEMA (CCBOOOPOTHBIC IMOJSI M TEXHHKA IOJIMBA) — TapPMOHHYHAA
COBOKYITHOCTH CEIBbCKOXO3IHCTBEHHBIX KYJBTYP M TEXHHUKH IOJNBA, OOBCIWHCHHAS BHYTPOCHCTEMHBIMH CBSI3aMH
JUIA  BBIMOJHEHHSA 33JaHHOTO ONPEICJICHHBIMH YCIOBHSIMHM MHOXKECTBA (DYHKIMOHANBHBIX 33734, TO €CTh
BOJIOOOCCIICUCHIS, BOCIPOM3BOACTBA IIOAOPOIMA TIOUBBI, PETYJMPOBAHHI TEOJOTHUECKOTO M OHOJIOTHYECKOTO
KPYTOBOPOTA BOJBI M XHMHUICCKUX BEIICCTB, 00OCCICUNBAIOIINX IKOJIOTHUCCKHE W SKOHOMUYCCKHE ()YHKIHU MOYBBI
B THAPOATPOJIAHAMA(PTHBIX CHCTEMAX.

Cpemoobpasyromue ()YHKIMA MHOTO()YHKIIHOHAIGHOH THAPOArPOIaHAMA(THOH CHCTEMBI 00CCTICUHBAFOTCS HA
OCHOBE FWCIOJNB30BAHMS HHTCTPAIBHBIX KPUTEPHECB IO OOCCIICYCHHIO Aarpo3KOJIOTHYECKOH YCTOHYHMBOCTH
OpOMIAEMBIX CEBOOOOPOTOB (THAPOArpONAHAMA(TOB) C YUECTOM TCOIKOJIOTHUYCCKHX OTPAHHYCHHH, TO €CTh
CPEIHCB3BCIICHHAS OPOCHTENbHAS HOpPMAa (aAeuIMT BOJOTMOTPEOHOCTH) CENBCKOXO3MHCTBEHHBIX KYyJBTYP B
CeBOOOOPOTE HE O/DKHA MPEBBINIATH AC(UIMTA FKOIOTHICCKHE HOPMBI BOAOIOTPEOHOCTH CEIbCKOX03IHCTBEHHbIX
yYroaui ruApoarpoIaHaAMmAa(THEIX CHCTEM.

[Ipu 3TOM TCOPECTHUICCKAMH TPSIMOCHUTKAMH I CO3JaHMA MHOTO(YHKIIMOHATFHOH THAPOATPOIAHAMAPTHOH
CHCTEMBI SIBUJINCh HOBBIC MPEACTABICHUSI O YKOJOTHUCCKHX W SKOHOMHYCCKHX (DYHKIMSIX IMOYBBI KAK HHCTPYMCHTE
JUI1 PACIIMPEHHOTO BOCIPOM3BOACTBA IUIOAOPOIMS IIOYBBL, IOJYUCHHS ONTHMAJIBHOTO YPOXKas OIPEIACICHHBIX
CEJILCKOXO3HCTBECHHBIX KYIbTYP MPH SKOHOMHOM PACXOJAMBAHHH BCEX PECYPCOB, HEAOIYIICHUH WIIH KOMIICHCAITHA
ymepba TMPUPOAHBIM CHCTEMaM, HPHOOPETAOIIETO KAK IPHPOAHOOXPAHHOE, TAK M IPHPOJOBOCTAHOBJIMBAIINC
3HAYCHMUSL.

TakuM 00pazoM, KOHCTPYHPOBAHHSA BBICOKOIPOAYKTHBHBIX T'HAPOJAHAMA(THBIX CHCTEM TpeOyroT obecre-
YEeHHUS1 COOMFOCHHS HE TOJHKO MPHUHIHUIIOB HEOOXOJUMOTO PA3HOOOPA3HSI U MPHPOIHBIX AHAIOTHH HA OCHOBE CO3/a-
HUSI CEBOOOOPOTOB C MOOHIBHBIME TEXHHKAMH TTOJIMBA U1 YIPABJICHHS M PETYIMPOBAHKS MOYBOOOPA30BATEIBHbIX
TPOIIECCOB, TO E€CTh IOYBA KAK OOBEKT BO3ACHCTBHS (MEIHOPALMH), BHIMIOIHIOIIHI 3KOJIOTHUCCKYIO (DYHKIHMIO, a
CEJILCKOXO3MHCTBECHHBIC KYIBTYPBI KAK CYOBEKT BBIMOIHAIOT 3KOHOMHUCCKYIO0 (DYHKIHEO, TpeOyeT HEOOXOAUMOCTH
HA OCHOBC INPHHIWIIA WHTCTPALMH 3HAHHH (POPMHPOBATH CHOCOOBI PETYIHMPOBAHHS TPHPOJHOTO IPOIECCa,
00CCTICUNBAOIINX [IEICHANMPABICHHOES PETYIMPOBAHAEC M YIIPABJICHHC MOYBOOOPA30BATEIBHBIMH IIPOICCCAMH KaK
Cpea00o0pa3yIOIIIX CHCTEM.

KimoueBbie ci10Ba: NMPHHIMIBL, KOHCTPYHPOBAHMA, CHCTEMA, TMApPOArpojaHamagT, ceBooOOPOT, KyIbTYPHI,
TEXHHUKA NOJIHBA, (DYHKIMS, POCKTHPOBAHHUS, TOYBOOOPAROBAHILL.
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