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Summary

The work is devoted to the problems of solving the double problem of agricultural engineering
(according to the international definition): «Feed the world and save the planet» using the ability to manage
the environmental, energy and economic components of agricultural technologies.

It was confirmed that the management process sets the conditions: to plan (program), execute,
evaluate and continuously act on the creation and improvement of creative agricultural technologies based
on the laws of the historical development of the planet’s nature (biosphere laws). Based on these principles,
an abstract-logical model of the interconnection of the «environment-agricultural technologies» system,
as well as the methodology for a systematic approach to climate-smart agricultural production practices,
which will conserve natural resources, while increasing agricultural production, is proposed.

Goal of Research. To Improve the model of the relationship between the environment, agricultural
technologies and engineering solutions, as well as the methodology of environmental and economic
management of agricultural technologies based on climate-smart agricultural practices, with the display of
accurate regulation of all its constituent parts, processes and procedures.

Research methods. Methods of planning (programming) agricultural technologies or products in
accordance with ISO recommendations, agrometeorological parameters, including vegetation indices,
achieved by mathematical processing of remote sensing data (RSD) and modeling these parameters,
according to the European Union project MARS (MCYFS - MARS Crop Grow Forecasting System), crop
growth modeling system CGMS were used.

Research results. The developed model of the relationship «environment- agricultural technologies»
and the methodology of ecological and economic management the agricultural technologies provides
for the implementation of a hierarchical multi-circuit process of modern nature management on a geo-
community basis, displaying the precise regulation of all components: forecasting systems; systems of
environmental management and defragmentation of technical and technological solutions to the conditions
of environmental and economic optimization.

Conclusions. The ecological and economic problems at the present stage of development of society
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in the production of agricultural products are considered. Possible ways of their solution have been
determined on the example of an abstract-logical model of the relationship between the environment,
agricultural technologies and engineering solutions, as well as the methodology of ecological and economic

management of agricultural technologies.

Key words: biosphere, agricultural technology, agro-engineering, environmental and economic

management systems.

Introduction. «Feed the world and save
the planet» - such a predictive motto of in-
ternational experts in the field of agricultural
engineering - members of the Club of Bolo-
gna [www.clubofbologna.org]. This dual task
requires deep research in terms of the rela-
tionship between the environment and agri-
cultural technologies, as well as the environ-
mental management system.

Farming, taking into account the require-
ments of the environmental management
system, puts forward new conditions: the
ability to plan (program), execute, evaluate
and continuously act on the creation and im-
provement of creative agricultural technolo-
gies based on the laws of the historical de-
velopment of the planet’s nature (biosphere
laws).

In line with the challenge, agricultural
production will have to be adapted to miti-
gate the imbalances in the environment-agro-
technology system through widespread adop-
tion of climate-smart agricultural practices
that include:

- all forms of production, from tradition-
al family farms to industrialized agriculture,
must adhere to an appropriate strategy, tak-
ing into account social, cultural, economic
and environmental aspects;

- improving agricultural processes to in-
crease yields and use less inputs (energy,
chemicals and water) is the only effective
strategy to boost food production without
compromising the planet’s green resources;

- the development of agricultural tech-
nology should be focused on increasing op-
erational efficiency, reducing fuel consump-
tion and developing guaranteed-adaptive
procedures for the distribution of chemicals
required for high productivity and environ-
mental friendliness:

- the development of electronic and auto-
matic control technologies together with sat-
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ellite positioning systems, remote sensing and
data collection in order to provide specific
“local” farming methods (precision farming)
that are able to adapt the operational param-
eters of the real needs of plants;

- research in agricultural technology and
mechanization, and more generally in agri-
food technologies, is considered a strategic
priority, a key factor in meeting the future
food needs of the planet;

- adequate measures should be taken by
national and international authorities to as-
sess the environmental aspects of existing
machines and to promote the proliferation
of modern machines designed in accordance
with the new environmental and control cri-
teria.

Tasks Setting. What and how to use in
agricultural technologies, without violating
the laws of development of the ecosphere, but
also to increase the efficiency of production
— this is one of the main tasks of science and
society as a whole.

One of the ways to make assumptions
about the sustainability of the eco-efficien-
cy system is operationalization, that is, the
scientific model and methodology of mod-
ern environmental management on a geobio-
community basis with the display of the exact
regulation of all its constituent parts and pro-
cesses. It is looking for manufacturing solu-
tions, processes, procedures that will lead to
a greater reduction in the use of natural re-
sources, while maintaining or even increasing
the level of production.

The mentioned method provides for:

development of an abstract-logical
model of the relationship between the envi-
ronment and agricultural technologies;

development of a methodology for
environmental and economic management
with the ability to balance and combine the
economic and environmental interests of ag-
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ricultural production, timely coordinate en-
vironmental goals and targets with specific
financial results of activities, guarantee to
direct resources to where their use gives the
greatest benefit in both financial and environ-
mental aspects ;

determination of the influence of
mechanized agricultural technologies, and
specifically complexes of machines and
equipment, on the property of agrocenosis to
self-recovery (homeostasis), taking into ac-
count favorable and unfavorable tendencies
in the behavior of the system under the influ-
ence of external anthropogenic factors.

Methods and materials. The national stan-
dard [DSTU ISO 14001: 2015] regarding the
introduction of environmental requirements
to product standards defines the most im-
portant indicators that affect the environment
and human health: destruction of the ozone
ball; biota change; depletion of resources;
pollution of air, water, soil; climate and relief
change; other.

DSTU ISO 14001: 2015 «Environmen-
tal Management Systems» provides a model
for the following system: «Plan - Perform —
Check - Act ”or* Plan - Do - Check - Act
”(PDCA), which allows an organization to
develop, implement and maintain environ-
mental policy in a continuous interactive
process.

It is necessary to start developing an en-
vironmental management system, in accor-
dance with ISO recommendations, in those
areas where it is possible to obtain clear bene-
fits, in particular, cost savings and compliance
with environmental regulatory requirements.
Subject to the successful implementation of
the environmental management system, pro-
grams for further improvement of environ-
mental and economic characteristics are be-
ing implemented.

The programming of agricultural technol-
ogies (products) based on biospheric thinking
should take into account at least two com-
ponents: the potential of agrobiogeocenosis
and the ergatic system as an element of the
ecological and economic impact on the envi-
ronment and production efficiency.

Agrocenosis potential is a natural poten-
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tial that determines the volume of agricultural
products in a specific place under the influ-
ence of real factors of the biocenoses sys-
tem. Essentially, these are forecasts of natu-
ral yields predicted using agrometeorological
parameters, incl. vegetation indices achieved
by mathematical processing of Earth remote
sensing (ERS) data and modeling these pa-
rameters, such as, for example, according to
the MARS project of the European Union
(MCYFS - MARS Crop Grow Forecasting
System), which includes [Kushnaryov A.,
2010; Kravchuk V.1., 2000]:

- work with a meteorological base;

- work with a database of satellite imag-
ery of medium and low visibility; - statistical
processing of databases;

- forecast for the growth of crop yields.

The MCYEFS array is controlled through
the CGMS Crop Growth Simulation System.

Research results. Research conducted at
the State Scientific Institution «Ukrainian
Research Institute for Forecasting and Test-
ing of Equipment and Technologies for Ag-
ricultural Production named after Leonid
Pogorelyi» made it possible to create an ab-
stract-logical model of the relationship be-
tween the environment and agricultural
technologies, as well as the environmental
management system (Fig. 1) and continue
research on each component of the model
[Fabio Micale; Kravchuk V. 1., 2009].

It has been established that the forecast-
ing system CGMS adapted to the conditions
of Ukraine is 15-20% higher in accuracy than
the forecasts made by other methods, and the
resulting agro- and meteorological indicators
can be used to make optimal ecological and
economic decisions in specific dynamic con-
ditions of crop vegetation.

The ergatic component is implemented
through defragmentation of existing technol-
ogy elements (variety, hybrid, crop rotation,
fertilization and plant protection system, se-
lection and use of machines, etc.) in order
to obtain a rational use of the agro-climatic
potential of territories, the biological poten-
tial of plants and the capabilities of machine
technologies.

It also became possible to substantiate the

Bunyck
27 (41)



The latest technologies in the agroindustrial complex: research and management

soil cultivation system de-
pending on the distribu-

Environment

tion of the humus content

in depth in the arable and

Biosphere energy

Anthropogenic

subsoil horizons, which

gives preconditions for Soil

Plant

Resources Man

the development of not

Agro-cenosis

Ergatic system

v

y

age methods, but also for
maintaining climate sta-
bility on the globe, since
fossil humus as a result of
losses during cultivation
crops replenish the atmo-
sphere with carbon diox-

only energy-saving till-
i \

Ozone layer destruction

Climate, relief etc
change.

A

Air, water and soil pollution
Biota chang
Soil ecology characteristics

change

TResources deterioration

ide, increasing the green- Agro-technologies
house effect. :
Agroresources Products Defragmentation  of
Over the past three technical and
.. system
years, the institute has monitoring technological
been conducting experi- Ecology management system clements  to the
t th lg ti b £ (Model ERS, (PDCA) ecological and
ments on the selection of | 1 eimodology, cconomic
a rational composition of | gagistics) I I | optimization
the machine and tractor Programming | Guaranteed | Expert | conditions
fleet (MTP) for growing Plan adaptlvet evaluation
. . managemen!
cereals with different sys- Do Checle
tems of soil cultivation
and sowing - the AgroO- Pan ko

limp project [Kushnaryov
A., 2010]. Each soil cul-
tivation system contains
a specific technological
operation for it: the tra-
ditional system - plowing; preserving - deep
loosening (chiseling); mulching - small tillage
and system with Mini-Till elements - chemi-
cal weed control.

Studies have shown that in the case of
using preservative, mulching technologies or
with Mini-Till elements, compared to tradi-
tional, fuel consumption is reduced from 47.6
to 45.3; 37.1; 29.2 1 / ha or 5, 22, 39 percent,
respectively [Kravchuk V.I., 2000].

The execution (implementation) of
such soil cultivation systems and other pro-
grammed operations (yield mapping, moni-
toring of nutrient reserves, locally determined
changeable rates of application of technologi-
cal materials, etc.) is achieved by maintaining
guaranteed-adaptive control of the working
processes of agricultural machines (CXM) of
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Fig. 1 - - Abstract-logical model of the relationship between
the environment of agricultural technologies and the system of

environmental management

the latest generation, working on electronic
maps agricultural technologies using informa-
tion management systems.

The work of mechanisms and working
bodies of agricultural machines is associated
with the transfer of an agricultural environ-
ment or an agricultural object by performing
a number of technological operations from a
state that does not correspond to agricultural
requirements to a new state that satisfies the
agricultural requirements of the formalization
of this process, which will associate with the
space-time transformation of the initial state
S* (ti- 1) to the final state S* (T) (predict-
ed and calculated) [Kravchuk V., 2005]. A
step-by-step At = ti - ti-1 = ti + 1-ti change
and obtaining intermediate rational environ-
mental and economic results optimizes the

145



HoBiTHI TexHonorii B AlNK: gocnigeHHa Ta ynpasiiHHA

achievement of the ultimate goal - obtaining
a crop.

The efficiency of the SCM is determined
by the function of the optimal transformation
S* (ti-1) -» S* (ti) »... > S* (T) and char-
acterizes the dynamic system, which has the
form

(1)

where x, vy, z, respectively, are the
coordinates of the locally defined part of
the field with many specific features of the
physicochemical parameters of soils, biosphere
and environment; (ti-1), At, ti - discretization
of processes by the hour relative to causal
phenomena; v - relevant environmental
and pollution factors applied to the CXM;
u - control in the form of values of states of
regulated parameters of mechanisms.

Research carried out at our institute has
shown [Kravchuk V., 2009; Pogoriliy L.,
2003] that the proposed system implements
a hierarchical multi-circuit technology,
including: agricultural machines with on-
board multifunctional complexes (BMC),
working bodies with information and
control dispensers for the introduction of
rational norms of costly materials (fertilizers,
pesticides, plant development regulators).
Regional management of the functioning
of subdivisions of the agro-industrial
complex makes it possible to: increase the
actual yield by 10-15% due to the precise
and metered application of pesticides and
mineral fertilizers; to increase the efficiency
of technological operations execution up to
15%; to reduce up to 15% man-caused load
on the environment.

The scientific foundations for the
examination of agricultural technologies,
which determine the clearly expressed
advantages and no alternative to agroecophilic
technologies, were formulated by academician
L.V. Pogorely [Pogoriliy L., 2003], in
particular, the direction of development
of bioconverted complexes as a system for
conducting biologized agricultural production
in a particular diversified agricultural
enterprise or a whole agricultural landscape

S (x,y,z,t,u,v) = F (x,y,2,t_,At,u,v),
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[Targonya V., 2011.]. The system is based on
the use of specialized technocenosis integrated
into production processes for the maximum
possible (from an ecological and economic
point of view) biotechnological processing of
all organic waste (non-commercial biomass)
for the subsequent full or partial return of the
converted biomass to production processes
in order to reduce the energy costs of
production, complete or partial elimination
of the negative impact of production on the
environment, rehabilitation and restoration
of soil fertility, the possibility of obtaining
environmentally friendly products.

In parallel with these studies, we have
developed algorithms for the ecological
and economic examination of agricultural
technologies, taking into account their
ecological, biotechnological and bioenergy
characteristics. For the indicators of the
homeostasis coefficient (G).

In our case, when it is necessary to
determine the influence of mechanized
agricultural technologies, and specifically,
complexes of machines and equipment, on
the self-healing property of an agrocenosis
(homeostasis), it is advisable to take into
account favorable and unfavorable tendencies
in the behavior of the system under the
influence of external anthropogenic factors.
Then the degree of homeostasis (G) can be
determined by the formula [Targonya V.,

2011]:
Y+AY

V+AV
G="375 ) = @

As a criterion for assessing the state of
agrobiocenosis (V), it is advisable to choose a
change in the content of humus in the soil, and
the criterion that characterizes the influence
of external factors (Y) is the consumption of
non-renewable energy (fuel energy; energy
substantiated in means of mechanization,
mineral fertilizers, pesticides, etc.).

The quantities AY and AWV can have
both positive and negative values. The
value of the homeostasis coefficient for
biological farming technologies should not
be less than one. (G>1). Fulfillment of this
requirement will testify [Targonya V., 2011]
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that the technocenosis provides conditions
for the restoration of soil fertility, a more
complete use of their biological potential, as
well as ensuring the environmental safety of
agricultural technologies and products.

Discussions. The problems raised in the
work concern all mankind, scientists from all
over the world were engaged in their solution.

Polish scientists have tackled the problems
of external factors, which are an important
aspect of the direction of agricultural
development and agricultural policy, using
a synthetic indicator that measures agro-
environmental externalities at the regional
level, taking into account both positive and
negative aspects [Borawski, Piotr; Guth,
Marta; Beldycka-Borawska, Aneta., 2020].

Also, scientists have proposed the concept
of environmental efficiency, which analyzes
agricultural products in relation to not only
traditional resources, but also the impact on
the environment [Golas, Marlena; Sulewski,
Piotr; Was, Adam., 2020].

Chinese scientists examined the indicators
of the energy-ecological development of
agriculture using the global DEA method,
while using the TOBIT panel model based
on censored data to empirically analyze the
impact of the popularization of mechanization
on the indicators of the energy environment
in the agricultural sector [Jiang, Minjie; Hu,
Xinjie; Chunga, Joseph., 2020].

Croatian  scientists have examined
the relationship between CO2 equivalent
emissions and agricultural production, taking
into account additional economic and social
variables that adjust the relationship of the
six countries of Central and Eastern Europe
[Kulyk, Piotr; Augustowski, Lukasz, 2020].

Global warming and climate change,
weather disasters and disruptions are just
some of the challenges that can threaten the
sustainability of an ecosystem. Agriculture, as
an activity at the center of the value chain, faces
the challenges of climate change, while at the
same time feeding a growing global population
and is responsible for conserving resources and
ensuring sustainability. Therefore, researchers
[Hrustek, Larisa., 2020; Pajewski, Tomasz;
Malak-Rawlikowska, Agata; Golebiewska,
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Barbara., 2020; Pham, Hannah; Sutton,
Bruce G .; Brown, Paul J., 2020] more deeply
studied process automation, data analysis
and processing, control and management of
agricultural operations that contributed to
stability, survival and development.

The proposed methodology of
environmental and economic management
of agricultural technologies not only
corresponds to the concept of minimizing
the intensification of production processes,
which is dominant in different countries, but
also predicts a multifactorial development
(action) to increase productivity and further
improve the environmental characteristics of
products.

Conclusions. The developed abstract-logi-
cal models of the interconnection of the «en-
vironment-agro-technologies» system, as well
as the methodology of a systematic approach
to agrocenosis management, is expected to
be further developed on the basis of a ceno-
logical approach to the integrated use of the
following components [Pogoriliy L., 2003;
Targonya V., 2011; Kravchuk V. 1., 2008]:

- information and forecasting systems for
remote aerospace sensing;

- advanced informational ergatic-resolv-
ing systems of precision (controlled) farming;

- the integrated use of biotechnological
alternatives (biologically active fertilizers, en-
tomological and microbiological preparations
for plant protection and increasing soil fer-
tility);

- methodology for choosing scientifical-
ly grounded rational agricultural technologies
and corresponding sets of machines based on
the development of acceptable forecasts of
indicators of the polyvariant production sys-
tem «soil and climatic conditions - variety
- agricultural technology - technological op-
erations - complex of machines - quantitative
and qualitative indicators of products»;

- rules for the creation of mechanized
agroecotechnologies, which establish the fol-
lowing requirements:

adhere to the ecological laws of the
existence of agricultural landscapes as a cate-

gory of ecosystems;
the higher the structuring of the pro-
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duction system, bioconversion complex, the
more stable it is;

+ to consider the whole agricultural land-
scape as a production system, which includes
a complex of industries, and not a separate
farm;

+ the production part of the agroland-
scape includes mechanized biotechnological
systems with a high concentration of bioma-
terial (enzymatic plants for processing bio-
mass into biohumus, vermicomposting plants,
equipment for the production of entomologi-
cal and microbiological preparations);

- agrobiocenosis should include the ap-
propriate autotrophic and heterotrophic links
for the localization of metabolite substances,
toxins and external pollutants.

The system of environmental and eco-
nomic management will make it possible
to balance and combine the economic and
environmental interests of agricultural pro-
duction, to timely coordinate environmental
goals and targets with specific financial re-
sults of activities, to guarantee resources to
be directed where their use gives the greatest
benefit, both in financial and environmental
aspects.
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AHoTauis

PoboTa rnpucBsdeHa ripobsiemMamM piLLleHHS ABOEAMHOro 3aBAaHHS arPOIHXXeHePIT (3@ MINHAPOLAHMM Bu-
3HAYeHHSIM). «HarogyBaTu CBIT | 36eperti r1aHeTy», BUKOPUCTOBYOYM BMIHHS YIIPAaB/ISATH €KOJI0MYHVMU,
EHEePreTUYHUMU Ta eKOHOMIYHUMU CKIIG40BUMU arpOTEXHO/IONMM,

[linTBepAXeHO, LLO rMPOLEC YrpaB/liHHS BUCYBAE YMOBU: M1aHyBaTv (MporpamMyBaTi), BUKOHYBATH, OLli-
HroBaTu | 6e3rnepepBHO AIATH Ha4 CTBOPEHHSIM | YJOCKOHA/IEHHSM TBOPYMX arfpOTEXHO/IOM N Ha OCHOBI 3aKO-
HIB ICTOPUYHOIO PO3BUTKY rpupoan rnaaHetT (6ioCehepHUX 3aKOHIB). 3a MMM MPUHLIMIaMM 3arpOornoHOBa-
Ha abCTPaKTHO-/I0MYHa MOLAE/Ib B3QEMO3B SI3KY CUCTEMU «JOBKI/I/IS-aroOTEXHOIONMI», & TAKOX METOA0/10rIS
CUCTEMHOIO nigxoay A0 YrpaB/liHHS KIMAT-PO3YMHOM Ci/IbCbKOrOCNOAaPChbKO MPAaKTUKOK BUPOOHMLTBA,
Ka 36epex<e rnpuposaHi Pecypcu, ogHOYaCHO 36I/IbLLYOYM Ci/IbCbKOrOCrnoAapCbke BUPOOHULITBO.
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Merta gocnigxeHsp. YJOCKOHaIeHHS MOAEsli B3aEMO3B 3Ky HaBKOJIMLLIHBOIO CepeoBMLLE, arpOTEXHO-
JIOTiV Ta IHXKEHEPHMX PILLIEHb, @ TAKOXX METO4OJIO0ri €KOJI0ro-eKOHOMIYHOIro YrpaB/liHHS arfpoOTEXHO/I0MSMU
Ha OCHOBI KJIIMAT-PO3YMHOI Ci/IbCbKOrOCNOAaPChKOI MPAKTUKN 3 BIAOBPAKEHHSIM TOYHOIMO [PEry/ItOBaHHS
BCIiX CK/1840BMX il YaCTHH, MPOLECIB I rnpoLeayp.

Meroau gocaigxeHb. BukopuCTOBYBAIN: METOAM /1aHYyBaHHS (MPOrpPaMyBaHHS) arpOTexXHO/10r v abo
npoaykuii BigrnoBiaHo A0 pekomeHaauiv ISO; arpoMeTeoposIoriyHi rnapaMeTpu, 30KpemMa BereTaliviHmx iH-
JIEKCIB, JOCArHYTUX MATEMATUMYHOK OOPOOKOIO AAHMX ANCTAaHLIMHOIro 30HA4yBaHHS 3emMs1i ([133) Ta moaesito-
BaHHS UMX rapaMeTpiB, 3a rpoexkTom €pporievicbkoro Coro3dy Mars (MCYFS - MARS Crop Grow Forecasting
System),; cuctemMy Moaes/roBaHHS POCTY Ci/IbCbKOrocrnoaapcbkmx Kysstyp CGMS.

Pe3ynbratvt gocnigxeHpb. Po3pobrieHa MoAeslb B3GEMO3B'S3KY «HABKOJIMLLIHE CePEeqOBULLIEe-arpoTex-
HOJIOrii» | METOAOJIOrNS €KOJIOrO-eKOHOMIYHOIO YIipPaB/IiHHS arlpOTEXHOIOMSIMM repenbayac peasli3aLliro ie-
PapXiYHOro 6araTOKOHTYPHOIO MPOLECY CYHYaCHOro rnpupPOLOKOPUCTYBAHHS Ha reoLeHO3HOoM OCHOBI 3 Bi-
OBPAKEHHSIM TOYHOIO PEryJsiroBaHHS BCIX CK/I34OBUX: CUCTEMU MPOrHO3YBaHHS, CUCTEMU €KOJIOr4YHOro
YIPaB/IIHHS | AegparMeHTaLlli TEXHIKO-TEXHOJIOMYHMX PILLEHb O YMOB €KOJ10r0-eKOHOMIYHOI ONTHUMI3aLli.

BUCHOBKM. PO3r/iiHyTO €KOJ/1I0ro-eKOHOMIYHI rMpoO/1eMu Ha CYyHYaCHOMY €Tarli PO3BUTKY CYCrli/IbCTBa r1pou
BUPOOHMLTBI MpoayKLii 3eM1epObCTBa. BU3HAYEHO MOXKJ/INBI LLUJISXU IX BUPILLIEHHS Ha rpuvkKanl abCcTpak-
THO-/10M4YHOI MOAEJT B3AEMO3B ’SI3KY HABKOJIMLLIHBOIO CepPEenoOBMLLAE, arfoOTEXHOJIONMMV Ta IHKEHEPHMUX PILLEHb,
a TAKOXK - METOOJI0rIi €KOJI0rO-eKOHOMIYHOIO YIPAaB/IIHHS arpOTEXHOJIOTISIMU.

KnroyoBi cnnoBa: 6iocchepa, arpoOTexHOI0rMS, arpOIHXEHEPIS, CUCTEeMU €KOJIOMYHOro 1@ €KOHOMIYHOIo
YI1PaB/IIHHS.
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[TonTaBckuii rocygapCTBEHHbII YHUBEPCUTET

AHHOTaUNs

Pabora nocBsLeHa rnpobsiemaM peLueHusT ABYeANHON 334341 arPOUHXeHepumn (3@ MexxayHaposa-
HbIM onpedesieHnem).: «HakopMUTb MUP U COXPAHUTLb MIAHETY», MCIOIb3YS YMEHUNE YIpPaB/isdTh 3KOJ10-
TMYECKUMU, IHEPrETUHYECKUMM 1 IKOHOMMYECKMMIU COCTABJISIOLLMMU ArPOTEXHOIOMMU.

lloaTBep)XXQeHO, YTO MPOLECC YrpaB/eHUs BbIABUAraeT YCJ/IOBUS! MIaHMPOBATb (MporpamMmMupo-
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BaTb), NCMOJIHSATb, OLE€HMBATb U HENpepbIBHO AEVICTBOBATh Ha[ CO34aHWNEM M COBEPLLUEHCTBOBAHUEM
co3uaTesibHbIX arPOTEXHOJ/IOMNMM Ha OCHOBE 3aKOHOB MCTOPUYECKOro Pal3BUTUS MpUpoLabl M/1aHETb]
(6LOCHEPHBIX 3aKOHOB). 3@ ITUMU MPUHLUMIAMU MPEASTIONEHE aOCTPAKTHO-/IOrM4yeckasl Mogesib B3a-
MMOCBSI3M CUCTEMbI «OKPYMKAIOLLAs CPEAA-arPOTEXHOIOMMMN», @ TakXKe METOLAOJIOMrMsT CUCTEMHOIrO o-
Aaxoaa K yrnpaBieHUO KIIMMAaT-Pa3yMHOM Ce/IbCKOXO3SIMICTBEHHOM MPaKTUKOM MPOM3BOACTBAE, KOTOPAas
COXPAHUT MPUPOAHbLIE PECYPChl, OQHOBPEMEHHO YBE/INYMBAS CE/IbCKOXO35IMICTBEHHOE POM3BOACTBO.

Llenb nccnepgoBaHmni. CoBepLUEHCTBOBAHME MOAE/IM B3aMMOCBSI3N OKPYAKLLew cpeadbl, arpo-
TEXHOJIOT MM U MHXKEHEPHBIX PeLUEHUM, a TakKe METOAOJIOMMN IKO/I0r0-3KOHOMMUYECKOro YpaBIeHNs
arpOTEXHOJ/IOrMSIMU Ha OCHOBE K/IMMAT-Pa3yMHOM CE/IbCKOXO3SIMCTBEHHOM MPAaKTUKIM C OTOBPAXKEHUEM
TOYHOW Perysisiymm BCex COCTaB/ISIOLUMNX €€ YacTeu, MpoLeCcCOoB 1 MpoLeayp.

Merogbl nccnegoBaHui. ICrosib30BaInN: MeToabl 1aHMpoBaHUs (MpPOrPaMMUPOBaHMIS) arpo-
TEXHOJ1I0r MM U MPOAYKUMM B COOTBETCTBUU C pekoMmeHaaumsamu I1SO; arpoMeTeoposiormyeckme rna-
pPaMeTpsbl, B T.4. BeretalMoOHHbIX MHAEKCOB, AOCTUIHYTbIX MyTEM MAaTeMaTu4yeckou 06paboTKu AaHHbIX
ANCTaHLMOHHOIrO 30HAMPOBaHMS 3emMsin ([33) 1 MogesinpoBaHMUS ITUX MNapaMeTPOB, 0 MPOeKTy EB-
ponevickoro Coro3a MARS (MCYFS - MARS Crop Grow Forecasting System),; cucTtemy Moae/IMpOBaHUS
POCTa CEe/IbCKOXO3SMCTBEHHbIX Ky/1bTyp CGMS.

Pe3ynbrarbl uccaenqoBaHmnim. PazpaboTaHHasi MoAeslb B3aMMOCBSI3M «OKPYXKAKLLAs cpea - arpo-
TEXHOJ/IOrMmM» M METOLOSIOMMS IKOSIOr0-3KOHOMUYECKOIrO YIpPaB/IEHUS arfpOTEXHOIOMMSIMM PEAYCMa-
TPUBAET Peasin3aLmio NepapxmMiyeckoro MHOMOKOHTYPHOIO MpoLecca COBPEMEHHOIO MpupoL0Nos/b30-
BaHMS Ha reoLe€HO3HOM OCHOBE C OTOBPAaXKeHMeM TOYHOM PEerysisaumnm BCeX COCTaBJISIOLLMX. CUCTEMb]
MMPOrHO3MPOBAHMS, CUCTEMbI IKOJIOMMYECKOIro YrpaBaAeHMs U AeparMeHTaumum TEXHUKO-TEXHOIOMrn4e-
CKUX PEeLLUEHUI K YCITOBUSIM 3KOJ/1I0r0-3KOHOMMUYECKOM ONTUMUIALIMM.

BbiBOoAgbl. PacCMOTPEHbI 3KOJIOr0-3KOHOMUYECKME MPOO/IeMbI Ha COBPEMEHHOM 3Tarlie pPa3BUTUS
0ob6LLeCTBa Mpu MPOn3BOACTBE npodykumn 3emaenenns. OnpenesieHbl BO3MOXHbLIE MYTU UX PeLUeHNS
Ha rpumepe abCTPaKTHO-/I0MMYECKOM MOAEJIN B3aMMOCBSI3N OKPYKAIOLLe cpeabl, arpOTEXHOIOrI 1
UHMKEHEPHbIX PELLIEHUM, @ TaKXKe — METOL4OJI0OMMM IKOJIOrO-3KOHOMMUYECKOIrO YIPAaB/IeHUS arfpOTeXHOI0-
rusMu.

KnroueBbie csioBa: 61ocghepa, arPOTEXHOIOMMS, arfPONHIKEHEPUS], CUCTEMbI IKOJTOMMYECKOro U 3KO-
HOMUYECKOIro YpaB/IeHMS.
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