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O6’exkmom docuiddcenns € pesyavmam EnpoBaAdNCeHH PECYPCOIOEPENCEHN 8 AZPONPOMUCIOBOMY KOMNIEK-
ci (AIIK), soxpema 6 nepwiii 11020 cghepi — mawunobyoisnuymei 0is Ciibcvbkozo zocnodapcemea. Qonum 3 Haibiiviu
NPOOIEMHUX MICUDL € CUCTeMHICb 8nposadcenis pecypcosbepencenns ¢ AIIK. s nodoranns danoi npobiemu
asmopamu 3anponoHo8ana cxema subopy pecypcosbepizaiouozo npoexmy chepu mexHiunozo 006CiY206Y8anis
aAZPONPOMUCIOB8020 KOMNLEKCY, OIS MO20 W00 OUiHUMU eeKmusHicmy mexHoL0zii pecypco3bepedcenis.

Aemopamu cmasunocs 3a Memy npoanarizyeamu epexmusHicms enposaciicenis pecypcosbepizaiouux 3axodie
y Komnaexci nepwoi chepu AIIK. [lns demanisauii memu 6yno nocmasiene sasoanms anpobauii cxemu eubopy
pecypcosbepizaionozo npoexmy chepu mexuiunozo obcayeosysanns AIIK ons ananisy pecypcoepexmuenocmi
Ha nionpuemMcmeax, ma usHauenis epexmusnocmi pecypcosbepizaiouux 3axodie. B pesyrvmami 6yna oyinena
Mmodenv bazamoxpumepianwiiozo o0rpynmyeanis niosuwenns pecypcosbepexcenns nionpuemceme AIIK sx maxa,
wWo € adeksammoio 0N OUIHKU eeKmusHOCI 6UPOOHUUMEBA 1 PisHs pecypco3bepescenis.

IIpoananizosana ma o6rpyHmMoBaHa MeXHOL02iS ONMUMISAULL NAAUBO -NOGIMPAHOT CYMIWT, ULO HA ONMUMATLHO
3010nenitl naiueno -nosimpanii cymiwi 3 koegiyienmom naoiuwxy nogimps a>1,1—1,15 sabesneuye pobomy 6en-
3UH08020 08UZYHA 3 MIHIMALLHUM BMICTIOM WKIOIUBUX CKAAO0BUX Y BUXIONHUX 2asax. 3okpema Konuenmpayis NO,
CYMMEBO HUNCUA, HINC NPU 320PAHHL CyMitT OAU3LKOT 00 cmexioMempuuoi.

Pospaxoeana exonomiuna epexmusnicmo pecypco3bdepizaiouoi mexmonozii 6ucienozo anapama 3 pe3epeHum
dosamopom. Cepedniii piunutl npupicm npubymxy 6i0 6npoeadicenis MoOepHi3068an020 GUCIBH020 anapama
MOUN020 BUCIBY NSk OCHOBHUX NPOCANHUX KYIomyp (KYKYpyo3d, COMAWHUK, cos, oypsak) cxradae 1216,45 y. o.
Ha nocisi 001020 zexmapy. 3azarvnuil piunui npubymox na cieaixy sa pix — 956 muc. y. o. Ha npuxnadi nociey
00niei 3 Kyavmyp naubinvuwuil exonomiunutl epexm dae Kyxypyosa — 1,6 M. y. 0. nHa Pix, HAUMEHUWUTL — COMAUL-
nux (266 muc. y. 0.). Boonouac natixkpawum wunom 00caionuil 3pasox noxasae cebe npu ciebi coi, amernuusuu
empamu y sapmicnomy eupasi na 99 %.

Kmouosi cnosa: pecypcoszbepizaiouuii mun azponpomuciosozo KOMNIEKCY, 08UYH 3 PE2YI08aAHHAM NOMYICHOCTI
ULLAXOM GIOKIIOUEHHS OKDEMUX POOOUUX UUKILIS.

production. The main areas of increasing the efficiency
of resource use are:
— formation and implementation of state, sectoral,
regional and local resource-saving programs;
— creation of a regulatory and legal framework and
economic mechanisms to support and stimulate the
adaptation of innovative resource-saving activities;
— the readiness of the Ukrainian AIC to use the best
practices of effective resource conservation and resour-
ce use.
An effective method for identifying new sources of re-

1. Introduction

The new paradigm of the evolutionary economy, ac-
cording to which the trajectory of development is de-
termined by the interaction of technological structures,
more likely describes the current processes of the national
economy. The organizational and economic development of
the agro-industrial complex (AIC) is a process of conti-
nuous improvement of the organizational and technological
structure and economic parameters of the functioning of
production systems. Thus, the concept of the formation

of a system of resource-saving functioning of agroeconomy
continues and develops the existing scientific positions
in the field of effective use of resources and solves the
most important socio-economic problem for the state in
the interaction of the agribusiness sectors.

According to this concept, the formulation of a new
scientific problem of the formation of a resource-saving
type of agro-industrial complex was justified as a result
of the systemic action of the components of an active
resource-saving policy. This task was accomplished through
the creation of socio-economic, organizational and legal
conditions for effective reproduction, development and
use of the resource-saving potential of agro-industrial

source savings in the development of technical means for
the spheres of the agro-industrial complex, as well as pro-
jects for the manufacture or restoration of individual parts
of agricultural and processing machinery is mathematical
modeling. The basis of model constructions is based on the
mathematical systems presented in [1]. When manufacturing
or restoring parts of agricultural and processing machines,
it is necessary not only to lay down the parameters of
optimum reliability, but also to strive to achieve minimum
resource costs while respecting the conditions for their
reproduction and environmental sustainability.

The effectiveness of resource-saving in agrarian-pro-
cessing production is inextricably linked with the use of

.
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innovative methods, technologies, means of labor. The
need to solve theoretical and practical problems aimed
at identifying and using the reserves of efficiency growth
of agro-industrial enterprises by reducing the resource
intensity of production determined the relevance of the
investigated problem.

2. The ohject of research
and its technological audit

The object of research is the implementation of resource-
saving systems in the agro-industrial complex, in particular
in the first area — machine building for agriculture. As the
most characteristic for achieving the aim of the research,
technologies were chosen for optimizing the fuel-air mixture
for the internal combustion engine and the technology of
the seeder with a reserve dosing device. The choice of
these facilities was conditioned by the fact that, accor-
ding to the structure of agricultural production costs in
2017, fuel costs ranged from 11.6 to 28.7 %, seed costs
from 11.1 to 21.2 %, depending on culture.

One of the most problematic places is the systematic
implementation of resource-saving in the agro-industrial
complex. To overcome this problem, the authors propose
an algorithm for selecting a resource-saving design of the
service sector in order to evaluate the effectiveness of
resource-saving technologies.

3. The aim and ohjectives of research

The aim of research is analysis of the effectiveness of
implementing resource-saving measures in the complex of
the first sphere of the agro-industrial complex. To detail
the aim, the task is set to create an algorithm for deter-
mining reserves of resource efficiency at the enterprises
necessary to achieve competitive advantages. This will
allow developing flexible scenarios for structuring strate-
gic decisions, assessing the economic and environmental
efficiency of implementing resource-saving technologies.

To achieve this aim, it is necessary to solve the fol-
lowing tasks:

1. To assess the adequacy of the proposed multi-criteria
rationale for increasing the resource efficiency of agro-
industrial enterprises to assess the efficiency of production
and the level of resource-saving and to justify priority
areas of resource conservation.

2. To substantiate the choice of resource-saving opti-
mization technology of the fuel-air mixture to ensure the
operation of the gasoline engine with a minimum content
of harmful constituents in exhaust gases, in particular
nitrogen oxides, taking into account the fuel economy of
the engine.

3. To calculate the economic efficiency of the resource-
saving technology of the sowing device with a backup
dosing device.

4. Research of existing solutions
of the prohlem

Various aspects of the resource-saving strategy were
investigated by scientists in [2—4]. The founder of re-
source saving can be considered the current president of
Kazakhstan, who did not start a given direction of the
economy in a word, but started a business [5]. Ukrai-

nian scientists thoroughly pursued the issue of resource
conservation, although with a smaller scale. Each of the
authors had his own vision and vector of effort. Thus, the
author of [6] considered resource saving in the context
of the recycling of industrial waste. Purely agricultural
resource saving analyzed by the author of [7], but in the
future this direction did not develop. Separate aspects of
resource conservation in the context of innovative deve-
lopment were investigated by the authors of [8]. Most
of the studies, in which the topic of resource-saving was
considered, concerned the global aspect [9—13]. In particular,
the author of the work [9] analyzed resource savings like
the author of [5], within the framework of the structural
transformation of the national economy. The author of the
work [10] made a detailed analysis of resource saving in
the context of the regional aspect. The authors of [11-13]
analyzed resource saving in the aspect of its influence on
the economic development of Ukraine.

At the same time, in order to more fully disclose the
aim of this research, in particular, for the purposes of
analyzing the first sphere of the agro-industrial complex,
besides direct research on resource conservation, theories
and fields of science, including technical ones, were con-
sidered. To select a resource-saving optimization techno-
logy for the fuel-air mixture to ensure the operation of
a gasoline engine with a minimum content of harmful
constituents in exhaust gases, in particular nitrogen oxides,
taking into account the fuel economy of the engine, pa-
pers [14] were analyzed.

To solve the problem of calculating the economic ef-
ficiency of the resource-saving technology of the sowing
device with the reserve dosing unit, the development of
scientists [1] was used, such as that of all alternative op-
tions, the most can be applied in Ukrainian realities.

The idea of modern problems of reducing the content of
toxic components, including in the field of agro-industrial
complex, is formed by studies [15]. It was noted that
the toxic effect of NO, on the human body is ten times
more dangerous when compared with CO, as well as the
complexity of the neutralization process of nitrogen oxides.
Further development of internal combustion engines (ICE)
is impossible without reducing their harmful impact on
the environment, which is stimulated by the increase in
global toxicity standards.

At the same time, many issues of effective organiza-
tion of material and technical support for agricultural
production, creation of an effective system of resource
saving as a priority direction for realizing the potential of
the agrarian sector on an innovative basis require further
study and justification.

5. Methods of research

The scheme of the model for selecting a resource-saving
project for the first sphere of the agro-industrial complex
is shown in Fig. 1.

As economic indicators, labor intensity, metal consump-
tion, energy intensity, capital intensity and other specific
costs for the i-th manufacturing or recovery technology
were used. As technical indicators — the resource (the
operating time from the beginning of the operation of the
machine to reach its limit state), the time to failure, the
quality of the obtained product (the operation performed
by the machine), and the productivity of the work process.
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Tis, Tos — productivity of the new machine
and according to the normative;
V — program for the manufacture (re-

Technical The operating Operation Operation
resource, 7; time to failure, 7, quality, 73 performance, 74
N Y
Operational characteristics of the
machine

G Coes D Gt oo™

Projected properties of the working

covery) of machines, pcs.

6. Research resulis

6.1. Motor researches of the internal com-
hustion engine with the switching off of the
working cycles and automatic gas valve. Prob-
lems of environmental pollution and energy

body . . S .
—~ Reproduction of conservation have acquired significant im-
Environmental Project for the manufacture of resource potential, portance in recent years. Road transport
safety Otf the agricultural machine Ry takes a dominant role in the emergence and
project, ry;

JL

[ Resources for manufacturing

resolution of these problems. Pollution of
the atmosphere by toxic emissions prompts

Labor: labor
intensity 7;

Financial: capital

intensity K; Material: material

consumption M;

Fig. 1. Scheme for selecting a resource-saving project for the sphere of technical

maintenance of the agro-industrial complex [16]

Agricultural and processing machines must have the
optimum technical resource and operating time to failure,
while ensuring the required quality of the products and the
productivity of the work process. To measure the achieve-
ment of specified characteristics, a complex coefficient g; is
proposed and which is determined from the relation:
Tit Tio Tz Tis

i (1)

Tut Tuz Ty Tus

To select a resource-saving project for manufacturing
(restoring) parts of agricultural and processing machines,
the general mathematical model of optimization of agricul-
tural production, described in [3], is transformed taking
into account the introduction of the following parametric
designations:

i — the kind of technology for manufacturing (resto-
ring) an agricultural or processing machine;

X; — intensity of application of the i-th technology
of manufacturing (restoration), changes;

T; — labor intensity of the i-th technology with a single
intensity, man-hours;

M; —metal consumption and the i-th technology with
a single intensity, kg;

E; — energy intensity and the i-th technology with
a single intensity, kWh;

K; — the capital intensity of the i-th technology with
a single intensity, c. u.;

D; — other unit costs for i-th technology with a single
intensity, c. u,;

a; — productivity of i-th technology with a single in-
tensity, pcs;

Tit, To1 — technical resource of the machine, manufac-
tured according to i-th technology and normative;

Tis, Tno — the operating time to failure of the new
machine according to i-th technology and normative;

Tis, Tus — an indicator of product quality (operation),
received on a new machine and on the normative basis;

Energy: energy
intensity E;

scientists and specialists in the engine buil-
ding industry to work on creating low-toxic
power plants for vehicles.

It is known that 70 % of all piston in-
ternal combustion engines, operated on ve-
hicles in Ukraine, are gasoline ones. Their
significant drawbacks include the deteriora-
tion of environmental performance and low
fuel efficiency in their operation compared
to other engines, such as diesel engines [14].

Therefore, in the near future, a significant reduction
in air pollution and a reduction in fuel consumption is
a priority task that can be solved by designing less toxic
petrol engines.

The main directions for reducing the toxicity of gaso-
line ICE, which are promising at present are:

— improvement of the combustion process in the inter-

nal combustion engine cylinder by changing the design

of its systems and introducing new methods of power
regulation;

— application of devices for cleaning and neutraliza-

tion of exhaust gases (EG);

— use of alternative fuels;

— regulation and adjustment of ICS control systems;

— legitimate limitation of exhaust gas toxicity.

Among these many scientific directions, which are devoted
to the solution of the problem of atmospheric pollution
with toxins, a fundamentally new method of regulating the
power of switching off individual operating cycles (I0C)
should be identified [15]. This modification reduces the
toxicity of exhaust gases and improves the fuel efficiency
of an internal combustion engine.

The essence of the method of power regulation by swit-
ching off individual operating cycles is that the change in
power is due to the reduction (or increase) in the number
of operating cycles by stopping the supply of fuel to the
combustion chamber, thereby ensuring the necessary power.
IOC does not require significant changes in the design of
a standard gasoline engine, and the use of electromagnetic
injectors with electronic control makes it possible to carry
out the regulation in this way quite simply and reliably.

Compared with the serial petrol engine in the 10C
there is no throttle, and the process of throttling with its
inherent disadvantages, especially at partial loads. Throt-
tling at the inlet eliminates the possibility of intensive
turbulence of the working mixture, which is necessary to
improve the subsequent combustion process in the engine
cylinder. A deactivated (purge) cycle clears the cylinder

5
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of the residual gases and promotes a better flow of the
working process in the operating cycle following the dis-
connected cycle.

Improving the fuel economy of the IOC is ensured with
a constant filling ratio regardless of the load. High values
of the indicator efficiency are achieved due to a higher
use of heat and a small heat capacity of the combustion
products of the lean mixture compared to the standard
method of power regulation.

As shown by the studies [15], the use of IOC on gaso-
line internal combustion engines, in addition to reducing
fuel consumption by 20-30 % in operating conditions,
and up to 40 % in the idling mode, allows to reduce the
concentration of toxic products when fuel combustion is
1.5-3 times.

When the IOC is operated on a depleted fuel-air mix-
ture and the constant air excess ratio (o=1.0-1.2), the
concentrations of CO and C,H, in the EG are at a suf-
ficiently low level, whereas the NO, concentrations have
the maximum values precisely at o=1,05-1.15. Therefore,
a more detailed study of the formation of nitrogen oxides
in the engine cylinder, in this case IOC, and the search
for optimal control parameters of the IOC supply system
are promising. Also, until now, the working cycle of the
IOC, following the deactivated (purge) cycle, remains
investigated for the parameter <«toxicity». The prospec-
tivity of this study has also been affected by the great
complexity of neutralizing nitrogen oxides.

A number of authors offer their variants of finding
the equilibrium coefficient, the values of which have some
differences, to influence the results of calculating atomic
oxygen and, accordingly, nitrogen oxide as a whole. For
accurate calculations of the concentration of atomic oxygen
and NO, it is necessary to introduce the most acceptable
equation of the equilibrium coefficient, which in turn is
expressed in terms of volume concentration in mol/cm?.
Therefore, in this work, appropriate calculations have been
made to determine the refined formula for the atomic
oxygen equilibrium coefficient K, in the equation.

A large number of gas-valve diagrams are known for
obtaining a sample of gas from the engine cylinder: me-
chanical, hydraulically driven, pneumo-electric, pyrotechnic,
based on movable disks and others. Due to a number
of drawbacks of the above schemes, in particular when
used in high-speed engines, they can’t be used in engines
with the disconnection of individual operating cycles. Gas
valves with mechanical and hydraulic drive, considering
the compliance of the system of levers, drafts and high
pressure pipelines are bulky enough, structurally complex,
is an obstacle when installing them on the engine.

When testing the gas valve and the entire gas-fired
system, a number of requirements for their operation were
taken into account:

— to ensure that a sample of the gas valves is taken

from the engine cylinder, which is necessary to obtain

reliable information on the presence of nitrogen oxides
in the exhaust gas;

— to ensure regulation and control of the duration of gas

sampling phases when the valve is operated on a run-

ning engine at the combustion stage;

— to clearly maintain the compliance of the opening

and closing moments of the valve with the specified

operating conditions at different engine speeds of the

crankshaft (CS);

— to ensure the reliability of the valve in the combus-
tion chamber at a temperature of 1900—2700 K, taking
into account also that the pressure in the cylinder
at the expansion stroke varies within the limits of
0.1-7 MPa;

— to ensure complete gas tightness of the gas-fired

system and exclude the penetration of gases and air

from the atmosphere.

On the basis of these criteria, a gas-sampling system
with an electromagnetic gas valve (EMGV) was developed,
which satisfies the requirements.

The main component of the electrical circuit of the elec-
tronic control unit (ECU) is a programmable microcontroller
PIC16F84A (USA). The device was programmed to take
a sample of gas from the cylinder of the operating cycles
on the expansion stroke after the combustion process was
completed until the exhaust valve was opened. The duration
of the combustion process in gasoline engines is in the
range of 40—100° of the crankshaft rotation angle (CRA)
after the top dead center (TDC) at the compression stroke.
Therefore, at the time of the discovery of the EMGYV,
let’s accept the CRA point equal to 400-460°, and its
duration in the open state will be 50-100°, which for
1:s=1000-2000 min~! will be 5-20 ms.

The choice of the operating mode of the IOC was
based on the following conditions:

1. The concentration of nitrogen oxides in the exhaust
gas should be sufficient so that the relative error does
not affect the research results.

2. The amount of fuel-air mixture in the engine cylinder
must be large enough to ensure the necessary volume of
gas at a single sampling.

3. The frequency of CV rotation remains constant and
consistent with the speed of the gas-gusher valve. The
duration of the selection should be within the established
limits: the beginning of the selection corresponds to the
end of the combustion process, and the closing of the valve,
respectively, at the beginning of the discharge process:

— constant coefficient of excess air a=1.0-1.15;

— constant cyclic fuel supply Q.=const;

— speed of CS rotation of ncy=1500+£50 min~';

— ignition advance angle 6; — 15° CRA to TDC;

— throttle valve fully open. The thermal regime of

the engine, the pressure and temperature of oil and

exhaust gases are constant.

To determine the concentration of nitrogen oxides in
the working cycles of the IOC chemically, four methods
for the determination of NO, were recommended, which
are recommended in the chemical industry for air qua-
lity control.

These are colorimetric methods with the Griess-Ilosval
reagent, potassium iodide and salicylic acid, as well as
spectral analysis in the gaseous medium, from which the
chosen colorimetric method with salicylic acid was used to
determine nitrogen oxides in the gas sample. This method of
accuracy is not inferior to the method of spectral analysis.

The relative error in determining the NO, content
of the sample using the colorimetric method with the
use of salicylic acid is within 13.5 % when determining
the NO, content of the sample for the range of nitrogen
oxide changes at 100-3000 ppm.

Concentrations of carbon monoxide CO at all load
conditions of the IOC will be significantly lower compared
to the serial engine 84 9.2/8.
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Concentrations of unburned C,H, hydrocarbons have
lower values. The only exception is the operating mode
of the IOC with the switching off of the operating cycles
and a somewhat enriched duty cycle following the disab-
led cycle.

The concentration of NO, oxides during IOC opera-
tion is much less than for the serial system, except for
the maximum load regime.

6.2. Resource-saving technologies of the sowing device
with a reserve dosing device. Any sowing machine in com-
parison with the ideal sowing introduces its shortcomings in
the form of gaps and doubles. The best among the devices
should be considered one that performs closer to the ideal,
and the economic effect of its work is the difference in
economic performance compared with the basic (serial).

Thus, with the same impact of all other factors, the
difference in the efficiency of the experimental and serial
sowing apparatus becomes the basis of the economy. It is
necessary to consider two aspects that determine the final
result: the first is the direct fulfillment of the technologi-
cal process of sowing and the second is the obtaining of
crop yields during harvesting. With this formulation of
the problem, the total losses from the operation of the
sowing apparatus in comparison with the ideal sowing for
all crops grown can be represented by the sum:

(2)

where C; — losses from the operation of the apparatus, are
obtained during the cultivation of the i-th culture; £ —
number of crops.

The savings for each crop in the work of an improved
research apparatus in comparison with the standard serial is:

E=L,~L (3)
where S; — losses from the experimental apparatus for the i-th
culture; L — losses from a serial device for a certain culture.

In the general damage consists of both expendable and
profitable parts, that is, it is possible to write:

L=D-C, (4)
where D — the revenue part; C — loss part.

Disadvantages in the operation of the sowing machines
are possible gaps when the seed isn’t sown, as well as
the appearance of doubles, when two or more seeds are
simultaneously sown into the nest.

From the point of view of direct savings, gaps reduce
seed costs Q,. The amount of seed material saved on per-
mits can be calculated by the formula:

Qg:Cg‘Q,

where Qg — the planned amount of sowing of a particular
crop; {g — probability of gaps.

The planned amount of seeding is determined by the
achievement:

()

Q=S54 (6)

where § — the area allocated for sowing the crop; ¢ — the set
seed rate.

Thus, the savings of seed material due to the forma-
tion of gaps are:

Qy=CgS-q, )
and the savings expressed in monetary units are:

Dg= Qg Pon, (®)
where Py, — sowing material price.

Substituting the components of (8):

Dy=C(g S q-Pyy. (€))

Doubles when sowing produce direct losses in the
additional cost of seed. By analogy, these losses can be
calculated as follows:

Qi=Ca-Q. (10)

Substituting the components of expressions (7) and (9):

Q=CsSq b
or

Bi=C4-S-q-Pon, (12)

where {; — the probability of doubles; B, — direct losses in
the additional cost of seed.
The next stage after sowing is the development and
maturation of plants, which eventually form the future crop.
Gaps due to lack of seeds lead to direct losses of a pos-
sible crop, which are defined as follows:

szcg-SY, (13)
where Y — the crop yield.

In monetary units, these losses are

By=0y-SY-Py,. (14)

Thus, when sowing, gaps result in seed savings, can be
calculated from formula (9), and doubles — additional costs,
which are determined according to the expression (12).

The peculiarity of the passes is that, because of the
absence of seeds at their proper place, the feeding area
for neighbors grows and their yield increases by AY. Since
two adjacent seeds correspond to each pass, then:

AY=2-0-K;, Y, (15)
where Kj, — coefficient of increase in productivity of neigh-
bors of the gap, K;,=0.15.

In monetary terms, the profit is:

Dyy=AY-S-Py,. (16)
After substituting the components:
Dyy=2-Ce KipY-S- P (17)

The appearance of doubles reduces the level of possible
yield [1]. This means that as a result of the appearance
of doubles, the yield is lost:

s
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AY;=C4-Ky, 'Y, (18)
where Ky, — the coefficient of yield increase in neighboring
plants, between which a gap is formed, K4, =0.3.

Or in monetary units:

Byy=AY;-Py,-S.
So

dezcd'Kdy'Y'me'S~ (19)

Thus, such drawback in the operation of the sowing
apparatus as the appearance of doubles brings double eco-
nomic damage: additional seed costs, and shortage of crops.

Proceeding from the foregoing and returning to equa-
tion (4), the losses of the sowing apparatus when growing
a particular crop using a serial or research seeder can be
represented by the sum of income and expenditure parts:

L=Dg—Ls+Dg,~Lsc—Lecy, (20)
where D; — economy of a sowing material owing to formation
of admissions; L; — direct losses of a possible crop due to
a pass; Dy, —income due to increased yields of neighboring
plant of the gap; L, — direct losses in additional costs of
seed; Lge, — costs due to shortage of crops.

Each of the devices is not completely perfect design
that performs the crop without disadvantages. Disadvan-
tages, as is known, are gaps and doubles. The machine,
which has less flaws, will give better results in growing
the crop. At the same time, economic efficiency is formed
as the difference between losses from the operation of the
apparatus. Therefore, based on (3), the economic efficiency
of the introduction of the research apparatus for each of
the crops is calculated.

The overall economic efficiency of using the seeder with
a reserve dosing device for all tilled crops is calculated
as the sum:

Es= ZE (21)
i=1

An example of calculation may be the determination of
economic efficiency from the production of a research appara-
tus. The calculation is given per 1 hectare of sown area (§=1),
the data for the calculation are given in Table 1.

The results of the calculations are summarized in Table 2.

Summarizing the obtained economic efficiency data for
the crops (Table 2), the overall economic efficiency from
the introduction of the research results is determined. The
average value of economic efficiency per 1 hectare using
a research apparatus is 1216.45 c. u. To determine the
economic efficiency of a seeder per year, it is necessary:

N=E.-S,, (23)
where E; — the economic efficiency of a particular crop;
S. — total area of sowing of one seeder per year, which is
determined by the formula:

S,=P-T, (24)
where P — the seeder productivity, which is 4.8 ha/h; T —
annual loading of one seeder, which is 160 h.

Tahle 1

Data for calculating the economic efficiency of the implementation
of research results

Indicator Value
Productive capacity CTBT-12/8M
Annual seeder loading, h 160
Seeder productivity, ha/h 3-5
Sowing area, thousand ha 800
Seed flow g, pcs/ha (kg/ha)
Soybean 500000 (130)
Corn 80000 (25)
Sunflower (at a row spacing of 70 cm) 150000 (8)
Sugar beet 100000 (3,5)
Sowing material price Psy, c. u/ha (c. u/kg)
Soybean 1950 (15)
Corn 500 (20)
Sunflower 280 (35)
Sugar beet 1400 (400)
Yield Y, t/ha
Soybean 2.16
Corn 6.16
Sunflower 1.94
Sugar beet 47.65
Price per ton of yield P, c. u/t
Soybean 4650.9
Corn 1744.7
Sunflower 3842.7
Sugar beet 4842

Tahle 2

Results of calculation of economic efficiency of introduction of the research
sowing device with reserve dosing device on 1 hectare

Crops Economic efficiency, c. u.
Soybean 1198.11
Corn 2087.58
Sunflower 346.79
Sugar beet 1232.11
Average value 1216.15

Then, from (24):
S.=P-T=4,8-160=786 ha. (25)
Based on preliminary calculations, one can record the

economic efficiency of one seeder (N) for the crops under
consideration:

Nsoy=1198.11-786=920145.89 c. u.
Ncorn=2087.585-786=1603259.94 c. u.
Nsun=346.79-786 =266334.6 c. u.
Nsug=1232.11-786=946259.15 c. u.

Nav=1216.45-786=955891.95 c. u.
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As the above calculations show, the greatest economic
efficiency of using a seed drill in corn sowing, which makes
it possible to obtain 1.6 million USD profit per year from
one seeder.

7. SWOT analysis of research results

Strengths. Since the largest percentage in the cost of
agricultural products is the cost of fuels and lubricants
and seeds, the authors analyzed the available resource-
saving technologies.

In particular, after analyzing the results of theoreti-
cal calculations and experimental studies of IOC, it was
determined that when the engine is running on an opti-
mally depleted fuel-air mixture with a>1.1-1.15, the NO,.
concentration is significantly lower than when the mixture
is close to stoichiometric.

The technical efficiency of the seeder with a duplicate
seed dispenser is due, first of all, to a significant reduc-
tion in the gaps from 1.2 to 3.3 times.

Weaknesses. Since new technologies require initial fi-
nancing, most innovators are stopping to implement sep-
arate resource-saving technologies. This generally gives
a slight effect on the entire production system causing
over-expenditure of resources and compromises the whole
idea of resource-saving, in general.

Opportunities. The proposed mechanism for supporting
resource-saving processes in the agro-industrial complex
on the basis of the technological chain of resource costs
allows one to search for the most appropriate areas of
resource conservation. The proposed model is aimed at
increasing the efficiency of agro-industrial enterprises, cre-
ating horizontal production links, which include the main
and auxiliary units with the aim of reducing production
costs through resource costs.

Threats. The main negative factor, accompanied by re-
source-saving technologies, is the insufficient analysis of
the synergistic influence of resource-saving technologies
in the system of their use. Thus, in the examples of the
use of an internal combustion engine with disconnection
of individual cycles, fuel efficiency was obtained, but with
a lower engine power.

1. In the process of this research, a system was created
to assess the efficiency of production and the level of
resource saving in the agricultural sector. For the detailed
elaboration of this system, a scheme of the algorithm for
determining reserves of resource efficiency at enterprises has
been developed, and it is possible to assess the economic
efficiency of introducing resource-saving technologies.

As a result, the multi-criteria rationale for increasing the
resource efficiency of agribusiness enterprises was assessed
as such, which is adequate for assessing the efficiency of
production and the level of resource saving.

Practical implementation of the resource-saving sys-
tem in the agro-industrial complex due to the synergistic
combination of interactive indicators of resource efficiency
makes it possible to effectively use the mechanism of ba-
lanced innovation-resource-saving development. Responding
to different stages of industrial and processing cycles of
agro-industrial complex enterprises in the form of controlled
flow (diffusion) of different types of resources into the

sector with the most efficient development. The intro-
duction of this system will create optimal conditions for
production efficiency and resource-saving level.

2. The technology of fuel-air mixture optimization has
been analyzed and justified. On an optimally depleted fuel-air
mixture with an excess air factor a>1.1-1.15 the opera-
tion of the gasoline engine with the minimum content of
harmful constituents in the exhaust gases is ensured. In
particular, the NO, concentration is significantly lower than
when the mixture is mixed with a stoichiometric mixture.

3. The economic efficiency of the resource-saving tech-
nology of the sowing device with the reserve dosing device
is calculated. The average annual increase in profit from
the introduction of a modernized precision seeding machine
for the main tilled crops (corn, sunflower, soybeans, beets)
is 1216.45 c. u. on sowing one hectare. The total annual
income for a seed drill for the year is 956 thousand c. u.
On the example of sowing one of the crops, maize yields
the greatest economic effect — 1600,000 in a year, the
smallest — sunflower (266 thousand c. u.). At the same
time, the best prototype shows itself when soybean was
sown, reducing losses by 99 % in value terms.
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RESEARCH OF THE ESSENCE
OF SOCIAL RISK MANAGEMENT

O6’cxmom Q0CHIONCEHHS € CYMHICMb COULANLHOZO PUSUK-MEHEONCMEHMNY 3 MOUKU 30DY BUSHAYEHHS 1020 OC-
nognux puc. Iokasano, wo 06’exm 00CHiOHceHHS OazamOBUMIPHULL | CKAA0AEMbCS 3.

1) gaxmopis, w0 cnonyxkaomo CoyiaroHi PUUKU;

2) camux pusuxie, sax 6iddzepraienus nezapaszoie y Haykosii Oymuyi;

3) opeanizayitinux, eKOHOMIUHUX | MEOPUUX NPOUECIS, WO CYNPOBOONCYIOMb PUSUK-MEHEOHCMEHTN T CIMAHOBLMY
11020 CYymMmuicmo.

Jlo nedonixis 06°exmy docaioxcerms ioneceni HemoUHiCms GUSHAYEHb i BIOCYMHICb €0UN020 NI0X00Y 00 NUMAHL
YNPABIIHHS PUSUKAMU 8 3A2ATHO0CPHCAGHUX OP2AHAX | 8 NPUSAMHUX, KOPNOPAMUSHUX T 2DOMAOCOKUX OP2AHIZAUISX.

Y docnidaceni euxopucmosyemuocs memoo yzazaivienus na ocHogi abecmpazysanns. Taxuil nidxio noé’szanuil
3 HASABHICMIO PO3PI3HeHOi THopmayii 3 3asenenoi memu. IlInsaxom ysazarvnenns wWyKaomves ineapianmu, o
BMIUYOMB CYMHICMb COUIATLHO20 PUSUK-MEHEOHCMEHTNY.

Y pesyrvmami docnioncenns Oyau suseneni, 102iuno ye’s3ami i CHopMyavo8ani 0CHO8HI puct 06 'ekmy docaidxcern.
Busisnena 3azanvna npupooa HeGUSHAUEHOC PUSUKIB, SKY HEMONCAUBO MIHIMI3Yamu JH0O0COKUMU 3YCULIAMU.
Bycunns modunu mae 6ymu cnpamosano Ha GUPOOIeHHS NOMOKY KOHKpemuux (Xoua i e 308CiM KOPEKMHUX,
a mo i NOMUIKOBUX) PIleHb 8 YMOBAX HeGU3HAYeHOCmI i Henepedbauysanocmi. 3’scoeani xapakmepHi eiomin-
HOCMI YCMAH08, SIKi 3AUMANOMbCL COUIATLHUM PUSUK -MEHEONMEHMOM. 3anponoHo8aHo 6ionosiony Kiacudixauyio
Ha NPUKIAdi YKPaincoKux incmumyuii. 3podienull 6UCHOBOK NPO HeOOXIOHICMb NOCUNCHHS HAAGHUX THCMUMYyUill

COULANbHOZ0 PUSUK-MeHedNcMenmy ¢ Ykpaini ma nideuwenns (paxosoi niozomosxu icHyuux menedxrcepie.
Po6oma cmanosumume inmepec 0na HayKoeuis, sSxi 00CAiONCYI0Mb NPOGLEMU COULANLHOZ0 PUSUK-MEHEOHCMEHNY,

ma npedcmasHuxie opzanie ea1adu 6cix pieHie.

KmovoBi cnoBa: ynpasninmus couiarvHuMu PUSUKAMU, ONMUMIBAULIS COUIATOHUX PUSUKIB, COULATOHULL PUSUK-
MEHEOHCMEHM, THCMUMYUIT Ynpasiinus pusuxamu ¢ Ykpaini.

1. Introduction

Risk management, in particular social, is a long-standing
direction in the practice of business and public adminis-
tration. Social protection at the state level was, perhaps,
for the first time only in the 19th century in Germany
after the unification of its «land». The German Kaiser
in 1881 promulgated a message on the right of workers
to social protection, on the basis of which the Reichstag
issued three laws on social insurance: in case of illness,
accident, disability and old age [1]. Soon, the Council of
People’s Commissars in 1918 issued a decree «Regulations
on the social security of workers» [2].

In the twenty-first century, the practice of managing
social risks received a new impetus. Against the backdrop

of the global financial crisis in 2009, the World Bank
issued the international standard «Risk management —
Principles and guidance» [3]. The document is devoted
to the risks of humanity in general; social problems in-
dicated there indirectly.

The issues of risk management with the features in-
herent in the social sphere are explored in this work. The
relevance of the topic at the global level is conditioned by:

1) increased risk of technogenic factors;

2) so-called globalization, which led to impoverishment
of the population in many countries of the «third> and
«second» world;

3) hunger and wars, which never subsided,;

4) accelerated spread of epidemics and epizootics;

5) severe global and regional economic crises and the like.
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