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AnHoTanms.

Omnezuna B.M., BumxoBckun FO.I1,, Kpabuenko FO.H. DunancoBoe obecneuenue 8 cmpamezuueckom
ynpabaenun unnoBayuonnsim pazbumuem.

Leavio cmamvu cmano onpedesenue coomBemcmbBusn paxkmuneckoeo UHAHCUPOBAHUA HAYUHBIX U HAYUHO-
mexHuueckux paspabomox 6 Ykpaure npedycMompenHOM 3aK0HOOAMeAbCBOM, a makxke Bviabienue B3aumocbasei
Mex0y obsemamu punancupobanua HayuHvix ucciedoBanuti u paspadbomox u obsemam BBII, ceavckoxosaticmbertoeo
npousboocmba. buiiu 1cnoav3oBanst caedyiouie Memoosl: AHAAUS, CUHIME3, UHOYKYUA, 0eyKlyuA, cpaBHerue, UHOEKCHbLI,
KOppeAAyUOHHO20 aHau3a. Y cmanobBaero, umo ypobens gpunancupobarnus unHoBayuoHHou cgepvl 8 Yipaune sabasemcs
He MoAbKO Kamacmpoguuecku HU3KUM, HO U MeHbuie 3aKoHodamenvHo ymbepxoeH. Pacuemvl noxkasasu mectyio npsamyio
B3aumocBa3e mexoy unoexcamu peasvHoeo BBII u umlexcamu peaivHuix pacxo0of Ha punancupobarue HAYUHLIX
uccaedoBanuil U paspabomox Kkak 3a cuerm Bcex UCMOUHUKOB punancupobanus, mak u 3a cuem cpedcmé 0rw00xema 6
Vipaune 6 2013-2018 ee.; u omcymcmbue cbasu Mex0y 3ampamamu HA HAyuHbie UCCA00BaHUA U paspabomku u
obsemamu npousbodcmba 6 ceavckom xosanicmbe. Taxou Huskuii ypobens gpunancupobanus unHoBayuii cosoaem yeposwl
UHHOBAYUOHHOMY NOMEHYUANY HAYUOHAALHOTL SKOHOMUKU, ee aepapHoeo npousbodcméa.

KaroueBoie caoBa: unnobayuonnoe pasbumue, UHHOBAYUOHHBIL NOMeHUUAL, uUHAHCUPOBaHUe, pacxo0bl HA
HAYuHble UccAe00BanuA, crpameeuyeckoe YnpabaeHie, ceabckoe x03aicmebo.

Abstract.

Onegina V. M., Vitkovskiy Yu. P., Kravchenko Yu. M. Financial provision in the strategic management
of innovation development.

The aim of the article was to determine the correspondence of the actual level of financing of scientific and
scientific-technical research in Ukraine and its level set up by law, to identify the relationship between the amount of
funding for research and development and the volume of GDP, agricultural production. The following methods were used:
analysis, synthesis, induction, deduction, comparison, index, correlation analysis. It was revealed that the level of
financing of innovation sphere in Ukraine was catastrophically low, also less than level approved by law. The calculations
showed a close direct correlation between the indices of real GDP and the indices of real expenditures for financing
research and development both by means of all sources of funding and by the expenditures of the budget in Ukraine in
2013-2018; and the absence of a link between the financing of research and development and the volume of production in
agriculture. Such low level of financing of innovation forms threats for innovation potential of national economy, its
agrarian production.
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MULTIFUNCTIONAL MODELING REGIONAL SYSTEM OF SOLID WASTE
MANAGEMENT TO CONSIDERING SYNERIC EFFECT

Plaksienko V., Samojlik M., Pisarenko P. Multifunctional modeling regional system of solid waste
management to considering syneric effect.

The article is formulated balance scheme life cycle of solid waste of the region, that allowed to develop ecological
and economic model optimal management in the area of recourse with waste on the regional level and to determine
optimization scripts of management this area theoretically optimal values of parameters. Based on model management
area of recourse with solid domestic waste formed algorithm definition of optimal management strategies and mechanisms
for their implementation, which allows solving the problems of optimize development area of handling with solid waste
with a given set variables and parameters of system state for a particular type life cycle this area. The developed model has
a set of admissible solutions and, accordingly, offers the choice of the best of them taking into account the target functions.
The obtained results of research allowed formulating conceptual bases for ensuring ecological safety of the regions, aimed
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at increasing the efficiency of the use of the natural and economic potential of the territory, resource conservation and
resource replacement. The practical significance of the work is to optimize the strategy of ensuring environmental safety
in the region, the implementation of which will allow: to improve the resource availability and competitiveness of the
region, to obtain additional revenues from second-round resources; preserve primary resources and improve their quality;
return the contaminated land to the economic circulation of the region; reduce the risk to public health from the negative

impact of wastes; improve the socio-psychological climate in the

Key words: area of handling with solid wastes, optimization model, region, secondary resources, environmental

safety, balanced development.

Formulation of the problem. One of the
conditions for sustainable territorial
development is a socio-ecological-economic
balance in the region, which presents such a
state of regional systems that provides
economic growth, social stability and ecological
safety in the region. Violation of this balance
leads to the emergence of losses having
different characteristic features: ecological,
economic and social. An essential element of
socio-ecological-economic balance in the region
is effective functioning of solid waste (SW)
management sphere.

The problem of waste is one of the most
important ecological-economic and social
problems of regional development. One of the
main reasons for the deterioration of the quality
of the environment and the emergence of zones
of «environmental disaster» is that huge
amounts of substances extracted from the earth,
converted into new compounds and scattered in
the environment, without taking into account
the fact that «everything is doing somewhere».
As a result, large quantities of substances often
accumulate in those places where, by nature,
they should not be. The biosphere operates on
the Dbasis of closed ecological cycles of
substances and energy, and the production of
wastes is an exceptional feature of civilization.

One of the problems of modern science,
which in the future leads to environmental
problems of society, is that understanding of the
processes occurring in the ecosphere is very
difficult for modern specialists, because as a
result of many years of differentiation of
knowledge, it became a habit to consider
individual, isolated events, each of which has
some reason. In this aspect, the issue of forming
innovative approaches to the solid waste
management system, definition of optimization
models and mechanisms for maintaining the
adoption of managerial decisions based on the
methodology of system analysis, taking into
account the environmental, technological and
socio-economic conditions and the synergistic
effect of the functioning of such a system at the
regional level.

Analysis of recent research and
publications. Among the studies devoted to
various aspects of improving the management

of waste management and attracting them into
economic circulation, it is necessary to
distinguish works (N. Reymers (1990) [1];
R. Amos, D. Blowes, B. Bailey, D.Sego,
L.Smith, A. Ritchie (2015) [2]; J. Powell,
T. Townsend, J.Zimmerman (2016) [3];
N. Gupta, K. Yadav, V. Kumar (2015) [4];
C.Singh, A. Kumar, S. Roy (2017) [5];
M. Dmitrienko, J. Legros, P. Strizhak (2018) [6];
H. I, N. Gui, H. Jee (2018) [7]; Y. Yunjiang,
Y. Ziling, S. Peng, L. Bigui, G. Shu (2018) [8];
V. Vagin (2004) [9]; B. Burkinskiy, V. Stepanov,
S. Kharichkov (2005) [10]; G. Rudko (2009) [11]
and others). But the issue of improving the
system of regional management area handling
of SW on the basis of optimization modeling of
this area is not sufficiently worked out. Noting
a large number of approaches and applied
research to reveal specific issues in the area of
handling SW, it should be noted that
multivariate analysis of the handling SW
system and the development on this basis of
optimizing economic and ecological models of
management, decision-making algorithms in
this area are still up to date for scientific
research.

The purpose of the article is to develop
and scientifically substantiate optimization
model of the solid waste management system in
the region, on the basis of which to formulate an
algorithm for making decisions in the field
handling of solid waste to increase the resource
supply of the region and to determine priority
tasks of management in this area.

Main results of the study. The
technological system of handling with SW is a
complex interconnected network of sources of
waste generation, technological operations at
each stage of the life cycle and objects of
treatment, taking into account their mutual
location in a certain territory, the presence of
transport connections and directions of
movement of waste streams. The main elements
of the technology of handling with SW
correspond to the main stages of the SW life
cycle: education; collection, accumulation and
temporary storage (formation of one or several
wastes streams with certain characteristics);
transportation (movement of wastes streams);
utilization or disposal of waste (change of flows
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and the final disposal of waste). In this case, the
functional-substantive model of solid waste
management, taking into account the above
methodological approaches, should be oriented
to maximally take into account the principles of
integrated waste management and include
balance schemes of the life cycle of raw
materials and energy in a closed loop using the
material and energy resources of the region. In

this case, the theoretical model construction of
functional-subject interconnections and
interdependencies between the main parts of
the solid waste management system is based on
two mutually complementary processes:
1) optimal use of primary raw materials and
minimization of waste generation; 2) maximum
return of material and energy secondary
resources in economic circulation (fig. 1).
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Fig. 1. The balance scheme of the life cycle of prlmary and secondary resources of the region
(author’s elaboration)

"""" > primary resources; —sofkd waste; — seconed¢ resources;
- - - ® replacement and saving of material and energy resources;

=::3 pollution of the environment.

Author’s elaboration

In the figure 1 accepted such notation:

X ={xv, X%, X7 X? X% xM X7, x*} - the set of all
variables of the state area of handling wastes in
the region: formation, collection, unauthorized
removal, sorting and processing, sorting and

composting, sorting and burning, removal on
landfills, recyclable materials in the region;

Xp oo X3 oxf, xE X oxy xf x§ - the
total amount of waste, generated in the region;
collected at all points of collection; illegally
housed in unauthorized dumps; sorted and
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processed at waste processing factories,
composting factories, combustion factories;
sorted and removed at the landfills and
authorized wastes landfills in the region; the
total amount of recycled material collected in
the region.

Sources of wastes formation are
conventionally divided into objects of housing
stock (g~ 2, ), enterprises, organizations and

institutions (g=# y7,), as well as objects of public
use and street litter (gnc y ). The wastes is

then collected unitary (pz* x3%) or selectively
(z%,x%)- In this case, the separate collection
may be the same in the region (two-, triplex, etc

néu1

3, .
YL XY+ -+ Xhan X3, or different.

Su
( ?U:]_XSU =
In addition, some of the secondary resources of
the population can be taken to the points of

reception of recycled materials (g7 x2). Some
of the wastes is removed to unauthorized
dumps ($2, x¥). Then the equation of balance
for the s source has the form
XY = X2+ XV 4+ XVH (1)
where x¥2 - the total mass of selected
resource-based components of waste at the
points of collection or in the corresponding

containers;
X7 - total mass of collected waste;
X7 x7# - total unauthorized waste.

There are two possible options for using
the owner of the recovered resources. The first
one - the owner of the secondary resources puts
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streams from i item collection on a j factory
from processing, composting, combustion, «

landfill, [ item recycling of secondary materials.

37
Xlk 7

3 _n 3IM _ yMB MII
X =L Xy =X+ X

O _ 30 PITT MIIN KT HIT
VRS GEED RS Gl D b

them on the points of collection, and the income
received is his property. The other - is to send
resources to specialized points of collection
(separate collection), and revenue from their
implementation is obtained by an organization
that collects them on behalf of the region. As a
stimulus the region can reduce the amount of
payments for the acceptance of sorted wastes, to
carry out campaign work. Then, accordingly,
the extracted resources are separated by the
owner in so way:
XY — .0, B2 B, XY = o, X3Z, )

where XVBI, - number of second-rate
resources, of p from s sources, which is sent to
all points of collection of recycle; &, - coefficient
of sorting waste, ﬁé’s— coefficient withdrawal p

type recycled materials from waste that can be
sorted, in s owner of waste; B, - potential

average content of p type secondary resources
in waste of region; afp— coefficient of division of

secondary resources of p type of s owner who
are transferred to the points of the general fee
and points of reception of recycled materials;
X2® - quantity of selected secondary materials s

owner of p type.

Waste from i item of the collection is
distributed to the n, factories and nj; landfills,
then the balance equation for the i point of the
waste collection has the form

1Xgl'l + thgl XE:J_B — XESP +X53M + X?K +

©)

Balance equation for j factory sorting and
recycling waste (4); burning waste (5); their
composting (6); waste disposal at landfills and
landfills (7) can submit so:
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where g7z vz~ the flow of recycled
P

materials for processing by the owner or for
processing to another owner;

x?7 _flow of waste residues from the j
transformation plant to remove (compaction
XFT solids and Xjf"f?Pliquid);

B,;" - coefficient withdrawal of p type
secondary resources on j waste recycling
factory;

B, — average content of p type secondary
resources in the region;

Xf—‘“’, ){;ﬂ?, Xj‘ﬂ? - flow of waste from all

collection points on j factory from burning, waste
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1. Functional-substantive model of regional reproduction of the natural resource base, which is
based on the compilation of balance schemes of the life cycle of raw materials and energy in the
closed cycle of the use of material and energy resources of the region and their economic and
mathematical description, includes material and energy flows at the stages of production,
consumption, handling potential and non-potential secondary resources, waste assimilation of
the environment

3. Calculation of financial and
economic indicators for the
stages of the life cycle of raw
materials taking into account
socio-economic and ecological
regional peculiarities

2. Limitations in the control system of the SW:

- not a limited system of management of the SW;

- economically limited system of management of the SW;

- transport limitations of the control system of the SW; J\
- technical limitations of the control system of the SW; ‘/
- recycle limitation of the control system of the SW;

- mixed limitations of the control system of the SW.

— L L

4. Imitation model management SW: X=0@(XY), provided - X<Xm, Y<Ym,
where X=X U X3U... U XPBU ... UX1 - set of variables of the state of the management system of
SW,; ¥ = {"‘s: Bys s T I']- - a set of parameters of the state of this system in the region;

Xm, Ym — the set of constraints on variables and the state of the system in the region;
@ - a linear function that connects the values of the state variables among themselves for the

given parameters of the state of the system
5. Target functions

6. Criteria of efficiency for subjects management of SW
F(X) = {F1(X),F,(X), ., F5(X)]

J\
_|/

— L

7. Optimization types of SW management scenarios in the region

(power, population, business)

Under the condition

Deterministic task of Determining the optimal

Economically optimal

complete of the existing systen solutions for changing ~values of a part of the
optimization it is necessary to find the technological variables and part of the
(creation of system)  X=X2opt, Y=Y2const parameters of the state parameters
) E— ¢)(X1 YL,) system
P | Kore = OopeKeomse) e, = 0K 130 {X yha)
Dooext [ W pe e RER R
=Y. s¥™ 0<}o,, Si' Ui?ogpgsfr’mg X=X, uXY=VY,UV,

I R I R

9. Solution of
optimization problems on
the condition of profit
maximization by various
subjects management
with solid wastestaking
into account regional
peculiarities

8. Optimize control of SW
.
Gij (x,Y) = N|'E?:1(%' -

gi] (X Y:] mln( 1_;: )
J max(KU, ) min (K;;; W;;)

{ 0,ifj — the crlter'u:m tends to the minimum
=

14,j=16

i=14,)= T )
)

o) =

1,if j — the criterion tends to the maximum,

Fig. 2. Optimization model for solid waste management in the region
Author’s elaboration

In this case, the only integral criterion in
the process of solving the optimization
problems management of SW can be used the
sum of squares of deviations of normalized
target functions (Fj, j_ ) from their maximum

and minimum values (Kj and Wy - best and

worst meanings j criterion in
optimization of the system of SW ion handling).

In order to reveal the general dependencies
of the solutions of the SW control problems,
analytical ~ solutions  of  one-dimensional
deterministic optimal control problems are
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formed, based on the replacement of the linearly-
perturbing dependence of the integral flow SW,
which passes through waste collection points,
waste treatment factories and polygons to a

nonlinear continuous function. These
dependencies allow to calculate the optimization
characteristics of solid waste management for
different subjects management of SW (fig. 3).

Scheme 4

Sources
the formation of SW Items
collection SW _
O Scheme 1 -7
Scheme 2 N pN
Scheme 3

Points on
the tent of

\‘\ Non-sanction
f I%ndfllls SW

- o
-

-

1. System of equations of balance of material ﬂows for the calculation scheme

e P
2. Total flow of recycled materials for processing SW
Apy X7
f=fa+X(A-p) = . 61 € Sy 1)
[36111"'{}“10) '|n

2

3. Total flow of SW to landfills and authorized landfills
X =54 fr + (1 - ujx;ﬁ — B:"B) =

= (%

= (1 - B%By) : - r+ (1 — WX (1 -8By
[A!”+{X!]“]r [1," + (XcH)n]n
4. Total stream of SW on unauthorized landfills searuwa
XH =J§'£LH -I—};"HH _I_XEI-[ -I—XE:H _I_}:I'[I-[ _I_X!}-tl-[ =

— £ )b 20 4 (X8 — £ 4 (Al

— Fa 4+ 028 40X — £

A xR

XB = XEB +XC:B +XHE =ﬁ3ﬁ (1

[, 1+,35}1]~1

5. Total flow of recyclable materials to integrated reception points

1) + e, B, BoXS + (1— B, °BoX3

Fig. 3. Calculated balance scheme of integrated flows potentially and non-captively recuclable in
the region (author’s elaboration)

Author’s elaboration

On the flgure 3 the followmg notation has
been adopted: XD, X2, X3, X2 integral streams of
potential and non-potential secondary resources
at the input of each of the solid waste disposal
schemes;Po - " 658 average weighted
coefficients of the content of secondary
resources in solid waste (Po), their removal on
reception point, owners of SW (‘]""30 XE )in
accordance; X X“"X™_ integral streams of

secondary resources entering the integrated
reception points of secondary resources; #- the
coefficient of unconsciousness of «<SW owners»,
which determines the fraction of waste that the
owner will send for unauthorized removal in
order to obtain = «imaginary»  profit;
X03HX04H,X01H,X02H,X3H,XHH_ IOSSGS Of recycled
materials, which are caused by objective and
subjective factors of the treatment with SW
system in the region.
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In practical we can use presented model
and it can be represented such on the example
of the Poltava region. In the Poltava oblast
annually, about 480 thousand tons (1.6 million
m3) of solid domestic wastes are produced,
which are removed on 377 authorized landfills
and landfills of SW and 4.5 million tons of
industrial wastes (of which 200 thousand tons
are hazardous wastes) [14]. Average level of

using waste as secondary resources in industry
is about one third (about 30%), and domestic
wastes - about 8% of the total mass [15].

Considering regional features of Poltava
region, we can distinguish the following target
functions of optimization management of SW:

1) ecological risk to the health of the
population from the sphere of SW treatment:

. . B
V=3 V_Y, R, = ( N_ 1 —exp {111(0.84) [m;KJ }) =
(T’E?=1[Ej:-=15_;' Xi=g (= VM e 7)) - Ciai] +@Xio,ab(l—E—pW)-C, +(BP+

PP) — min

Where Y, - economical loss for pollution
environment from dealing with SW, UAH ; R,-
the health of the population from the sphere of
treatment SW; C - the average concentration of
substance entering the human body during life;
K. - coefficient of dangers which is determined
dependent from the class danger of substance; b
- coefficient of inefficiency; y,¢ - constants
whose numerical value is established taking
into account inflation; 0; - coefficient the relative
danger of atmospheric air pollution over areas
of different types of j; Vi~ theoretical potential
for the formation of methane from the organic
component of SW, m3/year; My - mass an
organic component in the total waste, t/t; h -
the constant of the formation of methane from

T
D =E§-—=o[('9:+'ur_ Z !

f=l (1+I)[

where U - profit from the processing of
resource cost fractions, UAH; 0 - payment for
acceptance of wastes; i - discount rate; t -
periods of functioning of area treatment with
SW, year; A- money for recycling minus profit
from sales resource cost fractions, UAH / t; B -
money for collection and transportation of SW,
UAH / t; C - money for burial of SW, UAH / t;
X - - mass of SW, that come in for recycling, t; Y
- mass of SW, which is transported to the
landfill, t; Z - general amount solid waste,
removable, and the remainder from processing,
t; E, F- costs for opening factory (station),
landfill which reworking waste, UAH; Hs - how
much costs lands that coming out from
agricultural turn around as a result of pollution,
UAH;

3) energy intensity of area handling with
SW [16].

At this accepted
recirculation character.

Results of integrated modeling for five
modernization scenarios of a systems with
handling with solid wastes for the search task

limitation have

)
organic waste; t - time from the moment of
opening of the polygon, years; C - is a mass
destiny and harmful substances in the total
volume of biogas (filtrate); a;- indicator relative
aggressiveness i harmful substance; b; - an
indicator of the relative ecological hazard of
dumping of harmful substances in the reservoir;
| - total volume of water inflow, m? / year; E -
volume of evaporation and transpiration of
water, m3/year; y- absorbing ability waste; BP-
shortfall profit of the region from extraction
lands under objects handling of solid waste
from economic circulation, UAH; PP - losses
from land pollution, UAH;

2) maximizing profits with minimal
investment in the area of handling solid waste:

(‘{: 'X:+B: "YI:+C|: -Z[ _'-‘E|:_'_‘?_T:jJ - Hsr) - max’ (10)

X=x3

conses Where Y=p2 , (the set of criteria
reaches extreme values) on fig. 4.

Notes: * The first scheme. The current
situation persists.

The second scheme. In place of existing
landfills, regional landfills are introduced
(seven landfills to ensure the complete removal
of the TV, taking into account the maximum
logistics of transport, two of which serve the
city of Poltava and Kremenchug with a capacity
of 200 thousand tons, and five with a capacity of
50 thousand tons.

The third scheme. Construction of four
garbage processing plants (total capacity 1.2
million m3). The balance is exported to TV
landfills (in addition - seven landfills with a
capacity of 50 thousand tons.) The fourth scheme.
Construction of two waste incinerators (Poltava,
Kremenchug), additional seven landfills with a
capacity of 50 thousand tons.

The fifth scheme. Construction of two
plants for biocompoundation, in addition to
seven landfills with a capacity of 50 thousand
tons (tab. 1).
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Fig. 4. Optimization of generalizing criteria of various technological solutions
for management of solid wastes on the example of the Poltava region,
where: econ. - economic; invir. - ecological, 1-5 - waste management schemes.

Author’s elaboration

Conclusions. Based on the developed
balance schematics of life cycle of solid waste in
the region- is scientifically grounded an
optimization model for management of wastes
management. Since the set X is wider than the
set of connections in the functional @, that this
model has set of permissible solutions and
accordingly offers the choice of the best of them,
taking into account the target functions. Thus,
the developed model allows solving the
problems of optimization of the development
area of solid waste management with a given
set of variables parameters for a specific type of

waste life cycle. The expected results of
implementing optimization strategies are a
comprehensive solution to the economic, social
and environmental challenges of the region,
ensuring economical using of primary raw
materials, and fuel-energy resources of the
regions of Ukraine.

This optimization of general criterias of
solid waste management on the example of the
Poltava region made it possible to conclude that
from the economic, ecological and technological
point of view the most effective solution is the
third, is construction (to build) four factories for
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reworking waste (total capacity 1.2 million m3)
and 7 landfills with a capacity of 50 thousand

but annually economic effect is 9,88 million
UAH.

tons, which is provided minimal economic risk,
Table 1
Comparison of the current situation with possible scenarios for the technological re-
equipment of SW coverage in the Poltava region

Atmospheric pollution Pollution of the water Soil contamination Total contamination
environment

Scheme £S5, 535 SE.| 53%: ST EEEs |8 .| 33

R S SSS2| ¥ S SES52 | 8 |Se5|EES8| 8 SS38

% O |SPS|SELE| ® |SPS|SELE | R |SES|SELE| 565 | 280

S = Sew s S S SRS S S SEw s | S8 StE s
H = (ST R = [SER N H S (SN H < S v

= S8} = SN} = SN] = S8}
1 scheme 019 | 14,62 2,75 03 9,26 2,79 0,26 | 15,20 4,02 39,07 9,58
2 scheme 0,04 0,04 0,0 0,276 0,08 0,02 026 | 2,65 0,69 2,79 0,71
3 scheme 0,02 0,04 0,0 0,02 | 0,048 0,01 002 ] 0% 0,01 1,03 0,02
4 scheme 0,46 6,60 3,69 057 | 0,93 0,53 059 ] 3388 2,21 11,42 6,52
5 scheme | 0,00 0,01 0,0 0,02 | 0,03 0,01 002] 091 0,01 0,95 0,02
Author’s elaboration
Most dangerous for health of the | variables and parameters of system state for a

population, as well as the most expensive is the
construction of factories where waste will be
burning. Situation on nowadays, although
characterized by the lowest cost, is
unacceptable, since it is characterized by the
greatest environmental risks ( 9.58 million uan).

Based on model management area of
recourse with solid domestic waste formed
algorithm definition of optimal management
strategies ~and  mechanisms for  their
implementation, which allows solving the
problems of optimize development area of
handling with solid waste with a given set

particular type life cycle this area. The
developed model has a set of admissible
solutions and, accordingly, offers the choice of
the best of them taking into account the target
functions. The practical application of this
model is proved on the example of the Poltava
region on the basis of optimization of three
target functions: the ecological risk to the health
of the population from the area of handling
with solid waste; maximizing profits with
minimal investment in this area; energy
intensity of the waste management system.
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AnHomayus.

Iraxcienko B. 51,  Camoiiaik M. C.,  ITucapenxo Il. B. Myavmudpynkyionassne  MooeatoBanus
pezionaavnoi cucmemu ynpabainna mbepoumu Bioxodamu 3 ypaxyBanuam cunepeiunoeo egpexmy.

V cmammi cgpopmyavobaro barancoby cxemy sxummeBoeo yuxay mbepoux 6ioxodib peeiony, wjo 003604110
po3podUmu exoA020-eKOHOMIUHY M0OeAb ONTHUMAALHO20 YNpabAinHs cpeporo noBodxenHa 3 6i0xo0amu HA pe2ioHAABHOMY
pibHi ma BusHauumMU oNMUMI3AYitiHI cyeHapii ynpabainma 0aHow cheporo Npu MeopernuyHo ONMUMAABHUX 3HAUEHHAX
napamempib. Ha ocnobi modeai ynpabainus cpeporo nobodxenna 3 mbepoumu Gioxodamu cgopmobaro areopumm
BusHaAueHHA ONMUMAALHUX YHpaBAiHCLKUX cmpameeill | Mexanismi6 ix peaqisayii, axuil 0osboase Bupiwybamu
nocmabaeni 3adaui onmumisayii posumxy cpepu noBooxkeHHA 3 Gidxo0amu npu 3a0aHIl MHOKUHI SMIHHUX i
napamempib cmany cucmemu 041 KOHKpemHoeo muny xummeBoeo yurxay oanoi cgpepu. Obepynmobaro npaxmuure
Gurxopucmanua Oanoi modeai na npuiaadi IloamaBevkoi obaacmi Ha ocHOBI onmumisayii Mpvox YiAvoBux GyHKYi:
exoA02iuHUT pusux 300poB’1o HacesenHAbio cipepu nobodxenna 3 TB; makcumamizayio npubymxy npu MIiHIMAALHUX
Braadennsx y oany cpepy; enepeoeMHocmi cucmemuy noBodxcerts 3 610x00amu.

KatouoBi caoba: cpepa noBooxenna 3 mbepoumu 6Gidxodamu, onmumisayiina Mmodeav, peeioH, 6mopunui
pecypcu, exoao0eiuna besnexa, cmaisuil po3Bumox.

Abstract.

Haaxcuenxo B. A1., Camoiiaux M. C., Ilucapenxo I1. B. Myavmugynxyuonasvrnoe modeaupoBanus
pecuonaIbHoil cucmemsl ynpabaenua mbeposviMu omxo0amu ¢ Yyuemom cuHepzemuyecko20 3 pexma

B cmamuve cgpopmyaupobaro barancoByio cxemy xKusHeHH020 YukAa mbepobix 0mxo008 peeuona, umo no3BoAui0
paspabomams 3K01020-3KOHOMUHECKYI0 MOOeAb ONMUMALLHO20 Ynpabienus cgepoil odpaujeHus c omxo0amu Ha
pecuoHAAbHOM YpoBHe U onpedeiuns ONMUMUAYUOHHbE CUeHapUl YnpabieHus 0AHHOU chepoil npu meopemuvecku
ONMUMAALHBIX 3HAYeHUAX napamenpob. Ha ocroBe modeau ynpabaenus cepepori obpaujenus ¢ mbepobimu omxo0amu
cgpopmupobar areopumm onpedeeHus ONMUMAAGHBIX YNpaBieHueckux cmpameeuil 1 MexXaHusmol ux peasusayuu,
Komopuwitl nosBossem pewiams nocmabienHvie 3a0auL ONMUMU3AYUY pasbumus cepsl obpaujenus ¢ omxo0amu npu
300AHHOM MHOXKeCTBe nepeMeHHbX 1 napamempold coCmosHUs Cucmemvl 044 KOHKPENHO20 MUna XusHeHHo20 Uukia
Oannoil cepepwl. ObocHobanmo npakmuueckoe ucnoavobanue 0annot modeiu Ha npumepe Ioamabekoi obracmu Ha
0CHOBe onmuMuU3aYUL mpex yeebvix yHkyuil: 3K0A0euteckutl puck 300poburo Hacesenus om cepst 0dpaujerus c TB;
MAKCUMUSAUUY NPUDbLLAU NPU MUHUMAAGHBIX BA0KeHUAX 6 0aHHYIO chepy; IHEPe0eMKOCTU CUCTEeMbL 00pauenus ¢
omxo0amu.

Katouebvie cao8a: cchepa obpawenus ¢ mbepOvimu 0mxo0ami, ONMUMUIAYUOHHAA MOOeAb, Pe2UOH, BImoputtivle
pecypcel, ako02uteckas besonacHocms, ycmonuuuboe pasbumue.
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OCOBJIMBOCTI 3MICTOBHOTI'O HAITOBHEHH KATETOPII «<MAPKETVHI»

JIunoBuii 1. B. OcobauBocmi 3micmoB1ozo HanoBHenHA Kamezopii «MapKemute».
B cmammi npoanasizoBano 3 mouxu 30py icmopuunoeo posbumxy 3smicmobHe opmybanna  kameeopii
«MapKemuHe», posKpumo icHytoui ocobaubocmi opmybanna ma npobadxenua mapkemuneoboi OisivHocmi uepes
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