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The problem of waste management is extremely topical for the regions of Ukraine. Landfills
occupy valuable agricultural land resources. Unauthorized landfills cause special danger. At the
same time, the issues of reducing contaminated lands area, their restoration and return to
agricultural production are relevant for scientific research. The aim of our study was to argument
scientifically the optimization model in municipal solid waste management sphere in the region aimed
at balancing two economic and environmental criteria: economic damage for the environmental
pollution and total expenses for the functioning of MSW handling sphere. The directions have also
been determined for handling municipal solid waste in the context of realization of social, economic
and environmental strategies and recommendations regarding the improvement of financial and
economic support have been given. On the basis of the proposed model the optimal ratio of ecological
and economic criteria for the development of waste management in Poltava region has been
determined. It has been substantiated that the development of MSW management sphere should be
aimed at resolving the priority issues of: providing environmentally safe MSW management at
maximizing recycling and market development of recyclable materials, minimizing waste formation.
Solving these problems in the region should be performed in accordance with the main directions that
are proposed to be carried out in three phases. The model will create the basis for determining
strategic development directions in the given sphere within the implementation of social, economic
and ecological strategy of the regional development. The conducted research is the basis for
developing scientific principles and practical recommendations for the formation of a system for the
restoration of contaminated areas and their return to agricultural production in Ukraine.

Key words: municipal solid wastes, sphere of waste management, region, strategy of development,
financial and economic support, balanced development.
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KOHUENTYAJIBHI HAITPAMM PEI'TOHAJIBHOT'O YIIPABJIIHHA C®EPOIO
HOBO/KEHHA 3 TBEPAUMU ITIOBYTOBUMMH BI/IXOJAMHU

I1. B. Hucapenxo, M. C. Camoiinik, O. IO. /luuenxo, I0. A. llvosa, A. B. Iloonccnuit, /[. M. Tpemaxosa
[lonTaBchkuii nepxaBHUM arpapHuil yHiBepcuteT, M. [lonTaBa, Ykpaina

Heobxionum enemenmom coyianbHo-eK01020-eKOHOMIYHOI piBHO8a2U pe2ioHy € ehekmusHe (YHKYiOHY-
6aHHA cepu nogoodicenHs 3 meepoumu nooymoeumu eioxooamu (TIIB). [lpobrema noeoooxcenns 3
meepouMu nobymosumu 8i0X00amMu € HAO36UUAUHO AKMYANIbHOW 05 pe2ionis Ykpainu. 3eanuwa 8i0xodie
3aUMAOMsb YiHHI 8 CLIbCbKO2OCNOOAPCLKOMY 3HAYeHHI 3emenbHi pecypcu. Ocobnugy Hebe3neky cmeopowms
36anUWA MBEPOUX NOOYMOBUX 8I0X00I8, SIKI 3aOPYOHIOIOMb 3eMli CITbCLKO20CNO0APCHKO20 NPUSHAYEHHS A
Ccmeopioomy 30UmKY O0GKILII0 Ma CIIbCbKOMY 2ocnodapcmsy. Boowouac numanns cxopouenus niowy
3a0pyOHeHUX 3eMellb, YIMBOPEHHS AKUX 00YMOBIeHe 36ANUWAMU 8i0X00I8, IXHE 8IOHOBIEHHSA | NOBEPHEHHS 00
20Cn00apcvko2o  00iey  3aMUMAIOMbCA  AKMYATbHUMU Ol HAYK0B8020 nowlyky. Tomy memorw Hawiux
00CHI0JCEHb CMAN0 PO3POOUMU ONMUMIZAYTUHY MOOelb PO36UmKYy cepu nosooxcenus 3 TIIB, cnpamosany
Ha 30a1aHCYBaHHSI 080X B3AEMONPOMUNIEHCHUX KpUumepiie: eKOHOMIUHO20 30UumKy 3a YMOBU 3A0pYOHEHHs.
HABKONUUHB020 NPUPOOHO20 Cepedosulyd ma 3a2dIbHUX 8UMpam Ha (OYHKYIOHY8anHA chepu NOBOONCEHHS 3
TIIB, a makoac cmeoproe OCHOBU O GUSHAUEHHS CIPAMESIYHUX HANPAMIE PO3GUMKY YI€io chepoio 6
Koumexkcmi peanizayii coyianbHo-eKOHOMIYHOI ma eKOoN02IuHoI cmpamezii pe2ionanvHo2o po3sumky. Ha
OCHOBI 3aNpPONOHOBAHOI MOOENi BU3HAYEHO ONMUMATIbHE CHIBBIOHOUIEHHS eKONO2IYHUX MA eKOHOMIUYHUX
Kpumepiie po3eumky cgepu noeooxcenns 3 TIIB ona Ilonmaecvkoi obnacmi. Busnaueni cmpameeiymi
Hanpsamu po3eumxy cgepu NnoeoOdCeHHs 3 MEepouMu nOOYmosuMyu 8i0Xo0amu @ KOHMeKCmi peanizayii
COYIaNbHO-eKOHOMIYHOI ma eKono2iuHoi cmpamezii ma HaoaHi pekomeHOayii wooo YOOCKOHANeHHs i
@inancoso-exonomiunozo 3abesneyenns. OOTpYHMOBaHO, WO po36UMoK cgepu nogodxcenns 3 TIIB mae
Oymu Hanpasienum Ha po3eﬁ3aHHﬂ npiopumemnux nUManb wooo: 3a0e3neueHHss eKoI02IUHO 6e3neuno2o
nosooxcenns 3 TIIB, makcumanvroi ymunizayii 6ioxo0ié ma po3eumKy PUHKy 6MOPUHHOI CUPOBUHU, MIHIMI-
3ayii ymeopents 6i0x00i6. 3anpononHosani emanu p036;§3aHHﬂ Yux 3a0ay Ha pecionanvHoMy pieni. Obepyh-
MOBAHO GUOID ONMUMATLHUX MEXHONO02IYHUX pIlEeHb HA MICYegoM)y DIBHI, GU3HAUEHO ANbMePHAMUBHI
cyenapii. Omoice, npoedeHi OOCHIONCEHHS € OCHOB0I0 O/ PO3POOKU HAYKOGUX 3ACA0 MA NPAKMUUHUX
pexomenoayiil wodo Gopmyeanns cmapezii nosodicenns 3 TIIB 0na pezionanvnoeo ma micyesoeo pieHs.
3okpema yi po3pobxu maioms cmamu 0CHOB0I0 NOOATLULUX OOCTIONHCEHb CUCTNEMU GIOHOGNEHHSL INEXHO2EHHO
3a6pyoHeHux mepumopii ma no8epHenHs ix 00 20Cno0apcbKo2o 0bicy peioHie Ykpainu.

Knrouoei cnosa: meepoi nobymosi 6i0xodu, cpepa nooodicenHs 3 6i0X00amu, pelioH, cmpameis
PO3BUMKY, (DIHAHCOB0-eKOHOMIUHE 3abe3neuents, 30aNaHCo8AHULL PO3BUMNOK.

Introduction

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

The problem of achieving sustainable development in the region expands the sphere of human impact on
the environment and intensifies the use of natural resource base, which inevitably brings the problem of
rational using secondary resources to the fore. The region becomes a self-active economic agent, an active
subject of competitive relations in the national and global economy. In a deeper sense, as V. I. Vernadsky
noted in his studies, the solution of this problem requires creation of a new international order aimed at
ensuring coordinated actions of the entire world community to avert environmental disaster, that is the
transition to the noosphere development as intelligently managed co-development of human being, the
society and nature, in which the satisfaction of vital needs of the population is made without prejudice for
nature and future generations [1].

Today MSW management sphere in the region does not have systemic features, most likely it is a set of
related but non-effective elements. Exactly under these conditions, the task of transformation of “a set of
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elements” into the system becomes important through the development of MSW management system,
covering all aspects of solid waste management: social, economic, technological, environmental and legal
and their optimization. In this regard, the region can and should become the backbone “vehicle” of the state
policy in this area and provide a purposeful wide range decision of the problems related to waste handling.

It should be mentioned that effective waste management problem has been solved to some extent in
developed countries, in the first place in Europe. Though for example, “garbage crisis” of 2007-2008 in
Naples showed that Western experts having great experience and scientific knowledge in the field of solid
waste management cannot assert that the problem is completely solved [2]. As for Ukraine, primarily the
sphere of waste management is in the state that has been inherited from the planned economy of the former
Soviet Union. In recent years, a large number of works devoted to this problem has appeared in Ukraine,
including the works by A.I. Bondar [3], V.Ye.Baranovsky, V.L.Piliushenko [4], O.V.Moroz,
A. O. Sventykh [5], V.S. Mishchenko, G.P.Vyhovsky [6], V.V.Vambol [7], T.B.Hordovska [8],
I. S. Yeremeev, S. V. Marchuk [9], C. Singh [10], H. II, N. Gui, H. Jee [11], Y. Yunjiang [12], and others.
However, despite the significant scientific principles established by these and other scholars, their attention
is focused mainly on the technical and technological aspects of the problem. At the same time, there is lack
of scientifically based methods and mechanisms of effective management in this field. Poorly substantiated
here is also economic leverage. Besides, the issues focused on getting the desired effect from the use of the
potential waste management sphere, as a part of the total potential of the region’s economy and as a result of
common actions of the participants of the wastes management sphere, have not yet received proper
consideration up till now. That is, there is a need for comprehensive theoretical elaboration and practical
improvement of MSW managing based on the parameters and the criteria of the region sustainable
development in terms of spreading globalization.

The purpose of the research is to work out the optimization model of waste solid management aimed at
balancing the two mutually contradictory criteria: economic damage for environmental pollution and total
expenses for the functioning of MSW handling sphere. The model will create the basis for determining
strategic development directions in the given sphere within the implementation of social, economic and
ecological strategy of the regional development.

Materials and methods

The object of research is the field of solid waste management in the region. The theoretical and
methodological basis of the study are the results of basic and applied research in the area of environmental
security and regionalism, the provisions of the concept of sustainable development, scientific developments
of Ukrainian and foreign scientists on the management of solid waste management. General scientific
ecological and economic methods, in particular, became the methodological basis of the research
monographic, comparative analysis, abstract-logical method, cartographic, and others [13-14].

Results and discussions

In Poltava region, the tendency of increasing MSW formation since 2000 has been observed, its
composition, physical and chemical characteristics being diversified.

The annual MSW formation per capita has also increased (from 0.28 ton per person a year in 2005 to
0.56 ton per person a year in 2020). This is a common trend in Ukraine. Thus, the volume of the formed
MSW in 2005 was 0.99 million m?, in 2015 it was 1.1 million m?, in 2020 it made 1.8 million m* (1.6 times
more than in 2005). A considerable part of MSW (34.11 %) is formed in Poltava and Kremenchuk. The
coverage of the Poltava region population by collecting and removing waste services is 60 % on the average,
for urban population it is 90 % and for rural —25 % [15].

Comparing with 2005 the content of polymer waste, glass, paper and cardboard waste in MSW has
considerably increased. The reason for this is, in the first place, the increase in packing material and its
diversity. At the same time, the volume of utilization of MSW valuable fractions does not exceed 5 % on the
average. So, in 2020, the amount of collected waste paper was 9697.97 m?, of polymers — 8829.03 m?, and
glass — 2734.15 m? [15]. In fact, the collection of resource valuable fractions in the area of MSW collection
is currently done in Myrhorod, the system is implemented in Kremenchuk, Khorol, Lubny, Poltava.
Therefore, most of the resource valuable materials that make MSW are transported to the landfills and dumps
and are sorted partially into separate groups. The amount of resource valuable components is not controlled.
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Sorting out waste is not centralized and is done by hand with the assistance of other physical persons —
enterpreneurs on a contractual basis. An important problem in this sphere is the off-gauge waste that cause
the formation of unauthorized dumps [16].

Handling the collected MSW in Poltava region includes mainly the disposal method now. According to
the State Administration of Environmental Protection of 1.01.2020, in Poltava region there were 566
authorized landfills and MSW dumps with a total area of 460.2 hectars, of which 131 have been certified and
calculated. Today about 60 % of landfills do not meet the standards of environmental safety and more than
18.5 % are overloaded. The area of illegal dumps has also increased significantly. In 2005 the dumps were
found with the total area of 18 hectars, in 2010 — 298 landfills with the area of 13.7 hectars, in 2019 — 411
dumps with the area of 60.2 hectars [17].

The carried out research in MSW handling sphere allows to single out the major problems in the field of
waste handling in Poltava region. They are: particular constant increase in waste formation in the region, low
utilization level of MSW landfills and the lack of correspondence of the majority of them to environmental
health and safety standards, situations regarding waste handling in disorganized storage space is far from
being satisfactory. On the whole, the situation in Poltava region in waste handling sphere is complex, it
results in the loss of great amount of secondary materials and the shortfall of revenue from their utilization,
the need for a permanent allocation of considerable amount of financial resources for building new waste
grounds. The maintenance of the existing landfills and dumps in most cases create ecologically hazardous
conditions in the areas of landfill.

The studies of current tendencies and the problems of solid waste handling in Poltava region testify to the
necessity of working out the strategy of waste handling development sphere taking into account the interests
of all stakeholders of this process [18-20]. Accordingly, the optimization model of waste solid handling
development has been offered, it is aimed at balancing the two opposite criteria: economic damage from
environmental pollution (D) and the total operation cost of the sphere (V):

] 1

V=S ——-(4-X.+B,-I,+C,-Z+E +EF) |
o (1+9)
T M N i . o N i .

D= (Y ER} - H o )+ (@ ER] -H o - X, + (Y EL, H 4y )+ (@Y EL -H o, )-T)),
ral el t1al el fiml

where i — the discount rate;

t — functioning periods of MSW handling sphere per year;

A — processing costs, excluding profit from the sale of resource fractions (hryvnias/ton);

B — the cost of collecting and transportation of MSW (hryvnias/ton);

C —the disposal cost of MSW burial (hryvnias/ton);

X —MSW mass that goes to recycling (ton);

Y — MSW mass that is transported to the landfill (ton);

Z — total MSW amount that is removed, and the residue from recycling (ton);

E, F — the cost of putting the processing plant (station), waste ground into operation (hryvnias);

ER", ER" — the emission of pollutant substances into water or the atmosphere in compliance with
“recycling” technology (ton);

EL” EL" — the emission of pollutant substances into water or the atmosphere in compliance with
“burying” technology (ton);

Hractor™, Hractor'” — coefficients of pollutants relative harmfulness that enter the atmosphere and water;

y, oo — constant values that are determined considering inflation rate (hryvnias/ton);

m, n — the amount of pollutants entering the atmosphere and water.

On the basis of the proposed model, the optimal ratio of environmental and economic criteria for the
development of waste management in Poltava region (Fig. 1) has been determined. The development of
MSW management sphere should be aimed at resolving the priority issues of: providing environmentally
safe MSW management at maximizing recycling and market development of recyclable materials,
minimizing waste formation. Solving these problems in the region should be performed in accordance with
the main directions that are proposed to be carried out in three phases (Figure 1-2).
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Figure. 1. Optimal ratio of development criteria in MSW sphere in Poltava region
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CTpaTeriyHuM 3aBIaHHAM TPETHOTO eTaNy € nepeBe/icHHs cdepu mopopkeHHs 3 TB y npubyTkoBy, iHBECTHIIHHO MPUBaOINBY Taiys3b.

Figure 2. The main strategic development directions of MSW handling sphere
in Poltava region
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According to the defined development directions of MSW handling sphere the following urgent problem
remains: a wide application of financial and economic provision measures. But the vector of using these
measures should have innovative character for creating powerful production potential from secondary raw
materials; ecological safety and social growth must be promoted.

Otherwise, the financial resources coming into the sphere of waste management will compensate the
losses from irrational management in this sphere and will support uncompetitive model of production
organisation. Considering the requirements to the local development policy of MSW handling sphere,
introducing the system of priority measures of financial and economic supply of optimal functioning and
developing the sphere as well as the Resolution of EU Council “The Strategy of the European Union in
Waste Management” it is necessary to strive for the realization of tactical goals: minimization of MSW
formation, their maximal possible utilization and safe removal (Fig. 3).
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Figure 3. Differential approach to the selection of financial and economic measures providing
the development of MSW sphere

The mentioned measures will have to be implemented in 3 stages: stage | — immediate measures aimed at
intensifying the process, stage Il — intermediate measures aimed at taking into account the existing
conditions, stage Il — long-term measures aimed at preserving the favorable conditions in certain target
areas.

The choice of optimal technological solutions is involved in research with the studying the regional issues
in this area. Scientists [20] conducted a number of investigations and identified alternative scenarios for the
restoration of these areas on the example of Sencha village council (Fig. 4).
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Figure 4. Possible options for reclamation and further use of the landfill [19]

Conclusion

The development strategy of MSW sphere allows to form an effective integrated waste management
system that will enable to achieve the following results: creating legal, scientific and technical basis for the
rational and safe waste management, developing economic instruments aimed at forming and developing
waste market as secondary resources; improving organizational infrastructure for sustainable waste
management; introducing a single system of accounting, control and management of MSW streams and
establishing the system for monitoring the environmental state of solid waste disposal places; providing
environmentally safe disposal of solid waste and creating trends for reducing “final wastes”, which are
transported to the landfill; reducing unauthorized removal of solid waste and economic loss for the solid
waste pollution; minimizing MSW formation; increasing waste utilization coefficient and investments in this
given sphere, introducing separate collection system of solid waste; constructing waste sorting stations for
the development of secondary resources market; providing population with services for collecting waste and
with technical means of solid waste removal; creating capacities for the utilization of organic waste at
composting plants.
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Areas of further research. The conducted research is the basis for the development of scientific principles
and practical recommendations for implementing the strategies for solid waste management at the regional
and local levels. In particular, these developments should become the basis for further researching the system
of the restoration of industry-related contaminated areas and their return to economic circulation in the
regions of Ukraine.

References

1. Onishenko, V. 0., & Samojlik, M. S. (2013). Teoretiko-metodologichni zasadi upravlinnya sferoyu
povodzhennya z tverdimi vidhodami na regionalnomu rivni. Poltava: PoItNTU [In Ukrainian].

2. Prokopenko, O. M. (Red.). (2019). Statistichnij zbirnik «Dovkillya Ukrayiniy za 2018 rik. Kiyiv
[In Ukrainian].

3. Bondar, O. I., (Red.). (2008). Upravlinnia vidkhodamy: vitchyznianyi ta zarubizhnyi dosvid. Kyiv:
Aiva Plius Ltd, [In Ukrainian].

4. Piliushenko, V. L., Shkrabak, I. V., & Antipov, V.l. (2009). Teoretyko-metodychni ta praktychni
zasady upravlinnia tverdymy pobutovymy vidkhodamy vysoko urbanizovanykh promyslovykh rehioniv:
monohrafiia. Donetsk: Tekhnopak, DonDUU [In Ukrainian].

5. Moroz, O.V., Sventukh, A.O., & Sventukh, O.T. (2003). Ekonomichni aspekty vyrishennia
ekolohichnykh problem utylizatsii tverdykh pobutovykh vidkhodiv. Vinnytsia: Universum [In Ukrainian].

6. Mishchenko, V. S., & Vyhovska, H. P. (2009). Orhanizatsiino-ekonomichnyi mekhanizm povodzhennia
z vidkhodamy v Ukraini ta shliakhy yoho vdoskonalennia. Kyiv: Naukova dumka [In Ukrainian].

7. Vambol, V.V . (2016). Identyfikatsiia dzherel formuvannia ekolohichnoi nebezpeky v mistsiakh
nesanktsionovanoho nakopychennia vidkhodiv. Visnyk Kremenchutskoho Natsionalnoho Universytetu imeni
Mykhaila Ostrohradskoho, 1 (96), 122-128. [In Ukrainian].

8. Hodovska, T. B., & Feshchenko, V. P. (2011). Ekolohistyka ta ekoloho-hihiienichnyi analiz vplyvu na
dovkillia polihonu TPV m. Zhytomyra. Zbirnyk naukovykh statei Il Vseukrainskoho zizdu ekolohiv z
mizhnarodnoiu uchastiu, 1, 57-60 [In Ukrainian].

9. Yeremieiev, I.S., & Marchuk, S.V. (2015). Doslidzhennia vplyvu polihoniv TPV na zemli
silskohospodarskoho pryznachennia. Ahrosvit, 15, 3-8. [In Ukrainian].

10. Singh, C., Kumar, A., & Roy, S. (2017). Estimating potential methane emission from municipal solid
waste and a site suitability analysis of existing landfills in Delhi, India. Technologies, 5 (4), 62.
doi: 10.3390/technologies5040062

11. Han, 1., Wee, G. N., No, J. H., & Lee, T. K. (2018). Pollution level and reusability of the waste soil
generated from demolition of a rural railway. Environmental Pollution, 240, 867-874.
doi: 10.1016/j.envpol.2018.05.025

12. Yunjiang, Y., Ziling, Y., Peng, S., & Bigui, L. (2018). Effects of ambient air pollution from municipal
solid waste landfill on children's non-specific immunity and respiratory health. Environmental Pollution,
236, 382-390. doi: 10.1016/j.envpol.2017.12.094

13. Gricayenko, G. M. (2003). Metodi biologichnih ta agrohimichnih doslidzhen roslin i gruntiv. Kiyiv:
Nichlava [In Ukrainian].

14. Cikunov, A. E. (2006). Sbornik matematicheskih formul. Piter [In Russian].

15. Gerding, J., Kirshy, M., Moran, J. W., Bialek, R., Lamers, V., & Sarisky, J. (2016). A Performance
Management Initiative for Local Health Department Vector Control Programs. Environmental Health
Insights, 10, EHI1.S39805. doi: 10.4137/ehi.s39805

16. Pysarenko, P.V., Samoilik, M.S., Taranenko, A.O., & Sereda, M.S. (2021). Naukove
obgruntuvannia bioremediatsii zabrudnenykh nesanktsionovanymy zvalyshchamy vidkhodiv zemel.
Tavriiskyi Naukovyi Visnyk, 119, 264-272. [In Ukrainian].

17. Pisarenko, P. V., Samoylik, M. S., & Korchagin, O. P. (2019). Phytotoxic assessment of sewage
treatment methods in disposal sites. IOP Conference Series: Earth and Environmental Science, 341, 012002.
doi:10.1088/1755-1315/341/1/012002

18. Pysarenko, P.V., Samoilik, M. S., & Molchanova, A.V. (2018). Bioindykatsiina otsinka vplyvu
mists  vydalennia vidkhodiv na stan navkolyshnoho pryrodnoho seredovyshcha. Visnyk Poltavskoi
Derzhavnoi Ahrarnoi Akademii, 1, 88-92. doi: 10.31210/visnyk2018.01.15 [In Ukrainian].

19. Pysarenko, P. V., Taranenko, A. O., Chaltsev, D. V., Kakhykalo, O. O., Hryshyna, K. Ye., &
Korchahin, O. P. (2020). Ekolohichni aspekty mizhrehionalnoi vzaiemodii u sferi povodzhennia z tverdymy

Ne 3 » 2021 « BICHUK lNonTaBcbkoi Aep>KaBHOI arpapHoi akagemii 89



CIIbCBLKE NOCnoOAAPCTBO. EKOJOrIA

vidkhodamy (na prykladi prohramy reabilitatsii zabrudnenykh zemel). Visnyk Poltavskoi Derzhavnoi
Ahrarnoi Akademii, 4, 120-127. doi: 10.31210/visnyk2020.04.14 [In Ukrainian].

20. Prohrama povodzhennia z tverdymy pobutovymy vidkhodamy dlia Senchanskoi silskoi rady na
period do 2029 roku. Retrived from: http://www.kmu. https://prozorro.gov.ua/tender/UA-2019-08-19-
000250-a [In Ukrainian].

CrarTsa Hagiiinuia xo pegakuii 02.08.2021 p.

Bibsiorpadgiunuii onuc A8 UMTYBAHHA:

THucapenxo I1.B., Camotinix M. C., Huuenxo O. FO., Lvosa FO. A. Iloorecnuii A. B., Tpemsxosa /. M.
KonnenryaibHi HanpsMu pPETiOHAIBHOTO YIPaBIiHHA CHEPOI0 TMOBOKECHHS 3 TBEPAUMH I[MOOYTOBHMU
Bigxomamu. Bicnux IT[JAA. 2021. Ne 3. C. 82-90.

© Hucapenxo [lasno Bikmoposuy, Camounix Mapuna Cepeiisna, Juuenko Oxcana IOpiisna,
Lvosa IOpiii Auopitiosuy, Tpemsaxosa Hapuna Muxonaisna, Iloonecnuit Anopit Borooumuposuy, 2021

90 Ne 3 » 2021 « BICHUK lNonTaBcbkoi Aep>KaBHOI arpapHoi akagemii



	ВІСНИК_Номер_3_2021-1_Вичитано (1) 1
	ВІСНИК_Номер_3_2021-1_Вичитано (1) 2
	ВІСНИК_Номер_3_2021-1_Вичитано (1) 3
	ВІСНИК_Номер_3_2021-1_Вичитано (1) 4
	ВІСНИК_Номер_3_2021-1_Вичитано (1) 5
	ВІСНИК_Номер_3_2021-1_Вичитано (1) 6
	ВІСНИК_Номер_3_2021-1_Вичитано (1) 7
	ВІСНИК_Номер_3_2021-1_Вичитано (1) 8
	ВІСНИК_Номер_3_2021-1_Вичитано (1) 9



