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The article is devoted to the analysis of scientific research on the assessment
of the current ecological state of the Tiligul Estuary as an important water body in
southern Ukraine. Given the complex ecological situation associated with natural
and anthropogenic factors that have led to increased salinity, hypoxia, reduced
bioproductivity, and decreased freshwater inflow to the estuary, the choice of this object
for research is relevant and timely.

The purpose of the study is to summarize the ecological state of the Tiligul
Estuary as a unique object in southern Ukraine and to determine its potential as a base
for research work by students majoring in H5 «Aquatic Bioresources and Aquaculture».

The object of research is the Tiligul Estuary as a promising site for conducting
scientific research in the field of aquatic biological resources and aquaculture.

The subject of the study is the ecological, hydrological, bioproductive, and educational-
scientific aspects of using the Tiligul Estuary as a natural environment for developing the
professional competencies of master’s students and the fisheries potential of southern Ukraine.

The following methods were used during the study: analysis of scientific
literature, synthesis, generalization and systematization, modeling.

The role of higher education institutions in southern Ukraine in training a
“new generation” of specialists capable of integrating modern scientific approaches,
aquaculture technologies, and environmental management to ensure the rational use
and restoration of the estuary has been determined. The study proposes a model that
combines the practical and theoretical components of the educational process, based on
the principles of communication, interdisciplinarity, and cooperation, and indicates their
role in the development of research competencies of future masters.

The creation of a research base on the basis of the Tiligul Estuary will contribute to
the implementation of sustainable development programs, increase fish productivity, and
preserve biodiversity, which will further positively affect the food security.

Key words: sustainable development, aquatic bioresources, scientific potential,
master’s research, aquaculture, ecological status.
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Statement of the problem. The current stage of development of Ukraine’s
fishery sector is characterized by the impact of environmental risks caused by a
combination of anthropogenic and natural factors, and therefore the study of the
current state of coastal estuaries, in particular the Tiligul Estuary, is of particular
relevance. The Tiligul Estuary is a unique water body in southern Ukraine that
performs important tasks, including supporting fisheries potential, regulating
the hydrological regime, and contributing to biodiversity conservation. How-
ever, in recent years, there has been a deterioration in its ecological condition,
including a decrease in freshwater flow, increased salinity, more hypoxia and
water pollution, which leads to a decrease in the number of valuable species of
aquatic life and gradual degradation of the water area.

Given these environmental issues, the Tiligul Estuary has significant
potential for its use for educational and scientific purposes, in particular as a
platform for training applicants for the second (master’s) level of higher educa-
tion in the specialty H5 “Aquatic Bioresources and Aquaculture”. In this con-
text, the urgent task is to develop scientifically sound approaches to its conser-
vation and restoration, integrate research practices into the educational process,
and create conditions for the sustainable use of the estuary’s natural resources
for fisheries purposes.

Analysis of research and publications. The southern region of Ukraine
has a fairly strong resource potential in the agricultural sector, which has been
negatively affected by factors of various kinds in recent years. Given the dyna-
mism of changes and the comprehensive pressure on aquatic ecosystems, one of
the pressing issues facing the scientific and educational community and the pro-
duction sector is the formation of an effective strategy for the post-war recov-
ery of our country to ensure food security [2,10]. For the successful European
integration of Ukrainian education and science through research, it is important
for higher education institutions (HEIs) to provide graduates with competen-
cies aimed at achieving the global sustainable development goals by 2030, pro-
claimed by the United Nations General Assembly resolution (September 25,
2015, No. 70/1, as defined by the Decree of the President of Ukraine of Septem-
ber 30, 2019, No. 722) [1,3,12].

In the regional context, educational programs for the training of special-
ists in aquatic bioresources and aquaculture, ecology, and water management
for the South of Ukraine are unique in the context of the resource potential of
fisheries, water, and land management.

In modern conditions, under the negative influence of military operations
and climate transformations, the concept of a “modern specialist” who is able
to quickly adapt to new challenges of realities is an urgent issue for our country,
which is faced by specialists, scientists and practitioners, and involves not only
their professional competencies and skills, but also the formation of personal
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qualities [3,15]. Therefore, awareness of the importance of the role of higher
education institutions in this process should be the basis for taking this approach
into account in strategic development programs and the mission of higher edu-
cation institutions. Given that the specialty of aquatic bioresources and aqua-
culture is “live”, dynamic, with contact with living organisms (aquatic bionts),
practical skills with an in-depth study of the “subtleties” of the specialty are
necessary [3]. Therefore, it is imperative to develop and optimize an integrated
set of technical measures and consolidate them, taking into account current and
modern problems with an emphasis on hydraulic, water-saving and ecologi-
cal-agrotechnical techniques [4,5,11].

Using the example of one of the water bodies in the South of Ukraine as
a research project, this article considers, summarizes and supplements the rele-
vance, issues and research vectors.

Formulation of the objectives of the article (task statement). The aim
of the research is to summarize the ecological state of the Tiligul Estuary as
a unique object in southern Ukraine, to determine its potential as a basis for
research work of higher education students majoring in H5 «Aquatic Biore-
sources and Aquaculturey.

In accordance with the aim, the following tasks were set:

— to analyze the current ecological state of the Tiligul Estuary and fac-
tors affecting its water-biological balance;

— to assess the bioproductive and fishery potential of the estuary in the
context of climate and anthropogenic changes;

— to justify the feasibility of using the estuary as a research platform for
training masters of the specialty H5 «Aquatic Bioresources and Aquaculture»;

— to propose directions for optimizing its rational use and ecological
restoration.

Materials and methods of the research. The information basis of the
research was the scientific works of domestic and foreign scholars.

The following methods were used in the course of the study: analysis of
scientific literature, synthesis, generalization and systematization, and modeling.

Research results and discussion. First of all, it is worth emphasizing the
leading role of the successful combination of practical and theoretical training
of higher education students in dynamic and humanitarian specialties (aquatic
bioresources and aquaculture are no exception). A practice-oriented approach to
the implementation of educational programs in this area significantly enhances
the professional characteristics of graduates. Figure 1 shows an example of such
a model in a concise form with an emphasis on these aspects.

Undoubtedly, in the training of higher education students for master
researchers in the fisheries industry, professional (hard skills), social skills (soft
skills) and lifelong learning skills significantly complement each other (lifelong
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learning) [3]. However, in this paper, we will consider the practical component
on the example of choosing the research object in the South of Ukraine for
research work — the Tiligul Estuary.
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Figure 1. Visualization of the model of acquiring practical competencies in combination
with theoretical knowledge for higher education students: I — HEI, higher education
institution; II — higher education student; III — object of study and practical basis
(e.g., dual form of education)

— The rationale for choosing this topic for a master’s researcher in the
educational program of the specialty Aquatic Bioresources and Aquaculture can
be the consequences of anthropogenic pressure and transformations of climatic
processes, under which the Tiligul estuary is in a critical ecological state. Major
environmental problems require an integrated approach to addressing global
issues. Experts identify the following as marker problems:

— asignificant amount of pollutants entering the water area as a result of
economic activity;

— an increase in the level of development of the territory and household
use;

— the presence of hypoxia in the bottom layers and in certain areas of the
estuary, which leads to the death of aquatic life;

— an increase in water salinity due to a decrease in the inflow of fresh
water into the estuary as a result of the shallowing of the Tiligul River.

In the context of organizational and economic cases of solving these prob-
lems, the authors propose to target measures to support the development of the
natural and economic component with the search for international investment
and taking into account the needs of stakeholders in the South of Ukraine [13].
The concept of three components is practiced: communication (1), coordination
(2) and cooperation (3). The dominant vector is the restoration and sustainable
development of the Tiligul Estuary.
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Among the topics for masters researchers of the educational program
Aquatic Bioresources and Aquaculture, experimental studies on ensuring a
balance between bioproductive capabilities and fish production characteristics
(including the introduction of fish species that can reproduce in the ecological
conditions of water areas [6,7,8,14]) are promising.

The issues and assessment of the current state of the estuary are of
national importance for our country. The authors note that a significant decrease
in surface runoff, which is directly related to the decrease in water levels in the
Balaychuk, Tiligul, and Tserega rivers, is associated with the transformation
of climatic parameters and anthropogenic impact. It should be noted that the
decrease in freshwater inflow to the Tiligul estuary has significantly affected the
overall ecological condition, in particular, the bioproductive capacity. Scientific
research by leading scientists demonstrates the results of a decrease in the spe-
cies diversity of aquatic life [14].

The artificial canal contributes to the «naturaly» purification of the estu-
ary’s polluted waters by replacing them with sea water, and also ensures water
exchange between different, dispersed areas of the estuary. This ensures that
the estuary is supplied with water during dry periods and prevents its complete
shallowing. In addition, the canal has a positive impact on the estuary from
a fisheries perspective, as during the feeding season, a significant number of
marine fish enter its waters from the sea, which increases and renews the fish
fauna naturally [9].

The presented data reveal the importance of developing comprehensive
scientific and practical recommendations with a vector of water protection and
water conservation measures aimed directly at the objects of the national econ-
omy near the estuary to ensure sustainable use of its waters and reduce the risks
of water pollution. Given that there are a large number of unfavorable envi-
ronmental processes in the estuary, and its condition is regarded as “critical”
in most scientific papers, it is advisable to use comprehensive measures aimed
at stabilizing the general condition of the reservoir and ensuring the rational
use of the aquatic ecosystem potential. In the formation of research topics for
applicants for the second (master’s) level of higher education in the specialty
207 (HS) «Aquatic Bioresources and Aquaculturey, this direction is relevant,
has practical significance and corresponds to the vectors of strategic programs
for the development and restoration of the industry. Further scientific research
should be aimed at developing and implementing measures to protect and
restore the ecosystem of the Tiligul Estuary, taking into account its uniqueness.
In this way, such results will complement existing knowledge and contribute to
the conservation of biodiversity and ensure the fishery potential of the Southern
region of Ukraine.
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The current ecological state of the Tiligul Estuary requires coordinated
management, conservation and development of water resources, and rational
use of its potential. Thus, as one of the most important natural objects, the
Tiligul Estuary plays a key role in preserving unique biodiversity and has val-
uable natural resources. To ensure the sustainable development of Ukraine as a
strong European country, it is important to choose the dominant directions and
to provide comprehensive support at the state level. Only under these conditions
can an effective synthesis of academic and applied science be achieved through
successful partnerships. Raising the level of scientific research, expanding
opportunities to attract international resources: all these aspects are important in
supporting the sustainable development of Ukraine’s southern region.

Conclusions. The study made it possible to summarize scientific data on
the current ecological state of the Tiligul Estuary, identify the key factors affect-
ing its bioproductivity, and outline the areas of use of this water body as a basis
for the training of masters of specialty H5 “Aquatic Bioresources and Aqua-
culture”. The findings confirm that the estuary is under environmental stress
caused by a combination of anthropogenic pressure, reduced freshwater flow,
and changing climatic parameters, which has led to increased salinity, hypoxia,
and reduced species diversity of aquatic organisms. At the same time, the eco-
system of the Tiligul Estuary retains the potential for recovery, provided that
water protection and reclamation measures are implemented, water exchange is
optimized, and environmental quality is monitored.

The scientific and pedagogical importance of the Tiligul Estuary lies in
its suitability for integrated ecological, hydrobiological and fisheries research.
Its use as a research platform creates opportunities for the formation of practical
competencies, development of research skills and implementation of the prin-
ciples of sustainable environmental management for master’s degree students.
It has been established that the formation of a system for monitoring the state
of the estuary, attracting international partnerships and government support can
ensure the stabilization of the ecological balance and increase fish productivity.
Prospects for further research are to develop a model for restoring the hydroeco-
logical regime of the Tiligul estuary and to determine effective mechanisms for
its sustainable use in the aquaculture system of the southern region of Ukraine.
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CraTTI0 MPUCBIYCHO aHAIi3y HAYKOBO-JOCTIIHOI POOOTH MIONO OIIHKH EKOJIO-
TIYHOTO ITOTOYHOTO CTaHy THIIITyTbCHKOTO JIMMaHY SIK BaXKITMBOTO BOIHOTO 00’ €KTa ITiB-
IHS YKpainu. BuzHaueHo MOTeHIlian IMMaHy SK HaB4allbHO-IOCTITHOT ITaTGopMu It
MiZATOTOBKH 37100yBaviB MaricCTepChKOTrO PiBHS BHIIOI OCBiTH crieriianbHocTi HS «BoaHi
Oiopecypcu Ta akBaKyJIbTypa». 3 ODIAAY Ha CKIAJHUI CKOJIOTIYHUN CTaH, OB’ sI3aHUM
3 IPUPOTHUMH T4 AHTPOIIOTCHHUMH YHHHUKAMH, SIKi TPU3BEIH JI0 MiABHUICHHS COJIO-
HOCTI, TiITOKCii, 3HIKCHHS O010MPOMYKTUBHOCTI Ta 3MCHIICHHS 00’€MiB HaJIXOMKCHHS
MpicHOI BOAW IO JHMMaHy, BUOiIp HaHOTO 00’€KTa I JOCTIHKCHHS € aKTyallbHUM Ta
CBOEYACHUM.

MeToro TOCTIKEHHS € y3arajJbHEeHHs €KOJIOTiYoro cTany TWIiryJlbChbKOTO JIH-
MaHy SIK YHIKaJbHOTO 00’€KTa MiBAHs YKpaiHH, BU3HAYEHHs HOTr0 MOTEHIay sk 0a3u
JUTSL HayKOBO-JOCHiTHOT poOoTH 3100yBadiB BHIOI OCBiTH creriianbHocTi HS «BomHi
Giopecypcu Ta akBaKyJIbTypay.

O0’exT mocnimkeHHss — TUIITYIbCPKUHN JIMMAH SK TIEPCIICKTUBHUMA 00’ €KT IS
MPOBEIEHHS HAyKOBO-IOCTITHUX POOiT y raJIy31 BOIHHUX 610pecypc1B 1 aKBaKyJIBTYpH.

HpeﬂMeT JOCIIDKCHHST — €KOJIOTIYHI, TiAPOJIOTiuHi, O10MPOAYKIIiHHI Ta OCBIT-
HBO-HAYKOBI ACMEKTH BUKOPUCTAHHS THIIITYIbCHKOTO JTUMAHY SIK MPUPOIHOTO CEPeIo-
BuILa Uil (popMyBaHHS NpodeciiiHNX KOMIIETEHTHOCTEH MaricTpiB i pO3BHTKY pubo-
TOCIOapPCHKOTO MOTEHITIATY MiBICHHOTO PETIOHY YKpaiHH.

[Tig gac mpoBemeHHS MOCITiIKEHHS OyJI0 BUKOPHCTAHO HACTYITHI METOIH: aHAa-
Ji3y HayKOBOI JiITEpaTypH, CHHTE3Y, y3arallbHeHHS Ta CHCTEMaTH3allii, MOICITIOBAHHS.

Bu3HaueHO posib 3aKjajiB BUIOT OCBITH MIBAHS YKpaiHU y MiAroTOBIN (axis-
IiB «HOBOT'O MOKOJIIHHS, SIKi 3/[aTHI IHTEIPYBaTH CY4YacHI HAyKOBI i IXOH, TEXHOJIOTIi
aKBaKyJIBTYPH Ta SKOJIOTTYHUN MEHEKMEHT 32,7151 3a0€3MEUCHHS PaIliOHAIEHOTO BHKO-
PUCTaHHS JIMMaHy Ta HOTO BiIHOBIICHHS. Y IOCHTIKEHHS 3alpOIIOHOBAHO MOJICITh, IO
MOEIHYE MPAKTUIHY Ta TCOPSTUYHY CKIIAJIOBI OCBITHBOTO MPOIIECY, SKi 0a3yrOThCS Ha
MPUHITUIIAX KOMYHIiKaMii, MDKAUCITUILTIHAPHOCTI 1 Koomeparlii Ta 3a3Ha4eHO iX poib y
PO3BHUTKY HAYKOBO-TOCIIIHUX KOMIICTEHTHOCTEH MaiiOyTHIX MaricTpiB.

CrBopeHHs Ha 6a3i TUIIIryIbCHKOTO JIMMaHy HAyKOBO-JOCHIIHOT 0a3u CIIpUsiTH-
Me 3a0e3MeueHHI0 peajti3allii IporpaM CTajoro po3BHTKY, MiJABHUILIEHHIO PUOOIPOIYK-
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THUBHOCTI Ta 30€peKEeHHIO 010PI3HOMAHITTS, 110 y TOJAJIBIIOMY TIO3UTHBHO BIUIMHE 1 Ha
MPOIOBONIBYY OE3IeKy perioHy. Pe3ymbraTt TOCIHiIKEHHS MOXYTh OyTH BHKOPHUCTaHI
Jutst POPMYBaHHS CTpaTerii perioHaJIbHOTO PO3BHUTKY, PO3POOKN HAYKOBUX MPOEKTIB Ta
OCBITHIX KEHCIB MaricTepchKOTO PiBHS, SIKi OyIyTh CIIpSIMOBaHi Ha 3a0e3eueHHs pruoo-
TOCIIOAAPCHKOTO Ta BOIOTOCIIONAPCHKOTO MOTEHITaTy YKpaiHu.

KitrouoBi cj10Ba: cranuii pO3BUTOK, BOIHI 0i0peCypcH, HAYKOBUI MOTEHITiaI, Ma-
ricTepCchKi JOCHIDKEHHS, aKBaKyJIbTypa, €KOJOTIYHUI CTaH.
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