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ORIGIN, EVOLUTION AND ASSESSMENT OF THE
HYDROGEOCHEMICAL FUNCTIONING OF A THERMAL MINERAL
SPRING IN BATNA (EASTERN ALGERIA)

A hydrogeological study of the thermal source of Ouled Aicha in the Aurés Mountains showed
that the source emerges in a particular natural context mainly represented by the presence of a
vertical fault in the NE-SW direction affecting Cretaceous limestone. This supports the increase on
the surface of moderately hot water, whose temperature is approximately 30 °C and an exploited flow
of 3 L-st. The vertical electric sounding in situ showed the in-depth presence of a saliferous
conducting level within a calcareous-resistant mass, which probably settled in the fault's favor. The
presence of this saliferous level strongly influences the hydrochemistry of this thermal source. Thus,
the water from the source is characterized by high salinity due to its temperature, which favors the
dissolution of mineral salts in sufficient quantity throughout its journey (12390 uS/cm). The high
concentrations of chlorides, sodium and sulfates indicate a significant contribution of salt from
evaporitic formations as for the calcium content indicates that this water is influenced by the
dissolution of carbonate formations. These physicochemical characteristics provide this water
therapeutic virtue, which can be attributed to its chemical composition, high rock salt content, and
low nitrate content. Geothermometry has shown that these thermal waters acquire a high temperature
in their original tanks coming from a depth through a fault system that affects the basement.

Key words: source, thermal mineral spring, hAydrochemistry, Aurés region, Algeria.

© Athamena Ali'><, Belalite Halima?, Aouissi Hani Amir?, Athamena Malika®*, Boughediri

Mabrouk®, Laamouri Bachir®, Gaagai Aissam’ , Kebaili Feriel Kheira?, Benselhoub
Aissa

! Department of Geology, Institute of Earth and Universe Sciences, Batna 2 University, Batna,
Algeria, athamena@univ-batna2.dz

2 Department of Science and Technology, Institute of Science and Technology, University Center
of Mila, Mila, Algeria

3 Environmental Research Center (CRE), Annaba, Algeria, benselhoub@yahoo.fr

4 Department of Hydraulics, Faculty of Technology, Batna 2 University, Batna, Algeria

% Faculty of Sciences of Bizerte, University of Carthage, Carthage, Tunisia

¢ Department of Earth Sciences and Universe, Faculty of Exact Sciences, Nature and Life
Sciences, University of Biskra, Biskra, Algeria

" Scientific and Technical Research Center on Arid Regions (CRSTRA), Biskra, Algeria

® This work is licensed under a Creative Commons Attribution 4.0 International License
Article Info: Received: August 7, 2024;
Final revision: November 7, 2024; Accepted: January 11, 2025.

-3-



https://doi.org/10.5281/zenodo.14632028
mailto:a.athamena@univ-batna2.dz
mailto:benselhoub@yahoo.fr
mailto:athamena@univ-batna2.dz
mailto:benselhoub@yahoo.fr

Hayxosi 3anuckn Cym/IITY imeni A.C. Makapenka. I'eorpagiuni nayku. 2025. T. 2. Bun. 6

Introduction. Thermal Mineral Springs are found all over the world and have
garnered a lot of interest because of their possible medicinal benefits, which differ
depending on the quality of the fluids they contain [1]. Studies have been carried out
worldwide to investigate the physicochemical, bacteriological, and medicinal
properties of hot waters [2-6]. Hot water is widely used to treat several illnesses. All
thermal spa resorts provide drinking cures, which are examples of internal treatments
[7]. External treatments included massages, mud treatments, baths, showers,
inhalations, gargles, and other forms of treatment. Thermal therapy is regarded as a
pinnacle of natural medicine. It has demonstrated efficacious outcomes in the
management of many illnesses [8, 9].

Since the first age of humanity, hot water has been sought after by humans to heal
themselves. The first use of hot water for medical purposes dates back to 3000 BC.
However, thermalism originated with the Romans, founders of the first “Thermes". The
World Health Organization (WHO) officially recognized the International Federation
of Thermalism in 1986. This recognition is based on the true scientific validity of
thermal medicine and its significance [7]. At that time, these hot waters were
recognized for their therapeutic benefits. After a long period of oblivion during the
middle Ages, thermalism was reborn from its ashes in the 16th century. The XXI
century opens the way for a new generation of exploitation of thermo-mineral waters;
which combines care with relaxation and nature with conviviality [10].

Previous studies on thermalism in Algeria have outlined the main categories of
thermal aquifers and concentrated on a number of thermal sources with first-rate
therapeutic qualities [11-15]. These thermal sources were primarily found in the
northeastern region of Algeria, central Algeria, northern Sahara, and northwestern
regions.

In the “wilaya” (city) of Batna, the thermal spring “Ouled Aicha” is located
approximately 10 Km far from the southwest of Arris, in the middle of the Aures
mountain, to the right of a location known as “Tighanimine”. This spring is only in this
region, and it almost does not appear because intensive plant cover dominates the
massif. However, the local inhabitants have used this spring for many purposes,
particularly for treatment. In recent years, this source has suffered from deterioration
in its quality because of many problems, which we will focus on in this work.
Consequently, the exploitation of these thermo-mineral waters constitutes a technical
and scientific challenge not only for practitioners but also for scientists and researchers.
Indeed, the exploitation of such mineral water deposits requires a multidisciplinary
study merging different aspects of hydrogeology such as hydrodynamics and
hydrochemistry.

The objective of this study was to conceptualize the hydrogeochemical
functioning of the Ouled Aicha Source, Eastern Algeria, using hydrodynamic and
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hydrochemical investigations. In an effort to boost the local economy, our study seeks
to highlight the areas home to these thermal springs. Thus, it is essential to emphasize
that the thermal sector requires more attention in Algeria, as is the case in most
countries around the world.

Materials and Methods

Geographical Context of the Study Site

The Aurés are crisscrossed, from the Northeast to the South-West, by a series of
extremely deep valleys (such as Wadi Labiod, Wadi Abdi and Wadi Chenaouara). The
massif leans in the North to the southern limit of the neritic mole constantinois, whose
altitude varies between 1000 and 1200 m and plunges in the South in the vast Saharan
plain, whose altitude varies between 100 and 150 m. The differences in altitude were
accompanied by climatic diversity. Indeed, the high peaks (Chelia and Mahmel) are
the domain of the cold sub-humid bioclimate, where precipitation is quite important
(from 600 to 900 mm/year) and where one observes relatively persistent snow cover
[16]. QOutside this zone (sub-humid), a cold semi-arid bioclimatic domain with lower
precipitation (300 to 600 mm/year) was observed. Of all the subdivisions of Aurés
region, one of the most interesting is the famous valley of the Oued El Abiod. It is
located at the southwestern end of the wilaya of Batna in a pre-Saharan area at a
distance of 300 km from the Mediterranean and at the crow flies 70 km south of the
chief town of the wilaya of Batna (Fig. 1).
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Fig. 1. Study area location (Own edition using ArcGIS Software)
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It is a rugged plateau deeply ravined, sloping from North-East to South-West and
squeezed like a corridor between two folds of the massif: the chain of Djebel Takroumt
and Djebel Krouma to the north-west, and Djebel Ahmar Khaddou to the South-East.

The thermal Source Ouled Aicha (Fig. 2) emerges in the center of the Aures
massif to the right of a geographical region called Tighanimine at about ten (10) km
southwest of Arris in the wilaya of Batna. This locality owes its fame to its pristine
landscape, mountainous climate and especially to its Sources that emerge on the eastern
flank of the Aurés Mountains. The region is located at the top of the sub-catchment
area of Oued Labiod 06-15 (Figure 1), which crosses it entirely and is also a part of the
catchment area of Chott Melrhir. Naturally, it is limited to the southeast by the
mountains of Zalato culminating in 1922 m, to the south of the mountains of Krouma
culminating at 1543 and Dj. Lazrek, to the northeast by the mountains of Ichemoul and
to the northwest by the mountains of EI Mahmal culminating at 2321m.

Geological Context

The Aurés massif constitutes the heart of the Atlasic domain, occupying a
geographical area extending from the mounts of Batna in the west to those of
Nememcha-Ain Beida in the east. The south is limited by the southern atlasic flexure.
The structure of the Aurés is materialized by vast anticlines and synclines, well
individualized, regular and oriented NE-SW of the axis N 50° to 60° E. This direction
is generated by the atlasic phase, which has led to the emergence of this massif [17].
The Atlasic direction is affected by several fault systems that are organized in three
directions: directional faults NE-SW, transverse faults NW-SE, and faults E-W. The
organization is marked by a clear elevation of altitudes from north to south, from 1774
m at Djebel Bou Arif, 2321 m at Kef Mahmel and 2358 m at Ras Keltoum Djebel
Chelia. The Cretaceous was very developed in the Aures, with a very clear opposition
between two successive series, one where the sandstones dominate going up to the
Albian, the other beginning with the Cenomanian and the sandstones are unknown. The
sandstone series (lower Cretaceous) is approximately two thousand meters thick and
contains marl and sometimes limestone but in lenses rather than in continuous layers.
However, the marl and limestone series (Upper Cretaceous), which is approximately
three thousand meters thick, never contains sandstone layers [17]. Indeed, the lower
Cretaceous being a period of sandstone sedimentation, whereas the upper Cretaceous
was a period of limestone sedimentation. All authors who have dealt with the geology
of the Aures, reported the existence of outcrops of gypsum and rock salt accompanied
by variegated marlstones that were most often considered eruptive (Triassic outcrops
were recognized, that of the Outaya, Maafa, and Menaa Medina).
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At the local scale of the site, many geological formations that stretch in the
direction of the Atlas, with the exception of alluvium at the level of wadis and thalwegs
are distinguished. These formations belong mainly to the Secondary including marl,
clay and massive limestone. The site is characterized by the presence of a thick
limestone bar that can exceed 400 m in thickness. These are gray limestones with
characteristic elephant skin. These metric limestones are usually interspersed by layers
of gray marl, with the presence of some lumachel layers of schistose gastropods [18].
Green marls, and sometimes gypsums cover this formation. Concerning the
watercourses, there are very thin Quaternary formations, which result in ancient fluvial
deposits, breccias and pebbles of ancient spreading, calcareous crusts, ancient scree,
present and recent silts, present and recent alluvium and scree that continues to form.

The structural aspect is characterized by a general dip towards the North of about
thirty degrees with a stronger straightening at the level of the summits (Fig. 2a). This
configuration allows us to deduce that there is a monoclinal structure, probably on the
eastern flank of a north-east-south-west anticline [18]. We have noted the presence of
a vertical fault in a North-East-South-West direction, with a direction of N 20° E,
(Fig. 2b).
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Fig. 2. Catchment chamber of the griffin: a) Photo taken by authors, b) location using Google
Maps

This discontinuity has allowed the dip of the layers at the level of the hot source
to change from a N 30° E direction to a N 160° E direction on both sides of the fault.
Locally, the limestones are highly fissured and dislocated into metric blocks.

We can observe the geological sketch of the site (Fig .3) and the Limestone bar of
the right flank of the source where one notices the straightening at the level of the
Summit below (Fig. 4).
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Fig. 4. Limestone bar of the right flank of the source where one notic
the level of the Summit (Photo taken by authors)

Hydrogeological Context

Water Sampling and Laboratory Analysis. To achieve the results, three samples
were collected. Sampling of water was carried out at the Source after 15 minutes of
pumping (to remove the groundwater stored in the structure). The samples were
collected in acid-rinsed polypropylene bottles of 1-liter capacity. Samples for each
collection were kept in two bottles. The first is acidified to a pH < 2 using pure nitric
acid, intended for the analysis of cations. The second bottle did not undergo any
treatment and was intended for anion analysis. 0.45 um cellulose acetate filters were
used to filter samples immediately after collection. Physical parameters like pH, TDS
and EC were determined at the site (Table 1) with the help of digital portable water
analyzer kit WTW (P3 Multiline pH / LFSET). Determination of major cations and
anions were realized in the laboratory using an analytical method (titrimetry), flame
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atomic absorption (PERKIN ELMER 1100B), potentiometric titration as
recommended by [19, 20] and the technique of the center of expertise in environmental
analyzes of Quebec [21] for the determination of nitrates.

Table 1

Measured in situ parameters of the Wadi and Source waters
Sample | pH | Electrical Conductivity at 25 °C (uS/cm) | Temperature (°C)
Wadi 7.15 2 820 22.8
Source 5.70 12390 30

Geophysical Survey. A geophysical investigation campaign by electrical
prospecting was carried out using a vertical electrical sounding (VES) near the studied
thermal in order to clarify the local subsurface, geological and hydrogeological
conditions. The principle of electrical prospecting consists of injecting a current of
intensity | continuously into the ground between two extreme electrodes A and B
(emission line) and measuring the potential difference V generated between two
median electrodes M and N (reception line). The current | is displayed on an ammeter
and the potential difference V is measured on a potentiometer. The four electrodes are
arranged in a single row and symmetrically with respect to the center of the device [12,
22]. The apparent resistivity is measured by progressively moving the electrodes A and
B away from the center, thus increasing the depth of investigation to the vertical of the
measuring station. Then, the apparent resistivities calculated as a function of the length
AB/2 are plotted on a bi-logarithmic diagram, which constitutes the characteristic curve
of each electrical reading made (Figure 7). The interpretation of these curves allows us
to deduce the apparent resistivity of each relevant configuration, while the thickness of
each formation; it is drawn from catalogs in the case of the SEV consisting of lines
with low emission [22-24]. It was possible to execute a single VES due to topographic
and geomorphological constraints. The current injection with a resistivity meter type
GESKA 71 in a line 700 m, which provides a mean depth of investigation of about 150
m. The implementation of the survey helped to reach data reflecting the saliferous
character of the area.

Hydrodynamic Characterization. The Ouled Aicha Source is located in the
carbonate formations. These hot waters emerge on the surface thanks to tectonic
accident. It is a thermal karstic aquifer whose water temperature is 30 °C [18]. The
Source is formed by a 25 cm wide drain that we explored to a depth of 1 m. This drain
has a direction orthogonal to the fault, thus following a northwest-southeast direction.
The pumping test was carried out using a motor pump whose strainer was placed in the
Source's claw (Fig. 5a) with a flow rate of 5 I/s. The pumping lasted 04 hours. The
static level was in the water tank that protects the Source, at 3.58 m. During the
pumping test, a stabilization was noticed. A second long-term flow test. We set the
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pumping rate at 10 I/s (Fig. 5b). During this test, we found that the griffin dried up after
a few minutes with a slight rise.

Fig. 5. The pumping test: a) Griffon of the Source; b) Second pumping test (Photos taken
by authors)

Results and Discussion

Hydrodynamic Parameters. During the pumping test, we noticed a stabilization
of the Source water level. Therefore, it’s possible to interpret the data using Jacob's
model [30-32]. The curve of pumping test formed by four parts, (Fig. 5). The first one,
has a curve shape, it corresponds to the capacity effect. This part is very small because
the dimensions of the griffin in which the strainer was placed are very small. The
second part is formed by aligned themselves around a straight line and that corresponds
to the Jacob model. This state lasted more than 90 min. The third part corresponds to
the boundary effect. It is either a limit with imposed flow or a limit with imposed
potential, but it seems to us that the first hypothesis is the most plausible because the
flow in the wadi is almost absent except for a weak stream of water emanating from a
source upstream, which would have no influence on this source. The fourth and last
part corresponds to an ascent of water that occurred after stabilization but during
pumping. This rise is of 6 cm which would correspond to a de-clogging of the griffon
under the influence of pumping, because the source has been in lack of maintenance
and abandonment for over 40 years and it is currently in charge which risks its loss
[23]. The application of Jacob's model [24-27] allows estimating the transmissivity

according to the following formula (1).
T= 183-Q

. (1)
With: T — transmissivity (m?.s?); Q — flow (m®/s) or 5.10° m®-s! ; a — the slope of the
line, i.e. 0.1.

The application of Jacob's model allows us to assign a value of 9 10"t m?/s for the
transmissivity. This value seems to be very high because the water is most likely
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flowing in a drain. The pumping rate and the drawdown were useful to calculate a
specific flow rate, which also gives a very high value of approximately 31.5 I/s/m.
These parameters show that the capacities of this karstic system are important and that
pumping of this griffin can be ensured with a larger flow. The second test with a
pumping rate of 10 I/s dried up of the claw after a few minutes with a slight rise. We
can conclude that the capacities of this karstic system are low to medium and that
pumping at this claw can be done using a flow rate of 2 to 3 1.5 at most (Fig 6.)

Time (S)
10 100 1000 10000 100000
0
002 y Rise during pumping
0.04
0.06 Capacity Effect
0.08
stm} . Stabilization
a1 Jacobs Line ‘ .
0.14 i -
.
0.16 s se
0.18

Fig. 6. Pumping test curve (Own edition)

Results of the VES. The interpretation of the VES data showed the presence of a
three-field structure as shown in the experimental curve (Fig. 7). This is a downward
curve with three terrains, with a highly resistant terrain at the surface corresponding to
the alluvium of the wadi. These alluvial deposits are approximately 4m thick and have
a resistivity of about 160 Q2.m. The second terrain, attributed to hydrothermal karstified
limestones, extends to 60 meters depth. The presence of warm (30°C) salty water
within these limestones caused their resistivity to drop to 100 Q.m. The whole rests on
a conductive formation characterized by a resistivity of 30 Q2.m. This latter layer, which
we attributed to saline formations, would have risen along the major fault.

1000
Alluvium )
3 . o Hydrothermal Karstified
® i
E', 100 . ]:unsstonfs
= L ]
Q L J
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Fig. 7. Experimental curve (Own edition)

-11 -



Hayxosi 3anuckn Cym/IITY imeni A.C. Makapenka. I'eorpagiuni nayku. 2025. T. 2. Bun. 6

Mineralization processes. The overall mineralization of groundwater is often
linked to the nature of geological formations, heavy precipitation and the dilution effect
[15, 28-30]. Several studies have been carried out on this subject in the Algerian
Context [14, 31-33]. These studies highlighted the role of these factors in increasing
water mineralization.

Consequently, the elements, which are in the solution, are informative on the
nature of the lithology [34]. Emerging with a temperature of about 30 °C, the waters
of the Ouled Aicha Source are considered, according to the classification proposed by
Castany (1974) [35], as being mesothermal. The temperature measured at emergence
IS not necessarily representative of the real temperature of the griffon, as the thermal
waters may have cooled during their ascent to the surface through degassing, heat
exchange with the walls of the hydrothermal circuit, or mixing with cold water at the
surface or at depth. They have an acidic pH of about 5.70 due to the karstic character
of this water which, under the effect of temperature, dissolves much more CO,, thus
conferring this acidity.

The electrical conductivity reported at a standard temperature of 25 °C is about
12390 uS/cm with a total dissolved salt of about 7404 mg/l at 105 °C. This high
conductivity, which gives it the character of a water very rich in mineral salts, is due
to the dissolution of mineral salts from salt-rich formations along the path of the hot
water [11, 13]. The redox potential of the water of this Source is negative with an order
of -148.3 mv combined with the very low value of dissolved oxygen (0.18 mg/l), leads
us to believe in a deep origin of this water.

The Piper diagram [36] and Schoeller Berkaloff diagram [37] displayed in Fig. 8
and Fig. 9 shows that the waters of the source present a sodium hyper chloride facies,
testifying to the influence of the saliferous formations on their chemistry. The
characteristic formula of the waters is: r Cl- > r SO, >r HCO* and r Na* > r Ca?* > r
Mg2*. The high concentrations of chlorides, sodium and sulphates indicate an
important saliferous contribution from the evaporitic formations (gypsum), while the
high concentrations of calcium indicates that this water is influenced by the dissolution
of evaporate (gypsum or anhydrite) formations (Fig. 8) according to the formula (2).
In addition, the high chloride and sulfates contents testify to the evaporitic origin, the
first from the dissolution of Halite and the second from the dissolution of the gypsum.
In confined aquifers, high chloride contents are expected due to the presence of
evaporitic formations rich in chlorine [38]. The nitrate content does not indicate any
anthropic pollution.

CaSO, + 2(H,0) = Ca** + SO,* + 2(H,0) (2)
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Fig. 8. Representation on Piper diagrams (Own edition)
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Fig. 9. Origin of the Ca (Own edition)

The chemistry of the water is acquired by the interaction of water with collecting
rocks. The transfer of the analytical point of the thermal Source of Ouled Aicha on the
Na*/Cl- diagram showed a good distribution around a straight line of slope of halite,
this translates a molar ratio Na/Cl (R = 0.99) similar to that of halite (Na/Cl halite =
1.00) as shown in Fig. 10. According to this approach, the salinity of these thermal
waters would result from a dissolution of salt formations (chlorides and sodium are
chemical species that can exist in water either following the dissolution of halite or
from a mixture with seawater). The second hypothesis is ruled out because of the
distance of the study area from the Mediterranean Sea of over 300 km.
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Fig. 10. Cl vs Na (Own edition)

On the other hand, it was found that there is a good agreement between sulphates
and calcium (r = 0.9) and EC - HCO3/(CI + SO,) (r = 0.73) which reinforces this
hypothesis(dissolution of salt formations). The dissolution of anhydrite or pyrite
according to the formula proposed by Appelo and Postma [39], according to the
formula (3).

FeS, + 3.50, + H,O — Fe?" + 250, + 2H* (3)

It explains the presence of sulphates in large quantities in the waters of thermal
Sources (> 20 meg/l). The strong ratio molaire Na-Cl (R = 0.99) and Ca-SO4 (R =0.9)
and EC vs Ca/(HCO3+S0,) (R =0.84), indicate a dissolution of the halite, anhydrite or
gypsum and of epsomite according to the formulas (3, 6 and 7), all confirmed by the
saturation indices (SI), defined by the formula (4):

IS = log(IAP/K) (4)

Where: 1AP is the ion activity and K is the equilibrium constant.

Equilibrium is reached when IS = 0. If SI>0, the water is supersaturated,
precipitation of minerals is necessary to reach equilibrium, on the opposite side, if Si
<0, water is under saturated, the dissolution of minerals is necessary to reach
equilibrium. These indices (SI) with respect to carbonate (calcite, dolomite and
aragonite) and evaporate (gypsum, anhydrite and halite) minerals were calculated by
using the computer chemical program PHREEQC written by Plummer et al. [40] and
the expression of Deby and Huckel [41] was used for the computation of coefficient
activities (Table 2). Indeed, the saturation indices of the elements evaporates range
between -0.76 and -3.86. While the values of IS of carbonate minerals range between
-1.08 and -2.35. Let us that the state of balance is done in the interval of -0.5 to 0.5,
that the saturation indices indicate an under-saturation state of groundwater with
respect to halite, gypsum, anhydrite calcite, aragonite and dolomite (Equations 2, 5
and 6).
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NaCl — N" + CI (5)
MgSO, + 7H,0 — Mg?* + SO4* + TH,0 (6)
Table 2
Stability index of water vis-a-vis carbonated and evaporitic elements
Minerals Carbonate minerals Evaporitic minerals
Calcite | Aragonite | Dolomite | Anhydrite | Gypsum | Halite
1t Sample | -1.08 -1.22 -2.35 -0.76 -0.57 | -3.86
2" Sample | -1.09 -1.23 -2.35 -0.77 -0.57 | -3.87
3'd Sample | -1.08 -1.22 -2.34 -0.75 -0.56 | -3.85

Therapeutic Analysis. The water from the Ouled Aicha Source, with a sodium
chloride content of 3550 mg/l, has a therapeutic effect on the mucous membranes.
Chloride and sodium waters generally have a stimulating effect on growth and are
indicated in the treatment of developmental disorders, enuresis, digestive tract
disorders, and liver and biliary tract disorders. This water is also rich in magnesium,
more than 50 mg/l (97.39 mg/l), a regulatory element involved in all metabolisms
involving calcium and phosphorus. With a sulphate content of 1100 mg/I, this water
can be used for its diuretic action, in the treatment of digestive tract diseases, intestinal
and liver disorders. Moreover, the presence of calcium and magnesium intervenes in
the treatment of eczemas, after-effects and scars of burns. Its therapeutic indication is
valid (Rh-VR) both for rheumatism of the locomotor system (muscle, joint and bone)
and for the respiratory tract (ear infections, asthma, bronchitis) and ENT, especially of
allergic origin (rhinitis, rhinopharyngitis, allergic asthma, ear infections ...).

Conclusion. The study of the water chemistry of the Ouled Aicha hot Source using
different geological, geophysical, hydrodynamic and hydrochemical tools has allowed
to identify its typological characteristics. The water from the hot source has acquired a
sodium chloride facies predominantly at depth. These conditions have allowed the
alteration of various minerals such as aragonite, dolomite, calcite, gypsum, anhydrite
and halite as shown in the modeling. Under these conditions, water is undersaturated in
evaporites and carbonates according to different values of the stability index. This
movement permits, then, the dissolution of the evaporite and carbonate minerals. The
physico-chemical characteristics give this water strong therapeutic virtue thanks to its
chemism, its richness in mineral salts and its low nitrate content. In spite of these hydro-
chemical characteristics, which are in favor of a therapeutic use, the temperature and
the flow rate remain factors, which are against this hypothesis. Thus, a temperature of
30°C at emergence with an operating flow rate of 3 I/s, limits its use. These two
parameters can be improved with a deep borehole. This structure could greatly improve
the flow rate and, above all, would allow warmer water to be collected at depth.
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Pe3rome
Atramena A., benanit H., Ayici H.A., Atramena M., Byrenipi M., Jlaamoypi M.,
Taaraii A., Kebaiuti ®.K., Bencenry6 A. IToxomKeHHs, eBOJIOLiA TAa OIHKA
riporeoxiMivyHoro (pPyHKUIOHYBAHHSI TE€PMAJBLHOI0 MiHEPAJIbHOIO J:Kepesia B

bartna (Cxignuii AJKup).

l'iopozeonociune oocnioxcennss mepmanvhozo odxcepena Ouled Aicha 6 zopax Opec nokasaino,
Wo 0xcepeno GUHUKAE 8 Ne6HOMY NPUPOOHOMY KOHMEKCMI, 20JI08HUM YUHOM NPeoCmasieHOMY
HASBHICMIO 8EPMUKATILHO2O PO3NOMY 8 HANPAMKY Ni6HIY-NIGHIY, Wo 3a4inae KpetoaHi eanuaxu. Lle
CHpUSIE BUX00Y HA NOBEPXHIO NOMIPHO-2ApAYOI 800U, meMnepamypa siKoi CmaHosums npudIu3HoO
30 °C, a excnayamayiunuti 0edbim — 3 1/c. Bepmukanvhe enekmpuune 30H0Y8aAHHSA IN Situ NOKA3AL0
2NIUOUHHY HAABHICb COJIEHOCHO20 NPOBIOHO20 DIBHS 8 MENCAX BANHAKOBO2O CMILIKO20 MACUBY, AKUL,
LIMOGIPHO, 0Ci0as y HanpamKy po3nomy. Hasaguicmv yb020 coNeHOCHO20 PiGHA CUNLHO 6NAUBAE HA
2IOpOXiMito 0aH020 mepmMaibHo20 Odicepena. Tax, oda 3 Oxcepena XapakmepusyemuvcCs GUCOKOIO
MiHepanizayiero, 3yMOGIEHOI0 MeMNnepamypor, KA CHPUAE PO3YUHEHHIO MIHepAalbHUXx coet y
00CmMamuitl KitbKocmi Ha 6CboMy wiaaxy ii npoxodacenus (12390 mxCm/cm). Bucoxi konyenmpayii
X20pudis, HamMpio ma cyibgamis 6Kazyoms Ha 3HAYHUL 6HECOK COel 3 BUNAPOB8YBATIbHUX YIBODEHD,
a emicm Kanivyiro 6KA3ye Ha me, o Ys 600a GopMyembcs ni0 6NIUBOM PO3UUHEHHS KAPOOHAMHUX
ymeopeHy. Li ¢hizuxo-ximiuni xapakxmepucmuxu Haoaromo yiti 800i NiKY8AIbHUX G1ACMUBOCTEl, SKI
MOJCHA NOACHUMU 1T XIMIYHUM CKAAOOM, SUCOKUM EMICMOM KAM'SIHOI coll ma HU3bKUM 8MICIOM
Himpamis. I eomepmomempis noxasana, wo yi mepmanbHi 600U HAOY8AOMb GUCOKOI meMnepamypu
VY CB0IX NOYamKo8ux pe3epsyapax, Haoxoos4u 3 2IUOUHU Yepe3 CUCmeMy pO310MIi8, AKa 3adinac
nopoou hynoameHmy.

Knrwowuoei cnosa. Oowcepeno, mepmanvhe MinepanivHe Odicepeno, 2iopoximis, pecion Aypec,
Anorcup.
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This study aims to evaluate the quality of wastewater treated by Mila's activated sludge process,
assessing its potential for agricultural reuse. Effective wastewater treatment is essential to mitigate
health risks associated with the use of surface and groundwater resources. Reusing treated
wastewater for irrigation is a key objective, especially in arid and semiarid regions where water
scarcity is prevalent. The research adheres to Algerian regulations, which currently restrict the reuse
of urban effluent. We conducted comprehensive analyses of several critical parameters, including in
situ measurements of temperature and pH using multi-parameter field probes. Laboratory analyses
were performed to determine levels of suspended matter (SM), biochemical oxygen demand (BODs),
chemical oxygen demand (COD), nitrates (NO3), nitrites (NO2), ammonium (NH4), and total nitrogen
(TN) using spectrophotometric and conventional techniques. To assess the irrigation suitability of
the treated wastewater, we evaluated electrical conductivity (EC), sodium percentage (Na%), sodium
absorption ratio (SAR), residual sodium carbonate (RSC), permeability index (P1), magnesium ratio
(MR), and Kelley ratio (KR). Our findings, derived from field visits and observations of the
purification processes, indicate that the treated effluents generally comply with quality standards for
key pollutants, particularly BODs, COD, and SM. The treated water meets the regulatory
requirements for discharge into the receiving environment. Additionally, the evaluated parameters,
including the average SAR value, which falls within acceptable limits, indicate that the treated
wastewater is suitable for agricultural irrigation. Overall results showed no alkalinities, magnesium,
or bicarbonate dangers associated with using Sidi Marouane WWPT's purified water for agriculture,
indicating that the treated wastewater is suitable for agricultural irrigation.
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suitability, indices, wastewaters reuse.

© Zaoui Lilia’><, Abbaci Sameh?, Fekrache Fadila?, Kahit Fatima Zahra!, Khelifi Walid?,

Benselhoub Aissa*l<, Sakher Elfahem?®, Soliman Abdel Mohsen®, 2025.

! Department of Ecology and Environment, Faculty of Sciences, University of 20th August 1955,
Skikda, Algeria, zaoui_lilia@yahoo.fr

2 Laboratory of Research in Biodiversity Interaction, Ecosystem and Biotechnology (LRIBEB),
Department of Natural and Life Sciences, Faculty of Sciences, University 20th August, 1955,
Skikda, Algeria

% Laboratory of Civil Engineering, Badji Mokhtar University, Annaba, Algeria

4 Environmental Research Center (C.R.E); Annaba, Algeria, benselhoub@yahoo.fr

% Energy Environment and Information System (LEEIS), Department of Material Science, Faculty
of Science and Technology, African University Ahmed Draia, Adrar, Algeria

® Therapeutic Chemistry Department, Pharmaceutical and Drug Industries Institute, National
Research Centre, Cairo, Egypt

® This work is licensed under a Creative Commons Attribution 4.0 International License
Article Info: Received: November 20, 2024;
Final revision: December 21, 2024; Accepted: January 12, 2025.

-19 -



https://doi.org/10.5281/zenodo.14631761
mailto:zaoui_lilia@yahoo.fr
mailto:benselhoub@yahoo.fr
mailto:zaoui_lilia@yahoo.fr
mailto:benselhoub@yahoo.fr

Hayxosi 3anuckn Cym/IITY imeni A.C. Makapenka. I'eorpagiuni nayku. 2025. T. 2. Bun. 6

Introduction. Algeria faces increasing threats to its water resources due to
pollution from urban and industrial sewage discharges, which contain various
pollutants and pathogenic microorganisms, threatening the quality of the environment
[1- 2]. Wastewater, derived from residential, industrial, and other sources, necessitates
treatment to eliminate harmful contaminants that pose a threat to the environment and
human health [3]. Population growth and urbanization have increased demand for
natural resources, including water, posing challenges in wastewater management,
necessitating effective treatment to preserve water resources and prevent
environmental degradation [4]. The efficient design and operation of treatment plants
require the accurate characterization of wastewater before treatment [5]. Parameters
like chemical oxygen demand, biological oxygen demand, nitrogen, phosphorus, and
solids per capita are crucial for designing wastewater collection systems and
controlling water resource pollution, estimating pollution load, and assessing urban or
industrial wastewater flows [6].

Wastewater treatment aims to protect human health and prevent environmental
damage by properly disposing of domestic and industrial wastewater, with a significant
purpose of recycling water for irrigation in limited water resources [7]. Wastewater
treatment plants (WWTPs) play a crucial role in urban water infrastructure, but they
face increasing stringent requirements in effluent quality, energy consumption, and
resource recycling [8-9]. Mathematical models are utilized to predict WWTP
efficiency and develop operational strategies by quantitatively linking influent
parameters to effluent water quality [10].

Algeria's potential for reusing treated wastewater for agricultural purposes has
significantly increased from 20 million m? in 2014 to 40 million m? in 2019, with 26
WWTPs involved in treated wastewater reuse, irrigating over 13,000 hectares of
agricultural land. Key projects include Chelghoum Laid, Ouargla, Saida, Tiaret, Chlef,
Sétif, Médeéa, Sidi Bel Abbes, and Ain Defla. The ONA/ONID is preparing an action
plan to explore the potential of reusing treated wastewater for large-scale irrigation
across five national hydrographic basins [11-12].

The preservation and reuse of wastewater is a significant global challenge in
agricultural irrigation, as untreated wastewater can cause soil damage, agricultural
production issues, and saline intrusion in groundwater, posing significant challenges
[13]. US farmers are exploring the integration of total water Supply in agriculture to
address expanding water shortages, particularly in regions supplied by the Colorado
River [53]. As water scarcity worsens, the need for sustainable water sources becomes
urgent, with reclaimed wastewater emerging as a safe alternative to standard water
supplies [54].
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In Algeria, many WWTPs, particularly older ones, suffer from reputational issues
due to technical sophistication, management deficiencies, and insufficient operational
funding, leading to disuse [14]. Algeria's significant WWTP, Sidi Merouane plant in
Mila city, uses activated sludge treatment and is part of the Beni Haroun dam's
protection facilities. However, many older WWTPs face reputational issues due to
technical sophistication, management deficiencies, and insufficient funding, leading to
disuse [14].

Various treatment methods, including biological, physicochemical, and
membrane-based techniques, are used to mitigate harmful effects of these substances
[15-16]. AquaMeld is a revolutionary method for recycling agricultural and industrial
effluent in rivers and lakes [48]. Cleanup and environmental restoration also demand
major investment. These cumulative costs emphasize the critical need for adequate
wastewater treatment as an environmental and economic imperative [49].

The study evaluates the physicochemical quality of wastewater from Sidi
Marouane to identify anomalies, enhance treated water value, and assess irrigation
suitability using various water quality indices.

Materials and Methods. The study of water quality and composition is essential
for assessing the health of water bodies and their surrounding environments [18 -19].
In this research, the quality of influent and effluent water from each treatment plant
was evaluated by measuring various physicochemical parameters. These included
electrical conductivity (EC), pH, temperature (T), chemical oxygen demand (COD),
biochemical oxygen demand over five days (BODs), suspended matter (SM), total
nitrogen (NT), nitrate (NO3), nitrite (NO;), ammonium (NH,), phosphate (PO,),
dissolved oxygen (OD), and flow rate. These parameters were monitored monthly,
covering both hot and cold periods, across different aerated lagoon stages and between
the influent and effluent.

Characterization protocols

Samples were collected using sterile glass vials with a capacity of 1500 ml.
Sampling was consistently performed at the same time of day and at the water surface,
twice monthly during both the cold and hot periods. For each sample, in situ
measurements of temperature and pH were taken using a multi-parameter field device.
These parameters are highly sensitive to environmental conditions and may alter during
storage and transport to the laboratory [19]. For other parameters, samples were
collected using a specialized sampler and stored in sterile glass bottles. These were
transported in an icebox to ensure preservation, with analysis conducted within a
maximum of 8 hours if the distance between the sampling site and the laboratory
required it. Laboratory analyses were performed according to standard and
spectrophotometric methods (Table 1).
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Table 1
Water quality parameters and their analytical method
Parameters Instruments/Apparatus
pH pH/Temperature
EC, TDS Conductivity/TDS/Salinity meter Portable
SM Filtration
Mg, Ca Titration with 0.05 N EDTA
Na, K Flame Photometer
Chloride CI Titration using 0.014 N AgNO3 (Argentiometric)
Carbonates COgs, Bicarbonate HCO3s | Titration with 0.01 N H2SO4
Ammoniac, NH3 Spectrophotometer
Nitrate NOs Spectrophotometer
Sulfate SO4 Spectrophotometer
Phosphate PO4 Spectrophotometer
BOD, COD, DO OD meter
TN Spectrophotometer

Presentation of the study area

Sidi Merouane is one of the thirty-two communes of Mila city in Algeria; it is located
14 km northeast of Mila city. The wastewater treatment plant of Sidi Merouane has a
treatment capacity of 20.657 md®day, 137.000 inhabitant’s equivalent, and water
produced by the plant was discharged into the basin of Bni Haroune dam, which is
located nearby (MWR 2014). Its surface area is 8 hectares, on the southern side of the
Beni Haroune dam. The plant treats wastewater from the agglomerations of Sidi
Merouane, Grarem Gouga and Mila (Fig. 1).

Kilometers
(8] 250 500 1 000

Fig 1. Map of Sidi Merouane WWTP location (Mila, Algeria) (Own edition using ArcGIS

Software)
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Characteristics of WWTP

The National Sanitation Office (2014) manages the plant. It was commissioned
on 01 August 2009, with a nominal capacity of 137,000 EqH (2015 horizon) and an
installed flow of 20,657 m3/d. The wastewater entering the plant is domestic water
arriving from 07 lift stations. The treatment method used in the WWTP is low load
activated sludge with nitrogen and phosphorus treatment. This wastewater pollution
treatment aims to protect the Bni Haroune dam [11].

This wastewater treatment plant was built to mitigate the pollution of the lake of
the Beni Haroun dam, particularly at the level of the lake of the dam, which receives
the waters of the Rhumel wadi and Endja wadi. The wastewater treatment plant of Sidi
Merouane, the first of a series of three planned in this watershed, was delivered in 2009
by NSO, the project owner. It was built by GCB (a Sonatrach subsidiary specializing
in civil engineering and construction) under the leadership of a project manager who
was responsible for the proper execution of work, and OTV (a French company
responsible for the equipment). Once treated, the water produced by the plant will be
discharged into the nearby dam basin. The quality discharged will comply with
international standards, i.e. less than 30 mg/l for BOD, less than 30 mg/l for MES, less
than 90 mg/l for COD, less than or equal to 10 mg/l for nitrogen and 50 to 80 %
(depending on season) for total phosphorus [17].

Irrigation Water Quality Indices

To assess the quality of treated water for irrigation, five indices were created using
physicochemical data from the treated water samples. These indices include the
Sodium Adsorption Ratio (SAR), Sodium Percentage (Na%), Magnesium Absorption
Index (MAR), Percent Soluble Sodium (SSP), Sodium Carbonate Residue (RSC), and
Total Dissolved Solids (TDS).

The Sodium Adsorption Ratio (SAR) is particularly significant, as high SAR
levels can reduce soil permeability and make it harder, rendering it impermeable and
unsuitable for plant growth. The SAR is determined using the ratios of sodium,
calcium, and magnesium, all measured in mg/l. The calculations for these indices are
performed using specific equations (1 to 6) [21-23].

Nat

SAR = JTTQH (1)
i

>

MAR = % 100% 3)

S5P = Ca2++AZg(12++Na+ 4
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RSC = (CO%™ + HCO3) — (Ca?** + Ca?") (5)
TDS — the Sum of Major anions (6)

Statistical analyses

For the analysis of statistical data, we calculated means (avg) for the various
parameters studied they were carried out using the SPSS software, to compare
differences between months and to evaluate if there were any significant variations in
the treated water in the end of WWTP.

Results and Discussion. In this part, we will discuss the results of our work and
the detailed interpretations of the physicochemical analysis of the wastewater of Mila
city determined from the daily samples taken in cold period and hot period.

Quality aspect of treated and wastewater

The Sidi Merouane WWTP's secondary treatment efficiency is monitored through
parameter analysis, indicating a degree of agreement with optimal discharge standards
(Table 2).

Table 2
Summary of results of the physicochemical analysis of the water of Sidi Merouane WWTP
in cold period and hot period

Parameters NOrmS Wastewater _ Tr_eated water _
Cold period | Hot period | Cold period | Hot period

TCO 25 14.94 17.15 15.28 18.16
EC (uS/cm) 2000 1988.90 1990.26 1529.52 1533.79
pH 6.5<pH<8.S5 8.03 7.80 7.57 7.51
Ox D (mg/l) 5 4.06 2.34 6.00 4.29
BODs (mg O2/1) 30 243.57 268.33 3.93 2.83
COD (mg/l) 90 496.44 529.71 22.13 21.27
SM (mg/l) 30 459.88 427.10 6.17 4.63
NOs (mg/l) 1 3.30 1.80 1.00 1.30
NO, (mg/l) 1 5.40 5.60 0.13 0.32
NH4 (mg/l) 0.5 70.00 29.20 0.67 0.39
PO4 (mg/l) 2 6.50 5.40 3.08 1.68
TN (mg/l) 25 79.00 81.00 11.20 2.90

Temperature variations in wastewater treatment plants significantly impact the
growth of microorganism colonies [20]. At the WWTP inlet, the average water
temperature is 14.94 °C in the cold period and 17.15 °C in the hot period. At the outlet,
the average temperature is 15.28 °C in the cold period and 18.16 °C in the hot period
(Table 2). These values are below the Algerian standards for urban liquid waste
(30 °C). Temperature influences the metabolism and growth of aquatic organisms,
particularly microscopic ones, by promoting the development of mesophilic bacteria
that enhance organic pollutants degradation through oxidation and mineralization [24
-25], and is therefore directly linked to the rate of organic matter degradation [20].
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Climate variations in Algeria affect water temperatures at stations, allowing bacteria
growth and organic matter degradation. No significant temperature changes between
WWTP inlet and outlet [19].

Conductivity is a crucial measure for wastewater quality control, indicating the
mineralization of water and the salinity level of raw water entering a WWTP. The raw
water has higher conductivity than the treated water, with averages of 1988.90 uS/cm
in the cold period and 1990.26 puS/cm in the hot period, compared to 1529.52 uS/cm
in the cold period and 1533.79 uS/cm in the hot period (Table 2). These values are
within the standards for discharge to irrigation (2000 uS/cm), according to JORA [26-
27].

pH is a crucial water quality parameter that measures acidity, alkalinity, or
basicity, and should be closely monitored during treatment operations [27]. The pH
values of the wastewater in both seasons are almost neutral, with 8.03 and 7.57 in the
cold period and between 7.80 and 7.51 in the hot period (Table 2). These values remain
within the Algerian discharge standards (6.5 < pH < 8.5).

Oxygen is crucial for aerobic aquatic life respiration and organic matter oxidation,
also known as self-purification. At the WWTP inlet, dissolved oxygen has average
monthly values of 4.06 mg/l in the cold period and 2.34 mg/l in the hot period. In
treated water, dissolved oxygen increases, with average values of 6.00 mg/l in the cold
period and 4.29 mg/l in the hot period (Table 2).These values meet the Algerian
standards for discharge (5 mg/l). This increase in oxygen concentration indicates
improved water quality, which benefits most aquatic organisms [28].

Biochemical oxygen demand (BODs) measures the oxygen needed for microbial
degradation of organic matter in wastewater, measured over a five-day incubation
period at 20°C in the dark [28-29]. The BODs values at the WWTP inlet vary between
243.57 and 268.33 mg O/l in the cold and hot periods (Table 2), respectively. At the
outlet, BODs shows a significant decrease, with values below the optimal limit for
discharge (3.93 and 2.83 mg O/l in the cold and hot periods, respectively). According
to JORA, the limit for irrigation is 30 mg O,/l, and the same standard applies for
discharge to the natural environment [30].

Most suspended matter (SM) in wastewater is biodegradable [31]. This is
reflected in the significant reduction in SM from raw to treated water. In raw
wastewater, SM values are 459.88 mg/l and 427.10 mg/l in the cold and hot periods,
respectively. At the WWTP outlet, values drop to 6.17 mg/l in the cold period and 4.63
mg/l in the hot period (Table 2), remaining below the WHO [24] and Algerian
discharge standards (30 mg/l). The WWTP effectively operates by significantly
degrading SM in treatment ponds and eliminating a significant portion through
sedimentation in settling tanks.
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Chemical oxygen demand (COD) measures the concentration of organic or
mineral matter, dissolved or in suspension, in water. In treated water, COD values
(Table 2) are 22.13 mg/l in the cold period and 21.27 mg/l in the hot period,
significantly lower than the COD values of raw wastewater (496.44 mg/l in the cold
period and 529.71 mg/I in the hot period). The treatment process enriches water with
oxygen, primarily through aerators in activation basins, enabling the chemical
degradation of organic matter [30-32], which falls below the Algerian discharge
standard (120 mg/l), the Official Journal of the European Community standard (125
mg/l), and WHO standards (<90 mg/l).

The treated wastewater contains ammonium and nitrite concentrations below
Algerian standards. Nitrate levels are below Algerian standards. Total nitrogen
concentrations are higher in influent water than treated water, with maximum values at
the inlet and outlet, but not exceeding Algerian standards.

The predominant form of nitrogen discharged by the Sidi Merouane WWTP is
ammonium (NH4) [33]. Ammonium concentrations can cause dissolved O,
consumption during oxidation, while low or zero nitrate concentrations indicate
nitrification in aeration tanks, which requires adequate pH and dissolved oxygen
conditions [35]. Oxygen is essential for nitrification, but its concentration in aeration
tanks is limited (around 0.4 mg/l), hindering nitrifying bacteria growth [36]. Dissolved
oxygen levels directly affect COD abatement efficiency, with depletion leading to
higher COD values and lower abatement rates.

The study found high nitrogen removal rates, likely due to aerobic processes
maintaining sufficient nitrifying bacteria concentrations in the aerobic part of the
channel, supported by an anoxic zone upstream of biological treatment [35].

Phosphate (PO,4) in treated water can cause eutrophication, water quality
deterioration [37], and promote algae growth [38], leading to water body colonization
and increased eutrophication in marine waters [39- 40].

Description of WWTP performance

The high BODs abatement efficiency is due to the growth of purifying bacteria,
while a decrease in bacterial activity results in lower efficiency, consistent with the
Maghnia WWTP's 94.94% rate [17-40]. Dissolved oxygen levels directly influence
COD abatement efficiency ((Table 3), with depletion resulting in higher COD values
and lower abatement rates [19-41]. This trend aligns with observations from Mascara
city [42].

BOD and COD are crucial indicators of organic contamination in water and
wastewater, affecting aquatic life and wastewater treatment facilities. Low
concentrations support aquatic life, while high levels deplete dissolved oxygen,
affecting aquatic ecosystems [7]. The biodegradability of wastewater, such as that from
slaughterhouses, is evident when examining this ratio, suggesting that biological
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treatment is suitable [43-44]. High-suspended matter concentrations in treated water
(Table 3 and 4) are primarily due to algae presence, lagoon aging, and sludge

accumulation, indicating the need for cleaning operations [19].
Table 3

European wastewater discharge standards [28]

Parameters | Concentration | Minimum performance
BODs 25 mg/| 80 %
COD 125 mg/I 75 %
SM 35 mg/l 90 %
NTK 10-15 mg/I 70 %
PT 1-2 mg/l 80 %
Performance of WWTP
Parameters Performance (%)
Cold period Hot period
SM 98.61 98.96
BODs 98.28 98.94
COD 95.31 96.05

Comparison of principal ions

Compared to treated sewage water in the hot period (Fig 2), the concentration of
major ions is significantly higher in the cold period, except for Cl, Mg, and SO,. In the
study region, Na, Mg, and Ca are the predominant cations, while SO, and CI are the
main anions in treated water during both periods. The cation chemistry is primarily
governed by sodium ions, followed by calcium, magnesium, and potassium (Na > Ca >
Mg > K) [23-45].

60
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[c] mg/I

20

) - .
- ey A = -
Ca Mg Na K NH4 NO3 NO2 cl SO4 PO4

IONS
B Cold period M Hot period

Fig 2. Evaluation of the average concentrations of major ions in treated water (Own edition)
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Irrigation suitability

In relation to quality control tests performed on treated water used for irrigation
in this area. In order to evaluate quality of this water, we analyzed all the salinity-
related variables during study period (Table 5).

Agriculturally useful nutrients such as nitrogen, phosphorus, and potassium could
be also recovered and reused [50-51].

Table 5
Classification of various irrigation indices

Results and Number of Samples (%)
Index Range Water Category Cold period Hot period
<10 Excellent 0 9.5 (100 %)
SAR 10-18 Good 12.87 (100 %) 0
18-26 Doubtful or fairly poor 0 0
>26 Unsuitable 0 0
<20 Excellent 0 0
20-40 Good 0 0
Na% 40-60 Permissible 0 52.82 (100 %)
60-80 Doubtful 63.11 (100 %) 0
>80 Unsuitable 0 0
MAR <50 Good 44.48 (100 %) 45.17 (100 %)
>50 Unsuitable 0 0
sSp <50 Safe 0 0
>50 Unsafe 61.07 (100 %) 50.70 (100 %)
<1.25 Safe -33.43 (100 %) -42.77 (100 %)
RSC 1.25-2.5 Marginal 0 0
>2.5 Safe 0 0
DS <1000 Non-saline 109.92 (100 %) 110.14 (100 %)
>1000 Saline 0 0

The water is thus not in danger of becoming alkaline and may be utilized for
irrigation, according to the average SAR value, which is still in excellent category (hot
period) to good category (cold period), as well as the other parameters, including MAR,
Na %, SSP, RSC, and TDS (Table 5). Overall results showed in Table 5 that there are
no alkalinity, magnesium, or bicarbonate dangers associated with using Sidi Marouane
WWPT's purified water for agriculture [43—46]. The use of groundwater would not rise
if treated wastewaters are used for irrigation on these farms. Instead, the amount of
conventional and filtered water available for irrigation would decrease due to lower
costs [47]. Recovering and reusing agricultural nutrients like nitrogen, phosphorus, and
potassium through treated water reuse for irrigation can contribute significantly to a
circular economy and sustainable development [52-53].

Conclusion. Wastewater treatment using the activated sludge process is a
continuously operating system where microorganisms are brought into contact with
wastewater containing organic matter and oxygen, which is injected to provide the
bacteria with this essential element for their respiratory needs. The aim of this study is
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to evaluate the efficiency and purification performance of the Sidi Merouane
wastewater treatment plant, which utilizes an activated sludge system.

The experimental results demonstrate that the Sidi Merouane WWTP generally
produces satisfactory outcomes, adhering to Algerian standards and WHO guidelines
in terms of BODs, COD, SM, and NT, thereby indicating the effective operation of this
facility. During the monitoring period, the Sidi Merouane WWTP achieved notable
purification yields, with COD and BODs abatement rates exceeding 98% and SM
reduction close to 96%. These results confirm the purification efficiency of the WWTP
and its reliability in water treatment, with the treated water quality meeting the required
criteria for discharge into the receiving environment. Moreover, the average SAR value
remains within the acceptable range, alongside other parameters such as MAR, Na%,
SSP, RSC, and TDS, indicating that the purified water is suitable for agricultural
irrigation in hot period.

However, the challenges facing wastewater treatment facilities, both in urban and
rural areas, include inadequate coverage, poor operational states, design flaws, lack of
expertise, corruption, insufficient funding, overloaded capacities, and inadequate
compliance monitoring. These issues are prevalent in both developed and developing
countries. To protect the environment and public health, especially for those who rely
on surface water as a primary water source, it is imperative to enforce water and
environmental regulations. Treated wastewater reuse for irrigation can reduce
irrigation water imbalances, particularly in water-scarce areas, while also increasing or
maintaining food output by expanding irrigated agriculture, and enhancing global food
and water security. Additionally, exploring technical solutions to enhance wastewater
treatment standards is essential to facilitate safe water recovery. Consideration of the
microbiological quality of treated resources, as required by national regulations, is also
crucial. Comprehensive regulations and strategies for risk management are critical to
ensuring the smooth operation and long-term viability of TW reuse systems, as well as
environmental and public health and societal acceptance.
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Pe3rome

3aoyi JI., A66aui C, dekpaue @., Kaxit @.3., Xemidi B., bencenry6 A., Caxep E.,
Coniman A.M. XapakTepucTHKa SIKOCTI ounmieHux Ta crTiyaux Boa Cinmi
MapyaHcbKHX OYMCHHX CcHoOpya y mpoBiHmii Mija, AJkMp: NpHIATHICTH Ta

IMOBTOPHE BUKOPUCTAHHSA JIS ipuraumii.

Lle Oocnioscenns mae Ha memi OYiHUMU AKICMb CMIYHUX 600 3 micma Mina, ouuweHux 3a
00NOMO20I0 NPOYeCy aKMUHO20 MLy, OYIHUBWU iXx nomenyian Oisk NOBMOPHO2O BUKOPUCTIAHHSL 6
cinbcokomy eocnooapcmsi. Egexmuene ouuwjenns cmiyHux 600 Mac 6axiciuge 3HAYeHHs O
NOM SIKWEHHST PU3UKI6 O/ 300p08’s, NOG S3AHUX 3 GUKOPUCMAHHSAM pPecypcié No8epXHesux i
niozemHux 600. IlosmopHe SUKOPUCMAHHA OYUWEHUX CMIYHUX 600 OJisl 3POULEHHS € KII0Y0BOI0
Memoto, 0coOIUBO 8 NOCYWINUBUX [ HANIBNOCYWIUBUX pe2iOHax, O0e nowiupeHui oediyum 600u.
Hocniooicennss 0ompumyromuscs 3aKoHie Andxcupy, ki Hapasi 0OMenHcyioms NOSMopHe BUKOPUCIAHHS
MicbKux cmoxie. Mu npogenu KOMNIEKCHUll AHANI3 KIIbKOX KPUMUYHUX NAPAMEempis, GKI0UAOYU
sumiproeants memnepamypu ma pH in situ 3a 0onomo2or bazamonapamempuyHux no1b08UX 30HOI8.
bynu npoeedeni nabopamopni ananizu ona eusnauenHs pignie sagucaux pevosur (3P), bioximiunozo
cnootcueanns xuchio (BCKs), ximiunoeo cnoocueanns xucuio (XCK), nimpamie (NO3), nimpumis
(NO2), amonito (NHa) i 3acarvnoco azomy (3N) 3a 00nomo2ow cnekmpogomomempuuHux ma
36uyauHuUx memoodis. Ll[o6 oyinumu npuoamuicme OYUWEHUX CMIYHUX 800 O/l 3POULEHHS, MU
oyinunu enekmponposionicme (EC), siocomox nampiro (Na%), xoeghiyienm noenunanns mampiro
(SAR), 3anuwxosuti kapoonam nampito (RSC), inoexc nponuknocmi (PI), koegiyicnm maenio (MR)
i koeiyienm Kenni (KR). Hawi ucnosku, ompumani nio 4ac 8i3umie Ha Micys ma cnoCmepedlceHs
3a npoyecamu OYUWEHHs, 6KA3YIOMb HA Me, WO OYUWEHI CMOKU 3aedlomM 6IOnosioarons
cmaunoapmam aKocmi wo0o 0CHO8HUX 3a0pyontosauis, 30kpema bCKs, XCK ma 3P. Ouuwena 6oda
8I0N0BIOAE HOPMAMUBHUM BUMO2AM U000 CKUOAHHA 8 nputimaiode cepedosuwye. Kpim moeo, oyineni
napamempu, 6ka0Yalouu cepeoHe 3nauenHs SAR, 3naxooamvca 6 oonycmumux medcax. 3a2anvii
pe3yibmamu noKa3aau 8i0CymHicms Hebe3neKu JYHCHOCMI, MacHilo 4u Oikapbonamy, noe sa3aHoi 3
sukopucmannam oyungernoi 6oou Cioi MapyancovKkux ouuchux cnopyo 0s CilbCbK020 20Cno0apcmad,
Wo 6KA3YE HA Me, WO OUUWEHA CMIYHA 800a NPUOAMHA OJIs CLIbCbKO2OCHOOAPCHKO20 3POULEHHS.

Knwuoei cnosa: napamempu, oyinka, cmanoapmu, aKMUHUL MyJ, MICbKI CMOKU,
NPUOAMHICIb 00 NOAUBY, THOEKCU, NOBMOPHE BUKOPUCIAHHS CMIYHUX BOO.
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MNOBTOPIOBAHICTH CUJIBHO MOPO3HUX HOUEM Y m. KUEBI

Jocnioocenusn poszensoae wacmomy ma OUHAMIKY HAO38UYAUHO MOpPO3HUX Houell (Tmin < -
20°C) y Kuesi 3a nepioo 1950-2023 pokie. Knimam Kuesa, wo xapaxmepuzyemvcsi nOMIpHO
XOJIOOHUMU 3UMAMU MA MENTUM JLIMOM, 3A3HA8 NOMIMHUX 3MIH YHACTIOOK 2100AIbHO20 NOMENIIHHL.
Y pobomi npoananizosano 00620cmpoKo8i Memeopono2iuti Oani 015 6UsNeHHs MeHOeHYIll X8Ulb
X0100y ma iXHb020 6NIUBY HA MICbKY HOPACMPYKMYPY, CRONCUBAHHA eHep2ii ma 2pomadcvke
300pos’s. Pezynemamu nokazyiome, wo KiIbKICMb HAO36UYANUHO MOPO3HUX HOYeU CYMMEGO
smenwunacs 3 kinys 1980-x pokie. Hxwo 6 nepioo 1950-1987 pokie ixws cepeons KiibKicmb
cmanosuna 17 na pix, mo nicaa 1987 poxy éona 3nuzunacs 0o 4,5. [locrioxcenns euokpemaroe 08a
nepioou. 1950—1987 poku, wo xapakmepu3yomscs uacmumu xo10008umu xeuramu, ma 1988—2023
POKU, KOIU IXHA KibKicmb 3Ha4Ho ckopomuaaca. Haibinew cyeopi sumu, maxi sk 1963, 1985 i 1987
PoKig, manu nonad 20 Hao36u4aHO MOPO3HUX HOUel, MOOi K Y OCMAHHI POKU MAKi A8uwa cmanu
piokichumu. Cmamucmuynuii ananiz, 30Kpema NiHItUHaA pezpecis, NiOmeepoxcye mMeHOeHYilo 00
3MEeHUeHHS! KiIbKOCMI MOPO3HUX HOYell, WO VY3200HCYEMbCS 13 3A2ATbHUMU KIIMAMUYHUMU 3MIHAMU
ma egekmom Micbko2o menyiogoeo ocmposa. Ilonpu 3azanvhe CKOpOUeHHs eKCMPeManlbHO X0I00HUX
ABUWY, BOHU BCe Uje MPANJIsIIOMbCs Yepe3 MU ApKMUYHUX NOGIMPAHUX MAC, 0COOIUBO V CIUHI ma
aromomy. Bnaue makux nouell ma mpancnopm, nompebu 8 ONaleHHi ma pusuku 07 300po8 s
8PA3IUBUX 2PVN HACENeHHs 3AIUUAEMbCS 3HAYHUM. Jlocniodcenuss nioKpecioe HeoOXiOHicmb
nOOANbULO20 MOHIMOPUHSY mMa adanmayituHux cmpameeii 05  NOM SAKUIEHHS  HACHIOKIG
eKcmpemanbHux no2oonux ymos y Kueei. Ompumani pezyriomamu cnpusioms Kpawjomy po3yMiHHIO
PeCiOHANbHOI KIIMAMUYHOL MIHAUBOCMIT MA RIOMPUMYIOMb NOJIMUKY KIIMAMUYHOI adanmayii.

Knrouogi cnoea: naossuuatino Mopo3ui HOYL, X6UI X000V, 3MIHA KIIMAMY, MICbKUL Meni108ull
ocmpies, Kuis, memeoponiociuni menoenyii, memnepamypHa MiHaIUGiCmb.

AKTyaJbHICTh TeMH. J[0CHiKEHHSI TOBTOPIOBAHOCTI HAJI3BUYANHO MOPO3HUX
Houell y KueBl € akTyalnbHUM y KOHTEKCTI TVIOOQJIbHHMX 3MIH KJIIMaTy Ta IXHbOIO
BILJIMBY HA PET10HAIbHI KJIIIMAaTHYHI OCOOJIMBOCTI. X04a 3arajibHa TeH/ICHIIIS BKa3y€ Ha
NIJBULLIEHHS TEMIEPATYP 1 CKOPOUEHHS XOJIOJOBUX MEPIOJIIB, EKCTPEMAJIbHI OTO/IHI
SBUIIA, TaKl SK CWJIHBHO MOPO3HI HOYi, BCE III€ CTAHOBJATH CYTTEBY 3arposy s
MICBKUX CHCTEM KUTT€3a0€3MEeUCHHS, IHPPACTPYKTYPH Ta 3I0POB’ Sl HACEIICHHS.

['moGanpHe TOTEIUIIHHA MPU3BOAUTH HE JIMINE 0 IIABUINCHHS CEPEIHIX
TeMIlepaTyp, a ¥ 70 3MIHM YaCTOTH ¥ 1HTEHCHUBHOCTI €KCTpeMajbHuX sBull. Kui
JEMOHCTPY€E 3arajabHy TEHJICHIIIIO 10 CKOPOUCHHS MOPO3HUX TEPIOiB, TPOTE Y TIEBHI
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POKHM BCE III€ CIOCTEPIraroThCA PI3Ki MOXOJIOJAHHs, SKI MOXYTh MaTH CEpHo3HI
COIIAJIBHO-€KOHOMIYH1 HacHiAKku. JIOCIIIKECHHS TaKUX SBUII JO3BOJISIE€ OLIHUTU TXHIO
NEPIOANYHICTD 1 MPOTHO3YBAaTH MOXIIMBI PU3UKH B Malil0yTHHOMY.

Mopo3Hi HOYI MOXYTh BHKIMKATH 3HA4YHI MTpoOJeMU [Js TPaHCIOPTY,
eHepreTuku Ta BojomnocradaHHs. [Ipu Temmepatypi Huxde -20°C 3pocrae pu3MK
aBapiii Ha TeIIoTpacax, BUXOJY 3 JaJy €JIEKTPOMEPEK 1 TPAHCHOPTHUX CHUCTEM.
JlocnmipkeHHsT TakKuX SBHUI JIOIOMAarae MICTy pPo3poOJsaTu e(EeKTUBHI cTpaTerii
ajanTailii Ta pearyBaHHS.

Huspki TemmepaTypu € 0COONMMBO HEOE3MEUYHWMHU IS BPA3IMBHUX TPYII
HACEJICHHS, 30KpeMa JITHIX JItojied, OE3JOMHUX 1 TUX, XTO MPAIfO€ Ha BIIKPUTOMY
NOBITP1. XO0JOJOBI XBUJIl MOKYTh CIIPUYUHSATH MEPEOXOJIOKEHHS, OOMOPOKEHHS Ta
HaBITh JIETAJbHI BUNAAKA. MOHITOPUHT Ta aHali3 MOPO3HUX HOYEH J03BOJIE
CBOEYACHO BIIPOBAXKYBATH 3aXO0/1 3aXUCTY HACEICHHS.

PantoBi MOpO3HI XBWJII MOXYTh MaTHh CEpPHO3HI HACHIIKUA [JISl CLIBCHKOTO
rocrojapcTBa, 0COOJMBO B yMOBaX 3MIHU KJIIMaTy. POCIMHHICTB, 110 aaNTy€ETHCS 10
M’SKIIUX 3UM, MOXE CTPaKJIaTU B1Jl HECIOJIBAHUX 3aMOPO3KIiB, 110 MPU3BOAUTH J0
3HMKEHHSI BpPOXKAWHOCTI. AHalll3 JUHAMIKM MOPO3HMX HOYEH J0moMarae OI[IHUTH
MOTEHIIMHI PU3UKU JJISI arPApHOTO CEKTOPY.

VY cyyacHUX KIIMaTUYHUX JOCTIHPKCHHIX BAXJIMBO HE JIMIIIE BUSBIATU 3arajibHi
TPEHIM MOTEIUTIHHS, a ¥ aHaII3yBaTH JIOKAJIbHI KIIMAaTUYHI €KCTPEMYMH, SKI MAIOTh
3HAYHHUH BIUIUB Ha KUTTEIISIIBbHICTH MicT. POOOTa HaJ 11€0 TEMOIO CTIpHSiE KpalomMy
PO3YMIHHIO B3a€EMO3B 3Ky MK TJ00aJbHUMU Ta JIOKAIBHUMH KIIMAaTUYHUMHU
3MiHAMHM Ta JIoroMarae po3poOsiTy aanTailiiiii cTpaTertii.

TakuM YMHOM, BUBYEHHSI MOBTOPIOBAHOCTI HAJI3BMYAITHO MOPO3HHMX HOYEH Y
KueBi € He nuilie HAyKOBO OOIPYHTOBAHUM, a ¥ CYCHMUIBHO 3HAUyIIUM. JloCTiTKeHHs
i€l MpoOJEMaTUKU CHpPHSE MOKPAIICHHIO MPOTHO3YBAaHHSA KIIMAaTUYHHUX PHU3HKIB,
JIOTIOMAarae ajganTyBaTH MIChbKI CHCTEMH JO MOKJIMBUX XOJIOJIOBUX E€KCTPEMYMIB 1
MIJIBUIIY€ PIBEHb TOTOBHOCTI JI0 MaOyTHIX KJIIIMATUIHUX BUKIIUKIB.

MeTol CTATTI € aHajii3 4YacTOTH, AWHAMIKA Ta TEHACHIH BUHUKHEHHS
HaJ3BUYaiiHO MOpo3HUX Houel (Tmin < -20°C) y Kuesi 3a nepioa 1950-2023 pokis.
JlocHmiKeHHST CTIpSMOBAaHE Ha BUSBJICHHS 3MiH y TOBTOPIOBAHOCTI TaKWUX SIBUII Y
KOHTEKCT1 IJI00alIbHOTO MOTEIUNHHS Ta ypOaHi3aliiHUX MpOLEciB, IO J03BOJIUTH
MOKPAIIMTH TPOTHO3YBAHHS €KCTPEMATBHUX XOJIOI0BUX MEPIOAIB 1 CIIPUSATH po3poOILii
aJanTallifHUX CTpaTerii s MiHIMI3aIlli iX HeraTUBHUX HACIIJIKIB.

AHani3 momnepeaHix aociaikeHb i myOJikauniid. JlocmimkeHHS yacToTH Ta
JTUHAMIKY HAJI3BUYaitHO MOPO3HUX HOUel y KueBi € BaXJIMBUM acTIEeKTOM BHUBUYEHHS
pPEriOHAIbHUX TMPOSIBIB TJIOOATBHUX KIIMAaTHYHHUX 3MiH. X04a NPSIMUX HAyKOBHUX
nyOmiKaiii, TPUCBIYCHHX caMme Iii Temi, oOMajib, ICHye€ HHU3Ka poOIT, IO
pO3MIISIIA0OTh MOB’s3aHI MHUTAHHS KIIMATHYHUX EKCTPEMyMIB Ta iX BIUIMBY Ha
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ypOanizoBani tepuropii [10-12]. 3aranpHa TeHIEHISA 10 MOTEIUTIHHA KIiMaTy B
VYkpaini miATBEpIKYEThCS AOCTIHKCHHSIMY, K1 BKa3ylOTh HAa 3MEHIIICHHS KUIBKOCTI
XOJOAHUX 3UMOBHX mepioniB [13-15]. 3okpema, B OIHIN 3 EKCHEPTHUX OIIHOK
3a3HAu€HO, W0, TOMPH 3arajbHe NOTEIUTIHHS, OKpeMi MOpPO3HI 3UMH BCE Il
TPAIUISIFOTHCS, IO CBIYUTH MPO 30ePEKECHHS EKCTPEMATBHUX X0JI010BHX siBHIL [3]. V
KOHTEKCTI ypOaHizamii Ta ii BIUIMBY Ha MIKPOKIIMAT MiCcTa BapTO 3TaJlaTH
JOCIIJIKEHHS, 10 PO3MIISIaloTh (PEHOMEH MICHKOTO TEIUIOBOTO OCTpoBa. Xoda
KOHKpEeTHI poOoTu, mnpucBsueHi KueBy, oOMexkeH1, 3arajJbHOCBITOBI TEHJCHIIT
BKa3ylOTh Ha Te, IO ypOaHi30BaHI TEPUTOPII MOXKYyTh MaTH BHUIIl TEMIEpaTypu
NOPIBHAHO 3 MPHIETIIMMHU CIIbCHKUMHU pailOHaMH, 10 BIUIMBA€ HA YacTOTy Ta
IHTEHCUBHICTh EKCTPEMAJIbHUX TeMIepaTypHUX sBUIl. KpiM Toro, AOCIiIKEHHS,
MPUCBSYECH] OILIHII BPa3IMBOCTI JO 3MIHM KiIiMaTy B YKpaiHi, MHIAKPECIIOIOTH
3pOCTaHHS KUIBKOCTI KJIIMAaTUYHUX CTUXIMHUX JIMX 32 OCTAHHE CTOP1YYSs, 110 BIUIMBAE
Ha PIi3HI CEKTOPH EKOHOMIKM Ta cycmiuibcTBa [5]. Takum umHOM, X04a NPSIMHUX
JOCTIIKEHb, IPUCBAYCHUX CaM€ Ha/J3BUYaiiHO MOpO3HMM HouaM y Kuesi, Hebararo,
1CHYI041 pOOOTH BKa3yIOTh Ha 3arajibHl TEHACHIIIT 3MIHU KJIIMaTy, 3SMEHIIEHHS YaCTOTH
eKCTpEMaJIbHUX XOJOJOBUX SBHI Ta BIUIMB ypOaHi3alli Ha MIKPOKJIIMAT MICTa.
[Tomanpmi AOCHIPKEHHS B LM Tally3l € HEOOXIAHUMH [Jis TJIMOUIOr0 pO3yMiHHS
JOKAIBHUX KIIMATHYHUX 3MIH Ta pO3pOOKH €PEKTUBHUX aJanTalliiHUX CTpaTeriil.

Buxknanenuss ocHoBHoro wmarepiany. Kiimar Kuea xapaktepusyerbces
CEepeNHIMHU PIYHUMH TeMIIepaTypaMu, 10 KOJUBarOThcs B Mexkax +7 °C go +10 °C.
3uMa € BITHOCHO MIPOXOJIOJHOIO 3 HE3HAYHUMH MiIHYCOBHMHU TeMIIEpaTypamH, a JITO
NOMIPHO TEIJIUM 13 CEPEeIHbOMICAYHUMHU TEMIIEpaTypaMH B JIMIHI Ha PiBHI
+18...420°C. OcepenHeHa cepegHsi MicsuHa, pIYHA TemIeparypa MOBITPS,
BIJIXWJICHHS B1JI HOPMHU CEpPEIHbOI MICSYHOI Temmeparypu mnoBiTps M. KueBa 3a
OaraTopiYHMIA TIEPioJ MpeACTaBIIeHO B Tabmusx 1, 2 [2].

Temneparypuuii pexxum Kuena BiioOpakae OCHOBHI O3HAKH TTOMIPHOTO KJIIMATy
3 XOJOJHUMHU 3MMaMU Ta TEIUIUMHU JITHIMH ce30HaMHu. AOCOJIOTHI MiHIMaJIbHI
Temneparypu, 3adikcoBaHi y micTi, MOXyTh aocsiratd —30 °C 1 Huxue. BonHouac
MaKCUMaJlbHI TeMmIeparypu BIITKYy 1HoAl nepesuinytorh +35°C. 3uma B Kuesi
3a3BUYail MOYMHAETHCS B KIHI JMCTOINAA — HA MOYATKY TPYJHS 1 TPUBAE 0 KIHIIA
JatoToro. st 3MMOBOTrO MepioAy XapakTepHi K JEeTKl Ta MOMIpHI MOPO3H, TaK 1 €Mi3041
CUJIBHO XxoJiofiB. BecHa Hactae B Oepe3Hi, KOJM CEpPEeAHBOIOOO0BI TeMIepaTrypu
nounHaroTh nepeBuiiryBatu 0 °C. JIiTo TpuBae 3 4epBHS MO CEPIICHB, & OCIHb, 3a3BUYAM
TEIUIa 1 CyXa, HACTA€ Y BEPECHI.

BimHocHa BOJIOTICTH MOBITPSI MPOTITOM POKY 3a3Buuail ctaHOBUTH 70-80%, 3
HaWBUIMMU TOKa3HUKAaMU BOCEHM Ta B3UMKY. CepelHi 3HaUY€HHS PIYHOI KUIBKOCTI
onaaiB y Kuesi cranoBiare 61m3bko 600—700 mM. MakcumyM omajiB mpunaaae Ha
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TEIUIUI TIepioJ] POKY, OCOOJIMBO Ha TPaBeHb Ta UEPBEHb, TOA1 SIK 3MMa BIJIHOCHO CyXa,

3 TepeBaYKaHHSAM CHITOBUX OIIa/IiB.

Tabmurg 1
Ocepennena cepeaHsi MicsiuHa i piuna remneparypa noitpst M. Kuepa 3a 1881—
2020 pp.
XapakTepuCTHKA
4 2
5 2 2 E A = 3 5
2 =t H e 2 = = = = 3 i<
S g 2 = E O ™ oy O 3 e
3) ) %‘ bt = E = E
I -5.6 3.9 -15 1942 2.7 2007
11 -4.2 3.3 -15.9 1929 3,7 2002
111 0,7 3 -6.9 1942 6.9 1990
v 8.7 1.9 1929 12,9 1950
v 15,2 1,9 10,4 1919 19.4 2003
VI 18.2 1,7 13.9 1887 226 1999
VII 19.3 1.4 16,9 1935, 1979 255 1936
VIII 18.6 1,2 15,5 1884, 1926 24.6 2010
X 13.9 1.5 10,2 1894 18.4 1909
X 8.1 1.5 22 1920 12.4 1935
X1 2.1 2 1993 8 2010
XI1 23 2.3 11,9 1890 2.8 1960
Pik 7.7 1 5.1 1942 9.9 2007
Ta0mmis 2

BinxuJieHHsI Bil HOpMH cepeHbOI MiCYHOI TeMIepaTypH NOBITPSI Ta MiCYHOI KiJIbKOCTI
onazxiB y Kuesi

— = = — = =
XapakTepHCTHRA -l = Elzl>| 5= S Sl R R R A
) Hl"91’6“”ia Cla| | |lalalalela] o «| o =
E'E (1961- Ml TS| ®| LB 2| E| S| 6| i Y
Z o 1990)
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= 8 =t e~ = =t =T w w =)
80 o | | vl o *) = I B I -
spl| M0 S| S| dlF|a|alEld] 9=
H &
Q =
o, L
o E
o = - s B I B B A A A Y R T
& Bipxunennsa | o | s | v | —~ N| n| | & =+ | = =]

CunpHO MOpO3HI HOYI [6, 7], MiA Yac AKUX Temreparypa MOBITPs OMYCKAEThCS

Hwkue —20 °C, € o/IHI€IO 3 XapaKTEPHUX OCOOJMBOCTEN 3MMOBOTO Tepioay B Kuesi.
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BoHu HaiyacTiine crnocTepiraroTbCs y Ci4HI Ta JIOTOMY, KOJM AHTUIMKIOHU 3
APKTHKYU CIIPUSAIOTH 3HIKCHHIO TEMIIepaTypu. B okpeMi poku Taki SBUIA MOXYTh
OyTH ITHTEHCUBHUMHM Ta TPUBAJIMMH, CYTTEBO BIUIMBAIOUN HA TPAHCIIOPT, CHEPTETUKY
Ta 37J0pOB’ sl HaceJICHH. Taki X0J0/10B1 IEPi0I1 OTpUMaH Ha3By XBUiIb xonoxay (Cold
waves).

Jlns YkpaiHu OCHOBHI KpUTepii BU3HAUYCHHS XBUJIb X0JI0y HacTymHi [9]:

3HM)KEHHSI CEPeIHbO000BO1 TeMIIepaTypy MOBITPsI MOPIBHSIHO 3 KIIMATHYHOIO
Hopmoro Ha 3°C 1 OGiIbIIIE IPOTITOM JIBOX 1 O1MIbIIIE /110;

BUMAJKM, KOJHU XBWISI XOJIOAY IepepuBajacsi OJHUM JHEM MOTEIUTiHHS alo
130TepMii, BBOXKAIHCS OJHIEIO XBUJICIO XOJIOAY.

KinbkicTe XBWIb X0JI0AY, 3adikcoBaHMx Ha MereoctaHuli KuiB, HaBeaeHO y
Tabn. 3.

Ta0muis 3
JMuHamika KisibkocTi XBWJIb x0J101y y Kuesi (2001-2020 pp.) [9]
Pik KinbkicTh XBIWIb X010y
2001 8
2002 11
2003 12
2004 10
2005 8
2006 10
2007 7
2008 5
2009 8
2010 9
2011 8
2012 5
2013 7
2014 8
2015 S
2016 6
2017 9
2018 8
2019 7
2020 3
Ycboro 154
Cepenns 7,7
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VYrpoaorx XX—XXI cromniTe kiimMaTudHi ymoBu KueBa 3a3Hanu 3miH, 30Kkpema
yepe3 TII00aIbHE MOTEIUIiHHSA. Yepes 3MiHy XapaKTepy IUPKYJISIIHHUX MPOIIECIB, 10
BiIOyBAIOTHCSI HA TJI TJIOOATHHOTO TIOTEIUTIHHS, 3a OCTaHHI JBa JCCATHIITTS
CIIOCTEPIra€ThCs MOMITHE 3MEHIICHHS KIJIBKOCTI XBHJIb xoJyioay. JocmimkeHas [9]
MOKa3ajy, 10 HaWIOBIII Ta HAWCHUJIBHIII XOJOAHI XBHUJII CIOCTEPIrajiucs B MEPIiii
MOJIOBUHI JOCIIIPKYBAHOTO TMEpiojy, 3a BUHATKOM 2012 poky. Takoxk ciiji 3BepHyTH
oco0nuBy yBary Ha 2002, 2003 ta 2006 poku, KOJU 4Yepe3 CHUJIbHI XBHJI XOJOMY
301TBIITYBaIacs KUIBKICTh CMEPTEH Yepe3 IepeoX0I0KCHHS.

HartowmicTe mocTepiraeTbCs IMiIABHUINCHHS 3WUMOBHUX TEMIIEpaTyp Ta 3MCHIICHHS
KUTBKOCTI MOpPO3HHMX JHIB. 3a JaHUMH METCOPOJIOTIYHHX JOCIiDKeHb [2],
cepeaHbopiuHa Temieparypa B Kuesi 3pocia npubauzno Ha 1,5 °C 3a ocransi 80 pokiB
(puc. 1, 2), m1o BIAIOBIIa€ 3aTAIbHOCBITOBUM KJIIMAaTHYHUM TPEHIaM.

Opnak, Xo4ya 3UMH CTaJId KOPOTIIMMU ¥ MEHII CyBOPUMH, TEpioju
EKCTPEMAJIBLHOTO XOJIOAy, BKJIIOYHO 3 CHUJIBHO MOPO3HUMH HOYaMH, BCE Il
TPaIUISIIOTHCSA, OCOOJIMBO MiJ Yac BIUIMBY apKTHUYHUX MOBITPSHUX Mac. [lomambrimii
aHajl3 JUHAMIKM MOPO3HHMX HOYEH J103BOJIMTH BUSBUTHU OUIBIN JETajlbHI TEHJCHIIIT Y
KOHTEKCTI 3MIH KJIIMaTy.

12
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2 6
=
< 4
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£ 2
<
E; 0
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A M \Q,QQ ,&QQ ST SF 57 o7 oF o §° RO
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—&8— (CcpeIHPOPIUHA TEMIICPATypa OBITPS

Puc. 1. Cepenns piuna reMmneparypa nositps 3a gocaixxkysanmii nepion, OI'MC Kuis (1881-
2010 pp.) [2]

Temneparypuuii nopir —20 °C. € kputuuyHUM JJ1s1 (DYHKITIOHYBaHHS OaraTtbox

chep KHATTS MICTa, BKIIOYAIOUM TPAHCIOPTHY CHCTEMY, €HEPTreTUKY Ta OXOPOHY
310pOB’Sl.
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Puc. 2. 10-piune koB3He ocepeqHeHHsI cepeaHbol TemmnepaTypu nosiTps (T,°C) 3a 3umoBuii
ce30H, OI'MC Kuis (1881-2010 pp.) [5]

KpurepisiMu BiIHECEHHS HOY1 /10 KaTeropii "CuiabHO MOPO3HUX" €:

1) MinimaneHa Ttemmepatypa Hmwkde —20°C, 3adikcoBaHa Ha OQIIHHUX
METEOPOJIOTIYHUX CTAHIIISIX.

2) CriliKiCTh TEMIIEpATypH HIKYE IIOTO MOPOTY MPOTSTOM IMIPUHANMHI 6 TOIUH.

3) BiacyTHICTh 3HAYHOTO BILIMBY JIOKAJIBHHUX TEIJIOBUX aHOMAJIH (HaIpUKIIaI,
B palioHax 13 BUCOKOIO IIUIBHICTIO 320y /10BH).

AJTOpUTM aHai3y CHJIBHO MOPO3HMX Houel mependadyaB oOpoOKy Ta
IHTEpIPETALII0 METEOPOJIOTIYHUX AaHUX 3a mnepioa, oTpuMmanux Ha OI'MC Kuis.
OcCHOBHI eTanu A0CTIHKCHHS:

1) ¢dopmyBaHHs 0a3M MaHUX 13 IMIOACHHUMH [MOKa3HUKAMH MiHIMAIbHUX
TEMIIepaTyp y 3UMOBHUI TIEPIO/I.

2) imeHTH(IKAIlis BUIAIKIB, IO BIAMOBIJAIOTH KPUTEPISIM CHIIBHO MOPO3HHX
HOYEH.

3) CcTaTUCTUYHMU aHaJIi3 YaCTOTH, TPUBAIOCTI Ta IHTEHCUBHOCTI TAKUX SBUIIL.

4) BUSBJICHHS KJIIMATUYHUX TEHJCHIIN Ta 3MiH y JUHAMIII CHJILHO MOPO3HHX
HOYCH y KOHTEKCTI TNI00ATBHOTO MOTEIIIIHHS.

Takuif miaxia J03BOJISIE CACTEMATU3YBATH 1H(POPMAIIIFO TTPO CHIIBHO MOPO3H1 HOYI
[6, 7] Ta 3abe3meunTH 00’€KTHBHY OIIHKY TXHBOTO BIUIMBY Ha KJIIMAaTHYHI YMOBHU
Kuega.

Jlane gocnipkeHHs: AMHAMIKU CHiIbHO MOpo3HUX Hovel (Tmin < -20°C) y Kuesi
oxorutoBaiio mepiox 1950-2023 pp. [1], 1110 103BOJIsIE HATIHHO OLIHUTH XapaKTep i€l
CKJIAJIOBOi KJIIMAaTUYHUX 3MIH, BUSBUTU MEPIOJUYHICTh MOSIBU CHIBHO MOPO3HHMX
HOYEH Ta BU3HAYUTU JOBTOCTPOKOBI TEHAEHII. PeTpoceKTUBHUI aHaNi3 TaHUX Ja€
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MIJICTaBU TMPUIYCKATU K NPUPOJHI KIIMATUYHI KOJWBAaHHS, TaK 1 BIUIUB
aHTPONOTeHHUX (AaKTOPiB Ha (HOPMYBaHHS 3UMOBUX €KCTPEMYMIB TeMIEpaTypH.

[TpoTsiroM [OCHIIKYBaHOTO TEPIOAY BHSIBICHO HEPIBHOMIPHICTH PO3MOALTY
CHJIBHO MOPO3HHX HOYeH (Tabi1. 4). AHai3 4acTOTH IXHBOI TIOSIBH JI03BOJINB BUITATH
2 mepioau 3 iX MiABUIIEHOIO 1 HAWHMKYOIO aKTUBHICTIO:

1) 1950-1987 pp. — Bia3HAYA€ThCS HAWOLIBIIA KIIBKICTH POKIB 13 3HAYHOIO
KUTBKICTIO MOpO3HMX Houel (10-25 noueit). Hanpuknan, y 1950 p. 3adikcoBano 15
Houel, y 1963 p. — 22 Houl, y 1985 p. — pexopaHi 25 HOUEH.

2) 1988-2023 pp. — mepioau 3HWKEHHS KIJTBKOCTI MOPO3HHX HOYEH. 30Kpema,
micist 1987 poky (22 Houi) TpuBanuii iHTepBan 10 2006 poky MaB JHIE MOMIpHY
aKTHUBHICTH Y IJIaHI MIOBTOPIOBAHOCTI TAKUX HOYEH, 3a okpeMuMH BuHATKamu (y 2006
p. 3adikcoBano Takux 11 Houeit, y 2012 p. — 14 noueit). Y 2022-2023 pp. Taki HOU1 HE
CriocTepiraimcs y3araii.

Bcepenuni nux nepiojiiB MOKHA CIOCTEpIraTH MEBHI IHTEPBAIU MK POKaMU 3
HaWOLIBIIIOK KUIBKICTIO MOPO3HUX HOYEH, K1 3MIHIOIOThCA. Y mepioa 1950-1987 pp.
Takl IHTEpBaJu CTAaHOBIATh mnepeBakHO 9-10 pokiB, Tomi sk micas 1987 p.
CriocTepiraeThes mojaoBxeHHs 10 19 pokis (1987-2006).

Tabmuus 4
KinbkicTb Mopo3Hux Houveli Ha MeTeocTaHii KuiB 3a poxamu (1936-2023 pp.)
KinpkicTh KinpkicTh KinpkicTh
Pix MOPO3HHX Pix MOPO3HHX Pix MOPO3HHX
HOYeH HOYeH HOYeH

1937 8 1968 5 1997 4
1950 15 1973 5 1998 3
1951 3 1976 15 2002 1
1953 2 1977 5 2003 1
1954 17 1978 6 2005 1
1955 2 1979 6 2006 11
1956 5 1980 4 2009 5
1959 2 1985 25 2010 4
1960 5 1986 3 2012 14
1961 1 1987 22 2014 6
1963 22 1988 4 2015 1
1964 11 1991 4 2016 3
1965 4 1993 1 2017 2
1966 2 1994 4 2018 1
1967 10 1996 7 2021 6

Ha ocHOBI aHaii3y JaHWX METEOPOJIOTIYHUX CIOCTEPEKEHb OYyJI0 BU3HAYEHO
3MiHY YaCTOTH BUHUKHEHHS MOPO3HUX HOYEH 3a AecaTHiiTTs. CepeaHe 3HaUeHHs AJIs
nepioxy 1950-1987 pp. cranoBuTh Onu3bko 17 HOYel 3a piK 13 JIOKaJTbHUMU
MakcumyMmamu y 1963 ta 1985 pokax. ¥V nepiox micns 1987 poky cepeaHst KiIbKICTh
MOPO3HUX HOYEW 3MeHIunacs 10 4,5 Ha pik.
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AHai3 OTpUMaHMUX JaHHUX CBIAYMTH MPO BIUIUB K II00ATBHUX, TAK 1 TOKAIBHUX
KJIIMaTUYHUX YMOB Ha JAMHAMIKy MOpo3HuX Houell y Kuesi. ¥ cepenuni XX cTOMITTS
BiJI3HAYABCS TIEPIOJI IEBHOTO IMOXOJIOAAHHS KIIIMATy B PET10HI, IO CYIIPOBOIKYBABCS
301IBIIEHHSAM KITBKOCT1 BUMIAAKIB CHIIBHUX MOpo3iB [8]. Y Toif ke uac, y XXI cromTTi
CIIOCTEPITaeThCS 3arajbHEe MOTCIUIiHHSA, SKE CYMPOBODKYETHCS 3MCHIICHHSIM SIK
KUTBKOCTI MOPO3HHUX TIEPIOAIB, TaK 1 IX TPUBAIOCTI.

AHaJ1i3 3MIH KUJIBKOCTI Ta IHTEHCUBHOCTI CHJIbHO MOpo3HuX Houel (Tmin < 20°C)
3a nepion 1950-2023 pp. y KueBi neMoHCTpye 4iTKI TEHJIEHIIIT, 110 B1IOOpakaroTh
BIUIMB TJ100aTHHOTO MOTEIIIHHS Ha KIIIMaTUYHI YMOBH PETiOHY.

JluHamiky MOpPO3HUX HOYeHl OyJo MpoaHali30BaHO 3a JOMOMOIOI0 JIHIHHOI
perpecii, o onucyeThes piBHAHHIM y = -0,0974x + 8,555 (koedimieHT nerepmiHaiii
R? = 0,0278), ne mnoscHIOBanbHA, He3aleKHAa 3MiHHA — 3MiHHA u4acy (pik
criocTepexenns) (puc. 3).

30 -
25 A

20 ]
' y = -0,0453x + 5,5438
_ R>=0,0278

15 1

10 1

Tl ‘ .......... ...|....|...;.|..h .......... Sl

Puc. 3. /lunamika KijibKoCcTi MOpO3HUX HO4eii Ha 3a 1950-2023 pp. Ta ii nporuo3 g0 2023 p.

1950
1952
1954
1956
1958
1960
1962
1964
1966 =——
1968
1970
1872
1974
1976
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2010
2012
2014
2016

Bin'emunii koedimient naxwiy (-0,0278) y piBHSIHHI JiHIAHOI perpecii 03Hayvae,
[0 ICHY€ HETraTUBHA KOPEJAIls MK 3MIHHOKO X (POKH) 1 3aJie’)KHOKO 3MIHHOKO Y
(KITBKICTH MOPO3HMX HoOuYe Ha pik). He3Bakaoun Ha HEBUCOKUN KOe(DILIEHT
JeTepMIHAIli, PO3paxOoBaHUM IS IIHOTO BUNIAAKY t-KoedimieHT CThI0/IEHTa BKa3y€ Ha
T€, 10 OTPUMAaHAa JIiHIHA 3aJIEKHICTh € CTATUCTHYHO 3HAYYIIOIO.

Ha nHaBeneHomy Buile puc. 2. MOKa3aHO KUTbKICTh MOPO3HHMX HOYEH Ha pIK, a
TaKoX JIHIIO TpeHay. MokHa TOMITUTH, IO KUIBKICTh MOPO3HMX HOYeH €
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HECTaOUIbHOI0, a YacTOTa iX IMOBTOPIOBAHOCTI 3MEHIIYEThCS A0 KIHIS TMEpiojy.
AOCONIOTHUI MaKCUMYM, TTiK, 3HAYHO BUIIMH 32 1HIII 3HAYCHHS, CTAHOBUTH 25 HOYEH
1 OyB 3adikcoBanuii y 1985 poui. OTxe, MokHA 3pOOMTH BUCHOBOK, IO BU3HAUYEHA
JiHIHA 3aJIeKHICTh 3MEHIICHHS MOBTOPIOBAHOCTI MOPO3HUX HOYEW € CTAaTUCTUYHO
3HAYMMOI0, IPUYOMY BapTO OUIKYBATH MOJAJBIIE 3MEHIIEHHS iX KITBKOCTI.

3MeHIIeHHS KUIBKOCTI CUJIBHO MOPO3HUX HOYEH CTa0 0COOIMBO MOMITHUM MICIIS
1980-x pokiB, KOJM CepeaHs KUIBKICTh XOJOJAHUX HOUEH mouaja 3HUKYBATHUCS JI0
MiHIMyMy. Pa3om 3 TuM, Jiesiki poku, Taki sk 1963, 1985 ta 1987, BuninsroTbes Ha GpoH1
3arajJpbHOTO TPEHIY 3HAYHOI KUIBKICTIO MOpPO3HMX Houel. lle Bka3zye Ha BIUIMB
JOKAJIbHUX KIIMAaTUYHUX (PaKTOPiB a00 MPUPOTHUX aHOMATIH.

Amnaniz ganux 3a 1950-2023 pp. nokaszaB HEPIBHOMIPHUH PO3MOALT MOPO3HUX
Houei. Y 1950—-1987 pp. ixHsa cepeHs KUIbKICTh cTaHOBUIIA 17 Ha pik, a micis 1987
p. 3HU3MIAcs 10 4,5 Ha pik. JIiHiliHA perpecis miaATBepAuiIa TEHACHIIIO 10 CKOPOUYCHHS
KUIBKOCTI TaKMX HOYEH, IO 3YMOBJIEHO TJI00aJbHUM TMOTEIUIIHHAM Ta €(eKTOM
TEIJIOBOTO OCTPOBA.

[linBumieHa KUIbKICTb MOPO3HHMX HOUYeW 30iraeTbcs 3 (azamMu JIOKAJIBHOTO
noxojiogaHHs, mpore 3 KiHIA 1980-xX cmocrepiraeTbcs  MOTEIUIIHHS, IO
CYHPOBOJIKYETHCS 3MEHIIIEHHAM iXHbOI TPUBAJIOCTI ¥ IHTEHCUBHOCTI. Halixono i
nepiojid TMPUMAJAIOTh HAa CIYCHB-JIIOTHH, a CKOPOYEHHS MOPO3HUX HOYEH Yy
MDKCE30HHS BKa3y€ Ha 3MEHILIEHHS TPUBAJIOCTI 3UM.

BruB ny’ke MOpO3HHMX HOYEH BIAYYyBa€ThCA y Oaratbox cdepax. 3amep3aHHS
IPYHTY MOXK€E CIIPUUMHSITH 3aru0eib ClIbChKOTOCTIONAPChKUX KYIBTYp, a IHTEHCUBHE
BUKOPUCTAHHSA €HEpropecypciB [Jjsi 00IrpiBy MNPUMILIEHb — MIABUIIYBAaTH
HABaHTAKCHHS Ha eHeprocucteMy kpaiHu. KpiM TOro, BOHH CTBOPIOIOTH 3arpo3y
3I0POB’10 JIFOJIEH, 0COOIMBO Cepell Ypa3IMBUX IPyN HaceseHHs. J{oCaiKeHHS CUITbHO
MOPO3HHMX HOYCH € BaXKJIMBUM JIJII TIPOTHO3YBAHHS 1 aJanTarii 0 eKCTpeMaTbHHUX
noroAHNX yMOB. BoHO 1103BOJIsI€ hopMyBaTH cTpaTerii st MiHiMi3allii BIUIMBY TaKUX
SIBUII] HA HACEJICHHS Ta EKOHOMIKY.

He3Bakaroun Ha TEHJEHIT 10 MOTEIJIIHHS, MOAI0HI EKCTPEMYMH 3aJIUIIAIOTHCS
YACTHHOIO KJIMAaTHUYHOI PpEAIbHOCTI YKpaiHW, IO MiAKPECTI0E HEOOX1THICTh
NOJAJIBIIOTO iX MOHITOPUHTY 1 AOCHipKeHb. OTpUMaHi pe3yibTaTH Ba)JIMB1 Jis
MOJAJILIIOTO BUBUEHHS KJIIMAaTHYHUX 3MIH Ta afanTalii 10 IXHIX HAC/IJIKIB.

BucHoBku. JlocnmimkeHHs MMOKa3ajio, MO KUIbKICTh HAJI3BUYAWHO MOPO3HHUX
Houel y KueBi CyTTeBO 3MEHIIMIIACA 3a OCTaHHI AeCATUIITTS. Skio B nepiox 1950—
1987 pokiB ciocTepiraiacst BECOKA MOBTOPIOBAHICTh TAKUX SIBUIIL, TO micisa 1987 poky
iX KIJTBKICTh 3HU3WJIACS Maibke BueTBepo. Lle CBITUUTH Mpo MmoM’ IKIIEHHS 3MMOBOTO
KJIIMATy CTOJIMIII, 1110 Y3TOKYETHCS 13 3arajbHOCBITOBUMHU TEHICHLISIMU TJ100aJIbHOTO
MOTETUTIHHSL.
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[Torpu 3aranbpHE CKOPOUEHHS MOPO3HUX HOYEH, BOHU MTPOOBXKYIOTh TPATIATHUCS,
0CO0JIMBO y CIYHI-JIFOTOMY, IIIO TOB’SI3aHO 3 BIUIMBOM apKTUYHHX IMOBITPSHUX Mac.
Taxki mepiogn eKCTPEMaIbLHOTO XOJI0Ly MOKYTh MaTH CEPHO3HI HACTIAKU JUIsI MiCBKO1
1H(paCcTPyKTYpH, TPAHCIIOPTY T4 €HEPrOCUCTEM, CTBOPIOIOYN JOAATKOBI PU3UKU IS
(GyHKITIOHYBaHHSI MiCTa.

AHaJ3 TaHUX 3aCBITYUB, IO JIHIHHUNA TPEeH 3MEHIIEHHS MOPO3HUX HOYeH €
CTaTUCTUYHO 3HAYYIIIUM, X04a OKpeMi aHOMaJbHI pOKH, Takl Ik 1963, 1985 1 2012,
JIEMOHCTPYBAJIU CYTTEBE BiIXUIICHHS BiJl 3araibHOI TeHAeHII1. Lle Bkasye Ha CKITaaHUAN
XapakTep KIIMaTHYHUX 3MiH, i€ TT00aTbHE MOTEIUIIHHA MMOEAHYETHCS 3 TPUPOTHUMU
KJIIMaTUYHAMU KOJIMBAaHHSIMHU Ta JIOKATHbHUMHU (akTopamMu, 30KpeMa epexTom
MICBKOT'O TETJIOBOT'O OCTPOBA.

OTpumaHni pe3yJIbTaTh MiATBEPKYIOTh HEOOX1IHICTh MOJAIBIIIOTO MOHITOPUHTY
Mopo3HuX Hodell y Kuesi. Lle cipusatume kpaioMy mporHo3yBaHHIO €KCTPEMaIbHUX
XOJIOJIOBUX TIEPIOJIiB, IO JO3BOJUTH MICBKIA BIIaJl Ta TPOMAJCHKUM CIy:KO0aMm
3aBYaCHO QJaNnTyBaTUCS JO0 TMOTEHIIMHUX KIIMAaTHYHUX PU3UKIB. BpaxoByroun
MIPOJIOBXKEHHS TII00ATFHUX 3MIH KJIIMaTy, BUBUCHHS TAKUX SIBUII € BAXJIHBUM IS

JKUTTEAISUILHICTS MICTA.
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Summary

Khovansky V.Y, Kornus A.O. Recurrence of Severe Frosty Nights in Kyiv.

The study examines the frequency and dynamics of extremely cold nights (Tmin < -20°C) in
Kyiv over the period 1950-2023. Kyiv’s climate, characterized by moderate winters and warm
summers, has undergone noticeable changes due to global warming. The research analyzes long-
term meteorological data to identify trends in cold waves and their implications for urban
infrastructure, energy consumption, and public health. The findings indicate that the number of
extremely cold nights has significantly decreased since the late 1980s. While in the period 1950—
1987, the average number of such nights was 17 per year, this figure dropped to 4.5 after 1987. The
study identifies two distinct periods: 1950-1987, marked by frequent cold waves, and 1988-2023,
characterized by a decline in their occurrence. The most severe winters, such as those of 1963, 1985,
and 1987, saw over 20 nights with extreme frost, whereas in recent years, such occurrences have
become increasingly rare. Statistical analysis, including linear regression, confirms the downward
trend in extremely cold nights, which aligns with broader global climate trends and urban heat island
effects. Despite the overall decline in extreme cold events, such nights still occur due to Arctic air
masses, particularly in January and February. Their impacts on transportation, heating demand, and
health risks for vulnerable populations remain significant. The research highlights the need for
further monitoring and adaptation strategies to mitigate the adverse effects of extreme weather
conditions in Kyiv. The findings contribute to a better understanding of regional climate variability
and support climate adaptation policies.

Key words: extreme cold nights, cold waves, climate change, urban heat island, Kyiv,
meteorological trends, temperature variability.
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Kaumenko A.B.
YPBAHO®JIOPA TPA’SIHUCTUX POCJIMH B 30HI BIIVIUBY
TPAHCIIOPTY B JIBOBEPEXKHUX PAMOHAX KMEBA

Ilposedeno monimopune cmany ma ckiaody yepyny8arws mpas sHUCmoi poCciuHHOCMI HABKOIO0
MPAHCNOPMHUX cCUcCmeM HA mepumopii 1isobepexcuux pationie cmoauyi. Ha ocnosi monimopuney
CKIAOEHO ACOPMUMEHM ICHYIOUUX Y2PYNY68aHb MpAg SAHUCIMUX POCIUH, WO pocCmyms Ol
MPAHCNOPMHUX CUCTNEM (BIOKPUMOT TiHILL Mempo, A8Mo3anpagox, MpaHCnOPMHUX PO38 SA30K, 8YIUlb
ma mazicmpaneti). byno éiomiueno, wo na 06cmediceHux mepumopiax cnocmepieaemuvcs 0ecpaoayisi
Mpag'sino2o NOKpusy, 3MeHUeHHsI ABMOXMOHHOI POCIUHHOCI, 30LIbUEeHH AO0BEHMUBHUX 6UOI6
POCIUH, 3MEeHULeHHsl OIOpI3HOMAHIMMs mpag ano2o nokpugy. Cmau i YyHKYioHaNbHICMb MPAs aHO20
NOKpU8Y GNIUBAIOMb HA CMIUKICMb eKocucmemu MIiCma ma Ha KOMG@OpmMHICMb MICbKO20
cepedosuya. QOHUM 3 NEPCNEeKMUBHUX ULIAXIE NIOBUWEHHS CMIUKOCMI MICbKOI eKkocucmemu €
30LnbUeHHs] ODIOPIZHOMAHIMMSL POCIIUH, SIKe € KPUMEPIEM Ma 03HAKOIO0 CMIUKOT eKOCUcmemu.

Knrowuoei crosa: ypoonanowaghm, mpae'sinuii nokpus, mpaHcnopmmi cucmemu.

IlocTaHoBKa nMpo0JieMHu Ta aHAJI3 MONEPeIHIX TOCHiIKeHb i myOJikaunii. B
I’ ITUPIYHIN Temi BiaaLTy JanamadTHoro OyniBHUIITBa HaiioHaibHOTO 00TaHIYHOTO
cany (HBC) imeni M.M. I'pumka HAH Vxkpainu 3a 2022-2026 pp. € po3ain 3
MOHITOPUHIOBUX JIOCHIPKEHb CTaHy Ta CKJIaAy POCIMHHOCTI OIS TPaHCIOPTHHUX
CHCTEM BEJIMKOTO MICTa, 1110 TTOB’S3aHO 3 CYYaCHUMHM KJIIMAaTUYHUMHU Ta €KOJIOTTYHUMHU
3MiHaMH B ypOocepenouiii. KiiMaTuuHi 3MIHM BIUIMHYJIM Ha 30UIBIICHHS PIYHUX
TEeMITepaTypHUX MTOKA3HKKIB, TPUBAIICTh IIOCYXH BIIITKY Ta 3MCHIIICHHS BOJIOTH TPYHTY
1 moBiTps. ExoyiorivHi 3MiHU MMOB’s13aH1 31 30 IBIIIEHHSM 3arajbHO1 IO JOPOKHBOTO
MOJIOTHA Ta KUTBKOCTI TPAHCIOPTY B MICTi, 31 30UIBIIEHHSM KiJTBKOCTI IIKIJJIUBUX
BHUKH/IIB Ta TOTIPIIEHHSIM SKOCTI MOBITpA. BcCl mi ekoyioriyHi 3MiHM Ta 301JbIISHHS
aHTPOIIOTEHHOT'O0 HaBaHTA)XCHHS 3ryOHO BIUIMBAIOTH Ha 3€JI€HI HACAHPKCHHS B MICTI,
0COOJIMBO HABKOJIO TPAHCTIOPTHUX CHUCTEM. TeMaThka CTBOPEHHS Ta JOTIISALY 3a
MICBKUMU 3€JICHUMH HACaKEHHSIMH IIIMPOKO BHCBITIIOETHCS B HAYKOBHX Ta HAYKOBO-
npakTUYHUX myOsikaiisax 3 o3eneHeHHsT 50-90-ux pokiB 20-T0 CTOMITTS, /1€ BaXKJIUBE
MICII€ BIJIBOJIUTHCS CTBOPEHHIO TA30HIB Ta JOTJISY 32 HUMH Ha BYJIUISX MicTa. [3]
Pesynbratt AOCHIPKEHb CTaHy Ta CKJIQJAy POCIUHHOCTI HABKOJIO TPAHCIOPTHUX
CHUCTEM BEJIMKOTO MiICTa OCTAaHHIX POKIB 3HOBY BHUKJIMKAIOTh IHTEPEC y 3B’SI3KY 31
3MIHOIO TEMIIEPATYPHUX IMOKA3HUKIB Ta MOTIPIICHHSIM €KOJIOT11.
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MeTo10 cTATTi € BUCBITIICHHS HOBUX (DAKTIB B JOCIIPKEHHI CTaHy Ta CKJIaTy
TpaB’sIHOTO MOKPUBY HABKOJIO TPAHCTIOPTHUX CHUCTEM Yy BEJIMKOMY MICTI Ha MPHUKIa/Il
Kuepa. 3aBgaHHsM HAUX TOCHTIHKEHB € MIATOTOBKA BIIOMOCTEH PO CTaH Ta CKJIaj
POCIMHHUX yTPYyIMyBaHb Ha JOCHTIKEHUX AUTSTHKAX JiBoro Oepera Kuesa, ckiamanus
CIIUCKIB Ta €KOJIOT0-010JI0TTYHUX XapaKTEPUCTUK TPaB’ THUCTUX POCIUH, IO POCTYTh
B3/IOBXK TPAHCIOPTHUX cHCTeM. [IpoBeneHHs aHaii3y BIUIMBY pi3HUX (HaKTOpIB
HABKOJIMIITHBOTO CEPE/IOBUINA HA CTaH Ta CKJaJ IPYHTOBOTO MOKPHUBY TEPUTOPIH
HABKOJIO TpaHCIOPTHUX cucTeM Kuena.

Martepiaan ta Mmetogu. O6’ekTaMu JOCITIKEHb € YIPYIMyBaHHS TPaB’SIHUCTUX
POCIIHMH, IO 3POCTAlOTh HABKOJIO TPAHCIOPTHUX CHUCTEM (BIOKPUTOI JiHIT METpO,
aBTO3aIIPaBOK, TPAHCIIOPTHUX PO3B’S30K, BYJIMIb Ta MaricTpaiel) JiBoro Oepera
KueBa. MOHITOpUHTOBI OOCTEKEHHS CKJIaay Ta CTaHy TpPaB sSHOTO MOKPHUBY HABKOJIO
TPAHCIIOPTHUX CUCTEM OYJIM IPOBEICHI MapLIPyTHUM METOJIOM Ha MPOOHMX IJIOIIAX
3 ypaxyBaHHSM 3MIHU POCIMHHUX YTPYITyBaHb.

BuxjagaHHss  OCHOBHOro Mmarepiajay. MOHITOPHHIOBI  JOCIIKEHHS
TpaB’SIHUCTUX POCIHH, IO POCTYTh B3JOBXK TPAHCIOPTHUX CHUCTEM, BKA3yIOTh Ha
HECTIMKICTh POCIMHHUX YIPyNMyBaHb B JIBOOEPEKHUX pailloHaX MicTa, [ie
nepeBaXxaroTh OIHI Ha NOXXMBHI pPEYOBMHU IIIIAHI Ta CYMIIIAHI TIPYHTH, €
MIKpOpailoH1 Ha HAMUBHHUX MiCcKaX. BiHI IPyHTH Ta B1ICYTHICTh OCTAaTHHOI KTBKOCTI
OMMaJliB Ta TOJIMBY BIIITKY B&XKO IMO3HAYAIOTHCS HA PO3BUTKY Ta BIJHOBIIIOBAHHI
POCJIMH, BOHU IIEpecTaloTh OyTH CUCTEMaMH, 0 camoperytotoTecs. Ha oOctexxenux
TEPUTOPISAX CIIOCTEPIratoThCs MIBUKI TEMITH AeTpajallii TpaB'sHOTO MOKPHUBY, 10 BEC
JI0 3MIHM KWOTrO BHMJIOBOTO CKJady, A0 30UIbIICHHS KIJBKOCTI aJIBEHTUBHUX BH/IIB,
0COOJIMBO 1HBA31iHOI CKJIAAOBOi 1, K HACHIiOK, 3HUKEHHS JE€KOPAaTUBHOCTI Ta
cTiiikocTi mokpuBy. Cepen aaBeHTHBHOI ¢pakuii B iiBoOepexxHUX paiioHax Kuesa
BUSIBJICHO 12 TpaB’sIHUCTUX BU[IB 3 IHBa31MHUMHU BJIACTUBOCTSIMU, 3 HUX OAHOPIYHUKU
CKJIaJIatf0Th 9 BUAIB, OaraTopiuHuKu — 3 BUAKU. BCl BUsIBICH] 1HBa31MHI BUIW POCIIUH
IIMPOKO TOMIMPEHI B MICTI Ha JIBOMY HOro Oepesi. 3 OJHOPIYHUKIB — 11€ HIUPHIIS
sarayTa (Amaranthus retroflexus L.), amopo3ist noauronucta (Ambrosia artemisiifolia
L.), 3muaka omuopiuna (Erigeron annuus (L.) Desf.), ramincora apiOHOKBITKOBa
(Galinsoga parviflora Cav.), BiBctor 3Buuaiinuii (Avena fatua L.), nopTymnak nukuii
ropoaniii (Portulaca oleracea L.), exiHomicTic mumyBaTHii (1KaKOTUTITHUK BUTKHUH)
(Echinocystis lobata (Michx.) Torr. et Gray), 3nunka kanajaceka (Conyza canadensis
(L.) Cronquist), mo iHomi mae inmy Ha3By (Erigeron canadensis L.), meHxpyc
nosrorojosuii (Cenchrus longispinus (Hack.) Fernald). Baratopiuni iHBa3iitHi BUIy —
ne nupiid mos3yunii (Elytrigia repens (L.) Nevski), 6epeska moasoBa (Convolvulus
arvensis L.), wopnoup 3uvaiiauii (Cyclachaena xanthiifolia (Nutt.) Fresen.).

Jlekinbka pOKIB TOMY B3JOBXK TPaHCIOPTHUX PO3B’s30K (O  MeTpo
«YepHIriBcbKay), OUIs 3yMMUHOK Ha rpocnekTi CoO0PHOCTI, B3/I0BXK AEKIIBKOX BYJIHUIIb
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Ta Marictpaneid (Byia. Aunapis Manumika, ByJ. Muponiabcbka, Byd. AHATOJIS
ConoB’saenka, bpoBapceke moce, Bysl. MUK1TEChKO-CII0011ChKa) 3’ SIBUTUCS HOBI JIJIS
KueBa HM3BKOPOCHI TETUIONIOOHI BHIM POCIHH: CBUHOpHU mambdactuii (Cynodon
dactylon (L.) Pers.), poker-canar ropomniii (pykosa) (Eruca vesicaria (L.) Cav.) ta
POCIIMHH 3 KOJIOYMMH IUTOAaMH: sIKipii ciianki (kosroui) (Tribulus terrestris L.), kypaii
uiruHkoBui (cossHka) (Salsola tragus L.). Aue KibKiCTh X HOKH IIIe Maia.

3 abopureHHuX Oyp’sHIB, $KI YTBOPIOIOTH CTIiMKI MOMYJSIIi  B3OBXK
TPAHCIIOPTHUX IUIAXIB, 3yCTPIYAIOTHCS SIK OJAHOJIITHI, TaK 1 OaratopiuHi TpaB’ SHUCTI
pociaunam: rpunuku 3BudaiiHi (Capsella bursa-pastoris (L.) Medis.), nmo6ona 6Gina
(Chenopodium album L.), monmu 3Buuaiiauii (Artemisia vulgaris L.), poxxeBuii ocot
nonwoBuit (Cirsium arvense (L.) Scop.), kynpbaba nikapceka (Taraxacum officinale
F.H.Wigg.), maBens kincekuii (Rumex confertus Willd.), »oBtuii ocoT monboBuii
(Sonchus arvensis L.), kponuBa nsomomua (Urtica dioica L.), rimyxa kpomusa
creboobroptHa (Lamium amplexicaule L.). Jleski 3 1iuX pOCIUH € KOCMOIIOJIITAMH.
Jlo6ona 6ina, Kyiap0aba JTiKapchKa Ta TPUITMKKM 3BUYAMHI Jal0Th KUJIbKA IMOKOJIIHB 32
BereTaliitHui nepioj Ta 3aiiMaroTh 3HAYHI1 IO B MICTI.

OcTaHHIM YacoM KUIbKICTh a0OpUT€HHHMX Ta aJBEHTUBHUX Oyp’sHIB 3pocia Ta
BUTICHWJIA 3JIaKOBI1 Ta JIEKOPATUBHI TpaBu. B ¢iTorieH03ax 3aKpiIuio0ThCs Oyp SHH,
Kl HE OOSIThCS CHEKU Ta IMOCYXH, CIPOMOKHI BUAUIATH B IPYHTH HABKOJO cebe
HIKIJJTMBI PEYOBUHMU, SIK1 JOTIOMAaraloTh BUTICHATHA KOHKYpEHTIB. [IIBUAKU PO3BUTOK
Oyp’siHIB TIpHIaaae Ha CIEKOTHI JITHI MICALl, KOJM IHIIMM TpaBaM HE BHCTAuda€e
BOJIOTH. 32 KOPOTKUU TEpPMiH BOHU PO3BUBAIOTHCS 1 HAPOIIYIOTh BEIMKY OioMacy,
JaloTh 0araTo HAaciHHS Ta PO3MOBCIOKYIOTHCS BITPOM, NTaxamH, TBapHHAMH,
TPAHCIIOPTOM Ha 3HAYHI BIJCTaHI, aleKO B1J MOYATKOBOTO MICIS iX 3HAXOJ>KCHHS.
Benuki Oyp’stHu (MOAMH 3BUYaWHUN, KOBTUM OCOT MOJIbOBHM, 1000a Ol1a, MIaBeib
KIHCBKUH, IIUPHIS 3arHyTa, 3JMHKAa KaHajichbka) MaioTh Bucoty 1,0-1,5 M,
MPUTHIYYIOTH PICT HU3bKUX POCIIMH Ta MEPETBOPIOIOTH MIChK1 €KOCUCTEMHU B CMITHUKH.
Ix Tpe6Ga BYaCHO CKOIIYBATH Ta YTHJIi3yBaTH JI0 YTBOPEHHS HACIHHS.

[[Iupoko pO3MOBCIOAMIIUCS MICTOM Ta Ha TEPUTOPISAX BIUIUBY TPAHCIOPTY:
TOHKOHIT OyJIbOMCTUH Ta STUMiHb MHIIaYui. OCTaHHIM 4YacOM BOHU 3aMIHUJIM JOPOTi
B I[IHI Ta30HHI cyMimi (3 palrpaciB, TOHKOHOTIB, MITJIUIb Ta KOCTPHIb) — CTaJH
BUKOHYBAaTU poOJib OE3IJIATHUX Ta30HIB, TaK SIK JalOTh Oarato HaciHHSA Ta J00pe
BIJIHOBJIIOIOTHCSI 0€3 TOJATKOBUX BUTPAT HABECHI, KOJU B IpyHTax Oarato Bojoru. Lli
pPOCIMHU 3YMHHSIOTH PO3BUTOK Oyp’sHIB B TMEpIIy IMOJOBHHY JiTa. Aje iX
BEreTaliiHuN Nepio] KOPOTKHUM 1 3aKIHUYETHCS 3 TIOYATKOM CIIEKHM, TOMY MICIs, SIKi
BOHU 3aiiMan, Tpeda 3aKpUTH IHIIIMMH TPaBaMU paHiIlie, HXK X 3aiMyTh TOCYXOCTIHKI
Ooyp’siuu. Ilpuknamum 3acTOCyBaHHS PI3HUX TPABOCYMINIEH MOXXKHA IMOOAYUTH B
oaratpox BupaHHAX 50-90-ux pokiB 20-ro cromtts [3]. 3apa3 KpacuBi Ta MIUIbHI
ra3oHu NOTPeOyIOTh Oarato BOJOTH Ta AOTISAY, TOMY iX MOXHa MOOAYUTH PIAKO B
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OCHOBHOMY Ha TIPUBATHUX TEPUTOPISAX Ta JACIHJAE B MICTI, J€ LHUM 3aWMarOThCA
npodecioHanu. Aje B3I0BXK TPaHCMOPTHUX NUISAXIB Ta30HU CIIOTh AyXe piako. Tomy
B TpaB’sSTHOMY MOKpHBI OUIA TPAHCHOPTHUX CHUCTEM MOBHHHI TMEPEBaXKaTH CTIHKI
HEBHCOKI JICKOPATUBHI POCIWHU, IO N0Ope MOETHYIOTHCS 3 AUKAMH 3JaKOBUMU
TpaBaMH Ta Pa30M MOXYTh CTBOPUTH SICKpaBi 3€JI€HI CMyTH Ta TaJIIBHHHU. BakiuBo
MPaBWJIBHO MIiII0paTH aCOPTUMEHT POCIIHH, K1 MOXKYTh POCTH Ha TaKMX TEPUTOPISLX
0e3 nonuBy. lle MoxyTh OyTH OaratopiuHi MOCYXOCTIHKI 3J1akoBI Ta 6000B1 TpaBH,
CYKYJCHTH, KBITY4i POCIWHH 3 pPOJAMHU aNCTPOBUX: aWCTpH, BOJIOIIKH, ICPEBii,
pOMaAIIIKK, POMaH PUMCHKUN, KO3eJelb, CKepeaa, IIMUH, IUKOPIH, MOJIuHI (HU3BKI
BUJIN); 3 POAMHH >KAMOJIOCTEBHX: KOPOCTsSHA (CKabio3a), KOPOCTaBHUK (KHAYTIA); 3
POIMHUA  TOJOPOKHUKOBUX: BEPOHIKH, JIBOHOK, ITOJAOPOKHHUKH; 3 POJUHHU
I'BO3JIMKOBUX: POTOBHUK, T'BO3AMKA, JUIIUIA (Tincodina), minyapiis Ta iHmi. s
OUIBIII BOJIOTUX MICIb MIAXOASITh MUJIBHSHKA, 31DOYHUKH, cMUIKa (Bickapis). JlaHi
HaIIUX JOCIIKEHb 3aHECeH] 10 Ta0iuIl (auB. Taom. 1).

Ta0mums 1
Exousoro-06ios1oriyni XxapakTepucTUKH TPaB’SSHUCTUX POCJIMH, 110 BUSIBJIEHI B TPaBOCTOI
0iJIs1 TPAHCIIOPTHUX CUCTeM Ha JiBoMy Oepe3i Kuepa (3a BUHsITKOM Oyp’siHiB)

BinHomeHnus 1o eKoJoriyHux
dbakropis [2]
HA3BA BUY POC/IMHU o) 10 o0 710 POTIOYOCTI
[1,4] C | cBita | Bogoru IPYHTY
=" o
= =
Ipumitka: © — oxHOpiuHa pocnuHa; ** — nBOpiuHa g g 5
. _ : ] o =
pociuHa; 2L— GaraTtopiuHa pociuHa 2|15 & g d === = 4
|l e qdq==3d=5 ¢ =
= = A = = = = S o
sl 4=t g S £ &
Sl 2 44 ° 8 2 5 = o
- = 2]
g 8 = = § E = =
= 3
o]
==
Amnxy3a (BonoBuk) Jikapceka (Anchusa officinalis L.) ** 45 | + | + + | + + + | +
Acrparan conoakonuctauii (Astragalus glycyphyllosL.) 2L | 50 | + + +
Beporixa nibpossa (Veronica chamaedrys L.) 2L 25 + + + +
Beponika xomnocucra (Veronica spicata L.) 2L 40 | + + + +
Beponika mikapceka (Veronica officinalis L.) 2L 25 |+ | + + + | +
Buka murraunii ropimrok (Vicia cracca L.) 2L 5 |+ |+ + + +
Bouomika styuna (Centaurea jacea L.) 2L 3B 1+ |+ + +
B’s3inb 6apsuctuii (Coronilla varia L.) 21 50 [+ |+ + +
I'Bo3auku kpamuacri (Dianthus deltoids L.) 2L 40 | + +  + ]+ + |+
I'ukaBka cipa (Berteroa incana (L.) DC) ** 40 | + + |+ ]+ + | +
Topssitka sxeHeBcbka (Ajuga genevensis L.) 2L 30 1+ |+ + +
Topnisika mos3yua (Ajuga reptans L.) 2 25 |+ | + + +
I'pabensku 3Buuaiini (Erodium cicutarium (L.) L’Hér) © 20 + + +
Hepesiit 3Bruaiinuii (Achillea millefolium L.) 2L 40 |+ |+ + |+ +
Enorepa nsopiuna (Onagra biennis Scop.).** 60 |+ | + + |+ + +
3BipoGiit 3suuaiiaumit (Hypericum perforatum L.) 2L 35 |+ + + +
Ksacennns npsma (Oxalis stricta L.) ** 15 |+ | + + + +
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Kenepis cuza (kumenp) (Koeleria glauca (Spreng.) DC) 2L 30 |+ |+ + + +
Kutnuk (mucoxsict myunuit) (Alopecurus pratensis L.) 21 80 | + + + +
Koszensri yqni (Tragopogon pratensis L.) ** 60 |+ + +
Kownromuna 6ina (mos3yya) (Trifolium repens L.) 2L 20 |+ + + +
Konromnna nyrosa (depsona) (Trifolium pratense L.) 2L 35 |+ |+ + |+ + |+
Kownromuna nonsosa (Trifolium arvense L.) 2L 15 | + + + +
Koponuus 3enyaiina (Leucanthemum vulgare Lam.) 2[ 30 |+ + +
Kopoctsiaka 6mucky4a (Scabiosa lucida Vill.) 24 40 | + + + +
Kopocrsaka 61izo-xoeTa (Scabiosa ochroleuca L.) 2 40 | + + | + +
Kocrpuus Baniceka (Festuca valesiaca Schleich ex Gaudin) | 40 | + | + + |+ + + |+
2L

Kocrpus oBeua (Festuca ovina L.) 2L 30 |+ + + + +
Kocrpuis yepona (Festuca rubra L.) 2L 40 |+ | + + +
Jrouepna sxosTa (Medicago falcata L.) 2I 30 [+ + + |+ +
Jrouepna nocisHa (cunst) (Medicago sativa L) 2f 60 |+ | + + +
JIbonok 3Buyaitnuii (Linaria vulgaris Mill.) 2L 30 |+ + |+ +
Jlrormuu 6ararosmctuii (Lupinus polyphyllus Lindl) 2L 50 |+ + +
Jlsnsenenn poratuit (Lotus corniculatus L.) 2% 25 |+ | + + + + |+
Mukonaituuku mwiocki (Eryngium planum L.) 2 50 |+ + + +
MubHsHKa JTikapcbka (Saponaria officinalis L.) 2L 60 |+ | + + |+ + |+ +
Mornouait npyrsuuii (Euphorbia virgata Waldst. EtKit.) 2L } 50 | + | + + | + + +
Mopksa auka, 3su4aiina (Daucus carota L.) ** 40 | + + | + +
I[Taxyda Tpasa 3Buuaiina (Anthoxanthum odoratum L.) 2L 5 |+ |+ + +
Iepcrau cpibnsctuii (Potentilla argentea L.) 2L 20 |+ | + al i I t 1+
Mmxmo 3Budaitae (Tanacetum vulgare L.) 2L 60 |+ |+ + + |+ +
Migmapennuk 6imuit (Galium album Mill.) 2L 50 |+ |+ + |+ +
ITigmapennuk crpasxkHiit (kopruii) (Galium verum L.) 2L 5 |+ |+ + + +
IMonmopoxnuk Bemukuit (Plantago major L.) 2 25 |+ |+ |+ + +
Honopoxuuk nannerauii (Plantago lanceolata L.) 2L 3B 1+ |+ + + | +
ITonuH aBcTpiiicekuii (Artemisia austriaca Jacq.) 2L 3B |+ + + | +
[TpusopoTinb 3pnuaitnumii (Alchemilla vulgaris L.) 2L 20 |+ | + + +
Posxianuk 3euyaiinmii (Glechoma hederacea L.) 2L 5 )+ |+ |+])+ + +
Poman dapOysanpnuii (Cota tinctoria (L.) J.Gay,) 2 40 | + + + +
Pomamka naxyqa (Matricaria discoidea DC ® 15 1+ |+ + +
CeepOixkauirs nmossoa (Knautia arvensis (L.) Coult.) 2L 40 |+ + +
Cenym (ountok) inkuii (Sedum acre L.) 21 10 | + +]+ |+ +
Cunsik 3Buuaitauii (Echium vulgare L.) ** 40 |+ + |+ ]+ +
Ckepena nokpisensna (Crepis tectorum L.) © 35 |+ + |+ + 1+
Cwminka 3suuaiina (Silene vulgaris (Moench) Garcke) 2L 40 |+ | + + |+ +
Cnopur 3suuaiiauii (Polygonum aviculare L.) © 20 1+ | + + + + |+
Crokpotku 6aratopiuni (Bellis perennis L.) **; 2L 20 |+ + +
Touxonir Gyns6actuii (Poa bulbosa L.) 2L 30 |+ + |+ + + 1+
Toukowir syunuii (Poa pratensis L) 2L 40 |+ | + + + |+
Iukopiit aukuit (Cichorium intybus L.) 2L 70 [+ |+ + + +
[{aBens mipaminansanit (Rumex thyrsiflorus Fingerh.) 2L 50 | + + +
[apnis myqna (Salvia pratensis L.) 2L 50 |+ + + +

Cepen TpaB’sHUCTOTO TOKPUBY B MICT1 3yCTPIYaIOThHCS SIK ILIKIIJINBI, HEOE3MeuHi,
TaK 1 KOPUCHI JTUKOPOCII POCIHMHH, K1 3aTPUMYIOTh MUJI T4 OYMIIYIOTh MOBITPS Bi
IIKIIJIMBUX JIOMIIIOK, BOMparouu B ceOe iX JApiOHI YaCTHHKHU, SKI MICTATh BEIUKY
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KUIBKICTh IIKIIJIMBUX peuoBUH. OUMIarouu OpyJIHE MOBITPS, POCIUHUA 3aTPUMYIOTh
NOTPAIUIIHHA TOKCHUHIB B OpraHi3M JIIOJUHU: B JIET€HI Ta KPOBOTIK. TOMY Ba)KiMBa
HIJIBHICT Ta PI3HOMAHITTS POCIMHHOTO MTOKPUTTSL.

Cepen KOpUCHUX POCIWH B TaOJHII MPUCYTHI: MEAOHOCHI, SIKI CKiagaoTh 61%,
nikapcebki — 12% Tta nekopatuBHi — 27 %. OqHak OUIBIIICTh POCIMH BUKOHYIOTH KiJIbKa
3amady BojgHouyac. OCTaHHIM 4YacoOM 3MEHIIYEThCS KUIBKICTh KOPHUCHUX KOMax-
3aMUIIOBaviB, BAXXJIMBY PpOJb JJIA iX 30€peKeHHS BHKOHYE 301IBIICHHS B MICTI
KUTBKOCTI MEIOHOCHUX POCHHH. JlesiKi 3 pOCIIHH JIIIIEe POCTYTh Cepell IUKUX 3J1aKiB
Ta IHIIUX POCIHMH B CyMIIi: CKepela MOKpiBelIbHA, KO3ENIblll Jy4Hi, TpabeiabKu
3BMYaiiHi, IaBeNb MipaMmiladbHUM, CBEpOLKHMIA (KHAYTISI) MOJIbOBA, KOPOCTSHKU
0J1110-%0BTa (CKab103a) Ta OJKMCKy4Ya, KOHIOIIMHA M0JIbOBA, TBO3/IMKY KParyacTi, BUKa
MUIIAYHH FOPIIIOK, MOPKBA 3BUYaiiHa, MIHXKMO 3BUYaiiHe. Jlesiki 3 pOCIMH CTBOPIOIOTh
HEBEJIMKI YIpyIyBaHHS y BUTJIAI KOJIBOPOBUX IUISIM — 11€ CUHSK 3BUYAMHUM, CMIJIKA
3BUYAiHa, pI3HI BHUJM OYMUTKIB, pomaH (apOyBalbHUM, mepcTay CpiOJACTHiA,
MiIMapeHHUKA OlIMi  Ta COpaBkHIM  (OKOBTHWIA), BOJIOIIKA JIy4Ha, JIFOTHH
0araToJMCTHIA, IbOHOK 3BUYaiHUH, aHXY3a JIKapChKa, IAaBJIis JIy4Ha, JIFOLEPHU )KOBTA
Ta TOCIBHA (CHHA), MOJIOYAi MPYTSHUMN, KOPOJIUIlA 3BUYaiiHA, TOPJISTHKA MOB3ydYa Ta
YKEHEBChHKa, MTOJIMH aBCTPINCHKUH, IepeBiil 3BUYaliHUN, MUKOJIAWYUKH TIJIOCK1, ITUKOPIN
JUKWM, CTIOPUII 3BUYANHI, THKaBKa cipa.

binsg aBTo3anpaBok HaMu BHUSBICHO AUKOPOCIHI JEKOPATUBHI TPaBU, SIKI POCTYTh
0e3 MoIMBy, BOHH MTOCYXOCTIMKI Ta 30€piratoTh 3eJIeHy Macy B 4ac TPUBAJIOT MOCYXH.
BoHu MaroTh 0BT a00 MIMPOKO PO3TaTyKeH1 KOPEH1 Ta KOPEHEBHUIIA, 110 XapaKTEPHO
JUISL JTIOLIEPHU CUHBOI, JIFOIEPHU KOBTOI, IepcTady CpiOJisiCTOro, MUKOPIIO JTUKOTO,
MOJIOYa0 MPYTSIHOTO, B’SA3€M0 0apBUCTOTO, OYMTKIB, CHHSKY 3BHYAMHOTO, aHXY3U
JIKapChKOi, acTparaly COJIOAKOJIUCTOTO, THUKAaBKH Cipoi, JEpeBil0 3BHUYANWHOTO,
CHIOpHIITY 3BUYAHOTO, MOPKBH JIMKO1, CHOTEPH ABOPIYHOI, TPYNH 3 SKHX BHTIISAAIOTH
Ha Ta30HaX He TipIle POCIUH KyJIbTUBOBAHOI (JIOpH.

Ha Teputopisix 3ei1eHuX cMyr Mik bpoBapchbKkuM II0C€ Ta BIJIKPUTOIO JIHIEIO
meTpo «lapuuip» — «JlicoBa» Oyyio BUSBIEHO MOMYJISILIT JTyYHUX POCIWH, JESKI 3
SAKUX Terep PIIAKO 3yCTpidaroThesi HAa TepuTopii Kuea. B HamiBTIHI AepeB 3 aXKypHOIO
KPOHOIO POCTYTh: BEpOHiKa JIOpOBHA, Kelepis cu3a, KUTHUK (JTMCOXBICT JIy4HHH),
KOCTPHII YepBOHA, OBEYa Ta BaJiChKa (THUITYAK), axyya TpaBa 3BUYaiiHa (3amaiiHui
KOJIOCOK), MPUBOPOTEHb 3BUYAMHUI, BUKA MUIIIAYUN TOPOIIIOK, TBO3MKA KpamJacTa,
TOPJISTHKY KE€HEBChKA Ta MOB3y4a, NepcTad CpiOISICTHI, KOPOJIUIIA 3BUYAITHA.

Ha ransBuHax 1 HEBENWMKHX CXWJIaX MIDK TPAHCIIOPTHHUMH CHUCTEMaMH, IO
IIPUMHKaIOTh 10 bpoBapchKoro moce Ta J0 JIHii MeTpo Onrrkde 10 craHiii «JlicoBay
pPOCTYTh OUIBII XapakTEpHl JJIsi OKOJHUIb MICTa TpaB’ SHHUCTI POCIMHU: acTparal
COJIOJIKOJIUCTUM, >KOBTEIlb 0araTOKBITKOBHM, KOHIOIMIMHM Oija Ta JyroBa, poMarika
naxyya, ceayMm (OYMTOK) iIKUi, MpOCSHKA pO3JIOTa, TOHKOHIT JIyYHHWH, IIaBesb
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KHCJIMM, aHXy3a (BOJIOBMK) JIIKapChbka, I'paOesibKu 3BHYANMHI, JAEPEBId 3BUYANHUMH,
CMIJIKa 3BMYAHA (XJIOTIaBKA), CHHSIK 3BUYAWHHMA, THKMO 3BHUYAMHE, T1IMapCHHUKA
OUMiA Ta crpaBkHIM (KOBTHI1), TIOJIMH aBCTPIHCHKHI, KOHIOIIMHA TOJhOBA (KOTSIU1
JIATIKK), JIFOIIEPHH JKOBTA Ta TIOCIBHA, JILOHOK 3BUYAWHWM, MIABEH IipaMiJaIbHHM,
KO3JI0O00POIHUK JTyTOBHUH (KO3eiblll JiyuHi). Ha O1abI poarouux Ta BOJIOTHX IPyHTaX
POCTYTh OUIBIII BOJIOTOIO0HI: JISIABEHEIb pOraTUi, 3B1ip0o01i 3BUYAHHNM, MUJIbHSIHKA
JIKapchKa, MOJOPOKHUKMA BEJIMKUI Ta JIAHIIETHUM, 4YWHA JIy4YyHa, PO3XIJTHUK
3BUYAlHUI, CM1JIKa 3BMYaiiHa, KeJiepisl Cu3a, KOHIOIIMHM JTyTOBa Ta MOB3yYa.

ACOPTUMEHT POCIUH 30UTBIIYETHCS B MICUAX, JI€ aBTOIUIAXH MPOXOIATH Ois
JICOCMYT Ta JriconapkiB (ByJuIll B 01K Tpo€elnHM), OCHOBOIO SIKMX € COCHA 3BHYaiiHa.
B3moBx TpoTyapy mepes J1iCOCMYTOI0 POCTYTh: €HOTEpa JBOpIYHA, BOJOIIKA JIyIHA,
IBO3JIMKMA KpamyacTi, KOCTPHUIA BaliChKa, KOCTPHUIL OBEYa, KOHIOIIMHA JIYTOBa,
MoJioyal MNpyTSHUHM, MIJIMAPEHHUK CIPAaBXKHIW, IIaBenb MipaMigainbHui. Ha miHii
TpamBar, MO OpsAMye Ha TpoenmHy, MK IIMan Ha 1MeO0eH! KBITYIOTh MOMYJISIIi
OUYHUTKY 1IKOTO, IepcTady cpibiasicTOro, MopTyJIaKy AUKOTO TOPOTHBOTO.

3a ocTaHH1 POKH 31 30UIBIICHHSM TEMIIEPAaTyPHUX MOKa3HUKIB B KueBi nepectanu
MiMEep3aTH 1 MOLIUPIOIOTHCS OUUTKU O11l. BOHM 3aiiMaloTh CXWJIM B3OBX IIOCE Ta
MaricTpaliei, o 00pe IporpiBaloThCs COHIIEM, Ta MICIsl OIS HUKHIX YaCTHH OIOP
JOPOKHIX MOCTIB, KyAM HAClHHS POCIMH MOTpamige 3 KIymMO, IO KBITYIOTh Ha
TEPUTOPISAX TPAHCMOPTHUX PO3B’SI30K MK BpoBapchkuM 110Cc€ Ta BIAKPUTOIO JIHIEIO
MeTpo (Mix cTaHuisiMuU «JlicoBa» Ta «/lapHuiis»).

B mmpokux 3eneHux po3AUIOBUX CMyrax pyXy aBTOTPAHCIIOPTY Ta B Mexkax
TPAHCIIOPTHUX PO3B’SA30K JOIIIBHO YACTIIIE BUKOPUCTOBYBATH KOMITO3UIIIT 3 IIIKaBUX
TpaB’SIHUCTUX POCIIMH B TOEJHAHHI 3 KaMIHHSIM, YarapHUKamMu, MaJuMu (hopMami.
Kommo3uiii ainmie po3MillyBaTi B MICISX, IO A00pe MPOrIsAat0ThCA 3 MOCTIB Ta 3
BIKOH TpaHcrnopty. [IpuknanoM ciayryroTs KOMIo3ulii B30BX bpoBapcbkoro moce.

BucnoBku: 1). [IpoBeneHi MOHITOPHHIOBI HAaTypHI OOCTEXKEHHSI IPYHTOBOTO
MTOKPHUBY B3JIOBX TPAHCIIOPTHUX CHCTEM, CKJIAJICHO CITUCOK TPaB’ SHUCTUX POCIIHH, 110
YTBOPIOIOTh TOMYJISIIl, 3 MOMIJIOM I1X Ha Oaratopivdi, JBOpIYHI Ta OIHOPIYHI.
binbmricte 3 Hux € Oaratopiuynukamu (80%). 2). JlocmipKeHHsT TOKa3aJd, 10 Ha
00CTEKEHUX TEPUTOPIAX 3yCTPIUAIOTHCS K a0OpUTEHHI, TaK 1 aIBEHTUBHI TOMYJISIII]
POCIIMH, SIKI 3 PI3HOI0 YAaCTOTOI 3yCTPIHalOThCS OUIs TPAHCIOPTHUX CHUCTEM, IO
HANpsSMY 3aJICKUTh BiJl POJIOYOCTI Ta BOJIOTOCTI IPYHTY, 1HCOJIAILII, aHTPOIIOT€HHOTO
BIUIMBY, POCTY WIKIUIMBUX BHUKHUAIB, MPOGECIHHOrO AOMIISIAY 3a pPOCIMHAMH. 3).
BusiieHo, 1110 pOCIMHU CTpaXkIat0Th O1NIbIIE BiJl aHTPOIIOT€HHOTO BIUIMBY, HIXK BiJl
MIOCYXH, KOJIU TPYHTH TIiJ] pOCTUHAMH BUTONTYIOTHCS J0 CTaHy acaybTy i pOCIHHH
HaBITh MICJsI TPUBAJIMX JOUIIB HE MOXYTh BIAHOBUTHUCS Ta TUHYTh. 4). MOHITOPHHT
CKJIaJly Ta CTaHy POCJIMH BKa3aB Ha IIBHJIKE PO3MOBCIOJIKEHHS MICTOM aJBEHTUBHHX
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BUJIIB 3 1HBa3IWHUMM BJIACTUBOCTSAMHM, SIKI HAMOUIBII CTIMKI JO TIOCYXH Ta
aHTPOITOTCHHOT'0 HABAHTAXCHHS, [0 BAXKJIMBO JIJIS1 aHAJII3Y MOAAJIBIIOTO BIUIUBY IHX
BU/IIB POCJIMH Ha ICHYIOUY MiclieBYy ¢iopy. 5). 3anpornoHOoBaHO 30UTIIUTH CTBOPEHHS
KOMIIO3UIIIH 3 TpaB’SHUCTUX POCIUH, KYIIIB, KAMIHHS, MaJUX apXiTEKTypHUX (OpM B
PO3AIUIOBUX CMyTraxX pyXy aBTOTPAHCIOPTY Ta B MEXaX TPAHCIOPTHHUX PO3B’S30K. 0).
Teputopii HABKOJIO TPAHCTIOPTHUX CUCTEM CITII OYHUIIATH BiJl 3apOCTEH aBEHTUBHHUX
BUJIIB 3 1HBA3IMHUMHU BJIACTMBOCTSIMU Ta IIEPETBOPIOBATH Il TEPUTOPii B CTIHKI
POCIIMHHI yTPyMyBaHHS 3 KOPUCHUMH BJIACTHBOCTSIMH, IO CIHpHSE 301IBIICHHIO
Ol0pi13HOMAHITTS MicleBOi ¢uiopu Ta (ayHH (KOPHUCHUX KOMax-3alIIOBadiB) y
BEJIMKOMY MICTI.
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Summary
Klimenko A.V. Urban flora of herbaceous plants in the area of transport

impact in the left-bank districts of Kyiv.

The topic of creating urban green spaces and decorative expositions from them was widely
covered in scientific and practical publications on landscaping and landscape architecture of the
50s-90s of the 20th century. In the 21st century, this issue has become relevant again due to climate
change towards warming, decrease in precipitation and increase in droughts in summer, due to
environmental changes associated with an increase in the number of vehicles, harmful emissions and
deterioration of air quality. The Department of Landscape Construction at the M.M. Hryshko
National Botanical Garden of the National Academy of Sciences of Ukraine conducts monitoring
studies of the condition and composition of vegetation growing along transportation systems. The
results of recent studies are once again attracting interest in scientific publications and are discussed
at conferences and seminars. The purpose of this article is to highlight new facts in the study of grass
cover along transport routes in a large city, using Kyiv as an example, and to prepare general
information on the condition and composition of plant communities in the studied areas of the left
bank of Kyiv. We conducted field monitoring surveys of the grass cover around transportation systems
(an open metro line, highways, gas stations, traffic intersections, streets) on the left bank of the
capital. Studies indicate that plant communities are unstable in the left bank areas of the city, where
nutrient-poor sandy and sandy-loam soils prevail and where there are neighborhoods built on
alluvial sands. Poor soils and the lack of sufficient rainfall and irrigation in summer have a severe
impact on plant development and regeneration as they cease to be self-regulating systems. In the
surveyed areas we observe a rapid rate of degradation of the grass cover, which leads to a change
in its species composition, an increase in the number of invasive species and, as a result, a decrease
in the decorative effect and stability of the cover.

Key words: urban landscape, grass cover, transportation systems.
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Jannabuenko O.C., Ilnyxnuxk O.M.
AHAJII3 BOJHOCTI PIYKH CEMM Y MEKAX CYMCBKOI OBJIACTI

Cmamms npuceauena auanizy eoonocmi piuku Ceum y wmedxcax Cymcvkoi obracmi.
Hocniooceno oOumamiky eumpam 600u piuku Celim (cepeOHbOPIUHUX, MAKCUMAIbHUX Mad
MiHIManbHUX) 3a OaHumu 2ioponoeiynoco nocma ceno Mymuwn 3a nepioo 3 1979 no 2019 poxu.
Bcmanoeneno, wo ona cepeonvopiunux eumpam 6oou piuku Cetim xapaxmepHa Cmiuka meHoeHyis
00 3HUJICEHHS, MANO0BOOHI POKU Nepesaxcardmsv HaA0 6a2amo8oOHUMU, 3HAYEHHA NOKA3HUKA
MAKCUMATbHUX 8UMPAm 800U pizko 3Hudcyemucs, 60,9% oanux udipku mMarome 3HA4eHHS MeHue
265,7 M/c; Ounamixa minimanvrux eumpam 600u piuxu Celiv NOKA3VE MAKolIC MeHOeHYiIo 00
3HUMCENHs, a 3a ocmanHi 10 poKié NOKAZHUK MIHIMANbHUX 8UMPAM 800U 3HAYHO 3HUIUBCS I CEPeOnE
lio2o 3navenns 3a nepiod 2010-2019 pp. cmanosums 22,9 m%/c; éHympiwnbopiunuii nepepo3nodin
cmoky ona piuku Celim ckpago eupasicenuti, xoua iz 2010 poky 3naueHHs MIHIMAbHUX 8UMPAm 800U
PI3KO 3HUMCYEMbCA. YV GUCHOBKY asmopu 3a3Hauaomv, WO HAAGHI 6CI O03HAKU MAN08000sL:
3MEHULYIOMbCS YCi 00CIONCYBAHI KINbKICHI NOKA3HUKU CTMOKY .

Knrowuoei cnosa: piuxa Cetim, 600Hicmb, CepeOHbOPIUHA, MAKCUMATbHA, MIHIMAIbHA UMPAMA
800U.

IMocTanoBka npodaemu. BogHICTh pIYOK BIJHOCHA XapaKTEPUCTUKA CTOKY, IO
NOPIBHIOE JTaHWW CTaH MOro 3 CEpelHbOI0 0araTopiuyHOI0 BEIMYMHOIO CTOKY 1 Ha
CBOTOJIHI € TOCTPOIO, BAXKJIMUBOIO MPOOJIEMOIO ChOTOJCHHS, TaK K HE TUIBKUA BUEHI
BIIMIYalOTh 3HWKEHHS BOAHOCTI. Piuka Ceiim, 3a BUKIIOYEHHs piuku JlecHu, 110
MPOTIKAE MO KOPJIOHY 3 UEpHITIBCHKOIO 00J1aCTIO, HAMMOBHOBOAHIIIA piuka CyMChKOT
00JacTi, 11e y HelaJeKoMy MUHYJIOMY BBaKajacsl CyJHOILIAaBHOO, 3 YHUCTOIO BOJIOIO,
npUBaOIUBOIO SISl TYPUCTIB Ta PEKPEAIiHOI TISTTBHOCTI, i€ CTaTyC TPAHCKOPAOHHOT
piuku, ocoOnanBO Ha (OHI OCTAaHHIX BOEHHUX MO KpaiHU-arpEeCOpPKHU, CTBOPIOE
CKJIQ/IHY Ta, YaCOM, HeTIepe10awINBY CUTYAIII0, IKY MOYKHA BU3HAUNTH SIK «CKOJIOTIYHA
karactpoday. CydacHul rijpoeKoIOTTYHUN CTaH PIYKY BUKIIMKAE 3aHETIOKOEHHS. ToMy
BCTAaHOBJIEHHS Cy4YaCHOT'O €KOJIOTTYHOrO cTany piuku CeilMm, BUSIBICHHS Ta aHaNI3 3MiH
BOJIHOCT1 PIYKU HAJ3BUYANHO aKTyaJbHE MTUTaHHS.

@opmy/Il0BaHHSI MeTH JOCJilkeHHsi. Merta poOoTHM momsrac B aHami3i
nuHaMiku BogHOCTI piuku Ceiim y mexax Cymcrkoi oomacti. O0’€KT AOCTIKEHHS —
piuka Celim y Mexxax CyMmMchKOi 007acTi, IPEeAMET TOCHIKEHHS — BOJHICTh PIUYKHU
CeiiM Ta 1i TUHAMIKa 33 JAaHUMHU T1APOJIOTIYHOTO MOCTY cena MyTHH.
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Bukiaa ocHoBHoro marepiaiay. Piuka CeliMm — 11€ 0JiHa 13 TOJIOBHMX BOJHHX
aprepiit Cymcbkoi obnacti, HailOUbIIa mpuToKa JlecHu 1 TpaH3UTHA piuka PETrioHY.
bepe mouatox Ha cxmnax CepeaHbOPYChKOI BHCOYMHU Ta Brajgae y JlecHy B
YepHniriBepkiit o6macti. CeliM — cepeHs pidka, mioma 6aceiiny 27500 km?, 3aranbna
noBxkrHa 748 kM, y Mexkax CyMmcbkoi 001acTi mionia 6aceitny 6408 KM?, oBxuHa 167
KM (22,3% 3aranbHo 10BXUHU) [1].

Junamiky BoaHocTi piuku CeliM MOXKHA MPOCTIAKYBaTH BUKOPUCTABIIN
HalBaroMiiny KiJIbKICHY XapaKTepUCTHUKY CTOKY PIUKH 1 €MHY, SKY MOYKHA BUMIPATH —
BUTpaTd BOJIU. AHaI3 AWHaMiKU BUTpaT Boau piuku CeiiM mo cyObaceitnax (7
dparmentiB) y Mexax Cymcbkoi obOmacti 3a mepiom 1980-2020 pp. 3a manwmwm
VYkpaincbkoro rigpomereoposorianoro iHctutyTy JJCHC Ykpainu ta HAH Ykpainu [§]
BCTaHOBUB, 1110 CIIOCTEPITAETHC CTPIMKE CKOPOUYECHHS 1IHOTO IMOKA3HUKA OUTBIIE HIXK Y 5
pasiB. bubin neranpHUM aHami3 AuHAMIKA BojgHOCTI piuku Ceiim y mexxax CyMChKOT
00J1acTi 3a1MCHEHO 3a IAHUMU T1POJIOTT9HOMY TTocTy ¢. MyTuH 3a niepio 1979-2019 pp.
3a CepeIHhOPIYHUMH, MAKCUMAJIbHUMU Ta MIHIMAJIbHUMHU 3HAYEHHSMHU BUTpPAT BOJIU.
AHaJli3 OpOBOJMBCS 3a METOAMKOI BHKJIAJCHOIO Yy mpaisx [4, 5, 6], ne omnwucani
aHaJIOT14HI1 TOoCTiKeHHs piuok periony Cynu, Bopcknu Ta Ilcna.

CepeanbopiuHi BUTpAaTH BoAM piuku CeilM MO TigpoJoriyHoMy Hocty ¢. MyTuH
3a iepiof; 1979-2019 pp. xapakTepusyeThcsi XBUIETO11I0HOI0 HU3X1THOIO TUHAMIKOIO.
Cepenne 3Ha4YCHHSI CepeAHBOPIYHUX BUTPAT BoaM 3a niepion 1979-2019 pp. craHoBUTH
86,6 M%/c. 3a nanumu nosiguuka [7] y nepiox 1926-1949 pp. cepeaubopiuni BUTpaTn
3adikcosani 104 M%/c. Jlo 1987 poky nepeBaxany MOKa3HUKH CEPEAHBOPIYHUX BUTPAT
soau Bumie 100 m%/c, 3 1987 poky i no muni — Hkae 100 M%/c (Bcboro 4 Bumaaky Ha
30 pokiB Buiie), a 3 2010 poky nepeBaxkHO (PIKCYIOThCSI 3HAUYCHHS CEPEAHBOPIUHUX
BUTpAT BOJM 3 oKazHukoM Hikde 70 m%/c (puc. 1).
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Puc. 1. lunamika cepeqHbOPIYHMX BUTPAT BOAU piuku CelM MO riApoIoriyHoMy nocTy
¢. MyTuH 3a nepiox 1979-2019 pp.
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CepenHe 3Ha4YeHHS CEPEIHBOPIUHUX BUTpAaT Boau piukn CelM 1o
TiZIpoJIOriYHOMY TIOCTy ¢. MyTnH 3a ocTanHi 10 pokis cknano 62,8 M3/c, mo y 1,4 pasu
HUKYE CEPEIHBOTO 3HAYCHHS 3a JOCIHIKyBaHUU Tiepion. MakcumanbHE 3HAYCHHS
cepeqHbOpiuHNX BUTpar Boau piuku Celim 3adikcoBane y 1979 poui — 134 m/c, a
minimManbHe — y 2014 pomi 48,2 m%/c.

AHani3 po3noJIiTy CEpeIHbOPIYHUX BUTPAT BOIU piuku CelM 10 T1IpOJIOTTYHHOMY
nocty ¢. MytuH 3a niepiog 1979-2019 poku 3acBiauye nepeBakaHHS MMOKA3HUKIB B
inreppani 80,0-69,3 m%/c, mo ckmagae 10 Bumazakis i3 41 Ta craHoBuTh 24,4%
JOCIiIKyBaHHUX TOKA3HUKIB, a pa3oM 3 intepsanoM 101,6-90,9 m%/c — 17 Bunanxis i3
41 (41,4%) (tabm. 1, puc. 2).

Ta0mmms 1
3rpynoBaHi NOKa3HUKH CepeHbOPiYHUX BUTPAT BoAU piukn Celim
(32 JTaHUMHU TiAPOJIOTiYHOro nocry ¢. MyTuH)
InTepBanu
A N R
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(B KIJIBKOCT1 BUMAJIKIB), N
Binnocha yvactora, % 981|122 | 0 | 17,0 | 122|244 98| 14,6 | 2%=100%

Ha 3HaueHHs cepeIHLOPIYHUX BUTpAT Boau Hibkde 58,5 m%/c mpumanae 14,6%
BUOIpKkH. TakuM YHWHOM, aHaNi3 CEPEeIHbOPIYHUX BUTpAT Boau piuku Ceilm 10
TAPOJIOTIYHOMY TIOCTY €. MyTHH BKa3ye Ha TMepeBa)KaHHS MaJOBOJHUX POKIB Haj
0araToBOJHHUMHU.

Q, M3/c
134,0-123,3
123,2-112,5 m
112,4-101,7
101,6-90,9
90,8-80,1
80,0-69,3

69,2-58,5
58,4-47,7
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Puc. 2. I'icrorpama po3noainy KiJIbKOCTi BUIIAJAKIB cepeiHbOPIYHMX BUTPAT BOAH PiYKH
Ceiim o rigposorivnomy nocry c. Myrun
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JlnHamika MakCcUMaJIbHUX BUTpAT Boju piuku Ceitm 3a nepioa 1979-2019 poku
MOKAa3y€e CTINKY TEHJCHINIO JO 3HIKEHHS I[hOTO TOKa3HWKA. Haiibinbiie 3HaueHHS
MaKCUMaJIbHUX BUTPAT BOAW piuku CeilM MO TiApOJIoTidHOMY IMOCTY 3aikcoBaHO Y
1979 poui — 1350 m3/c, a naitnmxue —y 2014 poui 112 mM%/c (puc. 3).

Q, M3/c

1600

1400

1200 -

1000 -

800 -

600 -

y =-16,615x + 719,8

R?=0,3595
400 -

T

n ~ o
o o o
o o O
N N N

200 -

Puc. 3. Innamika MakcuMaJbHUX BUTPAT BoaM piuku CeiiM 1o rigposoriauHomy mocry
¢. MyTun 3a nepioa 1979-2019 pp.

3a panumu goBinHuka [7] y mepiog 1926-1950 pp. makcuMmanbHI BUTpaTH
cranosuar 3530 m%/c (1942 p.), a 3a nociimkyBanuii nepion y 3 pasu Hmwxde. Cepenni
MaKCHMaJbHI BUTpaTd Bogu y mepiox 1970-1990 pp. cranosumu 1090 m%/c [1] —
3HIDKEHHS Y Ol1bIe HixK 3 pa3u. Tak sk 1 A1 cepeTHbOPIYHUX BUTPAT BOAM TaK 1 JIs
MaKCUMAaJIbHUX TPOCIIIKOBYEThCS OJHA TeHJIEHIis: 10 1988 poky mnepeBaxaroTh
BHCOKi oka3Huku — Buie 800 m3/c, a3 1988 poky i mo Huni — Huxkde 800 M3/c (Bchoro
1 Bunagok Buile 3HayeHHs 3a octaHHl 30 pokiB). 3a octanHi 10 pPoOKiB MOKAa3HUK
MaKCUMAaJIbHUX BUTPAT BOJM 3HAYHO 3HU3UBCS 1 CEPEIHE MOTO 3HAYCHHS 3a IMepioj
2010-2019 pp. cranosuts 182,8 M%/c.

AMIUITY1a BETMYMHHA MAKCUMAIBHUX BUTPAT BOAU CTaHOBUTH 1238 M3/c. Ananis
pPO3MOLTY MAaKCUMAJILHUX BUTpAT BoAM 3a mepion 1979-2019 pp. 3acBimuye 3Ha4yHE
niepeBakaHHs TOKAa3HUKIB B iHTepBami 265,7-110,9 m’/c, mo cknamae 25 BUNAKiB
60,9% BHMOIpKM, a HA MAaKCHMalbHi BHTpaTH BHIIEe 265,8 m%/c mpuxoauts 39,1%
BUOIpKHU AaHuX (Tabi. 2, puc. 4).
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Taomurg 2
3rpynoBasi NOKa3HMKH MaKCHMAaJbHUX BUTPAT BoaM piuku Ceiim
(3a 1aHUMHU rigposoriyHoro nmocry c. MyTun)
InTepBanu
N @ <
v | o 5 w | |~ © | @
o < 3 o | w | o Lo o ]
XapakTepucTuka :'. ‘C‘.'> &) QI B gl g :'. [Tpumitka
= s R O T I N I B
o | v = w | S | w S | W
Lo D o [o0] ™ N~ N O
™ — S o | ~ Lo < ~
i i
AGcoitoTHa YacToTa
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Binnocua gacrota, % 49 | 49 0 |49 0 |146| 9,8|60,9 >%=100%

Haii6inp1m MakcuManbH1 BUTpaT Boau piuku Ceiim xapaktepi 1yt 1979, 1988,
1980, 1986 pokis Ta 3MiHIOIOThCs B iHTepBanax Bix 1350,0 m3/c 1o 1040,3 m%/c.

Q, M3/c
1350,0-1195,2
1195,1-1040,3

1040,2-885,4
885,3-730,5
730,4-575,6
575,5-420,7
420,6-265,8
265,7-110,9

0 5 10 15 20 25 30

KIJIBKICTh BUIIAIKIB

Puc. 4. T'icrorpama po3noaijy KiibKOCTi BUNIAAKIB MAKCHMAJIbHUX BUTPAT Boau piuku Ceiim
1o rigpoJoriuHomy nocry ¢. Myrun

Jlunamika MiHIMaIbHUX BUTpaAT Bojau piuku Ceitm 3a mepiog 1979-2019 poku
MOKAa3y€ TaKOXK TEHJICHIIIIO JI0 3HMKEHHS IIhOTO TTOKa3HWKa. MaKkcuMalibHe 3HaUYeHHS
MiHIMQJIBHUX BUTpAT Boau piuku Ceiim 3adikcoBane y 1982 porii Ta cranoButh 81,9
m%/c, a minimansHe —y 2010 Ta 2019 pokax 16,5 m%/c (puc. 5).

Tak sk 1 I CcepeHbOPIYHUX BUTPAT BOJM 1 MAKCUMAJIbHMX, TakK 1 IS
MIHIMAJbHUX, MPOCTIIKOBYEThCS OJIHA TEHJIEHIISI — J0 3HIWKEHHS: A0 1986 poky
IepeBaXkaroTh BUCOKI mokasHuku — suime 40,0 m%/c, a 3 1986 poky i mo Humi
IEePEBaXKAIOTh 3HAYEHHS MiHIMalbHUX BUTpatT Boau piuku Ceiim mHmxue 40,0 m3/c. 3a
nanuMu foBigHuKa [7] y mepioa 1925-1950 pp. MiHiManbHI BUTpaTu cTaHOBUIU 8,0
m3/c (1939 p.), a 3a nepiox 1970-1990 pp. BixnosigHuit nokasHuk ckiaanas 31,5 m3/c
[1] — BinOymocst 3pocTaHHS..
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Puc. 5. Ilmnamika MiHiMaabHUX BUTPAT BOAM piuku CeliM IO rigpoJIoriayHoMy 1ocTy
¢. Myrun 3a nepiox 1979-2019 pp.

OueBugHo, mo a0 1986-1989 pp. minm yac TpuBaHHS OaratoBojHOI ¢asw,
B1I0yBaoCad 3pOCTaHHS MIHIMaJIbHUX 3HAUYE€Hb BUTPAT BOJAM Ha (DOHI 3MEHILIECHHSA
MaKCUMAaJIbHUX, TOOTO BII0OYBaBCS MEPEPO3NOALT BHYTPIIIHLOPIUHOTO CTOKY, PO 1110
CBIIYaTh MOCHIIKEHHS pi3HUX BueHux [2, 3]. Azne 3a octanHi 10 pokiB MOKa3HUK
MIHIMaJbHUX BUTPAT BOJIU 3HAYHO 3HU3UBCS 1 CEpEIHE HOTo 3HaueHHs 3a iepiog 2010-
2019 pp. cranoBuTH 22,9 M3/c Ta HAGIM3MIIOCA JI0 CEPETHBOTO 3HAYEHHS MiHIMaIbHHUX
BUTpAaT BoAM 3a mepiox 1925-1950 pp. 22,5 m%c, ame He mocsArio aGCONOTHOTO
MmiHimymy 1939 p. [7].

AMILTITY1a BEIMYMHU MiHIMaIbHUX BUTPAT BOJM CTAHOBUTH 65,8 M3/C, KiIbKiCTh
1HTEpBaJIIB — §, 3aJ1aHl MEX1 CTAaHOBJATH 8,2, (Tad. 3).

Taomurg 3
3rpynoBaHi NoKa3HMKH MiHIMaJIbHUX BUTPAT BoAu piuku Ceiim
(32 JaHUMHU TigposoriuHoro mocry c. MyTuH)
InrepBanu
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. . . 1 1 0 2 5 | 16 9 7 ¥n=N=41
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BignocHa yacrora, % 241 24 0 |49 12,2/39,1| 21,9 17,1 X%=100%

-59-



Hayxosi 3anuckn Cym/IITY imeni A.C. Makapenka. I'eorpagiuni nayku. 2025. T. 2. Bun. 6

AHaJ3 po3Nnolly MiHIMaIbHUX BUTpAT BoJU piuku CeilM IO TiJIpoJIOriyHOMY
nocty ¢. Mytun 3a mepiog 1979-2019 poku 3acBiguye 3Ha4yHE MEpeBa)KaHHs
NOKa3HMKIB B inTepBaini 40,4-32.2 mM%/c, mo cknanae 16 Bunangxu i3 41 Ta cTaHOBUTH
39,1% nocnmimKyBaHUX TOKA3HHKIB, a pa3oM 3 iHTepBaimamu 32,1-23,9 Ta 23,8-15,6
ckianae 32 Bunaaku - 78,1% Bubipku. HaiiBuiii MiHiMaiabH1 BUTpaT Boau Buiie 40,5

M%/c BianosinaioTs 9 Bunagkam — e 21,9% subipku nanux (puc. 6).
Q, M3/c
81,9-73,7

73,6-65,4
65,3-57,1
57,0-48,8

48,7-40,5
40,5-32,2
32,1-23,9
23,8-15,6
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Puc. 6. I'icrorpama po3noainy KiIbKOCTI BUNIAJAKIB MiHIMaJbHUX BUTPAT BoaH piuku Ceiim
O rigpoJiorivunomy moctry c. MyTun

Jnst 1982 poky mpoCiIKOBYIOThCSI HaWBHILI MIHIMAJIbHI BUTPAaTU BOAM PIUKH
Ceiim, siki 3MmiHIO0OTBeA Bif 81,9 M3/c mo 73,7 M3/c, a auis 1992, 2002, 2010, 2012, 2014,
2015, 2019 poxis — HaliHMk4i nokaszHuKH Bix 23,8 m3/c no 15,6 m3/c.

BucnoBku. Anaini3 BogHoCcTi piuku CeiiM 3a TaHUMH T1APOJIOTTYHOTO MOCTY C.
Mytun y mepiog 3 1979 mo 2019 poku, 3a1iCHEHHWH Ha OCHOBI KUIBKICHOI
XapaKTEPUCTHKU CTOKY BUTPATH BOJIM, BCTAHOBUB: 1) JUIsl CEpeTHbOPIYHUX BUTPAT
Boau piuku CeliM XapakTepHa CTiMKa TEHIEHLIS 10 3HMKEHHS, MAJOBOAHI POKH
NepeBaKaloTh HaJl 0araTOBOIHUMHU, CEPEIHE 3HAUYCHHS CEPEeTHhOPIYHMX BUTPAT BOAH
3a octanHi 10 pokiB cTaHOBUTE 62,8 M%/c; 2) 3HAYEHHS NMOKA3HUKA MAKCHUMAJIbHHX
BUTPAT BOAM PI3KO 3HIKYEThCS, 60,9% maHuxX BUOIPKM MalOTh 3HAYCHHS MEHIIE
265,7 m3/c, mame y 1979 poui 3a(pikcoBaHO aHOMAIBEHO BUCOKHH ITOKa3HUK 1350 m3/c;
3) nuHaMiKa MIHIMAJIBHUX BUTPAT BOaU piuku CeiM Mmoka3ye TakoX TEHJSHIIIIO 0
3HIDKCHHS, a 3a ocTaHHI 10 pOKiB MOKAa3HUK MIHIMAJILHUX BHUTPAT BOJU 3HAYHO
3HM3MBCA 1 cepeHe Horo 3HadeHHs 3a mepiox 2010-2019 pp. cranosuts 22,9 M%/c;
4) cij 3a3HAYMTH, IO TEHACHIIIS, IKY KOHCTATYyIOTh BUCHI MPO BHYTPIIIHLOPIYHUN
Nepepo3rnoAia CTOKY (BOAOMUIBHI TMOKAa3HUKM BHUTPAT BOJIUW 3MEHIIYIOTHCS, a
MEXXEHH1, HaBIaKH, 30UIbIIYIOThCS) Ui piuku CeiiM sICKpaBO BUpakeHa, Xoda i3
2010 poxy 3HaYeHHS MIHIMAJTbHUX BUTPAT BOJU PI3KO 3HUKYETHCS; 5) 3MEHIITYIOThCS
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yCl JOCHIIKYBaH1 KUIbKICHI MOKA3HUKHM CTOKY PIYKH, OTXKE, HasBHI BCl O3HAKHU
MaJIOBO/IS.
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Summary
Danylchenko O.S., Pluzhnyk O.M. Analysis of the water content of the Seym

river within the borders of Sumy region.

The article is devoted to the current problem of the present day — the analysis of the water
content of rivers using the example of the Seim River — a second-order left-bank tributary of the
Dnieper, which originates outside the Sumy region and flows through the territory of the region for
about 167 km (22.3% of the total length). The purpose of the study: to analyze the water content of
the Seim River according to water discharge indicators according to the data of the hydrological
station of the village of Mutyn for the period from 1979 to 2019. It was established that the average
annual water discharge of the Seim River is characterized by a steady downward trend, low-water
years prevail over high-water years, the average value of the average annual water dischargeover
the last 10 years is 62.8 m®/s. The value of the maximum water discharge indicator is sharply
decreasing, 60.9% of the sample data have a value less than 265.7 m®/s. The dynamics of the minimum
water discharge of the Seim River also shows a downward trend, and over the past 10 years the
minimum water discharge indicator has significantly decreased and its average value for the period
2010-2019 is 22.9 m¥s. It should be noted that the trend noted by scientists about the intra-annual
redistribution of runoff for the Seim River is clearly expressed, although since 2010 the value of the
minimum water discharge has been sharply decreasing. In conclusion, the authors note that all signs
of low water are present: all the studied quantitative indicators of runoff are decreasing.

Key words: Seim River, water content, the average annual, the maximum, the minimum water
discharge.
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Il. EKOHOMIYHA, COLIATNBHA, MNONITUYHA TA
PEKPEALUINHA TEOIPA®IA

YK 323.173 (913.4)
DOI: https://doi.org/10.5281/zenodo.15106039
Pina B.M, ®ijonenko 1.M.

MOPIBHSIJIbHUM AHAJII3 IPUYHH I ®OPM ITIPOSIBY CEIIAPATU3MY
B €BPOIII TA A3Ii

Cmamms npucesuena SUBYEHHIO cenapamusmy, U020 NpuduH, pi3HOBUOIE, IHMEHCUBHOCMI
nposgig y kpainax €eponu ma Azii. Cenapamusm € npobremoro bazamvox Kpain 000x peziouis, ane
3 NeBHUMU O0COOAUBOCMAMU, BIOMIHHUMU pucamu ma Kilbkicmio ocepedkie. Ha ocHosi
BUKOPUCMAHHAM  JIIMepamypHo2o, NOpieHANIbHO-2eocpaghiunoco, Kapmozpagiunozo Mmemoois,
amanizy u cunmesy, Y3a2albHEeHHs NpPOBeOeHd NOPIGHANbHA XAPAKMEPUCMUKA MA PO32AAHYMI
HACIIOKU €BPONENCbKO20 U a3ilicbko2o cenapamuzmy. B Aziticokomy pecioni cgpopmyeanocs 61uzvko
50 ocepeoxie cenapamuzmy. JJoMiHyIOUUMU NPUYUHAMU, 8 OLILWOCMI 6UNAOKIE, CIMAIU eMHIYHI ma
penicitini 8iOMIHHOCMI HACeNeHHsI OKpeMUux KpaiH, wo, 3YMOGUIO NpOS8U AKMUBHO20, YACMO,
azpecugHo20 cenapamusmy 3 mepopoM ma JO0CLKUMU dcepmeamu. Y kpainax €eponu
Hapaxogyemucs Oinvute 60 ocepeokie cenapamuzmy, a NOUMOBXOM Olfl 1020 BUHUKHEHHs Cail,
NnepesadcHo, NPUYUHU eKOHOMIYHI, emHO-IIHeBICMUYHI, NIOCUNIeH] ICMOPUYHUMU MA NOATMUYHUMU
yuHHukamu. €eponelcbkull cenapamuzm, nonpu OLIbWY KilbKICMb 0cepeokia i Oiibuly KilbKicmb
KpaiH, 0e 80HU CHOPMYBANUCH, € MEHW AKMUBHUM, HINHC A3IUCLKUL I HauYacmiule nposeisacmvpCs, K
nomipkoganutl abo nacuenul. [lpobnema cenapamuzmy 3ymo8uia NOULYK WIAXI8 ONA 1T GUPIULIEHHS.
Cepeo eenuxoi Kintbkocmi memooie npomudii cenapamuzmy Oibul PeKOMEHOOBAHUMU € MemoOou
NONIMUYHE U eKOHOMIYHI, MAK020 NiOX00y OOMPUMYIOMbCA €8PONENCHLKI Kpainu. Y eunaoky 3
AKMUBHUM eMHIYHUM Ma PeniciuHUM Cenapamuzmom, KUl nepesaxcae 8 Kpainax Asii, uacmiuie
3acmocosyromes mMemoou cunosi. Bupiwenns npobnemu cenapamusmy i NONepeotceHHs U020
HACNIOKIB € BANCIUBUM O OOCACHEHHS NONIMUYHOL, eKOHOMIYHOI ma coyianbHoi cmabiibHocmi 6
Pe2ioHax..

Knrouogi cnosa: cenapamusm, ceyecis, eHonis, ipeoenmusm, asmouoMmis, gedepanizayis,
CAMOBU3HAYEHHS, NPOCMOPOBULL AHATI3, 2e0NONIMUYHI NPOYECU, KOHPIIKMON02Is.

IToctanoBka mpodJsemu. CenapathusMm — CKIQJHE W HEraTUBHE 3a CBOIMH
HACJIKaMU SBHILE, K€ MOXKE 3YMOBUTH Iy HHU3KY HpobiieM — pyHHYBaHHS
LUTICHOCTI JIep>KaB, 3AATHICTh IMOUIMPIOBATUCS HA 1HIII TEPUTOPii, MOPYLIEHHS
MOJIITUYHOT, EKOHOMIYHO1, COIIaJIbHOT CTaOUTBHOCTI, TepOopu3M. BiH cTaB mommpeHnm
SBMIIEM Yy CBITI 1 €BporneiicbkoMy Ta AB3iiicbkoMy perioHax 3okpema. I[IposiBu

© Pina B.M.1, ®inonenxo 1.M.2 <, 2025.

. Kageopa kpainosnascmea i mypuzmy Kuiscbkoeo nayionanornoco yuisepcumemy imeni Tapaca
Llleguenka

2 Kagpeopa ceocpadpii, mypuzmy ma cnopmy Hidicuncokozo 0epacasHoco yHisepcumemy imMeti
Muxonu 'ocona, irinafilonenko1971@gmail.com

@ This work is licensed under a Creative Commons Attribution 4.0 International License
Article Info: Received: February 28, 2025;
Final revision: March 16, 2025; Accepted: March 28, 2025.

-62 -



https://doi.org/10.5281/zenodo.15106039
mailto:irinafilonenko1971@gmail.com
mailto:irinafilonenko1971@gmail.com

Scientific Notes of Sumy State Pedagogical University. Geographical Sci. 2025. Vol. 2, Iss. 6

cenapaTtu3My B KpaiHax €Bporu i A3ii MalOTh CBOIO 1CTOPIHO, CBOi OCOOJIMBOCTI,
JTOMIHYIOY1 MPUYUHH, SIKI 3yMOBHWJIM BUHUKHEHHS CEMapaTUCTChKUX HACTPOIB, 110, B
CBOIO YEpry, BIUIMHYJIO Ha aKTUBHICTh CEMapaTUCTCHKUX PYXIB Yy IIMX perioHax Ta ix
HACJIIJIKH.

AKTyaJIbHICTHL i HOBH3HA JochaigxeHHsi. Ha cyudacHoMy eTami pO3BHUTKY
CYCIILJILCTBA MPAKTUYHO B YCIX perioHax i 0aratbox KpaiHax CBITY iICHYIOTh OCEpEIKH
cenaparu3My pi3HOI 1HTEHCHBHOCTI. 3Ha4HI MPOOJEMHU CTBOPIOIOTH CENapaTHCTChKI
pyxu B A3ii, e OcepelKH aKTUBHOTO cemapaTusMy chopmyanucs B Iuaii, Kurai,
Tainanmi, M’sauami, [anonesii, ®durinmizax, €meni, Typeuyuuni, Ipani, Ipaky, Cupii,
kpainax IliBnennoro Kaskazy, Kinpi ta I3paini. Jlanexkumu Bim TepuTOpiaibHOI
€THOCTI € i OUIBIIIICTD €BPONEUCHKUX KPaiH, a MPOoOJIeMHU 3 CEapaTUCTCHKUMU PyXaMu
pi3HOI IHTeHCUBHOCTI MatoTh Icnanis, ITams, Cepbist, HopHoropis, Kocoso, [liBHIuHa
Makenonisi, bocuis 1 I'eprioroBuna, benwris, [anis, ®Opanmis, Himeuuuna,
[Isetinapist, Hinepnanau, BenukoOpuranis, kpainun Ckanaunasii, bantii, Monaosa,
Pymynisi, Ilombma, UYexisa, VYkpaina. IlposBu cenapatusmy 3yMOBIIOIOTH
necTabum3anilo B MeXaxX CaMUX [HUX KpaiH, MOXYTb BHKJIMKAaTH MOCHICHHS
CEMapaTUCTChKUX PYXIB 1 B IHIIUX KpaiHax 000X PETriOHIB Ta, 3pPEHITOI0, 3yMOBUTH
3MIHU Ha MOJITUYHINA KapTi.

CemapaTusM CbOTOJIHI € CEPHO3HOIO 1 CKIAAHOO JIJISi BUPIMICHHS MPOOJIEMOIO B
VYkpaiHi. AHekcito ykpaiHcbkoro Kpumy, ytBopenHs Tak 3Banux JIHP Ta JIHP 1
BU3HAaHHS iX pociero, BiMickkoBi naii Ha JlonbOaci Ta moBHOMAcCIITaOHE POCIMCHKE
BTOPTHEHHA B YKpaiHy 3 MOAAJIBIION OKYNAIl€I0 YACTUHU TEPUTOPIi HAILOT IepKaBU
Ba)KKO HAa3BaTU CEMapaTU3MOM, ajie poCisi pOOUTh BCE MOXKIIMBE, 1100 y CBITI 111 MOIIi
CpUAMAaHCs caMe SIK CernapaTusM, a po3B’sA3aHa HElo BiffHA — SIK TPOMaJITHChKA.

Tomy Ha piBHI BEJIMKOI KUIHKOCTI HampalfoBaHb BITUU3HSHUX Ta 3apyOiKHUX
JOCIIITHUKIB 3 JaHOI TE€MAaTWUKH, MOJajbllle BHUBUECHHS NpPOOJIEMH cenapaTu3My B
KpaiHax €Bporenchkoro Ta A3iMCHKOTO PETIOHIB, 3 aKIEHTOM Ha MPOBEICHHS HOTO
MOPIBHSJILHOT XapaKTePUCTUKU W TOCBIAY MPOTHIIT, 3JIUIIAETHCS Ty’Ke BaKIMBHUM, a
oOpaHa /IS JOCTIKEHHS TeMa — IIKaBOIO 1 aKTyaJIbHOTO.

Mera ii 3aBaanHsi. OCHOBHOIO METOIO JAaHOi CTaTTi € BUBYEHHS MpPOOIeMHU
cemaparusMy B €Bpomi W A3il NUIIXOM JOCTIDKCHHS YWHHHKIB, IO HOTO
3YMOBJIIOIOTh, BIIMIHHOCTEHN Y HOTO MPOSIBAaX, MOXKJIMBUX HACIIIKIB 1 CHOCOO1B BIUIMBY
Ha TIPOSBH IHOTO SIBUIIIA.

BignoBigHo 10 3a3HaueHOi MeTH OyJi0 BHPIIMIEHO HHU3KY 3aBAaHb, SKi
nepeadavany OMpallOBaHHA Ta CHCTEMAaTH3aIlll0 MarepiaiiB, M0 CTOCYIOThCS
cenaparu3My B KpaiHax A3ii Ta €Bpomnu, 3/1HCHEHHs MOPIBHAIBHOI XapaKTEPUCTUKU
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€BPONENCHKOTO Ta a31iChKOTO CermapaTu3My, HOT0o HACHIKIB Ta METO/IIB BUPIIIIEHHS
poOJIeMH CenapaTu3my.

Marepianu i MmeToam aocaigxeHHs. BupueHHio A311CbKOro Ta €BPONEHCHKOTo
cemapaTu3My IepeAyBaB OIS poOIT 3 MONITUYHOI Teorpadii BITYM3HSHUX Ta
3apyOikHUX HayKoBIIB b. Suenka, B. Ctadiiiuyka, C. Crotkina, C. Tpoxumuyka, Jx.
ArneBa, H. Minntona, C. Cwmit, II. Teiinopa Ta iH., sIKI CTBOPIOIOTH PO3YMIHHS
1ICTOPUYHUX 0COOJMBOCTEN (popMyBaHHS MOJITHYHOI KQpPTH CBITY Ta JMHAMIKH 11 3MiH,
Jep’)KaBHUX KOPJOHIB, PO3BUTKY JaBHIX Ta CydacHMX HmBiTi3amiid. OmparboBaHa
HU3KAa  HAyKOBO-METOJIOJIOTIYHMX  PO3POOOK,  MPHUCBAYEHUX  MpoOJIeMaTHIl
cemapaTu3My 3arajoM Ta HOro MposABIB B OKpeMHX KpaiHax A3iHChKOTO Ta
€BponeicrKoro perionis, 30kpema podotu b. [xopnana, JI. bentona, B. [liBak, /l.
3akisiHoBa, JI. Kazanckoro, b. Kpusns, O. Pe3nikoBa, P. Ilaniuea, O. Ilomnoga, I.
Pocomaxu, P. ®entoka, E.Canekc, I'. Tapacenka, I. 'omona, II. OctpoBchkoro, O.
Kynpsaenka, 5. Hopnoropa, P.Koca Ta iH.

JlocniKeHHsT TTPOBOJUIIOCS 3 BUKOPUCTAHHSIM JITEPATypPHOTO, MOPIBHSIIBHO-
reorpa1yHOr0 METO/IIB, aHaJI3y ¥ CUHTE3Y, y3arajJbHEHHS.

BukianeHHsi 0CHOBHOT0 Matepiany. Y Mexax A3iicbKoro Ta €Bpornenchkoro
pErioHIB icHye OaraTto KpaiH, Kl 3IIITOBXHYJHCS 3 ONpoOJIeMOI0 cenapaTusmy abo
MOXYTb 1 MaTH, ajie KUIbKICTh OCEPEIKIB CenapaTu3mMy, Horo mpuuuHU, IHTEHCUBHICTD
IPOSIBIB, METOAM MPOTUAIT ILOMY SIBULLY B 000X perioHax MarOTh CBOI BIJIMIHHOCTI
(Tabm. 1).

HaiiGinb1ie ocepenkiB cenapaTu3my cepenl kpain A3sii cpopmyBanocs y M’ ssHMmi
ta [amii. ¥ M’suMi, nepenyciM, 3a paXyHOK IParHeHHsS TUTYJIbHUX HalllOHAJIbHUX
MEHIIIUH, TTOETHAHUX B OJIHIM JepikaBi, 10 aBTOHOMIii a00 HE3aJekKHOCTI, 10 YacTO
CYNPOBOKYETHCS BINCHKOBUMH CyTHYKaMU, JIOJICBKUMHU KEPTBAMHU M YCKIIQIHIOE
poOOTy OKpeMHUX CEKTOpiB eKOHOMiKkM KpaiHu. B Iuali mposiBu cemaparusmy
BUHUKAIOTh, IEPEBAXKHO, B MPUKOPAOHHI 3 [lakucranom Ta Kutaem, a ocHOBHUMH X
PYIIISIMU € €THO-PEJIT1HHI Ta 30BHIIIHBO-TIONITUYHI YUHHUKH.

Y €BpomeiichkoMy PETioHI HapaxOBYEThCS KUIBKICHO OUIBIIE OCEpEeKiB
cernaparu3My 1 3 1i€r MpoOJIeMOI0, TaK YU 1HAKIIE, 31IITOBXYIOTHCA MPAKTUYHO BCI
nepxxasu €Bpornu. Cepen miaepiB - BenmukoOputanisa ta Icnanis. BenmukoOpuTtanis,
Maroun npobiemy 3 Illornanmiero Ta IliBHiuHOIO Ipnanmiero, Take «JiiJIepCTBOY»
TpUMae, MEPIl 3a BCE, 32 PAXyHOK ICHYBAaHHS CEMapaTUCTCHKUX HACTPOIB Y €THIYHO
PI3HUX 1 JESIKUX TEPUTOPIANbHO BiAAaleHuX 3aMOpChbKUX TepuTopisx Ta KopoHHUX
3emisix, Ha SIKi TIOMIMPIOETHCS 11 cyBepeHiTeT. Y Icmanii, KpiM BiIOMUX OCEPENKiB
cermapatusmy — Karanonii, Kpainu backiB Ta Tamicii, 3arajbHy KUIBKICTb

IPUMHOXXYIOTh PET10HH, JIE € MapTii Ta PyXH, Kl X04a i HE MAIOTh MPEACTABHUIITBA B
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HaIllOHAJIbHUX TapJlaMeHTax, aje IparHeHHs JI0 aBTOHOMII a0 He3aJIeXHOCTI

HiATPUMYIOTh, HaBITh AKIIO ¥ IEKJIapaTUBHO.

Taomur 1

Ocepeaku cenapaTu3my 1o kpaimax Asii Ta €sponn

Kpainu Aszii Kpainu €sponu
Kpaita KinbkicTh ocepenkis: Kpaita KinbkicTh ocepenkin
yChOro/ aKTHBHOTO yChOro/ aKTHBHOTO
1 2 3 4 5
1 Kuraii 5/2 benbrist 1/1
2 Tumist 7/5 Himeuunna 5/-
3 ITakucran 2/2 Dpamiis 6/3
4 Tainanng 2/1 [IBeiinapis 1/-
5 M’ssHma 9/5 Hinepnanau 1/-
6 dininniu 1/1 BenukoOpuTaHist 13/3
7 Iaonesis 4/4 Jlanis 2/1
8 Typeuunna 2/1 Hopgeris 1/-
9 €MeH 1/1 [IBerist 1/-
10 Ipan 1/1 [OJEMT:0: 000 1/-
11 Ipax 1/1 JlutBa 1/-
12 Cupist 1/1 JlatBist 1/-
13 [py3ist 3/2 Ecrtonis 1/-
14 AszepOaiipkan 3/1 Icrianist 11/1
15 Kazaxcran 4/- Itais 5/1
16 TamKuKuCTad 1/1 CepOist 1/-
17 Kupruscran 1/1 YopHoropist 2/-
18 Kinp 1/1 KocoBo 1/-
19 [3paine 1/1 bocrs 1 1/-
['epuoroBuna
20 ITiBa. MakeoHist 1/-
21 Monnosa 2/1
22 [MosbIa 1/-
23 PymyHist 2/1
24 Yexist 1/-
25 VYkpaina 4/2
Ycvozo
Kpain 3 50 ocepeoxis, 6 m.u. 63 ocepeoku, 6 m.u.
ocepeoKkamu 19 kpain 32 akmuenozo 25 kpain 14 akmuenozo
cenapa- cenapamusmy cenapamusmy
musmy

Anle KUIBKICTh OCEpPEIKIB HE CBIAYUTh aBTOMATHYHO MPO BEJIMKY aKTHUBHICTb

CEeMapaTUCTChKUX HAcTpoiB. Xoua B EBPOMEHCHKOMY PErioHi CEMapTUCTCHKUX
OCepeKiB OLIbIIe, HXK B A31MChKOMY, aKTUBHICTh MPOSIBIB HA0AraTo HUXKYa, CIocoou
i M KM, 3a3BHYaid, IOJITHYHI, TOMI SIK a3lMChKUN cermaparu3M, IEepPEBa)KHO
arpeCUBHUM, 30pOMHMM 3 OLIBIITO0 KITIBKICTIO MPSIMUX TSKKHX HACIHIJIKIB 1 JIFOACHKUX
BTpaT.
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Skiio aHanmizyBaTH MPUYMHU CEMapaTu3My, TO B PI3HUX KpaiHax 000X PErioHiB
MPOCTEKYIOThCA Pi3HI BUIU MPUYUH, IO BUKIMKAIOTH CEMapaTUCTChKI HACTPOi, alie 3
nepeBaKaHHsIM OJIHI€T-TBOX TojioBHUX. [IpudomMy, Ha 3aranbHOMY ()OHI MPUYUH HA
cydacHoMy eTami y €BponeiicbkoMy i A31iICbKOMY perioHax OJiHI i Ti cami IPUYUHU
BUKJIMKAIOTh a0COJIIOTHO P13HY IHTEHCHUBHICTD MPOSIBIB CEIlapaTu3My.

Tak, €Bpomneicekuil cemaparu3M HE Ma€ YiTKO JOMIHYKOYOI NMPUYUHHU, sKa O
3yYMOBJIIOBaJIa TIOSIBY CEMApaTUCTChKUX HACTPOiB y OUIBIIOCTI KpaiH periony. B
OKpEMHX OCepeliKax IepeBakaloTh CKOHOMIYHI, MIACWJICHI I1HIIUMU, TPUYUHHU, B
TESKUX MPOCTEKYETHCSA TOMIHYBAaHHSI €THO-JIIHTBICTHYHUX, ICTOPUYHUX, TTOJITUYHUX
OpUYUH Ta iX TOE€IHAHHSA, B JEIKHX — OCHOBHOIO NPUYMHOIO TOCHJICHHS
CenapaTUCTChKUX HACTPOIB CTAJO BIABEPTE 30BHILIHE BTPY4YaHHS 3 OOKY pOCIMCHKOI
dbenepariii.

3aranom y KpaiHax C€BpomnM IepeBakae cenapaTu3M IOMIPKOBAaHUM Ta
NPUXOBAHUW, TPUUOMY, OUIBII AKTUBHUMHU € IMPOSIBU CEMapaTU3My, 3yMOBIIEHI
€KOHOMIYHMMHM YMHHHUKaMU. SIcKpaBUMU npukianamu toro € Karanonis B Icnawnii,
@nannpis y bensrii, otnannis y BenukoOpuranii, [lagania B Itanii, I'pennanaisa B
Janii Ta 11. 3a popmamu IposBY TaKHil cemapaTusM €, K MPaBUIIO, CELIECITHUM.

AKTHUBHI CeMapaTUCTChKI HACTPOi, siki nmpoBokye pocist (AP Kpum ta [lonbac B
VYkpaini, [Ipugnictpos’s B Moi10B1), BOHa BUKOPUCTOBYE B SIKOCTI TIATQOPMHU IS
BUTMPABJIaHHA CBOIX MOJAJBIIMX  3arapOHUIBKUX arpecuBHUX  Jid. Tak,
KyJbTUBYBAaHHS POCIEI0 cemapaTu3My B YKpaiHi cTayio maodsieMm a0 ii HACTYMHOro
NOBHOMAcHUITAOHOTO  BTOPTHEHHS 1  poO3B’si3aHHA Ha  TepeHax  €Bpomnu
HAaWKPOBOMPOJIUTHINIOI 3 4aciB J[pyroi CBITOBOI BiiiHH, SIKa CIIPUYNHUIIA TUCAY] )KEPTB
B YKpaiHi, HIOTOKH OI’KEHLIB 10 €BPONEHCHKUX KpaiH, panTOBY 3MiIHY €KOHOMIYHUX
YMOB, 3pOCTaHHSI I[iH Ta BEJIMYE3H1 EKOHOMIUHI 30UTKH.

CenapaTucTChKl HACTPOi, BUKJIMKAHI IHIIMMH NMPUYUHAMH, HANPHUKIIAA, €THO-
peniriiHumu, xoda M 3aBepmmincs B 1991-1992 pp posnagom CorianicTHUHOT
®deneparuBHoi Pecry6iku FOrocnasii, B 1993 poril — YexocnoBauydmHu, Ha JaHUN Yac
B €BpPONEHCHKUX KpaiHax €, 3a3BUYai, NOMIPKOBAaHMMU ab0 NPHUXOBAHUMHU,
IPOSIBIISIIOTHECA HaiyacTiie y ¢opMi aBTOHOMII UM €HOJI3Y (HAmpUKiIad, y NEIKuX
KpaiHax, 1110 YTBOPWJIKCH Ha TepeHax KoJuIHbo1 FOrocnasii).

Ha Bigminy Big kpaiH 1 cyOperioHiB €Bpomnu, A€ NPUKIAAA aAKTUBHOTO
cenapaTu3My CTAaHOBJISITH JIUIIIE YETBEPTY YACTUHY BCIX MPOSBIB, MPAKTUYHO B yCiX
kpainax llenTpanenoi, [liBnenno-Cxignoi, [liBnennoi ta IliBmenno-3axigHoi A3ii
nepeBaXkHa OUIBIIICTh OCEPENKIB cenapaTu3My chopMyBaiacs Ha OCHOBI €THIYHUX Ta
pENIriiHUX YMHHUKIB 3 AKTUBHUMU WOTO TPOSIBAMHU, YacTO y BUIJISAL 30pOHHUX
KOH(JIIKTIB Ta TEPOPUCTHUUHUX aKTiB. B a3ilickkoMy perioHi MOXHa BUOKPEMUTH JIUIIIE
JeKiIbKa ocepenkiB moMipkoBanoro (Tuber, TaiiBanp y Kurai, [Tlenmkab ta Jlamakx B
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Inaii, Amkapis B I'pysii, Jlesrucran B A3sepOaiimkani) Ta npuxoBaHoro (Tamuri-
Maranceka AP B AzepOaiimxani, BuyTpimas Monromis B Kutai Ta BCl ocepenku B
Kazaxcrani) cenaparusmy. 3a ¢opMamMu MpOSIBIB TaKOX y MEpeBa)KHIH O1IbIIOCTI
BUMAJKIB a31MCbKUNA CermapaTu3M € CeleciiHuM, piiko — y ¢opmi aBTOHOMII, y
BayTtpimnxiit Monroii ta B iHaicekoMy 1mTaTi Jxammy 1 KamMip cemapatucTchbki
171e1 lepe10avyaroTh €HOJI3.

To6T0, COIIOKYIBTYPHI, 30KpeMa €THIUHI Ta peJiriiHI YNHHUKY y KpaiHax A3ii €
TOJIOBHUMH, SIK1 3yMOBIIIOIOTh BUHUKHEHHSI aKTUBHUX 1 arPECUBHUX CEMapaTUCTChKUX
HACTPOIB, TOMAl SIK y €BPOINENUCHKUX KpaiHax MoAiOHI MPUYMHHU HA JaHWW 4Yac TaKoi
AKTUBHOCTI MPOSIBIB HE BUKJIUKAIOTh, III0 MOYKHA MOSICHUTHU O1JIBIIOI0 TOJEPAHTHICTIO
€BPOMEHCHKOTO CYCHIIBLCTBA IIOAO PENIridiHUX 1 ETHIYHUX BIJMIHHOCTEH Ta
ynoa00aHb, CXWIBHICTIO JO AUIJIOMATIi Ta JOMOBJICHOCTEH, 3MIIIEHHSIM aKIEHTIB Ha
AKICTb JKUTTA 1 HaJlaHHS NEPIIOYEProBOi POl eKOHOMIYHUM HOTO CKJIAJIOBUM, IO U
BUBOJWTh €KOHOMIUHI YMHHUKH B JIJIEPH Cepell MPUYNH BUHUKHEHHS aKTHUBHOTO
cenapaTus3My B KpaiHax €Bponu.

Boanouac, skmo B kpaiHax A3ii crmocrepiraeMo Oulbllle NPOSBIB aKTHBHOIO
cenapaTU3My 3 JIOBTOTPUBAJIMMHU 30pOWHUMHU MPOTUCTOSIHHSIMHM, TO OCEpPEAKHU
cenapaTu3My B KpaiHax €BpOINU MOPIBHIOIOTH 31 CIUITYMMU BYyJIKAHAMM, SIKI MPOTE
OyIp-SIKOi MUTI MOXYTh akTuBi3yBaTucs. KpiM Toro, Oepyuu 70 yBaru JOCBiJI
VYkpainu, y BUNAAKYy IJIECIPIMOBAHOTO PO3KAUyBaHHS CHUTYaIlii 330BHI, 1€ IIJIKOM
MOe BiIOyTHCS HaBITh TaM, JIe HIXTO HIYOTO MOAIOHOTO HE OYIKYE.

Buxonsum 3 XapakTepUCTUK OCHOBHUX CEMapaTUCTCHKUX OCEPENKIB y KpaiHax
AB3ii Ta €Bporu, MOXKHA 3ayBaXKHUTH, 1110 a31MChKUIA cenapaTus3M € O1IbII arpeCUBHUM
1 WOro mpsAMi HACHIAKK OUIbII TpariyHi, MOPIBHSHO 3 €BPONEUCHKUM, OCOOJIMBO
CTOCOBHO JIFOACHKUX JKEPTB.

Tak yirypcekuii cenapatusm y Kurai, 3 Touku 30py npaBa KOPIHHHX Hapo/liB HA
CaMOBU3HAUEHHS, € SIBUIIEM IIUJIKOM NPUPOJHUMM 1 BumpaBaaHuM. lle, mo cyri,
00poTh0a TIOPKOMOBHOI'O HApOy YUTYpIB 3a iCHyBaHHS U cynpoTuB oDimiitHii Biail,
sKa YAHUTH T€HOLM]I 1 HAMaraeTbcsl 3HUIIUTH YUTYPCHKY 1I€HTHUYHICTh — 3a00pOHsI€
MOBY, KYJbTYpYy, Bipy, Maibke MUIbHOH YHTYpiB yTpUMY€ y TaK 3BaHHX Tabopax
«171€0JI0TTYHOTO IEPEBUXOBAHH [9]. 3 TOUKM 30pYy AepKaBHULIbKUX iHTepeciB KuTato
ommip yUrypiB - e AecTabimizallis B KpaiHi, YUCICHH] TEPOPUCTUYHI aKTH 3 COTHSIMU
NOCTpaXKJIaIuX, HEJOBIpa i HaMpyKEHe CTABJICHHS /10 YUTypiB 3 00Ky xaHbIiB. Kpim
TOTO, € CBITYCHHS, IO YUTYpH OEpyTh ydacTh Y (POpMyBaHHSAX CHUPINCHKHUX 3aroHIB
«ENITHUX CMEPTHUKIB» 1HTIMAci, 3a0e3Meuyroyd TakKuM YUHOM  EKCIOPT
BHYTPIIIHHOKUTANCHKOTO TEPOPU3MY JI0 IHIIIUX KpaiH.

VY Tainanai cemapatus3M, NOCUJICHUH TEPOPUCTUYHUMH aTaKaMM, BBaXKalOTh
CEpHO3HOI0 3arpo3010 TYPUCTUUHIN cdepi 1i€i KpaiHu, amke 030pO€HI CemapaTUCTH
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MoYajay BIAIITOBYBATU MIJPUBU Ta TEpOp HAa KypopTax MIBIHS KpaiHU, 30KpeMa B
TypUCTHYHOMY paiioHi XyaxiHa. Ha miBgai Tainmanay TakoX OCTaHHIM YacoM
3arocTpuiiach KOHPPOHTAIlll MK MyCyJIbMaHaMHU Ta paJyKabHO HaJalllTOBAHUMHU
Oy IMcTamu.

Takox Tepopu3M MOXKE€ HAHECTH BeJMKOi MmKoau ekoHowmiui CiHramypy,
['onkonry, TaitBaHto, Tormio. I[1oOorO€ETHCS BIAPOIKEHHS 1CIAMCBhKUX paguKaliB 1
Manaiiziss, cuim Oe3meku sSKoi dYac B 4Yacy 3HEMIKOKYIOTh 1CIaMICTIB, IO
3asBIAIOTbCS Ha 11 Teputopito 3 Tainmanmay. ToOTo Hampy»KeHHs, IMOPOKEHE
cenapaTu3MoM, BeCh yac HabyBae HOBUX OOEpTIB.

Jocnigauku cenapatu3my B A3li HAroJomylOTh Ha MOXKIWBHUX HEraTHBHHUX
Hacligkax KOHQIIKTY B M’sHMI ¥ BHUCIOBIIOIOTH MOOOIOBAHHS, IO BIH «MOXE
CIIPOBOKYBAaTH pErioHalbHY Kpu3y» [4], amke B KpaiHl Ouiplie JecsiTka
CeNnapaTUCTChKUX OCEPENKIB PI3HOI IHTEHCHUBHOCTI, a KOH(JIIKT pPOXIHIKa CTaB
MDKKOH(ECIITHUM, 3pOCiIO0 HEBJOBOJEHHS MICHEBOIO HACEJIEHHS HE JIMIIE II0
BIJIHOIICHHIO /10 POXIHJIXKA, a i yciX MycyibMaH [8]. Zlo TOro * poxiHKa 3HaI0Th, 10
iM «HIIE HEe 3pajiloTh», TOMY W HaJajl 3aJuIaTUMyThcs B mTaTi PakxaitH, He
BUITYCKAIOYM MOKJIMBOCTI IOMCTH OyIMCTaM, TPOBOKYIOUM HOBI KOHQIIIKTH [4].

JI3epkanbHUM BiJOOpPaXCHHSIM JECATKIB TapsyuX TOYOK HA3BaB BUKIMKAHY
cenapaTu3MoM BiiiHy, mo TpuBaia B Llpi-Jlanmi K. Janunsuenko. 3a momiOHUMH
CTaHJapTaMH Ta TUMOBUMH IapaMeTpamMu KOH(IIKTIB, Ha MOTO JYMKY, poOcCiiichka
mpornarasja TOoTyBaja CIeHapiil myis YKpaiHu W HaroJyiomnrye, «Imo0 MOBTOPUTH
nepemory Ipi-Jlanku, mOTPIOHO pO3BUBATH apMmilo, BIAMOBIATH CcO01 B
ycbomy...» [1].

['pomagsHChKa BifiHA Ta CYTHMYKM MIX IIMITAMU Ta CYHITAMM Ha MIBHOYI M
cenapaTu3MoM y MIBAEHHOMY pErioHi €meHy, mocuiwia MnpoOjeMu BHYTPIIIHbOI
Oe3MneKu ¥ mepepociia y «mpokci-BiiHy Mk CayaiBcbkoro Apasiero Ta [panom» [11],
Ha0yJ1a 3aTSHKHOTO XapaKTePy, NEPETBOPUBIIUCH Y PErIOHAIBHUM KOH(IIIKT.

Hamaranns chopmyBaTt HezanexHuit Kypanucran «3arpoxye bimsskomy Cxomy
napajoM HOBUX CcyBepeHiTeTiB» [12], a 3a yMoBHM paaukamizaiii KypIAChKHX
yIpymnyBaHb B HEOE3MeEll MOKE OMMMHUTHUCSA BCSl €BPOIIA, Y SIKOT JOBOJI1 CBOIX OCEPE/IKIB
cermapatu3sMy. Ha Ham mormsi, ChOTOJHI HaWOUIBII JOIIJIBHO BECTU MOBY IIPO
BIJIOKpEMJICHHS KyP/IiB JIUIIIE B Mexax [paky, ajpke 1HII KpalHU MarOTh T0BOJI CHIIBHI
IEHTPAIBbHI YPSAH, K1 I[HOTO HE IOMYCTSTh.

[Ticns Ipakcekoro Kypaucrany, BigaimuTucs BiA Ipaky MOXyTh 1 CyHITH, IO
MPOKMBAIOTh B CYy4aCHUX MEXKax HWOTO TEpPUTOpii 1 MArOTh y IUIaHax (HOpMyBaHHS
BJIACHOT aBTOHOMHOI 00J1aCTi, 3 «JIyKe, IyKe IMHUPOKOIo aBToHOMI€ewo» [1], a B. JliBak
BBaXKA€, 110 1PAKChKi CYHITH MOXKYTh 00’ €THATUCS 13 CUPICHKUMU CYHITaMU B €JHHY
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nepskaBy CywnictaH [2]. . Pocomaxa nmporno3ye po3nan [paky Ha «KypJCHKY, IIUITChKY
Ta CYHITChKY YaCTHHM» B CHUJIy MOTO HE3/IaTHOCTI «CKUTH SK €/IMHa Jepxkasa» [10].

VY Ipani MOXYyTh aKTUBI13yBaTHCS O€ITy K1, SIK1 4ac BiJl Yacy BJIAIITOBYIOTh OOHOBI
BUJIA3KK ¥ BUHONIYIOTH 1/I€I0 CTBOPEHHS BJIACHOI Jep:kaBU bemykucraH, 10 SKOi
MarTh YBIUTH yacTUHU TepuTopi Ipany, [lakucrany it Adranictany. Xoda, 3 TOUKH
K 30py MDKHApOJHOI O€3IeKH, BPaxOBYHOUHM MOJITUKY IpaHy, (iHaHCyBaHHS Ta
030pPOEHHS HUM TEPOPUCTUYHUX OpraHizaiii, MATPUMKY IUKTATOPCHKUX PEKUMIB,
cenaparu3M y i KpaiHi MOXKHA PO3MJISIATU Mij IPU3MOIO MIO3UTUBHOTO SIBUINA, SIKE
3aIlyCKae BHYTPIIIHI JecTa0li3aliiHl IPOIECH i TaKUM YMHOM Tocnabiioe IpaH.

Tpusanuit koudmnikt [3painto 3 [TanecTuHOoO, siKa MparHe NOBHOI HE3aJIEKHOCTI i
tepopuctiyHuMu yrpynoBanHsmMu Cekropa T'aszm — XAMAC T1a Pyxom 3a
HatioHasibHe BU3BOJIeHHS [lanectunun (OATX), sxi BBaxkaroTh [lanecTuny KpaiHoto,
OKyNnoBaHOW I3paineM 1 maroTh Ha MeTl pyilHyBaHHS [3paimo, cynmpoBOKyBaBcCs
NOCTITHUM TepopoM 3 Ooky [Tanectunu ta 7 xoBTHA 2023 poKy nepepic y HalOIbIIHiA
CIUIECK Tepopy 3 OOKy ['asu i 3yMOBHMB MMOYAaTOK AKTUBHUX BOEHHHUX /ii, a
cnoncopctB0 XAMAC 3 0Ooky IpaHy, MmATpUMKa €MEHCBKMMH XYCHTAMH Ta
niBancbkoro XE3BOJIJIOIO npusBenu 10 po3mmpeHHs 30HM KOHGITIKTY i TOCUIICHHS
nectabini3alii B perioHi.

Ha €Bpornelicbkux npocTopax, sK y>Ke 3a3Ha4ajioch, CerapaTus3M CTaB y CBiif yac
oJiHi€r0 3 mpuurH po3naay FOrocnasii Ta UexociaoBauuuHu i mosiBY Ha KapTi €Bporu
HOBUX CYBEpEHHHMX KpaiH. TakoX OJHMM 3 MpPSAMUX HACHIJKIB €BPOINEHCHKOTrO
cernapaTU3My € CTBOPEHHsI HEBHU3HAHMX a00 BU3HAHMX JIMILE OKPEMUMH JeprKaBaMu
TaK 3BaHHUX «CaMOIIPOTOJIOIIEHUX KBaszigepxaBy», 30Kkpema: [IpuaHICTpOBCHKOI
Mounnasebkoi Pecnyouiku, Jlonenskoi Hapoanoi Pecny6miku (JIHP) Ta Jlyrancekoi
Haponnoi PecniyOmiku (JIHP), Kocosa. /o Toro > mepun Tpu MarwTh HOCTIHHY
BIICHKOBY, MOJITUYHY i EKOHOMIYHY MIATPUMKY 3 00Ky pocii [13].

€BpOCOI03 HE MIATPUMYE CIJIECKH MPArHEHHsI JO BIAOKPEMJICHHS 1CTIAHCHKOL
Karanonii ta Oenbriiicekoi ®nanapii. Xoya MmoaiOHI cenapaTUCTChbKI pyXu W He
cnpsiMoBaHi 6e3nocepeinbo potu €C 1 HaBITh NPONArylOTh racia €IMHOI €BPOIH,
OJTHAK X MPOTHUCTOSIHHS 3 ICHTPATBHUMHU YPSJAaMH BHOCSTH JOAATKOBI €JIEMEHTH
HecTabuIbHOCTI Becepenuni €C, a moAiOHMI E€KOHOMIYHMN CemapaTu3M MOXUTYE
MIPUHITUITN €BPOTIEHCHKOI collimapHOCTi, ToMy €C O1IbIIIe BJIAIITOBYE MOCUIICHHS, a HE
po3naj Aepxas, 110 BXOASTH O HOTO CKIay.

CynepewinBuM, K A OCTPOBa, Tak 1 IS KpaiH, 3 SKUMH BiH Mae€ 3B’SI3KU
BOAYAETHCS OJIep KaHHS He3alekHOoCTI ['peHnaniero, 30kpeMa: B pas3i He3aJIeKHOCTI
I'pennanaii y Janii He Oyne BaXIMBOTO (POPIIOCTY OUIA CBOIX ApKTUYHHX BOPIT;
MOPYIIUTHCS EKOHOMIYHE TAPTHEPCTBO, OCKUIBKM O€3 (piHaHCOBUX BIMBaHb 3 JlaHii 10
nepkaBHOro Oromkery I'penmanmii 1 Oe3 rapanTiii 30epexkeHHs LUX CyOcuaii,
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MaiOyTHIM He3aJekKHIN KpaiHi moTpiOHO OyJie IIyKaTh HOBUX MapTHEPIB MO OI3HECY
Ta  TpalioBaTH HAJ  BCTAHOBJIEHHSM  HOBUX  MDKHApOJHUX  KOHTAKTIB.
[IpoOGnemMaTHYHUM ICHYBaHHSI KpaiHM B HE3QJIEKHOMY CTAaTyCl MOXKe OyTH ¥ uepe3
HEBEJIMKY KUIbKICTh HaCEJICHHS, TPYIHOIIl B CAaMOCTIMHOMY 3a0e3neueHH] Oe3MeKu i
000pOHH, BIJICYTHOCTI MOJKJIMBOCTI IIBHUJAKO M €(EKTUBHO PO3POOJSATH KOPHCHI
KOINMAJIMHK (MOKJIaJM ypaHy, P1IKO3eMEIbHUX METaliB, TpadiTy Ta JITIIO), 3aBASKH
Oaratum 3amacaM sIKHX BOHA, KpiM YCbOro, epedyBa€e B KO CTpaTEriyHUX 1HTEPECIB
BEJIMKHUX CBITOBUX T'PaBliB, KOTPl XOUYTh TPUMATH KOHTPOJb HAJ LIUM PETiOHOM,
ocobmmBo CIIIA, siki MalOThb TaM CBOi1 BIMCHKOBI 0a3u W yac BiJ 4yacy BHCYBalOTh
MIPOIIO3HUIIIT CTOCOBHO KYTIiBJII ocTpoBa Ta Kutaro, TipHH4Y0-100yBHI KOMIaHIi SKOTO
MaloOTh TaM KOHTPAKTH.

B. [iBak BBaxae, 110 TOCWJIEHHA MDKKOH(ECIITHOTO cemapatu3sMy Ta
MEPEKPOIOBAHHS KOPJIOHIB TPUBATUME, 0O 11€ BUTIHO BEJIIMKUM CBITOBUM JIepXKaBam,
K1 BUYepnaau 0arato cBOiX pecypciB i Tenep iM Tpeda 3a0paTu HEOOX1AHY CUPOBUHY
i 3amacu y cnalOlux AepiKaB, «CTpax BTPATUTH CBITOBE IMAHYBAHHS IITOBXA€ iX Ha
BIJIBEPTI TOJIITUYHI i BIMCBKOBI aBaHTIOpW» [2]. AmKe po3ApOOJIEHHS BEIMKHUX
HE3aJIe)KHUX KpaiH Ha 0arato ApIOHIMIMX JAEpKaBHUX YTBOPEHb 3HAYHO IMOJIETTNTH
CBITOBUM JIIJIEpaM €KCIUTyaTalliio pecypciB, 110 € B IIUX KpaiHax.

KoxHna 3 kpain €Bponu i1 A3zii, sika 311ITOBXHYJIACs 3 IPOOJIEMOIO cenapaTusmy,
HaMaraeThcsi 30€perTy UUTICHICTh CBO€EI TEPUTOPIi 3 OrJISAY Ha BIACHI MOJITHYHI Ta
COITIOKYJIbTYPHI TpajuIlli, BUKOPUCTOBYIOUM MPU IOMY pIi3HI METOIU MPOTUMIIT
HOLIMPEHHIO JAHOTO $IBMILA, BUXOASUM 3 AKTUBHOCTI Ta OCOOJIMBOCTEH MpOSIBY
cenapatusMy.

CaiToBUl JOCBiI OOpOTHOM 3 cemapaTU3MOM MAa€ y CBOEMY apCeHaIl 4rMMalio
3aXO0/IB Ta PeKOMEH/IaLlli, OJTHAK €MHOTO MIAXOAY A0 BPETYJIFOBAHHS UM MOI0JIAHHS 1€l
npoOJIeMH HEMa, Ta 1 HaBPsIZT YU MOYKIIMBO HOT0 BUPOOUTH, aJIKe 1 TPUUMHH 3a3HAYEHOTO
SBULIA, 1 POPMU HOT0 MPOSBY, M IHTEHCUBHICTh Yy TUX YM 1HIIUX PErioHax pi3Hi.

[TpocniakoBYIOThCS BIAMIHHOCTI Y BUKOPHMCTAHHI PI3HUX METOJIIB y KpaiHax
€Bponu i1 A3ii, 30kpeMa, B €BPONEHCHKUX KpaiHAaX HA Cy4acHOMY €Tall IepeBary
HA/IAI0Th HEHACWJIBHUIIBKUM, 3a3BHYai, MOJITUYHUM, METOJAM MPOTHUAIl, TOII SIK Y
OUIBIIOCTI a31MChbKUX KPaiH MepeBaKkat0OTh CUIIOBI METOAM OOPOTHOU 3 cenapaTU3MOM,
3 I0aBaHHSM €KOHOMIYHUX Ta MOJITHYHUX.

Tak, odimiina  BHyTpimHA ¥  30BHImHSA  nodituka  Kurtato €
aHTHCENapaTUCTChKO. Y MepeniKy IMpOBUH, 3a iK1 KapaiooTh y Kurai, cemapatusm
MOCTaBJICHUH HA 2-My MICIL MICJIA JepKaBHOI 3pajiu.

Y 60poTh01 3a IUTICHICTH CBOET Teputopii Kutait BUKOPHUCTOBYE, MEPEBaXKHO,
CHJIOBI METOJM, OCOOJINBO CTOCOBHO YHTYpPiB, IPOBOJUTH MOJITUKY KUTAi3aIlii 3a171s
3MEHIIEHHS YacTKW OYHTIBHOTO KOPIHHOTO HAacelieHHS Yy NpoOJeMHUX paioHax,
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poOuth Bce, 00 YHUTYpU HE MOYyBaJIMCs TOCMOAApsSMH Ha CBOiM 3emuli. BogHouac,
HeHTpayibHa Biaaa Kurawoo 3aiiMaeThcsi i €eKOHOMIYHUM BIIPOKEHHSIM YUTYpPChKUX
TEPUTOPINA Ta 3aMPOBAIKEHHSIM KOMIUIEKCY TOJATKOBUX MOCUJICHUX 3aXOJIB HIOJI0
MPUKOPIOHHOTO KOHTPOJIO M MOKPAIEHHSI TEXHOJIOTTYHOTO OCHAIICHHS KOPJOHIB 3
METOI0 MOMNEePE/KEHHS MOTPAILITHHA Ha TEPUTOPIIO JEPKaBU TEPOPUCTIB.

Y 60poTh01 3 THOETCHKHUM CermapaTu3MOM KOMOIHYIOTHCS 3aXOJ{ MOITHYHI M
€KOHOMIYHI, a HaWKpaluM BaplaHTOM i ypsay Kurtaio BBaXKalOTh KOMITPOMIC 3
Hanait-Jlamoro # nHamanns TuOery po3mupeHoi aBToHomii. OaHAK, EKCIEpPTH
IPOTHO3YIOTh, M0 Tpobiemu cenmapatusmMy B CIiHBIBAH-YUTYPCBKOMY —Ta
TubercbkoMy aBTOHOMHHUX pailoHax MBUAKO i MupHO KuTaro BUPIIUTH HE BAACTHCS.

CuioBi, MOJITUYHI ¥ EKOHOMIYHI METOAM OOPOTHLOM 3 CermapaTu3MOM 3aCTOCOBYE
Tainana. Ilepemortu cemapatusMm y LIl KpaiHi MOXXKHA ab0 HUISIXOM MNPUAYIIEHHS
MICLIEBOTO HACEJIEHHS, IKE MIITPUMYE CENapaTUCTIB, a00 K HUISIXOM TPUBAIUX 3yCHIIb
1 BEJIMKUX TPOLIOBUX BKJIaAeHb [6]. BogHowac B ypsial KpaiHU 3a3HAYaIOTh, LIO
HEOOX1THO CTBOPUTHU aTMoc(hepy OBIpU Cepel MICIIEBUX MYCYJIbMaH JI0 JIepKaBHUX
IHCTUTYTIB IIUIIXOM 3a0€3MeYEHHS YITKUX rapaHTId iX NOJITUYHHUX TpaB [4].

Konumniit nemokpatuunuii ypsaa M'ssHMuU, BUKOPUCTABIIIM TOTYKHUN apceHal
CHJIOBUX METO/IIB, HAMAraBcsl pO3pOOUTH MOJIOKEHHS 111070 BPETYJIOBAHHS CUTYyallli B
CeMapaTUCTCbKUX pPErioHax KpaiHW, OCOOJMBO CTOCOBHO  MYCYJIbMaHCBKOI
HAIIMEHIIIMHU POXIHJKa, ajle WOMy BIUIMHYTH Ha CHUTYyallll0 HE BJAlOCid uepes
«COIIaJILHUM TeCUMI3M, 3HEBIpY B sike-HEOyab pimeHHs mpodiem» [7]. CyuacHa x
XYHTa, sIKa MPUNIIIA 10 BJaJd BHACIIIOK BIHCHKOBOTO NIEPEBOPOTY B JitoToMy 2021 p
BeJl€ JKOPCTOKY IIOJIITUKY CTOCOBHO HAIIMEHILIWH, CTBOPIOIOYM Tabopu AJis
IHTEpHOBAHMX, OJIOKaJM MOCTABKU MPOJIOBOJLCTBA Ta JIKIB, BJIAIITOBYIOYM aTakh Ha
LMBUIbHE HACEJIEHHS 3 YUCIEHHUMU PYHHYBAaHHSIMHU Ta )KEPTBAMHU.

[Ticnst Ge3pe3yabTaTHOrO 3aCTOCYBaHHS CMJIOBUX METOIB Ha HOBI MOJITHYHI i
€KOHOMIYHI KPOKM 3aJJIi BHpIMIEHHS MpoOJeMu cemnapaTu3My MOpPO MIHIUIO0
KepiBHULTBO DIIMIMIH, JO3BOJUBIIM 3 CIUHS-IIOTOTO 2019 p. mpoBeaeHHs KiTbKOX
eTariB pedepeHIyMy o0 CTBOPEHHS aBTOHOMIi. Takox Oys0 BUIIJIEHO (P)1IHAHCOBY
JIOTIOMOTY PETiOHY, po3po0JieH1 1HBECTUIIMHI MPOEKTU Ta CTBOpeHa Pajga cTOCOBHO
€KOHOMIYHOTO pO3BUTKY baHrcamopo, 1o B CyKyMHOCTI MPHU3BENO 0 PO330POEHHS
CenapaTUCTCHKUX YTPYNOBaHb 1 BPETyIIOBaHHS CUTYaIlil B MPOOJIEMHOMY PETIOHI.

Opnak, Ha JYMKY ESIKUX JIOCHTITHHKIB, pedepeHayMm, mpoBeacHu y MiHgaHao,
MOX€ BHUKIMKATH BUMOTH TMPOBECTH TMOAIOHI pedepeHaymMu W cepen I1HIIHMX
HapOJHOCTEeW OaratoHamioHanpbHUX @DIUTININH, IO I0AACTh IMPOOJIEM IPaBISTINM
eqiTaM, a HaJaHHS MIMPOKOi aBTOHOMII (UIINMIHCEKUM MYCYJbMaHaM MOPO MOXKE
BIUTMHYTH Ha aKTHBI3aLli0 AISUIBHOCTI MyCYJIbMaHChKUX YTPYIIOBaHb, sIKi OOPIOTHCS 32
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pPO3IIMPEHHs CBOiX MpaB y cycimHix Taimanmai, Manaii3ii, [ngonesii, uui ypsau He
TOTOBI JIO MMOCTYIIOK TaKOTO PiBHSI.

3 METOI0 MPUITMHEHHS aKTUBHOCTI CEMapaTUCTIB Ta cTadumi3alli cuTyamii ity
HU3KY TMOJITUYHUX, 3aKOHOJABUMX Ta BINCHKOBHMX 3aXOJiB 3aCTOCOBYE 1HIMCHKHIA
ypsia. Ha 3akoHomaByomy piBHI i€ «3aKOH MPO MPOTUIII0 TEPOPU3MY» Ta IHIII
AHTUTEPOPUCTUYHI 3aKOHU. OCOOJIMBO KOPCTKOIO € TO3UIlIA IMI0J0 KAIIMIPChKUX
CenapaTHCTIiB, sKa Mepeadadyae 3acTOCYyBaHHS CHJIOBHX METOJIB, YB’SI3HEHHS,
iHpopMmariiiinoi OJiokagu Ta KOHTpOJd y cdepi iHTepHeTy. IlomiTHuHl MeToau
00poThOHU, MEpEeBaKHO, MOJSATAIOTh Y TOCUIICHHI 3aX0J1iB CTOCOBHO TEPOPUCTHIHHX
opraizaiiiii Ta yrpymnyBaHb, MoB’s3aHux 3 [lakuctaHom.

CyuacHuit ypsia llpi-JlaHku, micist CUJIOBOTO 3HUIIICHHSI OCTaHHIX MPUOIYHUKIB
cenapatu3my y TpaBHi 2009 poky, 3apa3 AOKIaAa€e BEIMKUX 3YCHUJIb ISl PO3BUTKY
€KOHOMIKH 1 BPET'YJIIOBAHHS BIJHOCHH MK ABOMA Hapoaamu, o0 «nouytu Jxapuy»
1 1100 TaMUIM TOYyBaIKCsl KOM(POPTHO B €JMHIN JiepKaBl il He Manu Oa)kaHHs OpaTucs
3a 30poto [1].

[Insxu BUpimeHHs KypAChKoi IpOOIeMH 1 MMAUTAHHS 010 CTBOPECHHS JCP’KaBH
Kypaucran pexomenayiots posrisiHyty B OOH, amxke Kypau MaroTh MpaBo Ha
CaMOBU3HAUEHHS W BaXJIMBO BUOWpATH MOXJIIMBI BapiaHTH, SKI MPUBEAYTHh 0
HaliMeHIux BTpaT. [loBHOMacmiTabHa BiifHa MOXe 3pyHHYBaTH KIJbKa JEpKaB, TOJI
SK TIO’)KEPTBYBABIIIM HEBETMKUMH YaCTHHAMHU, MO>KHA 30eperTu Bce iHe [§].

BpaxoByroun cymHuii nocBif Ykpainu Ta ['pysii, Bnmaga Kaszaxcrany HaBiTbh
HaWMEHIIIl  cnpoOM  MOPYIICHHS  TEPUTOPIAIBHOI  IUJIICHOCTI ~ HAaMaraeTbes
npaBoBi Baxkeni. IIpoBoauThes Kazaxizallisi OpraHiB BIagd, KOJIM Ha OUIBLIICT
Jep KaBHUX IMOCTIB MPU3HAYAIOTh Ka3axiB.

Y eBponeichbKrX KpaiHax MpOSBU CEMapaTu3My € MEHII PaJuKabHUMH, 9acTO
NPUXOBAHUMH, METOJIU OOPOTHOM TaKOX 3aCTOCOBYIOTHCS, NEPEBAXHO, MOIITHYHI,
JTUTIIOMATHUYHI, 3 aKIIEHTOM Ha BPETYJI0OBaHHI MPOOJIEMHU B MPABOBOMY MOJII.

Hanpuxnan, ypsna Ieeitnapii s BupimieHHsT npoOiemu e B 1996 poi
NPUIHSAB HOBY pEAaKilil0 MOBHOI CTaTTi, sIKa TapaHTyBaja pPIBHOINpPAaBHE ICHYBaHHS
4oTUpbOX MOB. Y kpaiHi gie DenepanbHa Pama, sdxa 3aliMaeTbcs po3poOKOIO
MEXaHI3MIB JOCATHEHHsI B3a€EMOPO3YMIHHS MK KYyJbTYPHO-MOBHHUMH pEriOHaMHu, €
ija HU3Ka TOJNITUYHUX, KYJbTYPHUX, MEHTAJIbHUX JIOMOBJIEHOCTEH MIX
CyNepeuwIMBUMHU YaCTHHAMMU.

@dpaHirist miHKUBITIOE CENapaTUCTChKl HAcTpoi Ha KoMopax, anM yHEMOKITUBITIOE
00’ eHAHHS OKPEMHUX OCTPOBIB 1 YCKIIQIHIOE BUX1A 3-MiJ cepu i BIIIUBY OCTpPOBa
Maiiorra, xoua reHepanpbHOrO AcambOneeto OOH mpaBa Ha ocTpiB BHU3HaHI 3a
nepxkaBotro KoMopcheki OCTpOBH.
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Pymynis, CrnoBauuuna, CepOiss BUpPOOUJIM YITKY W apryMEHTOBaHY IO3MIIIIO
II0JI0 BUPIIIEHHS YTOPCHKOTO MHUTAHHS, SKa JI03BOJISIE BPaXOBYBaTU amoOiIii KpaiH-
CYCI/IiB 1 BUTOJIU JIJIs1 KOYKHOI 3 HUX.

BupiiieHHI0O €THIYHUX NHUTaHb Ta KOHGIIKTHUX CUTyallll y KpaiHax €Bponu
TaKOXX CIIPUSIOTH BUCOKI CTaHJIApTH B €THIUHIN MOJiTHLI AepkaB-wieHiB €C, a
KOHIIETIsI «€BpOIU PerioHiB», Ha AyMKy M. MocopH, mocTynoBo 3yMOBHIIA MTEpPEXiJl
€BPOIEUCHKOr0 cenaparu3My Bijl akTUBHOI (Da3u y nacusHy [9].

["onoBHUM BaxkeneM 0OpOTHOM 3 cenapaTU3MOM Y HaIllli JiepKaBl Ha JaHUI 4yac
e npuitHsaTHii BepxoBHoto Pamoro Ykpainu 3akon Ykpainu «IIpo BHeceHHS 3MiH 10
KpuminanbHOTO KOACKCY YKpaiHW», KUK mepeadadae moCcuaeHHS BiAMOBIaTBHOCTI
32 CenapaTHCTChKI Jli IIJISAXOM M030aBi€HHS BOJII Ha PI3HI TEPMIHU. Y CydacHHUX
yMOBaX MPOTUCTOSIHHA POCIACHKIN arpecii i moJajablIoro 30€peeHHsl YKpaiHChbKOT
JIEP’KABHOCTI TaKOX 3a00pOHEHa JISIbHICTh MPOPOCIMCHKUX MapTii, y ceprHi 2024
POKY MIJNUCAHUNA 3aKOHOIPOEKT MpO 3a00pPOHY AISUIBHOCTI MOB’SI3aHUX 3 POCIEIO
peniriiiHnux oprasizaiii, 3okpema, YIIL[ MII. BaxiauBum € nocriifHe nmporaryBaHHs
HaIllOHAJIBHOI 1EHTUYHOCTI ¥ (OpMYBaHHS B JEpKaBl CTIMKOTO YKpaiHOMOBHOI'O
CEpelOBUIIA.

BucHoBku. A3iiicekuii Ta €BpONeMChKUNA cemapaTU3M MarOTh CYTTEBI
BIJIMIHHOCTI 3a NMpUYUHaMH, GopMaMH MPOsBY, HACTIAKAMU ¥ 3axX0JaMH MPOTHIII.
Oco6nuBoO HeOe3neuyHnM € MKKOHGECIHHUN cemapaTtus3M, KUl mepeBaxae B A3ii 1
MPAKTUYHO 3aBXKIU TMPOSBIAETHCA B  aKTUBHIM  (opMi, CYIPOBODKYETHCA
pavKaIbHUMU JISIMU Ta YHUCIEHHUMHU JIIOJICBKUMHU >KepTBaMU. Y €BpOIEHChKOMY
pETioHI cemapaTtu3M 0a3yeThCsl, IEPEBAXKHO, HA EKOHOMIYHUX YMHHUKAX, 3YMOBIIIOE
HecTaOUIbHICTh BeepeanHl €C, MOpyleHHsT MPUHIUIIIB €BPONEHCHKOI COMIIapHOCTI,
CTBOPEHHS HEBU3HAHUX CaMOTPOTOJIONICHUX (POPMYBaHb.

Cepen BenMKOI KIJIBKOCTI METOIB BUPILICHHS MNPOOJIEeMH CernapaTu3My OUIbII
PEKOMEHJOBAaHUMHM € METOAM TOJITUYHI W EKOHOMIYHI, SIKUX HaMmararoTbCs
JTOTPUMYBATHUCA YPSIIA €BPONEUCHKUX KpaiH. Y psiu a31iiCbKUX KpaiH BEAYTh aKTUBHY
00poTHOY 3 cenapaTu3MOM, BUKOPUCTOBYIOUH, CUJIOBI, MTOJIITUYHI, EKOHOMIYHI 3aX0/1H,
OJIHAK TIPOSIBU CelapaTu3My, OCOOJMBO 3yMOBJICHI E€THIYHMMM Ta pElriiiHuMU
YUHHUKAMH, BPETYJIIOBATH JTy’K€ CKJIAHO, AI€BI METOAM OOPOTHOM 3 HUMH 3HAUTH
BAXKKO, KOH(MJIIKTH TPUBAIOTh ASCATHIIITTIMHU M J0CI OUIBIIICTh 3 HUX 3QJIMIIAIOTHCS
HEBUPIICHUMHU.
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Ripa V.M., Filonenko I.M. Comparative Analysis of the Causes and Forms of

Manifestation of Separatism in Europe and Asia.

The article is devoted to the study of the problem of separatism, its causes, varieties, intensity
of manifestations in the countries of Europe and Asia. The causes and intensity of manifestations of
this phenomenon in them are identified. Approaches to solving this problem are discussed.Separatism
is a theory, policy and practice aimed at weakening the influence and control of central government
in a particular territory. The main groups of causes of separatism include the mutual territorial
claims of ethnic groups, economic, socio-cultural, political, historical, ideological, demographic. In
Asian countries, ethnic and religious differences in the populations of individual countries have
become the dominant causes in most cases.

In East Asia, China is the main country with separatism issues, with five major centers currently
identified, including Xinjiang Uyghur, Tibet Autonomous Areas, Taiwan, Hong Kong, and Inner
Mongolia. In Southeast Asia, the problems of separatism are Thailand, Myanmar, Indonesia and the
Philippines. In South Asia, significant branches of separatism were formed in India, in particular in
the states of Punjab, Assam, Nagaland, West Bengal, Jammu and Kashmir; The separatism of

-74 -


https://uacademic.info/ua/document/0410U004124
https://censor.net.ua/ua/news/441188/ukrayini_varto_povchytysya_u_kazahstanu_borotby_z_russkym_myrom_i_separatyzmom_jurnalist_kazanskyyi
https://censor.net.ua/ua/news/441188/ukrayini_varto_povchytysya_u_kazahstanu_borotby_z_russkym_myrom_i_separatyzmom_jurnalist_kazanskyyi
http://www.dissercat.com/content/politicheskii-separatizm-v-sovremennom-tailande
http://hvylya.net/analytics/geopolitics/strah-i-nenavist-m-yanmi-hto-za-maskoyu-rezhisera.html
http://www.niss.gov.ua/content/articles/files/Separatism_druk-8a53a.pdf
http://nbuv.gov.ua/UJRN/Pvntsh_2017_5-6_17
https://www.ar25.org/article/iraku-zagrozhuye-rozpad.html
https://www.ar25.org/article/iraku-zagrozhuye-rozpad.html
https://www.researchgate.net/publication/333705464_EMENSKIJ_KONFLIKT_V_RAMKAH_HOLODNOI_VIJNI_NA_BLIZKOMU_SHODI_GEOPOLITICNIJ_ASPEKT
https://www.researchgate.net/publication/333705464_EMENSKIJ_KONFLIKT_V_RAMKAH_HOLODNOI_VIJNI_NA_BLIZKOMU_SHODI_GEOPOLITICNIJ_ASPEKT
https://www.depo.ua/ukr/svit/chomu-rozpad-iraku-ce-katastrofa-scho-mozhe-obernutis-na-krasche-20171006653238
https://www.depo.ua/ukr/svit/chomu-rozpad-iraku-ce-katastrofa-scho-mozhe-obernutis-na-krasche-20171006653238
https://lnu.edu.ua/wp-content/uploads/2021/03/novelty_sharan.pdf
https://lnu.edu.ua/wp-content/uploads/2021/03/novelty_sharan.pdf

Scientific Notes of Sumy State Pedagogical University. Geographical Sci. 2025. Vol. 2, Iss. 6

Pashtuns and Baluchis in Pakistan is dangerous. In the countries of Southwest Asia, the
manifestations of separatism can be traced in Yemen, Turkey, Iran, Irag, Syria and the countries of
the South Caucasus. Kyrgyzstan, Kazakhstan and Tajikistan are among the five countries in Central
Asia with particular problems of separatism.

In European countries, the impetus for separatism was mainly economic, ethno-linguistic,
exacerbated by historical and political factors. European separatism is less active than Asian, often
moderate or passive.

The brightest centers of separatism in Northern Europe have formed in Great Britain and
Denmark, and manifestations may be intensifying in the Norwegian and Swedish parts of Lapland,
as well as in Lithuania, Latvia, and Estonia. In Western Europe, the most pronounced manifestations
of separatism are Belgium, France, to some extent Germany, Switzerland, and the Netherlands. Spain
and Italy suffer from separatism in the southern Europe, bursts of Albanian separatism from time to
time occur in Macedonia, Serbs in Boshia and Herzegovina and Kosovo, and the disintegration of
Bosnia and Herzegovina. Among Central and Eastern European countries, Poland, Romania,
Moldova and Ukraine have problems of separatism.

Separatism is a dangerous influence on the integrity and internal security of each individual
state, where it is manifested and spread to neighboring countries and regions, causing destabilization
and conflicts in them.

Especially dangerous is separatism active in its forms of manifestation - Uyghur in China,
which is accompanied by terrorist attacks and the spread of terrorism to other territories; in the
southern provinces of Thailand, which, among other things, is a significant threat to the development
of the economy and the tourism sector; in Myanmar, which is cultivating increasingly sectarian
animosity. The problem of separatism in Yemen may become a regional problem, and the activity of
the Kurds in the struggle for self-determination may cause the disintegration of some states where
they live, and also lead to the intensification of similar activities in other countries of the Middle East.

In the European region, the main consequences of separatism were the disintegration of
Yugoslavia in 1991-1992, Czechoslovakia in 1993, instability within the EU, the shaking of the
principles of European solidarity, and the creation of unrecognized self-proclaimed formations.

Political and economic methods are more recommended among the large number of methods
for solving the problem of separatism, although in the case of active ethnic and religious separatism,
power methods are more commonly used.

Each of the studied countries chooses methods based on the activity and characteristics of the
manifestations of separatism. Thus, in the struggle for South Ossetia and Abkhazia occupied by Russia,
official Thilisi tries to act diplomatically, China uses mainly forceful methods in relation to the Uyghurs,
with Tibetan separatism - political and economic measures. Thailand combines force, political and
economic measures to combat separatism. Forceful methods, especially in the State of Jammu and
Kashmir, are used by India. The authorities of Kazakhstan are trying to prevent manifestations of
separatism, using legal levers. The Myanmar government, having used a powerful arsenal of force
methods, is now leaning more towards political means. Inter-confessional separatism, which prevails in
Asia, almost always manifests itself in an active form and is accompanied by radical actions and
numerous human sacrifices. And it is difficult to find effective methods of combating it, conflicts have been
going on for decades, and most of them still remain unresolved.

In the fight against separatism, the governments of European countries are trying to give
preference to political, diplomatic, and legal problem-solving methods, for example, resolving the
language issue in Switzerland at the legislative level, developing clear positions on the Hungarian
issue in Romania, Slovakia, and Serbia; in Ukraine - adoption of the Law "On Amendments to the
Criminal Code of Ukraine" and increased responsibility for separatist actions.

Key words: separatism, secession, enolysis, irredentism, autonomy, ethnicity, religion, Islam,
federalization, nationalism, independence, self-determination, spatial analysis, geopolitical
processes, conflictology.
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Cosa b.B., Kopoas O.M.
AHTAPKTHJIA 1 YKPATHA: HAYKOBA TA HAYKOBO-
IMPOCBITHUIBKA JTISIJIBHICTh AHTAPKTUYHOI CTAHIII
«AKAJIEMIK BEPHA ICbKH1»

Aumapxkmuoa — ye YHIKaIbHUll KOHMUHEHM, W0 3aTUUAEMbCA HAUMEHU BUSYEHUM PeiOHOM
3emni. AkmyanvHicmos 00CTIOINHCEHHS NOJIACAE 8 MOMY, WO CYUACHI eKONO2IUHI Mma KIIMAmuyHi 3MiHU
6 Anmapkmuoi 6e3nocepeonvbo GnaUBaOmMsb Ha 2nooanvHy cucmemy 3emni. Kpim moeo, susuenms
Yb020 KOHMUHEHMY 00360JI1€ NPOSHO3Y8AMU HACIIOKU 3MIH KIIMamy, 00CHiONCY8amu MexXaHizmu
@DYHKYIOHYBAHHS NOAAPHUX eKOCUCmEM MA 800CKOHANIO8AMU MIXCHAPOOHY chignpayio y cepi nayku
ma oxopoHu 008kiLA. Ocobausy ponw 8idieparoms YKPAiHCbKi O0OCTIOHUKU, U0 30TUCHIOIOMb HAYKOBY
OisinbHicmob Ha cmanyii «Akademix Bepnaocvkuiiy. Y cmammi posensinymo ocobausocmi OisiibHOCHI
VKpaincokoi anmapxmuunoi cmanyii «Axkademix Bepuaocekuily, ii icmopia ma cb0200eHHs.
Ocobausa ysaea npudinena napmuepcmay Yxpainu i Beaukoi bpumarnii. Oxpemo po3eisinymo poib
HAayK080-00cnioHo2o cyona «Hoocghepay, saxe 3abe3neuye mpancnopmuy niompumky ma
0ocniodceHHs Yy 8IOKpumux 600ax Haekono Aumapxkmuou. Taxodxc y pobomi euceimieHo
nepcnekmusy MatOymHix 00CHIONHCeHb Ma MINCHAPOOHO20 chnigpodbimHuymea. Iliokpecneno, wo
Yrpaina mae 6ci moscnusocmi 0151 nOOANLUIO20 PO3ZBUMKY CBOIX OOCHIOINCEHb Y YbOMY pecioHi ma
3MIYHEHHS MIDICHAPOOHOI HAYKOBOI cnienpayi.

Knrouoegi cnosa: anmapkmuyna cmanyis «Akademix Bepnaocvkuiiy, Haykoso-0ociione cyoHo
«Hoocghepay, mixcnapoona cnisnpays Yxpainu i Benuxoi bpumanii.

IlocranoBka mpoOjemu. YkpaiHa cTajla YacCTUHOK CBITOBOI HAayKOBOi
CIIUIBHOTA B AHTapKTU[I 3aBAsSKU OTpUMaHHIO cTaHuii «®Papaneit» Bix Benukoi
Bbputanii y 1996 pomi. e crano BakanMBOIO MOJIEI0 AJI HE3AIEXKHOI YKpaiHu, 10
3aKpinuia ii cTaTyc sIK KpaiHu, 3aTHO1 31MCHIOBATH JOBTOTPUBANL JOCIIKEHHS Ha
KpMKaHOMY KOHTHHEHTI. CTaHIlito OyJl0 NepeiMEHOBAaHO Ha YeCTh BHUIATHOTO
BueHOTO Bonogumupa Bepnancbkoro, skuii 3poOMB 3HAYHWNA BHECOK y PO3BUTOK
reoximii Ta 6iocgepoorii.

Mera pochaigkeHHs — TMpoaHaNi3yBaTW ICTOPUYHI W Cy4yacHl AacleKTH
JUSTTBHOCT] YKPaiHChbKO1 aHTAPKTUYHOI CTaHIli «AkaneMmik BepHaachkuii», a Takox
OIIIHUTH POJIb YKpaiHU B AOCIIPKEHHI AHTApKTU]IN.

Buknan ocHoBHOro marepiaiy. Ictopis craniii 6epe cBiif modatok y 1947
poIIi, KoM OpHUTAHII 3aCHYBAJIM CTAHIIIIO JJI1 BUBYEHHS MArHiTHOTO TOJIA 3eMili Ta
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TOCHTIKeHHsT KiiMaty. [IpoTsaroMm aecaTusiiTh TyT HaKONMUWYyBajducs OE3IiHHI AaHl
opo 3MiHY O30HOBOTO IIapy, IO II3HINIE CTald KIOYOBUMH JUISI PO3POOKH
MDKHApOAHO1 eKosoriunoi momituku. [licns mepenayi craHmii YkpaiHi, yKpaiHChKi
BUYCHI MPOJOBXWUIU 11 JOCHIDKEHHS, 3HAYHO PO3LIMPUBIIN CIEKTP HAYKOBUX
nporpam [2].

Crporoani craniiis «AkaneMik BepHajncbkuit» € 6aratonpodiibHUM HAYKOBUM
IIEHTPOM, JI€ TIPOBOMITHCA JOCHIDKEHHS y cdepax O1loiorii, MeTeopoJiorii,
reodi3uku, okeaHorpadii Ta TiAposorii. YKpaiHChbKi BYEHI BHBYAIOTH aJallTalliio
KUBUX OPTaHi3MiB IO €KCTPEMAIbHUX YMOB, BIICTEKYIOTh IMHAMIKY JIbOJOBUKOBHX
MOKPUBIB 1 BU3HAYAIOTH PIBEHb yJIbTPadioleTOBOrO BUIPOMIHIOBAHHS.

OxpiM HayKOBOi poOOTH, CTaHIIA BIJIITPAE BAXIUBY JUIUIOMATUYHY poJib. Bona
€ TathopMor0 IS  MDKHAPOJHOI CIIBOpaIl, J€ YKPaiHChKI JTOCTITHUKH
OOMIHIOIOTBCSI JITAaHUMH 3 BUYEHHUMHU 3 YChbOTO CBITY, O€py4Yd ydacThb y CHUIBHHUX
JOCIITHULIBKUX nporpamax. Hampukian, 7ocaipkeHHs pyXy JbOJI0BHKIB YU BILTUBY
3MIH KJIIMAaTy Ha MOPCBbKI EKOCHUCTEMH peali3yloTbCsd Yy TICHIA B3aeMopii 3
MDKHApPOJIHUMH HayKOBHMH IICHTPAMHU.

BaxnuBor0 CKIIaJOBOIO AISUIBHOCTI CTaHIII € TaKoX MPOCBITHULTBO. BueHi
IPOBOJATH OHJIAWH-3YCTpidl 31 HIKOJSIpAaMH Ta CTYAEHTaMH, PO3MOBLAAIOTH MPO
OCOOJIMBOCTI KUTTS Ta POOOTH B AHTAPKTH/I1, TOMYJISIPU3YIOYN HAYKY CEPEJl MOJIOI.
OpHiero 3 ICKpaBUX MOJIH, IO MAKPECITIOE JTIOJACHKUI BUMIP HAYKOBOI JISTTLHOCTI,
CTaJia 1ICTOpisl MiHrBiHA 30psiHa — M AKO1 IrpaIliky, Ky y4Hi 3-A kiacy KposneBenbkoi
riMuaszii Ne 5 13 Cymmuan nepeganu nossipaukam 30-i YkpaiHCbKoi aHTapKTUYHOT
excneauiii (YAE). [liTu rotyBanucst 10 IbOr0O MOMEHTY, BUBUAIOUH 1CTOPIIO CTAHIIII,
LIKaBl AaHTApKTU4HI sBUIIA Ta Oepyuyd ydacTb y BHUCTaBKax. Llg momis crana
CUMBOJIOM 3B’SI3Ky MK  YKpaiHCBKUMH  HAyKOBIIMH Ta  CYCHIJIbCTBOM,
MIJKPECIIOI0UY, 110 HayKa — II€ He JIMIIe JTOCTIKEHHS, a ¥ 1CTOpli JIFOASHOCTI,
MIJITPUMKHU Ta HaTXHEHHS [3].

3 Oepesnst 2025 poky no cranmii «Akaaemik BepHancbkuit» npuOyna 30-ta
VYkpaincbka antapktuuna ekcrnenuinis (YAE). JloctaBka MoONsSpHUKIB 1 BaHTaXiB
31MCHIOBAIAcs HAyKoBO-a0chHiHuM cyaHoM «Hoocdepay. Lls moais o3HamenyBana
MOYaTOK HOBOTO €Tanmy B YKpaiHCBKUX MOCTIDKCHHSX AHTapKTUKH. OCHOBHI
3aB/JIaHHS HOBOI E€KCMEAHMIlli BKJIOYAIOTh Oe3nepepBHUN 30i1p METEOpOJIOTIUHHUX,
reoizuyHuX Ta OIOJOTIYHUX [aHUX, MIATPUMKY (PYHKIIOHYBAaHHS CTaHIi Ta
BIIPOBA/PKCHHSI HOBITHIX METOJIB JIOCHIKEHHS. Yepe3 ocoOmmBOCTI penbedy aHA
cynno «Hoocdepa» 3ynunumnocs y npotomi [leHona, a TpaHCTIOPTYBaHHS BaHTaXIB
JI0 CTaHII 3MIACHIOEThCS MOTOPHUMH 4YoBHamH. Ha cranmito Oynio JocTaBieHO
pIYHUI 3amac npoaoBoJIbcTBA, 140 Ky0. M IU3EIBHOTO MAJILHOTO JJI T€HEePaTopiB, a
TaKOXK HAyKOBE Ta TEXHIUYHE 00JIaHAHHSI.

Kpim TOro, ce30HHMI HAyKOBUH 3ariH 3aBEPIIYE CBOIO POOOTY, MIATOTOBIIOIOYU
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3pa3ku I JIabopaTOpHOro aHamizy B YKpaiHi. bynpiBenpbHa rpyma migouBae
MiJCYMKHA MOJEpHi3aIlli CTaHIlii Ta BU3HAYA€ MPIOPUTETHI 3aBIaHHS HA HACTYITHHM
piK. 3aBISKU YCIHIITHOMY 3aBEPILECHHIO TEPE3MIHKH HayKOBa JISIbHICTh YKpaiHU B
AHTapKTHJII  3alUIIAEThCs  OE3MEpepBHOIO, IO  3a0e3redye  TOBrOTPUBAIIi
CIIOCTEPEKEHHS Ta IHTETPalLlil0 B M>KHAPO/IHI HAYKOBI ITPOTPAMH.

Takoxx BefeTbes MoCTiiiHA MiKHapojHa criBmpais. B Oepe3ni 2025 poky y
Kuesi ta JIonaoHI Bigkpuaacs ekckito3uBHa ¢poToBrcTaBka « CrijbHa OPUTAHCHKO-
yKpaiHChKa aHTapKTHUYHA ICTOPIS: HAyKOBa CTaHIlis, KPUTojaMm 1. CTapOBUHHA
610mioTeka». 3axin npucBsueHuil Maixe 30-piuniil criBmparni Ykpainu ta Bemukoi
BpuTanii B AHTapKTHIll Ta Bi3HAYa€ BaXKJIMBI BiXU I[bOTO MAapTHEPCTBA [6].

Ha BuctaBui Oyno mpencraBiieHO 26 YHIKaJbHUX CBITJIMH, SIKI LTHOCTPYIOTh
1CTOpIIO CTaHIIIi Ta cydyacHi JociikeHHs. Briepiie B Ykpaini nokaszanu apxiBHi oTo
3 OputaHchkoi ctaHIii «®apaneit», 30kpemMa 3HIMKH i340BHX CO0aK 1 JIOCTaBKH
notrty JiitakoM. HatoMicTh OpuTaHchka ay TUTOPist OTpUMalia MOAJIMBICTD JII3HATHUCS
O1JIbI1IE PO HOBITHI AOCTIPKEHHS YKPATHCHKUX BYCHUX Ta iXH1M BHECOK Y II100aIbHY
HayKy. OKpeMa yacTHHA BUCTaBKH MTPUCBIUEHA YKPATHCHKUM TTOJIIPHUKAM, K1 TTICIISI
NOBHOMACIITA0HOTO BTOprueHHs Pocii qomyunincs 1o jaB 30podHUX CHIT Y KpaiHU.

BucraBka BinOyBanmacs omHodyacHo B llenTpanpHiit  6i0mioremi  im.
T.T. llleBuenka mus giterr y Kuesi ta B EnteMcbkiii 616mioreni B Jlonaoni. ITig gac
BIJIKPUTTS BiJIOYBCS TEJIEMICT 3a y4acTi NPEICTaBHUKIB BpuTaHChKOI aHTapKTUYHOT
cay6m (British Antarctic Survey), ykpaiHChbKUX HayKOBIIIB Ta KOMaHJM CTaHIIi{
«Axanemik BepHancbkuiiy.

HaykoBo-nocaigue cynno (HIC) «Hoocdepa» crano HEBil’€MHOIO YaCTUHOIO
CYYaCHHUX YKPAiHCHKUX aHTapKTUYHHX JOCHTIKEHb. lle yHIKaabHUN KPHUTOJIAMHHMA
Kopabesnb, SIKUi 3a0e3nevye JOTICTUYHY MIATPUMKY YKpaiHChKOI aHTapKTUYHOL
cTaHlli «AkaneMik BepHaacbkuil», a TakoX BUKOHYE BaXJIMBI HAyKOBI MICIi B
[TiBnennomy okeani. «Hoocdepa» € cnaakoemiiem OpUTAHCHKOTO HAyKOBO-
nocmigHoro cyaHa «James Clark Rossy, sike Ykpaina npunbana y 2021 porii, 1m1o
CTaJI0 BaYKJIMBUM KPOKOM Y PO3BUTKY HAI[lOHAIBHOI MOJIIPHOI mporpamu [5].

Ha Oopry cyaHa posmiieHi cydacHl Jabopartopii, TiaporpadiuyHe Ta
okeaHorpadiuHe O0OJIaHaHHS, 110 JO03BOJISE TPOBOJUTH JETadbHI JOCIIIKCHHS
BOJIHUX Mac, MOPCbKOi 010TH Ta 3MiH KiiMmaTy. Kopabenb OcHallleHHil CydacHOIO
HaBITAI[IHHOIO CHCTEMOIO Ta MTPUCTOCOBAHUM ISl TPUBAIMX aBTOHOMHMX €KCTIEAUITIN
y KpMKaHUX BOJAX.

«Hoocdepa» BuKOHY€e OCHOBHI (DYHKIII: JIOTICTUYHY Ta HAYKOBO-IOCIHIAHY, a
TAKOK € BAYKJIIMBUM €JIEMEHTOM MIXKHAPOIHOTO CIiBpoOiTHHUIITBA (pHC. 1).

OxkpiM HaykoBOi (YHKIII YKpaiHIIB HABKOJO TE€MU MOJISIPHUX JOCIIIKEHb
00’€THYIOTh BHUCTaBKH, JIOKYMEHTaJIbHI (IIBMM Ta CHUMBOJIYHI 1HIIIATUBH,
crpusitoun (HOpMYBAHHIO HAI[IOHAIBHOI TOPJOCTI Ta MI>KHAPOIHOT'O BU3HAHHS.

-78 -



Scientific Notes of Sumy State Pedagogical University. Geographical Sci. 2025. Vol. 2, Iss.

JloricTH4Ha miATpUMKa
cTaHIIii (3a0e3mnedye
Oe3mepeOiiiHe epeBe3eHHs)

Hocnimkenns B [liBneHHOMY
okeaHi (okeaHoOTrpadigHUX
porieciB, 6i0I0TiYHOTO
PI3HOMAHITTS Ta 3MiH
KJIIMaTy)

Y4acth y MiXKHAPOJIHUX
OCITKEHHAX

* [IEpPCOHAITY;
* IIPOJIOBOJIBCTBA,;
* [TaJIHOTO ;

* MOHITOpHHT CTaHy
MOPCBKHX €KOCHCTEM Ta
BIUTMBY 3MIH KJIiMaTy Ha
MOPCBHKY 010Ty.

* VkpaiHa Oepe y4acTs y
CIIUIBHUX JOCITIAHUIIBKUAX
IIPOEKTAX 3 KpaiHaMHu-
ydacHuLsIMHU JloroBopy npo

* HAYKOBOTI'O O6HaHHaHHﬂ

* BuBueHHs LUPKYJIISIT AHTapKTHKY,;
OKEaHIYHMX Tedill Ta IXHBOI * OMIHIOETBCS JAaHUMHU Ta
podi y rII00aTbHOMY MIPOBOJUTH CHITBHI
KIIIMaTHIHOMY OajaHCi. E€KCIEIUIIIT.

* Jlocati ke HHS piBHS

COJIOHOCTI Ta TeMIIepaTypH
BOAMW JII  TPOTrHO3YBAaHHA

JIMHAMIKH ~ JIbOJZOBHKOBHX
MTOKPUBIB.

* BunpoOyBanHs HOBITHIX
METOiB IUCTAHIIIHOTO

30H/IyBaHHS Ta reo(i3nuHIX
JIOCITI/KEHB JTHA OKEaHy.

Puc. 1. Poas cynna «Hoocdepa» B 10CTiIzKeHHAX AHTAPKTUKHU

BaxnuBuM KyJIbTYpHO-IIPOCBITHULIBKMM 3aX0JIOM CTaja BHCTaBKa « YKpaiHa B
AHTaApKTUIIL: TOCTIIHKEHHS 1 HE3JIaMHICTbY», 110 Biakpuiacs B UepHiBISIX y OepesHi
2025 poxy. Bona Hanmana BiJiBilyBauaM yHIKaJbHY MOKJIMBICTb 3aHYPUTHUCS B CBIT
KPM)KAHOTO KOHTHHEHTY, I[O3HAWOMHUTHCS 3 JKUTTAM IMOJISIPHUKIB Ta iXHIMH
BIIKpUTTAMH. EKCro3uliisi JeMOHCTpyBajga aBTOPChKI BIEO MPO KUTTSA HA CTaHIT
«Axanemik BepHancbkuii», TOCIIIKEHHSI YKPAIHChKUX YUYEHUX Y Taimy3sx 010JI0Tii,
reoi3uKM Ta KJIIMATOJIOT], a TAKOXK PO3MOBiAANIa PO €KOCUCTEMU AHTAPKTHIIU Ta
BHKIIMKH, 3 IKUMH CTUKAIOTHCS TOCIITHUKH [4].

OnnaitH-3yCcTpiy 13 HAyKOBISIMH, SIKI TIPAIlOIOTh B AHTApKTHIN, 103BOJUIA
BiJIBIlyBauaM MOYyTH O€3MOCEPETHBO BiJI MOJSPHUKIB MPO peatii >KUTTSA Ha CTaHIII],
iXHI BIJKPUTTS Ta BaXJIMBICTh HAYKOBUX MICIH JJIA TJIOOATBHOTO PO3YMIHHS 3MiH
kiiMary. Taki 3aXoau CTUMYJIIOIOTh 1HTEpEC A0 Hayku cepen moioai. kossapi Ta
CTYJACHTH OTPUMAIM YHIKAIbHY MOXJIMBICTh 3aJaTH 3alHUTaHHA JOCIIJTHUKAM,
Ji3HAaTHCS Mpo OyJeHHE JKUTTS Ha CTaHlii, crneuudiky poOdoTH 3 HAYKOBUM
o0J1aJHaHHSIM Ta 0COOMCTI BpaKeHHS BiJg AHTApKTHIH.

VY motomy 2025 poky B Kuesi BinOymacs npem'epa JOKyMEHTAIBHOTO (PLIBMY
«BoiHM HaykW», IPUCBSIYEHOTO YKPAaiHCHKUM TMOJIIPHUKAM, SIKi O€pyTh y4yacThb Y
HAYKOBHMX JOCHIDKEHHSIX B AHTApKTHUII Ta BOJHOYAC 3aXMINAIOTh YKpaiHy Ha
¢dbponTi. Ctpiuka, cTBopeHa TenekaHanoMm «Jlim» ta UATV English y cniBopari 3
HarmionansHUM aHTapKTHYHUM HAayKOBHM IIEHTPOM, CTaja BaroMUM KYyJbTYpHUM
MPOEKTOM, IO MOETHAB HAYKY, TATPIOTU3M 1 BIUCHKOBY CTIMKICTBh [1].

[IpoexT «Boinu Haykw» po3nouaBcs y Oepe3Hi 2024 poky, KOJIU KYpPHAIICT
I'ennagiit Kypkin Ta omeparop Pycnan benosbopoB mnpuennamucs po 29-i
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VYkpaincbkoi aHTapkTudHOi ekcneauilii (YAE). Bonu mnpoinum Bech IUISIX
MEepPEe3MIHKM Ha CTaHIil «AkameMik BepHancbkui» Ta CTalmM CBIiIKaAMH HEJIETKUX
OyAHIB HayKOBIIB, K1 MPAIIOIOTh Y CYBOPUX YMOBaX AHTapKTUKU. 3HIMaIbHA TPy
TaKOX MOBEPHYJIACS 10 YKpaiHU pa3oM i3 28-10 eKcneAuIlietro, (pikcyroun BCi eTanu
MOBEPHEHHS MOJISIPHUKIB.

Boanouac aBropu (uibMy BiJBIAIH EPEAOBI MO3UIIIT 30pOHHUX CHIT Y KpaiHu,
JIe 3HIMaJIu 1CTOpil YKpaiHChbKUX HAYKOBIIB, K1 3MIHWJIM JIa0OpaTOpHI MpUJIaIu Ha
30pot0, CTaBIIIM Ha 3axXUCT barbKiBIIMHU. 3a odilIMHUMU TaHUMU, cTaHOM Ha 2024
pik moHag 30 yKpaiHChKHX TMOJSPHHUKIB, SKI paHillle MpaoBald Ha CTaHIIl
«Akanemik Bepuaacekuit», nomyumnucs o naB 3CY. Jledaki 3 HUX 3aruHyJH,
BUKOHYIOUM O0i0Bi1 3aBnaHHs. Came iXHIM NOJBHUI 1 CTaB OCHOBHUM aKIEHTOM
ctpiuku. OuIbM opa3y 3/100yB BEJIUKUN PE30HAHC, /)K€ BIH HE IPOCTO PO3IMOBI/IaB
PO CKJIaJH1 YMOBU HAYKOBHUX JOCIIHPKEHb B AHTAPKTHU/I1, a ¥ IEMOHCTPYBAB 3B’ 30K
MDK HAyKOBUMH BIJKPUTTAMU Ta OOpPOTHOOIO 3a HE3alekHICTh YKpaiHnu. CTpiuka
yBIMIIIA 70 KOPOTKOTO TMEpeiKy HaWKpamux HallOHAIBHUX JTOKYMEHTaJIbHUX
(G1IBEMIB POKY.

®i1pM BUKIMKAB €MOIIWHUN BIATYK Yy TJIAIa4iB, aJ)Ke HOTO CIOXKETHA JIHIA
3MIHIOBAJIACS BiI MAIbOBHUYUX KPAEBUAIB AHTAPKTHUKH 10 PYHHYBaHb YKPaiHCHKUX
MICT 1 MaJal0uuX JIICIB. ABTOPU CTPIUKU MPUCBSATUIIM 11 «BCIM YKPATHCHKUM BUCHHM,
XTO CHOTO/IHI BHOOPIOE CBOOO Ty Ta HE3AJIEKHICTh KpaiHH 31 30pOEI0 B PyKax, a TAKOK
MOJICTJIMM BOTHAM, SIK1 BIJIJIAJIH JKUTTS 32 YKpaiHy».

«BoiHM Haykw» CTajid HE MPOCTO JOKYMEHTAJIbHUM (UIBMOM, a CHMBOJIOM
CTIMKOCTI YKpPaiHCbKOI HayKOBOI CIIJIBHOTH. YKPaiHCHKI MOJIAPHUKH, SIKI POKAMHU
IpamoBaii B AHTApKTU[I, JOCIIJKYBaIM 3MIHY KJIIMaTy, MOPCbKY O10J0Tii0 Ta
atMmocdepHi npouecu, y 2022-2024 pokax 3myIieH1 Oy 3MIHUTH CBOIO JisJIbHICTh
yepe3 MoBHOMACIITAOHY BiiHy. BoHu He mnuine OOproThCsi Ha MEpenoBii, ane i
HAJAI0Th BAXKJIMBY HAyKOBY 1H(GOpPMAIIIO PO €KOJOTIYHI 3MIiHH, K1 MOXKYTh MaTH
JOBFOCTPOKOB1 HACTIJAKKA IS BChOTO CBITy. DUIBM TaKoX IMITHIMAE THUTAHHS
CMAJKOEMHOCTI HAYKOBHX TPaJIUIIIH.

BucHoBku. Choro/1H1 HOBE MTOKOJIIHHS YKPATHCHKUX BUCHUX MPOJIOBKYE POOOTY
Ha cTaHIli «AkageMik BepHajacbkui», TPOBOASYM BaXKJIWB1 JOCHIKCHHS, SIKI
CHOPUATUMYTh IJIO0ANTBHOMY PpO3YMIHHIO 3MIH KiiMary. Ilpu 1poMmy BOHH
YCBIIOMIIIOIOTh, IO 1XHI KOJErW PU3UKYIOTh JKUTTSIM Ha 1ol 0o 3apaau
MalOyTHROTO BCi€i KpaiHu. Takum 4YMHOM, AHTAPKTHIIAa € BAXJIMBUM O00'€KTOM
HAYKOBUX JOCTIIKEeHb. J[OCTIIPKEHHS IbOTO KOHTHHEHTY MAarOTh BEJUKE 3HAYCHHS
JUTSI BCHOTO JIFOJICTBA, @ BHECOK YKpaiHU Y IO chepy € BaTOMUM 1 MEPCIIEKTUBHUM.
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Summary
Sova B.V., Korol O.M. Antarctica and Ukraine: scientific research and

cultural and educational activities.

Antarctica is a unique continent that remains the least studied region of the Earth. Despite its
harsh natural conditions, it plays an important role in global ecological and climatic processes. The
discovery of Antarctica has become one of the most significant achievements of mankind, and its
development and scientific research are of key importance for understanding climate change, natural
ecosystems and the evolution of our planet. The relevance of the study lies in the fact that modern
ecological and climatic changes in Antarctica directly affect the global Earth system. In addition, the
study of this continent allows us to predict the consequences of climate change, investigate the
mechanisms of functioning of polar ecosystems and improve international cooperation in the field of
science and environmental protection. Ukrainian researchers carrying out scientific activities at the
Akademik Vernadsky station play a special role. The study examines the features of the activities of
the Ukrainian Antarctic station Akademik Vernadsky, its history and present. Special attention is paid
to the partnership between Ukraine and Great Britain. Separately, the role of the research vessel
«Noosferay, which provides transport support and research in open waters around Antarctica, is
considered. The paper also highlights the prospects for future research and international
cooperation. It is emphasized that Ukraine has every opportunity to further develop its research in
this region and strengthen international scientific cooperation. The practical significance of the study
lies in the possibility of using the results obtained to popularize knowledge about Antarctica, increase
environmental awareness and form scientific approaches to its further study.

Key words: Antarctic «Akademik Vernadsky» station, research vessel «Noosferay,
international cooperation between Ukraine and the United Kingdom.
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IV. METOOUKA HABYAHHS FEOIMPA®II

YJIK 373.11.33
DOI: https://doi.org/10.5281/zenodo.15101809
IManacrwopa I'.C., Kopnyc O.I'.

AHAJII3 HIIPYYHUKIB IHTETPOBAHOT O KYPCY III3HAIO
PUPOJIY» (5-6 KIIAC) OO IX BIKOBOI AJAITOBAHOCTI

30iticneno  amaniz  anpobosaHux  NIOPYYHUKIE  IHME2POBAHO20  KYPCY
npupoOHU4020 Yyuriy «lliznaecmo npupodyy ona 5 ma 6 kiacie wjooo ix cmpyKmypHoi
no6y008u, OUOAKMUYHO20 HANOBHEHH S, 8i3yanizayii. Onuc cniibHuUx ma 8IOMIHHUX PUC
RIOPYYHUKIB 0a8 3MO2Y SUHAYUMU Mi, WO OLIbUL eqheKmUBHO GUKOPUCTOBY8AMU NPU
OUCMAHYTUHOMY HABYAHHI, Y KIACAX 3 PISHUM PIBHeM Ni020MOBKU YUHIB, a MAKONC Y
3aK1A0ax 3 NO2AUOIEHUM BUBHEHHAM NPUPOOHUYOL CKIa0080i. Pezyivmam exazye na
me, Wo OeKOmpi NiOPYYHUKU NEePeBAHMANCEH] LIIOCMPAMUSHUM Mamepiaiom, ma
Micmsamo MIHIMYM THGOPMAYiliHOI CKIA0080I, THWI MICMAMb CKIAOHI OJis1 8IKOBO2O
VCBIOOMIEHHS MEeKCMU, 8eNIUKY KINbKICIMb MEPMIHIG Ul PO3PAX0B8AHI HA OYHCe BUCOKULL
pieenb inmenekmy yuHie. 32i0HO 3 AHANI30M BUBUEHO AOANMOBAHICMb OAHUX 0XCepel
0J151 Y4UHI6 cepeOHbOl IaHKU 3aKNA0i8 3a2albHOI 0C8IMU, CKIAOeHO PeKOMEeHOayii Wooo
ix suxopucmauHs 05l Ne0a2o2i8 3 PiIHUMU MeMOOUKAMU BUKIAOAHHS.

Knwuoei cnosa: inmeeposanuii xypc, «lliznacmo npupodyy, cmpykmypa
niopyyHuKa, izyanizayis, inghopmayiiine HanOBHEHH 3.

IocranoBka mnpodGaemu. OcBiTa y Tpolect MoOJEpHI3alli mnependayae
HAaBYAJbHUN TMPOIEC BHUCOKOTO TEXHOJOTIYHOTO PIBHS, 3 TIEPEOPIEHTAIIEI0 Ha
OCOOHUCTICTh y4YHS, @ HE «KOJEKTHUBHUN pO3yM». YUeHb HE CllyXad, a aKTUBHHIA,
3aIlikaBJIeHU 00’€KT HaBYaHHS, 3JaTHUN 10 CaMOOMpAIlOBaHHA iH(opMalii Ta
CaMOPO3BHUTKY, OCKUIBKM KOMIICTCHTHICHHM MIJIX1J rmependayae HE JIMIIEC HasSBHICTh
3HaHb, JOCBIIy Ta CPOPMOBaHI LIIHHOCTI, a i BUKOPUCTAHHS HaOyTUX 3HaHb Ta BMIHb
B KOHKPETHHUX CUTYAIlisIX XKHUTTS KOXKHIUM YYaCHUKOM HaBYaIBHOTO Mporiecy. Came 11e
3aBAaHHSA — (opMyBaHHS KOMIIETCHTHOCTI 3 TPHPOAHUYMX HAyK TMOKJIAJACHO Ha
IHTETpOBaHI Kypc, TMependavyeHi TUMOBUMHU OCBITHIMH Tporpamamu. [Ipote
MIIPYYHUKH J0 KypCY 4acTO OOUPAIOTHCA NIEAaroraMu iHTYiTHBHO, 10 B TOAQIBIIIOMY
YCKJIAJIHIOE, a TOJIEKYAH 1 YHEMOXKIIUBITIOE pOOOTY 3 HUIMH B YPOUHUHN Yac, OKPIM TOTO
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B JDKEpesiax HassBH1 HETOYHOCTI 1 TOMUJIKH, 0araTo CIipHUX TBEPXKEHb, IO 111€ O1IbII
HETaTHBHO BIUIMBAE HA OCBITY Ta PO3BUTOK KOMIIETEHTHOTO YUHSI.

@opMyJII0BAHHSI METH JOCJII?KEHHsI: METOIO CTaTTl € aHami3 0a3u HAsIBHUX
MIIPYYHUKIB 3 TIOJATBIIMMH PEKOMEHIAITISIMH 1010 1X BUKOPUCTAHHS Ta BUSHAYCHHS
iX aJanToOBaHOCTI JI0 BIKY YYHIB.

Buxknan ocHoBHOro marepiaay. [lo BHKJIaJaHHS 1HTETPOBAHOTO KypCy
«ITizHaro nmpupoy» po3podsIeHo, apoOOoBaHO Ta 3aTBEPKEHO MiHICTEpCTBOM OCBITH
1 HayKH TaKu# Mepestik mapyqHukiB 11 S kinacy: biga JI. J1. ITisHaemo nipupoay : miap.
IHTETp. Kypcy As 5-ro K. 3ar. cepea. ocBitu / [apis bina, Tersna I'ins0epr, SApuna
Komicuuk. Kuis : 'enesa, 2022. 256 c. [1]; KpaBuenko M. IlizHaemo mpupomy: mimap.
IHTErp. Kypcy A 5-To KIL. 3ar. cepell. ocBiTH. TepHonine: [1i1pydyHUKH 1 TOCIOHUKH,
2022. 247 c. [6]; KopmeBniok T., SApomenko O. Ili3HaeMo npupoay: miap. 1HTETrp.
Kypcy IU1st 5-ro KI1. 3ar. cepel. ocBitu. Kuis: Opion, 2022. 255 c. [4]; IlanamoB P.B.,
Arenceka ['.B. IlizHaeMo mnpupoay: MIAPYYHUK IHTETPOBAHOTO Kypcy Uil 5 KII.
3aKjajiB 3arajibHoi cepeaHboi ocBiTH. Kui: TOB «ITPOITAIIIP», 2022. 200 c. [10];
[1i3HaeMo pUpOy: MIAPYYHUK IHTETPOBAHOTO KYpCY I 5 KJacy 3aKJiaJliB 3arajibHO1
cepeannoi ocsitu / JI. SI. Minak, H. B. ®omenko, B. f. T'aiina, C. M. Ilogomniok, B. 1.
Kpagernp, 1. B. Kpagernp, I. B. Oniiiauk, B. I1. Ctaxypcbka, 3. M. [Tymkap, C. B. banax,
JI. T1. Ko3noBcwka. TepHonins : Acton, 2022. 272 c. [8].

[IpakTrka IIKUIBHOTO HABYaHHS BKa3ye€ Ha Te, IO BIACYTHICTh YHITApHOTO
MiaX01y B 0DOpMIICHHI MIKUTBHUX JHKEPET MPU3BOAUTH JI0 TOTO, IO y 5 KJacl y4Hi He
MaloTh €JMHOTO YSIBJICHHS MPO poOOTY 13 APYKOBAHUMH MiIpyYHUKAMHU. AOCOIIOTHO
pi3HI MO3HAYEHHS, CTPYKTYpa, BUIAICHHS TEKCTY, IEPEBAHTAKEHICTh LTFOCTPATUBHUM
MaTtepianioM poOUTh CyYacHI MIIPYYHUKH «HE 3pO3YMUIMMI» JJIs1 YUHIB.

[Tinpyunuk aBropku Hapii biau, y cniBaBTopcTsi 3 TersHoro ['nnb0epr, SApunoro
Komicauk Mictuthb 256 ctopiHok TekcTy. Cepen 0J10KiB MaTepialiB, 1110 MPOMapKOBaH1
BIIMOBITHUMH CHUMBOJIAaMH HACTYIHI: «3almuTaHHD», «3aBAaHHD», «JlOoCHimKEHHSD»,
«IlIpamroemo pazom», «lle mikaBo», «Haykosi 3a0aBu», «KopoTko mpo rojoBHE»,
«PoboTa ¢ kapToro».

KoskeH po3nin MICTUTh KOPOTKY mpeaMOyily, BChOTO PO3IUTIB — 5, mepeaHii
dop3an MicTuTh (Qi3UUHY KapTy YKpaiHu, 3aHii — Gpizuuny kapty CBITy.

OCHOBHI TOHATTS Ta TEPMIHM BMIIIEHI B paMKaX Ta BUIUICHI HaMiBXUPHUM
mpu@TOM, 110 MOJETIIYE iX MOyK yuHaMm. [leski 3aBnanns BmieHo y popmati QR-
koxy. IlizcyMkoMm KOXKHOTO maparpady € KOpOTKI T€3WCHI BHUCHOBKH, 32 SIKUMH —
MepEeITiK MUTaHb JJII CAMOKOHTPOJIIO, BKJIIFOYHO 13 TBOPYMMHU 3aBJIaHHIMU.

BizyanpHa wdacTHHA WiApYYHWKAa MICTHTh OJIHOYACHO MAJIFOHKH, CXEMH,
doTorpadii y BUBaXKEHI KUIBKOCTI, BMIpY SCKpaBi, TOOTO — BI3yaJbHO HE
nepeooTsokenuid. CTpykTypa MoOyJOBH 4YiTKa, BIATNOBITAE €IUHOMY aJIrOPUTMY.
Ornsan mpkepena BKazye Ha Te, 110 BOHO aJanToOBaHEe ISl YYHIB 5-6 KjaciB, MICTUTh
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PO3BUBAJIbHUM, ITPOBUN KOHTEHTH, IPOTE HE MEPEBAHTAKEHE KOJIHOPOBOIO raMolo0 Ta
HAIMIPHOIO KUJIbKICTIO 300paxeHb. YITKO CTPYKTYpOBaHHM TEKCT, pO30UTHIA Ha OJIOKH,
BU/IIJICHI TEPMIHH JOTIOMAararoTh BU3HAYATH TOJIOBHE Ta IITyKaTH MOTPiOy iH(opmarrito
JIOCHUThH IIIBUJIKO.

«ITi3HaeMo npupoay» aBTopcbkoro kosekTuBy Jl. [llabanosa ta M. KpaBuenko
CTBOPEHO Ha HaykoBid 0a3i JlaGopatopii IHTErpyrOUYOro BUKJIAJaHHS MPHUPOTHUYUX
HayK XapKiBCHKOTO HallloHaJIbHOTO yHiBepcuTeTy iMeHi B. H. Kapasina. CtpykTypa
noOy/IoBaHa 3a THXKHSAMU HaBYaHHS, MICTUTh MaTepial y po3MOBHi (opMi: aBTOpH
3BEPTAIOTHCS HE JIO YUHS, a 10 YuTa4a KHUTU (KIJTBKICTh CTOPiHOK — 247). KiabKicTh
300pakeHpb (e (HOTO 1 MaTIOHKK) MiHIMaTi30BaHa, MPOTE€ BOHU JOCHTH BEIUKOTO
pPO3MIpy, OPSIA 13 TUM, IO MK TEKCTOBUMH (PparMeHTaMu 0arato mycToro npocTopy

(puc. 1).

¥ CNINKYBaHHI BAXNKMBIM € YMIHHA
npapnnbHO CTABUTKH
(I NOKazyBaTy ronocom) Komu!
Yoro X He xoue Ua QisuuHKa:
ICTW Y M NHTHT
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® Cucrema — [ BHOPAAKOBAHE 1ige, CYKYnHicrs =
0 B3aEMOTIOR A3aHUX YACTHH. =

® YHACTIIOK BEAEMOIT YACTHH ¥ CUCTEMI MOV TE BHHAKATH
HOBI BIacTHBoCTi. CaMe TOMY MO:HA CKA3aTH, 10 CHCTeMA
OLIKINA 38 CYMY CBOIX HACTHH.

@ T ceiT npupoan, i CBIT KYARTYDH — € TAKOX CHCTEMM.
® lleBHi BIACTHBOCTI CHCTEM € CYMOI) BAACTHBOCTEL IXHIX

HACTWH, A ,'lP.HRi BUWHAKAKOTH RH}]R.’.ijl()H TMMOETHAHHA "TACTHH
B eAuHe [ige.
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Puc. 1. ®parmenT ninpyuynuxa M. KpaBuenko [6, 16]

BigMiHHI puUCHM KHUTH MOMJIMBO TMpOAHAN3yBaTh Ha TMPUKIAAl  PO3JLTY
«Twxnens 17» — «Mamm — Mojmeni 3eMHOI IOBepxHi». TeopeTnmuHa dYacTHHA
PO3MOYMHAETHCS 13 3amuTaHHS 10 Teporo pomany «OctpiB ckapOiB»: «Jle mama,
bimmi?». Jani migpo3ain «OpiertyBanss y npoctopi». [logaga marepiany moz6aBieHa
eMOIIIITHOro 3a0apBJICHHSI, BKJIIOYAE BEJIMKY KIJIBKICTh CYXMX TEPMIiHIB, € JOCUTh
HAyKOBOIO, K TO «JJI1 BUMIPIOBAHHS BIJCTaHEH MIX BIAJAJICHUMH 00’ €KTaMHu
MPUHUHATO BUKOPUCTOBYBATU CTAHAAPTHI oauHui» [6, 131]. Hactynmuuit mignmyHKT
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«Macmtab» MICTUTh ONUC MOHATTS, 3 €IMHUM BUAUICHUN HAMiBXXUPHUM TEPMIHOM
«Macmtab» Ta mpukiaa MepeBeACHHS OAMHMIL BUMIpiB y Macmrali. Hactymuuit
HiAMYHKT — CTOPOHH CBITY, 10 3aKiHUYETHCS JAKOHIYHUMU Te3aMH «I 0JIOBHI TyMKUY.
Jani BMilIeHO TpakTUYHUM 050K «YuTaHHS Ta MOOyI0Ba KAPTOCXEMU» Ta OCHOBHI
BHUMOTH JI0 11 CKJIaJIJaHHS, PUCYHOK 13 MPUKJIAIOM KapTOCXEMHU.

3a MpakTUYHOIO YACTUHOIO Y paMili PO3MIIIEHI TEPMIHHU, SIKUMHU y4YHI MalOTh
OMAHYyBAaTH MPU BUBYEHHS PO3AULY THXHS: Marma, KapTocxema, MacmTad, CTOPOHU
cBiTy, Komnac (y OUIBIIOCTI MiAPYYHUKIB TEPMIHOJIOTIS, IO BHUBYAETHCS B TEMI,
po3MmilieHa Ha moyaTky). Jlani — muTaHHs Uil 3aKpIIUICHHS MaTepialy Ta TeMU IS
O0OrOBOPEHHS 1 BUKOHAHHS, SIK TO «3HAMIITH 32 IOMOMOT'OI0 PI3HUX JpKepes iHpopmarlii
K caMe 03HAYal0ThCA TOPH, MOpPE, OCTPOBH Ha Manax» [6, 136]. 3akiHuyeThCS po3 /1T
0/1aTKOM «P13HOMAHITTS Marn», 110 MICTUTh KOPOTKUM TEKCT 13 TEpMiHAMHU, IO 1€ HE
BUBYAJIMCh YYHSIMHU (TIEBHO 3 PO3PAaXyYHKOM Ta CaMOOIPAIIOBaHHS YU BUCOKUN
IHTEJIEKT S5-KJIACHHUKIB) Ta TpHU PI3HI 300pakeHHS Mamu YKpaiHu. Y MiJICYMKY:
CTPYKTYypa MiApy4YHHKA MTOBHICTIO CIIPOIIEHA, JuIle iHpopMarliiiHi 0JJOKH Ta MIHIMYM
300paxeHb; TEKCTOBA YaCTHHA 3aCKJIaJHa, epeHacu4eHa TepMinamMu. Jljig cygacHUX
VUHIB-BI3yaJliB TaKui NIAPYYHUK Oyne ampiopi HE LIKABUW, OCKUIbKH MICTUThH Y
OLIBIIIN YacTUHI OOTSDKEHUM HEBIIOMUMH CJIOBAaMU TEKCT. Xoda JJisi MPUBATHUX
HaBYAJIbHUX 3aKJIAJ(IB, 3 MOCHJICHOIO IPUPOJHUUOIO CKJIaJ0BOIO, MOXKE PO3TIIAIATUCS
SK BapiaHT.

[Tinpyunuk T. Kopmesntok Ta O. Spomienko (225 cTOpiHOK) MICTUTh HACTYIHI
PYOpUKH: «HAyKOBa JOBIAKa», «HYMO JOCTIKYBaTH», <«JIOCTHIIW W Ii3HAHCSY,
«MI3HABaJBLHUM KaJIEUIOCKOID, «00p1 CIIpaBU JIs MPUPOIN», «MEAIAMONIYK», «TOO1
JI0 CHarm», «HOTaTKH JOMUTINBHX 1 CIOCTEPEIKITMBUXY, KTEXHOTEKAY, «Iapajl mopam,
«IUTY-0-TUTIY» YBaXKAa€EMO, IO iX 3a0arato sK JJisi OJTHOTO MiApy4YHHKA. 3MICT, IO
BKJIFOYA€ 6 TeM, BMIIIIEHO HA MMOYATKY MiAPYYHUKA, IO MOJIETIITYE MOAATBIINN MOITYK
cTopiHKamu JJig yuHiB. [Hdopmarliiiine HarmOBHEHHS BMIIIIEHE JOCUTD CTICI(IYHO: 3a
Ha3BOIO TEMU 1AyTh 3alIUTAHHS A0 HEl, MOTIM 300pakKeHHS Ta «HAyKOBa JOBIIKA», HA
HACTYMHIN CTOPIHIN 3aBJaHHS 3 MATIOHKAMH, 1 JIUIIE 3 TPETHOT CTOPIHKH TEKCT 10 CYTI
(1 ab6zam) 1 3HOBY HaykoBa noBinka. [am «Ilapaxg mopan» 3 QR-nokiMkaHHSIMU,
HOTATKH JJI JONUTAUBHUX Ta «To01 10 cHaru». ToOTO, onuH naparpad po3mimieHui 3
8 mo 13 cTopiHKH, a TEKCTY MO CyTi B HOMY — JBa ab3alu. YBECh IHIIUN MaTepial
po30uTHIl HA pyOpHKH, IEPEMEKOBaHUN 300pakeHHsIMU. BBaxkaeMo, 1110 CTPYKTypa €
3aCKJIQIHOI0 JUIsl YYHIB 5-X KIJIaciB, BOHA HE CHPUAMAIOTHCS €(EKTHUBHO HAaBIThH
nopociuM. TakuM YWHOM, NaHUW TIAPYYHUK TEPEBAHTAXKEHUN pyOpHUKaMu, BOHH
pO30MBaIOTh OCHOBHUM TEKCT Ha JAPIOHI YACTHHH, OCHOBHUN TEKCT BU3HAYUTH B3arai
CKJIQJHO, Yepe3 110 3arajibHe BPOKCHHS HE SK PO MiIPYYHHUK, a K PO PO3BAKAIBHY
HACTIJIbHY KHUTY YUHS.
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P. IlanamoB, I'. SreHchka mnpomnoHywTh Yy miApydyHUKY (200 CTOpIHOK)
3HaOMCTBO 13 reposimu Spominom, CenbMor0 Ta poOOTOM ApPTi, TOOTO Ka3KOBUMHU
reposiMH, Ha OCHOBI ICTOPIH SIKMX 1 MOOYJOBAaHO HaBUAJIbHY KHUTY. 3MICT HE pO30UTHIA
Ha PO3JIUTH, MICTUTH Jnie 24 TeMH, K To «BU3HAYeHHS Ta MOPIBHSHHS MIBHIKOCTI
pyXy JIIOIUHHU Ta BITPY», « CTBOPEHHS IJIaH1B IPUMIIIEHB 1 KAPTOCXEMU MPUIIETIIOT 10
3aKJIaly OCBITH TEPUTOPI», «JlOCIIIPKEHHSI MIKPOCKOITIYHOI OY/I0BU POCIHUHY», TOOTO
B)KE€ y Ha3Bl 3aKJIaJieHa JIOCHIIHUIIbKA CKIIJ0Ba.

[ndopmaliiiiHe HANOBHEHHS BHUPI3HSAETHCA YITKO O3HAYEHUMU TEKCTOBUMH
OJoOKaMu Ta TapHUMH IPOCTUMH cXxeMaMHu (puc. 2), MK SKHUMH Bi3yalbHi KOJOPOBI
OJIOKH 13 TeposiMH, sIK 0a4YMMO Ha BIIMIHY BiJ MOMEPEAHBOTO MiAPYUYHHUKA OCHOBHUMN
TEKCT MICTUTBCSI OKPEMO.

3pobu yacoey niHiro gid y 2anysi P npo ANCK ®APALER: | Ane X LOCNIAKEHHR, Tak, N0V BUKOPUCTOBYIOTH iX ' b 3 ¥
ki posnosinu zepoi. Ana ybozo nposedu niito. Ii nisull  AEPLINIA FEHEPATOP o BiAKDUTTA Ta 3HAHHA noscaky4ac. Hanpuknag, npotarom P |
Kpaii — Halidaewiwud, a npasuil — HalicyyacHiwui. Mo3xay CTPYMY S noTpibHi He nuwe Ansa KIIbKOX CTONITH ¥KIE|3'“(5K' HYyMaku 9 P
Kpankoio 6ins Nigozo Kpato HaiidaeHiuly nodito 3 icmopii, ‘ > D A S KT DUNHMX BOAANCDID (3 TP HOPHOMOP A @)
T a 5 6ing g npunapis! 8rnb kpaiHn. BoHu opieHTyBanuca 3a A
e I KapTUHOIO 30pAHOro Heba, YymMaubkum v
ys. Mocmae M HUMU pewmy Kpanok, wo eidnoeidaroms Y LNAXOM — 33BARKM POITALLYBAHHIO b2t
iHwum 3200aHumM nodism. Midnuwu 6ins kpanok damu, do- — s 3ip Ha Hebi YyMaKy 3Ha W, Y AKOMY
cnidHuKie ma cyms ixHix sidkpummis. A meHi 6aTbku HanpAMKYy iXaTu CTenom.
i Kasanu, wo
OTxe, yce NOUMHAETLES 3 NEsHOro Aocnigxerns. Moro pe- "Kurllo o .
3yNbTaTM AOCNIAHNKM | AOCNIAHWUL 33NKCYI0TL | AINATHCS £0 S0IHPHOY A 33BAAKN AOC/IAXEHHIO
30p|, AKa NO[ICbKOrO OpraHismy,

HUMM 3 HLWKMK, Lie Ha31BAIOTL BiAKPUTTAM. MOTiM Oro nia-

pO3TalloBaHa
TBEPAXYIOTh iHLWI T3 HAMAraI0TLCA NOACHUTA. |3 NNMHOM YaCY NOAM AIHAOTLCS BCe binb-

y cyaip’l‘ Manui pocinH i CTBOPEHHIO DIBHMX

peyosuH byno suHaligeHo

we npo BIAKPUTTA, | BOHO CTa€ YaCTUHOIO 3HAHHA NPO WOCh. | BXe 3roaoM BUHaxIgHWLI Bi3' TO Ue Gyﬂ,e YUCNEHHI NikN.
7 BUHAXIAHUKK, iHXeHepK Ta iHxeHepkn BUBMPalTe PEYOBMHMU i MaTepiany, NOEAHYIOTL HanpAMKOM
Pi3Hi 3HaHHR, BU3HAYAKOTE PO3MIPK Ta iHLWI NAPaMETPK | CTBOPKKOTE NPUCTPOI, TEXHONOT T Ha niBHiY. '
(HanpwKNag, o4MLLeHHR BOAW BiA 6aKTepIi 4w NiAKUBNEHHR FPYHTY) Ta Npenapatw (Hanpu- ' - f-
K1ag, Nikv 4mn J06punBea). 4 S ”.
o2 v‘ -~
Po32/15Hb CXeMy. PO3KGXCU NPO KOXEH 3 emanie Ha np oL 25
~
o \e\ o
AocnipkeHHs um MpUCTpiiA Yn TexHO
AT A w‘
CNOCTEPEXEHHA Blaxpurin SHaHH noris un npenapar v
—

Puc. 2. Bisyanizania ninpyuynuxa P. [llanamosa, I'. Srencbkoi [10]

Temu 3akiHUyIOTHCA OJIOKOM 13 3aBAaHHSIMU JIJISi CAMOIIEPEBIPKU, OKPIM TOTO
BKJIIOYAIOTh 0araTo JOCTITHUX 3aBJaHb, SIK KOPOTKOTPHBAIUX, TaK 1 TaKUX, IO
po3paxoBaHi 0 JOBrOTPUBAJl CHOCTEpEXEeHHS y npupoi. [limcymoByroun, MoxHa
3pOOMTH BHUCHOBOK NP0 T€, MO0 MHIAPYYHUK CTBOPEHUU 3 METO (POopMyBaHH:
JOCIIITHALBKOT KOMIETEHTHOCTI Y MOBHI MIpl, TPOTE€ Y BUKOPUCTAHHI BUUTEIIEM €
JIOCUTh CKJIQJHUM, OCKUIbKM BUMAra€ IOINepeAHhOr0 AaKTUBHOTO BHUBYCHHS,
BU3HAYCHHS THUX 1HGOpMAIfHUX OJOKIB Ta MOCHiNIB, AKI OyJAyThb BHKOPUCTaHI,
OCKIJTBKH JJISI TOBHOI[IHHOTO OBOJIOJIIHHS YCIM BMICTOM JIBOTOJIMHHOTO HABaHTAXEHHS
B THOKJIEHD, Ha KaJIb, HE BUCTAYUTh. X04a IS S-TUKJIACHUKIB 1€ JOCUTH aJalTOBaHUI
Ta IIKaBUM MPOIYKT, K y TUIaH1 Bi3yasizallii Tak 1 HAyKOBO-IOCIIAHOTO KOMIIOHEHTY,
OCKUJIBKH 3alpONOHOBaHI JOCIIPKEHHsS] BUITMCAaHI TTOKPOKOBO, 0€3 MepeoOTsIKEHHS
TEpMIHAMHU.

[Timpyunuk [8] MicTuth 271 CTOPIHKY TEKCTY Ta 300paKeHb, 10 MO0y 10BaHI Ha
OCHOBI icTopiit reposi-podoTa 1Zn5J2022Co. BisyanbHO KHUra Haragye MiApy4YHUKU
MOYaTKOBOI IIKOJIHU, TEKCT TOCUTh KPYITHUH, 13 BETUKUMH MPOM1KKAMH.

3MICT BKJIIOYA€E IT’ATh PO3AUIIB Ta 73 maparpadwu, Mo MpakTUIHO BIAMOBIIAE
KUTBKOCTI TOJIMH, HAIPHUKIHII BMIIIEHUA CIOBHUK TEPMIHIB, 111 )X TEPMIHH B TEKCTI
naparpadgiB BHUHECEHI B OKpemi pamMku. OCHOBHUH TEKCT 3A€OUIBIIOrO
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CTPYKTYpPOBaHUI, MK OCHOBHUMHM OJIOKAMHU BMIIIEHO AOCHIAHUN KOMIIOHEHT, SIK
Hanpukiand: «[lepedaiTe Ha caiiT 3a aapecoro https://cutt.ly/glf3zb0 a6o 3a QR-kogom
Ta TpoOYWTanTe JereHau mpo Apximema» [8]. ¥V kiHmi maparpady OCHOBHI Te3H,
3alyTaHHs JJIsl CAMOKOHTPOJIIO Ta 3aBAaHHs (TPYIoB1, mapHi). Bizyamizanis crpumana,
y CTPYKTYpl MDK TEKCTOBUMH OJIOKAaMHU MOJilaHa KOpekTHO. IliIpydHUK Mae 4JiTKy
CTPYKTYpPY, HEBEJIMKY KUIbKICTb 300paXXeHb, [0 JOMOMAara€ CKOHIICHTPYBAaTUCh Ha
TEKCTl, BEJMKa KUIbKICTh JOCIHIJHUX 3aBJaHb 13 TOTOBUMH TOKJIMKAHHAMH Mae
MOTHUBYBATHU YUHIB JI0 CAMOPO3BUTKY.

[epenik migpy4HHKiB A0 6 Kiacy 3 iHTerpoBaHoro Kypcy «IlizHaemo mpupoy»
Hactynauii: biga J1. J1. [lisHaemo mpupoy: miapyd. IHTErPOBAHOTO KypCy s 6 Kiacy
3aKJajiB 3arajbHoi cepeanboi ocBiTH KuiB: BugaBuuunii nim «OcBitay, 2023. 256 c.
[2]; TlizHaemMo mpupoay: MIAPYY. IHTETP. KypCy Ui 6-TO KII. 3aKJI. 3ar. CEpe/l. OCBITH /
Tersana I'ins6epr [Ta iam1]. Kuis: I'eresa, 2023. 256 c. [7]; KopmieBniok T., SpormieHko
O. IlizHaemo mpupoAdy: miAp. IHTETP. Kypcy Mg 6-ro KII. 3ar. cepen. ocBitu. KuiB:
Opion, 2023. 2595 c. [5]; [lizHaemo npupoy: MAPYIHUK IHTEIPOBAHOTO KypCy Juist 6
KJIacy 3aKJIaJliB 3arajibHoi cepennnoi ocitu /JI.5. Minak, H.B. Koxkap, B.I. Kpageip,
H.B. ®omenxo, [.B. Kpasens., I'.4. XKupcbka. TepHomisb : Acton, 2023. 256 c. [9];
Hx. Engpro bioc. IlizHaemo mpupopy: Miapyd. IHTETPOBAHOrO Kypcy sl 6 Ki,
3aKJIajiB 3araibHOI cepeHboi ocBiTH. K.: BugaBaunTo «JIiHrBicT», 2023. 184 c. [3].

[Tinpyunuku aBtopiB JI. bima ta T. Kopmesutok, O. Spomenko, a Takox
aBTOPCHKOTO KOJIEKTUBY Ha 4oJi 3 JI. Mifak, 1o € y mepeniky onucaHuX BHIIE, s S-
ro KJacy CTPYKTYpHO ¥ 1H(pOpMAIIHO BiIMOBIIAIOTH y MOOY/IOBI Ta HANIOBHEHHIO
nonepeaHboMy Kypcey. Y niapyunuky JI. Migak HaBITh poOOT-Ka3KOBHii repoil TO xke.

[Tinpyunuk «Ili3Haemo mpupoxy» T. I'inpbept y cmiBaBTOpCTBI [7] MICUTH D
po3aiIiB Ha 255 cTopiHKax. Y TOE€AHAHHI TEKCTOBHX Ta BI3yaJbHUX CKJIAJOBUX
MIIPYYHUK € KJITACHIHUM, HE IEPEBAHTAKCHNUN LTFOCTPAIisIMHU, TEKCT OJTHAKOBOTO TUITY
Ta po3MIpy, TEPMIHU T4 OCHOBHI OHATTS BUIIICH] KUPHUM MIPUPTOM. 3aKIHIYEThCS
naparpadaoriyHo — Te3aMH MPO TOJIOBHE, MUTAHHSMU Ui CaMOKOHTPOJIIO Ta
pedeKCUBHUM OJIOKOM: «SI [I3HaBCS... MEHE 3/MBYBajoO... XO4y Ji3HATHCSA
OinbIe...». JlocHiIHUITbKA CKJIaI0Ba JIAKOHIYHA — aBTOPU 3aMICTh BEJIMKOI KIJTBKOCTI
MaJIIOHKIB BMICTUJIM KOPOTKUH OMUC-aITOpUTM POoOOTH Ta Hajanu QR-MOKIMKaHHS Ha
BIIMOBIAHUN BIACOKOHTEHT. TakuM YHWHOM MIAPYYHUK € JOCHUTh <«JAOPOCITHUMY,
MOKJIMBO 1030aBJIEHUM EMOLIMHOCTI, BUPaXXEHOI Yepe3 Bi3yaui3alii, mpoTe BiH
CIIOHYKA€ J0 OUTBII CEepHO3HOTO CIPUUHSATTS MaTepiaiy, 10 € MOXJIMBUM JIJIsl YIHIB
6-ro KkJacy.

[Timpyunuk JIxon Enapro bioca [3] BuUpI3HSETHCS Bia IHIIMX BXE THUM, IO
HaCIpaB/i BiH CTBOPEHUN IPYTIOI0 aBTOPIB, 110 BUKOPUCTAIHU TiceBIOHIM. [Ti M xe
MICeBJIOHIMOM BHUMWIILIM MIAPYYHUKHA 3 MaremMaTuku Ta iHdbopmatuku nius HVYIIILL
ABTOpH TpAaLIOBANIM HaJ MAKCUMAJIbHUM CIPOILEHHSAM MiJIPyYHUKA, 1 MAJId Ha MEHI
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CTBOPEHHS TaKOi HaBYaJIbHOI KHUTH, fKa He Oyje nmepeoO0TssKeHa TEKCTOM, aje B TOU
*e yac Oyne I1ikaBoio. B OCHOBI BuAaHb JEKUTh HaB4albHA TexHoJorisa SE’s, mo
CKJIQJIA€THCS 3 T’ SITH eTamiB: 3aaydeHHs (engage), mociimpkeHus (explore), mosicHeHHS
(explain), dopmyBanus komnerenTHocTel (elaborate), camoomninroBanns (evaluate).
Came 11€ a€ 3MOTY peaiiizyBaTH OCHOBHI npuHuunu STEM-ocBiTu.

Ha 184 cropinkax BMileHO 7/ HaBYaJIbHUX PO3JUNB Ta TEPMIHOJOTTYHUHN
cioBHUK. [limpydHuK 1 cmpaBal MICTUTh MIHIMYM TEKCTY, OKPIM JIOCIITHHUIIBKOT
CKJIQJIOBO1, JIe TTOKPOKOBO OIMKMCAHO AJITOPUTMHU [Iii, a B KIHII HIAPYYHUKA OKPEMUMHU
CTOpIHKaMH OIKC JI0 MPOEKTHOI TISTIBHOCTI YUHIB — OJIOK MOKE€ BUKOPHCTOBYBATHCh
y4UTENIEeM y TIOBHIM 4M 4acTKOBiil (popmi, 3100yBadil OCBITH MOKYTh ONPAallbOBYBaTH
Horo BIOMA, 3a JOIIOMOIOI0 0aThbKiB, a00 K IOBHICTIO CAMOCTIMHO 3a OCOOHMCTHM
OoaxxanHsiMm. [IpoTe, BaXXKKO YSBUTH SIK MPAIIOBATH 3 JIAHUM JKEPEJIOM Yy TMOBHICTIO
JTUCTaHIIHHOMY (popMaTi, MPOTE YaCTUHA YYHIB KpaiHU BXKE KIJIbKAa POKIB MOCHIIb
3alMa€ThCSl BUKIIFOUHO OH-JIAMH.

OxkpiM TOrO, y JIKEpesi MICTUThCSA 0araTo METaTbHUX KapT, 110 Bi3yalli3ylOTh
TEKCT Ta € Ty>KE€ 3PYYHHMH JIJIS OMPAIfOBAHHS, JAIOTh KOMIUICKCHE YSBJICHHS IPO
SIBUIIA, IOTIOMAararoTh BUOYIyBaTH JIOT14HI B3a€EMO3B’ I3KU MI>)K KOMIIOHEHTaMU, IPOTE
3HOBY K — JIUIIIE 32 O€3M0CepeTHBOT TOTIOMOTH BUUTENS (pHC. 3).

MenTansHa Kapra =~ - MeHTaneHa Kapra
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Puc. 3. Bizyaaizauiss MeHTaJIbHUX KapT [3]

[Tinpy4HUK aBTOPCHKOTO KOJEKTHUBY CIIPaBl BiAPI3HAETHCS BiJ 3BUYHMUX JJISI
MearoriyHoro 3arajay OCBITHIX JKepeda mnoOyJoBOI Martepially, HOTO JOTIYHUM
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BUKJIAJIOM. YBa)XXaeMmo, IO JyuIs 3100yBayiB OCBITU MPHU HE JAUCTAHIINHINA (popmi
HaBYaHHsS BIH aJamnToBaHUi 100pe, MpoTe A BUYHUTENS HOrO0 BUKOPHUCTAHHS Mae
BUKJIMKH: BOJIOAIHHS METOJUKAMH CTBOPEHHS Ta BIATBOPECHHS MEHTAJIBLHUX KapT JJIS
iX e()eKTUBHOTO BUKOPUCTAHHS;, BOJIOAIHHS (popMamMu poOOTH Ha YPOKaXx, 3a SIKOi y4HI
BMOTHBOBAHO CAMOCTIMHO 37100yBalOTh 3HAHHS, TOTOBHICTb JJ0 BUKOPUCTAHHS YUHSIMHU
raJpKeTiB 3 METOIO TMOIITYKY NOTPiOHOI 1H(popMaIrii.

BucnoBku. Bubip nigpyuaukiB 3 kypcy «IlizHaeMo Nmpupoay» MOXIMBUU y
KUJIBKOX HarpsiMax:

- 3 OpIEHTAII€I0 Ha ajamnTallil0 Y4YHIB MOJIOAIMIOI IIKOJW JO0 HaBYaHHS Y
cepenHiil maHmi. 3a TaKUX YMOB OOMpAIOTHCSA MIAPYUYHUKHU 3 OUIBLIOI KiTBKICTIO
Bi3yalli3alii, MEHILIOK KUIBKICTIO TEKCTY Ta MPHUCYTHICTIO Ka3KOBUX Te€pOiB, 1CTOpIi
SAKUX 1 CKJIAIal0Th TEKCT MIAPYYHUKIB. TakuM € mijpydyHUK aBTOPCHKOTO KOJIEKTUBY Ha
youi 3 JI. Migak;

- 3 opieHTaIl€ew Ha GOpPMYyBaHHS JTOCTITHUAIIBKOT KOMIIETEHTHOCTI: MAPYYHUK,
110 TTOBHICTIO CKJIAJICHUI y PYyCIIl JOCIiKeHb Ta poekTiB: P. [Ilanamos, I'. SlreHchka
CTBOPHJIM PECYpPC JUIsl FOHUX JOCHITHUKIB;

- 3 OpIEHTAIIEI0 HA BUCOKUI PIBEHb IHTEJIEKTY Ta BUCOKY MOTHBALIIO:

J1. IlaGanoBa Ta M. KpaBueHKO, pOTe€ KHUIM IUX aBTOPIB, HAa HAILY TyMKY, OyAyTh
3aCKJIQJIHUMH JIJISl AUCTAHIIIHOT ()OpMU HABUAHHS.
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Summary
Panasiura H., Kornus O.H. Analysis of Textbooks of the Integrated Course

«Discovering Nature» (5-6 grade) in Terms of Their Age Adaptation.

The article is devoted to the analysis of textbooks written by the authors for the course
«Discovering Nature». The integrated course «Discovering Naturey is taught to students in grades 5
and 6 of the New Ukrainian School. There are many textbooks, and teachers cannot choose the best
one right away. Therefore, when they work with students, they have problems because students do
not perceive the material or do not understand it well. The analysis of textbooks allows us to
understand how textbooks are adapted for students in grades 5 and 6. The main method used in the
study is analysis. The analysis allowed us to identify the textbooks that are best used for distance
learning. They contain general information and many illustrations to the texts. The other group
includes those books that are best used only in face-to-face learning, in classes with high intelligence
of students. The books are different: some authors have written a difficult book for students. It
contains many terms and concepts that students cannot understand because of their age. Such a book
can be used in schools where natural sciences are studied in greater depth. Other authors, on the
contrary, have simplified the educational material and added a lot of drawings and photographs to
the book. Such a textbook can be used only in classes with weak students or in distance learning.
However, one should not expect that students will have a solid knowledge of the natural sciences
course by studying this book. The authors also reviewed the structure and information contained in
the books.

Keywords: integrated course, «Discovering Nature» textbook structure, visualization,
information content.
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