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Tomato (Solanum lycopersicum L.) is a key crop in protected cultivation, where closed-ground
systems ensure high yields and year-round supply. However, intensive greenhouse practices — high
plant density, stable microclimates, and continuous cultivation — create favorable conditions for
pathogen development. This study investigated the prevalence, development, and harmfulness of
major tomato diseases in greenhouses of LLC “Poltava-Sad” (Poltava Region, Ukraine) during
2024-2025. Phytopathological surveys identified fungal, bacterial, and mycoplasmal pathogens
affecting tomatoes, including Cladosporium fulvum, Phytophthora infestans, Macrosporium
solani, Pseudomonas lycopersicum, Fusarium oxysporum, and Verticillium alboatrum.
Cladosporiosis exhibited the highest prevalence (21.7 %) and disease intensity (10.3 %), followed
by blossom-end rot (14.9 %/ 5.7 %), while late blight and verticillium wilt were less widespread
due to controlled greenhouse conditions. Comparative assessment of substrate types showed
higher infection levels on mineral wool compared to soil mixtures, highlighting the influence of
root-zone moisture, condensation, and planting density on pathogen development. The efficacy
of biological control agents was evaluated, demonstrating that biofungicides Fitosporin-M and
Isokur significantly reduced the prevalence and intensity of leaf mold, late blight, and blossom-
end rot, with technical efficacy ranging from 71.5 % to 79.4 %. Application of biofungicides
improved physiological and biochemical processes, enhanced nutrient uptake, stimulated
photosynthesis, and increased yield by 12.4-18.6 % compared to untreated controls. Results
indicate that integrated disease management, combining biological agents with cultural practices
and microclimate regulation, is effective, environmentally safe, and economically justified for
maintaining stable yields and high-quality tomato production in protected cultivation systems.

Key words: tomatoes, protected cultivation, pathogen, prevalence, development, biological
control measures, technical efficacy.

Hockos O. C., Iopainosa B. B., Cmanxesuu C. B. Mounimopunz nowupenocmi ma
PO36UMKY OCHOBHUX X6OPOD MOMAMIG y 3aKPUMOMY [PYHMI

Tomam (Solanum lycopersicum L.) € K10u08010 KyIbmypoio 3aKpumozo IpyHmy, oe eupousy-
6AHHIL Y MENTUYHUX 20CNOOAPCIBAX 3A0E3NeUye GUCOKI 8pOJICAl ma nocmavants npooyKyii npo-
008621 poxy. OOHAK IHMEHCUBHT MENIUYHI NPAKMUKU — BUCOKA WITbHICIb NOCAOOK, CIAOIIbHULL
MiKpokaimam ma 6e3nepepene GUpOwyS8anis — CIeoploIony CNPUAMIUG] YMOBU 01 PO3GUMKY
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gimonamonamoeenis. Y pezynvmami 00ciodicenHs Hamu 6y8 npo8eodeHUll MOHIMOPUHS NOUIU-
peHocmi ma po3sUumKy 0CHOSHUX X60pob momamis y 3akpumomy tpyumi y TOB «Ilonmasa-Caoy
(llonmascwrutl pation, I[lonmascoka obnacmv) y 2024—2025 pokax. imonamonoiuni obcme-
JHCEHHA GUABUNU SPUOHT, DaKkmepianbHi ma MIKONIA3MO8I NAMO2eHU, WO YPANCYIOmMb MoMamu,
sokpema Cladosporium fulvum, Phytophthora infestans, Macrosporium solani, Pseudomonas
lycopersicum, Fusarium oxysporum ma Verticillium alboatrum. Hatieuwyi nokazHuxku nowupe-
nocmi (21,7 %) ma inmencuenocmi pozeumky (10,3 %) cnocmepicanuca npu knadocnopiosi, 3a
akum crioysana eepxisxoea enuav (14,9 % /5,7 %), modi sk pimogpmopos ma eepmuyunvosne
6 SAHeHHsl OYU MeHW NOWUPEHUMU 3A80AKU KOHMPONbOBAHUM Menaudnum ymosam. Ilopiensnvha
OYIHKA munie cybcmpamy nokazana Uil pieeHb YPariceHHs momMamie Ha MIHepaibHill eami
NOPIGHAHO 3 IPYHMOCYMIUULIO, WO CEIOUUMb NPO BNIUE BOT020CHIE 30HU KOPEHI8, KOHOeHcayii ma
WIILHOCMI NOCAOKU HA PO36UMOK namozenis. Oyinka epekmusHocni OI01021UHUX 3AC00i8 3aXu-
cmy noxaszana, wo 6iogyueiyuou @imocnopun-M ma I30Kyp 3HaUHO 3HUNCYIOMb NOWUPEHICMDb
ma IHMeHCUSHICMb PO3GUMKY KAA0OCNopiosy, imopmopo3y ma 6epxieko6oi eHui, i3 mexHiu-
Hoto eqpexmugnicmio 6i0 71,5 % 0o 79,4 %. 3acmocysanna 6iogyHneiyudie cnpusanio nokpauento
hi3i0n020-0i0XIMIUHUX NPOYECI8 V POCIUHAX, NIOBUUWEHHIO 3ACBOEHHA €NleMEHMI8 HCUBTIEHHS,
cmumynayii pomocunmesy ma popmysannio 3a6 ’azeil, wjo npu3eeno 00 30iIbULEHHSL 8POACALNO-
cmi Ha 12,4—18,6 % nopisnarno 3 konmponem. Pezynomamu ceiouams, wjo iHmesposana cucmema
3axucmy, AKa no€OHye 0ion02iuni 3acoou, aepomexHiuni NPaKmuKu ma pe2yno8ants MiKpOKi-
mamy, € epekmusHo, eKonociuHO Oe3NeuHOr Mma eKOHOMIYHO ODIPYHMOBAHOW O/ 3a0e3ne-
UeHHsL CMADIILHUX 8POXHCAIS | BUCOKOAKICHOL NPOJYKYIT momamie y 3aKkpumomy IpyHmi.

Knrouogi cnosa: momamu, 3aKkpumuii (pyHm, namo2eH, NOwUpeHicms, po3gUmox, 6iono2iumi
3ax00u 3axucmy, mexHiyna eghexmueHicme.

Statement of the problem. Tomato (Solanum lycopersicum L.) is a key vegetable
crop in protected cultivation systems, where closed ground production ensures high
yields and year-round supply. However, intensive greenhouse practices — such as
high plant density, stable microclimates, and limited crop rotation n— create favorable
conditions for the rapid spread of plant diseases.

Fungal, oomycete, bacterial, and viral pathogens significantly reduce yield and
fruit quality in closed ground conditions. Diseases including late blight, powdery
mildew, gray mold, fusarium wilt, and bacterial spot are especially harmful due to high
humidity and continuous cultivation cycles. Climate change, greenhouse intensification,
and monoculture have further altered disease complexes and increased pathogen
aggressiveness, while resistance to pesticides limits chemical control effectiveness.

At the same time, insufficient data on the prevalence and development of major
tomato diseases under specific greenhouse conditions hinders the implementation
of effective integrated management strategies. Therefore, systematic phytosanitary
monitoring is necessary to identify dominant pathogens, track disease dynamics,
and support the development of sustainable and efficient disease control measures in
greenhouse tomato production.

Analysis of recent researches and publications. In recent years, significant
attention has been given to the study of phytopathological conditions of tomato
(Solanum lycopersicum L.) under protected cultivation systems, both in Ukraine and
internationally. Ukrainian researchers have focused on the prevalence, development,
and harmfulness of major tomato pathogens in greenhouses, as well as on integrated
approaches to their control.

Serhienko and Blancard [1, p. 363-368; 2, p. p. 322-324] emphasized the dominant
role of fungal and oomycete pathogens, such as Phytophthora infestans, Botrytis cinerea,
and powdery mildew, in shaping the phytosanitary status of greenhouse tomatoes in
Ukraine. Their studies highlight the necessity of integrated disease management systems
combining chemical, biological, and agronomic methods to reduce pathogen spread and
mitigate yield losses. Shattock [3, p. 944-950] and Ivanov et al. [4, p. 803—812] analyzed
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the epidemiology of major tomato diseases, noting that high plant density, continuous
cultivation, and microclimatic stability significantly favor pathogen development and
accumulation in closed systems.

Boiko [5, p. 65-72] studied the influence of greenhouse microclimate on fungal
disease dynamics, demonstrating that temperature and relative humidity are critical
factors affecting pathogen aggressiveness. Tkalenko and Kumar [6, 7, p. 112-119]
stressed the importance of timely disease diagnosis and the use of protective measures,
including fungicides, resistant cultivars, and agronomic practices, to maintain stable
productivity.

International studies support these findings. Smith and Jones [8, p. 721-732] and Egel
et al. [9, p. 90-97] demonstrated that controlled greenhouse microclimatic conditions,
while beneficial for plant growth, can enhance pathogen development, necessitating
precise monitoring and adaptive management. Petrova [10, p. 45-53] highlighted that
changes in cultivation practices and climate variability are altering the structure and
aggressiveness of tomato disease complexes under protected conditions. The FAO
[11, p. 399-427] and Agrios [12, p. 398-401] provide comprehensive guidance on
integrated pest and disease management, which remains highly relevant for greenhouse
vegetable production worldwide.

Overall, both domestic and international studies underline the need for continuous
monitoring of tomato diseases in closed-ground systems, the adaptation of integrated
management strategies to local conditions, and the combination of chemical, biological,
and cultural methods. Despite substantial progress, gaps remain in obtaining up-to-date,
region-specific data on pathogen prevalence, disease dynamics, and economic impact,
particularly under the evolving climatic and technological conditions of Ukrainian
greenhouse production.

Objective. The aim of this study is to investigate the prevalence, development,
and harmfulness of major tomato diseases in closed-ground cultivation systems. The
research focuses on identifying the key fungal, oomycete, bacterial, and viral pathogens
affecting greenhouse tomatoes, assessing the influence of microclimatic conditions and
cultivation practices on disease dynamics, and quantifying their impact on plant growth,
fruit quality, and yield. Additionally, the study evaluates the effectiveness of chemical,
biological, and integrated disease management strategies and provides scientifically
grounded recommendations for sustainable and region-specific approaches to disease
control, ensuring stable productivity and profitability of protected tomato production.

Materials and methods. The study was conducted in experimental greenhouse
facilities located in different regions of Ukraine during the 2024-2025 growing
seasons in “Poltava Sad” LLC. Commonly cultivated tomato varieties (Solanum
lycopersicum L.) were used for all experiments. Field surveys were carried out
periodically to assess the prevalence and intensity of major tomato diseases, including
late blight (Phytophthora infestans), Cladosporium leaf spot (Fulva fulva), blossom-end
rot (bacterias Pseudomonas lycopersicum), using standard phytopathological methods
[13, p. 124-126; 14, p. 134-136; 15, p. p. 215-218].

Infected plant samples, including leaves, stems, and fruits, were collected and
examined in the laboratory for pathogen identification based on morphological,
cultural, and microscopic characteristics [16, p. 210-212; 17, p. 132-136]. Controlled
experiments evaluated the effectiveness of selected fungicides, biological agents, and
cultural practices such as plant spacing, irrigation regimes, and cultivar resistance for
disease suppression. Treatments were arranged in a randomized complete block design
with three replications, and standard agronomic practices were applied.
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Disease severity was assessed at key growth stages using established disease rating
scales, and yield parameters — including fruit number per plant, average fruit weight,
total yield, and quality indices — were recorded. Statistical analyses were performed
using correlation and regression methods to determine the relationships between disease
severity and yield losses, and to assess the economic impact of pathogen infection on
greenhouse tomato production [18, p. 120-122; 19, p. 26-30; 20, p. 433-437].

Summary of the main research material. In 2024-2025, studies on the species
composition, prevalence, and development of tomato diseases in protected cultivation
were conducted at LLC “Poltava-Sad,” Poltava District, Poltava Region, Ukraine. The
species composition of tomato pathogens, their distribution, and development dynamics
were identified and clarified. The diseases recorded in the experimental plots are
presented in Table 1.

According to the data in Table 1, a wide spectrum of pathogens affecting tomato
crops was identified in the greenhouse complex of LLC “Poltava-Sad” in 2024-2025,
with fungal and bacterial diseases predominating.

Cladosporiosis (Cladosporium fulvum) showed the highest prevalence (P —21.7 %),
indicating its widespread occurrence under greenhouse conditions. The high intensity
of disease development (D = 10.3 %) reflects a significant impact on the photosynthetic
leaf area, leading to reduced plant productivity.

Table 1
Species composition of major tomato diseases in protected cultivation
at LLC “Poltava-Sad,” 2024-2025

Disease Causal agent P, % | D, %
Late blight Phytophthora infestans 7,8 | 4,0
Cladosporium leaf spot Cladosporium fulvum 21,7 | 10,3
Macrosporiosis Macrosporium solani 12,7 4,2
Damping-off Pythium debaryanum i Rhizoctonia solani, bacteria Erwinia | 9,8 | 2,8
Blossom-end rot bacteria Pseudomonas lycopersicum 14,9 | 5,7
Stem Mycoplasma organism 104 | 3.2
Verticillium wilt Fusarium oxysporum, Verticillium alboatrum 56 | 1,5

The second most economically significant disease was blossom-end rot
(Pseudomonas lycopersicum), with a prevalence of 14.9 % and disease development of
5.7 %, highlighting the important role of bacterial infections in reducing fruit quality,
particularly under conditions of high humidity and temperature fluctuations.

Macrosporiosis (Macrosporium solani) — P = 12.7 %, D = 4.2 % — and stem
mycoplasma infection — P = 10.4 %, D = 3.2 % — were also notable components of the
phytopathological complex, indicating the significant negative effects of both fungal
and mycoplasmal infections on plant health.

Damping-off, caused by fungi (Pythium debaryanum, Rhizoctonia solani) and
bacteria (Erwinia spp.), and exhibited a prevalence of 9.8 % and disease development
of 2.8 %, which is typical for early growth stages in dense plantings or under suboptimal
microclimatic conditions.

Lower shares in the structure of phytopathogens were recorded for late blight
(Phytophthora infestans) — 7.8 %/4.0 % and verticillium wilt (Fusarium oxysporum,
Verticillium alboatrum) — 5.6 %/1.5 %. This is primarily explained by the controlled
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greenhouse environment, which suppresses the development of pathogens typical for
open-field cultivation.

In conclusion, the overall phytosanitary situation in the greenhouses of LLC “Poltava-
Sad” is characterized by the predominance of foliar fungal diseases (cladosporiosis,
macrosporiosis) and bacterial fruit infections (blossom-end rot). To stabilize the
phytosanitary condition of tomato crops, it is advisable to strengthen preventive measures
aimed at regulating the microclimate, performing sanitary treatments of greenhouses,
and applying biological control agents targeted against the main pathogens.

A comparative assessment was carried out to evaluate tomato infection by major
diseases depending on the type of substrate used — soil mixture and mineral wool. The
study aimed to determine how substrate type influences the prevalence and development
of key pathogens in protected cultivation.

The data presented in Table 2 show a comparative assessment of tomato infection by
major diseases depending on the type of substrate — soil mixture and mineral wool. The
study allows evaluating the impact of cultivation conditions on the phytosanitary status
of greenhouse crops and indicates a high infectious pressure, which, in our opinion, is
likely to persist in the following years.

The highest disease prevalence and development were observed in the mineral wool
variant, which may be associated with increased root-zone moisture, rapid condensation
accumulation on leaves, and higher planting density.

Cladosporiosis (Cladosporium fulvum) was the dominant disease in both variants. Its
prevalence in the soil mixture was 25.4 %, with a disease development of 15.2 %, while
in the mineral wool variant it reached 29.4 % and 17.3 %, respectively. This indicates
that the fungal pathogen actively develops under conditions of elevated air humidity and
limited air circulation, typical of protected cultivation systems.

Late blight (Phytophthora infestans) had relatively low prevalence — 7.8 % in soil
mixture and 9.3 % in mineral wool, with disease development of 4.0 % and 3.9 %,
respectively. The minor differences suggest that this pathogen spreads less actively
under a stable greenhouse microclimate, especially when humidity and ventilation are
controlled.

Table 2
Prevalence and development of major tomato diseases in closed cultivation
at LLC “Poltava-Sad,” 2025

Disease Soil mixture Mineral wool
Prevalence, % | Development, % | Prevalence, % | Development, %
Cladosporiosis 25,4 15,2 29,4 17,3
Late blight 7,8 4,0 9,3 3,9
Blossom-end rot 15,6 3,3 16,9 42

Blossom-end rot (Pseudomonas lycopersicum) showed a moderate prevalence —
15.6 % in soil mixture and 16.9 % in mineral wool, with disease development of 3.3 %
and 4.2 %, respectively. This indicates that bacterial rot is more pronounced in fruits
grown on inert substrates, where nutrient imbalances, particularly calcium deficiency,
can occur.

Overall, the results indicate that tomato cultivation on mineral wool is associated
with a higher infectious load compared to traditional soil mixtures. This underscores the
need to strengthen phytosanitary control, regularly monitor substrate moisture, conduct
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preventive treatments with biofungicides, and implement drip irrigation systems with
microclimate control to prevent pathogen development.

One of the key directions in modern protected vegetable cultivation is the
implementation of environmentally safe and energy-efficient technologies, which include
the use of biological plant protection products. These preparations not only provide
effective control of major tomato diseases but also help maintain the natural biocenotic
balance, reduce chemical load on the environment, and improve the phytosanitary status
of greenhouses.

The results of biofungicide efficacy studies are presented in Figure 1. Analysis
of the data shows that treatment with biofungicidal products significantly reduced
the prevalence and intensity of late blight (Phytophthora infestans) and leaf mold
(Cladosporium fulvum) in tomato plants.
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Fig. 1. Technical efficacy of biofungicides in the protection of tomatoes against major
diseases, 2025

The highest technical efficacy was observed with the use of Fitosporin-M (0.5 kg/ha)
and Isokur (2.5 I/ha). For leaf mold, the efficacy reached 79.4 % and 72.1 %, respectively,
while for late blight it was 78.6 % and 71.5 %. This demonstrates the pronounced
fungicidal activity of biological preparations, which is based on the antagonistic activity
of beneficial microorganisms from the genera Bacillus and Trichoderma, suppressing
pathogen development, activating plant immune responses, and stimulating growth.

The use of biofungicides reduces the number of chemical treatments required during
the growing season, which is particularly important for greenhouse production, where
intensive use of chemical agents may lead to the accumulation of toxic residues in the
harvested produce.

Thus, the results of the study confirm that the biological preparations Fitosporin-M
and Isokur exhibit high technical efficacy and can be recommended as part of an
integrated tomato protection system in protected cultivation, aimed at producing
environmentally safe and high-quality products.

The findings indicate that the application of biofungicides in tomato protection
systems under closed-ground conditions is an effective agronomic measure, significantly
reducing plant infection by major diseases compared to untreated control plots. Biological
preparations contribute to the suppression of diseases such as late blight, leaf mold, and
blossom-end rot by the antagonistic action of beneficial microorganisms, which inhibit
pathogenic microflora, stimulate plant growth, and enhance plant immunity.
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Improvement of the phytosanitary condition of crops positively affected tomato
yield, as shown in Figure 2. The figure demonstrates that the use of biofungicides,
particularly Fitosporin-M and Isokur, resulted in a yield increase of 12.4-18.6 %
compared to the control.

Yield increase, t/ha

Fitosporin-M  MikoHelp Isokur Fitocid
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02
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Fig. 2. Yield increase from the use of biofungicides in the protection of tomatoes against
major diseases, 2025

This indicates that biological plant protection agents not only effectively suppress
disease development but also contribute to the optimization of physiological and
biochemical processes in plants, enhance nutrient uptake, stimulate photosynthesis,
and promote fruit set. As a result, their application leads to increased productivity and
improved fruit quality while reducing the pesticide load on the greenhouse ecosystem.

Thus, the use of biofungicides in greenhouse tomato production is scientifically
justified and economically feasible as an integral component of integrated plant
protection, ensuring stable yields and environmentally safe produce.

Conclusions. The conducted research demonstrates that tomato cultivation in
protected systems is highly susceptible to a diverse range of fungal, bacterial, and
mycoplasmal pathogens, with Cladosporium fulvum, Pseudomonas Ilycopersicum,
Macrosporium solani, and Phytophthora infestans being the most prevalent and harmful.
The study revealed that substrate type significantly influences disease prevalence and
development, with mineral wool favoring higher infection levels due to increased root-
zone moisture, condensation on leaves, and denser planting.

Application of biological control agents, specifically Fitosporin-M and Isokur,
effectively suppressed major tomato diseases, reducing pathogen prevalence and
intensity by up to 79.4 %, while also enhancing plant physiological and biochemical
processes, nutrient uptake, and photosynthetic activity. This translated into a yield
increase of 12.4-18.6 % compared to untreated controls, confirming the practical
benefits of biofungicides in greenhouse tomato production.

Overall, the results indicate that integrated disease management — combining
biological agents, cultural practices, and microclimate regulation — is a scientifically
justified, economically feasible, and environmentally safe approach. Its implementation
ensures the stabilization of phytosanitary conditions, improvement of fruit quality, and
maintenance of high and sustainable yields in closed-ground tomato cultivation systems.




Taspiiicekuii HaykoBuii Bicauk. Cepisi: Cinbebkorocmnomapebki Hayku. Bum. 147. Yactuna 2

92I

REFERENCES:

1. Ceprieako B. I IlIkigmuBicTh OCHOBHUX XBOpPOO TOMATiB. Kapanmux pociud i
saxucm pocaun. 2006, Bun. 52. C. 363-368.

2. Blancard D. Tomato diseases: Identification, biology and control. London : Manson
Publishing, 2012. 669 p.

3. Shattock, R. Phytophthora infestans: populations, pathogenicity and phenylamides.
Pest Management Science, 2002, 58 (9), 944-950. doi: 10.1002/ps.527

4. Ivanov, O. V., Petrenko, V. A., Moroz, S. V. Phytopathological status of greenhouse
tomato crops in Eastern Europe. Journal of Plant Diseases and Protection, 2020, 127(6),
803-812. https://doi.org/10.1007/s41348-020-00345-7

5. boiiko M. 1., Menpauk O. I1. BB MikpoKTiMaTHYHIX YMOB TEIUTUIIb Ha PO3BUTOK
rpuOHUX XBOPOO TOMATiB. Aepoexonociunuil scypuan. 2022. Ne 3. C. 65-72.

6. Kumar Singh Vipin, Kishore Singh Amit, Kumar Ajay (2017). Disease management
of tomato through PGPB: current trends and future perspective. Biotech Aug; 7(4): 255.
https://link.springer.com/article/10.1007/s13205-017-0896-1

7. Txamenxo I. M., bop3ux O. I. XBopoOu ToMaTiB y 3aXHIIEHOMY IPYHTI Ta Cy4acHi
MAXOIU 110 X KOHTPOIt0. Osouignuymseo i 6awmannuymeo. 2021, Bum. 69. C. 112—-119.

8. Smith, R.J., Jones, M. A. (2019). Disease dynamics of tomato in protected cultivation
systems. Plant Pathology, 68(4), 721-732. https://doi.org/10.1111/ppa.12987

9. Egel D.S., Hoagland L., Davis J, Marchino C., Bloomquist M. Efficacy of organic
disease control products on common foliar diseases of tomato in field and greenhouse
trials. Crop Protection. Volume 122, August 2019, P. 90-97. https://doi.org/10.1016/
j.cropro.2019.04.022

10. Petrova, N. I. Changes in the structure of tomato disease complexes under protected
cultivation. Agricultural Science and Practice, 2022, 9(2), 45-53.

11. FAO. Good Agricultural Practices for greenhouse vegetable crops. Rome: Food and
Agriculture Organization of the United Nations. 2021, P. 399-427.

12. Agrios, G. N. Plant Pathology. 5th Edition, Elsevier Academic Press, Amsterdam,
2005, Vol. 26-27, P. 398-401.

13. TopsiinoBa B. B., Crankesuu C. B., barosa O. M., XKykosa JI. B. 3aransna ¢itomna-
ToJoris: HaBd. mocioauk. XKXuromup: I1IT «PyTtax, 2023. 378 c.

14. Crankesuu C. B., [Tonoxenenp B. M., Hemepunpka JI. B., Kypasceka 1. A. Mowi-
TOPUHT XBOPOO CUIbCHKOTOCIIONAPCHKHUX KYJIBTYp: HaBy. mocid. XKutomup: BunaBHHITBO
«Pytay, 2022. 303 c.

15. HockoB O. C., I'opsiinoBa B. B. MOHITOpUHT OCHOBHHX XBOPOO TOMaTiB B yMOBax
3aKpPHUTOTO IPYHTY. 3axucm i kapanmun pocaun y XXI cmonimmi.: npobnemu i nepcnexmugi.
1V Misxcnapoonoi nayk.-npaxm. KOHG., npuceaueHoi 1o8iteiunum oamam 6i0 OHA HaApoo-
dlcenHs Qyrnoamopie 3axucmy i kapanmuHy pociun npogecopie B. I Asepina, T. /[. Cmpa-
xoea, U. T. Iloxosia ma €. M. Bineyvkoeo (M. Xapkis, IBTY, 23—24 sxoBtHs 2025 p.). Xap-
kiB: Bunasuunrso «lIpaso». C. 215-218.

16. IlikoBcbkuit M. U. Kupuk M. M. ®itocaniTapHuii MOHITOPHHT XBOPOO CLIBCHKO-
TOCIIOAAPCHKUX KYNBTYp: MeTox. moci6. Kuis, 2010. 224 c.

17. Tpubens C. O., Ciraprosa [I. /1., Cexyr M. II. Ta in. MeToankn BUNpoOyBaHHS i
3acrocyBanHs nectuiuais. Kuis : Cit, 2001. 448 c.

18. Typenko B. II., Crankesnu C. B., 3a6poxina 1. B., [opsinosa B. B. Xykosa JI. B.
Kab6anens B. B. OmneitnikoB €. C. Komensesa f. B. KoMmriekcHi CHCTEMH 3aXUCTy Cillb-
CBKOTOCIO/IAPCHKUX KYJIBTYpP BiJl XBOPOO : HaB4. MOCIOHMK. BUI. 3-T€, mepepo0. i J0ToB.
Xapkis : biorexkaura, 2025. 406 c.

19. CrankeBnu C. B., baman I. O. Texniuni 3aco0u 3aCTOCYBaHHS NMECTUIU/IIB: HABY.
noci6. XKurtomup : I1I1 Pyra, 2023. 188 c.

20. Typenxo B. I1., bimmk M. O., Crankesuu C. B., 3abponina I. B. Cy4achi mectunmmu i
TEXHI4YHI 3ac00H iX 3acToCyBaHH:: HaBY. 10ci0. JKuromup : Bumasauiro «Pytay, 2023. 564 c.

Jlara mepmroro HaJIXOHKEHHS CTATTi 10 BHIaHHs: 26.01.2026
Jlata mpuitHATTS cTaTTi A0 APYKY micus peneH3ysanus: 20.02.2026
Jara nyoumikarii (onpuitonHenHs) crarti: 13.04.2026

ISSN 2226-0099 (Print), ISSN 2664-6102 (Online)



