MIKHAPOOHI MYIBTHAKCUMIIIIHAPHI
HAYKOBI IHTEPHET-KOHSEPEHUIT

www.economy-confer.com.ua

3BIPHWK HAayKoBMX
nyonikauiv MiHapoaHo!

MY NBETUOANCLUUNAITHAPHOT HAaYKOBOT
IHTepPHEeT-KOHIepeHUT

24-25 ciuns 2024 p.
ISSN 2786-6823 (print)

[

e

5
%, &

A

| AKRDEMIA HAUK STOSOWANYCH

v LSEKOLA ZARZALZANI TADMIRISTRACH
WOPGLY

TepHonink. YkpaiHa — Onone. Monbuwa
2024




YK 001 (063)

CeiT HaykoBux pociimkens. Bunyex 26: marepianu Mixuaponsoi MYJIbTHINCUMILTIHAPHOT
HAYKOBOI iHTepHET-KOH(epenuil (M. Tepromnis, Ykpaina, m. Onone, ITonbia, 24-25 ciuns 2024 p.)
/3a pen. : O. [Tatpsk Ta in. I'O “Haykosa cimbroTa”, WSZIA w Opolu. Teproriss: ®O- IT Ulnak
B.b. 2024. 343 ¢,

30ipHMK  HaykoBMX  my6uikaiii YKIaZCHO 332  MarepialaMH  JONOBiAEH  HAyKOBOi
MYJILTHIMCUMIUIIHAPHOT IHTEepHEeT-KOHpeperui «CaiT HAayKOBUX NOCHKEHb. Bumyck 26», siki
ONPHIIIONHCHI Ha IHTEPHET-CTOPIHII WWW.economy-confer.com.ua

Oprkomirer

I'O Haykosa cninbnoTa

Hampax Onexcandpa Tapaciena, KaHIAIAT EKOHOMIYHIX Hayk, 3YHY;

[lesuenxo Anacmacis IOpiisna, kKauauuaT eKOHOMITIHX Hayk, TOB «lllkomna aist maiiGytasoroy;
Apemko Orcana Muxatiniena, kauinar IOPUANYHNX HayK, noueHT, 3YHY;

Cmarnvko Ipuna Apocnasisna, xanamnmar 10pHAHIHHX HayK, aJBOKar;

Hasapuyx Oxcana Muxatiniena, noxrop (inocodit (Ph.D.), ABH3 «KwuiBchbkul HamioHanbHuii
CKOHOMIMHHH yHIBepcuTeT iMeni Bamnma I'eTbmanan;

Iomomiox Oxkcana €gzenigna, TOKTOp iCTOPHIHHX Hayx, npodecop, 3YHY;

binosyc Jlecsa Isaniena, noxrop icropuanux HayK, KaHIMIAT (LIoIOriuHiX HayK, npodecop, 3YHY:
Pebyxa Jlinia 3inogiisia, nOXTOp 1egarorivamix HayK, KaHIHIAT MCHXOJIOTIYHMX Hayk, npodecop,
3ax1MHOYKPAIHCHKHUH HALlIOHATLHUI YHIBEPCHTET;

Hedowumeo Ipuna Pomaniena, xanmugar ICTOPUYHKX HayK, HoueHT, 3YHY;

Cmedpanuwun Onena Bacuniena, kauguaaT ICTOPHYHHX HAYK, HoueHT, SYHYV;

Yxau Bacune 3inositiosuy, xauanmnart ICTOpPHYHUX HAYK, foueHT, 3YHY:

Hbnoncoxka Hamanis Mupocnasiena, Kaumuar dinonorivaux Hayx, crapmuit Bukinazaq, 3YHY:
Casuyx Hadist Anmouiena, KaHIHIAT NCHXOIOMIHNX Hayx, poueut, JIHTY,

Pydaxesuy Orxcana Mupocrasisna, kauuiar (inocodebkux nayk, 3YHVY;

Pycenxo Ceamocias Hpocnasoguu, acriipant, THITY imeni Bonoanmupa Nnatroxa.

AJtpeca oprkoMmirery:
46005, Yxpaiua, m. Tepuorins, a/c 797
Tei. 380977547363 e-mail: economy-confer@ukr.net

Oprromiter koH(pepeHuil He 3aBKAM MOALIAE HYMKy y4acHHKIB. B 36ipHHKY MakcuManabHO
TOYHO 3Oepexena opdorpadis i myskTyamis, sxi Oyin 3anporoHOBanl yuacHukamu. [lopmy
BLUMOBIAANBHICTE 38 JOCTOBIPHICTL HECYTh YUACHHKH, IX HaYKOB1 KEPIBHUKH T4 PELEH3EHTH.

Bei npasa saxumeni. Ilpn Gyap-skomy BUKOpHCTAHH MaTepiagiB KOH(epeHIii mocuIanus Ha
JDKEPENO € 060B’A3KOBUM. Y ¢l poGoTH JiIeH3YI0ThCs Binosinno 1o Creative Commons Attribution
4.0 International License

ISSN 2786-6823 (print)
© I'O “Hayxosa criinsnora” 2024

© Apropu crareil 2024




Opaenxo Hamanin Anamoniiena, Ckuoan Inna Bonooumupisna,

Benuuenko Muxona Anamonitiosuy, lykawosa Inna Bonooumupiena
INOPIBHAJIbHA XAPAKTEPUCTHUKA HIJII'OTOBKU
CIHOPTCMEHIB B II'POBUX BUJIAX CIIOPTY

B YKPAIHI TA BAKOPHOHOM.......cccvvnieireernnneenaeeieeerneernnenens 222

MenauuHi HayKu

Igor Haydash, Olena Patalakha

INDICATORS OF PHAGOCYTOSIS OF NEUTROPHILS

AND MONOCYTES IN PATIENTS WITH

CHRONIC PERIODONTITIS. .ciiiiiiiiiiiiiiiiiiiiiiiiienieiiinsienncennnnns 225

Iryna Tyshchenko, Oksana Bondareva, Olha Polyakova, Elvira Volkova
HYPOTHYROIDISM AND DISORDERS OF
THE RESPIRATORY SYSTEM....cciiiiiiiiiiiiiiiiiiiiiiiiineiniacninne 228

Andrii Borysenko, Anna Antonenko, Inna Tkachenko, Sergii Omelchuk
- MODELING PESTICIDE APPLICATION RISKS USING
AGRICULTURAL DRONES: A COMPUTATIONAL APPROACH....233

Anuega Ipuna Anamoniiena, Moxpienxko Enina Mukonaiena,

Jaszop Hamanis Bonooumupiena

MMOEJHAHHSI CIIOCOBY KUTTS TA JINCTAHLINHOI

DQOPMU HABUAHHIS. ...ttt iriiiireeertesinnneseerennannes 236

bamiz Ipuna Bikmopiena, Kyznuax Hamanis bozoaniena

IMNOWMUPEHICTD TA B3AEMO3B’A30K 3YBO-IIEJIEITHUX
AHOMAUJIIN 13 3AXBOPIOBAHHSIMU ITAPOJJOHTA

Y OCIBb MOJIOJOTO BIKY ..uiiiiiiiiiiiiiiiiiiiiiiiiiieeiieniiinetseensronsenns 240

bopucenko Hamanis Onexcandpisna, /Incam Oxcana leaniena,

Anicimoe €ezen Mukonauoeuu, IHapitn Banenmun /Imumpoeguu
BAKJIUBICTDb CTBOPEHHSI MAPILIPYTY ITALHIEHTA,

1O BIJHOCHUTLHLCSA 10 I'PYIIU PUSUKY IT1O

BUHHUKHEHHIO IYKPOBOI'O JIABETY ..cccviiviiiiiiiiiiiiiieinnnennn. 245




MODELING PESTICIDE APPLICATION RISKS USING AGRICULTURAL DRONES:
A COMPUTATIONAL APPROACH

Andrii Borysenko

PhD MD, Hygiene and Ecology Institute of
Bogomolets National Medical University
ORCID: 0000-0002-0211-607X

Anna Antonenko

D.med.sc., Hygiene and Ecology Institute of
Bogomolets National Medical University
ORCID: 0000-0001-9665-0646

Inna Tkachenko

PhD MD, Hygiene and Ecology Institute of
Bogomolets National Medical University
ORCID: 0000-0002-2148-0934

Sergii Omelchuk

D.med.sc., Hygiene and Ecology Institute of
Bogomolets National Medical University
ORCID: 0000-0003-3678-4241

Internet address of the article on the web-site:
https://www.economy-confer.com.ua/full-article/5224/

Introduction. Agricultural drone technology, also known as UAVs or
agrocopters, presents a transformative approach to crop treatment, distinct from
conventional aerial and ground-based methods. This article examines the benefits of
UAV crop treatment, focusing on the localized or point-specific treatment capabilities
that distinguish agrocopters from traditional methods [1, c. 213].

Unlike ground-based sprayers that may struggle with hard-to-reach areas due
to land configuration or chaotic land division, agrocopters offer precise, point-specific
treatment. This enables efficient treatment of specific sections of a field, addressing
issues such as underdeveloped areas or excessive weed growth [0, c. 6].

Precision agriculture aims to achieve the optimal distribution of pesticide
solutions onto target areas for effective pest and disease control. UAVs contribute
to this goal by minimizing chemical drift and reducing non-target exposure, ensuring
more efficient resource utilization. Traditional crop treatment methods often result
in significant chemical losses, estimated at 50-60%. Agrocopters, with their point-
specific treatment capabilities, minimize these losses, leading to substantial economic
savings for farmers [1, ¢. 213, 0, ¢c. 19].

In order to assess risks for workers and the environment, the process of applying
pesticides using an agricultural drone was simulated.
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Materials and Methods. Mathematical models and computer simulations,
grounded in fluid dynamics, serve as essential supplements to field trials, offering
insights into the physical processes during droplet dispersion. Initial modeling of
spray droplet movement employed atmospheric dispersion models, with the Gaussian
plume model being the most prevalent. This model, effective for predicting pesticide
concentrations at varying distances (0.5-10 km), simulates the transport of pollutants
over medium to long distances, considering meteorological factors such as atmospheric
stability [0, c. 284].

To enhance efficiency and reduce risks for workers and the environment,
predicting the direction and radius of pesticide spread during drone applications is
crucial. The first stage of our predictive model development involved analyzing the
airflow around the agrocopter during operations, utilizing SolidWorks software for
computer-aided design and simulation [0, c. 107].

Results. In our research, the development of a detailed 3D model for the
agrocopter played a pivotal role in advancing our understanding of pesticide dispersion
during aerial applications. This intricate model encapsulated the complete anatomy
of the agrocopter, including its geometric structure, internal components, reservoir -
configurations for pesticides, and the spraying equipment employed. The significance
of this 3D model lies in its multifaceted utility, enabling comprehensive simulations
and analyses of various factors influencing pesticide distribution.

Results. The simulation capabilities of our model extend beyond mere
visualization; they allow us to delve into the dynamics of agrocopter movement during
operations. By incorporating real-world variables and conditions, we gain insights
into how the agrocopter interacts with the environment during pesticide application.
This encompasses factors such as wind speed, direction, flight height above crops,
and the quantity of the working solution used in each treatment.

Furthermore, the model empowers us to identify and analyze optimal parameters
that significantly impact spraying efficiency. Parameters such as the agrocopter's
height above the crops, its speed, the tilt angle of the nozzles, and other operational
variables can be systematically varied and studied. This detailed analysis aids in
determining the most effective and efficient application strategies, contributing to
the overall precision and success of pesticide treatments.

Our model also serves as a powerful tool for generating visual representations
of pesticide dispersion. These visualizations offer a tangible way to comprehend
the intricate patterns and dynamics of chemical distribution during aerial applications.
This not only aids researchers in interpreting the simulation results but also facilitates
effective communication of findings to stakeholders and industry professionals.

However, it's essential to acknowledge that our ongoing research, while
providing valuable insights, represents just a step towards the development of
comprehensive computer modeling for predicting pesticide drift. The complexity
of environmental factors, the variability in real-world conditions, and the need for
a more nuanced understanding of interactions between the agrocopter and the
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surrounding environment underscore the necessity for more specialized software.
Continued efforts in research and development will be crucial for refining these models
and advancing their capabilities for accurate and predictive analyses of pesticide
dispersion in agricultural drone applications.

In conclusion, our research on the dispersion of pesticides through aerial
applications using agrocopters represents a significant stride towards advancing
precision agriculture practices. The creation of a detailed 3D model for the agrocopter
has proven instrumental in enhancing our understanding of pesticide distribution
dynamics. The model's versatility allows for realistic simulations that consider various
environmental factors, operational parameters, and their collective impact on spraying
efficiency.

The insights gained from our simulations extend to the optimization of key
parameters, including flight height, speed, and nozzle tilt angle. This optimization
process contributes to the development of more effective and efficient pesticide
application strategies. Visual representations generated by the model offer a tangible
means of interpreting complex dispersion patterns, aiding researchers and industry
professionals alike in comprehending the intricacies of chemical distribution during
aerial operations.

While our research provides valuable insights, it is important to acknowledge
that it represents an initial step in the broader endeavor of developing comprehensive
computer models for predicting pesticide drift. The ongoing complexity of real-world
conditions necessitates further refinement and specialization of software tools. [Future
research endeavors will focus on addressing these complexities to ensure the accuracy
and predictive capabilities of our models in diverse agricultural settings.

As agriculture continues to embrace technological innovations, the integration
of precise aerial applications facilitated by agrocopters holds immense promise for
sustainable and efficient crop management. The findings from our research contribute
to the ongoing dialogue surrounding the responsible and effective use of unmanned
aerial systems in agriculture, paving the way for advancements in precision agriculture
and environmental stewardship.
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Imcpuu azlpcca ny6nix<aui'1’ Ha cai‘ni

[nopmaiiiHO-TeNeKOMYHIKALIHI TEXHOJIOTIT BIAKPHIN LIMPOK] NEPCIIEKTHBH
Y4aCHUKAM OCBITHBOTO I1poriecy. BaskiIBIM eJIEMEHTOM Cy4acHOI OCBITH € riiobasbua
criBnpans, OOCTYIHICTh JO CBITOBMX iH(MOPMALiHHHX PECcypciB Ta MOXUJIMBICTD
ownain-napuaHusa. CbOroaHi AOCHTBL JIErKO Bi3yasizyBaTH HEOOXiAHY iH(OpMaLIIo
1110 3HAYHO MOJIErIIy€E MPOLEC 0BONOAIHHS HeoOXimHUMU 3HAHHAMH [1]. MOXKIMBICTE
BUKOPUCTAHHS KATaJOTIB eJICKTPOHHMX Oi0MioTeK, PpISHOMAHITHUX HaBYaILHO-
METOJMYIHUX pO3pOoOOK, IPE3eHTAIH, CMapT JOLATKIB, OHIAHH-KypCIB Ta IHIIMX
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