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INFLUENCE OF LOCATION OF FORESTS ON AGROCHEMICAL
INDICATORS OF SOIL FERTILITY IN AN AGROECOSYSTEM

Vradii Oksana Ihorivna,

candidate of agricultural sciences, associate professor
Vinnytsia National Agrarian University

Saliamon Artem Valeriyovych,

graduate student

Vinnytsia National Agrarian University

Introductions. Today, issues of environmental pollution, ecological and
climate change, deforestation, lake runoff and destruction of biota rank first in
environmental security issues worldwide.

Agricultural activity led to the formation of a new type of ecosystems —
agroecosystems, which replaced the previous natural groups. Agroecosystems are the
most sensitive to anthropogenic changes, causing rapid changes in the population and
species composition of agrolandscapes. Agroecosystems are the only ecoregional
sector in which humans can control and modify genetic shifts [1].

Soil fertility is the ability of soils to function in natural and anthropogenic
ecosystems, supporting crop productivity, water and air quality, human well-being,
and biodiversity habitats. The anthropogenic impact on soil fertility is largely due to
the need to meet the growing demand of the population for food, fiber and fuel. In
recent decades, significant efforts have been made to increase agricultural
productivity by increasing the use of fertilizers and pesticides, irrigation, land and

crop management, and large-scale land transformation [3].



In recent years, there has been growing recognition and concern that
agricultural intensification is placing significant strain on the soil's ability to support
other functions, leading to large-scale ecosystem degradation and long-term
productivity losses. For example, the conversion of natural ecosystems to agricultural
land has led to enormous ecological losses, including desertification, increased
greenhouse gas emissions, reduced soil organic matter, loss of biodiversity, and
altered biogeochemical and hydrological cycles. Thus, modern agriculture faces
serious challenges not only to ensure global food security by increasing yields, but
also to reduce environmental costs, especially in the context of environmental change
and growing competition for land, water, and energy resources. Forests are one of the
natural resources that can be restored and maintain the state and abundance of
biodiversity. Forests also have potential as agro-ecological areas that can benefit
human societies in their vicinity. Therefore, the relevance of this study is the study of
the influence of forests as a component of the agroecosystem on soil fertility
indicators [4].

Forests are the most productive ecosystems in terms of energy absorption and
organic matter production. The high biological productivity of agricultural land is
largely determined by anthropogenic means. This means that the introduction of
additional energy from the outside (in the form of fuel, energy for cultivation,
irrigation and fertilizers) increases the energy in these territories. The sources of
energy are natural ecosystems (mostly the same forests), which once produced energy
resources — coal, oil, and water [5].

The role of forests in the biosphere can be evaluated from different points of
view. An important assessment of the ecosystem is the rate of transformation of
chemical elements. The faster the transformation takes place, the more positively the
impact of the ecosystem on the biosphere is assessed. However, in modern conditions,
the stabilization of living conditions on Earth and the use of biospheric processes to
ensure this stabilization, although it remains important, is happening more and more
often and to a greater extent. For example, regulation of carbon monoxide in the

atmosphere requires long-term binding with organic compounds, not acceleration of
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the cycle [6]. The growing demand for water requires not only the acceleration of the
water cycle, but also the regulation of its uniform supply. In other words, it is
necessary to rationally coordinate natural processes and optimize them for long-term
human needs, taking into account the most distant consequences. This is much more
complex than simple intensification, as it requires measures to ensure that biological
processes go in two opposite directions and are mutually coordinated. Forests can be
most effectively used to solve these problems due to their extremely diverse impact on
biological processes and enormous biological plasticity [2].

Aim. The aim of the research is to conduct an agrochemical assessment of the
soil depending on the remote location of the forest of the agro-ecosystem of the
village of Plebanivka, Zhmeryn district, Shargorod urban community, Vinnytsia
district.

Materials and methods. Soil samples for research were taken on the area of
the agroecosystem, which includes an operational forest with predominant oak-
hornbeam species and an agrocenosis, which includes a field with an area of 33
hectares, on which the main crop is grown and the period of 2024 is the year of our
research is Apollo soybean, Seed Graine Company, Canada. The soil type is gray
forest. The predecessor was winter wheat of the Kubus variety, located in the village
of Plebanivka, Zhmeryn district, Shargorod city community, Vinnytsia district
(48°47'39" N. L. 28°00'36" E. L.). Before sowing the main crop (soybeans), the
predecessor of winter wheat was disc harrowed with an AG-2.4 disc harrow. In the 1st
decade of November, plowing was carried out to a depth of 18-20 cm. At the onset of
physical maturity of the soil, moisture was closed. On May 10, soybeans were sown
with a SZ-4.0 seeder with simultaneous pre-sowing cultivation by Europak — 6000.
Soybean sowing rate was 140 kg/ha with simultaneous application of ammonium
sulfate mineral fertilizers at a rate of 100 kg/ha.

Soil samples were taken before direct treatment of the field with agrochemicals
using the envelope method, the essence of which is to take six soil samples from each
field or plot. Soil samples were taken at a depth of soil plowing up to 20 cm. All six

samples were mixed from each plot separately, the remains of the vegetative mass of
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plants were selected, and then a representative sample was formed by the method of
point samples for laboratory research. Soil samples were placed in numbered bags and
delivered to the State Institution "Institute of Soil Protection of Ukraine” for
laboratory testing.

The agrochemical parameters of the selected soil samples were analyzed
according to generally accepted methods (SSU ISO 10381-1:2004; SSU ISO 10381-
2:2004; SSU 4770.1:2007 — SSU 4770.9:2007; SSU I1SO 10390 : 2001).

Results and discussion. Our research in the agroecosystem operating in the
territory of the village of Plebanivka shows different values of agrochemical
parameters of the soil depending on the remote location of the forest (Table 1). Soil
sample Nel, taken at a distance of 10 m from the forest, was characterized by a low
content of humus and a very low content of alkaline hydrolyzed nitrogen at a neutral
pH and high indicators of the content of mobile phosphorus and exchangeable
potassium.

Sample Ne2, taken at a distance of 50 m from the forest, was characterized by a
low content of humus and a very low content of alkaline hydrolyzed nitrogen at a
close to neutral pH and an increased content of mobile phosphorus and a very high
content of exchangeable potassium. Sample Ne3, taken at a distance of 100 m from the
forest, was characterized by a low content of humus and an average supply of soil
with alkaline hydrolyzed nitrogen, a low supply of soil with mobile phosphorus and a
high supply of exchangeable potassium at an average acidic pH.

Sample Ne4, selected at a distance of 200 m from the forest, was characterized
by a high content of humus at a strongly acidic pH and the level of availability of soil:
alkaline hydrolyzed nitrogen — low, mobile phosphorus — medium, exchangeable
potassium — high. Sample Ne5, sampling distance — 500 m, had neutral pH, average
humus content and soil availability level: low with alkaline hydrolyzed nitrogen, very
high with mobile phosphorus, and high with exchangeable potassium. Sample Ne6,
taken at a distance of 1000 m from the forest, contained a neutral pH and was
characterized by the degree of availability of the soil: alkaline hydrolyzed nitrogen —

very low, mobile phosphorus — increased, exchangeable potassium — very high.
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Table 1

Agrochemical parameters of the soil of the agroecosystem of the village

Plebanivka
Ne of sample § 2 g : é 2 5
S S S 222|882 _
= e 5 E |0 268 |5 3 E E
T 3 £e B 6856
T S 2 |2 8 g ©
Nel (10 m) 6.3 1.64 81 154 166
Ne2 (50 m) 5.8 1.84 62 123 185
Ne3 (100 m) 5.0 1.84 53 43 150
Ne4 (200 m) 4.4 1.98 108 72 154
No5 (500 m) 7.0 2.06 106 295 174
Ne6 (1000 m) 6.0 1.70 78 146 195
ND on the SSU ISO SSU SSU 7863- | SSU 4115- | SSU 4115-2002
test method 10390- 4362:2 2015 2002
2007 004

Conclusions. It was found that the remoteness of the location of forests in the

structure of the agroecosystem has a certain influence on the agrochemical indicators

of the soil of this agroecosystem. In all selected samples at a distance of 10 to 1000 m,

the exchangeable acidity (pH) was neutral, except for the samples at a distance of

100-200 m, where the pH was strongly acidic and slightly acidic, as an option of

applying lime to reduce soil acidity. The content of humus increased with each

subsequent indicator of the distance from the forest, except for the last one, at a

distance of 1000 m, the content of humus is significantly lower than the previous one,
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as an option for applying organic fertilizers in a field with a reduced content of
humus. The content of alkaline hydrolyzed nitrogen, mobile phosphorus and
exchangeable potassium also differed in terms of their indicators. The highest and
lowest content of alkaline hydrolyzed nitrogen was observed at a distance of 200 m
and 100 m, respectively. The highest and lowest content of mobile phosphorus was
observed at a distance of 500 m and 100 m, respectively. The highest and lowest
content of exchangeable potassium was observed at a distance of 2000 m and 100 m,
respectively. All agrochemical indicators have low numerical values of the field
section, at a distance of 100 m from the forest, as an option, this section needs more
application of organic and mineral fertilizers. Prospects for further research are the
study of the range of the location of the forest on the biometric indicators of soybean
plants and the study of the ecotoxicological characteristics of the soils of the
agroecosystem field, namely the content of heavy metals in areas at different distances

from the forest.
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TECHNICAL SCIENCES

NEPCHEKTUBU BUKOPUCTAHHS KAJTMHOBOI IIOPOLIKOBOI
JOBABKHU VIS 3SBAI'AYEHHA MAKAPOHUMX BUPOBIB

Jlemuoosa €ezenia B’auecnasiena

acnipaum Kagheopu mexHon02il ma 6e3neyHoCcmi Xapuoeux npooyKmis
CymcobKutl HayioOHANbHULL A2PaAPHULL YHIGEpCUmMem

Caminux Mapuna Muxaiiniena

O0OKMOp MEXHIUHUX HAYK, OOYEHM,

3a8i0yeay Kaghedpu mexHonoz2iu ma 6e3neuHocmi Xapiosux NpooyKmie

CymcobKull HayioHANbHUU a2papHUll YHieepcumem

Beryn. MakapoHHi BUpPOOM CTarOTh BCE OUIBII TMOMYJISIPHUMU TPOAYKTaMU
XapuyBaHHS B YCbOMY CBITI, 1 JJI1 TIOKpAIIEHHS iX ITOKMBHUX BJIACTHBOCTEH
po3po0biieHo pisHi penentypu [1].

Crparerii Ta MOKJIUBOCTI BUPOOHHUIITBA (PYHKI[IOHATHHIUX MaKapOHHUX BUPOOIB
Oy IIUPOKO PO3TISHYTI MPOTIATOM OCTAaHHIX AecATH pokiB [2,3,4]. CrimpHUM IS
X JOCTI/DKeHb € YCBIJOMIIGHHS TOTO, IO MaKapOHHI BHUPOOM MOXXHA BBa)KaTh
BOKJIMBUM 1 IIIKABUM HOCIEM O10aKTMBHHUX CIIOJIYK, OCOOJIMBO XapuOBHX BOJIOKOH.
Hanpuknazn, nopuist 80 T HiIbHO3EPHOBUX MakKapoOHHUX BUPOOIB 3abe3neuye 10 6 T
PCKOMEH/IOBAaHUX MIOJCHHUX 25 T XapuoBUX BOJIOKOH [5]. OCHOBHOI METOO
JOCJTITHUKIB € BU3HAYEHHS MaKCUMaJIbHO MOKJIUBOTO PiBHS 30araueHHs KJIITKOBUHH.

PociauHH1 KOHUEHTpaTH 1 MOPOIIKKM MOKYTh BHUKOPHUCTOBYBATHCS B IpPOIIEC]
BUPOOHMIITBA MAaKapOHHUX BUPOOIB, SIK HATYpaJIbHI OAPBHUKHU Ta TOAATKOBE JIKEPEIIO
XapYOBUX BOJIOKOH.

Hias podoru. Metoro poOoTH OyJ0 MOCHIAMTH MOKIIHUBICTH 3aCTOCYBAHHS
MOPOIIIKOBOT Xap4yoBOi JOOABKM 3 KAJIMHH HA KOJIP, XIMIYHHMMA CKJaJ, BapWIbHY Ta

CEHCOpHY SIKICTh MAaKapOHHUX BUPOOIB.
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Marepianu Ta Meroau. TexHOJOTIYHUN TMPOIEC BUPOOHUIITBA MOPOIIKOBOI
XapyoBOi J100aBKHU Tepeadavyae HACTYMHI TEXHOJIOTIYHI MPOIECH: MIATOTOBKY IUIOIIB
KauHA (MUTTS Ta COPTYBaHHS); 3aMOpPOXKYBaHHS; AedpOCTallifo; MPUTOTYBaHHS Ta
nacTepu3allilo IyKPOBOTO PO3YMHY; OCMOTHYHY JIETIpATalliio; BIJOKPEMIICHHS
IyKpPOBOTO PO3UMHY; CYLIIHHS NOXIJHUX MEePepoOKH ST1]T; MOAPIOHEHHS; TPOCIIOBAHHS;
dacyBanus [6].

Di3uKO-XIMIYHI TIOKa3HUKM MakKapoHHUX BHpoOiB BuzHayainu 3rigHo JACTY
7348:2013. OpranosenTHUYHI MOKA3HUKHU 3pa3KiB MaKapOHHUX BHPOOIB BU3HAYAIU
srigao JACTY 7043:2020.

JlocnikeHHsT BIUIMBY KaJMHOBOI MOPOIIKOBOI JOOABKH 13 JUKOPOCTUX ST Ha
XapyoBy Ta OlOJIOTIYHY LIHHICTh MAKaPOHHUX BUPOOIB MPOBOAMIIM 332 BU3HAYEHHSIM
BMicty Ounka 3rigHo JJCTY ISO 5983:2003, xupy — 3rigHo JCTY ISO 6492:2003.
BMmicT ByrieBoaiB MpEACTaBISIM SIK CyMy peayKyBaibHMX IykpiB (3rigHo JACTY
4954:2008) 1 kmitkoBuHH (JICTY ISO 5498:2004).

Inentudikaiirto amMiHOKUCIOTHOTO MpOdII0 3pa3KiB MaKapOHHHX BHUPOOIB
npoBoauiin merogom BEPX.

Busznauennst mikpoOionoriynux mnokasHukiB 3rigHo JCTY 8446:2015, ACTY
8447:2015.

Pe3yabTaTtu Ta 00roBopenHs. [Ipu 101aBaHH1 MOPOIIKOBOI Xap4yoBOi JOOABKH
13 KQJIMHU BAKJIMBO BPAXOBYBATH 11 KUCIYBATHM CMaK Ta MacOBY YaCTKY BOJIOTH, Kl
MOXXYTh BIUIMHYTH Ha CTPYKTYpY MakapoHHOro Ticta. Takox HEOOXiJHO 3HaWTH
ONTUMAJIbHY KOHIICHTpAIl0, 00 HE <IEePEeBAHTAKUTH» MaKapoOHH CMakKoM abo
TEKCTYPOIO.

MakapoHH1 BUpOOM BUTOTOBJISUIM 13 OOpOIIHA TBEPAMX COPTIB MILEHHUI 3a
KJIACUYHOIO TEXHOJIOTI€I0, TIPHU I[bOMY YaCTHUHY MIIIEHUYHOTO O0poIHa OYyJI0 3aMIHEHO

Ha MOPOIIOK 13 KaJlMHU y 103yBaHHAX 5% Ta 10% no macu 6opomrna (puc. 1).
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Puc. 1. IlopomkoBa xap4yoBa 100aBKa i3 KAaJMHN Ta MAKAPOHHI BUPOOHM 3 Hel
5% 1a10%

3pa3ku MakapoHHUX BUPOOIB 3 JoAaBaHHSAM 5% MOPOLIKIB OTPUMAIIHA OILIIHKY
«100pe», a mpu momaBaHHl 10% MOpPOIMIKOBOI T00aBKM BUPOOW Majl BUCOKY SIKICTh.
Pesynbratu mOCHIAKEHb CEHCOPHMX MOKA3HUKIB JOCTIAHUX 3pa3KiB MOKa3alu, M0
MOBEPXHS BUPOOIB IMaJE€HbKA 13 HE3HAYHOIO MIOPCTKICTIO; (popMa — BIANOBIAAE TUITY
BUpOOy (OBT1 CTpiukomnoaiOHi BupoOu cdopmoBaHi B THizfga). Komip makapoHHUX
BUPOOIB OJHOTOHHHUM, BiJl CBITJIO-KOPUYHEBOTO (5 %) Ta KOPUYHEBOTO KOJIBOPY
(10%), 6e3 cniniB HermpoMicy. Cmak i 3anmax crenudiqHnii, BIACTUBUNA BUKOPHCTaHIH
MOPOIIKOBIM Xap4oBiil J00aBIIi.

JlocniKeHo, 0 BHECEHHS! MOPOIIKOBOI XapuoBOi 100aBKH 13 KaJIMHU BIUIMBAE
Ha SKICTh MaKapOHHUX BUPOOIB Ta iXHI BapWibHI BIACTUBOCTI. OpraHonenTHYHa
OIlIHKa SIKOCTI MaKapOHHUX BHPOOIB MO3UTHUBHO BIUIMHYJO HA 30BHIIIHIA BUIJIS,
CMakK, 3amnax, (opmy Ta HpyxHicTb. Bupobu micis BapiHHs 30epernu Gopmy, He
CKJICITUCh Ta HE YTBOPWIM TPYIOYOK. 3aBASKA XapaKTEPHOMY KHCJIO-TEPIIKOMY
CMaKy KaJIMHU, MaKapOHU OTPUMAJIH I[IKaBUH 1 YHIKATHHUN CMaKOBUN TPOQLIb.

B nmocmigHux  3pa3kax ~— MakapoOHHUX  BUpOOIB  1eHTH(iKoBaHO 17
aMIHOKHMCIIOTHUX 3QJIUIIKIB.

BianoBigHo 10 MpoOBEACHUX MOCTIKEHb 3pa3kKl MAaKapOHHUX BUPOOIB Jie-1110
BiJPI3HAIOTECA 3a MOKA3HMKOM KHCIOTHOCTI BupoGiB (9,5 °T Ta 10,1 °T), mo
obymoBiieno BMictoM Bitaminy C, mo wmictuthes y mo0asii (8,28 mr/100r) ta
OpraHiYHUM KHUCIIOTaM.

MacoBa yacTka BOJIOTM HE MepeBuiyBaia 5,5-6,5 %, mo cBiguuTh mpo ix

CTIAKICTb J10 30€piraHHs.
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3a MIKpOOIOJOTIYHMMH TOKa3HUKAMH MakKapoOHHI BHUPOOM BIJAMOBIAAIOTH
BuMoram JICTY 7043:2020.

BcranoBneHo, 1m0 31 30UTBIIIEHHSM MacoOBOi YacTKH MOPOIIKOBOI M00AaBKU 13
KaJIMHU 3HMKYETHCS BMICT JKHPIB, BOAHOYAC 3POCTAE KUIBKICTh KJIIITKOBUHM Ta OLIKIB.
[{1 3aKOHOMIPHICTh TIOSICHIOETHCS XIMIYHUM CKJIaJOM caMoi J00aBOK Ta iX
IIBUIIICHOI0 KOHIIEHTPAIIEIO B PEHENTypi MakapoHHUX BUPOOiB [7,8]. ¥V mopomky 3
KaIMHU MicTUThea 10,92 © XapyoBHUX BOJIOKOH, BKJIIOYEHHS i1 70 peEIenTypH
JI03BOJIUTH 301IBIINATH ii BMICT B MaKapOHHUX BUpoOax Ha 2,2 % ta 4,4 % Big 1000BOi
noTpeou.

BucnoBku. Ha ocHOBI MpoOBeIEHUX €KCMEPUMEHTAIBHUX JOCTIKEHb BILTUBY
MOPOIIKOBOI Xap4yoBOi J00ABKM 3 KaJWMHU HA OPraHOJIENITHYHI Ta (PI3UKO-XIMIYHI
BJIACTUBOCTI MaKapOHHHX BHUPOOIB PEKOMEHJIOBAHO JoAaBaTH il B KiabKocTi 10%.
Taka KOHUEHTpalis 3a0e3neuye NPUEMHUM, JIe[b BIAUYTHUN CMaK 1 apoMart, a TaKOxXK
NpUBAOIMBUI KOJIIP MAKapoOHIB, SIK Y CyXOMY, TaK 1 B TOTOBoMY Burisiai. IIpomykr
BIJIPI3HSAETHCS JOCTATHHOIO JKOPCTKICTIO 1 CTAOLIBHICTIO ITi/T Yac BapiHHs. BKiItoueHHS
10% mnopomKoBOi J0OABKM 3HAYHO MOKpAIIy€e€ XapyoBYy Ta O10JOrIYHY ILIHHICTh
MakapoHiB. 30KpeMa, BMICT KJIITKOBUHH 301IbITy€eThes Ha 4,4%, a KUTbKICTh BITAMIHY
C — na 0,83 mr/100 r mpoxykty. Takoxk BCTaHOBJIEHO, IO Taka J00aBKa MiABHUILYE
P1BEHb AMIHOKHUCIIOT.

PesynbpraT mocaimpkeHHS MiKpOOIOJIOTIYHUX TTOKA3HMKIB IMATBEPAUIIN, IO
pO3po0IIeH1 MaKapOHHI BUPOOU BIAMOBIIAIOTH CTaHIapTaM Oe3MeKH.
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HUPPOBI IHCTPYMEHTU JJ151 BCTAHOBJIEHHS PIBHSA
HABYAJIBHUX JOCAT'HEHDb YYHIB

Bycea Cogis FOpiiBHa
ctynentka 1 kypcy Marictparypu rpynu COOA
Binaumnekuii nep>xaBHUHN NIeAaroriYHuid YHIBEPCUTET

iMmeni Muxaiina KomroOuHChKOTo

Moxkrok Muxkogaa OnexkciioBu4

KaHJIUJAT MearoriuHux HayK, IOUEHT Kadenpu
Gb13UKY 1 METOIMKY HaBYaHHS (D13UKU, aCTPOHOMIT
BinHunbkuii 1epxaBHUMN NeJaroriyHuid YHIBEPCUTET

iMmen1 Muxaiina KomroOnHChKOro

Beryn

CydacHa ocCBiITa Ma€ Jay»e MIBUIKUN TEMIT PO3BUTKY: IIIOPOKY CTBOPIOETHCS BCE
Outbllle Pi3HUX TUIATPOPM JUIsi OTPUMAHHS HOBUX 3HAHb, 3aKPITJICHHS 3aCBOEHUX
MaTepiaiiB Ta BIANOBIAHO JUIsl BUBHAYEHHS P1BHA HABYAJIbHUX JOCATHEHb YUHIB.

KoHTpoib 3a HaBYAIBHOIO MISUIBHICTIO YUYHIB SIBIIIETHCS OJIHMM 13 BaKIIMBHUX
aCIeKTIB MpOLECY HaBYaHHS, AKUW B 3HA4YHIA MIpl BU3HAYa€ SKICTh BCHOTO
OCBITHBOTO TIporiecy. BiH Mae OyTH CUCTEMAaTHYHHM, A1arHOCTUYHUM, OCBITHIM,
BUXOBHHM, PO3BHUBAJIHHUM, KEPIBHHUM, OIIIHIOBAIHHUM, BCEOIUHMM, OO0’ €KTHBHUM
TOIO. 3’sCyBaHHS PIBHS HABUAJbHHUX JIOCATHEHb YUYHIB Ma€ 00iiMaTh BCl JIAHKHU
OCBITHBOTO MPOIIECY 1 CIIPUATU HOTO BIOCKOHAICHHIO. BigoMi megaroru i ICuxoiaoru
A .M. AJekciok, II1.0. Amonamsiii, I1.C. Atamanuyk, 10 .K. babGaHcekui,
O.L. byraiioB, B.B. Boponos, C.VY.I'onuapenko, B.®.3a6onotnuii, I'.C. KocTiox,

[LI. IMigkacuctuit, LIL. Iligmacuii, B.I'. PosymoBcekuii, M.B. Casin, O.B. Ceprees,
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M.IL. LIyt po3rasgaroTb KOHTPOJIb 3HAHb SIK HEOOXIJIHY CKJIaJ0BY OCBITHBOTO
polecy, MAKPECIIOITh HOTO 0COOIMBY 3HAUYILIICTh B CY4aCHUX yMOBaXx.

OcBiTa MOBMHHA WTH B HOTY 3 4acoMm, a IU(POBI IHCTPYMEHTH JOMOMAararTh
3M1MCHIOBATH KOHTPOJb 3HAHb YYHIB y OUIBIN MBHAKIA Ta 3py4Hid (opmi, 10
BOJAHOYAC pO3BHBaE IU(GPOBY KOMIIETEHTHICTh YYHIB. 3HAU€HHS 1 MicIle
BUKOPHUCTaHHA IU(QPOBUX I1HCTPYMEHTIB B OCBITI JOCHKEHO Yy poOoTax
B.1O. bukoBa, A.M.T'ypxia, M.l XKannaka, B.®.3ab6onornoro, T.I. KoBap,
ML.II. Jlemenko, H.A. Mucinpkoi, M.O. MoxkJtroka, A .M. CinbBeiicTpa,
B.I. Cymcbkoro, O.M. Cmipina, }0.B. Tpuyca, M.II. lllumkixoi Ta iH.

ToMy axkTyaJlbHUM 1 CBO€YaCHUM € PO3IJIA] MHUTAHHS TIPO MOMJIHBOCTI
BUKOPUCTAaHHA LU(PPOBUX I1HCTPYMEHTIB [UJIi BCTAHOBJIEHHS pIBHSA HaBYAJIbHUX
JIOCSITHEHb YYHIB, 30KpeMa 1] 4ac BUBYCHHS (13UKH.

Metow po6otu € aHamiz 1UGPOBUX IHCTPYMEHTIB Ta JOCTIHKCHHS
MOXKJIMBOCTEH iX BUKOPUCTAHHS JUIsl BCTAHOBJICHHS PiBHS HaBYAIBHUX JOCSITHCHD
YUYHIB 1] 4YaC BUBYCHHSI (P13UKHU.

Marepianu Ta Mmetoau. J[Jis JOCATHEHHS TOCTaBIEHOI METU OyJI0 BUKOPHUCTAHO
HACTYNHI TEOPETUYHI METOJAW: BHBYEHHS, aHalI3 1 Yy3arajJlbHEHHsS IICHUXO0JOro-
NeJaroriyHoi ¥ METOJMYHOI JITepaTypH, pecypciB Mepexi [HTepHeT Ha mpeamMer
3’ICYBaHHSI MOYKJIUBOCTEH BUKOPUCTAHHS ITU(DPOBUX THCTPYMEHTIB JIJIsi BCTAHOBJICHHS
PIBHSI HABYAJIbHUX JOCATHEHb YYHIB 1] 4YaC BUBUYECHHSI (P13UKHU.

Pe3yabTaTn T2 00rOBOpEHHS

VY cyuacHoMy CBITI HUGPOBI IHCTPYMEHTH CTalld HEBIJ'€MHOI YaCTHUHOIO
OCBITHBOTO TIPOIIECY, AaKTUBHO TPAaHCHOPMYIOUH K METOJIU HaBYAHHS, TaK 1 MiIXO0JIU
70 OIIHIOBAHHS HABYAJIbHMX JOCATHEHb YUHIiB. IX BHKODHUCTAaHHS € OJHUM i3
KJIFOUOBUX HAIpPSAMKIB 1€l TpaHchopmallii. 3 KO)KHUM POKOM y OCBITHIX 3aKJIaJu BCE
YacTile 3BEpPTAlOThCS 10 TuiatrgopM, SKI  HANAIOTh MOXJIUBICTH HE JIUIIE
aBTOMATU3yBaTH TNPOLEC OLIHIOBAHHA, aj€ W TMOKpPAIIUTH HOro e(eKTUBHICTH Ta
THYYKICTh. TpajauiiifHi METONM OIIHIOBAHHS, TaKl SK THUCbMOBI TECTH YH YCHI
BIJIMIOBI/I, MAIOTh CBOT OOMEXKEHHSI, Cepe/l IKMX — CKJIaIHICTh OIEPATUBHOTO 300py Ta

aHaji3y JaHUX, BIJACYTHICTh MOJKJIMBOCTI IHAMBIAYaJbHOTO MIAXOMy N0 YYHIB Ta
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HEJIOCTaTHSA IHTEPaKTUBHICTh. [[udpoBi I1HCTpYMEHTH, Yy CBOIWO Uepry, JdarTh
MO>KJIMBICTh TOJOJATH Il BUKJIMKHM, 3a0€3Medyloud IIBHUJKUI 3BOPOTHHM 3B'S30K,
TOUHY aHANITUKY Ppe3yJbTaTiB 1 MOXJIMBICTh aJaNTUBHOTO HaBuaHHA. Kpim Toro,
BOHU CIIPUSAIOTH IIJBHINCHHIO 3aIliKaBJIEHOCTI 3/100yBayiB OCBITH Ta iX MOTHBAIlii
3aBMIIKM 1HTEPAKTUBHOCTI Ta ITPOBUM €JIEeMEHTaM, II0 MOXYTh OyTH IHTErpoBaHi y
nporiec TectyBanus [3,4,5].

OTxe, HIKYE PO3MISTHEMO HHU3KY IU(GPOBUX IHCTPYMEHTIB, SKI MOXKHA
BUKOPHCTOBYBATH TSI 3’ ICYyBaHHS PIBHS HaBYAIBHUX JIOCATHEHBb YUHIB. OJHUM 3 HUX
€ mporpaMuuii 3aci6 Google Forms (@opmu) - oHnaitH-cepBic ISl CTBOPEHHS TECTIB,
ONUTYBaHb, (JOPM peecTpallii Ha 3aX0AM Ta OpraHi3allii 3BOPOTHOTO 3B’s3Ky. Takox €
MO>KJIMBICTh Ha OCHOBI OTPUMaHMUX BIJINOBIJIE CTBOPIOBATH 3BITH Ta aHAII3yBaTH iX.
Bcio iHdopmarito, sKy 3aloOBHIOIOTh PECHOHJEHTH, MOKHAa aBTOMATUYHO
neperBoputd B Google TaOmuui, 3aBAsSKM 4OMY MOKHA LIBUJKO IMPOAHAI3yBaTH
BIJIMOBIJIl. 3PYYHICTIO TAKOX € Te€, 110 Popmu MOKHA JIETKO, IIBUJIKO IHTETPYBATH 10
iHmmx cepiciB Google. [Iporpama mae mnpocTuil Ta JakOHIYHUN nu3aitH. s
KOPHUCTYBauiB € Pi3HI NMPUKIAIM Ta MA0JIOHU, HA OCHOBI SIKMX MOXHa CTBOPIOBATH
CBOI BapiaHTH TECTOBHX 3aBJiaHb, aHKET, (GOpM /I peecTpallii Ha iHBEHTH TomIo [7].
3HaYHUM IUTIOCOM IIHOTO PECYpCy € MOKIIMBICTh OpraHizyBaTH (opMyBajbHE
OIlIHIOBAHHS.

Hactynuuii iHCTpyMeHT LearningApps.org - oHJIIAHHOBHH CepBic, SKHi aae
MOXJIMBICTh CTBOPIOBATU 1HTEPAKTUBHI BIpaBU. BiH € KOHCTPYKTOPOM [IJIsl pO3POOKH
PI3HOMaHITHHX 3aBJIaHb 3 PI3HUX MPEIMETHHUX Tally3ei sl BUKOPUCTAHHS Ha ypOKax,
B [103aypOYHUI Yac, I Majiedi 1 CTapIIOKIaCHUKIB.

Cepgic Learningapps € nogatkom Web 2.0 nist opranizaiiii HaB4aHHs B 3aKjagax
OCBITH PI3HUX THUMIB. BiH mpu3HayeHuil ays po3poOkH, 30epiraHHs 1IHTEPAKTUBHUX
3aBAaHb 3 PI3HUX MPEAMETHUX AUCIUIUIIH, 3a JIOMOMOTOI SIKUX YYHI MOXYTb
NEPEeBIPUTH 1 3aKPIMUTH CBOT 3HAHHS B IrpOBiil (opmi, 1o copusie HopMyBaHHIO iX
ni3HaBajgbHOTO 1HTEepecy. Cepsic Learningapps Hajgae MOXIWBICTH OTPUMAHHS KOy
JUISL TOTO, 1100 1HTEpaKTHBHI 3aBJaHHS OyJld PO3MIIIEHI HA CTOPIHKU CailTiB abo

OJoriB BUKIIaaa4iB 1 yuHiB [8].
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[{ixaBuM 1 JOpeYHUM JJIs 3’ SICYyBaHHS PIBHS HABUAJBbHHUX JOCSTHEHb YUHIB OyJie
Kahoot. Ile Oe3komTOBHAa OCBITHSA ILIaTGopMa, 3a JOMOMOIOK SKOi MOXHa
NPOBOJAUTH I1HTEPAKTUBHI 3aHATTS Ta TEpPEeBIpKY 3HaHb 3700yBauiB OCBITH 3a
JIOTIOMOTOI0 OHJIaMH-TecTyBaHHS y (popmi BikTopuH. Pecypc Kahoot iHTerpye rpy y
HaBYANBHHIT TIporec. F1oro BUKOPHCTAHHS € MOYIIMBIM I1iJ] 4ac BUBUEHHS OyIb SKOTO
HABYAJILHOTO TMpPEIMETy Y 3akjajax 3arajlbHoi cepenHboi ocBiTh. Llel iHCTpymeHT
Ma€e psll TepeBar — BiH SICKpAaBUM, COLaJIbHUM, JOCUTh MPOCTHM Ta I[IKABUM ISt
KOpHCTYyBaya.

[Mudpora mnarpopma Kahoot Oyma po3pobiieHa sSIK 1HCTPYMEHT JJIsl IIBHUIKOTO
CTBOPEHHS BChOTO IHTEPAKTUBHOI'O: BIKTOPHH, OIUTYBaHb, 00rOBOPEHb TOIIO. Jl0 HUX
MO>KHAa BCTaBJIATH TEMAaTU4HI B1JIe0 Ta 300pa)K€HHS, a MPOLEC CTBOPEHHS HOBOI
BIIPAaBU 3aiiMa€ JEKUIbKa XBUJIMH, a, OTXKE, 3HAYHOIO MIPOI0 CKOPOUYETHCS 4Yac IS
MIJITOTOBKH JI0 3aHATTS [2].

Hactynuwuii iHCTpyMeHT, mo Baptuii yBaru — Mentimeter. Bin € enextpoHHUM
OCBITHIM pECypcoM, 3a JOINOMOIOI0 SKOTO MO)XKHa HIBUAKO OINMTAaTH BECh Kiac,
OTpUMAaTH MUTTEBUN 3BOPOTHUI 3B’SI30K 1 MPOJAEMOHCTPYBATH OTPUMAaH1 Pe3yJbTaTH
iIpoBIM ayautopii. Ha Biaminy Bin ceppicy Kahoot, sikuii Mmae Ha MeTI CTBOpPEHHS
TECTyBaHb Ta OMNHUTYBaHHS ayAUTOpii 17 (QOPMYBaJbHOTO YW IM1JICYMKOBOIO
OIIIHIOBAaHHs 3HaHb CiyxadiB, Mentimeter - 1e 1HCTPYMEHT, 3a JOMOMOIOIO SIKOTO
CIIKEp MOXE JI3HATUCh, MPO IO AyMa€ ayAUTOPIs 3 TOTO YU 1HIIOTO MPUBOIY 3a
JIOTIOMOTH  OHJIAWH-TOJIOCYBaHHSI 4epe3 MOOUIbHI TenepoHH, TIUIaHIIEeTH abo
KoM totepu. Lle HOBUI cydacHMIl Ta 1HTEPAKTUBHUNA 1HCTPYMEHT JUIsl B3a€MOJIi 3
ayJIMTOPIEI0 Ha 3aHATTAX, KOHQEpeHIlisx, 300pax, Mg Yac poOOTH TYpPTKIB abo
MICUXOJIOTIYHUX TPEHIHTIB. BiH € aHOHIMHUM JOAATKOM, TOMY HE NMOTpeOy€e BBEICHHS
IMEHI Ta MPI3BUINA YYACHUKA OMIMUTYBAHHS 1 B IIbOMY TEX € MOT0 OCOOJIMBICTD [2].

Hactrynuuii nudpoBuii pecypc Socrative gae MOKIUBICTh HPOBOIUTH TECTH B
peXHMI peajbHOTO 4Yacy, y4HI BIAMOBIJAIOTh 3a JOTMOMOTOK HAasSBHUX Yy HUX
OpUCTPOiB. Socrative - oJHA 3 HAWMOMYJSIPHIMUX TUIATGOPM [T CTBOPEHHS
MOOUIBHMX ONUTYBaHb, IO JO3BOJISIE CTBOPIOBAaTHM NUTaHHS PI3HUX THIIIB,

OTPUMYBATH 3BITU 3 BIANOBIAAMU yuHIB. OueBHHA mepeBara Socrative MoJisirae B
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TOMY, IO Y4HI MOXYTb OauuTH MWUTaHHA Ha CBOiX mpucTposix. Llum cepgic
BijIpi3HsA€eThCs BiJl Kahoot, 1€ BUBOASATHCS MUTAaHHS TUIBKA Ha MOHITOPI BUKJIagaya.

Y Socrative, yuutenab MOKe 10aTH MOSICHEHHS A0 KOXKHOTO 3amuTaHHS. BoHO
MOXe 3’ SIBJISITUCS BiJpasy IICIs TOro, SIK YYeHb BIJANOBIB Ha 3alMTaHHsA, 110 POOUTH
MO>KJIMBUM HETaHUN 3BOPOTHUM 3B’g30K. J[0 TECTIB MOXkHA J07aBaTH Teru (MITKH),
00 TMOJICTIIMTH 1X MONIYK. YYHI MOXXYTh BHKOHYBATH TE€CT Yy 3PYYHOMY ISl HUX
TeMIli. € MOXJIMBICTb MPOIYCTUTH MUTAHHS 200 HABITh MOMIHSATH BIANOBIb, MEPII
HIK BIIMIPaBUTH TECT BUKIagady. Y pexumi Space Race (ronka B kocmoci) yuHi abo
TPy YYHIB MOXYTh 3MaraTucs, XTO IIBHJIIE MPABWJIHHO BIAMOBICTh Ha OUIBIITY
KIJIbKICTh 3anuTaHb [9].

e omun cepsic Plickers mae moxnmBicTs poBOUTH MOOLTBHI TOJIOCYBAaHHS 1
bpoHTaNbHI ONMUTYBAaHHA MiJ Yac 3aHATh B TecToBid (opmi. Pobora 3 MOOGIIEHUM
JOJIaTKOM 3a0upae He OuIbllIe KUTbKOX XBUIUH. OTpUMaHHS pe3yJbTaTiB OMUTYBAHHS
BIJIOYBA€ETHCS HA 3aHATTI 0€3 TPUBAJIOI MEPEBIPKM Ta MUTTEBO BUBOAMTHCS HA €KpaH
KOMIT'toTepa (TeseBizopa, MPOEKTOopa), SIKUA Mae OyTH Wi’ €HAHUNU 10 MEpexi
Intepuer. HasBHicTe cMapT(doHIB ab0 KOMIT'IOTEpPIB B YYHIB ISl IPOBEICHHS
TEeCTyBaHHs He MOTpiOHA. J[ocTaTHRO JMIIe cMapTPOH 3 KaMEpor 1 BCTAHOBJICHUM
JIOJIATKOM B yUHTENS 3 AOCTynoM 110 [HTepHery. YuHI BiNOBIIAIOTH 32 JOTIOMOTOO
saroroBieHnx QR-xomis [10].

OTxe MOXXKHa 3pOOWTH BHUCHOBKHM, III0 BHUKOPUCTAHHS TaKuUX MHPPOBUX
iHcTpyMeHTIB sik Google Forms, LearningApps.org, Kahoot, Mentimeter, Socrative 1
Plickers Tomo € Haa3BHYailHO BaKIMBHM JIJI1 BU3HAYCHHS pPIBHA HaBYAIbHUX
JOCSITHEHb YYHIB 3 KUTbKOX MPUYHH:

1) BOHM JalOTh MOXMJIMBICTH ABTOMATU3yBaTH TIpoliec 300py BiAmoBimend i ix
NepeBIpKU, 10 3HAYHO 3MEHIIY€ Yac Ha MiATOTOBKY ¥ aHai3 pe3ysbTariB. Y UYUTENb
MOXX€ MHUTTEBO OTPUMYBATH 1H(POpPMAIII0O TMPO pPIBEHb 3HAHb Y4YHIB, IO CIPHIE
CBOEYACHOMY KOPHUTYBAHHIO OCBITHHOTO TIPOIIECY;

2)iX  IHTEPAaKTHBHICTh CHOpHUSAE  MIABUIICHHIO IHTEpEeCy JO  HaBYaHHI.
BukopucTaHHsi iIrpoBHX €JIEMEHTIB POOUTH MPOLIEC OIL[IHIOBAHHS BECEIIIIUM 1 MEHII

CTPECOBUM, 110 MIJBUIILYE 3aTyYEHICTh YUHIB 1 IXHIO AaKTUBHICTb I11]1 4aC YPOKIB;
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3) BOHH J1al0Th MOJKJIMBICTH CTBOPIOBATH 3aBJaHHS PI3HOTO PiBHS CKIAAHOCTI K
aJlanTyBaTH iX J0 MOTPed KOXKHOTO y4uHsA. BHKOpHUCTOBYIOUM pe3yJbTaTH OLIIHIOBAHHS,
BUMUTEJIh MOXKE TOUHIIIE BUSABISATU CUJIbHI Ta ClIa0Ki CTOPOHM YYHIB 1 HAJaBaTH iM
MepCOHaII30BaHy MATPUMKY;

4) BOHU Jal0Th MOXKJIMBICTh OTPUMYBATH JOKJIAHI aHATITHYHI JIaHi TIPO BiIIMOBIII
YVYHIB, IO JOTIOMara€ BYMUTETI0 OauuTH TPOTATWHUW B 3HAHHAX 1 e(eKTUBHIIIEe
IUIAaHYBAaTH TOMAJBII KPOKM YYHIB y HaBUaHHI. YYHI TakoX OTPUMYIOTh MIBUAKUN
3BOPOTHHIA 3B'S30K PO CBOT MOMMUJIKH, IO TOTIOMArae iM Kparie po3yMiTH Marepia,

5) BOHH MOKYTh OyTH BHKOPHCTaHI JJIsl PI3HUX THUIIIB 3aBJaHb - TECTIB, BIKTOPHH,
OTHUTYBaHb, IPOEKTIB TOIO. BOHN H0CTYIHI HA PI3HUX MPUCTPOSIX, IO A€ MOKIUBICTh
Y4HSIM HaBuatucs O 3 OyAb SIKOTO MICIIs Ta B Oy/b SIKHi Yac;

6) aBTOMaTHYHE OI[IHFOBAHHS BIAMOBIACH 3HWKYE PH3HMK Cy0’€KTUBHUX TOMHIIOK
a00 BIUIMBY JIOACHKOTO (hakTOpy Ha pe3yabTaTd, M0 POOUTH IPOIEC OIIHIOBAHHS
OUIBII CIIPaBEJIMBHUM 1 IPO30PUM,;

TakuM YMHOM MOXHA CTBEPIKYBaTH, 1[0 BUKOPUCTaHHS UU(PpPOBUX
IHCTPYMEHTIB JJI1 BH3HAYEHHS pIBHSA HABUYAJbHUX JIOCATHEHb YYHIB € HE JIMILE

eeKTUBHUM CIOCOOOM OIlIHIOBAaHHA, aji¢ W BaXKJIMBUM €JIEMEHTOM CYy4YaCHOTO
OCBITHBOTO TPOIIECY, MO CHPHIE PO3BUTKY KIFOUYOBUX KOMIIETCHTHOCTEH YYHIB Ta

MIBUILEHHIO TXHBOI 3aIl1KaBJIEHOCT] B HaBYaHHI.
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THE IMPACT OF DIGITAL TECHNOLOGIES ON CONTEMPORARY
EDUCATION PRACTICES

Osova Anna

Oles Honchar Dnipro National University

Introduction. The integration of digital technologies into educational systems
has dramatically transformed modern pedagogy, reshaping how teachers deliver
instruction and how students engage with learning. In today's digital age, the use of
technology in education has moved beyond merely enhancing traditional teaching
methods; it has become a fundamental part of the learning process. The shift towards
digital learning environments has opened up new possibilities for both educators and
students, offering more dynamic, interactive, and personalized educational
experiences.

One of the most significant ways digital technologies have impacted education
IS by making learning more accessible and flexible. Online platforms, digital
resources, and learning management systems allow students to access information
anytime and from anywhere, breaking down the barriers of time and place. This
increased accessibility has particularly benefited students in remote or underserved
areas, who may not have had access to high-quality educational materials in the past.
It also allows for more flexible learning schedules, giving students the ability to learn
at their own pace, which is especially valuable in an increasingly diverse and
globalized world where students have varying needs and circumstances.

Furthermore, the use of digital tools in education has significantly enriched the
content and methods of instruction. Interactive simulations, virtual reality, and
multimedia presentations offer students more engaging ways to grasp complex
concepts, particularly in subjects like science, engineering, and mathematics. These
technologies can create immersive learning experiences that are far more effective
than traditional textbook-based instruction, as they enable students to experiment,

visualize, and manipulate information in real-time. For example, virtual labs in the
26



sciences allow students to conduct experiments that would otherwise be too costly or
dangerous in a physical setting. Such tools not only enhance students' understanding
but also foster deeper critical thinking and problem-solving skills.

Digital technologies also facilitate greater collaboration and communication
between students and educators. Tools such as video conferencing, collaborative
platforms, and instant messaging enable more interactive and real-time exchanges,
even across geographical boundaries. This has led to the growth of collaborative
learning models, where students work together on projects and problem-solving tasks
in a virtual environment. Teachers, in turn, can provide more immediate feedback and
guidance, fostering a more supportive and responsive learning environment. These
technologies also encourage a more student-centered approach, where the teacher acts
as a facilitator, guiding students to discover knowledge independently, rather than
simply transmitting information.

The rise of data analytics in education is another key aspect of the digital
transformation. Educators now have access to detailed data on student performance,
which can be used to tailor instruction to individual students' needs. By analyzing this
data, teachers can identify learning gaps, adjust teaching methods, and provide
personalized interventions. This form of data-driven teaching enables more efficient
and targeted support for students, promoting higher levels of achievement and
reducing disparities in educational outcomes.

Despite the numerous benefits of digital technologies in education, their
integration is not without challenges. One of the primary concerns is the digital
divide, where unequal access to technology can exacerbate existing educational
inequalities. Students from low-income backgrounds or rural areas may lack the
necessary devices or reliable internet connectivity, putting them at a disadvantage in
technology-enhanced learning environments. Moreover, there are concerns about the
potential over-reliance on technology in education, with some arguing that it may
detract from essential interpersonal skills and critical thinking that are best developed

through face-to-face interaction and discussion.
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Teachers also face challenges in adapting to the rapid pace of technological
change. Many educators require additional training and support to effectively
integrate digital tools into their teaching practices. Without proper professional
development, there is a risk that digital technologies may be underutilized or used
ineffectively, limiting their potential to enhance learning outcomes. Moreover,
maintaining a balance between traditional and digital methods is crucial, as not all
educational objectives can be effectively met through technology alone.

In conclusion, the role of digital technologies in education is both
transformative and multifaceted. They have the potential to enhance accessibility,
engagement, and personalization in learning, offering students more opportunities to
succeed in an increasingly complex world. However, for digital tools to fully realize
their potential in education, it is essential to address issues such as the digital divide
and the need for teacher training. As digital technologies continue to evolve, the
challenge for educators will be to integrate these tools in ways that complement and
enhance traditional pedagogical methods, ensuring that they serve as a means to foster
deeper learning and critical thinking. Ultimately, the successful integration of digital
technologies will depend on a balanced approach that places the needs of students at

the forefront of educational innovation.
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THE ROLE OF COLLABORATIVE LEARNING IN MODERN
PEDAGOGICAL PRACTICES

Osova Anna

Oles Honchar Dnipro National University

Introduction. Collaborative learning has become an increasingly central
element of modern pedagogical practices, reflecting a shift from traditional teacher-
centered instruction to more interactive and student-centered approaches. In today’s
educational environment, collaboration is viewed not only as a way to enhance
academic learning but also as a means to develop critical social and cognitive skills
necessary for the 21st-century workforce. The concept of collaborative learning
extends beyond merely working in groups; it involves a deep level of interaction
where students actively engage with one another, share ideas, and collectively solve
problems. This method supports the development of higher-order thinking,
communication skills, and adaptability, which are critical in a rapidly changing global
landscape.

One of the core principles of collaborative learning is that knowledge is
constructed through social interaction. When students work together, they are
encouraged to discuss diverse perspectives, challenge each other’s ideas, and reach
consensus through negotiation. This process allows them to deepen their
understanding of the subject matter by explaining concepts to others and critically
evaluating different viewpoints. Additionally, collaboration fosters a sense of shared
responsibility, as students must work together to achieve common goals. This
contrasts with more competitive learning environments, where individual achievement
is often prioritized over group success.

The integration of collaborative learning into pedagogical practices has been
facilitated by technological advancements, which allow students to interact and work
together in both physical and virtual spaces. Online platforms and digital tools enable

real-time collaboration across geographical boundaries, providing new opportunities
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for global learning communities. For example, students can participate in virtual
group projects, engage in peer review through online discussion boards, or collaborate
on research tasks using cloud-based tools. This has been particularly valuable in
higher education, where students from different cultural and academic backgrounds
can come together to share insights and approaches, thereby enriching the learning
experience for all participants.

Collaborative learning also aligns with constructivist theories of education,
which emphasize that learners construct their own knowledge through active
participation and engagement with the material. In collaborative settings, students take
on more responsibility for their learning, moving away from passive consumption of
information towards active inquiry and exploration. This shift empowers students to
become more autonomous learners, capable of directing their own learning paths
while benefiting from the insights and support of their peers. The teacher’s role in this
context transforms from being the primary source of knowledge to a facilitator who
guides the learning process and supports the development of critical thinking skills.

Moreover, collaborative learning contributes to the development of essential
interpersonal skills, such as communication, teamwork, and conflict resolution. These
skills are increasingly recognized as vital for success in both academic and
professional settings. In group work, students must navigate differing opinions,
delegate tasks, and manage interpersonal dynamics, all of which help build their
capacity to work effectively in diverse teams. Such experiences prepare students for
the collaborative nature of most modern workplaces, where the ability to work with
others is often as important as technical knowledge or expertise.

Despite its many benefits, the implementation of collaborative learning poses
certain challenges. One significant issue is ensuring that all students are equally
engaged and contribute meaningfully to the group’s work. In some cases, more
assertive or knowledgeable students may dominate discussions, while others may
remain passive or disengaged. This can lead to unequal learning outcomes within the
group. To address this, educators must carefully design collaborative activities that

promote equal participation and provide clear expectations for each student’s role.
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Additionally, teachers should monitor group dynamics and offer guidance to ensure
that all students are actively involved in the learning process.

Another challenge is assessing individual contributions in a collaborative
learning environment. Since the focus is on group achievement, it can be difficult to
evaluate each student’s understanding of the material or their specific input. Some
educators use peer assessment as a tool to mitigate this issue, allowing students to
provide feedback on each other’s contributions. However, peer assessment requires
careful management to ensure fairness and prevent bias. Effective assessment
strategies should combine both individual and group evaluations to provide a
comprehensive picture of each student’s performance.

In conclusion, collaborative learning is a powerful pedagogical approach that
enhances student engagement, fosters critical thinking, and prepares learners for the
demands of the modern world. By working together in a shared learning environment,
students not only gain a deeper understanding of academic content but also develop
essential interpersonal and cognitive skills. While challenges remain in terms of equal
participation and assessment, thoughtful design and facilitation of collaborative
activities can help overcome these obstacles. As education continues to evolve, the
integration of collaborative learning will play a crucial role in creating dynamic,
inclusive, and effective learning environments that support the holistic development

of students.
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THE IMPACT OF DIGITAL TECHNOLOGIES ON MODERN
PEDAGOGY

Titov Mukhailo

Oles Honchar Dnipro National University

Introduction. The integration of digital technologies into modern pedagogy has
transformed traditional teaching practices, reshaping the way educators interact with
students and deliver content. In the 21st century, digital tools have become
indispensable in classrooms, promoting more dynamic, interactive, and personalized
learning experiences. The rise of online learning platforms, virtual classrooms, and
educational software has shifted the focus from teacher-centered instruction to a more
student-centered approach. This transformation has not only altered the role of the
teacher but also expanded the opportunities for learners to engage with educational
materials beyond the confines of the classroom.

One of the most significant impacts of digital technologies in education is the
enhancement of accessibility and flexibility in learning. With the advent of online
resources, students can access information at their own pace and revisit learning
materials as needed. This flexibility allows for differentiated instruction, where
educators can tailor lessons to meet the diverse needs of their students. For example,
some learners may benefit from visual aids or interactive simulations, while others
may prefer text-based materials or video lectures. By providing a variety of digital
resources, teachers can create a more inclusive environment that accommodates
different learning styles and preferences.

Moreover, digital technologies have facilitated the development of interactive
and engaging pedagogical methods. Tools such as educational apps, virtual reality,
and augmented reality offer immersive experiences that encourage active learning and
critical thinking. These technologies allow students to explore complex concepts in a
hands-on manner, making abstract ideas more tangible and understandable. For

instance, in science education, virtual laboratories enable students to conduct
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experiments in a simulated environment, providing a safe and cost-effective
alternative to physical labs. Similarly, in history lessons, virtual reality can transport
students to historical sites, offering an experiential learning opportunity that
traditional textbooks cannot provide.

Another critical aspect of digital technologies in education is the ability to
foster collaboration and communication among students. Online discussion forums,
collaborative document editing, and group projects conducted through digital
platforms encourage students to work together, share ideas, and solve problems
collectively. This promotes the development of important soft skills such as
teamwork, communication, and leadership, which are essential for success in both
academic and professional settings. Additionally, digital technologies allow for real-
time feedback, enabling teachers to monitor students’ progress and provide immediate
support or intervention when necessary.

However, the integration of digital technologies into pedagogy is not without
its challenges. One of the primary concerns is the digital divide, which refers to the
gap between those who have access to digital resources and those who do not. In
many parts of the world, students and schools lack the necessary infrastructure, such
as high-speed internet and modern devices, to fully benefit from digital learning. This
inequality can exacerbate existing educational disparities, leaving some students at a
disadvantage. Addressing the digital divide requires investment in technology
infrastructure, teacher training, and policies that ensure equitable access to digital
tools for all learners.

Additionally, the increasing reliance on digital technologies raises questions
about the role of the teacher in the modern classroom. While technology can enhance
learning, it cannot replace the human interaction and guidance that teachers provide.
The teacher’s role in a digitally enhanced classroom is evolving to that of a facilitator,
where they guide students through the learning process, support critical thinking, and
help students navigate the vast amount of information available online. Effective
pedagogy in the digital age requires a balance between the use of technology and the

maintenance of personal connections between teachers and students.
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In conclusion, digital technologies have had a profound impact on modern
pedagogy, revolutionizing the way education is delivered and experienced. By
enhancing accessibility, promoting interactive learning, and fostering collaboration,
these tools have created new possibilities for engaging students and supporting their
academic development. However, challenges such as the digital divide and the
evolving role of the teacher must be addressed to ensure that the benefits of digital
technologies are fully realized. As the educational landscape continues to evolve, the
integration of digital technologies will play a crucial role in shaping the future of

teaching and learning.
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THE ROLE OF EMOTIONAL INTELLIGENCE IN MODERN
EDUCATION
Garbuz Inna

Oles Honchar Dnipro National University

Introduction. In recent years, emotional intelligence (EI) has become a pivotal
focus in education, reshaping traditional pedagogical approaches and highlighting the
importance of understanding and managing emotions in both students and educators.
Emotional intelligence, which encompasses self-awareness, self-regulation,
motivation, empathy, and social skills, plays a critical role in students' overall
development and their ability to succeed academically and socially. As education
moves beyond mere academic performance, the incorporation of emotional
intelligence in teaching and learning environments is increasingly recognized as
essential for fostering well-rounded individuals capable of navigating complex social
dynamics and achieving personal growth.

One of the key contributions of emotional intelligence in education is its
influence on classroom dynamics and student behavior. By cultivating emotional
intelligence, educators can create a more supportive and inclusive learning
environment where students feel safe and understood. This, in turn, reduces disruptive
behavior, increases student engagement, and promotes positive relationships among
peers. When students are taught to recognize and manage their own emotions, they are
better equipped to handle stress, frustration, and conflict, which can lead to improved
concentration and a greater willingness to participate in class activities. Moreover,
emotionally intelligent students are more empathetic, which enhances their ability to
collaborate with others and contribute to a positive classroom atmosphere.

For teachers, emotional intelligence is equally important. Educators who
possess high levels of emotional intelligence are better able to connect with their
students, understand their needs, and respond to the emotional challenges that students
may face. This ability to empathize with students helps teachers provide the emotional

support necessary for students to thrive, particularly those who may be struggling with
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personal or academic difficulties. Furthermore, emotionally intelligent teachers are
more adaptable and resilient, allowing them to manage the pressures of the teaching
profession effectively. They are able to maintain a positive outlook, regulate their own
emotional responses, and remain patient and composed in the face of challenges, all of
which contribute to a more stable and productive learning environment.

Incorporating emotional intelligence into the curriculum also has long-term
benefits for students beyond the classroom. As students develop the ability to
understand and regulate their emotions, they are better prepared to face the challenges
of adult life, including managing relationships, handling stress, and making informed
decisions. Emotional intelligence is closely linked to leadership skills, as it fosters the
ability to motivate oneself and others, navigate complex interpersonal relationships,
and resolve conflicts constructively. By focusing on emotional intelligence in
education, schools are not only preparing students for academic success but also for
personal and professional fulfillment in the future.

The development of emotional intelligence in education is often supported
through various teaching strategies that prioritize social and emotional learning (SEL).
These strategies encourage students to reflect on their emotions, set goals, and build
positive relationships with others. For example, mindfulness practices, collaborative
group activities, and open discussions about emotions are some of the ways that
emotional intelligence can be nurtured in the classroom. Through SEL programs,
students learn to communicate effectively, manage their emotions, and approach
problems with a growth mindset. This holistic approach to education promotes the
idea that emotional well-being is just as important as intellectual achievement.

However, the integration of emotional intelligence in education is not without
challenges. One of the main obstacles is the need for adequate teacher training in
emotional intelligence and social-emotional learning techniques. While many
educators recognize the importance of emotional intelligence, they may lack the
necessary skills or resources to effectively teach it. This gap in training can hinder the
successful implementation of emotional intelligence programs in schools.

Additionally, some educational systems still prioritize academic outcomes over
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emotional development, which can limit the attention given to emotional intelligence
in the curriculum.

Despite these challenges, the growing recognition of emotional intelligence as
a key component of education highlights its importance in shaping the future of
pedagogy. As the educational landscape continues to evolve, the ability to understand
and manage emotions will become increasingly relevant in preparing students to meet
the demands of an interconnected, rapidly changing world. By fostering emotional
intelligence in both students and teachers, modern education can cultivate individuals
who are not only academically proficient but also emotionally resilient, empathetic,
and capable of leading meaningful lives.

In conclusion, emotional intelligence is becoming an essential aspect of
modern pedagogy, offering benefits that extend far beyond academic achievement. By
fostering emotional awareness and regulation, education can provide students with the
tools they need to succeed both personally and professionally. Teachers who possess
strong emotional intelligence are better able to support their students, creating positive
learning environments that promote both academic and emotional growth. As schools
continue to integrate emotional intelligence into their curricula, they are helping to

prepare students for the complex social and emotional challenges of the future.
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ECONOMIC SCIENCES

THE IMPACT OF DIGITAL TRANSFORMATION ON GLOBAL
ECONOMIC DEVELOPMENT

Naumova Olena

O.M. Beketov Kharkiv National University of Urban Economy

Introduction. Digital transformation has significantly reshaped the global
economy, influencing how businesses operate, how consumers engage with products
and services, and how governments manage economic policies. The integration of
digital technologies into economic structures has accelerated innovation, increased
productivity, and created new market opportunities, fundamentally altering the
landscape of economic development. As economies become increasingly
interconnected and reliant on digital infrastructures, the global economy is
experiencing both unprecedented growth potential and emerging challenges that
require strategic management.

One of the most profound impacts of digital transformation is the expansion of
the digital economy, which includes the production and consumption of goods and
services that are enabled by digital technologies. The rise of e-commerce, online
services, digital platforms, and the proliferation of data have transformed traditional
industries and led to the creation of entirely new economic sectors. This shift has
driven economic growth in both developed and developing countries by reducing
barriers to entry for businesses, increasing access to global markets, and enabling
companies to operate more efficiently. Additionally, digital technologies such as
artificial intelligence, blockchain, and big data analytics have revolutionized sectors
like finance, healthcare, agriculture, and manufacturing, enhancing productivity and

innovation across the board.
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Digital transformation has also redefined the labor market by introducing new
forms of work and reshaping the demand for skills. As automation and artificial
intelligence take over routine tasks, there is an increasing demand for workers with
digital literacy and advanced technological skills. This shift has created both
opportunities and challenges. While digital transformation has led to the emergence of
high-skilled jobs and the growth of the gig economy, it has also raised concerns about
job displacement, particularly for low-skilled workers. Governments and educational
institutions are now tasked with equipping the workforce with the necessary skills to
thrive in a digital economy. Lifelong learning, reskilling, and upskilling programs are
becoming essential for ensuring that workers can adapt to the rapidly changing
economic environment.

The economic benefits of digital transformation are evident in the rise of
productivity and efficiency in various industries. By leveraging digital tools and data-
driven decision-making, businesses can streamline operations, optimize supply chains,
and reduce costs. For instance, in the agricultural sector, digital technologies such as
precision farming and loT-based monitoring systems have significantly improved
crop yields and resource management. Similarly, in the financial sector, fintech
innovations have democratized access to financial services, allowing individuals and
small businesses to participate in the global economy in ways that were previously
inaccessible. This increased productivity has spurred economic growth and created
new avenues for wealth creation.

However, the rapid pace of digital transformation has also introduced
significant challenges that need to be addressed. One of the key concerns is the
growing digital divide, both within and between countries. While some regions and
populations have access to advanced digital technologies and the skills to use them,
others remain marginalized, lacking the infrastructure, education, and resources
necessary to participate in the digital economy. This disparity threatens to exacerbate
existing inequalities and hinder inclusive economic development. Bridging this digital

divide requires concerted efforts from governments, businesses, and international
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organizations to invest in digital infrastructure, promote digital literacy, and create
policies that support equitable access to technology.

Another challenge posed by digital transformation is the need for updated
regulatory frameworks. As digital technologies evolve, traditional economic models
and regulatory approaches may no longer be sufficient to address issues such as data
privacy, cybersecurity, and competition. The rise of global digital platforms, for
example, has raised concerns about monopolistic practices and market dominance.
Policymakers must strike a balance between fostering innovation and ensuring fair
competition in the digital economy. Additionally, the increasing reliance on data as a
critical economic asset calls for robust data protection regulations that safeguard
consumers' privacy while enabling businesses to innovate.

Digital transformation has also heightened the importance of sustainability in
economic development. As digital technologies contribute to economic growth, they
also offer opportunities to address pressing environmental challenges. For example,
smart technologies and data analytics can optimize energy use, reduce waste, and
improve resource efficiency in various industries. Digital platforms can also facilitate
the transition to a circular economy by enabling new business models such as product-
as-a-service, where companies retain ownership of products and offer them as services
rather than selling them outright. This shift promotes sustainable consumption and
production practices, aligning economic development with environmental
sustainability.

In conclusion, digital transformation is reshaping the global economy in
profound ways, driving innovation, productivity, and growth. While it presents
significant opportunities for economic development, it also poses challenges that
require thoughtful management, particularly in terms of addressing the digital divide,
updating regulatory frameworks, and promoting sustainability. As digital technologies
continue to evolve, their impact on the global economy will only intensify, making it
crucial for governments, businesses, and individuals to adapt to the changing
economic landscape. By embracing the opportunities presented by digital

transformation and addressing its challenges, the global economy can achieve
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sustainable and inclusive growth in the digital age.
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THE ROLE OF GREEN ECONOMY IN SUSTAINABLE ECONOMIC
DEVELOPMENT
Naumova Olena

O.M. Beketov Kharkiv National University of Urban Economy

Introduction. The green economy is emerging as a vital component of
sustainable economic development, as countries and industries around the world seek
to balance economic growth with environmental protection. This concept
encompasses economic activities that contribute to reducing carbon emissions,
increasing energy efficiency, and minimizing environmental degradation. It also
emphasizes social inclusivity by ensuring that economic benefits are equitably
distributed and that environmental risks are minimized for vulnerable populations.
The transition to a green economy requires a paradigm shift in how industries operate,
how resources are utilized, and how economies are structured, making it a crucial
pathway for achieving long-term sustainability.

One of the primary drivers of the green economy is the growing awareness of
climate change and its economic impacts. The increasing frequency of extreme
weather events, rising sea levels, and the loss of biodiversity are not only
environmental challenges but also significant economic risks. In response,
governments and businesses are investing in green technologies, renewable energy
sources, and sustainable practices to mitigate these risks. For instance, the global shift
towards renewable energy, such as solar and wind power, has created new markets
and job opportunities while reducing reliance on fossil fuels. This transition is
essential for decarbonizing the global economy and achieving the targets set out in
international agreements like the Paris Agreement.

The green economy also promotes resource efficiency by encouraging
industries to use materials more sustainably, reduce waste, and adopt circular
economy principles. In a circular economy, products are designed to be reused,
repaired, and recycled, extending their lifecycle and reducing the need for virgin

resources. This approach not only conserves natural resources but also reduces the
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environmental impact of production and consumption. For example, industries like
manufacturing, construction, and agriculture are increasingly adopting eco-friendly
practices, such as using recycled materials, minimizing water and energy
consumption, and reducing pollution. These practices contribute to economic
resilience by lowering costs, improving resource security, and reducing the ecological
footprint of economic activities.

In addition to environmental benefits, the green economy fosters social and
economic inclusivity. By creating green jobs in sectors such as renewable energy,
sustainable agriculture, and eco-tourism, it offers opportunities for employment and
economic participation in rural and underserved communities. Furthermore, it
prioritizes equitable access to clean energy, clean water, and sustainable
infrastructure, ensuring that all segments of society benefit from the transition to a
greener economy. This focus on inclusivity is critical for addressing the social
dimensions of sustainability, such as poverty reduction, education, and health, which
are inextricably linked to environmental wellbeing.

However, transitioning to a green economy presents several challenges that
require coordinated efforts from governments, businesses, and international
organizations. One of the key challenges is financing the shift to sustainable
technologies and infrastructure. While green investments are on the rise, the scale of
funding required to transform industries and economies is immense. Governments
play a crucial role in creating favorable policies, subsidies, and incentives to attract
private investment in green technologies and innovations. Moreover, international
cooperation is essential to ensure that developing countries, which are often the most
vulnerable to environmental impacts, have access to the resources and technologies
needed for their own green transitions.

Another challenge lies in ensuring a just transition for workers and
communities that are dependent on traditional, carbon-intensive industries. As the
green economy grows, sectors like coal mining, oil extraction, and conventional
manufacturing may face decline, leading to job losses and economic disruption. To

mitigate these effects, governments and businesses must implement strategies for
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reskilling and upskilling workers, providing social safety nets, and supporting
economic diversification in affected regions. By addressing these challenges, the
green economy can contribute to both environmental sustainability and economic
resilience, ensuring that the transition benefits all sectors of society.

In conclusion, the green economy offers a comprehensive framework for
achieving sustainable economic development by integrating environmental, social,
and economic goals. Its focus on decarbonization, resource efficiency, and social
inclusivity positions it as a critical pathway for addressing the complex challenges
posed by climate change and environmental degradation. As the global economy
continues to evolve, the green economy will play an increasingly important role in
shaping a sustainable future, ensuring that economic growth goes hand in hand with
environmental stewardship and social wellbeing. By embracing green technologies,
policies, and practices, countries and industries can build more resilient, equitable,

and sustainable economies for generations to come.
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