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TEXHOJIOI'TYHI OCOBJIUBOCTI BUPOLILIYBAHHA
O3UMOI'O KUTA

Kopuyak Mukosa Mukoj1anoBuy
K.T.H., JOLIEHT
3aksaj BUIIOi ocBIiTH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

Osume drcumo — 1€ MOPO30CTiiiKa 3epHOBa KYJIbTypa, L0 BUCIBAETHCS BOCEHH,
MIPOPOCTAE J0 3UMH, & HABECHI BITHOBIIIOE PICT, (POPMYIOUH BUCOKOTIOKHUBHI 3epHa AJIs
xJ110a, KOPMiB, a TAKOK BUKOPUCTOBYETHCA K IIIHHUIA cUepart (3eeHe JoOpUBO) AJis
MOJIMIIEHH I'PpyHTY. JlaHa KynbTypa HEeBHOAriumBa J10 IPYHTY, CTiilKa O XOJOAy,
IIBUJKO MpPUTHIYY€e Oyp'sHM Ta TOKpally€e CTPYKTYpy IPYHTY, poOssiud #oro
17IeaTbHUM JIJIS1 PET1OHIB 3 XOJOAHUM KiiiMatoM [1, 2].

llonepeonuxu. Cning BIAMITUTH, IO O3UME KUTO MEHII BUMOIJIMBE J0 YMOB
BHUPOIIYBAHHS, HIK O3MMa MILIEHHULS, TOMY KWOTO IMOCIBH CIiJl PO3MIIIYBaTH MiCJIA
HEMapoBUX TMOIMEPEIHUKIB - KYKYpPYA3d Ha CHJIOC, PIMaKy Ta CTEPHHOBUX (03UMOi
MIICHUI[, SYMEHIO), @ TAKOXK Ha MOJSAX 3 HU3BKUM PIBHEM POIIOYOCTI IPYHTY MiCIIs
THIITNX MTONIEPETHUKIB.

Copmu. Y cxinHiii vactuni Jlicoctemy moTpiOHO BHCIBATH AMIUIOIIHI COPTH
(KUTBKICTH XpoMOcOM 14) >kuTa, siKi MalOTh Kpallly pO3BHHEHY KOPEHEBY CHUCTEMY,
OUIBIIlY KYIIMCTICTh, CTIMKIII 10 BUMEp3aHHS 1 BUIpIBaHHS. /[ BUpOIyBaHHS B
rocrnogapcTBax XapKiBCbKOi 00JaCTl PpEKOMEHAYIOThCA COPTH: XaMapKa, XapKiBChbKe
98, Xacro 1 riopuau: Ilepsictok, FOp'iBens [3].

Ob6pobimok epynmy. J1ns ciBOM XKUTa 3aCTOCOBYETHCS OBEPXHEBUM a00 MUIKHUI
oesmonuieBuit  00poOiToOK 1pyHTY a0 16 cM. Ilicnms 30upaHHS ToNEpeIHHUKA
MIPOBOIUTHCSA JIYLIEHHS CTEPHI Ha 6—8 CM TUCKOBUMHU JyIIUIbHUKAMH. [10TiM BHOCSTH
MiHepaJIbH1 JOOpUBA Ta MPOBOSATH 400 MOBEPXHEBUM 0OPOOITOK BaXKKUMU JUCKOBUMU
6oponamu Ha TOUHy 8—10 10 12 cM, a60 MiTKMiT Oe3nosuieBUil 00poOITOK HA 16 cm
YU3eIb-KyJIbTUBATOPAMH, TUIOCKOPI3aMH, IIIMPOKO3aXBATHUMH KYJIbTUBATOPAMHU
“Horsch” abo xomOiHOBaHMMU arperatamu. Kpami pesynbTatu JOCATalOThCS MpU
3aCTOCYBaHHI KOMOIHOBAHMX arperatiB, $Ki 3a OIUH NpoxiJ 3a0e3NnevyroTh
BHCOKOSIKICHY ~MIATOTOBKY TIPyHTY [0 CiBOM, HE TOTpeOyITh J10JATKOBOI
MePEeANOCiBHOI KyJIbTUBAIlll, 3HAYHO 3HUKYIOTh BUTPATH MAJHHOTO 1 MarepialbHUX
pecypcis [3].

[Ipu miAroTOBLI I'PYHTY THIIMMU 3HAPSAAASIMU TIepe]l C1BOOK0 HEOOX1THO POBECTU
MEPEANOCIBHY KYJIbTUBAIIO MAapOBHUMH KYyJIBTHBATOPAMU Ha TIIMOWHY 3aropTaHHS
HACIHHSL.

Buecenns 0obpus. O3ume XUTO TOPIBHSHO 3 O3MMOIO MIICHUICIO MAa€ O1lIbII
PO3BUHEHY KOPEHEBY CHUCTEMY 1 TOMY Kpalle BUKOPHCTOBYE (hochopHY KHCIOTY
dhochopuTis 1 kamiii 3 rpyHTy. KyneTypa 100pe pearye Ha BHECEHHSI a30THHUX JIOOPHUB.

Ha wopHO3emMax pekoMeHIy€eThCsl BHOCUTH TIOBHE MiHEpabHE JTOOPUBO B HOpMI
NeoP40K40. @ocdopni Ta kamiitHi 7o00puBa BHOCSTH MiJ 9aC OCHOBHOTO OOpPOOITKY
IPYHTY, OCKIJTKA BOHH HAHO1IBIII IHTEHCUBHO BUKOPUCTAIOTHCSI POCTUHAMU B TIEPIIIUAN
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Micsmp Bereraii. Yactuaa a3otHux moopus (25-30 % Big 3arambHOT HOPMHU) TaKOXK
BHOCHUTHCS T11]] 4aC OCHOBHOTO 0OpPOOITKY.

ITix gac ciBOM HEOOX1THO BHOCUTH B PSIKH I'paHyJboBaHu# cyrnepdocdat (10 kr
1.p./ra). SIKIo ocHOBHE JOOPHUBO HE BHECEHO, TO MPH CIBO1 Kpalle 3aCTOCOBYBATH
KOMILIEKCHI oOpuBa (HiTpoamodockKy, HITpodocKy ToIo) y Hopmi 10—15 kr a.p/ra.

CnaGopo3BUHEHI 3 OCEHI MOCIBH CIIiJI BECHOIO MIHKUBUTH azotoM (30—40 kr
1.p./Ta) MO MEP3JI0TATIOMY IPYHTY, a 100pe PO3BHUHEH1 — IPUKOPEHEBUM CIIOCOOOM IpHU
di3uuHOMY A03piBaHHI IPYHTY [3].

ITiocomoexa nacinua. J{ns mociBy HEOOX1IHO 3aCTOCOBYBATH HACIHHS MEPILIOTO
kiacy. [lepen ciBOoto fioro mpoTpyroTh PyHmazomaom, 50 % 3.11. 32 HOpMOIO 2—3 KI/T,
BiTaBakcoMm 200 ®D, 34 % B.c.kx. — 2,5-3,0 /1, Binnurom 050 SC k.c. —2,0 1/T, peamom
200, T.x.c. — 0,2 a/T, Teppacusiom T.K.c. — 0,4—-0,5 n/1 [3].

Cieba. O3uMe KUTO MEHIIOK MIPOI0 BUMOTJIMBE J0 CTPOKIB CIBOM, HIK O3UMa
MIIEHUIA, aJle BUCIBATU MOTO HEOOXIJHO B MEXaxX, AOIMYCTUMUX JJIs JaHoi 30HU. [Ipu
ciBOl1 B ONITUMAJIBLHI CTPOKH BOHO Kpallle PO3BUBAETHCS 1 HE mepepocTae. OnTumanbHa
HOpMa BUCIBY 3,5-4,0 MJTH. CX0XUX HaciHUH Ha | ra. [muOuHa 3aropTaHHs HACIHHA 4-
5cm.

3axucm nocigig 6i0 x60pob, wiKiOHUKi6 i Oyp'anie. JIig 3aXUCTy 03UMOTO KHUTa
MOKe OyTH PEKOMEHJIOBaHA CXE€Ma 3aXUCTy JUIsl O3UMOI MIIEHUIll, ajieé KUTO Mae
OUIBIIY CTIMKICTH 0 MIKIUIMBUX OPraHi3MiB 1 MEHINIE 3aCeNs€ThCs HUMHU, TOMY Ha
NEepIINA MJIaH TYT BUXOJUTh MOHITOPUHI IIKIJIHHMKIB, OCOOJIMBO MICIs CTEPHBOBUX
nonepeaHuKiB. [l 3aXUCTy POCIMH Bif 03uMOi COBKM (2-3 rycenmmui Ha 1 Mm?),
XJ1i6HOro TypyHa (2-3 nuunHky Ha 1 M?) Ta Bij iHIMX WKiZHUKIB cxomu y ¢asy 2-3
JIUCTKIB OOMPUCKYIOTh TUMU CAMHUMH TpenapaTamu, 10 il 03uMy MIIeHuuo [3].

36upanns epoowcaro. O3UMe KUTO CXWUJbHE JIO0 BWISTAHHS, OCHIIAHHS 1
MPOPOCTAHHS 3€pHA B KOJIOCI, TOMY 30MpaTH HOro moTpioHO B KOPOTKI CTpoku (7-8
nHiB). [Toneri 1 3acmiveHi Oyp'ssHaMu MOCIBU 30MParOTh PO3ALIILHUM CIIOCOO0OM y ¢hasi
CepeMHUA BOCKOBOI CTUTJIOCTI, KOJIHM BOJIOTICTh 3€pHA CTaHOBUTH MeHIie 30 %.

[licns migcuxaHHsS BajJKd TpH BoJIOTOCTi 3epHa 12-14 % 0OMOIOUYIOTH
koMOaiiHamu. [Ipsme koMmOaiiHyBaHHS TIPOBOJATH Y (a3l MOBHOI CTUIJIOCTI 3€pHA 1
BoJiorocti 14 % [3].

BucnoBku. Jlyisi mpaBWIBHOTO TIPOBEACHHS TEXHOJIOTIYHMX ONEpaliil mpu
BHUPOIIYBaHHI 03UMOT0 KHUTa MOTPIOHO HITKO JOTPUMYBATUCA arpOTEXHIYHUX BUMOT
Ta BPaxOBYBAaTH MOTr0 0OCOOJIUBOCTI SIK KyJIbTypH [4-13].
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THE ARCHITECT'S LANGUAGE IN THE STRUCTURE
OF PROFESSIONAL PROJECT COMMUNICATION

Nikanorov Serhii,
Candidate of Architecture, Associate Professor
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An architect is a highly qualified professional who carries out comprehensive
design of buildings and structures, including their planning, design, and functional
organization. Unlike engineers, the architect focuses not only on the technical
characteristics of an object but also on aesthetics, spatial perception, and its harmonious
integration into the surrounding environment. The architect emerges not merely as a
designer, but as a strategic coordinator who possesses a specific professional language
to unite the efforts of clients, engineers, and the community around the creation of a
sustainable and aesthetically pleasing living environment. The architect’s activity
directly influences the development of cities and society as a whole.

The language of the architect is defined as an extensive system of terms, concepts,
symbols, and communication methodologies used by professionals to convey authorial
ideas, conceptual foundations, as well as complex technical and aesthetic solutions.
This communicative system integrates both verbal and visual elements which, in
synergy, ensure accuracy and clarity in transmitting the design intent to all participants
of the investment and construction process—from clients and engineering personnel to
the general public.

The necessity of studying the architect’s language is determined by its role as a
critically important tool at all stages of the project life cycle. Under contemporary
conditions, the architect acts not only as a creator of form but also as an interpreter of
the client’s requests, which are often not clearly articulated. The specialist’s ability to
translate abstract requirements into concrete architectural solutions formalized in legal
and technical documentation directly affects the success of project implementation.
Furthermore, the growing demands for technical safety, energy efficiency, and social
responsibility require architects to master a specialized terminological apparatus in
order to communicate effectively with engineers and regulatory authorities.

The scientific novelty of this study lies in the systematic classification of
architectural means of expression, encompassing not only traditional technical
terminology but also parametric, symbolic, and ethical dimensions. It is demonstrated
that the professional language of the architect is a dynamic structure that evolves from
a simple description of physical elements toward the creation of complex adaptive
models that account for climatic, structural, and social factors.

The aim of the research is to conduct a multidimensional analysis of the structure
of the architect’s language, to identify its key components (from graphic to ethical),
and to determine their functional role in the process of interaction with various project
stakeholders.
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The professional language of the architect is structured around several interrelated
domains, each performing a specific communicative function:

Technical, structural, and technological apparatus: Architects operate with terms
describing the structure of a building (frame, facade, sectioning) and the processes of
its transformation (reconstruction). An essential component of this language is the
justification of material selection (steel, concrete, wood) and the integration of
engineering systems such as heating, ventilation, and air conditioning (HVAC) into the
overall architectural solution.

Graphic and digital visualization language: As architecture is a visual discipline,
drawings (plans, sections), sketches, and contemporary 3D models constitute the
foundation of communication. A special role is played by parametric models, which
enable the creation of complex objects that automatically adapt to structural or climatic
factors.

Stylistic and spatial philosophy: Through concepts of architectural styles
(Brutalism, Modernism, Art Deco), professionals convey a philosophical approach to
design. The professional language describes spatial organization through concepts of
zoning, functional connections, and the formation of visual axes and perspectives.

Functional, regulatory, and environmental terminology: The architect’s language
includes strict parameters of safety and efficiency, such as fire safety regulations,
calculations of natural lighting (northern lighting), and the implementation of “green”
technologies (solar panels, energy recovery systems, thermal insulation).

Semiotics, symbolism, and ethics: Architecture employs metaphors (buildings
shaped like flowers or trees) and symbols (domes as a connection to the divine) to
create emotional resonance with the user. Contemporary professional discourse also
includes an ethical dimension: concepts of sustainability (minimal environmental
impact), inclusivity (accessibility), and cultural integration (respect for heritage).

Thus, the language of the architect is a multifaceted and synthetic instrument that
harmonizes technical precision with artistic abstraction. It serves as a bridge between
creative intent and its practical realization. The architect’s ability to vary the means of
this language—from illustrative renderings for clients to rigorous explanatory notes
and legal contracts—ensures effective coordination among all participants in the design
and construction process. Consequently, mastery of all components of this language—
from graphics to ethics—constitutes the foundation of the professional competence of
the contemporary architect.
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Abstract

The dispersal of nanomaterials in soil, water, and air is considered a serious threat
to the stability of ecosystems. There are various pathways through which nanoparticles
enter the environment, and these can be categorized into two main groups: release
through natural phenomena and release through anthropogenic (human) activities.
Natural phenomena include processes such as earthquakes, volcanic eruptions, forest
fires, and the weathering of rocks. Anthropogenic activities, on the other hand, include
the production of cosmetic products, metallurgy and cement manufacturing, as well as
waste from factories and industrial plants [2].

Keywords: distribution, ecosystem stability, aggregation, trophic transfer,
bioaccumulation, humic substances

1. Behavior of nanomaterials in aquatic ecosystems

Nanomaterials transported through water settle much more slowly compared to
bulk materials. Due to their small size, they can be carried over long distances by water
currents [1]. In freshwater environments, nanoparticles undergo aggregation and settle
to the bottom, posing a threat to benthic species living underwater. The alkalinity and
high ionic strength of seawater facilitate faster aggregate formation of nanoparticles.
Additionally, the surface tension and viscous properties of nano-sized materials cause
them to accumulate on the water surface, leading to pollution. Nanoparticles
accumulated in the surface microlayer are considered a potential source of danger for
seabirds, mammals, and organisms living in this layer. Determining the concentration
of nanomaterials in water plays a crucial role in assessing the degree of pollution.

To date, studies on the toxicity of nanoparticles in aquatic environments have been
conducted on species such as Daphnia magna, Lymnaea stagnalis, Caenorhabditis
elegans, Danio rerio, and various algae. These organisms were exposed to Cu, Al, TiOz,
Au, and Ag nanoparticles, and the toxic effects were more severe in filter-feeding
organisms. For instance, in one study where organisms were exposed to Ag and Cu
nanoparticles, high toxicity levels were observed across all species. However, since
Daphnia perform water filtration, they were exposed to a higher amount of
nanoparticles compared to larger organisms [4]. Another study focused on the trophic
transfer and bioaccumulation of nanoparticles. Researchers exposed Eisenia fetida
earthworms to 10-20 nm Au nanoparticles and subsequently fed these worms to Rana
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catesbeiana frogs. As a result, Au nanoparticles were observed to accumulate in various
organs of the frogs, such as the liver, kidneys, spleen, and intestines. These findings
proved the possibility of the trophic transfer of Au nanoparticles [5].

2. Behavior of nanomaterials in terrestrial ecosystems

Research on the toxicity of nanomaterials in soil-based environments has
increased significantly over the last 810 years [4]. The large-scale use of
nanomaterials leads to their direct leakage into the soil. Additionally, atmospheric
deposition, precipitation, and irrigation processes also contribute to soil contamination
with nanomaterials. Due to their low migration capacity, nanomaterials move less
within the soil; consequently, the soil environment becomes the ultimate sink where
they accumulate [7]. Currently, most studies conducted in terrestrial environments
focus on the toxicity of TiO {2} and ZnO nanoparticles, primarily because these
particles accumulate more heavily in soil sediments [6]. The ionic strength, pH levels,
and texture of the soil significantly influence the transport and toxicity of nanomaterials
[4].

As these particles become part of the composition of organic and humic
substances, they are consumed by microorganisms. Microorganisms form the
foundation of the food chain and play a leading role in the energy cycle; therefore,
studying the ecotoxicity of nanoparticles in microbial communities is a crucial issue
[7]. Another subject investigated in terrestrial environments is the uptake and
bioaccumulation of nanomaterials by plants. Carbon-based nanomaterials are among
the substances most easily accumulated by plants. However, data regarding the
accumulation of metal nanoparticles such as Au, Ag, Cu, and Fe also exist in the
scientific literature [4]. Summarizing the toxicity of nanomaterials across
microorganisms, plants, and animals, it is evident that nanoparticles induce processes
such as DNA damage, ROS (reactive oxygen species) production, and apoptosis in all
living organisms.

3. Dispersal of nanomaterials in the atmosphere

According to the World Health Organization (WHO), air pollution with
nanomaterials is considered a serious threat to both the environment and human health.
The primary sources of airborne nanoparticles include the burning of wood and
biomass, as well as natural gas, gasoline, and diesel engines. In addition to adversely
affecting the respiratory, cardiovascular, and nervous systems, these nanoparticles
increase the risk of lung cancer [3].

Nanoparticles present in the air can cross the blood-brain barrier (BBB) to enter the
brain, leading to various neurological disorders. Studies conducted on animal models
show that such particles can lead to changes in emotional behavior, impairment of
learning abilities, and disruptions in neurotransmitter levels.

Various experiments have been conducted on different animal models to assess
health risks. For example, studies on mice have determined that nanoparticles are more
likely to cause lung inflammation (pneumonia) compared to larger particles. Another
study was conducted on zebrafish (Danio rerio). Although these fish do not have lungs,
they are widely used in toxicological studies during their embryonic and larval stages,
as well as in the assessment of air pollutants.
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Nanomaterials present in the air are now recognized as a "human problem." Urban
populations are the most severely affected by these impacts. According to statistical
data, exposure levels to nanoparticles in Asian countries are four times higher than in
Europe. For this reason, it is considered essential to implement personalized
monitoring systems in the future to assess the daily exposure levels of individuals
living in urban environments [8].
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Abstract

Plants are one of the fundamental components of the primary trophic level and play
a vital role in ecosystems. In addition to being the first link in the food chain, they are
considered an essential food source for both animals and humans. In recent years, the
threats posed by nanoparticles to plants and the ecosystem have attracted great
scientific interest. Plants exposed to nanoparticles can enter the human body through
the food chain and pose a risk to human health [1,3].

Keywords: nanoparticles, phytotoxicity, growth, oxidative stress, genotoxicity,
metabolism, productivity

1. Uptake and translocation of nanomaterials in plants

Nanoparticles primarily enter plants through stomata, root hairs, or microscopic
cracks on the leaf surface. Once inside the plant system, they are transported via
diffusion through the xylem and phloem vessels [2,4]. The retention of incoming
nanoparticles within the cell is determined by the particle size and the diameter of the
pores in the cell wall. Research indicates that the pore sizes in plant cell walls range
between 5-20 nm, and only nanoparticles within this size range can penetrate into the
cell interior. Nevertheless, particles with sizes of 40-50 nm can also interact with the
cell and induce certain physiological changes [5].

2. Factors influencing the phytotoxicity of nanoparticles

The emergence of phytotoxicity in plants is influenced by the physicochemical
properties of nanomaterials, the plant species, the growth stage, and the characteristics
of the environment in which the plants grow [6].

e Physicochemical properties of nanomaterials- The phytotoxicity of
nanoparticles primarily depends on their concentration. Research shows that as the
concentration of nanoparticles increases, phytotoxicity also increases [6]. For example,
when the concentration of Zn and Cu nanoparticles exceeds a critical threshold, it leads
to stunted plant growth and leaf yellowing (chlorosis) [7]. Furthermore, the size of
nanoparticles is a crucial factor in determining their toxicity level. Compared to bulk
materials, small-sized nanoparticles can exhibit higher toxicity. In one study, Au
nanoparticles with a size of 18 nm did not cause leaf necrosis, whereas 3.5 nm particles
under the same conditions succeeded in inducing leaf necrosis [8].
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o Growth conditions and environment- The impact of nanoparticles on plants
significantly depends on environmental conditions. Factors such as temperature, soil
pH, and the presence of organic matter can alter the degree of nanoparticle toxicity.
Studies have shown that over a period of 52 days, the concentration of CeO;
nanoparticles accumulated in the seeds of plants grown in soil with minimal organic
matter was higher compared to those grown in organic-rich soil [6]. Furthermore, light
radiation can modify the extent of phytotoxicity induced by nanoparticles. In research
conducted by Zou and colleagues, the influence of the light factor was investigated
during the exposure of Wolffia globosa to Ag nanoparticles. The results demonstrated
that light radiation enhanced the toxic effects of Ag nanoparticles, altering protein
content and the concentration of photosynthetic pigments [9].

o Plant species and growth stages- The degree of toxicity induced by nanoparticles
varies across different developmental stages of plants. For instance, when cucumber
seeds are exposed to CuO and CeO, nanoparticles at a concentration of 200 mg/L, a
significant reduction in leaf size is observed. However, no changes were recorded in
mature cucumber plants exposed to the same concentration of nanoparticles [10].

3. Toxic Effects of Nanoparticles on the Physiological Characteristics of Plants

e [mpact of nanoparticles on plant development. Concentrations of various
nanoparticles below a certain threshold can stimulate plant growth and seed
germination [3]. For example, the foliar application of 10 mg/L of ZnO nanoparticles
promotes the growth of coffee plants and increases their biomass [11]. However, the
majority of existing research is focused on investigating the potential harmful effects
of nanoparticles on plants. The negative effects of nanoparticles can inhibit
germination, stunt the elongation of roots and shoots, and even lead to plant death. For
instance, Lin and Xing studied the effects of Zn/ZnO nanoparticles on root elongation
in six different plant species, including lettuce, rapeseed, cucumber, radish, beet, and
corn. The results demonstrated that at a concentration of 2000 mg/L, root elongation
in these plants almost completely ceased [12].

o Oxidative stress damage. Like aerobic organisms, plants produce reactive
oxygen species (ROS) to stimulate cellular responses to environmental changes. ROS
perform two primary functions: at low concentrations, they activate defense signaling
against the entry of foreign molecules into the plant, whereas at high concentrations,
they lead to cellular degradation. To protect themselves from the harmful effects of
ROS, plants employ balancing mechanisms within the cell via antioxidant enzymes.
These enzymes include superoxide dismutase (SOD), ascorbate peroxidase (APX),
dehydroascorbate reductase (DHAR), glutathione reductase (GR), glutathione
peroxidase (GPX), glutathione S-transferase (GST), and catalase (CAT). These
enzymes are the core components of the defense system against oxidative stress and
help maintain cellular homeostasis [6].

Oxidative stress induced by nanoparticles is primarily evaluated by changes in
antioxidant enzyme activity and ROS levels. In a study conducted on Brassica juncea,
the plant was exposed to CuO nanoparticles at concentrations of 20, 50, 100, 200, and
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500 mg/L. The results showed an increase in lipid peroxidation, leading to elevated
ROS production [13].

e Genotoxicity. Due to their small size, nanoparticles can penetrate cells and cause
changes in differential gene expression. These alterations vary across different plant
species and include disruptions in cell division, DNA damage, chromosomal
abnormalities, and errors in microRNA regulation. For instance, exposure to ZnO,
CuO, CeO,, and TiO, nanoparticles has resulted in genotoxic effects in plants such as
tobacco, buckwheat, onion, and radish [14]. Furthermore, TiO, and CeO, nanoparticles
induced changes in the expression of 142 and 204 genes, respectively, in Arabidopsis
thaliana seedlings [15].

e Toxic Effects on Phytohormones. Plant hormones are key biological molecules
that influence growth and productivity under various environmental stress conditions.
Research has demonstrated that nanoparticles exert toxic effects on phytohormones.
For instance, it was found that the concentration of phytohormones decreased when
rice seeds were exposed to carbon nanotubes [4]. Various concentrations of externally
applied Fe>Os nanoparticles were shown to negatively affect the hormonal balance in
both Bt-transgenic and conventional cotton, leading to impaired plant development.
Following exposure to Fe,O; nanoparticles, the levels of abscisic acid (ABA) and
gibberellin (GA) in the leaves of conventional cotton decreased significantly compared
to transgenic cotton [16].

The toxic effects of nanoparticles are not limited to the aforementioned processes.
They also affect metabolism, as well as photosynthesis and other vital processes.
Currently, researchers are working on various solutions to mitigate nanoparticle-
induced toxicity by modifying their surface properties. For example, coating the
surface of ZnO nanoparticles with an iron layer can help prevent the release of zinc
ions. Studies have shown that iron-coated ZnO nanoparticles have no negative impact
on the germination process or the pigment content of plants [17].
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Understanding cell structure is a foundational yet conceptually challenging
component of introductory biology education. Traditional instructional approaches
often rely on schematic diagrams and memorization, which may limit students’ ability
to develop coherent mental models of cellular organization [1]. This study explores the
use of art-based learning as a methodological tool to enhance conceptual understanding
of cell structure and organelle function.

Within the proposed approach, students are invited to visually construct their own
representations of cells based on prior knowledge, imagination, and emerging
biological concepts [2, 3]. Through the process of drawing, labeling, and refining
cellular components, learners actively engage with spatial relationships, functional
differentiation, and hierarchical organization at the cellular level [4]. This creative task
serves not as an artistic exercise, but as a cognitive and reflective tool that reveals
students’ preconceptions, supports conceptual integration, and facilitates meaningful
learning. Photographs Nel and Ne2 show students’ work from the “Biological
Discoveries” class, which I lecture, focusing on the artistic visualization of cell
structures.

Preliminary observations indicate that art-based visualization encourages deeper
engagement, improves retention of organelle structure and function, and promotes
metacognitive awareness of learning processes. The method is particularly effective at
the introductory level, where students often struggle to connect abstract terminology
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with three-dimensional cellular architecture. The findings suggest that integrating
artistic practices into biology education can strengthen foundational biological

‘ understanding by bridging
u CR scientific concepts with visual

(S
e B (o 7

thinking. Art-based learning
represents a flexible, low-cost,
and inclusive pedagogical
strategy ~ with  significant
potential ~ for  improving
comprehension  of  core
biological principles [5, 6].

In my view, this method
actively fosters the
development of students’
intuitive  and  integrative
thinking, which is essential for
scientific understanding at
both micro- and macrosystem
levels. By  encouraging
learners to construct their own
visual interpretations of cellular structure, the approach strengthens their ability to

Photo 1. An intuitive map of the living cell [shows f€cognize patterns, infer

students’ work from the “Biological Discovery” class] ~ functional relationships, ?md
translate abstract biological

concepts into coherent mental models [7]. These intuitive skills form the foundation of
scientific creativity and problem-solving across disciplines.

Moreover, the integration of artistic practices into biology education serves as a
powerful motivational tool. Students are not only invited to engage with scientific
content, but are also given the opportunity to express their individual creativity and
personal perspectives. This dual engagement helps learners perceive themselves
simultaneously as creative individuals and emerging scientists, reducing the perceived
divide between the sciences and the arts. For example, students interested
in biomedical engineering often approach cell drawings as functional systems,
emphasizing structural optimization and interaction between organelles. Those
inclined toward ocean and marine sciences may intuitively relate cellular organization
to larger ecological systems, recognizing parallels between cellular compartments and
ecosystem-level processes [8, 9]. Similarly, students focused on environmental
research frequently connect cellular functions to broader environmental contexts,
linking microscale processes such as metabolism and transport to macroscale
phenomena including nutrient cycles and ecosystem resilience.

Qeyy”
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By bridging creative expression with scientific reasoning, this method supports a
holistic educational framework in i
which students are encouraged to e s nee
explore biology as a dynamic, ' ‘
interconnected system. It enables
learners to navigate seamlessly
between microsystem and
macrosystem perspectives,
reinforcing the idea that scientific
inquiry benefits from imagination,
intuition, and  interdisciplinary
thinking [10,11].

Ultimately, this approach not

only deepens conceptual ~ Photo 2. Internal Architecture of a cell: an
understanding of biological Intuitive representation [shows students’ work
fundamentals but also inspires from the “Biological Discovery” class]

students to envision themselves as future scientists capable of innovative thinking
across a wide range of scientific fields.
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Abstract

Thiourea and its derivatives are quite strong inhibitors of acid corrosion [1], the
protective effect of which is explained by the donor-acceptor interaction of the multiple
bond and heteroatoms with the metal [2]. It is also known that the main factor affecting
the effectiveness of most acid corrosion inhibitors is the presence of an ammonium
center in their structure, due to which the inhibitor molecules are adsorbed on the metal
surface [3]. The introduction of such a center into the structure of thiourea and its
derivatives will enhance the overall protective effect of such compounds.

In addition, organic cations, which have a significant shielding effect, will also
improve the protection of the metal [3]. In this regard, it is of interest to synthesize
compounds of this structure that provide a total inhibitory effect and study their
behavior in an acidic medium.

The aim of this work is, firstly, the one-step synthesis of N-aryl-N!-
pyridylthioureas and their benzylation to obtain pyridinium salts, and secondly, the
study of the anticorrosion properties of these compounds in an acidic medium.

Keywords: N-Aryl-N'-pyridylthioureas, benzylated N-aryl-N'-pyridylthioureas,
corrosion, corrosion inhibition coefficient, energy parameters.
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Materials and methods

N-Phenyl-, 1- and 2-naphthyl-N!-2- and 4-pyridylthioureas were synthesized by
the reaction of phenyl-, 1- and 2-naphthylisothiocyanates with 2- and 4-
aminopyridines. By benzylation of the latter, their pyridine salts were obtained. The
anticorrosion properties of the synthesized compounds were studied gravimetrically in
3M HCI at 80°C using samples of steel 08 kp. The introduction of a benzyl radical into
the structure of N-aryl-N'!-pyridylthioureas leads to the appearance of a new adsorption
ammonium center, which enhances the overall anticorrosion efficiency of the obtained
compounds. The corrosion inhibition coefficient y when using N-aryl-N!-
pyridylthioureas, having a value from 4.5 to 59.0, increases for their pyridine salts to
90.8 -629.0.

To explain the different anticorrosion activity of N-aryl-N'-pyridylthioureas and
their pyridine salts, quantum-chemical calculations of the energy parameters of gnomo,
ELumo and AE=Erumo-Enomo were carried out and the dependences of the reduced
corrosion inhibition coefficients [y] on Enomo, AE and e“E. A correlation has been
established between the inhibitory efficiency and energy parameters of the studied
compounds.

"H-NMR spectra were recorded on a JEOL spectrometer(90 MHz) in DMSO-d;
with TMS as internal reference, chemical shifts were measured in the o scale. The
purity of the obtained compounds was monitored by TLC and column chromatography
on Merck silica gel 60F-254. Reagents for the experiments of chemically pure grade
were used. For quantum chemical calculations the Firefly software package [4] was
used, partially based on the GAMESS (US) source code [5], according to the B3LYP
method with the basic set 6-31G(d) [6,7], which allows to find the conformation with
the minimum energy, determine the energies of the HOMO and LUMO, the charges of
the adsorbed centers of cations of structures.

The starting N-aryl isothiocyanates (1-3) required for the synthesis of N-aryl-N'-
pyridylthioureas (6-11) were obtained according to [8, 9]. N-Phenyl-N!-(2-
pyridyl)thiourea (6) was obtained by the reaction of N-phenylisothiocyanate with 2-
aminopyridine according to [10], N-aryl-N'-pyridylthiourea (7-10) was synthesized by
the same method [11] as indicated on the scheme . The physicochemical constants of
thioureas (6-10) and the data of their IHMR spectra corresponded to the literature data.

General procedures for synthesis and benzylation of N-aryl-N!-pyridylthioureas
(Scheme).
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13 R=1-Naphtyl 16 R=1-Naphtyl
14 R=2-Naphtyl 17 R=2-Naphtyl

(7-9 Mmol) thiourea (6-11) and (7-14 mmol) benzyl chloride were dissolved in 25-
30 ml of dry benzene or CHCI3, boiled for 10-22 h, the mixture was cooled and the
solvent was evaporated in vacuum to a dry residue or precipitated from the reaction,
the precipitate was filtered off, dried in a vacuum desiccator, and weighed. The yields
of salts (12-17) were 44-98%, after further purification by recrystallization or by TLC
or column chromatography, the melting point was determined, elemental analysis and
IHMR spectrometry were performed. Physicochemical constants of salts 12-17 and
data of "HMR spectra are shown in Table 1.

Table 1
Physicochemical constants of synthesized salts 12-17
Compo | mp | Found, % Formula Calculated, | 'HMR,s, Yield
und , °C % (1H) , %
Cl N Cl N NH
12 162 | 10.74 | 11.17 | CioHisCIN3S | 10.11 | 11.80 | 10.88; 62
13.82
13 195 | 8.83 | 10.30 | C23sH20CIN3S | 8.87 | 10.34 | 10.09; 56
11.45
14 234 | 8.82 | 10.30 | C23sH20CIN3S | 8.87 | 10.34 | 11.63; 60
11.75
15 200 | 10.09 | 11.77 | CioHisCIN3S | 10.11 | 11.80| 11.47; 44
12.13
16 120 | 8.83 | 10.29 | CsH2CIN3S | 8.87 |10.34| 12.58; 65
13.16
17 90 |8.82 |10.33 | CsH2CIN3S | 8.87 |10.34 | 11.75; 98
12.36

Anticorrosion activity
Corrosion tests in 3M HCI at 80° C were carried out by gravimetric method using
08 kp steel samples of cylinder form (diameter of 1 1mm and height of 20 mm) polished
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to the 5 class of accuracy. Before being placed in the medium corrosion, the steel
samples were cleaned with acetone and dried for 5-6 hours in a silica gel desiccator.
After completion of the experiment, the sample was washed with distilled water and
dried at 150°C for 0.5 h and weighed by analytical scales, 0.01 mol-L! of synthesized
compounds were used for inhibition, the tests period was 0.25h. Corrosion inhibition
coefficient was calculated using formula y = i/i’, i and i’ are the corrosion rates in the
absence and in the presence of the inhibitor respectively [3]. The reduced corrosion
inhibitory coefficient [y], taking into account the molar mass of organic inhibitors, was
calculated by the formula [y] = y/M, where M is the molar mass of the inhibitor. The
results of the tests are presented in Table 2.
Table 2
Influence of thioureas (7-8, 10-11) and products of their benzylation 12-17
on the corrosion of steel 08 kp for 0.25 h in 3M HCI at 80°C

Corrosion Compound

inhibition 7 8 10 11 12 13 14 15 16 17
coefficient .

Y 10,2 [ 59,1 |52,7 |4,4 |[163 |596 |629 |91 466 | 422
[v] 0,04 10,21 {0,19 [ 0,02 | 0,46 | 1,47 | 1,55 0,26 | 1,15 | 1,04

Results and discussion

N-Aryl-N'-pyridylthioureas 6-10 were obtained by a one-step synthesis in 63-89%
yields, undescribed N-(2-naphthyl)-N'-(4-pyridyl)thiourea (11) was synthesized by the
same method, elemental analysis data corresponded to its empirical formula, the 'THMR
spectrum contained a broadened singlet of 2 protons of the NH groups at 10.27 ppm.
For pyridinium salts 12-17 obtained by benzylation of thioureas 6-11, the elemental
analysis data also corresponded to their empirical formulas, and their 'HMR spectra
contained signals methylene protons of CH,- groups of benzyl radicals at 5.87-7.39
ppm, signals of 2 protons of NH groups at 10.09-12.56 and 11.45-13.82 ppm.

To evaluate the anticorrosion properties of the synthesized compounds, we studied
their effect on the corrosion of steel 08 kp for 0.25 h in 3 M HCI at 80°C, using them
in an amount of 0.01 mol, determined the corrosion inhibition coefficient y and
recalculated it into the reduced corrosion inhibition coefficient [y], taking into account
the molecular weight of the tested compounds.

As can be seen from Table 2, the anticorrosion properties of thioureas 6-11 and
their pyridinium salts 12-17 differ sharply. The first exhibit a rather weak protective
effect, the values of the coefficient y when they are used range from 4.4 to 59.1. This
can be explained by the fact that the ability of the molecules of these thioureas to be
adsorbed on the metal surface and protect it from corrosion is limited only by the donor-
acceptor interaction n-electrons of a multiple bond and p-electrons of heteroatoms with
vacant metal orbitals [2], which is affected by the size and spatial arrangement of the
phenyl, naphthyl, and pyridyl radicals.

The introduction of a benzyl radical into the structure of synthesized urea
molecules to obtain salts 12-17 leads to the formation of a new, stronger adsorption
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ammonium center, which creates intramolecular synergy and the inhibitory effect is
sharply enhanced (Table 2). In the series of benzylated thioureas, 12-17 are the least
active as inhibitors of salts 12 and 15, in the structure of which there is a phenyl radical.
In the presence of naphthyl radicals in their structure, the anticorrosion properties
naturally increase by almost 4 times and the coefficient y increases to 421.7-629.1,
which can be explained both by the stronger blocking effect of these radicals and by
the energy parameters of the cations of such salts adsorbed on the metal surface. It is
known from the literature [12] that such parameters can be the energies of the frontier
orbitals EHOMQ, ELUMO and AE:ELUMO‘EHOMO-

We carried out quantum-chemical calculations of these parameters for salt cations
12-17 and their results, as well as the values of the coefficients y and [y] are given in
Table 3, from which follows the confirmation of the dependence of inhibitory effects
on energy characteristics, proposed by the authors of [12-15].

Table 3
Inhibitory effect and quantum-chemical parameters of cations of
compounds 12-17.

Compound EHOMO ELUMO ) AE ) eV eAE Y [’Y]
eV eV

12 - -2,12 9,2 198,20 163,81 | 0,46
11,1

13 - -5,60 | 2,630 13,90 596,65 1,47
8,23

14 - -5,71 | 2,35 10,50 629,11 1,55
8,06

15 - -1,92 19,29 10,60 90,70 0,26
11,1

16 - -5,34 | 3,2 27,2 466,33 1,5
8,66

17 - -5,35 | 3,37 29,14 421,72 1,4
8,72

Table 3 shows the dependence of the anticorrosion properties of the studied salts
on the Enomo value of the following order 14> 13> 16> 17> 12 > 15, and the decreasing
values of A E occur in the series 15> 12 > 17> 16 > 13 > 14, which correlates with
values y and [y]. According to Table 3, a graph of the linear dependence [y]= f( AE)
was constructed and an approximation was carried out (R=0.96), for the dependence
graph [y] = f(e*F)), the correlation coefficient is a more correct value of 0, 99 than in
[12, 13] when studying the anticorrosion properties of other amines. When applying
the IMCA principle to the processes of metal dissolution and corrosion inhibition, the
investigated compounds 12-17 can be attributed to "hard" molecules due to the AE
values found for them and having the ability to create strong bonds with the metal
surface.
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Conclusions

N-aryl-N!-pyridylthioureas were obtained by a one-step synthesis, and pyridine
salts were synthesized by benzylation in 44-98% yields. The anticorrosive properties
of the synthesized compounds were studied in the study of corrosion of steel 08kp in
3M HCIl at 80°C for 0.25 h. Introduction into the structure of N-aryl-N!-
pyridylthioureas of the benzyl fragment leads to the appearance of a new adsorption
ammonium center, which enhances the overall anticorrosive efficiency of the obtained
compounds. The coefficient of corrosion inhibition y when using N-aryl-N!-
pyridylthioureas as inhibitors, having a value from 4.5 to 59.0, increases for their
pyridinium salts to 90.8-629.0. For the latter, the reduced corrosion inhibition
coefficient [y]=y/M, where M is the molecular weight of the inhibitor, correlates better
than the coefficient y with such energy characteristics of the cations of these salts as
Enomo and AE=Erumo-Enomo.
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The application of construction-scale 3D printing technology opens new
possibilities for the fabrication of efficient structural forms, in particular reinforced
concrete arches. Additive manufacturing enables the realization of curvilinear
geometry with high accuracy, optimization of material consumption, and reduction of
construction time.

Despite the active global development of construction 3D printing, Ukraine
currently lacks a regulatory framework for the design and construction of 3D-printed
reinforced concrete structures, including arch systems. In addition, information on the
technological features of manufacturing such elements using construction 3D printers
remains limited. Certain scientific studies in this field are conducted by researchers of
Lviv Polytechnic National University.

Therefore, the development and generalization of technological approaches to the
fabrication of shallow reinforced concrete arches using construction-scale 3D printing
is a relevant task, taking into account the specifics of layer formation, reinforcement
arrangement, and arch geometry. In Ukraine, the development of construction 3D
printing technology is carried out by UTU.

The aim of this work is the design and manufacturing of a shallow reinforced
concrete arch under production conditions using construction 3D printing technology.

The objective of the work was to design a shallow reinforced concrete arch with a
tie and to develop its manufacturing technology, taking into account reinforcement
features and the technological capabilities of a construction 3D printer, as well as
providing the possibility of further monitoring of concrete and reinforcement
deformations.

The structural solutions and technological sequence of specimen formation were
developed considering the technical characteristics of the construction 3D printer.

The technological sequence included: design of the arch and creation of its digital
model; fabrication of reinforcement cages; modeling of the nozzle movement trajectory
of the 3D printer; layer-by-layer extrusion of the concrete structure with technological
pauses of 3—5 minutes between layers; installation of two reinforcement cages after the
first and fifth extrusion layers; installation of embedded elements (metal tubes) in the
support zones; curing of the arches for 28 days until the design strength of concrete
was achieved; and transportation of the finished arches to the laboratory.

The reinforcement cage was manufactured using class Vr-1 reinforcement with a
diameter of 5 mm. Transverse reinforcement was welded to the longitudinal bars with
a spacing of 50 mm. Additional reinforcement was provided in the support zones, and
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temporary reinforcement tie bars were installed to ensure spatial stiffness and facilitate
transportation of the reinforcement cage. Elongated nuts were welded to the
reinforcement cage to enable further measurement of reinforcement deformations.

The installation of the reinforcement cage on the first concrete layer is shown in
Fig. 1, while the formation of the fourth layer and the integration of embedded elements
in the supports are shown in Fig. 2.

Fig. 1. Reinforcement frame over the first concrete layer
[Photos taken by the author of the study]

Fig. 2. Embedded parts in supports
[Photos taken by the author of the study]

After printing the sixth layer, a finished shallow arch structure was obtained (Fig.
3).

Fig. 3. Printed arch design
[Photos taken by the author of the study]

As a result of the performed work, a structural solution was developed and a
shallow reinforced concrete arch was manufactured using construction 3D printing
technology. The developed manufacturing technology ensures the production of
structures with predefined geometry and stable structural characteristics.
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The design and fabrication of the shallow reinforced concrete arch were carried out
taking into account the features of additive manufacturing, layered concrete structure,
and reinforcement.

The manufactured arch structures can be applied in real construction practice and
confirm the high efficiency of construction-scale 3D printing.
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The possibility of using an electronic digital signature to add integrity and
authenticity to the document is being investigated. The results of the implementation
of electronic digital signatures and electronic document management in the activities
of regional and municipal administration bodies in the Far Eastern Federal District are
shown.

Keywords: electronic digital signature, electronic document flow, integrity and
authenticity of the document.

To give electronic documents an official status, it is necessary to ensure the
preservation of their integrity and authenticity. Integrity means the unchanged content
of the document over time.

Authenticity is a property of an electronic document that allows you to prove the
authorship of the document, the time of its creation, and the authenticity of its content.
Electronic digital signature (EDS) is a requisite of an electronic document, intended to
protect this document from forgery, obtained as a result of cryptographic
transformation of information using a private key of an electronic digital signature and
allowing to identify the owner of the certificate of the signature key, as well as to
establish the absence of distortion of information in the electronic document.

A document in electronic form, signed with an electronic digital signature, acquires
legal status and has the same legal force as a paper document with a handwritten
signature and seal [1].

An electronic digital signature helps to make sure that no one will change the
document after signing the document by a specific person, verifies the reliability of the
sender of the email and the safety of its content, uniquely identifies the author of the
document and indicates the date of creation.

Using a digital signature also allows you to ensure:

- control of the integrity of the document: in case of any accidental or intentional
modification of the document, the signature will become invalid, because it was placed
on the basis of the original document and corresponds only to it;
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- authenticity, which is manifested in the impossibility of renouncing authorship:
in order to create a correct signature, it is necessary to know the private key, and it must
be known only to the owner, so the owner of the document cannot refuse his signature;

- protection against forgery of the document: the guarantee of detection of forgery
during integrity control makes forgery impractical in most cases.

To ensure greater reliability of an electronic document, the mandatory attributes of
an electronic digital signature include a cryptographic part that guarantees the
reliability of the source of information about the person who signed the document. In
addition to the cryptographic part, an electronic digital signature necessarily contains
minimal information about the signer and some technical information: the date and
time of the signature, information for additional signature verification mechanisms,
extended information about the signer, his powers and relationship to the signed data,
comments, files, a graphic image of the handwritten signature and other functionally
required data [2].

Thus, with the help of cryptographic protection, confidentiality (impossibility of
reading by outsiders) and authenticity (integrity, authenticity, authorship and
impossibility of rejection) of information are implemented. A feature of modern
cryptographic protection of information is the fact that the general availability of
algorithms by which information is transformed does not affect the degree of data
protection.

Yes, a simple electronic signature is an electronic signature (ES) created with the
help of technical means by the person who signed the electronic message and contains
an unambiguous indication of this person; enhanced electronic signature — an electronic
signature that meets the requirements of a simple electronic signature, allowing to
confirm the integrity and immutability of an electronic message after its signature; a
qualified electronic signature is an ES that meets the requirements of an enhanced
electronic signature, confirmed by a certificate issued by a certification center
accredited in accordance with the requirements of the future federal law.

A simple electronic signature can be used to sign electronic messages sent to a state
body, a local self-government body, or an official.

An electronic digital signature is a requisite of an electronic document, intended
for its protection against forgery, obtained as a result of cryptographic transformation
of information using a private key and allowing to identify the owner of the key
certificate, as well as establish the absence of distorted information in the electronic
document.

The electronic digital signature mechanism works using two cryptographic keys —
private and public — which are generated by the author (sender) of the message.

The closed (secret) key of an electronic digital signature is a sequence of symbols
intended for the creation of an electronic digital signature and known only to an
authorized person — the owner. He uses this key to create his signature under the
document.

The open (public) key of an electronic digital signature (Public Key Infrastructure)
is a publicly accessible sequence of symbols intended for verification of the sender's
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electronic signature. The public key only allows you to check the existing electronic
digital signature, but does not allow you to "sign" instead of the sender.

The process of hashing — asymmetric algorithms applied to an electronic digital
signature presupposes the calculation in the process of its creation of the so-called hash
function (hashcode) — a sequence of zeros and ones of the same length. And although
the length of the hash of a document of any size, at first glance, does not appear to be
large, identical hashes of vulnerable documents can be found with a probability lower
than the probability of matching fingerprints in people. After this, the received hash
code is "closed" with the secret key of the person signing the document, i the electronic
digital signature of the document as a result of the described process is added to its
original text.

A document drawn up in this way is a document signed by an electronic digital
signature (Pic.1).

— Y 5d41402abcab2a76 e
abC a
° o 4 b9719d911017c592)
Signer Document o) Beo Hash rivate Key Digitally Signed
Hash Algorithm

Document

Hash Algorithm
HHHE
| 5d41402abc4b2a76 v
—_— WPV, b9719d911017c592 e —_— :
o1 O1 )0 —_ —_— ﬂ.
_,@ 5d41402abc4b2a76 ;

| b9719d911017¢592
Public Key

Digitally Signed Hash
Document

If hashes are identical, Original Document Verifi
the signature is valid eritier

Picture 1. — The electronic digital signature mechanism (EDS) [3]

By the signature, the recipient of the message can verify that the message was sent
by the author, and not by someone else. In addition, a document signed in this way
cannot be changed.

Checking the EDS under an electronic document to establish its authenticity is
performed with the help of a public key paired with a private key, which can be
distributed freely and must be available to any participant in the information exchange
with the owner of the private key.

If the codes match, the signature is correct, then the document is genuine. And if
the secret key of the person who was supposed to sign the electronic document was
actually used when creating an electronic digital signature, and the content of the
document was not changed intentionally or accidentally (for example, due to
interference in the communication channel) when it was sent, then the document is
considered genuine and valid.
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In addition, acts of state and municipal bodies may establish cases in which
electronic messages sent by them cannot be signed with a simple electronic signature
and require their signature with a second type of electronic signature or a paper
document. Such acts must be adopted taking into account the principles of regulation
of relations in the field of use of electronic signatures and other requirements of the
draft law on the use of certain types of signatures.

Qualified electronic signature can be used when addressing in the form of an
electronic message by individuals and legal entities to state bodies and local self-
government bodies in connection with the implementation by the latter of state or
municipal functions involving the creation, modification or termination of the rights
and obligations of individuals and legal entities, when sending electronic documents
by state bodies and local self-government bodies to other persons [4].

The subjects of the regulation are the participants of the electronic document
management system acting in the person of their authorized representatives - users of
this system: owners of signature key certificates and users of signature key certificates
issued by the authentication center. The signature key certificate is recognized as issued
by the Certifying Center if the authenticity of the electronic digital signature of the
authorized person of the Certifying Center is confirmed. The regulation establishes a
list of electronic documents that can be signed with an electronic digital signature and
in which an electronic digital signature is recognized as equivalent to a handwritten
one if all conditions for equivalence are met.

An electronic digital signature is formed using modern software and an electronic
document management system. The Regulation clarifies and specifies the procedure
for using EDS, purposes, methods of ensuring legal validity. As it appears, this
document was developed with the aim of supplementing and expanding the existing
legislation, it allows to specify the organizational issues of the introduction of EDS in
the city administration.

An electronic digital signature is an effective solution for everyone who wants to
keep up with the times. The advantages of EDS are obvious — documents signed with
an electronic digital signature can be sent to the destination within a few seconds. All
participants in the electronic exchange of documents receive equal opportunities
regardless of their distance from each other. Thanks to new technologies, borders are
being erased in the 21st century. It is practically impossible to fake EDS - this requires
a huge number of calculations that cannot be implemented at the current level of
computing technology and mathematics in an acceptable time.

Additional protection against forgery is provided by the certification of the public
key of the signature by the certifying center. In addition, at the request of the client, the
authentication center can insure his EDS [5].

The growth of information shows that EDS is indispensable in the new millennium.
It is necessary to use it, and over time it can replace signatures with a ballpoint pen, by
means of postal, telegraphic, telephone and (or) teletype communication from the
document circulation. The future of EDS may be "different", a form of transmission of
signatures over long and small distances that is still unknown to us. The endless flow
of information, the desire to make a deal or to conclude this or that government
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agreement in the shortest possible time will force the law enforcement officer to use
EDS tools.
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JTEHCUTOMETPUYHI MAPKEPHU ITIOPYILIEHHS
KICTKOBOI TKAHUHMU V )KIHOK-MOHAXUHD:
BIKOBUM AHAJII3

ba0enst 'anna

KaHAMIAT MEAUYHUX HAaYK, CTApIINi HAYKOBHUH CIIiBPOOITHHUK,
3aCTYMHHK JUPEKTOpa 3 HAYKOBOi poboTH, JlepkaBHa ycTaHOBA
«IHCTUTYT CTOMATOJIOTI] Ta IIEJIEMHO-INIIEBOI Xipypril
HarmionaneHoi akaneMii METUYHUX HAyK Y KpaiHu»

CraH KICTKOBOI TKaHMHHU € BaXJIMBUM IHIUKATOPOM 370pOB’sA KIHOK [1-2], a
BIKOBE 3HM)KEHHS 1i MIHEPAJIbHOI LIUIBHOCTI CYNPOBOKYETHCS 3pOCTAHHAM PU3HUKY
OCTEOMEH1i, 0CTEONOpo3y Ta MOPYILIEHb CTOMATOJIOTIYHOTO cTarycy [3-5]. ¥V kiHOK-
MOHaXHWHb crienu@ika xapuyBaHHs, (I3UYHOT aKTUBHOCTI Ta COMATUYHUX OOTSKEHb
MOKE€ BIUIUBAaTU HAa PEMOJICIIOBAHHS KICTKOBOI TKaHMHM [6-7], 110 BH3HAYae
aKTYaJIbHICTh OIIIHKHM IXHBOTO KICTKOBOT'O CTaTyCy.

Merta gociigikeHHsi — OIIHUTH CTaH KICTKOBOI TKaHWHU >KIHOK-MOHAaXWHb 3a
JAHUMHU YJIBTPa3BYKOBOI JEHCUTOMETPIii, BU3HAUUTH BIKOBI OCOOJIMBOCTI 3MIH Ta
MPOAHAI3YBaTH KOPEJNAIIHI B3a€MO3B’S3KU 3 MOKA3HUKAMH MapOJIOHTAIBHOTO
CTaTycy.

Marepiaau Ta Meroam aociaimxeHHsi. byno oOcrexeHo 29 KIHOK-MOHaXHHb
BikOM 27—70 pokiB, siki Oynu po3noziiedi 3a BikoM (BOO3): 2544 p. (n=15), 45-59
p. (n=10), 60-75 p. (n=4). OuiHKY SIKICHUX Ta KUJIbKICHUX MOKa3HUKIB KICTKOBOI
TKQaHUHU BUKOHYBAJIM METOJOM YJIbTPa3BYKOBOI ACHCHUTOMETpIi Ha amapaTti Sonost
2000 (OsteoSys, Kopes) 3 mokasunukie BQI, SOS, BUA Ta T-score. Otpumani
pe3yabTaTd OyJo MiAJaHO CTATUCTUYHIA OOpoOLl 3 BHUKOPUCTAHHAM KPUTEPIIO
Kruskal-Wallis. KopensiiifHi B3a€M03B’sI3KM BU3HAYAIN 32 KOS(IIEHTOM KOPEISIi
[Tipcona. PiBenb cTaTucTH4HOI 3HaUyII0CTI npuiiManu npu p < 0,05.

PesyabTatn. VY pe3ynbTaTi MPOBEACHOTO JICHCUTOMETPUYHOTO OOCTEKEHHS
KIHOK-MOHaXHHb BCTAHOBJICHO BUPA3HY BIKOBY TEHJICHLIIIO J0 MOTIPUIEHHS SKICHUX
XapaKTEepPUCTHUK KiCTKOBOI TkaHuHU. HaitBun nokazauku T-score, BQI, SOS ta BUA
3apeeCcTPOBAHO Y JKIHOK BIKOM 25—44 pokiB, A€ OUIBIIICTh TapaMeTpiB mepedyBaiu B
Mexxkax Hopmu (T-score y cepeanbomy —0,73 £ 1,77). V miil rpym nepeBaxaiu
HOpPMajbHI 3HAYCHHS MIHEPAJIBHOI IIIIBHOCTI, XO04Ya IIOOJWHOKI JKIHKH Maju
MMOKA3HUKH, 110 BIAMOBIAIN OCTEONEH1i a00 HAaBITh OCTEONOPO3Y.

VY BikoBii Tpymi 45-59 pokiB BiA3HaueHO MOMIpHE 3HWXEHHs T-score (y
cepenabomy —1,10 £ 0,87; p < 0,05 MOPIBHAHO 3 MOJIOAIIO TPYTOI0), M0 BKA3ye Ha
3pOoCTaHHs MomUpPeHocTi octeoneHiyHux 3miH. [Tokazauku BQI, SOS ta BUA y mii
rpyrni Majaud TEHJACHINIO 10 3HIKCHHS, allé CTAaTUCTUYHO JIOCTOBIPHOI pPI3HMII
MOPIBHSHO 3 TPYTOI0 25—44 pOKiB HE BUSBIICHO.

Haii611p11 HecnpUATANBUI CTaH KICTKOBOT TKAHWHU BCTAHOBJIEHO y *KIHOK BIKOM
60—75 poxkiB. Jlns i€l rpynu xapakTtepHi HaifHMKY1 3Ha4eHHs T-score (—2,03 + 0,46;
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p <0,001), mo BiAMoOBia€ BUpaXKeHil OCTEOMNEHIi Ta OCTeOnopo3y. Takox T10CTOBIPHO
samkyBanucsa BQI (65,05 = 8,18; p < 0,01), SOS (1472,30 + 46,55 m/c; p < 0,01) Ta
BUA (36,10 £ 13,02 n1b/MI'tt; p <0,01) mopiBHsIHO 3 060Ma MoJioAmMMu rpynamu. Le
BiJI0Opakae MOTIPIICHHS MIKpOapXITEKTYPH KICTKOBOT TKAHUHHM, & TAKOX ITiIBUIIIEHHS
il KPUXKOCTI.

CtpykTypa HOpyIIeHb MIHEpPAIbHOI WIUIBHOCTI KICTKM Yy 3arajibHiii BHUOIPII
XapakTepu3yBaiacs JAOMIHYBaHHSIM OCTEOIEHii, sika crocrepiranaca y 51,7 %
00CTeKEHUX, TOJI SK OCTEOmopo3 peectpyBaBcs y 6,9 %. 3 BikoM dYacToTa
naToJoTiYHUX T-score MociI0OBHO 3pocTana: Bija 6,7 % BUIAIKIB OCTEONOPO3Y y TPy
25-44 pokiB 10 25,0 % — y rpymi 60—75 pokiB..

AHani3 JaHUX TPO CYNyTHIO COMAaTHYHY TMATOJOTiI0  [OKas3aB, IO
HaWIMOMIMPEHIIIMMI Y MOHaXWHb OyJiH eHIOoKpuHHI nopywenHs (37,9 %), cepueBo-
CyAMHH1 3axBoproBaHHs (34,5 %) Ta nereHepaTUBHO-AUCTPOPIUHI YpaKEHHSI OTIOPHO-
pyxoBoro amapaty (31,0 %). IIpore kopensuiiHMIA aHaN3 HE BUABUB CYTTEBUX
3B’A3KIB MDK IMMH [ATOJOTISIMA Ta CTAHOM KICTKOBOI TKAHMHU: 3HAYEHHS
koedirieHTiB Kopesiii BapiroBanu Big —0,27 1o +0,05, 1110 CBIAYUTH PO JOMIHYHOUHIA
BIUTUB BIKY SIK OCHOBHOTO (haKTOPY MOTIPIIEHHS KICTKOBOTO METa0O013MYy.

JlochmipkeHHsT B3a€EMO3B’SI3Ky MDK IOKa3HMKaMH JIGHCUTOMETpli Ta CTaHOM
NapoJOHTa MPOJEMOHCTPYBAJIO HASBHICTh HETaTHMBHUX Kopessuiii mix T-score Ta
IIMOWHOIO 30HyBaHHS MapoAoHTaIbHUX KapMaHiB (r =—0,39; p < 0,05), a Takox Mix
SOS 1 num nokazuukoM (r =—0,41; p <0,05). L{e o3Hauae, 1110 3HKEHHSI MIHEPATIbHO1
IIUTBHOCTI Ta aKyCTUYHUX XapaKTEPUCTUK KICTKOBOI TKAHWMHHM ACOLIIOETHCS 3 OLIBII
BUPAXEHOIO JECTPYKIIEI NapoJoHTa. [HII KOpEssiii 3 peueciero siCeH Ta BTPATOIO
eniTeNiaNnbHOro MPUKPIMIEHHS OYJIM CIa0KMMU i CTATUCTUYHO HE3HAYY IIIUMH.

BucHoBoOK. 3arajioM OTpUMaHi pe3yibTaTH CBIIYaTh MPO XapaKTepHE BIKOBE
MOTIPUIEHHSI MIHEPAIbHOI IIIJIBHOCTI Ta SIKICHUX NapameTpiB KICTKOBOI TKAaHWUHU Y
KIHOK-MOHAXHHb, @ TAKOX MMPO HASBHICTh MOTEHI[IHHOTO CUCTEMHOI'O B3a€MO3B’SI3KY
MDXK TOTIPIIEHHSM KICTKOBOTO CTaTyCy Ta JIeCTPYKTUBHUMH MPOIECaMH Y MTAPOJIOHTI.
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OCOBJIMBOCTI CBITJIOBOTI'O BILIMBY HA
OOTOKOMITO3ULINHI MATEPIAJIN Y XOII
HPAMOI'O BITHOBJIEHHSA 3YBIB

Yanox Onexkcanap AHATONIHOBHY,
JTOKTOP MEAUYHUX HaYK, Ipodecop, 3aBiyBad kadeIpu CTOMATONIOT]
JloHelbKHii HalllIOHAIbHUN MEIUYHUI YHIBEPCUTET

Tananos Bapran MuxaijioBu4,
acripaHT kade[pyu CTOMATOJIOTI,
JloHenbKuii HalllOHATBHUN MEAUYHUM YHIBEPCUTET

AdairagxkueBa I'anna MukoJiaiBHa,
acrmipaHTKa Kadeapu CTOMaTOJIOr i,
JloHenbKuii HalllOHAJTLHUN MEAUYHUM YHIBEPCUTET

I'aBinei Janiia Oseropuy,
acmipaHT kadeapu CTOMaToJIOri,
JloHenbKuii HalllOHAJTLHUN MEAUYHUM YHIBEPCUTET

AxmenoB AHAp AUIUH OTJIH,
acmipaHT kadeapu CTOMaToJIOri,
JloHenbKuii HalllOHATIBHUN MEIUYHUM YHIBEPCUTET

AkTyaabHictb. Kapiec, skuil  BIJHOCATH O  HAWPO3MOBCIOMKEHIIIUX
CTOMATOJIOTIYHUX 3aXBOPIOBaHb, PYHHY€E TBEP/l TKAHMHU 3y0iB Ta 3a MEBHOI NNIMOWHU
YpPaOKEHb BUKJIMKAE 3alajeHHS MYJIbIHM, IO 3a TOCTPOTO Mepediry BUKIMKAE
HeCTepmHUN OuIb Ta cTpaxkaaHHs mnamieHTiB [1]. ¥V pa3i HeHamaHHS CBO€YACHOI
JOTIOMOTH 3allaJICHHS MYJIBIIN XPOHI3y€eThCs a00 PO3BUBAETHCS HACTYITHE YCKIIQTHCHHS
Kapiecy, AKe XapaKTepU3YEThCs 3alMaleHHsIM MEePiIOIOHTY, TOOTO 3B'I3KOBOTO anapary,
3a PaxyHOK SIKOTO 3yOu (hIKCYIOThCA Y JIYHKaX ajbBEOJIIPHOT YACTUHU KICTOK BEPXHBOT
Ta HUKHBOI LIEJICIH.

OpHak Takoro poAy yCKJIaJHEHHS BUHUKAIOTh HE TUIbKU y pa3l pyWHallil TBepaAuX
TKaHUH 3y0iB Ta HEMPOBEIEHOTO CBOEYACHO JIIKYBaHHS HEYCKJIaTHEHOTO Kapiecy. Bee
YacTilie 3'IBISIOTHCS BIJOMOCTI 0[O PO3BUTKY TOCTPUX a00 XPOHIYHHUX YCKJIATHECHb
y BHUIJISAI 3amajieHHs MyJIbIH Ta MEpIOJOHTYy y 3y0ax, 1o Oyl MonepeaHbo
MPOJIIKOBaH1 Ta BIIHOBJICH] PI3HUMU BiJTHOBIIIOBAILHUMU MaTepiajgamMu. Y TEHepilmHii
yac HaWOLIBII MOMYJISAPHUMH Ta BUKOPUCTOBYBAHMMHM Yy KIIHIYHIM MpaKkTUIl Jis
BIJIHOBJICHHSI aHAaTOMO-(YHKITIOHATHPHUX Ta €CTETUYHUX XapaKTEPUCTHUK 3y0iB PI3HUX
rpyn LUIKOM OOTPYHTOBAHO BBAXKAIOTHh BITHOBIIOBAIbHI Marepiajad CBITIOBOTO
3aTBEpAIHHS,  cepel  SKUX  TPOBIIHE  Miclle, O€3yMOBHO,  HAJCKHUTh
dboTokoMmo3uiiiauM  Matepiagam [2]. Came BOHM BOJIOJIIOTH YHUCJICHHUMHU
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MO3UTUBHUMH BIIACTUBOCTSMH, SIKI € MaKCUMaJIbHO HAONMKEHUMH JIO0 BiIMOBIIHHUX
XapaKTepUCTUK TBEPAUX TKAHWUH 3yOIB Ta 3aBISKU SIKUM BJIA€THCA MOBHOIO MIpOIO
BIJIHOBUTH aHATOMIIO Ta €CTETHKY YPOKCHHX KapiecoM 3y0iB, a TaKOXK iX 00OB'S3KOBY
(dhyHKITIOHAIBHY CKIAI0BY [3].

DOTOKOMITO3UIIIIHI MaTepiaii TBEPAIIOTh I BIUIUBOM CBITJIOBOTO IIOTOKY
MEBHUX MapaMeTpiB (IHKEPeo CBITIA, JOBXKWHA XBWJI, IHTEHCHUBHICTH TOIIO) Bij
creriagbHuX MPUCTPOIB, 111(0) OTpUMalu Ha3BY «CTOMATOJIOTTYHHM
dotomomimepuzaropy. Lli MaTepianu onmpoOMiHIOIOTH CBITIOBUM MOTOKOM 32 TIEBHUMHU
peXKMMaMH, IO BIAPI3HSAIOTHCSA, MEPII 3a BCE, COPSIMYBaHHSM CBITIOBOTO IOTOKY,
IHTEHCHBHICTIO Ta JUHAMIKOIO I[1€1 XapaKTepUCTUKU 3a MEPIOJ CBITIIOBOTO BILIUBY,
JacoM OMpPOMIHEHHA ToIio. Haltuacrimie y KIiHIYHIA MPAKTUI 3aCTOCOBYIOTh PEKUM
«M'SIKHMI  CTapT», SKUM BIJIPI3HIAETHCS Bl I1HIIMX IOCTYHOBUM a00 KHJIKOBUM
M1JIBUIICHHSM 1HTEHCUBHOCTI CBITJIOBOTO MOTOKY BiJl MIHIMAJIBHUX JI0 MAaKCUMaJIbHUX
MOKa3HMKIB, 10 BU3HAYAETHCS JKEPEJIOM CBITIIA, 32 IEBHUU BIAPI30K vacy [4]. Cmin
3a3HAUUTH, 110 BiJ] 3arajbHOT0 OOCSTY CBITJIOBOI €HEPIii, sika BU3HAYAETHCA, KPIM
IHIIIOTO, YacOM OIPOMIHEHHS, IEBHOIO MIPOI0 3aJIeKUTh CTYMIHb 3aTBEPIHHS
(GOTOKOMMO3UIIIHHOTO MaTepiany. Y pa3l HEMOBHOI MoOJIIMEpHu3allii marepiail He
J0csiTa€ BIACTUBOTO MOMY PIBHS (PI3UKO-XIMIYHMX XapaKTEPUCTUK, Y TOMY YHUCIHI
JOCTATHBOI MIITHOCTI Ta aJanTauii 10 TBEpAUX TKaHUH, 1110 TSATHE 3a COO0K0 BUCOKUM
PU3UK PO3BUTKY YCKJIaJTHEHb, 30KPEMa, BTOPUHHOTO Kapl€Cy Ta HACTYTIHOTO 3alaIeHHs
nyaenu. ToMy chpusie TakoX HasBHICTh Y HEMOBHICTIO 3aTBEPALIOMY MaTepial
HAJUIMIIKY  3aJMIIKOBOTO  MOHOMEpa, SKUW  BOJOMIE  TOAPAa3HIOBAJIHLHUMH
BJACTUBOCTAMHU HIOAO0 Nydbnu. OTxe, BiA 4acy OMPOMIHEHHS (POTOKOMITO3HUILIIMHHUX
MaTepialiiB 3aJeKUTh WMOBIPHICTh BUHMKHEHHS YCKJIAJHEHb y BIJHOBJICHHUX LUMU
MaTepiaiaMi 3y0ax 3 JKUTTE3JaTHOIO MYNbIO0.

Merta AOCJIIIZKeHHH. [lopiBHSATBEHUMI aHaii3 KUIBKOCTI IapiB
(hOTOKOMMO3UIIIHHOTO MaTepiady Ta 4acy, o Ma€e OyTH BUTPAuYCHUN HA OTO CBITIOBY
MOJIIMEpPHU3AIliio, y pa3l BIAHOBICHHS YPAXKEHUX KapiecoM 3yOiB 3 KUTTE3NATHOIO
MYJBIIOI0 32 PI3HOI JIOKaMi3allli Kaplo3HUX MOPOXKHUH.

Marepian Ta MeToau AOCJiIKeHHs. B yMOBaxX NpuBaTHHUX CTOMATOJIOTTYHHX
KaOlHETIB T'ATh JIIKapiB-CTOMATOJNOTIB oOOCTexwi 178 TaIi€eHTiB, y SAKUX
(OTOKOMMO3UIIIHHUM MaTepiajioM BiIHOBUIM, 3arasioMm, 200 3y0iB 3 KapiO3HUMHU
ypakeHHIMH. Bin ycix maimieHTiB OyJi0 OTpUMaHO JOOPOBUIbHY MUCHMOBY 3rOAy Ha
y4acThb Y JOCHIKEHHI. Y X011 IPOBEACHOTO JOCTIKEHHS BU3HAYAIU KIJIbKICTD IIapiB
(OTOKOMIO3MUTA Ta 3araJibHUI Yac CBITIOBOTO ONMPOMIHEHHS YCIX IapiB MaTepiaty mij
gac npsaMoro (OTOKOMITO3UIIITHOTO BITHOBJICHHS YPaKEHUX KapiecoM O14YHUX 3yOiB 3
Kapio3HuMHu nopokuuHamu I ta V kiacy 3a brnekom. Kokuuii 3 3a3HaueHuX m'situ
JIKapiB-CTOMATOJIOTIB MPOBIB BIJHOBJICHHS 28 3yOiB 3 KapiO3HUMU MOPOKHUHAMHU |
KJIacy 3 iX JIOKaji3alli€ro Ha OKIIO31MHIN moBepxHi Ta 12 3y0iB 3 mopoXxHUHAMU V
KJacy, TOOTO 3 TPHUIIUWKOBUMH YPaKCHHSIMH. Y XOd1 BIJHOBIIGHHS YyCl1 JHiKapi-
CTOMATOJIOTH BUKOPUCTOBYBAJIM OJIMH 1 TOM caMuii (hOTOKOMITO3HITITHII MaTepiat, s
3aTBEpAIHHS  SIKOTO  3aCTOCOBYBaJM  CBITJIONIONHI  (DOTOIMONMIMEpU3ATOPH 3
MaKCHUMAaJIbHOIO 1HTEHCUBHICTIO CBITJIOBOTO MOTOKY Y Aiamas3oni Bix 1200 go 1400
MBT/cM?, TprdOMy BHKJIIOYHO B PEKUMI «M'SKHH cTapT». Y XpOHOMETpPaX dacy,
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BUTPAYEHOTO Ha 3aTBEPIIHHSA YyCiX MmapiB (OTOKOMIIO3UTA, HE BKIIOYATH dac
3aKJIIOYHOTO  «(DIHIMIHOTO» ompoMiHeHHd. OTpuMaHi MMOKa3HUKU OOpoOIsuM 3a
JIOTIOMOTO0 BapialliifHO1 CTAaTUCTUKU 3 BUSHAYEHHSIM CEPEAHIX BEJIMYUH Ta CEPEAHbOI
TTOMMJIKH.

Pe3yabTraTin  gociigkeHHsi. [[ns mpsmMoro BiIHOBICHHS OI4YHUX 3y0iB 3
Kapio3HUMHU nopoxkHUHamu [ kiacy 3a biekom nepiiuid 3 JiKapiB-CTOMATOJIOTIB, L0
Opaiu y4acTh y MPOBEACHOMY JOCIII>)KEHH1, BAKOPUCTAB, Y CEpeAHbOMY, 5,2+0,3 mapy
(OTOKOMIIO3UIIIITHOTO Marepiady Ta BUTPATUB Ha CBITJIMK BIUIMB Ha HBOrO 67,1+0,9
cekyHau. [lpyruit Jikap-CTOMAroJIOT BUTOTOBJICHHS BIJHOBIICGHHS IIPOBIB 3
3actocyBaHHsM 4,9+0,2 mrapy wmarepiany, y cepemHbomy, 3a 56,3+0,6 cexyHam.
OOuaBa TOKA3HWKU TPETHOTO JKapsi-ctomaronora Oyau goctoBipHo (p<0,05)
HaHWKYMMH Y IIbOMY (PparMeHT1 JOCTIKEHHSI, BOHU CKJIaJajiu, BIAMOBIAHO, 3,7+0,1
mapy Ta 33,6+0,4 cexkynmu. Illo crocyerbcs dyeTBeproro 3 Trpynu JKapiB-
CTOMATOJIOTIB, TO BiH BUKOPHUCTAaB y XOA1 BigHOBJIeHHA 4,6+0,2 mapy marepiainy Ta
BUTPATUB Ha MOro CBITIOBY mnomimepusaiio 52,7+0,7 cexkynau. IT’stuit mikap-
CTOMATOJIOT ~BIJHOBJICHHS Ol4HMX 3y0IB 3 TMOpOXXKHMHAMKU | Kilacy TMpOBIB,
BHUKOPHUCTABIIH, y cepeaabomy, 4,2+0,1 mapy (poTokOMITO3UTa 3 CBITIOBUM BILTUBOM
npotsirom 49,8+0,6 cexynau. Cimija 3a3HauMTH, IO Jiala3oH Po30DKHOCTEH 000X
MOKa3HUKIB OyB JOCTaTHbO IIUPOKHUM, OCOOJIMBO II€ CTOCYETHCS Yacy CBITJIIOBOI
noJiiMepu3arliii POTOKOMIO3UIIIMHOTO MaTepiady — BiJl HAMHIKYOTO TIOKa3HUKA, STKUM
MPOJEMOHCTPYBaB TPETiil JIKap-CTOMATONOT, 10 HAWBUIIIOTO 3HAYCHHS, IO MOKa3aB
MEPIIHIA JIKap-CTOMATOJOT, TPUYOMY 111 MOKa3HUKHU BIJIPI3HSIOTHCS MalkKe B 1Ba Pa3u.

[TonibHa TeHaeHmis Oylia BU3HAUEHA 1 M 4ac JOCIHKEHHS 100 BIAHOBJICHHS
3y0iB 3 MPUILIMHKOBUMHU ypakeHHSMU. llepuinii nikap-cToMaronor BUKOPUCTAB IS
MPUIIMIUKOBOTO BITHOBIEHHS 2,9+0,2 mapy (poTOKOMIO3ULIMHOTO MaTepiaiy, Apyrun
— 2,240,2 wapy, Tperiid nikap-ctomaronor — 1,8+0,1 mapy, 1 e 3HOB HAHMKYUN
MOKa3HUK, ajne BiH JocToBipHO (p<0,05) BiApi3HABCS JIMILIE BiJl TAKOTO, OTPUMAHOTO
MEPIINM JTOCTIAHUKOM. 3HAYEHHS KUTBKOCTI IIapiB (POTOKOMITO3UIIIMHOTO MaTepiay,
[0 TIOKa3aJld JiBa HACTYMHI JIKAp1-CTOMATOJIOTH, Oyau JTOCTaTHHO OJU3BKUMH —
2,140,1 ta 1,9+1,10 mapy. BigHocHO yacy, BUTpa4€HOTO Ha CBITJIIOBY MOJIMEPHU3aLIilo,
TO 3HOB HAMBUIIMM OYyB MOKAa3HUK, OTPUMAHUN MEPIIMM JIKApEM-CTOMATOJIOTOM, —
34,2+0,7 cekyHau, HAWHMKIMM OyB BIATIOBITHUN IMOKA3HUK TPETHOTO JOCIITHUKA —
19,2+0,3 cexynau. [HII1 MOKa3HUKK CYTTEBO HE BIJPI3HSIIMCA, 30KpEeMa, OTPUMAaHUN
BiJl Jpyroro Jjikapsi ctoMmarojora — 24,6+04 cexkynau, Bin uerBeproro — 23,4+0.4
CeKyHH, Big n'storo pociigauka — 20,1+0,3 cexynau.

BucnoBok. Otpumani pe3yapTard CBII4aThb MpPO 3HAYHY BapiaOENIbHICTb
JTOCIIDKYBAaHUX TIapaMeTpiB, IO IIEBHUM YHWHOM BHMAara€ BIIPOBAKCHHS
CTaHJIapPTU30BAaHUX TIAXOAIB JO TMPOBEACHHS MPSIMOT0 (HOTOKOMITO3UIIIMHOTO
BIJIHOBJICHHS YpaXX€HUX KapiecoM 3yOiB.
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JIOLIEHT Kadeapr MeHEPKMEHTY Ta MIXXHAPOIHOTO TiANPHUEMHHUIITBA
[HCTUTYTY €KOHOMIKU 1 MEHEIKMEHTY

HarionansHoro yHiBepcuteTy «JIbBIBChbKa MOTITEXHIKA

[aBpunumuH BUAUISIE JNEKIJIbKAa THUINIB EKOHOMIYHUX CHCTEM, Cepell SIKHX
KJIFOYOBUMHU JUIs aHANI3y € BulbHE MiANPUEMHULTBO (IPIOPUTET PUHKY Ta MPUOYTKY)
Ta Y3rojkeHe BUIbHE MiANPUEMHUIITBO (TOEAHAHHS PUHKOBUX MEXaH13M1B 3 BUCOKUM
pPIBHEM KOOpAMHALIT MIXK JAEPKABOIO Ta O13HECOM).

Exonomiuna cucrema Ilpi-Jlanku € HecTaOUIBHOIO Ta MOTAaHO PEryJIhOBAaHOIO
MOJICJUTIO BUIBHOTO MiANpUEMHUIITBA. EKOHOMIKa € PUHKOBOIO, BIAKPUTOIO ISt
MIXKHApOAHOI TOPTiBIi, PO IO CBIIYATh 3HAYHI O0CATH €KCIOPTY Ta iMnopty. OgHak
BOHA HE Jocsrae piBHS '"y3romKeHOoi", OCKUIbKM XPOHIYHUN AePIIUT TOPTrOBOTO
OaylaHCy Ta BUCOKA 3aJICKHICTh Bl IMIIOPTY CBITYaTh PO BIJACYTHICTh IOBIOCTPOKOBOI
CTpaTeriyHOi KOOPAMHAIIT MIXK JAEP>KaBOIO Ta O13HECOM JIJIs1 3MIIIHEHHSI €KOHOMIKH.

KittouoBoro mpoGieMoro € BKpaii HU3bKa sIKICTh JIepKaBHOTO BTpy4daHHs. [loka3HuK
"Sxicte perymoBanHs", mo Bnas g0 -0,65 y 2022 porii, AEMOHCTpYE, IO JIepKaBHA
MOJIITUKA € OOTSHKIMBOIO, HEemepea0auyyBaHOK Ta HE CIPHUSE PO3BUTKY MPUBATHOTO
CEKTOPY, CTBOPIOIOUHN CEPEIOBUIIE JJI KOPYIIIIii, a He i1 e(PeKTUBHOTO Oi3HECY.

HacaigkoM 1bOro € BUCOKa MAaKpOEKOHOMIYHA HECTAOUIbHICTh: P13KI KOJMBAHHS
BH/I (naginusa va 9,74% y 2022 p. ta 3poctanns Ha 7,25% y 2024 p.) Ta HU3bKUN
pIBEHb 3arajbHUX pPE3€pBIB BKa3ylOTh Ha BHUCOKY BpAa3JIMBICTh EKOHOMIKH [0
30BHIIIHIX Ta BHYTPIMIHIX MIOKiB. TaKuM 4YMHOM, EKOHOMIYHA CHCTEMAa MA€ MOTEHIIal
IUTSL PO3BUTKY, aJie BiH HE MOK€ OyTH pealli3oBaHUi Yepe3 BIACYTHICTh CTA0IIIbHOTO Ta
AKICHOTO JI€p>KaBHOTO PETYJIIOBaHHS, 1110, CBOEI0 YEpPror, € MPSIMUM HACIIJIKOM
ITTHOOKOT KPU3H MOTITHYHOT cucTeMH (auB. Tabdm. 1) [1].

47



ECONOMICS
DIGITAL TRANSFORMATION OF SOCIETY AND THE IMPACT OF INFORMATION

TECHNOLOGIES
Ta0mmis 1
ExoHOMIYH1 TOKa3HUKH 32 MeTOoA0JI0Ti€r0 ["apprininmHa [2]
[Toka3HuKH 2020 | 2021 | 2022 | 2023 | 2024
Banoswuit HamonansaMA qoxia (mupa mon. CIIA) 82,06 | 86,57 | 72,24 | 81,17 | 96,5
[Ipupict BanoBoro HanioHanbHOro poxoxy (%) -3,88 2,64 |-9,74 |-2,31 | 725

BanoBuii HaioHaTBHUIA JOX1 HA Ty HACEICHHS 3880 | 4010 |3620 |3530 | 3860
(mon CIIIA)

Excriopt ToBapis Ta nociyr (mipa mos CIIA) 13,04 | 14,99 | 15,98 | 17,32 | 19,68
Immopr ToBapiB Ta nociyr (Mapa xon CHIA) 18,27 | 21,53 | 19,24 | 18,82 |0
Basnosi mHarpomamxenns kamitany (% BBII) 32,87 | 36,73 | 27,27 | 24,59 | 26,96
CiBBIIHOIIIEHHS 3aHHATOCTI 10 YACEILHOCTI 47,79 | 47,35 | 47,48 | - -
HaceseHHs BikoM 15+, ycsoro (%) (HalioHanbHa

OIIIHKA)

CriBBigHOIIEHHS 3aHHATOCTI 10 YHCEIBHOCTI 47,79 | 47,35 | 47,48 | 46,84 | 47,25
HaceneHHs BikoM 15+, yeworo (%) (ominka MOIT)

Kinnesi crio)kuB4i BUTPATH JOMOTOCIIONAPCTB 1 62,9 61,2 69,06 | 70,8 68,71

HEKOMEPIITHUX OpraHi3alliii, mo 00CIyroByOTh
nomorocnoaapcTsa (% BBII)

Canpao norouHoro paxyHky (% BBII) -1,41 |-3,71 |-1,95 | 1,86 -
3aranpHi pe3epBH (BKIIOYAI0YH 30JI0TO, TOTOYHI A0, | 5,66 3,14 1,9 4,41 6,09
CIIA) (mupa gon CIIIA)
Tabmuis 2
CouiayibH1 TOKa3HUKH 32 MeTo0JI0Ti€r0 ['aBpusuiivza [2]
IToka3HuKH 2020 2021 2022 | 2023 | 2024

PiBenp qutsidoi cmeptHocTi (Ha 1 000

6,0 5,8 55 53 -
HapOKEHUX KUBUMH)

OudikyBaHa TPUBAJIICTh )KUTTS IPU HAPOIKEHHI,

76,93 76,28 | 77,30 | 77,48 -
yCbOTo (POKH)

Kinpkicts nikapiB (#a 1 000 oci0) 1,21 1,19 - - -
[Tommpenicts Henoinanus (% HaCETeHHs) 3,80 3,80 4,10 - -
Hoctyn no enexrpoeneprii (% HaceneHHs) 100 100 100 100 -

PiBeHb rpamMoTHOCTI Topocioro HaceneHHs (%

Sy . . 92,38 92,43 | 92,49 | 92,66 -
0ci0 BikoM Bij 15 pokiB)

OxoruIeHHs! TOYaTKOBOIO OCBITOO (%0 BajoOBE) 95,23 94,46 9298 | 91,45 -

JlocTyT 10 YMCTUX BUIIB MMaJMBA Ta TEXHOJIOT1H 326 341 355
Juis npurotyBaHHs ixi (% HaceneHHs) ’ ’ ’

Bunarku ypsay Ha ocBiTy, 3aranom (% BBII) 1,56 1,51 1,20 1,83 -
1 0
Ocobwu, sixi kopucTytoThest [HTepHeToM (% 36.18 4445 | 4830 | 5120 i
HaCEJICHHS)
Hacenenns, sike KOpUCTY€TbCs O€3MEYHO
KEPOBAaHUMU ITOCIYTaMU 3 OCTAYaHHS TUTHOT 47,59 47,36 | 47,13 - -

Bonu (% HaceneHHs)
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Taomumg 3
[TomTHYHI TOKA3HUKHU 32 MeTonoorieto 'aBpusuiimHa [2]
TToka3zuuku 2020 2021 2022 2023 2024

YacTka Miclib, sIKi 3aiiMarOTh )KIHKH y HaIllOHAJIbHUX
napaamenTax (%)
BiiicekoBi BuTpatH (% 3arajJbHHUX Jep>KaBHUX

5,38 5,38 5,33 5,33 10

8,39 8,60 7,25 7,02 -

BHUTPAT)
Kontpons Kopymiii: Orninka -0,33 | -0,36 | -0,38 | -0,38 -
ButpaTtu Ha KiHIIEBE CIIOYKUBAHHS JICP>KAaBHOTO
ynpasainns (% BBII) 10,40 | 9,45 7,23 6,78 6,96

T'onoc Ta Ilig3BiTHiICTE: O1iHKa -0,05 | -0,07 | -0,21 | -0,23 -
IMomitnuna CTabUIBHICTE Ta BIH(?YTHICTB 20,09 2038 080 | -0.51 )
HacuibctBa/Tepopusmy: Orrinka

EdexruHicts Ypsuy: Ominka -0,08 | -0,12 | -0,39 | -0,25 -
Sxicte PerymoBanns: Orninka -0,23 | -0,39 | -0,65 | -0,51 -
Bepxosenctro [Ipasa: Ominka -0,01 0,02 -0,06 | -0,09 -

Orminka ¢ickanbHoi momtuku CPIA (Bix 1=Hu3bKa

_ - - 1,50 1,50 2
J10 6=BUCOKA)

["aBpmiMImH KiIacu(ikye MONMITUYHE MPaBIiHHA 32 TUM, K CaM€ yXBaJIOIOThCS
pIlIEHHA Ta PO3MOAUIAETHCS Biana, BUAUISIIOUM TPU OCHOBHI THUNM: Brana tumy
npotuBaru (0opoTb0a 3a Bnaay), KomerianpHa Bnaga (CHmiBIpals IpH BiIajl) Ta
VYuitapna Biaaa (qukrarypa) [1].

[Tomitnuna cucrema llpi-Jlanku € sickpaBUM NPUKIAIOM BIaJH THITY POTHBATH.
B kpaiHi icHyl0Th OararonapriiiHa cucTeMa, BUOOpHU Ta MapiaaMeHT, e BIAOyBa€ThCsA
O0opoTh0a MIXK BIaJ0K0 Ta omno3uuiero. [Ipore 3amicCTh CTBOPEHHS KOHCTPYKTHBHHX
MpOTUBAr 1 €(PEeKTUBHOTO YIpaBIiHHS, CUCTEMA MEPETBOPUIIACA Ha Oe3NepepBHY
"6opoThOy 3a Biamy", 110 Mmapasizye aepxKaBHI IHCTUTYIIII.

Hanani gani 4iTko MATBEP/DKYIOTH It0 auchynkmiro. Ilokasnuk "Tonoc Ta
IMII3BITHICTR", 1O cTaOUIBHO 3HWKYEThbes (Ho -0,23), BKazye Ha Te, 10 TPOMAJISTHU
MaroTh CJa0Ki Bakedl BIUIMBY Ha BIaly, a Blaja, CBOEIO UYEProlo, HE BIIUYyBa€
MiA3BITHOCTI mepen cycniabcTBOM. [lokasnuk "EdektuBHicTh ypsgy" € mimboko
HeraruBHUM (-0,39 y 2022 p.), 1110 CBIAYUTH PO HE3AATHICTH Ypsiay HOPMYIIIOBATH Ta
peanizoByBaru €EeKTUBHY MOJITUKY B yMOBAaX MOCTIMHUX MOJITUYHUX KOH(IIIKTIB.

3peliTor, OCHOBOIO IIi€l MpoOsiieMu € BKpall Hu3bkuil nokazHuk "llomiTuyHoi
crabinpHocT" (-0,80 y 2022 p.), sIKMi1 AEMOHCTPYE, 1110 MOCTINHI MOTITUYHI KPU3U Ta
PU3WK HACHIIbCTBA CTAlld HOPMOIO. TaKMM YWHOM, TIOJITHYHA CHCTEMa HE BUKOHYE
CBOEI rOJI0BHOI (DYHKIIIT - cTab1113al1i CyCIJIbCTBA, @ HABMAKU, € OCHOBHHUM J[KEPEJIOM
HecTab1IbHOCTI Ta HeeEeKTUBHOCTI B KpaiHi [1], [2].

["aBpunUIIMH BULISIE€ TP OCHOBHI CUCTEMH I[IHHOCTEH, SIK1 BU3HAYAIOTh CTOCYHKHU
MDK IHAMBIZOM Ta CyCHUIbCTBOM: I[HIMBITYyaliCTCHKO-KOHKYpEHIIiHI, [pymnoBo-
KoorepaTuBHi, EraniTapHo-KOJIEKTUBICTCHKI.

Cucrema minnocreii Ilpi-Jlanku € TiOpUAHOIO Ta CyNEPEWIMBOIO, MO MOETHYE
€JIEeMEHTH I1HJIWBIAyalTi3My 3 TOCTPOIO MIXIPYIMOBOIO KOHKYpEHIli€w. I[ctopudaHO
cycnisibeTBo Lpi-Jlanky € TIOOKO CErMEHTOBAHUM 34 €THIYHUMHU (CUHTAJIN, TAM1IN)
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Ta peniridioumu (OyAaucTH, 1HAYIiCTH, MYyCyJbMaHU, XPUCTHSIHH) oO3Hakamu. Lle
CTBOPIOE CUJIbHE TIOYYTTA HAJEXKHOCTI O CBOEI TPYNH, IO € O3HAKOIO TIPYIHNOBO-
OpPIEHTOBAHOTO CYCILJIbCTRA.

Ha Bigminy Bif epeKTUBHOT MOJIEIl TPYNOBO-KOONIEpaTUBHUX IiHHOCTEH, y Llpi-
JlaHui BIIHOCMHM MDK UMMM TpyllaMd € TEepPeBaXHO KOHKYPEHTHHUMH Ta
aHTaroHicTHyHUMU. Lle sickpaBo POSBUIIOCS M1/l Yac TPUBAJIOT IPOMAISTHCHKOI BIMHU
1 J1oci BiJIOMBA€ETHCS B MOMITHYHOMY KHUTTI. [lokasznuk "[lomiTnyHa cTabuIbHICTD Ta
BiicyTHICTh HacwibcTBa" (maminas a0 -0,80 y 2022 pori) mpsiMo BKa3ye Ha IIeH
JNECTPYKTUBHUN ACTIEKT.

[TomiTryHa Ta EKOHOMIYHA €JTITH JIIOTh 33 MPUHIIMITAMHE 1HIUBITyaIbHOI 00POTHOU
3a Bnaay Ta pecypcu. CtabinpHO HU3bKI mokasHuky "Kortpomnro kopymiii" (-0,38) ta
"BepxoBenctBa mnpapa" (-0,09) cBiguarh, 10 I1HAMUBIAyaJIbHI 1HTEPECH YacTO
CTaBJISATHCS BHILE 33 CyCHUIbHI MPaBUia Ta 3aKOHH.

Takum yunoM, y [lpi-JlaHii JOMIHYIOTH HIHHOCTI, SIKI HE CTBOPIOIOTH CHHEPTIi:
3aMICTh Koomeparlii rpyn - ixHs 00poTh0a; 3aMiCTh KOHCTPYKTUBHOI 1HUBITyaIbHOT
KOHKYpEHIIii - 00poTh0a 3a Biay, o MiipuBae iHCTUTYTH [1].

BAJIAHCOBA TABJINIA AKTUBIB I IACUBIB HIPI-JIAHKHA

Axmueu

o Crpareriune reorpadiune nonoxeHHs: Po3ranryBanHsa Ha MEepeTUHI KIIOYOBUX
MOPCBHKHX NUISAXIB CTBOPIOE TMOTEHLIAN JUIsl PO3BUTKY JOTICTUKH, TOPIIBIl Ta
TPaH3UTHHUX MOCITYT.

o Bucokuii piBeHb JIONCHKOrO KamiTaly: BHCOKMIl piBEeHb TI'PaMOTHOCTI
nopociioro HaceneHHs (0nu3bko 92,5%), Hu3bka AuTsI4a cMepTHICTH (5,3 Ha 1000) Ta
BHCOKA OUiIKyBaHa TPUBAIICTh KUTTA (OnM3bKO 77 POKIB) CBiUaTh MPO SKICHUM
JIFOJICBKWI MTOTEHIIA.

o BinHoBneHHs exkoHomiuHOro 3poctanHs: Ilicns mmmbokoi kpusu 2022 poky,
€KOHOMIKA JEMOHCTPY€E O3HAKHU BITHOBJICHHS 31 3Ha4YHUM mnpupoctom BHJI y 2023-
2024 poxkax 110 CBITYHUTH MPO 11 MOTEHIIHHY CTIHKICTb.

o 3aranmpHa enekTpudikamis Ta po3BUTOK KoMmyHikamii: 100% goctynm mo
EJICKTPOCHEPTii Ta MIBUIKE 3pOCTaHHS KIJTBLKOCTI KopucTtyBadiB [HTepHeTy (3 36% 10
51% 3a 3 poku) cTBOPIOIOTH 0a30BY 1HGPACTPYKTYPY AJI MOAEPHI3AILII.

o 30LIbIICHHS TPEICTAaBHUIITBA KIHOK y TapiiaMeHTi: Xoya W 3aJIUIIal0YuCh
HU3BKUM, IOKa3HUK TMOABOIBCS y 2024 poli, MO € TO3UTHUBHOIO COIajIbHO-
MOJITUYHOIO TEHIEHIIIEO.

Hacugu

o XpOHIYHA MOJIITUYHA HECTAOLIBHICTh Ta Hee(DEKTUBHICTD ypsiay: Bkpail HU3bKi
MOKa3HUKMU 32 BciMa iHAekcamu cBiToBoro ympaniiHHs ("[lomiTnuna ctabiiabHICTE" -
0,80, "Edextusnicts ypsaay" -0,39 y 2022 p.) cBiguaTh npo DIMOOKY IHCTUTYIIIHY
KpH3Y, 1110 TAPUBAE JOBIPY Ta MEPEIIKOIKAE PO3BUTKY.

o CrpykTypHa ClabKiCTh €KOHOMIKW: XPOHIYHHMA Me(IIUT TOProBOoro OanaHcy,
BHCOKa 3aJI€KHICTh BiJ] IMIOPTY Ta HU3bKE CajbJ0 MOTOYHOTO PaxyHKy poOOJIATH
€KOHOMIKY BPa3JIMBOIO /IO 30BHINTHIX MIOKIB.
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o Hwuspka sKiCTh JepkaBHUX ToCHyr Ta iH(pacTpykTypu: Ilompu BHCOKY
IPaMOTHICTb, IepKaBHI BUJIATKU Ha OCBITY € y:ke Hu3bkuMmu (1,2—1,8% BBII). JTume
47% wnHaceneHHs Mae JAOCTyNl J0 O€3NeYHOl MUTHOI BOAU, IO € KPUTHYHOIO
po0JIeMOIO.

« Bucokuii piBeHb KOpyIilii Ta cirabke BepXoBeHCTBO MpaBa: CTaOUIbHO HETaTUBHI
OITIHKM 3a MMM MMOKa3HMKaMM CBIIYaTh MPO CUCTEMHI MPOOIEeMH, SKiI BIUISKYIOThH
1HBECTOPIB Ta raJIbMyIOTh €KOHOMIYHY aKTUBHICTb.

o Bucoka yacTtka BIiCRKOBUX BHUTpAT: 3HaYHA YaCTWHA JepkKaBHUX BUTpar (7—
8,6%) CIIPSIMOBYETHCS HA BIMCHKOBI MOTPeOH, BIABOIIKAIOUA PECYPCH BiJ] KPUTHUHO
BOKJIMBUX COIIAILHUX CEKTOPIB, SIK-OT OCBITa Ta OXOPOHA 37I0POB’S.

o ComianpHa HepiBHICTH Ta npobrema OimHocTi: HasBHICTE mnpoOneMu
HenoinanHsa (0am3bko 4%) Ta BUCOKA YacTKa CIOKHBYMX BHTPAT JOMOTOCIOAAPCTB
(6mm3bko 70%) Ha TIII €EKOHOMIYHOI HECTAOLILHOCTI CBIIYAaTh PO 3HAYHUI MPOIIAPOK
HaceJICHHS, 10 >KMBE Ha MEX1 O1JHOCTI.

BUCHOBOK

KommiekcHuil aHai3 eKOHOMIYHMX, COIAJIbBHUX 1 MOMTUYHUX Moka3HuKiB [pi-
Jlanku 3a Meropnosoriero bormana ['aBpumnmiinHa 103BoJIss€ 3pOOUTH BUCHOBOK, IO
KpaiHa nepeOyBae y cTaHl MOOKOI CTPYKTYpHOI TpaHcdopmallii, mpoTe ii pO3BUTOK
3aJIUIIAE€THCS HECTIMKUM 1 CYTIEPEUINBHUM.

3 exoHomiuHOi TOouku 30py, Ilpi-Jlanka wmae mnoTeHIIAm [Js 3pPOCTaHHA,
M1ITBEP/PKEHUN BIJHOBJICHHSM BaJOBOTO HaI[lOHAJIBLHOTO Joxony y 2024 pori micis
pizkoro najinag B 2022-my. BonHouac XpoHiYHUN A€PIIUT TOProBOro 0ajaHCy, HU3bKI
pEe3epBHU Ta 3aJEXKHICTh B1Jl IMIIOPTY CB1AYATh PO CUCTEMHY BPA3JIMBICTh EKOHOMIKH.
BiacyTHICTh €(QEKTUBHOIO JI€p)KaBHOTO PEryJIOBaHHS, W0 MIATBEPIKY€EThCA
HEraTUBHUMHU TMOKa3HUKaMH “‘Skicte perymtoBanHs” Ta “EdexTuBHICTE ypsany”,
CTBOPIOE JI0IaTKOB1 0ap’€pu I CTAJIOr0 PO3BUTKY MPUBATHOTO CEKTOPY.

CorrianbHi MOKa3HUKHA JIEMOHCTPYIOTh BITHOCHY CTAOUIBbHICTh 1 HaBITh MEBHUMN
MPOTpPeC - BHUCOKUH pIBEHb TPAMOTHOCTI, HU3BKY JUTAYY CMEPTHICTh, 3arajibHy
enekTpudikaiio Ta 3pocTaHHs MUGPOBOi 1HTerpamii. BogHoyac HHU3BKI JepxkaBHI
BUJIaTKU HA OCBITY, OOMEXEHMI TOCTYI 70 Oe3MeuHO0i BOIU ¥ O3HAKU MPOJOBOIBIOL
He3a0e3MeUYeHOCTI BKa3ylOTh Ha HEPIBHOMIPHICTH COLIAJIBHOTO PO3BHUTKY Ta
30epeKeHHs 3HaUHO1 YaCTKU HACEJIEHHS y BPa3JIMBOMY CTaHOBHIIII.

[Tonmitnuna cdepa 3anuIIAETbCS HaANWCIA0NIOW JaHKOK cucteMu. HerartusHi
nuHaMiku noka3HukiB “Ilomithuna crabuibHicTh”, “KonTpons xopymuii”, “Tonoc 1
MIA3BITHICTE CBIIYATh MPO IHOOKY KPHU3y YHPABIIHHS, 110 NEPETBOPIOE MOJITUUHY
cucteMmy Ha (pakTtop pu3uKy, a He cTtabinbHOCTI. Lle, cBoeto ueproro, 6e3nocepesHbO
BIUIMBA€E HAa IHCTUTYIIHHY JTOBIPY, IHBECTULIMHUAN KIIIMaT 1 €(EKTUBHICTD Aep>KaBHOI
TTOJTITUKH.

Y  umiHHICHOMY Ta  KylnbTypHOMYy  BuMIipi  cycnuibetBo — Ipi-Jlanku
XapaKTEepPU3YETHCS TOMIHYBAaHHSAM TPYMOBO-KOHKYPEHIIIMHUX Ta 1HAUBIAYaTICTUHYHUX
YCTAHOBOK, IO TMOPOKYIOTh MIKETHIYHI Ta TOJITUYHI TMPOTHCTOSHHS 3aMiCTh
ciiBmpartii. [ls cynmepeunuBa cuctema MiHHOCTEH OJOKY€e (OPMYBaHHS Y3TOIKEHOTO
BEKTOPY HallIOHAJIBHOTO PO3BUTKY.
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Otxe, ronoBHuM BukiukoM it Illpi-Jlanku € HEOOXIAHICTH TMEPEXOAy BiX
KOH(IIKTHOI Mojieni “00poThOM 3a Biaay” O CUCTEMH KOooIepallli MIX JepkKaBolo,
013HEeCOM 1 CycHiIbCTBOM. Pearizallisi boro mepexoay norpelye MmiIBUIICHHS SKOCTI
JIepP>KaBHOTO yIIpaBIiHHS, O0POTHOU 3 KOPYIIIIIEIO, IHBECTYBAaHHS Y JIFOJACHKUHN KarmiTal
Ta 3MIIHEHHS colllaibHOT 1HGpacTpyKTypH. JIuiie 3a yMOBH rapMoOHi3allii MOJITHYHOI,
€KOHOMIYHOI Ta COIllajbHOI cep KpaiHa 3MOXKE PO3KPUTH CBIM MOTEHITIAN 1 IEPEUTH
0 MOJENI CTaJlor0  PO3BUTKY, BIAMOBIAHOT 10  “y3TOJPKEHOTO  BLIBHOIO
HiANpUEMHUITBA” y TepMiHax ["aBpunuimHa.

Cnmcok Jiteparypu
1. l'aBpumuius b. J1. o epextuBnux cycninbet. Kuis : [lynscapu, 2009.
2. World Bank Open Data. URL: https://data.worldbank.org/ (nata 3BepHEHHS:
28.01.2026).
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CTPATETISI OGTPYHTYBAHHS PINIEHD
YIIPABJIIHHA TIEPCOHAJIOM NIAITPUEMCTBA

CoboseBa I'anna I'puropiBaa

KaHIUIaT EKOHOMIYHUX HayK, JOIEHT

JIOLIEHT Kadeapn eKOHOMIKH Ta MAPKETHHTY,

XapKiBChKUM HAIllOHATBHUN YHIBEPCUTET MICHKOTO TOCIIOIapCTBA
imeHi O. M. bekeTona,

XapkiB, Ykpaina

Crparteris 0OTpyHTYBaHHSl PIIIEHb MA€ TaKe BEJIMKE 3HAYEHHS, SIK 1 paHille, ajne
HE MEHII Ba)XJIMBUM NUTAHHSAM € €(EKTHUBHICTh peai3auii crpaTerii. Y Tou 4yac sk
(dhopMyITIOBaHHS YCHIIIHOI CTPATErii HIKOJIM HE OYyJI0 MPOCTUM 3aBJaHHSM, YCIIIIIHA i1
peanizaillis 3aBKI1 BBakajacsi HabaraTo OUIbIlle BaXKKOIO CIPABOIO.

Cucrema 30alaHCOBAHMX IIOKA3HUKIB MPEACTABISIE CTPATErii0 pa3oM 31
CTpaTeriYHUMU LUIIMH, TTOKa3HUKaMHU, ajpecaTaMu 1 iHimiatupamMu. CTpaTeriudi mim
M NMOKAa3sHUKUM MOXYTh OyTH BIIPOBA/DKEHI B 3arajlbHMI Kapkac abo I1a0JioH, L0
HA3MBA€ThCS "CTPATEriuHOK KapTow', AJii JOMOBHEHHSA CHUCTEMHU 30a71aHCOBAaHUX
MOKa3HUKIB MPOCTIi, KOPOTKOIO Bi3yalli3alli€lo TiMOTe3 1 B3aEMO3B'A3KIB - CEPLIEBUHU
ctparerii [1]. CTpareriyHa kapTa Ja€ MOKJIMBICTh KEPIBHUKAM MIANPUEMCTB JI0BECTU
710 BiJIOMa BCIX CJIY>KOOBIIIB CYTHICTb O13HECY, & TAKOXK MOKA3aTH M IIJISAX PO3BUTKY
MiAIPUEMCTBA JJIS1 OJIep’KaHHs TIEpeBar nepes] KOHKypEeHTaMH.

{06 cucTema 30a1aHCOBaHUX MOKa3HUKIB OyJia ePEeKTUBHOIO, KOKHUM CIIIBPOOITHUK
MOBUHEH PO3YMITU CTPATETII0 CBOEI CTPYKTYPHOI OJMHUII, MIAPO3AUTY U y LLJIOMY
koMmranii. KepiBHUKY KOMMaHi1 po3yMit0Th, III0 BOHU HE MOXKYTh Peali3yBaTu CTPATET1t0
caMmOoCTIiHO. BoHM MatoTh noTpeOy B KOHTpHUOYIIIi /11H 1 11€H BiJT KOXKHOTO CIIBPOOITHUKA
komnanii. OcoOu, naneki BiJ KoOprHopauii ¥ perioHadbHUX MPEICTABHULITB 3HAYHO
BILTMBAIOTH 3a JJOIIOMOTO HOBHUX 1 TIOJIIIIIIEHUX METO/IB BeZieHHs O13Hecy. [le He poboTa
3 JMPEKTUB, CIYIIEHUM 3BepXy BHHU3. lle KOMyHikallisi 3BepXy BHH3, L0 JOINOMAarae
CITy>KOOBLIEM HaBUaTHUCS TOMY, SIK BOHH MOKYTb BHOCHTHU BKJIaJ] Y IOCATHEHHS YCIHIXY
cTparerii koMranii [2].

KepiBHuKN KOMMaHIi BUKOPHUCTAIOTh PI3HI KaHAJIM JJIsi OTOJIOIICHHS CTPATerii.
Crpareriuna kapTa i cuctemMa 30aJIaHCOBAaHMX MOKA3HUKIB BUKIIAJAIOTHCS B Ta3eTax,
Oporrypax, JOIIKax OroJoNIeHb, MOBaX, BiZICO, TPEHIHTY, 10 HABYAIOThH MpPOTpaMax i
Ha [HTepHer-calitTi kommanii. IlepcoHanbHa TOBEAIHKA TMOCUIIOE OrOJIOUIEHY
ctparerito. CiyOOBIll CTaHYTh IUPUMHU YHOBHOBRXEHUMH, SIKIIO 3PO3YMIIOTh, IO
KOMIIaHisl TIparHe MOCSTTH 1 SK BOHU MOXYTh CIPHUATH IbOMY. Take po3yMiHHS
reHepye yoyJaoBaHy MOTHBALlIO NepcoHany. Jlioau Tenep 3HaKTh, O iXHS poOoTa
MOX€ BIUTMBATU Ha KoMIaHito. Ci1y>k00BIIl MOXKYTh MpaIfOBaTH €HEPriiHO, TBOPYO i
1HILIATUBHO, Y MOCTIHHOMY MOIIYKY LUISXIB SKUM CIIOCOOOM JIOMOMOTTH OpraHizarlii
nocsartu yernixy. Hosa indopwmartis, 171ei, aii, 3'enHani1 13 HUISIMHU OpraHi3ailli BAXOIATh
Bl IeHTpaJbHUX odiciB 1 (imii. Take HOBEe MAapPTHEPCTBO 31 CIHIBPOOITHUKAMHU
MJCUTIOETHCS IEPCOHATLHUMHU ¥ KOMaHTHUMU IITISIMU, 3'€THAHUMU 3 OTUHUYHUMH U
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KOPIOPATUBHUMH JOCSITHEHHSIMHU W 3BHYAHO 3 HOBOIO CHCTEMOIO 3a0X0UyBaJbHUX
BUHATOPOJI, 10 J03BOJISIE BCIM CITIBPOOITHHKAM OJep>KaTH (DIHAHCOBY BHHAropoy,
KOJM aJpecaT JUisl CTpaTeriuHUX IMOKA3HUKIB JIOCSATHYTI ¥ €KOHOMIUHI 3HAYEHHS
OTpUMaHI.

OcTaTouyHUN KOMIIOHEHT BiI0YBa€ThCA, KOJIM KOMITaHIs peaiizye MeTU HaBYaHHS
I poCTy IUIAXOM BIJTHOBJICHHsS HaBYAJIBHUX KypCIB I CIiBpoOITHUKIB. HaBuaHHS
IepCOHaTY, MOXKJIUBICTh PO3IIMPEHHS BHYTPIIIHIX MPOIIECIB 1 CTOCYHKH 13 KJII€EHTaMH
€ CEpLEBUHOIO CTPATETIYHOTO KepyBaHHs KommaHiero. CTpaTeriuHa kapra mokasye
JAHITIOKKU  TIPUYMHHO-HACTIKOBAX 3B'I3KIB MDK 1HBECTHIIIIMA B HAaBYAHHS
CHIBPOOITHHUKIB IS MOJIMIIECHHS (PiHAHCOBOI AisIbHOCTI [3].

Illapmuepcmeo i3 knienmamu

KitieHTChKa NepCeKTHBa € CEpLIEM OpraHi3aliifHoi crparerii. Maiixe Bci KoMIaHii
MparHyTh J10 3pPOCTaHHS JOXOJIB 1 3MEHIICHHIO IiH, TaKk 0 METH (PIHAHCOBOI
MEPCIIEKTUBH CHUCTEMH 30aJIaHCOBAHUX TOKA3HUKIB JIOCUTh YHIBEpCallbHI ISt
Oaratbox 3 HUX. KomnaHii BIAPI3HAIOTHCS TUM, SIK BOHU CTaBJISATHCS IO CBOIX KIIIEHTIB,
0COOJIMBO JI0 aJpecHUX KII€HTIB. YacTo 1eit mporec Beje 10 HOBOro CTPATEriuHOTO
MapTHEPCTBA 3 IPECHUMU KITIEHTAMHU.

[lepcniekTvBY TMOAAIBIINX JOCIIKEHb PO3BUTKY OOTPYHTYIBHHS PIillI€Hb
MOJIATYIOTh B HACTYITHOMY:

1.Po3poOka guHAMIYHUX areHTHO-OPIEHTOBAHUX MOJIENIEH ISl ONEPaTHBHOIO
MIPOTHO3YBaHHS MOBEIIHKOBHUX Peakiiid 013HECY Ta rpoMasiH.

AreHTHO-opieHTOBaHi  Moaeni (AOM)  103BOJSIIOTH  3MOJETIOBATH,  SIK
IHAUBITYalIbHI PIIIEHHS MIANPUEMIIB 1 TPOMAJSH y CYKYMHOCTI HOPOIKYIOTh
MaKpOEKOHOMIYH1 TpeHAr. MaiOyTHI JOCHTIIKEHHS MOXKYTh BKJIFOUATH:

- Bu3HaueHHs TUTIONOTIT areHTIB

-Knacudikamiss 3a posmipom 6i3Hecy (MCII, xopmoparii), ¢iHaHCOBUMU
pecypcamu Ta CTpaTerisiMu pocTy

-JlomorocnogapctBa 31 3MIHHHMH TPIOPUTETAMH BUTPAT, DPIBHEM JOXO.NY,
TOTOBHICTIO JIO PU3UKY

- dopmarizarris mpaBuI B3a€MOJII|

- ANITOpUTMU HaBYaHHS: aIalITUBHI MpaBuiia Ha OCHOBI reinforcement learning

- Mopneni coriaabHOTO BIUIMBY: IMITallisl TOBEIIHKH JIIIEPIB IyMOK 4yepe3 network
effects

-TopriBenbHI Ta KpPEAUTHI MEpeXki: I€HEpPYBAaHHS LIHOYTBOPEHHS HAa OCHOBI
JIOKaJIbHUX MPOMO3HUIIIH 1 HONUTY

- InTerpaiiisi npoCcTOpPOBUX 1 YACOBUX BUMIPIB

- I'IC-pani 1151 BimoOpa>keHHs TPaHCIIOPTHUX MOTOKIB Ta 30H KOHLIEHTpallli Oi3Hec-
AKTUBHOCTI

-JluHaMI4H1 YacoBl pSAM JJI1 MOJEJIOBAHHS CE30HHUX KOJWBaHb TOMUTY Ta
1HBECTHUILIHI

-30ip icropuyHUX JaHUX: (IHAHCOBA 3BITHICTh, OMHUTYBAHHS CIIOXKHBAYIB,
TEJIEMETPIS 3 «PO3YMHUX» MPUCTPOIB

-CrieHapHi  €KCIIEPUMEHTH: TECTYBaHHS TMOJITHUK (MUJIBIOBE KPEIUTyBaHHS,
MOJIATKOB1 CTUMYJTH ) BIPTYyaJIbHO TIEPE]T PETbHIUM BITPOBAKEHHSIM

54



ECONOMICS
DIGITAL TRANSFORMATION OF SOCIETY AND THE IMPACT OF INFORMATION
TECHNOLOGIES

- TexniuHa apXiTeKTypa

- [Imarpopmu AnyLogic Ta Repast 1151 moOyq0BU BETUKUX CUMYJISIIIN

-Buxopucrannss HPC-knactepiB 1 konteriHepuzanii (Docker, Kubernetes) nms
MaciTaOyBaHHS

2. Inrerpamis Benmukux ganux (Big Data) Ta mammHHOTO HaBYaHHS IS
ABTOMaTUYHOTO KOPUT'YBAaHHS CTPATETIYHUX MOKA3HUKIB y peajgbHOoMY yaci. [loTokoBi
JIaH1 3 pI3HUX JKEPEJT BIIKPUBAIOTh HOBI MOYKJIUBOCTI JUIsl OIEPATUBHOT'O MOHITOPUHTY
micbkux KPI Ta onepaTuBHOTO KOpUTYBaHHS CTpaTeTii:

- [TobynoBa aHanmiTUYHOI apXITEKTypH

- Peasmizaris Mozeneit MalmmmHHOTO HaBYAHHS

-Ilporro3ni momeni (LSTM-mepexi, Prophet) mis mnepembadeHHs TOXOIiB
OIOIKETY Ta KUIBKOCTI B1JIBIIyBa4iB I'POMaJICbKUX CEpPBICIB

-Anroputmu  BusiBieHHs aHoManiid (Isolation Forest, autoencoders) s
OTICPAaTUBHOTO BUSBIICHHS BIIXUJICHDb Y BUTPATaX UM COIliaIbHUX IMOKa3HUKAX

- MLOps-nporiecu

- ETnuni Ta mpaBoBi acieKTH

- AHoHIMIZallig Ta gudepeHIiagbHa TPUBATHICTh JIJISI 3aXUCTY IMEPCOHAIBHHUX
JTaHUX TPOMAISTH

- Bignosignicte GDPR-1nio16HMM HOpMaM Ta JTOKaJIbHUM 3aKOHOJABYMM BUMOTaM
010 BIJIKPUTOCTI TaHUX

OTxe, HayKOBO OOIPYHTOBAH1 pIIIEHHS IIOAO CTpATerii yIpaBIliHHS MIEPCOHAIOM
MIAIPUEMCTBA MalOTh 0a3yBaTHUCS Ha PETEIBHOMY aHaji3l, SIK KUIbKICHMX, TaK 1
AKICHUX YMHHMKIB. BUKOpucTaHHA OararoKpuTepialbHUX METOIMK Ta E€KOHOMIKO-
MaTEeMaTUYHOTO MOJIEIIOBAHHS JI0O3BOJISIE MPOTHO3YBATH €()EKTUBHICTH IHILIATUB Ta
3HUKYBATH PU3UKH MPU iX peanizaiii. BaXIMBO moeaHyBaTH CcTpareriyHe OauyeHHS
BJIaJIM 3 1HILIaTUBaMU Oi3HECY Ta IPOMAJSIHCHKOTO CYCHIILCTBA JIJIsi 3a0€3MeUeHHs
cTajmoro po3BuTKy. OOIpyHTYBaHHS pillIeHh Ma€ 0a3yBaTHUCS Ha CTPaTeriuHOMY,
IHTErpOBaHOMY Ta IHHOBAaLlIHOMY Tixonax. BaxxnuBum € 3a0e3neueHHs 6aiancy Mixx
€KOHOMIYHUM 3POCTaHHSM, COIIaIbHOIO CIPABENIUBICTIO Ta €KOJIOTTYHO CTIMKICTIO.
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ISSUANCE OF A CERTIFICATE OF APPROVAL FOR AN
ORGANIZATION FOR THE TRAINING OF GROUND-
BASED AVIATION SPECIALISTS AND ONGOING
SUPERVISION OF THE ORGANIZATION
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The measures and procedures for issuing the Certificate of Approval of the
organization for the training of ground aviation specialists (GAS) in aerodrome
technical support of aircraft flights for the state aviation of Ukraine are presented. The
measures and procedures for continuous audit of the organization in the future to
maintain its compliance are also defined.

Certification of the organization is a long and specific process of performing the
necessary activities, which complicates and extends the time for the organization to
obtain the Certificate of Approval for the training of GAS for airfield technical support
of aircraft flights [1,2].

Thus, at the moment there is a need to develop an algorithm for performing certain
operations and procedures for issuing a Certificate of Approval to an organization to
prepare an GAS and its subsequent audit.

The Aviation State Authority of Ukraine (ASA) implements the policy in the field
of state aviation of Ukraine. One of the priorities of the ASA is the certification of
aviation personnel training organizations that ensure the safety of aviation flights [3].
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Before starting the 6th Stage, it is necessary to check the implementation of the
actions and procedures of the 5th Stage of certification, namely the main thing:
establishing the accuracy and completeness of the submitted documents in accordance
with the list of basic documents on the organization of GAS training, which regulate
the organization and provision of training, the organizational structure of the
organization, the availability and compliance of teaching staff and instructors of the
organization, the availability, location and equipment of the material and technical base
[4].

Figure 1 shows the algorithm for performing certain operations and procedures of
Stage 6 (issuance of the Certificate of Approval of the organization for the training of
GAS) with a time limit.

Copy of
the Audit
Schedule

|

_ 5 work.
@_} - )_) 61 | S| 62 | S| 63 _:’} 64 | 5| 65 _)®

Draft Draft Order Schedule Certificate
order ASA Certificate ASA audits of
JJ approval

Figure 1. Algorithm for performing certain actions and procedures of the 6th Stage of
certification of the organization for the preparation of GAS: E - end of Stage 5 and beginning
of Stage 6; F - beginning of Stage 7; 6.1- 6.5 operations and procedures of Stage 6
Author's drawing

Based on the ASA decision recognizing the organization as compliant with the
requirements [5], the responsible ASA official, within five working days, prepares a
draft Order approving the organization (6.1) and a draft Certificate of Approval of the
Ground Aviation Specialists Training Organization (6.2).

For the signing of the Order approving the Ground Aviation Specialists Training
Organization and the Certificate of Approval of the Ground Aviation Specialists
Training Organization, the following shall be submitted to the Head of ASA:
the draft Order approving the organization,;

- the draft Certificate of Approval of the Ground Aviation Specialists Training
Organization,;

- controlled copies of the Manual on the Organization of Ground Aviation
Personnel Training (MOGAPT) of the State Aviation of Ukraine;

- the established certification file of the organization.

After signing and registration of the order of the Head of the ASA on approval of
the GAS training organization and the Certificate of approval of the GAS training
organization (6.3), the responsible person of the ASA

- registers the Certificate of Approval of the ASA training organization in the

57



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY AND THE IMPACT OF INFORMATION
TECHNOLOGIES

register of the ASA training organization's Certificates of Approval;

- enters the number and date of issuance of the ASA Training Organization
Approval Certificate in the appropriate fields on the title pages of the controlled copies
of the Guide;

- develops a schedule of continuous surveillance of the approved GAS training
organization for the next reporting period (6.4). The schedule of continuous supervision
shall be signed by the ASA responsible person and approved by the head of the relevant
department of the ASA authorized unit.

The Continuous Surveillance Schedule shall include the section “Participation of
Representatives of the State Aviation Administration of Ukraine in the Control of
Training (Examinations, Tests, etc.) of the GAS”, which shall be filled in in accordance
with the GAS Training Plan for Airfield Technical Support for the next reporting period
submitted by the organization to the CAS by December 1 of the current year.

- attach to the certification file copies of the organization's approval order and the
Certificate of Approval of the organization for GAS training, and the Schedule of
Continuous Supervision of the organization for the next reporting period.

The schedule of continuous surveillance shall be signed by the responsible person
of ASA and approved by the head of the relevant department of the authorized division
of ASA. The ASA organizes the maintenance of a register of valid Certificates of
Approval of GAS training organizations. A copy of the Continuous Surveillance
Schedule is provided to the organization (6.4).

- agrees with the organization on the method of granting the GAS Training
Certificate of Approval and arranges for the issuance of the GAS Training Certificate
of Approval to the organization (6.5).

Before starting Stage 7 (ongoing audit of the organization to maintain its
compliance), the organization's management should review the Schedule for the ASA's
ongoing oversight of the GAS training organization for the next reporting period (6.4).

Figure 2 shows the algorithm for performing certain actions and procedures of the
7th Stage of the certification process of the GAS training organization (continuous
audit of the organization in the future to maintain its compliance) with time limits.

7.4

Not less
@% than 2 —_— 7.1 — 7.2 % 7.3
vears

Copy of the Letter to the
schedule organizati 7.5 %&3&2

Fig. 2. Algorithm for performing individual operations and procedures of the 7th Stage of
certification of the organization for the preparation of GAS: F - end of Stage 6 and beginning
of Stage 7; 7.1-7.5 - operations and procedures of Stage 7; stop - end of Stage 7
Author's drawing

v
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In order to ensure a procedure of continuous action to maintain the organization's
compliance with the requirements [5], ASA carries out continuous supervision of the
organization, which provides for periodic (scheduled and unscheduled) inspections
(audits) of the organization by ASA at least once every two years (7.1).

During the validity of the Certificate of Approval, the organization shall take the
necessary measures to maintain its compliance with the requirements [5] and
conditions of approval.

The ASA responsible person assigned to the organization develops a Schedule of
Continuous Surveillance for the next reporting period. A copy of the Continuous
Monitoring Plan is provided to the organization (7.2).

Based on the results of periodic (scheduled and unscheduled) inspections of the
organization, the ASA may decide to

- recognize the organization as compliant with the requirements [5];

- restriction, suspension or revocation of the organization's Certificate of Approval;

- conditions under which the organization's activities may continue until the
discrepancies are eliminated;

- the need for the organization to take corrective actions to eliminate the
nonconformities. The ASA decision is communicated to the organization's
management (7.3).

The organization takes corrective actions to eliminate the nonconformities
identified during the audit by the ASA (7.4).

Based on the decision of the ASA on the results of a periodic (scheduled and
unscheduled) inspection, an order is issued by the head of the ASA on the further
activities of the organization (7.5). The materials related to the periodic (scheduled and
unscheduled) audit by the ASA are attached to the organization's certification file.

Thus, the algorithm for performing certain operations and procedures for issuing a
Certificate of Approval to an GAS training organization and its continuous supervision
is provided.

This material completes the series of publications related to the certification of an
organization to carry out activities for the preparation of GAS [4,8,9,10]

As a conclusion of the series, the main principles of organization certification are
voluntariness, consistency, transparency and the possibility of adjusting the process of
its certification.

Guided by the principles of Deming and the systems approach, the provisions of
the international standards of quality management systems of the ISO series, proposals
for the creation of a unified system of scientific and methodological support for the
certification process of the organization were formulated.

Deming's principle is a philosophy of continuous improvement of any process
based on the RDCA cycle [6], namely:

{Pi — D; — G — Aj},

where P; - plan; D; - do; C; - check; A; — adjust

The materials [4,8,9,10] detail the process of organization certification through
algorithms, a description of procedures and operations, which can be presented in the
form of functionality:
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M N
ZDI. ZOnepij /T,
i=1 j=1

where M - is the number of actions (Stages), N - is the number of operations, j - is
the number of procedures for the i-th action, 7; is the time of the i-th action (Stage).

For a more effective result of the certification process, the organization is given a
time limit 7" for completing individual actions and procedures [7].

Thus, the materials [4,8,9,10] developed algorithms for performing individual
operations and procedures of each Stage of certification to obtain a Certificate of
Approval of the organization to carry out activities for the preparation of GAS. This
allows to ensure the transparency of the certification process, simplifies the
implementation of actions and can be used by organizations that intend to train GAS
for the state aviation entities of Ukraine.
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OHJIAMH-HABUAHHS: AHAJII3 EOEKTUBHOCTI TA
IHEPCIIEKTUBH PO3BUTKY

Bbynaesa Ipuna BacuiiBua,
JIHIPOBCHKUI JIepKaBHUM MeAUIHUN yHIBepcUTeT. M. JHinpo. Ykpaina., K.MeJI.H.
acucTeHT Kadenpu iHPEKIINHUX XBOPOO

binokons Ouexcanap OJiekcaHAPOBHUY.
JIHITTPOBCHKUI Iep>KaBHUN MEAUYHUM yHIBepcuTeT. M. J{Hinpo. Ykpaina., PhD,
acucTeHT Kadenpu iHPEKIINHIX XBOPOO

Beryn. CydacHiCTh BOEHHOTO 4acy Ta MHHYJIOI KOPOHABIPYCHOI MaHIeMii
MOCTaBWJIM Tepe] CyCHiILCTBOM HOB1 BUIIPOOYBAHHS 1 33/1a4i: BIDKMBAHHS B PEKUMI
JIOKJIayHiB, OOMEXEHHS COIliaIbHUX KOHTAKTIB. [Ipu 11b0My 30€pira€ThCsi ComiaibHUMA
MOMUT CYCNUIBCTBA HA BUIYCK (DaxiBLIB PI3HOTO MPOQUI0, caMe€ TOMY OCBITHIM
npolec He 3ynmuHuBCA. [IMTaHHS HanamTyBaHHS AMCTAHIIHHOTO HABYAHHS IIMPOKO
00rOBOPIOETHCS HAa PI3HUX PIBHAX OCBITU: CEPEAHS, cepeHs npodeciiiHa, BUIIA.

HaneBHo, HallOUTblIE MHUTAHb BHUKJIMKAE JMCTAHLIMHE HaBYaHHSA (axiBLIB Yy
rajxy3i MequuuHu. TpaauiiiiiHi METOIM BUKJIAQJAaHHS KIIHIYHUX JUCHUUILIIH MO CXeMi
«y JII>KKa XBOPOT0» 3 IEMOHCTPALIIEI0 XBOPOTO 1 KITHIYHUM aHAII30M 1CTOPil XBOpoOU
BXK€ CTaJM CTOPIHKOIO 1CTOPii MEIMIIMHH 1 JIFOJICTBO BHUMYIIEHO 3HAXOIUTH HOBI
TEXHOJIOT1UHI 3aco0u ocBitTh. OHIallH-HaBYaHHS CTAJ0 HE TUIBKA BUMYIICHUM
3ac000M BUKJIQJIaHHSI, aJie 1 CY4YaCHUM, 1 BXKE 3BUYHUM MeTOJ0M. J(ucTaHIliliHa OCBiTa
— Ie 3arajbHUMl TEepMiH, KWW BKIIOYA€ HU3KY CTpaTerii HaBYaHHS y HOBOMY
enexkTpoHHoMy Qopmarti. Opranizarisi Oyb-SKOro MPOEKTY MOYMHAETHCS 3 YITKOTO
PO3YMIHHS METH PO3pOOKH 1 BUBHAUYCHHS 3aB/1aHb. CydacH1 TEXHOJIOTIYHI MOKJIMBOCTI
JTUCTAHIIIHHOTO 3B’ 3Ky 3a0€3MeUyI0Th CTYICHTIB TOBHUM KOMIUIEKTOM OOOB'SI3KOBUX
HaBYaJbHUX MaTEpialiB Ta METOJUYHUX MOCIOHUKIB 3 TUCHUIUTIH. KOXEH CTyIeHT Mae
MO>KJIUBICTh MOCTIMHO B pEaJIbHOMY Yacl CHIJIKYBaTUCSA 3 IHILIMMU CTYyACHTAMH IPYIIU
Ta BUKJIaJayeM, OOMIHIOBAaTHCS TyMKAaMH Ta 3'ACOBYBAaTHU yCi KOH(IIKTHI MUTaHHS.
Cucrema OUCTAaHIIMHOI OCBITH JO3BOJISIE OTPUMYBAaTH OO'€KTHBHY OILIIHKY 3HaHb
CTYIEHTa, BUKIIOYAE yMepeHPKeHE CTaBJICHHS BUKIAJaua N0 CTYACHTa, peaimi3ye
MOJKJTUBICTh BHCTABJICHHS OaliB IUITXOM 3aCTOCYBAaHHS HE3aJIC)KHOTO TECTYBAaHHS,
KOJM OIlIHKAa BHCTABJSIETHCS TPU  MAPAXyHKYy 3apaxoBaHux OamiB. [lpwm
JTUCTAHI[IHHOMY HaBYaHH1 HE BUHHUKAE MPOOJIEM 3 XBOPUMH BHKJIa1auaMu, 3 KITbKICTIO
ayIUTOpif, HEMae HEOOXITHOCTI y BHJIAHHI BEIUYE3HOT KUIHBKOCTI METOIMYHHUX
MOCIOHMKIB, BUPINIYEThCA MpoOJieMa 13 3a0€3MEUCHHSIM JITEPaTypor0 KOXKHOTO
ctyaeHTa [1].

dopMa IUCTAHIIMHOTO HABYAHHS JAa€ MOJXJIMBICTh BHUKJIQJa4y IPOBECTH
IHAUBITyali3aliio CTPYKTYpU BHUKJIAJAaHHS MPEIMETa, MOXIJIMBICTh aBTOMATU3YBATH
mpollec HaBuaHHSA. Y BHKIagava 3’SBISETbCS OUIbIIE dYacy [IJIsi CTBOPEHHS
METOJAMYHUX JAEMOHCTpAliMHUX MaTepialiB (Ipe3eHTalli, orasgoBux (GoToranepei 13
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CUMITOMaMU XBOpOO, HaBYAJIbHUX TMOCIOHHMKIB), MiABUINECHHS pPiBHSA MpodeciitHol
MiTOTOBKH, 3'SIBJISETHCS MOXKIIMBICTH POOOTH 32 CYMICHUIITBOM.

[IpaBoBa i1 opranizaiiiiHo-HOpMaTHBHA 0a3M MPOIIECY JUCTAHIIMHOTO HABYAHHS
BKJIIOYAIOTh IEpeIiKk HOPMATUBHUX 1 MPABOBUX JOKYMEHTIB JiepkaBu. HopmaTtuBHa
0a3a MUCTAHIIMHOTO HaBYaHHA B YKpaiHi oxoruroe 3akoHu («IIpo ocity», «IIpo
MOBHY 3arajibHy Cepe/iHIo OCBITY»), Hakazu MOH (Ne 466, 1115), nakazu MO3 moz0
meauuHux mpaniBHukiB (Ne 1371, 1139) Tta 0cOoOAMBOCTI BOEHHOTO CTaHy, IO
PETYNIOITh OpPTaHi3alliio, TPUBATICTh 3aHSTh, CaHITapHI HOPMH, MpaBa CTYJCHTIB Ta
Y4YHIB, a TaKOX 3a0e3Meuyl0Th THYYKICTb JUIsl PI3HMX PIBHIB OCBITH (BLA IIKLT IO
BumIiB). [[ns mMemuunHOi OcBiTH KitO4WoBI Hakazn MO3 amanTyroTh TUCTAHITINAHI
TEXHOJIOT'11, 30KpeMa JJis MiABUIIEeHH KBasi(dikarii menukiB. OcHoBHu# Haka3 MOH
Nell15 Bim 2020 poky npo «/leski nuTaHHs OpraHizauli JUCTAHIIHHOTO HABYAHHS
HaJla€ aBTOHOMIIO 3aKJIaJlaM OCBITH y BUOOP1 €JIEKTPOHHOTO OCBITHHOTO CEPEAOBUIIIA.
30KpeMa,  3a0XO4UyBaJIOCS  BUKOPUCTaHHS  NOMYJSIpHUX  BeOpecypciB  AJis
JTUCTaHIIITHOTO HaBYaHHs, Takux sk Moodle, Google Classroom, Zoom, Class Dojo,
Learningapps.org Ta IHIIUX. [lurtanHs cranpapTu3anii Ta HOPMATHBHOIO
pPEryJIIOBaHHS JMCTAHIIIHOTO HAaBYaHHS TIIOBMHHI BpPaXxOBYBaTH 1 BJIACHUM 1
MIDKHAPOJIHUN JTOCB1JI 1 MPAKTHUKY.

CyuacHi ocBitHi IT-Texnonorii MoxyTh BiIouatu 1udposi miathopmu, VR/AR,
II, xmapHi oOuuciaeHHs Ta MOOUIBHI MPOTpaMH, POOJISYH MPOIEC OUIBII
IHTEPaKTUBHHUM, MEPCOHANI30BAHUM Ta JOCTYIIHUM, TPAaHCPOPMYIOUU POJIb YUHS B
aKTUBHOTO yYaCHHWKA Ta JOMOMAaralodyd IIelaroraM CTBOPIOBATH MYJIBTHMEIIHHI
Marepiand Juisi 3MillaHoro HaBuaHHd. Hacammepesn opranizaiisi AUCTaHLIMHOIO
HaBYAaHHS 3QJICKUTH BIJl TOTO, SIK KEPIBHUIITBO 3aKJIa/liB OCBITH OpraHi3yBajo ILeH
npoiiec. BHacIiIoK 1IbOro IUCTaHLIiHE HABYAHHSA ICHY€E B PI3HOMaHITHUX Baplauisx, 1
OCBITHIM JOCBIJ CTYJICHTIB 13 PI3HUX BHIII MOXE€ CYTT€BO Biapi3HATUCSI. Came momy
BAJMCIUBUM NUMAHHAM € AHANI3 Ma akmueHe 002080peHHs 3aco0i8 ma Memoouxu
OUCMAHYIUHO20 BUKIIA0AHHS HA NIOCMABI 81aCHO20 00CBidy euknadauyis. Lle cmeoproe
nepeoymosu Ol CMEOPEHHs VHIBEepCANbHOI CMAaHOApmMu308aHoi  ONMUMATLHOT
cucmemu meouynoi oceimu. Llini oucmanyitinoi oceimu nependavyarOTb BBEICHHS
HOBITHIX OCBITHIX TEXHOJIOT1i, MOTHUBAIIII0 CAMOCTIHHOI IMOITYKOBO1 pOOOTH CTYICHTIB
MiJ KEPIBHUIITBOM  BUKJAJa4eil, TOCTYMOBUW TEpeXiJ BiJ PENpoOayKTUBHOTO
HaBYaHHSA JI0 KPEaTUBHOTO.

Cucrema MUCTaHIIMHOTO HABYAHHS Ma€ CKJIANAaTHCS 3 TaKUX CIEMCHTIB, SK:
MPOBEJICHHS TUCTAHIIMHUX JIEKI[IH 1 ceMiHapiB 13 MOTJIUOJICHUM BUBUYEHHSIM paHiIlIe
MIPOYUTAHOTO JICKIIIHHOTO MaTepiany; NPAaKTUIHUX 3aHATh, JEMOHCTPAIIii OTJISA0BHX
dotorasiepeld 13 CUMIITOMaMH 3aXBOPIOBaHb; MOKA30BUX  TEJIEMEIUUYHUX
KOHCYJIbTaIllll XBopuX [2]. BripoBajkeHHs cydacHUX (pOPM AUCTAHIIITHOTO HaBYaHHS
BUMarae CreuiajibHy MiArOTOBKY BHMKJIaJayiB HE JIMIIE 3 TEXHIYHUX MUTaHb, a 1 3
METOJNYHUX, 30KpeMa PO3pOOHUK KypCy Ma€ MPaBUILHO BUSHAYUTH TOCIIOBHICTS 1
CHIBBIAHOIIEHHS JUCTAHIIHHOT YaCTUHW HaBYaHHS 1 TpaauiiitHoi [3,4]. IcHyroTh
MIeBHI TPYIHOIIII, K1 HEOOX1IHO BPaXOBYBATH B METOJMKAX TUCTAHI[IHOTO HABYAHHSI.
[To-nepie, mucTaHiliiHe HaBYaHHS BUMAara€ 3HAYHUX BHUTpAT 4acy ISl PO3POOKH
mporpam, 1, MO-Apyre, MEBHI TPYAHOII BHHUKAIOTH BIAMPAIIOBAHHIO MPAKTUYHUX
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HABUYOK KIIIHIYHOTO oOrjsiay xBoporo. [lpm mgucTaHmiiiHoMy HaBYaHHI BasKKO
3a0e3MeuYnTH BIJMPAIIOBAHHS MPAKTUYHUX KIIHIYHUX HABUUYOK O€3 1HTErpOBAHOIO
HaBYaHHA "BUKIIAIa4y-CTyACHT'. Y PEeXUMI JUCTAHIIITHOTO HAaBUYaHHS CepTHdIKAIlIS
3HaHb MPOBOJUTHCS 33 TIOMOMOTOI0 KOHTPOJBHUX TECTIB B €JEKTPOHHOMY BUTJISII.
Tenep 1o mpoOaemMy BUPIIIEHO 3a IONIOMOTOK0 HOBUX 3ac001B 3B's13Ky (THity Skype —
mporpamu 1HTepHeT-TenedoHil 3 MOKJTUBOCTSIMH B1/ICOJI3BIHKIB Ta
BiJlcOKOH(pepeH ). 3aBIsKM iM KOHTpPOJIb 3HaHb MOKHAa IPOBOJUTH B PEKUMI
pEaIbHOTO Yacy, B TOMY YHCIIi — B MPOIIECI CIIJIKyBaHHS BUKJIa1a4ya 3 YUHSIM «BiU-Ha-
Biu»[2].  JlucraniiiiHa ocBiTa BXe MIIHO yBiilia B Haiie XUTTA. LlboMy cripusis
OypxnmBwuii po3BUTOK I T-TexHOoMOTIH. CyyacHUH BUKJIaga4 MEIUYHOTO BHIITY TOBUHCH
MaTH BUCOKHI piBE€Hb 3HaHb HE JIMIIE B Tajy3i CBO€EI criemianizaiii, a # y BOJIOAIHHI
CyYaCHUMH 1H(POPMALIMHUMHU Ta HOBITHIMU MYJIbTUMEAIMHUMHU HAHOTEXHOJOTISIMU
IUCTaHIIHOrO HaBuaHHg. Ha BUKIagada mokiaagaceThbes BEJIMKa BIAIOBIIAIBHICTH B
yIpaBiIiHHI HaBYAJbHUM MPOLECOM, Y CTBOPEHHI BUCOKOSKICHOTO OJIOKY HaBYaJIbHO-
METOJMYHOIO Marepiaiay, B JOMOMO31 CTyACHTaM 31 CKJIaJaHHsS I1HAUBITYaIbHOTO
HABYAJBHOTO IUIaHy. BiH MpoOBOAWTH KOHCYJbTAIlli, OHJIAWH-JIEKIIlI, MPAKTUYHI Ta
CEMIHAPCHKI 3aHATTS Ta KEPYy€ HaBUAJLHUMU MTpoeKkTamu [3].
Meta po6oTH: HAa OCHOBI aHaji3y BJIACHOTO JIOCBITY AMCTAHIIITHOTO BUKJIAaJIaHHS
muciuiuiiag - «lHdekuiiftal  XxBopobu» cryaeHTam 5,6 KypciB  JIHIIPOBCHKOTO
JIEp’)KaBHOTO MEIMYHOTO YHIBEPCUTETY BHU3HAUUTU fAKI TI€peBard, HEAOIIKU
MEePCIEKTUBH, JUCTAHIIMHOTO METOJy OCBITH ICHYIOTh Ha ChOTOJHI B CYy4YacHIH
MEJIUYHIN OCBITI.
Marepiaju Ta MeTOoAH AOCTiAKeHH. MU poBeNyM aHai3 OHJIalH-HABYaHHSA B IBOX
HarnpsiMkax: 1. BusHaueHHs eeKTHBHOCTI HABYAHHS MO OLIIHKAM ICIIUTY CTY/ICHTIB Ha
5 kypci; 2. BuzHaueHHs cy0’ €KTUBHOI OI[IHKY OHJIAMH-HABYaHHS 3 0OKY CTYICHTIB. Y
MpoIeCl JOCIIPKEHHS] BUKOPHUCTOBYBAJIUCS METOJM JIOTIYHOTO aHali3y, METO]l
3ICTaBJICHHS TEOPETHUYHHMX TIOJIOKCHb 3 TPAKTUYHHMH pe3yjbTaTaMd JOCBIAY iX
BTUICHHS B OCBITY Ha OCHOBI O00'€KTMBHOCTI pe3yJIbTaTiB JiSILHOCTI CTYACHTIB Ta
BHKJIanaviB. J[7s opranizarii IUCTaHIIIHHOIO HaBYaHHS, BIPTyaJlbHOT'O CIIJIKYBaHHS
Ta KOHTPOJIIO YCHINIHOCTI MH BUKOpPUCTOBYBaiM pecypcu Moodle ta Google
Classroom. Icniuti mpoBoAMIKMCS OYHO IS 1AeHTH(IKAIIT 0COOMCTOCTI CTyACHTA.
OcHoBHa yacTuHa. BriacHuii 1ocBia ciiBpoOITHUKIB Kadenpu iHPEKIIHHIX XBOPOO
JIHITPOBCHKOTO ~ JICPKABHOTO ~ MEIUYHOTO  YHIBEPCUTETY IO  BIPOBAKEHHIO
JTUCTAHI[IHHOTO HABYAHHS JIO3BOJIMB BUSBHUTH JICKiIbKa aKTyaJIbHUX ACIICKTIB IIHOTO
MeTony ocBiTH. Hacammepen, 1me KapAwHaIbHA 3aMiHA 3BUYHOI CHCTEMH
KOMYHIKaTUBHOTO BUKJIQJaHHS BIPTyaJIbHUM THIIOM CHUIKYBaHHS, KOJIM MIX
CIIBPO3MOBHUKAMHU € TEXHIUYHUU 3acid - xomm’torep. HeoOXimHICTh NpoBeaEHHS
JTUCTAHI[IHHOTO HABYaHHS NMPUMYCHIJIA TIEPEUTH 13 3BHYHUX MANEPOBUX METOIUIHHX
MarepiajliB Ha CyYacHI €JIEKTPOHHI KOMILIeKCH. Po3poOka Ta MiArOTOBKa SIKICHUX
HABYAJbHO-METOJUYHNX KOMIUICKCIB 3aiiMa€ BEJIMYE3HY KUIBKICThH 4acy, 3Ty HeHHs
texHiyHUX IT-pecypciB Ta HasSBHOCTI IEHTPY KOMM'IOTEPHUX TEXHOJOTINA 1
BHCOKOKJIACHHX (paxiBIIiB.

3a TepMiH OHJIAH-BUKIIAAaHHS O€3MmocepeIHb0 BUKIagadamMu kadeapu Oyna
po3po0iIeHa HU3Ka IHTEPAKTUBHUX JICKITIHHUX MPE3SHTAIliH JISKI[iH, 0 OKPEMUM
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TeMaM Oyiu cTBOpeHi Bifeodinbmu («IIpuHImnm perinparaniiftHol Teparmii npu
TOCTPUX KUIIIKOBUX 1H(EKIIAX y IiTei», «KIlHIYHI TpOsSBU cKa3y»), po3po0IieH]
CUMYJISLIIMHI TECTOBI 3aBJaHHSI 110 IHCTPYMEHTAIBHUM Ta Ja00paTOPHUM METOJIaM
JTOCTIKEHHS (JTIKBOpOTpaMH, 010X1MIUHI TECTH Tl AUEpEHIIIMHOT 11arHOCTUKHU
renaTuTiB, KOMPOLUUTOTpaMU, TeMOorpamMu, peHTreHorpamu Ta 300paxenus KT,
MPT). B npotieci AUCTaHIIMHOTO HAaBYaHHS aKTUBHO BUKOPUCTOBYBAJIMCS IMEPCHUBHI
cumyJsatii, 3D-mozeni BipryansHux TexHosoridi VR/AR no meanaaum TeMam
PI3HHUX IHTEPHET-PECYPCIB.

AJie He TUBIISIYKCH Ha T€, 10 1HPOPMATUBHICTH, BI3yaJIbHICTh Ta
J€MOHCTPATHUBHICTh yUOOBOTO MaTepiany 30UIbIIMIIACS Ta cTaja OlIbII HATISIHOIO,
BUSIBUBCS HECTIOIIBAHUI MTapaJOKC: PiBEHb OIMIHOYHUX 3HAHb CTY/ICHTIB NPHU
JUCTAHIIMHINA OCBITI OyB BCE K TAKM HW)KYMN y 3pIBHSAHHI 3 OYUHUM HaBYaHHSM. Tak,
IIpH 3pIBHAJILHOMY aHaJIi31 pe3yJIbTaTiB ICIUTIB MO HUKIY «HpeKiitHI XBopoOu» y
CTYJACHTIB 5 KypcCy Ha AUCTaHIIMHOMY HaB4YaHH1 cepeaHii 0an cknas 3.41, a npu
ouHoMYy — 4.2.

3 METOI BUBYEHHS CTYACHTCHKOI Cy0 €KTHBHOI OIIIHKM OHJIAWH-HABYaHHS MH
MPOBEJIM AHOHIMHE aHKETyBaHHS cepejl CTyleHTiB (n=278). Cepen MO3UTHUBHUX
MOMEHTIB Oyl BUJIICHI HACTYMHI: 3BUIBHEHHS OCOOMCTOTO 4Yacy, MO>KJIMBICTb
peoKarlii Ta JUCTAHIIHHOT TOCTYHMHOCTI (1110 € 0COOIMBO BaXKIJIUBUM JIJIsl IHOTOPOIHIX
Ta 1IHO3EMHUX CTYJIeHTIB). HeratuBHI MOMEHTH BU3HAYMIH ASPIIUT O€3M0CepeTHBOTO
€MOIIMHOrO CHUIKYBaHHS Ta BIJIHOCHY COLIAJbHY 130JISI1I0, XO4Ya YAaCTKOBO ILI€
KOMIIEHCYBAJIOCSI CIIUIKYBaHHSIM CEpeJ] CTYACHTIB 1 BHUKIJIAJayiB yepe3 YaTh Ta Ha
oHJTaH-3aHATTAX. CaMi CTYJIEHTH BiJ[3HAYaJd, 110 BIJCYTHICTb COIlialii3allii 3MEHIIye
MOTHBAIIIIO 10 HaBYaHHS. YacTKa CTy/IEHTIB BUCIIOBUJIA TYMKY, 1110 OHJIaiH-HABYaHHSI
OuIbIIIEe MIIXOOAUTh  JUIA TUCHMILTIHOBAHUX  JIFOJICH, K1 CITPOMO3KHI
CaMOOPTraHi3yBaTHCs Ta MOOYyayBaTH 0cOOUCTHH Ipadik HaBUaHHs. YacTKa CTYEHTIB
(mo 25%) Bim3Haumia, 10 MiJ Yac MPOBEACHHS OHJANWH-3aHATTS BiJBOJIKanacs Ha
ocobucti abo momamiHi auia. 39 % CTyIeHTIB MOCKap)KWiiaca Ha BEJIUKUNA o0OcsAr
y400BOrOo Marepija i CaMOCTIHHOTO BHMBYEHHS Ha KOXHY TeMy, OUIBIIICTb
ctynentiB (92%) BucnoBmia moba)kaHHs MIOA0 TPATUIIAHOTO pO300py TEMHU, KOJIU
BUKJIa/1ay aKTUBHO MOSICHIOE KIIFOUOBI MOMEHTH TeMU. BUSIBUIIOCS, 1110 TPAKTUYHO BCI
CTYJIEHTH Ha cTapmux Kypcax (98,8%) He KOPUCTYIOThCA CyYaCHUMU MiAPYyYHHUKAMU
B MarnepoBOMY BapiaHTI (K1 JOCTymHI B 010J110TEIll BUINY) 1 IIyKAIOTh €JIEKTPOHHI
aHaJIOrM B IHTEPHETI 1, MPU iX BIACYTHOCTI, KOPHUCTYIOTHCA PI3HOMaHITHUMU
HE3aJeKHUMHU JDKEpesilaMy METUYHOTO HAMPSIMKY, 110 ICTOTHO 3HUXKYE SIKICTh Y400BO1
iHdopmanii. Llel ¢akt nmoBuHeH OyTH PO3IJISHYTHM B METOAUYHMX MiAPO3/iIax
Jep>KaBHUX YCTAaHOB, BIAMOBIJAIBLHUX 3a MEAUYHY OCBITY, 3 METOIO 3a0e3IMeueHHs
BUIBHOT'O Ta OE3KOIITOBHOTO IHTEPHET-IOCTYIY /10 EIEKTPOHHUX aHAJIOT1B JeP>KaBHUX
MIIPYYHUKIB B MarepoBOMY BapilaHTI Ha BIAMOBIOAHUX caiTax. Ha Hamy nymky, 1e
MO3MB CYy4acHOi OCBITH, SIKIIIO MU B)K€ aKTUBHO 3aJIy4€HI /10 OHJIAH-HaBYaHHS.

OxpeMe TUTaHHS - 1€ JOTPUMAHHS aKaJIEeMIYHOI JOOPOYECHOCTI CTYACHTIB MpHU
OHJIallH-HAaBYaHHI. AHOHIMHE OIMTYBAaHHSI TTOKA3aJI0, 1110 0113bK0 67 % CTYIeHTIB npu
KOHTPOJIbHOMY ONHMTYBaHHI MO 3aJaHiil TeMl 3aHATTS KOPHUCTYIOTHCS 3aKaIpOBUM
MiJKa3KaMH 1HITUX CTYACHTIB a00 1H(pOpMAIIi€l0 3 IHTepHET-pecypciB (YacTime — 3
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MeanuHuX caiTiB «Bikineais»). Came meit pakt poduth HEOOXIAHUM MPOBEICHHS
OYHOT'0 3aKJIIOYHOIO ICIUTY JUIs TepcoHajizamii Ta 00 €KTUBHOI OIIHKUA 3HaHb
CTYJIEHTa, X04a MPOMIXKHUM KOHTPOJIb 3HAHb MOKE MPOBOJUTHUCS MO €JIEKTPOHHUM
TecTaM 3 00OB’SI3KOBUM OOMEXEHHSIM Yacy.

CyyacHl HAHOTEXHOJIOTii JOMOMAararoTh 3pOOMTH HABYaHHA MaKCHUMAaJIbHO
HAOJMKEHUM  J10  peaynbHOCTI. Jlns 1poro 13  CTyJEHTaMU MPOBOJMIIUCSA
BiJIcOKOH(epeHIii, TeIeMOCTH, ITUcKycii. Bukmamadi kadeapu nMpoBOAMIN MTOKA30Bi
OHJIAITH- KOHCYJIbTallli XBOPUX, KOHCUIIIYMH JIIKAapiB 3a yYacTIO CTYJIEHTIB. Y peXuMi
peabHOTO dYacy CTYIASHTH MOTJM CIIOCTEpIraTh 3a PI3HUMU MEAUIHUMH
MaHIMyJAIisMA.  TakKuM YHHOM BHUKJIAJadi HaMarajaucs 30eperTd TpaauiliiHAN
KIHIYHUA po30ip, SK CKJIaJ0BY BI3yaJbHOTO OIJISIIY XBOpPOTo. Ajie, Ha Xalb
BIpTyaJIbHUHM KOHTAKT «CTYACHT-BUKJIAAa49- XBOPHID» MA€ CBOI HEMOIIKA 1 BCE K TaKH
€ TEXHIYHMM 3aco00M, SKHHM BHKIIOYAE €JIEMEHT coIjami3alii Ta aKTUBHOI
KOMyHiKarlii. Heomik npakTHKu 1 MOKIIMBOCTI BIIPOBAI>KEHHSI 0araTh0X MPakTUYHUX
HAaBUYOK MpPU OHJIAWH-HABYAHHI — CaMe€ Ba)XJIUBE MUTAHHA cepell CTyIeHTIB. 89,9%
CTYJICHTIB BU3HAUUJIMU 1€ SK BEIMYE3HUN MIHYC. Y MEIUYHOMY BHIIY CTOJITTIMU
CKJIafanacst Tpaauiia npodeciifHoi KOMYHIKAIlli: TICHUM KOHTAaKT 13 BHUKJIaJlayeM 1
namieHToM. Mu He MOXeMO dYepe3 KOMM'IOTep HaBUUTU CTYJEHTIB JCSKUM
(hi3iKaTbHUM METOJIaM OTJIsiay (TaibIallis opraHiB, sSIKICHUH OTJIAJ Ta OLIHKA CTaHY
IIKIPY Ta BUCHUITY, CIIM30BUX OOOJIOHOK, MEPKYCisl, ayCKyJIbTaIlisi XBOPOro) Ta 0araTo
1HIIOTO.

OxkpeMe nuTaHHS — L€ 3aco0M €MOIIHOI, JE€OHTOJIOTIYHOI Ta MNpodeciiHOl
KOMYHIKallii MaiilOyTHHOTO JIIKaps 13 MallleHTOM. TaKoMy HaBUMUTU CTYyAEHTa MOKHA
TUIBKU NpU O€3MOCepeTHbOMY COLIaJbHOMY CIUIKyBaHHI. Ha AymKy BuUKIagadis,
CTyIEHTH Ha  JUCTAHIIHHOMY HaBYaHHI, SIK TIPABWJIO, CTAlOTh TACUBHUMH
CHOKMBA4YaMH 3HAHb Yepe3 BIJCYTHICTh AKTUBHUX METO/IIB O(pdiaiiH-HaBYaHHS.

B minomy, BiHOIIEGHHS CTYJEHTIB JO OHJIalH-HaBYaHHS PO30DKHE, ajie 4acTo
CXHJIETHCS JI0 BUSHAHHS €PEKTUBHOCTI 32 YMOBH T'apHO1 CaMOOpraHizallii, mpu oMy
30epiraeTbcsi BKpall HeoOXimHA ToTpeda y >KMBOMY CHUJIKYyBaHHI Ta MPAKTHUYHIN
CKJIQJIOBI MeauuHOi1 ocBiTH. Ha Hamry ayMmKy, cydacHa MeIu4yHa OCBITa IMOBHHHA
BKJIFOYATH JAyalibHy (popMy HaBuaHHs: oddnaiiH (Hacammepes npu poOoTi CTYICHTIB
CTapIIMX KypcCiB 13 peaJlbHUMH XBOPUMH) 1 OHJAWH ( MPU BHUBYEHHI TEOPETHUYHOT
CKJIaJIOBOi TEMH ), TUCTAHIIHHE HABYaHHS B MEJIUIIMHI HE MOYKE 3aMIHUTH TPaIUIlIHHI
dbopMu HaBuaHHsS 13 Oe€3MOCEpPEIHHOI0 KOMYHIKAIIEI BHKIIaaada 13 CTyJIEHTaMH,
MPOBEICHHS OKA30BOT'0 KIJIIHIYHOTO po300py pPeaIbHOIO XBOPOTIO IMiJl Yac 3aHSATTH.

MoskHa BUOUIATH Takl IMO3UTHBHI acCIEKTH IUCTAHIIHHOrO HaB4YaHHA: 1.
TepuropianbHa JOCTYIHICTh Ta MOXKJIUBICTh pesiokailii. 2. ['HyuKicTh HaBYAJIbHOTO
MPOIIECy, 3BUILHEHHS 4acy JUIsl CaMOCTIMHOT poOOTH CTyneHTIB. 3. MOOUIBHICTS,
Oe3MepepBHICTh, MaKCMMaJlbHa  HAOMKEHICTh  HAaBYaHHS  JO0  PEAIbHOCTI
(BimeokoHpepeHIlii, TeIEMOCTH, AUCKYCIi, MOKa30BI OHJIAWH-KOHCYJBTAIlli XBOPUX,
KOHCHJIIYMH JIIKapiB 3a y4acTiO CTYCHTIB). AJle, Ha Hallly AyYMKY, CydyacHa MEIU4Ha
OCBITa MOBUHHA BKIIIOYATU AyaibHy (opMmy HaB4daHHS: odduraitH (Hacammepen npu
poOOTI CTYJIEHTIB CTapIIUX KYPCIB 13 pEAIbHUMHU XBOPUMH) 1 OHJIAiH ( pY BUBYEHHI
TEOPETUYHOI CKJIaJ0BO1 TEMH ), TUCTAHIIIHE HABYAHHS B MEJIMITMHI HE MOYKE 3aMIHUTH
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TpanuuiiHi GopmMu HaB4YaHHS 13 Oe3MOcepeNHbOI0 KOMYHIKAIl€I0 BHKJIanada 13
CTYJICHTaMHU, TIPOBEJICHHSI MOKA30BOT0 KJIIHIYHOTO pO300py peabHOr0 XBOPOTO Iijl
yac 3aHATTS. [akuM YWMHOM, OHJIailH-HaBYaHHS MOTpeOye BIiJ CTYJICHTIB
CaMOCTIMHOCT1, 0COOMCTOI BiJIMOBIAAIBHOCTI, CAMOOPIaHI30BaHOCTI, 1HIIIATUBHOCTI,
yBaru 7o aeniaitHie. [lepcrnekTuBY 7151 YAOCKOHAIEHHS NUCTAHIIIMHOTO BUKIIAJaHHS
MEIMYHUX HAyK MU 0auuMO B BUKOPUCTaHHI INTYYHOTO 1HTEIEKTY Ta MAIIMHHOTO
HaBYaHHS 3 METOI0 aBTOMAaTHU3aIlii epEeBIPKHU 3aB/laHb, MIEPCOHANI3AIlT peKOMEH Al
0 BUKOHAHOMY 3aBJIaHHIO Ta BTUICHHS HU(PPOBOr0O T IOTOPCTBA SK aJalTHBHOI
CHUCTEeMHM HABYaHHS 3 METOI IHIUBIAYyaJdbHOI MIATPUMKH CTyJeHTa. BBaxkaemo
BOXJIMBUM TEPCIEKTUBHUM KOMIIOHEHTOM JHCTAHI[IHHOTO HABYaHHS CTBOPEHHS
BITYM3HSHUX KOMIUIEKCIB BIpTyaibHOI peabHOCTI VR/AR, IMEpCUBHUX CUMYIIALIM,
3D-Mmonenen.

BucnoBku. Hamr MeqnyHuil yHIBEPCUTET pOOUTH JIMILIE MEPIIT KPOKU Y PO3BUTKY
JUCTAHIIMHOTO METO/ly HAaBYaHHS y OXOPOHI 370pOB'A, 1, MU IYMaeMO, 110 B I[bOMY
IPOCTEXKYIOTbCA BEJIMKI MEPCIEeKTUBH B MalOyTHbOMY. JlOCTYIHICTB, SIKICTb,
Oe3MepepBHICTh y MIATOTOBIII MEAMYHMX KaJpiB Ta iX MiABHUIINEHHS MNpodeciitHoi
kBajiikaiii — 1me Te, 1o 3aBISKd CydYacHHM 1H(GOPMAIIHHUM Ta MYJIbTUMEIIHHUM
TEXHOJIOT15IM BIIPOBAKY€EThCA Ha 6a31 HAIIOTO BY3Yy Ta Kadeapu iHPEeKIIHHUX XBOPOO.

Mu 6auvMo TEpCreKTUBY B IyalbHI (opMi OCBITH, B MOEAHAHHI METOIIB
JAUCTAHLIMHOTO Ta OYHOTO HaBYaHHs. B 11boMy HampsMKy Tpeda BiAaBaTu mnepeBary
JUCTAHIIMHUM METOJaM IMpH BHKJIAJaHHI TEOPETUYHOrO MaTepialy 1 MPOBOJUTU
000B’I3KOBUI OYHUH KIIIHIYHUN KypcC Ha 0a31 MEAUYHHX 3aKJIa1B ISl YAOCKOHAJICHHS
caMe MPaKTUYHUX HABUYOK MailOyTHBOI JIIKAPChKOI1 pOOOTH.
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BUKOPUCTAHHS HABYAJBHOI'O CEPEJTOBHUILIA
LCLOUD B POBOTI BUKJIAJJAYA ®AXOBOI
MEPEJABUILIOI OCBITH

I'onoBam Inna OJiekcanapiBHa,
Buxnanau
BCII «XapkiBcbkuit paxoBuit Koyiepk xapuoBoi mpoMuciaoBocTi JBTY»

Jopomenko Tersina IropiBHa,
Buxmnanau
BCII «XapkiBchkuii (haxoBuit KosemK xapuoBoi nmpomucioBocti JIBTY»

CydacHM#l eTam  pO3BUTKY CYCHUIBCTBA  XapaKTEPHU3YETHCS  CTPIMKOIO
uudposizaiieto Bcix cdep KUTTEAISIIBHOCTI, 30KpeMa OCBITH, IO BiAMNOBIa€
3aBJaHHSAM, BA3HAYEHUM Ha JIep>KaBHOMY piBHI1 [4]. YMOBU BOEHHOTO CTaHy B Y KpaiHi
3HAYHO MPUCKOPWIM MPOLIECH BIPOBAIKEHHS TUCTAHIIMHUX Ta 3MIIIAHUX (POPMATIB
HaBYaHHS, 10 TOTpeOy€e CTBOPEHHS €IMHOTO, HAMIMHOTO Ta KEPOBAHOTO MU(PPOBOTO
OCBITHBOTO cepesioBuIla. Y 3akiaaax ¢axoBoi MepeBUINOI OCBITH BUHUKIIA TOTpeda
HE JIMIIE Y BUKOPUCTaHHI OKPEMHX OHJIANH-IHCTPYMEHTIB, & ¥ y KOMIUIEKCHUX
maTdopMax, 3aTHUX IHTETPYBaTH HABUAJbHY, OpraHizailiiiHy, aHaJiTU4YHYy Ta
KOMYHIKAIIHY TIsUTbHICTb, IO € 03HAKOIO 3pLIoro eramy iHdopMarusaiii ocBity [1].

AKTyanpHOIO TIpoOJeMor0 € ¢dparMeHTapHICTh HU(PPOBUX pillleHb, KOJIU Pi3HI
CepBICM HE TMOB’sA3aHI MIX CO00I0, IO YCKJIATHIOE MOHITOPUHT HaBYAJIBHUX
JIOCSITHEeHb, TIJIAHYBaHHS MJISUTBHOCTI BHUKJIaJada Ta KOHTPOJb SIKOCTI OCBITHBOTO
mporecy. Y 3B’A3Ky 3 IIMM OCOOJMBOiI yBaru 3aciayroByroTh CRM-cuctemu,
ajanToBaHi 10 MOTpeO OCBITH, SIKI 3a0€3MeuyloTh UEHTPAIi30BaHE YIpaBIiHHS
OCBITHIMHU peCypcaMu Ta IPOLECAMHU.

Mertoro AocCHiPKeHHsT € aHali3 (PyHKIioHaTIbHUX MoxJUBocTedt CRM-cucrtemu
LCloud Ta ominka e(peKTUBHOCTI ii BUKOPHCTaHHA B PoOOTI BHUKIajaya 3aKiiaay
(haxoBoi nepeBUIIOI OCBITH.

JI7st MOCATHEHHS TTOCTABJICHOI METH BU3HAYCHO TaKi 3aBIaHHS:

1. JocniguTu TeOpETUYH1 MiAXOAM 10 BUKOPUCTAHHS ITU(POBUX OCBITHIX
maThopM;

2. [IpoanamizyBatu ocHOBHI Moy cepenouina LCloud Ha ocHOBI odiriiHOT
noKymeHTartii [3];

3. BuznaunTu BIuB miatopMu Ha OpraHi3ailiro OCBITHROTO TPOIIECY;

4. Y3araapbHUTH TIEJAroriYHUN JOCBIA 1i 3aCTOCYBaHHS B KOHTEKCTI MiATOTOBKU
HOBHUX TTOKOJIIHb (paxiBIiB [2].

VY mporeci AOCTIKEHHS] BUKOPUCTOBYBAJIUCA TaKi METOJAM: aHalli3 HayKOBHUX
mkepen [1, 2, 4], nopiBHAIbHUN aHami3 LU(poBUX TUIATGOPM, MEAArOTivHEe
CIIOCTEPEKEHHS, y3araJbHCHHS MPAKTUYHOTO JOCBiIY, CJIEMEHTH CTAaTHCTHYHOTO
aHaJ13y HaBYaJIbHUX JIOCATHEHB 3a JaHnumu miatdopmu LCloud [3].
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B ymoBax roctpoi morpedbu y cTabiIbHOMY OCBITHROMY TPOIIECI il YaC BOEHHOTO
CTaHy Ta KapaHTHHHUX oOMmexeHb, BCII «XapkiBcbkuil (paxoBuil KoJieHk Xap4yoBOi
npomucioBocTi ABTY» 3 2020 poky posnodaB cucteMHy iHTerpaiito CRM-cucremu
LCloud. Ile pimenHs 6yJio crpsiMoBaHe Ha MOJIOJIaHHS (PparMeHTapHOCTI IU(POBUX
IHCTpYMEHTIB (OKpeMi MeceHKepH, (haiaoBl CXOBHUINA, €IEKTPOHHI TaOJMIN IS
00JIIKy) Ta CTBOPEHHS IIUIICHOTO, KepoBaHoro cepenoruia [4]. [lnardopma crana
€IMHUM «IU(PPOBUM Xabom» JUIS aAMIHICTpallli, BHUKJIQJadiB Ta CTYICHTIB,
iHTerpyBaBImIM B €001 (yHKIIT HaBUaJIbHOI TMIAT(HOPMHU, CHUCTEMHU YIPABIIHHSA
BimHocuHamu (CRM) ta anamitukw [1].

JlocnipkeHHsT TOKaszano, 10 €(QEeKTUBHICTh IUIaTGOPMH TIPYHTYETbCS Ha i
MOJIYJIbHIM apXiTEKTYpi, sIKa OXOIUIIOE BCl aCMEeKTH pOOOTH BUKJIAJada Ta JETATbHO
onucaniil y opiuiiHux pecypcax [3].

Cepen k1040BUX (PyHKIIIH Tu1aTGopmu:

o IlnmanyBaHHs aianpHOCTI BHKJIagada. DopmyBaHHS I1HAMBIAYAJTBHOTO IUIAHY
poOOTH Ta pEUTUHTOBOI OIIHKH TEJaroT19HOI JIsJTBHOCTI.

o HaBuanpHO-MeTOMMuHE 3a0e3neueHHs. CTBOPEHHS E€IEKTPOHHMX KYpPCIB, IO
MICTATh pOOOUI MPOrpaMu, TEKCTOBI MaTepiaiu, BiJieo, IPEe3eHTallli, TECTOB1 3aBJIaHHS.

o Bipryanbna aynutopis. IlpoBeneHHs OHIaWH-3aHITH y CHUHXPOHHOMY Ta
ACUHXPOHHOMY PEXKUMaX.

o Enextponnuit xypnan. OOIK pe3yJbTaTiB HaBYaHHS, JOCTYHMHHUN s
CTYJICHTIB Ta aJIMiHICTpaIlli.

o VYmpaBiiHHSI pO3KIagoM. ABTOMaTu3oBaHe (OpPMyBaHHS Ta KOPUTYBaHHS
3aHATb.

1. Moaynb ruianyBaHHs Ta aAMIHICTPYBaHHS JIISJIbHOCTI BUKJIa[aya.

[leit moxmynbp TpaHchopMyBaB 3BITHY Ta IUIaHyBaJIbHY po0OTy. 3amicTh
PO3pI3HEHUX JOKYMEHTIB (rpadikyd HaBYaJbHOTO MPOLECY, 1HAUBIIyalbHI IUIAHH,
3BITH) BUKJIaJa4 MMPAIIO€ B €qUH1N cucTeMl. KiltouoBl MOKIIMBOCTI:

ABTOMatu3oBaHe (QopMyBaHHS IHAUBIAyanbHOro raHy: Ha ocHoBi
3aTBEP/DKEHOTO PO3KJIAay Ta HaBUAIBHOTO HABAaHTAXXCHHS CHUCTEMa TEHEpYe
MePCOHAJILHUM TIJIaH BUKJIAJa4a, SKUH MOKHA ONIEPATUBHO KOPETyBaTH.

- PeliTuHroBa OIliHKAa TMEIaroriyHoi MisSUIbHOCTI: Moayibp aBTOMaTUYHO (IKCye
KJIFOUOB1 TOKAa3HUKU: BIABIAYBAHICTh CTYJIEHTAMU OHJIAMH-3aHSATh, CBOEYACHICTH
MepeBIpKU 3aBJaHb, AKTUBHICTh Yy HAMOBHEHHI KypCy MartepiajaMu, pe3yJbTaTu
TecTyBaHb CTyneHTIB [3]. lle mo3Boimiio meperTu Bif CyO'€KTHMBHUX OIIHOK J10
00'€eKTHUBHO1, TAHUMU-OPIEHTOBAHOI aHATITUKU €(DEKTUBHOCTI.

- llenTpanizoBanuii aoKkymMeHTO0OIr: Bcl Hakasu, METOIWYHI pPEeKOMEHAAIlli,
a0JIOHU 30€epiraroThesl B 3arajbHOJOCTYITHOMY (3a MpaBaMU JOCTYMY) apXiBi, IO
3HAYHO CKOPOTHUJIO Yac Ha MOILIyK 1H(opmarii.

2. Moaynb HaBYaJbHO-METOJUYHOTO 3a0e3nedyeHHs] (CTBOPEHHS EJNEKTPOHHUX
KypCIiB).

L1e sinpo ocBiTHBOI B3aeMoii. J{Jisl KO’)KHOTO HaBYAIBHOTO MPEMETa CTBOPIOETHCS
CTPYKTYPOBAHUU €JIEKTPOHHUM KYypC, II0 BKJIIOUAE:

lepapxiuny cTpykTypy: Martepiaiu opraHi3oBaHl 3a TeMaMu Ta THUIIAMHU
(JIeKIIHUN KOHTEHT, MPAKTUYHI 3aBJJaHHs, MaTEPiaH JJIsl CAMOCTIHHOT poOOTH).
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- MynbTUMeEIIWHANA KOHTEHT: BuWKIamadl 3aBaHTaXYIOTh HE JIUIIE TEKCTOBUU
Marepiall, a il aBTOPChKI BIJICOJICKIIIi, TPE3CHTAIlli, TOCUJIAaHHS Ha 30BHIIIHI PECypCH.
Ham nocBijg mokasas, 10 CTYJEHTH Kpallle 3aCBOIOIOTh CKJIaAH1 TEXHOJIOT1YH1 MPOIIECH
XapyoBOi MPOMUCIIOBOCTI 3aBASKH BIACOIHCTPYKTAXKaM.

Cucrema TecTyBaHHS Ta 3aBlaHb: BOynoBaHUN KOHCTPYKTOp JO3BOJISIE
CTBOPIOBATU PI3HOTHUIHI 3aBJaHHs (TECTH 3 aBTOMAaTUYHOIO MEPEBIPKOIO, 3aBJIaHHS 3
MOXJIMBICTIO 3aBaHTaXEHHs (QailaiB s TepeBipkud Bukiagadem). Cucrema
aBTOMAaTUYHO (DIKCYE€ Ae/JIaiiH Ta 4ac BUKOHAHHS [3].

3. Moayne BipTyaibHOI ayIUTOpPIi Ta KOMYHIKAIIii.

[Tnardopma epekTUBHO MOETHYE CHHXPOHHE Ta ACHHXPOHHE HaBYaHHA [2]:

- CunxponHi 3ausATTs: [IpoBeneHHsT OHIAWH-JEKIN Ta ceMiHApiB 3 1HTETPaIli€lo
BIJIEO3B’SI3KYy, JEMOHCTpallli €KpaHa Ta I1HTEPAKTUBHOI JOIIKOK. YCl 3aHATTA
ABTOMATUYHO (DIKCYIOTHCA B KypHAJIl B1JIB11yBaHb.

AcunxpoHHa B3aemofis: Dopymu, yaTH IJIs KOXKHOTO Kypcy Ta TpyIu
JI03BOJISIFOTH MIATPUMYBATH MOCTIHHUHN Jl1ajor, 0OTOBOPIOBATH MPOEKTH, BIAMOBIIATH
Ha MUTAHHA 11032 PO3KJIAOM.

4. Monynb €1eKTPOHHOTO KypHaIy Ta MOHITOPUHTY YCIIIIHOCTI.

L{eit iHCTpYMEHT 3a0e3neyrB HeOaueHU PIBEHb MTPO30POCTi Ta KOHTPOJIIO:

- JluHamiuHe oOLIHIOBaHHS: BuKianay BHOCUTH pe3ysbTaTH KOXKHOTO 3aHSTTS,
TECTy, NPakTU4YHOI poOoTU. CTyAEHT 0aunuTh CBiM MOTOYHUN PEUTHUHT Y pEalbHOMY
Jaci, 1[0 MOTHBYE€ 10 CUCTEMHO1 pOOOTH.

- AHamtuyHi 3BiTH: CHcTeMa aBTOMaTUYHO (opMye rpadiki yCHIIIHOCTI K IS
OKpEeMOTO CTyJEHTa, Tak 1 Ui Tpynu B nuioMy. Bukiamad Moke IIBHIKO
11eHTU(IKYBaTH IPpOOIeMHI TeMU abo CTYAEHTIB, 0 NOTPEOYIOTh JOJATKOBOI yBaru
[3].

- octyn ana anMidicTpauii: KepiBHUIITBO KOJIEKY OTPUMANIO 1IHCTPYMEHT st
OMEpPaTUBHOIO MOHITOPUHTY SIKOCTI OCBITHBOT'O MPOLECY HA BCiX PIBHSIX.

5. Moaynb ynpaBiiHHS PO3KIIAJIOM.

ABTomMaTn3oBaHe (OpMyBaHHS pO3KJIaay 3  ypaxyBaHHAM  ayJuToOpii,
HABAHTAXKCHHA BHKJIAQJadiB Ta cOelUdIKK TPyn 3HAYHO CKOPOTHWJIO dHac
aZAMIHICTPaTUBHOT poOOTH. Byb-sKi 3MIHU MUTTEBO B1IOOPAKAIOTHCS B KaJeHAApPSIX
yCIX KOPUCTYBaUiB.

3a TaHWUMHU MEeIaroriYHOTO CIOCTEPEIKCHHS Ta aHAI3y CTaTUCTUKH IaTopmu [3]
3a 2022-2023 HaBUanbHUM PiK, OyJIM OTPUMAaHI TakKi pe3yJbTaTu:

- IligBuIIeHHS OpraHizaiiHol AMCIUIUTIHU: [IyHKTYalIbHICTD 3/1a4l CTYI€HTChKHUX
poOIT 3pocia B cepeTHboMy Ha 25% MOPIBHSIHO 3 MEP10JI0M, KOJIM BUKOPUCTOBYBAJIHUCS
JIMIIe eNeKTPOHHA TOoIITa Ta MeceHkepu. CrucreMa aBTOMAaTHYHUX HaraxyBaHb MPO
JeAJIallHU TTOKa3aia BUCOKY €(DEKTUBHICTD.

3MEHIIIEHHST aJMIHICTPAaTUBHOTO HaBaHTAKEHHS Ha BHKiIagava: Yac Ha
CKJIaJlaHHs 3BITIB, MIJPaXyHOK PEUTHUHTY Ta KOMYHIKAalll0 3 TPyHow II0A0
Opra”izamifHMX mNHUTaHb CKOpoTWBCS Ha mnpubmm3zno 30-40%. Ileir dac
Nepepo3nOoIJICHO HA METOANYHY POOOTY Ta 1HIMBIyalbHI KOHCYJIbTALI.
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- IIpo3opicTe oriHtoBaHHS: KiMBbKICTh amemnsiii MmMoa0 pe3yibTaTiB HaBYaAHHS
CKOPOTHUJIACS, OCKUIBKH BC1 0aju, KOMEHTapl BUKIIaadya Ta MaTepialiy AJsl MiArOTOBKU
OyJIM 3aBXKIU JOCTYIIHI.

- [lokpamieHHs: 7ocTynmHOCTI OCBITU: CTyNEHTH, SIKI yepe3 0OCTaBUHU BOEHHOTO
yacy OyJu 3MyllIeHI Iepeixatu abo Maiu MpoOJIeMH 3 iIHTEPHET-3B'I3KOM, OTpUMAaJIU
MOKJIMBICTH MPAIFOBATH 3 MaTepiajlaMl B aCHHXPOHHOMY peXruMi 0€3 BTpaTH SKOCTI.

- @opmyBaHHs 1HudpoBoro ciigy: Bech HaBUanbHUN KOHTEHT, pe3yJbTaTH Ta
KOMYHIKaIli 30epiraroTbCsi, 10 J03BOJSE aHANI3yBaTH AUHAMIKY, YJTOCKOHATIOBATU
KypcH Ta BUKOPUCTOBYBATH HAaKOMMYEHI JJaH1 7Sl aKpeIuTaIli.

BnpoBamxenns LCloud BusBUiIO HE JUINE TEXHIYHI MEpPEBard, aje W CIPHUSIIO
TMIeBHIN memarorivyHii Tpancopmarii:

- 3MiHa poJil BUKJagayda: Bijx TpaHciasTopa 3HaHb — JI0 HACTaBHUKA Ta MOJIEpaTopa
HABYAJBHOTO MpOIECY. AKIEHT 3MICTUBCS Ha OpraHi3alild CaMOCTIHHOI poOOTH
CTYJIEHTa, KOHCYJIbTYBaHHS Ta IHIMBIAyalbHy TpaekTopito [1, 2].

- Po3BuTok 1mudpoBoi koMrereHTHOCTI: | BUKIIagayl, i CTyICHTH ITiIBUIIMIN CBOi
HAaBUYKM POOOTH B KOMIUIEKCHOMY IM(POBOMY CEpPEAOBHINI, IO € KPUTUYHO
BAKJIMBUM JUISl CydacHoro ¢axiBis [4].

- JlaHUMH-OpiEHTOBAHE YIIPaBIIHHS SKICTIO: AJMIHICTpaIlis OTpuMalia 00'€KTUBHI
THCTPYMEHTH JIJIsl IPUHAHATTA YIPABIIHCHKUX PIIIEHB 100 BJIOCKOHAJIECHHS OCBITHIX
Mporpam Ta METOJIUK.

OTpuMaH1 pe3yabTaTH y3roIKYyIOThCS 13 3arajJbHOCBITOBUMHU TEHACHLISIMU 1010
e(hEeKTUBHOCTI IHTETPOBAHUX HABYAJIBHUX CEPEOBUIIL JJIs MIATOTOBKH (paxiBIliB [2] Ta
JEMOHCTPYIOTh MPAKTUYHY peati3aililo TeOpEeTUYHUX 3acaj IudpoBizalii OCBITU B
VYkpaini [1, 4].

Hapuansne cepenoBumie LCloud € edekTuBHUM 1HCTpyMEHTOM IM(POBOI
TpaHcdopmarlii OCBITH, IO BIAMOBIIAE CyYaCHUM BUKIIMKaM [4] 1 HAYKOBUM MiAX0aM
[1, 2]. Moro BpoBakeHHs, 3aCHOBaHE Ha YiTKill (yHKUiOHANBHIN apxiTekTypi [3],
CIIpUSE€ CHCTEMHOMY IMJIBUIIICHHIO SIKOCTI OCBITHBOTO TIpoliecy, 3abe3redye
THYYKICTh, JIOCTYIHICTh HaBYaHHS Ta (OPMYy€E OCHOBHU ISl TAHUMH-OPIEHTOBAHOTO
YIpaBIiHHS B 3aKi1a/ii (paxoBoi MEpeIBUINOT OCBITH.
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THE LEARNING THROUGH PLAY FOR THE VISUALLY
IMPAIRED CHILDREN

Ka3auinep Osiena CemeHiBHa,

JOKTOp MEarorivHuX HaykK, mpodecop,

npodecop kadeapu 310poB’s JTIOIUHH, peadLTITONOrI] 1 CeIiaabHOl ICUX 00T
XapKiBChKOI'0 HaIlIOHAJILHOTO TeAaroriunoro yHisepcutety iMexi I'.C. CxoBopoau

boituyk FOpiii /lmuTpoBuy,

JOKTOp TIEJarorivHuX HayK, mpodecop,

nivicuuit wieH (akanemik) HATTH Ykpainu,

npodecop kadenpu cremniaabHol IeJaroriki, peKTop XapKiBCbKOT0 HaI[IOHAIBLHOTO
negaroriyioro yHisepcurety imeHi I'.C. CkoBopou

Social interaction is a powerful tool for both learning and play. By communicating,
sharing ideas and understanding others through direct interactions, children are able to
enjoy being with others. They will build deeper understanding and more powerful
relationships. But some children with visual impairment are not used to collaborating
with their peers. Lack of eye contact can make it difficult to communicate with others.

Children with visual impairments may tend to do the same tasks over and over
again to comfort themselves, or because they lack inspiration. The facilitator needs to
give concrete examples and precise verbal explanations to show that other ways of
doing things are possible.

Children with visual impairments may express their feelings in unique ways. Some
express their joy, excitement or fear by rocking, flapping their hands, pressing their
eyes or shaking their head. Others may express these feelings verbally without any
physical signs.

Children who can’t see don’t necessarily show the same play behaviours as sighted
children. Their reactions and emotions, whether they seem positive, passive or
negative, may have different meanings compared to those of sighted children.

Therefore, it 1s especially important for caregivers of blind children to become good
play observers.

With a shared understanding of what a playful experience looks like, facilitators
and designers can create environments where children around the world, including
blind children, have access to quality learning through play experiences.

The analysis of scientific works shows that different aspects of using play for the
visually impaired children were presents by such authors as: H. D. Ciftci [1], S. J.
Rogers, C. B. Puchalski [2], L. H. Schneekloth [3], P. Tait [4], M. Tzvetkova-Arsova,
T. Zappaterra [5], S. H. Verver, M. P. Vervloed, B. Steenbergen [6] and others.

Play can look very different depending on whether the child in focus was born
blind, has lost their vision or is living with another type of low vision. Observing
children with visual impairment therefore requires a great deal of experience. Each
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child may have specific behaviours in response to the play experiences offered to them
and these behaviours may be subtle to recognise.

Blind children need to learn to play. Play does not always come naturally to blind
children. They often need to learn to play.

Blind children cannot imitate other children or see people demonstrate how to do
an activity. That makes it necessary to describe the play experience, the room, the
people present and the materials to be used.

Throughout the play experience, the children may need to be told what the others
are doing to keep them motivated.

Discovering an object is slow and fragmented for visually impaired children. They
must explore the object or toy, understand its different elements and then form a mental
image of the whole object. Touching a new object can be anxiety-provoking. Close
your eyes and imagine touching an unfamiliar object, perhaps cold, prickly, sticky...
Before offering an object to a blind child, it should be described. You can make noises
with it and then place the toy next to the child. Sometimes this means playing yourself,
then letting the child approach you.

If the child is given enough examples, appropriate interactions, varied and
accessible play experiences, he or she will learn to play and will be able to develop and
learn through play like any other child.

Playful learning experiences have five key elements — joyful, actively engaging,
iterative, meaningful and socially interactive — children learn more successfully and
develop broader skills.

Joyful. Joy is at the heart of play - both enjoying a task for its own sake and the
momentary thrill of surprise, insight, or success after overcoming challenges.

Actively Engaging. Learning through play also involves being actively engaged.
Imagine a child who’s fully absorbed in playing with a set of building blocks. She is
actively imagining how the pieces will go together and is so engrossed that she fails to
hear her father call her for dinner. This mental immersion and ability to stay focused
are especially powerful in the context of learning through play.

Meaningful. Meaningful is when the child can relate new experiences to something
already known. In play, children often explore what they have seen and done, or noticed
others do, as a way of grasping what it means. By doing so, they can express and
expand their understanding through a variety of media, symbols and tools.

Iterative. From a toddler trying different ways to build a high tower with blocks, to
a young child discovering that the angle of a slide impacts how far a marble will shoot
across a room, iteration — trying out possibilities, revising hypotheses and discovering
the next question — leads to increased learning.

Socially Interactive. Social interaction is a powerful tool for both learning and play.
By communicating their thoughts, understanding others through direct interaction and
sharing ideas, children are not only able to enjoy being with others, but also to build
deeper understanding and more powerful relationships.

These five characteristics ebb and flow as children are engaged in learning through
play activities and all five are not necessary all the time. But over time, children should
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experience moments of joy and surprise, a meaningful connection, be active and
absorbed, iterate and engage with others.

There are six primary states that children can go through during play experiences:

1) Non-play: I am not excited or frightened by the experience.

2) Passive: I follow instructions.

3) Exploring: I am considering possibilities.

4) Owning: I choose my own path.

5) Recognising: I have new insights.

6) Transferring: I reflect on how this experience can influence the reality of my
own life and have confidence that it will change me and others.

Conclusions. Play has a key role in developing, encouraging and promoting these
holistic skills from birth and throughout life. The nature of a child’s play activities will
vary — depending on age, context and culture — and their skills will increase in
complexity. However, the basic structures of these skills are present right from early
infancy, and are supported and strengthened by high-quality play experiences.

We have introduced to the value of the learning through play experience tool for
children with visual impairment. We started by explaining the characteristics of play
that we know lead to deeper learning. We tried coding each of the five characteristics
using the learning through play experience tool for children with visual impairment.
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BU3HAYEHHS IPUCKOPEHHS BIJIBHOI'O A IIHHSA
JIJIS1 PIBHUX IVIAHET I TEPEBIPKA 3AKOHY
3EPEKEHHS MEXAHIYHOI EHEPI'II

Kopuesa Haranis MukosaiBHa,

KaHAuIaT Pi3UKO — MaTEMaTUYHUX HAYK,

noteHT kadeapu Gizuku

Harmionansnuit YaiBepcuteT «OechKa MOTITEXHIKA

AnucumoB Bosiogumup OsiekcanapoBud,
KaHJIUJAT TEXHIYHUX HaYK,

Jo1eHT kadeapu Gpizuxku

Hamionansauit YHiBepcuteT « Oiechbka MOJITEXHIKa»

bornanosa Ojena HaijiBHa,
acucTteHT Kadenpu di3uku
Hamionanpauit YHiBepcuteT « Ofecbka MoJIITEXHIKa»

Mro04enko Muxaino €ppemoBuy,

KaHJIUJAT TEXHIYHUX HayYK,

noteHT kadeapu Gpizuku

Harmionansauit YHiBepcuteT « Onechka MomiTeXHIKa

B Te3ax, siKi po3TisarThCs, MOKa3aHO MOJENIIOBaHHS JabopaTopHOi poOOTH
«Bu3HauYeHHs IPUCKOPEHHS BIILHOTO MAIIHHS JJIsl PI3HUX IUTAHET 1 MEpeBIPKa 3aKOHY
30epeKEeHHs] MEXaHIYHOI eHeprii». BUKOPUCTOBYIOTHCS KOMIT FOTEPHI CUMYJIALIT, K1
OepyTh 32 OCHOBY MOJICJIFOBaHHS (D13UYHUX MPOLIECIB.

BukopuctanHs 1HQOpMaUIMHUX TEXHOJOTIH Ja€ 3MOTYy JIETKO 3MIHIOBATH
MOYATKOBI JIaHl 1 XapaKTepUCTUKU €KCIepuMeHTy. Lle crpusie O1Ibll JOCKOHATIOMY
po3yMiHHIO (Pi3MUHMX 3aKoHIB. Jlo0 TepeBar JIUCTAHIIMHOTO HABYaHHS TaKOXK
BIIHOCHTBCS JIOCTYITHICTh HaBYAIBHUX MaTepialliB, MOOUIBHICTb, 1HJAWBITyaTbHUN
miaxin. BukopucTanHs MOJIeIOBaHHS J1a0OpaTOPHUX PoOIT, MOOITEHUX JOMATKIB Ta
OHJIAWH-TIIIATGOPMH HAJIa€ MOKJIIUBICTH 37100yBayaM BUIINOi OCBITH B3a€EMOISATH 3
HaBYaJLHUM MaTepiaioM B IHTEPAKTUBHOMY BHTJISIA, 1110 3HAYHO ITiJIBUIIYE PIBEHB 1X
3ar1KaBJICHOCT]I Ta MOTUBALl] 1O HAaBYaHHS.

Mertoto 11i€1 poOOTH € BHU3HAYEHHS! MPUCKOPEHHS BUIBHOTO MAAIHHS JJI PI3HUX
IJIAHET 1 MepeBipKa 3aKOHY 30€peKEeHHS eHeprii.

Jlami npuBeeH! TEOPETUIHUIN MaTepiai [ 1€l poOOTH 1 MPaKTUYHI BIPABH, SIK1
MO’KHa BUKOHATH B BIPTYyalIbHIH JTabopaTopii.

76



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY AND THE IMPACT OF INFORMATION
TECHNOLOGIES

Teoperuunuii Betyn
1. KineTnuna eHepris
KineTM4HOI0 eHepri€lo Tijia 3BeThCHA eHeprisi HOro MexXaHiqyHoro pyxy.
3MiHa KIHETHYHOI €HEeprii MaTepialibHOI TOYKH MiJ] JAI€I0 CUJIM JTOPIBHIOE POOOTI
i€l cum [1].
dE, = 0A = 9d(md)

s 1 1
9d9 = Ed(ﬁﬁ) = 5(192) = 9d9
2 2
AE, = A = f;lzﬁd(mﬁ) =2t i (1)

KineTnuHa eHepris MEXaHIYHOI CUCTEMU 3aJICKHUTh BiJl BUOOPY CUCTEMHU BIJTIKY.

2. IloreHuiajibHA eHeprin

Konu Ha cuctemy MarepiaabHUX TOUOK JIIFOTh KOHCEPBATHUBHI CUIIM, MOKHA BBECTU
MOHATTS PO MOTEHIIAIbHY €HEPT1I0 LI€T CUCTEMHU.

IHoTeHUiaJIbHOK 3BeThCSI YAaCTHMHA MEXaHIYHOI eHeprii cHcTeMH, SKa
3aJIeKMTh BiJ B3a€eMHOI KOH(irypauii ( po3moaijiecHHs) MaTepiaJIbHUX TOYOK
CHCTEMH TA B/l IX M0JI0KEHHS B 30BHIIHBbOMY MOTEHUiAJILHOMY IOJIi.

Po6oTa B TakoMy MOJI1 3aJI€KUTH JIMIIIE Bl MOYATKOBOTO Ta KIHIIEBOTO MOJOKEHHS
TOYKH NMPUKITAJACHHS CUJIN.

A1—2 = Eln - EZn
IHoTeHuiagbHa eHeprisg MaTepiajIbHOI TOUYLI B OJHOPITHOMY CHJIOBOMY I0JII.
PosrisitHeMo cuity TsDKIHHS TOOJIU3Y OBEPXHI 3eMUTl.
7z

A
Z, En2
I
h
Z, En'l vy
X
Puc.1 [1]

[Ticns iHTErpyBaHHS:
—(Enz — Eny) = Eh = —mgh
Enp =mgh+ Epy (2)

3. 3akoH 30epekeHH MEXaHIYHOI eHepril

MexaHIYHOI0 eHePri€lo 3BeThCH eHeprisg MeXaHIYHOro PyXy i B3aemoaii: cyma
KiHETUYHOI Ta MOTEHLiAJbHOI eHeprii.

MexaHiyHa eHepris 3aMKHEHOI KOHCEPBATHBHOI CHCTeMH He 3MIiHKIEThCS
NPOTSATOM 4acy.

77



EDUCATION
DIGITAL TRANSFORMATION OF SOCIETY AND THE IMPACT OF INFORMATION
TECHNOLOGIES

. . . e
Posrasaemo CUCTCMY JIBOX TUI, K1 B3a€EMOA1IOTh KOHCCPBATUBHUMHN CHIIAMUA Fk-

_

—
Ha HuX JIOTH 11e i 30BHILIHI CUIHN [,y Ta HEKOHCEpBAaTUBHI cuin Fy, (puc.2) [2].
F

3082

Puc. 2 [2].
Po6oTa 30BHIIIHIX CHJI ii/1e HA 3MiIHY MEXaHIYHOI €HEeprii CUCTEMHU Ta Ha poOOTy
MIPOTH HEKOHCEPBATUBHUX CHUJI:
dABOBH = dEk + dEn + OAHK = d(Ek + En) + aAHK
Po3rissHeMo okpeMi BUIIQAKU:
1). 3aMKHeHa cucTema.
dA3OBH =0
_d(Ek + En) = GAHK
PoboTa npoTy HEKOHCEPBATUBHUX CHJI BIJOYBA€THCS 32 PAXYHOK 3MEHILEHHS
MEXaHIYHOI €Heprii CUCTEMHU.
2).3aMKHEHa KOHCEpBAaTUBHA CHCTEMA.
dA3OBH =0 aAHK =0
d(Ex+E,) =0
E, + E,, = const
3akoH 30epeXeHHs MEXaHIYHOi €Heprii MOB’S3aHO 3 OJHOPIIHICTIO 4acy. Lls
BJIACTUBICTh Yacy BUSBIIAETHCS B TOMY, IO 3aKOHU PyXy 3aMKHEHOI CUCTEMHU HE
3aJieXaTh BiJl BUOOPY MOYATKY BIJIJIIKY Yacy.

ExcnepuMeHTa/IbHA YaCTHHA

B po0OoTi BHKOPHUCTOBYETHCS BIpTyasibHa JabopaTopid, 1€ 3100yBaul OCBITH
MOKYTb 3MIHIOBATH MOYAaTKOBI YMOBH €KCIEPUMEHTY (TPAEKTOPIIO PyXy JIIOAWHH,
Macy JIFOJWHM 1 iaHety) [3].

B po6oTi mpomoHyOThCS i BUKOHAHHS TPU BIPABH, KOXKHA 3 SKUX Mae
MoAPIOHIN X1 Ji¥ 1 TaOIMI 17151 3aHECEHHS eKCIIEPUMEHTAIbHUX TAHKX 1 pe3yJIbTaTIB
oOYHnCIICHHS.

B nepmiii BpaBi Tpeba BU3HAYUTH MPUCKOPEHHS BITLHOTO MAIHHSA 1JI1 00paHOi
TJIAHETH.
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c 25 phet.colorado.edu/sims/html/energy-skate-park/latest/energy-skate-park_all.html g @ O 0

& Stickto Track ==

M)

Mass 60 kg
@ 5 1Dﬂ@
elo/elel

ECICE
B e,

Skate Park
Puc.3. [3]
3100yBadi OCBITH PO3TAIIOBYIOTh JIFOJIMHY TIOCIIIIOBHO B IECSITH TOUKAX Ha
tpaektopii (Puc.3). [l 1iux TOYOK 3HAXOIATh 3HAUEHHSI BUCOTH (UIsI IIbOTO Tpeda
BKJIFOYHUTH CITKY) 1 IIBUJKOCTI V MO CIIJIOMETPY. 3aMUCY€ETHCS 3HAUCHHS

MaKCUMaJIbHOI BucoTH H.
3 3aKOHY 30€peKEeHHS €HEPrii 3HaX0IATh 3a (opMyIok0 (3) 3HAYCHHS

MPUCKOPEHHS BUTHHOTO NaaiHHS Tt 10 TOUOK TpaekTopii:
2

mv
mg(H —h) =—
172
9= m 3)

Jlani BU3HavyaeThCs cepeiHe apupMeTUYHE 3HaYEHHS TPUCKOPEHHS BIILHOTO
najaiHHA 32 GOPMYIIOIO:
10
.gpe3 = Z 9i
i=1
Jani 3anucyroth B Tabauiio 1.
B apyriii BopaBi BU3HAYAETHCS MPUCKOPEHHS BUIBHOTO MaJiHHS JJIS HEB1AOMOI
riaHeTH. [loBToproroThes Bel Aii Bripasu 1. J{aHi 3anucyroTh B TaOIULIO 2.

3a rpaBiTallliHUM 3aKOHOM 3HAXOSTh BIAHOIICHHS Macu HEBIOMOT TiaHeTu M
1o xBagpary i pagiyca R (G= 6,67 10! m*/kr ¢* - rpasiTaniiina crana):

7 @

Ile nac 3MOTy BU3HAYMTH HA3By ILIAHETH 3a TAOIHIIEIO 3:

Ne [Tnaneta M/R?, kr/m?

1 Benepa 1,33 10"

2 Mapc 5,610

3 Carypu 1,9 10!

4 Vpan 1,310

5 Hentyn 1,67 10 !
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Tpertiit gOCHIA MPUCBSIYCHO TEPEBIPKU 3aKOHY 30€pEKEHHS MEXaHIUHOT eHeprii
Ha TPUKIIAJIl PyXY JIIOAUHH B3JJOBX TPEKOBOI TPAEKTOPII.

Jlns mepIioro 4u Ipyroro excrepuMeHTiB o gpopmynam (1) 1 (2) Bu3HaAYaeThCA
KIHETHYHA 1 MOTEHITialbHA €HEPTii It 00paHUX TOYOK TpaekTopii. Pesynbratu
3aMHUCYIOTh B TAOJIULIIO 3.

[ani 3HaxoAATh 3HAYEHHS IIOBHOI MEXaHIYHOI EHeprii sl KOKHOI TOYKHU
TPAEKTOPii 1 MEPEKOHYIOTHCS B CIPABEIJIUBOCTI 3aKOHY 30€peKeHHS MEXaHIYHOI
eHeprii (cuaamMu TepTs B IIbOMY JIOCJIiII MOKHA 3HEXTYBAaTH).

Ha npu kinui po6otu tpebda moOyayBaTu rpadik 3ajJeKHOCTI MOTEHIIATBHOT
eHeprii Big kineTnuHoi eneprii: Wn=f(Wk)

Pe3ynbTar mokasas, 1110 Ha Cy4aCHOMY €Tarll pO3BUTKY KOMII FOTEPHUX TEXHOJIOT1H
JIOIJIBHO BUKOPUCTOBYBATH 1HTEPAKTUBHI CUMYJIALIT (PI3UYHUX MPOIECIB, K1 JAIOTh
3MOry 3700yBadaM OCBITH CIIOCTEpIraTé 1 3[1MCHIOBATH EKCIIEPUMEHTH, SIKI B
peaqbHUX YMOBax MOTPeOYIOTh CIeHiaIbHOTO 00J1aTHAHHS.

Cnucoxk jireparypu
1. Bonouk I1.M. ®i3uka nns yHiBepeuretis.- Kuis. IPITIHbB: Ilepyn, 2005. 860 c.
2. ITociOHMK 3 JEKUIHHOTO Kypcy Uil 3100yBadiB OCBITH YCIX CHEIlalbHOCTEN
“Mexanika” KopueBBa H.M. - Opeca, HamionanpHuii yniBepcuter «Ojecbka
nomitexHikay OHITY-2023, 84 ctop
3. https://phet.colorado.edu/sims/html/energy-skate-park/latest/energy-skate-
park all.html
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NPO®ECIMHI KOMIETEHTHOCTI BUUTEJIA TA
KEPIBHUKA 3AKJIAZY OCBITH B POBOTI 3 AITbMHU 3
IHTEJEKTYAJIBHUMMHU INOPYHIEHHAMUAU

MameBcbka IHHa

3aCTYMHUK JTUPEKTOpa 3

HABYaJIbHO-BUXOBHOI POOOTH, BUNTEIh-ACPEKTOIOT
KomyHansHOTO 3aKi1ay OCBITH

«CremjanpHa mkoJja « CBITAaHOKY

JIHITTpOTIe TPOBCHKOI 00J1aCHOT paTny

CyyacHa mapaaurma cretiajibHOl OCBITH B YKpaiHl, OpIEHTOBAHA HA €BPOIEHUCHKI
CTaHAAPTU 1HKJIIO31l, CTAaBUTh HOBI BHUKJIMKH MEpe] MEJarorivHol CHUIBHOTOIO.
Haiicknanuimoro IIIsSHKOIO I1i€l TpaHcdopmarllii € pobora 3 JITbMHU, SIKI MaroTh
inTenektyanbHi nopymenHs (IIT). Ile xkareropis miteil, uui OCBITHI MOTpeOU
BUMAararmTh HE MPOCTO KOCMETUYHUX 3MIH y Mporpami, a raIUOMHHOI Mojaudikarii
3MICTY, METO/IIB Ta CaMHX ITiJIXO0JIIB 10 HAaBYaHHSI.

[Ipobiema mpodeciiiHOI KOMIETEHTHOCTI Tmejarora y IbOMY KOHTEKCTI
PO3IIIAIA€THCA HAYKOBLUSAMH SIK (yHIaMEHTaJIbHAa YMOBa YCHINIHOCTI COIiaibHOI
iHTerpamii auTuHU. JIOCHIJPKEHHST HAyKOBIIB MIAKPECTIOOTh, 10 TpagullliiHa
MeJIaroriyHa OCBITA YaCTO BUSIBISETHCS HEJIOCTATHBOIO MTPU 31TKHEHHI 3 KOTHITUBHUMU
Ta MOBEIHKOBUMH 0cOO0MMBOCTSAMU yuHiB 3 II1. Tomy akTyanbHUM cTae GopMyBaHHS
crienup1yHOTO HA0OPY KOMMETEHTHOCTEH, SIKI JIO3BOJIIOTH BUMTENIO Ta KEPIBHUKY
cTaTu dacuaiTaTopaMu PO3BUTKY JUTHHH.

[IpodeciiiHi KOMIIETEHTHOCTI CTAHOBJISITH CYKYNHICTh 3HaHb, YMIHb 1 HaBHUOK,
npodeciitHO 3HAYyIIMX SIKOCTEH OCOOMCTOCTI, 110 3a0e3MeuyloTh 3JaTHICTh
BUKOHYBATH Ha IIEBHOMY PiBHI poO0ui PyHKIII1, BU3HAYEHI BIIMOBITHUM MPOdECIHHUM
cTaHaapToM. Buutenb, SKui Mpaiftoe 3 ITbMH 3 1HTEICKTyaIbHUMH TOPYIICHHSIMH,
Ma€e BHCTYNAaTH BOJHOYAC SK MEJAaror, ICHXoJor Ta peabimitonor. Moro
KOMITETEHTHICTh CTPYKTYPYETHCS 32 TAKUMHU HAIIPsIMaMHu:

Po6ota 3 AiThbMU 3 THTENEKTyIbBHUMH MTOPYIICHHSIMUA BUMArae BMiHHS PO3PI3HATH
aganTarito Ta Mmoaudikamiro. Buntens nmoBuHeH OyTH KOMIETEHTHUM Yy CIPOILEHHI
3MICTY HaBYaHHs (Moau(iKalii), KO CKIaJHl aDCTPaKTHI MOHATTS 3aMIHIOIOTHCS Ha
KOHKPETHI, MPaKTUKO-OpPIEHTOBaH1 3HaHHs. lle BkiItouae BOJIOJIHHS TEXHOJOTISIMU
«MaJIUX KPOKIB», JI€ KOKHA HaBYaJIbHA Ji1 PO30MBAETHCA HA €JIEMEHTapH1 omneparii,
JTOCTYITHI JUTsl BAKOHAHHS JUTHHOFO.

Y KOHTEKCTI poOOTH 3 AITHMU 3 IHTEJIEKTYaIbHUMHU MOPYLIEHHAMHU, PO eCciiHu
CTaHAAPT BUMTEIS TPAaHC(POPMYETHCS y CKIAIHy CUCTEMY CHEIliali30BaHUX HaBUYOK,
7€ Ha TEPIIUNA IJIaH BUXOJWTHh KOPEKI[IHHO-PO3BUTKOBA KOMIIETCHTHICTh. BoHa
nepeadavae 3MaTHICTH Tefarora HE MPOCTO TPAHCIIIOBATH 3HAHHS, a aJalTyBaTH
HaBYaJbHUN KOHTEHT BiJIIOBITHO 10 KOTHITUBHUX MOKJIUBOCTEH y4HSI, 3aCTOCOBYIOUH
npuHOuny  Moaudikamii Ta crpomeHHs. I[legaror wmae BOJOMITH METOJAMH
«TENaroriyHOT0 ONTHMI3MY» — BMIHHSAM OayuTH HaBITh HAWMEHIN MO3UTHBHI
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3pyIIEHHS y PO3BUTKY AUTHHU Ta BUOYJOBYBAaTH Ha IX OCHOBI MOJAJIBIIY TPAEKTOPIIO
YCIIXY.

BaxxnmBoI0 CKJIaJ0OBOIO € MPOTHOCTUYHA KOMIIETEHTHICTh, 10 BUSBISETHCA Y
BMiHHI pO3po0JIATH Ta peadizoByBaTH [HAMBIIyaIbHY HporpamMy po3BUTKY. Buutenb
NOBUHEH MpOQeciiHO BHU3HAYATH «30HY HAMOIMKYOTO PpO3BUTKY» JUTHHH 3
IHTEJICKTYJIbHUMH TIOPYIIECHHSAMH, OaJaHCyloud MIDK HEOOXIJIHICTIO KOPEKIii
NEPBUHHUX JE€(PEKTIB Ta PO3BUTKOM KOMIIEHCATOpHMX MexaHi3MmiB. lle Bumarae
IMMOOKUX 3HaHb 3 IICHUXOMATOJIOTi, OJiropeHonesarorika Ta cCreniaibHOl
TICUXOJIOT1].

Oxpemy yBary B CTPYKTypi mpodecioHanmizMy 3aiiMae eMOIINHO-eTHYHA
KOMIIETCHTHICTh. Po0OOTa 3 MITBMH, SIKI MArOTh MOPYIIEHHS IHTEJIEKTY, YacTo
CYTIPOBOJIKYETHCSI CKIQJHUMHU TMOBEAIHKOBHUMH TMPOSIBAMHU Ta HHU3BKOIO TUHAMIKOIO
ycmimHocTi. ToMy BuMTelb TIOBUHEH BOJIOJITH BHUCOKUM pIBHEM €MIaTIi,
CTPECOCTIMKOCTI Ta HAaBMYKAMH CaMOperyJsisilii. 3JaTHICTh CTBOPIOBAaTH Oe€3NedHe,
IICUXOJIOTTYHO KOM(OPTHE CepeoBHUILE, A€ AUTUHA BIAUYBA€E MPUMHATTA, € 6a30BOIO
YMOBOIO JIJIA ii corrianizaiii.

He MeHm 3Ha4yymol0 € NapTHEPCbKAa KOMIIETEHTHICTb — BMIHHS BUYUTEIS
IpaloBaTH B KOMaH/1 CyIpOBOY, B3a€MO/IIIOUHU 3 ACUCTEHTOM BUUTEISA, JIOTOMIEIOM,
peabumitororom Ta 6arbkamu. [lemaror Mae BUCTYNATH HE JIMIIE SK HACTABHUK JUIS
JTUTUHU, @ W SK KOHCYJBTAHT ISl POJWHU, TOMOMararoyu OaThbKaMm ajanTyBaTH
JOMAIIIHE CEPEIOBHUILE M1 NOTPEON TUTUHHU 3 IHTEJIEKTYaJIbHUMHU MOPYLIEHHAMHU.

3pemiroro, cydyacHa npodeciiina KOMIETEHTHICTh TMeAarora B i raixy3i BKIIOYae
IHKJIFO3UBHY LM(PPOBY TrpaMOTHICTh. Lle 34aTHICTP BUKOPHCTOBYBATH ACUCTHUBHI
TEXHOJIOT1i Ta Ccheliaii3oBaHe mporpaMHe 3a0e3rneueHHs (Bi3yaldbHl PO3KIIAIH,
CUHTE3aTOPH MOBJICHHS, MYJbTUMEAINHI 1HTEPAKTHBHI BIIPaBU), SKI MOJETIIYIOTh
CpUUHATTS 1HGOpMAIlll JITBMH 3 IHTEJIEKTYyalbHOI HEJOCTATHICTIO Ta POOJIATH
MPOLIEC HABYAHHSA MAaKCUMAaJIbHO HAOYHUM 1 JOCTyMHUM. TakuMm 4MHOM, npodeciiiHa
KOMIIETEHTHICTh BUMTENSI B POOOTI 3 TaKOK KATEropi€lo JITeH € 1HTerpaTUBHOIO
AKICTIO, IO TOEAHYE TIUOOKY TyMaHICTHYHY TO3UII0 3 BY3bKOCHEHIATIbHUMHU
Ne(HEeKTOIOTIYHUMH 3HAHHIMU.

bararo mite#t 3 II1 marore TpyaHoun 3 BepOaJbHUM BUPAXKEHHSIM JTYMOK.
IIpodeciitHa KOMIETEHTHICTh BUMTENSl TiepeAdadae BIUIbHE BOJIOJIHHS 3aco0amu
nornoMi>kHO1 komyHikanlii (kaptku PECS, Bukopuctanns rajpkeTis 31 cnemianbaum [13,
KecToBa miaTpumka). Lle mo3BoJise 3HATH KOMYHIKaTUBHUM Oap’ep, SIKUH 4acTo €
MPUYUHOIO JECTPYKTUBHOI MOBEIHKY TUTUHU. BMIHHS pO3po0IiATH Ta peanizoByBaTu
[HnuBiMyanbHy TpOrpaMy PO3BUTKY HE sIK OpMaNbHUN JTOKYMEHT, a K pealbHUN
OopoxHIi ucT. [le BUMarae Bij BUUTENIsI HABUUOK KOMaH/IHOI pOOOTH 3 aCUCTEHTOM,
MPAKTUYHUM TICUXOJIOTOM Ta OaThKaMHU.

BuuTtenps moBMHEH BOJIOAITH METOJAMHU MPUKIIAIHOTO aHaji3y noBeaiHku (ABA-
tepamist). Po3ymiHHs Toro, mo Oyab-sika HeOakaHa moseninka gutuau 3 II1 €
MOBIAOMJICHHSIM TIPO HE3aJ0BOJIEHY MOTpedy, € KIIOYOBHM. 3AaTHICTh 30epiratu
CIOKIN y KPU30BUX CUTYAIIIsIX Ta 3aCTOCOBYBATH CTpATeETii MEPEKIIFOUCHHSI YBaru — 11e
O3HaKa HaBUIIOI MpodeciitHoi KBasiDikarrii.
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[TincymoByroun, MOXHa CTBEpIXKyBaTH, 0[O0 MpodeciiiHa KOMIETEHTHICTh
nejarora, SKMi mpartoe 3 JITbMU 3 IHTEJIEKTyaTbHUMU MOPYIICHHIMHU, € TUHAMIYHOIO
Ta 6araTorpaHHOI0 CUCTEMOIO, JIe¢ METOIMYHA MAaCTEPHICTh HEBI1IbHA Bl TITHOOKOT
MICUXOJIOTTYHOT CTIHKOCT1 Ta €TUYHOI BIAMOBIAIBLHOCTI. JIUIIE CHHEPT1s KOPEKIIHHUX
TEXHIK, €MIaTii Ta TOTOBHOCTI /10 Oe3MepepBHOrO0 CAMOBIOCKOHAJIEHHS JO3BOJISIE
BUHTEIIO TIEPETBOPUTH OCBITHIN MpPOIIEC HA IHCTPYMEHT peajabHO1 aduIiTaIll JUTUHH,
3a0e3MeuyrouH ii MpaBo Ha PO3BUTOK Ta TiJIHE MicIle y coliymi. Taka KOMIIETEHTHICTh
BHUMarae BiJl Mefarora MOCTIHHOTO pedIEeKCHBHOTO aHANI3y BIACHOI AisUIBHOCTI Ta
BIIKPUTOCTI 0 IHHOBAIIMHUX Je(EKTOIOTIYHUX MPAKTHK.

Boanouac ycminmHa peanizaiiisi HABYaHHS Ta KOPEKIIHHO-PO3BUTKOBOI pOOOTH Ha
PiBHI TUIBKHU TIeJarora € HEMOXKJIUBOIO 0€3 CHCTEMHOI MATPUMKH Ta CTPATETIYHOTO
OadeHHs 3 OOKy aaMIHICTpallil 3aKiany. Ko BUMTENb BIAMOBIJIAE 32 MIKPOKIIIMAT,
METO/JIMYHE HAMOBHEHHS YpOKYy Ta Oe3mocepeHid CynpoBiJ AUTUHHU, TO KEPIBHUK
OCBITHBOI YCTAaHOBM MAa€ CTaTH TOJIOBHUM apXITEKTOPOM 1 TapaHTOM CTBOPEHHS
[IJTICHOT 1HKJIFO3UBHOI EKOCUCTEMH.

EdexTuBHicTh poOOTH 3 AITHMU, 110 MAIOTh 1HTEJIEKTYaJIbHI MOPYIIEHHS, TPSIMO
3aJIeKUTh BiJl TOT0O, HACKUIBKM MpoQeciiHO KEpIBHUK 3aKiaxy 3JaTHUN
TpaHc(hOpMYBaTH 3arajibHi yIpaBIiHCBKI (QYHKIIT y coenudiuyHl 1HCTPYMEHTH
MIATPUMKU 1HKITI0311. YTpaBiIiHChKa KOMIIETEHTHICTh Y IIbOMY KOHTEKCTI HaOyBae
0COOJIMBOTO 3MICTY, OCKIJIBKM BOHA OXOIUTIOE HE JIMIIE aIMIHICTPATHUBHI acleKTH, a i
rIIMOOKE PO3YyMIHHS OCOOJIMBHUX OCBITHIX MOTpPEO MITE€W, IO BU3HAYAE CTPATETIIO
PO3BUTKY 3aKJay B I[IJIOMY.

HeoOxignuMu npodeciiHUMU KOMIETEHTHOCTSIMHU Il KEpPIBHHKA OCBITH €:
HOPMAaTHBHO-TIPABOBA; KOMIIETEHTHICTh CTPATETIYHOTO YIIPABIIHHS 3aKJIa/I0M OCBITH;
KOMIIETEHTHICTh ~ CTPATEri4yHOrO0  YHpPaBJIiHHSA  MEPCOHAIOM;  KOMIIETEHTHICTb
3a0€3Me4YeHHs] SKOCTI OCBITHBOI [JISJIBHOCTI Ta (PYHKUIOHYBAaHHSA BHYTPIIIHBOI
CUCTeMM 3a0e3MeUYEHHs SIKOCTI OCBITH; KOMIIETEHTHICTh OpraHizaiii JisJIbHOCTI
3aKjaay OCBITH Ha 3acajaXx 30BHINIHBOI CHCTEMH 3a0€3MEeUeHHS SKOCTI OCBITH,
JiepchKa; EMOIIIMHO-eTUYHA, KOMIIETEHTHICTh TEAaroriyHoro, CoIiajJbHOTO Ta
MEpEKEBOTO MAPTHEPCTBA; 370POB’sI30epeKyBalibHA; 1HKIIO3WBHA;, MPOEKTYBAJIbHA;
1HHOBAIIIl{HA; 34aTHICTh JI0 HABYAHHS BIPOAOBXK KUTTS; 1H(POpMaIiiHO-IH(pOBa.
OpnHak OUIBIIICTD JOCTIIKEHDb MIATBEPIKYE TO (HAKT, M0 KATETOpisl «yHpaBIIiHChKa
KOMITETEHTHICTh» BU3HAYA€THCS TOJIOBHUM YMHOM HAsSBHUM piBHEM TmpodeciitHoi
OCBITH, JOCBIJIOM, IHJMUBIAyaJIbHO- TMCUXIYHUMU OCOOJMBOCTSIMU (TEMIIEPAMEHT,
XapaKkTep, COLIAIBHO-NICUXOJOriYHl, Mpo¢eciiHOo- IIJIO0Bl, aaMIHICTPATUBHO-
OpraHi3aTopchKi, BOJIbOBI  SIKOCTI), MOTHUBAli€l0 MNpoQeciiHOl MOISUIBHOCTI U
HETEPEePBHOI OCBITH, CaMOBJOCKOHAJICHHSM 1  pedJeKcielo, piBHEM TBOPYOIrO
MOTEHITIAITY.

KepiBHuk 3akjany y poOOTI 3 KaTeropiewo miTedl 3 1HTEJEeKTyaJIbHUMU
MOPYIIEHHSIMA BUKOHYE pOJIb CTpaTera Ta TrapaHTa OE3MEeYHOTO CEepeOBHIIA.
VYnpaBiiHCbKa KOMIIETEHTHICTh Y IIbOMY CETMEHTI BKJIIOYAE:

KepiBauk Mae posymith, mo ais giteit 3 111 «6ap’epom» € He numie cxoau, a i
3aliBHi1 Bi3yaJIbHUH 1IIyM, CKJIaJ{HE OCBITJICHHS a00 B1ICYTHICTb 30HHU JJIsi CEHCOPHOTO
po3BaHTaXeHHA. KoMneTeHTHUI KEpIBHUK OPraHi30BYeE MPOCTIP 3aKIaay Tak, o0 BiH
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OyB 3p0o3yMinuM 1 mepeadadyyBaHUM (Bi3yasibHI PO3KJIaTU B KOPUIOPaAX, KOJIbOPOBE
MapKyBaHHS 30H TOIIIO).

Po6GoTa 3 miThbMHu, sIKI MalOTh 1HTEJEKTYaIbHI MTOPYIICHHS PO3BUTKY, BUMAarae BiJl
KOJIEKTUBY KOJOCAJIbHUX €MOIIMHUX BUTpaT. KepiBHUK TOBUHEH BOJOJITU
IHCTpYMEHTaMH TICUXOJIOTTYHOI MIATPUMKH KOJEKTHBY, OPraHI30BYBaTH CYIEpBi3ii,
TPEHIHTM Ta CTBOPIOBATH YMOBHU Ui «TOPU3OHTAILHOIO HABUAHHS», JI€ BUUTENI
MOXYTb JUIMTHUCS YCIIIITHUMU KeiicaMu poOOTH 3 BAXKKUMU YUHSIMH.

KepiBHUK Ma€ 4iTKO pO3yMITH MEXaHI3M BUKOpUCTaHHS cyOBeHuii Ha mitew 3 IT1.
e BKITIOUAE 3aKYITIBITIO CrIeU(IIHOT0 00JaHAHHS (CEHCOPHI IHTETpaIliiiHi CUCTEMH,
TpPeHAXKEPH [JIsl PO3BUTKY KOOPAMHALII, 1HTEPaKTUBHI MiJJIOTH) Ta OIJIaTy Mparli
3amydeHnX ¢axiBiiiB (KOPEKIIMHUX TIEAaroriB). 3HAHHS HOPMATHUBHOI 0a3u J03BOJISIE
3axucTUTH MpaBo quThHHU 3 II[1 Ha SKiCHY OCBITY mepe/ BUIIECTOSIIIMMHA OpTraHaMH.

KepiBHUK € rOJOBHMM aJBOKAaTOM JITEH 3 MOPYUICHHSMHU 1HTEJIEKTY B IPOMA/II.
Horo 3aBmaHHA po60OTa 3 «HOPMOTHIIOBUMH» OaThKaMH, pO3’SICHIOBAGHA PO6OTA
II0JI0 HEJIOMYCTUMOCTI cTurmarusainii. PopMyBaHHS TOJEPAHTHOTO CEPEJOBHILA
MOYMHAETHCS 3 MO3ULIT KEpIBHMKA, SKUM TPAHCIIOE€ ILIHHICTh KOXXHOI JIUTUHH,
He3anexHo Bif 11 [Q uu akaieMiYHUX YCITIXiB.

OO6uaB1 KaTeropii NpaiiBHUKIB MOBUHHI BOJIOAITH IU(GPOBOIO KOMIIETECHTHICTIO B
KOHTEKCTI creuiagbHoi OcBITH. lle BHKOpUCTaHHS AaCHUCTUBHUX TEXHOJIOTIH,
MporpamMHUX pillleHb NI Bi3yallizallii HaBYaJIbHOIO Marepiainy Ta miatdopm s
JMCTaHIIITHOT B3a€MO/I1i 3 0aThbKaMH, 110 € 0COOJIMBO aKTyaJbHUM y Cy4aCHUX YMOBaXx.

OTtxe, npogeciiiHa KOMIETEHTHICTh SIK BUUTES, TAaK 1 KEPIBHUKA B pOOOTI 3 JITbMU
3 IHTEJEeKTyaJbHUMH TMOPYIICHHSIMH 1€ HE cTaja BEJMYMHA, a MPOIEC MOCTIHHOTO
CaMOBJOCKOHAJIEHHA. TOOTO TOJIOBHUM 3aBIAaHHSIM CYYacHOCTI € «BUPOOHHUIITBO
KOMIETEHTHUX JIIOJIEH — THUX, XTO BMI€ BUMUTHUCS MPOTITOM KUTTS». TIIBKK Yepes
CUHEpPrilo MMHOOKMX MNpodecIHHUX 3HAHb BYMTENA Ta CTPATEriuHOro OayeHHs
KEepIBHUKA MO>KHA MOJ0JIATH MPOTUPIYYS MI>K BUMOTaMU SIKOCTI OCBITU Ta peaIbHUMHU
MOKJIMBOCTSAMHM JIT€H 3 1HTEJIEKTyaIbHUMHU TOPYIICHHSIMU, 3a0€3MeUnBIIN M T1/IHE
Mai0yTHE B CYCIIbCTBI.

Cnucok Jgirtepatypu

1. bimuk H. 1. Po3BuTok mpodeciiiHoi KOMIIETEHTHOCTI KEPIBHUKIB IIKUI Y
perioHanbHIM OCBITHINH cucrtemi / Pozsumox  npoghecitinoi xomnemenmuocmi
KepigHUKI8 WKIL Yy cucmemi  NICIAOUNIOMHOI Neda2ociuHoi ocsimu 6 YyMo8ax
VNPOBAONCEHHSL HO08020 [lepiicasroco cmanoapmy nouyamkosoi 3a2anbHoi oceimu :
eleKkmpoH. 30. mamepianie Bceykp. Hayk.-npaxm. Inmepnem-xkough. (M. Xapkis, 10
kBiTHs 2018 p.). XapkiB : XapkiBcbKa akajaeMis HenepepBHOi ocBiTH, 2018. C. 22-25.
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YHIBEPCAJIBHUH TN3AWH B OCBITI: ICUXO0JIOI'O-
NEJATOI'TYHI NIIXOAU 10 CTBOPEHHS
THKJIFO3UBHOI'O OCBITHHOI'O CEPE/IOBUIIA

Ounedip Harauia BiraxaiiBua,

CTapIInii BUKJIaga4d

Kadeapu 3araapbHOi Ta CIeiaIbHOT IeAaroTiKu

K3BO «/lninpoBcbka akagemis HenepepBHOi ocBiTI» JJOP
M. [uinpo, Ykpaina

OgHuM 13 KIIOYOBUX MEXaHI3MIB 3a0€3Me4YeHHs] JOCTYIHOCTI, PIBHOCTI Ta
azanTarli OCBITHbOIO MIpPOLECY N0 MOTpeOd pI3HUX KaTeropi 3700yBayiB OCBITU €
YHIBEpCaJIbHUM AU3aliH.

HopmatuBHo-1ipaBoBe 3a0€3MEUeHHs YHIBEPCAIbLHOTO U3aiiHy B OCBITI YKpaiHu
CTAaHOBUTh BaXJIMBY OCHOBY HOT0O BIPOBAXKCHHS. BIANOBIIHO /10 YMHHOIO
3aKOHOJIAaBCTBA, YHIBEpCaJIbHUN nu3aiiH y cdepl OCBITH BU3HAYAETHCS SK IU3alH
MIPEMETIB, HABKOJIMIITHBOTO CEPEIOBUIIA, OCBITHIX MPOTPaM 1 MOCIYT, 10 3a0e31euye
iX MakcMMalbHy MPUAATHICTH I BUKOPHUCTAHHS BCiMa 3/100yBayaMu OCBITH 0€3
HEOOX1HOCTI ajanTallii 9Yu crHeriajJbHOro au3aiHy. Take HOpMaTUBHE BU3HAUYCHHS
CTBOPIOE TIAIPYHTS JUIsl PO3POOJICHHS JEPKABHUX CTaHIAPTIB, METOJAUYHHUX
pPEKOMEHIalll 1 MPAaKTUYHUX 1HCTPYMEHTIB JJI MEJAroriB Ha BCiX PiBHAX OCBITH [3;
4].

BaxxnuBo 3a3HauMTH, LI0 YHIBEpCAJbHUU JU3allH HE OOMEXKYEThCSA JIMILE
(I3UYHUM JIOCTYTOM JIO OCBITHBOI'O CEPEAOBUINA, & BKIIFOUA€ KOMIUIEKCHY aJanTallio
OCBITHIX CHUTyalli Ta mporieciB. ToOTO, memaror IJIaHye YpPOK YU HaBYaJIbHY
TISUTBHICTD Tak, H00 0/Ipa3y BpaxyBaTH Pi3HI OCBITHI MOTPEOM Y4HIB, 3aMICTh TOTO,
o0 y MOJAJIBIIOMY OKPEMO BHOCHUTH KOPEKIli YW peani3oByBaTH 1HAMBITyaJIbHI
nporpamu [2]. Came Taka cTparteris oOpraHi3ailli HaBUYaHHS CIPHUSE€ YHUKHEHHIO
cTUTMaTu3aIlii 3100yBadiB OCBITH 3 OCOOJIMBUMH OCBITHIMU ITOTpeOaMu Ta 3a0e3meuye
iX TOBHOIIIHHE BKJIFOUEHHS B 3arajIbHUN OCBITHIN MPOIIEC SIK PIBHUX YYACHUKIB.

[Icuxonoro-neaaroriyHuii €PexT yHIBEPCAIbHOTO TU3ANHY MPOSBISIETHCS TAKOX
y TIIBUINECHHI €MOIIHHOT CTaOlIBbHOCTI, CAaMOOIIIHKM Ta MOTHBaIli y4dHiB. Komm
HaBYAJIbHI 3aBJaHHS W OCBITHE CEpPEIOBHUILE BIAMOBIIAIOTh 1HAWBIIYaIbHUM
MOXJIMBOCTSIM JIIT€H, BOHU BIUYBalOTh O1JIbIIIE KOHTPOJIIO HAJ BJIACHOK OCBITHHOIO
TISUTBHICTIO, MEHIIE MEepPEeKUBAIOTh YEpe3 HEBJAul Ta aKTUBHINIE 3aIy4aroTbCs 0
Mi3HABAIBHOTO TIPOIECy. 3a3Hau€Ha OpraHizalis OCBITHBOI'O TIPOILECY CHPUSE
(hopMyBaHHIO TIO3UTUBHOTO CTaBJIEHHsS 10 37400yTTS 3HAHb 1 3MEHILICHHIO PIBHSA
TPUBOXKHOCTI, 110 € BaXJIMBOI CKJIAIO0BOIO YCHINIHOI ajanTailii B OCBITHbOMY
cepenoBui [1].

[IpakTuuHi cTpaTerii BOPOBAKEHHS YHIBEPCATBHOTO JHU3AaHY BKJIIOYAIOThH
MPOEKTYBAHHS HABYAILHOT JISTILHOCTI 3 ypaxyBaHHSIM PI3HUX CIIOCOOIB CIPUMHSTTS,
CTBOPEHHSI MaTepiaiiB 3 BapiallisiMy CKJIaAHOCTI, aIalTaIlii0 OI[IHIOBAHHS HAaBYAIHHUX
JOCSITHEHb, BUKOPWUCTAHHS MYJIbTUMEIIMHUX PECypCciB, a TaKOX AaKTHUBHE
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3aCTOCYyBaHHSA ITU(DPOBUX TEXHOJIOTIH, K1 3a0€3MEUYIOTh JOCTYT 10 3HAHb HE3aJIEHKHO
B1J1 (DI3WYHUX YU KOTHITUBHUX MOKJIMBOCTEH 37100yBauiB ocBITH. OTnicaHa KOHIIEIIIIS
JI0TIOMArae CIpoIlyBaTH TOCTYII 0 iHPOpMallii 1 CIpusie CTBOPEHHIO CEPEIOBUIIA, J1€
KOXEH YUYeHb BIJIUYBA€ MiATPUMKY B MpoIieci HaBYaHHS [2].

OcoOnmuBy yBary BapTO MPUAUIMTA YHIBEPCAIbHOMY JaM3alHy (PI3UYHOTO
OCBITHBOTO CEpEOBHINA, AKe 3a0e3neuye Oe3NMepenIKoAHUN JOCTY A0 MPUMIIIEHbD,
o0JialHaHHS Ta 3arajibHO1 IHPPACTPYKTYPH 3aKIa 1B OCBITH. [0 KITFOUOBUX CKJIaJ0BUX
(b13MYHOTO OCBITHBOTO CEPEIOBUIIA HANIEKATh HE JIUIIE 0a30B1 apXITEKTypHI PIIIEHHS
— MaHyCH, IUPUHA JBEPEH, po3TallyBaHHs KOPUIOPIB, OCBITICHHS Ta MeOIi — a i
NpoJyMaHe IJIaHYBaHHS HaBYAJIbHUX 30H, €PrOHOMIYHI pIIIEHHS Ta aKyCTHYHI
XapaKTEPUCTHUKH, 110 BPaXOBYIOTh Pi3HI CEHCOPHI Ta MOTOPHI moTpedu y4uHiB. Take
(d13u4He cepeOBUIIIE CIPUSAE 3HIKEHHIO BTOMHU, MIIBUIICHHIO KOHLEHTpAIll yBaru,
KOM(pOpPTHOCTI mnepeOyBaHHS B ayAUTOPISIX Ta aKTUBHIM B3aeMojii MK IITbMHU i
negaroramu. Kpim Toro, BOHO CTBOpIO€ 0a3y /sl €pEKTUBHOTO BIPOBAKEHHS 1HIIUX
1HKJIFO3MBHUX TMPAKTUK, OCKUIBKH TapaHTy€ PIBHI YMOBH i1 HaBYaHHS, COIIaIbHOI
ydacTi Ta 6€31MeYHoi MOOLTBHOCTI BCiX 37100yBaviB OCBITH [5].

VYHiBepcanbHUN NU3aiiH TaKOXX TICHO TOB’SI3aHUM 13 KOHIIEMIIEID «PO3YMHOTO
MIPUCTOCYBaHHS», SIKa Iepeadadae He JIMIIE MOYaTKOBE MPOEKTYBAHHS JOCTYIHOTO
CEpelloBHUINA, a I 3JaTHICTh CUCTEMHU IIBUJKO pearyBaTh Ha 3MiHY MOTpPeO Y4HIB Ta
aJanTyBaTH OCBITHI YMOBH BIIMOBIAHO /10 HOBHUX BHKJIWKIB. JIMHAMIUHHMM MiaXina
MIATPUMY€E €(EKTHBHY B3a€EMOJIII0 MK yCiMa yYaCHMKaMH OCBITHBOI'O MPOLECY 1
JI03BOJIsI€E THYYKO 3MIHIOBaTH HAaBUaJIbHI CTPATETIi 3aJI€KHO B1J] cuTyari [3].

Po3BUTOK yHIBEpCaIbHOrO IU3aiiHy B OCBITI YKpaiHM BUMAara€ KOMILJIEKCHOIO
MIJIXOAY, IO BKJIIOYAE MIATOTOBKY IMEAAroriyHUX KaJpiB, OHOBJICHHS HaBYaJbHUX
nporpam, po3poOKy JHOCTYIMHUX MaTepiaiiB Ta TEXHOJOT, a TAKOX aKTUBHY y4acTb
yCIX CTEHKXOJAEpiB — BiJl OCBITSH A0 OaTbKiB Ta TpoMaAChKUX opranizamii [1].
CucreMHa oprasizaliisi Iporecy Crpusie CTBOPESHHIO 1HKITFO3UBHOTO CEPEAOBHUIIA, SIKE
MIATPUMYE PI3HOMAHITTA 37100yBaviB OCBITH, IIIHY€ iX 1HAUBITYaTbHICTD 1 3a0€31euye
P1BHI MOXJIMBOCTI JIJIsl HABYAHHS, PO3BUTKY Ta COIIAIBHOT Y4YacCTI.

OTxe, yHIBEpCalbHUW JU3alH € HE MPOCTO TEXHIYHOW a00 METOIUYHOIO
CTpPATETI€10, a MOCTAE TICUXOJIOTO-TIEIaArOTIYHOI OCHOBOIO (DOPMYBAHHS 1HKIIFO3UBHOT
OCBITH, 3/IaTHOIO0 TpaHC(OPMYBATH OCBITHIN MPOIIEC BIAMOBIIHO J0 MOTPEO KOXKHOI
O0COOHMCTOCTI Ta CIPUSITH YTBEP/PKEHHIO PIBHOCTI, TOBaru i eeKTUBHOCTI HABUAHHS B
Cy4acHOMY CYCITUJIbCTBI.

Cnucox BUKOPHCTAHUX JIKepeJ
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O310POBYI XBUJIMHKU 3 EJJEMEHTAMMHA CY-1KOK
TEPAMII SIK 3ACIB PO3BUTKY BAJIEOJIOI'TYHOI
CBIJOMOCTI JONIKIVIBHUKIB 3 OCOBJIUBUMU

OCBITHIMHA IOTPEBAMMA

Sxynina Bikropis

BUxoBarenbka KomyHansHOTO 3aKmamy

«3akiaja JOIKUTFHOT OCBITH (sIClla-CaloK) KOMIEHCYIouoro tuiry Nel2
«Coneuxo» Kam’stHCBKOT MiCBKOT paju

B ocraHHi poku OAHIEIO 3 MPOBIIHUX CTaja 1/iesl BajeoJiori3ailii crheliagibHOl
OCBITH, 3T1IHO 3 AKOIO 37I0pOB’s JiTel 3 ocoO0nuBuUMHU OCBITHIMU MToTpedamu (OOIT)
PO3IIIAIA€ThCA SIK MPIOPUTETHA I[IHHICTh, METa, HEoOXiJHA yMOBa Ta peE3yjibTaT
YCHIIIHOTO NEAAroriYHOro npotecy. ¥ 3B°s3Ky 3 UM OJHUM 13 IPIOPUTETHUX 3aB/IaHb
MOJICpHI3aIlli CrelialbHOI OCBITH € 30€peKeHHsI Ta 3MIIIHEHHS 310poB st Aiteit 3 OOII,
(GopMyBaHHS y HUX I[IHHOCTEH 37J0pOB’sl Ta 310pOBOro crocoly kuttsa. Came Tomy
aKTyaJIbHOIO CcTae TpobseMa (GOpMyBaHHS BaJICOJIOTIYHOI KYJIbTYpU JAITEH
nomkiasHoro Biky 3 OOIL.

HeoOx1HICTh CTAaHOBIIEHHSI BAJIEOJIOTTYHOI OCBIYEHOCTI AITEH JOIIKIIBHOIO BIKY 3
OOII 3ymoBieHa ¢popMyBaHHSIM MOTHUBAIIMHOI cpepu aiTeld (MOTHBAIIll 3J0POBOIO
crnoco0y XKHUTTH), SKa 0 CTapLIOro JOMIKIIBHOTO BiKy HaOyBa€e YCBIJOMIIEHOTO
ni3HaBajgbHOro xapakrepy [1]. Crilika MoTuBauis Ha (OpMyBaHHS 3A0pPOB’S AITEH
nowmkinbHOro BiKy 3 OOIl po3srnsimaerbcs CbOrOAHI SIK OJUH 13 NPIOPUTETHUX
HaIpsIMIB TyMaHi3allii cieliaibHOoi OCBITH. AHaJI3 HAYKOBHUX CTY/IIH, IO CTOCYIOThHCS
emorriitnoi cepu momkinbHUKIB 3 OOII, mae MOXIHUBICTH 3pOOUTH BHUCHOBOK, IO
3HaHHS JIITed Yy Taly3l MOPaJbHOTO, (I3UYHOTO PO3BUTKY, BUXOBAHHS IX
rymanicTuuHoi cnpsimoBaHocTi (O. 3amopoxens, JI. Kamnan) ciayxath BUPIIIEHHIO
nuTaHHsa PopMyBaHHS iX BaJ€OJIOTTUHOI KyJIbTypH [1]. OnHUM 3 OCHOBHUX 3aB/IaHb Y
BU3HAYCHHI XapaKTepy Ta MIJISXIB BUXOBAHHSA € 3’SICYBaHHsS HEOOX1AHUX 3HaHb, YMiHb
Ta HABUYOK, JOCTYITHHUX JITSIM JAOMKUTEHOTO BiKy 3 OOII Ta BiAMOBiTar0unx BUMOTaM
iX OCOOHMCTICHOTO Ta MI3HABAIBHOIO PO3BHUTKY, @ TAaKOX 3BEACHHS iX y LUIICHY
nporpamy (popMyBaHHS BaJI€OJIOTT4YHOI KyJIbTYPH.

Baneosnorisi BiZOKpEeMIIIOE KOJO CBOIX 1HTEPECIB MPOOJIEMOIO 1HAUBITYAIBHOTO
310poB’a. PazoM 3 TuM, Baseonoru no0pe ySBIAIOTH POJIb COLIANBHO-TITEHIYHUX
(daxkTopiB y cmpaBi 30epeKeHHs Ta 3MIIHEHHs 370poB’s ocobucTtocTi. B cucremi
03JI0POBYMX 3aXOJIIB NepeadavaroThCsl BIAMOBIAHI Ali, IO KOPETYIOTh CIOCIO KUTTS
moauHu. BaneosnoriyHa omiHka crnocoOy KHUTTS JIOAUHU — 1€ OLIHKA THUILY >KUTTS
JIOJIMHU 3 TOYKUA 30py MOTO MO3UTHBHOTO BIUIMBY Ha 30€pEKEHHS 1 MIATPUMAHHS
3JI0pOB’ s TIOAMHH. BHCOKOIO BOHA € y JII0JIeH, K1 JOTPUMYIOThCS KyJIbTYPH 310POB’SI.

KynbpTypa 310poB’s — 1€ BAXXJIMBHI CKJIAIOBUI KOMIIOHEHT 3arajibHOi KyJbTypH
JTUTUHU, IO BU3HAYa€ (POPMyBaHHS, 30EPEKECHHS Ta 3MIIHEHHA 11 3J0pOB’sl.
KynbprypHa nuTuHa € HE TUIBKM «CHOXHBAaue€M» CBOTO 3/I0pOB’s, ane i Horo
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«BUPOOHUKOMY». BuCOKHII piBeHb KyJbTYpH 3A0pPOB’S IUTUHU TMependadae ii
rapMoHiiiHe CHIJIKYBaHHH 3 MPUPOJOI0 ¥ OTOUyIOYMMHU JIOAbMHU. EieMeHTOM
KyJIbTYpH 3J0POB’Sl € yBa)XHE 1 NpaBWIbHE CTaBJICHHS JIIOJWHU 1O caMmoi cebe,
IparHeHHs 0 CaMOIli3HaHHS, (POPMYBaHHS, PO3BUTKY 1 CAMOBJIOCKOHAJICHHS CBOEI
ocobucrocti. KynbTypa 310poB's — 1€ HE TIIBKM CyMa 3HaHb, 0OCST BIJIMOBIIHHUX
yMIHb 1 HaBUYOK, ajie ¥ 3J0pOBUM CIOCIO KUTTSA T'YMaHICTUYHOI opieHTaIllli. PiBeHb
KyJIbTYpU 3JI0pOB'Sl BU3HAYAETHCS 3HAHHSAM PE3EPBHUX MOKIMBOCTEH OpraHizmy
(pi3uyHUX, ICUXIYHUX, JYXOBHUX) 1 BMIHHSM MPaBUIHLHO BUKOPUCTOBYBATH iX.

Opranizallis npoiecy BajeoJ0riqHOl OCBITH AiTel JomkisHOro Biky 3 OOII mae
psia crienuiyHUX 0COOIMBOCTEH:

1. Baneosioriuna ocBiTa 6a3y€eThCsl HA 3HAHHAX 3 PI3HUX cep HAYKH: MEIUIIUHH,
O1oJt0rii, ekoiorii, ¢inocodii, ncuxoorii. [le moTpedye KOMIETEHTHOCTI MEaroriB 3
yCIX 3rajanux coep.

2. PoboTta nependauae AekisibKa HAPsIMIB: 3 JITbMH, BUXOBAaTEJISIMU, OaThbKaMH,
IPOMAJICHKICTIO.

3. ®opMyBaHHS 3I0pPOBOr0 CHOCOOY JKHUTTS 3aJI€KUTh BIJl OCOOJIMBOCTEH
KOHKPETHOI'O 3aKJIay: YMOB, TpaJuLlii, MaTepiaibHOi Oa3u.

TexHomnoris HaBYaHHS y I[bOMY KOHTEKCTI II€ CBOEPIIHUNA aTOPUTM JIIH,
IpaBUJIbHE BUKOHAHHS SIKUX BEJE 10 NependadyBaHoro pesynbratry. 3a B. becnanbko
ta M. YomaHoBHM, O3HAaKaMH TEXHOJIOTIi €: JOMIBHICTh (OMHC IILJIeH),
PE3yIBTAaTUBHICTD, AITOPUTMHYHICTD, BIATBOPIOBAHICTH Ta KEPOBAHICTb.

Came Cy-/Ixok Tepamiss («Cy» — kuctb, «Jl>KOK» — croma) — € OJHIEI0 3
HETPaJULIIIHUX 310POB’I30€peKyBaTbHUX TEXHIK, METOIO SIKO1 BUCTYIA€ CTUMYJISLIIS
BAT BianoBigHO 10 BCIX OpraHiB i cucteM. TpeHyBaHHS PyXiB MHaJbLIB PYK 13
BUKOPUCTAHHAM IIi€l METOAUKH CYTTEBO IMOKpAIlye pO3BI/ITOK NCUXIYHUX 1
MOBJICHHEBUX HAaBUYOK. YJOCKOHAJCHHS PYXiB KUCTI TICHO MOB’SI3aHO 3 PO3BHUTKOM
PYXOBOTO aHaji3aTopa, 30pOBOTO CIPHIMAaHHSA, KOOpPAWHAII Ta MPOCTOPOBOTO
OpIEHTYBaHHSA [2].

Oco06mBOT 3HAYYIIOCTI Y pOOOTI 3 JITHMH, 110 MAatOTh OCOOJIMBI OCBITHI MMOTPEOH,
HaOyBa€ BIPOBAIKEHHS caMe 03/J0POBUUX XBIWIMHOK 3 enneMeHTamu Cy-JIkok Tepanii.
O3znopoBua XBUJIMHKA 1€ HE MPOCTO KOPOTKOTpHBAlAa MepepBa y 3aHATTI, a
IUJIECTIPSIMOBAHUN TUHAMIYHUHN €Tarl, 10 J03BOJISE PO3B’SA3aTH HU3KY CIECIU(PIIHUX
KOpEKIIHHKUX 3aBJIaHb [4].

[To-nepme, mna gitedt 3 OOIl xapakTepHa MIBUAKAa BTOMJIIOBAHICTh Ta
BHUCHAXJIUBICTh HEPBOBOI CUCTEMH. BUKOpHCTaHHS MacaKHUX KYJbOK Ta MPY>KUHHUX
KUTelp M 4Yac T’ STUXBWIMHHOI TMay3W J03BOJSE MHUTTEBO TEPEKIIOUUTH YBary
JTUTUHU 3 KOTHITUBHOTO HABAaHTAXKEHHSI Ha CeHCOpHE cupuiHATTS. Lle 3ano0irae nossi
BTOMH Ta MiATPUMYE MPAIe3AaTHICTh MPOTITOM YChOTO 3aHSTTSI.

[To-gpyre, o3g0poBui xBunuHkKH 3 Cy-J[>KOK eneMeHTamu 3a0e3MeuyIoTh MOTYKHY
HerpocTuMysiio. OCKUTBKM Ha KHUCTSAX PYK 30CEpeKeHa BeIMYe3Ha KUTBKICTh
HEPBOBHX 3aKiHU€Hb, MEXaHIYHHUM BIUIMB HAa HUX aKTUBI3y€ KOPY T'OJIOBHOTO MO3KY,
0 € KPUTUYHO BAXJIMBUM JUISI CTHUMYJISIII MOBJICHHEBHX IIEHTPIB Ta JpiOHOT
MOTOpUKH. J[JI1 TUTUHU 3 0COOJIMBUMU MTOTPEeOAMU TaKUH KOPOTKUM, ajie IHTEHCUBHUN
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BIUTUB CTAa€ «IIyCKOBUM MEXaHI3MOM» JIJIi KpaIIOTO 3aCBOEHHS TOJAJIBIIOTO
HaBYAJIBHOTO MaTepiamy.

[To-TpeTe, BaXIUBUM € TICMXOEMOLIMHUN acrmekT. MacaxkHi 1ii 3 sICKpaBUMU
«DkaukamMuy (KyJdbKaMH) CHPUMMAIOThCA MJIThbMU SIK Tpa, IO 3HUXKYE pPIBEHb
TPUBOXKHOCTI, 3HIMAE €MOLIIMHY HaIpyTy Ta CTBOPIOE CUTYaIlll0 yCHixy. PerymsphHe
IIPOBEJICHHS TaKUX XBUWJIMHOK (DOPMY€E y TUTHHHU YCBIJIOMJIEHY 3BUYKY IMIKJIYBAaTHUCS
PO CBiM CTaH («s BIIYYBAIO CBO1 pYKH», «MEHI CTA€ IPUEMHOY, «s1 BIJIMOYUBAIO» ), 11O
€ (yHIaMEHTOM BaJICOJIOTIYHOI CBiIOMOCTI. TakuM YMHOM, 037I0pOBYl XBUJIMHKHU
CTAIOTh HE JIHIIIE 3aC000M (PI3UYHOTO BITHOBJICHHS, a 1 IHCTPYMEHTOM M’ SIKOT KOPEKITii
CEHCOPHOI 1HTETpaIlii Ta eMOIiiTHO-BOJIbOBOT C(hepr BUXOBAHIIIB.

EdextuBHicTh 0370poBuMX XBUIAMHOK 3 enemeHtamu Cy-Jlxok Tepamii
0e3mocepeHbO 3aJeKUTh BiJI CACTEMHOCTI Ta 1HAMBIIyai3alii miaxoay, 0coOJUBO
IpH poOOTI 3 IITbMH, IKI MAIOTh PO3JIaJ1 MOBJICHHS, 3aTPUMKY IICUXIYHOTO PO3BUTKY
a00 MOpyUIEHHS OMOPHO-PYXOBOTO amapary [3]. YV mpolieci KOPeKIIHHOTO BIUIUBY
Ba)KJIMBO BPAaXxOBYBATH, 110 JIJIS JIITEH 3 0COOTMBUMHU OCBITHIMU MOTPEOaMH TaKTUIIbHA
CTUMYJIAIIS € OJHUM 13 HAWNOTYXHINIMX KaHaliB OTpUMaHHA i1HoOpMAaIii Mpo
30BHIIIIHIN CBIT.

3actocyBanHsa MacaxepiB Cy-J[>KOK 103BOJIsIE peali3yBaTH MPUHIIUI «HABYAHHS
yepe3 nito». Ili yac mpoBeaeHHsT 03A0POBYMX Tay3 IEIaror He MPOCTO MPOMOHYE
MEXaHIYH1 PyXH, a CTBOPIOE IrPOBUI KOHTEKCT, JIe KOXKHA BIIpaBa Ma€ Ha3By Ta oOpa3
(«Konrouuit ixauok», «UYapiBHe Kiible», «M’sunk-MaHIpiBHUK»). lle copuse
PO3BUTKY HE JIMILE JIPIOHOI MOTOPUKHU, @ M MCUXIYHUX IPOLECIB: yBaru, NaM'ati Ta
ysBu. Hampukiman, BUKOPUCTaHHS IPYKUHHOTO KUTBIIS JJTISI Macaky KOJKHOTO TaJTbIIS
CYIPOBOJI)KYETHCS MPOMOBJISIHHSIM Ha3B MaJbliB @00 KOPOTKUX BIPIIOBAaHUX PSIKIB,
0 CTUMYJIIOE PO3BUTOK (DOHEMATHUHOTO CIyXy Ta 30aradye CIOBHMKOBUHU 3armac
JTUTUHH.

BaxnuBUM acnekToOM € Tak0X PO3BUTOK MPOIMPIONENTUBHOT UyTAUBOCTI. JliTH 3
OOII yacTo MarOTh TPYJHOIII 3 YCBIIOMJICHHSIM MEX BJIACHOTO TiJIa Ta PETYJIAIIEI0
M’SI30BOr0 TOHYCY (TimepToHyc abo rinmoToHyc). PerymispHi 0310poBYl XBUIMHKU 3
BUKOPUCTAHHSAM PI3HUX 32 IHTEHCHUBHICTIO HATUCKaHb KyJIbKU Cy-/[0K TonomMararTh
JTUTHHI «BITIYTH» CBO1 JIOJIOHI Ta IMaJIbIli, 1[0 3r0J0M IO3UTHBHO IMO3HAYAETHCS HA
IIITOTOBII PYKH J0 MIChMa Ta OBOJIOIIHHI HABHYKAMH CaMOOOCTyTOBYBaHHS.

OxkpiM TOTO, BaJ€OJIOTIYHA CKJIAJIOBA I11€i METOAMKHU MoJsirac y ¢hopMyBaHHI B
JTUTHUHU TTOYaTKOBUX HABUYOK CaMOJOTIOMOTH Ta caMmoperysmii. [lemaror mosicHioe
TITAM JOCTYIHOIO MOBOIO: «Komm MU MacakyeMoO NalbUUKH, MU JOIOMAaraemo
HAIIOMY SI3MYKY Kpallle PO3MOBIIATH, a TOJOBI — IIBUIIIC TymMaTH». Takwid ITiaxin
POOUTH TUTHHY aKTUBHHUM Cy0’€KTOM 03I0POBUYOTO MpoIiecy. BoHa mounHae po3ymiTu
3B’SI30K MK TPOCTUMHM (PI3UYHMMU BIIPABAMHU Ta BIIACHUM CAMOIIOYYTTSIM.

JI71st TOCSTHEHHS CTIMKOTO pe3ybTaTy BnpoBaxeHHs Cy-J[xok Tepamnii mae OyTu
IHTErpOBaHE y PEKUMHI MOMEHTH: HE JIMIIE TiJ] Yac 3aHsTh, a ¥ MICIS PaHKOBOI
TIMHACTHKH, TICJISI ISGHHOTO CHY (Maca) CTOT Ha CHeIliaTbHIX KHUJTUMKaXx ) a0o 5K 3aci0
penakcaili y KyTOYKy TICHXOJOTIYHOTO po3BaHTakeHHs. KomruiekcHa B3aeMomist
BHUXOBATEJS, jgoromena  Ta  OaTbKiB  JIO3BOJIAE  CTBOPUTHU € TUHUAM
310poB’s130epexkyBanbHuil  mpocTip, ne Cy-JKOK TEXHONOris cTae MNPUPOITHUM
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€JIEMEHTOM JKUTTEIISIIBHOCTI AUTHUHU, 3a0e3Meuyioun il TapMOHIMHHUI PO3BUTOK Ta
CoIllaJIbHY ajanTallio.

ToOro BmpoBamkenHs Cy-J[KOk Macaxy BiOyBaeThCs 3a JOMOMOTOI0 TaKUX
metoiB [3]:

— CroBecHI METOJM: JUTHHA MOBTOPIOE CJIOBA 1 BUKOHYE JIii BIAMOBIAHO J10
TEKCTY (MOTIIIKH, BIpIIIi, Ka3KM).

— Haouni MeTou: BUKOPUCTAaHHS CXEM, BiJleoMaTepiajiB Ta UIIOCTpaIlii.

— IrpoBi MeToaM: HaAsITAaHHS MaCaXHUX KUICIh Ha MBI IiJ] 9ac MaIbYUKOBOI
T'IMHACTHKH.

— IIpakTuHi MeToau: Oe3mocepeiHiil Macak KUCTEH, CTOI 1 MaJIbIIiB.

Jnsg  3pilicHeHHST Macaxy CIiJl TPOKPydyBaTH KyJbKy MIK JIOJIOHSIMH,
CTUMYJIIOIOYM 010JIOTTYHO aKTUBHI TOUKHU. [Ipy>KMHHI KUTbLA JITH MO Y€p3l OJAraloTh
Ha TMaJbYUKH, IO CYIPOBOKYEThCS 3ab0aBissHKaMu. [laHy mpomemypy IOIIBHO
MMOBTOPIOBATH JICKIIbKA pa3iB Ha JAeHb. TaKOX KyJIbKH MOKHAa BUKOPHUCTOBYBATH JIsI
PO3BUTKY CIIPUHHSATTS KOJIBOPY, PO3MIpy Ta POpMHU.

Otxe BuxopuctanHs Cy-Jxok Tepamii y ¢dopmari 0370pOBYMX XBUIHMHOK
JOTIOMOKe yoCKOHAMUTH 3HaHHA autuHu 3 OOIl mpo BiacHe TiI0, PO3BUHYTHU
TaKTHJIbHY YyTIUBICTb, IPIOHY MOTOPHKY, & TAKOXK CIPHUSITH 3aralbHOMY 3MIITHEHHIO
OpraHi3My 1 MIJIBUIICHHIO MOTEHIIMHOTO €HEPreTUYHOro piBHSA JuTUHU. Lle poOuTh
KOPEKIIMHO-OCBITHIA  TpoLleC  I[IKABIIIUM, PI3HOMAHITHIINIMM Ta  CTBOPIOE
CHOPUATIMBUI NCUXO0(1310JI0TTUHUI KOMPOPT AJIs1 JOWIKIIBHUKIB.
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THOOPMAIIMTHO-BUMIPIOBAJIBHA CUCTEMA
PEECTPAIIII TA 3BEPITAHHS JAHUX _
HAJVIMIIKOBOI'O TUCKY BI/JIl BUBYXOBHUX ITOIIN

Cucoenko Caitiiana
K.T.H., JOLICHT, II.H.C.

I'y3iit €Brenii
C.H.C.

IHoramoB Osnexkcanap
C.H.C.

BosuaniBcbka Harauis
Jlep:xaBHUI HAYKOBO-OCIIITHUMA IHCTUTYT BUIPOOYBaHb 1 cepTH(IKaLil 030pOEHHS
Ta BIICHKOBOT TEXHIKH, YKpaiHa

VY cydacHUX yMOBaX BOEHHHUX JII aKTyaJbHUMHU € BIOCKOHAJIECHH 1H(OpMaLiiHO-
BUMIPIOBAJIBHUX TEXHOJIOTIM /I OIIHKK JWHAMIYHMX HaBaHTa)X€Hb BijJ BHOYXIB Y
3aXHMCHUX criopyaax. HaanmumkoBuii TUCK (P13HUIIS MK aOCOIOTHUM 1 aTMOC(EepHUM
THUCKOM) yJIapHOI XBUJI1 CTBOPIOE 3HAUH1 PU3UKH JJIs1 KOHCTPYKIIIH Ta IEPCOHAITY, TOMY
TOYHE BHUMIPIOBAHHS MOro MapameTpiB 3a JOMOMOTOI0 BUCOKOUYTIMBUX JTATUYHKIB €
KJIFOYOBUM JIJIs1 PO3POOKH 3aXUCHUX 3aXO/I1B.

Cyuacni  iHdopmaniitHo-BuMiptoBainbHl  cucteMu  (IBC)  00’eanyroTh
BUCOKOYYTJIMBI JaTYUKU THUCKY, LU(PpPOBI cucreMd 300py JaHUX, MPOTpaMHE
3a0e3nedyeHHss Ta 0a3W JOaHMUX, W0 JO03BOJIIE HE Juile (ikcyBaTh MapameTpu
BUOYXOBHX MOJ1M, a i aHaI3yBaTH iX y YaCOBIM Ta MPOCTOPOBIN MIOLIMHAX. AHATI3
METOAMKHM (iKcallii TaKoro THCKY CHELlaJbHUMHU JaT4yuKaMmH (iX BUOIp 3a THUIIOM,
MIPU3HAYEHHSIM) Ta 30€piraHHs JaHUX Yy 3aXMILIEHIN 0a31 JaHUX € TOCUTh aKTyaJIbHUM
IT1JT Yac MPOBECHHS BIAMOBIIHUX BUMPOOYBaHb [1-2].

OcHoOBY  1H(pOpMAIIHHO-BUMIPIOBAIPHOI ~ CHCTEMH  CTAHOBIATH  JIATYUKHU
HAJJIMIIKOBOTO THUCKY 3 BHCOKOIO YAacTOTHOK MPOMYCKHOIO 3[aTHICTIO, 3/aTHI
BIITBOPIOBATH IIBHIKOIUTMHHI KOJMBAHHS TUCKY MiJ 4yac BUOYXOBOi yJAapHOT XBUIII.
Sk moka3aHo y MPAaKTUYHKUX JTOCHIKEHHAX, BUMIPIOBAHHS MiK-HAJTUIIIKOBOTO TUCKY
Ta IMIYJbCYy THUCKY BHMara€ CEHCOpiB 3 4aCTOTHMM aiama3zoHoM > 500 k[, mio
MIHIMI3y€ CIIOTBOPEHHS PEAIbHUX XAPAKTEPUCTUK YIapHOi XBUIl [3-4].

[Ticnst 300py NEPBUHHUX CUTHAJIIB CUCTEMA BUKOHY€E 0OPOOKY JTaHUX:

- (inbTparis UrymiB, 0 BUHUKAIOTh Y€PE3 MEXaHIYH1 KOJIMBAHHS YU
€JIEKTPUYHI MEePENIKOIMN;

- KanOpyBaHHS IO YaCcOBIM MIKAJI Ta IO aMIUTITY/l 3 ypaxyBaHHSAM JUHAMIYHUX
BJIACTHBOCTCH JTaTYHKIB;
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- HapOUIYBAaHHS YaCOBUX PAJIB Ta yCEpPEIHEHHS MOKa3HUKIB AJISl OTPUMAaHHS
penpe3eHTaTUBHUX METPUYHHUX 3HAUCHb.

Baxmuporo cknagosoro IBC e 6a3za manux (BJ[) — cxoBwuile cTpykTypoBaHOi
iH(opmMmarii mpo moii BUOyXy, 4acoBi MOCIIIIOBHOCTI TUCKY, ITApaMEeTPU BUMIPIOBAHb
Ta MeTaaaHi (MiClie pO3TalllyBaHHS CEHCOPIB, Yac, HAJAIITYBaHHS CUCTEMHU Ta 1H.).

b/I no3Bonse:

- apxiByBaTH BEeNUYE3HI MACHUBH JIaHUX, 1110 BUHUKAIOTH MPU YUCICHHUX
BUOYXOBHUX TECTaX M MOCTIHHUX MOHITOPUHIAX;

- TPOBOAMUTH JOBrOTPUBAJI aHAI3H TEHACHIIIH, TPOTHO3YBAHHSA MOXKIIUBUX
PHU3HUKIB Y pa3i MOBTOPHUX BUOYXOBUX BILIUBIB,

- 3aCTOCOBYBAaTH METOIM MAIIMHHOTO HaBUAHHS JJIs Kiacu@ikarii ta
MPOTHO3YBaHHS HEOE3MEUHUX CUTYallld HA OCHOBI HAKOMTMYEHUX JaHUX.

CyuacHi IBC cTukaroTbcs 3 HU3KOK BUKIIMKIB, CEpe/l SIKHX:

- HEOJHOPIJHICTh JAaHUX Ta MOXHOKM OpIEHTALll CEHCOPIB, IO MOXYTh
MIPU3BOJIUTH JI0 Bapialliil y BUMIPIOBAaHUX 3HAUYCHHSIX TUCKY 0€3 ypaxyBaHHS pealbHUX
(13MYHMX MTPOLIECIB;

- HEOOXIJHICTh BHUCOKOIIBHJIKICHUX KaHaJIiB OOpOOKM MaHUX ISl KOPEKTHOI
peecTpallii KOPOTKUX MIKIB TUCKY;

- modyaoBa y3romkeHux Ta macmitaboBanux bJI, mo g03BONSIOTH
CHUHXPOHI30BYBATH JIaH1 3 PI3HUX JHKEPEI Ta CUCTEM OJJHOYACHO.

OTxe, NepCneKTUBHUMM HaIpsiMaMu po3BUTKY € 1HTerpaiis IBC 3 anroputmamu
LITYYHOTO 1HTEJIEKTY JJI1 aBTOMATHYHOI Kilacuikalii THIIOBUX BUOYXOBHUX MPOQ1IiB
(sIk came pO3BHBAETHCS BMOYXOBa yAapHa XBWISL Y KOHKPETHUX yMOBax.), a TaKOX
PO3IIMPEHHST apXiTEeKTypu 0a3 AaHUX Ha XMapHi TaThoOpMu i 1HTErpamii 3
reoNpOCTOPOBUMH Ta IHIIMMHU METAJaHUMH.
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Introduction

Digital transformation is widely recognized as a structural change in how societies
create value, coordinate economic activity, and build trust through information
technologies. Within organizations, accounting is one of the most data-intensive
functions and is therefore deeply affected by automation, integrated platforms, and
analytics. Tools such as enterprise resource planning (ERP) systems and cloud
platforms enable real-time capture of transactions and standardized workflows across
units, while artificial intelligence (Al) and data analytics increasingly support anomaly
detection, forecasting, continuous auditing, and decision support. In parallel, the global
expansion of sustainability and climate reporting requirements is raising expectations
that organizations disclose comparable, decision-useful sustainability information
alongside financial statements. The International Sustainability Standards Board
(ISSB) issued IFRS S1 and IFRS S2 to require sustainability-related and climate-
related disclosures that are useful to providers of capital, with both standards effective
for annual reporting periods beginning on or after 1 January 2024 (with early adoption
permitted, subject to applying both standards together) [-%],

These developments create two interconnected challenges for both research and
practice. First, the accounting function is becoming a socio-technical system where
performance depends on the joint design of controls, data, processes, and user
capability. Second, sustainability disclosure and assurance are becoming mainstream
across jurisdictions and industries, increasing demand for reliable digital reporting
infrastructures. IFAC’s global benchmarking of sustainability disclosure and assurance
highlights increasing adoption and evolving assurance practices over multiple years,
reinforcing the need for consistent reporting criteria, reliable information systems, and
credible assurance arrangements .

Despite rapid growth in studies on accounting digitalization, the field remains
fragmented across information systems, accounting, and sustainability literature.
Research often addresses isolated technologies (e.g., Al in auditing, blockchain
assurance, cloud accounting adoption) without a consolidated view of how the
intellectual structure of the field is evolving and which themes are emerging as
dominant. Bibliometric mapping is useful in such contexts because it provides a
replicable way to identify research clusters, foundational streams, and emerging trends
based on publication and citation patterns.
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Therefore, this study synthesizes the digital transformation of accounting research
and its link to sustainable development through a structured mapping approach. It
focuses on the long-run evolution from ERP/MIS adoption studies to contemporary
themes such as Al, blockchain, fintech, and ESG reporting while emphasizing why
these shifts matter for digital transformation at the societal level, especially in relation
to trust, accountability, and sustainability disclosure.

Digital transformation technologies shaping accounting and reporting

ERP and cloud platforms as the “operating system” of organizational accounting

ERP systems have long served as integrated digital infrastructures for finance,
procurement, inventory, and operations. Their cloud variants extend these benefits by
improving scalability, updating cycles, and remote access while shifting some security
and continuity responsibilities to service providers. Research shows that successful
adoption depends not only on technological functionality but also on organizational
readiness, managerial support, user capability, and institutional pressures. For
example, empirical work on cloud accounting adoption finds that factors such as
relative advantage, compatibility, complexity, organizational resources, employee
capability, and perceived usefulness/ease of use can significantly influence adoption
intention and implementation outcomes [#. These findings align with broader
information systems traditions emphasizing technology-organization-environment
conditions and behavioral acceptance mechanisms, suggesting that digital
transformation of accounting cannot be reduced to software procurement; it is a change
in routines, skills, and governance.

Al and data analytics: from automation to augmented judgment

Al tools, including machine learning and natural language processing, are
increasingly used to classify transactions, detect anomalies, extract information from
documents, and support risk assessment. In auditing and assurance contexts, Al can
expand coverage beyond sampling and help identify unusual patterns in high-volume
transaction populations. However, the shift to Al-enabled accounting also raises
governance concerns about transparency, model risk, bias, and the need for human
oversight. Systematic reviews of Al and robotic process automation (RPA) in
accounting and auditing point to growing adoption but also identify recurring
challenges: data quality limitations, interpretability issues, skills gaps, ethical concerns,
and the need for robust control frameworks around automated decisions 1.

For public finance and tax administration, an important dimension of digital
society, Al has also been proposed for fraud detection and compliance improvement.
A 2025 study examining Al tools for tax fraud detection discusses how Al can
streamline oversight frameworks and strengthen detection capability when integrated
into modernized tax administration strategies [°. These developments support a broader
point: Al is not only a productivity tool; it also influences how institutions build trust
and enforce accountability in digital economies.

Blockchain and digital assurance: integrity, traceability, and governance

Blockchain and distributed ledger technologies are frequently discussed as
mechanisms for improving transparency and immutability of records, potentially
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reducing reconciliation burdens and enabling new assurance models. Yet adoption
remains uneven, and governance challenges persist in areas such as standardization,
interoperability, regulation, and control design. Recent peer-reviewed work surveying
“accounting and auditing in the age of blockchain emphasizes both the promise of
improved traceability and the practical constraints of implementation and assurance in
real organizational settings [”]. As sustainability reporting expands, interest in verifiable
audit trails extends to non-financial data as well, such as emissions, supply chain data,
and ESG metrics where the credibility of disclosures depends on data source and
control effectiveness.

Sustainability disclosure requirements as a driver of digital reporting infrastructure

Sustainability reporting is shifting toward standardized, investor-focused
disclosure requirements. Under IFRS S1, organizations are required to disclose
information about sustainability-related risks and opportunities relevant to users’
resource allocation decisions; IFRS S2 focuses specifically on climate-related risks and
opportunities, including governance, strategy, risk management, and metrics/targets
[12] These requirements increase demand for systems that can integrate financial and
non-financial information, document data lineage, and support assurance readiness.
IFAC’s multi-year benchmarking of sustainability disclosure and assurance indicates
that market practice is evolving and that assurance over sustainability information is
becoming increasingly common, making system quality and governance more
consequential 3,

Altogether, ERP/cloud infrastructures, Al/analytics, blockchain experimentation,
and sustainability disclosure standards are reinforcing each other. They are re-defining
how accounting contributes to organizational accountability and how information
technologies influence trust in markets and public institutions.

Methodological approach: mapping the intellectual structure of the field

To understand how digital transformation research in accounting is evolving,
bibliometric mapping is a suitable method because it can identify (i) foundational
intellectual bases (through co-citation patterns), (ii) collaboration structures (co-
authorship networks), and (ii1) thematic evolution (keyword co-occurrence). In related
accounting information systems research, bibliometric methods are increasingly used
to describe shifts toward emerging technologies such as Al, blockchain, data analytics,
digitalization, and sustainability topics %9,

In a typical bibliometric workflow, the researcher defines a search strategy in a
scholarly database (often Scopus or Web of Science), applies inclusion criteria (e.g.,
years, document types, language), exports bibliographic data, and then uses software
such as VOSviewer or Bibliometric to visualize networks and identify clusters. The
value of this approach is not in producing causal claims about technological effects,
but in providing a transparent map of how a domain is structured, where research
concentration lies, and which fronts are emerging.

In the context of this conference, the bibliometric perspective offers an
interdisciplinary bridge: it connects information technology research with accounting
and sustainability practice, and it helps explain how societal digital transformation
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shapes and is shaped by reporting infrastructures. For example, sustainability
disclosure standards and assurance practices generate new research demand in areas
such as data governance, auditability, and integrated reporting systems. Similarly, the
diffusion of Al in accounting generates research on controls, ethics, and institutional
oversight that extends beyond firms into societal trust and governance.

Key trends in the evolution of digital transformation in accounting research (2000
-2024)

Although digital transformation technologies have existed for decades, multiple
sources indicate that the research field accelerated notably after the late 2010s,
coinciding with rapid developments in Al capabilities, blockchain experimentation,
fintech growth, and ESG reporting expansion. Three patterns are particularly relevant
for understanding the field’s intellectual evolution.

Shift from systems adoption to digital capability and governance

Early work on digital accounting frequently emphasized ERP/MIS adoption,
implementation success factors, and organizational performance implications.
Contemporary studies increasingly focus on the quality of digital capability: data
governance, system integration, analytics maturity, cyber risk, and control
effectiveness. This mirrors a broader digital economy insight emphasized by the
OECD: digital transformation depends on trust, and trust is underpinned by robust
governance arrangements for data, privacy, security, and accountability H%!!, From
this standpoint, accounting is not merely adapting to digital tools; it is becoming a key
institutional function that enables trust through verifiable records, auditable systems,
and reliable reporting.

Emergence of Al, automation, and continuous assurance themes

As Al and RPA become embedded in accounting workflows, research attention is
expanding from efficiency outcomes to the reliability and risks of automated decision
support. The systematic review literature stresses that Al tools can enhance audit and
accounting processes, but also introduce challenges requiring governance frameworks,
training, and auditability of models [°l. This pattern also appears in applied public-
sector and tax contexts, where Al-driven detection approaches are proposed to
strengthen compliance oversight 6. The implications for society are significant:
automation can increase institutional capacity, but it can also amplify errors or biases
if accountability mechanisms are weak. Hence, the digital transformation of accounting
must be studied as both a technological and governance problem.

Sustainability and ESG reporting as a structural research frontier

A notable contemporary driver of digital accounting transformation is the
institutionalization of sustainability reporting. With IFRS S1 and IFRS S2 effective
from 2024, organizations face increasing expectations to disclose sustainability-related
risks and opportunities and climate-related information in a structured way 2], In
practice, this pushes firms toward integrated reporting infrastructures that can collect,
validate, and assure non-financial data with similar rigor to financial information.
IFAC’s state-of-play benchmarking underscores the growth and evolution of
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sustainability disclosure and assurance and the importance of credible assurance
mechanisms B,

From a research perspective, this expands the scope of accounting information
systems beyond traditional financial reporting. It raises questions about data
architecture for ESG metrics, assurance standards and methodologies, integration of
sustainability data into ERP and reporting platforms, and the role of technology
(including Al and blockchain) in improving reliability. In short, sustainability reporting
is not merely an additional disclosure requirement; it is a catalyst for digital
transformation across measurement, control, and reporting processes.

Implications for digital transformation of society

The conference theme emphasizes societal digital transformation, which includes
not only technology diffusion but also institutional change. Accounting is an
institutional technology in itself: it structures how organizations and public entities
measure performance, demonstrate accountability, and build trust. The mapped trends
have several implications for society.

Trust, verification, and the digital economy

Digital platforms and data-driven services can improve efficiency and access, but
they depend on trust. The OECD highlights that trust underpins digital transformation
and that concerns about privacy and security can limit participation in digital
environments ', Accounting systems contribute to trust through verifiable records,
audit trails, and standardized reporting. As sustainability disclosure grows, trust also
depends on credible sustainability information and assurance, which IFAC’s
benchmarking shows is an increasingly important global practice area [/,

Thus, digital transformation in accounting supports societal transformation by
strengthening verification and accountability in markets and institutions. However,
achieving this requires investments in governance, controls, and professional
capability, not only software adoption.

Capability transformation: skills, education, and professional development

Digital accounting requires new skill mixes: data literacy, analytics interpretation,
system controls, and technology governance. As Al tools increasingly support risk
assessment and anomaly detection, professionals must understand model limitations,
ensure human oversight, and maintain ethical and compliant use. Systematic reviews
emphasize skills gaps and governance needs as persistent barriers to effective AI/RPA
use in accounting and auditing B,

For higher education and professional training, this implies curriculum shifts
toward AIS, analytics, sustainability reporting, and assurance readiness. In developing
economies, where resource constraints may be stronger, the challenge is to build
scalable digital capability while ensuring that digital systems reduce, not increase
compliance burdens for smaller entities.

Policy and standard setting: integrated reporting infrastructures

The effective implementation of IFRS S1 and IFRS S2 requires that firms develop
integrated information flows between sustainability functions, operations, risk
management, and finance. Without reliable systems, disclosures may become
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fragmented, inconsistent, or difficult to assure. These standards therefore create
incentives for organizations to strengthen information systems governance, data
quality management, and auditability ¥, IFAC’s analysis of sustainability assurance
practices further indicates that assurance arrangements are evolving, making system
readiness increasingly important 1,

From a societal perspective, stronger sustainability reporting infrastructures
support public accountability and capital allocation decisions in areas such as climate
risk and long-term value creation. This is aligned with the broader purpose of digital
transformation: improving how societies coordinate information, manage risks, and
allocate resources.

Conclusion

This study has presented a structured synthesis of digital transformation in
accounting and its implications for sustainable development and societal digital
transformation. Four conclusions follow.

First, accounting digital transformation has evolved from a primary focus on
ERP/MIS adoption and implementation success toward broader concerns with digital
capability, governance, and analytics maturity. Second, Al and automation are
emerging as central themes, with growing emphasis on governance, ethics,
transparency, and assurance implications rather than efficiency alone >l Third,
blockchain continues to be explored for integrity and traceability benefits, but
implementation and assurance challenges remain substantial . Fourth, the
institutionalization of sustainability and climate disclosure standards (IFRS S1 and
IFRS S2 effective from 2024) is accelerating demand for integrated reporting
infrastructures and assurance readiness =],

For future research, there is a need to connect bibliometric mapping with deeper
systematic content analysis to clarify causal mechanisms and practical adoption
pathways. Further studies should examine how organizations integrate sustainability
metrics into enterprise systems, how Al controls and auditability can be strengthened,
and how assurance practices influence system design. Overall, digital transformation
in accounting is not a narrow technological issue; it is an institutional and societal issue
that shapes trust, accountability, and sustainable development outcomes in the digital
age.
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Jlo OCHOBHHMX e€TamiB pO3POOKH MaTEMaTHYHOI MOJEIl 3a3BHYall BITHOCATH
CYKYIHICTh B33a€MOIIOB’SI3aHMX YAaCTKOBMX 3aBJaHb JOCHIDKEHHS, IO Ha
3aBepIIAILHOMY €Tami  BIJOOpaKaroTh BHUPIMIEHHS KOMIUIEKCHOTO HayKOBOTO
3aBJaHHs, MAlOTh MPUKJIATHUI XapaKkTep Ta TEOPETHUHY IIHHICTh. Cepel HuX:

Ilepwuii eman — MOCTAaHOBKA 3a/1aul Ta aHaji3 00'ekTa. YNpaBlIiHHSI HA3eMHO-
MOBITPSHUMHU KoMyHikaliiHumMu mepexamu kiacy MANET-FANET e cknagnum
3aBJaHHSAM 4Yepe3 IXHIO IMHAMIYHY MPUPOJY, BUCOKY MOOUIBHICTh BY3JiB, 0OMEKEH1
pecypcH, o B IMOEIHAHHI 13 BUMOTOIO IIIOJI0 3MEHIIICHHS PIBHS IICHTPaII30BaHOTO
KOHTPOJIIO BHUMAarae po3poOKH MOJeNIed, METOMdIB, METOJUK, aJITOPUTMIB IS
MIJBUILEHHS TMPOAYKTUBHOCTI MOOUIBHHUX KOMYHIKAIITHUX MEpPEX CIEeLiallbHOTO
npu3HayeHHs [ 1]. 3MiHa TOMOJ0r1i MepeXx TaKOro KJlacy BIAOYBAEThCS AyXkKe MIBUAKO,
TOMY y aBTOpIB BUHHKIA 11ed nepeitu Bix anroputmy AOS-ELM (sx “mBuakoro
perpecopa/knacudikaropa”), 10 B OCHOBI jociikeHHss [l] 10 one-step
HEHPOMEPEKEBUX AITOPUTMIB (Y CEHCI OJIHO-KpokoBoro Oyrctpeninry B RL: TD(0),
SARSA(0), Q-learning), amxke y MANET-FANET Tonosoriss ¥ cTaH KaHajliB
3MIHIOIOTBCSl IIBHUJAIIC, HDK Mpolec “HAKOMUYCHHS  HABUYAJbHUX JaHUX IS
MPUIHATTS ONTUMAJIBHUX pillleHb. TakuM YMHOM, B JOCIIHPKEHHI BUSHAYEHO BEKTOP
YIAOCKOHAJIEHHS Ta KOHIENTYyaJlbHI BIJIMIHHOCTI PO3pOOKH MOAENI — Opyeuti eman
CTBOPEHHSI YSIBHOTO a0O0 CJIOBECHOTO 00pa3y MpoIlecy, BU3HAUEHHS 3B'S3KIB MK
€JIEMEHTaMU.

Tpemiti eman — noOynoBa MaTeMaTUYHOI MOJIENI, TOOTO OMUC KOHIENTYaJlbHOI
MOJIeJ1 3 BUKOPUCTAaHHSIM MaTeMaTUYHMX CITIBBIIHOIIEHb. Hexail Ha3eMHO-TIOBITpsiHA
KOMYHIKalliifHa Mepexa OMUCyeThes rpadoMm:

G¥(t) = (Vw,Elp),llj € {1,2,3}, ne MHOXuHa pebdep E¥(t) BusHauaeThbes
MOTOYHUMHU YMOBaMHU PaJ10J0CTYITHOCTI Mk By3JIaMU, TOOTO pajio3B’A3HICTIO MIX

By3JIaMU [j Ha Y — My piBHI Z;J;(t).
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Cran i — 10O By3na (JOKanbHUI) (QOPMYETHCS Ha OCHOBI MIIMHOXXUHHU
napamerpiB X¥(t), orpuManux 3 (i3MYHOro, KAHATHHOTO Ta MEPEKEBOTO PiBHIB
mozeii OSI. mae BUrisa:

s;(t) = |e;(), pi(t — 1), ABERY,(6), W, (6), 115, q;(£), 4™ (8)], (1)
ne e(t) — sapan Garapei; ABER(t) = BER}(t) — BER},(t — 1); Ny(t) =

§

{:2;;(t) =1} - eysmu-cycigu; II;; — npioputer Tpadika; q;(t) — noKanbHa

yepra/HaBaHTaKeHHs (BakauBo a1 QoS); dl(b)(t)di(b) — OLiHKA “HaOIMKeHHs” 110
aapecara b (3a GPS/ETX/reorpadiero), T00TO, B TOCTIHKEHHI MPUITYCKAETHCSA, IO
CUTHAJIMU TJI00aIbHOT HaBIraliitHOT CyIyTHUKOBOI CUCTeMU HasBHI [1, 3].

MeTtoaoJorisi nocjimkenHs. B qocmimkerHi 0yio 3po0aeHo NpUIYIIEHHS, 1110
BUKOPUCTAHHA  OJIHO-KPDOKOBUX HEUPOMEPEKEBUX  QJITOPUTMIB  HABYAHHS 3
nigkpirieHHsM (one-step RL 13 HelipoMmepexeBoro anpokcumariiero GyHKIi IIHHOCTI)
JUISL TIPUAHSATTS YIPaBIIHCHKUX PIMICHb JI03BOJUTH 3a0€3MEUYUTH CYTTEBO OLIBIITY
IIBUJKICTh Ta TOYHICTH YIpPaBJIIHHS MpoOIecaMu MaplIpyTH3alii 13 ypaxyBaHHSM
pecypcHUX OOMEKEHb.

Jii 3a MapKiBCbKUM NPOLECOM NPUUHSTTS PILIECHHS.

Onna Kpoc-piBHEBA Jisl By3Jia L:

a;(t) = big(j*(£).p; (), 2)
ne j* € N;(t) — Bubip Bysna HactymHoro mepexony, a p;(t) € [Pmin Pmax] —
MOTY>KHICTb Mepeaayl.

Yemeepmuii eman — BUOIp METOAY JOCTIHPKEHHS Ta IUIAXIB YIOCKOHaJTICHHS. B
JTAaHOMY JOCIIKEHHI1, 3aMICTh dKOPCTKUX 00OMEKEHb 1010 BUOOPY PIIICHHS 13 001aCT1
JOMYCTUMUX PIIIEHb, JUIs BUKOPUCTAHHS KOHIIEMIII OJHO KPOKOBOi ONTHUMI3allii
BUKOPUCTOBYIOTBCS ““M’siKi” OOMeXeHHs uepe3 mrpadu, 10 103BOJIsE 3a0€3NeUUTH
KoMripomic Mix QoS Ta pecypcHUMH BUTpaTaMd B YMOBax JMHAMIYHOI TOTOJIOTii
MANET-FANET.

Takum 4yrHOM, yAOCKOHaJIeHa Haropoja L;(t) depe3 mrpadu 3 ypaxyBaHHIM
0OMEKeHb OHO KPOKOBOI onTuMi3zallii B Haropoay 7;(t) MaTMe BUTIIS:

Li(t) = 73(t) =y [BERS;(6) = BER}o| — iz lemin —e:(®]s, ()

+
ne [x]; = max(0,x) - QpyHKIiS TO3UTUBHOI YaCTHHHM, 110 3a0e3leuye BIACTHBICTDH

3pocTaHHs mTpady MPOMOPIIHHO BEIWUMHI IOPYIICHHS Uy, Uy > 0, Yy — KoedirieHT
mTpady 3a TOpyLIeHHsS] 0OMEXEHHsI sIKOCTI 3B’ 513Ky (QoS), u, — koedimieHT mrpady
3a MOPYIIEHHS EHEPTeTUYHOTO OOMEKEHHS BY3JIa.

Haropona 7;(t) 3a «npaBuibHHI» BuOIp (MOOYIOBY, MIATPUMKY IiF0Y0IO)
MapuIipyTy Ha BHKOHAaHHS OOMEXKEHb IO TMOTY>XHOCTI pPaJliOBUIIPOMIHIOBAHHS

{P(), M()}:

i) =a - HZ;j(®) =1} —ap - Ejj(t) —oaz- Dy(t) —oay
——— ———
3B’A3HICTDb €HEepProBUTPaTH 3aTpUMKa/49epru

0,(t)  Has- T,
N——

CNyKO0BUH OBEpXes, npiopurer
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ne E;j(t) moxna mpencraButd Ak Ej(t) = p;(6) - At + Eppoc (), a 0;(t) —
yacTka/o0csr koHtposibHoro tpadika (HELLO, RREQ/RREP Ttomio).

Il’smuti eman — miepeBipKa aJeKBAaTHOCTI MOJINl Ha BIAMOBIIHICTh PEAJbHUM
JTaHUM, KOPUTYBaHHS TTapaMeTpiB MPU HEBIAMIOBITHOCTI.

Illocmuii eman — oniHKa e()EKTUBHOCTI Ta IHTEPIIPETAllisl pe3yJIbTATIB.

Pe3ynbrati MozeNtOBaHHS MPOIECY KOMYHIKAIIHHOTO OOMIHY 3a JOMOMOTOIO
MOBHU mporpamyBaHHg Python i3 BUXIIHMMHM JaHUMHU MEpEepaxOBAaHUMH BHILE JIs
anmroputMmiB — AOS ELM, FOS ELM [2], Fuzzy (anropuT™M HEYITKOI JIOTIKH) B
MOPIBHSHHI 13 3ampornoHoBaHUM one-step RL migxomom. PesynbraT MopemtoBaHHA
HiATBEP/UKY€E TIMOTE3Y NPO CYTTEBE CKOPOUYCHHS Yacy MPUUHATTS ONTUMAaJIbHUX
pIIICHB 13 yIPaBIiHHSA MapIIPYTHU3ALIi€10 KOMYHIKAIIHHUX BY3J11B HA36MHO-MTOBITPSHOT
MEpEexi.

3acrocyBanHa one-step RL 13 HelipoMepexeBO arpoKCUMaliero (QyHKII
LIHHOCTI MIAX0Qy 3a0e3Meuye MpUpicT TOYHOCTI MPOrHO3yBaHHS MapaMeTpiB BY3JIIB
Ha 5,3% npu NOPIBHSIHO MEHIIOMY Tep10/i HaBuYaHHA — Ha 10 ¢, HIk MPU 3aCTOCYBaHHI
AOS ELM anroputmy, 3aCTOCOBAHOTO y BUXI1/IHIM MOJIEN1 NPy OJHAKOBUX YMOBAX.

BucnoBku. Takum uywmHoMm, i wmepex kiacy MANET-FANET, ski
XapaKTepPU3yIOTHCS BUCOKOIO JUHAMIYHICTIO TOIOJIOT1i, 0OMEKEHUMHU €HEPTeTUYHUMHU
pecypcaMu Ta 3HaYHOIO HE CTAI[IOHAPHICTIO MapaMeTpiB paaioKaHaIiB, TOIIIBHUM €
3aCTOCYBaHHS MiJIX0/1IB HaB4YaHHS 13 mijgkpimieHHaM (Reinforcement Learning, RL).
Ile oOrpyHTOBaHO THUM, 10 MOTOYHHUI BUOIp By3Jia peTpaHcisauii (next-hop) BuzHauae
HE JIMIIE MUTTEBY SIKICTh MEepeAayl, aje i Mnofganblinid IPOrHO30BaHUN CTaH MEPEXi,
30KpeMa pIBEHb EHEPrOCHOXXKHBAHHS BY3JIB, CTIAKICTh pajio3B’sI3HOCTI Ta
IHTEHCUBHICTh CIY>K00BOro Tpadika, 1Mo (OpMye ITOBrOCTPOKOBY €(PEKTUBHICTH
MapuipyTu3auii. ¥ npomy koHTekcTi RL-dopmanizanis 3agadl ynpaBmiHHS € OUIbII
OPUPOIHOI0 TOPIBHAHO 3 BHUKOPUCTAHHSIM JIMIIE PETPEeCcCiiHUX  MoJenen
MIPOTHO3YBAHHS, OCKUIBKH JI03BOJISIE ONTUMI3yBaTH MOCIIIOBHICTh KEPYIOUUX Al 13
ypaxyBaHHSAM TXHIX MalOYyTHIX HACJIIJIKIB.

Pazom 3 tum HeitpomepexeBui anroput™m Adaptive Online Sequential Extreme
Learning Machine (AOS-ELM) nouiibHO po3risgaTd €(PeKTUBHUM KOMIIOHEHTOM
IHTEJIEKTyaJIbHOTO areHTa KOMYHIKAIIITHOTO BYy3J1a, 110 3a0e3neuye MBHIKE OHIAH-
HAaBUaHHA Ta ajanTuBHe (GOPMYBAaHHS O3HAK CTaHy MEpPEeXl [JIs TMOJAIBIIOTO
npuitHATTS pimenb. Kpim toro, AOS-ELM moske BUKOPHUCTOBYBATHCS K 0a30BHIA
JITOPUTM TOPIBHSIHHS MPH OIHII PE3YIbTATUBHOCTI 3alPOMOHOBAHOIO MiAXOAY, IO
3a0e3neuye  KOPEKTHICTh  EKCIEpUMEHTaNbHOI  Bepudikalii Ta  MIJBUILYE
O0OTPYHTOBaHICTh OTPUMAHUX BUCHOBKIB.
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BUKOPUCTAHHS SDR ITPUMMAUYIB B IIPEJMETI
“IIPUMMAJIBHI 1 IEPEJABJIBHI TIPUCTPOI”

PaeBcbknii BsiueciiaB MukoJ1aiioBuy,
K.T.H, TOIICHT
BilicbkoBuif IHCTUTYT TeJleKOMYHiKallii Ta iHpopmaTu3aiii imeHi ['epoiB Kpyt

3n100yBaHHSl BUINOI OCBITH B YKpaiHi Hapa3l Mae CBOI OCOOJMBOCTI 1 UM HE
HAaWOYEBUIHINIOW € POCIMChKO-YKpaiHChKa BiliHA. Timbku Ha KiHenb 2024 poky, 3a
JTAHUMU OCBITHIX PECypciB, MOBHICTIO 3pyiHOBaHO 11 BuIIIiB, a 111 279 MOMIKOIKEHO,
3arajioM MoHaJ| TPETUHA YHIBEPCUTETIB 3a3HalIa pyHHYBaHb.

Bkazane 4YacTo YHEMOXJIMBIIIOE BHUKOPUCTAHHSI CTAI[lOHAPHOI HaBYaJIbHO-
MaTtepiayibHOI 0a3u sSIK 1 BHACHIJOK ii pyWHYBaHHS a00 3HUIIEHHS, TaK 1 BHACHIIOK
pO330CcepeKeHHsI HaBYaeEMUX 3 METOI0 30epeskeHHs iX xkutts. [1lo Takox acTo rycto
MepeciueHe BIJICYTHICTIO HE TEHo Mepexl [HTepHeT ane 1 BIACYTHICTh 3BUYAMHOIO
IIPOMUCIIOBOTO €JIEKTPOKUBIICHHS.

Pa3oM 3 TuMm, € yiTke yCBITOMIIEHHS, 110 0€3 NPAKTUYHUX Ta 1a00paTOPHUX 3aHATH
HAaBYaHHS 3HAYHO 3MEHIIy€ CBOIO €(eKTHBHICTb. TOMy BapTO 3acTOCOBYBAaTH
aNbTEPHATHUBHI BapiaHTH MPOBEJEHHS BKa3aHUX 3aHATH [ 1, 2].

Tak, mompu HasBHICT, Yy BHII CTalllOHAPHOI J1A0OpaToOpii 3 MOMIMBICTIO
JOCIIKEHHSI YYTIMBOCTI Ta BHOIPKOBOCTI NMPUHUMAIBHUX MPUCTPOIB, JOCIIIKEHHS
pO3MOAUTY YAaCTOTHOTO Jlanma3oHy 3a I[E€BHHUMH paJlociyk0amMu B yMOBax
PO330CEpPEKEHHS HABYA€EMUX 11 BUKOPHUCTOBYATH HEMOXKIIUBO.

BianoBigHO AJis1 HEAOMYIIEHHS 3HWXKEHHS SIKOCT1 BIMCHKOBOI OCBITH B 1HCTUTYTI
OyJI0 3ampoOBaJKEHO KOHIEMII0 “MOOUIBHOI ayauTopii” (MOOUIBHOIrO KJacy 4u
MOOUIbHOrO HaBuyaHHA). [lompu Te, mo el TEepMIH MIMPOKO 3aCTOCOBYBAHMIA,
0CcOOMMBO B 3aJE€KJIapoBaHUil mepioa 1H(GOPMALIHOTO CyCHIIbCTBA, B HAIIOMY
BUIAJIKy BIH Ma€ CBOI OCOOJMBOCTI. B KJIacMYHOMY pO3yMIiHHI 1[I MOOLIbHUM
HAaBYAHHSAM PO3yMIIOTh ITUPOKE BUKOPUCTAHHS €JIEKTPOHHUX MOOITBHUX MPHUCTPOIB,
1110 3HIMa€ 0OMEKESHHS TI0 MICIIE3HAXO)KEHHIO HABUAEMUX Ta He riepeadayae hi3suaHoi
INPUCYTHOCTI NOPYY BUKJIAJAIBbKOTO CKiany. Pazom 3 TuM, BHIlle3a3HaUE€HE BUMAarae
HAsSBHICTh IIOHAWMEHIIIE EJICKTPOXUBJIEHHSI Ta JOCTYMY O BCECBITHBOI MeEpExi
[aTepHer.

SAx Oyno Bke 3a3HAYEHO 11€ MOXKJIMBO OJMH 3 BapiaHTIB ISl BUIIIIB MUPHOTO Yacy
ajie He JUIs MOTOYHOTO CTaHy CIpaB B YKpaiHi, 3 OIJIS0M Ha BOXKJIUBICTb OCOOUCTOI
MPUCYTHOCTI BUKJIA/IauiB, HaAOAHHS MPAKTUYHUX YMiHb Ta HABUYOK

BianoiiHO B Hamomy po3yMiHHI MOOUIbHE HaBYaHHS (MOOUIBHMM KJac 4
ayuTopis) L€ MIHIMAIbHO HEOOXIIHUM KOMIUIEKT TEXHIYHMX HPUCTPOIB s
MPOBEJCHHS OKPEMHX TEM YM HaBiTh TUCIUILIIH. Tak, AJis MPOBEJICHHS HaBYAHHS 3a
muciuiuiiHoo  “OcHoBu  Teopli  paaio3B’sizky” Ta “lIpuiimManbHO-TIepenaBaibHi
MPUCTPOiI” BUKIIaTadamMu Kadenpu Oyno 06s1ajHaHO MOOUTBHUMN KJIAC y CKJIal:

SDR npuiimMadi pi3HUX THUIIB;

HaO1p pI3HOTUITHUX AHTEH;
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KiHIIeBe 00J1aiHaHHA (HOYTOYKH);

CTaHIlisl CYIyTHUKOBOTO 3B’s13Ky (Tepminan Starlink) abo 30BHilIHINA MIBUAKICHUN
WiF1 poyTtep moOusHOTO (THIY Netgear) 3 30BHIIIHBOIO CIPSIMOBAHOIO aHTEHOIO /IS
JocTymy 110 Mepexi [HTepHeT B OyAb SIKUX YMOBaX;

CTaHJapTHE OOJagHAHHS ayJIUTOpii — MYJIbTUMEAINHUN NPOEKTOp, €KpaH Ta
3apsiHa CTaHIlI CePEAHBOI MOTY>KHOCTI.

OxpiM amapaTHOI YaCTHUHU JO CKJIaJy BKa3aHOTO MOOUIBHOIO KJIaCy BXOJUTh
3BICHO 1 TpaauIliiHUIA HAOIp OCBITHIX 3ac00iB MOOUTBHOTO HaBYaHHS Ha 0a3i Google
Classroom Ta Google Meet 3 HU3KOIO BiJIIIOBITHUX TECTIB.

OCHOBOIO TIPOBEJEHHS IPaKTHYHHX 3aHATh € BxKe 3a3HaueHi SDR mpuiimaudi
pizaux TtHmiB, Bim OrmomketHnx USB RTL2832U R820T2 mo mnpodeciiinux
HackRF One SDR Ta KrakenSDR. IIporpamue 3a0e3mneueHHs 3arajJbHOJIOCTYIHE 3
BianoBigHUMH JpaiiBepamu: SDRSharp, gQRX, SDR++ Ta iHmi.

[y 1ab0paTOpHUX POOIT BKITIOYAE:

BCTAHOBJICHHS Ta HAJAIITYBAaHHS BIAMOBIIHOTO MIPOTPAMHOT0 3a0€3MEeUEHHS;

aHaI3 MOXJIMBOCTEH BIJMOBIAHOTO MPOTPAMHOIO 3a0e3MeUeHHs 10 3a1ady, 1110
BUPIIIYIOTHCS (CKaHYBaHHS Jllalla30Hy, BU3HAUYCHHSI CMYT 3aCTOCYBAaHHSI BIJIIOBITHUX
paaiocyk0, BUMIpIOBaHHS PIBHIB CUTHAJIB Ta Bi3yalli3allisi CIEKTPIB CUTHATIB);

BUMIPIOBAaHHS KOE(IIIEHTIB MiCUICHHS PI3HOTUITHUX aHTECH;

noOysioBa KpPUBOi YAcCTOTHOI BHOIPKOBOCTI mpuiiMada (abo 7ii iHBepcli —
aMILTITYJHO-4aCTOTHOI XapaKTePUCTUKH);

BapIlaHTH 1HTErpailii MOHITOPUHTY YaCTOTHOTO Jiala3oHy B iHII 1H(OpMAaIliiiHi
CHUCTEMH.

Bxkazanwuii HaO1p 103BOJIsIE HA JOCTATHHOMY PIBHI MPOBOJUTH 3aHSTTSI, IEPETIUCHE
oOnagHaHHS CIPOMOXKHE TEPEBO3WUTH 3BHYAWHE aBTO Ta JJII MOTO PO3TOPTAHHS 1
eKCIUTyaTallli MOKyTh OYTH 3aJIy4eHi, K IpaBuio, ABa BUKIIagaya.

BkazaHuii KOMIUIEKT HEOJIHOPa30BO ampoOoBaHuil mpotsarom 2023-25 pokiB Ta
3aruTaHOBAHUM /10 MacITaOyBaHHS JI0 IHIIUX JUCHUILIIH Kadeap BUIIY.

Iepenik mxepes:

1. BiitHa He MpuUBIiA 3HWKEHHS SIKOCTI BIHCHKOBOI OCBITH B YKpaiHi: matepianu [V
MixHapoHOT HAyKOBO-MPAKTUYHOI KOH(epeHIii TaBpiicbKOro HaIlioOHAIBHOTO
yHiBepcuteTy imeHi B. [. Bepnancbkoro mo 106-1 piuHuii Bix 3acHyBaHHS
yHiBepcutety (17—18 xoBTHs 2024 p., Kuis). 2024. 18-20 c.

2. ApanTuBHMI METOJ| BUKIAJaHHSI TEXHIYHUX TMPEIMETIB B yYMOBax BiliHU:
MaTepianu  MDKHaApOAHOTO HayKOBO-TIpakTuyHOro cemiHapy “TIpoOnemartwka,
TEHJCHIN] 1 TMEePCTIEKTHBU PO3BUTKY BOEHHOI HAyKW Ta OCBITH B YMOBAaX Cy4acCHUX
rJ100aNbHUX BUKJIUKIB Ta KOH(QIIKTIB” [{eHTpaJIbHOTO HAYKOBO-JOCIIITHOTO
iHcTUTYTY 30poitnux Cun Ykpainu (26 muctonana 2025 p., Kuis). 2025. 574 c.
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In the 21st century, digital technologies have become a determining factor in the
transformation of the legal system, influencing the methods of lawmaking, application
and protection of law. Artificial intelligence, big data, e-justice, automated decision-
making systems are increasingly actively integrated into the legal sphere, contributing
to increasing the efficiency, accessibility and speed of legal processes. At the same
time, the rapid digitalization of law creates new challenges related to the observance
and protection of human rights. The digitalization of law is an objective stage in the
development of modern legal systems, which is due to the introduction of information
and communication technologies in the sphere of rule-making, law enforcement and
justice. Innovative legal instruments, in particular e-government, automated decision-
making systems, artificial intelligence and digital platforms, are aimed at increasing
the efficiency of legal regulation, accessibility of justice and transparency of public
authorities. At the same time, the digital transformation of law creates complex
challenges that require the coordination of innovative development with guarantees of
human rights and the preservation of religious and legal traditions.

The relevance of studying the balance between innovation and human rights is due
to the fact that the implementation of digital solutions is often accompanied by risks of
violating the right to privacy, protection of personal data, equality before the law, fair
trial and non-discrimination. Algorithmic bias, opacity of automated decisions,
excessive state or corporate control can lead to a narrowing of the content and scope of
fundamental rights and freedoms.

Human rights constitute the fundamental value basis of modern law and act as a
universal criterion for the admissibility of any technological innovations. In the context
of digitalization, ensuring the right to respect for private life, protection of personal
data, freedom of conscience and religion, equality and non-discrimination, as well as
the right to a fair trial is of particular importance. The use of digital technologies in the
legal sphere should not lead to a narrowing of the content and scope of these rights, but
on the contrary, should contribute to their real and effective implementation. In the
context of the digital transformation of the legal system, the search for the optimal ratio
between technological progress and guarantees of human rights is of particular
importance. Ensuring such a balance is a necessary prerequisite for the formation of a
legal state based on the principles of the rule of law, humanism and respect for human
dignity. That is why the analysis of the problem of the balance of innovations and
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human rights in the context of the digitalization of law is timely, scientifically and
practically significant.

In human rights discourse, the term “vulnerability” is used to describe the increased
susceptibility of certain individuals or groups to harm, exploitation or discrimination,
both by the state and other actors in social relations (Andorno, 2016). These groups
include: individuals with limited resources; individuals at increased risk of morbidity;
women with children (in terms of maternal and child mortality); female-headed
households; children with special needs or marginalized children; older persons; youth;
ethnic and cultural minorities; internally displaced persons; persons living outside the
area of access to basic services; persons with chronic diseases; persons with
disabilities. In other words, these are groups that are more likely to experience
violations of their rights.

In the context of the use of artificial intelligence (Al) technologies, the concept of
vulnerability is multidimensional and caused by a number of interrelated factors
(Rebrean & Malgieri, 2024): 1) technical (imperfect or biased development of Al
algorithms and systems, lack of appropriate security standards, inadequate level of
cyber protection and weak measures to prevent technical failures or abuse. Insufficient
reliability of technological solutions directly affects human rights, especially in areas
where Al is used to make decisions on access to services, employment or justice); 2)
social (vulnerability is formed under the influence of low levels of digital literacy, lack
of public awareness of the mechanisms of Al and its potential impact on human rights.
It also includes a lack of education, lack of access to fundamental rights, social
inequality, insufficient support for health and well-being, as well as weakening of
social cohesion. These factors reduce the ability of individuals and communities to
understand the risks associated with the technological environment and to protect their
rights); 3) political (vulnerability is associated with limited recognition by states of the
risks arising from the use of Al, as well as the lack of comprehensive strategies for their
mitigation (Galli & Novelli, 2025). Insufficient readiness of state institutions, lack of
good governance mechanisms, and weak political incentives for compliance with
ethical standards in the field of Al create the prerequisites for human rights violations);
4) regulatory (legal vulnerability is associated with gaps in legislation, insufficient
monitoring and control of the use of Al technologies, as well as the lack of effective
legal remedies in cases of harm. The lack of uniform standards of liability, imperfect
law enforcement mechanisms, and low efficiency of regulatory institutions exacerbate
risks for vulnerable groups) and 5) economic (caused by income inequality, lack of
financial resources to overcome the negative consequences of the use of Al, lack of
investment in safe and ethically responsible technologies, and lack of adequate
insurance protection. Economic instability increases the risks of social exclusion and
makes effective access to legal remedies impossible). Each of them has the potential to
create or exacerbate risks to human rights, security, and public well-being.

The application of artificial intelligence technologies has significant social and
human rights implications, as they affect a wide range of fundamental human rights
principles. These include the protection of personal data, equality, personal freedoms,
personal autonomy and the right to self-determination, human dignity, security,
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informed consent, physical and mental integrity, justice, non-discrimination,
confidentiality and other related rights (Binu, 2024). This in turn requires reforming
the legal response mechanism of social relations, which affects a number of systemic
legal problems that go beyond individual technical or ethical aspects. These include:
the absence or insufficiency of specialized regulatory acts regulating Al; the lack of
new or adapted regulatory bodies in areas where existing institutions do not perform
the appropriate functions; uncertainty regarding the application of existing legislation
to new technologies; the limited level of legal academic discussions in a number of
jurisdictions; low level of awareness and training of judicial representatives;
uncertainty about the legal status of automated systems (Rodrigues, 2020). Of
particular concern is the tendency to ignore ethical and human rights aspects in the
early stages of technology development, in particular in the case of neglect of the
principles of “ethics by design”, privacy by design, as well as the lack of appropriate
impact assessments - in particular privacy, human rights or algorithmic impact
assessments (Dainow et al., 2021). An effective legal response requires addressing the
factors that cause vulnerability: by reducing negative impacts, developing resilience,
and addressing structural causes of vulnerability.

In view of the above and in order to effectively protect against the impact of Al
technology, it is advisable to implement interrelated areas of action: 1) reducing the
negative impact of Al It is necessary to systematically identify, assess and predict risks
at the early stages - during research, design and development of technologies. These
processes should be accompanied by broad consultations with stakeholders, in
particular with representatives of vulnerable groups. Such an approach is in line with
the principles of due diligence and participatory governance, which are recognized in
international human rights law (McGregor et al., 2019b); 2) developing the potential
of vulnerable communities. States should contribute to increasing the capacity of
vulnerable groups to adapt to the consequences of digital transformation. This involves
investing in digital education, ensuring equal access to technologies and building social
resilience mechanisms; 3) eliminating the root causes of vulnerability. This calls for
increased political will and regulatory mechanisms to address discrimination,
inequality and structural injustices exacerbated by technological systems. In this
context, states are obliged to ensure that legislation complies with international human
rights standards, including the principles of non-discrimination, proportionality and
accountability.

In response to growing concerns about the impact of Al on human rights, IT
companies are developing frameworks of Al principles that have become widespread
across many sectors. Examples of such initiatives include: Google’s Al principles
(Pichai, 2018); Microsoft’s Responsible Al Standard (2022); and Sony Group’s Al
ethics guidelines (Al engagement within Sony Group, 2018). These principles cover
important aspects such as: 1) impact assessment to understand risks and identify
stakeholders; 2) prevention of bias by implementing automated tools to detect and
prevent discrimination; 3) transparency in how Al systems operate, explaining the
purposes for which they are used; 5) accountability for the development, use and
outcomes of Al systems; and 6) data governance and controls to protect information
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and ensure security. However, despite the voluntary nature of such frameworks, their
quality and reliability vary significantly, necessitating a clearer definition of the
processes and mechanisms for their implementation.

Digitalization also raises ethical questions for legal systems. In particular, it is
necessary to determine how to ensure a balance between innovation and human rights,
taking into account the diversity of cultural, social and political contexts. The issues of
freedom of expression and protection from online violence, including cyberbullying
and hate speech, are particularly relevant in the context of digital technologies.
Increasing the level of digital literacy and access to information is becoming an
important factor in ensuring equal opportunities for all citizens, regardless of their
social status or place of residence.

Given the global nature of digital technologies and the transnational nature of
online platforms, effective protection of human rights requires international
coordination and the creation of common standards. Global standards for digital human
rights at the international level are still under discussion, but there is already an
understanding of the need to create common rules to protect privacy, freedom of
expression, the right to access information, and the fight against cybercrime. An
important role in this process is played by international organizations such as the UN,
the EU, UNESCO, as well as human rights organizations that formulate
recommendations for national governments on the protection of human rights in the
digital age. . International documents such as the European Convention on Human
Rights (ECHR), the General Data Protection Regulation (GDPR, 2016), as well as the
UN Recommendations on the Ethics of Artificial Intelligence (Recommendation on the
Ethics, UNESCO, 2021), create the basis for the formation of a legal ecosystem capable
of protecting people in the digital environment.

These mechanisms provide a framework for protecting human rights in the digital
environment, in particular in the areas of data privacy, Al ethics and access to public
services. The alignment of legal mechanisms with the digital age is a complex process
that includes not only updating national laws, but also active international cooperation
and the establishment of global standards. The main areas of this adaptation are the
protection of privacy and data, the ethics of the use of artificial intelligence, the
development of digital public services, as well as the provision of human rights in the
context of new technologies. This requires states and international organizations to
constantly improve legislation and technical means of protecting rights in the digital
environment (Greenstein, 2021). In addition, taking into account the UNESCO
recommendations on the ethics of artificial intelligence, states are obliged to ensure
effective investigation of cases of harm caused by the use of artificial intelligence
systems, as well as to create effective mechanisms for its elimination and
compensation. This approach is aimed at forming a global architecture of digital
justice, within which the development of innovative technologies is accompanied by
strict adherence to fundamental human rights, the principles of human dignity and the
rule of law.

The formation of legal standards in this area requires integrative approaches in the
development of mechanisms for the protection of human rights in various spheres of
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public relations, in particular the use of Al - from the development of algorithms to the
assessment of their consequences. Therefore, the development of the concept of
"vulnerability" can become a methodological guideline for assessing potential risks
and developing preventive mechanisms aimed at protecting the most vulnerable
categories of persons; will be key to understanding the legal risks associated with the
use of Al; will help identify critical risk areas and develop measures to mitigate them,
aimed at ensuring human dignity, security and well-being.

A separate difficulty in the process of digitalization of law is the correlation of
innovations with religious and legal traditions, which have historically influenced the
formation of legal systems in many states. Religious legal norms and doctrines
determine the ethical principles of legal regulation, models of behavior of legal subjects
and ideas about justice, dignity and responsibility. The introduction of digital legal
mechanisms without taking into account these traditions can cause regulatory conflicts,
social tension and loss of legitimacy of legal institutions in societies with a pronounced
religious identity.

The balance between innovation, human rights and religious and legal traditions
involves the application of the principle of proportionality, cultural sensitivity and
pluralism of legal sources. Digital legal solutions should adapt to the socio-cultural
context, without violating fundamental rights and freedoms and respecting freedom of
religious beliefs. At the same time, religious and legal norms cannot be a basis for
restricting universal human rights standards enshrined in international law.

Thus, digitalization changes not only the form of realization of human rights, but
also causes the necessity of rethinking the very principles of freedom, autonomy,
privacy and security. At the same time, digital technologies can become a tool for
strengthening human rights if effective mechanisms for their protection are created,
based on respect for the dignity of each person. Therefore, legal adaptation to new Al
technologies is a complex and long-term process that requires an interdisciplinary
approach. It involves the creation of legal mechanisms that will ensure a balance
between the development of innovations and the protection of human rights,
democracy and the rule of law in the conditions of a rapidly changing technological
landscape. Constant changes in legislation, in particular in the aspects of personal data
protection, ethics of Al application and control over its use, are necessary to adapt the
legal system to the challenges of the digital age. In addition, the formation of a balanced
system of legal regulation of liability in the field of artificial intelligence requires a
flexible approach that takes into account the specifics of autonomy, unpredictability
and ethical complexity of decisions made by Al systems. It is necessary to constantly
review and update legal norms in order to ensure an adequate level of accountability
and protection of the rights of all participants in the digital ecosystem. The
digitalization of law requires a comprehensive and interdisciplinary approach that
combines technological innovations, human rights mechanisms and religious and legal
heritage. Achieving a balanced model of law development is possible only if human
dignity is prioritized, the principle of the rule of law is observed and the spiritual and
cultural characteristics of society are taken into account, which ensures the stability
and legitimacy of the legal system in the context of digital transformation. For Ukraine,
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the integration of these standards into national legislation is important, in particular in
the context of the European integration process, which requires the adaptation of the
legal system to the requirements of modern technologies. After all, the use of artificial
intelligence opens up significant opportunities for the modernization of legal systems
and increasing their efficiency. However, at the same time, serious threats are emerging
for national legal and Christian legal traditions, which play a fundamental role in
shaping the cultural identity and moral foundations of society.
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In the context of business processes digital transformation, proliferation of remote-
first models, and global competition for digital talent, organizations’ ability to timely
diagnose motivational climate conditions in virtual environments through
technological instruments has become critical for effective data-driven decision-
making. Motivational climate in the digital context represents a constellation of socio-
psychological and technological conditions that determine levels of online
engagement, virtual satisfaction, and remote employees’ readiness for productive
activity in distributed organizations. Assessment of motivational climate in digital
environments enables identification of problematic areas in digital HR management
systems, optimization of HR-tech practices, and adaptation of technological
motivational instruments to remote workers’ needs. Contemporary digital
HR management practice encompasses recognized methodological approaches
ensuring motivational climate measurement through digital channels: from automated
online surveys to Al-driven models with predictive analytics capabilities.

Methodological foundations for employee engagement assessment have been
investigated by Meyer J. [12], who substantiated effectiveness of structured digital
surveys for motivational climate diagnostics. Goodman M. et al. [9] validated survey
construction approaches, while Garcia-Navarro C. et al. [8] demonstrated potential of
Al-powered platforms for real-time monitoring and dynamic feedback formation.
Huebner L.-A. and Zacher H. [10] emphasized necessity of automated follow-up
strategies post-survey implementation. Employee Net Promoter Score specifics as
express methodology for digital loyalty assessment were examined by Reichheld F. et
al. [13], Siocon G. [15], Sedlak P. [14], and Yaneva M. [19]. Researchers confirmed
eNPS validity for rapid monitoring of workers' sentiment changes through mobile-
friendly platforms. Gallup Q12 methodology for virtual environments was adapted by
Gallup Institute researchers, confirming effectiveness for distributed teams. The global
report “State of the Global Workplace 2024” [5] documented that only 23% of
employees worldwide are engaged, substantiating necessity for systematic monitoring.
Theoretical foundations of Job Demands-Resources Model in technostress and digital
burnout contexts were developed by Vogt K. et al. [18], Fernet C. et al. [3], Cooke D.
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et al. [1], Fukuzaki T. and Iwata N. [4], and Gamage A. [7]. Authors substantiated
significance of balance between digital demands and technological resources for
maintaining remote workers' motivation. Aon Hewitt Engagement Model for
distributed organizations was researched by Merry J. [7] and Stephanie and Gustomo
A. [16], confirming strategic value for comprehensive virtual engagement diagnostics.
Tay C. [17] systematized engagement assessment models. Despite significant scholarly
contributions, further research is needed on integrating Al-powered analytics,
predictive modelling, and behavioural digital metrics into comprehensive motivational
climate assessment systems for virtual organizations.

The aim is to systematize methodological approaches to motivational climate
assessment in digital organizational environments and substantiate a system of digital
indicators and technological instruments for diagnosing virtual employee engagement.

Contemporary motivational climate management practice in virtual environments
employs validated HR-tech methodologies enabling assessment of emotional and
behavioural aspects of online engagement through automated platforms.

Digital Employee Engagement Survey (Digital EES) represents a standardized
virtual engagement assessment methodology actively implemented by leading
consulting firms through online platforms and mobile applications. The conceptual
foundation involves measuring emotional, cognitive, and behavioural online
engagement of remote employees. Indicators include overall virtual work satisfaction,
digital management support quality, technological remote work conditions, e-learning
development opportunities, virtual team interaction levels, and digital work-life
balance. Meyer's research confirms that structured digital surveys through cloud
platforms ensure high accuracy in assessing internal online climate [12]. Garcia-
Navarro C. et al. [8] demonstrated potential of Al-driven platforms for real-time
monitoring. Primary advantages include high flexibility with Al-adaptation capability,
automated statistical processing, availability of international digital benchmarks for
remote work. Limitations: dependence on digital trust culture, possible digital social
desirability effect. Technological instruments: SurveyMonkey, Qualtrics, Google
Forms, Typeform.

Remote Employee Net Promoter Score (Remote eNPS) measures remote
employees’ willingness to recommend the company as a remote employer through
digital channels. Siocon G. [15] and Drive Management [2] emphasize simplicity of
automated data processing, convenience of HRIS integration, and real-time monitoring
capability through push notifications. Yaneva M. [19] and Sedlak P. [14] note one-
dimensionality limitations. Implementation cases at Revolut, Intellias, SoftServe, and
GitLab demonstrate effectiveness as baseline digital metric. Technological platforms:
15Five, Officevibe, TINYpulse, Culture Amp.

Gallup Q12 [6] is based on 12 standardized questions adapted for virtual contexts,
covering aspects of remote employee interaction with digital work environments.
Indicators include clarity of virtual expectations, availability of digital resources and
tech-tools, sense of online work significance, regular digital feedback, e-learning
development opportunities, and online support from virtual colleagues. Gallup's “State
of the Global Workplace 2024 report indicates low virtual engagement levels,
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substantiating necessity for systematic measurement through digital instruments [5].
Advantages: high validity for remote work, global digital benchmarking, correlation
with online productivity. Limitations: standardization may not account for async
culture in startup teams. Technological instruments: Gallup Access Platform, Glint,
Peakon.

Digital Job Demands-Resources Model (Digital JD-R) analyses the relationship
between digital job demands (technostress, information overload, constant
connectivity) and technological resources (tech support, digital autonomy, e-learning
opportunities). Indicators include digital workload, digital burnout level,
organizational tech support, virtual self-realization opportunities, online autonomy,
digital workplace infrastructure quality. Vogt K. et al. [18] and Fernet C. et al. [3]
substantiated the role of technological resources as buffers for maintaining online
engagement. Cooke D. et al. [1] demonstrated model effectiveness in digital public
administration. Fukuzaki T. and Iwata N. [4] emphasize gender differences in
technostress perception. Gamage A. [7] proposes including digital emotional labour as
a separate variable. Advantages: comprehensive Al-analysis of demotivation causes,
predictive analytics for burnout. Limitations: need for data scientists and psychometric
software.

Digital Aon Hewitt Engagement Model is based on combining emotional,
behavioural, and value components of online engagement through technological
platforms. Virtual engagement forms at the intersection of three vectors: emotional
online loyalty, intention to remain in virtual company, willingness to exert additional
effort in digital format. Indicators: Digital Engagement Index, remote turnover,
commitment to tech values, readiness for digital innovations, distributed team
productivity, digital employee experience quality. Merry J. [7] notes focus on critical
aspects: digital recognition, async communication, virtual leadership. Stephanie and
Gustomo A. [16] confirmed integration effectiveness with Mercer Model for reducing
remote turnover. Tay C. [17] included the model in Top 7 most effective for 2025.
Advantages: strategic tech orientation, real-time segmentation, Al-powered predictive
analytics. Limitations: high cost, need for stable internet infrastructure. Platforms: Aon
Hewitt integrated with Workday/SAP SuccessFactors.

Comparative analysis of methodologies by conceptual foundation, digital
indicators, technological advantages, and limitations demonstrates necessity for a
combined approach. Digital EES ensures comprehensive virtual satisfaction
assessment through adaptive surveys. Remote eNPS provides rapid digital loyalty
snapshot through mobile-friendly format. Virtual Gallup Q12 offers standardized
validated assessment with global benchmarks. Digital JD-R diagnoses technostress and
digital resources balance through Al-analytics. Digital Aon Hewitt ensures strategic
dimension with predictive modelling.

For comprehensive diagnostics, combining quantitative automated tools with
qualitative technological instruments featuring Al-powered insights is advisable.
Methodology selection depends on company tech resources, digital HR strategy, digital
maturity level, and work model (remote-first/hybrid/office-centric).
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Digital indicators for motivational climate assessment. Contemporary research in
digital HR analytics has established the necessity for comprehensive multi-dimensional
measurement systems that capture both objective behavioural metrics and subjective
perceptual indicators in virtual work environments [8; 17]. The evolution from
traditional face-to-face engagement assessment to digital-native methodologies
requires reconceptualization of indicator frameworks to account for technological
mediation of work relationships [10; 12]. Scholarly consensus emphasizes that
effective digital motivational climate assessment must integrate quantitative metrics
derived from HR information systems with qualitative sentiment data obtained through
Al-powered natural language processing [8]. Furthermore, the interdependence
between technological infrastructure quality and psychological outcomes necessitates
inclusion of tech-satisfaction indicators alongside traditional engagement measures [3;
18]. The systematization presented in Table 1 synthesizes leading methodological
approaches to digital motivational climate indicators, incorporating insights from
established frameworks (Gallup Q12, Aon Hewitt Model, JD-R Model) while
extending them to account for virtual work environment specificities [2; 7; 15]. The
systematized framework of digital motivational climate indicators presented in Table
1.

Table 1
Digital Indicators for Motivational Climate Assessment in Virtual Organizational
Environments
Digital Conceptual  Definition  in | Significance for Digital | Technological
Indicator Digital Context Personnel Management | Measurement
Instruments
1 2 3 4
Virtual Remote employees' subjective | Signals effectiveness of | Pulse surveys via
Work evaluation of digital work | digital HR practices; | Officevibe,  Culture
Satisfaction | conditions, tech  support, | foundation for revising | Amp; automated
compensation, organizational | remote motivation | sentiment analysis via
online support systems NLP tools
Remote Remote worker's intention to | Reflects emotional | Remote eNPS tracking
Loyalty remain in virtual company; | online bond with | via 15Five,
willingness to recommend as | organization;  impacts | TINYpulse; retention
remote employer remote recruitment and | analytics dashboards
digital onboarding costs | in HRIS
Virtual Depth of emotional, cognitive, | Influences online | Glint, Peakon,
Engagement | behavioral involvement in | performance, digital | Qualtrics
online work through digital | innovativeness, virtual | EmployeeXM;
platforms stimulating | team effectiveness activity analytics in
discretionary remote effort Slack/Teams
Remote Proportion of remote | High levels may indicate | HRIS analytics
Turnover employees voluntarily leaving | digital demotivation or | (Workday,
Rate virtual organization within | toxic virtual culture BambooHR);
defined period predictive attrition
modeling via ML
algorithms
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Continuation of Table 1.
1 2 3 4
Digital Emotional exhaustion degree | Critical for timely | Digital JD-R
Burnout from constant online presence, | tech-interventions and | assessments;  burnout
Level technostress, motivation loss in | digital wellbeing | scales via specialized
remote mode, productivity | program platforms;  Microsoft
decline implementation Viva Insights wellbeing
metrics
Online Quantitative/qualitative Reflects digital | Asana, Jira,
Productivity | indicators of completed remote | motivational system | Monday.com analytics;
work (digital KPI, OKR | effectiveness at | productivity
tracking) compared to norms | individual or | dashboards; time
via project management tools distributed team level | tracking tools (Toggl,
Harvest)
Remote Proportion of remote | Direct virtual loyalty | Automated eNPS
eNPS Index | employees willing to | indicator; fluctuates | surveys via Culture
recommend company (Remote | with digital climate | Amp, Officevibe; real-
eNPS = % digital promoters — | changes time dashboards
% remote critics)
Digital Data from online surveys, video | Source of qualitative | Feedback platforms
Feedback interviews, pulse studies via | digital information for | (15Five, Lattice); Al-
Quality digital platforms regarding | data-driven powered sentiment
virtual climate, tech culture, | management analysis tools; video
online leadership perception decisions interview analysis
software
Virtual Perceived level of digital | Essential for building | Collaboration analytics
Team collaboration, online support, | positive virtual socio- | (Teams/Slack insights);
Interaction | mutual trust among remote | psychological organizational network
Index employees via collaboration | environment analysis (ONA) tools;
tools virtual team
effectiveness surveys
Digital Unplanned absence rate in | Indirect indicator of | Calendar analytics;
Absenteeism | virtual ~workspace  (missed | online motivation | meeting attendance
online  meetings, delayed | loss, psychological | tracking; asynchronous
responses, digital presenteeism) | discomfort in virtual | communication
environment, or low | response time
digital engagement monitoring
Digital Integral assessment of virtual | Comprehensive Employee  experience
Employee employee journey quality from | indicator of entire | platforms (Qualtrics
Experience | digital onboarding to | digital HR practices | XM, Microsoft Viva);
Score offboarding through | ecosystem journey mapping tools
touchpoints effectiveness
Tech Satisfaction with digital | Critical factor for | IT satisfaction surveys;
Satisfaction | workplace infrastructure | remote work | helpdesk response
Index quality, tech stack adequacy, IT | effectiveness and | metrics; digital
support responsiveness digital motivation workplace quality
assessments

Source: Compiled by authors based on [3; 5; 6, 8; 15; 17-19].
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Table 1 demonstrates the multidimensional nature of virtual engagement
assessment, encompassing affective (satisfaction, loyalty), cognitive (perceived
support quality), behavioural (productivity, participation), and technological (tech
satisfaction, digital experience) dimensions. Integration of these indicators through
HR-tech platforms enables comprehensive automated diagnostics, identification of
technological risks via Al-analytics, and development of targeted data-driven
management interventions.

The critical distinction between traditional and digital indicator systems lies in
incorporation of technology-mediated measurement capabilities (real-time pulse
surveys, behavioural analytics from collaboration platforms, Al-powered sentiment
analysis) and technology-specific constructs (technostress, digital burnout, virtual team
cohesion) that reflect unique characteristics of distributed work arrangements [10; 17].
This paradigm shift necessitates continuous real-time measurement through automated
systems combined with mixed-methods digital approaches integrating quantitative
metrics with qualitative online insights for holistic understanding of virtual
organizational climate dynamics.

Establishing evidence-based criteria for assessing motivational climate
effectiveness in virtual organizational contexts represents a critical challenge in
contemporary digital HR management scholarship [7; 17]. The transition from
traditional workplace engagement metrics to digital-native effectiveness criteria
requires reconceptualization of success indicators to account for unique characteristics
of distributed, technology-mediated work environments [5; 15].

Theoretical frameworks underpinning effectiveness criteria derive from multiple
scholarly traditions: job demands-resources theory emphasizes balance between digital
demands and technological resources [3; 7; 18]; social exchange theory highlights
reciprocity in virtual employment relationships reflected through loyalty metrics [14;
19]; and organizational climate research establishes linkages between perceived work
environment quality and performance outcomes [1; 4]. Empirical validation studies
demonstrate that high-performing distributed organizations exhibit consistent patterns
across multiple effectiveness dimensions, with particularly strong correlations between
virtual engagement indices, remote retention rates, and organizational performance
metrics [5; 16]. Furthermore, longitudinal research confirms that proactive monitoring
of digital climate indicators enables predictive identification of turnover risks and
productivity declines before they materialize in organizational outcomes [8; 10]. The
effectiveness criteria framework presented in Table 2 integrates empirically validated
benchmarks from leading digital engagement methodologies while incorporating
technology-specific performance indicators essential for virtual work environment
assessment.
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Table 2.
Effectiveness Criteria for Motivational Climate in Digital Organizational
Environments
Effectiveness | Operational Definition and Technological Measurement Instruments
Criterion Digital Benchmarks
1 2 3
High Virtual | Digital Engagement Index | Engagement scoring via Glint, Peakon, Culture
Engagement exceeds 60% — remote | Amp; real-time analytics dashboards
Level employees  demonstrate
online initiative, remote
commitment, active
participation through
digital platforms
Low Remote | Voluntary remote | HRIS turnover analytics (Workday, BambooHR);
Turnover employee departure rate | Al-powered predictive attrition models
below industry average for
remote/hybrid  positions,
indicating digital
satisfaction
High Online | Remote work performance | Project management analytics (Asana, Jira);
Productivity indicators exceed | productivity dashboards; OKR tracking platforms
analogous results in other
digital units or comparable
distributed companies
Stable  Digital | Positive Remote eNPS | Automated eNPS tracking via Officevibe, 15Five,
Loyalty exceeding 20  points, | TINYpulse; quarterly trend analysis dashboards
evidencing remote
employees' commitment to
virtual organization
Low Digital | Minimal technostress and | Digital burnout assessments; Microsoft Viva
Burnout emotional exhaustion from | Insights wellbeing metrics; pulse survey burnout
constant online presence | indicators
per Digital JD-R or other
models; absence of chronic
digital fatigue
Balanced Digital | Remote workers | Work-life balance surveys via Culture Amp;
Work-Life demonstrate high | after-hours activity monitoring (with consent);
Integration satisfaction ~ with  life- | wellbeing platforms
virtual ~work  balance,
adherence to 'right to
disconnect" policies
confirmed through online
surveys
Low Digital | Virtual absenteeism | Calendar analytics; meeting attendance tracking;
Absenteeism indicators (missed online | communication response time monitoring

meetings, delayed async
responses, digital
presenteeism) do  not

exceed acceptable norms

systems
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1 2 3

High Virtual | Remote employees rate | Collaboration quality surveys; Organizational
Team digital interpersonal | Network  Analysis (ONA);  Slack/Teams
Interaction collaboration quality | interaction metrics
Quality through collaboration tools

as high; minimal online

conflicts
Positive Online | Regular automated | Trend analysis in engagement platforms; month-
Engagement monitoring (pulse surveys | over-month comparison dashboards; Al-powered
Dynamics via apps) reveals increasing | predictive insights

positive virtual climate

assessments
Constructive Remote employees | Feedback submission rates via platforms; idea
Digital actively submit | management  systems  analytics;  survey
Feedback suggestions for improving | participation tracking

tech work conditions
through digital suggestion
boxes and participate in
internal online surveys

High Tech | Remote workers' | IT satisfaction surveys; helpdesk response time
Satisfaction satisfaction with digital | metrics; digital workplace quality assessments
Score workplace infrastructure

quality, tech stack

adequacy
Positive Digital | Integral assessment of | Employee experience platforms (Qualtrics XM,
Employee virtual employee journey | Microsoft Viva); journey analytics; touchpoint
Experience from digital onboarding to | satisfaction tracking

offboarding through

touchpoints exceeds

industry benchmarks
Source: Compiled by authors based on [2; 3; 5-7; 15, 16-18].

The effectiveness criteria framework presented in Table 2 establishes evidence-
based benchmarks for evaluating motivational climate health in virtual organizational
environments. The multidimensional nature of these criteria reflects scholarly
consensus that effective digital climate assessment must encompass affective outcomes
(engagement, satisfaction), behavioural indicators (productivity, retention), relational
dynamics (team interaction quality), and technology-specific metrics (tech satisfaction,
digital wellbeing) measured through HR-tech instrumentation [8; 17].

Achievement of threshold performance across majority of these criteria signals
well-functioning motivational climate supporting remote employment relationship
stability, digital organizational culture development, and distributed enterprise
strategic objective realization [5; 16]. Conversely, declining performance on multiple
criteria provides early warning signals justifying automated alerts, comprehensive
diagnostic investigation of digital motivation system problems, and initiation of
appropriate data-driven management interventions [10].
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The technology-enabled continuous monitoring capability distinguishes
contemporary digital effectiveness assessment from traditional periodic survey
approaches, enabling proactive rather than reactive management of virtual
organizational climate through predictive analytics and real-time intervention
deployment [2; 8].

For effective motivational climate diagnostics in digital organizations, a combined
technology-driven instrumentation approach is essential, integrating automated
quantitative methods with qualitative online approaches while maintaining privacy and
ethical standards. Online surveys employ structured questionnaires via web platforms
(SurveyMonkey, Google Forms, Typeform, Qualtrics) with automated data export,
mobile-first design, and HRIS integration capabilities. Automated pulse surveys utilize
brief regular surveys through mobile apps (Officevibe, TINYpulse, 15Five, Culture
Amp) featuring push notifications, real-time dashboards, trend analysis, and NLP-
powered sentiment tracking. Advanced digital platforms represent integrated HR-tech
systems (Glint, Peakon, Culture Amp, Qualtrics EXM,) offering Al-driven insights,
predictive analytics, automated action planning, manager dashboards, and API
integration capabilities. Al-powered sentiment analysis examines textual data from
Slack/Teams communications through NLP and ML algorithms for identifying
sentiment trends and early warning signs without formal surveys (IBM Watson,
Microsoft Viva Insights, Aware platforms). Virtual focus groups employ qualitative
methods via video platforms (Zoom, Teams, Google Meet) with recorded sessions,
virtual whiteboards (Miro, Mural), Al-powered transcription (Otter.ai), and qualitative
analysis software (NVivo). Digital behavioural analytics analyzes metadata from
collaboration tools measuring engagement patterns without self-reporting bias through
Microsoft 365 Workplace Analytics, Slack Analytics, and ONA platforms
(TrustSphere). Digital 360-degree feedback provides multi-source feedback in virtual
environments through automated platforms (Lattice 360, Culture Amp 360, 15Five
Multi-Rater). The most effective approach combines automated quantitative methods
with qualitative online methodologies while ensuring privacy protection and ethical
compliance.

Analysis of motivational climate assessment approaches in virtual environments
demonstrates that the most comprehensive digital models account for emotional-
behavioural components of online motivation and technological remote work
conditions. Virtual Gallup Q12, Digital Aon Hewitt Engagement Model, and Digital
JD-R provide multifactorial assessment through Al-powered analytics at remote
individual, distributed team, and virtual organization levels. For practical diagnostics,
combining methodologies is advisable: Virtual Gallup Q12 as standardized automated
instrument via mobile-friendly surveys; Digital JD-R for analysing technostress and
digital resources balance; Remote eNPS as regular automated indicator via pulse
surveys; virtual focus groups for identifying tech barriers; Al-powered sentiment
analysis for continuous monitoring. Key digital indicators include Digital Engagement
Index, remote turnover rate, Remote eNPS, digital burnout metrics, online
productivity, tech satisfaction, and virtual collaboration quality. Effective data
collection methods encompass automated online surveys, real-time pulse surveys via
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mobile apps, integrated digital platforms with Al-analytics, Al sentiment analysis,
virtual focus groups, behavioural analytics, and digital 360-degree feedback.
Effectiveness criteria include high virtual engagement, low remote turnover, high
online productivity, stable digital loyalty, low digital burnout, balanced work-life
integration, constructive digital feedback, and high-tech satisfaction. An integrated
technology-driven approach utilizing automated dashboards, Al-powered insights, and
predictive analytics for proactive management enables formation of real-time
motivational state pictures for remote/hybrid personnel and provision of data-driven
management recommendations for improvement through targeted digital interventions.
Future research directions involve developing unified HR-tech ecosystems integrating
multiple engagement methodologies in single platforms with advanced Al capabilities
for automated anomaly detection, personalized intervention recommendations, and
longitudinal tracking of virtual engagement across diverse distributed teams in the
HRM 5.0 context.
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OPI'AHIBALIIMHA KYJIBTYPA SIK ®AKTOP
EOEKTUBHOCTI AAMIHICTPATUBHOI'O
MEHEJ/IZKMEHTY

Txadyenko OJjieHa,
KaHAUIAT €eKOHOMIYHHUX HAYyK, TOLICHT,
Mapiynonbchbkuii [ep>KaBHUN YHIBEpCUTET, M. KuiB,

JlaBpenTheBa BaJepis
ctynentka 4-ro kypcy OC 6akanasp,
Mapiynonabschkuii nepkaBHUN yHIBEpcUTET, M. KuiB

VY cydacHHMX yMOBax pO3BUTKY Oprasizaliid €()eKTUBHICTb aIMIHICTPATUBHOIO
VOpaBIiHHSA BC€ OUIbLIE 3aleXUTh HE JMIe Bl (OPMATbHUX YNPABIIHCHKUX
CTPYKTYp, @ i BIJ HeMaTeplaJbHUX YMHHUKIB, Cepe/l SKHX 0COOJIMBE MICLE 3aiiMae
oprasizaiiiiHa KyJbTypa, 0 (OpMYye€ IIIHHOCT1, HOPMH MOBEIIHKH, CTUJIb YIIPABIIIHHA
Ta B3aEMO/III0 MK MpalliBHUKAMHU 1 KEPIBHULTBOM.

AKTYaJIbHICTb JOCIIKEHHS! 00yMOBIIEHA 3pOCTaHHSIM POJIL JIFOJCHKOr0 (DaKTOpy B
yIOpaBJIiHHI, HEOOXIIHICTIO MIABUIICHHS €(PEKTUBHOCTI YIPABIIHCHKUX PIIlIEHb Ta
(bopMyBaHHS CHPUATIMBOTO BHYTPIIIHBOTO CEPEAOBHUIIIA B OpTraHi3alisX.

VY HaykoBiil JiTepaTypl Oprasi3aliiHy KyJIbTypy pO3TJISAAIOTh SIK CUCTEMY
CIUJIbHUX I[IHHOCTEH, NMEePEKOHAaHb, HOPM 1 MOJIeNied MOBEIIHKH, IO MOIUISIOTHCS
YJieHaMM OpTraHi3arlii Ta BU3HAYaIOTh iXHIO B3aemoito. 3a BuzHaueHHsIM E. IlleitnHa,
oprasizailiifHa KyJbTypa II€ CYKYIHICTh 0a30BUX YSBJI€Hb, C(HOPMOBAHUX Y TIPOIIEC]
CHUIBHOI JISJILHOCTI, K1 IOBEJU CBOKO €(PEKTUBHICTH 1 MEPEAAIOTHCA HOBUM YJIEHAM
oprasizaiii sik IpaBUIbHUM criociO MUcieHHs Ta aiif [1].

VYKpaiHChKI JOCTIAHUKHA TaKOX MiJAKPECIIOITh, 10 OpraHi3aliiiHa KyJbTypa €
BOXJIMBUM €JIEMEHTOM CHUCTEMH YIIPABIIHHS, OCKIJIbKA BOHA BIUIMBA€E HA TOBEIHKY
MEPCOHAITY, MOTHBALIIIO TIPAL[IBHUKIB Ta SIKICTh YIPABIIHCHKHUX PIlICHb.

AJIMIHICTpAaTMBHE YIpPaBJiHHS CIPSMOBAHE HAa OpPraHi3alilo, KOOpAUHALI0 Ta
KOHTPOJIb JISTBHOCTI MEpPCOHANY 3 METOI0 JOCSATHEHHS TOCTaBIEHHX Iijeil. Moro
e(eKTUBHICTh BU3HAYAETHCA PIBHEM BHUKOHAHHS  YINPABIIHCHKUX  (YHKIIIMH,
parioHaATbHIM BUKOPUCTAHHSM PECYpCIB Ta 37aTHICTIO KEPIBHUIITBA 3a0€3MeuyBaTH
Y3TOJIKEHY pOOOTY TiAPO3ILIIIB.

HaykoBii 3a3HauaroTh, M0 TPAAWIIHI aJAMIHICTPAaTUBHI METOAM YIIPaBJIIHHS,
3aCHOBaH1 BUKJIFOYHO Ha ()OpMaJIbHUX MPaBUJIaX 1 KOHTPOJIl, € HEIOCTATHIMU B yMOBaX
Cy4acHOTO pUHKY. BOHM mOTpeOyrOTh JOMOBHEHHS €JIIEMEHTaMH OpraHi3aliiHoi
KYJbTYpH, IO CHPUSIOTh CAMOPETYJIAIli, IHIIIATUBHOCTI Ta BIJMNOBIAAIBHOCTI
MEepPCOHAITY.

Opranizamiiina  KyapTypa  Oe3mocepeHhO  BIUIMBaE Ha  €(EKTUBHICTH
aJAMIHICTPaTUBHOTO YIPABIIIHHA Yepe3 ACKIJIbKa KIIOYOBHUX aCMEKTIB.
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[To-mepmie, BoHa ¢opMye CTWIb yNpaBIiHHSA. Y OpraHizaiisx i3 pPO3BHHEHOIO
KyJbTYPOIO MEPEBAKAE JEMOKPATUUHUN CTUITb KEPIBHUIITBA, IO CIIPHUSE 3ATyYEHOCTI
IpaliBHUKIB JO TMPOIECY MNPUUHATTSA PIIICHb Ta MiABUILYE PIBEHb IOBIPU O
aJMIHICTpaIIii.

[To-npyre, opranizaiiifHa KyJbTypa BIUIUBA€ Ha MOTHUBAIIiIO nepcoHaty. CrnuibHi
I[IHHOCTI Ta 4YITKO CHOpPMYJIbOBaHI HOPMHU IIOBEIAIHKM 3MEHIIYIOTh IOTpeOy B
KOPCTKOMY aJMIHICTPAaTUBHOMY KOHTPOJI, OCKIJIBKM TIPAIliBHUKA CaMOCTIHHO
OpIEHTYIOTHCS Ha JOCATHEHHS PE3yJIbTaTy .

[To-Tpete, kynbTypa crpusic epexTuBHIH KoMyHikarii. HasBHICTH BiIKpUTOTO
1HGOPMAIIIHHOTO  CEpeJIOBHILA 3MEHIIY€E KUIbKICTh KOHQIIIKTIB, MPHUCKOPIOE
NPUMHATTS yIPABIIHCHKUX PIIICHb.

Kpim Toro, opranizaniiina KyibTypa 3ade3neuye cTablIbHICTh aIMIHICTPATUBHOIO
yIpaBJIiHHS B yMOBaxX 3MiH.

OuiHIOBaHHS BIUIMBY OpraHi3aliiHOl KyJIbTYpH Ha €()eKTUBHICTh OpraHi3alli Mae
OyTh 0araTOKOMIOHEHTHUM, OCKUIbKM KYJbTypa HE € TpsIMUM (piHAHCOBUM
MOKa3HUKOM, ajieé BIUIMBA€ Yepe3 IMOBEIIHKY, 3allyueHHs MEepCOHaNy, SKICTb
YIOPAaBJIIHHS Ta OpraHi3aliiHi pe3yabTaTH.

J171s1 O11iHIOBAaHHSI BIUIMBY OpraHi3aIiitHOl KyJIbTypH Ha €()EeKTUBHICTh OpraHi3allii
JIOIIJIBHO BUKOPUCTATH SK KUIbKICHI (TUIMHHICTH KaJpiB, PiBE€Hb MPOIYyKTUBHOCTI
Tpaili, IKICTb BUKOHAHHS 3aBJlaHb, piBeHb BUKOHaHHS KPI, To1110), TaK 1 sKicHi (1HIEKC
3aJIy4€HOCTI MPaliBHUKIB, OLIHKU KJIIEHTIB YA CTEHKXOJIIEPIB, IKICTh KOMYHIKAIIIl Ta
BUpPILIEHHSI KOH(JIKTIB, TOIIO) TPyNH MOKAa3HUKIB. Pa3om Ii MOKAa3HUKH JAIOTh
MOKJIUBICTh KOPEIIOBATU KYJbTYPHI OCOOJMBOCTI 3 KOHKPETHUMH pE3yJIbTaTaMu
TISUTBHOCTI 1 TONOMararoTh (DIKCyBaTH BIUIMB KyJIbTYpH HA MOBEIIHKOBI aCIIEKTH, 1110
OTIOCEPEIKOBAHO BILIMBAIOTh Ha €()eKTUBHICTD.

Cnipg 3ayBakKMTH, IO BHUMIPIOBAHHS BIUIMBY OpraHi3alliiHOl KyJbTypH Ha
e(eKTUBHICTh OpraHizaiii MoO)Ke 3[IMCHIOBAaTHUCA 4Yepe3 30ip JaHUX Ha OCHOBI
CTaHJAPTU30BAaHUX AHKET, IO J03BOJIAE BU3HAYUTH IIIHHOCTI Ta TMEPEKOHAHHS
MpAaIiBHUKIB, CTYMiHb BIAMOBIIHOCTI KYJbTYpU 3arajibHUM IUISIM OpraHizarii, Ta
OI[IHUTH BHYTPIIIHI B3aeMoBigHOcUHHU. Bukopucranas SWOT-anamizy KyJabTypH
HAJa€ MOJKJIMBICTh OIIIHUTH CHJIbHI Ta CJIa0Kl €JIeMEHTH KyJIbTYPH, MOXKIUBOCTI
PO3BUTKY 1 pU3HKH, OB’ A3aH1 3 KyJIbTYPHUMH acriektaMu. Kpim Toro, s i€l oIiHKu
JOITIIbHO BHUKOPHUCTOBYBATH 1 TMEBHI Mojemi, Taki sk Mopaens Denison 1 Mojmenb
«KOoHKypyrOUnX MiHHOCTEW.

Mogens Denison — 1€ oAuH 13 HaWOIBII BU3HAHUX MIAXOMAIB, IO PO3TIIsAIAE
KYJBTYpY Y€pe3 YOTHUPU BUMIPU: YUaCTh, Y3TOJKEHICTb, aJallTUBHICTb 1 MICIIO.

Monenb «KoHKypyrOUMX LHIHHOCTENW» MOEAHYE KYJIbTYPHI THUIH 3 TOKAa3HUKAMU
e(eKTUBHOCTI OpraHizailii Ta yIpaBiiHHS, 10 JOTOMAarae 3p03yMITH, SKa KyJbTypa
CHpHUs€E KpaIluM pe3yJbTaTaM Y KOHKPETHOMY KOHTEKCTI.

He3Baxatoun Ha 3HAUHY pOJIb OpraHi3aImiiiHOI KyJIbTypH, 1i (OpMyBaHHS YacTO
CYNIPOBOJUKYEThCSI TMEBHUMM TpyAaHomamu. Cepesl OCHOBHMX HpoOJieM MOXKHA
BUJILJTUTH OTIIP MEPCOHATY 3MiHaM, HEBIMOBITHICTh MK JEKJIAPOBAHUMU IIIHHOCTSIMH
Ta PEAIbHOIO0 YIPABIIHCHKOIO MPAKTUKOIO, & TAKOXK HEJIOCTATHIO yBary KepiBHHUIITBA
710 PO3BUTKY KOPIIOPATUBHUX HOPM 1 TPAAMIIIH .
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PesynbratuBHE QOpMYyBaHHS OpraHi3amiifHOl KyJIbTYPH MOXIJIHMBE JIUIIE 32 YMOBU
aKTUBHOI POJII KEPIBHUIITBA, IMOCIITOBHOCTI YIPABIIHCHKUX 1A Ta 3adydeHOCTI
NEPCOHANy, a TOJIOBHOIO METOI0 ii PO3BUTKY IOCTA€ JOCATHEHHS CTaOUIBHOCTI Ta
edexTuBHOCTI mpari [2].

[ToponanHs onopy nepcoHally 3MiHaM, KOJU MPalliBHUKUA COPUNMAIOTH 3MIHU SIK
3arpo3y CTabUIBHOCTI, CTaTycy a00 3BHYHHUX CIOCOOIB POOOTH MOXKJIMBE 3a YMOB
3a]ly4eHHs] MEepPCOHANTy [0 MpoIecy 3MiH IUIIXOM Yy4acTi y poOodHXx TIpynax,
OOTOBOPEHHAX, CTPATETIYHUX CECisIX, BUKOPUCTAHHS PO3’SICHIOBAJILHOT KOMYHIKaIii
I0JI0 METH, OYIKyBAaHWUX PE3yJIbTATIB 1 BHUTIJ 3MiH SK JUIsl OopraHizamii, Tak 1 s
OKpEeMHX TMPAaIliBHUKIB, MOCTYIIOBOTO BIIPOBAKCHHS 3MiH, IO JO3BOJISIE 3HU3WUTH
PIBEHBb CTPECY Ta aJanTyBaTHCS 10 HOBUX HOPM, HaBYaHHS Ta PO3BUTKY KOMITETCHITIH,
HEOOXITHUX ISl pOOOTH B OHOBIIEHOMY KYJBTYPHOMY CEPEIOBHILI, BIPOBAKEHHS
CUCTEMH MOTHBAIIII, IKa NIATPUMY€E OakaHy NOBEIIHKY Ta 3a0X0Uy€ MPUHUHATTSI HOBUX
IIHHOCTEM.

YcyHeHHST HEBIAMOBIAHOCTI MIXK JIEKIIADOBAHUMHU I[IHHOCTSIMH Ta PEATbHOIO
YIPABIIHCHKOIO MPAKTUKOIO, KOJIH 33JIEKJIapOBaHi IIHHOCTI ICHYIOTh ()OPMAJILHO 1 HE
MIATPUMYIOTHCSL YIPABIIHCHKUMH PIIIEHHSAMH Ta TOBEAIHKOIO KEPIBHUKIB MOTpeOye
JIEMOHCTpallli KEpIBHUIITBOM OCOOHCTOrO0 MPUKIAAY K KIHYOBOTO MEXaHI3MY
TPAHCIIAIIT OpraHi3alliiHuX [IHHOCTEH, 1IHTErpalii IIHHOCTEN y CUCTEMY YTpPaBIIIHHS
MEPCOHAJIOM, PETYJSIPHOTO ayJIuTy OpraHi3amiiiHoi KyJIbTYpHU 3 METOIO0 BHUSBIICHHS
PO3PUBIB MK 3asBJICHIMH Ta PEaTbHUMHU MPAKTHKAMHU, KOPUTYBAHHSI YIIPABIIHCHKUX
mpoleayp 1 MOJITUK BIAMOBIAHO [0 3aJCKJIapOBAHUX LIHHOCTEH, IO pa3oM
M1JIBUIIYIOTh JOBIPY MEPCOHAIY.

B ymoBax, konu opranizamiiiHa KyjabTypa (opMyeTbcs CTHXIMHO, 0e3
cTpaTeriyHoro OaueHHS Ta IUIECOPSIMOBAHUX i KEpPIBHUIITBA, JOLJIBHUM €
BIIPOBAHKCHHS TAKMX 3aXO(iB SIK BKIFOUEHHS PO3BUTKY OpTraHi3amiitHOl KyIbTYpH 10
CTpaTeriyHuX LiJel oprauizanii, popMainizaiis KIOYOBUX HOPM, IPABUII 1 CTAHIAPTIB
MOBEJIHKA Yy BHYTPINIHIX JOKYMEHTaX, MPU3HAYEHHS BIAMOBIAAIBHUX OCIO abo
MIIPO3AUIB 32 PO3BUTOK 1 MIATPUMKY OpTraHi3amiiiHOI KyJIbTYpH, PEryJISpHUN
MOHITOPUHT CTaHy KyJbTYpHU Ta OIlIHKA I BIUIMBY Ha pPe3yJbTaTH AisUIBHOCTI
oprasizartii.

YcyHeHHsT 3a3HAYeHMX HEAOJIKIB CHpUSE TMIIBUIICHHIO OBIPH, JOSUIBHOCTI
MPAIliBHUKIB 1 3arajJbHOi €()eKTUBHOCTI OpraHi3aiii.

Cnucoxk jgirepatypu
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culture at public enterprises. Economic journal Odessa polytechnic university. 2021.
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CUHJIPOM KABACAKI SIK OJIMH 3 BUJIIB
CUCTEMHOTO BACKVYJITY ¥ JITEN

bynaesa Ipuna BacuiiBaa
K. MEJI. HayK. aCUCTEHT Kadeapu 1HOEKIIHHIX XBOPOO
JIHIIPOBCHKUM JIepKaBHUN MEIUYHUN YHIBEPCUTET, M. JIHInpo, YkpaiHa

binokons Ouiekcanap OJiekcaHAPOBUY
PhD, acuctenT xadgeapu iHEKIIHHIX XBOPOO
JIHIPOBCHKUIM JIepKaBHUN MEIUYHUN YHIBEpCUTET, M. JIHInpo, YkpaiHa

CepneBuu Oubra BirasuiiBHa

JiKap reMaToJI0T-OHKOJIOT AUTSYUI

KomyHasibHE HEKOMEpIIIHE TMIATPUEMCTBO «PerioHanbHui MEAUIHUHN IIEHTP
POAMHHOTO 310pOB’sD» JIHITPONETPOBCHKOI 00acHO1 paau, M. [{Hinpo, Ykpaina

Beryn. Cungpom Kapacaki (CK) — ciauzoBo-MIKIpHUE  TiM(DOHOMYIISIPHUIMA
CHUHJIPOM, SIBJISiE COOO0 CHUCTEMHUI BacKyJIIT 3 NEPEBAKHUM YPaKEHHSIM KOPOHAPHUX
aprepiii. Bnepmie onucanuii mikapem Tomicaki KaBacaki B 1960-x pokax cepen
AMOHCHKUX JiTed. B kpaiHax €Bponu mopiuHo peectpyerbest 7-14 Bunankis Ha 100
000 miteit BikoM 10 5 pokiB. Cunznpom KaBacaki BIIHOCHO PIJKO PEECTPYETHCS B
HalIi KpaiHi, ajge 3HaHHS WOro MpOsBIB T4 BMIHHS CBOEYACHO MOCTABUTH A1arHos,
Iy’K€ BaXKJIMBI JUIsl TIE€IIaTPiB, OCKIJIBKA CaM€ 1€ 3aXBOPIOBAHHS € OJIHIEI0 3 IPUUMH
TOCTPHUX CEpLEBO-CYIUHHUX YCKJIaTHEHh Ta pamToBOi cMmepTi y miTeil. Yacrora
YCKJIQHEHb TPU HECBOEYACHIA MIarHOCTHUIIl Ta JIIKyBaHHI cTaHOBUTH 20-25%
BunajkiB. CTpykTypa cepleBO-CYyJMHHUX YCKJIaJHEeHb Mpu cunapomi Kasacaki
pI3HOMAaHITHA 1 BKJIFOYA€ aHEBPU3MHU CYJAUH 3 MOXKIIMBUM PO3PUBOM, apTePioTpoMO03,
iH(hapkT Miokapnaa. 3aXBOPIOBaHHS Ma€ TEHETHYHY CXWIBHICTh Y TAII€HTIB 3
HasgBHICTIO aHTUTEHIB TictocymicHocti HLA B22, B22J2, BW-22. Haiibinbm
CIIPUUHSATIMBUHN BIK JJIT XBOPOOM — JITH BIKOM BiJ 3 MicsIiB 10 5 pokiB. ETiomnoris
cuHapomy KaBacaki q0ci 3aIMIIAETHCS HEBIIOMOIO, MMPOTE OCOOIMBOCTI €1 eMI0JIoTi
Ta KJIHIKK J03BOJISIOTH MPUITYCKaTH HASIBHICTH 1H(EKIIIHOrO areHTa. B maTorenesi
cunapomy KaBacaki BaxJIHMBY pOJIb BiIrpae 3amajieHHs apTepiil cepeaHboro Kamopy
(makpodaru, MonomuTH, CI8-mimMbouuTH, IMyHOrNIOOYNIiH A, SKi IHQUIBTPYIOTH
EHJO0TEeNN apTepiil 1 opraHiB OKpeMHuX TKaHuH (MiokapA, HupkH) [1]. Lle npuzBoauTh
70 3HUKEHHS TOHYCY Ta MILHOCTI CYAMHHOI CTIHKH, (DOPMYIOTHCSI aHEBPU3MH 3
aKTUBHUM YTBOPEHHSIM TPOMOIB, KIHIICBUM HACIIJIKOM € (piOpoeaacTos CyIuH, y TOMY
yucii  kKopoHapHux. Tepamiss CK  BKIIIOYae 3acTOCYBaHHS IHTPABEHO3HOIO
IMYHOTJIOOYJIiHY, — aleTUICATIIWIOBOI  KHUCJIOTH, TpPU HAIBHOCTI  IIOKYy —
TIIFOKOKOPTUKOCTEPOiiB. [HOMI, mpu Jerkomy Tniepediry 3axBOPIOBAHHS MOXKE
3aKIHYYBaTHUCS CIIOHTAHHO 4epe3 2-6 wicsiiB. J[oBeneHo, Mo TpUBaIUi KOPOHAPUT
CYTTEBO MIJBUIIYE PUHK JHIIATAIll] Ta aHEBPU3M KOPOHAPHUX apTepii [3].
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Meta po6oru. IIpoBeaeHO peTpOCHEeKTUBHE JOCTIIKEHHS, METOI0 SKOro OyJio
BUBYCHHS PE3yJIbTATIB JIIKyBaHHS Ta aHal3 (akTopiB, acoIiHOBaHMX 3 IMi3HBOIO
niarHoctukoro CK Ta HecnipusTIMBUMU HACTIAKAMHU.

Marepiaam Ta Meroau. I[IpoananizoBaHo icTopiii XBopoOM 5 miTel, IO
crocTepiraiucs y cramioHapi mporarom 5 pokiB (2021-2025) 3 miarnozom CK. Bik
niter OyB Big 2 10 4,5 pokiB (Memiana — 3,3 poku). CK — 1e aiarHo3 BUKJIIOUCHHS
cepel 1HIUX XBopoO iHDeKmiiHOT Ta He 1H]eKiiHoi eTionorii. Bcim xBopum Oyim
MPOBE/ICHI PYTHUHHI JOCTIHKCHHS: 3arajlbHUN aHai3 KPOBi, 3arajlbHUI aHaji3 cedi,
mpoTeiHorpaMa, KoaryJjorpamMa, Me4iHKOBUH Ta HUPKOBHA KOMILUIEKCH, CEPOJIOTIUHI
AoCHiKeHHsT Ha Kip, kpacHyxy, HHV-6, crpentokokoBy iH(eKIIiI0, €pCUHIO3,
CaJIbMOHEIB03, TH(O-TapaTu(pPo3Hy TPyIy, MIKpOOIOJOTIYHE TOCTIIKEHHS KPOBI Ha
CTEPWIbHICTh, JOCHPKEHHS MapKepiB aBOIMyHHUX 3axBoptoBaHb (LE-kiiTuHW,
aHTUHYKJIEapHI aHTHUTLIA), Aorep-exokapaiorpadia, Y3l oOcTexeHHS oOpraHiB
4YepeBHOI MOPOXHUHHM, HHUPOK, CTAaHJApTHA eleKTpokapaiorpama. JlucmaHncepHe
CIIOCTEpPEXKEHHSI MPOBOAWIOCH Tpotarom 1 poky. MiarHo3 CK BcraHoBmtoBaBcs
KJIIHIYHO Ha TIJACTaBl XapaKTepHOI KIIIHIKM 3 BHUKOPHUCTAHHSIM KPHUTEPIIB,
PEKOMEH0BaHUX AMEpPUKAHCHKOIO aKajeMi€ero meaiaTpis [2].

Onna 3 nmpo6JiieM MOCTaHOBKM HECBOEYACHOTO JI1arHO3y B ToMYy, 1m0 mpossu CK
MOYTbh BUHHMKATH TOCIIOBHO, a He ojHO4acHO. [loBHuil niarno3 CK Buznayanu 3a
HasIBHOCTI JINXOMAHKH >5 JTHIB y MO€IHAHHI 3 >4 TUITOBUMH KIIIHIYHUMU CUMITTOMAaMH:
NBOOIYHUN KOH'IOHKTHBIT, OJHOOIYHA IuKHA JiMdaaeHonaTis, moaiMopdHa
€K3aHTeMa, THTIBIT/CTOMATUT, YIIIJIbHEHUN HAOpsK KucTel 1 cron. HemoBHy dopmy
CK niarHocTtyBaiu Ipu NOEIHAHHT TUXOMAaHKH >S5 JTHIB 13 2-3 KJIIIHIYHUMU MPOSIBaAMHU.
TpuBanictb nepiogy BiJ MOYATKy JIMXOMAHKWA [0 BBEACHHS IHTPABEHO3HOIO
IMyHOTJI00YJIIHY BUKOPUCTOBYBAJIM SIK MapKep CBOEYACHOI YW BIACTPOYEHOI
J1arHOCTUKH. JlMiaTamio Yu aHeBpU3My KOPOHAPHUX apTepii BU3HAYAIMU 32 JaHUMU
exokapaiorpadii (ExoKI"). ExoKI' BukoHyBayim JBidi — y rocTpiit ¢asi ta uepes 6-8
TWKHIB, TP TOJIAJIBIINIHN qucnancepu3aii — 1 pa3 Ha 3 Micsiii.

Hudepenmianpauit  miarno3 CK mpoBomuBCs 3 TakKMMHU  3aXBOPIOBAHHSMU:
CKapJjaTHHa, CHHJIPOM TOKCHYHOTO IIIOKY, Kip, KpacHyXa, pantoBa ek3antema, EBV-
MOHOHYKJIe03, cuHIpoM CTiBeHca-/[’)koHCOHA, CHCTEMHUH 1/110NMaTUYHUA FOBEHIIBHUI
apTpUT.

PesyabTaTH Ta oOroBopeHHsi. Jlo rocmitamizamii B cTamioHap JITH
cnocrepiraiucss amOynaTopHO 3 JlarHo3aMu: ckapiaTuHa (n=2), iHdeKuiiHun
MOHOHYKJIe03 (n=2), panToBa ek3anTeMa (n=1). ¥V 4 niteill cnoctepiraBcsi HEMOBHUIMA
nepenik cuMmnTomiB, xapaktepHux s CK, anme Bci Big3Hadaid Taki 3arajibHi
CUMIITOMHM $IK: TUXOMaHKa OljbIie 5 AHIB, OlaTepalbHUN KOH'TOHKTHUBIT, €K3aHTEMA.
ITiguinenns reMnepatypu 10 38-39°C crocTepiranocs y BCix XBOPHUX 3 IIEPIIOTO JHS
xBOpoOu Ta TpuBayo a0 14-30 mio.

[Ticns movatky Teparii (IHTPaBEHO3HHM IMyHOTJI00YIJIiH HOPMAIbHUHN JTFOACHKUAN
Ta acMipuH) TeMIepaTypa HopMalizyBayiacs uepes 2-3 moou. Y BCiX miTeid Bi3HAUYABCS
KaTapadbHUW NBOOIYHWUN KOH'IOHKTHBIT, TPU I[OMY IH'€KI[iSI CYIWUH CIIU30BOI
KOH'IOHKTMBH Ta CKJIEp HE CyNpOBOJDKYBaiacs eKCYJaTUBHHUMH 3MIHAMHU.
EputemaTo3Huit XeHmiT 3 1eCKBaMalli€l0 MITENI0 Ta KipouKaMHu, rirnepeMis ropia 6e3
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HaIlapyBaHb HAa MUTAATUKAX, HIOJYHUYHUID TIIOCUT 3 TINepTpodier0 COCOUKIB
BIJI3HAYAJIUCS Y BCIX XBOPUX. 3a3HAUCHI XapaKTepHi 3MiHM 3'SBISUIMCS Ha 2 100y Ta
36epiranucs 10 10-14 mi0.

Halpsik Ta mouepBOHIHHS CTOI Ta KUCTEN CIIOCTEPITaIUCs M1 4ac MEPIIOTO THXKHS
y 3 XBOpHX, JYIIECHHs IIKIpU KUCTEH Ta ctol 3'sBuiiocs Ha 14-20 noOy xBopux y 4
JiTeH, JiHil bo — y O/IHIET TUTHHU — Yepe3 MICAIb MICIsI XBOPOOH y CTafdll Oay>KaHHS.
Ex3anTema 3'sBisnacs B nepuri 3 1001 XBOpOOH y BCIX XBOPUX, IPHU 1[bOMY BUCHIT Y
Bcix gited OyB audy3nwii, mnomiMoppuuil (IPIOHOIIAMUCTHH, TUIIMUCTO-
NanyJb03HUI), 3 KOHILIEHTpPALI€I0 Ha TylyOi, B MaxBUHHIN 1 CIAHWYHIN IUISTHKAX.
Bucun 36epiraBcs mo 7-12 mi6, 3HmkaB O0e3 mirmenTtarii. [lluiina HerHiitHa
nimbaneHonaTis Oyna BusiBieHa y 4 miteit, B 3 oqHoO1yHa, a B | AUTHHU — TBOOIYHA.
JlimpoByznu Oynu Oonrounmuy, 1,5-3,0 cm y niamerpi. 3MiHU JTIMPOBY3IIiB 30€piranucs
npoTIromM 2-4 TUXKHIB 3 MOCTYNOBHM 3HMKHEHHSM iX OOJIICHOCTI Ta 3MEHIUEHHSIM
po3mipiB. Jis Ounbmiocti gitedt migroctpa daza CK tpuBana go 30 nHIB, a MOBHE
onyxaHHs HacTynanmo 1o 40-50 BDX AHS MOYaTKy 3axBOproBaHHA.. HaiOinbin
TPUBAIUMU CUMIITOMaMU Oy JiM$aJeHOIAaTIs Ta €K3aHTeMa.

JlabopaTopH1 JOCIHIIKEHHSI BUSIBUIM TTOMIpHY aHeMito (1 cTymnens), TpoMOO1uTO3
(mo 750 I'/m), meiirpodinpHuit neitkoruro3, npuckopeny IIOE y Bcix xBopux Ha
IPYroMy THXKHI 3aXBOPIOBaHHSA, y BCIX JdiTed Bia3Haudajmocs 30inbiieHHs C-
peakTuBHOTO NpoTeiny B 3-4 pasu. Kinnesuii niarno3 CK OyB BUCTaBlIeHUN B TEPMiH
Bix 7 no 14 guiB (Me -9,7 aHiB) BiJl MOYATKy JUXOMaHKHU. BHacHigOK MOMMIIKOBOT
J1arHOCTUKH, BC1 XBOP1 JIITH JIIKyBaducs anTuO1oTukaMu B niepiii g1 CK, 181 TUTUHH
OTPUMYBAJIM TIIOKOKOPTHKOCTEPOi IH.

JlikyBannst CK nmpoBoauiocs 3 BUKOPUCTAHHAM 1HTPaBEHO3HOTO iIMyHOTJI00YIIHY
Ta BEJIMKUX JI03 acHipuHy y mepuii 4 JHI Hicas MOCTaHOBKM J1arHO3y Ta Hajaall —
MIPU3HAYEHHS MIATPUMYOYHX J03.

Hecnpusitnusi pe3yasTaT 3 pO3BUTKOM CyIWHHUX YCKIIQJHEHb Bi3HaYaMucsa y 1
TUTUHU BiKOM 3,2 poKy y BuUIIsiAl (OpMYBaHHS JWiiatailii KOpOHApHOI apTepii.
JlnHamika TUCTIAHCEPHOTO CIOCTEPEKEHHS MOKa3aja MOBHE Oy>KaHHsS JUTUHU 3a 2
MICSIIb B1JI TOYATKY XBOPOOH.

BucnoBknu:

1. B pytunHiit npaktuili Mae micie rinoaiarnoctuka CK. TpyaHomi y Bepudikariii
JIarHO3y TIOEHYBAJIUCSA 3 OUIBII YacTO PEECTPALI€0 HEMOBHOI  GopMu
3aXBOPIOBAHHS.

2. Sk «itmoBipHuit niarno3» CK nmoBuHEH po3risgaTycs y BCiX AiTeH 10 5 poKiB 3
TPUBAJIOIO JINXOMAHKOIO TPUBAIICTIO OLbIie 3-5 mil.

3. Haii6inb11 xapakTepHUM KITiHIKO-1a00oparopHumu mapkepamu CK e moegHanHs
HAaCTyITHUM CHUMIITOMIB: TpHUBaja JMXOMaHKa, NOJIMOPGHUN BUCHUI, XEHIIT,
MOJYHUYHUIW» TJIOCUT, KaTapajdbHUN KOH IOHKTUBIT, OAHOOIYHUHN JiM(daaeHIT Ta
000B’s13K0Ba HASIBHICTh TPOMOOIIUTO3Y.
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JOCBIJ] JIIKYBAHHS MMAXOBUX I'PUXK Y JITEH
PI3HOI'O BIKY

Koxopkin Ouekciii JlMuTpoBrY
K.MeJ.HayK, JOLIEHT Kadeapu IUTI4oi Xipyprii
3amopi3pkuii AepKaBHUN MeIUKO-(hapMaIleBTHUHUN YHIBEPCUTET

Haxoabuyk Oaekcii [lerpoBuu
K.M€JI.HayK, aCUCTEHT KadeIpu JUTAIO01 Xipyprii
3amopi3pkuii AepKaBHUN MeIUKO-(hapMaIleBTUUYHUN YHIBEPCUTET

AKTyaJbHiCTb. B quTs4iil Xipypriudiii mpakTHIll axoBa Irpuka sk HO30JIOTT4HA
dbopma Tocigae oOJHE 13 MPEBATIOIYMX MICIhL CEepel TAI€HTIB 3 IJIAaHOBOKO Ta
YPTreHTHOIO XIPYpPriYHOIO MATOJIOTIEID 1 32 JAaHUMHU BITYM3HSHHUX 1 3aKOPJOHHHUX
KJIIHILKCTIB ckiagae 75-80% BiJ yCiX IPHKOBUX yTBOpeHB[ 1,3].

OnepatuBH1 BTpy4aHHs MpH 111K atosorii ckinaaaroTs 30-40% Bij yciX MIaHOBUX
oreparliil y aiTe pi3HOTO BIKY. AKTYyaJIbHICTh JaHOI MaTOJIOT1i 00YMOBIIIOE 10CTATHHO
BEJIMKUN BIJICOTOK YCKJIQJHEHb, AKWWA 3a AaHuMU Jjgiteparypu ckiagae 10 %. He
3Ba)Xal0UM Ha CTAHAAPTHI KIIHIKO-AIarHOCTUYHI aJTOPUTMHU 30€pIiraeTbCs JI0BOJI
BHCOKHH PIBEHB YCKJIATHEHD OB’ I3aHUX 3 PO3BUTKOM sSI€YKa HAa CTOPOHI BTPYUYaHHS B
nicisionepaiiitnomy nepioni. [2,4] Takox y 15-20% giteit micnst rephHiopadii
MPOBOJIATH B MOJAJIBIIOMY ONEpaIllii 3 KOHTpa JaTepalibHOI CTOPOHH, 110 Ha HAIy
TYMKYy OOYMOBJIEHO HEJAOCTATHHOIO JIarHOCTUKOIO IT€1 MATOJOrIi Ha TEPBUHHOMY
etami. TakuM YMHOM MUTAHHS 1arHOCTUKHU Ta JIIKYBaHHS MaXOBUX TPUXK MPUBEPTAE
yBary 0araTboX JOCHITHUKIB [3,5].

MeTta po60TH — OTITIITUTH PE3YJIbTATH JIIKYBAaHHS MTAXOBUX IPUK Y JIITEH PI3HOTO
BIKY.

Marepianu ta mMeroau. I[IpoBegaeHo anami3 JikyBaHHs 252 giTed 3 maxOBUMU
rpuwxkamu 3 2016-2026 pokwu, sIKl 3HAXOAWIMCH Ha JIIKyBaHHI Ha 0a31 kKapeapu AUTIYOI
xipyprii 3anopi3pKoro AEp>KaBHOIO0 MEIUKO-(hapMaleBTUUHOTIO YHIBEpPCUTETY. Bik
naiieHTiB OyB Bia 1 micsus 10 7 pokiB, xyomuukiB 0ysno 184 (73%), aiBuatok — 68
(27%).

Onno61yHa maxoBa rpuxa gaiarnoctoBana y 173 (68,5%) naiieHTiB, 1BOOIYHA — Y
79 (31,5%) nereit. ¥ 96 (38%) xBopux maxoBa KHJIa MOEJHYBAIACh 3 MYMKOBOIO
rpuxeto, ay 21 (8,3%) — 3 rigporerne.

3annst A1arHOCTUKH 3aCTOCOBYBAJIM 3arajiIbHO-KIJIIHIYHI Ta yJIBTPA3BYKOBI METOIIN
nocnimxeHHs. KpurepisMu 1iarHOCTUKY OyJiH pO3MIMPEHHS BHYTPIIITHHOTO TAXOBOTO
KUTBLIS, IPOCBITY MAaXOBOT0 KaHATY 31 3HHKEHHSIM €XOT€HHOCTI.

OmnepaTuBHE JIIKyBaHHS BCIM JITSIM TMPOBOAMIIOCS B 00'€éMi JamapoCKOMMYHOT
repuiopadii 3a metogom PIRS.

Pe3yabTatu Ta 00roBopeHHsi. AHaii3 OTpUMaHMX AaHUX Bepudikaili rpuxi
BU3HauuB, o y 185 (73,4%) niteit niarHoCTUKA IPYHTYBaJIacsl Ha cKaprax 0aThKiB Ta
¢3ukanpHOMy orisaal, y 38 (15%) mnaiieHTiB — 3a JaHUMHU YJIBTPa3ByKOBOIO
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nocimimkeHus, Tomi sk y 29 (11,5%) marieHTiB rpwka MiarHOCTOBAHO IIiJT dYac
OTIEPaTHUBHOTO BTPYUYaHHS, SIKE TIPOBOJAUIIOCH 3 MPUBOIY OTHOOIYHOT ATOJIOTI1.

234 (92,8%) nanieHTiB MPOOIEPOBAHO B IJIAHOBOMY MOPSAKY, a 18 (7,2%) aiteid,
3 KJIIHIKOKO 3allleMJICHHOI MaxoBOi TPYKI 3 TPUBATICTIO YTUCKY MEHII 5 TOJUH,
MIPOBEJICHO YPIeHTHY OIEparlito.

VY 21 (8,3%) xBOpuX Npu ONEpaTUBHOMY BTPYYaHHI BU3Hayanach (ikcailis B
MaXOBOMY KaHaJi MacCMHU BEIUKOTO YeNIls, 0 00YMOBHJIO MIOCTAHOBKY JOAATKOBOTO
po6oYoro 5-MM iHCTpYMEHTaIBbHOTO TIopTy. B 15 (5,9%) niteit BusiBneHa komopOigHa
MATOJIOTISl y BUTJISI/IL KICT SIEUHHKA.

Ominka micnsioneparifHoro mepioay BH3Hadajna HaOpsk kamutku y 19 (7,5%)
nitent. [ImanoBa micis onepartiiina anairesis mpoBoamiaack 196 (77,7%) miteit. Cepen
xyomuukiB y 7 (3,8%) Bu3Hauanacs rijpouene, i3 Hux y 5 (2,7%) niteit pesuyanibHa
BOJISIHKA sI€YKa perpecyBalia B CEpeIHbOMY Yepe3 6 MICSIIB.

BucHoBkwu.

1. 3 MeTow JIarHOCTUK IMaXxOBUX TPUXK JOIIBHO BUKOPUCTOBYBATH OKpPIM
(b13UKaTBbHUX METOJIIB TIOCHIIPKEHHS YJIbTPA3BYKOBY JI1arHOCTUKY MaXOBUX JUISHOK.

2. MiHiiHBa3UBHUN METOJ JIKyBaHHS I1aXOBUX KWJI HaJa€ TMepeBary sk B
J1arHOCTHIIl KOHTP JaTepabHOI MATOIOTIl TaK 1 3MEHIIIEHHS KUJIBKOCTI YCKJIaJIHEHb B
TicIsIonepaitHoMy Mmepio/i.
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HUD®POBA I'PAMOTHICTD JIIKAPIB Y CYHACHOMY
HABYAJIBHOMY ITPOLECI

KoJsorBina Jlapuca IBaniBHa,

KaHAuAaT MEIUYHUX HaYyK,

JOIEHT Kadeapu CIMEHHOT MEIUITMHHU, 3araJIbHOT MPAKTUK Ta MOJIKIIHIYHOT Teparnii,
Onecbkuii HarionanbHUM METUYHUM YHIBEPCUTET

Cunenko Boaoaumup IBanoBu4

KaHIUJIAT MEIUYHUX HAYK,

JOLIEHT Kadeapu ciMeTHOT METUIIMHHU, 3arajbHOT MPAKTUKU Ta MOJIKIIHIYHOI Tepanii,
Opnecvkuii HarionanbHUN MEAMYHUM YHIBEPCUTET

KoaoTsin Anapiin OnekcanapoBuy,
KaHJIUJAT MEAUYHUX HAYK, JOLUEHT Kadeapu 3arajJbHoi Ta BICHKOBOI XIpyprii,
Onecwkuit HartionansHui METUYHUN YHIBEPCUTET

KBacHeBcbKkMii €BreH AHATOJIIHOBUY,
KaHJIUJAT MEMYHUX HAYK, JOLEHT Kadeapu 3arajbHol Ta BIHCHKOBOI X1pyprii,
Onecwkuit HartionansHui METUYHUN YHIBEPCUTET

[IIBuakuii mporpec MpOTATOM OCTAHHIX POKIB KOMYHIKaIlIHHO-1H()OpMAIIHHUX
TEXHOJIOT1H, MPOTPaMHOr0 3a0e3MeUeHHS, HEOOX1HICTh B OLIHIII MEAUYHUX MOCTYT
y oMy [1] Ta kKoMyHIKaIlii Mi>k METUYHUMU TIPAI[IBHUKAMH, B TOMY YUCJI PI3HUX
JKYBaJbHO-TIPO(PIIAKTUUHUX 3aKJIAJ(1B, TUKTYIOTh HEOOX1HICTh IMiABUIIECHHS PIBHS
1M(ppoBOT rPaMOTHOCTI SIK Y MalOYTHIX, TaK 1 y IPaKTUKYIOUUX JikapiB. B Ykpaini
uudpoBizallisi OXOPOHU 3/I0pPOB’S AKTHUBHO PO3BHUBAEThHCSA. BinOyBcs 3amyck psmy
HOBUX IIM(POBUX CEPBICIB B OXOpPOHI 310pOB's. 30KpeMa, BIepuie B YKpaiHi
BIPOBA/PKCHO €JICKTPOHHUM PEUTUHTOBUN PO3MOALT CTYJEHTIB B IHTEPHATYPY,
BinOynacs pedpopma MCEK, BnpoBagxeHO €JIEeKTpOHHY uepry 3 Oe30IIaTHOro
eHJI0NpOoTe3yBaHHsI MaiieHTIB [2]. [IpoTArom ocTaHHIX POKIB B MPAKTUYHIN MEIUIIMHI
aKTUBHO PO3BUBAETHCS HAIllOHAJIbHA EJIEKTPOHHA CHCTEMa OXOPOHHU 370pPOB’S
(eHealth), ssxka mpu3HayeHa s aJisi cucTeMaTH3allii Bciei MmeauuHoi iHdopmariii, a
MAIIEHTY J1a€ MOKJIIUBICTD JUIsl TMCTAHIIMHOTO 3aMMKCy A0 JIKaps, OTpUMaHHS OHJIaH
KoHcynbTarii. [Hdopmariis, mo BHeceHa dYepe3 EIEKTPOHHI MEIUYHl 3aluch, €
BOKJIMBUM JDKEPEJIOM 3HaHb TMPO CTaH MAIll€HTAa, HAJIa€ MOKJIUBICTh MPOCTEKUTU
eTany WOTo JKyBaHHsI, OIIIHUTH BIAMOBIIHICTh JIKYBaHHS KIIHIYHUM MPOTOKOJIAM,
110 MIJBUILY€E €(PEKTUBHICTH POOOTH JIIKYBAJIBHO-MIPOPUIAKTUYHUX 3aKIa/I1B, a TAKOK
CIIpUsi€ TUIaHYBaHHIO (pIHAHCYBAHHS SIK OKPEMHUX 3aKja/iB OXOPOHHU 3J0pOB's, TaK 1
3arajbHOTO OOPKETY OXOPOHHU 310poB’s Kpainu [3]. LludpoBa rpamMoTHICTD JiKaps y
PYTHHHIN KJIIHIYHIA MOpakTUIl € HEeoOXIAHOK YMOBOK Horo mpodeciitHoi
IPaMOTHOCTI 1 y MPOBIAHUX KpaiHaX CBITY € OOOB’S3KOBUM €JIEMEHTOM MEIUYHOT
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OCBITHM MAJii TOro, moO B TMOBHIA Mipi CKOPUCTATHUCS MOMJIMBOCTSMH, IO
IPOINOHYIOThCS M(ppoBUMHU TexHOJOTIsIMU [4]. Came TOMy NUTaHHS 1i 1HTErpaii y
HaBYAJIBHUI MpoOIleC MEIUYHUX 3aKJIaJlIB BHILOI OCBITH MOTpeOy€e CHUCTEMHOIO
HAyKOBOTO MiaX0ay. 3acTOCYBAaHHS €JIEKTPOHHUX HaBYAJIBHHUX IJIATHOPM,
JUCTAHIIHOTO Ta 3MilIaHUuX (OPM HaBYAHHS, K1 TOETHYIOTh TPAJAUIIIAHI ay TUTOPHI
3aHATTSA 3 OHJIaH-GopMaTaMU, OHJIAMH-KYPCiB Ta IUGPOBUX 010110TEK, CICKTPOHHUX
0a3 KJIHIYHUX JaHUX 3MIHIOIOTh TPATUIIIMHY MOACITh MEIMYHOI OCBITH. JlOCIIIKEHHSI
OCTaHHIX POKIB CBiYaTh, IO BUCOKHH piBEeHb HU(POBOI TPAaMOTHOCTI CTYJIEHTIB
BUIIUX MEIWYHUX 3aKJIaJiB OCBITH TIJIBUIIYE MOTHUBAIIl Ta PE3yJIbTaTH HABUAHHS,
CHpUs€ PO3BUTKY HABHUOK CAMOCTIITHOTO Ta Oe3mepepBHOTo MpodeciitHoro HaBuaHHs,
0 € BaXJIMBOIO YMOBOIO  BHCOKOi MpoQeciiiHOi KOMIIETEHTHOCTI Jikaps [5].
[ToTpiOHO miAKpecauTH, o (opMyBaHHA HU(POBOI rPaMOTHOCTI JIIKapiB Mae OyTH
IHTETPOBAHO Yy BCl €Taly MEIWYHOI OCBITH, MOYMHAIOYM BiJl 0A30BUX AUCIUIUIIH 10
KJIIHIYHOT TIATOTOBKA 3 METOK (OPMYBaHHA y CTYJEHTIB MeiaiHpopMaliiHOi
IPaMOTHOCTI, @ caMe 3HaHb, YMIHHS ISl €(EKTUBHOTO Ta 0€3MEUYHOI0 KOPUCTYBAHHS
MeJiia, yCBIJOMIIGHOTO BUOOPY Ta pO3yMiHHS XapakTepy KoHTeHTy [6]. HeoOxigHom0
YMOBOIO  €()EeKTUBHOTO HABYAJIBHOIO IMPOIIECY MOBUHHO CTaTH BIPOBAKEHHS
CyYacHHUX MeAaroriyHuX IMiAXOJIB Ha OCHOBI BUKOPHCTaHHS HOBHX KOMYHIKaIliliHI
TEXHOJIOT1H Ta Me1aiHPOopMaIIfHUX CUCTEM.

Takum uymHOM, 1UGpOBa TPAMOTHICThH JIKapiB € OCHOBOIO B iX mpodeciitHiit
IisIBHOCTI B yMOBax Lu(ppoBoi TpancdopMalii oXoponu 310pos’s. Ii popMyBanHs B
Cy4acHOMY HaBYaJbHOMY IIpolieci MOTpeOy€e CHUCTEMHOTO IiJIXOAy, OHOBJICHHS
OCBITHIX IpOrpam, NiArOTOBKH BUKJIAJayiB 1 BUKOPUCTAHHS MI)XKHAPOJIHOTO JTOCBITY.
Po3BuTOK 1M(PpPOBOI TPAMOTHOCTI CHOPUATUME MIABUILCHHIO SIKOCTI MEIUYHOI
JIOTIOMOTHY Ta KOHKYPEHTOCITPOMO>KHOCTI HAI[IOHAIBHOT CUCTEMH MEJUYHOI OCBITH.
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BII/IMB HU3bKUX 103 MEJIATOHIHY HA
E®EKTUBHICTh AHTUTINEPTEH3UBHOI TEPAIIII TA
AKICTb CHY Y HALICHTIB 3 APTEPIAJIBHOIO
I'MEPTEH3ICIO

IHonosuu IOpii LiapionoBu4
JOKTOp MEIUYHUX HayK, mpodecop, 3aBiyBad kadeapu GpapMakoaorii
IBanO-DpaHKIBCHKOTO HAIIOHATHLHOTO MEAMYHOTO YHIBEPCUTETY

Jleunbka bornana PomaniBHa,
CTYJICHTKA METUYHOTO (aKyIbTETY,
[BaHO-DPaHKIBCHKOTO HAIIOHAIBHOTO MEUYHOTO YHIBEPCUTETY

JleBuyk Co¢ist AHaTou1iiBHA,
CTYJICHTKA MEIUYHOTO (aKyJIbTETY,
[BaHO-DPaHKIBCHKOTO HAIIOHAIBHOTO MEUYHOTO YHIBEPCUTETY

3esieHuyKk AHacracia BorogumupiBHa
CTYACHTKA MCIUYHOI'O (baKYJIBTCTy,
IBaHO-DpaHKIBCHKOTO HAIIIOHAIBHOTO MEIUYHOTO YHIBEPCUTETY

Bcmyn: AprtepianbHa rineprensis (Al') 3anummaeTbCs OJHIEI 3 MPOBITHUX
MEIUKO-COLIaJIbHUX MPOOJEM CyYacHOCTI, OCKUIbKM CYTTE€BO MIJABUIIYE PH3UK
CEpIIEBO-CYIMHHUX YCKJIaJIHeHb 1 cMepTHOCTL.[ 1] He3Baxkaroun Ha 3HaAUHUM apceHal
AHTUTINEPTEH3UBHUX MPENapariB, y YACTHHM MALIIEHTIB CIOCTEPIraeThCs HEAOCTATHIN
KOHTPOJIb apTEPIATILHOTO TUCKY, L0 YaCTO MOEIHYETHCS 3 MOPYIIEHHIMU CHY. OCTaHH1
JOCIIIJIKEHHST CB1/IYaTh, 1[0 MEJATOHIH — TOPMOH emidi3a, KUl peryiroe upKaaHi
PUTMH, YAHUTH Ba30AMIIATYIOUY JIII0 Y€pe3 aKTUBaIliio eHaoTenianbHoi NO-cuHTasm,
SHIDKCHHSI PiBHSA KATEXONAMIHIB i NPUIHIYeHHS CHUMIIATHYHOI aKTUBHOCTI. Moro
AHTUOKCHIAHTHI Ta MEMOpPaHOCTa01113y 04l BIACTUBOCTI 3MEHIIIYIOTh €HAOTETIaNbHY
TUC(hYHKIIIO, 0 TOJATKOBO MOKPAIIy€e PEaKTHUBHICTh CYIMH. BUKOpUCTaHHS HU3BKUX
7103 MEJIATOHIHY PO3IISIAETHCS SIK MEPCIIEKTUBHUMN a1’ IOBAaHT y KOMIUIEKCHIM Tepartii
AT, 3maTHuii MOKpamuTH K €(HEeKTUBHICT JIKyBaHHA, TaK 1 3arajJbHE CaMOIOUyTTsI
naiieHTiB. MeToro HaIoro JOCIIKEHHS CTaJIO OIIHUTH €(DEKTUBHICTD Ta OE3MEUHICTh
JOMaBaHHS HU3BKUX 103 MENATOHIHY 10 CTaHJapTHOI aHTUTINEPTEH3UBHOI Teparii y
nauienTiB 3 Al' [-11 cTynens Ta cynyTHIMU MOPYILIEHHSIMH CHY.

Mamepianu ma memoou: Y 10CIIJPKEHHI B3sTM yyacThb 60 marieHTiB Bikom 40—
70 pokiB 3 aprepianbHoto TinepreHsieto (Al') I-II crynens. IlamienTiB BUNaakoBo
MOJAUIAIY Ha ABI rpynu: KoHTposbHY (n=30) Ta mociimkyBany (n=30). Ha nouatky
JOCJIDKEHHS TPYNH OYJIM CTATUCTUYHO 31CTABHUMM 32 OCHOBHUMH JeMOTpadiyHUMU
Ta KIIHIYHAMH TTOKa3HUKaMU, 30KpemMa 3a BikoMm (57,1 £ 6,2 mpotu 56,8 + 5,9 pokiB),
CTaTTiO (CHIBBIIHONIICHHS 4YOJIOBIKIB/KiHOK 16/14 mnpotu 17/13), cepemnHim
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cuctomiyauM AT (152,4 + 5,1 mpotm 153,1 £4,9 mMm pt. ct.), miactomiuaum AT (94,8
+ 4,3 mpotu 95,2 = 4,1 MM pt. cT.) Ta iHgekcom PSQI (9,8 = 1,7 npotu 10,2 + 1,5
6amiB); p>0,05 15 BCiX MOPIBHAHB. Y ¢l XBOP1 OTPUMYBAJIM CTa01IBHY, 1HAUBITYyaTbHO
niai0pany CTaHJIApTHY aHTUTINEPTEH3UBHY Tepamito (MOHO- a00 JBOKOMIIOHEHTHY),
0 BKJIFOYasia Ipernapatyd mepiioi JiHii: iHrioitopu AIID, Gmokaropu penentopis
anrioren3uny Il abo anTaronictu Kanbiito. Cxema 0a30BOro JIKyBaHHS HeE
3MIHIOBaJIacd TMPOTSATOM YChOTO IMepioay crocTepekeHHs. [larieHTH KOHTPOJIbHOI
rpynd TMPOJOBXKYBAM NpUMaTH JHIIE CBOIO 0a3oBy Tepamito. [lamientam
JOCTIIKyBaHOI TPYNH TOAATKOBO MPU3HAYAIN MENATOHIH y 1031 0,5 MT oJuH pa3 Ha
100y nepen cHOM MpoTAroM § THKHIB. OIIHKY €(EeKTUBHOCTI MTPOBOAMIN HA MTOYATKY
Ta B KiHIII TOCTIKEHHS. ApTepianbHuil TUCK (AT) KOHTpOIIOBAIM TBOMA METOAAMMU:
1) Odicue BumiproBanHst AT (crannapTHa npouenypa B kabiHeTi Jikaps). 2) JoOose
MOHITOpYBaHHs aptepianbHoro TUCKy (JIMAT) g OIHKM CepeHbOI000BUX
MTOKa3HUKIB Ta BU3HAYEHHS JOOOBOT0 NpOo(d1JIt0 TUCKY, 30KpeMa BUSBIICHHS IMAlII€HTIB
3 HEJIOCTATHIM HIYHUM 3HIKEHHIM AT (Tun «non-dipper»). SKicTh CHY OIIHIOBAJIM 3a
noromororo [IiTTcOyp3bkoro iHaekcy sikocTi cHy (PSQI). [To6iuni epextu dikcyBamm
IPOTATOM YChOTO Tepiofy croctepexeHHs. CTaTUCTUYHY OOpOOKYy pe3ysbTaTiB
MPOBOAMIIN 3a 10NOMOTro0 t-recTy CThIOJIEHTa AJIs HEe3aJIeKHUX BUOIPOK, MapHOro t-
TECTy Ta KpUTepito ¥. Pi3HuII0 BBaxkanu gocTtoBipHOIO TipH p<0,05.

Pesynomamu ma 062060penna: llicns § TWXHIB Tepamii Yy TMAIli€HTIB
JOCIIKYBAaHOI TpyIH, SIKI JOJATKOBO OTPUMYBAJIM MEJATOHIH, CIOCTEpIraiocs
JOCTOBIPHE 3HMKEHHS CEPEAHBOr0 CUCTOMYHOTO apTepianbHoro TucKy (CAT) na 12,4
+ 1,8 MM pT. cT. Ta aiactomiunoro (JJAT) va 7,6 £ 1,2 mm prt. cT. (p <0,01), Toxi sk y
KOHTPOJIbHIN TPyl 11 TOKA3HUKK 3MeHIIIncs aume Ha 5,1 £ 1,5 mm pt. c1.1 3,2 +
1,1 mm pr. cr. BignoBigHo (p > 0,05). YactoTra MOCATHEHHS LUIBOBUX 3HAYCHb
aprepianbHOro TUcKy (<140/90 MM pT. CT.) y AOCHIAKYBaHii rpymi ctaHoBuia 73,3 %,
TOJ1 SIK Y KOHTPOJIbHIN — 46,7 %.[2] SkicTh cHy 3a inAekcoMm PSQI y narieHTiB, iK1
MpUMalid MEJIaTOHIH, mokparmmiacs Ha 38 % (3 10,2 + 1,5 no 6,3 = 1,2 6amiB, p <
0,001), Toni K y KOHTpOJBHIM Tpymi — juimie Ha 12 % (3 9,8 £ 1,7 1o 8,6 + 1,4 Gauis,
p > 0,05). ¥ 80 % ydyacHUKIB AOCIIKYBAHOI TPYMH BiJ3HAYATIOCS 3MEHIIICHHS CKapT
Ha O€3COHHS, paHHI MPOOY/KEHHS Ta BIAYYTTS BTOMHM Micisl cHy. YacToTa HIYHOTO
MIIBUILIEHHS apTepiaibHOTO TUCKY («non-dipper» tum) 3meHmminacs 3 43 % no 23 %,
10 CBITYUTH IPO HOPMAITI3allilo IUPKATHOTO PUTMY apTepiainbHoro Tucky.[3] [To6iuHi
e(heKTH y BUTJISIII JIETKOI COHJIMBOCTI BpaHIll CIIOCTepiraiucs auiie y 6,7 % mnali€eHTiB,
K1 IPUUMaJIM MEJIaTOHIH, 1 HE BUMAarajiy BiAMIHU Mperapary.

Bucnoeok: JlonaBaHHs MeNaTroHIHY J0 CTaHJAPTHOI Tepamii apTepiabHOi
rineprensii 3a0e3rnevye JTOCTOBIPHO KpallWii KOHTPOJIb apTepiaibHOrO TUCKy. Llei
e(EeKT A0CATAETHCS 3aBASIKA OJTHOYACHOMY TOJIMIIEHHIO SKOCTI CHY Ta HOpMasli3allii
no6osoro npodinto AT. BpaxoBytoun BUCOKY 0€3I1€4HICTh, MEIATOHIH € e(PEKTUBHUM
KOMITOHEHTOM KOMOIHOBAHOTO JIIKyBaHHSI MAIIEHTIB 3 TIMEPTEH3IEI0 Ta CYyNyTHIMU
po3J1ajaMu CHY.
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CEPHEBO-CYJIMWHHI 3MIHHU ITPU JIIM®OMI
XOKKIHA
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Crynenrtka 3 Kypcy

[BaHO-DpaHKIBCHKOrO HAIIOHATHLHOTO MEAUYHOTO YHIBEPCUTETY
M. IBaHO-DpaHKIBCHK, YKpaiHa

Cennepcbka Codisn

Crynenrtka 3 Kypcy

[BaHO-DpaHKIBCHKOTO HAIIIOHATILHOTO METUYHOTO YHIBEPCUTETY
M. [BaHO-®DpaHKIBCHK, YKpaiHa

®enopuenko it BacusiBaa
Homnent kadenpu natodizionorii, PhD

Beryn.  Jlimpoma  XomkkKiHa €  OJHIED 3 HAWOUIBII  3JIOSKICHHX
aiMdonpoipepaTHBHUX HEOIUIas3id, M0 3yMOBJIEHO BIPOBAIKCHHSM 1HTCHCHBHUX
KOMOIHOBAaHUX CXEM XIMiOTepamii Ta MPOMEHEBOro JiiKyBaHHS. BojgHoudac cyTreBe
3pOCTaHHSl TPHUBAJOCTI JKUTTA MAIlEHTIB MPU3BEIO 10 aKTyams3auli MmpooiemMu
BIIJaJIEHUX TOKCMYHHMX €(EKTIB MPOTUIYXJIMHHOI Teparli, cepel] SIKUX CEepLEeBO-
CyJMHHA MaTOJIOTisl Mocijae MpoBijHe Miciie. HakonmuueHi KIiHIKO-eMiIeMI10JIOTdH1
JaHl CBiIYaTh, IO y 0Oci0, $KI NepeHecau JiKyBaHHS JiMpomu XOIKKIHA,
CIOCTEPITAaEThCS CTAaTUCTUYHO 3HAUYIIE MIABUIICHHS YacCTOTH 1MIEMIYHOI XBOpPOOU
ceplis, CeplieBOi HEIOCTATHOCTI, KJIATAaHHUX YPaKeHb Ta MOPYIICHb CEPIIEBOTO PUTMY
MOPIBHSHO 3 3arajbHOI0 momyssiiero. DopMyBaHHS 3a3HAYCHHUX YCKJIAIHEHb €
pe3yabTaTOM MOEAHAHOI 1i MPSAMUX KapAI0TOKCUYHUX €(EeKTIB MPOTUITYXJIUHHUX
areHTIB 1 JOBrOTPUBAINX MAaTO(1310J0TTYHUX MTPOIIECIB, 110 PO3BUBAIOTHCS B CEPIIEBO-
CYJIMHHIM CHCTEMI POTATOM POKIB 200 JECSTHIIITH MICI 3aBEPIICHHS JIKYBaHHS. Y
IIbOMY KOHTEKCTl JeTallbHe BHUBUCHHS MEXaHI3MIB KapJIOBaCKYJISPHHUX 3MIH TMpHU
aimpomi  XO/KKIHA Ma€ BaXIMBE 3HAUCHHS IS ONTHMI3aIii  crparerii
CIIOCTEPEKEHHS Ta BTOPUHHOI TPO(PUIAKTUKU Y TOBTOTPUBAIIUX BUKHUBIIHUX.

Meta. MeToro 1aHoi poOOTH € aHali3 Cy4yaCHUX HAyKOBUX JAaHUX IIOJIO0 CIEKTpa
CEpIEBO-CYJAMHHUX ypaXeHb Yy TalieHTiB 3 JdiMpomoro XOJKKiHA, a TaKOX
BU3HAYEHHS KIIOYOBUX NATO(I310JOTIYHUX MeEXaHi3MiB iX (GOpMyBaHHS Y
B1JIIaJICHOMY MICISUTIKYBaJIbHOMY MEPIOi.

Marepiaau Tta MeToau. Y naHiil poOOTI BUKOHAHO OTJIsSiI HAYKOBOI JITEpaTypH,
OIMy0JIIKOBaHOT MPOTATOM OCTAHHIX I'SITU POKIB, 13 BUKOPUCTAHHSAM MIXKHAPOIHHUX
HaykomeTpuuHux 0a3 ganux PubMed, Scopus ta Web of Science. Ilomrykoy
cTpareriio ¢opMOBaHO BIAMOBITHO O PEKOMEHAAIIHN JJIsl OTJISIOBUX JOCITIIKEHD Y
ramy3i OlOMEIMYHMX HAyK 13 UITKMM BU3HAYEHHSM KIIOYOBUX TIOHAThH, IO
B1J100pa)Kal0Th CEpPIIeBO-CYIMHHI YCKIIATHEHHS JIKyBaHHS JiMpomu XO0KKiHA.
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[Tomryxk 3a1iicCHIOBaH 13 3aCTOCYBAaHHSM KOHTPOJIbOBaHOI TepMinoorii (MeSH) ta
BUIbHUX TEKCTOBHMX 3alUTIB 13 BHUKOPUCTAHHSM JoriyHux omepatopiB AND i1 OR.
OcHOBHI KIIIOUOBI cjoBa Ta iXx komOiHamii Biiroyanu: “Hodgkin lymphoma”,

“chemotherapy-induced card10t0x101ty” “anthracychnes cardiac toxicity”, “radiation-
induced heart disease”, “mediastinal radiotherapy”, “cardiovascular complications”,
“heart failure”, “ischemic heart disease”, “cardio-oncology”, “late effects of cancer
therapy”.

Jlo aHamizy BKITIOUYAIM OPUTIHAIBHI KIIIHIYHI Ta eKCTICPUMEHTANBHI TOCHIIPKSHHS,
CUCTEMATHYHI OTJIAIM Ta METaaHaTI3H, [0 BUCBITIIOBAIN MEXaHI3MH YIIIKOJDKECHHS
MiOKap/a, KOpOHAPHUX CYAMH, KJIAMaHHOTO amnapaTry Ta MPOBIIHOI CUCTEMH CepIls y
namieHTiB 13 JgiMpomoro XOIKKiHA B PaHHbOMY Ta BIAJAJICHOMY Mepiofax Micis
3aBepIIECHHS NPOTUNYXJMHHOI Tepamii. [lyOmikaiii, o He BIAMOBIIATM TEMATHII
TOCIIJKEHHS, MaJI HEJOCTaTHIA PIBEHb JTOKAa30BOCTI a00 AyONIOBaliM Pe3yJbTaTH
IHIIMX POOIT, BUKJIIOUAIIACA 3 aHAJI3Y.

Pe3yabTaTtu nociimkenns. [IpoBenennii aHami3 mnokasas, 10 CEPIEBO-CYIMHHI
YpaKEHHS Y TMAIll€HTIB MICIs JKyBaHHS JiMGOMHU XOKKIHA XapaKTEPHU3YIOThCA
MYyJIbTU(HAKTOPHUM MATOT€HE30M 1 MalOTh TEHJICHIIIO JO MPOTPECYBaHHS 3 YaCOM.
OmHuM 13 KIIIOUOBHUX JIETEPMIHAHTIB PO3BUTKY Kap/1ajdbHOI MATOJIOTIl € MpOMeHeBa
Teparnis 13 3aIy4eHHSIM CTPYKTYP CEPEJOCTIHHS, SIKa 1HAYKY€E XPOHIUHE YIIKOIKCHHS
engorenito, ¢i0Opo3 Miokapja, KIamaHHOTO amapary Ta KOpPOHAapHUX apTepiil. Y
pe3yNIbTaTi IUX 3MiH MPUCKOPIOIOTHCS MPOIIECH aTEPOCKIEPO3Y, 3HUKYETHCS CYAMHHA
KOMILTA€HTHICTh Ta MOPYILIYETHCS KOPOHAapHA nepdy3is, MO KIHIYHO MaHIPecTye
1IEMIYHOI0 XBOPOOOIO CEPII Ta MiJIBUILIEHUM PU3UKOM FOCTPUX KOPOHAPHUX MOAIHN Y
Bi/IJTAJICHOMY TIE€P1O/i.

He meHm 3Hauymly poib y po3BUTKY KapAlOBaCKYJISIPHHX YCKJIAHEHb BIJITpa€e
3aCTOCYBAHHS ~AHTPALMKIIHOBUX IMTOCTATUKIB, 30KpeMa JOKCOpyOiuuHy. Ix
KapAI0TOKCUYHICTh 3yMOBJIEHA aKTHBAIlIEI0 OKCHUIATHBHOTO CTpeCy, AUC(hYHKIIIEO
MITOXOHJIPiH, MOPYIIEHHSIM €HEPreTHYHOTO METa00J113My Kap110MIOIUTIB 1 32Ty CKOM
anmoONTOTUYHUX CHUTHAJBHUX MNUIAXiB. CyKYNHICTh IHMX MPOIECIB MPU3BOIUTH 0
CTPYKTYpHO-(PYHKITIOHAJIBHOI TIepeOy0BH MioKapaa 3 (popMyBaHHAM AWIATAIINHOTL
KapaiomMionaTii Ta TOCTYMOBHM PO3BUTKOM XPOHIYHOI CEpIEBOi HEIOCTATHOCTI.
KomM0iHOBaHe BHKOpPUCTAaHHS MPOMEHEBOI Tepamii Ta aHTPAIMKIIIHIB aCOIIIOETHCA 3
CUHEPTIYHUM 3POCTaHHSIM PU3UKY CEPIIEBO-CYIMHHUX YCKIIaTHEHb.

OxkpiM ypakeHHS MiOKapJa 1 KOpOHAPHOTO pyclia, Y BiAJaJI€HOMY NEepiojil Mmicis
JIKYBaHHS 4YacTO BUSBIIAIOTHCSA KJalaHHI MOPYLIEHHS, 3yMOBIIEHI (iOpo3oM 1
KaJIbLIU(IKALIEI0 CTYJOK, IO KIIHIYHO MPOSIBISIETHCS CTEHO30M ab0 perypriraiiero,
MepEeBaXXHO a0PTAIHHOTO Ta MITPAJILHOTO KjlanaHiB. Tako BiA3HAYAETHCS MiABUIIICHA
MOIIMPEHICTh ApUTMIH 1 TTOPYIICHb aTPiIOBEHTPUKYJIIPHOI MPOBITHOCTI, SIKi MOXYTh
OyTH HACTIJKOM SK CTPYKTYPHMX 3MiH MiOKapja, TaKk 1 MPSMOTO YIIKOJKEHHS
MIPOBIJTHOT CUCTEMU CepLs.

BucnoBok. CeprieBo-CynHHI YCKJIQJHEHHS € OJHIEI0 3 TPOBIIHUX TPUYMH
3HIDKEHHSI JOBTOTPUBAJIO BIPKUBAHOCTI Ta SKOCT1 KUTTS MAIIEHTIB MICJs JIKyBaHHS
niMpomu Xomxkkina. IX GopMyBaHHS 3yMOBJIeHe MOEAHAHUM BITHBOM MPOMEHEBOTO
VPOKEHHSI ~ CEpIEBUX  CTPYKTYp Ta  KyMYJSTUBHOI  KapAiOTOKCHYHOCTI
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aHTPALMKIIIHOBUX TMpenapaTiB. HallOuIbl MOmMpEeHUMH KIIHIYHUMHU TPOSIBAMU €
iImeMiyHa XBopoOa ceplls, XpOHIYHA ceplieBa HEIOCTaTHICTh, KJallaHHI Baju Ta
NOpYIIEHHS cepueBoro putMy. OTpuMaHi JdaHi MATBEPIKYIOTh HEOOXI1THICTh
BIIPOBA/KCHHSI  JIOBTOTPHBAIMX TPOTPaM  KapAiOJOTiYHOTO MOHITOPHHTY —Ta
1HIMBIAYali30BaHUX CTpATerii MpoQUIAKTUKH CEPIIEBO-CYIMHHUX YCKJIAIHEHb Y
Hali€HTIB, K1 epeHecau JiMpomy XoKKiHA.

KawuoBi ciaoBa: nmimpoma XoKKiHA, CEPIEBO-CYAMHHI  YCKJIaJIHCHHS;
KapA10TOKCUYHICTD; TPOMEHEBA TEPaIlis; aHTPALIMKIIHH.
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3a ocranHi 10 pokiB CyTTEBO 3pOciia YacTKa KOPUCTYBaUiB CTUILHUKOBOTO 3B'SI3KY
B YKpaiHi, SIKI KOPUCTYIOThCS Tele(pOHAMM, ONEpaliiiHl CUCTEMH SIKHUX JO3BOJSIOThH
BCTAHOBJICHHSI CTOPOHHBOT'O TIPOrpaMHOro 3ade3nedeHHs (cMapThoHu). MOKIUBICTD
BCTAHOBJICHHS  JOJATKIB  JIO3BOJIAE€  3MIMCHIOBATH TJIUMOOKY MEPCOHAII3ALIII0
3aCTOCYBaHb TAaKOr0 MPHUCTPOIO ISl MOTO BiACHUKA. Y BIKOBIM rpyni 18-34 pokwu
B1JICOTOK BOJIOJIIHHS came CMapTPOHAMU € TPAIUIIIITHO HAUBUIIIUM CEPEJl YC1X BIKOBUX
kareropii. HasBHICTh Takoi 3HA4HOI 0a3M KOPHUCTYBaylB Pa3oM 3 MOKPAIEHHSIM
XapaKTEPUCTUK CTUIBHUKOBOTO [HTEpHET-3B'SI3Ky B YKpaiHl CTBOPUIIO YMOBHU IS
BUKOPHUCTaHHS 3ac001B 1udpoBizailii OCBITH. 3a OCTaHHI 5 POKIB BiI0YJIOCH HIMPOKE
BIPOBKCHHS JUCTAHIIIMHOI OCBITH, IO JIO3BOJIMIIO 3a0€3MeUnTH Oe3NepepPBHICTD
HaBUYaJgbHOTO Tporiecy Ha ¢oHl BukiHKiB (manaemis COVID-19, moBHomamTabHa
arpecis pociiicekoi penepartii nporu Ykpainu). Tum He MeHII, TOTPIOHO PO3YMITH,
0 JOJATKW JUIs KOMYHIKalii uepe3 Mepexy IHTepHeT € JjMile YacTHHOIO
MOJIMBOCTEH, SKI TPOMOHYIOTH cy4acHl nudposi TexHosorii. B maniit poborti
MPEJCTABICHO OIJISI[ 1HIIMX KaTeropii MOOUIBHUX JOJATKIB, SKI MOXKYTh
BIIPOBA>)KYBATUCh Y MEAUYHIN OCBITI.

OCKUIBKH Tally3b MOOUIBHOTO MPOTPaMHOTO 3a0€3IMeUeHHsI MBUIKO 3MIHIOETHCS,
HaBEJICHUW Jlajl MepesliKk He MPeTeHIye Ha aOCOJMIOTHY BUYEPIHICTh — M€Ta POOOTH
MOJISITAa€ 'y OKPECJEHHI KIIOYOBUX KaTEropidi TakUX PIlIeHb Ta OOTOBOPEHHI iX
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MOKJIMBOCTEH Ta CHEU(IKK 3aCTOCYBaHHA. BITbLIICT 3 HABEACHUX MPUKIA/IB € a00
MOBHICTIO OE3KOIITOBHUMU a00 TMPOMOHYIOTh INMPHUHAWMHI YacTUHY (YHKI[IOHATY
0e3011aTHO.

Jlana kaTeropist 103BOJISIE CTYIEHTaM Y JIOBUTbHUN Yac MPAaKTUKYBAaTH CKJIaJIaHHS
tecty KPOK. OcHoBHUI (hyHKITIOHAT TTOJISITAE Y IPOXOKEHH] TECTIB 3a TeMaMu abo
B pexkuMi 1cuTy (3 a00 6€3 0OMexeHb B yacl). ABTOMaTHUHE 30€peKeHHS TMTaHb, HA
Kl KOPUCTYBad J1aB HEMPABWIbHY BIAMNOBIAb, J03BOJISIE B IMOJAIBIIOMY OI[IHUTH
Iepesik TeM, IKi BUMaraloTh J0J1aTKOBOI podoTr. OHA 3 KIIOYOBHUX BUMOT JIO0 TAKUX
JIOJIaTKIB - HAsBHICTH 0a3 Ta OYKJIETIB 32 OCTaHHI pokH. JIJIsl CTyZICHTIB-1HO3EMIIIB €
TaKOX BAXUIMBUM HasiBHICTH aHTiomoBHHX ©0a3 KPOK. HaiinmpoaykTuBHima
MITOTOBKA JI0 OyAb-SIKOTO ICITUTY B1IOYBAETHCS 32 YMOBHU PO3YMIHHSI IPUIHHU, YOMY
MIEBHA BIJIMOBIJb € MPABWIBHOIO - JIJI1 YHUKHCHHSI TTOKJIAJaHHSI Ha 30pOBY I1aM’SITh
JesIK1 IOJATKH aBTOMATUYHO MEPEMIITyIOTh BapiaHTH BIAMOBIAI ISl IPOJTYKTHBHOTO
HaBYaHHA. PO3BUTOK TEXHOJIOTIH MITYYHOTO IHTEJEKTY JaB 3MOTY JCSIKHAM J0JaTKaM
(manpuxnan MedKrok) BOymyBatm Illl-acucteHT, sSKuM TMOSICHIOE 4YOMY II€BHA
BIJIMIOBI/Ib € MIPABUJILHOIO. Y 3B’SI3KY 3 MOTIPIICHHSIM CUTYyallll B €HEPreTHlll 3’ IBUJIaCh
TAKOX 1€ OJHa BHUMOra JO TaKUX JOJIAaTKIB - MOJKJIMBICTH TpairoBatu 0e3
cTaiioHapHoro [HTepHeT-3’€IHaHHS.

[Tpuxmanu pimens: MedKrok [1], K-Test [2, 3], Miit ycmimauit KPOK 1, 2, 3, M,
b [4, 5], Kpok: TectyBaHHs [6].

CTpiMKHil pO3BUTOK I'paiuHHUX MPOLIECOPIB MPOTIroM ocTaHHIX 20 poKiB 3poOUB
MO>KJIMBUM Bi3yalli3aliio CKJIaJHUX TPUBUMIPHHUX CLIEH 3 BUCOKUM CTYTIEHEM PEATI3MY
MOPTATUBHUMU MPUCTPOSAMH Ha 3pa30K TenedoHiB 1 muaHumeTiB. 3a octanHl 10 pokis
TaKOX CTaB 3arajibHOJOCTYITHUM TIPUHITUTIOBO HOBHUM KJIAC MIOPTATHBHOI CIICKTPOHIKH
- rapHitypu BipTyanbHoi (VR) Ta momoBHeHoi (AR) peanbHocTi. Bee me pasom 3
PO3BUTKOM 3aCcO0IB PO3pOOKH MPOrPaMHOTO 3a0e3MEUYeHHS CTBOPHIIO YMOBH ISt
MOSIBM CHEIIaI30BAHUX JOJATKIB MPU3HAYCHUX JJIi MEIWYHOI Bizyamizamii. Y
MEJIMYHIM OCBITI OCHOBHMM (DYHKITIOHAJIOM TaKHMX PIIICHb € BIPTyalabHa JUCEKITiS ITiT
qac K01 KOPUCTYBad «3HIMaey Iapu TKaHUH (WIKipy, daciiii, M's31), 100 modauntu
rIMOOKI CTPYKTYpH Ta cUMYyJiAiis pobotu opraniB. [lin wac B3aemomii 3 J0JaTKOM
B1I0yBA€ThCS BUBUEHHS IPOCTOPOBOIO PO3MIIIEHHS OpradiB. [[is 3akpirieHHs
BUBYEHOI'O MaTepialy MOKIIMBO MPONUTH IHTEPAKTUBHI TECTH, K1 MOJATAIOTh Y BUOOPI
3aMpONOHOBAHOI CHCTEMOIO YACTHUHU TiJIa.

Sk mpukiagum OporpaM TaKoro Kjacy MOXHa BIJ3HAYUTU Takl PIIIEHHS SK
BioDigital [7], Complete Anatomy [8] Ta 3D Organon [9].

B po6oTi po3risiHyTO 11M(pOBi1 OCBITHI PILICHHS Y BUTJISAI MOOUIBHUX JIOJATKIB
MIpU3HAYEH1 JJIs1 MEUYHUX CTEI1alICTIB.

Cnucoxk Jgireparypu:
1. MedKrok — ©6a3u Ta Oyximeru KPOK [Enexkrponnuit pecypc]. URL:
https://apps.apple.com/ua/app/medkrok-6a3u-ra-6ykneru-kpok/id1515141600
2.K-Test [Enextponnuii pecypc]. URL: https://apps.apple.com/ua/app/k-
test/1d1465986606
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https://apps.apple.com/ua/app/krok-testing/id6469338819

7. BioDigital Human [Enextponnwuii pecypc]. URL: https://www.biodigital.com
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Nifedipine is one of the most common representatives of 1,4-dihydropyridine
calcium channel blockers, which are widely used in the pharmacotherapy of
cardiovascular diseases. A significant number of dosage forms and generics of
nifedipine on the pharmaceutical market leads to increased requirements for quality
control and identification of the active substance. Pharmacopoeial methods of analysis,
in particular HPLC and spectroscopic methods, are highly accurate, but require
complex equipment and significant time costs, which limits their use for operational
and intra-pharmacy control. In this regard, the development of simple, fast and visual
express methods for the qualitative analysis of nifedipine is relevant.

Development and experimental substantiation of express methods for qualitative
identification of nifedipine based on reactions of formation of ionic associates and
chelate complexes, suitable for use in the pharmaceutical quality control system.

The objects of the study were commercial dosage forms of nifedipine. Azo dyes
(tropeolines (0, 00, 000-2), methyl yellow, Congo red, eriochrome black T, arsenazo I,
chrome dark blue) and salts of iron (II), copper (II) and silver ions were used as
analytical reagents. The reactions of formation of ionic associates [1] and chelate
complexes were carried out in an acidic medium in two-phase systems water-
chloroform and methanol-tetrachloromethane. The analytical effect was evaluated by
the change in the color of the phases, the appearance of phase distribution and
fluorescence enhancement.

It was found that nifedipine forms stable ionic associates with azo dyes in an acidic
medium, which is accompanied by intense coloring of the aqueous and organic phases.
Further interaction of the associates with iron (II), copper (II) and silver ions leads to
the formation of chelate complexes with a pronounced analytical effect. In two-phase
systems, effective extraction of analytical forms into the non-polar phase was observed,
which increased the clarity and selectivity of the reactions. For a number of systems,
an additional fluorescent analytical effect was recorded, which can be used as a
sensitive criterion for the qualitative identification of nifedipine.

The developed express methods for qualitative analysis of nifedipine based on the
reactions of formation of ionic associates and chelate complexes are simple to perform,
visual and reproducible. The proposed approaches do not require complex analytical
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equipment and can be effectively used for intra-pharmacy, preliminary and educational
quality control of medicines as a supplement to pharmacopoeial methods.

References
1. umkin I. O., Hikitig O. B., I'enem6oaeaT B. O. Inentudikaiiiss aMoHi€EBUX
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Lercanidipine is a modern vascular-type calcium channel blocker that is widely
used in the pharmacotherapy of arterial hypertension. Quality control of medicinal
products containing lercanidipine requires the implementation of rapid, sensitive and
accessible analytical methods. Pharmacopoeial methods, in particular high-
performance liquid chromatography, are characterized by high accuracy, but are
laborious and require complex equipment, which limits their use for rapid control.

The aim of the study is to develop and scientifically substantiate chemical methods
for rapid analysis of lercanidipine using reactions of formation of ionic associates [1]
and complex compounds.

The object of the study is lercanidipine-based drugs. The subject of the study is
chemical methods for its rapid analysis, which are based on the reactions of formation
of ionic associates with organic dyes and the formation of chelate complexes.

The work studied the reactions of formation of ionic associates of lercanidipine
with anionic organic dyes, as well as the processes of formation of chelate complexes
in two-phase systems "water-chloroform" and "methanol-tetrachloromethane", the use
of which contributes to increasing the selectivity and intensity of the analytical signal.

It has been established that the formation of ionic associates and complex
compounds of lercanidipine is accompanied by the appearance or enhancement of
fluorescent radiation. This is due to the rigidification of the molecular structure,
changes in the electronic configuration, and the expansion of m-conjugated systems.
The effectiveness of the use of two-phase extraction systems is shown, which reduce
the effect of fluorescence quenching and increase the reproducibility of the analysis
results. The developed rapid methods were validated in terms of specificity and
reproducibility and confirmed their suitability for identifying lercanidipine in dosage
forms.

Thus, chemical rapid analysis methods based on the reactions of formation of ionic
associates and chelate complexes of lercanidipine are a promising and informative
approach for the rapid identification of drugs - dihydropyridine derivatives. The
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proposed methods can be used in intra-pharmacy, production and expert quality control
of medicines, as well as in the educational process in pharmaceutical chemistry.

References:
1. umkia 1.0., Hikitin O.B., 'enbMmO6oapar B.O. IneHtudikaiis amMoHIEBUX

rekcaTOpoCHIIIKaTiB 3 BUKOPUCTAHHSAM XIMIYHUX METOJIIB aHami3y // Oaecbkuil mes.
KypH. 2023. Ne 4 (185). C. 94-98
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®APMAKOTHOCTUYHUU AHAJII3 ®ITO3BEOPY I
JIKYBAHHA XPOHIYHOI'O HEKAJIBKYJIBO3HOI'O
XOJENUCTUTY

Taxa Auna OuiekcanapiBHa,
CTyZIeHTKa 6 Kypcy (papmaneBTHYHOTO (PaKyIbTeTy,
Opecbkuil HalllOHAIBHUNA MEAMYHUHN YHIBEPCUTET

Bborary Caitiana IropiBua,

K.MEJI.H.,

JIOLIEHT KadeapH 3arajibHO1 1 KIHIYHOT (hapMakosiorii Ta ¢papMaKorHosii,
Onechkuii HalllOHATFHUN MEIUYHUN YHIBEPCUTET

XPpOHIYHUM HEKaJbKyJIbO3HUH XOJEUUCTUT € TMOIIMPEHUM 3aXBOPIOBAHHSIM
renaTtoouTiapHoi CUCTEMU, IO XapaKTePU3YEThCS TPUBAIUM 3allajibHUM MPOLIECOM Y
CTIHI >XOBYHOrO Mixypa 0O€3 yTBOPEHHsS KOHKPEMEHTIB. B OCHOBI maToreHesy
3aXBOPIOBAHHS JIEKUTh KOMILIEKC MOPYLIEHb, 30KpEMa JTUCKIHE31 KOBUOBHUBIIHUX
HUISX1B, 3aCTiil JKOBYl, 3MiHa ii KOJIOIJHOT pIBHOBaru, MOPYUIEHHS MIKPOOI1OLIEHO3Y
OLTIapHOTO TPAKTy Ta XpOHIYHE acenTuyHe abo iH(eKIiiHe 3anajaeHHs. 3Ha4Hy POJib
y PO3BUTKY Ta IMPOrpecyBaHHI XBOpOOM BIAIrparoTh (PYyHKIIIOHABHI PO3Jaau
[IUTyHKOBO-KHMILIKOBOTO TPakTy, HEHpOryMoOpaibHI MOPYIIEHHS, a TaKOX CYIYyTHI
MeTa0oJIIYHl Ta COMATHYHI 3aXBOPIOBaHHS, 110 3yMOBIIIOE PELMIUBYIOUN TTEpeoir 1
3HUKEHHS SIKOCTI KUTTS marfieHTiB [1,2].

He3Bakatoun Ha HasgBHICTb CTaHAAPTU30BAHUX CXEM MEIUKaMEHTO3HOTO
JIKyBaHHs, Tepamisi XPOHIYHOIO HEKAJIbKYJIbO3HOTO XOJELMCTUTY 3aJUIIA€ThCS
CKJIaJIHOIO KJIIHIYHOIO Mpo0IeMor0. 3acCTOCYBaHHS CHUHTETUYHUX KOBUYOTIHHUX,
CHA3MOJITUYHUX, TMPOKIHETUYHUX Ta aHTUOAKTepiaJbHUX 3acO0IB  HEPIJIKO
CYIPOBOJIKYETHCS PO3BUTKOM TMMOOIYHUX PEaKIlii, 30KkpeMa IUCTICNTUYHUX SIBUIII,
MOPYUIEHHSIM  KUIIKOBOT ~ MIKpPO(JIOpH, TreNnaTOTOKCUMYHUMHU  edexTtamu  Ta
MEJIUKAMEHTO3HOIO 3aJICKHICTIO MPU TPUBAJIIOMY 3aCTOCYBaHHI. AHTHOaKTepiaibHa
Tepamisi He 3aBXAM € IMAaTOM€HETUYHO OOIPYHTOBAHOK), OCKIIBKH OakTeplaabHUI
dakTOp HE B YCIX BHUMNAJKax BIJICPa€ MPOBIAHY pOJb, a il HEOOIPYHTOBaHE
BUKOPHUCTaHHSA cripusie GOpMYBaHHIO aHTHO10TUKOPE3UCTEHTHOCTI Ta AucOio3y [2,3].

Kpim Toro, kimacu4uni hapmMakoI0ridHi 3aCO0U YaCTO YNHATH MOHOCIIPSIMOBAHY 110
Ta He 3a0e3MevyyroTh KOMIUIEKCHOTO BIUIMBY Ha OCHOBHI TMAaTOTCHETHYHI JIAHKH
3aXBOPIOBAHHS, 110 3YMOBJIIOE€ HEOOXITHICTH TPUBAJIOTO a00 MOBTOPHOTO JIIKYBaHHS
Ta MIIBUILYE PU3HMK ToJinparmasii. ¥ Mali€HTiB 13 CYNyTHIMH 3aXBOPIOBAHHSIMH
MEYIHKH, MIJIUTYHKOBOI 3a03u a00 HUIYHKOBO-KHUIIKOBOTO TPAaKTy MOKJIMBOCTI
3aCTOCYBaHHA CTaHJAPTHOI Teparnii iIcTOTHO oOMexkeHi [ 1-3].

Y 1bOMy KOHTEKCTI TIEPCMEKTHBHUM HAMNpsSIMOM € CTBOPEHHS HOBOTO
¢diToTepaneBTUYHOrO0 3acol0y y BUIISAI (iTo300py, [ig sAKoro 0a3yeTbcs Ha
CUHEPTIYHOMY e(eKTl O10JIOTYHO aKTUBHUX PEYOBUH JIIKAPCHKUX POCIUH. PocnuHH1
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KOMIIOHEHTH MOXYTh 3a0e3ledyBaTd OJHOYACHY >KOBYOTIHHY, MNPOTU3AMAIBHY,
CHA3MOJITUYHY, AHTHOKCUJAHTHY Ta TeNaTONpPOTEKTOPHY Jil0, a TaKOX M KO
KOPUTYBAaTH MOTOPHO-E€BAKYaTOPHI MOPYIIEHHS >KOBYHOTO Mixypa. Baxmuoro
nepeBaroro (iTo3acobiB € X Kpalja HEepPeHOCHUMICTh, MOJXJIHMBICTh TPUBAJIOTO
3aCTOCYBAHHS Ta 3HWKEHHSI pU3UKY PO3BUTKY HeOakaHUX MOOI1YHUX edekTiB [4,5].

ToMmy akTyalnbHOIO 3aJIMIIAETHCA PO3POOKAa HOBHX JIKAPCHKUX 3aco0iB Ha
POCIIMHHIM OCHOBI 13 NE€pPEepaxOBaHUMHU BHUILE BIACTUBOCTAMU. Jlo Takux pOCIHH
MOXXYTh HaJeXaTu IUKOPIA AWKUM, IMUH MICKOBHUH, IepeBil 3BHYaWHUMN, MATa
nepieBa, KOMOIHOBaHE BHKOPUCTAHHS SKHX 1€ He OyJlo BUBYEHE NpPHU JIIKYyBaHHI
3aMaJIbHAX 3aXBOPIOBAHHAX KOBYHOTO Mixypa 1 (hiTo30ip Takoro CKiaay HE iCHy€ Ha
dbapmalleBTHYHOMY PUHKY YKpaiHH.

Meta poGotu: 30ip, cymika Ta (papMakOrHOCTUYHHMIN aHali3 JOCIIIKYBaHHUX
pPOCIMH 13 TMOAANBIIOI TMIATOTOBKOIO iX 0 BHUTOTOBJICHHS €KCTPAaKTIB MAJis
(ITOXIMIYHOTO aHAII3Y.

Marepiaim i wmeroau: B xomi jgaHoi poOGoTu  OyiaM  BHUKOpHUCTaHI
(hapMakOrHOCTUYHUHN Ta (H13UKO-XIMIYHUI METOU aHATI3Y

Pe3yabTatu nociimkenns. [{aHi jgikapcbki pociuHu Oylid 0OpaHi B pe3yJibTati
BHUBUEHHS KJIIOYOBHMX €TIOJNOTIYHUX (DAaKTOpPIB Ta OCHOBHUX JIAHOK IaTOr€HE3y
XPOHIYHOTO HEKaIbKYJbO3HOTO XOJEUUCTUTY, IMONEPEIHBOMY aHalli3y HayKOBOi
JiTepaTypu o0 GITOXIMIYHOTO CKJIAly JIIKAPChKOi CHPOBUHU IIUX POCIUH, & TAKOXK
aHani3zy (apMaleBTUYHOIO PUHKY YKpaiHM Ha HAsBHICTb (PITO300PY IS JTIKYyBaHHS
3aXBOPIOBAHb )KOBUHOT'O MiXypa 13 TAKUM CKJIJIOM.

30upaHHs Ta 3aroTIBJIIO JIKAPCHKOI CHPOBUMHU MPOBOAMIM  3TIAHO 3
pexoMenpauismu [epxxaBHoi (apmakonei Ykpainu [6], B mepion, KOJIUM POCIHHH
HaKOIMUYYIOTh MAaKCUMaJIbHY KUIBKICTh 010JIOT1TYHO aKTUBHUX PEYOBHH.

Bci pocniunau Oynu 310pani Ha Teputopii Ogecbkoi 00J1acTi.

KopeHi 1IUKOpil0 JUKOro 3aroTOBJSUIM BOCEHHU (BEPECEHb—KOBTEHB) MICIS
3aBepUICHHs] Bereramii Haa3eMHOi dYacTWHU. CHPOBHHY IMIBUJIKO MPOMHUBAIH,
poO3pi3anu y3J0BXK 1 CyIIMIN y T0Ope MPOBITPIOBAHUX MPUMIIIEHHSX 10 MOBITPSHO-
CYXOT0 CTaHy, 3a IKOr0 BOHU MU 3TUHAHHI JJaMaJIHUCA 3 XapaKTEPHUM TPICKOM.

KBITKOB1 KOMIMKK IIMUHY MICKOBOTO 30HUpaiv BPYyYHY 3 KOPOTKHUM KBITKOHOCOM
(mo 1 cM) Ha MOYATKy IBITIHHS (Y€PBEHb—IIHUICHB) Yy CyXy noroay. Cylim CHpoBUHY
IIMUHY TICKOBOTO Y J00pe MPOBITPIOBAHUX MICHSAX, PO3KIAAAI0YM TOHKUM IIApOM 1
MEeP10UYHO TIEPEBEPTAIOUH, YHUKAIOUH MPSIMOTO COHSIYHOTO CBiT/Ia. KBITKOB1 KOIIMKH
CYIIWJIA IO TOBITPSHO-CYXOTO CTaHy, 3a SIKOTO BOHHU JIETKO PO3THPAIHUCS MIiX
NaNBISIMKA Ta HE 3JTUIATICS.

TpaBy aepeBito 3BUUAHOTO 3aroTOBIISUIA Y MEPi0J TOBHOTO IBITIHHA (YE€pBEHb—
cepreHsb) y cyxy noroay. CHpOBUHY CYHIWIIM Y TiHI 10 KPUXKOTO CTaHy.

JIucTs M’SITH epLEeBOi 3aroTOBIISUIN y (pa3i OyToHI3alli] Ta HAa TOYATKY LBITIHHS, a
CYILITHHS POBOJWIIM y 3aTIHKY JI 10 MOBITPSIHO-CYXOTO CTaHy, 3a SIKOrO BOHO JIETKO
KPUIIHIIOCS.

Jam Oynmo mpoBeneHo (papMaKOTHOCTUYHMIA aHaI3 JOCHIKYBAHOI JIIKAPCHKOI
POCIMHHOI CHPOBHHU — KOPEHIB ITMKOPIIO TUKOTO, KBITKOBHX KOIIHMKIB IIMHUHY
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MCKOBOTO, TPaBH JIEPEBiI0 3BUYAWHOTO Ta JIMCTS M’ATH TEpIEBOi — Ta BHUSBIEHO
OCHOBHI B1IMiHHI MOP(OJIOT1YHI O3HAKaMH JaHO1 POCIMHHOI CHPOBHUHH.

OCHOBHUMU BIIMIHHUMHU MOPGOJIOTTYHUMH O3HAKAMU KOPEHS YUKOPIIO OUKO20 €:
CTPW)KHEBHM, M’ SICUCTUHA KOpIHb BEpPETEHOMOAI0HOI abo mMwmHApUYHOI (GopMu 3
HEPIBHOIO OOpO3EHYACTOI0 TMOBEPXHEI0, YKOBTYBATO-Oyporo KoJbopy, OuHMil abo
KpEeMOBO-O1JTMI Ha 371aMi, 3 TIPKyBaTO-COJIOJKUM CMaKOM.

MikpockoriyHa OyZoBa XapakTEpPU3YEThCS J1I00pe PO3BUHEHOI BTOPHUHHOIO
MPOBITHOIO CUCTEMOIO, HAsIBHICTIO MEPUAECPMHU, JTy0 THOT Ta IEPEBUHHOT TAPEHXIMU 3
YHCICHHUMH 1HYJIIHOBUMHU C(epoKpHcTaIamMu, BIJCYTHICTIO KPOXMAJIbHUX 3€peH 1
CyIMHAMH 3 KIJTbYaCTUMHU, CIIPATbHUMHA Ta CITYACTUMHU TTOTOBIICHHSIMH.

OCHOBHUMH BiIMIHHUMHU MOP(OJIOTIYHUMH 03HAKAMH KGIMOK YMUH) NICKOBO2O €:
CYIBITTSI IIMUHY IICKOBOT'O MPECTABICH] MIUTKOMOAIOHUMHU CKIATHUMHU CYLBITTIMH,
110 CKJIQJAI0ThCS 3 YUCICHHUX APIOHUX KYJSACTUX a00 3JIeTKa BUJAOBKEHUX KOIIMKIB
JUMOHHO-)KOBTOr0  KoJibopy. Kommku oTodeHi OaraTOpsSOHOK — IUIIBYACTORO
0OrOpPTKOIO 3 XapaKTEPHOI0 KOPUYHEBOIO CMYKKOIO, MICTSATh TpyOUacTi KpaloBi Ta
YUCJICHHI Cepe/IH1 KBITKHU; 3araX CUPOBUHU CIIA0KHM, CrIeIM(PIUHHIA.

MikpockoriyHa OyZ0Ba XapakTEepU3yEThCS HASBHICTIO aHOMOIIUTHUX IPOJIUXIB,
npocTUX OMYONoAiOHUX 1 OaraToKJIITUHHUX BOJIOCKIB, JOOpEe PO3BHUHEHHX
e(h1poOTIHHUX 3aJI03 JBOPSIAHOI OY/I0OBH, Tpaxein y Me30(¢iil JUCTOUKIB OOTOPTKH, a
TaKOXX TayKOIOJIOHMWX BOJIOCKIB Ha 3aB’s31 Ta 4yOKa 3 JOBTUX OaraTOKIITHHHUX
BOJIOCKIB.

OCHOBHUMHU BIAMIHHUMHU MOP(OJIOTTYHUMU 03HAKAMU MPABU 0€Pesito 36UUAUHO20
€: CUpOBHMHA MpEJCTaBIeHa HUIMMU a00 YaCTKOBO MOJPIOHEHUMHU KBITKOHOCHUMH
MaroHaMM 3 OKPYIVIMMH OIyUIEHUMHU CcTe0laMu Ta JBIYl MEPUCTO-PO3CIUYEHUMHU
JUCTKAaMHU CipyBaTO-3€Je€HOro Koianopy. Kommku apiOHI, MOAOBKEHO-SANUIIETO110H],
310paHl y IIMTKOMOMIOHI CYLBITTS, 3 YEPENUTHACTOI0 ILIIBYACTOI OOrOPTKOIO;
KpaioBl KBITKU SI3UYKOBI, CEpeIMHHI — TpyOYacTi. 3anax cjiadKuii, apOMaTHUIA, CMaK
HACTOIO T1PKYBaTO-TIPSHUM.

MikpockomiyHa OyJ0oBa  XapaKTePU3YEThCS AHOMOIIMTHUMH  MPOJAMXAMH,
YUCJICHHUMH TIPOCTUMHU OaraTOKJIITUHHUMH BOJIOCKAMH 3 JOBTOIO KIHIIEBOIO
KIJIITUHOIO, €(ipOOTITHUMU 3aJ103aMH JBOPSIIHOI Oy0BH (6—8 CEeKpeTOpHUX KIIITHH),
CEKPETOPHUMHU XOJIaMU B3JIOBXK KHWJIOK, HASBHICTIO €(IpOOTIHHUX 3aJ7103 1 KPUCTAJIB
KaJIbLIII0 OKcanaTy y KBiTKax. CyKymHICTh 3a3HAYEHUX O3HAK € JIarHOCTUYHOO JJIs
11eHTUIKAIIIT JTIKAPChKOi POCTUHHOT CUPOBUHHU.

OCHOBHUMU BIIMIHHUMH MOP(OJIOTIYHUMH O3HAKAMU JTUCHIA M MU NEPYEBoi €:
CUPOBHMHA MICTUTh (PParMEHTH JIMCTKOBUX IUIACTUHOK 13 3y0UacTUM KpaeM, YepelIKu
Ta MOOJMHOKI eleMeHTH KBITKA. Ha moBepxH1 JUCTKIB 1 YalledyoK J00pe MOMITHI
YUCJIEHHI OKPYTJI OJucKyul eipOooJTiifHi 3aJ1031 PI13HOTO 3a0apBICHHS; B310BXK )KHIIOK
Ha HWKHbOMY OOIll JMCTKIB HasiBHI MPUXKATI BOJOCKHU. 3amax CUPOBUHU CUJILHUIMA,
apoMaTHH, CMaK BOJAHOTO HACTOIO — MEKY4YHH Ta OCBIXKaIOUnH.

MikpockormiyHa Oya0Ba XapaKTepU3y€eTbCs €MiIePMICOM 13 CUIIBHO 3BUBHUCTUMU
KJIITUHHUMH CTIHKaMH, TPOANXaMH MIallUTHOTO THITY, HASBHICTIO TMPOCTUX
0araTOKIITHHHUX 1 IPIOHUX TOJOBYACTHUX BOJIOCKIB, a TaKOXK €(IpOONIHHUX 3aj103 13
6—8 cexpeTopHUX KITHH. J[JI1 YaIloJMCTKIB 1 IEIIOCTOK THIIOBI COCOYKONOI10HI
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BUPOCTU KIIITUH BHYTPIIIHBOTO €MIEPMICY Ta aHAJOTIYHHM KOMIUIEKC BOJOCKIB 1
3aJ103.

Jlai mpoBOAMIIM €KCTPAKIIIIO 3T1IHO 13 pekoMeHaarisaMu JlepxaBHoi papmakornei
Vkpainu [6]. ExcTpakiito NnpoBOAWIM HACTOIOBaHHSIM Yy BOJHOMY Ta BOJHO-
CIIUPTOBOMY PO3UMHAX MPOTATOM PI3HOTO MPOMIKKY 4Yacy.

Hactynmaum eramom Oyina igeHTH(IKaIS O10JIOTYHO AaKTUBHUX PEUYOBUH, IO
MICTHUTB JIIKAPChKa POCIWHHA CUPOBHUHA IIUKOPIO JTUKOTO, IIMUHY ITICKOBOTO, IEPEBIIO
3BHYAWHOTO, M’ ATH TMEPIEBOi. 3a JOMOMOIOI0 BIAMOBITHUX peakiii imeHTHdIKaiii
HiATBEPIUIA HAsIBHICTH (DJIAaBOHOIIB, TyOMIBHUX PEYOBHH, KyMapHHiB,ePipHOT 0ii,
MOJTiCaxapyIiB.

BucHoBku. I[IpoBeneHumu nociiKeHHIMH OyJI0 BCTaHOBJIEHO MOpPQOIIOro-
aHATOMIYHI OCOOJMBOCTI TaKOi JIIKAPCHKOI POCIMHHOI CUPOBUHU SIK KOPEH1 IUKOPII0
JUKOTO, KBITKM IIMHUHY MICKOBOTO, TpaBa JI€PEBII0 3BUYANHOrO Ta JHCTS M ATU
MepleBoi, BUBUECHUN iX (DITOXIMIYHUHM CKJIaJ, MIATBEPIKEHA HASBHICTH MPHUPOAHIX
CIOJIYK PI3HUX TPy 3 TOTECHIIIITHO IMUPOKUM CIIEKTPOM (HhapMaKOJIOTI4HOT AKTUBHOCTI.
[Tomanpmii  gociaikeHHs OyJIyTh CHPSMOBaHI Ha BHUBYEHHS (hapMaKoJIOTIYHOI
aKTHUBHOCTI JOCJIPKYBaHOTO 300Dy .
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OOHETHUYHI BITPABUA SAK 3ACIb PO3BUTKY
MOBJIEHHEBOI KOMIIETEHTHOCTI YYHIB 33CO

AHTOQiluyk Asiia MukosaiBHa,
KaHauaaT G1I0JIOTTYHUX HAYK, JOILICHT,
UYepHiBelbKUii HalllOHATBHUHN YHIBepcUTeT iMeH1 FOpis deapkoBruya

VY cydacHOMY WIKUIBHOMY KypcCl YKpaiHCbKOi MOBM (POHETHKA MOCIJA€E BaXJIMBE
MiCIIe SK PO3IiT JIHTBICTUKH, IO 3a0e3medye (GOpMyBaHHS KyJIbTypH YCHOTO
MOBJICHHA, Op(OEMIYHOT TPAMOTHOCTI Ta KOMYHIKATUBHOI CIIPOMOXKHOCTI Y4HiB. B
yMOBax peajiizalii KOMIETeHTHICHOTO MiIX01y, 3aJeKJapoBaHoro B koHuenuii HoBoi
YKpPaiHChKOI IIKOJIM, OCOOJIMBOI aKTyaJbHOCTI HaOyBae NUTaHHSA J000py ¢
YOPOBAKCHHS TaKUX (DOHETHUYHUX BIPAB, SAKI COPHUSIN O 3aCBOEHHIO TEOPETHUHUX
3HAaHb 1 PO3BUTKY MOBJIEHHEBOT KOMIIETEHTHOCT] YUYHIB 3aKJIaJ(iB 3araJIbHOI CEPEIHbOI
OCBITH.

MoBJIeHHEBY KOMIIETEHTHICTh y CY4YaCHIW JIIHTBOAMJAKTHUI PO3MIISJAIOTH SIK
3JIaTHICTh OCOOMCTOCTI JOPEYHO M €(hEeKTUBHO MOCIYrOBYBAaTUCS MOBHUMH 3ac00aMU
B PI3HUX KOMYHIKQTUBHUX cuTyauiax. Y mnpamsx M. [leHTuwi ok HarosiomeHo Ha
INPAaKTUYHIA CHpPSAMOBAHOCTI HABYaHHS YKpPaiHChbKOI MOBH, OpPIEHTOBAHOTO Ha
dbopMyBaHHS B Y4YHIB YMiHb 1 HaBMYOK MOBJIEHHEBOI MIisTbHOCTI. JlocmimHuiis
MOCJIIJIOBHO MiJIKPECHIIOE, 110 MOBHI 3HAHHS MOBHHHI peali30BYBaTUCS B IPOILECI
CHUJIKYBaHHS Ta CIyTYBAaTH PO3BUTKY MOBJICHHS YYHIB, @ HE ICHYBATH BIJTOKPEMIIEHO
B1Jl KOMYHIKaTUBHOI MPAaKTUKU [2].

@OHETHYHI BIPAaBH Y IbOMY KOHTEKCTI BUKOHYIOTh MOJBIMHY (DYHKIIIIO: 3 OJJHOTO
00Ky, BOHHM 3a0€3Me4yI0Th 3aCBOEHHS ()OHETUYHUX MOHATH (3BYKH MOBIICHHS, CKIIQJ,
HAaroJioc, 1IHTOHAUIA), 3 1HIWOro — (GopMyrTh Op(dOEeniyHl Ta MOBJICHHEBI HAaBUYKH,
HEOOX1AHI JyIi TIOBHOLIIHHOTO YCHOTO CHIIKYBaHHSA. Y METOAMII HaBYaHHS
YKpaTHChKO1 MOBH (DOHETHKY PO3TIISIIAIOTH SIK MiATPYHTS (POpMyBaHHS MOBICHHEBUX
yMiHb. Sk 3a3Havyae B. KoBanb, «TeopeTudHi 3HaHHS 3 (POHETUKH € HEOOX1THOIO
OCHOBOIO JIJII pO3pOOKH 1 OOTPYHTYBaHHS METOJAMKHA BUBYEHHS 3BYKOBOI CHCTEMHU
MOBH, JUIsl BIIOCKOHAJIEHHS MOBHOTO CIIyXy, TOOTO [Uisi (pOpMyBaHHS TakuX YMiHb:
PO3PI3HATH 3BYKH B CJIOBI i BUPA3HO BUMOBJISITH CJIOBA; MU (EPEHITIFOBATH HArOJIOMICHI
1 HGHAroJIOIICHI CKJIay; BUSHAYATH MEX1 PEeUCHb; MABUITYBATH W 3HIKYBATH TOJIOC,
NPUCKOPIOBATH ¥ YMOBLIBHIOBATH TEMIT MOBJICHHS, KOPUCTYBaTHCS TIay3amH,
BHUIUISATH CJIOBA JIOTIYHUM Harojiocom» [1, c. 71].

VY WKUIBHIN OpaKTUI TOUIIBHO BUOKPEMITIOBATH PENPOAYKTUBHI, TPEHYBaJIbHI Ta
KOMYHIKaTUBHO  CHpsIMOBaH1  ()OHETUYH1 BHOpaBu. PenpoaykTWBHI  BIOpPaBH
(po3mi3HaBaHHS 3BYKiB, BU3HAUEHHS HAro0JIOCy, MOALI CJIIB Ha CKJIaJ1) 3a0€3MeuyoTh
0a3zoBe (OHETHUYHE YCBIIOMIJICHHS. TpeHyBasibHI BOpPAaBU (BUMOBJISIHHS CIIIB 1
CJIOBOCIIOJIYYE€Hb, 3ICTABJICHHS Op(OENIYHUX HOPM) CIPHUSIOTH aBTOMAaTH3allli
MpaBuIbHOI BUMOBH. KOMYHIKaTUBHO CHpsMOBaHI (DOHETHUYHI BIPABU IHTEIPYIOTh
(boHEeTUYH1 3HAaHHS B MOBJICHHEBY JISUIBHICTD YUHIB.

3pa3ku (POHETUYHHX BIIPAB:
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1. Opdoeniunuii TpeHiHr (MeTa — GopMyBaHHS HABUYOK HOPMATHBHOI BUMOBH B
yMOBaX MOBJIEHHEBOI AISUTBHOCTI). YYHUTENb MPOMOHYE YYHSIM BrOJIOC MPOYUTATH
CIOBa 3 HOPMATHBHUM HAaroJIocoM (kamanoe, ¢henomen, 3a80dHHs), TOSICHUTH
MO>KJIMB1 TPYJHOILI B akKIIEHTyallli Ta CKJIACTH 3 JIBOMa CJIOBaMH KOPOTKE YCHE
BUCJIOBJICHHS. .

2. Intonamiina BrnpaBa «Ckaxu MO-pi3HOMY» (MeTa — YCBIAOMIIGHHS pOJIi
1HTOHAIII1 B mpoiieci koMyHikaiii). OfHe ¥ Te K pedeHHs y4HI BUMOBJISIIOTH 3 PI3HOIO
1HTOHAIEI0 (PO3MOBIIHOI, MUTAIBHOI, OKIWYHOI0), BU3HAYAIOUHU, SK 3MIHIOETHCS
KOMYHIKaTUBHUI HaMip MOBIISL.

3. AynioaHani3 MOBJEHHS (MeTa: PO3BUTOK (POHETUYHOIO CIyXy M HaBHUOK
aHaJli3y YCHOTO MOBJICHHS). Y 4HI CIyXaloTh (PparMeHT yCHOTO BUCIOBICHHS (BUCTYTI,
J1aJIor) 1 BU3HA4Yar0Th OCOOJIMBOCTI BUMOBH, TEMIT MOBJICHHS, JIOT19H1 HaroJI0CH.

Taki BOpaBu BIJNOBIJAI0Th BUMOTaM YHMHHHUX MPOTpaM 3 YKpaiHChKOiI MOBH ISt
33CO, sKi OpIEHTYIOTh YYHUTEIs Ha TOEJIHAHHS MOBHOI TEOpli 3 MOBJIECHHEBOIO
MIPAKTUKOIO Ta POPMYBaHHS KOMYHIKATUBHOT KOMIIETEHTHOCT1 YUHIB.

Otrxe, GoHEeTHYHI BHOpPaBM — BAXKIMBUM 3acid PO3BUTKY MOBJICHHEBOI
KOMIIETEHTHOCT] YYHIB 3aKJIaJ[1B 3arajbHOi CEPEeIHbOI OCBITH, OCKLIILKH 3a0€3MeUyI0Th
inTerpanio GOHETUYHUX 3HAHb y NPAKTUKY YCHOTO MOBJIEHHS. IX cucTeMaTuuHe i
METOJMYHO BHUBa)XCHE BUKOPUCTaHHS crpuse (GopMyBaHHIO  opdoeniyHoi
IPaMOTHOCTI, IHTOHAI[IHHOT BUPA3HOCTI Ta KOMYHIKATUBHOI KYJBTYPH IIKOJSAPIB. Y
KOHTEKCTI Cy4YacHOi MOBHOI OCBITHM (DOHETHMKA TIOCTA€ SIK JII€BHM 1HCTPYMEHT
(dhopMyBaHHS MOBHOI OCOOMCTOCT1 YUHS.

Cnucoxk Jgirepatypu
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AHTUYHUU T'EPOMA B AHTPOITIOJIOT' TUYHIMN
IMAPAJIUTMI: OBPA3 I'EPAKJIA B CYUACHIN
AHTJIIUCBHKIN JITEPATYPI

TeepitinoBa Tersina
KaHAuAaT GUIONOTIYHUX HAYK, JOIICHT
KuiBcekuit ctonumunuit yHiBepeuteT iM. b. ['pinuenka

B cyuacHiii aHTmIHACHKIN JiTepaTypl CIOCTEpPIra€ThCs MiABUINCHUN 1HTEpPEC IO
AHTUYHOI CIAIUHU. AHTUYHUN 1HTEPTEKCT - TEMH, CIOXKETH, apXCTHUIIH - 3a3BUYAM
BUKOPHUCTOBYETHCSI TUCHMEHHUKAMU TSI TOCTIKEHHS BIYHUX MOPAJbHUX IIIHHOCTEH
1 TEepeoCMHUCIEHHS TyMaHICTUYHUX 11eaniB. (Cnocrepiraerbcs TEHAEHUIA A0
nepenoBigaHHs Mi(iB, BAKOPUCTaAHHS CTPYKTYPHUX MOJENEN aHTHYHUX TBOPIB, IO,
0e33anepeyHo, 30arauye TEKCTU Cy4acHOI JIITepaTypu, CTBOPIOIOYH J1aJIOT KJIACUKH 3
CHOTOJICHHSIM.

VYkpaincekuit gjocnigauk O. Keba mojinise TBOpH, SKI aneltoTh 10 aHTUYHOCTI,
Ha Takl TPYNH: Ti, B SIKUX «CIOKET PO3TOPTAETHCS OE3MOCEPEHbO B AHTHUHY J100Y 1,
AK TIpaBWJIO, € Bapiami€ero BiIoMOro Midy abo peanbHOI ICTOPUYHOI MOMII»
(«Hagzuuaitauii mocom», «lIloasitina moBa» B. T'ommiara, «Tsrap» JI. Bintepcon,
«Mosuanns aiByat» I1. bapkep Ta iH.); 1 T1, B IKMX «I0A1l B1IOyBalOThCS B HAIll Yac,
aJie IpeICTaBIICHI K aHAJIOT TIEBHOTO aHTUYHOTO CIOKETY 200 KOJIM TICBHUH aHTHYHUN
npetekct (Midpema, widosorema, apxeTun Towmo) QGopMye 1AEHHO-3MICTOBY
KOHLEMIo TBopy» («3emus mix ii Horamu» C. Pymiai ta in.) [1, c. 34]. Oxpemy rpymy
CKJIaJIal0Th TBOPH, «B IKUX 0araTonjIaHOBUMN CIOKET BKJIFOYAE MOJ1T IK aHTUYHO1 100M,
TaK 1 mi3HimmX enox ta cyyacHoct» («Ilamians Tpoi» I1. Axkpoiina, «Con CrimioHay
U. Mipca ta in.) [1, c. 34].

3 YHCIIEHHUX TBOPIB CYyYaCHOI aHTIMCHKOI JITEpaTypH JJIs HAIIOi PO3BIIKH MU
obepemo nBa: «l'epoi» C. ®pas 1 «Tsarap» . Bintepcon, sikux o0’ €aHy€e MparHeHHs
MOKa3aTH TepoiB aHTUYHOI MioJorii, 30kpemMa HaiBigomimmoro 3 Hux — ['epakia, B
AHTPOTIOJIOTTYHIN TMapagurMi, 3HAUTH BIJAMOBIAI Ha OABIYHI MUTaHHS MPO CYTHICTH
JIIOJIMHM Ta 17eabH1 IUISIXH 11 PO3BUTKY.

AHTpOMOJIOTIYHA TapaJurMa aHTUYHOCTI, 10 Oyia copMOBaHA B TEOPETUUHHX
Mpalsx JaBHbOTpelbKuX (iocodiB, BKIOUaia B ce0€ HU3KY OCHOBHUX ACIEKTIB, SIK-
OT: YSBIICHHS PO CTBOPEHHS JIFOAWHH, ii 3B’SI30K 3 O0KECTBEHHUM 1 3€MHUM, ii
MIPUPOY, KHUTTS 1 cMepTh. Sk 3a3Hauana O. [anpuyk, «JIfoauHa cTae MEHTPaTHHOO
TOYKOK MOpPaJIbHOr0, COIIAIbHOrO 1 (II0COYCHKOTO MPOCTOPY, y PE3YIbTaTi
dbopMyeThCS HOBAa KapTHHA CBITY 3 YSBJICHHSAM TIPO JIIOIUHY, ...BUPaKCHE Y
3HAMEHUTIN mpoTaropiBcbkiit hopmyii «JlroanHa — Mipuio Bcix pedei» [2, c. 456].
AHTHYHA aHTPOIIOJIOTISI TaKOX BKJIIOYAia YSABICHHS JABHIX TPEKIB MPO CTBOPCHHS
CBITy, NAHTEOH OOriB, YCTaHOBJIEHHS CTOCYHKIB MDK OoraMu 1 JIIOJAbMH,
I IMOPSAIKOBAHICTh OOKECTBEHHMM 1 3€MHHUM 3akoHaM. Kpim OoriB 1 Jrojei
BHJIUIUIACH 1€ OJIHA KaTeropis — repoi, HamiBOOTW 1 HAIMBIIOAWA, SKI Mald
0OXeCTBEHHE MPHU3HAYEHHS 1 OOMEXKEHHH 3eMHUH IUISX. TakoXk BOHA BKIIIOYaja
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VSBIICHHS TIPO AYATICTUYHY HPHUPOAY Camoi JIOIWHU, MOEAHAHHS JKUTTS TLIECHOTO
(3eMHOr0) 1 AYXOBHOro (MOCMEpTHOro 1 Oe3cMmepTHOro). I, HapemTi, JIyXOBHE
3pOCTaHHS JIIOJAWHM, MOITYKH CEHCY KHUTTS, MANOPSAKOBaHICTh DaTyMy 1 31aTHICTh
JI0 CaMOBJIOCKOHAJICHHS.

[Tucemennuk, apamarypr i akrop CriBen ®pail, maHyBaJIbHUK CTapOJaBHbOI
IPelbKOI KyJIbTYpH, € aBTOPOM aHTUYHOTO ITUKITY, SIKUW BKJIFOUA€ Taki TBOPH: «Midu»,
«I'epoi», «Tpos» (2017-2018). B «I'eposx» (“Heroes”) HUCbMEHHUK, IOTEITHO
nepenoBigayn ictopii mpo BigzoMux rpekiB (Scon, ['epaki, Ilepceit, Opdeit, Eaqum,
bennepodoHT), HamaraeTbcs MNPEACTaBUTH iX HE SIK HamiBOOTIB, IO BEPIIWIN
MOJIBUTH, a SK 3BUYAWHUX JIOJAEH 13 BCiMa HEOOJMIKAMH 1 MPOTHUPIYUSIMH.
PosnoBigaroun ictopito kutts 1 moaswuris I'epakia, C. dpail peKOHCTPYIOE yCTaneHH
apXeTHUIT aHTUIHOTO TePOsI, IO MPOCTEIKYETHCSA HAa OaraTboX PiBHSIX:

- O0kecTBEeHHa npupoja oaHoro 3 0atbKiB (I'epaks — cuH 3eBca 1 3eMHOT XKIHKH —
(diBaHCHKOI HApUI[l AJIKMEHN);

- 4yJIeCHE HApOJKEHHS (HApOMBCS BHACTIIOK HOUl KOXaHHS, SIKy MOTYTHiH 3eBC
PO3TATHYB /10 TPUJILATH IECTH TOJUH);

- HEBPa3NIUBICTH (11 4Oro 3€BC MiAKIaB HEMOBIS 1O TpyJed CBOEI IPYKUHU
I'epn);

- He3BUYaliHa cuila (sKa BUSBUIIACA BXKE B PAHHBOMY BIIll);

- IOKPOBUTEILCTBO OJHOTO OOra 1 MPOTUCTOSHHS 1HIIOMY (3aXHcT OaTbka 3eBca 1
yTUCKHU 3 00Ky ['epn);

- OoJicHa cMepTh (CXOHKEHHS JKUBIIEM Ha MOrpedaibHE BOTHUIIIE).

C. ®paii nokasye I'epakiia K JIOAUHY, SKa HA BIAMIHY BiJl IHIIUX, OyJia Ha/lJIeHa
HaJ3BUYaiiHO0 (iznyHOIO cuioro. He 3anepeuyroun Hemomiku reposi (He3rpaOHICTb,
KaTacTpopiyHa CXUJIBHICTh JO HAalaJiB MIAJEHCTBA, KOJU BIH HUIIMB BCE, IO
TPaIUBUIOCs Ha HOTO MIIAXY ), TUCBMEHHUK BUIUTSIE TaKi HOTO YECHOTH SIK-OT: JUTSIYa
MPOCTOTa, MPSIMOJIIHINHICTh, BIIEBHEHICTh Y CBOIX CHJaX, 34aTHICTh O CHIBYYTTS,
TOTOBHICTh IPUMTH Ha JIOMIOMOTY, TIParHEeHHs CIIOKYTYBaTH CBOIO nMpoBuHy. C. @paii
3asnauae: «oro Heoikn Gy pajie MHITHME, HiX BiapasHuMu. Sk Moka3aB 06MaH
AtnanTta 1 xutpicte 3 Aigom, ['epakn He OyB 30BCIM MM030aBICHUN TOETHAHHS
PO3CYIIIMBOCTI, KMITJIMBOCTI 1 TPAKTUYHOI ySIBU, SIKE TPEKH Ha3uBaiIu Hyc» [3]. Kutts
reposi — 1€ 3pa30K CTIMKOCTI 1 3[aTHOCTI MEPEKUBATH HETApa3Iu i YTUCKH KOPCTOKOL
i MctuBoi ['epu nuiie 3a pakT CBOro HapOHKEHHS.

Tomy C. ®paii mepeBakHO 30CepeHKYETHCS Ha BU3HAYEHHI 3aciyT ['epakia sk
CIIPaB>KHBHOTO HAPOJIHOTO reposi. BiH BUAISE Taki HOTO SIKOCTI 1 3100y TKHU:

- HaiicunpHima moaunHa B ictopii: «KoaHa mroanHa 1 Maike KoiHe 0e3cMepTHE
CTBOPIHHSI HE MOTJIM TTOA0JIaTH Horo (izudaHo» [3].

- Tloxnukanns ['epakna — oyuWIIaTH CBIT BiJ ICTOT JaBHBOTO MOPSAKY. Sk
3ayBaxye [Ipomereir y po3moBi 3 ['epakiom, BiH OYB HapOJKEHUN ISl TOTO, 1100
«pATyBaTH 3eBca W IHIMIUX OOTIB BiJ BENMKOI W HEBIABOPOTHOI 3arpo3m» [3] —
MOBCTaHHS BEJIETHIB, 10 MPArHyau miakoputu OiMmil.

- T'oTOBHICTH MPUNTH HA JOMOMOTY 1 TOBAPUCBHKE CIIBUYTTS PYyXalOTh Maiike
BciMa BunHKamu ['epakia. Bin Bctynae B Oiliky HaBiTh 3 TaHaTOCOM, 11100 OBEPHYTH
70 CBITY XKMBHUX JpPYXHHY Horo npyra Aamera. B maiiGyTHbOMY, KOJIM Hpuiizie dac
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OUTBM 3 THTaHaMHu, BiH BpATye [epy, «HI Ha MHTh HE 3aMHCIIOIOUHCH MPO Ti
CTpaKJaHHs, Kl BOHA HaKJIMKajla Ha HbOTO 3a I[iJIe KUTT» [3].

- Kopucts Bij ioro nmoaBuUriB: Micias OYUIICHHS ABrI€BUX CTa€Hb MOTOKH THOIO
30aratunu piBHUHM 1 JJanu Emmaam, mo 3a0e3meuunsio JroasM OaraTUi BpoKail, a
['epaxity — BISYHICTD 1 HApOHY JI000B. «3aBsku ['epakiny Hemes crana 6e3nedHoro,
a Takox JlepHis 1 ropa Epumand. I'epaki cTaB repoeM He TUIBKH cepe/l 11apiB 1 BOIHIB.
Bin craB HapogauM repoem» [3].

- I'epakn oOnamToByBaB HOBI PEXKUMH 1 TUHACTI B MOJITUYHOMY CEPEIOBUIII, 1
UM peKMMaM 1 JUHACTISIM HaJleXaJlo 3irpaTu KIIto4oBi podi B ictopii Ennagu. SAxmo
Kanm 6yB repoem-3acnoBHuKoM DiB, a Teceit — Adin, ['epakia moxxHa Oynio BBaXatu
repoemM-3acHOBHUKOM [ pemii» [3].

Poman JI. Bintepcon «Tsarap» (“Weight”, 2005) OyB Hammcanuii B Mexax
MIKHapOJIHOTO JIITEpaTypHOro mpoekty «Midu» 1 € mepenoBilaHHAM ICTOPIi MPO
['epakia 1 ATinaca B KOHTEKCTI pO3IMOBIIl PO OJAMHAAUATHIA MOABUT OOTaTHPS.

He 3nmwxytroun BusHanHs 3acnyr ['epakia, JI. Bintepcon, Ha Biaminy Big C. ®pas,
po3risaae MOro sk Takoro, 10 MOCTYIIOBO BTpayae CBOE MOKIMKaHHS reposi-HaniBoora
1 BUSIBJISIE Ba/IU JIFOAMHU-aHTUT€POSL.

binapny omnosuiito «['epoit — AHTHrEepoil» Ak auieMy «OyTH — BOJIOIITH
BH3HAUMB HIMEIBKUMA colliabHUN Tcuxoior 1 nmuchbMeHHuK E. @pomm. Ha ioro
IYMKY, BHU3Hau€HHs «OyTH» O3HAua€ «BIAMOBY BIiJ] CBOrO €rOLEHTPU3MY 1
ce0emo0CcTBay, a 3aHYPEHHS «B €roi3M BOJIOAIHHSA... MOPODKYE 3JI0 SIK JESKHMA
IHCTUHKT, 110 MPEACTaBIIsi€ MOTEHIlaN JIOJAChKo1 perpecii» [4]. JlocnigHuk BBaxae
reposi HOCleM 11€i «OyTW», a aHTUIeposi — BTUICHHAM 14€l «BOJOAITH». Tomy
MparHeHHs: 10 OyTTd O3Hayae 3JaTHICTb KEpPyBaTHCS PO3YMOM 1 CYMJIIHHAM, a
MIParHeHHs 10 BOJIOAIHHS — PO3YMHEHHS y BUPI IppalllOHAIbHUX MPUCTPACTEN.

Sx namiBOor, 'epaki B OJHAKOBIM Mipi CHUIKYEThCA 3 PI3HUMHU OOXKECTBAMU 1
NpOCTUMM JIOJbMH. ['epoil BBakae cebe HEMEepEeMOXHUM CYNEPMEHOM, SKUAU
KEPY€ETbCSl BIIACHUMH OakaHHSIMHU: «B 1oHOCTI s moOuB moxBaymTHCS. BOuBaB
HaIpaBo ¥ HaJiBO, IBAJITYBAaB, 1110 TIOTAHO JIeXkKaso, a 1HIIe mpocTo xep» [5]. Brim,
o0 CIMOKyTyBaTH TIPOBHMHY 3a BOWBCTBO pOJWHU BiH, 3a Haka3oM OOTiB,
BIJINPABIISETHCSA Ha CIyx)O0y 70 1apsi EBpicdes 1 BUKOHye HOro JBaHAIIATh HAaKa3iB.
OnuHanugaTvii, Ha JTyMKYy Oaratbox IOCIIJHUKIB, BBa)KaBCS HAMBaXYUM, OCKUIBKH
nepeadayaB 3100y TTS 30JI0THX SIOJIYK 3 caay HOTo oABIYHOI BoporuHi ['epu, 3Maranus
3 TUTaHOM ATiacoMm (B IHIIMX TEKCTax — AHTeeM), BOMBCTBO JIpakoHa Ta Ie M
yTpUMaHHS Ha CBOIX IJIe4ax HEOECHOTO CKIICTIIHHS.

B pomaHni onuc 11s0ro moBUTY CYNIPOBOKYETHCS HATIPYKEHUM TICHXOJIOTi3MOM,
B CB1JIOMOCTI Ireposi BIepIie BiI0OYBAETHCS PO3KOJI, KU IPUMYIIIYE 3aMUCTUTUCS HAJ
NUTaHHAM «4oMy». B camy D'ecnepin Oorunst ['epa, cipocTOoByrOUM IMEpEKOHAHHS
reposi, 10 BCE B MOT0 >KUTTI BiIOYBAEThCS 32 BOJICKO OOTIB 1 37101 J0JI1, 3ayBaXye€: y
BCIX CBOIX HEIIACTSIX BUHYBATUH BiH CaM, B HbOMY «3aHAQJATO OaraTo JOIuHU» [5].
CnalOKkicTh Tepos TOJIATAaE B MOTr0 HEKEPOBaHINA PYHHIBHIN CTHXIi, sIKa BPEIITI-PEIIT
npusBeze a0 3arubeni: «Tebe 3pyliHye He Te, 110 TH 3YCTpIHEIl Ha CBOEMY LUIAXY, a
te. mo T4 €, ['epaxne» [5]. 1. Bintepcon mume: «ChoroaHi BOepie y >KATTI BiH
3aJiyMaBcsi Ipo Te, 1110 poOuTh. BiH 3aMuciauBces Ham TUM, XTO BiH Takuid... [1lo skio
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BiH BHiifie 3 caay 1 moBepHe reth?... o Ko 3iruyT MailbyTHE Tak K€ JETKO, SIK
3ami3Hui npyT? Xiba He MOKHA YXWJIMTHCS B J0J1, 1 Xaik co01 moBepTae, Kyau i
3amaHeThes? 1o yrpumye Horo, He ae oMy pyXaTucs, 110 MPUMYIIYE HOTO TSHKKO
BOJIOYMTH Mi3€pHE JKUTTA, HAUe BEJIMUE3HOr0 OMKa — HemiaioMHui ryr? YoMy BiH
TepnuTh sspMo ['epu?... I Toal Bhepine B *UTTI BiH MOIyMaB, III0 HECE CBOE BJIACHE
SPMO 1 HiuMe€ ObIe» [S].

OnToJIOTIYHA TpoOJIeMaTHKa — YCBIJIOMJICHHS JIIOJAUHOIO CBOOOIM BHOODY,
3IaTHICTh TPUAMATH PIMICHHS 1 CIIPOMOYKHICTH 3MIHUTH JKUTTS — TOPYIIYETHCS B
TBOpax 00ox muchbMeHHUKIB. I C. ®paii, 1 JI. BiHTepCcOH MOKa3ylOTh Teposi, SKHMA
HaAMara€eThCsl OCATHYTH €K3UCTEHINABHI TIPOOJIEMH CEHCY OYTTS, MiAMOPSIAKOBAHOCTI
Boii OoriB 1 darymy. Ane sxmo B pomadi JI. BiHTepcoH repoil BHUSBISETHCS
HE3JIJaTHUM I110-HEOY/Ib 3MIHUTH B CBOEMY JKHTTI 1 IIf 1€ MOTO CIIOYATKy OCHTEKHUTh
1 Ipatye, a MOTIM CXOJIUTh HaHiBelb, TO y C. @pas ['epaki cBiIoMO BUOUpAE T€, 1110
cynuna iiomy nosst. Ha nponosuuito I[Ipomerest 3po6utH cBiil BUOIp, CTaTU BUIBHUM,
3a0ytu mpo I'epy i EBpucdes, 3HaliTh €001 JIpYyXKHUHY, POCTUTH [ITEH, KUTH B
CIOKIMHOMY CIIOTJISIIaHH1, TI000BI i1 6e3TypOOTHOCTI, [ 'epakit 3anepedye, 110 npu BCii
MIPUBAOJIMBOCTI TAKOTO KUTTS BIH PO3YMIE, 110 HE I IbOTo HapoauBcs: «I cripaBa He
B TBOIX CJIOBaX 1 HE B CJIOBax OpakyJa, a B TOMY, IO g TaK BiAuyBaro. 3Har0, HA 110
3MaTHUH. 3arepeyuyBaTu 1€ — BCe PiBHO, 10 3paauTH. S 6 HeHaBUIIB ceOe J0 KIHIIS
CBOiX JHIB» [3].

TakuM 4MHOM, PENPE3ECHTYIOYN aHTUYHOTO TepOsl B aHTPOMNOJIOTTUHIA Hapaanurmi,
JI. BiHTepcoH Ouibllle aKLUEHTy€e yBary Ha MHOro HEJOJIKax JIIOJACHKOI HaTypH,
HE3JaTHOCTI OCSTHYTH €K3UCTEHIlaIbH1 npoOsieMH, MTUCBMEHHUIL IO CYyTI
neMmidouiorizye icropito I['epakna. C. ®pall, HaBmaKu, MIJKPECIIOE, 110 HAaBITh
HEJIOJIIKK XapakTepy repos 1 HeOakaHHsI 3MIHUTH JIOJIIO MOSICHIOIOTh HE CIa0KICTh, a
YCBIJIOMJICHHSI CBOTO TMOKJIMKaHHS, Tepoi3M 1 Benuu ayun [epakna, sKuil Juis
OUIBIIOCTI TPEKIB 3AMIIAETHCS 3pPA3KOBUM IMPUKIAIOM TOTrO, SKUM Mae OyTu
CIIPaBXHIH Tepoil.
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BIIVIUB CIIEHIAJIBHO CITPAAMOBAHUX OIBUYHUX
BIIPAB HA ®YHKIIOHAJIbHU CTAH
PATYBAJIBHUKIB JICHC YKPAIHU

YcauoB JIMutpo

JoxTtop dimocodii

JlotieHT Kadeapu MoKeKHO-PATYBAIBHOI Ta (P13MYHO] MiITOTOBKH,
HarmionansHuil yHIBEpCUTET HUBLILHOTO 3aXUCTYy Y KpaiHU

Korao Bosoaumup
Crapmumii Bukiiagad kadeapu moxeKHO-pATYBaIbHOI Ta (PI3UYHOT MIATOTOBKH,
HartionanpHuil yHIBEpCUTET LIUBUIBHOTO 3aXHUCTY Y KpaiHU

Xmesmwk Ouiekcanap
Buxknanau kadeapu mosxexxHO-psITYBaJIbHOI Ta (D13UYHOI MITOTOBKH,
HartionanpHuil yHIBEpCUTET LUBUIBHOTO 3aXHUCTY Y KpaiHU

KyprbocoB €Bren
Buxknanau kadeapu mosxexxHO-psITYBaJIbHOI Ta (D13UYHOI MITOTOBKH,
HartionanpHuil yHIBEpCUTET LUBUIBHOTO 3aXUCTY Y KpaiHU

ApxuneHko Bosioaumup

Kanguaat Hayk 3 ¢p13MIHOTO BUXOBaHHS

JlotieHT Kadeapu MoKeKHO-PATYBAIBHOI Ta (PI3UYHOT MIATOTOBKH,
HartionanpHu#l yHIBEpCUTET LIUBUIBHOTO 3aXHUCTY Y KpaiHU

30poiiHa arpecis pociiicbkoi (eaepariii MpoTH YKpaiHu Mpu3Beia 10 CyTTEBOTO
YCKJIQTHEHHSI YMOB MpPOQECIiHOI ISIIBHOCTI PATYBaNbHUKIB JlepkaBHOI CiyxOu
VYkpainu 3 HaA3BUUalHUX CUTYyalllil. BUKOHaHHS aBapiiiHO-pATYBaJIbHUX POOIT y 30HI
OOMOBHUX 1 CYNPOBOKYETHCA 3HAYHUMH (DI3UYHUMHU HaBaHTAKEHHSIMU, TPUBAJIOIO
po0oTOI0 y 3ac00ax 1HAMBITYAIBHOIO 3aXUCTY, BACOKUMH MyJICOBUMU PEAKLIAMHU T
IIBUJKUM PO3BUTKOM BTOMH [ 1-3]. ¥V 3B’513Ky 3 IMM aKTyaJIbHUM € OIIYK €(peKTUBHUX
3ac00IB yJOCKOHaNeHHs (I3UYHOI MIJTOTOBKM PATYBAJBHUKIB 3 ypaxyBaHHSIM
peanbHUX YMOB iX MPOQeCciiHO1 AISUTBHOCTI.

Metoto  pmocmigxeHHss Oyno OOrpyHTYBaHHS €(QEKTUBHOCTI  CIELIaIbHO
PO3pO0ICHOTr0 KOMITIEKCY (Pi3WYHUX BIIpaB, CIPSMOBAHOTO HA MIABUIICHHS PIBHS
cnemianbHoi  QizuuHoi migrotorneHocti paTyBanbHUKIB JICHC VYkpainu g0
BUKOHAHHS 3aBJIaHb B YMOBaX BOEHHOTO CTaHYy.

VY meparorivHOMy eKCIepUMEHTI B3siu ydacTh 20 KypcanTiB HarioHaibHOTO
YHIBEPCUTETY LUBLIBHOIO 3aXUCTy YKpaiHH, sIKI HE MaJId MEIUYHHUX MMPOTUIIOKA3aHb
0 BUKOHAHHS (DI3MYHUX HABAHTAXKCHB ITIBUINEHOI 1HTEHCHBHOCTI. JloCIimKeHHS
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TPUBAJIO OAWH MiCsIb. 3aHATTSA MPOBOJWINCA TPU pa3d Ha TIDKIACHb y paMKax
HaBYAJIbHUX 3aHATH 3 (P13WYHOT I1JTOTOBKH.

Kypcantu BUKOHYBaJM CHELIQJIBHO PO3pOOJIEHUH KOMIUIEKC (PI3MYHMX BIIPAB,
3MICT SIKOT'0 OYB CIIPSMOBAHUMN Ha IMITAIlI}0 TUITOBUX IPOQECIHHUX 1M pATYBaJIbHHUKIB
I1]] Yac IPOBEICHHS aBapiitHO-pATYBaIbHUX poOiT. KoMmIuieke BKiIroUaB epeMilieHHs
BaHTaXX1B Macoro 25—40 Kr Ha 0OMEXEHY JUCTAHIIII0, CUJIOBI BIIPABHU 3 BJIACHOIO Baroko
y Oe3nepepBHOMY peXuMi, BIPABU HA CTATUYHE YTPUMAHHS 10JIOKEHb, [1€PECYBAHHS
y HamiB3IrHyTOMY TIOJOKEHHI, a TaKOX [WXaJbHI BIPAaBU BIAHOBIIOBAIHLHOTO
XapakTepy.

BuxoHnanHs1 BrpaB 3/1HCHIOBAJIOCS Y BUCOKOMY TEMIIi 3 MIATPUMAHHIM YacTOTH
cepleBUX CKOpodeHb y Mexax 150—180 yn/xB, 1o BiANOBITA€E PIBHIO (PI3UIHHUX
HAaBAHTAKEHb I1J] Yac peajbHUX aBapIMHO-pATYBaIbHUX poOIT. Takuil miaxizg
J03BOJIMB MOJIEJIOBATH €KCTPEMalbHI YMOBHU MAISUIBHOCTI PSATYBAJIBHHKIB 1 CIPUSAB
(hopMyBaHHIO CIELIAIbHOT BUTPUBAJIOCTI.

Jiis o1iHIOBaHHS €()eKTUBHOCTI KOMIUIEKCY BU3HAUYAIKCS IOKa3HUKU CEPETHBOTO
MyJIbCY M1 4ac BUKOHAHHS YMOBHOT'O aBapiiiHO-pATYBAJLHOIO 3aBJIaHHS, yac HOro
BUKOHAHHS Ta Cy0’€KTUBHMI pi1BEHb BTOMU. BUMiproBaHHS IPOBOJMINCA 10 TOYATKY
EKCIIEPUMEHTY Ta UIOTUKHEBO BIIPOJIOBXK YChOTO MEPIOY NOCHIKEHHS [4].

JIJ1st KUTbKICHOT OIIIHKU €(peKTUBHOCTI CHEIiaIbHOTO KOMILIEKCY (PI3UYHUX BIIPaAB
[IPOAHANI30BaHO JAMHAMIKY IIOKa3HHMKIB CEPEIHBOrO IMyjibCcy KypcaHTiB. Cepeane
3HAQYEHHS YaCTOTH CEPLIEBUX CKOPOYEHB JI0 BIPOBAKEHHS KOMIUIEKCY CTAaHOBUIIO 172
yA/XB, 110 BIJAINOBIJIaJO BUCOKOMY PIBHIO (P13MYHOTO HampyskeHHd. Ilicias mepuioro
TUXKHS 3aHATh CepeAHiil myJibec 3HU3UBCA 10 168 yn/xB, Ha Apyromy THXHI — 110 165
yI/XB, Ha TpeThoMy — 110 161 yn/xB. Ilicis 3aBepiieHHs] MICSIYHOTO IUKITY 3aHSTh
MOKa3HUK CTaHOBUB 158 yn/xB, mo Ha 14 yn/xB (=8,1%) MeHIIe NOPIBHSAHO 3

MOYaTKOBUMH 3HAYCHHSIMMU.
luHaMika cepeHbLOro NyNbCy KYpPCaHTIB NPOTArOM MICALA

172 A

170 +

168 1

166

164 A

162

CepeHiR nynsc (ya/xe)

160 4

158 A

T T T T T
[o novaTry 1 TMHOEHL 2 T OEHBE 3 TUMOEHL 4 THR OEHE
ETann ekcnepumMeHTy

Pucynok. 1. Jlunamika cepelHbOTO MyJIbCY KYPCAHTIB IT1J1 YaC BUKOHAHHS YMOBHOT'O aBapiiHO-
PATYBAJIBHOTO 3aBJAaHHS IPOTATOM €KCIIEPUMEHTY [aBTOPCHKUIN PUCYHOK |
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AHani3 TUHAMIKUA CEPEIHbOTO IMYJbCy, MPEICTaBICHOI Ha pUc. 1, CBIAYUTH PO
MOCTYIIOBE Ta CTIMKE 3HIMXKEHHSI MYJIbCOBUX PEaklliii KypCaHTIB YNPOJOBXK YChOTO
nepioly exkcrnepumenty. lle miaTBep/Kye 3pOCTaHHsS aganTalliiHUX MOXKJIUBOCTEH
CEpIEBO-CYJMHHOI CHUCTEMHM Ta IIJBUINCHHS PIBHI CHEIlaabHOi  (HI3UYHOT
BUTPUBAJIOCTI ITiJ] BIUIMBOM CIICHIAIbHO PO3POOJICHOTO KOMILIEKCY (PI3MUHMUX BMpaB.
BonHouac oTpumaHi JaHi JEMOHCTPYIOTH 1HAMBIIyajdbHI OCOOJMBOCTI peakiii
opraHizMy Ha (pi3MuHE HaBaHTAXKEHHS, IO MPOSIBIISIIUCS y PI3HOMY TEMITi 3HUKEHHS
YaCTOTH CEpIEBUX CKOPOYEHb cepel OKpeMHX KypcaHTiB. Taka BapiaTUBHICTb
MOSICHIOETHCSI BIAMIHHOCTAMU Y BHXIJHOMY piBHI (PI3UYHOT MiATOTOBIIEHOCTI,
(GYHKIIIOHATEHOMY CTaH1 OpraHi3My Ta IIBUIKOCTI aJanTaliifHUX MpoIleciB. 3arajbHa
TEHJIEHITII 70 3MEHIIEHHS CEPEeIHBOTO TYJbCY INCIS BHUKOHAHHS HAaBaHTa)XCHb
CBIIUMTh NP0 MIJBHUILEHHA EKOHOMI3allli CepleBOl AISUIBHOCTI Ta €(EKTUBHOCTI
BI/IHOBHUX TMPOLECIB, IO € BAXKIUBUM ITOKA3HUKOM TOTOBHOCTI KYpCaHTIB [0
BUKOHAHHS MNpoQeciiHUX 3aBAaHb B YMOBAaX IMIJIBUIIEHOTO (PI3UYHOTO Ta
MICUXOEMOLIIMHOTO HaIPY>KEHHS.

OTxe, OTpUMaHi Pe3yJbTaTH MIATBEPKYIOTh €(EKTHUBHICTh 3alPOIIOHOBAHOTO
CHEIIaJbHOTO KOMIUIEKCY (I3MUHUX BIpaB SK 3aco0y MiABUIIEHHS (I3UYHOI
rotoBHOCTI paTyBanbHUKIB JJICHC Ykpainu 1o BUKOHaHHS MpodeciiiHuX 3aBJaHb B
YMOBaX BOEHHOTO CTaHy. 3acTOCYBaHHA KOMIUIEKCY CIpusie (OpMYyBaHHIO
CreliaJIbHOI BUTPHUBAJIOCTI, 3MEHIIIEHHIO (PI3MYHOT BTOMHU Ta MOKPAIICHHIO afanTallii
OpraHi3My J0 BUCOKHUX (DI3UYHUX HABAHTAKCHb.
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LU®POBA TPAHC®OPMAIIS B CYJTHOILIABHINI
IHIYCTPIi: OCHOBHI IIEPEBATH TA PIIIIEHHS

HlymisioBa Karepuna BosronumupiBHa,

noktop ¢diocodii (PhD), normenr,

JOIIEHT Kadeapu TEXHIYHOI eKcIuTyaTalii GJory,

HanionansHuit yniepcutet «Ojechbka MOPChKa akajeMisy, YKkpaina

IlymisoB JImutpo IropoBuy,
acIlipaHT, MaricTp CyJHOBOIIHHS,
HanionansHuit yniBepcutet «Ojiecbka MOpPChKa akajeMisny, YKkpaina

CynHoriaBHa IHIYCTPIS € JKUTTEBO BAXKJIMBOIO CKJIAJIOBOIO CBITOBOI TOPTIBII,
OCKUJTbKM (DYHKIIIOHYBAHHS JIAHI(IOT1B JIOTICTUYHHUX IMOCTABOK MA€ BAXJIMBE 3HAUCHHS
JUIE €KOHOMIYHOTO PO3BHUTKY KpaiH 1 € KPUTHYHO BAXKIUBUM MJIA MPOJOBOIBYOL
oe3nekn. ToMy BIPOBaKEHHS LU(PPOBHX TEXHOJIOTI Yy MOPCBKY I1HIYCTPIIO €
HEOOXITHUM [JIsl MIABULIEHHS CTIMKOCTI Ta KOHKYPEHTOCHPOMOMXHOCTI MOPCHKHX
JOTICTUYHUX MOCTABOK [1].

[MuppoBa TtpaHchopmamis B CydaCHOMY CYIHOIUIABCTBI (opmye MalOyTHE
MOPCBHKHX OIepaliidl 1 BKJIIOYA€E IHTErpalilo Pi3HUX TEXHOJOTIH, 5Kl 3a0e3MeuyoTh
JIOTICTUKY, KOMYHIKaIlli, 0e3MmeKy, onepaiiiHy JisbHICTb, 10 BIUTUBAIOTH HA MPOIIECH
MPUIHATTS pIllIeHb, a TAaKOX ONTUMI3AIlI0 3arajibHOi MPOIYKTUBHOCTI B PI3HUX
aCIeKTax MOPCHKOI raixysi Ta €KOJIOTTYHY CTIHKICTb.

[HHOBaITIHI TeXHOMOTT, Takl Sk mTyyHul iHTenekT (L), anamiz nanux, [HTepuer
pedeit, OJOKUelWH 1 aBTOMaTH3allisl JO3BOJSIOTH 3MIMCHIOBATH HAaBIramio 3
MIHIMaJILHOIO YUYacTIO JIFOJIMHM (HAIpHKJIa, aBTOHOMHI Cy/IHA 1 O€3IUJIOTHI HaIBOJIHI
anmapat, eneKTpu(iKoBaHI  aBTOMATHU30BaHI  MOPTOBI  KpaHW, AaBTOHOMHI
HAaBAHTAXXyBayi, aBTOMATU30BaHI TEPMIHAJIU B MOPCHKHX IMOPTaX, K1 3a0€3MeUyIOTh
JTUCTaHIlIiHE TEpPEeMIlIEHHs] KOHTEHMHEpIB MDK MalJIaHYuKOM 1 TMpUYaIoM 3a
JOTIOMOTOI0 LIEHTPaJII30BAHOI0 JUCHIETYEPCHKOro IEHTPY TowIo) [2].

B pe3ynbrari iHTerpatii nepeoBux HUPPOBUX TEXHOJIOTH Y CYyTHOIJIaBHY Tally3b
3a0e3neuyeThCs: ONTHMI3alisl OMNEpaliil; ONTUMI3alisl MApUIPYTIB; MOJIMILIECHHS
KOMYHIKaIlil; 3HM>KEHHS] BUTPAT 1 MiABUILEHHS TPUOYTKOBOCTI; CKOPOUYEHHS TEPMIHIB
JIOCTaBKM BaHTAX1B; MOHITOPUHT XapaKTEPUCTUK CyJHA B PEKUMI PEaJbLHOTO Yacy;
MOJIIIIEHHS] POOOTH MOPTY; 3HIKEHHS BUTPATH CyIHOBOTO MalMBa; MPOTHO30BAHE
TeXHIYHE OOCIYroBYBaHHS Uil 3amo0iraHHs BiIMOB OOJaJHAHHS; MOJIMIICHA
BIJICTe)KYBAHICTh JIOTICTUYHUX JIAHIIIOTIB; MIiHIMI3aIlsl BIUIMBY Ha HABKOJMUIITHE
CEpEIOBHUILE.

OcHoBH1 niepeBaru ¢ poBoi TpanchopMmallii B CyTHOTUIABCTBI BKIIFOYAIOTh:

- enlekmpoHHa OoKymenmayis: 3abe3rneuye Tepexij Bij MamnepoBoi 0OpoOKH
JOKYMEHTIB JI0 €JIEKTPOHHO1, OKPAIlyIOUr aIMIHICTPATUBHI MPOLECH 1 CKOPOUYIOUHU
KUIBKICTh TTOMUJIOK, CIPOIIYIOUU 1 MPUCKOPIOOYM OOpPOOKY TakMX AOKYMEHTIB, SIK
KOHOCaMEHTH 1 MUTHI Aekiapaiiii. Lle 103BoJisie JOTpuMyBaTUCS HOPMATUBHUX BUMOT
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1 oOMiHIOBaTHCA JaHWMH 13 3aIliKaBICHUMH CTOPOHAMH, ONTHMI3yBaTH MOPCHKI
omepallii Ta 3H>KYBaTHU aIMIHICTPATUBHI BUTPATH;

- gidcmedwcennsi 6 peanvHomy yaci (puc. 1): uudposi cucremu 3abe3neuyroTh
Oe3nepepBHY BHUJUMICTh MICIIE3HAXO)KEHHSI CYJIEH, CTaHy BaHTaXy Ta XOAYy
MapupyTy, IO J03BOJSIE CYJIHOIUIABHUM KOMIAHISIM MIBUAKO IpUMaTu
OOTpYHTOBAHI pIllIEHHS, YHUKATH 3aTPUMOK 1 €KOHOMHUTH IaJIMBO, HaJaBaTH TOYHI
OHOBJIEHHSI TIPO CTaTyC BaHTaXy, KEPYBATH 3aBAHTAKEHHSIMHU IMOPTIB, €(PEKTUBHO
KOOpJMHYBAaTU NpUOYTTA Ta BiAMpPaBICHHS BaHTaxXiB [3];

KOMILIEKCHHUI MIIXIJT
JIO IM®POBI3ALII IIOPTY

IIVIAHYBAHHS
1 YITPABJIIHHSA
AHaJiTHKA TOKa3HUKIB
B OHJIAWH PEXKUMI 1
MIPOTHO3YBaHHS
pe3yJbTaTiB

BI3YAJII3ALIS NO3UIIOHYBAHHS

€nuHe BikHO 300py iH(popmartii ? H03I/IIIiOHyBaHH$I CyJIeH B
npo cTaH 00’eKTa > z aKBaTop i I opry i
/'/ BIZICTEXKEHH iX NepeMilleHb

MOHITOPHUHI'

BAHTAXKHHUX
TIJIAT®OPM
Bino6pakeHHs TOnonorii
w1aT(hopM 3 KOHTPOJIEM
3aBaHTAXCHHS CyIHA

AHAJIITUKA
I3BITHICTH
IIporHo3yBanHs i

IHTEJIEKTYAJIBHE
BIJEOCHOCTEPEXKEHHS

Kourpons 1otpumanns Texsiku 6esnexu ta
3aCTOCYBaHHs 3aC0O0IB {HHBIAyaTbHOTO 3aXHCTY

MOHITOPUHI
KOHTEMHEPHOI'O
TEPMIHAJTY

Binobpasenns Tononorii niarhpopm
3 Bi3yani3alieio Ta BiICTeXKEHHIM
KOHTEHHEDIB

MOJIECIIIOBAHHS Ha OCHOBI
310paHuX 3a BCIO icTOpiI0 . £
JIAHHUX & . R © ONTUMIBALISA
Piwerss 3a1a4 3 pO3TalIyBaHHS Cy/CH, IUIAHYBAHHS i
PO3MillCHHS BAHTaXIB, BAOOPY ONTHMANTbHHX
MapuIpyTiB TEXHIKH, BUSHAYCHHIO CKJIaICBKUX
TJIOIIA0K 1 MiCLIb

KOMIIVIEKCHA JIA'HOCTHKA
TEXHOJIOI'TYHOI'O OBJIAJJTHAHHS

TIporno3yBaHHs nepCneKTHB eKCILTyaTallil, ONTHMI3allii TeXHIYHOrO
00CIyroByBaHHs i PEMOHTY, IIONEPEKEHHs PANTOBHX BiIMOB

Puc. 1. ABTOMaTH30BaHu# KOHTPOJIb MOPCHKOI MOPTOBOI IHPPACTPYKTYpH HA OCHOBI
I Ta TexHnonorii no3urionyBanHs [aBTop puc. 1: lllyminosa K. B.]

- NpOocHO308aHe MeXHiuHe 00C/y208y8anHs: NO3BOJIAE aHANI3yBaTh 1H(MOpMAIio
TaTYuKiB MOHITOpUHTY [HTepHET-TexHoJori# (IT) nas KOHTPOJIIO CTaHy CYJAHOBOTO
oOJlalHaHHs, BUSBJISATH Ta yCyBaTU IMOTEHIIMHI MPOOJIEeMH JO TOro, SK BOHHU
MPU3BEIYTh J0 HECIPABHOCTEH, MIHIMI3yBaTH 4Yac MPOCTOI0 CYJEH 1 BUTPATH Ha
TEXHIYHE 00CITYyrOBYBaHHS, IIPOIOBKYBATH TEPMIH CITy>KOU 00aHAHHS,

- aHani3 OaHuX: BUBYEHHS BEJHMKHUX MOTOKIB JAHUX 3 Pi3HUX JKEpes - TOKa3HUKU
MPOAYKTUBHOCTI CYJIEH, MOTOJHI Ta PUHKOBI TEHJICHIIIT IJi1 ONTHUMI3allli MOPCHKUX
JIOTICTUYHUX OMEpalliid, CKOPOUEHHS BUTPAT 1 JOTPUMAHHS €KOJOTTYHUX HOPM;

- enekmponHi Hasieayitini cucmemu, Taki sk ECDIS: migBumiyots 6e3neKy cyaeH,
HAJal0Th TOYHY 1 aKTyajlbHY HaBIramiiiHy 1H(QOpMAIliIo, 3HIDKYIOUH PHU3UK
MOMMJIKOBUX pillIeHb (haxiBIiB MOPCHKOI raiysi, JO3BOJSIOTH MIABUILIUTH TOYHICTbH
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IUTAaHYBaHHSI MapIIpyTy, BIACTEKYyBaTH CYyJAHO B peajlbHOMY 4Yaci 1 MPOTHO3YBaTH
MOTOJTy JIJIs ONITHMI3allil HaBIralitHUX MapIIpyTiB;

- nidsuwena beznexa: MIPOTOKOIM OE3MEKH 3aXUIIAIOTh OTIEPATUBHY Ta KIIIEHTCHKY
iH(popMallito BiJT HECAHKIIOHOBAHOTO JOCTYIy Ta BHUTOKY JaHHUX, THM CaMUM
3HIDKYIOUM PU3UK MIPATCTBA Ta KPAJiKOK;

- ynpasnintsa ¢promom: 311MCHEHHS] MOHITOPUHTY CYJICH B PEKHUMI1 peaIbHOTO Yacy,
ONTUMI3AIlls MapIIPYTIB 1 3HWKCHHS BUTPATH TajuBa, MIHIMI3aIlisl Yacy MPOCTOIO 1
MIIBUIIEHHS HATIHHOCTI €KCIUTyaTarii Cy/IeH;

- NIAHYBAHHA Mapuipymy: 3a0€3MeUeHHS KOMIUIEKCHUX MOKJIMBOCTEH MIaHyBaHHS
peiiciB 3 ypaxyBaHHSIM pPi3HHUX (PAKTOPIB - MOTOJAHHUX YMOB, JOCTYMHOCTI MOPTIB,
NaMuBHOI €(QEKTUBHOCTI Ta ONTUMI3alii BaHTaXOIMEPEBE3EHb, IO 03BOJIE
3HIDKYBATH BUTPATH Ha peiicu Ta 3a0e3nedyBaTi CBO€YacHe MPUOYTTS CY/IeH;

- cKknadamusa epagika pobomu exinazcy: TPOTrpaMHI PIIICHHS J03BOJISIOTH
aBTOMATU3YBATH POTALI0 EKINaXiB 3 ypaxXyBaHHAM HOPMAaTUBHUX BHUMOT,
cepTudikaTiB 1 TepeBar 4WieHIB eKilmaxy, JJIs ONTUMI3AIll MpoIecy TUIaHYBaHHS Ta
3a0€e3neUeHHs TOTPUMaHHS MOPCHKOTO TPYAOBOr0 3aKOHO/IaBCTBA.

- mexHiuHe o00cny208y8aHHsA ma pemoHm: BHUKOpucTaHHS naTuukiB [T Ta
MPOTHO3HOT AaHAMITHKU Ui OE3MEpPEepBHOIO MOHITOPUHTY CTaHy CyJAHOBOIO
obnagHanHs. Crieniani3oBaHl MPOTPaMHI  PIIIEHHS TIOJIETHIYIOTh IUIAHYBaHHSA
MpOQUIAKTUYHOTO 0OCIYyTOBYBAHHSI, YIIPABIIHHS 3aMacaMy Ta BIJCTE)KCHHS aKTHUBIB.
OnTuMi3yroud 1l MPOUECH, MOPChKI KOMIIaHIi MOKYTh MIHIMI3YBaTH 4ac MPOCTOIO,
3HU3UTHU BUTPATH 1 MPOJAOBKUTU TEPMIH CIIy’OH CBOIX aKTHBIB.

- OOMPUMAHHA HOPMAMUBHUX BUMO2: ABTOMATH3AIlisl TMPOIECIB PEryTIOBaHHSA
BUMOT, ONTHMI3allisl OIepailiii, 3HWKEHHS PU3UKiB, 3a0€3MEeUEHHS BIJMOBIIHOCTI
MDKHApOJIHUM CTaHJapTaM, a TAKOK YHUKHEHHS IITpadis;

- ¢hinancosuii meneddcmenm: CIEUIANI30BaHI NPOrpaMHI PIMIEHHS HAJAl0Th
HaJl1iH1 (PiHAHCOBI MOAYJI1, aIaNTOBAHI IJI1 MOPCHKOI TaTy31 JJIsl BIACTE)XXEHHS BUTpAT,
YIIpaBJIiHHS J0X0JaMH Ta ONTUMI3aIlli CBOIX (iHAHCOBUX IMOKA3HHKIB.

1. Ilpobaemu Kivepoesnexu.

[Mudporizalliss B CyAHOIIAaBCTBl CTAa€ BAXKIMWBOIO KPUTUYHOKO MPOOJIEMOIO ISt
3a0€3MeUeHHS KibepOe3neKu. Cucremu, 110 KEPYIOTh HaBITaIi€ero,
BAHTAKOTIEPEBE3CHHIIMU Ta 3B'SI3KOM, BpasnuBi 10 Kibeparak: migmina GPS-curnany,
porpamMu-BUMarayi, BipycHe mporpamHe 3a0esneueHHs Tomio [4-6].

UYepe3 CKOMIPOMETOBAHI HaBITaIllfHI CHUCTEMHM, BKJIIOYAIOYM KibOepaTaku Ha
cyaHoBe iH(opMalliitHo-HaBiramiitHe o6yagHanHs, 3001 B HOro poOOTi, BUTOKH JaHUX
1 3arpo3u Oe3melll, CyTHOBJIACHUKHU 1 TIOPTH CTUKAIOTHCS 3 HEOOXITHICTIO YCyHEHHS
LMX BPA3JIMBOCTEH, OCKIIBKM HACTIAKA MOXYTb MOCTaBUTH Mij 3arpo3y sSK OKpemi
MOPTH, TAK 1 BEChb MOPCHKHUM JIOTICTUYHHMM JAHIIOKOK [7-9]. MixkHapoiHa MOpchbKa
opranizaiiis (IMO) BcTaHoBuJia CyBOpi BUMOTH JI0 KiOepOe3leku, B paMKax SKHX
MPIOPUTET BIJAETHCS 3aMI00ITaHHIO, BUSBICHHIO Ta pearyBaHHIO Ha Kidep3arposu.

2. Pu3uxku ma Hegu3HaA4eHOCMi:

- CKOPOYEHHSI pOOOUYHUX MICIb Y CEKTOPI: 3 BAKOPUCTAHHAM IITYYHOTO 1IHTEIEKTY —
Oararto 3aBJaHb, K1 paHillle BUKOHYBAJIH JIFOAH, TENEp OEpyTh Ha ceOe MaIllMHU, aJie
el 3CyB HaBpsA UM KOMIIEHCY€ MacIlITaOu BUTICHEHHS pOOOYHX MiICIlb y HAaHOIMKU1H
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MEPCIEKTHBI; y MIpy PO3BUTKY aBTOMATH3allli HEMHUHYYE BiTOYBalOThCS 3MIHU Ha
pHHKaX mparii.

3. Cmpameziuna 3a1e)4cHicCMb 810 MEXHOI02IUHUX 2I2AHMIE:

- KOHIeHTpaIlis Hu(PPOBOI MOPCHKOI 1HPPACTPYKTYpH B pPyKax JIEKIIBKOX
rI100aJbHUX MOCTAYaJbHHUKIB TEXHOJOIIH, OCKUIBKM OuabinicTe Momenen 11,
aHATITUYHUX CHUCTEM 1 XMapHUX CEpBICIB HaJIeKaTh KOMIIAHISIM, SKI HE MaloTh
MOPCBKOT'O JIOCBiAY 1 HE MATPUMYIOTh JOBIOCTPOKORBI IPIOPUTETH CEKTOPA;

- OllepalliifHa aBTOHOMHICTh MOKe OyTH BTpadeHa, SIKIIO KJIF0UOB1 CUCTEMH OYyTh
1HTErpoBaHi B MPOTIpieTapHi IaTGopmu;

- iHHOBaLIi MOXYTh OyTH OOMEXEHI MOJENSAMHU JIIEH3yBaHHSI a00 3aKpUTUMU
€KOCHUCTEMAaMU;

- CTpaTeriuyHi pIIIeHHS, L0 CTOCYIOThCA TOPTrOBUX MOPCHKHX MapLIpyTiB abo
MOBEMIHKKA (JIOTY, MOXYTh MpPsAMO ab0 OMOCEPEAKOBAHO BIUIMBATU HEMOPCHKI
Cy0'eKTH.

CyaHOIIaBCTBO HE IOBUHHO CTAaBaTH IMACHUBHUM CIOXKMBAaye€M 30BHIIIHBOT
iHpopmMmarii. CekTop MOBUHEH 30€perTy CBOO 3aTHICTD JI0 CAMOCTIMHUX 1HHOBAIIH 1
3a0e3neunTH, 100 CyBEPEHITET TaHUX 3aJUIIABCS CTPATETITYHUM MIPIOPUTETOM.

4. Cmpameziuni pinieHHA — CMBOPEHHA UEHMPIE NePeo08o2o 00CEi0Y.

st 6e3neynoro BukopuctanHs MoskiauBocted IIII B mMopcekkoMy cekTopi Ta
3HIDKCHHSI TIOB'I3aHMX 3 HUM PHU3HMKIB HEOOXIAHO CTBOPUTH MDKHAPOJIHI IIEHTPHU
MepeI0BOTO JOCBIY B raimy31 MOpchkoi aBToHOMIT Ta LI, axi 3abe3neuarts:

- TecTyBaHHs Ta nepeBipKy [T-TexHonoriil B yMoBax, HaOJIMKEHUX 10 PEATIbHUX;

- HE3aJIe)KHY cepTU(IKALII0 MOJIENIEH IITYYHOrO 1HTEIEKTY, [0 TApaHTYy€E OE3MEKY,
3pO3YMUTICTB 1 BIAMOBIAHICTh HOPMAaTUBHUM BUMOTaM;

- pO3pOOKY CTaHAAPTIB ISl 3a0€3MEUYEHHsI CYMICHOCTI, YNPABIIHHS JTaHUMH Ta
undpoBoi 1HPACTPYKTYpH;

- HaJlaHHA MIATPUMKHU B IIPOLIEC Mepexoy poO0YO0i CUIIM Ha HOBI MOCAAH LUISIXOM
HaJJaHHS HABYAHHS Ta PEKOMEHAIlIN 3 TUTaHb MOJITUKYU SIK JIJIS1 PETYJIIOI0UHUX OPTaHiB,
TakK 1 i1 poOOTOABIIIB.

- po3poOKy cTparerii MepeniroToBKH, MiJBUIIEHHS IU(POBOI TPaMOTHOCTI
MEePCOHAITy Ta 3a0e3MeueHHs 1HKIIO3UBHOCTI, 0€3 SIKUX MEPEeXiTHUN Mepiojl PUBHKYE
MOTJIMOUTH HEPIBHICTH, MOCIA0UTH MOPCHKI CIIIBHOTH Ta MiAIPBATH CTIMKICTh Taly3i;

- (hopMyBaHHS TJI00ATLHUX HOPM Ta 3a0€3IeUeHHs BIAMOBIAHOCTI IU(ppOBi3arii
MOPCBKOi Tally3l JAEMOKPAaTUYHHUM I[IHHOCTSIM 1 JIOBFOCTPOKOBHUM CTpPATET1UHUM
1HTEepecaM.

BucHoBku

MaiiOyTHe cyaHOIUIaBCTBa Mae OazyBaTucs He Ha 3amii jogunu I, a Ha
PO3UIMPEHHI JIIOJICBKUX MOXJIMBOCTEH 32 paxyHOK 1HTEJIEKTY, MOJIIMILIEHHI CIIOCO0IB
Hagirauii B MopcbkoMy cektopi [10], 3 ypaxyBaHHSIM HaBirauiiHux 1 KiOEpHETHYHHUX
pPU3HKIB peiicoBoro mukiay cymna [11], omrumizamii nmdpoBoi Tpanchopmarlii B
MOPCBHKI IEPEBE3EHHS JIJIs1 PO3BUTKY TPAEKTOPIT EKCTIEIUPYBAHHS BAHTAXKIB y ITU(DPOBY
eToXy.

[Mudposi TexHOMOrIi, 3 POUIUPEHHSIM aBTOHOMII MOPCHKHX CYAEH 1 TOPTIB,
BUKJIMKAIOTh MOOOIOBAaHHS 3 MPUBOJY HAIIWHOCTI, BIAMOBIJAIBHOCTI Ta CTIHKOCTI.
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S0 KpUTHYHO BaXXJIMBa CHCTEMa BUHE 3 Jamay mocepen pericy ado LI mpuitme
pIIIIEHHSI «YOPHOTO sIIIMKa» (HECHOJIBaHI BIIXWJICHHS BiJ Kypcy a00 MeXaHidHi
HECIIPABHOCTI), sIKE PHU3BEJIE 0 IHITUIAEHTY, TO/I1 CKJIaHO Oy/1e BU3HAYUTH, 110 MO0
HE TaK 1 XTO BUHEH. be3 MOKIMBOCTI BUBHAYEHHS IPUYKH HE MOKe OyTH 1 CIIPaBKHbOT
BI/IITOB1IAJIBHOCTI.

Mopchka 1HIYCTpis HE MOXE IPYHTYBATUCSA TUIBKU HAa MUGPOBUX TEXHOJIOTIAX 1
0e3MuIOTHUX cyaHax. [le moBuHEH OyTH «PO3YyMHMI» (PJIOT 3 PO3MIUPEHUM EKIMaKOM
1 HABYCHMM 3a HOBHMH CTaHJapTaMu KiOepOe3lmeKu MepCcoHaIoM MOPTOBOT
1HGPACTPYKTYpH, IO TO3BOJIUTH MEPEBIPATH TEXHOJOTIl B peaJbHUX yMOBax, HE
CTaBJISTYM TiJ 3arpo3y O6e3neKy CyJHOIJIaBHUX MPOLECIB.

HaiiBaxnusime 3aBaanHs nudposoi Tpanchopmailii CyTHOTUIABCTBA TOJISATAE HE
B TOMY, 11100 MOBHICTIO BUKJIIOUUTH POJIb JIOJIUHU, & B TOMY, III00 3MIITHUTH JOBIPY 110
YOpaBIIHHSA CHUCTEMaMH 1 10 JIOAEH, Kl B KIHIIEBOMY IMiJICYMKY OyAyTb HECTH
BIIMOBIATBHICTD 32 iXHI PE3yJIbTaTH.

Cnucok mKeped

1. Ferrarini, L., Filippopoulos, Y., & Lajic, Z. (2025). Digital Transformation in
the Shipping Industry: A Network-Based Bibliometric Analysis. Journal of Marine
Science and Engineering, 13(5), 894. https://doi.org/10.3390/jmse13050894

2. The future of the shipping industry: Al, robotics, and the path to autonomy. URL:
https://28digital.eu/newsroom/grow-digital-insights/the-future-of-the-shipping-
industry-ai-robotics-and-the-path-to-autonomy/

3. Finding the Right Course: Advancing Proactive Al for Smart Maritime
Operations. URL.: https://vector-software.com/blog/finding-the-right-course-
advancing-proactive-ai-for-smart-maritime-operations/

4. Mlyminosa K. B. Peamizaiis ctparerii kibepOe3neku B CUCTEMI YNpPaBIiHHSA
oesnekoro cynna. CyanoBoainusa. — Oneca: HYOMA, 2021, Bun. 31. — C. 99-107.
https://doi.org/10.31653/2306-5761.31.2021.99-107

5. llyminoBa K. B. KibepGesneka — ypa3nuBOCTI MOPCHKHX 1H(QOpPMaIIHHUX
cuctem / Ilyminmoa K. B. // Marepianu HayKkoBO-TEXHIYHOI KOH]epeHIii
«TpancrioptHi TexHoJOrli (MOPCHKHMM Ta PpIUYKOBUN (UIOT): 1HPPACTPYKTYpa,
CYJHOILIABCTBO, IIEPEBE3CHHS, aBTOMATH3AIIisl CYTHOBOAIHH», 12-13 nmucTomama 2020
p. — Oneca: HY «OMAy.

6. Wyminosa, K. (2022). HapiramiiiHi pu3uKd B aclekTi KibepOe3neku
TpaHCHOPTHUX cyJeH 1 BiiickkoBux KopaOmiB. Scientific Collection «InterConf+,
(24(121), 391-408. https://doi.org/10.51582/interconf.19-20.08.2022.037

7. Zeng, F., Chen, A., Xu, S., Chan, HK., Xu L. (2025). Digitalization of the
maritime shipping service: defining the digital freight forwarder. International Journal
of Physical Distribution & Logistics Management, Vol. 55 No. 8, pp. 869-893. doi:
https://doi.org/10.1108/IJPDLM-04-2024-0165

8. Onishchenko O., Shumilova K., Volyanskyy S., Volyanskaya Y., Volianskyi Y.
Ensuring Cyber Resilience of Ship Information Systems. TransNav, the International
Journal on Marine Navigation and Safety of Sea Transportation, Vol. 16, No. 1,
doi:10.12716/1001.16.01.04, pp. 43-50, 2022

170



TRANSPORT
DIGITAL TRANSFORMATION OF SOCIETY AND THE IMPACT OF INFORMATION
TECHNOLOGIES

9. Shumilova, K., Shumilov, D., & Maltsev, A. (2024). Classification of Cyber
Risks for Sea Vessel’s Voyage Cycle. Transactions on Maritime Science, 13(1).
https://doi.org/10.7225/toms.v13.n01.w20

10. Illyminosa K., Mansues A., l'anamytbko O., llyminos JI. YnockonaneHHs
JOKaJIbHUX 1H(OpPMAaLIMHUX 3B’SI3KIB CHCTEMH yIPaBJIiHHSA HaBIraimiiiHow Oe3IeKOor0
pyxXy Mopcekoro cyasa. Information technologies, engineering, transport and
construction: the latest technologies in the development of sciences: collective
monograph. — International Science Group. — Boston : Primedia eLaunch, 2025. P. 302-
330. Available at : DOI — 10.46299/1SG.2025.MONO.TECH.3.

11. Mywminosa K., HlyminoB JI. TexHONOTI4YHI PU3UKHU MPU MaHEBPYBaHHI
MOPCBHKOT'0 CyIHA B pericoBoMy Lukii. Monograph. — Primedia eLaunch, Boston, USA,
2024. — 203 p. URL: https://isg-konf.com/979-8-89480-695-2/

171



DIGITAL TRANSFORMATION OF SOCIETY AND THE IMPACT OF INFORMATION
TECHNOLOGIES

The authors of the V International Scientific and Practical Conference «Digital
transformation of society and the impact of information technologies» were
representatives of the following educational institutions:

Podillia State University; Kyiv National University of Civil Engineering and
Architecture; Baku State University; Florida Institute of Technology; National
Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”; Lviv
Polytechnic National University; Lutsk National Technical University; State
Institution “Institute of Stomatology and Maxillofacial Surgery of the National
Academy of Medical Sciences of Ukraine”; Donetsk National Medical University;
O. M. Beketov Kharkiv National University of Urban Economy; Kyiv Aviation
Institute; Dnipro State Medical University; Kharkiv Professional College of Food
Industry of the State Biotechnological University; H. S. Skovoroda Kharkiv National
Pedagogical University; Odesa Polytechnic National University; Municipal
Educational Institution “Special School ‘Svitanok’ of the Dnipropetrovsk Regional
Council”; Dnipro Academy of Continuing Education; Preschool Educational
Institution (Nursery—Kindergarten) of Compensatory Type No. 12 “Sonechko” of the
Kamianske City Council; State Scientific Research Institute for Testing and
Certification of Armaments and Military Equipment; Kumasi Technical University;
Military Institute of Telecommunications and Information Technologies named after
the Heroes of Kruty; State University of Economics and Technology; Vadym Hetman
Kyiv National Economic University; Mariupol State University; Zaporizhzhia State
Medical and Pharmaceutical University; Odesa National Medical University; Ivano-
Frankivsk National Medical University; M. I. Pyrohov Vinnytsia National Medical
University; Yuriy Fedkovych Chernivtsi National University; Borys Grinchenko Kyiv
Metropolitan University; National University of Civil Protection of Ukraine; National
University “Odesa Maritime Academy” and others.

172



Digital transformation of society and the impact of information technologies
Scientific publications

Proceedings of the V International Scientific and Practical Conference
«Digital transformation of society and the impact of information technologiesy,
Warsaw, Poland. 173 p.
(February 03-06, 2026)
UDC 01.1
ISBN — 979-8-90214-605-6
DOI - 10.46299/1SG.2026.1.5

Text Copyright © 2026 by the International Science Group (isg-konf.com).
[llustrations © 2026 by the International Science Group.

Cover design: International Science Group (isg-konf.com)®

Cover art: International Science Group (isg-konf.com)®

All rights reserved. Printed in the United States of America.

No part of this publication may be reproduced, distributed, or transmitted, in any form
or by any means, or stored in a data base or retrieval system, without the prior written
permission of the publisher.

The content and reliability of the articles are the responsibility of the authors. When
using and borrowing materials reference to the publication is required. Collection of
scientific articles published is the scientific and practical publication, which contains
scientific articles of students, graduate students, Candidates and Doctors of Sciences,
research workers and practitioners from Europe, Ukraine and from neighboring
countries and beyond. The articles contain the study, reflecting the processes and
changes in the structure of modern science. The collection of scientific articles is for
students, postgraduate students, doctoral candidates, teachers, researchers,
practitioners and people interested in the trends of modern science development.

The recommended citation for this publication is: Nikanorov S. The architect's language
in the structure of professional project communication. Proceedings of the V
International Scientific and Practical Conference. Warsaw, Poland. 2026. Pp. 12-13
URL: https://isg-konf.com/digital-transformation-of-society-and-the-impact-of-
information-technologies/



https://isg-konf.com/digital-transformation-of-society-and-the-impact-of-information-technologies/
https://isg-konf.com/digital-transformation-of-society-and-the-impact-of-information-technologies/

