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BIOLOGICAL SCIENCES

ANTIMICROBIAL ACTIVITY OF NOVEL AMMONIUM-
FUNCTIONALIZED PYRIDO[1,2-A]PYRIMIDIN-4-ONE DERIVATIVES

Gavrylenko Dmytro M.,

Postgraduate student of Laboratory of Medical and Biological Research,
ORCID ID: 0009-0003-3449-0749

Hodyna Diana M.,
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Introduction.
Quaternary ammonium salts (QAS) are recognized for their broad range of
biological activities, primarily due to their cationic surface-active properties and

ability to interact with cell membranes. They are commonly used as disinfectants and

antimicrobials, as well as for various industrial and agricultural applications. Their

biological activity is caused by their interaction with cell membranes, which disrupts

their structure and function, ultimately leading to the death of the microorganism.

Quaternary ammonium derivatives exhibit a wide array of pharmacological

properties, leading to their use as antiseptics [1], anti-infective and anti-inflammatory
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agents [2], and in drug delivery systems [3]. The disinfectant "Quatersan was created
based on quaternary ammonium compounds and classified as moderately hazardous
according to toxicological evaluations [4]. Literature reports the effectiveness of
synthesized quaternary ammonium salts, differing in chain length and counterion
type, against key human pathogens. [5], [6]. Moreover, QASs have been reported as
fungicides due to their strong antifungal activity. [7], [8].

Pyrido[1,2-a]pyrimidin-4-ones are potent privileged scaffolds found in many
bioactive pharmacological products [9]. Functionalizing a pyrimidine ring in the
pyrido[1,2-a]pyrimidine is crucial for developing pharmaceuticals and agrochemicals
[10].

Aim.

Consequently, we aim to combine a quaternary ammonium group with a pyrido
[1,2-a]pyrimidin-4-one scaffold to produce potent antimicrobial agents. In this study,
we plan to synthesize new pyrido[1,2-a]pyrimidin-4-ones with various ammonium
groups at position 2 and evaluate their antimicrobial properties.

Ammonium- functionalized pyrido[1,2-a]pyrimidin-4-ones 1-3 (figure 1) were
synthesized by quaternization of an N-amino-substituted derivative obtained from
synthetically  available  2-chloro-3-nitro-4H-pyrido[1,2-a]pyrimidin-4-one by

nucleophilic substitution with N,N-dimethylethylenediamine.

0O O
9| N. _ B
N -~ Me 1 AH=Me, X=1|
_ _ HEJ-H 2 R=CHzPh, X=8r
N™ N7 ™+ Me 3 R =CHyC(0)OCpMay, X =ClI
H i
X
1-3

Figure 1. Structures of synthesized ammonium compounds 1-3

Materials and methods.

The antimicrobial activity of the synthesized compounds was determined by
the broth dilution microplate method [11] in Mueller-Hinton broth. Serial two-fold
dilutions of the compounds were prepared from 512 pg/mL to 0.0625 pg/mL. The
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final inoculum density was 5 x 10° CFU/mL (to McFarland standard). The presence
or absence of bacterial growth in the microplate wells was determined using a
Microplate Reader MR-96A at a wavelength of 630 nm. The lowest compound
concentration at which bacterial growth is completely inhibited was considered the
MIC (pg/mL). Testing was performed in triplicate.

The study included the following bacteria:

- Gram-positive: S. aureus (ATCC 25923 and colistin-resistant CRSA strains)

- Gram-negative: E. coli (ATCC 25922 and colistin-resistant CREC strains)

and the following fungi:

- Candida albicans (ATCC 10231 and fluconazole-resistant FRCA strains). All
of the microbial cultures used in this study were obtained from the Collection of the
Museum of Microbial Cultures at the Shupyk National Healthcare University of
Ukraine.

Results and discussion.

The activity results obtained were expressed as minimum inhibitory

concentration (MIC, pg/mL) values (Table 1).

Table 1
Antibacterial and antifungal activity of synthesized
compounds 1-3 (MIC, pg/mL)
Com S. aureus E. coli C. albicans
pound,
N ATCC CRSA ATCC CREC ATCC FRCA
25923 25922 10231
1 >512 >512 >512 >512 >512 >512
2 >512 >512 >512 >512 >512 >512
3 8 32 8 32 8 8
CST? >512 >512 >512 >512 - -
cfp® 32 32 32 32 - -
Fiz* - - - - >512 >512

2 colistin; ° cefepime; “fluconazole

As shown in the Table 1, the antibacterial activity of long-chain ammonium

salt 3, with a minimum inhibitory concentration (MIC) ranging from 8 to 32 ug/mL,




significantly exceeds that of compounds 1 and 2. More importantly, it also exceeds
the activity of the antibiotics colistin and cefepime. Colistin is a last-resort antibiotic
for treating infections caused by multidrug-resistant bacteria, and cefepime is a
fourth-generation cephalosporin with a broad spectrum of activity against both Gram-
positive and Gram-negative bacteria.

The antifungal activity of compound 3, with a minimum inhibitory
concentration (MIC) of 8 ug/mL, also deserves special attention due to its high level
of efficiency.

Conclusion.

Therefore, ammonium-functionalised pyrido[1,2-a]pyrimidin-4-one 3 is a

promising original drug candidate with high antibacterial and antifungal potential.
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MEDICAL SCIENCES

INTERMITTENT HYPOXIC TRAINING (IHT): A NON-
PHARMACOLOGICAL APPROACH TO ENHANCING PHYSIOLOGICAL
RESILIANCE VIA HORMESIS

Chupashko Olesya Ivanivna,

PhD, Assoc. Prof. of Physiology Department

Sulyma Marta Ivanivna,

PhD, Assoc. Prof. of General, Physical
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Halytsky Danylo

Lviv National Medical University

Olha Volianska, master's student at Ukrainian Catholic University,
Lviv, Ukraine

Sulyma Vitalii,

6th year student, Danylo Halytsky Lviv National Medical University,
Lviv, Ukraine

Introduction. Intermittent Hypoxic Training (IHT) represents a powerful,
non-pharmacological strategy that leverages the body's innate adaptive responses to
controlled periods of oxygen deprivation. The central thesis of this report is that IHT
functions as a form of physiological hormesis, wherein a mild, controlled
stressor-hypoxia — triggers an overcompensatory and beneficial adaptive response.
This process leads to a significant gain in systemic physiological resilience and
restorative capacity. Drawing upon both pioneering Ukrainian research and
contemporary clinical data, this analysis substantiates the use of IHT as an effective
therapeutic and prophylactic modality, meriting its wider adoption in clinical and
rehabilitative practice.

Aim. To identify how IHT stimulates a cascade of physiological changes,
including enhanced cellular bioenergetics, improved oxygen utilization efficiency,

and heightened nonspecific resistance across all major organ systems.
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Materials and Methods. For an objective assessment of IHT's effectiveness,
the researchers employed a comprehensive approach that involved analyzing
functional and metabolic parameters at various systemic levels of the body's activity.
This method allowed them to avoid being limited to studying changes in one specific
organ, but instead to cover the entire spectrum of physiological reactions, confirming
the holistic effect of IHT.

Results and Discussion. To clarify the effectiveness of IHT as a universal
means of enhancing adaptive capacity, the studies initiated under the leadership of
Mychailo Tymochko covered a wide range of experimental models. The selection of
these seemingly disparate pathologies — an endocrine disorder (hypothyroidism), the
effect of a physical factor (ionizing radiation), and various chemical intoxications —
was a deliberate step to test the hypothesis of the non-specific nature of IHT's action.
The study of the effect of IHT under conditions of experimental hypothyroidism was
aimed at understanding how the method can counteract the slowing of metabolic
processes characteristic of reduced thyroid function. It was expected that IHT would
stimulate mitochondrial biogenesis and increase the efficiency of oxidative
phosphorylation, thereby compensating for the decrease in metabolic rate caused by
hypothyroidism.

lonizing radiation is known for its ability to cause the formation of free
radicals, leading to oxidative stress and damage to cellular structures, particularly
mitochondria. The application of IHT in this model was a study of its ability as a
countermeasure. It was hypothesized that adaptive mechanisms induced by IHT (e.g.,
activation of antioxidant systems) could enhance cellular protection and repair
mechanisms, reducing the metabolic and cellular damage caused by radiation.

The study of the effect of IHT on chemical intoxications allowed researchers to
test its effectiveness against stressors with different mechanisms of action:

. Fluoride intoxication: Fluorides are known for their ability to inhibit
metabolic enzymes and damage mitochondrial function.

. Alcohol intoxication: Ethanol causes significant metabolic stress,

especially in the liver.
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. Nitrite intoxication: Nitrites cause methemoglobinemia, directly
Impairing oxygen transport in the blood.

In each of these cases, IHT was expected to improve functional and metabolic
parameters, demonstrating its ability to counteract not only hypoxia itself but also
pathologies that indirectly cause it, which confirms its universal nature.

The choice of such a diverse range of models is not accidental but is evidence
of a deep strategic approach. The researchers sought to test whether IHT affects the
fundamental ability of the body to withstand stress, and not just the specific pathways
characteristic of one disease. IHT demonstrates effectiveness in models with different
etiologies (endocrine, radiation, and chemical stress). It powerfully confirms that its
action is directed at the body's fundamental bioenergetic response, rather than at a
specific cause of the pathology.

Conclusions. The research of Professor Mychailo Tymochko and his
colleagues convincingly demonstrates that IHT is a powerful non-pharmacological
method for enhancing the body's adaptive capacity. This is achieved by mobilizing
internal reserves and optimizing the functions of oxidative metabolism, which is a
non-specific but fundamental basis for all adaptive processes. The choice of diverse
experimental models, from endocrine disorders to various types of intoxication,
confirms the universal nature of IHT's effect. This universality indicates that IHT
does not merely treat symptoms but strengthens the basic bioenergetic resilience,
which is critical for preventing and overcoming the hypoxic states that underlie many
pathologies. Based on these results, future research should be aimed at the clinical
translation of these findings, including conducting controlled studies in humans.
Further analysis of molecular mechanisms should be carried out to gain a deeper
understanding of how IHT modulates gene expression and biochemical pathways.
Furthermore, IHT has significant potential for application in a wide range of medical
and non-medical fields, including sports medicine to enhance performance, geriatrics
to slow down aging processes, and environmental medicine to protect against the

effects of pollution and radiation.
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UDC 616.441-006
BRAF MUTATION AS A PREDICTOR OF AGGRESSIVENESS IN
PAPILLARY THYROID CARCINOMA

Forkutsa Liudmyla,
Kunta Halyna,
M. D., Danylo Halytsky Lviv National Medical University, Ukraine

Introduction: Papillary thyroid carcinoma (PTC), accounting for about
75-85% of thyroid cancers, generally has an indolent course. However, some cases
exhibit aggressive behavior such as extrathyroidal extension, lymph node metastasis,
and recurrence. The BRAF V600E mutation, a valine-to-glutamate substitution at
codon 600, is the most frequent genetic alteration in PTC. It leads to constitutive
activation of the MAPK pathway, driving tumor progression. Recent evidence
suggests its association with poor clinicopathological outcomes. For example, Silver
et al. (2024) demonstrated strong correlations between BRAF V600E and
extrathyroidal extension, lymph node metastasis, advanced tumor stage, and
recurrence through MAPK pathway activation [1].

Similarly, a large-scale study in Han Chinese patients confirmed that BRAF
V600E testing provides high diagnostic accuracy and is strongly associated with
aggressive tumor features and increased recurrence risk [2]. Furthermore, a 2022
meta-analysis of 33 studies showed that BRAF V600E-positive papillary thyroid
microcarcinomas had significantly higher risks of multifocality (RR = 1.09),
extrathyroidal extension (RR = 1.79), lymph node metastasis (RR = 1.43), and
recurrence (RR = 1.90) compared to BRAF wild-type tumors [3]. Additional
meta-analyses further support that BRAF V600E is consistently linked with a more
aggressive phenotype and higher recurrence risk in adult PTC patients [4].

Aim: To evaluate the prognostic value of the BRAF V600E mutation as a
predictor of aggressiveness in papillary thyroid carcinoma, particularly regarding
extrathyroidal extension, lymph node metastasis, tumor multifocality, and recurrence.

Materials and Methods: A narrative literature review was conducted using
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PubMed sources from 2022 to 2025, focusing on studies assessing the relationship
between BRAF V600E and PTC aggressiveness.

Inclusion criteria:

Studies analyzing histologically confirmed PTC or PTMC.

Evaluation of BRAF V600E mutation status.

Reported outcomes on at least one clinicopathological factor: extrathyroidal
extension, lymph node metastasis, multifocality, tumor stage, or recurrence.

Recent meta-analyses [3,4] and large-scale cohort studies [2] were prioritized
to ensure statistical robustness and clinical relevance.

Results and Discussion: The literature consistently supports an association
between BRAF V600E mutation and markers of tumor aggressiveness in papillary
thyroid carcinoma. Several large studies have demonstrated that BRAF V600E
correlates with extrathyroidal extension, lymph node metastasis, advanced tumor
stage, and recurrence. In a multicenter analysis, BRAF V600E was significantly more
frequent in tumors with extrathyroidal invasion and nodal spread, highlighting its
potential as a prognostic biomarker [1]. Similarly, a Han Chinese cohort study found
that patients harboring BRAF V600E had a higher likelihood of advanced-stage
disease and recurrence compared to BRAF wild-type cases, confirming the clinical
utility of molecular testing [2]. Meta-analyses further strengthen this evidence. A
comprehensive review of 33 studies on papillary thyroid microcarcinoma (PTMC)
reported that BRAF V600E-positive tumors carried a nearly twofold higher risk of
recurrence (RR = 1.90) and were significantly associated with multifocality,
extrathyroidal extension, and lymph node metastasis [3]. Another meta-analysis of
adult PTC patients reinforced these findings, demonstrating that BRAF mutation
status is linked to a more aggressive phenotype and increased recurrence risk across
diverse populations [4]. However, the prognostic role of BRAF V600E is not without
controversy. Some studies suggest that while the mutation correlates with certain
aggressive features, it may lack independent predictive value when adjusted for other
factors such as age, tumor size, and coexisting mutations. Importantly, the synergistic

interaction with TERT promoter mutations has been identified as a critical
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determinant of aggressiveness: tumors harboring both BRAF V600E and TERT
mutations demonstrate markedly higher rates of recurrence and disease-specific
mortality compared to tumors with only one or neither mutation [1, 3].

Taken together, the evidence suggests that BRAF V600E mutation alone is a
useful, but not absolute, predictor of aggressiveness in papillary thyroid carcinoma.
Its clinical application may be most valuable when integrated with other molecular
and pathological markers to guide risk stratification and personalized management.

Conclusions: The BRAF V600E mutation is one of the most common genetic
alterations in papillary thyroid carcinoma and is strongly associated with features of
tumor aggressiveness, including extrathyroidal extension, lymph node metastasis,
multifocality, and recurrence [1-4]. While its independent prognostic value remains
debated, the consistent correlations across large cohorts and meta-analyses highlight
its clinical relevance. Importantly, the coexistence of BRAF V600E and TERT
promoter mutations appears to amplify the aggressive phenotype and recurrence risk.
Thus, BRAF mutation testing represents a valuable tool for risk stratification,
prognosis, and potentially guiding personalized therapeutic strategies in patients with
papillary thyroid carcinoma.
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Introductions: The term olivopontocerebellar atrophy (OPCA) was introduced
by Dejerine and Thomas in 1900 to designate pathological framework in the sporadic
case with idiopathic late-onset progressive cerebellar ataxia. Nine years before that,
however, Menzel reported a family with a complex clinical picture characterized by
progressive ataxia, spasmodic dysphonia, rigidity in the lower limbs, dysphagia, and
dystonic posture of the neck. Symptoms began around the age of 30. There were four
affected members over two generations. The concept of atypical OPCA became
obsolete with the identification of familial OPCA (FOPCA) and the recognition of
the numerous lesions commonly associated with olivopontine degeneration.
[Berciano, J. 1982].

Aim: To confirm the increasing of intrafamilial polymorphism of the clinical
picture of the hereditary form of olivopontocerebellar atrophy in each subsequent
generation along with a decrease in the age of onset of the disease.

Materials and methods: A patient E., who was born in 1991 has been
examined in the neurological department of the State Institution «Head Medical
Center of the Ministry of Internal Affairs of Ukraine». Since 2013 she has been under
the dispensary supervision of a neurologist for olivopontocerebellar atrophy and

undergoes preventive treatment courses every 6-12 months. Over the last 12 years,
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the disease has been progressing, and for the last seven years, the patient requires
care because of disability and last two years she was in Norway. During these years
she had pneumonia: in November 2024 than COVID and in January 2025. She had
increased muscle tone accompanied by bulbar syndrome. She had swallowing and
asphyxia, hypostatic pneumonia, apnoea and death in January 2025.

Symptoms of the disease were first detected in the family history of the
patient's great-grandfather when he was 45 years old. The girl's grandfather had two
older sisters: the first sister had two sons and the second — two daughters. These
sisters and their children did not have any symptoms. The great-grandfather excibited
symptoms in the age of 41, and her mother at the age of 36. The great-grandfather
and grandfather had coordination disorders in the form of dynamic (unsteadiness
when walking — "drunken gait") and static form of cerebellar ataxia. The patient's
mother, in addition to coordination disorders in the form of dynamic (unsteadiness
when walking — "drunken gait™) and static form of cerebellar ataxia, also had muscle
atrophy, and most importantly — bulbar syndrome with significant swallowing
disorders, which led to her death.

The onset of the illness was at the age of 20 with severe gait deterioration. At
the moment, she can walk only under additional help and support (crutches, which
help less and less) for a small distance — a few meters. She has severe cognitive
Impairments, cerebellar ataxia, a significant decrease in the volume of movements in
upper and lower limbs, and bulbar syndrome: pronounced dysphonia (change in voice
timbre), dysphagia (frequent regurgitation of liquid food), progressive dysarthria.
Also, she suffers from urinary disorders.

The above-mentioned symptoms, which were observed in 4 representatives of
the same family are evidence of not only the polymorphism of neurological
manifestations but also its increase in each subsequent generation. The increasing
severity of the disease and the appearance of its manifestations for the first time at a
younger age with each subsequent generation are manifestations of anticipation that
is observed in OPCA.

Neurological status of patient E.: the conscious was clear, progressing of
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cognitive decline. Decreased convergence with insufficiency of the internal rectus
muscle of the eyes more on the right, asymmetry of the eye slits (more severe on the
right), asymmetry of the face due to the right corner of the mouth, dysphagia,
dysphonia, dysarthria, slight deviation of the tongue to the left, pronounced
amyotrophy and fasciculations of the tongue Scanned speech was observed. Positive
grasping reflex on the right. Deep tendon and periosteal reflexes in the hands D=S,
and in the legs S>D. Abdominal reflexes were presented. Pathological Striimpell and
Babinsky reflexes are indicated on the right. Positive Marinescu-Radovichi symptom
was present on the left. The volume of active movements of the limbs was reduced.
Muscle strength in hands — 4 points, and in legs — 3 points. Atrophy of small
interphalangeal muscles of the hands. Muscle tone was reduced. The patient
performed coordination tests with a severe intentional tremor, and misses.
Adiadochokinesis. Romberg's test shows severe imbalance — swaying. Hypoesthesia
in the left limb (forearm). The gait wass shaky ("drunk™), but last years she didn't
walk.

The patient underwent the following diagnostic procedures:

1) Genealogical study: collected genealogical history; 2) MRI of the brain.
Conclusion: MRI-signs of degenerative changes in both cerebellar hemispheres;
3) Examination by an ophthalmologist: moderate myopia in both eyes;
4) Echocardiography: aortic valve leaflets was compacted.

After the neurological examination and getting results of additional diagnostic
procedures, a diagnosis was formulated: Hereditary olivopontocerebellar atrophy
with severe stato-locomotor disorders, bulbar syndrome, tetraparesis, which prevails
in the lower limbs, dysfunction of the pelvic organs by the central type. Highly
progressive course of the disease.

Treatment that was used for preventive purposes every 6 months: L-lysine
aescinat 10.0 Nel10, Phenibut 250 mg — 2 twice per day, group B vitamins 2.0 i/m Ne5
every other day, nucleo CeMF 1.0 i/m #3, then 1 year — 2 years per day for 9 days,
physical therapy last years we used for her neuromidin 1,5% — 1ml#10 every 3 months.
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Results and discussion: In the example of a family case of hereditary OPCA,
the polymorphism of the manifestations of the disease within 4 generations of one
family with manifestations of anticipation was demonstrated.The clinical presentation
of OPCA usually begins with cerebellar ataxia, especially involving gait. When
dementia or extrapyramidal rigidity is among the first manifestations, they remain
dominant symptoms throughout the disease [Berciano, José. 2007]. Our patient has
manifestations of ataxia, as members of all previous generations of her family with
OPCA, but there are also manifestations of cognitive decline, which were observed in
both her grandfather and mother but to a lesser degree.

Main MRI characteristics of OPCA include atrophy of the cerebellum,
brainstem, and cervical spinal cord and characteristic diffuse signal changes of the
pons, middle cerebellar peduncle, and cerebellum in proton density and T2-weighted
images [Mascalchi M. 2008, Savoiardo M, Strada L, Girotti F et al. 1990]. Atrophy
of the brainstem, more pronounced in the inferior portion of the basis pontis, of the
vermis, of the middle cerebellar peduncles, and of the cerebellar hemispheres
characterizes olivopontocerebellar atrophy. On the one hand, the typically flattened
shape of the basis pontis in sagittal images and the “pointed” shape in the coronal
images of the middle cerebellar peduncles, are observed in OPCA. On the other hand,
the “dragonfly” or “butterfly” appearance of the cerebellum on coronal MR images
that is peculiar to pontocerebellar hypoplasia, with the flattened cerebellar
hemispheres representing ‘“the wings”, is associated with a less pronounced
(dragonfly) or proportional (butterfly) vermis size decrease [Mascalchi M. 2022]. In
our patients, we observed changes characterizing OPCA on brain MRI. Pathological
foot reflexes of the extensors group were positive in our patient. Our patient had
periodic urinary incontinence.

Dysphagia is a relatively common manifestation of OPCA and OPCA
associated with SCA and swallowing disorders are characteristic of intermediate and
advanced disease. Dysphagia has been related to dysfunction of the superior
esophageal sphincter [Berciano, José. 2007]. Our patient currently has severe bulbar

syndrome with dysphagia and mainly dysphonia.
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Patient E. complains of a severe worsening in gait, coordination disorders, a
decrease in the volume of movements in the upper extremities and atrophy in hands, a
change in the timbre of the voice, disorder of swallowing, and periodic urinary
incontinence. In addition to coordination disorders, the patient's mother also had
muscle atrophy and bulbar syndrome. The great-grandfather and grandfather had
unsteady gait and impaired coordination. After analyzing the neurological deficit in
family members, it becomes clear that in each subsequent generation, symptoms of
the disease first appear at a younger age. In subsequent generations, clinical
symptoms appear due to the increasing severity of the disease. The same symptoms
of polymorphism with increasing intensity of manifestations of all neurological
deficits, as well as an earlier age of its occurrence in each subsequent generation,
prove the presence of anticipation in patients with OPCA.

Diagnosis: Diagnosis of OPCA is based on the clinical picture that is
characterized by the progressive cerebellar-plus syndrome.

To diagnose the disease in our patient we used: brain MRI, genealogical,
ophthalmoscopic, as well as echocardiography studies. Based on the classifications
mentioned above in this article, we concluded that our patient has OPCA familial
(Menzel) type, autosomal-dominant cerebellar ataxia (ADCA) type | (classified by
Harding’s Clinicogenetic Classification of the Hereditary Ataxias and Paraplegias).

Conclusions: Thus, we confirmed not only the demonstrative polymorphism of
symptoms in the hereditary form of OPC but also anticipation, which is one of the
characteristic features of the disease.

We concluded that our patient has OPCA familial (Menzel) type,
autosomal-dominant cerebellar ataxia (ADCA) type 1 (classified by Harding’s

Clinicogenetic Classification of the Hereditary Ataxias and Paraplegias).
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AHTUBIOTUKOPE3UCTEHTHICTD 35YIHUKIB HET'OCIIITAJIBHUX
IMHEBMOHIHA Y IPAKTHII CIMEMHOT O JIIKAPSI

bapo6amoBa Anacracis I'eopriiBHa

Byrtko Bikropis BikropiBHa

CrynenTtu

TI'osi03yooBa Osiena BasepiiBHa

K.MEJI.H., aCUCTEHT

XapKiBChKHMM HaIllOHATLHUM MEIUYHUIN YHIBEPCUTET
M. XapkiB, YKpaina

Beryn. Herocmitanibna nuaeBmoHiss (HII) € omHiero 3 mpoBIAHMX MPUYHH
3aXBOPIOBAHOCTI Ta CMEPTHOCTI B MOMYJISAIIT AOPOCIUX 1 JITEH, a TAKOX OJHIEIO 3
HalYyacTIINX NPUYUH MPU3HAYEHHS AHTUOIOTHUKIB y MPAKTHUIl CIMEHHOTO JIKaps.
3pocTaHHsi aHTHUOIOTUKOPE3UCTEHTHOCTI OCHOBHMX OakTepiaJbHUX 30YyTHUKIB
(Streptococcus pneumoniae, Haemophilus influenzae, Mycoplasma pneumoniae), a
TakoX TmosiBa MyjbTHpesucreHTHUX InTtaMiB (MRSA, Pseudomonas aeruginosa)
3HAYHO YCKJIQJIHIOE BHUOIp €MMIPUYHOI Teparlii, 301IbIIy€e TPUBAIICTH XBOPOOU Ta
PHU3HK YCKJIaTHCHD.

Jlnst cimeiiHOTO JiKapsi, KM 4acTo € mepimuM (axiBIeM, IO CTUKAETHCS 3
naiieHToM 13 migo3poro Ha HII, mpobGiema pamionansHOTO BHOOPY aHTHOIOTHKA
Ha0yBa€ BUHATKOBOTO 3HAUCHHS.

Meta poboTu. MeToro Hamioi poOOTH € aHali3 Cy4acHHX HAYKOBHUX JKepen
II0JI0 PE3UCTEHTHOCTI 30yAHUKIB HETOCMITAIbHUX IMHEBMOHIM, a TaKOX (popMyBaHHs
MPaKTUYHUX OPIEHTUPIB JUIsl CIMEMHMX JiKapiB y BHOOpI palioHaNIbHOI
aHTHO10TUKOTEpAITii.

Marepianu Tta MeToau. Y NOCHIIKEHHI BUKOPHUCTAHO TEOPETUYHHUN aHai3,
CUCTEMATHU3AIIII0 Ta y3arajJbHEHHS CYy4acHOI HAyKOBOI JiTepaTypH, 110 MPEICTaBlICHa
y 0azax manux PubMed ta ScienceDirect.

Pe3ynbTatn Ta 00roBOpeHHsl. AKTYyaJlbHI €MiJIEMIOJIOTTYHI JOCIIIIKCHHS
MIATBEPIKYIOTh 3POCTAaHHSA PIBHSA aHTHOIOTUKOPE3UCTEHTHOCTI CEpel OCHOBHUX

30yTHUKIB HETOCIITAIbHUX THEBMOHIM.
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VY Oararpox kpaiHax StreptocoCCUS pneumoniae xapakTepu3yeThCs BHUCOKOIO
gacToTor0 cTifikocTi g0 meHimmtiHy (30—40%) ta makpomigiB (moHax 25%). Taka
TEHJICHIIISl 3HUXKYE €(hEeKTUBHICTh IUX MpernapariB y pojii Teparii mepiioi JiHii Ta
3YMOBIIIOE€ HEOOXIAHICTh MIUPIIOTO BHUKOPUCTAHHS PECHIpPAaTOPHUX (PTOPXIHOJIOHIB
a00 KOMOIHOBaHHMX aHTHOAKTEPIaJTbHUX CXEM.

Haemophilus influenzae nemami wactime mnpomykye Oera-JTakTamasu, IO
pOOUTh aMMIIWIIH Ta AaMOKCHIIMIIH Majdoe(@eKTUBHUMH, Yy JIEIKHX perioHax
NOIIMUPEHICTh TakuxX MmTamiB nepesunrye 40%, 1mo 3Mmyllye JiKapiB BiJJaBaTu
nmepeBary aMOKCHUIIWIIIHY/KiaBynaHaty abo tedamocnopunam [I-III moxomiaHS.
Oco0nMBe 3aHEMOKOEHHS BUKJIMKAE 3POCTAHHS MAaKpOJIiJIOPE3UCTEHTHOCTI Cepes
Mycoplasma pneumoniae, ska y kpainax CximgHoi A3sii mocsrae 80%, iCTOTHO
oOMexytouu e(heKTHUBHICTh CTaHAAPTHOI Tepamii atunoux (Gopm HIL.

Xouya MyJIbTHPE3UCTCHTHI maroreHu, 3okpema MRSA Ta Pseudomonas
aeruginosa, piaiie BUSBJISIOTHCS Y TAIIEHTIB 3 HETOCIITAIbHOI ITHEBMOHIEO, HAaBITh
MOOTMHOKI BUIIAJKHA IXHHOTO TMOIIMPEHHS B aMOYJIATOPHUX YMOBaX acOIIOIOTHCS 3
TSHKYUM TIepeOiroMm 1 miABUIICHOIO JIETATBHICTIO.

Jns mpakTUKW CIMEMHOro JIiKaps Takl TEeHACHIT O3HA4aroTh MiIBUIIECHUN
pU3UK  HEe(DEKTUBHOCTI  eMIIIPUYHOI  aHTHOIOTHKOTEpamii, OCOOJMBO  TIpH
BUKOPHCTaHHI MEHIIWIIHIB Ta MAKPOJiAIB y MOHOTEpAITIi.

3poctae motpeda B 1HAMBIAYyai3allii JIKYBaHHS 3 YpaxyBaHHSIM JIOKaJbHUX
JaHUX TIPO PE3UCTEHTHICTh. 3aCTOCYBaHHSA MPOKAIBIIUTOHIHOBOIO TECTy B
aMOyJIaTOpHIM TMPaKTHUIll JIOBEJIO CBOIO €(EKTUBHICTh Yy B3HWKEHHI YacTOTH
HEOOTpYHTOBAaHOTO mpu3HA4YeHHS aHTuOioTHKIB Ha 30-40%, 06e3 HEeraTMBHOTO
BIUTMBY Ha KJiHIYHMA nepeOir HIT.

BucHoBku. 3a  pe3ynbpraraMd  JIOCHI[DKEHHS  BCTAHOBJICHO, IO
aHTUOI0TUKOPE3UCTCHTHICTh 30YTHUKIB HETOCIITaJIbHUX IMHEBMOHIN YCKIIAIHIOE
e(heKTUBHICTh JIIKYyBaHHS Ha pPIBHI MEPBHUHHOI MeIU4YHOI aomomoru. HaiOinbiie
KJIIIHIYHE 3HAYE€HHS Ma€ 3pOCTaHHS CTIMKOCTI Streptococcus pneumoniae Ta
Haemophilus influenzae 10 mneHImWIHIB 1 MaKpoOJiJIiB, a TaKOX IOsBa

MYJIbTUPE3UCTEHTHUX MATOT€HIB.
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Y mux ymoBax CIMEHHHI JiKap MOBHMHEH OPIEHTYBATHUCA HA JIOKAJIbHI JaHI
II0JI0 PE3UCTEHTHOCTI, BUKOPUCTOBYBATH Oi0MapKepu Uit OOTpyHTYBaHHS Teparii Ta
JOTPUMYBATUCS  TIPUHLMUINIB  PAIllOHAIHPHOTO  3aCTOCYBaHHS  aHTHUOIOTHKIB.
PamionanbHa aHTHOlOTHKOTEpamisi Ta MPOCBITHHIIBKA po0OTa 3 TAIllEHTaMHU €

KIIFOYOBHUMH 3aX0JaMU Y 3HIDKCHHI IMOIHNPCHHA pCSI/ICTeHTHOCTi.
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OIIHKA PE3VYJIBTATIB 3ACTOCYBAHHS JIATAPOCKOIIIYHHUX
TEXHOJIOI'T B KOMILJIEKCI JTIIKYBAHHS XBOPHUX 3
YCKJIAJJHEHUMHA ®OPMAMMU PAKY OBOJJOBOI KHIIIKHA

KyoOpak Muxaiisio AnaroJiiiioBuy,

a-p dinocodii (PhD), nonent kadeapu

3arajpbHOI XIpyprii Ta micasAUIIoMHO1 XipypriuHoi ocitu HHITIO 3/IM®Y

3aBropoaniii Cepriit MukosainoBuy,

J-p MEANYHUX HayK, mpodecop, 3aBiayBau Kadenpu

3arajibHO1 Xipyprii Ta micasaumIoMHoi Xipypriunoi ocsitu HHITIO 3IM®Y,
Janunarok Muxaiiiio borranosuy,

KaHJ. MeJl. HayK, JOLEHT Kadeapu

3arajpHO1 Xipyprii Ta micasaAuIIoMHo1 XipyprigHoi ocsitu HHITIO 3IMOY,
Kortenko Copbs CepriiBua,

acripaHT kadeapH 3arajibHOi XIpyprii Ta MiCISIUIIIOMHOI XIpypPriuHO1 OCBITH
HHIIIO 3IM®Y

3anopi3bKuii Jep:KaBHUN MeAUKO-(papMalleBTUYHUI YHIBEPCUTET, Y KpaiHa

Berym.

3/10KICHI HOBOYTBOPEHHSI TOBCTOI KMIIKKM HAJIEKATh JO HAWUMONIMPEHIITUX
OHKOJIOTIYHMX 3aXBOPIOBaHb Yy CBITI Ta € BaXJIMBOK MEIUKO-COIIAIBHOIO
npobsiemoro. Illopoky y CBITI peecTpyeTbCsl TOHAJ MUIBMOH HOBUX BHIAJKIB
KOJIOPEKTAJILHOTO PaKy, 1 Maii>ke MOJIOBUHA 3 HUX 3aKIHUYEThCA JieTanbHO. B Ykpaini
I TMarojoris 3aiiMae OJHE 3 TPOBIAHMX MICIb y CTPYKTYpl OHKOJIOTTYHOI
3aXBOPIOBAHOCTI Ta cMepTHOCTI. CuUTyallil0 YCKJIAJHIOE HU3bKUU  PIBEHb
CKPUHIHIOBUX MPOTPaM Ta Mi3HE 3BEPHEHHS MAIlIE€HTIB, 1110 MPU3BOAUTH O TOTO, IO
KOXEH JIPYTHil XBOPUH TOTPAIUILE A0 CTAI[lOHAPY BXKE 3 YCKIagHEHUM mepedirom. o
TaKUX YCKJIQJHEHb HAJIEKATh TOCTPA KUIIIKOBA HEMIPOXITHICTh, Iepdopallist MyXJIHHH,
IIUTYHKOBO-KHIIIKOBI KPOBOTEYl, SKI BHUMAararmTh HEBIJIKJIAIHOTO XIPYpPridHOTO
BTpyuYaHHs. TpaauuiiHO JIIKyBaHHS 1l€i KaTeropii NaIi€HTIB BUKOHYBAJIOCH
BIIKDUTUMH JIATADOTOMHUMHU OTEpAIlisiMU, SKi, X04a 1 JO3BOJSUTH YCYHYTH
YCKJIaAHEHHS, OyJIM MOB'SI3aHI 3 BUCOKUM PIBHEM TpaBMaTH3allli, MiciasonepariiHux
YCKJIaJIHEHb Ta 3HAYHOI TPUBAIICTIO rocmiTaiizailii. PO3BUTOK Ta yaoCKOHaJIEHHS

JanapoCKOMIYHUX TEXHOJOT1H BIIKPHIIO HOB1 MOXIIMBOCTI Y XIpypriYHOMY JIiIKyBaHHI1
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HaBITh y HEBIAKIAOHUX CHUTyallisX, OJHAK iX 3aCTOCYBaHHS y BHIaJaKax
YCKJIaIHEHOTO paKy TOBCTOT KUIIKHU BCE 1€ PO3TIISIA€THCS HEOTHO3HAUHO.

Hinb podoTu.

OCHOBHOIO METOIO HAIIOTO JOCHIKEHHs OyJI0 MPOBECTH MOPIBHUIBHUNA aHATI3
pe3yJbTaTiB 3aCTOCYBAHHS JIAMMAPOCKOMIYHUX TEXHOJIOT1H Ta TpaaUIIMHUX BIAKPUTUX
omeparii y KOMIUIEKCI JiKyBaHHS TAaIll€EHTIB 13 YCKJIaJHCHUMHU (opMaMu paKy
000/10BO1 KHWIIIKW, BU3HAYUTH I1X O€3MeUYHICTh, €(PEKTUBHICTb Ta MOXIIUBICTD
PO3LIMPEHHS MOKa31B /10 BUKOPUCTAHHS MaJOIHBA3UBHUX BTPYYaHb y JJAaHOT KaTeropii
XBOPHX.

Marepiaiau Ta meToau.

VY nocaimxenns 6yno BkiarodeHo 109 maiieHTiB, AKi nepedyBanu Ha JIIKyBaHH1
y 20202023 pp. y XipypriuHux KiiHIKax micTa 3anopixoksd. ['eHnepHuil po3noaiin
rpynu OyB BITHOCHO piBHOMIpHUM — 57 xiHOK (52,29 %) Ta 52 yonosiku (47,71 %).
Cepennilt BiK Mali€HTiB CTaHOBUB 69,8 + 16,4 pokiB, 110 CBITYUTH PO MEPEBAYKAHHS
XBOPHUX JITHBOTO BiKy. Y OUIBIIOCTI BUMAJKIB MAIlIEHTH MOCTYNAJIM y CTAI[lOHAp B
ypreHTHOMY a00 HEeBIAKIaAHOMY Topsanky. HaigacTimmm yckiagHeHHAM Oyiia
rocTpa KHILKOBa HENmpoxigHicTh (67,9 %), mami 3a yacroToro HMuum nepdoparii
nyxauau (19,3 %), rocTpi HUTYHKOBO-KHIIKOBI KpoBoreui (5,5 %), a Takox iX
noenHaHHs. JllarHocThka TIpoBOJMiIacsS 3TIAHO 3 TPOTOKOJIAMH 1 BKIIIOUYasa
KJIIHIKO-1a0opatopHi oOctexenHs, Y3/, pentrenorpadito, komonockomito ta KT. ¥
31 mamienrta (28,4 %) 3acToCOBaHO JIalapOCKOIIYHI BTpydaHHs, y 78 (65,1 %) —
MepBUHHY JanapotoMito, me y 7 (6,4 %) BimOynacsi KOHBEpCis 3 JIalapOCKOIii y
Janaporomiro. J{is OLIHKM TSKKOCTI CTaHy MAIlEHTIB BUKOPHCTOBYBAJACh IIKaJa
gSOFA. Cratuctuuny 0OOpOOKYy MaHHMX 3AIMCHIOBAIM 13 3aCTOCYBaHHSM MPOTpaM
STATISTICA 13.0 Ta MS Excel 2013.

Pe3yabTaTtu Ta 00roBOpeHHH.

VY rpyni nanapocKomuyHUX BTpy4aHb 77,4 % omnepaiiii Manu paauKaibHUR
xapaktep, 16,1 % Oynu nmamatuBHuMH Ta 6,5 % — cHUMOTOMATUYHUMHU. Y TPyl
JanapoToMii paJuKaibHI omnepaiii BUKOHAHO Yy 48,7 % BuMajkiB, MajiaTUBHI — y

39,7 %, cumnromatnuni — y 11,5 %. Orpumani gaHi cBig4aTh NMpPO MOKJIUBICTbH
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IIUPIIOTO BHUKOHAHHS  pPaJWKAIBHUX BTPyYaHb CaM€ TPd BHUKOPUCTaHHI
nanapockomii. [licnsoneparniitni ycknagneHHs BussieHl y 19,35 % mnariientiB micis
nanapockomii Ta y 41,03 % mnicna nanaporomii (P = 0,0286). Cepen yckiagHeHb
MepeBaKal pPaHOBI — CEPOMH, TeMaToOMH, 1H(EKIi Ta pPO3XO/KCHHS IIBIB, SKi
3HAYHO YAaCTIIlIe 3ycTpidanucs micis anapotomii (21,8 % npotu 3,2 %, p = 0,0083).
CwmeprtHicTh cTa”HoBwia 16,1 % y manapockomiuHiid rpymi mpotu 23,1 % y rpymi
JanapoToMii, OJTHaK CTATHCTUYIHOI 3HAYYIIOCTI I1i BiqmiHHOCTI He Mamu (P = 0,3781).
BaxxnuBuM TIOKa3HUKOM € TPUBANICTh IepeOyBaHHS Yy CTallioHapi, sKa IMiCIs
JanmapocKoIii B cepenHboMy ctanoBuiia 10 110, 1o maixke BIBIYI MEHIIE, HIXK TICIIS
nanapotomii — 19 ai6 (p = 0,0011). TakuM yuHOM, 3aCTOCYBaHHS JAMIAPOCKOMIUYHUX
METO/IB TMPOJEMOHCTPYBAJIO HE JIMIE 3HUXKEHHS PIBHSA MICISIONEpaIiitHuX
YCKJIAAHEHb, aj€ ¥ IIBUAIIEC BIAHOBJICHHS MAIllEHTIB, 3MEHIIECHHS MOTPEOH Y
TPUBAJIiH TOCIITANI3a1lii Ta EKOHOMIYHI TIEPEBAry JiJisi CHCTEMHU OXOPOHU 3]I0POB 4.

BucHoBkmu.

1. JlTanapocKOIIYHI ~ TEXHOJIOT1 MOXYTh O€3[EeYHO 3aCTOCOBYBATHCS B
JKyBaHHI YCKJIaJHEHUX ()OPM paKy TOBCTOI KUIIIKW HABITh B YPIT€HTHUX yMOBaXx.

2. BukopucTtanHs  jamapockomii  3MEHIIye 4YacTOTy —HiCIsIOnepamiiHux
YCKJIaHEHb, 0COOJIMBO PAHOBUX, Ta CIIPHSE MIBUAIIINA peadiiTailii mamieHTiB.

3. locmiTamizaitis micisi JanmapoCKOMIYHUX BTPy4YaHb CKOPOUYETHCS Maiike
BJBIYI, IIT0 MA€ K KIIHIYHE, TaK 1 CKOHOMIYHE 3HAUYCHHS.

4. OTpumMani pe3ysNbTaTh MiATBEPIKYIOTh JOUUIBHICTh PO3IIUPEHHS MOKa3iB
0 JIaapocKomii y  JIKyBaHHI TNAIl€HTIB 13  YCKJIAQJHEHUMHU (popMaMu

KOJIOPEKTAIBHOTO PaKy.
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OCOBJIMBOCTI IPOBEJIEHHS LIEHTPAJILHOI IPOBIJTHUKOBOI
AHECTE3Il BEPXHBOIIEJEITHOI'O HEPBA YEPE3 BEJIMKUI
NIJJHEBIHHUM KAHAJI Y CTOMATOJIOTTYHUX XBOPHUX I3 PI3BHUMU
IHAUBIAYAJIBHO - AHATOMIYHUMMH OCOBJIMBOCTSAMMU

Moxkpuk Ouser SApociaBoBuy4

I.Me.H., ipodecop

Ha3zapesuy Makcum PomanoBu4

K.ME€JI.H., aCUCTECHT

Kadenpa xipypriqudoi cToMaToJIOT11 Ta MIEIeMTHO-JIUIICBO1 Xipyprii
Moxkpuxk Ipuna fpociasiBHa

JIKap-CTOMATOJIOT

CTtoMaToJIOTTYHUN METUYHUN LIEHTP

JHII «JIpBiBChKMIA HAIIIOHATBHUN METUYHUM YHIBEPCUTET
imeH1 Jlanmma ['aaumpkoroy

M. JIbBIB, YKpaiHa

Beryn. Bunanku HenocTatHboi €(EKTHBHOCTI MICIIEBOTO IPOBIAHUKOBOIO
3HEYYJICHHS IIEJCHMHO-JIUIIEBOT JIJISHKH MOXYTh MOSICHIOBATHUCS BapiaOENbHICTIO 1l
YyTJIMBOI 1HHEpBallii TpiiuacTum HepBoM [1, 2]. [le HeoOxiqHO BpaxoByBaTH Mij 4ac
3aCTOCYBaHHS OJIOKaau BEPXHBOIICICITHOTO HEpBa W KPUIIO-TITHEOIHHOTO TaHTIIS
yepe3 Benukui migHeOiHHUM kaHan (BIIK) mns ogHOMOMEHTHOrO 3HEUYJICHHS
BEPXHBOIIETETHUX 3y0iB, SICEH, CEPENHbOI YACTUHU OOJIMYYs, BEPXHBOIIEICITHUX
nasyx Ta HOCOBUX IIOPOKHUH, TPUTHIYEHHS BEreTaTUBHOI (MapacUMIATHYHO1)
(GyHKLIT KpUIIO-TIAHEO1HHOTO TaHTIIs.

[TonoxxenHss (tomorpadis) IBOrO KaHady 3a3BUYail OIMUCYETHCS CTOCOBHO
CYCIIHIX aHATOMIYHMX CTPYKTYp. Y (axoBiil miTepaTypi MICTUTHCS 1H(OpMaIsS PO
aHaromiuny wmimnmuBicte BIIK [3-5]. I'mmboki 3HanHs amatomii BIIK Ttakox
HEOOXITHI JIIi YHUKHECHHsS TPaBMYBaHHS BEJIHMKOI MiTHEOIHHOI apTepii mig dac
BUKOHAHHS PI3HOMAHITHUX AHECTE310J0TIYHUX, CTOMATOJIOTTYHHUX a00 XIPYpPriyHHUX
IpOLIETYP.

Mera poOoru. Bupuutu MopdoMeTpuyHi  OCOOJUBOCTI  BEJIHMKOIO

MiHEOIHHOTO KaHaJly B TAIlIEHTIB 13 PI3HUMHU 1HAWBIAYyaJbHO-aHATOMIYHUMU
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0COOMMBOCTSIMU Oy/IOBU JIMIIEBOTO dYepera Ta BU3HAUUTU MPU IIHOMY ITOJOKEHHS,
HANpPSIMOK ¥ TrMOWHY TPOCYBaHHS 1H €KUIAHOI TOJKU 0 KPUJIO-TiIHEOIHHOI SMKU
miJ] 4ac MPOBEJEHHS ILEHTPAIbHOI MPOBIIHUKOBOI aHecTe3li BEPXHBOUIEIECITHOIO
HEpBa MiTHEOTHHUM [UIIXOM.

Marepiaaim Ta ™meroau. Jlns BHUBYEHHS IHAWBIAYaJIbHO — aHATOMIYHHX
OCOOJIMBOCTEM  KPWJIO-MIHEOIHHOTO  KaHaldy  MPOBEICHO  KpaHIOMETPUYHI
AOCHKEHHST Ha 32-0X HaTypajbHUX JIOJACHKUX dYepemnax, B3sATUX 13 (QOHIY
anatomiudoro mysero JIHIT «JIbBIBCHKOTO HAI[IOHAIBHOTO MEAUYHOTO YHIBEPCUTETY
imeni Jlanmma Taymnbkoro», Ta Ha 60-Tm 300pakeHHsx depemiB y 3-D
PEKOHCTPYKIIi, OTpUMaHuX Tpu Komil toTepHiit Tomorpadii (KT) ginsHok rojoBu
MAIl€HTIB, SKI paHillle MPOXOIWIM OOCTeXeHHs B JiarHocTuyHoMy 1eHTpi TOB
“Abcomor MEJI” JIsBiBcbkOi oOsacHoi kimiHiyHOT JsikapHi. KT mocnimxeHHs
MPOBOJIMJINCH, HA MYJBTUCHIPATILHOMY KOMIT IOTepHOMY Tomorpadi “Aquilion”
Toshiba (Anonis). Y BuOOpPi BiANpaBHUX MYHKTIB JUIsi BUMIPIOBAHHS 3arajilbHUX
po3mipiB Ta ¢GOpMH UepemiB KEepyBaJMCS BKa3iBKaMU IO KpaHiomeTpii [6].
Busznauyanu yepennuii iHAEKC — BIAHOIIEHHS OT0 MOMEPEYHOTo JiiaMeTpa (IIUPUHH)
70 TO3J0BKHBOTO (JIOBXHMHHU) Yy BiJICOTKaxX. SKIIO BUSIBJIECHUN 1HJIEKC CTaHOBUB
oubmie sk 80,9 %, To Taky ¢opmy uepena BiJHOCHIM 10 OpaximedaridyHoi
(KOPOTKOTOJIOB1), SKIO 3HAXOAuUBCSI B Mexkax 76-80,9 % mo wmesonedaniyHoi
(cepennnorosiori). dopma uepemna, mpu SKIH 1€l MOKa3HUK CTaHOBUB 75,9 % 1
MEHIIIE, HaJIe)Kajia 70 J1ojixonedaaigHol (JIOBroroJosi).

Jlmst  BUMIpOBaHb ~ Ha  HATypaJbHUX  dYepermax  BUKOPHCTOBYBAIHU
IITAaHTeHLIMPKYJIb Ta  MUIIMETPOBY  JHIMKY. Bwusnauenns ¢opmu  3-D
PEKOHCTPYHOBAHUX YEpEMiB Ta pPO3TAIIyBaHHA HAa HUX AHATOMIYHUX OPIEHTHPIB
MPOBOJIUJIOCH ABTOMAaTUYHO, BUKOPHCTOBYIOUM BIJMNOBIAHI OMNIli KOMII IOTEPHOI
mporpamMu Jis Teperiisiny 300pakeHb onu(poBaHUX TOMorpaMm. BumiproBanu
MOJIO)KEHHS BEJMKOr0o MiHEOIHHOro KaHanmy (KyT Haxuwily) MLI0JI0 CTajoro
AQHATOMIYHOTO OpiEHTHPY (MapacariTaibHOI IUJIOMIMHU TBEPJOro MigHEOIHHS,
po3ramoBadoi Ha 0,5 cM MemiajbHIIIE OCI aTbBEOJSPHOTO BIAPOCTKA BEPXHBOI

HIEJIeNH) Ta BU3HAYAJIM HAMPSMOK BBEACHHS 1H €KLIMHOI FOJKHU (KYT HaXWiIy) IIOJ0
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CTaJIOTO aHATOMIYHOTO OPiEHTHPY (TIapacariTagbHOI IJIOMWHN TBEPIOTO IMiTHEOIHHS,
po3ramoBadoi Ha 0,5 cM MemiajbHIIIE OCI aTbBEOJSIPHOTO BIAPOCTKA BEPXHBOI
IIeJIeNH)Ta TIMOMHY MPOCYBAaHHS Y BEJTUKOMY IiHeOIHHOMY KaHaii. CTaTUCTUYHUM
aHalli3 pe3yNbTaTiB JIOCHIHKCHHS TPOBOJWIM 3 BUKOPUCTAHHSIM t—KpPHUTEPIIO
CtprofieHTa 32 JI0NIOMOT0I0 KOMITIOTEPHOI Iporpamu «Statistica 8».

Pe3yabTaTtu Ta 00roBopeHHsi. B pe3ynbrari KpaHIOMETPUYHHUX JOCIIIKEHb
92 yepeniB HaMU BUSIBJICHO aHATOMIUHY MIHJIMBICTD ix OyxoBu. JlomixonedatiuHuit
TAun Oyn0BM BU3HA4aBcs y 34 Bumaakax, mesonedamiunuit tun y 40 Bumagkax,
Opaxinedaniuyauit Tun y 18 Bumankax.

3ajie)kHO BIJ 1X THUIy OYJOBM CIIOCTEpPIrajd pi3HY JOBXKHHY Ta MIUPUHY
MIPOCBITY BEJIMKOTO MijiHeOIHHOTO KaHany. Ha me3onedaniunux ta OpaxinedaniaHux
TUIIAX YEeperliB HallvacTiIle 3HaXOIMIM MO/II0H1 3a JiaMEeTpOM PO3MIpHU IIbOTO KaHATy —
2,8 £0,6 mm Ta 3,2 = 0,5 mm (p>0,05), oxHaK iX JTOBXHHU CTAaTHCTUYHO 3HAUYIIES
Bizpi3HsuUch (p < 0,05), auBuCkH Tabnuo 1.

Taoaunng 1
AHATOMIYHA MiHJIMBICTH BEJIMKOIO MiIHEOIHHOTO KAHAJY B 3aJ1€5KHOCTI Bijl

TUIIB 0y10BM YepeniB

AHaroMiyHa BapiaOesbHICTh
Tun 0ynoBu uepena BEJIMKOT'O MIJHEOIHHOT0 KaHally Ha JTOCHII)KYBaHUX
(3arasibHa KUIbKICTb yepenax
BUIIAJIKIB) JloBK1HaA KaHaTy JliamMmeTp npocBiTy KaHaly

JomixouedariaHuii TUTI 31,9+ 1,8 Mmm 1,9+0,7 mm
(n—34)
Me3somnedaniyHuii THIT 27,4+ 1,5 Mm 2,8+ 0,6 MM
(n—40)
bpaxinedaniynuit Tumn 22,7+ 1,6 Mm 3,2+ 0,5 Mmm
(n—18)

VY OpaxiuedaniB BeIUKUN MiAHEOIHHUM KaHA 3aBXAU OYB KOpPOTKUUA U
npsmuii (puc. 1), mo 3abe3nedye JIKapIO-CTOMATOJOTY CHPUSITIUBI YMOBU JUISI
MIPOCYBaHHS 1H’€KIIHHOT TOJKM B MOT0O MPCBIT, BOAHOYAC ICHYE MiHIMaJIbHUN PU3UK

TpaBMYBaHHsI BEJIMKOI MiAHEOIHHOI apTepii il BEHU.
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Puc. 1. Komm’rorepHa ToMorpaMa JIiniieBoro ckejera B carirajbHii nmpoekiii.
Bpaxinedaaiunuii Tun 0yaoBu yepena. Bisyauaizyerbesi IIUPOKUIA Ta KOPOTKHU A

BeJUKNHI MiTHEOIHHUI KaHAJI.

VY nomnixornedaniB HalyacTilIe 3yCTPIYATUCh JOCHIKYBaHI KaHAJIA MaJloro
niametpy — 1,9 £ 0,7 MM, ogHaK BOHU Oyiv 3aBxau 1oBrumMHu — 31,9 £+ 1,8 MM, iHKOIH

i nemo BUTHYTI (puc. 2).

Puc. 2. Komm’rorepHa ToMorpaMa JIMIieBOro cKejera B cariTajabHii nmpoekuii.
Joaixouedaniuauii Tun Oynosu yepena. Bizyasizyerbcst By3bKHid Ta 10BrHil

BeJUKHNH MiTHeOiHHUI KaHAaJI.
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[Tomoxennss (KyT HaxXwily) BEJIUKOTO MiAHEOIHHOTO KaHAIy BIJHOCHO
napacariTaJibHOT TUIOIIMHM Ha TBEPJOMY MiAHEOIHHI MPSMO KOPETIOBAlIO 3 THUIIOM
OyIOBH IOCTimKyBaHMX uepemiB. Moro posmipu 3pocramu: Bim 92,5 + 1,5° — y
opaxinedanis 1o 160,2 + 1,6° — y pomixomedariB, BIAMOBIAHO TOJIOXKEHHS (KYyT
Haxuily) 1H €KIIHHOT TOJKM Y BEJIUKOMY IIIJIHEOIHHOMY KaHall BIJHOCHO
napacariTajbHOI IJIOIMHU Ha TBEPJOMY MigHEOIHHI TaK0X BIApi3HABCS (Ta0I. 2).

Taoaunga 2
IToJ10:keHHST KPWIIO-TiTHEOIHHOT0 KAHAJIY 100 CTAJ0r0 AHATOMIYHOT0
OPi€HTHPY HA Yepenax Ta BU3HAYEHHS HANPSMKY il IJIMOMHM BBeIeHHSA

iH’€eKIiMHOI TOJIKH

[Tonoxxenns (kyt Haxwity) Benukoro | [lomoxenHs (KyT HaXuity) iH €KIIHHOT
Tun 6ynoBu NiAHE0IHHOTO KaHay BiTHOCHO TOJIKH, PO3TaIIOBaHOI B3JJOBXK OCl
yepena napacariTaabHOI IIOIIKUHU Ha BEJIMKOTO MiIHEOIHHOTO KaHaTy,
TBEPAOMY TiTHEOIHHI BIJTHOCHO TIapacaritagbHOl IJIOMUHI
Ha TBEPJIOMY MiIHEOIHH1
Jonixonedaniaauii 1602+16° 379+1.8°
tun (N - 34)
Mesonedamiuyauit 136,7+1,4° 452+23°
tun (n - 40)
Bbpaxinedaniaamit 925+1,5° 59,3+2,7°
tun (n - 18)

BucHoBok. BusBieHO 1HIMBIAYyadbHO-aHATOMIYHY BaplaOeibHICTh BEJIMKOTO
MiIHEOIHHOrO KaHajdy B CTOMATOJIOTIYHUX XBOPHX 13 Pi3HOW (opMoro OynoBH
YyepermiB, M0 TOBHHHO BpPaxOBYBAaTHCh IIJI Yac TPOBEICHHS IIEHTPAIBHOI
MPOBIAHUKOBOT aHECTe31i BEPXHBOIIEICITHOTO HEpPBA 4Yepe3 BEIUKHUM MiAHEOIHHHIM
ka"ai. lle M03BOSMUTH MomnepenuT BUHUKHEHHS MICIIEBUX YCKJIQTHEHb ITiJl 4ac i€l
MaHIMyJSIii W 3HU3UTh PHU3MK PO3BUTKY €MOLIWHO-O0JBOBOrO CTpECy y
CTOMATOJIOTIYHUX XBOPHX.
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TECHNICAL SCIENCES

IHTEPIIPETOBAHUI BIJBIP O3HAK Y 3AJAYAX MEJJUYHOI
NIATHOCTHUKH 3A JOIIOMOTI'OIO BAHECIBCHKOI PETPECII 3
PO3PIJI)KYBAJIbBHUMHU [TPIOPAMU

Kyxos Cepriii OsiekcaHapoBu4

K.T.H., JOLIEHT

bpanaran Poman AujapiiioBuy

acrmipaHT

BiHHULIBbKYN HAITIOHAIBHUN TEXHIYHUNA YHIBEPCUTET
M. Binnuns, Ykpaina

Berym.

[{ykpoBuil niabeT € OJAHMM 3 HAWMOLIMPEHIMIMX XPOHIYHUX 3aXBOPIOBaHb y
CBITI, 1[0 CTBOPIOE 3HAYHE HABAHTAXKCHHSI HA CUCTEMH OXOPOHU 37I0POB'Sl Ta CYTTEBO
MOTIPIIY€E SIKICTh KUTTS TMalli€HTiB. PaHHS glarHOCTMKA Ta BHSBJICHHS OCIO, MO0
HaJieXKaTh 7O TPYNH BUCOKOIO PHU3HMKY, € KIHOYOBUM (DAKTOpPOM [Jisi 3amoOiraHHs
PO3BUTKY 3aXBOPIOBAHHS Ta HOro CEPHO3HUX YCKIATHEHb. Y I1[bOMY KOHTEKCTI,
cydacHi 1HoOpMaIliiHI TEXHOJOrli, 30KpeMa METOJW MAIIMHHOTO HaBYaHHS,
BIIKDUBAIOTh 3HAYHI NEPCHEKTUBH JUIsl  CTBOPEHHS €(EKTUBHUX CHUCTEM
nependauenus [6, 7]. OnHak X BIPOBAIKEHHS Yy KJIIHIYHY MPAKTUKY, OCOOJIMBO Y
chepax 3 BUCOKOIO I[IHOIO MOMMJIKH, CTHKAETHCA 3 (PYHIAMEHTaJbHOI JHIIEMOIO
"TOYHICTh MPOTH THTEPIPETOBAHOCTI".

[To omHy CTOpOHY, CKJIaJIHI HEMHINHI MOJEIN, TaKi K aHCaMOJIl JepeB PIIICHb
a00 TIMOOKI HEMPOHHI MEPEXKI, IEMOHCTPYIOTh BUCOKY TOUHICTh MepeAdaueHHs, aje
iXHI BHYTpIIIHI MEXaHI3MH MPUUHATTSA PIIICHh YACTO 3QJIUINAIOTHCS HETPO30PHUMH.
Taki Mozaen (pyHKIIOHYIOTh SK "JOpPHI CKPUHBKH'", IO MIAPUBAE JIOBIPY 10 HHUX 3
00Ky MeIWYHUX TMPAIiBHUKIB, SIKI MMOBHUHHI HECTHU BIAMOBITAIBHICTH 3a KIHIIEBE

pimenHs [1]. Tlo iHmy cTOpoHy, MPOCTI, JIETKO 1HTEPIPETOBAaHI MOJIEN, HAIPUKIIA],
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KJIJAaCUYHA JIOTICTUYHA perpecis, IO3BOJSIOTH YITKO OI[IHUTH BHECOK KOXHOTO
dakTOpy pH3HUKY, ajie MOXYTh IIOCTyHaTHCS B TOYHOCTI dYepe3 HEe3MaTHICTh
BpaxyBaTH CKJIQ/IHI1 HEJIIHIMHI B3a€EMO3B'SI3KH B JJAHUX.

[TomonanHs UBOTO PO3PHUBY € AKTYyaJbHOK HAYKOBO-TIPAKTHYHOIO 337adero.
OpgHuM 3 HaWOUIBII TEPCHEKTUBHUX HAMPSAMKIB 1 BUPIMICHHS € 3aCTOCYBaHHS
0alieCIBCbKMX WMOBIPHICHUX MOJCJIEH 31 CIemiali3oBaHUMU PO3PiHKyBaTbHUMHU
anpiopauMu  posmoxigamMu  [8]. Takuii miaXim M03BOJILIE B paMKax —€IMHOI
MaTeMaTUYHOI CTPYKTYpPH OJHOYACHO BUKOHYBAaTH aBTOMATUYHUM BiJI0Ip HANOLIBII
3HAYYIINX MPEAUKTOPIB, 3a0€3MEUyI0YN THM CAMHUM TPO30PICTh MOJIEI, Ta KUTbKICHO
OI[IHIOBAaTH HEBU3HAYCHICTh Mepea0aueHHs, M0 € KPUTUYHO BAXKIUBUM IS
MEIUYHOI JIIarHOCTHUKH.

Lisb poboTw.

JlocniauTy Ta MpOJAEeMOHCTPYBaTH €(DEKTUBHICTh 3aCTOCYBAaHHs 0ail€CiBCHKO1
JOTICTHYHOI perpecii 3 po3pimkyBambHUM mpiopom Regularized Horseshoe ms
aBTOMATUYHOT0, 1HTEPIPETOBAHOIO BIA0OOPY 3HAUylIUMX (HaKTOpIB PU3UKY B 3aaadl
nepea0aveHHs IyKpOBOTo /11a0eTy.

Marepiaiu Ta METOIMN.

Jl71st mpoBeieHHs TOCIIKEHHS 0YJI0 BUKOPUCTAHO MyOIiuHUN, 30aJaHCOBAaHUHN
HaOIp JaHMX, 1110 TOXOIUTh 3 aMEepHKaHChKOro nociimkenns Behavioral Risk Factor
Surveillance System (BRFSS) [2]. Bu6Gipka mictuth 70,692 3anuciB Ta Bkirovae 21
MEIUKO-COIIAIbHUIN TPETUKTOP, Cepell AKX € SK OlHApHI, TaK 1 YUCJIOBI O3HAKH.
[{inboBOIO 3MiIHHOIO € OiHapHUM moka3Huk "Diabetes binary". Ilonepegnss oOpobOka
JAHUX BKJIIOYaJia CTaHAApTHU3allil0 BCIX YHUCIOBUX O3HAK MIJISIXOM BIJHIMAHHS
CEepPEeNHbOTO 3HAYEHHS Ta JUICHHS Ha CTAaHJIAPTHE BIAXWUJIECHHS, IO € KPUTUYIHO
BAKJIMBOIO TMPOLEAYPOIO JIsi KOPEKTHOI pPOOOTH PpErysspu3ylouux TMpiopiB Ta
3a0e3neyeHHs cTabIbHOI 301KHOCTI aITOPUTMY.

B ocHOBiI MmeTomonorii JeXUTH y3araiibHeHa miHiHA Mozaenb (GLM) B
GaifeciBebkilt  iHTeprperariii. MMOBipHICT p; NO3UTHBHOrO Kiacy (HasBHICTb

nn

niabety) mis "1"-TO CIOCTEPEKEHHS MOJEIIOETHCS 3a JOMOMOTO0 JIOTICTUYHOT

(hyHKITIT:
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pi =o0(m) =1/ +exp(-n;)) 1)

He ni=a+ Xig € THIKHAM TpeaukTopoM. Ha BigmiHy Big 4YacTOTHOTO
migxomy, B OaifeciBCchbKilt mapaaurmi mapameTpu mojaem 6 = {a, f} po3risgaroTbes
SIK BUMAJKOBI BEJIMYWHU, IS STKUX BU3HA4YAIOTHCS anpiopHi posnonaiu P(0). 3rimHo
3 Teopemoro baifeca, amocTepiopHUN pO3MOALT MapaMmeTpiB, IO BpPAXOBYE
CIIOCTEpEeKyBaHi 1aHi, 00YHCIIOEThCS SIK [3]:

P(6|D) < P(D|B)P(6) 2

KitouoBum enemenTom, mo 3abe3nedye Bimbip O3HAK, € BHOIp ampiopHOTO
po3noainy s KoedimieHTiB . Y gaHiii poOOTI 3acTOCOBAHO 1€papXidHHIA
pospimkyBansHuil mpiop Regularized Horseshoe [4]. Moro crpykTypa € 0co6uBo
THYYKOIO:

Bi~Normal(0,7% * A7 (3)
Ai~HalfCauchy(1) 4)

Tyr T BHcTynae sK TJOOAJbHUNA MMapaMeTp CTUCHEHHS, 1[0 KOHTPOJIOE
3arajlbHUi piBEHb PO3PIHKEHOCTI MOACHI, "I ITOBXYIOUH" O1IBIIICTh KOS(DIIi€HTIB
no nyns. Bognouac A; € noKanbHMMM IapaMeTpaMH CTHCHEHHS, 1HIMBITyalbHMMH
JUISL KOKHOTO Koe(illieHTa, IO J03BOJISIOTH '"3BUIBHUTH'" OKpeMi 3 HHUX BIJ
rJI00aJIbHOIO CTUCHEHHS, SKINO JaHl CBIY4aThb MOPO iXHIO 3HA4ydlicte. Taka
apxXiTeKTypa J03BOJIIE MOJENl €(PEKTUBHO BIJOKPEMJIIOBATH CHJIbHI CUTHAJIM Bij
IIyMy: Bard HEeIHQOPMATUBHUX O3HAK CHJILHO CTHUCKAIOTHCS JO0 HYJS, TOAl SK Baru
BOKJIMBUX MPEIUKTOPIB 3AIHIIAIOTHCS BETMKUMU.

Jli1st arpokcuMaliii anocTepiopHOro pO3MOIiTy MapaMeTpiB OyJI0 BUKOPHUCTAHO
MeToJi BapiamiiiHoro BuBeneHHS Automatic Differentiation Variational Inference
(ADVI). Le#t wmeron, peanizoBaHuii y mnporpamuiii 6i6mioreuni PyMC [5], €
e(eKTHUBHOIO Ta IIBHUJKOI aTbTEPHATUBOIO TpaaUIliHUM MeToaaMm Monrte-Kapio 3
MapkoBchkuMu JaHIoramu (MCMC), oco6auBo mpu poOOTI 3 BEIUKUMHU HAOOpaMu
JTAHUX, JO3BOJISIOUM OTPUMATH SKICHE HAOMKCHHS 10 ICTHHHOTO alloCTEePiOpPHOrO
PO3MOiTY 32 IPUMHATHUHN Yac.

Pe3yabTaTtu Ta 00ropopenns. Hapuanus 0alieCiBCbKOI JIOTICTUYHOI perpecti 3
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npiopom Regularized Horseshoe na Haganux gaHWUX AO3BOJMIO OTPUMATH
JIeTaTi30BaHy KapTHHY BIUIUBY KOKHOTO MPEIUKTOPA HA PU3UK PO3BUTKY Jia0eTy.
KitouoBuM pe3ynbTaToM € amocTepiopHI pO3MOAIIM KOEQIIIeHTIB [ s KOXHOI
o3Haku (puc. 1), AKi CIyrylOTb OCHOBOIO IS IHTepHpeTamii Mozaemi. AHami3 mux
PO3IOILIIB JI03BOJISIE 3POOUTH KiJIbKa Ba)KJIMBUX BUCHOBKIB.

|
1
[HeartDiseaseorAttack] | ———

[Income] — E
[Sex] H I
[HvyAlcoholConsump] ——
[ChaolCheck] H .
1
[HighChal] i N
[HighBP] { e
[Age] | 4
[BMI] ! o

BlGenHith] 1 ——

-0.2 0.0 0.2 0.4 0.6
3HauenHn koedpilieHTa (BNAWB Ha NOTIT PU3KMKy)

Puc. 1. AnocrepiopHi po3noainu koedimieHTiB B 1151 HANOIIBLII 3HAYYIIIUX

dakrTopis

Mopnenb aBTOMaTUYHO 17IeHTU(IKYBaJIa TPYIy HAWOLIBII 3HAUYIIMX (HaKTOPIB
pusuky. Hailbinpmnii BIUIMB HAa UMOBIPHICTh 3aXBOPIOBAHHS MAlOTh: 3araJIbHUI CTaH
3nopoB'a ("GenHIth"), ingexc macu tina ("BMI") Ta HasiBHICTh BUCOKOTO KPOB'SSHOTO
tucky ("HighBP"). Ile miarBep/uKyeThcs THM, IO iXHI amoCTEPIOpHI PO3MOIIIH
3HAYHOI0 MIPOIO 3MIIIEHI BIJHOCHO HYJIA 1 MPAKTHYHO HE MEPETUHAIOTh MOro, 1o
CBITUUTH MPO CTATUCTUYHO 3HAUYLIUH Ta CUIIBHUH 3B'SI30K 3 LIJILOBOIO 3MIHHOKO. L1
PE3YNBTATH Y3TOKYIOTHCS 3 YCTAJICHUMHM MEAWYHUMH 3HAHHSMH, IO ITiJBUIIYE
JOBIPY 10 MOJEI.

Kpim Toro, mpiop Regularized Horseshoe edpexTuBHO BUKOHAB CBOIO (hYHKIIIFO
pospimxenHs. Koedimientn s MeHIn iHGOPMATUBHUX O3HAK, TaKMX SIK CTaTh
("Sex") abo cnoxkuBanHs GpykriB ("Fruits"), OyIu CHILHO CTUCHYTI 10 HYyJs. IxHi

anmoCTepIOPHI PO3IMOUIA CKOHIIEHTPOBAaHI HABKOJIO HYJIHLOBOTO 3HAYEHHS, 110 BKA3y€
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Ha IXHIO HE3HayHy CWiIy ImepenOaueHHs B Jgadii wmogeni. Lleit Mexanizm
"aBTOMAaTUYHOTO ITHOPYBaHHS" HEBAXKIUBUX TMPEIUKTOPIB JIO3BOJISIE CIIPOCTUTH
MojeNnb 1 chOKyCyBaTH yBary JiKaps JIMIIEe Ha TUX (akTtopax, sSKi TIHCHO MaloTh
3HAYCHHSI.

BaxnnBoro mepeBaror € Te, 0 OaleciBCBKHM TMIAX1J Haga€ HE IMPOCTO
TOYKOB1 OITIHKM KOE(III€HTIB, a IMOBHI PO3MOILIM, IO KUIBKICHO BiZ0Opa)arTh
HeBU3HaueHICTh. [llupuna po3noainy i KoKHOTO KoedillieHTa BKa3ye Ha CTYIIHb
BIICBHEHOCTI MOJCII y HWOro 3HAYEHHI: BYXYl PO3MOJUIN BIAMOBIIAIOTH OUIBII
cTtabutbHEM omiHkaM. Llg iHdopmariiss € HaA3BUYAWHO IIHHOI B MEIUYHOMY
KOHTEKCTI1, OCKUIBKH JTO3BOJISIE PO3PI3HATU CTA0IIbHO 3HAYYII (PAKTOPH B1J TUX, YAN
BIUTMB € MEHIII BUBHAUYCHUM.

OxpiM BiIOOpY O3HAK, BAXKIMBOIO IE€PEBAror 0OailleCiBCHKOrO MIAXOAY €
OTpUMaHHs J00pe BiakaniOpoBaHux imoBipHocTed. KanibpyBanbHa kpuBa (puc. 2)
JIEMOHCTPY€E CHIBBIIHOIICHHS MIXK Tepe10adyyBaHUMU WMOBIPHOCTSIMHU Ta PEaJIbHOIO
YacTOTOI0 MO3WTUBHUX BUMAAKIB. SIK BUIHO 3 PUCYHKA, KpHBa IJsi 0ail€eCciBCHKOI
MOJIEN1 JISKUTH JIyKe OJIM3bKO JI0 JiaroHaji iaeaapHoro kambpysaHHs. Ile o3Hauae,
0 SKII0 MoOJAeNb nepeadauye, Hanpukian, 70% pusuky, To npubauzHo 70%
MaIE€HTIB 3 TakuM TepeAOadYeHHSAM JIMCHO MaTUMyTh pgiaber. Taka HamildHICTB
nepen0avyBaHUX WMOBIPHOCTEH € KPUTUYHO BAXKIMBOIO JUI TMPUUHATTS KIITHIYHUX

pilIEeHb.

MopiBHAHHA KPUBUX KanibpyBaHHA Ha TecToeil BUBIpLL

- loeanbHa Kamﬁpoaka
—=— Basosa baieciscbka Monens
—e— TibpuaHa Monenb (Bayes+MLP)

o o o
'y Y ®

YacTka nosuTueHux Bunapakie (Fraction of Positives)

o
N

0.0

0.0 0.2 0.4 0.

6 0.8 10
CepeaHsa NporHo3oeaHa MMoeipHicTe (Mean Predicted Probability)

Puc. 2. KaniOpyBasbHa KpuBa 1J1s 0aileCiBCbKOI MoJeJTi
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BucHoBkmu.

[IpoBenene MOCHiIKEHHSI TIEPEKOHIMBO MPOAEMOHCTPYBajo, Mo OaieciBChka
JOTICTHYHA perpecis 3 po3piKyBalbHUM mpiopoM Regularized Horseshoe €
MOTY)KHUM Ta €(EKTUBHUM THCTPYMEHTOM JIJIs1 TOOYIOBH 1HTEPIPETOBAHUX MOJCIICH
y 3ajayax MeOUYHOi aiarHocTuku. l[locraBieHa meTa 1IN0 JOCHIIKEHHS Ta
neMoHcTpallii e@EeKTUBHOCTI METOJNy [iJIi aBTOMAaTUYHOIO BIIOOPY 3HAUYIIUX
(bakTopiB pU3KKY Oyja MOBHICTIO JOCATHYTA.

["on0BHUM pe3yabTaTOM pOOOTH € MiATBEPKEHHS TOTO, IO 3alpPONOHOBAHUIMA
Mi7X1/ T03BOJISIE BUPIIIMTU KIIOYOBY IUJIEMY "TOYHICTH MPOTH 1HTEPIPETOBAHOCTI".
Mogens He nuie 3abe3rneuye HaaiiiHe mepeadadyeHHs, TaKOXK BOHA HAJa€ MPO30pe
oOTpyHTYBaHHsS CBOTO pimeHHs. [1Iag1xoM aBTOMaTHYHOTO CTUCHEHHS KOE(DIIIEHTIB
HEIH(QOPMATUBHUX O3HAK J0 HYJS Ta BUAUICHHS NPEAUKTOPIB 13 CUIBHUM CUTHAJIOM
(Takux SIK 3arajJbHUI CTaH 3JI0pOB'S, 1HJIEKC MAacH Tijla Ta BUCOKHM THCK), MOJEIb
CaMOCTIITHO popMye CIIPOIIIEHE, ajle MOTY>KHE MPEJCTaBICHHS JaHUX.

Ha BigMiHy BiJ "HOpHUX CKPHHBOK'", SIKI BUAAIOTH JIMILIE KIHIIEBUI pe3ysbTarT,
po3polbieHa mMojenb GyHKIIOHYe K "mpo3opa ckpunbka' ("glass box"). Bona nae
JIKapr MOXKJIUBICTh 3pO3YMITH, Ha OCHOBI SIkMX came (akTopiB Oyino 3pobJieHO
nepea0aueHHss JJisi KOHKPETHOTO TAIll€EHTa, Ta OLIHUTH CTYMiHb HEBU3HAYEHOCTI
1poro mnependadeHHs. lle € KpUTUYHO BAXKIMBHUM I BIPOBAIKEHHS CHCTEM
MIATPUMKUA TPUUHATTSA PILIEHb y pealibHy KIIHIYHY MPAKTUKY, OCKIJIBKH CHpHUSE
JIOBIp1 Ta MiJBHIIYE BIAMOBIAIBHICTh MPU BUKOPUCTaHHI IHCTPYMEHTIB Ha 0asi
IITYYHOTO 1HTENEKTy. TakuM 4YMHOM, poOOTa MIATBEPAKYE BHCOKY NPAKTUUHY
IIHHICTb JJAHOT METOJI0JIOT1 /1JIs1 CTBOPEHHSI HOBOT'O MOKOJIIHHS HAIIMHUX, TOYHUX Ta,

1[0 HAWTOJIOBHIIIIE, 3PO3yMUINX JIarHOCTUIHUX CUCTEM Y chepi OXOPOHU 37I0POB'S.
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OUPKYJAPHA EKOHOMIKA AK IHCTPYMEHT 3BMEHIIEHHSA
3ABPYJIHEHHS HABKOJIMIITHBOI'O CEPEJIOBHUIIIA

3inyenko Biaaguciaas CepriiioBuy,
Jlebenn Cepriii CepriiioBny,
M. XapkiB, YKkpaiHna

Tpamumiiina miHifiHA MOJENTh EKOHOMIKM YXE€ HE BIAMNOBIIa€ Cy4acCHUM
BUKIIMKAM, OB’ SI3aHUM 13 3pOCTaHHSAM OOCSTIB BiIXO/IIB, BUCHAXCHHIM MPUPOTHUX
pecypciB 1 TOraubIeHHSIM ri00anbHOo1 ekonoriyHoi kpu3u. 3a qanumu OOH, mopoky
y CBITI YTBOPIOEThCA MOHaA 2 MIpPA TOHH TBEpAUX MOOYTOBUX BIAXOAIB, 3HAYHA
YacTUHA SKUX ONHUHIETbCSA HA MONIroHax abo y poBkuwi. lle mpusBoauTh A0
3a0pyIHEHHSI IPYHTIB, BOJIM, aTMOC(HEpH Ta CTAHOBUTH 3arpo3y 3710pOB 10 JIOJIEH.

AJbTEpHATUBOIO JIIHINHHIA Mojeni € mupKyiaspHa ekoHomika (IIE), mo
0a3yeTbcsi HA  TMpUHIUINAX  30€pEeKEeHHS  I[HHOCTI  PECypciB, IMOBTOPHOIO
BUKOPUCTAaHHA Ta 3aKPUTTS MaTepialIbHUX MOTOKIB y BUpOOHMUMX Hukiax. Ilepexin
1o LIE po3rasaaerbes Sk OIMH 13 KIIOYOBUX MEXaHI3MIB JOCATHEHHS LILJIEH CTajoro
PO3BUTKY Ta BUKOHAHHS MIKHAPOIHUX €KOJIOTTUHUX YTO/I.

MeToro JaHOro AOCHIIHKEHHS € aHaNi3 MOTeHIIaly HIUPKYISIPHOI eKOHOMIKH K
IHCTPYMEHTY 3MEHIICHHsS 3a0pyJHEHHs HaBKOJHUIIHBOIO CEpPEJOBMINA, a TaKOX
BU3HAYEHHS MepeBar, 0ap’epiB Ta nepcrnekTuB BnpoBakeHHs LIE B Ykpaini Ta cBITI.

BrpoBamkeHHST TPUHIMMIB IHUPKYISIPHOT E€KOHOMIKA Ja€ 3MOTY 3HAYHO
3MEHIIIUTH PIBEHb 3a0pYAHEHHS TOBKILIA 3aBSKA HACTYITHUM MEXaHi3MaM:

1. CkopoueHnHsi BiAxoaiB. 3aBJsK1 MOBTOPHOMY BUKOPHCTAHHIO MaTepialiB,
repepoOIli, peMOHTY Ta PECAUKIIHTY 3MEHIIYETHCS 0OCAT BIIXOMIB, K1 MTOTPAIUISIOThH
Ha nojironu. Lle 3Hmxkye pu3uk 3a0pyJHEHHS IPYHTIB 1 MI3€MHUX BO/I.

2. 3MeHIIeHHsI BHMKMAIB Yy NOBiTpsi. BukopucranHs eHeproeeKTUBHUX
TEXHOJIOT1M 1 BIJIHOBIIOBAHMX JKepen eHeprii ckopouye Bukuau CO: Ta 1HIIHAX
3a0pyIHIOBAYiB, 110 OCOOIMBO aKTYaJIbHO ISl OOPOTHOU 31 3MIHOIO KJIIMATY.

3. 3axmer BOAHMX pecypciB. BukopucrtaHHS 3aMKHYTHX IUKJIIB Y

MIPOMHUCIIOBOCTI JI03BOJISIE TIOBTOPHO 3aCTOCOBYBAaTH BOJY, 3HWXKYIOUM pIBEHb ii
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3a0pyTHEHHSI Ta CIIOKUBAHHHI.

4. ®opmyBaHHs HOBOI ekoHomiku. I[lepexin mo LIE ctBOproe momatkoBi
€KOHOMIYHI MEepPEeBaru: pO3BUTOK «3€JICHUX» POOOYMX MICIlh, IHHOBALIMHUX PHUHKIB
BTOPUHHOI CHPOBUHU, 610€KOHOMIKH Ta CepH eKOIU3aiHY.

Bognouac BopoBamkenHs IIE  cynmpoBomkyeTbCss HHM3KOWO — IpoOieMm:
HEJ0CTATHBOIO €KOJIOTTYHOIO CBIJIOMICTIO T4 HU3BKUM PIBHEM KYJIBTYPH MOBOJIXKEHHS
3 BIOXOJaMU cepell HaceJCHHS; BHCOKMMH IIOYaTKOBUMH BHUTpAaTaMH Ha
BIIPOBA/DKCHHS 1HHOBAIIMHUX TEXHOJOTIH;, OpakoM 3aKOHOJaBuYOi Oa3u Ta
E€KOHOMIYHUX CTUMYJIB JJisi O613HECY; BIJCYTHICTIO €(peKTUBHOI IHPPACTPYKTYpH IS
300py, COPTYBaHHs Ta IEPEPOOKH BIIXOIIB.

Hocsin €Bponetickkoro Coro3y CBIIUNUTH, IO TOEJHAHHSA 3aKOHOJAABUYUX
MEXaHI13MiB, (DIHAHCOBUX CTHUMYJIIB Ta aKTUBHOI MPOCBITHULBKOI pOOOTH CHpHSE
YCHIIIHOMY MEePEX0/y J0 HUPKYJsipHOi Moaeni. [ns Ykpainu BaxIMBO BpaxOByBaTu
111 IPUKJIAAM Ta aanTyBaTH iX JI0 HAI[IOHAIbHUX YMOB.

VYkpaiHa Mae 3HaYHUI NOTEHIaN IJs MEePEXOy 10 UUPKYISIPHOI €KOHOMIKH,
OJIHaK JUIsi 1bOTO HEOOX1JIHI: YyJOCKOHAJEHHS 3aKOHO/JaB4Oi 0a3u, PO3BUTOK
1H(pacTPyKTypu nepepoOKH BIAXOMAIB, CTUMYJIIOBAHHS «3€JICHUX» IHBECTHIIN Ta
IIJIBUIIICHHS. €KOJIOT1YHOI CBIJOMOCTI CYCIUJIbCTBA. JIWIE KOMILICKCHUH TIIXin
J03BOJIUTH pearizyBatu nepeBard [|E Ta MiHIMI3yBaTH €KOJIOTIUHI PU3UKH IS

HUHIIIHIX 1 MallOYTHIX TMOKOJIIHb.
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AES-ITU®PYBAHHS B ITIPOTOKOJII LORA: BUBIP OIITUMAJIBHUX
MNAPAMETPIB U151 I0T-IPUCTPOIB

KoBanbuyk borgan IlerpoBuu

K.(h.-M.H., IPOBITHUI HAYKOBUHN CHIBPOOITHHUK
Kosajsienko Lnis I'puroposuy

K.T.H., HAYaJIbHUK HAyKOBO-AOCIIHO1 JabopaTopii
Hlanosan Bitanuiii MuxaiiioBu4

HavyaJbHUK HAYKOBO-OCIITHOTO BIJIILITY
Kapnenko Anapiit OnexkcanapoBuy

HayKOBHH CITIBPOOITHUK

BilicbkoBHif IHCTUTYT TE€JIEKOMYHIKAIIX Ta 1HGOpMaTH3aITIi
imeH1 ['epoiB KpyT

M. KuiB, Ykpaina

Beryn / Introduction. Po3eutok [utepHery pedeii (IoT) Bumarae cTBOpeHHS
HaJIMHUX MEXaHI3MIB 3aXHUCTy JlaHMX y O0€3ApOTOBUX Mepexax 3 OOMEKEHOIO
IPOITYCKHOIO 3/aTHICTI0O Ta OOuYMCHIOBAIBHUMH pecypcamu. OcoOnuBoi yBaru
noTpedye  BHKOpHUCTaHHS  mpoTokoimy  LoRa,  sAkuii  XapakrepusyeTbcs
E€HEepProe(PeKTUBHICTIO Ta BEJIMKUM pPaAlycoM li, aje BOJHOYAC Ma€ OOMEXKEHHS
11010 MIBUJIKOCTI TIEpeJaBaHHs Ta CTIHKOCTI JI0 3aBa.

Tpanuuiitai kpuntorpadiyHi Maxoau, 30kpeMa anroput™ AES, 3a0e3neuyrorsb
BHUCOKUHN PIBEHb 3aXMCTy, MPOTE iX 3aCTOCYBAHHSA B CEpPEAOBUINAX 3 OOMEKEHUMHU
pecypcamu, Takux sK MikpokoHTposepu ESP32 3 wmopynsmu LoRa, Moxe
MPU3BOJUTH 10 MIABUIIEHUX OOUYMCIIOBAIbHUX BUTPAT 1 3HUKEHHS TPOIYKTUBHOCTI.
OcHoBHa mpoOsieMa TMOJSITaE y TMONIYKY OallaHCy MK pIBHEM KpUMNTOTpadidHOi
CTIMKOCTI (JIOBXKMHA KJIIOYa, peXUM MU(pyBaHHA) Ta €(PEKTUBHICTIO PpOOOTH
cucteMu (MBHUAKICTH 0OPOOKHU TaHUX, EHEPTOCTIOKUBAHHS, SIKICTh Pai03B’SI3KY).

Kpim toro, mapamerpu LoRa — Spreading Factor, Bandwidth, Coding Rate,
MOTYXKHICTh TE€pefaBavya, PEeXKUMH pOOOTH Ta [OBXKMHA NpeamMOyiauM — I1CTOTHO
BIUTMBAIOTh HA JAJBHICTh 3B’S3Ky Ta CTalUIbHICT, mepenadi. lle yckmamHroe
3aBAaHHS ONTHUMI3allii, OCKUIBKM HEOOX1JHO BpPaXOBYBaTH sIK KpunrTorpadiyHi, Tak 1

PaAIOTEXHIYHI XapaKTEPUCTUKN CUCTEMH.
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Line podoru / Aim. Meroro AOCHDKEHHS € aHali3 e()eKTUBHOCTI
Bukopuctanua AES-mmdpyBanns B mnporokomi LoRa nmns loT-mpuctpoiB 3
OOMEXEHUMH OOYMCIIOBAIBHUMHU pecypcamMu. Y poOOTi PpO3TJSHYTO BIUIUB
KpunTorpadiuHux mapameTpiB (AOBKHUHA KII0Ya, PEKUM MIHU(PPYBaHHS) Ta TEXHIUHUX
xapaktepuctuk LoRa (SF, BW, CR, Tx Power, pexumu poOOTH, JOBXKHUHA
npeaMOyJii) Ha IPOYKTUBHICTh, EHEPTOCTIOKMBAHHS W HAJIWHICTD 3B A3KY 3 METOIO
BU3HAUCHHS ONTUMATIbHUX KOHQITYpaliil st pi3HUX CIIEHApP1iB 3aCTOCYBaHH.

Marepianu Ta meromm / Materials and methods. ExcnepumenTanbhi
JOCT/DKEHHSI BHKOHYBAJIHMCS Ha MIKpOKOHTpoJiepHux Iiargopmax ESP32 3
iHTerpoBanuMu  MoayisiMu LoRa RA-01, mo no3Boimiio 3MOAENIOBaTH YMOBU
pobotu pecypcooomexxkenux loT-cuctem. s  kpunrTorpadigHoro 3axucTy
BUKOpUCTOBYBaBcs anroputM AES 3 poexunamu kimouiB 128, 192 Tta 256 Oir y
pexumax ECB, CBC Tta GCM, sKki peanizoBaHO MPOrpaMHO 3 YypaxXyBaHHSM
00YHCITIOBAJIBHUX MOXJIMBOCTEH MIKPOKOHTpOJIEpa.

[lepenaua naHux 3a1CHIOBajiacs yepe3 Oe3/IpOTOBHMI KaHajld 3 BapilOBAHHIM
OCHOBHUX IapameTpiB nporokosry LoRa:

— Spreading Factor (SF7-SF12);

— Bandwidth (125, 250, 500 xI'r);

— Coding Rate (4/5-4/8);

— Tx Power (Bix 2 mo 20 nbm);

— pexumu podotu Implicit/Explicit, a Takoxx Buxopucrtanus CRC Ta
HAJTAIITYBaHHS JOBXUHU MTPeaMOyITu.

Meronuka mossArana y BUMIpIOBaHHI 4acy mudpyBaHHs/nemudpyBaHHs Ta
3aTPUMKHU TIepefayl JaHuX TMpU 3MiHI BHUIIE3a3HAUYCHUX NapameTpiB. (s omiHKK
€(EeKTUBHOCTI aHaJI3yBajJuCs MIBUJAKICTh OOpOOKM NaHMX, EHEProClOKUBAHHS
MPUCTPOIO Ta CTIMKICTh KaHATY 3B’ SI3KY /10 TIEPEIIKO/I.

OOrpyHTyBaHHsI BUOOpPY METOJIB 0a3yBajiocsl Ha Cy4aCHUX IOCIIKCHHSX Yy
chepi iHopmaliiiHoi Oe3neku Ta Oe3IPOTOBUX TexXHOJOri. 3okpema, y [1]
MPEICTABICHO PO3MMPEHU miaxia a0 kpunrorpadiunoro 3axucty LoRaWAN i3

BukopuctaHHaM AES, 1o JeMOHCTpye akTyadbHICTh IHTErpaiii CUMETPUYHUX
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ITOPUTMIB y MPOTOKOJIM HHU3bKOI MOTYyxHOCTI. [IpakTnune 3acrocyBanns AES i3
pi3HOIO JOBXHHOIO Kio4iB y LoRa-3’eanannsx mnpoanamizoBano B [2], 1e
HaroJIOIIEHO Ha HEOOX1THOCTI MOIITYKY OajlaHCy M1 O€3IeKOI0 Ta MPOAYKTHUBHICTIO.
OyHaaMeHTalbHI OCHOBH CUMETPUYHOTO MU(pyBaHHS Ta HOr0 posib y KiOep3axucTi
loT-cuctem posrasayro B [3]. YV poGotri [4] oOrpyHTOBAHO JOIJIBHICTH
BukopuctanHs pexumy AES-GCM y HU3BKOMOTY>KHUX MIKPOKOHTPOJIEpaX 3aBASKU
MOoETHaHHIO Oe3nekn Ta edexTtuBHOCTI. BomHowac y [5] mpoaHamizoBaHO BILIWB
kiaouoBux mnapamerpiB LoRa (SF, BW, CR) na cralinpHiCTh mnepenadi, M0
0e31mocepeTHbO BPaxOBYBAJIOCs B JAHOMY JOCTIIKECHHI.

TakuM 4YWHOM, TOE€IHAHHS amapaTHOTO MOJCIIOBaHHS Ta aHami3y CyYacHHX
HAayKOBHUX IIAXOMIB JO3BOJIUJIO PO3POOUTH EKCIEPUMEHTAIbHY METOAMKY MJis
BU3HAYEHHS ONTUMAIbHUX KOH(pirypamiii AES-mmdpyBanns ta mapamerpis LoRa y
l0T-cucreMax 3 0OMEKEHUMH PECYpPCaMH.

PesyabTaTn Ta o6roopennsi / Results and Discussion. Pesynbratu
€KCIIEPUMEHTAJIbHUX JOCIIIKEHb MIATBEPAWIU, O €PEeKTUBHICTh anroputmy AES
CYTTEBO 3QJICKUTh BiJ JOBXKHHHM KJIOUa Ta pexuMy poOoTu. HaliHmxkdi 3aTpumku
nokazaB pexum ECB, ognak BiH He 3a0e3nedye HaJIEKHOTO pIBHS O€3IEKH.
OnTuMansHUM OaJlaHCOM MK MPOAYKTUBHICTIO Ta 3aXUIICHICTIO BUSBHUBCS PEKUM
AES-128 GCM, skuii, momnpud JI0AaTKOBI BHUTpAaTH Ha TEHEpaIil0 TETiB
aBTeHTHU(DIKallli, TapaHTYy€E LUTICHICTh JaHUX 1 BUCOKY CTIHKICTh CHCTEMH JI0 aTak.

Amnaniz BruBy mnapametpiB LoRa mokazaB, mo 31 3pocTaHHsSM KoedillieHTa
po3upeHHs crnektpa (SF) mokpailyerbcsi CTIMKICTh CUTHANY JI0 HEPEIIKOJl, aje
3MEHIIY€ThCS MIBUAKICTH Mepenayi nanux. [Ipu nboMy onTuMambHUM KOMIIPOMiCOM
st loT-puctpoiB € Bukopuctanus SF7 y nmoennanni 3 BW 125 kI'm, o go3Bosisie
MIATPUMYBATH MPUUHATHY IIBUJKICTH Ta MIHIMI3yBaTH €HEpProcrnoxuBaHHs. s
CIleHapiiB 3 BHCOKMMH pH3WKaMH MOXJIHMBe BHUKOpucTaHHs SF12, omHak 11e
CYNPOBOIKYETHCS ICTOTHUM 301IBIIICHHSM €HEPTrOBUTpAT.

JlocniKeHHsT €HeprocrnoKUBaHHS MIATBEPAWIIO, IO HAMOUIbIII BUTpPATH
cnoctepiratotbest mpu 30umbmenHi Tx Power Tta SF. [Jlns pexumy SF7

€HEProCroKUBaHHS CYTTEBO HIMK4Y€ MOPIBHSIHO 3 SF12 3aBISKM CKOPOYEHHIO Yacy
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nepenavi makera. ONTUMaIbHUM BapiaHTOM BUSIBUJIACS Tepenada 3 MOTYyXKHICTIo 14
nbwM, 110 3a6e3nedye cTaOlTbHMN 3B 30K MPH MMOMIPHUX €HEpPro3aTparax.

[TopiBusiaas AES 13 nmerkoaropum aiaroputMoM PRESENT 3acBimumiio, 1o
OCTaHHIN 3a0e3meuye MEHIN 3aTPUMKH, MPOTE MOCTYMAEThCS 3a PIBHEM OE3MEKU.
Takum umHoMm, AES-128 GCM € ontuMaibHHUM BHOOPOM JJig  OUIBIIOCTI
loT-3acTocyBaHb, 1€ KPUTHYHO BAXKIMBUMH € K KOH(QIJICHINHHICTh, TaK 1
aBTeHTU(]IKAIlISI TaHUX.

OtpumaHi pe3ynbTaTH JA03BOJIMIM BHOKPEMUTH TpPU ONTUMAJbHI ClIEHApIi
BukopuctanHa AES y LoRa-mepexax:

— HM3bKHH piBeHb pu3uky — AES-128 GCM, SF7, BW 125 xI'n, CR 4/6, Tx
Power 14 nbwm;

— cepenniit piens pu3uky — AES-192 CBC, SF10, BW 250 xI';, CR 4/6, Tx
Power 15 nbwm;

— BUCOKHH piBeHb pu3uky — AES-256 GCM, SF12, BW 125 kI'u, CR 4/8, Tx
Power 17 nbwm.

TakuM 4MHOM, EKCIIEPUMEHTAJIbHI JOCTIXKEHHS JOBEH, 110 iHTerpaiis AES-
128 GCM 13 mapamerpamu SF7 ta BW 125 kI'1 3a0e3neuye Haltkpamimii KOMIpomic
MK 0€3MeKOI0, IMBUIKICTIO Ta €HeproeeKTUBHICTIO, IO POOUTH TaKy KOH(DIryparito
JOLIIBHOO J1s O1TbIIOCTI loT-cuctemM 3 00MEKEHUMH pEeCypCaMH.

Bucnoskmu / Conclusions.

— IIpoBeneH1 eKkCnepuMeHTH MiATBEPAUIIM, 1110 ONTUMAIBHOI KOH(ITypali€ro
st Outbinocti loT-cuenapiiB € BukopuctanHs AES-128 y pexumi GCM vy
noegHanHi 3 nmapamerpamu LoRa SF7 ta BW 125 kI', o 3ab6e3neuye 6amaHc Mix
HIBUKICTIO OOPOOKH, €HEProCIOKMBAHHAM Ta PIBHEM O€3MEKHU.

— 301IbIICHHST JOBXWHU KJodya A0 256 OIT CYTTEBO MiJBHUIIYE Yac
mudpyBaHHS 1 3HIKYE TMPOAYKTHBHICTD HA TMPUCTPOSX 3 OOMEKEHUMHU
OOUYHCIIIOBAILHUMHM ~ pecypcamu, 110 poOOUTh MWOro JAOLUIBHUM JIMIE IS
BHCOKOPU3HKOBHUX 3aCTOCYBaHb.

— Amnani3z mapametpiB LoRa noka3zas, mo migBumienas SF mokpaiiye CTIHKICTh

CUTHAIly, ajle 3HWXKY€ IIBHUJKICTh Nepenayl, Toal sk 30uiblieHHs BW miagBuirye
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MIBUJAKICTb, MNPOTE MOXE 30UIBIIUTH  €HEProchoXuBaHHSA.  ONTUMaIbHUM
KOMITPOMICOM BUsIBUIIOCA noeqHaHHs SF7 13 moMipHOIO MOTYXHicTIO epeaanaya (Tx
Power).

— IlopiBHsUTBHMIA ~ aHaAi3 13 JIETKOBarOBUMHU aJTOpPUTMaMHu (HAIPUKIIA,
PRESENT) mpoaeMoHCTpYBaB, 10 BOHHM MalOTh MEHINI OOYMCIIOBAJIbHI BHUTpATH,
npore 3Ha4yHO mnoctynatoTbes AES 3a piBHem 3axucty. ToMy uisi KpUTHYHUX
l0T-monatkiB HalOLIBIIT qOTUTBPHUM 3aumracTbess AES-128 GCM.

— 3anponoHoBaHuil miaxixg no Bubopy mapamerpiB AES 1 LoRa moxe Oytu
BUKOPUCTAaHUN y TMPOEKTYBaHHI O€3MEYHUX, €HEproeeKkTUBHUX 1 HAAIMHUX
I0T_cuctem y cdepax po3yMHHX MICT, MPOMHCIOBOIO MOHITOPUHTY Ta OXOPOHHU
310pOB’sl.
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CHUHTE3 I'OJIOCY TA MY3UKHU (WAVENET, JUKEBOX)

Kyxap €rop IropoBuu

acmipast

HepxaBHuii yHiBepcuTeT «KHIBChbKUN aBlalliiHUN 1HCTUTYT»
M. KuiB, Ykpaina

Beryn. / Introduction. CuHTe3 TrOJ0OCY Ta MY3UKH € OOHUM 3
HaWAMHAMIYHIIINX HAMpsMIB Cy4aCHOI'O PO3BUTKY IITYYHOTO I1HTENIEKTY. 3aBASKU
TMOOKUM HEUPOHHUM MEpEeXaM CTajo0 MOKJIMBUM BiJTBOPIOBATH JIIOJCHKHI TOJOC
13 HaJ3BUYAWHOIO MPUPOJIHICTIO, @ TAKOXK CTBOPIOBATH HOBI MY3WYHI TBOPH, IO 32
CBOEI0 CTPYKTYpOIO Ta CTWIICTUKOIO MOXYTb OyTH OJM3BKMMHU [0 TBOPIB
npodeciiiHux KkoMno3uTopiB. OTHUMH 3 HAHOUIBII BIIOMUX MOJENEH y Liil cdepi €
WaveNet Big Google DeepMind Ta Jukebox Bix OpenAl. Ilepia 3ocepemxyerbes Ha
reHepaiii peajqiCTUYHOI MOBHM Ta ayJlOCUTHAJIIB, TOAl SK JApyra CHpsMOBaHA Ha
CTBOPEHHSI MY3UKHU 3 YPaXyBaHHSIM CTHIIIO, )KaHPY 1 HABITh BOKAIY.

VY cyuacHOMy MGPOBOMY CBITI 111 TEXHOJIOT1] Ha0yBaOTh BEJIMKOIO 3HAUYCHHS,
OCKIJTbKH 3HAXOJISATh 3aCTOCYBAaHHS Y BIpTyaJIbHHX aCHCTEHTAX, CUCTEMaX MepeKIIay,
po3Barax, HaBYaHHI, a TakoX y cdepi MOCTYMHOCTI IJsl JIIOJEeH 13 MOPYIIEHHIMH
CIIyXy YW MOBJIEHHSA. BoJlHOYAac BaXJIMBO pPO3YyMITH K TEXHIYHI MPUHLMNH LHX
CHCTEM, TaK 1 IXHI COIlllaJbHI HACTIIKH.

Meta po6oTu. / Aim. MeToro gaHoi poOOTH € PO3TIISAT 0OCOOTMBOCTEH CHHTE3Y
rojlocy Ta MY3WKH 3a JOIOMOTOI0 TEHEPATHBHHX MOJEJICH, aHami3 apXiTeKTyp
WaveNet 1 Jukebox, a Takoxx HOCHIPKEHHS OCHOBHHMX cC(Qep 3acCTOCyBaHHS Ta
MEPCIIEKTUB PO3BUTKY TAKUX CHCTEM.

Marepianu Ta wmeroau. / Materials and methods. Y gocmimkenHi
BUKOPUCTOBYIOTHCS OTJISIIOBI MaTepialiy, 0 OMUCYIOTh TPUHITUITN pOOOTH CydacHUX
reHEepaTUBHUX MoJIeNiel Jyisi cuHTe3y ayaio. OCHOBOIO € aHalli3 JBOX MOJICIICH:

o WaveNet — me rimboka HeilpoHHa Mepeka, MoOyJoBaHa Ha OCHOBI
3TOPTKOBUX CTPYKTYp, sIKa TEHEpyE ayJIOCUTHAIM 3 BHCOKOK YacCTOTOIO

nuckperu3zaiii. Ha BigMiHy BiJI TpaauliiiHuUX MeETOIIB cuHTe3y, WaveNet He
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CIUPAETHCS Ha TMOMEPEeNHbO 3amMucaHi (parMeHTH, a MOJEIIOE CHUTHAJI Ha piBHI
OKpEMHUX TMCKPETHHUX BIJUTIKIB, IO 3a0e3Meuye Ha[3BUUaliHy PealiCTUIHICTb.

° Jukebox — me Moxenb, 1Mo 0a3yeThcsi HA BUKOPHUCTAHHI aBTOKOEPIB i
TpaHchopMepiB, MpPU3HAUEHA i TeHepalii My3uKd 3 BoKajioM. BoHa 37aTHa
BiJITBOPIOBATH BiJIOMI CTHJI1, EKCIIEPUMEHTYBATH 3 )KaHPAMHU Ta CTBOPIOBATH MEJOIii,
SK1 IMITYIOTh POOOTY B1JIOMUX BUKOHABIIIB.

Metonu nmocnmikeHHs TmepeadadaroTh TMOPIBHSAJIBHUM aHami3 apXiTeKTyp,
BU3HAUEHHS KJIIOYOBHUX BIAMIHHOCTEH Ta XapaKTEpPUCTHUK, a TaKOX pPO3TIISI
MPUKJIAI1B IPAKTUYHOTO 3aCTOCYBAHHSI.

PesyabraTn Ta o0rosopenHs. / Results and discussion. WaveNet cyrreBo
3MIiHHB TIiJXiJ 10 CHHTE3y rosocy. Moro ronosHa mepepara mojisrae y OpUpOIHOCTI
3By4YaHHd, 10 Habarato Omk4ye IO JIFOJACHKOI MOBU IMOPIBHAHO 3 MONEPEIHIMU
TexHojorisiMu. Llg Momens akTHBHO 3aCTOCOBYETHCS Yy BIPTYaIbHHX AaCHCTEHTaX
(manpuxnan, Google Assistant), HaBiramiifHMX CHUCTEMax, CEpBicax IMepeKyaay Ta B
MyJbTUMe/1a. BoHa 3/1aTHA BIITBOPIOBATH 1HTOHAITT, €MOIIil Ta aKIIEHTH, 10 POOUTH
B32€EMO/III0 3 MAITMHOIO OUIBII "ITIOISTHOO".

Jukebox, y cBoro depry, BIIKPUB HOBI TOPH30HTH JJIA TEHEpaIlii MY3UKH.
3aBISKH TOEIHAHHIO HEHMPOHHUX AaBTOKOJEPIB Ta MOTYXHHUX TpaHCPOpMEpiB s
CHUCTEMa MOKE€ CTBOPIOBATH IIICHI 31 CKJIQJHUMH TapMOHIMHUMHU CTPYKTypamH Ta
BokasioM. [likaBo, 1110 MOAENb 3/1aTHA BIATBOPIOBATH CTUJIb BIJIOMUX apTUCTIB, X04a i
HE 3aBXIMW 13 1JeaibHOI0 TouHICTIO. BogHouac Jukebox nemoHcTpye BennuesHMid
MOTEHITiaN JUIsi BUKOPUCTAHHS y c(epl TBOPUOCTi: BiJ CTBOPEHHSI (POHOBOI MY3UKH
JUTSL 1rop 1 PUIBMIB A0 €KCHIEPUMEHTIB Y My3HUHIN 1HTYCTPIi.

OpHi€ro 3 BAXJIMBUX TEM OOTOBOPEHHS € €TUYHI Ta MPABOB1 aCMIEKTU. 30Kpema,
MOCTa€ MATAHHS aBTOPCHKOTO TMpaBa: YM MOKHA BBaYKATH MICHIO, cTBOpeHy Jukebox,
OpUTIHAILHUM TBOpPOM? SIK YHUKHYTH 3JI0BKHBaHb, KOJHM CUCTEMa BiITBOPIOE CTHIIh
neBHoro  aprtucra?  Takox  aKkTyalnbHOIO €  mpoOjemMa  MOKJIMBOTO
MaHiTyJTIOBaHHSI-HAMIPUKIIA, BAKOPUCTAHHS CHUHTE30BAHOTO TOJIOCY ISl CTBOPEHHS
(banbIIMBUX ay103aMKCIB.

Omnak TmepeBarm WX TEXHOJIOTIH HE MOXKHA HEIOOIIHIOBAaTH. BoHHM
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BIIKpUBAIOTh JOCTYNl JO0 HOBUX (OpPM TBOPUOCTi, AONOMAralOTh JIIOIAM 13
OOMEXEHHUMH MOXJIHMBOCTSMU Ta CTalOThb BAXKIUBUM 1HCTPYMEHTOM Yy cdepi
KOMYHIKaIIIH 1 po3Bar.

BucnoBkn. / Conclusions. CuHTe3 rojiiocy Ta MY3UKH 3a JIOIIOMOIOIO
reHepaTUBHUX MOJIeNell € MPOpUBOM y cdepl mTydHoro inrenekry. WaveNet 3poOus
MaIIMHHUHN TOJ0C MAaKCUMAIBHO MPUPOTHUM 1 HAOIM3UB HOTO J0 JIOJICHKOTO, TOAL SIK
Jukebox mpomeMoHCTpYBaB MOTEHITIA CTBOPEHHS CKIAAHUX MY3WIHUX KOMITO3HITIH.
[{i TexHo’Orii BXXE€ AKTHMBHO 3aCTOCOBYIOTHCS Y MOBCSKIECHHOMY KUTTI Ta MalOTh
BEJIMYE3HI MEPCIEKTUBU PO3BUTKY. BogHOYAC BaXKIMBO MPUALISATH YBary €THYHUM Ta
MIPABOBUM MUTAHHAM, 100 3a0e3neunT Oe3neyHe il BiANOBIaJbHE BUKOPUCTAHHS

1HHOBAIIIH.
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V]IK 631
CUCTEMA TOYHOI'O 3EMJIEPOBCTBA: BIJl CEHCOPHOI'O
MOHITOPUHTY 10 ONITUMIBAII ATPOTEXHOJIOTTIA

MikyJaina Mapuna OJiekcaHApiBHa

K.€.H., IOLIEHT

3anopo:xuuii €rop

Jiuenko Birauin

Crynentu

Cymcbkuit HarionansHUi arpapHUil yHIBEpCUTET
M. Cymu, Ykpaina

AHorania: CyyacHl TEHJEHIIl PO3BUTKY arpapHoro BHUPOOHMIITBA
OpPIEHTYIOTBCS Ha BIPOBA/KEHHS I1HHOBALIMHUX TEXHOJIOTIH, IO 3a0e3MedyroTh
epeKTUBHE  BUKOPHUCTAHHS  pecypciB  Ta  MIABUUIEHHS  HPOAYKTHBHOCTI
CUIBCBKOTOCTIONAPCHKUX KyJIbTyp. OOHUM 13 KIIOUYOBUX HANpSMIB € CHCTEMH
TOYHOIO 3eMJIEPOOCTBA, SKI MOEAHYIOTh CEHCOPHI TEXHOJOrIi, CYIMyTHHKOBY
Hapiramnito, reoindopmamiiiai cucremu (GIS) Ta mporpamue 3abesreyeHHs IS
KOMILJIEKCHOT'O aHali3y JaHUX. Y Cy4YaCHHUX YMOBaX 3pOCTAHHS CBITOBOI'O HACEJICHHS
Ta MIABUILEHHS MOMUTY Ha MPOAYKTH XapyyBaHHS arpapHUil CEKTOp CTUKAETHCA 3
MpOoOJIEMOIO OJTHOYACHOTO 3a0€3MeYEHHST BUCOKUX ypOXKaiB 1 30epeKeHHS IPUPOTHUX
pecypciB. TpamuiiiiHi MeTOau BEACHHS 3emiepoO0CTBa 4YacTO MNPU3BOJSTH O
HaIMIpDHUX BHUTpaT J00pWB, BOAM Ta EHEPrii, II0 HEraTUBHO BIUIUBAE HAa
CKOHOMIYHUH Ta CKOJIOTIYHHHN cTaH MOBKULIA [9]. YV 1HBOMY KOHTEKCTI TEXHOJIOTIi
TOYHOTO 3€MJIEpOOCTBAa BUCTYNAIOTh €(PEKTUBHUM 1HCTPYMEHTOM JOCSTHEHHS
OanaHCcy MK IPOJYKTHBHICTIO Ta €KOJOTTYHOKO CTIHKICTIO.

Kuarouosi caoBa: Cucremu TOYHOrO 3eMJIEpOOCTBA, CEHCOPHI TEXHOJOTII,

arpoCeKTop, MporpaMHe 3a0e3MeUCHHS.

Ha mnepmomy etami peanizaiii TOYHOTO 3eMJiepoOCTBa BHUpIIIAIBHY POJIb
BIJIITPAa€ CEHCOPHUN MOHITOPUHT, M0 mepeadadae 30ip AaHUX MNPO CTaH TPYHTY

(BOJIOTICTh, WIUIBHICTH, TEMIIEpaTypa, pIBEHb MOXKUBHUX PEUYOBUH), PO3BUTOK
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pPOCIUH, KIIMAaTU4YHI TapaMeTpu Ta poOOTy TeXHIKH. BUKOpUCTaHHS HaTYMKIB
pi3HOTO THUMY (ONTUYHUX, YIBTPa3BYKOBUX, EINEKTPOXIMIYHMX, JUCTAHIIHHUX
CYIYTHUKOBHX Ta O€3MIJIOTHUX CUCTEM) CTBOPIOE 0a3y JIJIsi ONEPATUBHOTO  TOYHOIO
OIIIHIOBAHHSI arpo0i0IOTIYHUX MPOIIECIB.

[Tomanemmii eTanm — oOpoOKa Ta IHTErpalis JaHuX y €IUHy 1H(popMarliiHy
cucteMy. 3a JOTMOMOIOI0 anropuTMiB aHamizy «Big Data» Ta eleMeHTIB IITy4HOIO
IHTEJIEKTY 3[1ACHIOETHCSI MPOTHO3YBAHHSA BPOXKAMHOCTI, BU3HAYEHHS ONMTUMAaJIbHUX
HOPM BHECEHHsI TOOpUB, PETyJIIOBAaHHS TMOJIMBY Ta 3aXUCTy pochuH. Lle mae 3mory
NEePEeUTH BiA TPAAUIIIIHOTO «CEPETHBOTO» MIAXOAY A0 JIOKATI30BAHOTO YIIPaBIIHHS
arpoOTEXHOJIOTIIMH, BPaXOBYIOUH HEOJHOPIIHICTD 1o [5, c. 314].

3aBeplIaJIbHUM AaCIEKTOM € ONTHMI3allisl arpoTEeXHOJIOTiH, sika nependadae
aJlaliTUBHE TIJIaHYBaHHA Ta aBTOMATH3allilo omepaiiid. BukopucranHa cucrem
aBTOMATUYHOTO0 KepyBaHHs TexHiKolo (GPS-napiraiisi, aBTOMiIOT, 3MIHHI HOPMHU
BHECCHHsI) CIIPHUSE 3HIDKEHHIO BUTPAT MajJbHOTO, MiHIMI3allli BILUIUBY Ha JOBKIJIA,
MIJBUILIEHHIO SIKOCTI MOCIBIB 1 300py Bpoxkato [4, c. 34]. TakuM YMHOM, CHCTEMH
TOYHOTO 3emiiepoOCTBa 3a0€3MeUyl0Th Mepexij] arpapHOro BUPOOHHUIITBA HA SKICHO
HOBUU PIBEHb, /1€ TOJIOBHUMH NPIOPUTETAMH € palllOHATbHE BUKOPUCTAHHS PECYPCIB,
eKoJsIoriyHa Oe3rneKa Ta eKOHOMIYHa €EKTUBHICTb.

CeHCOpHUIT MOHITOPHHT SIK OCHOBA CHCTEMHM.

[lepmyM eTanom peanizalfii KOHIIEMII TOYHOTO 3eMJIEpOOCTBA € CTBOPEHHS
CHUCTEMH CEHCOpHOTo MOHITOpHHTY [7, ¢. 61]. CydacHl HaT4YMKU JO3BOJISIOTH Y

PEXHUMI peasibHOTo Yacy 30UpaTH J1aHi npo:

. IPYHT — MOTO BOJIOTICTh, HIJIBHICTh, KUCIOTHICTh, PIBEHb MIHEPAILHOTO
KUBJICHHS;
. POCJAMHM — WIBUIKICTb POCTY, CTaH (POTOCHHTETUYHOI AKTHBHOCTI,

HasIBHICTh CTPECIB;

. KJIIMAaTH4YHI yYMOBM — TemIepaTypa, KUIBKICTh OMNajiB, COHSYHA
pajiaiiisi, BITpOBE HaBaHTAXKEHHSI;

. TeXHIKy — BHUTpaTH TMajJbHOTO, HABAHTAXEHHs, MapaMeTpu poOOTH

MaIlIMHHO-TPAKTOPHUX arperaris.
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Jlis  oTpuUMaHHS MaKCUMalbHO TMOBHOI 1H(OpMAaIli 3aCTOCOBYIOTHCS SIK
CTAIllOHApHI CEHCOpH, PO3MillleHI Oe3MOocepeHbO Yy TIPYHTI, TaKk 1 MOOLIBHI —
BCTAHOBJICHI Ha TEXHIIl YU OC3MUIOTHUX JITAIBHUX amapaTtax (apoHax). [ToeanaHHs
TaKUX JDKEpEN JaHuX 3a0esnedyye O0araTOpiBHEBUN KOHTPOIb CTaHY arpOe€KOCHUCTEMH
[1, c. 34].

InTerpanisi Ta anaji3 JaHuX.

Hactymuum kpokoM € 006poOka Ta iHTerpallis oTpuMaHoi iHpopMallii y eIuHy
aHATITUYHY cucTeM [6, c. 55]. Bukopucranus reoinopmaniitnux Texnoiorii (GIS)
JI03BOJISIE TIOETHYBATH MPOCTOPOBI JaHI MPO TOJsA 3 pe3ylbTaTaMH CEHCOPHHUX
BUMIpIOBaHb. Ha OCHOBI1 aNropuTMIB IITYYHOrO 1HTEJIEKTY Ta MAIIMHHOTO HABYaHHS
3MIIMCHIOETHCS] POTHO3YBAHHS BPOXKAMHOCTI, OLIHIOBAHHS PU3UKIB PO3BUTKY XBOPOO
Yy MOSBU IIKIJHUKIB, @ TaKOXX MOJICTIOBAHHS PIZHUX CIEHApIiB 3aCTOCYBaHHS
arpotexHosoriu [8, c. 185].

Onrumizanisa arpoTexHoJIOrii.

Ha 0a3i ompainboBaHMX JTaHMX CTBOPIOIOTHCS PEKOMEHAAIli Il ONMTUMI3allii

BCIX €TarliB BUPOOHUIITBA!

. ciB0a — BHUOIp ONTHMAaJIbHOI T'yCTOTHM BHCIBY Ta HANpPSMKY MOCIBHUX
PAIIKIB;
. JKMBJIEHHSI — audepeHIliioBaHe BHECEHHs JOOpHUB 3ajie)KHO BiJ

POAOYOCTI OKPEMUX JIISTHOK TOJIS;

. 3POLIEHHS — BUKOPUCTAHHS CUCTEM KPaneIbHOTO Y TOYKOBOT'O MOJIMBY
BIIMOBITHO /10 aKTyaJIbHUX MOKa3HUKIB BOJIOTOCTI;

. 3aXHCT POCJAMH — JIOKaJIi30BaHE BHECEHHS 3acO0iB 3aXHUCTy JUIIE Y
30HaxX PU3UKY;

. 30MpaHHsl BpOKaKW — ONTHUMI3allisd MAapIIPYTIB TEXHIKK Ta
MIPOTHO3YBAHHS 00CSTIB MPOIYKITIi.

3aBASKM LbOMY JOCSTA€TbCA CKOPOUEHHS BUTPAT pECypCiB, 3MEHIIECHHS
co01BapTOCTI MPOAYKIIiT Ta MiABUIIEHHS i sIKOCTI [3, ¢. 33].

IlepeBaru BpoBasKeHHs.

BukopucranHs cUCTEM TOYHOTO 3€MJIEpOOCTBA 3a0€3Meuye:
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. exoHoMito 110 20—-30% MiHepanbHUX TOOPUB Ta MaIBHOTO;

. MiABUIICHHS YPOXKalHOCTI KyabTyp Ha 10—-25% 3asie’Ho BiJl perioHy;
. 3MEHIICHHS! HETaTUBHOT'O BIUIMBY Ha JOBKIJUIS;
. MiBUIICHHS TOYHOCTI YINPaBIIHCHKUX pIIIEHh Ta TMPOTHO30BAHOCTI

BUpPOOHUIITBA [2, C. 46].

BucnoBku. CucreMu TOYHOTO 3e€MJIEPOOCTBA € CTPATETriyHO BAXJIUBUM
HAmpsIMOM PO3BUTKY CYYaCHOTO CLIBCHKOTO TOCMOAapcTBa. BOHHM J03BOJSIOTH
NEePEeXOIUTH BIJ TPAAMIIIAHOI MacoBOi MOjel BUPOOHMIITBA O I1HHOBAIIHOI,
3aCHOBAaHOI Ha JAaHMX 1 TOYHOMY YIpaBiiHHI pecypcamu. KitouoBum (daktopom
yCHOIXy € TO€JAHAHHS CEHCOPHOIO MOHITOPHMHIY, AQHAJIITHKUM JaHUX Ta
aBTOMATH30BaHMX CHUCTEM ONTHMI3allli arpoTrexHosorii. e BiakpuBae MOKIUBOCTI
JUTSL TIIBUILICHHS] TIPOJIYKTUBHOCTI, PEHTA0EIBHOCTI Ta CTaJIOr0 PO3BUTKY arpapHOro
cekropy [10, c. 68].
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HEPCIIEKTUBU PO3BUTKY BE3BAHKIBCBKUX
JAEHNEHTPAJII30OBAHUX CUCTEM OIIJIATH ITPAILLIL

Pacsak lnass PomanoBuu,

cTyneHT kadeapu «IHpopmaliiiiHi CUCTEMH Ta MEPEXK1»
HarmionaneHuil yHiBepcuTeT «JIbBIBChKa MOJITEXHIKA
Bacuiarok Anapii. CtenanoBuy,

K.T.H., TOIIEHT Kadeapu «[HPpopMaIliifHi CHCTEMH Ta MEPEXKi»
Hamionanpauit yHiBepcuteT «JIbBiBChKa MOMITEXHIKA

Po3BuToKk TexHOJIOTIH IHMppyBaHHA, Kpax OankiB Lehman Brothers[1] Tta
Washington Mutual [2] 2008 poxy, 3Mycwiam CYCHiIBCTBO IIYyKaTH HOBUX
0e30aHKIBCBKHX CMOC001B rapaHTiii 30epexenb. [lyOmikamia y 2008 pomi crarti
«BITKOIH: eJIeKTpOHHA TMIPUHIOBAa CHUCTEMa TOTIBKM» [3] BUKpUBaJla OCHOBHI
HEJIOJIIKM OaHKIBCHKOiI CHCTEMHM Ta TPONOHYBaJia OUIbII HAJIHY HATOMICTb,
3aCHOBaHY Ha JICIICHTPATI30BAHOMY M1JXO/I1 €MiCii BaJIFOTH 3 IOTIOMOTOI0 aJTOPUTMY
kouceHcycy Proof of Work. HoBoBBeeHa «KpHIITOBaIOTay OITKOTH CTajla HAaHOLIbIII
MPOPUBHOIO (DIHAHCOBOIO TEXHOJIOTIED HA PIBHI 3 BIAMOBOIO BIJ «30J0TOrO
CTaHAApTYy» 1 3aCHYBaHHS (1aTHUX BaJIOT.

Xouya 1 OaHKIBCBKI IIJIaTeXl BCE 1€ 3aJMUIIAIOTBCS  OAHUMHU 3
HaWMONYJSPHIIIUX Ha JaHU MOMEHT, YacTKa KPUIITOBAIIOTHUX IUIATEXKIB y CBITI
HeBnMHHO 3poctae [4]. Ille oAHMM CBiTYEHHSAM 3alliKaBICHOCTI PHHKY €
3aIlIKaBJICHICTh OaHKIBCHKOTO CEKTOPY B KPHUINTOBAIIOTAX K 1HBECTULIMHOMY
IHCTPYMEHTI, Ta mo4yaTok TopriB ETF Ha aMmepukaHChKiii Ta 1HIIMX CBITOBUX OipxKax
[5].

Opurinanpauii anroput™m Proof of Work mae meBHI Hemomiku y BUIIISAII
BIJIHOCHO HEBHUCOKOI IMBHUJIKOCTI TpaH3akKIlid, MOTEHIiiHOI «ataku S51%» [6] Ta
CKJIaJIHOCTI MpakTU4HOro 3actocyBaHHs [7]. Lli HE3py4yHOCTI pPUBEIU J0 €BOJIOLIT
aIbTEPHATUBHHUX aJIFOPUTMIB KOHCEHCYCY KpUITOBAMOT, TakuX sk Proof of Stake [8]
ta Proof of History [9]. Ocranniii mo3Bosste gocsiratu mBUAKocTi 65 000 TpaH3akiii
B CEKyHJy Ha OyokueiiHi Solana mo poOuTh HOro BIAMIHHUM PIICHHSAM IS

moOyJIOBH CHCTEM, $KI BUMAaraloTh IIBUAKOI OOpoOKHM (PiHAHCOBUX OMEpaIriii.
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3aBaskH HAsSBHOCTI TexHoJjorii Programs, Onokueiin Solana mo3Bosisie aBToMaTHYHE
BUKOHAHHS OIUIATH TPU BHKOHAHHI YMOB 33JlaHUX KOJOM, 3aMIHSIOYH IOPUANYHI
koHTpakTu. lle Hamae cucremi BUIIUMN PIBEHb HE3aJNEKHOCTI B JIHOJCHKOIO,
MOJITHYHUX Y1 JIEP’)KaBHUX YNHHUKIB aHIK OaHKIBCHKI CHCTEMH.

Bume mnepemidyeni nepeBaru OJOKYeHHY HaJ TpagullliHUMU (iHAHCAMMU
IHCTPYMEHTAMM HAJAaI0Th HIMPOKHHI MPOCTIp 3aCTOCYBaHHS JIS OIUIATH JIHOJCHKOI
nparii. CTBOpEHHsI CHUCTeMH SKa O [03BOJIsIa OIUTAYyBaTH JIFOJACHKY TMpaIio 3
JIOITOMOT00 TeXHOJIOTiT Solana 103BoJIsie€ 3MEHIIUTH 3aTy4eHICTh CTOPOHHIX OCI0 i
Jac OIjIaTH MK 3aMOBHHUKOM Ta BUKOHaBIeM. Lle cripuse yciit momaniil BapTOCTI 3a
BUKOHaHY pOOOTY OMMHUTUCH Y BUKOHABLIA Mpalll.

3BICHO Taka MOXJIMBICTh OIUIATH Tpari 3 BHUKJIIOYEHHSM TPETIX CTOPIH
MOJKJIMBA BUKJIIOYHO B CHUTYAIIisIX KOJIM € 00’ €KTUBHI JaHi ki Ojok4eiiH Solana moxe
OTpUMATH 3 JIONIOMOTOI0 Hamepes HamucaHoi Program. Opniero 3 Takux cdep €
oIriata Ipar MporpamicTiB Ta IHIIUX TEXHIYHUX CHEIIaJICTIB, YUH YCHiX MOXHA
NEPEBIpUTH aNTOpuUTMOM. [HTerpamis Takoi Solana Programs B cucteMy KOHTpPOJIHO
Bepciii  GitHub nmo3Bossima O omadyBaTh MpaIi0  TEXHIYHMX — CIICIIATICTIB
Oe3nocepelHbO 3a TMPaBWIBHO HamMCaHWW KoJ 3rigHo BuMor. Oruiata mpaii
Bi0yBasach 0 aBTOMAaTUYHO HA aJpecy BUKOHABIA IICIs MNPUUHATTA 3MIHUA B
OCHOBHY TUIKy TmpoekTy. Lleli «rir» miaxig oImiaTd Tpail CHOpOIlye TMOIIyK
BUKOHABIIB 1 3aM00Ira€e ynepeakeHOMy CTaBJICHHIO 10 BUKOHABI[IB Yepe3 COLIabHI
PO30DKHOCTI 1 (POKYCYeThbCS JIMINIE Ha JOJaHIM BapTOoCcTi poOOTH. 3abe3rnedcHHs
CTa01ILHOCTI Ta OE3IMEeKH JaHOi CUCTEMHU OIIATH Mpalli JOCITAEThCS 3a JOMOMOTOIO
MOBH mporpamyBaHHs RuUSt Ta ¢peiimBopky Anchor, ski Oe3mneyHo omepyroTsh 3
naM’sTTIO Ta OJHI 3 HAWMBUAMUX B KoMmumamii. /laHi omyati Ta KOpHCTyBadiB
30epiraTUMyThCs PO3IOAIIEHO Ha cepBepax Onokucitny Solana. IligkmroueHHS 10

API GitHub BinOyBaTiMeThCs 3 TOOMOTOI0 TEXHOJIOTIT «opakyma» Chainlink.
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Introduction.

Solving current problems of gas motion involves taking into account the
influence of thermal conductivity, viscosity and other physical effects [1, 2]. Such
problems include the interaction of real gas with a heat-conducting solid, the decay of
an arbitrary discontinuity, etc. The peculiarity of the arising flows is characterized by
the development of narrow dissipative zones in the gas medium, determined by the
influence of transfer effects (shock waves, boundary layers, etc.) [2]. Experimental
research of the mechanisms of flow formation is associated with significant technical
difficulties caused either by the short duration of the processes (when reflecting a
shock wave of the order of several microseconds) or by the small extent of the arising
dissipative zones. Therefore, in order to more fully reveal the mechanisms of flow
formation, methods of mathematical modeling of real gas flows have become
widespread, where real gas is considered to be an ideal gas, the processes in which
are influenced by thermal conductivity, viscosity and other physical effects. To study
the structure of the arising dissipative zones and their influence on the general picture
of motion, a mathematical model of the Navier-Stokes equations is used. The

accumulated experience in this area shows that the Navier-Stokes equations, which
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model the laws of conservation of mass, momentum and energy, quite effectively
describe the motion of real gas in a wide range of parameter changes.

The paper studies the formation of one-dimensional flows of real gas using the
example of solving the problem of the interaction between a viscous heat-conducting
gas flow and a heat-conducting wall with different initial temperatures. Approximate
solutions for large Strouhal numbers are constructed, which allow analyzing the
mechanism of flow initiation, the influence of thermal conductivity and other factors
on the formation of a continuous flow field structure with the formation of dissipative
and ideal inviscid and non-heat-conducting zones.

Formulation of the problem.

Let at the initial moment of time t=0, a stationary and impermeable
heat-conducting wall occupying the region x<0 comes into contact with a stationary
flow of a homogeneous real gas with constant parameters occupying the region x>0.
The gas and the wall have different initial temperatures. At t>0, thermal and
gas-dynamic processes lead to the emergence of an unsteady flow, described by the
system of Navier-Stokes equations in the coordinate system associated with the wall

surface:

op | jou . 9p _
6t+pax+vax_0 (1)

oG+ us) =5 + 5 (h5) @
perrug =g (k5) 5+ (3) ©
Here t is time, X is the spatial coordinate, and p(t,x), u(t,x), p(t,x) and T(t,x) are
the gas parameters: density, velocity, pressure and temperature, respectively, k is the
thermal conductivity coefficient, c, is the specific heat capacity at constant volume, u
Is the viscosity coefficient. The system of equations (1)-(3) for a gas with a constant
adiabatic index y=c/c, is closed by the Clapeyron equation of state
P=RpT (4)
where R is the universal gas constant, c,, is the specific heat capacity of gas at
constant pressure.
The distribution of wall temperature 7, is described by the heat conductivity
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equation

oT, 9°T
6_:/ = a’ ax‘ZN (5)

The system of equations (1)-(5) forms a mathematical model that describes,
under given initial and boundary conditions, the parameters of the emerging flow and
the distribution of wall temperature as functions of time t and coordinate x.

At the initial moment of time t=0, the parameters of the gas and the wall are
considered known, having constant values, marked with the superscript O:

p(0, x>0)=p°, p(0, x>0) = p°, T(0, x>0)=T?, u(0, x>0)=0, T,,(0, X<0)=T,2 (6)

Boundary conditions on the wall surface (x = 0) are often specified in the form

of no-slip conditions and continuity of heat flux and temperature:

dT(t,0)_
ox

oTw(t,0)
™ (7)

However, when solving a problem with a discontinuity in the initial data in the

u(t,x=0)=0, T (t, x=0) =Ty (t, x =0), k Ky
vicinity of t=0, a peculiarity in the behavior of the solution arises. Therefore, in the
vicinity of t=0, instead of the condition of temperature continuity, other connections
are used that more accurately take into account the physics of the interaction of gas
molecules and the wall. For example, to account for the effects of accommodation on
the wall surface x=0, a condition describing the relationship between the wall and gas

temperatures is used in the form [3,4]

_ - NTO o ar _
T(t,X—O)-TW(t,X—O)——aFk a(t,x—()) (8)

2—1r vy |nR
a= — — /—
roCp 2

Here r-is accommodation coefficient.

Transition to dimensionless quantities.

By introducing characteristic scales for the parameters (marked with an
asterisk), we move on to dimensionless parameters (marked with a bar above), which
are related to dimensional parameters by the following relationships:

t =t t.; X=X X.; U= Uu,; p=pp.; T=TT,; p=pp.; 1= Hf.. 9)

Using relations (9), we write the system of Navier-Stokes equations in
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dimensionless form [4]:

95 | 50U 295 _
Shaf+pa§+uaf_0 (10)
—o0u  —0u_ -10p , 10

Shpﬁ-l_upﬁ_ymzaf R 0% (11)

Sh5 & 5+ a5 = o () ~ P+ A () 1)

where Pr=ucy/R is the Prandtl number. In this case, for the resulting complexes
of characteristic scales, the following designations are introduced:

Strouhal number — Sh= X« /(ust+); Reynolds number — Re = (p, u, x,)/ u;

Mach number — M=u,/ a,.,a, — characteristic speed of sound in gas.

The characteristic scales for pressure and density are chosen so that the
condition

P.=Rp, T is satisfied.
In some cases, instead of equation (12), the equation for specific enthalpy is

used h=py/p (y — 1). Combining equations (10) and (12), we obtain

SOk ook 10 (BOTY  y=l(cp 9P 0B) (=DM’ (07
Shp6t+pua§_m6E<PraE>+ Y (Shaf-"uay)-'_ R “(af) (13)

where h =h/h", h" =y RT/ (y — 1).

Flow analysis at large Strouhal numbers.

In problems involving flow development from a state of rest, the characteristic
t. is small and consequently the Strouhal number Sh is large in the entire flow
domain. Therefore, the initial phase of flow development can be studied by
expanding the parameters into series with respect to a small parameter Sh~1, where
M << 1. The gas parameters and wall temperature are represented as:

u(x, t) = ug(x,t) + u; (x,t) Sh™1 + uy(x, t) Sh™2 +
p (X, 1) = po(x,t) + py(x, ) SR™ + p, (x, 1) Sh™2 + ... (14)
T (X,t) = Ty(x, t)+ Ty (X, t) Sh™1 + T,(x, t) Sh™2 + ...
Ty (%, 1) =Ty o(X, 1) + Ty (X ) SK™E + T, (%, t) Sh™2+ ...
Here and further on, the bars above the parameters will be omitted.
We substitute expansions (14) into equations (10)-(13) and (5). For the leading
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(zero) terms of the expansion of the gas parameters at Sh —oo, we obtain the

equations
o= (15)
Po a;():_yS;MZ%_l_m_;h;_x(”o%) (16)
P Rt @D

Note that in equations (16) and (17), certain sets of values cannot be discarded,
since there are zones in the flow domain where
Re Sh 1;Re Sh « 1; M? Sh 1; M? Sh «1.
Integrating equation (15), we find the zero approximation of the density field

po(x, t)=p°. Then, based on (17) and (5), for the gas and wall temperatures we have

aT, , @ aT,
Y = —_ T 2
ot d ax( 0 9x
0Tywo _ 12 (aZTwo)

ot WA gx2 7!

where d* =y o/ ReSh Pr p, .
Solving the last two equations, we find the zero approximation for the gas and
wall temperatures

To(x, 1) = T° + d; erfc ( (18)

X
2dVt

Tuo (% 1) = T+ d; erfe (),

where d, = (T°-T.9)/ (1 -s), dy=-s—dy s = ky d / K Ky.
From equation (16), taking into account the expressions found for the zero
approximation of density and temperature, we obtain an equation for the zero

approximation of velocity ug (x,t) in the form

ou 0%u e=7"
— = b12 20 + b2 y
ot 0x Vtm
Ko d; X
where b; = by = ,Z =
€re b1 = Ssnpo * P2~ mzysna 2dVt

Integrating the last equation, we find an expression for the leading term of the
expansion of the velocity ug(x, t).

Taking into account the expressions found for the zero terms of the expansion,
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we obtain equations for the first term of the parameters expansions from the system
(10)-(13). Further refinement of the solution is carried out similarly, determining the
following terms in the expansion of the parameters (14).

Conclusions.

Within the framework of the Navier-Stokes equations, the formation of a
one-dimensional flow of real gas arising in the problem of contact between a wall and
gas having different initial temperatures is analyzed. The solution to the problem is
sought in the form of a uniformly suitable series in a small parameter equal to the
inverse Strouhal number. Solutions are obtained for the zero (leading) term of the
parameter’s expansions, allowing the analysis of the mechanism of formation of real
gas flows in problems with discontinuous initial data.

The work was supported by the research subprogram ‘Analytical and numerical

methods for solving stochastic dynamical decision problems’, code 011302.
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Introductions. The emergence of Applied Geoecology as a science is driven
by global environmental changes and their dangerous consequences for the
functioning of society. The search for ways to optimize the environment in conditions
of increasing anthropogenic pressure requires identifying the negative impacts of
nature use on the environment, changes in the environment under this influence, and
forecasting the likely consequences for both the environment and humans as
economic actors. Due to population growth and increased exploitation of nature, the
biosphere’s ability to provide humanity with resources and absorb industrial and
other emissions is rapidly being lost.

There is still no clear understanding of the essence of Applied Geoecology, but
it fits into the understanding of the applied aspects of any natural science. In other
words, the scientific and practical direction of Geoecology is subordinate to the
immediate requirements of human life. Today, humans are not only the source of
environmental degradation, but also victims of the natural environment they
themselves have altered. Therefore, an important task of Applied Geoecology should

be to understand the essence of the contradictions between the need to preserve the
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quality of the environment acceptable for human life and the intensified use of its
natural resources.

Aim. Justify the need to strengthen the applied component of professional
geoecological disciplines in higher education institutions in the context of the global
environmental crisis and improve the effectiveness of training to prepare competent
specialists in the field of Geoecology.

Materials and methods. This study is based on an analysis of the experience
of implementing educational programs at the Geography Department of Taras
Shevchenko National University of Kyiv. The object of analysis is the methods of
ensuring the educational process aimed at acquiring knowledge, forming skills, and
developing the abilities of future geoecologists. This approach allows us to conclude
that knowledge is successfully acquired only when it is acquired through the
students” own efforts in the process of independent work. At the same time,
knowledge becomes a kind of guide for students in practical activities, an important
prerequisite for further personal development. The development of methodological
recommendations for the effective organization of the educational process was
carried out by systematizing traditional forms and methods of organizing educational
activities, introducing innovative technologies into the educational process, and
preparing future graduates to effectively apply the acquired competencies in their
professional practice.

The content and curriculum of the academic discipline, as well as the forms of
organization of the educational process, are of significant methodological importance.
Modern educational activities require teachers to constantly update and creatively
improve their methodological algorithms for conducting lectures and seminars and
organizing independent work for students. For example, during lectures, it is
advisable to show short videos on the topic, as this increases students’ interest in the
subject, promotes better assimilation of theoretical knowledge, and helps develop
practical skills.

Results and discussion. Applied Geoecology is aimed at developing and

implementing strategies for assessing, planning, and managing the environment,
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preventing critical disruptions to the geoecological functions of environmental
components, and integrating research results into the practice of spatial planning and
management [1]. The fundamental goal of Applied Geoecology is to create an
environment that is safe and comfortable for human life.

The object of Applied Geoecology research is the totality of all subjects and
objects of anthropogenic impact within the geoecological space. The priority task of
Applied Geoecology should be to prevent the occurrence of crisis and emergency
geoecological situations. Another one of its most important tasks is to optimize nature
use. When planning safe nature use, it’s important to justify the geoecological limits
of human impact on the environment. Among other tasks of Applied Geoecology, the
main ones are as follows [1]:

Y avoiding (or reducing) damage to the environment caused by natural and
technogenic disasters;

Y expanding the use of environmental impact assessments in territorial
planning;

Y developing mechanisms for managing environmental quality through the
economical use of natural resources and limiting the harmful impact of production on
them;

Y application of a geoecological approach to the remediation and
reclamation of disturbed lands, resource conservation, and waste disposal;

Y research into the patterns of dangerous natural and man-made processes,
forecasting their development for the purpose of designing engineering protection for
territories, buildings, and structures;

Y improving the procedure for geoecological assessment of territories
using modern geographic information systems and technologies;

Y geoecological justification for the planning of environmentally safe
structures, facilities, and construction technologies, including urban planning;

Y improving existing and developing innovative procedures for monitoring
the state of the environment;

Y geoecological assessment of protected areas and biodiversity for spatial
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planning, tourism, and cultural and historical heritage protection.

Applied Geoecology aims to solve fundamental problems related to
harmonizing human technological activity and the environment at the local, regional,
and global levels. The priority for Applied Geoecology is to predict and prevent the
occurrence of crises and emergencies. An essential feature of Applied Geoecology is
the study of industrial, medical, military, political, and other aspects of human life in
time and space, as well as geoecological support for environmental quality
management.

In the future, the following issues will become priorities for Applied
Geoecology as a scientific and practical discipline: developing a theory of
geoecological processes that change human life; organizing geoecological monitoring
of the population's health; forecasting geoecological processes in the spatial and
temporal specificity of the environment; improving the environment in old
settlements; forming geoecological competent management of resource use [1].

Higher education institutions specializing in natural sciences in Ukraine must
respond to global challenges by strengthening the applied component of professional
disciplines in the educational process. Due to the growing dangerous consequences of
human activity and the complexity of current geoecological problems, the practical
results of geoecological research are becoming increasingly relevant. This
necessitates the introduction of Applied Geoecology courses in higher education
institutions. The geoecological approach is becoming one of the main ways to move
from theory to practice in the process of acquiring higher education.

The Department of Physical Geography and Geoecology of the Faculty of
Geography at Taras Shevchenko National University of Kyiv has developed a
teaching and methodological base for the professional training of bachelors and
masters. The new standards for higher education have introduced an integrated
principle for ensuring program learning outcomes, whereby each individual
competency is formed as a result of achieving comprehensive program outcomes.
That is, each academic discipline becomes an element of an interdisciplinary

structural-logical scheme for training specialists [2]. For the effective implementation
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of such a scheme in practice, geoecological disciplines must be consistently included
in the educational process (Fig. 1). Each subsequent course and even semester
introduces new disciplines in the field of geoecology, with a gradual increase in their

applied component.

Basics of Theoretical and .
Fundamental and Methodological Pro%ﬁeorﬁgcggﬂlg?;ine
Applied Geoecology Foundations of Ecosystem
(bachelors, 15t year, 1st Services Marketing (bachelors, 4™
semester) (bachelors, 31 semester) semester)

Ecosystem and
Landscape Services

(bachelors, 6t
semester)

Urban Ecology

(bachelors, 7t
semester)

Human Ecology

(bachelors, 5t
semester)

Green Infrastructure and the

Nature-Based Solutions Applied Geoecology for

. Geography of Nature U9 TV
for SustaltrJabIe Nature Conservation in Europe and Landscape and Biodiversity
se Ukraine Conservation

(bachelors, 8" semester) (masters of 2" year of study)

(masters of 1%t year of study)

Fig. 1. Structural-logical training scheme for specialists in Geoecology

In the first semester of the first year, students take the course “Basics of
Fundamental and Applied Geoecology,” which aims to study the general
characteristics of the functioning of geoecosystems affected by human economic
activity, modern methods of geoecological research, as well as the formation of skills
for solving current geoecological problems. In the third semester, a related discipline,
“Theoretical and Methodological Foundations of Ecosystem Services Marketing,” is
introduced. It is aimed at deepening theoretical knowledge and applied skills in
marketing ecosystem services necessary for assessing and monetizing services of
natural ecosystems, and developing students’ ability to seek solutions to
geoecological problems in the process of applying the acquired knowledge in
practice.

In the fourth semester, the course “Geoecological Problems of Ukraine” is

taught. Its main goal is to reveal the essence of the most pressing problems caused by
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the irrational use of the country’s national wealth. In the fifth semester, the discipline
“Human Ecology” is introduced, aimed at deepening theoretical knowledge and
practical skills regarding the evolution of human relations with the environment [3].
A logical continuation of the acquisition of professional skills by applicants is the
study of the academic discipline “Ecosystem and Landscape Services” in the sixth
semester. It aims to deepen theoretical and applied knowledge of the concept of
ecosystem services, which is necessary for assessing the extent of damage to society
caused by the degradation of natural ecosystems.

In the fourth year, the applied component of geoecological disciplines is
strengthened. In the seventh semester, the course “Urban Ecology” is taught, the aim
of which is to study the peculiarities of the functioning of urban ecosystems, the
impact of various environmental factors and human economic activity on them, as
well as to develop skills and practical abilities to solve geoecological problems in
modern cities. In the eighth semester, one of the most practical disciplines is
“Nature-based Solutions (NbS) for Sustainable Nature Use”. This discipline focuses
on studying practical experience in implementing effective NbS that benefit people
and ecosystems.

The content of academic disciplines at the master’s level is characterized by a
significant increase in the applied component. First-year master’s students take the
course “Green Infrastructure and the Geography of Nature Conservation in Europe
and Ukraine,” which aims to deepen their geoecological thinking and competencies,
enabling them to analyze not only the essence of contemporary geoecological
problems, but also their causes, and to develop ways to solve them. The cycle of
geoecological training for specialists concludes with the teaching of the discipline
“Applied Geoecology for Landscape and Biodiversity Conservation” in the second
year of the master’s program. The main objective of this discipline is to prepare
students to independently apply the acquired theoretical knowledge in specific areas
of professional activity. Studying this discipline helps students focus on becoming

environmental managers, natural resource management experts, etc. [4, 5].

72



Conclusions. Global environmental changes caused by human production and
other activities and their dangerous consequences for society have led to the
emergence of Applied Geoecology, which is subject to the immediate requirements
of human life. The priority task of Applied Geoecology is to prevent the possibility of
crisis and emergency geoecological situations. That is, it is fundamentally important
for students to acquire knowledge about the destabilization of the environment as a
natural and technogenic whole.

Applied Geoecology as an integrated academic discipline opens up broad
opportunities for future graduates of higher education institutions to apply their
knowledge in the practice of environmental protection, territorial planning and
management, justification of nature use projects, etc. Therefore, the introduction of
geoecological disciplines into the educational process for students of natural sciences
involves a gradual strengthening of the applied component with a focus on future
professional activities.
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Introduction: Wave-dominated coastlines are some of the most dynamic
geologic features that respond and adapt to short- and long-term fluctuations from
wave and wind processes. Almost all megacities — or cities with more than 10 million
people — are located on or near coastlines. As a result, almost 40% of the human
population live along continental margins [1]. Whereas in the long-term,
infrastructure is threatened by changes in sea level [2], storms drive coastal change,
such as Superstorm Sandy that impacted the central coast of New Jersey, USA
(Fig. 1A). Understanding the relationship between sediment texture and beachface
morphology helps in refining the relationships between hydrodynamic forcing
(incident wave energy) and beach morphodynamics. The aim of this paper is to
compare the current and recent morphosedimentary characteristics of beachface
deposits along the microtidal coast of central New Jersey (Fig. 1B). This information

will help reconstruct (hindcast) wave conditions in the sedimentary record.
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Figure 1. A) Location of the study area; B) Wind conditions during fieldwork
(source: Windy™); C) Shallow trench exposing beachface laminae (arrow).
Methodology: To examine beachface characteristics, we compared modern
(surface) and recent (shallowly buried) beachface deposits at two sites: 1) Lavallette
Beach (LB) and 2) Island Beach State Park (IBSP) (Fig. 1B). This formed the basis
for both spatial and temporal comparison.
The slope angles were measured using a standard Emery method (rods placed 1
m apart; vertical difference determined using horizon levelling). At each site, a trench
was used to expose and measure seaward dipping laminae interpreted as a recent
beachface deposit (Fig. 1C). At that depth, we measured the slope using a protractor.
A strip of clear packing tape was used to collect grain-thick sediment samples
(Fig. 2). For paleo-beachface horizons, this approach preserved the vertical structure
of the sediment and maintained original inclination. The tape was then photographed
using a micro-lens camera [3] and sediment texture was estimated given the mm-

scale subdivisions of the clear ruler (Fig. 2).

Figure 2. Sand samples collected from Lavallette Beach and Island Beach State

Park: (A) surface and (B) 13-cm-deep sand from Lavallette; (C) surface and (D)

2-cm-deep sample from the Island Beach State Park. Images were made with a
micro-lens camera [3]. Tick marks represent 1 mm increments.

Results and Summary: All measurements are summarized in Table 1 and
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plotted on a texture-slope diagram (Fig. 3). Site 1 showed that LB had a steeper beach
face slope (Samples A and B) at both the surface and at depth compared to Site 2
(IBSP; Samples C and D). Slope increased with time at LB, whereas it remained
constant at IBSP (see arrows in Fig. 3). The mean grain size at the surface versus at
depth was 0.5 mm and 0.9 mm, respectively, for Lavallette Beach. At Island Beach
State Park, sand grains were on average 0.6 mm at the surface and 0.5 mm (with
heavy minerals) at depth (Table 1; Figure 2). It is evident that Island Beach State
Park had higher heavy-mineral concentration (HMC) and poorer sorting. Increased
HMCs typically indicate higher wave energy [4].

Table 1.

Beachface slope and sediment texture at two study sites

Site Surface Slope/Texture | Sample Depth | Trench Slope/Texture
Lavallette A:12.4°/ 0.5 mm 13 cm B: 9.5°/ 0.9 mm
Island Beach State Park | C: 8°/ 0.6 mm 2cm D: 8°/ 0.5 mm

Though both sites are wave-dominated compared to northern and southern
compartments of New Jersey Coast, LB site showed a reduction in wave energy
(exposure). IBSP exhibited a slight increase in wave conditions, but was overall
similar to the contemporary LB beachface characteristics (Sample A). It is likely that
a deeper LB (B, 13 cm) represents a higher wave energy regime, which was not

recorded in the shallow IBSP layer (D, 2 cm).

1.

0.9|

GRAIN SIZE (mm)

SLOPE RATIO

Figure 3. Relationship between beach face slope and mean grain size for
Lavallette beach surface (red) and Lavallette beach at depth (orange), as well as
Island Beach State Park surface (purple) and Island Beach State Park at depth

(blue) based on the field measurements collected in this study.
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In summary, our findings demonstrate a rapid and effective means of assessing
morphosedimentary characteristics of coastal deposits, with potential applications to
reconstructing relative wave energy conditions driving both onshore and longshore
sediment transport [5]. This information is not only useful for hindcasting past
hydrodynamic regime, but also for nourishment projects along this highly developed
coastline that require that sand be sufficiently coarse to prevent substantial erosion [6].
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ARCHITECTURE

MPOBJEMMU CYUACHOI IPOMUCJIOBOI APXITEKTYPHU YKPATHU

Jopoxina I'anna IropiBna

KaHJIUJIAT apXITEKTYPH, TOLEHT,

KuiBchkuii HallioHAIBHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITEKTypH
JIsmyk Anapii CepriiioBuy

MaricTp apXiTeKTypu

KuiBcbkuil HalllOHAJIBHUI YHIBEPCUTET OYIIBHHUIITBA Ta APXITEKTYpH

Beryn. [IpomucnoBa apxiTekTypa YKpaiHu NEpeKUBa€E Mepioj KapIUHATBHUX
3MiH, 3YMOBJICHMX TpaHCPOpMAIli€0 EKOHOMIYHOT MOJENl, TEXHOJOTTYHUM
MPOTPecoOM Ta CyYaCHUMH BUKIWKaMH. [licisi necaTusiTh IIaHOBOI €KOHOMIKH 3
TUMOBUMH  PAJIHCBKUMU  CTaHJAPTaMHU, CbOrOJIHI  IIOCTa€  HEOOXIJHICThH
MEPEOCMUCIICHHS] TIAXO/IB J0 MPOMUCIOBOro OyaiBHuIITBA. CydacHi MPOMHCIIOBI
00'€eKTH TOBHHHI BIJIMOBIJIATH HOBUM BUMOTaM: €HEProeeKTHUBHOCTI, €KOJIOTTYHOI
0e3MeKr, THYYKOCTI MJIaHyBaJbHUX PIIIEHb Ta IHTErpauli B MIChKE CEpEIOBHIIIE.
Bongnouac cmammmHa pagsHCBKOTO Mepiofy — 3actapiia  iHGpacTpyKTypa,
Hee(heKTUBHE BUKOPUCTAHHS TEPUTOPINA Ta BUCOKUM piBEHB 3a0pyTHEHHS JOBKULISA —
CTBOPIOE JIOAATKOBI BUKIMKHU. ['€OMOJITHUYHA CHUTyallsl TOCUJIWIA aKTyaJbHICTh
npoOsem ramysi. BoeHHi aii He nuine 3aBAaid pyidHYBaHb MPOMHCIOBUM O0'€KTaM,
aye W 3MYCHJIM TEPErNITHYTH TPUHIMIHN PO3MIMIEHHS BUPOOHUYUX TOTY>KHOCTEH 3
ypaxyBaHHAM iX 3axUIIEHOCTI Ta MOOUIBLHOCTI. Oco0nMBOi yBarm mOTPEOYIOTH
MUTaHHA eHeproePpeKkTUBHOCTI. B ymoBax eHepreTHyHoi KpW3W ONTHMI3allis
€HEProCIOKUBAHHS CTA€ CTPATETIYHOIO HEOOXIIHICTIO, 110 BUMAarae BIPOBAKEHHS
BIIHOBITIOBAaHUX JDKEPENl E€HEeprii, MacUBHUX CHUCTEM Ta eHepro30epirandux
TEXHOJIOT1M.

Meta. MeTroro JaHOTO AOCIHIKEHHS € BUSBJICHHS aKTyaJlbHUX MpoOsiemM

MIPOMHUCIIOBOT apXITEKTYPH Ha TePUTOPIi YKpaiHU 3 METOIO MONIYKY iX ONTHMAIBHOTO
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BUPIIICHHSA 3 YpaxyBaHHIM CleUU()IYHUX EKOHOMIYHUX YMOB KpaiHH.

Marepiaju Ta MeToaH. Y TIpOIIeCi TOCTIKEHHS PO3MISTHYTO TIOHAT TPUALISATh
HiAIPUEMCTB, M0 YCHMIMHO (YHKIIOHYIOTH Ha TepuTopli Ykpainu. Bukopucrtano
METOJIM CTATUCTUYHOTO aHalli3y, HATYPHOTO OOCTEXKEHHS Ta MOPIBHSUIBHOTO aHAIi3y
apXITeKTYpHO-TUIAaHYBaJIbHUX pilieHb. [IpoBeneHo aHami3 pI3HUX XapaKTePUCTHK
MiAOPUEMCTB, IO JO3BOJMB BHUSBUTH HASABHICTh CY4YaCHUX EKOHOMIYHHUX 1
couiansHUX (PaKTOPIB, IO 3A1MCHIOIOTH TOJOBHUI BIUIMB Ha apXiTEKTypy Cy4acHOi
IPOMUCIIOBOT OY/TIBIII.

PesyabTaTn Ta o00roBopenns. IlpommucnoBicTh VYKpaiHM Ha CBHOTOJHI
3HAXOAUTHCS B CTAaHI AKTUBHOTO BIJHOBJEHHS MICHS KpPU30BUX NEPIOJIIB.
He3Baxkatoun Ha BHKJIMKH, TMOB'S3aHI 3 BINCBKOBUMH JisSIMU Ta E€KOHOMIYHOIO
HECTAOUIBHICTIO, CEPENHIN 1HJEKC MPOMHUCIOBOTO BHUPOOHMIITBA JIEMOHCTPYE
MO3UTUBHY JMHAMIKYy B perioHax, Ji¢ He BiaOyBajuch Oe3rocepeaHi OoioBi ii.
HaiiGinpin  akTUBHHMM CEKTOp TIPEJCTaBICHUN KIIbKOMA BHJAAMH TEpepoOHOI
IIPOMHMCIIOBOCTI:

e  BUPOOHMIITBO TOTOBHX METAJIEBUX BHUPOOIB, KPIM MalIuH Ta 00JaHAHHS —
15,2% Bix 3arambHOT KUTBKOCTI JiFOUMX TiAMPUEMCTB;

. BUPOOHUIITBO Xap4OBUX MPOAYKTIB — 18,3%;

e  BUPOOHHUIITBO BUPOOIB 3 AEPEBUHH, TEKCTHIIIO Ta manepy — 8,7%;

. BUPOOHUIITBO MEXAHIYHOTO Ta €JIEKTPUYHOTO 00saHanHs — /,4%);

e  BUPOOHHMIITBO 'YMOBHX Ta IJIACTMAcOBUX BUP0OiB — 6,1% [3].

OCHOBHUMH BHMOTaMH, IO TMPEISABISIOTBCS JI0 apXITEKTYPHHUX PIlICHb
MIAIPUEMCTB 00pOOHOT TPOMHUCIIOBOCTI, €: HassBHICTh TPAHCIIOPTHOI 3a0€311E€YEHOCTI,
moTpeda B JoOpe opraHi3oBaHUX MiA'T3HUX IUISIXaX Ta ONTHMI30BaHUX JIOTICTHYHIN 1
CKJIAJChKIM 30Hax, MaKcUMalbHa €(EKTUBHICTh BHYTPIIIHIX TPAHCIOPTHUX,
JOJICHKUX 1 BUPOOHMYMX TOTOKIB, HEOOXIMHICTh 3abe3nedeHHs (yHKIIOHATBHOI
THYYKOCTI BUPOOHHMIITBA, JIETKOT 3MIHM ¥ 3aMIHM TE€XHOJIOT1YHO1 JIiHIT BUPOOHUIITBA,
CepellHiil PiBEHb €HEProCHOKUBaHHS, €HEeproeeKTUBHE KOHCTPYKTUBHE PIIICHHS,
00JIIK HAsIBHOCTI MPUPOJHMX, KIIMAaTUYHUX 1 TPYyAOBHX pecypciB. Ha choromuinmHin

JI€Hb OCHOBHA METa 3aMOBHMKA MPOMUCIOBOI apXiTEKTypH — OTPUMAaHHS B KOPOTKI
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CTpOKU TpHUOYTKY 31 3BOKyBaHOTO 00'ekTa. Ll Mera Ge3nocepeiHbO CTa€ 1 METOIO
apxiTeKTopa, SKy HOMY HAJIEXKUTh BTUIUTH Y JKHUTTS BJIaCHUMHU MpodeciiHuMuU
MOXJIMBOCTSIMH. Ha OCHOBI pe3yJbTaTiB aHalli3y AOCIIKCHHX IIANPUEMCTB Ta
3apyODKHOTO JOCBimy cdopmoBaHO Tpu rpynu (HaKTOpiB, 3MATHUX MIIBUIIUTH
€KOHOMIYHICTh Ta eHeproedekTuBHiCTb BUpoOHHM4YOi OymiBmi (Puc.l). Ilepmioro
rpynor € BUOIp NPUHIMIOBOI cxemu eHeproedekTuBHOCTI. I[IpoexTyBaHHSA i
OyIIBHHIITBO BHUPOOHMUYOTO MIANMPUEMCTBA I OE3MOCEPEIHBOTO BIACHUKA-
3a0yJIOBHUKA — II€ 1HBECTHUIIIMHUI TpoekT. Ha kiHIEeBuil mpuOYyTOK MiANPHEMCTBA
BIUTMBAIOTh BUTpPATH Ha Horo cTBOpeHHS W (yHKUiIOHYBaHHS. EHeprozoepexeHHs B
MPOIECl CTBOPEHHS BUPOOHUYOTO MiAMNPUEMCTBA 3IMCHIOETHCA HA TPHOX €Tamax
KUTTEBOTO MUKy OyniBm. [lpm OyAiBHUITBI — 3a paxyHOK CKOPOUYEHHS
€HEepPreTMYHUX BUTPAT HA 3BEACHHS OyAIBEIbHOrO 00'eMy W TpaHCHOPTYBaHHS
MarepiaiiB. Y TMepioj eKcIuTyaTaiii — 3a paxXyHOK 3aKJaJeHUX KOHCTPYKTHBHHUX
pillIeHb, 10 3HUKYIOTh BTPATH TeIUla, 3a0€3MeUyl0Th MPUPOIHI KOHAUIIIOHYBAHHS i
BEHTWIALIIO. Y Tepiof MoOJIepHi3allii BUPOOHHUIITBA Ta MOJAIBIIOI peopraHizaiii

BUPOOHUYOTO TIpocTopy. [4]
D®aKTopu eHeproedeKkTMBHOCTI BUpoGHHMUKMX NnianpUEMCTE

1. BuGip npuHUMNOBOT cXemMH 2. PiBeHb eHeprosbepeneHHn 3. lWeKAakicTe 3MiHKW HOMEHKNATYPH
eHeproedeKTHBHOCTI _ npogyKuil

Evanw suTreaoro uany ypiani

Npw Gyaisnnurei Ceaonna (3-4 micaui)

¥ nepion exennyatauii

¥ nepion moaepHisauii 3-i piBens

IHBECTULIAHWA NPOEKT
Puc. 1. I'pynu ¢akropiB eKOHOMIYHOCTI Ta eHeproeeKTHBHOCTI
BHPOOHMYMX MiAMPHUEMCTB
Hpyroro rpymnoto ¢pakTopiB € piBeHb eHepro3oepexeHHs. Enepro3oepekeHHs —
KJIFOYOBa IMpoOjeMa CydacHOi apXiTeKTypH BIUIoMy. BupoOHuua OymiBis B Xoni

eKcIuTyaTarii Moke OyTH SIK MPUOYTKOBOIO, TaK 1 30MTKOBOIO, 3aJIEKHO BiJ SKOCTI
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eHepro30epirarourx pilieHb, 3aKIaJCHUX Ha CTali MPOeKTyBaHHSA. MOXKHA TOBOPUTH
PO «PiBHI EHEPro30epiratoynx pilieHbY:
. TpaAuUiiHUA piBeHb — TPOEKTYBaHHS BiANOBIIHO A0 HOPMAaTUBHUX

BHUMOT 3 TPAIUIIHHUX Oy IiBEIPHUX MaTepiaiB;

. 1-i piBeHb — BUKOPUCTAHHS IHHOBAIIIMHUX KOHCTPYKIIiH 1 MaTepialiB,;
. 2-# piBeHb — PO3pO0Ka MACUBHUX 1H)XCHEPHUX CUCTEM;
. 3-ii piBeHb — BUKOPUCTAHHS BiTHOBIIOBAaHUX JKepen eHeprii [12].

Jo Tperboi Tpynu (akTOpIiB HAJIEKUTh IIBUJKICTh 3MIHH HOMEHKIIATYPH
npoaykiii. CydacHUl CIOXHUBYMNA PUHOK 0a3yeThCs HAa CHHTE31 IBOX MPOTHPIYHUX
TEHJEHUIH: 3 OTHOTO OOKY, MPOAYKT, 110 ICHY€ HA PUHKY JIaBHO, BUKIIUKAE JOBIPY Y
CIOKMBay4a, 3 IHIIOTO — HOBUM MPOJYKT IMiJICBIIOMO CHPUHAMAETHCS SAK OUIBII
SIKICHUIA.

BuzHaueHo KinbKka KaTeropi MBUAKOCTI 3MIHM HOMEHKJIATYPH MPOIYKIIIi:

. ce30HHA (3-4 Mics1li) — XapaKTepHa JJI XapuoBOi MPOMHKCIOBOCTI;

. piuna (1 pix) — BignoBigaE BUPOOHMUTBY MeONIB Ta OyaiBEIbHUX
MarepialliB,

. iHHOBamiiiHAa — XapakTrepHa Juisi BUPOOHULTBA OOJaJHAHHSI Ta

KOMILJICKTYIOUMX [5].

Jam € morpeba BU3HAYMTH MPOOJIEMHU TE€HEpPAIbHUX IUIAHIB IMiANPUEMCTB.
Opranizanis reHepajlbHUX IUJIaHIB MIJMPUEMCTB CY0'€KTIB Majioro Ta CEpeIHbOrO
0i3Hecy Mae yHIKaJbHY OCOOJIMBICTh, OCKITIBKH (POPMYETHCS OJHOUYACHO, O€3 eTariB
OyIIBHMIITBA, BUIBHUX IUIOINL 1 MOXJIMBOCTI peoprasizauii. Crnepury po3risHeMo Ta
BUSIBUMO HOBI CXeMU po3MileHHs mianpuemMctB (Puc. 2). Ilepmioto MokHa BBakaTH
CyMIIIEHY CXE€MY pO3MIIIEHHS BCIX YaCTWH MIAMPUEMCTBA B MeXKaxX OJHI€T
OyniBenbHOI uomaaku. Jlami y cmucky ijae BiajajieHa cxema, i€ aJMiHICTpaTUBHUM
odic mepeMilIyeThCs B IIIOBUI MeHTp MicTta. OHIEIO 13 CXE€M € 3MilllaHa, y SKii
HIeThCs PO CHiIbHE BUKOPUCTAHHS KIJIBKOMA IIAMPUEMCTBAMH 3aralbHUX I i3HUX
HUISXIB. 32 PO3MOALIIOM BHYTPILIHIX MOTOKIB BUSIBJICHO KiJbKa ()OPM BHYTPILIHBOI
oprasizaiii mpoCTOpy,TakKuX K 0€3 PO3MOALTY BHYTPIIIHIX MOTOKIB, PO3JLICHHS

JI0JI0- 1 BaHTAXOIMOTOKIB, PO3JIJIECHHS MOTOKIB CHUPOBMHHU, TOTOBOI MPOIYKIII Ta
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JIOJICHKOTO0. 3a XapakTepoM 3a0yJ0BM HABEICHO HACTYIHI BUH, MEPIIAM 3 SKUX €
NepUMeTPAJIbHA, Yy SKIA pO3TalllyBaHHS OCHOBHHMX 00'€MIB IO TMEPUMETPY MEX
ainsHKE.  HacTymHOIO MOXKHA BHAUTUTH Taky SIK CTPOYHA 3 PO3TallyBaHHSIM
OCHOBHHX OyiBeNb MapajedbHO OUTBIIIOMY 3a MPOTSHKHICTIO 30BHINTHBOMY (acay.
OcCTaHHBOIO € TPYIOBA, /i€ KOMIIAKTHE PO3TalllyBaHHs OyniBeNb MIAIPUEMCTBA B
rmuOuHI  TepuTopli. 3a XapakTepoM OJaroycTpor0 MOKHAa BHU3HAUUTH, L0 HA
OiANPUEMCTBI  MOXe OyTu OmaroycTpii BIACYTHIH, aboO MIANPHUEMCTBO Mae

peKkpeariiiiny 30Hy, a00 MIANPUEMCTBO Ma€ 3€JICHI HACaKEHHS Ta pEeKpealiiHy

30my. [12]

1. CXEMA PO3MILUEHHRA YACTHH NIANPHEMCTEA
Ciwuersa Cems Blaaaners crews

RS | -
| — -
2. PO3NOOIN BHYTPILLHIX NOTOKIB
P——— PR — ————
I —
A / — -
3. XAPAKTEP JABYNOBM
‘‘‘‘‘‘‘‘‘ tynoes CTporena salynons Toyross sadystes
: I
y T
4. XAPAKTEP BNAMCYCTPOIO
T T ————
......................... S
—_— :, — * . ®

Puc. 2. Cxemu po3mileHHs NiANPUEMCTB

CrtBoproroun BUpoOHKY1 OyAiBIIl, CydacHi apXITEKTOPH 1HOJI BUKOPUCTOBYIOTh
MPUHITUIIN MPOEKTYBAHHS PAASHCHKOT MIKOJU, OCKUIBKM HE MalOTh HAOYHUX OUIBII
e(eKTUBHUX aHAJOTIB. PiIlIEHHS MPOEKTYBAJIbHHKA CIPSMOBAaHI HAa MaKCUMAaJIbHY
(GyHKLIOHATBHY €(QEeKTUBHICTb 1 CKOpPOYEHHS BHUTpaT Ha OyAIBHULUTBO U
eKCIUTyaTalifo. XapakTepHUH [ HOBUX MIANPUEMCTB. 3arajbHa €CTETHKa
apXITEKTypu BUPOOHUYOIrO MiAMPUEMCTBA CIIPUUMAETHCS 3aMOBHUKOM SIK 1MIJIKEBa
CKJIaJIOBa MPOCYBaHHs KOoMIaHii. J[ocTynmHuN KoMmaHisM, 10 3aiiMaloTh CTaOlIbHE
CTiike cTaHOBHUINE Ha puHKY. OKpeMi 30BHIIIHI TOBEPXHI OTOPOHKYBAIBHUX
KOHCTPYKI1/ BUKOPUCTOBYIOTHCS JIJISl PO3MIILIEHHS PEKJIaMHu KIHIEBOTO MPOAYKTY. Y
CTPYKTYpY MIANPUEMCTBA BMOPOBAHKYIOTHCS TOAATKOBI (DYHKITIOHATIBHI 30HH.
PesynbpTaTn aHailzy AOCHIKYBaHUX OO'€KTIB JO3BOJIMJIM BUSBUTH 3aTpeOyBaHICTh
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KOHCTPYKTUBHUX PIIICHb, HE BIACTUBUX I MPOMHCIIOBOI apXiTEKTypH, TaKUX SK
andinangHa cuctema ab0 BUKOPUCTAHHS LIETJIM SK MaTepiany 30BHIIIHIX OTOPOK.
Cnocrepiraerbcst apXiTeKTypHUA (EHOMEH, MIMPOKO TOMIMPEHUH B KpaiHax
[TiBHiuHOi €BpoONH, — BUKOPUCTAHHS JOKATBHUX OyamaTepianiB. Bupobuuui Oynisii
(GhopMYyIOTBCS 3 JIOKaJbHO BHUJOOYBAaHUX TIPCHKUX IOPIA HE CTUIBKA Ha JOTOMIY
aKTyaJIbHOMY €KOJIM3ailHy, CKUIbKM 3 KOJIOCAJbHOI BUTOJIM, SKYy JaHE PIllIEHHS
3a0e3neunTh BUPOOHUIITBY Ha BCIX CTafisx Horo icHyBaHHS. Bci omumcaHi Buie
dbakTopr  QopMyrOTh BHUOIp ONTUMAJIBLHOIO O00'€MHO-TIJIAHYBAJILHOTO  PIIICHHS
cydacHoi mpomuciioBoi OyziBii. KoxkeH ¢akTtop mMae CBOIO 3HAYYIIICTh 1 CTYIIHB
BIUTMBY HAa OCTaTOYHE TMPOEKTHE pIlMIEHHA. BHUABICHO IMI'SITh OCHOBHHUX
(GyHKIIOHATBHUX Map (HaKTOPIB, O MAIOTh B3aEMHY KOPEJAIINHY 3a1€KHICTh:

o CXEeM eHeproe(eKTUBHOCTI, 1110 BU3HAYAIOTh CIIBBIJHOIICHHS BUTPAT HA
OyJIIBHULITBO ¥ €KCILTyaTaIlio Oy/iBi,

o BUPOOHUYOT «THYYKOCTI» — CITIBBIJIHOIIEHHS BUTpAT Ha OpPraHi3aliio
BHYTPIIIHIX ITOTOKIB 1 IIBUIAKICTH MOJCPHI3aIlii BUPOOHUIITBA,

. piBHS (PYHKI[IOHAJIBHOCTI — CIIIBBIJHOIIEHHS BHUTpPAaT Ha IMIBHUJKICTh
3BEJICHHS BUPOOHNYOI Oy1BII1 Ta PO3MIMPEHHS] MOXKIMBOCTEH 11 MPOCTOPIB;

o piBHS 00'€éMHO-IUIAaHYBAJIBHOTO PIIIEHHS — BHU3HAYEHHS 3HAYYIIOCTI
€KOHOMIYHOCTI MPOEKTY Ha CTajil Oy/IIBHUIITBA,

) BUOOpPY JAUISHKM OYIIBHUIITBA — CIIBBIIHOIICHHS YacOBHX 1
MaTepialbHUX BUTPAT HA aJanTaIiio JuIsTHKY.[8]

BucnoBku. Onucani npo6ieMu Cy4acHOi MPOMUCIIOBOI apXiTEKTypU Cy0'€KTIB
MaJioro Ta CEpeIHbOro Oi3HECY CBIIYATh MPO 3HAYYIIICTHh COI1aTbHO-€KOHOMIUYHUX
(dakTopiB, a TAKOXK MPO BUCOKY MIBUIKICTh 3MIHU KIIFOUOBUX KpuTtepiiB. KirrouoBumu

€KOHOMIYHUMU (PaKTOpaMH €:

. BHUOIp CXeMH €HeproePeKTUBHOCTI;
. PIBEHb €HEpro30epeKeHHs, 3aKIaICHUI Y IPOEKTHE PIILICHHS;
. IIBUIKICTH 3MIHM HOMEHKJIATYPH MPOaAyKIIii. [5]

dakTopoM MICTOOYAIBHOTO PIiBHS € BHOIp CyMIIIEHOI ab0 BIJAJICHOT CXeMH

PO3MIIIEHHSI aJAMIHICTPAaTUBHOI Ta BUPOOHUYOI YACTUH MiAnpueMcTBa. dakropamu,
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10 BU3HAYAIOTh €PEKTUBHICTh PIIICHHS T€HEPAIBHOTO IUIAHY, € XapaKTep PO3NOILITY
BHYTPIILIHIX MOTOKIB, XapakTep 3a0yJ0BH Ta XapakTep OJaroycTporo il 03eneHEeHHs.
VY cy4acHMX €KOHOMIYHHX YMOBaX HEMO>KJIMBO T'OBOPUTH PO 3arajbHi MPHUHIUIIH,
yHIBEpCalbH1 AJI BCIX MIAIPUEMCTB Cy0'€KTIB MaJOTO Ta cepeAHboro OizHecy. s
CTBOPEHHSI ONTHUMAJIbHOTO MPOEKTHOTO DIllICHHS HEOOXiJHO BPaxOBYBAaTH iCTOTHY
KUIBKICTh B3a€MOIIOB'SI3aHUX (aKTOpIB 1 Xapaktep ix Kopemsiii. TakuM 4YuHOM,
edeKTUBHE TMPOEKTHE PIIICHHS OyayeThCcs Ha CHUCTEMI €KOHOMIYHO BHIPABIAHHUX

KOMITPOMICIB 1 € YHIKQJIbBHUM JJIsI KOKHOTO TianpueMcTBa [11].
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Annotation: Pedagogical monitoring and assessment are recognized in
contemporary educational research as key mechanisms for managing the quality of
the educational process. They perform complementary functions and play a crucial
role in ensuring the systematic and sustainable development of educational
institutions. While assessment is primarily concerned with capturing and analyzing
the current state of the educational process, monitoring involves the systematic
observation of changes over time, enabling the identification of trends and patterns in
development.
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educational process, quality dynamics, educational environment.

Assessment provides both quantitative and qualitative evaluations of student
performance and the overall effectiveness of the educational organization, serving as
a tool for reflection and analytical interpretation of achieved outcomes. In turn,
pedagogical monitoring utilizes assessment data to identify indicators of dynamic
institutional development, determine strategic directions for the organization’s
activities, and adjust educational practices in accordance with established standards
and policy requirements.

The integration of assessment and monitoring thereby creates conditions for the
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continuous improvement of educational quality, facilitates the adaptation of
institutions to evolving social and professional demands, and provides an evidence-
based foundation for informed managerial decision-making. In the context of
contemporary educational approaches, monitoring and assessment are considered not
merely as tools of control but as instruments of strategic planning, enhancing
pedagogical effectiveness and fostering the professional growth of educators.

The world is developing at a dynamic pace, and achievements based on
modern technologies, scientific knowledge, values, and people's desires and needs
indicate the need for constant improvement in the quality of education. In modern
trends, the transition from the "education-learning” approach to "education-
personality formation and development” is considered appropriate. In a rapidly
changing era, education is an important and strategically important field of activity
for the development of society and the future of the state. In the era of globalization
and informatization of the world community, education has become one of the main
factors determining the intellectual potential, the level of well-being of the people and
the social prospects of the state. Reforms carried out in the field of education should
be based on modern requirements, as well as on the prospects of the future, and
should be directed towards quality.

Qualimetry is an assessment of the quality of various objects and is applied in
every field of science. According to A.A. Subetto, qualimetry in education is the
science of the comprehensive quality of education, and the main place here is
occupied by the qualimetry of man and education. In the qualimetric assessment of
pedagogical, psychological and didactic objects, their methods, forms, technologies
are studied and the quality of a person and an object is analyzed through
mathematical modeling. Qualimetrics in education are the quality results obtained at
the stages and levels of education [12].

To achieve quality in education, first of all, the work done at each stage must
be planned, monitored and evaluated. The establishment of quality assurance systems
in education ensures a reassessment of the principles governing the management of

educational institutions, and each control function becomes a starting point for
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monitoring. Successful planning, organization and management of the educational
process requires the application of monitoring and evaluation mechanisms.
Continuous and systematic evaluation allows us to determine the dynamics of
changes in the situation over a certain period of time. This process is called
monitoring.

Currently, pedagogical monitoring and evaluation is an effective mechanism
for managing the quality of education and plays an important role in ensuring quality.
Monitoring carried out in secondary education institutions is called pedagogical
monitoring and is mainly carried out at four levels: class; school; city (district);
country.

This issue remains relevant in the field of pedagogical science in Azerbaijan.
Research scientists A. O. Mehrabov, I. A. Javadov, M. J. Mardanov, T. I. Hajiyeva,
T. B. Gardashov, E. B. Beylarov, F. A. Rustamov, T. Y. Dadashova, A. N. Abbasov,
A. M. Abbasov, I. H. Jabrayilov, R. T. Gandilov and others have conducted research
on the problem of monitoring and evaluation in education and have proven in their
books, textbooks and articles that pedagogical monitoring and evaluation play an
important role in ensuring quality. According to modern approaches, in order to
establish and manage a quality education system, there must be a pedagogical system
that creates high-level conditions for the formation of a person's inclinations,
interests, and abilities, as well as for their spiritual and moral development as a
worthy citizen. Monitoring the quality of education is the most effective process for
implementing appropriate changes to create these conditions, determining the
development trend of the education system, and making appropriate decisions.

Research scientists F. A. Rustamov and T. Y. Dadashova, in their book "Ali
moktob pedaqogikasi”, indicated the tasks facing monitoring and evaluation and
noted their importance: "Monitoring and evaluation create conditions for planning
and implementing processes such as ensuring the future development of the evaluated
process and conducting corrective work in order to improve quality indicators."
[6, 329].

T.A.Strokova writes in her monograph “MOHUTOPUHT B IIKOJBHOM
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obOpazoBanun” that monitoring is the diagnosis, assessment and prediction of the state
of the pedagogical process [11]. Another researcher, A.N.Mayorov, in his book
“MonuTtopuHr B oOpazoBaHun” notes that monitoring is a set of activities aimed at
obtaining complete information about the functioning of a complex system, focused
on the subject area, for the purpose of its management [10].

In the studies of A. I. Kuprin, G. S. Sozonov, V. G. Gorba, N. I. Kochetov,
N. B. Abramovsky and other authors, pedagogical monitoring is considered as a
method of regularly controlling the quality of knowledge and skills acquired in the
educational process.

Monitoring applies to all aspects of the educational institution's activities:

1. Evaluation of the educational process;

2. Evaluation of the achievements of students;

3. Evaluation of the pedagogical activity of students;

4, Evaluation of the work of the educational process in separate areas.

In the evaluation of the training process, the content of the training, methods
and the effectiveness of the training process are evaluated:

v' The assessment of the achievements of the trainees is the collection of
facts with the aim of determining their knowledge, levels of mastery, skills and
habits;

v' Evaluation of the pedagogical activities of educators is the process of
determining and assessing their professional levels;

v' Evaluation of individual areas of the training process refers to the study,
comparison, and measurement of the main areas of the educational institution and its
participants according to certain indicators.

The training process in any educational institution mainly includes four stages:

1.  The content of training — state educational standards, subject programs,
textbooks, teaching aids, etc.;

2.  Teaching methods — pedagogical technologies, methods;

3. Educational environment — organization of the educational process and

factors affecting the educational process;
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4, Evaluation — a means of determining the effectiveness of the educational
process and all its components (i.e., the state of the educational process and indicators
of its results are assessed) [4].

As can be seen from the model of the training process, one of the components
of training is assessment. A. O. Mehrabov, in his book "Azarbaycan tohsilinin miiasir
problemloari”, showed that the educational process and its results are one of the urgent
problems of modern pedagogy and noted the impact of assessment on improving the
quality of education: “It is no secret that the educational process in educational
Institutions is a complex, multi-parameter system.Considering that this system as a
whole is a complex organism, there is a great need to interpret the concept of
evaluation of the educational process, which has a decisive impact on this process
and is an integral part of the process, and to determine indicators for evaluating the
process” [4, 301].

Evaluation and monitoring are interrelated concepts, one serving the other.
Evaluation is the assessment of the actual situation, while monitoring is the
assessment of the dynamics of change in the situation, or rather, the process.
Evaluation is a multifaceted and complex process, depending on the purpose, the
characteristics of the participants’ work, the areas being evaluated, and the nature of
the work. Each assessment involves diagnostics of the assessed object and provides
the necessary information for organizing the educational process and its management,
because the quality of training largely depends on the objectivity of this information.

The monitoring mechanism is based on a standard methodology and this
methodology is structured around three main stages:

1.  Preparatory;

2. Practical;

3. Analytical.

v’ The preparation stage includes setting goals, determining the object,
conducting monitoring, studying literature, and preparing tools;

v In the practical stage, observation, experimentation, survey, control, and

inspection are applied;
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v In the analytical stage, data are systematized, results are analyzed, and
recommendations and suggestions are prepared.

Research scientist T. I. Hajiyeva has shown in her studies that the individual
stages of the monitoring process are built on three pillars:

1. Data collection — diagnosis;

2. Data analysis — prediction;

3. Actions taken;

v' The main purpose of data collection is to collect information that can be
used as an object.

v Data analysis should be carried out in a way that helps to eliminate
problems.

v Measures taken include: corrective and strengthening measures

Forms of measures taken:

v' Structurally oriented — development and radical change of the education
system,;

v' Personality-related — sanctions and recommendations;

v" Sanctions can be positive (incentive) and negative (punitive);

v Recommendations are given through various seminars, pedagogical
consultations, etc. [3].

Monitoring can ensure that teaching meets national and international standards.
This is essential for quality education and allows educational institutions to align
their activities with standards. V. I. Andreyev noted that pedagogical monitoring is an
important tool that allows for an objective assessment of teacher and student
activities and reveals the dynamics, efficiency, and problems of the educational
process.

When monitoring, appropriate evaluation and digital analysis methodologies
are applied to measure the quality of processes. Pedagogical monitoring helps to
evaluate new teaching methods and approaches, determine their effectiveness, and
implement modern pedagogical methods in educational institutions. A number of

methods are used in the monitoring process:
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v' Survey — answers to specially selected questions (written and oral).
Obtaining information about the development of educational subjects based on
specially selected standard questions;

v" Analysis of the results of educational activities — this is the text of the
materials studied, creative works, graphic materials, which are analyzed based on a
pre-prepared scheme;

v' Testing — is considered the most objective method for studying the level
of development of the pedagogical process and the development of educational
subjects.

Pedagogical monitoring not only evaluates and analyzes the compliance of
educational outcomes with the strategic goals of an institution, but also provides a
scientific basis for decision-making in the management of educational processes. The
analysis of monitoring data enables the development of targeted recommendations for
process optimization, as well as the design of training and professional development
programs for educators. On the basis of systematically obtained results, it becomes
possible to introduce fundamental improvements in the organization of teaching
materials, to implement innovative pedagogical methods, and to adapt modern
educational technologies. Thus, pedagogical monitoring should be regarded as a
continuous and cyclical process that ensures the observation, assessment, and
regulation of key events in the educational environment, while simultaneously
revealing its main
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BILIMB TEPMAHCBKOI ®LJ1I0OJIOT'Ti HA HAYKOBHUI TA TBOPUYMIA
PO3BUTOK CTYAEHTIB I®HTYHI'

Bacuiaummn B. 5.

KaHJI.TeXH.HAYK, TOTICHT

IBanO-DpaHKiBCHKMI HAITIOHAIBHUNA TEXHIYHUI
yHIBEpCUTET HAPTH 1 razy

VYkpaina, [Bano-dpankiBcbk

Bacuanmun O. O.

3100yBay OCBITU

[HCTUTYT r'yMaHITapHOI MIATOTOBKH Ta JEP>KaBHOTO YIIPaBJIIHHS
IBaHO-DpaHKIBCHKUN HAITIOHATBHUN TEXHIUYHUN
yHIBEpCUTET HAQTH 1 ra3zy

VYkpaina, [Bano-®paHKIBCbK

Beryn/  CydwacHuii  yHiBepcUTET TOKIMKAaHWH HE JIMIIE TOTYBaTd
BUCOKOKBadi(pikoBaHMX (paxiBuiB, a ¥ (opMyBaTH TapMOHIMHO pPO3BUHEHUX
ocobucrocteil. BaxxiuBy posib y IbOMY MPOIIEC] BIAITpa€ BUBYEHHS 1HO3EMHUX MOB,
30KpeMa TIepMaHChKUX —  aHIJINWChKOI Ta  HIMENbKoi. JlJg  CTyleHTIB
[BaHO-DPaHKIBCHKOTO HAIIOHATILHOTO TEXHIYHOTO YHIBEPCUTETY Ha(pTH 1 razy
(I®GHTYHI') 3HaHHA repMaHCHKUX MOB BIJIKpUBA€ MOXJIMBOCTI IIJIsi 1HTErpamii y
CBITOBY HAyKOBY CHUIBHOTY, PO3BUTKY TBOPYOIO MHCIEHHS Ta (POpMyBaHHS
MDKKYJIBTYPHOI KOMIIETEHTHOCTI. ['epmaHChka (UIOJOTIS BHUCTYMAE TMOTYKHUM
YUHHUKOM HAayKOBOTO Ta TBOPYOTO 3pOCTaHHS CTYAEHTIB, aake BoHa (opmye
3/IaTHICTH 10 KpUTUYHOTO MHUCJICHHS, KOMYHIKAIll Ta aHAIITHKH, a TAaKOXK 3a0e3reuye
JOCTYII 10 HOBITHIX 3HAHb.

1. 'epmaHcbka ¢istoJiorist ik 3aCi0 pO3BUTKY HAYKOBOI'0 MOTEHUIATY

1.1. AxaaemiuHa MOOLIBLHICTHL. 3HAHHS aHIJIINHCHKOI Ta HIMEIBKOI MOB
BIJIKpDUBAE CTYACHTAM MOXJIMBOCTI y4acTi y MDKHapOJHUX mporpamax Erasmus+,
KOH(EepeHLIsIX Ta CTaXKYBAHHSX.

1.2. Jdoctym 10 HayKOBHX Jxepes. BimblIicTh HAyKOBHX MyOiKaiiil y
rajy3i 1H)XeHepii, €HEepreTHUKH, €KOHOMIKH JPYKYIOThCS aHIIIIChKOI0 MOBOIO, a

HIMEIIbKa TPAJIULIMHO CUIbHA Y c(epl TEXHIYHUX HaYK.
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1.3. Po3BMTOK HABHYOK aKaJeMiYHOro mucbMa. BUBUEHHS repMaHCHKUX
MOB crpusie (OpMYBaHHIO BMiHb CTPYKTYypyBaTH HAyKOB1 TEKCTH, aHalli3yBaTu
nepioaKepena, Mpe3eHTYBaTH pe3yIbTaTH AOCIIKEHb.

1.4. dopmyBaHHsi 6araTOMOBHOCTI. 3HaHHS JABOX 1 OUJIbIIIE 1HO3EMHUX MOB
PO3IIKMPIOE MOKIIUBOCTI MUKAUCITUTIIIIHAPHUX JOCIIKEHB 1 MI>XHAPOAHOI CHIBIIpaIli.

2. BluiuB repMaHcbKoi Gi10J10rii HAa TBOpYE MHUCJIEHHS CTYAEHTIB

2.1. MoBHa KpeaTUBHiCTb. BUBUECHHS 1HO3EMHUX MOB CTUMYIIOE€ PO3BUTOK
acoIlaTUBHOTO Ta 0OPa3HOTO MUCJICHHSI.

2.2. JliteparypHuii KoHTekcT. O3HallOMJIIEHHS 3 TBOpPaMH KJIACHKIB
HiMenpKoi Ta anrmidicekoi smiteparypu (Iere, Ilimnep, Illekcmip, baiipon) dpopmye
€CTETUYHHUM CMaK 1 KyJIbTYpHY CBIJIOMICTh CTYJICHTIB.

2.3. MixkkyabTypHa komyHikamisg. CryneHTd HaOyBalOTh 3JaTHOCTI 0
CHIBIpall 3 NPEICTaBHUKAMU IHIIMX HAIIOHAJBHOCTEW, II0 PO3BUBAE iXHIO
TOJICPAHTHICTh 1 KOMYHIKATHBHI HABUYKH.

2.4. KpeatuBHi ocBiTHi npakTuku. BuxopuctanHs TeaTpaTbHUX
MMOCTAaHOBOK, TBOPUYUX MEPEKIAAIB, MyOJIYHUX BUCTYIIB 1HO3EMHOIO MOBOIO CIIPHSIE
(hopMyBaHHIO KPEATUBHOCTI.

3. IlpakTUYHMH ACNEKT JJIS CTY/IEHTIB TEXHIYHOI0 YHiBEPCUTETY

3.1. axoBa aHriiiicbka Ta HiMmenbka moBu. Ctyneatu IODHTYHI™ maroTh
MOKJIMBICTh BHMBYATH CHELIaTi30BaHy TEPMIHOJOTII0, IO BHUKOPHUCTOBYETHCS B
1HXeHepil, HaQTora3oBiil MPOMUCIOBOCTI, EHEPTETHIII.

3.2. YyacTb y MiKHAPOAHUX NpoeKTax. [HXKeHepu, sKi BOJOAIIOTH
1HO36MHUMH MOBaMU, € KOHKYPEHTOCTIPOMOXXHUMH Ha CBITOBOMY PUHKY Ipalii.

3.3. IlinroroBka 10 HaykoBuXx myOjikamiii. 3HaHHA Te€PMAHCHKHX MOB
JI03BOJISIE TOTYBaTH CTATTI O MIXXHAPOJHUX >KypHaTIB, A€ MyOJiKalli aHiHChKOIO

91 HIMEILKOIO € CTaHAAPTOM.

3.4. MixIuCUMILTIHAPHICTD. [Toeqnanus TEXHIYHUX 3HAHb 3
¢inosioriuHUMH  cripusie  GOPMYBAaHHIO «HOBOTO THIYy» HAyKOBLSI — I1HXKEHepa-
ryMaHiTapis.

4. Po3BUTOK 0cOOMCTICHHX i mpodeciiiHMX KOMIIETEHTHOCTE|
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. KoMyHikaTHBHA KOMIIETEHTHICTh — BMIHHS BECTH IEPETOBOPH, J1JI0BE
JUCTYBaHHS, IPE3ECHTYBATH 11€1.

. Indopmaniiina KoMmneTeHTHiCTh — 3JaTHICTh  MpaloBaTH 3
ABTEHTUYHUMU TEKCTaMH, KOPUCTYBATHUCS 1HO3EMHUMH PECYPCaAMHU.

. KpeatuBHa KOMIETEHTHiCTh — PO3BUTOK YMIHHA 3HAXOAUTH
HECTaHJIapTHI PIlIEHHsI, aHATI3yBAaTH TEKCTU U KyJbTYPHI SBHUIIIA.

. CouioKkyJbTypHA KOMIETEHTHICTH — (OpPMYBaHHS TOJEPAHTHOCTI,
MDKKYJIBTYPHOTO J1aJIOTy, 3/IaTHOCTI JIO 1HTerpalii y riiooaibHui OCBITHIN IIPOCTIp.

5. OcBiTHill kouTekeT B IODHTYHI

. KYPCH aHTJIIHACHKOI Ta HIMELIbKOT MOBH JJIs TPO(ECIiHUX NMOTPeD;

. HAYKOBI1 T'YPTKH 3 MEPEKIIay Ta aKaJ€MIYHOTO ITUChMa;

. CTYJIEHTChK1 KOH(epeH1i 3 repMaHChKOi (DUIONOTIT;

. crmiBnpans 3 yHiBepcureramu Himewunnu, ABctpii, [lompini Ta iHImMX

KpaiH €Bporu.

['epmaHcbka (uIoNOriss TYyT BHKOHYE pOJIb IHTErpaTropa TyMaHITapHUX Ta
TEXHIYHUX 3HAHb.

BucHoBku

1. I'epmanchbka (i1070T1 € BaKJIMBUM YHHHUKOM (DOpMYyBaHHSI HAYKOBOTO
noteHiiany crynenrtis [DHTYHI.

2. BuBueHHST TepMaHCBKUX MOB PO3IIMPIOE MOXKIUBOCTI aKaJaeMI4HO1
MOOUIBHOCTI, CIIPUSIE YYACT1 Y MI)KHAPOJIHHUX MPOEKTAX Ta KOH(DEPEHITISX.

3. JlitepaTypHa Ta KyJabTypHa CKJIaJ0Ba T€PMAHCHKOI (PLIOJIOTIT CTUMYITIOE
PO3BUTOK TBOPYHX 3/II0HOCTEH CTYAEHTIB, GOPMY€E IXHIO KPEATUBHICTb.

4, [ToenHanHs TEXHIYHMX 3HAHb 13 (PUIOJOTIYHUMHU J1a€ 3MOTY BHXOBATH
(daxiBliB HOBOIO THUIy — HAyKOBLIB, 3JaTHUX NpPALOBATH Yy TJ100aIBHOMY
CEPEIOBHIII.

S5. Takum 4MHOM, Te€pMaHChKa (PUIOJOTISA € MOTYKHHUM PECYpPCOM SIK st
npodeciiHoro, Tak 1 I OCOOMCTICHOTO 3pOCTaHHS MalOyTHIX 1H)KEHEpIB Ta

JIOCJI1THHKIB.
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MPABOBA OCHOBA PO3BUTKY IHKJIIO3UBHOI OCBITU B YKPAIHI

I'yceiinoBa Kamina Aiiinn-Kusu,

CTYJCHTKA

Kaninina Terana CraniciaBHa,

KaHJI.TICUXOJI. HAYyK, IOIEHT, TOIEHT Kadenpu
KomyHnansuuit 3axmnan

«XapkiBcbka TyMaHITapHO-TIEaroriyHa akaaeMisny
XapkiBcbKoi 00J1aCHOT paau

M. XapkiB, Ykpaina

Beryn. [HKII03MBHA OCBITAa B Cy4aCHOMY CBITI PO3IJISIIAETHCS SIK KIFOYOBUN
IHCTPYMEHT 3a0e3MeUeHHs PIBHOTO JOCTYIy 10 3HAaHb Ta COLIAJIBHOI I1HTErparii
JTeH, HEe3aJIC)KHO BIJI IXHIX 1HIUBIAyaIbHUX OCOOJIMBOCTEHN UM CTaHy 3740poB’s. Jis
VYkpainu nel HampsIMOK Mae TOJIBiifHE 3HAYEHHS: 3 OJAHOro OOKy, BiH BigoOpaxkae
IIparHeHHs JepXaBU TI'apaHTYBATU JOTPUMAHHS MIKHApPOJHUX CTaHIApTIB y cdepi
npaB JIIOJUHHU, 3 IHIIOTO — € BAarOMMM YUHHHKOM €BPOIEWCHKOI 1HTEerpamii Ta
3MIIHEHHS JEMOKPATUYHUX 3aca]l CyCIUIBHOTO PO3BUTKY.

Came TOMy TpaBOBE PEryJlOBaHHS 1HKJIIO3MBHOI OCBITH HaOyBa€ 0COOIMBOI
yBarv, OCKUIbKM BOHO (hOpMYye€ MpaBOBi rapaHTii il peani3alii OCBITHIX MpaB ocid 3
OCOOJIMBUMHU OCBITHIMHM MOTpeOaMHy, BU3HAYA€E MEXaHI3MM iX 3aXHCTy Ta CTBOPIOE
YMOBHU JJI PAKTUYHOTO BTIJICHHS TPUHITUIIIB PIBHOCTI.

Hias po6orn. HopMmaTuBHO-TIpaBOBE 3aKPIIJICHHS 1HKIFO3UBHOTO HABYAHHS €
BOKJIMBUM MEXaHI3MOM peamizailli JepaBHOI TOJITUKH y cdepl OCBITHU Ta
COIIAJIBHOTO 3aXUCTY.

Marepiaaun Tta Meromu. KoHcturyuis Ykpainu 3aknanae (yHaaMeHTalIbHI
MiBAJIMHU 1HKJIFO3UBHOI MOJIITUKH, aJ[’)K€ BOHA BU3HAYAE JIFOJIUHY, 11 )KUTTS, T1AHICTb,
yecTh Ta O€3MeKy sSIK HaWBHUINY COIllaJbHY IIIHHICTh. lle o3Hauae, mo aepkara
3000B’s13aHa CTBOPIOBATH YMOBH JUIsl TIOBHOIIIHHOTO PO3BUTKY KOKHOI OCOOMCTOCTI,
a OT)Ke — rapaHTyBaTH MPaBO Ha OCBITYy 0e3 quckpuMinarii [1].

Ha KoHCTUTYLIMHI HOPMHU CIHPAEThCS CUCTEMA CIELIAIBHOIO OCBITHHOTO

3aKOHOJIAaBCTBA, IO IMOCTYIMOBO QJaNTYEThCS JI0 €BPOMEHCHKUX Ta MIKHAPOIHUX
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CTaHIapTIB. Y IbOMY KOHTEKCTI BapTO BiA3HAUUTH 3akoH Ykpainu «IIpo ocBiTy» Bix
2017 poky, SIKHI1 BU3HAYa€ OCBITY SIK CTPATETIYHHUIA pecypc PO3BUTKY OCOOHUCTOCTI Ta
CyCHIIbCTBA 1  MPOTOJIONIYE  TPUHIMIM  PIBHOCTI, HEJUCKpUMIHAIII  Ta
1HWBITyauTi3allii OCBITHBOTO Tporecy [5].

BaximBuM kpokoM ctajgo BHeceHHsa 3MiH y 2014 pormi 1o 3akoniB «IIpo
JTOMIKIIbHY OCBITY» Ta «lIIpo 3arajgpHy cepeaHIO OCBITY», SKI Iepeadaduin
MO>KJIUBICTh CTBOPEHHS 1HKJIIO3MBHHMX TPyI Ta KJIaciB y HaBYAJbHUX 3aKiajax, a
TaKoXX 3aKpIMWIK 3a00pOHY JUCKpPUMIHAIT JiTell 3 O0COOJMBUMH OCBITHIMHU
notpedbamu. Y 3akoni «[Ipo Bumy ocBiTy» 2014 poky Bmepiie Oylio 3aKpirieHO
TEPMIH «0co0a 3 OCOOJIMBUMHM OCBITHIMU IMOTpeOaMM» Ta BU3HAYEHO MEXAHI3MU
THCTUTYIINHOI MIATPUMKUA CTYJEHTIB, SKI MOTPeOyIOTh J0JIATKOBOi JIOMOMOTH.
BaxnuBuM HONOBHEHHSIM BUCTYyIA€ 3aKOH YKpainu «IIpo oXOpoHy IUTHUHCTBaY, 110
rapanTye JOJAaTKOBUN MPaBOBUM 3aXUCT IJs JITEH, SKI HAJEXKaTh O BPa3IMBHUX
KaTeropii HaceJeHHs [6, 7].

[IpaBoBe nosie Ykpainu GOpMyeThCS HE Y BIAPHUBI BiJl CBITOBOI MPAKTHKH, a B
JIOTIII IMIUIEMEHTAIllT MIXKHApOAHUX HOpM. OCHOBY Cy4acCHO1 1HKJIFO3UBHOI TOJIITUKH
CTAaHOBJIATH 3arajibHa Jekiapariisi npas JoauHu 1948 poky, KoHBeHIlis mpo mpasa
mutuau 1989 poky, Canamanceka aexnapaiist 1994 poxy ta Konsenuis OOH mpo
npaBa oci6 3 iuBamigHicTio 2006 poky. IXHi MONOKEHHS BU3HAYAIOTH PiBHICTH Y
JOCTYIl A0 OCBITU SIK YHIBEpCaJbHUM NPUHIMI, a TaKOXX BUMAararoTh BiJ JIepKaB-
YYaCHHUIIb CTBOPIOBATH MEXaHI3MHU 3a0€3IMeUeHHs 1HKIIFO3MBHOTO cepenoBuima. J{is
VYkpainu rapMoHi3zallis HalllOHAJIbHOTO 3aKOHOJABCTBA 13 [IUMU aKTaMH CTajla OJIHUM
13 KJIFOYOBHX €TarniB peopMyBaHHS OCBITHROI cep [3].

PesyibTaTn Ta 00roBopeHHsl. BaXJMBOIO HOBITHBOIO IHIIIATHBOIO €
yxBajieHHs HarionanpHO1 cTpaTerii 31 CTBOpeHHsT 6e30ap’epHoro npoctopy 10 2030
POKy, 3arBep/KeHoi moctaHoBoio Kabinery MinictpiB Vkpainu y 2021 pori.
Crpateris mnepeabauvae IHTErparilo NpUHIMINB Oe30ap’epHOCTI y (izuuHOMY,
nupoBOMyY, COLIATBHOMY, E€KOHOMIYHOMY Ta I1HQOpMaliifHOMY BHMIipax, W10
0e3mocepeIHbO CTOCYEThCSI OpraHi3allii OCBITHOTO MPOIIECY Ta JOCTYIY O OCBITHIX

nocayr. TakuM 4YMHOM, PO3BUTOK 1HKJIFO3MBHOI OCBITM B YKpaiHi Jefajial OuibIie
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Ha0yBa€  KOMIUICKCHOTO  XapakTepy, W0 TOEAHYE  HOPMATHBHO-TIPABOBE
320€3IIeUCHHS 13 COIIAIbHOO TOJIITHKOIO [4].

BonHouac cnmig BiA3HAUUTH HU3KY IpoOJieM, SKi YHOBUIBHIOIOTH pealbHE
BIPOBAHKCHHS 1HKITI0311. X04a 3aKOHOAABCTBO BU3HAYAE MMTUPOKUI CIIEKTP IPABOBUX
rapaHTid, iXHs MpaKTUYHA peaizallis CTUKAEThCs 3 (PiHAHCOBUMHU OOMEKEHHSIMH Ta
KaJpoBUM JedinmuToM. 3HayHA YacTHMHA OCBITHIX 3aKJIaJiB HE Ma€ HaJekKHOT
MarepialbHO-TeXHIYHOI  0as3W, 1[0 YCKJIATHIOE CTBOpPEHHS  0e30ap’e€pHOro
CEpelOBHUIIA.

HenocraTHs KUTBKICTh (PaxiBIiB 1HKJIIO3UBHOI OCBITH, ACHCTEHTIB YYUTEIIB Ta
CICLIIbHUX TMEIaroriB TaKOXX TaJlbMye€ Mpolec afanTalii IITed 3 0COOJIMBUMHU
OCBITHIMU moOTpebamu. Jl0 1BOro MomaeThbcsi 1€ W HASBHICTh CYCHUIBHHUX
CTEPEOTHINIB, IO 3HMXKYE €(PEKTUBHICTh OCBITHIX pedopM 1 4YaCTO CHPHUYUHSE
MpUXoBaHi PopMu JUCKpUMIHAII] [2].

Oco0OMuBHUX BUKIMKIB IHKJIIO3MBHA OCBITa HalOyna y 3B’SI3KYy 3 BOEHHHUMH
noaisiMu B Ykpaini. [loBHomacmTabHa arpeciss mpusBesia 10 pyHHYBaHHS 3HAYHOI
KUIBKOCTI HaBYAJIbHUX 3aKJaJiB, M0 OOMEXuio (I3UyHUN JOCTym JiTed 10
OCBITHBOT'O CEPEOBUIIIA.

3HayHa YacTUHA y4YHIB 3 OCOOJMBUMHU OCBITHIMH MOTpedOamu Oysia BUMYIICHA
3MIHUTH MICII€ TIPOXKUBAHHS, OMMMHUIIACA B YMOBAaX BHYTPIIIHHOTO TIEPEMIIIICHHS 200
eBakyalii 3a kopAoH. lle chpuuuHMIO HEOOXiTHICTH ajanTalli MpaBOBOi Ta
oprasizaiiifHoi MoJeNi 1HKITF03UBHOT OCBITH JI0 YMOB JUCTAHIIIHHOTO Ta 3MIIIAHOTO
HaBYaHHS.

Jlo1aTKOBMM YMHHUKOM CTajia NosiBa HOBHX Karteropii aiteit 3 OOII, 30xkpema
THX, XTO HAOYyB 1HBaJIITHOCTI BHACIIJIOK MMOPAaHEHb YW MCUXOJIOTTYHUX TpaBM. Takum
YUHOM, BiliHa 1CTOTHO PO3IIMpHUIIA KOJO 3aBJaHb JJIs OCBITHBOI CUCTEMH, OCKUIbKU
BOHA TIOBMHHa 3a0e3leyyBaTH HE JIMIIE IHTEJICKTyaIbHHH pO3BUTOK, a W
peablimiTarniitHi Ta CoIiagbHO-TICUXOJIOTTYHI TOTpeOu yuHiB [5].

BucHoBkn. Y miacymMKy CiiJi TIIKPECIWTH, IO MPABOBA OCHOBA PO3BUTKY
IHKJIFO3UBHOI OCBITH B YKpaiHi € pe3yJabTaTOM B3a€EMOJIi  HAI[IOHAIBHOTO

3aKOHOJIAaBCTBA Ta MDKHApOJHUX CTaHAapTiB. BoHa JeMOHCTpye MOCTYIOBE
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HAOMMKEHHsSI YKPAaiHCBKOI OCBITHBOI CHCTEMH JO €BPONEHCHKUX MOJEeH, e
KJIFOUOBHUMH € TIPUHITUITN PIBHOCTI, IIOBArH J0 JIOJCHKOI T1AHOCTI Ta IHIWUBITyami3artii
OCBITHBOTO TIPOLIECY.

PazoM 3 THM, BO€HHI TOJIi aKTyami3yBald HOBI BHUKJIHMKH, SIKI BHMAararoTb
Hneperyisiiy CTpaTeriyHuX IMIAXOAIB 1 TOCWJICHHS IIPaBOBOIO 3a0e3MledeHHS.
[Topanpiuii pO3BUTOK IHKJIFO3UMBHOI MOJIITUKHU 3aJI€KaTUME BiJl 3JaTHOCTI Jep>KaBU
3a0e3neunTH epeKTUBHE (YHKIIIOHYBaHHS 3aKOHOJABUMX HOPM, BIT pIBHSA
CYyCHIJIbHOI MIATPUMKHA Ta BiJ TOTOBHOCTI OCBITHIX I1HCTUTYIIM 10 HPaKTHYHOI
peaunizarii npuHIMny «OcBiTa s BCIX», HABITh Y KPU30BUX YMOBAX BIHHHU.
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PSYCHOLOGICAL SCIENCES

ICUXOJIOI'TYHI YUHHUKH IACTS JOPOCJIUX TA IX IIPOSIB
B YMOBAX BIMHUA

®enipko Anacracis IropisHa,

CTyJEeHTKa Marictpatypu (cnerianbHicTs "[Icuxonoris")

HayxoBwuii KepiBHHK:

Bbina Ipuna MuxoJsaiBHa,

JOKTOP MCHUXOJIOTIYHUX HayK, Mpodecop

Kadeapa ncuxoJiorii, Gisiocodii Ta CyCcniIbHUX HAYK

TaBpilicbkuil HallloOHaIbHUN yHIBepcuTeT iMeH1 B. 1. BepHaacbekoro
M. KuiB, Ykpaina

B ymoBax moBHOMacmTaOHOI BiifHHU, LIO € JIKEPEIOM HaJI3BUYAMHOIO CTPECY
Ta TPaBMAaTUYHOTO JOCBiTy, MpoOeMa MOIIyKYy MCHUXOJOTIYHOTO OJaromoayddst Ta
macTss HaOyBae 0coOMMBOI 3HAYYHIOCTi. JlOCHiJPKEHHsST YMHHUKIB, 1[0 CIPHUSIOTH
(dhopMyBaHHIO Ta (PYHKI[IOHYBaHHIO IILOTO (peHOMEHA, J03BOJIsI€ TIIHUOIIE 3PO3YMITH
MEXaHI3MH PE3UIILEHTHOCTI YKPAiHCHKOTO CYCHIJIBCTBA Ta CIpHUSiE€ PO3poOIli
e(EeKTUBHUX MPOTPaM MCUXOJOTIYHOT MIATPUMKH.

[Ilactss € OaraTorpaHHUM (PEHOMEHOM, SIKHH, MONPU TUCAYONITHIO 1CTOPIIO
JOCIIIKEHB, J0CI HE MA€ €MHOTO 3araJIbHONPUNHATOTO BU3HAYEHHS, OCKIJILKH BOHO
MOBCSAKYAC MPOSIBISAETHCA AK CYyO €KTHBHE Ta IHAMBIAyaJIbHE TMEpPEXKUBAHHA. Y
HAyKOBOMY JUCKYPCI IIed KOHCTPYKT PO3TIISIAETHCS KPi3h MPU3MY PI3HHX HAYKOBUX
Tpamuiii [1, ¢. 76]. 3aranoMm BUILISIOTH JBa OCHOBHI HAIIPSMH — T'€IOHICTUIHHUH, 110
OpIEHTOBAaHUN HA OTPUMAHHS 33J0BOJICHHSI T4 YHUKHEHHS CTpaxaaHb [2, c. 458] Ta
€BJIEMOHICTUYHHM, TIOB’SI3aHUN 13 caMopeati3alli€lo, CCHCOM JKHUTTS Ta PO3BUTKOM
ocobucrtocti [6, c. 18]. dyHmameHTanbHI KOHIENTyalbHI 3acaay TOHSTTS IACTS
chopMoBaHO y HUBII mOpaup 3apyoikaux pociaigaukiB (E. inep, K. Pidd,
M. Cenirman, A. Macnoy Ta inmi). IXHi migXomu AeMOHCTPYIOTH Pi3HOMAHITHI

CIIEKTPH Bij aHAII3y Cy0’€KTUBHUX BIIYYTTIB Ta 3aJ0BOJICHOCTI KUTTSM, JI0 TEOPIH,
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IO MOB’S3YIOTh OJaromoiyyds 3 IpolecamMHl camopeanizallii, MOIIyKy CEHCYy Ta
ocMHUcTeHOI AisbHOCTI [5, ¢. 90]. CyTTeBU BHECOK Y PO3BHUTOK IIi€l MPOOIEMaTHKU
3poOMIM ¥ BITYM3HSAHI JOCHIIHHMKH, 30Kkpema, T. M. Turapenko, I. M. bina,
H. B. Bomunens Ta iHmi. BoHM po3riamaroTh MACTA SK  KIIOYOBHUH  €IIEMEHT
PO3BUTKY OCOOMCTOCTI Ta K KOMILJIEKCHUM (PEHOMEH, 1110 OXOIUTIOE SIK IICUXOJOT14HI,
TaKk 1 comianbHi acnekTd. CydacH1 JOCHIIHUKH Aefani OUIbIIe CXUJISIOTHCS 10
IHTErpaTUBHOTO PO3YMIiHHS 1OTO (PEHOMEHY, IO MOoeaHye obuaBa miaxoau. Came
TOMy B HalloMy JOCHIPKEHHI 3a OCHOBY Oyio oOpaHO KOMIIOHEHTHY
0coOHuCTICHO-OpieHTOBaHY Mojaenb tmacts [. M. binoi, ska oxorioe 1m'aTh
B3a€EMOIIOB A3aHUX CKJIQJJOBUX: KOTHITUBHY, €MOLIMHY, (I3U4HY, OCOOUCTICHY Ta
comianeHy [1, c. 86].

BaxxnmuBUM acTieKTOM HAyKOBOTO TOITYKY BHCTYIIA€ aHAJII3 B3aEMO3B’ SI3KY MK
MepeiueHUMH  KOMIOHEHTaMH  IiacTs. Hwuska JochipkeHb Ta  COIIaIbHUX
EKCIIEPUMEHTIB MIATBEP/KY€E, IO II1 CKIATOBlI YTBOPIOIOTH IIUTICHY CHCTEMY, Ji€
3MIHM B OJIHOMY KOMIIOHEHTI MOXYTh BIUIMBATH Ha 1HWI. [Ipm mpoMy mposiB 1
3HAUYHIICTh 1MX  (AKTOPIB  BUSABISIOTHCA  KOHTEKCTYalbHO  3yMOBIICHUMH
[1, c. 101-104]. 3okpema, B yMOBax BiliHU BiOyBaeThcsi TpaHChOpMAIlis MIHHICHUX
OpI€HTAIIllH, IEPErJIs/l )KUTTEBUX MPIOPUTETIB Ta MEPEOCMUCIICHHS caMOTo (peHOMEHy
macTts [7, ¢. 63].

HocnmixenHss nepeadavaio eMIIpUYHUANA — aHal3  B3a€EMO3B’SI3KY  MIXK
MICUXOJIOTIYHUMH YMHHUKAMHU Ta PIBHEM CYO'€KTMBHOTO BIAUYTTS MIACTS Y TOPOCIUX
B YMOBax BIiHHU.

Jlms  mocsSTHEHHS METH OOCHIIPKCHHS HaMU 3MIHCHEHO aHal3 JaHuxX 3a
JIOTIOMOTOI0  CTaHJAPTH30BAaHUX  METOAWK:  OHOBJIEHOTOo  OKchOopachKOro
OMUTYBaJIbHUKA IIACTS JJISl TOCIIKEHHS KOTHITUBHOTO, €MOIIIHHOTO Ta (PI3UYHOTrO
KOMITOHEHTIB;, IIKaJdu CHOpUHHATOT  comianbHoi miaTpumkua  (MSPSS) s
JOCIIJKEHHST COIIaJIbHOTO AaCTEKTY; IIKajdd TO3UTUBHUX 1 HETAaTUBHUX EMOIlIN
(SPANE) nns riauOOKOro eMmoILiifHOro BHUMIpY Ta IIKadW CHPUHHSATOrO CTpecy
(PSS-10). Anani3 maHuX MPOBEJACHO 3a JOMIOMOTOI0 KOPENSIIHHOTO Ta PErpeciitHOrO

aHaJji3y, 110 J03BOJISIE BUSABUTH JUHAMIKY 3MiH JI0 Ta MICJIS KOPEKIIHHOTO BILUIUBY.
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Bulipky mociikeHHsl cKiiaja Jopociia rpyra HAceleHHs y MeXaxX BIKOBOTO
nepiony Big 25 1o 45 pokiB, BianmoBimHo no nepiogusamii /. b. bpomneit. Ha nymky
HAyKOBIIIB, caMe IIel eTall € KJIIOUYOBUM Yy CTaHOBJICHHI 3piioi ocobucTocTi [3, c. 4].
Sk 3a3nadae H. Mapiux, po3BUTOK 3piJI0i 0COOUCTOCTI XapaKTEPU3YEThCS 3AATHICTIO
70 YCBIJIOMJICHHS, MPUMHATTS Ta OIIIHKK BHYTPIIIHIX MPOTHUPIY 1 30BHINIHIX
BUKJIMKIB. BaXXJIMBOIO € 3/aTHICTh MPOJYKTHUBHO JOJATH 111 KOH(IIKTH BIATOBIIHO
70 BIIACHUX MOpPAJIBHHUX iJ€aiB 1 3araJbHUX XUTTEBUX IUICH. 3aBISKH I[bOMY
TPYAHOIII TIEPETBOPIOIOTHCS 3 Oap’epiB Ha PYHIIHHY CHIY I OCOOHCTICHOTO
3pOCTaHHS, IO BIOAKPUBAE NUIIX JO0 HOBUX, BHIIMX CTaAiil pO3BUTKY [4].
BpaxoByroun TeopeTHuHi 3acagu Ta pe3yJbTaTH MONEPEIHIX JOCIHIKeHb, HaMU
EMITIPUYHO TIepeBIpsIach HU3KA TIMOTE3:

1. [cHy€e MO3UTUBHUI KOPENSIIAHUN 3B'130K MIXK COI[IaIBHOIO MIATPUMKOIO
Ta pIBHEM IIACTSI.

2. [lepexxuTuii cTpec HEraTUBHO KOPEIIIOE 3 PIBHEM ILACTSI.

3. OnTuMi3M Ta colfiaibHa MATPUMKA € 3HAYYIIUMU TPEAUKTOPAMU PIBHS
acTsl.

[lepenOauanocs, 110 BUSBIEHI KOPENALIMHI  3B’SI3KM  MDK  pPIBHEM
Cy0’€KTHBHOTO BIAYYTTS IIACTS Ta HU3KOK TICHMXOJOTIYHUX UYWHHHUKIB, 30KpeMa
KOTHITUBHUMHU CTPATETIsIMH, €MOLIMHOI0 PETYISIIEI0, COMANBHOI MIATPUMKOIO Ta
(13UYHUM CTAHOM € CTaTUCTHUYHO 3HauymuMmu. OTpuMaHi pe3yibTaTH MaloTh
MpaKTUYHE 3HAYCHHS JUIsI CTBOPEHHS IIJTLOBUX MPOTpaM IMCUXOJIOTIYHOI JOTIOMOTH,
CIIPSIMOBAHUX Ha 30€PEKEHHS Ta PO3BUTOK MCUXOJIOTTYHOTO 0JIAromoJIyydsi B yMOBax
CYCIUJIBHUX KPH3.

Takum 4MHOM, IIACTS MOCTAE K CKJIAJHE TUHAMIYHE YTBOPEHHS, YYTIUBE 0
COLIIAIbHUX BUKJIMKIB 1 3JaTHE aJanTyBaTHCS OO EKCTpeMalbHMX yMoOB. Llei
KOHCTPYKT TO€JHYE KOTHITHUBHI, €MOIIiiiHI, (i3W4HI, OCOOUCTICHI Ta COIlIaJbHI
acreKkTH, mnepeOyBaloyd y IMOCTIMHOMY B3a€MO3B’A3KYy 3 IHIUBIAyaJbHUMH Ta
COLllaIbHUMHU YMHHUKaMH. [lompu THUCSYONITHIO ICTOPiI0 BUBYEHHS, BOHO HE Mae
€IMHOTO 3arajJbHOMPUMHITOTO0 BU3HAYECHHS, IO 3YMOBJIEHO MOTO Cy0’€KTHBHHUM Ta

IHAUBITyaIbHUM XapakTEpPOM, a TaKOX Henepea0aueHUMH, 3MIHHUMH YMOBaMU
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#uTTs. CydacHi MIOXOW, 30KpeMa IHTETpaTHBHI MOJENI, JO3BOJSIOTH OLTBII
KOMIUIEKCHO aHalli3yBaTh 1€l ()EHOMEH, BPaxOBYIOUM SK TEJOHICTUYHHM, Tak 1
€BJICMOHICTUYHUN BuMipu. OcoONMMBOrO 3HA4YCHHS HaOyBa€ BHUBUCHHS IACTS B
yMOBaxX BIWHU, KOJM 3MIHIOIOTBCS I[IHHOCTI, JKUTTEBI MPIOPUTETH Ta CIOCOOH
azanTanii ocoOMCTOCTI, IO aKTyadi3ye€ HEOOXITHICTh MOMAJBIINX JOCIIKCHB IS

PO3pOOKH ePEKTUBHUX CTpATETiil MATPUMKH IICUXOJOTTYHOTO OJIaromoTydys.
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BUKOHABCBKE TA KOMIIVIEKCHE MY3UKO3HABYE OCMUCJIEHHA
TBOPYOI OCOBUCTOCTI JIIKOBAHHI BOTTE3IHI

Keaesnsak Cepriii IropoBuy

TBOpYHil acmipaHT kadeapy CTPYHHHUX 1HCTPYMEHTIB,
Opnecbka HalllOHAIbHA My3UYHA aKaJieMis IMEH1

A. B. Hexxnanosoi, M. Opeca, Ykpaina

ORCID: 0009-0004-8444-5134

Beryn. BiTun3HsiHE My3MKO3HAaBCTBO y Cy4aCHUX MyOJiKallisix HaAlII€e yBary
0 TBOPYOCTI KOMIIO3UTOpPA HEUIOJAaBHBOTO MHUHYJIOTO Ta KOHTpabacoBOro
BUKOHaBIS J[>koBaHH1 borresini. O. JlyyaHko akieHTyB OaueHHs Ha (peHOMEH1 HoTro
BUKOHABCHKOI IIKOJM Ta 3HAYEHHI JUIsI PO3BUTKY KOHTPabacoBOr0 MHCTELTBA
[1].Cnaammuaa  iTamiiicbkoro BipTyo3a pO3IIISIAETBCS Y IIMPIIOMY KOHTEKCTI
CTaHOBJICHHSI KOHTpabaca ik COJIbHOTO IHCTPYMEHTA. Y MpalsiX OCTaHHIX JE€CATHIITh
MPOCTEKYEThCSI TAKOXK TEHJIEHIlIS JO0 TJIMOIIOTO aHaji3y >KaHpOBOI MaJITpU Ta
CTUJIICTUYHUX HOBaIliil #oro My3uku. Taka TmiepeopieHTaIls CBIIYUTH PO
MOCTYIOBHM IepexiJ BiJ] CYyTO BUKOHABCHKOTO 10 KOMILJIEKCHOTO MY3MKO3HaBYOI'O
OCMMCIICHHS.

VY MIKHapogHOMY AMCKYpCl 3a OCTaHHI TPUALATh POKIB 3°sIBUJIACS HHU3Ka
byHIaMEHTAIBHUX JOCIIKEHb, SIKI HE JIMIIE OMUCYIOTh TBOpYicTh borTesiHi, a i
IHTErpyIoTh i1 y MHpLIi NpoOJIeMu €BpONEHCHKOI0 MY3UYHOIO PO3BUTKY. 30KpeMa, y
mpaisgx Campbell (2000) yBara akieHTyeTbcsi Ha (EHOMEHI POMaHTUYHOT
BIPTYO3HOCTI Ta HOro BTiJIeHHI y TBopax misi koHTpabaca [2]. Ilimkpecieno, 1o
borTe3iHl cTaB KIIOUYOBOIO (PIryporo y MpOIECi PO3MUPEHHS IHCTPYMEHTAIBHOIO
KaHOHY, KU JOTU Maie He JOoIyckaB KOHTpabac y cepy COINbHOIO BUKOHABCTBA.
VY mpamsgx Samson (2001) y mexxax The Cambridge History of Nineteenth-Century

MusiC ¥ioro TBOPYICTH PO3MNISANAETHCSA SK MPHKIAJ IIUPIIUX MPOIECIB B3aEMOJIT
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HAI[lOHAIBHUX TPAIUIiH 1 TpAaHCHALIOHATFHUX TEHEHINH poManTu3my [3] . 3aBasku
poMy bOTTe3iHI mepecTtae BUTIAAATH JOKATFHUM (PEHOMEHOM 1 MOCTA€E YaCTUHOIO
€BPONENCHKOTO Xy10KHBOIO ITPOLIECY.

Meta po6oTH — nokazaTi B3aeMOBIUIMB TBopYocTi /). BoTTe3ini Ta po3BUTKY
POMaHTU3MY y MY3U4HIN KynbTypi €Bponu. Ba)nMBOIW0O pHCOI CydacHOTO €Tamy
JOCIIDKEHb € TIparHeHHs 0 MDKIUCHUIUTIHApHOCTI. TBopu BoTTe3iHI aHami3yrOThCs
HE JIMIIE€ B MY3WKO3HABUOMY, a W y KyJIbTYpOJOTIYHOMY Ta COILIOJOTTYHOMY
acnektax. JlocnmigHMKM MpOCTEXYIOTh, K 3MIHa CTarycy KoHTpabaca BiJ
OPKECTPOBOTO 70 COJBHOTO IHCTPYMEHTa BigOMBaJia IIHMPII  KyJIbTYpHI
TpaHcdopmarllii — 3pOCTaHHS 1HTEpeCY A0 I1HAUBIAYaJbHOI BHUPA3HOCTI, KYJIbT
BIPTYO3HOCTI, IEMOKPATU3AIlII0 KOHIIEPTHOTO XUTTS. Y I[bOMY CEHCl KOHTpabacoBa
TBOPUYICTh BOTTE31HI CTAa€E CBOEPITHUM «JI3EPKATIOM» €BPONENUCHKOI KYJIbTYpH APYroi
nosioBUHU XIX CTOMITTSL.

Mertepiajin Ta MeTOAU, 3AIYUYKHI O poOOTH, — MyOJIiKallii MUCTEIITBO3HBIIIB
Haloi Cy4YacHOCTI, AaHAJMITHYHUNA, BUKOHABCHKO-TIOUYTTEBUI METOJ BIATBOPEHHS
TBOpiB MUTI. llle onHi€0 cydacHOO TeHEH €0 € U(poBI3allis i MOMyspU3aLlis
CHAAIIMHA MUTLS. 3aBJIIKH MIXHApPOJHUM MPOEKTaM 3 ou(pyBaHHS HOTHUX apXiBiB
(IMSLP, Petrucci Music Library) TBopu BoTTesiHi cTajgu HOCTYITHUMH HIUPOKOMY
KOJIy BUKOHABIIIB 1 JOCTiAHUKIB. 1]e 3yMOBHI0 HOBUI eTam y iXHbOMY OCMHUCIICHHI:
My3UKa aKTHBHO BHKOHYETHCS, 3aHCYETHCS, a Cy4acHi MOCIITHUKA MalOTh 3MOTY
MpAIIOBATH 3 OPUTIHATLHUMU MAPTUTYpaMU. Y pe3ysIbTaTi 3pOCTa€ KITbKICTh CTaTeH,
MPUCBAYEHUX aHali3y OKpPEMHX >KaHpIB MOro TBOPYOCTI — KOHIIEPTIB, KaMEpPHUX
aHcaMOIiB, (paHTa31il Ha ONEPHI TEMH.

OnHak, MOMpH TMOMITHI 3A00YTKH, CydacHE MY3MKO3HABCTBO BCE IWI€ HE
BUPOOMJIO IIITICHOT KOHIIEMIi aHamizy KOHTpabacoBoi cmaamuHu boTTesiHi.
JlocmimKkeHHsT MalOTh TIEPEBAXKHO (PparMeHTapHUI XapaKTep: OJHI 30CEePEIKYIOThCS
Ha BHUKOHABCHKUX aCMEKTax, 1HII — Ha >KaHPOBO-CTUJILOBOMY aHalli3l, TPETl — Ha
OlorpadgiyHuX 1 KyJIbTYPOJIOTIYHUX MHapajensx. Y pe3yibTaTi Opakye CUHTETHYHHX
po0iT, 1o moenHanu O yci LI acmekTd B €IuHy KapTtuHy. Came TOMY HUHIIIHE

3BEpPHEHHSI O HOro TBOPUYOCTI 3 KOMIUIEKCHHUX IMO3UIN € aKTyaJbHUM 1 HAyKOBO

108



NEPCTIEKTUBHUM.

Bin mepmux OiorpadgiyHMX OMUCIB 10 TPYHTOBHUX MY3MKO3HABUMX CTYIii
npoaeHo TpuBanui nuiax. CpOroAHi mepea AOCHIAHUKAMU TIOCTAa€ 3aBJaHHS
CHUCTEMAaTHU3yBaTH BXKE HAsBHUUN MaTepian 1 BUPOOUTH METOJOJIOTIIO, KA JT03BOJIUTH
MIOBHOIO MIpPOIO PO3KPUTH SIK KaHPOBO-CTUJIBOBI OCOOJIMBOCTI, TaK 1 KyJIbTypHE
3Ha4YeHHs TBOpUYOCTi boTTesiHi. Y 1bOMY CEHCl MOJalbIIl CTYAli HE JIHIIe
30arauyroTh 3HaHHS PO BUJIATHOTO 1TAINCHKOTO BIPTY03a, a i CIPUSAIOTH MIUPIIOMY
PO3YMIHHIO TPOIIECIB €BPOMEUCHKOIO MY3WYHOTO PO3BUTKY JAPYroi IOJOBHHU
XIX-noyatky XX CTOJMITTS.

Bei m acmextm mormgmiB Ha ocOucrticth JIK. BOTTE31HI BHCBITIIOIOTH
€BPOIEUCHKY MY3UUHY KYJIbTYpY Apyroi mosoBuHu XIX — mouarky XX CTONITTS, sKa
CTAHOBUTh OJIMH 13 HAWOUIBII JUHAMIYHUX 1 CKJIQJAHMX IMEPIOJIB Y PO3BUTKY
MUCTENTBA. Y LIeH Yac CIIOCTEPIra€ThCsl 3aBEPILEHHS KJIACUYHOI JOOM pOMaHTHU3MY,
(GopMyBaHHS OCTPOMAHTUYHUX HANPSMIB Ta MOSBA MEPUIMX MPOSBIB MOJEPHI3MY,
K1 B MOAAJIbIIOMY BU3Haumiau oOauyus XX cronittsa. BomHowac e OyB mepion
HaJ3BUYAHOrO 30arayeHHsl >KaHPOBUX (POpPM, aKTUBHOTO IOIIYKY HOBHUX 3aco01B
BUPA3HOCTI Ta PO3LIMPEHHS YSABICHb MPO XYJOXKHIO (YHKLIIO MY3HKH. YcCe L€
CTBOPIOE CBOEPITHE TIIO, HA SIKOMY PO3rOpTa€ThCsl TBOpUiCcTh [[xoBaHH1 boTTesiHi i
AK€ 3yMOBJIIOE 11 ICTOPUKO-KYJIbTYpHE 3HAUCHHSI.

VY XIX cTOmITTS pOMAaHTU3M, SKUH TOMIHYBaB y €BPONEHCHKOMY MY3HUYHOMY
MUCTENTBI, JAOCATa€ CBOrO amorel0 Ta BOJHOYAC IMOCTYNOBO MOYMHA€E 3a3HAaBATU
BHYTpIIIHIX TpaHcpopMauiid. SKiIo nepmia MOJOBHHA CTOMITTS Oyja MO3Ha4YeHa
MParHeHHsIM J0 BUPAKEHHS CyO’€KTUBHMX MOYYTTIB, KyJIbTOM 1HJMBIAYaJIbHOCTI Ta
MONTYKOM HOBHX (OpM [JIsi BUSIBJICHHS €MOIIMHOI eKcmpecii, TO Japyra MOJIOBHHA
MPUHOCUTH TPArHEHHS 10 MOHYMEHTaJbHOCTI Ta CHMHTE3y MHUCTENTB. B omepHOMY
KaHpl 1[eW mporec 0coONMMBO BHpasHUl y TBopuocTi Pixapma Barmepa, skuii
chopMyBaB KOHIICTIIIIO «MY3UYHOI JpamMu» SK YHIBEPCAIBHOTO CHHTETHYHOTO
mucrentsa (Gesamtkunstwerk) (Deathridge & Dahlhaus, 1984) [4]. Moro ecreTuka
MaJjia IOTY>KHUI BIUIMB Ha €BPONEHChKE My3WUHE MUCJICHHS, BU3HAYAIOUH YSIBJICHHS

Mpo MaciuTad 1 ApaMaTypriyHy HallOBHEHICTh TBOPY.
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BojHouac y chepi cuMdoHiuHOT My3HKH YTBEpKYeThCs TTocTaTh Moranneca
Bbpamca, sxuii moeaHyBaB POMAHTUYHY EMOIMHICTH 13 KIACHMYHOIO (POPMATBHOIO
cTporictio. IIpoTHcTaBiaeHHS  «BarHepiBIIIBY 1 «OpaMciBLIB»  BijgoOpa)kaso
dbyHIaMeHTalIbHI CYyNepeYyHOCTI My3UYHOI KyJIbTYPH TOTO Yacy — MiX MPAarHEHHSIM JI0
HOBATOpPCTBA Ta BipHICTIO Tpaauiii. CaMme L moispusallis CTBOPWIA YMOBHU JiA
HApOJKEHHS PI3HOMAHITHUX HAIIOHAJTIbHUX IIKUI, SKI HaMarajaucs 3HAWTH BIIACHUN
[UIAX MK KpaHOILIAMU paauKaIbHOTO OHOBJICHHS Ta 30€pEeKECHHS CIIAAIIMHU.

B eBponeiicbkiti  my3uii  Hampukidii  XIX  cromiTTs HaOyBae CHIH
MOCTPOMAHTH3M — HAmMpsM, IO BUPOCTAB 13 POMAHTUYHOI TPAAMIIii, ajie Mparuys ii
PO3IIMPEHHS 32 PaXyHOK YCKJIaJHEHHS TapMOHIYHOI MOBH, OPKECTPOBOI MAIITPH Ta
dbopmoTBopunx mpuHIMMIB. [Ipukiiamom Moke ciayryBaTd TBOpUICTh ['ycTaBa
Manepa, ne cuM(oHIs NEPETBOPIOETHCS HA CBOEPIAHY «BCECBITHIO MAHOPAMY», IO
MOE€HY€E KaMepHi 1HTOHAI1 3 MacmTaOHuMu ¢igocopcrkumu KoHmenmisimu (Floros,
1993). Pixapn lltpayc y cBoiX cMM(OHIYHHX MOeMaX JICMOHCTPYE MpPArHEHHS JI0
MPOTPAMHOCTI Ta UIIOCTPATUBHOCTI, IO BUXOAUTH 3a MEXI TpaguLiIHOTO
cuMdoH13My. Yce 1€ CBIIYUTH MPO KpU3y KIACUYHOT POPMHU Ta OJHOYACHUHN MOIIYK
HOBHUX 3aC001B BUPA3HOCTI.

st Itanii, GaTekiBumHU boTTe3iHl, 0COOIMBO XapakTepHUM OYJIO MOETHAHHS
POMAHTHUYHMUX TEHJICHINHN 13 OMEpHOI0 Tpaauiliero. Bepal y Apyriil mojJoBUHI CBOET
TBOpYOCTI (mounHarouu 3 «Otemno» ta «Danberada») OHOBUB OMEPHY JpaMaTypriio,
HaOMM3WBIIM 1i 7O KOHIENTyajdbHOI MacmTabHocTi Barnepa, ame 30epirmmu
HalllOHAJbHY 1J€HTUYHICTh 1 MEJIOAUYHY KaHTHIEHHICTb. (Came B Takomy
KyJbTYpHOMY TIOJ1 mpaiffoBaB boTTe3iHl, s My3uKa YyCIaJKyBaja BOKAaJbHICTh
1TaTMChKOI IIKOJIM 1 BOJHOYAC pearyBajia Ha 3arajJbHO€BPOIEHChKI TEHACHIII].

[Tepexin Bix XIX mo XX cromnitrss OyB yacoM (popMyBaHHS MEPEayMOB IS
MonepHicTchbkux nomykiB. Kmox JleOrocci y ®Dpanmii 3amoyaTKyBaB HOBHM THM
MY3UYHOTO MHCIICHHS, SIKHI aKIIeHTYBaB yBary Ha TeMOpOBUX OapBax, TapMOHIYHUX
HOBAIlIIX Ta TOHKOMY BIATIHIOBaHHI €MOIlIA. IMIpecioHi3M cTaB BIAMOBIIII0 Ha
KpU3y TPaauIIiHOTO POMAHTHU3MY Ta OpIEHTYBaB MYy3WKy Ha cdepy cyTo

XynoxHboro 3BydaHHs. [lapamensHo B CximHiii €Bpori dopmyBangacs TBOPUICTh
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benu baproka Ta Jleoma flHaueka, y SKMX BHpPA3HO MPOSIBISIUCS HalllOHAJbHI
1HTOHAIIHHI JpKepeia, 10 MOEAHYBAINCS 3 HOBUMU CTHIILOBUMU TSHICHIIISIMU.

Xoua TBOpUicTh BoTTE31HI MepeayBana po3KBITY MOACPHI3MY, HOTO My3HKa y
MEBHOMY CEHC1 IiepeuyBaa 1i 3MiHU. BukoprcTaHHs po3LMIMPEHUX PEricTpiB, HOBUX
BUKOHABCHKUX MPUHOMIB Ta I1HTOHAI[IHHOT BUPA3HOCTI CTBOPIOBAJIO OCHOBY A
nojaaneiux nomykiB y XX cronitti. Came ToMy Horo cnaiinHa 1ikaBa He JHIIE sK
SBHILE POMAHTUYHOI JOOHM, a 1 K «IepexilHa JIaHKa», L0 MOE€JHY€E TPAAMIII0 3
1HHOBAIIIEIO.

OKpemMOI0 TEHJEHIN€I0 € PO3KBIT BIPTYO3HOTO I1HCTPYMEHTANII3MYy. SIKIIO
nepia noiosuHa XIX cromiTrs gana cBity ¢enoMeH [laraHidi, To apyra moJoOBHHA
pO3IIMpUIIa KOJIO 1HCTPYMEHTIB, Ha SIKUX MOXUIMBA Oylia COJbHA BIPTYO3HICTH. Y
IIbOMY KOHTEKCTI moctaTh boTTe31H1 Mae HaJa3BUYalHE 3HAYCHHS, OCKIJIBKU CaMe BiH
3po0OMB KOHTpabac 1HCTPYMEHTOM, 3JaTHHUM Ha COJbHI JEMOHCTpaIlli, pO3IIHUpPHB
HOTO TEXHIYHI MOXKJIMBOCTI ¥ BIJKPUB HOB1 OOpii /JIs1 KOMIIO3UTOPIB Ta BUKOHABIIIB.
Y  3arajbHOKYJIBTYPHOMY CEHCI 1€  BIAMOBIIAJIO MparHeHHI J00U 10
1HUBITyalTi3allli BUpasy Ta JeMoHcTpallii yHikaasHoCcTI MuTIs (Gooley, 2004).

Pesynbratn auckycii. OTke, €Bponencbka My3WMYHA KyJbTypa Apyroi
nosioBuHU XIX — mouatky XX CTOJNITTS XapaKTepU3YEThCS CIHIBICHYBAHHSIM KiJTbKOX
OCHOBHHMX TEHJEHIIINH: TpaHchopmalli poMaHTH3My ¥ TOSBU TOCTPOMAHTU3ZMY,
PO3BUTKY HAIIOHAJIbHUX HIKUI, MOIIYKY HOBUX CTHUJIBOBUX OPIEHTHUPIB, 3apOIKEHHS
MOJICpHI3MY Ta KYJbTy IHCTPYMEHTAJIBHOI BIPTYO3HOCTI. Y ¢l Il MPOIIECH CTBOPHIIU
KOHTEKCT, Y SIKOMY TBOpUicTh J[>koBaHHI boTTe3iHi HaOyna 0coOnMBOi Baru: BOHa
BIJIJ[3epKaJIIOBaja MPOBIAHI TEHAEHIT Ja00M, 30epiraroud Mpu LbOMY SICKPAaBO
BHUPa)XXEHY HAIllOHAJIbHY 1TaIAChKY OcHOBY. CamMe TOMy aHai3 HOro KOHTpabacoBHUX
TBOPIB Y CBITJII LKX 3arajJbHOEBPOIEUCHKUX CTHIHOBUX MPOLECIB A03BOJIAE HE JIHIIIE
Kpalie 3po3yMITH HOro 1HAUBIAYadbHUI BHECOK, a M IIMPIIE OCMHUCIUTH AUHAMIKY
KyJbTYPHHUX 3MiH Ha 3J1aMi CTOJITb.

BucHoBok. Takum 4YWHOM, CTaH JOCTIPKEHHS TPoOJieMH B Cy4aCHOMY
MY3HWKO3HABCTBI MOYKHA OXapaKTEePU3yBaTH SIK MepeXiTHui Bia (pparmMeHTapHOCTI 10

KOMILJIEKCHOCTI.
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BILJINB CACTEMATHYHOI BUCTABKOBOI TISITHHOCTI HA
PO3BUTOK TBOPUYOCTI CTYJEHTIB MUCTELILKHUX 3BO
(HA IPUKJIAI IKITJ MAYII)

Kameneusnka 1O. B.

Houent kabenpu Juzaitny IKIT MAVII, Jokrop dinocodii
O3oBa /1. A.

Buxknanau xadgeapu Jduzaiiny IKIT] MAVII, Marictp

Beryn. / Introductions. BucrtaBkoBa AisUTBHICTH y MHCTEHBKHX 3aKIIAJax
BUIIOI OCBITU € BAKJIMBUM 1HCTPYMEHTOM HE JIMIIE JUISl IPE3€HTalli CTYAEHTChKUX
poOit, ane W JUIsl PO3BUTKY IXHIX TBOPYMX Ta MpodeciiHuxX KommeTeHiiil. Bona
CTUMYJIIOE CaMOBHpaxeHHs, ¢Gopmye mnpodeciiiHe cepeloBHIEe Ta BIIKPUBAE
CTyJAEHTaM MOXJIMBICTh B3aeMOAll 3 MisgnadyamMu 1 KpuTukamu. Ha mnpuxnani
IncTuTyTy KOMI'rOTEpHO-IHpOpMalIHUX TexHosorid Tta auzainy (IKITH)
MixperioHansHoi akazgemii ympaiiHHA mepcoHarioM (MAVII) posrisHemo, sk
CUCTEMAaTUYHE MPOBEJCHHS BUCTABOK BIUIMBAE€ HA TBOPUY AKTUBHICTbh CTY/JECHTIB Ta
iXH1{ TpodeciiiHui pO3BUTOK.

Merta podoru. / Aim. — mpoaHami3yBaTH BHUCTaBKOBY nisibHICTH IKIT/]
MAVII Tta BU3Ha4UUTH ii posib y (OpPMYBaHHI XyI0KHBOTO MUCIEHHS Ta MOTHBALi
CTYJIEHTIB Kpi3b MpHU3MY BJacHOro nocBiay Bukianadie Kadenpu [luzaitny,
IpeIMETOM HayKOBOTrO BHUBYEHHsS skuxX € — JKuBomuc/ManoHOK, MucrenrBo
¢doTorpadii Ta Jln3zaiiH-TpOEKTyBaHHS.

Martepiaian Tta meroau./Materials and methods. CucremaTuuHi BHUCTaBKH
JAl0Th MOXJIMBICTh CTY/JI€HTaM pPO3BHBATH HE JIMILE XYJO0KHI1, aje W opraHizauiiiHi
HaBuukd. Lle mpouec, y sskomy BiiOyBaeThcsi HeOpMallbHE HABYAHHSA — YYACHUKH
BUATHCA TPE3EHTYBATH ceOe, CIpUiiMaTH KPUTUKY, aHaI3yBaTH pPOOOTH KOJET.
ITcuxo0TiYHO BaXJIMBUM € W MIJABUIIEHHS CaMOOIIIHKH, aJK€ BUCTAaBKa CTBOPIOE
BITUYTTS 3HAUYIIOCTI Ta 3JIy4€HOCTI 10 MPO(ECiiHOT CIIIBHOTH.

CoIlloKyIbTYpHUN aCHEKT TMOJISTa€ B TOMY, IO CTYJIEHTCHKI pOOOTH CTalOTh

YaCTUHOIO IMYOJIIYHOTO MPOCTOPY, IIO0 CTUMYJIOE CYCHUIBHUHM Jiajior Ta 30arauye
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KyJbTYpHE CepeIoBHUIIle. YUacTh Y BUCTaBKax (pOpMye pO3yMiHHS CydaCHUX TPEH/IB,
BUYUThH Bi3yaJIbHOT KOMYHIKAIIi] Ta pO3MHUpPIOE MPOdeciiiHi KOHTAKTH.

Pe3ysabTaTn Ta 06roBopenHs./Results and discussion. 3a ocmanni mpu poku
Kadenpa Jduzaiiny IKIT MAVII npoBena HU3KY SICKpaBUX 1 3MiCTOBHUX BUCTABOK:

o BucraBka CTyJIeHTCBKOTO eKciaiOpuca — TpeAcTaBieHo 25 poOiT
CTYAEHTIB 2 Kypcy, KypaTop — aoueHT 0. B. Kamenenpka. BucraBka eknonyBanach
y «ladpopmarriitno-616mioTeunuit neHTp M. . Myaporo» (nucronan 2023)

o Macmrabna BuctaBka ekciiopuca — 61 poborta, 58 crynentiB 2 Ta 3
KypciB, Kyparop — aoueHT FO. B. Kamenenrpka, criBopranizatop — YKpaiHChKHIA
ekcibpuc-kiny6. BucraBka eknonyBanachk y Ilentpanbuuii OyauHok odiuepis 3CY
M. Kuesa (rpyaens 2024)

° BucraBka miakatra «16 nHIB TpOTH HAacWiIbCTBa» — 11 coIiaabHO
COPSIMOBaHUX POOIT, MPUCBSIYEHHUX TEMI T'€HAEPHOI Oe3MeKH, KypaTop — JOLIEHT
1O. B. Kamenenpka. BrucraBka eknonyBanach y «lHpopMaiiitHO-010110T€UHUIN LEHTP
M. SI.Mynaporo» (rpynens 2024)

o ITepconanbna ¢ortoBuctaBka cryaeHta Hazapa CamcoHoBa — mepriuit
MEPCOHAIbHUNA MPOEKT CTYAEHTa, W0 JEMOHCTPYE IHIMBIAYaJbHUN MIAX1T 10
TBOpYOCTi, Kypatop — nouneHt HO. B. Kamenenpka. BucraBka ekmoHyBajach y
Hentpansauii OyauHok odinepiB 3CY M. Kuesa (ciuens 2025)

) BucraBka nimxuran-rpadgiku go pigammi MAVII — 12 nmakariB
MEPIIOKYPCHUKIB, TIPUCBSIYCHUX CTYJICHTCHKOMY JKHUTTIO Ta ICcTOpii akaaemii,
kyparop—nouenr  lO. B.  Kamenenpka.  BucraBka  exmoHyBamach y
«Iadopmarriiino-616mioTeunnii neHtp im. . Mynporo» (kBiTens 2025)

o BucraBka cemectpoBux po0OiT 2 kypcy Be06-/luzaiiH 3 mpemMeriB
XKuponuc/Mamonok. Kypatop: JI. A. O3soBa. BucraBka eknoHyBajach Yy
«IHdopmariiino-616mi0Teunnit neHtp iM. . Mynporo» (TpaBenb 2025)

. BucraBka miakatiB Ha TeMy POCIHCHKOI arpecii — IjIakaTtu K XyJOXKHs
peakiliss Ha BifHY, IO MOEJHYIOTH OCOOHMCTI ICTOpli Ta MNATPIOTHMYHI MOTHUBH,
kyparop—noueHt lO. B. Kamenenpka. BucraBka exnoHyBanace y LleHTpanbHuit

oynunok oditepiB 3CY M. Kuepa (TpaBens 2025)
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[li moxmii pi3HOMaHITHI 3a TEeMaTUKOIO Ta ¢dopmaramu, ane o0 eaHye iX
CUCTEMHICTb 1 3aJTy4€HHS CTYACHTIB PI3HUX KYPCIB.

Bnnue eucmasxoeoi npaxmuku Ha poO38UMoK cmyO0eHmiea

Y4acTh y BUCTaBKaxX CHPHUSE PO3BUTKY TBOPYOTO MHUCJICHHS, (OPMYE HaBUUKHU
KOHIIETITYaJIbHOTO MMiJIX0/ly Ta BMIHHSA MpaIfoBaTH B KoMaH/Ii. [lepcoHanbHi BUCTaBKU
J03BOJISIIOTH CTYJIEHTAM PO3KPUTH BIACHUM CTWIb 1 MPE3EHTYBAaTH 1HAWBITyaJIbHE
OaueHHsa. TemaTWyHI €KCHO3MINI, OCOOJMBO Ti, IO MOB’sA3aHI 3 COI[IAJIBHO
BXJIMBUMU MpoOJeMaMH, JOMOMaraloTb pO3BUBAaTH KPUTHUYHE MHCICHHS Ta
E€MOILIIMHUN 1HTEJIEKT.

BaxynBoio CKIaJOoBOIO € ¥ MOTHBAIlIMHUNA AacnekT: MyOJiuHe BHU3HAHHS
pe3yNbTaTiB pOOOTH CTUMYIIIOE CTYACHTIB /10 HOBHX TBOPYHUX IMONIYKIB, 3MIIHIOE
BIIUYTTS Tpo(eciiiHOl NPHHAIEKHOCTI Ta BIANOBIAAIBHOCTI. TakoX BHCTaBKH
(GbopMyIOTh HaBUYKM KOMYHIKAIli Ta JalOTh JOCBiA B3aeMOJli 3 mpodeciiHuM i
IIUPOKHUM 3arajioM.

BaxxnBuM € i Te, 1110 BUCTABKOBA AiSUIbHICTh MA€ OMIOCEPEIKOBAHUM BILJIUB HA
CTYJIEHTIB MOJIOJIINX KYPCIB, 5K1 11e HE OepyTh O0e3Mocepe/IHbOI YUacTl y MPOEKTax.
JIns HUX eKCHO3HUIll CTaloTh MPUKIAJOM Ta OPIEHTHPOM, CTBOPIOIOTH aTMochepy
HAaCTYyMHOCTI Ta MpodeciiHOro 3pocTaHHs. Moo CTYAEHTH CHPUHAMAIOTh I
BHUCTAaBKM K J0Ka3 peajbHUX MOKJIMBOCTEH HaBYaHHS Ta MpParHyTh JOCSITTA HE
MEHIII BHUCOKOT'O PIBHA, 0 MIJICWIIOE 1XHIO BHYTPIIIHIO MOTHBALIII0 Ta 3J0pPOBY
KOHKypeHI1ito. Kpim Toro, cucreMatuyHi eKcro3uilii GopMyroTh Tpagaullito kadbeapu
Ta CTBOPIOIOTH CIUIbHY LIHHICTb, KOJM KOXEH CTYJEHT BIIYyBa€ ceOe YaCTHHOIO
KOJIEKTUBY, BIAMOBIJATBHOTO 32 PO3BUTOK MUCTELLKOT'O CEPEAOBUIIIA.

OxpeMo BapToO MIAKPECITUTH, IO KOKHA BUCTaBKA CIIPUHMAETHCS CTYICHTAMH
SIK TIOJiSI CBSITKOBOTO Ta BOJHOYAC CEPHO3HOTO Xapakrtepy. Lle He ymmie miacyMok
HaBYaJLHOI Ta TBOPYOI Mpailli, ajie i 0COOJMBUII MOMEHT YPOYHCTOCTI, SIKUW HaIae
3HAYYMIOCTI pe3yabTaTaM 1 (OpMye BIAUYTTS HAJIEKHOCTI 10 MUCTEIHKO1 CIIBHOTH.
ATtMocdepa cBATa Noe€aHye y coOl eMOIIHHUN miaiioM, myOjiyHEe BU3HAHHS Ta
aKaJeMiuHy BIAMOBIAAIBHICT, 3aBASKA YOMY HABUYAJIbHUN MPOIEC BUXOIUTH 32

paMKH ayauTOpil i MEPETBOPIOETHCS HA KYJIbTYpHY MOJ1t0. Taka mpakTUKa CIpHse
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30epekeHHI0 Tpaauuii kKaeapu Ta (GopMmMye CHUIBHI IIHHOCTI, SIKI 00’ €IHYIOTH
CTYZCHTIB Pi3HUX KYpCIB.

He MeHII BaXJIMBO, IIO BUCTAaBKOBAa MJISUTBHICTH CTBOPIOE JUISl CTYJICHTIB
peanbHy MOKJIMBICTH peali3yBaTH BJacHI poOOTHM Ta 3HAWTH iM HOBUH MPOCTIP
icHyBaHHs. PoOoTH, TpeincTaBlieHI Ha EKCHO3MIISAX, MOXYTh CTaTh YaCTUHOIO
MPUBATHUX KOJIGKIIH, 1HTEp €piB YM KYyJbTYPHUX IHIIIaTHB, HaOyBalOUd HOBOIO
KHUTTS 1032 MEXKaMHM HaBYAIbHOTO 3akiagy. Takuil nocBig (Gopmye y CTyIEHTIB
PO3yMIHHS TTPOQECIMHOT0 MUCTELIBKOTO PUHKY, BUMTh I[IHYBAaTH BJIACHY TBOPYICTS 1
BIIKpUBA€ TMEpIIl KPOKU N0 MalOyTHBOI XYyJIOKHBOI Kap €pu. 3aBASKH IbOMY
BHCTaBKOBa NpPAaKTUKa BUKOHYE HE JIMIIE OCBITHIO W BHUXOBHY (QYHKIIIO, aje i
BHUCTYIIA€ BAXJIMBUM €JIEMEHTOM IMpoQeciiiHoi camopeaizaiii

BucnoBku./Conclusions. CucremaTnyHa BUCTABKOBA isIBHICTH CTYICHTIB
Kabenpu  Juzaiiny  IKITJ  MAVYII mig  KepiBHHITBOM  BHUKJIaJadiB
Kamenenpkoi 0. B. Ta O308B01 JI. A. mpojieMOHCTpyBaJa, 1110 PeryyisipHi TBOPY1 MOIIi
CTalOTh MOTYKHUM KaTalli3aTOPOM MPOQPECIHHOT0O 3pOCTy Ta COLIATBHOTO PO3BUTKY

MOJIOJOI'O MHTIIA.
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KOHIEPTHICTb — HAJIDKAHP MY3UUYHOI KYJbTYPU YKPAITHU

ITanaxoBa bo:kena BiraiiiBHa

TBOpUYA acmipaHTka Kadeapu creniaabHoro (hopremiaHo,
Opnecbka HalllOHAJIbHA My3WYHA aKaJeMis

iMeH1 A. B. Hexxnmanosoi,

M. Ogneca, YkpaiHa

ORCID: 0009-0005-5648-4264

Beryn. Ha cTuky My3uKo3HaBCTBA, KyJIbTYpOJIOTii, COLIOJIOTIi MHUCTEITBA 1
NeJJaroriKi BUHUKAE OJIHA 3 HOBITHHO 3PO3YyMUIMX KaTEropii - konyepmuicms. BoHa
MOENHYE B €00l pHUCHM KAaHPOBOi, KOMYHIKaTHBHOI Ta COLIOKYJbTYpPHOI
XapaKTePUCTHK. 1i BUHEKHEHHsS OOYMOBMIOCH THM, IO y CYYaCHOMY HayKOBOMY
JTUCKYpCl Jiefalli BUpa3Hillle BIAYYBAETHCSA MOTpeda y BUBUCHHI HE JIMIIE >KAaHPOBO-
CTHJIbOBUX O3HAK MY3WYHHX TBOPIB, @ ¥ IMIMPIINX KaTETOPIi, 10 BU3HAYAIOTh YMOBU
iX ICHyBaHHS B KyJIbTypl Y TOH yac SIK JKaHp KOHILIEPTY TPaJMLINHO ONHUCYBaBCA
yepe3 HOro My3MYHO-(QOpMalibHI MapaMmeTpH, KOHLEPTHICTb J03BOJIAE€ MOOAUUTH
MUCTEUTBO Yy UUIICHIIINA NEPCHEKTUBI: SK TNOMAI0, SK KOMYHIKAIIO, SK aKT
KYJIbTYpPHOT penpe3eHTarlii.

Mera poOOTH BHBYEHHS KOHUEPTHOCTI CaM€ y KOHTEKCTI YKPaiHCHKOIrO
(dhopTeniaHHOroO0p BUKOHABCTBA, 110 3yMOBJIEHO KiTbkoMa (akTopamu. [lo-mepie,
yKpaiHChbKa My3W4YHa KyJbTypa BIJ C€aMOI0 IIOYaTKy CBOIO CTAHOBJCHHS Yy
XIX cromitti Oysa crpsiMOBaHa Ha J1aJioT 13 €BPOINEHCHKOI0 TPAIUIIIETO, 1 CaMe Yepe3
KOHIIEPTHICTh 1iei miamor HaOyBaB myOmiuHux ¢opm. [lo-gpyre, y XX cromtri
KOHLIEPTHICTh CTaja KpuTepieM npodecioHami3My YKpaiHChKUX IMIAHICTIB, IX
3IaTHOCTI 1HTETpyBaTUCS B MDKHapoaHui mpoctip. I[lo-Tpere, y cydacHocTi
KOHIEPTHICTh Ha0yBae 0cCOOMMBOI Baruk y 3B’A3KYy 3  MOJICTUIII3MOM,
MYJIBTUMEIIMHICTIO Ta TJI00ANI3aIl€l0 KYJIbTYPHOTO MPOIIECY: My3UKa CTaE CIOCOOOM
KOMYHIKaIlii, a KOHIEPTHICTh — YHIBEPCAIBHOIO KaTEropi€ro, sika OXOIUIIOE Pi3Hi
XKaHpH i popmu.

Y HaykoBOMYy 1 MeAaroriyHOMy acleKkTax JOCIIPKEHHS KOHIEPTHOCTI

JO3BOJIAAE BI/IpiHII/ITI/I HHU3KY BaXJIMBUX 3aBJ/IdHb. 3 OAHOI'O0 60Ky, BOHO CIIpH€
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OCMHUCJICHHIO TATJIOCTI HAIllOHAJTBbHOI Tpamuiii: Bix nobu Jlucenka, bapBiHcbkoro,
Kocenka 10 tBopuocti Crxopuka, CuibBecTpoBa, BineHChKor0. 3 1HIIOTO — BiIKPUBAE
MOXJIMBICTh ~ PO3IIUPUTH TOHATIMHUNA  amapaT Cy4acHOr0 MY3WKO3HABCTBA,
3aMpoOINOHYBABIIN KATETOPII0, SIKa 1HTETpy€e MY3UUYHHM, KYJIbTYPHHUH 1 Me1aroriyHuii
BuMipu. OCOOIMBO BaXJIMBUM € U T€, 10 KOHUEPTHICTh Y Cy4YaCHUX YMOBaX MOXKE
OyTH pO3TJSHYTA SIK MemoOooa02iuHa pamka, 3JaTHa 00’ €IHaTU aHai3 MY3UYHOIO
TEKCTY, BUKOHABCHKOI IHTEpPIpETaIlii Ta KyJIbTypHOTI MOIi.

Marepiaim Ta Meroam. IlpoGnemarvika KOHIIEPTHOCTI JIMIE TMOYUHAE
dbopMyBaTHCs y cydyacHId Hayli. Y CBITOBIM T'yMaHITApUCTHII BOHa OJIM3bKa /0
Takux Kateropid, sk theatricality (M. Kapacon, E. ®imep-Jlixte), performativity
([Ix. batnep, P. lllexuep) [1; 2], eventness (/Ixx. bopamen, B. Tepuep), spectacle
(T. Ie6op). Yci BOHM MiAKPECTIOTH IOMIEBICTh MHCTELTBA, WOrO COLHAIbHY i
KyJbTYpHY poJib. IIpoTe KOHLEPTHICTD SIK MOHSTTS BIJIPI3HAETHCS THUM, IO BKIIIOYAE
cnenudiuHud My3UYHUNA BUMIP: THCTPYMEHTAJbHICTh, BUKOHABCHKY 1HTEPIIPETAILIO,
CIICHIUHY JiI0.

B ykpaiHChKOMY MY3MKO3HABCTBI IHUTaHHS KOHLEPTHOCTI 37€OLIBIIOrO
posrasiganocst 'y ¢dparmentapuomy Burisial.  Jocmimkends JI. KusHOBCBHKOI,
C. [lapmumuu, M. YepkammuHoi-I'y0apeHko 30cepekyBaiucs Ha CTUIBHOBUX 1
KAHPOBHX XapaKTEPUCTUKAX YKPATHCHKUX KOMIIO3UTOPIB, aje He BUAULIIN
KOHIIEPTHICTh SK OKpeMy karteropito. Ilpami 1. Jlsmenka Tta M. 3araiikeBud
aHaiizyBaiau TBopuicTh Jlucenka, bapBincekoro, Kocenka y KOHTEKCTI HaIllOHAIBHOT
IIKOJIM, JIe¢ KOHIEPTHICTh MOCTAa€E pPailIe SK XYIOXKHS I1HTEHIIA. Y TeJaroriuyHii
JiTepaTypl HaroJIONIyeThCsi HAa HEOOXITHOCTI BUXOBAHHS CIIEHIYHOI TOTOBHOCTI
miagicTa, Mo (aKTUIHO € aCIEKTOM KOHIIEPTHOCTI, ajié HEe BHU3HAYAETHCS LM
TEPMIHOM.

OxpeMi JOCHIDKEHHS OCTAaHHIX JECATWIITH 3BEpTAIMCS JO MpoOsieM
MOJIICTUII3MY Ta 1HTerpamii pi3HUX >kaHpiB y cywacHii my3umi (JI. KusHoBchbka,
O. Kozapenko). TyT KOHUEPTHICTh TMPOSIBISETHCS SIK 3JaTHICTh MY3UKH JI0
BIJIKPUTOCTI, 10 KOMYHIKAIIl 3 1HIIMMU CTHWJIAMH W KyJIbTYPHUMH CEPEIOBHUIIAMU.

[IpoTe cucTeMaTHyHOro JOCTIKEHHS KOHIIEPTHOCTI sIK KaTeropii goci He icHye. Lle
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1l BU3HAaYa€ HAyKOBY HOBU3HY O0paHOT TEMHU.

MeTow nmociiDKeHHS € po3poOKa IITICHOT KOHIEMIi KOHIIEPTHOCTI SIK
Kareropii ~ ykpaiHcbkoi  dopTemiaHHOi  KyJbTYpH, i1  ICTOPHKO-KYJIbTYpHE
OOTpYHTYBaHHS, BH3HAUYEHHA OCOOJMBOCTEH TPOSBY B  KOMIIO3UTOPCHKIMH,
BUKOHABCHKIM 1 meaaroriyHii cdepax.

Y po0oTi 3acTOCOBAHO KOMIUIEKC B3a€EMOIIOB’S3aHUX METOIiB: iCTOPUKO-
KYJAbTYPHHMEH — JIJIsl IPOCTEXEHHSI CTAHOBJICHHA KOHIEpTHOCTI Bia XIX cromtrs 10
CYYaCHOCTI, Y 3B’SI3KY 3 COIIIOKYJIbTYPHUMH YMOBAMH Ta €BPONEHCHKIUM KOHTEKCTOM;
JKAHPOBO-CTWILOBUH — ISl aHaji3y My3WYHUX TBOPIB, BU3HAYEHHS XapakTepy
KOHLIEPTHOCTI y iXHIA CTPYKTypl Ta JApaMaryprii; KOMNAPATHBHMH — Ui
MOPIBHSIHHSA YKPAiHChKOI Ta CBITOBOI TpaAuIliii, BUSBIECHHSA Mapajieiend 1
BIIMIHHOCTEW; CTPYKTYPHO-AHAJITHYHMHA — ]IS JTOCHIJDKEHHS MY3U4HOi (hopmu,
IHTOHAIIIHHOTO PO3BUTKY, (aKTypHOi oOpraHizailii; meJaroriyHui — JJIs aHallizy
MPUHLMINB  IMATOTOBKK IAHICTIB /10 MyOJIYHOTO BHCTYITY, MO/ICIIOBAHHS
KOHLIEPTHUX CHUTyalllil y HaBYAJbHOMY IMpOLECl; KYJbTYPOJOTiYHMIA — I
OCMHUCJICHHSI KOHILIEPTHOCTI $IK YHIBEpPCAJIbHOI KaTeropii Cy4acHOi KyJIbTYpH,
CIIBBIJIHECEHOI 3 TOHSATTSAMHU TeaTpabHOCTI, Nep(OPMATUBHOCTI, MOAIEBOCTI Ta
BUJIOBUIITHOCTI.

Take moeTHaHHS METO/IIB TI03BOJISIE PO3KPUTH 0araTOBUMIPHICTh KOHIICPTHOCTI
1 pO3rasaaTy il OTHOYACHO SIK MY3UYHHM, KYJIbTYpPHUN Ta NEAAroriyHui (peHOMEH.

CTBOpeHHI HOBOi METOJOJIOTIYHOI PaMKH JUISI MY3MKO3HABUMX JOCIIKCHb:
KOHLIEPTHICTh ~ NPOIMOHYETbCA  AK  Kareropii, W0 JO3BOJISIE  IHTETPYBATH
KAHPOBO-CTUJILOBUI, BUKOHABCHKUI 1 KyJIbTypojoriyHuil miaxoau. Lle Bigkpuae
MOKJIUBOCTI /ISl HOBOTO OCMHCIICHHS SIK KJIACHYHUX, TaK 1 CY4aCHUX SIBHIIl MY3UKH,
y TOMY YHCJII MTOMICTHIII3MY, KA30BUX 1 €JIEKTPOAKYCTUYHUX MPAKTHK.

Pesyabtatu Ta OOroBopeHHsi. AHami3 pKepen IMOKas3aB, M0 Mpodiaema
KOHIIEPTHOCTI 3ajuIiaiacs HEJAOCTAaTHRO PO3POOJICHOIO y CBITOBIA Ta YKpaiHCBHKIN
Haymi. binpmiicTe MOCHIIHKEHb 30CepeKyBaniacs Ha OKPEMHUX IKAHPOBUX YU
CTHJIbOBUX XapaKTePUCTUKAX, HE BHOKPEMIIIOIOYM KOHIIEPTHICTh SIK CaMOCTIHHY

kateropiro. ILle cTBOproe mNpocTip i HAYKOBOTO BIAKPUTTA, SIKE IOCTAE SK
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(dhopMyBaHHS HOBOTO MOHATIMHOTO arapary.

Y memaroriyHOMy BHMIpl KOHIEPTHICTh PO3KPUBAETHCS SK 1HCTPYMEHT
GopMyBaHHS TBOpPYOi 0COOMCTOCTI MiaHicTa. Ii yCBiOMIIEHHS 103BOJISAE MOEAHYBATH
TEXHIYHY TMIATOTOBKY 3 BHUXOBAaHHSM CIICHIYHOI MOBEAIHKH, KOMYHIKQTUBHUX
HAaBUYOK 1 TICHUXOJIOTIYHOI CTIMKOCTI. Y Takui CIOCIO KOHIEPTHICTh BUXOJUTH 3a
MEX1 BJIaCHE BUKOHABCHKOTO MPOIIECY, CTAIOUM 3acCO00M KyJIbTYpPHOI 1AeHTH]IKaIil
Ta KOMYHIKaIlii.

dopreniaHHa My3HKa B YKpaiHCHKIM KyJbTYpl B1J] CAMOTO CBOTO IOYaTKy
BiJlirpaBaja oOcCOOJMBY pOJIb, apke caMme uepe3 Hei BimOyBaBCS IaloT MiX
HalllOHAJIBHOIO TPAJULIEIO Ta EBPONENCHKOIO MTpOodeciiiHOI0 1IKoI00. Ha BiiMiHY Bl
BOKAJIBHOT YX XOPOBOi TBOPUOCTI, JIe TOMIHYBaB (hOJILKIOPHUN YMHHUK, (hOpTEmiaHo
CTalio Ti€lo c¢eporo, W0 HalBUpa3HINIE JEMOHCTpyBaja pIBEHb I1HTErpauli
YKpaTHChKUX MUTIIIB Y 3arajbHOEBPOINEUCHKUN MY3WYHUH Tporec. Y IIbOMY CEHCI
KOXXHHM eTar po3BUTKY YKpPAiHChKOI (POPTEMIaHHOI KYJIbTYypHU IMO3HAYEHUI BIXOBUMHU
ABUIIIAMM, K1 BIIA3EPKATIOBAIN IIHUPIIl ICTOPUKO-KYJIBTYPHI TEHJAEHIII Ta BOJAHOYAC
3aKpITUTIOBAJIH 171610 KOHIIEPTHOCTI SIK TOJIOBHOI KaTeropii.

[lepuni Kpoku yKpaiHCBKOiI (popTemiaHHOI My3UKH O€3MOCepeHbO MOB’S3aH1 3
dbopmyBaHHSIM HalloHaIBHOT mpodeciitHoi mkoau y XIX cromitri. Toni x BiaOynocs
YCBITOMJICHHST (OpTemiaHO SK 1HCTPYMEHTA, 3JaTHOTO HE JIUIIE CYIMPOBOJKYBATH
CIIB YM HABYaTH JITeH MY3HIll, a i CTaBaTU PIBHONPABHUM 3aCO00M XYA0KHBOTO
BucioBItOBaHHA. JlisuibHICTE Mukonu Jlucenka, skuii yBiOpaB  TpaauIlii
Jleinu3bpkoi KOHCepBaTOpli Ta HAI[lOHATbHY MEJIOAUKY, cTaja (yHAaMEHTOM
yKpaiHcbkoro ¢opremandoro ctwio (Jismenko, 1952)[3]. Came y doprenianHux
TBOpax JluceHka BHMpa3HO TpO3BydYaja 1/€sl KOHIIEPTHOCTI — K Yy MacIITaOHHUX
nukiax («®anHTazis Ha JB1 yKpaiHChKI TeMm», «Jlymka-lllymka»), Tak 1 B
MIHIATIOpaX, M0 3aBASKHA CHIBY4Yld MeEJOAWIll Ta (akTypHI HACHYCHOCTI
OpIEHTYBAJIUCS Ha MyOJIIYHE BUKOHAHHS.

[ToctynoBe po3MIMpPEeHHS YKPaiHCHKOTO (opTemiaHHOTO pemepTyapy Y
XX cromiTTi Oyno moB’si3aHe 3 KuIbKkoMma 4YMHHHKaMu. [lo-mepiie, i3 po30ymaoBoOrO

npodeciitHoi OCBITH, 3aBASKWA SKIM BHUPOCIM HOBI TIOKOJIIHHS IIAHICTIB Ta
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koMno3uTopiB. [lo-apyre, 13 HalIOHANBHUM BIIPOJKEHHSIM 1 MPAarHEHHSM MOKa3aTu
YKpaiHChKY KYyJbTYypy SK pIBHOIpaBHY Y CBiTOBOMYy KOHTeKkcTi. [lo-Tperte, i3
PO3UIMPEHHSIM KOHIIEPTHOI NPAKTUKH, KOJIM My3MKa Ui (QopTemiaHo moyana
CHpuiiMaTHUCs HE JIUIIIE K KaMepHa, a K cieHiuHo 3Hauyma (Kusaosceka, 2001) [4].

BaxxiuBo MAKpPECIUTH, 10 B YKPAiHCHKIM MY3HIIl TOHSATTS KOHIIEPTHOCTI
HIKOJIM HE 0OMEXYBaJIOCS 30BHIIIHIM OJMCKOM YU JIEMOHCTPATUBHOIO BIPTYO3HICTIO.
BoHo 3aBxnu mano OuUTbIl TTHOWMHHWA CEHC — 3MaTHICTh 0 MIAJIOTy 3 ayJIUTOPIE0,
CIICHIYHICTh K CHOCIO KOMYHIKaIlii, TOETHAHHS BHYTPIITHLOTO 3MICTY ¥ 30BHIIIHBOI
dopmu. lle MOokHA TPOCTEKUTH SK y JIPUYHUX TBOpax bapBiHCBKOro, Tak 1 B
CUM(DOHIYHO  MHUCIEHUX  KOMMO3MIisAX  PeBymbkOro 4YMm y  HOBITHIX
€JIEKTPOAKYCTUYHUX EKCIIEPUMEHTaX 3araiikeBuy.

Ha mouarky XX cTOmiTTS yKpaiHChKa (opTemiaHHa KyJbTypa MOCTYIOBO
nudepeHIioeTbesl Ha KulbKa HampsiMmiB. KuiBchka mikona (Kocenko, PeByubkui,
CrenieHko) po3BuBajia CUMGOHIYHUM 1 MEIaroriyHui BEKTOPH, Y IKUX KOHILIEPTHICTh
BH3Hauajacs abo uepe3 MacmTaOHICTh (popm, abo uepe3 iXHIO OpIEHTAIlI0 Ha
OCBITHI 1 BUKOHaBCbkuM mporec. [anmumpka mkona (bapBincbkuit, JltoakeBud,
HuxaHKIBCBbKMIT) 1HTErpyBajia YKpAaiHChKY MICEHHICTh y €BPONEUCHKUNA MOJEPHI3M,
(dbopMyroun BIIACHUI BapiaHT KOJIOPUCTHYHOI KOHIIepTHOCTI. Came 1151 audepeHItianis
J03BOJIMJIa YKPAiHCBhKIA MY3HIIl CTaTh 0araTOIUIaHOBOIO, BIAKPHUTOIO JO PI3HUX
CTHJILOBUX MOJICIIEH.

Y pansgaceky n00y QopremiaHHa KOHIEPTHICTh HaOyBae akKaJIeMIdYHOTO
cratycy. Ha mepmmii 1miaH BUXOIUTh «YKpaiHCBKHM CHUMQOHI3ZM», MOB’SI3aHHUM 3
iMeHamu JIstomuucbkoro, Illtorapenka, Komomy6a. s 1iei emoxu xapakTepHe
MUCJICHHSI BEJIUKUMH (OpMaMH, TpaMaTUYHHI PO3BUTOK, OpKecTpoBa ¢akTypa y
¢dopreniaHHMX TBOpax. BomHowyac came TyT MOCHIIOETHCSA W MenaroriyHa (yHKIIIS:
yKpaiHCbKa My3WKa IMOYMHAE AKTUBHO BXOJUTH Yy pENepTyap MY3WYHHX IIKIT Ta
KOHCEPBATOPIii, M0 CTBOPIOE MIAIPYHTS IS TIOJIATBIIIOTO MOMIUPEHHS KOHIIEPTHOCTI
y BUKOHABCHKIM mpakTulli [3araiikesudy, 1984; Crota, 2003].

Kinerns XX — mouatok XXI CTOMITTS BIAKPUB HOBI TOPU3OHTH /I YKPATHCHKOT

dbopTeniaHHOi  TBOPYOCTI. [TomicTumiam,  MO€THAHHS ~ aKajgeMIYHOro 1
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M03aaKaJeMIYHOTO0, €JIEKTPOHIKa W MyJIbTHMENIWHI MPAaKTHKU CTald HEBIJ €MHOIO
JaCTUHOIO cydacHOi KoHmepTHocTi. J[ns Ckopuka me OyB CHHTE3 aKaJaemizMmy 3
mkazoM 1 ¢onbkiaopom, ans  CTaHKkoBMYa — JpaMaTUyHa eKCIpecis, JUis
CunmbBecTpoBa — KamepHa MeTadi3uka, 1 BigeHCBKOTO — TeaTpajibHHMA
MOJTICTHIII3M, JIJI 3arailkeBU4Y — HOBA €JIEKTPOaKyCTUYHA CIIEHIYHICTh. KOHIIEPTHICTH
BUMIIIA 32 MEXI JKaHpPy KOHUEPTY ¥ cTana yHiBepcaiabHOIO (POPMOIO KYyJIbTYpHOI
komyHikanii [Kopwi#t, 2010; Kozapenko, 2012].

BucnoBok. TakuMm ymHOM, yKpaiHChbKa (opTerniaHHa TBOPYICTh JAEMOHCTPYE
0araToBIKOBY TATJIICTh 1 MOCTIHE OHOBIEHHS. BoHa ¢opmyBanacs y Aiano3i Mix
TPaUII€I0 1 HOBAI€I0, JOKAJbHUM 1 TJIOOAIbHUM, KaMEPHICTIO 1 MMyOJIYHOIO
cuenoro. Koxxuuii eran — Bij JluceHka A0 Cy4yaCHOCTI — CTaBaB BIXOKO Yy PO3BUTKY

KOHLIEPTHOCTI, fIKa 3aJUIIaIacs KIFOYOBOK KaTErOpl€r0 YKPaiHChKOI My3HKH.
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SOME REMARKS ON RELIGIOUS-MYSTIC SYMBOLS IN THE
MATERIAL CULTURE OF THE KHOREZM OASIS

Rozmetova Roziyajon
Independent researcher at UrSU

Abstract: This article analyzes some religious-mystical symbols found in the
material culture of the Khorezm oasis through historical, source literature, and field
research. Through this, it was determined that the religious-mystical symbols of the
material culture of the oasis became a part of people's daily lives, and their place
among the oasis population was shown.

Keywords: Symbols, mysticism, material culture, chaman, belt, lachak, bread,

sutburunch, threshold.

Entrance. Symbols — such as gestures, signs, objects, signals and words — help
humanity understand and comprehend the world. Symbols are the unique codes of
each culture. Symbols are used in every field of culture, whether tangible or
intangible. They appear everywhere, from verbal expression to visual expression,
from art to literature, from religions to ideologies. Symbols in the concept of culture
can be repeated and produced over and over again depending on time and situation.

Symbols have always been important to humans because they allow people to
understand complex ideas, emotions, and cultural values in a concise, meaningful
way. True, language, consisting of words, is used as the main means of
communication in religious and human affairs. However, symbols transcend language
and serve to connect us to shared experiences, histories, and beliefs. Symbols
permeate all aspects of our daily lives, shaping our understanding of the world and

influencing our relationships.
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Symbols can be different, researcher Kh. Usmanova classifies symbols
according to their field of use as follows:

a) symbols used in social life;

b) political symbols;

c) symbols used in economic life;

g) symbols used in cultural, educational and spiritual life;

d) symbols in the system of science;

j) symbols used in art, for example, in fiction [1].

However, the main aspect of the issue is religious-mystical symbols. A
religious symbol is a symbolic image intended to represent a particular religion or a
specific concept within a particular religion [2]. Mysticism is a religious belief
consisting of belief in the supernatural world, gods and divine forces, and the ability
of man to communicate with the divine world [3].

Relevance. Globalization processes and the rapid development of modern
information technologies have fundamentally changed the attitude of society to its
material and intangible culture, affecting its consciousness, spirit and lifestyle. The
importance of religious and mystical symbols, which play an important role in the
formation of religious affiliation and collective unity in the world, is increasing.
Today, the issue of religious and mystical symbols related to the lifestyle of Uzbeks
in Uzbekistan remains one of the most urgent problems. Because symbols are one of
the important issues to be studied from the earliest religious ideas to the present day.

Historically, the Khorezm oasis has been one of the most important regions
where human development took place since ancient times, and this place is also
distinguished by its culture. The symbols associated with the oasis, especially its
material culture, are noteworthy.

The traditional way of life of the Uzbek people has its own characteristics of
material culture. Material culture, in turn, is divided into several types and is
manifested in the form of traditional dwellings, national clothes, and folk dishes.
[4. P. 67]

The national dwellings of the oasis were built taking into account the natural

124



climate and conditions of the region, and their location is also important. Symbolic
expressions associated with the national dwellings of the Khorezm oasis are reflected
in the number of pillars (children) of the houses, the associated rituals, the threshold
and the customs associated with it, the construction of the entrance part of the house,
and special attributes of the house (salt, pepper, isvant, ilishtirik branches, ram horns,
chaman, etc.). In particular, the number of beams was given importance in covering
the roof of the house and they were placed in an odd number [5. P. 165]. According
to the informants, this indicates that the odd number of beams is a sign that the man
of the house is paired with the man, and the man acts as the last beam [6]. According
to other information, in some places the odd number of beams is a sign that the house
Is dedicated to Allah [5. P. 165].

Special attributes of the house also have symbolic meaning. In the eyes of the
people, such objects repel evil eyes and protect against them [4. P. 70]. In particular,
the Ram is interpreted in the Zoroastrian religion as a divine deity protecting the
owners of the house and their health [7. P. 262]. It is appropriate to include the
shaman as an attribute specific to the oasis. According to the information provided by
the informants, the shaman is a symbol of weddings and joy in the oasis, and the
shaman is considered an ambassador who brings good news [8]. Also, according to
the informant K. Khudaiberganov, “the shaman is usually brought to the house where
the circumcision wedding is taking place 2 or 3 days before, by the shamans, and
through this, the people of the neighborhood are informed that there is a child who is
to be circumcised in this house. Another advantage of the shaman is that the toys in it
also reduce the fear of the child who is being circumcised. It arouses admiration for
him in his friends.” [9]. However, observations show that today, the shaman is
present at all wedding ceremonies.

Traditional clothing is a unique symbol of the people [10. C. 70], and clothing
is closely related to the lifestyle and development of humanity. Moreover, one of the
first and most important inventions in the history of mankind is clothing, and if
humanity is distinguished from the animal world by its ability to think, then clothing

Is mentioned as a fruit of this thinking. It is precisely clothing that is considered one
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of the important external signs that distinguish people from the animal world
[5. P. 177-195].

The symbols present in national clothes are reflected in headgear — a
chugurma, a lachak, a cap (teykha); ceremonial clothing — a belt, “nikoh kuylagi”;
outerwear — a pustin and various jewelry. As a headgear, the chugurma is a symbol of
statehood, pride, and honor, “In ancient times, a father who turned his child’s face to
the ground was deprived of the chugurma, which led to his isolation in the elot
(neighborhood)” [11. P. 61-64]. For this reason, it was not even possible to give it to
someone else. However, now the chugurma has been preserved as a form of
nationality.

The lachak also played an important role as a women's headdress. Initially, the
lachak symbolically indicated the transition from one age stage to another. In the
regions of Southern Khorezm, the lachak was tied after the birth of the first son, and
on this occasion “a lachak to'yi” was held [12. P. 50-54]. According to the researcher
Y. Rakhmanova, at the beginning of the 20th century, women who gave birth to two
children wore a lachak [13. P. 176-178]. According to the informants, initially all
women who had a child wore a lachak, but now it is customary for older women to
wear a lachak [14]. It is often believed that women who have reached the age of 63,
which is often called the age of the prophet, and who have seen a “thousand months,”
should wear a lachak [15].

In general, almost all national costumes have symbolic meaning, and even
through the color, type of fabric, and the way the clothes are sewn, we can learn
about the place, status, and social status of people in society.

It is also appropriate to present national dishes as a form of material culture.
Because most dishes also reflect symbols and allusions. In particular, in terms of
structure, shape, and size, bread itself contains a number of symbols. First of all, its
structure is unique to Khorezm, that is, in making large and thin loaves in terms of
volume. The ring-like shape of the bread is a symbol of the Alborz mountain, which
surrounds the globe like a ring. The surface, width, and surface of the bread

symbolize the sun; and the fact that it is created with absolute honesty and purity is a
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reference to the moon [16. P. 320]. Along with being a nutritious staple food, bread is
also interpreted as a protective attribute among the people from various misfortunes.
Where there is bread, various beings and evil forces do not approach [5. P. 215] This
Is even poetically stated in the Avesta book. The magical properties of bread are
revealed through the above thoughts. Another characteristic feature is the closing of
special small-sized loaves for newborn babies. These loaves are called “odim churak”
in the vernacular. There is a belief that “odim churak” helps the child to walk faster
and more confidently. The belief that if “odim churak™ is not done, the child will
walk later and later has been preserved in the life of the oasis Uzbeks [18].

Another of the most popular dishes among the oases is the sutburunchi dish. In
addition to everyday consumption, this dish is also included in the list of ceremonial
dishes. It is mainly prepared during the "kuyov kurar" ceremony, as well as during
the "Mavlud" and "Mushkulkushod” ceremonies. This dish is also referred to as
"paiygambar oshi. The symbolic meaning of this dish is, first of all, a symbol of
whiteness and purity. According to informants, sutburunchi is eaten as a "jannat
taomi". Because the Prophet ate it in Paradise with his son-in-law Ali (may Allah be
pleased with him) on the night of the Ascension, this dish is symbolically prepared
during the wedding ceremony in the oasis today [14]. It is also said that the Prophet
ate milk rice as a gift to his son-in-law, which is the reason why milk rice is prepared
during the wedding ceremony in the oasis [19]. Another symbolic meaning of the
sutburunch is that the dish swells and rises during cooking — this indicates the
intention that the new family's fortune will be abundant [20].

Also, many symbols and allusions are reflected in the dishes prepared in the
oasis, such as bogirsok, possik, kholvaytar, tukhum, "tukhum govurdog"”, and
“sariyogli qatiq”.

Conclusion. The Khorezm oasis is one of the regions with a rich historical and
cultural heritage since ancient times. Religious and mystical symbols occupy a
special place in the samples of material cultural monuments found in this region.
These symbols reflect the worldview, beliefs and religious views of the oasis

population. In conclusion, the monuments of material cultural culture in the Khorezm
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oasis, through religious and mystical symbols, not only express religious beliefs, but
also reflect aesthetic taste, philosophical views and the cultural development of
society. These symbols occupy an important place in the general civilizational
development of the region, and by studying them, it is possible to understand the

historical and cultural roots of the Uzbek people more deeply.
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CULTUROLOGY

I[IU®POBUI CIOPPEAJII3M B MYJbTUMEJIMHOMY KOHTEHTI
COLIAJIBHUX MEJIA

bina Banepis IropiBua,

acripaHTKa

KuiBchbKOro HallOHAIBHOTO YHIBEPCUTETY KYJIbTYPU 1 MUCTEIITB
M. KuiB, Ykpaina

Beryn. EBomrorisi Ta MacoBa MomyJisipu3aliis 1HHOBAIIMHUX TEXHOJIOTIN B
nepiriiit uBepti XXI CcT. 3yMOBUIIa HOBY CTajil0 PO3BUTKY JIOJCHKOI IUBLIIZAIIT —
IM(pPOBOro CycHibCTBa, JJIsl SIKOTO TOJIOBHINIE 3a 1H(QOpMALi € i1 «uuppoBUl
dbopmar, meToau ouu(pPOBKU, KOAyBaHHS Ta mepemadi» [1, c. 4]. Y cBow uepry
nudpoBa ernoxa 3A1MCHIIA BIUIMB HA ayJ110BI3yalIbHY KYJbTYpY, 30KpeMa MocHpHusiia
MOsBI CHEU(BIYHOTO MYJIBTUMEIIMHOTO KOHTEHTY, B IKOMY OKpeMe Miclle 3aiiMaloTh
CIoppealicTUUHI 300paKeHHS.

Mera poGoTm — BUABUTH OCOOIMBOCTI IM(POBOro CrOppeani3My B
MYJIbTUMEIITHOMY KOHTEHTI COIlialbHUX Me/Iia.

Marepiasim Ta MeTroaM. 3acTOCOBAHO METOJ aHalI3y Ta CHHTE3Y,
TUIOJIOTIYHUI METOJ, METOJ MOPIBHIIBHOTO aHali3y, CTPYKTYpPHO-(YHKIIOHATBHUI
METOJI Ta 1H.

PesyabTatn Ta oOrosopenHsi. Croppeaii3mM, OJHWH 13 HaWIIKaBIIUX Ta
MIPOBOKATUBHUX MHUCTELBKHUX PYXiB 3HAXOJUTh HOBI CITIOCOOM MPOSIBY B TEXHOJIOTTUHY
€MoXy 3aB/SIKM BHKOPHUCTAHHIO IU(POBUX TEXHOJOTINA. 3aBASKM TOSBI Jeaai
CKIAOHIMMX LUPPOBUX IHCTPYMEHTIB, MHTII MOXYTh PO3LIMPIOBATH MEXKI
peaTbHOCTI HOBUMH Ta 3aXOIUIMBUMHU criocobamu. OHIEIO 3 TaTy3€ei, 10 JUHAMIYHO
PO3BUBAETHCS HA CydyaCHOMY eTami € IU(POBH CIOppeati3M, pernpe3eHTYIOud B
IHTEpHET-TIPOCTOP1 PO3MAITTSA MNPUKIAAIB ajarTailii Ta BaplaTUBHOCTI MPOSBIB

XYIAOKHBOTO PyXy moyaTky XX CT. y HOBUX yMOBax: Bil (OTOMaHIMyJALIHN, IO
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KUJAIOTh BUKJIMK Bi3yaJbHOMY CIPUHHSTTIO, 10 BIPTyaJbHUX 1HTEpPIIPETALiil CHIB 1
KOIITMapiB.

Croppeanizm, gk Horo BuzHauuB A. bpeton (1924) y cBoemy «ManidecTi
croppeaiizMy», MIAKPECTIOE BAXKIUBICTh PO3YMIHHS OTOYEHHS Kpi3b NpPU3MY
BHYTPIIIHBOTO «sI», a HE MOKJIAJAI0YMCh Ha 30BHIMIHE COpUUHATTS. Llel XymoxHii
pyX Mae Ha MeTl OXHMBUTH 0Opa3u MIiACBIJIOMOCTI Ta CHIB, KHUJAlOYM BHUKIIMK
TPAAWIIHHUM ySBICHHSIM Tipo mpupoxy. CroppeanmizMm AOCTIIKYE, SIK JHOIU
CTaBIIATHCS JIO0 30BHINIHBOIO CBITY 4epe3 MiACBIIOMI (IIBTPH, 1 MPUITYCKAE, IO
3aHen0aHi acoriarii Ta 6e3MexHa CHJIa CHIB MalOTh BHIIY peajbHICTh [4, c. 140]. Ha
BIIMIHY B1J TPaJAULIMHUX MOJEPHICTCHKUX MIAXOMAIB, CIOppeani3M Ha/la€ MPIOPUTET
JOCIIJKEHHIO HaJl BIAKPUTTSIMHU. BiH BiKHJa€e i7€l0 MOOYT0BU palliOHAIBHOTO
MUCJIEHHSI Ha OCHOBI JIOTIYHUX JaHUX a00 CTBOPEHHS HOBUX CTPYKTYp, UIO
B1JIOOpa)KalOTh 30BHIIIHIO peajbHICTh. binblie TOro, BiH 3alpollrye JoaeH
3BEpPHYTUCS BcepeauHy cebe, TOCHIIUTH MPUXOBAaHI Ta MPUTHIYEH] BHYTPIIIHI
nepcneKkTuBy. Po3KkprBarouu 11 NpUXOBaHI NEPCIEKTUBH, CIOPPEAII3M MIparHe BUNTH
32 MEX1 CTBOPEHHSI JIMIIIE€ €CTETUYHO MPUEMHHX MPOCTOPIB 1 3arTUOUTHUCS B TIIUOITY
pOJIb JIFOACHKOTO JIOCHIKEHHA. BIH mpuryckae, 1mo mpocTip CliJl po3risiAaTH SK
II0Ch, 110 MOTPIOHO BIAKPUTH, a HE SIK IIOCh, 110 ICHYE BXKe [5, c. 43].

Croppeamizm, 1m0 0a3yerbCs Ha  JOCHDKEHHI  IMACBIIOMOTO  Ta
1ppallioHaIbHOTO, PEBOJIOIIIOHI3YBaB OadyeHHs Ta I1HTEpIpeTalli HaBKOJUIIHbOTO
cBity. [IpoTsirom Garatbox poOKiB BiH PO3BHBAETHCS Ta 3MIHIOETHCS, AJANTYIOUHUCh 10
HOBHUX TEHJICHIIIH 1 TEXHOJIOTII. Y HUPPOBY €N0Xy CIOppealli3M OTPUMaB HOBI (popMuU
PO3BUTKY Ta HOBI BUMIPH 3aBJSKA BHKOPUCTAHHIO TaKWUX IHCTPYMEHTIB, SIK
nudposuit  poroMoHTaxxk. BapTo 3a3HaunTH, MO (HOTOMOHTAX — II€ IOETHAHHS
KUTBKOX 3HIMKIB, 00'€THAHMX Pa3oM IJis JAOCSITHEHHS XYJI0XKHBOTO e(heKkTy abo s
TOrO, MO0 TMoKa3aTh Oinbine 00'ekTa, HDK MOXKHAa TOKa3aTh B OJHOMY TBOPI
MHUCTEUTBA. 300paKEHHS  CKIAJANKCS  [UISIXOM  BHUPI3aHHA,  CKJICIOBaHHS,
pO3TallyBaHHS Ta MEPEKPUTTS ABOX abo Ounblie ¢oTorpadiii abo penpomykiiit
dotorpadiii pazom, iHO1 B IOEIHAHHI 3 IHIIUMHU HedoTOrpadiyHUMU MaTepiaTamH,

TaKUMHU SIK TEKCT 4W 1HII a0cTpakTHi ¢opmu. [Iporec CTBOpEHHA KOJaxKy
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doTtorpadii MOKHA MPOCTEKUTH A0 MEPIIUX CIPOO APYKYy B TEMHIM KIMHATI, KOJU
dotorpadu  eKCIEpUMEHTYBaIM 3 TMPSMUM KOHTAaKTHUM JPYKOM OO'€KTIB,
po3MileHuX Ha (OTOIUIACTUHKAX, a00 TaKUMH TEXHIKaMH, SIK MMOJIBiiiHA €KCIIO3UIIISA
ta  MackyBamHa [3, c. 176]. ludpoBuit  GHOTOMOHTaK  JO3BOJIHB
XYJ0)KHUKaM-CIOppealicTaM €KCIIEpUMEHTYBAaTH B IPOIIECi CTBOPEHHS 300pakeHb,
K1 OyJI0 O HEMOXKJIMBO CTBOPHUTH TPAIUIIIMHUMHU METOJIaMH, JOCIIKYIOUN TEMH Ta
171€1 1THHOBAIIHHUMH CITOCOOaMHU.

OpHi€l0 3 HAWMOUIMPEHINUX TEXHIK, 110 BUKOPUCTOBYIOTHCA B HH(PPOBIii
dopmi croppeanizmy, € 3D-penmepunr. lls TexHika 03BOJIAE XYyTOKHHKAM
CTBOPIOBATU TPUBUMIPHI LIUPPOBI 300pa’KE€HHS, SIKI BUTJISIAIOTh peaJbHUMU, ajie BCe
XK MICTATh €JEMEHTH cloppeanizmy. Jlesiki XyJIOKHUKH TaKOXX BHKOPHUCTOBYIOTH
BIpTyaJIbHY Ta JOTIOBHEHY PEANBHICTD JJII CTBOPEHHS 3aXOIUIMBUX CIOPPEaTiCTUIHUX
BpaxeHb. [Ipukinanu 3D-croppeanizmy, sKi MOXKHa 3HaWTH B [HTEepHETI, 3a3BUYaii
CTBOPIOIOTBCSI B NIporpamMHOMy  3abesnedeHHi i 3D-guzaiiny.  Bonu
MEPETBOPIOIOTECA Ha TPOAYKT y ¢opmatax ¢oto, GIF ta Bigeo [2, c. 163].
CroppeaiCTU4H1 TPUBUMIPHI 00’€KTH HAAUICHI 3JaTHICTIO 3/IMCHIOBATH AYXOBHHM
BIUIMB, 110 BUXOAWThH 3a MEXI Mepefadl MOBIJOMIJICHHS, aKTUBYKOYHM I1JCBIIOMI
nepexruBaHHs 3acobamu acoriamiii. Ile poOuTh #oro eheKTUBHUM 1HCTPYMEHTOM B
pexnami. Hampukinaz, kopotki 3D-animarii, siki [1. Tapka ctBopuB s Porsche. Ha
300paxkeHHl Mojenb aBToMoOuIst Porsche Taycan y croppeanmictuuHiii atmocdepi.
ABTOMOOUTI B aHIMaIlli MarOTh Pi3HI KOJIBOPU Ta PYXaIOThCs B PI3HUX HAMPIMKaX.
Jlesiki 00'ekTH B aHiMallli, 37a€ThCS, 3HAXOAATHCA B CepenoBHUILI O€3 rpaBiTailii.
ApPXITEKTYpHI CIOPYIM MEPEBAXHO B MAaCTEIbHUX KOJbopax. [loBHUI MicsAlb Ha
OmakuTHOMY HeOl Ha 3aIHbOMY IUIaH1 3 SIBJISIETbCS MIPU JCHHOMY CBITJI1 TPOXH BHILE
najgbM, 110 CTBOpro€ croppeanictuuHuil edekrt. [I. Tapka nmoeaHye peanabHICTH 13
CIOppeali3MOM, apXIiTEeKTypy 3 UIIOCTpPaIli€l0 Ta aOCTPaKTHUM MHCTEITBOM,
CTBOPIOIOYH BiTUYTTS 1HOIIJIAHETHOI peaabHOCTI [6].

Ponb comianbHUX MepeX Yy TPOCYBaHHI Ta MOUIMPEHHI IU(POBOro
cioppeaniaMmy — ¢yHaameHtaipHa. Taki muatdopmu, sk Instagram, Snapchat ta

TikTok, 3aBasiku cBOii Bi3yalibHIi TPUPOMAL Ta JIETKOCTI OOMIHY KOHTEHTOM, CTaJIH
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OCHOBHUMH MICIIMH i1 XYIOXXHHUKIB, J€ BOHM MOXYTh JEMOHCTPYBaTH
croppeayicTudHi poOOTH CBITOBIM ayauTopii. Lle m03BOMMIO AOCATTH MIUPIIOTO
BU3HAHH, JoOjaud reorpadiuHi Ta KyabTypHi Oap’epu Ilompu 11e, BaKJIMBO
HAroJOCUTH, IO TMOIIMPEHHS HU(POBOro cCroppeanizMy dYepe3 coliajbHI Mepexi
TaKO CTBOPIOE Taki MPOOJeMH, K PU3UK KYyJIbTYpHOI ampornpiallii 4d NopylIeHHS
aBTOPCHKUX TMpaB. besnpeneneHTHe po3UIMPEHHS HHUQPPOBOTO  ClOppeaizMy
aKTyali3ye BIPOBAPKCHHS 3aXOJiB I 3aXUCTy IITICHOCTI Ta OPHUTIHAIBHOCTI
TBOPIB MUCTEIITBA.

Y MynpTUMEAIMHOMY KOHTEHTI COI[IaJIbHUX Meia MpeAcTaBieHo Oarato
TBOPIB BIJOMHMX Ta BIUIMBOBUX XYJOXHHUKIB, IPEACTABHUKIB LU(POBOro
crioppeanismy. Hanpuknan, mBencbkmii dotorpad i xymoxuumk E. Moxanccow,
BIJIOMHI CBOIMHM KYJIBTOBUMH pOOOTaMH, IO MOEJHYIOTh PEealbHICTh Ta (haHTa31io
(«Pu6omoBIsA Ha ocTpoBax» Ta «Ciyxk0a IOBHOTO Micss»). HMoro MucTenTBo — e
BUOYX KpEaTHBHOCTI, 300pakKeHHs 3a3BUYail cyrnepedyarb 3akoHaMm (I3UKU Ta
3nopoBoMy Tary3ay. Himenpkuii xynoxnuk J[x. Ilitepc BUKOpUCTOBYE POTOMOHTAX
JUI CTBOPEHHsI cCroppeaiicThuyHux 3o00paxkeHb («I[louaTtox KiHIs», «MicsyHa
MpOTyJIIHKa» Ta 1H.), 110 KUJAIOTh BUKIHMK CHPUUHATTIO peajgbHOCTI. TBOpH
Opasmibchkoro xynoxHuka M. Kapama — 11e Koiax 13 pi3HOPIAHUX €JIEMEHTIB, 110
MOEAHYIOTECS B CIOpPEaTiCTHUHMII Ta 3axommMBuii 06pa3. Moro poGorn, Taxi sk
«JIronuna B mrsmii» ta «CaMOTHIN MaHAPIBHUK» — 1JI€ajbHE MOEIHAHHS peali3My
Ta (haHTasii.

Hapasi croppeanizm BcTtynae B HOBY cepy: BipTyasbHy peanibHIicTh (VR). 1ls
TEXHOJIOTISI TPOMOHYE 3aXOIUIMBI HOBI MOXIJIMBOCTI JJii MUTIIB-CIOPPEATICTIB,
JI03BOJISIIOYM iM CTBOPIOBATH 3aXOIIMBI BPaKEHHS, Kl 3aJly4arOTh TIsAnada o
camMoro TBopy MHUcTenTBa. OKpiM TOTO, XyJOKHUKH MOXKYTh €KCIIEPUMEHTYBATH 31
ITYYHUM 1HTEJIEKTOM, CTBOPIOIOYM pOOOTH, SKI 3MIHIOIOTHCS Ta aJanTyIOThCS
3aeKHO Bia peakmii masgada. Ille omHMM 1IKaBUM PO3BUTKOM MOXE OyTH
BUKOPUCTAaHHSA METOJIIB Bi3yani3alii JaHUX JJI1 CTBOPEHHSI CIOPPEANICTUUHUX TBOPIB
MUCTEITBA.

BucHoBkn. VY uudpoBiii eBOJIOINIT ClOppeaii3M 3HAWIIOB TMPOCTIP JJIs
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BHUPaXXEHHA CBOET 0€3MEKHOT MPUPOAH. 3 MOABOIO U(POBUX TEXHOJIOTIH XYJOKHUKA
MaloTh JOCTYN J0 PI3HOMAHITHHUX IHCTPYMEHTIB Ta miaaTdopM, siKi paHime Oyiu
HEJIOCTYIHI, IO JI03BOJISIE BHCJIOBJIIOBATH BJIACHI 171€i crocobamMu, SKi KUIAIOTh
BUKIIMK MEXaM pealbHOCTI (CTBOpPEHHsS (PAHTACTUYHMX MEW3axiB, AUBHUX ICTOT Ta
HEMOXIMBHUX I peallbHOTO CBITY cuTyaniid). IlpeacraBmeHi B cydacHOMY
MYJIBTUMEIIMHOMY KOHTEHTI CIOppEeaiCTUYHI 300pa)K€HHsI PEeNpe3eHTYIOTh HOBI
BUCOTH MHCTEITBA, IO KHAA€ BUKIUK CHOPUMHATTIO Ta 3Myllye OadyuTH CBIT
TI0-HOBOMY.
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POLITICAL SCIENCES

SHAYEHHA IJTEHTUYHOCTI Y ®OPMYBAHHI
ITHKUIIO3UBHUX THCTUTYTIB

IMaranaxa Banepiit ®egopoBuy,
KaHauAaT GinocoChKUX HAyK, JOKTOPAHT [HCTUTYTY JepskaBu 1 mpaBa
imeni B. M. Kopeuskoro HAH Ykpainu

Beryn. 3 Touku 30py I1HCTUTYHIMHOTO MiAXOAY NPUWHATO BHUIAUIATUA JIBa
OCHOBHMX THUIIM I1HCTUTYTIB, IO BHU3HAYalOTh K EKOHOMIYHHMI PO3BHUTOK, TaK I
PO3BUTOK JIEP’KaBH 3arajloM: €KCTpaKkTHWBHI Ta 1HKIIO3uBHI. [lepurl HarieHi Ha
OOMEKEHHS Yy4yacTl TPOMaJsiH y TOJITUYHOMY JKHUTTi, KOHIEHTPAIIO TMOJITUYHOI
BJIA/IM B pyKax €JiTH, IO J03BOJSE OCTAaHHIM BUKOPHUCTOBYBATH iX Ji 30aradueHHs
Ta 3aJIOBOJICHHS BJIACHUX 1HTepeciB. Jlpyri Opi€eHTOBaHI Ha PO3UIUPECHHS
MOXJIMBOCTEH [IJIl y4yacTl YCIX COLIAJNbHUX TpyN SIK y TOJITHUILI, TaK 1 B
€KOHOMIYHOMY >KHMTTIi, IO CIPHUS€ YTBEPHKEHHIO MOBAru 10 MPUBATHOI BJIACHOCTI,
3pOCTaHHIO MPOAYKTHUBHOCTI, KOHKYPEHIlli Ta, Y KIHIIEBOMY IMIJICYMKY, TOOpOOyTYy
rpoMagsH. Jlo TOro » MJii CBOIO HAJIEKHOTO (DYHKIIOHYBAaHHS 1HKIIFO3UBHI
IHCTUTYTH TOTPEOYIOTh 1 BUKOPUCTOBYIOTH JEp’KaBy, TOMY CaMe€ JepxaBa Ta
CTBOpEHI ¥ MIATPUMYBaHI HEK TOJITUYHI I1HCTUTYTH € BIANOBIJATHPHUMHU 3a
€KOHOMIYHHMI PO3BUTOK KpaiHu. Ha TyMKy 1HCTUTYLIOHANICTIB came Hee(EeKTUBHI Ta
€KCTPAKTUBHI 1HCTUTYTH € OJIHIEI0 3 OCHOBHMX INPUYMH CTarHaiii abo i HaBiTh
3aHenaay €KOHOMIKH, COLIaJbHUX HerapasliiB Ta 3pOCTaHHA HEPIBHOCTI cepea
rpoMaisiH. CBOEIO YEepPror0 KOHCOJIIJIOBAHE TPOMAISHCHKE CYCIHUIBCTBO 13 CHUIIBHUM
BIIUYTTSIM  CIUJIBHOI  1JIGHTHYHOCTI CIPUSE€ CTBOPEHHIO Ta €(EeKTUBHOMY
(YHKILIOHYBAaHHIO 1HKJIIO3UBHUX 1HCTUTYTIB. TOoMy MeTa po0OTH - BHBUYEHHS PO
IIGHTUYHOCTI y paMKax 1HCTUTYLIMHOTO MiAXO01Y.

Marepianu Ta Meroau. 3HAYEHHS I1JIGHTHUYHOCTI, LIO JIGKUTh B OCHOBI
KOHCOJIJIalli  TPOMAJSIHCBKOTO  CYCHIJIbCTBA, PO3TJIANAETbCS B ICTOPUYHIN
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NEPCIEeKTHBl 3 TOYKH 30pY IHCTUTYHIMHOTO MIAXOAY. Y HAyKOBHUX MpaIyx,
MPUCBSYCHUX BUBYEHHIO JEP>KaBOTBOPYMX IMPOLIECIB, 30KpeMa paHHIX €TalliB
CTaHOBJICHHS JICP’KaBU, MPAKTHUYHO HE 3Talye€ThCs POJIb 1IEHTUYHOCT1 B JIEP)KAaBHOMY
OyAiBHUITBI. 3a3BUYail Taki Mpari 30cepe/HKeHI Ha BUBUEHHI JOCBIY KpaiH 3axiaHol
€Bpornu, 30KpeMa Ha TaKMX YMHHHUKAX sIK BIMHM, reorpadis Ta konoHianizm [1; 2; 3].
OpHi€ro 3 MPUYUH TAKOTO YIYUIECHHS € T€, 1110 CTYMIHb BIUIMBY IPYNOBOI MOJITHUKU Ha
(dhopMyBaHHS €KCTPAKTHUBHUX IHCTUTYTIB JEMIO0 OOMEKEHUN HE3IaTHICTIO MMPABUTEIIB
1CTOTHO 30UIBIIUTH MOKJIMBOCTI B KOPOTKOCTPOKOBIH mepcrekTusi [4]. ToMy sKIo
IICHTUYHICTh 1 BUBYAJAcs B ICTOPUYHIN TMEPCIEKTUBI, TO BUYeHI (DOKyCyBaiwcs Ha
MarepiajlbHUX IHTEpEecax rpyIl Ta eliT, a He Ha HEEKOHOMIYHIN 1I€HTUYHOCTI.

Pe3yabTaTtu Ta 00rosopenns. lllonpasna, kiibka JOCTIIKEHb MTOCTABUIIHN 1]
CyMHIB Takui miaxif. [IpoananizyBaBImIM HayKOBI Ipaii MpoO JAEPKABOTBOPEHHS B
€Bporni 3 akineHToM Ha poii BoeH, JI. bretince Ta K. Ilalik moBenmu, 1o mosiTHKa
IICHTUYHOCTI BIJIrpajia MEeBHY poOJib y pPO3BUTKY naepxkaBu [5]. Komu emira,
HacaMIiepesi €KOHOMIYHa, Oyja 3MylleHa MOKUHYJIM MicTa mo Bciil €Bpomi, 1mo0
B3SITH Y4acTh Yy PEITIHHUX XPECTOBUX MOX0JIaxX, MpaBUTEsIM OyIlo Jieriie OynyBaTu
eKCTPAKTUBHI IHCTUTYTU. BOHU TakoX BHUSBWIU, IO MICIs 3 OUIBIIO KUIBKICTIO
XPECTOHOCIIIB JIEMOHCTPYBAJIN OUIBIIY MOJITUYHY CTaOLIBHICTh, @ TAKOXK 3a3HaBAJIH
OUIBIIIOT eKCIUTyaTallii yepe3 AECSITHHY Ha XPECTOBI MOXOIU — OJHY 3 Mepiux (hopm
MOAYUTHOBOTO OMOJATKyBaHHsS B €Bpori. 30cepeAUBUIINCh HA PENITIAHUX MOTHBaX
eMT Ta Ha TOMY, SIK iXHIA BIAX1J 3MEHIIUB MEPEIIKOIU JIA JIePKaBOTBOPEHHS,
MOKHa OTPUMATH YSBIIEHHS MPO MEXaHI3MH, 3a JOTIOMOTOIO SIKUX BilfHA CTBOPIOE
CIPHUATIMBI YMOBH VISl YTBEPKECHHS €KCTPAKTHBHUX 1HCTUTYTIB.

Hu3ka 1HmMX [MOCHIKEHb TaKOXX BUSBWIM TOMIOHI B3a€EMO3B'S3KH  MiXK
IICHTUYHICTIO Ta JAEepXKaBOTBOpeHHsIM. Tak Typeubkuil gocmigHuk HO. Maris Ha
OCHOBI aHaNi3y AaHUX Tpo Mmicresl mogatku KiHng XIX cr. B OcmaHChKil iMIiepii,
JIOBIB, IO MiJT YaC MDKICPKABHUX BOEH aIMIHICTPATUBHI OJIMHUIIL 3 OUIBII €THIYHO
OJIHOPITHUM HACEJICHHSIM MOTJM 30upatd OuIbllle MOJATKIB 1 Majlu Ouiblle
MOXJIMBOCTEH JJII TOCHIJICHHS (PiCKaJIBHOI CIPOMOXKHOCTI jaepkaBu [6]. ToOTo,

TpaaulliifHe TBEPIKEHHs, IO «BiiHA TBOPUTH JEpkKaBy» OYJ0 OMOCEepeIKOBaHE
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ETHIYHUM CKJIAJIOM MiJaHUX.

Takox MOXHa BHKOPHUCTOBYBAaTH IIMPOKUH CHEKTP KUIBKICHUX 1 SAKICHHX
JaHUX I pO3TJIsily KOHKPETHUX MEXaHi3MiB, uepe3 siKi 1/ICHTUYHICTh Ma€ 3HAYEHHS
Ui PO3BUTKY SIKICHUX OIOPOKpAaTHYHUX I1HCTHTYTIB. Tak HH3Ka BYEHHX
30CepeANNICS Ha BUBYEHHI TOrO, SIK CTBOPEHI Ha OCHOBI Ha 1J€HTUYHOCTI COIO3H,
dbopMyBalii 1HCTUTYTH HABKOJO PO3IIUPEHHS BUOOPYMX MpaB, IO OYyJIO Jeuio
He3BUYHUMU 17151 MiciieBoi nomituku. Y CIIA 3akinuenns ['pomansHcbKoi BiftHH Ta
eMaHcHunaiis adpoaMepHuKaHIliB OyJud TIOB’s3aHl 3 OCHabJeHHSIM IOJaTKOBOI
CIPOMO’KHOCTI Ha PIBHI OKPYTiB, OCKUIbKH €JIITH CTBOPWJIM MIKKJIACOB1 KOAIIii
Oaratux 1 011HUX OUIUX IPOTH OMOJATKYBAaHHS [7].

[HIN gOCHiJKEHHS y 1IbOMY HampsiMi 30CEpe/KYIOThCS Ha OCOOJMBIN poi
HEEKOHOMIYHUX 1J€HTUYHOCTEH, $AKI MOXYThb HPHU3BECTH JO pe3yibTaTiB, HE
nepea0aueHuX  TPAMULIMHUMH  MOJENISIMH, OPIEHTOBAaHUMHU Ha  BpaxXyBaHHS
€KOHOMIYHHMX IHTEpECiB. [AEHTHUHICTh MOXE BIUIMBATH Ha SIKICTh 1HQOpMaIlii, Ky
Jep>kaBa MOKe 30UpaTy Mpo CBOIX MiJgaHuX. JJociimKkeHHs: moka3aiu, Mo 3aTHICTh
30upatn 1HGOPMAIlI0 YacTO 3aJIeKUTh BiJ CIUIBHOI MOBH, JIOBIpHM IiJIJIaHUX a0o0
HasIBHOCTI YMHOBHHKIB, 110 TTOBAKAIOTHCS MICCIIEBUM HaceaeHHsM [8; 9].

[le oquH HATIPsIM JOCITIIKEHD y cdepl IHCTUTYIIOHATIIZMY 30CEPEIKY€EThCS Ha
BIUTMB1 €KCTPAKTHUBHUX IHCTUTYIIH HAa PO3BUTOK. OJHUM 13 HaWNEPIIUX MPHUKIIAJIB
Takoro poay aHami3y € crarts . Amkemoriy Ta HOro Kojer mpo 3B'SI30K MIXK
ICTOPUYHUM €BPONEHCHKUM KOJIOHIAII3MOM Ta MOCISAMHU ITOCEJCHHS 1 CYy4aCHHUM
€KOHOMIYHHUM PO3BUTKOM [10]. [HIIMI HApsIMOK JOCIIIP)KEHb BUBYA€E JOBIOCTPOKOBI
Haciiaku pabotopriBini B Adpuui. Tak adpuxanceka pabOTOPriBiis HEraTUBHO
BIUTMHYJIAa Ha EKOHOMIYHHMM po3BUTOK [11], a HasBHICTh MpeaKiB, SKI 3a3HAIH
KOPCTOKUX HaOITIB MmiJ 4ac pabOTOPTriBii, MOB'SI3aHA 3 HIXKYMM PIBHEM JOBIPU B
cyudacHii Adpuri [12]. Pazom 111 poOOTH BHU3HAYAIOTH HANPSMU JOCHIKEHb POJIi
1HCTUTYTIB, 3aCHOBAaHUX Ha PACOBIN MPUHAIECKHOCTI, y (OPMYBaHHI JOBTOCTPOKOBHX
TPA€EKTOPIN 3pOCTaHHS Ta HEPIBHOCTI, IO CIPUSIIO aKTUBHINA JUCKYCII MPO CTIHKICTh
THCTHUTYTIB.

binbi cydacHi HaykoBi AOCHIKEHHS MOTJIMOMIM ¥ PO3LIMPUIIN LI Hampsm
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nociimkeHb. OmHIEID 3 BaXIWBHUX cdep MOCTIKEHb € aHajli3 JOBrOCTPOKOBHUX
HACMIJIKIB ICTOPUYHOTO AHTHUCEMITU3MY Ta [OJIOKOCTY Ui CY4YacHOi TOMITHKH.
Hanpuxnan, B. Yapuuin BBaxae, 0 NMPUXOBaHUM aHTHceMiTH3M Y Ilomwiii OyB
noB'si3aHu# 13 BetynoMm g0 €Bpomneiickkoro Corosy (€C) [13]. [MopiBHABIIH AaHi PO
YUCEbHICTh MICIIEBOT €BPEUCHKOI IpoMaau A0 [ 0J0KOCTY, HACHIIBCTBO MPOTH €BPEIB
y 1941 pomui Ta micueBy omno3uiito a0 Bcryny B €C y 2003 porri, BoHa BUSBHIIA
3aJICKHICTh MK ITUMHU ICTOPUYHUMU TIOKa3HUKAMHU Ta CYYaCHUM CIPOTHBOM BCTYITY
1o €C. KpaitHponpaBi MOJITUYHI JI1141 BAKOPUCTOBYBAJIM aHTUCEMITChKI apTyMEHTH,
OoOTpyHTOBYIOUM CBOIO mo3uIlito mpotu €C, 1 1mi aprymeHTd Oyiaum OuTbn
MEPEKOHJIMBUMHU JUIsl BUOOPLIB Yy perioHax, A€ AaHTUCEMITU3M OYyB 1CTOPUYHO
HaWCHJIBHIIIIMM 1 TIepeJaBaBCs 3 MOKOJIHHS B IMOKOJIHHS HaBITh MIC/IS 3HHUIIECHHS
MICLIEBOI €BPEUCHKOI TPOMA/IH.

BucnoBku. Omxe, aHami3 Mpamb IHCTUTYIIOHAIICTIB, TPUCBIYCHUX
IICHTUYHOCTI, JIONIOMAararTh Kpalie 3pO3yMIiTH 1ii BIUIMB Ha CTAaHOBJICHHS Ta
PO3BUTOK JIEpP>KaBH y KiJIbKOX acmekTax. [lo-mepiie, 04eBUIHUM € B3aEMO3B'SI30K MixkK
IZICHTUYHICTIO, (popMaMU 1HCTUTYLIMHOTO PO3BUTKY Ta CIIPOMOXKHICTIO I€pkKaBH, SIK1
4acTO  BB@XKAIOTHCA  MOB'SI3aHUMH  BUKJIIOYHO 3 OUIBII ~ MAacIITAaOHUMU
MaKpoicTOpuuyHUMH cuiaamMu. [lo-gpyre, AOCHIKEHHS 1JEHTUYHOCTI 3a3BHUYait
30CepEIKYIOThCS a00 Ha MOBEIHII Ta (OpMYBaHHI yo100aHb HA 1HIUBIAYaIbHOMY
piBHI, a00 Ha MakKpOpPiBHI, HAMAralOUYuCh 3PO3YMITH, SIK €KOHOMIYHI Ta KYJbTYpHI1
XapaKTEPUCTUKU TPyl (GOPMYIOTh CYKYMHI TMOJITHYHI pe3yJNbTaTH, TakKi SK
HACUJILCTBO, TOJIOCYBAHHS a00 cycniibHI Oara. PO3risiHyTl BUILE AOCTIIXKEHHS TTPO
HEOOXITHICTh BU3HAHHS BaXJIMBOCTI POJIi 1IGHTUYHOCTI Ha ME30pPiBHI Y (POpMyBaHHI
1HCTUTYTIB. MicClIeBHII KOHTEKCT €THIYHHMX IMPOIECIB TaKOXK MOXKE JOIMOMOTTH
3pO3yMITH  €BOJIOLII0  TMOJATKOBUX I1HCTPYMEHTIB, UWHOBHHUITBA, MEPEHUCY

HaceJIeHHs a00 aMiHICTPAaTUBHUX OPTaHiB.
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Introduction. The modern world is characterized by accelerated globalization,
rapid technological progress, and profound institutional change. These developments
have fundamentally altered the ways in which economies are managed and how
financial sciences operate. In earlier decades, the role of financial science was often
seen as narrowly technical - limited to accurate accounting, standardized reporting,
and compliance with established financial frameworks. Similarly, management
science primarily emphasized organizational behavior, leadership theories, and
resource allocation.

However, in the 21% century, the distinction between financial science and
management has become less clear-cut. Financial tools and accounting systems are
now embedded within broader managerial processes, while strategic management
increasingly depends on sophisticated financial insights and digital technologies. For
instance, corporate decision-making requires not only understanding financial
indicators but also the ability to interpret predictive models based on large datasets.
Moreover, the growing demand for sustainability has made green finance and ESG
(Environmental, Social, and Governance) standards essential instruments of both
corporate governance and public management [1, 2].

This convergence reflects a broader transformation of science itself. Financial

science is no longer just a technical domain; it has become a strategic resource for
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managerial innovation. As economies move toward digitalization, transparency, and
sustainability, the joint evolution of finance and management creates new
opportunities and challenges.

The central problem addressed in this article is how innovations in technology,
sustainability, and governance reshape financial science and management, and what
perspectives this transformation opens for future research, education, and practice.

The Aim of the Study. The main objective of this paper is to explore the
innovations and perspectives in financial science and management within the global
knowledge economy. Specifically, the paper seeks to:

1.  Analyze the digital transformation of accounting, auditing, finance, and
managerial decision-making.

2.  Assess how artificial intelligence, blockchain, and big data affect
managerial control, corporate governance, and financial transparency.

3. Explore the integration of sustainability and ESG principles into
financial and managerial practices.

4, Identify educational and professional perspectives necessary for
preparing future specialists in both finance and management.

Materials and Methods. This study applies a multidisciplinary methodology,
integrating economic theory, management science, and digital innovation research.
The following approaches were used:

. Systematic Literature Review: Analysis of scholarly articles, alongside
reports from the OECD, IMF, World Bank, and BIS.

. Comparative Method: Case studies of digital adoption in both developed
economies (USA, UK, Germany, Sweden, Japan) and emerging economies (Armenia,
China, Georgia).

. Qualitative Analysis: Review of best practices in corporate management,
banking, taxation systems, and sustainability frameworks.

. Quantitative Indicators: Use of international statistical databases to
evaluate trends in big data adoption, green finance growth, and e-governance

performance.
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. Inductive—Deductive  Reasoning:  Drawing general theoretical
conclusions from specific empirical cases.

This methodological diversity ensures a balanced academic discussion that is
both evidence-based and theoretically grounded.

Results and Discussion

1. Digital Transformation of Financial and Managerial Systems

The integration of digital technologies has transformed financial science from a
predominantly retrospective activity into a predictive and prescriptive discipline.
Acrtificial intelligence (Al) allows automated recognition of accounting entries, fraud
detection, and error minimization [3]. At the same time, Al-powered dashboards help
managers track performance in real time, enabling faster and more accurate decision-
making.

Blockchain technology plays a dual role. In finance, it provides immutable
transaction records that enhance the reliability of auditing. In management, it ensures
accountability in corporate governance by making managerial decisions traceable [2].
Cloud platforms, meanwhile, provide cost-efficient solutions for both multinational
corporations and small enterprises by enabling remote collaboration across
departments and geographies.

Table 1.

Innovations in Finance and Management [1, 2, 3]

Innovation ||Financial Science Applications| Managerial Applications

Acrtificial Automated accounting, KPI dashboards, strategic
Intelligence predictive models planning tools
. Secure transactions, audit Corporate governance,
Blockchain e 2.
verification accountability

Remote management, global
coordination

Cloud Computing |Cost-effective global accounting

The convergence of these tools shows that digital finance is inseparable from
digital management.
2. Big Data and Predictive Analytics in Strategic Decision-Making
The availability of big data has revolutionized both finance and management
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by shifting decision-making from experience-based judgment to data-driven analysis.
Predictive models are now applied to credit scoring, risk management, and
investment strategy, but they also influence managerial areas such as human
resources, logistics, and marketing [4, 5].

For instance, in the banking sector, Al-based credit scoring models not only
reduce risks of default but also provide managers with broader insights into customer
behavior. In multinational corporations, predictive analytics assists managers in

identifying potential supply chain disruptions before they occur.
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Figure 1. Adoption of Predictive Analytics in Finance and Management (2010—
2025) (constructed from BIS and World Bank datasets)
This trajectory indicates that predictive analytics is becoming a universal
managerial and financial instrument.
3. Public Sector Transformation: Financial Control and Governance
E-governance and digital taxation systems are now global trends that

strengthen both financial accountability and managerial efficiency.

Table 2.
Digital Governance in Public Finance and Management [6, 7]
Country Financial Innovation Managerial Outcome
Estonia |[Blockchain-enabled governance |[Increased public trust, efficiency
Armenia |E-taxation, e-reporting Transparency, reduced corruption
Sweden |Digital service integration High citizen satisfaction rates
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Estonia has been a pioneer, integrating blockchain into its public records and
achieving a 97% online tax filing rate [6]. Armenia’s adoption of e-taxation systems
has enhanced fiscal transparency and reduced bureaucratic costs, aligning national
practices with OECD recommendations [7]. These examples confirm that financial
and managerial reforms are inseparable, particularly in public administration.

4. Sustainability, Green Finance, and Strategic Management

The growing demand for sustainability has reshaped investment priorities and
managerial strategies. Green finance is not only a source of capital for
environmentally friendly projects but also a tool for managerial decision-making that
balances profit with long-term resilience [8]. ESG standards, once considered
optional, are now mandatory elements of corporate governance for multinational

firms.
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Figure 2. Global Growth of the Green Bond Market (2012-2024)

(based on IMF, OECD, and academic estimates)

The rapid rise of green bonds reflects not only financial innovation but also the
integration of sustainability into strategic management. Companies with high ESG
ratings enjoy stronger reputations, better access to international markets, and long-
term stability.

5. Educational and Professional Perspectives

To fully benefit from financial and managerial innovations, education and

training systems must adapt. Traditional courses in accounting and management must
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be complemented by interdisciplinary subjects such as blockchain auditing, Al in
strategic management, and ESG integration.
Table 3.

Interdisciplinary Courses for the Future of Financial Science and Management

Domain Suggested Course Rationale
- . Al and Blockchain in Prepares for automation and
Digital Finance .
Accounting transparency
Strategic Predictive Analytics in Enhances evidence-based
Management Decision-Making management
Blockchain and Corporate Increases accountability in
Governance )
Governance leadership
- ESG and Green Finance Aligns strategies with global
Sustainability
Management standards

Professional organizations such as IFAC emphasize lifelong learning and
continuous qualification improvement [9]. Without such reforms, there is a risk of a
growing gap between technological innovation and managerial competence.

Conclusions. The analysis demonstrates that financial science and
management are increasingly interconnected in the digital economy. The adoption of
Al, blockchain, big data, and sustainability frameworks is not confined to technical
improvements but transforms strategic decision-making, governance structures, and
long-term competitiveness. The key conclusions are the following:

1. Digital Integration: Finance and management are converging around
digital platforms, predictive analytics, and blockchain-based systems.

2.  Strategic Transformation: Innovations in finance are simultaneously
managerial innovations, reshaping corporate governance and decision-making.

3. Sustainability Imperative: ESG and green finance have become
indispensable for global competitiveness and legitimacy.

4, Educational Reform: Preparing future professionals requires
interdisciplinary training that bridges finance, management, and technology.

5. Ethical Considerations: The future of innovation requires ethical
frameworks for Al, data protection, and sustainability.
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Ultimately, innovations in financial science and management contribute not
only to organizational efficiency but also to the stability of global economic systems.
Their perspectives define how societies will manage complexity, uncertainty, and

sustainability in the decades to come.
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PO3BUTOK ®IHTEX-TEXHOJIOI'TH SIK ®AKTOP TPAHC®OPMAIIII
BAHKIBCBKOI CUCTEMMU YKPAITHHA

I'ymunenbknit Makcum KocTAsHTHHOBHY,

Marictp ¢akyJIbTeTy eKOHOMIKH, Kadeapu MiIpUueMHHUIITBA,
Oi3Hecy Ta OipKOBOT TISITEHOCTI

YepHiBEILKOTO HAI[IOHATILHOTO YHIBEPCUTETY

imeni FOpis denpkoBrya

®dinaHcoBuil cexkTop YKpaiHu mnepeOyBae y mpoueci INHOOKOi IudpoBoi
Tpancdopmariii. OTHUM 13 KIIFOUOBUX JIpailBEpiB I[bOTO MPOLIECY BUCTYIAE PO3BUTOK
(bIHTEX-TEXHOJOTH, K1 3MIHIOIOTh TPATUIIAHY OaHKIBCBKY MOJAENIb Ta (POPMYyIOThH
HOBI YMOBU KOHKYypeHIi. Y TJIo0alibHOMY MacmTabl (iHTEeX-CeKTOp BXKE CTaB
BaroMHUM €JICMEHTOM CBITOBOI eKOHOMIKH. 3a ominkamu ekcreptiB PWC ta Deloitte,
oOcar cBiToBUX 1HBecTullM y ¢intex y 2023 poui nepeBumu 150 Miapa gonapiB
CIIA, mo cBiAYATH NpPO KOTO CTpaTeriuHy pojib y TpaHchopmaiii (PIHAHCOBHX
cucTteM. YKpaiHa IHTErpyeTbcsl y II€d Mpollec, Xouya Ma€ 1 BJIacHI OCOOJMBOCTI
po3Butky. [lannemiss COVID-19 crana karanizatopoM NMpUCKOPEHOTO BIIPOBAKEHHSI
OHJIaiH-0aHKIHT'Y, O€3KOHTAKTHUX IJIATEXIB Ta BlAJANEHUX (PIHAHCOBUX CEPBICIB. Y
pe3ynbTari OaHKM 3MYIIEHI aJanTyBaTUCS JO HOBUX peaiiil, BIPOBAKYIOUH
ur(dpoBl IHHOBALIT Y BJIACHY JISJIbHICTb.

MeToro AOCHIPKEHHSI € aHaji3 BIUIMBY (DIHTEX-TEXHOJOTIA Ha PO3BUTOK
0aHKIBCHKOT CUCTEMHU YKpaiHM, BU3HAYCHHS TIEepeBar 1 pU3UKiB X BIPOBAKEHHS, a
TakoX (HOpMyBaHHS MPOMO3ULINA 010 MOJANBIIOI 1HTErpamii GiHTexy y (piHaHCOBY
CUCTEMY JEepKaBH.

OxpeMo pO3MISIHYTO MEPCIEeKTHUBU TapMOHi3allii yKpaiHChKOro (hiHaHCOBOTO
3aKOHOMABCTBa 3 HOpMamu €Bpormeiicbkoro Coro3y. Y poOoTi 3aCTOCOBAHO METOAM
aHaI3y CTaTUCTUYHUX NaHux HarmionanbHOTO O0aHKY YKpaiHu, MOPIBHSJILHUN aHAII3
MmikHapoaHoro pgocsimy (€C, CIHIA, A3sig), a TakoX METOIW Yy3arajibHCHHS Ta
CUCTEMAaTHU3allll pe3yabTaTiB HAyKOBUX MyOiKamii y chepi GpiHaHCiB Ta OaHKIBCHKOI
cupaBu. Oxkpemy yBary MNpUAUIEHO HOPMAaTUBHO-TIPAaBOBIA 0a3i, IO pEryJoe
urdpoBi (hiHAHCOBI MOCTYTU B YKpaiHi.

147



AHani3 BKIIOYAB TaKOX OIJIsAA (pIHAHCOBHUX 3BITIB MPOBIAHMX YKPATHCHKUX
0aHKIB Ta pe3yJlbTaTH ONMUTYBaHb KOPUCTYBaUiB MOOIIBHOTO OaHKIHTY.

AHaJli3 mokasas, 110 HaOUIBIINK PO3BUTOK B YKpaiHi OTpuMaad MOOUIbHHI
OaHKIHT, OHJANH-KPEIUTYBAaHHSA, CEpPBICH TPOIIOBUX TMEpeKa3iB Ta EJIEeKTPOHHI
ramanmi. Jlizepamu punky € cepsicu monobank, ITpusat24, Portmone, a Takox
HU3Ka HOBHUX (DIHTEX-CTApTaIiB, SKI AaKTUBHO KOHKYPYIOTH 13 TpaJAUI[IHHUMHU
O6ankamu. 3a nanumu HBY, kinmpkicTe 0e3roTiBKOBUX oOfeparlliii 3a ocTaHHI 5 POKIB
3pocia OUTBIN HIXK YTpUYi.

[le cBiMYUTH TPO 3POCTAHHSA MNOBIPH HACENIEHHS 10 IUGPOBUX PIIIEHb Ta
MOCTYINOBY 3MIHY (PiHAHCOBOi KyJIbTypu. BomHOoYac ICHYIOTh BHUKJIMKH: BUCOKUUN
piBeHb KiOep3arpo3, HeaocTaTHs IUM(poBa TPaAMOTHICTh HACEJICHHS, HHU3bKa
(1HaHCOBA IHKIIIO31Sl Y CUIBCHKUX PEriOHaX, a TAKOXK BIIICYTHICTh €IMHOI CTpaTerii
iHTerpanii (Qintexy y eBpomnedcbkuil ¢inancoBui mpoctip. ocsig Ectonii Ta
[Tonpuyi AEMOHCTPYE, WLIO TMOEIHAHHS JAEpPKABHOI MIATPUMKH, CIPHUSTIUBOIO
PETyJIIOBAHHS Ta 3aJy4€HHS MPUBATHUX 1HBECTHUIIN € €()EKTUBHOIO MOJCIUIIO IS
PO3BUTKY 1HHOBAIIMTHOTO (hIHAHCOBOTO CEpPENOBHINA. YKpaiHa Ma€ IMOTEHINaN It
B1ITBOPEHHS MOI1I0HOTO MIIXOY.

@diHTEX € KIYOBUM YHMHHUKOM TpaHcdopmallii OaHKIBCBKOI CHCTEMH
VYkpainu. [lyst 3a06e3nedeHns ii cTablIbHOCTI Ta IHHOBAIIMHOTO PO3BUTKY HEOOX1THO:

1)  yAOCKOHAJIOBAaTH 3aKOHOJABYC pEryjIrOoBaHHA (IHTEX-TOCIYyr Ta
rapMOHI3yBaTH MOTO 3 €BPONEHCHKUMU HOPMAMH;

2)  CTUMYJIIOBATH MapTHEPCTBO OaHKIB i3 (piHTEX-KOMITaHISIMU Ta MiATPUMKY
CTapTaIliB,

3)  3a0e3me4ynTH BHCOKHH piBeHb KiOEP3aXHCTy W 3aXUCTy MEPCOHATBHHUX
JTAHUX KJII€HTIB;

4)  iHBecTyBaTH y MiABHMIIEHHS LHU(POBOI Ta (hiHAHCOBOI I'PAMOTHOCTI
HACEJICHHS,

5)  po3mmproBaTH AOCTYI J0 (PiHAHCOBUX MOCIYT y PETiOHAX.

Po3BUTOK  (pIHTEX-TEXHOJIOTIM CTBOPIOE TEPEAYMOBU JUIS  MOCHUJICHHS

KOHKYPEHTOCIPOMOKHOCTI OAHKIBCHKOT CUCTEMH YKpaiHM Ha MI>KHAPOJAHOMY pPIBHI
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Ta 1l YCHIIIHOI 1HTEerpamii y eBpomneichbkuil (iHaHCOBHM MpocTip. TakuM YHHOM,
¢biHTEeX MOXHA PO3IIIAJATH HE JIMIIE SIK 1HCTPYMEHT YJOCKOHAJeHHS OaHKIBCHKHUX

orepalliii, aje i sk CTpaTeriyHui pecypc eKOHOMIYHOTO PO3BUTKY AP KaBH.
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IIYBJIYHE YIIPABJIIHHA TA PE@OPMYBAHHS EJIEKTPOHHOI'O
JOKYMEHTOOBIT'Y Y COEPI CYJOBOT'O CIHIBPOBITHUILITBA

€¢imenko IBan MuxaiisioBuu
JlepKaBHHM €KCIIEPT
MinicTepcTBo foCTHIIT YKpainu
M. KuiB, Ykpaina

Berym.

[Ipouiec eBpormeiicbkoi iHTErpaiii Ykpainu BuMarae rimOoKux TpaHchopmariiit
y BCiX cepax aepkaBHOrO YIpaBIiHHS, 30KpeMa B CyAoBii cuctemi. Ilepexim no
€JIEKTPOHHOT'O JOKYMEHTOOOITY Ta IU(POBOrO CyJ0YMHCTBA € HE JIHUIIE KPOKOM J0
TEXHIYHOI ~ MOJiepHi3alii, a ¥  KIYOBUM IHCTPYMEHTOM  MYyOJI4YHOTO
aJAMIHICTPYBAaHHS, CHOPSIMOBAaHUM Ha IIJIBUIIEHHS €(QEKTUBHOCTI Ta MPO30POCTI
nepxkaBHUX 1HCTUTYIIN. Ll pedopma 3a0e3nedye He nuIle MPUCKOPEHHS CYTOBUX
MpOLIECIB, aje W MIABUUIYE IXHIO MPO30PICTh, MIA3BITHICTh Ta AOCTYIHICTH JIs
rpomMajsH. Y 1bOMY KOHTEKCTi, JIopokHsS KkapTa 3 NUTaHb BEPXOBEHCTBAa IIpaBa
BUCTYMA€ SIK CTPATeTIYHWA JOKYMEHT, II0 BH3HAYA€ KOHKPETHI KPOKH JIs
rapMoHizaiii yKpaiHCBKOTO 3aKOHOJABCTBA 1 TPAKTHUKA 3 €BPONEUCHKUMU
cTaHaapTaMmu y cdepi CyJJoBOro CIiBpOOITHUIITBA.

iy podoTw.

Metoro nmanoi poOOTH € aHami3 3axofiB 3 pedopMyBaHHS EIEKTPOHHOTO
JOKYMEHTOOOITY B CYJIOBiil cuctemi YKpainu, 1o nepeadadexi JJopoKHBOIO KapTOrO
3 MUTaHb BEPXOBEHCTBA MpaBa, Ta iX OIL[IHKA K IHCTPYMEHTY IyOJ1YHOTO YIPaBIiHHS
B KOHTEKCTI €BpOIHTETpaIlii.

Marepiaju Ta METOIMN.

Jlnst miAroToBKM poOOTH OyiuM BUKOpPUCTaHI OQilidHI JOKYMEHTH, 30Kpema

Posnopsymxkenns KaGinery MinictpiB Ykpainu Big 14 tpaus 2025 poxy No 475-p,
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JlopokHsT KapTa 3 TIHTaHb BEPXOBEHCTBA TMpaBa, a TaKOX €BPONEHCHKI
HOPMAaTHBHO-TIPaBOBI akTH, Taki sk Permament (€C) 2023/2844 ta {upextuu (€C)
2019/816 1 2019/884.  BukopucraHo  METOJM  CHCTEMHOIO  aHami3y,
MOPIBHSIBHO-TIPABOBOTO  JIOCTI/DKCHHSI Ta KOHTCHT-aHANI3y IS  BUBUYCHHS
3aruTaHoBaHKX pedopM 1 ix BiamosigHOCTI acquis €C.

Pe3yabTaTn T2 00TrOBOPEHHS.

14 tpaBus 2025 pokxy KaGiner MinicTpiB Ykpainu yxBanuB PosnopsmxeHHs
No 475-p, saxum odimiifHo 3aTBepauB JlOpoXkKHI KapTH, IO CTAJIM OCHOBOKO ISt
MeperoBopiB moa0 BeTymy Ykpainu g0 €C. JlopokHs KapTa 3 MUTaHb BEPXOBEHCTBA
npaBa (mam — JlopoxHs KapTa), ska po3poOsieHa 3a KoopauHalii MiHicTepcTBa
foctuilii Ykpainu, oxorutroe po3aiu "CymoBa Biiajja Ta OCHOBOIIOJIOXHI mpaBa'" Ta
"FOctumis, cBoboma Ta Oesneka". OcoOnuBYy yBary B KOHTEKCTI IyOJIIYHOTO
yhOpaBiiHHS Ta IMdpoBizanii BapTo MNPUIAUIMTH 3aX0JaM, IO CTOCYIOThCS
€JICKTPOHHOTO JJOKYMEHTOOOITY.

VYV pamkax Omoky IV "FOctuuis, cBoboma ta Oe3mneka", JlopoxHs kapra
nepeabavae 3axoAu 3 IMIUIEMEHTalli u@pPOBOI CUCTEMU YIPABIIHHA Ta OOJIKY
cIpaB, OTPUMAaHUX B paMKax MIXHapoJHOI mpaBoBoi criBnpaui. o kinus 2027 poky
MJIAHY€ThCS CTBOPEHHS aBTOMATHU30BAaHOI CHCTEMH HJisi POOOTH 3 MIKHAPOJIHUMH
JTOPYYCHHSIMHU Y KpUMIHAJIBHUX, IUBUIBHUX Ta KOMEPIIHHUX cripaBax. L{s iHiiaTuBa
CIpsiIMOBaHAa Ha BIPOBA/PKCHHS B HAIIOHAJbHE 3aKOHOJABCTBO  ITOJIOKEHB
Pernamenty (€C) 2023/2844 mono mipkuTami3aiii CyJOBOTO CIIBPOOITHHUIITBA Ta
JOCTYITY 10 TIPaBOCYIIS.

Kpim Toro, JopoxHsi kapTa nepegdadyae BUBUEHHS TEXHIYHOI Ta (hIHAHCOBOI
MOJKJIMBOCTI BITPOBAKEHHS cucTeMu I-Support y 2026 pomi. o kinig 2027 poky
3aIIaHOBaHa PO3pO0Ka Ta YXBAJICHHS 3aKOHOJABYMX aKTiB, CIIPAMOBAHUX Ha TIOBHY
rapMmoHizamito 3 acquis €C y cdepi nudposizamii FOCTHINI, a TaKOX 3amyCcK
HeoOximuux IT-pimens BiAMOBIAHO 10 E€BPOMEUCHKOT CTpaTerii eJIEeKTPOHHOTO
npasocyaas Ha 2024-2028 pokwu.

BaxxnuBuM KpOKOM € TaKOX IMIUIEMEHTAIlisl €BPONEHCHKUX CHUCTEM OOMIHY

iHpopMmariero mpo cyaumocTi. Jlo kiHus 2026 poky TmJIaHyeThCs pPo3poOKa Ta
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NPUMHATTSA 3aKOHY, 1110 PEryaoBaTMe (QyHKL1OHYBaHHS 1H(GOpMAaIiiHO-aHATITHYHOT
cUCTeMH 17151 00Ky JaHMX MPO KpUMiHAJIBHY BIAMOBITANbHICTh 0ci0. Lle BiamoBinae
BuMoram Permamenty (€C) 2019/816, saxuii CTBOpIOE IEHTPANI30BaHy CHUCTEMY
igeHTudikamii cynauMocTeil TpoMaAsH TpeTix kpain, a Takox JupextuBu (€C)
2019/884, mo BHOCHUTE 3MiHH 110 cucteMu ECRIS.

BucHoBkn.

Pedopma enekTpoHHOTO JOKYMEHTOOOITY B CYyJIOBIM cucTeMi YKpaiHu € He
JUIIe TEXHIYHUM OHOBJIGHHsM, a ¥ (QyHJaMeHTaapHOW TpaHCchOpMaIliero
nyOJIIYHOTO yMpaBiiHHA. 3aljlaHOBaHI 3aXOAM, 3akpimuieHi B JlopoxHiil KapTi, €
MPSMUM HACIIKOM €BPOIHTErpaliiHUX 3000B’s3aHb 1 MAlOTh HA METI HIABUIIUTH
€(peKTUBHICTh, TPO30OPICTh Ta JOCTYHHICTh MpaBocyias. BnpoBamkeHHs
aBTOMATH30BaHMX CHCTEM 1 rapMmoHizamis 3 acquis €C y cdepi cyaoBoro
CHIBPOOITHUILITBA € BUPIIIAJILHUM KPOKOM Ui YKpaiHu Ha LUBIXY 110 4ieHcTBa B €C,
OCKIJTbKM 1I€ 3MIIHIOE 1HCTUTYIIHHY CHPOMOXKHICTh JEp)KaBU Ta 3a0e3neuye

BIIMOBIIHICTh MPUHIIMIIAM BEPXOBEHCTBA IpaBa.
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