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TECHNOLOGICAL ASPECTS OF CONCRETE POURING
FOR RAPID-HARDENING CONCRETE

Babich Yevhen
Ph.D., Associate Professor

Polianovska Olena
National University of Water and Environmental Engineering

At the departments of industrial, civil construction and engineering structures,
construction products technology and materials science, as well as urban construction
and management of the NUWEE, within the framework of a state research project
commissioned by the Ministry of Education and Science of Ukraine in agreement with
the National Security and Defense Council of Ukraine, under the guidance of
Professors Babych E.M. and Dvorkin L.Y., research was conducted on the use of rapid-
hardening concrete and fiber-reinforced concrete in reinforced concrete structures for
fortification purposes.

The study examined a number of important technological aspects that affect the
effectiveness of using such concretes in construction, in particular:

« assessment of the economic feasibility of using chemical modifiers in fast-setting
concrete mixtures;

« features of the interaction of concrete mixtures with formwork systems and the
impact on formwork removal times;

» methods of compacting concrete to ensure optimal strength characteristics;

* requirements for concrete care in the early stages of hardening.

The results obtained confirm the promising use of fast-setting concrete in the
construction of engineering and fortification structures, especially in conditions of
limited time and complex logistics of construction works.

As part of the research, the composition of concrete mixtures of grades M150
(C8/10), M200 (C12/15), M250 (C16/20), M350 (C20/25) and M400 (C25/30)
concrete mixes, both with and without the use of chemical modifiers. For each variant,
the material consumption and cost of the concrete mix were calculated. The results
showed that the use of modifiers contributes to a reduction in the total cost of concrete
due to a decrease in the cement component — cement savings range from 20 to 70
kg/m? depending on the concrete grade, which allows the cost of 1 m? of mixture to be
reduced by 125-295 UAH.

Concrete mix is kept in formwork in accordance with regulatory requirements for
strength gain. In particular, the minimum strength of concrete in unloaded monolithic
structures at the time of formwork removal must be at least 70% of the design strength
for horizontal and inclined surfaces with a span of up to 6.0 m, and at least 80% for
spans over 6.0 m [2].

Rapid-hardening concretes are characterized by intensive strength gain, reaching
formwork removal strength approximately twice as fast as conventional mixes. This
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significantly reduces formwork replacement times, which in turn reduces overall
formwork usage and construction costs.

The laying of concrete mix is accompanied by mandatory compaction to ensure the
uniformity and design strength of the structure. The main method of compaction is
vibration. Internal, external and surface vibration are used on construction sites. The
most common is internal vibration using deep vibrators, where the vibrating tip on a
flexible shaft is immersed directly into the concrete mixture. Such devices usually have
an electromechanical drive.

When compacting conventional heavy concrete with deep vibrators, the equipment
relocation step should not exceed 1.5 times the vibrator's radius of action. However,
when working with fast-setting concrete mixtures modified with chemical additives,
this indicator can be increased to 3 times the radius of action. This approach
significantly reduces the number of vibrators repositionings, which in turn reduces the
amount of electricity and time spent on compacting the mixture.

In the process of concrete curing, the main resources are spent on its moistening —
both water and electricity are used (depending on climatic conditions and moistening
methods). For heavy concretes, full strength is usually achieved within 28 days, which
requires long-term curing in accordance with current standards [3]. Fast-setting
concretes, on the other hand, reach their design strength within 10-14 days, which
significantly reduces the duration of care and, consequently, the consumption of water
and energy resources.

Conclusions:

1. Economic efficiency: The use of chemical modifiers in fast-setting concrete
reduces cement consumption, which significantly lowers the cost per cubic meter of
concrete mix.

2. Formwork: Thanks to accelerated formwork removal strength, fast-setting
concretes reduce the duration of formwork retention. This reduces the need for
formwork and speeds up construction.

3. Compaction of concrete mix: The use of fast-setting mixes makes it possible to
increase the vibration frequency, which reduces the total number of vibration
operations. This saves electricity and time.

4. Concrete maintenance: Rapid hardening of concrete reduces the period of
necessary maintenance, which reduces the consumption of water and energy resources
for moistening structures.

References:
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SYNTHESIS AND ANALYSIS OF A FUNCTIONAL BIS-
IMINE

Guliyev Ruslan,
Ph.D student of the Faculty of Chemistry,
Baku State University

Jafarov Yasin,
Professor, Head of the Department of General and Inorganic Chemistry,
Baku State University

Hasanova Ulviyya,
Professor, Head of the Department of ISESCO Biomedical Materials,
Baku State University

Azomethine compounds were first obtained in 1864 and today are one of the largest
classes of organic compounds. Due to such qualities as high reactivity and the ability
to form coordination compounds with metals, Schiff bases are widely studied in
chemistry and medicine. [1]

They are used in catalysis, electro-optical materials, biosensors, and the synthesis
of functional polymers. The relative simplicity of synthesis and water as a by-product
eliminates the need to search for additional purification methods, which is an attractive
economic factor. A wide range of biological activity of compounds of this class, along
with stability and the possibility of additional chemical modification, makes them
valuable for both academic and industrial research. [2]

Ortho-vanillin, which is an aromatic aldehyde, is of great interest in synthesis due
to its unique structure, which allows it to easily coordinate with metals. Ortho-vaniline
(2-hydroxy-3-methoxybenzaldehyde) is known for its reactivity in the formation of
Schiff bases due to the presence of hydroxyl and methoxy groups. This structure
facilitates the formation of intramolecular hydrogen bonds, increasing stability and
solubility, and provides additional donor sites for metal coordination. [3]

DODA is a flexible aliphatic diamine with ether linkages that improve the
solubility and mobility of the resulting bis-imines. Its structural properties make it
suitable for use in functional ligand systems and polymer chemistry. This amine is used
as a component of flexible amine hardeners for epoxy resins, and due to the ether
groups (—O-) in the chain, it imparts elasticity and reduces the brittleness of the cured
polymer. It is also used in the synthesis of biodegradable polymers and hydrogels (e.g.,
PEG-based polymers with amino groups for drug binding) and can be functionalized
for drug delivery. [4-5]

Taking into account all the above data, it was decided to synthesize a new Schiff
base based on a bromine derivative of ortho-vanillin and bis-amine. The presence of
bromine in the structure of the molecule can enhance the pharmacological properties
of the target product. For this purpose, a condensation reaction of 5-bromo-2-hydroxy-
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3-methoxy benzaldehyde with DODA in a polar solvent without a catalyst was carried
out. The obtained Schiff base was characterized using 1H and 13C NMR and IR
spectroscopy, as well as mass spectrometry.

The biological activity of the obtained Schiff base was studied in relation to some
strains of Staphylococcus aureus. As a result of the study, it was found that in relation
to some strains, the obtained azomethine exhibits high activity comparable to the
standard.

The obtained bis-imine has potential for the development of functional materials,
especially as a ligand in coordination and polymer chemistry, which is the subject of
future research.

References:
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TOWARDS SYNTHETIC ACCOUNTABILITY:
LANGUAGE MODELS FOR STRUCTURED FRAUD
DETECTION IN CORPORATE LEDGERS

Chenwei Zhang,
Independent Researcher
University of San Francisco

Zhipeng Hong,
Independent Researcher
University of San Francisco

Abstract

The convergence of advanced generative models and the increasing demand for
regulatory transparency in corporate finance has presented both opportunities and
challenges for Al-driven accounting oversight. This study introduces a novel paradigm
for structured fraud detection using large language models, reframing accounting
verification as a synthetic reasoning task. Our proposed system, LedgerLens, embeds
financial reasoning within a synthetic logic pipeline that parses, annotates, and verifies
financial ledger entries through dynamic clause mapping and structured uncertainty
calibration. Leveraging synthetic training corpora generated from regulatory templates,
LedgerLens is fine-tuned to simulate multi-hop accounting justifications while
grounding its verdicts in formalized policy constructs. Empirical evaluation on a hybrid
corpus of synthesized and annotated real-world ledgers reveals that LedgerLens
improves error detection accuracy, maintains higher policy traceability, and exhibits
lower hallucination rates compared to conventional models. The results suggest a path
forward for more automated, interpretable, and formally aligned ledger auditing
systems.

1 Introduction

In recent years, the intersection of artificial intelligence and accounting has seen
notable growth, driven by the proliferation of high-capacity language models and
increasing demand for scalable financial compliance systems. Despite substantial
progress in automating document classification, extraction, and forecasting, core
forensic tasks such as structured fraud detection within general ledgers remain elusive.
These tasks demand not only factual precision but logical alignment with formal
accounting standards, a requirement that current models frequently violate through
untraceable or speculative reasoning.

Traditional computational approaches to financial auditing rely on statistical outlier
detection, heuristic rules, or signature-based pattern matching. While useful for
surfacing anomalies, these methods often fail to explain why certain transactions are
fraudulent or how their inconsistencies violate underlying principles of recognition,
matching, or disclosure. Moreover, they lack the capacity for structured generalization
across heterogeneous ledger schemas and jurisdictional accounting rules.

10
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Large language models offer contextual fluency and flexible reasoning, but their
direct application to accounting tasks remains problematic. Their outputs may appear
coherent but often diverge from formal financial logic, leading to hallucinated
justifications or spurious inferences. This fragility limits their practical deployment in
high-stakes corporate settings, where regulatory consequences of errors can be severe.

To address these gaps, we propose LedgerLens, a system designed to integrate
synthetic regulatory knowledge with structured language modeling for the purpose of
fraud detection in corporate ledgers. The model reinterprets fraud identification as a
structured inference task, driven by rule-constrained prompting and grounded clause
annotation. A modular verifier within the system generates interpretable justifications
aligned with GAAP and IFRS provisions, while an abstention layer suppresses
conclusions where logical consistency or clause grounding is insufficient.

2 Related Work

Efforts to automate financial oversight have historically focused on anomaly
detection using statistical or machine learning methods. Techniques such as decision
trees, support vector machines, and unsupervised clustering have been applied to
transaction logs to identify outliers. However, these systems often lack semantic
interpretability and are limited in scope to predefined fraud patterns.

Recent work has explored the application of neural models to textual and tabular
financial data, including the use of BERT-based systems for earnings report
classification, hybrid encoders for bank statement parsing, and LSTM networks for
credit scoring. Despite their utility in predictive tasks, these models are rarely designed
for justification-level reasoning or formal traceability, both essential in accounting.

In the broader field of explainable Al, techniques such as attention-based
visualization, natural language rationales, and structured logic chains have been
introduced to improve transparency. However, most models either lack domain-
specific reasoning fidelity or cannot map explanations back to regulatory constructs.
Similarly, selective prediction and abstention frameworks provide mechanisms for
output suppression but have not been integrated deeply with domain-specific
accounting logic.

Our work builds upon these foundations by embedding clause-level reasoning from
synthetic accounting corpora directly into the learning objective of the model, thereby
ensuring alignment with financial policy semantics while maintaining generative
flexibility. LedgerLens departs from conventional anomaly detection by simulating
formal accounting arguments and aligning model inferences with structured ledger
standards.

3 Methodology

LedgerLens is composed of three synergistic components: a clause-grounded
prompting engine, a structured logic interpreter, and a decision calibration module.
These components work in sequence to transform raw ledger entries into verified fraud
assessments with traceable reasoning paths.

The prompting engine reformulates each ledger transaction into a synthetic inquiry
based on regulatory templates. For instance, an expense capitalization entry may be
recast as a question regarding matching principle compliance or misclassification under

11
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accrual standards. This query is presented to the language model along with a
controlled set of contextual fields, including historical ledger states and policy clause
references.

The structured logic interpreter parses the model’s response and maps each
justification step to a regulatory clause, forming an intermediate logic tree. This
structure enables transparent auditing of each inference path and supports downstream
tasks such as explanation summarization or visualization. The logic interpreter also
filters outputs through a symbolic consistency checker to ensure no inferred step
violates internal accounting constraints.

The decision calibration module assesses the coherence, clause alignment, and
contextual sufficiency of the reasoning tree. When confidence falls below a learned
threshold—trained through expert feedback and reinforcement learning—the module
abstains from final classification. This mechanism acts as a safeguard against
overconfident or speculative outputs and enforces epistemic humility in borderline
cases.

4 Experimental Design

To validate LedgerLens, we constructed the Synthetic Regulatory Ledger Corpus
(SRLC), composed of 150,000 annotated ledger entries. These entries were either
extracted from public corporate filings or synthesized using GAAP/IFRS templates
with embedded fraud conditions. Each instance includes labeled transaction types,
synthetic audit questions, clause-grounded rationales, and gold-standard fraud labels.

We benchmarked LedgerLens against a set of baseline systems: a GPT-4 variant
with naive prompting, a BERT-fusion classifier trained on ledger tables, and a rule-
based auditor simulator. Evaluation focused on fraud identification accuracy, clause-
level explanation fidelity, and rejection precision. In addition, we measured
computational overhead per inference and auditor agreement on a sample of 200
human-reviewed outputs.

All models were trained and evaluated on a GPU cluster of 32 NVIDIA A100s,
with hyperparameters tuned using a combination of Bayesian optimization and early
stopping. Annotators were certified public accountants with prior forensic experience.

5 Results and Analysis

LedgerLens achieved a fraud detection accuracy of 94.1%, outperforming the GPT-
4 baseline (84.6%), BERT-fusion (79.3%), and the rule-based simulator (72.8%).
Clause-level explanation fidelity was rated at 4.8/5 by forensic auditors, compared to
4.1 for GPT-4 and 3.6 for BERT-fusion. The structured logic interpreter successfully
aligned 91.2% of inferences with ground-truth regulatory clauses, offering
significantly higher traceability than all baselines.

The abstention module achieved a rejection precision of 95.6%, correctly
suppressing conclusions in ambiguous or conflicting entries. In ablation studies,
removing clause grounding reduced explanation fidelity by 23%, while disabling the
calibration module increased hallucination frequency by nearly 10%. Latency per
transaction was under 3.5 seconds on average, within operational tolerances for batch
audit scenarios.

12



COMPUTER SCIENCE
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

Qualitative reviews highlighted several advantages of LedgerLens. In one scenario,
the model accurately identified capitalization of recurring maintenance as non-
compliant with ASC 360, despite misleading invoice language. In another case, the
model abstained from classifying an ambiguous intercompany transaction due to
insufficient documentation—a behavior auditors flagged as “ethically correct.”

6 Discussion

LedgerLens demonstrates the potential of synthetic reasoning pipelines for
advancing accountability in corporate finance. Its design introduces a structured
interface between regulatory logic and generative modeling, enabling both traceability
and cautious inference. By simulating clause-grounded explanations, the model not
only improves detection outcomes but also generates artifacts that can support
regulatory review, auditor transparency, and legal defensibility.

Nonetheless, several limitations remain. Synthetic ledger data, while policy-
aligned, may not capture all edge cases or contextual noise found in real-world
accounting systems. Moreover, adapting the clause mapping mechanism to support
multiple regulatory frameworks beyond GAAP and IFRS will be necessary for broader
deployment. The scalability of reasoning trace generation for large-volume audits also
remains an open engineering challenge.

Future research should explore multilingual adaptations, the integration of
structured ledger ontologies, and reinforcement learning paradigms that better capture
long-term audit utility rather than isolated transaction correctness. Collaboration with
industry regulators may also help refine clause libraries and define compliance
boundaries with greater precision.

7 Conclusion

This paper introduces LedgerLens, a transformer-based model grounded in
synthetic regulatory logic for the structured detection of financial fraud in general
ledgers. Through a hybrid approach that combines clause-aware prompting, logic graph
construction, and calibrated abstention, LedgerLens achieves high accuracy while
ensuring traceability and explanation fidelity. Its performance on the SRLC benchmark
demonstrates its capacity to act not only as a fraud detector but as a verifiable reasoning
agent within financial audit pipelines. These contributions mark a step toward machine
reasoning systems that are not only intelligent but synthetically accountable.
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TRACING DECEPTION: A TRANSFORMER-BASED
MODEL FOR EXPLAINABLE FINANCIAL FRAUD
ANALYSIS IN CORPORATE REPORTING

Kehui Hu,
Independent Researcher
Columbia University

Yutong Lin,
Independent Researcher
Columbia University

Abstract

The rising prevalence of financial misreporting has made traditional forensic
accounting methods increasingly inadequate, especially in the face of multimodal
evidence and rapidly evolving fraud techniques. This paper introduces a novel model,
TraceFormer, which employs a transformer-based architecture tailored for explainable
financial fraud detection in corporate disclosures. TraceFormer unifies textual,
numerical, and metadata inputs into a coherent reasoning pipeline, enabling it to trace
and justify fraud-related conclusions through an interpretable Fact Attribution Graph.
Reinforced with forensic heuristics and a calibrated abstention module, TraceFormer
is capable of withholding judgment when evidence is insufficient or ambiguous.
Experiments on a hybrid corpus of real-world filings and synthetically generated fraud
cases demonstrate that TraceFormer significantly outperforms current language models
in terms of detection accuracy, explanation coherence, and caution in decision-making.
These results highlight the model’s potential as a trustworthy forensic assistant capable
of navigating the complexity and opacity of modern corporate accounting.

1 Introduction

Modern corporate reporting is increasingly burdened by opaque transactions, cross-
jurisdictional regulations, and the strategic obfuscation of key financial facts. Despite
regulatory efforts and advances in rule-based anomaly detection, the scale and
sophistication of financial fraud continue to grow. The Association of Certified Fraud
Examiners estimates that global corporate fraud results in annual losses exceeding $4.5
trillion. Financial statement fraud, in particular, leads to the most significant damages
while being the hardest to detect. Traditional forensic accountants must sift through
fragmented sources including earnings calls, contracts, emails, and journal entries—a
process that is both time-consuming and prone to error.

Recent breakthroughs in large language models (LLMs) have unlocked new
possibilities for automating segments of financial reasoning. However, most models
struggle with aligning their conclusions to verifiable evidence. Their susceptibility to
hallucinations, lack of multimodal integration, and failure to provide interpretable
rationale make them risky for forensic use. Moreover, the forensic domain demands
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abstention in uncertain cases—a behavior contrary to the confident outputs often
produced by standard LLMs.

In response to these challenges, this paper proposes TraceFormer, a domain-
specific transformer model trained to conduct explainable fraud analysis in corporate
reporting. TraceFormer combines hierarchical attention fusion with a fact attribution
graph that traces each fraud decision to specific supporting evidence, such as footnotes,
contractual obligations, or inconsistencies in numerical data. It also integrates a
calibrated abstention module, trained using reinforcement learning from forensic
experts, to suppress conclusions when the reasoning path is weak or incomplete.

2 Related Work

Prior efforts to automate financial fraud detection fall into two main categories:
statistical anomaly detectors and rule-based expert systems. Statistical models typically
rely on accounting ratios, Benford's Law, or clustering algorithms to identify
anomalies. These approaches are useful for flagging outliers but rarely provide
coherent narratives or context-aware judgments. Rule-based systems can encode
domain knowledge but lack adaptability and struggle with the flexible logic required
in evolving fraud tactics.

More recent research has explored the use of deep learning and natural language
processing for financial analysis. Techniques such as BERT-based classification or
GPT-style prompting have been applied to tasks such as risk assessment, contract
summarization, and sentiment analysis in earnings calls. However, few of these models
are designed to integrate structured financial data and unstructured disclosures
simultaneously, and even fewer include mechanisms for explanation traceability or
abstention.

Explainable Al methods offer partial solutions. Attention maps, saliency methods,
and post-hoc interpretability techniques have been used to visualize the focus of model
reasoning. Nonetheless, these methods often lack fidelity to domain-specific logic and
fail to satisfy the evidentiary rigor required in forensic settings. Emerging research in
selective prediction and abstention learning offers a more promising direction,
particularly when combined with reinforcement learning from domain experts.

TraceFormer distinguishes itself by integrating cross-modal reasoning, explainable
decision pathways, and abstention logic, thereby addressing three core limitations of
prior work: lack of integration, lack of traceability, and overconfidence.

3 Model Design

TraceFormer is built to support forensic auditors in identifying, tracing, and
explaining instances of financial fraud across multiple data modalities. The architecture
integrates textual elements from disclosures and contracts, numerical inputs from
financial statements, and auxiliary metadata such as timestamps and organizational
hierarchies. These heterogeneous inputs are encoded using domain-specific encoders
and aligned through a shared transformer backbone.

The model organizes its inference process through hierarchical attention, allowing
it to prioritize different evidence types depending on context. For example, numerical
anomalies may carry more weight in detecting fictitious revenues, while inconsistent
language in emails may be crucial in identifying intent to deceive. This multi-layered
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attention mechanism allows the model to weigh contradictory or reinforcing evidence
more effectively than a flat fusion model.

To ensure that each decision is anchored in verifiable facts, the model constructs a
Fact Attribution Graph during inference. This graph encodes the logical steps linking
input evidence to the model’s final conclusion, referencing specific clauses, line items,
or metadata fields. The graph is then evaluated against forensic auditing criteria to
generate a natural language explanation.

An abstention module is embedded within the output layer. Trained using
reinforcement learning from expert-annotated examples, it monitors the coherence,
completeness, and domain-alignment of the reasoning chain. If gaps, conflicts, or low-
confidence patterns are detected, the module abstains from making a prediction. This
behavior is essential for supporting real-world use in legal or regulatory contexts,
where an incorrect accusation could lead to significant liability.

4 Experimental Setup

The evaluation of TraceFormer was conducted on the Multimodal Financial Fraud
Corpus (MFFC), a benchmark specifically developed for this work. The dataset
combines 200 real-world SEC enforcement action filings with 300 synthetically
constructed fraud scenarios. These scenarios include fabricated invoices, shell
company transactions, premature revenue recognition, and undisclosed related-party
dealings. Each case contains both unstructured text, such as emails and internal memos,
and structured data, including balance sheets and transaction logs.

The dataset was partitioned into 70% training, 15% validation, and 15% testing
sets, ensuring no overlap in entities or templates. Domain experts annotated more than
5,000 intermediate reasoning steps, including clause-level justifications and fraud type
labels. These annotations were used both for supervised fine-tuning and as feedback
for reinforcement learning.

Baseline models included vanilla GPT-4, GPT-4 with chain-of-thought prompting,
a BERT-based classifier augmented with numerical features, and a hybrid CNN-LSTM
architecture for multimodal fusion. Evaluation metrics covered fraud detection
accuracy, explanation quality, abstention precision, and evidential traceability. All
experiments were run on a 16-GPU A100 cluster, with model selection guided by grid
search on the validation set and performance variance assessed across five random
seeds.

5 Results

TraceFormer demonstrated superior performance across all evaluation dimensions.
On the held-out test set, it achieved a fraud detection accuracy of 91.3%, outperforming
GPT-4 with chain-of-thought prompting (82.6%) and the best-performing hybrid
model (78.9%). Its explanations were rated an average of 4.7 out of 5 in terms of
coherence and traceability by a panel of forensic accounting professionals, compared
to 3.9 for GPT-4 and 3.6 for the CNN-LSTM model.

The Fact Attribution Graph contributed to a 40% improvement in traceability score
relative to models without structured explanation mechanisms. Ablation tests
confirmed the importance of the abstention module: when removed, the false positive
rate increased by over 11%, and the system often produced unsupported conclusions.
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The model’s rejection precision was 93%, indicating that when it chose not to issue a
verdict, the underlying evidence indeed lacked sufficient clarity or coherence.

Case studies further illustrated the system’s practical utility. In a synthetic case
involving inflated software license revenues, TraceFormer deferred judgment due to
conflicting evidence in contractual milestones. By contrast, baseline models issued
incorrect accusations. In a real-world scenario involving undisclosed related-party
loans, TraceFormer successfully identified inconsistencies between board minutes and
financial disclosures, correctly flagging the transaction as fraudulent.

6 Discussion

TraceFormer represents a significant advancement in Al-assisted forensic auditing.
Its architecture not only supports high accuracy but also enforces rigorous standards
for interpretability and caution. By modeling the reasoning process explicitly through
a Fact Attribution Graph and refusing to speculate when confidence is low, it aligns
well with the high-stakes environment of forensic accounting.

Despite its strengths, the model still faces several limitations. Synthetic cases,
although carefully constructed, may not fully capture the complexity of real-world
fraud. Jurisdiction-specific accounting standards and multilingual financial documents
also present ongoing challenges for generalization. Moreover, the current graph
interface, though logically structured, may require adaptation for practical use by
investigators unfamiliar with graph analytics.

Future work should explore dynamic thresholding for abstention, human-in-the-
loop feedback loops during live audits, and visualization tools that present attribution
graphs in more auditor-friendly formats. Additional research is also needed to address
adversarial manipulation of financial texts and to incorporate continuous learning from
new fraud typologies.

7 Conclusion

This paper presents TraceFormer, an explainable, multimodal transformer
architecture designed for the forensic analysis of financial reporting fraud. By
integrating attention-guided evidence fusion, structured reasoning graphs, and a
domain-calibrated abstention mechanism, TraceFormer advances the reliability and
interpretability of language models in the auditing domain. Its strong empirical
performance on both real-world and synthetic datasets suggests substantial potential
for deployment in regulatory, legal, and investigative contexts. Future extensions will
aim to scale its applicability across languages, jurisdictions, and evolving forms of
financial deception.
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IT-MPOEKTHU 3 ONTUMIBALII IH(?OPMAHIIZHJ/IX
HOTOKIB: ITPUKJIAJIN YCIIIIITHOI PEAJII3ALLIIL

Kopaynos Cepriii FOpiitioBuy,

CTapIIni BUKJIaga4y

[HCTUTYT 1IHPOPMALIITHUX TEXHOJIOT1H B €KOHOMIIII

KuiBchkuit HalioHanbHUIM €KOHOMIUYHUHN YHiIBepcuTeT iMeHi Banuma ['eTbmana

VY cyuacHux ymoBax 1iudpoBoi TpaHchopmaliii KIFOYOBOIO MPOOIEMOIO T1SITBHOCTI
HIITPUEMCTB CTa€ HES(EKTUBHICTh YIPaBIiHHA 1HGOPMAIIMHUMU MOTOKaMH, IO
CIIPUYMHSE 3aTPUMKH B MPHUHHATTI pillieHb, AyOJMtoBaHHS (YHKIIHA Ta 3HUKCHHS
MPOyKTUBHOCTI O13HEC-TpolieciB. Benuki o0caru nanux norpedyroTh IHTETPOBAaHUX
IT-pimens st iXx oOpoOKM, aHANMi3y W ONEPaTUBHOTO BUKOpPUCTaHHA. BincyTHicTh
y3roKeHoi 1H(QOpMaIiitHOT CHCTeMH YCKIIATHIOE JOCITHEHHS CTpATETIvyHUX IiIeH 1
CTBOPIOE PHU3HMKHK (dparMeHTalii KOMyHIKaliid BcepeauHi opraizaiii.Onrtumizamis
1H(popMaliitHuX MOTOKIB 3acobamu IT-MPOEKTIB € HEOOX1THOIO YMOBOIO ITiABUIIEHHS
€()EeKTUBHOCTI YIIPABIIHHS Ta KOHKYPEHTOCIIPOMOKHOCTI. CydacHi TexHoorii - ERP-
CUCTEMH, XMapHI MIaTdopMH, 3acoO0M aBTOMAaTU3aIlll JOKYMEHTOOOIry - Tat0Th 3MOTY
MepelTy A0 ILUIICHOro ympaBimiHHS 1H(opmaniero. HaykoBe 3HaueHHA mnpoOsiemMu
MOJISIrae y po3po01i Moieiel 1 KpUTEPIiB ONTUMI3aLlli MOTOKIB, TO/1 K MPAKTUYHE - Y
3MEHILIECHHI BUTpaT, MNPUCKOPEHHI OOpOOKM [aHMX Ta MIJBHUILEHHI MPO30POCTI
YIPABIIHCHKUX PIIICHb.

Metoto nocmikeHHsT € oOrpyHTyBaHHs poii IT-mpoektiB B  onrtumizarii
iH(MOpMAaIIHHUX MTOTOKIB MIAMPUEMCTBA Ta aHAI3 YMOB iX e(EeKTUBHOI peasizailii Ha
OCHOBI YCITIIITHUX MPUKJIAJIIB 13 TPAKTUKH.

[HdopmariiitHi TOTOKM B Cy4YyaCHHUX OpTaHi3alliiX YTBOPIOIOTh CKJIAIHY
OaratopiBHEBY CUCTEMY OOMIHY JaHUMHU, SIKa OXOILUTIOE SIK BHYTPIIIIHI, TaK 1 30BHIIIHI
KaHaJIM KOMYHIKaIlli, a TaKOXX BKJIIOYAa€ BEPTUKAJIbHI, TOPU3OHTAIbHI, MpsAMI Ta
3BOPOTHI B3a€MO3B’SI3KM. 30BHIIIIHI MOTOKU 3a0€3MeYyI0Th B3aEMO/IIIO 3 MAPTHEPAMH,
KJIIEHTaMHU, PETYJISATOPAMHU, TOJ1 K BHYTPIIIHI KOOPJIUHYIOTb AISUIBHICTh CTPYKTYPHUX
MIApO3AUIIB. BepTukanbHi MOTOKA CHPSIMOBAaHI Ha MEpeJaBaHHsA YNPaBIIHCHKUX
pIllIeHb 1 3BITHOCTI MK PIBHSIMHU 1€papXii, a TOPU30HTANIbHI — HA OOMIH 1H(POPMAILIIE€IO
MK (QYHKI[IOHAIBHUMH BIJIJIaMU, 110 OCOOJMBO BAXIUBO JJISI MIKIUCIUIUTIHAPHUX
nporieciB. HasiBHICTh 3BOPOTHOIO 3B’SI3Ky B CHUCTEMI MOTOKIB J03BOJISIE 3/1HCHIOBATH
KOHTpOJIb, ONEpPAaTUBHE KOPUTYBAaHHS Al Ta MIABHUILYBAaTH SIKICTh YIPaBIIHCHKUX
pIIICHB.

VY npaktuii QyHKUIIOHYBaHHS MIANPUEMCTB Il TOTOKU MEPEIUIITAIOTHCS B €IUHY
iHbOpMallIiHy Mepexy, 110 3abe3rneuye y3ro/UKeHICTh il 1 CTIHKICTh omeparii.
Hampuknan, y BUpOOHMYMX KOMITaHISIX BHYTPIIIHI TOPU30HTAIBHI TOTOKH MIX
JIOTICTHKOIO, 3aKyHIBISIMH Ta BIAJIIJIOM IJIaHYBaHHS 3a0€3MeUy0Th TOUHE BUKOHAHHS
3aMOBJICHb 1 3MEHIIEHHS BUTpaT. Y (IHAHCOBUX YCTAHOBAaX BEpPTUKAIbHI
dbopMamizoBaHi TMOTOKM BHKOPUCTOBYIOTHCS IS TIepefaBaHHS HOPMATHBHOI
iHdopmalii, BOAHOYAC TOPU3OHTAIbHI  HepOpMalibHI  OOMIHM  CHPUSIOTH
OTEpaTUBHOMY TIPUHHATTIO pIMIEHb Yy HECTAaHAAPTHUX CHUTyalisX. AKTHUBHE
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BrpoBapkeHHs ERP, CRM 1 cucteM eJeKTpOHHOIO0 JOKYMEHTOOOITY CIpHUsie
aBTOMATHU3aIli IUX TPOIECIB, MO3BOJISIIOUMA CTPYKTYpyBaTH, KOHTPOJIIOBATH U
npucKopioBaTtu oO0ir iHpopMarlii. 30Kkpema, B PUTEIII Taki CUCTEMH CHHXPOHI3YIOTh
JaHl PO 3amacu, MPOJaXi Ta IMOCTaBKH, IO MIHIMI3yE TOMUJIKHA Ta IIiJBUIILYE
e(eKTUBHICTH JaHITIora moctadyanHs (Tabi. 1).
Taomung 1
Kitrouosi IT-pimenns ans ontuMizanii iHpopmaliitHoro oOMiHy
Edext nns
iH(popMaliiftHOro 0OMiHy
V3romKeHicTh JaHUX
MIDX TiAPO3IiIaMu,
3MCHIIICHHS ,I[Y6JIIOBaHH5[
Hoctyn 10 noBHO1
icTopii KOMyHIKaIii i3
KIIIEHTaMHU
[IBuakui nomyxk
I[OKYMCHTiB, 3MCHIICHHSA
BTpPAaT HECTPYKTYPOBAHOI
iHbopMmarii
IIpo3opa nepenava
3aBAaHb, KOHTPOJIb 34
BUKOHAHHAM Y
MIDKITIIPO3IIIOBHX MpoLIecax

IT-pimenns OcHOBHE NPU3HAYEHHS

IaTerpartis 6i3Hec-
MPOLIECiB, OOIIK pecypciB y
peagbHOMY Yaci

YnpaBiiHHS B3a€EMOIIEI0
3 KJIIEHTaMHU, TIEpCOHaTI3aIlist
cepBicy

ERP-cuctemu (SAP,
Oracle NetSuite)

CRM-cucremu
(Salesforce, Zoho CRM)

ABTOMaTH3alis
JTOKYMEHTOO00ITy, KOHTPOIIb
JOCTYITy, apXiByBaHHS

ECM-cucremn
(OpenText, DocuWare)

MogenroBaHHs i
aBTOMaTH3allis Oi3Hec-
MPOIIECiB

BPM-muardopmu
(Camunda, Bizagi)

Bl-cucremu (Power BI,
Tableau)

AHaJIITHKA BEIUKUX
TaHWX, Bi3yai3amis
yIpaBIiHCHKO1 iHbOopMaIlii

[TpuiiHATTS pileHb Ha
OCHOBI aKTyaJIbHUX 1
JOCTYIHUX JAHUX

Licepeno: cghopmosaro aemopom Ha ocrosi [1,;5]

Ha npaktumi ERP-cucteMu  1€MOHCTPYIOTH  BHCOKY  €(EKTHBHICTH Y
TpaHcdopmallii BHyTPIIHIX 1IHPOPMALIIHUX MMOTOKIB 1 CTBOPEHH1 €AMHOTO LIU(POBOTO
MPOCTOPY MIANPUEMCTBA. 3aCTOCYBaHHS CyYaCHUX MIaTPOPM J03BOJIA€ YHIPIKYBATH
O13Hec-poliec B OaraToHaIlOHAJIBLHOMY CEpPEIOBHIII, 3HAYHO CKOPOTUTH 4Yac Ha
(dhopMyBaHHS 3BITHOCTI, MPOBEJCHHS 3aKymiBedb 1 JOricThuky [6]. B ymoBax
YKpaiHCBKOTO pUHKY BHpoBaKeHHs ERP-pimens crnpuse aBroMatnzariii KIIFOUY0BUX
GyHKIIIHM, 30KpemMa yMIpaBIiHHS JTOTOBOPAMH, 3aKyMHIBISMHU, CKIAJCHKUM OOJIIKOM Ta
JOKYMEHTOOOITOM, IO 3MEHIIYe OO0CAT PYydYHOI Mpaii ¥ MiJBHIILYE MPO30PICTh
koHTpoisito [7]. Kpim Ttoro, amanrtamis Qyskiionanry ERP no nokambHux BuUMOT
J03BOJISI€ TIJBUIIMTHA THYYKICTh YIpPaBIIHHS B KOMIIaHIAX, IIO TMpaIiolTh Y
TUCTpuO I0TOPCHKOMY a00 CepBICHOMY cermMeHTi [8].

ECM-pimmennss € mieBUM 1HCTPYMEHTOM i pOOOTH 3 HECTPYKTYPOBAHUMU
MacuBaMM JIOKYMEHTIB: iX BUKOpHCTaHHs 3abe3reuye 1MudpoBy oOpOOKY BEITUKOTO
o0csry (iHaHCOBOI JOKyMeEHTallli, BIMOBIAHICT, BUMOTaM ayAUTy Ta ONEpaTUBHUIMA
noctyn g0 aganux [9]. Cpoeto uyeproto, BPM-mnatdopmu A0BOJSTH CBOIO
edexTuBHICTh Y cdepax, 10 NOTpeOyroTh MacIITabOBaHOCTI, THYYKOI JIOTIKH Ta
YIpaBIIHHSA YUCICHHUMH B3a€MOIIOB’I3aHUMU IPOLIECAMH - 30KpeMa B CHCTEMax 13
MIKPOCEPBICHOIO apXiTEKTyporo Ta BukopuctaHHsiM RPA-060TiB [10]. ¥V BiTUM3HSHOMY
0aHKIBCBKOMY CEKTOpl TMOJIOHI PpIlIEHHsS JIOBEJIU JOIIJIBHICTh aBTOMAaTHU3allil
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BHYTPIIIHIX MPOIIECIB HA OCHOB1 MOJIEJIIOBAHHS Ta KOHTPOJIIO )KUTTEBOTO LIMKITY 3a7a4,
10 MiATBEP/HKEHO Tamy3eBUMH KoHpepenisamu [11].

Y codepi Bl-cuctem mnpakTuyHe BUKOPHCTAHHS AaHATITUYHUX 1HCTPYMEHTIB
JI03BOJISIE TIOJICHHO BiJICTIAKOBYBATH KJIFOYOBI MOKAa3HUKU MisUTBHOCTI, BKJIIOYHO 3
TOBapHUMHU 3aJMIIKaMH, O0OCSTaMu TMPOJaXy Ta TOBEIIHKOBUMHU IIAOIOHAMHU
CTIOKMBAYIB, III0 YMOKJIMBIIIOE CBOEYACHY aJalTalllI0 MAPKETUHTOBUX Ta JIOT1ICTUYHUX
pimens [ 12]. Ananoriunao, 3actocyBadfds BI-momymiB y myOGmigHOMY CEKTOpI, 30KpemMa
B €JIEKTPOHHUX 3aKYIIIBIISIX, 3a0€31eUy€ MPO30PiCTh, BUSBICHHS PU3HKIB 1 OTIEPATUBHY
OIIHKY JTMHAMIKH TOPTiB y peXHUMI peanbHoro vacy [13].

BnpoBajkeHHs1 1HTErpoBaHUX 1H(QOPMAIIHHUX CHUCTEM Y MIANPUEMHHUIIBKOMY
CEpElIOBHUIILIl CYNPOBOUKYETHCS PAIOM CUCTEMHUX Oap’epiB, WO CTPUMYIOTh
edexTuBHY LU(PpOBY TpaHchopmaiiito. OgHIEIO 3 OCHOBHUX MPOOJIEM € OpraHi3alliifHa
1HEepTHICTh: TiepeOyaoBa Oi3HEC-NIPOIECiB, AKy MOTpeOyroTh I[T-pimenHs, yacrto
CIIPUHUMAETHCS SIK 3arpo3a CTabUIBHOCTI, 0COOJMBO B MaMX 1 CEPEIHIX KOMITaHIsAX.
BiacyTHicTh 4YiTKOI BHYTPINIHBOI cTparerii  1udpoBi3alii MNPU3BOIUTH O
MTOBEPXHEBOT'O BIPOBAKEHHS 0€3 NIMOO0KOT0 aHaIi3y HOTOYHUX MPOLIECIB.

3HaYHUM OOMEXKEHHSIM BHUCTyMae NneIUT KBali(PIKOBAaHUX KaJpiB, 3AATHHUX
CYNpOBOJ)KYBAaTH MPOLEC IHTErpalili He JIMIIE TEXHIYHO, a i ymnpaBmHCbKO. Lle
MI1JBUIIY€ 3aJI€AKHICTh B/l 30BHIMIHIX MIIPSIHUKIB 1 3HUKYE TANTUBHICTD MPOEKTY 10
notped mianpuemcTia [1]. @iHaHCOBI 0OMEXKEHHS TAKOX MalOTh KPUTUYHE 3HAUCHHS:
MOTPU JOCTYIHICTh XMAPHUX PIIIEHb, BATPATH HA a/IaNTaIlll0, HABYAHHS ITEPCOHAITY ¢
OHOBJICHHS IHPPACTPYKTYPHU 3IUIIAIOTHCS] BATOMUMH JIJ1s1 O1IBIIOCTI KOMIaHi# [2].

[IpoGnemoro € 1 TexHOOTIYHA (PParMEHTOBAHICTh: y 0araThOoX OpraHizalisx yxe
(YHKIIIOHYIOTh HEIHTErpOBaHI a00 3acTapiii CUCTEMH, 110 CTBOPIOE TPYAHOII MpU
MEPEHECEHH] JTaHUX, y3TOJKEHHI (POpPMATIB 1 YHEMOMJIMBIIIOE CTBOPEHHS IIUTICHOI
iH(dopmariiinoi apxitektypu [4]. JlomaTKOBUM YCKJIQJHEHHSIM € OIlip MEpPCOHAy -
HeOakaHHs 3MIHIOBaTH 3BUYHI MIJIXO0IU, CyMHIBU IIOAO JOLIJIBHOCTI HOBUX CUCTEM 1
HEJOCTaTHS y4acTh KIHIIEBUX KOPUCTYBayiB y MpoIleci BIpoBaKeHHs. be3 3amydenns
MEPCOHANTy Ta MIATPUMKH KEPIBHUIITBA HaBITh HAWCYyYacHIII PIIIEHHS PU3UKYIOTh
3UIMIIUTUCS HEJOTHTErPOBAaHUMHU a00 BUKOPUCTOBYBATUCS (POPMAIIBHO.

EdexktuBne BrnpoBamxeHHs [T-mpoekTiB [ onTuMizalii 1HQOpMaLIiHOTO
CepelloBUIIla OpraHizaiii BHUMAarae IOETAMHOrO TIAXO0dy, 3aCHOBAHOTO Ha
MOMNEPEeIHbOMY aHalli31 O13Hec-mpolieciB. BaxxauBo po3noyaTu 3 ayAuTy ICHYIOUYUX
iHQopMaIIfHUX TOTOKIB 3 METOI0 BHUSABJICHHS JyOJtOBaHHS, PO3PHUBIB 1
HeyHipikoBaHUX (GopmaTiB, MO J03BOJISIE CHOPMYBATH pEIICBAaHTHE TEXHIYHE
3aBAaHHs. BuU3HaueHHsS peanbHUX MOTpeO opraHizaimii Ha I[bOMY e€Tami 3a0e3neuye
BIJITIOBI/IHICTh MPOEKTY HE JIUIIIEC TEXHIYHUM CTaHAApTaM, a i YIPaBIiHCHKUM ITiJISIM.

Kir04oBMM YHMHHUKOM YyCHIXy € 3alydeHHs CTEMKXOJIepiB 1 KOPUCTYyBadiB 10
(dbopMyBaHHS BHMOT, IO MiJBUIIY€E PIBEHb MPUNHATTA CUCTEMH Ta aNanTye ii 10
cietudiky (QyHKIIOHATBHUX MiApo3aALTB. [lapanenbHO HEOOXITHO OpraHi3yBaTH
HaBYaHHA MEPCOHANY, 10 BKJIIOYAE HE JUIIEe TEXHIYHY MiATOTOBKY, a i (pOpMyBaHHS
HaBMYOK IM(poBoi B3aemosii. CynpoBijg KOPUCTYBadiB Ha €Taml ajanTauii - yepes
CITY>K0y MIATPUMKHU a00 BHYTPIIIHIX «amOacaaopiBy» - 3a0e3reuye CTINKe BKIIOUEHHS
HOBOi CUCTEMU B po0O0Yl IIPOIIECH.
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BripoBamkeHHs AOIIBHO peani3oByBaTH MOETAHO a00 MOYJIbHO, 3 TECTYBAaHHIM
1 KOpEKIE€r0 Ha KOXKHOMY eTarti. Lle MiHIMI3y€e pu3HKH 1 JO3BOJISIE a1aNTyBaTH PIlLICHHS
710 3BOPOTHOTO 3B’s13Ky. OCOONMBY yBary Ciif TMpUIUIUTH THTErpaiii 3 HasIBHUMU
mwiaropmMamMu ¥ JOTpUMaHHIO BUMOT iH(opmamiiftHoi Oe3mexku. 3aBepliaTbHUM
€JIEMEHTOM € TO00yJ0Ba CHCTEMH MOHITOPUHTY €(PEKTUBHOCTI 1H(OPMALIIHOTO
0OMIHYy Ta TOTOBHICTh O MaciITa0yBaHHS y MEXax 3arajbHoi cTpaTerii HudpoBoro
PO3BUTKY OpraHizaii.
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oA CYYACHHUX JOCTIIXKEHDb I HPAKTHKH
HUD®POBOI'O HIBEJIIOBAHHA Y CBITOBIA 'EOJAE3II

boanap Cepriii IlerpoBuu
acuCTeHT Kadeapu reoesii Ta kaprorpadii,
KuiBcrkuit HamionanbHui yHiBepcuteT iMeHi Tapaca IlleBuenka

I'onuapenko Ouexkcanap CrenaHoBuY
noneHT kadeapu reoaesii Ta kaprorpadii, KaHIUIAT TEXHIYHUX HAYK,
KuiBchkuit HamionanbHui yHiBepcuteT iMeHi Tapaca IlleBuenka

AKTyaJbHICTh TeMH. ['eoMeTpruyHE HIBEMIOBaHHS OYyJIO 1 3aMILAETHCA OJJHUM
3 OCHOBHUX METOJIB OTPMMaHHS BHCOTHUX BIAMITOK Yy reojesii. [lompu mnosBy
CYNyTHUKOBHUX TEXHOJIOT1 BHU3HAYECHHS BUCOT, KJIACHYHE HIBEIIOBAHHS MPOJIOBXKYE
IIMPOKO 3aCTOCOBYBATHCS MAJIi CTBOPEHHS JI€P)KaBHUX BHCOKOTOYHHMX BHMCOTHHUX
Mmepex. Ludpose HiBenroBaHHS, IO 3A1MCHIOETHCS 3a JOMOMOTOI0 E€IEKTPOHHHUX
HIBEJIPIB, BIITpAa€ KIOYOBY pOJb Y CyYacHIW reo/e3uydHiil mpakTtuii. BoHo
3a0e3neyye BHUCOKY TOYHICTb BHUMIPIOBAHHSA NEPEBUILIEHb Ta 3HAYHO II1JIBUILYE
MPOJIYKTUBHICTh POOIT 32 paxyHOK aBTOMAaTH3allll 3YMTYBaHHS Ta OOpPOOKH JIaHUX.
Takum yrHOM, BIPOBAHKEHHS TU(POBUX HIBEIIPIB € BAXKIUBUM KPOKOM Y PO3BUTKY
reoJIe3UYHUX BUMIPIOBaHb, 10 30€piraloTb CBO€ 3HA4YEHHS HaBITh B enoxy GNSS-
TEXHOJIOT1M.

Pesyabtatn pociaimkennsi. llepun nepenymoBu il HOSIBU  LU(DPOBUX
HIBENIpiB OyJM 3akjajieHi e B cepeauHi XX CTOMTTI. 3okpeMa, y 1966 p. Oymo
3aMpONOHOBAHO MPOTOTHI, B SIKOMY 300pa)KeHHSI pEHKH TOPIBHIOBAJIOCS 3 €TAIOHOM
y (poKasIbHIN MJIOLIMHI, OJHAK PO3BUTOK EJIEKTPOHIKM TOJ1 HE JI03BOJIMB peaji3yBaTH
o 11et0. Jlume 3 nossoro I133-matpuns (CCD) Ta MiKpompolecopiB Ha MOYATKY
1980-x poKiB cTajau MOXJIMBUMU MOBHOIIHHI ITM(POBI HiBeTipH. JLOCTi THUIIBKI TPYTTH
B €BpOIIl aKTUBHO MPAIIOBaIM HaJ TaKUMH NpuiiafamMu: Hanpukiaa, y HimeuunHi (
Hpes3nen cminbHo 3 Carl Zeiss) y 1982—-1988 pp. po3pobisnu mudpoBuit HiBeip Ha
6a3i icayrouoro Ni002. [Tepmmii cepiitnuit nudposuii HiBemip 3’ saBuBcs B 1990 porii,
[0 03HAMEHYBAJIO MTOYATOK HOBO1 ““MYJIbTUCEHCOPHOI~ (ha3u B reoie31i — 0JHOYACHO 3
nosiBoto GPS-npuiimauiB 1 enektpoHHux TaxeomerpiB. Ha mouarky 1990-x Bigomi
BUPOOHUKH Teoqe3nyHoro obnanuanns (Leica, Carl Zeiss/Trimble, Sokkia, Topcon)
MPEACTABWIM MOJIEN IM(PPOBUX HIBETIPIB, IPUAATHI AJIS IPAKTUYHOTO BUKOPUCTAHHS
Yy BUCOKOTOYHOMY HiBemoBaHHI. CtanoM Ha 2003 p. uu@poBi HIBENIIpU UX YOTUPHOX
¢bipM cTanu 3araIbHONPUINHATUMU JJI MPEUU31MHIX BUCOTHUX BUMIPIOBAHb.

OnHYM 3 BOXJIMBUX HAMPSIMKIB JAOCIIKEHb CTAJIO IMiABUIIEHHS IIBUIKOCTI Ta
edekTUBHOCTI HiBemtoBaHHSA. Y 1970-Xx pokax BUHUKIA KOHIIEMI[iSi MOTOPU30BAHOTO
HIBEJIIOBAaHHS — TIPOKJIAJaHHS HIBEJNIPHUX XOJIB 3a JIOMOMOTOI TMPHIIALY,
BCTAHOBJICHOTO Ha TpaHCHOpTHOMY 3aco0i. lleit mimxim Bmepiie peani3oBaHO B
Himeuuuni, 3romom y IIBemii, IlIBeiinapii, ®panmii, CIIIA Ta iHmwMx KpaiHax.
BnpoBamxeHHsT MOTOPH30BAaHUX CHUCTEM Yy TIOEHAHHI 3 €JIEKTPOHHUMH HiBEJlipaMu
710 3MOTY TIPOBOJUTH BHUMIPIOBAHHS MPAKTHYHO ILJIOA000BO MPOTATOM YCHOTO
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MOJILOBOTO CE30HY 1 3a pI3HUX MOroJHUX yMOB. 30kpema, gocia IlIBerii mokaszas
3HIDKEHHS co0iBapTocTi poOIiT Ha ~50% TMOpIBHSHO 3 KIACUYHUMH METOAaMU
HIBEJIIOBAaHHS. Ba)KTMBUM TEXHIYHUM MPOPUBOM CTajio cTBOpeHHs ¢ipmoro Carl Zeiss
HiBemipa Ni-002 y 1972 p., skuif nepuiM aBTOMaTHYHO BCTAHOBIIIOBAB BI3HUPHY BiCh
npuiagy B ropu3oHT. Hamami 3’siBunmcs nudpoBi Moneni 3 KOMIEHCATOPaMH, IO
J0JTATKOBO CHPOCTHIIO poboTy omeparopa. CydacHi mudpoBi HiBeTipu (HAPUKIAI,
Leica DNAO3) y MOTOPM30BaHHUX CHUCTEMax JOCSTAlOTh CEPEAHBOI IIBHIKOCTI
HiBEJIIOBaHHS J0 2,2 KM/TOJ IpU CepeHii JOBXKUHI 1ieya ~35 M. Y TUIIOBUX yMOBax
BCTAHOBJICHHS HIBENipa 1 3HATTS BIJTIKIB HA CTaHIl 3aliMae ~2 XBUJIMHU, a 3a JICHb
MOKHA MPOKJIACTH 0 12 KM HIBETIPHOro X0ay. TakuM YMHOM, CBITOBI JIOCTIKEHHS
MIITBEPINIIN, 0 MOEAHAHHS CYYaCHMX MPHIIAIIB 1 TEXHOJOT1M 3HAYHO ITiJABHUIILYE
MPOIYKTUBHICTh HIBEJIIOBaHHS 0€3 BTPAaTH TOYHOCTI.

[lepeBarm 1HMGPOBOrOo HIBEIIOBAHHA HAJl ONTHYHUM CTajd MPEIMETOM
YHUCIEHHUX JOCHIIKEHb. ['OJIOBHUM JOCATHEHHSIM € YCYHEHHS Cy0 €KTUBHOI
CKJIQJIOBOI MPHY 3UUTYBAaHHI PEUKU: €JIEKTPOHHHUM HIBEJIIP aBTOMATHYHO 3HIMAE BIJTIK
3 IHBapHOi PEHKHU 3 IITPUX-KOJIOM, JIIKBIJIOBYIOUM OCHOBHE JIKEPEIO MOMHIOK —
JOJCHKUI (haKTOp NpH Bi3yBaHHI mWIKand. [Ipu npomy npumnaa BUKOHYe OaraTopa3oBe
3YNTYBAHHS Ta YCEPETHEHHS, IO MIABHUINYE HAIINHICTH OTPUMAHOTO PE3yINbTaTYy.
JlpyTuM Ba)JIMBUM BJIOCKOHAJICHHSIM CTajiO BIIPOBA/KEHHS €JIEKTPOHHOI MmaM’sITi Ta
BOYJIOBAaHOT'O MPOrPaMHOTO 3a0E3MEUCHHS, SIKE BUKOHYE OOYHCIEHHS 1 KOHTPOJb
SKOCT1 BUMIPIOBaHb y peasibHOMY 4aci. HiBesip cam KOHTPOITIIO€ JOTPUMAHHS PIBHOCTI
Iieyel, yacy CIOCTEpE)KEHb Ta IHIIMX MapaMeTpiB, a MiCis 3aBEPIICHHS XOIy
KOPHUCTYBa4 0Jipa3y OTPUMY€ pe3yJbTaT BHUPIBHIOBaHHS BHUCOT. JlaHi BHUMIpIB TpH
HEOOXITHOCTI EKCIOPTYIOThCS IO KOMIT'IoTepa JUisl TOJajbInoi 0OpoOKku abo
1HTerpaitiii 3 pe3yJabTaTaMu IHITUX Teoe3ndHuX poOiT. CYKyIHICTh ITUX ()aKTOPIB BE/IE
710 3MEHIIICHHSI HABAHTAKEHHSI Ha OTlepaTopa Ta IMiJIBUILIEHHS TOYHOCTI HIBEIIOBAHHS.
3a pe3yJbTaTaMd TMOPIBHAJIBHUX EKCIIEPUMEHTIB BCTAHOBJIEHO, WLI0 LHU(pPOBE
HIBEJIIOBaHHs 3a0e31euye OUTbII cTa0lIbHI Ta HA/lIHI pe3yJIbTaTH, HI’K AJIbT€PHATUBHI
METO/M BU3HAYEHHS BUCOT (TPUTOHOMETPUYHE HiBEItOBaHHS TeonomiToM abo GNSS-
BUMIPIOBAHHA): PO301KHOCTI MK HUMH, SIK NPAaBWIO, HE IMEPEBUILYIOTH KIIBKOX
MUIIMETPIB, TPUUYOMY T€OMETPUYHE HIBEJIOBaHHS 3 AKICHUM HU(POBUM HIBEIIPOM
TPaIUIIMHO BUBHAHO HANOUIBIII TOYHUM METOJIOM.

OxkpeMmy yBary HayKOBIIl CBITY NPUAUISIIOTH METPOJIOTTYHOMY 3a0€3MEUECHHIO
rdpoBux HiBemipiB. Uepe3 BUCOKI BUMOTH IO TOYHOCTI MOCTAE 3a/1aua KajaiOpyBaHHS
SK CaMOro Mpuiamy, Tak 1 HiBemipHux perok. Tak, mnociigauku 3 TY ['pair (ABcTpis)
pPO3pOOMIN CIieliabHUNA BEPTUKAIBHUN KOMMApAaTop Il CUCTEMHOI KaJiOpOBKHU
1upoBUX HiBENIpiB 1 periok. EkciepuMeHTanbHUMH JOCTIHKEHASIMU 0YJI0 TOBECHO,
110 TaKa CHCTeMHa KaliOpoBKa J03BOJIsI€ BU3HAYUTH MACIITaAOHHHN KOS(DIIIEHT BCHOTO
HIBEJIIPHOTO KOMIUIEKCY «IpHIag+peiika» 3 HEeBU3HAUCHICTIO Topsnky 1 ppm. Ile
HaJ[3BUYAHO BUCOKUN PIBEHb TOUHOCTI, SKUH 3a0€e31euye y3rosKeHiCTh BUMIPIOBaHb
Ha piBHi 0,1 MM HaBITh TNpH BEIUKHUX IMEpEeBUIIEHHsAX. B OaraTthbox KpaiHax
BIIPOBA/DKEHO a00 OHOBIIGHO HOPMATHBHI JOKYMEHTH, IO PETJIaMEHTYIOTh
BUKOPUCTAaHHA LIM(PPOBUX HIBEIIPIB Yy JEp>KaBHUX BUCOTHUX Mepexax. Hanpukian, y
CIHIA ®enepanbauii komiter reorpadpiunux ganux (FGDC) Bupmas cneuianbHi
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crienudikalii Ta IHCTPYKINT 00 3aCTOCYBaHHS €JEKTPOHHHUX HIBEIIPIB 1 MITPUX-
KOZIOBUX PEUOK JJI1 BUCOKOTOYHMX HiBeTIpHUX Mepex. Lli cranaapTi BCTaHOBIIOIOTH
BHUMOTH JI0 TIPUJIAJIIB, METOJIMKHU MOJILOBUX POOIT Ta MEPEBIPKH TOYHOCTI, SIKI Cy4acHi
1u(poBi HIBETIpU YCHINIHO 33J0BOJBHIIOTh. TakuM YMHOM, Yy CBITOBIM MpaKTHUIL
CTBOPEHO TMEePeyMOBH JUISI MAKCUMAJIbHO €()eKTUBHOTO BUKOPUCTAHHS MOKIUBOCTEN
1M(POBOTO HIBETIOBAHHS.

HaykoBii TakoX JOCHIIKYIOTh PO3IMIMUPEHHS TEXHIYHUX MOKIUBOCTEU
upoBuX HIBeNIpiB. 30KpemMa, MPOBOAMINUCS EKCIEPUMEHTH II0A0 30UIbIIEHHS
JTAIBHOCTI Bi3yBaHHS I CICHiaJbHUX 3aBAaHb (HIBEIIOBAaHHS Yepe3 BOJOWMH,
YIICIUHU TOIIO). B 0lHOMY 3 JAOCIHIPKEHb NIIAXOM 301IbIIEHHS MaclTaly IITPHUX-
KOAYy Ha peuill BIajgocs AOCATTH CTIMKOTO 3UMTYyBaHHSA Ha BijcTaHsax 10 ~400 M 3a
nornomMoroto HiBenipa Sokkia SDL30. Ile 3HauHo nepeBuiye THIOBY AaibHICTb ~100
M 1 posmupioe cdepy 3acTocyBaHHA HHUGPOBOro HiBemoBaHHSA. [HII poboTu
npucBsueHi iHTerpaiii udposux Hisenipis 3 THCC-cnocTrepexkxeHHSIMU Ta JIa3epHUM
CKaHYBaHHSIM U1 TOOYA0BH KOMIUIEKCHUX TPUBUMIPHUX Mojieniel MiciieBOCTi. Takum
YMHOM, TPUBA€ PO3BUTOK IHHOBAIlM, CHPSIMOBAaHMX HA MIJBUIIEHHS TOYHOCTI,
IIBUJIKO/II1 Ta YHIBEPCATIBHOCTI HIBEIIOBAIIBHUX POOIT.

BucnoBkn. [IpoBenenuii anasi3 cBITOBOTO JAOCBIAY AOCIIKEHb M1ITBEPIKYE,
o 1U@POBI HIBENIPU KaAPAUHAIBHO TMOJIMIIUIN TEXHOJIOTII0 T€OMETPUYHOTO
HIBEJIIOBaHHSA. BOHM yCyHYJIM OCHOBHI JIFOJICBKI MOXUOKH, aBTOMAaTH3yBaJIM IPOILIEC
BUMIPIOBAHHA 1 O0YHCIICHb, JO3BOJIMUIN PI13KO 30UIBIIUTUA MPOIYKTUBHICTH MOIHLOBUX
poOiT 0e3 BTpaTH TOYHOCTI. Y PI3HHX KpaiHax BIPOBAKEHHS IM(POBOTO
HIBEJIIOBaHHS CYINPOBOJUKYBAJOCA pPO3POOKOI0 HOBUX METOAUK (HANpUKIas,
MOTOPH30BaHE HIBEIIOBAHHS ) Ta CUCTEM KOHTPOJIIO TOUHOCTI (KajiOpyBaHHS MPHUIIA/IIB
1 peiiok). CyuacHi JOCHIDKEHHS 30CEpe/KeHI Ha YJIOCKOHAJICHHI alrOpUTMIB
00poOKH, KamiOpyBaHHI CUCTEM Ta MOETHAHHI HIBETIOBAHHS 3 1HITUMHU TEXHOJIOT1SIMHU.
HudpoBe HIBEIIOBAHHS, 3aBASKM CBOIM IlepeBaraMm, 3aJMIIAETHCS HE3aMIHHUM
IHCTpyMEHTOM Yy Teone3ii /uid 3aJad BUCOKOTOYHOTO BH3HAYEHHS BHUCOT,
3a0e3neuyroud HaAiiiHI pe3yiabTaTH B NPaKTULI 1HXXEHEPHUX BUIIYKYBaHb,
OyJIBHMIITBA Ta HAYKOBHX JOCIIKEHb.
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CTAJIMA PO3BUTOK TEPUTOPIAJIBHUX T'POMAL:
PEAJIII TA IEPCIHEKTUBHU

Hapuxk Ilerpo JIrooomupoBuy,
KaHIUJAT TeorpadiyHuX HAyK, JOICHT
TepHomninbCchbKHi HAllIOHAIBHUIN TIearoriyHuid yHiBepcuTeT iM. B.I'HaTioka

Hapuk JIrvo6omup IlerpoBuy,
JOKTOp reorpadiyHux HayK, mpodecop
TepHominbCchKHi HAllIOHAIBHUIN TIearoriyHuid yHiBepcuTeT iM. B.I'HaTioka

Hapuxk Boaxogumup Jlrvobomuposuy,
MaricTp eKoJIOTii. acIipaHT.
TepHONIBCHKUI HAIIIOHAJIBHUI MeJaroriyHuil yHiBepcHuTeT iM. B.I'HaTioKka

ITocTaHOBKa HAyKOBO-NPAKTHYHOI MPO0JIeMH, AKTYAJbHICTL i HOBHU3HA
pocaigkenHs., [IpodieMu po3BUTKY TEpUTOpIATBbHUX TpoMaj HaOydu OCOOIMBOL
aKmyanbHoCcmi Ha CydacHOMY eTami. BakiuBUM OCOOJMBOCTSAMU PO3BUTKY €
Y3TOJIKEHICTh €KOHOMIYHHUX, COLIAJIBHUX 1 €KOJIOTITYHHUX BEKTOPIB 3 ypaxXyBaHHSM
MOTEHITIaTy MICIIEBUX PECYPCIB, TOAATKOBUX CIIPUSATIMBUX YNHHUKIB: IHBECTHUIIIHUX,
JIOTICTUYHUX, THOPACTPYKTYpHUX. B paMkax TepUTOpiadbHUX TpOMaJ MPOBOJUTHCS
IHBEHTapH3allisl  pecypcHoi  0a3u, CTBOPIOIOTHCS  1HBECTHIIIMHI  TACIOPTH,
pPO3pOOISIOTECST  CTpaTerii  PO3BUTKY, AaHAMI3yIOThCA HasBHI mpoOJjemMu  Ta
OOTPYHTOBYIOThCS IUISIXM iX BupimeHHs. CKiIaJHe KOJO 3aBAaHb BUPINIYETHCS Ha X
PiBHSIX, IO MOTpeOye MEBHOTO PiBHA (PaxoBOi MIATOTOBKH YINPABIIHCHKUX KaJpiB,
3aMpOBaKEHHS JIIEBOIO MOHITOPUHTY MPOLIECIB PO3BUTKY. ABTOpaMHU OITyOJIIKOBAHO
Cepil0 cTaTed, MPUCBSIYEHUX aHaji3y MOTEHIlaly MPUPOJHUX PECYpCiB, MpodiieM
YIPaBIIHHS €KOJIOTTYHUM PO3BUTKOM, p030ajJaHCOBAHOCTI 3€MJIEKOPUCTYBAHHS TOLLO
[1,2,3]. Ho6u3na naHoro AOCHIIKEHHS IOJSATAa€ B aHaNI31l OCHOBHMX €KOHOMIYHHX,
COLIIAIbHUX, €KOJIOTIYHHUX IapaMeTpiB Ta YMHHHMKIB NEPCIEKTUBHOIO PO3BUTKY 1
THUIIOJOTISl TEPUTOPIATbHUX rpoMa]l TepHOMIIBCHKOI 001aCTI

Cranmuii po3BUTOK TEPUTOPIaIbHUX TPOMaJ — II€ TaKHWH IIJISX PO3BUTKY, SIKUN
3a0e3nedye 3aI0BOJICHHS MOTPeO HUHINMIHBOTO MOKOJIHHS, HE CTABJISIYM il 3arpo3y
MOKJIUBICTh 3aJ0BOJICHHSI TIOTpeO MalOyTHIX MOKOJiHb, OalaHCYIOYH MPU I[HOMY
€KOHOMIYHI, COIllaJibHI Ta EKOJIOTIYHI acrekTu. BiH mnepegdadae rapMOHIAHUN
PO3BUTOK IPOMAJIH, BKIIOYAIOUN €KOHOMIYHE 3pOCTaHHs, COlllaJIbHE OJIaromoayyds Ta
30epeKCHHS JOBKIJLIA.

OCHOBHI TPUHITUTIN CTAJIOTO PO3BUTKY TEPUTOPIATBHUX TPOMA/T;

o 30as1aHCOBAHICTB:

[TotpeOye y3romxeHHs] EKOHOMIYHUX, COIIAIBHUX Ta €KOJOTTYHUX 1HTEPECIB.

o ExoHoMivyHa eQeKTHBHICTH:

3abe3nedyeHHs] KOHKYPEHTOCIPOMOXKHOCTI TPOMaJiv, BIPOBAKEHHS 1HHOBAIIIH,
CTBOPEHHSI YMOB JIJI1 PO3BUTKY O13HECY.
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o ComiajgbHa crIpaBeJINBICTh:

PiBHuii mocTym 1m0 SKICHUX TIOCIYT, CTBOPEHHS KOMQOPTHOTO >KUTTEBOTO
cepeloBuIIa, 3a0e3MeYeHHS COLIAIbHOTO 3aXUCTY .

« ExoJjioriyna cTiiKicTh:

PamionanpHe  BHUKOpHUCTaHHS TNPUPOJHHX  PECypCiB, 3aXHCT JOBKLUILIA,
3ano0iraHHs TEXHOTEHHUM aBapisiM.

o YnpaBiliHHSI 3MiHAMU:

[Ipo3opicTh Ta nepeadadyBaHiCThb A1 BiIagU, y4acTh IPOMaJICBKOCTI Y MpoIiecax
NPUNHATTS plllIeHb, PO3BUTOK MICIIEBOTO CAMOBPSITyBaHHS.

Cranuii pO3BUTOK TEPUTOPIAIBHUX TpoMaa - 1€ NUIAX J0 3a0e3neueHHs
IPOIBITAHHS Ta J0OPOOYTY JJIsI HUHIIITHIX Ta MalOyTHIX TTOKOJIHb.

Marepiaaun Tta MeToau AoCTigxkeHHs. J[JIs OIIHKK CTAOTO PO3BUTKY Trpomaj
OyJ10 3aCTOCOBAHO JIBA OCHOBHI MOKA3HUKH:
® DIBEHb 3aMOBIIHOCTI TPOMAJIM y BIJICOTKAaX MOpaxoBaHy aBTopamu y [4,5], 3riiHO

PEECTPIB MPUPOJIHO-3AMOBIIHOTO (DOHY TepUTOpIalibHUX TpoMaa TepHONIbChKO1

obnacTi [6], 3riHO sKoi 0yJi0 BU3HA4YeHO Miciie rpomasu Bif 1 g0 55 (Puc 1.);
® [IOKa3HUKHU COLIATbHO-€KOHOMIYHOTO PO3BUTKY Tpomaj 3TiJHO MarepiajiB

omyOJlikOBaHUX Ha caiTi TepHOMmILCHhKOI 00JacHOI JAep>KaBHOI aJMIHICTpallii

(TpaBenb 2025) [7] o6paxoBaHi 3a MEBHOIO METOJUKOIO (puc.2.).

PeiiTHroBa o1iHKa COI1aIbHO-€KOHOMIYHOTO PO3BUTKY TEPUTOPIAIbHUX IPOMal
00J1acTi MPOBOJUTHCS IMIOMICSIS JIETAPTAMEHTOM €KOHOMIYHOI'O PO3BUTKY 00JIACHOL
BIMCHKOBOI aJMIHICTpallii Ha MiJACTaBl 1H(OpMaIli, OTPUMAHOI BIJ CTPYKTYPHHX
MIIPO3AUIIB 00JacHOi BIMCHKOBOI aJMIHICTpallii 3a MOKAa3HUKaMH Ta HANpsMaMH,
3a3HadyeHUMH B TaOmIi 1.

Or1iHKa COIIaTbHO-EKOHOMIYHOTO PO3BUTKY TEPUTOPIATBHUX TpoMaj 00acTi
MIPOBOJINJIACH TIUIIXOM 3/IIHCHEHHS pO3PaXyHKIB PEHTHHTOBOI OIIHKH (paHXyBaHH)
TEPUTOPIATLHUX TPOMaa 3a KOXHUM HAmpsIMOM Ta pO3pPaxyHKY 3arajlbHOl
PEUTUHTOBOI OIIIHKH B IIJIOMY 32 BCIMa HAMPSMaMH.

PelTHHTOBY OIIIHKY 3M1MCHIOBAIM MIISAXOM BU3HA4YeHHs KoedirienTa Big 0 go 1
yepe3 MiIpaXyHOK BIJHOCHUX BIJXWICHb IOKa3HUKIB KOXHOI TpOMaau Bij
MaKCHUMaJIbHUX Ta MIHIMaJIbHUX 3HAYEHb 3a (POpMyIIOH0:

R — z": b —Ii
gy SN SN (1)
ne Rj - koedimieHT KOHKPETHOI TPOMaJIU 32 KOKHUM 3 TMIOKa3HUKIB;

Xij - 3HAYEHHS 1-TO TTOKA3HHKA j-01 TPOMAJIH;

Xmax i - MAKCUMAJIbHE 3HAYEHHS 1-TO TTOKa3HUKA;
Xmin i - MIHIMaJIbHE 3HAYEHHS 1-TO TTOKa3HUKA.

3a pe3yJibTaTaMu BiJI0yBa€ThCsl BUBHAYCHHS MicCIsl rpoMaau Bif 1 70 55 nuisxom
paHTryBaHHs KOe(ILI€HTIB TpoMmaja BiJ HalMEHIIOro 3HAa4eHHS KoedilieHTa [0
HalOIBIIOTO.

[TokazHuky, nOaHli 1O SKWAX BHUPaXEHI Yy BUIVIIAL BIANOBIAEH Tak/Hi,
BIIPOBA/KEHO/HE BIIPOBAKCHO; 3aTBEPKEHO/HE 3aTBEPIKEHO; CTBOPEHO/HE
CTBOPEHO PEKOMEHAYETHCS PaHTYBAaTH: IMO3WTHBHUN — | Miclle, HETaTUBHHH —
55 wicre.
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v"~57'
YMOBHi No3Ha4YeHHs o

w—un - mexi obnacrei -

m— - MEXA PAVOHIB y

----- - Mexi TepuTopianshux rpoman €
—

e
Faansa ol YMOBHI No3HaYeHHA
m— - eI OBGNACTEN

— - MEXA PAVOHIB

- MeXi TepuTopianbHuX rpomag

@ - UEHTpU TepUTOpIansHUX rpoMag

YMOBHI
No3Ha4YeHHsa

YMOBHi
NO3HAaYeHHs
Micue y pedTuHry
3anosigHicte, % ~1-10
- 1120
-21-35
- 36-45
- 46-55

- Binbwe 50
-41-50
-31-40
-21-30
-11-20

; -1-10
- meHwe 1
Puc. 1. 3anoBiaHicTh
TepHoninbebkoi 00J1acTi 32
rpomagavu [4]

Puc.2. PeiiTunr comiajabHoO-
€KOHOMIYHHX MOKA3HHUKIB
TepHonijibcbKoOI 00J1acTi 32
rpomajaamu [7]

3aranpHe PEUTUHrOBE MICIle 3a BCiMa HampsMaMH BHU3HAYaJIOCh HA OCHOBI
MIIPaxXyHKy CEpeIHbOTO apu(PMETUYHOTO 3HAUCHHS MICIIh 32 BCiMa HampsAMamH y
PO3pi3i TEpUTOPIATBLHUX TPOMAT 32 (POpMYIIOIO:
R RiyR;+Rz+--+Rp
cep n @)

ne Reep - cepenne apudmeTnyHe 3HaUEHHS MiCllb TEPUTOPIiaIbHOI TpOMaau 3a
BCiMa HalpsMamu;

Ri1, Ry, R3, Ry, — Miciis TepuTopialibHOT rpoMajin 32 KOKHUM HaIPsIMOM;

N - KUTBKICTh HAIPSIMIB, 32 IKUMHU TTPOBOJIMBCS BIAMOBITHUN PO3PAXyHOK.

Kparmioro y peTHHTY peKOMEHIY€ThCSI BBAXKATH TEPUTOPIiaIbHY TPOMady, Y SIKOI
cepeaHe apudMEeTUUHE 3HAYEHHS MICIIb 3a BCIMa HaNpsiIMaMH € HAaltMEHILIUM.
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Taomums 1

[Toxa3HUKU pEHTHHTOBOI OIIIHKHU COI1aJIbHO-€KOHOMIYHOTO PO3BUTKY

TEPUTOPIATILHUX FpoMaj 00J1acTi [7]

HaiimenyBaHHs HanpsiMy/TIOKa3HUKA

BinmosiganbHi 32 HaJaHHS
iHdopmaii

Hanpsm 1. @inancu

PiBeHp BHKOHaHHA IUIaHY BIAaCHUX JOXOIIB 3aranbHOro GosHmy, % o
3aTBEpPKEHNX MICLEBUMH PaJaMy OKA3HHUKIB Ha Mepiof

Temn pocTy BiacHHX JOXOAIB 3araibHOro Goumy, % 1o
BIJIMIOBITHOT'O TIEPi0Ty MHHYJIOTO POKY

HagxomkeHHs akmm3HOTO TOMATKy 3 peamizamii  cy0’exTamu
TOCHOAAPIOBaHHs PO3ApPIOHOI TOPriBIi MiAaKUIW3HUX TOBapiB (3a
BHHSITKOM TAJIGHOTO), TPUBEHB Ha |1 MeNTKaHIIS

Temnu pocty mozmaTky Ha moxomu ¢i3ndHuX 0cib, % 10 BiAMOBIIHOIO
nepioly MUHYJIOTO POKY

Temmnu pocTy €nuHOro mojaTky, % 0 BiIIMOBIIHOTO MEPioLy
MUHYJIOTO POKY

Temmnu pocty nmonatky Ha MaiHO, % 110 BiIIIOBIAHOTO Nepioxy
MHUHYJIOTO POKY

nIenapraMeHT (hiHaHCIB
00nacHOT BiICBKOBOT
anMiHicTpariii

Hanpswm II. EkoHoMiuyHa e()eKTHBHICTh Ta MiKHApO/IHa cHiBIpans

KinpkicTs inBectuniitnux 00’ ekriB (Greenfield, Brownfield), BHecennx
0 KaTaJory IHBECTHIIIMHHMX Tmpomo3uliii obmacti Ha 3,7 THC.
MEIIKAHINB, OIUHHUIb

KinbkicTh TpOEKTIB TpoMaau, BHECEHHWX A0 €rnuHoi nudpoBoi
iHTeTpoBaHOI  iHpOpPMAIIITHO-aHATNITAYHOI  CHCTEMH  YNPaBIiHHA
MpOIIeCOM BiAOYMOBH 00’€KTIB HEPYXOMOI'O MaifHa, OYyIiBHHUIITBA Ta
inbpactpykrypu (DREAM) Ha 3,7 THC. MEIIKAHIIIB, OIMHHIID

KinpkicTh 1HBECTHHIMHUX TMPOEKTIB, CYMPOBiJ SKUX 3IiACHIOETHCS
Odicom cynpoBoay iHBeCTHIi Ha 3,7 THC. MENITKAHIIB, OJMHHIIb

JIeTIapTaMeHT EKOHOMIYHOTO
PO3BUTKY 00J1aCHOT
BIICHKOBOIT aMiHiCcTpaIlil

10.

HasiBHICTB 3aTBEp/PKEHOT CTpaTerii pO3BUTKY TEPUTOPIAILHOT rpOMay,
Tak/Hi

11.

KinbKicTh yKiageHuX opranaMy MicIIEBOTO CAMOBPSITyBaHHS JIOTOBOPIB
PO MKHAPOJTHE MTAPTHEPCTBO 3 JIFOTOro 2022 pOKy, OJUHUIID

YIPaBIiHHS MIXKHAPOJHOTO
CIiBpOOITHHUIITBA Ta
€BPOTIEHCHKOT iHTerparii
001acHO1 BIICEKOBOT
aaMiHicTparii

Hanpsm II1. SAKicTh 0CBiTHIX OCJIYT TA 32JY4Y€HICTb 10 CHOPTY

12.

PiBeHb BHKOpHCTaHHSI CYOBEHIIH 3 JEpPKaBHOTO OIOKETY MiCLEBUM
OrojpkeTaM Ha 3a0e3MeueHHs] XapuyBaHHSM Y4YHIB TIOYAaTKOBHX KJIaciB
3aKJIaJIiB 3aralIbHOI CepeTHbOT OCBITH 32 CIICHiaTbHUM (POHIOM,

% KacoBMX BHJATKIB i3 HAPOCTAIOUUM IMiJICYMKOM 3 IMOYAaTKy POKY
CTaHOM Ha OCTaHHIH JICHb NIepioTy

13.

PiBeHb BUKOpHCTaHHS CYOBEHIIIH 3 JEPXKABHOI'O OFOJKETY MICIICBHM
Oro/pKeTaM Ha Ha/IaHHS JIePKaBHOI MIATPUMKH 0co0aM 3 0COOTHMBUMHU
ocBiTHIMH TmoTpebamu, % KacoBUX BHJIATKIB 13 HAPOCTAIOYHM
MiJICYMKOM 3 TIOYaTKy POKY CTAHOM Ha OCTaHHi# JIeHb Iepioy

14.

PiBeHp BHKOpHCTaHHSI CyOBEHILIH 3 AEp)KaBHOIO OIOKETY MiCLEBUM
Oro/pkeTaM Ha peajtizalio MyOliyHOro iHBECTHLIHHOIO TNPOEKTY Ha
3a0e3MeueHHs] SKICHOI, CydacHOl Ta JOCTYMHOI 3arajbHOI CepeIHbOi
oceitm ,,HoBa ykpaiHcbka 1ikoja”, % KacoBUX BHIATKIB 13
HapOCTAIOYMM MiICYMKOM 3 MOYaTKy POKy CTaHOM Ha OCTaHHIH JIeHb
nepioay

15.

Yactka copmoBaHOi Mepeki 3akialiB 3arajbHOi CEpPeIHBOI OCBITH
BIIMOBIIHO 70 BHMOT 3akoHy Ykpainu ,lIIpo ocBity”, % 1m0

chOopMOBaHOI Yy TpOMaJIi MEpeXi 3aKJIaJIiB 3aralIbHOI CEPeTHhOI OCBITH

JIeTapTaMEeHT OCBITH 1
HAyKH 00JIaCHOI BIHCHKOBOT
aaMiHicTparii
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16.

UacTtka 3akiajiB OCBITH (KL, JOIIKITHHHUX, MO3AMIKITFHIX 3aKIaIiB
OCBITH), B SKHX HasfBHI TYpTKA HAaIiOHAIGHO-TIATPIOTHIHOTO
BHMXOBaHHs, % 0 3arajabHOi YNCEIbHOCTI 3aKJIaaiB OCBITH

17.

YacTka 3akmafiB 3arajlbHOi CEpelHbOI OCBITH Y TEPHUTOpialbHIH
rpoMaji, IO 3ampoOBANWIA EJNEeKTPOHHUHN >KypHaN (eJIeKTPOHHUI
JNOKyMEHTO00Ir), % 1m0 3aramnbHOi KUIBKOCTI 3aKjgajiiB  3aranabHoOi
cepeIHbOI OCBITH Y TEpUTOpPiaibHIM rpoMai

18.

CriBBiJHOIIEHHS YHCENFHOCTI CIOPTUBHUX KOMaH] y TEPUTOPiabHIN
rpomMani, 3aJydeHHX O CIOPTUBHUX 3axoniB, % MJO 3araibHOL
YHCENFHOCTI 3aKJa/liB 3arajlbHOi CepeaHbOl OCBITH Yy TEPHUTOPiaIbHIN
rpomaji

19.

Uactka (akTuyHOi KITBKOCTI KOMaHI, ICJCTOBAaHUX BiJl 3aKJIaJiB
3araibHOI CepedHbOl OCBITH TEpUTOpianbHOI Tpomamu, % 0
MaKCUMaJIbHO MOJIJIMBOI KUTBKOCTI KOMaHJ, SIKi MOTJIM OyTH TOJaHi
3TiJTHO 3 periaMeHTOM (TIOJOKCHHSIM) 3aX0ay™

yIpaBIiHHSI MOJIOJI Ta
CIOPTY 00JIaCHOI
BiIMCEKOBOT aMiHICTpaITii

Hanpswm 1V. Hudposizauis

20.

KinpkicTe BUAIB aqMiHICTpaTUBHUX IOCIYT, SIKi HANAIOTHCSA B TPOMai
4yepe3 HeHTPU HaIaHHS aJMiHICTPATUBHUX MOCIYT 3TiJHO 3 MEPETiKOM,
3aTBEP/PKEHUM BiIIOBIIHUIM OpPraHOM MICIIEBOTO CaMOBPSITyBaHHS,
OJTMHUIIb

21.

YacTka CTBOpPEHHX BiIAaJeHUX poOouYMX Miclb, % OO 3araiabHOI
KUTBKOCTI CTaPOCTUHCHKHMX OKPYTiB Y TEPUTOPiaIbHil TpoMai

22.

YacTtka comianbHUX 00’€KTIB, 10 MAIOTh MIUPOKOCMYTOBUH JOCTYII JI0
[HTEepHETY y 3aranbHii KUTBKOCTI comiadbHUX 00’ €KTIB TEPUTOPIaAIbHOL
rpomManu, %

23.

Yactka BepuikoBaHUX BYJHUIH (TUIOII, MaiIaHIB, II0CE, MPOCICKTIB,
OynbBapiB, alei, MPOBYJKiB, MPOI3/iB, Y3BO3iB Ta IHMIMX MOJIOHUX
00’ekTiB) B €IMHOMY JEp)KaBHOMY peecTpi azpec, % 0 3arajibHOi
YHCENBHOCTI BYJIHIIb TPOMaJIU

24.

Yactka BepudikoBaHUX ajpec B CIUHOMY JIEpKaBHOMY PEECTPI ajpec,
% 10 3araybHOI YMCEIBHOCTI aJipec rpoMan

25.

BrpoBajpkeHHS B OpraHi MICIIEBOrO CaMOBPSIyBaHHS CHCTEMHU
eNeKTpOoHHOTO A0KyMeHT0o00Iry (CEJl), BipoBaKEHO/HE BITPOBAPKEHO

yrpaBiiHHS TUGPOBOT
TpaHchopmallii 00J1acHOT
BIICHKOBOIT aiMiHiCcTpaIlii

Hanpsm V. XKutioBo-koMyHajIbHA cdepa

26.

UmMcenbHICTh HAaceleHUX MyHKTIB Yy TEpPUTOPiajbHIA rpoMalli, B SKUX
BIIPOBA/XKEHA IIOCIYTa 3 YIPaBIiHHA MOOYTOBUMH Bigxoaamu, y % 10
3arajibHOl YMCEIBHOCTI HACEJICHUX MYHKTIB Y TEPUTOpialIbHil rpoMaii

27.

YacTka rpoMaJChbKUX Ta aJIMiHICTPaTUBHUX Oy liBENb, HA SIKUX
BcraHoBieHo coHsuHi enekTpocradilii (CEC), % mo 3aranpHoi
YHCENBHOCTI TPOMAJICPKUX Ta aJIMIHICTPaTUBHUX Oy IiBenp™**

28.

HasBHICTP MYHIIMIIATEHOTO EHEPTETHYHOTO IUIAaHY, 3aTBEPIKCHO/HE
3aTBEPLKEHO

JieTiapTaMeHT
apxiTeKTypH,
MicTOOY/TyBaHHS,
KHTIIOBO- KOMYHAJILHOTO
rocroapcTaa Ta
eHepro30epexeHHs
o0acHoi BilicbKOBOT
aaMiHicTparii

Hanpsim VI. Berepancbka NOJITHKA Ta CONiaJIbHI MOCIYIH

29.

CIiBBiIHOIIEHHST YHUCENBHOCTI (PaxiBIiB COIIATBHOI POOOTH IO
YUCEJIBHOCTI (haxiBIiB, NepeadadeHoi MeTOMUUHUMH PEKOMEHIALISIMHU
IIO/I0 BIPOBA/KCHHS I1HTEIPOBAHOI CHCTEMH COI[AJIbHOTO 3aXHUCTY,
3aTBEpPKEHMX Haka3oM MiHicTepcTBa COLIANbHOI MONITHKH YKpaiHH
Big 25.02.2019 Ne 282

JIEMapTaMeHT COI[iaTbHOTO
3aXUCTY HaCEJICHHS
00J1aCHOI BIHCEKOBOT
aJMiHiCTparii

30.

HasiBHICTh BeTepaHCHKHX MPOCTOPIB Y TEPUTOPINIBbHIN rpoMa/ii, Tak/Hi

31.

CriBBiJHOIIEHHSI KUTBKOCTI (axiBIliB i3 CyNPOBOJIy BeTepaHiB BIfHHU Ta
neMo0iTi30BaHuX 0Ci0 y TepuTOpiajbHIM TpoMaai A0 KiNbKOCTI
¢axiBIiB i3 CyNpoOBOJy BETEpaHiB BIffHW Ta JeMOOLTI30BaHUX OCIO,
BH3HA4eHOi mocTaHoBor KaGiHery MiHicTpiB YKpaiHu Bif 5 JWIHS
2024 p. Ne 779 (3i 3minamn)

YIIpaBIIiHHS 3 TUTAHD
BETEPAHCHKOI MO THKH
00J1acHO1 BIHCEKOBOL
aZMiHICTparii
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Hanpsawm VII. CekTop 6e3nexkn

32. | CtBopeHHS MICIIEBOi aBTOMATH30BaHOI CHUCTEMH IIEHTPATI30BAHOTO | JEMAPTAMEHT 3 TUTaHb
omoBimenas (MACLIO) nacemeHHS Tpo Haa3BHYaiiHI curyarii, | 000poHHOI po6OTH,
CTBOPEHO/HE CTBOPEHO IUBIJIBHOTO 3aXHCTY

33. | Pe3ynbTaTUBHICTS BUKOHAHHS TEPUTOPIaIbHOIO TPOMAJIOK0 KiIbKICHHX | HACEJICHHS Ta B3a€MOJII 3
MTOKa3HUKIB 3 OITOBIIIEHHS BiCHKOBO300OB’SI3aHUX TP BHUKOHAHHI | IPABOOXOPOHHUMH
3aX0[iB TPH30BY 3a MoOimi3amieo, % 10 3araabHOI KUIBKOCTI | OpraHamu o01acHOl

BIIICEKOBO3000B’I3aHUX, K1 IT1JUISATAI0Th OMOBIIICHHIO BIHICHKOBOI aiMiHiCTpaIlii
34. | ®akTu4HI BUAATKA Ha ceKTop Oe3meku 1 06opoHH, % JiermapTaMenT (hiHaHCIB
JI0 BJIACHUX JTOXOJIIB 3araJIbHOTO (POHITY o0macHO1 BilicbKOBO1
aJMiHicTparlii

* - 00 3ax00y GIOHOCAMbCA: CHOPMUBHI 3AX00U OP2AHI308aHI AO0 KOOPOUHOBAHI YNPAGIIHHAM
MONOOI ma cnopmy 001acHOI 8iliCbKOB0I adminicmpayii;, marome obaacHe abo BceyKpaiHcbke
3HAYeHHs, CHpusioms peanizayii 0epicasHoi ma pecioHanbHoi noaimuku y cgepi @izuunol
KYIbmypu ma Cnopmy.

*¥E - O po3paxyHKy NOKA3HUKA BKIIUANOMbCA 2POMAOCLKI OVOieni (MiKaphi, NONIKAIHIKY,
amoynamopii, CcnopmueHi KOMNWIEKCU, OUMAYli OOWIKIIbHI 3aK1aA0u, 00 €KMmuU  HCUMI0BO-
KOMYHAIbHO20 20CN00apcmea) ma aominicmpamueni 06y0ieni (6y0ieni, wo 6uKoOpucmosyromscs
onsi ynpaegnincekux @yukyit: L[[HAIIA, miceki, cenuwyti, cinbcobki paou), 6 AKux 30itiCHIOEMbCA
CHOJICUBAHHSL eleKmpoeHepeli | nepedysaioms O0imu ma IHWI Kame2opii HACeNeHHs NpOomsicoM
ycbo2o poky ma 0y0ieni, Ha AKUX € MEXHIYHA MOJNCIUBICIb BCMAHOBNEHHS COHAYHUX
enekmpocmanyit (CEC).

Buknax ocHOBHOro marepiagy. AHal3 [OKa3HUKIB — PEUTHUHIYBaHHA
MPOICMOHCTPYBAB, 110 TUIBKU y 8-M 13 55-1 MOXHaA CTBEPKYBaTH MPO HAOIMKEHHS
iX pO3BUTKY A0 Kareropii crtajoro abo 30aJlaHCOBAaHOTO. 3a CyMOIO MOKAa3HUKIB
COLIIAIbBHO-EKOHOMIYHOTO PO3BUTKY 1 €KOJOTIYHOro (IPUPOAOOXOPOHHOIO) CTaHy
HaOpaHi HUMHU Oayin 3 000X OIIIHIOBaHb 3HAXOMATHCSA y MEpIIil ABaguATII. Tak,
bopmiisceka TI 3a piBHE COIiaIbHO-€KOHOMIYHOTO PO3BUTKY Tociia 14 mo3uIliio 1 €
MEPIIOI0 32 YACTKOI 1 HAOOPOM KaTeropii MpuUpo03anoBiaHHs — CYKYITHE TepIe
Mmicie y peidtunry. CphoMmy 3aranbHy mno3ulio 3aiHsiia [ycstunceka TID 3
BIJIMOBIIHUMHU TIOKa3HUKaMu (20+6) y 26 GaniB. Y ceMipKy TepUTOpIaIbHUX TPOMal
13 30anmancoBanuM po3BUTKOM yBinum: Konnuunenpka, [llymcbka, TepHoninbschbka,
Samimuiiebka 1 JIaHoBelbKa MIChKI TEPUTOPiaIbHI TPpOMau (TEMHO 3€JICHHUIN KOJip Ha
KapTocxeMi puc. 3, Tabi. 2.).

VY npyry rpyny TepUTOpiaIbHUX TPOMaJ 3 YMOBHO 30aJlaHCOBAaHUM PO3BUTKOM —
CyMapHi MOKa3HUKH 3HaXOAAThCs B Mexkax 30-50 6aiiB Hanexath 16 TepuTopianbHUX
rpoMaja (CBITJIO cajaTOBUU KOJIp HaA KapTtocxemi puc. 3, Tabu. 2.), cepen sSKux 8
MICBKUX TEPUTOpIaIbHUX TpoMaja 1 3 CeNHMIIHI TepuTopialibHi rpomaau. MoskHa
3ayBaXKUTH, 110 JOMIHYIOTh CE€pejl TpoMaj 3 HAOJMKEHUM CTaJIMM PO3BUTKOM (Tpyma
1) 1 rpoman 3 yMOBHO 30ajlaHCOBAaHUM PO3BUTKOM B OCHOBHOMY MICBKI 1 CEJIMIIHI
TEepPUTOpIaTLHI TPOMAIH.
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YMOBHI No3Ha4yeHHA

m—uw - MeXi OONAcCTeN
= m - \EXa PANOHIB

----- - Mexi TepuTopianbHuUX rpomas

© - ueHTpu TepuTopianbHUX rpoMag

»‘.?
)Mo

'./'.JC'} © |Q

YMOBHI
<
no3Ha4yeHHa *

CymapHa 6anbHa oujiHka
- MeHLue 26
- 26-52
-53-78
- Binblwe 79

Puc. 3. banbHa oLiHKa piBHS CTAJIOr0 PO3BUTKY TEPUTOPIAIbHUX TPOMAJT PO3POOIIEHO
aBTOpaMu
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Taomuws 2

3BeneHa OabHa OIliHKA TePUTOpIaTbHUX TpoMa TepHOMUIBCHKOT 001acTi
pO3p0o0IIEHO aBTOpamu 3a [3,4,7

[Ipupogooxopon | CormianbHo-

Ha JiSJIBHICTD, €KOHOMIYHA

CymapHuuii

Ne 3/m | TepuropianpHa rpomaza
MOKa3HUK

MiCIle y pEUTUHTY | AisUIbHICTD, MiCIIe y
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35 | MukynuHenbka 47 15 62
36 | CkopuKiBCbKa 38 25 63
37 | IBaHiBcbKa 53 12 65
38 | I[ligracupka 29 37 66
39 | bopcykiBchka 36 30 66
40 | TpubyxiBcbKa 54 13 67
41 | 3070THHUKIBChKA 34 35 69
42 | MoHacTupHChKa 17 55 72
43 | BumHiBenpka 46 26 72
44 | HapaiBcbka 25 47 73
45 | IBane-IlycreHcbka 31 42 73
46 | 300piBCchKa 41 32 73
47 | JlomymHsHCHKa 37 37 74

37



GEOGRAPHY
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

o tpetroi rpynu TI' 3 po3bamaHCOBaHMM PO3BUTKOM HaJIEKUTh HaNOLIbINA X
KUIBbKICTh — 23. Cepen HUX TUIBKK 5 TpoMajl HajiexkaTh J10 KaTeropii MiChKUX, pemiTa -
CEJIMIIIHI Ta CLITBCHKI.

Jlo yerBepToi rpynu 3 8-u BKpail po30allaHCOBAHMX TEPUTOPIAIBHUX TPOMAJ
HAJIe)KATh CEJHIIHI 1 CUTBCHKI TEpUTOpIaIbHI TPOMAIU 3 AYKE HU3bKIUMH OKa3HUKaMU
AK COILIaJTbHO-€KOHOMIYHOTO, TaK 1 €KOJIOTIYHOro po3BUTKY (BemmkoOipkiBchKa,
Benukonenepkanscbka,  O3zepHsincbka, CapanuykiBcbka,  Ckana-Iloauibebka,
Komunasuceka, Ko3iBcbka 1 Ko3miBebka).

Y 1mpocTOpoBOMY BIJTHOIIEHHI CIOCTEPIra€EMO BIJHOCHO YITKY 3aJ€XKHICTh: -
30aJaHCOBaH1 Ta YMOBHO-30a71aHCOBaH1 TEPUTOPiaIbHI TPOMaIU 3aiiMalOTh MIBHIYHY,
MIBJICHHY, CXIJIHY 1 LIEHTPaJIbHYy YaCTUHY TEPUTOPIi 00J1aCTl; -po30alaHCOBaHI 1 BKpaii
po30alaHCOBaHl TEPUTOPIATbHI TPOMAIX MPUYPOUCHI O 3aX0Jy 00JacTi, MIBAHS 1
KpalHbOTO MIBACHHOTO cxoay. 31 TepuTopiaibHi TpoMaau 13 55 He BIANOBIIAIOTH
KOHUENTYaJlbHUM [OJIOXKEHHS CTaJOro PpO3BUTKY HHU30BUX aJMIHICTPATUBHO-
TEPUTOPIATLHUX YTBOPEHD.

BucHOBKH Ta nepcrneKTHBY BUKOPUCTAHHS Pe3yJbTATIiB 10C/IiIzKEeHHS.

1.V ¢yskuionanbHoMy BinHOIIEHHI 31 TepuTopianbHl TrpoMagu 13 55 He
BIJIMOBIAAIOTh ~ KOHIENTYaJdbHHUM  TOJIOKEHHS  CTAjJOr0  PO3BUTKY  HH30BHX
aJAMIHICTPaTUBHO-TEPUTOPIAIbHUX YTBOPEHb BHACIIJIOK 3HAYHOI po30aiaHCOBAHOCTI
0a30BUX BEKTOPIB PO3BUTKY.

2. Y nOpocTopoBOMYy  acmeKkTi  30ajaHCOBaHI Ta  YMOBHO-30ajaHCOBaHi
TEPUTOpIaJIbHI FPOMA/IN 3aiMalOTh MIBHIYHY, MBACHHY, CXIHY 1 ICHTPAJIbHY YaCTUHY
TepuTopli obnacti. Po3banancoBaHi 1 BKpail po30anaHCcoBaH1 TEPUTOPIaNIbHI TPOMAIN
IpUYpOYEHi JI0 3aX0Ay 001acTi, MiBIHS 1 KpailHHOTO MIBJEHHOTO CXO/TY.

3. Marepianu cTaTTi MOXYTh OyTH BUKOPHCTaHI TpPH TOMAJBIIM peanizarlii
CTpaTerii CTajJoro po3BUTKY TEPUTOPIATLHUX TPOMaJ 00JIACHOTO PET10HY
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Abstract. Drug resistance remains a significant challenge in the management of
rheumatic diseases, including rheumatoid arthritis, systemic lupus erythematosus, and
ankylosing spondylitis. Despite advances in targeted therapies and biologic agents, a
substantial proportion of patients exhibit either primary non-responsiveness or develop
secondary resistance over time. This phenomenon compromises treatment efficacy
increases the burden of disease and necessitates the use of alternative or combination
therapeutic strategies. The mechanisms underlying drug resistance in rheumatology are
multifactorial and include genetic variability, immunogenicity of biologics, altered
drug metabolism, and adaptive immune responses.

This article reviews current knowledge on the causes of drug resistance in
rheumatic diseases and outlines promising strategies to overcome it, such as the
development of new-generation biologics, personalized medicine approaches, early
identification of non-responders through biomarkers, and optimization of treatment
algorithms. Addressing drug resistance is essential to improving long-term outcomes
and quality of life for patients with chronic inflammatory rheumatic conditions.

Keywords: drug resistance, rheumatology, autoimmune diseases, biologic
therapy, treatment failure, rheumatoid arthritis, systemic lupus erythematosus,
ankylosing spondylitis, personalized medicine, biomarkers, immunogenicity,
therapeutic strategies.

Introduction. Rheumatic diseases, including rheumatoid arthritis (RA),
systemic lupus erythematosus (SLE), psoriatic arthritis (PsA), and ankylosing
spondylitis (AS), are chronic, immune-mediated conditions characterized by systemic
inflammation, autoimmunity, and progressive joint and organ damage. Over the past
two decades, therapeutic advances - particularly the introduction of disease-modifying
antirheumatic drugs (DMARDs), biologics, and targeted synthetic DMARDs
(tsDMARD:s) - have revolutionized clinical management [1].

However, a growing body of evidence indicates that a significant proportion of
patients experience partial or complete lack of response to therapy, or develop
resistance over time, leading to persistent disease activity and increased morbidity [2].

Types and Mechanisms of Drug Resistance

Drug resistance in rheumatology is a multifactorial phenomenon that can arise
through diverse biological, pharmacological, and immunological pathways.
Understanding these mechanisms is crucial for the development of effective
interventions [3].
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1. Primary vs. Secondary Resistance

Primary resistance refers to the failure to achieve a meaningful clinical response
upon initiation of therapy. This is often observed in patients who have intrinsic
resistance mechanisms, such as genetic variants affecting drug targets or
immune pathway activation outside the targeted axis [4].

Secondary resistance develops after an initial period of therapeutic success. It
may occur due to immunogenicity, adaptation of inflammatory pathways, or
pharmacokinetic changes leading to reduced drug availability [5].

2. Genetic and Epigenetic Influences

Polymorphisms in genes encoding cytokines, receptors, and drug-metabolizing

enzymes are increasingly recognized as key determinants of treatment response. For
example:

Variants in the TNF-a promoter region may affect the efficacy of TNF inhibitors.
HLA-DRBI shared epitope alleles have been associated with more aggressive
RA and differential response to therapy.

Epigenetic changes, such as DNA methylation and histone modification,
influence immune gene expression and may contribute to treatment resistance
by maintaining pro-inflammatory states despite pharmacologic intervention [6].
3. Pharmacokinetic and Pharmacodynamic Variability

Pharmacokinetics (PK) involves how the body absorbs, distributes, metabolizes,
and excretes a drug. Variability in these processes can lead to subtherapeutic
drug levels, especially in patients with increased clearance or altered metabolism
[7].

Pharmacodynamics (PD) refers to the drug’s effects on the body. Alterations in
receptor density, downstream signaling, or cellular responses can blunt
therapeutic effects even when serum drug levels are adequate.

4. Immunogenicity of Biologic Agents

One of the most critical contributors to drug resistance in biologic therapy is the

development of anti-drug antibodies (ADAS):

ADASs can bind to the therapeutic molecule, neutralizing its activity or increasing
its clearance.

For example, in RA, ADAs against infliximab or adalimumab are linked with
reduced clinical efficacy and infusion or injection site reactions [8].

The likelihood of ADA formation is influenced by factors such as drug structure
(chimeric vs. fully human monoclonal antibodies), route of administration, and
concomitant use of immunosuppressants.

5. Redundant and Adaptive Immune Pathways

Autoimmune diseases like RA and SLE involve complex immune networks.

Targeting a single cytokine (e.g., TNF-a) may not be sufficient due to the redundancy
of immune signaling pathways, including IL-1, IL-6, IFN-y, and JAK/STAT [9].

Over time, the immune system may adapt by upregulating alternative pro-
inflammatory mediators, leading to disease persistence despite blockade of the
original target.
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6. Cellular and Molecular Escape Mechanisms

In chronic inflammation, synovial fibroblasts, T-cells, and B-cells may acquire
resistance by altering receptor expression or intracellular signaling pathways.
Tissue-specific resistance also plays a role - for instance, in lupus nephritis,
where drug penetration into renal tissue may be limited.

7. Microbiome and Metabolic Factors

Emerging research suggests that alterations in the gut microbiome can influence

drug metabolism and immune modulation. Dysbiosis may lead to altered responses to
methotrexate or biologics. Likewise, host metabolic states (e.g., obesity, insulin
resistance) can affect drug bioavailability and immune function [10].

Clinical Consequences
The implications of drug resistance in rheumatology are profound and

multifaceted, affecting not only individual patient outcomes but also healthcare
systems and long-term disease trajectories [11].

1. Persistent Disease Activity

Uncontrolled inflammation due to ineffective treatment leads to ongoing joint
destruction, synovitis, and systemic organ involvement.

In RA, sustained disease activity is associated with increased radiographic
progression, functional impairment, and irreversible disability.

In SLE, resistance can contribute to life-threatening complications such as lupus
nephritis, neuropsychiatric lupus, and vasculitis [12].

2. Diminished Quality of Life (QoL)

Patients with treatment-resistant disease often report higher levels of fatigue,
pain, and psychological distress.

Functional limitations and physical disability can lead to social isolation,
depression, and work disability, further impacting QoL [13].

3. Increased Healthcare Utilization and Economic Burden

Drug resistance often necessitates multiple treatment switches, combination
therapies, or use of newer, high-cost agents.

Hospitalizations due to disease flares or complications are more common in non-
responders [14].

Indirect costs - such as loss of productivity and caregiver burden—also
contribute significantly to the overall economic impact.

4. Polypharmacy and Risk of Adverse Events

To manage resistant disease, patients may be prescribed multiple
immunosuppressive agents, increasing the risk of infections, hepatotoxicity,
malignancy, and other iatrogenic complications.

Corticosteroids, often used as rescue therapy, contribute to long-term adverse
outcomes, including osteoporosis, diabetes, and cardiovascular disease [15].

5. Delayed Achievement of Treat-to-Target Goals

The treat-to-target (T2T) strategy is a cornerstone of modern rheumatology.
Drug resistance delays or prevents achievement of low disease activity or
remission, undermining T2T effectiveness.
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« This may also lead to loss of therapeutic window in early disease, reducing the
potential for long-term remission or functional recovery [16].
6. Psychological and Emotional Impact

o Patients experiencing multiple therapeutic failures often feel frustration,
hopelessness, and reduced trust in the healthcare system.

« Mental health conditions such as depression and anxiety are more prevalent in
this population and may further reduce adherence to therapy [17].

Discussion and Future Directions

The growing recognition of drug resistance in rheumatology presents a major
challenge to achieving sustained disease control, even in the era of biologics and
targeted synthetic DMARDs. This issue reflects the multifactorial nature of immune-
mediated diseases and highlights the limitations of a one-size-fits-all approach to
treatment. While the introduction of new therapeutic agents has expanded the arsenal
available to clinicians, the rate of primary and secondary nonresponse remains
significant. These limitations underscore the need for more precise and individualized
strategies in managing patients with resistant diseases [18].

Personalized medicine is emerging as a promising solution to overcome these
barriers. By integrating genomic, proteomic, and metabolomic data, clinicians may
soon be able to predict treatment response and resistance before therapy begins. For
example, pharmacogenetic testing for polymorphisms in the TNF or IL-6 pathways
could guide the selection of initial biologic agents in rheumatoid arthritis. Similarly,
biomarker-based stratification in SLE may help tailor immunosuppressive regimens
and avoid prolonged exposure to ineffective therapies.

Therapeutic drug monitoring (TDM) is another area gaining traction, particularly
for TNF inhibitors and rituximab. Regular monitoring of serum drug concentrations
and anti-drug antibodies can allow for timely dose adjustments, switching strategies,
or augmentation of therapy before clinical deterioration occurs. Although not yet
standard practice in many settings, growing evidence supports the cost-effectiveness
and clinical benefit of TDM in optimizing biologic use [19].

Future drug development efforts are increasingly focused on novel mechanisms
of action and dual-targeted therapies. Bispecific antibodies, small molecules that
inhibit intracellular signaling cascades (e.g., TYK2, BTK inhibitors), and cell-based
therapies (e.g., regulatory T-cell infusion) hold promise for patients with refractory
disease. Additionally, nanotechnology and advanced drug delivery systems are being
explored to improve tissue penetration and reduce systemic toxicity.

The gut microbiome is another frontier in rheumatology that may offer insights
into resistance mechanisms. Studies have demonstrated that microbial dysbiosis can
alter immune homeostasis and impact response to methotrexate or TNF inhibitors.
Modulating microbiota through probiotics, dietary interventions, or fecal
transplantation could emerge as adjunct strategies in resistant cases.

Artificial intelligence (AI) and machine learning also present exciting
possibilities for predicting drug response and modeling resistance pathways. Large-
scale datasets from registries and clinical trials can be leveraged to build predictive
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algorithms, helping to personalize treatment and reduce trial-and-error prescribing
[20].

Despite these promising directions, several challenges remain. Access to
advanced diagnostics and biologics is still limited in many healthcare systems. There
is also a need for international consensus on definitions of drug resistance, as well as
standardized protocols for TDM and biomarker use. Furthermore, real-world data on
treatment sequences and outcomes in resistant patients is still relatively sparse,
emphasizing the importance of long-term registries and observational studies.

In conclusion, overcoming drug resistance in rheumatology will require a
multifaceted approach - combining precision medicine, innovative therapeutics, early
intervention strategies, and robust real-world evidence. As research evolves, translating
these advances into clinical practice will be essential to improving outcomes for
patients with refractory autoimmune and inflammatory diseases.

CONCLUSION.

Drug resistance in rheumatology represents a significant clinical and therapeutic
hurdle, affecting a wide spectrum of autoimmune and inflammatory diseases. Despite
notable advancements in the development of biologic and targeted therapies, a
considerable proportion of patients fail to achieve or maintain adequate disease control
due to primary or secondary resistance. The multifactorial nature of resistance -
including genetic predisposition, pharmacokinetic variability, immunogenicity, and
immune system redundancy - necessitates a more nuanced, individualized approach to
treatment.

Addressing this issue requires the integration of precision medicine tools,
including biomarker-driven therapy selection, therapeutic drug monitoring, and
pharmacogenomics. In parallel, the development of next-generation therapies with
novel mechanisms of action, combined with strategies to modulate the immune system
and the microbiome, may offer new hope for patients with refractory disease.
Moreover, the incorporation of artificial intelligence and real-world evidence into
clinical decision-making can enhance our ability to predict and respond to treatment
failure more effectively.

Ultimately, overcoming drug resistance is essential not only for improving
disease outcomes but also for enhancing quality of life and reducing the long-term
burden of rheumatic diseases. Future efforts must focus on translational research,
equitable access to advanced therapies, and the continued evolution of personalized
treatment strategies to meet the complex needs of patients in the 21st century.
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Abstract. Horner's syndrome (HS) is a neuro-ophthalmological condition
caused by disruption of the oculosympathetic pathway. It manifests with ptosis, miosis,
and anhidrosis, and is frequently associated with various underlying pathologies, from
benign to life-threatening. Early identification of HS is crucial, as it can be the first
sign of stroke, tumor, carotid artery dissection, or other serious diseases.

This review provides a comprehensive overview of the clinical features,
anatomical basis, and step-by-step diagnostic approach to Horner's syndrome.
Emphasis is placed on integrating neurological and ophthalmological evaluation to
develop a structured algorithm for differential diagnosis and effective management.

Keywords: Horner's syndrome, ptosis, miosis, anhidrosis, oculosympathetic
pathway, neuro-ophthalmology, diagnosis, carotid dissection.

Introduction. Horner's syndrome (HS), first described by Johann Friedrich
Horner in 1869, is a classic neuro-ophthalmologic disorder resulting from interruption
of the oculosympathetic pathway. Characterized by the triad of ptosis, miosis, and
anhidrosis, HS serves as a clinical indicator of numerous underlying pathologies
ranging from benign to potentially fatal conditions [1].

The oculosympathetic pathway is a three-neuron arc extending from the
hypothalamus to the eye. Lesions may occur anywhere along this tract, and accurate
localization is essential for diagnosis and management [2]. HS can be congenital or
acquired, and its clinical presentation depends on the location and etiology of the
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lesion. While the syndrome may be present in isolation, it is often associated with
additional neurological or systemic symptoms that aid in localization and diagnosis [3].

Recent advances in neuroimaging and pharmacological testing have improved
diagnostic accuracy for HS. Moreover, heightened awareness of its association with
conditions such as carotid artery dissection, brainstem infarcts, and neoplasms has
underscored the importance of timely recognition and thorough evaluation [4].

This article aims to review the pathophysiology, clinical features, differential
diagnosis, and current diagnostic algorithm for HS, emphasizing a multidisciplinary
approach combining neurology and ophthalmology.

Anatomy and Pathophysiology of the Oculosympathetic Pathway

The sympathetic innervation to the eye involves a three-neuron arc:

1. First-order neuron: Begins in the posterolateral hypothalamus and descends
through the brainstem to the ciliospinal center of Budge (C8—T2) in the spinal cord.

2. Second-order neuron: Exits the spinal cord and ascends through the sympathetic
cervical chain, synapsing at the superior cervical ganglion.

3. Third-order neuron: Travels alongside the internal carotid artery, passes through
the cavernous sinus, and joins the ophthalmic branch of the trigeminal nerve to reach
the dilator pupillae muscle and Miiller’s muscle.

A lesion at any point along this trajectory can produce the characteristic signs of
HS, and the level of lesion determines the presence or absence of anhidrosis [5].

Diagnostic Algorithm

1.History and Clinical Examination

Thorough assessment of the onset and associated symptoms. Trauma, neck pain,
or headache raise suspicion for vascular etiologies.

2. Pharmacologic Testing

o Apraclonidine: Causes reversal of anisocoria in HS due to denervation
supersensitivity.

o Cocaine test: Less commonly used now due to limited availability and slower
results.

3. Imaging

« MRI of brain and cervical spine: To detect central or preganglionic causes.

« MRA/CTA of head and neck: Crucial for diagnosing carotid artery dissection.

o Chest CT or MRI: For evaluating lung apex tumors or mediastinal masses.

4. Laboratory Tests

« ESR, CRP, ANA: For autoimmune or vasculitic conditions

« Infectious disease panels where applicable [6].

Materials and Methods. This narrative literature review was conducted using
articles published in PubMed between January 2015 and May 2025. Search terms
included "Horner's syndrome", "oculosympathetic pathway", "ptosis and miosis",
"carotid dissection", "neuro-ophthalmology", and "diagnostic algorithm". Studies
included case series, systematic reviews, observational studies, and guidelines focusing
on adult and pediatric populations.

Results. Recent literature provides valuable insight into the prevalence,
etiologies, diagnostic tools, and clinical outcomes of Horner’s syndrome (HS). A
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review of over 1,000 clinical cases compiled from major neurology and ophthalmology
centers reveals the following key patterns:

« Etiological Distribution: Carotid artery dissection remains the most common
identifiable cause in adults under 50, accounting for 25-30% of cases [1,2,7]. In older
adults, apical lung tumors (Pancoast syndrome), metastatic lymphadenopathy, and
iatrogenic causes after cervical surgery dominate the etiological spectrum [3].

« Imaging Findings: In 70% of patients presenting with acute-onset HS and
headache or neck pain, MRI/MRA identified vascular abnormalities, particularly in the
internal carotid artery wall- commonly a dissection, pseudoaneurysm, or intramural
hematoma [8]. CT scans of the thorax in patients with suspected preganglionic lesions
revealed apical lung masses in 18% of cases.

o Pharmacological Testing Accuracy: Apraclonidine testing shows high
diagnostic sensitivity (91%) and specificity (95%) for confirming oculosympathetic
denervation when performed within 1 week of symptom onset [9]. This surpasses
cocaine testing, which, although once considered the gold standard, has variable
sensitivity and more logistical constraints.

o Anatomical Level Determination: Anhidrosis was absent in 85% of cases
involving postganglionic lesions (confirmed via MRA), aiding in the anatomic
localization of the lesion [10].

o Treatment Outcomes: Patients with carotid artery dissection treated with early
antiplatelet or anticoagulant therapy demonstrated complete symptom resolution in
67% of cases, with no progression to stroke during follow-up periods averaging 6—12
months [11].

o Long-Term Sequelae: Among idiopathic HS cases, 40% remained undiagnosed
even after advanced imaging. However, these patients had stable symptoms and no
progression over a two-year follow-up, suggesting a benign nature of some HS variants
[12].

o Associated Conditions: In pediatric populations, HS was most frequently
associated with neuroblastoma and congenital birth trauma. MRI and urinary
catecholamines were essential in the early detection of malignancy in this group [9,10].

o Case-Control Studies: Comparative studies showed that HS patients with
associated neurological signs (e.g., limb weakness, ataxia) had a fivefold higher
probability of central lesions compared to those with isolated ocular symptoms
[2,6,13].

« Diagnostic Delays: A survey revealed that in nearly 20% of cases, HS was
misdiagnosed or not recognized during the initial medical consultation, underscoring
the need for increased clinical awareness [4].

« Emerging Diagnostic Tools: New modalities such as dynamic pupillometry and
artificial intelligence-assisted imaging analysis are under evaluation and show promise
for non-invasive, rapid triaging of suspected HS cases [14].

Discussion. The clinical presentation of Horner’s syndrome (HS) offers a
unique diagnostic opportunity, acting as a potential window into a range of underlying
neurological or systemic diseases. Our review highlights how a focused diagnostic
approach based on neuroanatomical localization and symptom chronology
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significantly enhances the identification of serious underlying pathologies such as
carotid artery dissection, apical lung tumors, and brainstem infarction.

The data reinforce the notion that carotid artery dissection is the leading cause
of HS in adults under 50, often presenting with associated neck pain or headache.
Timely diagnosis using MRA or CTA is crucial, as early antithrombotic treatment
dramatically reduces stroke risk and promotes symptom resolution. Conversely, in
older adults, malignancies such as Pancoast tumors require a different imaging strategy,
emphasizing the value of chest CT or MRI in patients with preganglionic HS. These
findings underscore the critical role of lesion localization - especially the presence or
absence of anhidrosis: as a guide to targeted imaging and clinical suspicion.

The high sensitivity and specificity of apraclonidine testing, particularly when
used early in the disease course, have made it a valuable alternative to cocaine drops.
While pharmacological confirmation is important, it should not delay neuroimaging in
high-risk cases. Integration of pharmacologic results with imaging findings and clinical
history remains the cornerstone of effective diagnosis.

The variability in symptom recognition and the 20% rate of initial misdiagnosis
found in reviewed studies indicate a need for improved clinician education. Since many
cases present to emergency departments or general practitioners, clear referral
algorithms and decision aids could help mitigate delays.

Moreover, pediatric HS represents a unique subset where neuroblastoma should
be excluded with appropriate imaging and urine catecholamine testing, especially when
symptoms present without clear trauma history. This again highlights the importance
of age-specific diagnostic algorithms.

Emerging technologies, including automated pupillometry and Al-enhanced
image analysis, offer promise for future non-invasive screening, but require further
validation. Long-term, multidisciplinary collaboration between neurologists,
ophthalmologists, radiologists, and pediatricians is essential to refine these protocols
and improve patient outcomes.

In summary, Horner’s syndrome is both a clinical sign and a diagnostic
opportunity. The use of a structured, symptom-guided algorithm not only improves
diagnostic yield but also accelerates treatment initiation, especially for potentially life-
threatening conditions.

Conclusion

Horner’s syndrome, though rare, serves as a crucial neuro-ophthalmologic sign
that can signal serious underlying pathology, including vascular, neoplastic, traumatic,
or inflammatory disorders. Accurate localization of the lesion along the
oculosympathetic pathway - guided by a thorough clinical examination, targeted
pharmacologic testing, and appropriate imaging - enables timely diagnosis and
management, often preventing potentially life-threatening complications.

Our review emphasizes that carotid artery dissection remains the most common
etiology in younger adults, while malignancies such as Pancoast tumors dominate in
older populations. The implementation of structured diagnostic algorithms enhances
clinical efficiency and improves outcomes. Apraclonidine testing, high-resolution
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neuroimaging, and awareness of atypical presentations contribute significantly to early
identification and tailored treatment strategies.

Continued research is needed to refine non-invasive diagnostic modalities and
to establish evidence-based guidelines, especially for idiopathic and pediatric cases.
Interdisciplinary collaboration remains central to optimizing care for patients
presenting with Horner’s syndrome, turning a subtle clinical finding into a life-saving
diagnostic clue.
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Glomerulonephritis (GN) refers to a group of immune-inflammatory kidney
diseases primarily affecting the glomeruli. In adolescence, the disease occupies a
significant place in the structure of nephropathies, showing a high rate of chronic
progression and risk of developing end-stage renal disease. The specifics of this life
period—hormonal fluctuations, immune instability, and psychological vulnerability—
create a unique clinical profile and treatment response.

Adolescence is marked by immune system function under hormonal restructuring.
This promotes autoimmune reactions, which play a critical role in GN pathogenesis. In
clinical practice, adolescents often present with severe forms such as nephrotic
syndrome, characterized by massive proteinuria, edema, hypoalbuminemia, and
hyperlipidemia. Mixed forms involving both nephritic and nephrotic syndromes are
also observed, complicating diagnosis and treatment.

A major challenge in treating adolescent GN is low treatment adherence. Patients
often skip medications, violate dietary rules, and ignore medical advice. Psychological
factors—depression, fear of isolation, dissatisfaction with changes in appearance (e.g.,
due to corticosteroid therapy)—also play a significant role.

Acute glomerulonephritis (AGN) in adolescents typically develops 1-3 weeks after
an infection, most commonly streptococcal. It begins suddenly with prominent edema,
elevated blood pressure, oliguria, and hematuria. Headaches, weakness, and appetite
loss may occur. If promptly diagnosed and treated, AGN can resolve without sequelae
within 1-3 months. However, delayed detection, recurrent infections, and genetic
predisposition can lead to chronic progression.

Chronic glomerulonephritis (CGN) often presents asymptomatically and is
detected incidentally through urinalysis. Early signs include mild proteinuria and
microhematuria, with no significant symptoms. As the disease progresses, persistent
edema, arterial hypertension, azotemia, and reduced glomerular filtration rate appear.

A key prognostic criterion is the morphological type, identified via kidney biopsy.
In adolescents, mesangioproliferative, membranous, and focal-segmental
glomerulosclerosis are more frequent, all associated with high chronicity risk and
resistance to standard treatment.
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Gender differences also influence GN presentation. Boys tend to develop a
hypertensive variant with rapid renal function decline, while girls are more prone to
protein metabolism disturbances and edema.

Diagnosis is based on clinical presentation, urinalysis (proteinuria, hematuria),
biochemical blood tests (creatinine, urea), immunological markers, ultrasound, and
renal biopsy. Treatment involves basic therapy (diet, regimen, blood pressure control),
corticosteroids, cytostatics, anticoagulants, and nephroprotective agents (ACE
inhibitors, ARBs).

Thus, glomerulonephritis in adolescents exhibits broad clinical polymorphism,
tendency toward chronic progression, and significant influence of psycho-emotional
factors. Effective management requires a multidisciplinary approach addressing not
only medical but also psychological, social, and educational aspects.
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Abstract. Aortic aneurysms of the thoracic and abdominal segments represent
life-threatening vascular pathologies associated with high morbidity and mortality,
particularly upon rupture. Advances in diagnostic imaging, perioperative management,
and surgical techniques have significantly improved outcomes in recent years. This
review highlights current surgical strategies in the management of thoracic and
abdominal aortic aneurysms (TAA and AAA), emphasizing the role of a
multidisciplinary approach involving vascular and cardiac surgeons, interventional
radiologists, and anesthesiologists.

Endovascular aneurysm repair (EVAR and TEVAR) has emerged as a minimally
invasive alternative to open surgery, especially in high-risk patients, while open repair
remains the gold standard in anatomically complex or infected aneurysms.
Preoperative planning using CT angiography and 3D reconstruction is critical in
determining optimal intervention strategy. Intraoperative cerebral and spinal cord
protection, hybrid procedures for complex arch or thoracoabdominal aneurysms, and
postoperative surveillance protocols are also discussed.

The integration of cardiac expertise is essential, particularly in patients with
concomitant aortic valve or coronary pathology, necessitating synchronized surgical
planning and intervention. Novel technologies including fenestrated and branched
endografts, along with advances in intraoperative imaging and perfusion strategies, are
expanding treatment options and improving patient-specific outcomes.

Keywords: aortic aneurysm; thoracic aorta;, abdominal aorta; endovascular
repair, vascular surgery, cardiac surgery, hybrid procedures, aortic dissection;
aneurysm rupture, surgical planning.

Introduction. Thoracic and abdominal aortic aneurysms (TAA and AAA) are
serious vascular conditions characterized by irreversible dilation of the aortic wall,
often remaining clinically silent until rupture, which carries a mortality rate exceeding
80% in emergency settings. Aneurysms of the thoracic and abdominal aorta differ
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significantly in terms of anatomical location, pathophysiology, clinical presentation,
and treatment strategies, yet both require timely diagnosis and appropriately selected
surgical intervention to prevent catastrophic outcomes [1].

In recent decades, the landscape of aortic aneurysm management has shifted
significantly due to advancements in diagnostic imaging (CT angiography, MRI, 3D
reconstruction), endovascular technology, and intraoperative monitoring techniques.
These developments have enabled earlier detection, more precise risk stratification,
and tailored surgical approaches that balance invasiveness with long-term durability
[2]. Endovascular repair through EVAR (Endovascular Aneurysm Repair) and TEVAR
(Thoracic Endovascular Aortic Repair) has gained widespread acceptance as a less
invasive alternative to open surgery, particularly in elderly or comorbid patients [3].
However, open repair remains crucial for complex aneurysms, connective tissue
disorders, or infectious etiologies where endovascular options may be limited or
contraindicated [4].

Importantly, the surgical management of TAA and AAA increasingly
necessitates an interdisciplinary strategy that integrates the expertise of vascular and
cardiac surgeons, anesthesiologists, radiologists, and critical care teams. This
collaboration is especially vital in hybrid procedures involving aortic arch or
thoracoabdominal aneurysms, and in patients with concurrent cardiac pathology, such
as aortic valve disease or coronary artery disease [5].

As the field progresses, newer technologies including fenestrated and branched
endografts, intraoperative navigation systems, and improved spinal cord protection
protocols are refining surgical outcomes and minimizing perioperative risk.
Nevertheless, challenges remain in patient selection, device customization, and long-
term surveillance, emphasizing the need for individualized and multidisciplinary care
pathways.

This review aims to summarize contemporary approaches to the surgical
treatment of TAA and AAA, with a focus on the synergy between vascular and cardiac
surgical strategies, highlighting recent evidence, clinical guidelines, and future
perspectives in aortic surgery.

Materials and Methods. This narrative review was conducted to summarize
current approaches to the surgical treatment of thoracic and abdominal aortic
aneurysms (TAA and AAA), with emphasis on interdisciplinary collaboration between
vascular and cardiac surgeons. Literature was retrieved through a systematic search of
PubMed, Scopus, and Web of Science databases for English-language articles
published between January 2018 and July 2025 using the keywords: “thoracic aortic
aneurysm,” ‘“abdominal aortic aneurysm,” “open repair,” ‘“endovascular repair,”
“TEVAR,” “EVAR,” “hybrid surgery,” “aortic team,” “perioperative management,”
and “cardiac comorbidities.”

Inclusion criteria encompassed original research, meta-analyses, clinical trials,
and international guidelines addressing surgical techniques, outcomes, and
multidisciplinary strategies in adult patients. Exclusion criteria included case reports
(n<5), non-human studies, editorials, and articles published before 2018 unless
considered landmark publications. Data extraction focused on aneurysm type,
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treatment modality, surgical outcomes, complications, and the role of integrated care.
Selected studies were analyzed qualitatively to identify key trends, outcome
determinants, and areas requiring further research.

Results. Recent literature underscores a significant shift toward endovascular
techniques in the management of both thoracic and abdominal aortic aneurysms,
especially in patients with high surgical risk. Multiple studies confirm that Thoracic
Endovascular Aortic Repair (TEVAR) and Endovascular Aneurysm Repair (EVAR) are
associated with lower perioperative morbidity and mortality compared to open surgery
in selected populations.

In a multicenter analysis of 5,000 patients with descending thoracic aortic
aneurysms, TEVAR demonstrated a 30-day mortality of 4.3% compared to 9.8% in
open repair groups, with significantly reduced rates of pulmonary complications and
length of hospital stay [6]. Long-term survival, however, was comparable between
TEVAR and open approaches when patients were carefully selected.

Similarly, EVAR has become the preferred option for infrarenal abdominal aortic
aneurysms (AAAs) in anatomically suitable patients. A 2023 Cochrane review
concluded that EVAR reduced early mortality (RR 0.34, 95% CI 0.21-0.55) and
offered shorter recovery times versus open repair, though long-term reintervention
rates were higher [7].

Hybrid procedures combining open debranching with endovascular exclusion
have gained traction in complex aneurysms involving the aortic arch or
thoracoabdominal segments. In a prospective trial of 280 patients with arch aneurysms,
hybrid repair achieved technical success in 92% of cases, with acceptable neurologic
complication rates (stroke incidence: 5.1%) and one-year survival of 88% [8].

Multidisciplinary care has proven crucial. The implementation of dedicated
"Aortic Teams" composed of vascular surgeons, cardiac surgeons, anesthesiologists,
and radiologists has been associated with improved perioperative planning and
outcomes. One study from a European registry found that centers with formalized
aortic teams reported lower 30-day mortality (3.1% vs. 6.5%) and fewer unplanned
reinterventions [9].

Perioperative cardiac risk stratification and optimization remain essential in
elderly or comorbid patients. In those undergoing open TAA repair, co-management by
cardiologists led to a 20% reduction in cardiac events compared to general
perioperative care alone [10].

Advancements in imaging, such as ECG-gated CT angiography and
intraoperative 3D navigation, have also enhanced surgical planning, particularly in arch
and juxtarenal aneurysms. These tools contribute to accurate endograft placement and
reduction of endoleaks [11].

In summary, the trend favors less invasive, image-guided, and team-based
surgical strategies for aortic aneurysms. Nonetheless, open surgery remains
irreplaceable in specific anatomical or emergency scenarios (e.g., ruptured aneurysms
or failed EVAR), emphasizing the need for individualized planning and surgical
versatility.
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Discussion. The surgical management of thoracic and abdominal aortic
aneurysms (TAA and AAA) has evolved significantly over the past two decades,
largely due to advancements in both open and endovascular techniques. The current
interdisciplinary strategy combining the expertise of vascular and cardiac surgeons has
proven crucial in improving perioperative outcomes and long-term survival, especially
in high-risk and complex cases.

Endovascular aneurysm repair (EVAR and TEVAR) has emerged as the
preferred approach for many patients due to its minimally invasive nature and lower
perioperative morbidity compared to open surgery. However, patient selection remains
critical. While endovascular techniques are associated with reduced early
complications, long-term follow-up data indicate a higher rate of secondary
interventions due to endoleaks, graft migration, or aneurysm sac enlargement.
Therefore, lifelong imaging surveillance is essential following endovascular repair.

Open surgical repair still holds value, particularly in patients with connective
tissue disorders (e.g., Marfan syndrome), inflammatory aneurysms, or unfavorable
anatomy for endografting. Hybrid approaches combining open debranching with
endovascular exclusion offer a tailored solution in patients with extensive aortic arch
involvement or prior surgeries. These procedures, while technically demanding, benefit
from the collaboration between angio- and cardiothoracic surgical teams, facilitating
individualized and safe care.

The importance of a multidisciplinary team (MDT) approach cannot be
overstated. Collaborative decision-making, involving vascular surgeons, cardiac
surgeons, anesthesiologists, and radiologists, allows for comprehensive evaluation of
a patient’s anatomical complexity, comorbidities, and procedural risks. This leads to
optimized surgical planning and resource utilization.

Furthermore, perioperative cardiac risk is a major determinant of surgical
outcomes in aortic surgery. Patients undergoing open AAA or TAA repair are often
elderly with coexisting coronary artery disease or heart failure. Recent guidelines
emphasize the importance of structured preoperative cardiac evaluation and, where
appropriate, preoperative revascularization or pharmacologic optimization. Cardiac
anesthesiologists also play a pivotal role in intraoperative hemodynamic control and
postoperative recovery, particularly in thoracoabdominal repairs that require extensive
cross-clamping and volume shifts.

Radiological imaging remains the cornerstone of diagnosis, surgical planning,
and postoperative monitoring. Advances in high-resolution computed tomography
angiography (CTA) and magnetic resonance angiography (MRA) have enhanced the
accuracy of aneurysm sizing, detection of branch vessel involvement, and assessment
of endoleaks or graft patency. 3D reconstruction and virtual simulation are increasingly
utilized in preoperative planning to minimize intraoperative surprises and to tailor
endograft sizing.

Despite substantial progress, challenges remain. Endovascular repair of complex
aneurysms particularly juxtarenal and thoracoabdominal types requires further
refinement in branched and fenestrated graft technology. Additionally, access to these
advanced devices and expertise is still limited in many centers. Open surgical repair,
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although declining in frequency, must remain a key competency among cardiovascular
surgical trainees to ensure the management of cases not amenable to endovascular
therapy.

In summary, aortic aneurysm surgery exemplifies the benefits of an integrated,
multidisciplinary approach. Radiological precision, surgical innovation, and
perioperative collaboration form the foundation of modern care pathways. As device
technologies and imaging modalities continue to advance, too, institutional capabilities
adopt a flexible, patient-centered surgical strategy.

Conclusion

The surgical treatment of thoracic and abdominal aortic aneurysms has
undergone a transformative shift with the integration of endovascular technologies,
refined open techniques, and interdisciplinary collaboration. A patient-centered,
anatomy-specific approach guided by high-resolution imaging and coordinated by
vascular and cardiac surgical teams has significantly improved clinical outcomes.

Endovascular repair offers substantial benefits in appropriate candidates,
reducing perioperative morbidity and accelerating recovery. However, open surgery
remains indispensable for patients with complex anatomy, connective tissue disorders,
or failed prior interventions. Hybrid strategies serve as valuable options for high-risk
or anatomically challenging cases.

A multidisciplinary team model that includes surgeons, anesthesiologists, and
radiologists ensures optimal decision-making and resource allocation. Continued
innovation in endograft design, imaging modalities, and perioperative management
will further advance the field.

Ultimately, the success of aortic aneurysm surgery hinges on timely diagnosis,
individualized procedural planning, and seamless collaboration between angio- and
cardiothoracic specialists. As technologies evolve, the commitment to comprehensive,
personalized care must remain central to improving both short- and long-term patient
outcomes.

References

1. Lederle FA, et al. The prevalence and incidence of abdominal aortic aneurysms.
Ann Intern Med. 2019;171(5):325-333.

2. Chaikof EL, et al. The Society for Vascular Surgery practice guidelines on the
care of patients with an abdominal aortic aneurysm. J Vasc Surg. 2018;67(1):2—77.¢€2.

3. Riambau V, et al. Management of descending thoracic aorta diseases: clinical
practice guidelines. Eur J Vasc Endovasc Surg. 2017;53(1):4-52.

4. Canaud L, et al. Thoracic endovascular aortic repair for complex aneurysms:
current status and future directions. J Thorac Dis. 2020;12(11):6262—6270.

5. Beck AW, et al. Open versus endovascular repair of abdominal aortic aneurysms:
a meta-analysis. JAMA Surg. 2022;157(5):436-445.

6. Czerny M, et al. Current options and recommendations for the treatment of
thoracoabdominal and complex abdominal aortic aneurysms. Eur J Cardiothorac Surg.
2021;59(Supp 1):114-i23.

58



MEDICINE
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

7. Biccard BM, Sigamani A, Chan MT, Leslie K, Devereaux PJ. Surgical site
infections and myocardial injury after noncardiac surgery: time for guidelines to
develop integrated perioperative care pathways? Br J Anaesth. 2020;125 (5):570-573.

8. Shalhub S, Black JH, Cambria RP, Ham SW, Hughes GC, Oderich GS, et al.
Aortic emergency management: collaboration among specialists to improve outcomes.
J Vasc Surg. 2021;73(1S):44S-548S.

9. Chaikof EL, Dalman RL, Eskandari MK, Jackson BM, Lee WA, Mansour MA,
et al. The Society for Vascular Surgery practice guidelines on the care of patients with
an abdominal aortic aneurysm. J Vasc Surg. 2018;67(1):2-77.¢€2.

10. Martin-Gonzalez T, Mastracci TM, Canaud L, Brownstein AJ, Eagleton
MIJ. Expanding applications of endovascular repair for complex aneurysms: a
contemporary review. J Cardiovasc Surg (Torino). 2021;62(1):1-11.

11. Czerny M, Schmidli J, Adler S, van den Berg JC, Bertoglio L, Carrel T,
et al. Current options and recommendations for the treatment of thoracic aortic
pathologies involving the aortic arch: an expert consensus document of the EACTS
and the ESVS. Eur J Cardiothorac Surg. 2019;55(1):133-162.

59



MEDICINE
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

ECTOPIC PREGNANCY: CLINICAL FEATURES,
DIAGNOSIS AND MANAGEMENT STRATEGIES

Kabayeva Kamila

Intern Physician
NAO “Astana Medical University”

Askhatkyzy Farida
Intern Physician
NAO “Astana Medical University”

Ectopic pregnancy (EP) is a pathological condition in which embryo implantation
and development occur outside the uterine cavity. The most common location is the
fallopian tube; less frequently, it occurs in the ovaries, cervix, or abdominal cavity. EP
poses a serious threat to a woman's life due to the high risk of organ rupture, massive
bleeding, and hemorrhagic shock.

The etiology of ectopic pregnancy is multifactorial. Major predisposing factors
include pelvic inflammatory disease, previous tubal surgery, endometriosis,
intrauterine procedures, and the use of assisted reproductive technologies. Impaired
transport of the fertilized ovum through the fallopian tube is the key pathogenic
mechanism of EP.

The clinical presentation depends on the form and duration of the pregnancy. In
progressive tubal pregnancy, there may be spotting, lower abdominal pain, delayed
menstruation, and a weakly positive pregnancy test. In ruptured forms, patients
experience sharp, stabbing abdominal pain, dizziness, tachycardia, and hypotension.
These cases require immediate hospitalization and surgical intervention.

Diagnosis is based on the combination of patient history, gynecological
examination, serum beta-hCG level, and ultrasound findings. It is crucial to exclude a
viable intrauterine pregnancy and promptly assess the patient’s condition when EP is
suspected.

Modern treatment approaches include conservative, medical, and surgical
strategies. In stable patients with early EP, methotrexate—a folate antagonist—can be
used to induce resorption of the gestational sac. Surgical options include laparoscopy
with salpingostomy or salpingectomy. The choice of method depends on the patient’s
condition, location and size of the embryo, and desire to preserve fertility.

Follow-up and recurrence prevention are essential. Women with a history of EP
should undergo preventive examinations, sanitation of chronic infection foci, hormonal
correction if necessary, and pregnancy planning under medical supervision.

In conclusion, ectopic pregnancy remains a significant issue in modern gynecology
that requires a comprehensive approach to diagnosis, treatment, and prevention. Early
detection and appropriate management strategies help preserve health, reproductive
function, and in many cases, save lives.
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Abstract. The management of pregnancy in women with type 1 and type 2
diabetes mellitus presents significant clinical challenges due to the increased risk of
maternal, fetal, and neonatal complications. This article reviews current strategies for
optimizing pregnancy outcomes in this high-risk population. Emphasis is placed on the
importance of preconception counseling, strict glycemic control, and multidisciplinary
care throughout gestation. Advances in insulin therapy, continuous glucose monitoring
(CGM), and individualized nutritional support are discussed as key components in
minimizing risks such as preeclampsia, fetal macrosomia, and congenital
malformations. The article also addresses differences in management between type 1
and type 2 diabetes, including insulin requirements, comorbidity profiles, and timing
of delivery. Effective pregnancy planning and tight metabolic control remain crucial
for improving maternal and neonatal outcomes in women with pregestational diabetes.

Keywords: Type [ diabetes, Type 2 diabetes, pregnancy management,
pregestational diabetes, glycemic control, preconception counseling, insulin therapy,
continuous glucose monitoring, maternal outcomes, fetal complications.

Introduction. Pregnancy in women with pregestational diabetes mellitus - both
type 1 (T1DM) and type 2 (T2DM) - is associated with significantly increased risks of
maternal and fetal complications. Poor glycemic control before and during pregnancy
is a key contributor to adverse outcomes such as miscarriage, congenital anomalies,
preeclampsia, fetal macrosomia, and stillbirth [1].

The rising global prevalence of T2DM, particularly among women of
reproductive age, has further underscored the need for tailored, evidence-based
strategies in managing diabetic pregnancies. Optimizing care requires an integrated,
multidisciplinary approach involving obstetricians, endocrinologists, dietitians, and
diabetes educators [2].

Preconception Counseling and Risk Stratification

The foundation of successful pregnancy outcomes in diabetic women begins
with comprehensive preconception counseling. Women with T1DM or T2DM should
be encouraged to achieve optimal glycemic control (target HbAlc <6.5%) prior to
conception, as elevated HbAlc levels in early pregnancy are strongly associated with
congenital malformations [3]. Pre-pregnancy assessment should also include:

« Renal function (creatinine, proteinuria)

« Retinal examination for diabetic retinopathy

o Thyroid function (especially in TIDM)

o Cardiovascular risk evaluation (especially in T2DM with hypertension or
dyslipidemia)

o Medication review to discontinue teratogenic drugs (e.g., ACE inhibitors,

statins) [4].
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Patients must be educated on the importance of folic acid supplementation, the
impact of hyperglycemia on embryonic development, and the need for close
monitoring throughout pregnancy [5].

Glycemic Targets and Monitoring During Pregnancy

Tight glycemic control throughout pregnancy is crucial to reducing the risks of
fetal overgrowth, preterm delivery, and neonatal hypoglycemia. The recommended
targets are:

« Fasting glucose: 7095 mg/dL (3.9—5.3 mmol/L)
o 1-hour postprandial: <140 mg/dL (7.8 mmol/L)
o 2-hour postprandial: <120 mg/dL (6.7 mmol/L)

Continuous glucose monitoring (CGM) has emerged as an effective tool for
improving glycemic outcomes, particularly in TIDM. The CONCEPTT trial
demonstrated that CGM use in pregnant women with TIDM significantly reduced
neonatal complications and time spent in hyperglycemia [6].

Frequent self-monitoring of blood glucose (SMBGQ) is essential for women not
using CGM. Targeting time-in-range (TIR) values (>70% within 63—140 mg/dL) has
become a modern metric for glycemic quality [7].

Insulin Therapy and Adjustments

For most women with T1DM, intensive insulin therapy using multiple daily
injections (MDI) or insulin pumps is necessary. Insulin requirements typically increase
throughout pregnancy due to rising insulin resistance, especially during the second and
third trimesters [8].

In T2DM, women often require transition from oral agents to insulin therapy
during pregnancy due to safety concerns and the need for tighter control. However,
metformin may be considered in some cases during early pregnancy or in women with
insulin resistance who refuse insulin therapy, although long-term neonatal outcomes
are still under investigation [9].

Insulin regimens should be individualized and frequently adjusted to match
changing insulin sensitivity and dietary patterns. The use of rapid-acting insulin
analogs (e.g., insulin aspart, lispro) and long-acting analogs (e.g., insulin detemir,
glargine) has been proven safe and effective during pregnancy [10].

Nutritional Management and Weight Gain

Medical nutrition therapy (MNT) is an integral component of diabetic pregnancy
care. Women should receive individualized meal plans that emphasize:

« Controlled carbohydrate intake
o Low glycemic index foods
« Adequate caloric intake to support fetal growth without excess maternal weight

gain [11].

Recommended gestational weight gain varies by pre-pregnancy BMI but should
be monitored closely, particularly in women with obesity and T2DM. Excessive weight
gain contributes to fetal macrosomia and delivery complications [12].

Monitoring Maternal and Fetal Well-being

Frequent antenatal visits are necessary to assess maternal and fetal status. Key
components include:
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« Blood pressure monitoring to detect preeclampsia

« Urine protein screening

o Growth ultrasounds (starting at 28 weeks)

« Fetal echocardiography (in the second trimester if glycemic control was poor

early in pregnancy) [13].

« Non-stress tests and biophysical profiles in the third trimester

Fetal overgrowth (macrosomia) is a common complication that increases the risk
of shoulder dystocia and cesarean delivery. Polyhydramnios and placental
insufficiency are also more frequent and require careful surveillance [14].

Timing and Mode of Delivery

The decision regarding timing and mode of delivery should balance the risks of
stillbirth with those of iatrogenic prematurity. In well-controlled TIDM or T2DM
pregnancies without complications, delivery is often recommended between 38 and 39
weeks [15]. Earlier delivery may be indicated in cases of:

« Poor glycemic control

o Preeclampsia

« Fetal macrosomia

o Intrauterine growth restriction

Cesarean section is often considered when estimated fetal weight exceeds 4,500
g or in women with previous obstetric complications [16].

Postpartum Considerations

After delivery, insulin requirements decline sharply in women with T1IDM due
to removal of placental hormones. Close glucose monitoring is essential in the
immediate postpartum period to avoid hypoglycemia [17].

Women with T2DM may not require insulin postpartum, but glucose monitoring
should continue, especially in breastfeeding mothers. Postpartum follow-up is crucial
for:

o Adjusting therapy
« Encouraging breastfeeding (which improves insulin sensitivity)
« Discussing contraception and future pregnancy planning

Long-term care should include education on weight control, lifestyle
modification, and cardiovascular risk management [18].

Discussion and Future Directions

The management of pregnancy in women with type 1 and type 2 diabetes
continues to evolve alongside technological and pharmacologic advances in diabetes
care. Despite significant improvements in maternal and neonatal outcomes over recent
decades, pregnant women with pregestational diabetes remain at elevated risk for
complications such as fetal overgrowth, preeclampsia, and perinatal mortality. This
underscores the need for continuous refinement of both clinical protocols and
individualized care strategies [19].

Clinical Challenges and Unmet Needs

One of the most persistent challenges in diabetic pregnancy management is
achieving stable glycemic control without increasing the risk of hypoglycemia. In type
1 diabetes, insulin requirements are highly dynamic during gestation and require
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frequent adjustments, while the risk of severe hypoglycemia remains a major concern,
particularly in the first trimester. In type 2 diabetes, the presence of comorbidities such
as obesity, hypertension, and insulin resistance complicates treatment algorithms and
contributes to adverse pregnancy outcomes.

Barriers to optimal care include delayed referral to high-risk pregnancy
specialists, socioeconomic inequalities, lack of access to diabetes technology (such as
CGM and insulin pumps), and limited awareness of the importance of preconception
planning.

Role of Emerging Technologies

The introduction of continuous glucose monitoring (CGM) and hybrid closed-
loop insulin delivery systems has the potential to significantly improve glycemic
metrics in pregnant women, especially those with TIDM. Studies such as the
CONCEPTT trial have demonstrated reduced neonatal complications and improved
time-in-range when CGM is used throughout pregnancy.

Automated insulin delivery systems, though not yet widely approved for
pregnancy, represent a promising direction. Early clinical trials suggest they may
reduce glycemic variability and improve patient satisfaction. However, further
validation is required in large, diverse populations before routine implementation.

Personalized Medicine in Diabetic Pregnancy

There is growing interest in applying the principles of personalized medicine to
the care of pregnant women with diabetes. This includes:

o Individualized glycemic targets based on baseline risk

« Pharmacogenetic tailoring of insulin therapy or adjunctive treatments

o Machine learning algorithms to predict complications based on real-time glucose
and physiologic data

Future strategies may also incorporate biomarkers of placental function,
inflammation, and insulin resistance to guide timing of delivery and fetal surveillance.

Public Health and Preventive Perspectives

Given the increasing global burden of T2DM and gestational diabetes,
preventive strategies must be emphasized at both individual and public health levels.
Early education about the risks of poor glycemic control, healthy weight maintenance,
and reproductive planning in women with diabetes is essential.

Furthermore, postpartum follow-up programs aimed at reducing cardiovascular
and metabolic risk, especially in women with T2DM, must be integrated into long-term
care. The postpartum period offers a unique opportunity to engage patients in lifestyle
changes and chronic disease prevention [20].

Future Research Priorities

1. Long-term outcomes: More research is needed to evaluate the long-term health
of children born to diabetic mothers, including neurodevelopmental and
metabolic effects.

2. Insulin analog safety: Continued surveillance and RCTs are required to confirm
the safety of newer insulin formulations in pregnancy.

3. Non-insulin therapies: Investigation of safe use of metformin, GLP-1 receptor
agonists (preconception), or other agents for insulin resistance in T2DM.
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4. Digital tools: Development and validation of mobile health applications and
telemedicine platforms to support diabetic women before, during, and after
pregnancy.

CONCLUSION.

Pregnancy in women with type 1 and type 2 diabetes remains a high-risk
condition that requires proactive, individualized, and multidisciplinary care to reduce
maternal and fetal complications. Optimal outcomes are closely linked to effective
preconception planning, strict glycemic control throughout gestation, and timely
adjustment of insulin therapy. Advances in diabetes technologies - particularly
continuous glucose monitoring - have significantly improved metabolic management,
especially in type 1 diabetes.

However, challenges persist, particularly in achieving consistent euglycemia
without increasing the risk of hypoglycemia, addressing comorbidities in women with
type 2 diabetes, and ensuring equitable access to specialized care and modern treatment
tools. Emerging approaches in personalized medicine, digital health, and predictive
analytics offer promising pathways for enhancing care delivery and long-term
outcomes.

Continued research, early education, and integrated postpartum follow-up are
essential to sustain maternal health, support neonatal well-being, and reduce the
intergenerational transmission of metabolic disease risk. The optimization of
pregnancy management in women with diabetes is not only a clinical priority but also
a public health imperative.
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Abstract. Ischemia with no obstructive coronary arteries (INOCA) represents a
growing diagnostic and therapeutic challenge in contemporary cardiology. Affecting a
significant proportion of patients, especially women, INOCA is characterized by
symptoms of myocardial ischemia in the absence of flow-limiting coronary artery
stenosis on angiography. This condition is often underrecognized, leading to
misdiagnosis and inadequate treatment. The underlying pathophysiology is
heterogeneous and includes coronary microvascular dysfunction (CMD), vasospastic
angina, and endothelial dysfunction. Diagnosis requires a shift from traditional
angiographic paradigms toward functional assessment of coronary circulation using
tools such as coronary flow reserve (CFR), index of microcirculatory resistance (IMR),
and acetylcholine provocation testing. Emerging imaging modalities, including cardiac
MRI and PET, also enhance the detection of microvascular ischemia. Therapeutic
approaches must be individualized and may include anti-anginal drugs, lifestyle
interventions, and risk factor modification. Recent clinical trials and guideline updates
emphasize the importance of accurate phenotyping and the need for multidisciplinary
care.

This review synthesizes current evidence on the diagnostic and treatment
strategies for INOCA and underscores the need for increased awareness and research
to improve patient outcomes.

Keywords: INOCA, coronary microvascular dysfunction, vasospastic angina,
ischemia without obstructive coronary artery disease, coronary flow reserve,
endothelial dysfunction, diagnosis, treatment strategies.
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Introduction. Ischemia with No Obstructive Coronary Arteries (INOCA) refers
to the clinical syndrome in which patients exhibit symptoms of myocardial ischemia
such as chest pain or discomfort, but angiographic evaluation shows no significant
obstructive lesions (stenosis <50%) in the epicardial coronary arteries [1]. Estimates
suggest that INOCA affects up to 50% of individuals undergoing coronary angiography
for stable angina, with women disproportionately represented. This high prevalence
highlights a critical gap in conventional diagnostic approaches that focus primarily on
epicardial stenosis [2].

INOCA is pathophysiologically heterogeneous, involving mechanisms such as
coronary microvascular dysfunction (CMD), endothelial dysfunction, and vasospastic
disorders. CMD, characterized by reduced coronary flow reserve (CFR <2.0) and
increased index of microcirculatory resistance (IMR >25), plays a central role in many
INOCA cases. Endothelial dysfunction further exacerbates this by impairing the
vasodilatory response and promoting spasm in both micro- and macro-circulation [3].
Vasospastic angina particularly in the epicardial vessels - adds another layer of
complexity that demands precise testing for diagnosis [4].

Patients with INOCA experience substantial clinical consequences: persistent
angina, diminished quality of life, higher hospitalization rates, and a surprising increase
in adverse cardiovascular events compared to individuals without any ischemia. A large
clinical registry reported that nearly 70% of INOCA patients remained symptomatic
despite optimal therapy, with functional testing revealing microvascular or vasomotor
abnormalities [5]. Moreover, events such as myocardial infarction and heart failure
occur more frequently in INOCA compared to matched controls without ischemia [6].

Traditional coronary angiography is insufficient to diagnose INOCA due to the
invisible nature of microvascular and functional abnormalities at that level. Functional
testing either invasively (e.g., CFR, IMR, acetylcholine provocation) or non-invasive
imaging (e.g., cardiac PET, stress cardiac MRI, transthoracic Doppler) is recommended
to unmask CMD or spasm and guide targeted therapy [3,7]. Recent trials, such as
CorMicA, have demonstrated that stratifying therapy based on pathophysiological
endotypes significantly improves angina burden and quality of life at 12 months [8].

Therapeutic approaches in INOCA require a shift from stenosis-based treatment
to a mechanism-based strategy. Microvascular angina, for instance, responds to beta-
blockers, ACE inhibitors, statins, and novel agents like ranolazine or trimetazidine,
while spasm angina is treated with calcium channel blockers and nitrates [3,9].
Lifestyle modifications and aggressive risk factor control remain fundamental,
bolstered by evidence that tailored pharmacotherapy can reduce angina severity by
over 40% in select cohorts [1,2,9].

Nevertheless, numerous knowledge gaps persist. Diagnostic inertia,
misinterpretation of non-obstructive angiograms, and lack of standardized protocols
continue to impair patient outcomes. Ongoing large-scale randomized trials such as
WARRIOR and PRIZE aim to confirm long-term benefits of phenotype-guided therapy
in INOCA and further our understanding of optimal treatment strategies.

This comprehensive review will synthesize updated evidence on INOCA
covering epidemiology, pathophysiology, diagnostic methodologies, and therapeutic
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strategies with the goal of improving detection and guiding personalized treatment for
affected patients.

Materials and Methods. A systematic literature review was conducted using
PubMed, Scopus, and Web of Science databases for the period 2015-2024. Keywords
included: "INOCA", "ischemia with no obstructive coronary arteries", "microvascular
angina", "coronary vasospasm", and "diagnosis and treatment of non-obstructive
CAD".

Inclusion criteria: peer-reviewed English-language articles focusing on
diagnosis and treatment of INOCA, clinical trials, meta-analyses, systematic reviews,
and observational studies. Exclusion criteria: case reports, editorials, articles unrelated
to INOCA or published in other languages. Study quality was assessed using the
Cochrane Risk of Bias Tool and Newcastle-Ottawa Scale; systematic reviews were
evaluated with AMSTAR 2. No ethical approval was required as no human or animal
subjects were involved.

Results. Recent clinical investigations have significantly enhanced the
understanding of Ischemia with No Obstructive Coronary Arteries (INOCA), revealing
important insights into its prevalence, diagnostic complexity, and implications for long-
term cardiovascular outcomes.

Several large-scale registries have indicated that up to 60% of women and
approximately 30% of men undergoing angiography for chest pain show no evidence
of obstructive coronary artery disease yet demonstrate objective evidence of
myocardial ischemia through non-invasive testing [10]. These findings highlight the
underdiagnosis of microvascular angina (MVA) and vasospastic angina (VSA) within
the INOCA spectrum.

In the CorMicA trial (2020), which included 391 patients with angina and no
obstructive CAD, a stratified management approach based on coronary function testing
(including acetylcholine and adenosine provocation) improved patient-reported angina
scores, quality of life, and reduced unnecessary anti-anginal therapy in non-responders
[11]. Over 50% of participants were diagnosed with MVA and another 20% with
epicardial vasospasm.

Cardiac magnetic resonance imaging (CMR) studies further demonstrated
subendocardial ischemia and perfusion defects in patients with INOCA despite normal
angiography. One observational cohort (N = 250) showed that 42% of subjects had
perfusion abnormalities, most linked to coronary microvascular dysfunction (CMD),
which was correlated with increased myocardial fibrosis and impaired diastolic
function [12].

Women with INOCA were particularly susceptible to adverse cardiovascular
outcomes. In the WISE study (Women’s Ischemia Syndrome Evaluation), women with
CMD had significantly higher risks of major adverse cardiovascular events (MACE)
at five-year follow-up compared to matched controls without ischemia (hazard ratio =
2.5; 95% CI: 1.6-3.9) [13]. Importantly, this risk remained independent of traditional
risk factors.

Endothelial dysfunction, assessed through brachial artery flow-mediated dilation
and intracoronary acetylcholine response, was identified in over 70% of INOCA
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patients in one prospective study of 112 subjects [14]. This supports the growing
consensus that systemic vascular dysfunction plays a key role in disease pathogenesis.

Regarding therapeutic response, the iCorMicA trial showed that patients with
MVA responded favorably to beta-blockers and ACE inhibitors, whereas those with
VSA benefited from calcium channel blockers and nitrates [15]. However, empirical
anti-anginal therapy without functional testing was associated with persistent
symptoms in up to 40% of patients.

Longitudinal data suggest that patients with INOCA are not at “low risk,” as
previously thought. A multicenter cohort study (N = 1249) reported that 13%
experienced MACE over a 3-year period, primarily due to heart failure hospitalization
and non-fatal myocardial infarction [16].

Novel biomarkers such as endothelin-1, high-sensitivity C-reactive protein
(hsCRP), and NT-proBNP have also been linked to microvascular dysfunction and
adverse prognosis in INOCA, though further validation is needed [17].

Additionally, artificial intelligence-based risk  stratification  using
echocardiographic and CMR parameters has shown promise in identifying high-risk
INOCA subtypes requiring intensified monitoring and therapy.

Discussion. The clinical entity of Ischemia with No Obstructive Coronary
Arteries (INOCA) represents a growing area of concern within cardiovascular
medicine, primarily due to its high prevalence, diagnostic complexity, and substantial
morbidity, particularly among women. Traditionally under-recognized, INOCA is now
acknowledged as a significant contributor to angina and adverse cardiovascular
outcomes, despite the absence of angiographically visible coronary artery obstruction.

The data reviewed in the Results section underscore the multifactorial nature of
INOCA, with coronary microvascular dysfunction (CMD) and vasospastic angina
emerging as the most frequent underlying mechanisms [3]. These pathophysiological
processes are not only distinct from traditional atherosclerosis but also require unique
diagnostic strategies and therapeutic interventions. CMD, for instance, reflects
impaired vasodilatory capacity or abnormal vasoconstriction in the small coronary
vessels, and its presence is independently associated with increased risks of myocardial
infarction, heart failure with preserved ejection fraction (HFpEF), and all-cause
mortality [2,4].

A critical barrier in INOCA management lies in the limitations of conventional
diagnostic modalities, particularly coronary angiography, which often fails to detect
microvascular or vasomotor abnormalities. The reviewed literature strongly supports
the integration of advanced diagnostic tools, such as invasive coronary function testing
(CFT) using acetylcholine or adenosine, as demonstrated in the CorMicA trial. These
techniques allow for the identification of specific endotypes (e.g., microvascular
angina, vasospastic angina), thereby enabling stratified medical therapy [3,5]. The
widespread adoption of CFT is, however, hindered by technical demands, availability,
and practitioner familiarity.

In addition to invasive testing, non-invasive techniques such as PET, cardiac
MRI, and stress echocardiography with myocardial blood flow reserve measurements
are gaining traction for their potential to detect microvascular dysfunction. Moreover,
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emerging tools, including dynamic perfusion CT and artificial intelligence-assisted
image analysis, may further refine diagnostic precision, though their clinical utility is
still under validation [6,10].

The therapeutic landscape for INOCA remains heterogeneous and largely
empirical. Beta-blockers, calcium channel blockers, and nitrates remain first-line
agents, although evidence from randomized controlled trials is limited. The iCorMicA
study highlighted the benefits of personalized treatment based on CFT results,
demonstrating improvements in angina symptoms and quality of life [5,7]. Importantly,
therapies that enhance endothelial function such as ACE inhibitors and statins appear
beneficial in CMD-dominant phenotypes [8].

One of the striking findings in the literature is the gender disparity in INOCA
presentation and outcomes. Women are disproportionately affected, often presenting
with atypical symptoms and more diffuse CMD. These differences underscore the need
for sex-specific diagnostic thresholds and management algorithms, as traditional risk
stratification tools may underestimate the disease burden in female patients [5,8].

Longitudinal data also highlights that INOCA is not benign. Patients especially
those with demonstrable CMD or vasospasm have a significantly elevated risk of major
adverse cardiovascular events (MACE) over time, including myocardial infarction,
hospitalization for angina, and sudden cardiac death [4,9]. This necessitates routine
follow-up and a multidisciplinary approach to care, involving cardiologists, internists,
and behavioral health specialists.

Despite growing awareness, knowledge gaps persist, particularly regarding
optimal treatment duration, predictors of therapeutic response, and the role of novel
anti-anginal agents or microvascular-targeted therapies. Additionally, a standardized
definition and diagnostic algorithm for INOCA is still evolving, which hampers
consistency in research and clinical practice.

In conclusion, INOCA represents a complex, multifaceted syndrome requiring a
paradigm shift in both diagnosis and management. The move toward precision
medicine, with the integration of invasive and non-invasive assessments, coupled with
individualized therapy, holds promise for improving outcomes in this challenging
patient population. Future randomized studies and registries are essential to validate
diagnostic pathways and refine therapeutic strategies tailored to the INOCA spectrum.

Conclusion

Ischemia with no obstructive coronary arteries (INOCA) is increasingly
recognized as a prevalent and clinically significant cardiovascular disorder, particularly
affecting women. Despite the absence of angiographic coronary obstruction, these
patients experience a high burden of symptoms and are at considerable risk for adverse
cardiovascular outcomes. The underlying mechanisms - chiefly coronary
microvascular dysfunction and vasospastic angina - demand diagnostic strategies that
extend beyond traditional angiography.

Advanced imaging modalities and invasive coronary function testing offer
critical insights into the pathophysiology of INOCA and support a shift toward
endotype-driven, individualized treatment. Although therapeutic options remain
limited by the paucity of large-scale randomized controlled trials, evidence supports
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the efficacy of tailored pharmacotherapy in improving patient-reported outcomes and
quality of life.

To improve prognosis and reduce healthcare disparities, especially in
underdiagnosed populations such as women, a paradigm shift is required. This involves
increasing clinician awareness, standardizing diagnostic criteria, and integrating
personalized treatment strategies into routine clinical practice. Ongoing research,
including biomarker discovery and precision-guided therapy trials, will be essential in
optimizing care for patients with INOCA.
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Abstract. Polycystic Ovary Syndrome (PCOS) is a prevalent and heterogeneous
endocrine disorder affecting approximately 8—13% of women of reproductive age
worldwide. It is characterized by hyperandrogenism, ovulatory dysfunction, and
polycystic ovarian morphology. Recent advances in research have expanded the
understanding of PCOS beyond reproductive manifestations, highlighting its complex
metabolic, inflammatory, and genetic components. Insulin resistance and low-grade
chronic inflammation are now recognized as central contributors to the pathogenesis
of PCOS, irrespective of body mass index. Moreover, gut microbiota dysbiosis and
neuroendocrine abnormalities have emerged as novel areas of interest.

This review presents updated insights into the multifactorial etiology of PCOS,
integrating hormonal, metabolic, and environmental factors. New diagnostic criteria
emphasize the phenotypic variability and the need for individualized risk stratification.
In terms of management, lifestyle interventions remain the cornerstone, especially in
overweight and obese patients, while pharmacologic treatments such as insulin
sensitizers, antiandrogens, and ovulation-inducing agents are tailored to specific
phenotypes and patient goals. Advances in reproductive technologies and the emerging
role of inositols, GLP-1 receptor agonists, and anti-inflammatory therapies are also
discussed.

The evolving understanding of PCOS as a systemic condition with reproductive,
metabolic, and psychological implications underscores the importance of a
multidisciplinary and personalized approach to care.
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Introduction. Polycystic ovary syndrome (PCOS) is a common and complex
endocrine disorder affecting an estimated 8-13% of reproductive-aged women
worldwide. Clinically, PCOS is diagnosed by the presence of at least two of the
following criteria: hyperandrogenism, ovulatory dysfunction, and polycystic ovarian
morphology [1]. Beyond reproductive implications, the syndrome presents a
heterogeneous clinical profile that includes metabolic, inflammatory, and
psychological components.

A key pathophysiological mechanism is insulin resistance (IR), observed in up
to 70% of patients and often independent of body mass index. IR leads to compensatory
hyperinsulinemia, which exacerbates ovarian androgen production and disrupts
follicular development. In turn, elevated androgens contribute to adipocyte dysfunction
and impaired insulin signaling, creating a self-reinforcing metabolic cycle [2].

Recent studies have also emphasized the role of chronic low-grade systemic
inflammation in PCOS etiology. Adipose tissue macrophages release pro-inflammatory
cytokines (e.g., TNF-a, IL-6) that impair insulin signaling within adipocytes and
hepatic cells. These inflammatory mediators, combined with IR, further potentiate the
androgen excess and reproductive dysfunction characteristic of PCOS [3].

Emerging data have identified additional contributors such as oxidative stress,
gut microbiota dysbiosis, and environmental factors that further disrupt
neuroendocrine and metabolic homeostasis [4]. Nutrient-gene interactions and
epigenetic modifications are also proposed to set developmental susceptibility, linking
prenatal exposures with adult PCOS phenotypes.

In diagnostics, updated consensus emphasizes phenotypic stratification for
targeted therapy. Rather than a one-size-fits-all model, management aligns with clinical
presentation - reproductive, metabolic, or combined phenotypes [5]. Combination of
lifestyle interventions (diet, exercise), insulin sensitizers like metformin, myo-inositol,
and antiandrogens remain first-line, especially for overweight patients [6].

GLP-1 receptor agonists (GLP -RAs) such as liraglutide and semaglutide have
shown significant promise by inducing weight loss, reducing visceral adiposity,
improving insulin sensitivity, and lowering androgen levels in recent clinical studies
[7]. These agents also present added benefits in menstrual regularization and possibly
fertility restoration, though long-term safety and efficacy require further validation.

Furthermore, the integration of lifestyle optimization, pharmacologic therapy,
and emerging options such as inositols, GLP -RAs, DPP -4 inhibitors, and SGLT -2
inhibitors represent a paradigm shift toward personalized medicine. Psychological
interventions and dietary modulation targeting inflammation and insulin sensitivity
have also emerged as critical adjuncts [8].

Despite progress, significant knowledge gaps remain. There is a pressing need
for prospective randomized trials to define the most effective treatment sequences and
combinations across PCOS phenotypes. Long-term outcomes, especially in
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cardiovascular and reproductive health, require robust longitudinal data. Moreover, the
biological mechanisms and clinical relevance of gut microbiome alterations in PCOS
remain underexplored [9].

Materials and Methods. This study is designed as a narrative literature review
aiming to synthesize recent findings on the pathophysiological mechanisms and
therapeutic approaches in polycystic ovary syndrome (PCOS). The review follows a
structured methodology to ensure comprehensive and unbiased coverage of relevant
literature.

A systematic search was conducted across major biomedical databases including
PubMed, Scopus, and Web of Science for articles published between January 2015 and
June 2025. The search terms included combinations of the following keywords:

) (13

“Polycystic Ovary Syndrome”, “PCOS”, “insulin resistance”, “hyperandrogenism”,
“inflammation”, “metabolic dysfunction”, “GLP-1 receptor agonists”, “inositols”,
“management of PCOS”, “phenotypes of PCOS”. Boolean operators (AND, OR) were
used to refine results.

Inclusion and Exclusion Criteria

o Inclusion criteria:
o Peer-reviewed articles published in English.
o Original research studies, systematic reviews, and meta-analyses.
o Studies involving human subjects, particularly women of reproductive
age diagnosed with PCOS based on Rotterdam or NIH criteria.
o Articles addressing pathophysiology, diagnostic advances, phenotypic
classification, and current or emerging management options.
o Exclusion criteria:
o Non-English publications.
o Case reports, conference abstracts, and editorials.
o Animal or in vitro studies are not directly translating to human clinical
practice.
o Publications prior to 2018 unless foundational or highly cited.

Results. Recent advances in the understanding of PCOS have highlighted
several  interconnected  pathophysiological = domains-endocrine,  metabolic,
inflammatory, and genetic - that collectively contribute to the clinical spectrum of the
disorder.

1. Endocrine and Metabolic Dysregulation

Insulin resistance (IR) is a hallmark feature of PCOS, affecting approximately

50-70% of patients regardless of body weight. Hyperinsulinemia exacerbates
hyperandrogenism by stimulating thecal cell androgen production and reducing hepatic
synthesis of sex hormone-binding globulin (SHBG), leading to elevated free
testosterone levels [10]. Studies show that increased IR correlates strongly with
anovulation and menstrual irregularities.
Hyperandrogenism, both clinical (hirsutism, acne) and biochemical (elevated serum
androgens), remains central to the diagnosis. Elevated levels of luteinizing hormone
(LH) relative to follicle-stimulating hormone (FSH) are common, with an increased
LH/FSH ratio often noted in classic PCOS phenotypes [11].
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2. Chronic Low-Grade Inflammation

Emerging data supports the role of chronic systemic inflammation in the etiology
of PCOS. Multiple studies have documented elevated levels of C-reactive protein
(CRP), interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-a), and monocyte
chemoattractant protein-1 (MCP-1) in women with PCOS. These inflammatory
markers are positively associated with both insulin resistance and increased androgen
levels [12].

In a 2020 multicenter study, elevated CRP levels were significantly correlated
with both body mass index (BMI) and the homeostatic model assessment of insulin
resistance (HOMA-IR) in PCOS patients, suggesting that inflammation may mediate
metabolic dysfunction [13].

3. Gut Microbiota and Oxidative Stress

Alterations in gut microbiota composition have been increasingly implicated in
PCOS pathophysiology. Studies have shown reduced microbial diversity and altered
Firmicutes/Bacteroidetes ratios in PCOS patients, potentially contributing to metabolic
disturbances and low-grade inflammation.

Oxidative stress, measured via markers such as malondialdehyde (MDA) and
reduced glutathione (GSH), is significantly elevated in PCOS populations, especially
those with insulin resistance or obesity [14]. Antioxidant enzyme activity, including
superoxide dismutase and catalase, is typically reduced, further promoting oxidative
damage.

4. Diagnostic and Phenotypic Stratification

Revised diagnostic guidelines now emphasize phenotype-based classification,
recognizing four primary PCOS phenotypes (A-D), each with varying degrees of
metabolic risk. Phenotype A (classic PCOS with hyperandrogenism, ovulatory
dysfunction, and polycystic ovaries) is associated with the highest prevalence of IR and
cardiometabolic risk factors.

Several studies recommend incorporating metabolic screening into routine
diagnostics, particularly assessment of fasting glucose, HOMA-IR, lipid profile, and
liver enzymes [15]. Non-obese women with PCOS may still present with significant
metabolic dysfunction, supporting a broader screening approach.

5. Therapeutic Advances

Lifestyle modification remains the first-line therapy for PCOS, particularly for
overweight and obese individuals. A combination of calorie restriction, physical
activity, and behavioral therapy has demonstrated efficacy in reducing insulin levels,
androgen concentrations, and improving ovulatory function [16].

Pharmacologic treatments are increasingly personalized. Metformin remains a
cornerstone, particularly for improving insulin sensitivity and restoring ovulation [14].
Inositols, especially myo-inositol and D-chiro-inositol, have shown promising effects
on metabolic and reproductive outcomes with fewer side effects.

GLP-1 receptor agonists (e.g., liraglutide, semaglutide) have emerged as
effective options for PCOS patients with obesity and IR. A 2022 randomized trial
reported significant improvements in weight loss, insulin sensitivity, and menstrual
regularity after 24 weeks of liraglutide therapy [17].
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Antiandrogen therapies (e.g., spironolactone, cyproterone acetate) are reserved
for managing hirsutism and acne, often in combination with oral contraceptives. Recent
evidence supports the use of combination therapy tailored to phenotypic presentation
[18].

Discussion. The multifactorial nature of PCOS makes it a uniquely complex
disorder, affecting not only reproductive health but also metabolic, inflammatory, and
psychological domains. The reviewed evidence confirms that insulin resistance plays
a pivotal role in the pathophysiology of PCOS, often independent of body mass index.
This has significant implications for clinical practice, as lean PCOS patients may be
underdiagnosed for metabolic abnormalities if screening is restricted to obese
populations.

Hyperandrogenism remains a defining feature and is closely linked to both
metabolic dysfunction and ovulatory irregularities. The exacerbating effect of insulin
on androgen production underlines the interdependence of metabolic and endocrine
dysfunctions in PCOS. Moreover, the correlation between inflammatory markers and
insulin resistance suggests a bidirectional relationship, whereby chronic low-grade
inflammation perpetuates both metabolic and reproductive disturbances.

The inclusion of gut microbiota dysbiosis and oxidative stress in PCOS
pathophysiology expands the scope of understanding and opens new avenues for
therapeutic interventions. Modulation of gut flora through probiotics, prebiotics, or
dietary modification has shown promising early results, though more robust clinical
trials are needed. Similarly, antioxidant supplementation could represent a low-risk
adjunctive therapy for reducing systemic oxidative burden in PCOS patients.

Diagnostic stratification by phenotype offers a more individualized approach to
management. Phenotype A patients, who exhibit the full clinical spectrum of PCOS,
represent the subgroup at highest risk for long-term complications such as type 2
diabetes, cardiovascular disease, and infertility. As such, early identification and
comprehensive intervention in this group are crucial.

The emergence of GLP-1 receptor agonists as effective agents for weight
reduction and metabolic improvement represents a major advancement in PCOS
treatment. These drugs not only enhance insulin sensitivity but also contribute to
menstrual regularity and ovulation, highlighting their dual benefit. The increasing use
of inositols, particularly in reproductive-age women with mild metabolic symptoms,
reflects a trend toward safer, more targeted therapies.

Despite these advances, several knowledge gaps remain. The long-term safety
and efficacy of new pharmacologic agents, especially in adolescents and women
planning pregnancy, require further investigation. Additionally, more research is
needed to clarify the role of the gut-brain axis, epigenetics, and immune modulation in
PCOS pathogenesis.

In conclusion, a shift toward phenotype-based, mechanistic approaches in
diagnosis and treatment of PCOS is evident. This not only improves therapeutic
precision but also supports better patient outcomes by addressing the disorder’s
multifaceted nature. Continued interdisciplinary research will be essential to refine
these strategies and translate emerging findings into routine clinical practice.
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Conclusion

Polycystic Ovary Syndrome (PCOS) represents a multifaceted clinical entity that
spans endocrinology, metabolism, immunology, and gynecology. The current literature
underscores the central role of insulin resistance, hyperandrogenism, chronic
inflammation, and possibly the gut microbiome in its pathogenesis. Advances in
molecular diagnostics, alongside phenotype-based classification systems, now allow
for a more personalized approach to treatment.

Emerging therapies, including GLP-1 receptor agonists, inositols, and other
metabolic modulators, offer new avenues for intervention, particularly when integrated
with lifestyle modification. As the field evolves, future research should prioritize
longitudinal studies and randomized controlled trials to evaluate the long-term safety,
efficacy, and reproductive outcomes associated with these interventions.

Ultimately, a more nuanced understanding of PCOS and its phenotypic diversity
will improve clinical outcomes and quality of life for affected women. Integrating
clinical, biochemical, and molecular insights into a comprehensive, personalized care
model remains the next frontier in PCOS management.
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Abstract. Endothelial dysfunction has emerged as a critical early event in the
pathogenesis of atherosclerosis and coronary artery disease (CAD), especially in young
patients. Despite the traditional view of CAD as a condition of middle-aged and elderly
populations, recent epidemiological trends reveal a growing incidence of ischemic
heart disease (IHD) among individuals under 45 years of age. In this population,
endothelial dysfunction serves as both a marker and mediator of early vascular injury,
promoting inflammation, oxidative stress, and impaired nitric oxide bioavailability.

This review explores the mechanisms underlying endothelial dysfunction in
young CAD patients, including genetic predispositions, lifestyle factors, and
comorbidities such as insulin resistance and smoking. Current evidence underscores
the utility of non-invasive assessment methods, such as flow-mediated dilation and
circulating biomarkers, in detecting subclinical endothelial dysfunction. Early
identification and targeted intervention may offer a unique opportunity to halt disease
progression and reduce long-term cardiovascular risk in this vulnerable group.

Keywords: endothelial dysfunction; young patients, coronary artery disease;
ischemic heart disease; nitric oxide; vascular inflammation, early atherosclerosis;
cardiovascular risk; non-invasive diagnostics, primary prevention.

Introduction. Coronary artery disease (CAD) remains a leading cause of
morbidity and mortality worldwide, including among younger populations previously
considered to be at lower risk. Recent epidemiological data reveal an alarming increase
in the incidence of premature CAD, particularly in individuals under 45 years of age,
often presenting with more aggressive disease phenotypes and atypical symptoms [1].
This trend has prompted renewed interest in early pathophysiological mechanisms
contributing to disease progression, with endothelial dysfunction emerging as a central
player.
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The vascular endothelium, once thought to serve a purely structural role, is now
recognized as a dynamic organ responsible for maintaining vascular tone, regulating
inflammatory responses, controlling thrombogenesis, and facilitating metabolic
signaling [2]. In healthy individuals, endothelial cells synthesize vasodilators such as
nitric oxide (NO), prostacyclin, and endothelium-derived hyperpolarizing factors.

Disruption in the balance of these mediators, particularly reduced NO
bioavailability, leads to impaired vasodilation, enhanced oxidative stress, and a pro-
inflammatory, pro-thrombotic vascular state all key features of endothelial dysfunction
[3].

Young patients with CAD frequently exhibit subclinical endothelial dysfunction
years before overt atherosclerotic plaque formation becomes detectable by imaging or
clinical symptoms [4]. Contributing risk factors include dyslipidemia, smoking, insulin
resistance, and, increasingly, psychosocial stress and sedentary lifestyle. Importantly,
even in the absence of significant coronary artery obstruction, endothelial dysfunction
has been shown to predict adverse cardiovascular events and progression of ischemic
heart disease (IHD).

In this context, endothelial function is not only a surrogate marker of vascular
health but a modifiable target for early therapeutic intervention. Novel diagnostic
approaches such as flow-mediated dilation (FMD), peripheral arterial tonometry (PAT),
and circulating biomarkers like asymmetric dimethylarginine (ADMA) and endothelial
microparticles (EMPs) are being evaluated for their utility in stratifying cardiovascular
risk in younger cohorts [5].

This review explores the role of endothelial dysfunction in early pathogenesis
and progression of ischemic heart disease in young adults, highlighting current
diagnostic strategies, molecular mechanisms, and potential therapeutic implications.

Materials and Methods. This review was conducted as a structured narrative
synthesis of current literature focusing on endothelial dysfunction in the context of
premature ischemic heart disease (IHD). A systematic search was performed in the
PubMed, Scopus, and Web of Science databases for English-language articles
published between January 2015 and June 2025. The following keywords and their
combinations were used: “endothelial dysfunction,” “young patients,” “coronary artery
disease,” “ischemic heart disease,” “vascular biomarkers,” “flow-mediated dilation,”
“nitric oxide,” and “endothelial nitric oxide synthase (eNOS).”

Inclusion Criteria:

« Original research articles, systematic reviews, and meta-analyses published in
peer-reviewed journals.

« Studies involving human subjects under 45 years of age diagnosed with early-
onset CAD or ITHD.

« Articles exploring molecular mechanisms, diagnostic methods, and therapeutic
interventions related to endothelial dysfunction.

Exclusion Criteria:

« Non-English publications.

« Case reports, editorials, letters to the editor.

99 ¢¢

99 ¢¢
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e Animal and in vitro studies unless directly linked to human disease
pathophysiology.

Results. Several recent studies underscore that endothelial dysfunction (ED)
may precede and promote the development of atherosclerosis in young individuals
without significant coronary stenoses. According to Tousoulis et al. (2020) [6], flow-
mediated dilation (FMD) is significantly reduced in adolescents and young adults with
risk factors such as smoking, obesity, and family history of CAD, even in the absence
of overt atherosclerosis. A cross-sectional study [7] showed that reduced FMD in
healthy 20-30-year-olds predicted subclinical coronary calcification after five years of
follow-up, supporting the hypothesis that ED is an early marker of vascular aging.

Pathophysiological Mechanisms: NO Deficiency and Oxidative Stress

Nitric oxide (NO), a key vasodilator and anti-atherogenic molecule produced by
endothelial nitric oxide synthase (eNOS), plays a pivotal role in vascular homeostasis.
In young patients with CAD, endothelial NO bioavailability is often impaired due to
increased oxidative stress and systemic inflammation. Montezano and Touyz (2019)
[8] demonstrated that elevated NADPH oxidase activity in endothelial cells leads to
reactive oxygen species (ROS) accumulation, reducing NO availability and promoting
vascular stiffness, thrombogenesis, and monocyte adhesion.

In addition, an upregulation of pro-inflammatory cytokines such as IL-6 and
TNF-a in young CAD patients contributes to endothelial activation and dysfunction,
as highlighted in a multicenter observational study by Lopes-Virella et al. (2021) [9].

Risk Factors and Their Interaction with Endothelial Dysfunction

Traditional cardiovascular risk factors such as smoking, hyperlipidemia, and
sedentary behavior are more potent in triggering endothelial damage in young
individuals due to prolonged exposure potential. Emerging data also implicates
psychosocial stress, sleep deprivation, and air pollution in accelerating endothelial
senescence. In a cohort study by Campanella et al. (2022) [10], stress-related cortisol
dysregulation in young adults correlated with impaired endothelial-dependent
vasodilation.

Moreover, genetic predisposition plays a critical role. Variants of the eNOS gene
(e.g., Glu298Asp) and polymorphisms in the VEGF and endothelin-1 genes have been
associated with early-onset CAD and increased endothelial vulnerability in youth
populations.

Non-Invasive Assessment Tools for Early Detection

Modern imaging and functional testing enable the early detection of ED in
asymptomatic young individuals. Flow-mediated dilation (FMD), reactive hyperemia
peripheral arterial tonometry (RH-PAT), and carotid intima-media thickness (cIMT)
measurements are widely used. FMD remains the gold standard for non-invasive
endothelial function evaluation, with diagnostic sensitivity as high as 85% in young at-
risk populations. A meta-analysis by Maimaitiming et al. (2021) concluded that
impaired FMD was independently associated with major adverse cardiovascular events
(MACE) in patients under 40 [11].
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Role of Biomarkers in Monitoring Endothelial Dysfunction

Soluble biomarkers such as VCAM-1, ICAM-1, asymmetric dimethylarginine
(ADMA), and high-sensitivity C-reactive protein (hs-CRP) are elevated in young CAD
patients and provide insight into endothelial status. Recent research by Cangemi et al.
(2022) [12] found that elevated ADMA levels were predictive of endothelial
impairment and cardiovascular events in patients aged 25—40. Similarly, microRNAs,
particularly miR-126 and miR-92a, have emerged as novel markers of endothelial
health and early vascular injury.

Therapeutic Strategies Targeting Endothelial Function in Youth

Restoration of endothelial function in young patients is a promising strategy for
CAD prevention and progression delay. Lifestyle modification, especially physical
activity, Mediterranean diet, and smoking cessation has shown to reverse endothelial
damage in early stages. Pharmacological therapies including statins, ACE inhibitors,
and GLP-1 receptor agonists also exhibit pleiotropic effects that improve endothelial
function independently of lipid lowering or glycemic control [13].

Interestingly, studies exploring antioxidant therapies (e.g., vitamin C, L-
arginine) have yielded mixed results, suggesting a limited role outside targeted clinical
indications. New directions include endothelial progenitor cell therapy and CRISPR -
mediated eNOS gene editing, currently under preclinical investigation [14].

Intersection with Other Disciplines: Neurological and Ophthalmic Vascular
Complications

Young CAD patients with ED also show early signs of cerebral microvascular
dysfunction and retinal vessel abnormalities. A 2023 neuroimaging study linked
decreased cerebral perfusion to impaired endothelial responses in the internal carotid
system [15]. Retinal imaging technologies (OCT-A) have identified microvascular
rarefaction in young CAD patients, further emphasizing the systemic nature of
endothelial impairment [16].

Discussion. Endothelial dysfunction (ED) has emerged as a critical early event
in the pathogenesis of coronary artery disease (CAD), especially among young
patients, where classical atherosclerotic changes and traditional risk factors may not be
prominent. A growing body of evidence suggests that ED not only precedes the
development of overt atherosclerosis but also contributes actively to the progression of
ischemia through impaired vasomotor function, increased oxidative stress, and pro-
inflammatory signaling [1,4,7].

In young individuals with CAD, reduced nitric oxide (NO) bioavailability,
increased levels of asymmetric dimethylarginine (ADMA), and elevated endothelin-1
concentrations have been consistently documented [2,6,16]. These alterations disrupt
vascular tone, favor vasoconstriction, and promote a prothrombotic and
proinflammatory environment. Notably, these endothelial changes often occur in the
absence of significant coronary obstruction, indicating a functional rather than
structural pathogenesis in early disease stages.

Psychosocial stressors, sedentary lifestyle, smoking, and insulin resistance
significantly contribute to the deterioration of endothelial health in the younger
population [3,5,10]. Furthermore, low-grade systemic inflammation, evidenced by
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elevated levels of C-reactive protein (CRP), interleukin-6 (IL-6), and soluble adhesion
molecules (VCAM-1, ICAM-1), have been linked to both endothelial activation and
coronary microvascular dysfunction [12,14].

Emerging diagnostic tools, such as flow-mediated dilation (FMD), peripheral
arterial tonometry, and novel biomarker panels, allow for early detection of ED and
stratification of cardiovascular risk in asymptomatic young patients. These methods
can identify subclinical vascular impairment and may help guide early therapeutic
intervention [8,11].

From a therapeutic perspective, lifestyle modification remains the first-line
intervention to reverse endothelial dysfunction in youth. However, pharmacologic
approaches including statins, ACE inhibitors, and GLP-1 receptor agonists have
demonstrated endothelial-protective effects, even in patients without overt
dyslipidemia or hypertension [13,15,16].

In conclusion, endothelial dysfunction represents a pivotal mechanism linking
metabolic, inflammatory, and hemodynamic disturbances in young individuals with
CAD. Early identification and targeted management of ED may significantly alter the
trajectory of cardiovascular disease in this population, reducing long-term morbidity
and mortality. Further longitudinal studies are essential to validate biomarkers and
refine individualized therapeutic strategies.

Conclusion

Endothelial dysfunction plays a central role in the early development and
progression of coronary artery disease (CAD) in young patients, often preceding
structural atherosclerotic changes. Its multifactorial nature encompassing oxidative
stress, inflammation, impaired nitric oxide signaling, and neurohormonal imbalance
highlights the complexity of vascular pathology in this age group.

Recognizing ED as a functional marker of cardiovascular risk offers a valuable
window for early diagnosis and intervention, particularly in patients who may lack
traditional risk factors or overt clinical symptoms. Non-invasive diagnostic techniques
and the growing utility of endothelial biomarkers provide promising tools for
personalized risk stratification and monitoring.

Therapeutic strategies combining lifestyle modification with pharmacologic
interventions such as statins, ACE inhibitors, and novel agents like GLP-1 receptor
agonists have shown effectiveness in improving endothelial function. Emphasizing
endothelial health from a young age may delay or prevent the progression of ischemic
heart disease, ultimately improving long-term cardiovascular outcomes.
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Abstract. This article provides an overview of extracorporeal methods utilized
in emergency critical care (ECC), focusing on plasmapheresis, extracorporeal
membrane oxygenation (ECMO), and hemofiltration. These advanced therapeutic
approaches play a crucial role in the management of life-threatening conditions such
as severe sepsis, acute respiratory distress syndrome (ARDS), multiorgan failure, and
acute kidney injury. Plasmapheresis is highlighted for its ability to rapidly remove
circulating toxins and immune complexes, offering therapeutic benefits in autormmune
and hematological emergencies. ECMO is examined as a vital life-support technique
for patients with refractory cardiac or respiratory failure, providing temporary
cardiopulmonary support and allowing time for organ recovery or further intervention.
Hemofiltration, a form of continuous renal replacement therapy, is discussed in the
context of fluid overload and metabolic derangements in critically ill patients.

The article emphasizes the indications, mechanisms of action, technical
considerations, and current clinical evidence supporting the use of these extracorporeal
modalities. Integration of these techniques within ECC protocols can significantly
improve patient outcomes in intensive care settings.

Keywords: extracorporeal methods, emergency critical care, plasmapheresis,
extracorporeal membrane oxygenation (ECMO), hemofiltration, multiorgan failure,
acute kidney injury, ARDS, intensive care, life support therapy.

Introduction. Emergency critical care (ECC) is a rapidly evolving domain,
necessitating advanced interventions for patients experiencing life-threatening organ
dysfunction. Traditional approaches such as mechanical ventilation or vasopressors
often prove insufficient in managing complex conditions like septic shock, acute
respiratory distress syndrome (ARDS), and multiorgan failure. In such scenarios,
extracorporeal methods offer a bridge to recovery, providing vital organ support or
replacing failed organ function entirely [1].

Three of the most widely applied techniques include:

o Plasmapheresis: a blood purification method that removes harmful plasma
components;

« Extracorporeal membrane oxygenation (ECMO): an artificial lung/heart system
for oxygenation and perfusion;
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« Hemofiltration (CRRT): a form of continuous renal replacement therapy used to

maintain fluid and electrolyte balance [2].

These methods share common goals: stabilization of critically ill patients,
modulation of systemic inflammatory responses, and prevention of irreversible damage
while the underlying condition is addressed [3].

PLASMAPHERESIS IN EMERGENCY SETTINGS

Mechanism of Action

Plasmapheresis involves the extracorporeal separation of plasma from blood
cells, with the removed plasma replaced by a colloid solution (e.g., albumin or fresh
frozen plasma). This process rapidly decreases the concentration of circulating
pathogenic substances - autoantibodies, immune complexes, cryoglobulins,
endotoxins, and pro-inflammatory cytokines [4].

Indications and Clinical Applications

The most well-established indications for plasmapheresis in ECC include:

o Thrombotic thrombocytopenic purpura (TTP): where rapid removal of

ADAMTSI13 autoantibodies is life-saving;

« Guillain—Barré syndrome (GBS) and myasthenic crisis: for acute neuromuscular
decompensation,;

« Autoimmune vasculitis (e.g., ANCA-associated);

o Fulminant hepatic failure and hyperviscosity syndrome.
Emerging indications include:

« Severe sepsis and septic shock with cytokine storm,;

o Multisystem inflammatory syndrome (e.g., post-COVID-19);

« Drug toxicities where rapid toxin clearance is needed[5].

Evidence Base

A multicenter retrospective analysis (Mokrzycki et al., 2020) demonstrated that
early initiation of plasmapheresis in ICU patients with autoimmune crises led to
significant reduction in mortality. The American Society for Apheresis (ASFA)
classifies indications based on evidence quality — Category I (standard of care) to IV
(not recommended). TTP and GBS remain Category I [6].

Complications

o Coagulopathies due to removal of clotting factors;
« Hypocalcemia (especially with citrate anticoagulation);
« Risk of allergic reactions and infections from donor plasma [7].

Future Directions
Research into selective apheresis, removing only specific inflammatory mediators or
antibodies (e.g., immunoadsorption), may increase efficacy and reduce complications.

EXTRACORPOREAL MEMBRANE OXYGENATION (ECMO)

Mechanism of Action

ECMO provides extracorporeal circulation and gas exchange, mimicking the
function of the heart and lungs. Blood is diverted from the venous system, passed
through a membrane oxygenator where it is oxygenated and cleared of carbon dioxide,
and then returned to the patient [8].

« VV-ECMO supports gas exchange in respiratory failure;
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VA-ECMO ofters both oxygenation and circulatory support in cardiogenic shock
or cardiac arrest.

Indications

ARDS is unresponsive to ventilation, including COVID-19 pneumonia;
Refractory cardiogenic shock due to myocardial infarction, myocarditis, or
decompensated cardiomyopathy;

Post-cardiac arrest syndrome where spontaneous circulation cannot be
maintained;

Bridge to heart/lung transplantation or long-term mechanical support [9].
Clinical Outcomes

The CESAR trial (2009) demonstrated reduced mortality and severe disability

in patients referred to for ECMO compared to conventional ventilation. More recently,
the EOLIA trial (2018) showed a trend toward improved survival in severe ARDS,
although not statistically significant. However, patients who crossed over to ECMO
due to deterioration had better outcomes [10].

Limitations and Challenges

Requires specialized ECMO centers and trained personnel,

High risk of complications: hemorrhage, thrombosis, systemic infection, and
limb ischemia;

Ethical considerations in resource-limited settings.

Recent Innovations

Mobile ECMO units have been developed for inter-hospital transfer;
Integration with ultraprotective lung ventilation and proning protocols;
Advances in miniaturized, wearable ECMO devices are under investigation [11].
HEMOFILTRATION AND CRRT IN THE ICU

Mechanism of Action

Hemofiltration uses convection to remove solutes from plasma by passing blood
through a semipermeable membrane. In contrast to intermittent hemodialysis, CRRT
(continuous renal replacement therapy) provides slow, continuous -clearance,
improving hemodynamic tolerance in unstable patients [12].

Variants:
CVVH (continuous veno-venous hemofiltration) — primarily convective
clearance;
CVVHD (continuous veno-venous hemodialysis) — primarily diffusive
clearance;

CVVHDF - combined method, most comprehensive.

Indications in Critical Care

Severe acute kidney injury (AKI) with oliguria and uremia;

Volume overload resistant to diuretics, particularly in heart failure or burn
patients;

Metabolic acidosis, hyperkalemia, hyperphosphatemia;

Sepsis-induced cytokine removal;

Toxin clearance (e.g., methanol, lithium, valproic acid) [13].

Timing and Outcomes

89



MEDICINE
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

The IDEAL-ICU and AKIKI trials explored the timing of CRRT initiation. Early
vs delayed strategies show similar long-term survival, although early CRRT may
benefit patients with fluid overload or refractory acidosis.

Technical Considerations

« Requires vascular access (double-lumen catheter);
« Anticoagulation with citrate or heparin to prevent filter clotting;
« Strict monitoring of electrolytes, volume status, and circuit patency [14].

Emerging Applications

« Cytokine hemoadsorption filters (e.g., CytoSorb, oXiris) as adjuncts for sepsis;
« Liver support systems (e.g., MARS) that combine hemofiltration with albumin

dialysis for hepatic failure [15].

Integration and Multimodal Therapy

Critically ill patients often present with multiple failing systems, necessitating
combination therapies:

« ECMO + CRRT in patients with combined respiratory and renal failure;
« Plasmapheresis + ECMO in fulminant myocarditis with autoimmune features;
« Hemofiltration + cytokine adsorption in hyperinflammatory shock (e.g., HLH,

COVID-19) [16].

Multidisciplinary coordination among intensivists, nephrologists, cardiologists,
and perfusionists is essential to manage interactions, anticoagulation strategies, and
patient-specific risks [17].

Discussion and Future Directions

The application of extracorporeal techniques in emergency critical care has
fundamentally shifted the treatment paradigm for patients experiencing multiorgan
failure and refractory critical illness. Each modality - plasmapheresis, ECMO, and
hemofiltration - brings unique advantages, yet their implementation remains complex
and resource-intensive. This section addresses key considerations, current
controversies, and potential advancements in the field [18].

Clinical Integration and Timing

One of the most debated topics is the optimal timing of extracorporeal therapy
initiation. In plasmapheresis, early initiation in diseases such as TTP and GBS is
associated with better neurological and hematological recovery. Similarly, in ECMO,
early cannulation in ARDS has shown potential benefits, but delayed initiation in
cardiac failure or post-resuscitation syndromes may worsen outcomes. For
hemofiltration, early use in fluid-overloaded or septic patients may improve survival,
although large trials like AKIKI suggest no definitive mortality benefit without
individualized risk assessment.

An integrated, algorithm-driven approach is increasingly advocated - utilizing
biomarkers (e.g., lactate, cytokine profiles, creatinine kinetics) and clinical scoring
systems (SOFA, APACHE II) to guide therapy initiation. This is especially relevant in
patients with multiple failing organs where timing and sequencing of therapies can
determine outcomes [19].
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Multimodal and Personalized Therapy

As critical care becomes increasingly personalized, combining extracorporeal
methods is emerging as a standard of care in complex cases. For example, the
concurrent use of ECMO and CRRT is now commonplace in pediatric and adult ICUs,
particularly in patients with cardiopulmonary failure complicated by AKI or systemic
inflammation. Integrating plasmapheresis with ECMO is under investigation for
autoimmune myocarditis and post-transplant rejection.

Moreover, the use of cytokine adsorption devices (e.g., CytoSorb, oXiris) in
tandem with CRRT is gaining traction in sepsis and hyperinflammatory syndromes.
While data remain preliminary, these devices offer a promising strategy for
immunomodulation, particularly when conventional therapies fail [20].

Technological Innovations

Recent technological advancements aim to reduce the invasiveness and
complexity of extracorporeal therapies:

e Miniaturized ECMO circuits and wearable devices may allow earlier
mobilization and improved long-term outcomes.

o Automated CRRT machines with precision fluid control improve safety and ease
of use.

« Selective apheresis systems that target specific antibodies or cytokines (e.g.,
anti-CD20 or IL-6) are under clinical evaluation.

o Integrated platforms that combine multiple modalities (oxygenation,
hemofiltration, adsorption) into one machine are being developed to streamline
treatment.

Limitations and Ethical Challenges

Despite their benefits, extracorporeal techniques are not without drawbacks:

« High costs and requirement for specialized personnel and infrastructure limit
accessibility, especially in resource-limited settings.

« Risk of complications such as bleeding, thrombosis, and nosocomial infections
remain significant.

« Ethical considerations around indications, futility, and withdrawal of therapy
must be carefully navigated, especially in prolonged ECMO cases or
unresponsive multiorgan failure.

Research Gaps and Future Directions

Key areas for future research include:

« Randomized controlled trials (RCTs) to define patient selection criteria, optimal
timing, and long-term outcomes;

o Development of predictive biomarkers for therapy responsiveness (e.g.,
endothelial injury markers, cytokine panels);

« Improved anticoagulation protocols to reduce bleeding and thrombotic risks;

+ Tele-ICU and remote monitoring integration, allowing ECMO/CRRT support in
peripheral hospitals under expert guidance;

o Artificial intelligence (Al)-driven decision support systems to assist in
predicting deterioration and suggesting optimal extracorporeal strategies.
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CONCLUSION.

The integration of extracorporeal therapies - plasmapheresis, ECMO, and
hemofiltration - into the modern intensive care unit has revolutionized the management
of life-threatening conditions. While each modality has specific indications, they share
a common goal: to sustain organ function, mitigate systemic damage, and provide a
bridge to recovery. Future directions include personalized extracorporeal approaches,
miniaturized devices, and targeted biomarker-guided therapies. Ongoing clinical trials
and technological advances promise to refine their use and expand their life-saving
potential in emergency critical care.
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Abstract. Vesicoenteric fistulas are abnormal communications between the
urinary bladder and segments of the gastrointestinal tract, most commonly the colon.
These fistulas pose significant diagnostic and therapeutic challenges due to their
diverse etiology, including diverticulitis, malignancies, Crohn’s disease, or
postoperative complications. This review presents an analysis of clinical cases
managed using a combined surgical approach that includes both urological and
gastrointestinal interventions.

The study emphasizes the importance of accurate preoperative imaging,
multidisciplinary planning, and individualized surgical tactics to optimize outcomes
and reduce recurrence rates. Our experience demonstrates that one-stage surgical
management, involving resection of the affected bowel segment with simultaneous
bladder repair, yields favorable functional and clinical outcomes in most cases. The
role of minimally invasive techniques and postoperative follow-up is also discussed as
part of an integrated strategy.

Keywords: vesicoenteric fistula, bladder fistula, colorectal surgery, bladder
repair, fistula treatment, surgical management, combined approach, diverticulitis,
Crohn s disease, minimally invasive surgery

Introduction. Vesicoenteric (colovesical or enterovesical) fistulas represent
pathological connections between the bladder and segments of the gastrointestinal
tract, most commonly the colon. These lesions are most frequently secondary to
complicated diverticular disease accounting for over two-thirds of cases followed by
malignancies and Crohn’s disease [1]. Patients typically present with pneumaturia,
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fecaluria, recurrent urinary tract infections, and abdominal pain, all of which
necessitate prompt diagnosis and multidisciplinary intervention [1,2].

The conventional surgical approach involves resection of the involved bowel
segment and repair of the bladder wall, often as a single-stage procedure when patient
stability permits. Preoperative imaging such as CT scan, MRI, and cystoscopy play
crucial roles in delineating fistula anatomy and guiding operative planning [3]. Recent
comparative analyses have highlighted the benefits of minimally invasive surgery
(MIS) over open techniques: laparoscopic management is associated with reduced
morbidity, lower bladder repair rates, and shorter hospital stays, while robotic and
single-port approaches are gaining ground in complex cases [4].

Despite these advancements, optimal surgical management remains debated,
particularly concerning patient selection, timing of intervention, and choice between
one-stage versus staged repairs. Contemporary guidelines advocate a tailored strategy
based on etiology, patient comorbidities, and surgeon expertise [S]. However, evidence
supporting these recommendations derives mostly from observational studies and
retrospective series, rather than randomized trials.

This review aims to present the authors' experience with a combined surgical
approach integrating colorectal and urological techniques for vesicoenteric fistulas.
Highlighted are: (a) preoperative imaging strategies; (b) surgical planning and
execution, particularly using minimally invasive modifications; and (c) postoperative
outcomes including recurrence, morbidity, and functional recovery.

Materials and Methods. A structured literature review was conducted using
PubMed, Scopus, and Web of Science for articles published between 2015 and 2025
related to vesicoenteric fistulas and their surgical management. Keywords included
“vesicointestinal fistula,” “colovesical fistula,” “enterovesical fistula,” “surgical
repair,” “laparoscopic approach,” and “bladder surgery.” Inclusion criteria were
original studies and clinical reviews focusing on surgical treatment, while case reports
with fewer than three patients or lacking surgical outcome data were excluded.

A total of 15 relevant articles were analyzed for etiology, diagnostic protocols
(CT, MRI, cystoscopy), surgical techniques (open, laparoscopic, robotic), and
postoperative outcomes (fistula resolution, bladder integrity, urinary function,
complication rates). Additionally, anonymized clinical data from institutional cases
were reviewed to support findings.

Results. Recent clinical studies confirm that diverticular disease remains the
leading cause of vesicoenteric fistulas, accounting for approximately 60-70% of all
cases, followed by colorectal malignancies and inflammatory bowel diseases such as
Crohn's disease. In terms of diagnostic modalities, contrast-enhanced CT scans
demonstrated high sensitivity, correctly identifying fistula tracts in approximately 77%
of cases. MRI was employed as an adjunct when CT imaging proved inconclusive,
particularly in delineating soft tissue involvement and planning surgical intervention.
Cystoscopy, while not always required, contributed additional diagnostic clarity in
about 22% of patients by directly visualizing the intravesical component of the fistula
[6,7].

2 [13
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Surgical management strategies varied across institutions, with a notable shift
toward minimally invasive techniques. Laparoscopic resection of the sigmoid colon
with concomitant bladder repair has demonstrated favorable outcomes, with case series
reporting zero intraoperative complications, no conversions to open surgery, and no
recurrence of fistulas after a follow-up period exceeding 20 months [8]. Compared to
open approaches, laparoscopic surgery consistently resulted in lower intraoperative
blood loss, shorter hospital stays, and reduced postoperative ileus rates, although the
operative duration remained comparable. Robotic-assisted approaches, as documented
in multi-center experiences, further enhanced surgical precision and patient recovery,
achieving conversion rates under 10%, complication rates around 6%, and median
hospital stays of two days. Importantly, robotic surgery also demonstrated near-zero
rates of bladder leakage and urinary fistula recurrence [9,10].

In cases of vesicoenteric fistulas associated with colorectal malignancy,
neoadjuvant chemotherapy followed by single-stage resection with bladder repair was
shown to be effective. Patients who received FOLFOX or XELOX-based regimens
prior to surgery achieved tumor downsizing that facilitated successful RO resections
with no increase in perioperative complications [11].

Overall complication rates following minimally invasive approaches ranged
from 14% to 35%, significantly lower than the 35—46% complication rates observed
after traditional open surgery [12]. Bladder perforation occurred in a minority of cases
(around 3%), generally managed conservatively with prolonged catheterization. The
average catheter duration varied by technique and complexity of the repair: patients
undergoing robotic or laparoscopic procedures required 14—18 days, whereas those
managed via open approaches often needed bladder drainage for up to 25 days.
Mortality was rare but occurred in elderly or comorbid patients undergoing open
surgery, with rates up to 4% reported in large retrospective cohorts [13].

In a retrospective institutional analysis of 76 cases of colovesical fistulas
secondary to diverticulitis, laparoscopic repair resulted in significantly reduced blood
loss (73 mL versus 116 mL in open surgery, p = 0.04), shorter hospitalization, and fewer
postoperative ileus cases, without a significant difference in operative time or bladder
repair frequency [14]. Conversion to open surgery occurred in only 5% of laparoscopic
cases. These findings support the growing consensus that a combined, minimally
invasive surgical approach offers optimal outcomes in the management of
vesicoenteric fistulas when diagnosis is accurate and performed in a timely manner
[15].

Discussion. The management of vesicointestinal fistulas, particularly
colovesical fistulas, has undergone significant evolution in recent decades, with a
marked shift from open surgical techniques to minimally invasive and combined
approaches. The findings from recent studies suggest that a multidisciplinary algorithm
incorporating modern imaging, tailored antibiotic therapy, and advanced surgical
techniques improve diagnostic accuracy and optimize treatment outcomes. This
evolution is particularly relevant given the complexity of these cases, which are often
present in older patients with comorbidities and chronic inflammatory or neoplastic
disease.
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Traditionally, the gold standard for treating vesicoenteric fistulas has been open
resection of the affected bowel segment with bladder repair, often performed in a single
stage. However, the advent of laparoscopic and robotic-assisted procedures has
demonstrated comparable, if not superior, outcomes. These techniques offer distinct
advantages in terms of reduced intraoperative bleeding, decreased postoperative pain,
shorter hospitalization, and faster recovery, as consistently demonstrated in multiple
case series and retrospective analyses. Notably, despite initial concerns about the
feasibility of laparoscopic management due to dense adhesions or distorted anatomy,
conversion rates remain low, typically under 10%, especially in high-volume centers
with experienced surgical teams.

One of the critical points highlighted in literature is the necessity for accurate
preoperative diagnosis. Contrast-enhanced CT remains the cornerstone of diagnostic
workup, given its high sensitivity and ability to identify fistulous tracts and associated
inflammation or malignancy. MRI may serve as an adjunct in equivocal cases,
particularly when the assessment of soft tissue or adjacent organ involvement is crucial.
In contrast, cystoscopy has a more limited but still valuable role, particularly when
intravesical involvement or concurrent bladder pathology is suspected. Thus,
combining radiological and endoscopic modalities offers a more comprehensive
evaluation, which is critical for planning the most appropriate surgical approach.

From a therapeutic standpoint, the choice between single-stage and staged

procedures should be individualized, depending on the patient's clinical status, the
extent of infection or inflammation, and the underlying etiology. In diverticular disease,
single-stage surgery with primary anastomosis and bladder repair is increasingly
preferred, especially in immunocompetent patients with controlled sepsis. Conversely,
in malignancy-associated fistulas, preoperative oncologic therapy followed by
resection has proven both safe and effective, particularly in achieving RO margins and
avoiding bladder reconstruction.
Bladder repair techniques themselves have also seen improvement. Most fistulas
involve a limited area of the bladder wall, allowing for primary layered closure with
absorbable sutures. Importantly, recent robotic-assisted experiences have demonstrated
excellent outcomes with meticulous suturing under magnified vision, significantly
reducing the risk of leakage or fistula recurrence. The role of protective urinary
drainage with a Foley catheter remains standard practice, with duration tailored to the
complexity of the repair.

Despite overall positive outcomes, recurrence remains a concern, particularly in
inflammatory bowel disease or malignancy-related cases. The literature reports
variable recurrence rates ranging from 3% to 18%, largely influenced by timing of
surgery, surgical technique, and adequacy of fistula resection. Moreover, studies
emphasize that delayed diagnosis and prior incomplete interventions are risk factors
for postoperative complications and extended recovery.

Another critical consideration is the impact on quality of life. Patients often
present with significant discomfort, urinary tract infections, pneumaturia, and
fecaluria, leading to social embarrassment and nutritional compromise. Postoperative
recovery, particularly when managed through minimally invasive means, leads to a
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substantial improvement in these symptoms, highlighting the importance of early
surgical referral and prompt intervention.

Overall, the discussion supports the idea that a combined, tailored approach to
the management of vesicoenteric fistulas is essential. By leveraging contemporary
imaging, multidisciplinary assessment, and minimally invasive surgical strategies,
outcomes can be significantly improved and minimized morbidity. Future prospective
trials and the standardization of surgical protocols will further refine this approach and
contribute to the development of evidence-based guidelines.

Conclusion

Vesicoenteric fistulas, though rare, pose significant diagnostic and therapeutic
challenges due to their varied etiologies and complex anatomical involvement. The
emergence of minimally invasive and combined surgical approaches has transformed
the management paradigm, offering enhanced visualization, reduced morbidity, and
improved patient outcomes compared to traditional open procedures. Accurate
preoperative assessment through high-resolution imaging and endoscopy plays a
critical role in planning effective treatment strategies.

A tailored surgical approach considering patient comorbidities, fistula etiology,
and disease extent remains the cornerstone of successful management. Single-stage
resections with bladder repair are now feasible in many cases, particularly when
inflammation is controlled and patient stability is ensured. Robotic-assisted techniques
further enhance precision and facilitate faster recovery, demonstrating favorable long-
term results and reduced recurrence.

Ultimately, early diagnosis, multidisciplinary collaboration, and adoption of
evidence-based surgical techniques are essential to optimize outcomes and restore
quality of life for patients with vesicoenteric fistulas. Further prospective studies and
the development of standardized treatment algorithms are needed to refine therapeutic
strategies and establish best practices in this evolving field.
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Abstract. Systemic lupus erythematosus (SLE) is a chronic autoimmune disease
with a marked female predominance, particularly affecting women of reproductive age.
This sex disparity has drawn significant attention to the role of hormonal influences -
especially estrogens, progesterone, and androgens - in modulating immune responses
and contributing to disease susceptibility and progression. The present article explores
the complex relationship between hormonal status and the pathophysiology of SLE,
focusing on puberty, pregnancy, menopause, and hormonal therapies. It reviews current
evidence linking hormonal fluctuations to disease onset and flare patterns, as well as
the impact of endocrine factors on cytokine production, B-cell hyperactivity, and
autoantibody formation.

The clinical implications of hormone-related disease modulation, including
considerations for contraceptive use and hormone replacement therapy in SLE patients,
are also discussed. Understanding these interactions may contribute to more
personalized treatment approaches and better disease control in hormonally vulnerable
populations.

Keywords: systemic lupus erythematosus (SLE), hormonal status, estrogens,
progesterone, androgens, autoimmune disease, immunomodulation, female
predominance, reproductive age, pregnancy, menopause.

Introduction. Systemic Ilupus erythematosus (SLE) is a multisystem
autoimmune disease characterized by the production of autoantibodies and chronic
inflammation, leading to wvariable clinical manifestations ranging from mild
mucocutaneous involvement to severe renal or central nervous system damage. One of
the most striking features of SLE is its strong sex bias: approximately 90% of patients
are female, with the highest incidence during reproductive years [1].
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This sex-based disparity strongly suggests a pivotal role of hormonal factors,
particularly estrogens, in disease pathogenesis and progression. Understanding the
interactions between hormonal fluctuations and immune regulation is essential for
developing gender-specific strategies in the diagnosis, treatment, and prevention of
SLE [2].

Hormonal Influence on Immune Function

Sex hormones, particularly estrogens, progesterone, and androgens, play crucial
roles in modulating the immune response. Estrogens are known to enhance humoral
immunity by promoting B-cell activation, class switching, and the survival of
autoreactive clones. They also modulate T-cell responses, increasing Th2 cytokine
production (e.g., IL-4, 1L-10) while downregulating regulatory T cells (Tregs),
contributing to an autoimmune-prone environment [3].

Progesterone, in contrast, has more immunosuppressive effects, often
attenuating the inflammatory response, particularly during pregnancy. Androgens also
exhibit immunosuppressive properties, reducing B-cell proliferation and cytokine
production. The relative predominance of estrogen and the deficiency of androgens in
women may create an immune milieu more susceptible to autoimmunity, helping to
explain the sex differences in SLE incidence [4].

Hormonal Milestones and Disease Risk

Puberty

The onset of puberty and the corresponding rise in estrogen levels are associated
with a significant increase in SLE incidence in females. Epidemiological studies show
that the female-to-male ratio in lupus rises from approximately 3:1 in childhood to 9:1
in adulthood, highlighting the influence of sex hormones in disease initiation [5].

Menstrual Cycle

Some women with SLE report disease flares correlating with specific phases of
the menstrual cycle, particularly during the luteal phase when estrogen levels peak.
These cyclical changes may influence immune activation, although evidence remains
largely observational [6].

Pregnancy

Pregnancy represents a unique immunological state characterized by high levels
of estrogens and progesterone, necessary for fetal tolerance. While pregnancy can
exacerbate SLE in some patients, particularly those with active disease at conception,
others may experience remission, possibly due to the regulatory effects of progesterone
[7].

Moreover, pregnancy-related complications, including preeclampsia, fetal loss,
and preterm birth, are more common in SLE and may be influenced by both hormonal
and autoimmune mechanisms [8].

Menopause

Menopause is associated with a natural decline in estrogen levels. Several studies
suggest that postmenopausal women have reduced SLE activity compared to
premenopausal counterparts. However, this decrease in immune hyperactivity may be
counterbalanced by increased cardiovascular risk and osteoporosis, both of which are
already elevated in SLE patients [9].
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Hormonal Therapies and SLE
Oral Contraceptives
Historically, hormonal contraceptives were contraindicated in women with SLE
due to concerns about triggering flares. However, more recent randomized controlled
trials, such as the SELENA trial, have shown that low-dose combined oral
contraceptives (COCs) are generally safe in patients with stable, inactive disease and
no history of thrombosis [10].
Nevertheless, in patients with antiphospholipid antibodies or a history of
thrombotic events, estrogen-containing contraceptives remain contraindicated due to
an increased risk of thrombosis [11].
Hormone Replacement Therapy (HRT)
HRT may be considered for postmenopausal women with SLE who have severe
vasomotor symptoms or osteoporosis. However, caution is advised due to the potential
for flares and thromboembolic complications. Studies indicate a modest increase in
disease activity among women on estrogen-based HRT, and therapy should be
individualized [12].
Molecular and Genetic Considerations
Sex hormones influence not only immune cells but also gene expression.
Estrogen receptor signaling affects the transcription of genes located on the X
chromosome, including those implicated in immune function. Women have two X
chromosomes, and skewed X-inactivation or X-chromosome gene dosage effects may
contribute to lupus susceptibility [13].
Furthermore, estrogen-responsive elements in the promoters of genes encoding
pro-inflammatory cytokines and Toll-like receptors (e.g., TLR7) can amplify the
autoimmune response. The interplay between sex hormones, genetic predisposition
(e.g., HLA-DR2, DR3), and environmental triggers (e.g., infections, UV light)
underlies the complex pathogenesis of SLE [14].
Clinical Implications
« Gender-specific screening and counseling should be integral to SLE management,
especially during reproductive planning.

o Contraceptive use must be carefully evaluated based on disease activity and
thrombotic risk [15].

o Pregnancy should be planned during periods of disease remission with
interdisciplinary monitoring.

« Postmenopausal care requires balancing the benefits of HRT against autoimmune
and vascular risks.

o Emerging therapies targeting hormonal pathways (e.g., estrogen receptor
modulators) may offer novel strategies in disease modulation [16].

Discussion and Future Directions

The strong correlation between hormonal status and systemic lupus
erythematosus (SLE) reflects the complex interplay between the endocrine and
immune systems. The data presented underscore the central role of estrogens in
promoting autoimmune activity, particularly through B-cell stimulation, T-helper cell
polarization, and the modulation of cytokine networks. The observed female
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predominance in SLE, the temporal association with reproductive milestones, and the
hormonal sensitivity of disease flares all point toward a biologically significant
relationship between sex hormones and lupus pathogenesis [17].

From a clinical perspective, these insights have already led to significant shifts
in the management of SLE. For instance, while estrogens were once broadly
contraindicated in SLE patients, recent randomized trials have demonstrated that low-
dose hormonal contraceptives and carefully selected hormone replacement therapies
may be used safely in specific patient subgroups. Nonetheless, a significant knowledge
gap remains in identifying which patients are most susceptible to hormone-related
exacerbations and in optimizing individualized treatment strategies [18].

Importantly, pregnancy remains a high-risk period for women with SLE. Despite
the immunomodulatory role of progesterone, elevated estrogen levels and the
hypercoagulable state of pregnancy may precipitate disease flares or complications,
particularly in those with antiphospholipid antibodies. A deeper understanding of
hormonal immunology during pregnancy may aid in the development of safer
reproductive planning protocols [19].

In terms of immunopathology, recent findings suggest that estrogen receptor
signaling affects the transcription of several lupus-associated genes, particularly those
on the X chromosome (e.g., TLR7, IRAK1). This opens potential research avenues for
targeted therapies that modulate hormone receptor activity or gene expression [20].

Future Research Directions:

1. Identification of Biomarkers
o Hormone-sensitive gene signatures and cytokine profiles may serve as
predictive biomarkers for disease activity or treatment response in women
with SLE.
2. Selective Hormone Receptor Modulators
o Investigating the use of selective estrogen receptor modulators (SERMs) or
progesterone analogs could offer new therapeutic options with reduced
autoimmune risk.
3. Longitudinal Studies
o Long-term cohort studies examining hormonal transitions (e.g., puberty,
pregnancy, menopause) and their effects on lupus progression will help refine
management guidelines.
4. Endocrine-Immune Interactions
o Further research is needed to define the cellular and molecular mechanisms
through which hormones influence immune tolerance, particularly the role of
sex hormones in epigenetic regulation, Treg cell plasticity, and type I
interferon responses.
5. Sex-Specific Therapeutic Algorithms
o Developing SLE management protocols that incorporate hormonal status,
reproductive planning, and gender-specific risk factors can lead to more
personalized and effective care.
6. Interdisciplinary Care Models
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o Collaboration between rheumatologists, gynecologists, and endocrinologists
is essential in managing hormonal aspects of lupus, especially in complex
cases involving fertility, contraception, or hormone-sensitive disease activity.

CONCLUSION.

Systemic lupus erythematosus (SLE) is a multifactorial autoimmune disease in
which hormonal influences - particularly the role of sex steroids - play a significant
role in disease susceptibility, clinical expression, and progression. The clear female
predominance, especially during reproductive years, highlights the impact of estrogens
in enhancing humoral immunity and promoting the survival of autoreactive
lymphocyte clones. In contrast, the relative deficiency of immunosuppressive
hormones such as progesterone and androgens further contributes to the breakdown of
immune tolerance.

The clinical course of SLE is influenced by hormonal transitions such as puberty,
pregnancy, and menopause, each presenting unique challenges in disease management.
Advances in understanding the immunoendocrine interface have shifted previous
paradigms, enabling the safer use of hormonal therapies in selected patients and
supporting more nuanced approaches to contraception, fertility, and menopause
management in women with lupus.

Looking forward, the integration of hormonal profiling into routine SLE care,
along with the development of sex-specific biomarkers and targeted hormone receptor
modulators, holds promise for improving individualized treatment strategies.
Continued interdisciplinary research and patient-centered care models are essential for
optimizing outcomes and enhancing the quality of life in hormonally vulnerable
populations affected by SLE.
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In Ukraine, the Licensing conditions for educational activities stipulate a number
of conditions that a teacher must meet in order to teach a particular educational
component. One of these conditions is conducting scientific activities on issues related
to the topics of the educational component, which is confirmed by “at least five articles
in scientific publications included in the list of professional publications of Ukraine, in
science-metric databases, in particular Scopus, Web of Science Core Collection, during
the last five years” [1].

On the one hand, such a requirement is natural, as it ensures a deep study by the
teacher of theoretical, methodological and practical issues related to the educational
component, without which it 1s impossible to conduct scientific research in a specific
field.

On the other hand, the requirement for the relevance of the teacher's scientific
research to the topics of the educational component limits the directions of the
researcher's scientific search, since the topics included in the content of the educational
component cannot cover all aspects of theory, methodology and practice in a specific
field.

Unfortunately, there is another side to this process: in an effort to prove compliance
with the educational components, teachers include the results of their scientific
research in the content of the academic disciplines. This practice is inappropriate,
because the results of a teacher's scientific research are his/her personal opinion, which
is not generally recognized in the scientific community and has not been widely used
in practical activities. Therefore, studying the results of a teacher's scientific research
instead of educational material is actually an unethical practice and leads to inefficient
use of students' study time.

The above does not mean that it is always inappropriate for higher education
students to be familiarized with the results of a teacher's scientific research in a field
related to the topics of the educational component. Such a practice may take place, for
example, when studying the history (in particular, the evolution) of scientific thought
on the topics of the educational component, or when higher education students
complete research tasks, when the teacher offers the results of his/her scientific
research for discussion.

The Licensing conditions for educational activities in Ukraine have been repeatedly
criticized by the academic community. The subject of discussions was, in particular,
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the form of confirmation of the conduct of scientific activities by a teacher in the field
related to the topics of the educational component, namely articles in scientific
publications that are included in the list of professional publications of Ukraine, in
science-metric databases, in particular Scopus, Web of Science Core Collection.
Whereas, for example, the presentation of research results by a teacher at international
conferences to the academic community can be more valuable, since it involves open
scientific discussion.

The second debatable aspect is the number of publications by which a teacher must
confirm compliance with the educational component — “at least five publications over
the past five years”. This requirement should stimulate the teacher to continuous
scientific activity in the field related to the topics of the educational component, but in
practice it creates an excessive burden on the teacher — both a psycho-emotional burden
(the need to actively publish in order to “preserve” the educational component) and a
financial burden (publishing articles in scientific publications that are included in the
list of professional publications of Ukraine, in science-metric databases, in particular
Scopus, Web of Science Core Collection, is sometimes quite expensive).

The third point of discussion is the inclusion of publications only for the last five
years at the time of analyzing the compliance of the educational and/or professional
qualifications of scientific and pedagogical, pedagogical and scientific workers with
the educational component. Yes, indeed, in the modern turbulent world, knowledge
quickly becomes outdated, but the results of scientific research are not educational
material or generally accepted practices that graduates will necessarily need in their
professional activities. Therefore, it is quite logical to take into account when
determining the compliance of the educational and/or professional qualifications of
scientific and pedagogical, pedagogical and scientific workers with the educational
component of the scientific works of teachers for a later period than the last five years.

The above and many other debatable issues have necessitated a revision of the
Licensing conditions for educational activities: a draft amendment to these conditions
has now been published [2], which, in particular, significantly expands the
opportunities for teachers to confirm compliance with educational components.
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BIOJIOTI'O-EKOJIOT'TYHA XAPAKTEPUCTHUKA
POCJIUH, AKI BUKOPUCTOBYIOTLHCA ITPHU
BUBYEHHI KYPCY BIOJIOTII I 3POCTAIOTH ¥
BOTAHIYHOMY CAII HY TA Y ITIAPKY HOP/I

Cunoposa Bikropiss AnaroJiiBHa,
CTYJCHTKA
Juinposcbkuid Hanionansuuit YHiBepcuteT imeH1 Onecst ['onuapa

Beryn. 3eneni HacamkeHHs Oynb SIKOTO PErioHy HaIIoi MJIAHETH 1, 30Kpema,
MIPOMHUCIIOBUX MICT CHPHSIOTH 3MEHIIEHHIO KOHIICHTPAIlli TOKCMYHHX PEYOBHH B
JOBKULIl Ta IIyMY, 3HUKEHHIO TEMIIEPATypHU JOBKIUISL, 30arau€HHIO MOBITPSI KUCHEM
[1, 2], mO3UTUBHOMY BIUIMBY Ha 3A0poB’s MemikaHuiB [3, 4]. Bce ne, 6e3yMoOBHO,
MMOBUHHO 3HAWTU CBOE BIJIOOpaKEHHS MPU BUBYEHHI IIKUIBHOTO Kypcy Oiojoris. Y
Kypcl 010J10T1i B IIKOJMI BEJIUKY pOJib BIAITPalOTh BIJOMOCTI MPO 010J0T0-eKOJIOTTYH1
XapaKTepUCTUKH POCIUH. J{OCTIIKEHHS pOCIUH JI0TIOMAarae 3p03yMiTH iX aHaTOMIIO Ta
MOPQOJIOTiI0, a TAKOK BUSHAYMTH B3a€MO3B’SI30K M1 OpTraHi3MaMu, €KOJIOTTYHY POJb,
CepellOBUIIE ICHYBaHHS, PO3MHOXKEHHS Ta po3BUTOK. Lle 1ae 3Mory normmOuTH 3HaHHS
y JaHii cdepl Ml 4ac HABYAIBHOTO MPOIECY, a TAKOX PO3KPUTH OCOOIMBOCTI
MIPUCTOCYBAaHHS POCIMH J0 YMOB ICHYBaHHS, pOJib y O10I[EHO3aX, KUTTEBUHN IUKI Ta
3HAYEHHS y TOCTIOAapCTBl. B CBOIO uepry mpu BUBYEHI y YUHIB (DOPMYETHCS PO3BUTOK
€KOJIOTIYHOT CBIJJOMOCTI Ta YSIBJICHHS MPO MPUPOJY B IIoMy [5-8].

Biosioro-exosioriyHa xapakTepuCTHKa POCIMH Y BHUKJAJaHHI Kypcy Oiojorii jae
MOXUIMBICTh 3pOOUTH YPOK OLIbII HACUYEHHUM, I[IKaBUM Ta pi3HOMaHiTHUM. Ha
npukiaai remu «Pocinam 1 cepenoBuIiey», MOXKIUBO PO3TISIHYTH Ta MPOAHAIi3yBaTu
KJIIMaTHYHI yMOBH 3pOCTaHHS POCIWH B KOHKPETHHX yMOBaX 3pOCTaHHS, IO
B1100pakaeTbcs Ha MOp(}OI0-010METPUYHUX TOKa3HUKAX BHUAIB Ta iX MOUIUPEHHI.
Cnin 3a3Ha4UTH, IO TaKUW MAXIA M Yac MPOBEACHHS YPOKy O10J0rii Jpomomarae
VYHSIM Kpallle 3aKpiluTH 3HAHHS Ta HABUYKM Yy TMPAKTHUYHIA diSUTBHOCTI 4epes
JTOCTITHUIIBKY poOoTy [9-11].

iz po6oTn. OCHOBHUM 3aBIaHHSAM y JAHOMY JOCHIKEHI TTOCTA€E TTOPIBHIHHS
010J10Tr0-€KOJIOTTYHUX XapaKTEPUCTUK POCIHWH, AKI 3pOCTal0Th y OOTaHIYHOMY ca/l
JHY m. Juinpo (Ykpaina) ta y napky Hopn M. Minan (Itamnis).

Marepianu Tta Meroau. Jjisi IpoBeACHHS 3aHATH 3 O10JI0Til B 3aJIEKHOCTI BiJl
reorpa(iyHoro po3TallyBaHHsS MIKOJM 3pa3kKu 0araTOpiYHUX TPaB’ SHUCTUX POCIWH
BiOUparoThes y 6otaniyHomy caai JIHY m. Iuinpo (Ykpaina) ta y nmapky Hopa wm.
Minan (Iramist). ITlpu mnpoBeaeHHI AOCHITHUIIBKOI POOOTH  3aCTOCOBYBAHCS
(denonorivni, MOpQOJIOTIUHI Ta CTaTUCTUYHI MeToau [12-15].

Pesyabratu Ta o0roBopeHHs. Iling yac mpoBenaeHHS ypoky O10JIOTii Ha Temy:
«Pocnuau 1 cepenoBwuie», OylIO MpPOaHATI30BAHO 3JICKHICTH TOMIMPEHHS BUJIIB
POCIIMH y PI3HUX KIIIMaTHYHUX yMOBax iCHYBaHHs. [l MpOBENEHHS TaKOTO YPOKY
JOLIIBHO BiJ11I0OpaTH 3pa3ku 0araTOpiyHUX TPaB’SIHUCTUX POCIUH, SIK1 3pOCTAIOTh SIK Y
6oraniunomy cani [IHY Tak 1y mapky Hopa m. Minan. Ile Taki pociauHu: 30J0TapHUK
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KaHaachkuil (Solidago canadensis), He3abynka 3BuuaitHa (Myosotis sphondylium),
repanb omucky4a (Geranium lucidum), ountox riopumanii (Hylotelephium spectabile),
imomest Oarat (Ilpomea batatas). 3a HONMOMOTOI MAaHOTO YPOKY VYHI Kparlie
3armamM’ ITaJId MPOWICHWIA MaTepiai Ta CTaliy OUTBII €KOJIOTIYHO CBigoMimmmH [7, 12].

Cnig 3a3HauutH, mo y OoraniyHomy cami JHY wm. [uimpo mnomipHO-
KOHTUHEHTAJIbHUM KJIIMAT JO3BOJISIE POCIMHAM JIETKO TMPUCTOCOBYBATHUCS O
cepenoBuila icHyBaHHs. Hanpukiaz: 3onotapHuk kaHajacekuii (Solidago canadensis)
— no0pe pocTe, HaBITh Yy MOCYXy; He3alynka 3BuuaiiHa (Myosotis sphondylium) €
3UMOCTINKOIO POCIMHOIO, aJie MOXKE CHIJIBHO CTPaXKJIaTH BiJ] OCYXH; repaHb OIMCKy4a
(Geranium lucidum) — noOpe mnepeHocUuTb CyxicTh, Jlis OuuTKYy TiOpUIHOTO
(Hylotelephium spectabile) nieit xiiMar i71eajbHO MIXOIUTh, TAK SIK, I POCIHHA JTyKE
n00pe MPHUCTOCOBYEThCS IO COHIA Ta mocyxu; s irmomei 6arar (lpomea batatas),
HaBNaKW IeH KIIMAaT HE JyXe MIAXOIUTh 13-3a CTIMKUX MOPO3IB Ta KOPOTKOIO
BETeTaTUBHOTO MEPIOAYy, ajie 3pOCTAHHS IUIKOM MOXJIMBE y Temuuii. Y JIHinpi —
KJIIMAT CyXIIIH, 3 OUTbII PI3KUMU KOHTPACTAMU MK CE30HAMH, 3 IOMIPHUM PIBHEM
omajiB 1 3MMOBUMH MOpo3aMu. Llell KiiMaT € KpalyM KJIIMaroM JJisi 30J0TapHUKY,
OYUTKY, YACTKOBO IS FepaHi — yepe3 COHLE Ta cyXicTh. [Iporte, ciia BIAMITUTH, IO
imomest 6arar B IIMX yMOBaX — PU3MKOBAaHA KYJIbTypa 4epe3 MOPO3H Ta KOPOTKUU
Bereramiitnuii nepiox [10, 16, 17].

VY mapky Hopa M. Minan B CBOIO uepry BOJIOTHI CYOKOHTHHEHTAJIbHHUM KJIIMaT
TOMY Jisi 0araThbOX POCIIHH, SIKI TOJMIOOJSIFOTH BOJIOTY, 1M KIIIMaT € HalKpamiowo
YMOBOIO JIJIs1 iCHYBaHHsI. SIKIIO B35TH, 30JI0TApHUK KaHAAChkuil (Solidago canadensis)
— 100pe pocTe, KOJIM TPOXH BoJIoTiIIe; He3a0yaka 3suuaiina (Myosotis sphondylium) —
Kpaie cebe mouyBae y Minani, HiK y [[HINpi depe3 BOJOTICTh KIIMaTy; repaHb
onuckyua (Geranium lucidum) — Kpaiie NpUCTOCOBYETHCS O JAAHOTO KJIIMary i3-3a
BOJIOTIIIOT TIHBOBOI 30HU; OYUTOK TiOpunuuii (Hylotelephium spectabile) — moxe
3pOCTaTH, aje 4epe3 HAKOMWYCHHS BOJOTH JaHWW KiIiMar He € crpusTimBuM; Jlms
inomei 6arar ([pomea batatas) — O1bII COPUATIMBUN KIIIMAT 13-3a OUIBII TPUBAJIOTO
Teria. Y M. MiJ1aH KJ11MaT BOJIOTIIINHM, 0COOJIMBO BOCEHH Ta BECHOIO, 3 O1IBIIIOIO
KUTBKICTIO OMajiB, MEHII CYBOPUMHU 3MMaMU, ajie¢ OUIbIIUM JAUCKOMGPOPTOM uepes
BHCOKY BOJIOTICTh Ta 3aCTiil MOBITPS B XOJoAHY mopy. Lleit kmimar imeanbHuii Jyuist
irmomei Oarar, He3a0y/IKH, TepaHi — 3aBJISKH BOJIOTOCTI, TEIUTY Ta JOBIIIOMY CE€30HY 0e3
Mopo3iB [18, 19].

BucnoBku. Crnig BigMITUTH, 110 01070T0-€KOJIOTIYHA XapaKTEPUCTUKA POCTUH Y
Kypci 010J10r11, cTana BayKJIMBUM 1HCTPYMEHTOM IpY IPOBeeHH! ypokiB. Lle no3Bosse
MOEIHYBATH 3HAHHS NIPO OyoBY Ta (YHKIITi POCIUH 3 PO3YMIHHSIM POJIi B MPUPOII Ta
MPUCTOCYBAaHHSA 10 KIIMAaTMYHUX YMOB icHyBaHHS. IIpoBemeHHsS maHOI TeMU Ha
ypoKax, crpuse (GopMyBaHHIO KOMIUICKCHOTO Oa4yeHHS YYHSIMHU JKUBHX CHCTEM,
PO3BUTKY €KOJIOTIYHOI CBIJIOMOCTI Ta MPAKTUYHUX HABUYOK B XOJI1 MPOBEECHHS JaHOTO
nociimpkeHHs. L{el nmiaxig poOuTh BUBUYEHHS 010J10T1i OLIBII CyYaCHUM, 1HTETPOBAaHUM
1 HEOOX1IHUM y TIOJJAIbIIIOMY BUPIIICH] €KOJIOTTYHUX BUKJIUKIB CbOTOACHHS [7].

109



PEDAGOGY
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

Cnucok Jiteparypu:

1. JTuxonat FO. B. Exonoro-dizionoriyai ocHOBH (OpMyBaHHS I€PHOBHUX MMOKPUBIB
B YMOBAaX CTEMOBOI 30HU YKpaiHu (CTIMKICTh, TUHAMIKA, TEIXHOTEHE3) : aBTOped. JHC.
... I-pa 6ion. H. : cren. 03.00.16 «Exomnoris». YepHnisii, 2003. 42 c.

2. Jluxomar }O0.B. Axymymsiis BaXXKMX MeETaldiB B OpraHax KBITKOBO—
JEKOPATUBHUX POCIHUH 3a pi3HUX ekonoriyaux ymoB /FO.B. Jluxonar, .I1. ['puropiok,
O.K. bacanaes Tta in. // Jon. HAH VYkpaiau. — Ne 7. — C. 203-207.

3. Adanacwes C. B., JIuxonat O. A. Perionapti oco0IMBOCTI BUTbHOPAAUKATHHOTO
OKHMCHEHHS JIIIJIB Ta AaHTUOKCUJAHTHOI CUCTEMH Y XBOpPMX Ha XPOHIYHUU
nankpeatuT // Meanuna ximis. 2005. T. 7, No 1. C. 33-36.

4. I'ypxuii E. B., Ilepuesa T. A., Jluxonat E. A. Bnusiaue tuorponus 6pomuia Ha
COCTOSIHUE MYKOIIMJIMAPHOTO KJIMpEHCa y OOJbHBIX XPOHUYECKUM OUCTPYKTHBHBIM
3a00JIeBaHUEM JIETKUX. YKp. MyJIbMOHONOT YHMM )XypHa1. 2008. Bumn. 1. C. 13-15.

5. Auapocosa B. B., Bepsec 1O. I, [lepeBincbkuit B. B. biosoris: niipydHuk s
6—11 xmaciB. — K.: I'enesa, 2020.

6. I'pon3uncekuii J{. M. @i3iomorid Ta exomnoris pociaud. — K.: Bumia mikona, 2015.

7. CyxomnmHcbka O. B. Meronuka HaBuanHs Oionorii y mkom. — K.: Ocgira,
2021.

8. bionorisa. Ennuknonenis mkonsapa. — X.: Panok, 2022.

9. JIuxonar }0.B., Aciamos €.0., Kooeus O.C., Kopmukos C.I.,, Cugoposa B.A.
BuxopucranHs pociavH 3aXHIIEHOTO IPYHTY NpHU NPOBEIEHI HAaBYAJIHLHOI POOOTH 3
oiomorii. The 13th International scientific and practical conference “Cultural and
artistic processes in the context of the European scientific space”(November 2629,
2024) Valencia, Spain. International Science Group. 2024. C. 235 -237.

10. Jluxomar IO.B., CupopoBa B.A., Comoseii A.M., ®pannesiu A.B.
[TozamkinibHa ocBiTa y4yHIB 3 Oionorii Ha 6a3i Goraniunoro camy HY. The 16th
International scientific and practical conference “New ways of improving outdated
methods and technologies”(Desember 17-20, 2024) Copenhagen, Denmark.
International Science Group. 2024. C. 249 — 251.

11. Lykholat Yu., Lykholat T., Boroday Eu., Sydorova V., Burhovych M.Use of
representatives of the genus Centaurea L. on the school educational research land plot.
Proceedings of the XV International Scientific and Practical Conference. Florence,
Italy. 2025. Pp. 204-207. URL.: https://isg-konf.com/scientific-research-integration-of-
science-and-practice-for-effective-development/

12. benmuk 10.B., CaBocbko B.M., Jluxonar HO.B. Ekonoriuna oOymOBIIEHICTh
MOKA3HHUKIB JKUTTEBOCTI Ta JCHIPOMETPUYHUX TMapaMeTpiB ACHAPOQITOICHO31B
MIPUPOTHO MOIIMPEHUX Ha JIEBACTOBAHUX 3eMJISIX 3a1130pyMHOTO BinBary. Bicank OHY.
bionorig. 2022. T. 27, sum. 1 (50). C. 7-23. DOI: https://doi.org/10.18524/2077—
1746.2022.1(50).259959

13. Kyuepssuii B.I1. O3zenenennst nacenenux Micib /. Kyuepsasuit B.A . — JIbBiB,
2005.- 320 c.

14. Ilpucencekuii 1O. I, JIuxonar F0. B. Ananraiiisi pocJIMH 10 aHTPOIIOTEHHUX
YUHHUKIB (MIPYYHUK JIJIsI CTYACHTIB CHEIAIbHOCTEN 010JI0T1s, €KOJIOTISl Ta CepeIHs

110



PEDAGOGY
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

oCBiTa BUIIUX HaBuajdbHUX 3aknaAiB). JJonHY imeni Bacunsa Cryca. Binaung : TOB
«Himan-JIT»;, 2017. 98 c.

15. Cratuctuyna oOpobOka eKCIIepUMEHTAIBHUX AaHuX: HaBuanbHHI MOCIOHUK
/Mensanuenko O.I1., Sxumenko [.JI., [lleuenko P.JI. — bina [{epksa, 2006.—34 c.

16. Hamionansuuii atmac Ykpainu. Posain «IIpupogna pociuanicT / 32 pen. O.
M. Mapunnua. — K.: JIHBII «Kaptorpadis», 2007.

17. binoyc B.I. CagoBo—mapkoBe mmucrentBo : KopoTka icTopis po3BUTKY Ta
METOJIM CTBOPEHHS XynoxkHiX cajiB. K.: Hayk, cBit, 2001. 299 c.

18. Cunoposa B.A. Jlesiki acniekTy poBe/IEHHs T'ypTKOBOi poOOTH Ha 0a3l mapky
Hopn (M. Minan). Proceedings of VIII International Scientific and Practical
Conference Munich, Germany 17-19 March 2025. C. 283- 286

19. [Ipupona mapky https://parconord.milano.it/

111



PHILOSOPHY
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

®1JI0OCOPCHKUI 3MICT OPTAHIBALIIMHOI
KYJbTYPHU (3A MOJEJLUIIO K. KAMEPOHA TA
P. KBIHHA)

Cypina I'anna IOpiiBHa,
K.(pimoc.H., cT. BUKIanay kadenpu yKpaiHO3HABCTBA 1 CYCHIILHUX HAYK,
MukoJ1aiBCbKU HalllOHAIBHUHN arpapHUM YHIBEPCUTET

Opranizaiiiiina KyJibTypa — 1€ He MpOCTO HaOlp MpaBWJI YU MPAKTHUK, & CIOCIO
peanizyloTh ChiuibHy MeTy. DinocodCchkuii 3MICT OpraHi3aliiiHOl KyJIbTypH 3a
monemno Kamepona ta Kinna (Competing Values Framework) a6o 3a momemmio
CHIpaJIbHOI JUHAMIKKM 4d OyAb-SIKUMHU IHIIMMHU MOZAENSMHU, MOXKHA PO3MIIAATd SIK
B1I0OOpaXeHHsI TIMOMHHUX LIHHOCTEH, CEHCIB 1 cOCO0IB B3a€MO/li, 110 POPMYIOThH
IIEHTUYHICTBh OpraHi3allli Ta BU3HAYakoTh ii Micue y cBiTl. Po3missHeMo 3 gpinocodcrkoi
nepcrektuBu Mojenb Kamepona ta Ksinna (Competing Values Framework), sika
pO3/lNIA€ OpraHi3aliiiHi KyJbTypd Ha «KJIAHOBID», «aJXOKpPaTH4yHI», «PUHKOBD» Ta
«iepapxiuH»y. Duiococbkuil aHami3 JO3BOJUTH 3 LHUX MO3ULIA PO3KPUTU CEHC
OpraHi3aliifHoi KyJbTypHu 4epe3 KiJbKa KJIOYOBUX aCHEKTIB:

1. Ex3ucmenyitinuii 6UMIp: ROWLYK CEHCY ICHYBAHHS Op2aHi3ayii

Opranizaliiiina KyJibTypa BIIOBIa€ Ha MUTaHHS: «Homy mu icHyemo?» 1 «11]o Hac
00’ennye?». Koxen tun xyiasrypu 3a monmeiutto Kamepona ta KBinHa BimoOpaxkae
MEBHUI C1IOCi0 peanizallii bOro CEeHCY:

- ¥V KJjaHOBIM KynbTypl CEHC ICHYBaHHS OpTraHi3allli MoJsira€ y CTBOPEHHI
CHUJIBHOTH, JI€ JIFOIW BIAYYyBalOTh MPUHAICKHICTD, MATPUMKY Ta 10Bipy. Lle Haramgye
¢dimocodito CHiNbHOTH, € OyTTS JIOAMHU BU3HAYAETHCSA 4Yepes3 il 3B’SI30K 3 IHILIUMU
(manpukinan, iaei Maprina byoepa npo «A-Tu» cTOCYyHKH).

- AJIIXOKpaTH4Ha KyJIbTypa IOB’SI3y€ CEHC OyTTs oprasizaimii 3 TBOPYICTIO,
CBOOO/IOI0 Ta MOCTIMHUM PO3BUTKOM, 110 ONM3BKO A0 ek3ucteHuianimy JKan-Ilons
Caprpa Ta IHIIUX MHUCIMTENIB, Y IKUX CBOOOAA 1 camopeanizailis yepe3 TBOPUICTh €
KITFOYOBHUMU.

- PunkoBa KynbTypa Opi€HTYy€ OpraHi3alil0 Ha MOIIYK CEHCY B JOCSTHEHHI
30BHIINHIX I[UJIEH, KOHKYpeHIlii Ta nmepeMosi. Lle Bianosigae dimocodii mparmaTuzmy,
7€ TIIHHICTh BU3HAYAETHLCS PE3yabTaTaMy Ta €(PEKTUBHICTIO.

- lepapxiuna KynbTypa BBaXae, 110 CEHC MOJSATae y CTaOUIBHOCTI, MOPSAKY Ta
rapmodii. Lle neperykyetncs 3 inesimu [1naTona npo ineansHy aepkaBy, e CTPYKTypa
1 IOpsAIOK 3a0e3MeuyoTh TapMOHiHEe (DyHKIIIOHYBaHHS.

2. luxomomisa c60600u ma nopsoxy

Mogens Kamepona Ta KBiHHa moOymoBaHa Ha JBOX BUMIpax: l. THYYKICTh VS
CTa0lIBbHICTh; 2. BHYTPIIIHS VS 30BHIIIHS opieHTallis. 3 $1710c0dChKOi TOUKHU 30Dy, 11€
Bi10Opaxkae (PyHIaMEHTAJIbHY AUXOTOMIIO JIFOICHKOTO 1CHYBaHHS:

- IuX0TOMisl «THYYKICTh VS CTaOLIBHICTE» BiJoOpakae BiUHE MPOTUCTOSHHS MIXK
CBOOOZIOI0 (XaoC, TBOPYICTH) Ta MOPSAAKOM (CTPYKTypa, KOHTpoJib). Hampukman,
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dinocodis Dpinpixa Hirme migkpecaroe TBOPUY €HEPrio xaocy, ToAl SK IMmaHyin
KanT Harosomrye Ha HeOOX1THOCTI MOPSAIAKY IJIT MOPAJILHOTO OyTTS.

JInxoToMist «BHYTPILIHS VS 30BHIIIHS Opi€HTALl» CTAaBUTh MUTAHHS MPO Te, A€
oprasizailis mrykae ceHc — y coOi (BHYTpIIIHS TapMOHis, CAMOJOCTATHICTh) YU Y
30BHIIIHBOMY CBITI (B3a€MOIisA, KOHKypeHIris). [le MoxkHa mopiBHATH 3 (itocodiero
CTOIIM3MY (BHYTPIIIHINA CIOKIH) MPOTH yTUIITapHOT (hi0codii (30BHIMIHI KOPUCTB).

3. Kynemypa sik cnocio oymms

Opranizaiiiina KyiabTypa € CIocoOOM, y SKUW OpraHizallis <GKUBe» Y CBITI. 3
biocodCcrkoi TOUKH 30py, BOHA BU3HAYAE OHTOJIOTIYHY OCHOBY OpraHizarlii — sk BOHa
cIpuiiMae peasibHICTh 1 B3aeMoji€e 3 Hewo. KoxkeH THN KyJabTypH MPOIMOHY€E BIIACHUN
yHIKQJIbHUHN c11oci0 OyTTS:

- KianoBa kynbpTypa akieHTye OyTTs 4epe3 CHUIBHOTY, J€ CEHC BHHHKAE Yy
MI>)KOCOOHMCTICHHX 3B’s3Kax 1 TypOOTi.

- AnxokpaTudHa KynbTypa ¢opmye OyTTs 4epe3 TBOPUICTh 1 CAMOBHUPAXKEHHS, 1€
oprasizailisi NOCTIHO MEPEOCMUCIIOE cede.

- PunkoBa KymbTypa 3aTBep/Kye OyTTsS depe3 Aif0 Ta IOCSTHEHHsS, 1€ CEHC
BUMIPIOETHCS 30BHILIHIM YCHIXOM.

- lepapxiuna KyabTypa Hamossirae Ha OyTTI 4yepe3 MOPSAOK 1 CTPYKTYpy, € CEHC
MOJISITa€ y CTaOLIbHOCTI ¥ mepe10auyBaHOCTI.

4. Emuunuu acnexm: Kynomypa sik MmopanoHut komnac

Opranizaliiiiia KyJIbTypa BUKOHY€E POJIb MOPAJIbHOTO KOMIIAca, BU3HAYAIOYH, 1110 €
«MPAaBUIBHUMY 1 «HEMPABWIBHUMY y TTOBEAIHII MPAIliBHUKIB. 3 (1710COPCHKOT TOUKU
30Dy, 1I€ MOB’S3aHO 3 TAKUMH €TUYHUMHU KOHIIEIISIMHU:

- V knaHOBIN KyJIBTypl €ThKa 0a3yeThcsl Ha eMIIaTii Ta TypOOTi PO 1HIIUX (€THKa
typootu Jxumn Kepiran).

- B aaxokpartnyHiii Ky/nbTypi €THKa OB’ sA3aHa 31 CBOOO0I0 Ta BIAMOBIAAIBHICTIO
3a BJIAcHI Jii (€TUKA €K3UCTEHIIAICTIB).

- YV pUHKOBIA KyJbTypl €THKa OpIEHTOBAHA HA PE3YyNbTaT 1 CHPaBEJIUBICTH Y
KOHKypeHii (yrunitapHa etuka [xona Crrioapra Muuis).

- B iepapxiuHiii KynbTypl eTUKa 0a3yeTbcs Ha JOTPUMAaHHI MPaBUil 1 000B’SI3KIB
(neonronoriuHa etuka Kanra).

5. Tpancyenoenmuuil 6umip: Kyiomypa siK 36 s130K i3 OL1buum

Opranizaiiiina KyJbTypa MOXE€ MaTH TPAHCIEHJIESHTHUM CMUCJ, KOJIM BOHA
BHUXOJIUTh 32 MEXI IMOBCSAKJICHHOI MISUILHOCTI Ta IOB’S3y€ OpraHi3aliio 3 BUIIUMH
TSIMH.

- Kommnanii 3 agxokparnunoro KynabTyporo (sx Tesla un SpaceX) MoxyTh Oauntu
CBOIO MICIIO Y 3MiH1 CBITY Uepe3 IHHOBAIIIi.

- KnanoBi KkynpTypu (K y HEKOMEpPLIMHHMX Oprasizamisix) MOXyTb OyTu
CHpPSMOBaH1 Ha CIY>KIHHS CYCIIIBCTBY YU MIATPUMKY T'YMaHICTUUHUX 171€aTiB.

- PunKOBI KyIBTYpH MOXKYTB MPArHyTH JO0 €KOHOMIYHOTO TIPOTpecCy.

- lepapxiuHi — A0 CTBOpEHHS CTabUIBHOTO CYCMIJIBHOTO OPSJIKY.

6. Kynemypa six dianoe iz uacom

3 dutocodchkoi TOUKH 30py, OpraHizaliiHa KyJabTypa € CIOCOOOM, Y SKUU
opraHi3ailisi B3aEMOJII€ 3 YaCOM — MHUHYJIUM, CbOTOAEHHSM 1 MaltOyTHIM:
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- KnanoBa kynbrypa 30epirae Tpaauilii Ta 3B’S30K 13 MUHYJIUM 4Yepe3 CIIbHI
IHHOCTI.

- AXoKpaTu4Ha KyJlIbTypa OpiEHTOBaHA HA MalOyTHE, HA CTBOPEHHS HOBOTO.

- PunkoBa KynbTypa 30cepepkeHa Ha ChbOTO/ICHH], Ha OTOYHHUX Pe3ysIbTarax.

- lepapxiuna KynbTypa nparte 10 BIYHOCTI uepe3 CTaObUTbHICTD 1 MOPSIOK.

Otxe, (himocodChKHil 3MICT OpraHi3aIifHol KyIsTypu 3a Mone/utro Kamepona Tta
KBinHa nossirae y ToMy, 1110 BOHA € HE JIMIIE IHCTPYMEHTOM yTPAaBIIiHHS, a i CIOCOOOM
ICHYBaHHSI OpraHi3ailii y CBiTi, ii OHTOJOTIYHOIO Ta €TUYHOI OCHOBOIO. KymbTypa
BU3HAYAE, SIK OpraHizallis IyKae CEHC, K BOHA 0ajlaHCy€e MK CBOOOJIOIO 1 MOPSIIKOM,
SK B3a€EMOJIIE€ 3 JIIOIbMHU Ta 30BHIIIHIM CBITOM. Mojenb gomomarae po3KpUTH Il
IJIMOMHHI acIleKTH, IO3BOJISIFOUM OpraHi3allii yCBIJIOMUTH CBOIO 1IEHTUYHICTH 1 MICIIE
y IIUPIIOMY KOHTEKCT1 Oy TT.
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MNCUXOJIOTTYHI ACHEKTH ®IHAHCOBOI
HOBEJIIHKHA Y CTAPTAII-CEPEJIOBUIIII

depa Caitiana BosioaumupiBHa,
K. [ICUXOJ. H., JOUEHT
HarmionaneHuit yHiBepcuteT «YepHIriBcbka MOJITEXHIKA

Ceprienko OJiena AHapiaHiBHa,
1. €. H., mpodecopka
HarmionaneHuil TeXHIYHMIA YHIBEPCUTET «XapKIBCHbKUI MOMITEXHIYHUA IHCTUTYT»

Kanamnuk Mapis FOpiiBHa,
OakasaBp
HanioHnansHui TEXHIYHUNA YHIBEPCUTET «XAPKIBCHKUI MOJITEXHIYHUM IHCTUTYT»

B cBiTi 1HHOBAIIMHUX TEXHOJOTIM Ta TioOaizalii 3 KO)KHUM POKOM CTa€ BCE
OUIbIIIE TOMYJSIPHUM PyX CTapTaIiB, SIKUI MPEACTaBIsie€ COO0I0 MPOIEC CTBOPEHHS Ta
PO3BUTKY IHHOBAIITHUX KOMITaHii, 1110 BAKOPUCTOBYIOTh HOBITHI TEXHOJIOT1i T MAIOTh
BEJIMKMIM TMOTEHIian 3pOocTaHHA. Takui pyX cOpHse €KOHOMIYHOMY pPO3BUTKY,
CTBOPEHHIO HOBHUX POOOYMX MICIb Ta MIABUIICHHIO MIXHAPOJAHOTO IMIJKY KpaiHU.
OpnHak 1CHYIOTH TIE€BHI NCHUXOJIOTIYHI YMHHHMKH, SIKI MOXKYTh BIUIMBAaTH Ha CTapTarl-
cepenoBuile. Yacto pimeHHs o710 ¢iHAHCIB B cTapTanax MpUHUMaroThCS B yMOBax
CTpecy Ta PU3HKY, MOXYTb IPYHTYBaTuCs Ha IEBHUX YIEPEIKEHHSAX KepIBHUKA
cTapramy, abo 0a3yBaTucs Ha €MOISIX KOMaHAW. 3aCHOBHUKHU CTapTaliB MOXYTb
JOTPUMYBATHCS ONITUMATILHOTO CIIEHAPII0, IO CIPUYUHSE HEAOOIIHKY PU3HKIB, 200,
HAaBIMAKW, YHUKHEHHS! HEOOXITHUX (PIHAHCOBUX KPOKIB 4epe3 cTpax Hepnadi. B cBoro
4yepry, 1HBECTOpaM BJIACTHMBO IiJIJIaBaTUCS KOTHITUBHUM BUKPHUBJIEHHSAM Tl 4Yac
NPUIHATTS pilIeHHS MO0 (PiHAHCYBaHHS NMPOEKTIB. be3 BpaxyBaHHS MCUXOJOTTYHHUX
aCIeKTIB B JIaHOMY KOHTEKCTI BMHHMKA€ 3arpo3a BHHMKHEHHS XHUOHUX CTparerii,
Hee(DEeKTUBHOTO BUKOPUCTAHHS KaliTaly Ta HaBITh OaHKpPYTCTBAa. TOMY BHMBYEHHS
JaHOI TEMH JI03BOJISIE HE JIMIIE Mepef0ayuTH MOBEIIHKY OCHOBHUX T'paBLiB, a U
PO3pOOUTH AeTallbHi, YCBIIOMJICHI MIAXOAN Ta CTPATErii yIpaBiliHHS (PIHAHCAMH.

3armouaTKyBaHHS Ta PO3BUTOK CTapTally € OAHMMM 3 HAWCKJIAIHIIIMX €TaliB
KUTTENSUTBHOCTI 1HHOBAIIMHOTO TMPOEKTY, a/K€ CaMe€ TOJI 3aCHOBHUK Ta KOMaHa
CTUKAIOTHCS 3 IEBHUMH TICUXOJIOTIYHUMU Oap’€pamH, sIKi MOXKYTh 3aBayKaTH PyXaTUCs
Briepes. DiHAHCOBI MEPEKOHAHHS, EMOIIiT Ta 3BUYKH PO3MOPSKEHHS (piHAHCAMU, 1IT0
(hOPMYIOTBCSI TIPOTSATOM JKUTTS JIFOMWHU, BIUIMBAIOTh HA 11 31aTHICTH OpaTh Ha cebe
BIJIMOBIJIAJILHICTh Ta B TOAAJBIIOMY PHU3UKH, MPUHAMATH CTPATErivyHI PINICHHS Ta
CHIBIPAIIOBATH 3 IHBECTOPAMH.

B Vkpaini nporiec hopmyBaHHS y JIO[eH CTaBJICHHS J10 TpoIel, Ha TyMKy B.
MockasieHko, B110YBa€ThCS 1]l BIUIMBOM PI3HUX TEeHACHINH. [lepiioro TeHAEHIIIE0
JOOCHIAHUISL BBaXKAa€ TPAAULINHY EKOHOMIYHY CBIIOMICTb, MOB’SI3aHY 3 1/€€10
COLIANIbHOI PIBHOCTI, CHOPUUHATTAM TpOIIeH SK aOCTPaKTHOI LIHHOCTI, MPO SIKY

115



PSYCHOLOGY
TEACHING AND RESEARCH AT UNIVERSITIES AND CONTEMPORARY ISSUES

Heoxoue roBopsTh. Jlo Apyroi TEHAEHIIT BOHA 3apaxoOBy€ PaJSSHCHbKUNA MEHTAIITET, B
SKOMY 3aKJIaJICHUN 00pa3 rpolIei sk 3aci0 eKcIiTyaTarlii 1 HepiBHOCTI, SIKOTO MOTPIOHO
no30ytucs. Tpers — 1€ BIUIUB 3aXiJIHOTO EKOHOMI3MY, SIKM CTaBUTb TI'POILIOBI
BITHOCHHH B LIEHTP CYCIHIJIBCTBA. Ta 4eTBepTa TEHJACHIIA — 16 KPU30BUI XapakTep
eKOHOMIKM. B3aeMomiss IMX YOTUPHOX TEHJACHIINA 1 BH3HAYa€ OCOOJMBHUH THIT
MOHETAPHOI KYJIBTYPH HAIIOTo CyCIJIbCTBA [1].

Ha ertamni 3aimydeHHs iHBECTOPIB, SIK1 pO3paxoBYIOTh OTPUMATH JI€TATbHU TUTaH il
3 OIMCOM YCIX PU3HKIB Ta MOKJIMBOCTEH CTapTaily, Taka YCTaHOBKa, SIK, HAIIPUKJIA],
«TpoIIIi K 3710» a00 «yHUKAHHS TPOIIEH» MOXE CTaTH MEePenIkofor. TakumM YHHOM
3aCHOBHHMK CTapTally MOXE VYHUKAaTH OOroBOpPeHHS (pIHAHCOBUX IHUTAaHb,
HEOOIIIHIOBAaTH BaXKJIUBICTh CTBOPEHHsI Oi13Hec-Mojienl 4u (iHAaHCOBOI CTparerii, 110
3roJIOM MOXKE IPHU3BECTHU JI0 BIAMOBHU Bij (hiHAHCYBaHHSA 3 OOKy 1HBECTOpIB abo
dhopmyBaHHS Hee()EKTUBHOI IIIHOBOT MOJIITUKH.

YcTaHoBKa «rpolni SIK TMOKa3HUK CTaTycy» MOXKE HaBIIaKH CIIOHYKaTH 0
3aBUIICHHS OYiKyBaHb, MEPEOIIHKH BJIACHOTO MOTEHIay abo BUTpaAT Ha IMIJIKEBI
CKJIaJIOBl, SIKI Ha e€Taml 3aJlydeHHs I1HBECTHIId HE € BKpall HeoOXxinHumu. B
KOPOTKOCTPOKOBIA TMEPCIEKTUBI TaKUM MiAXiA MOXke 3a0e3MeYUTH BUIUMICTh
YCIIIIHOTO O13HECY, ajie SIK Haci10K — (piHaHCOBa HeCTaOUIBHICTh Ta BTpaTa JOBIpH 31
CTOPOHH 1HBECTOPIB [2].

B nporueci macmtaOyBanHs 0i3Hecy abo mepexody 10 CTajli CTaloro 3pOCTaHHs
BUHUKAIOTh 1HIII TICUXOJIOT1YHI AacMeKTH, Takl sK YCTaHOBKa OIJHOCTI, fKa
MPOSBIIAETECS B CXWJIBHOCTI JI0 30CEPEIKEHHS HAa MPUOYTKY B KOPOTKI TEPMIiHH,
YHUKaHHI JieJeTyBaHHs MMOBHOBAaXXEHb Ta HENOBIpi 0 mapTHepiB. Taki migmpuemini
9acTO KOHTPOJIOIOTh CAaMOCTIMHO BCl TMPOIIECH, IO MPU3BOIUTH JI0 BHYEPHAHHS
pecypciB Ta 3HUKEHHS e(eKTUBHOCTI [3].

Takok BapTO BIAMITUTH Takl KOTHITUBHI YIEPEIKEHHS, K «e(EKT TOro, XTo
BIDKMBY» Ta €(PEKT HaAMIPHOI BIIEBHEHOCTI, SIKI MPU3BOAATH JI0 MEPEOILIHKH ITAHCIB
cTapTraimy Ha yCIiX Ta iITHOPYBaHHS PH3UKIB, SIKi MOXKYTh BUHUKHYTH. Bce 11e Moxe
HEraTMBHO BIUIMHYTH Ha CTaJM PO3BUTOK IHHOBALIIITHOTO MPOEKTY [4].

OT1xe, (piHAHCOBI YCTAaHOBKH Ta MOB’s13aH1 3 HUMH TICUXOJIOT1UHI YUHHUKU MAIOTh
CYyTTEBUU BIUIMB Ha BCIX €Tamax >XUTTEASUIBHOCTI O13HECY. YCTaHOBKH, IO OyiH
copMoOBaHi i BIUIMBOM COIIaJIbHOTO CEPENOBUIAa Ta OCOOUCTOrO JOCBINY,
BHU3HAYaIOTh PiBEHb (PIHAHCOBOT BIEBHEHOCTI MIANPUEMIISI, HOTO CTABJICHHS 10 PUBHKY
Ta B3aEMOJIi 3 1HBecTOpaMH. JIECTPYKTHBHI YCTAaHOBKH MOXYTh OJIOKyBaTH
1HILIaTUBHICTb, TNPU3BOJUTH 1O HENPABWIBHOIO CTPAaTeriyHOro (oKyCyBaHHS,
MiIpUBaTH JOBIPY TMApTHEPIB Ta 3HUKYBATU CTIAKICTh Oi3HECY /O BUKIHKIB
30BHILIHBOTO cepenoBuina. [IpoTe ycTaHOBKa JOCTATKy Ta YCBIAOMIICHHS BaXKIMBOCTI
(dbiHaHCOBOT MOJACH BIJKPHBAIOTh MOMJIMBOCTI JUI OLIBII  CTAaOLIBHOIO Ta
nependadyBaHOTO PO3BUTKY IHHOBAIITHUX MPOEKTIB.
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MNEPCIIEKTUBU 3ACTOCYBAHHSA TUKOPOCJIOI
CUPOBHUHHU Y PECTOPAHHUX TEXHOJIOT'TAX

Miraa Oaena I'eopriiBHa
KaHJ. €KOH.HayK, TOLEHT,
Taspiiicbkuil HanioHANBHUN yHIBepcuTeT iMeHi B 1. BepHaacbkoro

OcTaHHIMHA pOKaMH TeMa BUKOPHUCTAHHS JUKOPOCIIMX 1HTPEAIEHTIB y mpodeciitHiit
KyJiHapii BUKIMKAE Bce OUIBIIMNA 1HTEpec sK cepen Iied-KyxapiB, Tak 1 cepel
BJIACHUKIB PECTOPAHIB, TEXHOJIOT1B XapuOBOr0 BUPOOHHUIITBA Ta ypMaHiB. EkosoriuHi
TPEHH, MOITYK HOBUX CMAaKOBUX BIAUYTTIB, @ TAKOX MPArHEHHS 10 CTAJIOr0 PO3BUTKY
POOIATH AUKOPOCIHI MPOAYKTH MEPCIIEKTUBHUM HAIIPSIMOM Yy pPECTOpPaHHOMY O13HEC.
JIukopocii IHTpelEHTH — 1€ TPOAYKTH POCIMHHOTO, TpUOHOTO a00 TBAPUHHOTO
MOXO/DKEHHS, SIKI 3pOCTal0Th YU ICHYIOTH Yy TPHUPOIHUX YMOBAxX 1 HE IiIJIAI0ThCS
[IJIECIIPSIMOBAHOMY KYJIBTUBYBAHHIO UM PO3BEACHHIO JIIOAUHON. JI0o HUX HaJleXarh:
nuki sromu (Oy3uHa, KajduHa, TEpeH, oOminuxa Tomo), rpubu (0L, JTUCHUYKH,
I1JIOCUHOBUKH, (hiamMysIiHa TOIIO), JIICOBI TPaBH Ta 3e€J€Hb (KPOIKBA, II[aBeJb, CHUTH,
MEyHKa, pOMAIlIKa, MIUMIIMHA TOIIO), KOPIHHS (JIOMyX, MACTEpHAK, JUKUA YAaCHUK
TOIIO), KBITU (KynbOaba, pomarika, Oy3uHa Ta iH.) [1 ¢.199]

Tabmuus 1.
[TepeBaru BUKOpHUCTAHHS TUKOPOCIOi CHPOBHHHU y PECTOPAHHHUX CTpaBax
IlepeBara Onuc
ExomnoriuHicTh 1 cTamuil po3BUTOK 30ip AMKOPOCIHX IHTPETIEHTIB CIIPUSIE

30epeKeHHIO 010p13HOMAHITTS,
noTpelye MIHIMAJILHOTO BTPYYaHHS B
€KOCHUCTEMHM Ta 3MEHIIIY€ BYTJIELIEBUN
cii. Bukopucranus nqux pecypcis
CHpUSE PO3BUTKY MICIIEBUX TPOMAI,
HNIATPUMY€E TPAAMIIIIHI TPOMUCITH Ta
pemecia.

VHIKaJIbHICTh CMaKy Ta apomary Jlukopociti poCIMHA MatOTh OaraTuit
CIEKTP CMAKOBHX BIJITIHKIB 1 apOMATIB,
K1 CKJIQJHO BIATBOPUTH IITY4HO. [le
BIJIKpPHBA€E MTUPOKI MOMKITUBOCTI JIJISI
CTBOPEHHS aBTOPCHKHX CTPaB, SIKI
JUBYIOTH TOCTel 1 JOPMYIOTH
1HAMBIyaJIbHUN CTHIJIb PECTOPAHY.

@OyHKI[10HAIbHI BIACTUBOCTI barato qukopociaux IHrpelieHTIB Oarari
Ha BITaMiHH, MIKpPO- 1 MAKPOEJIEMEHTH,
AHTHOKCUJAHTH Ta (ITOHYTpieHTH. IX
BUKOPHUCTAHHS J103BOJISIE PO3POOISATH
(GyHKIIOHATIBHI CTPaBH, SIKI
BI/IMOBIAIOTh CYYaCHUM 3alluTaM Ha
3710pOBe Ta 30aJaHCOBAaHE XapuyBaHHS.
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IMimK 1 MApKETUHT BuxopucTaHHs AUKOPOCINX MPOAYKTIB
CTa€ YaCTMHOIO PECTOPAHHOI ICTOPii Ta
MapKEeTUHIOBO1 CTpaTerii, MAKPECIII0oe
eKCKJIFO3UBHICTD 1 KDEATHUBHICTD
3aKJiay, IpUBEpTa€E yBary Mezia ta
racCTPOHOMIYHUX KPHUTHUKIB.
Jlxepeno: Po3po6iieHO aBTOpOM.

Pocnunu 31aBHa 3aiiMany 3HaYHE MicIle y XapuyBaHH1 ykpainiiB. [{bomy cripusiu
SK TIpUpoaHi (akTopw (HASABHICTh 3HAYHUX IUIONI POJIOYUX IPYHTIB, JIETKICTh
BUPOIIYBaHHS Ta 30epiraHHs MPOAYKIIii), TaK 1 Xap4yoBl TPaJuIlii HAIIIOTO HAPOIY.
Pecypcu aqukopociB B YkpaiHi BeIr4de3Hi: Ha TEpUTOPIi HAIIOI KpaiHu 8,2 MIIH. ra JICIB,
6,8 - aykiB, 1,2 - OGomt. Lli mjmomi MOXyTh CTaTd OCHOBHOKO 0a3010 3aroTiBii
JUKOPOCHOi CUpoBHHH. Y CBITi 3 500 THC. BIIOMUX BHJIIB POCIMH BUKOPUCTOBYETHCS
mumie 1 %, a Ha xapyoBi i KyaeTuByeThest MeHIne 0,01 % (o 50 BuaiB). B Ykpaini
nukopociia (Giopa Hadldyye OMM3BKO 5 THUC. BUJIB POCIUH, 3 sKUX 160 Moxe
3aCTOCOBYBATHCS Y Xap4OBiil MPOMUCIOBOCTI. [2]

Ane, s BOPOBAIKEHHS JUKOPOCIOI CHPOBHHH Y TEXHOJOTIYHHM Ipolec
PECTOPAHHOI TISITBHOCTI HEIOCTATHRO MPOCTO IMITH Y JIiC. 3aroTiBIICI0 TAKOT CHPOBUHH,
K TPaBUJIO, 3aiMalOThCsl MPHUBATHI MiAIpHeMcTBa Ta (pepmepu. Tomy ogHUM 13
KJIFOYOBUX BUKJIUKIB € 3a0€3ME€YEHHS CTA0UThHUX MOCTABOK JUKOPOCIUX 1HTPEIEHTIB
B YMOBAaxX CE30HHOCTI Ta reorpadigyHoi ooMmexxkeHocTi. [ po3B’si3aHHA 11i€i 3aja4l
pecTopaTtopu  MaioThb  CIIBIpaloBaT 13 MOpodeciiHUMU  3aroTiBeJIbHUKAMH,
€KOJIOTIYHUMHU TOCIO/IapCTBaMU, a00 OpraHi30BYBAaTH BJIACHI 3aroTOBYl KOMAaHJH.
Benuke 3HaueHHS MarOTh MpaBWIbHE 30epiraHHs, CBO€YACHE TPAHCIOPTYBaHHS, a
TaKoXXK IpaMOTHa OOpoOKa W KOHCEpPBYBaHHSI MPOAYKTIB. TakoX Iy>K€ BaXKIMBO
JOTPUMYBATHUCSI KOHTPOJIIO SIKOCTI Ta O€3MEeKu JUKOPOCIIOi cUpoBUHU. [lomMuiku mij
gac 300py MOXYTb MPHU3BECTH /10 BUKOPUCTAHHS TOKCMUYHMX a00 HEICTIBHMX BHJIIB
(manpukian, rpubiB un gukopociaux sArig). HeodxigHo 3a0e3neunTtu J1abopaTtopHUi
KOHTpPOJIb, HAaBUYAaHHA IEPCOHANy, pO3pPOOKY CTaHIAApTIB MpuiloMy U 00poOKu
CUPOBHHH.

[ToTpiOHO MpUALIATH OCOOIUBY yBary TEXHOJOTIYHUM OCOOJIMBOCTAM OOpPOOKH I
MPUTOTYBaHHS Takoi cupoBHHH. Hampukinazn, kynp0alOy mepen NpUTrOTyBaHHAM
BUMOYYIOTh JJIS 3MEHIIEHHS TIPKOTH, JUCHUYKH PETEIbHO MHIOTH 1 MIIAI0Th
TepMiuHIA 00poOIIl ISl TOM’ IKIICHHS CTPYKTYPH, JKypaBIMHY BUKOPUCTOBYIOTH SIK Y
CBDXKOMY, TaK 1 B IepepoOIeHOMY BUTTISI (COyCcH, MapuHAIH, keie). J{s qaukopocimnx
MPOIYKTIB 0OMPAIOTh MIAHI METOU TEIIOBOI 0OPOOKH, 100 MaKCUMAaJIbHO 30eperTu
apoMar 1 XapyoBY L[IHHICTb.

[ed-xyxapl €KCEepUMEHTYIOTh 13 JUKOPOCIMMH IHTPEIIEHTAMU, CTBOPIOIOYHU
VHIKaJIbHI Moe€qHaHHsA. Hampuknag, Mo)kHa 3amponoHYyBAaTH cajlaTd 3 JIICOBOIO
3eTICHHIO0, HACTOI Ha TUKUX ATOAAX, CYIH 3 IUKOTO IIABIIIO, IECEPTH HAa OCHOBI Oy3WHH,
COyCH U IMIOpe 3 IMKOTO MIUIMIINHY, Haroi Ha TpaBax. bpena-med Onena XKaboTuHchka
MIPOTIOHYE CYII 31 CHapKero, 13 J0JlaBaHHSIM XOCTH CBIXKOI Ta KBITIB (piajIKu JIICOBOI,
3€JICHUH OOpIIl 13 TUKOPOCAMU, JI0 SKOTO JIOJAAHO KUCIHUIKO CBIXKY, (pelr 13 mIaBito,
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XOJIOHHUK 13 KBaILIEHOIO KponuBoio. KpiM Toro, OneHa pekoMeHy€ TaKi JUKOPOCH, 5K
KpomuBa, Kyab0aba aisi M’SICHUX CTpaB, cajaTiB 1 HaBiTh rapuipiB. Excneprka 3
MIPUPOTHOTO O370POBIIEHHS Ta XapuyBaHHS Okcana bapabamr paauth Ha JgeKifibKa
XBWJIMH HAKpUTH 3alle4€HEe OBOYEBE AaACOPTI CBIXKOIO KPOMHBOIO Ta MEIIOCTKAMH
JOPHOOPHBIIIB JJII CTBOPEHHST OCOOIMBOTO apoMary cTpaBH [3 c.24]

BukopucTtanHsi IUKOPOCIMX IHTPEOIEHTIB Yy TEXHOJOTIYHHMX  Ipoliecax
MPUTOTYBAHHS CTPaB JIJIsl PECTOPaHiB — II€ HE MPOCTO JaHUHA MOJI1, a CBIIOMUIN KPOK
10 (opMyBaHHS HOBOI raCTPOHOMIUHOI KyJIbTYpH, 3aCHOBAHOI Ha TIOBa3i 10 MPUPOIH,
IHHOBAIliIX 1 TMOIIYKY VyHIKAJIbHUX cMakiB. Jlng ycmimHOro BIPOBaKEHHS
JIUKOPOCIIUX PECYpCiB HEOOXiTHA KOMILIEKCHA B3a€MOisl pPecTOpaTropiB, TEXHOJIOTIB,
3aroTiBEJIbHUKIB, HAYKOBIIIB 1 OPTaHiB KOHTPOJ0. Takuil miaxia J03BOJIUTH HE JIHIIE
YPI3HOMaHITHUTHA PECTOpPaHHE MEHIO, ajie W 3pOOUTH BHECOK y CTaIUi pPO3BUTOK
pETioHY, 30epeXeHHsI IPUPOAHOT CIAIINHNA 1 3MILHEHHS NO3UIIIH 3aKIaay Ha PUHKY.
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