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STUDY OF PHENOLOGICAL DEVELOPMENT PHASES,
INCLUDING FLOWERING TIME OF LENTILS IN
NORTHERN KAZAKHSTAN

Kuzbakova Marzhan Maratovna,
Doctoral student
NJSC " S. Seifullin Kazakh Agrotechnical Research University"

Jatayev Satyvaldy Adineevich
Candidate of Biological Sciences, Associate Professor
NJSC "S. Seifullin Kazakh Agrotechnical Research University™

Lentil is an early-sown plant. In terms of frost resistance at different developmental
stages, it is similar to peas. Sowing is usually timed so that the maximum growth and
development coincide with periods of precipitation (third decade of June - first decade
of July). Typically, lentil seedlings can with stand late spring frosts, and even if the
main shoot dies, the lentil can resume its growth [1,2]. Lentil achieves the highest
productivity when grown in moderately warm weather with an average air temperature
during the growing season of 15-18°C and precipitation of 100-180 mm from
germination to maturity [3]. The period before flowering is critical for lentils in terms
of moisture. If there is sufficient moisture in the soil for normal growth and root
development before flowering, lentils can relatively easily endure drought during the
flowering-maturation period and produce a good yield of high-quality seeds [4].

Materials and research methods. This work was carried out from 2021 to 2023 at
the experimental sites of the "Scientific-Production Center for Grain Farming named
after A.Barayev” (SPCGF) LLP. The main objects of study were varieties from genetic
collections of lentils from VIR and ICARDA. The standard for large-seeded lentils was
the Shyrayly variety, and for small-seeded lentils, the Krapinka variety. Field
experiments were based on pure fallow. The preparation of the experimental field and
the implementation of field experiments were carried out according to the relevant
recommendations of the Kazakh Research Institute of Agriculture and Plant Growing
(KazNIIZR) with certain additions and changes adopted by the SPCGF [5].

The study of the collection material was conducted according to the methodology
for studying the collection of leguminous crops (VIR, 2010) [6]. Lentils have four main
developmental phases: 1 — seed swelling and germination, 2 — shoots, 3 — flowering, 4
— ripening. In lentils, the flowering and fruiting phases occur almost simultaneously.
During the ripening period, before harvesting the plots, structural sheaves were
selected from the recording sites. Structural analysis of plants was carried out on 10
plants in 2 replicates. The following characteristics were determined: plant height,
height of the lower pod attachment, number of pods and seeds per plant, seed weight
per plant, and weight of 1000 seeds. Mathematical data processing was performed
according to the recommendations of B.A. Dospekhov (1985) [7].
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Main research results. Lentils should be sown immediately after the soil reaches
physical maturity because it requires a significant amount of moisture during this
period. In our study, sowing was carried out on May 16, 2021, May 21, 2022, and May
22, 2023. The collection material was grouped by seed size — large-seeded and small-
seeded varieties. Large-seeded lentil varieties are more sensitive to drought before
flowering compared to small-seeded varieties. During the study years, flowering
occurred at the end of June and continued until mid-July. On average, from 2021 to
2023, the period from germination to flowering was 39 days for large-seeded lentils
and 40 days for small-seeded lentils (see Tables 1-2).

Table 1 - Vegetative period of small-seeded lentil varieties from the collection
(2021-2023)

Vegetative Period, days (from-
No. Variety name Cqu_n try of — to) —
origin germination- | germination-
flowering maturity

1. Shyrayly,st Kazakhstan 39 97

2. Vekhovskaya Kazakhstan 36 98

3. Sakura Russia 39 98

4, Pl 468898 Australia 38 99

5. ILL 474 Australia 38 99

6. ILL 485 Australia 41 104

7. Flip96-48L ICARDA 38 99

8. Flip96-15L ICARDA 37 101

9. Pl 557499 Australia 39 99

10. Flip92-36L ICARDA 41 103

11. Flip86-51L ICARDA 42 104

12. Precoz Argentina 38 105

13. k-2717 Mexico 40 99

14, K2721 Colombia 42 100

15, Richelea Canada 40 96

16. K-34983 Hungary 41 100
Standard deviation (s) 1,8 2,6
Coefficient of variation, (V, %) 4,52 2,64

In 2022, the extension of the vegetative period was associated with precipitation in
the third decade of June (42.0 mm) and the first decade of August (23.9 mm). Seeds
from the lower and middle tiers were technically mature at harvest, while newly formed
pods were still in the seed formation stage. This factor prolonged the vegetative period
of the plants. In 2023, June was characterized by low precipitation (13.2 mm, long-
term average 39.5 mm) and high temperatures (20.0°C), with a hydrothermal
coefficient (HTC) of 0.1. In July, total precipitation was 6.8 mm, which is 50.2 mm
below the long-term average. In the first and third decades, there was no precipitation

9
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atall, and only 6.8 mm fell in the second decade. The temperature in July also exceeded
the long-term average by 4.5°C, with an HTC of 0.01. Precipitation was also below
average in August, with a total of 27.1 mm less than the long-term average, while the
air temperature was 1.6°C higher. This allowed the vegetative period of lentils to be
shortened by 10-20 days.

Table 2 - Vegetative period of small-seeded lentil varieties from the collection
(2021-2023)

Vegetative Period, days
No Variety name Country of origin —— (from-to) ——
germination | germination-
-flowering maturity

1 Krapinka, st Kazakhstan 40 92

2 Sel 97-39L Australia 40 98

3 Flip97-6L ICARDA 36 96

4 ILL 5725 Australia 39 97

5 P1 543920 Australia 40 103

6 Flip95-30L ICARDA 42 103

7 P1 509335 Australia 39 103

8 P1 509334 Australia 39 96

9 Flip90-41L ICARDA 39 97
10 Lebanese Local ICARDA 42 101
11 K-2707 Mexico 41 93
12 K-883 Palestine 40 92
13 K-903 Russia 41 94
14 K894 Canada 40 93
15 L8Z32AR-P.k2835 Canada 41 92
Standard deviation (s) 1.5 4.1
Coefficient of variation (V, %) 3.76 4.10

The duration of the vegetative period is determined by the adaptation of the variety
to environmental conditions. In our study, it was noted that the main limiting factor for
plant development during the vegetative period is heat and optimal air temperature. In
the dry year of 2023, the average vegetative period for small-seeded lentils was 92 days,
and for large-seeded lentils, it was 86.4 days, which is almost 10 and 25 days shorter,
respectively, compared to the rainy and cool year of 2022. In 2021, the average
vegetative period was 98.9 days for large-seeded lentils and 89 days for small-seeded
lentils.

Conclusion. Thus, over the three years of observation, the shortest average
vegetative period was observed in large-seeded lentil varieties K-2601, K-2716, Procor,
K-2706, and Penzenskaya 14, and in small-seeded lentil varieties K-2707, K-883, K-
903, K-894, L8Z32AR-P, and K-2835.

10
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Introductions. The continuous development of engineering systems in the
context of increasing energy consumption and environmental constraints necessitates
a comprehensive analysis of energy-efficient solutions in utility networks. The
optimization of energy use in heating, ventilation, water supply, and electrical networks
Is a key factor in ensuring sustainable urban infrastructure. The growing demand for
energy resources, coupled with the necessity to reduce greenhouse gas emissions,
drives the implementation of advanced technological approaches aimed at minimizing
losses and improving the overall efficiency of engineering systems.

Modern trends in energy-efficient utility networks focus on the integration of
intelligent management systems, the use of renewable energy sources, and the
implementation of advanced materials and innovative designs. The transition toward
decentralized energy supply, waste heat recovery, and the optimization of hydraulic
and thermal processes plays a crucial role in increasing efficiency and reducing
operational costs. The application of digital technologies, such as real-time monitoring,
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predictive analytics, and automation, enables more precise control over resource
distribution, preventing excessive energy consumption and system inefficiencies. [1]

A critical aspect of energy-efficient modernization in utility networks is the
adaptation of regulatory frameworks and technical standards to contemporary
challenges. The implementation of energy-saving policies, economic incentives, and
innovative financing mechanisms facilitates the large-scale adoption of advanced
solutions. The systematic approach to upgrading engineering infrastructure not only
improves energy efficiency but also enhances reliability, sustainability, and
adaptability to future demands. An analytical review of these aspects allows for the
identification of the most effective strategies for optimizing energy use while ensuring
the uninterrupted operation of essential services.

Aim. The aim of this study is to conduct a comprehensive analysis of energy-
efficient solutions in utility networks, focusing on the optimization of energy
consumption, the reduction of losses, and the enhancement of system performance. The
research seeks to identify advanced technologies, innovative design approaches, and
modern operational strategies that contribute to improving the efficiency, reliability,
and sustainability of engineering infrastructure. Special attention is given to the
integration of intelligent control systems, the use of renewable energy sources, and the
implementation of resource-saving technologies. The study also examines regulatory
and economic mechanisms that facilitate the adoption of energy-efficient solutions,
ensuring their practical applicability and long-term effectiveness in the modernization
of utility networks.

Materials and methods. The study is based on a systematic analysis of scientific
and technical literature, regulatory documents, and practical case studies related to the
modernization of utility networks. The research methodology includes a comparative
evaluation of existing and emerging energy-efficient technologies, examining their
Impact on the optimization of energy consumption, reduction of operational losses, and
enhancement of system reliability. The analysis incorporates data from experimental
studies, industry reports, and real-world applications of innovative engineering
solutions. [2]

A key aspect of the methodology involves assessing the effectiveness of
intelligent control systems, automation technologies, and digital monitoring tools in
utility networks. Special attention is given to evaluating the integration of renewable
energy sources, heat recovery systems, and advanced materials that contribute to
improving thermal and hydraulic efficiency. The study also examines legislative
frameworks, energy-saving policies, and economic incentives that influence the
adoption and scalability of energy-efficient solutions. [3]

The research employs a multidisciplinary approach, combining principles of
thermodynamics, fluid dynamics, and energy management to develop a comprehensive
understanding of optimization strategies. A critical review of existing infrastructure
modernization projects is conducted to identify trends, challenges, and best practices
in energy-efficient engineering. The findings are synthesized to formulate
recommendations for improving the sustainability and performance of utility networks.

13
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Results and discussion. The analysis of energy-efficient solutions in utility
networks demonstrates that modern engineering approaches significantly contribute to
optimizing energy consumption, minimizing losses, and enhancing system reliability.
The integration of intelligent control systems and automation technologies enables
real-time monitoring and adaptive regulation of operational parameters, reducing
unnecessary energy expenditures and preventing inefficiencies. The implementation of
predictive analytics and machine learning algorithms further enhances the ability to
anticipate load fluctuations and adjust system performance accordingly. [4]

A key finding is the growing role of renewable energy sources in utility
networks, particularly in heating, cooling, and electricity supply systems. The use of
solar thermal collectors, geothermal heat pumps, and waste heat recovery technologies
reduces dependency on conventional fossil fuels while improving overall energy
efficiency. The integration of decentralized energy systems, including microgrids and
distributed generation, provides enhanced flexibility and resilience, ensuring stable
operation even under variable demand conditions.

The study highlights that material innovations, such as high-performance
insulation, low-resistance piping, and advanced heat exchangers, contribute
significantly to reducing thermal and hydraulic losses. The application of phase change
materials and energy storage systems further improves efficiency by balancing peak
loads and optimizing energy distribution. The modernization of ventilation and air
conditioning systems through variable air volume control and heat recovery ventilation
also plays a crucial role in reducing energy consumption while maintaining indoor air
quality. [5]

The regulatory and economic aspects of energy-efficient modernization indicate
that policy frameworks and financial incentives are crucial for the large-scale
implementation of advanced technologies. Government subsidies, tax benefits, and
performance-based contracting encourage investment in sustainable infrastructure. The
adaptation of energy efficiency standards and mandatory benchmarking promotes
widespread adoption, ensuring that modernization efforts align with long-term
sustainability goals.

Despite the benefits, challenges remain in the large-scale integration of energy-
efficient solutions. Initial capital investment, technological complexity, and the need
for skilled professionals are barriers that require strategic planning and coordinated
efforts between industry, academia, and policymakers. The transition toward
digitalized, automated, and decentralized utility networks necessitates continuous
research, testing, and refinement of emerging technologies to ensure optimal
performance and adaptability to future demands.

Overall, the study confirms that the combination of intelligent management
systems, renewable energy integration, and innovative materials represents the most
effective strategy for modernizing utility networks. A systematic and multidisciplinary
approach is essential to achieving long-term sustainability, reducing environmental
impact, and ensuring the resilience of engineering infrastructure in an era of increasing
energy demand and regulatory constraints.

14
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Conclusions. The study confirms that the modernization of utility networks
through energy-efficient solutions is a fundamental strategy for optimizing energy
consumption, reducing operational losses, and enhancing system reliability. The
integration of intelligent control systems, automation, and real-time monitoring
significantly improves efficiency by enabling adaptive regulation and predictive
maintenance. The widespread implementation of renewable energy sources, including
solar, geothermal, and waste heat recovery technologies, contributes to reducing
dependence on conventional energy carriers while increasing overall sustainability.

Material innovations, such as high-performance insulation, low-resistance
piping, and advanced heat exchangers, play a critical role in minimizing thermal and
hydraulic losses. The use of energy storage systems and phase change materials further
enhances efficiency by balancing peak loads and optimizing energy distribution. The
adoption of decentralized energy supply models, microgrids, and distributed generation
ensures greater resilience and flexibility, improving the stability of engineering
systems under varying operational conditions.

The regulatory and economic analysis highlights that policy support, financial
incentives, and mandatory energy efficiency standards are key drivers in promoting
large-scale implementation. Government subsidies, tax benefits, and performance-
based contracting facilitate investment in sustainable technologies, while regulatory
frameworks provide guidelines for ensuring long-term efficiency and compliance with
environmental targets.

Despite the evident advantages, challenges remain in overcoming financial
barriers, technological complexity, and the need for skilled professionals to manage
advanced systems. The transition to energy-efficient utility networks requires a
multidisciplinary approach, continuous innovation, and close collaboration between
industry, academia, and regulatory bodies. Future research should focus on further
refining digitalization strategies, optimizing hybrid energy systems, and developing
cost-effective solutions for large-scale implementation.

Overall, the study demonstrates that a systematic approach to the modernization
of utility networks, combining advanced technologies, intelligent management, and
regulatory adaptation, is essential for achieving long-term energy efficiency,
environmental sustainability, and economic viability in modern urban and industrial
infrastructure.
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KIACUDIKALIA BATATO®YHKIIOHAJIBHUX
AKUTJITOBUX BYAIBEJb

Hpucrymirok boraan Ouierosn4
acripaHT
Opnecwka [epxaBHa Akanemis byniBHUIITBA Ta ApXITEKTYpHU

Knacudikaris 6ararodyHkiioHanbHux xutiioBux Oyaiens (bXKB) € BaxiuBum
€TaroM y po3po0Ill Cy4acHUX MIAXOAIB M0 MICTOOyAyBaHHS Ta apxiTeKTypu. Bona
JI03BOJISIE CUCTEMATHU3yBaTH MPUHIUIN MPOEKTYBAHHS, BU3HAUUTH OCHOBHI1 KpHUTepii
eKcIUTyaTalii Ta OUIHUTU €(EKTHUBHICTh IUX KOMIUIEKCIB Y MICHBKOMY CEPEIOBHILIL.
3BaXkarouu Ha MIBUAKY ypOaHI3aliio Ta 3pOCTaroyl BUMOTH J0 KUTIOBOTO MPOCTOPY,
OaraToyHKIIOHAJIbHI ~ OYJIBJII  CTAalOTh HEBIJI’€MHOI0 YAaCTHMHOIO Cy4acHUX
METanoJIciB.

OmgHuM 13 KJIIOYOBUX AacleKTiB Kiacu@ikaiii € (yHKIIOHAJbHE 30HYBaHHS.
Cyuacni bXXb MoXyTh MO€AHyBaTH >HUTJIOBI, KOMEpIiiHi, O(iCHI Ta COLIaJbHI
MPUMIILEHHS, CTBOPIOIOYM KOMIUIEKCHI CE€peIOBUINA JIsi KOM(DOPTHOTO MPOKUBAHHS
Ta BeleHHA Oi3zHecy. Take moenHaHHS (QYHKIIA JO3BOJSE  ONTUMAIBHO
BUKOPUCTOBYBAaTH TEPUTOPIIO MiICTa, CKOpOYyBaTH MOTpeOy B TPaHCIOPTHUX
NEPEBE3EHHAX Ta 3MEHIIYBAaTH HAaBAaHTAXKEHHS Ha JIOPOXKHIO IHPPACTPYKTYPY.

Knacudixkaris 6ararodyskirionanbHux xxutioBux 0yaiBens (bXKbB) € HeoOxinHo10
JUIs CUCTeMaTh3allli MiJXO0/IIB 0 iXHbOIO MPOEKTYBAaHHS, EKCIUTyarTallii Ta OI[IHKH
edekTUBHOCTI. BpaxoBytouu cyyacHi ypOaHICTUYHI TeHIEHLIT, 11 Oy/I1BJIl IHTEIPYIOTh
pPI3HOMaHITHI ~ (DYHKIII, IO CHPUSIOTh 3PYYHOCTI MEIIKAHIIB, €(QEKTUBHOMY
BUKOPUCTAHHIO MICHKOT'O TPOCTOPY Ta 3MEHIIEHHIO HETaTUBHOTO BIUIMBY Ha JOBKIJUIS.

Tak sIK YITKOrO KpUTEPil0 HEMae, 3alpolOHOBAHO JEKUIbKAa TMIAXOMAIB 10
kinacudikanii 6aratoyHKIIOHATBHUX JKUTIOBUX OyiBeNb, SIKI BPaXOBYIOTh PIi3HI
aCIEKTH:

¢ 3a QyHKIIOHATHHOIO CTPYKTYPOIO;

e 3a piBHeM iHTerpari QyHKIIii;

e 3a MOBEPXOBICTIO Ta MPOCTOPOBOIO OPTaAHI3AIIIETO;

o OyHKIIOHATbHE 30HYBaHHS Ta TUIOJIOT1S;

e Kiacudikaris 3a piBHEM 1HTErpallii )KUTIOBUX 1 HEKUTIOBUX (DYHKIIIH.

@yukyionaneha cmpykmypa y kinacudikaiii 6araToQyHKITIOHATBHUX >KUTIOBUX
oyniens (b®XbB) — e crmoci6 opranizaiiii mpocTopy, M0 BU3HAYAE B3AEMOIIIO MIXK
pPI3HUMH (DYHKI[IOHAIbBHUMHM 30HAMU (PKUTJIOBUMH, KOMEPLIMHUMH, TPOMAICHKUMHU
Tomio). BoHa onucye, siIk KOMIOHYIOTBCSI Ta IHTErPYIOThCS (PYHKIIIT B Mexax OymiBii
a60 xomruiekcy. CyyacHi MiCTa pO3BUBAIOTHCS 3a IPUHIIAIIOM 3MilIaHO1 320y I0BH, /1€
KUTIO, OoicH, KOMEpILIHI MpUMIIIEHHS Ta 00 €KTH IPOMAJCHKOrO MPU3HAYEHHS
MOETHYIOTHCSI B €UHY apXIiTEKTYpHY CTPYKTypy. Bu3HaueHHS Ta MpOEKTyBaHHS
(YHKIIOHATBHOT CTPYKTYpHU 0arato(yHKIIIOHAIBbHOI KUTJIOBOI OYAIBIl € BaXKIMBUM
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aCMeKTOM MICTOOYIIBHOTO TIUIAaHYBaHHsS, OCKUIBKM BOHO BIUIMBA€E Ha 3pPY4YHICTb
KOPUCTYBaHHS IIPOCTOPOM, JIOTICTUYHI IMOTOKH Ta piB€Hb KOMGMOPTY MEIIKAHIIIB.

OyHKIIOHAJIbHA CTPYKTYpa BU3HAYAE, HACKUIBKU €()EKTUBHO BUKOPUCTOBYIOTHCS
ot OyAiBil, SIK 31ACHIOETHCS B3a€EMO/IISI MK OKPEMHUMHM 30HAMU Ta SIKUH PIBEHb
aBTOHOMHOCTI MaloTh OKpeMl (PyHKIIIOHaJIbHI KOMIIOHCHTH. BOHa TakoX BHU3HA4ae
MOKJIMBOCTI TpaHc(opmarlii MpocTopy BIAMOBIIHO 0 3MiH MOTPEO MEMIKAHIIIB a0o
30BHIIIHIX YMOB.

Pigenv inmeepayii ¢pynxyiti BU3Ha4a€, HACKUIBKH TIUOOKO Il (yHKITIOHATBHI
CKJIa/IOB1 B3a€MOTIOB ’s13aHi Ta HACKIIBKU BOHU € YACTUHOIO €IMHOI KOHIEMIiT Oy/IiBJIi.

Oxpim TOrO, iHTerpamis QYHKIIH € BIANOBIII0 HAa MOTPeOM Cy4acHOTO
CYCIILJILCTBA, SIKE I[IHy€ MOOUIBbHICTh, TEXHOJIOTIUHICTh Ta JOCTYIHICTh. B ymoBax
IIBUJKOIO PO3BUTKY 1H(MOPMALIAHUX TEXHOJOTIA 1 3MIHM CTHIIIO >KHUTTS, KUTJIOBI
OyaiBil OlIblIIe HE MOXYTh OyTH JIMILIE MICIIEM HPOKMBAHHS — BOHU IOBHHHI
BKJIFOYATH MPOCTOPU [ poOOTH, BIJAMOYMHKY, COLIAIbHOI B3aeMOAll Ta
caMOpO3BUTKY. TakuM 4MHOM, Oarato(yHKIIIOHAJIbHI JKATJIOBI KOMIUIEKCH CTalOTh
HOBUM CTaHAApPTOM Y MICTOOYyyBaHHI, 3a0e3neuyroun OuIbIl TapMOHiiHE Ta
e eKTUBHE BUKOPHUCTAHHS npocrtopy.PiBH1 1HTEerparii byHKIIIH y
0arato(yHKIIIOHATLHUX KUTIOBUX Oy HIBIISIX:

o Husbkuii piBeHb IHTETparlii.

e CepenHiii piBEHb IHTErpaLlii.

e Bucokuii piBeHb 1HTErpari.

3a nogepxogicmio ma npocmopogoro opeanizayieto. Y cydacHOMy MiCTOOyIyBaHH1
Oararo()yHKII1OHAJIbHI KUATIOBI OYyJIBII BIAINPAaIOTh KIIOYOBY POJIb Y (POPMYyBaHHI
KOM(OPTHOro Ta pamiOHAJIBHO OPraHi30BAaHOTO MXUTTEBOTO MPOCTOPY. 3POCTaHHS
MICBKOTO HaceJIeHHs, OOMEXKEHICTh TEPHUTOPIaJbHUX pecypciB, HEOOXITHICTh
e(EeKTUBHOTO BUKOPHCTAHHS 3€MEJbHHX JUISHOK Ta IHTerpamii pi3HHX
(YHKITIOHATLHUX 30H BHUMAararTh HOBUX IIIJIXOMIB JO MPOCKTYBaHHS >XUTIOBHUX
KoMIUiekciB. Came TOMY Ba)KJIMBHM aCIEKTOM Cy4YacHOI apXiTEKTypH € Kiacudikaris
0araro(yHKIIOHATLHUX JKUTIOBUX OyJiBeNb, IO JO03BOJSE CHUCTEMATU3YyBaTU
PI3HOMaHITHI TUTIU 3a0yJIOBM Ta 3HAWTH ONTHUMAJbHI PIIIEHHS IJIs PI3HUX MICBKUX
yMOB.. bararodyHkiioHanbHI KUTJIOBI OyHiBJII TMOEAHYIOTh y €001 pi3HI THIH
MPUMILIEHb, BKJIIOYAIOUM SKUTIIOBI KBapTHpHU, O]icH, KOMEpUIiHI 00’€KTH, 30HHU
BIJINMOYMHKY, OCBITHI Ta KyJIbTYPH1 YCTaHOBHU. L{e 703BOJIsIE MEUIKAHLISIM MIHIMI3yBaTH
HEOOXIJTHICTh NIEPECYBaHHS MICTOM Ta OTPUMYBATH BCl HEOOXIi/HI MOCIYTH B MexXax
OJIHOTO KOMIUIEKCY. TakuMm 4YuHOM, OaraToQyHKI[IOHAJIBHICTh CTa€ HE JIMIIE
IHCTPYMEHTOM ONTUMI3aIlil IPOCTOPY, a i BAXKJIMBUM YHHHUKOM MOKPAIICHHS SKOCTI
KUTTSL.

OpmHUM 13 TOJIOBHUX MapaMeTpiB Kiacudikailii Takux OymaiBeib € iX TOBEPXOBICTb.
[{s xapakTepucTHKa BU3HAYA€ PIBEHb IHTETpaIlli Pi3HUX (byHKmH 3pYYHICTh JIJIs
MEIIKAHI[IB, €(QEKTUBHICTh BUKOPUCTaHHA 3€MJII Ta B3aeMOJII0 OyniBelb 13
HAaBKOJMIIHIM cepenoBuiieM. Came MOBEpPXOBICTh 3HAYHOIO MIPOIO BH3HAYAE
MO>KJIMBOCTI apXITEKTYPHOTO MPOEKTYBaHHS, TUIIOJIOT1I0 3a0yJJOBH Ta MICTOOYI1BHY
3HAaYyIIiCTh 00’€kTa. BOoHa BIJIMBaE Ha TPAaHCHOPTHY JOCTYIHICTh, 1HCOJISILIO,
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pO3MOIT TPOMAACHKMX Ta TMPHUBATHUX 30H, C€HEProe(eKTUBHICTb 1 HaBITh
MICUXOJIOTIYHE CIPUUHSATTS MPOCTOPY MEIMIKAHIISIMHU.

DyHuKyioHaNbHe 30HYBAHHA MA MUNON02ia 3a0y008U € B3AEMOIOB'SI3aHUMU
noHATTAIMU. Hanpukian, y CydacHHX MiICTaX pO3MOBCIODKEHOIO € KOHIEMIs
0araToQpyHKIIOHAIBHUX KOMIUIEKCIB, SIKI TOEIHYIOTHb KHTJOBI, KOMEpIIIHHI Ta
peKpeariiiii 30HU B €IuHINA CcTpyKTypi. lle mo3Boisisie MiHIMI3yBaTH TOTpedy y
TPAHCHOPTI, 3MEHIIMTH HABAHTAKEHHS Ha JOPOXKHIO MEpEeXy Ta CTBOPUTH
CaMOJI0CTaTHI palilOHM, JI€ MEIIKAHIIl MOXKYTh 3HAITH BC1 HEOOX1AHI MOCIYTH B MEXKax
MIII01 TOCTYITHOCTI.

3aBasgKkA TUTIONOTIT 3a0y/I0OBU MOYKHA TaKOXK aJalTyBaTH MIChKI TIPOCTOPH O
3MIHHHX 1TOTped HaceneHHsa. Hanpukian, po3BUTOK HOBUX TEXHOJIOT1i MPU3BOIUTH JI0
MOSIBU 1HHOBALIMHUX (POpPMATIB 3a0yJOBH, TAKUX SIK «PO3YMHI MICTa», SIKI IHTEIPYIOTh
IM(pPOBI TEXHOJIOTIi y MIChbKE IJIAHYBAaHHS Ta €KCILUTyaTallo.

Knacugikayia 3a pisnem inmeepayii scuminosux i HeHcUmuo8ux yHKYiu.
IaTerpartiss KUTIOBUX 1 HEXKHUTIOBUX (DYHKIIHA € OJIHIEIO 3 KIFOYOBUX TECHJACHIHN Y
cydacHoMy MicToOyayBaHHI. Lle siBuiie cipusie hopmyBaHHIO KOMGOPTHOTO MICEKOTO
CepEeIOBUILA, /1€ JKUTEN MAIOTh JIETKUH JAOCTYI 0 MOCIYT, poOOTH, BIAMOYUHKY Ta
COILIAIbHOI 1HPPACTPYKTYypU. Y Tpolleci ypOaHizaiii Ta 3pOCTaHHS MICT 3pOCTa€
notpeba y  paiioHaJbHOMY  BHUKOPUCTaHHI  IPOCTOpY, IO  poOUTH
O0araro(yHKIIOHAJIbHI ~ KOMIUIEKCM Ta  MIKpOpaOHM  MPIOPUTETHUMH B
apXITEeKTYpHOMY IUIaHyBaHHI. PiBeHb 1HTerparlii KUTIOBUX 1 HEKUTIOBUX (YHKIIN
MO€E CYTTE€BO BIAPIZHATUCSA 3aJE€KHO BiJ OCOOJMBOCTEH KOHKPETHOrOo 00'€KTa,
KOHLIETIIi PO3BUTKY MiICTa Ta BUMOI JI0 MPOCTOPOBOTO IUIaHyBaHHsS. BaxinBoro €
cUCTeMaTH3alllsl MAXOAIB 10 1HTEerpamii nux (QyHKIiM, 1Mo 103Bojisie €()EKTUBHO
azanTyBaTH apXITEKTypHI Ta MICTOOY1IBHI PIILIEHHS 10 3MIHHUX OTPEO HACEJICHHS.

[HTerpoBani Oy[iBJl € KJIIOYOBUM €JIEMEHTOM CYYaCHOTO MICBKOTO PO3BUTKY,
OCKIJIBKH CIPHUSIIOTh CTBOPEHHIO 3pPYYHOr0, €KOJOTIYHOTO Ta (PYHKI[IOHAIBHOIO
cepenoBuilia. BoHU 103BOJISIIOTH €(EKTUBHO BUKOPHUCTOBYBAaTH MICHKUW MPOCTIp,
M1IBUILYIOTH KOM(OPT KUTTA Ta COPUSIIOTH CTAJIOMY PO3BUTKY MICT. Y MailOyTHROMY
Takud Tiaxig 10 3a0ygaoBu HaOyBaTHUMeE IIe OUIBIIOrO 3HAYEHHS, OCKIJIBKH MicTa
MPOJOBKYIOTh 3pOCTaTH, a MOTPeda y KOMIJIEKCHUX PIIIEHHSX JIUIIE 3POCTAE.

Takum umHOM Kiacu@ikaiis OaraTOQyHKI[IOHAIBHUX KUTJIOBUX OY/IBEIb
JI0TIOMara€e apxXxiTeKTopaM, 1HBECTOpaM Ta MICHKUM IUIaHYBaJbHUKAM MPUAMATH
OOTPYHTOBAHI PIIIEHHS IIOAO iXHBOTO PO3BUTKY Ta 1HTErpauii y MICBKHI MPOCTIp.
BpaxoByroun cyyacHi ypOaHICTHUHI TEHACHIII1, Taki OyiBJIl CTalOTh OCHOBOIO CTAJIOr0
pPO3BUTKY MicT, 3a0e3nedyroud KOMQOpT, (PYHKIIOHANBHICTh Ta €(QEKTUBHE
BUKOPUCTAHHS TEPUTOPII.

Cnucoxk jireparypu
1. BacunbeB O. Tunosoris 6araropyHKIIOHATbHUX XHUTJIOBUX KOMILJIEKCIB. —
KwuiB: Akanemis apxitektypu, 2022.
2. IBanenko T. BmmuB ¢yHKIIOHATRHOI oOpraHizaimii Ha SKICTh YKHUTJIOBOTO
cepenoBuia. — XapkiB: YpOaHicTuuHui iHCTUTYT, 2020.

19



ARCHITECTURE, CONSTRUCTION
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

3. KoBanenko JI. Beprtukanphi wicta: MailOyTHe OaratogyHKI[IOHaIbHIX
oynisenb. — JIbBiB: YpOanictuka XXI cromiTrs, 2023.

4, TletpoB B. ApXITeKTypHO-IUIaHYBaJIbHI PIIMICHHS 3MIMIAHUX KOMILJIEKCIB. —
Oneca: BugaBHUIITBO apXiTeKTypH, 2021.

5. Pomanos C. IIpocTopoBi Mojeni 6aratopyHKI[IOHAIBHUX KUTIOBUX OY/I1BEb.
— Muinpo: bynisensHuit yaisepcurer, 2021.

6. CemenoB J[. CyuacHi koHreniii OaraTodyHKIloHaIbHOI 3a0ymaoBu. — Kuis:
MicTtoOyniBHuii anpbmanax, 2019.

7. Cunopenko O. [mxeHepH1 pillIeHHS B apXITEeKTYPHOMY MTPOEKTYBaHHI. — XapKiB:
TexHonoriuauii BicHuK, 2022.

20



BIOLOGY
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS
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Abstract . Kots S.N., Kots V.P., Kots V. V. The work discusses the impact of
essential oils on the human body. Olfactory stimuli can have both negative and positive
effects, on the other hand, the absence of olfactory stimuli can cause painful sensations.

Each of us knows from our own experience that spring meadows are full of flowers,
green, fresh grass, sets the mood joyfully and optimistically. There is a desire to run,
laugh. A walk in the forest after a shower soothes, relieves even the strongest nervous
tension. Over time, smell has become a less important sensation for humans, but we
still depend on this sensation to a greater extent than we think, without a doubt, smell
influences our lives by many “subconscious means that we are not aware of".

Keywords. Aromatherapy, essential oils, psychophysiology.

Introduction . Even Egyptian priests used essential oils for embalming the body,
as stated in the papyri, and treated diseases with them. In the tomb of Tutankhamun,
aromatic substances were found, which consist of 90% animal fats and 10% oils,
balsams and resins. In Babylon, oils were added to the building materials from which
temples were built (approximately 1800 BC).

Anacreon (570-478 BC) recommended anointing the head with fragrant oils, which
have a good effect on thinking, determination and feelings.

The effect of aromatic oils on cognitive functions is interesting.

The purpose of the work is to consider the issue of the properties of essential oils
and their effect on the body.

The main part.

The world of aromas surrounds us everywhere and constantly. Every minute,
dozens of stimuli penetrate the human nasal cavity, only some of which we consciously
recognize.

Most reactions to surrounding odors are subconscious.

Conscious reactions to odors are, of course, reactions to threatening situations, such
as the smell of gas or smoke, which is associated with a fire, or acquaintances who
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awaken romantic associations, for example, the smell of a loved one's perfume, or the
aroma of a favorite dish.

From studies of brain development, it is known that its fragment with the functions
of conscious thinking develops from the olfactory bulbs. Olfactory stimuli are most
quickly transmitted to the brain by external stimuli.

The path from the olfactory cilia - receptors, which are located in the upper part of
the nasal cavity, is the shortest and most direct compared to the paths of other sensory
stimuli. The contact of an odorous chemical compound molecule with the receptor
surface causes an electrical impulse to appear. This impulse immediately passes to the
olfactory bulb, which is located above the nasal cavity and plays the role of data
reproduction, and from there, immediately in the form of ready-made information, to
the brain center.

Based on the above information, Robert Tisseran, the organizer of the Institute of
Aromatherapy in Great Britain, develops the famous statement of Descartes and says,
"I smell, therefore | think - I think, therefore I exist or | smell, therefore 1 exist". The
history of animal evolution, the experience of primitive people and the development of
civilization confidently show that the sense of smell was, and in many cases still is, the
initial source of information. For primitive man and for modern animals, smell is a
means of finding food, a sexual partner, warning of danger, marking the area of
residence, etc. Pheromones, or odorous chemical compounds characteristic of a given
species and sex, are in the animal world the only criteria for uniting partners in order
to preserve the species. This is confirmed by numerous experiments. Many of these
compounds have been identified, their chemical structure has been determined. Of
course, they also operate to a noticeable extent between people, as it is known from
many experiments that each person has their own unique aroma, and only identical
twins raised in identical conditions have identical odors.

Modern civilization does not require us to use the sense of smell to the extent that
animals and primitive man need it. In our consciousness, olfactory stimuli that come
to us continuously, leaving a trace only when there is a sudden disturbance of the usual
smell in the environment where we are constantly, or in a specific situation when we
try to recognize or remember smells.

That is why we do not realize on a daily basis what odor stimuli, identified by our
consciousness, have an impact on our reactions, well-being, mental and physical state.
A well-known example is the influence of odors in the cabins of the first spaceships on
the aggressive behavior of the crews or even on the irrational state of horror and
depression. Such reactions were caused by insufficiently purified air in the cabins,
which contained people's own smell, known from some experiments as the "smell of
fear".

Such observations mean that, on the one hand, olfactory stimuli can have both
negative and positive effects, on the other hand, the absence of olfactory stimuli can
cause painful sensations.

Each of us knows from our own experience that spring meadows are full of flowers,
green, fresh grass, and set the mood joyfully and optimistically. There is a desire to
run, to laugh. A walk in the forest after a shower soothes, relieves even the strongest
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nervous tension, and in the evening provides a healthy sleep. A bouquet of fragrant
flowers in the room soothes. On the other hand, everyone knows the state of depression
that we experience in the hospital.

Over time, smell has become a less important sense for humans than for many
animals [4], but we still depend on this sense to a greater extent than we think, without
a doubt, smell influences our lives by many "subtle means that we are not aware of"
this point of view on smell is expressed by one of the creators of the theory of smell, J.
Eymur. It has long been known that smells can control mood, performance [2,5].
Before receiving guests, tables were wiped with mint to create a cheerful mood in those
present. In the Middle Ages, students wore wreaths of parsley and mint while preparing
for exams to improve memory and learn the material faster. It is known that Byron
burned himself with the smell of truffles and at the same time wrote very successfully
for many years. Smells can have a great emotional and psychological impact, as well
as influence the course of physiological processes in the body. Pleasant smells
contribute to improving a person's well-being, while unpleasant ones, on the contrary,
can create a negative impact, cause various negative reactions, even reaching nausea,
vomiting; they are able to change body temperature, cause disgust for food, and
exacerbate the sensitivity of the nervous system. In experiments by physiologists, it
was shown that irritation of the human olfactory analyzer with a "pleasant aroma”
(rose, bergamot) causes a decrease in blood pressure, a slowdown in pulse rate, and an
increase in body temperature. "Unpleasant smells" (acetic acid, ammonia, rot) cause,
on the contrary, an increase in blood pressure, an increase in pulse rate, and a decrease
in temperature. The smell of bergamot oil increases the sensitivity of the eye to green
and reduces it to red. The smell of rosemary oil expands the field of vision for green
objects and narrows it for red objects. It has been shown that emotions, acting through
the brain, can change the functioning of the nervous system, hormone levels and
adaptive responses of the body, thus affecting a person's susceptibility to a number of
organic diseases. The better we are mentally and emotionally focused, the more
effectively we cope with the stresses of life. It has been known that excitement, anxious
thoughts, even the lack of a sense of self-worth so deplete a person's vitality that the
body loses its natural defenses and becomes accessible to infections and other negative
phenomena [6].

The principle of action of essential oils has recently been associated with their
ability to modify the human electromagnetic field, to transmit vibrations to the
autonomic nervous system. It is these possibilities of the action of aromatic substances
that determine their great influence on the functioning of the nervous system, the
hormonal status of a person. The action of essential oils is even compared to the action
of hormones. The very high penetrating capabilities of essential oils allow to obtain a
fairly rapid therapeutic effect of aromaforms made on their basis when used externally
in the form of inhalations, baths, etc., as well as when used internally in the form of
small additives to food, teas, drinks, or even when simply inhaled during evaporation
indoors [5]. Having studied the rich experience of using aromatic plants and
aromaforms made from them, it is possible to help a person quickly and effectively
cope with many diseases, and therefore increase his working capacity. Proper use of
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aromatic substances of plants will provide not only treatment, but also prevention of
various diseases, will help in effective psychosomatic regulation of the body [3]. The
quintessence of odors in nature are essential oils, or mixtures, which are contained in
different parts of plants. They are characteristic of each type of plant. It is known that
essential oils play an important role in attracting insects that pollinate flowers, or
repelling pests, but the incredible variety of substances contained in these oils, the
degree of complexity of their chemical structure, as well as the complexity of the
composition of mixtures has not yet been fully understood. For example, it is known
that the composition of oils in different parts of plants is different, and it happens that
the oil is contained in only one part of the plant.

The composition of the oils and their content in other parts can vary and often varies
depending on the time of year and even during the day. Jasmine flowers, for example,
are collected just before dawn [1]. Many specialists compare the role of vegetable oils
with the action of hormones, and there is a lot of data to support this. The fact that oils
are found in all plants, although not all of them are used in practice, is evidence that
their presence plays a large role in the life of plants. In the life of insects and herbivores,
the smell of plants is associated with the search for food, and therefore with survival.
Essential oils can be contained in all parts of the plant: flowers, shoots, leaves, roots,
fruits, bark. They accumulate in small glands, for example, on the surface of mint
leaves or on the bark of citrus fruits. The most common method of extracting oil from
plants is the steam distillation of whole plants or parts, for example, rose flowers,
eucalyptus leaves, or crushed roots. The steam captures the molecules of the oil
components, and then, after cooling, the oil is separated from the water. According to
historical data, the founder of this method was the famous scientist and physician of
the 11th century Avicenna [5]. Essential oils are contained in plants in very small
guantities. Essential oils are most common in subtropical regions, but are also found in
areas with a temperate climate. They are collected in the wild or specially grown. The
greatest mystery, and at the same time an important quality of essential oils, is their
very complex composition. Most of them consist of hundreds of components, which
are contained in various quantities - from several tens of percent to thousandths, or
even millionths. There is practically no essential oil whose composition can be said to
be fully studied [7,8].

Conclusion. In modern conditions, the use of essential oils may again become
relevant. The properties of essential oils, due to their wide spectrum, can be used to
improve physical and mental health.
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PRINCIPLES AND METHODS OF PRESERVING
BIODIVERSITY

Poleva Julia,

Ph.D., Visiting Professor
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Melbourne, Florida, USA

Biodiversity is one of the topics that keeps the whole world in suspense. Life
arose at least 3.5 billion years ago, and along with the flourishing of life forms and the
increase in diversity, mass extinctions of species and many small-scale disappearances
have occurred from time to time. But if for most of the evolutionary history of Life on
Earth these extinctions were caused by natural disasters and the evolution of life forms,
then at a certain point a new force entered the arena of history - Humanity. With the
growth of technical power and the expansion of the human habitat, the available space
for other species decreased - the development of humanity led and leads to the
continuous extinction of species. This is why scientists, the public and governments of
many countries are concerned about the preservation of biodiversity [1, 2].

Scientific knowledge is the basis for understanding what biological diversity is,
how to evaluate it and how to preserve it. But there is still much we do not know - we
have only described 10-15% of the species that exist today, and maybe even less if we
include all the microorganisms. Therefore, it is important to study both the purely
theoretical problems of biodiversity in order to understand how it is structured and how
it evolves, and to solve purely practical problems of preserving specific species, as well
as to educate generations in the spirit of respect for the world of living beings around
us [2].
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Biodiversity management has the following objectives: planning and coordinating
efforts to conserve biodiversity; protecting and restoring ecosystem, species and
genetic diversity; sustainable use of biodiversity within the framework of existing
management systems, such as forestry, fisheries, livestock farming and agriculture;
optimizing the distribution of benefits from biodiversity conservation through various
social and economic instruments; creating a legal basis for activities to conserve and
sustainably use biodiversity; finally, creating a partnership by involving state, public
and commercial organizations, local populations and the entire public in joint activities
in order to integrate environmental protection measures at a regional scale into plans
and schemes for socio-economic development [3, 4].

To assess the biodiversity parameters, we would like to draw attention to meadow
communities.

Meadow communities play a major role in economic activity, are used for
haymaking, grazing cattle, picking berries, collecting plants for decorative or medicinal
purposes. At the same time, economic use contributes to the preservation of meadows
and prevents their overgrowing with woody species. In the forest zone, meadow
phytocenoses occupy an insignificant part of the vegetation cover, but are of great
importance in preserving the floristic diversity of vascular plants.

In the system of specially protected natural territories, the protection of flora is
most effectively carried out by reserves, which is due to their special status and regime,
a complete ban on any economic activity on the territories of reserves that is not related
to the activities of the reserve itself (Photol). In this regard, the indicator of the floristic
representativeness of reserves is important [5, 6].

Forest felling is the main factor leading to the creation of anthropogenic
modifications of cenoses that are not capable of fully performing functions similar to
those in natural ecosystems. When assessing the formation of derivative phytocenoses
after felling, special attention should be paid to the development of the lower tier and
the “phytogenic” climate it creates, which largely determines the process of natural
regeneration of woody plants and the rate of vegetation succession in clearings.

It is no secret that the study of biomorphological and ecological-coenotic features
of various species and the subsequent assessment of the state of their populations
requires the use of various approaches and methods. Long-term monitoring of life
forms in natural conditions allows us to develop fundamental principles of research
and formulate basic methodological approaches for the comprehensive study of certain
groups of plants united by taxonomic, biomorphological, ecological or other criteria.
We believe that by representing a plant organism as a biological system of several
levels of organization, we obtain much more information for analysis, allowing us to
simultaneously consider a plant as a structural and functional association of
interconnected organs, an isolated individual and an element of a system of
supraorganismal order (population, phytocenosis).

Currently, due to the increasing anthropogenic load on water bodies, it is
necessary to constantly assess the degree of pollution of water bodies, and
hydrobiological studies at all trophic levels should be considered an indispensable
condition for this. Benthic organisms are one of the most ecologically important groups
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of freshwater invertebrates, which are both a valuable food source for fish and an
indicator of various types of pollution [7 - 9].

Also, the so-called local fauna method is now quite popular and actively used,
allowing for the gradual accumulation of data on the species composition of individual
groups of organisms in different areas. In the future, the information obtained in such
studies can be used to compile surveys on larger regions and to compare the
biodiversity of different territories.

In the current socio-economic and environmental situation, the development of the
recreation and tourism sector, focused on internal recreational resources, is becoming
increasingly important [9-11]. Therefore, one of the most important social tasks today
is the recreation and health improvement of people in the natural environment.
Preservation of the natural environment is one of the main tasks of each person, while
anthropogenic loads should not exceed the limits of sustainability of natural
recreational systems, since, otherwise, the latter lose valuable recreational properties
[12 — 14].
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Figure 3. Period of silence in Turkey Creek, Florida

In conclusion of this review, | would like to draw attention to the importance of
observing the period of silence in protected areas and parks and elsewhere (Photos1,2).
It is worth refraining and not making noise, because loud sounds can scare away birds
and animals, they can become confused, and many animals, running away, forget about
their young, which is why they die. It is especially important to observe silence in the
spring, when nature comes to life: from April to June, fish spawn, birds distribute
themselves among nesting areas, build nests, incubate clutches and hatch chicks,
animals give birth and feed their young. In order to minimize human impact on
vulnerable nature during this period, some specially protected natural areas establish
silence regimes - periods when the flow of visitors to specially protected natural areas
Is either completely limited, or special visiting rules are introduced.
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AHTUKPU30BUH MEHEJI)KMEHT SK BAKJIMBA
CKUIAJ1IOBA YIIPABJIIHHA HIAITPUEMCTBOM B
CYYACHHUX YMOBAX

Mauiu JIroamuiaa AHaroJiiiBHa

K.€.H., JIOIICHT,

JOLEHT Kadeapy IHHOBAaTUKHU Ta YIPaBIIiHHS,

[Ipra3oBchKuit nepkaBHUM TeXHIYHUN yHIBepcuTeT M. JlHinpo, Ykpaina

Ha crorognimHiii neHp B YKpaiHi KOXXHE MiJMPUEMCTBO CTHKAETHCA 3
Oe3npeleIcHTHUMU BUKIIMKaMu. BiliHa, penokartiist 013Hecy, BIATIK KaJapiB, HECTaya
(inaHCyBaHHsI, Opak pecypciB — 11€ BCE KPU30BI SIBUIIA, SIKI BIUIMBAIOTh HA AISUTbHICTD
MIIIPUEMCTBA TIEKO YH 1HILIOK MIPOIO.

3MiHU B €KOHOMIIIi, 1epedoi B JIOTICTUIIl, HECTAOUIBHICTh BAJTIOTHUX KYpCIB Ta
CTpax IHBECTOPIB — yCE 11€ CTAaBUTH JAISUIbHICTH O13HECY Mij 3arpo3y. AJjie il CTajaoro
PO3BUTKY B IMX YMOBAaX MiAMPUEMCTBAM 0COOY yBary CiiJi 3B€pHYTH Ha CTpaTETr1yHUMA
AHTUKPU30BUM MEHEIKMEHT, SIKMI JT0NOMOXKE HE JIUIIE TOJ0JaTH CKIIaJHI YacH, a i
3HAaWTU HOB1 MOXJIMBOCTI JIJIsl 3pOCTaHHS.

AHTUKPU30BUI MEHEKMEHT 3aBXIU OyB BaXKIMBOIO CKJIAZIOBOIO CYyYaCHOTO
YIpaBIiHHS, O[O0 COPSIMOBAHE Ha po3poOKY Ta BIPOBAHKEHHS €(DEKTUBHUX CTpaATETiil
MO/I0JaHHS KPHU30BUX CHUTyallidl. AJpKEe aHTHKPU30BE YIPaBIIHHSA MijJ 4Yac BIMHH
BUMarae ocCOOJIMBOrO TMIAXOy, aJalTOBAHOTO JO €KCTPEMalbHUX YMOB, WIO
XapaKTEepU3yIThCSI BUCOKUM PIBHEM HEBU3HAYEHOCTI Ta JUHAMIYHUMU 3MIHAMU.

IcHye Oaratro poOOT BITYM3HSHUX BYEHUX, MPUCBAYEHUX AHTUKPHU3OBOMY
MeHeKMeHTy. OpHak y HayKOBIM JiTeparypl HEOOCTaTHbO YBaru MPUIIIIEHO
MUTaHHIO 3a0e3MeueHHs (YHKIIOHYBAaHHS Ta MOJI0JIAHHS KPU30BUX SIBUILL Y 1sUTBHOCTI
MIIIPUEMCTB Y TSHKKUX €KOHOMIYHUX, OCOOJTMBO BOEHHHX YMOBAX.

3aBlaHHA aHTHUKPHU30BOIO MEHEIKMEHTY MepIl 3a BCE MOJSrae y BU3HAYECHHI
3arpo3, iX aHasisi, po3poOi 3axo/iB IIOAO0 3amo0iraHHs KpuzaMm Ta €(EeKTUBHOMY
yIpaBIiHHI HUIMU B pa3l HACTaHHS.

ToMmy aHTUKpHU30BE YMPABIIHHS PO3TISAAETHCS HE TUIBKA SK MEXaHI3M
pearyBaHHs Ha 3arpo3H, a ¥ K cTpaTeris axanTaiii 10 HoBuX yMoB [1]. ITpu 1ipomy
cepell KIIOUOBUX IHCTPYMEHTIB, IKI CTaHOBJISITH OCHOBY CTPATEri4YHOIO PO3BUTKY
MIAIPUEMCTB Y HENPOCTUX YMOBaxX BIMHM, MOTPIOHO MepIl 3a BCE PO3IUIANATH
HACTYIIHI:

v/ cTparerivyHe MIaHyBaHHS,

v/ BIPOBAJKCHHS HOBOBBE/ICHD;

v/ yIOCKOHAJICHHS Ta PO3NIMPEHHS CITIBIIPAIli 3 TAPTHEPAMH;

v/ IOTpMMaHHS HOPM Ta CTaHIapPTiB;

v onrtuMi3allist KOMyHIKaI[iifHUX MIPOIIECIB;

v/ peanizallis afanTHBHUX CTPATETiM.

[li i1HCTpyMEeHTH pa3oM (GOpMYIOTh MIIHUA (DyHIAMEHT, SKUW JTO3BOJISE
MIIITPUEMCTBAM HE TUTHKW BIDKUBATH B CKIQJHUX YMOBAX, ajie¢ i 3HaXOMUTU MUISIXU
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JUTSL PO3BUTKY Ta JOCSITHEHHS CTPATETIUHUX IIUICH, HE3BAKAIOUM HA OOMEKCHHS Ta
BUKJIMKH, SIKI HaKJIaJaroThCs BiliHOO [2].

VY Mexax NMpEeBEHTUBHUX 3aXO/IB aHTUKPU30BOTO MEHEIHKMEHTY BAXKIUBUMHU €
JIarHOCTUKA PHU3MKIB, MOHITOPUHI PHUHKY Ta CTBOPEHHSI pe3epBHUX (POHIB.
KommuiexkcHuit miaxia BKIOYAE aHATITUKY PUHKY, (piHAHCOBHM ayauT MiAIPUEMCTBA 1
po3poOKy Kpu30BUX crTpaTeriii. OmnepaTuBHE pearyBaHHsS Mependadae po3poOKy
KPU30BHUX CIICHAPIiB, MIBUIKE MPUUHSITTS PIMICHh Ta ONTHUMIZAIIO BUTpAT. TuUIbKU
CBO€YacHa OI[IHKa 3arpo3 Ta THYYKICTb YMPABIIHCHKUX PIIIEHb € KIOYOBUMU
YUHHUKAMH Y TIOJI0OIaHH]I KPU30BUX SBHIII.

Buxopasaum 3 11b0T0, CTpaTerivyHe yIPaBIiHHSI KPU3010 BKIIOYAE PECTPYKTYPU3AITIIO
OiANpUEMCTB, AuBepcudikaimiro Oi3HECY Ta BUKOPHUCTAHHS  aHTHKPH30BHUX
KOMYHIKaIlii.

Cnig  3a3HayuTH, OO0 BAXKIMBUM € 3aly4CHHS JEp>KaBHOI MIATPHUMKH,
MDKHapOJIHUX (DOHAIB 1 MpOrpaM PpO3BHUTKY, a TAKOX pO3poOKa anbTEPHATHUBHUX
Oi3Hec-Mojelield Ta CIEHapHOro IuiaHyBaHHi. Kpim Toro, mnepcoHalbHUN
AHTUKPU30BHUM MEHEKMEHT Tepe0ayae po3BUTOK HABUYOK a/IaNTallii KepiBHUKIB JI0
3MiHHUX YMOB. [Ipu 1bOMYy KJIIOYOBUM 3aBJaHHSIM CY4YaCHOTO aHTHUKPU30BOTO
MEHEDKMEHTY € BIIPOBA/DKEHHsSI 1HHOBAIIMHUX IJAXOMIB JIO0 YyHOpPaBIiHHA Ta
miABMILCHHS piBHS mudpoBizariii 6i3Hec-nporiecis [3].

[HHOBAIIIT MOXKYTb 31rpaTH BaXJIMBY POJIb B aHTUKPU30BOMY YIIPaBIiHHI, JIal0ud
3MOTY OpTraHi3aiii ajanTyBaTHCS O YMOB, IO 3MIHIOIOTHCS, 1 BUXOJIUTHU 3 KPU3H
CHIIbHIIUMH [4].

JocBig Benukux kKoprnopauiid, Takux sk Apple, Amazon 1 Tesla, nemoHcTpye
YCHIIIHI aHTUKPU30BI 3aXOAHM B MEPIOAU TJIOOAIBHUX KpHU3. Y MalluX 1 CepeaHix
MIAIPUEMCTBAX €PEKTUBHOIO € PECTPYKTYpHU3alLlisi O13HECY SIK IHCTPYMEHT MOJ0JIaHHS
Kpusn. [lep>kaBHE aHTUKPU30BE YIPABIIHHA TAaKOX € BAXKIMBUM (DaKTOPOM, IO
MIITBEP/KYETHCA aHATI30M TMOJITUKH E€KOHOMIYHOTO CTHUMYJIIOBaHHS B YyMOBax
nmagaemii COVID-19.

TakuM YMHOM aAHTUKPU30BHM MEHEIKMEHT BIJIrpae KIOUYOBY pOJb Y
3a0e3MeveHH1 CTIMKOCTI 013HECYy Ta Jep:KaBHUX IHCTUTYIIA B yMOBaX HECTaO1JIbHOCTI.
EdexTuBHE mMoOeaHAHHS CTPATETiYHOTO IUIAHYBAaHHS, ONEPATUBHOIO pearyBaHHS Ta
(diHaHCOBOI cTaOUII3AIliT I03BOJISIE MIHIMI3YBAaTH HETaTHUBH1 HACIIJIKH KPU3 Ta CIIPUSITH
CTAJIOMY PO3BUTKY €KOHOMIKH. 3aCTOCYBaHHS Cy4YaCHUX METOJIB KpPHU30BOIO
YIpaBIIHHS Aa€ 3MOTY MIANPUEMCTBAM HE JIMILIE BUJKUBATH B yMOBaX HECTaO1JIbHOCTI
1 KpU30BHX SBHIII, & 1 OTPUMYBATH KOHKYPEHTHI TICpPEBarH.

[lepcriekTrBa MOMAIBIINX HAYKOBHUX MOCIIHKCHb Y aHOMY HAIpsiMi MOJSTaEe B
pO3po0IIl  J1€BOrO  OpraHi3alliifHO-€KOHOMIYHOTO  MEXaHI3My  aHTHUKPHU30BOTO
YOpaBIiHHSA MIANPUEMCTBOM. [lomiTHKa aHTUKPU30BOrO YMPABIIHHS TOBUHHA
nepeadavaTH MOCTIMHUN Ta peTeIbHUN MOHITOPHUHT KPH30BUX SIBHUII, TUIAHYBaHHS,
OpraHizaiifo Ta peaji3ailil0 aHTUKPU30BUX 3aXOJIB I 30€pEeKECHHS OCHOBHHX
MO3UTUBHUX XaPAaKTEPHUCTHK TMIANPUEMCTBA, BIJHOBJICHHS MOT0 MPOTPECUBHOI
TISTBHOCTI Ta 3a0€3MeYeHHs T1IHUX YMOB TpaIii.

[TomanpIin JOCTIHKEHHS B 1[bOMY HAMpPSAMI CIIPUATAMYTH TJIUOIIOMY PO3YMIHHIO
MeXaH13MIB afanTarlii 613HeCy /10 BUKJIUKIB BOEHHOTO CTaHy Ta PO3po0Ill eheKTHBHUX
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cTpateriii st 3a0e3meueHHs] CTIMKOCTI Ta KOHKYPEHTOCIIPOMOXKHOCTI YKPaiHChKHUX
1ITPUEMCTB.
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p.). XapkiB, 2023. C. 274-275. — URL:
https://api.dspace.khadi.kharkov.ua/server/api/core/bitstreams/274e0b6f-67b0-4e81-
9c38-e267be99abc2/content
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In the field of cartography, the Middle Ages gave humanity unique monuments,
among which the Fra Mauro's world map occupies a special place. Created in Venice
by the educated monk-cartographer Fra Mauro, this monumental work is not only an
impressive work of art, but also a valuable historical document that reflects the level
of geographical ideas of Europeans on the eve of the Age of Great Geographical
Discoveries.

The study of the Fra Mauro's map is extremely relevant for several reasons. First,
it is a key artifact in understanding the evolution of cartographic science and reflects
the transition from predominantly theological views of the world to more empirical
approaches. Second, the map is a valuable source of information about the geography,
culture, history, and even mythological ideas of different peoples of the world in the
15th century. Its detail and numerous inscriptions provide a unigue opportunity to look
into the worldview of a medieval person. Third, the study of the Fra Mauro's map is of
great importance for historical geography, allowing us to reconstruct contemporary
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knowledge about the continents, trade routes, and the location of settlements. Finally,
this monument can serve as an excellent didactic material for studying the history of
geographical discoveries, the geography of the Middle Ages, and the development of
critical thinking in the modern educational process.

Fra Mauro's world map is a large round parchment about two meters in diameter,
painted with bright pigments, including precious gold and lapis lazuli. A characteristic
feature of the map is its orientation to the south, which was a common practice of
medieval cartographers. The detail of the map is impressive, containing over 3,000
inscriptions commenting on geographical features, historical events, customs of
peoples, flora and fauna of various regions. The map depicts over 1,000 cities, rivers,
mountain ranges and other important geographical elements of the then known world:
Europe, Asia and Africa.

Fra Mauro relied on a wide range of sources when creating his work. Among them
are the works of ancient geographers, descriptions of medieval travelers, as well as
maps created by his predecessors and contemporaries. The contribution of Fra Mauro's
own observations and knowledge, who was an educated person interested in geography
and history, is important.

The depictions of the continents on the Fra Mauro's map have varying degrees of
detail. Europe, especially its Mediterranean coast, is depicted quite accurately. Africa
is presented in less detail, but with a noticeable understanding of its general outlines
and dimensions. The cartographer also depicted characteristic African animals. Asia,
especially India and China, is reproduced with high accuracy, which indicates the use
of descriptions by travelers.

In addition to real geographical objects, the map also contains elements of medieval
ideas about the world, including images of mythological creatures such as sea serpents
and dragons. These images reflect the beliefs and fears of the time associated with
unknown sea spaces. An interesting fact is also the presence of an inscription on the
map that the Earth is flat, which may indicate the preservation of certain archaic ideas
along with progressive knowledge.

Fra Mauro's map was commissioned by the Portuguese King Afonso V. This fact
emphasizes the importance of cartography for the political and economic ambitions of
the European states at that time.

The original of Fra Mauro's map is carefully preserved in the largest library in
Venice — the National Library of St. Mark, the Marcian Library (Italian: Biblioteca
Nazionale Marciana, Libreria Marciana), where it can be viewed by researchers and
fans of the history of cartography [1-3].

Further research on the Fra Mauro's map could be interesting in many directions:
1. In-depth study and detailed analysis of the thousands of inscriptions on the map
could reveal new information about the geographical names of the time, descriptions
of regions, historical events and cultural features. 2. A more careful comparison of the
Fra Mauro's map with well-known ancient and medieval geographical works and maps
could clarify the sources of its information and reveal the features of its cartographic
method. 3. The study of how the Fra Mauro's map influenced the ideas of subsequent
generations of cartographers and navigators could shed light on its role in the Great
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Geographic Discoveries. 4. The application of modern digital methods of analysis and
visualization could help in a more detailed study of the map, revealing hidden details
and creating interactive educational resources based on it. 5. Interdisciplinary research
involving historians, geographers, cultural scientists and art historians in the study of
the Fra Mauro's map could contribute to a deeper and more comprehensive
understanding of its meaning.

The Fra Mauro's World Map is a unique monument of medieval cartography,
combining the scientific accuracy of its time, artistic skill and reflection of the
contemporary worldview. Its detail, numerous inscriptions and illustrations make it an
invaluable source of information about geographical knowledge, culture and history of
the 15th century. The map testifies to the significant progress in European cartography
on the eve of the Age of Great Geographical Discoveries and its important role in
preparing for them. The preservation and study of this outstanding monument is
important for understanding the evolution of human knowledge about the world and
the cultural heritage of the Middle Ages.

The Fra Mauro's World Map remains an inexhaustible source of knowledge and
inspiration for researchers in various fields and an excellent tool for expanding the
worldview of the modern generation.

References:
1. https://www.jnsm.com.ua/h/MP15/
2. https://lwww.bbc.com/ukrainian/articles/cw4m8dvvee0o
3. https://violity.com/ua/new/5341-vrazhayucha-detalizaciya-karta-fra-mauro
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PE3WJIBEHTHICTH YKPATHCHLKUX MICT:
AKTYAJBHI KOHUEMLIT ATANITALIT 10 KPU3

Cep:xan BosioguMup AHaToJ1iloBUY
AcmipaHT
IncTutyT reorpadii HAH Ykpainu

VY onyOnikoBanoMy BcecBiTHIM eKOHOMIYHUM (OpyMOM «3BiTi TpO TII0OaNbHI
pusuku 2025» HWaeThes mpo Aenaii OuIblny po3apoOIeHICTh M006aNbHOTO JaHAIADTY
— eCKaJIaIlll0 IeOITOTITHYHNX, CKOJIOTIYHHX, COIIaJIbHUX 1 TEXHOJIOTIYHMX BHKJIWKIB,
I10 3aTPOKYIOTh CTAOIBHOCTI Ta mporpecy. Take MOHATTS AK «IOJTIKPH3a JIUIIAETHCS
Ha TOPSAIKY JICHHOMY, a TMOTJMOJICHHSI TEOMOJITUYHOI Ta T'€OCKOHOMIYHOT
HaIPY>KEHOCTI, MOCUJIEHHS BIAYYTTS (parMeHTOBAHOCTI CYCIUIbCTBA, €KOJOTIYHI i
TEXHOJIOTIYHI PHU3HMKH, TOIIYK TIJI00aNbHOTO KOHCEHCYCYy € HHHI HarajJlbHUMH
nuTtaHHasmu [ 1].

Ha upomy 11 HecmpoBOoKOBaHa 30poiiHa arpecis, 3 SIKOIO CTUKHYJacs YKpaiHa,
JIOTIOBHIOE JIELIO ANOKAIINTUYHI KapTUHU MaiOyTHboro. BaxmuBo Tpumatucs Ha
IUIaBY MiJl Yac KPU30BOTO CTaHy, aJaNTyBaTUCA JI0 BUKIUKIB 1 TpaHCPOpMyBaTHUCH,
00 BUUTH 3 KpU3W CUJIbHIIMMMHU. KoHIenItist cTiikocTi abo X pe3uIbEHTHOCTI Ja€
BIJINOBIJIl HA MHUTAHHS MPO T€, SK BIDKMBATH CYCHUIBCTBY 1 OTOYYHOUOMY MOIO
CEpEeIOBUIILY, TPUUOMY HE JIMIIIE T yac TypOyIeHTHOI (a3 peanbHOCTI, a i y IepioJt
MOCTIIIOKOBOTO BiTHOBJICHHS.

HaykoBi morsisiiu Ha MOHATTS PE3UILEHTHOCTI JOC1 HE MPUBEIU JAOCIIIHUKIB J10
€IMHOTO 3HAMEHHHUKA, ICHy€ IIMPOKAa ramMa CMUCJIOBHX BIATIHKIB 1 TPaKTyBaHb.
3okpeMa, 3 mo3ulii reorpadii, pe3mWILEHTHICTD — 1€ 3JAaTHICTh TEPUTOPIATBHOT
CUCTEMH 3aro0iratv, BUTPUMYBATH W aJanTyBaTHCS 10 MOIIMPEHHS HEOE3NeK sK
aHTPOTIOTEHHOTO, TaK 1 MPUPOAHOTO XapakTepy MiJ BIUIMBOM EK30TE€HHHX Ta
€HJOTEHHUX YMHHUKIB. TakuMM YMHHHKAMU MOXYTh OyTH: NPHUPOAHI, KyJbTYpHI,
ICTOpHUYHI, COIIAIbHO-CKOHOMIUHI, MOMITHYHI 0co0auBoCTI To1o [2]. Huni B Ykpaini
AKTUBHO MPOBOJATHCS TOCITIIKEHHS 13 11€1 TEMATUKHU, POOJISITHCS TEPIIT KPOKH 111010
HaJlaHHS TOHATTIO YITKIIIOro oOpaMJieHHs, a TaKoX oOpraHizamiiHoi Ta
1HCTUTYII10HAJII30BaHO1 (DOPMHU.

Y KOHTEKCTI YKpaiHCBKOTO aKaJeMIYHOTO AHCKYpCY IIOJI0 PE3UILEHTHOCTI
JOCTITHUKY BOAUalOTh YOTUPH KJIFOYOBI OCOOJIMBOCTI: HEOJAHO3HAYHICTh TIIyMaueHHs
TEpPMIHY; KOHIIEMIisl 3a3HaJIa 3HAYHO1 €BOJIIOLII] Y MPOIEC] BUHUKHEHHS KPU3; TIOHSTTS
MEPEIUITAETHCS 31 CXOKUMU Ta CHOPITHEHUMHU, TPAKTYETHCS B IIMPUIOMY KOHTEKCTI
riobamizanii Ta ypOaHizaiii; BiZOyBarOThCS CIpPOOM OOIPYHTYBaHHSI Ta ampoOarii
MOKa3HUKIB, SIKI BUMIPIOIOTh PE3UIILEHTHICTH [3].

binamionansHa rpyna BueHux (npoektr EMBRACE) Bupaiise KOHIEMIIiO
BUHMKAIOUO1 (€MEpIKEHTHOI) PE3WJIbEHTHOCTI [JIsi PO3yMiHHA TOro, SK MICTa
pearyioTh Ha HenepeabadyBaHi kpusu. Ha BigMiHy BiJl hopManibHOT pe3UIILEHTHOCTI,
sKa CIIMPAETHCS Ha 3a3/1aJeTilb CTBOPEHI CTPYKTYPH Ta IUIaHU, BUHUKAI04a OXOIUTIOE
CIIOHTAHHI Ta aJJaNTUBHI /il TpOMaJl y BIJIMOBIH HA EKCTPEMaTbHI Ta Herepea0auyBaHi
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BUKIMKH. L KOHIeNIis MpornoHye riaudie po3yMiHHS PI3HOMAaHITHHX CHIOCOOIB,
SAKUMHU MICTa CIPABJISIIOTHCA 31 CTUXIMHUMHU JIMXaMU, TEXHOT€HHUMU KaTacTpodamu,
BifHAMU YW 30pOMHUMHM KOH(IIIKTaMH, 1 KOXeH crocid (GopMyeTbes mijl BILTUBOM
yHIKaJIbHUX OOCTaBHUH MicClIeBOCTI. [l KOHIIEMIs MiAKPECTIOE BUPIMIAIBHY POJb
THYYKOCTI, MICIIEBOT'O JIOCBIy Ta IHIIIIaTHB I'POMAJId B 3MILIHEHH] CTIHKOCTI MICT MiA
9yac TOCTPUX KPU30BUX CUTyaIli [3].

dopmasibHa CTIMKICTh CTOCYETBCS CTPYKTYp 1 CHUCTEM, PO3POOJEHUX IS
3MEHILEHHS PU3UKIB 1 pearyBaHHs Ha Kpu3u. CloId BXOJIATh 3a37aJIeTiib po3po0IieHi
MOJNITHKH, IUIAHW HAa BUIMAIO0K HAA3BUYAWHUX CHUTyallii Ta 1HBECTHINI B
1HGPACTPYKTYPY, IPUKIAAN YOTO MOXKHA 3HAUTH B PI3HUX KpaiHax. Taka CTIMKICTb, K
NPaBUJIO, IHCTUTYIIOHAI30BaHa 1 BOyI0BaHA B CUCTEMY yIpaBiiHHA [3].

CBo€10 4eproro, eMepHKEHTHA CTIMKICTb BUHHMKA€ CIIOHTAHHO Yy BIAMOBIAL Ha
HernependauyBaHi BUKJIMKH, PO3BUBAIOYHMCH IMiJ 4yac a00 B MOMEHT Kpus3u. Bona
XapaKTepU3y€EThCsl aIATUBHOIO MOBEIIHKOIO JIIO/ICH, CIUIBHOT, COLIAIbBHUX MEPEX,
K1 00'€THYIOThCS JUIS BUPIIICHHS HaraibHUX MoTped. HeszamnanoBana 3a cBO€rO
MIPUPOJIOI0, EMEPKEHTHA CTIHKICTh 3HAYHOIO MIPOI0 TMOKJIAJA€ThCs Ha COIlaJIbHY
3TypTOBaHICTh, MEHTAJIBHY CTIMKICTh, IHHOBAIlli Ta MICIIeBl 3HaHHA. TOX
E€MEP/PKEHTHA CTIHKICTh BIJITPa€ >KUTTEBO BAXKIMBY pOJIb Yy MIATPUMIN MICT, IO
MOCTPAKIANM BiJ IIOKY, 3a0€3MeUyrour MPOJOBXKEHHS a00 IIBHUJIKE B1JHOBIICHHS
OCHOBHMX (YHKIIA, W0 JO3BOJIIE MICTY BWXUTH (PI3UYHO, COLIATBHO 1
GYHKITIOHATBEHO, 3aKJIaAAI0Yd OCHOBY JJISI IOBIOCTPOKOBOTO pO3BUTKY. 111 yac kpusu
BUHMKAIOUa CTIMKICTh Ma€ BUPIMIAJIbHE 3HAYEHHS [JIs 3alOBHEHHS IPOTaJvH,
3amumieHuX  (GOPMATbHUMH CHCTEMaMH, JO3BOJITIOYM TpoMajaM BIDKWBATH Ta
aJIaNTyBaTUCS, KOJIM IHCTUTYIIIMHA CTIHKICTD i MUTaHHIM [3].

BaxxJ1BO1O CKJ1aJI0BOIO PE3WJILEHTHOCTI Ta OJIHUM 3 ii MPOSBIB B ypOaHI30BaHOMY
CBITI € MICbKa PE3WJIbEHTHICTh, sIKa BKJIOYae B cede (izuuyHy 1HGPACTpyKTypYy,
COLllaJIbHI MEepeXi, CUCTEMU YMPAaBIIHHS, €KOHOMIYHI CUCTEMH, AMHAMIKY TpoMaj
TOIIO. YCi CKJIAJ0Bl MOBHHHI 30ajaHCOBaHO (YHKIIIOHYBaTH, 100 MiICTa MOTJIH
e(eKTUBHO JI0JIaTH HEBU3HAYEHOCTI Ta KPU3H.

Micbke cepenoBuilie YKpainu 3a3Ha€ KaTacTpOo(IYHUX BIUIUBIB BOEHHUX [IIH, TIPO
[0 KPAaCHOMOBHO CBIAYUTH CTaTHCTHKA. JJiS mpuKiamy, KMiBChKa Biajia Ha TPETI
POKOBHHU TTOBHOMACIITAOHOTO BTOPTHEHHS ONPUJIIOIHUIIA JIaH1, 1110 OMUCYIOTh peatii
KUTTS cTONUI. Tak, MoBITpsiHA TpuBOra mpoiyHana 1539 pasis, Oyi0 MOMIKOIKEHO
1239 xutnoBux OyAuHKIB, a TakoXK 194 3aknaau ocBiTH, 41 — oXOpoHH 370poB’s, 17
— comianbHo1 chepu. ParyBanbarkuy 3aiiicHuIN 220 BUi3/11B Ha JIIKB1IAIIII0 HACIIIKIB
PaKEeTHUX OOCTPLIIB Y CTOJIMII, HA MICIISl PAKETHO-APOHOBHUX aTak OpUTaid «IIBUIKOI
smiicauu 2729 Buizni. byno Hamano nonomory 1324 nmoctpaxkaanuM, 3okpema 101
mutuHi. Illono HalicTpamHimMX BTpaT, TO 3aruHyiao B cToiauil 210 UMBUIBHHX
MEIIKaHIIIB, Y TOMY umcii 11 mitei [4].

Ha nmouatox 2025 p. B KueBi 3apeectpoBano 422,7 THUC. BHYTPIIIIHHO IEPEMIIIIEHUX
oci0, cepen SKMX — ONM3bKO 68 THUC. NiTeH, OLTbIIEe 8 TUC. KUSH y TEpIIl MicsIl
MOBHOMACIITAOHO1 BIifHU IIOJICHHO OTPUMYBaJIX TonoMory Bif ['ymaniTapHOTO mItady
Kuea. Maibke 200 TuC. MpoayKTOBHX HAOOPIB JOAATKOBO Bia MTady OTpUMAaIH
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BHYTPILIHBO NIEepeMillieHi ocoOu 1 neHcioHepu. Jlomomora Haaxoauia i Big monasn 150
MDKHApOIHUX opraHizaiii [4].

BaxnmBy posib y dbopMmyBaHHI pe3uibeHTHOCTI KueBa Bifirpae HUHI ¥ MiChKa
1H(]pacTpyKTypa, 30KpemMa METpo, 110 B IKOCTI YKPUTTSI Mij] 9ac MOBITPSHUX TPUBOT Yy
CTOJIMII TPUKMAIIO OJHOYacHO Osin3bko 70 THC. MemkaHIliB. He3Baxkaroun Ha MOCTIHHI
HerepenoadyBaHl BUKIIMKH, Y MICTI 3aliMarOThCsl 0JIaroycTpoeM, a MermikaHii Kuesa
IPOJOBXKYIOTh  OJIPY’KYBAaTHCSI Ta PpO3NyYaTHUCs, HAPOIKYIOTbCSI HEMOBIISTA.
BinOyBaeTbcs amanraitis 10 3arpo3, ColiajibHl i eKOHOMIYHI 3B’ SI3KU BIHOBIIOIOTHCS,
KUTTS IPOJOBXKY€EThCA [4].

daxiBui 3 HamionaneHoro texniunoro yHiBepcurery Ykpainu «KIII imeni Irops
Cikopcbkoro» B 2025 p. mOMy4YWiauCsS 10 MOCTIIKEHHS, TPUCBIYCHOTO BIIMBAM
POCIIChKO-YKpaiHChKOI BiiHH. 30Kpema OyJio NPHUIUIEHO YBary pe3WJIbEHTHOCTI Ta
(hopMyBaHHIO JIOKQJIBHOTO 1HJIEKCY pe3wibeHTHOCTI. Ha 0a3i  corfionoriyHux
ONHUTYBAHb 1 CTATUCTUYHMX JAHUX OyJM cpOpMOBaHI 1HAEKCHU JJIs PETIOHIB Y KpaiHu
— Kuesa, [liBHoui, 3axonay, Llentpy, Cxony, IliBaus [5].

Tak, KuiB nponeMoHCTpyBaB HaWBHUILIUNA MOKA3HUK €KOHOMIYHOIO IMOTEHINIANTY,
ICTOTHHMM 1HIUKATOP COILIANIBHOTO KamiTany, HaAIHUN 1HANKATOp OE3MEeKH 1 BITHOCHO
HIDKYUN THCTUTYIIHHUK. MicTo Majio HaBUIIMK €KOHOMIYHHI MTOTEHITIa) Y BHOIII],
30epiraroyu CBOIO POJIb AIOBOTO Ta aIMIHICTPATUBHOTO IIEHTPY Kpainu. He3pakarouu
Ha 1€, 1110 KuiB OyB 0JIHUM 13 TUX PET10HIB, 1110 3a3HAIN HAMOUTBII PYHHIBHOTO BILUIMBY
Ha MOYaTKy BTOPTHEHHS, IPOTHU SIKOTO OyJIM CHOPsIMOBaHI 3HAYHI PECYpPCH Ta 3yCHILIA
arpecopa, a CTaHOM Ha 3apa3 MPOJOBXKY€E 3a3HABaTH PETrYSIPHUX 1HTEHCHUBHUX
MOBITPSHUX OOMOapayBaHb, CTOJUI MPOJEMOHCTPYBaJla BHUCOKI IOKA3HUKH
CTiMKOCTI [5].

Jlesiki mianpueMcTBa IEPEHECIN CBOT 0(PiCH HAa TOYATKY BTOPTHEHHS, III0 CTBOPHUIIO
3arpo3y A crarycy Kuea sik 613Hec-LIeHTpy. 3a MiipaxyHKaMu, CTAaHOM Ha JINCTON A/
2023 p. 6mu3bko 7820 ykpailHChKMX KOMIAHIA pEIOKYBaJIUCs, MOYMHAIOYH 3 JIFOTOTO
2022 p. Maibke TpeTMHa mepeMmilieHuX mianpueMcTB mnepeixamu 3 Kuesa. [Ipote
CTIHKICTh CUCTEMH JIEP>KaBHOTO YIIPaBIiHHS (OpraHu JIepKaBHOT BJIa/IU HE TIEPEHECIIN
CBO1 0dicH HABITh HA MOYATKy BTOPTHEHHS) Y NMOEAHAHH] 3 €()eKTUBHUM 3MIITHEHHSIM
00OpOHHUX CHUCTEM MiCTa CTBOPWJIIM YMOBH, 3a sikux KuiB Hapa3i Mae HalBHIII
MOKa3HUKU 1HACKCY CTIWKOCTi. BinmoBimHO penokarisi OI13HECIB Temep aKTUBHO
BiI0YBa€ThCA 0 CTOIHI [5—6].

KuiB € TojoBHUM MICTOM KpaiHM, €KOHOMIYHHMM IIEHTPOM, HOTrO pOJb s
BIDKMBAHHS Jiep)KaBU Ta 3MIIHEHHS PE3WIBEHTHOCTI MpOsSBUIAcS TMMijJ  4Yac
nmoBHoMacITabHoi BiitHU. OOOpoHA BiJ TOBITPSIHUX aTaKk BOpPOra, €IIeJIOHOBaHA
cuctema III1O, onepaTuBHI BHI3OU PATYBAIBHUX CHOYK0, Henerka poOoTa
KOMYHQJIBHUKIB Ta €HEPreTHKIB — TaKUMH 3aco0aMH CTOJUIS aJanTyeTbCs 10
IIOJICHHUX 3arpo3. BoHa HaB4YeHa KpU30BOIO cutryaliero mnoyarky 2022 p., xoiu
HACeJICHHSI MICTa PI3KO CKOPOTHUJIOCS, & OKYIMAHTU MiAOUpATUCS 0 HbOTO 3 PI3HUX
OeperiB JlHimpa, mpote apMis 3a COPUSHHS IUBUIBHUX JKATEIIB 3yMUIa BiIKUHYTH
3arapOHMKIB.

KuiB Mae MOXIJIMBOCTI Il 3aCTOCYBaHHS I1HHOBAIlli, IMIUIEMEHTAIlli HOY-Xay,
CIMPAIOYUCh Ha 3HAYHUNA HAyKOBO-OCBITHIA moTeHmian. Came TyT MIKHApOJHI
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oprasizaiii 3JaTHI KOOINEpPYBaTH 3 MICIEBUMH Ta J€pP>KaBHUMU BJIaJHUMU
CTpyKTypamu. B oOroBopeHH1 ¥ BUMIpax SBHUIIA/TIPOIECY PE3WIHEHTHOCTI CTOJHULIS
3laTHAa CTaTU MPUKIAJIOM IJis PEriOHabHUX IEHTPIB, a Ti, CBOEK YEProro, Iis
MeHImUx MicT. lle mopomkye mose s CycHiIbHO-reorpadigyHoro JAO0CIiIKSHHS
MICBKOTO CepeioBUIlla YKpaiHu B Pi3HUX perioHax. OTxe, PO3KPUTTS BITHOCHO
HOBOTO TIOHSTTS PE3WIHEHTHOCTI 3 yciMa JaudepeHIIHOBaHUMH IT1IX0daMH JI0 HbOTO
MTOBUHHO BPaxOBYBaTH MICII€B1 OCOOIUBOCTI.

[TincymoByrouM 3ayBaskuMO, 1110 OJTHUM 13 3aBJIaHb JOCIITHUKA Ha [[bOMY €Talll €
dbopMyBaHHS paMKH, 110 MOSICHIOE aKTyallbH1 MPOLIECH Ta peaii, a TAKOXK JOHECECHHS
i€l paMKd [0 CTEHKXOJAepiB, fAKI MNpHIMaroTh pilieHHsA. BiamosigHo, TicHa
KOoTlepallisi HayKOBIIiB, TPOMa/ISIH 1 OpTaHiB YNPaBIiHHS 3aTHI BTITUTH KOHLEMIIIIO
PE3WIHLEHTHOCTI B KUTTS, IPUBHICIIN 3MIHU B MOBCSKICHHICTb.
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PO CTATUCTUYHMI 3B'SI30K MI’K BMICTAMU
APCEHY TA CBUHIIO Y BYTLIbHOMY ILJIACTI Cs
IIAXTH «ITABJOTPAJICHKA» (YKPATHA)

Imkos BaJuiepiii BanepiiioBu4

KaHAUJAT T€0J0r0-MiHEPAIIOTIYHUX HAYK, TOLIEHT,

Hamionansauit TY «JlHiIpoBChKA MOMITEXHIKAY, YKpaiHa,

CTapIINi HAyKOBUH CIIBPOOITHHK,

iHCTUTYTY reotexHiunoi mexaniku iM. M.C. ITonsikoBa HAH Ykpainu, Ykpaina

Apemnak Ouexcanap CraHicaiaBoBUY
KaHAUJAT TEXHIYHUX HayK, JOLEHT,
Hamionansuuit TY «JIHITpOBChKA MOMITEXHIKAY, Y KpaiHa

IHamenko ITaBjo CepriiioBuy
KaHJIUJAT T€0JIOTYHUX HayK, CTApIIUi HAyKOBUM CITIBPOOITHUK,
1HCTUTYTY reotexHiyHoi Mexaniku iM. M.C. TlonsakoBa HAH VYkpainu, Ykpaina

bepesnsik Ouena QuiekcanapiBHa
acripanT,Harionaneuuii TY «/IHinMpoBchka MoOJiTEXHIKA», YKpaiHa

Yeueas [Tasiao Osierosuy
imxenep, Hamonansuuit TY «/[HIpoBChKaA MOMITEXHIKAY», YKpaiHa

Beryn. 3arajgpHa akTyasdbHICTh JOCTIKEHHS BMICTY 1 3Bsi3ky Pb ta AS y
BYTUIBHUX TUTacTax OOyMOBJEHA iX BIJHOIICHHSIM JI0 TEPEeNiKy «IOTEHIIHHO
TOKCUYHUX)» €JIEMEHTIB y BYTULTI, SIKI 3T1THO HOPMAaTUBHUM JIOKYMEHTaM TMOBWHHI
000B'SI3KOBO JAOCTIKYBATHUCh.

Ocranni pgocArHeHHsl. PaHimie y ByTruUlbHHX IUIacTax pI3HUX T€0JI0ro-
MPOMUCITIOBUX pailioHiB JloHOacy mepeBakHO JOCTIKYBAIUCA TOKCHUYHI Ta
MOTEHIIMHO TOKCHYHI efeMeHTH [1 - 255]. ¥V Toil e Jac, JOCHIIKEHHS 3B’ 3Ky MIXK
BMicTamu Pb Ta AS y ByriTbHOMY TUTACTi Cs mouis maxtu «[laBinorpaacbkay paHiiie He
BUKOHYBAJIHCH.

Meta po6oTH: T0JIATae Y JOCTIKEHI 0co0IMBOCTEH 3B’ 13Ky KOHIICHTpalii Pb ta
AS.y ByriIbHOMY IJIacTi Cs oJs maxTh «llaBiaorpaacekay.

Metoauka gociaigxenb. PakTONIOTTYHOIO OCHOBOIO POOOTH OYyIH pe3ynbTaT 83
KUTbKICHHX CIIEKTpaibHUX aHaui3iB Pb Ta AS Bukonanux micis 198 1p. B meHTpabHUX
cepTu(iKOBaHUX JITAOOPATOPISIX BUPOOHUYUX TE€OJOTOPO3BIAYBAIBHHUX OpTaHi3aIlii
VYkpaiau 3 MaTeplany MJIACTOBUX MPOO OTPUMAHUX BUPOOHWYMMHU 1 HAYKOBO-
JOCIITHUIIBKUMU TIAMPUEMCTBAMH 1 OPraHi3allisiMi Ta OCOOMCTO aBTOPAMH.

Pe3yabTaTu gociaixkenb. byio BUKOHaHO aHATITHYHI PO3PAaXyHKH BIAMOBIIHOCTI
EMIIIPUYHUX PO3MOJAUIIB JTOCHIKYBAaHUX KOMIOHEHTIB po3noaunry [ayca. C miero
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MeToro Oynu pospaxoBani kputepii Jlimmedopca, lamipo-Yinka, Kommoroposa —
CwmipnHoBa Ta 3roau xi-kBajapar IlipcoHa. ¥ BciX BUIAJKax pe3yabTaTH PO3PaxyHKIB
MIATBEPUIN  HEBIAMOBIIHICTh  JIOCTIKYBaHUX BHOIpOK HOpPMaJlbHOMY  a0o
JIOTHOPMAJIbBHOMY 3aKOHY PO3moairy. TakuM 4uHOM, JJ1s1 OUIBII peaiCTUYHOI OI[IHKU
HCHTpaJIbHOI TeHACHIII BMicTiB Pb Ta AS 3amicTh 3HA4YeHb CEPEAHBOIO
apu(pMETUYHOr0 HEOOX1THO BUKOPUCTOBYBATH MEJI1aHHI 3HAUYEHHS. 3a pe3yJibTaTaMu
KOPETSI[IHHOTO aHai3y BCTAHOBJICHO MyXK€ CIAOKWUHl 3BOPOTHHU 3B'S30K MIiXK
KOHIIeHTpamisiMu Pb ta AS ipu 1ibomy koedimienT Kopesiii [Tipcona nopisatoe -0,05.
3a pesynbTaTaMu perpeciiHoro aHajizy po3paxoBaHe JiHiliiHe PIBHSIHHS perpecii:
As =0,416 - 0,0537 - Pb

BucHoBKHU. AHaii3 BUKOHAHUX JOCIIKEHb CBITYHTH MPO: 1) HEBIAMOBITHICTH
EMIIIPUYHUX  BHOIPOK  PO3MNIAHYTHUX  XapakKTePUCTUK  HOpPMaJIbHOMY  abo
JIOTHOPMAJIBHOMY 3aKOHY PO3IOJLTY; 2) (PIKCY€eThCs MOMMOAAIBHOCTD po3moaity Pb
ta AS; 3) BCTAaHOBJICHO JTy’>Ke CIa0KHiA Ta 3BOPOTHHUH 3B'SI30K MiXK KOHIICHTpaIissMu Pb
ta AS; 4) po3paxoBaHe PIBHSHHS perpecii J03BOJISE MPOrHO3YBATH JIMIIC 3arajibHi
3MIHU KOHIIEHTpalliil AS y ByTriJIbHOMY IIACTI Cs 1Mo maxTu «llaBiaorpaacbkay.
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teachers: with the Proceedings of the 8th International Scientific and Practical
Conference (February 27 — March 01, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
30-57. — Pexxum noctymy : http://irnmu.org.ua/handle/123456789/166311

89. ImkoB B. B. Pesynpratn mnerporpadiuHuX JOCHIDKEHb JIESIKUX
KapOOHAaTU30BaHUX OJIBIHOBUX MeTaba3anbTiB Cepennporo IloOyxoks (Ykpaina) /
ImxoB Banepiit BanepiiioBuu, Jpemmak Onexcanap CranicinaBoBud, Yeuens [1aBio
Ouserosud // Information technologies and automation of learning in modern
conditions : with the Abstracts of the VIII International Scientific and Practical
Conference, February 26-28, 2024, Munich, Germany. — Munich, 2024. — Pp. 50-74. —
Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/166312

90. ImkoB B. B. I'e0soro-rexHoJyioriyHi 0coOIMBOCTI MOHACTUPHUILIEHCHKOTO
HadroBoro pogosuma (Ykpaina) / Imkos Banepiit BanepiitoBuu, Koposika €Breniii
AmnaromiiioBud, Xomenko Bomomumup JIeBoBuu // Information technologies and
automation of learning in modern conditions : with the Abstracts of the VIII
International Scientific and Practical Conference, February 26-28, 2024, Munich,
Germany. — Munich, 2024. - Pp. 75-108. - Pexum gocrymy :
https://ir.nmu.org.ua/handle/123456789/166313

91. IIpo cTaTUCTUYHMIL 3B'I30K MK BMICTAMU T€pPMaHii0 Ta XpOMY y BYTUIBHOMY
miacTi ¢9 maxtu «biaarogatHay (Ykpaina) / UeprnoOyk Onekcanap IBanosud, [mkoB
Banepiit BanepiiioBuu, Kozap Muxona AwntoHoBuu, J[pemmak Onexcanap
CranicnaBoBuu, Yeuens [laBno Onaerosuu Theoretical and practical aspects of the
development of science and education : with the Proceedings of the 9th International
Scientific and Practical Conference (March 05-08, 2024) Prague, Czech Republic. —
Prague, 2024. — Pp. 51-79. — Pexum JOCTYILY
https://ir.nmu.org.ua/handle/123456789/166372

92. TmkoB B. B. Pesynbratu mnerporpapiyHuX JOCHIKEHb JESKHX
KYMIHTTOHITOBUX KpuctanocianiiB Cepeanboro I[loOyxoksa (Ykpaina) / Imikos
Banepiit BanepiiioBuu, [lpemmak Oumnekcanap CranicnaBoBuy, Yewens IlaBio
Omnerosuu // Questions regarding the problems of higher education : with the Abstracts
of the IX International Scientific and Practical Conference, March 04-06, 2024,
Bordeaux, France. — Bordeaux, 2024. — Pp. 81-105. — Pexum npocrymy
https://ir.nmu.org.ua/handle/123456789/166373

93. TmkoB B. B. T'eonoro-texHomoriuni ocoOnuBocTi HoBoMuKoIaiBChKOTO
(MoBuaHIBChKOT0) HapTOTra30KOHIeHCATHOTO poaoBuia (Ykpaina) / ko Banepiii
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BanepiitoBuu, Kopossika €Breniit AnaromniiioBud, XomeHko Bomonumup JIsBoBu4 //
Questions regarding the problems of higher education : with the Abstracts of the IX
International Scientific and Practical Conference, March 04-06, 2024, Bordeaux,
France. — Bordeaux, 2024. - Pp. 106-139. - Pexum gocrymy :
https://ir.nmu.org.ua/handle/123456789/166374

94. IIpo 3B'A30K Mik BMICTaMH T€pMaHil0 Ta KOOaJabTy y BYrUIbHOMY IIacTi ¢9
maxtu «bnaronatna» (Ykpaina) / YepnoOyk Onexcanap IBanosuu, ImkoB Banepiit
BanepiitoBuy, Kozap Muxona AnroHoBuu, [pemmnak Onekcannp CTaHiclaBOBHUY,
Yeuens [TaBno Onerosud // Problems and prospects of modern science and education :
with the Proceedings of the 10th International Scientific and Practical Conference
(March 12-15, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 76-104. — Pexxum
noctymy : https://ir.nmu.org.ua/handle/123456789/166408

95. TmkoB B. B. Pe3ynpratu mnerporpapiyHuX JOCIIKEHb JESKHX
KapOOHATHU30BaHUX MIPOKCEH-0JIIBIHOBUX MeTaba3aabTiB Cepennboro
[ToOyxxs (Ykpaina) / ImkoB Banepiit BanepitoBuu, [pemmak Onexcanap
CranicnaBosuu, Yeuens I1asiio Onerosuu // Global achievements and current trends
in the development of science : with the Abstracts of the X International Scientific and
Practical Conference, March 11-13, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 53-77.
— Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166409

96. Ilpo 3B'sA30K Mk BMICTaMU T€pMaHil0 Ta KOOAIbTY y BYT'UIbHOMY IIaCTi C8B
maxTth «3axigHo-Jlonbaceka» (Ykpaina) / Uepnooyk Onexcanap IBanoBud, Imikos
Banepiii Banepiiiouu, Kozap Muxkona AmntoHoBuu, J[pemmak Onekcasap
CranicmaBoBuu, Yeuensp IlaBmo Omnerosuu // Advanced technologies for the
implementation of educational initiatives : with the Proceedings of the 11th
International Scientific and Practical Conference (March 19-22, 2024) Boston, USA. —
Boston, 2024. — Pp. 50-79. — Pexum JOCTYITy
https://ir.nmu.org.ua/handle/123456789/166464

97. Imko B. B. Pesympbratu mnerporpagidyHuUX TOCHIKEHb JESKHUX
CEpIMHU30BaHUX MPOKCEH-0JIIBIHOBUX MeTaba3aabTiB Cepennboro
[ToOyxxs (Vkpaina) / ImkoB Banepiit BanepiioBuu, [pemmak Onexcanap
CranicnaBoBuu, Yeuens [laBno Onerosuu // Quality management in education and
industry: experience, problems and prospects : with the Abstracts of the XI
International Scientific and Practical Conference, March 18-20, 2024, Florence, Italy.
- Florence, 2024. — Pp. 69-94. — Pexum JOCTyTY :
https://ir.nmu.org.ua/handle/123456789/166465

98. IIpo cTaTUCTUYHMIL 3B'I30K MK BMICTAMU F'€pMaHii0 Ta XpOMY y BYTUIbHOMY
macTi ¢8B maxTtu «3axinHo-Jlonbaceka» (Ykpaina) / UeprnoOyk Onekcanap IBaHoBUY,
[mkoB Banepiit BanepiiioBuu, Ko3zap Mukona AntoHoBud, [Ipemmak Onexcanap
CranicinaBosud, Yeuens [TaBmo Onerosuu // Modern thoughts on the development of
science: ideas, technologies and theories : with the Proceedings of the 12th
International Scientific and Practical Conference (March 26-29, 2024) Amsterdam,
Netherlands. — Amsterdam, 2024. - Pp. 38-67. — Pexum goctyny
https://ir.nmu.org.ua/handle/123456789/166500
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99. ImkoB B. B. PesynpraT nerporpadiunux HochiKeHb ASSKUX MeTaniabasiB
Cepennvoro I[loOyxoxks (Vkpaina) / ImkxoB Banepiit BanepidioBuu, [lpemmak
Onekcannp CranicnaBoBud, Yeuenr IlaBao Omerosumu // Modern education —
accessibility, quality, recognition and problems : with the Abstracts of the XI
International Scientific and Practical Conference, March 25-27, 2024, Helsinki,
Finland. — Helsinki, 2024. - Pp. 63-88. - Pexum gocrymy :
https://ir.nmu.org.ua/handle/123456789/166502

100. Ishkov V.V., Kozii Ye.S. (2024). Geochemistry features of mercury in oils
from the deposits of the Dnipro-Donetsk depth. Mining Machines. VVol. 42. Issue 1. pp.
12-29. https://doi.org/10.32056/KOMAG2024.1.2

101. Yepuobyk O.l., Imxo B.B., Kosziit €.C., Kozap M.A., [Tamenko II.C.,
Jpemmak O.C. (2023). 3B's130K repMaHito i3 30JIbHICTIO Ta « TOKCHYHUMI €JICMCHTAMHU
y BYIruull Ha OpHKIaal miacta ¢S5 moissa maxtu binarogatHa 3axigHoro [JonOacy.
HaykoBi mnpari JloHEUbKOro HalllOHAJLHOTO TEXHIYHOTro YHiBepcurtery. Cepis:
«['ipaudo-reomnoriunay. 2(30). C. 68-79. https://doi.org/10.31474/2073-9575-2023-2-
30-68-79

102. Tpodumenko JI. I1. JlochimkeHHs CTaHy BUBITPIOBAHHS TPCHKUX MOP1JT YKIIL
Ha BIJICJIOHEHHSX MMpaBoro oepera p. JHimpo Ta MoHacTHpCchKOro ocTpoBa (M. J[Himpo)
/ Tpodumenko JlroboB IlerpiBna, ImkoBa €Brenis BanepiiBna, ImxoB Banepiii
BanepiiioBuu // Social ways of training specialists in the social sphere and inclusive
education : with the Abstracts of the XIII International Scientific and Practical
Conference, April 01-03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 162-
168. — Pesxum noctymy : https://ir.nmu.org.ua/handle/123456789/166601

103. TmkoB B. B. IIpo 3B’s130k Mixk repMaHieM Ta MEPKYPIEM y BYT1JILHOMY TLIACTY
c8B maxth «3axinHo-llonbaceka» (Ykpaina) / [mkoB Banepiii BanepiiioBuy,
YepuoOyk Onexcannp IBanoBuy, KoBane CBitnana OnekcanapiBHa // Social ways of
training specialists in the social sphere and inclusive education : with the Abstracts of
the XIII International Scientific and Practical Conference, April 01-03, 2024, Prague,
Czech Republic. — Prague, 2024. — Pp. 135-161. — Pexum gocTymy
https://ir.nmu.org.ua/handle/123456789/166600

104. TmkoB B. B. Pesymprat mnerporpadiuHux JOCHIIXKEHb JESKHX
xjoputn3oBanux 0OazanbTiB Cepenuboro IloOyxoks (Ykpaina) / lmkoB Banepiii
BanepiiioBuy, [pemmak Onexcanap CranicimaBoud, Yeuens [laBno Onerosuu //
Social ways of training specialists in the social sphere and inclusive education : with
the Abstracts of the XIII International Scientific and Practical Conference, April 01-
03, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 108-134. — Pexxum nocTymy :
https://ir.nmu.org.ua/handle/123456789/166598

105. 3B'130K Mi>k BMICTaMH T'€pMaHiI0 Ta BaHAJ(110 Y BYT'UIBHOMY IJIACTI C8B IIaXTH
«3axinHo-Jlonbackka» (Ykpaina) / UepHoOyk Ounexkcannp IBanoBuu, ImkoB Banepiii
BanepiiioBuu, Ko3zap Mukoma AntoHoBu4, [pemmak Omnekcanap CraHiCIaBOBUY,
UYeuens [TaBno OneroBuu

106. IIpo 3B'130Kk M BMICTaMU T€pMaHilO Ta HIKEIIO Y BYrUIbHOMY IjIacTi c8B
maxtu «3aximHo-Jlonbackka» (Ykpaina) / Imkos Banepiit BanepiiioBuu, YUepHoOyk
Onekcanap IBanoBuu, Kozap Mukona AuntoHOBHY, [pemmak OiekcaHap
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CranicnmaBoBu4, Yeuens [laBno OneroBuu // Actual problems of personality
psychology in the modern world : with the Proceedings of the 14th International
Scientific and Practical Conference (April 09-12, 2024) Rome, Italy. — Rome, 2024. —
Pp. 65-95. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166619

107. ImxoB B. B. TI'eonoro-texnosoriydi ocobiuBocti IlepekomBCcbKOTro
Ha(TorazokonaeHcaTHoro pojosuia (Ykpaina) / lmkoB Bamepiii BanepiiioBuy,
Jpeumak Onekcannp CranicnaBoud, Yeuenr IlaBmo Omerosuu // The latest
opportunities for learning, broadcasting and social developmen : with the Abstracts of
the XIV International Scientific and Practical Conference, April 08-10, 2024, Graz,
Austria. - Graz, 2024. - Pp. 72-100. - Pexum  mocrymy :
https://ir.nmu.org.ua/handle/123456789/166620

108. YepnoOyk O. 1. [Ipo cTaTUCTUUHMI 3B’SI30K MK T'€pMaHIEM Ta apCEHOM Yy
BYI'UIbHOMY IIacTy c8B MmaxTu «3axigHo-onbaceka» (Ykpaina) / YepHoOyk
Onekcannp IBanoBuy, ImkoB Banepiit BanepiitoBuu // The latest opportunities for
learning, broadcasting and social developmen : with the Abstracts of the XIV
International Scientific and Practical Conference, April 08-10, 2024, Graz, Austria. —
Graz, 2024, — Pp. 101-127. — Pexxum JOCTYMY
https://ir.nmu.org.ua/handle/123456789/166621

109. ImxoB B. B. T'eomnoro-texnosoriudi oco0iauBocTi IIpoKOneHKIBCHKOTO
HadroBoro pomoBumia (Ykpaina) / ImkoB Banepiit BanepiiioBuu, [lpemmak
Onexcanap CranicnaBouy, Yeuens [TaBno Onerosuy // Trends in the development of
science and teaching methods : with the Abstracts of the XVI International Scientific
and Practical Conference, April 22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 61-
88. — Pexwum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166739

110. YepuoOyk O. 1. 38’5130k MK repMaHieM Ta MapraHiieM y ByTUIBHOMY ILIACTy
c8B maxrtu «3axigHo-{ondacska» (Ykpaina) / Yepnooyk Onexcanap IBaHoBuY, [11koB
Banepiit Banepiitouu // Trends in the development of science and teaching methods :
with the Abstracts of the XVI International Scientific and Practical Conference, April
22-24, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 89-116. — Pexum moctymy :
https://ir.nmu.org.ua/handle/123456789/166740

111. IIpo 3B'A30K Mi>K BMICTaMU T'€pMaHiI0 Ta CIPKH 3arajibHOI Y BYT1JIbHOMY ILJIACT1
c88 maxTu «3axigHo-Jlonbackkay (Ykpaina) / ImkxoB Banepiit BanepiiioBuy,
YepuoOyk Onexcanap IBanoBuu, Kozap Mukona AxatonoBud, [pemmak Onexcanap
CranicnaBouu, Yewens IlaBno Omerosudu // Innovations in education: problems,
prospects and answers to today’s challenges : with the Proceedings of the 16th
International Scientific and Practical Conference (April 23-26, 2024) Zagreb, Croatia.
- Zagreb, 2024. — Pp. 82-113. — Pexum JOCTyTY :
https://ir.nmu.org.ua/handle/123456789/166735

112. IIpo crarucTUYHUN 3B'S30K MIDK BMICTaMH TE€pMaHIl0 Ta CBHUHIIO Y
ByTriIbHOMY IiacTi ¢8B maxTH «3axigHo-/lonbacbkay (Ykpaina) / ImkoB Banepiii
Banepiiiouy, UepHoOyk Onekcanap IBanosuu, Kozap Mukona AaTonoBuy, Jlpemnmak
Omnexcannp CranicnaBoBudy, Yeuens [TaBno OneroBuu // New knowledge: strategies
and technologies for teaching young people : with the Proceedings of the 15th
International Scientific and Practical Conference (April 16-19, 2024) Lisbon, Portugal.
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— Lisbon, 2024. — Pp. 95-126. — Pexum JOCTYITY '
https://ir.nmu.org.ua/handle/123456789/166747

113. ImxoB B. B. I'eonoro-rexnonoriuni ocodnupocti [Ipmnynibkoro HagToBOTrO
ponoBuia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, [pemmak Onexcanap
CranicnaBoBuu, Yeuens [TaBino Onerosuu // Innovative technologies in the field of
human services : with the Abstracts of the XV International Scientific and Practical
Conference, April 15-17, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 67-95.
— Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/166748

114. YeproOyk O. . 38’5130k Mk repMaHieM Ta MapTaHIIEM Y BYTUIBHOMY TUTACTY
c8B maxtu «3axigHo-Llonbacrkay (Ykpaina) / Uepnooyk Onekcannp IBanoBuy, [mkos
Banepiit Banepiitouu // Innovative technologies in the field of human services : with
the Abstracts of the XV International Scientific and Practical Conference, April 15-17,
2024, Stockholm, Sweden. — Stockholm, 2024. — Pp. 96-123. — Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166749

115. Ipo 3B'A30K MI>K BMiCTaMU F€pMaHiio Ta MapraHIlio y ByrijibHOMY 1iacti c10B
maxtu «CramkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YepaoOyk Onexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmak Onexkcanap CraniciaBoBud, Yedenb
[TaBo Onerosuu // The latest technologies in the development of science, business
and education : with the Proceedings of the 17th International Scientific and Practical
Conference (April 30-May 03, 2024) London, Great Britain. — London, 2024. — Pp. 97-
128. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166809

116. ImxoB B. B. I'eomoro-texHosioriddi o0co0auBOCTI PaIdyeHKIBEKOTO
Ha(drorazoBoro poaosuia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, Jlpemmak
Onekcannp CranicnaBoBu4, Yeuens [TaBmo Onerosuu // Modern problems of the
environment, youth and the new generation : with the Abstracts of the XVII
International Scientific and Practical Conference, April 29-May 01, 2024, Zagreb,
Croatia. —  Zagreb, 2024. — Pp. 102-131. - Pexum goctymy :
https://ir.nmu.org.ua/handle/123456789/166810

117. YeprnoOyxk O. I. [Ipo 3B’5130Kk Mi’Kk T€pMaHi€EM Ta MOTYKHICTIO Y BYT'UIbHOMY
miacty c8B maxTH «3aximHo-JlonOackkay (Ykpaina) / YepHoOyk Onexcanap
IanoBuy, ImkoB Banepiit BanepifioBuu, ManapikeBuu Bacuiar Mukomnaiiosuy //
Modern problems of the environment, youth and the new generation : with the
Abstracts of the XVII International Scientific and Practical Conference, April 29-May
01, 2024, Zagreb, Croatia. — Zagreb, 2024. — Pp. 132-160. — Pexum moctymy :
https://ir.nmu.org.ua/handle/123456789/166812

118. I1po 3B'A30k Mixk BMICTaMH repMaHito Ta KOOAJIbTy Y ByTIbHOMY 1iacti c10B
maxtu «CramkoBa» (Ykpaina) / [ukos Banepiit BanepiiioBuu, YepanoOyk Onexcanip
IBanoBuy, Kozap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBud, Yevenb
[Tarno Onerosuy // Modern challenges: trends, problems and prospects development :
with the Proceedings of the 18th International Scientific and Practical Conference
(May 07-10, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 78-110. —
Pexum noctymy : https://ir.nmu.org.ua/handle/123456789/166852

119. TImkoB B. B. TI'eomoro-texnosorigni oco6mmBocti Po3mamHiBChKOTO
HadrorazokonaeHcaTHoro ponosuia (Ykpaina) / lmkoB Banepiii BanepiiioBud,
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Hpemmak Onekcanap CranicnaBoBud, Yeuens [1aBino Onerosud // Actual scientific
ideas of the development of the latest technologies : with the Abstracts of the XVIII
International Scientific and Practical Conference, May 06-08, 2024, Lisbon, Portugal.
—Lisbon, 2024. — Pp. 68-97. — Pexum JOCTYIY :
https://ir.nmu.org.ua/handle/123456789/166853

200. Yepuooyk O. L. [Ipo craTucTHUUHMIA 3B'SI30K MK BMICTaMH T'€pMaHIlO Ta
MepKypito y ByruibHOMYy 1iacTi ¢lOB maxtu «CramkoBay (Ykpaina) / YepHoOyk
Oumnexcanap IBanoBuy, ko Banepiit BanepiitoBuy, [Tamenko [TaBno Cepriiiouy //
Actual scientific ideas of the development of the latest technologies : with the Abstracts
of the XVIII International Scientific and Practical Conference, May 06-08, 2024,
Lisbon, Portugal. -Lisbon, 2024. — Pp. 98-126. — Pexum npocrymy :
https://ir.nmu.org.ua/handle/123456789/166854

201. TmkoB B. B. TI'eonoro-texnosioriydi oco0nuBocTi CepeaHsiKiBChKOTro
Ha(dTorazokoHaeHcaTHOro ponosuia (Ykpaina) / lmkos Bainepiii BanepiiioBuu,
Jpeumak Onexcanap CraniciaaBosud, Yeuens [1aBio Onerosuy // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 89-119. — Pexwum noctymy : https://ir.nmu.org.ua/handle/123456789/166865

202. 3B'430K MI>K BMICTaMH T€pMaHI0 Ta HIKEJIO Y ByTriIbHOMY TutacTi ¢10B maxtu
«CramkoBa» (Ykpaina) / lmkoB Banepiii BanepiiioBuu, YepHoOyk Oinexcanap
IBanoBuy, Ko3ap Mukona Antonosud, [pemmnak Onekcanap CraniciaBoBud, Yeuenb
[TaBmo Onerosuu // Creative business management and implementation of new ideas :
with the Proceedings of the 19th International Scientific and Practical Conference
(May 14- 17, 2024) Tallinn, Estonia. — Tallinn, 2024. — Pp. 74-106. — PexxuMm moctymy :
https://ir.nmu.org.ua/handle/123456789/166864

203. YepuoOyk O. I. ITpo 3B's130k Mik BMICTaMU T'eépMaHIi0 Ta GTOPY Yy BYTIIILHOMY
macTi ¢10B maxtu «CramkoBay (Ykpaina) / UepnoOyk Onekcanap [BanoBuy, [mkos
Banepiii BanepiiioBuu, Ilamenko IlaBno Cepriiosuu // Introduction of new
technologies to improve education : with the Abstracts of the XIX International
Scientific and Practical Conference, May 13-15, 2024, Rome, Italy. — Rome, 2024. —
Pp. 120-149. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/166866

204. IlIpo cratucTUYHUN 3B'SI30K MK BMICTaMH TE€pMaHIl0 Ta BaHAIIIO Yy
ByritbHOMy Twutacti cl0B maxtu «CramkoBa» (Ykpaina) / I[mkoB Banepiii
BanepiiioBuy, YepnoOyk Onekcanap Isanosuu, Kozap Muxkosa AutonoBuy, Jpemmak
Onekcannp CranicnaBosud, Yeuens [Tano Onerosuu // Trends in the development of
quality training of future specialists : with the Proceedings of the 20th International
Scientific and Practical Conference (May 21-24, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 79-112. — Pexwum noctymy : https://ir.nmu.org.ua/handle/123456789/166930

205. ImkxoB B. B. TI'eonoro-trexHosnoriuni o0co06auBoOcTi CoJIOXIBCHKOTO
ra3okoHjeHcaTHOro pojosuiia (Ykpaina) / ImkoB Banepiii BanepiiioBuu, Jpemmak
Onexkcangp CranicimaBoBuy, Ueuens [1aBmo Onerosuu // Problems of solving global
problems of humanity : with the Abstracts of the XX International Scientific and
Practical Conference, May 20-22, 2024, Athens, Greece. — Athens, 2024. — Pp. 120-
150. — Pesxum nmoctymy : https://ir.nmu.org.ua/handle/123456789/166934
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206. Imkxos B. B. IIpo cratuctuunuii 3B's130K MiXK BMiCTaMU TepMaHIiO Ta O€pUIIio
y ByrimpHOMY 1iacti clOB maxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
Banepiiiouu, UepnoOyk Omnexcanap IBanoBuu, Ilamenko ITaBmo Cepriiiouy //
Problems of solving global problems of humanity : with the Abstracts of the XX
International Scientific and Practical Conference, May 20-22, 2024, Athens, Greece. —
Athens, 2024. — Pp. 151-180. — Pexum JIOCTYIY :
https://ir.nmu.org.ua/handle/123456789/166938

207. 3B'130K M) BMICTaMH F€pMaHII0 Ta XpOMY Y ByTiIbHOMY miiacTi ¢10B maxtu
«CramkoBa» (Ykpaina) / ImkoB Banepiit BanepiiioBuu, YepHoOyk Onexcanap
IBanoBuu, Kozap Mukona Aatonosud, Jlpemmnak Onexcanap CranicinaBosuy, Yeuenb
[TaBrmo Omerosuu // Innovative solutions in public communications and international
relations : with the Proceedings of the 21st International Scientific and Practical
Conference (May 28-31, 2024) Sofia, Bulgaria. — Sofia, 2024. — Pp. 75-108. — Pexxum
nocrymy : https://irnmu.org.ua/handle/123456789/167021

208. ImxoB B. B. [Ipo cTraTrucTHUHUIA 3B'I30K MK BMICTAMU T'€pMaHilo Ta apCeHy
y ByrimpHOMY 1miacti clOB mraxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
BanepiitoBnu, UepnoOyk Omekcanap IBanoBuuy, Ilamenko ITaBao CepriiioBuu //
Theoretical methods of research of the latest problems : with the Abstracts of the XXI
International Scientific and Practical Conference, May 27-29, 2024, Prague, Czech
Republic. — Prague, 2024. - Pp. 155-185. — Pexum jgoctymy :
https://ir.nmu.org.ua/handle/123456789/167026

209. ImxoB B. B. I'eonoro-texnomnoriuni ocoommBocTi CodiiBcbkoro HahTOBOro
ponosumia (Ykpaina) / ImkoB Banepiit BanepitioBuu, J[lpemmak Onekcanap
CranicnaBosuu, Ueuens ITaBno Onerosuu // Theoretical methods of research of the
latest problems : with the Abstracts of the XXI International Scientific and Practical
Conference, May 27-29, 2024, Prague, Czech Republic. — Prague, 2024. — Pp. 186-216.
— Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/167032

210. IIpo 3B's130K MK BMICTaMU IepMaHito Ta CBUHIIIO y ByTUIbHOMY Tutacti c10B
maxtu «CramrkoBa» (Ykpaina) / ko Banepiit BanepiiioBuu, YeproOyk Onexcanap
IBanoBuy, Kozap Mukona Antonosud, [pemmak Onexcanap CranicnaBoBud, Yedenb
[TaBmo Omerosuu // Actual problems in education and introduction of new
technologies : with the Proceedings of the 22nd International Scientific and Practical
Conference (June 04-07, 2024) Stockholm, Sweden. — Stockholm, 2024. — Pp. 80-
113. — Pesxum noctymy : http://ir.nmu.org.ua/handle/123456789/167056

211. ImkoB B. B. Ilpo cTtaTucTu4HMii 3B'430K MK BMICTAMH I€pMaHil0 Ta CIpKU
3arajgpHOi y ByruibHOMY muiacti ¢10B maxTtu «CramkoBay (Ykpaina) / [mkos Banepiii
Banepiiiouu, UepHoOyk Omnexcannp IBanoBuu, Ilamenko ITaBmo Cepriiiouy //
Methodology and organization of scientific research : with the Abstracts of the XXI|I
International Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany.
— Berlin, 2024. — Pp. 133-163. — Pexum JOCTYITY
http://ir.nmu.org.ua/handle/123456789/167057

212. ImxoB B. B. T'eomoro-texnomnoriuyni oco6auBocTi Cyxo10MiBCEKOTO
HadrorazokonaeHcaTHoro ponaosuia (Ykpaina) / lmkoB Banepiii BanepiiioBud,
Jpemmak Onekcanap CraniciaBosud, Yeuens [1aBno Onerosuu // Methodology and
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organization of scientific research : with the Abstracts of the XXII International
Scientific and Practical Conference, June 03-05, 2024, Berlin, Germany. — Berlin, 2024.
— Pp. 164-194. — Pexxum noctymy : http://ir.nmu.org.ua/handle/123456789/167058

213. IIpo 3B'A30K MDK BMICTaMU T'€pPMaHIlO Ta MOTYKHICTIO BYTUIBHOTO ILIACTY
clOB maxtu «CramkoBay (Ykpaina) / lmkoB Banepiii BanepiiioBuu, YepHoOyk
Onekcanap IBanoBuu, Kozap Mukona AnToHOBHY, [pemmak OiekcaHap
CranicnaBoBud, Yeuens [TaBno Onerosuu // World ways and methods of improving
outdated theories and trends : with the Proceedings of the 23rd International Scientific
and Practical Conference (June 11-14, 2024) Zagreb, Croatia. — Zagreb, 2024. — Pp.
64-97. — Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167106

214. TmxoB B. B. IIpo reomoro-rexHomnoriudi ocobmauBocti CxigHo-
XapKiBI[IBCHKOI'O Ta30KOHJEHCATHOTO pojoBuila (Ykpaina) / IlmkoB Banepii
Banepiiiopuu, bepesnsik Onena OmnexcanapiBHa, Yedens [laBmo Oneroswu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid,  Spain. -  Madrid, 2024. - Pp. 134-165.—  Pexum
noctymy :http://ir.nmu.org.ua/handle/123456789/167107

215. ImikoB B. B. CtaTuctuunmii 3B'430K M BMICTAMU F'€PMAaHIIO Ta 30JIbHICTIO Y
ByritbHoMy Tutacti cl0B maxtu «CramkoBa» (Ykpaina) / ImkxoB Banepiit
BanepiitoBny, YepnoOyk Onekcanap IBanosuu, Ilamenko Ilasno Cepritiouu // The
current state of the organization of scientific activity in the world : with the Abstracts
of the XXIII International Scientific and Practical Conference, June 10-12, 2024,
Madrid, Spain. — Madrid, 2024. - Pp. 166-196.— Pexum poctymy :
http://ir.nmu.org.ua/handle/123456789/167108

216. 3B's130K MIXK BMICTaMH F€PMaHIIO0 Ta XpOMY y BYTIJIbHOMY IJIACTI €5 1IaXTH
«ITaBnorpancekay» (Ykpaina) / liukos Banepiit BanepiitoBuu, YepHoOyk Onekcanap
IBanoBMY, Ko3ap Mukona AntonoBuy, [pemmnak Onekcanap CraniciaBoBuy, Yevenb
[TaBio Onerosuy // Technologies of scientists and implementation of modern methods :
with the Proceedings of the 24th International Scientific and Practical Conference
(June 18-21, 2024) Copenhagen, Denmark. — Copenhagen, 2024. — Pp. 88-121. —
Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/167173

217. ImxoB B. B. T'eomoro-texnosnoriuyni ocobmuBocTi TanamaiBChKOro
ra3okoHjeHcaTHOro poaosuina (Ykpaina) / ImikoB Banepiii BanepiitoBuu, bepesnsik
Ounekcanap Onekcanaposuy, Yeuens [Tasmo Onerosuy // Modern technologies among
us in the environment : with the Abstracts of the XXIV International Scientific and
Practical Conference, June 17-19, 2024, Rome, Italy. — Rome, 2024. — Pp. 112-143.—
Pexxum noctymy : https://ir.nmu.org.ua/handle/123456789/167174

218. ImxoB B. B. IIpo crarucTidHMii 3B's130K M1’k BMICTaAMH T'€PMaHII0 Ta OEPUITiIO
y ByruibHOMy Tuiacti c¢5 maxtu «IlaBnorpancekay (Ykpaina) / lmkos Banepiit
Banepiiiopuu, UepnoOyk Omekcanap IBanosuu, Ilamenko IlaBmo Cepriiiosuy //
Modern technologies among us in the environment : with the Abstracts of the XXIV
International Scientific and Practical Conference, June 17-19, 2024, Rome, Italy. —
Rome, 2024. — Pp. 144-174. — Pexxnm JOCTYyTY
https://ir.nmu.org.ua/handle/123456789/167175
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219. ImkxoB B. B. I'eonoro-trexHoyioridHi 0COOIMBOCTI TpOCTSIHEIHLKOTO
HadtoBoro pomomuma (Ykpaina) / ImkoB Bamnepiii BanepiiioBuu, bepesnsk
Onekcanap Onekcanaposud, Yedenb [laBino Onerosuu // Problems with distance
learning and ways to solve them : with the Abstracts of the XXV International
Scientific and Practical Conference, June 24-26, 2024, Prague, Czech Republic. —
Prague, 2024, — Pp. 89-120. — Pexum JOCTYITY
https://ir.nmu.org.ua/handle/123456789/167221

220. ImkoB B. B. ['eonoro-rexHomoriuai 0co0auBocTi TypyTHHCEKOTO HAQTOBOTO
pomoBuma (Ykpaina) / ImkxoB Banepiit BanepiiioBuu, bepesnsk Omnekcanap
Onexcangposud, Yeuens [1aBino Onerosud // Innovations in modern education: local
and global context: with the Abstracts of the XXVI International Scientific and
Practical Conference, July 01-03, 2024, Stockholm, Sweden. — Stockholm, 2024. — Pp.
37-68. — Pexxum moctymy : https://ir.nmu.org.ua/handle/123456789/167226

221. TmkoB B. B. TI'eonoro-texHoyoriyai o0co0auBOCTI XyXpsSHCHKOIO
HadTorazokonaeHcaTHoro pojosuma (Ykpaina) / ImkoB Banepiit BanepiiioBuuy,
bepesnsk Onena OnekcannapiBHa, Yeuens [laBno Onerosuu // Scientific research: a
paradigm of innovative development of society : with the Abstracts of the XXVII
International Scientific and Practical Conference, July 08-10, 2024, Lisbon, Portugal.
— Lisbon, 2024. - Pp. 30-61. — Pexum
noctymy : https://ir.nmu.org.ua/handle/123456789/167297

222. TmkoB B. B. I'eosoro-texHosoriyHi oco0iauBOCTI YepBOHO3asIPCHKOTO
razoBoro pojaosuma (Ykpaina) / ko Banepiii BanepiitoBuu, bepesnsik Onexcanap
Onekcanaposuy, Yeuens [TaBno Onerosud // Development of science in the conditions
of deepening European integration processes : with the Abstracts of the XXVIII
International Scientific and Practical Conference, July 15-17, 2024, Rome, Italy. —
Rome, 2024. - Pp. 78-108. - Pexum
nocrymy : http://ir.nmu.org.ua/handle/123456789/167336

223. ImxoB B.B., backeruu O.C., Koziit €.C., [pemmak O.C., [Tamenko I1.C.,
Kozap M.A., Kac’saenko T.M. (2024). OcobauBOCTI 3MIHHU TOHKOI KpHUCTaII4HOI
CTpYKTypH KBapily CHHSBCHKOTO POJIOBHUIIA TPAHITIB MiJ BILIMBOM OypOBHOYXOBHX
po0it. 306ipHUK HayKOBHUX npanb HT'Y. Ne 76. C. 142-
157. https://doi.org/10.33271/crpnmu/76.142

224. ImkxoB B.B., Koziit €.C., Uepnooyk O.1., [Tamenko II.C., Kozap M.A.,
Hpemmak O.C. (2024). IIpocTopoBuii po3noiiyl TepMaHil0 y BYTiJIbHOMY IUIACTI C7H
nonst waxtu «llaBiaorpaacbkay. 30ipHuk HaykoBux mpais HI'Y. Ne 76. C. 158-
172. https://doi.org/10.33271/crpnmu/76.158

225. OcoOaMBOCTI pO3MOAUTY Ta 3B’SI3Ky T'€pPMaHiio, 30JIbHOCTI Ta Oepuiiio y
Byriyun miacta ¢5 monst maxtu «bmarogatna» / B. B. Imxkos, €. C. Kosziii, O. L.
Yepuobyk, M.A. Kozap, II. C.Ilamenko, O. C. [Jpemmnak // Texnonorii 1 mpouecu y
TipHUANTBI Ta OYyAIBHUIITBI : 30ipKa Te€3 HAyKOBO-MPAKTUYHOI KOHepeHIlii. — JIympK :
JIBH3  «JdonHTY», 2024. - C. 9-17. — Pexum  1ocTymy
http://ir.nmu.org.ua/handle/123456789/167503

226. BmuB OypoBuOyXxoBHX pOOIT Ha pO3MIpH €JIEMEHTapHOI KOMIpKHU
KpucTamiyHoi rpaTku kBapiyy CuHsSBChKOTO popowuina rpanitie / B. B. Imkos, O. C.

62



GEOLOGY
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

backesuy, €. C. Kozsiit, O. C. Jlpemmak, T. M. Kac’saenko // TexHosorii 1 mporiecu y
TIpHUIITBI Ta OYJIIBHUIITBI : 301pKa Te€3 HayKOBO-MPAKTUYHOI KOH(pepeHiii. — JIynpK :
JBH3 «IorHTVY», 2024. — C. 22-31. — Pexum JTOCTYIIY:
http://ir.nmu.org.ua/handle/123456789/167504

227. CraTucTUYHUM 3B'SI30K MK BMICTaMH O€puWJIil0 Ta CIpKM 3arajibHOi Yy
ByruibHOMYy Twutacti ¢S5 maxtu «[laBnorpaaceka» (Ykpaina) / lmkoB Banepiii
BanepiitoBuy, Ilamenxo IlaBno CepriiioBuy, Kozap Mukona Antonosuu, Jlpemmak
Onexcannp CranicinaBosuu, Yeuens [laBno Onerosuu // Methodological aspects of
education: achievements and prospects : with the Proceedings of the XXXI
International Scientific and Practical Conference (August 06 — 09, 2024) Rotterdam,
Netherlands. — Rotterdam, 2024. - Pp. 44-80. —  Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167655

228. ImkoB B. B. I'eonoro-TexHosnorigyi 0co0auMBoCTI SpoiniBcbkoro HadhTOBOTo
ponosuia (Ykpaina) / ko Banepiii BanepiitoBuu, bepesnsik Onena OnekcanapiBHa,
Yeuens [1aBno Onerosuu // Problems of training a modern specialist: theory, history,
practice: with the Abstracts of XXXI International Scientific and Practical Conference,
August 05-07, 2024, Sofia, Bulgaria. — Sofia, 2024. — Pp. 55-85. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167656

229. ImikoB B. B. 3B's130k Mi>k BMICTaMU apCeHy Ta CIPKHU 3arajbHOi Y BYTUIbHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onexcanap CraniciaBoBud, [lamenko [1aBno CepriiioBuu // Problems of
training a modern specialist: theory, history, practice : with the Abstracts of XXXI
International Scientific and Practical Conference, August 05-07, 2024, Sofia, Bulgaria.
— Sofia, 2024. — Pp. 86-117. — Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167657

229. IikoB B. B. 3B'130k Mik BMICTaMH (TOPY Ta CIPKH 3arajibHOi Y BYTUIbHOMY
miacti ¢S5 maxtu «llaBmorpaaceka» (Ykpaina)/ ImkxoB Banepiii BanepiiioBuy,
Hpemmak Omnekcanap CraniciaaBosud, Ilamenko IlaBmo CepriiioBuu // Actual
problems of professional education: experience and prospects : with the abstracts of
XXXl International  Scientific  and  Practical ~ Conference,  Munich,
Germany (August 12-14, 2024). — Munich, 2024. — Pp. 48-79. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167746

230. ImxoB B. B. OcnHoBHi oco0muBoCTI OymoBu 3axigHO-XapKiBIIBCHKOTO
HadTorazokonaeHcatHoro poxosuina (Ykpaina) / ImkoB Banepiit BainepiiioBuy,
bepesnsx Onena OmnekcanapiBHa, Yeuens IlaBno OneroBuu // Actual problems of
professional education: experience and prospects : with the abstracts of XXXII
International Scientific and Practical Conference, Munich, Germany (August 12-14,
2024). — Munich, 2024, — Pp. 15-47. - Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167745

231. CratuctuyHui 3B'I30K MK BMICTaMH O€pUIIi0 Ta CIPKH 3arajibHOi Y
ByritbHOMY Tmacti c¢5 mraxtu «[laBmorpanceka» (Ykpaina) / lmkoB Banepiit
BanepiitoBuy, [lamenxo IlaBno CepriioBuy, Kozap Mukona AntonoBuu, Jlpemmak
Onekcannp CranicmaBoBuy, Yeuens IlaBmo Onerosuu // Social adaptation of the
individual in the conditions of social transformations : with the proceedings of the
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XXXII International Scientific and Practical Conference (August 13 — 16, 2024)
Hamburg, Germany. - Hamburg, 2024. - Pp. 43-79. - Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167747

232. XaputonoB M.M., Pyna [.B., Maptunosa H.B., 3onorosceka O.B., bepesnsk
0.0. (2024) Ocob6yimBOCTI TPOLIECIB TEPMOJII3y BYTUIBHOI 30JM BHUHOCY Ta OCamy
CTIYHUX BOJ OKPEMO Ta B cyMil 3 010Macorw €HeprokyJbTyp. Exonoriuni Haykw,
Ne3(54). — C.113-120. https://doi.org/10.32846/2306-9716/2024.ec0.3-54.17

233. IIpo 0coOAUBOCTI CTATUCTUYHOTO 3B'sI3Ka MIXK BMICTaMH KOOANbTy Ta CIpKU
3arajgbHOI y ByrUtbHOMY TuiacTi ¢5 maxtu «IlaBmorpaaceka» (Ykpaina) / ImkoB
Banepiit BanepiitoBuy, [Tamenko [1aBno CepriitoBuu, Kozap Mukona AHTOHOBUY,
bepesnsak Onena OnekcannpiBHa, ['padoBenpkuii Anp0epT €Brenosuy // Innovative
scientific research: theory, methodology, practice : Proceedings of the | International
Scientific and Practical Conference (September 03-06, 2024), Boston, USA. — Boston,
2024. — Pp. 61-97. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167971

234. TIpo 3B's130K MK BMICTaMH BaHAJIil0 Ta CIPKU 3arajibHO1 Y BYT'UIbBHOMY IIAaCTI
c5 maxtu «llaBnorpaaceka» (Ykpaina) / ImkoB Banepiit BanepiitoBuu, Ilamenko
[TaBno CepriiioBuu, Ko3ap Mukona AntonoBud, bepesnsik Onena OiekcanapiBHa,
Yeyens [laBao Onerosuu // Integration of science and practice as a mechanism of
effective development : Proceedings of the Il International Scientific and Practical
Conference (September 10-13, 2024), Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 67-104. — Pexxum noctymry: https://ir.nmu.org.ua/handle/123456789/167972

235. Tlpo 3B'sI30K MiK BMICTaMH BaHAJIII0 Ta 30JIbHICTIO Y BYTUIbHOMY IIACTI C5
maxtH «IlaBnorpanaceka» (Ykpaina) / ko Banepiit BanepiiioBuu, [1amenko Ilasmo
CepriitoBuu, Kozap Muxkona AnronoBud, bepesnsk Onena OnekcanapiBHa, Yedenb
[TaBno Onerosuu // Modern trends in the development of science and information
technologies : Proceedings of the Il International Scientific and Practical
Conference (September 17-20, 2024), Sofia, Bulgaria. — Sofia, 2024. — Pp. 49-86. —
Pexum noctymy: https://ir.nmu.org.ua/handle/123456789/167975

236. Ilpo crarucTuyHUi 3B'A30K MDK BMICTaMU KOOajdbTy Ta 30JBHICTIO Y
ByritbHOMy 1macti c¢5 mraxtu «[laBmorpanceka» (Ykpaina) / lmikoB Banepii
BanepiiioBuy, [pemmak Omnexkcanap CranicnaBoBuu, Kozap Mwukona AHTOHOBHY,
bepesnsik Onena OnekcannpiBHa, Yedens [laBno Onerosuu // Problems of science
development in the context of global transformations: Proceedings of the V
International Scientific and Practical Conference (October 01-04, 2024), Zagreb,
Croatia. — Zagreb, 2024. — Pp. 74-111. - Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167976

237. 3B'430K MK BMICTaMu O€pUIIIIO Ta 30JIbHICTIO Y BYTUIbHOMY IJIACTI €5 1IaXTH
«ITaBnmorpanceka» (Ykpaina) / ImkoB Banepiii Banepiitopuu, Ilamenko Ilaio
CepriitoBuu, Kozap Muxkona AuronoBud, bepesnsk Onena OnekcanapiBHa, Yedenb
[Tasio Onerosuu // Science, technology, innovation: global trends and regional aspect :
Proceedings  of  the IV International Scientific  and Practical
Conference (September 24-27, 2024), Tallinn, Estonia. — Tallinn, 2024. — Pp. 65-103.
— Pexxum moctymny: https://ir.nmu.org.ua/handle/123456789/167977
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238. IIpo 3B'130K Mi’k BMICTaMU MapraHIIioO Ta 30JbHICTIO Y BYTUIBHOMY IIJIACTi C5
maxtu «[laBnorpanceka» (Ykpaina) / lmko Banepiit BanepiiioBuu, [lpemmax
Onexkcangp CranicnaBoBuy, Kozap Mukona AHtoHOBHY, bepesnsk Oiena
OnekcanppiBHa, Yedens [laBmo Omerosuu // Formation of the personality of a
specialist as a subject of self-creation : Proceedings of the IX International Scientific
and Practical Conference (October 29-November 01, 2024) Ostrava, Czech Republic.
— Ostrava, 2024, — Pp. 97-134. — Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/167979.

239. Tlpo 3B'130Kk MK BMICTaMH XpPOMY Ta 30JBHICTIO Y BYTUIBHOMY IUTACTI C5
maxtu «llaBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu, Jlpemmak
Onexcannp CranicnmaBoBud, Kozap Mwukona AmntoHOBHY, bepesnsk OieHa
OnekcannpiBHa, Yewenp IlaBmo OmneroBuu // Modernization of innovative
development of professional education : Proceedings of the VIII International
Scientific and Practical Conference (October 22-25, 2024) Amsterdam, Netherlands. —
Amsterdam, 2024. — Pp. 72-1009. - Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/167980.

240. CratucTUYHUH 3B'I30K MIXK BMICTaMH HIKEIIO Ta 30JbHICTIO Y BYTUIbHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onekcannp CranicinaBoBud, Kozap Mukona AntoHosud, bepesnsik Onena
Onekcannpisua, Yeuenr IlaBmo Omerosuu // The role of innovations in the
transformation of the image of modern science : Proceedings of the VI International
Scientific and Practical Conference (October-11, 2024) Oslo, Norway. — Oslo, 2024. —
Pp. 57-94. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/167981.

241. IIpo 3B'A30K MK BMICTAMHU MEPKYpIIO Ta 3HAYEHHSMH 30JIbHOCTI Yy
ByriibHOMy macti c¢5 maxtu «llaBmorpaaceka» (Ykpaina) / lmko Banepiii
BanepiitoBuu, [lpemmak Omnexcannp CranicnaBoBuu, Kozap Mwukona AHTOHOBUY,
bepesnsik Onena OnexcanapiBHa, Yedens [laBmo Onerosuu // World educational
trends: lifelong learning in the information society : Proceedings of the VII
International Scientific and Practical Conference (October 15-18, 2024) Athens,
Greece. — Athens, 2024. — 103-140. — Pexxum
noctymy: https://ir.nmu.org.ua/handle/123456789/167982.

242. Tlpo 3B'sI30K MK BMICTaMH apCeHY Ta 30JIbHICTIO Y BYTUIBHOMY ILIACTI €5
maxtu «llaBnorpanceka» (Ykpaina) / ImxoB Banepiit BanepiitoBuu, Jlpemmak
Onekcanap CranicnaBoBud, Kozap Muxona AHToHOBHY, bepesnsk OleHa
OnekcannpiBua, Yeuens [laBno Onerosuu // Modern generation: current problems,
experience, development prospects : Proceedings of the XI International Scientific and
Practical Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp.
111-150. — Pexxum moctymy: https://ir.nmu.org.ua/handle/123456789/168310.

243. CTaTUCTUYHMI 3B'A30K M1 BMICTAMH CBHUHI[IO Ta 30JIbHICTIO Y BYTUIbHOMY
miacti ¢S5 maxtu «[laBmorpanceka» (Ykpaina) / ImkxoB Banepiit BanepiiioBuu,
Hpemmak Onekcannp CranicinaBoBud, Kozap Mukoma AutoHosud, bepesnsik Onena
Oumnekcanapiaa, Yeuens IlaBmo Onerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg, Germany.
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— Hamburg, 2024. — Pp. 116-154. — Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/168311.

244. Prytp y Hadtax aeskux poaoBuil JHimpoBchbko-JlOHEIbKOI 3amaauHu /
ImkoB B. B., Kosiii €. C., pemmak O. C., [Tamenko I1. C., Koans C. O., bpaxuuk
M. €. // T'eotexHiuH1 npodaeMu po3podku poaosuil : Marepiann XXII MixuapoaHoi
koHpepeHIii Momoaux BueHHX (24 >xoBTHs 2024 poky, M. uinpo). — Huimpo :
[ncTuTyT reorexniunoi mexaniku iM. M.C. TlonskoBa HAH VYkpainu, 2024. — C. 83-
87. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168980

245. TIpo 3MiHy po3MIpiB €JI€MEHTAapPHOI KOMIPKH KBapIly y IpaHiTax IiJ BIULIMBOM
OypoBuOyx0BuUX pooiT (Ha mpukiagi Cunsscskoro pogosuia) / Iurkos B. B., Kosiii €.
C., llpeumaxk O. C., [1amenko I1. C., Yeuens I1. O., Kacesaaenko T. M. // 'eoTexniuni
npobiemu po3pobku poposuly : Marepiann XXII MixnapogHoi KoHdepeHuii
Mosogux BueHuX (24 xoBTHA 2024 poky, m. Jninpo). — Huimpo : IHcTuTyT
reotexHiuHoi Mmexaniku iM. M.C. [TonsikoBa HAH Vkpaian, 2024. — C. 37-39. — Pexxum
noctymy: https://ir.nmu.org.ua/handle/123456789/168978

246. IIpo 0coOIUBOCTI CTATUCTUYHOIO 3B’SI3KYy MIXK OCpUIIIEM Ta 30JIBHICTIO Y
BYT'UIbHOMY ILIAcTi ¢5 (Ha mpukJiaai noss maxTtu [laBmorpaaceka) / Imkos B. B., Ko3sii
€. C., pemmaxk O. C., ITamenko I1. C., bepesnsk O. O. // 'eorexniuni mpodieMu
po3poOku ponoBull : Marepianu XXII MixknapoiHoi KoHbEpeHIlT MOJIOANX BYECHUX
(24 xoBtHs 2024 poky, M. JIHinpo). — J{HInpo : [HCTUTYT r€OTeXHIYHOI MEXaHIKHU 1M.
M.C. TIlonskoBa HAH  Vxkpainu, 2024. - C. 31-33. — Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/168975

247. [1esiki 0cOOIMBOCTI MPOCTOPOBOTO PO3MOALLY F€pMaHi0 y BYTIbHOMY IIACTI
c7H B Mexax nons maxtu «llaBnorpancekay / ImkoB B. B., Kosiit €. C., [Ipemmnak O.
C., [Tamenxo I1. C., bepesnsik O. O., Tpobhumenko JI. I1. // 'eoTexniuni mpodieMu
po3po0Oku pomosuil : Marepiasin XXII MixkHapoiHOT KOHPEpEeHIIli MOJIOAUX BUEHHUX
(24 xoBtHs 2024 poky, M. J{Hinpo). — J{HiOpo : IHCTUTYT re0TEXHIYHOI MEXAHIKHU 1M.
M.C. IlonskoBa HAH  Vxkpainu, 2024. - C. 17-20. - Pexum
noctymy: https://ir.nmu.org.ua/handle/123456789/168974

248. PesynpTaTé JOCHIIKEHb BMICTY HA(PTOMPOAYKTIB y BOAI Ta JOHHHX
Binkimanax ozepa «Kypsue» (Ykpaina) / llIBens Poman CepriitoBuy, Tpodumenko
JIro60B IlerpiBHa, lmkoBa €Brenist BanepiiBua, TpydanoBa Mapuna OnexkcanapsHa,
ImkoB Banepiit BanepiiioBuu // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 144-150. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168973

249. 3B'130K MK BMICTaMu OEpUJIIIO0 Ta HIKENIO Y BYTUIbHOMY IUIACTI €5 1IaxTu
«ITaBnorpanceka» (Ykpaina) / [mkoB Banepiit BanepiiioBuy, [pemmak Onexkcanap
CranicnaBoBuu, Kozap Muxona AnToHOBHY, bepesnsk Onena OnekcaHpiBHa,
Yeuens [laBno OneroBuu // New ways of improving outdated methods and
technologies : Proceedings of the 16th International scientific and practical
conference (Desember 17-20, 2024) Copenhagen, Denmark. — Copenhagen, 2024. —
Pp. 104-143. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168972
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250. TIpo cratucTHUHHUN 3B'SI30K MDK BMICTaMU Oepuiilo Ta KOOampTy Yy
ByrizbHOMY 1mIacti ¢S5 maxtu «llaBmorpanacbka» (Ykpaina) / ImkoB Banepiit
BanepiiioBuy, [pemmak Omnekcanap CranicnaBoBuu, Kozap Mwukona AHTOHOBHY,
bepesnsik Onena OnekcannpiBaa, Yeuens [laBno Ouserosuu // Complexities of
education of modern youth and students : Proceedings of the 15th International
scientific and practical conference (December 10-13, 2024). — Paris,. 2024. — Pp. 88-
127. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168971

251. 3B'130K Mk BMICTaMH OEpUIIIIO Ta MEPKYPIIO Y BYTUIBHOMY IIJIACTi €5 MIAXTH
«ITaBnorpanceka» (Ykpaina) / lmkoB Banepiit BanepiitoBuy, Jlpemmak Onexcanap
CranicnaBouu, Koszap Muxona AmntoHOBHY, bepesnsk Omnena OnekcanapiBHA,
Yeuens ITaBno Omerosuu // The latest technologies in scientific activity and the
educational process : Proceedings of the 14th International scientific and practical
conference (December 03 — 06, 2024) Porto, Portugal. — Porto, 2024. — Pp. 155-194. —
Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168654

252. 3B'430K MK BMicTaMH (DTOPY Ta 30JBHICTIO Y BYT'UIBHOMY IUIACTI C5 IIAXTH
«ITaBnorpancekay» (Ykpaina) / [mkoB Banepiii BanepiitoBuu, Jpemmak Onexcanap
CranicnaBoBuu, Kozap Muxona AnrtoHoBu4, bepesnsk Onena OnekcaHpiBHa,
Yeuens [TaBmo Onerosud // Prospective directions of modern science and education in
the world : Proceedings of the 12th International scientific and practical conference
(November 19 — 22, 2024) Rotterdam, Netherlands. — Rotterdam, 2024. — Pp. 96-135.
— Pexxum moctymy: https://ir.nmu.org.ua/handle/123456789/168653

253. 3B'130K MK BMICTaMU OEpUIIIIO Ta apCEHY y BYTUIBHOMY IUIACTI €5 MIAXTH
«ITaBnorpancekay» (Ykpaina) / [mkos Banepiii BanepiitoBuu, Jpemmak Onekcanap
CranicnaBoBuu, Kozap Muxona AnToHOBHY, bepesnsk Onena OnekcaHnpiBHa,
UYeuens [TaBno OmeroBuu // Cultural and artistic processes in the context of the
European scientific space : Proceedings of the 13th International scientific and
practical conference (November 26 — 29, 2024) Valencia, Spain. — Valencia, 2024. —
Pp. 57-96. — Pexxum poctymy: https://ir.nmu.org.ua/handle/123456789/168651

254. CTaTUCTUYHMI 3B'A30K MI)K BMICTAMHU CBHHIIIO Ta 30JIbHICTIO Y BYTUIbHOMY
miacti ¢S5 maxtu «[laBnorpanceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu,
Hpemmak Onekcannp CranicinaBoBud, Kozap Mukona AutoHosud, bepesnsik Onena
Ounekcanapiaa, Yeuens IlaBmo Onerosuu // Computer-integrated technologies of
automation of technological processes : (November 05 — 08, 2024) Hamburg, Germany.
- Hamburg, 2024. — Pp. 116-154. - Pexum
nocrymy: https://ir.nmu.org.ua/handle/123456789/168311

255. TIpo 3B'sI30K MK BMICTaMH apCeHy Ta 30JIbHICTIO Y BYT1JIBHOMY IUIACTI C5
maxTtu «IlaBinorpaaceka» (Ykpaina) / ImkoB Banepiit BanepiiioBuu, [lpemmak
Onekcanap CranicnaBoBud, Kozap Muxona AHtoHOBHY, bepesnsk OleHa
OnekcannpiBua, Yeuens [laBno Onerosuu // Modern generation: current problems,
experience, development prospects : Proceedings of the X1 International Scientific and
Practical Conference (November 12-15, 2024) Seville, Spain. — Seville, 2024. — Pp.
111-150. — Pexxum noctymy: https://ir.nmu.org.ua/handle/123456789/168310
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BUKOPUCTAHHSA HIU®POBUX TEXHOJIOTTH JIJIs1
HIABUINEHHA EOEKTUBHOCTI POBOTHU
NAEP/KABHUX CJHYKBOBUIB Y CYAOBIN CUCTEMI

HManizoB Ouexcanap AmurpoBuy
AcmipadT kadeapu aaMiHICTpaTUBHOTO 1 (HIHAHCOBOTO TIpaBa
HarmionansHoTo yHIBepcuteTy «OnechbKka IOpUINYHA aKaIeMis»

Y cynmoBiii cucTemi IepKaBHUMH CITY>KOOBIIMHU € 0COOH, SIK1 MPAITIOOTh B armapari
CY[iB, OpraHax CyJJIiIBCbKOTO CaMOBPSIIyBaHHS, a TAaKOX y JIEP>KaBHUX OpraHax, 1o
3a0€e3MeuyoTh (DYHKIIIOHYBAHHS CYJI0BOi BiIagu. BoHM BUKOHYIOTH aJIMiHICTpaTUBHI,
oprasizaiiiti, iIHpopMalliHO-aHATITHYHI, (DIHAHCOBI Ta 1HII (PYHKIIT, HEOOX1IHI I
e(eKTUBHOI pOOOTH CYJIOBOi CUCTEMH.

Jlo nep>kaBHUX CITY>KOOBIIIB Y Cy/IOBiM cucTeMi YKpaiHU HaJIeKaTh:

1. IlpamiBHMKM amapaTy CyaiB — 1€ JEpKCIyXKOOBI, fAKI 3IHCHIOIOTH
oprasizaiiiiHe, aHajiTU4He, I1HQOpMalliiHe, KaJApoBEe Ta I1HIIE 3a0e3MeueHHs
HisTbHOCTI cyy. Crofu BXOJSTh:

- KEpIBHUK araparty Cyiy;

- 3aCTYIHUK KEePIBHUKA amapary Cyny;
- KOHCYJIbTAHTH Ta CIIELIAIICTH CYAY;
- CeKpeTapi CyI0BUX 3aCli/laHb;

- CYZI0B1 pO3MOPSAHUKHY.

2. IlpauiBauku JlepkaBHoi cyoBoi aamiHicTpaiii Ykpainu (J{CA) — oprany, mo
BIJINOBIJIA€ 3a OpraHizauiiiHe, KaJapoBe, (piHAHCOBE Ta MaTepialbHO — TEXHIYHE
3a0€e3ne4eHHs AISUIbHOCTI CY/iB.

3. IIpauiBHuku HamioHanpHOT MIKOJIK CyAAiB YKpaiHU — 3aKiady, U0 3aiMaeThes
MITOTOBKOIO Ta MMiJIBUILICHHSM KBasi(ikallii Cy/1iB 1 MpaIliBHUKIB CYJ0OBOi CHCTEMH.

4. TlpamiBauku Bumoi panu mpasocyans (BPII) Tta Bumoi kBamidikamiifHoi
komicii cymaniB Ykpainum (BKKC) — opraniB, mo BigmoBigaloTh 3a (OpMyBaHHS
CYZIZIIBCHKOTO KOPIYCY, OLIIHIOBAHHS CYJIIB Ta IUCIUILTIHAPHI TTPOBAKEHHS.

5. [lpamiBHUKY 1HIIUX JIEp>KaBHUX OPTaHiB, 110 3a0e3MeuyloTh (PYHKIIIOHYBaHHS
cylnoBoi cucremu (Hampukiaj, JlepkaBHoro Owopo cynoBux ekcrneptus, CiyxOu
CYJI0BOi OXOpPOHHU).

Cynai He € JAep)KaBHUMH CIYKOOBIISIMU, OCKUJIBKH IXHIM CTaTyC PEryJtO€ThCs
okpeMo 3akoHOM Ykpainu «IIpo cymoycTpiit i cTaTyc Cy[jaiB» 1 BOHU € HOCISIMHU
CyJZIOBO1 BJIaJi, & HE BUKOHABYOI.

CyvacHuil po3BUTOK HU(POBUX TEXHOJIOTIM Ta MITYYHOTO IHTEIEKTY BIJKpPUBAE
HOBI MO>KJIMBOCTI JIJIs M1JIBUILEHHS €(DEKTUBHOCTI POOOTH JIEp>KaBHUX CIY>KOOBIIIB Y
CyZIOBiii cucTeMi. ABTOMATH3aIlll PyTHHHUX MPOIIECIB, aHATI3 CyJA0BOi MPAKTUKHU 32
JOTIOMOTOI0 IUTYYHOTO 1HTEJEKTY, BIPOBAKEHHS EJIEKTPOHHOTO CYAOYMHCTBA
JI03BOJISIIOTH ONTUMI3yBaTH aIMIHICTPATUBHI TPOLIETypH Ta 3SMEHIIIMTA HABAHTAKEHHS
Ha TMepcoHaj. 30KpeMa, 3acTOCYBaHHsS IITYYHOIO I1HTENEKTY MOXE CIPUSITU
IIBUIIIOMY ~ OTNPAIFOBAHHIO JOKYMEHTIB, IPOTHO3YBAaHHIO CYyJIOBUX DIIICHb,
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BJIOCKOHAJICHHIO CHCTEMH YIIPABIIIHHA CIPaBaMHU Ta MiJBUIICHHIO SKOCTI MPaBOCYISL.
Takum 4yuHOM, 1HTETpallis HUPPOBUX TEXHOJOTIH y CYIOBY CUCTEMY CHPHATHME ii
IPO30POCTi, ONEPATUBHOCTI Ta TOCTYIHOCTI JJI1 TPOMA/ISH.

Hapasi cynoBa cuctema mnoTpeOye e(EeKTHBHUX MEXaHI3MIB yIpaBJIiHHSI, SIKI
JT03BOJIATH ONTUMI3yBaTH POOOTY JACP>KaBHUX CIIY>KOOBIIIB Ta 3a0€3MCUUTH IIBUIKE Ta
CIpaBeIUBE 3/11IMCHEHHS TpaBOCY /5. PO3BUTOK IM(PPOBHUX TEXHOJIOT1H BIAKPUBAIOTh
HOBI MOXJIMBOCTI JJIsI aBTOMATH3allli IPOIECIB, 3MEHIIEHHS OHPOKPATHYHOTO
HABAaHTA)XCHHA Ta TMIABUIICHHS TNPO30POCTI CyJOYMHCTBA. BrpoBamkeHHA
€JIEKTPOHHOTO CYJOYMHCTBA, IU(PPOBOTO JOKYMEHTOOOITY Ta IITYYHOTO 1HTEJIEKTY B
YIOpaBIiHHI CYZJOBUMHU IIPOIECAMH € BaXJIMBUM Ha HEOOX1THIUM KPOKOM MOEpHi3alii
CYZI0BO1 CUCTEMH.

VY cBITOBIM mpakTull HU(pOBI3alisl NPaBOCYAAsl BXKE MPOJIEMOHCTPYBaJla CBOIO
e(eKTUBHICTB, 30KkpeMa B kpainax €pporneiicbkoro Corosy, CIIIA Ta Kanani [1, ¢.32].
BuxopucTtanHs MITy4HOTO 1HTEJEKTY JAJISl aHAJi3y CyIOBOi MPAKTHKH, €ICKTPOHHUX
mw1atGopm A MOJaHHS JOKYMEHTIB 1 CUCTEM aBTOMAaTHM30BAaHOTO PO3IMOALTY CIpaB
3HaYHO CKOPOYY€E yac po3IJIsAy CyIOBUX CIpPAB Ta CIPUSE CIIPABEIIMBOMY JOCTYILY
rpoMaJIsH 10 ipaBocyas. s Ykpainu, sika nmepedyBae B Ipolieci Cy10Boi pedopmu,
BIIPOBA/HKCHHS CYYaCHUX IU(PPOBUX PIIIEHb € KPUTUYHO BAXKIUBUM JJIS IT1IBUIIICHHS
€(EeKTUBHOCTI CYJJOBOI CUCTEMH Ta PIBHA JOBIPH JI0 IPABOCYJISL.

3anpoBaKeHHs MUPPOBUX TEXHOJIOTIH y MISIIBHOCTI CYJIOBUX OpraHiB moTpedye
KOMILJIEKCHOT'O M1AXO0AY, BKIOYal0uu po3pOOKY BiAMOBIIHUX HOPMATUBHO — IPABOBUX
aKTIB, CTBOPEHHSI TEXHIYHOI 1H(PACTPYKTypH Ta HaBuaHHA nepcoHairy. Kpim toro,
HEOOXITHO BpPAXOBYBAaTHM PHU3UKH, IMOB’s3aHI 13 NOTEHIIHHOK aBTOMAaTH3aLIE0
CYJIOBUX MPOILECIB, 10 MOKE BIUIMBATH HA MPUHILIMUIH CYAJIIBCbKOI HE3aJeXKHOCTI Ta
MPUIHATTI AUCKPUMIHALIMHUX PIILIECHb.

Bukopucranus 1uu@poBUX TEXHOJOTiM, 30KpeMa IITY4YHOrO I1HTEJEKTY, Y
TISUTBHOCT1  IEPKABHUX CIIYXKOOBI[IB Cy/JOBOi CHUCTEMHU YKpAaiHM € aKTyaJbHUM
HaImpsiIMOM MOJIepHI3aIlli mpaBocynis. [HTerpaiiis 1HHOBAIIWHUX PIIIEHb CHOPUSE
IIJIBUIIICHHIO €()eKTUBHOCTI CYJIOBOTO IMPOIECy, MiHIMI3aIli JI0AChKOT0 (GakTopa Ta
3a0€3MEUYEeHHI0 PIBHOTO JIOCTymy J0 TmpaBocynias. CydacHi TEXHOJIOTIT BxKe
BUKOPHUCTOBYIOTBCS JUIsl aBTOMATHU3AL[1 KIIFOUOBUX aCMHEKTIB CYJOUYMHCTBA, CEPE] AKIX
pPO3MOALT CIpaB, aHali3 CyJIO0BOI NPAKTUKU, EJIEKTPOHHUA TOKYMEHTOOOIT Ta
iH(dOopMaIliitHa miaTPUMKa TPOMAJISH 1 IPAaBHUKIB.

OnHUM 13 OCHOBHUX TEXHOJIOTTYHUX PIllIeHb, IO TpaIfoe B YKpaiHi, € cuctema
aBTOMATH30BAaHOTO PO3MOJAUTY CYJOBUX CIIpaB, sika 3a0e3rnedye 00’ €KTUBHICTH Ta
PIBHOMIPHICTh HABAaHTAXXEHHS CYyAJIB. Xoda ii ajJrOpuTMH HE € TMOBHOLIHHUM
ITYYHUM 1HTEJIEKTOM, BOHHM (YHKIIOHYIOTh 3a MPUHUUIIAMH ONTUMI3Alil Ta
BpaxyBaHHSl peleBaHTHUX KpuTepiiB. Kpim Toro, y pamkax €auHOi CcyaoBoi
iH(dopmaliiiHo — TenexkomyHikauiiHoi cuctemMu (€CITC) 3a1iCHIOETBCS TOCTYIIOBE
BIIPOBA/KEHHS €JIEKTPOHHOTO JTOKYMEHTOO0O0IrY, 1110 € MepeIyMOBOIO ISl MOAAIBIION
nudpoBizallii Cy10Boi AiSUTHHOCTI [2].

OaHMM 13 KJIIOYOBUX ACIEKTIB € BIPOBAIKEHHS €JIEKTPOHHOTO CyNy, SKMH Ja€
3MOTY Yy4YaCHUKaM IIpolLleCy TMOJaBaTH JOKYMEHTH B €JIEKTPOHHOMY BHIJISIL,
OTPUMYBATH CY/AOBI PIIICHHS OHJIAH Ta B3a€EMOMISTH 13 CyJOBUMH OpraHaMu 0e3
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HeoOxiaHOCTI (hi3uuHOo1 npucyTHocTi. B Ykpaini ¢pyHKIioHye cuctema « Enekrponnnii
CyIl», Ka JI03BOJISI€ TUCTAHIIIIHO M01aBaTH MMO30BU Ta arelAlliiHi cKapry, 1110 3HaYHO
€KOHOMMTh Yac CY/IJIIB, aJIBOKATIB 1 CTOPIH mporiecy [3].

[lepcieKTUBHUM HAMPSAMKOM € pO3pOOKa CHCTEMH MAIIMHHOIO HaBYaHHS, SIKI
aHaAII3yIOTh CYJIOBY NMPAKTUKY Ta MPOTHO3YIOTh MOXJIMBI pe3yJIbTaTH PO3TJISAY CIpPaB.
Taki TexHoJOril CHpUAIOTh YyHI(]iKamii CygoBOI NMPaKTHKH, 3MEHIIEHHIO CTPOKIB
PO3IJISAY CIIpaB Ta MiABUIICHHIO OOTPYHTOBAHOCTI CYJIOBUX PillleHb. ABTOMATH30BaH1
maThopMu IS aHATI3y CYIOBUX TOKYMEHTIB Ta pO3IMI3HABAaHHA TEKCTY TaKOX
HaOyBalOTh TOLIUPEHHA, O3BOJIAIOUM JIEPKaBHUM CIIY>KOOBISIM  e(DeKTHBHIIIIE
00pobusiT BenmuKi MacuBy iHGopMartii [4, c.32].

OxkpeMy yBary Ciiag TpHUIUTATH TOTEHIIHHOMY 3aCTOCYBAaHHIO TOJIOCOBHX
ACUCTEHTIB Ta yaT — OOTIB, IKI MOKYTbh OyTH IHTETpOBaH1 AJI1 Ha/laHHA KOHCYJIbTallll
rpoMajisHaM 00 MPOILEAYp MOJaHHS JOKYMEHTIB, pO3KJIaay CyJOBUX 3aciaHb Ta
IHIIMX acCIeKTIB CYyJ0BOI MisUIbHOCTI. lle chpusTUMe MiABUIIEHHIO IPO30POCTI
MpaBOCY/Isl, 3MEHIIEHHIO aIMIHICTPAaTUBHOTO HABAHTAXKEHHS Ha JEp>KaBHUX
CJIy>KOOBIIIB Ta ONTUMI3allli pOOOTH CYJJOBUX OPTaHiB.

[Tonpu 3nauynmit norenmiain LI y cynosiii cucremi Ykpainu, oro BIpoBaI>KEHHS
noTpedy€e KOMIUIEKCHOIO HOPMAaTHUBHO-TIPABOBOTO PEryJIIOBaHHS, 10 3a0e3Me4UTh
BIJIMOBIJIHICT ~ TEXHOJIOTIYHUX  pIIIEHh TMPUHIMIIAM  BEPXOBEHCTBA  IpaBa,
CIPaBEJIUBOTO CYJOUYMHCTBA Ta 3aXHCTy MEPCOHAIBHUX JaHUX. TakuM YUHOM,
nojabia HUpoBizallis CyJJOBOr0 NpOLECy Ta BUKOPUCTAHHS IITYYHOTO 1HTEJIEKTY
MOXXYTh 3HAYHO WIJBULIUTH €(PEKTUBHICTh AISUIBHOCTI AEpP’KABHHUX CIIy>KOOBIIIB,
CIIPUSIOYM MOJIEpHI3allli CyJOBOT CUCTEMHU BIJIMOBIAHO O CYYaCHUX €BPOMEHCHKHUX
CTaHAApTIB.

BukopuCTaHHS IITYYHOTIO IHTENEKTY Yy CYAOBIM CHCTEMI1 HaJacTh JIep>KaBHUM
CIIy>KOOBIISIM YMCJIEHHI MepeBary, 1o 1CTOTHO MOJINmmaTe iXx poodoty. Ilo — mepure,
aBTOMAaTH3alllsl PYTUHHHUX 3aBAaHb JO3BOJUTHh CKOPOTUTH Yac Ha O0OpoOKy
JIOKYMEHTIB, peeCTpallito crpas Ta GopmMyBaHHS 3BITHOCTI. L{e 3BITbHUTE JepikaBHUX
CJIy>KOOBIIIB BiJIl MOHOTOHHOI POOOTH, O3BOJSIOUM iM 30CEPEIUTHCS Ha OUIBII
CKJIQIHUX 1 BAXKJIMBHUX acIleKTax iX JISUILHOCTI.

[lo — npyre, BOpPOBa/KEHHSI IITYYHOTO I1HTENEKTY 3a0€3MeUnTh ITiIBUIIICHHS
TOYHOCTI B 00pOOIIl CIIpaB, 3MEHIIIYIOUHU PU3UK MTOMUIIOK, K MOXXYTh BUHUKATH T
yac py4HOi 0OpOOKM JOKYMEHTIB. ABTOMAaTHU30BaHI CUCTEMH 3MOXYTh aHalli3yBaTH
BEJIUKI OOCSITH JTaHUX, BUSIBJISTH HEBIAMOBIIHOCTI Ta 3a0e3MedyBaTH BiJMOBIAHICTh
HOPMAaTHBHUM BHMOTaM.

Kpim Toro, BnpoBaIyKEHHs TEXHOJIOT1 Ha OCHOBI IITYYHOTO IHTEJIEKTY CIIPUSTUME
MIJBUILEHHIO MPO30POCTI Ta JOCTYMHOCTI 1HGOpMarlii 1is rpomaasH. Yar — 60Ty Ta
rOJIOCOBI aCHCTEHTH 3MOXKYTh HaJlaBaTH KOHCYJIBTAIl] 3 MATAaHb CYJOBUX MPOIEAYD,
0 TOJETIIUTh B3aEMOJIII0 TPOMaASH 13 CyJOBOKO cucTemoro. lle mo3BonuTh
3MEHIIIUTHA HAaBAaHTAXKEHHS Ha JIEP’)KaBHUX CITYKOOBIIIB, OCKUIbKH O1IbIIIE 3aMUTIB Oy e
00pOOIATHCS aBTOMATUIHO.

Bpemiti — pemt, iHTErpallisi mMTyYHOTO 1HTEJIEKTY Y CyJIOBY CHUCTEMY JIOMIOMOXKE
CTBOpUTH OLIbII  e(pEeKTUBHE, CIpPABEIJIUBE Ta TMPO30pe MPaBOCYIIs, IO
BIJINOBIJIATUME CYYaCHUM €BPOIEUCHKUM cTaHaapTaMm. JlepkaBHi CiIykOO0BIIi
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OTPUMAIOTh MOXKJIMBICTH MPAIIOBATH B O11bII KOMPOPTHUX YMOBAX, 30CEPEAUBILIUCH
Ha CBOEMY OCHOBHOMY 3aBjlaHHI — 3a0e3M€4eHH] CIPaBEAJIUBOrO Ta CBOEYACHOTO
npaBocyas [S].

BrpoBajpkeHHSI IITYYHOTO IHTENEKTY Y CYAOBY CHCTEMY, HE3Ba)KalouuW Ha
YUCJIEHHI TIepeBaru, Ma€ TaKOXK IMEBHI HEJOJIIKW Ta BUKJIMKUA. BiATak, 1ICHye pH3UK
3QJIEKHOCTI BIJ] TEXHOJIOTIH, IO MOXKE IMPHU3BECTH JI0 3HIDKEHHS KBajidikamii
Jep>KaBHUX CIIY>KOOBIIIB. SKIIo aBTOMartu3allis 3abepe Ha cebe 0arato pyTHHHUX
3aB/laHb, 1€ MOXK€ BIUIMHYTH Ha MPOQECIiHUI PO3BUTOK 1 KPUTUYHE MUCIICHHS
MIpaIliBHUKIB.

Takox, BaXJIMBUM MUTAHHSIM € HAJIMHICTh Ta TOYHICTh AJITOPUTMIB IITYYHOTO.
[Tomuniku B alroOpuTMax MOXYTh IMPU3BECTH J0 HEMPABUIBHUX pillieHh a00 aHami3y,
110 B CBOIO YEpry HEraTUBHO MO3HAYMUTHCS Ha CyAoBiil mpaktuui. Cynjl Ta nepKaBH1
CITY>KOO0BIIl MOXXYTh CTaTH 3aHAQATO IMOKJIAJaTUCS HAa PEKOMEHAAIlli CHCTEM, IO HE
3aBXKJIU MOXYTh OYTH KOPEKTHUMHU.

KpiMm Toro, BpoBaKEeHHS IITYYHOTO 1HTEJIEKTY MOTpeOye 3HAaYHUX (DIHAHCOBHX
1HBECTHUIIIM Y TEXHOJIOTII, X aJamnTaliio Ta HaBYaHHA nepcoHanry. HeoOXimHiCTh y
MOCTITHOMY OHOBJICHH1 TPOrpPaMHOTO 3a0e3neueHHs Ta iIHPPACTPYKTYPH MOKE CTaTU
JI0JATKOBUM (p1HAHCOBUM TATApEM JJIs JEPKABHUX YCTaHOB.

[Ile omHUM CepHO3HUM BHUKIUKOM € TUTaHHA KOHQIIEHIIAHOCTI Ta Oe3meKu
JHaHuX. BUKOpHCTaHHS IITYYHOTO 1HTEJEKTY B CYJOBii cucteMi nepeadadae 0OpoOKy
BEJIMKOI KIJTBKOCTI OCOOMCTHUX JJaHUX, 10 CTBOPIOE PU3UKU BUTOKY iH(popmarlii abo
3MOBXKHMBAHHS HEIO. 3axXUCT TNEPCOHANBHUX JaHMX Ta 3a0e3ledyeHHs iX
KOH(1IEHIIIITHOCTI CTal0OTh KPUTHYHO BaXKJIMBUMU 3aBJAAHHIMMU.

3peToro, CyCHiJIbCTBO MOXKE MAaTH MOOOKOBAHHS 1IOAO0 CIPABEMJIMBOCTI PIILIEHbD,
YXBaJEHUX Ha OCHOBI aJNrOpUTMIB. ICHye pHU3HK yHEepelKEeHOCTI B ajJropuTMax
IITYYHOTO IHTEJEKTY, SIKI MOXKYThb BigoOpakath ab0 HaBiTh MOCHIIIOBATH 1CHYIOUI
colllayibHI Ta TMpaBoBI HepiBHOCTI. lle migkpecaoe HEOOXITHICTh PETENBHOIO
KOHTPOJIIO 33 BIPOBADKCHHSAM TaKMX TEXHOJIOT1H 1 3a0e3MeueHHs iX BIAMOBIIHOCTI
€TUYHUM CTaHJapTaM Ta IPaBOBUM HOpMaM.

Ha ocHOBI BHIlI€3a3HAUEHOTO MOXXHAa 3pOOUTH BHCHOBOK, 10 BHUKOPHCTAHHS
MTYYHOTO 1HTENEKTY Ta IUGPOBUX TEXHOJOTINH [03BOJSE 3HAYHO IMiIBUIIUTH
e(eKTUBHICTh POOOTU JCPIKABHUX CIIyKOOBIIB y CYIOBIH cUCTeMi. ABTOMAaTH3aIlis
MPOIIECIB IONIOMAra€e 3MEHIIUTH HaBAaHTAKEHHS Ha MPAI[IBHUKIB Ta MOKPAIUTH SKICTh
oOcnyroByBanHsa rpoMajsgH. CydacHl TEXHOJIOTil CHPUSIIOTH MIBUIUIOMY aHaji3y
CYJI0BO1 IIPAKTUKH, MPOTHO3YBAHHIO PIllIEHb Ta MIJBUILEHHIO PIBHS CIPABEAJIMBOCTI
npaBoCyAls. BrpoBamKeHHs] €IeKTPOHHOTO CYAOYMHCTBA POOUTH CYJIOBY CHUCTEMY
OUIBII JIOCTYIHOIO, TPO30pPOI0 Ta €(PEeKTHUBHOK. ToMy, MOJATBIINNA PO3BUTOK
HM(POBUX PIIIEHb TA IITYYHOTO 1HTENEKTY € BAKIMBUM KPOKOM JIJIsi MOJEpHi3allli
CyZIOBO1 BIIaJ¥ Ta 3a0e3MeYCHHsI BEpXOBEHCTBA MIPaBa.

Cnucok Jgireparypu:
1. ITpaBoBe 3abe3nedeHHs PO3BUTKY TEXHOJOTIH MH(PPOBOI EKOHOMIKA Ta
cycmiibeTBa : MoHOTrpadis / 3a pea. O. B. [llanmoBanosoi, K. B. €Eppemonoi. — Xapkis:
H/I npag. 3a6e3n. inHoBartl. po3sutky HAIIpH Ykpainu, 2023. — 292 c.
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2. CanenpaikoB JI. I{udpoa tpancopmaiiiss mpaBocys: K YKpaiHa CTBOPIOE
cyuacHy cynoBy cuctemy. URL: https://court.gov.ua/archive/1723745/

3. EnexTponHmit Cy.. URL:
https://wiki.court.gov.ua/w/Kareropis: Enekrponnuii_cyn

4. bynsuenko O. M. [llogo BUKOPHUCTAHHS IITYYHOTO 1HTEJIEKTY B HOPUAMYHIN
OCBITL. [lImyunuti inmenexm y euwiti oceimi.: pusuku ma nepcnekmueu iHmezpayii:
mamepianu 8CeyKpaiHCbKo20 HAYK0B0-Nedazociuno20 niosuujenus keanigixayii, 1
munas — 11 cepnus 2024 poxy. JIeBiB — Topyns : Liha-Pres, 2024. 328 c.
https://cuesc.org.ua/images/informlist/Maxket advanced_training_ OLA.pdf

5. Cyans BC posmoBiB mpo 3aCTOCYBaHHS IITYYHOTO 1HTEJEKTY Yy MPaBOCYAIIL.
URL: https://supreme.court.gov.ua/supreme/pres-centr/news/1770352/
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EJJEKTPOHHE IHAXPAUCTBO: IOHATTS TA
OCHOBHI BU/I1

ITanoB Ajien Bosioaumuposuy

Hoxtop dinocodii, mpodecop,

3aBigyBau kadeaporo Mi>XKHAPOIHOI MOITHKU
VYxroponacbkuit HanionanbHM yHIBEpCUTET

ITanoBa Anbona OJieriBHa
Buxknanau kadeapu MikHapo HOT YHIBEPCUTET MOTITHKH
VYxroponacbkuit HarioHanbHUM YHIBEPCUTET

Tpauyk Anresnina FOpiiBHa

CTYyJIEHTKa

bakyabTeTy MI>KHAPOJIHUX €KOHOMIYHUX BIJHOCHUH
VYxropojicbkoro HarioHallbHOTO YHIBEPCUTETY

VY cydacHOMY B3a€MOIIOB'A3aHOMY CBITI, JI€ TEXHOJIOTIi CTajlu HEBIJI'€MHOIO
YACTUHOIO KOXKHOTO acCHeKTy OCOOHMCTOro, MmpogeciiiHoro Ta KOMEpLIHHOTO KUTTS,
3arpo3a eJIeKTPOHHOIo IaxpancTsa Habupae 00eptiB. CTpIMKHUI pO3BUTOK [HTEpHETY,
IU(POBUX MIIATI)KHUX CUCTEM 1 IJIATHOPM €IEKTPOHHOI KOMEPLIi HE JIUILE IT1IBUILUB
3pYYHICTb, aji€ 1 BIIKPUB HOB1 MOKJIMBOCTI ISl 3JI0YMHIIIB. EJIeKTpOHHE 11axpaiicTBo,
abo KkiOepiaxpalcTBO, CTOCYETbCS HE3AKOHHOI JISJIBHOCTI 13 3aCTOCYBaHHSM
CJICKTPOHHUX CHUCTEM, TaKMX SK KOMIT'IOTEPH Ta MEpeXi, Uit OOMaHy JIOACH,
oprasizailiif abo MmianpUeEMCTB 3 METOI0 OTPUMAHHS 0COOMCTOT UM (DIHAHCOBOT BUTOJIH.
Lleli Bua maxpaiicTBa 3a3BUYail MOB'SI3aHUN 3 MAHIMYJSIED TUPOBUMHU TAHUMH,
OHJIAWH-TPaH3aKI[IsIMU a00 CHUCTEMaMH 3B'S3KY 3 METOI KpPaJIiKKH, BUKPUBICHHS
0COOMCTUX TaHWX a00 HECAHKIIIOHOBAHUM JOCTYTI 710 (PIHAHCOBHUX PECYPCIB.

3pocTaHHsl EJEKTPOHHOTO IIaxpaicTBa TMOB’s3aHE 3 KIJTbKOMAa BaKJIMBUMU
daktopamu. [lo-niepiie, nepeBeneHHs (HiHAHCOBUX TPAaH3aAKIIIN 1 MEPCOHATBHUX JAHUX
poOuTh KOH(DiIACHIIHY 1HPOpPMAILI0 BPA3IUBIINION /I BIIJAJICHOTO JIOCTYIy Ta
Kpamaixkok. KpiM Toro, aHoHIMHICTb, SIKy 3a0e3medye IHTEpHET, HaJae MIaxpasm
MO>KJIUBICTh JIISITH 32 MEXKaMH KOPJOHIB, 110 YCKJIAJHIOE POOOTY PABOOXOPOHIIIB Yy
BIICTE)KEHHI Ta MPUTIATHEHH1 3JIOYMHINB A0 BiAMOBIAaNbHOCTI. CKIAIHICTh ITUX
3JIOYMHIB MOCTIHHO 3pOCTA€, OCKUIBKH 3JIOBMUCHUKH HE MPUIUHSAIOTH PO3pOOJIATU
HOBI METOJU I OOXOJYy 3aXMCHUX 3aXOJ[IB 1 BUKOPUCTAHHS CIA0KUX MICIb Y
CUCTEMAax Ta JIIOJISX.

BB eneKTpOHHOTO 1axpaicTBa BUXOIUTh JIaJeKo 3a MexX1 (DIHAHCOBHUX BTPAT:
BiH TaKOX 3/IaTHUI TiAIPBATH JOBIPY 10 UPPOBUX TIOCITYT, BHOCUTH PO3Iajl y 013HeC-
MIPOIIECH Ta 3arPOXKyBaTH OCOOUCTIN 1 KOpIopaTUBHIN KoHb1AeHITIHHOCTI. Hampuknan,
MacmTabHI BUTOKM JaHMX 1 KpagbkKka ocoOucToi iH(opMallii 3HAYHO TMOXHTHYTH
JIOBIPY CIIOXUWBa4iB N0 OHJaWH-TuIaTGopMm. 3 OrsAy Ha 3pOCTaHHS YacTOTH 1
CEpPHO3HICTh KiOepaTak, BaXXJIMBO YyBAXHO PO3TISAaTH Pi3HI (OpMH, SKI MOXKE
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MPUIMATH €JIEKTPOHHE MIaXpaiCTBO, 1 MPOAKTUBHO BKUBATH 3aXOJIB JJIs 3HIKCHHS
IIUX PU3UKIB.

EnexTpoHHe maxpalCTBO MPEACTABICHO PI3BHOMAHITHUMH (OpMaMu, KOXKHA 3
AKUX MaCTEPHO BUKOPUCTOBYE Pi3HI ACTIEKTH CKJIAJTHOTO Ta JMHAMIYHOTO IIU(POBOTO
cepenoBuia. [llaxpai 3acTOCOBYIOTh HIMPOKUIA CIIEKTP METOIB, 11100 EKCIUTyaTyBaTh
Bpa3JMBOCTI KOPUCTYBauiB Ta CUCTEMH, MAHIMYJIIOIOYM TEXHOJOTIAMH JJIsl BJIACHOI
BUroAu. BoHM BHMHAXiUIMBO KOMOIHYIOTH COIiajbHY 1HXXEHEPIto, MiApOoOKy AaHUX 1
TEXHIYHI XUTPOII, 00 3aBOJIOAITH KOH(IACHIIIIHOIO iH(pOopMaIlieio un (GiHAHCOBUMHU
pecypcaMu  JKEpTB, HaMarar04uch TPH I[bOMY YyHUKHYTH BHUSBIICHHS Ta
B1JIMIOBIaILHOCTI.

HalinonynspuimmuMmu cepei METOIB LIaxpaiicTBa €: KpaabKKa MepCOHaIbHUX
NaHuX, (QIIMIUHT, BIIIWHT, CMIIIUHT, CIIp-(IIIUHT.

@imMHr — 1Ue OJHMH 13 HAUMONIMPEHINUX 1 HAaWOUIbII IIKIJJUBUX BHIIB
€JIEKTPOHHOTO OOMaHy, IO CIPSMOBaHUN Ha Te, a0M BUMAHUTU y JIIOJACH I1XHIO
ocobucty uu pinancoBy iHpopmaiiito. BuciiB "GimmHT" moxoauTs BiJl aHTIIHCHEKOTO
cioBa '"puOanka", ajpKe 3JIOBMHCHHUKM BHKOPHCTOBYIOTh OMAHJIMBI METOAM
(1raxpaichbKi TOBIIOMJICHHS), 1100 "BWJIOBMIOBATH" IIHHI JaHl, Taki SIK Iapoi,
HOMEpH KpPEIUTHUX KapT abo oOikoBl AaHl JuIsi BXoAy. Taki aTaku 3a3BHYAM
3MIMCHIOIOTBCS Yepe3 eJIEKTPOHHI JIMCTH, TEKCTOBI MOBIIOMIICHHST ab0 BeO-pecypcu,
Kl Ha BUTJISAJ 31al0ThCS LUIKOM HAIIMHUMH Ta 3aKOHHUMH, ayne (aKTUYHO €
THCTPYMEHTAMH ISl KpaAKKU KOH(D1IEHLIMHOI 1HQOpMaIlli.

OIMMHATOBI aTakW 3a3BHYall MOYMHAIOTHCS 3 EIIEKTPOHHOTO JIMCTAa, TEKCTOBOTO
MOB1IOMJICHHSI 200 TTOBIIOMJIEHHS B COLIAIBHUX MEpexkKaXx, IKE MaCKy€EThCS M1 BIIOMY
oprasizailito, Taky K OaHK, IHTEpHET-Mara3uH 4 J€p’KaBHa yCTAaHOBA. 3a3BUYail y
MOBIJJOMJICHHI CTBOPIOETHCS BITUYTTSI TEPMIHOBOCTI, HAMPUKIIA[, IPO MOIMEPEIKEHHS
11010 KOMIIpOMeETaIlii OOJIIKOBOTO 3amucy, MPOOJIeMH 3 OIUIATOK ab0 BaKIMBOTO
JIOKYMEHTa, SIKUil 1oTpedye HeraiHoi peakiiii. Big ogepkyBada 4acTo BUMArae€TbCs
MepelTH 3a MOCUJIAaHHAM a00 3aBaHTaXUTH ¢aiti. Taki mocuiaaHHs 3a3BUYall BEIyTh
Ha (QanbIUBUl BeO-CalT, 0 BUIIISAAE K CIOPABXKHIN, 7€ KEPTBY MPOCITh BBECTH
ocobucTi abo (piHaHCOBI /aHi.

IHOM1 DimIMHTOBI aTaKu BKIIOYAOTH BKJIAICHHS, IO MICTATH IIK1JIMBE TIPOrpaMHe
3a0e3nedenHs. [licist 3aBaHTa)KeHHS 11€ TpOorpaMHe 3a0e3MeUeHHs] MOXKe TPOHUKHYTH
Ha TIPUCTPIA KEPTBH, Kpaaydud JaHi ab0 HaAAAIOYM 3JI0BMHCHUKY MOKJIMBICTDH
BIIJIAJICHOTO JIOCTYIY.

@DIMMHTOBI CXeMH MOXYTh MAaTH Pi3HI (JOpMHU Ta Pi3HI CTparerii BUKpaJaHHS
iH(dopmarrii

@imMHr  eJIeKTPOHHOK NOmTOoKW. ODIIUHT  E€JIEKTPOHHOK0  TMOILITOK €
HANTTOMIMPEHINIO (GOPMOI0, KO 3JIOBMHCHHK HA/JICHJIA€ MAacOBi €JICKTPOHHI JINCTH
OaraThOM OJiep)KyBauam, CIOJIBAIOUKCh, 0 X04Ya O KUIbKa 3 HUX TMOMNATyThCsS HA
BYJIKY 11axpaiB. [l e1eKTpOHHI IUCTH YaCcTO BUAAIOTH ce0€ 3a JTUCTH BiJl aBTOPUTETHUX
YCTaHOB, TaKUX SIK OaHKH, COIIAIbHI MEpexi ado Jep>KaBHI YCTAaHOBH, 1 3aKJIMKAIOThH
oJiep KyBada HaJaTH 0COOMCTY iH(pOpMaIlito a00 ePEHTH 3a NIKIITUBUM TTOCHIIAHHSM.

Bimuur (rosiocoBuii (immHr) — 1e BuJ IIaxpaicTBa, /€ 3JIOBMUCHHUKH,
KOPUCTYIOYHCh TeNe(POHHUM 3B’S3KOM, 3MYIIYIOTh JIIOJUHY PO3KPUTH CBOi
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KOH(D1IeHITIITHI OaHKIBCHKI YU OCOOHMCTI JaHi, a00 CXWISIIOTh 1O BUKOHAHHS TEBHUX
T Ha CBOEMY OaHKIBCbKOMY paxyHKY uu KapTiii. [Ilaxpail yMiHHAM 300pakatoTh pi3Hi
pouti (3a3BuYai mpaliBHMKa 0aHKY, TEXHIYHOTO CHEIiajlicTa, MpeJCTaBHUKA CEPBICHOT
CIy>k0HU, JepkaBHOi yCTaHOBH, cmiBpoOiTHHKa IT-Bigmaiay Tomo) i 3aCTOCOBYIOTh
METOM Ta TEXHOJOrli comianbHOI iHXKeHepli. HalmonmyisipHIIIMMH MeToaMH
BIIIIMHTY €:

1. MackyBaHHS i TEXHIYHY MIATPUMKY: TeledOHYIOTh HIOMTO BiJ IMEH1
nmpoBaiiepa KepTBH ab0 BiIOMOTrO MOCTadyajbHUKA MPOTPAMHOTO YH armapaTHOTO
3a0e3MeyeHHs 1 CTBEP/KYIOTh, IO BHUSBWIA HEICHYIOUY MpPOOJIEeMy 3 KOMIT I0TEPOM
KEPTBU, a MOTIM BHUMAaraloTh OIUIATH 3a ii BHUINpaBICHHS, 1HOAI 3aBaHTAKYIOUH
IIK1/JTHBE MTPOrpaMHe 3a0€3MeYeHHSI B MPOILIECI.

2. TenemapkeTWHT - € J3BIHOK, y $KOMY TOBIIOMJISIOTh, IO BHU CTaJd
nepeMokiieM IMiHHoro mpu3y. [Ipote, mo0 oTpumaru Il mpu3, Bac MOXKYTb
MOMPOCUTH CILJIATUTH "TIONEPENHIO OIIaTy".

CMmimmHr, a60 SMS-¢imuHr, € opMoro maxpaiicTsa B U poOBOMY CEpPEAOBHIIIL,
KOJIU KIOEP3JIOYMHIII BUKOPHUCTOBYIOTh TEKCTOBI MOBIJOMJICHHSI JUIsl TOTO, 100
0O0MaHOM 3MYCHUTH JIFOACH MUIUTUCS KOH(IIEHIIMHOIO 1H(OpMaIli€l0, IK-OT 0COOUCTI
naHl 4yu (¢iHaHcoBa 1H(popMalis. 3 OIMsAAy Ha Te, 10 MOOUIbHI TeneoHHu Ta
MECEH/KEPH CTaJI HEBII'€MHOIO CKJIAJIOBOIO CIUIKYBAaHHS, MIaxpai afanTyBalld CBOi
¢G1imumHroBl MeToau ais 1i€il miargopmu. Xoya TpaguuiiHuN (IIIUHT 3A1MCHIOETHCS
4yepe3 eJIEKTPOHHY IMOIITY, CMIIIMHT BUKOPUCTOBYE TEKCTOBI MOBIJOMJIEHHS IJIs
0e3mocepeTHbOTO BUXOy Ha JKEPTB, YACTO OMHHAIOYH ITiJIBUIIICHY HACTOPOKEHICTh
I0JI0 €JIEKTPOHHOTO IIaxpaicTaa.

MexaHi3M poOOTH CMIIIMHTY BKJIIOYAa€ HAJACWJIAHHS TOBIJOMJICHHS BIJl 1MEHI
B1JIOMO1 CTPYKTYpPH, HaNpuKIIag 6aHKy abo Jgep>kaBHOI ycTaHOBH. Taki MOBIJOMIICHHS
3a3BUYall MICTSITh TEPMIHOBI 3aKIMKU 10 Aii. Hanmpukian, Bac MOXyTh MONEPEAUTH
PO Te, IO Balll aKayHT CKOMIIPOMETOBaHU a00 110 BaM MOTPIOHO HETaitHO CIUIATUTH
3a0yTuit paxyHokK. TakoK MOXKyTbh TOBIJJOMHUTH MPO HIOUTO BUTPAHUIA MTPU3 1 TPOCUTHU
MEepelTH 3a MOCWJIAHHAM Ha MipoOJeHui calT abo 3arenedoHyBaTH 3a BKa3aHUM
HOMEpOM.

[{i mOBiAOMJIEHHSI CTBOPIOIOTH BIIUYTTSI TEPMIHOBOCTI a00 CTpaxy, MOTHUBYIOUHU
oJlepKyBaua IIBUJKO pearyBaTd, HE IMEpPEeBIPAIOYM JOCTOBIPHICTh 1H(OpMAILIIi.
Haruckaroun Ha HajaHe MOCWIIaHHS, )KEPTBU MOTPAIUISIOTH HAa MIAPOOJICHI CallTH, /e
iX MPOCATH BBECTU OCOOUCTY 1H(OPMAIIiI0, IK-OT MapOJii UM JaH1 KPEJUTHUX KApPTOK.
[HKONMM TIOCWJIAaHHS MOXKE 3aBaHTAXUTH Ha TelnedOoH MIKIAIUBE MPOrpaMHe
3a0e3nedeHHsl, sIKe JO3BOJISIE 3JIOBMUCHUKAM OTPUMATH JIOCTYII JI0 TAHUX >KEPTBU 200
CTSXKHUTH 3a IXHBOWO JisTbHICTIO. Homep TtenmedoHy B MOBIIOMIIEHHI MOXKE
NEepeHanpaBUTH KEPTBY [0 MIaxpaiB, sKi BHUAAIOTH cebe 3a cinyk0y MHiATPUMKHU
KJIIEHTIB Ta BUMUTYIOTh KOHQIAEHINIHHY 1HGOpMAaIIito 1o Tenedony.

Cuip-¢imunr. Ile cnemudiuyauii Bua (QIMMHTOBOT aTaku, CHPSIMOBAHOI Ha
okpemux oci® abo opranizariii. BiH xapakTepu3yeThCsi BUKOPUCTAHHSIM PETEIHHO
migiOpaHuX TOBIAOMJIEHb, IIOO OIIYKaTH >KEPTBY 1 B3MYCHUTH 1i PO3KPUTH
KOH(QIIEHIIMHI JaHi 4K 3a1iMcHUTH Hebe3rmeuHi aii. Ha BigMiHy BiJ 3BUYailHOTO
¢immHry, SKui 06e3 po30opy pO3CUIIA€ CTAHIAPTHI EJIEKTPOHHI JIMCTH BEIMKIN
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KUIBKOCTI  JIIOJIeH, TO cHip-QIIIMHT BUMara€ TIUOOKOTO JOCTIDKEHHS Ta
nepcoHaizallii, mo 3Ha4yHO YCKJIaJgHIOE Horo BusBiaeHHs. Lleit MeTo KiOep3iounHiB
HaOyBa€ Bce OUIBINIOI MOIMYJISPHOCTI, OCOOJIUBO y KOPHOPATUBHOMY Ta YPSIIOBOMY
CEKTOpax, /i€ 3JIOBMUCHUKHM MparHyThb OTPUMATH IIIHHI JlaHi, HECAHKIIOHOBaHUU
JOCTYII 10 Mepex ab0 HaBITh 3aiIMaIOThCS IITUTYHCTBOM.

[Tporiec crip-QIIMHTOBUX aTak PO3IMOYHNHAETHCS 3 PETEIbHOr0 300py iHpopMarrii
PO MOTEHINIHHY XKepTBY. Kibep3mounHIll 4acTo BUKOPHUCTOBYIOTh JaHI 3 BIIKPUTHUX
JDKepen1, TaKuX SK Mpo(disli B COMAIbHUX MEpekax, BeO-CTOPIHKK KOMIAHIN 4u 1HIII
OHJIaltH-pecypcH NaHuX. BoHM M13HAIOTHCS PO MOCaTy KEPTBHU, 11 KOJIET, IHTEpeCH Uu
aKTyaJdbHI TIPOCKTH, 100 CTBOPUTH TEPEKOHJIWBE TMOBiMOMJICHHS. Taka
nepcoHami3allisl Hajae araii BHAUMICTH JIETITUMHOCTI, IO MiABHUILY€E WMOBIPHICTD
TOBIpH 3 OOKY OfiEpKyBaya.

3a3Buyail 3Ma€ThCs, 10 MOBIIOMJIECHHS HAAXOAUTH BIJ HAIIMHOTO JHKepena,
HAIPUKJIAJ, KOJETH, KepIBHUKA YU JiJIOBOTO MapTHEpa. Y HbOMY MOXKe OyTH 3rajgaHo
KOHKPETHHUM MPOEKT YM HEJABHIO B3a€EMOJII0, IO CTOCYyeThcs Iuml. Yacto Taki
MOBIJJOMJICHHSI MICTATh 3aKJIMK J0 Jii: MepedTH 3a MOCWJIAHHIM, 3aBaHTAXKUTH
BKJIaJIcHHS 200 HaJaTH KOH(IICHIIIIHI 1aH], SK-0T Mapouti 4u GpiHaHCOBY iH(GOpMAIIifo.
BukonaHHs 1iux 11 J03BOJISIE 3lI0BMUCHUKAM OTPUMATHU JOCTYII 10 CUCTEMU JKEPTBH,
BUKPACTH ii iHPopMaIlio a00 HaBITh BCTAHOBUTH IIKIJIUBE MPOTpaMHE 3a0€31eUCHHSI
Ha TPUCTPIH.

IlaxpaiicTBO 3 MIATEKHUMH KapTKaMu. [[laxpaiicTBO 3 INIATHKHUMH KapTKaMu
nependavae HE3aKOHHE BUKOPUCTAHHS KPEIUTHUX, JeO0CTOBHX ab0 MepearuiadeHuX
KApTOK JJIA 3/1MCHEHHS] HE3aKOHHUX Olepanii, BUKPaJAEHHs KOIITIB a00 OTpUMaHHS
JOCTYMY J10 0COOUCTUX (DIHAHCOBUX JAHUX. 3 MOMIMPEHHSIM KapTKOBUX TUIATEXIB Mij
4ac 1HTEPHET-MOKYTMOK, OXO0y B Mara3uHu Ta O€3KOHTAKTHUX TPaH3aKIIiM, 37 TOUUHII
PO3pOOMIM YHMCIICHHI METOIM JIS BUKOPHCTAHHS BPA3IMBOCTEH Y IUIATIKHUX
cucteMax. Take maxpaiCTBO MOKE MPU3BECTH J0 3HAYHUX (DIHAHCOBUX BTPAT SK JJIS
MPUBATHUX OCI0, TaK 1 JIJI1 KOMIAHIN, a TaKOX HETaTUBHO BIUIMHYTH Ha KPEAUTHY
ICTOPIIO Ta penyTaIlito COKUBaviB. ICHye JTeKiIbKa BU/IIB IAXpaiicTBa 3 MIIATHKHUMU
KapTKamu:

1. I[laxpaiictBo 6e3 (i3u4HOI KapTKU BIAOYBAETHCS, KOJIM 1H(OpPMAIIiS PO
BJIACHUKA KApTKH BUKOPUCTOBYETHCS JIJIsl TPAH3AKI[IM O0€3 HassBHOCTI caMoi kapTku. Lle
3a3BUYAll TPAIUIAETHCA 1] Yac OHJAWH-TIOKYTOK, 3aMOBJIEHb MO TejaedoHy abo
MOIITOK. 3 POCTOM EJIEKTPOHHOI KOMEpIli el BHUJ IIaxpaiWcTBa cTae OUIbII
MOIIMPEHUM, aJDKE 3JIOBMHUCHHKH BHKOPHCTOBYIOTh BHKpAJICHI JaHi JUIA
HECAHKI[IOHOBaHUX oneparlid. BiICyTHICTh KapTKH YCKJIQJIHIOE BUSBJICHHS MOAI0HUX
LIaXPanCTB.

2. [laxpaiCTBO 3 HAsSBHOI KAPTKOK BHKOPHUCTOBYETHCS, KOJMU (pi3MUHA KapTKa
BUKOPUCTOBYETBCS y IIaxpalicbkux TpaH3akiisx. Lle BigOyBaeTbcs, KOJIU KapTKy
BUKPAIal0Th a00 KOMIIOITH 32 JIOMOMOTOK CKIMIHTOBHUX MPUCTPOIB, SIKI 3UUTYIOTh
naHi 3 MarHiTHO1 cMyTH. [llaxpai MOXXyTh BUKOPUCTOBYBATH III0 KJIOHOBaHY KapTKy
U1 TIOKYIIOK B MarasMHax. TakoX MOXJIMBE IEPEXOIUICHHS KapTKU IIe A0 ii
OTPUMAaHHS BJIACHUKOM.
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3. [laxpaiicTBO 3 MiAPOOJICHUMHU KapTKaMu Iependadae CTBOPEHHS (DabIIMBUX
KapTOK 13 BHKPaJEeHHMH JaHWMH. 3JIOYMHIII OTPUMYIOTH IIi JIlaHI 4epe3 CKIMIHT,
IIKIJIJIMB1 MporpamMu abo BUTOKH 1HGOpMaIlii, 1110 JTO3BOJIAE iM BIATBOPUTH MArHITHY
CMYTy 4YM Yil KapTKU. BUKOpPUCTOBYIOUM MiApOOJIEHY KapTKy, BOHH pOOJIATH
HE3aKOHHI  TOKynKu.  He3Baxkaioum  Ha  3alpoOBaJKEHHS  YIM-TEXHOJOTIi
EMV(MasterCard, Visa Ta Europay), xapTi 3 MarfiTHOIO CMYTOI0 3aJIUIIAIOTHCS
BPa3JIMBUMH JIJISI TAKUX MaxXiHaIlii.

4. Ckiminr. Ls meroanka mependadae BCTAHOBIICHHS HEBEJIMKHUX MPUCTPOIB Ha
3YNTyBaul KapTOK, Taki Ik OaHKOMaTH, KOJIOHKM Ha 3ampaBkax a0 TEpMiHAIU TOUOK
npogaxy (POS), nans mepexomieHHsl JaHUX KapTOK MiJ 4ac TpaH3akuin. OTpumany
1HbOpMaIliIo 1axpai MOKyTh BUKOPHCTOBYBATH JJIsi CTBOPEHHS MIAPOOIEHUX KapTOK
a00 3IMCHEHHS OHJAWH-TIOKYNMOK. 3a3BU4Yail BJIACHUKMA KapTOK HE TMOMIYaloTh
CKIMIHTY, OCKUIBKM MHPHUCTPOI CIELiaJIbHO pO3p00JIeHI, 00 OyTH HEMOMITHUMH 1
rapMOHIMHO BIIMCYBAaTUCA B 30BHIIIHIN BUTJIA 3aKOHHUX aBTOMATIB.

5. Jlpy>kHe 1maxpaicTBO, BIJOME TaKOX SIK IIaXpaiiCTBO 3 MOBEPHEHHSIM I1JIaTEXKIB,
TPAIUIETHCS, KOJIM BIACHUK KapTKU 3aKOHHO 3/1MCHIOE MOKYIIKY, aje MOTIM MOJa€e
CKapry, CTBEp/XKYIOUH, 1110 HE OTpMMaB ToBap a00 MOCIYry Y 110 TpaH3akiis Oyna
HECaHKII0HOBaHOIO. HacmpaBal BiIacHUK KapTKU J00pe 3HA€ Mpo 3A1HCHEHY
TPaH3aKI[I}0 1 HAMAraeThCs MOBEPHYTH KOIITH, OTPUMABIIM MPU 1IbOMY TOBap abdo
NOCITyTy O€3KOIITOBHO.

CouiajbHa iH:KeHepisl — 11e TAKTHKA, OCHOBaHA HA MCUXOJIOTTYHUX MaHIITYJISIIIX,
AKy KIOEp3JIOUHMHII 3aCTOCOBYIOTh, IIOO OOMaHOM 3MYCUTH JIOJEH J0 PO3KPUTTS
KoH(1aeHiiHOo1 1HdopMallii ab0 BUKOHAHHS i, 110 MiJIPUBaOTh 0e3neKy. 3aMiCTh
aTaKk Ha CHUCTEMH YU BHUKOPUCTAaHHS BPA3IMBOCTEH MPOTPaMHOTO 3a0e3MeUYeHHS,
colliajbHa 1HKEHEPIisl OPIEHTYETHCS Ha BUKOPUCTAHHS JIFOJICHKOT TICUXO0JIOTIiT ¥ 10BIpH,
[0 poOuTh ii BKpail e(heKTUBHUM 1THCTPYMEHTOM Y pyKax KiOep3iouuHLIB. BoHa €
KJIFOYOBUM KOMIIOHEHTOM 0aratbox aTak, Takux SK (IIIMHT, HIIbOBUN (IIIMHT Ta
KpaJ’KKa OCOOMCTHX JIaHWUX, YacTO 3aJIMINAIOYU Miciss cebe CyTTeBi (hiHAHCOBI Ta
penyTailiiiHi BTpaTH.

[e#t MmeTop mIaxpaiicTBa BKIIOYAE MAHIMTyJIIOBAHHS JIFOJIbMH 3 METOIO MOPYIICHHS
CTaHJAPTHUX MPOTOKOJIB OE3IMeKH NMUIIXOM BUAaBaHHA cebe 3a HaAiliHuX ocid abo
aBTopuTeTHI CTpyKTypH. CoIllanbHi 1HXKEHEPU HaMaraloThbCs TEPEKOHATH >KEPTBY
HaJgaTH ocoOucTy i1H(opMmallio, SK-OT TMapojii, HOMEPH KPETUTHUX KapTOK abdo
00JIIKOBI JIaHi JJI JOCTYIly, a00 X MIIIITOBXHYTH ii M0 MEBHUX JMAii: Hampukiai,
NepeTH 3a IIKIUIMBUM TOCWJIAHHSM, 3aBAaHTAXKWUTH IIKIAJUBE TMPOTPaMHE
3a0e3MeyeHHsl UM TiepeKa3aTH KOIITH.

TakTuka colliaJbHOI 1HXKEHepli yacTo 0a3yeTbcsl HA BUKOPUCTAHHI JIHOJCHKHX
€MOIIi}i, TaKuX SIK JI0Bipa, CTpax, TEPMIHOBICTh a00 WIKaBICTh. 3JOYMHII MOXKYTh
BHUIaBaTU ceOe 3a HaAilHI JpKepena, Takl sIK KOJIETH, MOCTa4YaIbHUKUA TOCIyTr abo
Jep>KaBHI opraHizarii, mo0 iXHl 3aIUTH BUTIISAAIA 3aKOHHUMHU 1 HEBIJIKJIQTHUMHU.
['onoBHa mepeBara COMLIAJBHOTO IHXKEHEpa MOJIATAaE B TOMY, IO OUIBIIICTH JIFOJIEH
CXWUJIbHI JOBIpATH aBTOpUTETaM a00 3HAHOMHUM OOJMYYSIM Ta BHKOHYIOTH IXHI
MpOXaHHs 0€3 MepeBIPKU MPaBIUBOCTI.
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IcHye KinbKa BUAIB COLIATBHOI 1IHXKEHEPIi:

1. Ilpumanka. [llaxpai BUKOPUCTOBYIOTh MPUMAHKY, OOIISI0YA BUHATOPOIH, TaKl
K OE3KOIITOBHE MpOTrpaMHe 3a0e3rnedeHHs, My3uka abo (uIbMH, 100 MepeKoHATH
’KEPTBY BCTAHOBUTHU IIKIJJIUBI IIporpaMu abo mepeaatu ocodbucty iHdopmariro. s
CIIOKYCJIMBA MIPOIO3HUIIis, IKY BaXKKO BIAXUIIUTH, MOXE 3'ABIATUCS Yy (HOPMI peKIaMH,
CITUBAIOYMX BIKOH a00 HaBITh (PI3MUHMUX 00’ €KTIB, HANIPUKIIA, 3anuiieHux aeck USB-
HaKOMM4YyBaviB. SIKIO >KepPTBa MiJIA€ThCS Ha 1€, i MPUCTPIA YU Mepeka MOXKYTh
OTMIMHUTHCS T 3aTPO30I0.

2. IlpuxoBana araka. Lleit Bug oOMaHy BKJIIOYa€ CTBOPEHHS BUTaIaHUX CUTYallil
a0o0 MpHUUMH, K1 320X0UYIOTh KEPTBY MOALTUTUCS KOH(1ICHIIIIHOI0 iHPOpMaIliero abo
BUKOHATH TIE€BHI [ii Ay 3moBMucHUKA. ColliayibHI 1H)KEHEPU MOXYTh BHIaBaTH ceOe
3a JIOBIPEHUX OCI0, TaKUX SIK KOJIeTM a0o0 MpaliBHUKH OaHKY, 1 BUKOPUCTOBYBATH
MpaBIONOAIOH] eleMeHTH nns  3700yTTs  JoBipu. Taki cueHapli 3a3BUYaid
3aCTOCOBYIOTh, 1100 OOMaHyTH JIIOAE€H 1 3MYCHTH iX HaJaTH Mapoiil, HOMEpHU
COIIIJIBHOTO CTpaxyBaHHs 4d (DIHAHCOBI JIaHi.

3. [Mocnyra 3a mocnyry. [Toai6H1 ataku 6a3yr0ThCsl HA IPOMO3UIIIT BUTOIM B OOMIH
Ha iHdopmarriro. Hampukiaz, maxpai MoXyTh BujaBatu cede 3a criBpoOiTHukiB IT-
CITy>KOM MiITPUMKHU Ta 3aIPOIMOHYBATH «JIOMOMOTY» y BUPIIIEHHI TEXHIYHUX MPOOIeM
B OOMIH Ha OOJiKOBi AaHi juis Bxoay. OTpuMaBid 110 1HGOPMAIIiI0, 3TOBMUCHUKH
JICTAIOTh JTOCTYII IO 00JIIKOBOTO 3amucy abo CUCTEMU KEPTBH.

4. Tailgating (Piggybacking)

Tailgating Mae Ha yBa3i (pi3uyHE NPOCIM3aHHA B OOMEXKEHY 30HY CIIJIOM 32
KMMOCh, BUKOPHUCTOBYIOUM BBIWIMBICTH a00 jgomomory Ti€i ocobu. Hampukian,
3TIOBMHUCHHK MO>K€ IPUKUHYTHUCS, 1110 3a0yB CBOIO KapTKY-KJIOY, 1 MOMPOCUTH KOTOCh
MPUTPUMATH ABEPi. SK pe3ynbTar, BIH OTPUMYE AOCTYI 0 30H a00 CUCTEM, JI0 SKHX
HE TIOBUHEH MaTH JIOIYCKY.

OcTaHHIM HaWMOLIMPEHIIUM BUJOM IIaxpaicTBa € imiTamia. Bunanusa cede 3a
1HIITY 0CcO0Yy 11 MPUHOM Y COLIANIbHINA THXEHEPIi, KOJIU 3JIOBMUCHUKHU MPUKHUIAIOTHCS
JOBIpEHUMH 0co0aMu a00 aBTOPUTETHUMU (pirypamu, abu MaHIMyJTFOBaTH KEPTBAMH.
Ile cmoHyKae >KepTB AUMTHCS KOH(IACHIIHHOI 1H(pOpMaIiero a0 BUYMHATH i1, 110
3arpoKyIoTh iXHiil Oe3meri. Taka TakThKa rpa€ Ha JIOJCHKINA CXUIBHOCTI JOBIPSITH
3HAOMUM a00 aBTOPUTETHUM JIIOASIM, IO poOuUTh ii Jyke e(EeKTUBHOIO MIJis
ki0e3mounHIiB. BunaBanus cebe 3a iHIIY 0c00y 3aCTOCOBYETHCS B PI3HOMAaHITHUX
CUTYaIlisiX, TAKUX K €JIEKTPOHHA MOITa, Teae(OHH1 J3BIHKA YU OCOOUCTI 3yCTpiul, 1
4acTo € IOYATKOM JIJIsl CEpUO3HIIINUX OPYIIEHb O€3MeKH.

EnexTtpoHHe maxpaiicTBo HaOyBae Bce  OUIbII ~ BUTOHYEHUX  (GOpM,
BUKOPHUCTOBYIOUM BPA3JIMBOCTI B TEXHOJIOTISAX Ta MOBEIHII JIFOACH JJI1 BUKPAJICHHS
KOH(D1eHiiHOT 1HpopMalii 1 rpomiel. i 3amo0iraHHs TakuM 3arpo3am MoTpiOeH
OararorpaHHui MiIXiMd, O 00'€AHY€ TEXHOJIOTIYH1 PIIICHHS, HABYaHHS MIEPCOHAITY Ta
0COOUCTY MUITbHICTH. AOU 3aXUCTUTHU ceOe BiJI €IEKTPOHHOTO MIaXpaicTBa:

1. CTBoproiiTe Ha/lilHI YHIKAJIbHI ApOJIi: YHUKAKTE JIerkoBrayBaHoi iHdopmarlii,
SK-OT IaTH HApOJKEHHS UM IMEHA JOMAIIHIX TBApHH.
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2. YBiMKHITH 1BO(akTOpHY aBTeHTHdiKarito (2FA): me qomae nogaTkoBuii piBeHb
Oe3Ieku, BUMaralouu Ko/, HaJiCJIaHuil Ha Baul TenedoH abo eNeKTPOHHY MOILITY MpU
BXO/II.

3. 3abe3mneuTe akTyaJbHICTh MPOrPaMHOTO 3a0€3MEUYEeHHs Ta IPOorpam: PerysipHO
BCTAHOBJIIOWTE OHOBJICHHSI O€3MEKHU IS 3aXUCTY BiJl Bpa3JIMBOCTEH.

4. OcrepiraiiTecss (QIIMHTOBUX CMNpo0O: yHUKAWTE HATUCKAHHS Ha MIA03pLUIL
MOCHJIAaHHS UM BKJIQJICHHS, OCOOJIMBO B €JIEKTPOHHUX JHUCTaX a00 MOBIJOMIICHHSX BiJl
HEBIJJOMHX BiJMPaBHUKIB.

5. Kopucryiitecs 3axuieHnuMu BeO-caiiTamu, 3BepTatoun yBary Ha "https" B URL-
ajipeci, 10 CBIAYUTH NMPO Oe3MevHe 3'€THAHHS.

6. YHuKaiTe mpoBeieHHs KOH(DIISHIIIITHIX TpaH3aK1ii yepe3 3aralbHOA0CTYTHUN
Wi-Fi, ockiibku Taki Mepexi MOXKYTh OYTH MEHIII 3aXHUIICHIMH.

7. BynbTe HACTOPOXK1 MO0 MPOMO3UIIIH, SIKI 3JaI0ThCSl 3aHAATO MPUBAOIUBUMU,
1100 OyTH MPaBOI0, OCKUIBKY IIAaXpai 4aCTO BUKOPUCTOBYIOTh HEPEATICTHUYHI YTOAH
U1 3ay4eHHsl kepTB. OOOB'SI3KOBO MEpEBIPTE JIETITUMHICTD MPOJaBLisl, BUBYUBIIN
HOTO permyTallito Ta BIATYKH.

8. OOMexyliTe MOMMPEHH 0coOUCTOT 1H(hOpMAaIIii.

9. Bynbte yBaXkH1, KOJIM AUTATECS KOHPIIESHIIHHUMU TAaHUMHU, TAKUMHU SIK ajipeca,
HOMep Tesie(hoHy abo AaTa HapOHKEHHS.

10. 3BepraiiTe yBary Ha HaJalTyBaHHS KOH(IJIEHIIMHOCTI: HaJaIITyHTe
MapaMeTpu B COLIIAIBHUX Mepekax, 00 KepyBaTHU TUM, XTO MOKe OauWTH Ballll JTaHi.

11. YHukaiiTe po3rojiomieHHst 0coOMCcTO1 IHPopMalili HE3HAMOMUM JIOASAM: OyIbTe
00auYHUMU 1010 HeOaKaHUX MOBIIOMJIEHb a00 MPOXaHb HA/IATH OCOOUCTI JIaHi.

JIOTpUMYIOUHNCH IIMX PEKOMEH AL}, B 3MOXKETE CYyTTEBO 3MEHIITUTH PU3UK CTATH
KEPTBOIO €JICKTPOHHOTO IIaXpaiCcTBa Ta 3aXUCTUTH CBOT OCOOUCTI J1aH1 B MEPEXKI.

OTxe, eIeKTPOHHE MIaxpaiCTBO OXOIUIIOE MIMPOKHHM CHEKTpP 3JOBMHUCHUX I1H,
CIOpPsIMOBaHUX Ha 0OMaH JII0JIeH 1 opraHizailiil 3 MeTOr OTpUMaHHs (PiHAHCOBOI BUTOIU
a00 BUKpaJeHHs KOH(D1ICHIIHOI iHpopMallii. Y Mipy pO3BUTKY TEXHOJIOT1 METO/IH,
SIKI BUKOPUCTOBYIOTh K10€P3JIOUMHII, CTAIOTh AeAam ckiaagHimuMu. Lle mpu3BoauTh
710 TIOSIBU TaKUX (pOPM IIaxXpaicTBa, K (QIIIMHT, KpagikKKa 0COOUCTUX TaHUX, smishing
Ta MaxiHaiii 3 TUIATDKHUMH KapTkamu. Taki 3arpo3d BUKOPUCTOBYIOTH SIK TE€XHIUHI
BpA3JIMBOCTI, TaK 1 JIFOJACHKI CIaOKOCTi, TOMY BaXKJIMBO, 1100 MpUBaTHI ocoOu Ta
MIAITPUEMCTBA YCBIIOMITIOBAIM PU3HUKH 1 BIPOBAKYBAJIM HA1HI 3aX0/11 OE3MEKH.

Po3ymiHHS OCHOBHMX THIIIB €JIEKTPOHHOTO IIAXPaiCTBAa € TMEPIIUM KPOKOM Y
060poTh01 3 UM siBUIIeM. [lo€qHAHHS TEXHOJIOTIYHUX METOIIB 3aXHCTy, TaKUX 5K
OararodakTopHa aBTeHTU]IKaLlis, IU(PPYBAHHS Ta CHCTEMH BUSBIICHHS IIaXPaiChKUX
I, pa3oM 13 OCBITHIMH MporpamMaMy Ta MiJBUIICHHSIM O013HAHOCTI, JONOMAarae
opraHizallisiM 1 JIIoAsSM Kparile 3axuimaru cede. [locTiiiHa MUIbHICTh, YCBITOMJICHHS
HOBUX METOJIIB IIaXpaicTBa Ta BIPOBAKEHHS €()EKTUBHUX MPAKTUK KiOepOe3neku
3aJUIIAIOTHCS KIOYOBUMHU JIJIsl 3MEHIICHHS 3arpo3u €JEKTPOHHOTO IaxpaicTBa B
Cy4aCHOMY IIU(POBOMY CBITI.
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Cnmcok Jiteparypu:

1. Enextponnuii pecypce — [IpaBHMYMI JIM «Komipai»
https://kopirait.com.ua/kibershahrajstvo-fishyng-vishyng-smishyng-bejting/
2. EnexrponHuii pecypc — ESET HOME Security

https://www.eset.com/ua/support/information/entsiklopediya-ugroz/vishing/

3. Enexrponnuii pecypc — Fincher insider: misaaBaiics mepimmum

https://fintechinsider.com.ua/kibershahrayi-stayut-aktyvnishymy-v-ukrayini-ta-
sviti-yaki-instrumenty-vony-vykorystovuyut-ta-yak-zahystytysya/

4. Enextponnwuii pecypc — McKinsey&Company

https://www.mckinsey.com/capabilities/risk-and-resilience/our-insights/a-new-
approach-to-fighting-fraud-while-enhancing-customer-experience

5. EnextponHuii pecypc — MiHiCTepCTBO OXOPOHU 310poB’° st Ykpainu. Odimiiinuii
BeO-caiT

https://moz.gov.ua/uk/zahist-vid-shahrajstva-i-manipulyacij

6. bypsuox, B. JI. Indopmariitna ta kibepOesneka: COIIOTEXHIYHUN aCIEKT:
niapyunuk / [B. JI. Bypsiuok, B. b. Tony6ko, B. O. Xopomiko, C. B. Tomtomna]; 3a 3ar.
pen. n-pa TexH. Hayk, mpodecopa B. b. Tonyoka.— K.: VT, 2015.— 288 c.
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KAJIBKYBAHHS B XYJTOXKHbOMY ITEPEKJIAZL 1
NOTI'O KITACUDIKALIA

Bapyumkina FQais OnekcanapiBHa,
CTYJICHTKA,

HamionanpHu# aepoOKOCMIYHUMA YHIBEPCUTET
«XapKiBChKUH aBiaIliiHUM 1THCTUTY T

Menseas OJiena BikTopiBHa,
KaHauaaT G1I0JIOTTYHUX HAYK, JOILICHT,
HarnionanpHuit aepoKOCMIUYHUN YHIBEPCUTET
«XapKiBCbKUH aBlallIMHUM IHCTUTY T

KanbkyBaHHSI € BOXJIMBUM IPOIIECOM HE JIUIIIE B MOBHOMY PO3BUTKY, a U y
nepekyiaianbkii mpaktuill. BoHo nepenbdayae nepeHEeCeHHsST MOBHUX €JIEMEHTIB 3
OJIHIET MOBU B 1HIIY NUISIXOM MPSIMOTO 3amo3W4yaHHs iXHBOI (GOpMHU ab0 3MICTY.
BianosigHo 1ei mpoiec Moxke OyTH SIK HEOOX1JHUM 1HCTPYMEHTOM ajanTallii HOBUX
MOHSATh, TAK 1 JUKEPEJIOM MOBHUX TpyaHOIIB. Sk 3a3Hauae M. KodepraH, KyJIbTypHHIA
PO3BUTOK HEMOMJIMBUNA 0€3 B3a€EMOJIi1 MOB, 1110, CBOEIO YEPTOI0, CIpuUsie 30araueHHIO
JEKCUKM W BHUHHUKHEHHIO HOBUX MOBHUX sBUII [3]. ¥V XyIOXKHbOMY NE€pekiaii
KaJIbKyBaHHS BiIIrpae 0COOJIMBY POJib, IONIOMAralouu rnepeaBaTi aBTOPChKUM CTHIIb
1 30epiraroun arMochepy TBOpPY.

3a O. ['aBpuioBOIO, Y MOBO3HABCTBI 3arajioM BUJIIEHO TPU OCHOBHHUX THIIU
KaJIbKyBaHHS: CJIOBOTBOpUYE (JIEKCMYHE), ceMaHTuyHe ¥ (ppaszeomnoriune [1]. Koxen
THUII Ma€ CBO1 TIEPEBAry i HEJIOJIIKH, a TAKOK HU3KY OCOOJIMBOCTEH.

CnoBoTBOpYE KaJIbKyBaHHS MOJIATAE B OyKBAJILHOMY TEPEKIIaAl 1HIIOMOBHUX
CIIB 1 BUpa3iB, IO MOXYTh HaOyBaTH CTaTyCy HEOJIOTI3MIB y MOBI IEpEKIIamy.
JlexcuyHe KanbKyBaHHS 4acTO 3aCTOCOBYIOTH JUIsl TBOPEHHSI HOBUX TEPMIHIB B yMOBaX
PO3BUTKY CbOTOJICHHSI.

CemaHTHUYHE KaJbKyBaHHs Nepen0ayae 3ar03MYaHHs] HOBOTO 3HAYEHHS JIJISl BKE
HasiBHOTO B MOBI mepekiaay cioBa. CeMaHTHYHA KaJibKa BIJIIrPa€ BaXJIMBY POJIb Y
nepeaHHl aBTOPCHKUX HOBOTBOPIB 1 KajJaMOypiB.

®dpa3zeosoriuHe KajdbKyBaHHS Tiepeadadae MEpeHEeCeHHs CTIMKUX BUpa3iB 13
30epeKeHHsAM IXHbOI BHYTPIIIHBOI CTPYKTYpH. Taki BUNAJAKH 4acTO 3yCTPIYAIOTHCS B
nepeKsiagax MmomyJsipHOl JIiTepaTypH i myOIIIIUCTUYHUX TEKCTIB.

BapTo okpemMo BUIITUTH IpaMaTHYHE KaJbKyBaHHS, 1110 € IEPEHECEHHSIM 3 MOBHU
opuriHaiay MOP(QOJIOTIYHUX 1 CHUHTAKCUYHHX CTPYKTYp. ['pamaThdHe KalbKyBaHHS
3YCTpIYa€ThCsl 3HAYHO PIJIIIE Yepe3 PEeNaKTOPChKEe BTPYYaHHSI W CyBOpI BUMOTH JIO
SAKOCTI Mepeksiany. YacTo BOHO 3’ SBISE€THCS B TIepekiiagax, 3po0JeHUX MOYaTKIBISIMH,
yepe3 JOCJIBHE KOMIIOBaHHS TpaMaTUYHUX CTPYKTYp OpPHUTIHANY. 31e011bIIOro
¢axiBIi 3 XyJOKHBOTO MEPEKIaay Ha MOYATKy CBOEI MPAKTUKH MOXKYTh CIPUAMATH
KaJIbKy 3a KpPUTepid SKOCTI MepeKiiaay, 110 € MOMUIKOBUM TBepKeHHsM. [Ipore
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OUTBLIICTh TAKWX BUIAJKIB BUIIPABIAIOTH Y MPOIIEC] pelaryBaHHs, mo0 3abe3neunTu
IPUPOJHICTh BUKJIAAy B MOBI IEpEKIany.

VY nepekiiagax aHrJIOMOBHOI Xy10°KHbBOI JIITEpaTypH HallyacTillle 3yCTpi4aeTbes
JEKCUYHE KaJbKyBaHHS, IO JO03BOJIA€E TOYHO IIE€PENAaTH aBTOPCHKI HEOJIOTI3MH.
SckpaBuM MPUKIAJIOM HOTO BUKOPUCTAHHS € quTsaunid poman Poanpna [lana «Yapmi 1
mokonaaHa (adpuka» y nepekinanl Bikropa Mopo3oBa, ne uei npuiiom IIHPOKO
3aCTOCOBYETHCS 1J1s1 30€pEKEHHS YHIKAJIbHOTO CTUJIIO aBTOPA, 30KpeMa IS IePEIaHHs
Ha3B I[yKepoK 1 mpuMimienb. Hanpukian, y pedenni: It has pictures of fruits on it —
bananas, apples, oranges, grapes, pineapples, strawberries, and snozzberries [4].
CrnoBo Snozzberries € BuUTaJaHUM TEPMIHOM, IO HE Ma€ PEANBHOIO aHajora, aje
CTBOpIOE eeKT TMBOBMKHOCTI i rpu ciiB. [lepexnanau nepenae Horo sk opimanuyi
[2], mo 30epirae opuriHaibHy CTPYKTYpY CJIOBa 1 MOro BUragaHuil xapakrep. Takwuii
MIIX11 JEMOHCTPYE BaXKJIUBICTh JIEKCUYHOI'O KaJIbKYBaHHS Y BIITBOPEHHI CTHIIIO U
aTMocepr XYJI0)KHbOTO TBOPY, OCOOJMBO KOJIM WIAEThCA NpPO Ka3KoBl abo
(haHTaCTUYH1 €JIEMEHTH.

CemaHTHuHEe ¥ (hpa3eosioriyHe KajlbKyBaHHS TPAIULIETbCS 3HAYHO pIIIe,
OCKITbKM TIOTpeOye OUIBINOI ajanTaiii 10 HOpM MOBU Tnepekiamy. [Iporte iforo
BUKOPUCTAHHS BIAITpa€e BaXJIUBY pOJib Y 30€pekKEHH1 CTUIIIO i CMUCIOBUX HIOAHCIB
opuriHany. Hampuknan, y mnepexnagax tBopiB JIptoica Kepposna 3yctpiuarorbes
BUIIAJKU CEMAHTUYHOI'O KaJbKyBaHHS, /i€ 3BUYHI CI0Ba HA0yBalOTh HOBOTI'O 3HAUEHHS,
[0 BIANOBIAAE aBTOPCbKOMY 3anymy. Dpa3eonoriyHe X KaJbKyBaHHsS 30epirae
0o0pa3HICTh CTAJIMX BHpPA3iB, MEepeAarodu iX y (Gopmi, MaKCUMaJIbHO HAOIMKEHIN 10
OpUTIHATY.

OpHak TpaMaTUyHE KaJbKyBaHHS 3YyCTPIYAEThCS BKpaid PIAKO, OCKUIBKH
OUIBIIICTh BHIAJKIB MHOro 3acTOCYBAaHHsS YCyBalOThb Ha eTaml pedaryBaHHs W
KOpeKTypH. JlociiBHE KOMIIOBaHHS TIPAMATHYHUX KOHCTPYKIINH 3 OPUTIHAIBHOIO
TEKCTY MOK€E 3pOOUTH MepeKIIa]] HENPUPOIHUM a00 HABITh CHOTBOPUTH oro 3micT. B
OCHOBHOMY TpaMaTW4Ha KajbKa TPAaIULIEThCS B TEPEKIalax MOYaTKIBIIB abo y
BUITAJIKaX, KOJIM MEpeKIiaiady CB1IOMO 30epira€ CHHTAaKCUYHY CrenudiKy OpuUriHaiIy
JUTISL CTUJTICTUYHOTO e(DeKTy.

KanbkyBaHHS € BaXXJIMBUM 3ac000M y XYIOKHBOMY Tepekiani, 60 BOHO
JI03BOJISIE 30€perTd CTWIICTAYHI W 3MICTOBI OCOOJIMBOCTI OPHUTTHAJIBHOTO TEKCTY.
Jlexcuune Ta (¢pa3eosioriuHe KajdbKyBaHHs CIPHUSIOTH BIATBOPEHHIO aBTOPCHKOTO
CTWIIIO W KyJNbTypHOi crneuudiku, MOpoTe IiX HAAMIPHE BHUKOPHUCTAHHS MOXKE
YCKJIQHIOBaTH CHOPUUHATTA TeKCTy. CeMaHTHYHA KajbKka JoroMarae 30aradyBaTH
MOBY TI€peKJIaJly, YBOJSIUM HOB1 3HAUYEHHS, ajieé 1HKOJU CTBOPIOE HEOIHO3HAYHICTH.
['pamaTuuHe KaabKyBaHHS TPAIUISIETHCS PILIE, OCKUIBKM MOT0 3a3BUYall yCyBalOTh HA
eTami peaaryBaHHs, 00 YHUKHYTH MOPYIICHHS MPUPOTHOTO CHUHTaKcucy. OTxke,
AKICHUM XYJOKHIM Mepeksiaj morpedye BUBAXKEHOTO MIAXOAY IO BUKOPUCTAHHS
KaJIbKyBaHHS, MO0 JOCITTH OaJlaHCy MK TOYHICTIO BIATBOPEHHS OPHUTIHATY Ta
MPUPOJIHICTIO TEKCTY IS LIJIOBOI ayAUTOPI.

82



LINGUISTICS
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

Cnmcok Jireparypu:

1. I'aBpunoBa O. B. Ilporecu kajibKyBaHHSI B Cy4YacHid yKpaiHCBKili MOBIi (Ha
OpUKIIagax Komi totepHoi Jiekcuku). Science and Education a New Dimension.
Philology. 2018. Ne6(45). C. 25-29.

2. Han, Poanpa. Yapmi 1 mokonagHa ¢gadbpuka : pomad / Poansn [an; nepeki. 3
anri. B. Mopo3zoBa. KuiB : A-bBA-BAT'A-JIA-MA-T'A, 2009. 242.

3. Kouepram M. II. Beryn 1mo MOBO3HABCTBA : MIAPYYHUK MJIA CTYJCHTIB
(bUTOJIOTIYHMX CIEMIaTbHOCTEH BUINWX HaBYAIBHUX 3akianiB. KuiB : BumaBHmuwnii
nentp "Axkagemis”, 2001. 368 c.

4. Dahl, Roald. Charlie and the Chocolate Factory : poman / Roald Dahl Pexum
nocrymy g0 pomany URL : https://pubhtml5.com/hmeo/pzug/basic/

83



MANAGEMENT, MARKETING
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

DECOMPOSITION OF THE CONCEPT OF
“ENTERPRISE PERSONNEL SECURITY”

Gaydash Oleksandr,
applicant for the third (scientific) level of higher education
National University «Yuri Kondratyuk Poltava Polytechnicy»

Enterprise security is a multifaceted and comprehensive concept encompassing
various organizational activities aimed at protecting resources, ensuring operational
stability, and achieving strategic objectives. A critical component of this concept is
personnel security, as it ensures the stability and development of human capital,
directly influencing the enterprise's competitiveness and resilience in the market. In the
face of contemporary challenges such as globalization, rapid technological
advancement, and labor market fluctuations, enterprises encounter new personnel-
related threats [1]. This necessitates an in-depth analysis and understanding of the
essence of personnel security to develop effective strategies for its assurance.

Decomposing the concept of "enterprise personnel security™ involves examining it
as a multidimensional system comprising several interconnected components (Fig.1).
This approach facilitates a deeper understanding of the essence of personnel security
and aids in developing effective mechanisms for its assurance.

Information

Legal component e

s PERSONNEL 5
Organizational SECURITY OF Economic
component component

THE

COMPANY

Figure 1. Components of enterprise personnel security.

An integral component of enterprise personnel security is the legal component,
which ensures that the organization's personnel policies comply with current
legislation, including labor laws and other regulatory acts governing employment
relations. Adherence to legal norms prevents legal risks [2] and contributes to the
formation of a stable workforce. The organizational component encompasses the
development and implementation of an effective organizational structure for personnel
management, with clear definitions of job responsibilities, authorities, and employee
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accountability. This facilitates the optimization of internal processes and enhances
labor productivity.

The necessity of the social and psychological component within the structure of
personnel security is dictated by the role of a positive socio-psychological climate in
the team. Psychological comfort contributes to reducing staff turnover and enhancing
work efficiency. The social and psychological component involves maintaining
employee motivation, loyalty, and satisfaction with working conditions. The
information component encompasses measures to protect confidential information,
manage access to it, and ensure information security in personnel management
processes. The economic component aims to optimize personnel expenses, ensure
competitive remuneration levels, and effectively utilize labor resources through the
development of motivation systems, labor market analysis, and adaptation of personnel
policies to economic conditions.

HR policy and strategy a significant role in ensuring an adequate level of personnel
security. Their development and implementation involve workforce planning, the
development of training and career advancement programs, and the creation of
favorable working and development conditions for employees [3].

Thus, a systemic approach to ensuring personnel security, based on the presented
decomposition, will enhance the efficiency of enterprise human resource management
[4] and ensure its long-term stability and development in a dynamic business
environment.
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MULTIPLIER EFFECT OF IMPLEMENTING Al TOOLS
IN BUSINESS PROCESS MANAGEMENT

Shevchuk Andriy
candidate of Economic Sciences, doktorant
Private Higher Educational Institution "European University", Ukraine

In the context of modern development and use of innovative trends in business
process management based on digital transformations, it is worth noting their
effectiveness in achieving competitive advantages for Ukrainian businesses. The issue
of optimizing management processes in the business environment of Ukraine has
become important in the context of the formation of a new digital economy.

Research into the impact of digital technologies and innovations on the stability of
economic systems and business development requires the study of new innovative
methods using Al tools. These methods provide optimization of business processes and
generate the introduction of new technologies that create conditions for increasing
profits and the possibility of ensuring economic development. The use of artificial
intelligence and integration into all management processes is highlighted by scientists
Muzychenko T., Skorba O., Shevchuk A. [1], highlighting the advantages and
disadvantages of using Al in global e-commerce companies. While Filippov M. [2]
studies the financial assessment of the implementation of innovative development
during the war period due to uncertainty, risk for investors and low economic activity
of the business.

Scientist Shevchuk A.[3]. proposes the introduction of a new economic term -
innovative dynamic economy, which is based on the active implementation of Al in all
types of economic activity. The author notes that the development of a digital platform
will contribute to the use of its users' resources instead of their own resources for
managing business processes, that is, a network model of data value creation is used,
which becomes a digital asset and replaces the linear one, which will increase the
efficiency of management processes in the business environment.

Scientists Gevchuk A., Shevchuk A. [3] prove that artificial intelligence is an
effective business tool that uses neural networks and speeds up the time to complete
tasks, form information, forecast indicators and make optimal decisions, which will
allow replacing entire departments and lead to the emergence of a new position in
companies - R&D manager.

It was found that innovations in the business process management system are the
result of the transformation of innovations through activity into performance, which is
defined as a commercial effect of the efficiency of business functioning using Al tools.
That is, the use of artificial intelligence does not simply improve individual aspects of
management, but creates synergy that significantly increases overall efficiency, that is,
provides a multiplicative effect through the optimization of management processes.
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Let us consider the main components of the multiplicative effect of the use of
artificial intelligence tools in the process of managing business processes with regard
to their optimization in Figure 1.

Figure 1. The main modern components of the multiplier effect from the use
of Al tools

It is important to note that the multiplier effect from the use of artificial intelligence
tools provides new opportunities for optimizing business process management. That is,
business units will gain significant competitive advantages if they can effectively use
the multiplier effect.

Let's consider the practical obtaining of the multiplier effect from the use of
artificial intelligence tools for optimizing management processes, which will
contribute to the company's performance in the business environment of Ukraine, in
Table 1.
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Table 1.
Practice of obtaining the multiplier effect from the use of Al tools for optimizing

management processes in the business environment

and delivery.

No. Business Improvement Result
processes
1 2 3 4
1 Supply Chain | Al can forecast demand, optimize | These improvements work
Management inventory, automate purchasing | together to create an efficient and

flexible system.

2 Customer Service

Al-powered chatbots can
respond to customer inquiries,
analyze their needs, and provide
personalized recommendations.

These tools interact with CRM
systems, improving service quality
and increasing customer loyalty.

3| Data Analysis

Al is able to process large
amounts of information, identify
hidden patterns, make
predictions.

This information is used to make
informed management decisions
that affect all aspects of a
company's business activities.

It has been established that determining the effectiveness of the multiplicative effect
of using Al tools in optimizing business process management requires a comprehensive
approach through determining the result based on quantitative and qualitative
assessment methods.
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MCB TA BIPTYAJIbHI OPTAHI3AIIII - IK [IU®POBA
TPAHCO®OPMALIA 3MIHIOE CTPYKTYPY BIBHECY

Ougilinuk Pomamn,
acripaHT
Hamionanpauit YHiBepcuteT «JIbBiBchbKa [lomiTexHika»

AKTyaJabHicTh TeMu. [{udpoa Tpanchopmaiiis € BaxxIuBUM (HaKTOPOM PO3BUTKY
HiANPUEMHUIITBA, 1110 O€3MOCEePEIHbO BIUIMBAE HA OpraHi3alliiiHi MoJesi Majoro ta
cepennboro 6i3Hecy (MCB). Y cyuacHUX yMOBaX pUHKOBOI HEBU3HAUYCHOCTI, IBUIKOT
3MIHM TexHojorii Tta riobamzamii Oi3Hecy MCB cTHKaeTbesi 3 HEOOXIAHICTIO
aganTarii 10 HM(POBUX TEXHOJIOTIH 151 3a0€31eUeHHS] KOHKYPEHTOCITPOMOXKHOCTI.

[Mangemis COVID-19 npumBuammia mudpoBi3ailiio, CTUMYIIIOIYUA PO3BUTOK
THYYKHX OpraHi3aliiHUX MOJeNeil, cepel SKUX BapTO BUAUIATA BIPTYalbHI
opranizauii (BO) — cyudacHuil miaxix 10 ynpaBiaiHHS O13HECOM, SIKMM 0a3yeThCsl Ha
BUKOPUCTaHHI IUGPOBUX TEXHOJOTIN I KOOpAUHAILII JISIBHOCTI TEPUTOPIaATbHO
HemnpuB’si3aHuX ydacHUKiB. B koHTekcti MCB BipTyanbHi oprasizaiii HaJIaloTh
MOKJIUBICTh TIPAIIOBATU B TJ00aTBbHOMY CEpEIOBUIII 0€3 HEoOX1JHOCTI 3HAYHUX
iHBecTULN Y (i3udHy 1HPPACTPYKTYpY, MIBUAKO pearyBaTH Ha 3MiHH B PUHKOBOMY
CEPEeIOBHILI, 3a]Ty4aT MIKHAPOHUX MAPTHEPIB 1 KIEHTIB 0€3 (Pi3UyHOT MPUCYTHOCTI
Ha puHKY [1]. A BUKOpUCTaHHS XMapHUX TEXHOJOTiH, MITyYHOTO IHTEJCKTy Ta
aBTOMATHU3allli J03BOJIAE€ MIANPUEMCTBAM ONTUMI3YBaTH NPOLECH, MIHIMI3yBaTu
BUTPATH Ta MIJIBUIUTH €(EKTUBHICTh POOOTH B yMOBaxX 0OMEXEeHUX pecypcis [2,3].

Mera aocJizKeHHsI: aHali3 BIUIMBY LM(PPOBHX TEXHOJIOTIM Ha opraHizaliiiHy
CTPYKTYpY 4epe3 KOHLEILII BIPTyalbHUX OpraHizauiii, 30Kpema Ak LIU(pOoBI
TEXHOJIOT1i 3MIHIOIOTh TpaJuUiiHI opraHizaniiHil ctpyktypu MCB. OcHoBHa yBara
OPUIITISETHCS MOXKIMBOCTSM Ta BHKJIMKaM BHUKOpucTaHHS BO ans migBUIICHHS
e(eKTUBHOCTI yMpaBJiHHS, MacluTa0yBaHHs OI3HeCy Ta IHTerpauii y uudposi
€KOCHCTEMHU.

Hudposa Tpanchopmania sk kiaw4doBuii ¢pakrop 3min y MCB. 3rigHo 3
nocmpkeHHsaMu bpaticon ta Xyo [4], mudpoBi TEXHONOTIi CHPUAIOTH PO3BUTKY
IHHOBAIlIMHUX MoOJeNeld BeleHHs Oi3Hecy, 30KpeMa BIPTyalbHUX MIAMPUEMCTB,
nudpoBux mrnaThopM Ta MEPEKEBHX OpraHizaiiid, IO CYTTEBO PO3IIUPIOE
moskiBocTi MCB. ¥V 3BiTi €Bponeiicbkoi komicii [5] 3a3Haueno, mo nudposizaris
J03BOJISIE MIANPUEMCTBAM 3HWKYBaTH BUTPATH, IIJIBUILYBATH €(EKTUBHICTD 1
3a]ly4aTd 1HBECTHULII 3aBJSKH MPO30PIIIOMY YIIPABIIHHIO Ta JOCTYMY /10 aHAJITUKU
BEJIMKUX JTAaHUX.
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Cepen ocHoBHUX 1H(PpoBuX iHCTpYMEHTIB As1i MCbB BapTo BUALTUTH:

e Xwmapui cepBicu Ta ERP-cucremu (Enterprise Resource Planning), mo
3a0e3MeyyloTh IHTErpamiio KIOYOBUX Oi3HEC-QYHKIM, aBTOMAaTHU3AIliIO
OyXTaJITepChKOTO OOJIKY, YIPaBIIHHS pecypcaMu Ta JIAHIIOTAMH TTOCTadyaHHS.
Macmrabne Bukopuctanas ERP-pimens no3ossie MCB nokpamuté KOHTPOIIb
Haj  (QiHaHCaMH, CKOPOTUTH  ONEpaliiHI BUTpAaTH Ta  MIABUIIUTH
MPOIYKTHUBHICTb.

e CRM-cucremn paas ynpasiainas kiaientamm (Customer Relationship
Management), 110 103BOJISIIOTh €(EKTUBHO KEPyBaTH B3a€MOBIJHOCHHAMH 3
KJIIEHTaMU, TIEPCOHAII3YBATH MOCITYTH Ta aHAII3YBaTH CIIOKUBYY MOBEIIHKY.

o Ilryuynwmii inTesiekt (Al) Ta anaumiz Besukux ganux (Big Data) 103Bos10Th
MIIIPUEMCTBAM ONTUMI3YBAaTH MPOLECH, NiependayaTy MOBEAIHKY KIIEHTIB Ta
aBTOMATU3YBAaTU TMPUUHATTSA pilieHb. Bukopuctanus Al y MapkeTuHry,
IPOTrHO3yBaHHI MOMUTY Ta YNpaBliHHI pusukamu jomnomarae  MCb
aJanTyBaTHUCS J10 MIBUAKO3MIHHOTO O13HEC-CepeIoBUIIIA.

e ApToMaTu3allisi 0i3Hec-mpouUeciB COpuse MiJBUIICHHIO MPOJTYKTUBHOCTI Ta
3MEHIICHHIO omepauiifHux BuUTpaTr, Ao3Bossitoudn MCDB ¢dokycyBaTucs Ha
CTpaTeriyHOMY po3BUTKY. A BioK4eiiH-TexHoJ10rii 320€3Meuy0Th TPO30PICTh
TpaH3aKUi{, MIABUIIYIOTh pIBEHb O€3MEKHM AaHUX Ta MIHIMI3YIOTh PH3UKH
nraxpaicTBa y piHaHCOBHUX OIepalisx.

[Tangemis COVID-19 crana noTy»KHUM KaTaslizaTopoM IudpoBoi TpaHchopmairii.
MacoBuii nmepexij Ha BijiajaeHy poOoTy, He0OOX1IHICTb 3a0e3neueHHs 6e3nepe0iiftHOro
(dbyHKIIIOHYBaHHA O13HECY Ta ajianTailisi 10 HOBUX YMOB puHKY 3Mycusii MCh aktuBHO
BITPOBAKyBaTH U(POBI TEXHOJIOTI. 3a JaHUMU TociiKeHb ['yo [6] , mianpuemcTsa,
SK1 MIBUJIKO aJanTyBail U(POBI IHCTPYMEHTH, 3MOTJIA 3MEHIITUTH BTPATH Ta HaBIThH
HApOCTUTH KOHKYPEHTHI TepeBard B yMOBax Kpusu. HalOuapm mnomynspHUMU
pimeHHsiMu cepe MCB crtanu BUKOpUCTaHHS B1I€OKOH(EpEeHLId Ta BlAJaJICHHUX
pobouunx miardgopm (Zoom, Microsoft Teams), nmepexin 10 e1EKTPOHHOI KOMEPIIi Ta
OHJIAWH-TOPTIBIIl Ta BUKOPUCTaHHS UU(PPOBUX IMIATLKHUX CHCTEM Ta €JIEKTPOHHOIO
JOKYMEHTOO0O0ITY.

BipryaabHi opranizanii ik iHcTpyMeHT nugposoi tpancpopmaunii B MCB.
BipryansHa opranizauiitna crpykrypa (BOC) € rayukoro popma opranizarii Oi3Hecy,
aka (QYHKIIOHYE 3a JOMOMOIroK HHU(PPOBUX TEXHOJOTIH. Y Takiii Mojem
CHIBpOOITHUKH, MApPTHEPH Ta KIIEHTH B3aEMOJIIIOTH TMEPEBAXHO y BIPTyaTbHOMY
CEepPEIOBHII, HE3aJICKHO BiI (I3UYHOTO MiCIe3HaXoKeHH. lle BH3HaYCHHS
0a3yeThCsl Ha KOHIICMIII] BIpTyaJIbHUX KOpIopailiid, po3poOmneHiit [{aBinoB Ta Menoyx
[1], me ocHOBHHI aKIEHT 3pO0JIEHO Ha BHUKOPHCTaHHI HUGPOBUX IIATHOPM IS
THYYKOTO yOPABIIHHS OpTaHi3alliiHUMH pecypcaMu. 3TiTHO 3 BU3HAYCHHSIM
Mogmiosin [7] BipTyanbHa oprasizaiiss — Ii¢ CHCTeMa, sfKa 00'€Hy€e PO3MOIiIeHI
pecypcu Ta KOMIIETEHIII1 yepe3 iHopMalliitHl TeXHOJIOT1T JAJIsl IOCATHEHHS CHIJIbHUX
uined. [le BU3HAaYEHHS MIAKPECIIOE KIOYOBY poib 1H(QOpPMAIIHHUX TEXHOJOTINH Y
(dbopmyBaHHI CTPYKTYypH Ta ynpasiinHi npouecamu B MCB.
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[udpoBi TeXHONOTII CTUMYIIOIOTH MEpeXiJ A0 THYYKHX, ACIEHTPaI30BaHUX
MOJICJICH  YNpaBIiHHSA, 10 3a0€3MeuyloTh IMBUIKICTh NPUHHATTS  PIIICHD,
aJanTUBHICTh Ta €(DEeKTUBHY KOOpAMHAII KoMmaHA. TeciH Ta Pamas BU3HauaioTh
KJTIOUOBI ApaiiBepu 3MiH y O13Hec-niporiecax MChb:

o Buxopucrannas xmapuux ERP-cuctem mis apTomaTuzariii  onepariiiHoi

JISIBHOCTI.

o IHTerpaiiisi MTYYHOTO 1HTEJIEKTY Ta AHATITUKHU BEJIUKUX JAHUX JJIA TPUAHSTTS

pIIICHb.

o Ilepexin Ha udpoBi mIaTGopmMu A YIpaBIiHHA pecypcaMu, IpoAakaMu Ta

B3aeMOI1 3 KirieHTamu [8].

[Ipu mepexoniB Biag 1€papXidyHOi CTPYKTYpH JO MEPEKEBOI CTPYKTYpHU
MIIIPUEMCTBA, 3MIHIOETBCA 1 MOJENb OpraHizaiii Ol3Hecy: 3aMICTh BEPTHKAIbHO
IHTEIrPOBAHUX CTPYKTYp, SIKI MalOTh JKOPCTKI JIAHUIOTM NPUUHATTSA PpILLIEHb,
MiATPUEMCTBA TIEPEXOATh A0 MEPEKEBUX MOJENeH, Mo 0a3yloThCsi Ha THYYKHX
MapTHEPChKUX BIJTHOCHMHAX. BipTyalibHa opranizaiis 0a3yeThCs HAa THYYKOCTI —
MOJIMBOCTI IIBUAKOTO aJanTyBaHHA JO 3MIH Yy PUHKOBOMY CEpEIOBHIIL,
AeneHTpadi3amii — yxBajeHHS PIlIeHb PO3MOIISETHCS MK YYaCHUKaMH Ha OCHOBI
M(POBUX TEXHOJIOTIH Ta I100aJBLHOCTI — 3ATy4EHH]1 PECYPCIB Ta €KCIEPTIB 3 PI3HUX
perioHiB 6e3 notpedu B ¢izuaHOMY Odici.

VY cBoemy nmocnimkenni Haiina-SHomika mijgcymyBalia, 10 MEpPEKeBl CTPYKTYpHU
J03BOJISIFOTH MiAMIPUEMCTBAM 3MEHIIIMTH OTNIEPalliiiHi BATPATH 3aBIISIKH ayTCOPCUHTY Ta
CTpaTeriyHUM aJIbsiHCaM, ONTUMI3yBaTH Oi13HEC-MPOLIECH 4Yepe3 JACIECHTpaIi30BaHe
YOpaBIiHHS Ta MIBUAIIE aJanTyBaTUCS 10 3MIH Y PUHKOBOMY CEPEIOBUII 3aBISKH
JAMHAMIYHUM TlapTHepcTBaMm [9].

[Ipuknagom epeKTUBHOIO 3aCTOCYBaHHS BIPTYyaJIbHUX Oprasi3auiii B Ykpaini € IT-
kiactepu y JIbBOBI Ta XapKoBi, /e MIANPUEMCTBA CIIBIPAIOIOTh HaJ MPOEKTAMH,
30epiraloud aBTOHOMHICTb, a00 X HEBENUKI arpodipMu, 10 BUKOPHCTOBYIOTH
3oBHiIHI CRM-cuctemu 17151 yripaBIiiHHS TOCTaBKaMHU.

[TincymoByroun, cepen nepepar Bukopuctandss BO B MCbh BuninisieMo rHyukicTs
Ta MacmTadoBaHiCThL Oi3Hecy, MOXJIMBICTh IIBHJIKO 3MiHIOBAaTH O13HEC-MO/ICb,
aZanTyBaTHCS 10 PUHKOBUX 3MIH Ta 3aJlydaTH HOBHUX MapTHEPIB (U1 TPUKIALY
BHUCOKY €(DEeKTHUBHICTh JEMOHCTPYIOTh 3aBIsKM U(PpoBUM IIaThopmaMm y KpaiHax
A3ii Ta €Bponu BipTyasibHI BUPOOHUY1 MEPEXi Ta CEPBICHO-OPIEHTOBAHI MOJEIII, K
Alibaba y Kwurai); onrumizamiio BUTpaT Ha ynpaBJiHHSI 4epe3 BHKOPHCTAHHS
BIpTyalnbHUX CTPYKTYp, IO JO3BOJSIE 3MEHIIUTH BUTPATH HAa OPEHIY MPUMIIICHb,
aaMmiHicTpaTuBHUM miepcoHan Ta ¢i3uuHi odicu (MCB y CIIA akTtuBHO
BukopuctoByioth Google Cloud, AWS, Microsoft Azure mis CcTBOpPeHHS
BIPTyaJIbHUX OYyXTaNTEepPChKUX KOMMNAHIA Ta (PpUIAHC-EKOCHUCTEM); BIpTyallbHi
mwiatopmu 3a6e3MeuyroTh MaJIUM TiAMPUEMCTBAM JOCTYI /10 IJ100a1bHUX PUHKIB
Ta mapTHepcTB (s npukiaaxy, Amazon Marketplace ta eBay nossomstors MCh
IHTErpyBaTruca y TJIOOAJIBbHI MEpeXi TOPTIBIi); CHPOIEeHEe YNPABJiHHA KaJpaMu
3aBASIKM JUCTAHIiHIA po0oTi 3aBnsxu cydacanm CRM-cuctemam Ta mnatdopmam
s oHnaiH-criBoparti (Hanpukian Slack, Trello, Zoom crnpusitots eheKTHBHOMY
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KEepYBaHHIO BiJIJaAJICHUMHU KOMaHJaMH Ta 3aTy4eHHIO (paxiBIiB HE3aI€KHO BiJ] iXHOTO
MICIIC3HAXOHKCHHS).

Po3Butok 1mudpoBux miargopM COpHSB TMOSBI  HOBUX Oi13HEC-MOJCINEH,
OpPIEHTOBAaHUX HA THYYKICTh, MAPTHEPCHKI BIJIHOCUHU Ta MAcCIITa0OBAaHICTh. 3TIAHO 3
POBEJICHUM aHaJ130M, HAHO1IBIIT MEPCIEKTUBHUMHU MOJICIISIMU €:

o CepsBicHo-opieHTOBaHi Mojesai — moOynoBa Oi3HECY Ha OCHOBI IHTErpaiii

nociyr yepe3 API (nanpuknan, xMapHi cepBicH, IT-koHCaITHHT).

o IlpoexTHi MoOgesi— CTBOpPEHHS THUMYAcOBHX OO0 €qHAHb ISl peajizarii

IHHOBAIIMHUX TIPOEKTIB (HAPUKIIA]I, CTAPTAI-IHKyOATOPH).

o Kuacrepni mogeni— opranizamis 0i3HeCcy dYepe3  CHIBOpALIO MK

pErioHANbHUMH MIANPUEMCTBAMU (HAIIPUKIIAl, arpOKIACTEPH).

VY MmaitoytHpboMy mudpoBa TpaHchopMallis 1ie OuIbIIe 3MIHUTh OpraHi3ailiiiHi
MO TIANPUEMCTB, CHPHUSIOYM PO3BUTKY THYYKHX, QJalTUBHUX CTPYKTYp, IIO
MOENHYIOTh ABTOMATHU3AIlI0, MEpPEXEeBl MIAXOAW Ta BUKOPUCTAHHS IITYYHOIO
THTEJICKTY .

Boaunouac, iHTerpaiis y uudpoBuili IpocTip mnepeadaydae J0JAaTKOBI PU3MKH Ta
BUKJIMKH, IIOB’s3aHI 3 OaJaHCyBaHHSIM MDK TEXHOJIOTIYHUMH PIIICHHSIMU Ta
JTOJCHKUM  (hakTOpOM, 30KpeMa HeOoOXiIHiCTh HOBHX KOMIIeTeHIlil cepen
KepPiBHUKIB 1 mNpaniBHUKIB, 0e3leKka JaHMX Ta Ki0eppU3UKH, YNPaBJIiHHA
KOMAH/HOI0 B3a€EMOJI€I0 B PO3NOAUICHUX CepelOBHIIAX Ta BIACYTHICTH J0BipH
Mik yyacHukamu. [{udposizaiiis Bumarae Bij nepcoHaqy HOBUX HABHUYOK, 30KpEeMa
VOpaBIiHHSA BIJJAJICHUMH KOMaHAaMH, LHUQPPOBOi O€3MEeKHM Ta BHKOPHUCTAHHS
aBTOMATU30BaHUX IaTgopM. Y Oararbox Bumnagkax MCh cTUKaoThCs 3 MPoOIEMOIO
nediuuTy KaapiB, 3AaTHUX MpPAIlOBaTH y BIPTyaJbHOMY CEPEAOBHILI, a OCKUIbKU
BIpTyasibHI Oprasi3auli (pyHKI[IOHYIOTh JIMIIE Y HU(PPOBOMY MPOCTOPI, BOHU CTAIOTh
0o0’eKTaMHM aTaKk XakepiB Ta BUTOKY JaHMX. 3axucT 1H(opMalli BHUMarae
BIIPOBA/DKEHHSI  Cy4acHUX KiOepOe3NeKOoBUX  pillleHb, TakKUX SK OJIOK4YelH,
aBoakTopua apreHTH(ikauia, VPN tomo. OpHielo 3 TOJOBHUX MpoOIeM €
MIATPUMKAa €(QEeKTUBHOI KOMYHIKaIlli MDK WIeHaMH BIPTyaJdbHOI oOprasizaiii.
BiacyTtHicTe ¢i3udHHUX 3yCcTpiued YCKIAIHIOE KOOPAMHAINIO 3aBAaHb Ta PO3BUTOK
KOPIOPATUBHOI KYJIbTYpPH, a BiJICYyTHICTH JdOBipM Ta CKJIQAHICTH y KOHTPOII
BUKOHAHHS 3aBJIaHb MOXE CTaTH 3HAYHOIO MPOOJIEMOIO BIpTyaIbHUX OpTaHi3allii.

SIk 3a3Ha4ar0Th y cBoeMy nociimkerHi Jlimaek ta Ctamm [10], ocHOBHI UTaHHS,
K1 roctarTh nepes MCh y 11boMy KOHTEKCTI:

« ki Oi3Hec-nponecu NiUIsIraloTh aBTOMaTH3allli, a Kl MOTPeOyIOTh JTIOJICHKO1

y4dacri?

o Sk 3a0e3neunTH rapMOHiiiHE CIIBICHYBAaHHS aBTOMAaTHU30BaHUX CUCTEM 1

TpaaULIITHUX POOOYMX MPAKTUK?

o Sk eexTUBHO BUKOPUCTOBYBATH JIIOACHKUN KamiTal B yMOBax U(PPOBOi

€KOHOMIKH?

Haii6inpm  ycnimHuMu € TiOpuAHI MOJENl YHpPaBIiHHA, SIKI KOMOIHYIOTH
aBTOMATU30BaHI TPOILIECH Ta JIOJACHKI pimeHHs, 30epiratoun OajaHC MiX
TEXHOJIOTISIMHU Ta KOMITETCHI[ISIMH CITiIBPOOITHHKIB.
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IlepcniekTuBM Ta Mali0yTHI HANIPSIMHU J0CJIiIKeHb. BaXXJIMBUM HaNpsIMKOM JJIs
JOCITIDKEHb € OIlIHKAa E€KOHOMIYHO1 e(eKTHBHOCTI HHdpoBoi TpaHchopMmarlii sk
IHCTpYMEHTa MiJABHILIEHHsS KOHKypeHTocnpoMmoxkHocTi MCB. Bukopucranns Digital
Maturity Model (DMM) no3Bonsge oiiHoOBaTH piBeHb HHU(POBOI  3piIOCTi
IiAIPUEMCTB 32 KJIIOYOBUMH MapamMeTpaMmu, TakuMu sk BripoBamkeHHss CRM, ERP,
Al-ananitiky, aBTomMaTu3allli 6i3Hec-MpoIeciB Ta piBEHb TOTOBHOCTI NEPCOHATY 10
3MiH. 3rigHo 3 aHamizoM MakKin3i Jlimkuran [11], mianpuemMcTBa 3 BUCOKHM PiBHEM
1ugpoBizalii AeMOHCTPYIOTh Ha 35-50% BHIIY NPOAYKTHBHICTb, HK KOMIaHii, 110
JUIIE TIOYMHAIOTh BIPOBAHKCHHS TEXHOJOTIA. TakuM YWHOM, JIOCHIIKCHHS
ehekTUBHOCTI UG POBOI TpaHCHOpMaIlii MIOBHHHO BKIIIOYATH PO3poOKy Momaenei ROI
(Return on Investment) mst uugposux ixiniatus y MCB.

[HIIMM ~ HampsMKOM  JOCHIDKEHHS € poJib JAEp’KaBHUX 1HCTUTYLIN MpHU
BIIPOBA/KEHHI LU(PPOBUX pILIEHb, aJAalITOBAHUX 0 MOTPEO MAJIOro Ta CEPEIHBOrO
Oi3Hecy. €Bpomeiicbka koMicis [5] Big3Hawae, y pO3BHHEHHX KpaiHax JepiKaBHA
MIITPUMKa BKJIFOYA€ TPAHTH Ha ITU(POBI3alli0 Ta aBTOMAaTH3allii0 O13HECY, IHBECTHIIIT
B KkiOepOesreky Ta 1HPPACTPYKTypy XMapHUX OOYHMCIICHb, HAaBUaJbHI MPOTPaMU 3
UG poBOi rPaMOTHOCTI JUIS TAITPHUEMIIIB.

BucnoBku. [{udpona tpanchopmariis BiIKpuBa€e MUPOKI MOKIUBOCTI JJIsI MAJIOTO
Ta cepeIHhOro Oi13HeCy, 3a0e3Ieuyoun MABUIIEHHS €(eKTUBHOCTI, JOCTYM 10 HOBUX
PUHKIB Ta THYYKICTh Y pearyBaHH1 Ha BUKJIMKHU. BIpTyalibHi OpraHizaiii sk IHCTpyMEHT
ajanTaiii Majoro Ta CepeAHbOro OI3HECY 10 BHUKJIMKIB IM(PPOBOI E€KOHOMIKH,
T03BOJISIIOTH TMIAMPUEMCTBAM IIBHIKO pearyBaTH HA 3MiHH, 3HM)KYBAaTH BUTpATH Ta
MIJBUILYBAaTH KOHKYPEHTOCHPOMOXKHICTh. CydacHi UHQPOBI TEXHOJOTIi, TakKi
gk xmapHi  miargopmu, CRM-cucremun Ta aBTomaTH3aulis —Ol13HEC-TIPOIIECIB,
CTBOPIOIOTH YMOBHM ISl €(PEKTUBHOTO (DYHKI[IOHYBaHHS PO3MOAUICHHX KOMaH 1
BIpTyaJIbHUX MEPEX CIiBIIpalll.

Opnak, mo0 peanizyBaTd NOTeHLian UupoBi3allii, MANPUEMCTBA MOBUHHI HE
JIUIIE BIIPOBAKyBaTH HOBITHI TEXHOJIOTIi, a W ajanTyBaTH CBOi Oi3HeC-Mojenl,
po3BuUBaTH IU(POBI KOMIETEHINT Ta (opMyBaTH CTpaTerii ympaBlliHHSI PU3UKAMH.
[Tomanpiini HOCHIKEHHS MOXKYTh JIOMOMOITH 11€HTU(]IKYBaTH ONTUMAJIBHI MiAXOAH
no uudpoBoi TpaHchopmarllii, MO BpaxoBYIOTh cHenu]iky pi3HUX Tamxy3erl Ta
PUHKOBHX YMOB.
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1O MIUTAHHSA EBOJIIOIITI PUHKOBOI
THO®PACTPYKTYPHU

Omenbuak I'anna BosogumupiBua

CT. BUKJIaJa4 Kadeapyu MEHEDKMEHTY Ta TYpU3MY

K3BO «XopTtuiibka HallioHaJIbHa HaBYaJIBHO - peadutiTaiiitna akajgaemis» 30P
M. 3anopixoks, YKpaiHna

Po3BuTOK TOproBenbHOT IHOPACTPYKTYPH € OJHUM 13 HAMBAKIMBIIINX JOCSITHEHB
JIIO/ICTBA B EKOHOMIUHIN oprasizaiii. Bijg ctapogaBHIX pUHKIB 10 CYYaCHUX CKJIaTHUX
O1p>K, PO3BUTOK TOPTOBEJIILHUX CUCTEM MOCTIMHO CTUMYJTIOBAB €KOHOMIYHE 3POCTAHHS
Ta 1HHOBawlii. PaHH1 OapTepHi CHUCTEMH MIJKPECIIOBAIN KPUTUYHY MpoOiIemMy B
TOPriBil: MOTpeOdy B CTPYKTypOBAaHOMY, HAJIMHOMY TOPrOBOMY CEPEIOBHUIII.
3anpoBa/KEHHS BAIIOTU SIK CTAHAAPTU30BAHOTO 3aco0y OOMIHY 3MIHMJIO TOPTIBIIO,
CTBOPUBIIM OCHOBY JUIsl MOCHIIOBHHMX, MacIITa0OBaHUX PHUHKOBUX onepatiil. Lle
HOBOBBEJICHHS BUPIIIIO PyHIaMEHTaIbHY Hee(DEeKTUBHICTD OapTepy, KoJu mpodiema
TOYHOTO CIIBCTABIIEHHS TOTO, 1110 XOU€ OJIHA CTOPOHA, 3 TUM, L]0 MOXE 3allPOIIOHYBaTH
1HIIIa, 4aCTO MEPEIIKOKAJIO TOPTIBIII.

[TosiBa 1EeHTpaNi30BaHMX PHUHKIB CTaja HACTYIHOIO BaXXJIMBOK TMOMIEID B
iH(dpacTpykTypi Toprieii. 'amipHi 6a3apu Meconoramii, TuHaMIYHa TPEIbKa aropa Ta
posranyxeHi Mepexi [IIoBkoBOro unuisixy HIpOAEMOHCTPYBalIM, $IK OpraHi30BaHI
TOPTOBEJIbHI LIGHTPU MOXKYTh CIPHUSATU TOPriBil B Oe3npeneneHTHuX maciradax. Ll
PUHKH HE TUIBKU CIPUSIW TOPTiBIi, aje i Janu MOoYaToK OCHOBHHMM (DIHAHCOBHUM
MOCIyraM: MIHSAWIM MPONOHYBAJIM OOMIH BaJIOTH ISl MI>KHAPOJIHUX KYTILIB, TOJI SIK
nepin OaHKIpM HaJaBajld MO3UMKUA Ta KpeauTu ToproBisM [2]. Lli paHHI puHKH
BCTAHOBWJIM (PyHIAMEHTaJbHI MPUHLMIH, SKI JOCI aKTyalbHi: moTpeda B
LEHTPaTI30BaHUX MICISIX, CTAHJAPTU30BAHUX MPAKTUKAX, HAAIMHUX MOCEPEAHHUKAX 1
JOCTYII 0 (PIHAHCOBUX MOCTYT.

EBomrorist oimiiinux Oip>k 03HaMEHyBajla MEPEIOMHHI MOMEHT Yy PUHKOBIH
iHppacTpykrypi. ¥ 1801 pomi 3 JOHAOHCHKHMX KaB’SpeHb BHUHHKJIA JIOHIOHCHKA
dongosa Oipxka (LSE), a Amcrepnamcrka poHmoBa Oipska, 3acHoBaHa B 1602 porii,
BUHMKJIA Yyepe3 noTpedy roanachkoi Oct-IHackkol KoMItaHii B TOCTIHHUX TOPTOBUX
npuminieHHsx. LI ycraHoBu 3poOWIM PEBOMIOII0 B TOPTIBII, 3aMPOBAIMBIIN
CTaHJapTHU30BaHI KOHTPAKTH, CTBOPUBIIM KJIPUHTOBI MEXaHI3MH Ta PO3pOOUBIIU
HaJIIiHI npoueaypu po3paxyHkiB. CTBopeHHs JIOHIOHCHKOI po3paxyHKOBOI NajaTH B
1888 poui e OiblIe MiIBUILKAIO HAAIMHICTh PUHKY IIJISXOM YHPABIIHHS PU3HUKOM
KOHTpareHTa Ta 3a0de3neyeHHs: 0e3neuHux po3paxyHkiB. CTaHIapTH30BaH1 MPAKTUKH,
3aMpoBaXKEeHI MMHU Olp’KaMM, 3MEHILIWIN CYNEpPeuKH Ta MIABULIMIM JOBIPY cepel
YYaCHUKIB DPHUHKY. IXHi (i3uuHi TOprosi MaiigaHumku 3a0e3nednay e(eKTUBHE
BUSBJICHHS IIH 1 OUIBII OOCSTH TpaH3akKIlii, a MEXaHI3MU KJIIPUHTY 3a0e3MeUriIu
HaJIiHUN po3paxyHOK yroA. Lli po3poOKM CTBOpUIM CTPYKTYpy, fAKa MOIJA
MIATPUMYBATU JieAalli CKIIaaHII (IHAHCOBI oneparii.
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[{i icropuyHi OCHOBH JEMOHCTPYIOTh, SIK HaJeXHA 1HPPACTPYKTypa IO3BOJISE
PHHKaM IMPOIBITATH 3aBAsKHA HAAIHHOCTI, MAaCIITA00BAHOCTI Ta OBIpl. PO3BHBatOYHCH,
TOPTOBEJIbHI MallJaHYMKH MMOCTIHHO JOBOJWIIM, 11O YCIIX 3aJICKHUTh BIJl CUCTEM, SIKi
MOXYTh aJanTyBaTucs, 30epiraroud OCHOBHI NPHUHIMOM poOOTH. 3AATHICTH
MaciTaOyBaTy omeparlii, 1HTerpyBaTH pi3HOMAHITHMX YYacHUKIB 1 30epiraru
THYYKICTh B yMOBaX MIHJIMBUX BUMOT PHUHKY 3aJIMIIAETHCS CHOTOIHI TaKOK XK
BaKJIMBOIO, sK 1 Ha paHHiX puHKax. [1lnsax Big 6a30Boro 6apTepy A0 CKJIaJHUX OOMiHIB
JEMOHCTpPY€ HE3MIHHY BaXKJIMBICTh HAJ1MHOT pUHKOBOI 1HGpacTpyKTypu. JuBisdnch y
MaliOyTHE TOPriBii, Il ICTOPUYHI YPOKM HAaraayioTh, IO JJs YCHIIIHUX PHHKIB
NOTPiOHI CUCTEMH, SIKI MOXKYTh PO3BUBATHCS, 30epiraroun pyHnaMeHTaIbH1 TPUHIIUIIN
e(eKTUBHOI Ta HaJIITHOT TOPTIBIIL.

EBoutroriis B (p13MUHUX TOPrOBUX MalJJaHYMKIB JI0 Cy4aCHUX U(POBUX PUHKIB €
OJIHIEIO 3 HAWMMMOIIMX TpaHcpopMaliid y (iHaHCOBIHM icTopii. BigkpuTi TOproBeabHi
ssmu Hplo-HMopkepkoi dormoBoi 6ipxi (NYSE) i Uukasbkoi ToBaproi 6ipxi (CME)
CTaJIM MPUKIIAIOM TPATUIIIHHOT pUHKOBOI IHPPACTPYKTYpH Ha MKy CBOTO PO3BUTKY. L1
JMHAMIYHI CEpeIOBUIIA CIPUSIN BUSHAYCHHIO I[IH Y peajJbHOMY Yaci Yepe3 JIOIChKY
B32€EMOJII10, aJIe BOHH 31TKHYJIUCS 3 BIACTUBUMH OOMEKEHHSIMU MACIITA00BAHOCTI Ta
e(eKTUBHOCTI. Y Mipy TOTO, SIK PUHKH TIEPEXOAUIIN BI] CTPYKTYP CHIJIBHOTO BOJIO/IIHHS
10 JIeMyTyali30BaHMUX, KOMEpPLIMHMX oOpraHizaliif, IOCWJIIOBaBCS TUCK Ha
€KCITOHEHI[IaJIbHO 3pOCTalodi 00cATy TopriB. PyuHi Topropi MaiiJaHUMKH, HE3BAXKAIOUU
Ha iXHIO €(EKTUBHICTh Y BU3HAUYEHHI I[1H, IPOCTO HE MOIIIA BCTHIaTH 32 BUMOTaMU
Cy4acHUX PHUHKIB 100 00csriB. [llogenHi TpaH3akmii, sIKI KOJTUCh OOYMCIIOBAIUCS
TUCAYAMHU, MajJW MOTEHUIal I MacwTaOyBaHHSA IO MUIbHOHIB, 30epiraroud mpu
LbOMY TOYHICTh 1 CYTT€BO 30UIBIIYIOUYM AKIIOHEPHY BAPTICTh ISl HOBUX BIIACHHKIB
Ux O1pK uepes mpoliec AeMyTyai3allii.

3anmyck NASDAQ y 1971 poui sk nepuioi MOBHICTIO €IEKTPOHHOI (POHI0BOI O1pKi
CTaB KJIOYOBUM MOMEHTOM Yy PO3BUTKY PHHKY. 3aMiHUBIIM (PI3UYHI TOPIOBI
MaiiJaHYuKd KOMII FOTepHUMH Mepexxkamu, NASDAQ mnpoaemMoHCTpyBaia, SK
TEXHOJIOTII MOX€ 3HA4YHO IIJBUIIUTHA IIBUJKICTH TOPTIBII Ta JOCTYIHICTS,
30epirarouu HiJTIICHICTh PUHKY.

Benukuit BuOyx y Jlonnoni 1986 poky mpuckopus 1o 1iudpoBy TpaHchopmariiito.
Le# kaTamizaTop Ieperydilii ClIOHyKaB J0 MOBHOTO MEPEXOAY BiJl pyYHUX TOPTOBUX
margopM 0 eJIEKTPOHHUX, TpaHC(HOPMYBABIIM HE JIMIIIE TEXHOJOTI0, aje i BCIO
CTPYKTYpPY PUHKY. ABcTpasiiicbka Oipxa 1inHux namnepiB (ASX) 3'sBuiiacs Hezabapom
MicAsi 1bOrO, CTABIIM OJHUM 13 MEpIIUX MPUXWIBHUKIB €JIIEKTPOHHUX TOPriB
Harnpukinii 1980-x pokiB. Tum wacom OMX (temep 1e uyactuHa Nasdaq) crana
HOBaTOPCHKOIO CHUJIOI0, PO3POOJISIIOUM Ta HAJAl0YM €JIEKTPOHHI TOPTOBl CHUCTEMH
yucieHHUM OipxkaM, Bkimrodaroun ASX, mpotsrom 1990-x pokiB 1 miznime. Lli
HIIIIAaTUBA 3  MOJEpHi3alii MPOAEMOHCTpPYBajiu, SK IOKpalleHa PUHKOBA
iH(ppacTpyKTypa MOXe BIJKPUTH HOBI PIBHI y4acTl Ha PUHKY Ta JIKBIIHOCTI 3a
paxyHOK 301IbIIICHHS 1HO3€MHOT BIIACHOCTI Ta 00CSTIB TOPTiBii [2].

Cydacna mudpona iHPpacTpyKTypa CTUKAETHCA 3 HOBUMHU BUKiMKamu. [{udposi
TEXHOJIOT1{ Ta iX BIIEBHEHE 3aCTOCYBaHHsI B yCiX c(epax (yHKLIOHYBaHHS CyCHIbCTBA
— HEBIJI’€MHA YaCTHHA XUTTA B CydacHUX peanisix [4]. Punku nmoBuHHI 6e3nepebiitHO
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oOpoOIATH pI3HOMAHITHI KJIaCH aKTHBIB Ha B3a€EMOIOB’S3aHUX TIIOOATBHHUX
MalJlaHurMKaX, 3a0e3Meuyroud CTaOUIbHY MPOAYKTHBHICTh. PO3BUTOK TOpPTriBIl 3
HU3BKOIO 3aTPUMKOIO0 Ta BHCOKOYACTOTHHMX CTpATErid BUKIMKAB BaXKJIWBI MUTAHHS
II0JI0 CIPaBEUIMBOCTI Ta €()EKTUBHOCTI PUHKY. Xo04ya MIKPOCEKYHJIHI MepeBaru Ta
CKJIaJIH1 apOiTpaskH1 MOXKJIMBOCTI CTBOPHIIM MOMKIIMBOCTI JIJISI ISIKUX YYAaCHUKIB PUHKY,
HEOOX1THO 3amuTaTH, YW I[l TEXHOJIOT14H1 JOCSATHEHHS CHpaBAl IOKPallylTh
BIIKPUTTS I[IH YW MPOCTO JalOTh IepeBary ao0pe 3a0e3nedyeHuM 1Hcaiaepam,
(aKkTUYHO OBEpPTAIOUM HAC HAa KPYTH CBOS 3 TAMH CAMUMHU OCHOBHHUMU HENIOJIIKaAMH, 3
SAKUMH 3ITKHYJIUCS BENUKI siMU. [HTerpaiis cy4yacHHX TOPTOBEIbHHX IIaTGopm i3
3acTapUIMMHU  CHCTEMaMH BHMAara€ peTeNbHOI OpPKECTPOBKUA ISl  MIATPUMKHU
Oe3mepepBHOCTI Oi3HECY - 3aBHaHHS, SKE CTA€ BCE CKIAAHINIAM 13 MPOJOBKECHHSIM
TOHKHU 030pO€HB 32 MIBUJIKICTD.

XwmapHi obuncienss, APl ta miuargopmu nporpamMHOro 3a0e3ne4eHHs K NOCIyTH
(SaaS) craim TpaHcpopMaUIMHUMH PIMICHHSIMHU [JI BUPIMIEHHA LUX IPOOJIEM.
XMapHa iHGpacTpykTypa A03BOJIA€ Oip)kaM JMHAMIYHO MaciuTaOyBaTu omeparii,
pearyrouu Ha BUMOTH PUHKY 0€3 3HaYHUX 1HBECTHI[IN y oOnanHanus. APl cnpusitots
0e3moraHHii iHTETpalli Mi>K TOPrOBUMH TUIaTHOPMaMH Ta ICHYIOUMMH €KOCUCTEMaMU,
TOMl SIK MOJENI JOCTaBKA SaaS TMpPONOHYIOTh THYYKICTH Yy PO3TOpTaHHI Ta
ob6ciyroByBanHi [3]. Lli TeXHOJIOTTYHI TOCATHEHHS TIEPECOCMUCIIHIN T€, 110 MOKJIMBO
B puHKOBiN 1HpacTpykrypi. CyuacHi 1uiarGopmu Temep MOXKYTh 3allpOIOHYBaTH
IIBUJKUNA BUX1JI Ha PUHOK, Oe3nepeOiiiHe yNpaBiIlHHS ONEpaLisiMU Ta MOXKJIUBICTH
aganramii SK TpaJULIMHUX, TaK 1 HU(PPOBHX AaKTUBIB. 3aBASKH HACTPOIOBAHUM
HabopaM 1HCTPYMEHTIB 1 BILAKpUTUM API puHKH MOXYTh ITOCATTH JIETKO1 IHTETpallii 3
ICHYIOUMMH €KOCHUCTEMaMu, 30epirarouu 0e3nepeOiitHy NpOAYKTUBHICTh Y Oyb-IKOMY
Maciitaoi.
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The human respiratory system provides oxygen intake and carbon dioxide removal.

The circulatory system provides the transport of gases and other substances
necessary for the body.

The exchange of O2 and CO2 between the body and the environment is carried out
through a series of successive processes:

Pulmonary ventilation is the exchange of gases between the environment and the
lungs.

Pulmonary respiration is the exchange of gases between the alveoli of the lungs and
the blood.

Internal (tissue) respiration is the exchange of gases between the blood and body
tissues.

The respiratory system is a set of organs and tissues that provide pulmonary
ventilation and pulmonary respiration. The respiratory system consists of the airways
and the lungs themselves.

A person inhales air, it enters the nose and nasal cavity.

The nasal cavity contains olfactory receptors, with the help of which we distinguish
smells. Also in the nasal cavity there is hair, designed to trap dust particles coming
with the air from the atmosphere. Air, passing through the nose and nasal cavity, enters
the nasopharynx. The nasopharynx is covered with a mucous membrane enriched with
blood vessels, due to which the air is heated and humidified.

The trachea begins at the lower end of the larynx and descends into the chest cavity
where it divides into left and right bronchi. Entering the lungs, the bronchi gradually
divide into smaller and smaller tubes - bronchioles, the smallest of which is the last
element of the airways.
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The smallest structural element of the lung is the lobule, which consists of a terminal
bronchiole and an alveolar sac. The walls of the pulmonary bronchiole and alveolar sac
form the alveoli.

The lungs (pulmonary lobules) consist of: terminal bronchioles; alveolar sacs;
pulmonary arteries; capillaries; veins of the pulmonary circulation. Air, passing
through the bronchi and bronchioles, fills a large number of alveoli - pulmonary sacs,
in which gas exchange between the blood and alveolar air occurs.

The walls of the alveoli consist of a thin film that contains a large number of elastic
fibers. With the help of which the alveolar walls can expand, thereby increasing the
volume of the alveoli. The diameter of each alveolus is about 0.2 mm.

And its surface area is about 0.125 mm. There are about 700 million alveoli in the
lungs of an adult. That is, their total surface area is about 90 m2. Thus, the respiratory
surface is 60-70 times larger than the surface of the human skin. When you take a deep
breath, the alveoli stretch, and the respiratory surface reaches 250 m2, exceeding the
body surface by more than 125 times.

The essence of the gas exchange process is the transfer of oxygen from the alveolar
air into the venous blood, which circulates through the pulmonary capillaries (oxygen
absorption), and the transfer of carbon dioxide from the venous blood into the alveolar
air (carbon dioxide release).

This exchange occurs through the thin walls of the pulmonary capillaries according
to the laws of diffusion, due to the difference in partial pressures of gases in the alveoli
and blood. Oxygen-enriched blood from the lungs is carried throughout the circulatory
system, giving oxygen to enrich the tissues and taking carbon dioxide from them.

Oxygen entering the blood is delivered to all cells of the body. Oxidative processes
important for life occur in the cells. Giving oxygen to the cells, the blood captures
carbon dioxide and delivers them to the alveoli. This process is internal or tissue
respiration.

The change in the shape of the chest is caused by the movements of the ribs and the
diaphragm. The most important of the main respiratory muscles is the diaphragm.
Normally, the diaphragm has the shape of a dome protruding into the chest cavity.
During inhalation, the diaphragm flattens as a result of the contraction of its muscle
fibers.

During exhalation, it is adjacent to the inner wall of the chest. The rise of the ribs
during inhalation is caused mainly by contractions of the external intercostal muscles.
Their fibers are oriented in such a way that the point of attachment to the underlying
rib is located further from the center of rotation than the point of attachment to the
overlying rib.

As a result, the rib cage rises due to the external intercostal muscles. Under normal
conditions, most of the internal intercostal muscles are oriented in such a way that when
they contract, the overlying rib is pulled toward the underlying one, and the entire rib
cage is lowered. During the respiratory cycle, the intrapleural pressure and
intraalveolar pressure undergo characteristic changes. When the shape of the chest does
not change for a short period of time, the pleural cavity is subject to only one force: the
elastic recoil of the lungs, creating a "negative" pressure in the pleural cavity. In this
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case, the alveolar pressure inside is zero. When inhaling, the alveoli expand, but the
rate of air flow into them slows down due to the resistance of the airways.

As a result, the pressure in the alveoli decreases and becomes negative in relation to
the atmospheric pressure. Under the influence of this decreased intra-alveolar pressure,
the pressure in the pleural cavity also becomes more "negative™. Thus, the intra-pleural
pressure during respiratory movements is equal to the sum of the intra-alveolar pressure
at a given moment in time.

During exhalation, the opposite is true. The intra-alveolar pressure becomes
"positive™ and as a result, the pressure in the pleural cavity decreases. Gas exchange in
the lungs Gas exchange in the lungs is a set of gas exchange processes (oxygen
consumption and carbon dioxide release) between the body and the environment.

The gas mixture in the alveoli that participates in gas exchange is commonly called
alveolar air. The content of oxygen and carbon dioxide in the alveoli depends primarily
on the level of alveolar ventilation and the intensity of gas exchange.

The content of alveolar air during normal breathing remains constant (14% oxygen,
5.6% carbon dioxide, the rest is nitrogen and a very small amount of inert gases), since
only 1/7 of the alveolar air is renewed with each breath. In addition, gas exchange in
the lungs occurs continuously, during inhalation and exhalation, which helps to
equalize the composition of the alveolar mixture.

The partial pressure of gases in the alveoli is 100 mm Hg for oxygen and 40 mm Hg
for carbon dioxide. The partial pressures of oxygen and carbon dioxide in the alveoli
depend on the ratio of alveolar ventilation to pulmonary perfusion (capillary blood
flow).

In a healthy person at rest, this ratio is 0.9-1.0. In pathology, this balance can
undergo significant shifts. With an increase in this ratio, the partial pressure of oxygen
in the alveoli increases, and the partial pressure of carbon dioxide decreases, and vice
versa.

The partial pressure of oxygen in the alveoli (100 mm Hg) is significantly higher
than the oxygen tension in the venous blood entering the pulmonary capillaries. The
gradient of the partial pressure of carbon dioxide is directed in the opposite direction
(46 mm Hg at the beginning of the pulmonary capillaries and 40 mm Hg in the alveoli).

These pressure gradients are the driving force of oxygen and carbon dioxide
diffusion, i.e. gas exchange in the lungs. According to Fick's law, the diffusion flow is
directly proportional to the concentration gradient. The diffusion coefficient for carbon
dioxide is 20-25 times greater than that of oxygen. All other things being equal, carbon
dioxide diffuses through a given layer of the medium 2025 times faster than oxygen.

This is why the exchange of carbon dioxide in the lungs occurs quite completely,
despite the small gradient of the partial pressure of this gas. When each erythrocyte
passes through the pulmonary capillaries, the time during which diffusion is possible
is relatively short (about 0.3 s).

However, this time is quite sufficient for the tension of respiratory gases in the blood
and their partial pressures in the alveoli to become practically equal. Although the
content of oxygen and carbon dioxide in the blood in a physically dissolved state is
relatively small, this state plays a significant role in the vital activity of the organism.
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In order to bind with certain substances, respiratory gases must be delivered to them
in a physically dissolved form. Most of the oxygen is carried by the blood in the form
of a chemical compound with hemoglobin. 1 g of hemoglobin can bind 1.39 ml of
oxygen, but when analyzing the gas composition of the blood, a smaller value is
obtained (1.34-1.36 ml of oxygen per 1 g of hemoglobin).

This is due to the fact that a small part of hemoglobin is in an inactive form. Thus,
it can be considered that in vivo 1 g of hemoglobin binds 1.34 ml of oxygen. This is
the so-called Hufner number. Under natural conditions, hemoglobin is not completely
oxygenated. The reaction reflecting the combination of oxygen with hemoglobin obeys
the law of mass action.

This means that the ratio between the amount of hemoglobin and oxyhemoglobin
depends on the content of physically dissolved oxygen in the blood, the latter being
proportional to the oxygen tension. The percentage of oxyhemoglobin to the total
hemoglobin content is called the oxygen saturation of hemoglobin.

According to the law of mass action, the saturation of hemoglobin with oxygen
depends on the oxygen tension. Graphically, this dependence is reflected by the
oxyhemoglobin dissociation curve. This curve has an S-shape. The configuration of
the oxyhemoglobin dissociation curve is important for the transfer of oxygen by the
blood.

During the process of oxygen absorption in the lungs, the oxygen tension in the
blood approaches the partial pressure of this gas in the alveoli. In young people, the
oxygen tension is about 95 mm Hg. At this tension, the saturation of hemoglobin with
oxygen is approximately 97%.

With age and lung disease, arterial oxygen tension may decrease significantly;
however, since the oxyhemoglobin dissociation curve on the right side is almost
horizontal, blood oxygen saturation decreases only slightly.

Thus, at the end of the literature review, we can say about the value of studying this
activity of the respiratory system in medicine in general.
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Abstract. Colorectal cancer (CRC) is one of the most prevalent malignancies
worldwide, with increasing evidence highlighting the role of the gut microbiome in its
development and progression. The gut microbiota influences carcinogenesis through
various mechanisms, including chronic inflammation, genotoxic effects, and
modulation of host immune responses. Specific microbial species, such as
Fusobacterium nucleatum, Escherichia coli (pks+ strains), and Bacteroides fragilis,
have been implicated in tumorigenesis through their ability to produce pro-
inflammatory metabolites, alter DNA integrity, and affect epithelial barrier function.
This review explores the latest findings on the molecular interactions between the gut
microbiota and host genetic factors, emphasizing their role in CRC initiation and
progression. Understanding these mechanisms may provide novel strategies for CRC
prevention, early diagnosis, and targeted therapies based on microbiome modulation.

Keywords: colorectal cancer, gut microbiome, molecular biology, cancer
genetics, microbiota-host interactions, tumorigenesis, immune modulation, epithelial
barrier, carcinogenesis.

Introduction. Colorectal cancer (CRC) accounts for about 10% of the total
number of malignancies diagnosed worldwide and causes almost 700,000 deaths
annually, ranking as the third most lethal type of cancer. CRC formation occurs
because of a long process involving successive stages from a polyp to an adenoma and
further to a malignant tumor. This transformation is influenced by both genetic and
external factors. According to studies among twins and family members, the
heritability of CRC is estimated at between 12-35%, which highlights the significant
role of environmental factors in the development of the disease. In particular, the
Western type of diet and lifestyle contribute to the development of CRC through its
influence on the composition of the intestinal microbiome [1].

Microorganisms inhabiting the intestine play a key role in the regulation of
metabolic processes and the body's immune response, being in constant interaction
with intestinal epithelial cells. A violation of the composition of the microbiome
(dysbiosis) is associated with the development of various diseases, including malignant
neoplasms. Increased concentration of pathogenic microorganisms in the intestine
contributes to carcinogenesis. For example, Helicobacter pylori cause chronic
inflammation of the gastric mucosa and genetic instability, which contributes to the
development of gastric cancer. Although there is no convincing evidence that a specific
type of bacteria directly initiates CRC, studies show that Bacteroides fragilis, pks+
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Escherichia coli, and Fusobacterium nucleatum can contribute to tumor progression

[2].

Patients with CRC show a significant imbalance of the microbiome, which, as
studies have shown, is closely related to the development and progression of the disease.
Early changes in the microbial composition of the intestine open the prospects of using
certain bacteria as biomarkers for noninvasive diagnosis of CRC. Traditional screening
tests, such as guaiac fecal occult blood test (QFOBT) and fecal immunochemical test
(FIT), have limited sensitivity to the early stages of the disease. However, studies show
that combining the analysis of the fecal microbiome with gFOBT or FIT significantly
increases the effectiveness of diagnosis [3].

In addition, the growth of the population of pathogenic bacteria, such as F.
nucleatum, and the accumulation of bacterial toxins in the intestine affect not only the
development of CRC, but also the effectiveness of antitumor therapy. For example,
patients with high concentrations of F. nucleatum in tumor tissue have increased
resistance to oxaliplatin. Preclinical studies on xenograft models have shown that F.
nucleatum promotes the development of CRC drug resistance through the activation of
cancer cell autophagy via Toll-like receptor (TLR)-4 and the MYDB88 signaling
pathway [4].

Thus, the study of the intestinal microbiome opens up new perspectives in the
diagnosis and therapy of CRC. Identification of specific microbial markers can
significantly improve early diagnosis, and modification of microbiota composition is a
potentially effective approach to personalized cancer therapy. This review examines
the existing data on the relationship of the intestinal microbiome with CRC, the
mechanisms of its influence on carcinogenesis, as well as the prospects for using
microbial markers for the diagnosis and therapy of the disease [5].

The relationship between gut microbiome and colorectal cancer:

Modern high-throughput sequencing technologies have become widely used in
microbiological research, allowing detailed study of the composition and functions of
the intestinal microbiome. Metagenomic analysis of stool and tissue samples provides
highly accurate determination of microbial composition at the level of individual
species and even strains and reveals the mechanisms of interaction of the microbiome
with the human body. Studies show that an imbalance of intestinal microflora is one of
the key characteristics of colorectal cancer (CRC), which is confirmed by both
fundamental and clinical studies. In particular, patients with CRC have a significant
increase in the number of procancerogenic microorganisms (Bacteroides fragilis,
Enterococcus faecalis, Escherichia coli, Fusobacterium nucleatum, Peptostreptococcus
anaerobius, Porphyromonas and Micromonas parvum), while the number of potentially
protective bacteria (Clostridium butyicum, Roseburia and Bifidobacterium) decreases

[6].

Analysis of tissue biopsies at various stages of CRC highlights the role of
dysbiosis in the process of malignancy, pointing to the importance of the intestinal
microbiome in the initiation and progression of the tumor process. Additional evidence
of the effect of the microbiome on CRC was obtained in experimental models: in sterile
mice and in animals treated with azoxymethane (AOM), increased formation of polyps
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and more pronounced intestinal dysplasia were noted during transplantation of fecal
samples from patients with CRC. These data confirm that the gut microbiome plays an
Important role in carcinogenesis and may become a key target for early diagnosis and
therapeutic intervention [7].

Mechanisms of influence of microbiota on carcinogenesis:

Chronic inflammation plays a key role in the development of colorectal cancer
(CRC). It is assumed that microbiota contributes to carcinogenesis through several
mechanisms:

e Disruption of the barrier function of the intestinal epithelium in CRC activates
inflammatory processes induced by commensal bacteria, which contributes to
the formation of tumors.

e Pathogenic bacteria can initiate inflammation of the colon, contributing to
carcinogenesis.

e Bacteria with genotoxic properties can cause accumulation of DNA damage in
intestinal epithelial cells.

e Changes in the composition of the microbiota and its metabolic processes can
modulate the progression of colon tumors [8].

The role of Bacteroides fragilis

Enterotoxigenic Bacteroides fragilis (ETBF) is one of the most common
anaerobic bacteria associated with intestinal diseases. Their virulent factor, the
Bacteroides fragilis toxin— destroys E-cadherin in the intestinal epithelium, increasing
its permeability and causing inflammatory processes. The presence of these bacteria
and their toxin in tumor tissues correlates with a worse prognosis of the disease. In
experimental models, ETBF infection in mice induced colitis and accelerated the tumor
process by activating IL-17A. These bacteria stimulate IL-17 production in both Th17
and yo-T cells [9].

The molecules released by ETBF promote the formation of exosome-like
nanoparticles containing sphingosine-1-phosphate, CCL20, and prostaglandin E2
(PGE2), which attract Th17 cells and promote their proliferation. IL-17A, in turn,
supports the growth of transformed colon epithelial cells and promotes the
accumulation of myeloid suppressor cells (MDSC), which suppress the immune
response. In addition, ETBF toxin activates spermine oxidase (SMO), which leads to
the formation of reactive oxygen species (ROS) and DNA damage. The use of an SMO
inhibitor reduces ETBF-associated carcinogenesis [10].

The role of Fusobacterium nucleatum

Fusobacterium nucleatum are anaerobic bacteria associated with inflammatory
diseases, cardiovascular pathologies, and CR. These bacteria are found mainly in CRC
tumor tissues and are associated with an unfavorable prognosis. Their presence
correlates with increased expression of IL-17A and TNF-a, which are involved in
carcinogenesis [11].
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The FadA protein produced by Fusobacterium nucleatum selectively binds to
intestinal epithelial cell E-cadherin, activating the B-catenin signaling pathway and
promoting the expression of oncogenic and proinflammatory genes. Another molecule,
Fap2, interacts with the TIGIT receptor, suppressing the activation of T cells and
reducing the activity of NK cells, which leads to immune evasion of the tumor [12].

The role of Peptostreptococcus anaerobius

Peptostreptococcus anaerobius are gram—positive anaerobes found in the oral
cavity and intestines. Their number is significantly higher in the stool samples of
patients with CRC compared to healthy people [60]. These bacteria activate TLR2 and
TLR4 receptors on intestinal epithelial cells, promoting increased production of
reactive oxygen species, which stimulates cholesterol synthesis and cell proliferation
[13].

Other microorganisms associated with carcinogenesis

Some sulfidogenic bacteria are involved in the production of hydrogen sulfide,
which is associated with an increased risk of ulcerative colitis and CRC. Their
metabolites can have genotoxic and pro-inflammatory effects, contributing to
carcinogenesis.

Thus, the intestinal microbiota plays a key role in the development of CRC,
affecting inflammatory processes, the epithelial barrier, the immune system, and the
molecular mechanisms of tumor growth. The study of these mechanisms opens new
possibilities for the diagnosis and therapy of CRC, including the development of
microbiomics biomarkers and targeted strategies for influencing pathogenic microbial
communities [14].

Modification of the intestinal microbiota

Changing the composition of the intestinal microbiome is possible due to dietary
adjustments. This includes the consumption of prebiotics (for example, dietary fiber),
reducing fat intake, a predominantly plant-based diet, eliminating or significantly
reducing consumption of red and processed meat, and increasing intake of probiotics
and postbiotics (microbial fermentation products such as short-chain fatty acids). To
achieve the best effect, these measures should be combined with body weight control
and physical activity [15].

Probiotics are living microorganisms that contribute to the improvement or
restoration of the intestinal microflora with sufficient intake. In the case of colorectal
cancer (CRC), preclinical studies have shown that some bacteria, such as
Bifidobacterium and Lactobacillus spp., have anticancer properties. They can suppress
the proliferation of cancer cells, cause their programmed death (apoptosis), modulate
the body's immune response, neutralize carcinogenic toxins, and synthesize antitumor
compounds, including butyrate. These microorganisms are widely used in food
additives. In 2002, the FAO/WHO defined probiotics as living microorganisms that
have a positive effect on health when consumed sufficiently [16].

Probiotics perform several functions, including protection against pathogenic
bacteria, strengthening of the intestinal barrier, participation in metabolic processes,
anti-inflammatory effect, stimulation of immune reactions and influence on the
interaction between the intestine and the central nervous system. This helps to reduce
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anxiety, depression, and pain sensitivity. In recent years, probiotics have been used to
prevent and treat diseases such as antibiotic-associated diarrhea, Clostridium difficile
infections, autoimmune and cardiovascular diseases, as well as respiratory infections.
However, not all preclinical and clinical studies have confirmed their effectiveness.
Questions regarding the optimal composition of probiotics, their strain diversity,
colonization of the intestine, interaction with the microbiome, and possible side effects
remain unresolved [17].

Prebiotics are indigestible food components that promote the growth of
beneficial bacteria in the intestine and thereby improve human health. For example, in
combination with inulin, probiotics Lactobacillus rhamnosus GG and Bifidobacterium
lactis Bb12 alter the intestinal microbiota, increasing the number of beneficial
lactobacilli and bifidobacteria, while reducing the number of pathogenic Clostridium
[18].

Postbiotics are products of microbial fermentation, such as metabolites, short-
chain fatty acids (SCFAs), fragments of microbial cells, functional proteins,
extracellular polysaccharides, and other biologically active compounds. They enhance
the effect of prebiotics, and one of their promising varieties are oncomicrobiotics —
bacterial cocktails or their metabolites that promote antitumor immune response [19].

In addition to dietary interventions, selective antibiotics can be used to modulate
the microbiota, which can suppress bacteria associated with carcinogenesis or enhance
the activity of beneficial commensals. For example, antibiotics targeting
Fusobacterium nucleatum, such as beta-lactam compounds, metronidazole, and
clindamycin, have demonstrated efficacy in reducing tumor volume in CRC, with
metronidazole proving to be the most effective. However, broad-spectrum antibiotics
can weaken the immune response to immunotherapy, so their use should be combined
with diet, prebiotics, probiotics, and fecal microbiota transplantation (TFM) to achieve
optimal effect [20].

TFM is carried out in accordance with international recommendations, including
screening and selection of donors, laboratory studies of their biomaterial, preparation,
storage and introduction of the transplant into clinical practice. Banks of frozen donor
feces are created for the convenience of storing biomaterial. TFM is also being
investigated in the context of the treatment of other diseases associated with dysbiosis,
including metabolic, neurological, cardiovascular, and rheumatological pathologies
[21].

New methods for modifying the intestinal microbiota are being developed,
including bioengineering intestinal microorganisms, creating genetically engineered
probiotics, and using bacteriocins or bacteriophages to selectively affect the
microbiome [22].

CONCLUSION.

The gut microbiome plays a critical role in the molecular and genetic mechanisms
underlying colorectal cancer (CRC) development. Specific bacterial species contribute
to tumorigenesis through pro-inflammatory pathways, DNA damage, and immune
system modulation. The intricate interactions between the microbiota and host genetics

107



MEDICINE
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

highlight the complexity of CRC pathogenesis, emphasizing the need for further
research to elucidate these mechanisms. Understanding the role of the gut microbiome
in CRC may open new avenues for early diagnosis, prevention, and microbiome-
targeted therapies. Future studies should focus on identifying microbial biomarkers and
developing therapeutic strategies to modulate gut microbiota composition, ultimately
improving CRC patient outcomes.
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Orthodontic anomalies are a common problem in modern dentistry, as a
significant proportion of the population has abnormalities in the formation of the
dentofacial apparatus. Thus, among patients of orthodontic clinics in Kathmandu, more
than 40 % had various dental anomalies that required correction [1]. Similar studies have
found that in children from Saudi Arabia the frequency of such abnormalities reached
36.4 % [2]. This confirms the need to improve diagnostic approaches and standardize
cephalometric parameters for different facial morphotypes. Cephalometric analysis, in
particular the COGS method, is an important tool for determining the spatial position of
the teeth and their relationship with the elements of the facial skeleton. Taking into
account sexual and morphotypological characteristics allows you to establish the limits
of the norm and create more accurate diagnostic algorithms for orthodontic treatment.
Studies of the relationship between facial morphotype and dental arch parameters have
shown that boys and girls with a wide face have significant differences in linear
characteristics that correlate with teleradiometric indicators [3]. Determining the
percentile range of such parameters in the Ukrainian population will allow for the
formation of more substantiated reference values, which will contribute to improving
diagnostics and the effectiveness of orthodontic treatment.

Aim: in Ukrainian young men (Y M) and young women (Y W) with orthognathic
occlusion, to establish the limits of the percentile range of cephalometric parameters
using the COGS method, which characterize the position of the teeth depending on the
facial types.

Cephalometric analysis of lateral teleradiographs of 46 YM and 72 YW with a
physiological bite as close as possible to orthognathic was carried out according to the
COGS method [4] in the OnyxCeph3™ software, version 3DPro, Image Instruments
GmbH, Germany. Considering the large number of metric characteristics used in the
COGS method, we used the distribution of teleradiographic indicators proposed by
Dmitriev M. O. [5, 6, 7], according to which indicators that actually characterize the
position of individual teeth relative to each other and cranial structures belong to the
third group (Fig. 1). The determination of the facial type was carried out according to
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the values of the Garson morphological index [20]. The limits of the percentile range
of the obtained indicators were determined in the licensed package “Statistica 6.0”.

The following limits of the percentile range of linear and angular indicators
characterizing the position of teeth in Ukrainian YM and YW with orthognathic bite
with different facial types have been established:

the value of the 1u-NF distance — in YM and YW with a very wide facial type,
respectively 23.4 — 26.0 mm and 23.1 — 26.2 mm; in YM and YW with a wide facial
type, respectively 27.0 — 28.9 mm and 24.9 — 28.2 mm; in YM and YW with an average
facial type, respectively 24.4 — 28.7 mm and 25.5 — 30.0 mm; in YM and YW with a
narrow facial type, respectively 24.7 — 28.4 mm and 24.8 — 27.6 mm;

HR=Iine
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Figure 1. The main cephalometric points and measurements according to the COGS
method that characterize the position of the teeth: 1 — distance 1u-NF; 2 — distance 1I-
MP; 3 — distance 6u-NF; 4 — distance 61-MP; 5 — angle OP-HP; 6 — angle Max1-NF;
7 —angle Mand1-MP.

the value of the distance 1I-MP — in YM and YW with a very wide face type,
respectively 36.8 — 39.6 mm and 34.5 — 36.9 mm; in YM and YW with a wide face
type, respectively 38.2 —41.5 mmand 35.9 — 38.9 mm; in YM and YW with an average
face type, respectively 38.8 — 42.5 mm and 37.2 — 41.1 mm; in YM and YW with a
narrow face type, respectively 37.9 — 42.1 mm and 36.6 — 39.2 mm;

the value of the distance 6u-NF — in YM and YW with a very wide face type,
respectively 19.8 — 24.0 mm and 19.4 — 21.5 mm; in YM and YW with a wide face
type, respectively 21.9 —23.7 mm and 20.1 — 22.4 mm; in YM and YW with an average
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face type, respectively 21.7 — 24.4 mm and 19.9 — 23.5 mm; in YM and YW with a
narrow face type, respectively 19.7 — 23.7 mm and 20.8 — 22.4 mm;

the value of the 61-MP distance — in YM and YW with a very wide face type,
respectively 32.3 — 32.5 mm and 27.7 — 30.3 mm; in YM and YW with a wide face
type, respectively 30.4 —33.7 mm and 28.8 — 31.9 mm; in YM and YW with an average
face type, respectively 29.0 — 35.9 mm and 30.2 — 34.1 mm; in YM and YW with a
narrow face type, respectively 31.3 — 35.7 mm and 28.9 — 31.6 mm;
the value of the OP-HP angle — in YM and YW with a very wide face type, respectively
-3.0-44°and 3.9-8.0 °; in YM and YW with a wide face type, respectively 1.0 —
9.2°and 4.7-10.9 °; in YM and YW with an average face type, respectively 4.2 — 9.6
°©and 9.1 — 14.6 °; in YM and YW with a narrow face type, respectively 1.1. — 7.8 °
and 7.0 - 10.5 °;

the value of the Max1-NF angle — in YM and YW with a very wide face type,
respectively 108.8 — 114.8 °and 108.3 — 115.6 °; in YM and YW with a wide face type,
respectively 108.6 —116.8 ° and 105.5—115.6 °; in YM and YW with an average face
type, respectively 106.3 — 114.2 ° and 108.2 — 111.8 °; in YM and YW with a narrow
face type, respectively 107.9 —111.2 °©and 105.7 - 117.9 °;

the value of the Mand1-MP angle — in YM and YW with a very wide face type,
respectively 102.4 — 106.1 ° and 88.7 — 101.1 °; in YM and YW with a wide face type,
respectively 93.9 — 103.7 © and 92.1 — 100.1 °; in YM and YW with an average face
type, 88.9 —100.2° and 89.7 — 100.3°, respectively; in YM and YW with a narrow face
type, 92.0 — 99.6° and 88.1 — 99.3°, respectively.

Conclusions: in Ukrainian YM and YW with orthognathic bite with very wide,
wide, medium and narrow facial types, the limits of the percentile range of
cephalometric parameters by the COGS method that characterize the position of the
teeth have been established. Most of the established linear indicators only in YW have
differences by facial type. Only the value of the 1I-MP and 61-MP distances, as well as
the OP-HP angle, have pronounced differences by sex.
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Bloating and distension of the abdomen occur in 90% of patients with functional
gastrointestinal disorders (FGID). Many patients rate these symptoms as particularly
intrusive, limiting social functioning. Not all people who feel bloated necessarily
demonstrate an increase in abdominal circumference. This has led to the suggestion
that the term “bloating”; should be used to describe the sensation of increased
abdominal pressure due to gas accumulation in the intestines, while the term
“distension”; should be used when there i1s an actual change in abdominal
circumference. The two symptoms are often associated (and often confused), although
in half of cases bloating is not accompanied by abdominal distension [1].

For many patients with FGID, symptoms of bloating and distension occur after
meals, toward the end of the day, resolve on their own overnight, and do not require
medical attention. However, for other patients, bloating and distension are chronic
symptoms that negatively impact the quality of daily life. 75% of patients with bloating
describe their symptoms as moderate or severe, and 50% report that symptoms cause a
decrease in daily social activities [1, 2].

It is unlikely that there is one cause for the development of bloating and distension
of the abdomen - these symptoms have a complex etiology and pathophysiology.
Factors that can contribute to bloating and distension of the abdomen in FGID include:
intestinal microbiome disturbance, carbohydrate intolerance or malabsorption,
aerophagia, motility disorders, pelvic floor muscle dysfunction, visceral
hypersensitivity, increased abdominal volume due to changes in atmospheric pressure
[3].

Treatment of FGID symptoms is a complex of measures that includes behavioral
therapy - a method of forming biological feedback, dietary interventions, modulation
of the microbiome, the use of prokinetic, antispasmodic drugs, antiflatulents,
neuromodulators.

Since the key factor in the development of abdominal-diaphragmatic dyssynergia
is diaphragmatic blockade, an important goal of therapy is to teach patients the
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technique of biofeedback, leading to the release of the diaphragm. Teaching patients to
mobilize the diaphragm based on the position of the anterior abdominal wall effectively
helps prevent abdominal-diaphragmatic dyssynergia in response to food intake and
eliminates clinical symptoms of bloating. This method is able to reduce diaphragmatic
and intercostal muscle activity by 20% and achieve a 40% reduction in the subjective
feeling of bloating, as well as a 2.5 cm reduction in waist circumference, as confirmed
by electromyography [4].

We observed 30 patients: 18 patients with functional bloating (10 men and 8
women, aged 18 to 54 years) and 12 patients with IBS with visible bloating. The
diagnosis was established according to the Rome IV criteria for functional bloating and
IBS. The results were assessed based on the dynamics of clinical symptoms and the
reaction to foods that provoke bloating and abdominal distension (cruciferous
vegetables, legumes, artificial sweeteners, carbonated drinks, etc.).

Patients noted the appearance of complaints of bloating and distension in the
abdomen caused by certain foods: after consuming fiber - in 60% of patients,
carbohydrate products - 40%, cruciferous vegetables (cabbage, peas) - 46.6%,
carbonated drinks - 30%. All patients filled in questionnaires after breakfast and dinner
with a rating scale for abdominal bloating: from 0 (practically not observed) to 6 (very
strong feeling of bloating). Patients were recommended a dietary diet (FOODMAP)
and received standard drug treatment (Rome IV). Drug treatment was carried out
against the background of the use of breathing exercises to correctabdominal-
diaphragmatic dyssynergia to synchronize the movements of the diaphragm and
contractions of the abdominal muscles. After treatment, the feeling of bloating
decreased in 77.7% of patients with functional bloating and in 66.6% of patients with
IBS.

Thus, the inclusion of special breathing exercises in the treatment of functional
gastrointestinal disorders helps to reduce the manifestations of abdominal-
diaphragmatic dyssynergia and increase the effectiveness of the therapy.

Reference:

1. Brian E Lacy 1, David Cangemi 2, Maria Vazquez-Roque. Management of
Chronic Abdominal Distension and Bloating //Clin Gastroenterol Hepatol. - 2021
Feb;19(2):219-231.el. doi: 10.1016/j.cgh.2020.03.056

2. Elizabeth Barba, Dan M. Livovsky, Anna Accarino et al. Thoracoabdominal Wall
Motion—Guided Biofeedback Treatment of Abdominal Distention: A Randomized
Placebo-Controlled Trial //Gastroenterol., - 2024. Iss. 3, P. 538-546.

3. Houghton L, Lea R, Agrawal A, Reilly B, Whorwell P. Relationship of
abdominal bloating to distention in irritable bowel syndrome and effect of bowel habit
/I Gastroenterology. 2006. 131 (4):1003—-1010. doi: 10.1053/j.gastro.2006.07.015.

4. John A. Damianos, Sanjeevani K. Tomar, Fernando Azpiroz et al.
Abdominophrenic Dyssynergia: A Narrative Review // Am J Gastroenterol. -2023. -
118(1): 41-45.

115



MEDICINE
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

FEATURES OF THE FORMATION OF INDICATORS OF
THE FUNCTIONAL STATE OF VISUAL-MOTOR
COORDINATION OF MODERN STUDENTS

Serheta Ihor

Doctor of Medical Sciences, Professor,

Director of the Educational and Research Institute of

Public Health, Biology, Diseases Control and Prevention,

Professor of Department of General Hygiene and Ecology

National Pirogov Memorial Medical University, Vinnitsya, Ukraine

Stoian Nataliia

Candidate of Medical Sciences, Associative Professor

Deputy Director of the Educational and Research Institute of
Public Health and Biology, Disease Control and Prevention
National Pirogov Memorial Medical University, Vinnitsya, Ukraine

Makarova Olha

Candidate of Medical Sciences,

Medical center “Evidence”, General director
Vinnitsya, Ukraine

Makarov Serhii

Candidate of Medical Sciences,

Medical center “Evidence”, General practitioner doctor, Medical director
Vinnitsya, Ukraine

The most important prerequisite for ensuring the successful course of the
processes of forming high professional suitability in any field of professional learning
is a high level of psychophysiological readiness for adequate implementation of
educational activities, effective assimilation of significant from a production point of
view actions and techniques, as well as algorithms for performing stereotyped
operations, the formation of a working dynamic stereotype and the formation of a
health-preserving environment [1, 2, 3, 4, 5, 6. 7]. Moreover, in the structure of the
leading characteristics of the psychophysiological potential of the organism, an
important place belongs to the characteristics of the functional state of the visual
sensory system and visual-motor coordination of persons who acquire a certain
specialty, master a certain profession [8, 9, 10]. That is why in the structure of scientific
research, which provides an adequate analysis of numerous problems of career
guidance content, the decisive issues are the implementation of a hygienic assessment
of the processes of formation of psychophysiological functions, and, in particular, the
leading correlates of the functional state of the visual sensory system and the

116



MEDICINE
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

somatosensory analyzer, which is quite adequate in accordance with modern
requirements.

The aim of the work is to determine the features of the processes of formation of
indicators of the functional state of the visual sensory system and visual-motor
coordination of modern students in the dynamics of mastering professional skills and
abilities.

Scientific research, during which the features of the functional state of the visual
sensory system and visual-motor coordination of students of the 1st, 3rd and 6th years
of the medical faculty were determined in the dynamics of the period of study at a
higher educational institution, was conducted on the basis of the National Pirogov
Memorial Medical University.

Features of the functional state of the visual sensory system were determined
based on the assessment of the values of the critical frequency of light flicker fusion
using the “Light Test” method, indicators of the functional state of the somatosensory
analyzer — by studying the indicators of coordination of students’ movements according
to the data of tremometry.

During the conducted studies, it was found that the best, based on the adaptation-
significant positions, values of the critical frequency of light flicker fusion, which
clearly and adequately determine the features of the functional state of the visual
sensory system, are registered among graduate students and graduate students, the
worst values — among 3rd-year students and 1st-year students. When determining the
features of the processes of forming the characteristics of the somatosensory analyzer,
it should be noted that the best indicators of the number of touches during tremometry
are characteristic of 1st-year students and 3rd-year students, the worst ones are
characteristic of 6th-year students and Ist-year students, the best indicators of the
integral indicator of movement coordination are characteristic of 3rd-year students, the
worst ones are characteristic of 6th-year students and Ist-year students, respectively.

The results obtained confirm the fact that in natural conditions of carrying out
usual educational and extracurricular activities, both boys and girls completely lack
clearly expressed trends regarding the gradual and steady development of indicators of
psychophysiological functions, which are the basis for the formation of a working
dynamic stereotype, necessary for the successful assimilation of theoretical knowledge
and practical skills by students during their studies at a higher educational institution,
and, therefore, such a situation requires the development and scientific substantiation
of measures of psychohygienic correction and psychophysiological influence.
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PAK 1 ITPOMEHEBA TEPAIIIA: IIOTOYHI
JOCATHEHHSA TA MAUBYTHI HAITPAMKH

HoBoxarcbka /liana €ropiBna
3100yBay BUIIIOi OCBITH
XapKiBChKHMM HAIllOHATLHUM MEIUYHUN YHIBEPCUTET

bisomanka Apina Bosoaumupisaa
37100yBay BUIIIOi OCBITH
XapKiBChKHMM HAIllOHATLHUM MEUYHUIN YHIBEPCUTET

OBuap Anacracisa BasepiiBHa
3100yBay BUIIOi OCBITH
XapKiBChbKHI HAIIIOHAIbHUNA METUYHUN YHIBEPCUTET

Meabauk boraan Iroposuu
acuCTeHT Kadenpu
XapKiBChKUM HAIllOHATBLHUNA MEIUYHUN YHIBEPCUTET

3a ocTaHHI pOKM OyJO JOCATHYTO 3HAYHOI'O IPOrpecy B PO3YMIHHI O3HaK
PO3BUTKY Ta JiKyBaHHS paky. OJHaK 13 3pPOCTaHHSM 3aXBOPIOBAHOCTI, KJIIHIYHE
JIKYBaHHS paKy MPOJOBXKYE 3aJUIIaTUCS Tpobiemoro it 21-ro cTomitrsa. Meroau
JKyBaHHS BKJIIOYAIOTh MPOMEHEBY Teparito, XipypriyHe BTPyYaHHs, XIMIOTeparliio,
IMyHOTEparilo Ta TOPMOHaIbHY Tepamio. [IpomeHeBa Tepamisi 3aJMINAETHCA
BA)KJIMBUM KOMIIOHEHTOM JIIKYBaHHS pPaKy, OCKUIbKU mpuOau3Ho 50% ycix XBOpUX Ha
paKk OTPUMYIOTh IMIPOMEHEBY Teparmito MiJl yac xBopoou; 1e cupusie 40% maikyBaHHs
paky. OcHOBHa MeTa MPOMEHEBO1 Teparii - T030aBUTH PAKOB1 KIITUHU iX MOTEHIIIATY
PO3MHOKEHHSI.

Meta gochimKeHHs: MpoaHali3yBaTy MPUHIIUIN 3aCTOCYBAHHS Ta TOCSITHEHHS
MIPOMEHEBOI Teparlii y JIIKyBaHHI paKy.

Paniaris - e pi3uuHMil areHT, Ikt BAKOPUCTOBYETHCS JJ1s1 3HUILICHHS] PAKOBUX
KIITUH.  BukopucTOoByBaHe  BUIIPOMIHIOBAHHS ~ HA3MBAETHCS  10HI3YIOUUM
BUIPOMIHIOBAaHHSM, OCKIJIbKA BOHO YTBOPIOE 10HU 1 HAKOMUYYE €HEPTiI0 B KIITHHAX
TKaHWH, 4yepe3 Kl BOHO MpoxoauTh. L[5 HakommveHa eHeprisi Mo>ke BOMBATH PaKOBI
KIIITUHUA a00 BHKJIWKATH TCHETHYHI 3MIHH, IO NMPHU3BOIATH 10 3aruOeim paKoBUX
KIITUH. BucokoeHepreTnyHe BUMPOMIHIOBAHHS MOIIKOPKY€E€ TEHETUYHHN Martepial
KIITUH 1, TaKUM YWUHOM, OJIOKY€ iXHIO 3[aTHICTb JO MOAUTY Ta MOJAIBIIOTO
PO3MHOXKEHHs. Xo4a pafiaiis MOIIKOIXKY€E SK HOpPMallbHi, TaK 1 PaKoBl KJIITHHH,
METOIO TPOMEHEBOI Teparlii € MaKCHMI3allisl 1031 ONPOMIHEHHS] aHOMAJIbHUX PAKOBUX
KJIITAH, MIHIMI3YIOUM BIJIMB Ha HOPMaJIbHI KJIITHUHH, K1 3HAXOJAThCA TOpy4 13
PaKOBUMHM KJIITUHAMU 200 Ha NUIAXY pajianii. HopmanbHl KIIITUHY 3a3BUYail MOXKYTh
BIIHOBJTFOBATHUCS IIBUJIIIE Ta 30€piratv CBid HOpMaJbHUM (PYyHKIIIOHAIBHUHN CTaTYC,
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HIXK paKoBi KJIITHHU. PakoBi KIITHHH 3arajioM HE HACTUIBKU €(EKTUBHI, K 3BUYANHI
KJIITAHU, Y BIJHOBJICHHI MOIIKOJ/KEHb, CIPUYUHEHUX MPOMEHEBOIO TEpari€ro, 110
IPU3BOJIUTE 10 AUGEpPEHIIAIBPHOTO 3HUINCHHS PAKOBUX KIITHH. Pamiariio MokHa
3aCTOCOBYBATH 3 METOIO JIIKYBaHHS, @ TAKOXK BUKOPUCTOBYBATH SIK Jy>K€ €(PEKTUBHUIMA
Croci0 TaaiaTUBHOTO JIIKYBaHHS ISl TOJIETIICHHS TIALIEHTIB Bl CHUMIITOMIB,
BUKJIMKAHUX pakoM. [HII moka3aHHS 0 MPOMEHEBOI Teparii BKIOYAIOTh CTpaTerii
MOEHAHHS 3 1HIIUMH METOJaMU JIIKYBaHHS, TAKUMH SIK Xipypris, xiMioreparis ado
iMyHOTepartis. SIKI1o onpoMiHEHHS! BUKOPUCTOBYETHCS TIEPE]] OTIepalli€lo, BOHO Ma€ Ha
MET1 3MEHIIUTH MyXJHUHY. SIKIIO ONMpPOMIHEHHS BUKOPHUCTOBYETHCS MICIS Omeparii
(omoMixKHa Teparlisf), BOHO 3HUIIUTH MIKPOCKOMIYHI MyXJIHHHI KIITHHHU, K1 MOTJIA
samumutucsa. JloOpe BioMO, [0 MyXJIWHH BIAPI3HSIIOTHCS 3a YYTIUBICTIO [0
MpOMEHEeBO1 Tepanii. [cHye 1Ba crnocoOu JOCTAaBKH pajiiallii 0 MICIIs JTIOKaJi3allli paKy.
30BHIIIHII MYYOK BHIIPOMIHIOBaHHS JOCTaBIIAE€THCS 330BHI TLa, HANpPaBIIAIOYH
MIPOMEH1 BUCOKOI €Heprii ((POTOHU,IPOTOHM abd0 BUIPOMIHIOBAHHS YaCTHUHOK) Ha
MICIIE pO3TalllyBaHHA MyXJIuHH. [{e HalmomupeHimmii miaxia y KiiHiYHuX ymoBax. Le
BUKOPUCTOBYETHCS, 30KpEMA, Y PyTUHHOMY JIIKyBaHHI THEKOJOTIYHUX Ta 3JI0SKICHUX
HOBOYTBOpPEHb IEPEIMIXYpOBOi 3aJ03M, a TaKOXX Y CUTyallisiX, KOJU IOKa3aHe
MOBTOPHE JIIKYBaHHS HA OCHOB1 KOPOTKOYACHOTO €(PEKTY.

[IpomeneBa Tepartisi, sika BUKOHY€TbCA Y (paKiliOHOBAHOMY PEXUMI, 0a3yeThCs
Ha Pi3HUX PaAi0010JIOTIYHUX BIACTUBOCTSAX PaKy Ta PI3HUX HOpMajdbHUX TKaHWH. Lli
PeKUMH 3arajoM MiJCHIIOIOTh TEpeBary BIDKMBAHHS HOPMAalbHUX TKAaHUH Haj
pPaKoOBUMH KIITHHAMH, B OCHOBHOMY IPDYHTYIOUHCh Ha KpaloMmy cCyOJeTalbHOMY
BIIHOBJICHH1 paJlallifHUX TMOIIKO/KEHb y HOPMaJbHHMX KIITHHAX MOPIBHSIHO 3
pakoBuMHu. HopmanbHi KIIITHHU TPOdiepyIoTh BiTHOCHO MOBUIBHINIE, HIX PaKOBI
KIITUHU, W0 IIBHUAKO MpoJiepyroTh, 1 TOMY MAarOTh 4Yac ISl BiJHOBJICHHS
MOMIKO/PKeHb 110 pertikamii. [loTouni pexkumu 0a3yroTbes Ha OUIBII yTOYHEHIN
JHIAHO-KBaIpaTU4HI (opMyJi, sika po3risaae (pakTopu 4dacy-A03U A OKPEMHX
THUIIIB MyXJIMH 1 HOPMAJbHUX TKaHWH. THMOBHI pexXuM MPOMEHEBOi Teparii Temnep
CKJIQZIA€ThCH 3 MIoJIeHHUX dpakiiid Bia 1,5 10 3 I'p mpoTAroMm KilbKOX TUXKHIB.

[IpomeneBa Teparisi 3 MOIYJIHOBAHOIO IHTEHCHBHICTIO JO3BOJISIE OHKOJIOTY
CTBOPIOBATH /103U ONMPOMIHEHHS HENMpPaBWIbHOI (JOPMH, SIKI BIAMOBIIAOTH MyXJIMHI,
BOJIHOYAC YHUKAIOUH YPAKCHHS KPUTUUHUX OpraHiB. Lle cTaec MOKIMBUM 3aBISKH: Q)
IporpaMHOMY 3a0€3eYEHHI0 3BOPOTHOTO MJIAHYBAHHS Ta 0) KEpPOBaHii KOMIT I0TEPOM
MOAYJISALII 1HTEHCUBHOCTI KIJBKOX MYYKIB BHUIIPOMIHIOBaHHS MijJ 4Yac JIIKyBaHHS.
3pocTae nMoTeHIiald MPOIYCTUTH My XJIMHY Yepe3 pyX OpraHiB 1 Bapiallli HalalTyBaHHS
narieHTa. Konmm KpUTHYHI CTPYKTYpH 3HAXOMSITHCS TOONM3Y MyXJIWHU, HE3HAUYHA
MOMMJIKA TTO3UI[IOHYBAaHHS TaKOX MOXE TMPU3BECTH O HEHABMHUCHOTO ONPOMIHEHHS
HOpMaJbHUX opraHiB. [IpoMeHeBa Tepamisi 3 HaBEACHHAM 300paKCHHS 03BOJISE
BUSIBJISIT Takl MOMUJIKM 3a 1H(QOpMaIl€t0, OTPUMAHOIO 3a JOMOMOTOI0 Bi3yaui3alii
repe1 MPOMEHEBOIO TEPAITIETO, IO JT03BOJIIE€ BUMPABUTH. OTHUM 13 TaKUX MPUKIIAJIIB
€ moneHHe KoHycHo-pomeHeBe KT ckaHyBaHHS mepes] KOXXHUM JIIKYBaHHSIM.
[TigBuieHa TOYHICTH 3pOOMIa MOMJIMBHAM MIABUINEHHS JO3M 1 IIe JO3BOJIHMJIO
MOKPAIIUTH TEPANIEBTHYHE CITIBBITHOIICHHS JIs1 KUTHKOX JIOKAJI3aIli MyXJIHH, TAKUX
SK paK TOJOBH Ta Ui Ta paK MEPEIMIXypOBOi 3aJI03H.
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3a3HaueHi BHILIE TEXHOJIOTIYHI JOCATHEHHS JO3BOJHWJIM  3aCTOCYBAaTU
CTEPEOTAaKCHUHY MPOMEHEBY Tepalliio Tila, SIKHA TOYHO 3abe3nedye Ay>Ke BUCOKI
1HIMBIAYaJIbHI 03U ONPOMIHECHHS JIUIIE 3a KilbKa (pakilii JIKyBaHHS IS aOJIsii
HEBEJMKUX, YITKO BU3HAYEHUX MEPBUHHUX 1 OJITOMETACTATUYHUX IMyXJIMH OYy/b-7I€ B
Tuti. Yepes BHUCOKY 103y ONPOMIHEHHsS Oylb-fKka TKaHMHA, sKa Oe3MocepeHbo
OpWIArae N0 MyXJUHHU, MOKe OyTH momKkojxkeHa. OJHaK, OCKUIBKH KUIbKICTh
HOPMaJIbHOT TKaHWHU B 00JIACTI BHUCOKOi J03M HEBEJMKa , KJIIHIYHO 3Hauylla
TOKCUYHICTh HU3bKA.

BumnpomiHioBaHHS YaCTHHOK (MYYKH €JIEKTPOHIB, MPOTOHIB 1 HEWUTPOHIB).
EnexTponni npomMeHi 0coOOIUBO KOPUCHI AJI JIKyBaHHS MyXJIMH, PO3TAIIOBAaHUX Ha
MOBEPXHI TLJIa, OCKUIBKH BOHU HE MMPOHUKAIOTH IIIMO0KO B TKAaHUHU. [IpOTOHHI MyuKu
- 11e HOBa (popmMa BHUIIPOMIHIOBAHHS Iy4YKa YACTHHOK, IO BUKOPUCTOBYETHCS Y
JIKyBaHHI OHKOJOTIi. 3aBISKM YHIKQJIbHOMY MpPO(UI0 NOTJIMHAHHSA B TKaHUHAX,
BIIOMOMY sIK MK bperra, BoHa HakoOIHW4Yy€ MakCUMaJlbHy PYWHIBHY CHIJIy B MICLI
MyXJIMHY 1 IPU [IbOMY MiHIMI3Y€ IMOIIKOXKEHHS 3I0pOBUX KIITUH. OCOOIMBE KITIHIYHE
3aCTOCYBAaHHS 3HAWIIUIO MICIE y MeaiaTpii Ta JAOPOCIMX MyXJHWHAX, PO3TalllOBaHUX
no0OJau3y CHMHHOIO MO3KYy Ta OCHOBH 4epemna, J€ BUpILIAIbHUM € HaiBuIle
30epeKeHHs 310pOBOi TKaHWHU. HEWTpPOHHI MyYKHU CIPOMOKHI COPUYUHUTH OlIbIlIe
nommkokeHHsa JJHK, ik dotonu, uepes Bumiuil piBeHs JiHIMHOT nepenayi eneprii. |
TaKUM YHHOM, 111 (hopMH O11bII e(heKTUBHI 1JIs paJIlOPE3UCTEHTHUX (POPM paky, TaKuX
K MeJIaHOMa, capKoma, riiooiactoma.
bionoriyni acnektu. bionoriuHa e(eKTUBHICTb BHUIIPOMIHIOBaHHS 3aJE€XHUTh BiJl
JiHIMHOI Tepenayl eHeprii, 3arajbHOI 03M, IIBUJIKOCTI (pakillOHyBaHHS Ta
PaAlouyTIMBOCTI UIBOBUX KJIITHH a00 TKaHWH. MeTa MpOMEHEBOi Teparlii MoJisirae B
TOMY, 1100 MaKCHMi3yBaTH 03y JUI PAKOBUX KIIITHH, OTHOYACHO 3MEHIIIYIOUH BILIHB
Ha 3JI0pOBI1 KJIITHHH, IO OTOYYIOTh IMyXJIUHY.

Crnioco06u i1 mpoMeHeBoi Tepartii sl BUAAJICHHS paKOBUX KJIITHH. bioj0riuHoI0
MmimeHHto BunpomintoBanHs € JIHK. Pamiaris nmie mpsiMmo 4 omocepeaxkoBaHO Ha
kimituany JJHK. [IBomanitorosi po3pusu JIHK Ha BiMiHY BiJl OJTHOJIAHIIFOTOBHUX €
HE3BOPOTHIMHU 1 CHPHUYUHSIIOTH ORI MaciiTaOHE 3HUINCHHS SK PaKOBUX, TaK 1
HOPMAaJIbHUX KJTITHH.

[IpomeneBa Teparmisi 1 3aru0ens KIiTHH. OCHOBHA IUJIb MMPOMEHEBOT Teparii-
M030aBUTH PaKOBl KIITHHU 3JaTHOCTI 10 TOAUTY 1, SIK HACTIAOK, KIITHHH 3
nomkoxeHoro JIHK He BiTHOBIIOIOTHCS 1 TUHYTh. Pajialiis B OCHOBHOMY BOMBAE
KJIITUHU [UIIXOM arnonTo3y(3amporpaMoBaHa 3aru0enb KIITHH) ab0 MITOTHYHOT
karactpopu. MiToTUYHA KJIITUHHA 3aruOenb BiAOyBaeTbca i 4ac abo micis
AHOMAJILHOTO MITO3Y 1 BHUKJMKAHUW HEMPABUJIBHOKO CErPEraiieo XpoMOCOM, IO
NPU3BOJUTh JO YTBOPEHHS TIFAHTCHKUX KIITHH 3 a0eppaHTHOIO SAEPHOIO
MOPQOJIOTI€I0 Ta JeKUIbKOMa siapamMu. Hekpo3 miciasi ompoMiHEHHS CIIOCTEPIraeThbes
piamie, KITHHA TPU [bOMY HAOpSKaIOTh 13 PYWHYBAHHSIM KIITHHHOT MeMOpaHH.
CrapiHHs-1Ie BTpaTa 3aTHOCTI KJIITUH 110 Tipodidepartii. B pakoBux kiiTHHaAX BOHO
B110yBA€THCS MICIs 3HAYHOTO cTpecy y popmi momkomkenHs JJHK depes nmpomenery
Teparito, 1 Mi3HilIe KIITUHU THHYTh B pe3yJbTaTl anonTody. AyTodaris- reHeTHYHO
peryiaboBaHa ¢opMa KIITHUHHOI 3aruOeni, TpH sKid KIITHHA TEpeTpaBitoe cede 1
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XapaKTepPU3y€eThCsS YTBOPEHHIM MOABIMHIX MEMOpPaHHUX BaKyOJIeH y IUTOIIa3Mi, SIKi
CEKBECTPYIOTh TaKl OpraHenH, sK sIepHUM XpoMmaTuH 1 pubocoMu. OJHAK TOYHOTO
MEXaHi3My, BIJIOBIIAJIBHOTO 3a Pi3HI crocoOu 3arubeni pakoBUX KIIITHH,
CIPUYMHEHMX pajialli€lo, 1€ HE BUBYEHO. 3'ACYBaHHS MOJEKYJSPHUX MUISAXIB,
MEXaHI3MIB BIAIOBIAI Ha MOmKOMXeHHS Ta BigHoBieHHs [IHK, a Takox BmmB
pamiaiii Ha MIKpPOOTOUYEHHSI MyXJUHU MOXYTh JIO3BOJMTH OUIBII 1HJIWUBIAYJIBHUI
X1 10 JIKYBaHHS paKy y HACTyITHOMY JE€CSATHIIITTI.

BucnoBku. Paniariis 3aiuiiaeTbcsi BATOMUM 3aC000M JIIKYBaHHS PaKy, OCKIJIbKU
MOCTIHHO PO3pOOJSIOTECS HOBI METOAM TPOMEHEBOi Teparmii, CHpsIMOBaHI Ha
MOKpPAIIEHHS! TPUBAJIOCTI 1 SKOCTI JKUTTA OHKOXBOpuX. /[l yAOCKOHANEHHSA
TEparneBTUYHOTO CIIBBIJHOIIEHHS MPOMEHEBOI Tepamii, pajialiio MOEAHYIOTh 13
MOJIEKYJIIPHO-IIJIbOBOIO Teparli€ro. Bu3HaueHHsI KpUTEPIiB, Kl CIOHYKAIOTh KIITHHY
oOpaTu MEBHUM TUN KIITUHHOI CMEPTI, HUIAXIB ONTUMI3Allll IPOMEHEBOI Tepamii B
MOETHAHHI 3 1HIIUMH METOAAMH, a TAKOX 3HWKEHHS BIUIUBY pajialli Ha HOpMaJbHI
KIITUHU € aKTyaJIbHUMHU 3aJladaMH. BiamoBial Ha IIi MUTaHHS 1 IPOrpecyBaHHS
CyyaCHMX paJlallliHUX TEXHOJOTIH, CIPUATUMYTh MOJAIbIIOMY BJIOCKOHAJIECHHIO
JKYBaHHS PaKy.
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HEJAOBAPOI'PA®IYHA OLIHKA BITHOBJIEHHSA
INATTEPHY XOAU Y NAIIEHTIB IICJIA
MIKPOJUCKEKTOMII B IONMEPEKOBOMY BIJALJII
XPEBTA B HICJIAT'OCTPOMY IIEPIOJI

Cyauma Bagum CraniciiaBoBuy,

JIOKTOp MEIUYHUX HayK, Ipodecop,

3aBijyBad Kadeapu TpaBMaTOJIOTi],

opToreii 1 BINChKOBOI X1pyprii

IBaHO-DpaHKIBCHKOTO HAIIOHATHLHOTO MEAMYHOTO YHIBEPCUTETY

Hpuaynska Mapis IBaniBHa

Crynentka Il kypcy marictparypu

3a crienianbHICcTIO « Tepamis Ta pealdimiTanis»
[BaHO-DPaHKIBCHKOTO HAIIOHAIBHOTO MEUYHOTO YHIBEPCUTETY

Deaqnnak Makcum IerpoBuy

acCUCTEHT KadeIpHu TpaBMaToJIOrIi,

opTomneii 1 BINCbKOBOI X1pyprii

[BaHO-DPaHKIBCHKOTO HAIIIOHAIBHOTO MEUYHOTO YHIBEPCUTETY

AKTyaJbHICTb. ['prki MIKXpEOIIEBUX NUCKIB € BITHOCHO MOIIMPEHUM 1 PaHHIM
MPOSIBOM JIET€HEPATUBHUX 3MIiH TOMEPEKOBOrO BIAALITY XpeOTa. 3axBOPIOBaHICThH
CTaHOBUTH 2-3%, a momupeHicTh - 0au3bK0 12%.[1][2] [Tommupenicts cTanoBUTH 4,8%
cepen 4oyioBiKiB 1 2,5% cepen xiHOK crapmie 35 pokis.[2] Haiiuacrime rpuki
MDKXPEOICBUX TUCKIB JIOKami3yroThes Ha piBHI L4-L5 Ta L5-S1.[3] Xipypriune
BTPYUYaHHS 3 MPUBOTY TIPOJIATICY MIKXPEOIEBOTO TUCKY € HAUTIOMUPEHIITUM METOJIOM
JiKyBaHHs. MIKpOJAMCKEKTOMIsI, 3aBJIIKH MEHIIIOMY pPO3pi3y, MEHIIl TPAaBMATUYHOMY
MIIXOQy Ta Kpallld Bi3yali3alii onepamiiiHoro mosisi, HiX CTaHJapTHa BIJKpUTa
JUCKEKTOMIs, BBAXKAETHCS 30JI0TUM CTAHAAPTOM [JIsi BUAAJIICHHS OUIBIIOCTI TPUK
noriepekoBoro Biminy.[4][5] Ilepmwmii omuc Tpuki MiKXpeOIEBOTO AWMCKA, IO
BUKJIMKae immac, OyB 3poOnenuil me B 1934 p.[6] VY OiabmiocTi nNamieHTIB
PaAMKYJIONATIA, MOB'A3aHa 3 TPUKEI0 MIKXPEOLIeBOro IUCKA, JIIKYEThCs 03 onepaiiii,
ale g THX, y KOTO KOHCEpBATHBHE JIIKYBaHHS HE Ja€ pe3yJbTaTiB, MOXKE
pO3IIIAIaTUCA TIUTAHHS Tpo XipypriuHe BTpy4aHHs.[7][8] JlikyBaHHS Takux TpriK
MDKXpeOIIeBUX JUCKIB, 3pPO3YyMLUIO, 3HAYHO E€BOJIOIIOHYBaI0. XIMOHYKJIEOTI3 3
XiMomanaiHOM Ta aBTOMAaTH30BaHa Yepe3KipHa JUCKEKTOMIs OyJid JBOMA METOAaMH,
SK1 3apa3 BTPATWIM MOMYJISAPHICT - XIMOTAMaiH, HAPUKIAA, Yepe3 PU3UK PO3BUTKY
nonepedHoro miemrty. Y 1970-x pokax Qokyc XipypriqHoro JiKyBaHHS 3MICTUBCS B
OlK MEHI IHBa3WBHOTO IMIAXOMy 31 3MEHIICHHSM MAaHIMYyJAMid 1 TpaBMyBaHHS
napachiHadbHOI MYCKYJAaTypH, 3B'SI3KOBOTO amapaTy Ta YypaX€HOTO HEPBOBOTO
KopiHia[6]. [lepimii 3aJ0KyMEHTOBaHUM JTOCB1Jl 3aCTOCYBaHHS MIKPOJIUCKEKTOMIT 3
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BUKOPHUCTAHHAM OIlepaliifHoro mMikpockomna 0y y 1977 poiii, He3aleKHO OJIUH BiJ
omHoro, Yasargil i Caspar B €Bpomi.[9][10] ¥V 1978 poui Williams neprimm
NoMmyJsipu3yBaB 1 oyoIiKyBaB 1110 MeToauky B CIIA. [11] 3 Toro yacy nocmiiKeHHs
IIPOJICMOHCTPYBAJIM OE3MEUHICTh Ta €()EKTUBHICTh MIKPOJIHUCKEKTOMII MOPIBHSIHO 3
BIJIKPUTOIO JUCKEKTOMIEI Ta OyJio OmyOJiKOBaHO pe3yJIbTaTH 3HIKCHHS
3aXBOPIOBAHOCTI, HIBUIIIOTO OAY>KaHHS, KOPOTIIOrO MepeOyBaHHS B JIIKapHI Ta
BIJICYTHOCTI CYTT€BOI PI3HUIII IIOJI0 YaCTOTH MTOBTOPHHUX OIEpalliil y JJOBTOCTPOKOBIM
nepcnektusi.[12] [13] [14] [15] [16].

Meta nociimkennsi. [Iposectu mopiBHAHHS Ta iego0aporpadiyHU MOHITOPUHT
e(eKTUBHOCTI peabuTiTalliifHUX MPOTPaM y BIAHOBJICHHI ATTEPHY XOAU B OCI0 MicIs
MIKPOJHUCKEKTOMII B TOMEPEKOBOMY BIAAUI XpedTa y MICISIrOCTpOMY Mepiofl
pealumiTarii.

Marepiaau i MeToau aocaifxeHHsi. [T OTpUMaHHA TEOPETUYHHUX TAaHUX 3
TEeMH Ta JETaJbHOT0 03HAMOMIICHHS 3 TUTAHHIMU Ta MPOOIEMaMH, [0 CTOCYIOThCS
BIJJHOBJICHHSI MATTEPHY XOJIbOU Ta foro nmeaodaporpadiuHOro MOHITOPUHTY, OYJI0
MPOBEJCHO aHai3 1HO3EMHUX HAyKOBUX JpKepes, 1HTepHeT-mxepen (National
library of medicine, Physio-pedia, Science Direct, PubMed, GoogleScholar,
Scopus), 30KkpeMa JOCHIJ)KeHO HayKOBI CTaTTI MPO €TI0JNOTiI, IaTOreHe3
JIeTeHEpaTUBHUX 3aXBOPIOBAaHb MOMEPEKOBOro BLAALTY XpeOTa Ta iX KIIIHIYHI
nposiBu. Takox Oyyo 3A1HCHEHO MONIYK MIKHAPOJHHUX KJIIHIYHUX HACTAHOB IMPO
MeToau (13MyHOI Tepamii MiCas MIKPOAUCKEKTOMIi, KJIIHIYHUX I1HCTPYMEHTIB
OIIHKKA ()YHKIIOHAIBHOTO CTaHy MAIll€HTIB.

Jns  00’€eKTMBHOI OLIHKM (YHKIIOHAJIBHOTO CTaHy MalieHTiB OyJo
BUKOPUCTAHO  KJIIHIKO-IHCTPYMEHTAJIbHI METOAM JOCHiDKeHHS: MixHapoaHa
kiacudikaiis GyHKIIIOHYBaHHS, OOMEXEHb KXUTTEIISUIBHOCTI Ta 310poB’ss (MKD),
nenobaporpadiune oobctexenns, mkaita BAII, Tect Jlacera, Ttect Baccepmana-
MarnkeBuya, oIiHKa pedieKciB Ta YyTJIMBOCTI, MaHyaJbHO-M’SI30B€ TECTYBaHHS
(MMT), Timed Up and Go Test, 10-ti MeTpoBHii TECT X001, 6-TH XBUIMHHHUHA TECT
x01p0M, onuTyBalbHUK Pomanma-Mopica, Jlizckka mikana OIIHKKA HEHPOTaTHIHOTO
6omo. B pganomy pocnipkeHH1 Opanu ydacTh 32 MaIll€HTH 3 JIarHO30M TPHIKI
MDKXxpeOrieBoro nucka Ha piBHsix L4-5 ta L5-S1, cepen Hux 14 xinodoi ta 18 oci6d
40JIOBI4Oi cTaTi, BikoM Bij 38 10 58 pokiB (cepenHiii Bik 48) axux OyJio po3AUIEeHO Ha
JOCIITHY Ta KOHTPOJIbHY TPYTH, 10 16 0ci0 B KOXKHIMH.

KinbkicHy OLIHKY NaTTepHY XOAM MPOBOJWIIM 32 JOMOMOIOI0 IUIaTGopMu AJis
anamizy xomau SigmaXL, Capron podologie, France. Po3mipu nporo npuctporo 1 610
MM X 652 MM X 30 MM (IOBXKHMHA X IIMPUHA X BHCOTA), TOBLUIMHA IIATHOPMHU 9 MM,
daKa ckianaerbed 3 12 288 AaTuukiB pe3sUCTUBHOTO Tuiy. Po3Mipu LUX aTYMKIB
CTaHOBJIATE 7,8%7,8 MM2, a yacToTa 3anucy - 10 200 300paXkeHb/ceK, 1o Ja€ 3MOTy B
nuppoBOMy BUIJISII PpeeCTpyBaTH TmeaobaporpadiuHy Ta HPOCTOPOBO-YACOBY
iH(dopMaIlito Xoau o0CTEKyBaHUX Ha OCHOBI LIEHTPY THUCKY Ha ctomy. [lmardopma
SigmaXL ocHamieHa YyTIUBHMH CEHCOpaMH, SIKi PEECTPYIOTh BCI pyXd 1
MEePETBOPIOIOTh 1X B YHCJOBI JlaHi, SKi TOTIM TIEPENalOThCs B TMPOTPAMHE
3a0e3MeyeHHs.
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CratuctuydHy OOpOOKYy HIaHWX TPOBOIWIM dYepe3 TMpOorpaMHE 3a0e3TmeueHHs
Microsoft Exel 3 nonomororo Hagoynosu XLSTAT. ¥V OuIb1IOCTI Tpyl BUSBIICHO, 1110
OTpUMaHl JaHl HE BIANOBIJAIOTh 3aKOHY HOPMAJIBHOTO PO3MOJUTYy, TOMY
BUKOPUCTOBYBAJIM METOIM HEMapaMeTpUYHOI CTATUCTUKH JUIsl  HE3aJCKHHUX
cykynHocteri— Mann-Whitney U Test.

Pe3yabTaTu nociigkeHHsi. Yci XBopl nepedyBalid Ha MICIATOCTPOMY TEpiofl
peabimiTamii, TmepBUHHE peabumiTamiine Ta mnegobaporpadiyHe OOCTEKEHHS
npoBoawiocss Ha 14-21 neHb micias BUKOHAHHS MIKPOAMCKEKTOMII Ta JO MOYATKY
BUKOHAHHS MporpaMu GizuyHoi Teparnii. O6’€KTUBHO y BCIX MAI[I€HTIB CIIOCTEPITanocs
MOPYIIEHHS MaTTEPHY XOJAbOM, KyJIbraHHA, MOCTypalibHa HECTAOUIbHICTh, CIa0KICTh
M’S131B HUKHIX KIHITIBOK, MIOPYIIEHHS MPOMPIOPEIENIlii Ta MOBEPXHEBOT Uy TIMBOCTI.
CTaTUCTUYHO 3HAYUMOI PI3HUII MK TpylamMu MOPIBHSHHS HE BHSBICHO 3T1HO
KOJHOTO TOKa3HWKA, 10 BKa3y€ Ha TOMOTEHHICTh Tpyn mnopiBHsHHS. KiHiese
peabiniTamiitHe Ta negodaporpadiuHe 00CTEKEHHS MPOBOAUIIOCS Ha 21 neHb michs
MOYaTKy BUKOHAHHS MalieHTamMu nporpamu (izuunoi Tepamii. O6’ekTHBHO Y 22%
XBOpUX IIe 30epirajgocs MOPYIIEHHS TMAaTTepHY XOJU, KyJIbraHHs,  HE3HauHe
MOPYIIEHHSI YYTJIWBOCTI, MPOIMPIOPELeNIlii, TOCTYpPaJIbHOIrO0 KOHTPOIIO HE3HAUHUM
OOJIbOBHI CHHAPOM Ta 3HIDKCHHS CHJIM M’ S31B Yy JUCTAIbHUX BIIJLJIAX HIDKHIX
KiHIIBOK. [IpoTe y mocmigHii rpymi BiA3HA4YaIOCs MOMITHE 3MEHIICHHS OOJIbOBOIO
curapomy Ha 49,9% 3a BAIII (p=0,04) , B koHTpObHIH Ha 30%, 301IbIICHHS CHIH
M’s31B 32 MMT y nocnigniit rpymni crioctepiranocs Ha 15,7%, B KOHTpoJibHIN Ha 8%,
TECTH HATATY HEPBOBUX KOpiHIIB mnposeisaucs Ha ((Jlacera 34% (p=0,009)),
((Baccepmana-Marnkeuua 26% (p=0,008)) menrre y mocmigHoi ta Ha (Jlarcera 23%),
(Baccepmana-MankeBuua 19%) B KOoHTpoJibHOI rpynu. [lokpallileHHs CyXOKHIbHUX
pednekciB Ta 4yTauBOCTI Bigmiyanocs Ha 8% Ta 11% y nocmignoi Ta Ha 8% 1 3% y
KOHTPOJIbHOI Tpynu TmamieHTiB. Pe3ynbratu onuTyBasibHUKIB Ponanma-Mopica
3MeHImIMca Ha 9 6aniB y pocnianoi (p=0,009) ta Ha 6 6aniB y KOHTPOJIBHOI TPYIH,
nmoka3HUKU JIiICBKOT TIKaau OIIHKK HEWPOMaTHYHOTO OO0 y JIOCHIHOI TPYIMH
MaIieHTiB 3MeHIuIucs Ha 6 6amnis (p=0,007), koHTpoabHOT Ha 4 6anu. DyHKITIOHABHI
TECTH Y HOCIAHOI TPYIH MAaII€HTIB MOKPAIIMINACS B cepelHboMY Ha 10 CeKyH]I B TECTI
Berans Ta Mmu (p=0,05), 0,19 m/c y 10-ti MeTpoBoMy Tecti xoap6u (p=0,008), 155
METpiB y 6-xBwimHHOMY TecTi xoap0u (p=0,01), KoiaM B KOHTPOJBHIH TIpyImi
TMOKPAIIEHHs criocTepiranocs Ha 4 cekyHau B TecTi Beranb Ta Mmm, 0,09 m/c y 10-TH
METPOBOMY TECT1 X0/1b0U, 75 METpiB y 6-XBUIMHHOMY TecTi Xx0ab0u. [lopiBHSUIIbHMIA
aHaniz nexobaporpadiqHOro  AOCHIIHKEHHS  MPOJEMOHCTPYBaB  MOKPAILEHHS
MPOCTOPOBO-4acoBUX Moka3HUKIB Ha 158,8 (p=0,006) mc y nocnigHoi rpynu Ta Ha 78,7
Mc. Menio-narepaibHuil KOEIIEHT y TOCHIIHOT TPYNH NAII€HTIB MOKPAIIUBCS Ha
0,49 (p=0,004) ta Ha 0,13 y KOHTPOJIBHOI IPYIIH.

BucHoBku. TakuM 4MHOM, MPOBEACHE JOCHIPKCHHS MIITBEP/KYE BAKIUBICTh
KOMIUIEKCHOTO T1IX0Iy 10 peadimiTallii marieHTiB Micis MIKpOJIUCKEKTOMII, 30KpemMa
13 BUKOPUCTAHHSIM CYy4acHUX MU(PPOBUX METOAIB O10MEXaHIYHOTO aHATI3y XOJIH.

Buxopucranast SMART cuctemu BuU3HA4eHHS IIijied pealimiTaiii, po3poOka
kareropiitHoro mpodimo MK® MyIsTUANCIUIUTIHAPHOIO KOMAHOK J03BOJISIE
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BHU3HAUUTH KOPOTKO Ta JOBTOTPUBAII L1J1, BaXKICTh MOPYIIEHUX (DYHKIIN, TISIHHOCTI
Ta y4acTi, BIUIUB ()aKTOPIB HABKOJIUIIIHHOTO CEPeOBUINA Ha (YHKIIIOHYBAHHS OCOOH.

Po3pobka mporpamu ¢i3ugHO1 Teparii TOBUHHA 0a3yBaTHCS Ha 1HIWBIIyaJbHOMY
MiIX0A1 70 KOXKHOIO KIIIHIYHOTO BHUIAIKy Ta IMIJKPIIUIIOBATUCSA TEHACHIIIEIO
OlomcUXOoCOoIIaAIBHOT MOJIEI HaTaHHS peadlTiTaIlIiHUX MTOCTYT.

3actocyBaHHsA HaWOUIbII YYTIMBHX, BaJlAHUX. CHEUU(IUHUX TECTIB, MIKAJI Ta
OTNUTYBAJbHUKIB JI03BOJIIE 00’€KTUBHO OI[IHUTU MOTOYHHMM (PYHKIIIOHAJIBHHUHI CTaH
KOXKHOTO TaAIlieHTa, po3pobuTH mnporpamy (isM4HOi Tepamii Ta BHU3HAYUTU
peablmTamiitHIi TPOTrHO3.

[ToennanHs Ta BKIIOYEHHS Meao0aporpadidyHOTO MOHITOPHHTY B MPOTPaMU Ta
MIPOTOKOJIM peadimiTaIlii CIpUsSTUME KpamoMy po3yMiHHIO 0COOJIMBOCTEN MTaTOTEHE3Y
3aXBOPIOBAHHS, MII00PY TEpaNeBTUYHUX BIpPaB, JOMOMIXXHUX 3ac001B pealutiTailii Ta
MEHEKMEHTY OpPTe3yBaHHSI.
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Problem Statement. In the digital age, the volume of information available to
learners has grown exponentially, making it challenging to present complex concepts
in a clear and engaging manner. Traditional text-based methods often fail to capture
the attention of modern learners, who are increasingly reliant on visual content.
Educational infographics offer a solution by combining visual and textual elements to
simplify information and enhance comprehension. However, the effectiveness of
infographics depends on their design, which must balance aesthetics, clarity, and
educational value. This raises the question: how can modern design principles be
applied to create educational infographics that maximize learning outcomes.

Analysis of Recent Research and Publications. Recent studies have highlighted
the growing importance of visual communication in education. According to Tufte
(2001), effective information visualization requires clarity, precision, and efficiency
[2]. Research by Mayer (2009) emphasizes the role of multimedia principles in
learning, suggesting that combining images and text improves retention and
understanding [1]. However, few studies have specifically addressed the design of
educational infographics, particularly in the context of modern digital tools and
platforms. Existing literature often focuses on general design principles rather than
their application in educational settings.

Purpose of the Article. The purpose of this article is to analyze the role of modern
design in educational infographics and provide practical recommendations for creating
effective visual learning materials. The article aims to bridge the gap between design
theory and educational practice by exploring how design principles can be applied to
enhance the pedagogical value of infographics.

Presentation of the Main Material. Modern educational infographics must adhere
to several key design principles to ensure they are both visually appealing and
educationally effective.

The primary goal of an infographic is to simplify complex information.
Overloading an infographic with too much text or too many visuals can overwhelm the
viewer. Designers should focus on the key message and eliminate unnecessary
elements. For example, a well-designed infographic about climate change might use a
single, powerful image of a melting glacier accompanied by a few key statistics, rather
than a dense paragraph of text.
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Visual hierarchy guides the viewer’s eye through the infographic in a logical
sequence. This can be achieved through the use of size, color, and placement. For
instance, the most important information should be the largest and most prominently
placed, while secondary details can be smaller or less visually dominant. Color can also
be used to highlight key points or create contrast between different sections.

A consistent design style helps create a cohesive and professional-looking
infographic. This includes using a uniform set of fonts, colors, and icons throughout
the design. Consistency not only improves aesthetics but also makes the infographic
easier to understand, as viewers can quickly recognize patterns and relationships.

Infographics should be designed with accessibility in mind to ensure they can be
understood by a wide audience, including those with visual impairments. This includes
using high-contrast colors, legible fonts, and alternative text descriptions for images.
Accessibility also extends to cultural considerations, such as avoiding symbols or
colors that may have different meanings in different cultures.

Educational Applications of Infographics. Infographics are versatile tools that can
be used in a variety of educational contexts. Below are some of the most common
applications:

One of the most powerful uses of infographics is to present data in a visually
engaging way. For example, an infographic about global population growth might use
a combination of bar charts, line graphs, and icons to illustrate trends over time. This
approach not only makes the data more digestible but also helps learners identify
patterns and correlations.

Infographics are ideal for breaking down complex processes into simple, step-by-
step visuals. For instance, an infographic explaining the water cycle might use a series
of interconnected icons to show how water evaporates, forms clouds, and returns to the
earth as precipitation. This visual representation can be more effective than a textual
description, especially for visual learners.

Abstract concepts can be challenging to explain using text alone. Infographics can
use metaphors, analogies, and visual storytelling to make these concepts more tangible.
For example, an infographic about the theory of relativity might use a train and a clock
to illustrate the concept of time dilation.

The creation of modern educational infographics has been greatly facilitated by
advancements in design tools and technologies. Below is an overview of some of the
most popular tools and their features.

Canva is a user-friendly online design tool that offers a wide range of templates for
creating infographics. It is particularly popular among educators due to its simplicity
and affordability. Canva also provides access to a library of icons, images, and fonts,
making it easy to create professional-looking infographics without advanced design
skills [3].

Piktochart is another popular tool for creating infographics, with a focus on data
visualization. It offers a range of customizable templates and allows users to import
data directly from spreadsheets to create charts and graphs. Piktochart also includes
collaboration features, making it a good choice for team projects [4].
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For more advanced designers, Adobe Illustrator offers unparalleled flexibility and
control over the design process. While it has a steeper learning curve, it allows for the
creation of highly customized and detailed infographics. Illustrator is particularly well-
suited for creating vector graphics, which can be scaled without losing quality [5].

Recent advancements in artificial intelligence have led to the development of tools
that can automate parts of the infographic design process. For example, tools like
Visme and Venngage use Al to suggest layouts, color schemes, and icons based on the
content provided by the user. These tools can save time and help non-designers create
high-quality infographics.

To illustrate the effectiveness of modern design in educational infographics, this
section examines two case studies:

STEM Education. A study conducted by the University of Cambridge found that
students who used infographics to learn about the human circulatory system scored
significantly higher on retention tests compared to those who used traditional
textbooks. The infographics used a combination of diagrams, icons, and minimal text
to explain the structure and function of the heart and blood vessels. The use of color
coding and visual hierarchy helped students quickly grasp the relationships between
different components.

Humanities Education. In a high school history class, infographics were used to
explain the causes and consequences of the Industrial Revolution. The infographics
included timelines, maps, and statistical data to provide a comprehensive overview of
the topic. Students reported that the infographics made the material more engaging and
easier to understand, particularly the visual representation of historical trends.

Conclusions and Prospects for Further Research. Modern design plays a critical
role in the effectiveness of educational infographics. By applying principles such as
simplicity, visual hierarchy, and accessibility, educators can create infographics that
enhance learning outcomes and engage students. However, further research is needed
to explore the long-term impact of infographics on knowledge retention and skill
development. Future studies could also investigate the role of interactivity and
animation in educational infographics, as well as the potential of Al-driven design
tools.
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Abstract: Digital transformation is an inevitable trend in Vietnamese higher education
today, especially for the University of Fire Prevention and Fighting. Because if schools
want to improve their domestic and international rankings, improve the quality of
education, training and management, and attract learners, they must transform. Digital
transformation is to meet the new requirements of training high-quality human
resources with the ability to be creative, quickly absorb the world's science and
technology to serve the country's development in the current period. The article aims
to provide some solutions to promote opportunities and overcome challenges so that
digital transformation in higher education takes place quickly, smoothly and
successfully.
Keywords: Digital transformation,Vietnamese higher education, University of

Fire Prevention and Fighting.
1. Introduction

The Covid-19 pandemic has created pressure on the organization of training
activities at universities, but it is also a driving force for the digital transformation
process to become stronger and more comprehensive in order to improve the quality of
human resource training. Digital transformation is the process of applying digital
technology to change the operating model (organization, people, processes) to create
new values, new products, new experiences [1], [2]. It helps to shift from an education
system that focuses on equipping learners with knowledge and skills to an education
system that helps develop capacity, promotes innovation and creativity for learners,
and meets the requirements for workers in the period of the 4.0 industrial revolution,
thereby helping teachers and learners change their thinking and adapt better [3], [4].
Thus, digital transformation is no longer an option but has become a mandatory
requirement for the education of each country when about 1.5 billion students, of which
90% of high school and university students cannot go to school directly during the
recent Covid-19 pandemic [5]. This is the basis for countries to turn difficulties into
opportunities to accelerate the digital transformation process in higher education,
opening a new era for digital education. For Vietnam, the Prime Minister has approved
the "National Digital Transformation Program to 2025, with a vision to 2030" along
with Decision No. 749/QD-TTg dated June 3, 2020, according to which education is
one of 8 areas that need to accelerate digital transformation [6]. According to some
published research results, the Covid-19 pandemic helps accelerate the global digital

131



PEDAGOGY
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

transformation process by about 3 to 7 years [4]. To cope with the pandemic, learners
must change their learning methods, have self-study skills and aim to personalize
learning with the support of technology, in which online learning plays a decisive role.
From there, it can be seen that learners are more proactive in the learning process, are
conscious in finding online courses with the best instructors, and regularly interact with
groups through virtual classrooms, online meeting rooms or online discussion forums.
Thus, the Covid-19 pandemic has truly made the digital transformation process take
place globally and the habit of online learning and online interaction through
technology applications will continue to take place strongly, even when the pandemic
ends in the near future. Therefore, countries need to prepare conditions and institutions
to accelerate digital transformation in the education sector, in which universities must
take the lead in digital transformation to improve the quality of training and meet the
requirements of the labor market.

Internet of Things
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3D Printing Big Data
un:@:m Analytics

Cloud
Computing
oiiiiit]

Augmented
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Robotic Artificial Intelligence
Figure 1. Core solutions and technologies of Industry 4.0.

Digital transformation in higher education includes the transformation of four basic
elements: input elements, training process, output elements and training environment
[7]-[10]. Input elements such as learning materials, documents, textbooks, learner data,
teaching and learning equipment, training facilities. Process elements such as digitizing
lectures, applying software to prepare lectures, teaching methods, classroom
management techniques, interacting with learners to digital space, all data on students'
learning process is monitored and stored by technology, digitizing management
information, interconnected database systems, applying technology in management,
operation and decision making of managers. Output factors such as digital results are
evaluated, lecturers focus on teaching and are freed from administrative work, grade
management records, learning record management, etc. Training environment means

132



PEDAGOGY
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

digitizing the implementation methods and processes, from the stage of taking input
data to the stage of extracting output data. Thus, digital transformation in higher
education is not simply digitizing document sources but also includes hardware
conversion, leading to changes in the management of resources for the training process.
Digital transformation affects many different stakeholders, in which the most directly
and most affected are the management staff, lecturers and learners, followed by the
team of administrative office specialists, service staff and training support. The article
analyzes the difficulties and challenges of universities in the context of digital
transformation, thereby proposing solutions to improve the quality of training to meet
the increasing needs of the labor market.
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Figure 2. Popular industry 4.0 technologies in education.

2. Difficulties and challenges at University of Fire Prevention and Fighting

Most universities have just started to deploy software to support online teaching and
learning through applications such as Zoom, Google Hangouts Meet, Webex, and
Micorsoft Teams. Some universities have not yet deployed or are not ready to organize
online training for full-time students and have only stopped at providing documents for
students to study on their own. Therefore, the common difficulties that universities are
facing are inadequate and synchronous infrastructure and equipment, and a lack of
suitable learning materials for the digital transformation goals of higher education [11],
[12]. Inaddition to hardware such as computer systems and network systems to connect
to the Internet, universities must invest in servers and large data centers, along with the
need to build electronic lecture studios (or E-Learning lectures) to deploy digital
teaching [12], [13]. In response to the Covid1l9 pandemic, many universities have
proactively asked lecturers to participate in online teaching when the lecturers
themselves are not well prepared for this work. Through in-depth interviews with a
number of managers and lecturers, we found that many lecturers have not yet adapted
to new technology; most lecturers are not ready for teaching, research, connection, and
application of information technology in research and teaching activities. They are
familiar with traditional training methods and are not ready to change to adapt to
technology. This result is similar to that of many universities around the world [3]. In
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addition, lecturers have to participate in continuous technology training courses,
making them feel pressured and overloaded in their teaching work. Technology
development is an effective tool to support lecturers in designing lectures, researching
documents, and sharing knowledge, but this technology also leads to the situation of
copying documents, lectures, and even lessons of learners becoming easier. This makes
many lecturers reluctant to participate in the digital transformation process. Moreover,
lecturers have only recently started to approach online training and learning methods
and methods, so they cannot immediately master information technology skills.
Therefore, they need time to adapt to technology and new teaching methods. However,
with the current situation of lecturers not really ready, afraid of change, lacking both
knowledge and skills in using technology, this is a huge bottleneck, difficulty, and
obstacle to the digital transformation process for higher education.

Solutions to improve the quality of training at universities For higher education,
digital transformation brings many benefits and is an opportunity to narrow the gap in
the quality of human resources between regions and areas and bring learning
opportunities to more people at lower costs and promote the goal of building a learning
society with more experiences through interactions in the digital environment, thereby
acquiring knowledge more easily [2]. Education has changed over the centuries, from
the scope of knowledge to the model and space of learning. During the 4.0 industrial
revolution, many traditional learning concepts have changed compared to the past,
opening up a more open and flexible educational perspective, also known as education
4.0. It focuses on creativity and design capacity.
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Figure 3. Key futuristic components of education

Learners are educated in interdisciplinary knowledge and skills, especially
management skills and machine control skills. Education is developed as an ecosystem,
where all elements are linked together through cyberspace and cloud computing. The
teaching and learning relationship is expanded not only between lecturers and students
but also between students and students, students and people around them, students and
open knowledge sources on the Internet. Education 4.0 also expands the age of learning

134



PEDAGOGY
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

through the concept of "lifelong learning". Through interviews, education experts said
that it is not possible to determine future career skills for learners because many jobs
in the future may not yet exist. Therefore, learners need to have lifelong learning skills,
constantly updating knowledge and understanding to keep up with the constantly
changing job demands in society. Finally, the classroom can also be anywhere,
anytime. Instead of physical classrooms with lecture halls, libraries and fixed
timetables, online schools are developing and becoming a new wave of education.
Online schools with courses on online platforms MOOCs such as Coursera, Udemy,
edX, ... are becoming increasingly popular in higher education. Learning materials and
reference books are all stored online through Internet-connected devices such as
smartphones and laptops; open learning materials with the emergence of adaptive
learning and testing application programs such as Acellus, IXL, Mathletics and open
science with freely shared online scientific research databases (Open Access
Databases), ... help learners around the world to participate in virtual classes anytime,
anywhere.

3. Conclusions

Universities need to identify the trend of blended training as urgent in the context of
current digital transformation and need to focus all resources on implementing this
important task. In other words, online training is a part of higher education in the future
(currently, training regulations have allowed online training for 30% of the content of
the course in the training program of universities). Research results also show that
teaching and learning in the future is a harmonious combination of the "real part" and
the "digital part" (connection and data) of higher education in the digital environment.
Digital transformation in higher education is a revolutionary change that needs to be
initiated from deep awareness and is expected to help maximize training efficiency.
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The rapid development of social media has significantly influenced communication
patterns worldwide. As a result, languages, including Czech, are undergoing noticeable
changes. The contemporary Czech language is increasingly shaped by the informal and
dynamic nature of digital communication. This article aims to analyze the impact of
social media on the Czech language, focusing on the emergence of new linguistic
trends and their implications for language preservation.

Analysis of Recent Research and Publications. The influence of social media on
language has been widely studied by linguists and sociologists. Researchers such as
David Crystal and Andrzej Gawronski have emphasized the role of digital platforms in
shaping modern communication [1, p. 45]. In the context of the Czech language,
studies by Petr Kaderka and Jifi Kraus have highlighted the increasing use of
Anglicisms and informal expressions in online communication [2, p. 78]. However, the
long-term effects of these changes on the Czech language remain a subject of debate.

Formulation of the Purpose. The purpose of this article is to examine the impact
of social media on the contemporary Czech language, focusing on the emergence of
new vocabulary, abbreviations, and informal expressions. Additionally, the article aims
to assess the potential risks and benefits of these changes for the preservation of the
Czech language.

Presentation of the Main Material. Social media platforms, such as Facebook,
Instagram, and Twitter, have become integral to modern communication. These
platforms encourage users to express themselves concisely and informally, leading to
significant linguistic changes. The following sections explore the key aspects of these
changes in the context of the Czech language.

Emergence of New Vocabulary. Social media has introduced a plethora of new
words and expressions into the Czech language. Many of these terms are borrowed
from English, reflecting the global nature of digital communication. For example, the
English word "like" is commonly used in Czech social media posts, often replacing the
traditional Czech term "libi se mi." Similarly, the word "hashtag" has been adopted into
Czech, although it is sometimes replaced by the Czech equivalent "Stitek" [3, p. 56].
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This phenomenon, known as lexical borrowing, is not new, but the speed and scale at
which it is occurring in the digital age are unprecedented.

In addition to borrowing from English, social media has also given rise to entirely
new Czech words and phrases. For instance, the term "selficko" (a diminutive form of
"selfie™) has become widely used to describe a self-portrait photograph. Similarly, the
word "tweet" has been adapted into Czech as "tvitek," reflecting the influence of
Twitter on modern communication [4, p. 34]. These new words enrich the Czech
language, but they also raise questions about the preservation of traditional vocabulary.

Use of Abbreviations and Acronyms. The character limits on platforms like
Twitter have popularized the use of abbreviations and acronyms. In Czech social
media, users often shorten words to save space or convey messages more quickly. For
instance, the phrase "prosim t&" (please) is frequently abbreviated as "pls," and "dé&kuji"
(thank you) is shortened to "dik" [5, p. 89]. These abbreviations are not only convenient
but also create a sense of informality and immediacy, which is characteristic of digital
communication,

Acronyms are also widely used in Czech social media. For example, the phrase
"miluju t&" (I love you) is often abbreviated as "mjt," and "hodné Stésti" (good luck) is
shortened to "h§" [6, p. 102]. While these acronyms are practical, they can sometimes
be confusing, especially for older generations or those who are less familiar with digital
communication,

Informal Expressions and Emojis. Social media encourages informal
communication, leading to the widespread use of colloquial expressions and emojis. In
Czech online communication, users often replace formal language with slang or
regional dialects. For example, the word "super" (great) is frequently used in place of
more formal expressions like "vyborné" or "skvéle" [3, p. 57]. Similarly, the word
"kamos$" (buddy) is often used instead of the more formal "kamarad" [4, p. 35].

Emojis are also widely used to convey emotions, sometimes replacing words
altogether. For example, a smiling face emoji can replace the phrase "jsem $tastny" (I
am happy), and a heart emoji can stand in for "miluju t€" (I love you) [5, p. 90]. While
emojis add a visual element to communication, they can also lead to ambiguity, as their
meaning can vary depending on the context and the user's interpretation.

Impact on Grammar and Syntax.The informal nature of social media has also
influenced Czech grammar and syntax. Sentences are often shortened, and punctuation
Is used sparingly. For example, users may omit commas or periods to save time or
create a more conversational tone [6, p. 103]. Additionally, the use of capitalization is
often inconsistent, with some users writing entire sentences in lowercase letters.

Another notable trend is the use of non-standard word order. In Czech, the standard
word order is subject-verb-object, but social media users often deviate from this pattern
for emphasis or stylistic effect. For example, a user might write "To se mi libi!" (I like
that!) as "Libi se mi to!" to emphasize their enthusiasm [2, p. 80]. While these
deviations are generally accepted in informal communication, they can sometimes
make the text harder to understand, especially for non-native speakers.

Risks and Benefits of Social Media Influence. The influence of social media on
the Czech language presents both risks and benefits. On the one hand, the informal
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nature of digital communication can lead to a decline in language standards,
particularly among younger generations. The overuse of Anglicisms and abbreviations
may also threaten the uniqueness of the Czech language [1, p. 47].

On the other hand, social media provides a platform for linguistic creativity and
innovation. New words and expressions enrich the language, reflecting the evolving
needs of its speakers. Additionally, social media can serve as a tool for language
preservation by promoting the use of Czech in digital spaces. For example, online
communities and forums dedicated to Czech culture and language help to keep
traditional vocabulary and expressions alive [3, p. 59].

Conclusions and Prospects for Further Research. The impact of social media
on the contemporary Czech language is undeniable. While digital communication has
introduced new vocabulary, abbreviations, and informal expressions, it also poses
challenges for language preservation. Future research should focus on the long-term
effects of these changes and explore strategies for promoting the use of Czech in digital
spaces.
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EKOJIOI'TYHE BUXOBAHHSA AITEH JOKIJIBHOI'O
BIKY

KoBTyH AHHa BosiogumupiBHa,

KaHIUJIAT NeJaroriyHux Hayk,

JIOIIEHT, JOLICHT Kadeapu Teopii, TEXHOJIOTIH 1 METOIUK JIOIIKUIBHOI OCBITH
XapkiBChbKHM HallloOHaNbHUN niefaroriyauii yuisepeutet iMeHi ['.C. CxoBopoan,
Yxkpaina

XoaTo0ina Onexkcanapa Y CcTUHIBHA,

KaH/IUJIAT TeJaroriyHux Hayk,

JIOIICHT, JOIIEHT Kadeapu Teopii, TEXHOJIOTIH 1 METOJUK JOMIKIIHHOI OCBITH
XapkiBChbKHM HalllOHaNbHUN Tiefaroriuauil yuipepcutet iMeHi ['.C. CkoBoponu,
VYkpaina

Exkomnoriuna ocBiTa mocijjae 3Ha4yHe Miclie y poOOTI MeJaroriyHuX MpaiiBHUKIB
3 TITbMH Ta OaTbKaMH. Y JOIIKUIBHIN MEeAarorimi HayKOBISIMU PO3TIISHYTO MPOoOaeMy
€KOJIOTTYHOr0 BUXOBaHHs. g mpobiema eKoJIOriYHOTO BUXOBaHHS 3HAXOAUTh BIATYK
y HayKOBUX CTaTTsX, Te3aX, MOCIOHWKaX, miapyunukax [2; 4]. barato marepiamy
MOKHA 3HAWTH y MEPEXi [HTepHET 3a JaHOI0 TEMOIO Ha CIIeialIbHUX caiTax, 0jorax,
TaKO TaKi MaTepialid PO3MIIIYIOThCS Y COIlIaIbHUX MEpexkKax.

JIOMKIJIbHAM BIK € BOKJIIMBUM II€P10JIOM KUTTS JUTHHU. MU 3HAEMO, 110 y TIeH
MepioJi aKTUBHI MOYYTTS 3aIlIKaBJICHOCTI Ta JOMHUTIMBOCTI B PI3HUX cdepax >KUTTS.
JIOMIKITBHUM BIK XapaKTepU3Y€EThCS PO3BUTKOM MOBJICHHS, TaM’SIT1, MUCIIEHHS, CITYXY,
30py, CIOCTEPEHKIIMBOCT1, TOMY PO3BUTOK IUX MCUXIYHUX MPOLECIB € BAXKIUBUM IS
(dbopMyBaHHS CTOCYHKIB Ta BIAUYTTSI IPUPOAH, ii OaraTcTsa [3].

JiTH 13 MIKaBICTIO CIIIKYIOTH 32 MPUPOJTHUMH SIBUIIIAMHU, JII3HAIOTHCS PO MOPU
POKY, CIIOCTEPITatoTh 3a 3MIHAMU Y KUBIA Ta HEXXUBINA NMPUPOl. TaKUM YMHOM, BOHU
Bi[UyBalOTh ce0€ MAaJCHLKMMH HAYKOBIIMH, AOCTITHUKAMH. Y HOPMATHBHUX
JTOKyMEHTaX TIPOCTEKYEThCSI AaKTYyalbHICTh OCBITHBOTO HampsMmy «J/[utuHa B
MPUPOIHOMY JTOBKULI». Lle € KIouyoBUM MUTAHHAM Y poOOTI 3aKjaaAiB JOLIKUIBHOI
ocBiTu. ¥ CTaHapTi JOMIKUIBHOI OCBITH JOBEJEHO TE, IO B AITEH JOMIKIJILHOTO BIKY
HEO0OX1THO (OpMyBaTH CBITOIVISZI, KOKEH MAa€ YCBIIOMIIIOBATH ce0€ YaCTUHOIO
MPUPOJM, BIAUYyBAaTH BIAMOBIJAIBHICTH 3a T, IO BiAOYBAa€ThCSA HABKOJO HE, y
noBkuLi [1; 3].

Exosoriune BUXOBaHHS Ma€ TOYMHATHCS 3 POAWHHU, y 3aKJIaJl JOIIKUIBHOL
OCBITH Ta MPOJIOBXKYBATHUCS y TIOYATKOBIH, CEpEAHIM Ta cTapIIiii mKkoi. JlomKiTbHIKA
MalOTh 3HATH PO KUBY Ta HEKUBY MPHUPOLY, 11 SBUINA, JOANINBE CTABICHHS TIPO Hel
y HaBKOJHIIHBOMY CBITI, @ TaKOX 30pPIEHTOBaHI 10 TyMaHHOIO, YCBIJOMJIEHOTO
CTaBJICHHS WIOJ0 JOBKUUISA. 3aBIsSKU PO3MOBiASAM, OecijlaM, YUTaHHSM KHHKOK,
OMOBi/IaHb, Ka30K, BIPIIIB, MNPOBEIEHHSM PI3ZHOMAHITHUX I1rOp, MPOTYJISTHKAM,
EKCKypCisiM, TIpalll y NPUPOAl JITH Mi3HAIOThH I[IKaBUM HABKOJIUIIHIA CBIT, Yy HHUX
MPOSIBJIAIOTHCST  PI3HI MOYYTT, emolii. BaxinBo 3manky ¢opmyBaTu 10aiiivBe

140



PEDAGOGY
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

CTaBIICHHSI IO HABKOJIMIIHBOT Kpacu npupou [2, ¢. 217].

[Ipuposaa € MoryTHiM 3aco0oM mizHaHHs. Hanpukian, ekckypcis — 1€ TaKuid BUJ
JISUTBHOCTI, SKUM cOpsAMOBaHWl Ha (opmyBaHHS 3HaHb Ipo mpupoxy. Ilig uac
eKCKypCii JIITH CIHOCTEpiraroThb 1 pO3yMIIOTh T€, IO iX oTouye. BuxoBatenb
O3HAHOMIIIOE 3 HApOAHUMHU TNPUKMETAaMHU, BEAEC pO3MOBiJI, YHTAE HEBEIUYKI
OTIOB1JIaHHS, BIpIi. [liTH HaBYarOThCS THIII Ta TapMoHii. [{iTu 6epyTh pi3HE CIIOPTUBHE
oOylalHaHHA: M A4i, OO0pydYl, CKaKaJKW, Irpamkd Tomro. JIOMKIIBHUKK IHOOJSATH
PYXJIUBI, CIIOPTHBHI IrpH, MAJIOBATH HA JIOHI MPUPOJH, IO JO3BOJISIE CIPUAMATH
€CTETHKY IIPEKPACHOTO CBITY Ta KpaeuuiB [4, ¢. 200].

PoGota B mpupoai € MPOAYKTHBHUM 3aCO00M E€KOJIOTIYHOTO BHUXOBAaHHS.
JIOMIKUTPHUKN BUCAKYIOTh KBITH, POCIIMHHM, MOJUBAIOTH X Pa30M 13 BUXOBATEIIEM,
YIITKY pa3oM 3 0aTbKaMH MOXKYTb 30UpaTH Arojau, GpyKTy, 0a4uTH pe3yibTaTu Imparl
nopyu. Ilig wac Takoi mpami B mpupoal (OPMYIOTbCS HEOOXITHI HABUYKH:
CIIOCTEPEXKITUBOCTI; JOMUTIMUBOCTI; BUXOBYETHCA 1HTEPEC 0 CLIBCHKOTOCIOIAPCHKUX
CIpaB, a TaKOXX BHHHUKA€ ToOBara J0 Tpaill JIIOAEH, fKi 3alHITI Y CUIbCHKOMY
rocriofgapctBi. [lpansg mitelt y mnpupoal copusie (Qpi3MYHOMY PO3BUTKY. Y HHX
YAOCKOHATIOITECS PYXH, CTUMYJIIOIOTBHCS (i3udHl 37110HOCTI, HaBHUku. Craif
3a3HAYUTH TPO TE€, IO Yepe3 Pi3HI BUAM JISUTBHOCTI 3aJOBOJIBHSIOTHCA €CTETHYHI
noTpedu. Hampukian, e BiOyBaeThCs MiJl Yac BHUPOIIYBAaHHS KpPAaCHMBHX KBITIB,
CIIOCTEPEKEHHS 32 HUMH.

VY cTBOpeHOMY CHEIIAIPHOMY CEpPEAOBUINI MOKHA OpPraHi30BYBaTH TaKy
JUSJIBHICTh: HABUYAJIbHY; IMi3HABaJbHYy; IIPOBY; MPOAYKTHUBHY, MOBJICHHEBY Ta
KOMyHIKaTUBHY [2, c. 218]. KyTrouku npupoau MOXyTb MICTUTU: JabopaTopito 3
BHUPOIITYBaHHS KIMHATHUX POCIIHH.

BuxoBateni Tta O0aThbku MarTh (GOpMyBaTH y AITEH €KOJOTIYHY KYJIbTYpY.
CTBOpEeHHsI >)KMBUX KYTOYKIB JO3BOJISIE OAUWTH LIKaBl SBUILA MPUPOJM B YMOBax
rpynoBoi KiMHATH. JIOLIKUIBHMKM CTalOTh CIOCTEpIrayaMy 3a 3MIHAMU JKHUTTS Y
NITaxiB, TBAPUH, POCIUH. Y JiTel (HOPMYIOTHCS YABICHHS PO TE, IO € 3B’SI3KH MIXK
yciMa SIBUIIIAaMU B KUBIM Ta HEXKUBIM mpupoAl. Y HUX (OPMYIOThCS YSIBICHHS PO
YCBIJIOMJICHHS BIUIMBY JIFOJMHU HAa HABKOJMIIHIN CBIT. JlfoguHa MOXKe MPUHOCHUTH
KOPHUCTh 1 MIKOAY JIOBKULIIO, TOMY a0aiiMBe Ta TYMaHHE CTaBJICHHS € OJHUM 13
MPIOPUTETHUX 3aBJIaHb CYy4YacHOI JOMIKUTHHOI OCBITH. [[ITM TakoX MOYHMHAIOTH
PO3yMITH, 1110 JIFOJMHA MOYKE TPUHOCUTH KOPUCTH 1 IIKOTY TIPUPOII.

BraxkaeMo, 1110 1151 €PEKTUBHOTO €KOJIOTTYHOTO BUXOBAHHS Tpeba CTBOPUTH BCl
YMOBH JUIsl PO3BUTKY B JIITCH 3HAHb IMPO >KMBY, HEKUBY NMPUPOIY, CBIT, JIOIUHY.
BuxoBaTteni 3aknagiB JONIKUIBHOI OCBITH MarTh TypOyBaTHCs TMpo Te, 100
3a0e3mevyBaTH IOBHOIIIHHE €KOJoTiyHe BUXOBaHHSA. {DOpMyBaHHS y JIUTHHU
€KOJIOTIYHOI KYJBTYpH Ta BUXOBAHOCTI € BaYXJIMBUM aCTIIEKTOM CY4YacHOI JOIIKLIBHOT
OCBITH.
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CTYAEHTTEPAIH 3EPTTEYHJIIK KY3BIPETTIJIITTH
JAMBITY JATBI XUMUSAJIBIK DOKCIIEPUMEHTTIH
POJII

Kynan0aii 9iirepim PeHaTKbI3bI
«JL.LH. I'ymunes areingarsl Eypasus yiarteik yauBepcuteti» KeAK YKapatbuisicTany
FBUTBIMAAPHI (PaKyIbTETIHIH MaruCTPaHThI

Bbearndaesa /lana CanaprajineBHa
«JL.H. I'ymunes areiaaarsl Eypasus ynrteik yHuBepcuteTi» KeAK KapatbutbicTany
FBUTBIMJIAPHI (PaKyJIbTETIHIH X.F.K., IOIEHT M.a.

Angarna. XuMus MoHI MYFalIMIHIH 3€pPTTEYLIUIK JaFAblIapIbl MEHrepyl MoH
MyFaiMl MaMaH/IbIFbIH TalbIHIayIbIH MIHAETTI OeJiiri 0obin TabbuIa sl MyFanim
THUICTI JaFAbLIapIbl MEHIEPreH e FaHa 0J1 OKyIIbLUIAPAbIH 3epTTEYIIUTIK JaFIblIapbIH
KaJIBIIITACTHIPYFa HET13 00J1a anajbl.

XUMUSL — TEOPHUSAIIBIK )KOHE IKCIIEPUMEHTTIK FhUTBIM. COHJIBIKTAaH HAKTHI HACSIIap
MEH TEpEH OUIMIe >KEeTy YIIIH 3KCIEPUMEHT OHBIH 3€pTTEYIHIH €H MAaHBI3JIbI 9JICI
00J1bIN TaObLIaAbl. OpUHE, OKYIIIBIHBIH KaIbIHAFbl €H KYIITI 13 — OHBIH CaHAJIbI TYPJIE
©3 KOJIBIMEH JKacaraH XMUMMSUIBIK TOKIpUOENepl *KoHe alFaH aknaparrapbl. ONUTKeH1
Oyn1 karjaiina ecTe cakray HpOLECiHE €eCTe caKTayIblH OapiibIK TypJiiepi MeH
MICUXUKAJIBIK opekeTTepi Kipemi. Kazipri 3amanma XxuMus O1TIMIHIH camachl HETi3Ti
KY3BIPETTEP/IIH JTaMybIMEH aHBIKTANA/bl, €H MaHbI3Abl KY31PETTENIKTEpIIH Oipl —
3epTTEYIIUIK KY3BIPETTUNIKTEp. 3epTTey KY3bIPETTUIIr >KaHa, CTaHJapTThl eMec
xardainapaa Outimal o3 OeTiHile KosijgaHa Outyal tanan etedi. Kaszipri xkarmaiina
CTYIACHTTEPAIH 3epTTEYNIIIK JaFablIapblH KaJdbIITACTBIPYIABIH CTPATETHICH MEH
OIICTEpIH TaHIAy CYpaKTapbl ©T€ ©3€KT1 0O0JIbIN TaObLUIabl. by Keneci narapuiap/sl
KAMTHUBI: ©31HJIK 3€pTTey IC-9pEKETIH Xocmapjay; TarcblpMa KOI; KaXKeTTi
aKmaparThel 137€y, Taljay >oHE KOPBITBIHIbUIAY; TUIIOTE3aj]ap; MakKcaTTap MeEH
MIHACTTEP/Il O€Nruiey; OHTaMJIBI 3epTTey oJICTepi MEH TOCUIIepiH TaHjay,
AKCIIEPUMEHTTEP KYPri3y; JKYMBIC HOTHXKEJEpIH >Ko0anay; KOPBITBIHIbUIAP MEH
KOPBITBIHABLIAPIBI TYKBIPBIMIAY KOHE T.0..

by makanana meaarorukainbik AKOFaphl OKY OPBIHIAPHI CTYJACHTTEPiHIH FHIIBIMHU-
3epTTey KY3BIPETTUIITH KAJBIMTACTHIPY/IAFhl 3€PTXAHAIIBIK KypCTap MEH JKYPri3iTreH
XUMUSIJIBIK OKCIIEPUMEHTTEPAIH poiil KapacTelpbuiafbl. CTyHEHTTEPAIH FhUIBIMU-
3epTTey NaFAblIapbiH KaJBITACTHIPY SAICTEMECIH kacay Ke3iHe 013 CTYIeHTTepaiH
FBUTBIMHU-3EPTTEY JKYMBICBIH YHBIMAACTBIPY/IBIH OIpBIHFAl KOCMAPBIH, 3€PTTEYIILIIK
JaFIpIIapabl KaJbIITACTRIPYAbl KAMTAMAChI3 €Ty YIIIH 3€pPTXaHAJIBIK MPaKTUKYMIbI
’Kacayra THIPBICTHIK.

Tipek ce3aep: XuUMUs, 3epTTEYLIUIIK OUIK, 3€pTTEY KYMbICHI, SKCIIEPUMEHT,
3epTTey KY3bIPETTUIIT], 3€PTTEY AaFIbLIaphl, FUIBIMU 3€PTTEY

Kipicne
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Kasipri ranga Kazakcran anemaik 6151iM KEHICTITIHE €Hy1 YIIiH «eMip O0HbI 611iM
ay» KOHUEMUHUSICHIH YCTaHAThIH cayaTThbl, OUTIKTI MaMaHIapAbl Jaspiay/bl Tallarl
ereai. binim Gepyneri Ky3bIpeTTUTIKTEPAIH KIKTenyl caH aimyaH. CoJjapiblH ilIiHEH
A.B. Xyropckoit, O.E.Jle6eneB, [{.A.lBanoB xoHe T.0 [2] aBTOpAapabIH
KJaccuuKaIMsIapblH  KapacThIpcak, ojap OuIiM OepyliH J>KaJlmbl Ma3MyHbIHA
0alIaHBICTBl KY3BIPETTEP/Il YII JEHreWre >KIKTeHal: MOHMIK, Kbl TaKbIPHITITHIK
KOHE MeETa-MoHMIK. MeTa-MoHIK KY3bIpeTTepre akbuI-OM, 137IEHIC, JIOTMKAJIBIK
HIBIFAPMAIIBUIBIKTBIH TYTAC KEIICHIH OIPIKTIPETIH 3epTTey KY3BIPETTUIIr KaTaJlbl.
XUMHUSAHBI OKBITYJla KaJbIITaCaThIH HETI3T1 KY3bIPETTEepAiH Oipi — 3epTTEYILIUTK
KY3BIPETTUTIK. «3epTTey KY3IpeTTUIr» TYCIHITT — Oy 3epTTeyIliHIH Ke3 KelreH
MOCeJIeHI THIMIII 3epTTeyAe KOPCETEeTIH OuTiMi, MaFabIChl, )KaHa, CTAHAAPTTHI €MEC
Karnainapaa Ounimal e3 OeTiHine KojgaHa Ouryl. 3epTTeyluliK Ky3ipeTTUIiK
3epTTEYLIUIIK  1C-OPEKET  HOTIDKECIHJE  KajbllTacaThlHBI  Oenrui.  3eprrey
KYMBICTAPBIHBIH 631 FBUIBIMU-3€PTTEY KOHE OKY-OHICTEMENIK 3epTTeyJiep OOJIbIn
oemineni. M.H.ApiieB kepceTkeH e, 3epTTey KbI3METi jkaHa OOBEKTUBTI FhUIBIMU
outim anyra OarbiTTasiFaH [3]. CoHbIMEH KaTap, XMMUSIIBIK TEOPHUSHBI OMJIaFbliai
urepreH, 61paK 3epTXaHAIBIK KYMBICTAP/Ibl )KETKUTIKTI OpbIHaMaFaH CTYJEHTTEP/I1H
KOIIILIIT MpaKTHKara OaFreITTaNIFaH TarcblpMaiap/Isl OpbIHIAYAa KABIHABIKTapFa Tar
oomaapl. Ocwl  cebenTeH Xumusi calarblHAA 3€PTTEYIIUTIK — KY3BIPETTUTIKTI
KaJIBINTACTBIPY Ka3ipri TaHAa ©3€KTl Macesie O0JIbI OTHIP.

Kypaua sxkadabIKTap MeH dic Tacliaep.

FeimpIME-3€pTTEY 9pEKETI MIBIFAPMAILIBUIBIK 9PEKETTIH Oip TYpl, COHABIKTAH OHBI
OKYIIBUTAPJBIH  OKY-TaHBIMIBIK KY3BIPETTUTITIH KaJBIITACTHIPY JKOHE aKbLI-OM,
HIbIFapMalIbUIbIK KaOUIETTEPIH JaMBITY MOCENIECIHIH Kypamjaac Oediri peTiHzae
KapacThIpy Kepek. OKYIIBIHBIH KeKe OaChIH, OHbIH aKbLI-OMbIH, CE31MiH, €PIK-KIrepiH
JaMBITY TEeK O€JCeHAl 9peKeTTe Ky3ere achlpbuiafpl. CTyAEHTTEpAl 3epTTEYLIUTIK
opekeTke Oayiy, Typii TCHXOJOTHSAIBIK CayaJHaMaaap apKbUIbl TAHBIMIBIK >KOHE
TYJIFAJIbIK KaOUIETTepIH AaHBIKTAy, 3€pTTEy >KYMBICBIH YHUBIMAACTHIPY. FhutbIME-
3epTTey KY3BIPETTUIriH OIpTIHAEN apTThIPY CTYACHTTEPAl FHUIBIMU-3EPTTEY
KYMBICTapbIHA TAPTY/Ibl KAMTAMACHI3 €Ty apKbLIbI HET13/1eTe/Il.

3epTTeyIiH HeT13r1 MaKcaTTaphbl:

1. 3eprrey KY3BIPETTUIITIH KAJBIITACTHIPY JKOHE 3€PTTEY  KYMBICHIH
YUBIMIACTBIPY;

2. OKy mpoleciHae 3epTTEYIIUTK KY3bIPETTUIITNH KaJIBIITACTBIPYABIH 9IICTEMETIK
KOJITapbl MEH IIapTTAaPbIH aHBIKTAY;

3. «CrniupTrepAiH PU3NKAIBIK )KOHE XUMUSIIBIK KACUETTEPIH aHBIKTAY» JKYMBICHIH
YUBIMAACTBIPY  apKbUIbl  CTYACHTTEPIIH  FBUIBIMU-3€PTTEY  KY3BIPETTLIITIH
KQJIBINTACTBIPY 9JIICTEMECIH 31pIIey;

4. 3epTXaHaJILIK SKCIIEPUMEHT KYPTi3y KOHE d31pJEHIeH 9/IICTeMEHIH THIMIUIITH
AHBIKTAY.

Makanagely Makcatel: «B053-5302-22-01» xumuss MaMaHABIFBI OOMBIHIIIA
CTYIEHTTEpAIH  3EPTTEYNIIIK  KY3BIPETTUIINH  KAJBINTACTBIPY  OAICTEMECIHIH
Ma3myHbIH airy. OHTN 2205 - «Opranukaliblk XMMUASHBIH TEOPHSUTBIK HET1371epi» MOH1
OOWBIHIIIA XUMHSI Ca0aKTapbIHAA 3EPTTEYMIIIK KY3BIPETTUNIKTEPAl KAJIBIITACTBIPY
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yChIHBUIaABl. OpraHuKabIK XWMHSHBIH TEOPUSUIBIK HETi37epl cabaKTaphIHIAFbI
FBUIBIMU-3EPTTECY IKYMBICTaphl XHUMMSIIAH 3€pPTXaHANBIK JKYMBICTapFa apHajFaH
omicTeMeliK Kypai [4] apKbUIbl )KYpri3ijaeil.

Hortukesiep

DKCnepuMEHTTIH OipiHII KYHI CTYJIEHTTEP/AIH 3€pTXaHaJbIK KYMBICTBI OpbIHAAY
KaOUIeTIH aHBIKTAy MaKcaThlHAa cayaiaHama Kypri3uigi. CayagHamMa HOTHIXKECI
TeMEHJIe kepceTuireH (1-cyper).

3eprrey cabarblHIA CTYACHTTEDP FHUIBIMH 3€pPTTEY OJICTEMECIH MEHTepel,
FBUTBIMH TaHBIM KE€3EHIEPIH MEHTEePE/l, 3ePTTECY MICeeNIepiH TYKBIPHIMIAI, IIICTTyTe
yiipeHeni. 3epTTey KYMBICHI OapBICBIHIA CTYJASCHTTEPAIH 3ePTXaHAIBIK JKYMBICTAPHI
TONTHIK, >KYNTHIK YMBIC TYpiHAE Xyprizuiedi. byn apHaiibl mpakTHKanbK cabak
anTacelHa 4 caraTka, OapibIFbl 15 caraTka ecenrenred. Toxipubenik cabakrap yuiH 3
nopic (6 caraT), 5 3epTXaHAJBIK >KOHE MPaKTUKAIBIK cabak (9 carar) omicTeMenik
KapacTBIPBUIFaH.

Cryaentrep oky O6apbickinia «OKyIbl HeJleH 6acTtay kepek? MyHBbI Kanaii xkacayra
Oonaapl? 3epTTeyIil ©31H Kanail YCTaibI?» JAeTeH CUSKTHI cypakTap OOWbIHINA 13/1ey
xyprizai. bipiamn gopic cabarsiaa ctyaeHTTep «CnupTTep JereHiMi3 AereHimi3 He?
Crnuprrepaid ambuty Tapuxbl? CnUpTTEpAiH KYPbUIBICH KaHIaW?» JEeTeH CUSKTHI
CYpaKTapra 13/Iey HOTIKEJIEPIH MPAKTUKAIBIK KOJIaHY Typajibl OMJIaHyFa KoHE OJlaH
op1 JKYMBIC MEePCIEeKTUBATAPbIH aHbIKTayFa MYMKIHJIIK Oepei.

3epTxaHanblK kymbic Ne 5: Oxymbutap eki Tonka Oeningi. Tomka Oesypaeri
MaKCaTBhIMBI3 — CHUPTTEPAIH QU3HKAIBIK )KOHE XUMHUSIIBIK KACUETTEPiH aHBIKTAY.

1-Tomn. I'muniepuHHIH Cyna epyl >K9HE OHBIH MBIC OKCH/II THJIPATBIMEH OPEKETTECY1H
3epTTey.

2-Ton. [ MuIepuHHIH KaTy TeMITepaTypachiH 3epTTey.

1-cyper
3epTTey KYMBICHIHBIH aJIJIbIH/IA CTYACHTTEP/ICH cayalHaMa KYPri3y/liH
HOTHXeENepl
90
80 7I3
70 57 57
50 1 I - I 40 b 41 416
40 30 26 I I
30 22

20 15 1Iz 13 I . . I . 13
10— ] £ £ [

3epTxaHanblK, 3epTxaHanblK, 3epTxaHanblK, 3epTxaHanblK, 3epTxaHanblK, 3epTxaHanblK,

KYMbICTafbl BiliM  3KYMbICTapAbl  *KYMbIC Ke3iHge KYMbICTbI YKYMbIC Ke3iHae KYMbICTa
OeHreninis OopblHAAY TEXHWKaMeH OpblHOAY Ke3iHae  MyfaniMHiH ~ ecenTep wblfapy
KabineTiHi3  Kymbic icTei Biny  XMMUANbIK, KOMETiHCi3 OeHrenini3

peareHTTepAi  HyCcKay/l1apmeH
Ko/i4aHa biny KYMBbIC icTey
OeHreniHis

W ofapbl opTawa TemeH

3epTXaHaAIBIK JKYMBICTBIH KypaMjac OeJIiriH KajabIMTacThIpy KE31HIe MakKcaT IMeH
MIHJIETTEP/l KOIOABIH CHUTYaIMsUIBIK TOCUIl YChIHBUIaAbL. OKyIIblIapra JailbiH
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MakcaTTap MEH MIHJETTEp YCHIHBIIAAbl, COHBIMEH KaTrap CypakTap KOMWbBLIAJbI.
TanceipMaHbl OpbIHAAQY KE31HAE Op TOITHIH CTYACHTTEpl alJbIMEH OIICTEMENIK
KypaJyjia KOpCeTUIreH HYCKayJapMeH o3 O€TiHIIE TaHbICAa/bl, COJIaH KEHiH KYMBICKA
KKETTI WennMAep/l JaibIHIalIbl, 3epTTEY KYMBICBIH KOPBITHIH IbLIANTBI.

TaakbL1ay

CtyaeHTTep  3€pTXaHajlblK  JKYMBICTBIH  €KIHIII  OeJiMiH  3epTTeyre
KbI3BIFYIIBUIBIKIIEH OPBIHJAyFa MaKCcaT KOSbI.

3epTTey KYMBICBIHBIH MaKcaThl: 3epTTeYIiH MaKCcaThl — OPraHU3MIEp OMIpiHJIeri
MaHBI3/Ibl OPTAaHHUKAIBIK 3aTTap PETIHIE CHUPTTEPAIH KAXKETTLIITH aHBIKTAy >KOHE
Herizzmey.. Tomrapra Tamceipma Oepijemi, OHBIH MICHIMIH 3€PTTeY KYMBICHI
OapbIChIHIA KAPACTHIPATIHI.

Tanceipma 1. Agam emipi cnupTTepciz MyMKiH 0e??

Tanceipma 2. MeaunyHaaa aHTUCENTUK PETIHAE CHOUPTTEPIl KoimaHy. by
TOXKIpUOE YIIIH CIUPT, CTEPUIIBAl KOPEKTIK OpTanap, MaTepual KUHAayFa apHaliFaH
Kypanaapasl Koija. EH  anabIMeH 3epTTeNylIiHiH [MapTThl TYpAe JacTaHFaH
KOJIZIApbIHAH JKaFbIHJBUIAD aJBIHJBI KOHE MHKpOQIIOpaHbl OJaH dpl ecipy YIIiH
MaTtepuas KOpeKTIK opTara OaTbIpbUIAbL. TONTap IbIH dKYMBICHI AJIJIBIH ajia OeNrijieHTeH
ocrmap OOMbIHINIA YHBIMAACTHIPBUIIBI KOHE OApJIbIK TONTAP BIHTAMEH >KYMBIC 1CTE/],
ayb3OipuItikte  Oonjbl.  COHBIMEH  KOPBITBIHABLIANW — Kejle JKYHelal  KYMBbIC,
CUTYaTHBTUIIK, OENCEHAUTK, >XEeKe Koe3Kapac, 3epTTey JKYMBICHI 0opi Oipirim
3epTTEYIIUIIK KY31pETTUIIKTI KAJIBINTACTBIPYFa 30p BIKMAJIBIH TUT13/1. «OpraHuKaibIK
XUMUSIHBIH TEOPHUSIIBIK HET1371ep1» cabarblHbIH COHBIHAA CTYICHTTEP/IIH 3€PTXaHaIbIK
KYMBICTAp/bl OpbIHAAY KAaOUIEeTIHAET1 63repiCTep/Il aHbIKTAay Ke31HAE KOPBITHIHIBI 2 -
CypeTTe CypeTTeri cayajiHama HoTwxKenepl anbiHabl. CayallHamMaHbIH OacTarKbl
HOTIDKECIHE KaparaHja 3epTXaHaJbIK )KYMbIC OOMbIHIIIA O1TiM JaeHreii 52% (Kakchl),
3epTXaHAJIBIK KYMBICTHI OpbIHAay Ka0iaeTi 49% (3kakchl), XUMUSIIBIK pEareHTTEP MEH
TexHoJoTusHbl OuTy 35-60% (3kakchl) 00Abl. 3epTXaHaIBIK KYMBICTapIbl OPbIHIAY
xKoHe ecen O0epy Kaouteti 45% (>Kakchl) OCTI.

2-cyper
3epTTey JKYMBICBIHBIH aHBIKTAY SKCIIEPUMEHTIHIH cayaHaMAaChIHBIH HOTHXKETEPI

70
60

60 5
45

50
40 78 30 31
30 23 19 214 24 I
20 10 I 115 10
10 T T

0

3epTxaHanblk, 3epTXaHanblK, 3epTxaHanblk, 3epTXaHanbiK, 3epTxaHanblk 3epTxaHanblK,
YKYMbICTafbl 6inim KYMbICTapAbl JKYMbIC Ke3iHAe  KYMbICTbl OpPbIHAAY  KYMbIC Ke3iHA4e  YKYMbICTa ecenTtep
LEHreniHi3 opblHAAY TEXHMKAMEH XKYMbIC Ke3iHAe XMMUANbIK, MYFaniMHIH, WbIfapy AeHremin,i3
KabineTiHi3 icteit 6iny peareHTTepAi KeMeriHci3
KongaHa biny HyCKaynapmeH
YKYMbIC icTey
LEHreniHi3

7

M }Kofapbl M OprTawa TemeH

ATNBIHFaH cayajJHaMajapfa oJiapAbl OpBbIHJAaFaHHAH KEWIH 3epTXaHaJbIK
KYMBICTAPABIH HOTIDKENIEPIHE CTATUCTUKANBIK Tajjayjap O>Kypri3imgi. Op Oip

146



PEDAGOGY
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

CTYJCHTKE OKY TpOIIECIHIH OachIHA KOHE COHBIHIA 3€PTXAHAIBIK KYMBICKA OTIHIM
’Kacay, COHBIMEH KaTap 9p TOI CTYJECHTTEPIHEH 3€pTXaHAJbIK )KYMBbIC KE31H/IE aJIbIHFaH
OHIMIEPAIH HOTHKECIH KOPCETY YCHIHBUIJIBI.

KopbIThIHABI

KopbIThIHABIIAN Kese, OKYIIbUIAPAbIH FhUIBIMU-3€PTTEY KY3IPETTUIIIH JaMbITy
YIIIH ajaM eMIpiHAerl CHUPTTEePIIH pejii Typaiabl ajfaH OuliMAepl Typalibl
KOHIIENTYaJ bl TYCIHIK KAJIBIITaCThIPyFa MYMKIH/AIK TY/bl. 3aMaHayHu apHalbl Kypal-
XKaOJpIKTapMEH JKaOJBIKTANIFaH 3€pTXaHaja IKYPri3UIreH KYPCTBIK JKYMBIC
CTYIICHTTEP/iH OKy OaFaapiaMachl HET131HE KOFaphl JeHTeie OUTiM aybIHa BIKITAI
erti. CTyaeHTTepAlH FHUIBIMH-3€pPTTEy KY3IPETTUIIrIH JAaMbITy MaKcaTbIH/Aa
KYPTi31I€TIH KyPCTBIK KYMBIC CTYJACHTTEP/IIH OCICEHAUIITH NaMbITyFa, JoNeIepre
TyciHikTeme Oepyre kemekrtecedl. Ochuiaiiia, 3epTTey HOTHXKENEepl CTYyIECHTTEPAIH
OacTayblIll OLITIMMEH CaJIbICTBIPFAH/IA )KOFaphl ACHIelre e eKeHIITH KOpCeTeIl.
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NEPU®EPIMHI CHUHOHIMIYHI PSIJIU
INPUKMETHHUKIB PO3MIPY, 11O BXOJATH 10
MIKPOITOJISI HA TIO3HAYEHHS BEJIUNKOI'O
3ATAJIBHOT'O PO3MIPY B AHI'JIIMCHKIN MOBI

beperosenxko HaraJis,
aCHCTEHT Kadeapu poMaHO-TepMaHCHKOI (P110JIOT1 Ta epeKIaay
binonepkiBchbKUi HAIllOHATBLHUN arpapHUil YHIBEPCUTET

AKTyanbHICTb TE€MH JOCII/DKEHHS 3yMOBJEHa MPOOIEMOI0 HE3PO3YMLIOCTI
CTYIMEHs CX0XkOCTI Ta BIIMIHHOCTI IPUKMETHUKIB 31 3HAUCHHSIM «BEJIMKA BETUUMHAY 1
3aBJJaHHSIM BHOOPY TOTO YU TOTO CHMHOHIMa BIAMOBIIHO O KOHTEKCTY. HeMoxiIuBo
OMaHyBaTH 1 BUKOPHUCTOBYBAaTH BCE 0ararcTBO 1HO3EMHOI, y HAIIOMYy BHIAJKy
aHTJIICHKOI, MOBH 0€3 JOCKOHAJIOTO BUBYCHHS BJIACTHBOCTEH CJIOBA, MOT0 3HAYCHD,
3MaTHOCTI BCTYNaTH Yy TOE€JIHAHHSA 3B’S3KH 3 IHIIUMH CJIOBaMU W yTBOPIOBATU
CUHOHIMIYHI psau. BaxinBoro B 1bOMYy KOHTEKCTI BHAAETHCS MpoliemMa
nudepeHIiaili 03HaK JIEKCUKO-CEMAaHTUYHOI TPYNH MPUKMETHUKIB pPO3MIpY 3i
3HAYEHHSIM «BEJMKA BEIWYMHa». MaTepiaJoM JOCIIKEHHS MOCIyTyBald JaHi,
OTpMMaHI 3 TJIYMauyHUX, CHUHOHIMIYHUX 1 YaCTOTHHUX CJIOBHUKIB. [lpuxmaau, 1o
LTFOCTPYIOTh OCHOBHI MPUHIIMIIH CIIOTYy9yBaHOCTI JekceM, y3ato 3 The Oxford English
Dictionary [1].

VY Hamomy JOCHIKEHHI MU BUJITIIEMO YOTUPH TPYIU CHHOHIMIYHUX PsiiB (maui
CP) mapameTpu4HUX MPUKMETHUKIB. SIK BxKe OyJIO 3a3HAYEHO, JIEKCUYHE 3HAYCHHS
CJIOBA MA€E MOJIbOBY CTPYKTYPY, Y HbOMY BUOKPEMITIOIOTHCSA s1Apo 1 nepudepis. o sapa
HaJjeXaTh MOCTIMHI, 10 nepudepii — MMOBIpHICHI KoMNOHeHTU. ONHAK s/epHI Ta
nepudepiiiHi ceMu MOXYyTh MiHsATUCA B pi3HuUX CP. 3arasibHe 3HaYeHHS BEIMKOIO
pPO3Mipy B MPUKMETHHKY great (BEIUKHIT), SIK 3a3HaYaliocs paHilie, BAHUKIIO Ha OCHOBI
3HaueHHd thick (ToBctuii), coarse (Benukuii), big (BenuKuil), mepiie 3 sIKUX HUHI €
3actapinuM. OIHAK 11€ 3Ha4Y€HHs 30€eperiocs 1 pO3BUHYJIOCS B TPUKMETHUKAX Massive
(macuBHuii),  massy  (macuBHmii), bulky  (rpomizakuii), = monumental
(MOHyMeHTanbHUM, MacuBHHMIA), heavy (Baxkwuii), substantial (comimuuii), weighty
(Baxkwuii), ponderous (Baxko-BaroBuii), cumbrous (Tpomizakuii), cumbersome
(rpomizakmii), hefty (3mopoBennwuii), hulky (rpomizakuii), lumpish (BenukoBarosuii,
Opunonoai6Huit), lumbering (HemOBOPOTKUIA, HE3TpaOHMIN), stodgy (BETMKOBATOBHA).
[li mpukMmeTHHKH MOXKHA 00'emHatu B mepruii nepudepiitanii CP Ha mimcrasi
MPUCYTHHOI B HUX SIIEPHOT CEMH BEJIMKOI Baru, a TaKOX TBEPJOCTI U MPYKHOCTI, SIKI
MOETHYIOTHCS 13 CEMOIO BEJTUKOro po3Mipy. [IpukmeTHUK massive (MaCUBHUIA) MOPSI
31 3HAYHUM 3OBHIIIHIM BUIJISI0M MIAKPECIIOE TBEPIICTh 1 MILMHICTh CIOPYIH,
HaIpukiag massive beams (MacuBHi Oanku). Y NPpUKMETHHKA MAassSy cema TSHKKOCTI
BUpaXX€HA CHWJIbHIIIE, HIX Yy massive, a CeMU MIIHOCTI Ta TBEPAOCTI MPHUOJIU3HO
30iratotbesi. Y npukmetrHuka bulky (rpomizakuii) Habarato siCHillle BUpa)K€Ha ceMa
BEJIMYE3HOT0 PO3MIpPY, HIXK BEJIMKOI Baru, a 3HAYEHHs BEJIMKOTO MPOCTOPY, 3aiiMaHOro
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00'eKTOM, BUpaXK€HE CHJIBHIIIE, HIXK HOTO TBEPIICTh 1 MIIIHICTh, HANpUKIa, a bulky
parcel, bulky objects (rpomizka mocuika, rpoMi3aKi IPEIMETH).

Monumental (MOHyMeHTaJIbHHI, MAaCUBHUI) TIepe0avae K BETMYC3HUN PO3MIp,
TaK 1 3Ha4UHy Macy, Hanpukiaa monumental oak (MacuBHM 1y0). Y 1IbOMY JIEKCHKO-
cemantuyHoMmy BapianTi (JICB) substantial (comigHuii) miakpecitoe TBEPIICTh 1
MILHICTh MPEIMETA, [0 BU3HAYAETHCS, MOPSIT 3 HOTO 3HAYHUM PO3MIPOM, HAIIPUKIA]T
substantial buildings (comiani 6yaiem). Heavy (Baxkkuit) mepeadadae moch OiIblie 3a
pPO3MIpOM MOPIBHSAHO 31 3BUYAMHUM PO3MIpPOM 1 ToMy — Oinbinoi Baru. Taky cemy
nepeae MpUKMETHUK weighty (BaXKkuii) y BUTIAKY, SIKIIIO BOHO Ma€ BEIIMKY Bary came
1o co0l, a B MOPIBHIHHI 3 YUMOCH IHIITUM. Y 1IbOMY 3HaYeHH1 OJIN3bKUM € IPUKMETHUK
overweight (Toif, mo BaxuTh OUTBIIE 3a HOpPMY). Ponderous (BenmukoBaroBwuiA)
MO3HAYa€ IIOCh, L0 € BUHATKOBO BAXKKUM YEpEe3 BEJIMKHUI pO3MIp 1 MAacCUBHICTB;
VHACHIIOK LUX SKOCTEH CTBOPIOETHCS HEMOKJIMBICTH IEpPECYBaTH O0'€KTH, IO
BU3HAYAIOThCA UMM TMpukMeTHHUKaMu. Cumbrous (rporpomizakuii) i cumbersome
(rpomiznkuii) y naHomy CP mo3HauaioTh mpeIMETH HACTIIBKM BaXKKI W Taki, IIO
3aliMaloTh Tak OaraTo Micls, a OT)KE, MalOTh BEIMKUH pO3MIp, IO JOCTABISIOTH
YUMaJl0 HE3pYyYHOCTEW depe3 TPYyAHOIIl NepeMillleHHs 1 nepeHeceHHsa ix. Hefty
(310pOBEHHHUI) Y BIaCHE HOMIHATUBHOMY 3HAU€HHI [103HAYa€ MPEAMETH, 5Kl JIFOIMHA
cama JJig ce0e BU3HAYAE K BaXKKI.

[IpoBeneHe nociiKeHHsI KOPIyCy MPUKMETHUKIB pO3MIpPY 31 3HAUEHHSM «BEJIMKA
BEJIMYMHA)» JAJI0 3MOTY BUSIBUTH HHU3KY CIEIU(IYHIX PUC IIHOTO TJIACTA JEKCUKU 5K
KUIBKICHOTO, TaK 1 SIKICHOTO MOPSAKY, BUSBUTU CKIAJIHICTh IXHBOI CEMaHTHUYHOI
CTPYKTYpPH, 1110 BMIILA€ 3HAYHE PI3HOMAHITTA YKJIAJAEHUX Yy 3HAYEHHI MPUKMETHHKIB
CMHUCJIOBUX KAaTEropii, M0 OpHUBEIO A0 Takux BUCHOBKIB. I[lo-mepuie, mopsia 13
uentpanbauM CP y JICT «Benuka BenuuuHa» € nepudepiitni CP uepe3 icHyBaHHs
YUCJICHHUX IU(PEPEHILIINHNX 03HAK, CYITyTHIX 3HAUEHHIO «BeJIKa BennuuHay. Tak, CP
13 JIOMIHAHTOIO massive (MacUBHMI) BHHUK Ha OCHOBI 3acTapljioro 3HAaYEHHS
npukMeTHuka great (Benukuil). CP 3 mominaHTOro stout (TOBCTHM) YTBOPEHO Bill
npyroro JICB mnpukmerHuka great (Bemukuii), a CP 3 mgominanToro infinite
(HeckinueHHuM, 6e3mexuuit) — Bia apyroro JICB nmpukmernuka big (Bemukuii). Ilo-
Ipyre, y JaHId TpyIi CJIiB BelMKa KIIBKICTh KOJOKBIadi3MiB, SIKI HalleXKaThb 0
nepudepii MOBU 1 € OJHIEID 3 MOXJIMBOCTEH EKCIPECHBHO-CTHIIICTUYHUX 3aC001B
MoBH. [lo-Tpere, aHanizoBaHI MPUKMETHUKH TO3HAYalOTh CHJIBHE BIIXWUJICHHS BiJ
HOpMU. OnuHHUII 3 SICKpaBUMH CEMaMH BHCOKOTO CTYIEHsS O3HaKH depes
HE3BUYANHICTh, HETPUBIAIBHICTh BIJOOPAKEHHX LHUMH CEMaMH O3HAaK 3aBXKIU €
eKCIIpeCUBHUMH Ta eMolliiiHuMu. [lo-dueTBepTe, € MPUKMETHHKH, SIKi yTBOPIOIOTH
camocTiitHi CP 1 He MaroTh npsiMoro 3B's13Kky 3 JICB qoMiHaHTHOT TaHKH, HAITPUKJIIA]
CP 3 nmominanToro stocky (kpeme3Huii). 3HaU€HHSI BEJIMKOIO PO3MIPY B HUX SIBHO
MPUCYTHE, X04a HE € JOMIHAHTHUM. [[aHl mpukMeTHUKH Oyniu BuUsiBlieHI B Te3aypyci
Poxe. Ile cBimuuTh Mpo Te, MO0 CMHOHIMIYHI CIIOBHUKH BPaxOBYIOTh JAJIEKO HE BCI
OJIMHUII, 10 MAalOTh IHTEJIEKTHY O3HAKy BeJMKOro posmipy. Ilo-m'ste, omHum 3i
croco0iB 30araueHHs aHali30BaHOi TPYMH NPUKMETHUKIB € TEPMIHOJIOTI3aIlis
3HaYeHHs — (OPMYBaHHS HOBOT'O 3HAYEHHsI B pe3yJIbTaTl BXKMBAHHS CJIOBA 3 IIUPOKOIO
CEMaHTHKOI0 B OKpeMiil Traiy3l Haykd, TexXHIKM abo BupoOHunTBa. bararto
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npukMeTHHKIB nepudepiitnux CP po3Mmipy 31 3HaUECHHSM «BEIUKa BEIUYMHA» €
3aMl03MYEHHAMH, 3[0UTBIIOTO0 3 TATUHCHKOT Ta ()paHIly3bKOT1 MOB.
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KOMIIVIEKCA OLIHKA BMICTY PAJIOHY-222 Y
JTOBKIJLJII M. KOPEIlb: KOHIIEHTPAIIII TA PUSUKH

3ajsiecbknii Isan IBanoBu4
KaHauaaT reorpadiyHux HAyK, JOIIEHT

Jleoenb Ouexcanap OsiekcaHAPOBUY
KaHAUAaT TEXHIYHUX HAYK, JTOLICHT

I'naayn JIrooomup BosioaumupoBu4

KaHa. Pi3. — MaT. HAayK, JOIEHT

HanioHnanpHu# yHIBEPCUTET BOJHOTO TOCIOAAPCTBA Ta MPUPOJOKOPUCTYBAHHS,
M. PiBHE

Mucainuyk Boaogumup OJiekcanapoBu4
KaHAMJAT [eAaroriYHuX HayK, JTOLEHT
PiBHEHCBHKMIT 1epKaBHUN T'yMaHITapHUAN
yHiBepcuTeT, M. PiBHe

Panon-222 — npupoanuit pagioaktuBHUM ra3 (i3oton PagoHy), 110 YTBOPIOETHCS
B pe3yJbTaTl po3Najy ypaHOHOCHUX CKJIaJ0BUX MIHEpaJiB y MOpoJax 1 IPyHTax.
[leBHa yacTuHA pajioHy BUXOJIUTH 3 3eMJIl B MOBITps. Ha BiakpuTomMy HOBITp1 pajoH
PO30aBIISIETBCS 10 HU3BKMX KOHIICHTpAIld 1 HE € HeOe3meyHUM IS 370poB’s. Y
npuminieHsx (0co0auBO, B MiJBajax Ta Ha MEPIINX MOBEPXax) pajoH, 110 BUXOIUTH 3
IPYHTY, € OCHOBHUM JDKEpPEJIOM MPHUPOJHOTO OINPOMiHEHHA HacesneHHs. Lle
B1I0YBA€ETHCS TOMY, IO PAJOH € IHEPTHUM Tra3oM 1, BIAMOBIIHO, XapAKTEPU3YETHCS
BHCOKOIO MIrpamiiHow 3aaTtHicTio. JlovipHi npoayktu PagoHy € MeranaMu, TakoX
paIlOaKTUBHUMM.

VY mporeci KUTTENISUIBHOCTI JIIOJMHA TOCTIMHO BIWXAa€ TOBITPS, Y SIKOMY
MPUCYTHIN paJioH, 1 BIH HEMUHYY€ HAIXOJUTh Y JIET€Hl. Y HacIi0K 1HEPTHOCTI PaJioH
MaiKe Bechb MICHs BAWXAHHS MIBUAKO BUAMXaeThecs. OnHak, OimbIIa 4acTWHA HOTO
PaTiOaKTUBHUX JOYIPHUX MPOJYKTIB MICIsS BIWXAHHS BIIKIIAA€ThCS B JUXAJTbHHUX
IUISIXaX JIETeHb. 3aBASKHA BITHOCHO MaJIuM Tiepioaam HamiBposnany TP emitemianbHi
KJIITUHU JIET€HEBOI TKAaHWHU OTPUMYIOTh 3HAUHY 03y OMPOMIHEHHS /10 BUJAJICHHS
JITIP nutsxom abcopOiiii B KpoB a0b0 TMepeHECeHHsT YaCTHHOK Y TpaBHY cuctemy [1].
Panmon OyB BU3HAYEHUM JIPYTOIO MPOBITHOIO MPUYHWHOIO PAKy JIETEHIB MICHS MaTIHHS
TIOTIOHY [2].

VY 1975-1990 pp. HU3KOIO MIHICTEPCTB OXOPOHHU 3/0POB’S MPOBIIHUX KpaiH
CBITY JOCHIPKYBaBCS BIUIMB KOHIIEHTpallli paJoHy Ha 3J0pOB’Sl MEIIKaHLIB.
Hanpuxknan, Ynpasiinas oxopoHu 3710poB’st KaHaau mpoBeiau Taki JAOCIIKEHHS B
npuMinieHHsx 18 HaiOipmux Micbkux weHTpiB [3], Brirouaroun TopoHTO.
[IpakTUyHO BiICYTHI J1aHl, sIKi O XapakTepu3yBajiu KOJMBAHHS KOHILIEHTpALli paJIoHy B
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MPUMIIIEHHSX JJIs1 )KUTJIOBUX MpuMiliieHb B Kanani, okpim 1iux 18 HaceneHux myHKTIB.
OCKITBKM PajioH B IPYHTI BB@)KA€ThCS OCHOBHUM JDKEPEIOM PaJOHy B OyAMHKAaX,
BHUMIPIOBAHHS KOHIIEHTpALli paJJOHy B IPYHTOBOMY Ia3i MO>KHa BUKOPUCTOBYBATH JJIsl
OLIIHKM Bapiallii KOHIIEHTpallii paJoHy B mpuMinieHHsx [4 — 9].

O0’exTOM HAIIOTO AOCTIPKEHHS Oyl TPYHTH, MOBITPs Ta Bojaa M. Kopellb

V-

Kopeusxui pano
Koretskyi raion

Puc. 1. Kapra m. Kopeup PiBHencskoi o6macti (50°37 27 27°97397).

Pisnencekoi o6macti (50°3772% 27°939") na nasBHicTs B HUX pajgonHy-222.
Micto po3MiliieHe Ha MBHIYHO-3aX1THOMY CXWJI1 YKPaiHChKOTO KPUCTAIIYHOTO IITUTA,
B SIKOMY 3a T€OJIOTIYHUMU MEepPeyMOBaMHU TI1JIBUILIEHI eMaHaIlli paJi0aKTUBHOTO Ta3y
?’Rn, Mo HEraTHBHO BIUIMBA€ Ha 37I0pPOB’sl HaceleHHs. IlepeqyMOBH MOIIMpPEHHS
Panmony y rpyHTOBUX BOAax Ha TepUTOPii PIBHEHIIMHM € T€0J0r0-T1IpOTre0IOTIvHI Ta
CTPYKTYPH1 0COOJIMBOCTI IILOTO Kparo. Y TeoJIOT1uHIi OyI0B1 CX1HOT YaCTUHU 00J1aCTI
OepyTh ydYacThb apXeHChKi Ta HIDKHBOIPOTEPO3OHCHKI IMOPOIH, IO YTBOPIOIOTH
KpUCTaIIYHUN (yHIAaMEHT Ta BYJKAaHOT€HHO-OCAJOBI MOPOIM BEPXHBOTO pudero,
BEH]ly, ME30KaiiHO3010, 110 POPMYIOTh MIATPOPMEHHHM MOKPUB.

Uepes Koperpke pomosuie mpoxoauTh Koperpko-IlleneriBcbka TEKTOHIYHA
30Ha, 110 3YMOBJIIO€ HAsIBHICTh 3HAYHOI KUIBKOCTI PO3PUBHUX MOPYIIEHb PI3HOTO
OpIEHTYBaHHS, $IKI CYNPOBOJXKYIOThCS (OPMYBaHHSIM 30H 3  IIiJBUIICHOIO
tpimuHyBatiTio [10]. Vka3zana TekToHiuHa 30HA Ha 3ax0ii ooMmexxeHa Kopembkum
PO3JIOMOM, SIKUW MPOXOAMUTH MO 3aXiAHIM OKOJIHMII MICTa, a MIBACHHY — HEpETUHAE
[ToBYMHCHKHIT PO3JIOM CYOIIMPOTHOTO CHPSIMYBaHHS 3 PO3BUHEHOIO TOTYXHICTIO
(rmubuHOO 10 1,5 KM) 30HOIO TPIIMHYBATOCTI MUPUHOIO 10 1,0 KM.

Bupimenss npo6ieMyu mpoBOAUIOCh KOMIUIEKCHUMH JOCTIPKEHHAMU Ha BMICT
paZioHy B MaTEpPUHCHKUX TMOpojax (yHIaMEHTy Ta TMEpPeKPUBAIOYOi TOBIII, B
IPYHTOBUX IIJ3€MHMX BOJIaXx, B TIOBITpI JKUTIOBUX OyauHkiB. IIpoBeneHo
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BHUMIPIOBAHHS PAJOHY MPOTATOM MICAL TPEKOBUMHU AeTekTopamu B 200 KUTIOBUX
npuMimeHHsx, B 180 3 HHUX 0JaTKOBO TIPOBEACHI EKCIIpeC — BHUMIPIOBaHHS
npodeciiinuM pagoHnomerpom. Binibpano 1 npoananizoBano 51 npoOy Boau, 50 npod
TPYHTIB.

t P LB Type 2 8

e 8.

Pw e (o v ——
B e S0 —

e OO0

Puc. 2. [Ipodeciiinnii Pagon moniTop, Puc. 3. TpekoBuii 1eTeKTOp, TpEKOBA
Panmiomerp AlphaGUARD PQ2000. rutiBka Dosirad LR115.

3a pe3yJpTaTaMH JIOCI1)KEHb MO>KHA 3pOOUTH HACTYITHI BUCHOBKHU:
1. ®oHoBa eKkBiBaJIeHTHA PIBHOBa)kHA 00’eMHa akTHBHICTH (EPOA) pagony-222

MOBITP1 )KUTIOBUX MpuMitieHb B M. Kopens ckianae 43 BK/ V3"
2. Ha Tteputopii M. Kopellb BCTaHOBJIEHO YOTHUPH BIJIHOCHO BEJIUKUX 1 HU3KA
MaJjuX aHOMaJIbHKX 30H 3 £POA Oinbiie 50 BK/M3 3aranpHO0 wiomero 1,1 km? (22%

B1J1 3araJIbHOI IJIOIII MicTa). J[Bl aHOMaIbH1 30HU 3HAXOAThCs B Mexkax [lomuuHcbko1
30HM TPIIIMHYBATOCTI, a JIB1 1HIII B MEXaX 1€ HE 3aKapTOBAHUX TEKTOHIYHUX 30H.
B wMexax BcTaHOBJIEHMX 30H BH3HAU€Hl IUIOIIMHHI aHOMaimi 3

cepenboMicsuauMu EPOA 6inpme 100 BK/M3 , 3aragbHOIO Tomero 0,3 KM? .

MakcuManbHO BCcTaHOBJIEHE 3HaUeHHsA £POA nocsarae 249 BK/ M3

3. Kimekicte OyauHKIB 3 cepeaHboMicsiuHoo FEPOA panony-222 Buiie
JOIYCTUMOIO TirieHiyHoro HopmatuBy 100 BK/M3 cknano 17% Big KUIBKOCTI
BUMIpIOBaHb. 3rigHo aaHux Llentpy pamiamiitnoi meauumaun AMH VYkpainu, nei
MOKa3HUK 3HaYHO BUIIMM HIX B cepequboMy st KuiBcpkoi (8%) ta JKuromupcbkoi

0 JIaCTEM.
13%) o0Ouacre
4. Tlpm ogHAKOBHX YMOBax MPOXKMBaHHSA B OyJMHKAaX CUIBCBKOTO THITY 3

cepeanboMicsiuHi EPOA paioHy 3HaYHO NEPEBUILYIOTh 3HAYHO aHAJIOT14HI TOKa3HUKH
B OyJIMHKaX MICBKOTO THUITY.

5. Haii6inbima pagoHoBa HeOe3neKka CKIATaeThes B OyAIBISX CUIbCHKOIO THIY,
moOyIoBaHUX 3 MIIaKoOJIOKiB, e B 24% BumnankiB EPOA panoHy-222 TepeBHILyE

100 BK/M3 i mume B 45% Bunankis EPOA nwxde 50 BK/M3. Ha mamry nymky, ne
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MOB’SI3aHO 3 JIOJATKOBUM TEHEPYBaHHSAM pAJOHy 3a paxyHOK IiJABUIIICHUX
KOHIICHTpAIli{ ypaHy 1 pajiito B OyaiBeIbHUX MaTepiaiax (IU1ako0IoKax).

6. Pagonomerp Alpha-Guard, sikum mpoBoawiIMCs BUMIPIOBaHHs, J100pe cebe
3apEKOMEH/IYBaB MPHU EKCIIPEC-BUMIPIOBAaHHIX 00°€MHOI aKTUBHOCTI pajioHy-222 B
KUTIoBUX mpuMilieHHsAx M. Kopusg. @on EPOA 1npu ekcrnpec-BUMIPIOBAHHSIX

IPUIAZIOM - 51BK/M3,

(43 bk /M3)’ OTPUMAaHUX 32 JOITIOMOTOI0 TPEKOBUX JIETCKTOPIB.

mo € Onm3pkuM 10 (oHy cepenHbomicsunnx EPOA

7. BukoHaH1 JOCTIIKEHHS € TIEPIINM €TaroM 3arajibHUX JTOCIIDKEHb PaJOHOBOT
Hebe3neku y M. Kopeus. Hactynaum etanom Maroth OyTH AeTanbHI poOOTH pa3oM i3
MpeICTaBHUKAMU apXITEeKTYpPHHX CIyX0 1O po3poOii HalOuibl  e(heKTUBHUX
MPOTUPAZOHOBHUX 3aXO/IIB.
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AEAKI IMTAHHSA EJIEKTPOMATHITOIIPYKHOCTI

Txayenko Heonisia €EpmosiaiBua,

K.(.-H., C.H.C.

[nctutyT Mexaniku iM. C.I1. Tumomenka HAH Ykpainu
M. KuiB, Ykpaina

B cyuwacHiii MexaHill CYHUIBHUX CEpPEJOBUI IIUPOKO BUKOPUCTOBYIOTHCS
JOCIIKEHHSI MEXaHIYHUX 1 €JIEKTPUYHUX MIPOLIECIB, HAPUKIIAJT B 11’ €30€EKTPUUHUX
Marepiajnax. TpaauIiiHO BHKOPHCTOBYIOTH PIBHSHHS  MEXaHIKH CYLLUIBHOTO
CepeNIOBHINA, PIBHSIHHS EIEKTPOCTATHKHM B aKyCTMYHOMY HAOMIMKEHHI 1 PIBHSHHS
CTaHy, 110 MOB’SI3yI0Th TEH30pP HAIIPY>KEHb 1 BEKTOP €JIEKTPUUHOI IHAYKIIT 3 TEH30pOM
nedopMariii 1 BEKTOPOM  HAMpPY>KEHOCT1  C€JIIEKTPUYHOTO TOJIsI, 3HaWIeHl 13
€KCIIEpUMEHTIB. B TuHaMIYHUX 3aja4ax eJeKTPONPYKHOCTI HEXTYIOTh JUHAMIYHUMU
CKJIaJIOBUMHU DPIiBHSHH MakcBena He3BaKaloud Ha Te, IO BEKTOPU EJIEKTPUYHOI
IHAYKOIT 1 Hampyry €JeKTPUYHOro MOJs SIBHO 3ajexarb Bia yacy. Ilpum mpomy
MPUIAMAETHCA, 110 BHYTPIMIHS €Hepris € (QyHKUier aepopmaniid 1 eIeKTpU4HOI
IHIYKINI, fSKa TPEACTaBise COOOI 3aJaHe CJICKTPUYHE II0JIe BUIBHUX 3aps/iiB
HE3aJIe)KHO B1J] HAsIBHOCTI B HbOMY Jli€JIEKTpHKa. ToMy NMpUNyLIEHHS PO 3aJ€XKHICTh
BHYTPIIIHBOI €HEPrii JIeJeKTPUKa BIJ €JIEKTPUYHOTO IOJS BUIBHHX 3apsijiB HE €
noctatHbo  oO0rpyHToBaHuM. JLII.Xopomyn mnoOyayBaB JIWHaMiuHI PIBHSHHS
CJICKTPOMATHITOMEXAHIKA  JICJNIEKTPUKIB 1 I1’€30€JEKTPUKIB, SKI  OMNHUCYIOTh
B32€EMOIIOB’SI3aH1 MEXaHIYHI 1 €JeKTPUYHI MPOIEeCH B €AUHIN MOJEINI, MO aHaJIoTil 3
TEOPIEI0 MEXAHIYHUX CyMIllIed Ha OCHOBI (p€HOMEHOJIOTIYHOTO MIJXOIy B paMKax
MEXaHIKd cyuuibHoro cepenoBuma [1]. Ilpu mnoOymoBi HemiHIAHOI MoOJeNl
€JIEKTPOMATHITOMEXAHIKU JIEEKTPUKIB 32 €IEMEHTAPHUN MaKpooO‘eM JieIeKTpUKa
BUOPAHO CYKYIHICTh B3a€EMOIIOYUX HEUTPAIIBHUX YACTUHOK, KOKHA 3 IKUX MA€ PIBHY
KUIBKICTh MO3UTHUBHUX 1 HETATUBHUX 3apAJliB 1, B LIJIOMY, HelTpanbHa. [IpuiiMaeTbes
ICHYBaHHS MPY>KHOTO MOTEHI[laNy 1 JIHIHHO-KBAaJPATHYHO1 3aJI€KHOCTI MapliaIbHUX
HaIPY>KEHb B1Jl PI13HMIII IEPEMIILIEHD 3aps/IIB.

CroyaTKy Ha OCHOBI 3aKOHY 30€pEKEHHS IMITYJIbCY JJISl HAMPYKEHb.IKUMH €
PIBHOJIIFOY1 CHJI, IO J1FOTh BIATIOBITHO HA IUIOMIAAKKA JOAATHIX 1 BIJ‘€EMHUX 3aps/liB
Makpoo0‘emMa JTieNIeKTpUKa, BIIHECEHHX JI0 PO3MIPY TUIOMIA/IKH, TOOYI0BaH1 PIBHSHHS
PYXY,iKi TIOB‘S3yIOTh JWHAMIUHI TIOJS MaKPOCKOIIYHHUX TMEpeMillleHb Jl(ull,ui,ué)

HEUTPATBbHUX MOJIEKYJI 1 B3aEMHHUX TIEPEMIIICHb Jl(ull,ué,ué) NOJATHUX 1 BIJ €EMHUX

3apsiiB
d’u, ,d%u o, v o, 10 .\,
dtz +p dt2 :CZ ui,rr +(C1 _CZ rri +7ui,rr +p(7\‘+l"l)'1r,ri +Fi
,d?ul du, 1 o S,
dt2 + dtz =:;ui,rr +p(7\‘+u)‘1r,ri +C22 ui,rr +(012 _CZZ)Jr,ri — XU + I:i (1)
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o A+2u A +2 . - _ 4
C12:7“’ szi}’l, C22:“77 C22=M—, X:l
p P p p P
1, 1.2 I 1o, o o 1.1 5
U = +up), U = — U i =5WPitPi) Pi =5Pi —h;
=5 U ) 5 ) pi=Sleitei) i =2 (pi—pi) )

Tyt ¢;?, ¢, — MBUAKOCTI PO3MOBCIOIKEHHS MPYKHUX 30ypPEeHb B JII€JICKTPHKY, C.,
C; — IIBUAKOCTI PO3NOBCIOKEHHS 3JICKPOMATHITHUX 30ypeHb B jAieleKTpuky. [Ipu
u =0 me KJIacH4yHl PIBHAHHA MAaKpPOMEXaHIKH JIeNEeKTpUKa 3 e(QEeKTUBHUMHU
OPYKHAMH MOAYJIsAMH A',u", % , A ;0 . I3 3akoHy 30epekeHHs eHeprii 3HaiaeHi

PIBHSIHHS CTaHYy.

BkazaBmm  B3a€EMO3B’S30K BEKTOpa MoOJsIpu3allii 1, MOPOHKEHOT0 HUM
€JIEKTPUYHOTO TOJIsI, PIBHSIHHS MEXaHIKM B3aEMHO MPOHUKAIOYHMX MPYKHUX CyMilIen
MEPETBOPIOIOTHECA B B3A€EMOINOB SI3aHY CHCTEMY JUHAMIYHUX PIBHSHb IMEPEMIIIECHb
HEUTpPAJIbHUX MOJIEKYJ 1 HampyXeHOCTI €JIEKTPUYHOrO0 IMOJs — PIBHAHHS
€JIEKTPOMArHITONPYXHOCTI. PIBHSIHHA cTaHy 3HalJIEH]1 13 3aKOHY 30€peKEeHHs €Heprii,
a TaKOX MIJITBEP/PKEHHI Ha pIBHI YaCTMHHOTO BHUIAJKYy KIHETUYHOIO MIAXOAY,
BUKOPUCTOBYIOUM 3aKOH B3a€MO/Ili MK MOJIEKYJAMH 1 MOJANIBIIOIO OCEPEIHECHHS.
To6TO OTpMaHO 3aMKHYTY CHUCTEMY DIBHSIHb TEOPETUYHMM HUIAXOM. Lli piBHSAHHSA
BIIPI3HSIOTBCS BiJl 3arajJilbHO MNPUWHATHUX JJI1 11’ €30KEPaMIKA TMPUCYTHICTIO
JI0JIATKOBUX HEIHIMHUX JOJaHKIB. BimMiTumo, mo audepeHIiiHi onepatopu o
KOOpJMHATAaX BIAHOCHO KOMIIOHEHT BEKTOpa MEPEMIIEHb 1 BEKTOpa HaIpy>KEHOCTI
EJIEKTPUYHOTO TIOJIS TaKi XK SIK 1 B KJIACUYHIHN TeOopii MPy>KHOCT1, TOMY TPaHUYH1 YMOBU
Ha TPaHUIIl I’ €30€JIEKTpUKa a00 3BUUAHHOTO JieIeKTPUKA (POPMYITIOIOTHCS TaK XK€, 5K
B KJIACUYHIN TEOPIi MPY>KHOCTI.

PiBHSIHHS €JIEKTPOMAarHiTOMEXaHIKM 1 iX YacTUHHUW BHUMAAOK, PIBHSHHS IS
JIENEeKTPUKIB, IO PyXaroThCs, 1HBAaplaHTHI BIAHOCHO neperBopeHHs [amines. s
HEPYXOMHUX J1EJEKTPUKIB MATUMEMO PIBHSHHS €JIEKTPOAUHAMIKH, SIK1 OUIBIII 3arajibHi
B TOpIBHSAHHI 3 pIBHAHHSAMHU MakcBena, TakK $K BpPaXOBYIOTh JHUCIEPCIIO
€JIEKTPOMATHITHUX XBWJIb. B 1IbOMYy BUMAJIKy PIBHSIHHS €JIEKTPOAUMHAMIKHA HE OyIyTh
1HBaplaHTHUMH B1IHOCHO MepeTBopeHb [ amies.

Bigmitumo, 10 Ha BIJIMIHY BIJI JTyMKH aBTOpA, PIBHSTHHS
€JIEKTPOMATHITONPYKHOCTI, 5IKi TOOYJ0BaH1 Ha OCHOBI ()€HOMEHOJIOTTYHOTO MiIXO1y
B paMKaX MEXaHIKH CYIIIJILHOTO CEpeIOBHUIIA, TO 1 3aCTOCYBAHHS iX JIOIUIBHO TIJILKH B
TUX K€ MEXax, 10 1 MeXaHIKa CyUIIbHOro cepeaoBuia. Kpim Toro ix IOLIJIBHO
BUKOPHUCTOBYBATH JJIs1 3a7a4 AUHAMIKH.

3anuiieMo piBHSIHHS €JIEKTPOMATHITOMPY>KHOCTI JUIsl TIJIOCKOTO  130TPOITHOTO
TieNeKTpUKa, JI€  3HEXTyBaJlud  HEMHIAHMMHU  JojaHkamMud  (ToOTO  Auis
PO3IMOBCIO/KYBAaHHS BITLHUX XBUJIb) [1].

2 r N2
aatlji _Vg@a‘fl = CZzui,rr +(C;2 _sz)-jr,ri (3)
0°E, p oy,
o> vp ot?

=C,’E, + (cf —c )E —%'E,.

r,ri
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Tyt ¢ ,c? ¢ ,¢; A,u' y, N ,§— WBAIKOCTI PO3MNOBCIO/KCHHS MPYKHHUX 1
] ]

€JIEKTPOMAarHiTHUX 30ypeHb, a TAKOK €(PEKTUBHI MPYHKHI MOTYJII.
o’u, vp' 0°E, . -
atzl T atzl = C22ui,rr + (Clz _CZZ)’Jr,ri
P (4)
O%E, '

o’ vp 6t2

=C2E,, +(c2-C)E, , — 7 E.

r,ri

2 2

Tyt ¢?,c¢ c2,c? X,u'y, A ;H — IMBHIKOCTI PO3MOBCIOMKEHHS IPYKHHUX i
) )

€JICKTPOMAarHiTHUX 30ypeHb, a TAKOK ePEKTUBHI MPY>KH1 MOTYJII.

Po3B’shxemMo 3aady po po3MOBCIOHKCHHS BUTHHOT ITOCKOT XBHIII IO PyXaIOThCS
M7 JEIKUM KyTOM 10 OCl MOoJigpu3allii B KOOPJAWHATHINA TUIOMIMHI HEOOMEKEHOTO
cepenoBuia. YacTUHHUHN PO3B 30K CUCTEMH IITYKAEMO B BUTJISIL

u, = A expi(lz+nx—wt)  E, =B expi(lz+nx-ot) (5)

[TinctaBumo Bupasu (5) B cucteMy piBHAHD (4) 1 OTPUMAEMO OJIHOPIIHY CUCTEMY
anreOpaiuyHuX pIBHSAHB. 3BIACH 3HANJAEMO XapaKTEPUCTUYHE PIBHSHHS YETBEPTOIO
MOPSIIKY BIJHOCHO o° . KopeHi 1bOoro piBHSHHA BU3HAYAIOTh JHUCIEPCIiHI
criBBiAHOIIEHHs. Bu3HauaeMo Takoxk (a3oBi 1 rpyrnoBi MBHUAKOCTI. B pe3ynbrari
OJICP>KUMO JIB1 TIPY>KH1 HEIMCIIEPTIPYIOUl XBHII1: KBa3iMOB3OBXKHS, KA XapaKTEePHU3ye
KOJIMBaHHS HETAaTUBHO 3apsAMKCHHX YAaCTUHOK B HAMpsIMKy OCl TOJspH3amii 1
KBa31MONepeYyHa 3 KOJIMBAHHIM MO3UTUBHO 3aps/KEHUX YaCTUHOK IiJI KyTOM A0 OcCi
nossipu3anii. Takox MaeMo 1€ JAB1 €JIeKTPOMAarHiTHI AUCIEPTy0Yl B3a€MOIIOB s3aHi
XBWII, PyX SKHX HE CIIBMAJa€ 3 HAMPSIMKOM BEKTOpa PyXy IMajarouoi XBWII, aye
3aJIeKUTh BiJ KyTa Haxwily. KpiM TOro 3MIHIOIOTBCA MIBUAKOCTI 1 aMIUIITyId
PO3MOBCIOIKEHHS X XBHIIb.

Cnucoxk Jjirteparypu

1. Xopomyn JLII. JIByXKOHTHHYYMHasi MEXaHIKa UAIJICKTPUKOB KaK OCHOBa
anekpomaruutomexanuku // [puknagnas mexannka. —2003.—39, No§8. — C. 28-47.
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BE3IEKA — OJHA 3 HAUTOJIOBHIIIUX ITPOBJEMUA
IF'AJdY3I TYPU3IMY B YMOBAX CbOI'OJAEHHA

Kamnnuyk €Bren I'eopriiioBuy,
CIeIIaIICT BUIIOT KaTeropii
BHKJIa/Ia4-METOJIUCT, KEPIBHHUK (Di3UTHOTO BHXOBAHHS

duxaenok Bipa IOpiiBHa
3aCTYITHUK JTUPEKTOPA 3 HAaBYAIBHOI pOOOTH
Buxauipkoro $haxoBoro KoiemKy MUCTENTB Ta Au3aiiHy imeH1 B. [IIkpibiska

AHoTAaLA

VY crarTi po3misaarTbes 0COOIMBOCTI PO3BUTKY TYPUCTHYHOI Tally3l B yMOBax
cporofieHHs. lIpoaHasli30BaHO OCHOBHI BUKIIMKH, 3 SIKHMHU CTUKA€ThCS 1HIYCTpIs
TypU3My, a TaKOXX BHU3HAUEHO MOTEHIIMHI HampsMu 1i ajganTaiii Ta BlJHOBJICHHSI.
JlocIiI>KEHO BIUTMB BIMHH HA BHYTPILIHINA Ta MI>KHAPOJIHUN TYPU3M, 30KpeEMa MUTAHHS
0e3MeKH, EKOHOMIYHOI CTIMKOCTI Ta IHHOBAIIHHUX M1XO/IIB A0 BEICHHS TYPUCTUYHOIO
O13Hecy.

BiiickkoBe BTOpraueHHs Pocii B YKpaiHy CTaHOBUTb HETaTUBHUN PHU3UK IS
MDKXHApOIHOro Typu3My. Lle mocmnmio 1 6e3 Toro BUCOKI L[IHU HAa HAQTy Ta BUTpPaTU
Ha TPAHCIOPTYBAaHHA, 30UIBIINIO HEBU3HAYEHICTh 1 MPHU3BENO N0 NepedoiB Yy
nojopoxax y €spori. 3 moyaTkoM NOBHOMAcCIITaOHOI BIHHU A€AK1 TYpUCTUYHI (ipMHU
3aKPUIIACS, 1HIIN TIEPEOPIEHTYBAIN CBOIO AISUIBHICTH HA BOJOHTEPCTBO — €BAKYIOBAJIH
ODKEHINIB CBOIMH aBTOOycamu, 3alydald 3B’SI3KM U1 OpraHi3ailii 3aKyIiBii
TYMaHITapHO1 IOOMOTH 3-3a KopAoHy. Ha mouatky niTHboro ce3ony 2022 poky nepen
TyponeparopaMl Ta TypareHTamMH IOCTajl0 MHUTAaHHS NP0 BIJHOBJIEHHS OCHOBHOI
TUSITBHOCTI

TypusMm € Ba)xJIHMBOIO CKJIAJOBOIO €KOHOMIKH, L0 CHpPHSIE CTBOPEHHIO POOOYMX
MICLIb T2 PO3BUTKY iH(ppacTpykrypu. OQHAK y Mepioad BiMCHKOBUX KOHQIIKTIB 1
rajgy3b 3a3Ha€ 3HAYHUX TMOTPSACIHb, OCKUIBKM 3MEHINYEThCS TMOTIK TYPHUCTIB,
3MIHIOIOTHCS MPIOPUTETH CIIOKUBAYIB Ta 3pOCTAIOTH PU3UKH OE3MEKH.

besrneka TypuCTIB € IPIOPUTETHUM MUTAHHSIM Yy OyIb-SIKHX YMOBax, OJHAK came
3apa3 BiH HaOyBa€ HaWO1IBIIOI KPUTUIHOCTI. BiitHU, TepopUCTUYHI aKTH Ta 30pOiHI
IOPOTUCTOSHHS 3HAYHO BIUIMBAIOTh Ha TYPUCTHMYHUN TMOTIK, 3MYLIYIOYU SIK
MaHJIPIBHUKIB, TaK 1 O13HEC MPUCTOCOBYBATHUCS 10 HOBUX peaiit

OcCHOBHI BUKJIMKH 0e3NeKH Y BiICbKOBHI 4ac

1. ®izuuna Hebde3nmexka — BilickkoBl 11i, BHOyXW, OOCTpIIM Ta MIHHI TOJA
CTaHOBJISITh MPSAMY 3arpo3y JUIsl XKUTTS TYpHUCTIB. PyiiHyBaHHA 1H(GpPacTpyKTypH,
MOCTIB, JOPIT Ta TPAHCIIOPTY CTBOPIOIOTH TPYAHOII JIJIsi IEPEMIIIICHHS Ta €BaKyarlii.

2. OomexenHss MoOiaibHOCcTi — UYepe3 OoioBI [1ii MOXYTh OyTH 3aKpuUTI
aeporopTy, 3aJi3HUYHI CTaHIli Ta aBTOMOOLIBHI ~ MapuipyTH. BBeneHHs
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KOMEHJIAaHTCHKOI TOIMHU Ta OOMEXXEHHS Ha TepecyBaHHs BIUIMBAIOTH Ha 37aTHICTh
TYPUCTIB BIJIbHO MOJIOPOXKYBaTH.

3. Exonomiuni ¢akropu — BilicbkoBUli 4ac BHKJIHMKAE E€KOHOMIUHY
HECTaOUIBHICTD, 10 BIUIMBAE HA TYPUCTUUYHY 1HAYCTpito. [IiBUIIIEHHS IT1H HA TAMBO,
Xap4yoBi MPOAYKTH Ta MPOXKUBAHHA, a TAKOX 3HIKEHHS KyMHIBEIbHOI CIIPOMOKHOCTI
IPOMAJISIH YCKIJIATHIOIOTh PO3BUTOK TYPHU3MY.

4. leuxonoriunuii ¢pakrop — BilicbkoBl KOH(UIIKTH BUKIHUKAIOTH Y TYPHUCTIB
CTpax, HEBIEBHEHICTh Ta EMOIIIifHE HAaNpYXeHHs. YacTo MaHAPIBHUKH BIIMOBIISIOTHCS
BiJl TIOI3/10K y MOTEHIIHHO HEOE3MEeUHI PET10HU Yepe3 HEBU3HAUYCHICTh CUTYyAIlil.

5. KibGep3arpo3u — Y mepiof BICRKOBHX [iil 3pocTae pU3UK Kibeparak, BUTOKY
NEepCOHANbHUX JaHMX, [IaxpaiicTBa Ta i1H(GoOpMalidiHUX MaHImymsauid. Typuctu
MOXKYTh CTATH >KEPTBAMHU XaKEPChKHUX aTaK, IO COPSIMOBAHI HA KPAJII’)KKy 0COOUCTUX
JaHUX a00 (piIHAHCOBUX PECYPCIB.

6. Mennuni pusuku — B yMoBax BIiHM cuCTEMa OXOPOHHM 3JI0POB'Sl YacCTO
NEepeBaHTaXXEeHa, 110 OOMEXye JOCTYNl TYpPHUCTIB JO SKICHOIO MEIMYHOIO
oOcimyroByBaHHs. BiJCYTHICTh JIKIB, CKJIQJHICTh HaJaHHS €KCTPEHOI JOMOMOTH Ta
PU3HK MOIITUPEHHS 1H(EKIIIN Yepe3 NOTIPIICHHS CAaHITAPHUX YMOB CTAHOBJISITH 3HAYHY
3arposy.

7. FOpuau4Hi Ta TUNJIOMATHYHI TPyIHOIi — Y Mepioau BiICEKOBUX KOH(IIIKTIB
yPSAIU MOXKYTh 3alIpOBaKyBaTH OOMEKEHHS /17151 IHO3EMHUX TYPHCTIB, 1110 YCKJIaIHIOE
OTpUMaHHs Bi3, B'i34 y KpaiHy abo eBakyallito. TakoXk MOXJIMBI JUIIJIOMATUYHI
KOH(ITIKTH MIX JIepKaBaMU, sIKI MOXKYTb YCKJIQJHUTH IOBEPHEHHS TYPUCTIB JI0I0MY.

ToMy mpencTaBHUKHM TYpUCTHYHOI raidy3i MaloTh B MEPIILY Yepry 3BEpTaTH yBary
Ha cTparerii 3a0e3redeHHs 0e3MeKu TYPUCTIB. 30Kpema:

1. PO3BUTOK KPH30BOTr0 MEHEIKMEHTY — CTBOPCHHS €(QEKTUBHUX TIIIaHIB
eBaKyallii Ta KOOpJuHallisl A1l y HaI3BUYAMHUX CUTYallisX.

2. Bukopucrtanis uugpoBux TexHoJoriii — GPS-TpekiHr TypucTiB, J0AATKH 3
MONePEHKEHHAM PO HEOE3MEeKH, 4aT-00TH 3 eKCTPEHOIO 1H(POPMAITIETO.

3. IlocunenHs cniBnpaii 3 Mi>kHapoAHUMHM opraHizauisivu — B3aemozis 3 OOH,
YepBoHuM XpecToMm, IUIUIOMATHYHUMH CIy:KOaMH Ta I1HIIMMH TyMaHITapHUMHU
CTPYKTypamH.

4. Ananranisi TYpUCTUYHUX MAPHIPYTIiB — NIepeopieHTAallig Ha Oe3MeUH1 PEeT10HH,
CTBOPEHHSI TYPUCTHYHUX MPOTpaM 3 ypaxyBaHHSIM MiHIMIi3allli pU3HKIB.

5. llokpamenHsi ingopmauniiiHoi 0e3MeKH — BIPOBAKEHHS JTOCTOBIPHUX
KaHaJIIB OMOBILMIEHHSI TYPUCTIB MPO PU3UKH, CTBOPEHHS TrapA4YuX JIIHIA Ta OHJIAWH-
pecypcis.

6. PO3BUTOK CcTpaxoBUX MporpaMm — 3anpoBa/DKEHHS — CIIeliaji30BaHOTO
TYPUCTHUYHOTO CTpaxXyBaHHS, III0 BPAXOBY€E PU3UKH BOEHHOTO Yacy.

7. HaBuajibHi mporpamu 3 0e3neKu — oprasizaiis KypciB JUisl TYPUCTIB 3 OCHOB
MOBEAIHKY y HEOE3MEUHUX yMOBax, 0a30BUX MEIUYHIX HABHUOK T4 CAMO3AaXHUCTY.

He 3aitBum Oyge i Te, mo (axiBili MatoTh BUKOPUCTOBYBATH KOMIUICKCHHM TT11X1]T
y poOoTi. 30KpeMa YacTO BUKOPHCTOBYBAaTH HOBITHIX TEXHOJIOTIH, MIDKHAPOIHY
CHIBIIpAll0, CTpaxyBaHHs Ta €()EeKTUBHE IUIaHyBaHHs, SIKI MOXKYTh 1ICTOTHO 3HU3WUTHU
pU3MKH Ta 3a0e3Me4YuTH CTAOUIBHICTh TYPUCTHUYHOI I1HIYCTpii HaBITh y KpPHU30BI
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nepiogn. ApamTamis MapuipyTiB, 1H(QOpPMYyBaHHS Ta MIATOTOBKA TYpPHUCTIB
CIPUATUMYTh MiHIMI3aIll HeEOEe3NMeK Ta MIATPUMIN TYpUCTUYHOI cdepu B
EKCTpEeMaJbHIUX YMOBaX.

AJpke 3ynuHKa (yHKIIOHYBaHHS TYPUCTUYHOI rajy3i NpHUBEAEC B Jil0 HEraTHBHI
HACJIJIKK JIJI PETiOHY: BTpara MOTOKY TypUCTIB, ITOATKIB, pOOOYMX MICIlb, & TOJIOBHE
1HTepecy 70 BXKE IMIITOTOBJICHUX Ta PO3POOICHUX MapIIPyTiB.
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HCUXOJIOI'TYHI HPOBJIEMHU CYYACHOI'O
MY3UYHOI'O BUXOBAHHA

IHanacrok AHTOH IropoBuy4

acripaHT kadeIpy MCUXO0JIOTIi Ta COlIAIbHOI pOOOTH

BinHunpkuii 1epkaBHUM NeAaroriyHuid yHIBEpCUTET iMeH1 Muxaiina
Ko1roOnucbpkoro

[lepen cydyacHUM My3WYHHUM BHXOBAaHHSM CHOTOJHI CTOITh IiJIa HAU3KA CTUYHHUX
mpoOseM. baraTo XTo 3 HUX Ma€ TaBHIO TIEPEIICTOPIIO, ajle € U Ti, IO 3'IBHIIACS JIUIIIC
B OCTAaHHI JECATWIITTS, AK PE3yJbTaT 3MIHU COLIAIbHO-TICUXOJOTIYHOTO KIIMaTy y
CBITI Ta SK HACIIJIOK HAYKOBO-TEXHIYHOI PEBOJIOLII. 37e01IbIIOT0 BOHU MAalOTh
MICUXOJIOTIYHY OCHOBY Ta TMOB'SA3aHI a00 3 OCOOJMBOCTAMM ICHXOJOTIi Cy4acHOl
JTIOUHYU, a00 3 TMCUXOJOTIYHUM BIUIMBOM MY3HKH, a00 3 TCHUXOJIOTIE€I0 CTaBIICHHS
JIOIWHA 0 MY3WYHOTO MHCTENTBA. TOMY IMO3HAYUMO JaHiI MPOOJIEMH SIK CTHKO-
MICUXOJIOTIYHI Ta chpoOyeMo BiJ3HAUUTH Xoya O HaBaxumBiimn 3 Hux. lle,
HacaMmIiiepesi, MpodjieMa MOTHUBAIll MY3UYHOTO BUXOBAaHHS, HEIOOIIHKAa pPOJIi
MY3UYHOTO BHUXOBAHHS B MOPAJIbHOMY Ta IHTEJIEKTyaJIbHOMY BIOCKOHAJICHHI
0COOMCTOCTI.

BunatHi BueHi Ta Aisi4i KyJbTYpH, (PYHIATOPH TMENaroriyHOi HAyKHW y CBOIX
Mparsix HEOJHOPA30BO HAroJIONIYBAJM HAa BUTOK3HAYEHHI MY3WYHOTO MHCTEITBA B
MPOIIEC] BUXOBAHHS OCOOUCTOCTI. Y s CIalMHa BIIOMUX KOMITO3UTOPIB, TakuX sik C.
BopoOkeBuu, A. Baxuauun, K. CreneHko sickpaBo 1 MEpEeKOHJIMBO 0a3yeThbCsl Ha
BUXOBHOMY TMOTCHITiali MYy3WYHOTO MHCTENTBA. BIUIMBY My3WKM Ha C€CTCTHYHUN
PO3BUTOK Ta (OpMYBaHHS BHYTPIIIHBOTO CBITY MIAPOCTAIOYOr0 TMOKOJIHHA
npucBayeHi HaykoBi gocaiypkennss C. Haymenko, I'. [Taganku, O. PocToBckkoro, O.
Pyanunekoi [1]. Jocnigauku B. I'nouep, b. JxepepcoH cTBEpAXKYIOTb, 0 OyAb-sKe
BTPYYaHHs IIearora B TIPOIEC TBOPYOCTI JUTHHU IIKOAWUTH 1HIWUBIAYaIbHOMY
BHCJIOBJIFOBaHHIO 0COOMCTOCTI. BOHM BBa)karoTh, IO TBOPYICTh MITEH BUHUKAE
CIIOHTAHHO, IHTYITUBHO, TIOPAJ] JOPOCIIHUX 1 iX JOMOMOTH AITH HE TOTpeOyroTh. OTXKe,
POJIb TIeIarora B IaHOMY BUITAJIKy TIOBHHHA MOJISITATH B TOMY, 11100 yOeperTH aiTel Bija
HEMOTPiOHUX BIUIMBIB 3 OOKY 1 TUM CaMHM 30€perTi caMoOyTHICTb 1 OPUTIHAIBHICTD
iX TBOpUOCTI. IHIIN MOCTITHUKM BH3HAIOTH 1HTYITUBHICTH 1 CaMOOYTHICTh JUTSYOI
TBOPYOCTI, aJie B TOM K€ 4ac BBAXKAIOTh 3a MOTPiOHE PO3YMHHI BIUTHB JOPOCIIOTO.

My3udHa megarorika OCTaHHIX JECATWIITH K B YKpaiHi, Tak 1 3a ii MexaMmu,
BHUXOJIUTh HAcCaMIIepe/l 13 ICUXOJIOTTYHUX OCOOJIMBOCTEN TUTHHUA. B OCHOBI My3UYHOTO
BUXOBAaHHS Ta OCBITH JIGKUTh KOMIUIEKC METOJIB 3arajibHOi Ta CHeIialbHOI
MeJIarOTiKK, CIIPSIMOBAHUX Ha PO3BUTOK OCHOBHHUX MY3WYHUX 3M10HOCTEH, My3UIHOTO
CHOPUMHSATTS Ta 3arajbHOrO TMCUXIYHOTO Ta MOPAJIBHOIO ckiany ocobucrocti. Ilpu
[bOMY MPOBIJHY POJIb BIAITPAIOTh MOTHBALIIS Ta 3aI[IKABJICHICTb.

3 JaBHIX JaBeH MY3WYHOMY BHUXOBAHHIO HAJaBajoCs 3araJlbHOTyMaHITapHE
3HAYCHHS, 32 HUM BU3HABAJIacs MPOBiHA POJb B MOPAILHOMY Ta 1HTEJIEKTYaIbHOMY
BJIOCKOHAJICHHI ocobucTocTi. B memarorimi ApeBHIX NMUBUIIZAIN YM CEPETHBOBIUYS
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HEOOXITHICTh MY3WYHOTO BHUXOBAaHHsS HE BHUKJIHMKajla CyMHIBIB. 3 OJHOTO OOKYy, IIe
MOB'SI3aHO 3 0COOJIMBOCTSIMU 3aC001B My3UYHOI BUPA3HOCTI, iX BILIMBOM Ha IICUXIKY, 3
THIIIOTO - 31 3JaTHICTIO MY3MKH, SIK KOJIHOTO IHIIOTO BUIY MHCTELTBA, MOJECIIOBATU
HaWCKIQAHIII TMPOIEeCH AYXOBHOTO CBITYy OCOOMCTOCTI Ha piBHI CBIJIOMOCTI Ta
I1JICB1JIOMOCTI, HapelITi, 3 il BAHATKOBO CUJIBHUM MOPAJIbHUM BIJIMBOM. Ha €MOLIIMHY
chepy Ta AyXOBHUH CBIT JIIOAUHHU. ApPICTOTEIh BBOKAB MY3UKY OCHOBHUM 3aCO00M
JTyXOBHO-MOPaJIbHOTO BMXOBaHHA. BiH BBa)kaB, II0 My3WKa BIUIMBAE€ Ha JIIOJICHKY
NICUXIKY Ta €TUKY, Ha MOpPaJbHI SIKOCTI JIOAMHU. «AJDKE HaBITh OAHA MeENoAis 0e3
CynpoBOAY ii CIOBaMH, MICTHTh y COOl €CTETHYHI BJIACTUBOCTI. THMM dHacom, sk Hi
(bhapbwu, 3amaxu, Hi CMaKoBi BIAIYTTS HIYOTO TTOAI0HOTO B 001 HE YKIAAaroThy. JlymMKu
PO HEOOX1HICTH OLIBII paHHBOTO (POPMYBaHHS OCOOMCTOCTI 3aiiMalii yMHU BUIATHUX
¢dinocodin 1 neaaroris 3 naBHix naBeH. Llle B cepenuni XVII cT. Benukuit negaror S1.A.
KoMeHchKkui CTBEp/KYBaB, 10 «UIACIMBUI PO3BUTOK 00JapyBaHb Ma€ MOYATKOBI
MIJCTaBU y paHHbOMY Billl». Ty % nymky BucioBuB JKan XKak Pycco, roBopsuu, 1o
«KOKEH HACTYITHUN BUXOBATEIb HAJIA€ MEHIIIEC BIUIUBY Ha JUTUHY, HIXK MOMIEPEAHII.
3roaoM, oco0auBO nmourHaroun 3 HoBoro vacy, poiib My3UKd B OCBITHBO-BUXOBHOMY
mpoiieci 3MeHIyeThes. | B Hamnii kpaini, 1 3a 11 MeXaMu, My3U4HE BUXOBAaHHS y
0aratboX BUMAJKaX 3aJIMINAE OaXaTH Kpamoro. Y roHUTBI 3a 00csaroM iHdopmariii, 3a
MOTJIMOJICHHSIM TIEBHUX, TaK 3BaHUX, OUTBII «IIPAKTUYHO-3HAYUMUX) 3HAHb BTPAuYCHO
TypOOTY 1po GOpMyBaHHS MOPAIBHOTO CBITY TUTHUHU Ta MiJIITKA.

CyyacHl IOCHIIPKEHHS JaHOI MpoOJieMH TOBOPSATH HPO TE, 10, MOYMHAKOYHU 3
MOJIOJIIOrO BiKY, My3UKa BUKJIMKAE Y TITEH MO3UTUBHI €MOIlli, OJIAarOTBOPHO i€ Ha
iXHIO HEPBOBY CHCTEMY, BIUIMBAE K HA CIIyXOBHH aHATI3aTOp, TaK 1 HA 3arajibHUN CTaH
BCbOI'O0 OpPraHi3My, MOCWIIOE YK TOCHA0II0€ CTaH 30YyIKEHHS 3aBASKA PEaKLisiM,
MOB’SI3aHMM 31 3MIHOKO JUXaHHS, KpoBOOOiry. My3uuHe BUXOBAHHS CIpHUSIE
(G13UYHOMY PO3BHUTKY AITEH, MO3UTHUBHO BIUIMBAE HA IX PO3YMOBE Ta IMCHUXOJIOTIUHE
3pOCTaHHs Ta Bce O1IbIlle Ha0yBa€ pUC MPOAYKTUBHOTO TBOPYOTO Mpoliecy. Y mpolect
OBOJIOJIIHHS HOBUMH 3HAaHHAMH Yy JIT€H pO3BUBAIOTHCS MHCICHHS, TaM'ATh,
CKJIaJIa€ThCSl CHCTEMa TMOHATh. besmocepenHii 1 TICHUM 3B'SI30K MY3UKH 3
HaBKOJMIITHBOIO JIIMCHICTIO JIa€ MOJXJIMBICTb BHUXOBYBAaTH B JiTel BMIHHS
MOPIBHIOBATH 1 31CTABJISITH SIBUILIA, IO CIIPUSE PO3BUTKY iX Mi3HABAIBHUX 1HTEPECIB[2].

BusznayanbHUMU TICUXOJOTITYHUMH YUHHUKAMU Y TBOPUOMY PO3BUTKY MOJIOJIINX
IIKOJISIPIB € €MOIIIMHE CIIBIEPE)KUBAHHS Ta ECTECTUYHE CIPUUHATTS. AKTHUBHE
MY3HUKYBaHHS PO3TJISIAETHCS K MPOIEC BUSABJICHHS TBOPYUX MOKIMBOCTCH AWTHHH,
onTtuMmizauii ii ysBH, KpPEaTHMBHOCTI Ta €MOIiifHO-00pa3Hoi cepu — OCHOBHUX
CKJIAJIOBUX TBOPYOTO MpoIlecy. TBOpUi 3aBIaHHS Ha YpPOKaX MY3HKH HEPO3PHUBHO
MOB’s3aHl 3 PI3HUMH BHUJAMU IsUIBHOCTI. DaKTUYHO, 1X €JIEMEHTH, OUIBIIOK YU
MEHILOK MIpPOI0, BXOJAATh MailKe J0 KOXKHOTO BHIY AisuibHOCTI. Yepe3 TBOpUICTh
Kpalle 3acBOIOEThCS HaBYAIbHUN Matepian. [Ipo ponb TBOpYOTO eneMeHTa CBITYUTH
JIOCBil HABUAHHS TPl HA MY3UYHHX 1HCTPYMEHTaX, KOJH Tepen0adacThCsi HaBUaHHS
IMITpoBi3alii Ta KOMMO3WINi. BHHSITKOBO CEH3WTHUBHHMI [JII TBOPYUX 3aBlIaHb
Monommmi mKinbHMi Bik (7-11 pokiB). Moro Biapi3HAIOTP BHCOKHI piBeHb
€MOIIIITHOCTI Ta TOMUTIMBOCTI, HAIBHO-ITPOBHM XapaKTep Mi3HAHHS, CHHKPETUYHICTh
XYJIOXKHBOTO COPUUHATTSA [3].
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3 11 pokiB MOYMHAETHCSA MEPEXIAHMNA BiK, KOJTU BiAOyBaroThCs (i310J0TIUHI Ta
MOpaJIbHI 3MIHM (TOJIOCOBA MyTallisl, TOYYTTS JOPOCIOCTI, JIETKOPAHIMICTh TOIIIO).
Towmy B 11e#i epio; MarOTh 3MIHUTUCH CITIBOY1 3aBJIaHHS, PyXOB1 IMIIPOBIi3allii, pyXJIuBi
My3W4Hl 1rpu. [ MiunTKIB XapakTepHE akTUBHE (POpMyBaHHS TEOPETHYHOIO
MUCJICHHS, IPArHeHHS YCBIJIOMJICHHSI CEpHO3HUX TeM, CKIaJHMX KoHueniiil TBopui
YCTPEMJIIHHS, 110 BUSIBUJIMCA B IIbOMY Billl, CBIYaTh, HaW4acTiIe, MPO CIPABKHIO
MYy3U4YHY 00/1apoBaHICTh. B pe3ynbpTaTi TBOpUUX 3aHATH AKTUBI3YEThCS HE TIJILKHU BEChH
TBOPYHUIN KOMILJIEKC TUTHHH, a 1 IPOLIEC MOPAILHOTO BJOCKOHAJICHHS ii 0COOUCTOCTI:
PO3BUBAIOTHCS TPAIE3/IaTHICTh, IIJICCIPSIMOBAHICTh, 3MITHIOETHCS, TOTIHUOIIOETHCS
Ta TIOKPAIIY€ThCS EMOLIWHUN CBIT. 3 My3MYHOIO TBOPUICTIO MOB'I3aHA EBOJIIOLIS
MY3WYHOTO CHPUUHATTS, YSABU, 1 HaBITh KOHCTPYKTUBHOTO MucieHHs. C.CTaaHuk
3a3Hayae: «Y TBOPYOMY aKTl JIIOJMHA BUSBIISIE CBOIO BJIACHY HEMOBTOPHY CYTHICTD,
PO3KPHBAE JJap OCITaTH ICHyIO0UE Ta CTBOPIOBaTH HOBE. Came y TBOPUOMY JisSIHHI BOHA
aKTUBI3y€ CBOI eMMipiyHi 1 OTpUMaHi 3HAHHS, TJIUOWHHI, YacTO HEYCBiJIOMIICHI
OCOOMCTICHI 33JJaTKH, €CTETUYHI CMaK1 1 MaHepy BUPAKaTH CBOI BJIACHI HOBI HAOYTTH.
Tak moguHa cTae TBOPUOIO OCOOUCTICTIO, JAI0OUU HAM SIKICHO HOBH, IPOHUKHYTHH 11
1HUBITyJIbHUM TBOPYUM HaudajaoM mpoaykt»[4]. [li3HaHHS yepe3 akT TBOPUOCTI, Ha
BIJIMIHY PENpOAYKYBaHHS 1 MPOCTO CHPUUHATTS iHQOpMaIllli, MPOHUKAE Y PO3YMOBI
rmmouHU. Peanizariis TBOpUIX 3aBAaHb HABITh Y CUCTEMI CITCIIAIbHOT MY3UYHOT OCBITH
moTpedye CTBOPEHHS IICHMXOJIOTIYHOI CHUTYyallli, ska JOTOMOXKE JHUTHHI BITUYTH
notpedy y TBopuoCTi. BaxiauBuMu € MOTHUBAIlif, €MOIIWHUNA Ta UMPUNA TOH
CHUIKyBaHHA. J{ITH MatOTh BIIYYTH MOKJIMBICTh BUSIBUTH CBOIO CAMOCTIHHICTb.

Jlo TBOpuUMX 3aBHaHb CIiJ 3apaxyBaTd 1 MyOJiyHI BUCTYIHU B KOHIepTax. BoHu
MalOTh CTaTH MOJXKIIMBICTIO TBOPYOTO CAMOBHPXEHHS TUTHHHU. 3 KOHIEPTHUMHU
BHUCTYNIaMU TOB'SI3aHUM PO3BUTOK apTUCTU3My. MeTa apTUCTUYHOIO BHUXOBAaHHS
MoJIsSirae He JIMIIE Yy MIArOTOBLI A0 Mpo(eciiiHOro BMKOHABCTBAa, a W y 3100yTTi
MICUXOJIOTTYHOT PO3KYTOCT1, CBOOOIM TBOPUOTO BUCIIOBIIOBaHHS. ToMy BUX1/1 Ha CLIEHY
Mae OyTH MaKCUMAaJbHO PETENIbHO MiATOTOBICHUHN, 331 TOTO, 1100 BiH MPUHOCUB
PadICTh CIUIKYBaHHS 3 MyOJIIKOTO, a HE JIUIIE XBUJIFOBAHHS.

He mo>xna 3a0yBatH 1 mpo KoMIeHCaTOpHY (PYHKITit0 My3HuKHU. Benrke MopaiibHe 1
MCUXIYHE HABAaHTAXXCHHS Yy JKUTTI, MOro MIBHJKI TEMIHU Pa3oM 13 TOTAJIbHOIO
TEXHI3aIll€l0 3ryOHO BIUIMBAIOTh HA HEPBOBY CHUCTEMY JIIOJIEH, OCOOJIMBO IIiTEH.
KoMmneHncatopHa posib My3MKH TOJSTa€ B TOMY, IO BOHA JIONIOBHIOE HENOJIK Y
3aJ10BOJICHH1 0a30BUX MOTPeO y cdepi MmiICBIAOMOCTI.

My3uka 31aTHa IPUHOCHUTH 33]I0BOJICHHS, HACOJIOAY, TyXOBHE ounieHHs. OTxe,
«MY3UYHE MHCTEITBO € HAWOUIbII MOUIMPEHUM, JOCTYIHUM , @ TOMY 1 HalOiIbII
JI€BUM 3aCO00M  PO3BUTKY JIIOJCBKOI CyO’€KTHUBHOCTI, KYJIbTypH IOYYTTIB
0COOUCTOCTI 1 TBOPUHUX 3/11I0HOCTEMHY [4].
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ypOoKax My3HKH : aBToped.

4. Craguuk C. CyTHICHa XapaKTEpUCTUKA MY3UYHO-TBOPUMX 3/110HOCTEM
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TIICUXOIIATII IK CTAHU YACTKOBOI
JTE3AJANITALIIL

Yyoina Terssna /IMutpiBHa

JlokTOp icTOpUYHUX HayK, mpodecop,

3aBiyBay Kadeapu coriaabHO-TYMaHITapHUX JUCIUILTIH,

Yepkachkuii IHCTUTYT TOKeKHOT O6e3neku iMeHi ['epoiB Hopuoownst HY 13 Ykpainu

[IcuxomaTist — 11e aHOMaTist PO3BUTKY OCOOMCTOCTI, SIKa BU3HAYAETHCS HASIBHICTIO
y JIOJMHH MATOJOTIYHOTO XapakTepy. Taka aHOMaiis XapakTepy XO04 He €, CTPOro
Ka)Ky4dHd, XBOPOOOI0, TOOTO, ICUXOTUYHUM CTAHOM, 3MYIIY€ BCE K CTPAXKIATH CAMOTO
XBOpOrO Ta 3aBlae 0araTo HENPUEMHOCTEH WOro pIIHUM Ta OTOYYHOUHUM. Y
BUHMKHEHHI Ta PO3BUTKY IICUXONATii 3aBXAW BIAITPAE€ POJIb B3aEMO3B'SI30K
HECIIPUATIMBUX YCIAJAKOBAHUX 33JaTKIB Ta HEOJArOMOIYyYHUX 30BHIIIHIX YMOB, BaJl
BUXOBAHHSI, TOTAHUX MPUKJIIA/IIB.

[IcuxonaTuyuHi 0COOIMBOCTI XapaKTepy JIFOJIMHU 3BUYaiiHO 3a0apBIIIOI0TH BCE HOT0
KUTTSI, TIOYMHAIOUM 13 JTUTUHCTBA Ta 3aKIHUYIOUM CTapicTiO, XO4, K MPaBUIO, A0
CTapOCT1 BOHU JIEIO 3MEHIIYIOThCS. Mipa NposiBy MCUXONATUYHUX pUC OyBa€ pi3HOIO
— B1J1 JIETKOI, Ky BaXKKO B1JIMEKYBaTH B1J HOPMAJILHOTO XapaKkTepy, 10 Pi3KO BIAOUTOI,
AKy BaXXKO AudeEepeHIlioBaTH Bia MTposBiB Ticuxo3y. [lcuxomariB xapakTepusye
neperyciM HealeKBaTHICTh €MOLIMHUX NEePeKUBaHb, CXUIBHICTh 10 JEMPECUBHUX 1
HaB A3JIMBUX CTaHIB J[aMO CTUCITY XapaKTEPUCTHKY OKpeMUX (OPM ICUXOMATII.

JU1st IM301JHUX TICUXOIATIB XapaKTEPHI1 BIIIOJIKYBATICTh, BIICYTHICTh MOTPEOH y
CHUIKYBaHHI, BOHH Ba)XXKO HAJAro/KYIOTh KOHTAaKT 3 JIOAbMH, y HUX IIiJABHUIICHA
YYTIUBICTh Ta PA30M 13 TUM XOJIOJHICTb, IIIKABICTh JI0 PEabHOI AIMICHOCTI 3HMKEHA,
BOHU OlJIbIII€ )KMBYTh CBOIM BHYTPIIIHIM CBITOM, (DaHTa315IMU, TOMY iX BUMHKH YaCTO
HEJ0CTaTHHO MOTHBOBAHI, TOBO/HKCHHS TUBAKyBaTe, 3 KPAHOIIAMH.

TpebGa BU3HAUWTH, 110 ICHY€ MEBHA PO3MAITICTh MIM30IAHUX XapakTepiB. Cepen
HUX MOXXHA BU3HAYUTH SK XOJIOJHUX €roiCTIB - TEJaHTIB, TaK 1 XYJI0KHBO
oOnmapoBanux Hatyp, (anTazepiB-pedopmaropiB. OcHOBHe, 10 00'€aHYy€E BCi
MICUXOMATii MHU30{MHOTO KOJa, 1€ iX IUCTapMOHIMHICTh, BIACYTHICTH HOPMAaJbHOI
MIPOTIOPIIIi y CHIBBITHOIIEHHI PO3yMYy, MMOYYTTIB 1 BOJI1, SIK1 € HIOU PO3IIETIIICHUMHU.

[uknoigH1 mcuxonaTH — 1€ 0COO0U 3 MOPYIICHUM, HEBPIBHOBXKEHUM €MOIIHHUM
KUTTAM. Y OIHUX TIEpeBa)ka€ 3HWKEHUH (TIMOTUMHUIN) (OH HACTPOIO, BOHU BCE
0adaTh y TEMHHMX TOHaX YOpPHHUX OapBax, BBAKAIOTh ce0e HEBJaXaMHU, epeOIbIIYIOTh
CBO1 HEIOJIKH, BCE KUTTA y HUX T€Ye MiJ 3HAKOM Jenpecii, cymMy, MNeCUMI3MY, iX
BaOUTh yce Oe3pajicHe. Ilpu 3HauHMX TposiBax Aenpecii BUHUKAIOTh TYMKH IPO
caMoryocTBO. Y I1HIIMX — NEepeBakae MIABUUICHUH (OH HACTPOIO, 3BEPXHICTh Y
TUSJIBHOCT1, HE3AATHICTh JO CHUCTEeMaTW4yHOI mparli. BoHW He TeprsiTh HISKUX
3ayBa)K€Hb, HE MOXYTb Y)KUTHCS HaBiTh 3 PIAHUMH, BCTYIAIOTh B KOH(IIKT 13
CYCH1JIbCTBOM.

Takuii cTan HaOIMKAETHCS 10 MaHIaKaIBHOTO. [HOII CIIOCTEPIratoThCs MEeP1oANYH1
(TMKITIYHI) 3MIHM HACTPOIO, SIKI MOXKYTh OYTH TOB'S3aH1 3 SIKUMHCh BHYTPINTHIMU,
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HESICHUMH TPUYMHAMH, B TAKWX BUIMAIKAX KaXXYTh MPO IUKIOTHMIl. Y I1HIIUX
BUIIAJIKaX KOJUBAHHS HACTPOIO OOYMOBIIOIOTH 30BHIIIHI YUHHUKH, B IIMX BHITQJIKaxX
MOBa HJIe PO PEaKTUBHO-JIA0LIbHI IICUXOIATII.

EninentoinHi nmecuxonatu — 1€ 10 30y/IMB1, BUOYXOBI, THIBJIUBI, K MPaBUIIO,
KOPCTOKi, MCTHBI, HETAKTOBHi. IX JyMKH Ta IOYyTTs B'SI3Ki, X BOJI OJHOOIYHO
ckepoBaHa. Pa3om 3 UM, €mijenToigu 4acTo 30BHI JIy»K€ KOPEKTH1, BBIWINBI. BoHH
J00JIATh PO3MOBJISATH ITPO BUCOKI MaTePii, MpO BHIII 11€aau, Mpo J000B 0 JIFOACTBA.
Baxki eminenToinyd CXWJIbHI 0 BYMHEHHS AHTUCOLIAIBHUX MPOCTYIKIB, TSHKKHX
370YMHIB. Y BIANOBIAb HA 1HAMBIAyaJIbHO 3HAYUMI TMCHUXIUHI CHUTyallii BUHUKAIOTDH
adeKTUBHI CTaHM, arpecid y UX BUMAJKaX CIpsIMOBaHA HA OTOYECHHS.

Jlnig icTepOiAHMX TICHXOMATIB MpUTAMaHHE MparHeHHs 3BepTaTh Ha cede yBary
HaBKOJIMIIIHIX, CHpaBIsATU BpaxkeHHA. [[i OCHOBHI pHUCH XapaKTepy HaKIaJaloTh
BIZIONTOK Ha BCl (OPMHU TOBEAIHKU: IM MpPUTAMaHHI MaHIPHICTb, HEIIMPICTD,
TpUBOXHICT. Lle mpu3BoAuTH 10 00MYyAHOCTI, (paHTa3iid, 1HKOJM TakKl JIOAU caMi
MOYMHAIOTh BIPUTH y CBOI BUMHCIU. [CTepuku, SK TMPaBUIO, CXWUJIBHI JO
CaMOHAaBIIOBaHHS, BOHU JIETKO BUKJIMKAIOTh Y CaMUX ceO€ PI3HOMAaHITHI XBOPOOJIMBI
cTaHu. [cTepuyHi 0COOM MOTaHO CHPABIISIIOTHCSA 3 JKUTTEBUMH TpyAHOIIaMu. Tomy
Oy/b-sIK1 IEPEIIKOIM BUKIIMKAIOTh B HUX MMaHIYHI PEaKIii 31 Clib03aMu Ta Kpukom. Taxi
peaxiiii OTpuMaI Ha3By ICTEPUYHOTO HAMady.

B rmncuxacreHiuHy TpyImy TICHXOMNAaTid BXOSATh JIIOAW HAJMIPHO OOS3IIUBI,
HEpllIyyi, COPOM'SI3NIMBI, HEMEBHI y c001. [[ns HUX mputamManHi pucu (13UYHOI Ta
MICUXOEMOLIMHOI acTeHi3auli. B mpoTHUIEXKHICTh 1ICTEpUKAaM MCUXACTEHIKU 3BUYAITHO
JIOU CKPYMYJIbO3HI, MOOJIAXKIIMBI A0 IHIIMX Ta KPUTUYHI 710 cebe. BoHu q0BIYHO
BararoThCs 1010 MPABUIBLHOCTI CBOIX PillIEHb, BUNHKIB.

[Iporec corianbHO-TICUXOJIOTIYHOI aJanTalii - 1€ CyKyIOHICTh BUMHKIB Ta Jii
JIOIUHM, SIKI CIPSIMOBAHI Ha TMEPEOPIEHTAIII0 YCTAaHOBOK OCOOMCTOCTI, aKTHBHI,
[UJIECTIPSMOBAH1 3MiHH OTOUYIOUOTO CEPEIOBUIIA, BUXOY 3 HHOTO 200 MOIIYKY YMOB,
SIK1 JOTIOMararoTh peajizalii MOTUBOBAHOI ITOBE/IIHKHU.

Cnmucok Jireparypu:
1. boxxko €. Jlezamamrarisi 0cOOMCTOCTI B mepioj BiWHHM. Pexxum moctymy:
https://september.ua/psihologija/dezadaptatsija-osobistosti-v-period-vijni.
2. [lcuxomarii, eTionoris, KJiHI4YHI (OPMH, CTYNEHI TSKKOCTI. Pexxum mocrtyry:
https://studfile.net/preview/5602604/page:15/.
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EXTINGGUISHMENT OF HYDROCACBON FIRES BY
WATER MIST

Nguyen Huu Dung

Faculty of Fire Engineering and Technology
University of fire prevention and fighting,

243 Khuat Duy Tien, Thanh Xuan , Ha Noi , Viet Nam

Abstract: Although gaseous fire suppression systems are less hazardous, they
typically require evacuation time before release and require a constant concentration
of extinguishant in the compartment to effectively combat hydrocarbon fires.
Furthermore, their deployment impedes manual firefighting efforts in the
compartment. Water mist has emerged as a promising alternative for fighting such
high-risk fires, providing cooling, oxygen reduction, and radiation attenuation
mechanisms conducive to fire suppression.

Keywords: Water mist, hydrocacbon, extingguishment.

1. Introduction

One of the most effective ways of fighting fire is to provide quick and effective
cooling at the source of the fire. To achieve cooling, suppression and extinguishing of
a fire using water in a conventional way via a hose or standard sprinkler often requires
many thousands of litres of water. The primary reason for this is that the vast majority
of the water used is wasted; this can be seen by the amount of pools of water left on
the floor, known as 'run off'. This is because only the surface area of the water drop or
stream comes into contact with the energy from the fire (the heat) the rest is wasted.

PUMP UNIT

1 SECTION VALVE

Figure 1. Simulation image of mist fire extinguishing system
The size of the water droplets produced by the nozzle is critical to the

effectiveness of a water mist fire suppression system. Smaller water droplets produce
a finer mist, which increases the cooling effect over a larger surface area as they
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come into contact with the fire. This helps to slow the spread of the fire and limit any
potential damage caused by the fire. Additionally, smaller water droplets are lighter
than larger droplets, allowing them to cover more space with less water used in the
system. These characteristics make high-pressure systems particularly effective at
extinguishing fires, as their nozzles produce extremely small water droplets that are
highly effective at cooling the fire.
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0.01 mm 200 m? Water Mist

Figure 2. Water droplet size for fire extinguishing systems

2. Mechanism for Water-Mist Fire Suppression

Water mist is a continuum of water droplets, generally in the size-range between
an aerosol (droplet diameter = 5 um) and a fog (10 um < droplet diameter < 1000 pm)
. The National Fire Protection Association (NFPA) has also defined water mist in the
fire-suppression ficld as a spray with a range of particle sizes smaller than 1000 um.
There are five mechanisms associated with the extinguishment of class A (solid) and
B (flammable liquid) fires by water mist, which are the following :

« Gas-phase cooling;

« Oxygen displacement and flammable vapour dilution;
The wetting and cooling of the fuel surface;
Radiation attenuation;
Kinetic effects.

Gas-Phase Cooling

Water mist is created by passing water through a mist nozzle to produce extremely
fine, atomized droplets. The production of fine droplets results in an increased surface
area to volume ratio compared to conventional water spray droplets. This results in an
acceleration of the evaporation rate of the droplets, which is facilitated by the
absorption of heat from the surrounding environment including the flame, hot gases,
smoke layer and hot boundary . This process contributes to a reduction in the cavity
temperature. If the temperature falls below the critical threshold required to sustain
combustion, the flame is extinguished. In addition, the cooling effect reduces the flame
radiation to the fuel surface, thereby reducing the rate of pyrolysis or gasification of
the fuel.
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Oxygen displacement and flammable vapour dilution
In enclosed spaces, the effectiveness of water in extinguishing fires is
superior to that in open spaces, due to the enhanced evaporation effect due to thermal
confinement and limited oxygen availability in enclosed spaces. This phenomenon
arises due to the increased heat absorption of water mist in enclosed spaces, where the
retained heat accelerates the evaporation of droplets. The water vapor generated from
the evaporating droplets contributes to the depletion of oxygen inside the compartment,
thereby reducing the oxygen supply necessary for fuel combustion. In contrast, in open
spaces, heat dissipation from the fire occurs more easily and the fire benefits from a
larger and more stable oxygen supply to sustain combustion.

Typically, fire suppression becomes feasible when the oxygen concentration falls
below the critical threshold required to sustain combustion, known as the limiting
oxygen concentration (LOC). Oxygen depletion can arise from a combination of
factors including: (a) the fire's own oxygen consumption, (b) dilution due to expansion
of the vapor volume, and (c) dilution due to the production of combustion by-products.
The processes of oxygen depletion and dilution of flammable vapors in a fire
environment are illustrated in Figure 3.

@ Nozzle

i,
[,

" Water Mist

g Vapourisation

o Oxygen
_ © \Water Mist Vapour
© Flammable Vapour
Figure 3. Schematic diagram of oxygen dilution, depletion and flammable vapor
dilution

The Wetting and Cooling of the Fuel Surface
The primary extinguishing mechanism for many fuels, especially those that do not
form a flammable vapor mixture on the fuel surface at ambient temperatures—such as
solid fuels—is wetting and cooling of the fuel surface. This process is often
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accompanied by a reduction in fuel pyrolysis. Fire extinguishment occurs when the
temperature of the vapor-air mixture falls below the ignition temperature of the fuel.
Radiation Attenuation
The introduction of water mist and steam can significantly reduce the radiant heat
flux towards materials located near the fire, thereby hindering the spread of the fire.
The reduced flame temperature due to gas phase cooling contributes to a reduction in
the radiation feedback to the fuel surface, thereby reducing the rate of fuel pyrolysis.
In addition, the presence of water vapor in the air above the fuel surface can act as a
thermal barrier, absorbing the radiant energy and then re-emitting it to the fuel surface
at a reduced intensity. Furthermore, research has shown that finer water droplets are
more capable of reducing thermal radiation at lower water concentrations than larger
spray droplets. The basic mechanism of radiation attenuation facilitated by water mist
spray is illustrated in Figure 4.

Prevents radiation

e % feedback from the

surrounding walls
Prevents entrarice of
fresh air to the fire

ett e .

> * * Absorbs radiated

heat by the water-
mist droplets

Figure 4. Schematic diagram of thermal radiation attenuation by water mist
spraying

3. Conclusions

Efficient and environmentally friendly fire suppression technologies have become
a research hot spot in the field of fire safety over the past 20 years. Water mist fire
suppression technology has been developed in recent years and is considered a
potential alternative agent due to its rapid fire extinguishing properties, low
environmental concerns, low water usage, and reduced water damage.
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OCOBJIMBOCTI ®OPMYBAHHA HABOIB JTAHUX JIJIA
KOHKYPEHTHOI'O HABYAHHS HEWPOHHUX MEPEX

Baryasik Tumodiii 3inoBiiioBrY
AcmipaHT
IBaHO-®paHKiBCHKUN HAITIOHATBHUN TEXHIYHUM YHIBEPCUTET HATH 1 ra3y

Jlanmk Ha3zapiit CtenanoBu4
AcmipaHT
IBaHO-®paHKiBCHKUN HAITIOHATBHUN TEXHIYHUM YHIBEPCUTET HA(TH 1 ra3y

Kocmipak Borogumup TapacoBu4
AcmipaHT
IBano-®dpaHKiBChKUIT HAITIOHAIBHUM TEXHIYHUHN YHIBEPCUTET HapTH 1 razy

Manyask Ipuna 3iHoBiiBHA
K.T.H., JOLIEHT
IBaHO-DpaHKIBChKMIT HAIIIOHAIBHUI TEXHIYHUI YHIBEPCUTET Ha(PTH 1 razy

[HTEHCUBHUN PO3BUTOK HEUPOHHUX MEPEXK SK KOMIIOHEHTIB KOMIT IOTEPHUX
CUCTEM 3aJIITHUX JIsI BUPIIICHHS CIICI1a/II30BaHUX 33/1a4 32 HEBU3HAYEHOCTI BX1THUX
JAHUX CTa€ MEPCIIEKTUBHUM HAIPSIMKOM PO3BUTKY IU(POBUX TEXHOJOTIH. OqHUM 3
MPOOJIEMHUX ACTIEKTIB € HABYaHHS TaKUX MEPEK Ha oOMekeHuX HabopiB ganux. Taka
CUTYyaIlisl TPUBOJIUTH O HEOOXITHOCTI PO3MIMPEHHS MITXO/IB 10 HABYAHHS 30KpeMa
3aITy9eHHS] KOHKYPEHTHUX MeToiB. KoHIeTIIis 3MaralbHOro HaBYaHHS Tiependadae
HaBYaHHS KJjacudikaTopa y3arajJbHEHHIO 3MarajlbHUX BHOIPOK, a TaKOXX YHCTUX
BUOIpoK [1]. V 3BHUaliHIi cxeMi HaBYaHHSI, JJaHI TPOXOAATh BIIEpPE]] Yepe3 MOJICIb, a
BTpaTH TMPOTHO3Y TIOIMIUPIOIOTECA Y 3BOPOTHOMY HANPSIMKY IJIs TIOKPAIICHHS
pe3yabTariB  kinacudikamii [2]. Y pesyapTaTi MOAENb y3araJlbHUTh PO3MOJLI
HaBYAJbHUX JIAaHUX, 100 CTBOPUTH TOYHUHN MPOTHO3 IXHIX MITOK. 3MarajibHi 3pa3Ku
Oynu onucani I'yadenioy Ta iH. sSIK JiHIMHI BIACTUBOCTI HEUPOHHUX Mepex [3]. bibi
3arajbHe MOSCHEHHS MOJISITa€ B TOMY, 110 MOJIETh 3MOKE JIMIIIE Y3araJlbHUTH PO3TIO LT
HaBUYaJbHUX JIAHUX, a HE 3a(1KCYBATH peaJbHUN PO3MOIIT Yepe3 CBOIO JIIHIMHICTD.

Ax BapianT Bukopuctaemo Habip pykomucHux 1upp MNIST [1, 2], skwuii €
MPOCTUM 1 OJHUM 13 HAMOUIBII IIUPOKO BUKOPUCTOBYBAHWX HAOOPIB NAHWUX IS
TECTyBaHHS MPOIYKTUBHOCTI METOJ[IB MAllIMHHOTO HaBYaHHS. MU BHUKOPHCTOBYEMO
1Bl BigoMi Mojielti HelpoHHuX Mepex, LeNet5 Ta ResNet [3, 4], 1i1s 1IJTbOBHX MEPEK,
a TaKOX KOHKYPEHTHI MEpeX JIJIs1 CTBOPEHHS 3MarajibHUX NPHKIadiB. st aaropuTmis
ataku Mu BukopuctoByemo ainroputmu: FGSM, JSMA ta C&W 3 L; BiacTaHHIO B
AKocTl MeTpuku. LI Tpu airopuT™Mu BUKOPUCTOBYIOTH L., Lo Ta Ly - BiACTaHb s
(dhopMyBaHHS 3MarajabHOI BUOIPKH.
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JIis KOKHOTO THITy MOJENel HEeMpOHHOI Mepeki HaBUalOTh KUIbKa MEpPex 3
pI3HUMH BXITHUMHU JaHUMU. OJIHa Mepeka HABUAEThCA JIUIIE 3 YUCTUMH JaHUMU 3
HaBYaJIBHOTO HAOOPY, a 1HII MepeKi HABYAIOTHCS 3 MPOTUIICKHUMH 3pa3KaMu pa3oM
13 yMcTUMH 3pazkaMu. Hanpukias, 11 3MaraabHOro HAaBYaHHS MEpexki 3a JOIMOMOT OO
FGSM naBuanbauii HaOip MOMOBHIOWTH 3pazkamMu FGSM, cTBopeHMMH 3 KOXKHUX
YUCTUX JaHUX Y HaB4YaJbHOMY Habopi. Takum YMHOM, KIJIBKICTH 3pa3KiB Y
HaBYaJIbHOMY HaOOpl BJBIYl NEpeBUINy€e BUXIAHUN HaOip. Y Tabnuii 1 HaBeaeHO
napamMeTpH, SKi BUKOPUCTOBYIOTHCS JUTSI 3TraIaHUX alTOPUTMIB.

Y FGSM, € - 1e MakcuMallbHa pPI3HUISI MK BHXIJHOIO BHOIPKOIO Ta ii
CYTIEPHHUIIBKOIO TIAPOIO JIJIST KOKHOT TOUKH.

Y C&W MoxkHa HallalITyBaTH PIBEHb JOCTOBIPHOCTI, SIKMM BU3HAYa€ CTYIIHb
Moudikarrii. BctaHOBIEHHS BUCOKOTO 3HaUYC€HHS IOCTOBIPHOCTI IIPHU3BEIE O BUCOKOT
WMOBIPHOCTI HEMPaBWIbHOI Kiacu@ikaili 3maraibHOi BHUOIPKH, alieé OTpUMaHe
300paKeHHSI BUTJIAIaTUME OUTBII CIIOTBOPEHUM JIJISI BI3yaJIbHOTO CIIpUHHATTSA [1,3].

Tabmuus 1 - [Tapamerpu anropuTmiB Ta 4ac Jyisl TeHepalli 3MarajJbHuX

IPUKJIAIIB
Yac Ha ctBopenHs 60 000 3maraapHUX
Anroputm [TapameTpu 3pa3KiB
LeNet5 ResNet
FGSM (L. c=0.2 48 66
ISMA (Lo) 92012’ 0.v= 2226 9180
C&W (L,) Coné'dence: 8142 49,542

s 060x monenei LeNet5 1 ResNet BukopuctoByemo ontumizatop Agama [3] 31
mBuKicTiO HaByaHHs 0,0001, a HaBuaHHs BUKOHY€EThCs yepe3 S50 enox st LeNet5 Ta
100 emmox st ResNet. Yac, BuTpadeHuit Ha CTBOPEHHS 3MarajibHUX MPUKIIA/IiB, TAKOXK
HaBeJICHO B TaOMMIN 1, sSIKMf BU3HAYABCS 3a JOMIOMOTOI0 KOMIT toTepa: mpoiecop Intel
Core i7-9700F, 16 I'b mam’sti Ta omuum rpadiuaum mporecopom Nvidia GeForce
RTX 2080Ti.

Hns anroputmy FGSM mnotpiOHO mpubnm3Ho 1 XBuUIMHY, 100 CTBOPUTHU
3MarajibHi BHOIPKH 3 YChOTO HaBuajibHOro Habopy. 3 inmoro 6oky, C&W 3aiimae
6mu3bko 13.7 ronun, o0 cTBOpUTH npukiaay 3MaraidbHocTi FGSM st ResNet.

Kpim Toro, B xo/i HaBYaHHS 4acTO JIOMOBHIOIOTH HaBYaJIbHI JaH1 3a JOIIOMOTOIO
BHITAJIKOBUX TIEPETBOPEHB, OO KOMIIEHCYBAaTH HEBEIMKY KUTBKICTh TaHUX. MU TaKoX
JOTIOBHIOEMO JIaHi 3a JJOTIOMOTOF0 BHUITaIKOBOT'O OOCPTAHHSI, BUTIAKOBOTO ITEPEKIIATy
Ta BUIAIKOBOTO CTHPaHHs. 30KpeMa, y KOXKHY eMoXy 300paKCHHS B HaBYAIHLHOMY
Ha0Op1 BUMAJKOBUM YHHOM 00€pTa€ThCs 3 rpaaycoM y mianaszoni [—20, 20], a Takox
BHITAIKOBUM YHHOM 3MIIIYETHCA B YOTHPHOX HAIMpPsSMKaX MaKCUMyM Ha 6 TOYOK
(mpubmmzno 20% mmpuHU Ta BUCOTH). [lIs AOBUIBHOTO CTHpPAaHHS MHMOBIPHO
CTHUPAETHCS MPAMOKYTHa 00JAaCTh JOBUIBHOTO po3Mmipy 10 30% Ttouok. JloriiapHO
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3a3HAYMTH, M0 MPOBOJASYM 3MarajbHi TpPEHYBaHHs, 3aCTOCOBYIOTHbCS Omeparlii
o0OepTaHHs Ta epeKiIaay JHIIE J0 YUCTUX 300pakeHb, a HE 10 3MarajibHUX IPUKIAIIB.
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AHAJII3 ®AKTOPIB, 110 BIVIMBAIOTDH HA
TEXHOJIOI'TYHY IVIACTHYHICTD JIMTUX
ACOAJIBTOBETOHHUX CYMIIIEH

Iupir S,

KaHAUIaT TEXHIYHUX HAYK, CTapIINi HAyKOBUM CIIBPOOITHUK,
CTapIINil HAYKOBUI CIIIBPOOITHUK Kadeapu

TEXHOJIOT11 10pOXKHBO-OYI1BEIBHUX MaTepialis,

XapKiBChKHI HAITIOHAILHUA aBTOMOOTHHO-TOPOKHIN YHIBEPCUTET

Oxcak Cepriii,

KaHJIUAaT TEXHIYHUX HayK, TOLEHT,

3aBlAyBay KaeApu TEXHOJIOT1I TOpOKHBO-OyAIBETbHUX MaTepiaiB,
XapKiBChKUM HAIllOHATBLHUN aBTOMOOUIBHO-IOPOKHIN YHIBEPCUTET

bpukyiabscbkuii Ouekcanap,
crynent rpynu JIT-51-24, npyroro (MarictepchbKoro) piBHs,
XapKiBChbKUM HAIllOHATBHUN aBTOMOOUIBHO-IOPOKHIN YHIBEPCUTET

OaHuM 13 pI3HOBHUIB TPAJULIMHOIO rapsidoro ac(aibToOETOHY, SIKHM CYTTEBO
BIIPI3HAETHCS CKJIAJIOM, TE€XHOJIOTIE€I0 BUTOTOBJICHHS 1 BIJICYTHICTIO HEOOXIJIHOCTI
VIIUTbHEHHS MiJ] 4ac YKJIaJaHHSA B MOKPUTTS, € JTUTUM achanbrodetoH [1]. 3aBasku
OCOOJIMBOCTSIM TPaHyJIOMETPUYHOIO CKJaxy (MIIBUIICHUNH BMICT HANOBHIOBaua,
MEHIIIa KUIbKICTh 3allOBHIOBaYa, 30UIbIIEHAa KIJIBKICTh OITYMHOTO B’SDKYYOTO)
OCHOBHMMH TIOKa3HUKaMHU SIKOCTI, IO XapaKTEPHU3yIOTh BIACTUBOCTI JIMTHX
achanbTOOCTOHHUX CyMilIel Ta JUTUX achaabTOOETOHIB € TEXHOJIOTIYHA Ta
eKCIUTyaTarfiiiia miIacTUYHICTb.

TexHonoriyHa MIACTUYHICTh JUTHUX achaibTOOCTOHHUX CYMINIEH — KIFOYOBHIA
napameTp, SKuW BU3HAYA€ iX 3/1aTHICTh 30epiraTH IUIMHHICTH 1 (OPMYy Yy MEBHOMY
nianaszoHi temrepatyp. Llel mokasHuK BiAirpae BUPIIIAIbHY POJib y 3a0e3MeueHHI
AKICHOTO YKJIaJIaHHS JUTOI ac(hasbTOOETOHHOI CyMillll Ta JOBTOBIYHOCTI JTIOPOMKHIX
MOKPUTTIB, OCKIJILKM HEJIOCTATHS IUIACTUYHICTh MOXKE MPU3BECTH 110 Ieopmarliii Ta
YTBOPEHHsI JAe(PEKTIB (TPILIMH), B TOM 4Yac SIK HaJMIpHA IJIACTHUYHICTh YCKJIAJIHIOE
MpolLIeC YKIAJaHHs Ta MOKE MOTIPIIUTH €KCILTyaTalliiiHl XapaKTepUCTUKH TOKPUTTSL.

OcHoBHUMH (haKTOpaMH, sIKI BIUIMBAIOTh Ha TEXHOJOTIYHY IUIACTUYHICTH JIUTOT
ac(hanbTOOETOHHOI CyMIllll €: TPaHYJIOMETPUYHMM CKJIaJ CyMIilll; TN OITYMHOIO
B’SOKYy4Ooro Ta MOro KUIBKICTh, TEXHOJOTIYHA TeMIepaTypa MpPUTOTyBaHHS Ta
YKJIaIaHHs CyMIIlll B IIap TOKPUTTSI.

JlocnikeHHsT BIUIMBY BUIICHaBEeHUX (aKTOPIB HA TEXHOJOTIYHY TUIACTUYHICTD
3niicHeHO Ha nuTuX achanbrodetonnux cymimax JIABC-5, JIABC-10 ta JIABC-15,
TPaHyJIOMETPUYHUIN CKJIaJ SKUX BIJNOBIAAE BUMOTaM, MPEACTABICHUM B TPOEKTI
JNCTY 9290-6:202X «Cywmimii achanpTo0eToHH1 Ta achanbTooeToH. TexHiuHI yMOBH.
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Yacrtuna 6. JIuti cymimti». [ npuroTyBaHHs TUTHX CyMIIIEH BUKOPUCTaH1 HACTYTIHI
0iTyMHI B’spKy4i: kommayHaoBanuit 6itym bH/I 35/50 (nenerparis 3a 25 °C —41 x 0,1
MM, TeMIiepaTypa po3m’skiieHocti — 52,2 °C), 6itym 20/30 nosibebkoi kommanii Orlen
(nenetpamis 3a 25 °C — 22 x 0,1 mm, Temneparypa po3m’sikieHocti — 62,1 °C), 6iTym,
MoaudikoBanuii nomximepom BMII 25/50-60 (nmenetpauis 3a 25 °C — 24 x 0,1 mwm,
TeMIiepaTypa po3m’sikieHocTi — 66,0 °C).

BusHayeHHsT TEXHOJOTIYHOI TUIACTUYHOCTI 31MCHIOBAJIOCh 3a JIOMOMOTOIO
BurotoBieHoro Ha kadenpi ThBJAM XHAJY npunany, 30BHIIIHIA BUIJIAI SKOTO
npeacraBieHo Ha puc. 1. IIporotun manoro mpwiany 3anponoHoBaHo B CIIIA B
2009 p. maykoBisiMu Byctepchkoro mosiTexHidHOro yHiBepcurtery [2]. [lpuaiumn
BHU3HAUEHHS TEXHOJIOT1UYHOI TIUIACTUYHOCTI TMOJSTa€ y BCTAHOBJICHHI KPYTHOTO
MOMEHTY JIONIATEN MIIIAJIKH, [0 00EPTAETHCS B 00CSA31 JINTOT CyMillIi.

“
¥
3

» A
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kY

Pucynok 1 — 30BHIIIHIN BUTTIS IPUIAAY JJIsl BU3HAYEHHS
MJIACTUYHOCTI CYyMIIIIi 3a 3HaYEHHSM KPYTHOTO MOMEHTY

Bu3naueHHsT TEXHOJIOTIYHOI INIACTHYHOCTI 3O1HCHIOBAJIOCh 3a METOIUKOIO,
npeacraBieHoo B [3] B TemmeparypHomy nianaszoni Big 260 °C go 190 °C. 3a
EKCIIEPUMEHTAIFHUMH 3HAUYCHHSIMH KPYTHUX MOMEHTIB, BHU3HAUYEHHMX 3a PI3HHUX
TeMrIiepatyp Oysiu moOy0BaH1 TEMIEPATYpHI 3aJI€KHOCTI KPyTHOTO MOMEHTY.

B X071 BUKOHaHHS pOOOTH 3/IIMCHEHO BU3HAYEHHS TEXHOJOTIYHOI MJIACTUYHOCTI
Ha OCHOBI BCTAHOBJICHHS KPYTHOT'O MOMEHTY IIiJl Yac IEpPEeMIlTyBaHHS IS JIUTHX
ac(abTOOETOHHUX CyMIIIEH: 0JJHOTO rpaHysioMeTpuyHoro ckiany (JIABC-10), ane 3
pI3HOIO  KUIBbKICTIO 3icTtaBie”Horo Oitymy BHJ[ 35/50 (puc. 2); oaHoro
IPaHyJIOMETPUYHOTO CKJIaJy, aj€ BUTOTOBJICHOTO 3 PIBHOI KUIBKICTIO PI3HUX
oiTymuux B’ spkyuux (JIABC-10 3 10 % B’sxyunx BHJL 35/50, 20/30 Ta BMII 25/50-
60 (puc. 3); pizHoro rpanyjiomerpuunoro ckiaay (JIABC-5, JIABC-10, JIABC-15),
ane purotosieHoro 3 10 % 3icrasnenoro 0itymy BHJI 35/50 (puc. 4).
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PucyHok 2 — 3ajeXHICTh TEXHOJIOTIYHOI IJTACTUYHOCTI BiJl KUIBKOCT1 OITYyMy B
CKJIa1 JIUTO1 achaabToOETOHHOI CyMillll
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PucyHnok 3 — 3anexxHicTh TEXHOJOTIYHOI IIACTUYHOCTI BiJl TUILY OITYMHOTO
B’SKYYOTO B CKJIaJ1 JINTOT achanbTOOETOHHOT CyMilI
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PucyHok 4 — 3ajexHiCTh TEXHOJIOTTYHOI IJTACTUYHOCTI BiJl TPaHYJIOMETPIi TUTOT
ac(hanbTOOETOHHOT CyMilll

Bci  mpencraBiieHi Ha  pUCYHKax —3alieKHOCTI  ONUCYIOTHCA  CTENEHEBUMU
PIBHSHHAMU 3 Koe(illeHTaMH Kopemsuli, mo nepeBunryoTs 0,76. Jns Bcix
JOCIIKEHUX B pOOOTI 00’€KTIB BU3HAUEHO TEMIIEPATypH, 32 IKUX 3HAYEHHS OMOpY
oOepTaHHsi miJ Yac BUIPOOYBaHHS JOpiBHIOE 2.5 H:'M (IpuiHATO B SKOCTI
ONTUMAaJIBHOI TEMIIEPATypy IPUTOTYBAHHS Ta YKJIaJAaHHS JUTUX CyMILIEH).

OTpumaHi 1aHi CBiAYaTh PO TE, IO :

- Hecraya 0iTyMy, TOOTO HOT0 BMICT MEHIIIE ONTUMAIBHOI KIJIbKOCTI, IIPU3BOIUTH
70 3HAYHO OLIBINOI 3MIHM TEMIIepaTyp, IO BIANOBIAIOTh MIHIMAJIBHO JOIIIBHIN
TeMIIepaTypi MPUTOTYBAHHA Ta YKJIAJaHHS CyMIIIeH, HI’K HAJIUIIOK B’ SXKY4OTro;

- CYTTEBHUH BIUIMB Ha TEXHOJOTIYHY IJIACTUYHICTH Ta, BIAMOBIIHO, TEXHOJIOTTYHI
TEeMIIepaTypu TPUTOTYBAHHA 1 YKJIAJaHHA JUTUX CyMilIeld, Ma€ KOHCHUCTEHIIIS
B SKy4Oro, ska Mo)ke OyTH OILliHEHa 3a 3Ha4YeHHsIMHU neHeTpamii 3a 25 °C Ta
TEMIIepaTypy PO3M’ IKILIEHOCTI], IPU LIbOMY TeMIIepaTypa po3M’ IKIIEHOCT] Ma€ OB
BaroMuil BIUIUB — HAIPUKJIAJ, Y BUMNAAKY MOPIBHSIHHS NPUUHATHOI TEXHOJOTIYHOI
MJIACTUYHOCTI, BU3HAYEHOT 3a 3HAYEHHSMH KPYTHOT0 MOMEHTY, Jijist cyminini JIABC-10,
BUroToBiieHoi 3 10 % pi3HUX OITYMHUX B’SKy4HMX, 3MEHIICHHS MNPUUHSTHOI
temnepatypu 3 240 °C npu Bukopuctansi 6itymy bBH/I 35/50 (Ilzs = 41 x 0,1 mm) 10
236 °C y Bunagky 6itymy 20/30 (Ils = 22 % 0,1 mm) ta 197 °C ana Gitymy 25/50-60
(Ils = 24 x 0,1 MmM) MOXxe OyTH JIOT1YHO MOSICHEHE JIUIIE SKIIO PO3TISHYTH 3MIHY
TEeMIIEPATypU pO3M SKIIEHOCTI X B’ sukyunx — 52,2 °Cy 6itymy BH/I 35/50, 62,1 °C
y Oitymy 20/30 ta 66 °C y Oitymy, MmoaudikoBaHomy nosimMepom 25/50-60;

- TPaHyJIOMETPUYHUIN CKJIaJl JIUTOI acaabTOOETOHHOI cyMmili (y BUMAAKY PiBHOT
KUIBKOCTI OITyMy) Ma€ HE3HAYHUH BIUIMB Ha IX TEXHOJIOT1YHY IJIACTHUYHICTh —
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HalpuKJIajg, TEMIOEpaTypd, IO BIAMOBINAIOTh NPUHHATHIA  TEXHOJIOTIUHIN
miactuaHocTi st cymimneit JIABC-5, JIABC-10 ta JIABC-15, cTaHOBIATE BIATIOBITHO
251 °C, 240 °C ta 245 °C, m0 MOHa BBa)KaTH JIOIYCTUMHM BiIxuiaeHHsM B = 5 °C (B
TOM yac, SIK 3MEHILIEHHs BMICTy OiTymMy Ha 1 % mpU3BOIUTH 10 3MIHU TEXHOJOTIYHOI
temrepatypu Ha 35 — 50 °C).

BucnoBok. Ha 0CHOBI ekcliepuMEHTaIbHO OTPUMAHUX JaHUX BCTAaHOBJICHO, IO
KpIM TEXHOJIOTIYHOI TeMIIepaTypH, HaOUIbIIl BaroMuM (DakTOpoM, SIKUi BILJIMBAE Ha
TEXHOJIOTIYHY IUIACTUYHICTh JHUTHUX ac(haibTOOCTOHHUX CyMIIIeH Mae KUTbKICTb
OITYMHOTO B’SKYy4OTO Ta HOTO KOHCUCTEHIIS (BU Ta MapKa).

Cnucok Jgireparypu:

1. Crapuukuit M. Jlutoit achanst. JI.: 'octpancuzaar, 1934. 112 c.

2. Tao M., Mallick R.B. Effects of warm-mix asphalt additives on workability and
mechanical properties of reclaimed asphalt pavement material. Transportation
Research Record. 2009. T. 2126. Ne. 1. P. 151-160.

3. MP B.2.7-37641918-951:2025 «Metoauuni pekoMeHfalli 3 BHU3HAYCHHS
MOKa3HHUKA TJIACTUYHOCTI (PYyXOMOCTI1) JUTHX ac(albTOOETOHHUX CyMIIICi.
ArentcTBo BigHOBIEeHH. 2025. 33 c.
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AHAJII3 OCHOBHHUX THUIIIB KIBEPATAK B
THOOKOMYHIKAHNIMHUX IHTEJIEKTYAJIBHUX
MEPEXAX

IlnexoBa 'anna AHaToJiiBHA

KaHJIUIaT TEXHIYHUX HAYK, TOIICHT

3aBimytoya kadeapu Kommn ioTepHux Hayk 1 iHPOpMAIIHUX CUCTEM
XapKiBCHKOT'O HAIIOHATHLHOTO aBTOMOOLITEHO-TOPOKHBOTO YHIBEPCUTETY

Msarkux I'ennagiii I'ennaniioBny
aa’roHKT HalioHaapHOTO YHIBEpCUTETY 000pOHU YKpaiHu

Iumanskuii Anapin Bosoaumuposuy

JIOKTOP TEXHIYHUX HAYK, CTAPIIHKI JOCIITHUK

npodecop kadeapu [HTeNTeKTyaIbHUX KIOEPHETUYHUX CUCTEM
Jlep:kaBHOTO HEKOMEPIIIIHOTO MiAMPUEMCTBA

Hep>xaBauii yHiBepcuteT “KuiBcbkuil aBialliiiHUii IHCTUTYT

Beryn

3a OCTaHHE JECATWIITTS CBIT CIIOCTEpIrae CTPIMKE 3POCTAaHHSA KIJIBKOCTI Ta
cknagHocti kiOepatak. Illupoka umdposizamiss Oi3HeCy, AEpXKAaBHOIO CEKTOpPY Ta
MOBCSIKJICHHOT'O JKUTTSl CTBOpPHWJIAa HOBI MOXKJIMBOCTI Ui 3JIOBMUCHHUKIB. Bin artak
porpamM-BUMaraydiB J0 BUTOHYEHUX OaraToeTamHuX 3jaMiB JEp>KaBHOTO PIBHSA —
CIIeKTp Kibep3arpo3 3HAYHO PO3IIUPHUBCS. 3POCIH HE JIMIINE OOCATH aTak, a ¥ iXHii
BIUTMB: 3JIOBMUCHUKH BCE€ YACTIIIE HAIUTIOIOTHCS Ha KPUTHYHY 1H(PPACTPYKTYpY,
BENIMKI KOpIOpallii Ta JAHIIOTH TMOCTayaHHsS, 3aBJar04yu (hpiHAHCOBUX 30UTKIB Y
MUTBSPAM 10JIapiB 1 MAPUBAOYH JOBIPY 10 MUPPOBUX CUCTEM.

kignmuBe mporpamuHe 3abesneueHHs (malware) OXOmIoe BIpyCH, YEpB’SKH,
TPOSIHCBKI MPOTPaMy Ta 1HIN BHUJIMA 3JIOBMHCHOTO KOJy, IO TpPU3HAYEH1 IS
HECaHKI[IOHOBAHOT'O MMPOHUKHEHHS 200 HAHECEHHS IIKOIX KOMIT FOTEPHUM CHCTEMAaM.
OnnuM 3 HaliHeOe3MEeYHIUX MABUIIB MIKIJIMBOrO MPOrPAMHOr0 3a0e3MeUeHHS 3a
OCTaHHI POKH CTaju MporpaMu-BUMaradi (ransomware) — HIKIJJIMBI Mporpamu, siki
G pyroTh (ailiIn )KepTBU Ta BUMAraloTh BUKYI 32 BIIHOBJIECHHS JOCTYIY.

JIist po3yMiHHS 1 TPOTUIIT PI3HUM THUIIAM aTaK 3aCTOCOBYETHCS IIUPOKUIN CIIEKTP
MaTeMaTUYHUX MIAXOAIB — BIJ KJIACHYHOI Teopii HMOBIPHOCTEW 1O Cy4yacHUX
ITOPUTMIB IITYYHOTO 1HTEJIEKTY. ¥Y3araJibHUMO OCHOBHI MOJIENI Ta METOM:

Hmogipricai momeni. BimbimicTs acmekTiB KiGepOe3NmeKH MiCTATh eIEMEHT
HEBHM3HAYCHOCTI — YU CIIpaIflo€ aTaka, 4u Oy/ae BOHA BHUSBJICHA, CKUIBKH CHCTEM
ypa3uTh emigemis malware Ttomo. Tomy WMOBIpHICHUI amapaT € 0a30BUM
THCTPYMEHTOM. BUKOPHCTOBYIOTHCS PO3MOAUIA BUTAIKOBUX BEIWYWH (HAMPUKIA],
[Tyaccona njsi MonemOBaHHS TOTOKY Tpadiky, €KCIMOHEHIIWHWUN MJIS 4Yacy MiX
iHIMaeHTamMu), MapKiBChbKiI TPOIECH (11 MOJCIIOBAHHS MEPEXOIiB MK CTaHAMH
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aTaku/3axucty), Monte-Kapno cumymsmii (mporiH TUCSAY BapiaHTIB PO3BUTKY MOJIN
JUTSL OL[IHKK PO3MOiay 30uTKIB). Hamprkiiaa, HMOBIpHICTh YCIIIIHOTO JIAHIIOKKA 3 K
KPOKIB 3a HE3JI)KHOCTI TOAIN — I1e T0OYTOK MMOBIPHOCTEH YCIIXY KOKHOTO KPOKY.
Tak MO’KHA OITIHUTH, K1 €Taly y CKJIaHIN aTalll HalypasJIMUBIII — Ti, e KMOBIPHICTh
yCIIXy 3JIOBMHCHUKA HaWOlIba, abo J¢ HaKomudyeHa WMOBIPHICTh IMICIA
IPOXOJIPKEHHS IbOTO KPOKY CYTT€EBO 3pocTae. CTOXaCTUYHI MOJIEN 3apEKOMEH, Ty BaJIH
cebe 1 B OINHII PHU3UKY: MOOYJOBa PO3MOJAUTY MOXKIMBUX 30UTKIB B aTaku
(BpaxoByIOUH pi3HI ClieHapii) T0MOMarae CTpaxoBUM KOMIIaH1sIM MPU3HAYATH MpeMii,
a Oi3Hecy — IUIaHyBaTH BUTpaTH Ha Oe3nexy. OTxe, IMOBIpHICHI METOAM MTPOHU3YIOTh
aHai3 Kibep3arpo3 Ha BCIX PIBHSX.

Teopiss rpagiB Ta mepexk. KibGeprpocTip NpHUpOIHO MOAETIOETHCS y BUIIISIL
rpadiB: KOMIT IOTEpHI MEpeX1 — e rpadu, B3a€MO/Iii KOPUCTYBAUiB y COLIMEpExKax —
TeX rpad, 3aJIeKHOCTI MK IPOrPaMHUMH KOMIIOHEHTaMHU — 3HOBY X rpad. Tomy He
JIMBHO, 1110 TpadoBa MOJIEb CTalla OJIHIEI0 3 LIEHTPAIbHUX Il aHali3y arak. ['papu
aTaK TOKa3ylOTh BCl MOXJIMBI IUISXM NMPOHUKHEHHS 3JIOBMHCHHKAa B MEPEXKY Ta
nepeminieHHsl. BoHU 1aioTh MUTICHY KapTUHY B3a€MO3aJICKHOCTI BPA3JIMBOCTEH 1
JI03BOJISIIOTH OOYMCIIMTH METPUKH Ha KIITANT «HANOUTBIIT KMOBIPHUHN IIJISIX aTaKW» a00
«BC1 KPUTUYHI BY3JIM, KOMIIPOMETAIlIS SKUX BEJE JI0 3aXOIUICHHS CUCTEMIY.

ATaKyBaJIbHi iepeBa 3aCTOCOBYIOTHCS JUIsl CTPYKTYPOBAHOTO ONKUCY KOHKPETHUX
3arpo3, 0c00JIMBO KOJIM Tpeba MPOBOAUTH KUTbKICHUHN aHali3 — iM MOYKHA IIpU3HAYaATH
HMOBIPHOCTI YU BUTPATH, IPOBOAUTH OLIHKY OUlKyBaHOTo 30UTKy. ConiajibHi rpagmu
KOPHUCHI JUIsl aHA13y PO3NOBCIOKEHHS (PIIIMHIOBUX KaMIaHiil abo ne3iHdopmariii: Ha
HUX MOXHa 3aCTOCYBaTH MOJEJI PO3MOBCIOJKCHHS (HAIIPUKJIIAJ, TIEPKOJIALIL), 100U
3pO3YMITH, SIKUA B1ICOTOK MEpEXi M0oOauuTh IIKIAJIUBE MOBIJOMIICHHS, SIKIIO HOTO
3ayCTUTU BIJ KUIBKOX MNOYaTKOBHX BYy31iB. I'pa¢gm cramiB (aBTOMatu) yacro
BUKOPUCTOBYIOTBCSI B 3ac00ax BUSIBJIEHHS — BU3HAUYAIOTh IMOCHIAOBHICTB i, sKa
CUTHaNTI3ye Tmpo artaky. Hampukian, aBTomaT mMoxke nepedyBatu B ctadi 0 (Hi4Oro
M103p1JIOr0), IEPerTH B CTaH | mpu BUSBIEHHI CKaHYBaHHS MOPTIB, B CTaH 2 — SIKIIO
moTiM OyJio crpoOy eKCIUIOWTY, 1 B CTaH 3 — SKIIO CTBOPEHO HOBUU MPOIIEC, IO
BIJINOBIJIa€ OCKIOPY; TUIbKU B cTaHl 3 curHami3yBatu npo APT-araky. e 3menmye
xubHi cnpamoBanHsi. MepexeBa Teopis (Network Science) nae TOHSTTS
IEHTPAIBHOCTI BY3JiB, KJIACTEPHOCTI TOIIO — BCE 1€ BUKOPUCTOBYETHCS NIJISl aHAI3Y
00THETIB (BU3HAUYCHHS KOMaHHOTO LIEHTPY 10 Tpady 3B’s3KiB OOTIB) a00 MJIsi 3aXUCTY
(BusIBIIEHHA "MOCTIB" B MEPEXKi, K1 BAPTO MOCUIIUTH).

Aaroputvu MmammHHOro HaguyanHs Ta L. CydacHi aTaku 1 3aXHCT TeHEPYIOTh
BEJIMYE3HI 00CITU JaHuX (JIOTH, TeJIIEeMETpis), TOK 0e3 aBTOMAaTU30BAHOI'O HABYAHHS
Ha IIUX JaHuX He o0iiTucs. ML-momeni Mo)Ha BBaXKaTH CKIATHIUMH CTOXaCTUIHUMU
¢byHK11sIMY, K1 HA0YBaIOTh BCe OUTBIIOr0 3HaUYeHHs B KibepOe3neni. Ha 0ol 3axucrty:
anroputMu kinacudikaimii (aepeBa pimenb, random forest, HeWpoHHI Mepexi)
PO3MI3HAIOTH MIKIMBI (hakimu abo Tpadik; KiIacTepu3allis 3HaX0IUTh TPYIH CXOXKUX
aTak (MOXXe IOMIOMOTTH aTpUOYIIii — pO3yMiHHIO, K1 IHIUJCHTH pOOWIIa OJ[HA TPYTIA);
IMOVWHHI HEHPOHHI MEpeXi HaBYAIOTHCA HA CHPUX JIaHUX (HAMPUKIAJ, OIHAPHOMY
KOJ[l TIpOrpaM) BUJAUIATHA BJIACHI O3HAKW I JETEKTyBaHHS IIKiamuBocTi. Ha Oori
Hamajy: TeHepaTuBHI Mojeni cTBopioloTh deepfake, reinforcement learning mrykae
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cTpaterii 00X0oAy CHUCTEM 3axXHCTy. 3 SBISETHCS HaBITh MOHATTA iepeHIiiitHoi rpu
HeHWpoMepeK: 3aXHMCHa Mepexka (JIETEKTOP) HAaBYAETHhCS PO3MI3HABATH IIJIPOOKH, a
aTakyBajibHa Mepexa — ix reHepyBatu (ue x GAN). V maremartuill 1e MOKHa
3MO/IEJTIOBATH SIK 3a7]a4y MIHIMAaKC: OJlHa Mepexa MIHIMI3y€ TOMWIKU JE€TEKTYBaHHS,
1HIIIAa — MaKCHUMI3y€, 1 IIYKA€ThCsl piBHOBAra I[bOro MpOTUCTOsSHHA. [lpakTuunumii
acniekT ML — HeoOx1HICTh OIiHKUA e(heKTUBHOCTI. TyT 3aCTOCOBY€ThCS CTATUCTHKA:
OOYHUCIIOIOTHCS METPUKUA TOYHOCTI, MOBHOTH, F1, Oynytorees kpuBi ROC, 1 3a ix
mwiomero mig kpuBor (AUC) cyasTh, HAaCKUIBKA MOJENh Kpalle BHUITaJKOBOTO
BrajyBanHs. J{ns kiGepOe3neku 1e KpUTUIHO, 00 HAJATO YyTJIMBAa MOJETH JaBaTHUMeE
3a0arato XuOHUX TPUBOT, a HAATO crenn(]iuHa — MPOIYCKATUME aTaKH.

IrpoBi monesi Ta ekoHomika. KiGepOesmneka — 11e He JHIIe PO TEXHOJNIOTII, a i
PO MPUUHATTSA pilleHb cyO’ekTamMu (M0AbMH, opraHizamismu). Teopis irop nae
IHCTPYMEHTH MOJIEIIOBATH KOH(IIIKT IHTEPECIB MK aTaAKyBaJIbHUKOM 1 3aXUCHUKOM).
B Haiinpocrimnii popmi — 11e MaTpUIlsl BUTPAIIiB (SIK 3raJyBajiocs IJi1 ransomware).
binbi po3BuHEH1 MOJIE1 — IMHAMIYHI TP 3 IOBTOPEHHSIM X0/1iB (3acTocoBHI1 10 APT,
JIe aTaka CKJIAJAa€eThCcsl 3 KPOKIB 1 3aXMCHMK MOXE pearyBatu). € KOHLEIIIS IrpH
MIePECIIiIyBaHHS-BTIKaY B MEPEXKIi: 3JIOBMUCHUK — «BTIKau», M0 PyXa€eThcs rpadgom
(Mepexero) 70 1iJIl, 3aXUCHUK — «IepeciliIyBauy, 110 HaMaraeThCs HOro 130JIF0BATH,
[[e MaTEeMaTUYHO CXOJIUThCA 1O 3adadi Ha Tpadax 3 MIHIMAKC KPUTEPIEM
(mepecniayBad xoue MiHIMI3yBaTH YCIiX BTiKaya, TOM — MakcuMizyBatu). EkoHOMI4HI
MOJIEJIi IOTIOBHIOIOTH T'PY, BBOJISIYH MOHATTS OI0/DKETY: HAMPUKIIAA, Y 3aXUCHHUKA € Ha
3ax0Ju Oe3NneKu, K ONTUMAJbHO iX po3noauuTu? lle Beme o 3amad onTuMizarii
(JTIHIAHOT YK HEeMHIMHOT) 3 0OMEXEHHSIMH — PO3B’SI3YIOTHCS METOJaMU JOCIIIIKCHHS
oreparriu.

dopMmasibHi MeToaum Ta Moaedai HagiiiHocti. IlepeOyBaroum Ha CTHKY 3
KJIACUYHOIO TEOpI€I0 HAMIMHOCTI Ta 1HXKEHepiew, KioepOesneka mepeitHsia
iHCTpyMeHTH Ha Kitant aepes BiamoBs (fault trees), miarpam BrumBy, mepex Ilerpi.
Hampuknan, auHamiudi JgepeBa BiaMoB 1 OiHapHl pilIeHHS  JlarpaMu
BUKOPUCTOBYIOTbCSI  JUIsl  OIIHKM  HAMIAHOCTI  CHCTEeM 3  ypaXyBaHHAM
kibepBpasnuBocTei. Hectoxactuuni popmanbHi MeTOau — JIOTTYHI Mojemi. MokHa
3amucaTy BIACTUBICTh O€3MeKku y BUMIISLAL (OPMYJIH JIOTIKH (HAmp., «HIKOJIU HE
CTaHEThCS, M0 HEKOPEKTHO aBTEHTHU(IKOBAHUN KOPUCTYBad OTPUMAE IOCTYM») 1
Bukopuctatu model checking ams mepeBipku 1i€i BIaCTHBOCTI Ha MOJIEII TPOrPaMH.
Xo4 1€ TPYAOMICTKHI HIISAX, MOr0 3aCTOCOBYIOTH Il KPUTUUYHUX CHUCTEM (Harp.,
aBIOHIKa, Jie MOTPIOHO rapaHTyBaTH, IO KiOepaTaka HE 3MOXE BIJIKPUTHU JBEPI1 JiTaKa
I1]1 Yac MOJIbOTY 1 MOI0HE).

3arasioM, BiAOyBa€ThCs TMOCTYMOBUM Tepexia KiOepOesnmeku BiJ HaOopy
EMITIPUYHUX MPAKTUK 10 OUTbII (pOopMaTizoBaHOT HAyKU. K 3a3HA4YAIOTh AOCIIIHUKH,
y po3B’s3aHHI Ki0eprpobJiieM Bce MIMpIIe 3aCTOCOBYIOTh MaTeMaTHYHi 1 arapartHi iael
3 1HIMX Taimy3ed — Big KOMOIHATOpUKH 1 Teopli rpadiB A0 CTATUCTUKH, TEOPii
iH(dopmarrii Ta HaBiTH Teopii rpyn (B kpunrtorpadii). Ile mepeBoanth KibepOe3neky 3
O3PSIy «MUCTEIITBA» B PO3PST IHKEHEPHOT JUCITUTUTIHY 13 HAYKOBO OOTPYHTOBAHUMH
MeTtonamu. Tabmuns 1 miacyMoBye OCHOBHI TUITH aTakK, IX OCOOJMBOCTI Ta 3aCTOCOBaHI
MOJICJTi aHai3y.
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Ta6auus 1. OcHOBHI BUM KibepaTak Ta iX Xxapakrepuctuka [1-15]

OcHoBHI . MaremaTu4Hui .
Tun araku BB (Hacaigku) Metoau aHaizy
XapaKTePUCTUKH onuc
ITporpamu- HIxigmuse I13, mo|ITommpennst uepe3|NotPetya (2017) —|Colonial Pipeline
BHUMaradi mmdpye naHi|(pimmHr abolnceBno-pumarauy  3((2021) — araka Ha
(Ransomware) |sxepTBH Ta|eKCIUIONTH; pY4YHE|pYHHIBHOIO METOI0. [KPUTUUHY
BHMarae BUKyM. (IPOHUKHEHHS 3 1HPPACTPYKTYPY i3
MOIaJIbIIUM MOPYIICHHAM
muQpyBaHHIM MOCTaYaHHS MauBa
Mepexi. [Ipuknamu:
WannaCry (2017).
DDoS —|Atakn  nwixoMm|Cepis arak 2020—|HemocTymHicTh CroxacTuuHl Mozel
po3nojijieni |MacoBoro 2021 Ha|BeOCalTIB, OHJAWH-|TpadiKy: HOpPMaIbHUN
BiIMOBH B|Tpadiky abo|¢inancoBuii cepBiciB ms|tpadik, DDoS-Tpadixk,
00CJIyrOBYBaH [3alUTIB 3 THUCSAY|CEKTOP, MOETHAHUX|KOPUCTYBAYiB rpad Mepexi, IepeBo
Hi CKOMIIPOMETOBAH |3 BUMaraHusMm|(BTpara npuOyTKy|aTaku
ux mamuH|(RDDOoS). it e-commerce,
(6oTHETy) 3 HOpYIIEHHS
METOIO0 KOMYHIKaIlii).—
MEepEeBaHTAXKUTH 30uTKH BIJI
CepBep 4M KaHal npoctoiB i SLA-
3B’s13Ky. BekTopu: MOPYILIEHB;
UDP/TCP- BUTpATH Ha
¢baymu, HTTP- aBapiiiHe
bayy, aTaKu MacIITa0yBaHHS
4yepe3 IMiACHICHHS iH(ppacTpyKTypHu
(DNS, NTP, abo Ha TOCIyTH 3
Memcached. OYHILEHHS
Tpadiky.—
Bropunni edexru:
MOXJIMBI 3001 B
CYMDKHHX
CUCTEMaX,
B1JIBOTIKAHHS
pecypciB IT-
BIJIUTY; Y BUMOAJKY
KPUTUYHHUX CHCTEM
—  pU3UKH UL
KUTTSL.
@imuHr TalATtaku, HauineHi|Kommpomerarris ﬁMOBipHiCHHﬁ NordLayer Blog.
coniaJibHa Ha JIFOICEKHH|00MIKOBUX  3aITMCIB| T AXI: ominka|Mojgenr HaBueHa Ha
iHKeHepist ¢bakrop: (mami IIaHCIB YCHIXY|BEIUKOMY Kopmyci
0oOMaHHUM BUKOPHUCTOBYIOTBHCS |COLIIHXKEHEPIT, cnamy/QimuHry.
[UIIXOM 3MYCHUTH|JISl IPOHUKHEHHS B|MOJICTIOBAHHS
KOpHCTyBaJa CUCTEMH, KPaTiKKH|IIPOIIeCy
PO3KPUTH  JIaHi|TaHUX). [psmi|mpuiHATTS
abo BHUKOHATH|(p1HAHCOBI piIIeHHS
HIKIATUBY Ait0.  [BTpaTu.Macosi KOpPHUCTYBa4eM IIpH
BUTOKH OTpUMaHHI1
MEePCOHAIBHUX Mi03PUIOT0  JTUCTA
JAHUX, SKIIO|(KOPUCTYBAaY  JIi€
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(bimuHr i BILUIMBOM
CIpSIMOBaHUN  Ha|COIlaTbHUX
KJIIEHTIB Tpurepis).Bayesian
HeratuBauii Brms|diabTpariis.
Ha IMI/DK KOMIaHIH.
I'padgm arak Ta “kill
chain”: MongemoBanHsA
Oararoda3Hoi araku y
BUIIISAI Tpada CTaHIB
(Bix MOYaTKOBOTO
. HInuryHcTBo: KOMITPOMICY A0 WiJi).
CxoopanHoBaHi, y POMIEY 21011 )
. BUKpPAJICHHS MoxinBuit
CKJIaJIHI KaMIaHii, . .\
4ACTO KOHQIISHIIMHUX  |[pO3paxyHOK
. aHuX (JIep)KaBHUX|MMOBIPHOCTI 0
CIIOHCOPOBaH1 A .(II p p &
CEKPETIB, R&D-|aTakyrounii aiiine 110
Aleprkasamu - ado HarpalroBaHb neBHOi (asu, Ko Ha
MOTHBOBaHI [Mpuxnamu: APT28 p ’ . >
NEePCOHAIBHUX KOXHI  ¢a3i  Mae
MTPOMHUCIIOBHM (Fancy Bear) - .
. JMaHUX Yy BEJIWKUX|[IEBHUW TIaHC OyTH
IIMUTYHCTBOM.— |YMCJICHHI aTaku Ha
: . . ..lobcsrax) 3[3yMUHEHUM (33[1a€THCS
XapakTepHi ypsau i opraHizarii :
. ._|moBrorpuBanuMu  |e(EKTUBHICTIO
O3HAaKW: TpuBaje|no cBity; Oneparis . o
HACJIiIKaMu 3aXUCTY Ha TiH cTajii).
MIPUXOBaHE CloudHopper — .
(BTpara IIpuxoBaHi
nepeOyBaHHS  B|3/1aM IT- . ..
MepeKi  KepTBI:|ayTcopcepis s KOHKYPEHTHHUX MapkoBcbKi MoaeJi:
APT p PTBIL, 2yTeopeep .. |TIepeBar, CTaH CHUCTEMH
BUKOPUCTaHHS  |IOCTyNy A0  iX
(Advanced . S KOMIIPOMAT, (KOMITpOMETOBaHA/HEK
i KOMOiHari1 KIIIEHTIB; aTakd Ha
Persistent . . 3arposa OMIIPOMETOBAHA)
METOAIB ((iIMHT|eHePreTUKY .
Threat) ! Haroesmnerri).— YaCTKOBO
uisi mouatkoBoro|(Ykpaina 2015, o
Caborax: CIIOCTEPEKYyBaHUI
nocrymy, 0-day|2016) .
< nopyuieHHs: poboTtu|yepe3 anept. Teopis
eKCIUIOWTH VISl BAMKHEHHSM . i
KPpUTUYHHX CHUCTeM[irop Ha  rpadax:
POSIIMPEHTIA, SICKTPHKHL (enepromepexi MOJIENIb ~ «aTakep VS
custom malware,|SolarWinds (2020) P el PV
) . TPaHCIIOPT, 3aXUCHUK» B MEPEXKi;
JETiTUMHI TaKOX TIPUKIIA]T
. . BUPOOHUIITBO); HaIlpUKJIaJ, rpa
aaMinyTwtiTa Ui APT-goctymy
. [MOXXe  BHUKJIMKATH|NIEPEXOIICHHS Ha
3JIUBY JaHuX); daepe3 supply chain. |, . . .
. ¢b13uuH1 aBapii.[rpadpi — artakep xoue
QIaNTUBHICTh  — . . "
®di"aHcoBl 30UTKH[IpoHTH 1O  rpady
3IOBMUCHHK . .
CKJIaTHO  OIIIHUTH.| HETIOMIYEeHUM,
pearye Ha mii . .
. . Pa3oBi BUTpaTH Ha|[3aXHUCHUK  PO3MIIIyE
3aXUCHUKIB 1 .
. pearyBanHs micist|gatuukn  (IDS) Ha
3MIHIOE TAKTHKY
BUSIBJICHHSI. By3nax. BusHaueHHS
ONTUMAJIBbHUX IIO3UIIH
IATYUKIB - 3a
JIOTIOMOTOI0 ~ PIILIEHHS
rpu (MiHIMaKC
onTUMI3aIlis).
Komnpowmerariiss |[CCleaner (2017) —| Macose I'pad 3anexHocTeii:
ATaKn 11a | TPOTPAMHHX abo|momynspHa yTUITA|pO3NOBCIOKEHHS |opraHizamii (1 ix
AHIOr amapaTHUX MocTaBisijacs  i3|aTaku  Ha OaraTto|cHCTeMH) TOB’s3aHi 3
HOCTAYANHSE MOCTaYaJIbHUKIB, |IPUXOBAHUM oprasizariit MOCTa4aJIbHUKaMU
o0 BHOPOBAAUTH|OEKIOPOM;  aTaKM|OJHOYACHO, YacTo[pedpamMu  «JIOBIpUUX
ypa3nuBicTh abo|uepes BIJIKPHTI|BUCOKOMPO(DUILHUX |BITHOCHUHY. Araka
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OexIop 110|010JI0TEKH (edekr «OIINH|MOIEIFOETHCS SIK
NPOAYKTY,  SIKHi|(HAIIpHUKIIA, mposioM — 0araro|oImupPEeHHs BILTUBY 1O
MOTIM OTPUMAIOTh|(BCTaBKa MayBapi y|kepTB»).—[lyxe npoMy rpady: OAuH
kimieHTu-uuti.—  |NPM-maker event-|ckinangne Ta|3J1aMaHui BY30J]1
Moxe stream B 2018). 3ari3Hise (mocTavaabHUK) ->
BiOyBaTHCA BUSIBJICHHS: KEPTBU|TPAH3UTUBHE
qyepes 371aM JIOBTHi yac|ypakeHHsl BCIX, XTO
iH(ppacTpyKTypHu JOBIPSIOTH HOro  BHUKOPUCTOBYE.
pO3po0OKHu neritumHomy  Ha|Teopin
(BcTaBKa BUTJTIS irop/onTumizanis:
IIKIITTABOTO KOy IPOrpaMHOMY BHOIp aTaKyIOUYUM
B oHoBJIeHHs [13), 3a0e3MeueHHIO. ONTUMAJIBHOTO
gyepe3  KpaJaiKKy BTpaTH, MOJKJIMBI|[IOCTaYaJIbHHUKA-
ceprudikaTiB CYJIOBi I030BU Bij|MmimieHi (0amaHC MiX
mianucy,  uepes KJII€HTIB. 3yCWIUIIMU  3JIOMY Ta
[OCTa4yaHHs «UIHHICTIO» JIOCTYILY,
miapoOIeHOTo TOOTO KIJIBKICTIO Ta
oOnagHaHHSA Y piBHEM KJIIEHTIB).
IIPOIINBKU.— WmosipHicHuii
[Tpuxnaau: pusuk: O1iHKa pU3KKy
SolarWinds Orion = HMOBIpHICTb
(2020) - KOMITpOMETAIIi1
3apakeHe MoCTavyaibHUKA
OHOBJICHHS,
IOHAJI 18k
KIIIEHTIB
OTpHUMAJIH
OeKa0p.
Excrutyarartis Macosi ®opmaJIbHi Aemomamuzosane
Bpa3IuBoOCTEN KOMITpoOMeTarii Mojaedi  0e3NeKu|cKaHy8aHHs. ma
BEO-7I0/IaTKIB  1|{TIEPCOHAIBHUX BeO-BXO1Y: mecmy8aHHsl.
cepBepiB JUIS1 | TaHUX BUKOPUCTAHHS JUHAMIYHUHA ~ aHami3
OTPUMAaHHS KOPHUCTYBaYiB: aBTOMATIB Ta|Be0-10/1aTKIB
HECAHKIII0HOBAHO |(hiHAHCOBI, KOHTEKCTHO- IHCTpYMEHTaMHu
ro JOCTyly a0o|MeIWd4Hi, akayHTH —BUIbHUX rpamatuk|(DAST) —  BoHH
nanux. OCHOBHI|3 MOJJJIBLIIMMHU| ISl TIEPEBIPKH, LIO0|TEHEPYIOTh TUCSY1
TUTIH: SQL-|pusukamu BBEJICHI BapiaHTIB BBO/LY,
in’exnis, XSS, |maxpaiicTa 1/KOpUCTyBaueM JaHi|lepeBipsAOud, YU He
BeG-arakn Ta Aecepianizauis TOPYIICHHS HE MOXYTb SE/IiHI/ITI/I CTaeThCA  AHOMANbHA
BUTOKH TAHNX He6e3qeqHHx TPUBATHOCTI. — BUKOHYBaHUH Bi/ITIOBi/Ib. ' I.Fe
00’€KTiB, ®inancori mrpadpu|SQL/LDAP/XML |bakTuyHo peanizairis
BUKOHAHHSA Ta IOPUANYHI|3aMUT CVSS-|cTatucTUYHOrO
AOBIIbLHOTO KOAY|HACIIIKU JUISI|CKOPUHT: (OopMyiajMETOy MepeBipKU
Ha cepBepi uepe3|KoMIaHii- L OLIIHKHU(TINOTE3 U1 KOXKHOTO
O6aru mam’sTi a0O|BIIaCHUKIB  JTaHUX|TSAKKOCTI THITY Ypa3JInuBOCTI
noriku. Ataku Ha|(Hanpukiaa, GDPR|3naiinenoi (Hynb-rimoTes3a: “BBiA
API tajmtpadu 10  4%|ypaznuBocCTi 00po0IIIEThCS
MiKpOcepBicH, r7100aIbHOTO (BpaxoBye  06a30Bi|0e3meuHO”).—
BKiouatoun DoS|o6opoTy 3a BUTIK).METPHUKHU: Cmamuunuii  ananiz
qyepes Baxki|[Ipsmi BTpaTu BiJI|CKJIQAHICTh KOOy (SAST):
3aIUTH (XML |maxpaiicTBa, SKIIO|eKCILTyaTalii, nepeBipka KOy Ha

186




TECHNICAL SCIENCES
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

External Entities,|BuTikx BKJIFOUYA€|HEOOX1IH1 BigoMi naTepHH
Regex DoS).|miatixny MpUBiJe], BIUIUB Ha|HEOE3MEUHNX
Bukopucranas  |indopmariiro C/I/A). EnigemiuHi|KOHCTpyKIIiii
BKPAICHUX/3JIUTH |(KapTKH, OaHKIBChbKi|MoO/eJIi A8 | (HarpuKiam,
X maponiB juisgnani).Butpatu  Ha|BuTOKiB: MopgedikonkareHamis  SQL-
MacoBOTO  BXOJY|IHIMJIEHT-PECIIOHC: |HAAIIHOCTI: psaakiB). IHcTpymMeHTH
(credential [TOB1TOMJICHHS HAa OCHOBI  IIOTOKY
stuffing).— MOCTPAKIATNX, JAHUX aHAI3YIOTh, YU
HenpasuibHa HaQ/IaHHS 1M MOCTYT MOXE HemnepeBipeHuit
KOHiryparis 3aXUCTY BBil MOTpamuTd Yy
(BimkpuTi  Oa3u|(HampHKIa, KpUTUYHY  (YHKIIIIO
JTaHUX, oruiata KpeauTHOTO (mKepeno-cTox
BIJICYTHICTb MOHITOPHHTY ISt anani3z).— Bug bounty
aBTeHTU(]IKaIIi | )KEpTB). ma  auaniz  8pyuHy:
Tam, ne 3a]lydeHHs  CTHYHUX
MOTPiOHO). XaKepiB, K1
BUKOPUCTOBYIOTh
IHTYTIi0 i
HECTaHIapTHI
creHapii,
JIOTIOBHIOIOYH
aBTOMAaTH30BaHI
metonu. [lluppysarins
Ma KOHMPOIbL OOCHYNY
00 OaHux: SIK METOI
3MEHIIICHHSI 30UTKYy —
HaBITh SKIIO
3MTOBMUCHHUK OTPHMAaB
noctyn o bJl, mani
mudpoBani
(MaTemaTH4HO:  J1aHi
oe3 KITII04a -
BUIIAIKOBI,
iHpopManiiina
IIHHICTH ~0).
BaxiauBo, 1mo0 karodi
TeX OynM 3axuIleHi
(Hampukaja, amaparHi
MOMYJI Oe3rexku
HSM).
Hogithi 3arposu,/ABTomMaTu3amis  |MOXIUBICTH I'enepaTuBHi MoaeJi:
e  araKkylouuii|aTak: MacITaOHoi MaTeMaTH4He SATIPO
3aCTOCOBYIOTH  [BUKOpucTaHHS ML|ne3indopmarii: deepfake -
ATtakn 3|{IHCTPYMEHTH i Bubopy 1inel,|deepfake Bineo 3|reHepaTHBHO-
BUKOPHUCTAHH |IITYYHOTO re’epanii ocoOJIMBO|OTITUKAMU 3MarajabHa Mepexa
M I |inTenexkTy.— npaBAonoaiOHUX  |MOXyTh BUKIUKATH|(GAN), e big:
(deepfake, Al-|Deepfake: (bImMHTOBUX MacoBy TaHIKy a0o|HeHpoHHI Mepexi
malware) CHUHTE30BaHe MOBIJJOMJIEHB (3|BrTMHYTH Ha|TparoTh y rpy
300pakeHHs, ypaxyBaHHIM BUOOpHU (reneparop \&
Bifeo abo aymio,[mpodinto KepTBHU),|(CTIOTydeHHS JUCKPUMIHATOD).
SIKE BAKKO|OIITYKY KibepaTaku 3/CTAaTUCTHYHI O3HAKH

187




TECHNICAL SCIENCES
MODERN MANAGEMENT OF ORGANIZATIONS: CONCEPTS AND DIGITAL
TRANSFORMATIONS

BIIPI3HUTH  BiJI|BpPa3JIMBOCTEH BliHpopMaliifHOWO  |(peiikiB:  AeTEKTOpH
CIPaBXHBOTO. KOJI1 (Al-|BiitHOMO). IIYKAIOTh BIJMIHHOCTI
BuKOpHCTOBYETBC|aCHCTEHTH, II0|BTOPTHEHB, y pO3Mojijax O3HaK.
g A MIpOOKHU|IEpeBIpSAIOTh  KOJ|OCOOIUBO Hns aynio —
roJIOCiB Ha Oaru). 3BOpOTHA|TapreTOBaHUX).ATa [CIIEKTPaJIbHI
KEepIBHUKIB (VOICE|CTOpOHA: aTAKH HA|KH Ha ML |BracTuBOCTI
spoofing) abo|cami ML-cucremu|(adversarial) (MOKJIMBO, YaCTOTH, JI€
kommpomerariii  |(adversarial attacks)moxyTtsb OyTH|HEpoMepeKa
yepe3  (anbIuBi|— BBE/ICHHS|BUKOPUCTAHI  JJISI|{TIOMUJISIETHCS ); TUTS
BiJI€O CHeIiaIbHO obxoy CUCTEM|300paKeHb —
(uraxpaicTBo, CIIOTBOPEHHUX JeTekiii Ha 0as3i|XxapakTepHi IITyMH,
nesindopmais). |gaHuX, mo6|ML:  Hampukian, HE3BUYHI  KOpEJsIii
Al-yxXujstHHs o0lypuTH MOJIE1  |[3JIOBMHCHHUK 3HAE€,|TIIKCEIB.
MaJjiBapi: SIK TIPAIOE MOJelb|MaTteMaTuaHo -
TITK1JTHB1 B IDS, 1 reHepye|3amada knacudikarii 3
porpamu, 110 Tpadik, SIKAY |BUSIBJICHHSAM aHOMAJTii
BKJItOYaroTh ML- CreniaJbHO y BHCOKOPO3MipHOMY
MOy ISt 3HAXOUTHCS HA|[IPOCTOP1 O3HAK, YacTO
ajanTarii abo “mMexi” pimeHs, |3 BUKOPUCTAHHSAM
MPUXOBYBaHHSI. 00 TPOCIU3HYTH, TIMOOKOTO HAaBYaHHSI.
abo orpytoe/Game theory aas
TpeHyBaibHi nani. |adversarial examples:
TeHeparis
aTaKyBaJIbHUX
npukinanis st ML 1 ix
BUSIBJICHHSI.
Po3pobinsroTs
cTpaterii CTiHKOrO
HaBYaHHS, /€ MOJENb
ONTHMIi30BaHa Ha
HaWTIpIIMA ~ BUMAJ0K
CIOTBOPEHb.

Ipumitka: ¥V Tabnuii y3araJjbHEHO OCHOBHI MOMEHTH aHAJII30BAHUX THIIIB
aTak. 3po3yMmiJio, 1o Kibep3arpo3u MoCTiHHO €BOJIONIOHYIOTh, MEX1 MIXK KaTEropisiMu
po3MuBaroThes (Hampukiaa, APT MoXyTh BUKOPHUCTOBYBAaTH ransomware SiK
¢diHambHY CTaJIl0 aTaku, a CcolllajbHa I1HXEHEPiss € KOMIIOHEHTOM Mailke BCIX
CKJIQJIHUX 37I0MiB). TUM HE MEHIII, MpeJICTaBIeHa KIacu(piKallis Ja€ 3MOTY PO3IJIsIaTh
XapaKTEepHI PUCH 1 MOJIEIII JIJIsE KOJKHOTO THITY, 110 Ba)KJIMBO JIJI1 BUOOPY BiJIITOBITHUX
3ac001B 3aXHUCTY.

BucHoBku

OcTaHHE JECATUIITTS NPOAEMOHCTPYBAjO, HACKUIBKM PI3SHOMAHITHUMHU Ta
OaraTorpaHHUMHM MOXYTb OyTH KiOepaTaku — BiJ] BIJHOCHO MPOCTUX MaCOBUX
(GIIIMHTOBUX PO3CWIIOK 10 BHUCOKOTEXHOJIOTTYHMX OarartopiBHeBux APT-oneparriii.
Kibep3arpo3u cramum crpaBal BCEOCSIKHUMU: BOHU TOPKAIOTHCS 1 OKPEMHUX
KOPUCTYBadiB (BHMarayi, Kpaaikka OCOOMCTHX JaHWX), 1 Oi3HECy BCIX PO3MIpIB
(DDo0S-BuMaranHs, BHKpAJCHHS 1HTEJICKTyalbHOT BIACHOCTI), 1 JepxaB (caboTax
KPUTUYHOT 1HPPACTPYKTYPH, HITTUTYHCTBO).
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Y BIANOBIAL CIUIBHOTA (haxXiBIlIB 3 OE3MEKH MEpeMae Ta PO3BUBAE BCE OLIBII
(dhopmasbHI Ta HAYKOBO OOTPYHTOBaHI I1JIX0IM A0 aHATIi3y aTak. MaTeMaTuuHi MO,
30KpeMa WMOBIpHICHI Ta TpadoBi, K1 PO3MISAAIUCS Y 3BITI, TO3BOJISIOTH KUIBKICHO
OIIHIOBATH PU3MKHU Ta €(PEKTUBHICTh 3axX0/A1B 3axucty. Hampukian, modymaoBa rpada
aTaku Ui MEPEXi IMANPUEMCTBA JOTMOMAara€ BHUSBUTH HaHOLIbII HEOE3MeuHi
BPa3JIMBOCTI Ta ONTUMAIBHO PO3CTABUTH MPIOPUTETH B iX YCYHEHHI. A 3aCTOCYBaHHS
Teopii UMOBIPHOCTEN y MOEAHAHHI 3 JAHUMU PO THIUIAEHTH Ja€ 3MOTY CTpaxyBaTu
KiOeppU3HKH Ta IUTAHYBATH PE3EPBH (HAMIPHUKIIA/, OI[IHIOBATH O4iKYyBaHUM (P IHAHCOBUI
30MTOK BiJ] IEBHOTO TUITY aTaKu Ha PIK).

Kiro4oBUM TpeHIOM € cUHEpris Mk KibepOe3nekoro Ta JaHuMH: MeToaun Big
Data ta Il cTanu HeBi €MHOIO YaCTUHOIO 3aXHUCTY, ajieé BOJHOYAC 1 aTaKyBaJIbHUKU
OCBOIOIOTH III  TexHoJsiorii. Ile mMOopoKye CBOEPITHY «TOHKY O30pOEHDBY.
MatemaTuuHuii anapaT TyT BUKOPUCTOBYETHCS HE JIUIIE JIJIsl PO3YMIHHS CUTYyallii, ajie
1 71 aKTUBHOTO IPOTHOOPCTBA — Y BUTIISAI aJITOPUTMIB, 110 aBTOMAaTUYHO BUSBIISIOTh
HOBI 3arpo3M B peaIbHOMY Yacl.

[TincymoByroun, kibepOesneka 3apa3 CHUPAEThCS HA MUDKIUCHUILTIHAPHUN
nigxia.  [mkeHepni  pimenHs (Opanamayepu, MmM@pyBaHHS, aBTEHTHU(IKAILIis)
JIOTIOBHIOIOTHCSI HAYKOBUMH METOJIaMU aHali3y (CTaTUCTMYHUN aHalli3 aHoMalii,
dbopmasibHe BepudiKyBaHHS TPOTOKONIIB, ITPOBE MOJEIIOBAHHS aTak). TiabKU
MOETHABIIN MPAKTUYHI 3aX0AH 3 TIIMOOKUM aHATITUYHUM PO3YMIHHSIM 3arpo3, MOXKHa
e(eKTUBHO MPOTUCTOSTH CYYaCHUM aTaKaM.

Octanni 10 pokiB HaBYMJIM HAac, MO0 NPOAKTHBHICTH 1 OOIPYHTOBAHICTh —
3amopyka KiOepCTIMKOCTI: MOJETIOIYM MOXKIJIMBI CIIEHapili aTak 1 OIIHIOWYHU iX
MaTeMaTUYHO, OpraHi3allii MOXYTh BUIEPEKYBAaTH 3JI0BMUCHHKIB, 3aMICTh TOT'O 1100
nisiti auiie noctdaktym. Lle 0cobiMBO BaKIMBO y CBITIII MOSIBU HOBUX THITIB aTak
(sx-oT deepfake), ne yac Ha peakuito Mae BUpIIAIbHE 3HAYEHHS.

TakuMm 4YMHOM, aHali3 OCHOBHMX THIIIB KiOepaTak 3a OCTAHHE AECATHIITTS
MOKa3ye He TIIbKU €BOJIOIII0 CaMHUX aTak, ajie ¥ BIATOBIIHY €BOIIOLII METOIB iX
nocmmkeHHs. KiGepOesmeka pemam OuIbIe CTa€ HAYyKOK, J€ TBOPUYMM TMIXif
3IOBMUCHHKIB 3yCTPIUYA€ThCA 3 CUCTEMHUM, MAaTEMAaTHYHO MiJAKPITNICHUM IT1X0J0M
3aXHCHUKIB.
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