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TEXHOJIOI'TYHI OCOBJIUBOCTI IHTEI'POBAHOI'O
JAXUCTY POCJIMH IYKPOBUX BYPAKIB BI/I
HNKITHUKIB

Kopyak Mukoja MuxkoJanoBuy
K.T.H., JOIICHT
3aksaj BUIIOi OcBITH “TloAUIBChKUI Aep)KaBHUN YHIBEPCUTET

Inmeeposanuii 3axucm yykposux OypsKie — 11e KOMIICKCHA CUCTEMa, 10 0a3y€eThCs
Ha MOHITOPUHTY MIKITHUKIB (OypsIKOBI  OJIIIKH, JIOBTOHOCHKH, TIOTICJIHIIL),
BUKOPHUCTaHHI CTIHKMX COPTIB, CIBO3MiHI, MEXaHIYHOMY OOpOOITKY TIpPYHTY Ta
JOIIUIBHOMY ~ 3aCTOCYyBaHHI  I1HCEKTHUIMIIB  (0OpoOka  HAciHHS,  KpahoBi
OOMPUCKYBaHHS), 110 J03BOJISIE OOMEXHUTH YUCEIBHICTh (GiTo(dariB 10 €KOHOMIYHO
HEB1IYyTHOTO piBHA [1, 2].

B rpyHTOBo-KJIiMaTHqHI/IX 30HaX YKpaiHu, POCIMHU I[yKPOBUX 6yp;n<iB
IIKIJTHUKIB, 3Ha4YHA KUIBKICTh XBOPOO SIKi CHpI/I‘-II/IHHIOTB rpudu, G6akrepii, BipycH,
HEMaToAMu, Ha MNpOTA31 Bcl€i Bererauii pociuH Oypsiky. CyTTeBy MIKOAY BOHH
CHPUYMHSIOTH MPU 30€epiraHHi KOPEeHEIoAiB. byp'ssHu € CyTTEBUM KOHKYPEHTOM
I0JI0 3MEHIICHHS €JEMEHTIB MiHepaldbHOro KuBleHHs TrpyHTy. Ilkinmusi
OpraHi3MHM 3[aTHI 3MEHUIMTH BpOXKail KOpeHemIoAiB 1 HaciHHA 10 60-70%, B
3QJIEKHOCT1 B1J 1HTEHCHBHOCTI iX MOIIUPEHHS Ta PO3BHUTKY. [lapanenpHo 3 1um
BOHM HETaTMBHO BIUIMBAIOTh Ha SAKICHI TMOKAa3HUKU BPOXKAIO 1 MalOTh CYTTEBE
rocrojapchbke 3HA4YCHHS B IOCIBaX IYKPOBUX OypskiB. OTxe, 3aXHUCT POCIUH
IIYKpOBUX OYypsIKiB BiJ IIKIJHUKIB € HEBIiJ €MHOIO CKJIaJOBOI YAaCTUHOK BCIX
TEXHOJIOT'1, 3a IKUMH BUPOIIYETHCS JaHa KyJIbTypa [3, 4].

OCHOBHI TIKIJUTMBl OpPraHi3MH, SKI MarOTh TOCMOJAPChKE 3HAYEHHS B IOCIBAaX
IIyKPOBUX OYpSIKIB B TPYHTOBO-KJIIMATUYHUX YMOBax YKpaiHU:

- mkiguuky (ITomenuri 6ypsikosi, JloBronocuk 0ypsikoBuii, bypsikoBa mmroHoCKa,
bypsikoBa MmiHytoua ™Mb, Jlyunuii merenuk, ['yCeHMIl JIMCTOrpU3Y4YHX COBOK,
BbypsikoBa Hemaroza);

- xBopobu (KopeneBi rHum (kopenein), Ileponocnopos, bopoiiHucTta poca,
[epkocnopo3, ®omo3, Pamyinspio3, Ackoxito3, AmnbrepHapios, Ipxka, baktepios,
Bipo3);

oyp'sau (Ilnockyxa 3uyaitna, Mumiiit cusuii, [l{upuns 3Buyaiina, ['ipuak
posnoruii, ['ipuuniis nmoiasoBa, Jloboma 6ina, Uuctens oqHopiunuii, TamadaH mop0OBUH,
[Tacnin wopuuit, Ocot, bepizka moiboBa)

IIpoepama inmeeposarnozo 3axucmy POCIVH IYKPOBUX OYPSKIB BiJ IIKITHUKIB
nependayvae [4]:

- opiuni 3axonu B JITHBO-OCIHHIM Tepioau (opraHi3amiitHO-rOCIOJapChKi Ta
arpoOTEXHIYHI: CIBO3MiHA, MIATOTOBKA TPYHTY, WIABUIIEHHS WOTO POMIOYOCTI;
3HUINECHHS Oyp'sSHIB B MOJISIX CiIBO3MIHU, BIPOBAKEHHS CTIMKUX JI0 XBOPOO COPTIB,
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JOTPUMAHHS TEXHOJIOT1i BUPOUIYBaHHS KYJbTYPH, HAYKOBO-OOTPYHTOBAHHM 3aXHCT
POCIIHH TSl TPYHTOBO-KIIIMAaTUYHUX 30H YKPATHU B SIKMX BUPOIIYETHCS KyJIbTypa);

- Bepecenn-0epe3enb. 30epiranas KOPEHEIUIOIB y Kararax (3aXucT KOPEHETUIO 1B
BiJl TIMOPOXXYBaHHS, M1B'SJICHHS, 3a/TyX{, TPAaBMyBaHHS);

- Bopomorx 6 MmicsiiB 10 ciBOM (omociBHe 30aradeHHs] KOHAMIIIHHOTO HACIHHS
KOMIO3UIIIEI0 3aXHUCHO-CTUMYJIIOIOYMX PEUOBUH HA HACIHHEBUX MIJIPUEMCTBAX );

- bepeseHb-kBiTeHb (MPOBEACHHS] KOHTPOJIBHUX OOCTEKEHB y MICISIX 3UMIBII AJIs
IPOTHO3YBaHHS CTYNEHS 3arpO3H CX0/1aM OypsIKiB);

- KBiTeHb-Bepecens (hiTocaHiTapHUI MOHITOPHUHT MOCIBIB);

- KBiTeHb-TpaBeHb (710 1 micias CiBOM: 3a BUCOKOTO CTYIICHS 3arpo3d CXOJaM —
0oOKomyBaHHsI OyPSKOBHII Ta MPHUJIETVIMX MOCIBIB OYpsKiB KpallOBUMHU JIOBUILHUMHU
KaHaBKaMHu);

- KBitenn-TpaBeHns (Iicis CiBOM: pO3MyIIyBaHHSA BEPXHBOTO IIApy TPYHTY 3a HOTO
VIIUIBHEHHS, YTBOPEHHS ITOBEPXHEBOI KIPKH, HAsBHOCTI MPOPOCTKIB Oyp'sHIB;
MICJISICXOI0BE PO3MYITYBaHHS MIXPsIIb B pa3i HEOOX1THOCTI);

- Cxomn - 2-3 cmpaBxkHiX JUCTKIB (oOmpuckyBanHs 3a EIIII: goBronocux
3Buyaiiuit 0,2-0,3: cipuit 0,2-0,5; 4gopuuit 0,3; migmsk 0,3-,5; Omimku 3- 7;
muToHocku 0,7-1,2 ex3. Ha KB.M; KpuxiTka - 1,5 -2,5 ek3. B Ky0. AM I'pYHT), a TAaKOX B
pasi ciBOu abo0 mepeciBy KyJbTypHU HETOKCUKOBAHHUM HACIHHSIM);

- TpaBenb-nunenp - 3¢asu 2-3 crnpaBKHIX JHUCTKIB (PaOpUYHUX Ta YTBOPEHHS
cTebel y HaCIHHUKIB OypsiKiB (0OMpUCKYBaHHS KpailoBUX cMyT Bchoro moJist 3a EITIII.
[Tonenui: 3aceneno pociuH y tpaBHi 5%. YepBni 10%, mumni 15%; myxu 30%
3aCeJIEHUX POCIHH 1 3-5 TUYMHOK Ha POCIIHHY);

- UepBeHb-ceprieHb (0OMPUCKYBaHHS: 3a MOSBU O3HAK XBOPOO);

- UYepBenb-Bepecenb (oOmpuckyBanHs Borauil rycenunb 3a EIIII: coBku
niarpusatodi 1-2 ex3. Ha KB.M Y Mepiojl 3MUKAHHS JIMCTKIB Y PSAAKAX; JUCTOTPU3YUl
COBKH 2-3 €K3. Ha KB.M (Tepiia reuepaitisi), 5-6 €k3. Ha pOCIUHY (JIpyra reHepaitisi);
MIHyIOYa MUIb 2-3 €K3. Ha POCIMHY (YepBEHb- JUIEHB), 3-6 (CepreHb-BEPECEHD);
pO3TallyBaHHs MUKPSIIb 3 HIATOPTAHHSM 1 MII>KUBIIEHHSAM POCIIHH);

- Bepecenb->x0BTEHb MiJ] Yac 30MpaHHs Ta Micis 30MpaHHs BpoXkKaro (YHUKHEHHS
TpaBMYBaHHsI, MIJIB SJI€HHS, MIAMOPOXYBaHHS KOPEHEIUIOAIB; OOCTEKEHHS MiCIb
3UMIBJII IIKITHUKIB; OUUILEHHS MOJIS BiJT MICIA30MpaIbHUX PEIITOK; TITMO0KA OpaHKa).

B mociBax 1mykpoBux OypsKiB pEeKOMEHAYETHCS 3aCTOCYBATH HATYMHHI 00360J€H]
eepoiyuou [4]:

- rpyHaToBi repOinuau (Earam 6E, k.e., @pout'ep 900, k.¢., Dpont'ep Onrima, K.€.,
Hyan T'onn 960 EC, k.e., Jlenanun bera, 3.11., berokcon @ 430,k.e.)

- TepOinmau 11 BHECEHHS B TPyHT 1 B mepion Bereraii (Ilipamin Typ0o, k.e.,
Bbypexkc 430 CI1, k.e., ['onTikc,70% 3.11.)

- mcisicxonosi repoinuan (Ilantepa, 4%, k.e., Cenext 120, k.e., @ro3inag Cymnep,
K.e., ®ro3inan dopre, k.e., Hloryn 100 EC, k.e.)

BucnoBku. OTXe, Ui HaJEKHOTO TPOBEACHHS TEXHOJOTIYHUX OMepamin
IHTErPOBAHOIO 3aXUCTy IYKPOBUX OYypsKiB MOTPIOHO JOTPUMYBATUCS MPOTpaMu
IHTErpPOBAHOI0 3aXUCTy Ta BUKOPUCTOBYBAaTH PEKOMEHAOBaHI JA03BOJIEHI repOilUau,
BpaxOBYIOUH HOPMHU BUTPAT Ta CTPOKH X 3aCTOCYBaHHs [4-14].



AGRICULTURAL ENGINEERING
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

Cnucok Jjirteparypu

1. JlmxouBop B.B., Ilerpuuenko B.®. PocaunnumnTeo. CyyacHi 1HTCHCUBHI
TEXHOJIOT1] BUPOIIyBaHHS OCHOBHHX IMOJbOBUX KyJibTyp. JIbBiB: HB® “VYkpaiHnchki
texnozorii”’, 2006. 730 c.

2. CucreMu Cy4acHUX IHTEHCHUBHUX TEXHOJIOTiIH y pociauHHULTBI: Iligpydnuk /
C.M. Kanenceka, JI.M. €pmaxosa, B.Jl. [Tanamapuyx, 1.C. [Tomimryk, M.I. [Tomimyx.
Bignuist: @OIT Poransceka 1.0., 2015. 448 c.

3. [IlaBmicekuit B.M., Haripuuit FO.II.,, Menbuuxk [I. IIpoexTyBaHHs
TEXHOJIOTTYHUX CUCTEM pociauHHUITBA. TepHonins: 30pyy, 2003. 262 c.

4. TexHOJOTIYHI KapTH BHUPOIILYBAHHS CUIBCHKOTOCIIOMNAPCHKUX — KYJIBTYP:
moHorpadisa /JI.M. Timenxo, C.I. Kopuienko, B.A. JlyOpoBin Ta iH.: 3a pea. JI.M.
Timenka. Xapk. Hail. TeXH. YH-T c.-T. M. [leTpa Bacunenka. Xapkis: XHTYCI', 2015.
273 c.

5. Victor Sheichenko, Thor Marynchenko, Thor Dudnikov, and Mykola Korchak.
(2019). Development of technology for the hemp stalks preparation / Independent
Journal of Management and Production // State agrarian and engineering university in
Podilia. V. 10, Ne 7, pp. 687 — 701. (ISSN: 2236-269X).

http://www.ijmp.jor.br/index.php/ijmp/article/view/913

6. M. Korchak, S. Yermakov, V. Maisus, S. Oleksiyko, V. Pukas and I.
Zavadskaya. Problems of field contamination when growing energy corn as
monoculture. E3S Web of Conferences. Krynica, Poland. 6th International Conference
— Renewable Energy Sources. Volume 154 (2020). (ISSN: 2267-1242).

https://doi.org/10.1051/e3sconf/202015401009

7. Mykola Korchak, Serhii Yermakov, Taras Hutsol, Lesya Burko, and Weronika
Tulej. Features of weediness of the field by root residues of corn // Environment.
Technology. Resources. Proceedings of the 13th International Scientific and Practical
Conference. Rezekne, Latvia (2021), Volume 1, pp. 122 — 126.
https://doi.org/10.17770/etr2021vol1.6541

8. Korchak, M., Bliznjuk, O., Nekrasov, S., Gavrish, T., Petrova, O., Shevchuk, N.,
Strikha, L., Kostyrkin, O., Semenov, E., and Saveliev, D. (2022). Development of
rational technology for sodium glyceroxide obtaining. Eastern-European Journal of
Enterprise Technologies, Volume 5, Ne 6 (119), pp. 15 —21.

https://doi.org/10.15587/1729-4061.2022.265087

9. Korchak, M., Bragin, O., Petrova, O., Shevchuk, N., Strikha, L., Stankevych,
S., Svishchova, Ya., Khimenko, N., Filenko, O., and Petukhova, O. (2022).
Development of transesterification model for safe technology of chemical modification
of oxidized fats. Eastern-European Journal of Enterprise Technologies, Volume 6, No
6 (120), pp. 8 — 13. https://doi.org/10.15587/1729-4061.2022.26693 1

10. Yermakov S., Korchak M., Duhanets V., Pukas V., and Vusatyi M. (2024).
Rationale for the combined cultivator design for cultivating soil littered with plant
remains of rough-stemmed crops. Environment. Technology. Resources. 15th
International Scientific and Practical Conference. June 27-28, 2024, "Vasil Levski"
National Military University, Veliko Tarnovo, Bulgaria.

https://doi.org/10.17770/etr2024vol1.7959

11. Mykola Korchak, Anatolii Shostia, Svitlana Usenko, Liudmyla Floka, Nadiia
Hnitii, Liubov Morozova, Vita Glavatchuk, Larysa Marushko, Serhii Nekrasov, and

10



AGRICULTURAL ENGINEERING
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

Roman Mylostyvyi. (2024). Determination of rational parameters of chemical
transesterification technology of sunflower oil. Eastern-European Journal of Enterprise
Technologies: Technology organic and inorganic substances, Volume 5, Ne 6(131), pp.
26 —33. ISSN 1729-3774.

https://doi.org/10.15587/1729-4061.2024.313095

12. C. Lu, S. Shevchenko, V. Geichuk, M. Korchak, and A. Topalov. (2024).
Research on Improving Seals to Suppress Vibration of Rotary Machines”, C. R. Acad.
Bulg. Sci., Vol. 77, no. 6, pp. 881-891, Jun. 2024.

https://doi.org/10.7546/CRABS.2024.06.11

13. W. Hui, S. Shevchenko, M. Korchak, A. Lesko, A. Monakhov, Yu. Halynkin,
and O. Gerasin. (2025). A Study of Mechanical Seal Rings Thermal and Force
Deformations in Energy Rotor Machines. C. R. Acad. Bulg. Sci., vol. 78, no. 1, pp.
109-118, Jan. 2025. https://doi.org/10.7546/CRABS.2025.01.13

14. Korchak, M., Knysh, V., Shostia, A., Usenko, S., Hmelnitska, Y., Rachynska
Z., Viaskov V., Kostenko I., Glavatchuk V., Zygin S. (2025). Establishing the influence
of sunflower oil quality indicators on the efficiency of the transesterification catalyst.
Eastern-European Journal of Enterprise Technologies, 6 (6 (138)), 6—13.
https://doi.org/10.15587/1729-4061.2025.344900

11



AGRONOMY
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

INFLUENCE OF MICROCLIMATE INDICATORS IN A
FILM GREENHOUSE ON TOMATO PLANTS

Sievidov Volodymyr
PhD in Agricultural Sciences, Associate Professor
State Biotechnological University, Ukraine,

Obtaining high yields in greenhouse vegetable production is fundamentally
determined by the extent to which plants are provided with optimal conditions for
growth and development. In controlled-environment agriculture, constitutes the central
factor influencing physiological processes and biomass accumulation in tomato plants
the regulation of microclimatic parameters: primarily temperature, relative humidity,
light intensity, and soil thermal regime. Even minor deviations from optimal ranges
may significantly alter growth dynamics, resource allocation, and ultimately
productivity.

During the vegetative stage of tomato development, microclimate indicators play a
decisive role in shaping plant morphology and vigor. In spring greenhouse conditions,
daytime air temperatures and solar radiation levels are often sufficient to stimulate
active photosynthesis and support aboveground growth. Under such conditions, tomato
plants can maintain satisfactory rates of carbon assimilation and leaf formation
throughout daylight hours. However, these favorable daytime conditions are frequently
contrasted by reduced night temperatures and insufficient soil warming. Lower
nocturnal air temperatures can suppress metabolic activity, slow cell division and
elongation, and consequently limit stem growth. Simultaneously, inadequate soil
temperature restricts root system activity, reducing water and nutrient uptake
efficiency, which further constrains vegetative development.

The growth of leaves during the period of fruit set and fruit opening is particularly
sensitive to the interaction between light and temperature regimes within the
greenhouse. Adequate illumination is essential for sustaining high photosynthetic
productivity, while optimal thermal conditions ensure effective translocation of
assimilates toward developing fruits. When light intensity is insufficient or temperature
fluctuates beyond optimal thresholds, leaf expansion may slow, leaf area index may
decline, and the balance between vegetative and generative growth may be disrupted.
Such imbalances can negatively affect fruit formation, uniformity, and overall yield.
Therefore, maintaining a stable and well-regulated microclimate throughout the entire
growth cycle is a prerequisite for maximizing the productive potential of tomato plants
in greenhouse systems.

Namely, largely depends on environmental factors, the placement of plants, such
as the area of their nutrition and parameters of optimal density, which significantly
affect the temperature, air, water and nutrient regimes directly affect the growth and
development of vegetable plants [1-3]. The temperature and humidity of air and soil
are the most important indicators. They require constant monitoring, since any
deviation from critical indicators leads to the development of diseases (root rot, fungal
diseases, etc.) and disruption of plant physiology [4].
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The optimal air temperature for continued vegetative and generative development
is 23-25°C during the day and 14-16°C at night. Maintenance of this diurnal range
ensures balanced physiological activity, including efficient photosynthesis, controlled
respiration, and proper assimilate partitioning. Excessive fluctuations between day and
night temperatures disrupt metabolic stability and lead to the inhibition of growth and
developmental processes. Elevated daytime temperatures of 30-35°C have a
pronounced negative impact on plant physiology. Under such conditions,
photosynthetic intensity declines while respiration rates increase, resulting in reduced
net carbon gain. High thermal stress also interferes with reproductive processes: pollen
viability decreases, sterility increases, and fertilization is impaired, ultimately reducing
fruit set. Similarly, nighttime temperatures exceeding optimal levels during spring and
summer cultivation suppress vegetative growth and adversely affect inflorescence
initiation and flower formation [5].

These responses underscore the importance of precise temperature regulation as a
prerequisite for stable productivity in greenhouse tomato production. In addition to air
temperature, soil temperature plays a fundamental role in plant development. An
adequate thermal regime in the root zone ensures proper root growth, nutrient uptake,
and water absorption, thereby supporting aboveground biomass accumulation [6].
Insufficient soil warming limits root activity and may constrain overall plant vigor,
even when aerial conditions appear favorable. Tomato plants are also highly sensitive
to low temperatures and frost. Even minor freezing events can cause significant
damage. Young plants are capable of withstanding short-term exposure to temperatures
as low as -2°C; however, at the end of the growing season, plants may be fatally injured
at temperatures around -0.5°C [7].

Experimental studies were conducted in a film greenhouse at the experimental site
of the State Biotechnological University of the South-Eastern Part of the Left-Bank
Forest-Steppe of Ukraine. Observations were carried out according to the methodology
of the experimental case [8]. Plant tied to a horizontal trellis to ensure proper vertical
support and uniform canopy structure. As growth progressed, stems were carefully
wound around twine attached to the trellis in order to maintain upright positioning and
prevent mechanical damage. Timely irrigation was carried out to meet crop water
requirements, while continuous monitoring and regulation of microclimatic parameters
ensured favorable temperature and humidity conditions. Crop management also
included the regular removal of lateral shoots to regulate vegetative growth and
improve assimilate distribution. Plants were periodically lowered to facilitate further
vertical development within the greenhouse space. Excess leaves were removed to
enhance air circulation, improve light penetration, and reduce the risk of disease
development. Harvesting was conducted promptly as fruits reached market maturity.
Pest and disease control measures were applied as necessary, including treatments with
approved plant protection products.

To maintain an optimal microclimate in the greenhouse, the following was carried
out: watering 1-2 times a week, taking into account the temperature index; watering in
the morning or evening to avoid the greenhouse effect (water should penetrate the soil
and not evaporate). During the studies, namely at high air temperature in the film
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greenhouse (35°C and above) and low air humidity (below 60%), a decrease in leaf
size was observed, a thin stem with a large number of stepsons was formed [Fig. 1].

Source of the figure: author's development.

The observed microclimatic conditions significantly influenced overall plant
morphology and yield formation. In particular, the plants developed fruit clusters
resembling those typical of Cherry tomato types in terms of panicle structure, fruit
arrangement, and compactness. The size and number of fruits per cluster were also
comparable to Cherry cultivars. Notably, despite suboptimal environmental conditions,
flower fertilization occurred at a relatively high level, indicating that pollination
processes were not critically impaired.

However, total tomato yield remained quite low, and the organoleptic qualities of
the hybrid fruits were unsatisfactory. These outcomes suggest that although
reproductive initiation and fruit set were maintained, subsequent fruit growth and
quality formation were adversely affected by environmental stress factors. During the
study period, the air temperature in the film greenhouse exceeded the external
temperature by 5-7°C and fluctuated depending on cloud cover. Such instability likely
contributed to physiological imbalances, affecting assimilate distribution and fruit
development.

Analysis of microclimate indicators during the spring—summer crop cycle in the
film greenhouse demonstrates that successful tomato cultivation requires the creation
and maintenance of optimal growth conditions. Deviations from recommended
temperature and environmental parameters lead not only to reduced yield but also to
deterioration in fruit quality and taste characteristics. These findings confirm the
decisive role of precise microclimate regulation in ensuring stable productivity and
high-quality output in protected cultivation systems.
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NETWORK - BASED MODELING OF ONCOGENIC
SIGNALING PATHWAYS IN BREAST CANCER
BIOLOGICAL SYSTEMS

Asgarova Nazrin
Student researcher
Baku State University, Baku, Azerbaijan

Breast cancer remains one of the most commonly diagnosed malignancies
worldwide and continues to impose a significant global health burden [6]. Its clinical
heterogeneity reflects an equally complex molecular landscape characterized by
genetic mutations, epigenetic alterations, and dynamic changes in signaling activity.
Increasingly, tumorigenesis is interpreted not as a consequence of isolated gene
dysfunction but as a disruption of coordinated biological systems [3]. Cellular behavior
1s regulated through interconnected signaling networks that integrate extracellular cues
and intracellular responses. Among the most frequently dysregulated cascades in breast
cancer is the MAPK pathway, which governs mitogenic signaling and transcriptional
programs associated with proliferation [2]. Another central regulator is the
PI3K/AKT/mTOR pathway, widely implicated in survival signaling and metabolic
adaptation, often activated through PIK3CA mutations or PTEN loss [5].
Developmental pathways also contribute to tumor aggressiveness. Dysregulated Wnt
signaling has been linked to maintenance of stem — like properties and enhanced
metastatic capacity [2], while aberrant Notch activity influences differentiation
programs and therapy resistance [1]. Importantly, these pathways interact extensively,
forming multilayered regulatory networks characterized by feedback mechanisms and
cross — activation loops.

Transcriptomic RNA — sequencing data derived from breast tumor and
corresponding normal tissue samples will be retrieved from publicly accessible
repositories, including The Cancer Genome Atlas and Gene Expression Omnibus.
Following data acquisition, preprocessing steps will include normalization and quality
assessmet to ensure statistical robustness. Differential expression analysis will be
performed using the DESeq2 package within the R environment [4]. This approach
models count — based RNA — seq data using a negative binomial framework and
incorporates shrinkage estimators to improve dispersion and fold — change estimates.
Moreover, to evaluate functional relevance, identified genes will undergo enrichment
analysis using Gene Ontology and KEGG pathway annottions. This step will allow
classification of genes according according to biological processes and signaling
involvement.

Protein — protein interaction data will be extracted from the STRING database [7],
applying a stringent confidence threshold to enhance reliability. Network visualization
and topological analysis will be conducted using Cytoscape [6]. Quantitative network
parameters, including degree centrality and betweenness centrality, will be calculated
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to determine structurally influential nodes. Hub genes will be prioritized using ranking
algorithms integrated into the Cytoscape environment.

Although the study is primarily computational, an experimental validation strategy
is conceptually proposed. This includes qRT — PCR to confirm transcriptional changes,
Western blot analysis to evalute pathway activation states, sSIRNA — mediated gene
silencing to assess functional relevance, and pharmacological inhibition assays
targeting components of PI3K or MAPK signaling cascades.

In summary, the results indicate that breast cancer progression reflects coordinated
dysregulation across interconnected signaling networks rather than isolated molecular
abnormalities. Network — based integrative analysis offers a valuable framework for
reconstructing these interactions and identifying structurally significant regulatory
nodes. By combining transcriptomic profiling with protein interaction modeling, this
approach contributes to a systems — level understanding of breast cancer biology and
may support the identification of novel therapeutic targets.
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HAPAMETPU BIVIUBY MAT'HITHOTI'O 110OJIAA HA PUB B
AKBAPIYMHHUX YMOBAX

Ilyrypos Ouer OJsieropuy,
1.0.H., C.H.C., ipodecop
JIHINpOBCHKMI HAIlIOHANBHUH YHIBepcuTeT iMeHi Onecs ['onuapa

Yepueubkuii JIrooomup MuxaijioBud
acmipast
JIHINpOBCHKMIA HAIlIOHANBHUH YHIBepcuTeT iMeHi Onecs ['onuapa

MarHiTHi nosist OyKBaJbHO MTPOHU3YIOTh YCIO Hally TUIAHETY, BIUIMBAIOYHM HA KUBI
Opra”i3MH, Ta BIUIMBAIOYM Ha iX KUTTEALUIbHICTh. JIIOMM B NEBHUX YyMOBax
BI/IYyBalOTh MEBHY HENPUEMHICTH BlJ 3MIH MAarHiTHUX NOJIB 3eMJll Ta MEIUYHUX
npunagiB [1], akyau 3 BHUKOpUCTAaHHSAM ammyn JIopeHIMHI BHOYI BIJ4YyBalOTh
CepLEeOUTTs BOJHUX TBapUH Ta aTakyloTh iX [2]. Mopceki uepenaxu 3aBAsKU
MarHiTHUX TOJIIB MPH PO3BUTKY B SNIll Ta MOAAIBIIOMY HapOIKEHHI (IKCYIOTh
NO3UILII0 THI3Aa [3], a 3rogoM MNPUIUIMBAIOTH CloAM 100 BifkiaacTu siusg. Cka3aHe
MNOCIIY>KMJIO CTUMYJIOM JUIsl aHali3y MOXKJIMBOCTEH BUKOPHCTAHHS akKBapiyma Jis
100y/I0BM MarHiTO3aJIeXKHUX aKBaplyMHHUX CHCTEM.

JI71st oLliHKY mapaMeTpiB MOJIst MU 30y1yBajIu CKIIIHUIA akBapiyMm (puc. 1), 11 sskoro
MpPOBETN OOYMCIICHHS TMOJIA Ta CTPYMOBHX XapaKTepUCTHK Moisl. BukopucToByBamm
aKBaplyMHUX pHOOK JIaHIO Pepio, SIKUX YaCTO BUKOPUCTOBYIOTH B SKOCTI JIKepesa
MOKa3HUKIB MOBEIIHKOBUX peaKiliid [4].

—— _ Habop MarHiTie

-~

|
i)
T

|

- :

rogieHuUs

Puc. 1. ®opma akBapiyma Ta HOTO BIAMOBIAHI YaCTUHU (TTOSICHEHHS B TEKCTI).
Jl>xepeno pucyHka: po3pooOka aBTOPiB.

Jomxuna akBapiyma ckianaia 30 cm npu mwmpuni 10 cm ta Bucoti 10 cMm. bymno
nependadeHo 2 30HM — 30HAa mnepeOyBaHHS puO, Ta 30HA IKUBJICHHS, JI€
po3TanioByBajacs ToniBHUI. J[J1s mepexoay Mi>k 30HaMu OyJ10 MOTPIOHO IPOTLITUBATH
Kpi3b OTBIp MIDXK MarHiTamu, siKi JJIsi MakCHMi3alii MOJs KPIUJIUCS Kpi3b CKJIO,
YTPUMYIOUHUCH 32 PaXyHOK IPUCMOKTYBaHHS J10 30BHILIHIX MArHiTiB.
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bynemo Opatu miHiliHI po3mipu pubd aaHio pepio y cepenubomy 3 cMm (0,03 M) 3
HonepekoBUM HepeTuHoM y 9 Mm? (9-10°° m). ITnaBanus y noOymoBaHOMY aKBapiymi
MPOSIBUJIO iX MaKCUMaJbHYy MIBUAKICT Ha piBHI v = 0,1 cm/c.

BusnadeHHs HampyKeHOCTI MarHiTHOTO ToJist (H), sike TIOBHHHO IATH HAa pud B
nabopaTopHUX YMOBaX — 3aBIaHHS, SIKE MOXKHA OIIHUTH BUXOSYH 3 (DOPMH MarHITIB,
iX Marepiasly Ta TOro, SIK BOHM PO3TalllOBaHI MIX CO00I0 B akBapiymi. B Hamomy
BUIAJKY JUIsI pO3paxyHKy Ta AochifiB Oynu BuOpani HeonumoBi (NdFeB) marniTu
Mapku N42. MaraiTv CTaBWIM Pi3HUMH TIOJIF0OCAMU OJTMH 110 0HOTO (N-S), ToOTO, KoMK
BOHU IIPUTATYIOTHCS 1 BIJIMIOBIIHO TTOJI€ MK HUMH IMJICYMOBY€ETBCS (TT1JICUITIOETHCS ).

Hampyxenicts (H) 1moB'si3aHa 3 MarHiTHOK 1HAYyKIi€w (B) y MOBITPI MPOCTOIO
hopmyrioro:

B=w - H,

1€ Lo — MarHiTHA CcTajia BaKyyMmy.

JI71s1 HEBEMKUX AUCKIB HEOIUMOBHMX MArHitiB miomero 100 mm? ta HIMPUHOIO 2
MM 1HAYKIIS Ha noBepxHi (By) ckiagae 100 — 300 mTn (Gymemo B cepelHbOMY
paxyBatu y 200 mTn). Toai inaykuis Ha Bijgctadi 3 cM (B) Oyne Ha piBai S MTin - (abo
50 Taycc). B Takux ymMmoBax Hampy>KeHICTb MOJISl TAKOXK CKIaae ~ 5 KA/M, a MarHiTHa
1HAyKUig — 63 mT.

JIns HEONMMOBHMX MATHITIB y TWTHIA BOJI HANpYy>KEHHA 1 IHIYKLII Majo
3MIHIOIOTBCS, T.K. MAarHiTHI BJIQCTMBOCTI BOJIM Mail’ke 1JEHTHYHI BJIACTHBOCTSIM
MOBITPsI 400 BaKyyMy.

Jl71st po3aMipy 3a30py Mik MarHitamu 3 ¢M Ta MpH MILTEHOMY 30JIM>KEeHHI:

B =400 - 600 mTn,

a mpu 3a30pi 5 — 10 mm Bignosigao B = 200 — 400 mTo.

OcCKiJIbKH, MU HE 3HAEMO TOYHO, ¢ Oy/ie MpOoIIMBaTh pruodKa, BiI3bMEMO CEPEITHE:
B=400 mTu.

[HIyKOBaHE ENEKTPUYHE MoJIe Oye TaKHM:

E=vB,;

110 MpU BHECEHH1 BennuuH fae BianosiaHo (0,1 m/c - 0,4 Tn): £ = 0,04 B/m.

Ska nHanpyra Oyne HAaBOAUTHUCSA Ha PUOIl, IO MPOIUIMBAE Yepe3 MUIMHY? SKIIo
cepenHs qowxkuHa (/) pubu naHio pepio, 10 yBIMIILIA Y MOJE, CKIagae 3 cM, TOAI:

U=B-lv;

1o popiBuioe U = 1,2 mB.

Bpaxyemo cepenHio NUIBHICTh CTPYMY B TKAHUHAX PUOU:

o~ 0,5 Cm/m.
Tomi mpoBiAHICTE TKaHUH pUOOK (J) Oye Takoo:
J=0o"F;

a00 IMICTaBJIAI0YN JaH1 IS prO:

J=0,5"0,04 A/M*=0,02 A/M*.

BianoBinHo, MOBHUI 1HAYKOBAaHUU CTPYyM 4epe3 TIIo puOKU (3 ypaxyBaHHSIM
o nepetuny A =9-107% M?) Gyze Takum:

I=J-4=0,02:9-10° = 18 MKA.

MoskHa 0a4uTH, TO BEJIMYUHA CTPYMY JOCUThH HE3HAUHA. AJie B1JJOMO, 110 Ha PiBHI
HEpPBOBOi CUCTEMU IMOJIApU3AIlisi HEPBOBOTO BOJIOKHA MOXE MPOSBISATUCA BXKE Ha
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ctpymax y 50 MxA [5]. ToOGTo, 3MiHIOHOUM BIJCTaHh MDK MAar”iTaMH IIUISIXOM
HapOIIyBaHHS iX KUIBKOCTI MOKHA CATHYTH TaKWUX BEJIUYHH, K1 OyTyTh JOCTATHI IS
MIPOSIBIICHHS MaTEMaTHUYHO JOKA30BUX 3HAUYCHb HABEJICHOTO CTPYMY.

3a maHUMHU TTapaMeTpamMu MOXKHA 3pOOUTH BUCHOBOK, IO ¢ BKA3aHUMH HaBEICHUN
CTPYyM JIOCUTh MaJIeHbKUU Ta Oe3meuHuil 1js puboK, SKUil € Ha PIBHI MPUPOAHUX
010eTeKTpUYHUX CUTHANIB. Takuii CTpyM He 3MOXKe HAIIKOAUTH pUOIl, ajae Moxe OyTu
3apeECTPOBAHMM 11 €JIEKTPOCEHCOPHOIO CUCTEMOIO. 3alponoHOBaHa cxiquacra Gpopma
JUTSL pO3pOOJIEHOTO aKBapiyMy J1a€ MOXKJIMBICTh HAPOIIyBaTH KUIbKICTh MarHiTiB 3 000X
CTOpIH, TUM CaMUM MiAIiMaOun piB€Hb HABEACHUX CTPYMIB JI0 HAsIBHO BUPAKCHHUX
JUIsl pyO 3HAYCHBD.
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Abstract
Artificial Intelligence is transforming modern civilization by establishing a new

cognitive foundation for scientific research, engineering systems, cybersecurity, and
education. This study proposes Artificial Intelligence as the core infrastructure of
future knowledge society, enabling autonomous learning, predictive computation, and
intelligent decision-making. Al-driven scientific methodology enhances discovery
processes through high-dimensional data analysis, simulation-based experimentation,
and automated knowledge generation. In engineering and information technology,
artificial intelligence supports intelligent software development, system optimization,
and adaptive computational architecture. Cybersecurity systems are evolving toward
predictive intelligence models capable of detecting digital threats before system
intrusion occurs. In education, Al enables personalized learning environments,
cognitive performance prediction, and adaptive teaching methodologies. The study
concludes that Artificial Intelligence represents the structural foundation of post-
industrial scientific civilization, where human creativity and machine intelligence
coexist in synergistic development.

Keywords: Artificial Intelligence, Cognitive Infrastructure, Autonomous Systems,
Intelligent Education, Cybersecurity Al.

1. Introduction

The rapid advancement of modern civilization is deeply connected with

technological intelligence systems that enhance human cognitive capacity and
scientific productivity. Throughout history, humanity has continuously developed tools
to extend intellectual ability, beginning from mechanical computation mechanisms and
progressing toward modern artificial neural intelligence architectures. Artificial
Intelligence represents the highest stage of computational evolution, enabling
machines to simulate cognitive processes such as perception, logical reasoning,
adaptive prediction, and autonomous learning. Unlike classical computing systems that
operate under predefined algorithms, Artificial Intelligence systems possess dynamic
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learning capability that allows continuous optimization based on environmental data
interaction. The global scientific community is currently witnessing a paradigm shift
where knowledge generation is no longer exclusively dependent on human intellectual
labor. Instead, hybrid intelligence ecosystems are emerging, combining human
creativity with machine computational efficiency. Artificial Intelligence is becoming
an essential component of scientific discovery processes. Modern research
environments utilize machine learning models for large-scale data analysis, complex
system simulation, and high-precision forecasting. In domains such as engineering,
medicine, cybersecurity, and education, Al-based systems are significantly improving
operational reliability and decision-making accuracy. Another important aspect of
Artificial Intelligence development is the transition toward autonomous system
architectures. Autonomous intelligence refers to computational entities capable of self-
optimization, adaptive learning, and real-time decision execution without constant
human supervision. The objective of this thesis is to analyze Artificial Intelligence as
a fundamental cognitive infrastructure of future civilization and to propose a theoretical
model describing Al-driven scientific and technological transformation.
2. Civilization Cognitive Infrastructure Theory

Artificial Intelligence is not merely a computational technology but an emerging
structural layer of global civilization intelligence. The Civilization Cognitive
Infrastructure Theory proposed in this thesis suggests that future knowledge society
development will depend on integrated Al ecosystems functioning across scientific,
technological, and educational domains. Civilization advancement can be
mathematically conceptualized as a dynamic cognitive expansion process driven by
artificial intelligence systems.

3. Scientific Epistemology Transformation
Artificial Intelligence introduces data-driven scientific knowledge generation.

Table 1.
Dimension Classical Science Al-Augmented Science
Hypothesis Human reasoning Autonomous discovery
Experiment Physical laboratory Simulation ecosystem
Data Processing Statistical methods Deep learning models
Prediction Approximation Adaptive intelligence

___SCIENTIFIC DISCOVERY PIPELINE

Figure 1. Scientific Discovery Learning Model
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Source of the figure: Author’s conceptual design generated with the assistance of
Gemini Al

4. Intelligent Information Systems Engineering
Future software engineering will be based on self-evolving code ecosystems.
Key technologies:
e Autonomous debugging systems
Predictive architecture design
Self-optimization algorithms
Intelligent database management
5. Information Measurement Intelligence
Al improves measurement science by introducing adaptive sensing.
Functions include:
¢ Noise reduction intelligence
e Environmental context modeling
e Sensor anomaly detection
6. Cybersecurity Cognitive Defense
The evolution of digital society has significantly increased the complexity of
cybersecurity challenges. Traditional protection mechanisms are no longer sufficient
to defend against intelligent and adaptive cyber threats. Modern cyberattack systems
may employ autonomous algorithms capable of learning system vulnerabilities.
Artificial Intelligence introduces predictive defense strategies that transform
cybersecurity from reactive protection into proactive intelligence-based security
architecture. Future cybersecurity ecosystems will operate through continuous
behavioral monitoring, threat probability estimation, and autonomous response
activation.
Key components of cognitive cybersecurity include:
e Behavioral anomaly detection networks
Intelligent encryption adaptation systems
Autonomous firewall learning engines
Neural threat forecasting models
Multi-layer identity verification intelligence
. Computer Engineering and Hardware Intelligence
Computer engineering is undergoing a fundamental transformation from
deterministic hardware design toward cognitive hardware architecture. Traditional
processors operate based on predefined logic sequences. In contrast, future intelligent
hardware systems will possess adaptive computational capabilities. Neuromorphic
engineering represents one of the most promising research directions. Inspired by
biological neural networks, neuromorphic processors aim to replicate synaptic
information transmission mechanisms.
Major technological trends include:
e Energy-efficient neural computation units

J o6 o o
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Quantum computing hybrid processors
Self-optimizing circuit topology design
Al-integrated microarchitecture development
Intelligent thermal regulation hardware
The convergence of Artificial Intelligence and hardware engineering will enable
ultra-high-performance computing platforms. Future intelligent machines will operate
as self-learning computational entities capable of adjusting internal architecture
parameters based on workload characteristics.

8. Computer Science Meta-Discipline Evolution

Computer Science is transitioning from classical algorithmic science to meta-

cognitive computational science. The next generation of computer science research
will focus on systems that can improve their own algorithms through continuous
learning.

Key research domains include:

e Autonomous Algorithm Evolution

Algorithms will no longer remain static. Instead, they will dynamically update their
structural logic based on environmental feedback.

e High-Dimensional Data Intelligence

Modern scientific research generates enormous volumes of data. Artificial
Intelligence provides tools for extracting meaningful patterns from high-dimensional
datasets.

e Emergent Computational Behavior

Complex system interactions may produce unexpected intelligent behaviors that
are not explicitly programmed.

e Global Knowledge Network Modeling

Future computer science platforms may operate as distributed knowledge
intelligence ecosystems connecting scientific institutions worldwide.

9. Artificial Intelligence in Education

Artificial Intelligence is revolutionizing modern educational philosophy by

transforming learning environments into adaptive cognitive ecosystems. Traditional
education systems are based on standardized teaching models that assume uniform
cognitive development among students. However, contemporary scientific research
demonstrates that learning processes are highly individualized and context-dependent.
Al-driven educational systems introduce dynamic pedagogical architectures that
respond to student behavior, knowledge retention rate, and cognitive performance
patterns. Machine learning algorithms can analyze student interaction data and predict
learning difficulties before academic failure occurs. This predictive capability enables
early intervention strategies and personalized curriculum optimization. Intelligent
tutoring systems represent one of the most significant applications of Artificial
Intelligence in education. These systems function as autonomous pedagogical
assistants capable of delivering instructional guidance, evaluating student responses,
and adjusting learning complexity in real time. Future educational institutions will
gradually transform into hybrid human - machine knowledge ecosystems. In such
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systems, teachers will transition from information transmitters to cognitive mentors
who supervise Al-assisted learning processes.
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Figure 2. Al Education Optimization Model

Source of the figure: Author’s conceptual design generated with the assistance of
Gemini Al

Artificial Intelligence will enable education systems to maximize knowledge
absorption efficiency while minimizing learning time and cognitive overload.
10. Ethical Governance of Artificial Intelligence

The rapid development of Artificial Intelligence introduces complex ethical,
social, and philosophical challenges. Autonomous decision-making systems must be
designed under strict ethical governance frameworks to ensure responsible
technological evolution. One of the primary ethical concerns is algorithmic bias.
Machine learning models trained on unbalanced datasets may generate discriminatory
outcomes. Therefore, fairness-aware learning architectures must be implemented in
intelligent systems. Privacy protection represents another fundamental challenge in Al
civilization. Large-scale data collection systems require advanced encryption protocols
and secure data management infrastructure.

Human intellectual sovereignty must be preserved in the era of autonomous
intelligence. Artificial Intelligence should function as an augmentation technology
rather than a replacement for human cognitive creativity. International cooperation is
necessary to establish global regulatory standards for Artificial Intelligence
development. Organizations and research institutions must collaborate to ensure ethical
Al deployment across scientific, engineering, and educational domains.

Responsible Artificial Intelligence development must prioritize:

e Transparency of algorithmic processes

e Accountability of autonomous systems

e Security of personal information

e Fairness in decision-making models

e Sustainable technological growth

11. Conclusion

Artificial Intelligence is fundamentally transforming the structure of human
civilization by establishing a new paradigm of cognitive infrastructure. The transition
toward autonomous intelligence society represents one of the most important
technological revolutions in human history. Scientific research will increasingly rely
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on Al-powered discovery systems capable of analyzing high-dimensional datasets and
generating novel hypotheses. Engineering disciplines will integrate intelligent
automation networks that optimize industrial production, energy consumption, and
system reliability.

Education will evolve into adaptive knowledge ecosystems where learning
content is dynamically generated according to individual cognitive requirements.
Artificial Intelligence will support lifelong learning models that extend beyond
traditional institutional boundaries. Cybersecurity systems will transform into
predictive defense intelligence architectures capable of identifying threats before they
manifest.

Despite these technological advantages, ethical governance remains a critical
requirement for sustainable Al civilization. Human creativity, moral responsibility, and
scientific curiosity must remain central components of future technological
development. The future of civilization will be defined by the harmonious interaction
between human intelligence and artificial cognitive systems. Artificial Intelligence is
therefore not merely a technological tool but the foundational cognitive infrastructure
of the post-industrial knowledge society.

References:

1. Alan Turing (1950). Computing Machinery and Intelligence. Mind, 59(236),
433-460. Introduced the Turing Test and formal machine intelligence discussion.

2. John McCarthy et al. (1956). A Proposal for the Dartmouth Summer Research
Project on Artificial Intelligence. Foundational document establishing Al as a research
discipline.

3. Claude Shannon (1948). A Mathematical Theory of Communication. Bell
System Technical Journal, 27(3), 379—423. Introduced entropy and information theory.

4. Norbert Wiener (1948). Cybernetics: Or Control and Communication in the
Animal and the Machine. MIT Press.

5. Vladimir Vapnik (1995). The Nature of Statistical Learning Theory. Springer.

6. Geoffrey Hinton (2006). Reducing the Dimensionality of Data with Neural
Networks. Science, 313(5786).

7. Yann LeCun, Bengio, Y., Hinton, G. (2015). Deep Learning. Nature, 521, 436—
444,

8. Yoshua Bengio (2009). Learning Deep Architectures for Al. Foundations and
Trends in Machine Learning.

9. Jirgen Schmidhuber (2015). Deep Learning in Neural Networks: An Overview.
Neural Networks, 61.

10. Deep Learning. Comprehensive mathematical deep learning framework.

11. Pattern Recognition and Machine Learning. Probabilistic machine learning
models.

12. Artificial Intelligence: A Modern Approach. Global Al systems reference.

26



COMPUTER SCIENCE
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

IMPLEMENTATION OF A METHOD FOR AUTOMATIC
GENERATION OF TACTILE FEEDBACK IN A VIRTUAL
ENVIRONMENT

Kulyk Yurii-Marko

Postgraduate Student

Department of Automated Control Systems

Lviv Polytechnic National University, Lviv, Ukraine

Batiuk Anatolii

Associate Professor

Department of Automated Control Systems

Lviv Polytechnic National University, Lviv, Ukraine

Abstract. The problem of credible haptic feedback in virtual reality systems
remains one of the central topics in contemporary human-computer interaction research,
as the absence or inadequacy of tactile sensations substantially reduces the sense of
presence and produces a perceptual conflict between what the user sees and what they
physically feel, a sensory mismatch that degrades both interaction quality and cognitive
performance [1, 2]. Classical approaches require manual assignment of vibration
parameters for each object or event individually, which makes scaling to dynamically
generated scenes practically impossible [3]. This research presents a method for
automatic synthesis of tactile signals directly from the physical properties of materials,
eliminating hand-authored effect tables and providing adaptive haptic responses for
any scene object without prior configuration.

Keywords: haptic feedback, virtual reality, material synthesis, SteamVR,
vibrotactile perception, game engine, physical simulation, Garry's Mod.

System architecture. The proposed system is built around a six-stage scene
synthesis pipeline implemented in Lua within the Garry's Mod environment, using the
VRMod binary module for SteamVR hardware access. Every physical entity passes
sequentially through discovery, classification, property assignment, physics init,
constraint resolution, and activation stages, after which it is registered in a persistent
scene graph with a fully computed physical descriptor. The pipeline operates under a
per-frame time budget of 2 ms by default, preventing framerate drops even on complex
scenes, and is complemented by incremental five-second updates and a hook for
deferred synthesis of newly spawned objects.

Material classification and descriptor inference. The physical descriptor, a
structured record of mass, friction, restitution, density, volume, surface area, inertia
tensor, and material class, forms the foundation for all subsequent signal computation.

Material classification proceeds through three levels: analysis of the physics
object's surfaceprop string mapped against a nine-class classification: metal, wood,
glass, plastic, organic, concrete, fabric, liquid, energy. A downward ray trace to resolve
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the surface “MAT *” constant from the Source engine, a keyword search in the model
path as a fallback, ensuring correct classification even for non-standard objects.
Default physical constants are approximated from real SI values - metal receives a
density of 7800 kg/m? and restitution of 0.30, concrete 2300 kg/m? and 0.15, fabric
300 kg/m? and 0.05. Research on haptic object exploration confirms that the human
tactile system is highly sensitive to precisely these material properties, surface
compliance, friction, and thermal conductance, making them well-suited as the basis
for signal parametrization [5].

Haptic signal synthesis model. The core function “Compute-Haptic-Signal”
derives frequency, amplitude, and duration from the descriptor without any lookup
tables. First, a normalized hardness is computed as: hardness = (density/8000) x
(1 — friction) * (0.5 + 0.5 * restitution) , yielding a dimensionless value in [0,1] .
Vibration frequency is then linearly mapped from hardness into the range 20 — 300Hz,
consistent with the sensitivity profiles of Pacinian corpuscles and Meissner's endings
[4]. Amplitude follows as clamp(force,orm X (0.3 + 0.7 X restitution), 0.05,1.0) ,
amplifying the response for elastic materials and attenuating it for damping ones.
Duration varies inversely with hardness between 0.03s and 0.25s, reproducing the
physical decay of vibrations in different media. Eight event envelopes (hit, collision,
pickup, drop, throw, wall touch, entity touch, held impact) further scale amplitude
and duration contextually, each carrying a minimum guaranteed amplitude so that even
a light touch against a soft surface produces a perceptible impulse.

Interaction detection and hardware integration. Three independent detection
channels provide complete coverage of physical contacts. Hand-to-wall contact is
identified by monitoring flag of the collision shape structure, with a ray trace used to
resolve the exact wall material at the moment of first contact. Hand-to-entity contact is
detected via a sphere collision check of radius 2.75units, firing only on transitions to
new entities to prevent signal flooding. Held-object collisions are tracked by two
parallel methods: delta-distance analysis between hand and object positions, and a
periodic hull trace along the object's movement vector. Independent per-hand
cooldowns of 30 — 150ms prevent saturation, and any impulse below amplitude 0.01 is
discarded before reaching the hardware layer. A public API exposes both direct
parameter control via “TriggerHaptic” and material-driven synthesis via
“TriggerMaterialHaptic” function.

Conclusions. The proposed method demonstrates the viability of building a fully
adaptive haptic system for an arbitrarily complex virtual environment without manual
effect authoring, relying solely on parameters already present in the physics engine.
The six-stage synthesis pipeline ensures scalability, the three-level material heuristic
ensures robustness to incomplete data, and the event envelope system ensures
contextual adequacy of tactile sensations. Further work includes calibrating model
constants through psychophysiological user studies and investigating frequency-
modulated pulse waveforms as replacements for constant-frequency rectangular
impulses.
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BIIVIUB KOJIBOPY TA ®AKTYPU ONNOPATKEHHS HA
CIHIPUHUHATTA BHYTPILIHLOI'O TIPOCTOPY

CaBuyk Aprem €BresiiioBmny,

CTYJIEHT 3 KypCy CHeIiaabHOCTI

192 «byaiBHUITBO Ta UBLIbHA IHXKEHEPIY,

Cymcpkuit haxoBuil Kosemk OyIIBHUIITBA Ta apXITEKTypHU

dinoHoBuY Asina BiraJiina,

CTYJIEHTKa 3 KypCy CITeiaIbHOCTI

192 «byaiBHUITBO Ta UBLIbHA 1HXKEHEPISY,

CyMcbkuil (paxoBHil KoJiek OyA1BHULITBA Ta apXITEKTypHU

Tapanenko Cepriu BikropoBuu
BHKJIaJay,
CyMchkuil (paxoBHil KoJie K OyA1BHULITBA Ta apXITEKTypHU

Konip € HeBiA’€MHUM KOMIIOHEHTOM apXiTEKTypHOI'O CEpEIOBUIIA Ta OJHUM 13
KJIFOUOBHX 3aC001B (pOPMYBaHHS BHYTPIIIHHOTO MPOCTOPY, OCKIJIBKU BILUIMBAE HA MOTO
€CTETUYHY BUPA3HICTh, (DYHKIIIOHAJILHY OpraHi3aIliio Ta MCUXO0EMOIlIHE CIPUIHATTS
moauHoI0. BiH BuUKOHYye i1H(MOpMaIiiHy, €CTETHYHY Ta IICHUXOJIOTIUHY (DYHKIII,
3a0e3nedye 30HyBaHHS MPUMIIICHHS, TAKPECITIOE apXITEKTYPHI €IEMEHTH Ta CHpHUSE
opi€HTaIlli B MPOCTOPi, BOJHOYAC (OPMYIOUHN IHAUBIAYaTbHUN XapakTep iHTep epy. [1,
2]

BiariHok sk 06a30Buii mapameTp KOJhOPY BU3HAYAETHCA JOBXHHOKO CBITJIOBOI
XBWJI1 Ta (hOpMy€ NEPBUHHE €MOLIHE BPa)XXE€HHs BIJ MPOCTOPY: HANPUKIAJ, TEIl
KOJIbOPU BI3yaJIbHO HAOJMKAIOTh MOBEPXHI M aKTUBI3YIOTh CEPEIOBHUILE, TOIl SK
XOJIOJIHI CTBOPIOIOTH €(PEKT BIJAAJICHHS Ta MPOCTOPOBOI TIMOMHU. SICKpaBiCTh
XapaKTEPU3y€ CTYIMiHb CBITIIOTH KOJIbOPY 1 BIUIMBAE HA BIAUYTTS 00’ €My IPUMIIICHHS,
aJKe CBITJII MOBEPXHI BIAOMBAIOTH OUTbLIE CBITA Ta ONTUYHO PO3LIUPIOIOTH MPOCTIP,
a TeMHl - 3MEHIIYIOTh HOro Ta CTBOPIOIOTH KaMmepHy artmocdepy. HacuuenicTsb
BHU3HAYa€ 1HTEHCUBHICTh KOJIbOPY i Oe3mocepeHbO BILIMBAE HAa PIBEHb Bi3yallbHOI
aKTUBHOCTI 1HTEp €PY, OCKUIBKA BHCOKOHACUYEHI BINITIHKH NPHUBEPTAIOTH yBary Ta
(GOpPMYIOTh aKIICHTH, a MPUTIYIICHI - HAOMMXKAIOTh TPOCTIP A0 HEUTPATBHOTO 1
CIIOKIMHOTO cepenoBuina. [3, 4]

UwucTi, macTenbHi, CBITII, TEMHI Ta SCKpaBl KOJHOPHU MO-PI3HOMY BIUIMBAIOTH HA
COPUMHATTS KOMIIO3UIIli, aJ/pKe TMepIll BUKOPUCTOBYIOTHCS MEPEBAXKHO IS
aKIICHTYBaHHSI, TOJII SIK MEHII HAacW4eHl U CBITIl (PopMyrOTh rapMoHiiiHE (QOHOBE
cepenoBuIe. [4]
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dakTypa ONOPSIKEHHS € BAXKJIMBUM UYUHHUKOM MPOCTOPOBOTO CIPUHHSITTS,
OCKIIBKM XapaKTep NOBEpXHI BH3HA4Ya€ CMOCI0 BIIOUTTS CBITJIa, BIUIMBAaE Ha
IHTEHCUBHICTH KOJIOPY Ta 37]aTHA MOCHIIIOBATH a00 MOM SKIIIyBaTH HOTO Bi3yalbHUN
edext (puc. 1). I'magki Ta rIsHIIEB] TOBEPXHI MiICUIIOIOTH SICKPABICTh 1 CTBOPIOIOTH
BITUYTTS JIETKOCTI Ta BIIKPUTOCTI MPOCTOPY, TOJI SIK MATOBI il penbedHi dakTypu
MOTJIMHAIOTH CBITJIO, (POPMYIOTh M’SKE PO3CISIHE OCBITIEHHS Ta JOJAIOTH 1HTEP €pY
rMMOMHA ¥ TakTWiIbHOI BupasHocTi. Komip y moemnanHi 3 (akTyporo Moxke
BUKOHYBATH YTHIITApHY, IEKOPATUBHY a00 CUMBOJIIYHY (DYHKIIIO, ITIICHITFOIOUH a00
MAacCKyIOUHd OKpeMi eJIEMEHTH KOMIIO3HIIli Ta BijoOpa)karouu KyJIbTYypHI ¥ COIliaJibHI
KOHTEKCTH cepenopumia. [1, 3]

PucyHnok 1. 3pa3ok Bi3yanbHOI JIETKOCTI CHPUUHSTTS MaTOBOI (PAKTYpH CTIH.
Jlxepeno pucyHka: [9]

Komip € BU3HaYaJIbHUM YMHHUKOM (POPMYBaHHS aTMOC(EpPH THTEP €PY, OCKUIBKU
3abe3neuye 10 90 % nepBUHHOT BizyanbHOI 1H(OpMaIlii Ta 6e3rmocepeIHbO BIUIMBAE HA
EMOIIIHUHN CTaH, TOBEAIHKY ¥ OI[IHKY MPOCTOPY J0AMHOI0. [IcnxoemMomiifHui BIIJIMB
KOJILOPY MPOSIBISIETHCS Y 3/TATHOCT1 CTBOPIOBATH BLIUYTTS Teria ab0 X0JIOAY, JIETKOCTI
ab0 BaromMocTi, aKTUBHOCTI ab0 CITOKOIO, IO JIO3BOJISIE CBIJOMO BHKOPHUCTOBYBATU
KOJIOpUCTUYHI 3aco0u 117151 hopMyBaHHS KOM(OPTHOTO BHYTPIIIIHHOTO CEPEIOBUIIIA.

Teruti konpopu (4epBOHUM, TOMAPAHUYECBUH, KOBTUH) CTUMYJIIOIOTH (D1310JIOTTUHY
AKTUBHICTh, MIJBUILIYIOTh PIBEHb €HEPrii Ta ONTHYHO 3MEHIIYIOTh MPOCTIP, TOMl SIK
XOJIO/IHI (CUHIN, 3eTeHuH, (P10JIETOBUI) CIPUSIIOTh KOHUEHTpAIlll, 3HUKEHHIO CTPECY
Ta BI3yaJlbHO PO3LIMPIOIOTH cepeaoBuie. CBiTii BiATiHKM (O1IMH, CBITIO-CipHid,
OeXeBUl, MacTeabHI XOJIOAHI TOHHW) BIOMBAIOTH CBITJIIO Ta CTBOPIOIOTH €(EeKT
MPOCTOPOBOTO POIIUPEHHS, IO OCOOIMBO aKTyalbHO ISl HEBETUKUX TPUMIIICHb.

XO0J0AH1 KOJIbOPU BI3YaJIbHO «BIIJQJISIIOTH) TMOBEPXHi, MOCHUIIOYH BIAUYTTS
rOuan. TemH1 Ta HacuyeHl BIATIHKA (rpadiToBUM, TEMHO-CUHINW, Oo0pIo,
IIIOKOJIAJTHUHM) TIOTJIMHAIOTH CBITJIO, ()OPMYIOTh KaMEPHICTh 1 3MEHIIIYIOTh MPOCTID,
TOMY JOLUIbHI TEPEBAXHO SK akieHTHI. KOHTpacTHI TOE€IHAHHS JIO03BOJIIOThH
KOPUTYBATH TPOTOPIIIi: CBITII OiYHI CTIHU PO3IMIUPIOIOTH KIMHATY, TEMHUW TOpEIlb
CKOpOYye€ 11 TOBXKUHY; BEPTUKAJIbHI aKIIEHTH IMiABUIIYIOTh CTEJI0, TOPU3OHTAIBHI -
PO3IIMPIOIOTH TPUMIIIEHHS. 5, 6]

OxpeMi KOJIbOPH MalOTh y3arajibHEH1 MCUXOJIOTIUHI XapaKTEPUCTUKU: YSPBOHUH 1
MIOMapaH4YeBU aKTUBI3YIOTh, >KOBTUW CTUMYJIIO€ MHCIEHHS, 3€JCHUN crpuse
BIIHOBJICHHIO, CHHIA 1 OJAKUTHUU 3aCMOKOIOIOThH, (PIOJIETOBUI aCOLIIOETHCS 3
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KPEaTUBHICTIO, KOPUYHEBUH - 31 CTAOIBHICTIO, CIpUM - 3 HEUTPAJIbHICTIO, YOPHUH - 3
CUJIOI0 ¥ KOHTPACTOM, OUTHI - 3 TTpOoCcTOpoM 1 ducToTor0. Dizionoriyamii MexaHi3M
BIUTMBY KOJBOPY IIOB’S3aHUM 13 PEaKIli€l0 HEPBOBOi CHCTEMH Ha CBITJIOBI XBWII,
PETYJIIOIYH TOPMOHAIBHI IPOIIECH, PIBEHb 0aIbOPOCTI Ta eMOIIIHMIA cTaH. [7]
AxkuentHuil komip ¢dopMmye (POKyCHy TOUKY Ta AWHAMIKY 1HTEp epy (puc. 2).
Ontumanehoro € mpomnopuis 60-30-10 (ocHOBHMIA, AOAATKOBHM, aKIIEHTHUI).
Haanuimok sickpaBux BIATIHKIB CTBOPIOE Bi3yaJbHE MEpEBaHTaXXEHHA. [ apMOHIHICTD
MaJIITPX BU3HAYAETHCS Y3TOJKEHICTIO aKIIEHTIB 13 (PYHKITI€I0 TPUMIIIEHHS. [§]

7 &
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Pucynoxk 2. KonsopoBa naniTpa iHTep €py BiTalbHI 3 aKIICHTHUM T1PYUYHUM
BIITIHKOM JIMBaHy.
Jlxepeno pucyHka: [9]

CHOpuiHATTA KOJNBbOPY TaKOX 3aJeXKUTh BII TUIy cBITJIA. JleHHe CBITIIO
MIJKPECITIOE XOJOAHI BIATIHKYA Ta IPUPOAHY HACHUYEHICTb, TEIJIEC IITYYHE OCBITIECHHS
MTOCUJTIOE JKOBTO-YEPBOHY T'aMy, XOJIOJIHE - CUHBbO-3eJeHy. OuH 1 TOH caMHil KOJip
3MIHIOETBCA 3aJ€KHO BiJ 1HTEHCHUBHOCTI Ta HaNpsIMKY OCBITIEHHA. PiBHOMIpHE
OCBITJICHHS MIJIKPECIIOE€ TIMOMHY KOJhOpPY Ta 3a0e3rneuye rapMOHIMHE CIPUIHSATTS
npocTopy. [8]

By3bki npuminieHHss Ha0yBarOTh €PEKTy «TYHEIO» 3a YMOB TEMHOI MaJIiTpU Ta
HEpIBHOMIpHOTO OCBITJIEHHS (puc. 3). Iy ioro 3MeHIIIeHHS BUKOPUCTOBYIOTh CBITIII
XOJIO/THI BIATIHKY JUISL CTiH 1 CTEN, J€ CTeNsI Ma€ OyTH HAWCBITIIIION IUIONIMHOIO.
AKIIEHT Ha TOPIEBIA CTiHI JO3BOJSIE BI3yaJIbHO CKOPOTUTH JOBXKHHY MPOCTOPY.
['opu3oHTaIBHI €IEeMEHTH PO3IIUPIOIOTH KOPUAOP, A3€pKaja MiJACUIIOITh TIHOUHY.
PiBHOMIpHE OaraTopiBHEBE OCBITJICHHS MIHIMI3y€ TiHI Ta 3MEHIIy€ BIIUYTTH
3aMKHEHOCTI.
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Caitia crens (0unid abo ayXxe CBITIAMN XOJOJHUN BIJITIHOK) CTBOPIOE LITIO31I0
BHCOTH 32 PaXyHOK MaKCHMAJbHOTO BITOWTTA CBiTia. 3MEHIIEHHS KOHTPACTy MIXK
CTIHAMH 1 CTesiel0 a00 BUKOPHCTAHHS BEPTHKAIBHUX €JIEMEHTIB (IITOPH BiA CTEi,
BEPTHKAIbHI BI3EPYHKH) JOJATKOBO «BUTATYE» TMpocTip yropy. OcBiTieHHS,
COpsSMOBaHE Ha CTENIO, MIJCHIIOE €(PEeKT MIABUIICHHA. A OT MacHBHI JIOCTPU
BI3yaJIbHO 3HIKYIOTh BUCOTY. [6]

PO3WUPEHHSA nidkpecneHHs 3ByxeHnsn
npocmopy 20pU30HMAALHOCMI npocmopy
npocmopy

MyHenbHUU edekm 3XUMAHHS nodobxeHHs
npocmopy npocmopy

po3din 3MeHWeHHs 3MEHWeHHS 2nuduHu
npocmopy Bucomu NPUMIWeHHS

Pucynok 3. BapianTu BIJTMBY TEMHUX 1 CBITJIMX KOJbOPIB HA CIIPUMHATTS IIPOCTOPY.
Jlxepeno pucyHnka: [9]

Omxe, Komip  BHUCTYNa€  KOMIUIGKCHUM  IHCTPYMEHTOM  (popmyBaHHSA
apXiTeKTYPHOTO IHTEp €pPY, MMOETHYIOUN €CTCTHYHI, (yHKITIOHATBHI Ta ICUXOEMOITIHHI
aCIIeKTH IIPOCTOPOBOTO CEPENOBHINA. Moro mapamMeTpu - BiATiHOK, CBIiTIOTa Ta
HACHUYEHICTh - y B3aemojlii 3 (akTyporo matepialiB 1 XapakTEepOM OCBITICHHS
BHU3HAUAIOTh BI3yallbHE CIPUUHATTS 00’€My, Iponopuii 1 atMochepu NpUMILICHHS.
CBiioMe BUKOPHUCTAHHS KOJOPUCTHUYHUX 3aKOHOMIPHOCTEH 03BOJISIE KOPUTYBATH
IPOCTIip, MIACUIIOBATH (PYHKIIIOHATIbHE 30HYBAaHHS, CTBOPIOBATH KOM(OPTHI YMOBU
nepeOyBaHHs JIIOJIUHU Ta (OPMYBATH EMOIIIITHO BUpa3HE cepeIoBUIIe. TakuM YUHOM,
KOJIIP CJIIJI pO3TJISiaTH HE JIMIIE K JEKOPATUBHUHN €JIEMEHT, a K OJUH 13 0a30BUX
IHCTPYMEHTIB apXITEKTYPHOTO MIPOEKTYBAHHS BHYTPIIIHBLOTO MIPOCTOPY.
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TEOPETUYHI 3ACAJIU IIOBYJAOBU CUCTEM
INPOI'HO3YBAHHA KIBEPIHHUJIEHTIB Y
KOPIIOPATUBHHUX MEPEKAX I3 BUKOPUCTAHHAM
METOAIB LITYYHOI'O IHTEJEKTY

IBan4yenko €Brenist BikTopiBHa
I.T.H., ipodecop, nupektop HHIKB3I
Jlep>kaBHMM yHIBEpCUTET 1H(POPMAIIHHO-KOMYHIKALIMHUX TEXHOJIOT1i

bepecrana Tersana Bosoaumupisaa
3actynHuk nupekropa HHIKB3I
Jlep>xaBHUI yHIBEepCcUTET 1HPOPMAIIHHO-KOMYHIKAIIITHIX TEXHOJIOT1i

AHoOTALIfA:

CtpiMKuil pO3BUTOK HUGPPOBUX TEXHOJIOTH, MacmTabyBaHHS KOPHOPATHBHHX
iHMOopMaIIHHUX IHPPACTPYKTYp Ta 3pOCTAHHS CKJIATHOCTI Kibep3arpo3 3yMOBIIOIOTh
HEOOX1HICTh MEPEXOy BiJ PEAKTUBHUX MOJIEJICH BUSBICHHS 1HIUACHTIB 0 CUCTEM
iXHPOrO TMPOTHO3YBaHHA. TpaAMIiiiHI MIAXOIW, OPIEHTOBAaHI IEPEBAKHO Ha
CUTHATYpPHUU aHali3 1 KOpeJALiiHI MpaBuiia, BUABISAIOTHCA HEJOCTATHIMU B YMOBAX
0aratocTyneHeBuX, CKOOPJIMHOBAHUX Ta zero-day arak. Y 3B’S3Ky 3 LIUM OCOOJIMBOI
aKTyaJIbHOCTI HaOyBae (popMyBaHHSI TEOPETUUHUX 3aca]] MOOYAOBH IHTEIEKTyaIbHUX
CUCTEM IIPOTrHO3yBaHHs KIOEPIHUUEHTIB Y KOPIIOPATUBHUX MEPEKAX.

Y po0oTi mpoaHami30BaHO METOAOJOTIYHI TPHUHIMIIA CTBOPEHHS CHUCTEM
MPOTHO3YBaHHS HAa OCHOBI METOMIB IITYYHOTO 1HTEJIEKTY, 30KpeMa MAIIMHHOTO Ta
IJIMOWHHOTO HAaBYaHHS, MIOBE/IIHKOBOTO aHATI3y Ta aIrOPUTMIB BUSBJICHHS aHOMAaiil.
OOrpyHTOBAaHO HEOOXIMHICTH IHTETpaIlli Mojaelel 0OpOOKU BEIUKHX TeTEPOreHHUX
JTaHUX, MEXaHI3MIB KOpeJsAiii moaiil Oe3MeKu Ta aJanTUBHUX aJITOPUTMIB HAaBYAHHS
it (opMyBaHHS MPOAKTUBHOI MojelNi Kibep3axucTy. Po3risiHyTo KoHIENTyalbHI
MIIX0MU 10 MOOYJOBM OaraTopiBHEBOI apXITEKTYypH CHUCTEM IMPOTHO3YBAaHHS, IO
MOEAHYE MOIydl 300py JaHUX, AHAJITUYHUNW KOMIIOHEHT, MPOTHO3HUHN OJIOK 1
MEXaHI3MH aBTOMATH30BAaHOTO pearyBaHHS.

[Toka3zaHo, 110 BUKOPUCTAHHS 1HTEICKTYaIbHUX MOJEJCH JT03BOJISIE IMiABUIIUTH
TOYHICTh BUSBJICHHS NIPUXOBAHUX 3aKOHOMIPHOCTEH PO3BUTKY aTak, 3HU3WTH PiBEHb
XUOHOITO3UTUBHUX CHPAIIOBaHb Ta 3a0C3MEYNTH paHHE BUSABJICHHS TOTCHINIMHMX
KiOEpIHLIUIEHTIB. 3aMpONOHOBAHI TEOPETUYHI MOJIOKEHHS (POPMYIOTh OCHOBY IS
MOJANBIIOT  PO3pOOKM  aNanTUBHUX CHUCTEM  aHami3y Ta  IPOTHO3YyBaHHSA
KIOEpIHIIU/IEHTIB Y KOPIIOPATUBHUX MEPEKAX, M0 BIAMOBIAAIOTH CY9aCHUM BUKIUKAM
udpoBoi TpaHchopmartii.

Kurouosi ciioBa:

CHUCTEMHU TPOTHO3YBaHHS KiOCPIHIUIEHTIB, KOPIOPATUBHI MEPEXKi; ITYyYHUHN
IHTEJIeKT; MAaIllMHHE HaBYaHHS; TJIMOWHHE HABYaHHS; BUSBJICHHS aHOMAIN;
MOBEIHKOBUI aHami3; zero-day araku; MpOaKTUBHHM KiOep3axucT; OaratopiBHEBa
apxiTekTypa 6e3nexku; nudpona TpaHchopmarris.
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CyuacHi KopropaTuBHI Mepexi (GyHKIIIOHYIOTh B YMOBaX BUCOKOI JTMHAMIYHOCTI
iHGOpMaIIHHUX TOTOKIB, PO3MOAUICHUX apXITEKTyp Ta aKTUBHOTO BUKOPHUCTAHHS
XMapHUX CEpBiICiB, IO ICTOTHO PO3IIMPIOE MOBEpXHIO aTaku. 3a gaHumu ENISA,
CydacHi  KiOep3arpo3w  XapaKTepU3YIOThCS  0araTOCTYNEHEBICTIO, TPHUBAIAM
JATEeHTHUM TEpIOJIOM Ta KOOPAMHAINEID MIX pPI3HUMH BEKTOpamMu BIUTUBY [1].
TpanuiiiiHi cCHCTEeMH BUSBIICHHS 1HITUACHTIB, 30kpeMa curHaTypHi IDS/IPS Ta rule-
based MexaHi3MU KOpENsALlli, OpIEHTOBAHI MEPEBAXKHO Ha (PIKCAIIIIO BXKE peaiz0BaHUX
aTak, 1m0 OOMexye iX e(EeKTHUBHICTh Yy BHUIIAJIKy zero-day 3arpo3 Ta CKIAIHUX
CKOOPJAMHOBAHUX CILICHApIiB [2,3].

VY 3B’S3Ky 3 IIUM aKTyali3yeThcsl MoTpeda mepexoy BiJ PEaKTUBHOI MapajaurMu
BUSIBJICHHS 70  IIPOAKTUBHOI  MOJENI  TNPOTHO3YBaHHS  KiOCPIHITUCHTIB.
[IporrHo3yBaHHs 103BOJIsIE€ 1ICHTU(DIKYBATU paHHI O3HAKU PO3BUTKY aTaKH, OIIHUTH
WMOBIpHICTh 11 eckanarii Ta chopMyBaTH MOMEPEIKYBaIbHI 3aX0JU /10 HACTAHHA
KpUTHUYHUX HACHiAKIB [4]. Takuii miaxia BIANOBIIAE CYYaCHUM TEHACHIIISIM PO3BUTKY
HayKH Mpo KibepOe3meKy, 1o nepeadavyaroTh IHTETpalliio aHATITHYHUX, TTOBEIHKOBUX
Ta MaTeMaTUYHUX MoJesel s (GopMyBaHHS aJalTUBHUX CUCTEM 3axHCTy [3.,4].

@®opMyBaHH CHUCTEM MPOTHO3YBaHHS  KIOEpIHIMACHTIB  0Oa3yeTbcsd  Ha
MDKIUCUUIUTIHAPHUX TEOPETUYHHMX MIAX0AAX, IIO TMOEAHYIOTh IOJOXKEHHS Teopii
iH(popMmaniiiHOT Oe3neKH, CTaTUCTUYHOrO aHalli3y, Teopii WMOBIpHOCTEH, Teopii
PU3UKIB Ta CyYaCHHX METOMAIB MAIIMHHOTO HaBYaHHSA. Takuil CHUHTE3 J03BOJISE
po3MIAIaTh KIOEPIHIUACHT HE SK 130JbOBaHy MO0, a AK €JIEMEHT CKJIAIHOTO
JUHAMIYHOTO TPOIECY, IO PO3BUBAETHCA B 4acl Ta (OPMYEThCA IIiJl BIUIUBOM
0aratb0x B3a€MOIIOB’sA3aHUX (HaKTOPiB. Y I[bOMY KOHTEKCTI KOPHOpaTUBHA MEpeka
BHUCTYIA€ $K BIJIKpUTA CKJIQJHA CHCTeMa, TOBEAIHKA SIKOT XapaKTepHU3yeEThCs
CTOXACTHYHICTIO, HEJIHIMHICTIO Ta HASBHICTIO JJATCHTHUX 3aJICKHOCTEH [4,5].

TeopeTHYHOI0 OCHOBOIO MOOYAOBH IIPOTHOCTHUYHHUX CHCTEM € KOHIICTIIIis
OaraTopiBHEBOIO MOHITOPHUHTY, IO IMependayae 1HTETpali0 MEPEeKeBOi, XOCTOBOI,
MPUKJIAAHOI Ta MOBEIIHKOBOI TEJIEMETPIi 3 MOJAJbIIO KOPEALieo noaii Oe3neku
[5]. baratopiBHeBiCTh A03BOJII€ 3a0€3MEUYUTH TOBHOTY CIIOCTEPEKEHHA Ta
MIiHIMI3yBaTl BTpaTy KPHTHYHO BaXJIMBUX O3HAK PO3BUTKY aTakd. [Ipu 1pomy
KOpEJSILIHHUN  aHalll3 BHUCTYNAa€ 1HCTPYMEHTOM  BCTAHOBJICHHS  NPUYUMHHO-
HACIIAKOBUX 3B’S3KIB MDK MOMIAMHM, IO PO3MOAUIEHI Yy Yaci Ta MpOCTopl
KOpPIOpaTUBHOI IHPpacTpykTypu. Takuii miaxig TpaHchopmye cucteMy KiOep3axucTy
3 Ha0OPYy PO3PI3HEHUX CEHCOPIB y €IMHY aHAIITUYHY €KOCUCTEMY [5,6].

BaxxnuBuM T€OpeTUYHUM TIPUHIIUIIOM € TEepexij Bia aeTepmiHoBaHuX rule-based
MEXaHI3MIB JI0 IMOBIPHICHHX MOJI€Niel OIlIHKM PHU3MKY, SIKIi BPaXOBYIOTh YacCOBY
JTUHAMIKY TIO/IiH, CTaTUCTUYHI 3aKOHOMIPHOCTI Ta MPUXOBaH1 3aJ€KHOCTI MK HUMHU
[6]. IMOBipHICHI TAXOAU MO3BOJSIOTH ()OPMYBATH OIIIHKW PIBHS 3arpo3d HaBIThH 3a
HEMoOBHOT a0o 3amrymiieHol 1H(oOpMaIii, MO € XapakTepHUM [JIs peaTbHuX
KOpIIOpaTUBHUX cepenioBuill. BukopucTanHs 0al€eCIBCBKUX MOJIENICH, MapKOBCHKUX
MpOLIECIB Ta METOJIB aHali3y 4YacoBUX pPsJIIB CTBOPIOE OCHOBY i MOOYIOBU
aJIalITUBHUX CHCTEM MPOTHO3YBaHHSA, 3JaTHUX OHOBJIOBATH CBOi IMapameTpu
BIIMOBITHO /10 3MiH cepeaoBuina [6,7].
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Jlo1mipHICTh 3aCTOCYBaHHS MeTOMIB data mining Ta MAaIIMHHOTO HABYAHHS IS
noOy/J0BM QJaNTUBHUX CHCTEM BHUSBICHHS ¥ MPOTHO3YBaHHA Kibep3arpo3
OOIPYHTOBYETHCSI pe3yJbTaTaMH CYYaCHUX JOCHIKEHb Yy cdepl Kibepbesneku [7].
30KpeMa, akIEeHTYEThCS yBara Ha MOMJIMBOCTI aBTOMATH30BAHOTO BUALICHHS
pEIeBAaHTHUX O3HAK 13 BEIUKHX MACHBIB TEJIEMETPUYHHX JAaHUX Ta BHUSBJICHHS
MPUXOBAaHUX 3aKOHOMIPHOCTEW PO3BUTKY aTak, IO HE MOXYTh OyTH 3adiKcOBaHI
TPaAUIITHUMU CUTHATYPHUMH ITiIX0/IaMU. BUKOpUCTaHHS 1HTENEKTYyaIbHOTO aHATi3y
JaHUX J103BOJIA€ (POPMYBATH AJIalITUBHI MOJIE, 3/1aTHI YTOYHIOBATH CBO1 MapaMeTpu
y TIpoIleCl HAKOMWYEHHS HOBOI 1H(oOpMaIlii Mpo MOBEIIHKY MEpPEKEeBUX 00’ €KTIB 1
KOpHUCTyBauiB [7].

Pazom 13 THM, JOCHIKEHHS y Taiy3i 3aCTOCYBAaHHS MAIIMHHOTO HABYaHHS B
KibepOe3nerll BKa3yloTh Ha HEOOXIIHICTh ypaXyBaHHS BIAKPUTOCTI Ta JUHAMIYHOCTI
MepesxxeBoro  cepeposuma  [8]. PeanmpHl  kopmopaTwBHI  1HGPACTPYKTYpH
XapaKTEepU3yIOThCA  TMOCTIMHOIO  3MIHOKO  KOH(Irypaiii, HaBaHTaKEHHA Ta
MOBEAIHKOBUX IIIa0JIOHIB, IIO ICTOTHO BIJIPI3HSETHCS B YMOB KOHTPOJBOBAHHMX
EKCIIEpUMEHTaIbHUX cepenoBull. Lle oO0yMoBmoe moTpedy B po3poOLi MOAENEH,
CTIMKMX J10 sIBUIA KOHLENTyalabHOro Apedy (concept drift), 3MiHM CTaTUCTUUHHMX
XapaKTEPUCTHK JaHUX, TpaHcopMalli MOBEAIHKM KOPUCTYBAdiB 1 MOSBU HOBHX,
paHillie HEBIJJOMUX THUIIB aTak [8§].

Takum 49uHOM, TEOpETHUYHI 3acaagd MOOYAOBH CHCTEM MPOTHO3YBaHHS
KiOepIHIIUJIEHTIB (OPMYIOThCS Ha IMEPETUHI CHUCTEMHOIO MiAXOAY, IMOBIPHICHOTO
MOJICIIFOBAHHS Ta METO/IIB IIITYYHOTO 1IHTENIEKTY, 110 TO3BOJISIE CTBOPIOBATH aJJalITUBHI
apXITEKTYpH, OPIEHTOBAHI HA PaHHE BUSBJICHHS PU3MKIB 1 MOMEPEKEHHS PO3BUTKY
aTak y KOpPIOpAaTUBHUX Mepexkax.MeTo0I0TIYHO CHCTeMa MTPOTHO3yBaHHS MTOBUHHA
BKJIIOUATH TaKi eTamu: 301p 1 HOpMaTi3alliio JTaHuX, BUAUICHHS pEJIeBaHTHUX O3HAK,
moOyI0OBy MOJIeJIl HaBYaHHS, OIIHKY 11 y3arajbHIOIYOi 3JaTHOCTI Ta 1HTETpaIliio y
nporiec NpuhHATTS pimeHb. OcobyiMBe 3HAUCHHSI Ma€ MpodiieMa He30alIaHCOBaHOCTI
BUOIpOK Ta ajanTallli Mojiejel 10 HOBUX TUMIB aTak [9].

Metoau mammuHoro HapyanHs (ML) ta rmubunHoro HaBuanHs (DL) BuctynaroTh
KJIFOUOBUM 1HCTPYMEHTOM (OPMYBAHHS CUCTEM NPOTHO3YBaHHS KIOEpIHIIMJIEHTIB.
Anroputmu knacu@ikamii, KiacTepusalii Ta BHIBICHHS aHOMAaNii 103BOJSIOTH
11eHTU(IKYBaTH BIAXWUJIEHHS BiJl HOPMAJIbHOI TMOBEIIHKM MEPEXEBUX OO0 €EKTIB 1
kopuctyBauiB [7,10]. [ToBeninkoBuii ananiz (UEBA-miaxin) 3a6e3nedye MOKIUBICT
BUSIBJICHHS BHYTPIIIIHIX 3arpo3 1 moyaTkoBux ¢a3 arak tumy lateral movement [11].

I'mu6Gunni weriponni Mmepexi (CNN, RNN, LSTM, aBtoeHkomepu) 34aTHI
MOJEIIIOBATH CKJIaJHI HEIIHIMHI 3aJI€)KHOCTI Ta YacOBl IIOCIIIOBHOCTI MOAIH, IO €
KPUTUYHO BXKJIMBHUM JUIsl IPOTHO3YBaHHS OaraToctyrneHeBux aTtak [12]. Bomnouac
3actrocyBanHsa DL-moneneit  moB’si3aHe 3 MABUIICHUMH  BHMOTaMH [0
OOYHUCITIOBAILHUX PECYpPCiB 1 SIKOCTI HABYAJIBHHMX JAHUX, a TAKOX 13 PU3HKAMU
adversarial-atax [13].

[aTerpamis ML/DL-monenei 13 cucteMaMu KOpEsIli Mojii J03BOJIs€ CTBOPUTH
riOpuIHy apXiTEeKTypy, IO MOEAHY€E CUTHATYPHUM, TOBEIIHKOBUM Ta MPOTHOCTUYHUN
anam3 [14,15].
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Taxkum yMHOM, aHaJi3 Cy4acHUX MiJXOMAIB 10 BUKOPUCTAHHS METO/1iB MAITMHHOTO
Ta TTMOMHHOTO HABYAHHA B CUCTEMaX MPOTHO3YBAaHHA KiOEPIHIMICHTIB CBITYUTH PO
iX 1ICTOTHY BIAMIHHICTH 3@ PiBHEM MPOTHOCTUYHOTO MOTEHIIIay, CTIHKICTIO 10 HOBUX
THIIIB aTaK, OOYHCIIOBAJILHOIO CKJIAJHICTIO Ta BUMOramMu 10 jJaHuX. KoxkeH i3
PO3TASHYTUX MIAXOJIB Ma€ SK IepeBaru, Tak 1 OOMEXKEHHs, 10 OOYMOBIIOE
HEOOX1/IHICTh iX CHCTeMaTu3allii 3 METOI0 BU3HAYECHHSI JIOIIBHOCTI 3aCTOCYBaHHS B
MeXaX KOHKPETHUX apXITEeKTyp KOpHOpaTUBHUX Mepex. s y3aranbHEHHsA Ta
MOPIBHSUIBHOTO aHANI3y XapaKTEPUCTHK OCHOBHHUX METO/IB IITYYHOTO iHTENEKTY, 10
BUKOPHUCTOBYIOTBCSI Y TPOTHO3YBaHH1 KiOEpIHIMACHTIB, JOLUIHHO MPEICTaBUTH iX
CTPYKTYpOBaHy KJjacu(DiKallito y BUTIISAA1 TaOIHII.

Taoaunga 1.

[TopiBHsIEHA XapaKTEPUCTHUKA METO/IIB IITYYHOTO 1HTEJIEKTY B CUCTEMAaX

IIPOTHO3YBaHHS KIOEPIHIIUICHTIB

Criliki
IIporunocru Oo0uucarwoBa . .
Tun . CThb 110 OcHoBHIi OcHOBHi
Meton YHUH JbHA
JaHUX . zero- . nepeBaru 00MeEKEeHHS
noTeHIiaa CKJAIHICTD
day
Knacnuni
ML- Crpyktypo
oz BaHI1 BinnocHa [loTpebyroTh
JKypHaIU . YacTko IHTEPIIPETOBA €TeJIbHOIO
(SVM, ypra Cepenniit Cepenns prip pere
MO1H, Ba HICTb, BUIIICHHS
Random . .
MEpEXKEBI CcTaOlILHICTD O3HaK
Forest, k- METDHKI
NN) P
Metonu
BUSBJIEHH . MOXJIUBICTH
IToBeninko .
i . - BussieHHs | miaBUILEHHX
. Bl Ta Cepenniii— | Cepenn .
aHOMaJIii . . Cepennus HEB1IOMHX XHUOHONO3UT
. MEpEXEBI BUCOKHI i .
(Isolation m1abJI0HIB WBHUX
naTepHu
Forest, CIIpallOBaHb
LOF)
I'nmuOunH1 .
. Benuxki
Mojenl Bucoka
NN reTepOreH MoaentoBaHH .
(CNN, HI1 MacHUBH S CKIIQTHUX pecypeomIcT
RNN, Bucoxkuit Bucoka Bucoka e KICTb,
aHuX, HEHIMHUX i
LSTM, ; . CKJIQJIHICTD
4acoBl 3aJIeKHOCTEH
Autoenco i HaBYaHHS
ders) P
Jani .
. 3aJIeKHICTh
IToBemiHK | aKTHBHOCT Busasnenns Bin
OBHH i . | Cepenn BHYTPIIIHIX
) YacTKkoBHUH Cepenns KOHTEKCTY Ta
aHaui3 KOpHCTYBa s 3arpos, lateral X
. SIKOCTI
(UEBA) YiB 1 movement ..
. npodinis
CYTHOCTEH
) Kommnekchic
) . | Kombinos .
I'opumgni AHi Tyse Tb, CxJraggicTs
ML/DL- Y . Bucoka Bucoka aJIaNTUBHICTh | 1HTErpaiii Ta
. JDKepena BUCOKHI .
MoJieni , 3HIDKEHHS M ITPUMKH
TenemMeTpii iy
false positive
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HaBenena mOpIBHsUIBHA XapaKTEpUCTUKA JEMOHCTPYE, W0 HAHOUIbIIUNA
MPOTHOCTUYHMUN TOTEHIlal MAaloTh TIOpHIHI MOJENi, SKi MOE€JHYIOTh KIACH4HI
QITOPUTMH MAIIMHHOTO HAaBYAHHS 3 TIMOWMHHWUMH HEHPOHHUMH MEpeXaMu Ta
MOBEAIHKOBUM aHaizoM. CaMe Taka 1HTerpailisi 03BOJIsi€ 3a0€3MEeUYNTH KOMIUICKCHY
00poOKy reTeporeHHUX JaHWX, IIJIBHIIATH CTIMKICTh MO0 zero-day aTtak i1 3HU3HUTH
piBeHb XHWOHOTO3WTUBHUX CIIpalfoBaHb. BojaHouac eQeKTUBHICTh 3a3HAYEHUX
M1IX0/IIB O€3MOCePETHBO 3AICKUTD Bl IKOCTI HABYATLHUX BHOIPOK, O0UHCITIOBATBHOT
1H(PACTPYKTYpH Ta MEXaHI3MIB aJalTUBHOTO JOHABYAHHSA MOJENEH.Y3aralbHeHHM
OPUHIIAIT TOOYJOBH CHCTEMH MPOTHO3YBaHHS KIOEPIHIIMIAEHTIB Iepeadadae
dhopMyBaHHS 6araTopiBHEBO1 apXiTEKTYPH, 1110 CKJIAIAETHCS 3:

v’ Monyns 300py Ta arperamii gaHux (MepeeBa, XOCTOBa, XMapHa
TeJIeMeTpis);

v Broky nonepeanboi 00poOKH Ta BUIITIEHHS O3HAK;

v' Amnanituuboro moayis (ML/DL-momeni);

v TIporHo3Horo OJOKY OLIHKH PU3HKY;

v' MexaHi3My aBTOMAaTH30BaHOTO PearyBaHHs;.

Taka apxiTekTypa 3a0e3nedye HUKIIYHICTh MPOIEeCy HaBYaHHS Ta aaanTarii
MoJielel 70 3MIHHOIO cepelloBUIlla. BUKOpHUCTaHHS MOTOKOBOI aHAJIITUKH Ta
TexHoJoriii Big Data no3BoJisie MmacmraOyBaTu CUCTEMY AJI BETUKHX KOPIIOPATUBHUX
Mepex [16].

[IpoBenene  JOCHIKEHHS  MIATBEP/UKYE  JOLUIBHICTH 1  METOJIOJIOTIUHY
OOTPYHTOBAHICTh TMEPEXO0Jy BIJl TPAAUIINHUX PEAKTUBHUX CHCTEM BUSBIICHHS
KIOEpIHIIUJICHTIB /10 1HTEJEKTYaJIbHUX CUCTEM iX MPOTHO3YBAaHHS Y KOPIIOPATHUBHUX
Mepekax. BcraHoBieHO, 110 B yMOBaX 3pOCTaHHSI CKJIAIHOCTI, 0araToCcTyleHeBOCTI Ta
KOOpJIMHAIl CydYacCHHMX arak KJIacu4yHi curHaTypHi Ta rule-based mimxomu He
3a0e3meuyoTh HEOOXIJHOTO pPIBHS CBOEYACHOCTI Ta aJalTUBHOCTI pearyBaHHS.
HarowmicTe 3acTocyBaHHS MPOTHOCTHYHHUX MOJENEH, 3aCHOBAaHMX Ha METOJax
MAIIMHHOTO Ta TJIHMOMHHOTO HAaBYaHHS, IO3BOJIIE 3AIMCHIOBATH aHaIl3 JIHMHAMIKU
PO3BUTKY 3arpo3, iAeHTU(]IKyBaTH JATEHTHI 3aJ€KHOCTI MK MOMIsIMU O€3MeKH Ta
(dbopMyBaTH OLIHKY WUMOBIPHOCTI peajizalii IHIUACHTY J0 WOro MOBHOI ecKaiarllii.

B y3aranbHeHHI TEOPETHMYHHUX NPUHIUIIB  MOOYJOBM  OararopiBHEBOI
MPOTHOCTUYHOI apXITEKTypU CHUCTEM KIOep3axucTy, M0 IHTErpye MOAyJi 300py
TFETEPOTreHHOI TeJIeMEeTpii, aHATITUYHUN OJIOK MAIIMHHOTO HaBYaHHS, MEXaHI3MU
IIMOMHHOTO MOJISTIOBAHHS YacCOBUX 3aJICKHOCTEH Ta IMIJICHCTEMY OIIHKH PHU3HKY.
OOrpyHTOBaHO JOULUIBHICTh IOEJAHAHHS TOBEIIHKOBOTO aHali3y 3 TJIMOWMHHUMU
HEHPOHHUMH MEPEKaMHU JJII PAHHBOT'O BUSIBJICHHS CKJIAIHUX, CKOOPJIMHOBAHUX 1 ZETO-
day arak, mo 3abe3nedye MmiaBUIIEHHS TOYHOCTI MPOTHO3YBAHHS Ta 3HIKEHHS PIBHS
XMOHOMIO3UTUBHUX CIIPAIOBaHb. 3aMpPONOHOBAHUM MiAXiJ (HOPMY€E KOHIECTITYyaTbHY
OCHOBY JJIsl CTBOPEHHS aJJaITUBHUX CUCTEM K10€p3aXxUCTy HOBOTO MTOKOIIHHS.
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INEPBUHHI BIIBIAYBAHHSA Y CTOMATOJIOITYHHUX
3AKJIAJIAX OXOPOHHU 310POB’SI KIPOBOI'PAJICBKOI
OBJIACTI

Ynoa Osekcanap AHAToJIiOBUY,
JOKTOp MEIUYHUX HayK, podecop, 3aBixyBad kadeapu CTOMATOIOTI]
JloHenbKkui HalllOHAJIbHUN MEUYHUN YHIBEPCUTET,

JApamapenbka Csitsaana IropiBHa,
KaHIUAAT MEIUYHUX HAYK, JOLUEHT Kadeapu CTOMATOJOT ],
JIoHelbKHii HAIlIOHATbHUN METUYHUM YHIBEPCUTET,

Poman Ouser bornanoBu4
nokTop dutocodii, TO1EeHT Kadeapu CTOMATOJIOTI,
JloHelbKUIi HalllOHATbHUN MEAUYHHUIA YHIBEPCUTET,

AKTyajbHicTb. (CTOMaTOJIOTIUHI 3aXBOPIOBAHHSI BIAHOCSATHCS 10 HAMOUIbBII
PO3MOBCIOIKEHUX XBOPOO, HA K1 CTPaXKIAa€ JOPOCIE Ta TUTSYE HACEICHHS YKpaiHH.
Busnaueni 3a  pesynbTaTaMu  €MiAEMIONOTIYHUX  JIOCTI/DKEHb  MOKa3HUKU
PO3MOBCIOPKEHOCTI TaKWX 3aXBOPIOBaHb, SIK Kapiec 3yOiB Ta XBOPOOHW IMapoOIOHTA,
CTaOUIHHO 3aJUIIAIOTHCS HA JIOCTaTHHO BHCOKOMY PIBHI Ta HE MarOTh TEHJEHIII 10
3HIKEeHHS. CTOMATOJIOTIUHY JIOMOMOTY HACeJIeHHIO, sIK BIJOMO, HAa/Ial0Th y 3aKiagax
OXOPOHHU 3JI0POB'st pI3HUX (HOPM BIIACHOCTI, OJHAK CJiJ 3ayBa)KUTH, 1[0 YUCETHHICTh
MPUBATHUX 3aKjIajiB, SIKI HaJal0Th 3a3HAYEHYy JIOMOMOTY, IOCTYIIOBO 3POCTAE,
MPUYOMY 3 CYTTEBUM PO3UIMPEHHSM CIEKTPY Ta HEOJHOPA30BO 3asBICHUM
MIJIBUIICHHSM SIKOCT1 CTOMATOJIOTIYHUX MOCIIYT, TUM O1IbIIe, 110 POQIIbHI 3aKIagn
KOMYHaJIbHOT (OpMHU BIIACHOCTI, Y 3B'SI3KY 3 pepOopMyBaHHSIM YCI€l CHUCTEMH
BITUM3HSHOI OXOPOHHW 3[0pOB'S, HEIIOJABHO Oyau MEPEeTBOPEHI Ha KOMYHaJIbHI
HEMpUOYTKOBI MIAMPUEMCTBA, 5Kl (PYHKIIIOHYIOTh Ha TOCIPO3PaXyHKOBHX 3acajax 3
ypaxyBaHHSIM HOBUX yMOB (pIHAaHCYBaHHS Ta B SIKMX Mai’ke YCHO CTOMATOJIOTIUHY
JOTIOMOTY JIOPOCJIOMY HACEJIEHHI0O Ta YacTKOBO JAWTSIYOMY HACEJICHHIO HAJlal0Th
BUKJIIOYHO Ha IUIATHIA OCHOBI, IO TEBHUM YWHOM HIBEIIOE MHHYII TIepeBaru
KOMYHaJIbHO1 cToMarosorii [1].

OTxe, BHACHIJOK YHCICHHUX Ta pPaJAUKAIbHUX 3aXOMiB 3 pedopMyBaHHS
BITUM3HSIHOI OXOPOHHU 3/I0POB'Sl CTOMATOJIOTIYHA JJOTIOMOTa Y 3akiagax cucremu MO3
VYkpainu 3 6€301U1aTHOT Ta MUPOKOJOCTYITHOT MEPETBOPIIIACS HA TUIATHY Ta OOMEKEHO
JTOCTYTHY JIJIsl IEBHUX, MEPEAYyCiM, COIIaIbHO HE3aXUIIIEHUX Ta IEKPETOBAHUX BEPCTB
HACEJIEHHs, SIKI MaJId OCOOJIMBI MUIBIU IOJ0 OTPUMAHHS CTOMATOJOTTYHUX IMOCHYT,
30KpemMa, BIIHOCHO 3yOorpotesyBanHs [2]. Ha mpomy T HMOBIpHE 3HUKEHHS
MOKA3HUKIB BIJBIYBAHOCTI y KOMYHAJbHUX CTOMATOJOTIYHUX 3aKJIaJjaX OXOPOHHU
3JI0pOB'sl, TOPIBHSIHO 3 TAKUMHU Y CTOMATOJIOTTYHUX KaOiHETaxX Ta KIIIHIKaX MPUBATHOI
(dbopMHu BIIACHOCTI, BUIVISAJAE LUIKOM MOXJIMBUM. OJHaK JESKUN Yac y JAUHAMIII
B1/IB1IyBaHOCTI JIIKapiB-CTOMATOJIOT1B IOMIHYBAJIM 1HIII YAHHUKH, K1 TOBHOIO MIPOIO
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MOKHa BIJIHECTH JO HM3KU HENepeOOpHUX, 30KpeMa, MOBa MpPO BIUIMB MNaHAEMIl
COVID-19 Ta HacTymHUX MOCTKOBIAHMX KapaHTHHHHMX 3aXOAIB B KpaiHi, a TaKoX
MEBHUX MITPAllifHUX MPOIIECIB, BIAMOBIIHUMU HACTIAKAMH SKUX CTaJIH KOJOCAJbHI
3pyILIEHHS y BITYM3HSAHIA CHCTEMI OXOPOHM 3/0pOB’S, y TOMY YHCIl y HaJaHHI
CTOMATOJIOTIYHOI TOTIOMOTH HACENIEHHIO.

Merta nocaigxennsi. [lopiBHATBHUI aHaNI3 MOKA3HUKIB KUIHKOCTI MEPBUHHUX
BiJIBITyBaHb JIIKapiB-CTOMATOJIOTIB y 3aKjiajjaX OXOpoHHU 310poB'ss KipoBorpaachkoi
oOnacti, manopsiakoBanux MO3 Ykpainu, y 2020-2021 pokax.

Marepiaiu Ta MeToaH AocJifKeHHs. KiTbKICHI TMOKa3HUKW TIEPBUHHHUX
BIJIBIIyBaHb, 1110 CTOCYBAJIMCS CTOMATOJIOTIYHOTO IMPUHOMY TAIlIEHTIB PI3HOTO BIKY Y
3aKknanax oxopoHu 310poB's KipoBorpaacekoi oOmacti cuctemu MO3  Vikpainw,
aHamizyBaiu 3a gjanumu Y «llenTp rpomaacekoro 310poB's MiHiCTepCTBa OXOPOHU
30pOB'st YKpainuy, 1o Oyinu omyOIiKOBaHI Ta 3HAXOAATHCS Y BUIBHOMY aocTymi [3].
AHami3y miajaraiga aetaiabHa iHGopMaIlis 1010 KITBKOCTI IIEPBUHHUX BiJBITyBaHb
JIKapiB-CTOMATOJIOTIB yCIM HACEJIEHHAM 00JIacTi, JOPOCTUMU MEIIKAHISIMU BIKOM 18
POKIB 1 CTapIlie Ta IITbMH BIKOM A0 17 pOKiB BKJIFOUHO y 3a3HAUYEHUX 3aKJ1a/1aX OXOPOHH
3nopoB's y 2020-2021 pokax. J[aHi mOKa3HUKW HABOAWIM B a0COIOTHUX 3HAYEHHSIX Ta
y BIANOBIJHUX B1JICOTKaX.

Pesyabraru nociaimkenns. Y 2020 pou, sSIkuid yBIMIIOB B 1ICTOPIIO K PIK MOYATKY
nangemii COVID-19, 3arajbHHMil NMOKa3HUK MEPBUHHOI BIJABIIYBAHOCTI JIIKapiB-
CTOMATOJIOTIB yCIM HACEJIEHHAM Yy 3aKjajax OXOpoHHU 3a0poB's KipoBorpaacbkoi
obnacti, sKi BXxomwiu A0 cucteMu 3akiaaiB MO3 Vkpaiaum, ckimama 251 298
Bi/IBiIyBaHb. Cepell JOpOCIOoro HaceleHHsS BIKOM 18 poOKiB cTapiie el MoKa3HUK
ctanoBuB 188 648 BingBimyBansb (75,1% BiJ BKa3aHOTO 3arajibHOTO MOKAa3HUKA IHOTO
POKY), cepen aiTeit BikoM 10 17 pokiB BkirouHO — 62 650 BinBigyBanb (24,9%).

[Ilo crtocyerbess moctkoBimHOTO 2021 pOKy, TO yCi KIJIBKICHI TMOKA3HUKH, IO
aHAJIBYIOThCSA, CYTTE€BO 3HU3WIMCA. Tak, y 1pbomy poii yceoro Oyrno 192 360
MEPBUHHUX BIJBIYBaHb JIIKapiB-CTOMATOJOrIB HACEJIEHHSAM O00JIacTi y 3aKiajax
oxoponu 3710poB'sa cuctemu MO3 Ykpainu, 1o Ha 23,5% MeH11e, HiXK y ONepeIHbOMY
porii. BiinmoBigHO, 3HU3WINCS MOKA3HUKU KUIHBKOCTI TIEPBUHHMX BIJIBIIYBaHb CEpel
JOPOCIIOT0 HaceJIeHHs BikoM 18 poKiB 1 cTapiie Ta JiTed BIKOM 10 17 pOKiB BKIIFOYHO,
30KpeMa, TMEepIIMK cepel 3a3HaveHHX MOKa3HWKIB, IO CTOCYBAaBCS JOPOCIHX
naiieHTiB, ckinagaB 140 419 siaBiayBanb (73% BiJ HaBENEHOTO BUIILE 3arajibHOTO
MOKa3HMKA y I[OMY POIIi), APYTUH, 070 AiTel, ctraHoBUB 51 941 BinBimyBanus (27%).
3HIKEHHS TaHUX KUTbKICHUX MOKA3HHKIB MEPBUHHUX BiJBITyBaHb CTOMATOJIOTIIYHUX
3aKJIaJiB OXOpPOHU 310poB's obmacti y 2021 poui BimHOcHO Takux y 2020 pomi
nopiBHIOBajo 25,6% Tta 17,1%, BiAmoBiIHO.

[lixaBo BUIIsIIa€ HaBeAeHA AWHAMiIKa Ha ()OHI BIAMOBITHUX TMPOIECIB B YCIH
kpaini. ¥ 2020 porii 3araabHU MOKAa3HUK KUIBKOCTI IEPBUHHUX BiJ[B1IyBaHb JIiKapiB-
CTOMATOJIOTIB YCIM HAacelleHHSM Yy 3akjajax OXOpoHHU 310poB's KipoBorpaacbkoi
obmnacti cuctemu MO3 ckianas 3,4% BiJl TAKOTO MOKa3HUKA Y BIATOBITHUX 3aKJIaax
OXOpOHHU 370pOB's, 3arajiom, B kpaiHi, y 2021 porti Bin 3au3uBcs 110 3,2%. [loka3Huk
KUIBKOCTI IEPBUHHUX B1JIB1lyBaHb JIIKaP1B-CTOMATOJIOTIB CEPE JOPOCIOro HACEICHHS
BikoM 18 pokiB i crapmie y 2020 porui ctaHOBUB 3,5% Bin 3a3Ha4€HOrO MOKa3HUKA B
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KpaiHi, y 2021 pori BiH Takox 3HU3UBCS 10 3,3%. [loka3HUKM KITBKOCTI MEPBUHHUX
BIJIBITyBaHb cepel JiTed BIKOM /10 17 pOKiB BKJIIOYHO CKJIaJajdl y BIAMOBIIHI POKU
3,1% Ta 3,2% Bim TakuX MOKa3HMKIB B yCii KpaiHi, TOOTO IOJ0 JITE€H BCTAHOBJICHO
HE3HAYHE 3pOCTaHHS BiJICOTKOBUX 3HAYCHb.

BucnoBok. Otxe, y xoBigauii 2020 pik Ta moctkoBiaauii 2021 pik BU3HAUYEHA
OYEBHIHA JMHAMIiKa 3HIDKCHHSI KUIBKICHUX TIOKa3HHWKIB TIEPBUHHUX BiJBiyBaHb
JKapiB-CTOMATOJIOTIB yCIM HACEJICHHSM, IOPOCIMMHU TAallleHTaMU Ta JITbMH Y
3aKjagax oxopoHW 310poB's KipoBorpajacekoi o0macTi, o0 y Ti poKH Oyiau
nianopsakoBani MO3 Ykpainu.
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The restoration of livestock farming in deoccupied territories requires not only
physical reconstruction of farms and infrastructure but also systemic modernization of
production and logistics processes. Armed conflict typically results in damaged
transport routes, disrupted supply chains, destroyed storage facilities, livestock losses,
and weakened institutional coordination. Under such conditions, traditional
management approaches are insufficient. The introduction of digital technologies into
the production logistics system becomes a strategic instrument for accelerating
recovery, increasing resilience, and ensuring sustainable development of livestock
enterprises.

Production logistics in livestock farming covers a complex system of
interconnected processes: procurement of feed and veterinary materials, internal farm
operations, animal monitoring, storage of raw materials and finished products,
transportation, distribution, and information flows. In deoccupied territories, these
elements are characterized by high uncertainty, infrastructure instability, limited labor
resources, and increased security risks. Digital transformation allows the formation of
an integrated logistics architecture capable of functioning under volatile conditions.

The introduction of digitalization is a key factor in increasing the efficiency of
supply chain management in livestock farming. The use of modern software,
information systems and analytical tools, such as a supply chain management system
that tracks the movement of resources from suppliers to the end consumer;
management of all production processes in livestock farming - procurement,
production, storage, sales; optimization of logistics routes and reduction of
transportation costs and effective management of inventories, storage and movement
of products) allows you to automate operational processes, collect, analyze and
interpret large volumes of data. This increases the accuracy of forecasting, reduces the
risk of errors and contributes to making informed management decisions, increasing
the efficiency of logistics processes.
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Integration of software for automatic formation of orders for the supply of feed,
veterinary drugs and other resources in accordance with the current needs of the farm
prevents supply disruptions and minimizes residues, reducing storage costs.

The use of sensors and technologies in livestock farming in the de-occupied
territories opens up new opportunities for monitoring the condition of animals and their
conditions, as well as automating key processes (feeding, water supply, milking).
Digital solutions help increase productivity, ensure early detection of diseases and
create optimal conditions for animal growth.

Sensors for monitoring the microclimate of premises (temperature, humidity,
ammonia level, CO2) help maintain comfortable conditions, reducing the risk of
diseases, and computer vision systems provide automatic analysis of animal behavior
to detect stress or aggression.

Digitalization also includes automated feeding and watering systems that regulate
the amount of feed and water depending on the individual needs of the animal. Data
received from sensors is transmitted to cloud-based management systems integrated
with ERP modules, which provides comprehensive management of all stages of
production - from feeding to sales.

Automatic milking units, digital platforms for monitoring the milking process,
quality sensors, and remote-controlled cooling systems are used to collect and transport
milk. Slaughterhouses use modern automated lines, cold storage rooms with digital
temperature sensors, and tracking systems to ensure product quality and traceability.

The introduction of RFID tags, bar coding, and GPS vehicle monitoring allows for
route optimization, fuel savings, and increased control over logistics operations.

Thanks to virtual trading platforms and electronic online marketplaces,
digitalization also encompasses the communication aspect of production: information
exchange, supply coordination, transaction processing, and real-time demand
calculation are simplified [3].

The central regional digital livestock logistics center can coordinate farm
operations, conduct market analytics, optimize production schedules, monitor
inventories, and make recommendations on pricing and production volumes.
introduction of digital technologies into the production logistics system of livestock
farming in deoccupied territories enhances efficiency, resilience, and competitiveness
of the agricultural sector. It facilitates recovery of production systems, improves
logistics management, and contributes to long-term sustainable development of rural
economies. Digitalization thus serves not only as a technological innovation but also
as a strategic pathway for rebuilding and modernizing livestock farming in regions
affected by conflict in table 1.
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Table 1.
Digital Technologies in Production Logistics of Livestock Farming in Deoccupied
Territories
. Applicatio
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Digital tools ensure a single quality standard, centralized data control, and create
conditions for integrating agricultural producers into a single information ecosystem.
This not only helps increase competitiveness, but also ensures transparency and
traceability of all stages of production - from the farm to the end consumer. The
economic effect of digitalization is manifested in reduced logistics costs, improved
resource efficiency, increased productivity, and higher competitiveness of livestock
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enterprises. From a strategic perspective, digital transformation strengthens the
resilience of agrarian supply chains, enhances adaptability to crisis conditions, and
contributes to regional socio-economic stabilization [4].

Thus, the introduction of digital technologies into the production logistics system
of livestock farming in deoccupied territories should be considered not merely as
technological modernization but as a comprehensive mechanism of structural recovery
and long-term sustainable development. Digitalization forms the foundation for
rebuilding efficient logistics networks, ensuring food security, and integrating restored
agricultural regions into national and international markets.
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METOAOJOI'TYHI IIAXOIU 10 CTPATEI'TYHOI'O
IINTAHYBAHHSA B CYHACHOMY BI3HECI
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KaHIUAAaT €EKOHOMIYHUX HAYK,

TOTIeHT, noteHT Kadenpu «Exonomika i pinancH»,
HaBuanbHO-HayKOBUH THCTUTYT MOPCHKOTO Oi3HECY,
Opecbkuil HalllOHAIBHUNA MOPCHKUN YHIBEPCUTET

3aikina Auina CepriiBHa,

3n100yBad Il piBHs BHIIOT OCBITH (MaricTp),

cretianbHOCTI C1 EKOHOMIKA Ta MI>KHApO/IHI €KOHOMIYH1 BIJIHOCUHH,
HaBuanbHO-HAyKOBHI IHCTUTYT MOPCBHKOTO O13HECY,

Opechkuii HalllOHAJbHUN MOPCHKUI YHIBEPCUTET

CyyacHe Oi13HEC-CepE/IOBHINE XaPAKTEPU3YEThCA OE3MPEIeICHTHUM DPiBHEM
HEBMU3HAYEHOCTI, 1[I0 3YMOBJIIEHO €KOHOMIYHMMHU KpH3aMH, TI€ONOJITUYHUMHU
KOH(JIIKTaMU, TEXHOJIOTIYHUMHU 3MiHAMHU Ta MOCTIMHUMU KOJIMBAHHSIMU CIIOKHUBUMX
TpeHAIB. OCOOIMBO TOCTPO Il BUKIMKU BIUYBAIOTh MiIMPUEMCTBA, 1110 MPAIIOIOTh Y
BHCOKOKOHKYPEHTHUX YMOBAX 13 3HAUHUM PIBHEM PETYJIIOBaHH:. Y TaKuX 0OCTaBUHAX
TpaAMIIIHI TIAXOAM 10 CTPATETIYHOrO IUJIAHYBaHHS, PO3poOsieHl B cepenuHl XX
CTOJITTS JJIsi BIIHOCHO CTaOUIbHUX PHUHKIB, YacTO BUSBISIOTHCA HEAOCTATHBHO
THydYkMMH Ta edektuBHUMU. Lle mnigkpeciatoe HEOOXIAHICTh MEPEOCMUCICHHS
METOJI0JIOT1i CTPATEriuHOrO MJIAHYBAaHHS Ta ii ajanTaliii 10 peasiii cydacHoro Oi3Hecy.

Teopernunuii (GyHAAMEHT CTPATEriyHOrO IJIaHYBaHHS C(HOpPMYBaBCSA 3aBASKU
MpalsM KJIaCHKIB YIPaBIIHChKOI Hayku. Huokue po3riistHeMo AesiKi 3 IXHIX KITFOYOBUX
nigxoaiB. Irop Auncodd y cBoiii mpami «KopmopatuBHa crpareris» (1965)
3aMpONOHYBAaB CHUCTEMHHMI MiAX1J [0 YIpaBIiHHA, [0 Oa3yBaBCcs Ha aHami3i
30BHIIIHBOTO Ta BHYTPIIIHBOTO CepeAoBHINa, (QopMyBaHHI MiJied Ta po3poOIli
cTpareriit. Mloro MaTpuis «IpOLyKT-PHHOK» CTalia KIACHYHHM iHCTPYMEHTOM IS
BUOOPY HANpSMKIB 3POCTAHHS, JIO3BOJISAIOYM TMIANPUEMCTBAM OOMpaTH MIXK
CTpaTeriiMH TMPOHUKHEHHS Ha PUHOK, PO3BUTKY MPOIAYKTY, PO3BUTKY PHHKY Ta
nuBepcudikarii [1].

Maiiki [TopTep po3BHHYB 1€ KOHKYPEHTHUX IIEpeBar, CTBOPUBIIN MOJEIb «I1°ATH
CWJI» JIJISl aHaJI13y raixy3i Ta BU3HAYMBIIN TPU 0a30B1 KOHKYPEHTHI CTPATETi: J1ePCTBO
3a BUTparamu, AudepeHmiamnito Ta (HOKYyCyBaHHS, a MOro KOHIICMIlS «JIaHIIoTra
LIHHOCTI» J03BOJIMJIA MIJNPUEMCTBAM aHaNI3yBaTH BJIACHY JiSJIBHICTH JJISl TOIIYKY
JoKepen MABUIIEHHS €()eKTUBHOCTI [2].

[Ti3nH1me I'enpi MiH1Oepr, KPUTUKYIOUYH CYTO palllOHAIbHI MAXOAM, BBIB MOHATTS
«EMEPJIKEHTHUX CTpPATeTii», Kl (POPMYIOTHCA CIOHTAHHO SIK PEaKIlisi Ha peaibHi
3MIHHM B CEpEAOBHIL, IO 3aKJIAJ0 OCHOBY JJIsl pPO3yMIHHS HEOOX1IHOCTI THYYKOCTI B
cTpareriuHomy ympasiidHi [3]. @inin KoTnep iHTerpyBaB cTpaTeriuyHe rjiaHyBaHHS B
MapKETHHT, MAKPECITIOI0YN BAXIUBICTh MO3UIIOHYBAHHS Ta aHAI3y PUHKY.
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He3Baxatouu Ha 3HaUHMI BHECOK LIUX HAYKOBIIIB, TOJIOBHA MpoOsieMa KJIaCUYHHUX
Mojeniel moJsirae B IXHIA CTaTUYHOCTI — BOHHU JAIOTh 3MOTY 3pOOUTH SKICHHIMA
«3HIMOK» CHUTYallli, ajle He 3aBXIW BCTUTaIOTh 3a ii AMHAMIYHUMHU 3MiHAMH, 110 B
YMOBax Cy4acHOi TypOYJIE€HTHOCTI CTa€ KPUTHYHUM HETOTIKOM.

EdexTuBHICTh aganToBaHOI METOMOJIOTII 3yMOBJEHA ii 3/aTHICTIO BPaxOBYBaTU
Cy4yacH1 yMOBH (DyHKI[IOHYBaHHS MiMPHUEMCTB, 1[0 XapaKTEPU3YIOThCS MiABUIIECHOIO
HEBU3HAYEHICTIO, BIUIMBOM BOEHHUX (DAaKTOpPiB, TpaHcopMmaiisiMd HOPMATHUBHO-
IPaBOBOTO MOJISl T 3POCTAHHIM KOHKYPEHTHOTO THCKY. Y TaKMX YMOBaX 0COOJIMBOIO
3Ha4YCHHs HaOyBa€ KOMIUIGKCHUM MiAXix g0 (OpMYBaHHSA CTpaTerii PO3BUTKY.
3okpema, posmmpenns Tpaauiiinoro PEST-ananizy no PESTLE no3Bosnsie raubiie
OIIIHWTH MPABOBI YNHHUKH, TIOB’ s13aH1 3 ITOJATKOBUM PETyJIFOBAHHSM 1 JTIIIEH3YBaHHSM,
a TaKOK €KOJIOT1YH1 aCIeKTH, 1110 (POPMYIOTh T0JIaTKOBI CTpaTEridyH1 MOMKIMBOCTI.

[TomiTruHi (hakTOpW BKIIOYAIOTH BIUIMB BOEHHUX IMOJ1H Ta Jep:KaBHUX OOMEKEHbD,
E€KOHOMIYHI — IHQUIAIII0 Ta KOJMBAHHS BAJIIOTHOTO KYpCy, COILIaJIbHI — 3MIHY
CMOKMBUYMX 3BUYOK [T/ BIUIMBOM CTPECOBUX YMOB, a TEXHOJIOT1YHI — MOTpedy y
MOJIEpHI3allli Ta IHBECTULISIX Y cydacHe oOsaHaHHs [4].

BaxumBy posb y crparteriuHoMmy aHaiizi BigirpaB SWOT-ananmis, skuii
3aCTOCOBYBABCS SIK THYUKHI THCTPYMEHT JJIs1 OIHKY TOTOYHOI MO3MLIT TIAIPUEMCTBA.
Horo pe3yibTaTy Mokasaim, mo cGopMOBaHi 3 4aCOM CHIIbHI CTOPOHH — ITi3HABAHICTB
OpeHay, CTIMKI MO3ULIi HA PHUHKY, MOCIIAOBHE IOTPUMAaHHS BUCOKHX CTAaHJAPTIB
SKOCTI Ta HasBHICTh BJIACHOI CUPOBUHHOI 043U — J103BOJISIFOTH I1OM’SIKITYBAaTH BIUIMB
€KOHOMIYHOi HEeCTaOUTbHOCTI M 3pOCTal0uOro KOHKYPEHTHOTO THCKY. BomHouac 1l
nepeBaru CTBOPIOIOTh MIAIPYHTS Ui peatizalii cTpaTeriYHuX MOXKIIMBOCTEH, 30KpeMa
OCBOEHHSI HOBUX MI>KHAPOIHUX PUHKIB 1 TOJATBIIIOTO PO3BUTKY ACOPTUMEHTY.

AHai3 KOHKYpEHTHOTO CepeoBHUIIa 3a MOJIEIITIO «I1’ st cui» [loprepa nokasas,
[0 KOHKYPEHIIisS € BUCOKO0. HOBI y4aCHUKHU CTUKAIOTHCS 3 CEPEAHIM PIBHEM 3arpO3H
yepe3 HasBHICTb PEryJATOPHUX Oap’epiB, a BIUIMB MOCTAYAJIbHHKIB 3aJHUIIAETHCA
HU3BKUM 3aBJSIKM BEPTHKaJbHIM 1HTerpauli. BoaHowac cnoxuBaul HaOyBarOTh
O1IBI1IOT Baru 4epe3 Yy TIUBICTb J0 L[IHH, a 3arp03a 3aMIHHUKIB 3aJIMILAETHCA BUCOKOIO
4yepe3 JIETKY AOCTYIHICTh adbTEPHATUBHUX MPOAYKTIB.

TakuM YMHOM, TOCHIIKEHHS JIEMOHCTPYE, 1 KJIACUYH1 TIAXOAM 10 CTPATErTYHOrO
IUTAaHYBaHHSI HE BTPATWIM aKTyaJlbHOCTI, OAHAK MoTpeOyioTh amantarii. CydacHa
METO/OJIOTIA Ma€ SBIATH 00010 cumbOio3 pyHmamentanbHoro ananizy (PESTLE,
SWOT, moxpens «m’atu cun [loprepa») Ta omepariiHOi THYYKOCTI (ClieHapHE
MJIaHyBaHHS, TOCTIMHUI MOHITOPUHT). BMKUBaHHS B Cy4acHHX YMOBAaX 3aJICKUTh HE
BiJl onHiel BHOpaHOi cTparerii, a BiJ 3MaTHOCTI MaTH KiJbKa BapiaHTIB PO3BUTKY 1
BYACHO M)XK HUMH TepeMHUKaTUCs. TyT BHUpimagbHe 3HaUYEHHS MalOTh BJIACHI CHJIBbHI
CTOPOHM — YHIKQJIbHI TPHUPOJHI PECYpCH, ICTOPUYHO CcPOpMOBaHUN OpeHm Ta
iHTerpoBani  Oi3Hec-mporiecu. Came BOHM JalOTh THYYKICTh, JOMOMAraroTh
BUTPUMYBATH 30BHIIIHI HIOKM 1 CTBOPIOIOTH OCHOBY JJII MIIHUX KOHKYPEHTHHUX
MO3UIIN Y IOBIOCTPOKOBIM MEPCTICKTUBI.

[TincymoByrouM, MOXHa CKa3aTH, IO CyYacHE CTpaTeriyHe TJIaHyBaHHS
e(eKTUBHE JIMIIIE TOJ1, KOJU KJIACHUYHI METOJIM aJIallTOBAHO JI0 peatiil JMHAMIYHOTO
0i3Hec-cepenoBuia. lloegHaHHS THYYKHX MIAXOMIB, 30KpeMa eMepIKEHTHUX
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cTpateriit Minnoepra, 3 aHaJITUYHUMH IHCTPYMEHTaMU Ta MApKETUHTOBUM OaYeHHSM
Kotnepa nonomarae ¢popmyBaTH Kilbka BapiaHTIB PO3BUTKY, IIBHAKO pearyBaTH Ha
3MiHM, TABUIIYBATH CTIMKICTH O13HECY 1 3aKPIIUTIOBATH HOTO KOHKYPEHTHI MO3UIII] Ha
JOBTOCTPOKOBIH MEPCIEKTHBI.
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KJIACTEPHO-HEYITKE MOJAEJTIOBAHHA
CTPYKTYPHOI HEOAHOPIAHOCTI I'VIOBAJIBHOI'O
ITPOCTOPY BJIAT'OIIOJYYYA

AckoBenb Mapiss AnaroJiiiBHa
3100yBaydKa Mepuioro piBHSA BUIIOI OCBITH
HarnionansHuit yniBepcutetr «OCTpo3bKa akajaeMis

VY cyyacHHUX €KOHOMIYHHUX JIOCIIKEHHAX O1aronoyyds Big0yBa€eThCs epexij Bijl
aHaJ3y TEMIIIB 3pOCTaHHS /10 0araTOBUMIPHOI OIIIHKH SIKOCTI KUTTA. IHTerpasbHi
1HJeKCH, 30kpemMa B Mexxax World Happiness Report [1], 3a0e3me4y0Th Mi)KHAPOJIHY
MOPIBHSHHICTh, OJIHAK HE BPaXOBYIOTh CTPYKTYpPHOI HEOMHOPIAHOCTI CBITOBOTO
MIPOCTOPY Ta POSMHUTOCTI MEK MI>K TUTIAMHU PO3BUTKY.

KrnacuuHi perpeciiiHi Mojeni MNpPUITYCKalOTh OAHOPIAHICTH BHOIPKM Ta YITKY
kiacudikaniro o00’ekTiB. BomHowac emmipuyHl JaHl JEMOHCTPYIOTh HAasiBHICTb
nepexigHuX CTaHiB 1 Audy3HUX MiXKKIacTepHUX 30H. Lle 0OymMOBIIOE NONIIBHICTH
BUKOPHUCTaHHS METO/IB 0araToBUMIpHOI Kiacu(iKallii Ta Teopii HEUITKUX MHOXKHUH [2].

Mertoro nociniikeHHs € hopmaizallis CTPyKTypHOI HEOAHOPITHOCTI TI100aIbHOTO
MPOCTOPY OJIAronoIy4ydsi Ha OCHOBI 1HTErpailii KJIaCTEPHOTO Ta HEYITKOTO I1IXO/iB.

MeTtomosorisi 10CiIKEHHS

Ha nepmiomy erari 311iiCHEHO cTaHIaPTU3AIIIO TOKA3HUKIB!

Xi—X

Zi=— (1)

g

ae:

e x;— (haKTUYHE 3HAYCHHS MOKA3HUKA,;

® X— CcepeHE 3HAUYCHHS OKa3HUKa y BUOIpIIi;

® 0— CTaHJapTHE BIIXWICHHS;

e 7, — CcTaHIapTU30BaHE (HOPMOBAaHE) 3HAYCHHS 3MIHHOI IO 3a0e3redye
METPUYHY MOPIBHAHHICTD 3MIHHUX.

Hamni 3actocoBano anroputm K-means, sikuii MiHIMI3y€e cyMy KBaJpaTiB BiICTaHEH
710 LICHTPOI/IB:

K
minzk_l ey 1% — e 112 )

ne:

K— KIIBKICTb KJIACTEPIB;

Cy,— MHOXXHHA 00’ €KTiB, 110 HAJIEKATh JI0 K-TO KJacTepa;

X;— BEKTOp O3HAaK [-T0 00’€KTa;

Ui— HEeHTpoina (cepenHe 3HaueHHs) k-ro KiacTepa;

Il x; — ug I> — KBampaT eBKIi/OBOI BiJCTaHI MiXK 00 ’€KTOM Ta LEHTPOM
Kiacrepa. [3]

Jlns BpaxyBaHHS PO3MHUTOCTI MeX BukopuctaHo Mmetox Fuzzy C-Means i3
MiHIMI3alli€ro pyHKIIOHaNA:
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c

m 2
Eﬂik Il x; — v 117,
k=1

N

Jm =
i=1
32 OOMEKECHHS:

Hi = 1.

&
Il O
-

ne:

e N— KiIbKICTh 00’ €KTIB y BUOIpII];

e (C— KUIBKICTh KJIACTEPIB;

® |lx— CTYMiHb HAJEXKHOCTI i-ro 00’ekTa 10 k-ro kiacrepa;

e m > 1— mapametp HeuiTkocTi (fuzziness coefficient), sikuii Bu3Ha4ae piBEHb
PO3MUTOCTI KJIaCTEPIB;

e vi— IeHTp K-ro kiacrepa;

e || x; — Vg lI> — KBagpar eBKIiOBOi BiicTaHi MiX 00’€KTOM Ta IEHTPOM
KJacTepa.

Ha BigMiHy Big »opcTkoi kiacudikailii, HeUiTKe TpyImyBaHHs T03BOJISIE KOKHOMY
00’€KTy MaTH YaCTKOBY HaJICKHICTh JI0 KUJTBKOX KJIACTEPIB, 110 € OUTBII aJeKBATHUM
JUTSI OTIHCY COLIaJIbHO-€KOHOMIYHUX CUCTEM 13 MIEPEXITHUMU XapaKTepucTukamu [4].

OcHOBHI pe3yJbTaTu

MonentoBaHHS 3aCBITYHIIO ICHYBaHHS JEKIUIBKOX CTPYKTYPHO BIAMIHHUX TPYII
KpaiH y mpoctopi Omaromonyuus. Kiacrtepu nudepeHiirooTbes He JHiie 3a

€KOHOMIYHMMHU TIOKa3HUKaMH, a W 3a I1HCTUTYIIHHMUMHU Ta COILaJbHUMHU
XapaKTEePUCTUKAMU.
Po3paxyHOK 1HJEKCIB SAKOCTI HEYITKOIO pO30UTTS MIJTBEPAUB HASIBHICTh

MDKKJIacTepHOi aAudy3ii. YacThuHa 00’€KTIB XapaKTepU3YEThCS BIAHOCHO HU3BKUM
MaKCHUMAaJIbHUM CTYTI€HEM HaJIEKHOCTI, 1110 CBITYUTH MPO 1X NEPEXITHUMN TUI PO3BUTKY
Ta CTPYKTYPHY HECTIMKICTb.

VY3aranbHeH1 XapaKTepUCTUKH KJIacTepiB HaBEACHO B Tabuii 1.

Taoauns 1
VY3aranbHEeHa XapaKTEpPUCTUKA KIIaCTepiB
XapakTepucTHKA Kaacrep 1 | Knacrep 2 | Knacrep 3
PiBens poxomy BUCOKHI | cepe/Hiii HU3BKHI
[HcTUTYLIIMHA AKICTh | cTa0llbHA | BaplaTMBHA | HECTIMKa
CoulanpHa NIATPUMKA | PO3BUHEHA | IOMipHA oOMekeHa
CryniHp pO3MHUTOCTI | HU3bKUMWA | MIJABUILECHUN | TOMIpHUIA
BucHoBxku
[IpoBenene  mOCHi/DKEHHS  MIATBEPAWUIIO, IO  0OararToOBUMIPHUN  MPOCTIP

Onaromnoiy4us Mae CKJIaJHy, CTPYKTYpPHO HEOAHOPIIHY MPUPOAY, siIKka HE MOxe OyTh
aJICKBaTHO OMHMCAaHa B MEXaX >KOPCTKUX KiIacH(iKaliifHUX Mojeneil. 3acToCyBaHHSA
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KJIACTEPHOTO aHaJI3y JI03BOJIMIIO BUSBUTH JJATEHTHY TUIIOJIOTIIO KpaiH 3a MO€HAHHSAM
C€KOHOMIUHUX, COLIaJbHUX Ta IHCTUTYIIMHUX XapaKTePUCTUK, IO (HOPMYIOTh
1HTErpanbHUN piBeHb Onaromnomyyqys. 5]

BonHouac mepexin 10 HEWITKOTO TPYMyBaHHS MPOJEMOHCTPYBaB, 10 MEXI MIX
KJIaCTepaMU € CTAaTUCTUYHO PO3MUTHMH, a 3HAYHA YaCTHHA 00’ €KTIB XapaKTepPU3y€EThCs
YACTKOBOIO HAJIEKHICTIO J0 KUIBKOX THIIB pO3BUTKY. Lle CBIAUMTH Mpo iCHYBaHHSA
NEepexiIHUX CTaHiB, SKI HE MOXYTh OyTH KOPEKTHO I1HTEPIIPETOBaHI B MeXKax
JMCKPETHOT Kacudikarrii.

OTpumaHni pe3yabTaTu 103BOJISIOTh 3POOUTH KIJIbKa METOIOJIOTIYHUX y3araibHEeHb:

1. bararoBumipHi cOIl1aJIbHO-€KOHOMIYHI CUCTEMH MAIOTh TU(Py3HY CTPYKTYPY, IO
notrpedye BUKOPUCTAHHS HEUITKMX MHOXKHH JIJIS1 aIEKBAaTHOTO MOJIEITFOBaHHS.

2. CryniHb pO3MHTOCTI MOXKE PO3IIAJIATUCS SK KUIbKICHA XapaKTepUCTUKA
CTPYKTYPHOI HECTIMKOCTI EKOHOMIUYHUX CUCTEM.

3. [HcTUTYyIIHHI Ta cOIliaibH1 3MIHHI BIJIITPalOTh BU3HAYAIBHY POJIb Y (POpMyBaHHI1
MDKKJIACTEPHUX MEX, L0 MIATBEPIKY€E HEHIMHUI XapakTep B3a€MOll JeTEpMIHAHT
Onaronoryqys.

4. KnacTepHO-HEUITKMNA MIAXIJ MIABUIIYE aHANITHYHY THYYKICTH E€KOHOMIKO-
MaTeMaTUYHUX MOJeNIed Ta JO03BOJSE TEpPEeHTH BiJ CTAaTUYHOI THUIOJOTI 10
0e31epepBHOIO OMUCY PO3BUTKY.

Takum uuHOM, 1HTerpamis MmeTtomiB K-means ta Fuzzy C-Means posmmproe
MOKJIMBOCTI MaT€MaTUYHOIO aHalli3y CKJIaJHHUX EKOHOMIYHUX SBHMI Ta (opMmye
METOAMYHY OCHOBY JUIsl MOJAJBIIOTO PO3BUTKY MOZEJEH OLIHIOBAaHHS COLIaJbHO-
€KOHOMIYHOT JMHAMIKH. 3alpONOHOBAHUMN M1IX1]] MOXe OyTH BUKOPUCTAHUHN Y 3a7a4ax
CTPATETIYHOTO IPOTHO3YBAaHHS, OIIHIOBAaHHS CTIMKOCTI E€KOHOMIYHHUX CHCTEM Ta
aHaI3y MepexiAHUX MPOIIECIB y MNIOOAIBHOMY MacIITaol.
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Abstract

Primary education for children with autism spectrum disorders (ASD) requires a
structured, individualized, and visually supported approach that aligns with their
unique learning profiles. This paper examines the fundamental principles of effective
instruction for children with ASD, including individualized education programs,
predictable routines, functional communication development, visual supports, and
sensory-friendly environments. It also highlights essential instructional techniques
such as prompting, task analysis, positive reinforcement, and extended processing
time. Emphasis is placed on social-emotional skill development, generalization of
learning, and interdisciplinary collaboration. The findings demonstrate that a
comprehensive, child-centered approach enables children with ASD to achieve
meaningful academic, social, and emotional growth in primary school settings.

Keywords

Autism spectrum disorders; primary education; visual supports; structured
teaching; functional communication; sensory-friendly environment; individualized
instruction; social skills; task analysis; positive reinforcement.

Primary education for children with autism spectrum disorders (ASD) plays a
crucial role in shaping their long-term academic, social, and emotional development.
Because ASD is characterized by differences in communication, social interaction,
sensory processing, and behavior regulation, traditional teaching methods are often
insufficient. Instead, children with ASD require a structured, individualized, and
visually supported educational approach that aligns with their unique learning profiles.

The goal of primary education for children with ASD is not only to teach academic
content but also to develop functional communication, social competence, emotional
regulation, and independence. These foundational skills enable children to participate
meaningfully in school life and prepare them for future learning environments. This
paper outlines the core principles, instructional strategies, and classroom adaptations
that form the basis of effective primary education for children with ASD.

1. Individualized Education as the Foundation of ASD Instruction

1.1. Individualized Education Programs (IEPs)

An Individualized Education Program is central to effective instruction for children
with ASD. Because autism manifests differently in each child, educators must tailor
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goals, teaching methods, and supports to the learner’s strengths and challenges. IEPs
typically include:

« communication goals (verbal, augmentative, or alternative communication);

« academic objectives aligned with developmental level;

« social and emotional learning targets;

« sensory regulation strategies;

« behavioral supports and reinforcement plans.

Regular progress monitoring ensures that goals remain relevant and that teaching
strategies evolve as the child develops.

2. Structured Teaching and Predictability

Children with ASD often experience anxiety when routines change or when
expectations are unclear. Structured teaching reduces uncertainty and supports
comprehension. Key components include:

2.1. Visual Schedules and Clear Routines

Visual schedules outline the sequence of daily activities, helping children anticipate
transitions and understand what comes next. These may include pictures, icons, or
written words, depending on the child’s level.

2.2. Clear, Concrete Instructions

Children with ASD benefit from simple, direct language paired with visual cues.
Abstract or figurative language can be confusing, so instructions should be explicit and
consistent.

2.3. Preparation for Transitions

Advance warnings, countdown timers, and transition cards help children shift from
one activity to another without distress. Predictability supports emotional regulation
and reduces behavioral challenges.

3. Functional Communication as a Core Priority

Communication development is one of the most important aspects of primary
education for children with ASD. The focus is on functional, spontaneous
communication, not memorized phrases or scripted responses.

3.1. Verbal and Alternative Communication Methods

Depending on the child’s abilities, communication instruction may include:

« speech therapy techniques;

« augmentative and alternative communication (AAC) systems;

« picture exchange communication systems (PECS);

o gestures, sign language, or communication boards.

The goal is to ensure that every child has a reliable way to express needs, make
choices, and interact with others.

3.2. Embedding Communication in Daily Routines

Communication opportunities should be integrated into natural contexts—during
play, meals, group activities, and transitions. This promotes generalization and
increases motivation.

4. Visual Supports as a Universal Tool

Visual supports are essential because many children with ASD process visual
information more effectively than auditory input. Common tools include:
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« picture cards and visual vocabulary sets;

« checklists for multi-step tasks;

« visual timers to show the passage of time;

« Dbehavior expectations charts;

« step-by-step task sequences.

Visual supports increase independence, reduce misunderstandings, and help
children navigate the school environment confidently.

5. Social and Emotional Skill Development

Social interaction is often challenging for children with ASD, but primary school
provides a structured environment for learning these skills.

5.1. Targeted Social Instruction

Educators may use:

« small-group social skills sessions;

« role-play activities;

« social stories that model appropriate behavior;

« guided play with peers.

These methods help children learn to share, take turns, recognize emotions, and
interpret social cues.

5.2. Emotional Regulation Support

Children with ASD may struggle with frustration, sensory overload, or unexpected
changes. Teachers can support emotional development through:

o calm-down corners;

« visual emotion charts;

« breathing exercises;

« co-regulation strategies with adults.

Developing emotional awareness and coping skills is essential for long-term
success.

6. Sensory-Friendly Learning Environments

Many children with ASD experience sensory sensitivities—either hypersensitivity
or hyposensitivity to sound, light, touch, or movement. A sensory-friendly classroom
helps prevent overload and supports focus.

6.1. Environmental Adaptations

Effective strategies include:

o quiet areas for breaks;

o dimmable or natural lighting;

« noise-canceling headphones;

« minimal visual clutter;

« predictable seating arrangements.

6.2. Sensory Breaks and Regulation Tools

Scheduled sensory breaks, fidget tools, weighted items, or movement activities
help children maintain attention and regulate their bodies.

7. Generalization of Skills

Children with ASD may learn a skill in one context but struggle to apply it
elsewhere. Therefore, educators must intentionally teach generalization.
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7.1. Real-World Application
Skills should be practiced:
« across different settings (classroom, playground, cafeteria);
« with different people (teachers, peers, assistants);
« using varied materials.
Generalization ensures that learning is functional and meaningful beyond the
classroom.
8. Collaborative Approach
Effective primary education for children with ASD requires teamwork.
Collaboration between teachers, parents, therapists, and specialists ensures consistency
and reinforces learning across environments.
8.1. Regular Communication
Sharing progress, challenges, and strategies helps align home and school
expectations. Parents provide valuable insights into the child’s behavior, preferences,
and needs.
8.2. Interdisciplinary Support
Speech therapists, occupational therapists, psychologists, and behavior analysts
contribute expertise that enhances the educational program.
9. Core Instructional Techniques
9.1. Prompting and Fading
Prompts help children complete tasks successfully, while gradual fading promotes
independence.
9.2. Task Analysis
Breaking complex tasks into smaller steps makes learning manageable and reduces
frustration.
9.3. Positive Reinforcement
Motivators—praise, tokens, preferred activities—encourage desired behaviors and
increase engagement.
9.4. Extended Processing Time
Children with ASD often need additional time to process information. Allowing at
least 10 seconds before expecting a response supports comprehension and reduces
pressure.
10. Classroom Adaptations
10.1. Organized, Clutter-Free Environment
Clear workspaces help children focus and reduce sensory distractions.
10.2. Supportive Tools and Modifications
Examples include:
modified assignments;
visual task organizers;
sensory tools;
alternative seating options.
10.3. Curriculum Adaptation
The curriculum should match the child’s cognitive level and may include functional
goals such as self-care, communication, and daily living skills.
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Conclusion

Primary education for children with autism spectrum disorders must be grounded
in individualized, structured, and visually supported instruction. By prioritizing
functional communication, social-emotional development, sensory regulation, and
predictable routines, educators create an environment where children with ASD can
thrive. Collaboration among teachers, specialists, and families ensures consistency and
maximizes progress. Ultimately, effective primary education empowers children with
ASD to develop independence, confidence, and meaningful participation in school and
everyday life.
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The rapid evolution of technology is not only a factor in scientific and technological
progress, but also a sign of profound transformation in professional activity,
educational practices and everyday life. Based on these conditions, adaptation to the
digital environment becomes a necessary prerequisite for professional self-realisation,
which leads to the actualisation of the problem of the formation and continuous
development of digital competences as an integral component of the professional
competence of a modern teacher. In a knowledge society, digital literacy i1s becoming
a mandatory requirement, as it involves not only the mastery of digital tools, but also
the ability to critically, reflectively and selectively comprehend educational and
training information.

The current generation of students is growing up in the environment of constant
digital media presence, which shapes the nature of their communication, cognitive
activity and socialisation, leading to transformation of the educational environment. In
this regard, the issue of the continuous development of lecturers digital competencies
as a main condition for ensuring a high-quality educational process in line with the
challenges of our time is becoming particularly relevant.

Discovering of foreign experience in developing the digital competence of teachers
i1s a pressing issue. Foreign scientific studies (Dedebali, 2020; Zhang, Llorente, &
Sanchez-Gomez, 2021) have focused on the role of digital competence in research on
the training of future teachers in higher education. Researchers view digital
technologies as a powerful resource for implementing innovative educational solutions
that can expand access to quality and continuous learning for students. They create
conditions for free exchange of information and knowledge, and also promote active
and meaningful participation in social and public life.

A comparative analysis of the level of digital competence of future teachers in
Poland and Ukraine in an article by E. Rzonca (2024). The researcher found that future
teachers in both countries demonstrate a readiness to use digital resources in a
balanced, critically informed and selective manner in their educational and teaching
activities. At the same time, educational institutions are facing with need to
systematically update their educational programmes, taking into account the dynamics
of technological changes, economic transformations and socio-cultural processes.
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The purpose of this article is to review models for developing lecturers’ digital
competence.

The theoretical basis for the study is provided by European Union (EU) framework
documents on the digital transformation of education. The Digital Education Action
Plan (2021-2027) is an EU initiative that sets out a shared vision for high-quality,
inclusive and accessible digital education in Europe. This Plan aims to help national
education systems adapt to the digital age.

EU pays significant attention to the development of digital competence. The
Council EU in Recommendations council from May 22, 2018 on key competences for
lifelong learning determined, that «digital competence involves the confident, critical
and responsible use of, and engagement with, digital technologies for learning, at work,
and for participation in society. It includes information and data literacy,
communication and collaboration, media literacy, digital content creation (including
programming), safety (including digital well-being and competences related to
cybersecurity), intellectual property related questions, problem solving and critical
thinking» (Council Recommendation, 2018, p. 189).

The UNESCO Framework Document on ICT Competencies for Teachers proposes
five areas of teacher competence: digital competence, knowledge development,
knowledge creation, knowledge sharing, and knowledge preservation (UNESCO ICT,
2018).

Thus, digital competence emerges as an integrated ability of an individual to use
digital technologies and tools in various spheres of human life in a conscious, critical
and ethically responsible manner. From a pedagogical point of view, this definition
outlines a multidimensional structure of competence that combines instrumental skills
with information and media literacy, collaboration, creative production of digital
content, and adherence to the principles of information security and academic integrity.
The use of digital resources and the possibilities offered by digital technologies require
lecturers to have digital skills. These skills enable them to create interactive materials,
motivate students during lessons and collaborate with students, parents and other
teachers. Moreover, new digital tools provide opportunities to engage students, develop
their critical thinking skills and solve problems.

D. Romrell et al. (2014) notes that using of digital technologies in education has
been demonstrated in various models. The SAMR (Substitution, Augmentation,
Modification, Redefinition) model is interesting. According to this model, digital
technologies are used through actions such as substitution, augmentation, modification,
and redefinition of content. Scientists have substantiated that educational practices that
correspond to the levels of substitution and augmentation mostly contribute to the
optimization and improvement of existing forms of educational activity, increasing its
effectiveness without changing its essential structure. On the other hand, actions
associated with the levels of modification and rethinking lead to a qualitative
transformation of the educational process, as they rethink its goals, tools, and
pedagogical interactions (Romrell et al., 2014). It is important to emphasize that
educational activities at the modification and rethinking levels contribute to the
improvement of the teaching process. Thus, the SAMR model serves as a conceptual
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basis for systematic analysis, classification, and expert evaluation of digital
technology-based learning in the context of its innovative development.

In scientific approaches of structuring the digital competence of teachers,
E. Rzonca justifies a model that encompasses five interrelated vectors: stimulating and
supporting learners in the digital environment, designing and developing learning
experiences, modelling professional environments, establishing the principles of
digital democracy and accountability, and continuous professional development
(Rzonca, 2024). These areas are integrated with key components of digital competence,
including information literacy, digital communication and digital content creation. The
implementation of the models described depends on the capabilities of teaching staff
and their willingness to engage in professional development.

Conclusions.

The EU's strategic policy on digital competence development demonstrates a
systematic and multi-level approach to improving the digital readiness of educators and
researchers. Based on an analysis of framework documents and review of models for
developing the digital competence of teaching staff, it has been established that
lecturers professional competence influences the use of digital technologies in their
teaching work. Prospects for further research are related to the need for systematic
analysis and comparison of the levels of digital competence development in practising
lecturers, taking into account the various characteristics of their professional activities.

We express our gratitude to the Institute of International Education Scholar Rescue
Fund (USA) for their support in the preparation of this article.
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BUKOPUCTAHHSA IHHOBAIIIMHUX TEXHOJIOI I HA
YPOKAX TPYJIOBOI'O HABYAHHA Y AITEU 3
OCOBJIMBUM BAJIAMHU PO3BUTKY

bypaaka Map'sna BikropiBHa
Buutens Tpyg0BOTr0 HaBYaHHS

K3 "UYepHiBelibka criemianbHa 1mkoiga Ne3"
M. YepHiBIli

VY cyuacHux ymMoBax pedopMyBaHHS OCBITHBOI Tayly3i Ta BIPOBAKCHHS 1€
Konmneriss HoBoi ykpaiHChKOi MIKOIM OCOOIMBOI aKTyaldbHOCTI HaOyBae mpoOriema
3a0e3MneueHHs SKICHOT OCBITH IS JIITEH 3 0COOJMBUMH OCBITHIMU NOTpeOaMHu.

A y caMoMy KOHTEKCTI MOJIEpHi3allii OCBITHBOTO MPOCTOPY YKpaiHu Ta peasizailii
nonoxeHb Konreniis HoBoi ykpailHCBKOI IIKOJIM OCOOJMBOTO 3HAUYCHHS HalyBae
CTBOPCHHSI 1HKJIFO3UBHOTO OCBITHBOTO CEpEIOBHINA, OPIEHTOBAHOTO Ha IMOTpeOn
KOXKHOI JUTHHMU.

TpynoBe HaBYaHHSA $K CKJIaJ0Ba TEXHOJOTIYHOI OCBITHBOI Tally3l BiJirpae
BaXXJIMBY POJIb Y (POpMYBaHHI )KUTTEBUX KOMIIETEHTHOCTEH, PO3BUTKY CAMOCTIMHOCTI,
comiams3anli Ta npoeciiHOro CaMOBH3HAUEHHS YYHIB 3 PI3HUMU HO3O0JIOTISIMU.
TpynoBe HaBuaHHs (TEXHOJIOTIT) MOCi1a€ 0COOIUBE MICII€ B CUCTEMI IIKLIHHOI OCBITH,
OCKUIbKM CHpsiMOBaHe Ha (OpPMYBaHHS NPAKTUYHUX YMiHb, PO3BUTOK JPiOHOI
MOTOPHUKHU, TEXHIYHOTO MUCIICHHS, TBOPYOCTI Ta podeciiiHoro camoBu3HaueHHs. J1Jis
JiTel 3 0COONMBUMM BajaMu 1€l TMpeaMeT HalyBae KOPEKIIMHO-PO3BUTKOBOTO
3HAYEHHS, aJKe Ccrpuse (GOPMYyBaHHIO HABHUYOK CaMOOOCITYrOBYBaHHSI, COIlaJbHOI
ajarnrarnii Ta IMAroToBKHA 0 CaAMOCTIHHOIO YKUTTSL.

VY 3B’sa3Ky 3 UM OCOOJIMBOi aKTyaJlbHOCTI HaOyBa€ MUTAHHS BUKOPUCTAHHS
1HHOBAIIITHUX TEXHOJIOTH, sK1 JTO3BOJISIOTH aJanTyBaTu 3MIicT, GpopMu i Meromu
HaBYaHHS JI0 1HIUBITyaIbHIX MOKIUBOCTEH KOKHOTO YUHSI.

Y 1pOMy KOHTEKCTI BUKOPHUCTAHHS 1HHOBALIIMHUX TEXHOJOTIM BUCTyHae
BOKJIMBUM YMHHUKOM T1JBUIICHHS €(EKTUBHOCTI OCBITHBOTO MPOIIECY.

[Tpobnema BIpoOBaKEHHSI IHHOBALIMHUX TEXHOJIOT1M B OCBITI PO3IIISIIAETHCS B
KOHTEKCT1 KOMIIETEHTHICHOTO, 0COOMCTICHO OPIEHTOBAHOIO Ta JISJIbHICHOTO MiXO/1B.
[HHOBaIIiHI TEXHONOTIi BU3HAYAIOTHCS SIK CYKYITHICTh CYYaCHHUX METO[IB, 3aCO0IB 1
dbopm opranizailii HaBYAJILHOTO MPOIIECY, MO0 3a0e3MEeUyI0Th SKICHO HOBHUUM pPIBEHb
OCBITHIX P€3yJIbTaTIB.

B ymoBax iHKT10311 0COOIMBOTO 3HAYCHHS HAOyBAIOTh TaKl MPUHIIUIIH:

o IHAWBIAyami3allisa Ta audepeHIiamis HaBYaHHs;

e JIOCTYMHICTh Ta YHIBEpCAJIbHUN TU3AIH;

o 1HTErpaisi KOpeKI[1iHHO-PO3BUTKOBOI CKJIAJIOBOT;

¢ TMApTHEPCHhKa B3aEMOJIS BCIX YUYACHUKIB OCBITHHOTO IIPOLIECY.

TpynoBe HaBYaHHS SK MPaKTUYHA TisSTIBHICTE CTBOPIOE CHPHUSITINBI YMOBH IS
peamizaiii UMUX NPUHIUIIB Yepe3 BUKOPUCTAHHS IHHOBAIlIMHUX 3acOo0iB, IO
M1JBUILYIOTh MOTHBAIIIIO Ta 3a0€3MeUyI0Th YCHIIIHICTh KOXKHOI JTUTUHHU.
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OTt>xe, 1HHOBAIlIHI TEXHOJIOTIi B TPYJOBOMY HaBYaHHI OXOIUIIOIOTH HHUGPOBI
OCBITHI IIaTdOpPMH, IHTEpaKTHBHI 3acoOM HapuyaHHs, cnemMeHTH STEM-ocBiTw,
MIPOEKTHY MisUTbHICTH, 3D-MOeIIOBaHHS, BUKOPUCTAHHS QIalITUBHUX KOMIT FOTEPHUX
IIpOTpaM, TEXHOJIOTIi JOTIOBHEHOI Ta BIpTyaIbHOI PEabHOCTI.

Hudposi ocBiTHi pecypcu. BuxopuctanHs 1HTEpakTHBHUX Iatdopwm,
CIEKTPOHHUX MiAPYYHHKIB, MyJIbTUMENINHUX MPE3CHTAIlIN Ta BIIEOYPOKIB J03BOJISE
a/IanTyBaTH HaBUAJbHHUM MaTepiall BIAMOBIIHO 10 MOTPed YUHIB.

Jlns qiTel 13 MOPYIICHHIMU ClyXy €(DEKTHBHUM € 3aCTOCYBaHHS Bi3yasli30BaHUX
IHCTPYKIIiH, cXeM, B1JIeo 3 CyOTUTpaMu abo IepeKIiaioM KeCTOBOIO MOBOIO.

JIist y4HIB 13 TOPYLIEHHSIMH 30py — aylioCylpoOBOAY, IPOrpaM €KpPaHHOTO
03BYUyBaHHS, TAKTWJILHUX MOJIEIICH.
Jist giTedt 13 MOPYLIEHHSMU OMOPHO-PYXOBOTO amapary — BUKOPHUCTaHHS

CHEI1ali30BaHUX KOMIT IOTEPHUX MPUCTPOIB (aJaNTUBHUX KIJABIaTyp, CEHCOPHUX
€KpaHiB).

HudpoBi 1HCTpYMEHTH 3a0€3MeUyloTh IOETAHE BHUKOHAHHS  3aBJlaHb,
MMOBTOPIOBAHICTh 1HCTPYKIIii, MOKIIUBICTH CAMOKOHTPOJIIO.

IIpoexTHa TexHoJOris. [IpoekTHA TISUTBHICTH € OJHIEIO 3 HAMO1IBI €(heKTHUBHUX
1HHOBAIIITHUX (OpM OpraHizailii TpyJ0BOro HaB4aHHs. BoHa nependayae BUKOHAHHS
MPAKTAYHOTO 3aBJaHHSA 3 OTPUMAHHSM KOHKPETHOrO pe3yiabTary (BupoOy abo
COIIaJILHOTO MIPOJIYKTY).

VY mporeci pearnizarllii IpOEKTY Y4Hi:

IUTAHYIOTh BJIACHY JiSUTHHICTH;

MPAIOI0Th Y KOMaH/II;

PO3IOAISAIOTH 000B’ I3KH;

IPE3EHTYIOTh PE3YJIBTaTH.
Hns mitert 3 OOII mpoekTHA AisUIbHICTh Ma€ KOPEKIIMHUE IMOTEHIaN, OCKUIbKH
PO3BHUBA€ KOMYHIKaTHBHI HABUYKH, BIANOBIAAIBbHICTh, CAMOOIIHKY Ta BIEBHEHICTh Y
BJIACHUX CHJIAX.

STEM- ta STEAM-ninxoau. [aterpariis enementiB STEM-ocBiTu y Tpynose
HaBUYaHHsI Miependavyae Moe€JHaHHS TEXHOJOT1H, 1HKEeHepii, MAaTEMaTUKHU Ta MUCTEIITRA.
3actocyBaHHs 3D-MofentoBaHHsA, pOOOTOTEXHIKH, KOHCTPYIOBAHHSI CIIPUSIE PO3BUTKY
JIOTIYHOTO Ta MPOCTOPOBOTO MUCIICHHS.

JUist giTedl 3 1HTENEKTyaJlbHUMH TOPYIICHHSIMU €(QEKTUBHHUMH € MOAYJbHI
3aBJIaHHS 3 TOKPOKOBUMH aJITOpUTMaMU. J{J1s1 y4HIB 13 po3JiafiaMu CIIEKTpa ayTU3MY —
CTPYKTYypOBaHi IU(PPOBI cepeOBUINA T YITKO BU3HAYEHI POJIi B TPYMOBIH POOOTI.

TexHousorii JonoBHeHOI Ta BipTyajibHOI peanbHocTi. AR- Ta VR-Texnomorii
CTBOPIOIOTh MOXKJIMBICTh MOJICTIOBAHHS BUPOOHUYUX TIPOIECIB 0€3 PHU3HKY IS
37I0pOB’s. YUHI MOXKYTh Y BIPTYaJbHOMY CEPEIOBHII OMAaHOBYBATH HABUYKU POOOTH 3
THCTPYMEHTaMH, 110 0COOIUBO BAXKIIUBO IS JIITEH 13 PI3MIHUMU OOMEKCHHSIMH.

Taxi TeXHOJIOT1i M1ABUIIYIOTh 3aI[IKaBJIEHICTh, (POPMYIOTh MO3UTUBHY MOTHBALI1IO
710 HaBYaHHS Ta 3a0e3MeuyoTh O€3Me4HI YMOBH AJI MPAKTUYHOI MiATOTOBKH.

3acTocyBaHHSI 1HTEPAKTUBHUX METOIIB (MPOEKTHA TEXHOJOTIsS, KeHC-MEeTo/,
IrpoBe MOJIENIOBaHHS BUPOOHMYUX CUTYyaIllil) CIIpUsi€e PO3BUTKY APIOHOT MOTOPHUKH,
MPOCTOPOBOTO MHCJIEHHSI, KpPEAaTUBHOCTI Ta (QOPMYBAaHHIO MPAKTUYHUX YMIHb.
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Bukopucranus 1mudpoBuX 1HCTPYMEHTIB JI03BOJISAE€ 1HAWBIAYyali3yBaTh HaBYAJIbHUM
mporec, 3abe3neuntH AUGEpPCHINAIiio 3aBAaHb BIAIOBIIHO 10 ICHXO(MI3HIHUX
MOKJIMBOCTEH YYHIB, IO BIAMOBIIAE MPUHITUIIAM 1HKIIO3UBHOI OCBITH.

EdextuBHICTE ynpoOBa/KEHHS 1HHOBAIIMHUX TEXHOJOTIH 3HAYHOI MipOIo
3aJIEKUTh B PIBHSA IMIJATOTOBKM TMEJArOTIYHUX KaJapiB, MarepiaabHO-TEXHIYHOTO
3a0e3MeueHHs 3aKIaay OCBITH Ta MDKIUCIUILIIHAPHOI CITIBOpaI (axiBIliB (BUUTEIIS
TPYAOBOTO HaBUYaHHS, ACHCTCHTA BYMTENS, IICHXOJIOTA, JIOTOMENa, peadimiTosora).
Bonnouac icHy0Th po0ieMu, TIOB’s13aH1 3 HEIOCTaTHIM (piHaHCYBaHHAM, OOMEKEHUM
JOCTYIIOM JI0 CYy4acHOro OOJIaJlHaHHS Ta MNOTPEOOI0 B CHUCTEMHOMY ITiJIBUILIEHHI
KBaTidiKaIi rmeaaroris.

OTxe, BAKOPUCTAHHS 1HHOBAIIMHUX TEXHOJIOT1M HAa ypOKaxX TPYIOBOTO HABYAHHS
y AiTedt 3 ocoOIuMBMMH BajaMH € €(EeKTUBHMM 3aco00M (OpMYBaHHS KIHOUOBUX
KOMIIETEHTHOCTEH, IMiABUIIIEHHS MOTHBAIli JO HAaBYAHHS Ta YCIIIIHOI coliami3alii.
[TomanpIni HayKoOB1 AOCHIKEHHS MalOTh OyTH CIIPSMOBaHI Ha PO3POOKY METOIUYHUX
PEeKOMEHAAIlIH 010 alanTallii IHHOBAIIMHUX 3aC001B HaBYAHHS BIIMIOBIIHO /10 PI3HUX
KaTeropit 0COONMMBUX OCBITHIX MOTPEO Ta OIIHIOBAHHS 1X PE3YJIBTATUBHOCTI B YMOBaxX
1HKIJTFO3UBHOTO OCBITHBOTO CEPEIOBHUIIIA.
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OCBITA B ICITAHII

IHanoB AJsien BoroguMupoBu4
[Ipodecop, noktop dinocodii,

3aBigyBay kadeapu MiXKHAPOIHOT MOTITHKH,
Yxropoacbkuil HamionanbHuil yHiBEpCUTET

ITanoBa Aabona OJieriBHa

Buxknanau kadgeapu MixkKHAPOIHOI MOJITHKH,
HoxTop dimocodii,

Yxropoacbkuil HamionanbHuil yHiBEpCUTET

3mukano Adresina IsaniBua

Crynentka

®dakynbTETy MIP)KHAPOIHUX €KOHOMIYHHUX B1JIHOCUH
VYxropoacekuit HanionanbHM yHIBEpCUTET

Icnaniss — eBponeicbka Aep:kaBa 3 0araroBIKOBOIO 1CTOPIEKD OCBITH, 0 Oepe
moyaTok 1me B cepenuboBiudl [1]. Ilepmn HaB4yanbHI 3aKiagyd CTBOPIOBAIMCA TPH
MOHACTHUPSIX 1 [IEpKBax, ¢ HaBYaHHs Oys10 JOCTYITHE JIMIIE MPEACTaBHUKAM 3aMOXKHUX
BepcTB. OcBiTa Maja peNiriiHUil XapakTep, TOJIOBHA yBara NpPHUAUBIACH JATHHI,
teosiorii Ta ¢utocodii. Ilporsrom XVI-XVIII cromite, y mnepiog (opmyBaHHS
IcnancpKoi iMmepii, pO3BUTOK OCBITH TICHO TOB’SI3yBaBCS 3 JISIbHICTIO KaTOMHMITLKOT
LIEPKBH, sIKa KOHTPOJIFOBAJIa 3MICT HaBYAHHSI Ta BUXOBaHHS [2].

VY XIX cromitrti KpaiHa nepexuna nepii cepio3Hi 0cBiTHI pedopmu. 3’ iBUIUCS
Jep>KaBHI TIKOJIM, a HAaBYaHHS MOCTYNOBO cTaBajo oOOB’si3koBUM. Y 1857 poi
yXBaIWIM 3akoH MOSIHO, SIKMW 3amoyaTKyBaB LIEHTPAJi30BaHy CHCTEMY OCBITH Ta
3aMpoBaIMB €JIMHI HaByajdbHiI cTaHmaptd [3]. YV wmeidl mepiom CTBOpIOBAIUCS
YHIBEPCUTETH, W10 CTaJdW IIEHTpAaMU HAyKOBOI IyMKH, 30KpemMa Maapuacskuid
yHiBepcuTeT 1 YHiBepcuteT bapcenonu [4]. [Ipore po3BUTOK TalbMyBaBCs 4Yepes
MOJIITUYHI KPW3H, TPOMAJSHCHKY BiIMHY Ta AUKTaTypy ®paHKO, KOJIU OCBITa 3HOBY
HabpaJia pesiriiHoro CIpsIMyBaHHsI, a 0arato BUKJIa1a4iB 1 HAYKOBIIIB eMirpyBaiu [2].

Curyarris modana 3MiHioBaTucs micisa yxBajaeHHs Konctutyuii 1978 poky, sika
3aKpinuiIa MPaBo KOKHOTO TPOMaITHIHA HA OE3KOIITOBHY 1 000B’s13K0BY OCBiTy. Came
1eH Iepioj1 CTaB MOYaTKOM CydacHOi 0cBiTHBOI Monedi [cnanii [5]. Hapyanus y mkomax
CTaJI0 JOCTYHHUM JIJIs JITEH yCIX COLIJIbHUX TPYIl, a OCBITa OTpUMaJIa CBITCHKHM,
JEMOKPAaTUYHUMN XapakKTep.

CydacHa mkona B IcmaHii Mae 4YITKy CTPYKTYpy: HOOUIKUIBHUM, MOYAaTKOBUH,
cepenHii, npodeciiinuii 1 Bumwmii piBHi [3]. HaBuanHs ais aiteld TpuBae 3 MIECTH A0
ITICTHAILISITH POKIB 1 € OE3KOIITOBHUM Y JEp>KaBHUX 3akjiafax. Y MOYaTKOBIHM MIKOJI
VYHI BUBYAIOTh MaTeMaTuKy, IPUPOJHUY] HAYKH, 1ICTOPIIO, 1HO3EMHI MOBH (3a3BUYail
aHDIIICBKY), IHPOpPMATHKY, 00pa30TBOPYE MUCTELTBO, MYy3UKY Ta (I3UUHY KYJIBTYPY
[6]. OcobnuBa yBara mpUIIISETHCS HABYAHHIO JBOMAa MOBAaMH — ICMAHCHKOIO Ta
perioHaabHOI0 (KaTaJIOHChKOI, OaCKChKOI0 a00 ramiciiicbkoro) [1].
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Cucrema OCBITH OpIEHTOBaHA HA PO3BUTOK KPUTHUYHOTO MUCIECHHS Ta TBOPYMX
3ni0HOCTel. BukinagaHHs TPYHTYEThCS Ha IHTEPAKTHBHUX METOMAaX: BUKOPHUCTAHHI
MYJIBTUMEIIMHUX MaTepialiB, TPYMOBUX MPOEKTIB, MPAKTUUHUX 3aBJaHb 1 AUCKYCIH
[8]. YuuTeni akTUBHO 3aCTOCOBYIOTH HH(POBI pecypcH, OHIaNH-TaTGopmu i
EJICKTPOHHI MiIPYYHUKH, III0 POOUTH HABYAHHS CYy4aCHUM 1 TUHAMIYHUM. Y IIIKOJIAaX
PO3BUBAIOTh 1HIMBIIyallbHI MPOTpaMH MIATPUMKH YYHIB 13 PI3HUMHU PIBHAMU
MiTOTOBKH, 00 KOKHA TUTHHA MOTJIa PO3KPUTH CBiil moTeHIian [5].

3 omIsiAy Ha 1€ CHIi oYaTH OIS 3 IOIIKUIBHOI OCBITH IcmaHii. oHA MOAUISIETHCS
Ha J[Ba IUKJIM: TIEPIIUH UK, JJIs1 JiTed BikoM Bij O 10 3 pokiB, Ta APYTUid UK - BT
3 1o 6 pokiB. HaBuanHs He € 000B’I3KOBUM, OJTHAK OLIBIIICTh CIMEHM B1IJIalOTh JITCH
710 IUTSIYMX CaJIKIB Y>K€ 3 paHHbOTO BiKy. 3a JanuMu ypsiay Icnanii, y 2024 poiii piBeHb
OXOIUJICHHS! JIOUIKUIBHOIO OCBITOIO JITEH 10 TPbOX POKIB CTaHOBUB mMoHaa 45 %, a
cepen aiteit Bikom 3—6 pokiB maitxke 97 % [6].

JuTsdi 3aK1au MpalooTh K JIep>KaBHI, TaK 1 MpUBaTHI. Y OUIBIIOCTI PET1OHIB
nie cucteMa Escuelas Infantiles - MyHinunmanpHi AUTSY1 MIKOJIH, 10 (PIHAHCYIOTHCS
nepkaBoro. HaBuanbHUI TIpollec COPSMOBaHMM HE Ha akaJeMiuHi 3HAHHSA, a Ha
PO3BUTOK OCOOMCTOCTI, COLIAJIBHUX HABUYOK, EMOLIIMTHOTO 1HTEJIEKTY Ta TBOPUOCTI [3].

[Iporpama TONIKUIBHOI OCBITH BKJIIOYA€ PO3BUTOK MOBJICHHSI, 0a30B1 MaTeMaTUYH1
MOHSATTS, 3HAOMCTBO 3 HABKOJIUIIIHIM CBITOM, I'POBI 3aHATTS, My3UKY, 00pa30TBOpUY
JUSITBHICTD 1 Pi3u4Hy akTUBHICTB [8]. OCBITHIN Mpolec OpraHi3oBy€eThCS Yepe3 Ipy,
CIIOCTEPEKEHHA ¥ TBOpUil 3aBAaHHs. [[ITH HaBUAIOTHCS CIJIKYBAaTUCS, BUCIOBIIOBATU
€MOIIi1, pO3B’sI3yBaTH MPOCTI MPOOJIEMH, IIPAIIOBATH B TpyTax.

VY Gararhox 3aKjiaiax JOUIKiJIbHA OCBITAa Peali3y€e€ThCs JBOMAa MOBAMHU: 1CTIAHCHKOIO
(KaCTUIIBCHKOIO) Ta PET1IOHAIBHOIO, 110 CIPHSIE PAHHBOMY PO3BUTKY 0araTOMOBHOCTI
[2]. V Karanonii, Hanmpukiaa, BeJIMKa YacTHHA 3aHATH IMPOBOJAMTHLCS KaTaJOHCHKOIO,
tomi sik y Kpaini backiB akTHBHO BIIPOBaIKYETHCSI HABYaHHS 0ACKCHKOIO MOBOO [1].

VY cydacHUX QUTSYMX caakax IcrmaHii BUKOPUCTOBYIOTHCS IHTEPAKTUBHI METOIN Ta
HOBITHI TexHosorii. [legarorun 3acTocoByrOTh HUGPOBI AOIIKH, HABYAJIbHI ITPU Ta
MYJIBTUMEINHI MaTepiajid, IO JAornomarae (QopMyBaTH I1HTEpPEC IO HABYAHHS 3
paHHBOTO BiKy. Takok yBara mpuAUISAE€TbCS CHIBOPAL 3 OaTbKaMU, CiM’sI BBAXKAETHCS
AKTUBHUM YYaCHUKOM OCBITHBOTO TIpoiiecy [7].

[TpuknagoM ycrinrHOro BIPOBaKeHHs 1HHOBaLIMHUX MeTonuk € Escuela Infantil
La Mar Bella y BapceinoHi, e 3acTOCOBYIOTbCSI IHTEIPOBaH1 IPOTrpaMu 3 €JIEMEHTAMHU
€KOJIOTIYHOTO BUXOBaHHsA Ta My3ukoTepamii. ¥ Manpuni Bizomum € Centro de
Educacion Infantil El Olivar, sikuit BAKOPUCTOBY€E MPUHIIUTI «HABYAHHS Y€pe3 JOCBII»
1 320X04y€ JIITEH 10 TOCTIIKEHHSI HABKOJIMIITHBOTO CEPEeIOBUIIIA.

IT — mouatkoBa ocBiTa. [louaTkoBa ocBiTa B Icnanii oxomtoe niteii BikoM Bija 6 10
12 pokiB 1 € 000B’s13KOBOIO 1i7Isi BCix rpomajsiH [3]. Bona mae Ha MeTi PO3BUTOK
0a30BUX yMiHb, (OpPMYBaHHS TPOMAISIHCHKUX I[IHHOCTEH Ta MIATOTOBKY 1O
nojanbiIoro HaBuaunHs. [louaTkoBa mIkoja CKIAAAEThCS 3 TPHOX LHUKIIIB TIO IBA POKU
KOYKEH, 1110 JJO03BOJISIE MTOCTYIIOBO aaNnTyBaTy JiTEH 0 HABYAILHOTO MPOILIECY.

HaBuanpHa mporpaMa BKJIFOUA€ MIPEIMETH: MaTEMaTHKY, IPUPOIHUYI HAyKH, MOBU
(icnancpka Ta perioHajgbHa), 1HO3EeMHY MOBY (HaWyacTillle aHIIICBhKY), 1CTOpIIO,
MUCTEUTBO, MY3UKY, (I3W4Hy KynbTypy Ta 1H(opmaruky [l1]. 3HauHa yBara
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NPUAUIAETHCS PO3BUTKY KPUTUYHOTO MUCJICHHS, KOMYHIKAI[IMHUX HABUYOK 1 TBOPUYHX
3ni6HOcTel. BukmamanHs BinOyBaeThCs IHTEPAKTHBHO, Ye€pe3 TPYHOBY pOOOTY,
MIPOEKTH, OCITITHAIIHKI 3aBIaHHS Ta ITPOBI €IIEMEHTH [7].

bararo mkin, 3okpema B Karanonii un Banencii, peani3ytoTb JBOMOBHI IpOTrpamu,
Jie y4HI OJIHOYAaCHO OIAHOBYIOTH ICMAHCBHKY Ta pPErioHalbHy MOBH [2]. ¥V neskux
HaBYAIBHUX 3akjiafgax 3actocoByeThcsi Mmeromuka CLIL (Content and Language
Integrated Learning), koiu mpeamMeTH, HaPUKIIA TPUPOTHIYI HAYKH, BUKIAIaI0ThCS
aHTJIACHKOIO MOBOIO, ITO MiBUIIYE PIBEHb BOJIOIHHS 1HO36MHUMU MOBamu [4].

[lIxinbHE >KUTTS OpIEHTOBAaHE HA BCEOIYHUN PO3BUTOK ITUTHHH. Y Kiacax
MPALIOIOTh TICUXOJIOTH H MeJaroru-aCUCTeHTH, SIK1 JI0NIOMaraloTh yUHsIM aJJalTyBaTUCs
10 HaBuaHHs. [loyaTkoBa 0CBiTa 3aBEPIIYETHCS BUIAUEIO CepTU(IKaTa, IKUH Ja€ TPaBO
MEePEeXOoy A0 CEPEAHBOI IKOIH [6].

Takox ci11/1 3a3HaYUTH TTPO cepeHIo OcBITY. CepeniHs ocBiTa B [cmaHii moaiaseThes
Ha JiBa eTamnu: 000B’s13Kk0By cepeanto ocBiTy (Educacion Secundaria Obligatoria, ESO)
IUTsl Y4HIB BIKOM 12—16 pokiB 1 micnsio00B’si3koBy cepennio ocBity (Bachillerato) ns
Mool 16—-18 pokiB [5]. ESO € npogomkeHHsIM 0a30BOi OCBITU Ta COpsIMOBaHA Ha
PO3BUTOK OCOOHMCTOCTI, MIJATOTOBKY 10 MPO(ECIMHOrO HaBYaHHA ab0o0 BCTyHy J0
YHIBEPCUTETY.

VY nporpamy BXOAsTh MaTeMaTHKa, iICIAHCbKa MOBa, 1CTOpis, reorpadis, 61oyoris,
¢i3uka, ximis, 1HQopmaruka, (i3uyHa KylIbTypa, 1HO3€MHI MOBHU Ta XydOXKHI
TUCIUIUTIHY [3]. Y4HI TakoX MOXKYTh 0OMpaTH (paKynbTaTUBHI MIPEIMETH 3aJIEKHO Bl
BJIACHUX 1HTEPECIB 1 MallOyTHHOI crieriai3anii.

Bachillerato, mo TpuBae aBa poku, € OUIBII aKaJeMIYHUM €TaroM. YuHI
NONUONIOIOTh 3HAHHS Y BHUOpaHOMY HampsiMi: TyMaHITapHOMY, MPUPOTHUYOMY,
TEXHOJIOTITYHOMY 4M MHCTerbKkoMy [1]. OiiHIOBaHHS BiOyBa€ThCS 3a pPe3yJbTaramu
HaBYaJIbHOI JISUIBHOCTI Ta IMiJICYMKOBHX ICIHUTIB. YcrmimHe 3aBepiieHHss Bachillerato
J03BOJIIE CKJIaJaTH BCTYIIHI ICIIUTH JO YHIBepcuTeTiB, Bimomi sik Evaluacion del
Bachillerato para el Acceso a la Universidad (EBAU) [8].

Cepenns ocpita B IcmaHii moeaHye akajgeMiyHy HIATOTOBKY 3 (DOpMYBaHHSIM
IPOMaJISTHCHKOI CB1IOMOCTI, BIAMOBIAAJILHOCTI Ta MOBAark 10 KyJbTYpHOTO PO3MAITTSl.
VY mkonmax akTUBHO BIPOBAKYIOTHCS LHU(PPOBI TEXHOJOTI], a caM€ BUKOPHUCTAHHS
IJIaHIIETIB, OHJIAH-IIaT(OpPM, BIPTYaJbHUX JJA00OPATOPiH 1 IUCTAHLIMHOTO HABYaHHS
[7]. Takuii miaxixg AoNOMAarae y4dHsSM pO3BHBAaTH HAaBHYKH CAMOCTIMHOI poOOTH,
KPUTUYHOTO MHCIIGHHS Ta CIIBOpall, W0 BIJANOBIIa€ BHUMOTaM Cy4acCHOTO
€BPOIIEUCHKOTO CYCIIbCTBA [5].

[Tpodeciiina ocsita B Icnanii (Formacion Profesional, FP) € oganm 13 Ki1t090BUX
HampsMiB CUCTEMH HaBUYaHHS, 10 3a0e3medye MiAroTOBKY KBamidikoBaHUX (axiBIliB
st puHKy nipani [5]. Ii ocHOBHA MeTa — HajmaTH MpaKTHYHI 3HAHHS TAa HABUYUKHM, SKi
JO3BOJISIIOTh BUITYCKHUKaM IIBUIKO TMpaleBIalTyBaTics. HaBuyaHHS TOYHMHAETHCS
TICJISE 3aBepIleHHsT 000B’s13K0BO1 cepeaHboi ocBiTH (ESO) 1 Mmoxe TpuBatu Bix 1 110 2
POKIB 3aJI€5KHO B1J] CIIEI1aJIbHOCTI.

FP noxinserscst Ha 1Ba piBHI:

1. Ciclo Formativo de Grado Medio — cepenHiit piBeHb, JOCTyTHUH Ticas 16
POKIB, IKUI TOTY€ 10 pOOOTH B TEXHIYHUX 1 aIMIHICTPATUBHUX Npodecisx;
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2. Ciclo Formativo de Grado Superior — BUIIMI piBEHb, NOCTYITHUM MICIIS
3aBepuieHHst Bachillerato, mo mae 3mory orpumaru kBasiikailito, €KBIBaJICHTHY
KOPOTKOMY ITMKJTy BHIIIOT OCBITH [2].

[Iporpamu BKJIIOYAIOTh BHUBYEHHS CIELIANBHUX JTUCUUIUIIH, OOOB’SI3KOBY
BUPOOHUYY IPAKTUKY Ta 3aHATTS 3 1HO3eMHOT MOBU. HarpsiMu miArOTOBKH OXOIUTIOIOTh
chepu Typu3My, TOTEIBHOTO 013HECY, eIEKTPOHIKH, OyAIBHUIITBA, MEIUIIMHY, TH3aHHY,
IT, cinbchKOTO TOCTIOAAPCTBA TA EHEPIETUKH [6].

bararo nmpodeciiiHuX IEHTPIB CHIBNPAILIOIOTH 13 MIANPUEMCTBAMH, 11O JIO3BOJISE
CTY/IEHTaM MPOXOAUTH MPAKTUKY Ha BUPOOHUITBI. [IpuKiagoM cyyacHOTO MIIX01y €
Centro Integrado de Formacion Profesional Ciudad de Zamora, sikuii Mae napTHepChbKi
MpOrpaMu 3 BEIMKUMU KOMIAHISIMU i HABYA€ CTY/ACHTIB 32 MOJACIUTIO «HAaBYAHHS Yepe3
poGoty». [loniOHa crmiBmparlls miABUINY€E PiBEHb 3aWHATOCTI BUIYCKHHKIB Onn3bKo 80
% ctynentiB FP otpuMyroTh poOOTY MPOTATOM POKY MiCIsl 3aKIHYEHHS! HAaBYaHHS [7].

I ocranns, Buma ocBita B IcmaHii moOymoBaHa BIAMOBIAHO 1O MPHUHIMIIB
Bononckkoro mporecy, 1o 3abe3neuye CyMICHICTh 13 €BPONEUCHKUMU CTaHIapTaMU
[1]. Cucrema ckiiaga€eThes 3 TPHOX PiBHIB:

- Grado (6akanaBp) — TpuBae 3—4 poku, Hajae 0a30By BHUIILY OCBITY;

- Master (marictp) —1—2 poku, cipsMOBaHUH Ha MOIIMOJIEHY CHeliaTi3aliio;

- Doctorado (moxTopanTypa) — 3—5 poOKiB, BKIIOYA€E MPOBEACHHS HAYKOBUX
JTOCHIIKEHbB 1 3aXUCT nuceprarii [3].

B Icnanii ¢pynkuionye nonazg 80 yHIBEpCUTETIB, 13 SIKUX MPUOIU3HO JIBI TPETUHU €
nepxaBHUMU. HaiiBimomimnmu BBaxaroTbes YHiBepcuteT bapcenonu, Maapuacekuii
aBTOHOMHUM yHIBepcuTeT, YHiBepcuteT Banencii, YHiBepcurer CeBuibi [4]. Bonu
BXOJATH 10 PEUTHHTY HallKpallnX HaBYaIbHUX 3aKiIagiB €Bpomu, OEpyTh y4acThb y
MIDKHApOJHUX Mporpamax oOMiHy cTyaeHTamu Erasmus+ 1 MaroTh MOTYKHY HAyKOBY
0azy.

BuknamanHs y BUIIMX HaBYAIBHUX 3aKjIaax 3AIHMCHIOETHCA TEPEBAKHO
1CTIAaHCHKOIO0 MOBOIO, aJI€ 3 KOXKHUM POKOM 3POCTA€ KUIBKICTh aHTIIOMOBHUX MPOTPaM,
OpIEHTOBAaHUX Ha 1HO3eMHHUX CTyAeHTIB [5]. OCBITHIN TpolleC TOEIHYE JEKIIHHI
3aHSTTSI, CEMIHAPH, TAOOpaTOPHI pOOOTH Ta MPOEKTHY AISUTHHICTh. BUKIaga4ui akTHBHO
BUKOPHUCTOBYIOTH 1IU(PpoBi mardhopmu, cuctemu Moodle 1 Blackboard, inTepakTuHi
3aBJIaHHS Ta OHJIAHH-TECTH [8].

[Ticnst omisiy piBHIB OCBITH JIOTIYHO MEPEUTH A0 TOTO, SIK CUCTEMa 3MIHIOBAJIACh
OCTaHHIMU JECITUIITTIMHU, K1 MIJIXOIU MPAIIOIOTh 3apa3 1 3 YUM CTHUKAIOTHCS IIKOJIA
Ta YHIBEPCUTETH IIOIHS.

Hwuxye HaBeneHo KIII0OU0B1 OCBITHI pepopmu B Icmanii:

1. LOE (2006). Pedopma 3akpinuia CBITCHKUM, IHKITFO3UBHUHN XapaKTep MIKIIbHOT
OCBITH, BHOpSAKyBaja piBHI, MOCWJIWIA pOJIb KOMIIETEHTHICHOTO TMIAXOAy 1
IPOMa/ITHCHKOTO BUXOBAaHHS. 3’SIBUBCS YITKHM (POKyC Ha pO3BUTOK 0a30BUX YMIHb,
1M(poBOI TPAaMOTHOCTI Ta IHO3EMHHX MOB. ABTOHOMHHUM CITIBTOBAPHCTBAM JaJIH
OlIbIIIe TTPOCTOPY JJISI MOBHOI MOJIITUKY Ta BIACHUX HAaBYAJIbHMX TUIaHiB [1], [3].

2. LOMCE (2013). 3miauia CTPYKTypy OLIHIOBAaHHS 1 MIJACUIMIA MiJACYMKOBI
iCrIUTH, 3po0uiia HaBYAIbHI TPAEKTOPIl OUIBII «IPO(PUIBHUMIY Yy CEPENHI KO,
yTOUYHWJIAa BUMOTH JO pe3ylbTaTiB HaBuaHHsA. Pedopma BuKIMKama AUCKYCI:
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NPUXUIBHUKY TOBOPWJIM TPO MiABUIIEHHS BUMOT 1 pe3YyNbTaTiB, KPUTHUKUA PO
HaJMIpHY CTaHJApTU3allio 1 TUCK TecTyBaHHA [3], [5].

3. LOMLOE (2020). IloBepHyna akieHT Ha KOMIIETEHTHOCTI, 1HKIIIO31IO,
MDKOPEIMETHI 3B’ 3KH, PO3BUTOK EMOIIIIHOTO 1HTEIEKTY 1 TPOMaJTHChKUX HABUYOK.
CrpoliieHo «BY3bKi» (DIIBTPH OLIHIOBAHHS, PO3IIUPEHO MiITPUMKY YUHIB 3 OCBITHIMHU
nmoTpedaMu, OHOBJICHO POJIb pajl IMIKLT 1 y9acTh rpoMan [3], [5].

Icnanis 3a ocTaHHI pOKM 3poOmia BenMWKuW CcTpuOOk y mudposizamii. Ha
HarioHaiasHOMY piBHI Tipamioe INTEF — iHCTHTYT TeXHOMOT1# OCBITH Ta MiATOTOBKH
BunTena. BiH nmae kypeu, ceptudikalili, METOIMYHI MaTepiaiu, KaTaJlord u@poBux
pecypciB 1 pekoMmeHmaiii moao Oe3nmeyHoro Tta edgexkruBHoro Bukopucranus IT y
ko [7].

[Tapmemist moka3ana BaXKJIMBICTh T1IOPUIHUX MOJIENEH: MIKOIH KOMOIHYIOTh OYHI
YPOKHA 3 OHJIAWH-MOAYJSIMH, POOJSTH THYYKI PO3KIaAM, MIBUAILIE 3aKpUBAIOThH
«TPOTATMHNY, SKIIO YYE€Hb MPOMYCTUB 3aHATTS. [IJis BUMTENIB € MOCTIiiHI IpOrpaMu
MIJBUILIEHHS KBaji(ikanli came 3 Hu(pPOBUX IHCTPYMEHTIB 1 EAArOriKKA 3MIIIAHOTO
HaBYaHHs |[8].

Takos ciiJl 3a3HaYUTH, 1110 1CTIAHChKA BUIIA OCBITa MOBHICTIO MPALIOE Y paMKax
Bbononcekoro nporiecy: cryneni Grado—Master—Doctorado, kpenutu ECTS, npo3zopi
pe3yibTaTH HaByaHHs 1 HaB4yanbHi Twianu [3], [4]. [Iporpama Erasmus+ myxe
HOIYJISIPHA: YHIBEPCUTETH MAlOTh COTHI YroJi PO 0OMiH, OJIBIHHI JUIUIOMH, CIILIbHI
MaricTepchbKi mporpaMu. MoOUTHHICTh BIUTMBAE 1 HA SIKICTh: IPOTPaMU OHOBIIIOIOTHCS
1] €BPOINEUCHKI CTaHAAPTH, 3 SBISAIOTHCS KYpCH aAHIIIMCBKOIO, 3alpOLIyIOThCA
BUKJIaJ]a4l 3-3a KOPJIOHY, 3pOCTA€ y4acTh Y MIXKHAPOJIHUX JOCHIKEHHSX [3], [4].

OuiHIOBaHHS y IIKOJI TMOEAHYE IIOJEHHY PpOOOTY, MPOEKTH, CIIOCTEPEKEHHS,
MIJCYMKOBI 3aBJaHHsA. Y cepenHii mkom Ta Bachillerato mirote migcyMKoBi icUTH
(EBAU) nns noctyny 10 yHIBEpCUTETY. BaxnBo, 1110 OLIHIOBAHHS «IT1/IB’SI3yIOTHY 10
KOMIIETEHTHOCTEH: He JIUIIIE «3HATU», a 1 «KyMITH 3acTOCyBaTu» [3].

Yuutenb Ma€e mMATPUMKY: KypcH NiABUIIEHHS KBamidikamii (3okpema y INTEF),
udpoBi ceprudikaru, npodeciiiHi ChiapbHOTA. € TporpamMu HACTAaBHUIITBA IS
MOJIOJUX TIEAAroriB, KOHKYPCH 1HHOBAIlIA, TPaHTH Ha JAMAAKTAYHI mpoektu [7]. YV
HIKOJIaX MPaIOI0Th IICUXOJIOTH, TIeJarOrM-aCUCTEHTH, JIOTOIEeIH.

OTtxe, ocBiTHS cucTeMa IcnaHii CbOTO/IHI € MPUKIIAIOM TAPMOHINHOTO MO€ETHAHHS
TpaauIii 1 cydacHUX miaxomiB 10 HaB4yaHHA [3]. CHJIBHMMH CTOPOHAMH € BHCOKa
SKICTh TIJTOTOBKM BYHUTEIIB, JBOMOBHICTh Yy perioHax, TICHUM 3B’SI30K MIXK
HABYAJILHUMH 3aKJIaJjaMd Ta pPOOOTOAABIIMH, a TaKOX AaKTHUBHE BIIPOBAKCHHS
undpoBux TexHOJOTiH. PazoMm 13 TUM cHUCTeMa CTHKA€ThCS 3 HU3KOK BUKIIMKIB:
perioHajibHa HEPIBHICTh, HECTa4a MEeIaroriYyHuX KaJpiB y CUIbCHKUX pailoHax, moTpeda
B NOJAJIBIIII MOJIEpHI3allll MporpaM 1 MocuiieHH1 (iHaHCyBaHHS. 3arajioM icaHChbKa
MOJIeNIb OCBITH JEMOHCTPY€ €(QEeKTUBHICTh pedopM, CTAOUIBHICTH PE3YJbTaTIB 1
BIJIKPUTICTB J0 iHHOBAIIiil. BoHa MOXe CiTyryBaTy MpUKIIAIOM IS KPaiH, K1 MParHyTh
MOEAHATH TOCTYIHICTh, IKICTh 1 Cy4acHICTh HABUYAHHS.
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BEPKAVBIP AMAHIIMHHBIH ©6MIPI MEH
HIBIFAPMAHIBLIBITBI

bartbsipraiau Pu3za KaHaTKbI3bl
MarucTpaHT
M.OremicoB ateiagarsl BKY

Kazak TapuxplHIa VAT pyXaHUATHIHBIH KailHQp Ke3iH TEpeH 3epTTer,
XaJIKBIMBI3JIBIH apAaKThl MEP3EHTTEPIH KaHA KbIPbIHAH TAHBITKAH TYJIFaiap a3 eMec.
Conapapiz 0ipi — 91e0MeT CHIHIIBICHI, 3epTTeyI, Ka3ylibl bepkaiibip Amanmms. On
©31H1H CaHaJIbl FYMBIPBIH Ka3aK Co3 OHEPIHIH OTKEHI MEH OYT1HIH 3epereyre apHaraH
Kasiamrep. AKbIH, 5Ka3yIlibl, IpaMaTypr, aylapMallibl, 3epTTeyiinl AMaHIH bepkaibip
Comimynbl: «1924 xbutel 11 kapamana bareic Kazakcran o6nbicel, Kaparebe
ayllaHplHJarel barmakkenm ayelieiHAa TyFaw» [1, 27 0.]. bepkaiiblp AMaHIIMH
ConmiMyJIBIHBIH apFbl  Teri keHiHjaeri naepekrep bareic Kazakctan 0OJIBICTHIK
MEMJICKETTIK apXWB MaTepHAIIapbIHIA CaKTaldFaH. 3epTTeYlepAi OHBIH OYyJICTTIK
TapuxbIHAH OacTacak, MbIHAJall MOJIIMETTEP KEe3ECEe/Il:

«1. Orenr AManmmnaa Canrma — AMaHI1a MPOUCXOANI U3 0alicKol ceMbU, TO €CTh
ero oter] lloturyt Obu1 Oaem...

2. IlpunsB HacneacTBO OoTHA AMaHIIA TOXE ObLT  0aeM 4TO MOATBEPIKIAETCS
OOBSICHEHHEM OYEBHUIIEB, KPOME TOTO OH CyMeJ o0ydaTh CBOMX ChIHOBeW Canmma u
AxmMeriie B Pyccko-KUPrU3CcKoOl HIKOJIE.

3. I'maBHO#N ponb cpeau neret AmanmmuHa urpan Canum AmanmuH. [locne
OKOHYaHUU 2-X TOAUYHBIN PyCCKO-KHUPTU3CKOM KO B 1. KanmMbikoBa crain padorarb
nucapem.» [2, c. 1] - menm kepcetineni. byn nepek AMaHIIMH OyJIETIHIH ©OHIpAET]
ayKaTThl, BIKIAJIbI TOTIKA dKATKAHBIHBIH aiifarbl. COHBIMEH KaTap, apXuB JACPEKTEepPiHE
CYMEHCEK, OKeCIHEH Mypara KaJIiFaH [IapyallbUIbIKThI KaJFacThipFaH AmaHiia ia 0ai
peTiHje TaHbUTFaH. byJ Typasbl coil Ke3eH KyarepliiepiHiH TYCIHIKTeMeNepl pacTaiib.
OYJETTIH 9JIEYyMETTIK MYMKIHJIITT MEH TYPMBICTBIK >KaFJalbIHBIH KOFAPbUIbIFbI OHbBIH
OananapblHbIH OLTIM aTyblHA J1a KOJIAMIbI JKaFaail TyFbI3raHbl Oaiikanansl. HakTeuiait
aliTkanga, Amanma o3 wigapsl ComiM MeH AXMETIIEHI OpBIC-KBIPFBI3 (Ka3ak)
MEKTEO1H/Ie OKBITYFa MYMKIH/IIK jkKacaraH. byj1 — coi 19yip YIiH MpOorpeccuBTI KajgaM
YKOHE QYJICTTIH aFapTyIIbUIBIKKA MOH OEpPTeHIH KOPCETETIH MaHbI3/bl OEIT1.

AMaHIIIMH OyJNeTiHAe XeTeKul penal AMaHmanbiH yiabl — ComiM AMaHIIMH
arkaprad. On oTOAcChIHBIH IIAPYANIbUIBIK KOHE KOFAaMIBIK 1CTEpPIHJIET1 HETI3Ti
YUBIMIACTBIPYIIBI FaHAa €MEC, COJI Ke3CHJIeri OTiMIl, Ke3l amiblK TYJIFa PETIHAC
tanbUTFaH. by aknapar ConmiMHIH €pTe JKacTaH cayarThl, )Ka3y-ChI3y 1CIH MEHIepTeH,
KEPTriTIKTI 0acKapy KYPBUIBIMBIHIA KbI3MET aTKapfaH TYJIFa OOJFaHBIH JONENACH .
OHBIH OUTIMIUINT MEH KOFaMJIBIK KbI3METI KeWiHHEeH bepkaiiblp AMaHIIMHHIH
JTYHHETaHBIMBIHA, OLTIMIe€ KYIITAPJIBIFBIHA )KOHE 3USUTBI OPTajia KaJIBIIITACybIHA €Yl
BIKITAJI €TKEH Jeyre Heri3 0ap.

On e31HIH «OneHIM — eMipiM» eCTeNIriHAe dKe TOpOUeciHIH pedl Typaibl: «MeH
EPTEPEKTIH ©31H]I€ OpbICIIa-Ka3aKIia MEKTeI OITIPreH KhI3METKEp OKeHIH apKachIHa
YKOKIIBUIBIK KOPMEW, MOJICHUETTI ceMbsifa TopOueneHaiM» [3, 5 0.], — AereH aepex
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oepeni. by nepekTeH OHBIH 3UsJIBI, MOJEHH OpTachkl Oap oTOachiHAA ©CIM, OKY-
OUTIMHIH KYHIBUIBIFBIH Kac KE31HEH CEe31HIN OCKEeH1 aHrapbuiaabl. Ka3ylIbIHBIH
oneOneTKe KpI3bIFyhl MEH IIbIFaPMAaITbUIBIKKA OeHiIMIIEeTy1 19T OCHI €pTe KabINTaCKaH
pYXaHU-TaHBIMJIBIK OpTaJiaH OacTay aJiFaHbl aHBIK.

ApXHB IepeKTepi MEH €CTeIIKTepre CYHEeHCEK, OHBIH okeci — ConiM AMaHITUH —
OpsIHOOp KalachIHIAFBI pealbHOE YUMIIUIICHI OpPBIC TUTIHAC asKTaraH, CayaTThl opi
Ke31 ambIK TysiFa Oosrad. O €3 I0YIpiHIH TaianTapbiHa caid OUTIM abIl, KEPTTIKTI
OKIMIIIUTIK >KOHE IIapyallbUIbIK callajlapblHlla KbI3MET aTkapraH. OcbIHAall 3UsIIbI
OKCHIH TopOueci OanaHbIH JYHUETAHBIMBIHBIH KEHEIOIHe, TUIMIK OPTaChIHBIH
KaJIBITITaCybIHA JKOHE 97IcOM-MOJIEHU OpTara epTe OeimMenyiHe Tikelel ocep eTKeHi
CO3CI3.

AJ aHaCBI YH IIapyachIHaFbl olies1 OoJiFaHbIMEH, 0alia TopOueciHe alphIKIIa KOH1
OeJireH kaH peTiHje cunartaiaapl. O 0TOACKIHBIH TOpOUE 1CIHET1 TYPAKThUIBIK ITeH
KBUIBLJIBIKTHI ~ KaMTaMachl3 €Tyl TyIFa peTiHae bepkallblpablH MiHE31HIH
KaJIBIIITaCybIHA, aJaMI€PIIUIIK KYHIBUTBIKTAP/AbIH OOMbIHA CIHYIHE BIKIIAJ €TKEH.

Ocbunaiiia, exi Typsl OarbITTaFbl — OKEHIH 3USIBLUIBIFBI MEH aHAHBIH MEUipiMrIe
HerizfaenreH Topboue MekTedl — bepkailiblp AMaHIIMHHIH & TyiIFa OOJbIN
KQJIBINITACYBIHA MaHBI3ABI POJ aTKapFaH. by opTa OHBIH MIBIFapPMAIIBUIBIK OM-
OpICIHIH KEHEI1He, OUTIMIe JEreH BIHTACHIHBIH apTyblHA oHE OoJiallak aKbIHIBIK
’KOJIbIHA TYCYIHE OEpiK alFbIIIapT Kacaibl.

bepkaiiblp AMaHIIIMH MeKTenTe 6 ChIHBINKA JEHIH Ka3aKlla OKbIFaH, OyJIaH COH
opsicia 61mim anFad. O e31HIH eMipOasHIIBIK «OJeHIM — emipimy» xka3z0ackinaa MBan
PynonbdoBuu Marikuii nereH Toxxipuoeni KapT MyFaTiMHEH OKbIFaHBIH, COJI KapT Kici
OpBIC TUIIHJE COWJIEYre YJIKEH ocep €TKEHI Typasbl kaszraH. KeliHHEH con OKybl
KaslIU-ne onebuet hakynbTeToHe ChIPTTall OKbIFAHBI TyPaJIbl )Ka3FaH.

1953 xbinel Kas[IU-a1 GiTipin, «ATbipay 00IBICTHIK MekeMenepinae, Kpi3buikora
ayJaHbIHAA KbI3MeT icteiai» [4, 8 0]. XKanmel, bepkaliblp AMaHIIMHHIH TyFaH Kepl
Bbarsic Kazakcran oOnbichiHbIH KapareOe aymaHbl OoOJFaHBIMEH, OHBIH OMIpPIIK
’KOJIBIHBIH 0aCTaIKbl Ke3€HI MEH IIBIFAPMAIIBIIBIK KaJIBINTACYbIHA TIKEJICH oCep CTKeH
HEri3ri eHip — Ka3ipri ATbipay oOnbichl. JKeTicy »xepiHe, Amarbl KajdachblHa
Oip>koiara KOHBIC ayjapraHfa ACHIH >Ka3yIIbIHBIH OanayblK IIaFbl, TOpOUE ajFaH
OpTachl, aJFalllKpl OUTIM ajfaH MEKTeOl, €HOEK >KOJILIHBIH OacTaylybl, COHIaN-aK
0oTOACBhIH KYpBIN, KayalKepIIUIIK >KYTiH apKajaraH Ke3eHjaepl TyTreiaend aepiik
ATbIpay eHipiMeH OaitnaHbICThI. byt aiimak — YKaibIK ©3¢HIHIH OOMBIHIaFbI MOICHUET]
TepEH, TAPUXU-PYXaHU TAMBIPHI MBIKTHI OJIKE.

ATpIpay — Ka3aKThIH OaThIiC ©JKECIHIETl IIeXIpena MOJEHU KEHICTIKTIH Oipi.
XabIKTHIK JOCTYP, aybl3 9/IeOMETI, Kyl OHEepi, KbIpayablK MEKTEIl, COHJIali-aK epKiH
OMJIBI  aKBIH-KBIPIIBIIAD  JJCTYpl  KadbIlITacCkaH OWI  6HIp AMaHIIWHHIH
JTYHHETaHBIMBIHA TiKeJeW bIKMaN eTKeH. JKaWbIK OOWBIHIAFBI TaOUFH-pyXaHU OpTa
Ka3ylIbIHBIH ~ LIBIFAPMAILBUIBIK ~ CE3IMIHIH ~ OfHYbIHa, CO3 ©HEpiHE [IereH
CYMICIEHIIUTITHIH KaJIbINTACybIHA HET13 OOJIIbI.

Ocbunaiiina, bepkaiiplp AMaHIIMHHIH — TYJIFAJIbIK  KOHE  IIBIFAPMAIIBLIBIK
KaJIBINITACYBIHAFBl MaHBI3ABl apKay — OHBIH ATBIpayJa ©TKCH JKAaCThIK ITaFbl MEH

72



HISTORY AND ARCHEOLOGY
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

PYXaHU-MOACHU KYHJIBUIBIKTApAbl OOWbIHA CIHIPIE€H OpTachl €KEHIH alTyFa TOJBIK
Heri3 0ap.

bepkaitblp AMaHIIMH TyFaH *epi MEH OCKEH OpTAachlHA JETeH CEe3IMIH ©3iHIH
«Opaiy» aTThl ©JICHIH/Ie aWKBIH KOpceTe/l. AKBIH TyFaH TOIBIPAK IMEH JKACTHIK MIaFhl
OTKECH OHIP/II MIBIFAPMAITBITBIK OOJIMBICBIHBIH a)KbIpamac 06JIiTi peTiHe KaObUIIali b,
Onen >xommapeiHga on KaparteOene TyFaHBIMEH, OalalibIK IaFrbl OTKEH AThIpay
OHIpiHIH — YHUIIIK MaHBIHBIH — OMIPIIIK MEKTE01 OOJIFAaHBIH EPEKIIIE aTall OTeIi:

«Kan emeH JKallbIK CHIPBIH KOTI aHJIaFaH,

CoHpia 1a ceH bICTBIKCBHIH, Opai MaraH.
TycaMm ga TonbIparbiHIa, KacTall KeTi,
MeH caraH y3akK Kbuiiap opaiMaram...» [5, 213 0.]

byn miymakrapaa akelH TyFaH *KepiHe JIETeH CaFbIHBIIIBIH, aJbicTa Kypce ae Opai
©JIKECIHIH >KYPET1H/IeT1 OPBIHHBIH €peKIlle eKeHIITTH OUIIipeni.

AT Kesieci KoJiapaa o1 ©31H1H IIBIH MOHIHAET1 a3aMaTThIK ’KoHE IIbIFapMAaIIbLIbIK
TYPFBIJIaH KaJIBIITACKAH ©JKeCl — AThIpay €KEHIH allKbIH KOpCETEe/l:

«Ep xeTTiM coHay YHIIIK KbIp *KarblHAA,

O enre MoHT1 0aKu bIP3aMbIH Ja.
EnGekke, eH kakchIra 0eJIel JkacTau,
KaHbiMbI O6JIETeH COJ XKBIP KaJbHFa.» [5, 213 0.]

AKBIH OYJI OHIpJIIH OFaH €HOEKKE Oaysibll, pyXaH!u AYHHECIH OaillbITKaHbIH, XbIP
oJieMiHE JKETeNIereHiH epekie aram otenl. Jlemek, ATbIpay — OHBIH AaKbIHJIBIK
OOJIMBICHIH IIBIHJAFaH, MIBIFApMAIIbUIIBIKKA OacTay OOJIFaH kKep.

OJeHHIH COHFBI ITyMaKTapbIHa AMaHIIMHHIH MIBIFAPMAIIBLIBIK JKOJIBI AJIMaThIFa
YKaJIFaCKaHbI KOPIHE/II:

«OKbIp jKaJIbIH KaHAT KaKThl, KAJIBIKTAIbI,

KankpiTeimn, Anarayra anbin 6aps.
Kaiina na e3 6ecirim, o3 yilimaen
Kakchl exeH xKaHbl JKaiicaH XaJibIK 0apbLy [5, 213 0.]

byn oxonmap akeIHHBIH ~AJIMaThiFa KOHBIC —aydapyblH IIBIFAPMAIIbUIBIK
JaMybIHJIaFbl TAOUFH KAIFACTBIK peTiHAE KopceTenl. « KbIp sxanbiHy nen OeHeIeHTeH
maObIT OHBIH JKOJBIH aIllbIll, )KaHa pyXaHW opTachiHa jkerenereH. CoHbIMEH Oipre,
aKbIH aJaMJIIbIK JKBUIBLUIBIK TICH JKaKCBUIBIKTBI KAl OHIpJAeH Jae Taba aJFaHbIH,
XaJBIKTBIH KEH MEeULIIIT OHBIH OMIpiHAE MaHbI3bl OPBIH aJFaHbIH OLIAIpE].

Ocpsunaiima, «Opany» eneHi bepkaiiblp AMaHIITMHHIH TeorpadusuIbIK KOHBIC KOII
FaHa eMeC, pyXaHHU KOJIbl MEH IIBIFAPMAIIBUIBIK YBOIOIUSACH] Typalibl )KUHAKTAIFaH
JTUPHUKAJIBIK 10Ty OobIn TaObuTanbl. AKbIH TyFaH KapareOe, ’acThIK IIarbl ©TKCH
ATbIpay JKOHE IIBIFAPMAIIBUTBIK TYFBIPHI KATBINTACKAaH AJIMAThl — YIII€Y1 OHBIH 9/1e01
OOJIMBICHIH TYTAC KYPANUTHIH YIIT TAPUXU-PYXaHHU KEHICTIK PETIHAC YCHIHBLIAIBI.

KeliiHHeH Ka3zak oMeOMETIHIH aKTaHIaK >Ka3ylIbUIapblH OKH OTBIPHITN, TapUXU
onebueT canachlHa asAK OacyblH ObUTaiillla cUMATTaabl: «O3IMI3IIH  Kas3ak
’KazyllbUlapblHaH ajFail OKbiFaHbiIM CokeH MeH beitimOer, cocbiH keOiHe Cobut
MyxkanoB. CobuttiH «Cyinymaiisly, «Axackanaapb» MeH «OKymOak kajayb» OKHUFa
OalIBbIFbI, TUTIHIH XKEHIIAIT1, YFRIMFA OHAMJIBIFBIMEH KbI3BIKTBIPHIIT €/11.
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Abaiiipl ecelie kee oKbIAbIM, MaxamOeTTi e OepTinae OiaiM. XKaHna mo33usian
ocep etkeHi KacbiM Amanxo0BTHIH «COBETTIK MEHIH €3 elliM». TepT asfblH TEH
OackaH, MYyIIIe MYIIECI TyTell MIHCI3, HaFbI3 MOJICHUETTI OJICH JeM oyelli COJI OJICHII
TaHbII exiM» [3, 7 6.].

AxpiH bepkaiiblp keliiHipek o3iHIH «MeHIH eMipOassHbIM» aTThl ©JCHIHIE OCHI
COTTI 9JIEMI JKETKI3TE€H €KEH:

bipremin kermeH Kamrassa,

He xepcem 6ipre xkaapimMaa...

OMmipre kKagam Oacapa

Aranap OOJIIBI aABIMIA.

Conapra ecTiM CyHeHin,

Conkpuigak Ky0a Taj eM MeH.

Comnapina ceiinien yipeHir,

ChIpnacTbiM )kyMOak anemMMeH [35, 13 6.]

Onengeri «anasiMaa OOJIIBI arajapy, «cojapiia Cedsen YWpEeHIN, ChIPIaCThIM
AKYMOAK oJIEMMEH» JIET€H JKOJIJIAp/AbIH acTapblHJa aKbIHHBIH IIbIFapMAaIIbUIbIK
KaJIBIITaCyblHA BIKMAJI €TKEH TYJIFajlap Typalibl TEpeH JHUPUKAIBIK O KaTbIp.
MyHarel «aranap» YFbIMBI T€K ©31HIH aiHalachIHAAFbl YJIKEHJEpAl FaHa eMec,
eHepre, OUTIMre, pyXxaHu OWIKTEpre >KETEJIETeH KajlaMIepilik opTa MEH o1eOueT
TapJaHIapblH Ja KaMTHAbl. AKBIHHBIH «KYMOAK OJIEMMEH ChIPJIACYbl» — OHBIH
oneOueT oleMiHIH ThUICHIMBbIHA OOMIayblH, KOPKEM C€O3 KYIIPETIH TaHyFa JereH
YMTBUIBICBIH OeHHENeUTIH MeTadOpaIbIK TY KBIPBIM.

bepkaiiblp AmaHImMH OYJ1 >Keplie IIbIFApMalIbUIBIK MYpaTKa >KETEJIeTreH YJIKEH
o1e0u AOCTYP/Il, VITTHIK CO3 OHEP1 MEH dJIeM 9/1cOMETIHIH TaFbUIBIMBIH MEH3EI OTHIP.
OJIeOMEeTKE JEreH KYIITApJbIFbl KaJbINTACKAH KE3C€HJIE OHBIH PyXaHH KOKXKHETIH
KEHEHTKEH — VJITTHIK M033Us OKUIIEepl FaHa €MEC, OPhIC JKOHE baThIC KIIaCCUKAIBIK
oneOueTiHIH Je ocepi OonraHblH Oalikayra Oomanbl. JKac kamaMrepiaiH ©31HAIK
KOPKEM/IIK 9JIEMIH KaJIBINITACTHIPYJa OChl 971601 MEKTENTEP/IIH BIKIAJIbI 30p OOJIbI.

CoHIbIKTaH 3epTTEeylIliep aran eTKeHAeH, bepkailblp AMaHIIMHHIH oJe0ueT
IOYHHECIHE «Kipmill O0M KajdaHybIHa» TEK jKEKe LIbIFapMalllbUIbIK 13/IEHIC EMEC, dJIEM
ONeOMETIHIH KOPKEMJIIK JOCTYPJIEpPl, OHBIH MICSUIBIK MKOHE JCTETUKAIBIK BIKIAJBI
eieym pey  arkapAbl. MyHAal  pyXaHU-ICTETUKAIBIK Ca0aKTaCTBhIK  OHBIH
IIBIFAPMAIIBUTBIFBIH KEHEUTIMN, 9/160U TaHBIMBIH TEPEHICTKEHI KYMOHCI3.

bepkaitblp AMaHIIUHHIH KBI3BMETTIK J>KOHE IIBIFAPMAIIBUIBIK KOJBl  OHBIH
KOFaMJIBIK TYJIFa PETIHJAC KaJbIITACybIHA, VJITTHIK dJcOneTKe OeliceHe apayiacybiHa
arppIKma bIKmaln eTTi. 1948—1952 skpimgapsl o1 AaMaTbhl OOJBICHIHBIH JKaMOBLT
ayJlaHbIHIA >KOHE AJMaThl OONBICTBHIK aTKApy KOMHUTETIHIAE OPTYPJl IKayarThl
KbI3METTep arkapabl. bynan keitin, 1952—-1953 xwimaaper Kazakcran KIT Opranbik
Komurerinne eHOek eTimn, MEMJIEKETTIK OacKapy cajachlHia TOKIPUOE >KUHAKTAJIbI.
Ocbl  Kke3eH OHBIH KOFaMJBIK OpTajaFbl TaHbUIybIHA, >KayalmKepIIUIK IeH
YUBIMIACTBIPYIBUIBIK KaOIJIETIHIH KAJIBINTACybIHA HET13 OO

Enyinmmi xxeligapabIiy opTa meHiHeH 6acTan AMaHIIMHHIH Koc10u eMipi OipTiHemn
HIBIFApMAIIBUIBIK OpTaFra oibicasl. 1953—1954 xpuiaapel Kazak MEMIIEKETTIK KOPKEM
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onebuetr OacmacwkiHaa, an 1954—-1959 xeuinapel «Kazak onedueri» raseriHie oaeou
KbI3METKEp OoJbIn icTemi. by ke3eH OHBIH ofcOMeTKe JKaKbIHAI, IIBIFaPMAaIIbLIBIK
KaybIMMEH €TCHE apaylacyblHA >KaFJai jKacajbl. AJIFAIIKbl ChIH MaKajlajapbl, ofeou
IOy MEH 3epTTey CHUMATBIHAAFbl E€HOCKTEpl IO OChl JKBUINAPHI KapUsIIAHBIM,
aKbIHHBIH 971601 OpTalaFrbl OpHBI O1pTIHIAEH alKbIHANa TYCTI.

bepkaitblp AMaHIIMH Ka3akK ofcOMETIH ailMakTapia JaMbITy iCIHE 30p €HOEK
cigipreH tyrraizapablH Oipi. 1959-1965 xbuimaper on Kaszakcran Kazymisimap
onareIHBIH batbic KazakcTan 0OJBICTHIK O6TIMINIECIHIH YKayarThl XaTIIBICHl KbI3METIH
aTKapabl. by *KbpuiIapel eHipJeri skac KajlaMmrepiep/l Kojjay, 91e0u OipiaecTiKTep
YUBIMIACTHIPY, 9JICOMETTIH €N 1IIiHe KEHIpeK TapajyblHa BIKIAd €Ty OarbIThIHIA
OeJIceH Il )KYMBIC KYpri3i. TyFaH eJkeciHe y3aK Y3UTICTEH KeliH OpajiFaH aKbIH TyFaH
KEP PyXaHUSAThIHA KbI3MET €Tyl a3aMaTThIK MapbI3bl ST OLIIi.

O31HIH TyFaH TONbIparbIHA KalTa OpajiFaH COTTETr1 KOHLI KYHiH aKblH TeOIpEHIC MeH
IIBIHAWBI CAFBIHBIII APKBUIBI KETKI3€I1:

... JKBITBI 5KY3, KaHBI JKOMAPT JKaHAIIBIP KOTI,

bopiHiH keTkeHaelciH Oanacel 0or,

[b1p eTinm kepre TYCKEH JKepiH COHIaaFhl,

AJTaMHBIH aHCAMAaCKa IIapachl KOK.

Con xepJiH ecimze el CyperTepi,

baitryTThl, [llonakkambic KbIp OeTTer!...

KocaiiblH TaFAbIpbIHA TaFIBIPHIMIbI,

Tyran xep, 0ap jkakchIHA YHpeT MeHi [5, 213 6.].

byn mymakrapna akblH TyFaH JKepre JereH IIbIHAWBI 1ITHIAThIH, >KaKbIHIBIK
Ce31MiH KOoHE pyXaHU OalaHBICHIH KOPKEMJIIK OCiHesep apKbUIbl TePEH KETKI3el.
Tyran eJKe OHBIH TaFABIPHIHBIH KAJIFACKI, MIBIFAPMAIIBIIBIK KyaTbIHBIH KalHAp KO31
pETIHJIe CypeTTeNe .

O31H1H CaHaJIbl FYMBIPbIH/IA HIBIFAPMAIIIbUIBIK TAa3AJIBIKThI O1p1HILI OPBIHFA KOMFaH,
«apAblH 1CiHEe» aJajliblK TaHbITKAH Kajamrep bepkaiiblp AMaHIIMH «OJNEHIM —
eMIpiM» aTThl €CTEeNIK >ka30achblHAa ©31HIH aJFallKbl KITAalTapbl Typasbl MaHbI3bI
oimapein Oaipeni. On: « TyHFBIN eeHAep KUHAFBIM 1954 Kbl MIBIKTHI, KEHIHT1
KalbIk >keql arThl TaHJIaMalbl eJeHAepiMe olaH Tek Oip-ak eseH eHmal. Exinmn
KiTaObIM byTakTarsl OYIOVIIIap OfaH €19y1p opiiey, HOpJIUIey IBIKThI, MEH1 9fcOUeT
oJIeMiHE TaHBITKAH OChI KiTaOBIM FOM AciiMiH. bipak oHaa 1a, omaH KEHIHT1 ©JIeH
KiTanTapbIM/a 1a OChI KYHT1 KO31IMEH KaparaHbIMa, 631M KOHUIIM TOJIMAaWThIH Oipa3s
JTYHHEIIKTED KYp», — M *Ka3zansl [3, 8 6.].

AKBIHHBIH OYJT TIKipJIepl OHBIH KaparmanbIMIBIIBIFBIH FAHA €MEC, COHBIMEH Karap
©31H/IIK ChIHFA aJaabIFbIH KopceTeni. [IprrapManibuIbIK MIBIHBIKTHI TalicanMai ainTy
— 9p KajaMrepre ToH KacueT eMec. 1954 xbuibl xKapblK KopreH OleHaep KUHAFbIHAH
OacTay aJiFaH OHBIH 9/1€01 >KOJIbI Ka3aK o71cOMETIHE )KUBbIPMaJIaH acTaM KITarll ChIMIa IbI.
CoHbIH 1IIHAE TMOA33USCHIHBIH Y3AIK YJTUIEpIH KYpPaWThIH >KMHAKTAp PETIHJIE
byrakrarsl oynoyinap (1958), Kericy—Kaiibik (1961), Menin emip6asusim (1965),
MamnrspictaysiM MeHiH (1972), Kaiibix xemnt (1978), Kyrreixana (1983) aranassi.
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XKaticaH >xa3yuibl peTiHIE J€ TaHbUIFaH AMaHIIMHHIH KajlaMmblHaH JKap MyHbI
(1968), Kexxap (1971), Ak xxypekrep (1975), ['yn ketepren (1982) cusikThl moBectep
MEH OHTIMeJNep >KUHAKTAphl JKapblK Kepial. ANl KajJaMIep/AiH eMIpIiK TaKbIphIObIHA
aitHanran MaxamOer Typaibl MaxaMmOeTTiH TaFaplphl POMaHBI OHBIH KaNTBIC
OonranbiHaH KeiiH, 1987 sKbplUIbI OACHUIBI HIBIKTHI.

Conpaii-ak bepkalislp AMaHIIIMH IpaMaTyprus calachlHa Ja TAOBICTHI €HOCK €TTi.
Onwig Ucaraiinsia cemcepi, TaHbICTHIK Kepek, Kymapiz, XKakus, XKeinama, Jomenr (M.
I'pemmen  Oipnecin  »ka3faH), MaHKbBICTAy OKHFachl J>KOHE Oacka Ibecalapsl
pecnyOnuKaIblK >KOHE OOJBICTHIK Tearpiapia CaXHajaHJIbl. AJFAIIKbl JIpaMajibIK
TybIHJBICHI MyHaimbiap 1943 >KbUIbl JKa3bUIFAHBIH €CKEPCEK, JIpaMaTyprusiiarbl
13JICHICTEPIHIH Jie epTe OacTanFaHbl aHBIK OaifKasiabl.

3eprTeyill COHAAM-aK >KepriuTiKTI €1 ay3blHaH >KHUHAFaH ecTeNKTepre cyheHe
oThIpbIll, MaxambOer neH McaTalifiblH Tapuxu TYJIFACBIH HAKThl ©MIpJeri KeHirnkep
peTiHe KepceTyre ThIpbICKaH. byl Tocin MaxaMOeTTaHy FBUIBIMBIHIIA aHA OarbIT
KaJIBIITAaCThIpyFa MYMKIHJIIK Oepai [6, 258 0.]. Oceinaiiima, bepkaiiblp AMaHIIUHHIH
FBUIBIMU €HOEKTepl MaxaMOeTTIH eMipi, IIbIFapMallbUIbIFbl, TUIIIK €peKIIeTKTEPI
MEH TapuXH OPTAChIH KELIEH 1 TYPAE 3€pPTTEI, MaxaMOETTaHy cajachlH OalbITyFa 30p
yiiec KocThl. OHBIH KMHAKTapbl MEH Makajanapbl OYTiHIT KYHIE CEHIMAl IepeK Ke3i
pETiHJIe KeHIHEH KOJJaHbLIA Ibl.

1950 xpulmapAbIH COHBIHIA KEHECTiK wujaeojorusiga Mcarait-MaxamoOet
KO3FaJIbIChIHA O1p>KaKThl KO3Kapac 0achiM OOJbI: ojap «(heomalblK €3rire Kapchl
mapyanap KeTepuliCiHIH eKULIepl» peTiHae FaHa curarTaiabl. bepkaiblp AMaHIIUH
OCBI KO3KapacThl TEPICKE MIBIFAPBIT, AKbIH MYPACBIH YITTHIK JEHIeHIe KapacThIPY/IbI
Makcat erTi. OHbBIH mikipiHiie, MaxaMOeT — XaJbIKThIH pyXaHW epKIHIITTH KOpFaraH,
a3aTTHIK YIIIIH KYPEC CUMBOJIbIHA alfHAJIFaH TYJIFa.

Fanbim o3 3eprTeyinae MaxamOeT MIbIFapMalibUIbIFBIH YIIT KbIPhIHAH KaPaCTHIPIbL:

Tapuxu TyJFa )KoHe cascH KaillpaTkep peTiHJIEr1 OpHBI;

AKBIHBIK TTOATUKACHIHBIH €PEKIIIEIIr;

MaxamOeT JoCTYpIiHIH KeHiHT1 9ie0neTKe acepi.

byn «ke3kapac keHiHri oneOuerranygarbl MaxamOer OeifHeciH >KaHalla
KJIBITITACTBIPYFa JKOJI AIllTHI.

Bbepkaiibip AMaHIIMHHIH 1968 KbUTbI )KapbIK KOpreH «MaxaMOeT TaFIbIpbl» €HOeT1
— Ka3aK 9/1e0MeTTaHybIH/IaFbl AJIFAIIKbI JKYHETIl MaxamMOeTTaHyJbIK 3€pTTey OOJIbII
cananaapl. EHOexkTe aKbIHHBIH OMIp KOJbl, KOTEpLIICKe KaTbicy cebenTepi,
OJICHJIEPIHIH TApUXH HET131 MEH KOPKEMJIIK CHIIAThl KCHIHEH TallaHFaH. ABTOP TapuXu
IIBIHABIK IICH KOpKeM OeWHEHIH OalaHbICBIH HAaKThl apXHUBTIK JIEPEKTEPMEH
TONEIACH .

Ketiiari «Maxambet xoHe OHBIH J9yipi» (1973) enOerinae 3epTTeyln aKbIHHBIH
3aMaHaacTapbl, KOTepurc cedenTepi MEH cajjapbl, TapUXH KYyXKaTTap MEH >KbIP
HYCKaJlapblHa CyileHe OThIpbIl, MaxaMOeTTiH eMipOasHbIH HaKThLIaAbl. byn eHOek
FBUIBIMU JICPEKTIIITIMEH, TIUTIHIH Ta3aJbIFbIMEH, TapUXHU JSJIITIMEH epeKIleIeHEe/I].
3eprTeyin kanaH casicu 6ara OepyzieH aynak OoJIbII, OKUFaIAp/Ibl XaIbIK TYPFBICBIHAH

TYCIHAIpEI.
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bepkaiibip AManmumH MaxamMOeT Mo33UsACHIH Talijlayla KOPKEMIIK-ICTETUKAIBIK
TOCUIACP/l YTHIMIBI Maimaananasl. ON eJIeH KYPBUIBIMBIH, MTOATHKAIBIK 00pa3aapsl,
MeTadopa MEH MHTOHAIIHS JKYHECIH Talaail OTHIPHII, aKbIHHBIH 111K JYHUECIH allyFa
ymThUIIbl. COHBIMEH Karap, AMaHIIMHHIH 3€pTTey OiCi Ka3ipri T'yMaHUTapJIbIK
FRUTBIMIApAAQ KOJIJIAHBUTATHIH MOACHUETTAHY/IBIK JKOHE TYJIFaTaHy OarbITTaphIHA
*akbiH. OJ aKbIHABI TEK O/eOM KEHImKep eMec, Tapuxw TYJIFa, pyxaHu (eHOMEH
pETiHAC KapacThIP/bI.

byrinne bepkaiiblp AMaHIIMH Mypachl — TEK MaxaMOETTaHy/IbIH eMeC, TYTac Ka3ak
o71eOMeTTaHy FHUIBIMBIHBIH alIThIH Ka3bIiFbl. OHBIH €HOCKTEpl TOYEeJCI3MIK JQYIpiHJe
KaiiTa OachUIbIN, »Kac 3€pPTTEYIIUIEPiH, CTYACHTTEPIIH OKy OaraapiamachiHa
eHT13UIreH. bys1 — FajibIM MypachIHBIH OMIPIICH IITTH aKbIHIAWTBIH OACThI J19JIe]I.

bepkaiiblp AMaHIIIMH — Ka3aK o7cOMeTTaHybIHBIH TapUXbIH/Ia TEPEH 13 KaJIIbIpFaH
tyira. On Maxamber OTeMiCYJIBIHBIH MYPAChIH 3€PTTEY apKbLIbl YJIT PYXbIHBIH OHIK
OcitHeciH KaHFBIPTTHI. OHBIH C€HOCKTEpl KEHECTIK KE3CHHIH MJICOJOTHUSUIBIK
IIEKTEYIepiHe KapaMacTaH, FRUTBIMH JOJIK MTeH YIITTHIK TAHBIMIBI YIITACTHIP/IEI.

AMaHIIMH €HOEKTEPIHIH KYHIBUIBIFBl — TapUXU TYJIFAHbl KOPKEMIIK TYpPFbIAH
3epeNei OTHIPHIT, OHBIH PyXaHU-UESIIBIK MAHBI3bIH anTybiHAa. CoJ apKbUTBI 01 Ka3aK
oneOUETIHIH TapUXU-TAaHBIMIBIK HETI31H OailbITThl. byrinri kyHi bepxkaiibip
AMaHIIMH]I MaxamMOeTTaHy FbUIBIMBIHBIH HETI31H KajayllblIapablH Oipl, YITTBIK
PYXaHUSATTBIH a1l KbI3METILICI pETIHE TaHUMbI3. OHBIH €HOEKTEP1 — TAYEJIC13 Ka3aK
o71cOMETIHIH FHUIBIMM TIPETi, pyXaHU Ka3bIHACHI.
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CTPATEI'TYHA KOHUEMNIISA «M’SIKOI CUJIN» Y
CTOCYHKAX BEJIUKOI BPUTAHII BUKPATHAMI/I
CHIBAPYXKHOCTI HAIIIN

3epHenbka Oabra BacuiiBua,

JIOKTOP MOITHYHUX HAYK, mpodecop,

TOJIOBHUI HAyKOBHM CIIBPOOITHUK

HepxaBHoi yctaHoBH «[HCTUTYT cBiTOBO] icTopii HAH Ykpainm»

IcTopist mroACTBA TPOTITOM  TUCAYONITH 3Hajlla Oarato iMmepi. Aue
HaWMOTYTHIIIIO!0, HAaHO1IBIIIO0 TeorpadivyHo, 3a CKJIaJ0M KOJIOHIM, HaIlli 1 HapO/IiB,
3a 4acoM ICHyBaHHs bpuTaHChka iMIlepisi CTaHOBUTH YHIKaibHUI (heHomeH. BoHa
MaHyBaja JIeKUIbKa CTOJITh Ha BCIX KOHTHMHEHTax 3emui. HaiOiuneiry miomry BoHa
Mana a0 1919 p., xonu B il ynpaBiiHHI Oynu 3emui, mo oxommoBand 31 878 965
KBaJpaTHUX KuloMeTpiB. Lle gopiBHIOE 22 BiJIcOTKaM 3eMHOI cyiii. 1922p. HaceneHHs
bpurancekoi imnepii cranoBuiio 480 000 000 ywonosik. Lle — maiixke 24 B1ACOTKH
HaceneHHs 3emii. «He napma, roBopsun no bputanceky iMmepiro, KaXyTh, 1110 BOHA
BOJIO/IIA Y4 TiaHeTH 3emis 1 Y4 11 HaceneHHs» [ 1, p.7].

[i mamyBaHHs 3akiHumIOCAs Maibke cToniTTa ToMmy. Ha i pyiHax sycummsmu
OpUTAHCHKOI AMUIIJIOMATIi 3apOoAUIIOCs HOBE (DOPMYBaHHS, SIKE CIIOYATKY OTPUMAJO
Ha3By «bpuTaHCchka CHiBAPYKHICTh Halllil», aje 3roJoM LSl Ha3Ba CKOPOTHJIACA 10
«CHiBapy>KHOCTI Hallii». [1e€ro 1boro HOBOro Mi>KHapOJHOTO YTBOPEHHS 3a BEPCIEI0
O6’emnanoro KopomiBcTBa OyJio CHPUSIHHA y TMEPEXOJl KOJHUIIHIX OpUTAHCHKHUX
KOJIOHIM JI0 CTaTyCy He3aJeKHHUX JeprkaB. Maiiocst Ha yBa3i, 1o Benuka bpuranis y
Pi3HI c1IOCOOU JAOMOMOKE HOBUM HE3aJIEKHUM Jiep>KaBaM y iX CTAaHOBJICHHI, 1110 BOHA
3a0e3ne4YnTh CHOKIMHMK TMepexiJi Bl KOJOHIAIBHOIO MMHYJOTO JO0 HOBOIO
MaiiOyTHBOTO, y SIKOMY HE3QJIEKHICTh CTaHE BHU3HAYAJIBHOIO PUCOI0 KOXKHOI 3 HUX.
3BICHO, IO KOJMIIHS METPOMNOJisl Maja HaMmip BTPUMATH y CBOIM MOJITHYHIMN,
€KOHOMIYHIH Ta KyJIbTYpHIiil opOiTax KOJUIIHI KOJOHII. Pa3oM 3 TUM HOBI HE3aJICkKHI
nepkaBu OyJv 3allikaBiieH1 y 3B’si3kax 3 Benukoro bpuraniero. [lepeaycim TyT Benu
nepej €KOHOMIYHI BaKeJl: MUTaHHS TOPriBil, Tapu(diB, PUHKIB 30yTy, KOJMILIHI
«IMIEpChbKI pedepeHIlii — TOOTO MiJIbroBl MOAATKH, iK1 Oyyu BcTaHoBieH1 1932 p. Ha
KOJIOHIQJIbHI TOBapH, BCIM IIUM iX MOTIJIa 3a0€3MEUYUTH KOJHIIHS METpomoiis. Sk i
Cro/IiBaBCs TOIIIHIM Tpem’ ep MiHicTp Bemukoi bpuranii /[xo3ed Uembepnen y 1930-
X pp. €KCIOPT 3 METPOTIOJIi IO KOJIOHIH Ta TOMiHIOHIB 30ubIuBCs 3 44 % 10 48 %, a
yacTUHA eKcropty 3BiaTH y Benuky bputanito — 3 30 % mo 39 %» [1, p. 428-429].

[TonermyBanu KOHTakTH 3 bpuTaHi€l0 1 TOTOXHI FOPUIWYHI CHCTEMH, OCBITHI
CUCTEMHM, 3HAHHS 4YaCTKM HaceleHHs (0CcOOJMBO NPUBLIEHOBAHOI) Yy MOJOINX
HE3JIe)KHUX JIep)KaBaxX aHIMIINChbKOI MOBH, MOYAacCTH 3HAHOMCTBO 3 aHIUIIMCBKOIO
IIJ0BOIO Ta MOJITUYHOK KYJbTypamMH, a TaKOXX HaJaHHS IOJETIIEHOTO Bi30BOTO
noctymny rpomaasiHam CriBApY>KHOCTI Halllid 1o bputanii sik KpaiHu, sika BXOJUTh TaK
camMo, K 1 BOHHM, 10 CHiBapyxHocTi. HaouHMM BTUIEHHSM LbOrO NPHUBUICIO €,
CKa)XIMO, OpUTAHCBHKI MIXKHAPOIH1 aeponopTH, Takl, sik XiTpoy Ta ['arBik y JIoHAOHI,
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B SIKUX JI0 3/1MCHEHHS MaclOPTHOIO KOHTPOJIO ICHYIOTh TPU YEpru: OJHA — JUIs
rpomanasH Benukoi bpuranii, iHma — nis rpomaasH CoiBApPYKHOCTI HaIlii 1 TpeTd —
JUIA TPOMAJISIH PELITH CBITY (IEpecBiauyBaiacs y bOMY HEOJHOPA30BO MPUOYBaIOUU
no bpuranii — npumimxa asmopa, oani — O.3.).

Tox nst Cionmydenoro KoposiBcTBa 3acHYBaHHS 1 pO3IMIKMPEHHS 1€ MIKHAPOAHOT
acorriarii HajaBajgo Oarato mepeBar — BiJl BJIACHOTO €KOHOMIYHOTO PO3BUTKY 0
MOCUJICHHS BIUTUBY Ha CBiTOBIN apeHi. Tak, HuHI, koiu A0 ckiany CHiBIpyXHOCTI
BXOAUTh 56 KpaiH, M0 NOAUILIIOTH CIOPIIHEH]I TMOJITHYHI, EKOHOMIYHI Ta
COILIIOKYJIFTYpHI MOIJISIAM, iX OJHOCTalHE TOJIOCYBaHHS B YHICOH 3 bpuTtaniero,
ckaxximo, B OOH, cTaHOBUTH BaroMmy Mi>KHApOJIHY MOJIITUYHY CUITY.

[IpukmeTHHM € TOM (akT, Mo WieHcTBO KpaiH y CriBApY>KHOCTI HaIliil 3pocTano
noctynoBo. Criouatky iXx Oysio TUIbkH 7. I KOXKHOTO POKY MOCTYMOBO KUIBKICTh X
3poctana. [lepeBakHa OiIbIIICTh KpaiH — wieHiB CHIBAPYKHOCTI — 1€ KOJIMIIIHI
KoJIoH1T bputancekoi immepii. Ane 3 kiHmsg 1990 pokiB cTaB MPUKMETHUM HOBHIA
L[IKaBUH 1 JOBOJII KPaCHOMOBHUI TpeHA: 10 CHIBAPYKHOCTI Halllid IOYaad BCTYIATU
HEe3aJIe’KH1 KpaiHu, K1 He OyJIH ii KOJMIITHIMU KOJIOHISIMU.

MeTo10 HAIOTO0 JOC/IiIKEeHHS € 3’ SICYBaHHS 1 aHaI3, IK CTpAaTeriuHa KOHIIEIIIS
«M’IKOi CHJI» BUKOPUCTOBYBAJIACS i BUKOPUCTOBYETHCS 3apa3 Bemmkoro bpuranieto
y IBOCTOPOHHIX 1 0araTOCTOPOHHIX CTOCYHKaxX Mk kpaiHamu CriBApY>KHOCTI HallIH.

Icropisi crBOpeHHs, popMyBaHH4 i po3ummpeHHs CriBAPYKHOCTI npuBepTana
1 IpUBEpPTa€ HAYKOBHUM 1HTEpEC HE TUIbKM OPUTAHCHKUX YYEHHMX, & W JOCIHITHUKIB
OaraThboX KpaiH CBITY, SIK BUXIJIIIB 3 ii KOJHUIITHIX KOJOHIM, TaK 1 HE3aJIe)KHUX JCPKaB.
3BHUYaiiHO, TIepe]l BEAYTh OpUTAHCHKI BUeHi. JIJIsI AOCIIKEHHS 1CTOPli BUHUKHEHHS
CmiBApyXHOCTI HaIllil I[IHHUMHU JDKEepenamMu cTaiu MoHorpadii aHrIiHChKHX
nocmiaaukiB H. ®@epriocona [1], JI. [xetimca [2], . [bxanna [3], T. Jinoiina [4], JIx.
Bengina [5], sxi1 nmpucBsiueHi ictopii bpurancekoi iMriepii BiJT 3apoKeHHS 10 PO3IIay,
T00TO Big 1765 p. mo momiit XX cT., konu Ha pyiHax bpurtaHcbkoi immepii
3apojiKyBanuca napoctku ChiBapy:kHOCTI Hamiil. Y Monorpadii JI. Kenneneitna
JOOCIIKY€ETbCS TeMa, MiJ SKUM KyTOM 30py OpuTaHIl Oauuiu CBOI KOJOHIAJIbHI
BOJIOJIIHHSA, BHUCBITJIIOIOYM MPUTAMAHHUM iM OpHAMEHTAII3M SIK MPU3MY IXHBOIO
O0auenHs [6]. OcobnuBe micue 3aiiMae KiiacuyHa 6ararotoMmHa « Okcopcbka icTopis
bputancekoi immepii» [7]. BaxnuBoro st po3yMiHHS TOTJsAIB Ha bpuTaHCBKY
iMriepito Ha nmoyatky XX cr. € kaura M.A.P. T'oyna [8]. lyi1 yHaOUHEHHSI BeMul
bputancekoi iMriepii ctaB y mpuroai «ATiac 3aMOpchKoi ekcmancli bputanii» 3a
penakmiero A.H. IToprepa [9].

OdyeBugHUM € ¥ TOM (hakT, MO akaaemiydil BumanHg nipo CHiBAPYKHICTh HaIlll
MICTSThH 1 aHaJII3 BUHUKHEHHSI, PO3BUTKY 1 majiiHHs bputancekoi imMmepii. Brinenusm
TAKOro MIAXOMY € Tpals BU3HAYHOTO aMepuKaHChbKoro ictopuka T. Maknayesa
«CriBAPYKHICTh HALil: TOXOMKeHHs i BB, 1869-1971» [10]. Moro miaxin mo
OadeHHs 1CTOPIT YITKO MPOCTEKYETHCS SIK Y YaCOBOMY BIATHHKY, IKUW BIH 00Mpae 1Jis
aHamidy, Tak 1 y Ha3Bax YOTUPbOX pO3ILIiB Horo moHorpadii: «JominioHm»,
«Iumiviceka imnepis», «Kononii Koponw», «IIporextoparm». Lle Takoxx icTopuuHi
nocimipkenHss B.J[. Tacci [11], E. Awmaiioky «BHyTpimHs icTOpisi MOJEPHOI
CniBapyxHocT» [12].
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[Tpo CriBapy kHICTh Hall¥ TUTITHO MHUCAIM TaKi 3apyOikH1 1 OpUTaHCHKI B1IOMI
BUEHI, TIOJITUKH, KypHamicTH, sk J.Iarpem [13], Ix.[.B. Mimnep 1 P. [[x. Bincent
[14], Y. Keppiarron [15], B.C. Yepunwmip [16]. OcrtanHili TOPHUCBATUB I1CTOPii
CriBIpy>XHOCTI JABOTOMHE BHJAHHS «ICTOpis aHTIIOMOBHHX HApoOiB», Yy SIKOMY B
caMmiii Ha3B1 BIH O3HAYa€ OJIMH 13 HAUMIIHIIINX JIAHITIOTIB, 110 3B’ A3y€ HACEICHHS X
KpaiH — MOIIMpPEHEe BOJIOAIHHS aHTJINCHKOI0 MOBOIO Y KpaiHax CHiBAPYXKHOCTI, SIKe
OyJ0 ycrajKoBaHe BiJl OpPUTAHCHKUX KOJIOHI3aTOPIB 3 YaciB iMmepii.

VY 3B’53KYy 13 3asIBJICHOI0 TEMOIO JIOCTIIKEHHS TpeOa HaroJOCUTH Ha BaXJIMBOCTI
npaii amepukaHcbkoro ByeHoro JIx. Has «M’ska cuma: 3acobu  ycmixy B
MDKHapoAHIA momituii» [17], ska € HapDKHUM KaMEHEM y PO3yMIHHI MOJITHKH
OpUTaHCHKOI TUIIJIOMATIl y B3aeMuHax 3 KpaiHamu CHiBApPYKHOCTI.

B Vkpaini yBara 10 Mi>kHapoaHOi oprasizailii CiiBApyKHOCTI Halliil puiieHa y
JTOCIIJKEHHSX Py BITYM3HSHUX HayKoBINB. Tak, mpaii npodecopa O. 3epHenbKoi
MPUCBAYEHI TIEPETBOPEHHIO bpUTaHCHhKOT IMIIEpil HA HOBY MIKHAPOJHY OpraHi3aIliio
KkpaiH - CmiBapyxHicTh Hamiil [18], a Takox BigHOocuHaMm bpuTanii 3 KpaiHamu
CmiBapyxHocti micast bpeksity [19]. 1. Berpuncbkuil mpoaHanizyBaB 1CTOPHYHI,
TeOIOJITHYHI Ta COLII0-KYJIbTYPHI epeTyMOBH CTBOpeHHs CriBApyKHOCTI Haliil [20].
EBomtoriito CiBpy>KHOCTI Halli#l sIK YUHHUK 30BHIIIHBOI TOMiTHKY Benukoi bpuranii
B Jpyrid mosoBuHl XX cT. posrisaana H. Sxkosenko [21, 22]. C. XpucTiok y
oucepTaliiHiii poOOTI HaA CTYNIHb KaHAMWJAATa ICTOPUYHMX HAyK JOCHiguiIa
Tpanchopmariito bpurancekoi imrnepii B CriBApyXHICTh Halliid y nepioa 1931-1947
pp- [23]. [loxibua nmpoGremaTuka npusepHyia yBary B. Cokupcrkoi [24]. A. XMmenb
ta [. TomyGeB 3pobunu crpoOy pO3KpUTH HOPMATHUBHO-IIPABOBI  3acaju
¢ynkmionyBanHa ~ CmiBapykHocti  Hamid  [25]. Takum uymHOM, mpobiiema
BUKOPUCTAHHSA CTpaTerii «M’SKoi CUin» OpPUTAHCHKOIO NUILIOMATIED Ha YOJl 3
KopoJieBoto €nuzaseroro I He nociimkyBanacs B Ykpaini. B 1ipomy nossirae HoBu3Ha
HaIIol JaHOTO JOCIIIKEHHS.

[NomoBHuM aumnomatoMm Benukoi bpurtanii npoTsirom 72 pokiB OyJia npaiisiya
koponesa €nuszasera I, sixa 10 Toro s Bukonysana ¢pynkuii I'masu Crisapysxuocri. Ii
KUTTIO PUCBSIYEHO YMMao Oiorpadiil, HanmucaHux sk i 0Q1LIHHUMH ICTOPUKAMU, TaK
i YJleHaMu HayKOBOI CHUIBHOTU OaraThOX KpaiH CcBITY. MU 3ynmMHMMOCS Ha THX, SIKI
MaJid HalOUIbIINKM BIJIMB HA CBITOBY HAyKOBY, MOJITHYHY 1 TPOMAJIChKYy IyMKy. Lle
MOBaXKaHe akajaemiuHe nociimpkenHs J[ .MakinTaiipa [26], npams ®. Mepdi [27],
omuckyua Oiorpadis Koponesu €nuzasetu Il P. 'apnmana [28], 1BoTOMHE BHIaHHS
amepukancbkoi muchMennuii K. Kemm [29] Ta Oararto inmmux. I[lpuaimmnoBo
BOKJIMBUM JIJ1s1 HAC OyJI0 BUBUCHHS TPATUIIIAHUX 1 HOBUX Meia y PO3KPUTTI METO/IIB
1 NpUHOMIB BTIIEHHS CTpaTerii «M’SKOW CUJIN» KopojeBoro €nuzaseroro I,
MOYMHAIOYM BiJ MICIIEBOI 1 MDKHApPOAHOI MpecHu IiJ 4Yac il 3apyODKHHX TypHE,
JTOKYMEHTAJIBHUX (P1IBMIB, a 3r0JIOM 1 TeJeOaueHHs 1111 YaC BUCBITICHHS i1 BI3UTIB JI0
kpaiH ChiBApy>XHOCTI. EKCIOHEHTHMII pPO3BUTOK IHTEpHETY Ta BHHMKHEHHS
YUCJIEHHUX COIllaTbHUX Mepex Ha Mexl XX-XXI cT.CcT. 10/1a€ HOBUX MOXKJIMBOCTEN
JUTSI BUBYCHHS 3asBJICHOTO IMHUTAHHS. Y TPUTOJI TYT cTaiu caiith sk CekperapiaTy
CriBapysxHocTi Hattii [30], Tak 1 odiriiHOTO caiiTy rpasisdoro gomy Binazopis « The
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Royals» [31-32] Ta yncneHHUX OPUTAHCHKUX 1 aMEPUKAHCHKUX CAMTIB, MPUCBIYECHUX
KOPOJIIBCBKiN ponuHi bpuraHii.

Mixuapoaua poib bputancbkoi MoHapxii 0a3y€eThCs Ha KOHIICTINT «M’SIKOH
CUJINY, Ky BOHa BUKOPHUCTOBYE SIK NTUILTIOMATHYHHM 1HCTpYMEHT. BoHa BTiMIO€THCS
gepes poab Bennkoi bpuTanii Sk KyJIbTypHOTO mociia. BoHa po3riismaeThes Sk CHMBOJT
Oe3rmepepBHOi HACTYITHOCTI MOHapxigHoro moctyny bpuranii. [lo 11 1HCTpyMeHTIB
HAJICKUTh MIATPUMKA 30BHIIIHBOI TOMITUKUA KpaiHU 3aBASKU  JI€P>KaBHUM
KOPOJIIBCHKUM Bi3UTaM JI0 0aratboX KpaiH CBITY, 30KpeMajo KpaiH CHiBIpy»HOCTI,
1110, 0€3YMOBHO, 3MIIHIOE 3B 3K MK HUMU Ta bputaniero. He MeHIl BAXXJIMBUMH Y
BUKOPHUCTAHHI «M’SIKO1 CHJIU» € PO3BUTOK TyPHU3MY, IO MiTHOCUTH IM1J13K OO’ € ITHAHOTO
KopomniBcTBa sK OZHOTO 3 HAWBAXKIUBINIUX 1CTOPUKO-KYJIBTYPHHUX, COLIAJIBHO-
MOITUYHUX 1 (PIHAHCOBO-EKOHOMIYHHUX IIEHTPIB CBITY (JI0 TOTO ) MPUHOCSIYM 3HAYHI
CTaTKU y HalioHanbHUN OrojkeT bpurtancbkux octpoBiB — (0.3.) 1 riao0aibHO
MOIIMPIOIOYN OpUTAHCHKI 1IHHOCTL. MoHapXx € rojoBoro O6’ennanoro KoposmiBersa i
I'maBoto ChiBapy>XHOCTI HaIllid, BUKOPUCTOBYIOUM IMO3aMapTiiiHy AMIUIOMATIIO 1
pPeNpEe3eHTYIYN HAIlIOHAJIBHY 1ICHTUYHICTh Ha CBITOBIM apeH.

B3ipuiem Baanoro BUKOPUCTAHHS KOHIEMIT «M’SKOI CHJIN» B OpUTAHCHKIM
auriomatii 3 apyroi mosioBuHu XX cr. mo 20-11 pp. XXI cr. BBaxaerbcs
koponeBa €mm3asera 1, ska 3ilimma Ha KopomiBehkmit mpecton 1953-ro poky. [i
oBHUM TUTYyN OyB TakuM: «boxkoro munictio Koponera Crnosyuenoro KopomicTa
ta Bemukoi bputanii 1 [TiBHiuHOT [pranaii Ta i 1HIIUX BOJIOAIHB Ta TepUTOpiH, [ 1aBa
CriBApyXHOCTI, 3aXHCHHIISI BIPH, CYBEpEH OPUTAHCHKUX JUMIAPCHKUX OPJICHIB,
reHepain-kamitan KoposiBebkoro moiky aprtuiepii» [29]. Bona 3miiicHioBana cBoi
KOPOJIIBCBKI 000B’SI3KH MPOTATOM CEMHUCCSATH JBOX POKIB 110 8 BepecHs 2022 p. 1o
camoi cBo€i KiHunHU y 3amMKy banmopan (Illotnanmis).

Ane mepen THM SIK 30CEpEIUTUCh HA JUIIOMATH4YHIN misuibHOCTI KoposeBu
€nuzaBetu I 3 BUKOpUCTAHHSIM «M’SIKOi CHJIMY», BapTO, HA HAIl MOTJIS, TPUAUIUTH
yBary, Ik TaKMM B&XXJIMBHUM IHCTPYMEHTOM JUIUIOMATIi KOpUCTanacs il mMaTh —
KopoJeBa-KoHcopT €mmsasera. Ille Toxi, Ko BoHa Oyna reproruHero MopKebKoro,
BOHA 3yMiJla TIPUBEPHYTH 10 ceOe CHUMITIATiF0 Hapoiy, BITAlOYM HOTO, €JIETaHTHO
MMOMaxXylud PYKOI 1 00JapOBYIOYM BCIX JIOBKOJIA JIACKABUMHU TOCMIIIKaMu. Ajie
000HIOBaHHS SK KOpoJieBa BoHa 3m00yma mix dac Jlpyroi cBiTOBOI BiliHW: BOHaA
XKOJHOTO pa3dy He mnokuHyjda JlonmoHn. Bona HaBiTh (ororpadyBanacs mnopyd 3
KOpoJIeM Ha TJIi po30omOIieHoro bykinreMmcbkoro nanaiy. «f maibke 1macivBa, 1Mo B
Hac BIIy4ruIa Oomo0a, - ckazaia BoHa. — Tenep s Maro CHJIM JUBUTHCS B 04l MEIITKAHIISIM
spyiiHOBaHOro Ict-Enmy. OctaTouHo BOHa 3aBOIOBajia JIFOOOB MY»KHBOI KpaiHH, KOJIU
B1IMOBWJIACh BHIXaTh 3 AHTIIII 3apaju MOPSATYHKY CBOTO YKUTTS 1 )KUTTS CBOIX JITEH.
«BoHM HE MOXYTh PO3JIYYUTUCS 31 MHOI, - TOSICHWJIA BOHA, - a SI HE MOXKY
POSMYHHTHCA 3 KOPOJIEM, & KOPOITD HIKOJIU HE 3MOXeE PO3IYHHUTHCS 3 BAMU. B pokn
po3icianu BCIM YOJIOBIKaM 1 KiHKaM y 30pOoWHUX cujaaxX bpuTaHChKOi 1Mnep11, 3
HamcoM: «Ha maM’aTh repoiyHUM MiITaHUM BiJ JTFOOJIT90TO MOHapXa» [29].

€nu3aBeTa-MaTH BUSIBUJIACS TaKOK BHUHAXIJJIMBOIO, 110 CIIpUsia rymMaH13aiii
KOPOJIIBCbKOT poAuHu. TvM camMuM BOHA 3aBOIOBaJia 1 CUMIATIi CBITOBOI mpecu. o
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BTOPTHEHHS B KUTTS JIt0JIel Tele0aueHHs] BOHA CTajla TepOiHEI0 BEJIMKOI KUIBKOCTI
KiHOKYpHamiB. [i TPOMOBM gapyBanM Hajiilo i CHiBBITYM3HUKAM, 1 TpOMajsgHaM
OKymnoBaHOi €Bponu. 3aBAsSKH 1ii BIIepIlie HA Y0JIO0 MOHAPXIi JIATIa TiHb TypOOTH TIPO
nmpoctuii Hapon. Bona 3 xoponem moOyBanu y Bcix wmicisax JIoHAOHA, 0 3a3HAH
OomOapyBaHHS. €IM3aBeTa KOpPOJeBa-MaTH CTajla >KUBOIO OOTHHEI0, Ha 11 MOJIMIIKCE,
il Oeperim sk 31HAIIO OKa [29].

M’sSKicTh 1 BBIWIMBICTH KOpPOJICBH-MATEpl OyiaM  BEIMKOI  MIpPOIO
MacKyBaHHsIM, JI€ TIiJ] IIapoM Mmyxa OyB 3aXOBaHUU CIpaBkHIN KpemeHb. T1, XTo Oyu
MOpYyY 13 HEIO MPOTIToM 0aratboX poOKiB, TOBOPHJIM, 110 BOHA JAilicHO Oyjia CIIOBHEHA
CTIMKOCTI, ajie HE J03BOJIsIa TAEMHUIIM KOPOJIIBCHKOTO JBOPY BUXOJUTH 32 HOTO
MexXi. Bce )KUTTS BOHa 0OXOpOHsiIa CBi Mi(p 1 KO)KHA 3arpo3a KOPOJIIBCHKUN Xapu3Mmi,
po30uBaIuCs HEewo abo 3 11 TOMOMOroro BIlleHT. BoHa 6araro necsatumiTe 1onomarana
BCTOSATU oMy Binazopis, Oyna HeopManbHOIO PAIHUIICIO Y CKIAAHUX KOH(IIKTHUX
MUTAaHHAX KOPOHU JUIsi cTapioi JOoHbkM — koposieBu €nmzaBetu II.  «Koponesa
€nu3aBeTa KopojieBa-MaTw» — TUTYJ, SIKUM BOHAa caMa co01 BUTajajia 1 MpUCBOina
TicJist cMepTi 1i yosoBika 1952 p. — momepnia y 370pOBOMY TJTy3/1 1 SICHIA maM’sTi Ha
102-My poril KUTTS, 3aJUIIAI0OYUCH Y HAPOJIHIN Mmam’ STl sIK OJHA 13 HaNCIaBETHIIINX
0COOUCTOCTEM, CUMBOII3YIOUH Kpallll pucH oMy Binazopis.

Tox ii nouka KoponeBa €nuzaBera Il mana mepea co60r0 HAOYHUM MPUKIIAT
3aCTOCYBaHHS «M’SKOI CHUJIM», BTUIEHMH B 0coO1 ii maTtepi. BogHouac Ba)IJIHMBO
BII3HAYMTH, 110 BOHKW MaJIM 30BCIM Pi3HI 1HCTUTYIIHI HaBaHTaxxeHHsA. Koponesa-
MaTH sIK KOpPOJIEBa-KOHCOPT 3aBK U nepelyBaia B TiHi i1 4oJioBika Kopods [xopmka
VI. Ti npeporatuBoio Oyno HaIarojKeHHs NOOPUX CTOCYHKIB 3 ii MifjaHUMM i y
HabaraTto MEHIIIH CTyneH1 — 3 IpeICcTaBHUKaMU 3apyOiKHUX KpaiH. Bona Oyna maiike
HEMpPUYETHA JI0 30BHIMHBOI mojituku OO0 ’eaHanoro KopomiBcTBa 3a BUHATKOM
3apyO1KHHX BI3UTIB Ta MPUMOMIB TOJIB JIepkaB y bykiHreMcbKoMYy Manaili pa3oM 3 ii
YOJIOBIKOM-KOpoJieM. Tojl, ik Tsrap, sSikhid JsraB Ha IJiedl I0HOiI KOpOoJiIeBH, OYyB HE
MOPIBHSHO BaXYMM, HIX y KOpoJieBU-Marepl. Ajxke KopoJsiea €nmu3asera Il Oyna
MOHapXoM, a 710 Toro x 1e i ['nmaBoro CriBApYKHOCTI Halld. | K10 KOPOJIIBCHKE
MPaBIIIHHS CSTAJI0 TUCSYOJITHBHOI ICTOPIi 1 MaJI0 YCMaJKOBaHYy HEK ICTOPUYHY Ta
IHCTUTYLIIHY CTPYKTYpY, SIKy BOHA 3a JOIOMOTOI OaThbKa 1 BUMTENIB JOCTEMEHHO
BUBYMJIA, TO KepiBHUUTBO CHIBAPYXKHICTIO OyJ0 I1J0M 30BCIM HOBUM, 1 BOHA,
He3Baxkatroun Ha npomnomory «Foreign and Commonwealth Office» (MinictepcTBo
3aKOpJIOHHUX crpaB 1y aunax CroiBapyxHocti — 0.3.), 6arato pedeii BIpoBaKyBaja
cama, 3 MPUTAMaHHOIO i BIJIAHICTIO 1 BEIUKUM MOYYTTSIM OOOB’si3Ky. [lms wei
po30yaoBa CriBApyKHOCTI Oyj1a HEOpaHUM 1oJieM, 1 TuM Oiabie KoposeBa nurmanacs
JOCSITHEHHSIMU Y Il CIIpaBi, 30KpemMa- MoOyAOBY JPY>KHIX BAa€EMHUH 3 TOJIOBAMH
nepkaB, Kl BXOAATh 10 CIIBAPYKHOCTI.

Koponesa €nuzasera Il Bukonysana ponbs ['maBu CroiBapyKHOCTI Hallil K
BAKJIMBY CUMBOJIIUHY Ta 00'enHyiouy (QyHKIO, sSKa He mnependadana mpsiMoi
MOJITUYHOT UM BUKOHABYO1 Biaau. s mocana He € cmajkoBoOo, ajie 3a 3ro/I010 JIiIepiB
CriBapykHOCTI 11 OTpUMaB CJIij] 3a HEto 1 11 cuH — Koposik Yapiss 111
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3a cBoi 72 poku mepeOyBaHHS Ha TPOHI BOHAa BUKOHYBajla Taki OCHOBHI
¢bynkmii sk ['maBa CmiBApyXHOCTI, SKI OyJM MPOCSKHYTI TyXOM CTpaTerii «M’sKoi
CHUITH.

ITepmr 3a Bce BoHA sBIIsIIa CO0010 cUMBOJI €4HOCTI: KopoireBa Oyiia roJIoBHOIO
00'eTHYI09010 (hIryporo s 56 He3aIe)KHUX KpaiH-UICHIB, SKi IPEICTaBISIOTH TOHA
2,5 Mutbsipia TroIel pi3HUX reorpadivHuX PeTioHiB, pedirii 1 Kynbtyp. [Ipuragaemo
onHe 3 11 ymobnennx BuciosmoBanb: «The Monarchy must be seen to be believed»
(Hmst Toro, mo6 y MOHapXito BIpWIM, BOHA MOBUHHA OyTH mobadeHowo» - 0.3.). |
JHACHO BOHA poOuJia Bce ISl TOro, o0u OyTH 00avYeHO0, MOUYNHAKOYH BiJT ICKPABUX
HapsIiB, KOJW BOHA 3’ sIBJIsUIacs Ha myOumimi sk y bputanii, Tak 1 3a ii Mmexxamu. Bona
roBOpuJIa, IO ii HIXTO HE MOMITUTH y HATOBIII, KOJU BOHA OJSTHE CYKHIO O€KEBOI0O
KObOpy. | 3aKkiHYyIOUM 3aKOpJOHHUMHU Bi3uTamu a0 KpaiH CHIBIPYXKHOCTI, A€ ii
nocTaTh MpHUBEPTana yBary MijbHOHIB IisgadiB. Ii aii GyamM 4acTo CMiTMBUMHM i
Xapu3MaTHIHUMU. Tak, Imijg 9yac OJHOTrO 3 ii BI3UTIB A0 IHAIl, BOoHa He Oosacs CicTH
Ha CJIOHA 1 BITaTH HAPOJ 3BEPXY 3 IIi€1 JUBOBMIKHOI BEJIMYE3HOI TBApUHH, SKa Mayia
TaKe MaridyHe TpajauIliiiHe 3HaYCHHS JJIs 1HA1MCHKOT0 HAPOdy.

o KoponeBa €mmzaBera II chnpusina NOpUINEIIICHHIO CHUIBHUX IIHHOCTEH
CmiBApyXHOCTI, TaKMX SK JEMOKpATis, HaJie)KHE BPSAYBaHHs, MpaBa JIOJWHA Ta
€KOHOMIYHHMI PO3BUTOK. BUKOPHUCTOBYIOUM CTpaTerito M’sIKOi CUJIM, BOHA CHpHsIa
MI)KHAPOJIHOMY CIIBPOOITHHUIITBY, 3MIIHIOIOUM 3B'SI3KM JPY>KOM Ta CHIBIpall MiX
KpaiHaMH-4JIeHaMu, a He popMasbH1 OJITUYHI COIO3H.

o bynyun HeliTpanpHOIO (iryporo, BoHa 3a0esneuyBajia CTaOUIBHICTh Ta
MOCTIZIOBHICTh Y BIJHOCHMHAX MDK pPI3HUMU KpaiHamMHu, HE3aJe’)KHO BiJ IXHBOTO
BHYTPIIIHHOTO TIOJMITUYHOTO YCTPOIO, ajpke cepen wieHiB CHiBAPYKHOCTI € SK
KOPOJIIBCTBA, TaK 1 pECITyOIIIKN).

[i BisuTH 10 Kpain CHiBApyKHOCTI HAOYBATN OCOOIUBOTO 3HAYEHHS, OCKLIBKH
KOMYHIKallisl B cTpaTerii «M’sikoi cuiam» - noHan yce. Tox KoponeBa 3aiiicHmia
osm3bpko 200 Bi3UTIB 10 KpaiH CHIBAPY’KHOCTI, BIIBIAABIIM MaiKe KOXKHY KpaiHy-
yjieHa (06arato 3 HUX HE OJUH 1 He JBa pa3u — O.3.), 10 NIAKPECT0BaJIO 11 BIJIaHICTh
oprasizaiii Ta 3MIIIHIOBAJIO 0COOUCTI 3B'3KM 3 HapogaMu. Oco0IMBOro 3HaYEHHs BOHA
HajJaBaja 3HAHOMCTBY 3 TyOUIbHMMM HapojaMu, sK, Hanpukian, maopi (Hosa
3enanpis), adopureHu ABcTpaiii, miemeHa iHalaHiB Kanamu ToIO, SIKUX BOHA
oco0nuBo Ter1o HazuBania «lle moi Hapoam» [33].

Bona perynspHo BiaBigyBana 3ycTpiui TiaB ypsmiB  CHIBIPYKHOCTI
(CHOGM), ne mpoBoauia mpuBaTHI aymieHIli 3 migepamu kpaidn. e mgaBano ii
YVHIKQJIbHE PO3YMIHHSI CBITOBHX MPOOJIEM 1 Ha/IaBajo 3MOTY JIaBaTH MOPAIX TOJIOBAM
nepkaB. YsBiThH 001 1i mparie3aaTHICTh 1 BMIHHS CIIJIKyBaTUCA. AJKe HE BCl Jiaepu
Kpain Oy 1i mpueMHI 0COOMCTO, HE BCIX BOHA 3HAJIA OJJHAKOBO, ajie¢ KOKHOMY BOHA
HaJaBaja JBAAISITH XBUWIMHHY ayJII€HIII0, 3 yCiMa PO3MOBIIsUIA, 3HAXOAWIA CIIIBHY
MOBY, Ba)XXJIUB1 TEMH, HaJaropKyBaia oQiiiiHl Ta 0COOMUCTI KOHTAKTH, KI CIPUSIINA
K TOJAJBIIOMY YTBEep/UKeHHIO CHiBIPYXKHOCTI, TaK 1 MEPCOHAIIBHOMY PO3YMIHHIO
MIXK HEIO 1 IJTaBaMU KpaiH.

TyT noTpiOHO 0COOIMBO HArOJOCHUTH, AKY BEIMKY POJib T'pald TPATULINAHI 1
HOBI Me/l1a 111 BAKOPUCTaHHS «M’SIKOi CHJIN» KOPOJIIBChbKOIO poarHO0 bpuTanii. Crin
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BIJI3HAYUTH, 1110 MPABISYl MOHApXU AoMY BiHA30piB BMUIM BHKOPUCTOBYBATH HOBI
TEXHIYHI Ta TEXHOJIOT14HI 3ac00M MacOBOi KOMYHIKAIIi1 JJ1s1 3B’ SI3K1B 13 CBOIM HApOJIOM,
MIpUBEPTAIOYH J10 cebe yBary Ta 30UIbIIYI0uM CBI MOHapIIni BIUKB. i KopoieBu
€muzaetu Il koposs J[xopmk VY 3BepTaBcs 3 MPOMOBOIO MO Pajio IIe 3a YaciB
Bputancekoi imMmepii. [i 6atbko kopons xopax Y1 Tesx BUrOIOIIyBaB IIPOMOBH JI0
cBoro Hapoay Ta no HaponiB CmiBapyxHocti. KoponeBa €nuzasera II nabGarato
HIMpIIIe BUKOPUCTOBYBAJIA EICKTPOHHI MeIia, HE KaKy4H BXKE MPO TaKi TPAIUIIiiiHI, SK
mpeca 1 JOKyMeHTallbHI (UIbMH, ISl IPOBEJICHHS CTpaTerii «M’ K01 CUJIM» MiJ Jac ii
nepeOyBaHHI Ha MPECTOJ. 3BEpHEHHs o paaio 3 Adpuku 1947 p. mig i yac
MOBHOJITTS 3 KJISTBOIO 3pOOMTH BCE, IO BiJl HET 3aJIeKUTh, JUIl HAPOJMIB TOJM1 IIIE
bputancekoi iMmepii, TpaHCHAIIS MO TeaeOadeHHIO 1i CXO/HKEHHS Ha IMPecTo 3
BectMmincTeperkoro abarcta 1953 p., siky 6auuiam y CBITI BCl, XTO Ha TOH 4yac Mir
KOPUCTYBATHCSl TEJEBI30POM, BUCBITJICHHS 1i BI3UTIB 70 KpaiH CHiBIPY>KHOCTI 1
HapelITi, mnepexiyy 10 IHUPOKUX I[HTEpHET-MOXKIMBOCTEH, MOsiBa B COIllAJIbHUX
Mepexax, - Bce 1€ poOuJIo ii BMi3HAHOIO, HAOIMKEHOI 10 HapoAiB CHiBApyKHOCTI.
[{opoxy B npyruil moHeIUTIOK Oepe3Hsl BOHA 3BepTajiacs A0 HapoaiB CHiBApy>KHOCTI
31 creulajJbHUM TENEeBI3IMHUM a00 paaio3BEpHEHHSIM, MPUCBSIYEHUM Teml AHS. Sk
CIIPaBEJIMBO BiJI3HAYA€ BU3HAYHUN OpPUTAHCHKHUI JUIUIOMAT ChOTrOJIeHHS Tom
@neryep, KHUTa SKOro «OroJIeHWH JUIJIOMAT: PO3YMIIOYM CHIIy 1 IOJITHKY B
nupkuTabHy 100y» [34]. Bin nwume: «Mu HEe MOXEMO 3aJMIIATH Il 3HApSAAsS
(MaroThcs Ha yBa3i HOBI 3aco0u KOMyHiIKallli - O.3.) y KyTKy. SAkiio Mu OyeMo XOAUTH
HABKOJI0O HMX Ta TOBOPUTH, IO COIIaIbHI MeJia pOOJISATh Halle >KUTTS HabaraTo
BAXYMM 1 MU HE TOBHHHI 3 HUMH MaTH CHpaBy, TOAI MH BIJJAEMO IO TEPUTOPIIO
a0COIOTHO MPOTUIIEKHIM cTopoHi. [le Oyio 6 Tak, sk BiABEpHYTUCS BiJ pajaio Mij yac
Hpyroi cBiTOBOi BiifHM, HATOMICTh, AK Yepuusulb BUKOPUCTOBYBaB MOTro Jis
IPOMAJICHKOI MIATPUMKU. Y KOXKHY €MO0XY MU TMOBHUHHI 31T TOW MEIIyM, SIKUN
BiMOBiae enoci. I Bennka yacThuHa MeiyMy 3apas — 1€ colllalibH1 Mefia» [35].

o« ¥ 2015 poui koponeBa BIpoBaAuiia HOBY iHIIaTUBY "KopomiBCchkuil iic
Cuisapyxnocti" (Queen's Commonwealth Canopy):, sika o0'enqnana Ouibi, HixK 45
KpaiH JUIsl CTBOPEHHSI MEPEX1 MPOEKTIB 31 30€pEKEHHS JIICIB Ta OCAIKU HOBUX JEPEB,
M0 € MPUKJIIAZO0M 11 yBaru 10 r100ambHUX €KOJIOTIYHUX MTUTAHb Ta 3a7Ty4YEHHS KOKHOTO
3 HapoaiB CiBApPY>KHOCTI y MOJIIMIIEHH] KIIIMAaTUYHUX YMOB Ha 3€MUIi.

o OpuH pa3 Ha YOTUPH POKH 34 i 1HIIIATUBOIO MTpoBaAsAThCs Irpu CriBaApyKHOCTI
KOXXEH pa3 y HoBiM kpaini. KoponeBa HamaBana iM 0COOJMBOrO 3HAYEHHS Ta
MIATPUMKH, OCKUTBKM Il IrpW CHPUSIM BCTAaHOBJICHHIO NIPY>KHIX KOHTAKTIB MIXK
MostoIro 3 kpaiH CriBApYKHOCTI, MOTJIMOIIOBANIO B3aEMOPO3YMIHHS 1 IPYKOY MK
HOBUM TIOKOMIHHSAM cropTcMeHiB. KoposeBa abo ii mpeacTaBHUK 3aBkau Oyin
MpUCYTHI HAa HUX. [[pOMOBUCTUM BTIJIEHHSIM CTpaTerii «M’SKOi CHUJIN» € 1HIIIOBaHa
xoponesoto «Ecradera Koponesu» (Queen's Baton Relay), mo mepenye irpam. [i
y4yacHUIl 3 pi3HUX KpaiH CHIBAPYKHOCTI MEpeAaroTh 3 PyK B PYKU ecTaeTHY
MajuyKy, BCEpeNMHi siKoi, — mocinaHHs BiA ['maBu CHiBAPYXHOCTI 10 BCIX KpaiH-
YYaCHUIIb.

o Jlns BTUEHHS cTpaTerii «M’sKoi cuiim» KopojeBa €nuzasera II akTuBHO Opana
y4acTh 1 y BCECBITHIX CIOPTHUBHUX MOJIAX, OCOOJMBO, SIKIIO BOHHM MPOXOJIWIM Ha
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TepeHi kpain CrniBapysxkHocti. Tak, 1 6epe3ns 2012 p. BoHa BiakpuBaia OIiMITIMCHKI
irpu B JIongoni. Jlo Toro BoHa Bigkpupana OmiMImiceki irpu 1976 p. B KaHAACBKOMY
Momnpeani.

o Bomna no6pe posymina, mo OmMIINACEKI irpH — I Taka HOJis KyJIBTYPHOIO
3HAYCHHS, Ky AUBUTHCSA Bech CBIiT. OcobmuBicTio miTHIX Omimmiiickkux irop 2012p.
OyJia Hampo4vy]] BUJOBHIIHA IIEPEMOHIS 1X BIIKPUTTS, PEKUCEPOM SKOi OYB BIIOMUN
pexucep Jlenni boitn. ¥V Hiit po3noBiganocs Npo OCHOBHI €Tanu OpUTaHCHKOI 1CTOPIi
Ta KyJbTypH. | 3 UM O3HAMOMUIIUCS JIOAM Y BCbOMY CBITI. SIK BIIy4YHO BHUCIIOBUBCS
Oputancekuit gurmiomat T. dnertdep, skuii came B ToW yac mepeOyBaB Ilociom
O6’ennanoro Koponisctea B JliBaHi, «Take MpeACTaBICHHS OpPUTAHCHKOI KYJIbTypU
nano Ham (mociam — (O.3.) JileH3110 He TUIBKHM BiJl CyBepeHa abo ypsiy, ajie U Bij
Hapoy. Sl 6auuB, HACKIJIBKH JIETIIE MATH CIIPABY 3 YPSAIaMU YU JIIOJIbMH 32 KOPJIOHOM,
SIKIIIO MU POOKMMO ITOCh, 1110 OB’ s13aHe 3 OPUTAHCHKOIO KYJIbTYyporo» [35].

o KynbTypa 1 ocBiTa € MOTYTHIMU Ba)eJsIMU CTpaTerii «M’skoi cwim». Tak, 3a
OCTaHHIMHM JaHUMHU 25 BIJICOTKIB T'OJIIB JIepKaB, 110 MPaBIsATh 3apa3, OTPUMAIINA BUIILY
ocBity y Benukiit bputanii [35]. TyT € uuM nuiatucs KpaiHi, sika Xo4 1 HE IPaBUTh
OJIHIEIO0 YBEPTIO HACEJICHHS 3€MJI1, SIK CTOJITTS TOMY, KOJIM BOHA OyJjia bpuTaHChKO10
IMIIepi€l0, ajie Terep TOTYyeE I IbOT0 HACEJICHHS MPaBIsUy €Ty, IPUIICTUTIOI0YH i
CBOI I[IHHOCTI, TPaJullii, MOTJISIAN ¥ yoA0OaHHsS caMe 4Yepe3 KyJIbTypy OpUTaHCHKOT
Halli Ta pO3yMIHHS 1i MEHTAJITETY.

« UYepes cBOIO BIIJIaHICTh CIPaBl Ta aKTUBHY AISUTHHICTH KoposieBa €in3aBera [l
3po0uiia 3HAaYHUW BHECOK Yy MIATPUMKY aKTyaldbHOCTI Ta €aHocTi CHiBApY>KHOCTI
HaIll#l y CBITI, IO MOCTIMHO 3MIHIOETHCS.
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Der freie Warenverkehr ist eine der fiinf Grundfreiheiten, die das Funktionieren
des EU-Binnenmarktes gewéhrleisten. Er garantiert das Recht auf freien Warenverkehr
zwischen den Mitgliedstaaten ohne Zollbeschrinkungen, mengenmaiflige
Beschrinkungen oder Diskriminierungen aufgrund des Herkunftslandes.

Der Binnenmarkt der Europédischen Union basiert auf vier Grundfreiheiten: dem
freien Verkehr von Waren, Dienstleistungen, Personen, Kapital und Zahlungen. Unter
diesen nimmt der freie Warenverkehr einen besonderen Platz ein, da er ein
Schliisselfaktor fiir die wirtschaftliche Integration und die Entwicklung des
Binnenmarktes ist [1, S. 73].

Die Gewihrleistung des freien Warenverkehrs erfolgt durch eine Reihe von
Grundsétzen:

Verbot quantitativer Ein- und Ausfuhrbeschriankungen sowie Verbot aller
Mafnahmen, die diesen gleichkommen.

Gegenseitige Anerkennung von Normen und Qualitdtskontrollen, was zur
Beseitigung technischer Handelshemmnisse beitrégt.

Beseitigung von Zollschranken, wodurch ein ungehinderter Zugang von Waren zu
den Mirkten der Mitgliedstaaten gewédhrleistet wird.

Beseitigung protektionistischer Maflnahmen und diskriminierender interner
Besteuerung, wodurch gleiche Bedingungen fiir alle Wirtschaftssubjekte gewihrleistet
werden [1, S. 73].

Auf dem Gebiet der EU gilt auch der Grundsatz der Assimilation von Waren aus
Drittlandern, wonach Waren, die alle Zollverfahren durchlaufen haben und im Gebiet
eines Mitgliedstaats in den freien Verkehr gebracht wurden, zwischen allen anderen
Mitgliedstaaten frei zirkulieren konnen [1, S. 73].

Von besonderer Bedeutung ist das Kapitel des EU-Acquis, das sich mit dem freien
Warenverkehr befasst und wéhrend der flinften und sechsten Erweiterungsrunde der
Union ausfiihrlich ausgearbeitet wurde. Es legt die rechtlichen Grundlagen fiir den
freien Warenverkehr zwischen allen EU-Mitgliedstaaten fest und sieht die Anpassung
der nationalen Rechtsvorschriften der Mitgliedstaaten durch die Abschaffung von
Zollen, das Verbot von Kontingenten und die Beseitigung nichttarifarer
Handelshemmnisse vor [2]. Die wichtigsten Bestimmungen sind in den Artikeln 26
und 28-37 des Vertrags iiber die Arbeitsweise der Europédischen Union (AEUV)
geregelt [2].

Der freie Warenverkehr gewéhrleistet den Herstellern den Zugang zu den Markten
aller EU-Mitgliedstaaten und den Verbrauchern eine breite Produktpalette. Sobald ein
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Produkt in einem Mitgliedstaat in Verkehr gebracht wurde, kann es im gesamten
Gebiet der Union frei verkauft werden. Diese Freiheit war die erste und eine der
wichtigsten im Integrationsprozess, die durch die Griindung der Europiischen
Zollunion im Jahr 1958 verwirklicht wurde. Die Zolle zwischen den Mitgliedstaaten
wurden 1968 abgeschafft, was der erste Schritt zur Bildung eines Binnenmarktes war
[3, S. 65].

Die Abschaffung der Zolle beseitigte jedoch nicht alle Hindernisse. Nationale
Unterschiede in den Produktionsstandards, der Kennzeichnung wund der
Handelsregulierung fiihrten weiterhin zu technischen Barrieren. Um diese zu
tiberwinden, wurden Harmonisierungsrichtlinien eingefiihrt, die darauf abzielen, die
nationalen Rechtsvorschriften mit den europdischen Normen in Einklang zu bringen
[4].

Die moderne Auslegung der Freiziigigkeit von Waren sieht Folgendes vor:

keine Zolle auf in der EU hergestellte Waren beim Uberschreiten der
Binnengrenzen;

harmonisierte Regelung fiir Waren aus Drittlindern bei der Einfuhr in das Gebiet
der Union;

das Verbot von Mallnahmen, die den Handel mit Waren direkt oder indirekt
einschrianken, z. B. Kontingentierung, Produktzusammensetzungsstandards oder
Kennzeichnungsvorschriften [5, S. 301].

Die Artikel 34-35 AEUV verbieten mengenmaiBige Beschrankungen und
MaBnahmen mit gleicher Wirkung sowie diskriminierende Besteuerung. Diese
Bestimmungen bildeten die Grundlage fiir die Entwicklung des Binnenmarktes und
trugen zur wirtschaftlichen Integration Europas bei [4].

Ein wichtiger Prizedenzfall fiir die Auslegung dieser Bestimmungen ist die
Rechtssache Dassonville, in der der EuGH entschied, dass alle Vorschriften, die den
Handel zwischen Mitgliedstaaten unmittelbar oder mittelbar behindern, einer
mengenmaligen Beschrinkung gleichkommen. Dieses Urteil hat den Grundsatz
bestitigt, dass alle administrativen oder technischen Hindernisse als Beschrankungen
des freien Warenverkehrs anzusehen sind, und zur Vereinheitlichung der
Rechtsprechung in dhnlichen Streitféllen beigetragen [6].

Somit ist der freie Warenverkehr nicht nur eine wirtschaftliche Notwendigkeit,
sondern auch ein wichtiges Rechtsinstrument zur Integration und zur Gewihrleistung
gleicher Bedingungen fiir alle Teilnehmer am EU-Binnenmarkt. Der freie
Warenverkehr ist ein grundlegender Bestandteil des EU-Binnenmarktes, der die
Integration der Volkswirtschaften der Mitgliedstaaten und die Schaffung von
Bedingungen fiir einen freien Wettbewerb fordert. Sie garantiert die Beseitigung von
Zollschranken und indirekten Beschrinkungen, sorgt fiir die Harmonisierung von
Standards und Normen und schiitzt die Rechte der Wirtschaftsakteure im gesamten
Gebiet der Union. Die Praxis des EuGH zeigt, dass selbst indirekte oder verdeckte
Beschrankungen als Verstol3 gegen diese Freiheit angesehen werden konnen, was das
hohe Niveau des Rechtsschutzes unterstreicht. Somit fordert der freie Warenverkehr
nicht nur die wirtschaftliche Entwicklung und die Effizienz des Binnenmarktes,
sondern dient auch als Mechanismus zur rechtlichen Kontrolle der Mitgliedstaaten und

89



LAW
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

gewihrleistet die Verwirklichung des zentralen Ziels der EU — die Schaffung eines
einheitlichen, offenen und wettbewerbsfahigen Wirtschaftsraums.
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The armed aggression of the Russian Federation against Ukraine has created
unprecedented threats to the existence of the state, society, and every individual citizen.
The aggressor’s objective is the destruction of Ukrainian statehood and Ukrainians as
a political nation.

Under the legal regime of martial law, the issue of security has acquired
fundamental significance. The sense of security has become a basic precondition for
societal stability, functioning, and development.

The war has assumed a total character, encompassing not only the military sphere
but also social, economic, humanitarian, informational, and psychological dimensions.
Threats to life, health, human rights and freedoms, social stability, and state sovereignty
have a systemic nature and require a comprehensive state policy as well as
consolidation of all societal institutions.

Therefore, the formation and maintenance of a security environment constitute a
key objective of public policy both during wartime and in the post-war period.

The purpose of this article is to define the essence of the security environment,
systematize its structural elements, and substantiate the directions for its formation
under the legal regime of martial law and during Ukraine’s post-war recovery.

In contemporary legal scholarship, there is no single, established definition of the
concept of the “security environment.” This category is interdisciplinary in nature and
is used in studies on the theory of state and law, administrative law, national security
law, military science, public administration, and international relations. The absence of
a legally enshrined definition has led to a diversity of doctrinal approaches and
necessitates their systematization.

In academic research, the concept of the “security environment” is interpreted in
various ways. It is considered as: the conditions of human and societal life that ensure
their protection; a set of internal and external relations among actors across all spheres
of national security; a complex of factors influencing the level of state and national
security; and a system of geopolitical, political-diplomatic, military, informational, and
other spheres within which threats arise or favorable conditions for the realization of
national interests are formed.

A common approach distinguishes between the internal and external security
environment. This division is associated with the nature of threat sources: internal
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threats  (socio-economic instability, criminalization, political polarization,
informational manipulation) and external threats (military aggression, geopolitical
pressure, transnational crime, international terrorism). At the same time, in the
contemporary context of globalization and hybrid conflicts, internal and external
factors increasingly interact and reinforce each other, which determines the multi-level
character of security processes.

An analysis of scholarly positions indicates that in most studies the security
environment is associated with conditions of human life protected from internal and
external threats, as well as with the conceptual foundations of the state’s national
security policy.

For example, M. H. Verbenskyi identifies effective counteraction and prevention
of crime as a key component of the new architecture of Ukraine’s security environment,
emphasizing the role of the law enforcement system in ensuring state stability [1, p.
46]. O. H. Kulyk defines the security environment as “a complex of social, material,
and spiritual conditions of life of individuals, communities, enterprises, institutions,
organizations, society, and the state that ensure their protection from threats™ [2, p. 99].
According to K. L. Buhaichuk, “the security environment of Ukraine is a set of
critically important conditions for the existence of the state that determine the degree
of its protection from external and internal threats” [3, p. 117]. Scholars of the Center
for Military and Strategic Studies of the National Defence University of Ukraine define
the security environment as “a set of geopolitical, political-diplomatic, military,
informational, and other spheres within which potential and real threats to the
realization of national interests arise, exist, or manifest themselves, and within which
the state implements its national security policy” [4, p. 99].

Generalization of various scholarly approaches allows distinguishing several
methodological models for understanding the security environment:

1) the state-based (result-oriented) approach, within which the security
environment is equated with a state of protection from threats;

2) the functional approach, which emphasizes the activities of security actors and
the system of response measures;

3) the systemic approach, according to which the security environment is viewed
as a complex, dynamic, and multi-level system of interrelated elements and processes.

The systemic approach appears to be the most substantiated in the context of
martial law and post-war transformation, as it allows for consideration of the
interdependence of legal, social, economic, humanitarian, and institutional
components. In this understanding, the security environment emerges not only as a
reaction of the state to threats but as a holistic model for organizing social relations
aimed at ensuring resilience, adaptability, and recovery capacity.

Thus, taking into account the analysis of doctrinal approaches, the security
environment should be interpreted as an intersectoral, normatively mediated system of
interconnected conditions, mechanisms, and social relations that ensure the protection
of vital interests of the individual, society, and the state, as well as their capacity for
stable functioning, recovery, and sustainable development in the face of internal and
external challenges.
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Main Elements of the Security Environment

The principal elements of the security environment include:

— social stability as a prerequisite for societal consolidation, balance of interests,
social justice, and minimization of internal conflicts;

— economic resilience ensuring the state’s ability to withstand crises and recover;

— civil protection of the population and territories from natural, technological, and
military emergencies;

— protection of human rights and freedoms and crime prevention, fostering trust in
the law enforcement system,;

— public health protection, including medical care, psychosocial assistance, and
rehabilitation of war-affected persons;

— information security as protection against disinformation and information attacks;
— security of the educational environment, encompassing physical, psychological, and
cyber security;

— security of public space as a guarantee of citizens’ safety in public places;

— societal tolerance as a prerequisite for post-conflict consolidation and social
cohesion;

— protection of children affected by hostilities, including social, medical, and
psychological assistance, return of unlawfully displaced children, safe educational
conditions, and improvement of juvenile justice.

Objectives of the Formation of a Security Environment

— stabilization of the situation in de-occupied territories;

— restoration of constitutional order and public authorities’ activities;

— ensuring public security and basic social services;

— reintegration of de-occupied territories into Ukraine’s unified legal space;

— strengthening social stability and economic resilience;

— development of the civil protection system;

— guaranteeing human rights and freedoms;

— strengthening public health;

— ensuring informational, educational, and societal security;

— fostering societal tolerance and protecting children.

Regulatory and Legal Foundations for Ensuring a Security Environment

Ukraine has developed a number of strategic documents aimed at guaranteeing
state and national security. However, the implementation of these documents requires
not only institutional decisions but also the creation of a comprehensive security
environment throughout the entire territory of the state.

In this context, it is advisable to develop and adopt a State Target Program for
Ensuring a Security Environment, which would provide for: specific measures; clear
implementation timelines; designation of responsible authorities; funding from state
and local budgets; and the possibility of international donor support.

The adoption of such a Program would not create a new security system but would
ensure coordination, coherence, and practical implementation of already defined
strategic guidelines.
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Considering the multidimensional nature of the security environment, the State
Target Program may consist of the following functional blocks:

1. Institutional and legal block — improvement of the regulatory framework,
harmonization with European standards, delineation of powers, and mechanisms of
interagency coordination;

2. Public security and law enforcement block — strengthening law enforcement
presence in de-occupied territories, crime prevention programs, video surveillance
systems, reform of juvenile justice, and child protection;

3. Civil protection and risk management block — modernization of warning
systems, development of shelters, improvement of emergency response mechanisms;

4. Socio-humanitarian block — psychological rehabilitation, support for veterans
and internally displaced persons, healthcare development, and safe educational
environment;

5. Economic block — employment stimulation, SME support, restoration of
regional production potential, attraction of investments and international assistance;

6. Information and communication block — countering information threats,
promoting media literacy, strengthening public trust in institutions, and transparent
communication.

Stages of Implementation

Stage I — Stabilization stage (active phase of martial law and initial years after de-
occupation):

— restoration of basic security;

— demining;

— ensuring law and order;

— launching public authorities.

Stage II — Recovery stage:

— infrastructure reconstruction;

— restoration of social services;

— regional economic activation;

— integration of affected populations.

Stage III — Sustainable development stage:

— institutional modernization,;

— integration into the European security and economic space;

— formation of long-term security resilience.

The main pathways for implementing the State Target Program for Ensuring the
Security Environment include:

— the consolidation of efforts by state authorities, local self-government bodies, and
civil society;

— the introduction of systematic risk and crisis management;

— the development of interagency cooperation and partnerships with civil society;

— the strengthening of preventive measures in the areas of law enforcement and
public safety;

— investment in human capital, education, healthcare, and psychological
rehabilitation;
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— the integration of Ukraine into the European security and economic space;

— the formation of a culture of security and responsibility at all levels of society.

Conclusions

The formation of an effective security environment is a key condition for Ukraine’s
resilience during wartime and in the post-war period.

The security environment goes beyond law enforcement activities and requires a
comprehensive, intersectoral approach. Based on the analysis of legal doctrine and
regulatory acts, the definition of the concept of “security environment” has been
refined and proposed as an intersectoral system of interconnected social, economic,
legal, informational, and humanitarian conditions aimed at ensuring societal resilience,
restoration of state institutions, and sustainable development under wartime and post-
war challenges.

The structural elements of the security environment have been systematized, taking
into account contemporary military threats and post-war transformation processes.

Security is interpreted not only as a state of protection from threats but also as the
presence of conditions for recovery, social consolidation, long-term development,
stability, and a dignified life for every citizen.

The expediency of introducing a State Target Program for Ensuring a Security
Environment is substantiated as an instrument for implementing strategic documents
in the field of national security and coordinating the activities of public authorities and
local self-government bodies.

The formation of a security environment is an investment in the future of a
democratic, strong, and European Ukraine.

References

1. Verbenskyi, M. H., & Svirin, M. O. (2022, December 23). Combating and
preventing crime as a key component of the new architecture of the security
environment in Ukraine [Conference presentation abstract]. All-Ukrainian scientific
and practical conference “New architecture of the security environment of Ukraine”,
Kharkiv, Ukraine.

2. Kulyk, O. H. (2022, December 23). Theoretical and methodological approaches
to creating a safe environment in Ukraine [Conference presentation abstract]. All-
Ukrainian scientific and practical conference ‘“New architecture of the security
environment of Ukraine”, Kharkiv, Ukraine.

3. Buhaichuk, K. L. (2023). Security environment of the state in the context of the
Ministry of Internal Affairs of Ukraine activities. Law and Security, 2(89), 111-120.
https://doi.org/ 10.32631/pb.2023.2.10.

4. Bohdanovych, V. Yu., Iliashov, O. A., Komarov, V. S., & Oleksiiuk, V. V. (2021).
The approach to estimate security environment in modern conditions of armed struggle.
Collection of Scientific Papers of the Centre for Military and Strategic Studies of the
National Defence University of Ukraine named after Ivan Cherniakhovskyi, 2(72), 33—
39. https://doi.org/10.33099/2304-2745/2021-2-72/33-39.

95



LAW
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

MOPCLKMIA MPOTECT, SIK BUJI HOTAPIAJBLHOI 11
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by3inoBa Anacracis

3nm00yBayka 1 - To piBHS BUILIOT OCBITH

3 pOKy HaBYaHHS

31 Il rpyna

VYkpaiHncbkuil AepKaBHUM yHIBepcUTeT iMeH1 Muxaiina /[paromanoBa

I'aBpoHcbka TersiHa
KaHIUJAT IOPUANYHUX HAYK, TOLUEHT
VYkpaiHcbKull AepKaBHUI yHIBepcUTeT IMeH1 Muxaiina /[paromanoBa

CBo10 0COOMMBICTE MOPCHKUM MPOTECT, SIK BUJT HOTAP1aJIbHOI [I1i, MICTHUTh B CBOIN
Ha3Bl. [locunaHHs Ha O3HaKy ‘“MOpPCHKMI™ Jla€ MiJCTaBU BBaKaTH, IO 3a3Ha4Y€HA
HOTapianbHa Jisl BAMHIETHCA JIUIIE HA MOPCHKOMY TPAaHCIIOPTi. BUMHEHHST MOPCHKOTO
MPOTECTY, SIK OAHOTO 13 BHUJly HOTApPIAJIbHUX MOCIYT, € HAWMEHII PO3MOBCIOHKEHOIO
cepel 1HIIMX BYMHIOBAHMX HOTaplycaMu [iid, 110 BHUKIWKA€E 3alIKaBIEHICTh MJIs
JIOCIIIKEHHS.

[lim MOpPCHKMM MPOTECTOM pPO3yMitOTh OdilliifiHa 3asBa, ska odopmieHa Y
BCTAHOBJIEHOMY 3aKOHOJIABCTBOM IOPSI/IKY KariTaHa MOPCHKOTO a00 PIYKOBOTO CyJIHA
HOTapiycy abo 1HIIH YIOBHOBaKEHIH 0CO01 3 METOI 3a0e3NedeHHs JOKa3iB I
3aXMCTy TpaB Ta 3aKOHHUX IHTEPECIB CYIHOBJIACHUKA Yy BCIX BHUMAJKax i dYac
MJIaBaHHsA, a00 CTOSHKHU CyJIHAa B MOPTY, KOJU MaB MiCIle BUNAJOK (aBapisi), sIKUA
MOXKYTh CTaTH TiJCTaBOIO ISl TIPE/ SIBJICHHS 10 CY/IHOBJIACHUKA MAaiHOBOI BUMOTH
(npetensii).

Taka 3asBa MOJAETbCS 3 METOK 3aXHCTy MpaB Ta 3aKOHHUX I1HTEPECIB
CY/IHOBJIaCHUKA, a TAKOX $K JIOKa3 BIJCYTHOCTI BiANOBIAQJIBHOCTI MEPEBIZHUKA Y
BUIIAJIKY MOIIKOKCHHSI BAHTAXY UM Cy/HA CTaJlacs B pe3ysIbTaTi TAKUX HEOE3MEeUHNX
BUMAJKIB, 3a K1 CyJHOBJIACHUK HE BIJINMOBiAa€, a00 B pe3yJIbTaTi HEMEepeOOPHOI CUJTH.
Tomy, Ha nymky B. IllumonaeBa, “MOpCBHKMI MPOTECT B IMPABOBOMY AacCIEKTI €
HaWBAXJIUBIIIUM CcTOcOOOM 3abesmeuenHs aoka3iB” [1, c¢. 70]. YV Bumagky He
BUMHEHHSI MOPCHKOTO IMPOTECTY KamiTaHy Cy[Ha, a0 CyIHOBJIACHUKY TOBEAETHCS
J0Ka3yBaTH OOCTaBUHM, fKi O MOrjiu OyTH BIJOOpPaKEHUMHU B JAHOMY JIOKYMEHTI.
Mopchkuii MPOTECT B IIbOMY BHUIMAKY CTaB OM 0e33anepedHnM J0Ka30M THX 00CTaBHH,
AK1 HeoOX1HO Oy/ie I0Ka3yBaTH B MOXKJIMBUX MailOyTHIX CyJOBHUX abo0 apOiTpaKHUX

poueaypax.
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TakuM 4YMHOM, MOPCHKMM NPOTKCT € €(EeKTUBHUM CIIOCOOOM 3a0e3neyueHHs
J0Ka3iB 3 METOI0 MIATBEP/DKEHHS MIOPUAMYHUX (aKTIB MiA Yac CyIoBOro ado
apOITPaKHOTO PO3TJISIAY CIPAB, OB’ SI3aHUX 13 MOPETIABCTBOM.

HactynmHoro 0COONHMBICTIO MOPCHKOTO MPOTECTY € CyO €KTHHM CKJIaa MOro
opopmnenus. Tak, srimao cr. 34 3akony VYkpainum “Ilpo HOTapiat” omHi€r i3
HOTapialbHUX JI1H, K1 BUNHSAIOTH HOTAP1yCH € BUMHEHHSI MOPCHKUX MpOTeCTiB. CTarTs
38 mporo xk 3akoHY 3a3Hayae, 110 OJHIEIO 13 HOTAplaIbHUX JiH, K1 B MpaBl BUMHATU
KOHCYJIbCbKI yCTaHOBH YKpaiHM, - BUMHEHHS MOPCHKUX MpoTecTiB [2]. 3a mux
00CTaBUH HEOOXITHO 3’4CYBAaTH y SKMX BHUIAJKaX MOPCHKI MPOTECTH BUYHUHSIOTH
HOTaplyCH, a KOJIU - KOHCYJIbCbKI YCTaHOBH.

[IpaBOBOIO OCHOBOIO MISTTBHOCTI KOHCYJbCHKHMX YCTaHOB  I[OJI0 BYMHEHHSA
okpemux BHJIB HoTapianbHUX A1k € Konekc Toprooro mopernnasctBa Ykpainu [3],
3akoH Ykpainu “IIpo Hotapiatr” [2], Koncynbebkuii CtatyT Yipainu [4], [lonoxenHs
“ITpo MOpsAIOK BUMHEHHSI HOTApiaJibHUX 1 B JUIJIOMATHYHUX MPEACTABHUIITBAX 1
KOHCYJIbCHKUX ycTaHOBaxX Ykpainu” [S]. [IpaBoBOIO OCHOBOIO JIsLIBHOCTI HOTapiycCiB,
OKpiM 3a3HayeHoro 3akoHy Ykpainu “lIpo HoTapiat”, € IHCTpyKuUis Mpo MOPSAIOK
BUMHEHHS HOTapiaJIbHUX J11 HOTapiycamu YKpaiHu [6].

SIKIO0 NpaBOBIAHOCMHU 3 MOPCHKOIO IEPEBE3EHHS YCKIATHEHUN 1HO3EMHHUM
€JIEMEHTOM (SIK MpaBuiIo cy0’ekTOoM), ab0 / 1 Mayia Miclie TIOis, KA € MiACTaBOO JJIs
Npea’ABICHHS CYIHOBIIACHUKY MailHOBUX TIpeTeH3id, abo monis cranacs B
TEPUTOPIAJILHUX BOJIaX 1HO3EMHOI JepKaBU, a00 B MOPTY 1HO3EMHOI JEp’KaBU, TO B
TaKOMY BUIIaJIKy KOHCYJIH 3000B’s13aH1 3actrocoByBatu Konsenuito OOH npo Mopchki
nepeBe3eHHs [7], 3akon Ykpainu “IIpo mixkHapoaHe mpuBaTHe mpaBo” [8], a Takox
3aKOHOJIABCTBOM 1HO3EMHOX JIep>KaBH B AKIW cTajacs Taka mofis. Sk 3a3Hauae €Brex
dypca “came 1151 00CTaBUHA ICTOTHO BIAPI3HSIE TISTbHICTD YKPATHCHKUX HOTap1yCiB BiJl
TSITBHOCTI KOHCYMB” [9, ¢.126]. Buxoasum 3 1ux MO3MINH yKpaiHChKI HOTApiyCH B
MpaBl BUMHATH MOPCHKHUI POTECT 3a MUCbMOBUMHU 3asiBaMH KaIlliTaHiB, 00 HIKINEPIB
MOPCBHKUN CyJeH (PIYKOBUX CYJE€H NpPH NEPEBE3CHHI BAHTAXy MIK PIYHOBUMHU Ta
MOPCHKMMH TOPTaMH) JIMIIE Yy BHUMNAIKY, SKIIO MO CTamacs y BHYTPILIHIX
TEPUTOpIATBLHUX BOAaX YKpaiHu a0o B MOPTY, AKUI 3HAXOAUTHS HA TEPUTOPIT Y KpaiHHU.
Ha miaTBepxeHHs Takoi mo3uliii HeoOXiaHO 3poOuTH mocuiianHs Ha ct. 342 KTM
VYkpainu “MopcbKuil TPOTECT 3asABISETHCA: Y MOPTY YKpPATHU - HOTapiycy ado 1HIIIMA
MocajioBii  0co0i, Ha SKy 3aKOHOJABCTBOM YKpaiHM MOKIaJACHO 3A1HCHEHHS
HOTapiaJIbHUX [I1ii; B 1HO3EMHOMY MOPTY - KOHCYJy YKpaiHu a00 KOMIIETEHTHUM
M0CaI0BUM 0c00aM 1HO3EMHOI JAepkKaBH Y OPSAAKY, BCTAHOBICHOMY 3aKOHOJaBCTBOM
1i€i nepxxasu’ [3].

Sx cnenmdiyHMil croci® 3aXHCTy TMpaB CyAHOBIIACHUKA MOPCHKUH TMPOTECT Ha
BIIMIHY BIiJl 1HIIMX MPOIECYaJbHUX JTOKYMEHTIB 3aXHCTy, 3asBa IMPO MOPCHKUN
MpoTeCT mogaeThMs mpoTsroM 24 roauH (ctT. 343 KTM VYkpainu [3]). Skio € mijgcraBu
BB&XXATH, 1110 MOAIS bOTJIa MOIIKOAUTH BaHTAX, TO 3asiBa PO MOPCHKUH MPOTECT Ma€e
OyTH MoJIaHa JI0 BIIKPUTTS JIFOKIB.

Bapto 3a3nauutu, mo Koaekc ToproBoro moperuiaBcTBa YKpaiHM HE MICTUTH
HOPM, 5IKi O BU3HA4Yaau 3MICT 3asiBU MPO MOPCHKHI mpotect. OqHak, sk 3a3Havyae B.
[IInmoHaeB, 3asiBa Ma€ MICTUTH HACTYIIHI BIJOMOCTI:
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- JlaTa, yac,Miclle CKJIaIaHHs 1 Mojayvi 3asBU PO MOPCHKHI MPOTECT;

- KOMY aJipecoBaHa 3asBa;

- TOBHICTIO 3a3HAYAIOTHCS MPI3BUIIIE, iC 5, IO - 0aTHKOBI KariTaHa Cy 1Ha,a00 1HIIO1
YIIOBHOBaXX€HO1 0COO0U;

- Ha3Ba Cy/iHa, [Ipamnop CyaHa

- IOPT MPUITHACKH;

- peecTpariitnuii Homep;

- IOBHE HAIMEHYBaHHS CY/THOBJIACHUKA;

- MapIIpyT Cy/IHA;

- BKa3iBKa MpO MOPEXIAHUI CTaH CyJiHa Ha MOYaTKy peicy;

- TOYHUI ONMC OOCTaBUH 3a AKUX CTajacs MPUroja;

- BIZIOMOCTI IIPO MOIIKO/I>KEHHS Cy/HA ;

- BIZIOMOCTI TIPO TMOIIKOJI>)KEHHS, TICyBaHHS, 3arn0elb BAHTAXKY;

- BIZIOMOCTI TIPO MIepEBAHTAXKEHHS, a00 NEPEMIIIICHHS BAHTaXY;

- BIJJOMOCTI MpO MPOBEJEHI HA CYAHI BUIIPABIICHHS, SIKIO TaKi MaJld MICIIE JI0
nojayi 3asiBU PO MOPCHKUM MPOTECT;

- OTIUC BXXKUTHX €KIMMaKeM CyaHAa3ax0/iB JJIs 3a1100IraHHs 3aMOISTHHS IIIKO/IH;

- BUpa3 IMPOTECTY MPOTHU MOKIIMBOI IIPETECH31I;

- TIepeJIiK CBIAKIB MO1i Ta BXKUTHX 3aX0/iB;

- IIEPEIIIK JOKYMEHTIB, SIKiJI0JIal0ThCA JI0 3aBSIBU;

- manuc ocobu, sika Mmojiae 3asBy, 3aBIpeHy CyIHOBOIO nevyaTkoro [1, ¢.72].

B kin11i 3asBu 000B’A3K0BO 3a3Ha4a€Thes (hopmyia: “TOMy MPOTECTYIO MPOTH BCiX
MOKJIUBUX MPETEH31H”.

BiaMmiHHICTE 3aBU MPO MOPCHKHUI MPOTECT BiJ aKTy MPO MOPCHKUN MPOTECT
MOJISITa€ HacaMIiepe]] B CTalliid 3aTBEPDKEHIN (hopMi OCTAaHHBOTO. AKT PO MOPCHKUMN
MPOTECT PEryJIOeThes CT.CT. 94, 95 3akony Ykpainu “TIpo HoTapiat” Ta 4aCTHHOIO 2
riaBu 18 [HCTpyKIii Mpo NOPAIOK BUMHEHHS HOTapilaJIbHUX 1M HOTapiycaMu Y KpaiHu.
Tak, 3riJHO 3a3HAYEHUX PABOBUX AKTIB, HOTApPlyC Ha MIJCTaBl 3as1BU KaliTaHa CyJHa
3aMuCIB CYyTHOBOTO KYypHAITy, PE3yJIbTaTiB OMMYBAaHHS CaMOT0 KalliTaHa Ta HEe MEHIIIE
4 - X CJIEHIB eKilaxy, ABOE 3 IKUX € 0c00aMU KOMaHJIHOTO CKJIady, CKJIAJa€e aKT Mpo
MOPCBKHUH MIPOTECT, SIKUM 3aCBIAUY€ CBOIM IMIAMMCOM Ta NEYaTKOIO.

dopmMa aKkTy NMpo MOPChKUN TpoTecT 3aTBepkeHa B Jlomatky Ne 55 Tlonoxkenns
PO YYMHEHHS HOTaplajJbHUX Al KOHCYJIbCHKMMM YCTaHOBaMHM YKpaiHu. JlaHuii
Jlo/1aTOK MICTUTB JIMIIIE OAMH 3pa30K aKTy TPO MOPCHKUIM MPOTECT, IKUM HE TOBHIHOMY
o0cs31 BimoOpaxae 3MICT HEOOXITHUX BIIOMOCTEH, siki O cTanm Oe33anepeduHuMH
JI0Ka3aMH B MOKJIUBOMY CyJ0BOMY, apOiTpakHOMYy Tiporieci. ToMy 3 1[bOTO MPUBOIY
BapTO MOTOJUTHCA 3 Tporno3uliero €. Dypcu, SKUA MPOTOHYE ‘“HATOBHUTH AKT
KOHKpeTHUM 3mictom” [9, c. 130]. OckinbKK B 1HO3EMHOMY 3aKOHOJIABCTBI MiJICTABU
CKJIaJIaHHS aKTy MOPCHKOTO ITPOTECTY KIacH(pPiKOBaHI 32 CUTYAIlISIMH TTO1H, K1 CTaJIn
MIJCTBaMU ISl MOpCbKOro npotecty. Hanmpuknan 3akonomaBcTBo DuiniH MICTUTH
Taky kiacudikauito: 1) dizuyna gakTuyHa MIKOAAa MaiiHy Ha cyMmy Ouiblie 1 TuCcsui
meco; 2) MarepiajibHa I1KO/Ia, SIKa BIUTMBAE HA MOPEXI1JIHI XapaKTEPUCTUKHU CyHA a0o
1oro e(pekTUBHICTb; 3) MOcajKa CyJHa Ha MUIMHY, IIATOIJIEHHS a00 MoXeka Ha 00pTY;
4) BTpaTa >KUTTA; S5) 3aMOJIHHA TpaBM B pe3yJbTaTli SKUX 0co0a BTpayae
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nparne3aatHicTb moHas 70 roauH; 6) OyIb - sKe BIIXUJIEHHS BiJl Kypcy, a00 3aTprUMKa,
sKa HE 3aJIeKajia BiJ] BOJII KamiTara; 7) iCTOTHE MOPYIIEHHS YMOB 4apTepy, BUMHCHE
OyIb - SKOI CTOPOHOIO, OKpIM WICHIB eKimaxy (BiAMOBa BiJ 3aBaHTAKCHHS,
HE3aKOHHA 3aTpUMKa 3aBaHTa)KCHHS, 3aBaHTAXKEHHS HEHAJIC)KHOTO BAaHTAXY, TOIIO); §)
BiJIMOBa BaHTa)KOOJIepP)KyBada MPUIHATH BaHTaX a00 HE PO3BAaHTaXyBaTH MOTO, a00
omIaTuTH (paxT 3TiTHO YMOB YapTEepHOi HAKIAMHOI; 9) MpHXia CyIHa B TOPT B
HenmpuaaTHOMYy OexHiYHOMY cTaHi Ta iH. [9, ¢. 130 - 131]. Taka knacudikaris, abo
CXOXa J0 Takoi Mae OyTHM ajanToBaHa /0 HAI[IOHAJIBHOIO 3aKOHOJABCTBA, abo0
BUpOOJICHa BJIacHa Kiacudikalis, ska O m03Bojmiaa O 30KpeMa KOHCYJIbCHKUM
yCTaHOBaM YKpaiHU HE 0OMeKyBaTHUCS y3aralbHEHUM AKTOM PO MOPCHKUMN MPOTECT,
nependauenuit B Jlomarky Ne 55 TlonoxkeHHs po MOPSIIOK YYMHEHHS] HOTaplaJbHUX
I B IUIUTOMATUYHHUX 1 KOHCYJIbCHKUX YCTAHOB YKpaiHU, Ta 3aCTOCYBaHHS OUIBII
IIUPOKOTO CIEKTPY CIOCO0IB 3aXUCTY MPaB Ta 3aKOHHUX 1IHTEPECIB CYyAHOBJIACHUKA Ta
KariTaHa CyJ{Ha, sIKe 3/I1MCHIOE TUIaBaHHS M1 MparopoM Y KpaiHu.
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SMEHUHIEHHA 3HOCY TA EHEPT'OBUTPAT
ABHUIT'YHIB MAHIUH JJ14 3BEMJIAHUX POBIT
HJIAXOM YIOCKOHAJIEHHA MACTHJIBHUX
MATEPIAJIIB

Ilykin Ouexkcanap BikropoBu4
Kanmumar TeXHiYHUX HAyK, TOICHT
XapKiBChKHUM HAIllOHATBLHUM aBTOMOOUIBHO-IOPOKHIN YHIBEPCUTET

Opea Oaexcanap BoaoaumupoBu4
Kangumar TeXHiYHUX HAyK, TOICHT
XapKiBChKHI HAI[IOHAILHUN aBTOMOOUIBHO-TOPOKHIN YHIBEPCUTET

Ak mokasye J0CBiA eKCIuTyaTallli MamuH s 3emissHux pooit (M3P) ocHoBHa
KUIBKICTh BiAMOB (0 60%) mpuxoauTh camMeé Ha JBUTYH, IO OOYMOBJICHO
IHTEHCUBHUM 3HOCOM map TepTs. lle mpu3BoauTh 110 3HWKEHHS (PYHKIIOHAIBHUX
AKOCTEH 1 MPOJYKTUBHOCTI MAIIMH 1 K HACIIJOK, O IMiJABUILIECHHS €HEProBUTPAT 1
c001BapTOCTI PI3HOIJIAHOBUX POOIT.

BaxnuBuMy YMHHWKAMH, [0 3YMOBJIOIOTH TIPAIe3aTHICTh [IBUTYHIB, €
MpaBWJIbHUI BUOIp 1 CBOEYACHA 3aMiHa MacTUJIbHUX MartepianiB. [Ipu npomy pecypc
JBUTYHA B 3HAYHIA MIpi 3aJ€XUTh BIJ MPOTHU3HOCHUX BIIACTUBOCTEW MOTOPHOIO
MacTHJIA.

Sk BiIOMO, MOTOPHI MacTUjia MPAIIOIOTh Y BUHSATKOBO BOXKKUX YMOBax. [HIIMM
MacCTUJILHUM MaTepiaiam, 110 3aCTOCOBYIOThCsI B M3P - TpancmiciiiHuM MacTuiam i
MJIACTUYHUM 3MAIllEHHSM, - HE3PIBHSHHO JIETIIE BUKOHYBAaTH CBOi (yHKIIi, HE
BTpavyaroyu NOTPIOHUX BIACTUBOCTEH, TaK SIK BOHM MPAIIOIOTh B CEPEIOBUII BITHOCHO
OJIHOPIIHOMY, 3  OLIBII-MEHII  TOCTIMHUMH  TeMmIeparypamu, THCKOM 1
HaBaHTKEHHAMH [1]. MoTopHE MacTHIIO BUKOHYE pi3HI (PyHKIIIT B ABUTYHI, OCHOBHI
3 HUX — 3MEHILIEHHS BTPATHU Ha TEPTsl, 3MEHIIIEHHS 3HOCY JIeTaje, BiIBEICHHS TeTlia
BiJl BY3/iB TepTs. B nmaHuii yac icHye BelMKa KUIBKICTH METOJIIB 1 CIOCOOIB, sKi
JT03BOJISIFOTh 3HAYHO IMIABUITUTH MTPOTU3HOCHI BIACTUBOCTI MOTOPHUX MAacTHII.

MeTtoro 1i€i poOOTH € BU3HAYEHHSI 1 OOIPYHTYBaHHS HaWOUIbII €()EKTUBHOIO
METOMY, SKHH TO3BOJUTH 3HAYHO MIABUIIUTH MPOTHU3HOCHI BJIACTUBOCTI MOTOPHHUX
Mactua M3P.

3HolyBaHHs nap TepTa ABUTryHiB M3P cknannuii npouec, 00yMOBIEHUN BETUKOIO
KUIBKICTIO PI3HOMaHITHHX (DaKTOPIB.

[IpoTU3HOCHI BIACTUBOCTI MOTOPHHUX MACTHJI 3aJIEKaTh BIJ] XIMIYHOTO CKJIATy 1
MOJIIPHOCTI  0a30BOr0 MacTW/a, CKJIaAy KOMIIO3WLII MPUCAAOK 1 B'A3KICHO-
TEMITepaTypHOI XapaKTEPUCTUKN MACTUJIA, IKa B OCHOBHOMY BU3HAYa€ TEMIIEPATypHi
MEX1 Horo mpare3aatHocTi [1, 2].

Hamu Oynu po3risiHyTi KiIbKa OCHOBHHMX METOIB MOJIMIICHHS MPOTU3HOCHHUX
BJIACTUBOCTEH MAaCTWJ, Takl SK J030BaHE BBEJCHHS TMPUCATOK B MACTUIO 1
JUCTIEpTYBaHHS MACTHJI TIPH €KCILTyaTallii.
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[Ipy wuboMy OyJO BCTAHOBIEHO, IO TOJOBHUMHU HEAOJIKAMH METOMY
JUCTIEPTyBaHHS €: BHUCOKA BapTICTh, TPYAHOINI TpPU BHUKOPUCTAHHI, CKJIaJHA
KOHCTPYKITiSI TUCTIEPTYIOUHX MPUJIaAiB. X04a JaHUK METOJ 1 MiBUIIY€E TPOTU3HOCHI
BJIACTMBOCTI MOTOPHHUX MAaCTWJI, MPOTE 3 YpaxyBaHHSIM BHUIICBUKIAACHUX HEHOIIKIB
MO>KHa 3pOOMTH BHCHOBOK, III0 HOT0 BUKOPHCTAHHS € HEpPAI[IOHATbHUM. Y 3B'SI3KY 3
UM TOJANbIINK aHami3 OyB MOB'I3aHUN camMe€ 3 METOJIOM JI03YIOYOTO BBEJCHHS
MPUCATOK B MAaCTHJIO.

Jlo30BaHe BBEJEHHS NPHUCAIOK €, Ha Hall MOIJIAJ, HAHOUIbII MEepCeKTUBHUM
METOJIOM MIATPUMAaHHS iX KOHIIEHTpAIlli Ha MIHIMAJIbHO JOMYCTUMOMY PiBHI, IIIO
J03BOJISIE TIPOJOBXKUTH TEPMIH CIYy>KOM MacTwia 10 3aMiHM NPU OJHOYACHOMY
3HMKEHHI 1HTEHCHUBHOCTI 3HOCY BY3JiB TepTs. PosrnsHyTtuii meros mo30aBieHui
OUIBIIIOCTI HEMOJIKIB, BJIACTUBUX JUCIIEpryBaHHIO. [Ipy 1mboMy TIpu 1030BaHOMY
BBEJICHHI NPHUCAJIOK MOKJIMBE BIJIHOBJIECHHS MPOTU3HOCHUX, AHTHOKHUCIIOBAJIbHUX,
MUWHHUX Ta 1HIIMX BIACTUBOCTEH MPAIIOI0YOr0 MOTOPHOTO MAacTHIIa, 30€peKeHHS
Horo (pi3MKO-XIMIYHUX MMOKA3HUKIB 1, IK HACIIJOK, MABUIIEHHS TepMiHY Ci1yk0u. o
TOTO 3K, JI030BaHE BBEJICHHA IPHUCAIOK 3a0€e3Meuye 3HUKEHHSI IHTEHCUBHOCTI IIPOLIECIB
HArapoyTBOPEHHS 1 3HOIIYBaHHS JeTalieil, a TaKOK BUTPAT MOTOPHOT'O MacTuja A0
rioro 3aminu [1, 2].

BBenenns B HaQTOBY (opMy pi3HOMAHITHUX MHPHUCATOK B CTPOTrO JTO30BAHUX 1
30aJIaHCOBAaHUX KOHIICHTPAIlISAX J03BOJISIE 3HAYHO 3MIHUTH BJIACTUBOCTI BHXIJHOTO
MacTua.

[Ipucaaku MOXIUBO BBOAUTH K MEXaHIYHUM HUIIXOM (IIE€PIOJANYHE JOTUBAHHS,
Oe3MepepBHICTh T03yBaHHA MEXaHIYHHUMH J03aTOPaMU TOIIO), TaK 1 32 JIOMOMOTOI0
HOCI1B, MOj[a4a MPUCAIOK, 3 IKUX 3IHCHIOETHCA IIISIXOM MOCTYIIOBOTO PO3YMHEHHS 1
mudy3ii. BukopuctanHsi Takux HOCIIB CIPOIIY€E peajizailiio J030BaHOTO BBEICHHS 1
BUKJIFOYA€ HEOOXITHICTh OCHAIICHHS CUCTEM CKIIAJHUMHU J03aTOpaMU MEXaHIYHOTO
Tuny. BaxxamBoro 0COOMMBICTIO METOIY [I030BAHOTO BBEACHHA € Te, L0 JesKi
MPUCAJKU MOXYTb OyTH BBEJIEHI B MacTWJIO Ha OyAb-sKiM cTanii, HaBITh MEpen
3QJIMBKOIO MOT0 y IBUTYH.

B po6oTi [2] 6yJi0 BCTAaHOBIICHO, 1110 TP JJO30BAHOMY BBEACHHI MPUCATOK TiCIs
42 TomvH MacTWJIO 3a BCIMa MOKa3HUKaMHU OyJio Kpaile eTajJoHHOTo 0e3 MITYYHOTrO
BBCJCHHS MPHUCATOK. Y TMPAKTHYHOMY BIJHOIIEHHI JOIIJFHO BHUKOPHCTOBYBATH
npenapaTuBHy (opMy KOHLEHTPATIB MPUCAAKU B PiAKIN 1 TBepaid ¢azax. Y mpomy
BUITAJIKY 30UIBIITYETHCS TEPMIH BUKOPUCTAHHS camoi npucaaku [1, 3].

[IpenapatuBHa QopMa - 1€ PEYOBHHA, YIAKOBaHA B KOHTeHHep. Loro
BUKOPHUCTAHHSA IPYHTYETHCS Ha TIOCTIAOBHOMY a00 p13KOMY 3BIJIbHEHHI MTPUCAIKHU, SIKa
3HAXOAUTHCS BCEPEIHHI.

Buxopucranns npenapaTuBHUX GOpM MPUCATOK B TBEPAii (asi Mae psij| mepeBar:
TaKUil Crocid CHpoIlrye KOHCTPYKINIO TO3YyIOUOTO TMPHUCTPOI0 B 3aJIEKHOCTI 3
MEXaHIYHHUMU CUCTeMaMU ToAadi Ipucaiok.

Hesiki npucagku (HaNpuUKIa], MPOTU3HOCHI) CHOPUSIIOTH MIJBUILEHHIO BTOMHOI
MirHOCTI [3]. [lpu mpomMy MexaHi3M il TaKUX MPUCATOK 3BOAUTHCSA JO TOTO, IO B
pe3yibTaTi XIMIYHOI B3a€MOJIi Ha TMOBEPXHAX, II0 TPYThCSA, YTBOPIOETHCS
MoAM(IKOBAHUI 1Iap MeTally, 1110 3a0e3Meuye pIBHOMIPHUM PO3IMO/1JI HABAHTAKEHHS,

101



MECHANICAL ENGINEERING
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

IpU IbOMY 3HIDKYIOTHCS JIOKAJIbHI TeMIepaTypu i Tuck. [Ipucaaku, 1o MicTATh cipy,
mBuAle GOpMYyIOTh TaKUM MIap, HIXK Ti, IO MICTATH XJIOp, X0ua IpH 301IbIICHHI
3HOC.

BaxnuBo  Bi3HAYMTH, 10 MEXaHI3M Jii  MNPOTHU3HOCHUX  TPHCAIOK
XapaKTEPHU3y€EThCSl JTBOMA OCHOBHUMH (PaKkTOpamu: aacopOIis MpHCaJIoK Ha MExXi
po3ainy ¢a3 1 XiMiuHa aKTHBHICTh IX TPaHMYHUX INIApiB, SKa BU3HAYA€ CTYMIHB 1
xapaktep Moaudikamii MMOBEPXOHb  TEpPTS. BUHATOK  CTAHOBIATH  JIMIIE
JpiOHOAMCTIEPCHI YaCTUHKU BYTJICIIO, MTOJIMEPIB, METAJIIB, 1110 BBOJSATHCA B MacTHIa
3 METOIO 3HW)KCHHS TEPTS 1 3HOCY, a TAKOXK MPHUCAIKH, IO MICTITh TPHUOOTIOIIMEPH.
MexaHi3M MPOTHU3HOIIYBAJIBHOI il OCTaHHIX BU3HAYAETHCS 1X aJICOPOIII€I0 HA MeTalll
1 BAHUKHEHHSM B TPOIIECi TePTS MOJIMEPHOI IUIIBKK HA MOTO TTOBEPXHI, SKa 3aXHIIA€E
MeTall Bij 3HOCY [4].
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Abstract. Stroke remains a leading cause of long-term disability, frequently
resulting in motor, cognitive, and functional impairments. Although advances in acute
management have improved survival rates, effective neurorehabilitation remains
crucial for optimizing neurological recovery and restoring independence.
Contemporary rehabilitation strategies are grounded in the principles of
neuroplasticity, early intervention, and task-specific training aimed at promoting
functional reorganization of the brain.

This article reviews modern approaches to post-stroke neurorehabilitation with
emphasis on motor and brain function recovery. Key interventions include intensive
task-oriented therapy, constraint-induced movement therapy, robotic-assisted
rehabilitation, virtual reality based training, and non-invasive neuromodulation
techniques such as transcranial magnetic stimulation and transcranial direct current
stimulation. The role of advanced neuroimaging in guiding individualized
rehabilitation strategies and monitoring neural recovery is also discussed.

Current evidence supports the integration of technology-based therapies with
conventional rehabilitation to enhance cortical plasticity and improve functional
outcomes. Personalized, multidisciplinary rehabilitation programs, initiated early and
delivered with adequate intensity, are associated with better long-term recovery. Future
developments are expected to focus on precision rehabilitation approaches integrating
biomarkers, neuroimaging, and artificial intelligence to optimize post-stroke recovery.

Keywords: stroke; neurorehabilitation, neuroplasticity, motor recovery, brain
reorganization,; post-stroke rehabilitation, neuromodulation,; robotic-assisted therapy,
transcranial magnetic stimulation.
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Introduction. Stroke remains one of the leading causes of mortality and long-term
disability worldwide. Although advances in acute reperfusion strategies, including
intravenous thrombolysis and mechanical thrombectomy have significantly reduced
mortality, a substantial proportion of survivors experience persistent neurological
deficits. Motor impairment, particularly hemiparesis, occurs in many patients during
the early post-stroke phase, and many continue to demonstrate long-term functional
limitations affecting mobility, self-care, and social participation. Cognitive
dysfunction, aphasia, dysphagia, and post-stroke depression further complicate
recovery trajectories [1].

As survival rates improve, the focus of stroke care has shifted from acute
management to functional restoration and quality-of-life  optimization.
Neurorehabilitation has therefore become an indispensable component of
comprehensive stroke management, aiming not only to compensate for deficits but
increasingly to restore neurological function through targeted, mechanism-based
interventions [2].

Materials and Methods. A structured literature review was conducted to analyze
contemporary approaches to neurorehabilitation after stroke with a focus on brain
plasticity, functional restoration, and motor recovery. A comprehensive search of
PubMed, Scopus, Web of Science, and the Cochrane Library was performed for studies
published between January 2010 and January 2026 to ensure inclusion of modern
rehabilitation technologies and evidence-based protocols. The search strategy
incorporated combinations of the following keywords and MeSH terms: “stroke
rehabilitation,” “neurorehabilitation,” “motor recovery,” “brain plasticity,” “functional
reorganization,” “robot-assisted therapy,” “virtual reality rehabilitation,” “constraint-
induced movement therapy,” “non-invasive brain stimulation,” and “transcranial
magnetic stimulation”.

Eligible studies included randomized controlled trials, prospective and
retrospective cohort studies, systematic reviews, and meta-analyses involving adult
patients with ischemic or hemorrhagic stroke. Studies were required to report outcomes
related to motor recovery, functional independence, cortical reorganization, or
neurophysiological changes. Case reports, conference abstracts without full-text
availability, pediatric-only studies, and publications not reporting measurable
functional outcomes were excluded.

Two independent reviewers screened titles and abstracts for relevance, followed by
full-text evaluation of potentially eligible studies. Extracted data included study design,
sample size, time since stroke (acute, subacute, or chronic phase), type of rehabilitation
intervention, duration and intensity of therapy, outcome measures (e.g., Fugl-Meyer
Assessment, Modified Rankin Scale, Barthel Index), and reported neuroplastic changes
when available. The methodological quality of randomized controlled trials was
assessed using the Cochrane Risk of Bias tool, while observational studies were
evaluated using the Newcastle—Ottawa Scale.

Result.

Neuroplasticity as the Biological Basis of Recovery

99 ¢¢

29 ¢¢
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Modern neurorehabilitation is founded on the principle of neuroplasticity the
capacity of the central nervous system to reorganize structurally and functionally after
injury. Experimental and clinical data demonstrate that spontaneous recovery is
mediated by synaptic remodeling, dendritic branching, axonal sprouting, and
reorganization of cortical networks [3].

In the early phase after stroke, perilesional cortical regions and contralesionally
homologous areas may compensate for lost function. Interhemispheric imbalance,
characterized by excessive inhibitory signaling from the unaffected hemisphere, plays
a crucial role in limiting recovery. Therapeutic interventions target cortical excitability
and network rebalancing aim to facilitate adaptive plasticity while minimizing
maladaptive reorganization [4].

Importantly, neuroplasticity is time-dependent. The early subacute phase represents
a “critical window” during which the brain demonstrates heightened responsiveness to
rehabilitation stimuli. Understanding these temporal dynamics is essential for
optimizing therapeutic timing and intensity [5].

Timing and Intensity of Rehabilitation: Clinical Implications

Early mobilization, when medically appropriate, reduces secondary complications
such as contractures, deconditioning, and thromboembolic events. However, excessive
intensity in the hyperacute phase may exacerbate neuronal stress. Contemporary
evidence supports structured, individualized rehabilitation programs initiated once
hemodynamic and neurological stability are achieved [6].

Therapy dosage defined by frequency, intensity, and duration correlates strongly
with motor recovery outcomes. High-repetition, task-specific training enhances motor
relearning and reinforces functional neural circuits. Therefore, optimizing
rehabilitation intensity while maintaining safety remains a key clinical challenge [7].

Task-Oriented and Motor Learning Based Interventions

Task-specific training is central to motor recovery. Principles derived from motor
learning theory including repetition, feedback, salience, and progressive challenge
form the foundation of contemporary rehabilitation protocols [8].

Constraint-Induced Movement Therapy (CIMT) addresses learned non-use by
restricting the unaffected limb and encouraging repetitive use of the paretic extremity,
thereby enhancing cortical activation in the affected hemisphere. Gait rehabilitation
strategies, including body-weight-supported treadmill training, stimulate locomotor
networks and central pattern generators, promoting functional ambulation.

These interventions emphasize restoration rather than compensation, reflecting the
paradigm shift in neurorehabilitation philosophy [9].

Technology-Driven Rehabilitation: Robotics and Virtual Reality

Technological innovations have transformed neurorehabilitation practice. Robotic-
assisted devices enable intensive, repetitive, and precisely controlled movement
training while providing objective performance metrics. Such systems increase therapy
dosage and reduce physical burden on therapists [10].

Virtual reality based interventions create immersive, multisensory environments
that enhance patient engagement and motivation. By integrating visual, auditory, and
proprioceptive feedback, VR facilitates motor relearning and cortical reorganization.
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These modalities support scalable, data-driven rehabilitation strategies and may
improve adherence and long-term outcomes [11].

Non-Invasive Neuromodulation and Cortical Rebalancing

Non-invasive brain stimulation techniques, including transcranial magnetic
stimulation (TMS) and transcranial direct current stimulation (tDCS), aim to modulate
cortical excitability and restore interhemispheric balance [12].

Excitatory stimulation of the affected hemisphere or inhibitory modulation of the
contralesionally hemisphere may enhance motor recovery when combined with task-
oriented therapy. Although heterogeneity in response persists, neuromodulation
represents a promising adjunct in multimodal rehabilitation frameworks [13].

Neuroimaging Biomarkers and Precision Rehabilitation

Advanced neuroimaging techniques including functional MRI, diffusion tensor
imaging (DTI), and perfusion imaging allow visualization of structural connectivity
and functional network reorganization. White matter tract integrity, corticospinal tract
preservation, and functional connectivity patterns have demonstrated predictive value
for motor recovery [14].

Integration of imaging biomarkers into rehabilitation planning supports the concept
of precision neurorehabilitation, enabling individualized therapy selection based on
lesion characteristics and residual network capacity [15].

Cognitive and Emotional Rehabilitation: Beyond Motor Recovery

Post-stroke cognitive impairment and mood disorders significantly influence
functional outcomes. Executive dysfunction, attention deficits, and post-stroke
depression may reduce participation in therapy and limit recovery potential.
Comprehensive neurorehabilitation must therefore address cognitive retraining,
neuropsychological support, and psychosocial reintegration. Interventions targeting
neurocognitive networks may indirectly enhance motor recovery by improving
engagement and adaptive behavior [16].

Brain Computer Interfaces and Neuroprosthetics

Brain computer interface (BCI) systems represent an innovative frontier in
neurorehabilitation. By translating cortical signals into external device control, BCls
facilitates active participation in movement training even in patients with severe motor
deficits. Coupled with robotic systems or functional electrical stimulation, BCIs may
strengthen sensorimotor loop restoration and promote cortical reorganization through
closed-loop feedback mechanisms [17].

Artificial intelligence (Al) and machine learning algorithms are increasingly used
to predict functional recovery trajectories based on clinical, imaging, and
electrophysiological data. Predictive models may assist clinicians in tailoring
rehabilitation strategies, optimizing resource allocation, and identifying patients most
likely to benefit from advanced interventions [18].

The integration of Al into neurorehabilitation marks a transition toward data-
driven, personalized care pathways [19].

Long-Term Neuroplasticity and Community Reintegration

Recovery after stroke extends beyond the inpatient rehabilitation phase. Long-term
neuroplastic changes continue for months and may be influenced by environmental
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enrichment, physical activity, and social engagement. Community-based rehabilitation
programs, telerehabilitation platforms, and home-based digital therapies support
sustained functional improvement and reduce healthcare disparities.

Discussion. Modern neurorehabilitation after stroke has evolved from primarily
compensatory approaches to mechanism-based restorative strategies grounded in
neuroplasticity. Evidence consistently demonstrates that early, intensive, and task-
specific interventions improve motor and functional outcomes. Technological
advancements such as robotic-assisted therapy, virtual reality, neuromodulation, and
brain computer interfaces have expanded therapeutic possibilities and increased
rehabilitation dosage, which is a key determinant of recovery.

However, variability in patient response remains a significant challenge. Recovery
trajectories depend on lesion characteristics, corticospinal tract integrity, age,
comorbidities, and cognitive status. While non-invasive brain stimulation and
advanced technologies show promising results, their effectiveness often depends on
appropriate patient selection and integration into multimodal programs rather than
isolated use. Furthermore, access to high-technology interventions may be limited by
economic and infrastructural constraints.

The future of neurorehabilitation lies in personalized, data-driven approaches that
combine clinical assessment with neuroimaging biomarkers and predictive modeling.
Integrating artificial intelligence and precision medicine principles may improve
outcome prediction and optimize therapy allocation, ultimately enhancing long-term
functional independence.

CONCLUSION

Contemporary neurorehabilitation after stroke is a dynamic, multidisciplinary field
focused on restoring neurological function through neuroplasticity-driven
interventions. Early initiation, adequate intensity, task-specific training, and integration
of advanced technologies significantly contribute to improved motor and cognitive
outcomes.

The transition toward personalized rehabilitation supported by neuroimaging,
neuromodulation, and artificial intelligence represents a promising direction for
optimizing recovery. Continued research is essential to refine patient selection,
standardize therapeutic protocols, and maximize functional restoration in stroke
SUrvivors.
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Abstract. Perioperative hypothermia is a frequent consequence of general and
regional anesthesia due to impaired thermoregulation and anesthetic-induced heat
redistribution. Even mild reductions in core temperature (<36 °C) are associated with
adverse clinical outcomes, including impaired immune function, decreased tissue
oxygenation, and delayed wound healing. Surgical site infections (SSIs) remain one of
the most significant postoperative complications, increasing morbidity, length of
hospital stay, and healthcare costs.

This study examines the relationship between intraoperative temperature
management and infectious complications in surgical patients. Evidence from clinical
and observational studies indicates that unintended hypothermia significantly increases
the risk of SSIs, whereas maintenance of normothermia reduces infection rates. Active
warming strategies, such as forced-air warming systems and warmed intravenous
fluids, have proven effective in preserving thermal homeostasis during surgery.
Effective intraoperative temperature management should be considered a critical
component of perioperative care and infection prevention protocols, contributing to
improved surgical outcomes and reduced postoperative complications.

Keywords: perioperative hypothermia; intraoperative temperature management;
normothermia; surgical site infection, infectious complications; anesthesia;
perioperative care.

Introduction. Thermoregulation in humans is maintained through a complex

interaction between central hypothalamic control and peripheral thermal receptors.
Under normal conditions, core temperature is tightly regulated within a narrow
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interthreshold range of approximately 0.2—-0.4 °C. General and regional anesthesia
profoundly disrupt this homeostatic mechanism by decreasing the vasoconstriction and
shivering thresholds, thereby widening the interthreshold range up to 2—4 °C. As a
result, minor environmental heat loss can lead to significant decreases in core
temperature [1].

Anesthetic-induced peripheral vasodilation promotes rapid redistribution of heat
from the core to peripheral tissues during the first hour after induction, accounting for
the initial 1-1.5 °C decline in core temperature. This redistribution phenomenon
represents the primary mechanism of early perioperative hypothermia [2].

Materials and Methods. A structured literature review was conducted to evaluate
the impact of intraoperative temperature management on postoperative infectious
complications in surgical patients. A comprehensive search of PubMed, Scopus, Web
of Science, and the Cochrane Library was performed for studies published between
January 2000 and January 2026. The search strategy included combinations of the
following keywords and MeSH terms: “intraoperative hypothermia,” “perioperative
temperature management,” “normothermia,” “surgical site infection,” “postoperative
infection,” and “forced-air warming”.

Eligible studies included randomized controlled trials, cohort studies, case-control
studies, and meta-analyses involving adult surgical patients and reporting postoperative
infectious outcomes in relation to intraoperative temperature control. Studies limited
to pediatric populations, case reports, editorials, conference abstracts without full text,
and investigations not reporting infectious outcomes were excluded. Titles and
abstracts were screened independently by two reviewers, followed by full-text
evaluation of potentially relevant articles. Data extraction included study design,
sample size, type of surgical procedure, definition of hypothermia, warming strategies
applied, and incidence of infectious complications.

Methodological quality was assessed using the Cochrane Risk of Bias tool for
randomized trials and the Newcastle—Ottawa Scale for observational studies. Owing to
heterogeneity in surgical types, temperature thresholds, and outcome definitions, a
qualitative synthesis of the evidence was performed, focusing on the association
between maintenance of intraoperative normothermia (core temperature >36°C) and
reduction in surgical site infections.

Result.

Epidemiology and Risk Factors for Perioperative Hypothermia

Inadvertent perioperative hypothermia (core temperature <36 °C) remains highly
prevalent, affecting up to 50-70% of patients undergoing surgery without active
warming measures. Its incidence varies depending on the type and duration of surgery,
ambient operating room temperature, and patient-specific factors [3].

High-risk populations include elderly patients, individuals with low body mass
index, patients undergoing major abdominal, vascular, or orthopedic procedures, and
those receiving large volumes of unwarmed intravenous fluids or blood products.
Prolonged operative times and extensive surgical exposure further increase thermal
loss through radiation, convection, evaporation, and conduction [4].

99 ¢¢ 99 ¢¢

111



MEDICINE
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

Despite international guidelines recommending routine temperature monitoring
and active warming, adherence in clinical practice remains variable [5].

Immunological Consequences of Hypothermia

Even mild hypothermia exerts measurable effects on innate and adaptive immunity.
Experimental and clinical data demonstrate that reduced core temperature impairs
neutrophil chemotaxis, phagocytosis, and oxidative burst activity. These alterations
compromise the primary defense against bacterial contamination in surgical wounds
[6].

Hypothermia-induced peripheral vasoconstriction decreases subcutaneous tissue
oxygen tension, which is critical for oxidative bacterial killing and collagen synthesis.
Lower tissue oxygenation not only impairs leukocyte function but also delays wound
healing by affecting fibroblast proliferation and angiogenesis [7].

Additionally, hypothermia may alter cytokine production and modulate
inflammatory responses, potentially disrupting the balance between pro-inflammatory
and anti-inflammatory pathways during the postoperative period [8].

Tissue Oxygenation and Microcirculatory Perfusion

Adequate microcirculatory perfusion and tissue oxygen delivery are central
determinants of surgical wound healing and infection prevention. Hypothermia induces
sympathetic-mediated vasoconstriction, leading to reduced cutaneous and
subcutaneous blood flow. Consequently, tissue oxygen partial pressure declines
significantly in hypothermic patients [9].

Numerous studies have demonstrated a direct relationship between tissue oxygen
tension and SSI risk. Reduced oxygen availability impairs oxidative killing
mechanisms of neutrophils and compromises collagen deposition, increasing
susceptibility to bacterial proliferation. Thus, maintenance of normothermia supports
optimal microcirculatory function and enhances local immune defense [10].

Clinical Evidence Linking Hypothermia to Infectious Complications

Accumulating clinical evidence identifies perioperative hypothermia as an
independent risk factor for surgical site infections. Randomized controlled trials have
shown that patients maintained at normothermia exhibit significantly lower SSI rates
compared with those experiencing unintended hypothermia [11].

Observational studies further demonstrate associations between hypothermia and
increased rates of wound infection, prolonged hospitalization, and higher postoperative
morbidity. Importantly, even mild reductions in temperature (34.5-35.5 °C) are
associated with clinically meaningful increases in infectious complications [12].

These findings support the hypothesis that temperature control is not merely
supportive care but a determinant of surgical outcome [13].

Strategies for Intraoperative Temperature Management

Modern perioperative care incorporates multiple strategies to maintain
normothermia. Active warming techniques include forced-air warming systems,
resistive heating devices, circulating water garments, and warming of intravenous
fluids and blood products. Prewarming for 20-30 minutes prior to induction of
anesthesia has been shown to reduce redistribution hypothermia by increasing
peripheral heat content [14].
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Continuous core temperature monitoring via esophageal, nasopharyngeal, bladder,
or tympanic prob is essential for timely detection and correction of hypothermia.
Integration of standardized temperature management protocols into enhanced recovery
after surgery (ERAS) pathways has demonstrated improved perioperative outcomes
[15].

Given the strong pathophysiological and clinical association between hypothermia
and infectious complications, maintenance of intraoperative normothermia should be
considered a mandatory element of evidence-based infection prevention strategies
[16].

Discussion. Perioperative hypothermia remains a clinically significant yet
preventable contributor to postoperative infectious complications. The evidence
synthesized in current literature demonstrates a consistent association between
intraoperative temperature decline and increased incidence of surgical site infections
(SSIs). The pathophysiological mechanisms underlying this relationship are
biologically plausible and multifactorial, involving impaired neutrophil function,
reduced oxidative bacterial killing, microvascular vasoconstriction, and decreased
subcutaneous oxygen tension.

Importantly, even mild hypothermia (core temperature 34.5-35.5 °C) appears
sufficient to compromise immune competence and tissue perfusion. This suggests that
temperature management should not be limited to the avoidance of severe hypothermia
but should aim for strict maintenance of normothermia throughout the perioperative
period. The observed reductions in SSI rates among normothermic patients further
support the concept that thermal control represents a modifiable perioperative risk
factor.

Despite well-established recommendations from anesthesiology and surgical
societies, compliance with routine temperature monitoring and active warming remains
inconsistent in real-world practice. Barriers include underestimation of hypothermia
risk, variability in institutional protocols, cost considerations, and limited integration
of temperature metrics into perioperative quality indicators.

Another relevant consideration is the interaction between hypothermia and other
infection-modifying variables, including glycemic control, oxygen therapy, antibiotic
timing, and fluid management. Temperature control should therefore be interpreted
within the framework of multimodal infection prevention strategies rather than as an
isolated intervention. Integration of standardized warming protocols into Enhanced
Recovery After Surgery (ERAS) pathways appears particularly promising in reducing
postoperative morbidity.

However, heterogeneity among studies regarding surgical type, patient
populations, temperature measurement techniques, and warming modalities limits the
ability to define precise temperature thresholds and standardized protocols applicable
across all surgical settings. Further high-quality, procedure-specific randomized trials
are warranted to refine evidence-based recommendations.

CONCLUSION

Intraoperative temperature management represents a critical and modifiable

determinant of postoperative infectious outcomes. Perioperative hypothermia impairs
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immune function, reduces tissue oxygenation, and increases the risk of surgical site
infections, even when temperature reductions are mild. Maintenance of normothermia
through active warming strategies and continuous monitoring significantly reduces
infectious complications and improves overall surgical outcomes.

Incorporating standardized temperature control protocols into routine perioperative
practice and enhanced recovery pathways should be regarded as an essential
component of evidence-based surgical care.
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Backgrounds. Ipsilateral limb amputation represents a complex clinical condition
characterized by the loss of two limbs at the same site, leading to profound
biomechanical, neuromuscular, and functional impairments. Compared with bilateral
amputation, ipsilateral amputations are associated with greater postural instability,
altered center-of-mass displacement, higher energy expenditure during mobility, and
an increased risk of secondary musculoskeletal complications [1-3]. Patients with
ipsilateral amputations often demonstrate reduced balance capacity, impaired
proprioception, asymmetrical loading patterns, and decreased functional independence
in activities of daily living [4]. The rehabilitation process is further complicated by
residual limb sensitivity, scar tissue formation, muscle weakness, joint contractures,
and psychological adaptation to multiple limb loss [5]. In such cases, conventional
rehabilitation protocols designed for single-level amputation may be insufficient to
restore normal activity of daily living and improve quality of life.

Aim. To design a comprehensive physical therapy training program for patients
after ipsilateral limb amputation utilising Gentile's taxonomy.

Materials and Methods. The study included three patients with ipsilateral limb
amputations caused by combat trauma, all of whom underwent limb surgeries and
rehabilitation at the Communal Non-Profit Enterprise “Regional Clinical Hospital of
the Ivano-Frankivsk Regional Council.”

The study used standardized, validated instruments to evaluate the effectiveness of
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the training program and to track patients' progress over time. Functional independence
was assessed using the Functional Independence Measure (FIM) [6]. Mobility and
prosthetic rehabilitation potential were assessed with the Amputee Mobility Predictor
without Prosthesis (AMPnoPRO) [7]. Balance in various functional positions was
assessed using the Balance Assessment in Amputees Scale (BAMS), the Function in
Sitting Test (FIST), and the Trunk Impairment Scale (TIS) [8-10]. Balance confidence
during daily activities was assessed with the Activities-specific Balance Confidence
Scale (ABC), and static postural control was evaluated with the Standing Balance Test
(SBT) [11-12]. All measurements were taken twice: at the beginning of the pre-
prosthetic rehabilitation cycle and at its end (Day 21).

Statistical analysis was not performed due to the small cohort size (fewer than five
samples).

Results. The ISF domains are presented in Table 1. The main disabilities observed
were significant impairment of balance and a markedly reduced ability to perform
activities of daily living (ADLs), such as dressing, bathing, and moving safely and
independently.

Table 1. ISF coding of patients with ipsilateral amputation.

ICF Component Code Category Clinical Relevance
Body Functions (b) | b280 | Sensation of pain Phantom limb pain, residual
limb pain
b710 | Mobility of joint Reduced ROM in proximal
functions joints
b715 | Stability of joint Impaired joint stability
functions (shoulder, hip)
b730 | Muscle power Muscle weakness (trunk,
functions remaining limbs)
b760 | Control of voluntary | Impaired coordination
movement
b770 | Gait pattern Altered gait with prosthesis
functions
Body Structures (s) |s720 | Structure of shoulder | Upper limb amputation level
region
s730 | Structure of upper Residual limb condition
extremity
s750 | Structure of lower Level of lower limb
extremity amputation
s760 | Structure of trunk Compensatory overload
Activities & d410 | Changing basic body | Difficulty with bed mobility
Participation (d) position
d420 | Transferring oneself | Impaired transfers
d440 | Fine hand use Limited or absent on
amputated side
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d445 | Hand and arm use Compensatory one-handed
strategies
d450 | Walking Limited independent
ambulation
d465 | Moving using Dependence on
equipment prosthesis/assistive devices
d510 | Washing oneself Partial dependence
d540 | Dressing Requires adaptive
techniques
d850 | Remunerative Reduced work capacity
employment
Environmental ell5 | Products for Adaptive equipment
Factors (e) personal use
e120 | Mobility devices Prosthesis, crutches,
wheelchair
e310 | Immediate family Social support
€355 | Health professionals | Multidisciplinary rehab team
€580 | Health services Access to rehabilitation
services

Based on the ICF framework, our training program was designed to improve
balance capacity and prepare patients for lower limb prosthesis training. The flowchart
is shown below (Fig. 1).
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Gentile's Taxonomy for Balance Training
Ipsilateral Upper & Lower Limb Amputation
Stationary |
Mo Variability
Stage 1 Stage 2 Stage 3 Stage 4
Quiet standing Standing halding support Weaight shift AFML Sit-to-stand holding rail
Stationary |
riabili
Variabil R4 Stage 5 Stage & Stage 7 Stage B
Standing on foarm Standing reach intact limb Stepping to target Sit-to-stand variable height
In Motion
Mo Variability )
Stage 9 Stage 10 Stage 11 Stage 12
Standing on maoving platform Catching/throwing light ball Walking corridor Walking carrying object
In Motion |
Variability . ) . )
Stage 13 Stage 14 Stage 15 Stage 16
standing in crowd Reaching moving object Wwalking unaven terrain Walking outdaors carrying bag
T T T T
Body Stability Body Stability Body Transport Body Transport
Mo Object Objact MNa Object Object

Fig 1. Example of Gentile’s Taxonomy Flowchart for Balance Training of Patients
with Ipsilateral Upper and Lower Limb Amputation.
Source of the figure: development of authors

The intensive 21-day training program helped patients increase their mean
functional independence score on the FIM scale from 54.6+£5.3 to 73.24+6.7 points,
reflecting improvements in transfers, self-care, and verticalization. Before starting
rehabilitation, all patients were classified as functional level KO on the AMPnoPRO
scale (mean score 5.6£1.1), indicating the absence of prosthetic mobility. By the end
of rehabilitation, the mean AMPnoPRO score had increased to 13.0+£2.2 points, with 2
of the 3 patients progressing to the K1 level, indicating the development of a basic
potential for prosthetic walking.

Balance indicators also demonstrated positive changes: the BAMS score increased
from 5.6+1.1 to 10.8£1.9 points, the FIST score from 20.0+3.2 to 36.0+4.5 points, and
the TIS score from 8.6+1.1 to 13.8+1.9 points. The duration of maintaining a standing
posture (Standing Balance Test) increased on average from 4.0 £ 1.6 to 26.0 = 7.8
seconds, indicating a significant improvement in static postural control. The level of
balance confidence on the ABC scale increased from 16.2 +3.0% to 37.0 + 6.5%.

Conclusions. The application of a taxonomic, structured approach in physical
therapy is both appropriate and clinically warranted during the pre-prosthetic period.
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The findings demonstrate favorable dynamics in functional independence, postural
balance, and prosthetic candidacy among patients with ipsilateral limb amputation over
a 21-day rehabilitation program.
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Backgrounds. Hallux valgus (HV) is a common forefoot deformity characterized
by lateral deviation of the great toe and medial deviation of the first metatarsal, often
leading to pain, impaired function, and reduced quality of life [1]. Pedobarographic
studies have shown that more severe HV is associated with increased midfoot and first
metatarsal head forces and reduced hallux pressures, reflecting disrupted gait
mechanics compared to asymptomatic subjects [2]. Altered gait patterns in HV are
characterized by reduced walking speed, decreased step and stride lengths, and
prolonged contact times, often accompanied by compensatory kinetic and kinematic
changes in proximal joints. Such gait deviations can contribute to secondary
musculoskeletal symptoms, balance impairments, and decreased functional mobility.
Objective biomechanical gait assessment is therefore critical to quantify dynamic
changes in spatiotemporal, kinetic, and kinematic parameters in HV and to guide
targeted interventions [3].

Post-surgical rehabilitation plays a key role in functional recovery. Although
surgical correction may alter lower limb kinematics, some studies report that
spatiotemporal gait parameters may not fully normalize in the intermediate
postoperative period, highlighting the need for comprehensive rehabilitation to address
persistent gait abnormalities [4].

Despite these advances, evidence specifically examining the dynamics of gait
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pattern changes following comprehensive rehabilitation programs in individuals with
severe HV is sparse. Understanding how rehabilitation influences gait mechanics over
time is important for optimizing conservative and post-operative treatment strategies
and for improving functional outcomes in this population.

Aim. Evaluate the dynamics of gait parameters in patients with severe Hallux
valgus following a comprehensive post-surgical rehabilitation program.

Materials and Methods. The study included 8 postoperative patients with severe
hallux valgus who attended the rehabilitation in Outpatient Department of the
Communal Non-Profit Enterprise "Regional Clinical Hospital of the Ivano-Frankivsk
Regional Council".

Inclusion criteria were patients >18 years who underwent unilateral first-ray single
osteotomy using various techniques (e.g., SCARF, Chevron) 6-8 weeks ago.

Exclusion criteria included patients who had previously undergone minimal
invasive surgery (e.g., McBride) or double osteotomy (e.g., Logroscino), as well as
those with additional toe deformities (e.g., mallet toe).

All participants were females, with a mean age of 55.5 years (SD + 7.2). The mean
body mass index (BMI) was 24.7 (SD + 2.6), and 4 participants had an overweight,
and 4 had a normal weight.

Assessments were conducted at several time points: during the initial visit, at
follow-up 1 (FU1) after completion of the rehabilitation cycle (14 days), and at follow-
up 3 (FU2) to evaluate long-term outcomes (approximately 60 + 7 days after the
rehabilitation cycle was completed).

The evaluation included assessment of foot function using the Foot and Ankle
Ability Measure (FAAM) “Activities of Daily Living” subscale [5] and the Foot
Function Index (FFI) [6]; and assessment of quality of life using the SF-36 scale [7].

Gait assessment was performed on a barotensopodographic platform for foot
diagnostics, the Sigma XL (Capron Podologie, France), in dynamic mode.
Measurements were taken twice, at the FU1 and FU2 visits, since at the initial visit
patients were not permitted to walk without additional support for up to 10-12 weeks.

Statistical analysis was performed using MS Excel with the XLSTAT add-in.
Normality was assessed using the Shapiro—Wilk and Kolmogorov-Smirnov tests. Non-
parametric analysis was conducted using the Friedman ANOVA test for repeated
measures. All data are presented as median [25th; 75th percentiles].

Results.

Functional impairment due to HV surgery in the post-acute rehabilitation phase
was 21,5 [10; 25] out of 84 possible scores according to the FAAM Scale. The
rehabilitation interventions increased patients’ functional ability to 39 [35; 45] scores
and yielded late outcomes near normal ranges at 74,5 [68; 80] scores (p = 0,0003). The
FFI scale showed a substantial impact of foot pathology on function, pain, and
disability, with a score of 87,5 [84; 90] (where 100 is the worst result). By the end of
the rehabilitation course, foot-related disability had decreased to 71,5 [67; 78], and by
the final examination, functional ability had significantly improved, with the score
reduced to 40,5 [34; 49] (p = 0,0003).

The quality of life according to SF-36 (see Table 1).
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Table 1.
Quality of life dynamics in patients according to SF-36 scale
2 8 o0
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£ |3 | 3§ E Z
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IN 41,5 0 36,7 45,0 48,0 49,5 45,0 47.5 48.5
[5:60] | [0;30] | [0;100] | [30;50] | [47;52] | [37,5;75] | [10;56] |[40;55]] [0:57]
FUI 59,5 0 15,0 50,0 55,0 56,5 42,5 50,0 37,5
[45:75] | [0;20] | [0;1007 | [35:55] | [48:64] | [45:80] | [20:50] | [45:607 | [0:50]
FU2 67,5 0 0 62,5 62,5 70,0 65,8 65,5 75,0
[60:78] | [0:10] | [0:50] | [45:74] | [50:76] | [65:87] |[37,5:75] | [60:73] | [25:78]
p 0,0003 | 0,1561 | 0,0022 | 0,0005 | 0,005 |0,0045 0,0001 0,0005 | 0,0055
value

The gait analysis showed that all patients significantly improved forefoot stability,
as the Foot Area Ratio returned to 0.75 [0.63; 0.85] (normal range 0.8—1.0). In contrast,
gait balance improved less markedly, according to the Balance Ratio and Weight Ratio.
A similar pattern was observed in proprioception, based on the Max Pressure Ratio and
Average Pressure Ratio.

On the other hand, all patients demonstrated significant gait improvement from
baseline (see Tab. 2).

Table 2.
Dynamics of barotensopodometric analysis in patients
Examination | Foot  Area | Balance Weight Max Average
Ratio Ratio Ratio Pressure Pressure Ratio
Ratio
IN 0,24 0,16 0,22 0,26 0,19
[0,9;0,34] [0,11;0,27] |[0,13;0,27] |[0,13;0,35] |[0,13;0,29]
FU1 0,35 0,34 0,35 0,36 0,34
[0,25;0,43] [0,32;0,49] |[0,25;0,49] [[0,29;0,45] |[0,25;0,42]
FU2 0,75 0,59 0,59 0,52 0,59
[0,63;0,85] [0,53;0,73] |[0,52;0,74] |[0,29;0,63] |[0,53;0,65]
p value 0,0003 0,0003 0,0003 0,0003 0,0003
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Conclusion.

The comprehensive rehabilitation program following Hallux valgus surgery
resulted in significant improvements in functional outcomes during both the post-acute
phase and long-term follow-up. According to the FAAM and FFI scales, there was a
substantial reduction in pain and foot-related disability over time, indicating a marked
decrease in the impact of foot pathology on daily activities. Overall, the program
produced clinically and statistically significant improvements in patients’ health-
related quality of life and pain levels during the post-acute and late recovery phases.

Baropodometric analysis confirmed that the rehabilitation program led to
substantial recovery of plantar loading characteristics, postural control, and functional
weight distribution, indicating objective biomechanical restoration in patients
following Hallux valgus surgery.

In summary, a comprehensive physical therapy program significantly improves
gait, performance of daily activities, and overall quality of life in patients after Hallux
valgus surgery.
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An extremely important task of both modern preventive medicine should be
considered the scientific substantiation of effective technologies for preserving and
strengthening the health of student youth, increasing the level of professional
preparedness of young women and young men who receive certain professional
knowledge, master a certain profession, and acquire certain production qualifications
in a certain branch of the economy [1, 2]. Training specialists who possess not only the
necessary professionally significant qualities, but also have personal potential, which
provides the opportunity to work effectively in conditions of constant introduction of
the latest technologies, introduction of various forms of continuing education in order
to improve the level of professional preparedness, involves solving a whole complex
of problems, which include the implementation of scientific substantiation of
approaches to preserving the health of student youth based on the introduction of
health-preserving technologies, determining the patterns of formation of socially and
professionally significant personality traits of students pursuing higher education,
scientific substantiation and introduction into the activities of health care institutions
and higher educational institutions of means of preventive and psychohygienic content,
development of approaches to monitoring and prognostic assessment of the features of
health formation processes, optimization of motor activity and increase of adaptive
capabilities of young women and young men [3, 4, 5, 6].

In the course of the conducted research, according to the data of the assessment of
the daily activity regime and, consequently, the lifestyle of students who master
medical specialties in the conditions of study in a higher educational institution, a
number of significantly pronounced deviations from the leading indicators of the nature
of its organization from generally accepted hygienic standards and regulations were
revealed. First of all, it was necessary to pay attention to the insufficient duration of
night sleep, a pronounced excess of the normative parameters of the maximum
permissible duration of daytime stay within the walls of a higher educational institution
established by hygienic requirements, a low level of daily motor activity and
insufficient time spent by young women and young men in the fresh air. The direct
consequences of the identified problems should be considered the fact that diseases,
the distinctive feature of which is the chronic course of the pathological process, were
detected among 40-48% of young women and 37-45% of young men. The most
common diseases with temporary disability during the study period were diseases of
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the respiratory system, digestive system, nervous system and trauma. At the same time,
diseases of the nervous system, digestive system, and circulatory system significantly
prevailed in the structure of chronic diseases.

According to the results of the quality of life assessment, it was noted that the
highest indicators in both girls and boys were recorded on the scales of physical
functioning, the impact of pain on the ability to effectively perform daily activities,
general health, and the impact of physical condition on role functioning. In contrast,
the lowest indicators in young women were observed on the scales of self-assessment
of mental health, social functioning, and the impact of emotional state on role
functioning, and in young men — on the scales of self-assessment of mental health,
vitality, and social functioning.

The data obtained demonstrated the urgent need to develop health-preserving
technologies adequate to modern requirements, based on measures to correct the main
regime elements of daily activities, psychophysiological effects on the organism and
psychohygienic correction of the processes of forming students' personality traits.
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Beryn. Hapasi ojHi€l0o 3 NpOBIAHUX MPUYUH CMEPTHOCTI Cepell BIMCHKOBHUX 1
LMBUIBHOIO HAaceJeHHS B YKpaiHl € TeMOpariyHuii IIOK, 110 BHUHUKAE BHACIHIJIOK
BAXXKHX T€MOJUHAMIYHUX 1 METAOOTIYHUX TTOPYIIICHb, Kl PO3BUBAIOTHCS B PE3yJIbTaTI
HE3/IaTHOCTI CHUCTEMHU KpPOBOOOITY 3a0e3meuuTH ajeKBaTHYy Mepdy3it0 KUTTEBO
BOXJIMBUX OpraHiB. BIAmoBigHO 40 Cy4YaCHUX AacmekTiB MaTodi3iod0Ti4HOTO
MEXaH13My IIOKY BaKJIMBO PO3YyMITH, IO TSKKICTh HOTO PO3BUTKY BU3HAYAETHCS, HE
auiie 00’eMOM KpOBOBTpaTH, a ¥ (OpMyBaHHSIM TaK 3BaHOI ‘“‘JeTaJbHOI Tpiaau”
(armmmo3, TiMoTEepMIis, KOaryJomnaris), ikl pa3oM € MyJIbTH(HAKTOPHOIO MPUIUHOIO HOTO
BUHUKHEHHS. bO paHimie iCHyBajdu CYNEpPEeYHOCTI 3 MPHUBOIY MEPIIOYEPrOBOTO
MEXaHI3My, JIeé YaCTHHAa BYEHUX CTBEP/KYBaJH, II0 B OCHOBI KOAryJjomartii JIEKUTb
rinonepdy3is 1 MeTaOOMIYHUN auua03, TOAl AK IHII BUIULSUIM €HAOTENaJbHY
TUCOYHKIIIIO, 1 1€ € BAXKJIMBUM JJI1 PO3YMIHHS YOMY TpaJuliiiiHa MacuBHa 1H(Y31s
KPHUCTAJIOi1B MOXK€e OYTH LIKIJIMBOIO 1 MIJKPECITIOE HEOOXIAHICTh B NATOT€HETUYHO
opieHTOBaH1i koHienii - Damage Control Resuscitation [1-10].

Merta. Anami3 cyvacHoi konnemnmii Damage Control Resuscitation (DCR) y
JIKyBaHHI reMopariuHoro moky. OmiHka ii maTtogi3i0J0ri4YHOro OOIPYHTYBAaHHS,
KJIIHIYHOT e(QEeKTUBHOCTI Ta TMpoOJieM BIPOBA/KCHHS, SKI BUHUKAIOTH Ha
JOTOCHITATPHOMY €Tari HaJaHHSI MEANYHOI JOTIOMOTH B YMOBAaX BOEHHOTO 4acy.

Marepiaau i Mmeroau. byno mpoBeneHo MONIyK Ta aHaN3 CydyaCHHUX HAayKOBHX
myOJTiKaIii, CHCTEeMAaTHYHHX OIVIAAIB, KIHIYHUX JOCHIDKCHh Ta MDKHApOIHUX
raijuiaiiHiB I0JI0 BEACHHS MAIlIEHTIB 13 TeMopariyHuM ImokoM. Jlims Toro, mo0
owiHuTH eextuBHICTh KoHUemii Damage Control Resuscitation 0ysio BUKOpucTaHo
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naHi  kmouoBux  kmiHIYHEUX  gociaipkeHb (CRASH-2, PROPPR). lomaTtkoBo
MPOAHAJII30BaHO HAIIOHAJIbHI HOpMaTuBHI JokymMeHTH MO3 VYkpainm 111070
TpaHcdy3iiHHOI Teparii.

Pe3yabTatu i o6rosopennsi. Damage Control Resuscitation (DCR) € cygacHoro
CTpATETI€I0 peaHlMaun Ba)KKO TPABMOBAHHX 3 TEMOPATriYHUM IIIOKOM, sIKa CIIPSIMOBaHa
Ha YCYHCHHS 1 IOM’ SIKIICHHS HACIIIKIB JIETATbHOI TpiaJyd IUIIXOM, TO-TIEpIIIE,
AKTUBHOTO KOHTPOJIIO KPOBOTEYI 32 IOTIOMOTOI0 TYPHIKETIB, TEMOCTATHYHUX arc¢HTIB 1
IHIIMX MEXaHIYHMX 3ac00iB, 60 came paHHIM TeMoCTa3 3MEHIIY€E PU3UK PO3BUTKY
KOaryJionarii, 1[0 HeoJHOPa30BO IMIJIKPECIIOETLCA B cydacHii jitepatypi [1-10]. ITo-
Jpyre, MPOBEIEHHSM TeMOCTaTUYHOI PECyCHMTAIlli MaKCUMaJlbHO HAOJIMKEHO1 10
whole blood, mo copusie BigHOBICHHIO (DaKTOPIB 3rOpTaHHsS, TPOMOOIMTIB 1 5K
HACJIJIOK 3MEHIIyEe TKAaHWHHY TIMOKCIIO 1 allyjio3, Ha BIAMIHY BiJl TpaguIliiHOI
CTparterii, Jie uepes3 BIACYTHICTh ()aKTOPIB 3roOpTaHHs B KPUCTAJIOi1aX - KOAryJomaTis
MO€ TOTIpIIyBaTUCh, TOMY BIANOBIAHO 10 cydacHux crpaterii  DCR
PEKOMEHAYEThCSI 0OMEKEHE BUKOPUCTAHHS KPUCTAJIOIAIB 1 SKHAUIIIBUIIINN MEpExi
10 remoTpancdysii. I TpeThor0 BakinBO0O YacTHHOI KoHieniii DCR € nmepmicuBHa
TIIOTEH31s1, TOOTO IIJIeCIpsIMOBaHe MATPUMAHHS HIDKYOTO apTepialbHOIO THUCKY, 110
JorioMara€ yHUKHYTU 3MHMBAHHS KPOB’SHMX 3TYCTKIB, 1 K HAaCIIJOK 3aro0irTh
BTOPUHHIN  KpoBOBTpaTi 1 moBTopHikM 1H(y3ii [3-5]. ILle Oyno rapHo
MIPOJIEMOHCTPUPOBAHO B poOOTI MoppicoHa Ta iHIIMX, A€ TIMOTEH3WBHA PEaHIMaIlis
mpu3Belia JO0 MEHIIOl KUIBKOCTI CMEpTEeM BHACHIJOK KoaryJjomarii, Hix
HOPMOTEH3UBHA [6].

OnocepenkoBaHO €PEKTUBHICTh JAHOTO MIAXOAY 1 B ILIOMY PaHHBOT'O T€MOCTa3y
miareepauiao pociimkenHs CRASH-2, ske mokasano, 1Mo paHHE BTPYYaHHS B
KOaryJIAiMHUN KackajJ uepe3 3acCTOCYBAaHHS TPAHEKCAMOBOI KHCIOTH 3HUKYE
CMEpTHICTh 1 mepebir serambHOi Tpiagu [8]. Takok 0COOIMBO IMEPEKOHIMBUM €
pangomizoBaHe kiiHiuHe nociimkeHHss PROPPR, ske miarBepausio Oe3NeUHICTh
crparterii 1:1:1, mopiBasiHO 3 1:1:2 (TIa3ma: TpOMOOLIMTH:EPUTPOLIMTH ), IO TTOKA3aJI0
Kpaluil paHHId TeMocTa3 Ta 3HaYyHE 3HUKEHHSI CMEPTHOCTI BiJl 3HEKPOBJIEHHS, X0ua
BAKJIMBO 3a3HauuTH, 10 30-71eHHa 3arajbHa CMEPTHICTh HE BIAPI3HSAJACA MIX
rpynamu, 10 HaBOAUTh HA AYMKY, 1m0 cucteMa DCR MoOke BIUIMBATH Ha PaHHIO
reMoparidyHy CMEpTHICTb, ajie HE BIIMBAE HA Mi3HI YCKIIaJHEHHS.

Onnak He3BaXkarouu Ha JIOKa30BY €(heKTUBHCIThH JaHOT KOHIICTIIT BCE I11€ ICHYIOTh
CKJIaJIHOIII B ii peaiizallii Ha JTOTOCMITAILHOMY €Tari HaJaHHS MEJIUYHOI JIOITOMOTH
4yepe3 IMoraHy JIOTICTUKY, MOTpeOy B CYBOPOMY KOHTPOJII XOJIOJOBOTO JIAHINIOTA 1
oOMeskeHI TepMiHH 30epiraHHs] KOMIIOHEHTIB KPOBi, 110 0COOJIMBO MPOOJIEMATUYHO B
reorpadiyHO BIJIaJICHUX pErioHaX Ta B yMOBaxX BOEHHOTO dYacy. B mitepatypi
OMHCYIOTh JCKUIbKa BapiaHTIB BIPOBA/KCHHS JOTOCIITAIILHOTO TEpPEIUBaHHSA,
HAIMPUKJIIA: MOJENb MPSAMOTO 30epiranHs, /e KPOB MOCTINHO 30epiracThCsi y MaIIHHI
mBUAKOI a0o B aBiamiiHiil Opurami EMJI, mo 3a0e3nedye HeraiiHy AOCTYIHICTH 1
MIHIMaJIbHY 3aTPUMKY, aJie epeadavae CKIagHy JOTICTUKY 1 TOpOroBapTIiCTh; MOJEIb
MIEPEXOIUICHHS 1 JIIKapHsSIHA, JIe¢ KPOB JOCTaBISE€ThCS Opuraai abo Ha Micle Mol 3
JIIKapeHb, 1110 MPU3BOIUTH J0 3aTPUMOK 1 00MEKEHOT aBTOHOMHOCTI; TAKOXK OMHUCYIOTh
BUMAJKA BUKOPUCTAHHS KOMOIHOBAHOI MOJIeJI B OUIBII 3PUIMX MEAMYHUX CUCTEMax
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Hogoro IliBnenHoro Yenbca 1 ABcTpaii, 110 € JOBOJI €KOHOMIYHO CKJIaJHUM B
peamizamii [7]. KpiMm Toro g0 KiHIII HE BHUPIIMIEHO MPOOJIEMYy HOPMAIBHOTO
3a0e3MevYeHHs] KOMIIOHEHTIB KpOBi, 00 Yepe3 CKIAIHICTh TPaHCIOPTYBaHHS
TPOMOOITUTIB 1 TIa3MH Ha JOTOCHITAJIBHOMY €Talll YacTilie BUKOPUCTOBYIOTH
KOHIICHTPATH €PUTPOIIUTIB, IO ACOIIIOETHCS 3 MOTIPIICHHSIM PE3yJIbTaTIB JIKyBaHHS
[7]. He3Baxkaroun Ha BHINE3a3HAUYCHI CKJIQJHOINI, SIKI OCOOJIMBO YCKJIIAJHCHI Yepe3
JI0JaTKOBE pyHHYBaHHs 1H(GpacTpykTypH, B Ykpaini konmenmiss DCR mnoctymoBo
BXOJUTH Y KIIIHIYHY IPAKTUKY, 00 BXKe J1F0Th O(DIIiiiHI MPOTOKOIU Ta HACTAHOBH 11010
nepeyiuBaHHs KOMIIOHEHTIB KpOBI, IO 3aTBep/keHO MIiHICTEpCTBOM OXOPOHHU
3nopoB’ss (MO3), kpiM TOTrO J03BOJICHO TIE€pEJMBAHHS KpPOBI BIAMOBIAHO 0
3aTBEPHKEHUX MIKHAPOAHUX mpoTokoiis [10,11].

BucnoBkn. Otmxe, xonuemnmiss Damage Control Resuscitation € crangaptom 1
CyYaCHUM TMATOTEHETUYHO OOTPYHTOBAHUM MIJAXOJOM JO JIIKyBaHHS T'€MOParidyHoro
IIOKY, SIKMM CHPSMOBAaHMNA Ha KOPEKIIO JIeTalbHOI Tpiagu HUISIXOM PaHHBOTO
KOHTPOJIIO KpOBOTEYl, 30alaHcoBaHO1 TpaHC(y31dHOI Tepamii Ta MEPMICUBHOI
rimoteH3ii. Jloka3oBl KIHIYHI JOCHKEHHS MiATBEPKYIOTh ii €(EeKTUBHICTh Yy
3HIOKCHHI PaHHBOI CMEPTHOCTI BIJ 3HEKPOBJICHHS, OJHAK BIUIMB Ha BlAJaicHI
pe3yNbTaTH JIKYBaHHS 3aJUIIAETHCSA OOMEKEHUM, a OKpeM1 MUTaHHS I11e TUCKYCIiiiHI,
30KpeMa ONTUMAJIbHI I[1JIbOBI 3HAYEHHS TUCKY MTPU NMEPMICUBHIN TIIOTEH31i HE 30BCIM
Y3TOKEH1 1 MOXKYTh PO3PI3HATUCS 3aJI€KHO BiJi KOHTEKCTY Ta HAsSBHOCTI CYITyTHIX
VIIKO/KE€Hb, a HAOUThII e(DEeKTUBHI CITIBBIIHOIICHHS KOMIIOHEHTIB KPOB1 y Pi3HUX
MOMYJISALISIX (BIACHKOBI UM IMBUIBHI) MOTPEOYIOTH JOJATKOBOI 10Ka30BOi 0a3zu (xo4a
3arajJbHa TEHACHIS - BUKOPUCTAaHHS 30alaHCOBAHMX TMPOJYKTIB), pPaHHE
3aCTOCYBaHHS IMX CTpaTeriii Ha JOTOCHITAIHLHOMY eTaml 3aJeXHTh BiJ PECypCiB,
HaBYaHHS TIEPCOHAITY 1 HASBHOCTI KOMITOHEHTIB KpoBi [6]. IlomaneIini mociimKeHHS
HEOOXITHO CHPSAMOBYBATH Ha ONTHUMI3AII0 TpPaHCPY31WHUX CTpaTeriii, BU3HAYEHHS
0e3MeyHuX IUIBOBUX IMapaMeTpiB T€MOJMHAMIKM Ta YJIOCKOHAJIEHHS JIOTICTUKU
JOTOCTITANBHOI JTOIOMOTH, IO € OCOOJMBO aKTyaJlbHUM [IJII CUCTEMH METUYHOI
JOTIOMOTU YKpaiHu, OCKUIbKM CKJIQJHOIII B ii peamizallii BUHMKaIOTh caMe 4Yepe3
MOraHy JIOTICTHKY, MOTPEOY B CYBOPOMY KOHTPOJI1 XOJI0I0BOTO JaHIIOTa 1 0OMEeKeH1
TEpMIHM 30€epiraHHd KOMIIOHEHTIB KpOBI, WHI0 OCOOJHMBO NPOOJEMAaTUYHO B
reorpa(iyHo Bi/laJIEHUX PEriOHaX Ta B yMOBaX BOEHHOTO 4acy.
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Beryn. Orinka (i3M4HOTO PO3BUTKY Ta META0OJIYHOTO CTATyCy MOJIOAMX OCi0
TpaJAMIIIITHO IPYHTYEThCS Ha 1HAeKkcl Macu Tuta (IMT), sikuil He 103BOJIsIE€ aIeKBATHO
B1IOOpa3uTH CHIBBIAHOIICHHS >XHpoBOi Ta M’s30Boi TkanmH [1]. Lle oOMexye
MOKJIUBOCTI PAHHBOTO BHSIBJICHHSI MPUXOBAHUX MOPYIIEHbh KOMIIOHEHTHOTO CKJIAIY
T1J1a, 30KpEeMa CapKoOIeHil Ta MeTab0IIYHO HECTIPUSATIAMBUX THUIIIB OKUPIHHA [2, 3]. Y
3B’SI3Ky 3 IIUM 3acTocyBaHHs OloimrnenaHcHoro ananizy (BIA) 3 ypaxyBaHHsAM
COMATOTUIIy Ta CTaTl € NEPCHEKTHBHUM HANpPsIMOM CY4YacHOI NpO(iIaKTHYHOI
METUITUHHY.

Mera pociaigxennsi. OIIHUTH TOKa3HUKM KOMIIOHEHTHOTO CKJIaay Tijia
MPaKTUYHO 3J0POBUX CTYJACHTIB 3aJIEKHO BiJ COMATOTUIy Ta CTaTl 3a JaHUMH
0101MIIETaHCHOTO aHaTI3Y.

Marepiaiau ta meroau. O6ctexxero 307 NMpakTUYHO 370POBUX CTYACHTIB BIKOM
18-22 poxu, 3 HUX 75% niBuar i 25% xsomniiiB. KoMmoHeHTHHH CKITa Tijla BU3HAYAIH
METOI0OM O101MITEJJAHCHOTO aHaji3y 3 BUKOPUCTaHHSAM aHamizaropiB Tanita MC-780
MA (SInonist). Ouinrosanu ingekc macu tina (IMT, kr/M?), BiiCOTOK 3arajibHOTO XKHUPY
(BF, %), piBens BicuepansHoro xupy (VF, ym.on), m’s30By macy (MM, %), BiICOTOK
ckeneTHoi Myckynarypu (SM, %), capkoneniunuii ingekc (SI, kr/m?), dhazoBuit KyT
(®K.,°) ta 3aranpHuii BMIicT Boau (TBW, %). Ilporpamue 3abe3nedeHHs mpuiiasy
J03BOJISIE BUBHAYUTH 9 COMATOTHUIIIB OOCTE)KYBAHUX 3 YPaXyBaHHSIM KHUPO-M S30BOTO
CHIBBITHOIICHHS.

Pesynbratu gociizkeHHsl. Y pe3yibTari JOCTIIHKEHHS BUSBICHO UIUPOKUN
CIIEKTp cOMaTOTUMIB — BiJ 1 710 8, cepesr AKX TOMIHYBaB COMATOTHUIT 3 ONITUMAJILHUM
CITIBBIJTHOIIIEHHSIM XUPOBOI Ta M’si30B0Oi Macu (49% o6Octexenux). ComaToTunu 3
MIJIBUIIICHUM BMICTOM JKHPY Ta 3 ONTHMAJIBHOIO 1 MiJBUILEHOI Macor M’ sS30BOi
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TKQaHWHU XapakTepuszyBaucs miasuineHumu 3HadeHHsmu IMT, BF% ta VF, mo
BIJITTOBI/IaJI0 KPUTEPISIM OKUPiHHA. BogHOUAC, y COMAaTOTHUII 3 TIOETHAHHSM BHCOKOT
’KUPOBOI Ta M’SI30BOI MacH BiAMIYaINCs HABUII Y BUOIPI 3HAYEHHS CApKOIIEHIYHOTO
1HEKCY Ta (pa30BOT0 KyTa, 10 CBIAYUTH PO 30epeKeHy KIITUHHY aKTUBHICTh Ha (POHI1
BHUCOKHUX KapJ10MeTa0O0IIYHIX PU3UKIB.

ComaTtoTun 3 ONTHUMAJbHUM BMICTOM JKHPY IPOTE€ HU3ZBKUM pIBHEM M f31B
XapaKTepU3yBaBCS TEPEBaXHO HOpManbHUM piBHeM IMT, omgHak HU3BKUMH
nokazHukamu SI Ta @K, 1110 BKa3zye Ha HasBHICTh «IIPUXOBAHOI capKomeHii». ¥Y ocil 13
COMATOTUIIOM 3 HU3bKUM pPIBHEM JKHPY Ta M’S31B BHUSIBJICHO KPUTUYHO HHU3BKHM
CapKOIICHIYHMH 1HJIEKC, IIT0 MOXKE CBITYUTH PO O1JIKOBO-CHEPTeTUYHY HEJIOCTATHICTb.

[TopiBHsIBHUM aHAITI3 TOKA3HUKIB KOMITIOHEHTHOTO CKJIa/Ty T1JIa 3aJIe’KHO Bijl CTaTi
BUSIBUB BUPKCHHM CTaTeBUN TUMOP(}I3M Yy CHIBBIIHOIICHHI XUP-M s34, a TaKOXK
MOKA3HUKIB CAapKOMNEHIYHOTO 1HJEKCY Ta (pa30BOro KyTa 3 OJHAKOBOIO TEHJICHLIEIO Y
BCIX COMATOTHUIIAX. Y JIIBYAT CIIOCTEpiraigacs JOCTOBIPHO BUIIA YACTKA KUPOBOI MacH
Ta HM)KYl TOKAa3HUKH M S30BOI MacCH, CKEJIETHOI MYCKYJATypu 1 CapKOIEHIYHOTO
1HIEKCY TMOPIBHSHO 3 XJIOMLSAMHM, IO Y3rOJKYEThCA 3 JaHUMHU jiteparypu [4]. Y
XJIONUIB 13 COMATOTUIIAMM, IO XapaKTEPU3YIOTHCS IMIJIBUILEHUM BMICTOM XKHUDY,
PIBEHb BICUEPAIBHOIO )KUPY OyB JOCTOBIPHO BUILKM, HIXK y JI1BYAT, IO CBIAYUTH PO
O1IbIII Kap11I0MeTa001YH1 PU3UKH HABITh IPU OAHAKOBOMY THIIl CTATypPH.

OTpumani pe3yiabTaTH MIATBEPAKYIOTh HEAOLUIBHICTh BUKOpUCTAaHHA uie IMT
JUISL OIIHKK COMATHUYHOTO 3/I0POB’Sl CTYJIGHTChKOI MoJiofl. bioimMnienancHuit anamis i3
ypaxyBaHHSIM COMATOTHUITY Ta CTaTl JJO3BOJISIE BUSIBJISITH MPUXOBaH1 MOPYIICHHS JKUPO-
M’S30BOrO  CITIBBIJHOIICHHS Ha JOKIIHIYHOMY e€Tami Ta (opMyBaTH Tpynu
MIJBUIIEHOTO PHU3MKY OO0 PO3BUTKY CapKOMEHli ¥ MeTaOoJiYHUX MOpYIIeHb 3
METOIO 1X KOPEKITii.

BucHoBkmu.

1. [ngexc Macu Tijia HE € JIOCTaTHbO 1H(POPMATHUBHUM MOKA3HUKOM JJISI OILIHKH
COMATUYHOTO Ta METa0OJIYHOTO CTATyCy CTYJIEHTChKOI MOJIOI.

2. bioiMnielaHCHUM aHami3 13 ypaxyBaHHSIM COMAaTOTHIy Ta CTaTl J03BOJIsIE
BUSIBUTU MTPUXOBAHI MOPYIIEHHS KUPO-M’SI30BOTO CITIBBIJHOIIEHHS HA TOKJIIHIYHOMY
eTarni.

3. OcoOu 3 coMaroTUNaMu 3 HU3BKUM PIBHEM M’SI30BO1 Macu CTaHOBJISITH IPYILY
MIJBUILEHOTO PU3HKY II0JI0 PO3BUTKY CAPKOIIEHI, TOJII SIK COMATOTHUIIN 3 I1JIBUILIEHUM
PIBHEM KHPY aCOIIIOIOTHCS 3 MiIBUIIIEHUMH METa00TIYHUMH PU3HKAMHU.

4. BusBnenuii crareBuil n1uMopdi3M MOKa3HUKIB KOMIOHEHTHOTO CKJIaay Tijia
OOTpYHTOBY€ HEOOXIAHICTh BUKOPUCTaHHS JuEpEHIIHOBAaHUX 32  CTaTTIO
pedepeHTHUX 3HAYCHB MPHU OIIHII (HI3UYHOTO PO3BUTKY MOJIOJIUX OCIO.
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PROBLEMS AND PROSPECTS OF OBTAINING
LIGHTWEIGHT HIGH- AND MEDIUM-ENTROPY
ALLOYS

Likhatskyi Ivan,
PhD student
Physico-Technological Institute of Metals and Alloys NAS of Ukraine, Kyiv

The demand for lightweight structural materials continues to intensify in
metallurgy-driven sectors (transport, aerospace, energy), where lowering density while
retaining high strength and thermal stability is a direct route to improved efficiency.
Classical alloy families (Al-, Mg-, Ti-based) remain dominant, but their property
envelopes are constrained by well-known trade-offs: strength—ductility, stiffness
limits, thermal softening, and sensitivity to casting/heat-treatment defects. Multi-
principal-element alloying broadened the design space beyond the solvent/solute
paradigm and introduced ‘“high-entropy alloys” as a concept for exploring multi-
component compositions with potentially simpler phase fields than expected. The
original HEA paradigm emphasized high configurational entropy and the tendency to
form solid solutions, which triggered rapid development of alloy-design heuristics. !
However, subsequent critical analyses established that entropy alone does not
guarantee single-phase stability; phase formation remains governed by the total Gibbs
free energy, 1.e., competition of entropic and enthalpic contributions, and by kinetics
during solidification and subsequent thermal processing. [?!

For lightweight systems, these limitations become even sharper. Introducing low-
density elements (Al, Mg, Li, and to a lesser extent Ti) often increases atomic-size
mismatch and crystallographic incompatibility, and it can strongly bias mixing
enthalpy toward intermetallic formation. As a result, many “lightweight HEAs” and
especially Al-rich systems are, in practice, complex concentrated alloys (CCAs) or
medium-entropy alloys (MEAs) with multi-phase microstructures that must be
engineered rather than avoided. This viewpoint is emphasized in the AI-HEA design
review in Journal of Materials Science, where Al-rich “HEA-like” alloys are framed as
a pathway to novel Al alloys rather than a reliable route to single-phase HEAs. !

In modern metallurgy terms, “obtainability” of lightweight high-/medium-entropy
alloys is determined by four coupled factors: (1) phase selection (thermodynamics), (2)
segregation and defects during solidification (casting, metallurgy), (3) microstructure
control via heat treatment (physical metallurgy), and (4) property balance (mechanical
metallurgy). The most industrially realistic trajectory is not “single-phase at all costs”,
but a controlled multiphase architecture: a ductile Al-rich FCC matrix strengthened by
carefully limited fractions of hard secondary phases and/or precipitation products. This
approach is explicitly adopted in the works of Spyridon Chaskis et al., who design as-
cast Al-based CCAs using industrially relevant routes (induction melting and mold
casting) and then evaluate how heat treatment changes microstructure and properties
of these materials. (]
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1. Modern phase-formation problem: why lightweight HEA/MEA rarely remains
single-phase

A key scientific problem is that lightweight compositions often fall into
thermodynamic regions where ordered compounds and intermetallics are favored.
Even when configurational entropy is high, strong negative mixing enthalpies among
certain pairs (common for Al-transition metal or Mg-Si interactions) reduce the
stability range of random solid solutions. The Miracle—Senkov framework emphasizes
that the early “four core effects” narrative (high entropy, sluggish diffusion, lattice
distortion, cocktail effect) must be treated carefully; many observed behaviors can be
explained by conventional thermodynamics and kinetics applied to compositionally
complex systems. 2 In Al-based CCAs, the practical design goal often shifts to
selecting “acceptable phase sets” (e.g., FCC-Al matrix + Mg,Si + Al,Cu + Q-phase,
etc.) and preventing continuous brittle networks, rather than eliminating all secondary
phases. This is precisely the metallurgy-relevant logic described in Chaskis et al. for
Al-Mg—Zn—Cu—Si CCA:s.

A representative case is the novel as-cast AI-Mg—Zn—Cu-Si lightweight CCA
studied by Chaskis et al. (reported low density 2.63 g cm™), where SEM and XRD
confirm a multiphase structure with an Al-rich matrix reinforced by secondary phases;
the characteristic interdendritic morphology and phase contrast are clearly observed in
the backscattered electron microstructure (Figure 1), highlighting the intrinsic
multiphase nature of lightweight CCAs and the limitations of equilibrium

complex concentrated alloy, illustrating the multiphase structure and interdendritic
phase distribution.
Source of the figure: Reproduced from Chaskis et al., Materials 15 (2022) 3169
[4] (open access, MDPI).

2. Solidification metallurgy problem: segregation, “unavoidable” microstructural
heterogeneity, and defect sensitivity

Even if equilibrium calculations suggest a manageable phase field, real castings
freeze under non-equilibrium conditions. Partition coefficients drive microsegregation
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between dendrite cores and interdendritic regions; this is amplified when elements have
very different melting/boiling points, diffusivities, and chemical affinities. In
lightweight CCAs/HEAs, this often manifests as interdendritic enrichment in solutes
and formation of coarse eutectic/intermetallic morphologies that degrade ductility and
toughness. The AI-HEA design review stresses that many Al-rich systems are
processing-sensitive and that realistic alloy design must integrate solidification
pathways and heat-treatment windows. [°!

Chaskis et al. explicitly use an “industrial approach” (casting, industrial-grade raw
materials) and show that the microstructure is not fully uniform across different ingot
regions; they examine different positions and provide optical and FESEM evidence of
the relevant heterogeneity. ! This is important for metallurgy-focused theses because
it connects fundamental phase formation to foundry reality: lightweight HEA/MEA
obtainability is primarily a casting/solidification control problem, not only a
compositional design problem.

3. Mechanical metallurgy problem: the strength—ductility—toughness triangle in
lightweight HEA/MEA

Lightweight multi-component alloys can show high hardness and compressive
strength through combined strengthening mechanisms (multi-solute solid-solution
strengthening, dispersion/intermetallic  strengthening, and precipitation). But
maintaining tensile ductility and fracture resistance is difficult when the hard phases
are coarse or interconnected. The practical failure mode is often brittle cracking
initiated at large intermetallics or at interdendritic networks, followed by rapid
propagation through a comparatively weaker matrix.

This 1s why the field is increasingly shifting to “designed multiphase
microstructures” and “microstructure refinement” rather than targeting nominally
single-phase structures. This trend is consistent with modern HEA/MEA
understanding: strengthening mechanisms are microstructure-controlled, and local
chemical order (including short- and medium-range order) can significantly influence
deformation mechanisms and work hardening in compositionally complex alloys. [*!

In the Chaskis 2022 Materials study, mechanical response (hardness and
compressive strength) is explicitly linked to observed multiphase morphology and to
heat-treatment-induced changes, demonstrating how property targets can be reached
within a multiphase metallurgy strategy rather than a single-phase strategy. [*!

4. Heat-treatment and thermal stability problem: narrow process windows and
phase coarsening

In lightweight systems, thermal stability is constrained by relatively low melting
points and fast diffusion of some elements. Heat treatment must simultaneously
address: (1) reducing harmful as-cast segregation, (2) dissolving or spheroidizing
brittle constituents when possible, (3) promoting beneficial precipitation, and (4)
avoiding over-aging/coarsening that reduces strength and damage tolerance.

Chaskis et al. investigate heat treatment at different temperatures and observe
property changes (e.g., hardness changes after thermal exposure), while noting that
certain microstructural features are not dramatically altered by the selected heat
treatments in some compositions (as later elaborated in the 2025 Crystals paper),
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implying that for specific Al-based CCAs, the primary “metallurgical lever” might be
composition and solidification control as much as classical precipitation heat treatment.
[4.5]

5. Prediction and “design acceleration” problem: CALPHAD gaps and the role of
data-driven screening

CALPHAD is the most defensible framework to connect composition—processing—
microstructure, but its accuracy depends on assessed databases, and multi-component
Al-based CCA spaces can still have gaps. In Chaskis et al., CALPHAD shows good
agreement for several phases but overestimates stability of others, illustrating both the
predictive potential and current limitations of CALPHAD-based approaches in
multicomponent Al-rich systems. 4!

A realistic path forward is hybridization: CALPHAD to enforce thermodynamic
consistency, targeted experiments to validate critical edges of the phase field, and data-
driven tools to screen large composition spaces efficiently. Acta Materialia has
demonstrated the feasibility of machine-learning-assisted phase prediction for complex
alloys, supporting this combined approach for accelerating lightweight HEA/MEA
discovery while keeping metallurgical interpretability. [©]

Prospects in metallurgy: what is most promising for lightweight HEA/MEA
obtainability

1. Treat lightweight “HEA/MEA” as aluminum-based CCAs with engineered
multiphase architectures

The strongest evidence from recent open literature is that Al-based CCAs designed
for casting can reach low densities and high strength metrics while accepting
multiphase microstructures as a feature, not a defect. > This aligns with the broader
AI-HEA review argument that the “HEA concept” can be used as a design framework
for novel Al alloys, especially when combined with ICME/thermodynamics and
realistic processing. !

2. Emphasize MEA-level complexity for manufacturability

For lightweight alloys, MEA-level complexity (fewer principal elements or non-
equiatomic compositions) can reduce segregation risk and improve predictability while
retaining the benefits of multi-component strengthening and flexible precipitation
chemistry. This is consistent with modern MEA/HEA processing-focused syntheses
that argue for application-driven composition selection rather than maximal entropy.
(7]

3. Use rapid solidification selectively (including additive manufacturing) to
suppress coarse segregation

High cooling rates can refine microstructure and reduce interdendritic coarsening,
but lightweight element volatility/oxidation (especially Mg, Li) introduces new
metallurgical constraints. Therefore, AM is a tool to be applied selectively when the
alloy chemistry is compatible with stable processing windows and controlled
atmospheres.
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Conclusions

1. For lightweight high- and medium-entropy alloys, high configurational entropy
is not a sufficient thermodynamic condition for single-phase stability; enthalpy-driven
intermetallic formation and non-equilibrium solidification effects dominate, especially
in Al-rich systems. (%]

2. The most practical metallurgy pathway is application-driven Al-based
CCA/MEA design with controlled multiphase microstructures and validated thermal-
processing windows, as demonstrated by recent casting-focused studies. 4]

3. Progress requires integrated thermodynamic modeling (CALPHAD),
microstructure-sensitive processing design, and data-driven screening to navigate
composition space and compensate for database gaps. 4]
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IITYYHUU IHTEJEKT B CYYACHIN HAYIII I BUII{IN
OCBITI: TPAHC®OPMAIIS, IEPEBATH, PUSUKU

Jlakyma Haragis MuxaiijiBHa,

KaHauaaT GimocoPpChKUX HAYK, TOIEHT, TOIEHT

kadeapu Piocodii KuiBcbkoro HamioHaILHOTO YHIBEPCUTETY
OyniBHunTBa 1 apxiTekTypH (Kuis, Ykpaina)

CyyacHUIl PO3BUTOK HAyKH CYINPOBOJKYETHCS 1HTEHCHBHOIO TEXHOJOTIYHOIO
MOJICPHI3aIll€l0, a caMe BIPOBAKCHHSAM 1HHOBAIlIM 1 IITYYHOTrO IHTENEKTy. JlaHi
NpoLIeCH CIPUYUHSIOTH HE JIUIIE MOSABY HOBHUX 1HCTPYMEHTIB AOCIHIDKEHHS, ajie U
3MIHY CcaMoOil JIOTIKM HayKOBOT'O Mi3HaHHSA. SIKIIO KiIacHM4YHa HayKa I'PyHTyBajlacs Ha
paIioHaTICTUYHINA MOJIEN Cy0’ €KTa-IOCIIHUKA, TO CYyYaCHUM eTal XapaKTepU3y€eThCsl
B32€EMO/IIEI0 JIIOJJUHU W aITOPUTMIYHUX CHUCTEM, SIKi OEpyTh Y4acTh Y BUPOOHHUIITBI
3HaHHS.

3 mo3uwliii cydyacHoi (urtocodii HayKM MOKHa TOBOPUTH IPO TpaHchOopMalliio
HayKOBOI MapajurM, mpo mio cBoro yacy 3azHadaB Tomac KyH, migkpecitorouu
ICTOpUYHY 3MIHHICTh MO/JIE€l HayKOBOTro MUCIEeHHs. CriBIpans JIFOJAUHH 1 IITYYHOTO
IHTEJIEKTY € HOBUM eTanoM (opmyBaHHs CydacHOi HaykoBoi mapamurmu. CydacHa
HayKa TMepenyciM TIPYHTY€TbCS Ha HOBITHIX TEXHOJOTISX 1 aJrOpUTMIYHOMY
MozemtoBaHH1. e posmmproe 3akianeHi y J0auHI Mi3HABaIbHI MOXKJIMBOCTI, OJTHAK
NOpsAJ 3 UM BUHHUKAIOTh MUTAHHS 111010 MEX aBTOMAaTHU3allli MUCJIEHHS 1 HAYKOBOI'O
aBTOpCTBa. BUKOpUCTAaHHS MITYYHOTO IHTENEKTY IOB’S3aHE 3 HU3KOIO PU3MKIB, 1 1X
BOXJIMBO BpaxoByBaTtu. OHUM 13 KIIFOUOBHUX BUKIIMKIB € HAJAMIPHE JeJeTryBaHHS
IHTEJICKTyaJIbHOI POOOTH TEXHOJOTISIM, OCOOJMMBO Yy c(epi OCBITM Ta HAyKOBHX
AocaikeHb. Lle Moxke NpU3BOAUTH 10 3HUXKEHHS PIBHS KPUTUYHOTO MUCIICHHS, KOJIH
JIOJIMHA TIEPECTaE CAMOCTIMHO aHai3yBaTd 1H(OPMAIIIIO 1 TOKIAIAE€ThCA JUIIE Ha
pe3yJbTaTH, oTpuMaHi 3a gqoromororo 111 [2].

Takox iICHYIOTh €THYHI MUTAHHS, MOB’sA3aHI 3 aBTOPCTBOM, KOH(DIACHIIIHHICTIO
JaHUX 1 TMPO3OPICTIO AIrOpUTMIB. BHKOpHUCTaHHS IITYYHOTO IHTENIEKTY MOXKE
CTBOPIOBATU PU3MKH JJI 3aXUCTY NEPCOHAIBHOT 1H(OopMaIlii a00 BUKIMKATH MATAHHS
1010 BIAMOBIJAILHOCTI 32 CTBOPEHUI KOHTEHT[2].

[T B>ke BUKOPUCTOBYETHCS B pI3HUX Chepax >KUTTsI, EKOHOMIL, OXOPOHI 3[I0POB'A,
¢diHaHCcax, TpaHCHOPTI Ta BUPOOHUUTBI. B oOCTaHHI JOECATUIITTS CIOCTEPIraeThCs
3poctaHHs iHTepecy Ta BukopuctanHs I y Bumiiit ocsiti. Y Bumii ocsiti LI mae
MOTEHITal PEBOJIIOIIOHI3yBATH HAaBYaHHS, 3pPOOUBINM HOTO OUIBII €(PEKTUBHHM,
MEPCOHANI30BAHUM 1 JOCTYITHUM.

Opniero 3 HaiBaromimmx nepeBar BukopuctanHs LI B ocCBITI € MOXIHMBICTH
nepcoHanizyBatu HaBuaHHs. [I-cucremMu MOXyTh ajanTyBaTUCh J0 1HIUBITYaTbHUX
noTpeO 1 CTWIB HaBYaHHS KOXHOTO CTYJEHTA, IO JO3BOJIAE CTYICHTAM JOCSTaTd
OinbIIKX ycmixiB y HaB4aHH1. Hanpukinan, [II-cuctemu MOXyTh HaJlaBaTH CTyAI€HTaM
MEPCOHAJII30BaH1 HaBYAJIbHI IJIAHU, 3BOPOTHUM 3B’SA30K 1 MIATPUMKY.

Ille oxniero mepeBaroro BukopucTaHHs IIII B OCBITI € MOMJIMBICTH 3pOOUTH
HaByaHHA Outbll edexktuBHUM. [HI-cuctemMu MOXYyTh aBTOMAaTH3yBaTH Oararto

140



PHILOSOPHY
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

3aBAaHb, SIKI 3apa3 BHUKOHYIOThCS BHKIJIAJladyaMu, HaNpUKIad, TEPEeBIPKY pooOiT,
HaJaHHS 3BOPOTHOTO 3B’S3KYy 1 MIATpUMKH. lle Hamae BuKIamayy MOXKIWBICTH AJIS
OUIBIIOrO 30CEpPEeKEHHSI Ha CKJIATHUX 3aBIAHHIX, TAKUX K pO3pOOKa HaBUaJIHHHUX
mporpaM 1 mpoBefaeHHS 3aHATh. Kpim Toro, IIII MokHa BHKOpPHUCTOBYBAaTH IS
CTBOPEHHSI BIPTyaJlbHUX HaBYAJBHUX CEPENOBUI, $KI JIO3BOJISTH CTyJCHTaM
HaBYaTHCS B OyIb-sKuM 4ac 1 B Oyap-skomy micui. Lle oco6mmBO akTyanbHO AJist
CTYIECHTIB, SIKI MalOTb OOMEXEHI MOXKJIMBOCTI JJIs BIJBIyBaHHS 3aHATb, HAPUKIIA,
CTYJICHTIB 3 1HBAJIIIHICTIO a00 CTY/ICHTIB, 5Kl )KUBYTb JIaJIeKO Bl YHIBEPCUTETY.

Xoua BukopuctanHs 111 B ocBiTI Mae 6arato nepesar, € TakKox JAesK1 BUKIIUKH, SKi
noTpiOHO BpaxoByBaTu. OHUM 13 TOJOBHUX BUKIUKIB € Te, 110 [III-cuctemu Bce e
3HAXOJAATHCS Ha paHHIX eTanax po3BUTKY, 1 BOHM HE 3aBXKJIU MOXYTh HaJaBaTH TOYHI
ab6o kopwucHi Bianosimi. Kpim Toro, neski mroau crypbopani tum, 1o LI moxe
3aMIHUTH BUKIIQJadiB 1 TPU3BECTU JI0 301IBIIIEHHS CKOPOUYEHb B CUCTEMI OCBITH.

He3Baxatouu Ha 11l BUKIWKH, IITYYHUN IHTENIEKT MA€ BEIUKHUM MOTEHIIAN JJIst
3aCTOCYBaHHA B CUCTEMI BUILIOI OCBITU. 3 YacOM, MMOBipHO, BUkopuctanHs LI B ocBiTi
Oyne Tibku 3poctarty, 1 IIII MatrMe noteHuian 3poOUTH OCBITY, 30KpEMa BHIILY, OLIbIII
JOCTYMHOI0, €(DEeKTUBHOIO Ta NIEPCOHATI30BaHOIO.

BaxynBo peTenbHO BpaxoByBaTH €THUHI Ta COIlialbH1 HACTIAKK 3acTocyBaHHs L1
B ocBiTi. HeoOximHo nepexkonartucs, 1o 1 BUKOpUCTOBYETHCA B OCBITI 3 METOIO, 110
BI/IMOBIa€ 1THTEpECaM CycCIuIbCTBA [3].
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TPEHIHIOBA ITPOI'PAMA PO3BUTKY
KOH®JIKTOJOI'TYHOI KOMIIETEHTHOCTI SIK
PECYPC ®OPMYBAHHS MPO®ECIMHOI
ITEHTUYHOCTI MAWMBYTHIX HEJATOI'IB

Bapsapyk X.II.
acriipanTka kadeapu coriaabHOl ICUXO0JIOTi
Kapnarcbkuit HarjioHasibHUM yHIBepcuTeT iM. B.Ctedanuka

CyuacHa npodeciiiHa MIATOTOBKa MalOYTHIX YYUTEIIB BiAOYBa€ThCS B YMOBax
MiIBUIIEHOT  COIMIAJbHOI Ta  €MOIIWHOI  HANpPYXXEHOCTI, 10  IOCHIIIOE
KOH(JIIKTOTEHHICTh OCBITHBOTO CEpPENOBHILNA W akKTyali3ye 3aldT Ha Takl
MICUXOJIOTTYHI PECYpCH MeJarora, siki J03BOJSIOTh 30epiraTu CTIMKICTh MpodeciiiHol
no3uuii Ta e(EeKTUBHICTb B3a€MOJIi. Y I[bOMY KOHTEKCTI KOH(QIIKTOJIOTIYHA
KOMIIETEHTHICTb ITOCTA€ HE SIK BY3bKUI HAOIp TEXHIK «PO3B’SI3aHHS KOH(IIKTIBY, a 5K
IHTErpaTUuBHE OCOOMCTICHO-PO(ECIHE YTBOPEHHS, WIO TMOEAHYE PO3yMIHHSA
KOH(JIIKTY $IK COLIaJbHO-TICUXOJOTIYHOTO MPOIECy, 3JaTHICTh A0 E€MOLIMHOI Ta
BOJILOBOI CAMOPETYJISIIIT, @ TAKOK YMIHHS peasli30ByBaTH KOHCTPYKTHUBHI MTOBEIHKOBI
cTparerii y ckiaaaHux KoMmyHikaTuBHUX curtyanisx (M. Deutsch; D. Johnson & R.
Johnson; F. Glasl; J. P. Lederach) [1]. Bomnowac mpodeciitHa 1J€HTUYHICTb
MalOyTHBOTO IEeAarora TPakTyeThbCs K JUHAMIUHA CUCTEMA YSBJIEHb PO MpoQecito
Ta cebe B HIH, €MOIIHHOTrO MPUUHATTS NpodeciiiHOi poJii ¥ peallbHUX CHoco0IB
npodeciitHoi aii, mo GopMyeTbes Yy HaBUaTbHO-TIPO(DECiiHIN AISUTBHOCTI Ta B TOCBi/I
B3aeMoii (G. Kelchtermans; D. Beijaard et al.; S. Akkerman & P. Meijer; C. Day; S.
Canrinus et al.; C. Lamote & N. Engels) [1]. Omxe, TpeHinrora po0oTta, sika
3a0e3neuye IHTEHCHUBHE NPAKTUKO-OPIEHTOBAHE HABUaHHS 4Yepe3 JIOCBIJ, I'PYIHOBY
B32€EMO/III0, PEIIEKCII0 Ta MOAEIIOBaHHA Npo(deCciiHUX CUTYyalllid, HA0yBa€e 3HAUECHHS
ONTUMAJIBHOI (DOPMU PO3BUTKY KOMIIETEHTHOCTEM MailOyTHIX MeIaroris.

TeopeTnyHe MIAIPYHTS TPEHIHTOBOTO MIAXO0IY Y AAHOMY JIOCIHIJI)KEHHI MOB’A3aHe
13 YSABJIEHHAMM NMPO MpoeCIiHUA TPEHIHT SIK LIJIECOPSIMOBAaHUN MPOLEC PO3BUTKY
3HaHb, YMIHb 1 CTABJICHb 13 MEPCIEKTUBOIO TIepeHeceHHs y mpakTuky (R. Buckley; D.
Caple; C. Thorn), a TakoX 13 NMPUHIIMIIAMHA aKTUBHOTO COIIABHO-TICUXOJIOTTYHOTO
HaBUYaHHSA, /I KIIOYOBMMHU € TPYyINoOBa B3a€MOJisl, OE3MEYHUIN MPOCTIp, aKTUBHICTD
VYaCHHKIB, TPHUHIIUI «TYT 1 Temep», MepcoHi(ikaiis BUCIOBIIOBAHb Ta PO3BUTOK
pednexcuBHoi mo3uttii (T. Anenko; C. Makcumenko; H. YUenenesa; T. Tutapenko) [4].
BaxxnuBo, 1m0 y miaroToBIii MailOyTHHOTO BUUTENS TPEHIHT HE 3aMIHIOE TEOPETUUHY
MIATOTOBKY, a «BMHKae» ii B M0 4Yepe3 MepexUBaHHA W aHali3 peajiCTUYHUX
MeJaroOT1YHUX CUTYaIliH, 10 T03BOJIIE€ TIEPETBOPIOBATH 3HAHHSA Ha CTiMKI podeciiini
crocoOu il Ta Ha BHYTPILIHI ICUXOJIOTIYH1 ONOpH NpodeciifHOil 1IEHTUYHOCTI.

Meroto poOOTHM € y3araJlbHEHHS KOHLENTyalbHUX 1 MPUKIAJHUX 3acaj
pO3p00JIeHOT TPEHIHTOBO1 Mporpamu T1IBUIIICHHS KOH(IIKTOJIOT14YHO1
KOMIIETEHTHOCTI MaillOyTHIX TeAaroriB sk pecypcy (opmyBaHHs iX mnpodeciitHoi
11eHTHYHOCTI. OOIpyHTYBaHHSI MPOrpamMu CHHUPAETHCS HAa aBTOPCHKY CTPYKTYpPHO-
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(YHKITIOHATBHY JIOTIKY «PO3YMITH — PETyJIIOBATH — AISITH», SIKa BAKOPUCTOBYETHCS K
HACKpi3Ha paMKa JJIsl OMHICY W PO3BHUTKY SIK KOH(IIKTOJIOTTYHOT KOMIIETEHTHOCTI, TaK
1 mpodeciitHOi 11eHTUYHOCTI TeAarora. JloBeAeHo, 10 caMe Taka Tpiaja T03BOJIE
MO€THATH KOTHITUBHUM BHUMIp (pO3yMIHHS MNPUPOAH KOHQIIKTY), OCOOHUCTICHO-
EeMOLIIMHUNA  (CaMOpEryJsiisi, CTPECOCTIMKICTb, AaCEepTHUBHICTb, pediekcia) 1
MOBEAIHKOBUM (KOHCTPYKTHBHI CTpaTerii B3a€MOJii, KOMYHIKaTUBHI TEXHIKH,
€JIEMEHTH Mefialii) y HilicHUI MexaHi3M Mpo(deciiiHOTO CTaHOBJICHHS.

EMmipuyHi mepeayMoBU CTBOPEHHS MPOrpaMu TIPYHTYBAIMCS Ha pe3ysbTaTax
KOHCTAaTYBaJIbHOTO €Taly JOCHIKEHHS Yy BHOIpI CTYJACHTIB IEJaroriyHux
CHeliaJbHOCTeH. Y3arajabHeHo, 1110 CTYJIEHTU JEMOHCTPYIOTh I0CTaTHRO C(POPMOBaHI
ySBIICHHS TIPO 3HAYYIIICTh YMIHHS JIATH B KOH(IKTHUX CHTYyaIlisX, OJIHAK
NoTpeOyIOTh IIJIECOPSIMOBAHOTO PO3BUTKY MPAKTUUYHUX HABUYOK: EMOIIAHOT
camMoperyJsinii, peQIeKCUBHOTO aHali3y BJIACHOI TMOBEIIHKM Ta THYYKOIO
BUKOPHUCTAHHSA KOHCTPYKTHBHHX CTpaTeriii B3aeMoii. BusiBieHo, 110 MOKa3HUKH, SIKI
pENpEe3eHTYIOTh ~ OCOOMCTICHO-€MOIIMHUI 1 TOBEIIHKOBHM  KOMIIOHEHTH
KOH(IIKTOJIOTIYHOI KOMIIETEHTHOCTI, MCUXOJOTIYHO «IIIKUBIIOIOTE» CTAHOBJICHHS
podeciiiHOI 1AEHTUYHOCTI B 1i KOTHITUBHO-PE(IEKCUBHOMY, EMOLIIHHO-BOJILOBOMY Ta
MIPOEKTHO-MIOBEIIHKOBOMY BHUMipaxX, TOOTO MIATPUMYIOTh HE JIMIIE€ «3HAaHHA IPO
npodecito», a W 3AaTHICTh YTPUMYBATH MNPOQPECIiHYy TMO3MIIID Yy CKIATHUX
KOMYHIKaTUBHUX KOHTeKcTax [1; 2; 4].

Po3po6riena TpeHiHroBa nporpamMa Ma€e MOJYJIbHY CTPYKTYpPY Ta BKJIIOYA€ IIICTh
3aHATH (3arajibHa TPUBAJIICTh — 9 TOJUH), 00’ €IHAHUX Y TPHU 3MICTOB1 OJIOKH.

[Mepmmmit Mmoynb «Po3ymiTu» cripsMoBaHMi Ha (HOpMYyBaHHS KOTHITUBHOT OCHOBU
KOH(JIIKTOJIOTIYHOT KOMITETEHTHOCTI W Tiependayae OCMHCICHHS KOHQIIIKTY SIK
3aKOHOMIPHOTO (peHOMEHA OCBITHBOTO CEPEIOBUIIA, aHATI3 IPUYWH, TUITIB 1 AMHAMIKA
MeJaroriyHuX KOH(IIKTIB, a TaKOX OIAHyBaHHS TEPBUHHOTO 1HCTPYMEHTAPIIO
aHanizy KOH(IIKTHUX CcHUTyamiid. Y Moaysai TMO€JHAHO KOPOTKI MIHUIEKIT 3
JTUCKYCIMHUMH METOJaMU M aHaI130M KEMCiB, 10 BIJIMOBIAAE JIOTIII «yYUTHUCS Yyepes
1110 1 pedIIeKCiioy» Ta 3MEHIIY€E PO3PUB MK «3HAHHAM» 1 «IIPOPECIHHUM PIILIEHHSIM
(Kolb; Johnson & Johnson; Deutsch). Ha nbomy eTtani akiieHT poOUThCS HAa TOMY, 110
KOH(JIIKT MOXe OyTH SIK JECTPYKTUBHUM, TaK 1 KOHCTPYKTUBHUM PECYPCOM PO3BUTKY
B3a€EMHUH 32 YMOBU YCBIJIOMJIEHHSI HOrO TICHUXOJIOTIYHOI MPUPOJAU Ta MEXaHI3MIB
eckanarii (Deutsch; Glasl) [1; 3].

Hpyruit monynb «PerymtoBaTu» OpPIEHTOBAHMM Ha PO3BUTOK OCOOMCTICHO-
€MOIIIITHOTO KOMITOHEHTA! eMOIIiiTHOT camMoperyJiilii, CaMOKOHTpOJIIO,
CTPECOCTIMKOCTI Ta aCEPTUBHOCTI SIK TICUXOJIOTIYHOI 37aTHOCTI BiJICTOIOBATH BJIACHY
nmo3uIliro 0e3 arpecii i 0e3 mopymieHHss Mex iHmoro. [limkpecneno, mo s
MalOyTHBOTO TMEJarora CaMOpEryJyslisi € HE <«JI0JaTKOBOIO PHUCOIO», a YMOBOIO
30epekeHHS TPOQECIMHOI CTIMKOCTI Ta MUINCHOCTI mpodeciiiHoi 1IeHTHYHOCTI B
CUTyallisiX KOHQIIKTHOCTI ¥ HEBM3HAYEHOCTI OCBITHbOrO cepenoBumia (Day;
Zembylas; Skaalvik & Skaalvik). ¥ Moy 3acTOCOBYIOThCS BIipaBH Ha yCBIJOMJICHHS
BJIACHUX PEaKlii, TEXHIKK 3a3eMJICHHA i MailHA(]yTHEC-NIPAKTUKHU K 1IHCTPYMEHTH
3HM)KEHHSI IHTEHCUBHOCT1 €MOIIIMHOTO 30Yy/IKEHHS, a TaKOX TPyNoBa peduiekcis sK
MEXaHI3M «IEepPeKIaTy» NepeKUTOro J0CBIay y npodeciitHi BUCHOBKU. Takuil miaxia
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y3rOJKYETbCSI 3 TyMAaHICTUYHO OpIEHTOBAHMMHU Ta CyO €KTHUMHU TpaIULisSIMU
MICUXOJIOT1, IO MIJKPECTIOI0Th AKTUBHY POJIb 0COOMCTOCTI Yy BUOYIOBYBaHHI BIACHOT
no3uttii ¥ BignosiganpHOCTI (B. Pomenens; I'. Koctiok; C. Makcumenko; 3. Kaprnierko)
[1;5].

Tperiit moxyne «/lisTu» peanidye MOBEIIHKOBUN KOMIIOHEHT 1 3a0e3neuye
BIJIMTPAIIOBAaHHS KOHCTPYKTUBHUX CTPATEriil B3aeMoii: epeKTUBHUX KOMYHIKAaTUBHUX
TeXHIK, BUOOPY CTWIIIB MOBEIIHKA Yy KOH(IIIKTI, MPAKTUK MHUPHOTO BPETYJIIOBAHHS
CylepedyoK Ta eJieMeHTIB wmepianii. TeopeTHYHHM TJIOM MOIYJS € TMIIXiT 0
KOH(MIIKTHOI B3a€MOJIi SIK /10 HABUYKH, KA PO3BUBAETHCS YEPe3 CHUCTEMATHUHE
TPEHYBaHHS IOBEIIHKOBUX CTpAaTerid y MOJICIIOBAHHI PEaICTUUYHMX MpodeciiiHux
CUTYyaIlli, 3 MOJAJIBIINM aHaJi30M, 3BOPOTHUM 3B’s3KOoM 1 noBTopeHHsM (Buckley;
Caple; Johnson & Johnson; Lederach). ¥ mexax mnporpamu BUKOPHUCTOBYIOTHCS
pPOJIbOBI Ta CHUTYyaIliliHI irpu, po30ip MeJaroriyHuX KeiciB, TpymnoBa JUCKYCIS SK
IHCTPYMEHT MEPEOCMUCIICHHS, a TaKOX IHTepaKTUBHI oHyaiH-pecypcu (Wordwall,
Mentimeter) sk 3aci0 MIJBHUILEHHA 3aJdy4€HOCTI Ta JIWHAMIKM POOOTH TpyIu.
OOrpyHTOBaHO, 110 CaM€ «IOBEAIHKOBE 3aKpPIIJICHHS» [O3BOJISE TOB’S3aTH
KOH(JIIKTOJIOTIYHY KOMIETEHTHICTh 13 NpO(dECciiiHOK 1IEHTUYHICTIO Ha PIBHI
«MPOKUTOT0» JOCBINY: MAaOYTHIN NEaror He JIMILIE 3HA€, SIK AISTH, a U MepeKnuBae
cebe Ak cy0’ekTa npodeciitHoro BIUIMBY, 37aTHOTO NisITH edextuBHO (Akkerman &
Meijer; Beijaard et al.; Kelchtermans) [1; 5].

OuikyBaHi pe3yJIbTaTh BIPOBA/KEHHS MPOrpaMH KOHIENTYalli3yIOThCS Ha JABOX
piBHsX. Ha piBHI KOH(IIIKTOJIOTIYHOT KOMIETEHTHOCTI MPOTHO3YETHCA 3POCTAHHS
YCBIJOMJICHOCTI IIOA0 MPUPOIH MEAArOriYHUX KOHGIIKTIB, MIJBULIEHHS MOKAa3HUKIB
EMOIIIHOT CcaMOperyJsiii Ta CaMOKOHTPOJIIO, TOCHWJICHHS acepPTHBHOI IO3MIII],
PO3IIMPEHHS penepTyapy KOHCTPYKTUBHUX KOMYHIKATUBHUX CTPATEriil Ta TOTOBHOCTI
710 MHUPHOTO BperyJitoBaHHS cymnepedok. Ha piBHI mpodeciitHoi 17eHTUYHOCTI
OUIKY€ThCS MMOCUJIEHHS! KOTHITUBHO-PE()JIEKCUBHOTO KOMIIOHEHTA (Kpalie po3yMiHHS
npodeciitHoi posti Ta BIacHOTO «rpodeciitHoro f»), eMoliitHO-BOILOBOT TOTOBHOCTI
BUTPUMYBAaTl TPYAHOUII ¥ HEBU3HAYEHICTh, & TAaKOX MPOEKTHO-MOBEAIHKOBOI
BU3HAYEHOCTI y crnocobax mpodeciiHoi Ali. Y3aralibHEHO, 1110 TPEHIHIOBa Mporpama
BUKOHY€ (PYHKIIIO TCHUXOJOTIYHOTO MOCTY MDK TEOPETUYHOK MiATOTOBKOIO 1
peaTbHUMU BUMOTaMU ME€1aroriyHO1 MPaKTUKK: 3MEHIITY€E PO3PUB MIXK «1]1€aJ1130BaHUM
o0Opazom npodeciin Ta «peabHOK CKIIAIHICTIO B3aEMOJI» W TUM CaMHUM MIATPUMYE
IUTICHICTh MTPOQECiitHOT 1IEHTUYHOCTI Ha eTari npodeciifHOro CTaHOBJICHHS [6].

Takum 4WHOM, NOBEIEHO, IO TPEHIHrOBa MpoTpamMa, MoOy/I0BaHa 3a JIOTIKOIO
«PO3YMITH — PETYJNIOBATU — MJISITU», MOXE PO3TISAIATUCS AK IUTICHUN 1HCTPYMEHT
PO3BUTKY KOH(DIIKTOIOTIYHOT KOMITETEHTHOCTI MaiOyTHIX TIEIaroTiB Ta OJHOYACHO K
MICUXOJIOTIUYHUH pecypc hopmyBaHHS iX TpodeciitHOT 11 HTUYHOCTI. Y3arajibHEHO, 110
MOE€JHAHHS KOTHITUBHOTO aHali3y KOH(IIKTY, PO3BUTKY CaMOperyysuii Ta
BiJITPAIFOBAaHHS KOHCTPYKTHBHOI TMOBEMIHKH CTBOPIOE YMOBH IS TOSIBU CTIMKO{
npodeciiiHoi MOo3ullii, BHYTPIIIHHOI BIEBHEHOCTI W TOTOBHOCTI J10 €(EKTHUBHOI
B32€MO/IIi B KOHQIIKTHOMY OCBITHBOMY CEPEIOBHILII.
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COHIAJIBHA 3I'YPTOBAHICTD SAK PECYPC
MNCUXOJOI'TYHOI PE3UJIIEHTHOCTI TA
NPOPIIAKTUKYU MPO®ECHUHOI'O BUTOPAHHA Y
®AXIBIIB CEKTOPY BE3IIEKH B YMOBAX BIFMHHU

Capoen FOain BaJsepiiBaa

Jloxtop dimocodii 31 cnerianbHocTi 053 «IIcuxomorisy, crapumii BUKiIagad kageapu
COIIIOJIOT1i Ta MICUXOJIOT1i HaBYaJIbHO-HAYKOBOTO 1HCTUTYTY No5 XapKiBChbKOTO
HaIllOHAJILHOTO YHIBEPCUTETY BHYTPIIIHIX CIIpaB

XapKiBChKUM HAIlIOHATBHUN YHIBEPCUTET BHYTPIIIHIX CIIPaB HaBUYAJIbHO-HAYKOBUM
iHCTUTYT No5 kadepa cowionorii Ta MCuxoiaorii

[ToBHOMacIiTabHa BiliHA CYTTEBO TpaHcpopMmyBaia MpodeciiiHy IisUIbHICT
(axiBIiB CEKTOPY O€3MeKH, MEpPEeBIBIIM ii y PEXKUM XPOHIYHOIO CTPECOBOIO
¢yukionyBanns. IlocTiiiHa 3arpo3a >KUTTIO, HEOOXIAHICTh MPUUHSTTSA PIlICHb B
YMOBaX HEBHU3HAYEHOCTI, €MOIliifHA HAMPYXKEHICTh Ta MOPAJIbHI JUIEMU (POPMYIOTh
MIPOJIOHTOBAHE MICUXOEMOIIIITHE HAaBAaHTAKEHHS.

CunypoMm npodeciiiHOro BUTOpPaHHS PO3IVIANAETHCA SK TpUBala peakilis Ha
XPOHIYHI M1)KOCOOHUCTICHI Ta €MOIIiiHI cTpecopu mpodeciitnoi aisuibHOCTI [1, ¢. 99—
100]. 3a Busnauennsm C. Maslach Ta S. Jackson, BiH BKJIIOYa€ TpU KIIFOUOBI
KOMITOHEHTH: €MOIlIifHE BHUCHAXXEHHs, JIETIEPCOHANI3AII0 Ta 3HMKEHHS OCOOMCTHUX
nocsaruess [1, c. 100-102].

VY nomanemx JOCIIHKEHHSIX HaroJIONIY€ThCS, 1110 BUTOPAHHS BUHUKAE BHACIIJIOK
aucdaiancy MiX mpodeciiHUMU BUMOraMu Ta pecypcaMu IpauiBHuka [2, c. 398—
400]. B yMoBax BiiiHHU 1ie¥ ArcOanaHC MOCHIIIOETHCS YEPE3 3pOCTaHHS IHTEHCUBHOCTI
HaBaHTAXXEHHSI MPU 0OMEKEHOCTI MCUXOJIOTTUHUX PECYPCIB.

CyuacHi gocnipkeHHsl B Mexxax mojeni Job Demands—Resources noBoasiTe, 1o
HaJMIpHI MPOQeCciiiHi BUMOTH CHPUYMHSIIOTh BUCHAXEHHS €HEPreTUYHUX PECYpCIB
0COOUCTOCTI, IO BEJE 0 eMolliifHoro Buropanss [4, c. 312-315]. Ilpu upbomy came
ne(dIUUT COLlaTbHUX PECYPCIB € OJHUM 13 KIIFOUOBHX (DAKTOPIB PUBHKY.

W. Schaufeli Ta M. Leiter miakpecitoTh, 0 TPUBAIMA CTaH BUCHAKCHHS
MIPU3BOAUTH 10 (POPMYBaHHS IICUXOJOTIYHOT AUCTAHIIIT 110,10 MpodeciitHOT MISITBHOCTI
Ta KIIEHTIB, IO MPOSIBISIETHCS Y Jleniepconanizarii [3, c. 205-207].

Y KOHTEKCTI BOEHHOTO yacy npodeciiiHe BUTOpaHHs y (PaxiBIliB CEKTOPY Oe3neKu
MOKE TIOEIHYBATUCS 3 €JEMEHTAaMH BTOPWHHOI TpaBMaTHU3allli, IO ITJICHITIOE
JIe3aJaliTUBHI MPOIECH Ta Topyirye mpodeciiiny igeHTuuHicTh. bydepna rimoresa
COIllaJIbHOT TMIATPUMKH Tiepeadadae, MO0 MIDKOCOOUCTICHA MIATPUMKA 3HUKYE
HETaTUBHUN BIUIMB CTPECOBUX TMOAIN Ha micuxiuyHe 310poB’st [5, c. 310-311].
CoulanpHa MIATPUMKAa BHUKOHYE (YHKIIIO TOCEpEAHUKA MIXK CTPECOpoM 1
MICUXOJIOTIYHOIO PEAKITI€I0 OCOOUCTOCTI.

3rinHo 3 pesynbraramu Cohen 1 Wills, miaTpumka 3 OOKy 3HAUYyIIMX I1HIIMX
MoCIa0JIF0€ KOTHITUBHY OIIIHKY 3arpO3H Ta 3HM)XYE 1IHTEHCHUBHICTh €MOIIIHOT peakilii
[5, c. 323-324].

146



PSYCHOLOGY
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

TakuM 4YHHOM, COIIAJIBHUN KOHTEKCT MpodeciiHol TisTIbHOCTI BHUCTYIIAE
KJIFOUOBUM YHHHUKOM 30€pEeKEHHS TICUXITHOTO 01aronoryqusl.

CorrianpHa 3TYpPTOBAHICTh y TICHXOJIOTii BHU3HAYAETHCS SK CTYMIHB IHTErparlii
TPYIIH, IO MPOSIBISETHCS Y B3AEMHIN MPUBAOIMBOCTI i1 WICHIB Ta CHIBHOCTI ITiJICH [6,
c. 259-260]. Bona oxoruttoe 10Bipy, KOJICKTUBHY 11€HTHYHICTbD, BITUYTTS HAJICKHOCTI
Ta TOTOBHICTH JI0 B3aEMHOI MIATPUMKHU. Y TTPOQECIHUX KOJIEKTUBAX CEKTOPY OC3IMeKH
3TypTOBAHICTh Ma€ OCOOJIMBE 3HAUCHHS, OCKIJIBKHU MOB’s13aHa 3 BIIUYTTAM O€3IeKH Ta
CIIUJIbHOI BIIMOBiAQIBHOCTI. JOCHiKEeHHSI BUTOPAHHS JIEMOHCTPYIOTh, 110 BHUCOKHIMA
pIBEHb TPYIIOBOiI 1HTErpailii IOB’S3aHUM 13 HUKYUMU TMOKA3HUKAMH €MOIIIHHOIO
BUCHa)KeHHS [3, ¢. 214-215].

Pe3mnieHTHICTh BU3HAYAETHCS SIK MPOIEC MO3UTUBHOI aanTallii B yMOBaX 3HAUHHUX
TpyaHomiB [7, c. 227-229]. Bona ¢hopMy€eThCsl HE JIMIIE 32 paXyHOK 1HAUBITYaTbHUX
SAKOCTEH, ajie il 3aBJIIKU 30BHIIIHIM pecypcaM, 30KpeMa COIlialbHOMY CEePEIOBHUIILY.

A. Masten miKpecIoe, 1o MiATPUMYIOUl COLIaNIbHI 3B’ SI3KU € 0a30BUM 3aXUCHUM
(daxTopoM amanTaiii B ymoBax kpusu [7, ¢. 230-231]. ¥V 11boMy KOHTEKCTI colliajibHa
3TypTOBaHICTh BUCTYIIA€ CHCTEMHUM PECYPCOM, SIKUH:

* 3HIKYE IHTEHCHUBHICTh €MOIIIMHOTO BUCHAKCHHSI;

* miATpUMYE€ podeciiiHy 11eHTUYHICT;

* crpusie 30epeKeHHI0 CMUCIOBUX OPIEHTAIIIM;

* TIOCHJIIOE BIAYYTTS KOHTPOJIIO HAJ CUTYAITI€TO.

TakuMm 4yKMHOM, colliajibHA 3TYPTOBAHICTh MOXKE PO3TIISIATUCS SK 1HTETPATUBHUN
MPOTEKTUBHUN MEXaHI3M y CTPYKTYpl MCHXOJOTIYHOrO 3a0e3MeueHHs AisUIbHOCTI
(axiBIIiB CEKTOpY O€3MeKH B yMOBax BIAHHU.

Bona Bukonye OydepHy (yHKIIO 11070 TPOQECciitHOTO CTpecy, 3HIKYE PUBHK
PO3BUTKY CHHIPOMY MNpo(deciiHOro BHUTOpaHHS Ta IMJICHIIOE PE3UJIIEHTHICTh
ocobuctocti. ®opMyBaHHS KYJbTYPH JOBIPU, B3aEMHOI MIITPUMKH Ta KOJEKTUBHOI
1IEHTUYHOCTI TIOBUHHO CTaTH CTPATEriuHUM HAmpsIMOM OPTaHi3alliHOl MOJITUKU Y
CUJIOBHX CTPYKTypax YKpaiHw.
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BIIJIUB JEHEHTPAJIIBALIIL HA TEMOKPATU3AIIIIO
OCBITHU B TEPUTOPIAJIGHINA TPOMAII

Kpu:xanoBcbka CBiTiiaHa AHATOJIIIBHA,
mupexTop Komonucrencbkoi rimAasii
JlagmKHHCHKOT CLTBCHKOT pain

YMmaHchKOTO paiiony Yepkackkoi o0macTi

JlenieHTpastizaliisi B KOHTEKCT1 Jep>KaBHOTO YIIPABIIIHHS SIBJISIE€ COOO0I0 TIepeTaBaHHS
3HAQYHUX MMOBHOBaXXEHB, (PIHAHCOBUX PECYpPCIB 1 BIAMOBIIAIBLHOCTI BiJl LIEHTPAIbHUX
OprasiB BJIaJiy 10 OpraHiB MICIIEBOTO caMoBpsiiyBaHHs. B YkpaiHi uei npoiec HaOyB
cucteMHoro xapakrtepy micist 2014 p. BusnaueHHs TepmiHa Oeyenmpanizayis,
3allpONIOHOBAaHI HAYKOBISIMU  PI3HUX Taly3ed, 3acBII4yl0Th, ULIO0 CYTTEBHUX
BIJIMIHHOCTEH y pO3yMiHH1 CYTHOCTI CaMOT0 sBUIIla Hemae, Harp.: 2006 p. — «cuctema
YOpaBIiHHS, TpPU SKIM YacTHMHA BIIAJHUX I[MOBHOBAXXEHb IIEHTPAJIbHUX OpraHiB
MepenaeTbes MICUEBUM opraHam Biaam» [3, c. 79]; 2014 p. — «mpoiec po3MHUpPEHHS 1
3MII[HEHHS MPaB Ta MOBHOBAXKEHb A/IMIHICTPATUBHO-TEPUTOPIATIBHUX OJUHUIL a00
HIDKYHUX OPTaHiB Ta OpraHizaliil Mpu OJAHOYACHOMY 3BYXKEHHI MpaB 1 MOBHOBAKEHb
BIJIIOBIJTHOTO LIEHTPY 3 METOIO ONTHUMI3alli Ta MiABUILEHHA €()EKTUBHOCTI yIPABIIIHHS
CYCIIUJIBHO BayKJIMBUMH CIIPAaBaMHM, HAMIOBHIIIOI peai3aiii perioHadbHUX 1 MICHEBHX
1HTEpeciB; Le cneuupiuHuid METOoJ| YNpaBIIHHSA, SKUA € BaXIMBHM JUJIS MICUEBOI
JIEMOKparii Ta po3BUTKY» [2, c. 162]; 2015 p. — «mocnabneHHs abo cKacyBaHHS
IEHTpati3allii; mepegada opraHamM MICIEBOTO CaMOBPSIyBaHHS 4YacTUHU (YHKIIIN 1
MMOBHOBA)XKEHB IIEHTpaIbHOI BiIamm» [1, ¢. 221]. ¥V mpoMy KOHTEKCT1 JI€MOKpaTH3aIlis
OCBITHU Tiepeioadae 3a06€3MeYeHHs PIBHOTO IOCTYIY J0 SKICHOI OCBITH JJIA BCIX YJICHIB
rpoOMajiv, PO3MIMPEHHS y4acTi BCIX 3alliKaBICHUX CTOpIH (0aThKiB, YYHIB, MEAAroris,
IPOMAJICHKOCTI) B yMHPAaBIIIHHI OCBITHIM TMPOIIECOM Ta yXBaJICHHI PIIllIeHb, & TAKOX
3a0e3MneueHHs aBTOHOMIT 3aKJI1aJ[1B OCBITH.

OCHOBHUM €JIEMEHTOM JICLIEHTpaji3allii B OCBITHIN c(depl € CTBOPEHHSI OCBITHIX
OKpYTIB 1 TepeJaBaHHs YIPaBIIHHS 3aKJiaJlaMl OCBITH Ha PIBEHb TEPUTOPIAJIbHOI
rpomaau (gam — TT), mpore nepenaBaHHs NOBHOBaXXEHb Ha piBeHb 11 CTBOPIOE HUBKY
MEXaHI3MIB, Kl K CIPUSAIOTh I€MOKPATU3allii OCBITHROTO CEPENOBUIIA, TAK 1 MOXKYTh
HOro rajibMyBaTH.

baratopiunuii 7ocBi poOOTH Ha TOCAA1 AUPEKTOPA IIKOJIM AaB 3MOTY y3arajlbHUTH
1 TIO3UTHBHI, 1 HETaTUBHI aCMEKTH ACIEHTpai3alii ;s qeMokparu3aiiii ocBita B TT,
a0u BMOXKJTUBUTY MPABUIIbHE PO3YMIHHS CYTHOCTI MPOIIECY, IO B CYCIIIBCTBI OTPUMYE
JOCUTH TUCOHAHCHI BIITYKHU.

[To3uTHBHI acIEKTH ACTICHTpAII3AIli] A1 JEMOKpaTH3aIlii OCBITH:

1. TIligBuILlEeHHS TMAapPTHCHUIIATUBHOI y4yacTi Ta TPOMAICHKOTO KOHTPOIIIO.
JlenienTpamisailis € KaTajai3aTopoM JEMOKpaTh3allii yIpaBIiHHS OCBITOIO 3aBISKH
HaOJIMKEHHIO IEHTPIB MPUIHATTS pillieHb A0 Oe3rmocepeaHix cTeikxomnaepiB (0aTbKiB,
MeJIaroriB, rPOMaJICbKOCTI).

[lepenaBaHHs OCBITHIX HOBHOBa)KE€Hb Ha piBeHb T1 3HAUHO CIIPOIIYE KOMYHIKAIIIO
MK TpoMaasHaMH Ta Bianoro. lle BUSABIAETHCS TepeAyciM y TaKMX AacleKTax:
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a) bopmyBaHHs Ta e(eKTHBHa poOOTa OpraHiB T'POMAJICHKOIO CaMOBPSTyBaHHS
(meueHTpanizaiisi CTUMYITIOE CTBOPEHHS Ta (PYHKIIIOBaHHS MIKIYyBAJIbHUX Paj, Paj
3aKJIaJiB OCBITH Ta OaTbKiBCHKHX KOMITETIB 31 CIPaBXKHIMH, a HE JEKJIapaTHBHUMU
noBHOBaKeHHsIMHU. Lli opranu oTpumyroTh mpaBo Oparu ydacTb B OOTOBOPEHHI
cTparerii pO3BUTKY 3aKaay, KOHTPOJI 3a PO3MOAUIOM (PIHAHCOBUX 1 MaTepiaIbHUX
pecypciB, HalaHHI PEKOMEHMAIIN JJIsi KaJpOBUX PIllleHb (HAMPUKIIAJ, OIIHIOBAHHS
poboTu nmupektopa)); 6) myOiuHi OOTOBOPEHHS OCBITHROI Mepexi (pImIeHHS PO
OTNITUMI3AIIII0 MEPEeXKi (CTBOPEHHSI ONMOPHUX IIKUJI, peopraHizarlis MaJOoKOMIIEKTHUX
3aKJajiB) OUIbIlIe HE YXBaltolOTh Y Kuesi, a BUHOCATH Ha myOsIiyHe OOTOBOPEHHS B
mexax rpomaau. Lle 3abe3nedye mpo3opicTh MPOIECY Ta MOXKIUBICTh IPOMaJsTHAM
BIUIMBAaTH Ha JOJIF0 CBOE€I IIKOJIM), B) KOHKYPCHUM BIIOIp KEpIBHUKIB (yBEIEHHS
000B’SI3KOBOTO KOHKYPCHOTO BI0OpPY IUPEKTOPIB KL, y SKOMY O€pyTh ydacTh
MPEICTaBHUKUA T'POMAJCHKOCTI (0aTbku, JemyTaTH, TPOMAJChbKI opraHizaiii), €
dbyHIaMEHTAIBHUM akToM JeMokpatu3anii. lle 3abesnedye OiIbIIy IMiJ3BITHICTD
KEepIBHUKA HE JIUILIE Mepe]] MICLIEBOIO BIIAJI010, a i mepe] TpoMaior).

®dinancoBa aBToHOMIsSI TT' 3000B’s3y€ MicIeBY Biiaay OyTH OLIBII MPO30POI0 Y
BUKOPHUCTaHHI KOILTIB, 30KpEMa OCBITHBOI CYOBEHIIi Ta BJACHUX HAJIXOMKEHb, L0
nependavae: a) myounikailiio (iHaHCOBUX 3BITIB (OpraHu yrpabiiHHS ocBitoro TI' Ta
caMl 3aKJIaJIi OCBITH 3000B’A3aH1 ONPUIIOIHIOBATH 1H(POPMALIIIO0 TPO HAJAXOKEHHS Ta
BUTpaTH KowTiB. Lle gae rpomansgHam 1HCTPyYMEHTH ISl (DIHAHCOBOTO KOHTPOJIIO Ta
3arno0iraHHs Kopymilii); 0) 3BITyBaHHS KEPIBHHUKIB (IUPEKTOPH 3aKjIa/iB OCBITHU Ta
KEPIBHUKH BIJIIUTIB OCBITU PETYIISPHO 3BITYIOTH nepen nemnyTtatamu T Ta rpomaoro,
JE€MOHCTPYIOUH JIOCATHEHHS Ta €(PEKTUBHICTh BUKOpUCTaHHS pecypciB. Lle dpopmye
KYJBTYPY BIAMOBIIATILHOCTI MEpe BUOOPIISIMU).

2. 3abe3nedeHHs akajaeMidyHOi Ta (pIHAHCOBOI aBTOHOMIi 3aKJIaJliB OCBITH.
JletieHTpamizaliis TMOCHIIOE IHCTUTYIIHHY CHPOMOXHICTh CaMHUX MK, IO €
KJIFOYOBUM €JIEMEHTOM JE€MOKPAaTUYHOIO YIpaBiiHHS: a) ()IHAaHCOBAa aBTOHOMIS SIK
1HCTpYMEHT cBoOonu. [lepexia MK Ha caMOCTIMHUI OyXraiTepchKkuil 00MiK (IKIIO 11e
nependadyeHo pimeHHsM TI) — HalOIbII paguKadbHUN MO3UTHUBHUN €(]EeKT, ajpke
IIKOJIA, sIKa OTPUMY€E KOIITH O€3MOCEepeaHbO, MOXKE OMEPATUBHO iX BUKOPUCTOBYBATU
Ha HaOUIbII HarajgbHl TOTPeOM: 3aKymiBiIlO oOOJaJHAHHS, JpiIOHUIA PEMOHT,
CTUMYJIOBaHHS mnenaroriB. lle kiodyoBa BIAMIHHICT BIJ LEHTPaIi30BaHOTO
YIpaBIIiHHS, JI€ BC1 (PIHAHCOBI PIlLIEHHS YXBaJIIOBaB palOHHUH Bijail ocBiTH. [{o TOro
K SKIIIO IIKOJIa 3a011a/IKy€ KOLITH, BOHA MOKE 3aJIMIIUTH 3aJIMIIOK Ha CB1H PO3BUTOK.
Ile cTumymioe KEpiBHHUIITBO BIIPOBAKYBAaTH €HEProe(EeKTHUBHI 3aXOMH, IO TAKOXK
BHUXOBY€E BIATIOBITAJIbHE CTABJICHHS JI0 pecypciB; 0) akameMiuyHa cBoOOma Ta MicIieBa
17IeHTHYHICTh. Ha piBHI TpomMaau JieTiie CTBOPUTH HaWKpaIll yMOBH Ui peami3ariii
MIPUHITUITY aKaJIeMIYHOI CBOOOIM Ta BpaxyBaHHS MiCIIeBUX MOTpeb. 30kpema, 3aKiIaan
OCBITH OTPUMYIOTh OuIbIIy CBOOOLY Yy (opMyBaHHI BapiaTUBHOI CKJIAJOBOT
HaBYaIbHUX TUTaHIB. TT" MOXe cripusiTi BBEEHHIO KYPCiB, 1110 BiJOOPaXXaroTh MICIIEBY
1CTOPIt0, KYJIBTYpY, Tpaauilii abo BIJAMOBIAAIOTH MOTpeOaM MICIIEBOIO PUHKY IIpalli
(HampuKIan, Kypcu arpapHoi copaBu uyd Typusmy). Lle poOuTh ocBiTy Oiibll
PEJICBAaHTHOIO JUIsI TpOMaad. XOd MiCIleBa BJala 3aTBEPIKY€ INTAaTHUW PO3IMHC
(BigmoBigHO 110 3akoHy Ne 4196, BiH He € 000B’I3KOBHM), CaMe KEPIBHUKU 3aKJIa/iB B
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yMOBax aBTOHOMIi MaroTh OUIbIITY CBOOOAY B MiA0OOP1 BUCOKOKBaJi(PiKOBAaHUX KaJIPiB 1
3aCTOCYyBaHHI IHCTPYMEHTIB cTUMyItoBaHHS. [le cripusie miABUIIEHHIO SIKOCT1 OCBITHIX
MOCITYT.

3. 3alesrnedyeHHs PIBHOTO JOCTYNYy Ta SKOCTI OCBITM B CUIbCBKiH MIiCIIEBOCTI.
Henentpanizamiss Hamae TI' HeoOXigHI 1HCTPYMEHTH [JIsl TOMOJIAHHS OCBITHBOI
HEPIBHOCTI MK MICTOM 1 CEJIOM, IO € OAHIEI0 3 KIIOUOBHUX IIUJIEH JEeMOKpaTH3allli:
a) ONTUMI3allis Ta CTBOPEHHSI OMOpPHUX MIKUI. CTBOPEHHS OMOPHHUX 3aKiajliB OCBITH
(O30) € mnpsMUM HaCHIIKOM JEelEeHTpati3alli Ta TMOTYXKHUM MEXaHI3MOM
JeMOKpaTu3alili, OCKIIbKHM 3aMiCTh (DIHAHCYBaHHS JI€CATKAa MAJOKOMIUICKTHUX IIIKLJI,
Jie SIKICTh OCBITH 4acTO € HU3bKOIO yepe3 Opak (axiBiiiB, TT' KoHIIEHTpYeE pecypcH B
onHoMmy-ABox mnoTyxkHux O30. ILle mae 3mory mnpuadatu cydacHe oOOJIagHAHHS
(1HTepaKTUBHI JOIIKH, KOMII'IOTEpPHI KJIacH, CIelliali30BaHi KabiHETH), SKE paHillle
OyJ0 HEJOCTYIHE CUIbCHKUM MiTaAM; 0) 3abe3mneueHicTh (axiBusimu. O30 MOXYTb
3allydaTd BHCOKOKBaJli(DIKOBAaHMX BYMTENIB (IHO3EMHUX MOB, (I3UKH, XiMii,
MaTEMaTHKH), K1 paHillle HE MOrOKyBaJUCs MPALIOBATH B MAJIUX CUIbCHKUX IIKOJIAX.
Lle rapanTye pIBHICTh JOCTYIY [0 SIKICHOTO HABYAJIbHOT'O KOHTEHTY.

TI' oTpuMye NOBHOBa)KEHHS Ta BIJAMOBIJAJIBHICTh 3a 3a0€3MEUEHHS PIBHOTO
JOCTYMy JIJIsl BCIX YYHIB, HE3aJEKHO BIJ MICIS MPOXKUBAHHS YM OCOOJIMBUX MOTPEO.
Came Tomy, mo-nepuie, TI' iHBecTye y IIKUIbHI aBTOOyCH [JIsi TapaHTOBAHOTIO,
0e3neyHoro Ta koM(opTHOTro mifABe3eHHs y4uHiB 13 BigganeHux cin g0 O30. Ile He
IPOCTO JIOTICTHKA, a 3a0€3MeUeHHs] KOHCTUTYLIIHOTO MpaBa Ha OCBITY; MO-ApYyre Ha
piBai TI' moxHa ctBopuTH iHKIIO3UBHO-pecypcHuid 1ientp (IPLI). Lli uenTpw,
(diHaHCOBaHI TPOMAJIOI0, HAJAIOTh KOMIUIEKCHY ICHUXOJIOTO-TIEAAroriyny MiATPUMKY
TTIM 3 OCOOMMBMMHU OCBITHIMH moTpebamu. lle mnpukinag neMoKpaTU4HOI
CIPaBEMJIMBOCTI Ta peajizaiii I1HKIIO3UBHOTO TMIAXOMYy, SKUH HEMOXXIUBO OyJ0
e(heKTHUBHO pealli3yBaTH 3a IEHTPaTI30BaHOT MOJIEII.

4. CruMynioBaHHA PO3BUTKY MICIIEBOI OCBITHBOI MOMITUKHU. JleneHTpanizaiis
MIEPETBOPIOE OCBITY 3 00’€KTa IEP>KABHOTO YTPUMAHHS Ha CTPATETIYHUN MPIOPUTET
PO3BUTKY TpoOMaJiy, 110 Tepeadadae: a) po3poOJIeHHsT MICIIEBUX CTpaTeriii po3BUTKY
ocBiTh. Koxkna TI' orpuMye MOXIuBICTh po3poOHUTH BiacHy CTparerito po3BUTKY
OCBITH, IPYHTOBaHY Ha peaibHUX NoTpedax rpomaau (aemorpadis, iHppacTpyKTypa,
€KOHOMIYHUM po3BUTOK). Lle nae 3Mory BuOy0ByBaTH OCBITHIO MOMITHKY HE «3rOPH»,
a «3HHU3Y», 3 YpaxXyBaHHSIM MicleBOi cnenudiku; 0) MIXKCEKTOpaldbHY CIIBIPALIIO.
OcBiTy IHTETPYIOTh 3 IHIIUMHU chepaMu KUTTA TpoMmaau (KyIbTypoOr, CIOPTOM,
OXOpPOHOIO 370pOB’s, Oi3Hecom). Hampukmnan, Oi3HEC MoOKe CHIBIpAIIOBAaTH 13
3aKJIaJlaMHd OCBITH JIJIS IMATOTOBKU KaApiB, HEOOXITHHUX JIJIs1 MiCIIEBOIO BUPOOHHMIITBA.
[le poOuTh OCBITY BIAKPUTOIO CHCTEMOIO; B) 1HJAMBIyali3allisi OCBITHIX MOCIYT.
Mosxunusicts TI' 1opiHaHCOBYBATH OCBITHIO raly3b 3a paXyHOK BIIACHUX HaJXO/KEHb
CTBOPIOE YMOBH JJIsI 1HJWBITyali3allii Ta pO3MIMPEHHS OCBITHIX TOCIYT, 30KpeMa
3amokHiIm TI" MOXKyTh BUAUISATH KOIITH HA IOAATKOBE TEXHIYHE OCHAIIICHHS, OIJIaTy
npaitli By3bKonpogiabHUX (paxiBIiB (JIOTOMEIH, ICUXOJIOTH), I ATPUMKY MO3aIIKIIEHOT
ocBITU (TypTkH, cekuli). Lle cTBOproe KOHKYpeHTHI IepeBaru Ta MiABUILYE SIKICTb
KUTTA B rpomaji. Bognouac Bigain ocBitu TI' Moxke CTBOprOBAaTH BJACHI CHCTEMH
MOHITOPUHTY Ta OL[IHIOBaHHS AKOCTI OCBITHIX MOCIIYT, aIallTOBaH1 10 MOTpeO rpoMau,
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10 MTOCUJIIOE MEXaHI3MU BHYTPIIIHbOI JEMOKpATIi Ta MOCTIMHOTO BJOCKOHAJICHHS.

HesBaxkatoun Ha BCi TO3UTHUBHI acClEKTH, ACLEHTpali3allisi CTBOPIOE HU3KY
Oap’epiB A1 IeMOKpaTH3allii OCBITH.

1. TlocuneHHs OCBITHBOI HEpPIBHOCTI Ta «{enepamsamiss OiTHOCTI».
Jlenentpanizanisi, nepeaaodu (piHAHCOBI MOBHOBAXEHHS HA MICIIS, CTBOPIOE MPIMY
3aNeKHICTh SKOCTI OCBITHM BiJ (PIHAHCOBOI CIPOMOXKHOCTI Ta TIOAATKOBOI 0asu
koHKpeTHOi TI. Ile € ogHWUM 13 HAWTOCTPIIMX HETAaTUBHHUX ACIEKTIB, OCHOBHUMH
BUsIBAaMH sKOTO €: a) paudepeHmiaiisg pecypciB (3amoxHi TIT (3 BeIMKUMH
OPOMHUCIIOBUMHU  MIANPUEMCTBAMH, PO3BUHEHOIO  IH(PPACTPYKTYpOIO) MOXKYTh
JIO3BOJIUTH €001 3HAYHI BHJATKH 3 BJIACHOTO OIOKETY Ha OCBITY (JI0JaTKOBE
(hiHaHCYBaHHS, OHOBJICHHS MaTepiaJIbHO-TEXHIYHOI 0a3M, BUCOKI MICIeBl HaJA0aBKH
BunTesiM). HaromicTh porarriiiii Ta BiacHe ciabebkl TIW 3MyIIeH1 iICHYBaTH JIUIIE HA
KOIIITA OCBITHBOI CYOBEHIIIi Ta MiHIMaJbHI BJacH1 J10X0f); 0) HEPIBHHUM TOCTYI 0
IHHOBaIll (3aMOKHI TpOMaJy IIBHJIMIC BIPOBAKYIOTh HOBITHI TEXHOJOTI
(KOMIT'YOTEpHI KJIacu, CydyacHe OOJIaIHaHHs, IBHUJIKICHUN IHTEPHET), a O11H1 TpOMaIn
3MyLIEH] BIAKIAAATA 1[I BUTPATH, IO CTBOPIOE TEXHOJOTIYHUU PO3PHUB); B) BIATIK
KBaTi(piKOBaHUX KaJpiB (BHILA OIUIATa Mpali, Kpalll yMOBU Ta CydyacHe OOJaHAHHS Y
(iHAHCOBO CWJIBHUX Tpomajax MPU3BOASTH J0 TOTO, 10 KBami(iKOBaHI MeaAaroru
MITPYIOTh JIO KpalluX YMOB, 3aJIUIIAI0YH 3aKJIaJu OCBITU B O1THMX rPoMajiax 13 MEHII
JOCBITYEHUMH a0 CTapiuMu Kagpamu. Lle mpsmMo cynepeduTs TPUHIUMIY PIBHOTO
JOCTYITY J10 SIKICHO1 OCBITH, III0 € OCHOBOIO JIEMOKpATHU3aIlii).

Heuentpamizamia nepekiagae Ha T[T BiANOBiAAIBbHICT 32  ()IHAHCOBY
e(heKTUBHICTh OCBITHROT Mepexi. L{e yacTto mpu3BoAUTH 10 HOPCOBAHOT «OMTUMI3AIIIT»
— 3NIATTA 200 3aKPUTTS MAJIOKOMITJIEKTHUX CUTHCHKUX 3aKJIaJliB OCBITH, IO € HE JIUIIIE
OCBITHBOIO, aJIe i COLIAIILHOIO Ta KyJABTYPHOIO Tparei€ro AJis TOoro 4u Toro cena. Lle
pyWiHy€ TPOMAJOTBIPHUN IIEHTP, 3MYIIyE MITeH BUTpayaTH Yac Ha IJBE3CHHS,
YCKIIQHIOE OaThbKIBCHKUWA KOHTPOJb 1 (PAKTUYHO MOXKE MPU3BOIUTH 10 ACTOMYISLI]
HACEJIEHOTO IMYyHKTY. X0Y OMOPHI 3aKJIad OCBITH MOXKYTb IIJIBUILYBaTH SIKICTh, CaM
MPOIIEC 3aKPUTTS HE 3aBKIM € JEMOKPATHUYHUM Ta COIIabHO Uy TIMBHM.

2. TloniTu3auist Ta pU3MK HENpoQeciiHOro ympapiiHHA ocBiToro. [lepenaBanus
OCBITHIX MOBHOBaX€Hb Ha MICIIEBUI PIBEHb aBTOMAaTHYHO BTATYE OCBITY Yy cdepy
MICLIEBOI MOJITUKH, 110 CTBOPIOE HU3KY 3arpo3 JJIs il He3aJIeKHOCTI Ta IeMOKpaTH3allli.
[lepenyciM 11e MOXKe 3HAUTH BUSB y: a) MOJITU3ALI] KaAPOBUX pilIEHb (KOHKYPCH Ha
MOoCaau JUPEKTOPIB 3aKIadiB OCBITH 1 KEPIBHUKIB BIIJIUIIB OCBITM MOXYTh CTaTh
00’€KTOM TOJITUYHUX TOPriB a0 JI0OitOBaHHS. 3aMicTh MNPO(ECIHHUX SKOCTEH,
MPIOPUTET MOXKE HaJIaBaTHUCS JIOSJIBHOCTI 10 MicueBoi Biagu (romoBu 1T,
JenyTarcbkoro kopmycy). lle migpwBae NpuHIMIT aBTOHOMIi 3aKialiB Ta 17€k0
npodeciiHoro ympasmiiHHA); ©) MiICIleBa BJaja, Mal4Yd NPSIMUN BIUIUB Ha
(diHaHCYBaHHSA Ta KaJpOBI MPHU3HAYCHHS, MOXKE 3JIOBKUBATH IIUM JJIsi THCKY Ha
aMIHICTpAIlil0 IIKiJ, BUMaramuud JOsUIBHOCTI a00 BUKOPUCTAHHS 3aKjiadiB y
MOMITUYHUX HULSIX (HapUKIad, s aritarii, MoOuTi3allii BUOOPIIIB).

Healusikoro mpo0iemMoro € HeAoCTaTHA KOMIETEHTHICTh ynpaBmiHLiB TI, amke
yacTto rosioBu TI' Ta nemyraru He MarOTh CIeIiali30BaHOl MeAaroriYHoi Y1 OCBITHHOT
MiZATOTOBKM. IXHi pillleHHs MOXyTh OyTH MPOJMKTOBAHI HE OCBITHIMM MOTpeGaMu Ta
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SKICTIO, @ JINIIIE €KOHOMIYHOIO JIOIIJIBHICTIO (HANPUKIIAJl, MIParHeHHSAM MiHIMI3yBaTH
BUTPATH), 10 MPU3BOAUTH JO HEKOMIIETEHTHOTO BTPYyYaHHS B OCBITHIN mporiec. Jlo
TOTO >, Ha BIAMIHY BiJl LEHTPaJi30BaHOI CHCTEMH, J€ BIAAIT OCBITH OyB
HiANOPSAKOBAaHUIN BHUIIOMY TpoiabHOMY OpraHy, Temep Binmin ocBita TI moxe
OTUHUTHUCS y BIAOMYIH 13071111, HE MAIOUYM HAJIEKHOTO METOJUYHOIO Ta €KCIIEPTHOTO
CyNpoBOIY 3 60Ky 00771aCHOTO UM IIEHTPAIBHOTO PiBHSI.

3. Imitamis gissteHOCTI Ta (opmaimizMm. JleMokpaTu3ailisi BUMarae akTHBHOI Ta
peasbHOI y4acTi TpOMaJi B YIIPaBJIiHHI OCBITOIO, OJJHAK HA MPAKTHIII ICIICHTpaTi3aIlisa
4acTO MPU3BOAMUTH A0 (popMarizalili MuX MpoIeciB, OCKUIbKU B Oararbox TI' opranu
IPOMAJICBKOTO CaMOBPSAYBaHHA (paau IIKUI, MIKIyBaJIbHI paav) MOXYTh OyTH
CTBOPEHI JIMILIE JJIsi JOTPUMAHHS BUMOT 3aKOHY, aje BOHM HE MalOTh pPEaIbHUX
NOBHOB&)XEHb a00 BaXKeNliB BIUIMBY. baThbku 1 TpOMaJCHKICTh YacTO HE MaloTh
JIOCTaTHBhOI MPABOBOI OOI3HAHOCTI Ta MOTHBAIII] JJI1 MIMOOKOTO aHali3y OCBITHBOT
MOJITUKU. SIK HACHiIOK, BOHM HE MOXYTh OyTH e()EKTUBHUM HE3aJICKHUM
KOHTPOJIEPOM, a iXHs y4acTh Oyze 3Be/ieHa 10 3aTBEPHKEHHS BXKE YXBAJICHUX PIIICHb.
VY KOHTEKCTI IILOTO MICIIEBA BJIajla MOXKE HaJlaBaTH I'POMAJICHKOCTI Jihille BUOpaHy Ta
«3pyuHy» 1H(poOpMaIlito Nnpo (IHAHCU Ta SIKICTh OCBITH, YCKJIQJHIOIOYU peabHUM
IPOMaJICBKANA KOHTPOJIb Ta OOTOBOPECHHS KPUTHYHUX TIPOOJIEM.

Henpodeciiini kaapu MOXyTh OHOpPOKpaTU3yBaTH aBTOHOMIIO 3aKjiady OCBITH.
3aKOHU HAJAK0Th 3aKjIaJaM OCBITH IIUPOKY (PIHAHCOBY Ta KaJAPOBY ABTOHOMIIO, OJHAK
Ha MPAKTHUILIl KEPIBHUKH MOXKYTh OyTH MOBHICTIO 3aJICKHUMU BiJl (PIHAHCOBUX PIIICHb
1 BKa3iBOK Bimaury ocBitu TI, 10 TOro »x Imepenadya MOBHOBAXKEHb Ha MICIT MOXKE
CIPUYUHUTU 3POCTaHHS BHYTPIIIHKOI Oropokparii Ha piBHI TT (HOBI popmu 3BITIB,
CKJIQJHI TIPOLEAYPH Y3TOMKEHHS, TOBUIBHE NPUUHSITTS PINIEHB), MO0 OOMEXy€
OTICPATUBHICTH Ta 1HIIIATUBHICTH aIMIHICTpaIlii 3aKJIa/liB OCBITH.

4. Bukiaukm 3a0e3le4eHHs SKOCTI Ta €IUHOTO OCBITHBOTO  ITPOCTODY.
JlenenTpanizanis He Ma€ pyHHYBaTH €AMHUI OCBITHIM NPOCTIp KpaiHU Ta 3HUKYBATH
3arajpHy SKICTh OCBITH, aJleé Ha MPAKTHUI L€l PU3UK ICHYE, OCKUIBKU CIOCTEPEKEHO
3HM>KEHHS CTaHJAapTU3allli Ta KOHTPOJIIO SIKOCTI. SIKIIO B LIEHTPaJII30BaHiil CUCTEMI 3a
SKICTh BIJIOBIJIaJIO MIHICTEPCTBO, TO B ICIICHTPAII30BaHIN CUCTEMI BiMOBIIAIbHICTh
po3MHUTa MIXK MIHICTEPCTBOM (CTaHAApTH), JEPKaBHOIO CIIYKOOK SIKOCTI OCBITH
(xouTposb) Ta TI" (pecypcu Ta ynpasmiHss). e Moxe yCKIIaJHUTH NPUTSITHEHHS 10
BIIMOBIATLHOCTI 32 HU3BKY SIKICTb.

IcHye Benmukuii pU3MK HEHAJIEKHOTO PO3BUTKY IHKIIO31l Ta CIeliali30BaHUX
nociyr, amke ctBopeHHs [PLl, mcuxomoriyHMX 1 JIOTOMEAMYHUX CIYy)KO BUMAarae
3HaYHUX (iHAHCOBUX 1 KaapoBux pecypciB. bimui TI' moxyTh irHopyBatu abo
MiHIMaJbHO (PIHAHCYBATHU I MOCIYTH, apTyMEHTYIOUM 1€ OpakoM KOIITIB. SIKIIO B
MicTax 0aThKH MarOTh BUOIP MK KUJIbKOMA 3aKjajamMHu OCBITH, TO B Manux T1 BUOip
4acTo BIJICYTHIN, 1 OaThKMU 3MYIIEH] MOTOIXYBAaTUCS HA Ty SKICTb Ta TI YMOBH, SIKI
CIIpOMOXKHa 3a0e3MeunTH IXHS €IuHa MiclieBa Imkoja. lle mnpsmo oOmexye
JEMOKPATHYHUN TTPUHITUT BUOODY.

Ha ocHoB1 aHaizy NMO3UTUMBHUX 1 HETaTUBHUX AaCIEKTIB MOXHa 3pOOUTH Takl
BHCHOBKH PO BILIUB JEIEHTpati3alli Ha AeMoKparu3alito ocBitu B TT.

1. Meuentpanizailis € He0OX1HOO, ajie HEJOCTAaTHHOIO YMOBOIO JE€MOKpaTH3aIlii.

153



PUBLIC MANAGEMENT AND ADMINISTRATION
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

JletienTpanizaiiisi CTBOpWJIA TPaBOBI Ta  OpraHizaliiHi NepeayMOBH IS
JAeMOKpaTHu3aiii, HaOIM3WBIIM TOBHOBRXEHHS N0 TpoMansHuHa. OJHAK TUIBKU
nepeJaHHs TOBHOBAKEHb HE TapaHTye JeMokparusamii. Jlns mepeTBopeHHs
MOTEHIIa]ly Ha pealbHl JAEMOKpPaTW4YHI 3MIHM MOTPIOHI MeXaHi3MH KOHTPOIIO,
(1HAaHCOBOTO BUPIBHIOBAHHS Ta IMiIBUILIEHHS KOMIIETEHTHOCTI BCIX CTEHKXOJIEPIB.

2. Haii6inp1mma 3arpo3a 1eMOKpaTu3aIlii moJisirae B MOCHJICHHI OCBITHBOT HEPIBHOCTI
Mk TI. Skmo gepkaBa He 3a0e3nedynTh €(PEKTUBHOI CHUCTEMHU (PIHAHCOBOTO
BUPIBHIOBaHHA (Yepe3 OCBITHIO CYOBEHIIIO Ta 1HII MEXaHi3MH), JelCHTpaIi3allis
IpU3BEJE JI0 CUTYyaIlli, KOJM MpaBoO Ha SKICHY OCBITY Oyje JeTepMiHOBAaHE MiCLIEM
NPOKUBAHHS Ta MMOIATKOBOIO 03010 IPOMAJIH, 110 € MPSIMHUM MOPYIICHHIM MPUHIIUITY
OCBITHBOT CITPaBEJIMBOCTI.

3. JleMokparu3zaiiis Oyae iMITOBaHOO, SIKIIIO TPOMASTHChKE CYCIUJIBCTBO (OAaThKH,
BUYMTEI, TPOMAJIChKI aKTUBICTH) HE MAaTUME peajbHUX 3HAHb, PECYPCIB 1 BOJI IS
3M1ACHEHHS €()eKTUBHOTO KOHTPOJIIO Ta ydacTi. MiciieBa Biaga Mae OyTH MyOIidHO
MIJI3BITHOI0, @ HE3aJIeKHI opraHu (paau 3aKjajiB) MalOTh OTPUMATH JI€B1 Ba)keil
BIUIMBY, a HE JIUIIE Jopaaql PyHKIIII.

4. Yenix 1eMOKpaTu3allii 3aJIeKUTh Bl IPOQPECIHHOCTI KEPIBHUKIB BIAJILIIB OCBITH
Ta JUPEKTOPIB 3aKJIAJIB OCBITH, Kl MalOTh OyTH 3aXUIIEHI BiJl MOJITHYHOIO THUCKY.
HeoOxigHO BIpOBaJKyBaTH MpO30pl Ta O0’€KTUBHI KOHKYPCHI MPOLEAYPH, IO
MIHIMI3YIOTh PU3HK MOJIITHU3AIIT KaIPOBUX PILIEHb 1 3a0€3MeUyI0Th MPIOPUTET OCBITHIX
1HTEpECiB HaJl OJITUYHOIO JIOSUTHHICTIO.

Otxe, neneHTpamizaiis — I€ IHCTPYMEHT, €(EKTUBHICTh SKOTO TOBHICTIO
3aJIEKUTh BIJl BIAMOBIJATBHOCTI, MPO30pOCTI Ta (HIHAHCOBOI CIPOMOXKHOCTI
TEPUTOPIAILHUX TPOMAJ, a TaKOXK BIJ 3MaTHOCTI Jep>KaBu 3a0€3MEUnTH €IHHI
CTaHJapTH SKOCTI Ta CIpaBenauBe (PiHAHCOBE BUPIBHIOBAHHSI.
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Previous scientific research and publications have shown that maintaining aircraft
readiness for their intended use largely depends on the completeness and timeliness of
their fuel, oil and lubricants supply. Failure to comply with fuel, oil and lubricants
supply schedules at airports, as well as with fuel quality requirements and aircraft and
ground support services, can lead to a reduction in flight safety, regularity, and the
economic efficiency of civil aviation [1].

At the same time, in today's economic environment, rational use of airline and
airport resources 1s essential, while adhering to the principle of «necessary sufficiency»
to ensure the required level of economic efficiency for airlines, as prices and tariffs
among different suppliers can vary significantly (by up to 15% or more). Consequently,
it is essential to thoroughly study potential suppliers and select the most rational
method for providing fuel, oil and lubricants to airlines using economic analysis and
adequate scientific and methodological tools [2, 3].

However, the use of existing methods for these purposes is complicated by the large
number of fuel suppliers and the stochastic factors influencing the choice of aircraft
supply and refueling methods. Many previously developed models and methodologies
have narrow scopes of application or require complex and time-consuming evaluation
procedures. Therefore, we propose the use of a specialized scientific and
methodological framework, including a methodology for group expert evaluation and
selection of fuel suppliers for aviation companies. This methodology, prior to the actual
ranking of potential suppliers and refueling services for aircraft, includes a preliminary
assessment of the significance of the selection parameters in order to compile and
narrow down a priori list of contract candidates.

The expert assessment is conducted with the participation of leading specialists
from airline management bodies and educational institutions training specialists in civil
aviation logistics. The initial list may include more than 15 parameters; after a
preliminary assessment, the final list typically includes 5-6 key parameters, for which
weighting factors are determined, enabling their application in evaluating suppliers and
selecting a fuel, oil and lubricants supply method for specific airlines or airports.

The results of statistical processing of expert assessments are summarized in
Table 1.
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Table 1.

Results of the expert assessment of fuel, oil and lubricants suppliers
Characteristics of potential fuel, oil Materiality Gravity Consistency
and lubricants suppliers under (M) (") m)
consideration
Tariffs for the provision of services 0.83...1.0 0.31 0.05
Price of fuel, oil and lubricants 0.67...1.0 0.20 0.10
Timely delivery and 0.67...1.0 0.18 0.10
provision of services
Quality of fuel, oil and lubricants and 0.67...1.0 0.15 0.07
services provided
Readiness for service change 0.33...0.67 — —
Financial stability 0.5...0.67 — —
Availability of additional services 0.17...0.67 — —
Batch service 0.33...0 — —
Ordering procedure 0.33...0 — —
Monitoring task execution 0.33...0.17 — —
Personnel qualifications 0.33...0 — —
Availability of special equipment 0.5...1.0 0.16 0.05

Based on the assessment results, a rating of fuel, oil and lubricants suppliers is
determined for each parameter:
N
1
Ks; = Nz Ksji,
i=1

where Kj;; 1s the point assessment of the s-th supplier given by the i-th expert for the
Jj-th parameter, in units; N — number of experts.

The selection of a fuel supplier for aviation enterprises is based on the criterion of
the maximum overall rating:

J
K, = K;; —» max.
j=1

The criterion for the consistency of expert assessments is the determined level of
the dispersion indicator (n = 0.1...0.05), which provides a confidence level of
0.90...0.95 when selecting suppliers and methods of supplying fuel, oil and lubricants
for aviation enterprises and allows for an increase in the reliability of expert
assessments by 20...25%.

The selection of fuel, oil and lubricants suppliers using the proposed methodology
is carried out on the basis of an analysis by experts of the regional market of potential
candidates, which makes it possible to use it for a preliminary assessment of possible
methods of fuel, oil and lubricants supply.

For the final justification and selection of a rational delivery method, the developed
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methodological apparatus includes economic and mathematical models based on the
application of economic analysis of costs and effects for various fuel, oil and lubricants
supply options.

The first method of fuel supply involves outsourcing fuel delivery and storage to a
specialized third-party company that provides the relevant services using average
regional rates. In this case, the economic and mathematical models for estimating fuel
supply costs can be presented in a general form:

prt = prt Cw»

T W
t=1w=1

where ¥, 1s the quantitative indicators of the w-th type of tasks performed in the p-th
process of fuel, oil and lubricants supply in the #-th period, units of measurement; c,, is
the tariff for performing the w-th type of tasks, dollars.

For a more accurate assessment, specialized economic and mathematical models
are used. For example, for the delivery of fuel, oil and lubricants, taking into account
transport tariffs:

— for hourly payment for transportation:

T Ni Nji M

where ¢,, 1s the hourly rate for the transportation of fuel, oil and lubricants by the m-th
type of tanker truck, USD/ hours;

g —nominal lifting capacity of the m-th type tanker truck, tons;

v; — coefficient of utilization of the carrying capacity for the i-th type of fuel, oil
and lubricants of the j-th nomenclature;

E — a mathematical symbol meaning rounding up to a whole number;

l;; — distance of delivery (distance of supplier) of the i-th type of fuel, oil and
lubricants of the j-th nomenclature in the #-th period, km;

v — average speed for the m-th type of tank truck, km/hours;

t;x — time of loading and unloading operations during delivery of the i-th type of
fuel, oil and lubricants of the j-th nomenclature in the #-th period, hours;

to — time for processing documents for acceptance and transfer of fuel, oil and
lubricants, hours.

— with payment per kilometer:

T N; J

‘= ZZZZ%‘Z, enlue)

=1i=1 j=1m=

where ¢,, is the per-kilometer tariff for the m-th brand of car, USD/km;
The second method involves transferring all airport fuel supply responsibilities to
a fuel, oil and lubricants supplier. This method is applicable if fuel supply is provided
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on a territorial basis, with a supplier also providing aircraft refueling services, and a
contract for the provision of services with simultaneous delivery (payment) of fuel, oil
and lubricants is concluded. In this case, the cost of the fuel, oil and lubricants supply
contract may increase by 10 to 15%, taking into account delivery by the supplier's
transport and the provision of aircraft refueling services. However, the overall cost of
providing airport fuel can be significantly reduced [1].

The cost-effectiveness of the method of supplying fuel, oil and lubricants to the
airport is assessed by comparing the total costs for the existing and proposed
(alternative) method:

C.—C
k, = (%) 100%, npu C, = C,; C. — min,
C

where C. and C, —accordingly, the total costs of supplying fuel, oil and lubricants using
the existing and v-th methods, dollars.

At the same time, the justification of the criteria for assessing the economic
efficiency of the processes of providing fuel to the airport, as well as those adopted in
connection with the specifics of their operation, necessitate, in addition to cost-
effectiveness, the use of target criteria to justify a rational method of supplying fuel,
oil and lubricants: the degree of fuel availability, as well as the timeliness and quality
of services for its delivery and refueling of aircraft.

It is advisable to determine the comprehensive indicator of the target efficiency of
the fuel, oil and lubricants supply method using an additive model of the aggregation
of partial indicators (the degree of airport provision, the timeliness of fuel delivery, the
quality of aircraft refueling services), taking into account the coefficients of their
significance obtained as a result of an expert assessment:

P P
K, = Z kpyWp = max,npu 1 = ky,, = 0,75,2 W, =1,
p=1 p=1
where £, is the p-th private target indicator of the v-th method of fuel, oil and lubricants
supply; w, — significance coefficient of the p-th indicator.

To assess private target indicators (the level of airport provision, timeliness of fuel
delivery, quality of fuel and aircraft refueling services) and their significance
coefficients, previously developed economic-mathematical models and expert methods
can be used.

The choice of a rational method for supplying fuel, oil and lubricants to airports is
proposed to be made on the basis of an integral criterion of economic efficiency,
reflecting the maximization of a complex indicator of target efficiency with its optimal
cost-effectiveness:

s _ K
K; = — — max, npu C,, = 0.
Cy
Thus, the proposed scientific and methodological apparatus allows for the selection
of a rational method of fuel, oil and lubricants supply based on a comparative

assessment of its target efficiency and cost-effectiveness, which ensures the
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maintenance of the required level of flight regularity at the airport in conditions of
limited resources and determines the relevance of its application in the modern
economic conditions of the functioning of the world's aviation transport system.
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Railway transport plays a key role in ensuring sustainable passenger and freight
transportation. The development of electrified lines, the increase in traction power
ratings, and the introduction of modern power electronic converters are accompanied
by growing complexity of the electrical and electronic systems of rolling stock. Under
these conditions, ensuring electromagnetic compatibility (EMC) between electric
rolling stock and infrastructure becomes of particular importance, especially with
respect to signaling, interlocking and block systems (SIB systems), whose reliable
operation is directly related to railway traffic safety. [1]

Certification testing of electric rolling stock is aimed at demonstrating compliance
with established safety and EMC requirements. In the assessment of electromagnetic
effects, the provisions of the IEC 62236 series standards are applied, together with
specialized documents such as CLC/TS 50238-2 and EN 50728, which regulate the
compatibility of rolling stock with track circuits and train detection systems. Within
the framework of these tests, electrical disturbances generated by the return traction
current in the “rolling stock — rail network™ system are analyzed, considering their
temporal and spectral characteristics under various operating conditions. [2-6]

According to the requirements of the applicable normative documentation, the
regulated parameter is the root mean square (RMS) value of the current, calculated for
all components simultaneously present within a specified frequency band, provided
that the disturbance duration exceeds 0.3 s. Consequently, the quantity under control is
not an instantaneous or peak value, but rather an integral energetic characteristic of the
signal within a defined frequency range. This approach reflects the physical nature of
the impact on SIB systems, whose sensitivity is determined by the cumulative
contribution of spectral components and the duration of their action. [4]

For the processing of measured time-domain signals, it is appropriate to apply
digital signal processing techniques based on a sliding root mean square (RMS)
estimation. This approach provides a parameter directly comparable with the normative
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criterion and enables the analysis of non-stationary processes without reliance on
isolated amplitude peaks. The sliding RMS estimate yields an energetically
interpretable characteristic of the signal, representing its equivalent effect on sensitive
infrastructure elements.

The methodological validity of applying RMS analysis in certification tasks is
determined not only using this metric itself, but also by a justified selection of the
algorithm parameters used for its calculation. These parameters include the averaging
window duration and the degree of window overlap, which together define both the
spectral and temporal properties of the resulting estimate. They cannot be chosen
arbitrarily, as they directly influence the interpretation of the obtained data and must
be aligned with the investigated frequency range, the characteristics of the
measurement equipment, and the specific test conditions. [7]

The averaging window duration defines the time interval over which the energetic
evaluation of the signal is formed. From a physical standpoint, the selected window
establishes the time scale within which the contributions of all current components in
the controlled frequency band are accumulated. Accordingly, the window length must
ensure representative averaging that adequately reflects the actual level of
electromagnetic influence.

To achieve stability and representativeness of the estimate, the window should
encompass enough periods corresponding to the lowest frequencies within the
investigated range. This requirement ensures correct summation of harmonic and
quasi-random components simultaneously present in the signal and reduces the
dependence of the result on their mutual phase relationships. When this condition is
satisfied, an energetically meaningful characteristic is obtained that can be reliably
compared with regulatory threshold values. [§]

At the same time, the choice of window duration must account for the non-
stationary nature of processes occurring in traction equipment. An excessively short
window may result in undue sensitivity to local waveform variations and short-term
fluctuations, whereas an overly long window increases the inertia of the estimate and
smooths the dynamics of transient operating modes. Therefore, the determination of an
optimal window length represents a compromise between spectral correctness and the
required temporal sensitivity of the analysis.

Window overlap, in turn, determines the calculation step of the sliding RMS and
the temporal discretization of the resulting estimate. While the degree of overlap does
not alter the fundamental principle of energetic averaging, it defines the temporal
spacing of successive RMS values. Increasing the overlap reduces the time interval
between adjacent estimates, thereby enabling more detailed tracking of disturbance
evolution and more accurate identification of intervals in which regulatory limits are
exceeded.

It should be noted that a higher overlap ratio entail increased computational load
and stronger correlation between adjacent estimates, since a substantial portion of the
data in neighboring windows coincides. Consequently, the selection of the overlap
parameter must consider the capabilities of the measurement and data processing
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system, as well as the required accuracy of temporal localization, ensuring a rational
balance between analytical resolution and processing efficiency.

Thus, the window duration and overlap parameters define not only the algorithmic
characteristics of the method, but also its metrological properties. The reproducibility
of results, the comparability of measurements across different test scenarios, and the
correctness of data interpretation within the regulatory framework depend on their
justified selection. When properly parameterized, sliding RMS analysis provides a
normatively compliant, physically interpretable, and adaptable procedure for
evaluating the effective value of the return traction current under a wide range of
operating and testing conditions.
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ABOMIPHA IIIJIBHICTD PO3HOALTY
BEKTOPIAJIBHOI IOXUBKW BUSHAYEHHS MICIS
CYJIHA TA 11 3ACTOCYBAHHA

AJekceinuyk bornan MuxaiiioBud
acmipast
Onecpkuit Hamionanpauit MOpCchkuil YHIBEpCUTET

BusnauenHs wicusg cyaHa mnoTpeOye BUMIPIB HaBIralmiiHUX IapaMeTpiB, IO
3HAUEHHSAM SKUX IMPOBOJUTHCS PO3PaXyHOK iHoro obcepBoBaHMX KoopauHat. [lpu
IbOMY BUKOPHUCTOBYIOThCS JIII, siki uepe3 moXuOKu rnepeHeceHb He MePEeTUHAIOTHCS B
OJIHIM cibHIN mo3uilii. ToMmy o0cepBOBaHe MicCIIe CyHA PO3PAXOBYETHCS aHATIITUYHO
1 Mae BUIIAJKOBE BIAXWJICHHS BIJl WOTO ICTUHHOTO MICIIf, SIKE XapaKTePU3YETHCS
BEKTOpIAJIbHOIO MOXMOKOI0. JHucmepcis MOayss BEKTOpiaJibHOI MOXMOKHA BH3HAYA€
TOYHICTh 0OCepBallii CyJIHA.

Mertop JiHIN MOJOXKEHHS JJIsi BU3HAUCHHSI MICIS CyJHA JI€TaJbHO BUKIJIAJICHO B
poOoTi [1], B AK1ii TaKOX PO3IJISHYTO OCOOJMBOCTI BHU3HAYEHHS MICLS CyJHA IpPH
HaJIMIIKOBHX JIHISAX MOJ0KEHHS (YMCI0M O1JIbIIe IBOX).

VY 3aranpHOMY BUMaKy JiHis nojoxeHHs (JIIT) 3agaeThes B psSMOKYTHIN cucTeMi
koopauHat x(0y, TOYaToK AKO0i 30iraeThes 13 BUOPAHOIO MO3HUIIIEI0 CYIHA, TeorpadiuHi
KOOpJIMHATaMHU SIKOT BiioMi. JIiHisl TOJIOKEHHS 3a/1a€ThCS BIIHOCHO MTOYATKY CHUCTEMU
koopauHaT X0y mepeHocoM 7; , TOOTO JOBJKMHOIO HOpMall BiJl MOYaTKy CUCTEMH

xoopauHat 1o I -1 JIII, i HampsIMKOM Tpaji€HTa HaBiramiiHOrO mapamerpa ¢o; ,
TOOTO — KyTOM MDXK IIE€pEHOCOM 7; Ta BICCKHO Y OOpaHOi CHUCTEMU KOOpIMHAT, S
nokaszaHo Ha puc. 1. CripaBxkHe Miciie cyiHa 3HaxoauThes Ha niHii JIII,; | konu moxuOka
miHii nonoxeHHst §; BigcyTHs. [ToxubOka BUMIpIOBaHHS HABIralidHOTO mapamerpa 1,
BeJIC 70 MOSIBU MTOXUOKH JIHIT OJIOKEHHS &; , IKa BUKJIMKAE JTOAATKOBE 3MIIIICHHS JIIHI{
nonoxeHHs JIII; B HanpsiMKy rpajieHTa HaBIraiiHOTO MapameTpa, 1o BigoOpakeHo

Ha puc. l.
3B'SI30K €JEMEHTIB JIHII MOJIOKEHHS ¢; 1 7; 3 KOOPAMHATAMU X 1 y BHpaxkae
piBHsHHS niHIT onoxeHHst JIII, , BpaxoByroun moxuOKy JiHil nonoxenHs &; . Sk
BHUIUIHBAE 3 puc. 1, piBasaus JIII, mae Takmit Bursam:
rp+& =xsing; +ycosq; . (1)
BukopucTtoByoun Kuibka JiHIA TOJOKEHHS NJs BU3HAYEHHS 0OCEPBOBAHHOIO

MiCIISI CyJIHa, BAHUKAE BEKTOpiajbHa MOXUOKa R , Ka XapaKTepU3yETHCS JBOMIPHOIO
MUTBHICTIO po3moniny f (x,y) Ta il KoBapialiifHOO MaTPHIIEIO.
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¥ oA

AN

Puc. 1. 3B's130K e1eMEHTIB JiHIT TOJOKEHHS 3 1i KOOpIMHATAMU
Bnacna pospobra aemopa

Bimomo [1], mo Bumaakosi Bemuunuu &; (moxwuOku JIIT) MokHA po3risaaTH sSK
KOOpPJMHAaTH N - BHUMIPHOrO mpocropy R, , B sSKOMy poO3mojiieHa OIWHHUYHA
IIUIBHICTh, MPUYOMY CIiIbHA MIUIBHICTE posmoainry g(&,,...,E,) BU3HAYAETHCS
YaCTKOBUMH (MapriHaJbHUMH) miinbHOCTIMH f;(§;) Bemmumn &; . [Inommua R,, Ha
SAKil IIyKaeThCs PO3MOJI BEKTopa R € JIiHiiHOI0 MHOKHHOIO POCTOpy R, T06TO
KO>KHIM Toull miomuHn R, Bignosigae Touka B R, . Touni 3 koopauHaramMu X,) Ha
miomuHi R, BiAnosigae Touka 3 koopauHatamu &; = a,X + b,y — r; npocropy R, .
Jnst po3risiHyTOTrO BUNIAJIKY ¢; = sinq; 1 b; = cos ;. OTxke, 3B'130K KOOpIAMHAT R, i
R,:

§ =xsina; + ycosa; —r1;.
3 ypaxyBaHHSIM OTPUMAHOTO BHpa3y MIIIBHICTE f(X,)) 3HAXOAUMO, ITiICTABIISIOYH
Horo y Bupas s criuibHoI mijabHoCTI g(&y,...,&, ), TOOTO:
fxy)=A4,gl(xsma, + ycosa; —1),.....(xsinex,, + ycosar, —1,)],

ne A, - HOpMyrounii MHOKHUK, BEJIMYMHA SKOTO BH3HAYAETHCS BUPA3OM:
A4, ={ Ig[(xsin o, + ycosa; —n),....,(xsine,, + ycosa,, — rn)]dxdy}_l.
RZ
CrisibHa NTUTBHICTH PO3TOLITY g((fl, vy & ) JUIS1 HE3AJIE)KHUX BUIAJKOBHUX
BeNM4KH &; MOPIBHIOE JOOYTKY MapriHaJIbHUX IiTbHOCTEH moxubok f;(&;).
Tomy orpumaemo:

n
fxy)=A,[]/f;(xsine; + ycosa; —r;)
i=1
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n
ne A, = {J [1/;(xsina; + ycosa, —r)dxdy} .
R, i=l1

OcraTouHo Bupa3 A f(x,)) HaOyBa€ HACTYITHUIA BUTJIS;

[1/:(xsine; + ycose; —r;)
fxy)=—= . )
I [1/;(xsine; + ycosa; —r;)dxdy
R, i=1

B pa3i HagmuImkoBUX BHMIpIOBaHb HaBITalllMHUX IMapaMeTpiB JJIsi BU3HAYCHHS
MICIl CyJHA 3 MIHIMAJIbHOIO HOPMOIO KOBaplaliiHOi MaTpuill HeoOXiAHO, 100
MOXWOKW BUMIPIOBAHb OYJIN HE3aJICKHUMH.

[ToxaxkeMo, 10 3 JAOMOMOTOIO IIUTBHOCTI f(X,)) MOKJIMBO BU3HAYHUTH TO3HUIIIO
CylHa, sika OyJe MaTh MaKCHUMaJbHY TOYHICTb, TOOTO MiHIMaJbHY JTUCIIEPCIIO
BEKTOpIabHOT MOXUOKU. OYEBUIHO, 10 B TaKiW MO3HUIIIT TOCATAETHCS MaKCUMAJIbHE
3HAYeHHs MIUIBHOCTI f(X,y), a 1i KOOpAMHATH BU3HAYAIOTHCS OUEBHUHOIO CHUCTEMOIO

PIBHSIHB:
oy _,
ox ’
gxy _,
oy

Tak sK JBOMIpHa IIUIBHOCTI f(X,y) SBISAETbCA JTOOYTKOM MapriHajdbHUX
mrieHocTe#  f;(&;) moXxubOK, TO IOIIIBHO BHKOPHUCTOBYBATH HE caMy IIUJIBHICTD
f(x,y), a ii morapucm, To6TO:

g[lnf(x,y)] :g{]n[ﬁfi(xsin a; +ycosa; —1;)]} =0,
ox ox g

2lnf()c,y):g{ln[lﬁ[fi(xsin a; +ycosa; —r;)]} =0.
Oy Oy i=1

OcTaTouHO cUCcTeMa PIBHSIHBb IPUIMAE HACTYITHUN BUTJISI:

ig{ln[fi(xsin a; +ycosa; —1;)]} =0,
i=10x
(3)
ig{ln[[fi(xsin a; + ycosa; —1;)]} =0.
i—10y

PimenHst mpuBeneHoi cuUcTeMU PiBHSHB 3a0e3mneuye Taki 3HaueHHs x =AX 1y=

C
AY mpupocTy J0 TOYATKOBHX KOODIMHAT CYyJHA, B SKUX INUIBHICTE  f(X,))
C

BEKTOpIiambHOT MOXMOKM HaiOuibma. CucteMa piBHAHB (3) CIiBMaaae 3 PiBHSIHHIMH,

165



TRANSPORT
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

oJIep>)KaHUMHU METOJIOM MaKCHUMaJIbHOI MPaBAOMOAIOHOCTI [2], pillleHHS SKUX BU3HAYAE
o0cepBOBaHy MO3UINIIO CY/IHA, B AKIH AUCTIEPCis BEKTOPiaabHOI MOXUOKM MiHIMAJIbHA,
a KOOPJMHATH SBISIOTHCS €(PEKTUBHUMMU.

Tomy 3acTocyBaHHS ABOMIPHOI IIUIBHICTH f(X,)) AJIA PO3PaxyHKY KOOpIUHAT
3abe3reuye iX MaKCUMaJIbHY €(peKTUBHICTh Ta MIHIMAJIbHY JUCIIEPCII0 BEKTOPiaabHOT
MOXUOKH.

BpaxoBytoun, mo &; =xsing; + ycosq; —7; - BUNAAKOBAa IOXHOKa JIiHII

MOJIOKEHHST CUCTEMY PIBHSIHB (3) MOXKIIMBO 3aIMMCATH HACTYITHUM YHHOM:

Za—{ln[fl(i )13 =0,
i=1

Zla—{ln[f (6]} =0, 4

& =xsina; + ycosa; —r;.

3a mpaBuwiamu gudepeHIioBaHHs CKiIaaHoi (QyHKIii [3] MoKHa 3amucatu
HACTyIHUI BUpa3:

—{hl[f ()1} ——hl[f (S, )]—%

o,
ane %m[ fE)]= aé}lgf ’ i & =sina, o
—{ln[f(i )]} =sinoy é‘fl(&) (5)
£i (&)
AHAJIOTi4HO OJIEPXKIMO BUDa3:
—{1n[f ()]} =cosa; élfl(& ’ (6)
fi (&)

3 ypaxyBaHHSIM BUpPa3iB (5) 1(6) cucrema (4) Mae BUTIISLL:
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Zsma élfl(& ):O
= Si&) ’
Zcosa élfl(& ):O,
i=l1 f1(§1)

E =xsinq; + ycosa,; —1;.

(7)

XapaKkTepuCTUKOIO TOYHOCTI BEKTOPIaNbHOI MOXUOKHU SIBJIAE€ThCA 1l KOBaplaliiiHa
MaTpHULis, B AKOCTI €JIEMEHTIB SIKOT MPEICTaBJIeH] JUCTEPCli CKIAI0OBUX Ta iX Jpyrui
LEHTpaJbHUI 3Mimanuii MomeHT. KoBapialiiiiHa MaTpuisl BU3HAYa€TbCs HACTYTTHUM

YuHOM [2].

[lepm 3a Bce moTpiOHO ckiacTu MaTUIO A(X,)), AKa SBISIETHCS MATPUICIO —

CTOBIIIEM 1 MICTHTh JIBa €JICMEHTA, HOB'SISaHI/IX 3 CUCTEMOIO piBHSHB (7):

ffl(é)
Zcosa %
A(X,y)—] 1 f;(a) _ an ’
9 | N
o oag T
Zn
if]@) ifl(&)
e i lzfm“ e 121“’” ThE)

Tak sk TOXMOKM JIIHIM TIOJOKEHHS TIAMOPSAAKOBaHI OJHAKOBOMY 3aKOHY

PO3IOILTY, TOMY:

ajp =

*f ©

*f ©
3({2) 1gsm a; 1a;= %

Zcosa

f(&) i=1

Jani noTpiOHO 3HANTH 100YTOK:

Axy)A (xy)=

Hacrtynnauit etan — dpopmyBanus matpuili D(x,y), sika BUpa)kaeTbCs TAKUM YAHOM:

D(x,y)=E<—

2
aj andjs
5 -
apda a;

! H“il a,-zH =
i2

1 2
aj andjp

2
niapa;,  ap

ne cuMBoJl E o3Hauae onepaiiiro MaTeMaTUYHOTO OY1KYBaHHS.

167

(8)

)



TRANSPORT
THE FUTURE OF SCIENCE: THE LATEST RESEARCH AND INNOVATIONS

Tak sk MaTEeMaTUYHOTO OYIKYBaHHS MAaTPHIll JIOPIBHIOE MATPHIIl, €JIEMEHTH SKOT
ABIIIIOTHCS MATEeMATUYHUM OYIKYBaHHSM €JIEMEHTIB MOYaTKOBOI MAaTHIl, TOMY
HalJIeMO MaTeMaTU4HI OYiKyBaHHSM elleMeHTIB MaTpuili (9) 3 ypaxyBaHHAM BUpPA3iB

(8):
*f (©)

E(a2)= Iaﬂfl@ dé = (Zcosa )ZJ [ i@ 12,5 )dé =

[ f (i)]

2 E_s d
(Zcosoc)i(!‘1 0 £,

HKHIO MMO3HAYUTH HEBJIACHHH 1 IHTETpajJl OCTAaHHBOT'O BUpA3y UECpE3 S, TOOTO

[7 A (é)]
= f d& , Toai oepKIMO:

TG
2 - 2 2 ‘ 2 ¢ $
E(a;))=(Xcosa;)°s, E(aj)=(Xsina;)"s, E(a;a;)= (X sina;) (X cosa;)s.
i=1 i=1 i=1 i=1
Martpuis (9) HaOyBae BUTTISTY:

(icosmi)2 (isin ai)(icosai)
D(X,y)_ > . =l n =l
(Zsma )(Zcosa ) (> sin ai)z

i-1

Hapemri koBapiatiiiina MaTpuis O6C€pBOBaHI/IX koopauHat K(x,y) mykaerbcs 3

BUpA3Y:
|
K(xy)=-D ).

Tak gk:

n 2 n n
(Olsina;) — Y'sina; )(X.cosa;)
i=1 i-1 i=1
A n . n n b

~Ysina)(Scosa)  (Yeosa)
b - i=1

e A= {(Zcos a; )(Zsm a;) — (Zsma cosa;) }- BU3HAYHUK MaTpuili D(x,y).
i=1

Toni onepxumo Bupa3z KoBapiaiiaoi matpuili K(x,y):
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n 2 n n
(Xsina;) — 2sina; )(X cosa;)
K(X’Y):_A N 1=1 N 1=1 N 1=1 )
S2 =Y sin o, )(D cosa;) (> cosa;)?

i=1 i=1 i=1

Kogapiamiiina matpuns K(X,y), ik XapakTepucTrKa TOYHOCTI oOcepBallii cyaHa,
IPU HASIBHOCTI YOTHUPHOX EJIEMEHTIB HE SBISIETHCS HATJISTHOIO i YTPYIHIOE OI[IHKY

TOYHOCTI. Byno 6 6axkaHo onepyBaTH CKaJIIPHOIO OLIIHKOIO, SIKa MOB'SI3aHa 3 MaTPHULICIO
K(x,y). Tak sk K(X,y) BigoOpakae CTOXaCTHYHY OI[IHKY BEKTOPiaIbHOI TOXHOKH, TO

B SIKOCTI CKaJIIPHOTO KPUTEPII0 TOYHOCTI JOIIBHO 3alpOIOHYBATH JAUCIEPCIIO
MOYJII BEKTOPiabHOI MOXHUOKH, KA SBISETHCS CYMOKO JUCIEpPCid i1 CKIagoBHX,
TOOTO JiaroHaNbHUX ejaeMeHTiB Marpumi K(X,y) . SIkmo agucnepciro Momysis

BEKTOPialbHOT TOXMOKH TO3HAYUTH D -, TO 0epKIMO:
S 2, (% 2
(Xsina,)” + (X cosa,)
=1 =1

SA

TakuM YHMHOM, OJEpX)aHUU BHUpaA3 Ui JABOMIPHOI IIUIBHOCTI PO3MOILITY
BEKTOpIaJbHOI MOXMOKM Ja€ 3MOry BU3HAYUTH TO3ULII0 CyAHA 3 MaKCUMAJIbHOIO
TOYHICTIO, OJIEPKATH KOBApIallifHy MATPUII0 BEKTOPIaAIbHOI MOXUOKH, Ta 3pOOUTH
OI[IHKY TOYHOCTI oOcepBallii CKaJIsIpHUM KPUTEPIEM.
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